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7KH GHVLJQ RI WKH 6PDUW %LUG )HHGHU EHJDQ ZLWK
UHFRJQL]LQJ WKH FRPPRQ SLWIDOOV UHJDUGLQJ D JURXS
PHPEHUŖV IDYRULWH KREE\� ELUG IHHGLQJ� $ KREE\LVW FRXOG
VSHQG DQ LQGHıQLWH DPRXQW RI WLPH ZDLWLQJ DQG ZDWFKLQJ
WKHLU IHHGHU ZKLOH QRWKLQJ KDSSHQV� HVSHFLDOO\ LI WKH\ DUH
ZDLWLQJ IRU D VSHFLıF ELUG VSHFLHV WR VKRZ XS� 7KLV LV WLPH
WKH KREE\LVW FRXOG LQVWHDG VSHQG SHUIRUPLQJ RWKHU WDVNV�
$GG LQ WKH ULVN RI EDFN\DUG SHVWV VFDULQJ DZD\ RU
LQKLELWLQJ ELUGV IURP DSSURDFKLQJ� DQG LWŖV FOHDU ZK\ WKH
WLPH VLQN IRU WKH KREE\ LV DOPRVW XQDSSURDFKDEOH� 7KLV
SURMHFW
V PRWLYDWLRQ LV WR PD[LPL]H WKH SRWHQWLDO RI WKH
ELUG ZDWFKLQJ DQG IHHGLQJ KREE\ DQG PLQLPL]H WKH
UHTXLUHG WLPH FRPPLWPHQW IURP WKH XVHU� ZKLOH VWLOO
RĳHULQJ�DQ�HQMR\DEOH�KREE\LVW�H[SHULHQFH�
7KLV OLQH RI WKLQNLQJ OHG WR WKH FUHDWLRQ RI WKH 6PDUW

%LUG )HHGHU� ,W KDV EHHQ HTXLSSHG ZLWK KDUGZDUH WKDW LV
XVHG WR WUDLQ DQG GHSOR\ D PDFKLQH OHDUQLQJ PRGHO WKDW
FDQ GHWHFW YDULRXV VSHFLHV RI ELUGV DQG DOHUW WKH XVHU ZKHQ
D ELUG LV VSRWWHG� 7KH DELOLW\ WR XWLOL]H PDFKLQH OHDUQLQJ WR

NHHS WUDFN RI QRW RQO\ ZKHQ D ELUG DUULYHV WR IHHG� EXW
ZKDW NLQG RI VSHFLHV LV FXUUHQWO\ IHHGLQJ LV HVVHQWLDO WR WKH
DXWRPDWLF QDWXUH RI WKH GHYLFH� 7R SDVV RQ WKLV LQIRUPDWLRQ
WR WKH KREE\LVW HĳHFWLYHO\� WKH IHHGHU LV SDLUHG ZLWK D
PRELOH DSSOLFDWLRQ ZKLFK LQFOXGHV WKH DELOLW\ WR DXWRVDYH
ELUG PHPRULHV WKH XVHU PLJKW KDYH PLVVHG� FDWHJRUL]H
ELUGV� VHQG QRWLıFDWLRQV IRU SRZHU DQG IHHG OHYHOV� DQG
GHIHQVH�PHFKDQLVPV�IRU�EDFN\DUG�SHVWV�
7KHUH LV QR SURGXFW WKDW H[LVWV RQ WKH PDUNHWSODFH ZLWK D

FRPELQDWLRQ RI DOO RI WKHVH IHDWXUHV� DQG WKXV WKH JURXS
VHHNV WR ıOO WKLV HPSW\ VSDFH E\ PDNLQJ D VSHFLDOL]HG ELUG
IHHGHU OLNH QR RWKHU� 7KH 6PDUW %LUG )HHGHU KDV DFKLHYHG
WKH JRDOV WKDW WKLV SURMHFW ZDV HVWDEOLVKHG WR PHHW� ZLWK D
IRFXV VHW RQ PD[LPL]LQJ SRWHQWLDO RI WKH KREE\ ZKLOH
UHTXLULQJ�D�PLQLPXP�DPRXQW�RI�HĳRUW�
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:LWK WKH RYHUDUFKLQJ GHVLJQ JRDO LQ PLQG� WKH JURXS VHW
RXW WR PHHW D QXPEHU RI HQJLQHHULQJ UHTXLUHPHQWV WKDW
ZRXOG HPSKDVL]H WKH FRPSOHWLRQ RI WKDW JRDO� 7KH IXOO OLVW
RI HQJLQHHULQJ UHTXLUHPHQWV FDQ EH IRXQG LQ WKH IXOO SDSHU
IRU WKLV SURMHFW� EXW WKH WKUHH PDMRU GHPRQVWUDEOH
UHTXLUHPHQWV�DUH�OLVWHG�DV�IROORZV�

7DEOH�����0DMRU�HQJLQHHULQJ�UHTXLUHPHQWV

(QJLQHHULQJ�5HTXLUHPHQW 6SHFLıFDWLRQ

$FFXUDF\ RI ELUG VSHFLHV DQG VTXLUUHO
GHWHFWLRQ PXVW H[FHHG D FHUWDLQ
FRQıGHQFH�OHYHO�WR�FDSWXUH�LPDJHV�

Ɗ����

+DWFK GRRU FORVLQJ WLPH VKRXOG FORVH
ZLWKLQ�D�FHUWDLQ�DPRXQW�RI�WLPH�

Ɖ���VHFRQGV

8VHUV ZLOO EH QRWLıHG RI D QHZ ELUG
PHPRU\�ZLWKLQ�D�FHUWDLQ�WLPH�SHULRG�

Ɖ����VHFRQGV

7KH JURXS KDV PHW HDFK RQH RI WKHVH UHTXLUHPHQWV ZLWK
7KH 6PDUW %LUG )HHGHU GHVLJQ� 7KH GHPR UHTXLUHPHQWV DUH
VHW WR IRFXV RQ WKH DFFXUDF\ RI VSHFLHV GHWHFWLRQ� GHIHQVH
PHFKDQLVP FDSDELOLW\� DQG QRWLıFDWLRQ WLPHOLQH� )XUWKHU
UHTXLUHPHQWV VSHFLıFDWLRQ FDQ EH IRXQG LQ WKH IXOO SDSHU
IRU�WKLV�SURMHFW�
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'HWDLOLQJ WKH FRQFHSW IRU KRZ 7KH 6PDUW %LUG )HHGHU
RSHUDWHV LV LPSRUWDQW� $ V\VWHP ĲRZFKDUW KHOSV WR
LOOXVWUDWH�WKH�RYHUDOO�SUHGLFWHG�DFWLRQV�RI�WKH�V\VWHP�



)LJ��� 6\VWHP�ĲRZFKDUW

$IWHU V\VWHP VWDUWXS� D 3,5 VHQVRU VHQVHV ZKHQ REMHFWV
DUH SUHVHQW DW WKH IHHGHU� DQG WKLV FDXVHV WKH FDPHUD
FDSWXUH DQG PDFKLQH OHDUQLQJ PRGHO REMHFW GHWHFWLRQ F\FOH
IRU�GHWHFWLQJ�ELUGV�DQG�VTXLUUHOV�WR�VWDUW�
7KH VTXLUUHO LV GHWHFWHG F\FOH LV WULJJHUHG E\ WKH 0/

PRGHO GHWHFWLQJ D VTXLUUHO QHDUE\ WKH ELUG IHHGHU� 7KLV
PRGHO ZDV UHWUDLQHG ZHOO HQRXJK WR PHHW WKH HQJLQHHULQJ
UHTXLUHPHQW RI D ��� RU KLJKHU FRQıGHQFH OHYHO ZKHQ
GHWHFWLQJ ELUG VSHFLHV DQG VTXLUUHOV� 7KH 6PDUW %LUG
)HHGHU UHDFWV E\ HQWHULQJ LWV GHIHQVLYH VWDWH�F\FOH� 7KLV
PHDQV WKDW WKH IHHG FRYHU KDWFK LV FORVHG E\ D URWDWLQJ
PRWRU� DQG DQ DODUP WR GHWHU WKH LQYDGLQJ VTXLUUHOV LV
VRXQGHG� ,W VKRXOG EH QRWHG WKDW WKH FORVLQJ RI WKH KDWFK
RFFXUV IDVW HQRXJK WR PHHW WKH HQJLQHHULQJ UHTXLUHPHQW
HVWDEOLVKHG IRU LWV FORVLQJ VSHHG� 7KH V\VWHP
V GHIHQVH
VWDWH ZLOO SHUVLVW XQWLO VTXLUUHOV DUH QR ORQJHU GHWHFWHG E\
WKH 0/ PRGHO IRU VRPH WLPH� +RZHYHU� WKH FRPPDQG
XVHG WR FORVH WKH KDWFK DQG VRXQG WKH DODUP LV QRW UHSHDWHG
ZKLOH WKH KDWFK LV FORVHG� DQG LV RQO\ JLYHQ LI WKH KDWFK LV
SUHVHQWO\ RSHQ �L�H�� WR VZLWFK VWDWHV IURP QRQ�GHIHQVLYH WR
GHIHQVLYH��
,I D VTXLUUHO LV QRW GHWHFWHG IRU VRPH WLPH� WKLV PHDQV

WKDW WKH V\VWHP ZLOO QRW JR LQWR LWV GHIHQVH F\FOH� EXW ZLOO
FKHFN LI D ELUG LV GHWHFWHG� ,I WKLV LV WUXH� WKH V\VWHP ZLOO
RSHQ WKH IHHG KDWFK FRYHU �LI LW LV SUHVHQWO\ FORVHG�� ZKLFK
LQ WXUQ FDXVHV WKH DODUP WR GHDFWLYDWH� 7KH 6PDUW %LUG
)HHGHU WKHQ FRPPXQLFDWHV ZLUHOHVVO\ ZLWK D EDFNHQG $3,
WR DXWRQRPRXVO\ VDYH DQ LPDJH RI WKH GHWHFWHG ELUG WR D
XVHU
V PRELOH DSSOLFDWLRQ� DQG FRPPXQLFDWHV ZLWK D SXVK
QRWLıFDWLRQ VHUYLFH WR VHQG D SXVK QRWLıFDWLRQ WR D XVHU
V
SKRQH WKDW D QHZ ELUG PHPRU\ KDV EHHQ FUHDWHG� ,W LV
QRWDEOH WKDW WKLV QRWLıFDWLRQ ZLOO EH UHFHLYHG E\ WKH XVHU LQ
�� VHFRQGV RU OHVV� ZKLFK VDWLVıHV RQH RI WKLV SURMHFW
V
HQJLQHHULQJ UHTXLUHPHQWV� ,I D ELUG LV QRW IRXQG E\ WKH 0/

PRGHO� WKH V\VWHP F\FOH VLPSO\ ORRSV EDFN WR ZKHUH LW
EHJDQ�DW�VWDUWXS�
7KH UHPDLQLQJ F\FOH LQ 7KH 6PDUW %LUG )HHGHU
V V\VWHP

FRQFHSW LV D FKHFN IRU ORZ ELUG IHHG OHYHOV XVLQJ DQ
XOWUDVRQLF UDQJH ıQGHU VHQVRU� :KHQ ELUG IHHG OHYHOV DUH
ORZ� WKH V\VWHP FRPPXQLFDWHV ZLWK D SXVK QRWLıFDWLRQ
VHUYLFH WR VHQG D SXVK QRWLıFDWLRQ WR D XVHU
V SKRQH
QRWLI\LQJ WKH XVHU WR UHıOO WKH ELUG IHHG LQ 7KH 6PDUW %LUG
)HHGHU� ,W LV QRW QHFHVVDU\ WR UHSHDW WKLV F\FOH FRQVWDQWO\ LQ
DQ XQLQWHUUXSWHG RUGHU� DQG VR D GHOD\ LV XVHG EHIRUH
WULJJHULQJ�WKH�F\FOH�WR�FKHFN�IHHG�OHYHOV�DJDLQ�
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7KH 3&% LV GHVLJQHG WR OLQN DQG SRZHU DOO RI WKH
FRPSRQHQWV IRU WKH 6PDUW %LUG )HHGHU� )LJXUH � RQ WKH
QH[W SDJH KDV D GHWDLOHG VFKHPDWLF WKDW EUHDNV GRZQ KRZ
FRPSRQHQWV DUH ZLUHG WRJHWKHU� 7KH '& SRZHU SRUW�
YROWDJH UHJXODWLRQ FLUFXLW� SLQ KHDGHUV� VHQVRUV� VSHDNHU�
DQG 0&8 FLUFXLW DUH VKRZQ WR EH FRQQHFWHG WKURXJK WKH
3&% SLQV� $ PRUH LQ�GHSWK EUHDNGRZQ RI WKH IXQFWLRQDOLW\
RI�WKHVH�FRPSRQHQWV�LV�IRXQG�WKURXJKRXW�WKLV�VHFWLRQ�

$��'&�3RZHU�-DFN�3RUW

7KH '& SRZHU -DFN LV D SRUW XVHG WR FRQQHFW RXU ��9
UHFKDUJHDEOH EDWWHU\ WR WKH FLUFXLW� 7KLV MDFN KDV � SLQV�
FDOOHG WKH LQVHUWLRQ GHWHFWLRQ SLQ� WKH WLS� DQG WKH VOHHYH�
7KH WLS ZLOO KDYH WKH SRVLWLYH ��9 DSSOLHG WR LW IURP WKH
EDWWHU\� ZKLOH WKH VOHHYH DFWV DV WKH �9� RU JURXQG� :KHQ
QR SOXJ LV LQVHUWHG� WKH LQVHUWLRQ GHWHFWLRQ SLQ LV VKRUWHG WR
WKH VOHHYH SLQ� :KHQ D SOXJ LV LQVHUWHG� WKHVH WZR SLQV DUH
QR ORQJHU FRQQHFWHG� ,Q RXU GHVLJQ� ZH KDYH VKRUWHG WKHVH
WZR�SLQV�YLD�WUDFHV�RQ�WKH�3&%�

%��9ROWDJH�5HJXODWLRQ

7KH FRPSRQHQWV LQ RXU V\VWHP QHHG HLWKHU �9 RU ���9
IRU RSHUDWLRQ� 7KH RQO\ FRPSRQHQW WKDW UHTXLUHV ���9 LV
WKH PLFURFRQWUROOHU� ZKLOH WKH -HWVRQ 1DQR 'HYHORSHU .LW�
XOWUDVRQLF VHQVRU� VSHDNHU� PLFUR VHUYR PRWRU� DQG 3,5
VHQVRU DOO UHTXLUH �9 IRU RSHUDWLRQ� 6LQFH PRVW
FRPSRQHQWV DUH XWLOL]LQJ �9� ZH KDYH WZR UHJXODWRUV
VXSSO\LQJ �9 DQG RQH UHJXODWRU VXSSO\LQJ ���9� 7KHVH
UHJXODWRUV� WKH /0����� FRQYHUW ��9 IURP WKH EDWWHU\
LQSXW WR WKH UHVSHFWLYH �9 DQG ���9� 7KHUH DUH WZR
UHJXODWRUV IRU VXSSO\LQJ �9� DQG RQH IRU WKH ���9� 2QH RI
WKH WZR �9 UHJXODWRUV VXSSOLHV FXUUHQW WR WKH -HWVRQ 1DQR�
ZKLOH WKH RWKHU VXSSOLHV FXUUHQW WR WKH UHVW RI WKH
SHULSKHUDOV� 7KLV ZDV WKH FKRVHQ FRQıJXUDWLRQ VLQFH WKH
-HWVRQ 1DQR 'HYHORSHU .LW FRQVXPHV WKH PRVW SRZHU RXW
RI�DOO�FRPSRQHQWV�



)LJ��� 2YHUDOO�6FKHPDWLF

&��2XWSXW�&DSDFLWDQFH�	�5HVHW�3LQ�3XOOXS�3XOOGRZQ

$FFRUGLQJ WR WKH 063���*���� GRFXPHQWDWLRQ >��@�
WKH UHVHW SLQ UHTXLUHV D ��N RKP SXOOXS UHVLVWRU DQG D ��Q)
SXOOGRZQ FDSDFLWRU� 7KLV LV LQ WKH 3&% GHVLJQ� LQ DGGLWLRQ
WR�D���X)�DQG��X)�FDSDFLWRUV�WR�KHOS�ZLWK�GHFRXSOLQJ�

'��86%�3RZHU�2XWSXW�&RQQHFWRU

7KH 86% FRQQHFWRU SURYLGHV �9 IURP WKH RXWSXW RI WKH
YROWDJH UHJXODWLRQ FLUFXLW WR WKH SRZHU LQSXW RI WKH -HWVRQ
1DQR 'HYHORSHU .LW� $ IHUULWH EHDG ZDV DGGHG EHWZHHQ
WKH VKLHOG RI WKH 86% FRQQHFWRU DQG JURXQG LQ RUGHU WR
SUHYHQW�QRLVH�LQWHUIHUHQFH�

(��)LHOHFW�3LH]R�$ODUP

7KH SLH]RHOHFWULF DODUP LV DQ DGGLWLYH FRPSRQHQW WR WKH
GHIHQVH PHFKDQLVP WR HQVXUH WKDW VTXLUUHOV FKRRVH QRW WR
OLQJHU DIWHU WKH KDWFK GRRU SUHYHQWV DFFHVV WR WKH ELUG IHHG�
7KH OHVV WLPH WKDW EDFN\DUG SHVW VSHQGV QHDU WKH ELUG
IHHGHU� WKH JUHDWHU WKH XVHIXOQHVV RI WKH GHYLFH� 6TXLUUHOV
DQG RWKHU VPDOO URGHQWV DUH HDVLO\ VSRRNHG E\ VXGGHQ ORXG
VRXQGV� 7KH UHTXLUHPHQWV IRU WKH DODUP VWDUWHG ZLWK DODUP
VDIHW\ UHTXLUHPHQWV� HQVXULQJ WKDW WKH DODUP ZDV QRW
ORXGHU WKDQ ��G%� 6LQFH WKH UHJXODWRUV RQ WKH 3&% FLUFXLW
RXWSXW � 9ROWV� LW ZDV QHFHVVDU\ WR ıQG DQ DODUP UDWHG DW �
9ROWV� 7KH FKRVHQ SLH]R DODUP LV UDWHG DW ��G% DW � 9
��P$���PDNLQJ�LW�JUHDW�IRU�WKLV�SDUWLFXODU�DSSOLFDWLRQ�
7KH DODUP IXQFWLRQV E\ FRQYHUWLQJ HOHFWULFDO HQHUJ\ LQWR

PHFKDQLFDO HQHUJ\� 7KH DSSOLHG YROWDJH ZLOO LQGXFH D
VWUHVV LQVLGH WKH PHWDO GLDSKUDJP WR XQGHUJR WHQVLRQ RU

FRPSUHVVLRQ� 7KH GHVLJQ FRQQHFWV WKH VSHDNHU WR WKH
063��� YLD SLQV RQ WKH 3&%� DQG ZLOO FRQWURO WKH VSHDNHU
XVLQJ 3:0 �3XOVH :LGWK 0RGXODWLRQ� WR UHYHUEHUDWH WKH
PHWDO GLDSKUDJP� 7KH VSHDNHU LV VHW WR JR Rĳ ZKHQ D
VTXLUUHO LV GHWHFWHG E\ WKH -HWVRQ 1DQR� ZKLFK ZLOO VHQG D
FRPPDQG YLD 8$57 WR WKH 0&8� ZKLFK ZLOO WKHQ SURYLGH
D 3:0 VLJQDO WR WKH DODUP FDXVLQJ LW WR EODUH XQWLO D
VTXLUUHO�LV�QR�ORQJHU�SUHVHQW�

)LJ��� 7KH�3LH]RHOHFWULF�(ĳHFW�>��@

)��+&�65���8OWUDVRQLF�6HQVRU

7KH XOWUDVRQLF VHQVRU LV XVHG WR PRQLWRU WKH IHHG OHYHOV
ZLWKLQ WKH ELUG IHHGLQJ FKDPEHU� 7KH WHDP VWDUWHG ZLWK WKH
SURSRVHG IXQFWLRQDOLWLHV WR GHıQH ZKDW WKH UHTXLUHG VSHFV
ZRXOG EH IRU WKH VHQVRU� *LYHQ WKH FRQVWUDLQHG VSDFH
LQVLGH WKH FKDPEHU� D VHQVRU WKDW FRXOG DFFXUDWHO\ DQG
FRQVLVWHQWO\ PHDVXUH GLVWDQFH UHDGLQJV LQ VSDFHV DV VPDOO
DV � � � LQFKHV DZD\ IURP WKH VHQVRU ORFDWLRQ ZDV
LPSRUWDQW� 7KH JURXS DOVR ZDQWHG WR HQVXUH WKDW WKH
FXUUHQW GUDZ IRU WKH GHYLFH ZDV ORZ JLYHQ WKH XQLW ZDV
SRZHUHG�E\�D�EDWWHU\�V\VWHP�
7KH +&�65�� 8OWUDVRQLF 6HQVRU H[FHHGHG H[SHFWDWLRQV�

:LWK D PLQLPXP GHWHFWLRQ UDQJH RI � FP� WKH HQFORVHG



VSDFH FRQFHUQ ZDV SURPSWO\ DGGUHVVHG� 7KH GHYLFH DOVR
KDV DQ DFFXUDF\ RI � PP ZKLFK LV SUHFLVH HQRXJK IRU WKH
DSSOLFDWLRQ��7KH�FXUUHQW�GUDZ�RI�WKH�GHYLFH�LV����P$�
7KH GHYLFH LV VHW XS WR FRPPXQLFDWH ZLWK WKH 063���

XVLQJ 3:0 �3XOVH ZLGWK PRGXODWLRQ�� 7KH VHQVRU ZRUNV
E\ VHQGLQJ RXW D VLJQDO IURP LWV WUDQVPLWWHU DW DQ � F\FOH
EXUVW RI XOWUDVRXQG ZDYHV DW �� N+] DQG WKHQ UHFHLYLQJ LWV
UHĲHFWHG VLJQDO EDFN WR LWV UHFHLYHU� 7KLV VLJQDO LV WKHQ VHQW
IURP WKH (FKR SLQ RI WKH VHQVRU WR WKH 0&8� 7KH SLQV
IURP WKH VHQVRU WR WKH 0&8 DUH 9FF� 7ULJ� (FKR� DQG
*1'� 7KH 7ULJ SLQ LV UHVSRQVLEOH IRU UHFHLYLQJ WKH VWDUW
VLJQDO IURP WKH 063���� ,Q RUGHU WR VDYH SRZHU� WKH
VHQVRU LV RQO\ DFWLYH RQ VWDUWXS DQG ZKHQ SXOVHG E\ WKH
063���� 7KH 063��� LV FRPPDQGHG E\ WKH -HWVRQ 1DQR
WR VHQG D SXOVH WR WKH 8OWUDVRQLF GHYLFH SHULRGLFDOO\ WR
PRQLWRU�ELUG�IHHG�OHYHOV�

)LJ��� +&�65���6HQVRU�>�@

*��3,5�6HQVRU

7KH 3,5 VHQVRU LV D ERQXV IHDWXUH ZKLFK ZDV HVWDEOLVKHG
DV D VWUHWFK JRDO WR PDNH WKH 6PDUW %LUG )HHGHU PRUH
SRZHU HĴFLHQW E\ RQO\ KDYLQJ LW UXQ WKH LQWHQVLYH PDFKLQH
OHDUQLQJ REMHFW GHWHFWLRQ F\FOH RQO\ ZKHQ WKH 3,5 VHQVRU
GHWHFWV�VRPHWKLQJ�DW�WKH�SHUFK�
,Q WKH GHVLJQ� D 3,5 VHQVRU LV SODFHG RQ WKH ELUG IHHGHU

IDFLQJ WKH SHUFK� 7KH VHQVRU XVHV D SDLU RI S\URHOHFWULF
VHQVRUV WR GHWHFW KHDW HQHUJ\ LQ WKH VXUURXQGLQJ
HQYLURQPHQW� 7KHVH WZR VHQVRUV VLW QH[W WR HDFK RWKHU� DQG
ZKHQ WKH VLJQDO GLĳHUHQWLDO EHWZHHQ WKHP ĲXFWXDWHV� WKH
VHQVRU ZLOO HQJDJH� 7KH 063��� EHFRPHV DZDUH RI WKLV
E\ XVLQJ LWV $'& PRGXOH� ZKLFK FDQ UHDG DQDORJ YROWDJH�
7KH $'& SLQ RQ WKH 063��� LV FRQQHFWHG WR WKH 3,5
VHQVRUŖV VLJQDO SLQ� 7KLV VLJQDO SLQ RXWSXWV D ORJLF KLJK WR
WKH 063��� LI DQ REMHFW LV GHWHFWHG� 2QFH WKH 063��� LV
DZDUH WKDW D ELUG RU VTXLUUHO KDV DUULYHG DW WKH SHUFK� LW
VHQGV D 8$57 PHVVDJH WR WKH GHYHORSPHQW NLW� QRWLI\LQJ
WKH�NLW�WKDW�LW�VKRXOG�VWDUW�LWV�REMHFW�GHWHFWLRQ�SURJUDP�

+��063���*�����0LFURFRQWUROOHU

:KLOH PRVW RI WKH SURFHVVLQJ SRZHU IRU WKH 6PDUW %LUG
)HHGHU LV KDQGOHG E\ WKH -HWVRQ 1DQR� WKH 063��� LV WKH
KXE RI DQ\ DQG DOO LQWHUDFWLRQ EHWZHHQ GHYLFHV DQG
SHULSKHUDOV IRU WKH SURMHFW� 7KH 063��� VRIWZDUH LV

UHVSRQVLEOH IRU JDWKHULQJ LQSXW GDWD IURP WKH 1DQR� 3,5
VHQVRU� DQG XOWUDVRQLF VHQVRU� DQG RXWSXWWLQJ VLJQDOV WR WKH
DODUP�DQG�PRWRU�
7KH IRFXVHG UHTXLUHPHQWV ZKHQ FKRRVLQJ D 0&8 ZHUH

DYDLODEOH SLQV DQG ORZ FXUUHQW FRQVXPSWLRQ� 7KH SURFHVVRU
VSHHG ZDV QRW RI FRQFHUQ� DV WKHUH DUH D PLQLPDO DPRXQW
RI FRPSXWDWLRQV WKH 0&8 QHHGV WR SHUIRUP LQ WKH GHVLJQ�
7KH 063��� LV DQ XOWUD�ORZ�SRZHU PLFURFRQWUROOHU ZLWK
���ELW 5,6& &38 DQG ���ELW UHJLVWHUV� &RQVXPLQJ RQO\
���X$ DW ��� 9� LWŖV D VWURQJ FKRLFH UHJDUGLQJ SRZHU
FRQVXPSWLRQ� 7KH �� DYDLODEOH SLQV ZHUH PRUH WKDQ
HQRXJK IRU WKH GHVLJQ� 7KH JURXS
V IDPLOLDULW\ ZLWK WKLV
OLQH RI SURFHVVRUV DOVR PDGH WKH GHVLJQ DQG WHVWLQJ SKDVH
JR�E\�PRUH�VPRRWKO\�
7KH VRIWZDUH ZULWWHQ LQ & IRU WKH 063��� LV UHVSRQVLEOH

IRU LQWHUSUHWLQJ FRPPDQGV UHFHLYHG IURP WKH 1DQR� DQG
WKHQ H[HFXWLQJ WKH DFWLRQ FRUUHVSRQGLQJ WR WKH FRPPDQG�
7KHVH DFWLRQV LQFOXGH RSHQLQJ�FORVLQJ WKH KDWFK XVLQJ WKH
VHUYR PRWRU� WDNLQJ UHDGLQJV RI WKH ELUG IHHG OHYHO ZLWK WKH
XOWUDVRQLF VHQVRU� DQG SOD\LQJ WRQHV RQ WKH SLH]RHOHFWULF
VSHDNHU� 7KH RQO\ DFWLRQ WKDW GRHV QRW UHTXLUH D FRPPDQG
IURP WKH 1DQR UHODWHV WR WKH 3,5 VHQVRU� 7KH 063���
PHDVXUHV WKH YROWDJH OHYHO HPLWWLQJ IURP WKH 3,5 VHQVRU�
DQG RQO\ ZKHQ WKLV YROWDJH JRHV KLJK� FRUUHVSRQGLQJ WR DQ
DQLPDO DW WKH IHHGHUŖV SHUFK� ZLOO WKH 063��� WKHQ VHQG
DQ DOHUW WR WKH -HWVRQ 1DQR� 7KH -HWVRQ 1DQR ZLOO WKHQ
UHVXPH�REMHFW�GHWHFWLRQ�

,��6*���0LFUR�6HUYR�0RWRU

7KH VHUYR PRWRU LV D GHIHQVH PHFKDQLVP FRPSRQHQW
XVHG WR URWDWH WKH KDWFK GRRU ZKLFK EORFNV DFFHVV WR WKH
IHHG XQGHU FHUWDLQ FRQGLWLRQV� 7KLV FRPSRQHQW GLUHFWO\
UHODWHV WR RQH RI WKH GHPRDEOH UHTXLUHPHQWV� *LYHQ WKH
KDWFK GRRU QHHGV WR FORVH LQ � VHFRQGV RU OHVV� WKH VSHHG
RI�WKH�PRWRU�QHHGV�WR�VXLW�WKDW�UHTXLUHPHQW�
7KH 6*�� 0LFUR 6HUYR 0RWRU PD[ VSHHG LV UDWHG DW ���

VHF���Ĺ ZKLFK LV DPSOH VSHHG WR DFKLHYH WKH ��Ĺ URWDWLRQDO
WXUQLQJ GLVWDQFH� ,W DOVR KDV D ORZ FXUUHQW FRQVXPSWLRQ RI
����$�
7KH 6*�� VHUYR XVHV 3:0 WR FRPPXQLFDWH ZLWK WKH

0&8� 6XSSO\LQJ WKH PRWRU ZLWK D FHUWDLQ SXOVH ZLOO UHVXOW
LQ WKH GHVLUHG URWDWLRQDO PRYHPHQW� ,Q WKLV DSSOLFDWLRQ� WKH
PRWRU VXSSOLHG ZLWK D ��� PV SXOVH ZLOO URWDWH

DSSUR[LPDWHO\ ��Ĺ LQ HLWKHU GLUHFWLRQ GHSHQGLQJ RQ WKH
SHULRG RI WKH 3:0 VLJQDO� 7KH 0&8 GHWHUPLQHV WKH
QHFHVVDU\ DFWLRQ EDVHG RQ UHDGLQJV IURP WKH -HWVRQ 1DQR
XVLQJ�8$57�FRPPXQLFDWLRQ�

9��2%-(&7 '(7(&7,21 7(&+12/2*< &21&(37 $1' '(6,*1

3URSHU FDUH DQG FRQVLGHUDWLRQ UHJDUGLQJ WKH FKRLFH RI
WHFKQRORJLHV WR XVH IRU REMHFW GHWHFWLRQ YLD PDFKLQH



OHDUQLQJ ZDV LPSHUDWLYH WR WKH VXFFHVV RI WKH SURMHFW�
:LWKRXW DGHTXDWH FRPSRQHQWV WR SHUIRUP WKHVH WDVNV�
QRQH RI WKH VRIWZDUH GHYHORSHG IRU 7KH 6PDUW %LUG )HHGHU
ZRXOG�IXQFWLRQ�SURSHUO\�

$��19,',$�-HWVRQ�1DQR�'HYHORSHU�.LW

7KH 19,',$ -HWVRQ 1DQR 'HYHORSHU .LW �*% PRGHO
ZDV VHOHFWHG WR UXQ WKH VRIWZDUH IRU REMHFW GHWHFWLRQ DQG
PRELOH DSSOLFDWLRQ LQWHUDFWLRQ IRU 7KH 6PDUW %LUG )HHGHU�
7KH -HWVRQ 1DQR LQFOXGHV D ����FRUH 19,',$ 0D[ZHOOū
*38 DQG D 4XDG�FRUH $50Ū $�� &38� ZKLFK DUH
SHUIHFWO\ VXLWHG WR SHUIRUP WKH DIRUHPHQWLRQHG WDVNV�
:KHQ VHOHFWLQJ D SURGXFW WR SHUIRUP WKHVH WDVNV� WKH
-HWVRQ 1DQR 'HYHORSHU .LW ZDV FRPSDUHG ZLWK VLPLODU
(GJH GHYLFHV EXLOW WR SHUIRUP PDFKLQH OHDUQLQJ LQIHUHQFH�
VXFK DV WKH $UGXLQR 1DQR �� %/( 6HQVH� WKH &RUDO 'HY
%RDUG� DQG D 5DVSEHUU\ 3L FRPELQHG ZLWK DQ ,QWHO 1HXUDO
&RPSXWH 6WLFN �� +RZHYHU� IRU WKH SULFH RI ��� DW 0653�
WKH -HWVRQ 1DQR RĳHUHG WKH EHVW FDSDELOLW\ LQ WHUPV RI
5$0 ��*%�� &38 DQG *38 SHUIRUPDQFH� DQG FRPPXQLW\
VXSSRUW� ZKHQ SODFHG QH[W WR LWV FRPSHWLWRUV WKDW ZHUH
SULFHG�VLPLODUO\�RU�KLJKHU�

%��5DVSEHUU\�3L�&DPHUD�0RGXOH�9�

7KH FDPHUD XVHG IRU 7KH 6PDUW %LUG )HHGHU WR FDSWXUH
LPDJHV RI ELUGV LV WKH 5DVSEHUU\ 3L &DPHUD 0RGXOH 9��
7KLV FDPHUD KDV D 6RQ\ ,0;��� ��PHJDSL[HO VHQVRU� DQG
SURYLGHV FOHDU KLJK�TXDOLW\ LPDJH DQG YLGHR FDSWXUH IRU
7KH 6PDUW %LUG )HHGHU� ,W FRQQHFWV WR DQG LQWHUIDFHV ZLWK
WKH�-HWVRQ�1DQR�YLD�D�0,3,�&6,���FRQQHFWRU�

&��3\WRUFK�66'�0RELOH1HW�	�-HWVRQ�1DQR�6RIWZDUH

7KH VRIWZDUH IRU REMHFW GHWHFWLRQ RI ELUGV DQG VTXLUUHOV
ZDV ZULWWHQ LQ 3\WKRQ DQG GHSOR\HG RQ WKH -HWVRQ 1DQR
'HYHORSHU .LW� 7KH 19,',$ 7HQVRU57 6'. EXLOW RQ
&8'$ WKDW FRPHV SDFNDJHG ZLWKLQ WKH -HW3DFN 6'. >�@
ZDV XWLOL]HG IRU WKLV SURMHFW� VLQFH LW SDFNDJHV WRJHWKHU
PDQ\ RI WKH VRIWZDUH FRPSRQHQWV UHTXLUHG IRU SHUIRUPLQJ
REMHFW GHWHFWLRQ� DQG VRPH WHDP PHPEHUV DOUHDG\ KDYH
H[SHULHQFH ZLWK &8'$� )LJXUH � VKRZV WKH
0RELOH1HW�66' QHWZRUN DUFKLWHFWXUH WKDW ZDV UHWUDLQHG WR
PHHW WKH UHTXLUHPHQWV IRU REMHFW GHWHFWLRQ RI �� RI WKH
PRVW FRPPRQ ELUG VSHFLHV LQ )ORULGD EDFN\DUGV >�@ DQG
VTXLUUHOV� 7KH 0/ PRGHO DOVR GHWHFWV *UHHQ�FKHHNHG
3DUDNHHWV� VLQFH D WHDP PHPEHU RZQV D ELUG RI WKLV
VSHFLHV� DQG VR LW LV FRQYHQLHQW WR UXQ WHVWV DQG VKRZ
GHPRV�ZLWK�WKLV�VSHFLHV�RI�ELUG�
)RU UHWUDLQLQJ WKH 0RELOH1HW�66' PRGHO� WKH

3\WRUFK�66' SURJUDPV� GRFXPHQWV� DQG WXWRULDOV SURYLGHG
E\ 19,',$ LQ WKH MHWVRQ�LQIHUHQFH >�@ SURMHFW ZHUH
HVSHFLDOO\ KHOSIXO� 7KH MHWVRQ�LQIHUHQFH SURMHFW LQFOXGHG

DQ RSHQ�XVH WUDLQLQJ 3\WKRQ VFULSW WKDW ZDV XWLOL]HG WR
UHWUDLQ�WKH�0RELOH1HW�66'�PRGHO�

)LJ��� 0RELOH1HW�66'�DUFKLWHFWXUH�>�@

7KH VRIWZDUH FUHDWHG WR EH UXQ RQ WKH -HWVRQ 1DQR IRU
7KH 6PDUW %LUG )HHGHU ZDV ZULWWHQ H[FOXVLYHO\ XVLQJ
3\WKRQ� 7KH SURJUDP WKDW LV SULPDULO\ UHVSRQVLEOH IRU WKH
-HWVRQ 1DQR
V DFWLRQV ZLWK UHJDUG WR WKH ELUG IHHGHU V\VWHP
�DSWO\ QDPHG VPDUWBIHHGHUBUXQ�S\� XVHV YDULRXV 3\WKRQ
$3,V VXFK DV 3\6HULDO� 3\7LPH� 2SHQ&9� DQG 1XP3\� WR
RSHUDWH DQG KDQGOH WKH YDULRXV UHVSRQVLELOLWLHV RI WKH
-HWVRQ 1DQR LQ WKH RYHUDOO V\VWHP RI 7KH 6PDUW %LUG
)HHGHU� 7KHVH $3,V DUH XVHG WR HVWDEOLVK VHULDO
FRPPXQLFDWLRQ EHWZHHQ WKH -HWVRQ 1DQR DQG WKH
063���*���� RQ WKH FXVWRP 3&%� WUDFN WLPH LQWHUYDOV
IRU WULJJHULQJ FHUWDLQ HYHQWV� DQG WR FRQYHUW FDSWXUHG
LPDJHV WR D SURSHU IRUPDW IRU VWRULQJ� 7KH OLYH FDPHUD
IHHG ,�2 DQG WKLV SURMHFW
V LPSOHPHQWDWLRQ RI WKH UHWUDLQHG
0/�PRGHO�DUH�ORFDWHG�LQ�WKLV�SURJUDP�DV�ZHOO�
%HVLGHV WKH VPDUWBIHHGHUBUXQ�S\ SURJUDP� WKH -HWVRQ

1DQR DOVR RFFDVLRQDOO\ UXQV WZR RWKHU 3\WKRQ VFULSWV� 2QH
VFULSW LV UHVSRQVLEOH IRU ORFDOO\ VDYLQJ ELUGV PHPRULHV
FDSWXUHG E\ WKH IHHGHU
V FDPHUD DQG VHQGLQJ WKH VDYHG
LPDJH WR D FORXG 1R64/ GDWDEDVH �0RQJR'%� WR EH
YLHZDEOH IURP D XVHU
V 6PDUW %LUG )HHGHU PRELOH
DSSOLFDWLRQ� 7KH RWKHU 3\WKRQ VFULSW LQWHUDFWV ZLWK D VHUYHU
KRVWHG E\ WKH ([SR SXVK QRWLıFDWLRQ VHUYLFH WR QRWLI\ D
XVHU
V SKRQH RI LPSRUWDQW HYHQWV� VXFK DV ORZ IHHG
FRQWDLQHU�OHYHOV�DQG�QHZ�ELUG�PHPRULHV�EHLQJ�FUHDWHG�

9,��%,5'+286( '(6,*1

'HVLJQ EHJDQ ZLWK WKH SXUFKDVH RI D EDVLF ELUG IHHGHU
KRXVH� LQ ZKLFK DOO RI WKH FRPSRQHQWV ZHUH HPSWLHG RXW WR
EH UHSODFHG ZLWK WKH QHZ GHVLJQ� ,Q RUGHU WR SURYLGH DQ
RSWLPXP YLHZLQJ DQJOH IRU WKH FDPHUD� WKH IHHG WURXJK
ZDV SODFHG RXWVLGH RI WKH ELUG IHHGHU� 7R GR WKLV� DQ
DGGLWLRQDO SHUFK ZDV DGGHG WR H[WHQG SDVW WKH IHHGHU
ERWWRP� $ ELUG IHHG FRQWDLQHU DQG D IHHG ıOO VSRXW ZHUH
WKHQ ERWK DGGHG WR WKH ELUGKRXVH� 7KHVH WZR FRPSRQHQWV
XWLOL]H JUDYLW\ WR VRXUFH WKH IHHG IURP WKH ıOO VSRXW
RSHQLQJ� LQWR WKH IHHG FRQWDLQHU� GRZQ WKH FRQWDLQHU
V
LQFOLQHG UDPS� DQG ıQDOO\ LQWR WKH WURXJK RQ WKH IURQW RI
WKH ELUGKRXVH� 7KH IHHG FRYHU KDWFK ZDV SODFHG RXWVLGH RQ
WKH IURQW RI WKH ELUGKRXVH WR EORFN DFFHVV WR WKH IHHG� VR
WKH PLFUR VHUYR PRWRU ZDV PRXQWHG WR WKH H[WHULRU RI WKH



IHHGHU DQG FRQQHFWHG WR WKH KDWFK� $ SHUFK IRU WKH ELUGV WR
VWDQG RQ DQG IHHG IURP ZDV DOVR DGGHG LQ IURQW RI WKH
IHHGLQJ WURXJK� )LQDOO\� WKLV GHVLJQ FDOOV IRU DOO HOHFWULFDO
FRPSRQHQWV EHVLGHV WKH VHUYR PRWRU WR EH VWRUHG RQ WKH
LQWHULRU RI WKH ELUGKRXVH WR SURWHFW IURP LQWHUIHUHQFH IURP
HQWLWLHV VXFK DV DQLPDOV DQG ZHDWKHU� 7KH XOWUDVRQLF UDQJH
ıQGHU VHQVRU ZDV PRXQWHG DERYH WKH ELUG IHHG FRQWDLQHU
WR�HDVLO\�PHDVXUH�IHHG�OHYHOV�

)LJ��� 7KH�6PDUW�%LUG�)HHGHU�DVVHPEOHG�ELUGKRXVH

9,,��$33/,&$7,21 '(6,*1

7KLV VHFWLRQ RI WKH SDSHU GHWDLOV WKH GHVLJQ RI WKH
DFFRPSDQ\LQJ DSSOLFDWLRQ WR WKH 6PDUW %LUG )HHGHU� 7KLV
DSSOLFDWLRQ LV HVVHQWLDO WR DFKLHYLQJ WKH GHVLJQ JRDO� DV LW LV
WKH LQWHUIDFH E\ ZKLFK WKH XVHU LQWHUDFWV ZLWK DOO RI WKH
DXWRPDWLF IHDWXUHV LQFOXGHG LQ WKH SDFNDJH� 7KH SULPDU\
IXQFWLRQDOLW\ RI WKH DSS LV WR QRWLI\ XVHUV RI WKH VSHFLHV RI
ELUGV YLVLWLQJ WKH IHHGHU� DQG WR VDYH D PHPRU\ DVVRFLDWHG
ZLWK HDFK YLVLW� 7KH DSSOLFDWLRQ DOVR DFWV DV D QRWLıFDWLRQ
V\VWHP WR DOHUW WKH XVHU WKDW WKH ELUG IHHG FRQWDLQHU LV ORZ
DQG QHHGV WR EH UHıOOHG� 7KHVH WZR NH\ FRPSRQHQWV HQVXUH
WKDW WKH XVHU LVQŖW UHTXLUHG WR ZDWFK WKH IHHGHU GXULQJ
GRZQWLPH��DQG�LQ�GRLQJ�VR�IXUWKHUV�WKH�GHVLJQ�JRDO�

$��)URQWHQG�$SSOLFDWLRQ

7KH IURQWHQG ZDV EXLOW ZLWK VLPSOLFLW\ DQG IXQFWLRQDOLW\
LQ PLQG� $ XVHU ZLOO ıUVW EH DVNHG WR ORJLQ RU FUHDWH DQ
DFFRXQW� 7KH DSS LV GHVLJQHG ZLWK D SOHDVDQW FRORU VFKHPH
DQG XWLOL]HV FRPPRQ 8, V\PEROV WR GHOLYHU LPSRUWDQW
LQIRUPDWLRQ� 1RWLıFDWLRQV ZLOO SURPSW WKH XVHU ZKHQ WKH
IHHG�LV�ORZ�DQG�D�ELUG�YLVLWV�WKH�IHHGHU�
7KH 6PDUW %LUG )HHGHU
V PRELOH DSSOLFDWLRQ ZDV

GHYHORSHG XVLQJ WKH IUDPHZRUN RI ([SR DQG 5HDFW 1DWLYH
WRJHWKHU� ([SR SURYLGHG KHOSIXO FRPSRQHQWV DQG $3,V WR
PDNH GHYHORSPHQW IDVWHU DQG VLPSOHU WKDQ LI D EDUH 5HDFW
1DWLYH ZRUNĲRZ ZDV XVHG� 7KH IURQWHQG GHVLJQ LQFOXGHV D
XVHU ORJLQ VFUHHQ DQG VLJQXS VFUHHQ� DORQJ ZLWK D ZHOFRPH

VFUHHQ WR JUHHW WKH XVHU� DORQJ ZLWK D %LUG 0HPRULHV
VFUHHQ ZKLFK DOORZV WKH XVHU WR YLHZ DQ RUJDQL]HG
FROOHFWLRQ RI DOO RI WKHLU DXWRQRPRXVO\ FDSWXUHG ELUG
PHPRULHV�

%��%DFNHQG�$SSOLFDWLRQ

7KH EDFNHQG DSSOLFDWLRQ IRU 7KH 6PDUW %LUG )HHGHU ZDV
ZULWWHQ DQG GHSOR\HG ZLWK -DYD6FULSW DQG WKH ([SUHVV
IUDPHZRUN IRU WKH 1RGH-6 UXQWLPH HQYLURQPHQW� 7KLV
EDFNHQG DSSOLFDWLRQ KDQGOHV DOO RI WKH URXWHV UHTXLUHG WR
SURYLGH SURSHU LQWHUDFWLRQ EHWZHHQ 7KH 6PDUW %LUG
)HHGHU� D 0RQJR'% FORXG GDWDEDVH IRU VWRULQJ
GRFXPHQWV� DQG D XVHU
V PRELOH DSSOLFDWLRQ� 7KHVH URXWHV
LQFOXGH XVHU ORJLQ�VLJQXS� DV ZHOO DV VWRULQJ DQG UHWULHYLQJ
ELUG PHPRULHV IURP WKH FORXG GDWDEDVH ZKHUH WKH\ DUH WR
EH VDYHG� 7KLV EDFNHQG DSSOLFDWLRQ XVHV D OLEUDU\ FDOOHG
0RQJRRVH WR EXLOG D PRGHO IRU D QHZ XVHU RU QHZ ELUG
PHPRU\� DQG D PLGGOHZDUH FDOOHG 0XOWHU LV XVHG WR VWRUH
WKH PRGHOHG LQIRUPDWLRQ LQ QR64/ GRFXPHQWV RQ WKH
0RQJR'%�FORXG�GDWDEDVH�

9,,,��&20081,&$7,21

:KHQ GLVFXVVLQJ WKH FRPPXQLFDWLRQ DVSHFWV RI WKH
6PDUW %LUG )HHGHU� LWŖV LPSRUWDQW WR ıUVW H[SODLQ WKDW WKHUH
DUH WZR FRPPXQLFDWLRQV SURWRFROV LQ XVH� 7KH ıUVW
FRPPXQLFDWLRQ SURWRFRO DGGUHVVHG LV WKH VHULDO
FRPPXQLFDWLRQ EHWZHHQ WKH -HWVRQ 1DQR DQG WKH 3&%�
ZKLOH WKH VHFRQG LV WR FRQQHFW WR WKH LQWHUQHW VR WKDW WKH
-HWVRQ 1DQR FDQ FRPPXQLFDWH ZLWK XVHUV RI WKH 6PDUW
%LUG )HHGHU� 7KH FRPPXQLFDWLRQ EHWZHHQ WKH -HWVRQ 1DQR
DQG WKH PLFURFRQWUROOHU LV YLWDO WR WKH SHUIRUPDQFH RI WKLV
GHYLFH� DV LW LV LPSRUWDQW WR KDYH LQIRUPDWLRQ EH VHQW EDFN
DQG IRUWK WR RSHUDWH WKH SHULSKHUDOV DQG FROOHFW GDWD� ,W LV
DOVR LPSRUWDQW WKDW WKH XVHU LV DEOH WR EH YLUWXDOO\
DQ\ZKHUH DQG VWLOO EH XS WR GDWH ZLWK WKH VWDWXV RI WKH
6PDUW %LUG )HHGHU� WKXV ZLUHOHVV FRPPXQLFDWLRQ
WHFKQRORJ\ WR VHQG QRWLıFDWLRQV� DQG DQ XSGDWHG PHPRU\
JDOOHU\ RQ WKH PRELOH DSSOLFDWLRQ ZHUH LPSOHPHQWHG�
7KHUHIRUH� WKH IROORZLQJ WZR VXEVHFWLRQV GLYH GHHSHU LQ
WKH MXVWLıFDWLRQ DQG GDWD QHHGHG WR EH WUDQVIHUUHG E\ WKH
8$57 VHULDO FRPPXQLFDWLRQ DQG WKH 5(67 $3, ZLUHOHVV
FRPPXQLFDWLRQ�

$��8$57�6HULDO�&RPPXQLFDWLRQ

8$57 VWDQGV IRU 8QLYHUVDO $V\QFKURQRXV 5HFHSWLRQ
DQG 7UDQVPLVVLRQ� :KHQ GHFLGLQJ ZKDW SURWRFRO IRU VHULDO
FRPPXQLFDWLRQ ZDV EHVW� IRFXV ZDV SODFHG RQ VLPSOLFLW\
DQG GHYHORSHU SUHIHUHQFH� )LUVW� LW ZDV QHFHVVDU\ WR
LGHQWLI\ ZKDW ZDV EHLQJ WUDQVIHUUHG EHWZHHQ WKH -HWVRQ
1DQR DQG WKH 063��� PLFURFRQWUROOHU� 7KHUH DUH RQO\ D
IHZ WKLQJV WKDW PXVW EH WUDQVPLWWHG EHWZHHQ WKH WZR
GHYLFHV� 7KH PLFURFRQWUROOHU PXVW UHSO\ ZLWK WKH VWDWXV RI



WKH IHHG OHYHO ZKHQ DVNHG E\ WKH -HWVRQ 1DQR� FORVH�RSHQ
WKH KDWFK ZKHQ LQVWUXFWHG� VRXQG WKH DODUP� DQG WHOO WKH
-HWVRQ 1DQR ZKHQ WKH 3,5 VHQVRU KDV EHHQ WULSSHG VR WKDW
WKH�REMHFW�GHWHFWLRQ�F\FOH�PD\�UXQ�
7KH -HWVRQ 1DQR DQG 063���*���� RQO\ WUDQVPLW DQG

UHFHLYH PHVVDJHV FRQWDLQLQJ D VLQJOH %\WH�VL]HG FKDUDFWHU�
7KH -HWVRQ 1DQR WUDQVPLWV D VLQJOH %\WH PHVVDJH WR WKH
063����WR�FKHFN�IRU�WKH�IROORZLQJ�UHDVRQV�

Ɣ $VN�LI�ELUG�IHHG�QHHGV�WR�EH�UHıOOHG
Ɣ 7HOO WKH 063��� WR RSHQ�FORVH WKH IHHG KDWFK DQG

VRXQG�WKH�DODUP
7KH 063���*���� UHFHLYHV RQH RI WKHVH PHVVDJHV�
ZKLFK LQWHUUXSWV LW IURP LWV ORZ SRZHU PRGH� WKHQ LW ZLOO
HLWKHU SXOVH WKH VHUYR PRWRU� RU SXOVH WKH XOWUDVRQLF
UDQJHıQGHU VHQVRU DQG LQWHUSUHW WKH UHDGLQJV WR GHWHUPLQH
ZKHWKHU RU QRW WKH ELUG IHHG LV ORZ� 7KH 063��� WUDQVPLWV
%\WH PHVVDJHV WR WKH -HWVRQ 1DQR IRU WKH IROORZLQJ
UHDVRQV�

Ɣ 7HOO�WKH�-HWVRQ�1DQR�WKDW�IHHG�LV�RU�LV�QRW�ORZ
Ɣ 7HOO�WKH�-HWVRQ�1DQR�WR�UXQ�REMHFW�GHWHFWLRQ�F\FOH

%��:LUHOHVV�&RPPXQLFDWLRQ

7KH -HWVRQ 1DQR SHUIRUPV DOO ZLUHOHVV FRPPXQLFDWLRQ
IRU 7KH 6PDUW %LUG )HHGHU� DV LW FRQWDLQV WKH :,�),
PRGXOH� 6XFK ZLUHOHVV FRPPXQLFDWLRQ LV H[HFXWHG VROHO\
WR HLWKHU VWRUH D QHZO\ FUHDWHG ELUG LPDJH IURP 7KH 6PDUW
%LUG )HHGHU GHYLFH RQWR D 0RQJR'% QR64/ FORXG
GDWDEDVH� RU WR FRPPXQLFDWH ZLWK DQ ([SR SXVK
QRWLıFDWLRQ EDFNHQG VHUYHU WR SXVK D QRWLıFDWLRQ WR D XVHU�
7KH SURJUDPV UXQQLQJ RQ WKH -HWVRQ 1DQR XVH 5(67 $3,
FDOOV�WR�EDFNHQG�DSSV�WR�GLUHFW�WKH�FRPPXQLFDWLRQ�
:KHQ LW FRPHV WR WKH XVHU VLGH RI WKLQJV DQG PDNLQJ WKH

6PDUW %LUG )HHGHU NHHS XVHUV XS WR GDWH ZLWK WKH VWDWXV RI
WKH ELUG IHHGHU� LW LV LPSRUWDQW WKDW D ZLUHOHVV
FRPPXQLFDWLRQ SURWRFRO LV DEOH WR KDYH D UDQJH DFFHSWDEOH
IRU EHLQJ RXWVLGH WKH KRXVH DQG VWLOO EH DEOH WR XSGDWH WKH
GDWDEDVH DQG VHQG QRWLıFDWLRQV� 7KH UHDVRQLQJ EHKLQG
FKRRVLQJ ZLUHOHVV YV ZLUHG FRPPXQLFDWLRQ LV PDLQO\ GXH
WR WKH SUHIHUHQFH WKDW DLPHG IRU WKH ELUG IHHGHU WR EH DV
XVHU IULHQGO\ DQG HDV\ WR LQVWDOO DV DQ\ RWKHU FRPSHWLWLYH
VLPLODU SURGXFWV� 7KHUHIRUH� WR UHGXFH WKH FRPSOLFDWLRQ
WKDW FRPHV ZLWK UXQQLQJ ZLUHV RXWVLGH� LW ZDV GHFLGHG WR
NHHS WKH 6PDUW %LUG )HHGHU ZLUHOHVV DQG XWLOL]H :,�), WR
WUDQVPLW�GDWD�
,Q FRQVLGHUDWLRQ DQG HYHQWXDO MXVWLıFDWLRQ IRU XVLQJ

:,�), IRU WKH ZLUHOHVV SURWRFRO� LW ZDV LPSRUWDQW IRU WKH
JURXS WR ORRN DW WKH UDQJH WR GHWHUPLQH WKH XVHIXOQHVV RI
LPSOHPHQWDWLRQ� $IWHU ORRNLQJ DW WKH UDQJH WKH QH[W
FRQVLGHUDWLRQ LV HDVH RI LPSOHPHQWDWLRQ� 7KHUHIRUH� RQFH
ORRNLQJ DW WKH ,((( ������ VWDQGDUG IRU :,�),� DQG
XQGHUVWDQGLQJ WKDW WKH ��� *+] EDQG FDQ UHDFK XS WR
DURXQG ��� IHHW LQGRRUV DQG DURXQG ��� IHHW RXWGRRUV�

ZKLFK LV LGHDO IRU WKLV LPSOHPHQWDWLRQ� WKH RQO\ WKLQJ QH[W
LV KRZ WR LQWHJUDWH LW ZLWKLQ WKH ELUG IHHGHU� /XFNLO\� WKH
,QWHO 'XDO %DQG :LUHOHVV�$& ���� FKLS ZDV LQVWDOOHG WR
WKH -HWVRQ 1DQR WR DGG :,), DQG %OXHWRRWK� ZLWK PDQ\
GRFXPHQWDWLRQV GHVFULELQJ :,�), WR FRQQHFW WR WKH
LQWHUQHW�DQG�VHQG�GDWD�WR�WKH�FORXG�DQG�PRELOH�DSSOLFDWLRQ�

,;��32:(5

3RZHU LV SURYLGHG WR WKH 6PDUW %LUG )HHGHU XVLQJ D
7DOHQW&HOO UHFKDUJHDEOH ��9 ����P$K EDWWHU\ SDFN� 7KH
3&% LV RXWıWWHG ZLWK D EDUUHO MDFN SRUW ZKLFK FRQQHFWV
GLUHFWO\ WR WKH EDWWHU\ SDFN WR SURYLGH WKH UHJXODWRUV ZLWK
�� 9ROW WR EH FRQYHUWHG WR � RU ��� 9ROWV� $V PHQWLRQHG
DERYH��WKHVH�UHJXODWRUV�SURYLGH�SRZHU�WR�WKH�V\VWHP�

7DEOH������6\VWHP�KDUGZDUH�SRZHU�UHTXLUHPHQWV

9ROWDJH
5HTXLUHPHQW

&XUUHQW
5HTXLUHPHQW

-HWVRQ�1DQR a��9 ����������$

0&8 ����������9
2SHUDWLQJ������X$
6WDQGE\������X$

6HUYR�0RWRU ��������9 ����P$

6SHDNHU ��9 ������P$

)DQ ���9 ������$

8OWUDVRQLF
6HQVRU

��9 ���P$

3,5�6HQVRU ��9 ���P$

7RWDO ���������9 ����������$

3RZHU FRQVXPSWLRQ KDV EHHQ D PDMRU IRFDO SRLQW IRU WKLV
SURMHFW� DV WKH 19,',$ -HWVRQ 1DQR GUDZV XSZDUGV RI ���
$PSV ZKLOH UXQQLQJ LWV VPDUW ELUG IHHGHU SURJUDPV� 6LQFH
WKH GHYLFH LV UHTXLUHG WR EH SODFHG RXWGRRUV� D EDWWHU\
EDVHG SRZHU VRXUFH ZDV D UHTXLUHPHQW IRU IXQFWLRQDOLW\�
7KH 6PDUW %LUG )HHGHU FRQVXPHV D PD[LPXP RI ��� $ RQ
DYHUDJH� +RZHYHU� LQ DQ HĳRUW WR ORZHU SRZHU
FRQVXPSWLRQ� D VHQVRU ZDV DGGHG WR RQO\ DFWLYDWH WKH
PDFKLQH OHDUQLQJ PRGXOH ZKHQ PRYHPHQW LV GHWHFWHG�
7KLV IHDWXUH ORZHUV WKH SRZHU FRQVXPSWLRQ RI WKH GHYLFH
WR DURXQG ��� $ RQ DYHUDJH� ZKLFK FRUUHODWHV WR ���
VDYLQJV LQ EDWWHU\ OLIH� 7KH EDWWHU\ SDFN LV WKHUHIRUH DEOH WR
UXQ WKH V\VWHP LQ D UDQJH RI � KRXUV �� PLQ WR � KRXUV ��
PLQV� ZKLFK VDWLVıHV DQ HQJLQHHULQJ UHTXLUHPHQW VSHFLıHG
LQ�WKH�IXOO�SDSHU�IRU�WKLV�SURMHFW�



;��&21&/86,21

7KH SXUSRVH RI WKH 6PDUW %LUG )HHGHU LV WR DGGUHVV WKH
FRPPRQ FRQFHUQV VXUURXQGLQJ WKH KREE\ RI ELUG IHHGLQJ
E\ FUHDWLQJ D GHYLFH WKDW ZRXOG PLQLPL]H UHTXLUHG WLPH
IURP WKH XVHU ZKLOH VWLOO VKRZLQJ RSWLPDO UHVXOWV� %\
HVWDEOLVKLQJ HQJLQHHULQJ UHTXLUHPHQWV WKDW ZKHQ PHW
ZRXOG DFKLHYH WKLV JRDO� WKH JURXS GHıQHG D VROLG PHWULF
E\ ZKLFK WR JDXJH WKH VXFFHVV RI WKH SURMHFW� 7KLV SDSHU
GHWDLOV WKH PHWKRGV DQG GHVLJQ FKRLFHV E\ ZKLFK WKLV
IXQFWLRQDOLW\ ZDV DFKLHYHG� 7KXV� E\ FUHDWLQJ D GHYLFH
WKDW PHHWV RU H[FHHGV WKHVH UHTXLUHPHQWV� WKH RULJLQDO
GHVLJQ JRDOV ZHUH PHW WKURXJK WKH FUHDWLRQ RI WKH 6PDUW
%LUG�)HHGHU�

$&.12:/('*(0(17

7KH DXWKRUV ZLVK WR DFNQRZOHGJH WKH DVVLVWDQFH DQG
VXSSRUW RI WKH LQVWUXFWRUV RI WKH 6HQLRU 'HVLJQ FRXUVH� 'U�
6DPXHO 5LFKLH DQG 'U� /HL :HL� 7KH DXWKRUV ZRXOG DOVR
OLNH WR RĳHU WKDQNV WR WKH 8QLYHUVLW\ RI &HQWUDO )ORULGD
IDFXOW\�ZKR�ZHUH�NLQG�HQRXJK�WR�UHYLHZ�WKLV�SURMHFW�

5()(5(1&(6

>�@ $ERXW ,3&� ,3& ,QWHUQDWLRQDO� ,QF� ������ 1RYHPEHU ����
KWWSV���ZZZ�LSF�RUJ�DERXW�LSF�

>�@ 'XVW\�1Y� ������ 0D\ ���� -HWVRQ�LQIHUHQFH�S\WRUFK�VVG�PG
DW PDVWHU Ţ 'XVW\�19�-HWVRQ�LQIHUHQFH� *LW+XE� 5HWULHYHG
1RYHPEHU ��� ����� IURP
KWWSV���JLWKXE�FRP�GXVW\�QY�MHWVRQ�LQIHUHQFH�EORE�PDVWHU�GR
FV�S\WRUFK�VVG�PG�

>�@ 'XVW\�1Y� �Q�G��� GXVW\�QY�MHWVRQ�LQIHUHQFH� +HOOR $, :RUOG
JXLGH WR GHSOR\LQJ GHHS�OHDUQLQJ LQIHUHQFH QHWZRUNV DQG
GHHS YLVLRQ SULPLWLYHV ZLWK 7HQVRU57 DQG 19,',$ -HWVRQ�
*LW+XE��KWWSV���JLWKXE�FRP�GXVW\�QY�MHWVRQ�LQIHUHQFH�

>�@ (%LUG � GLVFRYHU D QHZ ZRUOG RI ELUGLQJ��� �Q�G��� 5HWULHYHG
1RYHPEHU�����������IURP�KWWS���HELUG�RUJ�KRPH�

>�@ *LOOVRQ� *� ������ -XO\ ���� ��� FRPPRQ EDFN\DUG ELUGV RI
)ORULGD �3KRWRV� ,'�� ��� &RPPRQ EDFN\DUG ELUGV RI
)ORULGD �3KRWRV� ,'��
KWWSV���ZZZ�ZKDWELUGVDUHLQP\EDFN\DUG�FRP���������PRVW�
FRPPRQ�EDFN\DUG�ELUGV�RI�ĲRULGD�KWPO�

>�@ +&�65�� 3LQ 'HWDLOV� �Q�G��� >,OOXVWUDWLRQ@�
KWWSV���PLFURFRQWUROOHUVODE�FRP�KF�VU���XOWUDVRQLF�VHQVRU�LQ
WHUIDFLQJ�ZLWK�DUGXLQR�GLVWDQFH�PHDVXUHPHQW�H[DPSOH�

>�@ �,((( 6WDQGDUG IRU ,QIRUPDWLRQ
7HFKQRORJ\��7HOHFRPPXQLFDWLRQV DQG ,QIRUPDWLRQ
([FKDQJH EHWZHHQ 6\VWHPV � /RFDO DQG 0HWURSROLWDQ $UHD
1HWZRUNV��6SHFLıF 5HTXLUHPHQWV � 3DUW ��� :LUHOHVV /$1
0HGLXP $FFHVV &RQWURO �0$&� DQG 3K\VLFDO /D\HU �3+<�
6SHFLıFDWLRQV�� LQ ,((( 6WG ����������� �5HYLVLRQ RI
,((( 6WG ������������ � YRO�� QR�� SS�������� �� )HE� �����
GRL����������,(((67'��������������

>�@ -HWSDFN ��� $UFKLYH� 19,',$ 'HYHORSHU� ������ -DQXDU\
�����KWWSV���GHYHORSHU�QYLGLD�FRP�MHWSDFN�VGN����DUFKLYH�

>�@ -HW3DFN 6'.� 19,',$ 'HYHORSHU� ������ 0D\ ����
KWWSV���GHYHORSHU�QYLGLD�FRP�HPEHGGHG�MHWSDFN�

>��@ 19,',$� ������ -XO\ ���� -HWVRQ GRZQORDG &HQWHU�
19,',$ 'HYHORSHU�
KWWSV���GHYHORSHU�QYLGLD�FRP�HPEHGGHG�GRZQORDGV�

>��@ 19,',$ &RUSRUDWLRQ� ŗ'$7$ 6+((7 19,',$ -HWVRQ
1DQR 6\VWHP�RQ�0RGXOHŘ _ '$����������BY��� GDWDVKHHW�
)HE�������

>��@ 3LH]R%HQGLQJ3ULQFLSOH�VYJ� ������ )HEUXDU\ ����
>,OOXVWUDWLRQ@�
KWWSV���FRPPRQV�ZLNLPHGLD�RUJ�ZLNL�)LOH�3LH]R%HQGLQJ3ULQ
FLSOH�VYJ

>��@ 7H[DV ,QVWUXPHQWV� ������ $SULO�� 6/$6���- 0,;('
6,*1$/ 0,&52&21752//(5� 'DOODV�
KWWSV���ZZZ�WL�FRP�OLW�GV�V\POLQN�PVS���J�����SGI"WV ���
����������	DPS�UHIBXUO KWWSV����$����)����)ZZZ
�WL�FRP����)SURGXFW����)063���*����

>��@ :DK &�� %UDQVRQ 6�� :HOLQGHU 3�� 3HURQD 3�� %HORQJLH 6�
ŗ7KH &DOWHFK�8&6' %LUGV��������� 'DWDVHW�Ř
&RPSXWDWLRQ 	 1HXUDO 6\VWHPV 7HFKQLFDO 5HSRUW�
&16�75����������

%,2*5$3+<

3DXO $PRUXVR LV D &RPSXWHU (QJLQHHULQJ
VWXGHQW DW WKH 8QLYHUVLW\ RI &HQWUDO )ORULGD
SODQQLQJ WR JUDGXDWH WKLV VHPHVWHU ZLWK KLV
EDFKHORU
V GHJUHH� $IWHU JUDGXDWLQJ� KH ZLOO
SXUVXH KLV 0DVWHUŖV GHJUHH LQ &RPSXWHU

(QJLQHHULQJ VWDUWLQJ 6SULQJ RI ���� DW 8&)� 2WKHU LQWHUHVWV
LQFOXGH &RPSXWHU $UFKLWHFWXUH WRSLFV DQG JDUGHQLQJ LQ WKH
JUHHQKRXVH�KH�EXLOW�

-RKQ +DXĳ LV D 6HQLRU ��EDFFDODXUHDWH VWXGHQW LQ
&RPSXWHU (QJLQHHULQJ DW WKH 8QLYHUVLW\ RI
&HQWUDO )ORULGD� +LV LQWHUHVWV LQFOXGH VRIWZDUH
GHYHORSPHQW DQG HPEHGGHG V\VWHPV� DQG
PHQWRULQJ RWKHUV LQ WKHVH DUHDV� $IWHU
JUDGXDWLQJ� -RKQ KRSHV WR EHJLQ KLV FDUHHU DV D
FRPSXWHU HQJLQHHU RU VRIWZDUH HQJLQHHU LQ WKH
2UODQGR�DUHD�

1LNNL 0DUURZ LV DQ (OHFWULFDO (QJLQHHULQJ
VWXGHQW DW WKH 8QLYHUVLW\ RI &HQWUDO )ORULGD� 6KH
LV FXUUHQWO\ ZRUNLQJ DV D ıUPZDUH HQJLQHHU DW
/RFNKHHG 0DUWLQ LQ 2UODQGR� SUHYLRXVO\ ZRUNLQJ
RQ FLUFXLW GHVLJQ DQG WHVWLQJ� $IWHU JUDGXDWLQJ�
VKH SODQV WR ZRUN DW /RFNKHHG IXOO�WLPH� 2WKHU
LQWHUHVWV RI KHUV LQFOXGH UHVHDUFK LQ VXUIDFH

VFLHQFH�DQG�PROHFXODU�G\QDPLFV�

0DWWKHZ :LONLQVRQ LV D JUDGXDWLQJ &RPSXWHU
(QJLQHHULQJ VWXGHQW IURP WKH 8QLYHUVLW\ RI
&HQWUDO )ORULGD� )ROORZLQJ JUDGXDWLRQ KH ZLOO EH
ZRUNLQJ IRU 'LVQH\ŖV 'HVLJQ DQG (QJLQHHULQJ
WHDP DV D &RQWUROV (QJLQHHU� +H KRSHV WR
FRQWLQXH SXUVXLQJ D FDUHHU SDWK LQ FRQWUROV ZLWK

D�IRFXV�LQ�HQWHUWDLQPHQW�
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