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(IILFLHQW 6XSSRUW IRU &RQWHQW�%DVHG 5RXWLQJ LQ :HE 6HUYHU &OXVWHUV

&KX�6LQJ <DQJ DQG 0RQ�<HQ /XR

'HSDUWPHQW RI &RPSXWHU 6FLHQFH DQG (QJLQHHULQJ

1DWLRQDO 6XQ <DW�6HQ 8QLYHUVLW\

.DRKVLXQJ� 7DLZDQ� 5�2�&

$EVWUDFW

 &OXVWHUHG VHUYHU DUFKLWHFWXUHV KDYH EHHQ HPSOR\HG IRU

PDQ\ \HDUV RQ WKH ,QWHUQHW DV D ZD\ WR LQFUHDVH

SHUIRUPDQFH� UHOLDELOLW\ DQG VFDODELOLW\ LQ WKH SUHVHQFH

RI WKH ,QWHUQHW©V H[SORVLYH JURZWK� $ URXWLQJ

PHFKDQLVP IRU PDSSLQJ UHTXHVWV WR LQGLYLGXDO VHUYHUV

ZLWKLQ FOXVWHU LV DW WKH KHDUW RI DQ\ VHUYHU FOXVWHULQJ

WHFKQLTXHV� ,Q WKLV SDSHU� ZH ILUVW DQDO\]H WKH

GHILFLHQFLHV RI H[LVWLQJ UHTXHVW�URXWLQJ DSSURDFKHV�

%DVHG RQ WKHVH REVHUYDWLRQV� ZH DUJXH WKDW WKH UHTXHVW

URXWLQJ PHFKDQLVP LQ D FOXVWHU�EDVHG VHUYHU VKRXOG

IDFWRU LQ WKH FRQWHQW RI D UHTXHVW LQ PDNLQJ GHFLVLRQV�

7KXV� ZH GHVLJQHG DQG LPSOHPHQWHG D QHZ PHFKDQLVP

WR HIILFLHQWO\ VXSSRUW FRQWHQW�DZDUH URXWLQJ LQ :HE

VHUYHU FOXVWHUV� :LWK WKLV PHFKDQLVP� ZH DOVR EXLOW LQ D

QXPEHU RI VRSKLVWLFDWHG FRQWHQW�DZDUH LQWHOOLJHQFH IRU

PDNLQJ URXWLQJ GHFLVLRQ� 3HUIRUPDQFH HYDOXDWLRQ RQ D

SURWRW\SH LPSOHPHQWDWLRQ GHPRQVWUDWHV VXEVWDQWLDO

SHUIRUPDQFH LPSURYHPHQWV RYHU FRQWHPSRUDU\ URXWLQJ

VFKHPHV� 7KH SURSRVHG PHFKDQLVP FDQ DOVR HQDEOH

PDQ\ QHZ FDSDELOLWLHV LQ FOXVWHU�EDVHG VHUYHUV� VXFK DV

VRSKLVWLFDWHG ORDG EDODQFLQJ� GLIIHUHQWLDWHG VHUYLFH�

VSHFLDO FRQWHQW GHSOR\PHQW� VHVVLRQ LQWHJULW\� HWF�

�� ,QWURGXFWLRQ

7KH ,QWHUQHW� LQ SDUWLFXODU WKH :RUOG :LGH :HE� KDV

H[SHULHQFHG H[SORVLYH JURZWK DQG FRQWLQXHV WR H[SDQG

DW DQ DPD]LQJ SDFHV >�@� 7KLV KDV UHVXOWHG LQ KHDY\

GHPDQGV EHLQJ SODFHG RQ ,QWHUQHW VHUYHUV DQG KDV UDLVHG

JUHDW FRQFHUQV LQ WHUPV RI SHUIRUPDQFH� VFDODELOLW\ DQG

DYDLODELOLW\ RI :HE VHUYLFHV� $ PRQROLWKLF VHUYHU

KRVWLQJ D VHUYLFH LV XVXDOO\ QRW VXIILFLHQW WR KDQGOH

WKHVH FKDOOHQJHV� &OXVWHU�EDVHG VHUYHU DUFKLWHFWXUH KDV

SURYHQ >�����@ D VXFFHVVIXO DQG FRVW HIIHFWLYH DOWHUQDWLYH

WR EXLOG D VFDODEOH� UHOLDEOH� DQG KLJK�SHUIRUPDQFH

,QWHUQHW VHUYHU V\VWHP� ,Q IDFW� SRSXODU :HE VLWHV DUH

LQFUHDVLQJO\ UXQQLQJ ,QWHUQHW VHUYLFHV RQ D FOXVWHU RI

VHUYHUV �H�J�� $OWD 9LVWD >�@� ,QNWRPL >�@� 1HWVFDSH >�@��

DQG WKLV WUHQG LV OLNHO\ WR DFFHOHUDWH�

$Q LPSRUWDQW LVVXH WKDW DULVHV LQ VXFK FOXVWHUHG

DUFKLWHFWXUHV LV WKH QHHG WR GLVSDWFK DQG URXWH LQFRPLQJ

UHTXHVWV WR WKH VHUYHU EHVW VXLWHG WR UHVSRQG� 2YHU WKH

SDVW IHZ \HDUV� D FRQVLGHUDEOH QXPEHU RI UHVHDUFKHUV

DQG YHQGRUV KDYH SURSRVHG PHWKRGV IRU GLVWULEXWLQJ WKH

XVHU UHTXHVWV LQ VXFK FOXVWHUHG VHUYHU� :H FODVVLI\ WKHVH

VFKHPHV EDVHG RQ ZKHUH LQ WKH OD\HU WKH UHTXHVW�

GLVWULEXWLRQ IXQFWLRQ LV DSSOLHG�

z &OLHQW�VLGH DSSURDFK

)LUVW� UHTXHVW URXWLQJ FDQ EH DFKLHYHG WKURXJK D

-DYD DSSOHW WKDW LV GRZQORDGHG DQG H[HFXWHG DW

FOLHQW VLGH �H�J�� >���@�� 7KH DSSOHW SURYLGHV

VHUYLFH�VSHFLILF FXVWRPL]DWLRQV WKDW IRUZDUG HDFK

FOLHQW UHTXHVW WR DQ DSSURSULDWH VHUYHU�

z '16�EDVHG DSSURDFK

:KHQ D FOLHQW WULHV WR UHTXHVW D GRFXPHQW IURP D

:HE VHUYHU� WKH FOLHQW�VLGH EURZVHU ILUVW KDV WR

FRQVWUXFW D '16 TXHU\ WR UHVROYH WKH PDSSLQJ RI

VHUYHU KRVWQDPH �IURP 85/� WR ,3 DGGUHVV� 7KH

'16�EDVHG DSSURDFK >��������@ SHUIRUPV URXWLQJ

GHFLVLRQV DW WKLV QDPH UHVROXWLRQ OHYHO� 7KH QDPH

VHUYHU DW WKH VHUYHU VLGH FDQ EH FXVWRPL]HG WR

UHVROYH WKH VDPH QDPH WR GLIIHUHQW ,3 DGGUHVVHV IRU

WKH SXUSRVH RI UHTXHVW GLVWULEXWLRQ�

z 7&3 FRQQHFWLRQ URXWLQJ

2QFH WKH ,3 DGGUHVV LV UHVROYHG� WKH FOLHQW ZLOO WU\

WR HVWDEOLVK D 7&3 FRQQHFWLRQ WR WKH VHUYHU ZLWK WKH

GHVLJQDWHG ,3 DGGUHVV� $ QXPEHU RI UHVHDUFKHUV

>����������@ DQG YHQGRUV >��������������@ KDYH

SURSRVHG D FRQQHFWLRQ�URXWLQJ IURQWHQG WR URXWH

XVHU UHTXHVWV DW WKLV VWDJH� 7KHVH IURQW�HQG GHYLFHV

PDNH SDUDOOHO VHUYLFHV RQ GLIIHUHQW VHUYHUV DSSHDU

DV D YLUWXDO VHUYLFH RQ D VLQJOH ,3 DGGUHVV�

z +773 UHGLUHFWLRQ

$IWHU WKH 7&3 FRQQHFWLRQ VHWXS LV FRPSOHWHG� WKH

FOLHQW WKHQ LVVXHV WKH +773 UHTXHVW� $W WKLV VWDJH�

WKH +773 UHGLUHFWLRQ DSSURDFK �XVHG LQ >��@� PD\

XVH RQH VSHFLDO UHVSRQVH FRGH 85/ 5HGLUHFWLRQ

�GHILQHG LQ WKH +773 SURWRFRO >��@� WR SHUIRUP

UHTXHVW URXWLQJ� 7KLV LV DFKLHYHG E\ UHWXUQLQJ WKH

DGGUHVV RI WKH VHOHFWHG VHUYHU LQVWHDG RI UHWXUQLQJ

WKH UHTXHVWHG GDWD� DVNLQJ WKH FOLHQW WR FUHDWH D

VHFRQG FRQQHFWLRQ DQG UHVXEPLW LWV UHTXHVW WR WKDW



VHUYHU�

:H KDYH SUHYLRXVO\ GHVLJQHG DQG LPSOHPHQWHG D

FOXVWHU�EDVHG IUDPHZRUN >����@ IRU EXLOGLQJ D VFDODEOH

DQG KLJKO\ DYDLODEOH ,QWHUQHW VHUYHU� )URP RXU

H[SHULHQFHV XVLQJ WKLV IUDPHZRUN WR EXLOG PDQ\ ODUJH�

VFDOH ,QWHUQHW VHUYLFH VLWHV� ZH IRXQG D QXPEHU RI

LPSRUWDQW LVVXHV WKDW FDQQRW EH HIIHFWLYHO\ DGGUHVVHG E\

H[LVWLQJ URXWLQJ PHFKDQLVPV� ([DPSOHV LQFOXGH VHVVLRQ

�RU WUDQVDFWLRQ� LQWHJULW\� VRSKLVWLFDWHG ORDG EDODQFLQJ�

TXDOLW\ RI VHUYLFH� DQG FRQWHQW SODFHPHQW� :H GLVFXVV

WKHVH LVVXHV LQ VHFWLRQ �� %DVHG RQ WKHVH REVHUYDWLRQV�

ZH DUJXH WKDW LQ PDQ\ FDVHV WKH URXWLQJ PHFKDQLVP LQ D

FOXVWHU�EDVHG VHUYHU VKRXOG IDFWRU LQ WKH FRQWHQW �H�J��

85/ RU VHUYLFH W\SH� RI D UHTXHVW LQ PDNLQJ GHFLVLRQV�

:H UHIHU WR WKLV FRQFHSW DV ¦FRQWHQW�EDVHG URXWLQJ�§ :H

SURSRVH D QHZ PHFKDQLVP WR HIILFLHQWO\ VXSSRUW

FRQWHQW�EDVHG URXWLQJ LQ :HE VHUYHU FOXVWHUV� 7KH

GHVLJQ RI WKH SURSRVHG PHFKDQLVP LV SUHVHQWHG LQ

VHFWLRQ �� :H LPSOHPHQWHG WKH PHFKDQLVP DV D

VSHFLDOL]HG VRIWZDUH FRPSRQHQW FDOOHG FRQWHQW�DZDUH

GLVWULEXWRU� ZKLFK LV D VRIWZDUH PRGXOH IRU NHUQHO�OHYHO

H[WHQVLRQ� :H SUHVHQW WKH NH\ SRUWLRQV RI WKH

LPSOHPHQWDWLRQ LQ VHFWLRQ �� 6HFWLRQ � SUHVHQWV WKH

UHVXOWV RI SHUIRUPDQFH HYDOXDWLRQ RI WKH SURWRW\SH

V\VWHP� 7KH UHVXOWV GHPRQVWUDWH VXEVWDQWLDO

SHUIRUPDQFH LPSURYHPHQWV RYHU FRQWHPSRUDU\ URXWLQJ

VFKHPHV� :H FRPSDUH RXU V\VWHP ZLWK UHODWHG ZRUN LQ

VHFWLRQ �� DQG WKHQ SUHVHQW WKH FRQFOXVLRQ LQ VHFWLRQ ��

�� ,VVXHV ,JQRUHG E\ ([LVWLQJ 5RXWLQJ
6FKHPHV

([LVWLQJ DSSURDFKHV IRU URXWLQJ UHTXHVWV WR LQGLYLGXDO

VHUYHUV ZLWKLQ FOXVWHU KDYH W\SLFDOO\ FRQFHQWUDWHG RQ

?XVHU WUDQVSDUHQF\� ORDG GLVWULEXWLRQ� DQG VFDODELOLW\�

)URP RXU H[SHULHQFH RI UXQQLQJ ,QWHUQHW VHUYLFHV RQ D

FOXVWHU DUFKLWHFWXUH� ZH DUJXH WKDW D QXPEHU RI RWKHU

LVVXHV DUH YHU\ LPSRUWDQW DV ZHOO�

6HVVLRQ ,QWHJULW\� &XUUHQWO\� WKH +773 SURWRFRO LV

VWDWHOHVV� L�H�� D :HE VHUYHU IXOILOV HDFK UHTXHVW

LQGHSHQGHQWO\ ZLWKRXW UHODWLQJ WKDW UHTXHVW WR SUHYLRXV

RU VXEVHTXHQW UHTXHVWV� +RZHYHU� WKHUH DUH PDQ\

VLWXDWLRQV �H�J�� HOHFWURQLF FRPPHUFH� ZKHUH LW LV

HVVHQWLDO WR PDLQWDLQ VWDWH LQIRUPDWLRQ IURP SUHYLRXV

LQWHUDFWLRQV EHWZHHQ D FOLHQW DQG D VHUYHU� )RU H[DPSOH�

VXFK VWDWH PLJKW FRQWDLQ WKH FRQWHQWV RI DQ HOHFWURQLF

�VKRSSLQJ FDUW� �D SXUFKDVH OLVW LQ D VKRSSLQJ PDOO VLWH�

RU D OLVW RI UHVXOWV IURP D VHDUFK UHTXHVW� :KHQ WKH XVHU

FKHFNV RXW RI WKH VKRS� RU DVNV IRU WKH QH[W �� LWHPV

IURP D VHDUFK� WKH VWDWH LQIRUPDWLRQ IURP WKH SUHYLRXV

UHTXHVW LV QHHGHG� $ QXPEHU RI VFKHPHV DUH

HPSOR\HG �H�J�� FRRNLHV >��@ RU KLGGHQ YDULDEOHV ZLWKLQ

+70/ )250 >��@� RU SURSRVHG >��@ IRU KDQGOLQJ VWDWH

RQ WKH :HE� 8QIRUWXQDWHO\� WKHVH PHWKRGV PLJKW QRW EH

SURFHVVHG SURSHUO\ LQ D FOXVWHU�EDVHG VHUYHU� ,I WKH

URXWLQJ PHFKDQLVP GR QRW H[DPLQH WKH FRQWHQW RI HDFK

UHTXHVW LQ VHOHFWLQJ D VHUYHU� LW LV SRVVLEOH D UHTXHVW

EHORQJLQJ WR D VHVVLRQ LV GLVSDWFKHG WR WKH ZURQJ VHUYHU�

7KLV FRXOG OLPLW WKH XVHIXOQHVV RI FOXVWHU DUFKLWHFWXUH

EHFDXVH WKH VWDWH FRQFHSW LV DQ LQFUHDVLQJO\ FULWLFDO SDUW

RI :HE EHKDYLRU IRU H�FRPPHUFH� :HE�RULHQWHG

GDWDEDVH� DQG RWKHU G\QDPLF WUDQVDFWLRQ DSSOLFDWLRQV�

6RSKLVWLFDWHG /RDG %DODQFLQJ� $ VHUYHU FOXVWHU

UHTXLUHV VRPH VRUW RI ORDG�EDODQFLQJ PHFKDQLVP IRU

GLUHFWLQJ UHTXHVWV LQ D ZD\ WKDW XWLOL]HV WKH FOXVWHU

UHVRXUFHV HYHQO\ DQG HIILFLHQWO\� ,Q FXUUHQW :HE VLWHV�

WKH VHUYLFH W\SH RI LQFRPLQJ UHTXHVWV FDQ EH DV YDULHG

DV VWDWLF :HE SDJHV� G\QDPLF FRQWHQW JHQHUDWHG E\ &*,

VFULSWV� RU PXOWLPHGLD GDWD VXFK DV VWUHDPLQJ DXGLR RU

YLGHR� 7KH VHUYLFH WLPH DQG WKH DPRXQW RI UHVRXUFHV

FRQVXPHG E\ HDFK UHTXHVW YDU\ ZLGHO\ DQG GHSHQG RQ

VHYHUDO IDFWRUV� )RU H[DPSOH� D UHTXHVW IRU H[HFXWLQJ D

&*, VFULSW QRUPDOO\ UHTXLUHV PXFK PRUH FRPSXWLQJ

UHVRXUFHV FRPSDUHG WR VWDWLF ILOH UHWULHYDO UHTXHVWV >��@�

7KLV KHWHURJHQHLW\ LQ UHTXHVW RIWHQ FDXVHV VNHZHG

XWLOL]DWLRQ RI WKH VHUYHU FOXVWHU� $V D UHVXOW� D PRUH

VRSKLVWLFDWHG ORDG�EDODQFLQJ PHFKDQLVP EDVHG RQ WKH

VHUYLFH W\SH RI HDFK UHTXHVW LV HVVHQWLDO� 7KH ORDG�

EDODQFLQJ FDSDELOLW\ SURYLGHG LQ PDQ\ H[LVWLQJ V\VWHPV

LV VWLOO OLPLWHG EHFDXVH WKH\ GR QRW FRQVLGHU WKH VHUYLFH

W\SH RI HDFK UHTXHVW� 7\SLFDO ORDG�EDODQFLQJ VWUDWHJLHV

XVHG LQ WKHVH V\VWHPV LQFOXGH 5RXQG 5RELQ >��� ��@�

:HLJKWHG 5RXQG 5RELQ >��@� /HDVW &RQQHFWLRQV >��@�

:HLJKWHG /HDVW &RQQHFWLRQV >��@� DQG 0RQLWRUHG

6HUYHU /RDG >�����@� :H SUHYLRXVO\ LPSOHPHQWHG WKHVH

PHFKDQLVPV LQ RXU :HE VHUYHU FOXVWHU� DQG REVHUYHG

WKDW WKHVH WHFKQLTXHV VWLOO FDQQRW GHOLYHU VDWLVIDFWRU\

SHUIRUPDQFH ZKHQ WKH ZRUNORDG FKDUDFWHULVWLFV RI HDFK

UHTXHVW FKDQJH VLJQLILFDQWO\� 2WKHUV KDYH PDGH VLPLODU

REVHUYDWLRQV >��� ��@�

'LIIHUHQWLDWHG 6HUYLFHV� 7KH :HE FRQWLQXHV WR HYROYH

IURP LWV LQLWLDO UROH DV D SURYLGHU RI UHDG�RQO\ DFFHVV WR
VWDWLF GRFXPHQWDWLRQ�EDVHG LQIRUPDWLRQ� DQG LV

EHFRPLQJ D SODWIRUP IRU VXSSRUWLQJ FRPSOH[ VHUYLFHV�

+RZHYHU� PRVW FXUUHQW :HE VHUYHUV� ERWK FOXVWHU�EDVHG
DQG PRQROLWKLF� SURYLGH VHUYLFH LQ D EHVW�HIIRUW PDQQHU

WKDW GRHV QRW GLIIHUHQWLDWH EHWZHHQ WKH UHTXLUHPHQWV RI

GLIIHUHQW UHTXHVWV� 7KLV DSSURDFK GRHV QRW ZRUN ZHOO

ZLWK DGYDQFHG VHUYLFHV DQG SRWHQWLDO IXWXUH QHHGV�
'LIIHUHQW VHUYLFHV PD\ KDYH GLIIHUHQW UHTXLUHPHQWV IRU

TXDOLW\ RI VHUYLFH� ,I WKH URXWLQJ VFKHPHV GR QRW WDNH

WKH VHUYLFH W\SH RI HDFK UHTXHVW LQWR FRQVLGHUDWLRQ� LW LV

GLIILFXOW WR HQIRUFH SULRULW\ SROLFLHV DQG WR SURYLGH WKH
GHVLUHG TXDOLW\ RI VHUYLFH� 2WKHUZLVH� QRW DOO FRQWHQW DUH



HTXDOO\ LPSRUWDQW WR WKH FOLHQW DQG VHUYLFH SURYLGHU�

+RZHYHU� ZH QRWLFH WKDW UHTXHVWV IRU SRSXODU SDJHV
KDYH WKH WHQGHQF\ WR RYHUZKHOP WKH UHTXHVWV IRU RWKHU

FULWLFDO SDJHV �VXFK DV SURGXFW OLVW RU VKRSSLQJ�UHODWHG

SDJHV�� $V D UHVXOW� HQWHUSULVHV DQG VHUYLFH SURYLGHUV
�H�J�� :HE FRQWHQW KRVWLQJ VHUYLFH SURYLGHUV� PD\ ZDQW

WR H[HUW H[SOLFLW FRQWURO RYHU UHVRXUFH�FRQVXPSWLRQ

SROLFLHV� WR SURYLGH GLIIHUHQWLDWHG TXDOLW\ RI VHUYLFH GXH

WR WKH YDULHW\ RI FRQWHQW�

&RQWHQW 'HSOR\PHQW� *LYHQ D FOXVWHU�EDVHG VHUYHU�

KRZ WR SODFH DQG PDQDJH FRQWHQW LQ VXFK D GLVWULEXWHG

V\VWHP LV DQ LPSRUWDQW DQG FKDOOHQJLQJ LVVXH� %HFDXVH

WKH LQFRPLQJ UHTXHVWV PD\ EH GLVWULEXWHG WR DQ\ VHUYHU

QRGH LQ WKH FOXVWHU� HDFK SDUWLFLSDQW VHUYHU PXVW KDYH

WKH VDPH FDSDELOLW\ IRU UHVSRQGLQJ WR UHTXHVWV IRU DQ\

SRUWLRQ RI UHVRXUFH WKDW WKH :HE VLWH SURYLGHV�

7\SLFDOO\� WKLV UHTXLUHPHQW FDQ EH DFKLHYHG E\ D VKDUHG

QHWZRUN ILOH V\VWHP RU IXOO UHSOLFDWLRQ RI DOO FRQWHQW RQ

HDFK VHUYHU� +RZHYHU� QHLWKHU RI WKHVH WZR VFKHPHV LV D

VDWLVIDFWRU\ VROXWLRQ� 7KH QHWZRUNHG ILOH V\VWHP

DSSURDFK ZLOO VXIIHU IURP WKH VLQJOH�SRLQW�RI�IDLOXUH

SUREOHP DQG LQFUHDVH XVHU SHUFHLYHG ODWHQF\ E\

DFFHVVLQJ GDWD RYHU WKH QHWZRUN ILOH V\VWHP� )XOO

UHSOLFDWLRQ RI FRQWHQW LV H[SHQVLYH LQ WHUPV RI VSDFH

XWLOL]DWLRQ� DQG ZLOO QRW ZRUN IRU VRPH :HE VHUYLFHV

�H�J�� D :HE VHUYLFH XVLQJ D FRPPHUFLDO GDWDEDVH��

7KXV� WKHUH DUH WLPHV ZKHQ HLWKHU WR UHGXFH VSDFH

UHTXLUHPHQWV RU IRU SHUIRUPDQFH UHDVRQV� D :HE VLWH

DGPLQLVWUDWRU ZDQWV WR SODFH GLIIHUHQW IXQFWLRQV RU

FRQWHQW RQ GLIIHUHQW VHWV RI VHUYHUV� ,Q FDVHV ZKHUH WKLV

LV GRQH IRU SHUIRUPDQFH� VSHFLILF PDFKLQHV FDQ EH

GHGLFDWHG WR D SDUWLFXODU WDVN �H�J�� H[HFXWLQJ &*,

VFULSWV� IRU SHUIRUPDQFH RSWLPL]DWLRQ� 7R VXSSRUW VXFK

IOH[LEOH FRQWHQW GHSOR\PHQW� WKH URXWLQJ VFKHPH PXVW

EH FRQWHQW�DZDUH VR WKDW LW FDQ NQRZ ZKLFK VHUYHU KRVWV

WKH UHTXHVWHG FRQWHQW�

7KHVH REVHUYDWLRQV OHDG WR WKH LQHYLWDEOH FRQFOXVLRQ

WKDW LQ PDQ\ FDVHV WKH URXWLQJ PHFKDQLVP LQ D FOXVWHU�

EDVHG VHUYHU VKRXOG IDFWRU LQ WKH FRQWHQW RI UHTXHVWV LQ

PDNLQJ GHFLVLRQV� +RZHYHU� WKLV UHTXLUHPHQW FDQQRW EH

HIIHFWLYHO\ DGGUHVVHG E\ H[LVWLQJ URXWLQJ PHFKDQLVP� $

URXWLQJ PHFKDQLVP JHQHUDOO\ KDV WR FROOHFW VRPH

LQIRUPDWLRQ DERXW VHUYHU©V VWDWH WR SHUIRUP URXWLQJ

GHFLVLRQV� :KHQ UHTXHVW URXWLQJ LV SHUIRUPHG DW WKH

FOLHQW VLGH� WKH VWDWXV LQIRUPDWLRQ WKDW LV FROOHFWHG

UHPRWHO\ PD\ EH VWDOH� UHVXOWLQJ LQ EDG URXWLQJ

GHFLVLRQV� )RU H[DPSOH� VHUYHUV WKDW DSSHDU WR EH

XQGHUXWLOL]HG PD\ TXLFNO\ EHFRPH RYHUORDGHG EHFDXVH

HYHU\RQH VHQGV WKHLU UHTXHVWV WR WKRVH PDFKLQHV XQWLO

QHZ ORDG LQIRUPDWLRQ LV SURSDJDWHG� %RWK '16�EDVHG

DQG FRQQHFWLRQ�URXWHU DSSURDFKHV DUH FRQWHQW�EOLQG�

EHFDXVH WKH\ GHWHUPLQH WKH WDUJHW VHUYHU EHIRUH WKH

FOLHQW VHQGV RXW WKH +773 UHTXHVW� +773 UHGLUHFWLRQ

PLJKW EH XVHG IRU FRQWHQW�DZDUH URXWLQJ� +RZHYHU� ZH

GR QRW SUHIHU +773 UHGLUHFWLRQ EHFDXVH WKLV PHFKDQLVP

LV TXLWH KHDY\�ZHLJKW� 1RW RQO\ GRHV LW QHFHVVLWDWH WKH

XVH RI RQH DGGLWLRQDO FRQQHFWLRQ� ZKLFK LQWURGXFHV DQ

H[WUD URXQG�WULS ODWHQF\� EXW DOVR WKH URXWLQJ GHFLVLRQ LV

SHUIRUPHG DW WKH DSSOLFDWLRQ OHYHO DQG XVHV WKH

H[SHQVLYH 7&3 SURWRFRO DV WKH WUDQVSRUW OD\HU�

0RWLYDWHG E\ WKHVH REVHUYDWLRQV� ZH SURSRVH D QHZ

PHFKDQLVP� FDOOHG D FRQWHQW�DZDUH GLVWULEXWRU� WR

HIIHFWLYHO\ VXSSRUW FRQWHQW�EDVHG URXWLQJ�

�� 7KH &RQWHQW�$ZDUH 'LVWULEXWRU

7KH PDMRU FKDOOHQJH LQ GHVLJQLQJ WKH FRQWHQW�DZDUH

PHFKDQLVP LV WKH FRQQHFWLRQ�RULHQWHG VHPDQWLFV RI
7&3 SURWRFRO WKDW WKH :HE VHUYLFH LV EDVHG RQ�

:KHQHYHU D FOLHQW WULHV WR LVVXH D UHTXHVW WR WKH :HE

VHUYHU� LW PXVW ILUVW HVWDEOLVK D 7&3 FRQQHFWLRQ WR WKH
VHUYHU� $V D UHVXOW� WKH GLVSDWFKHU QRGH KDV WR HVWDEOLVK

D 7&3 FRQQHFWLRQ ZLWK WKH FOLHQW VR WKDW LW FDQ H[DPLQH

WKH VXEVHTXHQW +773 UHTXHVW WR SHUIRUP FRQWHQW�EDVHG

URXWLQJ� :KHQ WKH URXWLQJ GHFLVLRQ KDV EHHQ PDGH�
UHOD\LQJ WKH +773 UHTXHVW �RU PLJUDWLQJ WKH HVWDEOLVKHG

FRQQHFWLRQ� IURP WKH GLVSDWFKHU WR WKH VHOHFWHG VHUYHU

EHFRPHV D FKDOOHQJLQJ SUREOHP� ,Q SDUWLFXODU� VXFK D

PHFKDQLVP VKRXOG EH WUDQVSDUHQW WR XVHUV DQG HIILFLHQW
HQRXJK WR QRW UHQGHU WKH GLVSDWFKHU D ERWWOHQHFN�

)LJXUH �� )XQFWLRQDO 2YHUYLHZ RI &RQWHQW�$ZDUH

'LVWULEXWRU

)LJXUH � VKRZV RXU GHVLJQ RI WKH FRQWHQW�DZDUH

GLVWULEXWRU� 7KH RSHUDWLRQ RI WKH FRQWHQW�DZDUH

GLVWULEXWRU �GLVWULEXWRU IRU VKRUW� LV ODUJHO\ EDVHG RQ WKH
IROORZLQJ WKUHH GDWD VWUXFWXUHV WKDW KROG YLWDO

LQIRUPDWLRQ IRU URXWLQJ D UHTXHVW� WKH FOXVWHU WDEOH� WKH

PDSSLQJ WDEOH DQG WKH 85/ WDEOH� (DFK HQWU\ LQ WKH
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FOXVWHU WDEOH UHSUHVHQWV RQH SDUWLFLSDQW VHUYHU LQ WKH

FOXVWHU� 7KH PRVW LPSRUWDQW ILHOGV RI WKH FOXVWHU�WDEOH
HQWU\ LQFOXGH WKH ,3 DGGUHVV DQG 0$& DGGUHVV RI RQH

SDUWLFLSDQW VHUYHU� D WLPHU IRU IDLOXUH GHWHFWLRQ� WKH ORDG

LQGH[ �D PHDVXUH RI FXUUHQW ORDG�� DQG WKH DYDLODEOH
FRQQHFWLRQ OLVW �ZKLFK ZLOO EH GHVFULEHG ODWHU��

7KH GLVWULEXWRU DOVR PDLQWDLQV DQG PDQLSXODWHV WKH

PDSSLQJ WDEOH IRU GLUHFWLQJ D UHTXHVW WR WKH VHOHFWHG

VHUYHU� (DFK HQWU\ LQ WKLV WDEOH LV LQGH[HG E\ WKH VRXUFH
,3 DGGUHVV DQG VRXUFH SRUW RI WKH FOLHQW� DQG DOVR

LQFOXGHV WKH ,3 DGGUHVV DQG SRUW QXPEHU RI VHOHFWHG

VHUYHU� D VWDWH LQGLFDWLRQ� 7&3 VWDWH LQIRUPDWLRQ IRU WKH

FOLHQW DQG WKH VHOHFWHG VHUYHU� DQG D WLPHVWDPS� 7KH
85/ WDEOH KROGV LQIRUPDWLRQ �H�J�� ORFDWLRQ RI WKH

GRFXPHQW� GRFXPHQW VL]HV� W\SH� SULRULW\� HWF�� WKDW

KHOSV WKH GLVSDWFKHU WR PDNH URXWLQJ GHFLVLRQV�

7R H[SODLQ WKH RSHUDWLRQ RI WKH GLVWULEXWRU� ZH ORRN DW

WKH VHTXHQFH RI HYHQWV ZKHQ D FOLHQW UHTXHVWV D

GRFXPHQW IURP D :HE VHUYHU� DQG WKHQ VKRZ KRZ WKH

GLVWULEXWRU RSHUDWLRQV ILW LQWR WKH SDFNHW H[FKDQJH �VHH

)LJXUH ���

)LJXUH �� 2SHUDWLRQ RI &RQWHQW�$ZDUH 'LVWULEXWRU

��� &RQQHFWLRQ 6HWXS

:KHQHYHU D FOLHQW WULHV WR LQLWLDWH DQ +773 UHTXHVW

�SRVLWLRQ � LQ ILJXUH ��� WKH FOLHQW�VLGH EURZVHU ILUVW

RSHQV D 7&3 FRQQHFWLRQ� UHVXOWLQJ LQ DQ H[FKDQJH RI

6<1 SDFNHWV DV SDUW RI 7&3©V WKUHH�ZD\ KDQGVKDNH

SURFHGXUH >��@�

)RU HDFK LQFRPLQJ SDFNHW� WKH SDFNHW DQDO\]HU LQVSHFWV

WKH LQIRUPDWLRQ HPEHGGHG LQ WKH ,3 DQG 7&3 KHDGHU� ,I

WKLV SDFNHW LV QRW GHVWLQHG IRU WKH :HE VHUYLFH� WKH

SDFNHW LV SDVVHG XS WR WKH QRUPDO SURWRFRO VWDFN�

2WKHUZLVH� WKH PDSSLQJ WDEOH LV FRQVXOWHG WR ILQG WKH

FRUUHVSRQGLQJ PDSSLQJ LQIRUPDWLRQ� ,I QR LQIRUPDWLRQ

DERXW WKLV SDFNHW LV IRXQG� WKH SDFNHW DQDO\]HU FKHFNV

WKH 6<1 IODJ LQ WKH 7&3 KHDGHU� ,I WKH 6<1 IODJ LV VHW�

UHSUHVHQWLQJ WKH DUULYDO RI D QHZ 7&3 FRQQHFWLRQ� WKH

KDQGVKDNH�KDQGOHU PRGXOH LV LQYRNHG� 7KH KDQGVKDNH�

KDQGOHU PRGXOH ILUVW FUHDWHV DQ HQWU\ LQ WKH PDSSLQJ

WDEOH IRU WKLV FRQQHFWLRQ DQG VHWV WKH VWDWXV RI WKLV HQWU\

WR 6<1B5&9'� 7KHQ LW KDQGVKDNHV ZLWK WKH FOLHQW WR

FRPSOHWH WKH 7&3 FRQQHFWLRQ VHWXS� :KHQ FRQQHFWLRQ

HVWDEOLVKPHQW LV FRPSOHWHG� WKH VWDWXV LV FKDQJHG WR

(67$%/,6+(' DQG WKH 7&3 VWDWH LQIRUPDWLRQ �H�J��

VHTXHQFH QXPEHU� $&. QXPEHU� HWF� LV UHFRUGHG LQ WKH

PDSSLQJ�WDEOH HQWU\�

��� 7UDQVPLWWLQJ WKH +773 5HTXHVW

$IWHU WKH 7&3 FRQQHFWLRQ VHWXS LV FRPSOHWHG� WKH FOLHQW

VHQGV SDFNHWV FRQYH\LQJ WKH +773 UHTXHVW IRU WKH

VSHFLILF FRQWHQW LW LV ORRNLQJ IRU� 2QFH VXFK D SDFNHW

DUULYHV� LI WKH SDFNHW DQDO\]HU FDQ ILQG D FRUUHVSRQGLQJ

HQWU\ LQ WKH PDSSLQJ WDEOH DQG WKH VWDWXV RI WKLV HQWU\ LV

(67$%/,6+('� WKHQ WKH GLVSDWFKHU PRGXOH LV LQYRNHG�

7KH GLVSDWFKHU SDUVHV WKH 85/ RI WKLV UHTXHVW� DQG WKHQ

ORRNV XS WKH 85/ WDEOH DQG FOXVWHU WDEOH WR VHOHFW WKH

VHUYHU WKDW SRVVHVVHV WKH UHTXHVWHG FRQWHQW DQG LV OHDVW

ORDGHG�

7KH FOXVWHU WDEOH LV PDLQWDLQHG E\ WKH ZRUNORDG

PDQDJHU ZKLFK SHUIRUPV WKH IROORZLQJ WKUHH IXQFWLRQV�

)LUVW� LW HVWLPDWHV WKH FXUUHQW ORDG RQ HDFK VHUYHU QRGH

WR KHOS WKH GLVSDWFKHU PDNH WKH RSWLPDO GHFLVLRQ�

6HFRQG� LW PRQLWRUV WKH KHDOWK RI WKH VHUYHU QRGHV WR

EULQJ WKHP WUDQVSDUHQWO\ LQ DQG RXW RI VHUYLFH� 7KLUG� LW

SUH�IRUNV �L�H� FUHDWHV D VRFNHW DQG HVWDEOLVKHV D 7&3

FRQQHFWLRQ� D QXPEHU RI 7&3 FRQQHFWLRQV WR HDFK

VHUYHU �SRVLWLRQ � LQ ILJXUH ��� 7KHVH SUH�IRUNHG

FRQQHFWLRQV DUH NHSW ORQJ�OLYHG�

2QFH WKH GLVSDWFKHU VHOHFWV D WDUJHW VHUYHU� LW DOVR

FKRRVHV DQ LGOH SUH�IRUNHG FRQQHFWLRQ IURP WKH

DYDLODEOH FRQQHFWLRQ OLVW� 7KHQ WKH GLVSDWFKHU VWRUHV

UHODWHG LQIRUPDWLRQ DERXW WKH VHOHFWHG FRQQHFWLRQ LQ WKH

PDSSLQJ WDEOH DQG FKDQJHV WKH VWDWH WR $&7,9(� ZKLFK

&OLHQW
&RQWHQW�DZDUH
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ZLOO ELQG WKH XVHU FRQQHFWLRQ WR WKH SUH�IRUNHG

FRQQHFWLRQ �SRVLWLRQ � LQ ILJXUH ��� 7KH ILUVW REMHFWLYH

EHKLQG VXFK D GHVLJQ LV WR DYRLG WKH RYHUKHDG RI

LQLWLDWLQJ D QHZ FRQQHFWLRQ WR WKH VHOHFWHG VHUYHU HYHU\

WLPH DQ +773 UHTXHVW LV PDGH� 2WKHUZLVH� LW FDQ

LQFUHDVH XVHU SHUFHLYHG SHUIRUPDQFH E\ DYRLGLQJ

PXOWLSOH VORZ�VWDUWV >��@� EHFDXVH PXOWLSOH VXFFHVVLYH

UHTXHVWV FRQYH\HG E\ GLIIHUHQW XVHU FRQQHFWLRQV ZLOO EH

VHUYHG E\ WKH VDPH ORQJ�OLYHG FRQQHFWLRQ� :H ZLOO

GHPRQVWUDWH WKH DGYDQWDJHV RI WKLV DSSURDFK LQ VHFWLRQ

��

$IWHU WKH FRQQHFWLRQ ELQGLQJ LV GHWHUPLQHG� WKH SDFNHW�

UHZULWHU IXQFWLRQ LV LQYRNHG WR FKDQJH WKH SDFNHW©V ,3

DQG 7&3 KHDGHUV IRU UHOD\LQJ WKH SDFNHW IURP WKH XVHU

FRQQHFWLRQ WR WKH SUH�IRUNHG FRQQHFWLRQ� $IWHU WKH

SDFNHW©V KHDGHU LV PRGLILHG� WKH SDFNHW WUDQVPLWWHU

IXQFWLRQ LV LQYRNHG IRU GLUHFWLQJ WKH SDFNHW WR WKH

VHOHFWHG QRGH� 7KH SDFNHW WUDQVPLWWHU ZLOO ILQG WKH

QHWZRUN LQWHUIDFH RQ ZKLFK WKLV SDFNHW VKRXOG EH

IRUZDUGHG� 7KHQ LW FRQVWUXFWV D QHWZRUN IUDPH IRU

WUDQVPLVVLRQ WR WKH LQGLFDWHG LQWHUIDFH� 7KH IRUZDUGHG

IUDPH KDV WKH 0$& DGGUHVV RI WKH QHWZRUN LQWHUIDFH RI

WKH VHOHFWHG VHUYHU�

��� 6XEVHTXHQW 'DWD

:KHQ WKH GHVLJQDWHG VHUYHU UHFHLYHV WKH UHTXHVW� LW

SDUVHV WKH 85/ WR GHWHUPLQH WKH FRQWHQW UHTXHVWHG� ,W

WKHQ IXOILOOV WKH UHTXHVW DQG WUDQVPLWV WKH UHVSRQVH WR

WKH FOLHQW� 7KH GLVWULEXWRU DOVR LQWHUFHSWV WKHVH UHVSRQVH

SDFNHWV DQG SHUIRUPV WKH UHYHUVH SDFNHW PRGLILFDWLRQ

VR WKDW WKH FOLHQW FDQ WUDQVSDUHQWO\ UHFHLYH DQG

UHFRJQL]H WKHVH SDFNHWV�

7KH GLVWULEXWRU DOVR KDQGOHV WKH SHUVLVWHQW FRQQHFWLRQV

VXJJHVWHG E\ +773 ��� >��@� +773 ���©V SHUVLVWHQW

FRQQHFWLRQV XVH RQH 7&3 FRQQHFWLRQ WR FDUU\ PXOWLSOH

+773 UHTXHVWV� WKHUHE\ UHGXFLQJ VHUYHU ORDG DQG FOLHQW

SHUFHLYHG ODWHQF\ >��@� 2XU PHFKDQLVP LQKHUHQWO\

VXSSRUWV SHUVLVWHQW FRQQHFWLRQV� )RU +773 ��� UHTXHVWV

�QRQ�SHUVLVWHQW FRQQHFWLRQV�� WKH GLVWULEXWRU FDQ UHXVH

WKH SUH�IRUNHG FRQQHFWLRQ WR FDUU\ WKHVH UHTXHVWV� ZKLFK

ZLOO DYRLG H[WUD 7&3 ��ZD\ KDQGVKDNHV DQG PXOWLSOH

VORZ�VWDUWV� 2WKHUZLVH� WKH GLVWULEXWRU VSOLWV PXOWLSOH

+773 ��� UHTXHVWV ZLWKLQ D SHUVLVWHQW FRQQHFWLRQ LQWR

VLQJOH UHTXHVWV� ,I WKHVH UHTXHVWV EHORQJ WR WKH VDPH

VHVVLRQ� WKH GLVSDWFKHU URXWHV WKHP WR WKH VHUYHU

DVVLJQHG WR WKH VDPH VHVVLRQ� (OVH� LW VFKHGXOHV WKH

LQGLYLGXDO +773 ��� UHTXHVWV WR GLIIHUHQW VHUYHUV EDVHG

RQ FRQWHQW RI WKHVH UHTXHVWV�

��� &RQQHFWLRQ 7HUPLQDWLRQ

,I WKH SDFNHW DQDO\]HU UHFHLYHV D ),1 SDFNHW� ZKLFK

LQGLFDWHV WKDW RQH KRVW SDUWLFLSDWLQJ LQ WKLV 7&3

FRQQHFWLRQ LQWHQGV WR FORVH WKLV VHVVLRQ� WKH VWDWH RI

FRUUHVSRQGLQJ HQWU\ LQ WKH PDSSLQJ WDEOH ZLOO EH

FKDQJHG WR ),1B5(&(,9('� /DWHU� ZKHQ WKH SHHU

UHVSRQGV ZLWK DQ $&. SDFNHW WR WKH ),1 SDFNHW

�SRVLWLRQ � LQ ILJXUH ��� WKH VWDWH LV FKDQJHG WR

+$/)B&/26('� :KHQ ERWK ),1 DQG $&. IURP WZR

SDUWLFLSDWLQJ KRVWV LQ WKLV 7&3 VHVVLRQ DUULYH �SRVLWLRQ �

LQ ILJXUH ��� WKH VWDWH LV FKDQJHG WR &/26('� DQG WKHQ

WKH HQWU\ DVVRFLDWHG ZLWK WKLV FRQQHFWLRQ ZLOO EH GHOHWHG

DIWHU �06/ �0D[LPXP 6HJPHQW OLIHWLPH� ZKLFK LV XVHG

WR KDQGOH ZDQGHULQJ SDFNHWV LQ WKH ,QWHUQHW >��@��

,I WKH FOLHQW IDLOV RU ORVHV FRQQHFWLYLW\ ZLWK LWV VHUYHU�

WKHUH PD\ EH QR ),1 RU $&. WR DUULYH DV DQWLFLSDWHG

DERYH� 7KLV ZLOO UHVXOW LQ DFFXPXODWLRQ RI VWDOH HQWULHV

LQ WKH PDSSLQJ WDEOH� 7R VROYH WKLV SUREOHP� ZH

PDLQWDLQ D WLPHVWDPS IRU HDFK 7&3 FRQQHFWLRQ LQ WKH

PDSSLQJ WDEOH� ZKLFK ZLOO WLPHVWDPS WKH FRQQHFWLRQ

UHFRUGV HDFK WLPH D SDFNHW IORZV WKURXJK WKHP� 7KH

WLPHU IXQFWLRQ SHULRGLFDOO\ FKHFNV DQG GHOHWHV H[SLUHG

HQWULHV� GHILQHG DV WKRVH WKDW KDYH EHHQ LGOH IRU D

FRQILJXUDEOH DPRXQW RI WLPH� :KHQ RQH HQWU\ LV GHOHWHG�

WKH ERXQG SUH�IRUNHG FRQQHFWLRQ LV UHOHDVHG WR WKH

DYDLODEOH FRQQHFWLRQ OLVW� DQG LW UHPDLQV RSHQ IRU QH[W

FOLHQW�

�� ,PSOHPHQWDWLRQ

)RU ERWK HIILFLHQF\ DQG HOHJDQFH� ZH LPSOHPHQWHG WKH

SURSRVHG PHFKDQLVP DV D ORDGDEOH PRGXOH IRU /LQX[

NHUQHO� 7KH NHUQHO ORDGDEOH PRGXOH LV D VRIWZDUH

FRPSRQHQW WKDW FDQ EH G\QDPLFDOO\ ORDGHG LQWR NHUQHO

IRU WKH SXUSRVH RI NHUQHO H[WHQVLRQ� 7KH GLVWULEXWRU

PRGXOH LQVHUWV LWVHOI EHWZHHQ WKH QHWZRUN LQWHUIDFH

�1,&� GULYHU DQG WKH 7&3�,3 VWDFN� %\ SURFHVVLQJ

SDFNHWV DW WKLV OHYHO� SUHYHQWLQJ WKHP IURP WUDYHUVLQJ

WKH SURWRFRO VWDFNV� WKH GLVWULEXWRU FDQ DQDO\]H DQG

URXWH SDFNHWV TXLFNO\� 7KLV HIIHFWLYHO\ UHGXFHV WKH

RYHUKHDG RI WKH GLVWULEXWRU� 7R URXWH LQFRPLQJ :HE

UHTXHVWV� DOO SDFNHWV UHODWLQJ WR :HE VHUYLFH VKRXOG JR

WKURXJK WKH FRQWHQW�DZDUH GLVWULEXWRU� 7R DFKLHYH WKLV�

ZH FDQ ORDG WKH FRQWHQW�DZDUH GLVWULEXWRU PRGXOH LQWR

WKH GHIDXOW URXWHU RI WKH FOXVWHUHG :HE VHUYHUV�

'XH WR VSDFH OLPLWDWLRQV� ZH RQO\ SUHVHQW WKH NH\

SRUWLRQV RI WKH LPSOHPHQWDWLRQ� ,Q SDUWLFXODU� ZH IRFXV

RQ GHVFULELQJ KRZ WKH SURSRVHG PHFKDQLVP FDQ EH

LPSOHPHQWHG HIILFLHQWO\ ZLWKRXW LPSRVLQJ D VLJQLILFDQW

DPRXQW RI RYHUKHDG� %HFDXVH WKH LGHDV DQG PHFKDQLVPV

DGRSWHG LQ WKH FRQWHQW�DZDUH GLVWULEXWRU DUH JHQHULF�

WKH\ VKRXOG EH DSSOLFDEOH WR RWKHU V\VWHPV �H�J�� %6' RU

:LQGRZV 17� DV ZHOO� 6RPH IXQFWLRQV RI WKH FRQWHQW�



DZDUH GLVWULEXWRU DUH GHULYHG IURP RXU SUHYLRXV ZRUN

>����@� ([DPSOHV LQFOXGH IDLOXUH GHWHFWLRQ DQG KDQGOLQJ�

ZRUNORDG HYDOXDWLRQ DQG EDODQFLQJ� DQG D SULPDU\�

EDFNXS PHFKDQLVP IRU FLUFXPYHQWLQJ WKH VLQJOH�SRLQW�

RI�IDLOXUH SUREOHP� :H GR QRW GHVFULEH WKHVH IXQFWLRQV

LQ WKLV SDSHU� )RU D GHWDLOHG GHVFULSWLRQ� VHH >�� ��@�

��� +DVK 6HDUFK

)RU DOO LQFRPLQJ SDFNHWV� WKH PDSSLQJ WDEOH PXVW EH

FRQVXOWHG WR ILQG WKH FRUUHVSRQGLQJ PDSSLQJ

LQIRUPDWLRQ� $V D UHVXOW� WKH SURFHVV RI ORFDWLQJ WKH

HQWU\ �ELQGLQJ LQIRUPDWLRQ� UHOHYDQW WR HDFK LQFRPLQJ

SDFNHW FDQ EHFRPH D VLJQLILFDQW SHUIRUPDQFH IDFWRU� 7R

IDFLOLWDWH HIILFLHQW DFFHVV� LQVHUWLRQV� DQG GHOHWLRQV WR

FRUUHVSRQGLQJ HQWU\� ZH LPSOHPHQWHG WKH WDEOH DV KDVK

WDEOHV >��� ��@ ZLWK GRXEO\ OLQNHG OLVWV DV FROOLVLRQ

UHVROXWLRQ FKDLQV� 2WKHUZLVH� ZH DOVR LPSOHPHQWHG D

PHFKDQLVP WR FDFKH UHFHQWO\ DFFHVVHG HQWULHV� ZKLFK LV

D SURYHQ >��� ��@ WHFKQLTXH IRU GHPXOWLSOH[LQJ

VSHHGXS�

7KH GLVSDWFKHU DOVR UHOLHV RQ LQIRUPDWLRQ SURYLGHG E\

85/ WDEOH WR PDNH WKH URXWLQJ GHFLVLRQ� 7KH 85/ WDEOH

LV LPSOHPHQWHG DV D PXOWL�OHYHO KDVK WDEOH� LQ ZKLFK

HDFK OHYHO FRUUHVSRQGV WR D OHYHO LQ WKH FRQWHQW WUHH�

(DFK LWHP RI FRQWHQW LQ WKH :HE VLWH KDV D UHFRUG

FRUUHVSRQGLQJ WR LW LQ WKH 85/ WDEOH� (DFK HQWU\

LQFOXGHV LQIRUPDWLRQ IRU PDNLQJ DQ LQWHOOLJHQW GHFLVLRQ�

([DPSOHV LQFOXGH ORFDWLRQV RI WKH FRQWHQW� GRFXPHQW

VL]HV� W\SH� SULRULW\� HWF� 7KH 85/ WDEOH LV LQLWLDOL]HG

DQG FRPSXWHG XSRQ LQLWLDOL]DWLRQ RI WKH GLVWULEXWRU E\

VFDQQLQJ DQG SDUVLQJ WKH FRQWHQW WUHH�

��� 3DFNHW 5HZULWLQJ

7R UHOD\ D SDFNHW IURP WKH XVHU FRQQHFWLRQ WR WKH SUH�

IRUNHG FRQQHFWLRQ FRUUHFWO\ �YLFH YHUVD�� WKH SDFNHW

UHZULWHU PXVW PRGLI\ WKH SDFNHW©V ,3 DQG 7&3 KHDGHU

EHIRUH IRUZDUGLQJ�

z &KDQJH VRXUFH DQG GHVWLQDWLRQ ,3 DGGUHVV WR WKDW RI

WKH SUH�IRUNHG FRQQHFWLRQ�

z 8SGDWH FKHFNVXP LQ WKH ,3 KHDGHU�

z &KDQJH VRXUFH DQG GHVWLQDWLRQ SRUW QXPEHU �LI

QHFHVVDU\� WR WKDW RI WKH SUH�IRUNHG FRQQHFWLRQ�

z 0DS WKH SDFNHW VHTXHQFH QXPEHU IURP WKH XVHU

FRQQHFWLRQ WR WKH SUH�IRUNHG FRQQHFWLRQ�

z 0DS WKH SDFNHW $&. QXPEHU IURP WKH XVHU

FRQQHFWLRQ WR WKH SUH�IRUNHG FRQQHFWLRQ�

z 0DS 7&3 RSWLRQV �H�J�� WLPHVWDPS� ZLQGRZ VFDOH�

DQG PD[LPXP VHTXHQFH VL]H� DV QHHGHG�

z 8SGDWH WKH 7&3 KHDGHU FKHFNVXP�

:H KDYH GHVLJQHG DQG LPSOHPHQWHG DQ DOJRULWKP WR

PDS WKH VHTXHQFH QXPEHU� $&. QXPEHU� DQG 7&3

RSWLRQV IURP WKH XVHU FRQQHFWLRQ WR WKH SUH�IRUNHG

FRQQHFWLRQ� :H ILQG WKH LGHD EHKLQG WKH DOJRULWKP LV

VLPLODU WR WKH 7&3�VSOLFLQJ WHFKQLTXH SURSRVHG E\ >��@�

)RU WKH VDNH RI EUHYLW\ DQG VSDFH OLPLWDWLRQV� ZH

RPLWWHG WKH GHVFULSWLRQ RI WKLV DOJRULWKP� 7KH UHDGHU

FDQ VHH >��@ IRU IXUWKHU LQIRUPDWLRQ� ,Q DGGLWLRQ�

FKDQJLQJ WKHVH KHDGHUV UHTXLUHV WKDW WKH ,3 FKHFNVXP

DQG WKH 7&3 FKHFNVXPV EH XSGDWHG� 5H�FRPSXWLQJ WKH

HQWLUH FKHFNVXP LV H[SHQVLYH >��@� :H LPSOHPHQWHG D

PHWKRG �GHVFULEHG LQ >��@� WR LQFUHPHQWDOO\ XSGDWH WKH

FKHFNVXP�

��� &RQQHFWLRQ 0DQDJHPHQW

7KH UDWLRQDOH RI SUH�IRUNLQJ ORQJ�OLYHG FRQQHFWLRQV

�GHVFULEHG LQ VHFWLRQ ���� LV WR UHGXFH RYHUKHDG DQG

ODWHQF\ RI HVWDEOLVKLQJ D VHFRQG FRQQHFWLRQ� +RZHYHU�

DQ LGOH RSHQ 7&3 FRQQHFWLRQ LQFXUV D V\VWHP�UHVRXUFH

FRVW �H�J�� VRFNHW� EXIIHU VSDFH� DQG 3&% HQWU\ >��@��

7KXV� ZH GHVLJQHG DQG LPSOHPHQWHG D FRQQHFWLRQ�

PDQDJHPHQW PHFKDQLVP LQ WKH ZRUNORDG PDQDJHU WR

VWULNH D JRRG EDODQFH EHWZHHQ WKH EHQHILWV DQG FRVWV RI

PDLQWDLQLQJ RSHQ FRQQHFWLRQV� 7KH FRQQHFWLRQ�

PDQDJHPHQW PRGXOH XVHV WZR SDUDPHWHUV WR FRQWURO WKH

QXPEHU RI SUH�IRUNHG SHUVLVWHQW FRQQHFWLRQV� PD[LPXP

QXPEHU RI FRQQHFWLRQV �0$; IRU VKRUW� DQG PLQLPXP

QXPEHU RI FRQQHFWLRQV �0,1 IRU VKRUW��

0$; GHILQHV WKH WKUHVKROG EHWZHHQ V\VWHP WUDVKLQJ

DQG PD[LPXP RSWLPL]DWLRQ RI V\VWHP UHVRXUFHV� 7KH

ZRUNORDG PDQDJHU SHULRGLFDOO\ TXHULHV HDFK VHUYHU

QRGH IRU LWV FXUUHQW ORDG WR GHWHUPLQH WKH YDOXH RI 0$;�

7KH FRQQHFWLRQ PDQDJHPHQW PHFKDQLVP NHHSV D IL[HG

OLPLW �0,1� RQ WKH QXPEHU RI DYDLODEOH SHUVLVWHQW

FRQQHFWLRQV� :KHQ WKH WRWDO FRQQHFWLRQV �XVHG DQG

XQXVHG� UHDFK 0$;� LW VWRSV SUH�IRUNLQJ FRQQHFWLRQV�

7R GDWH ZH XVH D WULYLDO IL[HG OHQJWK WLPHRXW SROLF\ IRU

FORVLQJ LGOH FRQQHFWLRQV� $Q DGDSWLYH WLPHRXW

PHFKDQLVP PD\ EH PRUH DSSURSULDWH LQ VRPH FDVHV�

7KLV LV DQ DUHD RI IXUWKHU UHVHDUFK DQG EH\RQG WKH VFRSH

RI WKLV SDSHU�

��� 'LVSDWFKHU

7KH GLVSDWFKHU LV UHVSRQVLEOH IRU PDNLQJ URXWLQJ

GHFLVLRQV EDVHG RQ FRQWHQW�DZDUH LQWHOOLJHQFH� 8S WR

QRZ� ZH KDYH LPSOHPHQWHG WKH IROORZLQJ FRQWHQW�

DZDUH LQWHOOLJHQFH�

z $IILQLW\�%DVHG 5RXWLQJ

$ UHTXHVW URXWLQJ IXQFWLRQ FDQ UHGXFH UHWULHYDO
ODWHQF\ QRW MXVW E\ EDODQFLQJ ORDGV DQG PDLQWDLQLQJ



ORZ RYHUKHDG EXW DOVR WKURXJK D WKLUG PHFKDQLVP�

DIILQLW\�EDVHG URXWLQJ� $Q LPSRUWDQW IDFWRU WR FRQVLGHU
LV WKDW WKH ODWHQF\ IRU WKH VHUYHU WR VHUYH D UHTXHVW

IURP WKH GLVN LV IDU ORQJHU WKDQ WKH ODWHQF\ WR VHUYH WKH

UHTXHVW IURP WKH PHPRU\ FDFKH� :LWK WKH FRQWHQW�
DZDUH PHFKDQLVP� LW LV SRVVLEOH WR GLUHFW UHTXHVWV IRU D

JLYHQ LWHP RI FRQWHQW WR WKH VDPH VHUYHU VR WKDW WKH

VHUYHU FDQ UHVSRQG PRUH TXLFNO\� GXH WR DQ LPSURYHG

KLW UDWH LQ WKH PHPRU\ FDFKH� ,Q RWKHU ZRUGV� UHTXHVWV
DUH DOZD\V GLVSDWFKHG WR VHUYHUV WKDW DOUHDG\ KDYH GDWD

FDFKHG LQ PDLQ PHPRU\� 'XH WR VLJQLILFDQW ORFDOLW\

SUHVHQWHG LQ XVHU
V UHIHUHQFHV >��@� WKH RYHUDOO

SHUIRUPDQFH FDQ EHQHILW TXLWH VWURQJO\ IURP VXFK D
GHVLJQ� +RZHYHU� QDLYHO\ DIILQLW\�EDVHG URXWLQJ

DFKLHYHV KLJKHU FDFKH KLW UDWHV DW WKH SRVVLEOH H[SHQVH

RI ORDG EDODQFLQJ� $ QXPEHU RI DOJRULWKPV KDYH EHHQ

SURSRVHG WR RYHUFRPH WKLV SUREOHP� ([DPSOHV LQFOXGH
>��� ��@� RXU LPSOHPHQWDWLRQ LV EDVHG RQ >��@�

z 'LVSHUVLQJ &RQWHQW 3ODFHPHQW

7KH FRQWHQW�DZDUH PHFKDQLVP HQDEOHV D QHZ

FRQWHQW SODFHPHQW VFKHPH� ZKLFK DOORZV WKH

DGPLQLVWUDWRU WR SDUWLWLRQ WKH FRQWHQW E\ KRVWLQJ

SRUWLRQV RQ GLIIHUHQW VHUYHUV� 7KH FRQWHQW SDUWLWLRQ

PD\ EH JRYHUQHG E\ W\SH �H�J�� VWDWLF +70/ SDJHV�

&*, VFULSWV� PXOWLPHGLD ILOHV� HWF�� RU E\ VRPH RWKHU

SROLF\ �H�J�� SULRULW\�� :H LPSOHPHQW VRPH

DGPLQLVWUDWLRQ IXQFWLRQV IRU DGPLQLVWUDWRU WR FRQILJXUH

WKH 85/ WDEOH WR GHSOR\ WKH FRQWHQW WUHH� 7KH QHZ

FRQWHQW�SODFHPHQW VFKHPH RIIHUV VHYHUDO DGYDQWDJHV

RYHU WKH WUDGLWLRQDO VFKHPHV� )LUVW� FRPSDUHG WR IXOO

UHSOLFDWLRQ� WKLV VFKHPH \LHOGV EHWWHU UHVRXUFH

XWLOL]DWLRQ DQG VFDODELOLW\ ZKLOH DOVR DYRLGLQJ WKH

RYHUKHDGV DVVRFLDWHG ZLWK 1)6 DSSURDFK� $FFRUGLQJ

WR WKH WUDIILF FKDUDFWHUL]DWLRQ RI D PRGHUQ :HE VLWH

>��@� ODUJH ILOHV �XS WR �� .%� PDNH XS RQO\ ���� RI

WKH FRQWHQW EXW FRQVXPH ����� RI WKH UHTXLUHG VWRUDJH

VSDFH� ,Q DGGLWLRQ� WKHVH ODUJH ILOHV UHFHLYH RQO\ ����

RI DOO FOLHQW UHTXHVWV� 7KXV� IXOO UHSOLFDWLRQ RI WKHVH

ILOHV LV QRW FRVW�HIIHFWLYH� :H FDQ MXVW SODFH WKHVH ILOHV

RQ VRPH QRGHV LQ WKH FOXVWHU� 6HFRQG� ZH FDQ SODFH

GLIIHUHQW FRQWHQW RQ GLIIHUHQW VHUYHU RSWLPL]HG WR

DGGUHVV WKH UHTXLUHPHQWV LPSRVHG E\ YDULRXV GDWD

W\SHV� )RU H[DPSOH� ZH FDQ SODFH PXOWLPHGLD FRQWHQW

RQ D VHUYHU RSWLPL]HG IRU VWULQJHQW UHDO�WLPH

UHTXLUHPHQWV� )LQDOO\� LW SURYLGHV WKH :HE VLWH

PDQDJHU ZLWK JUHDWHU IOH[LELOLW\ LQ VHOHFWLQJ WKH

RSWLPXP FRVW�SHUIRUPDQFH FRQILJXUDWLRQ IRU WKHLU

:HE VHUYHU� 7KLV LV DQ LPSRUWDQW IHDWXUH IRU FOXVWHU�

EDVHG VHUYHUV� &OXVWHU�EDVHG VHUYHUV WHQG WR EH

KHWHURJHQHRXV EHFDXVH WKH\ JHQHUDOO\ JURZ

LQFUHPHQWDOO\ DV QHHGHG� ,Q VXFK D KHWHURJHQHRXV

HQYLURQPHQW� VRPH QRGHV PD\ QRW EH SRZHUIXO

HQRXJK WR VXSSRUW DQ HQWLUH VHUYLFH� EXW FDQ SUREDEO\

VXSSRUW VRPH FRPSRQHQWV RI WKH VHUYLFH� 7KH FRQWHQW�

DZDUH PHFKDQLVP HQDEOHV WKH DGPLQLVWUDWRU WR SODFH

GLIIHUHQW FRQWHQW RQ GLIIHUHQW QRGHV DFFRUGLQJ WR WKHLU

FDSDELOLW\� ZKLFK FDQ PD[LPL]H VHUYHU LQYHVWPHQW

UHWXUQV�

z &RQWHQW 6HJUHJDWLRQ

)URP RXU SUHYLRXV H[SHULHQFHV� ZH QRWLFHG WKDW

resource-LQWHQVLYH G\QDPLF FRQWHQW SURFHVVLQJ �H�J� D

FRPSOH[ GDWDEDVH TXHU\� has the tendency toVORZ
GRZQ WKH UHTXHVWV IRU VWDWLF FRQWHQW� UHVXOWLQJ LQ

ORQJHU UHVSRQVH WLPHV IRU WKHVH VKRUW UHTXHVWV� $V D

UHVXOW� ZH VXJJHVW WKDW WKH G\QDPLF FRQWHQW VKRXOG EH

VHJUHJDWHG IURP WKH VWDWLF FRQWHQW RQ GLIIHUHQW QRGHV�

$QRWKHU UHDVRQ VXSSRUWLQJ WKH LGHD RI FRQWHQW

VHJUHJDWLRQ LV WKDW WKH G\QDPLF FRQWHQW LV JHQHUDOO\

QRQ�FDFKHDEOH� VR WKH DIILQLW\�EDVHG URXWLQJ VWUDWHJ\

LV QRW GLUHFWO\ DSSOLFDEOH WR LW� :H LPSOHPHQWHG D

:HLJKWHG /HDVW &RQQHFWLRQV DOJRULWKP WR GLVSDWFK WKH

UHTXHVWV IRU G\QDPLF FRQWHQW� )RU UHTXHVWV WR VWDWLF

FRQWHQW� WKH GLVSDWFKHU SHUIRUPV URXWLQJ GHFLVLRQ ZLWK

WKH DIILQLW\�EDVHG URXWLQJ PHFKDQLVP�

��� )XWXUH 'LUHFWLRQV

%HFDXVH WKH IXQFWLRQ RI WKH GLVWULEXWRU LV ZHOO GHILQHG

DQG PRGXODUL]HG� LW FRXOG EH HDVLO\ H[WHQGHG RU

FXVWRPL]HG WR PHHW XQLTXH V\VWHP UHTXLUHPHQWV� ,Q WKH

IXWXUH� ZH ZLOO HQKDQFH WKH FDSDELOLW\ RI WKH FRQWHQW¤

DZDUH GLVWULEXWRU E\ DGGLQJ PRUH FRQWHQW�DZDUH

LQWHOOLJHQFH� :H ZLOO IXUWKHU H[SORUH PRUH VRSKLVWLFDWHG

ORDG�EDODQFLQJ WHFKQLTXHV EDVHG RQ WKH GHVLUHG FRQWHQW

RI HDFK UHTXHVW� )XUWKHU� ZH ZLOO GHVLJQ DQG

LPSOHPHQW PHFKDQLVPV IRU VXSSRUWLQJ VHVVLRQ LQWHJULW\

VR WKDW WKH VWDWH VKDUHG E\ PXOWLSOH UHTXHVWV LQ D VHVVLRQ

QRW EH GLVUXSWHG RU GHOLYHUHG WR ZURQJ QRGH� )LQDOO\� ZH

DOVR SODQ WR GHVLJQ DQG LPSOHPHQW VRPH PHFKDQLVPV WR

HQDEOH GLIIHUHQWLDWHG VHUYLFH LQ D FOXVWHUHG VHUYHU� )RU

H[DPSOH� LW LV LQFUHDVLQJO\ FRPPRQ IRU D ZHE VLWH

RIIHULQJ VHUYLFH ERWK WR SD\LQJ VXEVFULEHUV DQG WKH

SXEOLF� 5HTXHVWV E\ SD\LQJ FXVWRPHUV VKRXOG EH JLYHQ

SUHIHUHQWLDO WUHDWPHQW RYHU WKRVH RI QRQSD\LQJ RQHV�

7KH FRQWHQW�DZDUH PHFKDQLVP FDQ LQFOXGH DGPLVVLRQ�

FRQWURO IXQFWLRQV WR UHMHFW VRPH ORZ�SULRULW\ UHTXHVWV LQ

KLJKO\ RYHUORDGHG FLUFXPVWDQFHV� SUHYHQWLQJ WKH VHUYHU

IURP WKUDVKLQJ DQG JXDUDQWHHLQJ WKH UHVSRQVLYHQHVV RI

KLJK�SULRULW\ UHTXHVWV �H�J�� UHTXHVWV E\ SD\LQJ XVHUV�

UHTXHVWV WR FULWLFDO SDJHV VXFK DV KRPH SDJH RU RUGHU

IRUP��

�� 3HUIRUPDQFH (YDOXDWLRQ

,Q WKLV VHFWLRQ� ZH SUHVHQW RXU SHUIRUPDQFH HYDOXDWLRQ

RI WKH SURSRVHG PHFKDQLVP� :H XVHG :HE%HQFK ���

>��@ DV WKH EHQFKPDUN WR HYDOXDWH WKH SHUIRUPDQFH� 7KH



VHUYHU FOXVWHU FRQVLVWV RI WKH IROORZLQJ PDFKLQHV

FRQQHFWLQJ WKURXJK ���0ESV )DVW (WKHUQHW� RQH

3HQWLXP ���0+= PDFKLQH �ZLWK ���0 5$0� UXQQLQJ

WKH /LQX[ RSHUDWLQJ V\VWHP �ZLWK D PRGLILHG NHUQHO�

VHUYHV DV WKH GLVWULEXWRU� DQG VL[ 3HQWLXP ���0+=

PDFKLQHV �ZLWK ��0 5$0� VHUYH DV EDFN�HQG VHUYHUV�

6RPH RI WKH EDFN�HQG VHUYHUV UXQ :LQGRZV 17 ZLWK

,,6� DQG WKH RWKHUV UXQ /LQX[ ZLWK $SDFKH� 7KH UHDVRQ

IRU VXFK D FRQILJXUDWLRQ LV WKDW ZH ZDQW WR VKRZ WKDW WKH

VHUYHUV FOXVWHUHG E\ RXU PHFKDQLVP FDQ EH

KHWHURJHQHRXV� :H XVHG �� 3HQWLXP ���0+=

PDFKLQHV �ZLWK ��0 5$0�� ZKLFK VHUYH DV :HE%HQFK

FOLHQWV�

��� 2YHUKHDG RI &RQWHQW�$ZDUH 5RXWLQJ

7R TXDQWLI\ WKH RYHUKHDG RI WKH FRQWHQW�DZDUH

GLVWULEXWRU� ZH PHDVXUH DQG FRPSDUH WKH UHVSRQVH WLPH

RI D :HE UHTXHVW �IRU VWDWLF FRQWHQW� WUDYHOLQJ HLWKHU

DFURVV RU QRW DFURVV D GLVWULEXWRU IRU D YDULHW\ RI VL]HV�

7KH RYHUKHDG LV GHILQHG WR EH WKH GLIIHUHQFH LQ UHVSRQVH

WLPH EHWZHHQ WKH WZR VLWXDWLRQV� :H XWLOL]H :HE%HQFK

WR ORDG WKH WZR FRQILJXUDWLRQV ZLWK PDQ\ FRQFXUUHQW

UHTXHVWV IRU WKH VDPH ILOH DQG WKHQ PHDVXUH WKH

UHVSRQVH WLPH� 7KH UHVXOWV DUH JLYHQ LQ 7DEOH �� 7KH

YDOXHV LQ WKH ¦EDVHOLQH§ DUH WKH UHVSRQVH WLPH IRU

VHQGLQJ WKH UHTXHVW GLUHFWO\ WR WKH :HE VHUYHU� 7KH

DGGLWLRQDO RYHUKHDG LQWURGXFHG E\ WKH FRQWHQW�DZDUH

GLVWULEXWRU LV DFFHSWDEOH� 7KH ODWHQF\ YLD RXU FRQWHQW�

DZDUH GLVWULEXWRU LV DERXW ����� VORZHU WKDQ GLUHFW

DFFHVV� 1RWLFH WKDW WKLV H[SHULPHQW LV SHUIRUPHG RYHU D

ORFDO DUHD QHWZRUN� ZKHUH KLJK�VSHHG FRQQHFWLRQV DUH

WKH QRUP� 7KH RYHUKHDG ZRXOG EH LQVLJQLILFDQW ZKHQ

FRPSDUHG ZLWK WKH ODWHQF\ RYHU ZLGH�DUHD QHWZRUNV

ZLWK ORZHU EDQGZLGWK� >��@�

)LOH VL]H �.E� �. �. ��.

2YHUKHDG �PV� ����� ����� �����

/DWHQF\�EDVHOLQH� ����� PV ����� PV ���� PV

3HUFHQWDJH ���� ���� ����

)LOH VL]H �.E� ��. ���. ����.

2YHUKHDG �PV� ����� ����� �����

/DWHQF\�EDVHOLQH� ������ PV ������ PV ������ PV

3HUFHQWDJH ���� ���� �����

7DEOH � 2YHUKHDG RI &RQWHQW�$ZDUH 5RXWLQJ

:H FRQGXFW DQRWKHU H[SHULPHQW WR FRQILUP WKDW RXU

GHVLJQ FDQ HIIHFWLYHO\ UHGXFH WKH RYHUKHDG� :H ILUVW

GLVDEOH WKH SUH�IRUNLQJ PHFKDQLVP� 7KDW LV� RQFH WKH

URXWLQJ GHFLVLRQ KDV EHHQ PDGH� WKHQ WKH GLVWULEXWRU

FUHDWHV D VHFRQG 7&3 FRQQHFWLRQ WR WKH VHOHFWHG VHUYHU�

:KHQ WKH VHFRQG FRQQHFWLRQ KDV EHHQ VHWXS� WKH

GLVWULEXWRU WKHQ VWDUWV WR UHOD\ SDFNHWV WR WKH VHOHFWHG

QRGH� 8QGHU VXFK D VLWXDWLRQ� WKH RYHUKHDG LQFUHDVHG E\

�� µVHFV� 0RUH LPSRUWDQWO\� VXFK D FKDQJH REOLJHV WKH

GLVWULEXWRU WR DOORFDWH PHPRU\ EXIIHU WR TXHXH WKH

SHQGLQJ SDFNHWV� LQFUHDVLQJ WKH EXUGHQ RI WKH

GLVWULEXWRU�

��� %HQHILWV RI WKH 3URSRVHG 6\VWHP

7R GHPRQVWUDWH WKH EHQHILWV RI WKH DIILQLW\�EDVHG
URXWLQJ PHFKDQLVP� ZH ILUVW FRQGXFWHG H[SHULPHQWV LQ

WKH IROORZLQJ HQYLURQPHQWV� ��� � VHUYHU QRGHV

FOXVWHUHG E\ WKH FRQWHQW�DZDUH GLVWULEXWRU� ��� � VHUYHU

QRGHV FOXVWHUHG E\ WKH 1$7 �1HWZRUN $GGUHVV
7UDQVODWRU >�����@� URXWHU� 7KH 1$7 URXWHU LV WKH

LPSOHPHQWDWLRQ LQ RXU SUHYLRXV ZRUN >�@� ,Q WKH 1$7

URXWHU� ZH LPSOHPHQWHG D ¦:HLJKWHG 5RXQG�5RELQ§

PHFKDQLVP IRU ORDG GLVWULEXWLRQ� ZKLFK LV FRQWHQW�EOLQG�

:H XVHG WKH :HE%HQFK EHQFKPDUN ZLWK LWV VWDQGDUG

VWDWLF WHVW VXLWHV WR JHQHUDWH WKH FOLHQW ZRUNORDG LQ WKHVH

H[SHULPHQWV� 7KLV VWDQGDUG VWDWLF WHVW VXLWHV GHILQH WKH

ZRUNORDG :HE%HQFK XVHV WR VLPXODWH WUDIILF DW DFWXDO

:HE VLWHV� 7KH ZRUNORDG LV UHSUHVHQWDWLYH EHFDXVH LW

ZDV FUHDWHG E\ H[DPLQLQJ ORJ ILOHV VXSSOLHG E\ PDQ\

UHDO :HE VLWHV� VXFK DV ='1HW� WKH ,QWHUQHW 0RYLH

'DWDEDVH� 0LFURVRIW� DQG 86$ 7RGD\ >��@� )LJXUH �

VKRZV WKH UHVXOWV LQ WHUPV RI WKURXJKSXW� ,W FOHDUO\

VKRZV WKDW WKH VHUYHU FOXVWHU ZLWK WKH FRQWHQW�DZDUH

GLVWULEXWRU FRQVLVWHQWO\ DFKLHYHG D JUHDWHU WKURXJKSXW

WKDQ WKH 1$7 FOXVWHU� 7KH UHVXOW DOVR LQGLFDWHV WKDW WKH

DGGLWLRQDO RYHUKHDG LQWURGXFHG E\ FRQWHQW�DZDUH

GLVWULEXWRU FDQ EH FRPSHQVDWHG E\ VRSKLVWLFDWHG FRQWHQW

LQWHOOLJHQFH�

)LJXUH �� %HQHILW RI 3URSRVHG 6\VWHP �7KURXJKSXW�

:H FRQGXFWHG DQRWKHU H[SHULPHQW WR TXDQWLI\ WKH

SHUIRUPDQFH EHQHILWV RI FRQWHQW�DZDUH URXWLQJ
LQFRUSRUDWHG ZLWK FRQWHQW VHJUHJDWLRQ� :H XVHG

:HE%HQFK ZLWK D G\QDPLF WHVW VXLWH �D PL[ RI ��

SHUFHQW &*, UHTXHVWV DQG �� SHUFHQW VWDWLF UHTXHVWV� IRU
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WKLV HYDOXDWLRQ� :H PHDVXUHG WKH SHUIRUPDQFH XQGHU

WKH VDPH WZR HQYLURQPHQWV GHVFULEHG DERYH� ,Q WKH
1$7 FOXVWHU� WKH FRQWHQW VHWV DUH DOVR UHSOLFDWHG LQ HDFK

SDUWLFLSDWLQJ QRGH� )RU WKH FRQWHQW�DZDUH FOXVWHU� ZH

VHSDUDWHG G\QDPLF FRQWHQW DQG VWDWLF FRQWHQW RQ
GLIIHUHQW VHUYHUV�

)LJXUH � VKRZV WKH UHVXOWV� 7KH UHVXOWV VKRZ WKDW WKH

WKURXJKSXW DFKLHYHG ZLWK FRQWHQW�DZDUH URXWLQJ

RXWSHUIRUPV WKDW RI :HLJKWHG 5RXQG�5RELQ� ,Q WKH
FRQWHQW�DZDUH URXWHU ZLWK FRQWHQW VHJUHJDWLRQ� WKH

DYHUDJH &*, UHTXHVW DQG DYHUDJH VWDWLF UHTXHVW

LQFUHDVHG E\ �� SHUFHQW DQG �� SHUFHQW UHVSHFWLYHO\�

7KH UHDVRQ IRU WKLV KLJKHU SHUIRUPDQFH LV EHFDXVH WKH
FRQWHQW VHJUHJDWLRQ SUHYHQWV VKRUW :HE UHTXHVWV �H�J��

UHTXHVW IRU VWDWLF FRQWHQW� IURP EHLQJ GHOD\HG E\ ORQJ

UXQQLQJ UHTXHVW�

)LJXUH �� %HQHILW RI &RQWHQW 6HJUHJDWLRQ

�$YHUDJH UHTXHVW�VHFRQG�

��� /HVVRQV /HDUQHG

([DPLQLQJ WKH UHVXOWV RI RXU SHUIRUPDQFH HYDOXDWLRQ� LW

LV QRWHZRUWK\ WKDW WKH RYHUKHDG LQFUHDVHV ZLWK

GRFXPHQW VL]H� 7KLV LV EHFDXVH RXU PHFKDQLVP

SHUIRUPV VRPH GDWD�WRXFKLQJ RSHUDWLRQV VXFK DV

IRUZDUGLQJ WKH SDFNHW DQG FRPSXWLQJ FKHFNVXPV� ,Q

RXU FXUUHQW LPSOHPHQWDWLRQ� SDFNHWV IURP WKH VHUYHU WR

WKH FOLHQW PXVW SDVV EDFN WKURXJK WKH GLVWULEXWRU� DQG

KHDGHU PRGLILFDWLRQ LV SHUIRUPHG RQ HDFK SDFNHW� ,I

SDFNHWV FDQ JR GLUHFWO\ IURP VHUYHUV WR WKH FOLHQW

ZLWKRXW KDYLQJ WR SDVV WKURXJK WKH GLVWULEXWRU� WKH

RYHUKHDG FDQ EH IXUWKHU GHFUHDVHG� 7KLV LV SDUWLFXODUO\

EHQHILFLDO ZKLOH WKH DPRXQW RI GDWD VHQW IURP WKH VHUYHU

WR WKH FOLHQW LV VLJQLILFDQWO\ ODUJHU WKDQ WKH DPRXQW RI

GDWD VHQW IURP WKH FOLHQW WR WKH VHUYHU�

7KXV� ZH LPSOHPHQWHG D PRGXOH WKDW FDQ EH ORDGHG LQWR

WKH NHUQHO RI WKH EDFN�HQG VHUYHU� 7KH PRGXOH FDQ

FKDQJH WKH RXWJRLQJ SDFNHWV VR WKDW WKH\ FDQ JR GLUHFWO\

WR FOLHQW� +RZHYHU� PDQ\ :HE VLWH EXLOGHUV PD\ QRW

SUHIHU WKLV DSSURDFK EHFDXVH LW UHTXLUHV PRGLILFDWLRQ RI

WKH EDFN�HQG VHUYHU©V NHUQHO� ,Q FRQWUDVW� RXU SUHYLRXV

LPSOHPHQWDWLRQ FDQ EH DSSOLHG WR DQ\ H[LVWLQJ :HE VLWH

ZLWKRXW PRGLILFDWLRQ RI EDFNHQG VHUYHU� EXW LW SD\V D

SHUIRUPDQFH SHQDOW\� :H VXJJHVW WKDW WKH DGPLQLVWUDWRU

FDQ XVH WKH ILUVW DSSURDFK IRU WKRVH QRGHV H[HFXWLQJ

NHUQHOV WKDW FDQQRW EH PRGLILHG� DQG DSSO\ WKH VHFRQG

DSSURDFK WR WKRVH QRGHV WKDW ZH FDQ PRGLI\ IRU

SHUIRUPDQFH JDLQ�

�� &RPSDULVRQ

,Q WKLV VHFWLRQ� ZH FRPSDUH RXU PHFKDQLVP ZLWK WKH

H[LVWLQJ PHWKRGV DQG UHODWHG ZRUN� :H GLVFXVV WKH

DGYDQWDJHV DQG GLVDGYDQWDJHV RI YDULRXV PHFKDQLVPV�

1&6$ >�����@ ILUVW SURSRVHG D FOXVWHULQJ WHFKQLTXH WKDW

XVHV WKH '16�EDVHG DSSURDFK� ZKLFK KDV WKH

DGYDQWDJHV RI ORZ RYHUKHDG DQG HDVH RI LPSOHPHQWDWLRQ�

7KH PDLQ ZHDNQHVV RI WKLV DSSURDFK LV WKDW WKH QDPH�

WR�,3�DGGUHVV PDSSLQJ FDQ EH FDFKHG E\ PXOWLSOH OHYHOV

ZLWKLQ WKH KLHUDUFK\ RI '16 VHUYLFH >��@� E\SDVVLQJ

DGGUHVV UHVROXWLRQ� 7KXV� DOO UHTXHVWV EHKLQG D

SDUWLFXODU QDPH VHUYHU ZLOO EH GLUHFWO\ VHQW WR WKH VDPH

VHUYHU QRGH XQWLO WKH FDFKHG DGGUHVV H[SLUHV� 7KLV ZLOO

OHDG WR VLJQLILFDQW ORDG LPEDODQFH� ZKLFK KDV EHHQ

TXDQWLILHG LQ >�����@� DQG VHYHUDO UHVHDUFKHV KDYH

DWWHPSWHG WR RYHUFRPH WKH SUREOHP >��������@�

+RZHYHU� DQRWKHU SUREOHP LV WKDW LQWHUQDO FKDQJHV RI

WKH FOXVWHUHG VHUYHU ZLOO SURSDJDWH VORZO\ WKURXJK WKH

,QWHUQHW� GXH WR DGGUHVV FDFKLQJ� 7KDW LV� LI RQH VHUYHU

QRGH IDLOV RU LV UHPRYHG WHPSRUDOO\ IRU PDLQWHQDQFH� D

QXPEHU RI FOLHQWV PD\ FRQWLQXH WU\LQJ WR DFFHVV WKH

IDLOHG VHUYHU XVLQJ WKH FDFKHG DGGUHVV� ,Q FRQWUDVW� RXU

PHFKDQLVP LV PXFK IDVWHU WKDQ WKH GRPDLQ QDPH

VHUYLFH LQ GHWHFWLQJ IDLOXUHV DQG UHVSRQGLQJ WR LW�

7KH FRQQHFWLRQ�URXWLQJ DSSURDFK >�����@ FDQ DFKLHYH

ILQH�JUDLQHG FRQWURO LQ LQFRPLQJ UHTXHVWV FRPSDUHG WR

WKH '16�EDVHG DSSURDFK� +RZHYHU� VLQFH DOO

FRQQHFWLRQV WR D VHUYHU FOXVWHU KDYH WR SDVV WKURXJK WKH

IURQW�HQG� LW LV D VLQJOH SRLQW RI IDLOXUH DQG PD\ EHFRPH

D ERWWOHQHFN DW KLJK ORDGV� $GGLWLRQDOO\� EHFDXVH WKH\

GR QRW ORRN LQWR WKH FRQWHQW RI UHTXHVWV� WKH\ DUH

LQFDSDEOH RI XVLQJ PRUH VRSKLVWLFDWHG ORDG EDODQFLQJ

SROLFLHV� 7KH UHTXHVW GLVWULEXWLRQ VWUDWHJLHV XVHG LQ

WKHP JHQHUDOO\ DUH YDULDWLRQV RI ZHLJKWHG URXQG�URELQ

�RU ZHLJKWHG OHDVW FRQQHFWLRQV��

7KH +773 UHGLUHFWLRQ DSSURDFK KDV WKH SRWHQWLDO WR

VXSSRUW FRQWHQW�DZDUH URXWLQJ� 7KH PDLQ GLVDGYDQWDJH

RI WKLV DSSURDFK LV WKDW D UHTXHVW PD\ UHTXLUH WZR RU

PRUH FRQQHFWLRQV IRU JHWWLQJ WKH GHVLUHG VHUYLFH� ZKLFK

ZLOO LQFUHDVH WKH UHVSRQVH WLPH DQG QHWZRUN WUDIILF�

)XUWKHUPRUH� HYHU\ UHTXHVW LV LQLWLDOO\ DGGUHVVHG WR WKH

¦VFKHGXOHU§ VHUYHU� ZKLFK DOVR FUHDWHV D VLQJOH SRLQW RI
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IDLOXUH DQG WKH SRWHQWLDO IRU D ERWWOHQHFN GXH WR

VHUYLFLQJ UHGLUHFWV�

7KH PDMRU DGYDQWDJH RI RXU DSSURDFK LV WKDW LW FDQ

HIIHFWLYHO\ VXSSRUW FRQWHQW�DZDUH URXWLQJ� ,Q FRQWUDVW�

QRQH RI WKH VFKHPHV GHVFULEHG DERYH DFWXDOO\ VXSSRUW

FRQWHQW�DZDUH URXWLQJ� ZKLFK ZLOO OLPLW WKH XVHIXOQHVV

RI WKHLU VHUYHU FOXVWHUV� :H KDYH VKRZQ WKDW FRQWHQW�

DZDUH URXWLQJ LV HVVHQWLDO LQ PDQ\ FDVHV� 2XU

LPSOHPHQWDWLRQ FDQ EH HDVLO\ H[WHQGHG RU FXVWRPL]HG WR

DGG PRUH FRQWHQW�DZDUH LQWHOOLJHQFH�

5HFHQWO\� VRPH FRPPHUFLDO VWDUW�XS FRPSDQLHV KDYH

DOVR SURSRVHG VLPLODU LGHD RI FRQWHQW�EDVHG URXWLQJ�
([DPSOHV LQFOXGH $UURZSRLQW >��@� 5HVRQDWH >��@� DQG

+\GUD:HE >��@� 6HYHUDO IHDWXUHV RI RXU ZRUNV

GLIIHUHQWLDWH LW IURP WKHVH FRPPHUFLDO SURGXFWV� )LUVW�
ZH JLYH D GHWDLOHG GHVFULSWLRQ RI LPSOHPHQWDWLRQ DQG

SHUIRUPDQFH HYDOXDWLRQ� :H EHOLHYH WKDW VRPH RI RXU

H[SHULHQFH PD\ EH KHOSIXO LQ WKLV DUHD� 6HFRQG� RXU

DSSURDFK UHXVHV WKH SUH�IRUNHG FRQQHFWLRQ DQG
VHDPOHVVO\ UHOD\V SDFNHWV IURP WKH FOLHQW�VLGH

FRQQHFWLRQ WR D SUH�IRUNHG FRQQHFWLRQ� :H KDYH

GHPRQVWUDWHG WKDW VXFK D GHVLJQ FDQ GHFUHDVH ODWHQF\�

,Q FRQWUDVW� WKH SURGXFW E\ 5HVRQDWH GHIHUV RSHQLQJ WKH
EDFN�HQG 7&3 SDFNHW XQWLO LW VHHV WKH FRQWHQW RI WKLV

UHTXHVW� DQG WKHQ GHFLGHV ZKLFK VHUYHU WR UHGLUHFW �DQG

RSHQ�6<1� WKH SDFNHW WR� ,W WKHQ HQFDSVXODWHV WKH HQWLUH

,3 SDFNHW� DV LW ZDV VHQW IURP WKH FOLHQW� DQG VHQGV LW WR
WKH VHOHFWHG VHUYHU� 7KLUG� ZH KDYH GLVFXVVHG WKH

FRQWHQW�DZDUH LVVXH PRUH ZLGHVSUHDG �H�J�� VHVVLRQ

LQWHJULW\� DIILQLW\�EDVHG VFKHGXOLQJ� GLIIHUHQWLDWHG

VHUYLFH� DQG KDYH JLYHQ VRPH YLDEOH VROXWLRQV WR WKH
SUREOHP�

$XWKRUV LQ >��@ SURSRVHG D URXWLQJ VWUDWHJ\ FDOOHG

/$5' IRU FRQWHQW�EDVHG UHTXHVW GLVWULEXWLRQ� :LWK

/$5'� WKH IURQW�HQG PD\ GLVWULEXWH LQFRPLQJ UHTXHVWV

LQ D PDQQHU WKDW DFKLHYHV KLJK ORFDOLW\ LQ WKH EDFN�HQGV


PDLQ PHPRU\ FDFKHV DV ZHOO DV ORDG EDODQFLQJ� 7KHLU

ZRUN LV IRFXVHG RQ DOJRULWKP GHVLJQ DQG VLPXODWLRQ IRU

YDOLGDWLRQ� $OWKRXJK WKH\ SURSRVHG D SURWRFRO WR

PLJUDWH HVWDEOLVKHG 7&3 FRQQHFWLRQV� WKH\ GLG QRW

GHVFULEH KRZ WR LPSOHPHQW WKHLU DSSURDFK� ,Q WKLV

DVSHFW� RXU ZRUN LV FRPSOHPHQWDU\ WR WKHLUV� :H

SURYLGH D JHQHUDO DQG LPSOHPHQWDEOH VROXWLRQ IRU

VXSSRUWLQJ FRQWHQW�DZDUH URXWLQJ DQG SURSRVH

RSWLPL]DWLRQ WHFKQLTXHV WR PDNH WKH PHFKDQLVP

HIILFLHQW� ,Q DGGLWLRQ� WKHLU SURWRFRO UHTXLUHV

PRGLILFDWLRQV WR WKH 7&3 LPSOHPHQWDWLRQ RI EDFNHQG

VHUYHU©V NHUQHO�

7KH PDMRU GUDZEDFN RI RXU DSSURDFK LV WKH H[WUD

SURFHVVLQJ RYHUKHDG� +RZHYHU� WKLV RYHUKHDG FDQ EH

PLQLPL]HG E\ HIILFLHQW LPSOHPHQWDWLRQ� ZKLFK LV

GLVFXVVHG LQ VHFWLRQ �� 7KH SHUIRUPDQFH�HYDOXDWLRQ

UHVXOWV VKRZ WKDW WKH RYHUKHDG LV QRW VXEVWDQWLDO� ,Q

DGGLWLRQ� ZH DOVR GHPRQVWUDWH WKDW WKH DGGLWLRQDO

RYHUKHDG FDQ EH FRPSHQVDWHG IRU E\ VRSKLVWLFDWHG

FRQWHQW LQWHOOLJHQFH �H�J�� GLUHFW UHTXHVWV WR WKH EHVW�ILW

QRGH��

$ VHFRQG SRVVLEOH GUDZEDFN LV OLPLWHG VFDODELOLW\� 'XH

WR WKH DGGLWLRQDO SURFHVVLQJ RYHUKHDG RI H[DPLQLQJ WKH

FRQWHQW RI HDFK UHTXHVW� WKH GLVWULEXWRU PD\ EHFRPH WKH

LPSHGLPHQW WR VFDOLQJ WKH VHUYHU� 7R HOLPLQDWH WKLV

SUREOHP� ZH FDQ FRPELQH WKH SURSRVHG PHFKDQLVP

ZLWK D '16�EDVHG VFKHPH WR IXUWKHU LPSURYH

VFDODELOLW\� 7KDW LV� D QXPEHU RI GLVWULEXWRUV FDQ EH XVHG

ZKHQ WKH VLQJOH GLVWULEXWRU EHFRPHV D SHUIRUPDQFH

ERWWOHQHFN� DQG WKH '16�EDVHG DSSURDFK FDQ EH XVHG WR

PDS GLIIHUHQW FOLHQWV WR GLIIHUHQW GLVWULEXWRUV�

)LQDOO\� WKH GLVWULEXWRU UHSUHVHQWV D VLQJOH SRLQW RI

IDLOXUH� L�H�� IDLOXUH RI WKH GLVWULEXWRU ZLOO EULQJ GRZQ

WKH HQWLUH :HE VHUYHU� 4XHVWLRQV RI IDXOW WROHUDQFH DUH

EH\RQG WKH VFRSH RI WKLV SDSHU� EXW WKH\ ZLOO EH

GLVFXVVHG LQ GHWDLO LQ D IXWXUH ZRUN >��@

�� &RQFOXVLRQ

:HE VHUYHU FOXVWHULQJ LV DQ LPSRUWDQW WHFKQLTXH IRU

FRQVWUXFWLQJ D KLJK�SHUIRUPDQFH� UHOLDEOH DQG VFDODEOH
:HE VHUYHU� +RZHYHU� WKH GHILFLHQFLHV RI H[LVWLQJ

UHTXHVW�URXWLQJ PHFKDQLVPV OLPLW WKH XVHIXOQHVV RI WKH

FOXVWHU�EDVHG DUFKLWHFWXUH� ,Q WKLV SDSHU� ZH DQDO\]H
WKHVH SUREOHPV DQG WKHQ DUJXH WKDW WKH UHTXHVW�URXWLQJ

PHFKDQLVP VKRXOG IDFWRU LQ WKH FRQWHQW RI D UHTXHVW LQ

PDNLQJ GHFLVLRQV� :H GHVLJQHG DQG LPSOHPHQWHG DQ

HIILFLHQW PHFKDQLVP WR VXSSRUW FRQWHQW�DZDUH URXWLQJ�
7KH SHUIRUPDQFH HYDOXDWLRQ UHVXOWV VKRZ WKDW WKH

DGGLWLRQDO RYHUKHDG LQWURGXFHG E\ WKH PHFKDQLVP LV

LQVLJQLILFDQW� :LWK WKLV PHFKDQLVP� ZH DOVR EXLOW LQ D

QXPEHU RI VRSKLVWLFDWHG FRQWHQW�DZDUH LQWHOOLJHQFH IRU
PDNLQJ URXWLQJ GHFLVLRQV� 3HUIRUPDQFH HYDOXDWLRQ RQ D

SURWRW\SH LPSOHPHQWDWLRQ GHPRQVWUDWHV VXEVWDQWLDO

SHUIRUPDQFH LPSURYHPHQWV RYHU VWDWH�RI�WKH�DUW URXWLQJ

VFKHPHV WKDW XVH RQO\ ORDG LQIRUPDWLRQ WR GLVWULEXWH
UHTXHVWV�

2XU FRQWHQW�DZDUH PHFKDQLVP FDQ HQDEOH PDQ\ QHZ

FDSDELOLWLHV LQ FOXVWHU�EDVHG VHUYHU� VXFK DV

VRSKLVWLFDWHG ORDG EDODQFLQJ� GLIIHUHQWLDWHG VHUYLFH�
VSHFLDO FRQWHQW GHSOR\PHQW� VHVVLRQ LQWHJULW\� HWF�

:KLOH WKH XVHIXOQHVV RI PRVW H[LVWLQJ :HE VHUYHU

FOXVWHULQJ VFKHPHV ZHUH FRQVWUDLQHG E\ ODFN RI FRQWHQW�

DZDUH LQWHOOLJHQFH� RXU PHFKDQLVP FDQ HQDEOH PDQ\
QHZ VHUYLFHV VXFK DV HOHFWURQLF FRPPHUFH� GDWDEDVH

VHDUFKLQJ� DQG :HE FRQWHQW KRVWLQJ RQ FOXVWHU�EDVHG



VHUYHUV� 7KLV ZLOO GUDPDWLFDOO\ LQFUHDVH WKH XVHIXOQHVV

RI WKH :HE�VHUYHU FOXVWHULQJ WHFKQLTXH�

$FNQRZOHGJHPHQWV�

:H ZRXOG OLNH WR WKDQN RXU DQRQ\PRXV UHYLHZHUV IRU

WKHLU YDOXDEOH FRPPHQWV� :H DOVR ZLVK WR H[SUHVV RXU

JUDWLWXGH WR 'U� *HRII .XHQQLQJ IRU KLV SURRI�UHDGLQJ
DQG PDNLQJ D QXPEHU RI KHOSIXO VXJJHVWLRQV�

7KLV ZRUN ZDV VXSSRUWHG E\ WKH 1DWLRQDO 6FLHQFH

&RXQFLO� 5�2�&�� XQGHU FRQWUDFW QR� 16& ��������(�

��������
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