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%LODWHUDOO\ )XVHG 6XSHUQXPHUDU\ .LGQH\V� $ 9HU\
5DUH &DVH 5HSRUW DQG 5HYLHZ RI /LWHUDWXUH
$OHPD\HKX 7HJHJQH 7HIHUD�� .DOHDE +DEWHPLFKDHO *HEUHVHODVVLH �� )H\VHO +DVVHQ ,VVDFN ��
$VKHQDÀ $EHUUD %XVHU�� )HULG 2XVPDQ 0XPPHG �� 0DVUHVKD 6RORPRQ 'LQR��
)LWVXP *HEUHHJ]LDEKHU *HEUHKLZRW �

�'HSDUWPHQW RI 6XUJHU\� 8URORJ\ 8QLW� 6W� 3DXO·V +RVSLWDO 0LOOHQQLXP 0HGLFDO &ROOHJH� $GGLV $EDED� (WKLRSLD� �'HSDUWPHQW RI 5DGLRORJ\� 6W� 3DXO·V
+RVSLWDO 0LOOHQQLXP 0HGLFDO &ROOHJH� $GGLV $EDED� (WKLRSLD

&RUUHVSRQGHQFH� .DOHDE +DEWHPLFKDHO *HEUHVHODVVLH� 'HSDUWPHQW RI 6XUJHU\� 8URORJ\ 8QLW� 6W� 3DXO·V +RVSLWDO 0LOOHQQLXP 0HGLFDO &ROOHJH�
32 %R[ ������ $GGLV $EDED� (WKLRSLD� (PDLO .DOHDE���#JPDLO�FRP� NDOHDE�KDEWHPLFKDHO#VSKPPF�HGX�HW

$EVWUDFW� 6XSHUQXPHUDU\ NLGQH\ LV D UDUH DQRPDO\ RI QXPEHU ZKHUH FRPPRQO\ D WKLUG H[WUD NLGQH\ H[LVWV ZLWK LWV RZQ FROOHFWLQJ
V\VWHP� EORRG VXSSO\� DQG HQFDSVXODWHG SDUHQFK\PD� +RZHYHU� DQ H[WUHPHO\ UDUH DQG XQLTXH GLDJQRVLV RI ELODWHUDO VXSHUQXPHUDU\
NLGQH\V LV DOVR UHSRUWHG LQ IHZ LQVWDQFHV ZKHUH WZR H[WUD NLGQH\V H[LVW RQ HDFK VLGH RI WKH ERG\� 3DUHQFK\PDO IXVLRQ DQG WKH SUHVHQFH
RI JRRG H[FUHWRU\ IXQFWLRQ PDNH WKH VXSHUQXPHUDU\ NLGQH\V HYHQ UDUHU DV PDQ\ RI WKH UHSRUWHG FDVHV DUH UXGLPHQWDU\ RUJDQV� :H
SUHVHQW D ���\HDU�ROG PDQ ZLWK D VXGGHQ RQVHW RI DJRQL]LQJ ULJKW ÀDQN SDLQ DQG WHQGHUQHVV� 5DGLRORJLF DVVHVVPHQW ZLWK FRPSXWHG
WRPRJUDSK\ VKRZHG ELODWHUDOO\ IXVVHG DQG PDOURWDWHG VXSHUQXPHUDU\ NLGQH\V ZLWK DQ REVWUXFWLYH VWRQH DQG JRRG FRQWUDVW XSWDNH� 7KH
SDWLHQW KDV IRXU IXOO\ IXQFWLRQDO NLGQH\V �WZR RQ HDFK VLGH� ZLWK WKHLU RZQ DUWHULDO VXSSO\� YHQRXV GUDLQDJH� FROOHFWLQJ V\VWHP DQG
LQFRPSOHWHO\ GXSOLFDWHG XUHWHUV ELODWHUDOO\� $Q RSHQ S\HOROLWKRWRP\ LV SHUIRUPHG WR UHOLHYH SDLQ DQG K\GURQHSKURVLV� 7KH SDWLHQW¶V
V\PSWRPV LPSURYHG DIWHU VXUJHU\ DQG GXULQJ VXEVHTXHQW IROORZ�XS�
.H\ZRUGV� ELODWHUDOO\ IXVHG VXSHUQXPHUDU\ NLGQH\V� VXSHUQXPHUDU\ NLGQH\� PDOURWDWLRQ

,QWURGXFWLRQ
&RQJHQLWDO DQRPDOLHV RI WKH NLGQH\ DQG XULQDU\ WUDFW �&$.87� DUH PXOWLSOH GLVHDVHV FKDUDFWHUL]HG E\ DOWHUDWLRQV RI
HPEU\RJHQHVLV ZLWK GLIIHUHQW DQDWRPLFDO RULJLQV DORQJ WKH XULQDU\ WUDFW� 6XSHUQXPHUDU\ NLGQH\ �61.� LV DQ H[WUHPHO\
UDUH DQRPDO\ GH¿QHG DV DQ H[WUD NLGQH\�V� ZLWK LWV RZQ VHSDUDWH FROOHFWLQJ V\VWHP� EORRG VXSSO\� DQG FDSVXOH� 6R IDU�
DERXW �� FDVHV RI 61. DUH UHSRUWHG� $OWKRXJK WKH FRPPRQ ¿QGLQJ LV D VLQJOH H[WUD NLGQH\ ORFDWHG FDXGDOO\ WR WKH OHIW RI
WKH PLGOLQH� YHU\ UDUH DQG XQLTXH GLDJQRVLV RI ELODWHUDO 61.V LV DOVR UHSRUWHG LQ XS WR � FDVHV VR IDU DQG RQO\ WZR UHSRUWV
RI ELODWHUDO 61.V ZLWK XUROLWKLDVLV H[LVW��±�

0DMRULW\ RI WKH FDVHV DUH DV\PSWRPDWLF DQG WKH GLDJQRVLV LV FRPPRQO\ LQFLGHQWDO GXULQJ RSHUDWLRQV� 2FFDVLRQDOO\
KRZHYHU� 61.V PD\ SUHVHQW ZLWK V\PSWRPV GXULQJ FKLOGKRRG RU HDUO\ DGXOWKRRG GXH WR FDOFXOL� WXPRUV� RU LQIHFWLRQV������

61.V DUH DOVR HDVLO\ PLVVHG GXULQJ FURVV�VHFWLRQDO LPDJLQJ GXH WR WKH IDFW WKDW WKH VXSHUQXPHUDU\ XQLW LV RIWHQ VPDOO�
G\VSODVWLF� DQG QRQ�HQKDQFLQJ� $FFRUGLQJ WR *HLVLQJHU� WKH VXSHUQXPHUDU\ XQLW PD\ EH FRPSOHWHO\ GLVWLQFW IURP WKH
QDWLYH NLGQH\ RU YHU\ UDUHO\ IXVHG WR LW E\ ORRVH FRQQHFWLYH WLVVXH������ ,Q WKLV FDVH UHSRUW� ZH SUHVHQW D V\PSWRPDWLF
\RXQJ PDQ ZLWK ELODWHUDOO\ IXVHG DQG PDOURWDWHG 61.V DQG DQ REVWUXFWLYH VWRQH GLDJQRVHG E\ FRQWUDVW HQKDQFHG &7 VFDQ�

&DVH 3UHVHQWDWLRQ
$ ���\HDU�ROG PDQ SUHVHQWHG WR WKH HPHUJHQF\ GHSDUWPHQW ZLWK D FRPSODLQW RI VXGGHQ RQVHW DQG VHYHUH ULJKW VLGH ÀDQN
SDLQ IRU � KRXUV� 7KH SDLQ KDG FROLFN\ QDWXUH DQG UDGLDWHG WR WKH LSVLODWHUDO JURLQ� +H UHSRUWHG DVVRFLDWHG QDXVHD DQG
UHSHDWHG YRPLWLQJ VLQFH WKH RQVHW RI WKH SDLQ� 7KHUH ZDV QR UHSRUW RI IHYHU� XULQH FRORU FKDQJH RU ERZHO KDELW DOWHUDWLRQV�
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7KH SDWLHQW DOVR GHQLHG DQ\ SULRU KLVWRU\ RI VLPLODU SDLQ HSLVRGHV DV ZHOO DV H[WHUQDO WUDXPD� 7KH YLWDO VLJQV ZHUH DOO
QRUPDO� 1R DEQRUPDOLW\ ZDV GHWHFWHG RQ FRPSOHWH SK\VLFDO H[DPLQDWLRQ H[FHSW PLOG ULJKW ÀDQN WHQGHUQHVV�

/DERUDWRU\ ZRUN XS RI XULQH UHYHDOHG !� UHG EORRG FHOOV SHU KLJK SRZHU ¿HOG ZLWK QR SXV FHOOV� EDFWHULD� FDVW RU
FU\VWDOV�

7KH UHQDO DQG OLYHU IXQFWLRQ WHVWV DV ZHOO DV FRPSOHWH EORRG FRXQW UHWXUQHG ZLWK QRUPDO UHVXOWV� :LWK WKH LPSUHVVLRQ
RI ULJKW XUHWHULF FROLF DQG SRVVLEOH REVWUXFWLYH XURSDWK\� LQWUDYHQRXV DQDOJHVLFV ZHUH DGPLQLVWHUHG DQG D IRFXVHG EHG VLGH
XOWUDVRQRJUDSK\ �86*� RI WKH DEGRPHQ ZDV GRQH DQG UHYHDOHG D ODWHUDOO\ PDOURWDWHG ULJKW NLGQH\ ZLWK PLOG K\GURQH�
SKURVLV DQG K\SHUHFKRLF IRFXV LQ WKH UHQDO SHOYLV� 7KH UDGLRORJLVW DOVR UHSRUWHG D VHHPLQJO\ HORQJDWHG ULJKW NLGQH\ DQG
PRUH WKDQ QRUPDO QXPEHU RI FDO\FHV�

'XH WR SDWLHQW GLVFRPIRUW GXULQJ 86* VWXG\� FKDUDFWHUL]DWLRQ RI WKH FRQWUDODWHUDO NLGQH\ ZDV QRW SRVVLEOH� )RU WKLV
UHDVRQ� D FRQWUDVW HQKDQFHG &7 VFDQ RI WKH DEGRPHQ ZDV SHUIRUPHG� 7KH UHVXOW VKRZHG WKH SUHVHQFH RI QRUPDOO\ ORFDWHG
NLGQH\V LQ WKHLU UHQDO IRVVH ZLWK DFFRPSDQ\LQJ WZR DGGLWLRQDO UHQDO XQLWV �RQH RQ HDFK VLGH� SDUWLDOO\ IXVHG ZLWK WKH
ORZHU SROHV RI WKH UHVSHFWLYH RUWKRWRSLF NLGQH\V� $ ��� FP VLQJOH VWRQH LV DOVR VHHQ ZLWKLQ WKH SHOYLV RI WKH ULJKW 61.�
7KH VXSHUQXPHUDU\ XQLWV KDYH VHSDUDWH FDO\FHDO V\VWHPV DQG UHQDO SHOYLV ZLWK WKHLU RZQ YDVFXODU VXSSO\ DQG YHQRXV
GUDLQDJH� $OO WKH IRXU UHQDO XQLWV KDYH JRRG FRQWUDVW XSWDNH DQG WLPHO\ H[FUHWLRQ �)LJXUH �$±'�� )XVLRQ RI WKH UHQDO XQLWV
RFFXUV ELODWHUDOO\ ZLWK DQ DGGLWLRQDO DQWHUR ± ODWHUDO URWDWLRQDO DQRPDO\ RI ERWK 61.V �)LJXUH �$±&�� 7KH ULJKW 61. KDV
DQ DUWHULDO VXSSO\ IURP WKH DRUWD MXVW DW LWV ELIXUFDWLRQ ZKLOH WKH OHIW RQH JHWV LWV VXSSO\ GLUHFWO\ IURP WKH DQWHULRU VXUIDFH
RI DRUWD� 2Q WKH RWKHU KDQG� WKH ULJKW VLGH UHQDO XQLWV DUH GUDLQHG VHSDUDWHO\ E\ WKHLU UHVSHFWLYH YHLQV DQG HPSW\ LQWR WKH
,9& �LQIHULRU YHQDFDYD�� 2Q WKH OHIW VLGH� D FRPPRQ YHQRXV WUXQN LV IRUPHG E\ WKH VXSHUQXPHUDU\ DQG QDWLYH UHQDO YHLQV
DQG HPSWLHV LQWR WKH ,9& EHKLQG WKH DRUWD �UHWUR�DRUWLF FRPPRQ WUXQN� �)LJXUH �$±'�� $ GHOD\HG H[FUHWRU\ ¿OP DOVR
VKRZHG IRXU VHSDUDWH SHOYLFDO\FHDO DUUDQJHPHQWV� RQH IRU HDFK UHQDO XQLW� $ FRQÀXHQFH RI WKH VXSHUQXPHUDU\ UHQDO SHOYLV

)LJXUH � 1RQ�FRQWUDVW &7 VFDQ VKRZLQJ QRUPDO DQDWRPLF ORFDWLRQ RI ERWK QDWLYH NLGQH\V DW WKH OHYHO RI WKH ÀUVW OXPEDU YHUWHEUD �$�� 0DOURWDWHG VXSHUQXPHUDU\ UHQDO XQLWV
DUH SRLQWHG E\ \HOORZ DUURZV DW WKH OHYHO RI WKLUG OXPEDU YHUWHEUD ZLWK D VROLWDU\ VWRQH LQ WKH ULJKW 61. �%�� *RRG FRQWUDVW XSWDNH DQG H[FUHWLRQ E\ ERWK WKH QDWLYH �&� DQG
VXSHUQXPHUDU\ UHQDO XQLWV �'��
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ZLWK LWV LSVLODWHUDO QDWLYH FRXQWHUSDUW LV VHHQ RQ ERWK VLGHV DW WKH OHYHO RI WKH XUHWHUR�SHOYLF MXQFWLRQ �83-� IRUPLQJ
ELODWHUDOO\ LQFRPSOHWH XUHWHUDO GXSOLFDWLRQ �)LJXUH ���

&\VWRVFRS\ ZDV SHUIRUPHG DQG UHYHDOHG QRUPDO ORFDWLRQ RI XUHWHUDO RUL¿FHV DQG ZHOO�GHYHORSHG WULJRQ� $ GLDJQRVLV
RI ELODWHUDOO\ IXVHG VXSHUQXPHUDU\ NLGQH\V DQG EL¿G XUHWHUV ZLWK URWDWLRQDO DQRPDO\ DQG VWRQH LV PDGH DQG WKH SDWLHQW
ZDV FRXQVHOHG WR XQGHUJR RSHQ VWRQH UHPRYDO�

$IWHU SDWLHQW FRQVHQW LV REWDLQHG� WKH ULJKW UHQDO XQLWV ZHUH DSSURDFKHG YLD D ULJKW VXEFRVWDO ÀDQN LQFLVLRQ DQG
S\HOROLWKRWRP\ ZDV GRQH WR WKH ORZHU UHQDO XQLW ZLWKRXW GLI¿FXOW\ �)LJXUH ��� 7KH SDWLHQW KDG D VPRRWK SRVWRSHUDWLYH
FRXUVH DQG GLVFKDUJHG ZLWK LPSURYHPHQW�

'LVFXVVLRQ
$ 61. LV GH¿QHG DV WKH SUHVHQFH RI RQH RU PRUH DFFHVVRU\ NLGQH\�V� ZLWK LWV VHSDUDWH FDSVXODU FRYHULQJ� SHOYL�
FDO\FHDO V\VWHP DQG YDVFXODU VXSSO\� ,W PD\ EH VHSDUDWH IURP WKH LSVLODWHUDO QDWLYH NLGQH\ RU FRQQHFWHG WR LW E\ D ORRVH
DUHRODU WLVVXH LQ YDULRXV SDWWHUQV� 7KH WUXH LQFLGHQFH LV XQNQRZQ EXW GLVWULEXWLRQ LV HTXDO DPRQJ PHQ DQG ZRPHQ�
6RPH FRQIXVLRQV PLJKW DULVH UHJDUGLQJ WKH QDPLQJ RI D UHQDO XQLW DV 61.� :KHQ WZR NLGQH\V DUH GHWHFWHG RQ WKH
VDPH VLGH LQ WKH SUHVHQFH RI D FRQWUDODWHUDO NLGQH\� WKH FDXGDOO\ ORFDWHG DQG�RU WKH UHODWLYHO\ VPDOOHU UHQDO XQLW LV
JHQHUDOO\ UHJDUGHG DV EHLQJ VXSHUQXPHUDU\��� ,Q PRVW FDVHV RI 61. UHSRUWHG VR IDU� WKHUH LV D VPDOOHU WKLUG DFFHVVRU\
NLGQH\ FRPPRQO\ RQ WKH OHIW VLGH DQG FDXGDO WR WKH SDUHQFK\PD RI WKH QDWLYH NLGQH\� 7KH PD[LPXP QXPEHU RI 61.V
UHSRUWHG LQ WKH OLWHUDWXUH LV IRXU� 7KH SUHVHQFH RI WZR 61.V �RQH RQ HDFK VLGH RI WKH PLGOLQH� LV DOVR YHU\ UDUH DQG LV
UHSRUWHG RQO\ LQ � FDVHV VR IDU��±������ 7KH ¿UVW ZULWWHQ GRFXPHQWDWLRQ DERXW ELODWHUDO 61. JRHV EDFN WR ���� ZKHUH
9RLJWHO ZURWH DQ DUWLFOH DERXW IHZ DXWRSV\ ¿QGLQJV RI IRXU NLGQH\V LQ KXPDQV���

2QH PLJKW HQFRXQWHU D GLDJQRVWLF FRQIXVLRQ EHWZHHQ 61. DQG D GXSOH[ NLGQH\� WKH ODWHU RQH EHLQJ PRUH FRPPRQ
DQG FKDUDFWHUL]HG E\ UHQDO XQLW FRQWDLQHG ZLWKLQ D VLQJOH FDSVXOH ZLWK WKH VDPH �VLQJOH� YDVFXODU VXSSO\ DV WKH
FRQWUDODWHUDO NLGQH\����� 7KH WRWDO QXPEHU RI FDOLFHV LQ D 61. DQG WKH LSVLODWHUDO NLGQH\ LV KLJKHU WKDQ WKDW RI WKH
FRQWUDODWHUDO NLGQH\������

)LJXUH � &RURQDO DQG VDJLWWDO UHFRQVWUXFWLRQ RI FRQWUDVW HQKDQFHG &7 VFDQ VKRZLQJ WKH FOHDYDJH RI IXVLRQ �DUURZV� EHWZHHQ WKH QDWLYH DQG VXSHUQXPHUDU\ NLGQH\V RQ WKH
ULJKW VLGH �$� DQG OHIW VLGH �%�� $QWHUR�ODWHUDO URWDWLRQ RI WKH VXSHUQXPHUDU\ NLGQH\V �DUURZ KHDGV� DQG QRUPDO DQDWRPLF SRVLWLRQ RI WKH QDWLYH NLGQH\V LV DOVR VKRZQ �&��
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-RVHSK )� *HLVLQJHU ������ ZURWH D FRPSUHKHQVLYH UHYLHZ RI OLWHUDWXUH UHJDUGLQJ �� SDWLHQWV ZLWK WKLV DQRPDO\ DQG
FKDUDFWHUL]HG 61. DV� ³D UDUH VFHQDULR WKDW UHVXOWHG IURP D ODZOHVV HPEU\RORJLFDO VHTXHQFH´� WR GHVFULEH WKH ODFN RI
FRQVLVWHQF\ LQ LWV DQDWRPLF DSSHDUDQFH DQG SK\VLRORJLF IXQFWLRQ�� $ 61. LV RIWHQ VPDOOHU LQ VL]H DQG QRQ�IXQFWLRQDO DV
FRPSDUHG WR LWV QDWLYH FRXQWHUSDUW��� 7R WKH EHVW RI RXU NQRZOHGJH� ELODWHUDOO\ IXVHG DQG IXOO\ IXQFWLRQLQJ 61. XQLWV� DV
LQ RXU FDVH� KDYH QRW EHHQ UHSRUWHG VR IDU�

7KH YDVFXODU GLVWULEXWLRQ RI 61.V LV YHU\ YDULDEOH DQG QR FRQVLVWHQW SDWWHUQ RI DUWHULDO RULJLQ RU YHQRXV RXWÀRZ KDV
EHHQ LGHQWL¿HG VR IDU� $UWHULDO DQG YHQRXV EUDQFKHV IURP WKH FRPPRQ LOLDF� LQWHUQDO LOLDF DQG HYHQ PHVHQWHULF YHVVHOV
KDYH EHHQ UHSRUWHG�

7KH VXSHUQXPHUDU\ XUHWHU� KRZHYHU� KDV D UHODWLYHO\ SUHGLFWDEOH SDWWHUQ DV HLWKHU DV DQ LQGHSHQGHQW SHOYLV DQG XUHWHU
HQWHULQJ LQWR WKH EODGGHU HFWRSLFDOO\ �FRPSOHWH XUHWHULF GXSOLFDWLRQ� RU PRUH FRPPRQO\ E\ IXVLRQ ZLWK WKH XUHWHU RI WKH
QRUPDO NLGQH\ HQWHULQJ LQWR WKH XULQDU\ EODGGHU DV D VLQJOH WUXQN �LQFRPSOHWH XUHWHULF GXSOLFDWLRQ�� :KHQ 61. LV ORFDWHG
FDXGDOO\� D EL¿G XUHWHU LV VHHQ RIWHQ DQG WKH FRPPRQ VLWH RI IXVLRQ LV XVXDOO\ QHDU WKH EODGGHU��±�� 7KH :HLJHUW�0H\HU
UXOH PD\ EH IROORZHG LQ 61.V ZLWK HFWRSLFDOO\ ORFDWHG XUHWHULF RUL¿FHV GXULQJ HQWU\ LQWR WKH EODGGHU EXW UDUH UHSRUWV RI
RSHQLQJ QHDU WKH YDJLQD� FHUYL[� SURVWDWLF XUHWKUD DQG YXOYD DOVR H[LVW���

7KH HPEU\RORJLFDO GHYHORSPHQW RI 61. KDV EHHQ GHEDWHG LQ WKH OLWHUDWXUH� 1RUPDOO\� D VLQJOH PHWDQHSKULF EODVWHPD
LV IRUPHG ZLWKLQ WKH QHSKURJHQLF FRUG DQG D VLQJOH XUHWHUDO EXG JURZV WRZDUGV LW IURP WKH :ROI¿DQ GXFW� IRUPLQJ D VLQJOH
NLGQH\� +RZHYHU� UDUHO\ WZR PHWDQHSKULF EODVWHPDV FDQ EH IRUPHG IURP WKH QHSKURJHQLF FRUG RU D VLQJOH EODVWHPD XQLW
FDQ GLYLGH LQ WR WZR XQLWV� :KHQ WKHVH WZR EODVWHPDV DUH SHQHWUDWHG VHSDUDWHO\ E\ D ELIXUFDWHG RU GRXEOH XUHWHUDO EXG�
D 61. LV IRUPHG� ,Q ERWK FDVHV� D XUHWHULF GXSOLFDWLRQ LV FRPPRQ DQG FDQ EH SDUWLDO RU FRPSOHWH���������

%LODWHUDO 61.V DUH IRUPHG ZKHQ WKLV JURZWK SDWWHUQ RFFXUV RQ ERWK VLGHV� $QDWRPLF IXVLRQ EHWZHHQ WKH QRUPDO
LSVLODWHUDO NLGQH\ DQG WKH 61. LV VXVSHFWHG WR RFFXU GXULQJ GLYLVLRQ RI D VLQJOH QHSKURJHQLF EODVWHPD LQWR WZR

)LJXUH � $[LDO LPDJHV RI DEGRPLQDO &7 VFDQ VKRZLQJ UHVSHFWLYH YDVFXODU DQDWRP\� <HOORZ DUURZV LQGLFDWH VHSDUDWH DUWHULDO VXSSOLHV RI WKH OHIW QDWLYH �$� DQG VXSHUQXPHUDU\
NLGQH\V �%� IURP WKH DRUWD� UHG DUURZV LQGLFDWH D FRPPRQ WUXQN IRUPHG E\ WKH FRQÁXHQFH RI LQGLYLGXDO YHLQV RI WKH OHIW QDWLYH DQG 61. �&� DQG LWV UHWUR�DRUWLF FRXUVH �'�
WRZDUGV WKH ,9&�
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XQLWV���������� 2XU SDWLHQW KDG DQ DGGLWLRQDO URWDWLRQDO DQRPDO\ RI ERWK 61.V OLNHO\ GXH WR DQ DEQRUPDOO\ ODWH XUHWHULF EXG
LQVHUWLRQ��� 1R DVVRFLDWHG DQRPDO\ LV GLDJQRVHG LQ RWKHU RUJDQ V\VWHPV RI WKH SDWLHQW� EXW WKHUH DUH UHSRUWV RI
FRQFRPLWDQW XURORJLF DQG QRQ�XURORJLF DQRPDOLHV LQ SDWLHQWV ZLWK 61.� 7KHVH LQFOXGH� YDJLQDO DWUHVLD� XUHWKUDO
GXSOLFDWLRQ� SHQLOH GXSOLFDWLRQ� KRUVHVKRH NLGQH\� YHQWULFXODU VHSWDO GHIHFWV� FRDUFWDWLRQ RI DRUWD� PHJDXUHWHU� LPSHUIRUDWH
DQXV� DQG PHQLQJRP\HORFHOH������

*HQHUDOO\� PRVW UHQDO DQRPDOLHV DUH SRWHQWLDOO\ SUHGLVSRVHG WR SDWKRORJLF FKDQJHV VXFK DV K\GURQHSKURVLV� S\RQH�
SKURVLV� VWRQHV� F\VW� S\HORQHSKULWLV� K\SRSODVLD� DQG UHQDO SWRVLV� $OWKRXJK WKHLU SDWKRJHQHVLV LV QRW ZHOO HOXFLGDWHG \HW�
PDOLJQDQW GLVHDVHV ZHUH DOVR UHSRUWHG LQ IHZ FDVHV VXFK DV FOHDU FHOO FDUFLQRPD� :LOPV¶ WXPRU DQG XSSHU WUDFW XURWKHOLDO
FDUFLQRPD� )XUWKHUPRUH� 61.V FDQ EH VXEMHFW WR WUDXPD���������

)LJXUH � �' UHFRQVWUXFWHG LPDJHV RI GHOD\HG H[FUHWRU\ SKDVH RI FRQWUDVW HQKDQFHG &7 VFDQ VKRZLQJ DGHTXDWH H[FUHWLRQ RI FRQWUDVW PDWHULDO E\ DOO UHQDO XQLWV DQG
FRQÁXHQFH RI HDFK UHQDO SHOYLV ZLWK LWV LSVLODWHUDO FRXQWHUSDUW DW WKH OHYHO RI 83- ELODWHUDOO\�

)LJXUH � �$� ,QWUDRSHUDWLYH SLFWXUHV VKRZLQJ DQ REVWUXFWHG ULJKW 61. �ZKLWH DUURZ� IXVVHG ZLWK FDXGDO SDUW RI WKH ULJKW QDWLYH NLGQH\ �\HOORZ DUURZ�� �%� 7KH
VXSHUQXPHUDU\ UHQDO SHOYLV LV DFFHVVHG SRVWHULRUO\ DQG S\HOROLWKRWRP\ ZDV GRQH�
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2XU SDWLHQW KDG D VROLWDU\ VHFRQGDU\ VWRQH LQ WKH SHOYLV RI WKH ULJKW VXSHUQXPHUDU\ XQLW OLNHO\ GXH WR WKH XULQH VWDVLV
LQGXFHG E\ WKH DVVRFLDWHG URWDWLRQDO DQRPDO\�

61.V DUH XVXDOO\ DV\PSWRPDWLF DQG GLVFRYHUHG DV DQ LQFLGHQWDO ¿QGLQJ� ,Q VRPH LQVWDQFHV� DXWRSV\ UHFRUGV ZHUH WKH
PHDQV WR GLDJQRVLV� +RZHYHU� LQ VRPH SDWLHQWV� QRQVSHFL¿F V\PSWRPV VXFK DV SDOSDEOH DEGRPLQDO PDVV� SDLQ� IHYHU RU
K\SHUWHQVLRQ PD\ RFFXU� 3DLQ DSSHDUV WR EH WKH PRVW FRQVWDQW SUHVHQWDWLRQ DPRQJ WKH V\PSWRPDWLF 61. FDVHV UHSRUWHG
EXW ZDV YHU\ YDULDEOH LQ ORFDWLRQ� GXUDWLRQ� DQG JHQHUDO FKDUDFWHULVWLFV� *HLVLQJHU UHSRUWHG RQH LQVWDQFH ZKHQ WKH 61.
ZDV RQ WKH OHIW VLGH EXW WKH SDLQ ZDV RQ WKH ULJKW� ,Q RWKHU UDUH UHSRUWV� WKH 61. KDV EHHQ IRXQG WR EH QRUPDO DQG SDWLHQW
V\PSWRPV ZHUH GXH WR VWRQH LQ WKH DQDWRPLFDOO\ QRUPDO NLGQH\�����

6WRQHV KDYH DOVR EHHQ IRXQG LQ ERWK QRUPDO DQG 61. XQLWV� 7KH SDLQ FRPSODLQHG E\ RXU SDWLHQW ZDV DWWULEXWHG WR DQ
LPSDFWHG VWRQH LQ WKH SHOYLV RI WKH ULJKW 61. DQG QRW PHUHO\ GXH WR WKH DQRPDO\ LWVHOI� $V LW LV DOVR VWDWHG LQ PDQ\ RWKHU
UHSRUWV� D FOLQLFDO KLVWRU\ RU SK\VLFDO H[DPLQDWLRQ ¿QGLQJV DSSHDU WR QHYHU VXJJHVW WKH GLDJQRVLV RI 61. DQG WKH ODUJH
PDMRULW\ RI FDVHV DUH GLDJQRVHG LQFLGHQWDOO\ GXULQJ RSHQ VXUJHU\ RU DXWRSV\� 0RVW FDVHV RI 61. KDYH DSSHDUHG DV
D VXUSULVH WR WKH VXUJHRQ������

3UHRSHUDWLYH GLDJQRVLV RI 61. KDV EHHQ UHSRUWHG LQ IHZ FDVHV XVLQJ LPDJLQJ PRGDOLWLHV VXFK DV ,QWUDYHQRXV 8URJUDSK\
�,98�� &7 VFDQ� UDGLRQXFOLGH LPDJLQJ� DQG PDJQHWLF UHVRQDQFH LPDJLQJ �05,�� +RZHYHU� WKH GLDJQRVWLF \LHOG RI VRPH RI WKHVH
LPDJLQJ PRGDOLWLHV VXFK DV ,98 ZLOO HQWLUHO\ GHSHQG RQ WKH IXQFWLRQDOLW\ RI WKH 61.� ,Q WKLV UHJDUG� UHWURJUDGH S\HORJUDPV FDQ
EH XVHIXO������� ,Q RXU SDWLHQW� WKH SUHVHQFH RI IXQFWLRQDOO\ LQWDFW 61.V ZLWK JRRG H[FUHWRU\ IXQFWLRQ DVVLVWHG LQ WKH SUHRSHUDWLYH
GLDJQRVLV� 05, DQG &7DQJLRJUDSK\ FDQ DOVR EH XVHG WR EHWWHU FKDUDFWHUL]H WKH YDVFXODU DQG XUHWHUDO DQDWRP\�� 7R WKH EHVW RI RXU
NQRZOHGJH� WKLV LV WKH ¿UVW FDVH RI ELODWHUDO 61. ZLWK D UHWUR�DRUWLF QDWLYH OHIW UHQDO YHLQ DUUDQJHPHQW�

7KH WUHDWPHQW RI 61.V LV LQGLYLGXDOL]HG DQG QR VWDQGDUG SURWRFRO H[LVWV� ,Q PRVW UHSRUWHG FDVHV� DV\PSWRPDWLF
SDWLHQWV ZLWK LQFLGHQWDOO\ GLDJQRVHG 61.V FDQ EH VLPSO\ REVHUYHG DQG UHDVVXUHG� +RZHYHU� WKH\ VKRXOG EH HYDOXDWHG IRU
WKH FRQFRPLWDQW SUHVHQFH RI RWKHU DQRPDOLHV DQG UHTXLUH UHJXODU IROORZ�XS ZLWK ODERUDWRU\ DV ZHOO DV LPDJLQJ VWXGLHV����

)ROORZ�XS HYDOXDWLRQ ZLWK \HDUO\ XOWUDVRQRJUDSK\ FDQ EH SHUIRUPHG DQG RWKHU LPDJLQJ VWXGLHV FDQ EH UHVHUYHG IRU
V\PSWRPDWLF FDVHV����������

2Q WKH RWKHU KDQG� FRPSOLFDWHG 61.V FDQ EH PDQDJHG GLIIHUHQWO\ GHSHQGLQJ RQ WKH FLUFXPVWDQFHV� 61.V ZLWK
LQIHFWLRQ� SDLQ� QRQ�REVWUXFWLQJ VWRQHV� DQG PLQLPDO K\GURQHSKURVLV FDQ EH LQLWLDOO\ WUHDWHG FRQVHUYDWLYHO\ ZLWK DQWL�
ELRWLFV DQG DQDOJHVLFV� 2SHQ VXSHUQXPHUDU\ QHSKUHFWRP\ RU XUHWHUR ± QHSKUHFWRP\ FDQ EH FRQVLGHUHG LQ FDVHV RI
PDOLJQDQF\� VHYHUH RU UHSHDWHG LQIHFWLRQ DQG PXOWLSOH VWRQHV� $ ODSDURVFRSLF DSSURDFK LV DOVR UHSRUWHG DV DQ RSWLRQ RI
VXUJLFDO UHPRYDO�������������� :H WUHDWHG RXU SDWLHQW ZLWK ULJKW 61. S\HOROLWKRWRP\ WR UHOLHYH WKH REVWUXFWLYH DQG SDLQ�
)XUWKHU UDGLFDO SURFHGXUH LV GHIHUUHG GXH WR WKH DFFHSWDEOH VL]H DQG LQWDFW IXQFWLRQDOLW\ RI WKH ULJKW 61.�

&RQFOXVLRQ
61.V DUH LQ JHQHUDO HSLGHPLRORJLFDOO\ UDUH DQG ELODWHUDO 61.V DUH WKH UDUHVW ZLWK RQO\ IHZ FDVHV UHSRUWHG VR IDU� 0RVW
DUH DV\PSWRPDWLF DQG WKH GLDJQRVLV LV RIWHQ PDGH LQFLGHQWDOO\ GXULQJ RSHUDWLRQ DQG UDUHO\ GXULQJ LPDJLQJ VWXGLHV� &URVV�
VHFWLRQDO LPDJLQJ ZLWK &7 VFDQ RU 05, FDQ DLG LQ WKH GLDJQRVLV� 2IWHQ� 61.V KDYH QR SDUHQFK\PDO FRPPXQLFDWLRQ ZLWK
WKHLU LSVLODWHUDO QDWLYH FRXQWHUSDUWV DQG H[LVW ZLWK WKHLU RZQ FDSVXOH� )XVLRQ EHWZHHQ D QDWLYH DQG D 61. LV UDUHO\
LGHQWL¿HG� $GGLWLRQDOO\� PRVW 61.V DUH GHSULYHG RI IXQFWLRQDOLW\ EXW UDWKHU H[LVW DV UXGLPHQWDU\ RUJDQV� 7KH GLDJQRVLV RI
WZR IXQFWLRQDO 61.V DV HYLGHQFHG E\ FRQWUDVW XSWDNH RQ &7 LPDJLQJ LV VXUSULVLQJO\ XQFRPPRQ� 5HJXODU IROORZ�XS LV
UHFRPPHQGHG LQ DOO SDWLHQWV ZLWK 61.V DV WKHUH LV D ULVN RI GHYHORSLQJ FRPSOLFDWLRQV LQ VRPH SDWLHQWV VXFK DV
K\GURQHSKURVLV� S\HORQHSKULWLV� VWRQH IRUPDWLRQ� DQG PDOLJQDQF\ LQ HLWKHU WKH VXSHUQXPHUDU\ RU WKH QDWLYH UHQDO XQLW�
$VVRFLDWHG JHQLWDO� FDUGLRYDVFXODU� DQG PXVFXORVNHOHWDO GHIHFWV FDQ DOVR FR�H[LVW�

7KHUH LV QR JHQHUDOO\ YDOLG UHFRPPHQGDWLRQ UHJDUGLQJ WUHDWPHQW RI 61.V� +RZHYHU� WKH FRQVHQVXV LV WKDW HDFK
WKHUDSHXWLF GHFLVLRQ VKRXOG EH WDLORUHG WR WKH LQGLYLGXDO FLUFXPVWDQFHV�

$EEUHYLDWLRQV
&$.87� FRQJHQLWDO DQRPDOLHV RI NLGQH\ DQG XULQDU\ WUDFW� 61.� VXSHUQXPHUDU\ NLGQH\� 86*� XOWUDVRQRJUDSK\� &7�
FRPSXWHG WRPRJUDSK\� ,9&� LQIHULRU YHQDFDYD� 05,� PDJQHWLF UHVRQDQFH LPDJLQJ� ,98� LQWUDYHQRXV XURJUDSK\� 83-�
XUHWHUR�SHOYLF MXQFWLRQ�
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'DWD 6KDULQJ 6WDWHPHQW
'DWD VKDULQJ LV QRW DSSOLFDEOH WR WKLV DUWLFOH DV QR GDWDVHWV ZHUH JHQHUDWHG RU DQDO\]HG GXULQJ WKH FXUUHQW VWXG\�

&RQVHQW IRU 3XEOLFDWLRQ
$Q LQVWLWXWLRQDO DSSURYDO ZDV QRW UHTXLUHG WR SXEOLVK WKH UHSRUW GHWDLOV� +RZHYHU� D ZULWWHQ DQG VLJQHG LQIRUPHG FRQVHQW
ZDV REWDLQHG IURP WKH SDWLHQW IRU WKH SXEOLFDWLRQ RI WKLV FDVH UHSRUW DQG DFFRPSDQ\LQJ LPDJHV�

$XWKRU &RQWULEXWLRQV
$OO DXWKRUV PDGH D VLJQL¿FDQW FRQWULEXWLRQ WR WKH ZRUN UHSRUWHG� ZKHWKHU WKDW LV LQ WKH FRQFHSWLRQ� VWXG\ GHVLJQ�
H[HFXWLRQ� DFTXLVLWLRQ RI GDWD� DQDO\VLV DQG LQWHUSUHWDWLRQ� RU LQ DOO WKHVH DUHDV� WRRN SDUW LQ GUDIWLQJ� UHYLVLQJ RU FULWLFDOO\
UHYLHZLQJ WKH DUWLFOH� JDYH ¿QDO DSSURYDO RI WKH YHUVLRQ WR EH SXEOLVKHG� KDYH DJUHHG RQ WKH MRXUQDO WR ZKLFK WKH DUWLFOH
KDV EHHQ VXEPLWWHG� DQG DJUHHG WR EH DFFRXQWDEOH IRU DOO DVSHFWV RI WKH ZRUN�

)XQGLQJ
7KHUH LV QR IXQGLQJ WR UHSRUW�

'LVFORVXUH
7KH DXWKRUV UHSRUW QR FRQÀLFWV RI LQWHUHVW LQ WKLV ZRUN�

5HIHUHQFHV
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MPU����������
��� &KDZOD $� 5HÀX[LQJ VXSHUQXPHUDU\ NLGQH\� HDV\ WR RYHUORRN� &DVH 5HS� ����������EFU�����������
��� 2WR $� .HULPR÷OX 8� (VNLFRUDSFL 6� +D]LURODQ 7� 7HNJ�O 6� %LODWHUDO VXSHUQXPHUDU\ NLGQH\� LPDJLQJ ¿QGLQJV� -%5�%75� ��������������±����
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3XEOLVK \RXU ZRUN LQ WKLV MRXUQDO
7KH ,QWHUQDWLRQDO 0HGLFDO &DVH 5HSRUWV -RXUQDO LV DQ LQWHUQDWLRQDO� SHHU�UHYLHZHG RSHQ�DFFHVV MRXUQDO SXEOLVKLQJ RULJLQDO FDVH UHSRUWV IURP DOO
PHGLFDO VSHFLDOWLHV� 3UHYLRXVO\ XQSXEOLVKHG PHGLFDO SRVWHUV DUH DOVR DFFHSWHG UHODWLQJ WR DQ\ DUHD RI FOLQLFDO RU SUHFOLQLFDO VFLHQFH� 6XEPLVVLRQV
VKRXOG QRW QRUPDOO\ H[FHHG ����� ZRUGV RU � SXEOLVKHG SDJHV LQFOXGLQJ ¿JXUHV� GLDJUDPV DQG UHIHUHQFHV� 7KH PDQXVFULSW PDQDJHPHQW V\VWHP LV
FRPSOHWHO\ RQOLQH DQG LQFOXGHV D YHU\ TXLFN DQG IDLU SHHU�UHYLHZ V\VWHP� ZKLFK LV DOO HDV\ WR XVH� 9LVLW KWWS���ZZZ�GRYHSUHVV�FRP�WHVWLPRQLDOV�
SKS WR UHDG UHDO TXRWHV IURP SXEOLVKHG DXWKRUV�

6XEPLW \RXU PDQXVFULSW KHUH� KWWSV���ZZZ�GRYHSUHVV�FRP�LQWHUQDWLRQDO�PHGLFDO�FDVH�UHSRUWV�MRXUQDO�MRXUQDO
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