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$ SULPH EXVLQHVV FRQFHUQ LV NQRZLQJ \RXU FXVWRPHU1 2QH OHJDF\
FDUULHG LQWR WKH SUHVHQW IURP WKH HDUOLHVW 1&6$ ZHE VHUYHUV LV
ZHE VHUYHU ORJV1 :KLOH WKHUH DUH PRUH SRZHUIXO XVHU WUDFNLQJ
WHFKQLTXHV/ VXFK DV UHTXLULQJ ORJLQV RU VWRULQJ FRRNLHV/ VHUYHU ORJV
UHPDLQ D SRZHUIXO WRRO LQ KHOSLQJ XQGHUVWDQG FXVWRPHU DFWLYLW\ RQ
D ZHE VLWH/ DQG DUH WKH RQO\ WRRO ZKHQ ORJLQV DUH QRW GHVLUDEOH RU
FRRNLHV DUH EORFNHG E\ EURZVHUV RU ILUHZDOOV1 7KLV SDSHU GHWDLOV
WKH SRVVLELOLWLHV DQG SLWIDOOV LQ XVLQJ ZHE VHUYHU ORJV WR
XQGHUVWDQG FXVWRPHU EHKDYLRU RQ D ZHE VLWH1 'HVFULEHG KHUH LV WKH
LQIRUPDWLRQ UHFRUGHG E\ WKH VHUYHU/ DQG ZKDW OHJLWLPDWH LQIHUHQFHV
FDQ EH PDGH IURP WKDW GDWD1 6SHFLDO HPSKDVLV LV JLYHQ WR FDVH
VWXGLHV WKDW GHPRQVWUDWH WKH LQWHUDFWLRQV RI WKH SURWRFROV +773
DQG +70// DQG KRZ ZHDNQHVVHV LQ WKH FXUUHQW VSHFLILFDWLRQ FDQ
FRQIRXQG WKH UHFRUGHG GDWD DQG OHDG WR DQ LQFRUUHFW DQDO\VLV1

.H\ZRUGV
XVHU LQWHUDFWLRQ/ ZHE VHUYHU ORJV/ JUDSKLFDO DQDO\VLV/ YLVXDOL]DWLRQ/
FDVH VWXGLHV/ KWPO/ KWWS

41 ,1752'8&7,21
,Q WKH HUD EHIRUH WKH ZHE/ REWDLQLQJ GDWD RQ FXVWRPHU EHKDYLRU
UHTXLUHG HLWKHU D ODERUDWRU\ H[SHULPHQW ZLWK DOO WKH DUWLILFLDOLW\ RI
WKH ODERUDWRU\/ RU H[SOLFLWO\ DXJPHQWLQJ DQ LQWHUIDFH ZLWK
PRQLWRULQJ VRIWZDUH/ ZLWK DGGHG FRVW DQG PDLQWHQDQFH
QLJKWPDUHV1 :LWK WKH DGYHQW RI WKH ZHE FDPH ZHE VHUYHU ORJV/
ZKLFK HQDEOHG ZLWK OLWWOH DGGLWLRQDO HIIRUW LQ VLWX FXVWRPHU
EHKDYLRU PRQLWRULQJ1 -XVW DV 3URPHWKHXV¶ JLIW RI ILUH ZDV D GRXEOH
HGJHG VZRUG/ VR WRR WKH DQDO\VLV RI VHUYHU ORJV SURYLGHV
RSSRUWXQLWLHV WR JHW EXUQHG1
$ ZHE VHUYHU ORJ FRQWDLQV ILHOGV WKDW GHVFULEH HDFK UHTXHVW D
EURZVHU PDNHV IURP WKH VHUYHU1 7KURXJK WKH XVH RI FDVH VWXGLHV/
WKLV SDSHU ZLOO GHVFULEH WKHVH ILHOGV DQG UHYHDO WKH W\SHV RI

 &RS\ULJKW 5333 7HOFRUGLD 7HFKQRORJLHV/ ,QF1
$OO ULJKWV UHVHUYHG1

XVWRPHU EHKDYLRU WKDW FDQ EH OHDUQHG IURP WKHP1 %HIRUH GHOYLQJ
LQWR WKH SUHFLVH GHWDLOV RI VHUYHU ORJV/ WKH ILUVW FDVH VWXG\ ZLOO
LOOXVWUDWH ZK\ D EXVLQHVV PLJKW FDUH DERXW VHUYHU ORJV1 7KLV
H[DPSOH DOVR VWURQJO\ KLQWV WKDW D FXUVRU\ DQDO\VLV LV RIWHQ
LQVXIILFLHQW/ D WKHPH WKDW ZLOO EH SXUVXHG WKURXJKRXW WKH SDSHU1
$OO GDWD XVHG KHUH DUH IURP DFWXDO FOLHQW H0FRPPHUFH VLWHV/ EXW IRU
FRQILGHQWLDOLW\ WKH QDPHV RI WKH VLWHV ZLOO EH HOLGHG/ DQG RQO\
UHODWLYH WUDIILF OHYHOV SUHVHQWHG1
$ GRZQWXUQ LQ PRQWKO\ VDOHV ZDV QRWHG DW DQ H0FRPPHUFH ZHE
VLWH1 $ TXLFN DQDO\VLV RI WKH VHUYHU ORJV LQGLFDWHG WKDW WKH VLWH¶V
WUDIILF KDG DOVR IDOOHQ1 /RRNLQJ GHHSHU LQWR WKH GDWD UHYHDOHG WKDW
WKH VRXUFH RI PRVW RI WKH VLWH¶V WUDIILF ZDV IURP FXVWRPHUV FOLFNLQJ
RQ OLQNV WKDW SRLQWHG WR WKH H0FRPPHUFH VLWH IURP WKH FRPSDQ\¶V
PDLQ ZHE VLWH1 7KLV SDWWHUQ RI EHKDYLRU ZDV GHWHFWHG XVLQJ WKH
UHIHUHU +VLF, ILHOG UHFRUGHG LQ WKH VHUYHU ORJV1 &DUHIXO UHYLHZ RI
WKH WUDIILF UHIHUUHG IURP WKH PDLQ VLWH UHYHDOHG D UDGLFDO GHFUHDVH1
)LJXUH 4 YLVXDOL]HV WKH GURS LQ FXVWRPHUV GLUHFWHG IURP WKH PDLQ
ZHE VLWH XWLOL]LQJ WKH FRQWHQWV RI WKH UHIHUHU ILHOG1 7KH KRUL]RQWDO
GLPHQVLRQ LV WLPH DQG WKH KHLJKW RI HDFK EDU UHSUHVHQWLQJ D
ZHHN¶V ZRUWK RI FXVWRPHUV UHIHUUHG WR WKH H0FRPPHUFH VLWH1
)XUWKHU LQTXLU\ UHYHDOHG WKDW WKH PDLQ VLWH KDG XQGHUJRQH D PDMRU
UHGHVLJQ/ ZKLFK FRLQFLGHG ZLWK WKH ILUVW SUHFLSLWRXV GURS1 :H
ZHUH LQLWLDOO\ XQVXUH ZK\ WKH WUDIILF FRQWLQXHG WR IDOO/ EXW
K\SRWKHVL]HG WKDW D FRQWLQXRXV SURFHVV RI LQFUHPHQWDO UHGHVLJQ
GXULQJ WKLV SHULRG PD\ KDYH FRQWULEXWHG WR WKH FRQWLQXLQJ GHFOLQH1

)LJXUH 4 ± &XVWRPHUV 5HIHUUHG )URP0DLQ :HE 6LWH



$IWHU D IOXUU\ RI HPDLO/ DQG KXUULHG PHHWLQJV/ UHPHGLDO DFWLRQ ZDV
WDNHQ RQ WKH PDLQ VLWH WR FRXQWHUDFW WKLV DSSDUHQWO\ GLVDVWURXV
UHGHVLJQ E\ SURPLQHQWO\ UHVWRULQJ D OLQN WR WKH H0FRPPHUFH VLWH RQ
WKH KRPH SDJH1 7KH XSZDUG WUHQG WKDW EHJDQ LQ ODWH 0D\ ZDV WKH
UHVXOW RI WKLV HIIRUW1 :H ZLOO UHWXUQ WR WKLV GDWD ODWHU/ DIWHU
FRQVLGHULQJ SRWHQWLDO SLWIDOOV RI WKLV W\SH RI DQDO\VLV1 $
UHH[DPLQDWLRQ ZLOO VKRZ WKDW WKLV VLWXDWLRQ ZDV DFWXDOO\ QRW DV
WUDJLF DV WKH JUDSK SRUWUD\V1 :KLOH DQ DFWXDO GHFUHDVH RI UHIHUUHG
WUDIILF GLG RFFXU/ WKH PDLQ VLWH¶V UHGHVLJQ FDXVHG XQGHUUHSRUWLQJ LQ
WKH UHIHUHU ILHOG1 7KLV FRXSOHG ZLWK GLIIHUHQW UHSRUWLQJ EHKDYLRU
IURP YDULRXV EUDQGV RI EURZVHUV/ FRXSOHG ZLWK D FKDQJH LQ WKH
FRPSRVLWLRQ RI WKH EURZVHU EUDQGV FRPLQJ WR WKLV VLWH DOO FDVFDGHG
WR FDXVH WKLV JUDSK WR EH GUDPDWLF/ EXW PLVOHDGLQJ1 )RU LQVWDQFH
WKH UHIHUUHG WUDIILF LQ -XO\ ZDV DFWXDOO\ QHDUO\ WKH VDPH DV LQ
-DQXDU\1
-XGLFLRXV XVH RI VHUYHU ORJV FDQ SURYLGH YDOXDEOH LQIRUPDWLRQ RQ
FXVWRPHU¶V ZHE VLWH DFWLRQV1 ,Q PDQ\ RI WKH FDVHV WKDW IROORZ/ WKH
VFHQDULR LV DQ LQLWLDOO\ SODXVLEOH EXW LQFRUUHFW LQWHUSUHWDWLRQ/
IROORZHG E\ GHHSHU DQDO\VLV WKDW OHDGV WR D EHWWHU XQGHUVWDQGLQJ RI
WKH VLWXDWLRQ1 7KLV HYROXWLRQ DOZD\V GHULYHV IURP WKH IXQGDPHQWDO
FRPSOH[LW\ RI GHYHORSLQJ DQ DFFXUDWH DQDO\VLV1 2XU RUJDQL]DWLRQ
KDV GHYHORSHG VXEVWDQWLDO H[SHULHQFH LQ ORRNLQJ DW VHUYHU ORJV1
7KLV SDSHU GLVWLOOV WKLV NQRZOHGJH LQ WKH FRQWH[W RI FDVH VWXGLHV
WKDW UHYHDO MXVW KRZ HPEDUUDVVLQJO\ EDGO\ WKLQJV FDQ JR ZURQJ
DQG KRZ WR GHULYH FRUUHFW LQWHUSUHWDWLRQV1
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:HE EURZVHUV DQG VHUYHUV FRPPXQLFDWH XVLQJ WKH VWDWHOHVV +773
>4@ SURWRFRO1 7KH KHDGHU RI DQ +773 UHTXHVW PHVVDJH FRQWDLQV
DWWULEXWH0YDOXH SDLUV WKDW D ZHE VHUYHU FDQ UHFRUG LQ LWV ORJ ILOH/
DORQJ ZLWK LQIRUPDWLRQ WKH VHUYHU FDQ JOHDQ IURP WKH 7&32,3
SDFNHW VWUHDP1 )LJXUH 5 VKRZV W\SLFDO ILHOGV DQG H[DPSOH YDOXHV
LQ D ZHE VHUYHU ORJ HQWU\1 2QO\ E\ FRPELQLQJ ZKDW FDQ EH LQIHUUHG
IURP WKLV GDWD/ FRXSOHG ZLWK RXU XQGHUVWDQGLQJ RI KRZ WKLV
LQIRUPDWLRQ ZDV GHULYHG/ FDQ ZH DFFXUDWHO\ DQDO\]H FXVWRPHU
DFWLYLW\1 (DFK RI WKLV VHFWLRQ¶V VXEVHFWLRQV LQGLYLGXDOO\ FRYHUV LQ
GHSWK D VSHFLILF ILHOG1
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)LJXUH 5 ± 6LJQLILFDQW 6HUYHU /RJ )LHOGV

514 7KH 2ULJLQDWLQJ ,3 )LHOG ± :KR LV 2XW
7KHUH
8QOHVV D ZHE VLWH XVHV DQ DX[LOLDU\ PHFKDQLVP/ VXFK DV FRRNLHV/
RU UHTXLUHV D ORJLQ/ DOO WKDW FDQ EH GHWHUPLQHG RI D FXVWRPHU¶V
LGHQWLW\ IURP WKH VHUYHU ORJ LV WKH FXVWRPHU¶V ,3 DGGUHVV1 (YHQ LI D

VLWH WULHV WR XVH FRRNLHV/ IXUWKHU LGHQWLILFDWLRQ PD\ EH WKZDUWHG1
0DQ\ FRQVXPHUV ZLWK SULYDF\ FRQFHUQV EORFN FRRNLHV/ DQG LQ
DGGLWLRQ PDQ\ FRUSRUDWH VLWHV EORFN LQFRPLQJ FRRNLHV DW WKH
ILUHZDOO/ HVSHFLDOO\ FRPSDQLHV LQ VHFXULW\0FRQVFLRXV ILHOGV VXFK DV
ILQDQFH1 7KLV ,3 DGGUHVV LV RQO\ WHQXRXVO\ FRQQHFWHG WR DQ DFWXDO
FXVWRPHU1 7KHUHIRUH/ H[WUHPH FDUH PXVW EH H[HUFLVHG LQ GUDZLQJ
WRR H[WHQVLYH FRQFOXVLRQV IURP WKLV ILHOG1
7KH VHFRQG FDVH VWXG\ GHPRQVWUDWHV DQ LQFRUUHFW LQIHUHQFH1 $
FOLHQW FDPH WR XV ZLWK DQ DQDO\VLV JHQHUDWHG IURP WKHLU VHUYHU ORJV
E\ D FRPPHUFLDO ZHE ORJ DQDO\VLV WRRO1 7KH LWHPV DYDLODEOH IRU
SXUFKDVH DW WKLV VLWH FRXOG EURDGO\ EH GHVFULEHG DV ³JX\ VWXII/´
LWHPV WKDW ZRXOG DSSHDO WR WKH PDOH GR0LW0\RXUVHOI FURZG1 ,Q
WUDGLWLRQDO PDUNHWLQJ/ FXVWRPHU GHPRJUDSKLFV LV FRQVLGHUHG DQ
LPSRUWDQW FRPSRQHQW IRU XQGHUVWDQGLQJ FXVWRPHUV/ DQG RQH ZD\
RI GHULYLQJ FXVWRPHU GHPRJUDSKLFV LV EDVHG RQ JHRJUDSKLF
LQIRUPDWLRQ1 $ PDMRU UHDVRQ WKLV FOLHQW ZDV ORRNLQJ DW VHUYHU ORJV
ZDV WR DVFHUWDLQ WKH JHRJUDSKLFDO GLVWULEXWLRQ RI WKHLU FXVWRPHU
EDVH1 )RUWXLWRXVO\/ WKLV ZHE DQDO\VLV WRRO SUHVHQWHG WKH FOLHQW¶V
ZHE FXVWRPHUV LQ YDULRXV JHRJUDSKLF ZD\V/ LQFOXGLQJ D &XVWRPHU
E\ &LW\ 5HSRUW1 $Q HVSHFLDOO\ SX]]OLQJ DVSHFW RI WKLV UHSRUW ZDV
WKDW D VXEVWDQWLDO SRUWLRQ RI WKLV VLWH¶V WUDIILF RULJLQDWHG IURP
5HVWRQ/ 9LUJLQLD1
7KH FOLHQW KDG D FRXSOH RI WKHRULHV WR H[SODLQ WKH ODUJH YROXPH RI
WUDIILF RULJLQDWLQJ IURP 5HVWRQ1 6LQFH 5HVWRQ LV MXVW RXWVLGH RI
:DVKLQJWRQ/ '1&1/ WKHVH WKHRULHV DWWULEXWHG WKH WUDIILF WR WKH ODUJH
UHWLUHG PLOLWDU\ SRSXODWLRQ OLYLQJ LQ 5HVWRQ/ DQG2RU WKH ODUJH
QXPEHU RI JRYHUQPHQW HPSOR\HHV DQG JRYHUQPHQW FRQWUDFWRUV LQ
WKLV DUHD1
)LJXUH 5 FOHDUO\ GHPRQVWUDWHV WKDW WKHUH LV QR JHRJUDSKLF
LQIRUPDWLRQ LQ WKH VHUYHU ORJ1 7KH RQO\ LQIRUPDWLRQ DYDLODEOH LV
WKH ,3 DGGUHVV RI WKH FXVWRPHU1 $Q\ JHRJUDSKLF LQIRUPDWLRQ KDV WR
EH LQIHUUHG1 ,W LV RQO\ SRVVLEOH WR PDNH DQ LQIRUPHG JXHVV DV WR
KRZ WKLV FRPPHUFLDO WRRO GHULYHG LWV JHRJUDSKLF LQIRUPDWLRQ/ EXW
LW OLNHO\ WRRN WKH ORFDWLRQ UHJLVWHUHG ZLWK WKH 1HWZRUN ,QIRUPDWLRQ
&HQWHU IRU HDFK ,3 DGGUHVV DV WKH ORFDWLRQ RI WKH FXVWRPHU1
:KHQ ZH ZHQW EDFN DQG UHVROYHG HDFK ,3 DGGUHVVHV LQWR
RULJLQDWLQJ FRPSDQ\ QDPH/ ZH LPPHGLDWHO\ QRWLFHG WKDW D ODUJH
,QWHUQHW 6HUYLFH 3URYLGHU +,63, UHSUHVHQWHG D VLJQLILFDQW SRUWLRQ
RI WKLV VLWH¶V WUDIILF1 :KLOH WKLV SURYLGHU KDV GLDO0XS DFFHVV SRLQWV
ORFDWHG WKURXJKRXW WKH 8161/ WKHLU KHDGTXDUWHUV LV ORFDWHG LQ
5HVWRQ1 :H DUH OHIW WR FRQFOXGH WKDW WKH JHRJUDSKLF LQIHUHQFH
SURYLGHG E\ WKLV WRRO ZDV OHVV WKDQ XVHIXO1 :H EHOLHYH WKHUH DUH
VLJQLILFDQW TXHVWLRQV/ JLYHQ WKH RQH0WR0RQH PDUNHWLQJ SRVVLELOLWLHV
IRU ZHE FRPPHUFH/ DV WR ZKHWKHU JHRJUDSKLFDOO\ GHULYHG
GHPRJUDSKLFV PDNH VHQVH DW DOO/ EXW FHUWDLQO\ LQFRUUHFW LQIHUHQFHV
DUH RI QR KHOS1
7KLV FDVH VWXG\ LQWURGXFHV WKH GLIILFXOWLHV LQ XVLQJ ,3 DGGUHVVHV DV
VXUURJDWHV IRU FXVWRPHUV1 :KLOH HYHU\ FRPSXWHU RQ WKH ,QWHUQHW
KDV DQ ,3 DGGUHVV/ WKHUH DUH D QXPEHU RI ZD\V WKDW WKH PDSSLQJ
EHWZHHQ DQ ,3 DGGUHVV DQG D FXVWRPHU FDQ JR ZURQJ1 2QH ZD\ LV
LI PRUH WKDQ RQH XVHU KDV DFFHVV WR WKH VDPH PDFKLQH/ EXW DW OHDVW
HDFK WHPSRUDO VHTXHQFH RI KLWV EHORQJV WR D XQLTXH LQGLYLGXDO1
7KLV WHPSRUDOO\ GHOLPLWHG FRQWLJXRXV VHTXHQFH RI LQWHUDFWLRQV LV
FDOOHG D VHVVLRQ/ VR LQ WKLV FDVH ZH DUH DEOH WR FDSWXUH DQ
LQGLYLGXDO FXVWRPHU¶V VHVVLRQ1 0RUH SUREOHPDWLF LV WKH SUHVHQFH
RI LQWHUPHGLDU\ GHYLFHV EHWZHHQ WKH FXVWRPHU¶V FRPSXWHU DQG WKH
ZHE VLWH1
7KH PRVW FRPPRQ RI WKHVH GHYLFHV LV D ZHE SUR[\1 7KH 5HVWRQ
FDVH VWXG\ FDQ EH XVHG WR LOOXVWUDWH WKLV SUREOHP1 :KHQ D



FXVWRPHU¶V EURZVHU PDNHV D UHTXHVW/ WKH UHTXHVW LV URXWHG WKURXJK
D SUR[\ DW WKH ,631 7KH ,3 DGGUHVV WKDW LV VHHQ DW WKH ZHE VLWH LV
WKH ,3 DGGUHVV RI WKH ,63¶V SUR[\/ QRW WKH FXVWRPHU¶V PDFKLQH1
)XUWKHU FRPSOLFDWLQJ WKH PDWWHU/ WKH ,63 KDV D QXPEHU RI SUR[LHV/
DQG HDFK UHTXHVW WKH FXVWRPHU PDNHV PD\ JR WKURXJK D GLIIHUHQW
SUR[\1 $V WKHUH DUH PDQ\ XVHUV RI WKH ,63 SUR[LHV DW DQ\ RQH WLPH/
LW LV ERWK SRVVLEOH WKDW D VLQJOH XVHU¶V YLVLW ZLOO DSSHDU DV PXOWLSOH
,3 DGGUHVVHV +JRLQJ WKURXJK GLIIHUHQW SUR[LHV,/ DQG GLIIHUHQW
FXVWRPHUV ZLOO DSSHDU ZLWK WKH VDPH ,3 DGGUHVV1
7R PHDVXUH WKH PDJQLWXGH RI WKLV SUREOHP/ ZH LQVWUXPHQWHG D
EXVLQHVV0WR0EXVLQHVV VLWH WR LVVXH D VHVVLRQ LG ZKHQ D FXVWRPHU
ILUVW UHWULHYHG WKH VLWH¶V KRPH SDJH1 $OO OLQNV IURP WKH KRPH SDJH
FRQWDLQHG WKLV VHVVLRQ LG LQ WKHLU 85/V/ VR HYHQ LI D FXVWRPHU
PDGH UHTXHVWV YLD PXOWLSOH SUR[LHV ZH FRXOG NHHS WUDFN RI WKH
XVHU/ DW OHDVW IRU WKH OHQJWK RI WKH VHVVLRQ1 $W WKLV VLWH EHWZHHQ
43(053( RI WKH WUDIILF FRQVLVWHG RI PXOWLSOH ,3V IRU D VLQJOH
FXVWRPHU1

515 7KH +773 &RPPDQG )LHOG ± :KDW :DV
5HTXHVWHG
7KH +773 &RPPDQG ILHOG FRQWDLQV WKH EURZVHU¶V UHTXHVW IRU
VHUYHU UHVRXUFHV1 2QH RI WKH VLPSOHVW DQG PRVW IUHTXHQW UHTXHVWV
LV WKH *(7 FRPPDQG/ ZKLFK FDXVHV D SDJH WR EH UHWULHYHG1 7KH
FRPPDQG ILHOG LV XVHIXO IRU GHWHUPLQLQJ FXVWRPHU¶V DFWLYLW\ RQ D
ZHE VLWH1 7KHUH DUH WZR PDMRU W\SHV RI DQDO\VLV SRVVLEOH ZLWK WKLV
LQIRUPDWLRQ/ DQ DQDO\VLV RQ D SHU0SDJH EDVLV/ DQG D VHVVLRQ
DQDO\VLV1
3HU0SDJH DQDO\VLV UHTXLUHV IHZHU DVVXPSWLRQV DQG FDQ SURGXFH
XVDJH FKDUDFWHULVWLFV/ VXFK DV OLVWLQJ WKH SRSXODU SDJHV RQ D VLWH1
6HVVLRQ LQIRUPDWLRQ SURYLGHV WKH PRUH LQWHUHVWLQJ FRPPHQWDU\ RQ
D VLWH/ VLQFH LW JLYHV D EHWWHU IHHO IRU WKH LQWHUDFWLYH QDWXUH RI WKH
FXVWRPHU¶V H[SHULHQFH1 $V FDQ EH VHHQ IURP WKH GLIILFXOW\ LQ
UHVROYLQJ ,3 DGGUHVVHV WR XQLTXH FXVWRPHUV/ FRQVWUXFWLQJ VHVVLRQV
IURP ORJ GDWD LV SUREOHPDWLF1
$V SHU0SDJH DQDO\VLV LV RIWHQ ZHOO VXSSRUWHG E\ FRPPHUFLDOO\
DYDLODEOH WRROV/ RQO\ D VKRUW FDVH VWXG\ LV QHFHVVDU\ WR XQGHUVWDQG
LWV XVH1 )RU D VLWH ULFK LQ FRQWHQW/ GHVLJQHUV FDUHIXOO\ UHVHDUFKHG
WKH WUDGH0RII EHWZHHQ SDJH OHQJWK DQG FRPSOH[LW\ RI OLQNV1 $V D
UHVXOW/ WKH\ FKRVH D VLWH GHVLJQ WKDW LQLWLDOO\ VKRZHG FXVWRPHUV D
PDLQ SDJH FRQVLVWLQJ RI D WDEOH RI FRQWHQWV UHTXLULQJ DOPRVW QR
VFUROOLQJ/ EXW GLVSOD\LQJ YHU\ OLWWOH DFWXDO VLWH FRQWHQW1 7KH UHVXOWV
DV UHIOHFWHG LQ WKH VHUYHU ORJ ILOHV ZHUH XQSOHDVDQW1 2YHU ;3( RI
WKH FXVWRPHUV OHIW WKH VLWH DIWHU YLHZLQJ RQO\ WKH WDEOH RI FRQWHQWV1
$ UHGHVLJQ ZDV LQLWLDWHG DQG WKH VLWH IODWWHQHG WR KDYH D
VXEVWDQWLDOO\ ORQJHU KRPH SDJH/ QRZ DXJPHQWHG ZLWK D VDPSOLQJ
RI WKH VLWH¶V FRQWHQW1 5HYLHZLQJ )LJXUH 5/ ZH VHH WKDW VHUYHU ORJV
GR QRW GLUHFWO\ LQGLFDWH LI FXVWRPHUV DFWXDOO\ VFUROOHG GRZQ D SDJH
WR YLHZ LWV FRQWHQW1 +RZHYHU/ LQ WKH UHGHVLJQHG VLWH/ FRQWHQW OLQNV
IDU HQRXJK GRZQ WKH PDLQ SDJH WR UHTXLULQJ VFUROOLQJ DW PRVW
VFUHHQ UHVROXWLRQV ZHUH FOLFNHG RQ PRUH IUHTXHQWO\ WKDQ LQ WKH
SUHYLRXV VFUROO0IUHH GHVLJQ1 7KLV SURYLGHV LQGLUHFW HYLGHQFH WKDW
WKH QHZ GHVLJQ ZDV ZRUNLQJ1 $IWHU D IHZ PRQWKV¶ H[SHULHQFH ZLWK
WKLV GHVLJQ/ WKH QXPEHU RI FXVWRPHUV OHDYLQJ WKH VLWH DIWHU YLHZLQJ
RQO\ WKH ILUVW SDJH KDG GURSSHG WR DSSUR[LPDWHO\ 83(/ D
VLJQLILFDQW LPSURYHPHQW1
7KLV UHVXOW VWDQGV LQGHSHQGHQW RI D GHVLJQHU¶V WKHRUHWLFDO
XQGHUSLQQLQJV RU WDVWH LQ JXLGHOLQHV1 6HUYHU ORJV SURYLGH FRQFUHWH
HYLGHQFH RQ ZKHWKHU WKHVH PRGHOV RI XVHU EHKDYLRU DSSO\ IRU D
VSHFLILF VLWH1 :H EHOLHYH WKH LPSURYHG SHUIRUPDQFH RI WKH

UHGHVLJQ UHVXOWV IURP D FRPELQDWLRQ RI LQFUHDVHG ³VFHQW´ >7@ RQ
WKH ILUVW SDJH/ DV ZHOO DV HQWLFLQJ FXVWRPHUV WR VWD\ RQ WKH VLWH/ IRU
WKH VDPH UHDVRQ WKDW WKH GLVSOD\ ZLQGRZV RI GHSDUWPHQW VWRUHV
FRQWDLQ PHUFKDQGLVH DQG QRW MXVW SRVWHUV ZLWK D OLVW RI WKH
FDWHJRULHV RI LWHPV VROG LQ WKH VWRUH1
(YHQ LQ D SHU0SDJH DQDO\VLV WKHUH DUH VRPH P\VWHULHV WKDW FDQ QRW
EH IXOO\ UHVROYHG E\ ZHE VHUYHU ORJV1 ,Q GHVLJQLQJ D ZHE VLWH/
WKHUH LV D FRQVWDQW WHQVLRQ EHWZHHQ DHVWKHWLFV DQG GRZQORDG WLPH1
2IWHQ D IDQFLHU SUHVHQWDWLRQ UHSUHVHQWV PRUH E\WHV/ ZKLFK WDNHV
ORQJHU WR GRZQORDG IURP WKH VHUYHU1 2Q RQH SDJH RI DQ DFWLYH VLWH/
WKHUH DUH WKUHH LPDJHV RI UHVSHFWLYHO\ 6<7/ 857/ DQG 497:; E\WHV
LQ VL]H1 $ SULRUL/ RQH ZRXOG H[SHFW WKHVH LPDJHV WR EH GRZQORDGHG
ZLWK DSSUR[LPDWHO\ WKH VDPH IUHTXHQF\1 :KLOH WKH VHUYHU ORJV
VKRZ WKDW WKH ILUVW WZR LPDJHV UHFHLYHG DOPRVW H[DFWO\ WKH VDPH
QXPEHU RI UHTXHVWV +OHVV WKDQ 14( GLIIHUHQFH LQ KLWV LQ D W\SLFDO
ZHHN, WKH WKLUG LPDJH FRQVLVWHQWO\ RQO\ UHFHLYHG DERXW 526 RI WKH
KLWV RI HLWKHU WKH ILUVW WZR1
:H KDYH WZR K\SRWKHVHV WR H[SODLQ WKLV DQRPDO\1 7KH ILUVW LV WKDW
FXVWRPHUV DUH KLWWLQJ WKH 6723 EXWWRQ RQ WKHLU EURZVHU ZKLFK
LQWHUUXSWV WKH WUDQVIHU RI D SDJH1 ,Q D W\SLFDO EURZVHU/ DV WKH
GRZQORDGLQJ SDJH LV SDUVHG/ WKH EURZVHU EHJLQV WR GRZQORDG WKH
HPEHGGHG LPDJHV1 7KLV WKHRU\¶V FODLP LV WKDW WKH WZR VPDOOHU
LPDJHV FRPSOHWH WKHLU GRZQORDG/ DQG WKH XVHU UXQV RXW RI SDWLHQFH
ZDLWLQJ IRU WKH ODUJH LPDJH DQG SUHVVHV WKH EURZVHU¶V 6723
EXWWRQ/ DERUWLQJ LWV WUDQVIHU1 7KH VHFRQG WKHRU\ LV WKDW WKH
FXVWRPHU ILQGV D UHOHYDQW OLQN ZKLOH WKH ODUJH LPDJH LV VWLOO
GRZQORDGLQJ DQG FOLFNV RQ LW1 7KLV DOVR FDXVHV WKH EURZVHU WR
WHUPLQDWH WKH GRZQORDG DQG EHJLQ WR ORDG WKH SDJH UHIHUHQFHG E\
WKH OLQN1 1HLWKHU FODLP FDQ EH YHULILHG/ VLQFH WKLV LQIRUPDWLRQ LV
QRW UHFRUGHG LQ WKH VHUYHU ORJ1 2QO\ E\ UHFRUGLQJ WKH XQGHUO\LQJ
7&32,3 VWUHDP FDQ WKLV K\SRWKHVLV EH WHVWHG1 7KLV GDWD GRHV EULQJ
LQWR TXHVWLRQ WKH RYHUDOO YDOXH RI WKH ODUJH LPDJH/ ZKLFK 426 RI WKH
FXVWRPHUV VHHP ZLOOLQJ WR IRUHJR1
$V PHQWLRQHG DERYH/ DQDO\]LQJ WKH FRPSOHWH XVHU VHVVLRQ LV
IXQGDPHQWDOO\ PRUH LQWHUHVWLQJ/ VLQFH LW GHWDLOV WKH HQWLUH XVHU
H[SHULHQFH1 8QIRUWXQDWHO\/ WKHUH DUH DGGLWLRQDO SUREOHPV LQ
UHFRQVWUXFWLQJ DFFXUDWH DQG FRPSOHWH VHVVLRQV/ HYHQ LI DX[LOLDU\
VHVVLRQ LQIRUPDWLRQ +D VHVVLRQ LG, LV UHFRUGHG LQ 85/V/ KLGGHQ
YDULDEOHV RU FRRNLHV1 7KH VHUYHU ORJ FDQ RQO\ UHFRUG UHTXHVWV WKDW
DFWXDOO\ DSSHDU DW WKH VHUYHU1 7KH PRVW FRPPRQ UHDVRQ IRU D
FXVWRPHU¶V DFWLRQ WR QRW JHQHUDWH D VHUYHU UHTXHVW LV FDFKLQJ1 0RVW
EURZVHUV/ E\ GHIDXOW/ FDFKH SDJHV WKH\ UHFHLYH1 7KLV PHDQV WKDW D
ORFDO FRS\ RI WKH SDJH LV NHSW RQ GLVN XQWLO VRPH H[SLUDWLRQ WLPH LV
H[FHHGHG1 :KHQ WKH FXVWRPHU UHYLVLWV D SDJH/ WKH EURZVHU ILUVW
FKHFNV LWV FDFKH/ DQG LI WKH SDJH LV LQ WKH FDFKH/ WKH SDJH LV VHUYHG
IURP WKH ORFDO GLVN/ DQG QR UHTXHVW LV VHHQ DW WKH VHUYHU1 7KLV
LPSOLHV WKDW PDQ\ FLUFXODU SDWKV WKURXJK D VLWH DUH SRRUO\
UHSUHVHQWHG LQ VHUYHU ORJV1
0DQ\ VLWHV GHSHQG XSRQ WKH XVH RI WKH EURZVHU¶V %$&. EXWWRQ
IRU QDYLJDWLRQ1 7KH %$&. EXWWRQ DOORZV D FXVWRPHU WR UHWXUQ WR D
SUHYLRXVO\ YLVLWHG SDJH +XVXDOO\ WKH LPPHGLDWH SUHGHFHVVRU WR WKH
FXUUHQW SDJH,1 :LWK FDFKLQJ/ WKHVH QDYLJDWLRQ DFWLRQV DUH LQYLVLEOH
WR WKH VHUYHU ORJ/ WKRXJK WKH\ PD\ SUHGRPLQDWH LQ WKH FXVWRPHU¶V
EHKDYLRU1
7KH VHFRQG PHFKDQLVP LQ ZKLFK UHTXHVWV GR QRW DSSHDU LQ VHUYHU
ORJV DUH FDFKLQJ SUR[\ VHUYHUV1 6RPH VLWHV IURP ZKLFK FXVWRPHUV
RULJLQDWH LPSOHPHQW D FDFKH EHWZHHQ WKHLU XVHUV DQG H[WHUQDO ZHE
VHUYHUV1 ,Q WKLV GHVLJQ/ WKH ILUVW UHTXHVW IRU D SDJH IURP D XVHU
EHKLQG WKH FDFKH LV WUDQVPLWWHG WR WKH VHUYHU/ UHWXUQHG WR WKH XVHU



DQG DOVR VWRUHG ORFDOO\ RQ WKH SUR[\1 $OO DGGLWLRQDO FXVWRPHU
UHTXHVWV IRU WKDW SDJH IURP EHKLQG WKH SUR[\ ZLOO UHFHLYH WKH SDJH
IURP WKH SUR[\ LQVWHDG RI IURP WKH RULJLQDWLQJ VHUYHU1
7KHVH IDFWRUV PDNH XV YHU\ FDXWLRXV LQ DWWHPSWLQJ WR EXLOG
PHDQLQJ RXW RI VHVVLRQV FRQVWUXFWHG IURP ZHE VHUYHU ORJV1 7KHVH
GLIILFXOWLHV PD\ DOVR HIIHFW TXDQWLWDWLYH PHDVXUHV RI ZHE VLWH
HIIHFWLYHQHVV>6@1 $ KHDYLHU ZHLJKW PHFKDQLVP WKDQ ORJ ILOHV VHHPV
QHFHVVDU\/ DQG WKH )XWXUH :RUN VHFWLRQ LQGLFDWHV RQH WHFKQRORJ\
WKDW ZH KDYH GHYHORSHG1

516 7KH %URZVHU )LHOG ± :KDW LV 2XW 7KHUH
7KH EURZVHU RU XVHU0DJHQW ILHOG LQGLFDWHV ZKLFK EURZVHU D
FXVWRPHU LV XVLQJ WR DFFHVV WKH VLWH1 7KLV ILHOG LV VXSSOLHG E\ WKH
EURZVHU DQG FDQ EH XVHG WR XQGHUVWDQG WKH PL[ RI EURZVHUV
DFFHVVLQJ WKH VLWH1 $OVR/ ZHOO0EHKDYHG ZHEZDONHUV LGHQWLI\
WKHPVHOYHV LQ WKLV ILHOG1 0DQ\ VLWHV FKRRVH QRW WR UHFRUG WKLV
LQIRUPDWLRQ/ EHFDXVH WKH\ EHOLHYH LW WR EH LUUHOHYDQW/ ZKLFK LV
XQIRUWXQDWH/ DV WKH QH[W FDVH VWXG\ VKRZV1
$V SDUW RI DQ DQDO\VLV IRU D FOLHQW/ ZH ORRNHG DW VXPPDU\ VWDWLVWLFV
RI WKHLU H0FRPPHUFH VLWH¶V WUDIILF1 $ VLWH ZLWK SUHGRPLQDWHO\ 8161
FXVWRPHUV ZRXOG KDYH D VWURQJ <DP WR 8SP WUDIILF ELDV/ ZLWK
ORQJHU WDLOV FDXVHG E\ DFWLYLW\ VSUHDG RYHU WKH WKUHH 8161 WLPH
]RQHV1 7KLV VLWH VKRZHG D IDLUO\ XQLIRUP GLVWULEXWLRQ RI YLVLWV
PHDVXUHG E\ ERWK WLPH RI GD\ DQG GD\ RI ZHHN1 )LJXUH 6 LV D WLPH
RI GD\ JUDSK ZLWK WKH KHLJKW RI WKH JUH\ EDUV LQGLFDWLQJ WKH KRXUO\
OHYHO RI WUDIILF IRU D W\SLFDO ZHHN LQ )HEUXDU\ 4<<<1 1RWH WKH ORZ
SHULRGV RI WUDIILF GLIIHU IURP WKH SHDN WUDIILF E\ RQO\ DERXW D IDFWRU
RI WZR/ ZKLFK GLIIHUV VLJQLILFDQWO\ IURP WKH H[SHFWHG 8161 RQO\
SDWWHUQ1
7KH FOLHQW LQIHUUHG IURP WKLV UHVXOW WKDW WKH VXEVWDQWLDO/ RII0SHDN
WUDIILF LQGLFDWHG VLJQLILFDQW YLVLWV IURP RXWVLGH WKH 8QLWHG 6WDWHV1
7KH VLWH¶V RZQHUV ZHUH TXLWH SOHDVHG E\ WKLV UHVXOW/ EHFDXVH
DWWUDFWLQJ IRUHLJQ FXVWRPHUV ZDV D SULRULW\1 7KHUH ZHUH WZR
QDJJLQJ TXHVWLRQV DERXW WKH WUDIILF/ WKRXJK1 7KH ILUVW ZDV D YHU\
ORZ EX\ WR EURZVH UDWLR1 7KH VHFRQG ZDV WKDW QRQH RI WKH KLJKHVW
YROXPH FXVWRPHUV ZHUH IDPLOLDU/ H[LVWLQJ FRUSRUDWH FXVWRPHUV1
&XVWRPHUV ZHUH GHWHUPLQHG E\ UHVROYLQJ WKH ,3 DGGUHVVHV LQ WKH
VHUYHU ORJ1 7KLV VHFRQG IDFWRU ZDV QRW LQYHVWLJDWHG DV WKRURXJKO\
DV LW VKRXOG KDYH EHHQ/ GXH WR WKH ODUJH QXPEHU RI QHZ HQWUDQWV LQ
WKLV FOLHQW¶V EXVLQHVV/ DQG WKH EHOLHI WKDW WKH DYDLODELOLW\ RI RQ0OLQH
SXUFKDVH ZDV DWWUDFWLQJ FXVWRPHUV IURP SUHYLRXVO\ XQH[SORLWHG
PDUNHW VHJPHQWV1
2Q IXUWKHU LQYHVWLJDWLRQ/ DSSUR[LPDWHO\ 93 RI WKH WRS YLVLWLQJ ,3
DGGUHVVHV DOO KDG D VXUSULVLQJO\ HTXLYDOHQW QXPEHU RI UHTXHVWV1
$QDO\]LQJ HDFK RI WKHVH YLVLWV UHYHDOHG WKDW RQO\ WKH IURQW SDJH RI
RXU FOLHQW¶V VLWH ZDV EHLQJ UHTXHVWHG/ DQG WKH UHTXHVW ZDV EHLQJ
UHSHDWHG RQFH HDFK KRXU1
7KH EUHDNWKURXJK FDPH ZKHQ WKH\ WXUQHG RQ UHFRUGLQJ IRU WKH
EURZVHU ILHOG1 )RU WKHVH 93 KRVWV/ WKH EURZVHU ILHOG FRQWDLQHG WKH
QDPH RI D ZHE PRQLWRULQJ WRRO1 :KDW ZDV JHQHUDWLQJ WKLV
XQH[SODLQHG WUDIILF ZDV D SURJUDP/ QRW SD\LQJ FXVWRPHUV$ $ IDFWRU
WKDW GHOD\HG WKLV GLVFRYHU\ ZDV WKDW WKLV WUDIILF ZDV VSUHDG DFURVV
PXOWLSOH ,3 DGGUHVVHV/ DQG DFURVV GLIIHUHQW FRPSDQLHV LQ GLIIHUHQW
ORFDWLRQV1 $ SKRQH FDOO WR WKH PRQLWRULQJ FRPSDQ\ UHYHDOHG WKDW
WKH ZHE VLWH¶V RZQ ,7 RUJDQL]DWLRQ KDG FRQWUDFWHG IRU WKLV
³VHUYLFH´1 +RZHYHU/ WKH JURXS UHVSRQVLEOH IRU WKH FRQWHQW RI WKH
VLWH DQG LWV WUDIILF DQDO\VLV KDG QHYHU EHHQ LQIRUPHG1 2QFH WKHVH
SUREHV ZHUH ILOWHUHG RXW/ RXU FOLHQW¶V YLHZ RI ZKDW ZDV DFWXDOO\
KDSSHQLQJ RQ WKHLU ZHE VLWH VLJQLILFDQWO\ FKDQJHG1 7KH EODFN EDUV

LQ )LJXUH 6 VKRZ WUDIILF ZLWK WKHVH PRQLWRULQJ VLWHV ILOWHUHG RXW1
:LWK WKH PRQLWRULQJ WUDIILF UHPRYHG/ WKH VLWH H[KLELWV D QRUPDO
EXVLQHVV KRXU WUDIILF SDWWHUQ1

)LJXUH 6 ± 6XPPDU\ +RXUO\ 7UDIILF

517 7KH 5HIHUHU )LHOG ± +RZ 'LG 7KH\ *HW
+HUH
:HE EURZVHUV SURYLGH D ILHOG LQ WKH +773 KHDGHU FDOOHG UHIHUHU
ZKLFK KROGV WKH SDJH FRQWDLQLQJ WKH OLQN WKDW D FXVWRPHU FOLFNHG
WR JHQHUDWH WKLV UHTXHVW1 7KLV ILHOG LV XVHIXO WR GLVFRYHU KRZ
FXVWRPHUV JHW WR D JLYHQ SDJH1 7KH DQDO\VLV RI WKLV ILHOG LV
SUREOHPDWLF/ DQG WKLV VXEVHFWLRQ UHWXUQV WR WKH GDWD IURP WKH ILUVW
FDVH VWXG\ IRU WKH PRVW FRPSOH[ DQDO\VLV LQ WKLV SDSHU1 7KH
H[WHQGHG PLQXHW EHWZHHQ WKH GDWD DQG WKH DQDO\VW WKDW ZDV
QHFHVVDU\ WR GHHSO\ XQGHUVWDQG WKH EHKDYLRU HQFRPSDVVHG E\ WKH
ILUVW FDVH VWXG\ IROORZV1
7KH +773 VSHFLILFDWLRQ LV QRWDEO\ YDJXH RQ WKH VSHFLILFV RI KRZ
WKLV ILHOG VKRXOG ZRUN1 ³7KH 5HIHUHU >VLF@ UHTXHVW0KHDGHU ILHOG
DOORZV WKH FOLHQW WR VSHFLI\/ IRU WKH VHUYHU¶V EHQHILW/ WKH DGGUHVV
+85,, RI WKH UHVRXUFH IURP ZKLFK WKH 5HTXHVW085, ZDV
REWDLQHG111´>4@ ,W LV FOHDU ZKDW DQ DQDO\VW UHTXLUHV IURP WKLV ILHOG=
WKH SDJH WKDW FXVWRPHUV DUH FOLFNLQJ RQ WR EH GLUHFWHG WR WKHLU VLWH1
8QIRUWXQDWHO\/ WKH WHFKQRORJ\ WKDW JHQHUDWHV/ VWRUHV/ DQG UHSRUWV
UHIHUUHU LQIRUPDWLRQ GRHV QRW/ LQ PDQ\ FDVHV ZRUN DV H[SHFWHG1 7R
VHH KRZ WKLV SURFHVV FDQ IDLO/ LW LV QHFHVVDU\ WR ILUVW XQGHUVWDQG
KRZ UHIHUUHU LQIRUPDWLRQ LV JHQHUDWHG1
:KHQ D FXVWRPHU FOLFNV RQ D OLQN/ WKH +773 UHTXHVW VHQW WR WKH
VHUYHU FRQWDLQV LQ WKH UHIHUHU ILHOG WKH 85/ RI WKH SDJH
FRQWDLQLQJ WKH OLQN1 7KH DQDO\VW LV DW WKH PHUF\ RI WKH ZHE EURZVHU
WR SURYLGH WKLV LQIRUPDWLRQ FRUUHFWO\ DQG FRQVLVWHQWO\1 :H RQO\
FRQVLGHU WKH WRS WZR EUDQGV RI EURZVHUV/ VLQFH IRU WKLV VWXG\ WKH\
DFFRXQW IRU QHDUO\ DOO RI WKH FXVWRPHU WUDIILF1:KHUH LW LV QHFHVVDU\
WR GLVWLQJXLVK EHWZHHQ WKHVH WZR EUDQGV/ WKH\ ZLOO EH UHIHUUHG WR
DV %URZVHU4 DQG %URZVHU51
7KH ILUVW +773 PHFKDQLVP ZKHUH DPELJXLW\ PLJKW FDXVH
LQDFFXUDWH UHSRUWLQJ LV UHGLUHFWV RU VHUYHU IRUZDUGV1 7KLV FRPPRQ
PHFKDQLVP LV LQYRNHG ZKHQ D EURZVHU UHTXHVWV D SDJH DQG WKH
VHUYHU UHVSRQVH +UHVSRQVH0FRGH 635, LQVWUXFWV WKH EURZVHU WR IHWFK
D GLIIHUHQW SDJH1 7KH EURZVHU PXVW WKHQ GHFLGH ZKDW +LI DQ\,
UHIHUUHU WR VHQG ZLWK WKH UHTXHVW IRU WKH QHZ SDJH VSHFLILHG LQ WKH



UHGLUHFW PHVVDJH1 7KH WRS WZR EURZVHUV ERWK SDVV WKH RULJLQDO
UHIHUUHU IRU WKLV VXEVHTXHQW UHTXHVW1 1RWH WKDW IRU WKH VHUYHUV ZH
H[DPLQHG/ RQH FXVWRPHU FOLFN JHQHUDWHV WZR ORJ HQWULHV/ RQH IRU
WKH RULJLQDO UHTXHVW DQG RQH IRU WKH UHGLUHFWHG UHTXHVW1 7R JHW DQ
DFFXUDWH FRXQW RI DFWXDO FXVWRPHU GULYHQ UHIHUV/ MXVW FRXQWLQJ
UHIHUUHU HQWULHV LQ WKH ORJ ILOH LV LQVXIILFLHQW/ EXW LQVWHDG WKH HQWULHV
ZLWK VWDWXV FRGH 635 PXVW EH LJQRUHG1 7KLV DGMXVWPHQW ZDV
FRUUHFWO\ PDGH LQ WKH GDWD UHSRUWHG LQ )LJXUH 41
$ VHFRQG SODFH ZKHUH GLVFUHSDQFLHV PLJKW DULVH LV IURP ZHE SDJHV
WKDW FRQWDLQ ZLWKLQ WKHP +70/>8@ WDJV WKDW JHQHUDWH UHTXHVWV IRU
DGGLWLRQDO HQWLWLHV +VXFK DV SDJHV, IURP WKH VHUYHU1 7KH VLPSOHVW
FDVH LV D SDJH ZLWK D UHIHUHQFH WR DQ LPDJH1 'HILQH WKH VLWH RI
LQWHUHVW DV WKH VLWH ZH DUH DQDO\]LQJ1 'HILQH DQ H[WHUQDO VLWH DV WKH
VLWH ZKHUH D FXVWRPHU JHQHUDWHV D SDJH UHTXHVW WR WKH VLWH RI
LQWHUHVW E\ FOLFNLQJ D OLQN RQ WKH H[WHUQDO VLWH1 7KH JRDO LV WR
DFFXUDWHO\ FRXQW FXVWRPHUV DUULYLQJ YLD WKH H[WHUQDO VLWH¶V OLQN1
&DOO ( D SDJH RQ WKH H[WHUQDO VLWH ZLWK D OLQN WR + D SDJH RQ WKH
VLWH RI LQWHUHVW1 &DOO , DQ LPDJH UHIHUUHG WR RQ SDJH +1 :KHQ WKH
FXVWRPHU FOLFNV RQ WKH OLQN RQ ( WR JR WR SDJH +/ WKH EURZVHU
VHQGV D UHTXHVW IRU SDJH + DQG SDVVHV RQ ( DV WKH UHIHUUHU1 $V WKH
EURZVHU UHFHLYHV DQG SDUVHV SDJH + LW UHFRJQL]HV DQ +70/ LPDJH
WDJ RQ SDJH + DQG QRZ PXVW UHWULHYH LPDJH ,1 :KDW VKRXOG WKH
UHTXHVW IRU LPDJH , SDVV DV WKH UHIHUUHU/ ( RU +" 8QIRUWXQDWHO\/
WKLV LV QRW VSHOOHG RXW LQ WKH +773 SURWRFRO/ EXW OXFNLO\/ WKH WZR
PRVW SRSXODU EURZVHU YDULDQWV DJUHH LW LV +/ ZKLFK VHHPV FRUUHFW/
VLQFH + VSHFLILHV WKH UHTXHVW IRU ,1
$ VLPLODU FRQVWUXFW XVLQJ IUDPHV KDV D PRUH FRPSOH[ EHKDYLRU1
7KH KRPH SDJH LQ WKH ILUVW FDVH VWXG\ FRQVLVWV RI D IUDPH
FRPSRVHG RI WZR SDQHV1 ,Q +70/ WKH KRPH SDJH FRQWDLQV D
)5$0(6(7 PDUNXS/ ZKLFK VSHFLILHV WKH 85/V DQG OD\RXW RI WKH
WZR SDQHV1 $JDLQ/ ( LV WKH H[WHUQDO SDJH ZLWK D OLQN WR + WKH
KRPHSDJH/ DQG )4 DQG )5 DUH WKH WZR SDQHV FRPSRVLQJ WKH
IUDPHVHW GHVFULEHG E\ +1:KHQ D FXVWRPHU FOLFNV RQ WKH OLQN WR +
RQ SDJH (/ WKH EURZVHU UHTXHVWV SDJH + DQG VHQGV DORQJ ( DV WKH
UHIHUUHU1 $IWHU SDUVLQJ +/ WKH EURZVHU UHDOL]HV LW QHHGV WR UHTXHVW
)4 DQG )51 'LIIHUHQW EUDQGV RI EURZVHUV/ DQG HYHQ GLIIHUHQW
YHUVLRQV ZLWKLQ D VLQJOH EUDQG/ KDYH GLIIHUHQW EHKDYLRU LQ
UHSRUWLQJ D UHIHUUHU IRU )4 DQG )51 7R EH FRQVLVWHQW ZLWK WKH
HPEHGGHG LPDJHV PHFKDQLVP/ + VKRXOG EH SDVVHG DORQJ DV WKH
UHIHUUHU IRU )4 DQG )51 %URZVHU4 SDVVHV ( DV WKH UHIHUUHU IRU )4
DQG )5 DV ZHOO DV WKH UHIHUUHU IRU WKH IUDPHVHW SDJH +1 7KH ODWHVW
YHUVLRQ RI %URZVHU5 SDVVHV ( DV WKH UHIHUUHU IRU SDJH +/ EXW
SDVVHV DORQJ + DV WKH UHIHUUHU IRU SDQHV )4 DQG )51
:KLOH WKLV GLYHUJHQFH LV QRW LGHDO/ LW VKRXOG EH SRVVLEOH WR XVH WKH
EURZVHU ILHOG WR GLVWLQJXLVK WKHVH WZR FDVHV DQG FRUUHFWO\ DFFRXQW
IRU UHIHUUHUV1 8QIRUWXQDWHO\/ SUHYLRXV YHUVLRQV RI %URZVHU5 DUH
LQFRQVLVWHQW LQ UHSRUWLQJ UHIHUUHUV LQ WKH IUDPH FDVH1 ,W DSSHDUV WR
WKH DXWKRU WKDW LQ VRPH PLQRU UHOHDVH RI WKLV EURZVHU/ WKH EHKDYLRU
FKDQJHG/ EXW XQIRUWXQDWHO\/ WKH PLQRU UHOHDVH QXPEHUV DUH QRW
UHSRUWHG LQ WKH EURZVHU ILHOG/ VR WKDW LQ WKH JHQHUDO FDVH WKHUH LV
QR VLPSOH/ DXWRPDWLF SURFHGXUH WR FRPSHQVDWH IRU WKLV
LQFRQVLVWHQF\1 ,Q WKLV VSHFLILF FDVH/ WKRXJK/ LW LV SRVVLEOH WR GHULYH
FRQVLVWHQW UHVXOWV1 )RU WKLV VLWH/ FXVWRPHUV FDQ RQO\ HQWHU WKH VLWH
YLD SDJH +/ VR DOO UHIHUUHUV WR SDQHV )4 DQG )5 FDQ EH GLVFRXQWHG1
1RWLFH WKDW LI WKH PL[ RI EURZVHUV FKDQJHV RYHU WLPH/ HYHQ ZLWK
WKH VDPH OHYHO RI DFWXDO UHIHUUHU DFWLYLW\/ WKH UHSRUWHG DFWLYLW\ ZLOO
FKDQJH1 7KLV LV H[DFWO\ ZKDW LV KDSSHQLQJ GXULQJ WKH SHULRG
GHSLFWHG LQ )LJXUH 41 7KH PL[ RI EURZVHUV ZDV VKLIWLQJ WRZDUGV
WKH ODWHVW YHUVLRQ RI %URZVHU5 DQG WKH PDUNHW VKDUH RI WKLV

EURZVHU ZDV LQFUHDVLQJ UHODWLYH WR %URZVHU41 *LYHQ WKDW %URZVHU5
RQO\ UHSRUWV RQH UHIHUUHU IRU HDFK DFWXDO UHIHUUHU/ ZKLOH HDUOLHU
YHUVLRQV RI %URZVHU5 DQG DOO YHUVLRQV RI %URZVHU4 UHSRUW WKUHH
UHIHUUHUV/ WKLV FKDQJH DFFRXQWV IRU PXFK RI WKH OLQHDU GHFOLQH LQ
)LJXUH 41
:H QRZ FRPH WR WKH PHFKDQLVP WKDW FDXVHG D PDMRU SRUWLRQ RI
WKH GUDPDWLF GURS LQ )LJXUH 41 7KH UHGHVLJQ RI WKH PDLQ VLWH
VSHFLILHG WKDW OLQNV WR WKH H0FRPPHUFH VLWH ZHQW WKURXJK D
MXPSLQJ0RII SDJH RQ WKH PDLQ VLWH1 7KLV SDJH KDG D OLQN WR WKH H0
FRPPHUFH VLWH1 ,W ZDV GHFLGHG DIWHU WKH LQLWLDO GHSOR\PHQW WKDW WKLV
H[WUD VWHS ZDV XQQHFHVVDU\/ VR WKH FRQWHQW RI WKH LQWHUPHGLDWH
SDJH ZDV UHSODFHG E\ WKH IROORZLQJ KWPO=
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:KHQ WKLV PDUNXS LV SDUVHG E\ WKH EURZVHU/ LW WHOOV WKH EURZVHU
WKDW DIWHU 3 VHFRQGV +L1H1 LPPHGLDWHO\, UHWULHYH DQG UHSODFH WKH
FXUUHQW SDJH ZLWK KWWS=22HFRPPHUFH1FRPSDQ\1FRP1 7KLV LV FDOOHG D
%URZVHU 3XOO SDJH1
6R LI VLWH ) KDV D SDJH %/ FRQWDLQLQJ WKH DERYH PDUNXS/ DQG SDJH
(/ DOVR RQ VLWH ) KDV D OLQN ZKLFK SRLQWV WR SDJH %/ ZKHQ D
FXVWRPHU FOLFNV RQ WKH OLQN RQ SDJH (/ WKH EURZVHU UHWULHYHV SDJH
% +ZKLFK UHPHPEHU LV RQ VLWH )/ QRW WKH H0FRPPHUFH VLWH, DQG DQ
HQWU\ LQ VLWH )¶V VHUYHU ORJ LV PDGH ZLWK UHIHUUHU ( IRU WKLV SDJH %1
7KHQ ]HUR VHFRQGV ODWHU/ WKH EURZVHU IROORZV WKH PHWD PDUNXS RQ
SDJH % DQG UHTXHVWV WKH KRPH SDJH IURP WKH H0FRPPHUFH VLWH1
:KDW UHIHUUHU VKRXOG WKH EURZVHU SDVV DORQJ" ,Q WKH FDVH RI WKH
WZR OHDGLQJ EUDQGV RI EURZVHUV/ QRWKLQJ LV SDVVHG DV WKH UHIHUUHU/
DQG WKH UHIHUUHU LV UHFRUGHG LQ WKH ORJ ILOH DV ³0´1 :H KDYH IRXQG
RQH H[FHSWLRQ WR WKLV UXOH LQ ZKLFK %URZVHU4 RQ WKH $SSOH
0DFLQWRVK+WP, SODWIRUP UHSRUWV SDJH % DV WKH UHIHUUHU1 7KLV LV
DOPRVW FHUWDLQO\ WKH FRUUHFW DFWLRQ/ EHFDXVH LW IROORZV WKH VDPH
PRGHO DV LPDJHV1 &OHDUO\/ WKH GHVLJQ FKDQJH RI WKH PDLQ VLWH
FDXVHG D KXJH XQGHUUHSRUWLQJ RI UHIHUUHG WUDIILF ZLWQHVVHG LQ
)LJXUH 41
7KLV OLWWOH GDQFH ZDV QRW DW DOO SUHWW\/ EXW LQGLFDWHV ZKDW LV
SRVVLEOH DQG QHFHVVDU\ WR FRUUHFWO\ LQWHUSUHW ORJ GDWD1 7KLV LVVXH
ZDV FULWLFDO IRU XQGHUVWDQGLQJ ZKDW ZDV DFWXDOO\ KDSSHQLQJ LQ WKH
ILUVW FDVH VWXG\1 ,Q RXU ILQDO DQDO\VLV/ LW WXUQHG RXW WKDW UHIHUUHUV
KDG DFWXDOO\ IDOOHQ DSSUR[LPDWHO\ 63( GXH WR WKH QHZ GHVLJQ/ QRW
WKH IDFWRU RI 6 LQGLFDWHG LQ )LJXUH 41 $ UHGHVLJQ ZDV VWLOO FDOOHG
IRU/ DQG ZDV H[HFXWHG/ ZKLFK EURXJKW WUDIILF EDFN XS WR QHDUO\ LWV
IRUPHU OHYHO1

61 )8785(:25.
*LYHQ WKH GLIILFXOWLHV RXWOLQHG DERYH/ DQ DUHD WKDW FDOOV RXW IRU
IXUWKHU LQTXLU\ DUH RWKHU FODVVHV RI ZHE VLWH VWDWLVWLFV1 2QH RI WKH
WULFNLHVW PHDVXUHPHQW SUREOHPV LV WKH HIIHFWLYHQHVV RI
DGYHUWLVHPHQWV/ HVSHFLDOO\ EDQQHU DGV1 7KH GLIILFXOW\ RI PHDVXULQJ
WKLV HIIHFWLYHQHVV KDV OHG VRPH >9@ WR ORRN IRU DOWHUQDWLYH
WHFKQRORJLHV WR EDQQHUV1
:H KDYH FRPSOHWHG VRPH YHU\ SUHOLPLQDU\ ZRUN LQ WKLV DUHD1
:RUNLQJ IRU D FOLHQW/ ZH ORRNHG DW WKH UHVXOWV IURP RQH VLWH RQ
ZKLFK WKH\ KDG SXUFKDVHG EDQQHU VSDFH1 )URP WKDW VLWH IRU -XQH/
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+HUH LPSUHVVLRQV DUH WKH QXPEHU RI WLPHV WKH EDQQHU ZDV VKRZQ/
DQG FOLFN0WKURXJKV DUH WKH QXPEHU RI ³FXVWRPHUV´ WKDW FOLFNHG RQ
WKH EDQQHU1 0DNLQJ WKLV GDWD DPHQDEOH WR IXUWKHU DQDO\VLV/ WKH
YHQGRU DOVR SURYLGHG WKH WLPHV DQG WKH KRVW QDPHV IRU HDFK FOLFN0
WKURXJK1 $ ZHE VLWH DQDO\VLV WRRO ZDV UXQ DJDLQVW WKH VHUYHU ORJ
GDWD1:H IRXQG XVLQJ WKH UHIHUHU ILHOG WKDW RQO\ 8: FOLFN0WKURXJKV
KDG EHHQ UHIHUUHG WR WKH FOLHQW¶V VLWH IURP WKH EDQQHU DG VLWH1
$ TXLFN DQDO\VLV VKRZHG WKH 8: KLWV ZHUH ZKDW RXU FOLHQW KDG
KRSHG IRU= VHVVLRQV ZLWK KXPDQ0OLNH FKDUDFWHULVWLFV/ GULYLQJ UHDO/
SRWHQWLDO EX\HUV WR WKH VLWH1 7KLV LQIHUHQFH ZDV EDVHG RQ WKH
FXVWRPHUV DFWXDOO\ UHFHLYLQJ WKH SDJHV DQG KDYLQJ D XVHU0DJHQW
+EURZVHU, WKDW SHRSOH QRUPDOO\ XVH1 7KH WDVN UHPDLQHG WR H[SODLQ
WKH RWKHU 7; FOLFN0WKURXJKV1
$OPRVW DOO WKH UHVW RI WKHVH FOLFN0WKURXJKV WXUQHG RXW WR EH ZHE
ZDONHUV1 $ EURDGHU VHDUFK RI WKH ORJ ILOHV UHYHDOHG WKDW PDQ\ RI
WKH XQDFFRXQWHG IRU KLWV KDG VSHFLILF ZHE ZDONHU LGHQWLILFDWLRQ LQ
WKH XVHU0DJHQW ILHOG/ FRQILUPLQJ RXU VXVSLFLRQV WKDW WKH PLVVLQJ
WUDIILF ZDV QRW GULYHQ E\ FXVWRPHUV1 ,W LV SRVVLEOH WKDW D IHZ RI WKH
,3V RXWVLGH RI WKH 8: ZHUH DFWXDOO\ FXVWRPHUV/ EXW DW OHDVW DW D ILUVW
SDVV RQO\ 87( RI WKH FOLFN0WKURXJKV ZHUH FXVWRPHUV/ ZKR DFWXDOO\
YLHZHG WKH FOLHQW¶V KRPH SDJH1 7KH UHVW ZHUH OLNHO\ WR EH MXVW
LQWHUQHW QRLVH1
%HVLGHV H[SDQGLQJ WKLV ZRUN LQWR RWKHU DUHDV/ ZH KRSH WKLV ZRUN
HQFRXUDJHV WKH VWUHQJWKHQLQJ RI H[LVWLQJ VWDQGDUGV/ WR JXDUDQWHH
WKDW GDWD LV JDWKHUHG DQG UHFRUGHG LQ D XVHIXO/ FRQVLVWHQW PDQQHU1
:H KDYH DOVR EXLOW VRPH PRQLWRULQJ HTXLSPHQW WKDW ZLOO KHOS XV
LQ EXLOGLQJ XQGHUVWDQGLQJV IURP WKH 7&32,3 SDFNHW OHYHO XS WR WKH
XVHU DFWLRQ OHYHO1
)LQDOO\/ ZH KDYH EHHQ ORRNLQJ DW KHDYLHU ZHLJKW VROXWLRQV WR WKH
SUREOHPV GHWDLOHG DERYH1 ,I RQH ZHUH WR HQJLQHHU PRQLWRULQJ RI
ZHE SDJH XVH/ LW LV XQOLNHO\ ZHE VHUYHU ORJV ZRXOG EH WKH VROXWLRQ1
$Q REYLRXV RPLVVLRQ LV WKDW WKHUH LV QR ZD\ WR WHOO ZKHQ D
FXVWRPHU KDV OHIW D SDJH XQOHVV WKH FXVWRPHU JRHV WR DQRWKHU SDJH
RQ WKH VLWH/ JHQHUDWLQJ D YLVLEOH ORJ HQWU\1
*LYHQ RXU LQWHUHVW LQ UHFRPPHQGDWLRQV>5@/ ZH KDYH EHFRPH YHU\
LQWHUHVWHG LQ XVLQJ ILOWHUHG WLPH0RQ0SDJH DV D VXUURJDWH IRU LQWHUHVW1
7R UHFHLYH WLPH0RQ0SDJH GDWD UHJDUGOHVV RI FDFKLQJ/ DQG WKH XVH RI
WKH %$&. EXWWRQ/ ZH IHOW ZH KDG WR PRYH WR D PRUH LQWHQVLYH
WHFKQRORJ\1

,Q WKH 3HUVRQDO 6LWH 1DYLJDWLRQ V\VWHP/ ZH SURWRW\SHG D YHU\
VPDOO -DYD+WP, DSSOHW WKDW ZRXOG EH SODFHG LQ RQH RU PRUH
ORFDWLRQV RQ HDFK ZHE SDJH RQ D VLWH1 7KLV DSSOHW UHSRUWV EDFN WR
WKH VHUYHU XVLQJ H[WHQVLRQV WR WKH +773 SURWRFRO ZLWK
WLPHVWDPSHG UHFRUGV RI D FXVWRPHU¶V HQWU\ DQG H[LW IURP D SDJH1
-XVW DV ZLWK FRRNLHV/ XVHUV FDQ SURWHFW WKHLU SULYDF\ E\ RSWLQJ RXW
RI WKLV IDFLOLW\1
:H KDYH H[SHULPHQWHG ZLWK YDULRXV YHUVLRQV RI WKH DSSOHW/ VRPH
RI ZKLFK DOORZHG H[SOLFLW UDWLQJV DV ZHOO DV LPSOLFLW WLPH0RQ0SDJH1
'HVSLWH WKH DGGHG RYHUKHDG/ ZH EHOLHYH WKDW IRU VRPH DSSOLFDWLRQV
WKH DGGHG IXQFWLRQDOLW\ SURYLGHG E\ WKLV W\SH RI WHFKQRORJ\ QHWV D
SRVLWLYH UHWXUQ IRU WKH FXVWRPHU1

71 $&.12:/('*0(176
7KH DXWKRU ZRXOG OLNH WR WKDQN KLV SURMHFW WHDP/ HVSHFLDOO\ -DQHW
6DOYL DQG -DFN 6KHD IRU WKH RSSRUWXQLW\ WR ZRUN ZLWK LQWHUHVWLQJ
GDWD/ DQG DOVR WKH 'DWDPLQLQJ ³VNXQN ZRUNV´ JURXS KHDGHG E\
'HQQLV (JDQ/ ZKR SURYLGHG KHOS DQG FRPPHQWV DV WKLV UHVHDUFK
ZDV EHLQJ FRQGXFWHG1 &UHGLW JRHV WR 0DUF )XVFR IRU WKH 5HVWRQ
H[DPSOH1 7KH DXWKRU ZRXOG DOVR OLNH WR WKDQN &DURO /RFKEDXP/
(ULF 6LJPDQ/ 'DQQLH 'XUDQG DQG /RXLV :HLW]PDQ/ ZKR UHYLHZHG
HDUO\ GUDIWV RI WKLV ZRUN DQG JHQHUDWHG LQVLJKWIXO FRPPHQWV1
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>4@ )LHOGLQJ/ 61/ HW1 DO1 5)&5949 +\SHUWH[W 7UDQVIHU 3URWRFRO 00

+77324141 $YDLODEOH DW IWS=22IWS1LVL1HGX2LQ0QRWHV2UIF59491W[W1
-XQH 4<<<1

>5@ +LOO/ :LOO/ HW1 DO1 5HFRPPHQGLQJ $QG (YDOXDWLQJ &KRLFHV ,Q
$ 9LUWXDO &RPPXQLW\ 2I 8VH/ LQ 3URFHHGLQJV RI &+,¶<8
+'HQYHU &2/0D\ 4<<8,/ $&0 3UHVV1

>6@ /RKVH/ *HUDOG /1/ DQG 6SLOOHU/ 3HWHU1 4XDQWLI\LQJ WKH (IIHFW
RI 8VHU ,QWHUIDFH 'HVLJQ )HDWXUHV RQ &\EHUVWRUH 7UDIILF DQG
6DOHV/ LQ 3URFHHGLQJV RI &+, µ<; +/RV $QJHOHV/ &$/ $SULO
4<<;, 544054;1

>7@ 3LUROOL/ 31 DQG &DUG/ 61 ,QIRUPDWLRQ )RUDJLQJ LQ LQIRUPDWLRQ
DFFHVV HQYLURQPHQWV/ LQ 3URFHHGLQJV RI &+,¶<8 +'HQYHU &2/
0D\ 4<<8,/ $&0 3UHVV/ 8408;1

>8@ 5DJJHWW/ 'DYH/ /H +RUV/ $UDQXG/ DQG -DFREV/ ,DQ +HGV1,
+70/ 713 6SHFLILFDWLRQ1 $YDLODEOH DW
KWWS=22ZZZ1Z61RUJ27525(&0KWPO7321 $SULO 4<<;1

>9@ 5LVGHQ/ .LUVWHQ/ HW1 DO1 ,QWHUDFWLYH $GYHUWLVLQJ= 3DWWHUQV RI
8VH DQG (IIHFWLYHQHVV LQ 3URFHHGLQJV RI &+,¶<; +/RV
$QJHOHV/ &$/ $SULO 4<<;, 54<05571


