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$EVWUDFW

�%DFNJURXQG���7KH�ORVV�RI�EDODQFH��ZKLFK�FDQ�OHDG�WR�IDOO�UHODWHG�LQMXULHV�LV�D�VHULRXV�KHDOWK�ULVN
WR�HOGHUO\�SHRSOH��0XOWLSOH�ELRORJLFDO�V\VWHPV�QHHG�WR�EH�DGGUHVVHG�WR�LPSURYH�EDODQFH�GHILFLWV�
&RQYHQWLRQDO�WUHDWPHQW�LQYROYHV�EDODQFH�DQG�VWUHQJWK�H[HUFLVHV��KRZHYHU�FRPSUHKHQVLYH
PDQXDO�WKHUDS\�KDV�WKH�SRWHQWLDO�WR�DGGUHVV�EDODQFH�GHILFLWV�LQ�XQLTXH�ZD\V��7KH�5ROI�0HWKRG
RI�6WUXFWXUDO�,QWHJUDWLRQ�LV�PDQXDO�PDQLSXODWLRQ�IRFXVHG�RQ�WKH�FRQWLQXLW\�RI�IDVFLD�WKURXJKRXW
WKH�ERG\��%HFDXVH�IDVFLD�KDV�D�IXQFWLRQDO�UHODWLRQVKLS�ZLWK�PXVFOHV�DQG�WKH�DXWRQRPLF�QHUYRXV
V\VWHP��GHILFLWV�LQ�SURSULRFHSWLRQ��VHQVRULPRWRU�IXQFWLRQ��DQG�SRVWXUH�PD\�DOO�EH�DGGUHVVHG
ZLWK�WKH�5ROI�0HWKRG�RI�6WUXFWXUDO�,QWHJUDWLRQ�

�3XUSRVH��7R�H[DPLQH�WKH�HIIHFWV�RI�WKH����VHVVLRQ�VHULHV�RI�WKH�5ROI�0HWKRG�RI�6WUXFWXUDO
,QWHJUDWLRQ�RQ�D�YDOLG�DQG�UHOLDEOH�PHDVXUH�RI�IXQFWLRQDO�EDODQFH��WKH�0LQL�%(67HVW�

�0HWKRG��$����\HDU�ROG�ZRPDQ�ZLWK�FRQFHUQV�DERXW�KHU�EDODQFH�UHFHLYHG�WKH����VHVVLRQ�IRUPDW
RI�WKH�506,��HDFK�ODVWLQJ�DSSUR[LPDWHO\����PLQXWHV��RYHU����ZHHNV��7KH�0LQL�%(67HVW�ZDV
DGPLQLVWHUHG�EHIRUH�VHVVLRQ����DQG�WZR�GD\V�IROORZLQJ�WKH�ILQDO�VHVVLRQ�����

�5HVXOWV��7KH�0LQL�%(67HVW�WRWDO�VFRUH�LPSURYHG���SRLQWV�IURP�������SUH�LQWHUYHQWLRQ�WR������
SRVW�LQWHUYHQWLRQ��0RVW�QRWDEOH�ZHUH�WKH�LPSURYHPHQWV�LQ�WKH�FDWHJRULHV�RI�VHQVRU\�RULHQWDWLRQ
DQG�UDSLG�SRVWXUDO�DGMXVWPHQWV�WR�UHFRYHU�EDODQFH��7KH�LQWHUYHQWLRQ�GLG�QRW�DIIHFW�VWUHQJWK
GHILFLWV�DIIHFWLQJ�EDODQFH�

�&RQFOXVLRQ��7KLV�FDVH�UHSRUW�GHPRQVWUDWHG�WKH�5ROI�0HWKRG�RI�6WUXFWXUDO�,QWHJUDWLRQ�KDG�D
SRVLWLYH�HIIHFW�RQ�EDODQFH�DV�LW�UHODWHG�WR�SURSULRFHSWLRQ�DQG�VHQVRULPRWRU�IXQFWLRQ�IRU�D
UHODWLYHO\�KHDOWK\�ROGHU�ZRPDQ��7KHVH�ILQGLQJV�VXSSRUW�UHVHDUFK�VKRZLQJ�WKH�LQIOXHQFH�RI
IDVFLD�PDQLSXODWLRQ�RQ�DXWRQRPLF�QHUYRXV�V\VWHP�FRQWUROV��,W�DOVR�GHPRQVWUDWHV�WKDW�6WUXFWXUDO
,QWHJUDWLRQ�KDV�WKH�SRWHQWLDO�WR�EH�DQ�HIIHFWLYH�WRRO�LQ�IDOO�SUHYHQWLRQ��)XWXUH�UHVHDUFK�LV�QHHGHG
WR�GLVFRYHU�LI�RWKHU�SRSXODWLRQV�VXIIHULQJ�IURP�EDODQFH�FKDOOHQJHV�ZRXOG�EHQHILW�IURP�WKLV
DSSURDFK�

.H\ZRUGV��FDVH�UHSRUW��6WUXFWXUDO�,QWHJUDWLRQ��IDOO�SUHYHQWLRQ��SURSULRFHSWLYH�UHKDELOLWDWLRQ��%DODQFH

(YDOXDWLRQ�6\VWHPV�7HVW
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,QWURGXFWLRQ

)DOOV�DUH�WKH�OHDGLQJ�FDXVH�RI�LQMXU\�UHODWHG�GHDWKV�DPRQJ�SHRSOH����\HDUV�DQG�ROGHU������7KH�ORVV�RI
EDODQFH��ZKLFK�OHDGV�WR�IDOOV�KDV�GLIIHUHQW�FDXVHV��DQG�PDQ\�LQWHUYHQWLRQV�KDYH�EHHQ�LGHQWLILHG�WR
LPSURYH�EDODQFH�LQ�WKH�HOGHUO\��7KH�UHKDELOLWDWLYH�LQWHUYHQWLRQ�GHSHQGV�XSRQ�ZKLFK�ELRORJLFDO
V\VWHPV�DUH�LPSDLUHG��7KH�8QLWHG�6WDWHV�3UHYHQWDWLYH�7DVN�IRUFH�UHFRPPHQGHG�H[HUFLVH�WR�SUHYHQW

IDOOV�DPRQJ�SHRSOH����\HDUV�DQG�ROGHU�DV�ZHOO�DV�SRSXODWLRQV�RI�SHRSOH�DW�KLJKHU�ULVN�RI�IDOOV������7KH
&HQWHU�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�UHFRPPHQGV�D�PXOWLIDFHWHG�DSSURDFK�WR�IDOO�SUHYHQWLRQ�
ZKLFK�PD\�LQFOXGH�EDODQFH�DQG�VWUHQJWK�H[HUFLVHV��JDLW�WUDLQLQJ��PHGLFDWLRQV��QXWULWLRQDO

VXSSOHPHQWV��RUWKRSHGLF�VXSSRUWV��DQG�HQYLURQPHQWDO�DOWHUDWLRQV�����

7KH�5ROI�0HWKRG�RI�6WUXFWXUDO�,QWHJUDWLRQ��506,��LV�D�IRUP�RI�PDQXDO�WKHUDS\�DQG�VHQVRULPRWRU
HGXFDWLRQ�ZKLFK�DLPV�WR�LPSURYH�ZKROH�ERG\�ELRPHFKDQLFDO�IXQFWLRQ�UDWKHU�WKDQ�IRFXVLQJ�RQ

V\PSWRPV�RI�G\VIXQFWLRQ�����7KH�DJHQF\�RI�506,�DQG�RWKHU�YDULDWLRQV�RI�6WUXFWXUDO�,QWHJUDWLRQ��6,�
LV�QRW�FOHDUO\�XQGHUVWRRG��6WXGLHV�KDYH�GHPRQVWUDWHG�WKH�DELOLW\�RI�6,�WR�LPSURYH�IXQFWLRQ�WKURXJK

DQ�LQFUHDVHG�MRLQW�UDQJH�RI�PRWLRQ����DQG�LQFUHDVHG�WLVVXH�H[WHQVLELOLW\������2WKHU�VWXGLHV�KDYH

UHSRUWHG�FKDQJHV�LQ�SHOYLF�SRVLWLRQ�DQG�LQFUHDVH�SDUDV\PSDWKHWLF�DFWLYLW\�����DQG�LPSURYHG�JDLW

TXDOLW\�LQ�FKLOGUHQ�ZLWK�FHUHEUDO�SDOV\����

7R�GDWH��506,�KDV�QRW�EHHQ�DSSOLHG�DV�D�WKHUDS\�IRU�IDOO�SUHYHQWLRQ�DPRQJ�WKH�HOGHUO\�LQ�WKH
UHVHDUFK��\HW�EDVHG�RQ�WKH�SXUSRUWHG�PHULWV��LW�PD\�EH�DQ�HIIHFWLYH�LQWHUYHQWLRQ�WR�LPSURYH�EDODQFH�
7KLV�FDVH�UHSRUWV�WKH�HIIHFW�RI�D����VHVVLRQ�VHULHV�RI�WKH�506,�EDVHG�RQ�WKH�0LQL�%(67HVW��D�YDOLG
DQG�UHOLDEOH�PHDVXUH�RI�IXQFWLRQDO�EDODQFH�

7LPHOLQH

���������� ,QIRUPHG�FRQVHQW�VLJQHG��3RVWXUH�SKRWRV��0LQL�%(67HVW��7RWDO�6FRUH���������5ROI

6HVVLRQ���������)UHH�EUHDWKLQJ��WHDFK�GLDSKUDJPDWLF�EUHDWKLQJ�����5HGXFH�P\RIDVFLDO

UHVWULFWLRQV�LQ�VXSHUILFLDO�IDVFLD�WR�FUHDWH�DGDSWDELOLW\�LQ�VXEVHTXHQW�VHVVLRQV�

���������� 5ROI�6HVVLRQ���������5HGXFH�P\RIDVFLDO�UHVWULFWLRQV�LQ�VWUXFWXUHV�RI�OHJV�DQG�IHHW���

(VWDEOLVK�VHQVH�RI�VXSSRUW�IURP�WKH�IHHW����0RYHPHQW�FXHV�IRU�073�MRLQWV��DQNOH�

NQHH��DQG�KLS�KLQJLQJ�LQ�VXSLQH��SURQH��VHDWHG��VWDQGLQJ�DQG�ZDONLQJ�

���������� 5ROI�6HVVLRQ��������5HGXFH�P\RIDVFLDO�UHVWULFWLRQV�DORQJ�VLGHV�RI�ERG\����(VWDEOLVK

FOLHQW
V�VHQVH�RI�IURQW�DQG�EDFN�RI�ERG\�LQ�VSDFH�����3DUWLFXODU�DWWHQWLRQ�WR�WKH

4XDGUDWXV�/XPERUXP�
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1DUUDWLYH

���������� 5ROI�6HVVLRQ�������5HGXFH�UHVWULFWLRQ�DORQJ�WKH�LQQHU�OHJ�DQG�WKLJK����5HGXFH

P\RIDVFLDO�UHVWULFWLRQV�LQ�WKH�SHOYLF�IORRU����(VWDEOLVK�FRQQHFWLRQ�LQ�PRYHPHQW

EHWZHHQ�SHOYLF�IORRU�DQG�LQQHU�OLQH�RI�WKH�ORZHU�H[WUHPLWLHV�LQ�VLGHO\LQJ��VWDQGLQJ�DQG

ZDONLQJ�

���������� 5ROI�6HVVLRQ�������5HGXFH�P\RIDVFLDO�UHVWULFWLRQV�LQ�UHFWXV�DEGRPLQXV�DQG�LOLRSVRDV�

$OVR�TXDGULFHSWV����0RYHPHQW�FRDFKLQJ�WR�GLIIHUHQWLDWH�DEGRPLQDO�ZDOO�IURP

LOLRSVRDV�LQ�VXSLQH��VHDWHG��VWDQGLQJ�DQG�ZDONLQJ�����'LIIHUHQWLDWH�SHOYLV�IURP�WKLJKV�

���������� 5ROI�6HVVLRQ��������5HGXFH�P\RIDVFLDO�UHVWULFWLRQV�WKDW�LQWHUIHUH�ZLWK�VDFUDO

PHFKDQLFV�����5HGXFH�P\RIDVFLDO�UHVWULFWLRQV�DORQJ�SRVWHULRU�DVSHFWV�RI�ERG\�

���������� 5ROI�6HVVLRQ��������5HGXFH�P\RIDVFLDO�UHVWULFWLRQV�WR�KHDG�SRVWXUH�LQ�WKH�QHFN���

5HGXFH�P\RIDVFLDO�UHVWULFWLRQV�RI�MDZ�DQG�FUDQLXP����)LQG�HIILFLHQW�KHDG�SRVWXUHV�LQ

VXSLQH��VLWWLQJ��VWDQGLQJ��DQG�ZDONLQJ�

���������� 5ROI�6HVVLRQ��������5HYLVLW�UHVWULFWLRQV�LQ�ORZHU�H[WUHPLW\�DQG�SHOYLV�WKDW�ZHUH

FUHDWLQJ�DQWHULRU�VKLIW�LQ�SHOYLV�GXULQJ�VWDQGLQJ�����5HLQIRUFH�FRQQHFWLRQ�RI�SHOYLV�WR

IHHW�DQG�WR�VKRXOGHU�JLUGOH�DQG�KHDG�

���������� 5ROI�6HVVLRQ��������%ULQJ�SHOYLV�DQG�ULE�FDJH�LQ�DOLJQPHQW�WKURXJK�PRUH�UHOHDVH�RI

WLJKW�DQWHULRU�QHFN�DQG�FKHVW�PXVFOHV�����'LIIHUHQWLDWH�VKRXOGHU�DQG�DUP�PRWLRQ�IURP

SHOYLV�RU�KHDG�

���������� 6HVVLRQ���������5HLQIRUFH�D�FRQQHFWLRQ�RI�UHJLRQDO�LQWHUGHSHQGHQFH�WKURXJK�JOREDO

VWDELOL]DWLRQ�WDVNV��)RU�H[DPSOH��3HUWHUEDWLRQV��GRQ
W�OHW�PH�PRYH�\RX�����

0\RIDVFLDO�ZRUN�ZKLOH�FOLHQW�HORQJDWHV�RSSRVLWH�HQGV��L�H���KHDG�KHHOV�RU�ILQJHU�WLSV

DQG�EDFN�

���������� 3RVW�VHULHV�0LQL�%(67HVW���6FRUH�WRWDO��������
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&OLHQW�,QIRUPDWLRQ�

$����\HDU�ROG�ZRPDQ�ZDV�UHFUXLWHG�WR�SDUWLFLSDWH�LQ�WKLV�SURVSHFWLYH�FDVH�UHSRUW�GXULQJ�D�WXQH�XS
VHVVLRQ�WR�DGGUHVV�WLJKWQHVV�DQG�PLOG�WLQJOLQJ�LQ�KHU�ULJKW�IRRW��:KLOH�SHUIRUPLQJ�D�IXQFWLRQDO
DVVHVVPHQW�SULRU�WR�WKH�WUHDWPHQW��VKH�GHPRQVWUDWHG�VRPH�WHHWHULQJ�GXULQJ�ZDONLQJ��DQG�SRVWXUDO
VZD\LQJ�ZKLOH�VWDQGLQJ�DQG�WXUQLQJ�KHU�KHDG�VLGH�WR�VLGH��7KRXJK�VKH�GLG�QRW�ORVH�EDODQFH��VKH
H[SUHVVHG�FRQFHUQ�WKDW�VKH�IHOW��ZREEO\���7KLV�DGPLVVLRQ��DQG�WKH�IDFW�WKDW�WKH�FOLHQW�ZDV�RWKHUZLVH
LQ�JRRG�KHDOWK��PDGH�KHU�DQ�DSSURSULDWH�VXEMHFW��6KH�ZDV�HQWKXVLDVWLF�WR�SDUWLFLSDWH�ZKHQ�DVNHG�

7KH�VXEMHFW�KDG�QR�VHOI�UHSRUWHG�FDUGLRYDVFXODU�GLVHDVH��6KH�KDG�QRW�IDOOHQ�LQ�UHFHQW�PHPRU\��7KH
FOLHQW�KDG�QRW�H[SHULHQFHG�GL]]LQHVV�RU�YHUWLJR��+HU�YLVLRQ�ZDV�JRRG�WR�WKH�SRLQW�VKH�RQO\�QHHGHG
JODVVHV�IRU�UHDGLQJ��6KH�SUHVHQWHG�ZLWK�RVWHRDUWKULWLV�LQ�ERWK�NQHHV�DQG�FRPSODLQV�RI�SDLQ�ZLWK�NQHH
EHQGLQJ�DQG�IXQFWLRQDO�DFWLYLWLHV�VXFK�DV�ZDONLQJ�XS�DQG�GRZQVWDLUV��6KH�KDV�D�EXQLRQ�DQG�FURVV�

RYHU�WRH�RQ�KHU�ULJKW�IRRW������6KH�GHVFULEHG�KHU�DFWLYLW\�OHYHO�DV�ORZ��:DONLQJ�LV�KHU�RQO\�IRUP�RI
H[HUFLVH��ZKLFK�PD\�EH�GRQH�XS�WR���PLOHV�RQFH�RU�WZLFH�D�ZHHN��6KH�VXIIHUHG�IRRW�DQG�DQNOH
IUDFWXUHV�DIWHU�EHLQJ�VWUXFN�E\�D�FDU�LQ������DW�WKH�DJH�RI�����7KH�PHGLDO�PDOOHROXV�RI�KHU�OHIW�DQNOH�
ERWK�PHGLDO�DQG�ODWHUDO�PDOOHROXV�RQ�KHU�ULJKW�DQNOH��DV�ZHOO�DV�WKH�ILIWK�GLVWDO�PHWDWDUVDO��ZHUH�VLWHV
RI�IUDFWXUH��+HU�ULJKW�DQNOH�KDV�D�VFUHZ�IL[DWLQJ�WKH�GLVWDO�ILEXOD�IUDFWXUH��DQG�D�VFUHZ�VWDELOL]LQJ�D
PHGLDO�PDOOHROXV�IUDFWXUH��)ROORZLQJ�D�FRXUVH�RI�SK\VLFDO�WKHUDS\��D�ILQDO�IROORZ�XS�;�UD\V�LQ�����
VKRZHG�QRUPDO�KHDOLQJ�RI�WKH�IUDFWXUHV�DQG�QR�GLVUXSWLRQ�WR�KHU�PRUWLVH�MRLQWV�E\�DQ\�RI�WKH�VXUJLFDO
VFUHZV��6KH�UHSRUWV�RFFDVLRQDO�PLOG�QXPEQHVV�DQG�WLQJOLQJ�LQ�WKH�IRXUWK�DQG�ILIWK�WRHV�RQ�WKH�ULJKW
IRRW�

&OLQLFDO�)LQGLQJV�IURP�WKH�LQLWLDO�DVVHVVPHQW�

2EMHFWLYH�2EVHUYDWLRQ�RI�6WDWLF�SRVWXUH�

)URQW�YLHZ�

5LJKW�VLGH�EHQG�RI�QHFN�DQG�RFFLSXW�WLOWV�OHIW�RQ�QHFN�
5LJKW�VKRXOGHU�ORZHU�WKDQ�OHIW�
5LJKW�LOLXP�DQG�ULJKW�ORZHU�ULE�FDJH�DUH�FORVHU�WRJHWKHU�
&ROXPQV�RI�OHJV�VHHP�FHQWHUHG�LQ�ZHLJKW�GLVWULEXWLRQ�WKURXJK�WR�WKH�KHHOV�
)URQW�RI�0RUWLVH�MRLQWV�DQG�NQHH�FDSV�DQNOHV�DW�WKH�VDPH�KRUL]RQWDO�OHYHO�

5LJKW�IRRW�&URVV�RYHU�WRH�RI��QG�WRH�RYHU��VW

6LGH�YLHZ�

2YHUH[WHQVLRQ�DW�OXPEDU�WKRUDFLF�MXQFWLRQ�
3HOYLF�JLUGOH�LV�VKLIWHG�DQWHULRUO\�VXFK�WKDW�PRUH�ZHLJKW�VHHPV�WR�EH�LQ�WKH�WRHV�
$QWHULRU�KHDG�FDUULDJH�

3RVWHULRU�YLHZ�

/HIW�IRRW�SURQDWLRQ�

*DLW�$VVHVVPHQW�
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:DONV�RQ�WKH�RXWVLGH�RI�KHU�IHHW�ZLWK�KLS�DGGXFWLRQ�LQ�WKH�PLG�VWDQFH�SKDVH�
/RRNV�GRZQ�DW�WKH�IORRU�WR�ILQG�EDODQFH�
$YRLGV�DQNOH�SODQWDU�IOH[LRQ�LQ�WKH�ULJKW�IRRW�PRUH�WKDQ�OHIW��5LJKW�IRRW�FURVV�RYHU�WRH�DIIHFWV

WKH�IXQFWLRQ�RI�KHU�IRRW�DV�D�EDVH�RI�VXSSRUW�DQG�LQ�JDLW�����

7UHQGHOHQEXUJ�*DLW��8QVXSSRUWHG�LOLXP�GURSV�LQ�JDLW��������

&RQILUPHG�ZLWK�SRVLWLYH�7UHQGHOHQEXUJ�7HVW��6LQJOH�/HJ�%DODQFH���������

%UHDWKLQJ�3DWWHUQ�

$SLFDO

2XWFRPH�PHDVXUH�

7KH�0LQL�%(67HVW�LV�DQ�DEEUHYLDWHG�YHUVLRQ�RI�WKH�%DODQFH�(YDOXDWLRQ�6\VWHPV�7HVW��%(67HVW��
7KH�%(67HVW�LV�DQ�DVVHVVPHQW�RI�EDODQFH�VXLWDEOH�IRU�WKRVH�ZLWK�DQG�ZLWKRXW�EDODQFH�GLVRUGHUV��,W�LV
D����LWHPV�H[DPLQDWLRQ��GLYLGHG�LQWR�VL[�VHFWLRQV�HDFK�RI�ZKLFK�LV�GHVLJQHG�WR�LGHQWLI\�XQGHUO\LQJ
ELRORJLFDO�LPSDLUPHQWV�DIIHFWLQJ�EDODQFH��7KH�VL[�VHFWLRQV�DUH���ELRPHFKDQLFDO�����6WDELOLW\�/LPLWV
DQG�9HUWLFDOLW\�����$QWLFLSDWRU\�3RVWXUDO�$GMXVWPHQWV�����3RVWXUDO�5HVSRQVHV�����6HQVRU\

2ULHQWDWLRQ��DQG����6WDELOLW\�LQ�*DLW����

7KH�%(67HVW�ZDV�GHYHORSHG�WR�DLG�SK\VLFDO�WKHUDSLVWV�LQ�WKH�GHYHORSPHQW�RI�DFFXUDWH�WUHDWPHQW
SURWRFROV�IRU�WKHLU�SDWLHQWV��,W�KDV�EHHQ�YHWWHG�E\�D�QXPEHU�RI�FUHGLEOH�UHVHDUFK�VWXGLHV�WR�KDYH

H[FHOOHQW�UHOLDELOLW\�DQG�JRRG�YDOLGLW\�����������7KH�0LQL�%(67HVW�LV�D����LWHP�H[DPLQDWLRQ��ZKLFK
DOORZV�IRU�D�PRUH�FRQYHQLHQW��WLPH�HIILFLHQW�FOLQLFDO�XVH�RI�WKH�WHVW��7KH�0LQL�%(67HVW�KDV�EHHQ
IRXQG�WR�KDYH�KLJKHU�UHOLDELOLW\�DQG�DFFXUDF\�LQ�WKH�FODVVLILFDWLRQ�RI�EDODQFH�GHILFLWV�WKDQ�RWKHU

EDODQFH�WHVWV�LQFOXGLQJ�WKH�IXOO�YHUVLRQ�RI�WKH�%(67HVW���������,Q�DGGLWLRQ�WR�FOLQLFDO�XVH��WKH

UHVRXUFHV�DUH�PDGH�DYDLODEOH�WR�KXPDQ�PRYHPHQW�UHVHDUFKHUV�����

0HWKRG�

(DFK�506,�VHVVLRQ�FRYHUHG�D�VFULSWHG�WHUULWRU\�SUHVFULEHG�LQ�'U��,GD�5ROI
V�EDVLF����VHVVLRQ�VHULHV�
7KH�VHULHV�GLVWLQFWO\�IROORZV�D�FRXUVH�RI�ZRUN��SURJUHVVLQJ�IURP�VXSHUILFLDO�WR�GHHS�P\RIDVFLDO
VWUXFWXUHV��DQG�IURP�WKH�JURXQG�XS�RYHU�WHQ�VHVVLRQV��(DFK�VHVVLRQ�ODVWHG�DSSUR[LPDWHO\�RQH�KRXU
DQG�ILIWHHQ�PLQXWHV��DQG�FRQVLVWHG�RI�PDQXDO�PDQLSXODWLRQ��DQG�JXLGHG�PRYHPHQW��7KH�JXLGHG
PRYHPHQW�ODVWHG�XS�WR����PLQXWHV�RI�DQ\�VHVVLRQ�DQG�ZDV�HPSOR\HG�WR�UHLQIRUFH�WKH�FOLHQW
V�VHQVH�RI
KRZ�WR�XVH�ERG\�VHJPHQWV�WR�VXSSRUW�KHU�SRVWXUH��DQG�PRYH�HIILFLHQWO\��7KH�ILUVW�VHVVLRQ�EHJDQ�ZLWK
WKH�SUH�LQWHUYHQWLRQ�0LQL�%(67HVW��6HVVLRQV���DQG���ZHUH�FRQGXFWHG�RQ�7XHVGD\�DQG�7KXUVGD\�RI
WKH�ILUVW�ZHHN��DOO�RWKHU�VHVVLRQV�ZHUH�FRQGXFWHG�RQFH�D�ZHHN��7KHUH�ZDV�D�WZR�ZHHN�EUHDN�EHWZHHQ
VHVVLRQV���DQG���GXH�WR�VFKHGXOLQJ�LVVXHV��7KH�ILQDO�ZHHN�FRQVLVWHG�RI�WKH���WK�DQG�ILQDO�VHVVLRQ�RQ
D�7XHVGD\��DQG�WKH�SRVW�VHULHV�0LQL�%(67HVW�ZDV�DGPLQLVWHUHG�7KXUVGD\��7KH�SUDFWLWLRQHU�UHDG

YHUEDWLP�IURP�D�WHVW�IRUP�VFULSW�SURYLGHG�E\�WKH�FUHDWRU�RI�WKH�0LQL�%(67HVW������7KH�0LQL�
%(67HVW�ZDV�ILOPHG�DQG�DQDO\]HG�E\�WKH�SUDFWLWLRQHU�DIWHU�WKH�IDFW�WR�HQVXUH�DFFXUDF\�RI�VFRULQJ��1R
H[HUFLVH�KRPHZRUN�ZDV�JLYHQ�EHWZHHQ�VHVVLRQV�

3UDFWLWLRQHU�,QIRUPDWLRQ�
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�bRIb��

7KH�SUDFWLWLRQHU�UHFHLYHG�KLV�EDVLF�WUDLQLQJ�DW�WKH�5ROI�,QVWLWXWH�RI�6WUXFWXUDO�,QWHJUDWLRQ�LQ�������+H
KROGV�ERWK�D�%�$��LQ�.LQHVLRORJ\�FRPSOHWHG�LQ������DQG�DQ�0�6��LQ�.LQHVLRORJ\�FRPSOHWHG�LQ������
3UHYLRXV�WR�KLV�6WUXFWXUDO�,QWHJUDWLRQ�WUDLQLQJ��WKH�SUDFWLWLRQHU�KDG�EHHQ�D�&HUWLILHG�0DVVDJH
7KHUDSLVW�VLQFH������

5HVXOW�

7KHUH�ZDV�D�VLJQLILFDQW�LPSURYHPHQW�LQ�WKH�0LQL�%(67HVW�WHVW�DIWHU�WKH�LQWHUYHQWLRQ��7KH�WRWDO�VFRUH
LPSURYHG�E\�QLQH�SRLQWV��IURP����RI����SRLQWV�WR����RI�����7KH�ILUVW�RI�IRXU�VXEVHFWLRQV��DQWLFLSDWRU\
SRVWXUDO�DGMXVWPHQWV��LQFUHDVHG�E\�RQH�SRLQW��6XEVHFWLRQ��UHDFWLYH�SRVWXUDO�FRQWURO�LPSURYHG�IURP
����WR������VKRZLQJ�WKH�VXEMHFW�ZDV�DEOH�WR�UHFRYHU�EDODQFH�ZLWK�IHZHU�VWHSV��7KH�VHQVRU\
RULHQWDWLRQ�WHVWV�FDWHJRU\�LPSURYHG���SRLQWV�IURP�����WR������DQG�WKH�G\QDPLF�JDLW�VXEVHFWLRQ�DOVR
LPSURYHG���SRLQWV�IURP������WR������

'LVFXVVLRQ

7KH�0LQL�%(67HVW�RXWFRPH�SURYLGHG�GHWDLO�DERXW�WKH�GHJUHH�WKDW�YDULRXV�ELRORJLFDO�V\VWHPV�ZHUH
DIIHFWHG�E\�WKH�506,�VHULHV��7KRXJK�WKH�VXEVHFWLRQV�DUH�WKH�FRQYHUJHQFH�RI�PRUH�WKDQ�RQH�DVSHFW�RI

EDODQFH��HDFK�RI�WKH�IRXU�FDWHJRULHV�SURYLGHV�D�SDUWLFXODU�IRFXV����

7KH�ILUVW�VHFWLRQ�PHDVXUHG�WKH�VXEMHFW
V�DELOLW\�WR�DQWLFLSDWH�SRVWXUDO�DGMXVWPHQWV��7KLV�VXEVFRUH
LQFUHDVHG�WKH�OHDVW�SRVW�LQWHUYHQWLRQ�EHFDXVH�WKH�FOLHQW�ZDV�ODFNLQJ�WKH�VWUHQJWK�QHHGHG�WR

DFFRPSOLVK�WKH�WDVNV�RI�ULVLQJ�RQWR�WRHV�DQG�VWDQGLQJ�RQ�RQH�OHJ�����&RUUHFWLYH�H[HUFLVH�ZRXOG

LPSURYH�SHUIRUPDQFH�RI�WKHVH�WDVNV������DOWKRXJK�KRPH�H[HUFLVHV�ZHUH�RXWVLGH�WKH�VFRSH�RI�WKH
506,�LQWHUYHQWLRQ��7KH�VHFRQG�VHFWLRQ�VKHG�OLJKW�RQ�WKH�VXEMHFW
V�DELOLW\�WR�UHFRYHU�HTXLOLEULXP�ZLWK

D�IDVW�VWHS�LQ�WKH�GLUHFWLRQ�UHTXLUHG�WR�EULQJ�KHU�IHHW�XQGHU�KHU�FHQWHU�RI�PDVV�����,PSURYHPHQWV�LQ

WKHVH�WDVNV�VLJQLI\�DQ�LPSURYHPHQW�LQ�SURSULRFHSWLYH�IHHGEDFN�DQG�UDSLG�PRWRU�UHVSRQVH�����7KH
WKLUG�VHFWLRQ��VHQVRU\�RULHQWDWLRQ��WHVWHG�WKH�FOLHQW
V�YHVWLEXODU�V\VWHP�DV�ZHOO�DV�VHQVRU\�LQWHJUDWLRQ

ZKHQ�VWDQGLQJ�RQ�YDULHG�VXUIDFHV�ZLWK�KHU�H\HV�RSHQ�DQG�FORVHG�����$JDLQ��WKHUH�ZDV�DQ
LPSURYHPHQW�LQ�WKHVH�WDVNV�SRVW�LQWHUYHQWLRQ��SDUWLFXODUO\�LQ�VWDQGLQJ�ZLWK�IHHW�WRJHWKHU�DQG�H\HV
FORVHG�RQ�D�IRDP�VXUIDFH��7KH�VXEMHFW�ZDV�XQDEOH�WR�EDODQFH�IRU�PRUH�WKDQ�RQH�VHFRQG�EHIRUH�WKH
506,�VHULHV��DQG�SRVW�LQWHUYHQWLRQ�ZDV�DEOH�WR�EDODQFH�PRUH�WKDQ����VHFRQGV��7KLV�LPSURYHPHQW�LV
OLNHO\�GXH�LQ�SDUW�WR�WKH�HPSKDVLV�WKH�5ROI�0HWKRG�SXWV�RQ�LPSURYLQJ�WKH�FOLHQW
V�VHQVH�RI�KHUVHOI�LQ
VSDFH��&DOP�DZDUHQHVV�DQG�FRQILGHQFH�DUH�EURXJKW�WR�SRVWXUH�DQG�PRYHPHQW�GXULQJ�HDFK�VHVVLRQ�
7KH�FOLHQW�LV�WDXJKW�WR�DSSUHFLDWH�DQG�SHUFHLYH�WKH�UHODWLRQVKLS�EHWZHHQ�PRYHPHQW�DQG�SRVWXUH�DQG
HPRWLRQDO�VWDWHV�WKDW�VXSSRUW�RU�GHWUDFW�IURP�KHU�EDODQFH�DQG�IXQFWLRQ��7KLV�HQKDQFHPHQW�LQ�VHOI�

DZDUHQHVV�LQ�WXUQ�DIIHFWV�WKH�IUDPH�RI�UHIHUHQFH�WKH�YHVWLEXODU�V\VWHP�KDV�IRU�VSDWLDO�RULHQWDWLRQ�����

,Q�WKH�ODVW�VXEFDWHJRU\��G\QDPLF�EDODQFH�GXULQJ�JDLW��LPSURYHPHQWV�ZHUH�UHFRUGHG�LQ�WKH�ZDONLQJ
RYHU�REVWDFOH�WDVN�DQG�ZDONLQJ�WR�D�SLYRW�WXUQ�WDVN��7KHUH�ZDV�QR�LPSURYHPHQW�LQ�D�WDVN�WKDW
UHTXLUHG�DWWHQWLRQ�VSOLW�EHWZHHQ�ZDONLQJ�DQG�D�FRJQLWLYH�WDVN��QRU�ZDONLQJ�ZLWK�D�KHDG�WXUQ��7KLV
VXEVHFWLRQ�WHVWHG�VHQVRULPRWRU�SURJUDPV�UHODWHG�WR�SRVWXUH�DQG�JDLW�DV�WKH�FOLHQW�PDQDJHG�ZDONLQJ

ZLWK�YDULRXV�FKDOOHQJHV����
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�bRIb��

7KHVH�LPSURYHPHQWV�LQ�VFRUH�PD\�EH�GXH�WR�D�UHFDOLEUDWLRQ�RI�VHQVRU\�RUJDQV�IRXQG�ZLWKLQ�WKH
IDVFLD��7KH�QHUYRXV�V\VWHP�UHFHLYHV�WKH�JUHDWHVW�DPRXQW�RI�VHQVRU\�LQIRUPDWLRQ�IURP�P\RIDVFLDO

WLVVXH������WKHUHIRUH�PDQLSXODWLRQ�RI�WKLV�WLVVXH�FDQ�DOWHU�VHQVRU\�IHHGEDFN��+LVWRORJLFDO�ILQGLQJV
KDYH�GLVFRYHUHG�FRQWUDFWLOH�FHOOV��IUHH�QHUYH�HQGLQJV��DQG�PHFKDQRUHFHSWRUV�ZLWKLQ�WKH�IDVFLD��PRVW

DEXQGDQWO\�LQ�WKH�VXSHUILFLDO�IDVFLD������������$SRQHXURWLF�IDVFLD��VXFK�DV�WKH�WKRUDFROXPEDU�IDVFLD
DQG�IDVFLD�ODWD��IXQFWLRQ�WR�WUDQVPLW�WHQVLRQ�EHWZHHQ�DGMDFHQW�MRLQWV��DQG�EHWZHHQ�V\QHUJLVWLF�PXVFOH

JURXSV��ZKLFK�FUHDWHV�DQ�DQDWRPLFDO�FRQWLQXLW\������)XUWKHUPRUH��WKHVH�PHFKDQRUHFHSWRUV�LQ�WKHVH

IDVFLDO�VKHHWV�FDQ�SHUFHLYH�WKH�VWUHWFK�RI�XQGHUO\LQJ�PXVFOHV�YLD�P\RWHQGLQRXV�MXQFWLRQV���������$W�D
PRUH�ORFDO�OHYHO��PHFKDQRUHFHSWRUV�LQ�HSLP\VLDO�IDVFLD�DVVRFLDWH�ZLWK�LQGLYLGXDO�PXVFOH�ILEHUV�DUH

VWLPXODWHG�WR�FRUUHVSRQG�ZLWK�WKH�SDUWLFXODU�PXVFXODU�FRQWUDFWLRQ���������$�GLVWDO�PXVFOH�SHUFHLYHV
WKH�VWDWH�RI�FRQWUDFWLRQ�RI�D�SUR[LPDO�PXVFOH�WKURXJK�IDVFLDO�FRQQHFWLRQV��)XUWKHUPRUH��WKH
WUDQVPLVVLRQ�RI�VWUHWFKHG�IDVFLD�FDQ�VWLPXODWH�PXVFOH�VSLQGOH�FHOOV��WKXV�LQIOXHQFLQJ�PXVFOH

FRQWUDFWLRQ������7KH�QHXURORJLFDO�FRPPXQLFDWLRQ�WKURXJK�FRQQHFWLYH�WLVVXH�PD\�EH�KRZ�D�JOREDO
DSSURDFK�WR�PDQXDO�WKHUDS\�VXFK�DV�506,�FRXOG�KDYH�VLJQLILFDQW�HIIHFWV�

7KHVH�ILQGLQJV�OHQG�WR�WKH�FRQFHSWLRQ�WKDW�WKH�506,�VHULHV�PD\�KDYH�UHPRYHG�GLVWRUWLRQV�LQ�WKH
IDVFLD��ZKLFK�KDG�WKH�HIIHFW�RI�LPSURYLQJ�WKH�FRPPXQLFDWLRQ�EHWZHHQ�VHQVRU\�RUJDQV�LQ�IDVFLD�DQG
PXVFOH�DQG�DOVR�IRUFH�WUDQVPLVVLRQ�WKURXJK�VHJPHQWV�RI�WKH�ERG\��$V�D�UHVXOW��WKHUH�PD\�KDYH�EHHQ
VRPH�LPSURYHPHQW�LQ�WKH�WUDQVPLVVLRQ�RI�IRUFH�WKURXJK�NLQHWLF�FKDLQV��SURSULRFHSWLYH�IHHGEDFN�
VSDWLDO�DZDUHQHVV��DQG�QHXURPXVFXODU�FRRUGLQDWLRQ��7KLV�LV�ZKDW�WKH�IDVFLDO�UHVHDUFKHU�5REHUW

6FKOHLS�WHUPHG��VHQVRU\�UHILQHPHQW������

7KHUH�LV�VRPH�UHVHDUFK�WR�FRUURERUDWH�WKH�IDU�UHDFKLQJ�UROH�RI�IDVFLD�LQ�PXVFOH�IXQFWLRQ�

SURSULRFHSWLRQ��DQG�WUDQVPLVVLRQ�RI�WHQVLRQ�������������0RVW�QRWDEO\��D�VWXG\�RI�WKLUW\�WKUHH�KHDOWK\
PHQ�UHFRUGHG�HOHFWULFDO�DQG�PHFKDQLFDO�YLEUDWLRQ�UHVSRQVH�RI�PXVFOHV�UHPRWH�WR�D�PXVFOH�EHLQJ
PDVVDJHG��(OHFWURP\RJUDP�PHFKDQRP\RJUDP��(0*�00*��K\EULG�SUREHV�GHWHFWHG�VLJQDOV�IURP
WKH�PLGGOH�GHOWRLG�DQG�WHQVRU�IDVFLD�ODWD��7)/��EHIRUH�DQG�DIWHU�PDQXDO�WKHUDS\�WR�WKH
EUDFKLRUDGLDOLV�DQG�SHURQHDO�PXVFOHV��UHVSHFWLYHO\��(0*�DPSOLWXGH�LQFUHDVHG�LQ�WKH�7)/�RQO\��DQG

00*�LQFUHDVHG�LQ�7)/�DQG�GHOWRLG����VKRZLQJ�FRQWLQXLW\�EHWZHHQ�UHPRWH�VWUXFWXUHV�YLD�IDVFLD�
$QRWKHU�VWXG\�IRXQG�SURSULRFHSWLYH�DFXLW\�LQ�WKH�DQNOH�MRLQW�PHDVXUHG�E\�GXDO�LQFOLQRPHWHU�ZDV
VLJQLILFDQWO\�JUHDWHU�LQ�D�PDVVDJH�WUHDWHG�JDVWURFQHPLXV�ZLWK�H[HUFLVH�LQGXFHG�PXVFOH�GDPDJH�DV

FRPSDUHG�WR�D�FRQWURO��������

&OLHQW�3HUVSHFWLYH

7KURXJK�WKH�FRXUVH�RI�WKH�VHULHV�LQWHUYHQWLRQ��WKH�FOLHQW�UHSRUWHG�KHU�VXUSULVH�ZKHQ�VKH�WULSSHG�RYHU
DQ�REVWDFOH�LQ�D�SDUNLQJ�ORW�DQG�FDXJKW�KHU�EDODQFH��6KH�H[SHULHQFHG�OHVV�NQHH�SDLQ�JRLQJ�XS�DQG
GRZQVWDLUV��SDUWLFXODUO\�IROORZLQJ�WKH��WK�VHVVLRQ��ZKLFK�LQFOXGHG�WKH�P\RIDVFLDO�UHOHDVH�RI�WKH
TXDGULFHSV��6KH�DOVR�ZDV�SOHDVHG�ZLWK�D�QHZIRXQG�DELOLW\�WR�VLW�FURVV�OHJJHG�LQ�WKH�FDU�
UHSUHVHQWDWLYH�RI�LPSURYHG�KLS�DQG�ORZHU�H[WUHPLW\�IOH[LELOLW\�JDLQHG�GXULQJ�WKH�506,�VHULHV�

/LPLWDWLRQV
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�bRIb��

7KH�RXWFRPH�PHDVXUH�RI�WKLV�VWXG\�RIIHUV�LQVLJKWV�WR�KHOS�SK\VLFDO�WKHUDSLVWV�WUHDW�SDWLHQWV�ZLWK
EDODQFH�GLVRUGHUV��KRZHYHU��LW�GRHV�QRW�SUHFOXGH�WKH�QHHG�IRU�IXUWKHU�GLDJQRVLV�WR�GHWHUPLQH�WKH�PRVW
DFFXUDWH�FDXVH�RI�EDODQFH�ORVV��7KH�FKDQJH�LQ�REMHFWLYH�PHDVXUH�UHSRUWHG�KHUHLQ�FRXOG�EH�IXUWKHU
DQDO\]HG�E\�RWKHU�WHVWV�WR�FODULI\�WKH�QDWXUH�RI�WKH�FRQVWUDLQWV�RI�WKH�VXEMHFW��6HFRQGO\��WKH�YDOLGLW\�RI
WKH�RXWFRPH�PHDVXUH�FRXOG�EH�VWUHQJWKHQHG�E\�KDYLQJ�D�IRUPDOO\�WUDLQHG�SK\VLFDO�WKHUDSLVW
DGPLQLVWHU�WKH�0LQL�%(67HVW��5HVHDUFK�KDV�GHPRQVWUDWHG�WKDW�LQH[SHULHQFHG�UDWHUV��ZLWKRXW�SK\VLFDO
WKHUDS\�H[SHULHQFH�ZHUH�DEOH�WR�OHDUQ�DQG�VFRUH�WKH�%(67HVW�ZLWK�JRRG�DFFXUDF\��KRZHYHU��D

WKHUDSLVW�ZLWK�H[SHUWLVH�LQ�WKH�QXDQFHV�RI�WHVWLQJ�PD\�KDYH�SURYLGHG�PRUH�DFFXUDF\�����/DVW��HDFK�6,
SUDFWLWLRQHU�EULQJV�GLIIHUHQW�OHYHOV�RI�H[SHULHQFH�DQG�HGXFDWLRQ�WR�WKH�SURFHVV��ZKLFK�FRXOG�PDNH�WKH
UHSURGXFWLRQ�RI�WKH�UHVXOWV�GLIILFXOW��$GGLWLRQDOO\��PRUH�UHVHDUFK�LV�QHHGHG�WR�REVHUYH�ZKHWKHU
VHYHUDO�VXEMHFWV�H[SHULHQFH�D�VLPLODU�OHYHO�RI�LPSURYHPHQW�EHIRUH�EURDGHU�FRQFOXVLRQV�FDQ�EH�GUDZQ
DERXW�WKH�HIILFDF\�RI�506,�DV�D�WKHUDS\�WR�SUHYHQW�IDOOV�DPRQJ�HOGHUO\�SHRSOH�

&RQFOXVLRQ

7KLV�FDVH�UHSRUW�SURYLGHG�DQ�HYLGHQFH�EDVHG�GHVFULSWLRQ�RI�WKH�506,�RQ�EDODQFH��7KH�506,�KDG�D
VLJQLILFDQW�HIIHFW�RQ�WKH�0LQL�%(67HVW��D�UHOLDEOH�DQG�YDOLG�PHDVXUH�RI�V\VWHP�VSHFLILF�EDODQFH

GHILFLWV�������7KH�UHVXOWV�VXSSRUW�UHVHDUFK�HYLGHQFH�WKDW�VXJJHVWV�VNLOOHG�PDQXDO�PDQLSXODWLRQ
IRFXVHG�RQ�WKH�IDVFLDO�V\VWHP�WKURXJKRXW�WKH�ZKROH�ERG\�FDQ�LPSURYH�ERG\�DOLJQPHQW�
SURSULRFHSWLYH�IXQFWLRQ��DQG�PRWRU�FRRUGLQDWLRQ��7KH�5ROI�0HWKRG�LQWHUYHQWLRQ�KDG�D�SRVLWLYH�HIIHFW
RQ�HDFK�VXE�VHFWLRQ�RI�WKH�0LQL�%(67HVW��WKRXJK�GLG�QRW�KDYH�DQ�HIIHFW�RQ�VWUHQJWK�GHILFLWV�
7KHUHIRUH��506,�LV�PRVW�XVHIXO�ZKHQ�FRQVLGHUHG�DV�SDUW�RI�D�EURDG�DSSURDFK�WR�WKHUDS\�LQ�RUGHU�WR
SURYLGH�SDWLHQWV�FRPSUHKHQVLYH�DQG�HIIHFWLYH�WUHDWPHQW�IRU�IDOO�SUHYHQWLRQ�

$FNQRZOHGJHPHQWV

7KDQNV�WR�WKH�ODWH�'U��'RQ�+D]HQ��ZKR�LQVSLUHG�PH�WR�EHFRPH�D�5ROIHU���+H�JDYH�PH�DQ�H[DPSOH
RI�KRZ�WR�UHPDLQ�D�VWXGHQW�WKURXJKRXW�P\�FDUHHU�DQG�FRQWLQXH�WR�H[SORUH�WKH�SRWHQWLDO�RI�WKLV�ZRUN�

5HIHUHQFHV

���6LPRQV�'*��7UDYHOO�-*��6LPRQV�/6��7UDYHOO��6LPRQV�	�6LPRQV�0\RIDVFLDO�3DLQ�DQG

'\VIXQFWLRQ��7KH�7ULJJHU�3RLQW�0DQXDO���UG�HG��3KLODGHOSKLD��:ROWHUV�.OXZHU�������
���&RWWLQJKDP�-��3RUJHV��6:��5LFKPRQG�.��6KLIWV�LQ�SHOYLF�LQFOLQDWLRQ�DQJOH�DQG
SDUDV\PSDWKHWLF�WRQH�SURGXFHG�E\�5ROILQJ�VRIW�WLVVXH�PDQLSXODWLRQ��3K\VLFDO�7KHUDS\�������
�����������������

���+RUDN�)%��:ULVOH\�'0��)UDQN�-��7KH�EDODQFH�HYDOXDWLRQ�V\VWHPV�WHVW��%(67HVW��WR
GLIIHUHQWLDWH�EDODQFH�GHILFLWV��3K\VLFDO�7KHUDS\�������0D\������������±����
KWWSV���GRL�RUJ���������SWM���������

���-DFREVRQ�(��6WUXFWXUDO�LQWHJUDWLRQ��DQ�DOWHUQDWLYH�PHWKRG�RI�PDQXDO�WKHUDS\�DQG�VHQVRULPRWRU
HGXFDWLRQ��-RXUQDO�RI�$OWHUQDWLYH�DQG�&RPSOHPHQWDU\�0HGLFLQH������������������������

���-DPHV�+��&DVWHQHGD�/��0LOOHU�0(��)LQGOH\�7��5ROILQJ�VWUXFWXUDO�LQWHJUDWLRQ�WUHDWPHQW�RI
FHUYLFDO�VSLQH�G\VIXQFWLRQ��-RXUQDO�RI�%RG\ZRUN�	�0RYHPHQW�7KHUDSLHV��������������������
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�bRIb��

���.DVVROLN�.��$QGU]HMHZVNL�:��7U]HVLFND�(��5ROH�RI�WKH�WHQVHJULW\�UXOH�LQ�WKHRUHWLFDO�EDVLV�RI
PDVVDJH�WKHUDS\��-RXUQDO�RI�%DFN�DQG�0XVFXORVNHOHWDO�5HKDELOLWDWLRQ������������������

���.DVVROLN�.��-DVNROVND�$��.LVLHO�6DMHZLF]�.��0DUXVLDN�-��.DZF]\QVNL��$��-DVNROVNL��$�
7HQVHJULW\�SULQFLSOH�LQ�PDVVDJH�GHPRQVWUDWHG�E\�HOHFWUR��DQG�PHFKDQRP\RJUDSK\��-RXUQDO�RI
%RG\ZRUN�DQG�0RYHPHQW�7KHUDSLHV��������������������

���/HGG\�$/��&URZQHU�%(��(DUKDUW�*0��8WLOLW\�RI�WKH�0LQL�%(67HVW��%(67HVW��DQG�%(67HVW
VHFWLRQV�IRU�EDODQFH�DVVHVVPHQWV�LQ�LQGLYLGXDOV�ZLWK�3DUNLQVRQ
V�GLVHDVH��-RXUQDO�RI
QHXURORJLF�SK\VLFDO�WKHUDS\��-137�����������������±���
KWWSV���GRL�RUJ���������137��E���H�����D���F

���/RL�(&��%X\VVH�&$��3ULFH�.6��-DUDPLOOR�70��3LFR�(�/��+DQVHQ�$%��)HOGPDQ�+0�
0\RIDVFLDO�VWUXFWXUDO�LQWHJUDWLRQ�WKHUDS\�RQ�JURVV�PRWRU�IXQFWLRQ�DQG�JDLW�LQ�\RXQJ�FKLOGUHQ
ZLWK�VSDVWLF�FHUHEUDO�SDOV\��$�UDQGRPL]HG�FRQWUROOHG�WULDO��)URQWLHUV�LQ�3HGLDWULFV�������
������������

����0DOKRWUD�.��'DYGD�.��6LQJK�'����������7KH�SDWKRORJ\�DQG�PDQDJHPHQW�RI�OHVVHU�WRH
GHIRUPLWLHV��()257�RSHQ�UHYLHZV������������������±�����KWWSV���GRL�RUJ��������������
�������������

����0F.HQQH\�.��(OGHU�$6��(OGHU�&��+XWFKLQV�$��0\RIDVFLDO�UHOHDVH�DV�D�WUHDWPHQW�IRU
RUWKRSDHGLF�FRQGLWLRQV��$�V\VWHPDWLF�UHYLHZ��-RXUQDO�RI�$WKOHWLF�7UDLQLQJ�������������������
����

����0RQFDGD�/99��0LUH�/*��3UHYHQWLQJ�)DOOV�LQ�2OGHU�3HUVRQV��$P�)DP�3K\VLFLDQ�������$XJ
��������������������30,'�����������

����2DWLV��&$��.LQHVLRORJ\��7KH�0HFKDQLFV�DQG�3DWKRPHFKDQLFV�RI�+XPDQ�0RYHPHQW���UG�HG�
3KLODGHOSKLD��:ROWHUV�.OXZHU�������

����5LOH\�'6��%DUEHU�06��.LHQOH�*6��$URQVRQ�-.��YRQ�6FKRHQ�$QJHUHU�7��7XJZHOO�3��HW�DO�
([SOLFDFLRQHV�\�HODERUDFLRQHV�GH�&$5(�������'LUHFWULFHV�SDUD�OD�SUHVHQWDFLyQ�GH�LQIRUPHV
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