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,QWURGXFWLRQ

2EMHFWLYHV
7KH�$50�8$9��$WPRVSKHULF�5DGLDWLRQ�0HDVXUHPHQW���8QPDQQHG
$HURVSDFH�9HKLFOH��3URJUDP�LV�D�PXOWL�DJHQF\��PXOWL�ODERUDWRU\�SURJUDP
IXQGHG�E\�WKH�'HSDUWPHQW�RI�(QHUJ\��7KH�SURJUDP�XVHV�D�YDULDQW�RI�D�8$9
RULJLQDOO\�GHYHORSHG�IRU�GHIHQVH�VXUYHLOODQFH�DV�D�UHPRWHO\�SLORWHG
SODWIRUP�IRU�PDNLQJ�LPSRUWDQW�FOLPDWH�PHDVXUHPHQWV��8VLQJ�D�8$9�WR
PDNH�WKHVH�PHDVXUHPHQWV�RIIHUV�WKH�VLJQLILFDQW�DGYDQWDJH�RI�KLJK�
DOWLWXGH�DQG�ORQJ�HQGXUDQFH�RSHUDWLRQV��WZR�IHDWXUHV�WKDW�DUH�YHU\
LPSRUWDQW�ZKHQ�VWXG\LQJ�HYROYLQJ�FORXG�ILHOGV�DQG�WKHLU�HIIHFW�RQ�WKH
VRODU�DQG�WKHUPDO�UDGLDWLRQ�EDODQFH�LQ�WKH�DWPRVSKHUH��D�PDMRU�JRDO�RI
WKH�$50�8$9�SURJUDP��$GGLWLRQDOO\��WKH�SURJUDP�LV�VHHNLQJ�WR�H[SORLW�WKH
KLJK�DOWLWXGH�IOLJKW�FDSDELOLW\�RI�8$9V�WR�SURYLGH�PHDVXUHPHQWV�WR
FDOLEUDWH�VDWHOOLWH�UDGLDQFH�SURGXFWV�DQG�YDOLGDWH�WKHLU�DVVRFLDWHG�IOX[
UHWULHYDO�DOJRULWKPV�

$�FRUROODU\�WR�WKHVH�VFLHQWLILF�JRDOV�LV�WKH�WHFKQLFDO�REMHFWLYH�RI�XVLQJ
LPSURYHG�PHDVXUHPHQW�WHFKQLTXHV�DQG�LQVWUXPHQWV�IRU�UDGLDWLYH�IOX[HV�
FORXG�SURSHUWLHV��DQG�LQ�VLWX�ZDWHU�YDSRU�WKDW�ZHUH�GHYHORSHG�HDUOLHU�LQ
WKLV�SURJUDP��7KH�GHPRQVWUDWLRQ�RI�WKLV�REMHFWLYH�ZDV�EHJXQ�LQ�WKH�ILYH
SUHYLRXV�IOLJKW�FDPSDLJQV�IORZQ�LQ�WKH�VSULQJ�RI�������IDOO�RI�������VSULQJ
RI�������IDOO�RI�������DQG�IDOO�RI������DQG�ZLOO�EH�FRQWLQXHG�LQ�WKH�IDOO
�����FDPSDLJQ�GLVFXVVHG�KHUHLQ�

7KH�SULPDU\�IRFXV�IRU�WKLV�FDPSDLJQ�LV�WR�LPSURYH�XQGHUVWDQGLQJ�RI
WURSLFDO�FLUUXV�FORXGV��7KLV�LV�LPSRUWDQW�IRU�DW�OHDVW�WZR�SULQFLSDO�UHDVRQV�
)LUVW��WURSLFDO�FLUUXV�KDV�D�GLUHFW�HIIHFW��WKURXJK�WKHLU�RSWLFDO�SURSHUWLHV��RQ
ERWK�WKHUPDO�DQG�VRODU�UDGLDWLYH�WUDQVIHU���WKLV�EURDG�DIIHFW�LV�UHIHUUHG�WR
DV�FORXG�FOLPDWH�IRUFLQJ����6HFRQG��WKH\�DUH�D�VWDJH�LQ�WKH�FLUFXODWLRQ�RI
ZDWHU�IURP�KLJK�FXPXOXV�WRZHUV�LQWR�WKH�XSSHU�WURSRVSKHUH���7KH
IHHGEDFN�EHWZHHQ�WKH�GHQVLW\�RI�ZDWHU�YDSRU�LQ�WKH�XSSHU�WURSRVSKHUH
DQG�RWKHU�FKDQJHV�LQ�WKH�SK\VLFDO�FOLPDWH�LV�D�FUXFLDO�LVVXH�
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6FLHQFH�4XHVWLRQV
$V�ZLWK�WKH�$50�SURJUDP�WKH�SULPDU\�VFLHQWLILF�IRFXV�RI�WKH�$50�8$9
SURJUDP�LV�RQ�UDGLDWLRQ�FORXG�LQWHUDFWLRQV��8QFHUWDLQWLHV�LQ�KRZ�FORXGV
LQWHUDFW�ZLWK�WKH�HDUWK·V�VRODU�DQG�WKHUPDO�UDGLDWLRQ�DFFRXQW�IRU�DOPRVW
WKH�HQWLUH�IDFWRU�RI�WKUHH�YDULDWLRQ�LQ�WKH�SUHGLFWHG�WHPSHUDWXUH�ULVH�IRU�D
GRXEOLQJ�RI�DWPRVSKHULF�&2

�

��:KLOH�VRPH�RI�WKHVH�XQFHUWDLQWLHV�FDQ�EH
DGGUHVVHG�E\�WKH�JURXQG�EDVHG�PHDVXUHPHQWV�EHLQJ�PDGH�LQ�WKH�$50
SURJUDP��RWKHUV�UHTXLUH�PHDVXUHPHQWV�IURP�ZLWKLQ�WKH�DWPRVSKHUH��)RU
H[DPSOH��WKH�PHDVXUHPHQW�RI�DWPRVSKHULF�KHDWLQJ�LQ�D�VODE�UHTXLUHV�WKH
PHDVXUHPHQW�RI�WKH�QHW�IOX[HV�DW�WKH�WRS�DQG�ERWWRP�RI�WKH�VODE�DV�ZHOO�DV
WKH�UHOHYDQW�FORXG�SURSHUWLHV�DQG�ZDWHU�YDSRU�SURILOHV��6DWHOOLWH�EDVHG
PHDVXUHPHQWV�DUH�D�QDWXUDO�ZD\�RI�H[WHQGLQJ�WKHVH�SURFHVV
PHDVXUHPHQWV�WR�ODUJHU�VFDOHV�EXW�ZRXOG�EHQHILW�IURP�WKH�DGGLWLRQDO
FDOLEUDWLRQ�DQG�YDOLGDWLRQ�WKDW�FDUHIXOO\�FRQWUROOHG�KLJK�DOWLWXGH�DLUFUDIW
PHDVXUHPHQWV�FDQ�SURYLGH�

7KLV�VFLHQFH�SODQ�RXWOLQHV�DQ�H[SHULPHQW�XVLQJ�DQ�8QPDQQHG�$HURVSDFH
9HKLFOH��8$9��DV�D�SODWIRUP�IRU�FROOHFWLQJ�PHDVXUHPHQWV�WKDW�ZLOO�VKHG
VRPH�LQVLJKW�RQ�WKHVH�EURDG�LVVXHV��,W�ZLOO�IXUWKHU�WKH�EDVLF�ORQJ�WHUP
JRDO�RI�LPSURYLQJ�RXU�XQGHUVWDQGLQJ�RI�WKH�HIIHFW�RI�FLUUXV�FORXGV�RQ�WKH
UDGLDWLYH�DQG�ZDWHU�EXGJHWV�RI�WKH�XSSHU�WURSRVSKHUH��6SHFLILFDOO\��WKLV
H[SHULPHQW�VHHNV�WR�FRQWULEXWH�WRZDUG�DQVZHULQJ�WKH�IROORZLQJ�FULWLFDO
VFLHQFH�TXHVWLRQV�

:KDW�DUH�WKH�GLVWULEXWLRQV�DQG�DPRXQWV�RI�LFH�PDVV�DQG�WRWDO�ZDWHU�LQ�WKH
XSSHU�WURSLFDO�WURSRVSKHUH"�,QIRUPDWLRQ�OHDGLQJ�WR�DQVZHUV�WR�WKLV
TXHVWLRQ�LV�IXQGDPHQWDO�ERWK�WRZDUG�XQGHUVWDQGLQJ�WKH�FORXG�IHHGEDFN
UHODWHG�WR�FLUUXV�FORXGV�DQG�WRZDUG�SUHGLFWLQJ�WKH�SURSHUWLHV�RI�WKHVH
FORXGV�LQ�FXUUHQW�FOLPDWH�PRGHOV���&OHDUO\�PHWKRGV��ERWK�LQ�VLWX�DQG
UHPRWH��DUH�QHHGHG�WR�PHDVXUH�ERWK�WKH�LFH�PDVV�RI�FORXGV�DQG�XSSHU
WURSRVSKHUH�ZDWHU�YDSRU�

:KDW�DUH�WKH�UDGLDWLYH�SURSHUWLHV�RI�XSSHU�WURSRVSKHUH�FLUUXV�FORXGV"
0HDVXUHPHQWV�RI�WKH�HVVHQWLDO�RSWLFDO�SURSHUWLHV�RI�FLUUXV�FORXGV�DQG�WKH
UHODWLRQ�EHWZHHQ�WKHVH�SURSHUWLHV�WR�LQIRUPDWLRQ�DERXW�WKH�PLFURSK\VLFDO
SURSHUWLHV�RI�WKHVH�FORXGV�DUH�VRUHO\�QHHGHG���0HDVXUHPHQWV�DYDLODEOH
IURP�WKLV�FDPSDLJQ�ZLOO�SURYLGH�LPSRUWDQW�LQIRUPDWLRQ�WR�EHJLQ�WR
DGGUHVV�WKLV�TXHVWLRQ���0HDVXUHPHQWV�RI�WKHVH�UDGLDWLYH�SURSHUWLHV�ZLOO
DOVR�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�WR�FKHFN�PRGHO
VLPXODWLRQV�RI�WKH�FOLPDWH�IRUFLQJ�RI�FLUUXV�FORXGV�
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7R�ZKDW�H[WHQW�GR�WKH�UDGLDWLYH�SURSHUWLHV�RI�WKHVH�FORXGV�GHSHQG�RQ
HQYLURQPHQWDO�FRQGLWLRQV�LQFOXGLQJ�WKH�H[WHQW�RI�WKH�VXUURXQGLQJ�GHHS
FRQYHFWLRQ"�,W�LV�LPSRUWDQW�WR�VWXG\�FLUUXV�FORXG�XQGHU�D�YDULHW\�RI
GLIIHUHQW�HQYLURQPHQWDO�FRQGLWLRQV�DV�LW�LV�H[SHFWHG�WKDW�WKHLU�RSWLFDO
SURSHUWLHV�GHSHQG�RQ�WKHVH�FRQGLWLRQV���7KLV�TXHVWLRQ�LV�DOVR�IXQGDPHQWDO
WR�XQGHUVWDQGLQJ�DQG�WHVWLQJ�RXU�NQRZOHGJH�RI�KRZ�DQG�ZK\�WKHVH
FORXGV�IRUP�DQG�WKHLU�OLIH�F\FOH�FKDUDFWHULVWLFV���$JDLQ��WKLV�NQRZOHGJH
VHUYHV�DV�WKH�EXLOGLQJ�EORFN�RQ�ZKLFK�SURJQRVWLF�VFKHPHV�LQ�JOREDO
PRGHOV�ZLOO�EH�EDVHG�

3UHYLRXV�H[SHULPHQWV��PRVW�QRWDEO\�WKH�$50�8$9�IDOO������FDPSDLJQ
NQRZQ�DV�$5(6(��KDYH�VXJJHVWHG�WKDW�FORXG\�VNLHV�DEVRUE�PRUH�VKRUWZDYH
UDGLDWLRQ�WKDQ�SUHGLFWHG�E\�FXUUHQW�PRGHOV��8QIRUWXQDWHO\�
LQVWUXPHQWDWLRQ��IOLJKW�RSSRUWXQLWLHV��DQG�PHWHRURORJLFDO�FRQGLWLRQV�GLG
QRW�SHUPLW�WKH�DFTXLVLWLRQ�RI�DQ�XQFKDOOHQJHDEOH�GDWD�VHW�LQ�WKLV�UHJDUG
RQ�SUHYLRXV�FDPSDLJQV��7KHUHIRUH��VKRUWZDYH�DEVRUSWLRQ�TXHVWLRQV
FRQWLQXH�WR�GRPLQDWH�WKH�VFLHQFH�LVVXHV�IRU�WKLV�IDOO������FDPSDLJQ�

$SSURDFK
$V�QRWHG�DERYH��WKH�DSSURDFK�LV�WR�XVH�8$9V�EHFDXVH�RI�WKHLU�SURPLVH�IRU
VXVWDLQHG�HQGXUDQFH�DW�DOWLWXGHV�XS�WR����NP��7KLV�ZLOO�EH�WKH�ILUVW�$50�
8$9�FDPSDLJQ�WR�XVH�DQ�$OWXV�8$9�WKDW�KDV�WZR�VWDJHV�RI�WXUERFKDUJLQJ�
DQG�ZKRVH�FHLOLQJ�LV�WKHUHE\�H[SDQGHG�WR�WKH�IXOO����NP��$�VHFRQG�
PDQQHG�DLUFUDIW�ZLOO�EH�XVHG�WR�SURYLGH�VXSSRUWLQJ�PHDVXUHPHQWV�DW
FRQVLGHUDEO\�ORZHU�DOWLWXGH�RSHUDWLRQV�

$Q�$50�8$9�6FLHQFH�7HDP�KDV�SURYLGHG�JXLGDQFH�IRU�WKH�SUHSDUDWLRQ�RI
WKLV�VFLHQFH�SODQ��DQG�LWV�PHPEHUV�DUH�UHVSRQVLEOH�IRU�WKH�XVDJH�DQG
DQDO\VLV�RI�GDWD�IURP�DOO�8$9�LQVWUXPHQWDWLRQ��7HDP�PHPEHUV�DUH
LGHQWLILHG�LQ�WKH�GHVFULSWLRQV�RI�WKH�YDULRXV�H[SHULPHQWV�

&DPSDLJQ�+LVWRU\�DQG�5HVRXUFHV
'XULQJ�WKH�LQLWLDO�SKDVHV�RI�WKH�$50�8$9�SURJUDP��VSDQQLQJ�WKH�IRXU�\HDU
SHULRG�EHWZHHQ�ODWH�FDOHQGDU������DQG�ODWH������IRXU�DLUFUDIW�W\SHV�ZHUH
IORZQ�LQ�ILYH�VHSDUDWH�FDPSDLJQV�ZLWK�SD\ORDGV�FRPSULVHG�RI�D�VXEVHW�RI
QLQHWHHQ�GLIIHUHQW�LQVWUXPHQWV��7KH�DLUFUDIW�DQG�WKHLU�SODQQHG�SD\ORDG
FRPSOHPHQWV�DUH�GLVFXVVHG�EHORZ��$OO�ILYH�FDPSDLJQV�ZHUH�IORZQ�DW�WKH
6RXWKHUQ�*UHDW�3ODLQV��6*3��&ORXG�DQG�5DGLDWLRQ�7HVWEHG��&$57��6LWH�LQ
QRUWK�FHQWUDO�2NODKRPD�LQ�WKH�VSULQJ�RI�������IDOO�RI�������VSULQJ�RI������
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IDOO�RI�������DQG�IDOO�RI�������7KLV�FDPSDLJQ�ZLOO�EH�IORZQ�IURP�WKH�3DFLILF
0LVVLOH�7HVW�5DQJH�RQ�WKH�LVODQG�RI�.DXDL��+DZDLL�

7KH�ILUVW�FDPSDLJQ�XVHG�WKH�*HQHUDO�$WRPLFV�*QDW������D�PLGVL]H�8$9
FDSDEOH�RI�FDUU\LQJ�D�����NJ�SD\ORDG�WR�D�PD[LPXP�DOWLWXGH�RI���NP��7KH
*QDW�ZDV�ILUVW�RSHUDWHG�LQ�D�FKHFNRXW�IOLJKW�DW�(GZDUGV�$LU�)RUFH�%DVH
ZLWK�D�EDVLF�UDGLRPHWULF�SD\ORDG�LQ�1RYHPEHU��������DQG�DJDLQ�DW�WKH
6*3�&$57�VLWH�LQ�$SULO��������IRU�D�VHYHQ�IOLJKW�VFLHQFH�PLVVLRQ��FDOOHG�8')�
7KH�RSHUDEOH�SD\ORDG�FRQWDLQHG�IRXU�EURDGEDQG�UDGLRPHWHUV�SOXV�D
GRZQZHOOLQJ�7''5�GHYHORSHG�E\�)UDQFLVFR�9DOHUR�³�WKH�UDGLRPHWHUV�ZHUH
WKH�IRXU�FRPELQDWLRQV�RI�XSZHOOLQJ�DQG�GRZQZHOOLQJ��VRODU�DQG�WKHUPDO�
9DOHUR��*RUH��DQG�*LYHU��������9DOHUR��$FNHUPDQ��DQG�*RUH��������DQG
9DOHUR�DQG�3LOHZVNLH�������GHVFULEH�WKHVH�LQVWUXPHQWV��$GGLWLRQDOO\�WKH
SD\ORDG�LQFOXGHG�DQ�LQ�VLWX�SDFNDJH�ZLWK�WRWDO�WHPSHUDWXUH��SUHVVXUH�
DQG�GHZ�SRLQW�VHQVRUV��7KHUH�DUH�QR�SODQV�WR�IO\�WKLV�8$9�LQ�FRQMXQFWLRQ
ZLWK�WKH�H[SHULPHQWV�GLVFXVVHG�LQ�WKLV�VFLHQFH�SODQ�

7KH�*HQHUDO�$WRPLFV�$OWXV��FDSDEOH�RI�FDUU\LQJ�D�����NJ�SD\ORDG�WR�D
���NP�DOWLWXGH��ZDV�XWLOL]HG�LQ�WKH�IDOO������DQG�IDOO������FDPSDLJQV��,WV
SD\ORDG�LQFOXGHG�WKH�*QDW�����LQVWUXPHQWV��ZLWK�D�IURVW�SRLQW�K\JURPHWHU
LQVWHDG�RI�WKH�GHZ�SRLQW�VHQVRU��SOXV�D�663��&'/��DQG�03,5��7KHVH�ODWWHU
LQVWUXPHQWV�DUH�GHVFULEHG�EHORZ��,Q�WKLV�FDPSDLJQ��WKH�$OWXV�ZLOO
DGGLWLRQDOO\�PRXQW�D�66)5��2QO\�WZR�RI�WKH�IROORZLQJ�WKUHH�LQVWUXPHQWV
FDQ�EH�IORZQ�VLPXOWDQHRXVO\�²�&'/��03,5��DQG�66)5�

$�'+&���7ZLQ�2WWHU�PDQQHG�DLUFUDIW�ZDV�IORZQ�GXULQJ�DOO�SUHYLRXV
FDPSDLJQV�DV�D�FKDVH�SODQH�IRU�WKH�YDULRXV�8$9V�DQG�DV�D�ORZ�OHYHO
LQVWUXPHQWHG�SODWIRUP�LQ�DOO�EXW�8')��,WV�LQVWUXPHQW�VXLWH�LQFOXGHV�IRXU
9DOHUR�UDGLRPHWHUV�FRYHULQJ�YDULRXV�EURDG�VSHFWUDO�EDQGV�IRU�ERWK
XSZHOOLQJ�DQG�GRZQZHOOLQJ�IOX[HV��WZR�7''5V�IRU�XSZHOOLQJ�DQG
GRZQZHOOLQJ�VSHFWUDO�IOX[HV��DQG�DQ�LQ�VLWX�SDFNDJH�ZLWK�WRWDO
WHPSHUDWXUH��WRWDO�SUHVVXUH��GLIIHUHQWLDO�SUHVVXUH��DQG�GHZ�SRLQW�VHQVRUV�
,Q�WKH�WZR������FDPSDLJQV�DQG�WKH�IDOO������RQH�WKH�2WWHU�DOVR�FDUULHG�D
PLFURZDYH�UDGLRPHWHU�WR�GHWHUPLQH�WRWDO�FORXG�ZDWHU�DQG�FROXPQDU
ZDWHU�YDSRU��7KDW�LQVWUXPHQW�ZLOO�QRW�EH�IORZQ�LQ�WKLV�FDPSDLJQ��EXW�D
663��00&5��DQG�66)5�ZLOO�EH�DGGHG�

$�*URE�(JUHWW�PDQQHG�DLUFUDIW��FDSDEOH�RI�FDUU\LQJ�D�����NJ�SD\ORDG�WR
JUHDWHU�WKDQ����NP�DOWLWXGH��ZDV�IORZQ�LQ�WKH�IDOO������DQG�VSULQJ�����
FDPSDLJQV��,WV�LQVWUXPHQW�VXLWH�LV�WKH�VDPH�DV�WKDW�PHQWLRQHG�IRU�WKH
$OWXV�8$9�ZLWKRXW�WKH�66)5��7KH�(JUHWW�ZLOO�QRW�EH�IORZQ�LQ�WKLV�FDPSDLJQ�
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1HZ�,QVWUXPHQW�'HYHORSPHQWV
6HYHQ�QHZ�8$9�FRPSDWLEOH�LQVWUXPHQWV�KDYH�EHHQ�GHYHORSHG�E\�RU�IRU�WKH
$50�8$9�SURJUDP��6LQFH�WKHVH�DUH�QRW�ZHOO�GRFXPHQWHG�LQ�RSHQ�OLWHUDWXUH
WKH\�ZLOO�EH�GLVFXVVHG�EULHIO\�KHUH��H[FHSW�IRU�WKH�LQ�VLWX�IURVW�SRLQW
K\JURPHWHU��ZKLFK�LV�D�QDWXUDO�H[WHQVLRQ�RI�WKH�ZHOO�NQRZQ�GHZ�SRLQW
K\JURPHWHUV��7KLV�QHZ�K\JURPHWHU�ZDV�ILUVW�IORZQ�RQ�WKH�WKLUG�FDPSDLJQ�

7KH�&ORXG�'HWHFWLRQ�/,'$5��RU�&'/��ZDV�GHYHORSHG�E\�//1/�EDVHG�RQ
WHFKQRORJ\�IURP�WKH�&OHPHQWLQH�PRRQ�PDSSLQJ�PLVVLRQ�IRU�WKH�SURILOLQJ
RI�DHURVROV��SURILOLQJ�RI�RSWLFDOO\�WKLQ�FORXGV��DQG�GHWHUPLQLQJ�FORXG�WRS
RU�EDVH�KHLJKW�RI�RSWLFDOO\�WKLFN�FORXGV��,W�IHDWXUHV�D�IXOO\�H\HVDIH����
�-�SXOVH���N+]�ODVHU�ZLWK�D�GLYHUJHQFH�RI�����UDG�DQG�D�ZDYHOHQJWK�RI
������P��7KH�UHFHLYHU�WHOHVFRSH�KDV�D����FP�DSHUWXUH��7KH�HQWLUH�V\VWHP
FDQ�EH�URWDWHG�LQ�IOLJKW�IRU�HLWKHU�QDGLU�RU�]HQLWK�YLHZLQJ��DQG�KDV�D
FRD[LDO�&&'�FDPHUD�WR�LPDJH�WKH�FORXG�ILHOGV��7KH�&'/�ZDV�ILUVW�IORZQ�RQ
WKH�VHFRQG�FDPSDLJQ��:KHQ�PRXQWHG�LQ�WKH�$OWXV��WKH�&'/�LV�RQO\�QDGLU
YLHZLQJ�

7KH�8$9�$WPRVSKHULF�(PLWWHG�5DGLDQFH�,QWHUIHURPHWHU��8$9�$(5,��LV�EHLQJ
GHYHORSHG�DW�WKH�8QLYHUVLW\�RI�:LVFRQVLQ�DV�D�GHULYDWLYH�RI�WKH�JURXQG�
EDVHG�$(5,�EDVHG�DW�WKH�6*3�FDUW�VLWH��,W�KDV�DSSUR[LPDWHO\�����FP��

VSHFWUDO�UHVROXWLRQ�DFURVV�������P�VSHFWUDO�FRYHUDJH�EDQG��,WV�YLHZLQJ
PLUURU�FDQ�EH�URWDWHG�LQ�IOLJKW�WR�VWXG\�HLWKHU�XSZHOOLQJ�RU�GRZQZHOOLQJ
UDGLDWLRQ�ZLWK�D�VSDWLDO�UHVROXWLRQ�RI������NP��7KLV�LQVWUXPHQW�KDV�DQ�RQ
ERDUG�FDOLEUDWLRQ�VRXUFH��7KH�8$9�$(5,�ZLOO�QRW�EH�IORZQ�EHIRUH������

7KH�+HPLVSKHULFDO�2SWLPL]HG�1HW�5DGLRPHWHU��RU�+21(5��GHWHFWV�WKH�QHW
GLIIHUHQFH�EHWZHHQ�XSZHOOLQJ�DQG�GRZQZHOOLQJ�IOX[HV�WR�DERXW���
DFFXUDF\��,W�KDV�JUHDWHU�WKDQ������)29�XSZDUG�DQG�GRZQZDUG�DQG�FRYHUV
WKH�����WR����P�VKRUWZDYH�DQG���WR�����P�ORQJZDYH�EDQGV��7KH�+21(5
ZLOO�QRW�EH�IORZQ�EHIRUH������

7KH�0XOWLVSHFWUDO�3XVKEURRP�,PDJLQJ�5DGLRPHWHU��RU�03,5��XVHV�ILOWHUHG
OLQHDU�GHWHFWRU�DUUD\V�IRU�QLQH�EDQG�FRYHUDJH�RI�XSZHOOLQJ�UDGLDWLRQ��7KH
DUUD\V�KDYH�����HOHPHQWV��ZLWK�D�WRWDO�FURVV�WUDFN�)29�RI������DQG�LQ
WUDFN�GLUHFW�QDGLU�)29�RI���PUDG��7KH�QLQH�EDQGV�DUH����������������������
������������������������������������������������������������������DQG
�������������P��7KHVH�ZHUH�FKRVHQ�ZLWK�FORXG�ZDWHU�DQG�ZDWHU�YDSRU
VWXGLHV�LQ�PLQG��,PDJHV�IURP�WKH�DUUD\V�DUH�FDSWXUHG�WZLFH�SHU�VHFRQG��VR
WKH�DLUFUDIW·V�YHORFLW\�UHODWLYH�WR�WKH�LPDJHG�VFHQH�GHWHUPLQHV�LQ�WUDFN
LPDJH��03,5�ZDV�ILUVW�IORZQ�RQ�WKH�WKLUG�FDPSDLJQ��2QO\�WKH�ILYH�VKRUWHVW
ZDYHOHQJWK�EDQGV�ZLOO�EH�DYDLODEOH�IRU�WKH�IDOO������FDPSDLJQ�
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$�8$9�FRPSDWLEOH�YDULDQW�RI�WKH�6RODU�6SHFWUDO�)OX[�5DGLRPHWHU��63)5��ZLOO
EH�IORZQ�RQ�ERWK�WKH�$OWXV�DQG�'+&���IRU�WKH�ILUVW�WLPH�LQ�WKH�IDOO�����
FDPSDLJQ��7KH�63)5�FRYHUV�D�����QP��������QP�VSHFWUDO�UDQJH�ZLWK�����
QP�UHVROXWLRQ�ZKLOH�RSHUDWLQJ�LQ�RQH�RI�WZR�PRGHV��LUUDGLDQFH
�KHPLVSKHULF��RU�UDGLDQFH��QDUURZ�ILHOG�RI�YLHZ�²���PUDG���%RWK�PRGHV
KDYH�]HQLWK�DQG�QDGLU�SRLQWLQJ�RSWLF�KHDGV��6HYHUDO�SDUDPHWHUV�PD\�EH
UHWULHYHG�IURP�WKH�GDWD�WDNHQ�E\�WKH�63)5��LQFOXGLQJ�FORXG�ZDWHU�SKDVH�
RSWLFDO�GHSWK��SDUWLFOHV�VL]H��OLTXLG�LFH�ZDWHU�SDWK��DQG�OLTXLG�LFH�ZDWHU
FRQWHQW�

$�PLFURZDYH�UDGLRPHWHU�0:5�V\VWHP�FRQVLVWLQJ�RI����DQG����*+]
FKDQQHOV�LV�IORZQ�LQ�DQ�XSZDUG�YLHZLQJ�PRGH�RQ�WKH�'+&����7KH������
0:5�V\VWHP�KDV�EHHQ�SUHYLRXVO\�IORZQ�DV�SDUW�RI�WKH�$LUERUQH
0XOWLFKDQQHO�0LFURZDYH�5DGLRPHWHU��$005��RQ�WKH�1$6$�'&���DLUFUDIW��DQG
ZDV�IORZQ�LQ�WKH�$50�8$9�SURJUDP�RQ�WKH�WKLUG�WKURXJK�ILIWK�FDPSDLJQV��$
QHZ�������DQG����*+]�0:5�V\VWHP�LV�EHLQJ�FRQVWUXFWHG�VSHFLILFDOO\�IRU�WKH
'2(�$50�8$9�SURJUDP�'+&���DLUFUDIW��EXW�ZLOO�QRW�EH�IORZQ�EHIRUH������

)LQDOO\��D����*+]�UDGDU��GHYHORSHG�DW�WKH�8QLYHUVLW\�RI�0DVVDFKXVHWWV�DQG
WKH�1$6$�-HW�3URSXOVLRQ�/DERUDWRU\�&HQWHU�ZLOO�EH�IORZQ�RQ�WKH�'+&���LQ
WKLV�IDOO������FDPSDLJQ�LQ�D�]HQLWK�SRLQWLQJ�PRGH�

:KLOH�WKH�WHFKQRORJ\�LV�QRW�XQLTXH�WR�WKH�$50�8$9�SURJUDP��WKH�,16�*36
V\VWHP�IORZQ�RQ�DOO�WKH�DLUFUDIW�GHVFULEHG�DERYH�LV�FUXFLDO�WR�WKH�VXFFHVV
RI�H[SHULPHQWV�LQYROYLQJ�WZR�VWDFNHG�DLUFUDIW��,W�DOORZV�SLORWV��ZKHWKHU�LQ
WKH�DLUFUDIW�RU�LQ�D�8$9�JURXQG�FRQWURO�VWDWLRQ��WR�FRQWURO�WKH�ODWHUDO
VHSDUDWLRQ�RI�WKHLU�SODWIRUPV�WR�ZLWKLQ�VHYHUDO�KXQGUHG�PHWHUV�
$GGLWLRQDOO\��WKH�DWWLWXGH�VHQVLQJ�IXQFWLRQ�RI�WKLV�V\VWHP�SURYLGHV�FULWLFDO
LQIRUPDWLRQ�IRU�WKH�UHGXFWLRQ�RI�UDGLRPHWULF�GDWD�ZLWK�D�GLUHFW�VRODU
FRPSRQHQW�

'RFXPHQW�6WUXFWXUH
7KH�EXON�RI�WKLV�GRFXPHQW�GHVFULEHV�ILYH�H[SHULPHQWV�WKDW�KDYH�EHHQ
SURSRVHG�IRU�WKH�QH[W�FDPSDLJQ��6LQFH�PRVW�RI�WKHVH�UHTXLUH�VSHFLILF
PHWHRURORJLFDO�FRQGLWLRQV��WKH�H[SHULPHQW�VXLWH�IRU�WKLV�IDOO�����
FDPSDLJQ�ZLOO�EH�D�VXEVHW�RI�WKHVH��ZLWK�WKH�GHWDLOV�RI�WKH�VXEVHW
GHSHQGLQJ�RQ�WKH�FRQGLWLRQV�HQFRXQWHUHG�GXULQJ�WKH�FRXUVH�RI�WKH
FDPSDLJQ��7KH�DSSHQGLFHV�SURYLGH�FRQWDFW�LQIRUPDWLRQ�DQG�D�JORVVDU\�RI
DFURQ\PV�
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([SHULPHQW���³�7URSLFDO�&LUUXV�2SWLFDO
DQG�5DGLDWLYH�3URSHUWLHV

3DUW�$�²�6FLHQFH�,VVXHV

6FLHQFH�2EMHFWLYH
7KH�REMHFWLYHV�DUH��,��WR�GHWHUPLQH�WKH�UDGLDWLYH�SURSHUWLHV�RI�XSSHU
WURSRVSKHUH�FLUUXV�FORXGV�DQG��LL��WR�JDLQ�LQVLJKW�LQWR�WKH�H[WHQW�WKDW�WKH
UDGLDWLYH�SURSHUWLHV�RI�WKHVH�FORXGV�GHSHQG�RQ�HQYLURQPHQWDO�FRQGLWLRQV
VXFK�DV�WKH�H[WHQW�RI�VXUURXQGLQJ�GHHS�FRQYHFWLRQ�

2EVHUYLQJ�WKH�RSWLFDO�SURSHUWLHV�RI�FLUUXV�FORXGV�DQG�JDLQLQJ�DQ
XQGHUVWDQGLQJ�RI�WKH�UHODWLRQ�EHWZHHQ�WKHVH�SURSHUWLHV�WR�LQIRUPDWLRQ
DERXW�WKH�PLFURSK\VLFDO�SURSHUWLHV�RI�WKHVH�FORXGV�LV�VRUHO\�QHHGHG��'DWD
IURP�WKLV�FDPSDLJQ�ZLOO�SURYLGH�LPSRUWDQW�LQIRUPDWLRQ�WR�EHJLQ�WR
DGGUHVV�WKLV�LVVXH�DQG�FDQ�DOVR�EH�XVHG�WR�FKHFN�PRGHO�VLPXODWLRQV�RI�WKH
FOLPDWH�IRUFLQJ�RI�FLUUXV�FORXGV�

,W�LV�LPSRUWDQW�WR�VWXG\�FLUUXV�FORXGV�XQGHU�D�YDULHW\�RI�GLIIHUHQW
HQYLURQPHQWDO�FRQGLWLRQV�DV�LW�LV�H[SHFWHG�WKDW�WKHLU�RSWLFDO�SURSHUWLHV
GHSHQG�RQ�WKHVH�FRQGLWLRQV���7KLV�REMHFWLYH�LV�DOVR�IXQGDPHQWDO�WR
XQGHUVWDQGLQJ�DQG�WHVWLQJ�RXU�NQRZOHGJH�RI�KRZ�DQG�ZK\�WKHVH�FORXGV
IRUP�DQG�WKHLU�OLIH�F\FOH�FKDUDFWHULVWLFV���$JDLQ��WKLV�NQRZOHGJH�VHUYHV�DV
WKH�EXLOGLQJ�EORFN�RQ�ZKLFK�SURJQRVWLF�VFKHPHV�LQ�JOREDO�PRGHOV�ZLOO�EH
EDVHG�

$GYRFDWH
*UDHPH�6WHSKHQV�FKDPSLRQV�WKLV�H[SHULPHQW�
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0HDVXUHPHQW�6WUDWHJ\
7KLV�H[SHULPHQW�UHOLHV�KHDYLO\�RQ�PHDVXUHPHQWV�PDGH�IURP�WKH�$OWXV�8$9
VXSSRUWHG�E\�D�PDQQHG��'+&���7ZLQ�2WWHU�WR�REWDLQ�WKHVH�EDVLF�PHDVXUH�
PHQWV�RI�WKH�UDGLDWLYH�SURSHUWLHV�RI�WURSLFDO�DQG�VXEWURSLFDO�FLUUXV�FORXGV�
$OO�GDWD�ZLOO�EH�FROOHFWHG�ZLWKLQ�WKH�3075�UHVWULFWHG�DLUVSDFH�QHDU�.DXDL�
+DZDLL��GXULQJ�WKH�IDOO�RI������

7KH�$OWXV�ZLOO�EH�XVHG�WR�PHDVXUH�VRODU�DQG�ORQJZDYH�IOX[HV�DW�FLUUXV
FORXG�WRS�DQG�EDVH�WR�GHWHUPLQH�ERWK�WKH�UDGLDWLYH�SURSHUWLHV��VXFK�DV
WKH�VSHFWUDO�DQG�EURDGEDQG�DOEHGRV��LQIUDUHG�HPLWWDQFHV��DQG�WKH
UDGLDWLYH�EXGJHW�RI�FLUUXV��$GGLWLRQDOO\�WKH�RSWLFDO�SURSHUWLHV�RI�WKH�FLUUXV
VXFK�DV�SURILOHV�RI�H[WLQFWLRQ��RSWLFDO�GHSWK��DQG�VFDWWHULQJ�DV\PPHWU\
LQIRUPDWLRQ�ZLOO�EH�GHGXFHG�IURP�PHDVXUHPHQWV�RI�VSHFWUDO�UHIOHFWDQFHV�
OLGDU�EDFNVFDWWHU��GLIIXVH�DQG�GLUHFW�IOX[HV��'+&���LQVWUXPHQWDWLRQ�ZLOO
LQGLFDWH�WKH�H[WHQW�DQG�GHQVLW\�RI�WKH�REVHUYHG�FORXGV�

,W�LV�H[SHFWHG�WKDW�DQDO\VLV�RI�WKH�PHDVXUHPHQWV�PHQWLRQHG�DERYH�FDQ�EH
XVHG�WR�DVVLVW�LQ�WKH�GHYHORSPHQW�DQG�VXSSRUW�RI�QHZ�UHPRWH�VHQVLQJ
WHFKQLTXHV�DSSOLFDEOH�WR�FLUUXV�GLUHFWO\�IURP�WKH��8$9�DLUFUDIW�GDWD�

7KH�H[SHULPHQWDO�VWUDWHJ\�LV�WR�RSWLPL]H�FRRUGLQDWLRQ�EHWZHHQ�WKH�$OWXV
8$9�DQG�WKH�'+&���VR�WKDW�WKH�VDPH�VHFWLRQV�RI�D�FORXG�VWUXFWXUH�DUH
REVHUYHG�E\�ERWK�QHDUO\�FRLQFLGHQWDOO\��L�H���ZLWKLQ����VHFRQGV���7KH
SULQFLSOH�$OWXV�SD\ORDG�ZLOO�LQFOXGH�VSHFWUDO��663��66)5��DQG�EURDGEDQG
UDGLRPHWHUV��5$06���ZKLOH�WKH�'+&���SULQFLSOH�SD\ORDG�ZLOO�EH�WKH�00&5�
7KH�GHVLUH�LV�WR�PDNH�PHDVXUHPHQWV�XVLQJ�WKH�$OWXV�PHDVXULQJ�SODWIRUP
DW�DOWLWXGH�DERYH�RU�MXVW�EHORZ�WKH�FLUUXV�ZKLOH�WKH�'+&���REWDLQV�UDGDU
SURILOHV�IURP�D�SRVLWLRQ�PXFK�ORZHU�LQ�DOWLWXGH�

7KH�GHVLUHG�IOLJKW�SDWK�LV�D�YHU\�ORQJ��RQ�WKH�RUGHU�RI�����NP��VWUDLJKW�OHJ
RULHQWHG�LQWR�WKH�ZLQG�DW�WKH�OHYHO�RI�WKH�FLUUXV�FORXGV���7KH�DLUFUDIW�DUH�WR
IO\�VWUDLJKW�DQG�OHYHO�XQWLO�WKH�$OWXV��ZKLFK�KDV�WKH�KLJKHU�JURXQG�VSHHG�
LV�REVHUYLQJ�D�FORXG�SDWFK�WKDW�ZLOO�QRW�EH�REVHUYHG�E\�WKH�'+&���LQ�OHVV
WKDQ����VHFRQGV��$W�WKDW�WLPH�WKH�$OWXV�ZLOO�H[HFXWH�D������UHSRVLWLRQLQJ
PDQHXYHU�EDFN�RQWR�LWV�RZQ��DQG�WKH�'+&��·V��WUDFN�EHKLQG�WKH�'+&���DQG
WKHQ�ZLOO�UHVXPH�VWUDLJKW�DQG�OHYHO�IOLJKW�DQG�GDWD�DFTXLVLWLRQ��8QGHU�WKH
GLUHFWLRQ�RI�WKH�PLVVLRQ�VFLHQWLVW��WKH�$OWXV�ZLOO�IO\�HLWKHU�DWRS�RI�MXVW
XQGHU�WKH�FLUUXV��ZKLOH�WKH�'+&���ZLOO�IO\�DW�D�FRQVWDQW�DOWLWXGH�EHWZHHQ
����·�DQG�����·�06/�

'HVLUHG�PHWHRURORJLFDO�FRQGLWLRQV�DUH�VLQJOH�OD\HU�H[WHQVLYH�FLUUXV�FORXG
GHFNV�DW�DQ\�XSSHU�WURSRVSKHUH�DOWLWXGH��7KH�$OWXV�FDQ�HLWKHU�IO\�DW�LWV
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VHUYLFH�FHLOLQJ�RU�DW�DOWLWXGHV�MXVW�DERYH�RU�EHORZ�WKH�GHFN��0HDVXUHPHQWV
VKRXOG�EH�PDGH�ZKHQ�WKH�6=$�LV�OHVV�WKDQ�����

5HTXLUHG�DQG�6XSSRUWLQJ�0HDVXUHPHQWV

8$9

7KH�8$9�ZLOO�PHDVXUH�XSZHOOLQJ�DQG�GRZQZHOOLQJ�VRODU�IOX[HV�LQ�WKH
XSSHU�WURSRVSKHUH�ZLWK�D�5$06��DQG�XSZHOOLQJ�VSHFWUDOO\�UHVROYHG
EURDGEDQG�IOX[HV�DQG�UDGLDQFHV�GLUHFWO\�EHORZ�WKH�8$9�ZLWK�D�QDGLU�663�
7KH�66)5�ZLOO�DOVR�PHDVXUH�XSZHOOLQJ�DQG�GRZQZHOOLQJ�VRODU�VSHFWUDOO\
UHVROYHG�IOX[HV�DQG�UDGLDQFHV��7KH�&'/�ZLOO�EH�XVHG�WR�GHWHUPLQH�GLVWDQFH
WR�DQG�YDULDELOLW\�RI�WKH�FORXG�WRS�DOWLWXGH��DV�ZHOO�DV�DVVHVV�FORXG
UHIOHFWLYLW\�DW�LWV�ODVHU·V�ZDYHOHQJWK�RI�������P�

'+&��

7KH�'+&���ZLOO�XVH�LWV�00&5�WR�SURILOH�WKH�H[WHQW�DQG�GHQVLW\�RI�WKH�FLUUXV
GHFN��$GGLWLRQDOO\��WKH�]HQLWK�SRLQWLQJ�UDGLRPHWHUV��663��66)5��DQG�5$06�
ZLOO�PHDVXUH�GRZQZHOOLQJ�VRODU�DQG�WKHUPDO�UDGLDQFHV�DQG�IOX[HV

6DWHOOLWH

6XSSRUWLQJ�VDWHOOLWH�LQVWUXPHQWDWLRQ�ZLOO�PHDVXUH�WKH�H[WHQW�DQG
XQLIRUPLW\�RI�WKH�REVHUYHG�FLUUXV��$V�DYDLODEOH�FRQVLGHULQJ�RUELWDO
SRVLWLRQ��GDWD�IURP�WKH�LPDJHU�RQ�*2(6���RU�*2(6�����WKH�$9+55�RQ�12$$����
12$$�����RU�12$$�����DQG�WKH�9,56�RQ�7500�ZLOO�EH�XVHG�

'DWD�$QDO\VLV�6WUDWHJ\
$QDO\VLV�ZLOO�DWWHPSW�WR�UHODWH�REVHUYHG�PLFURSK\VLFDO�SURSHUWLHV��ZLWK
WKHLU�GHSHQGHQF\�RQ�FORXG�RULJLQ��WR�WKH�UDGLDQFHV�DQG�IOX[HV�REVHUYHG�
'HWDLOV�RI�WKLV�VWUDWHJ\�KDYH�\HW�WR�EH�GHILQHG�
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5HODWLRQ�WR�2WKHU�([SHULPHQWV
7KLV�H[SHULPHQW�LV�UHODWHG�WR�H[SHULPHQW����´&LUUXV�&ORXG�2SWLFDO
3URSHUWLHV�µ�RI�WKH�$50²8$9�6FLHQFH�DQG�([SHULPHQW�3ODQ�������)OLJKW
6HULHV��5HYLVLRQ����0DUFK��������

3DUW�%�²�([SHULPHQW�'HWDLOV

)OLJKW�6WUDWHJ\
,Q�JHQHUDO��ERWK�DLUFUDIW�ZLOO�DFTXLUH�GDWD�ZKLOH�IO\LQJ�D�ORQJ�OLQHDU
SDWWHUQ�RULHQWHG�LQWR�WKH�ZLQG�WKDW�H[LVWV�DW�WKH�FLUUXV�GHFN�DOWLWXGH��,W�LV
GHVLUHG�WKDW�WKH�SDWK�EH�RQ�WKH�RUGHU�RI�����NP�ORQJ��KRZHYHU��LW�LV
FRQVWUDLQHG�WR�EH�ZLWKLQ�WKH�DLUVSDFH�RI�WKH�DVVLJQHG�3075�ZDUQLQJ�DUHD�
)LJXUH���LV�D�PDS�RI�3075�DLUVSDFH�

Figure 1.  Pacific Missile Test Range area definition.

,GHDOO\��ERWK�DLUFUDIW�VKRXOG�RYHU��RU�XQGHU�IO\�WKH�VDPH�SDWFK�RI�FLUUXV
GHFN�DW�WKH�VDPH�PRPHQW��6LQFH�WKH�JURXQG�VSHHG�RI�WKH�DLUFUDIW�ZLOO�LQ
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JHQHUDO�EH�GLIIHUHQW�ZLWK�WKH�$OWXV�EHLQJ�WKH�IDVWHU��LW�ZLOO�QRW�EH�SRVVLEOH
WR�PDLQWDLQ�WKHLU�VWDFNLQJ�DERYH�DQG�EHORZ�WKH�SDWFK��7R�DFFRPPRGDWH
WKLV�GLIIHUHQWLDO��WKH�$OWXV�ZLOO�QHHG�WR�FRPPHQFH�D������UHSRVLWLRQ
PDQHXYHU�HDFK�WLPH�LW�KDV�DGYDQFHG�EH\RQG�WKH�'+&���VR�IDU�WKDW�WKH
FLUUXV�SDWFK�LW�LV�RYHU�ZLOO�QRW�EH�DERYH�WKH�'+&���ZLWKLQ����VHFRQGV��7KH
UHSRVLWLRQ�ZLOO�WDNH�WKH�$OWXV�WR�D�SRVLWLRQ�RQ�WKH�PLVVLRQ�IOLJKW�SDWK
EHKLQG�WKH�'+&���IURP�ZKLFK�LW�ZLOO�EHJLQ�RYHUWDNLQJ�DJDLQ�WKH�VORZHU
'+&����DQG�GDWD�WDNLQJ�ZLOO�UHVXPH�ZKHQ�WKH�FORXG�SDWFK�XQGHU�WKH�$OWXV
ZDV�VDPSOHG�QR�PRUH�WKDQ����VHFRQGV�HDUOLHU�E\�WKH�'+&���

7KRURXJK�WKH�FRXUVH�RI�WKH�IOLJKW��WKH�$OWXV�ZLOO�EH�DVVLJQHG�D�YDULHW\�RI
GDWD�DOWLWXGHV��LQFOXGLQJ�����·�EHORZ�WKH�EDVH�RI�WKH�FLUUXV�GHFN������·
DERYH�WKH�GHFN�WRS��RU�DQ\�DOWLWXGH�IURP�WKHUH�WR�LWV�VHUYLFH�FHLOLQJ�RI
�����·��7KH�H[DFW�DOWLWXGHV�IORZQ�DERYH�ZLOO�EH�FKRVHQ�GXULQJ�WKH�SUH�
IOLJKW�SODQQLQJ�PHHWLQJ�SULRU�WR�WKH�IOLJKW�GD\�EDVHG�RQ�SURMHFWHG�ZLQGV
DQG�VFLHQFH�UHTXLUHPHQWV��:LQGV�DUH�D�FRQVLGHUDWLRQ�LQ�WU\LQJ�WR
PLQLPL]H�JURXQG�VSHHG�GLIIHUHQWLDO�EHWZHHQ�WKH�DLUFUDIW��DQG�WKHUHE\�WKH
IUHTXHQF\�RI�UHSRVLWLRQLQJ�PDQHXYHUV�

7KH�'+&���ZLOO�IO\�EHWZHHQ�����·�DQG�����·��ZLWK�WKH�H[DFW�DOWLWXGH
FKRVHQ�WR�PLQLPL]H�WXUEXOHQFH�DQG��DV�IRU�WKH�$OWXV��VSHHG�GLIIHUHQWLDO�

&RQVWUDLQWV
$OO�IOLJKW�RSHUDWLRQV�DUH�WR�EH�FRQGXFWHG�ZLWKLQ�UHVWULFWHG�RU�ZDUQLQJ
DLUVSDFH�DV�DVVLJQHG�E\�3075�FRQWUROOHUV�

6SHFLDO�1HHGV
7KLV�H[SHULPHQW�KDV�QR�VSHFLDO�QHHGV�

,QVWUXPHQW�DQG�'DWD�/LVW

8$9

,QVWUXPHQW����66)5�³�]HQLWK�DQG�QDGLU�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP���
����WR������P��XSZHOOLQJ�DQG�GRZQZHOOLQJ�VSHFWUDO�LUUDGLDQFH�LQ
:P��QP��������WR������P�������QP�UHVROXWLRQ�����VHFRQG�GDWD�DYHUDJLQJ
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,QVWUXPHQW����QDGLU�663��³�UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP�������
WR������P��UHIOHFWHG�VSHFWUDO�IOX[�LQ�:P��QP��������WR������P����FKDQQHOV
OLQHDUO\�SRODUL]HG���__��⊥��UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP�������
WR������P��UHIOHFWHG�EURDGEDQG�UDGLDQFH�LQ�:P��VU��������WR������P�
UHIOHFWHG�EURDGEDQG�IOX[�LQ�:P��������WR������P

,QVWUXPHQW����]HQLWK�7''5�³�GRZQZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P��VKDGRZ�ULQJV�PRYH�DFURVV�WKH�)29
SHULRGLFDOO\�EORFNLQJ�GLUHFW�VRODU�UDGLDWLRQ�WKXV�HQDEOLQJ�GHWHUPLQDWLRQ�RI
WKH�GLIIXVH���GLUHFW�UDWLR

,QVWUXPHQW����QDGLU�7''5�³�XSZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P

,QVWUXPHQW����]HQLWK�,5%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP���WR�����P

,QVWUXPHQW����QDGLU�,5%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP���WR�����P

,QVWUXPHQW����]HQLWK�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����&'/�³�����UDQJH�ELQV�ZLWK�LQWHQVLW\�RI�UHIOHFWHG�ODVHU�OLJKW
SOXV�RQH�EDFNJURXQG�ELQ��UDQJH�ELQV�SURYLGH�LQIRUPDWLRQ�RQ�WKH�ORFDWLRQ
DQG�GHQVLW\�RI�DHURVROV�DQG�FORXGV��EDFNJURXQG�ELQ�IRU�GDWD�FRUUHFWLRQ

,QVWUXPHQW�����LQ�VLWX�PHW�SDFNDJH�³�IURVW�SRLQW��WHPSHUDWXUH��SUHVVXUH
DW�WKH�DLUFUDIW·V�ORFDWLRQ

'+&��

,QVWUXPHQW����]HQLWK�663��³�UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP���
����WR������P��UHIOHFWHG�VSHFWUDO�IOX[�LQ�:P��QP��������WR������P���
FKDQQHOV�OLQHDUO\�SRODUL]HG���__��⊥���UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU�
�QP��������WR������P

,QVWUXPHQW����00&5³����*+]�UDGDU�VHQVLWLYH�WR�FLUUXV�LFH�SDUWLFOHV
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,QVWUXPHQW����66)5�³�]HQLWK�DQG�QDGLU�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP���
����WR������P��XSZHOOLQJ�DQG�GRZQZHOOLQJ�VSHFWUDO�LUUDGLDQFH�LQ
:P��QP��������WR������P�������QP�UHVROXWLRQ�����VHFRQG�GDWD�DYHUDJLQJ

,QVWUXPHQW����]HQLWK�7''5�³�GRZQZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P��VKDGRZ�ULQJV�PRYH�DFURVV�WKH�)29
SHULRGLFDOO\�EORFNLQJ�GLUHFW�VRODU�UDGLDWLRQ�WKXV�HQDEOLQJ�GHWHUPLQDWLRQ�RI
WKH�GLIIXVH���GLUHFW�UDWLR

,QVWUXPHQW����]HQLWK�,5%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP���WR�����P

,QVWUXPHQW����]HQLWK�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

6DWHOOLWH�³�*2(6���RU�*2(6���

,QVWUXPHQW����LPDJHU�³�PXOWL�FKDQQHO�LQVWUXPHQW�GHVLJQHG�WR�VHQVH
UDGLDQW�DQG�VRODU�UHIOHFWHG�HQHUJ\�IURP�VDPSOHG�DUHDV�RI�WKH�(DUWK�
SURGXFHV�IXOO�(DUWK�GLVF�LPDJHV

6DWHOOLWH�³�12$$�����12$$�����RU�12$$���

,QVWUXPHQW����$9+55�³�FURVV�WUDFN�VFDQQLQJ�V\VWHP�ZLWK�ILYH�VSHFWUDO
FKDQQHOV��WKH�VSHFWUDO�EDQG�ZLGWKV�DUH����������������������������������
�����������DQG������������P��,)29�RI�HDFK�FKDQQHO�LV�DSSUR[LPDWHO\����
PUDG�OHDGLQJ�WR�D�UHVROXWLRQ�DW�WKH�VDWHOOLWH�VXE�SRLQW�RI�����NP�IRU�D
QRPLQDO�DOWLWXGH�RI�����NP��,5�FKDQQHOV�DUH�FDOLEUDWHG�LQ�IOLJKW��QR�LQ�
IOLJKW�YLVLEOH�FKDQQHO�FDOLEUDWLRQ�LV�SHUIRUPHG

6DWHOOLWH�³�7500

,QVWUXPHQW����9,56�³��GHVFULSWLRQ�WR�EH�VXSSOLHG�
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([SHULPHQW�*URXS���³�*HRPHWULF
'HSHQGHQFLHV�RI�)OX[�0HDVXUHPHQWV

3DUW�$�²�6FLHQFH�,VVXHV

6FLHQFH�2EMHFWLYH
7KH�REMHFWLYH�LV�WR�FKDUDFWHUL]H�WKH�PHDVXUHG�UDGLDWLYH�SURSHUWLHV�RI
FORXGV�DV�D�IXQFWLRQ�RI�PHDVXUHPHQW�JHRPHWU\��7KH�UDGLDWLYH�KHDWLQJ�RI
WKH�DWPRVSKHUH�LQGXFHG�E\�FORXGV�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKH
HQHUJ\�EXGJHW�RI�WKH�DWPRVSKHUH��7KH�UHODWLRQVKLS�EHWZHHQ�WKLV�KHDWLQJ
DQG�WKH�SURSHUWLHV�RI�FORXGV�LV�QRW�ZHOO�GHYHORSHG�IRU�VHYHUDO�UHDVRQV�
$FFXUDWH�PHDVXUHPHQWV�RI�WKH�FROXPQ�KHDWLQJ�KDYH�EHHQ�HOXVLYH�LQ�WKH
SDVW��DQG�KDYH�EHHQ�DIIHFWHG�E\��'�VWUXFWXUH�RI�FORXGV�DQG�ELDVHV
LQWURGXFHG�E\�LQDGHTXDWH�VDPSOLQJ�DQG�OLPLWDWLRQV�RI�H[SHULPHQWDO
GHVLJQ���8QIRUWXQDWHO\��FKDUDFWHUL]LQJ�WKH�IXOO��'�SURSHUWLHV�RI�FORXGV�KDV
DOVR�SURYHG�HOXVLYH�DW�EHVW��HVSHFLDOO\�LQ�WKH�FDVH�RI�DLUFUDIW�EDVHG�ILHOG
SURJUDPV�

7KLV�$50�8$9�H[SHULPHQW�SURSRVHV�WR�RYHUFRPH�VRPH�RI�WKHVH�SUREOHPV�E\
PDLQWDLQLQJ�WKH�8$9�RYHU�D�VXUIDFH�ZLWK�NQRZQ�SURSHUWLHV��L�H���WKH�RFHDQ�
DQG�DOVR�NHHSLQJ�LW�LQ�FORVH�ODWHUDO�FRRUGLQDWLRQ�ZLWK�WKH�RWKHU�DLUFUDIW
SODWIRUP��WKH�'+&����7KH�FORXG�SURILOLQJ�VHQVRU�RQERDUG�WKH�'+&����L�H��WKH
00&5�LV�LPSRUWDQW�IRU�FKDUDFWHUL]LQJ�WKH�FORXG�DQG�LWV�VWUXFWXUH��7KH
VHQVRUV�RQ�WKH�8$9��L�H��WKH�&'/��663��DQG�03,5�DV�ZHOO�DV�WKH�66)5�DQG�663�RQ
WKH�'+&���ZLOO�SURYLGH�WKH�EHVW�SRVVLEOH�HVWLPDWH�RI�WKH�FORXG�RU�DHURVRO
RSWLFDO�SURSHUWLHV��7KHVH�LQ�WXUQ�FDQ�EH�FRPSDUHG�WR�VLPLODU�SURSHUWLHV
GHULYHG�IURP�VDWHOOLWH�UDGLDQFHV�

7KLV�H[SHULPHQW�DGGUHVVHG�WKH�SDUWLFXODUO\�ERWKHUVRPH�SUREOHP�RI�WKH
LQWHUSUHWDWLRQ�RI�WKH�DOWLWXGH�GHSHQGHQFH�RI�UDGLDWLYH�PHDVXUHPHQWV�RYHU
FORXGV���'DWD�JDWKHUHG�VLPXOWDQHRXV�DW�WZR�OHYHOV�DERYH�D�FORXG�GHFN
FRXOG�EH�XVHG�WR�HVWLPDWH�WKH�VSHFWUDO�VPRRWKLQJ�VFDOH�RI�WKH�FORXG���7KLV
UHVXOW�ZLOO�SURYLGH�DQ�HPSLULFDO�PHDVXUH�RI�WKH�DPRXQW�RI�VSDWLDO
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VPRRWKLQJ�UHTXLUHG�WR�LQIHU�EURDGEDQG�DEVRUSWLRQ�IURP�FROORFDWHG�IOLJKWV
DERYH�DQG�EHORZ�D�FORXG�

$GYRFDWH
,QGLYLGXDOV�H[SHFWLQJ�WR�DQDO\]H�WKH�GDWD�LQFOXGH�)UDQFLVFR�9DOHUR�
&DWKHULQH�*DXWLHU��5REHUW�(OOLQJVRQ��DQG�%RE�&DKDODQ�

0HDVXUHPHQW�6WUDWHJ\
7KH�H[SHULPHQWDO�VWUDWHJ\��DV�VWDWHG�DERYH��LV�WR�RSWLPL]H�FRRUGLQDWLRQ
EHWZHHQ�WKH�$OWXV�8$9�DQG�WKH�'+&����7KH�SULQFLSDO�$OWXV�SD\ORDG�ZLOO
LQFOXGH�VSHFWUDO��663��03,5��DQG�EURDGEDQG�UDGLRPHWHUV��5$06��DQG�WKH
&'/���7KH�SULQFLSDO�'+&���SD\ORDG�ZLOO�LQFOXGH�VSHFWUDO��663��66)5��DQG
EURDGEDQG�UDGLRPHWHUV��5$06��DQG�WKH�00&5��7KH�GHVLUH�LV�WR�PDNH
FRQWLQXRXV�PHDVXUHPHQWV�XVLQJ�WKH�$OWXV�DQG�'+&���DV�D�GXDO�
FRRUGLQDWHG�PHDVXULQJ�SODWIRUP��7KH�VWUDWHJ\�LV�WR���L��PHDVXUH�WKH
EURDGEDQG�IOX[HV�DQG�VSHFWUDO�UDGLDQFHV�DW�WZR�DOWLWXGHV���DQG��LL��REWDLQ
FORXG�VWUXFWXUH�LQIRUPDWLRQ�IURP�UHPRWH�VHQVRUV�VXFK�DV�WKH�00&5��03,5�
DQG�&'/�

7KH�GHVLUHG�IOLJKW�SDWK�LV�D�YHU\�ORQJ�OHJV�DERYH�RU�EHORZ�D�FORXG�GHFN
DQG�RULHQWHG�RQ�WKH�VRODU�SODQH�LI�SRVVLEOH���7KH�DLUFUDIW�DUH�WR�IO\�VWUDLJKW
DQG�OHYHO�RQ�HDFK�OHJ���7KH�$OWXV�DQG�'+&���DUH�WR�PDLQWDLQ�VWDWLRQV
DERYH�DQG�EHORZ�HDFK�RWKHU�ZLWK���NP�WROHUDQFH��$W�VRPH�WLPH�GXULQJ�D
IOLJKW�ZLWK�ERWK�DLUFUDIW��WKH\�VKRXOG�SHUIRUP�DQ�LQWHUFRPSDULVRQ
PDQHXYHU��L�H���RQH�FRPSOHWH�FLUFXLW�LQ�UHDVRQDEO\�FORVH�IRUPDWLRQ�DW�D
FRQYHQLHQW�FR�DOWLWXGH�

9DULDQW�$�³�$LUFUDIW�$WRS�&ORXGV

7KLV�YDULDQW�IRFXVHV�RQ�WKH�VPRRWKLQJ�RI�WKH�UDGLDWLRQ�ILHOG�RYHU�FORXGV�
'HVLUHG�PHWHRURORJLFDO�FRQGLWLRQV�DUH�VLQJOH�OD\HU��SRVVLEO\�VFDWWHUHG�WR
EURNHQ���QRQ�FRQYHFWLYH��VLQJOH�SKDVH��H[WHQVLYH�FORXG��7KH�'+&���LV�WR�IO\
QHDU�WKH�FORXG�WRSV�DQG�WKH�$OWXV�DW�LWV�PD[LPXP�DOWLWXGH��$OWHUQDWLYHO\�
WKH�$OWXV�FRXOG�IO\�DW�WZR�RU�WKUHH�HTXDOO\�VSDFHG�DOWLWXGHV�RYHU�WKH�'+&���
0HDVXUHPHQWV�VKRXOG�EH�PDGH�DW�ORZ�6=$�WR�PLQLPL]H�YDULDWLRQ�LQ�VRODU
DQJOHV�GXULQJ�FROOHFWLRQ��7KH�'+&���00&5�FDQQRW�EH�XVHG�LQ�WKLV�YDULDQW
VLQFH�LW�LV�]HQLWK�SRLQWLQJ�DQG�WKH�DLUFUDIW�ZLOO�OLNHO\�EH�DERYH�WKH�����·
06/�PD[LPXP�DOWLWXGH�OLPLWDWLRQ�
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9DULDQW�%�³�$LUFUDIW�2YHU�DQG�8QGHU�&ORXGV

7KLV�YDULDQW�IRFXVHV�RQ�KRUL]RQWDO�YDULDWLRQV�LQ�FORXG�SURSHUWLHV�DQG
UDGLDWLRQ�IOX[HV��'HVLUHG�PHWHRURORJLFDO�FRQGLWLRQV�DUH�VLQJOH�OD\HU
�SRVVLEO\�VFDWWHUHG�WR�EURNHQ���QRQ�FRQYHFWLYH��VLQJOH�SKDVH��H[WHQVLYH
FORXG�GHFNV��7KH�'+&���LV�WR�IO\���WR���NP�EHORZ�WKH�FORXG�EDVH�DQG�WKH
$OWXV�D�VLPLODU�GLVWDQFH�DERYH�WKH�FORXG�WRSV��0HDVXUHPHQWV�VKRXOG�EH
PDGH�DW�ORZ�6=$�WR�PLQLPL]H�YDULDWLRQ�LQ�VRODU�DQJOHV�GXULQJ�FROOHFWLRQ�
7KH�'+&���00&5�ZLOO�EH�XVHG�LQ�WKLV�YDULDQW�LI�WKH�DLUFUDIW�LV�EHORZ�WKH
����·�06/�PD[LPXP�DOWLWXGH�OLPLWDWLRQ�

5HTXLUHG�DQG�6XSSRUWLQJ�0HDVXUHPHQWV

8$9

7KH�8$9�ZLOO�PHDVXUH�XSZHOOLQJ�DQG�GRZQZHOOLQJ�VRODU�IOX[HV�LQ�WKH
XSSHU�WURSRVSKHUH�ZLWK�D�5$06��DQG�XSZHOOLQJ�VSHFWUDOO\�UHVROYHG
EURDGEDQG�IOX[HV�DQG�UDGLDQFHV�GLUHFWO\�EHORZ�WKH�8$9�ZLWK�D�QDGLU�663
7KH�03,5�ZLOO�FROOHFW�FORXG�LPDJH�GDWD�LQ�EDQGV�FHQWHUHG�RQ������������
������������DQG�������P��7KH�03,5·V�FURVV�WUDFN�)29�ZLOO�EH�±�����$
VXSSRUWLQJ�LQVWUXPHQW�LV�WKH�&'/�WR�GHWHUPLQH�GLVWDQFH�WR�DQG�YDULDELOLW\
RI�WKH�FORXG�WRS�DOWLWXGH�

,QVWUXPHQWHG�&KDVH

7KH�GKF���ZLOO�PHDVXUH�XSZHOOLQJ�DQG�GRZQZHOOLQJ�VRODU�IOX[HV�IRU�ZLWK�D
UDPV��DQG�GRZQZHOOLQJ�VSHFWUDOO\�UHVROYHG�EURDGEDQG�IOX[HV�DQG
UDGLDQFHV�GLUHFWO\�DERYH�WKH�GKF���ZLWK�D�]HQLWK�663���7KH�00&5�ZLOO
PHDVXUH�FORXG�VWUXFWXUH�DERYH�IOLJKW�DOWLWXGH�DV�D�VXSSRUWLQJ
PHDVXUHPHQW�IRU�YDULDQW�%�LI�WKH�DVVLJQHG�DOWLWXGH�LV�OHVV�WKDQ�����·�06/�

6DWHOOLWH

7KH�SULPDU\�LQVWUXPHQW�LV�WKH�LPDJHU�RQ�*2(6���IRU�PHDVXUHPHQW�RI
QDUURZEDQG�UDGLDQFHV�LQ�WKH�YLVLEOH�DQG�LQIUDUHG�EDQGV��6HFRQGDULO\�
QDUURZEDQG�GDWD�ZLOO�EH�XVHG�IURP�WKH�$9+55�RQ�12$$�����DQG�12$$����
ZKHQHYHU�WKHLU�YLHZV�PDWFK�WKH�DUHD�RI�RSHUDWLRQV�DQG�9,56�GDWD�IURP�WKH
7500�VDWHOOLWH�
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'DWD�$QDO\VLV�6WUDWHJ\

9DULDQW�$�³�$LUFUDIW�$WRS�&ORXGV

%HFDXVH�WKH�ORZHU�DLUFUDIW�FDQQRW�LQVWDQWO\��RU�IXOO\�VDPSOH��WKH�ILHOG
REVHUYHG�E\�WKH�KLJKHU�DLUFUDIW��WKH�GDWD�DQDO\VLV�ZLOO�WHQG�WR�HPSKDVL]H
D�VWDWLVWLFDO�DSSURDFK���2QH�LPSRUWDQW�VWDWLVWLFDO�TXDQWLW\�LV�WKH�VSDWLDO
SRZHU�VSHFWUXP��636��GHWHUPLQHG�IURP�WKH�)RXULHU�WUDQVIRUP�RI�WKH
REVHUYHG�IOX[HV�DV�D�IXQFWLRQ�RI�GLVWDQFH��IOLJKW�WLPH����7KLV�TXDQWLW\�LV�D
SRZHUIXO�WRRO�IRU�UHYHDOLQJ�WKH�SUHVHQFH��RU�DEVHQFH��RI�FKDUDFWHULVWLF
VFDOH�OHQJWKV�LQ�WKH�REVHUYHG�ILHOG���,Q�DGGLWLRQ��E\�FRPSDULQJ�WKH�SRZHU
VSHFWUXP�IURP�YDULRXV�VXE�VDPSOHV�RI�WKH�GDWD�RQH�VKRXOG�EH�DEOH�WR�JHW
D�PHDVXUH�RI�WKH�DGHTXDF\�RI�WKH�VDPSOLQJ����7KH�636�DOVR�LQGLFDWHV�KRZ
WKH�YDULDQFH�FKDQJHV�ZLWK�UHVROXWLRQ�

7KH�IOLJKWV�FORVHVW�WR�WKH�FORXGV�ZLOO�KDYH�WKH�KLJKHVW�VSDWLDO�UHVROXWLRQ�
DQG�VR�ZLOO�\LHOG�636V�H[WHQGLQJ�WR�WKH�KLJKHVW�VSDWLDO�IUHTXHQF\�DQG�WKXV
JLYH�WKH�PRVW�GHWDLOHG�LQIRUPDWLRQ�RQ�FKDUDFWHULVWLF�VFDOH�OHQJWK���7KHVH
ORZ�DOWLWXGH�636V�ZLOO�EH�FRPSDUHG�DJDLQVW�WKH�KLJK�DOWLWXGH�636V�WR�YHULI\
FXUUHQW�XQGHUVWDQGLQJ�RI�WKH�HIIHFWV�RI�DUHDO�DYHUDJLQJ�RQ�WKH�REVHUYHG
IOX[HV���7KHVH�FRPSDULVRQV�ZLOO�EH�GRQH�LQ�WZR�ZD\V���7KH�ILUVW�ZLOO�VLPSO\
FRQYROYH�WKH�ORZ�DOWLWXGH�636�ZLWK�WKH�ILHOG�RI�YLHZ�UHVSRQVH�IXQFWLRQ�RI
WKH�KLJK�DOWLWXGH�UDGLRPHWHUV�DQG�FRPSDUH�WKLV�WR�WKH�KLJK�DOWLWXGH�636�
7KH�VHFRQG�DSSURDFK�ZLOO�FRQVWUXFW�PRGHOV�RI�IUDFWDO�FORXG�ILHOGV�ZLWK
SURSHUWLHV�VLPLODU�WR�WKH�ORZ�DOWLWXGH�636�DQG�XVH�0RQWH�&DUOR�FDOFXODWLRQV
WR�SUHGLFW�WKH�REVHUYHG�IOX[HV�DW�KLJK�DOWLWXGHV�

6XFK�DQDO\VHV�FDQ�EH�DSSOLHG�QRW�RQO\�WR�WKH�EURDGEDQG�IOX[HV�IURP�WKH
6%%5V��EXW�DOVR�WR�WKH�VSHFWUDOO\�UHVROYHG�IOX[HV�IURP�WKH�7''5V��³�ZLWK
SRVVLEO\�GLIIHUHQW�UHVXOWV�IRU�FRQVHUYDWLYH�DQG�QRQ�FRQVHUYDWLYH�VFDWWHULQJ
FKDQQHOV�GXH�WR�WKH�GHSHQGHQFH�RI�SKRWRQ�SDWK�OHQJWK�RQ�DEVRUSWLYLW\�

9DULDQW�%�³�$LUFUDIW�2YHU�DQG�8QGHU�&ORXGV

7KH�PDLQ�LGHD�LV�WR�GHULYH�DUHDO�PHDQ�IOX[�TXDQWLWLHV�DQG�UHODWH�WKHVH�WR
DUHDO�PHDQ�FORXG�SURSHUWLHV�DV�GHULYHG�IURP�SURILOHV�IURP�DFWLYH�SUREHV�
)RU�H[DPSOH��WKH�DORQJ�WUDFN�IOLJKW�GDWD�WRJHWKHU�ZLWK�PDWFKHG�FORXG
SURILOH�GDWD�RIIHU�D�XQLTXH�GDWD�VHW�WR�WHVW��'�UDGLDWLYH�WUDQVIHU���5HODWLRQ
RI�FORXG�VWUXFWXUH�WR�VDWHOOLWH�LPDJH�GDWD�DOVR�RIIHUV�WKH�SRVVLELOLW\�WR
UHODWH�WKLV�WUDQVIHU�WR�WKH�EURDGHU�VHWWLQJ�DV�VHHQ�E\�VDWHOOLWHV�



- 23 -

7KH�DQDO\VLV�VWUDWHJ\�GHOLQHDWHG�EHORZ�LV�VXLWDEOH�IRU�WKH�LGHDO�FDVH�RI�D
VLQJOH�FORXG���([WHQVLELOLW\�WR�PXOWL�FORXG�VLWXDWLRQV�ZLOO�EH�DGGUHVVHG�E\
PRGHOLQJ�

6LQFH�GDWD�FROOHFWLRQ�OHJV�EHJLQ�DQG�HQG�IDU�IURP�WKH�FHQWUDO�FORXG��WKH
UDGLDWLRQ�ILHOGV�REVHUYHG�DW�WKHVH�H[WUHPD�DUH�QRW�XQGXO\�LQIOXHQFHG�E\
WKH�FORXG���$V�WKH�DLUFUDIW�DSSURDFK�WKH�FORXG�WKH�VFDWWHUHG�UDGLDWLRQ��L�H��
FORXG�UHIOHFWDQFH�DQG�OHDNDJH��ZLOO�FDXVH�LQFUHDVHV�LQ�XSZHOOLQJ�UDGLDWLRQ
RQ�WKH�QDGLU�YLHZLQJ�UDGLRPHWHU�RQ�WKH�8$9�DQG�VLPLODU�LQFUHDVHV�LQ
GRZQZHOOLQJ�UDGLDWLRQ�RQ�WKH�]HQLWK�UDGLRPHWHU�RQ�WKH�'+&���XQWLO
VKDGRZLQJ�RU�QHDU�VKDGRZLQJ�FRQGLWLRQV�H[LVW���%\�XVLQJ�D�FRQYROXWLRQ�RI
����WKH�QDGLU�UDGLRPHWHU�RQ�WKH�'+&���IRU�DFFRXQWLQJ�IRU�VXUIDFH
UHIOHFWDQFH�DQG�ORZHU�DWPRVSKHULF�DEVRUSWLRQ�DQG�VFDWWHULQJ������WKH
]HQLWK�UDGLRPHWHU�RQ�WKH�8$9�IRU�GHWHUPLQLQJ�WKH�DWPRVSKHULF�DEVRUSWLRQ
DQG�VFDWWHULQJ�DERYH�WKH�FORXG��DQG�����D�FOHDU�VN\�UDGLDWLYH�WUDQVIHU
PRGHO�WXQHG�WR�WKHVH�PHDVXUHPHQWV�WR�DFFRXQW�IRU�WKH�DEVRUSWLRQ�DQG
VFDWWHULQJ�RI�UDGLDWLRQ�EHWZHHQ�WKH�DLUFUDIW��LW�VKRXOG�EH�SRVVLEOH�WR�GHULYH
WKH�LQIOXHQFH�RI�FORXGV�RQ�WKH�YHUWLFDO�KHDWLQJ�SURILOH�DV�D�IXQFWLRQ�RI�WKH
KRUL]RQWDO�GLVWDQFH�IURP�WKH�FORXG�

7KHVH�PHDVXUHPHQWV�SURYLGH�D�GLUHFW�PHDVXUH�RI�WKH�HIIHFWV�RI�FORXGV�RQ
WKH�KHDWLQJ�SURILOH�IRU�FORXG\�DWPRVSKHULF�FROXPQV��ZKLFK�ZLOO�EH�XVDEOH
LQ�FOLPDWH�PRGHOLQJ�VWXGLHV���7KHVH�PHDVXUHPHQWV�ZLOO�DOVR�SURYLGH�D
PHDQV�IRU�XQGHUVWDQGLQJ�WKH�GLUHFWLRQDO�GHSHQGHQFH�RI�WKH�UDGLDWLRQ
VWUHDP�IURP�FORXGV���&ORXGV�DUH�QRW�LVRWURSLF�VFDWWHUHUV�DQG�WKXV�LW�LV
GLIILFXOW�WR�PHDVXUH�RU�PRGHO�WKH�GLUHFWLRQDO�FRPSRQHQW�RI�VFDWWHUHG
UDGLDWLRQ���+RZHYHU��LW�LV�FOHDUO\�D�PXFK�PRUH�VLPSOH�SUREOHP�WR�PRGHO
WKH�UDGLDWLRQ�ILHOG�IRU�DQ�LVRWURSLF�VFDWWHULQJ�FORXG��DQG�WKXV�LW�VKRXOG�EH
SRVVLEOH�WR�FRPSXWH�ZKDW�WKH�DLUFUDIW�PHDVXUHPHQWV�VKRXOG�EH�LI�WKH
FORXG�ZHUH�LVRWURSLF���%\�FRPSDULQJ�WKH�VORSHV�RI�WKH�VLPXODWHG
PHDVXUHPHQWV�IRU�WKH�LVRODWHG�FORXG�DQG�WKH�DFWXDO�GDWD�IURP�WKH�DLUFUDIW
IOLJKWV�LW�PD\�EH�SRVVLEOH�WR�LQIHU�WKH�GLUHFWLRQDO�FRPSRQHQW�RI�WKH
UDGLDWLRQ�VFDWWHUHG�E\�WKH�FORXG���&OHDUO\��UDGLDQFH�GDWD�SURYLGHG�E\�WKH
03,5�IRU�D�IHZ�YLHZLQJ�DQJOHV�ZLOO�EH�RI�KHOS�LQ�WKLV�

6LPXODWLRQV�XVLQJ�D��G�0RQWH�&DUOR�UDGLDWLYH�WUDQVIHU�PRGHO�DUH�SRVVLEOH
DQG�FRXOG�EH�XVHG�WR�GHWHUPLQH�WKH�PDJQLWXGH�RI�UDGLDWLRQ�ILHOG
GLVWXUEDQFHV�H[SHFWHG�IRU�WKH�SURSRVHG�IOLJKW�OHJV�IRU�WKLV�H[SHULPHQW�DV�D
IXQFWLRQ�RI�D�IHZ�FORXG�W\SHV�DQG�D�IHZ�VRODU�]HQLWK�DQJOHV�
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5HODWLRQ�WR�2WKHU�([SHULPHQWV
9DULDQWV�$�DQG�%�DUH�GHULYDWLYHV�RI�YDULDQWV�%�DQG�&�RI�H[SHULPHQW
JURXS���RI�UHIHUHQFH���

3DUW�%�²�([SHULPHQW�'HWDLOV

)OLJKW�6WUDWHJ\
$�YHU\�ORQJ�OLQHDU�IOLJKW�SDWK�ZLOO�EH�IORZQ��LGHDOO\�LQWR�WKH�GLUHFWLRQ�RI
WKH�ZLQG�DW�WKH�DOWLWXGH�RI�WKH�FORXG�GHFN�DQG�VLPXOWDQHRXVO\�LQ�WKH�VRODU
SODQH��,I�WKHVH�ODWWHU�WZR�UHTXLUHPHQWV�DUH�FRPSHWLQJ��WKDQ�ZLQG�KDV
SUHFHGHQFH�RYHU�VRODU��3PWU�UDQJH�VSDFH�DYDLODEOH�DQG�WKH�VL]H�RI�WKH
FORXG�GHFN�ZLOO�OLPLW�WKH�OHQJWK�RI�WKH�OHJ�

9DULDQW�$�³�$LUFUDIW�$WRS�&ORXGV

7KLV�YDULDQW�IRFXVHV�RQ�WKH�VPRRWKLQJ�RI�WKH�UDGLDWLRQ�ILHOG�RYHU�FORXGV�
%RWK�WKH�$OWXV�DQG�WKH�'+&���DUH�UHTXLUHG�WR�IO\�RYHU�VLQJOH�OD\HU��SRVVLEO\
VFDWWHUHG�WR�EURNHQ���QRQ�FRQYHFWLYH��VLQJOH�SKDVH��H[WHQVLYH�FORXG�GHFNV�
7KHLU�IOLJKW�SDWKV�DUH�WR�EH�V\QFKURQL]HG�ZLWK�WKH�IDVWHU�DLUFUDIW
SHUIRUPLQJ�D������UHSRVLWLRQLQJ�PDQHXYHU�EDFN�RQWR�WKH�IOLJKW�WUDFN
ZKHQHYHU�LW�LV�PRUH�WKDQ���NP�DKHDG�RI�WKH�VORZHU��7KH�'+&���LV�WR�IO\
QHDU�WKH�FORXG�WRSV�DQG�WKH�$OWXV�DW�LWV�PD[LPXP�DOWLWXGH��6LQFH�WKH�'+&��
RSHUDWLRQ�FHLOLQJ�LV����NIW��~��NP���FORXG�WRSV�FDQ�EH�QR�KLJKHU�WKDQ
~����NP��$OWHUQDWLYHO\�WKH�$OWXV�FRXOG�IO\�DW�WZR�RU�WKUHH�HTXDOO\�VSDFHG
DOWLWXGHV�RYHU�WKH�'+&����0HDVXUHPHQWV�VKRXOG�EH�PDGH�QHDU�VRODU�QRRQ�

9DULDQW��%³�$LUFUDIW�2YHU�DQG�8QGHU�&ORXGV

([FHSW�IRU�DOWLWXGH�ERWK�DLUFUDIW�DUH�WR�IO\�DV�LQ�YDULDQW�$��'HVLUHG
PHWHRURORJLFDO�FRQGLWLRQV�DUH�VLQJOH�OD\HU��SRVVLEO\�VFDWWHUHG�WR�EURNHQ��
QRQ�FRQYHFWLYH��VLQJOH�SKDVH��H[WHQVLYH�FORXG�GHFNV��7KH�'+&���LV�WR�IO\��
WR����NP�EHORZ�WKH�FORXG�EDVH�DQG�WKH�$OWXV�D�VLPLODU�GLVWDQFH�DERYH�WKH
FORXG�WRSV���*LYHQ�DLUFUDIW�SHUIRUPDQFH�OLPLWDWLRQV��XVHIXO�FORXG�GHFNV�FDQ
KDYH�EDVHV�FDQ�EH�QR�KLJKHU�WKDQ���NP��'+&���VHUYLFH�FHLOLQJ�LV�~��NP�
DQG�QR�ORZHU�WKDW���NP�WR�DOORZ�SHQHWUDWLRQ�VSDFH�EHQHDWK��,GHDOO\�
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EDVHV�VKRXOG�EH�EHORZ�����NP�VR�WKDW�WKH�00&5�PD\�EH�XWLOL]HG�
0HDVXUHPHQWV�VKRXOG�EH�PDGH�QHDU�VRODU�QRRQ�

&RQVWUDLQWV
$OO�DLUFUDIW�PDQHXYHUV�DUH�WR�EH�ZLWKLQ�3075�ZDUQLQJ�RU�UHVWULFWHG
DLUVSDFH�

6SHFLDO�1HHGV
7KH�03,5�ZLOO�EH�LQ�D�VWUDLJKW�QDGLU�PRXQW�RQ�WKH�$OWXV�

,QVWUXPHQW�DQG�'DWD�/LVW

8$9

,QVWUXPHQW����03,5��ERWK�YDULDQWV��³�ILYH�FKDQQHOV�������������P�������
������P�������������P�������������P��DQG������������P��HDFK�\LHOGLQJ
GDWD�IURP�D�����HOHPHQW�OLQHDU�DUUD\������HOHPHQW�IRU�EDQG����WKDW�LV
RULHQWHG�WR�SURYLGH�D�FXUYHG��DFURVV�WUDFN�UDGLRPHWULF�OLQH�LPDJH��WKH�OLQH
LPDJHV�DUH�VSDWLDOO\�FR�UHJLVWHUHG�DQG�WHPSRUDOO\�VDPSOHG�HDFK����
VHFRQG�������IRU�EDQG�����WKH�LQVWDQWDQHRXV�)29�IRU�HDFK�SL[HO�LV���PUDG���
PUDG�IRU�EDQG���

,QVWUXPHQW����QDGLU�663���ERWK�YDULDQWV��³�UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ
:P��VU��QP��������WR������P��UHIOHFWHG�VSHFWUDO�IOX[�LQ�:P��QP��������WR����
�P����FKDQQHOV�OLQHDUO\�SRODUL]HG���__��⊥��UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ
:P��VU��QP��������WR������P��UHIOHFWHG�EURDGEDQG�UDGLDQFH�LQ�:P��VU�������
WR������P��UHIOHFWHG�EURDGEDQG�IOX[�LQ�:P��������WR������P

,QVWUXPHQW����]HQLWK�7''5��ERWK�YDULDQWV��³�GRZQZHOOLQJ�KHPLVSKHULFDO
IOX[�GDWD��VHYHQ�FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV
DUH����������������������������������DQG�������P��VKDGRZ�ULQJV�PRYH�DFURVV
WKH�)29�SHULRGLFDOO\�EORFNLQJ�GLUHFW�VRODU�UDGLDWLRQ�WKXV�HQDEOLQJ
GHWHUPLQDWLRQ�RI�WKH�GLIIXVH���GLUHFW�UDWLR

,QVWUXPHQW����QDGLU�7''5��ERWK�YDULDQWV��³�XSZHOOLQJ�KHPLVSKHULFDO�IOX[
GDWD��VHYHQ�FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH
���������������������������������DQG�������P
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,QVWUXPHQW����]HQLWK�)6%%5��ERWK�YDULDQWV��³�EURDGEDQG�UDGLRPHWHU�ZLWK
KHPLVSKHULFDO�)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�)6%%5��ERWK�YDULDQWV��³�EURDGEDQG�UDGLRPHWHU�ZLWK
KHPLVSKHULFDO�)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����]HQLWK�6%%5��ERWK�YDULDQWV��³�EURDGEDQG�UDGLRPHWHU�ZLWK
KHPLVSKHULFDO�)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�6%%5��ERWK�YDULDQWV��³�EURDGEDQG�UDGLRPHWHU�ZLWK
KHPLVSKHULFDO�)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����&'/��ERWK�YDULDQWV��³�����UDQJH�ELQV�ZLWK�LQWHQVLW\�RI
UHIOHFWHG�ODVHU�OLJKW�SOXV�RQH�EDFNJURXQG�ELQ��UDQJH�ELQV�SURYLGH
LQIRUPDWLRQ�RQ�WKH�ORFDWLRQ�DQG�GHQVLW\�RI�DHURVROV�DQG�FORXGV�
EDFNJURXQG�ELQ�IRU�GDWD�FRUUHFWLRQ

'+&��

,QVWUXPHQW����00&5��YDULDQW�%��³����*+]�FORXG�UDGDU�VHQVLWLYH�WR�FORXG
ZDWHU�GURSOHWV�DQG�LFH�SDUWLFOHV

,QVWUXPHQW����663���ERWK�YDULDQWV��³�UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ
:P��VU��QP��������WR������P��UHIOHFWHG�VSHFWUDO�IOX[�LQ�:P��QP��������WR����
�P����FKDQQHOV�OLQHDUO\�SRODUL]HG���__��⊥���UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ
:P��VU��QP��������WR������P

,QVWUXPHQW����]HQLWK�7''5��ERWK�YDULDQWV��³�GRZQZHOOLQJ�KHPLVSKHULFDO
IOX[�GDWD��VHYHQ�FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV
DUH����������������������������������DQG�������P��VKDGRZ�ULQJV�PRYH�DFURVV
WKH�)29�SHULRGLFDOO\�EORFNLQJ�GLUHFW�VRODU�UDGLDWLRQ�WKXV�HQDEOLQJ
GHWHUPLQDWLRQ�RI�WKH�GLIIXVH���GLUHFW�UDWLR

,QVWUXPHQW����QDGLU�7''5��ERWK�YDULDQWV��³�XSZHOOLQJ�KHPLVSKHULFDO�IOX[
GDWD��VHYHQ�FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH
���������������������������������DQG�������P

,QVWUXPHQW����]HQLWK�)6%%5��ERWK�YDULDQWV��³�EURDGEDQG�UDGLRPHWHU�ZLWK
KHPLVSKHULFDO�)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�)6%%5��ERWK�YDULDQWV��³�EURDGEDQG�UDGLRPHWHU�ZLWK
KHPLVSKHULFDO�)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P
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,QVWUXPHQW����]HQLWK�6%%5��ERWK�YDULDQWV��³�EURDGEDQG�UDGLRPHWHU�ZLWK
KHPLVSKHULFDO�)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�6%%5��ERWK�YDULDQWV��³�EURDGEDQG�UDGLRPHWHU�ZLWK
KHPLVSKHULFDO�)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����66)5�³�]HQLWK�DQG�QDGLU�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP���
����WR������P��XSZHOOLQJ�DQG�GRZQZHOOLQJ�VSHFWUDO�LUUDGLDQFH�LQ
:P��QP��������WR������P�������QP�UHVROXWLRQ�����VHFRQG�GDWD�DYHUDJLQJ

6DWHOOLWH�³�*2(6���RU�*2(6���

,QVWUXPHQW����LPDJHU�³�PXOWL�FKDQQHO�LQVWUXPHQW�GHVLJQHG�WR�VHQVH
UDGLDQW�DQG�VRODU�UHIOHFWHG�HQHUJ\�IURP�VDPSOHG�DUHDV�RI�WKH�(DUWK�
SURGXFHV�IXOO�(DUWK�GLVF�LPDJHV

6DWHOOLWH�³�12$$�����12$$�����RU�12$$���

,QVWUXPHQW����$9+55�³�FURVV�WUDFN�VFDQQLQJ�V\VWHP�ZLWK�ILYH�VSHFWUDO
FKDQQHOV��WKH�VSHFWUDO�EDQG�ZLGWKV�DUH����������������������������������
�����������DQG������������P��,)29�RI�HDFK�FKDQQHO�LV�DSSUR[LPDWHO\����
PUDG�OHDGLQJ�WR�D�UHVROXWLRQ�DW�WKH�VDWHOOLWH�VXE�SRLQW�RI�����NP�IRU�D
QRPLQDO�DOWLWXGH�RI�����NP��,5�FKDQQHOV�DUH�FDOLEUDWHG�LQ�IOLJKW��QR�LQ�
IOLJKW�YLVLEOH�FKDQQHO�FDOLEUDWLRQ�LV�SHUIRUPHG

6DWHOOLWH�³�7500

,QVWUXPHQW����9,56�³��GHVFULSWLRQ�WR�EH�VXSSOLHG�
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([SHULPHQW�*URXS���³�6XSSRUW�IRU�7500
5HWULHYDO�'HILQLWLRQ

3DUW�$�²�6FLHQFH�,VVXHV

6FLHQFH�2EMHFWLYH
7KH�REMHFWLYH�RI�WKLV�H[SHULPHQW�LV�WR�SURYLGH�PHDVXUHPHQWV�WKDW�FDQ�EH
XVHG�WR�DVVLVW�LQ�WKH�GHYHORSPHQW�DQG�VXSSRUW�RI�QHZ�UHPRWH�VHQVLQJ
WHFKQLTXHV�DSSOLFDEOH�WR�FLUUXV�IURP�VDWHOOLWH�VHQVRUV�VXFK�DV�IURP�WKH
*2(6�LPDJHU��WKH�7500�9,56�DQG�&(5(6��DQG�SHUKDSV�IURP�02',6�RQ
WKH��(26�$0�SODWIRUP��,Q�DGGLWLRQ��WKLV�H[SHULPHQW�VKRXOG�SURYLGH
DQJXODU�UDGLDQFH�LQIRUPDWLRQ�WR�DVVLVW�LQ�WKH�GHYHORSPHQW�EL�GLUHFWLRQDO
UHIOHFWLRQ�IXQFWLRQV�IRU�XVH�LQ�&(5(6�(DUWK�5DGLDWLRQ�%XGJHW�IOX[
UHWULHYDOV�

7KLV�H[SHULPHQW�LV�HVSHFLDOO\�WLPHO\�VLQFH�WKH�&(5(6�LQVWUXPHQWV�ZLOO�EH
RSHUDWLQJ�RQ�WKH�7500�VDWHOOLWH�GXULQJ�WKH�SHULRG�RI�WKH�8$9�ILHOG
FDPSDLJQ���&(5(6�GHULYHV�EURDGEDQG�VKRUWZDYH�DQG�ORQJZDYH�IOX[HV�IURP
UDGLDQFH�PHDVXUHPHQWV�XVLQJ�PRGHOV�WKDW�GHSHQG�RQ�FORXG�SURSHUWLHV�LQ
WKH�ILHOG�RI�YLHZ���7KHVH�FORXG�SURSHUWLHV��DPRXQW��KHLJKW��RSWLFDO�GHSWK�
SKDVH��HIIHFWLYH�SDUWLFOH�VL]H��DQG�ZDWHU�SDWK��DUH�GHULYHG�IURP�WKH�9,56�RQ
7500�DQG�IURP�D�PLFURZDYH�UDGLRPHWHU�RQ�7500�

$GYRFDWH
*UDHPH�6WHSKHQV�LV�WKH�DGYRFDWH�IRU�WKLV�H[SHULPHQW�

0HDVXUHPHQW�6WUDWHJ\
$OO�PHDVXUHPHQWV�ZLOO�EH�WDNHQ�E\�WKH�$OWXV�DW�DQ�DOWLWXGH�DERYH������NP
IRU�VHJPHQWV�WKDW�FRYHU�KDOI�RI�WKH�GLXUQDO�F\FOH��VXQULVH�WR�QRRQ�RU�QRRQ
WR�VXQVHW��IRU�VHYHUDO�GD\V�WKDW�LQFOXGH�D�YDULHW\�RI�FORXG�FRQGLWLRQV��7KH
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DUHD�IRU�PHDVXUHPHQW�PXVW�EH�DW�OHDVW������NP�IURP�DQ\�IHDWXUH��VXFK�DV
ODQG��WKDW�ZRXOG�SHUWXUE�WKH�XQLIRUPLW\�RI�WKH�VFHQH�YLHZHG�E\�WKH�RQ�
ERDUG�KHPLVSKHULF�UDGLRPHWHUV�

9DULDQW�$�³�%'5)�YV��7LPH�RI�'D\

7KH�%'5)�RI�D�FORXG�ILHOG�RU�FOHDU�VN\�ZRXOG�LGHDOO\�EH�REWDLQHG�E\
DYHUDJLQJ�WKH�VSHFWUDOO\�DQG�DQJXODUO\�UHVROYHG�UDGLDWLRQ�HPDQDWLQJ
XSZDUG�IURP�PDQ\�SRLQWV�RQ�LWV�RU�WKH�VXUIDFH���2I�FRXUVH��VXFK�D
PHDVXUHPHQW�LV�LPSUDFWLFDO���7KH�UHYHUVH�PHDVXUHPHQW�LV�PRUH�WUDFWDEOH�
WKDW�LV��PHDVXULQJ�WKH�VSHFWUDOO\�DQG�DQJXODUO\�UHVROYHG�UDGLDWLRQ
FRQYHUJLQJ�XSZDUG�WR�D�SRLQW�ZHOO�DERYH�WKH�FORXG�ILHOG�RU�HDUWK·V
VXUIDFH���6LQFH�IRU�FORXGV�WKLV�PHDVXUHPHQW�LQYROYHV�UDGLDWLRQ�IURP�PDQ\
GLIIHUHQW�HOHPHQWV�RQ�WKH�LWV�VXUIDFH��LW�RQO\�PDNHV�VHQVH�IRU�ILHOGV�WKDW
PHHW�VRPH�XQLIRUPLW\�FULWHULD���6XFK�FULWHULD�FDQ�EH�H[SUHVVHG�LQ�WHUPV�RI
KRZ�VPRRWKO\�WKH�GHULYHG�%'5)�YDULHV�DQG�WKH�HTXDOLW\�RI�HTXLYDOHQW
DQJOHV�RQ�HLWKHU�VLGH�RI�WKH�VRODU�YHFWRU�

7KH�03,5�ZLOO�EH�XVHG�WR�JDWKHU�UDZ�GDWD�IRU�ILYH�VSHFWUDO�EDQGV�UHVROYHG
LQWR�DSSUR[LPDWHO\�����SRODU�DQJOH�ELQV�EHWZHHQ����DQG�����IURP�QDGLU
DQG�����D]LPXWK�DQJOH�ELQV�IURP����WR��������7KLV�ZLOO�EH�DFFRPSOLVKHG
E\�WXUQLQJ�D������FORFNZLVH�WXUQ�ZLWK�D�UDGLXV�RI�����NP�DW�����EDQN�ZLWK
WKH�03,5�FDQWHG�����WR�WKH�SRUW���7KH�PHDVXUHPHQW�ZLOO�WDNH�D�OLWWOH�RYHU
����VHFRQGV���$LUFUDIW�PRWLRQ�SOXV�ZLQG�GLIIHUHQWLDO�EHWZHHQ�WKH�FORXG
WRSV�RU�VXUIDFH�DQG�WKH�DLUFUDIW·V�DOWLWXGH�FDXVH�WKH�PHDVXUHPHQW�WR�EH
PDGH�RYHU�DQ�DUHD�RI�D�IHZ�NLORPHWHUV�UDWKHU�WKDQ�WKH�GHVLUHG�SRLQW�

$OO�PHDVXUHPHQWV�ZLOO�EH�WDNHQ�LQ�FOHDU�VNLHV�DW�DQ�DOWLWXGH�RI������NP�RU
JUHDWHU�IRU�KDOI�RI�WKH�GLXUQDO�F\FOH��VXQULVH�WR�QRRQ�RU�QRRQ�WR�VXQVHW��IRU
VHYHUDO�GD\V�

9DULDQW�%�³�&(5(6�)OX[�5HWULHYDO�6XSSRUW

'HVFULSWLRQ�WR�EH�VXSSOLHG�EXW�DVVXPHG�WR�EH�VLPLODU�WR�WKH�XSSHU�DLUFUDIW
SRUWLRQ�RI�([SHULPHQW���



- 33 -

5HTXLUHG�DQG�6XSSRUWLQJ�0HDVXUHPHQWV

8$9

7KH�FULWLFDO�LQVWUXPHQW�RQ�WKLV�SODWIRUP�IRU�YDULDQW�$�LV�WKH�03,5�WR�PDNH
VSHFWUDO�UDGLDQFH�PHDVXUHPHQWV��7KH�&'/�ZLOO�EH�XVHG�IRU�GHWHFWLQJ�DQG
SURILOLQJ�WKLQ�FORXGV�EHORZ�WKH�8$9��7KH�GHVFULSWLRQ�RI�DGGLWLRQDO
LQVWUXPHQWDWLRQ�IRU�YDULDQW�%�LV�WR�EH�VXSSOLHG�

6DWHOOLWH

7KH�VXSSRUWLQJ�LQVWUXPHQWV�DUH�WKH�&(5(6�IRU�UDGLDQFH�PHDVXUHPHQW�DQG
9,56�IRU�YLVLEOH�DQG�LQIUDUHG�LPDJHU\�DERDUG�WKH�7500�VDWHOOLWH�

'DWD�$QDO\VLV�6WUDWHJ\

9DULDQW�$�³�%'5)�YV��7LPH�RI�'D\

'DWD�IURP�WKH�03,5�ZLOO�EH�DYHUDJHG�LQWR�D�UHGXFHG�VHW�RI����D]LPXWKDO
ELQV�DQG����]HQLWK�DQJOH�ELQV�IRU�HDFK�WULDO�DIWHU�QRUPDOL]DWLRQ�WR�WKH
PHDQ�VRODU�]HQLWK�DQJOH�IRU�WKH�WULDO���+LJK�DOWLWXGH�PHDVXUHPHQWV�ZLOO
FRUUHFWHG�WR�WKH�WRS�RI�WKH�DWPRVSKHUH�XVLQJ�UDGLDWLYH�WUDQVIHU�PRGHOLQJ
DQG�DSSURSULDWH�JDVHRXV�ORDGLQJ�LQ�WKH�VWUDWRVSKHUH���5DGLDWLYH�WUDQVIHU
PRGHOLQJ�ZLOO�EH�XVHG�WR�FRUUHFW�WKH�QHDU�VXUIDFH�%'5)V�WR�WKH�WRS�RI�WKH
DWPRVSKHUH�XVLQJ�VXUIDFH�GHULYHG�DHURVRO�ORDGLQJV�

9DULDQW�%�³�&(5(6�)OX[�5HWULHYDO�6XSSRUW

'HVFULSWLRQ�WR�EH�VXSSOLHG�

5HODWLRQ�WR�2WKHU�([SHULPHQWV
9DULDQW�$�LV�FORVHO\�DVVRFLDWHG�ZLWK�([SHULPHQW����RI�WKH�$50²8$9�6FLHQFH
DQG�([SHULPHQW�3ODQ�������)OLJKW�6HULHV��5HYLVLRQ����0DUFK���������DQG
([SHULPHQW�*URXS���RI�WKH�$50²8$9�6FLHQFH�DQG�([SHULPHQW�3ODQ������
)OLJKW�6HULHV��9HUVLRQ������-XO\���������
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3DUW�%�²�([SHULPHQW�'HWDLOV

)OLJKW�6WUDWHJ\

9DULDQW�$�³�%'5)�YV��7LPH�RI�'D\

7KH�$OWXV�ZLOO�EH�IORZQ�WR�D�SRLQW�RYHU�WKH�RFHDQ�VXIILFLHQWO\�IDU�IURP�ODQG
ZKHUH�VXEVHTXHQW�PDQHXYHULQJ�ZLOO�QRW�FDUU\�LW�ZLWKLQ����NP�RI�ODQG�
DQG�WKHQ�ZLOO�DFFXPXODWH�GDWD�ZKLOH�WXUQLQJ�WKUHH�VXFFHVVLYH�����
FORFNZLVH�WXUQV�DW�����EDQN�DQJOH��6LQFH�WKLV�PDQHXYHU�ZLOO�WDNH
DSSUR[LPDWHO\����PLQXWHV��ZLQG�GULIW�LV�D�FRQVLGHUDWLRQ�

$OO�PHDVXUHPHQWV�ZLOO�EH�WDNHQ�LQ�FOHDU�DQG�FORXG\�VNLHV�DW�DQ�DOWLWXGH�RI
�����NP�IRU�KDOI�RI�WKH�GLXUQDO�F\FOH��VXQULVH�WR�QRRQ�RU�QRRQ�WR�VXQVHW�
RYHU�VHYHUDO�GD\V��SHUKDSV�LQ�FRQMXQFWLRQ�ZLWK�IOLJKWV�IRU�RWKHU
H[SHULPHQWV�

9DULDQW�%�³�&(5(6�)OX[�5HWULHYDO�6XSSRUW

'HVFULSWLRQ�WR�EH�VXSSOLHG�EXW�DVVXPHG�WR�EH�VLPLODU�WR�WKH�XSSHU�DLUFUDIW
SRUWLRQ�RI�([SHULPHQW���

&RQVWUDLQWV
$OO�DLUFUDIW�PDQHXYHUV�DUH�WR�EH�ZLWKLQ�3075�ZDUQLQJ�RU�UHVWULFWHG
DLUVSDFH�

6SHFLDO�1HHGV
7KH�03,5�ZLOO�EH�FDQWHG�����WR�WKH�SRUW�VLGH�RQ�WKH�$OWXV�
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,QVWUXPHQW�DQG�'DWD�/LVW

8$9

,QVWUXPHQW����03,5��YDULDQW�$��³�ILYH�FKDQQHOV�������������P�����������
�P�������������P��DQG������������P��DQG������������P��HDFK�\LHOGLQJ
GDWD�IURP�D�����HOHPHQW�OLQHDU�DUUD\������HOHPHQW�IRU�EDQG����WKDW�LV
RULHQWHG�WR�SURYLGH�D�FXUYHG��DFURVV�WUDFN�UDGLRPHWULF�OLQH�LPDJH��WKH�OLQH
LPDJHV�DUH�VSDWLDOO\�FR�UHJLVWHUHG�DQG�WHPSRUDOO\�VDPSOHG�HDFK����
VHFRQG�������IRU�EDQG�����WKH�LQVWDQWDQHRXV�)29�IRU�HDFK�SL[HO�LV���PUDG���
PUDG�IRU�EDQG���

,QVWUXPHQW����&'/��YDULDQW�$��³�����UDQJH�ELQV�ZLWK�LQWHQVLW\�RI�UHIOHFWHG
ODVHU�OLJKW�SOXV�RQH�EDFNJURXQG�ELQ��UDQJH�ELQV�SURYLGH�LQIRUPDWLRQ�RQ
WKH�ORFDWLRQ�DQG�GHQVLW\�RI�DHURVROV�DQG�FORXGV��EDFNJURXQG�ELQ�IRU�GDWD
FRUUHFWLRQ

2WKHU��GHVFULSWLRQ�WR�EH�VXSSOLHG�IRU�YDULDQW�%

6DWHOOLWH�³�7500

,QVWUXPHQW����9,56�³��GHVFULSWLRQ�WR�EH�VXSSOLHG�

,QVWUXPHQW����&(5(6�³��GHVFULSWLRQ�WR�EH�VXSSOLHG�

,QVWUXPHQW����0:5�³��GHVFULSWLRQ�WR�EH�VXSSOLHG�
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([SHULPHQW���³�$5(6(�5HSULVH

3DUW�$�²�6FLHQFH�,VVXHV

6FLHQFH�2EMHFWLYH
7KH�REMHFWLYH�LV�WR�GHWHUPLQH�LI�FORXG\�DWPRVSKHUHV�DEVRUE�PRUH
VKRUWZDYH�UDGLDWLRQ�WKDQ�SUHGLFWHG�E\�VWDWH�RI�WKH�DUW�FOLPDWH�PRGHOV�

7KH�$5(6(�H[SHULPHQW�ZDV�FRQGXFWHG�LQ�WKH�IDOO������$50�8$9�FDPSDLJQ�
DQG�D�UHSULVHV�RI�WKDW�H[SHULPHQW�ZHUH�SURSRVHG�LQ�WKH������DQG
����VFLHQFH�SODQV�����7KLV�H[SHULPHQW�LV�D�IROORZ�RQ�WR�WKDW�FDPSDLJQ�DQG
UHSULVH�H[SHULPHQWV��7KH�RULJLQDO�H[SHULPHQW�ZDV�GHYHORSHG�IXOO\�LQ�D
VHSDUDWH�UHSRUW���7KLV�GRFXPHQW�FRQWDLQV�RQO\�D�VXPPDU\�GHVFULSWLRQ
IURP�WKDW�VFLHQFH�SODQ�DQG�LV�DGDSWHG�WR�D�IROORZ�RQ�HIIRUW�

7ZR�REMHFWLYHV�DUH�LPEHGGHG�LQ�WKLV�K\SRWKHVLV������WKH�GLUHFW
PHDVXUHPHQW�RI�WKH�DEVRUSWLRQ�RI�VRODU�UDGLDWLRQ�E\�FOHDU�DQG�FORXG\
DWPRVSKHUHV�DQG�WKH�SODFHPHQW�RI�ERXQGV�RQ�WKHVH�PHDVXUHPHQWV�DQG
����WKH�LQYHVWLJDWLRQ�RI�WKH�SRVVLEOH�FDXVHV�RI�DEVRUSWLRQ�LQ�H[FHVV�RI
PRGHO�SUHGLFWLRQV�

(YLGHQFH�IURP�VHYHUDO�H[SHULPHQWDO�DQG�WKHRUHWLFDO�LQYHVWLJDWLRQV�RYHU
WKH�SDVW�IRXU�GHFDGHV�KDV�VKRZQ�WKDW�WKH�PDJQLWXGH�RI�VKRUWZDYH
DEVRUSWLRQ�E\�FORXGV�LV�XQFHUWDLQ��7KHUH�KDV�EHHQ�VRPH�HYLGHQFH�WKDW
DEVRUSWLRQ�LV�PRUH�WKDQ�WKDW�SUHGLFWHG�E\�PRGHOV��)��9DOHUR�DQG�VHYHUDO
RWKHU�LQYHVWLJDWRUV�KDYH�FRQFOXGHG�WKDW�WKH�DEVRUSWLRQ�E\�WKH�HQWLUH
DWPRVSKHULF�FROXPQ�LQ�WKH�SUHVHQFH�RI�FORXGV�H[FHHGV�PRGHO�SUHGLFWLRQV
RI�DEVRUSWLRQ�E\�SHUKDSV����:�P���GD\�VLGH�DYHUDJH��RYHU�WKH�3DFLILF
ZDUP�SRRO��7KH�UHODWLYH�HUURU�WKLV�SUHVHQWV�LQ�FXUUHQW�WKHRUHWLFDO�HVWLPDWHV
RI�VRODU�DEVRUSWLRQ�LV�ODUJH��FRQVLGHULQJ�WKDW�DYHUDJH�FOHDU�VN\�DEVRUSWLRQ
LQ�WKDW�UHJLRQ�LV�DERXW�����:�P���GD\VLGH�DYHUDJH���7KH�DEVROXWH�HUURU
DSSHDUV�WR�EH�VPDOO�ZKHQ�FRPSDUHG�WR�RWKHU�WHUPV�LQ�WKH�HQHUJ\�EXGJHW�
EXW�WKDW�LV�PLVOHDGLQJ��0RVW�RI�WKH�VRODU�UDGLDWLRQ�DEVRUEHG�LQ�WKH�WURSLFV
JRHV�WRZDUG�KHDWLQJ�WKH�VXUIDFH��WKH�UHPDLQGHU��DERXW������KHOSV�GULYH
WKH�DWPRVSKHULF�FLUFXODWLRQ��7KXV��ZKDW�DSSHDU�WR�EH�VPDOO�HUURUV�LQ
DEVRUSWLRQ�E\�WKH�DWPRVSKHUH�PLJKW�KDYH�KXJH�FRQVHTXHQFHV�LQ�WURSLFDO
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DWPRVSKHULF�G\QDPLFV��$QRWKHU�FRQVHTXHQFH�RI�WKH�LQDGHTXDF\�RI�RXU
XQGHUVWDQGLQJ�RI�VRODU�DEVRUSWLRQ�E\�FORXGV�LV�WKH�PLVLQWHUSUHWDWLRQ�RI
UHPRWH�VHQVLQJ�GDWD�XVHG�WR�LQIHU�FORXG�PLFURSK\VLFDO�SURSHUWLHV�

7KH�IDOO������$5(6(�H[SHULPHQW�SURGXFHG�GDWD�IURP����VFLHQFH�IOLJKWV�
ZKLFK�KDYH�EHHQ�DQDO\]HG�DQG�SUHVHQWHG�LQ�YDULRXV�MRXUQDO�DQG�PHHWLQJ
SDSHUV��7KH�UHVXOWV�DSSHDU�WR�VWURQJO\�VXSSRUW�WKH�K\SRWKHVLV��EXW�KDYH
EHHQ�FKDOOHQJHG�LQ�WKHLU�GHWDLOV��7KH�VXEMHFW�RI�WKLV�UHSULVH�H[SHULPHQW�LV
WKH�ILOOLQJ�RI�DQ\�JDSV�LQ�WKH�HDUOLHU�GDWD��LI�VXFK�ILOOLQJ�LV�HVVHQWLDO�WR�WKH
XQGHUVWDQGLQJ�RI�WKH�K\SRWKHVLV�DV�LQGLFDWHG�E\�SUHOLPLQDU\�DQDO\VHV��,I
HLWKHU�WKH�GLIIHULQJ�8$9�LQVWUXPHQW�VXLWH�RU�H[WDQW�PHWHRURORJLFDO
FRQGLWLRQV�ZLOO�QRW�SURGXFH�VLJQLILFDQWO\�LPSURYHG�GDWD�IURP�WKDW�DOUHDG\
WDNHQ��WKHQ�WKLV�H[SHULPHQW�ZLOO�QRW�EH�XQGHUWDNHQ�

$GYRFDWH
7KH�RULJLQDO�$5(6(�H[SHULPHQW�KDG�LWV�RZQ�VHSDUDWH�VFLHQFH�WHDP��7KH
FKDLU�RI�WKLV�WHDP�DQG�FKLHI�VFLHQWLVW�ZDV�)UDQFLVFR�9DOHUR�IURP�6FULSSV
2FHDQRJUDSKLF�,QVWLWXWH��6WHSKHQ�6FKZDUW]�IURP�%URRNKDYHQ�1DWLRQDO
/DERUDWRU\�DQG�ODWHU�-RKQ�9LWNR��-U��IURP�6DQGLD�1DWLRQDO�/DERUDWRULHV
ZHUH�WKH�SURMHFW�GLUHFWRUV��7KH�FKDPSLRQ�IRU�WKLV�UHSULVH�H[SHULPHQW�LV
)UDQFLVFR�9DOHUR��7KH�LQGLYLGXDOV�LQYROYHG�LQ�GDWD�DQDO\VLV�DUH�)UDQFLVFR
9DOHUR��5REHUW�&DKDODQ��&DWKHULQH�*DXWLHU��.XR�1DQ�/LRX��3DWULFN�0LQQLV�
6KHOO\�3RSH��6WHSKHQ�6FKZDUW]��*UDHPH�6WHSKHQV��:DUUHQ�:LVFRPEH�
5REHUW�&HVV��-HII�.LHKO��DQG�5DP�5DPDQDWKDQ�

0HDVXUHPHQW�6WUDWHJ\
7KH�H[SHULPHQWDO�HPSKDVLV�RI�$5(6(�DQG�WKLV�UHSULVH�IRFXVHV�RQ�WKH
PHDVXUHPHQW�RI�DWPRVSKHULF�FROXPQ�DEVRUSWLRQ�WKURXJK�WKH�DFTXLVLWLRQ
RI�IOX[HV�DW�GLIIHUHQW�DOWLWXGHV�LQ�WKH�DWPRVSKHUH�DQG�DW�WKH�VXUIDFH��7KLV
ZLOO�EH�DFKLHYHG�E\�XVLQJ�VDWHOOLWH�DQG�DLUFUDIW�SODWIRUPV��7KH�DLUFUDIW�ZLOO
FRYHU�WKH�UDQJH�IURP�WKH�WURSRSDXVH�WR�WKH�ORZ�WURSRVSKHUH��5DGLDQFHV
PHDVXUHG�E\�ERWK�*2(6�DQG�12$$�VHULHV�VDWHOOLWHV�ZLOO�EH�FRPSDUHG�WR
IOX[HV�PHDVXUHG�E\�DLUFUDIW�DW�WKH�WURSRSDXVH��DQG�WKHQ�XVHG�WR�UHWULHYH
72$�IOX[HV�

7KH�$5(6(�VWUDWHJ\�LQYROYHV�WKH�DFTXLVLWLRQ�RI�UDGLRPHWULF�GDWD�ZLWK
PXOWLSOH��FRRUGLQDWHG�DLUFUDIW�DQG�IURP�WKH�JURXQG��,Q�WKLV�H[SHULPHQW�
JURXQG�VHQVRU�KRZHYHU�ZLOO�QRW�EH�GHSOR\HG��7KH�DLUFUDIW�ZLOO�IO\�WUDFNV
VWDFNHG�DW�GLIIHUHQW�DOWLWXGHV��,Q�WKLV�PDQQHU��LW�ZLOO�EH�SRVVLEOH�WR�REWDLQ
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FRHYDO�PHDVXUHPHQWV�RI�UDGLDWLYH�IOX[HV�IURP�ZKLFK�WKH�DEVRUSWLRQ�RI
UDGLDWLRQ�E\�WKH�DWPRVSKHUH�FDQ�EH�HVWLPDWHG��$GGLWLRQDOO\��WKH�DLUFUDIW
VDPSOLQJ�IURP�WKH�WURSRSDXVH�ZLOO�EH�DEOH�WR�PHDVXUH�WKH�UHIOHFWLYLW\�RI
WKH�FORXG\�DQG�FOHDU�DWPRVSKHUHV��DQG�WKH�ORZHU�REVHUYDWLRQV�ZLOO
SURYLGH�WKH�UDGLDWLYH�IOX[�WUDQVPLWWHG�WKURXJK�WKH�FROXPQ��7KH�WRS�RI�WKH
WURSRVSKHUH�UHIOHFWLYLW\�DQG�VXUIDFH�WUDQVPLVVLYLW\�YDOXHV�SURYLGH�DQ
DGGLWLRQDO�LQGLFDWLRQ�RI�WKH�PDJQLWXGH�RI�DEVRUSWLRQ�E\�WKH�DWPRVSKHULF
FROXPQ�

8SSHU�WURSRVSKHUH�PHDVXUHPHQWV�ZLOO�EH�PDGH�IURP�D�8$9�DQG�ORZHU
WURSRVSKHUH�PHDVXUHPHQWV�IURP�DQ�$50�8$9�'+&���7ZLQ�2WWHU��%RWK
DLUFUDIW�ZLOO�EH�HTXLSSHG�ZLWK�LGHQWLFDO�9DOHUR�UDGLRPHWHUV�DQG�3LOHZVNLH
VSHFWUDO�UDGLRPHWHUV��7KH�RULJLQDO�H[SHULPHQW�KDG�DQ�DGGLWLRQDO�DLUFUDIW
DW�WKH�WURSRSDXVH��WKH�1$6$�(5���VLPLODUO\�HTXLSSHG�ZLWK�9DOHUR
UDGLRPHWHUV�

$Q�LQWHUFRPSDULVRQ�PDQHXYHU�VKRXOG�EH�SHUIRUPHG�RQFH�HDFK�IOLJKW�

5HTXLUHG�DQG�6XSSRUWLQJ�0HDVXUHPHQWV
7KH�OLVW�RI�PHDVXUHPHQWV�WR�EH�PDGH�DV�SDUW�RI�WKLV�$5(6(�IROORZ�RQ
H[SHULPHQW�DUH�QRW�DV�H[WHQVLYH�DV�IRU�WKH�RULJLQDO�H[SHULPHQW��ZKLFK
ZHUH�IXOO\�FRYHUHG�LQ�WKH�$5(6(�VFLHQFH�SODQ�DQG�LV�PRGLILHG�IURP�WKDW�RI
WKH�WZR�SUHYLRXV�UHSULVH�H[SHULPHQWV��&RPPRQ�WR�ERWK�DLUFUDIW�LV�D�5$06

IRU�WKH�FKDUDFWHUL]DWLRQ�RI�VKRUWZDYH�DQG�ORQJZDYH�XSZHOOLQJ�DQG
GRZQZHOOLQJ�IOX[HV�DW�WKHLU�UHVSHFWLYH�IOLJKW�DOWLWXGHV��7KH�FRPSRQHQWV�RI
D�5$06�DUH�D��]HQLWK�6%%5��E��QDGLU�6%%5��F��]HQLWK�)6%%5��G��QDGLU�)6%%5��H�
]HQLWK�7''5����FKDQQHOV����������������������������������������DQG�����
�P���DQG�I��QDGLU�7''5����FKDQQHOV���������������������������������������
DQG�������P���$OVR�RQ�ERWK�DLUFUDIW�DUH�66)5V�PHDVXULQJ�ERWK�XSZHOOLQJ
DQG�GRZQZHOOLQJ�VSHFWUDOO\�UHVROYHG�UDGLDQFHV�DQG�IOX[HV�

8$9

7KH�8$9�ZLOO�PHDVXUH�XSZHOOLQJ�DQG�GRZQZHOOLQJ�VRODU�IOX[HV�LQ�WKH
XSSHU�WURSRVSKHUH�ZLWK�D�5$06�DQG�ZLWK�D�66)5��$GGLWLRQDO�VXSSRUWLQJ
LQVWUXPHQWDWLRQ�D�QDGLU�663��IRU�FROOHFWLRQ�RI�VSHFWUDOO\�UHVROYHG�����WR����
�P�UDGLDQFHV�IURP�IHDWXUHV�GLUHFWO\�EHORZ�WKH�DLUFUDIW�DQG�WKH�03,5�IRU
FORXGV�LPDJH�GDWD�LQ�EDQGV�FHQWHUHG�RQ�������������������������DQG�����
�P��7KH�03,5·V�FURVV�WUDFN�)29�ZLOO�EH�±����
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'+&��

7KH�'+&���ZLOO�DOVR�PHDVXUH�XSZHOOLQJ�DQG�GRZQZHOOLQJ�VRODU�IOX[HV��EXW
LQ�WKH�ORZHU�WURSRVSKHUH��ZLWK�D�5$06�DQG�66)5��7KH�DGGLWLRQDO�RQ�ERDUG
VXSSRUWLQJ�LQVWUXPHQWDWLRQ�LV�D�]HQLWK�663��IRU�FROOHFWLRQ�RI�VSHFWUDOO\
UHVROYHG�����WR������P�UDGLDQFHV�IURP�IHDWXUHV�GLUHFWO\�DERYH�WKH�DLUFUDIW
DQG�D�00&5�WR�FKDUDFWHUL]H�WKH�FORXG�SURILOH�DOVR�GLUHFWO\�DERYH�WKH
DLUFUDIW�

6DWHOOLWH

7KH�SULPDU\�LQVWUXPHQW�LV�WKH�LPDJHU�RQ�*2(6���RU�*2(6����IRU
PHDVXUHPHQW�RI�QDUURZEDQG�UDGLDQFHV�LQ�WKH�YLVLEOH�DQG�LQIUDUHG�EDQGV�
6HFRQGDULO\��QDUURZEDQG�GDWD�ZLOO�EH�XVHG�IURP�$9+55��12$$�����12$$����
RU�12$$�����DQG�9,56��7500���ZKHQHYHU�VDWHOOLWH�YLHZV�PDWFK�WKH�DUHD�RI
RSHUDWLRQV�

'DWD�$QDO\VLV�6WUDWHJ\
7KH�GDWD�WDNHQ�LQ�DQ\�UHSULVH�H[SHULPHQW�ZLOO�EH�XVHG�WR�VXSSOHPHQW�GDWD
DOUHDG\�DFTXLUHG�LQ�WKH�)DOO������FDPSDLJQ�DQG�LQ�WKH�UHSULVH
H[SHULPHQWV�GXULQJ������DQG�����FDPSDLJQV��7KH�GDWD�DQDO\VLV�VWUDWHJ\
DVVRFLDWHG�ZLWK�WKH�$5(6(�FDPSDLJQ�ZLOO�EH�XVHG�DOVR�IRU�WKH�DGGLWLRQDO
GDWD�DQG�LV�UHYLHZHG�KHUHLQ��ZLWK�DSSURSULDWH�PRGLILFDWLRQV�IRU�WKH
UHGXFHG�DLUFUDIW�VXLWH�DQG�FKDQJHG�LQVWUXPHQW�VXLWHV�

7KUHH�VWUDWHJLHV�ZLOO�EH�XVHG�IRU�HYDOXDWLQJ�FORXG\�VN\�DWPRVSKHULF
DEVRUSWLRQ�UHODWLYH�WR�PRGHOV��7KHVH�FDQ�EH�YDULRXVO\�DGDSWHG�WR�XVH�GDWD
IURP�WKH�WKUHH�OHYHOV�RI�WKLV�$5(6(�UHSULVH����������NP�'+&�����������NP�8$9�
DQG�����72$��VDWHOOLWH��

$�GLUHFW�ZD\�RI�HYDOXDWLQJ�FORXG\�VN\�VKRUWZDYH�DEVRUSWLRQ��UHODWLYH�WR
WKDW�IRU�FOHDU�VNLHV��LV�WR�FRPSDUH�FORXG�UDGLDWLYH�IRUFLQJ�QHDU�WKH�VXUIDFH
WR�WKDW�DW�WKH�72$��&ORXG�UDGLDWLYH�IRUFLQJ�LV�WKH�GLIIHUHQFH�EHWZHHQ�DOO�VN\
DQG�FOHDU�VN\�QHW�GRZQZDUG�VKRUWZDYH�UDGLDWLRQ��0RGHOV�W\SLFDOO\�JLYH�D
YDOXH�QHDU�RQH�IRU�WKH�UDWLR�RI�FORXG�UDGLDWLYH�IRUFLQJ�DW�WKH�VXUIDFH�WR
FORXG�UDGLDWLYH�IRUFLQJ�DW�WKH�72$�DOWKRXJK�VRPH�UHFHQW�PHDVXUHPHQWV
LQGLFDWH�D�YDOXH�QHDU�����PLJKW�EH�PRUH�DSSURSULDWH��6LQFH�PRGHO
VLPXODWLRQV�RI�FORXG�UDGLDWLYH�IRUFLQJ�DUH�HDVLO\�SHUIRUPHG�IRU�WKH�'+&��
DQG�$OWXV�8$9�DOWLWXGHV��WKLV�DSSURDFK�FDQ�EH�XVHG�WR�FRPSDUH
PHDVXUHPHQWV�WDNHQ�RQ�ERDUG�WKRVH�SODWIRUPV�ZLWK�PRGHO�UHVXOWV�
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'XULQJ�WKLV�$5(6(�UH�UHSULVH�XSZHOOLQJ�VXUIDFH�VKRUWZDYH�IOX[�ZLOO�QRW�EH
PHDVXUHG��$�VHFRQG�DQDO\VLV�VWUDWHJ\�RYHUFRPHV�WKLV�GHILFLHQF\�E\
VXEVWLWXWLQJ�QHDU�VXUIDFH�LQVRODWLRQ�IRU�WKH�VXUIDFH�QHW�IOX[�XVHG�LQ�WKH
DERYH�VWUDWHJ\��0RGHOV�W\SLFDOO\�JLYH�D�YDOXH�QHDU������IRU�WKH�UDWLR�RI
VXUIDFH�FORXG�LQVRODWLRQ�IRUFLQJ�WR�72$�FORXG�UDGLDWLYH�IRUFLQJ��FRPSDUHG
WR�VRPH�UHFHQW�PHDVXUHPHQWV�LQGLFDWLQJ�D�YDOXH�QHDUHU������IRU�WKLV�VDPH
UDWLR�

7KH�UDWLR�RI�FORXG�UDGLDWLYH�IRUFLQJ�DW�WKH�VXUIDFH�WR�WKDW�DW�WKH�72$�FDQ�EH
VKRZQ�WR�EH�PDWKHPDWLFDOO\�HTXDO�WR���∆α�∆7����ZKHUH�α�LV�WKH�72$�DOEHGR
DQG�7�LV�WKH�DWPRVSKHULF�WUDQVPLWWDQFH��7KLV�OHDGV�WR�D�WKLUG�DSSURDFK
WKDW�HYDOXDWHV�∆α�∆7�IURP�D�OLQHDU�UHJUHVVLRQ�RI�WKH�PHDVXUHG�TXDQWLWLHV
RI�DOEHGR�DQG�WUDQVPLWWDQFH��6LQFH�WKLV�DSSURDFK�GRHV�QRW�UHTXLUH�FOHDU
VN\�LGHQWLILFDWLRQ��LW�VHUYHV�WR�UHPRYH�FORXG�VKRUWZDYH�DEVRUSWLRQ�IURP
EURNHQ�FORXG�HIIHFWV�

5HODWLRQ�WR�2WKHU�([SHULPHQWV
$V�PHQWLRQHG�DERYH��WKLV�H[SHULPHQW�LV�D�UHSULVH�RI�WKH�$5(6(�H[SHULPHQW
DQG�LWV�UHSULVHV��ZKLFK�ZHUH�IXOO\�GHYHORSHG��LQ�WKH�VHSDUDWH�GRFXPHQWV�

3DUW�%�²�([SHULPHQW�'HWDLOV

)OLJKW�6WUDWHJ\
7KH�XSSHU�WURSRVSKHUH�8$9�ZLOO�EH�XVHG�DV�DQ�DERYH�FORXG�SODWIRUP�DQG
WKH�'+&���DV�D�ORZHU�WURSRVSKHUH��EHORZ�FORXG�SODWIRUP��7KH�PLVVLRQ�RI
WKHVH�DLUFUDIW�LV�WR�SURYLGH�PHDVXUHPHQWV�RI�QHW�IOX[HV�DW����NP�DQG�����
NP�06/��UHVSHFWLYHO\��LQ�FORXG\�VN\�FRQGLWLRQV��7KH�FORXGV�VKRXOG�IRUP�D
VLQJOH�QHDUO\�XQLIRUP�OD\HU��7KHVH�WZR�DLUFUDIW�ZLOO�IO\�LQ�FRRUGLQDWLRQ
ZLWK�WKHLU�KRUL]RQWDO�GLVWDQFH�LGHDOO\�QRW�H[FHHGLQJ���NP�

7KH�RULJLQDO�$5(6(�IOLJKW�SODQ�LQYROYHG�WZR�ORQJ�SDWKV��JUHDWHU�WKDQ
����NP��DQG�D�VKRUWHU�WULDQJXODU�RQH�DV�VKRZQ�LQ�WKH�GLVFXVVLRQ�RI
([SHULPHQW���LQ�UHIHUHQFH����7KH�FXUUHQW�VWUDWHJ\�LV�QRW�FRQVWUDLQHG�E\
JURXQG�ORFDWLRQV��VLQFH�DOO�SODFHV�LQ�WKH�RFHDQ�DUHD�RII�.DXDL�DUH�
JHQHUDOO\�VSHDNLQJ��UDGLRPHWULFDOO\�HTXLYDOHQW��)RU�WKLV�H[SHULPHQW��ERWK
DLUFUDIW�ZLOO�IO\�RQ�D�WUDFN�ZKRVH�OHQJWK�LV�JUHDWHU�WKDQ�����NP�DQG
LGHDOO\�JUHDWHU�WKDQ�����NP��7KH�ZLQG�FRQGLWLRQV�DIIHFW�WKH�DELOLW\�RI�WKH
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$OWXV�8$9�DQG�'+&���WR�PDLQWDLQ�FRRUGLQDWHG�IOLJKW��WKHUHIRUH�WKH�WUDFN
ZLOO�EH�RULHQWHG�WR�EHVW�DGYDQWDJH�LQ�WKLV�UHJDUG��6LQFH�WKH�$OWXV�LV�IDVWHU
DW�LWV�KLJK�DOWLWXGH�WKDQ�WKH�'+&���DW�LWV�ORZHU�DOWLWXGH��´EHVW�DGYDQWDJHµ
PHDQV�WR�UHWDUG�WKH�$OWXV�UHODWLYH�WR�WKH�'+&����7KH�WUDFN�PD\�EH�IORZQ�LQ
ERWK�GLUHFWLRQV�DV�WLPH�DQG�IXHO�DOORZ��KRZHYHU�D�WUDFN�RSWLPL]HG�DV
DERYH�IRU�ZLQGV�ZLOO�EH�D�SRRU�FKRLFH�IRU�UHYHUVH�IOLJKW��DQG�WKH�EHVW
VWUDWHJ\�PD\�EH�WR�UHFRYHU�WR�WKH�LQLWLDO�SRLQW�DQG�UHIO\�LQ�WKH�VDPH
GLUHFWLRQ�

$Q\WLPH�WKDW�WKH�$OWXV�SURFHHGV�PRUH�WKDQ���NP�DKHDG�RI�WKH�'+&���RQ
WKH�WUDFN��LW�ZLOO�H[HFXWH�D������UHSRVLWLRQLQJ�PDQHXYHU�EDFN�RQWR�WKH
WUDFN�EHKLQG�WKH�'+&����DQG�WKHQ�SURFHHG�WR�DJDLQ�RYHUWDNH�

(LWKHU�DW�WKH�EHJLQQLQJ�RU�HQG�RI�WKH�IOLJKW�ERWK�DLUFUDIW�VKRXOG�SHUIRUP
DQ�LQVWUXPHQW�LQWHUFRPSDULVRQ�PDQHXYHU��L�H���RQH�FRPSOHWH�FLUFXLW�RI�DQ
´/µ�SDWWHUQ�RULHQWHG�RQ�WKH�VXQ�LQ�UHDVRQDEO\�FORVH�IRUPDWLRQ�DW�D
FRQYHQLHQW�FR�DOWLWXGH�

&RQVWUDLQWV
$OO�PDQHXYHUV�ZLOO�WDNH�SODFH�ZLWKLQ�3075�ZDUQLQJ�RU�UHVWULFWHG�DLUVSDFH�

6SHFLDO�1HHGV
7KHUH�DUH�QR�VSHFLDO�QHHGV�IRU�WKLV�H[SHULPHQW�

,QVWUXPHQW�DQG�'DWD�/LVW

8$9

,QVWUXPHQW����66)5�³�]HQLWK�DQG�QDGLU�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP���
����WR������P��XSZHOOLQJ�DQG�GRZQZHOOLQJ�VSHFWUDO�LUUDGLDQFH�LQ
:P��QP��������WR������P�������QP�UHVROXWLRQ�����VHFRQG�GDWD�DYHUDJLQJ

,QVWUXPHQW����]HQLWK�7''5�³�GRZQZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P��VKDGRZ�ULQJV�PRYH�DFURVV�WKH�)29
SHULRGLFDOO\�EORFNLQJ�GLUHFW�VRODU�UDGLDWLRQ�WKXV�HQDEOLQJ�GHWHUPLQDWLRQ�RI
WKH�GLIIXVH���GLUHFW�UDWLR
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,QVWUXPHQW����QDGLU�7''5�³�XSZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P

,QVWUXPHQW����]HQLWK�)6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�)6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����]HQLWK�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�663��³�UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP�������
WR������P��UHIOHFWHG�VSHFWUDO�IOX[�LQ�:P��QP��������WR������P����FKDQQHOV
OLQHDUO\�SRODUL]HG���__��⊥���UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP�������
WR������P��UHIOHFWHG�EURDGEDQG�UDGLDQFH�LQ�:P��VU��������WR������P�
UHIOHFWHG�EURDGEDQG�IOX[�LQ�:P��������WR������P

'+&��

,QVWUXPHQW����]HQLWK�7''5�³�GRZQZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P��VKDGRZ�ULQJV�PRYH�DFURVV�WKH�)29
SHULRGLFDOO\�EORFNLQJ�GLUHFW�VRODU�UDGLDWLRQ�WKXV�HQDEOLQJ�GHWHUPLQDWLRQ�RI
WKH�GLIIXVH���GLUHFW�UDWLR

,QVWUXPHQW����QDGLU�7''5�³�XSZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P

,QVWUXPHQW����]HQLWK�)6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�)6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����]HQLWK�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P
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,QVWUXPHQW����QDGLU�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����]HQLWK�663��³�UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP���
����WR������P��UHIOHFWHG�VSHFWUDO�IOX[�LQ�:P��QP��������WR������P���
FKDQQHOV�OLQHDUO\�SRODUL]HG���__��⊥���UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU�
�QP��������WR������P

,QVWUXPHQW����00&5�³����*+]�FORXG�UDGDU�VHQVLWLYH�WR�FORXG�ZDWHU
GURSOHWV�DQG�LFH�SDUWLFOHV

6DWHOOLWH�³�*2(6���RU�*2(6���

,QVWUXPHQW����LPDJHU�³�PXOWL�FKDQQHO�LQVWUXPHQW�GHVLJQHG�WR�VHQVH
UDGLDQW�DQG�VRODU�UHIOHFWHG�HQHUJ\�IURP�VDPSOHG�DUHDV�RI�WKH�(DUWK�
SURGXFHV�IXOO�(DUWK�GLVF�LPDJHV

6DWHOOLWH�³�12$$�����12$$�����RU�12$$���

,QVWUXPHQW����$9+55�³�FURVV�WUDFN�VFDQQLQJ�V\VWHP�ZLWK�ILYH�VSHFWUDO
FKDQQHOV��WKH�VSHFWUDO�EDQG�ZLGWKV�DUH����������������������������������
�����������DQG������������P��,)29�RI�HDFK�FKDQQHO�LV�DSSUR[LPDWHO\����
PUDG�OHDGLQJ�WR�D�UHVROXWLRQ�DW�WKH�VDWHOOLWH�VXE�SRLQW�RI�����NP�IRU�D
QRPLQDO�DOWLWXGH�RI�����NP��,5�FKDQQHOV�DUH�FDOLEUDWHG�LQ�IOLJKW��QR�LQ�
IOLJKW�YLVLEOH�FKDQQHO�FDOLEUDWLRQ�LV�SHUIRUPHG

6DWHOOLWH�³�7500

,QVWUXPHQW����9,56�³��GHVFULSWLRQ�WR�EH�VXSSOLHG�



- 45 -





- 47 -

([SHULPHQW���³�&OHDU�6N\�3URILOLQJ

3DUW�$�²�6FLHQFH�,VVXHV

6FLHQFH�2EMHFWLYH
7KH�REMHFWLYHV�DUH��L��WR�FKDUDFWHUL]H�WKH�UDGLDWLRQ�EXGJHW�RI�WKH
DWPRVSKHULF�FROXPQ�DERYH�WKH�RFHDQ�QHDU�.DXDL�H[WHQGLQJ�IURP�QHDU�WKH
VXUIDFH�WR�WKH�8$9�IOLJKW�DOWLWXGH�RQ�RQZDUG�WR�WKH�72$�LQ�SULVWLQH�DQG
DHURVRO�ODGHQ�FOHDU�FRQGLWLRQV�DQG��LL��WR�UHODWH�WKHVH�SURSHUWLHV�WR
PHDVXUHPHQWV�RI�EURDGEDQG�IOX[HV�DW�WKH�YDULRXV�IOLJKW�DOWLWXGHV�

5DGLDWLYH�KHDWLQJ�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKH�HQHUJ\�EXGJHW�RI�WKH
DWPRVSKHUH��7KH�UHODWLRQVKLS�EHWZHHQ�WKLV�KHDWLQJ�DQG�WKH��RSWLFDO�
SURSHUWLHV�RI�DHURVROV�LV�QRW�ZHOO�GHYHORSHG�IRU�WKH�IROORZLQJ�UHDVRQV�
$FFXUDWH�PHDVXUHPHQWV�RI�WKH�FROXPQ�KHDWLQJ�KDYH�EHHQ�HOXVLYH�LQ�WKH
SDVW��DQG�KDYH�EHHQ�DIIHFWHG�E\�ELDVHV�LQWURGXFHG�E\�LQDGHTXDWH
VDPSOLQJ�DQG�OLPLWDWLRQV�RI�H[SHULPHQWDO�GHVLJQ�

7KLV�$50�8$9�H[SHULPHQW�SURSRVHV�WR�RYHUFRPH�WKLV�SUREOHP�DV�PXFK�DV
SRVVLEOH�E\�PDLQWDLQLQJ�WKH�DLUFUDIW�DERYH�WKH�RFHDQ��ZKRVH�UDGLDWLYH
SURSHUWLHV�DUH�JHQHUDOO\�ZHOO�NQRZQ��DQG�PHDVXULQJ�FOHDU�VN\�UDGLDWLYH
SURSHUWLHV�DW�D�YDULHW\�RI�OHYHOV�EHWZHHQ�QHDU�VXUIDFH�DQG�WKH�WURSRSDXVH�
6LQFH�WKHUH�DUH�WZR�DLUFUDIW��WKH�DWPRVSKHUH�FDQ�EH�PHDVXUHG
VLPXOWDQHRXVO\�DW�WZR�OHYHOV�LQ�QHDUO\�WKH�VDPH�UHJLRQ��7KH�VSHFWUDOO\
UHVROYHG�DQG�SURILOLQJ�VHQVRUV�RQ�ERWK�DLUFUDIW��LQ�SDUWLFXODU�WKH�663��&'/�
DQG�66)5�ZLOO�SURYLGH�WKH�EHVW�SRVVLEOH�HVWLPDWH�RI�DHURVRO�RSWLFDO
SURSHUWLHV��7KHVH�LQ�WXUQ�FDQ�EH�FRPSDUHG�WR�VLPLODU�SURSHUWLHV�GHULYHG
IURP�VDWHOOLWH�UDGLDQFHV��'HSOR\PHQW�RI�LQ�VLWX�DLUFUDIW�LV�GHVLUDEOH�WR
DVVLVW�LQ�WKH�YDOLGDWLRQ�RI�WKH�GHULYHG�FORXG�RU�DHURVRO�SURSHUWLHV�

$GYRFDWH
,QGLYLGXDOV�H[SUHVVLQJ�DQ�LQWHUHVW�LQ�WKLV�GDWD�LQFOXGH�5REHUW�(OOLQJVRQ
DQG�)UDQFLVFR�9DOHUR�
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0HDVXUHPHQW�6WUDWHJ\
7KH�H[SHULPHQWDO�VWUDWHJ\��DV�VWDWHG�DERYH��LV�WR�RSWLPL]H�FRRUGLQDWLRQ
EHWZHHQ�WKH�RQH�RU�WZR�DLUFUDIW�RYHU�D�VXUIDFH�ZKRVH�SURSHUWLHV�DUH�ZHOO
NQRZQ��L�H���WKH�RFHDQ��7KH�SULQFLSDO�$OWXV�SD\ORDG�ZLOO�LQFOXGH�VSHFWUDO
�663��66)5��DQG�03,5��DQG�EURDGEDQG�UDGLRPHWHUV��5$06��DQG�WKH�&'/��7KH
GHVLUH�LV�WR�PDNH�PHDVXUHPHQWV�DW�D�YDULHW\�RI�DOWLWXGHV�EHWZHHQ�QHDU
VXUIDFH�DQG�WKH�WURSRSDXVH�XVLQJ�WKH�$OWXV�DQG�'+&���DV�PHDVXULQJ
SODWIRUPV�

7KH�GHVLUHG�IOLJKW�SDWK�FRQVLVWV�RI�GDWD�WDNLQJ�OHJV�RYHU�WKH�RFHDQ�DQG
QHYHU�FORVHU�WR�ODQG�WKDQ�WKUHH�WLPHV�WKH�DOWLWXGH�RI�WKH�KLJKHVW�DLUFUDIW�
7KLV�LQVXUHV�WKDW�JUHDWHU�WKDQ�����RI�WKH�XSZHOOLQJ�IOX[�DW�WKDW�DOWLWXGH
JHRPHWULFDOO\�FRPHV�IURP�RFHDQ�VXUIDFH��7KH�DLUFUDIW�DUH�WR�IO\�VWUDLJKW
DQG�OHYHO�RQ�HDFK�OHJ�IRU�DQ�DYHUDJH�RI�ILYH�PLQXWHV�EHIRUH�DQ\�DOWLWXGH
FKDQJH���/HJV�DUH�WR�EH�IORZQ�LQ�D�IDVKLRQ�WKDW�JHQHUDOO\�SODFHV�WKH�ORQJ
D[HV�RI�WKH�DLUFUDIW�LQ�D�GLUHFWLRQ�WRZDUG�RU�DZD\�IURP�WKH�VXQ�DQG�WKDW
DOWHUQDWHV�GLUHFWLRQ�RI�IOLJKW�LI�PXOWLSOH�OHJV�DUH�IORZQ�DW�WKH�VDPH
DOWLWXGH���:KHQ�ERWK�WKH�$OWXV�DQG�'+&���DUH�IO\LQJ��WKH\�DUH�WR�PDLQWDLQ
VWDWLRQV�DERYH�DQG�EHORZ�HDFK�RWKHU�ZLWK���NP�WROHUDQFH�LI�SRVVLEOH��$W
VRPH�WLPH�GXULQJ�D�IOLJKW�ZLWK�ERWK�DLUFUDIW��WKH\�VKRXOG�SHUIRUP�DQ
LQWHUFRPSDULVRQ�PDQHXYHU��L�H���RQH�FRPSOHWH�FLUFXLW�RI�DQ�´/µ�SDWWHUQ
RULHQWHG�RQ�WKH�VXQ�LQ�UHDVRQDEO\�FORVH�IRUPDWLRQ�DW�D�FRQYHQLHQW
FR�DOWLWXGH�

'HVLUHG�DOWLWXGHV�LQFOXGH��������������������������������DQG������NP�EXW�LQ
QR�FDVH�ORZHU�DV�VDIHW\�FRQVLGHUDWLRQV�DOORZ��6LQFH�SODWIRUP�DWWLWXGH
FKDQJHV�GHJUDGH�WKH�VFLHQWLILF�TXDOLW\�RI�UDGLRPHWULF�GDWD��WKHVH�DOWLWXGHV
PD\�EH�DGMXVWHG�E\�WKH�PLVVLRQ�VFLHQWLVW�EDVHG�RQ�ZLQG�FRQGLWLRQV�DW�WKH
WLPH�RI�WKH�IOLJKW��'HVLUHG�PHWHRURORJLFDO�FRQGLWLRQV�DUH�HLWKHU�DHURVRO
ODGHQ�RU�SULVWLQH�FOHDU��0HDVXUHPHQWV�VKRXOG�EH�PDGH�ZLWK�DV�ORZ�VRODU
]HQLWK�DQJOHV�DV�SRVVLEOH��L�H���QHDU�VRODU�QRRQ�

5HTXLUHG�DQG�6XSSRUWLQJ�0HDVXUHPHQWV

8$9

7KH�8$9�ZLOO�PHDVXUH�XSZHOOLQJ�DQG�GRZQZHOOLQJ�VRODU�IOX[HV�LQ�WKH
XSSHU�WURSRVSKHUH�ZLWK�D�5$06��,W�ZLOO�DOVR�PHDVXUH�XSZHOOLQJ�DQG
GRZQZHOOLQJ�VSHFWUDOO\�UHVROYHG�EURDGEDQG�IOX[HV�DQG�UDGLDQFHV�GLUHFWO\
EHORZ�DQG�DERYH�WKH�8$9�ZLWK�D�66)5��DQG�VLPLODU�XSZHOOLQJ�IOX[HV�EHORZ
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WKH�8$9�ZLWK�D�QDGLU�663��$�GHVLUHG�VXSSRUWLQJ�LQVWUXPHQW�LV�WKH�&'/�IRU
DHURVRO�FKDUDFWHUL]DWLRQ�DQG�SURILOLQJ�

'+&��

7KH�'+&���ZLOO�PHDVXUH�XSZHOOLQJ�DQG�GRZQZHOOLQJ�VRODU�IOX[HV�LQ�WKH
ORZHU�WURSRVSKHUH�ZLWK�D�5$06��,W�ZLOO�DOVR�PHDVXUH�XSZHOOLQJ�DQG
GRZQZHOOLQJ�VSHFWUDOO\�UHVROYHG�EURDGEDQG�IOX[HV�DQG�UDGLDQFHV�GLUHFWO\
EHORZ�DQG�DERYH�ZLWK�D�66)5��DQG�VLPLODU�GRZQZHOOLQJ�IOX[HV�DERYH�ZLWK
D�]HQLWK�663�

6DWHOOLWH

7KH�SULPDU\�LQVWUXPHQW�LV�WKH�LPDJHU�RQ�*2(6���RU�*2(6����WR�HVWLPDWH�WKH
H[WHQW�RI�WKH�FOHDU�FRQGLWLRQV�VDPSOHG�

'DWD�$QDO\VLV�6WUDWHJ\
7KH�GDWD�WDNHQ�ZLOO�VXSSOHPHQW�GDWD�IRU�WKH�$5(6(�UHSULVH�H[SHULPHQW
GLVFXVVHG�HOVHZKHUH�LQ�WKLV�H[SHULPHQW�SODQ�ZLWK�WKDW�WDNHQ�LQ�FOHDU�DQG
DHURVRO�FRQGLWLRQV��7KH�GDWD�DQDO\VLV�VWUDWHJ\�LV�WKHUHIRUH�D�GHULYDWLYH�RI
WKH�$5(6(�VWUDWHJ\��7KRVH�VWUDWHJLHV�ZLOO�EH�XVHG�IRU�HYDOXDWLQJ�DHURVRO
ODGHQ�DWPRVSKHULF�DEVRUSWLRQ�UHODWLYH�WR�PRGHOV��7KHVH�FDQ�EH�YDULRXVO\
DGDSWHG�WR�XVH�GDWD�IURP�WKH�YDULRXV�DOWLWXGH�OHYHOV�RI�WKLV�H[SHULPHQW·V
PHDVXUHPHQWV�

$�GLUHFW�ZD\�RI�HYDOXDWLQJ�DHURVRO�ODGHQ�DWPRVSKHULF�VKRUWZDYH
DEVRUSWLRQ��UHODWLYH�WR�WKDW�IRU�SULVWLQH�FOHDU�VNLHV��LV�WR�FRPSDUH�DHURVRO
UDGLDWLYH�IRUFLQJ�QHDU�WKH�VXUIDFH�WR�WKDW�DW�WKH�72$��WKDW�LV��WKH�GLIIHUHQFH
EHWZHHQ�DHURVRO�VN\�DQG�SULVWLQH�FOHDU�VN\�QHW�GRZQZDUG�VKRUWZDYH
UDGLDWLRQ��6LQFH�PRGHO�VLPXODWLRQV�RI�UDGLDWLYH�IRUFLQJ�DUH�HDVLO\
SHUIRUPHG�IRU�WKH�$OWXV�8$9�DOWLWXGHV��WKLV�DSSURDFK�FDQ�EH�XVHG�WR
FRPSDUH�PHDVXUHPHQWV�WDNHQ�RQ�ERDUG�WKLV�SODWIRUP�ZLWK�PRGHO�UHVXOWV�

5HODWLRQ�WR�2WKHU�([SHULPHQWV
$V�PHQWLRQHG�DERYH��WKLV�H[SHULPHQW�LV�FORVHO\�DVVRFLDWHG�ZLWK�WKH�$5(6(
IDPLO\�RI�H[SHULPHQWV�
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3DUW�%�²�([SHULPHQW�'HWDLOV

)OLJKW�6WUDWHJ\
7KH�EDVLF�UHTXLUHPHQW�LV�WR�IO\�VWDEOH��ILYH�PLQXWH�GDWD�WDNLQJ�OHJV
RULHQWHG�JHQHUDOO\�WRZDUG�DQG�DZD\�IURP�WKH�VXQ�DW�D�VHTXHQWLDO�VHW�RI
DOWLWXGHV���7KH�GHVLUHG�DOWLWXGHV�PD\�YDU\��EXW�ZLOO�EH�DSSUR[LPDWHO\�����
��������������������������DQG������NP��6DIHW\�FRQVLGHUDWLRQV�RU�WKH�GHVLUH�WR
DYRLG�WXUEXOHQW�DLU�WKDW�ZRXOG�GHJUDGH�GDWD�TXDOLW\�PD\�FDXVH�WKH
YDULDQFH�IURP�WKHVH��7KH�OHJV�PD\�EH�IORZQ�HLWKHU�LQ�D�UDFH�WUDFN�SDWWHUQ
RU�DV�D�ORQJ�OLQHDU�VHW��DW�WKH�FKRLFH�RI�3075�UDQJH�FRQWURO�SHUVRQQHO�DQG
WKH�PLVVLRQ�VFLHQWLVW��'XULQJ�GDWD�UXQV��LW�LV�GHVLUHG�WR�PDLQWDLQ�ODWHUDO
FRRUGLQDWLRQ�LI�ERWK�DLUFUDIW�DUH�IO\LQJ�RI�OHVV�WKDQ���NP�

(LWKHU�DW�WKH�EHJLQQLQJ�RU�HQG�RI�WKH�IOLJKW�ERWK�DLUFUDIW�VKRXOG�SHUIRUP
DQ�LQVWUXPHQW�LQWHUFRPSDULVRQ�PDQHXYHU��L�H���RQH�FRPSOHWH�FLUFXLW�RI�DQ
´/µ�SDWWHUQ�RULHQWHG�RQ�WKH�VXQ�LQ�UHDVRQDEO\�FORVH�IRUPDWLRQ�DW�D
FRQYHQLHQW�FR�DOWLWXGH�

&RQVWUDLQWV
$OO�GDWD�OHJV�DUH�WR�EH�SHUIRUPHG�QR�FORVHU�WR�ODQG�WKDQ�WKUHH�WLPHV�WKH
DOWLWXGH�RI�WKH�KLJKHVW�OHJ�IORZQ��DQG�WKH�VDPH�GLVWDQFH�IURP�DQ\�FORXG
ILHOG�

6SHFLDO�1HHGV
7KHUH�DUH�QR�VSHFLDO�QHHGV�IRU�WKLV�H[SHULPHQW�

,QVWUXPHQW�DQG�'DWD�/LVW

8$9

,QVWUXPHQW����66)5�³�]HQLWK�DQG�QDGLU�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP���
����WR������P��XSZHOOLQJ�DQG�GRZQZHOOLQJ�VSHFWUDO�LUUDGLDQFH�LQ
:P��QP��������WR������P�������QP�UHVROXWLRQ�����VHFRQG�GDWD�DYHUDJLQJ
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,QVWUXPHQW����QDGLU�663��³�UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP�������
WR������P��UHIOHFWHG�VSHFWUDO�IOX[�LQ�:P��QP��������WR������P����FKDQQHOV
OLQHDUO\�SRODUL]HG���__��⊥��UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP�������
WR������P��UHIOHFWHG�EURDGEDQG�UDGLDQFH�LQ�:P��VU��������WR������P�
UHIOHFWHG�EURDGEDQG�IOX[�LQ�:P��������WR������P

,QVWUXPHQW����]HQLWK�7''5�³�GRZQZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P��VKDGRZ�ULQJV�PRYH�DFURVV�WKH�)29
SHULRGLFDOO\�EORFNLQJ�GLUHFW�VRODU�UDGLDWLRQ�WKXV�HQDEOLQJ�GHWHUPLQDWLRQ�RI
WKH�GLIIXVH���GLUHFW�UDWLR

,QVWUXPHQW����QDGLU�7''5�³�XSZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P

,QVWUXPHQW����]HQLWK�)6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�)6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����]HQLWK�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����&'/�³�����UDQJH�ELQV�ZLWK�LQWHQVLW\�RI�UHIOHFWHG�ODVHU�OLJKW
SOXV�RQH�EDFNJURXQG�ELQ��UDQJH�ELQV�SURYLGH�LQIRUPDWLRQ�RQ�WKH�ORFDWLRQ
DQG�GHQVLW\�RI�DHURVROV�DQG�FORXGV��EDFNJURXQG�ELQ�IRU�GDWD�FRUUHFWLRQ

'+&��

,QVWUXPHQW����66)5�³�]HQLWK�DQG�QDGLU�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP���
����WR������P��XSZHOOLQJ�DQG�GRZQZHOOLQJ�VSHFWUDO�LUUDGLDQFH�LQ
:P��QP��������WR������P�������QP�UHVROXWLRQ�����VHFRQG�GDWD�DYHUDJLQJ

,QVWUXPHQW����]HQLWK�663��³�UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU��QP���
����WR������P��UHIOHFWHG�VSHFWUDO�IOX[�LQ�:P��QP��������WR������P���
FKDQQHOV�OLQHDUO\�SRODUL]HG���__��⊥���UHIOHFWHG�VSHFWUDO�UDGLDQFH�LQ�:P��VU�
�QP��������WR������P
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,QVWUXPHQW����]HQLWK�7''5�³�GRZQZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P��VKDGRZ�ULQJV�PRYH�DFURVV�WKH�)29
SHULRGLFDOO\�EORFNLQJ�GLUHFW�VRODU�UDGLDWLRQ�WKXV�HQDEOLQJ�GHWHUPLQDWLRQ�RI
WKH�GLIIXVH���GLUHFW�UDWLR

,QVWUXPHQW����QDGLU�7''5�³�XSZHOOLQJ�KHPLVSKHULFDO�IOX[�GDWD��VHYHQ
FKDQQHOV�HDFK����QP�ZLGH��FKDQQHO�FHQWHU�ZDYHOHQJWKV�DUH�����������
����������������������DQG�������P

,QVWUXPHQW����]HQLWK�)6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�)6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����]HQLWK�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�GRZQZHOOLQJ�IOX[�IURP�����WR����P

,QVWUXPHQW����QDGLU�6%%5�³�EURDGEDQG�UDGLRPHWHU�ZLWK�KHPLVSKHULFDO
)29��PHDVXUHV�XSZHOOLQJ�IOX[�IURP�����WR����P

6DWHOOLWH�³�*2(6���RU�*2(6����

,QVWUXPHQW����LPDJHU�³�PXOWL�FKDQQHO�LQVWUXPHQW�GHVLJQHG�WR�VHQVH
UDGLDQW�DQG�VRODU�UHIOHFWHG�HQHUJ\�IURP�VDPSOHG�DUHDV�RI�WKH�(DUWK�
SURGXFHV�IXOO�(DUWK�GLVF�LPDJHV
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$SSHQGL[�$��&RQWDFW�/LVW
:LOO�%ROWRQ��6DQGLD�1DWLRQDO�/DERUDWRULHV��0DLO�6WRS�������/LYHUPRUH�
&DOLIRUQLD���������������SKRQH�����������������ID[���������������
HPDLO��ZUEROWRQ#VDQGLD�JRY

5RJHU�%XVEHH��6DQGLD�1DWLRQDO�/DERUDWRULHV��0DLO�6WRS�������/LYHUPRUH�
&DOLIRUQLD���������������SKRQH�����������������ID[���������������
HPDLO��UOEXVEH#FD�VDQGLD�JRY

5REHUW�&DKDODQ��6HQLRU�5HVHDUFK�6FLHQWLVW��1$6$���*6)&��&RGH�����
*UHHQEHOW��0DU\ODQG����������SKRQH�����������������ID[���������������
HPDLO��FDKDODQ#FORXGV�JVIF�QDVD�JRY

5LF�&HGHUZDOO��$WPRVSKHULF�6FLHQFH�'LYLVLRQ��/�������/DZUHQFH�/LYHUPRUH
1DWLRQDO�/DERUDWRU\��3�2��%R[������/LYHUPRUH��&DOLIRUQLD����������SKRQH�
���������������ID[�����������������HPDLO��UFHGHUZDOO#OOQO�JRY

5LFKDUG�&RXOWHU��%XLOGLQJ������(QYLURQPHQWDO�5HVHDUFK�'LYLVLRQ��$UJRQQH
1DWLRQDO�/DERUDWRU\�������6��&DVV�$YH���$UJRQQH��,OOLQRLV����������SKRQH�
������������

3DWULFN�&URZOH\��(QYLURQPHQWDO�6FLHQFH�'LYLVLRQ��(5�����8�6��'HSDUWPHQW
RI�(QHUJ\��:DVKLQJWRQ��'&���������SKRQH�����������������ID[����������
�������HPDLO��FURZOH\#RHUKS���GRH�JRY

3HWHU�'DXP��&KHPLVW��(QYLURQPHQWDO�&KHPLVWU\�'LYLVLRQ��%URRNKDYHQ
1DWLRQDO�/DERUDWRU\��8SWRQ��1HZ�<RUN���������������SKRQH����������
�������ID[�����������������HPDLO��SKGDXP#EQOX[��EQO�JRY

5REHUW�(OOLQJVRQ��'HSDUWPHQW�RI�0HWHRURORJ\��8QLYHUVLW\�RI�0DU\ODQG�
&ROOHJH�3DUN��0DU\ODQG���������SKRQH�����������������ID[����������
�������HPDLO��EREH#DWPRV�XPG�HGX

0LFKDHO�)HUUDULR��6DQGLD�1DWLRQDO�/DERUDWRULHV��0DLO�6WRS������
/LYHUPRUH��&DOLIRUQLD���������������SKRQH����������������ID[���������
�������HPDLO��PLNHBIHUUDULR#VDQGLD�JRY

:HLJDQJ�*DR��%XLOGLQJ������(QYLURQPHQWDO�5HVHDUFK�'LYLVLRQ��$UJRQQH
1DWLRQDO�/DERUDWRU\�������6��&DVV�$YH���$UJRQQH��,OOLQRLV����������SKRQH�
���������������ID[��������������
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&DWKHULQH�*DXWLHU��3URIHVVRU�RI�*HRJUDSK\��8QLYHUVLW\�RI�&DOLIRUQLD�
&RPSXWHU�6\VWHPV�/DERUDWRU\��6DQWD�%DUEDUD��&DOLIRUQLD����������SKRQH�
���������������ID[�����������������HPDLO��JDXWLHU#LFHVV�XFVE�HGX

$UQR�/HGHEXKU��/DZUHQFH�/LYHUPRUH�1DWLRQDO�/DERUDWRU\��3�2��%R[�����
06�/������/LYHUPRUH��&DOLIRUQLD����������SKRQH�����������������ID[�
���������������HPDLO��OHGHEXOU�#OOQO�JRY

%RE�0F&R\��&RORUDGR�6WDWH�8QLYHUVLW\��$WPRVSKHULF�6FLHQFH�'HSDUWPHQW�
)RUW�&ROOLQV��&RORUDGR����������SKRQH�����������������ID[���������������
HPDLO��PFFR\#KHUVFKHO�DWPRV�FRORVWDWH�HGX���ZHE�
KWWS���RSWLFDO�DWPRV�FRORVWDWH�HGX

.XR�1DQ�/LRX��3URIHVVRU�DQG�'LUHFWRU���&$566��'HSDUWPHQW�RI�0HWHRURORJ\�
5RRP�����:�%�%���8QLYHUVLW\�RI�8WDK��6DOW�/DNH�&LW\��8WDK����������SKRQH�
�����������ID[�����������������HPDLO��NQOLRX#FOLPDWH�XWDK�HGX

3DWULFN�0LQQLV��1$6$�/DQJOH\�5HVHDUFK�&HQWHU��0DLO�6WRS������+DPSWLRQ�
9LUJLQLD���������������SKRQH�����������������ID[�����������������HPDLO��
S�PLQQLV#ODUF�QDVD�JRY

*DU\�3KLSSV��6DQGLD�1DWLRQDO�/DERUDWRULHV��0DLO�6WRS�������$OEXTXHUTXH�
1HZ�0H[LFR���������������SKRQH����������������ID[��������������
HPDLO��JVSKLSS#VDQGLD�JRY

6KHOO\�3RSH��$WPRVSKHULF�5HVHDUFK�/DERUDWRU\��6FULSSV�,QVWLWXWH�RI
2FHDQRJUDSK\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�'LHJR��&DOLIRUQLD���SKRQH�
���������������ID[�����������������HPDLO��SRSH#DUOR�XFVG�HGX

3DXO�5DFHWWH��0LFURZDYH�6HQVRU�%UDQFK��&RGH������1$6$��*RGGDUG�6SDFH
)OLJKW�&HQWHU��*UHHQEHOW��0DU\ODQG����������SKRQH�����������������ID[�
���������������HPDLO��SHU#PHQHJ�JVIF�QDVD�JRY

+HQU\�5HYHUFRPE��7KH�&RRSHUDWLYH�,QVWLWXWH�IRU�0HWHRURORJLFDO�6DWHOOLWH
6WXGLHV��6SDFH�6FLHQFH�DQG�(QJLQHHULQJ�&HQWHU�DW�WKH�8QLYHUVLW\�RI
:LVFRQVLQ�0DGLVRQ�������:HVW�'D\WRQ�6WUHHW��0DGLVRQ��:LVFRQVLQ�������
SKRQH�����������������ID[�����������������HPDLO��KDQNU#VVHF�ZLVF�HGX

'DQ�5RGULJXH]���/DZUHQFH�/LYHUPRUH�1DWLRQDO�/DERUDWRU\��3�2��%R[�����
/LYHUPRUH��&DOLIRUQLD���������SKRQH�����������������ID[���������������
HPDLO��URGULJXH]�#OOQO�JRY

6WHSKHQ�6FKZDUW]��6HQLRU�&KHPLVW��(QYLURQPHQWDO�&KHPLVWU\�'LYLVLRQ�
%URRNKDYHQ�1DWLRQDO�/DERUDWRU\��8SWRQ��1HZ�<RUN����������SKRQH������
�����������ID[�����������������VHV#EQO�JRY



- 55 -

:LOOLDP�6PLWK��7KH�&RRSHUDWLYH�,QVWLWXWH�IRU�0HWHRURORJLFDO�6DWHOOLWH
6WXGLHV��6SDFH�6FLHQFH�DQG�(QJLQHHULQJ�&HQWHU�DW�WKH�8QLYHUVLW\�RI
:LVFRQVLQ�0DGLVRQ�������:HVW�'D\WRQ�6WUHHW��0DGLVRQ��:LVFRQVLQ�������
SKRQH��������������

'DYH�6RZOH��0LVVLRQ�5HVHDUFK�&RUSRUDWLRQ������6WDWH�6WUHHW��3�2��'UDZHU
�����6DQWD�%DUEDUD��&DOLIRUQLD����������SKRQH����������������[������ID[�
���������������HPDLO��VRZOH#PUFVE�FRP

*UDHPH�/��6WHSKHQV��&RORUDGR�6WDWH�8QLYHUVLW\��'HSDUWPHQW�RI
$WPRVSKHULF�6FLHQFH��)W��&ROOLQV��&RORUDGR���������������SKRQH����������
�������ID[�����������������HPDLO��VWHSKHQV#ODQJOH\�DWPRV�FRORVWDWH�HGX

7LP�7RRPDQ��6DQGLD�1DWLRQDO�/DERUDWRULHV��06�������/LYHUPRUH�
&DOLIRUQLD��������������SKRQH�����������������ID[���������������
HPDLO��WRRPDQ#FD�VDQGLD�JRY

)UDQFLVFR�9DOHUR��&DOLIRUQLD�6SDFH�,QVWLWXWH��6FULSSV�,QVWLWXWLRQ�RI
2FHDQRJUDSK\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�'LHJR��&DOLIRUQLD��������
�������SKRQH�����������������ID[�����������������HPDLO�
IUDQFLVFRBYDOHUR#TPJDWH�DUF�QDVD�JRY

-RKQ�9LWNR��-U���6DQGLD�1DWLRQDO�/DERUDWRULHV��06�������/LYHUPRUH�
&DOLIRUQLD��������������SKRQH�����������������ID[���������������
HPDLO��MRKQBYLWNR#VDQGLD�JRY

-DPHV�:HLQPDQ��0LFURZDYH�6HQVRU�%UDQFK��&RGH������1$6$��*RGGDUG
6SDFH�)OLJKW�&HQWHU��*UHHQEHOW��0DU\ODQG����������SKRQH���������������
ID[�����������������HPDLO��ZHLQPDQ#VHQVRU�JVIF�QDVD�JRY





- 57 -

$SSHQGL[�%��$FURQ\P�DQG�6\PERO�/LVW
$(5, DWPRVSKHULFDOO\�HPLWWHG�UDGLDWLRQ�LQWHUIHURPHWHU

$005 $LUERUQH�0XOWLFKDQQHO�0LFURZDYH�5DGLRPHWHU

$5(6( $50�(QKDQFHG�6KRUWZDYH�([SHULPHQW

$50 $WPRVSKHULF�5DGLDWLRQ�0HDVXUHPHQW��SURJUDP�

$9+55 DGYDQFHG�YHU\�KLJK�UHVROXWLRQ�UDGLRPHWHU

&$57 &ORXG�$QG�5DGLDWLRQ�7HVWEHG

&'/ FORXG�GHWHFWLRQ�OLGDU

&(5(6 FORXG�DQG�HDUWK�UDGLDQW�HQHUJ\�V\VWHP

(5�� H[WHQGHG�UDQJH�8���DLUFUDIW

)29 ILHOG�RI�YLHZ

)6%%5 IUDFWLRQDO�VRODU�EURDGEDQG�UDGLRPHWHU

*2(6 JHRVWDWLRQDU\�RSHUDWLRQDO�HQYLURQPHQWDO�VDWHOOLWH

+21(5 KHPLVSKHULFDO�RSWLPL]HG�QHW�UDGLRPHWHU

,)29 LQVWDQWDQHRXV�ILHOG�RI�YLHZ

,5%%5 LQIUDUHG�EURDGEDQG�UDGLRPHWHU

/,'$5 OLJKW�GHWHFWLRQ�DQG�UDQJLQJ

//1/ /DZUHQFH�/LYHUPRUH�1DWLRQDO�/DERUDWRU\

0)565 PXOWLILOWHU�URWDWLQJ�VKDGRZEDQG�UDGLRPHWHU

00&5 PLOOLPHWHU�ZDYH�FORXG�UDGDU

03,5 PXOWLVSHFWUDO�SXVKEURRP�LPDJLQJ�UDGLRPHWHU

06/ PHDQ�VHD�OHYHO
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0:5 PLFURZDYH�UDGLRPHWHU

1$6$ 1DWLRQDO�$HURQDXWLFV�DQG�6SDFH�$GPLQLVWUDWLRQ

12$$ 1DWLRQDO�2FHDQRJUDSKLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ

5$06 UDGLDWLRQ�PHDVXUHPHQW�V\VWHP

5$66 UDGLR�DFRXVWLF�VRXQGLQJ�V\VWHP

6%%5 VRODU�EURDGEDQG�UDGLRPHWHU

6*3 VRXWKHUQ�JUHDW�SODLQV

66)5 VRODU�VSHFWUDO�IOX[�UDGLRPHWHU

636 VSDWLDO�SRZHU�VSHFWUXP

663 VSHFWUDOO\�VFDQQLQJ�SRODULPHWHU

6=$ VRODU�]HQLWK�DQJOH

7''5 WRWDO�GLUHFW�GLIIXVH�UDGLRPHWHU

72$ WRS�RI�DWPRVSKHUH

7500 WURSLFDO�UDLQIDOO�PHDVXUHPHQW�PLVVLRQ��VDWHOOLWH�

8$9 XQPDQQHG�DHURVSDFH�YHKLFOH

9,56 YLVLEOH�LQIUDUHG�VHQVRU
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$SSHQGL[�&��5HIHUHQFHV
                                                

��5REHUW�(OOLQJVRQ�DQG�7LP�7RRPDQ��HGV���$50²8$9�6FLHQFH�DQG
([SHULPHQW�3ODQ�������)OLJKW�6HULHV���5HYLVLRQ����0DUFK���������

��5REHUW�(OOLQJVRQ�DQG�7LP�7RRPDQ��HGV���$50²8$9�6FLHQFH�DQG
([SHULPHQW�3ODQ�������)OLJKW�6HULHV���9HUVLRQ������-XO\���������

��)UDQFLVFR�3��-��9DOHUR��HW��DO���´$5(6(��$50�(QKDQFHG�6KRUWZDYH
([SHULPHQW��6FLHQFH�3ODQµ�


