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$EVWUDFW
:LWK� WKH� ,QWHUQHW� VXFFHVV� OHDGLQJ� WR� KHDY\
GHPDQGV� RQ� QHWZRUN�� SUR[LHV� KDYH� EHFRPH� DQ
XQDYRLGDEOH�QHFHVVLW\�� ,Q� WKLV�SDSHU�ZH�SUHVHQW�D
QHZ�WHFKQLTXH�WR�LPSURYH�FDFKLQJ�VHUYLFHV� IRU�DQ
,QWHUQHW�XVHU�JURXS�
:H�SURSRVH�DQ�DOWHUQDWLYH�WR�FODVVLFDO�/58��/)8
RU� VLPLODU� DOJRULWKPV��2XU� DSSURDFK� LV� EDVHG� RQ
REMHFW� XVDJH�� FURVV�UHIHUHQFHV� DQG� JHRJUDSKLF
ORFDWLRQ�� :LWK� RXU� V\VWHP� ZH� ZLOO� QRW� RQO\
LPSURYH� RQ� VWRULQJ� SHUIRUPDQFH� WDNLQJ� LQWR
DFFRXQW� SUHIHUHQFHV� DQG� XVDJH� RI� VSHFLILF� XVHU
JURXSV�� EXW� ZH� ZLOO� DOVR� LPSURYH� ODWHQF\
SHUIRUPDQFH�ZLWK�DFFXUDWH�SUH�IHWFKLQJ�
,Q�RUGHU�WR�GR�WKLV��ZH�XVH�WKUHH�PHFKDQLVPV������D
QRUPDOLVHG� LQGH[LQJ� WUHH� EDVHG� RQ� WKH� 85/
VHPDQWLF�� ���� D� JUDSK� UHSUHVHQWLQJ� LQWHU�
GRFXPHQWV� UHIHUHQFHV�� ���� D� .RKRQHQ� OLNH
DOJRULWKP�WR�EULQJ�RXW�WKH�UHDO�WRSRORJ\�RI�WKH�ZHE
XVDJH�VSDFH�

�� ,QWURGXFWLRQ
'XH� WR� WKH� VXFFHVV� RI� WKH� ,QWHUQHW�� DQG� PRUH
VSHFLILFDOO\�WKH�:RUOG�:LGH�:HE�SRSXODU�H[SDQVLRQ�
WKH� QHWZRUN� LV� PRUH� DQG� PRUH� ORDGHG� ZLWK� WUDIILF
YROXPH�DQG�WKLV�OHDGV�WR�SHUIRUPDQFH�ORVVHV��,Q�RUGHU
WR�LQFUHDVH�UHVSRQVH�WLPH�DQG�UHGXFH�QHWZRUN�XVDJH�
ZH� KDYH� SUR[LHV� WKDW� VWRUH� GRFXPHQW� FRSLHV� ORFDOO\
�IRU� D� FRPPXQLW\�� DQG� WKXV� FORVHU� WR� WKH� XVHU�
8VXDOO\��SUR[LHV�DUH�ORFDWHG�RQ�WKH�VDPH�/$1�DV�WKH
XVHU� DQG� KH� KDV� WKHQ� IDVW� DFFHVV� WR� LW�� 0RUH
LQIRUPDWLRQ�DERXW�SUR[LHV�FDQ�EH�IRXQG�LQ�>�@�>�@�>�@
>�@�
,QWHUQHW�LV�QRW�RQO\�WKH�WHFKQRORJLFDO�FRPPXQLFDWLRQ
V\VWHP� LQVLGH� RI� WKH� JOREDO� YLOODJH� EXW� LW� KDV� DOVR
FXOWXUDO�DVSHFWV��'HVSLWH�JOREDOLVDWLRQ�� OLQJXLVWLF�DQG
FXOWXUDO� JURXSV� UHPDLQV� GLVWLQFW� ZLWK� VSHFLILF� QHHGV
DQG� LQWHUHVWV�� $V� VDLG� LQ� >��@� ³+LVWRU\�� JHRJUDSK\�
FXOWXUH�� ODQJXDJH� DQG� HFRQRPLFV� DUH� IHDWXUHV� WKDW
VKDSH� WKH�UHJLRQDO� LGHQWLW\«´�� � ,W� VHHPV�VPDUW� WKHQ�
WR� WDNH� LQWR� DFFRXQW� WKHVH� SDUWLFXODULWLHV� IRU� VKDSLQJ
WKH�SUR[\�FDFKH�FRQWHQW�
$V�VKRZQ�LQ�>�@�/58��/HDVW�5HFHQWO\�8VHG��LV�D�SRRU
SROLF\�� DOWKRXJK� /58� LV� UHODWLYHO\� HIILFLHQW� IRU
FDFKLQJ�PHPRU\�LQ�DSSOLFDWLRQV��7KLV�FDQ�EH�SDUWLDOO\
H[SODLQHG� E\� WKH� REMHFWV� VL]H� WKDW� YDU\� D� ORW� IRU

,QWHUQHW� GRFXPHQWV�� EXW� LW¶V� SUREDEO\� DOVR� UHODWHG� WR
WKH�YLUWXDOO\�XQOLPLWHG�VL]H�RI� WKH� ,QWHUQHW�FRPSDUHG
WR� WKH� OLPLWHG� VSDFH� DSSOLFDWLRQV� PHPRU\�� /58
VLPSOH� YDULDWLRQV� FDQ� DOUHDG\� VLJQLILFDQWO\� LPSURYH
SHUIRUPDQFHV� >�@�� EXW� DOO� WKHVH� DOJRULWKP� DUH� RQO\
FRQVLGHULQJ� REMHFWV¶� VL]H�� ,Q� >�@� LV� DOVR� DQDO\VHG� DQ
DOJRULWKP� WKDW� LV� QRW�RQO\�EDVHG�RQ�REMHFW¶V� VL]H�EXW
DOVR�RQ�ORDG�GHOD\��ORDG�EDQGZLGWK�DQG�UHIHUHQFHV�WR
D�GRFXPHQW��
$OO� WKHVH� VWXGLHV� DUH� FRQFHQWUDWLQJ� WKHLU� DQDO\VLV� RQ
WKH�WHFKQLFDO�DVSHFW�WR�WXQH�WKH�SUR[\�FDFKLQJ��DQG�GR
QRW�WDNH�LQWR�DFFRXQW�WKH�SRVVLEOH�FRQQHFWLRQ�EHWZHHQ
XVHUV� FXOWXUDO� QHHGV� DQG� WKH� REMHFWV�� 7KLV� ZKDW� ZH
ZRXOG�OLNH�WR�GHYHORS�KHUH�

�,OOXVWUDWLRQ
:KHQ� D� XVHU� VXUIV� RQ� WKH� ZHE�� EHFDXVH� GDWD� DUH
SRRUO\� FODVVLILHG�� KH� ZLOO� SUREDEO\� KDYH� DQ� HUUDWLF
VHVVLRQ�
,Q� WKH� ZHE� SUR[\� XVDJH�� ZH� FRXOG� FRQVLGHU� WKDW� ZH
KDYH�DQ�LQILQLWH�ZRUOG�WKDW�XVHUV�ZDQW�WR�H[SORUH��:H
FRXOG�XVH�DQ�DQDORJ\�RI�UDPEOHUV�LQ� WKH�FRXQWU\VLGH�
)LUVW�� WKH� GLVWDQFH� LV� VLJQLILFDQW� IRU� WKH� YLVLWDWLRQ� RI
FHUWDLQ� ORFDWLRQV�� 7KH� IXUWKHU� WKH� GLVWDQFH�� WKH� OHVV
SUREDEO\�D�UDPEOHU�ZLOO�JR�WKHUH��:KHQ�UDPEOHUV�XVH
WKH�VDPH�SDWK�PDQ\�WLPHV��LW�EHFRPHV�D�SDWK�DQG�ODWHU
D� URDG��%XW� ZKHQ� QR� UDPEOHUV� XVH� D� SDWK�� WKH� JUDVV
JURZV� DJDLQ�� DQG� WKH� SDWK� GLVDSSHDUV�� $� SDWK� DQG
PRVWO\� D� URDG�PHDQV� DQ� HDVLHU� URXWH� DQG� VR� VKRUWHU
GLVWDQFHV�LQ�WLPH�
1RZ�ZH�ZRXOG�OLNH�WR�KDYH�WKH�VDPH�EHKDYLRXU�IRU�D
VXUIHU�JURXS��7KH�SUREOHP�LV�WKDW�WKH�GLVWDQFH�FRQFHSW
LV� TXLWH� GLIILFXOW� WR� UHSUHVHQW� RQ� WKH� ZHE�� DQG� LW¶V
ZKDW� ZH� ZLOO� WU\� WR� GR� ZLWK� WKH� PHWKRGRORJ\
SUHVHQWHG�LQ�WKLV�SDSHU�
7KH�UHVW�RI�WKH�GRFXPHQW�LV�RUJDQLVHG�DV�IROORZV�
)LUVW� ZH� H[DPLQH� WKH� HOHPHQWV� ZH� ZLOO� WDNH� LQWR
FRQVLGHUDWLRQ�IRU�RXU�ZHE�WRSRORJ\�UHSUHVHQWDWLRQ��,Q
WKH� WKLUG� VHFWLRQ� ZH� ZLOO� VKRZ� H[DFWO\� KRZ� ZH� XVH
WKLV�GHVFULSWLRQ�WR�EXLOG�LQGH[LQJ�VWUXFWXUHV�LQVLGH�RXU
FDFKH��6HFWLRQ�IRXU�SUHVHQWV�WKH�PHWKRGRORJ\�XVHG�WR
PDQDJH� WKHVH�GDWD� VWUXFWXUHV�RYHU� WLPH��6HFWLRQ� ILYH
LV� GHGLFDWHG� WR� WKH� DQDO\WLF� DVSHFW� DQG� VHFWLRQ� VL[
VXPPDUL]HV�WKH�EHQHILWV�RI�WKH�SURSRVHG�DSSURDFK�
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��<RX�DOVR� ILQG� LQ� >�@�GLVFXVVLRQV�DERXW�/)8� �/HDVW
)UHTXHQWO\�8VHG��XVDJH�



�� 7RSRORJ\�HOHPHQWV
%HFDXVH� ZH� ZDQW� WR� EH� DEOH� WR� HYDOXDWH� GLVWDQFH
EHWZHHQ� REMHFWV� RQ� WKH� ZHE�� ZH� ILUVW� KDYH� WR
GHWHUPLQH� ZKDW� SDUDPHWHUV� RU� GLPHQVLRQV� ZLOO� EH
WDNHQ� LQWR� DFFRXQW� IRU� WKLV� GLVWDQFH� HYDOXDWLRQ�� :H
FRXOG� VSOLW� REMHFWV� SURSHUWLHV� ZH� FDQ� VHH� IURP� WKH
SUR[\�SRLQW�RI�YLHZ�LQWR�WKUHH�PDLQ�FDWHJRULHV�
•� 7KH�85/�WKDW�JLYHV�XV� WKH�H[DFW� ORFDWLRQ�RI� WKH

REMHFW�DV�DQ�2,'�JLYHV�XV�DOVR�LQIRUPDWLRQ�DERXW
WKH� SK\VLFDO� ORFDWLRQ� RI� WKH� GRFXPHQW�� VHUYHU
DGGUHVV�DQG�ILOH�SDWK�

•� 7KH�+773B5()(5(5� WKDW� LV� FDUULHG�ZLWK� HDFK
TXHU\� IRU� D� ZHE� GRFXPHQW�� 7KLV� LQIRUPDWLRQ
JLYHV� XV� WKH� H[DFW� SDWK� IROORZHG� E\� WKH� XVHU� WR
UHDFK�WKH�GRFXPHQW�

•� 7KH�GRFXPHQW�FRQWHQW��7KLV�LV�SUREDEO\�WKH�PRVW
PHDQLQJIXO�LQIRUPDWLRQ�DERXW�WKH�GRFXPHQW��EXW
DOVR�WKH�PRVW�GLIILFXOW�RQH�WR�H[WUDFW��,GHDOO\�ZH
FRXOG�ILQG�WKH�PRVW�LQWHUHVWLQJ�LQIRUPDWLRQ�DERXW
WKH�GRFXPHQW�VXEMHFW�E\�PLQLQJ�LQWR�WKH�FRQWHQW�
%XW� ZH� KDYH� WR� VDWLVI\� UHVSRQVH�WLPH
SHUIRUPDQFH�LQ�D�SUR[\��VR�ZH�VKRXOG�QRW� WU\� WR
GR� WKLV�� EHFDXVH� PLQLQJ� LQWR� WKRXVDQG� RI
GRFXPHQWV�RQ�WKH�IO\�IRU�DOO�WKH�XVHUV�ZRXOG�QRW
EH�SRVVLEOH�

2WKHU�LQIRUPDWLRQ�FRXOG�EH�H[WUDFWHG�IURP�WKH�+773
KHDGHU��OLNH�WKH�VL]H��WKH�W\SH��PLPH�W\SH��DQG�PDQ\
RWKHUV��7KLV�LQIRUPDWLRQ�FRXOG�DOVR�LQWHUDFW�ZLWK�ZKDW
ZH� FRQVLGHU� DV� WKH� GRFXPHQW� ORFDWLRQ�� EXW� WKH
VHPDQWLF�YDOXH�LW�KDYH�DERXW�WKH�REMHFW�LWVHOI�LV�OLJKW�
6R� ZH� ZLOO� QRW� WDNH� WKHP�� DQG� IRU� WKH� PDQ\� RWKHU
YDOXHV�� WKH\� DUH� VSHFLILF� FDVHV�� WKDW� DUH� QRW
V\VWHPDWLFDOO\� SUHVHQW� DQG� ZH� FRXOG� QRW� EXLOG� D
JOREDO�WRSRORJLFDO�IXQFWLRQ�RQ�WKHVH�

3UHVHQWO\�ZH�KDYH�FKRVHQ�WR�EDVH�WKH�WRSRORJ\�RI�RXU
HQYLURQPHQW� RQ� WKH�85/� DQG� WKH� +773�5()(5(5
WKDW�D�SUR[\�FDQ�HDVLO\�H[WUDFW�IURP�HDFK�TXHU\�PDGH
WKURXJK� LWVHOI�� :H� QRZ� H[DPLQH� WKHVH� IRU� WKHLU
LQIRUPDWLRQ�YDOXH�

�85/�VLJQLILFDWLRQ
(YHQ�LI�WKH�GRPDLQV�DUH�EDGO\�GHILQHG�LQ�WKH�,QWHUQHW�
HVSHFLDOO\� ZLWK� H[XEHUDQW� XVDJH� RI� WKH� �FRP� IRU
H[DPSOH�� ZH� FRXOG� KDYH� LQIRUPDWLRQ� DERXW� WKH
FXOWXUDO� FRQWH[W� RI� D� GRFXPHQW� E\� LWV� 85/�� )RU
H[DPSOH�� KRVWV� ORFDWHG� LQWR� �IU� GRPDLQV� DUH� YHU\
SUREDEO\� )UHQFK� RULHQWHG�� $QG� IRU� WKH� PLVXVH� RI
GRPDLQV�OLNH��FRP��ZH�VWLOO�FDQ�KRSH�WKDW�WKH�VLWXDWLRQ
ZLOO�HYROYH�SRVLWLYHO\��,QWHUQLF�LQWHQGV�WR�ZRUN�EHWWHU
DQG� JLYH� PRUH� DFFXUDWH� GRPDLQV� DWWULEXWLRQV��� $IWHU
WKH� FRXQWU\� LQIRUPDWLRQ�� ZH� KDYH� WKH� GRPDLQ� LWVHOI�
WKDW� JLYH� XV� FRQWHQW� LQIRUPDWLRQ�� IRU� H[DPSOH
GRFXPHQWV� LQ� D� XQLYHUVLW\� GRPDLQ� DUH� PRVW� OLNHO\
DFDGHPLF� RULHQWHG�� 6R� WKH� GRPDLQ¶V� QDPH� JLYHV� XV

FRQWH[WXDO� LQIRUPDWLRQ�DQG� WKH� VDPH� LV� WUXH�� DW� ILQHU
VFDOH��IRU�WKH�KRVWQDPH�
7KH� ILOH�SDWK� LQ� WKH� 85/� JLYHV� XV� LQIRUPDWLRQ� DW� D
PRUH� SUHFLVH� VFDOH�� 7KH� PRVW� SUREDEOH� ZD\
ZHEPDVWHUV� DUH� XVLQJ� GLUHFWRULHV� DQG� VXEGLUHFWRULHV
WR�VWRUH�GRFXPHQWV�RQ�WKHLU�VHUYHU�LV�GLUHFWO\�ERXQG�WR
WKH� ZD\� WKH\� DUH� SXW� LQWR� FDWHJRULHV� DQG
VXEFDWHJRULHV�

�+773�5()(55(5
7KH�KWWS�UHIHUUHU� LQIRUPDWLRQ�JLYHV�XV� WKH� H[DFW� OLQN
IROORZHG� IURP�D�GRFXPHQW� WR� DQRWKHU��7KLV�JLYHV� XV
WKH� FRQQHFWLYLW\� RI� WKH� ZHE�� 7ZR� GRFXPHQWV�� RQH
UHIHUULQJ� WKH� RWKHU� DUH� FRQQHFWHG�� EXW� WKH� UHYHUVH� LV
QRW� WUXH� EHFDXVH�� ZH� DUHQ¶W� DQDO\VLQJ� WKH� GRFXPHQW
FRQWHQW�� DQG� WKH� OLQN� PD\� QRW� H[LVW�� :LWK� WKLV
LQIRUPDWLRQ� ZH� FRXOG� QRW� RQO\� WUDFN� WKH� H[DFW� SDWK
IROORZHG�E\�D�XVHU��EXW�ZH�FRXOG�DOVR�GHWHUPLQH� WKH
IUHTXHQWDWLRQ�RI�WKH�ZHE�SDWKV��:LWK�WKLV�LQIRUPDWLRQ
ZH�DOVR�KDYH�D�SUHFLVH�SUR[LPLW\�ZLWK�WKH�GRFXPHQW�
WR�GRFXPHQW� QHLJKERXUKRRG�� 7KHQ�� DV� PHQWLRQHG� LQ
RXU�UDPEOHUV¶�FRXQWU\VLGH��ZH�FRXOG�NQRZ��HDVLO\�� LI
WKH� OLQNV� EHWZHHQ� GRFXPHQWV� DUH� SDWKV�� URDGV� RU
KLJKZD\V�

1RZ� ZH� KDYH� GHWHUPLQHG� WZR� WRSRORJLFDO
GLPHQVLRQV�� UHVSHFWLYHO\� WKH� 85/� DQG� WKH� KWWS�
UHIHUUHU� YDOXHV�� 7KH� 85/� JLYHV� XV� � WKH� JHRJUDSKLF
ORFDWLRQ�� SRVVLEO\�� RI� WKH� GRFXPHQW� RQ� WKH� ZHE� DQG
WKH� KWWS�UHIHUUHU� JLYHV� XV� DQ� H[DFW� SRVLWLRQ� LQ� WKH
ZHE�GRFXPHQWV� QHLJKERXUKRRG� EXW� DQ� LQFRPSOHWH
SRVLWLRQ�� EHFDXVH� ZH� ZLOO� QRW� KDYH� DOO� GRFXPHQWV
UHIHUUHG�LQ�RXU�FDFKH�

�� ,QGH[LQJ
1RZ�IURP�WKHVH�WZR�GLPHQVLRQV��ZH�ZDQW�WR�H[SUHVV
WKHP�LQWR�DQ�LQGH[�PRGHO�UHSUHVHQWDWLRQ�

���� 85/�UHSUHVHQWDWLRQ
$V�ZH�KDYH�VHHQ�EHIRUH��WKH�85/�LQIRUPDWLRQ�FDQ�EH
VSOLW� LQWR� KLHUDUFKLFDOO\� VLJQLILFDQW� OH[HPH� �:H
GHILQH� D� OH[HPH� DV� D� ZRUG� FRPSRVLQJ� WKH� DGGUHVV�
([�� HSIO� LV� D� OH[HPH� LQ� KWWS���ZZZ�HSIO�FK��� 7KLV
OHDGV�XV�GLUHFWO\�WR�D�WUHH�VWUXFWXUH�ZLWK�OH[HPH�DW�WKH
QRGHV��7KLV�ZLOO�JLYH�XV�DQ�XQEDODQFHG�WUHH��ZH�FRXOG
DFFHSW�WKLV��ZLWK�GRFXPHQWV�DW�WKH�OHDYHV��%XW�DV�ZH
ZLOO�VHH�ODWHU��ZH�QHHG�RXU�WUHH�WR�EH�QRUPDOLVHG�DQG
WR�KDYH�DOO�OHDYHV�EDVLFDOO\�DW�WKH�VDPH�GLVWDQFH�IURP
WKH�URRW�
,Q� RUGHU� RI� VLJQLILFDWLRQ� LPSRUWDQFH�� ZH� ILUVW
UHSUHVHQW� WKH� VHUYHU¶V� DGGUHVV� LQ� RXU� WUHH�� 7R
QRUPDOLVH�LW¶V�GLVWDQFH�SDUDPHWHU�ZH�VSOLW�LW�LQWR�WKUHH
OH[HPH�� LQ� RUGHU� RI� VLJQLILFDWLRQ�� WKH� WDLO� EHLQJ� WKH
FRXQWU\�� WKH� GRPDLQ� �RQH� OH[HPH� SUHFHGLQJ� WKH
FRXQWU\��� DQG� WKH� KHDG� LV� WKH� VHUYHU� QDPH� �SHUKDSV
IROORZHG�E\�VXE�GRPDLQV���(DFK�OH[HPH�EHFRPHV�DQ



DGGUHVV� QRGH�� :H� WKHQ� KDYH� WKH� SDWK�� :H� FDQ
FRQVLGHU�WKLV�SDWK�KDV�D�GHSWK��W��ZKLFK�LV�WKH�QXPEHU
RI� OH[HPH� LQ� WKH� 85/� ILOH� SDWK�� (DFK� OH[HPH�� ZLOO
UHSUHVHQW�D�SDWK�QRGH�LQ�RXU�JUDSK��7KHQ�ZH�DVVRFLDWH
D� ZHLJKW� IRU� HDFK� HGJH� LQ� RXU� JUDSK� ZLWK� WKH
IROORZLQJ�UXOH�
2XU�WUHH�*

85/

� ��9��(��ZLWK�9 ^Y���Y���«��YQ`�D�VHW
RI�HGJHV��( ^H��H��«��HQ`�D�VHW�RI�QRGHV��W�WKH�GHSWK
RI�WKH�SDWK��.��FRQVWDQW�YDOXHV�DQG� LN �D�VHW�RI�YDOXHV
WKDW�ZH�FDOO�WKH�UHIHUHQFH�VHW���VHH�EHORZ��

:H�KDYH� D�ZHLJKW� IXQFWLRQ�� F�(�! �� IRU� HDFK� HGJH
LH ZLWK�L ^����«�W`�FRPSRVLQJ�WKH�SDWK�IURP�WKH�URRW

WR�WKH�OHDI��ZLWK�L ��IRU�WKH�ILUVW�HGJH��DQG�L W�IRU�WKH
HGJH�FRQQHFWHG�WR�WKH�GRFXPHQW�
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FRQVWUDLQW�RQ�WKH�UHIHUHQFH�VHW�

:LWK� WKLV��ZH�KDYH�D�QRUPDOLVHG� WUHH� �VHH�)LJXUH����
ZLWK� DOO� OHDYHV� DW� VDPH� GLVWDQFH� IURP� WKH� URRW�
FRQVLGHULQJ�GRFXPHQWV�HLWKHU� LQ�D� IODW� VHUYHU�RU� LQ� D
ZHOO�VWUXFWXUHG� RQH� ZLWK� D� GHHS� WUHH� VWUXFWXUH�� :H
FDOO�WKLV�WKH�85/�LQGH[LQJ�WUHH�
$V�ZH�ZLOO�VHH�ODWHU��WKH�HGJH¶V�ZHLJKW�ZLOO�HYROYH�LQ
WLPH��ZLWK�HGJHV�EHLQJ�UHGXFHG�SURSRUWLRQDOO\� WR� WKH
IUHTXHQWDWLRQ�� VR� WKH� ZHLJKW� IXQFWLRQ� LV� RQO\
DSSOLFDEOH�ZKHQ�FUHDWLQJ�QHZ�HGJHV�IRU�D�QHZ�REMHFW
WR� EH� LQVHUWHG�� ,I�� DW� LQVHUWLRQ�� VRPH� HGJHV� DOUHDG\
H[LVW��WKH\�DUH�MXVW�OHIW�DW�WKHLU�ZHLJKW�YDOXH��RQO\�QHZ
HGJHV�DUH�FDOFXODWHG�
7KLV�H[SODLQ�WKH�WZR�SRVVLEOH�IXQFWLRQV��WKH�ILUVW�ZLOO
DOZD\V�VHW�WKH�GRFXPHQW�DW�D�GLVWDQFH�.�IURP�WKH�URRW
DQG� WKH� VHFRQG� ZLOO� PDNH� QHZ� GRFXPHQWV� GLUHFWO\
EHQHILW�IURP�WKHLU�HQYLURQPHQW�DFWLYLW\�
,Q�WKH�QH[W�SDUDJUDSKV�ZH�ZLOO�GHVFULEH�WKH�IXQFWLRQV
WKDW�ZLOO�PRGLI\�WKLV�85/�LQGH[LQJ�WUHH�WRSRORJ\�

�5HIHUHQFH�VHW
7KH�UHIHUHQFH�VHW� LV�FRPSRVHG�E\�D�VHW�RI�N

L��

HDFK�N
L

GHILQHV�WKH�GHIDXOW�YDOXH�RI�D�QHZ�HGJH�DW�UDQN�Q�ZLWK
Q� WKH�HGJH�FRXQW� IURP�URRW��7KLV�GHIDXOW�YDOXH�KDV�D
GLUHFW� LPSDFW� RQ� ODWHU� SURJUHVVLRQ� LQ� WKH� WUHH�� WKH
JUHDWHU�WKH�ZHLJKW�RI�DQ�HGJH�DW�FUHDWLRQ��WKH�PRUH�LW
ZLOO� FOLPE� WKH� WUHH� ZLWK� DFWLYLW\�� DQG� WKH� PRUH� LW¶V
VXE�OHDYHV�ZLOO� UHGXFH� WKHLU�GLVWDQFH� WR� WKH� URRW��)RU
H[DPSOH�� JLYLQJ� D� ELJ� YDOXH� WR� WKH� KRVWQDPH� OHYHO
LQLWLDOLVDWLRQ�ZLOO�VLJQLI\�WKDW�GRFXPHQWV� LQ� WKH�VDPH
VHUYHU� ZLOO� FROODERUDWH� KLJKO\� WR� LPSURYH� WKHLU
GLVWDQFH� WR� WKH� URRW� DQG� GRFXPHQW� OHVV� DFWLYH� EXW� LQ
WKH�VDPH�VHUYHU�ZLOO�DOVR�EHQHILW�VRPHKRZ�IURP�WKLV
FROODERUDWLRQ�

�FK��IU�

KWWS���OEGZZZ�HSIO�FK�GLUD��GLUD��DGRFD�KWPO �
KWWS���IODWKRVW�GRPDLQ�IU�GLUE��DGRFE�KWPO�
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�GRPDLQ� �HSIO�

IODWKRVW� OEGZZZ�
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GLUE��
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)LJXUH���7KH�85/�WUHH�LQGH[LQJ�VWUXFWXUH�

���� 5HIHUUHU�UHSUHVHQWDWLRQ
1RZ�ZH�KDYH�WKH�85/�LQGH[LQJ�WUHH��ZH�VXSHUSRVH�D
JUDSK� UHSUHVHQWLQJ� WKH� UHIHUHQFLQJ� LQIRUPDWLRQ��7KLV
JUDSK�LV�D�VLPSOH��QR�VHOI�FRQQHFWHG�QRGH��ZH�LJQRUH
WKHVH� DXWR�UHIHUHQFHV�� GLJUDSK� �RULHQWHG��� 7KH
FRQVWUXFWLRQ� RI� WKLV� VHFRQG� JUDSK� LV� TXLWH� VLPSOH�
HDFK� WLPH� D� GRFXPHQW� JRHV� WKURXJK� WKH� SUR[\� ZH
VHHN�RXW� WKH� UHIHUUHU� DQG� LI� WKH� UHIHUUHU� H[LVWV� LQ� WKH
FDFKH� �ZKLFK� LV� YHU\� OLNHO\��� ZH� VWRUH� D� OLQN� �DQ
RULHQWHG�HGJH��IURP�WKH�UHIHUUHU�WR�WKH�GRFXPHQW��7KH
ZHLJKW� RI� D� QHZ� HGJH� LV� FRQVWDQW� DW� FUHDWLRQ�� :H
KDYH�
*

ZHE

� ��9�(���DQG�&!!���D�FRQVWDQW�YDOXH�
:H�KDYH�RXU�ZHLJKW�IXQFWLRQ�IRU�RULHQWHG�HGJHV�

��� F�(�! �ZLWK�F�H�� �&�IURP�UHIHUUHU�WR�UHIHUUHG�
:H�FDOO�WKLV�JUDSK�WKH�ZHE�JUDSK�DQG�LW�UHSUHVHQWV�WKH
SDWK�QHWZRUN�WKDW�UDPEOHUV�FRXOG�IROORZ��$V�ZH�ZLOO
DOVR� VHH� EHORZ�� WKLV� JUDSK� ZLOO� HYROYH� LQ� WLPH� DQG
HGJHV�ZLOO�EH�PRGLILHG��7KLV�JUDSK�ZLOO�UHSUHVHQW�WKH
GRFXPHQWV¶�QHLJKERXUKRRG�



�� *UDSK�0DQDJHPHQW
,Q�WKLV�VHFWLRQ�ZH�ZLOO�SUHVHQW�WKH�ZD\�ZH�PRGLI\�RXU
JUDSKV�UHJDUGLQJ�SUR[\�XVH�

���� )UHTXHQWDWLRQ�UHSUHVHQWDWLRQ
:H�KDYH�WKHVH� WZR�JUDSKV��ZH�ZDQW� WR�PRGLI\� WKHP
DFFRUGLQJ� WR� WKH� KLWV� RQ� D� SDJH� LQ� WKH� FDFKH�� 7KH
EDVLF�WKLQJ�ZH�WDNH�LV�WKDW�ZH�ZLOO�PRGLI\�WKH�UHODWLYH
SRVLWLRQ� RI� D� GRFXPHQW� DFFRUGLQJ� WR� KRZ�RIWHQ� LW� LV
DFFHVVHG�� )RU� WKH� 85/� WUHH� ZH� ZRXOG� OLNH� WR� KDYH
GRFXPHQWV� DFFHVVHG� PDQ\� WLPHV� WR� EH� FORVH� WR� WKH
URRW�DQG�WKH�GRFXPHQWV�DFFHVVHG�UDUHO\� WR�EH�IXUWKHU
DZD\��7KDW�ZD\�GRFXPHQWV�DFFHVVHG�PDQ\�WLPHV�ZLOO
EH� FORVHU� WR� WKH� XVHU� JURXS�� GHSHQGLQJ� RQ� KLWV� DQG
JHRJUDSKLF�ORFDWLRQ�
)RU� WKH�ZHE�JUDSK�ZH�ZRXOG� OLNH� WR�KDYH�IUHTXHQWO\
XVHG�SDWKV�WR�EH�VKRUWHQHG�DQG�WKDW�ZD\�ZH�ZLOO�KDYH
D�UHOHYDQW�QHLJKERXUKRRG�
)XUWKHUPRUH�� ZH� ZRXOG� OLNH� WR� KDYH� FRQYHUJLQJ
]RQHV� �DURXQG� DQ� LPSOLFLW� WRSLF�� WKH� PHDQLQJ� RI� D
]RQH� KDV� D� VHPDQWLF� RI� XVH�� RI� FURVV�UHIHUHQFHG
SDJHV�� ZKLFK� UHSUHVHQW� WKH� UHDO� GLVWULEXWLRQ� RI� WKH
SDJHV�RQ�WKH�ZHE�
:LWK� WKLV� UHSUHVHQWDWLRQ� ZH� ZLOO� EH� DEOH� WR� HDVLO\
FOHDQ�RXW�RI�WKH�FDFKH�GRFXPHQWV�DZD\�IURP�WKH�URRW�
DQG� ZH� ZLOO� EH� DEOH� WR� SUH�IHWFK� GRFXPHQWV
FRQVLGHUHG�OLNHO\�WR�EH�OLQNHG�WR�
7R� DFKLHYH� WKLV� ZH� ZLOO� PRGLI\� VRPH� HGJHV� RI� WKH
WZR� JUDSKV� HDFK� WLPH� DQ� REMHFW� LQ� WKH� FDFKH� LV
TXHULHG��HDFK�WLPH�D�KLW�RFFXUV��

�85/�WUHH�UHGXFWLRQ�IXQFWLRQ
:H�ZDQW� WR�PRYH�D�KLW�GRFXPHQW�FORVHU� WR� WKH� URRW�
7KLV�PHDQV�UHGXFLQJ�HGJHV�FRPSRVLQJ�WKH�SDWK�IURP
WKH� GRFXPHQW� WR� WKH� URRW��:H� FDQ� HDVLO\� VKRZ� WKDW
HGJHV� DURXQG� WKH� URRW� ZLOO� EH� UHGXFHG� UHDOO\� PRUH
RIWHQ�� EHFDXVH� WKH\� DUH� SDUWLWLRQLQJ� ZHE� VSDFH� ZLWK
ODUJHU� DPRXQW� RI� GRFXPHQWV� EHORZ� WKHP� ZKHUHDV
VXEGLUHFWRULHV�SDUWLWLRQ�VPDOOHU�VSDFHV��7KHUHIRUH��ZH
ZLOO�UHGXFH�OHVV�WKH�HGJHV�DURXQG�WKH�URRW�
(DFK� WLPH� D� KLW� RFFXUV�� ZH� ZLOO� UHGXFH� WKH� HGJHV
FRPSRVLQJ� WKH� SDWK� IURP� WKH� GRFXPHQW� WR� WKH� URRW
ZLWK�WKH�IROORZLQJ�IXQFWLRQ�
��� F� LH �� �U

X

�F� LH ���ZLWK�U
X

�����D�FRQVWDQW�UHGXFWLRQ
IDFWRU�

�:HE�JUDSK�UHGXFWLRQ�IXQFWLRQ
:H�ZDQW� WKH� QHLJKERXUKRRG� RI� WKH� WZR� HOHPHQWV� WR
EH�UHLQIRUFHG�
(DFK�WLPH�DQ�H[LVWLQJ�OLQN�EHWZHHQ�WZR�GRFXPHQWV�LV
XVHG�� ZH� ZLOO� UHGXFH� WKLV� SDWK� ZLWK� WKH� IROORZLQJ
IXQFWLRQ�
��� F� LH �� �U

Z

�F� LH ���ZLWK�U
Z

�����D�FRQVWDQW�UHGXFWLRQ
IDFWRU�

�&RPELQDWLRQ
7KH� DERYH� IXQFWLRQV� UHLQIRUFH� WKH� SUR[LPLW\� DQG
EULQJ�KLW�GRFXPHQWV�FORVHU�WR�WKH�URRW��EXW�WKH\�GR�QRW
UHLQIRUFH�WKH�UHJLRQDO�DFWLYLW\��LQWHQVLW\�RI�XVDJH���7R
UHSUHVHQW�WKH�LQIOXHQFH�]RQH�DURXQG�D�KLW��ZH�ZLOO�XVH
D� .RKRQHQ� DXWR�RUJDQLVDWLRQ� OLNH
DOJRULWKP>��@>��@>��@�� 7KLV� PHDQV� WKDW� HDFK� WLPH� D
KLW� RFFXUV�� ZH� ZLOO� DOVR� EULQJ� WKH� QHLJKERXUKRRG
FORVHU� WR� WKH� URRW� DQG� UHLQIRUFH� WKLV� QHLJKERXUKRRG
SURSRUWLRQDOO\�WR�WKH�IXQFWLRQ�FDOOHG�0H[LFDQ�+DW��DV
VKRZQ�LQ�)LJXUH���

)LJXUH���7KH�0H[LFDQ�+DW�IXQFWLRQ

:H�GHILQH�D�QHLJKERXUKRRG�9 ^Q
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`�DURXQG�WKH
DFWLYDWHG�QRGH��KLW�GRFXPHQW��VXFK�WKDW�IRU�HDFK�QRGH
Q
N

� WKH� SDWK�3 ^H
�

�«�H
M

`� WR� WKH� KLW� QRGH� �� UHVSHFWLQJ
WKH�RULHQWDWLRQ�RI�VLGHV��LV�OHVV�WKDQ�WKH�GLVWDQFH�'�
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:H��WKXV��DSSO\� WKH�0H[LFDQ�+DW� IXQFWLRQ�I���RQ� WKH
GLVWDQFH�WR�REWDLQ�D�IDFWRU�[

N

�DSSOLFDEOH�WR�D�QRGH�Q
N

�
���� �� NN GI[ =
:H� WKHQ� PRGLI\� WKH� ZHE� JUDSK� E\� DSSO\LQJ� RQ� WKH
ODVW�HGJH�H

M

�RI�WKH�SDWK�FRQQHFWLQJ�Q
N

�D�PRGLILHG�����
��� F� HM ��  � ����[

N

� P��F� HM �� � ZLWK� P� �� �� D
PRGHUDWLQJ�IDFWRU�
$QG�ZH�DOVR�PRGLI\� WKH�XUO� WUHH�E\� DSSO\LQJ�RQ� WKH
SDWK�IURP�WKH�URRW�WR�WKH�OHDYHV�Q

N

�D�PRGLILHG����
���� F� LH �� �����[

N

���U
X

���F� LH ��

2SHUDWLRQV� ���� EULQJ� FORVHU� WRJHWKHU� WKH� QRGHV
�GRFXPHQWV��RI�WKH�QHLJKERXUKRRG��SXVKLQJ�DSDUW�WKH
GRFXPHQWV� OHVV� FORVHO\� UHODWHG� DQG� ���� HOHYDWLQJ� WKH
SRVLWLRQ� LQ� WKH�85/� WUHH� RI� WKRVH� GRFXPHQWV� LQ� WKH
LPPHGLDWH� QHLJKERXUKRRG� DQG� GHVFHQG� WKH� ORZHU
SRVLWLRQ� RI� WKRVH� IXUWKHU� DZD\�� 'RFXPHQWV� RYHU� D
FHUWDLQ� GLVWDQFH� DUH� FRQVLGHUHG� WR� EH� RXWVLGH� 9� DQG
DUH�QRW�DOWHUHG�



���� 5HIUHVKLQJ
7KH�DERYH�IXQFWLRQV�ZLOO�OHDG�WR�WKH�VKULQNLQJ�RI�WKH
WZR� JUDSKV� WR� WKH� SRLQW� ZKHUH� WKH\� FDQ� QRW� VKULQN
IXUWKHU�� :LWK� WKLV� FRQVLGHUDWLRQ�� ZH� KDYH� WR� DGG� D
IXQFWLRQ�WKDW�ZLOO�FRXQWHUEDODQFH�WKH�UHGXFWLRQ�HIIHFW�
:H� ZLOO� WDNH� LQVSLUDWLRQ� IURP� 0RWKHU� 1DWXUH� DQG
PDNH�RXU�WUHH�JURZ�GXULQJ�LW¶V�OLIH�WLPH�

�85/�WUHH�JURZWK
$IWHU�1�TXHULHV� KDYH� EHHQ�PDGH� WKURXJK� WKH� SUR[\�
HYHU\�HGJH� LQ� WKH� WUHH�H

L

��KDV�D�FRQVWDQW�YDOXH�DGGHG
WR�LW¶V�ZHLJKW�
��� F� LH �� �F� LH ����0�
7KLV�VSUHDGV�RXW�DOO�QRGHV�IURP�HDFK�RWKHU�DQG�IURP
WKH�URRW�

�:HE�JUDSK�JURZWK
)RU�WKLV�JUDSK�ZH�ZDQW� WR� LPSRVH�DQ�DYHUDJH�HGJH¶V
ZHLJKW� YDOXH�� /HW¶V� FDOO� WKLV� DYHUDJH� $� �ZLWK

&$ ≅ ���:H�ZLOO�WKHQ�SHULRGLFDOO\�GR�WKH�IROORZLQJ�
/HW�( ^H���H���«��HQ`�WKH�VHW�RI�HGJHV�LQ�WKH�JUDSK�
:H�KDYH�
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∑
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�
� WKH� UHGXFWLRQ� IDFWRU� ZH� KDYH� WR

DSSO\�IRU�HDFK�HGJH�HL��F�HL�� �[�F�HL�
$SSO\LQJ� WKLV�� WKH� ZHE� JUDSK� GLVWDQFHV� UHPDLQ
DOZD\V�DFFXUDWH�IRU�RXU�SUH�IHWFKLQJ�IXQFWLRQ�

�5HPRYDO
:KHQ�DQ�REMHFW�LV�UHPRYHG�IURP�WKH�FDFKH��DV�ZHOO�DV
EHLQJ� UHPRYHG� IURP� WKH� FDFKH� VWRUDJH�� WKH� UHODWHG
QRGH� LV� OHIW� LQ� WKH�85/� WUHH� DQG� WKH�ZHE�JUDSK��EXW
WKH�HGJHV�DSSOLFDEOH�WR�WKH�UHPRYHG�QRGH�DUH�PDUNHG
DV�EHLQJ�GHDG��'HDG�HGJHV�DUH�QRW�UHIUHVKHG�

�� $QDO\VLV
%HIRUH�WU\LQJ�WR�PDNH�XVH�RI�WKH�LQGH[�VWUXFWXUH�OHW¶V
FRQVLGHU� LW�� $V� ZH� VDLG�� ZH� KDYH� D� WRSRORJLFDO
UHSUHVHQWDWLRQ� RI� WKH� ZHE�� ZLWK� WKH� QHLJKERXUKRRG
UHSUHVHQWHG�E\� WKH� FRQQHFWLYLW\�RI�GRFXPHQWV� VWRUHG
LQ�RXU�ZHE�JUDSK�DQG�WKH�GLVWDQFH�IURP�WKH�URRW�WKDW
FRXOG�EH�FRQVLGHUHG�DV�WKH�WRSRORJLFDO�DOWLWXGH��
:LWK�WKLV�ZH�GHVFULEH�WKH�ZHE�VSDFH�DV�KLOOV�JURXSLQJ
WRJHWKHU�QHLJKERXULQJ�GRFXPHQWV��7KH�IROORZLQJ�RI�D
SDWK� WKURXJK� D� UHIHUUHU� ZLOO� PRYH� WKH� GRFXPHQWV
FORVHU�WRJHWKHU�DQG�WKH�KLW�WR�D�NQRZQ�GRFXPHQW�ZLOO
PDNH�LWV�DOWLWXGH�JURZ��DQG�DOVR�WKH�HQYLURQPHQW��L�H�

����������������������������������������������������������
��)RU� WKH�XQGHUVWDQGLQJ�ZH�ZLOO� UHSUHVHQW�DOWLWXGH�DV
WKH�UHYHUVH�RI�WKH�GLVWDQFH��7KXV�GRFXPHQWV�QHDU�WKH
URRW�ZLOO�EH�UHSUHVHQWHG�KLJKHU��MXVW�OLNH�LI�IUHTXHQWO\
KLW�GRFXPHQWV�JHW�FORVHU�WR�WKH�VXQ��

GRFXPHQWV� RQ� WKH� VDPH� KLOO�� ZLOO� EH� DOVR� EURXJKW
KLJKHU�

���� .RKRQHQ�$VSHFW
:H�QRZ�EULHIO\�FRPH�EDFN�WR�WKH�.RKRQHQ�PRGHO��WR
EHWWHU� XQGHUVWDQG� WKH� IXQFWLRQDOLW\� RI� RXU� V\VWHP
WKURXJK�DQDORJ\��,Q�D�.RKRQHQ�QHWZRUN�ZH�KDYH�WZR
OHYHOV��WKH�OHYHO�RI� LQWURGXFWLRQ�RI� WKH� VLJQDO��SODVWLF
OHYHO���DQG�WKH�OHYHO�RI�UHRFFXUULQJ�ODWHUDO�LQKLELWLRQV�
7KH� ILUVW� OHYHO� KDV� WKH� WDVN� RI� GHWHUPLQLQJ� WKH� H[LW
IXQFWLRQ� RI� D� LQWURGXFHG� VLJQDO�� 7KH� VHFRQG� OHYHO
FUHDWHV�D�EXEEOH�RI� DFWLYLW\� LQ� WKH� QHLJKERXUKRRG�RI
WKH�DFWLYDWHG�QRGH>��@�
,Q�RXU�PRGHO��WKH�ILUVW�OHYHO�ODUJHO\�FRUUHVSRQGV�WR�WKH
85/� WUHH�� 7KH� DFWLYDWHG� QRGH� LV� GHWHUPLQHG
LPPHGLDWHO\�DQG�ZLWKRXW�DPELJXLW\��7KH�VHFRQG�OHYHO
FRUUHVSRQGV� WR� WKH� ZHE� JUDSK�� DOO� WKH� QRGHV� DUH� QRW
LQWHUFRQQHFWHG��EXW�WKH�HGJHV�RULHQWHG�DZD\�IURP�WKH
QRGH� UHSUHVHQW� WKH� OLQNV� ZLWK� RWKHU� GRFXPHQWV�
GHWHUPLQLQJ� LWV� QHLJKERXUKRRG�� $OVR�� WKH
IUHTXHQWDWLRQ� RI� WKHVH� OLQNV� HTXDOO\� LQIOXHQFHV� WKH
ZHLJKWLQJ� RQ� WKH� HGJHV�� ZKHUHDV� LQ� D� .RKRQHQ
QHWZRUN�WKH�DXWR�RUJDQLVDWLRQ�SDUW�RI�D�UDQGRP�VWDWH
LV� ZLWKRXW� H[WHULRU� LQIOXHQFH�� ,Q� VSLWH� RI� WKLV� ZH
REVHUYH�DV�LQ�WKH�.RKRQHQ�QHWZRUN�
´7KH�DOJRULWKP¶V� UHVXOW� LV� WKDW� WKH�GHQVLW\�RI� VWLPXOL
VSDFH� FRQYHUJH� WRZDUGV� D� GLVFUHWH� LPDJH�� VXFK� WKDW
WKH�HOHPHQWV�RI�WKLV�LPDJH�UHVSHFW�WKH�WRSRORJ\�RI�WKH
HQWU\�VSDFH�´�>��@��$QG�WKLV�LV�H[DFWO\�ZKDW�ZH�ZDQW�

)LJXUH���5HVXOWLQJ�WRSRORJ\

)URP�)LJXUH����ZH�FDQ�LQWXLWLYHO\�FRQVLGHU�
�� %HORZ� DQ� DOWLWXGH�� OHW¶V� FDOO� WKLV� VHD� DOWLWXGH�

GRFXPHQWV� DUH� QRW� IUHTXHQWO\� TXHULHG�� DQG
WKHUHIRUH�DUH�QRW�SHUWLQHQW�WR�EH�FDFKHG�

�� +LOOV�UHSUHVHQW�GRFXPHQWV�JURXSHG�E\�XVDJH�DQG
WKXV�JURXSHG�E\�XVHU�LQWHUHVW�

�� :KHQ�D�XVHU�ODQGV�RQ�D�KLOO�IRU�D�ZDONWKURXJK��KH
ZLOO� YHU\� SUREDEO\� MRXUQH\� RQ� WKH� KLOO�� DQG�ZLOO
DOVR�SUREDEO\�WU\�WR�UHDFK�WKH�WRS�

5HODWLQJ� WKHVH� FRQVLGHUDWLRQ� WR� RXU� SUR[\�� ZH� VHH
QRZ�KRZ�ZH�FDQ�HDVLO\�GHILQH�



�� &DFKH�FOHDQ�XS�VWUDWHJ\�
�� 3UH�IHWFKLQJ�VWUDWHJ\�
�� 3UHVHQWLQJ�WR�WKH�XVHU�GRFXPHQWV�UHODWHG�WR�ZKDW

KH� LV� ORRNLQJ� IRU� DQG� WKDW� ZD\� KHOSLQJ� KLP� WR
ILQG�LQIRUPDWLRQ�

���� 7UHH�HYROXWLRQ
:KHQ� ZH� REVHUYH� WKH� HYROXWLRQ� RYHU� WLPH� RI� RXU
85/� WUHH� ZH� REVHUYH� WKDW� WKH� GRFXPHQWV� PRYH
WRZDUGV� WKH� URRW� RI� WKH� WUHH�� LQ� SURSRUWLRQ� WR� WKHLU
IUHTXHQWDWLRQ��7KH�GRFXPHQWV�FROODERUDWH��WKLV�PHDQV
WKDW� GRFXPHQWV� DIIHFW� KRZ� UHODWHG� GRFXPHQWV� PRYH
XS�WKH�WUHH��WKLV�PD\�QRW�EH�WUXH�UHSUHVHQWDWLRQ�RI�WKH
QXPEHU�RI�WLPHV�WKH\�KDYH�EHHQ��KLW��
+RZHYHU� ZH� QRWH� WKDW� GRFXPHQWV� WKDW� DUH� VWURQJO\
DQG� LPSRUWDQWO\� UHODWHG� WR� D� �KLW�� GRFXPHQW� DUH
LQIOXHQFHG� WR� FOLPE� WKH� WUHH� WRZDUGV� WKH� URRW�� 7KLV
PHDQV�WKDW�GRFXPHQWV�VWRUHG�VWUXFWXUDOO\�RQ�D�VHUYHU
ZLOO� EH� DGYDQWDJHG� LQ� FRPSDULVRQ� RI� GRFXPHQWV
VWRUHG�IODWO\�
,W� LV� LQHYLWDEOH� WKDW� LQ� WKH� FROODERUDWLRQ� DIIHFW
EHWZHHQ� WKH� GRFXPHQWV� LV� PDGH� DXWRPDWLFDOO\
EHFDXVH� RI� WKH� VKDULQJ� RI� HGJHV�� 7KXV� WKH� KLW
GRFXPHQW� IDYRXUV� QRW� RQO\� LQDFWLYH� GRFXPHQWV� EXW
DOVR�DFWLYH�GRFXPHQWV�
,Q�YLHZ�RI�WKLV�� WKH�XSGDWLQJ�RI�WKH�UHIHUHQFH�VHW�KDV
JUHDW�LPSRUWDQFH��ZH�PDNH�D�SRLQW�RI�JLYLQJ�D�YDOXH
UHODWLYHO\�ZHDN�WR�WKH�GLUHFWRULHV�RI�WKH�ILOH�SDWK�DQG
SULYLOHJLQJ� WKH� VHUYHU� DGGUHVVHV� WKDW� KDYH� VWURQJHU
VHPDQWLFV�

�9DOLGDWLRQ
:H�WHVWHG�WKH�LGHD�ZLWK�D�SUR[\�VKDUHG�E\�SHRSOH� LQ
RXU� ODE�� 7KH� UHVXOWV� ZDV� FOHDUO\� VKRZLQJ� WKDW
GRFXPHQWV� ORFDWHG� LQ� VDPH� JHRJUDSKLFDO� VSDFH� �L�H�
VKDULQJ� FRPPRQ� OH[HPHV� LQ� WKHLU� DGGUHVV�� ZHUH
DGYDQWDJHG� DQG� E\� WKDW� ZD\� ZH� JRW� FXOWXUDO� JURXSV
EHLQJ� UHLQIRUFHG�� ,Q� RXU� WHVWV�� GRFXPHQWV� KRVWHG� LQ
FRXQWULHV� VSHDNLQJ� WKH� VDPH� ODQJXDJH� �LQ� RXU
H[DPSOH� LW�ZDV�)UHQFK�� UHODWHG� WR� �IU� DGGUHVVHV�� KDG
GLVWDQFH�YDOXHV�����VKRUWHU�WKDQ�IRU�H[DPSOH�JHUPDQ
VSHDNLQJ�FRXQWULHV���GH�RU��QO�DGGUHVVHV���7KLV�PHDQV
WKH� XUO� WUHH� KDV� D� VWURQJ� FRKHUHQW� LPSDFW� RQ� WKH
FXOWXUDO�FDUWRJUDSK\�RI�WKH�ZHE�

�� %HQHILWV
:LWK� WKHVH� JUDSKV� LQGH[LQJ� WKH� GRFXPHQWV� FDUULHG
WKURXJK� RXU� SUR[\�� ZH� KDYH� QRZ� D� PRUH� XVDJH�
RULHQWHG� UHSUHVHQWDWLRQ� RI� WKH� GRFXPHQWV� SRVLWLRQV
DQG� LQWHUUHODWLRQV�� )URP� WKLV� UHSUHVHQWDWLRQ� ZH� ZLOO
JHW�QDWXUDO�PDQDJHPHQW�IXQFWLRQV�IRU�FDFKH�FOHDQ�XS�
SUH�IHWFKLQJ� DQG� ZH� FRXOG� ODWHU� EULQJ� XS� D� VHDUFK
HQJLQH�EDVHG�RQ�RXU�FRPPXQLW\�KDELWV�

�&DFKH�FOHDQ�XS
$OO� SUR[LHV� KDYH� D� OLPLWHG� FDFKH� VSDFH� IRU� VWRULQJ
GRFXPHQWV��DQG�EHFDXVH�WKH�ZHE�LV�DOPRVW�XQOLPLWHG
LW�ZLOO�RFFXU� WKDW� WKH�FDFKH�VL]H� LV� UHDFKHG�E\� ILOOLQJ
REMHFWV�FDUULHG�WKURXJK�WKH�SUR[\��:KHQ�WKLV� OLPLW� LV
UHDFKHG��ZH�WKHQ�KDYH�WR�SHUIRUP�D�FDFKH�FOHDQ�XS�WR
IUHH�VRPH�VSDFH�IRU�QHZ�GRFXPHQWV�FRPLQJ� WKURXJK
WKH�SUR[\��7KH�VPDUWHVW�ZD\� WR�GR� WKLV� LV� WR� UHPRYH
IURP� WKH� FDFKH� VSDFH� GRFXPHQWV� WKDW� KDYH� ORZ
SUREDELOLW\�WR�EH�TXHULHG�
&RQVLGHULQJ�RXU�85/�DGGUHVV�WUHH�LQGH[LQJ��ZH�KDYH
GRFXPHQWV�ZLWK�VXFK�D� ORZ�SUREDELOLW\�EHLQJ�PRYHG
DZD\� IURP� WKH� URRW� E\� WKH� WUHHV� JURZWK� WKRXJK
GRFXPHQWV�ZLWK�KLJK�SUREDELOLW\�DUH�PRYHG�QHDU� WKH
URRW�� 7KH� GRFXPHQW¶V� GLVWDQFH� WR� WKH� URRW� LV� TXLWH
VLPSOH�WR�FDOFXODWH�LQ�RXU�WUHH��7KHQ�IRU�FDFKH�FOHDQ�
XS� ZH� FRXOG� FDOFXODWH� WKLV� GLVWDQFH� IRU� GRFXPHQWV�
DQG� UHPRYLQJ� GRFXPHQWV� HLWKHU� SDVW� VRPH� GLVWDQFH�
RU�WKH�PRVW�GLVWDQW�
&RPSDULQJ� WR�/58�DOJRULWKP�� RXU� IXQFWLRQ� UHVSHFWV
WKH�IUHTXHQWDWLRQ�IRU�GRFXPHQWV�WKDW�FRXOG�EH�TXHULHG
PDQ\� WLPHV� GXULQJ� D� VKRUW� SHULRG� DQG� DUH� WKHQ
LJQRUHG�IRU�VRPH�WLPH��7KLV�NLQG�RI�GRFXPHQW�ZRXOG
EH� UHPRYHG� ZLWK� D� /58� DOJRULWKP� LI� WKH� FOHDQ�XS
RFFXUV� DW� WKH� HQG� RI� QRQ�XVDJH� SHULRG�� HYHQ� LI
FRQVLGHULQJ�D� ODUJH�VFDOH� WKH\�DUH� VWDWLVWLFDOO\�KLJKO\
XVHG�

�3UH�IHWFKLQJ
:H� FDQ� ILQG� LPPHGLDWHO\� LQ� WKH� ZHE� JUDSK�� WKH
GRFXPHQW� RU� GRFXPHQWV� WKDW� DUH� ZLWKLQ� D� FHUWDLQ�
JLYHQ�� GLVWDQFH�� %\� WKLV� REVHUYDWLRQ� ZH� REWDLQ
LPPHGLDWHO\�ZKLFK�GRFXPHQWV�DUH�WKH�PRVW�SUREDEOH
WR� EH� FRQVXOWHG� QH[W�� :H� FDQ� WKHUHIRUH� LPSOHPHQW
H[WUHPHO\�HDVLO\�D�PHFKDQLVP�RI�SUH�IHWFKLQJ�UHO\LQJ
RQ�WKH�WRSRORJ\�RI�RXU�V\VWHP�
7KH�REVHUYDWLRQ�RI�XVHU�KDELWV�RQ�WKH�,QWHUQHW�VKRZV
XV�WKRVH�XVHUV�ZKR�DUH�RIWHQ�XVLQJ�WKH�VDPH�SDWKV�LQ
WKH�UHVHDUFK�RI�GRFXPHQWV��$Q\�XVHU�LOOXVWUDWHV�WKLV�LQ
VHHNLQJ�D�GRFXPHQW� DOUHDG\�YLVLWHG�EXW�ZKR�KDV�QRW
PHPRULVHG� WKH� DGGUHVV�� WKH\� IROORZ� WKHLU� RULJLQDO
SDWK�

�6HDUFK�HQJLQH�	�FODVVLILFDWLRQ
$V� RXU� UHSUHVHQWDWLRQ� HPSKDVLVHV� D� QDWXUDO
FODVVLILFDWLRQ��GHYHORSLQJ�LWVHOI�LQ�WKH�FRXUVH�RI�XVH��LW
ZRXOG� DSSHDU� REYLRXV� WKDW� WKLV� FODVVLILFDWLRQ� KDV
LPSRUWDQW�VHPDQWLF�YDOXH��7KXV�RXU�UHOLHI�UHSUHVHQWV�D
UHOLHI� ZLWK� D� VHPDQWLF� SDWWHUQ� WKDW� ZLOO� VKRZ� LWVHOI
UHVXOWLQJ�IURP�WKH�XVH�RI�WKH�ZHE�IURP�D�XVHU�JURXS�
%\�FRQVHTXHQFH�ZH�FRXOG�HTXDOO\�H[DPLQH�WKH�UHOLHI
IRU�ILQHU�SDWWHUQV�RI�WKH�XVHU�JURXSV��RULHQWDWLQJ�WKHP�
7KXV� ZKHQ� D� XVHU� FRQVXOWV� D� GRFXPHQW� ZH� FRXOG
VXSSRUW�QDYLJDWLRQ�YHU\�SRZHUIXOO\�E\�LGHQWLI\LQJ�WKH
PRVW�SUREDEOH�OLQNV�WKDW�ZLOO�EH�IROORZHG�DQG�JLYH�D
OLVW� RI� WKRVH� GRFXPHQWV� EHLQJ� LQ� FORVH� SUR[LPLW\�



LQGLFDWLQJ�WKH�VLWHV�WKDW�DUH�VHPDQWLFDOO\�UHODWHG�� OLNH
WKH��:KDW
V�UHODWHG��OLVW�RI�FXUUHQW�ZHE�EURZVHU�

�� &RQFOXVLRQ
7KH� V\VWHP� WKDW� ZH� SURSRVH� LV� DQ� DGDSWLYH� V\VWHP
WKDW� HYROYHV� DV� D� IXQFWLRQ� RI� XVDJH�� $V� ZLWK� PRVW
V\VWHPV� RI� WKLV� W\SH� LW� LPSOLHV� D� UHODWLYHO\� FRPSOH[
DOJRULWKP� IRU� VHTXHQWLDO� V\VWHPV�� :H� FDQ� VHH� YHU\
HDVLO\� WKH� FDOFXODWLRQ� RI� WKH� QHLJKERXUKRRG� DQG� WKH
PRGLILFDWLRQ� RI� WKH� ZHLJKWLQJV� LV� D� UHODWLYHO\� KHDY\
RSHUDWLRQ�� 7KH� UHIUHVKLQJ� RI� WKH� WZR� JUDSKV� WR
FRPSHQVDWH� WKH� LQFUHDVLQJ�SUR[LPLW\�RI� WKH�QRGHV� LV
HTXDOO\�D�YHU\�KHDY\�RSHUDWLRQ�VLQFH�LW�LV�QHFHVVDU\�WR
UHJXODUO\� WUDYHUVH� DOO� WKH� HGJHV� WR� UHDGMXVW� WKH
ZHLJKWLQJV�� ,Q� WKH� FDVH� RI� WKH� 85/� WUHH� LW� LV� D
TXHVWLRQ� RI� VLPSOH� DGGLWLRQ�� KRZHYHU� IRU� WKH� ZHE
JUDSK�LW�LV�QHFHVVDU\�WR�FDUU\�RXW�PXOWLSOLFDWLRQ��$OVR�
DOO� WKH� HGJHV� KDYH� ZHLJKWLQJV� EHLQJ� D� UHDO� QXPEHU�
ZKLFK� LV� DQ� LPSRUWDQW� FRQVLGHUDWLRQ� LQ� WHUPV� RI
VSDFH�� +RZHYHU� ZH� EHOLHYH� WKLV� FRVW� ZLOO� EULQJ
GLVWLQFW�DGYDQWDJHV��VXFK�DV�PDQDJLQJ�LWVHOI�FRUUHFWO\
DQG� QRW� SHQDOLVLQJ� WKH� ZHE� XVHUV�� :KHQ� WKH� XVHU
UHTXHVWV�D�FDFKHG�GRFXPHQW��WKH�SDJH�FDQ�EH�JLYHQ�WR
WKH� XVHU� LPPHGLDWHO\�� LQGHSHQGHQWO\� RI� WKH
UHDGMXVWPHQWV� LQYROYHG� E\� WKH� KLW�� $OVR�� WR� UHDGMXVW
WKH� JUDSK� ZH� SXW� WKH� V\VWHP� WR� ZRUN� ZKHQ� WKH
QHWZRUN� LV� DW� ORZ� XVDJH�� 7KH� DGYDQWDJHV� WKDW� RXU
V\VWHP�RIIHUV�DUH�
•�$�EHWWHU�VWUDWHJ\�RI�FDFKLQJ�OHDGLQJ�WR�EHWWHU�RXWSXW
IURP�WKH�FDFKH�

•�7KH� SRVVLELOLW\� WR� SURYLGH� LQVWDQW� SUH�IHWFKLQJ
ZLWKRXW�KDYLQJ�WR�DQDO\VH�WKH�FRQWHQWV�

•�$Q�LQGH[LQJ�ZKLFK�WDNHV�LQWR�DFFRXQW�WKH�WRSRORJ\
RI� WKH� ZHE�� ZKLFK� LV� DW� WKH� EHJLQQLQJ� DQDUFKLVWLF
EXW�VWUXFWXUHG�E\�XVH�

7KLV�ODVW�SDUW�VHHPV�WR�XV�WR�EH�FUXFLDO�WR�SXW�LQ�SODFH
WKH� IXQFWLRQV� OLNH� �ZKDW
V� UHODWHG��ZKLFK� FRUUHVSRQG
WR�D�SDUWLFXODU�FXOWXUDO�JURXS�
7KH�³� VPDUW� SUR[\´� LV� D�GRPDLQ� WKDW� VWLOO� FDOOV� IRU� D
QXPEHU� RI� GHYHORSPHQWV�� ZH� DUH� VXUH� WKDW� QHZ
VWDWLVWLF�PRGHOOLQJ�WHFKQLTXHV�DUH�VWLOO�WR�FRPH�

�� %LEOLRJUDSK\
>�@� &�&�$JJDUZDO� DQG� 3K�6�<X�� ³2Q� GLVN� &DFKLQJ

RI�:HE�2EMHFWV� LQ� 3UR[\� 6HUYHUV´�� &,.0�� /DV
9HJDV�������

>�@� 3HWHU�%��'DQ]LJ��5LFKDUG�6��+DOO��DQG�0LFKDHO�)�
6FKZDUW]���³$�FDVH�IRU�FDFKLQJ�ILOH�REMHFWV�LQVLGH
LQWHUQHWZRUNV�´��3URFHHGLQJV� RI� WKH� 6,*&200

����SDJHV�����������6HSWHPEHU������

>�@� $�� &KDQNKXQWKRG�� 3�� 'DQ]LJ�� &�� 1HHUGDHOV��0�
)�� 6FKZDUW]�� DQG�.�� -��:RUUHOO�� ³$� KLHUDUFKLFDO
,QWHUQHW�REMHFW�FDFKH�´��,Q�86(1,;������$QQXDO
7HFKQLFDO�&RQIHUHQFH��-DQXDU\������

>�@� 0�� $EUDPV�� &�� 5�� 6WDQGULGJH�� *�� $EGXOOD�� 6�
:LOOLDPV� DQG� (�� $�� )R[�� ³&DFKLQJ� 3UR[LHV�
/LPLWDWLRQV� DQG� 3RWHQWLDOV´�� LQ� 3URF�� �WK
,QWHUQDWLRQDO� :RUOG�:LGH� :HE� &RQIHUHQFH�
%RVWRQ��'HF�������

>�@� 0�0DNSDQJRX� DQG� (�%pUHQJXLHU� ³5HODLV�� 8Q
SURWRFROH� GH� PDLQWLHQ� GH� FRKpUHQFH� GH� FDFKHV
:HE� FRRSpUDQWV´�� 1R7H5H� 
��� FROORTXLXP�� 3DX
�)UDQFH��������QRY������

>�@� 5�3�:RRVWHU� DQG� 0�$EUDPV� ³3UR[\� &DFKLQJ
7KDW� (VWLPDWHV� 3DJH� /RDG� 'HOD\V´�� �WK

,QWHUQDWLRQDO� :::� &RQIHUHQFH� 3URF�� 6DQWD
&ODUD��&$��$SULO�������SS���������

>�@� 0�.XUFHZLF]�� :�6\OZVWU]DN� DQG� $�:LHU]ELFNL
³$� )LOWHULQJ� $OJRULWKP� IRU� 3UR[\� &DFKHV´�
&,.0��0DQFKHVWHU��8.��������

>�@� ,�0DUVKDOO� DQG� &�� 5RDGNQLJKW� ³/LQNLQJ� &DFKH
3HUIRUPDQFH� WR� 8VHU� %HKDYLRU´�� &,.0�
0DQFKHVWHU��8.��������

>�@� 0�5HGG\� DQG� *�3�)OHWFKHU� ³,QWHOOLJHQW� ZHE
FDFKLQJ� XVLQJ� GRFXPHQW� OLIH� KLVWRULHV�� $
FRPSDULVRQ� ZLWK� H[LVWLQJ� FDFKH� PDQDJHPHQW
WHFKQLTXHV´��&,.0��0DQFKHVWHU��8.��������

>��@�(�$�%UHZHU�� 3�*DXWKLHU� DQG� '�0F(YR\� ³7KH
/RQJ�7HUP� 9LDELOLW\� RI� /DUJH�6FDOH� &DFKLQJ´�
&,.0��0DQFKHVWHU��8.��������

>��@�9�)�$OPHLGD�� 0�*�&HVjULR�� 5�&�)RQVHFD�
:�0HLUD� -U�� DQG� &�'�0XUWD� ³$QDO\]LQJ� WKH
%HKDYLRU�RI�D�3UR[\�6HUYHU�LQ�/LJKW�RI�5HJLRQDO
DQG� &XOWXUDO� ,VVXHV´�� &,.0��0DQFKHVWHU� �8.��
�����

>��@�%�:LOOLDPV� ³7UDQVSDUHQW� :HE� &DFKLQJ
6ROXWLRQV´��&,.0��0DQFKHVWHU��8.��������

>��@�$�2UWHJD�� )�&DULJQDQR�� 6�$\HU� DQG� 0�9HWWHUOL
³6RIW� FDFKLQJ�� :HE� &DFKH� 0DQDJHPHQW
7HFKQLTXHV� IRU� ,PDJHV´�� :RUNVKRS� RQ
0XOWLPHGLD� 6LJQDO� 3URFHVVLQJ�� 3ULQFHWRQ� �1HZ
-HUVH\��86$��������

>��@�(�'DYDOR� DQG� 3�1DLP� ³GHV� 5pVHDX[� GH
1HXURQHV´��pGLWLRQV�(\UROOHV�������

>��@�&�-DFTXHPLQ� ³/RJLTXH� HW� PDWKpPDWLTXH´�
pGLWLRQV�0DVVRQ�������

>��@�0�&RWWUHOO�DQG�-��&��)RUW�³$VSHFWV�WKpRULTXHV�GH
O¶DOJRULWKPH� G¶DXWR�RUJDQLVDWLRQ� GH� .RKRQHQ´
$QQDOHV� GX� JURXSH� &$51$&� 1R��� /DXVDQQH�
�����

>��@�)�%OD\R� ³5pVHDX[� 1HXURQDX[´�� (3)/�
/DXVDQQH�������


