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7KH :RUOG :LGH :HE� RU �WKH :HE�� LV D �ILQLWH EXW XQERXQGHG� FROOHFWLRQ RI PHGLD�ULFK GLJLWDO
UHVRXUFHV ZKLFK DUH FRQQHFWHG WKURXJK KLJK�VSHHG GLJLWDO QHWZRUNV� ,W UHOLHV XSRQ DQ ,QWHUQHW SURWRFRO
VXLWH �VHH� >�@>��@� ZKLFK VXSSRUWV WKH FURVV�SODWIRUP WUDQVPLVVLRQ DQG UHQGHULQJ RI D ZLGH YDULHW\ RI
PHGLD W\SHV �L�H�� PXOWLPHGLD�� 7KLV FURVV�SODWIRUP GHOLYHU\ HQYLURQPHQW UHSUHVHQWV DQ LPSRUWDQW
GHSDUWXUH IURP PRUH WUDGLWLRQDO QHWZRUN FRPPXQLFDWLRQV SURWRFROV OLNH (PDLO� 7HOQHW DQG )73 EHFDXVH
LW LV FRQWHQW�FHQWULF� ,W LV DOVR WR EH GLVWLQJXLVKHG IURP HDUOLHU GRFXPHQW DFTXLVLWLRQ V\VWHPV VXFK DV
*RSKHU DQG :$,6 �:LGH $UHD ,QIRUPDWLRQ 6\VWHPV� ZKLFK DFFRPPRGDWHG D QDUURZHU UDQJH RI PHGLD
IRUPDWV DQG IDLOHG WR LQFOXGH K\SHUOLQNV ZLWKLQ WKHLU QHWZRUN QDYLJDWLRQ SURWRFROV� )ROORZLQJ *RSKHU�
WKH :HE TXLFNO\ H[WHQGHG DQG HQULFKHG WKH PHWDSKRU RI LQWHJUDWHG EURZVLQJ DQG QDYLJDWLRQ� 7KLV PDGH
LW SRVVLEOH WR QDYLJDWH DQG SHUXVH D ZLGH YDULHW\ RI PHGLD W\SHV RQ WKH :HE HIIRUWOHVVO\� ZKLFK LQ WXUQ
OHG WR WKH :HE
V KHJHPRQ\ DV DQ ,QWHUQHW SURWRFRO�

7KXV� ZKLOH HDUOLHU QHWZRUN SURWRFROV ZHUH VSHFLDO�SXUSRVH LQ WHUPV RI ERWK IXQFWLRQ DQG PHGLD IRUPDWV�
WKH :HE LV KLJKO\ YHUVDWLOH� ,W EHFDPH WKH ILUVW FRQYHQLHQW IRUP RI GLJLWDO FRPPXQLFDWLRQ ZKLFK KDG
VXIILFLHQW UHQGHULQJ DQG EURZVLQJ XWLOLWLHV WR DOORZ DQ\ SHUVRQ RU JURXS ZLWK QHWZRUN DFFHVV WR VKDUH
PHGLD�ULFK LQIRUPDWLRQ ZLWK WKHLU SHHUV� ,W DOVR EHFDPH WKH VWDQGDUG IRU K\SHU� OLQNLQJ F\EHUPHGLD
�F\EHUVSDFH PXOWLPHGLD�� FRQQHFWLQJ FRQFHSW WR VRXUFH LQ PDQLIROG GLUHFWLRQV LGHQWLILHG SULPDULO\ E\

8QLIRUP 5HVRXUFH /RFDWRUV �85/V��

,Q D IRUPDO VHQVH� WKH :HE LV D FOLHQW�VHUYHU PRGHO IRU SDFNHW�VZLWFKHG� QHWZRUNHG FRPSXWHU V\VWHPV
GHILQHG E\ WKH SURWRFRO SDLU +\SHUWH[W 7UDQVIHU 3URWRFRO �+773� DQG +\SHUWH[W 0DUNXS /DQJXDJH
�+70/�� +773 LV WKH SULPDU\ WUDQVSRUW SURWRFRO RI WKH :HE� ZKLOH +70/ GHILQHV WKH RUJDQL]DWLRQ DQG
VWUXFWXUH RI WKH :HE GRFXPHQWV WR EH H[FKDQJHG� $W WKLV ZULWLQJ� WKH FXUUHQW +773 VWDQGDUG LV DW
YHUVLRQ ���� DQG WKH FXUUHQW +70/ YHUVLRQ LV ����

+773 DQG +70/ DUH KLJKHU�RUGHU ,QWHUQHW SURWRFROV VSHFLILFDOO\ FUHDWHG IRU WKH :HE� ,Q DGGLWLRQ� WKH
:HE PXVW DOVR XWLOL]H WKH ORZHU�OHYHO ,QWHUQHW SURWRFROV� ,QWHUQHW 3URWRFRO �,3� DQG 7UDQVPLVVLRQ
&RQWURO 3URWRFRO �7&3�� 7KH EDVLF ,QWHUQHW SURWRFRO VXLWH LV WKXV GHVLJQDWHG 7&3�,3� ,3 GHWHUPLQHV KRZ
GDWDJUDPV ZLOO EH H[FKDQJHG YLD SDFNHW�VZLWFKHG QHWZRUNV ZKLOH 7&3 EXLOGV XSRQ ,3 E\ DGGLQJ FRQWURO
DQG UHOLDELOLW\ FKHFNLQJ >�@>��@�

$FFRUGLQJ WR 16)1(7 %DFNERQH VWDWLVWLFV� WKH :HE PRYHG LQWR ILUVW SODFH ERWK LQ WHUPV RI WKH
SHUFHQWDJH RI WRWDO SDFNHWV PRYHG ����� DQG SHUFHQWDJH RI WRWDO E\WHV PRYHG ����� DORQJ WKH 16)
EDFNERQH LQ WKH ILUVW IHZ PRQWKV RI ����� 7KLV SODFHG WKH :HE ZHOO DKHDG RI WKH WUDGLWLRQDO ,QWHUQHW
DFWLYLW\ OHDGHUV� )73 ��������� DQG 7HOQHW ������������ DV WKH PRVW SRSXODU ,QWHUQHW VHUYLFH� $
FRPSDULVRQ RI WKH HYROXWLRQDU\ SDWWHUQV RI WKH :HE� *RSKHU DQG )73 DUH JUDSKLFDOO\ GHSLFWHG LQ )LJXUH
��
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)LJXUH �� 0HULW 1,& %DFNERQH VWDWLVWLFV IRU WKH :HE� *RSKHU DQG )73 IURP ��������� LQ WHUPV RI
ERWK SDFNHW DQG E\WH FRXQWV� �VRXUFH� 0HULW 1,& DQG -LP 3LWNRZ >��@� XVHG ZLWK SHUPLVVLRQ�

�� 7+( ,17(51(7 ,1)5$6758&785(

7KH :HE HYROXWLRQ VKRXOG EH WKRXJKW RI DV DQ H[WHQVLRQ RI WKH GLJLWDO FRPSXWHU QHWZRUN WHFKQRORJ\
ZKLFK EHJDQ LQ WKH ����
V� /RFDOL]HG� SODWIRUP�GHSHQGHQW� ORZ�SHUIRUPDQFH QHWZRUNV EHFDPH SUHYDOHQW
LQ WKH ����
V� 7KHVH /$16 �ORFDO DUHD QHWZRUNV� ZHUH ODUJHO\ LQGHSHQGHQW RI� DQG LQFRPSDWLEOH ZLWK�
HDFK RWKHU� ,Q D TXHVW IRU WHFKQRORJ\ ZKLFK FRXOG LQWHJUDWH WKHVH LQGLYLGXDO /$1V� WKH 8�6� 'HSDUWPHQW
RI 'HIHQVH� WKURXJK LWV $GYDQFHG 5HVHDUFK 3URMHFWV $JHQF\ �$53$� QHH '$53$�� IXQGHG UHVHDUFK LQ
LQWHU�QHWZRUNLQJ � RU LQWHU�FRQQHFWLQJ /$16 YLD D :LGH $UHD 1HWZRUN �DND :$1�� 7KH ILUVW QDWLRQDO
QHWZRUN ZKLFK UHVXOWHG IURP WKLV SURMHFW ZDV FDOOHG� QRW VXUSULVLQJO\� $53$1(7� )RU PRVW RI WKH
����
V DQG ����
V $53$1(7 VHUYHG DV WKH SULPDU\ QHWZRUN EDFNERQH LQ XVH IRU LQWHUFRQQHFWLQJ /$1V
IRU ERWK WKH UHVHDUFK FRPPXQLW\ DQG WKH 8�6� *RYHUQPHQW�

$W OHDVW WZR IDFWRUV FRQVLGHUDEO\ DGYDQFHG WKH LQWHUHVW LQ WKH $53$1(7 SURMHFW� )LUVW� DQG IRUHPRVW� LW
ZDV DQ �RSHQ� DUFKLWHFWXUH� LWV XQGHUO\LQJ WHFKQRORJLFDO UHTXLUHPHQWV� DQG VRIWZDUH VSHFLILFDWLRQV ZHUH
DYDLODEOH IRU DQ\RQH WR VHH� $V D UHVXOW� LW EHFDPH DQ DWWUDFWLYH DOWHUQDWLYH WR GHYHORSHUV ZKR EULVWOHG DW
WKH QRWLRQ RI GHYHORSLQJ VRIWZDUH ZKLFK ZRXOG UXQ RQ RQO\ D FHUWDLQ VXEVHW RI DYDLODEOH SODWIRUPV�

6HFRQG� $53$1(7 ZDV EXLOW XSRQ D UREXVW� KLJKO\ YHUVDWLOH DQG HQRUPRXVO\ SRSXODU SURWRFRO VXLWH�
7&3�,3 �7UDQVPLVVLRQ &RQWURO 3URWRFRO � ,QWHUQHW 3URWRFRO�� 7KH VXFFHVV DQG VWDELOLW\ RI 7&3�,3
HOHYDWHG LW WR WKH VWDWXV DV WKH GH IDFWR VWDQGDUG IRU LQWHU�QHWZRUNLQJ� 7KH 8�6� PLOLWDU\ EHJDQ XVLQJ
$53$1(7 LQ HDUQHVW LQ WKH HDUO\ ����
V� ZLWK WKH UHVHDUFK FRPPXQLW\ IROORZLQJ VXLW� 6LQFH 7&3�,3
VRIWZDUH ZDV LQ HVVHQFH LQ WKH SXEOLF GRPDLQ� D IUHQ]\ RI DFWLYLW\ LQ GHSOR\LQJ 7&3�,3 VRRQ UHVXOWHG LQ
ERWK JRYHUQPHQW DQG DFDGHPH� 2QH RXWJURZWK ZDV WKH 16)�VSRQVRUHG &61(7 ZKLFK OLQNHG FRPSXWHU

VFLHQFH GHSDUWPHQWV WRJHWKHU� %\ WKH HQG RI WKH ����
V� YLUWXDOO\ HYHU\ RQH ZKR ZDQWHG WR EH
LQWHU�QHWZRUNHG FRXOG JDLQ DFFHVV WKURXJK JRYHUQPHQW RI DFDGHPLF LQVWLWXWLRQV� $53$1(7 JUDGXDOO\
HYROYHG LQWR WKH ,QWHUQHW� DQG WKH UHVW� DV WKH\ VD\� LV KLVWRU\�

1RW XQH[SHFWHGO\� WKH UDSLG �LQ IDFW� H[SRQHQWLDO� JURZWK SURGXFHG VRPH SUREOHPV� )LUVW DQG IRUHPRVW
ZDV WKH SUREOHP RI VFDODELOLW\� 7KH RULJLQDO $53$1(7 EDFNERQH ZDV XQDEOH WR FDUU\ WKH QHWZRUN WUDIILF
E\ WKH PLG�����
V� ,W ZDV UHSODFHG E\ D QHZHU EDFNERQH VXSSRUWHG E\ WKH 16)� D EDFNERQH RSHUDWHG E\ D
FRQVRUWLXP RI ,%0� 0&, DQG 0HULW VKRUWO\ WKHUHDIWHU� DQG ILQDOO\ E\ WKH SULYDWL]HG� QRW�IRU�SURILW
FRUSRUDWLRQ� $GYDQFHG 1HWZRUNV DQG 6HUYLFHV �$16�� ZKLFK FRQVLVWHG RI WKH HDUOLHU 16)1(7
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FRQVRUWLXP PHPEHUV� ,Q WKH PLG ����
V� 0&, FRUSRUDWLRQ GHSOR\HG WKH KLJK�VSHHG %DFNERQH 1HWZRUN
6\VWHP �Y%16� ZKLFK FRPSOHWHG WKH WUHQG WRZDUG SULYDWL]DWLRQ RI WKH GLJLWDO EDFNERQH QHWZRUNV� 7KH
QH[W VWDJH RI HYROXWLRQ IRU LQWHU�QHWZRUN EDFNERQHV LV OLNHO\ WR EH DQ RXWJURZWK RI WKH PXFK�GLVFXVVHG
,QWHUQHW ,, SURMHFW SURSRVHG WR WKH 8�6� &RQJUHVV LQ ����� 7KLV �QH[W JHQHUDWLRQ� ,QWHUQHW LV H[SHFWHG WR
LQFUHDVH WKH DYDLODEOH EDQGZLGWK RYHU WKH EDFNERQH E\ WZR RUGHUV RI PDJQLWXGH�

2I FRXUVH� WKHUH ZHUH RWKHU QHWZRUN HQYLURQPHQWV EHVLGHV WKH ,QWHUQHW ZKLFK KDYH PHW ZLWK YDU\LQJ
GHJUHHV RI VXFFHVV� %LWQHW ZDV D SRSXODU DOWHUQDWLYH IRU ,%0 PDLQIUDPH FXVWRPHUV GXULQJ WKH ����
V DQG
HDUO\ ����
V� DV ZDV 88&3 IRU WKH 8QL[ HQYLURQPHQW DQG WKH (PDLO�RULHQWHG ),'21(7� (XURSHDQV�
PHDQZKLOH� XVHG DQ DOWHUQDWLYH QHWZRUN SURWRFRO� '���� IRU VHYHUDO RI WKHLU QHWZRUNV �-RLQW $FDGHPLF
1HWZRUN �-$1(7� (XURSHDQ $FDGHPLF DQG 5HVHDUFK 1HWZRUN �($51�� %\ ����� KRZHYHU� WKH
HQRUPRXV SRSXODULW\ RI WKH ,QWHUQHW GURYH HYHQ UHFDOFLWUDQW IRUHLJQ QHWZRUN SURYLGHUV LQWR WKH ,QWHUQHW
FDPS� +LJK�VSHHG� UHOLDEOH ,QWHUQHW FRQQHFWLYLW\ ZDV DVVXUHG ZLWK WKH (XURSHDQ %DFNERQH �(%21(�
SURMHFW� $W WKLV ZULWLQJ DOO EXW D KDQGIXO RI GHYHORSLQJ FRXQWULHV KDYH VRPH IRUP RI ,QWHUQHW
FRQQHFWLYLW\� )RU WKH GHILQLWLYH RYHUYLHZ RI WKH ,QWHUQHW� VHH >�@�

�� 7+( 68&&(66 2) 7+( :(%

,W KDV EHHQ VXJJHVWHG >�@ WKDW WKH UDSLG GHSOR\PHQW RI WKH :HE LV D UHVXOW RI D XQLTXH FRPELQDWLRQ RI

FKDUDFWHULVWLFV�

�� WKH :HE LV DQ HQDEOLQJ WHFKQRORJ\ � 7KH :HE ZDV WKH ILUVW ZLGHVSUHDG QHWZRUN WHFKQRORJ\ WR
H[WHQG WKH QRWLRQ RI �YLUWXDO QHWZRUN PDFKLQH� WR PXOWLPHGLD� :KLOH WKH DELOLW\ WR H[HFXWH
SURJUDPV RQ� DQG UHWULHYH FRQWHQW IURP� GLVWULEXWHG FRPSXWHUV ZDV QRW QHZ �H�J�� 7HOQHW DQG )73
ZHUH DOUHDG\ LQ ZLGH XVH E\ WKH WLPH WKDW WKH :HE ZDV FRQFHLYHG�� WKH DELOLW\ WR SURGXFH DQG
GLVWULEXWH PHGLD�ULFK GRFXPHQWV YLD D FRPPRQ� SODWIRUP�LQGHSHQGHQW GRFXPHQW VWUXFWXUH� ZDV
QHZ WR WKH :HE�

�� WKH :HE LV D XQLI\LQJ WHFKQRORJ\ � 7KH XQLILFDWLRQ FDPH WKURXJK WKH :HE
V DFFRPPRGDWLRQ RI D
ZLGH UDQJH RI PXOWLPHGLD IRUPDWV� 6LQFH VXFK DXGLR �H�J�� �:$9��$8�� JUDSKLFV �H�J�� �*,)��-3*�
DQG DQLPDWLRQ �H�J�� 03(*� IRUPDWV DUH DOO GLJLWDO� WKH\ ZHUH DOUHDG\ XQLILHG LQ GHVNWRS
DSSOLFDWLRQV SULRU WR WKH :HE� 7KH :HE� KRZHYHU� XQLILHG WKHP IRU GLVWULEXWHG� QHWZRUN
DSSOLFDWLRQV� 2QH :HE �EURZVHU�� DV LW ODWHU EHFDPH FDOOHG� ZRXOG FRUUHFWO\ UHQGHU GR]HQV RI
PHGLD IRUPDWV UHJDUGOHVV RI QHWZRUN VRXUFH� ,Q DGGLWLRQ� WKH :HE XQLILHV QRW RQO\ WKH DFFHVV WR
PDQ\ GLIIHULQJ PXOWLPHGLD IRUPDWV� EXW SURYLGHV D SODWIRUP�LQGHSHQGHQW SURWRFRO ZKLFK DOORZV
DQ\RQH� UHJDUGOHVV RI KDUGZDUH RU RSHUDWLQJ V\VWHP� DFFHVV WR WKDW PHGLD�

�� WKH :HE LV D VRFLDO SKHQRPHQD � 7KH :HE VRFLDO H[SHULHQFH HYROYHG LQ WKUHH VWDJHV� 6WDJH RQH
ZDV WKH SKHQRPHQRQ RI :HE �VXUILQJ�� 7KH ULFKQHVV DQG YDULHW\ RI :HE GRFXPHQWV DQG WKH
QRYHOW\ RI WKH H[SHULHQFH PDGH :HE VXUILQJ WKH GH IDFWR VWDQGDUG IRU FXULRVLW\�GULYHQ QHWZRUNLQJ
EHKDYLRU LQ WKH ����
V� 7KH VHFRQG VWDJH LQYROYHG VXFK :HE LQWHUDFWLYH FRPPXQLFDWLRQ IRUXPV DV
,QWHUQHW 5HOD\ &KDW �,5&�� ZKLFK SURYLGHG D QHZ RXWOHW IRU LQWHUSHUVRQDO EXW QRW�LQ�SHUVRQ
FRPPXQLFDWLRQ� 7KH WKLUG VWDJH� ZKLFK LV LQ LQIDQF\ DV RI WKLV ZULWLQJ� LQYROYHV WKH QRWLRQ RI

YLUWXDO FRPPXQLW\� 7KH ZLGHVSUHDG SRSXODULW\ DQG VRFLDO LPSOLFDWLRQV RI VXFK QHWZRUN�EDVHG�
LQWHUDFWLYH FRPPXQLFDWLRQ LV EHFRPLQJ DQ DFWLYH DUHD LQ FRPSXWLQJ UHVHDUFK�

�� 3(563(&7,9(6
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([WHQVLYH UHSRUWLQJ RQ :HE XVH DQG :HE XVHUV PD\ EH IRXQG LQ D QXPEHU RI :HE VXUYH\ VLWHV� 3HUKDSV
WKH PRVW WKRURXJK RI ZKLFK LV WKH ELDQQXDO� VHOI�VHOHFWLRQ :RUOG :LGH :HE 6XUYH\ ZKLFK EHJDQ LQ
-DQXDU\� ���� �VHH UHIHUHQFH� EHORZ�� $V WKLV DUWLFOH LV EHLQJ ZULWWHQ� WKH PRVW FXUUHQW :HE 6XUYH\ LV WKH
HLJKWK �2FWREHU� ������ 6HOHFWHG VXPPDU\ GDWD DSSHDU LQ WKH WDEOH� EHORZ�
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7$%/( �� 6XPPDU\ ,QIRUPDWLRQ RQ :HE XVH

DYHUDJH DJH RI :HE XVHU  ���� \HDUV
PDOH�IHPDOH UDWLR RI XVHUV  �����
� XVHUV ZLWK FROOHJH GHJUHHV  ����
� LQ FRPSXWLQJ ILHOG  ����� ����� DUH LQ HGXFDWLRQ� ����� LQ PDQDJHPHQW
� RI XVHUV IURP 8�6�  ���� �DQG VORZO\ GHFUHDVLQJ�
� RI XVHUV ZKR FRQQHFW YLD PRGHPV ZLWK WUDQVPLVVLRQ VSHHGV RI ����.E�VHF RU OHVV  ��
� RI UHVSRQGHQWV UHSRUWHG ZKR XVH WKH :HE IRU SXUFKDVHV H[FHHGLQJ ����  ��
� RI XVHUV IRU ZKRP (QJOLVK LV WKH SULPDU\ ODQJXDJH  ����
� RI XVHUV ZKR KDYH ,QWHUQHW EDQN DFFRXQWV  ���
� RI 0LFURVRIW :LQGRZV SODWIRUPV  ���� �$SSOH  ������
� RI XVHUV ZKR SODQ WR XVH 1HWVFDSH  �� �,QWHUQHW ([SORUHU  ����

6RXUFH� *98
V ::: 8VHU 6XUYH\V� KWWS���ZZZ�FF�JDWHFK�HGX�JYX�XVHUBVXUYH\V�� 8VHG ZLWK
SHUPLVVLRQ�

2I FRXUVH D PDMRU SUREOHP ZLWK VHOI�VHOHFWLRQ VXUYH\V� ZKHUH VXEMHFWV GHWHUPLQH ZKHWKHU� RU WR ZKDW
GHJUHH� WKH\ ZLVK WR SDUWLFLSDWH LQ WKH VXUYH\� LV WKDW WKH VDPSOHV DUH OLNHO\ WR EH ELDVHG� ,Q WKH FDVH RI
WKH :HE VXUYH\� IRU H[DPSOH� WKH DXWKRUV UHFRPPHQG WKDW WKH UHDGHUV DVVXPH ELDVHV WRZDUGV WKH
H[SHULHQFHG XVHUV� $V D FRQVHTXHQFH� WKH\ UHFRPPHQG WKDW UHDGHUV FRQILUP WKH UHVXOWV WKURXJK UDQGRP
VDPSOH VXUYH\V� 'HVSLWH WKHVH OLPLWDWLRQV� KRZHYHU� WKH :HE 6XUYH\V DUH ZLGHO\ XVHG DQG UHIHUHQFHG
DQG DUH DPRQJ RXU EHVW VRXUFHV RI LQIRUPDWLRQ RQ :HE XVH�

$Q LQWHUHVWLQJ E\SURGXFW RI WKHVH VXUYH\V ZLOO EH DQ LQFUHDVHG XQGHUVWDQGLQJ RI WKH GLIIHUHQFH EHWZHHQ
WUDGLWLRQDO DQG HOHFWURQLF VXUYH\LQJ PHWKRGRORJLHV DQG D FRQFHUQ RYHU SRVVLEOH SRSXODWLRQ GLVWRUWLRQV
XQGHU D QHZ� GLJLWDO OHQV� 2QH PD\ RQO\ FRQMHFWXUH DW WKLV SRLQW ZKHWKHU WHOHSKRQH UHVSRQGHQWV EHKDYH
VLPLODUO\ WR QHWZRUN UHVSRQGHQWV LQ VXUYH\ VHWWLQJV� ,Q DGGLWLRQ� :HE VXUYH\RUV ZLOO GHYHORS QHZ
WHFKQLTXHV IRU QRQ�ELDVHG VDPSOLQJ ZKLFK DYRLGV WKH ELDVHV LQKHUHQW LQ VHOI�VHOHFWLRQ� 7KH VFLHQFH DQG
WHFKQRORJ\ EHKLQG VXFK HOHFWURQLF VDPSOLQJ PD\ ZHOO EH LQGLVSHQVDEOH IRU IXWXUH JHQHUDWLRQV RI ,QWHUQHW
PDUNHWHUV� FRPPXQLFDWRUV� DQG RUJDQL]HUV�

��� +,6725,&$/ 3(563(&7,9(

7KH :HE ZDV FRQFHLYHG E\ 7LP %HUQHUV�/HH DQG KLV FROOHDJXHV DW &(51 �QRZ FDOOHG WKH (XURSHDQ
/DERUDWRU\ IRU 3DUWLFOH 3K\VLFV� LQ ���� DV D VKDUHG LQIRUPDWLRQ VSDFH ZKLFK ZRXOG VXSSRUW
FROODERUDWLYH ZRUN� %HUQHUV�/HH GHILQHG +773 DQG +70/ DW WKDW WLPH� $V D SURRI�RI� FRQFHSW
SURWRW\SH� KH GHYHORSHG WKH ILUVW :HE FOLHQW QDYLJDWRU�EURZVHU LQ ���� IRU WKH 1H;76WHS SODWIRUP�
1LFROD 3HOORZ GHYHORSHG WKH ILUVW FURVV�SODWIRUP :HE EURZVHU LQ ���� ZKLOH %HUQHUV�/HH DQG %HUQG
3ROOHUPDQ GHYHORSHG WKH ILUVW VHUYHU DSSOLFDWLRQ � D SKRQH ERRN GDWDEDVH� %\ ����� WKH LQWHUHVW LQ WKH
:HE ZDV VXIILFLHQW WR SURGXFH IRXU DGGLWLRQDO EURZVHUV � (UZLVH� 0LGDV� DQG 9LROD IRU ; :LQGRZV� DQG
&HOOR IRU :LQGRZV� 7KH IROORZLQJ \HDU� 0DUF $QGUHHVVHQ RI WKH 1DWLRQDO &HQWHU IRU 6XSHUFRPSXWHU
$SSOLFDWLRQ �1&6$� ZURWH 0RVDLF IRU WKH ; :LQGRZV 6\VWHP ZKLFK VRRQ EHFDPH WKH EURZVHU VWDQGDUG
DJDLQVW ZKLFK DOO RWKHUV ZRXOG EH FRPSDUHG� $QGUHHVVHQ ZHQW RQ WR FR�IRXQG 1HWVFDSH

&RPPXQLFDWLRQV LQ ���� ZKRVH FXUUHQW EURZVHU� 1HWVFDSH 1DYLJDWRU� UHPDLQV WKH FXUUHQW GH IDFWR
VWDQGDUG :HE EURZVHU� GHVSLWH FRQWLQXRXV ORVV RI PDUNHW VKDUH WR 0LFURVRIW
V ,QWHUQHW ([SORUHU LQ UHFHQW
\HDUV �VHH� )LJXUH ��� 1HWVFDSH KDV DOVR DQQRXQFHG SODQV WR OLFHQVH ZLWKRXW FRVW WKH VRXUFH FRGH IRU
YHUVLRQ ��� WR EH UHOHDVHG LQ 6SULQJ� ����� $W WKLV SRLQW LW LV XQFOHDU ZKDW HIIHFW WKH PRYH WR �RSHQ
VRXUFHV� PD\ KDYH� �VHH )LJXUHV � DQG ���
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)LJXUH �� 0DUNHW VKDUH RI WKH WKUHH GRPLQDQW :HE EURZVHUV IURP ���� WKURXJK �����

'HVSLWH WKH RULJLQDO GHVLJQ JRDO RI VXSSRUWLQJ FROODERUDWLYH ZRUN� :HE XVH KDV EHFRPH KLJKO\
YDULHJDWHG� 7KH :HE KDV EHHQ H[WHQGHG LQWR D ZLGH UDQJH RI SURGXFWV DQG VHUYLFHV RIIHUHG E\
LQGLYLGXDOV DQG RUJDQL]DWLRQV� IRU FRPPHUFH� HGXFDWLRQ� HQWHUWDLQPHQW� �HGXWDLQPHQW�� DQG HYHQ
SURSDJDQGD� $ SDUWLDO OLVW RI SRSXODU :HE DSSOLFDWLRQV LQFOXGHV�

LQGLYLGXDO DQG RUJDQL]DWLRQDO KRPHSDJHV
VDOHV SURVSHFWLQJ YLD LQWHUDFWLYH IRUPV�EDVHG VXUYH\V
DGYHUWLVLQJ DQG WKH GLVWULEXWLRQ RI SURGXFW SURPRWLRQDO PDWHULDO
QHZ SURGXFW LQIRUPDWLRQ� SURGXFW XSGDWHV� SURGXFW UHFDOO QRWLFHV
SURGXFW VXSSRUW � PDQXDOV� WHFKQLFDO VXSSRUW� IUHTXHQWO\ DVNHG TXHVWLRQV �)$4V�
FRUSRUDWH UHFRUG�NHHSLQJ � XVXDOO\ YLD ORFDO DUHD QHWZRUNV �/$1V� DQG LQWUDQHWV
HOHFWURQLF FRPPHUFH PDGH SRVVLEOH ZLWK WKH DGYHQW RI VHYHUDO VHFXUH +773 WUDQVPLVVLRQ
SURWRFROV DQG HOHFWURQLF EDQNLQJ ZKLFK FDQ KDQGOH VPDOO FKDUJHV �SHUKDSV DW WKH OHYHO RI

PLOOLFHQWV�
UHOLJLRXV SURVHO\WL]LQJ
SURSDJDQGL]LQJ
GLJLWDO SROLWLFV

� RI �� ���������� �����

7+( :25/' :,'( :(% KWWS���ZZZ��DFP�RUJ����aKOE�SXEOLFDWLRQV�ZHE���ZHE���KWPO



)LJXUH �� 1DYLJDWRU ��[ LV D UHFHQW JHQHULF
�QDYLJDWRU�EURZVHU� IURP 1HWVFDSH &RUSRUDWLRQ�
'LVSOD\HG LV D YDQLOOD �VSODVK SDJH� RI WKH :RUOG
:LGH :HE 7HVW 3DWWHUQ � D WHVW EHQFK IRU
GHWHUPLQLQJ WKH OHYHO RI +70/ FRPSOLDQFH RI D
EURZVHU�

0RVW :HE UHVRXUFHV DW WKLV ZULWLQJ DUH VWLOO VHW XS IRU QRQ�LQWHUDFWLYH� PXOWLPHGLD GRZQORDGV �H�J��
QRQ�LQWHUDFWLYH -DYD >��@ DQLPDWLRQ DSSOHWV� PRYLH FOLSV� UHDO�WLPH DXGLR WUDQVPLVVLRQV� WH[W ZLWK
JUDSKLFV�� 7KLV ZLOO FKDQJH LQ WKH QH[W GHFDGH DV VRIWZDUH GHYHORSHUV DQG :HE FRQWHQW�SURYLGHUV VKLIW
WKHLU DWWHQWLRQ WR WKH LQWHUDFWLYH DQG SDUWLFLSDWRU\ FDSDELOLWLHV RI WKH ,QWHUQHW� WKH :HE� DQG WKHLU
VXFFHVVRU WHFKQRORJLHV� $OUHDG\� WKH :HE LV HDWLQJ LQWR WHOHYLVLRQ
V DXGLHQFH DQG ZLOO SUREDEO\ FRQWLQXH

WR GR VR� 6LQFH LW VHHPV LQHYLWDEOH WKDW VRPH DVSHFWV RI ERWK WHOHYLVLRQ DQG WKH :HE ZLOO PHUJH LQ WKH
��VW FHQWXU\� WKH\ DUH VDLG WR EH FRQYHUJHQW WHFKQRORJLHV� %XW DV RI WKLV ZULWLQJ� WKH GRPLQDQW :HE
WKHPH VHHPV WR UHPDLQ VWDWLF +70/ GRFXPHQWV DQG QRQ�LQWHUDFWLYH DQLPDWLRQV�

$V PHQWLRQHG DERYH� WKH XQLTXHQHVV RI WKH :HE DV D QHWZRUN WHFKQRORJ\ LV D SURGXFW RI WZR SURWRFROV�
+70/ DQG +773� :H HODERUDWH RQ WKHVH SURWRFROV EHORZ�

�� 7+( 81'(5/<,1* 7(&+12/2*,(6

��� +<3(57(;7 0$5.83 /$1*8$*( �+70/�

+70/ LV WKH EXVLQHVV SDUW RI GRFXPHQW SUHSDUDWLRQ IRU WKH :HE� 7ZR QRW�IRU�SURILW RUJDQL]DWLRQV SOD\ D
PDMRU UROH LQ VWDQGDUGL]LQJ +70/� WKH :RUOG :LGH :HE &RQVRUWLXP �ZZZ�Z��RUJ� DQG WKH ,QWHUQHW
(QJLQHHULQJ 7DVN )RUFH �ZZZ�LHWI�RUJ�� $Q\ GRFXPHQW ZKLFK FRQIRUPV WR WKH :�&�,(7) +70/
VWDQGDUGV LV FDOOHG D :HE PHVVDJH HQWLW\� +70/ LV DERXW WKH EXVLQHVV RI GHILQLQJ :HE PHVVDJH HQWLWLHV�

7KH K\SHUWH[W RULHQWDWLRQ RI +70/ GHULYHV IURP WKH SLRQHHULQJ DQG LQGHSHQGHQW YLVLRQV RI 9DQQHYDU
%XVK >�@ LQ WKH PLG�����
V� DQG 'RXJ (QJOHEDUW >��@ DQG 7HG 1HOVRQ >��@ LQ WKH ����
V� %XVK SURSRVHG
PHFKDQLFDO DQG FRPSXWDWLRQDO DLGV LQ VXSSRUW RI DVVRFLDWLYH PHPRU\ � L�H�� WKH OLQNLQJ WRJHWKHU RI
FRQFHSWV ZKLFK VKDUHG FHUWDLQ SURSHUWLHV� (QJOHEDUW VRXJKW WR LQWHJUDWH YDULHJDWHG GRFXPHQWV DQG WKHLU
UHIHUHQFHV WKURXJK D FRPPRQ FRUH GRFXPHQW LQ D SURMHFW FDOOHG $XJPHQW� 1HOVRQ� ZKR FRLQHG WKH WHUPV
�K\SHUWH[W� DQG �K\SHUPHGLD�� DGGHG WR WKH ZRUN RI %XVK DQG (QJOHEDUW WKH FRQFHSW RI QRQ�OLQHDU
GRFXPHQW WUDYHUVDO� DV KLV SURSRVHG SURMHFW ;DQDGX �ZZZ�[DQDGX�QHW�WKH�SURMHFW� DWWHPSWHG WR �FUHDWH�
DFFHVV DQG PDQLSXODWH WKLV OLWHUDWXUH RI ULFKO\ IRUPDWWHG DQG FRQQHFWHG LQIRUPDWLRQ FKHDSO\� UHOLDEO\ DQG
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VHFXUHO\ IURP DQ\ZKHUH LQ WKH ZRUOG�� 6XEVHTXHQWO\� 1HOVRQ KDV DOVR GHILQHG WKH QRWLRQV RI
�WUDQVFOXVLRQ�� RU YLUWXDO FRSLHV RI FROOHFWLRQV RI GRFXPHQWV� DQG �WUDQVFRS\ULJKW� ZKLFK HQDEOHV WKH
DJJUHJDWLRQ RI LQIRUPDWLRQ UHJDUGOHVV RI RZQHUVKLS E\ DXWRPDWLQJ WKH SURFHGXUH E\ PHDQV RI ZKLFK
FUHDWRUV DUH SDLG IRU WKHLU LQWHOOHFWXDO SURSHUW\� :H ZRQ
W FRPPHQW EH\RQG VD\LQJ WKDW WKH :HE LV DQ
LGHDO WHVW EHG IRU 1HOVRQ
V LGHDV�

)URP DQ WHFKQLFDO SHUVSHFWLYH� +70/ LV D VHTXHQFH RI �H[WHQVLRQV� WR WKH RULJLQDO FRQFHSW RI
%HUQHUV�/HH � ZKLFK ZDV WH[W�RULHQWHG� %\ HDUO\ ����� ZKHQ WKH 1&6$ 0RVDLF QDYLJDWRU� EURZVHU
FOLHQW ZDV UHOHDVHG IRU WKH ; :LQGRZV 6\VWHP� +70/ KDG EHHQ H[WHQGHG WR LQFOXGH VWLOO�IUDPH
JUDSKLFV� 6RRQ DXGLR DQG RWKHU IRUPV RI PXOWLPHGLD IROORZHG�

$IWHU ����� KRZHYHU� +70/ VWDQGDUGV ZHUH D PRYLQJ WDUJHW� 0DUF $QGUHHVHQ� WKH 1&6$ 0RVDLF
SURMHFW OHDGHU� OHIW WKH 1&6$ WR IRUP ZKDW ZRXOG EHFRPH 1HWVFDSH &RUSRUDWLRQ� 8QGHU KLV WHFKQLFDO
VXSHUYLVLRQ� 1HWVFDSH ZHQW LWV RZQ ZD\ LQ RIIHULQJ QHZ IHDWXUHV ZKLFK ZHUH QRW HQGRUVHG E\
:�&�,(7)� DQG DW WLPHV ZHUH LQFRQVLVWHQW ZLWK WKH 6WDQGDUG *HQHUDOL]HG 0DUNXS /DQJXDJH �6*0/�
RULHQWDWLRQ LQWHQGHG E\ WKH GHVLJQHUV RI +70/� 6*0/ LV D GRFXPHQW GHILQLWLRQ ODQJXDJH ZKLFK LV
LQGHSHQGHQW RI DQ\ SDUWLFXODU VWUXFWXUH � L�H� OD\RXW LV GHILQHG E\ WKH SUHVHQWDWLRQ VRIWZDUH EDVHG XSRQ

8QGHU SUHVVXUH WR JDLQ PDUNHW VKDUH� QDYLJDWRU�EURZVHU GHYHORSHUV DWWHPSWHG WR DGG DV PDQ\ XVHIXO
�H[WHQVLRQV� WR WKH +70/ VWDQGDUGV DV FRXOG EH SUDFWLFDEO\ VXSSRUWHG� 7KLV FRPSHWLWLRQ KDV EHHQ
FDOOHG WKH �0RVDLF :DU�� >�@ ZKLFK SHUVLVWV LQ DOWHUHG IRUP HYHQ WR WKLV GD\�

$OWKRXJK QRW FRPSOHWH� 7DEOH � SURYLGHV D WHFKQLFDO SHUVSHFWLYH RI WKH HYROXWLRQ RI +70/�

7DEOH �� +70/ (YROXWLRQ�

QRWH� ��� 9HUVLRQ ��� LV DFWXDOO\ D VXEVHW RI 9HUVLRQ ���� WKH ODWWHU RI ZKLFK IDLOHG WR JHW HQGRUVHG E\
:�&�,(7)� ��� 'DWHV DUH RQO\ DSSUR[LPDWH EHFDXVH RI WKH WLPH ODJ EHWZHHQ WKH LQWURGXFWLRQ RI WKH
WHFKQRORJ\ DQG WKH VXEVHTXHQW HQGRUVHPHQW DV D VWDQGDUG� ,Q VRPH FDVHV WKLV GHOD\ LV PHDVXUHG LQ \HDUV�

*0/ � *HQHUDOL]HG 0DUNXS /DQJXDJH
'HYHORSHG E\ ,%0 LQ ���� WR VHSDUDWH IRUP IURP FRQWHQW LQ GLVSOD\LQJ GRFXPH

6*0/ � ,62 ���� 6WDQGDUG *HQHUDOL]HG 0DUNXS /DQJXDJH
$GRSWHG ����

+70/ 9HUVLRQ � �FLUFD �������
EDVLF +70/ VWUXFWXUH
UXGLPHQWDU\ JUDSKLFV
K\SHUWH[W

+70/ 9HUVLRQ � �FLUFD �����
IRUPV
OLVWV

+70/ 9HUVLRQ ��� �FLUFD �������
WDEOHV
DSSOHWV
VFULSWV
DGYDQFHG &*, SURJUDPPLQJ
VHFXULW\
WH[W IORZ DURXQG JUDSKLFV

+70/ 9HUVLRQ ��[ �HDUO\ �����
LQOLQH IUDPHV
IRUPDW YLD FDVFDGLQJ VW\OH VKHHWV �YV� +70/ WDJV�
FRPSRXQG GRFXPHQWV ZLWK KLHUDUFK\ RI DOWHUQDWH UHQGHULQJ VWUDWHJLHV
LQWHUQDWLRQDOL]DWLRQ
WW\ � EUDLOOH VXSSRUW
FOLHQW�VLGH LPDJH PDSV
DGYDQFHG IRUPV�WDEOHV

;0/ ������
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([WHQVLEOH 0DUNXS /DQJXDJH� 6XEVHW RI 6*0/

$PRQJ WKH PDQ\ 1HWVFDSH LQQRYDWLRQV DUH� W\SRJUDSKLFDO HQKDQFHPHQWV DQG IRQWV DOLJQPHQW DQG
FRORUL]DWLRQ FRQWUROV IRU WH[W DQG JUDSKLFV G\QDPLF XSGDWLQJ �FRQWLQXRXV UHIUHVK ZLWKRXW UHORDG� VHUYHU
SXVK�FOLHQW SXOO IUDPHV FRRNLHV SOXJ�LQV VFULSWV IUDPHV -DYD DSSOHWV OD\HUV 0DQ\ RI WKHVH KDYH EHFRPH
SDUW RI VXEVHTXHQW +70/ VWDQGDUGV� ,Q DGGLWLRQ WR WKHVH IRUPDO VWDQGDUGV� GLVFXVVLRQ LV DOUHDG\
XQGHUZD\ IRU D UDGLFDO H[WHQVLRQ RI +70/ FDOOHG ;0/ �ZZZ�Z��RUJ�;0/�$FWLYLW\�� ,Q PDQ\ ZD\V�
+70/ HYROYHG DZD\ IURP LWV QLFHO\ WKRXJKW�RXW URRWV� *0/� RU *HQHUDOL]HG 0DUNXS /DQJXDJH� ZDV
GHYHORSHG LQ WKH ����
V DW ,%0 WR GHVFULEH PDQ\ GLIIHUHQW NLQGV RI GRFXPHQWV� 6WDQGDUG *HQHUDOL]HG
0DUNXS /DQJXDJH� RU 6*0/� ZDV EDVHG RQ *0/ DQG EHFDPH DQ ,62 VWDQGDUG \HDUV ODWHU LQ WKH ����
V�
6*0/ VWLOO VWDQGV WRGD\ DV WKH PRWKHU RI DOO PDUNXS ODQJXDJHV� ,WV GHVLJQHUV ZHUH YHU\ FDUHIXO WR QRW
FRQIXVH IRUP DQG FRQWHQW� DQG FUHDWHG D ZRQGHUIXOO\ ULFK ODQJXDJH� +70/ EHFDPH D SDWFKZRUN RI LGHDV
DV LW TXLFNO\ HYROYHG RYHU WKH ODVW IHZ \HDUV� DQG PXGLHG WKH GLIIHUHQFH EHWZHHQ IRUP DQG FRQWHQW�;0/
LV DQ HIIRUW WR UHXQLWH +70/ ZLWK LWV 6*0/ URRWV� 7KH GHYHORSPHQW RI ;0/� ZKLFK EHJDQ LQ ODWH �����
GHDOV ZLWK WKH QRQ�H[WHQVLELOLW\ RI +70/ WR KDQGOH DGYDQFHG SDJH GHVLJQ DQG D IXOO UDQJH RI QHZ
PXOWLPHGLD� ;0/ ZLOO DFFRPSOLVK WKLV E\ XVLQJ

�� D PRUH 6*0/�OLNH PDUNXS ODQJXDJH �YV� +70/� DOORZV �SHUVRQDO� RU �JURXS� �RULHQWHG WDJV� DQG
�� D ORZ�OHYHO V\QWD[ IRU GDWD GHILQLWLRQ

7R VHH KRZ ;0/ GLIIHUV IURP +70/� ZH H[DPLQH D SDJH RI +70/ FRGH�

�KWPO!
�KHDG!

�WLWOH!%LEOLRJUDSK\��WLWOH!
��KHDG!
�ERG\!

�S!6PLWK� $DURQ 6� ������� �L!8QGHUVWDQGLQJ WKH :HE��L!�
:HE %RRNV� ,QF� ��S!

��ERG\!
��KWPO!

7KLV FRGH� ZKHQ UHQGHUHG E\ DQ DSSURSULDWH EURZVHU� ZRXOG DSSHDU VLPLODU WR WKH IROORZLQJ�

6PLWK� $DURQ 6� ������� 8QGHUVWDQGLQJ WKH :HE� :HE %RRNV� ,QF�

7DJV DUH VSHFLDO V\PEROV LQ +70/ DQG ;0/� DQG DUH LQGLFDWHG E\ WKH VXUURXQGLQJ OHVV�WKDQ DQG
JUHDWHU�WKDQ V\PEROV� 7KH PDMRULW\ RI WDJV DUH SDLUHG � L�H�� WKH\ VXUURXQG WKH WH[W WKDW WKH\ DIIHFW� )RU
H[DPSOH� �,! DQG ��,! LQGLFDWH WKDW WKH LWDOLFV VKRXOG EH WXUQHG RQ DQG RII� UHVSHFWLYHO\�

1RZ� FRQWUDVW WKH +70/ H[DPSOH ZLWK VDPSOH ;0/ FRGH�

�";0/ YHUVLRQ ����� "!
�[POGRF!
�ELEOLRJUDSK\!

�UHI�QDPH! 6PLWK�����E ��UHI�QDPH!
�QDPH!

�ODVW! 6PLWK ��ODVW!
�ILUVW! $DURQ ��ILUVW!
�PL! 6 ��PL!

��QDPH!
�WLWOH! 8QGHUVWDQGLQJ WKH :HE ��WLWOH!
�\HDU! ���� ��\HDU!
�SXEOLVKHU! :HE %RRNV� ,QF� ��SXEOLVKHU!
�W\SH! %RRN ��W\SH!

��ELEOLRJUDSK\!
��[POGRF!

/LNH WKH +70/ FRGH� ;0/ LV PDGH XS RI WDJV� +RZHYHU� ;0/ GRHV QRW GHVFULEH KRZ WR UHQGHU WKH
GDWD� LW PHUHO\ LQGLFDWHV WKH VWUXFWXUH DQG FRQWHQW RI WKH GDWD� +70/ GRHV KDYH VRPH RI WKHVH NLQGV RI
WDJV �IRU H[DPSOH� �WLWOH! LQ WKH DERYH +70/ H[DPSOH� EXW� IRU WKH PRVW SDUW� +70/ KDV HYROYHG
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FRPSOHWHO\ DZD\ IURP LWV 6*0/ URRWV�

;0/ ZDV GHVLJQHG WR EH FRPSDWLEOH ZLWK FXUUHQW +70/ �DQG 6*0/� IRU WKDW PDWWHU�� 7RGD\
V PRVW
FRPPRQ ZHE EURZVHUV �0LFURVRIW
V ,QWHUQHW ([SORUHU DQG 1HWVFDSH
V 1DYLJDWRU� GR QRW VXSSRUW ;0/
GLUHFWO\� ,QVWHDG� PRVW ;0/ SURFHVVRUV KDYH EHHQ LPSOHPHQWHG DV -DYD DSSOLFDWLRQV RU DSSOHWV �VHH WKH
:HE &RQVRUWLXP
V ZHEVLWH IRU D OLVW RI ;0/ SURFHVVRUV DW ZZZ�Z��RUJ�� 6XFK D -DYD SURFHVVRU FRXOG EH
LQVWUXFWHG WR UHQGHU WKH ;0/ LQVLGH WKH EURZVHU H[DFWO\ OLNH WKH UHQGHUHG +70/�

2QH RI WKH QLFH SURSHUWLHV RI ;0/ LV WKH VHSDUDWLRQ RI FRQWHQW DQG IRUPDW� 7KLV GLVWLQFWLRQ ZLOO VXUHO\
KHOS WDPH WKH :LOG :HE DV LW ZLOO DOORZ HDVLHU VHDUFKLQJ� EHWWHU VWUXFWXULQJ� DQG JUHDWHU DVVLVWDQFH WR
VRIWZDUH DJHQWV LQ JHQHUDO� +RZHYHU� WKLV LVQ
W ;0/
V JUHDWHVW YLUWXH� ZKDW PDNHV ;0/ D JUHDW OHDS
IRUZDUG IRU WKH :HE LV LWV DELOLW\ WR FUHDWH QHZ WDJV� 0XFK OLNH D PRGHUQ GDWDEDVH PDQDJHPHQW V\VWHP
FDQ GHILQH QHZ ILHOGV� ;0/ FDQ FUHDWH D QHZ WDJ� ,Q DGGLWLRQ� ;0/ WDJV FDQ DOVR KDYH VWUXFWXUH OLNH WKH
QDPH ILHOG DERYH ZDV FRPSRVHG RI ILUVW� ODVW� DQG PLGGOH LQLWLDO� $V ORQJ DV FOLHQW DQG VHUYHU DJUHH RQ WKH
VWUXFWXUH RI WKH GDWD� WKH\ FDQ IUHHO\ FUHDWH DQG VKDUH QHZ GDWD ILHOGV� W\SHV� DQG FRQWHQW YLD ;0/�

6RPH KDYH VDLG WKDW ;0/ �GRHV IRU GDWD ZKDW -DYD GRHV IRU SURJUDPV�� ([DPSOHV RI ;0/ DSSOLFDWLRQV

DUH WKH PDWK�IRUPXOD PDUNXS ODQJXDJH� 0DWK0/ �KWWS���ZZZ�Z��RUJ�75�:'�PDWK��� ZKLFK FRPELQHV
WKH DELOLW\ WR GHILQH FRQWHQW ZLWK D OHVV�SRZHUIXO VXLWH RI IHDWXUHV WR GHILQH SUHVHQWDWLRQ� $QRWKHU
H[DPSOH LV 5')� D UHVRXUFH GHVFULSWLRQ IRUPDW IRU PHWD�GDWD �KWWS���ZZZ�Z��RUJ�5')�2YHUYLHZ�KWPO��
ZKLFK LV XVHG LQ ERWK 3,&6� WKH 3ODWIRUP IRU ,QWHUQHW &RQWHQW 6HOHFWLRQ �KWWS���ZZZ�Z��RUJ�3,&6�� DQG
60,/� WKH 6\QFKURQL]HG 0XOWLPHGLD ,QWHJUDWLRQ /DQJXDJH� ZKLFK LV D GHFODUDWLYH ODQJXDJH IRU
V\QFKURQL]LQJ PXOWLPHGLD RQ WKH :HE� 7KH ;0/ SURWRW\SH FOLHQW LV -XPER
�KWWS���ZZZ�YHQXV�FR�XN�RPI�FPO��

$OWKRXJK ;0/ ZLOO KHOS PDNH PDUNLQJ XS :HE SDJHV HDVLHU� WKHUH LV VWLOO D EDWWOH UDJLQJ RYHU ZKLFK
V\VWHP VKRXOG EH UHVSRQVLEOH IRU WKH GHWDLOV RI UHQGHULQJ SDJHV� &XUUHQW +70/ FRGHUV PXVW WDNH
UHVSRQVLELOW\ IRU H[DFW SODFHPHQW RYHU SDJH OD\RXW� DQG JHWWLQJ D VWDQGDUG ORRN DFURVV EURZVHUV LV
QRQ�WULYLDO� +RZHYHU� 6*0/ OHDYHV WKH SDJH OD\RXW GHWDLOV XS WR WKH EURZVHU� ([DFWO\ KRZ WKLV
LPSRUWDQW LVVXH ZLOO SOD\ RXW UHPDLQV WR EH VHHQ�

��� +<3(57(;7 75$16)(5 35272&2/ �+773�

+773 LV D SODWIRUP�LQGHSHQGHQW SURWRFRO EDVHG XSRQ WKH FOLHQW�VHUYHU PRGHO RI FRPSXWLQJ ZKLFK UXQV
RQ DQ\ 7&3�,3� SDFNHW VZLWFKHG GLJLWDO QHWZRUN � H�J�� WKH ,QWHUQHW� +773 VWDQGV IRU +\SHU 7H[W
7UDQVIHU 3URWRFRO DQG LV WKH FRPPXQLFDWLRQ SURWRFRO ZLWK ZKLFK EURZVHUV UHTXHVW GDWD� DQG VHUYHUV
SURYLGH LW� 7KLV GDWD FDQ EH RI PDQ\ W\SHV LQFOXGLQJ YLGHR� VRXQG� JUDSKLFV� DQG WH[W� ,Q DGGLWLRQ� +773
LV H[WHQVLEOH LQ WKDW LW FDQ EH DXJPHQWHG WR WUDQVIHU W\SHV GDWD WKDW GR QRW \HW H[LVW�

+773 LV DQ DSSOLFDWLRQ OD\HU SURWRFRO� DQG VLWV GLUHFWO\ RQ WRS RI 7&3 �7UDQVPLVVLRQ )LOH 3URWRFRO� � ,W LV
VLPLODU WR LQ PDQ\ ZD\V WR WKH )LOH 7UDQVPLVVLRQ 3URWRFRO �)73� DQG 7(/1(7� +773 IROORZV WKH
IROORZLQJ ORJLFDO IORZ�

�� $ FRQQHFWLRQ IURP WKH FOLHQW
V EURZVHU LV PDGH WR D VHUYHU� W\SLFDOO\ E\ WKH XVHU KDYLQJ FOLFNHG RQ
D OLQN�

�� $ UHTXHVW LV PDGH RI WKH VHUYHU� 7KLV UHTXHVW FRXOG EH IRU GDWD �L�H�� D �*(7�� RU FRXOG EH D UHTXHVW
WR SURFHVV GDWD �L�H�� �3267� RU �387���

�� 7KH VHUYHU DWWHPSWV WR IXOILOO WKH UHTXHVW� ,I VXFFHVVIXO� WKH FOLHQW
V EURZVHU ZLOO UHFHLYH DGGLWLRQDO
GDWD WR UHQGHU� 2WKHUZLVH� DQ HUURU RFFXUV�

�� 7KH FRQQHFWLRQ LV WKHQ FORVHG�

+773 XVHV WKH VDPH XQGHUO\LQJ FRPPXQLFDWLRQ SURWRFROV DV GR DOO WKH DSSOLFDWLRQV WKDW VLW RQ WRS RI
7&3� )RU WKLV UHDVRQ� RQH FDQ XVH WKH 7(/1(7 DSSOLFDWLRQ WR PDNH DQ +773 UHTXHVW� 2WKHU 7&3�EDVHG
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DSSOLFDWLRQV LQFOXGH )73� 7)73 �7ULYLDO )LOH 7UDQVIHU 3URWRFRO�� DQG 6073 �6LPSOH 0DLO 7UDQVIHU
3URWRFRO� WR QDPH MXVW D IHZ� &RQVLGHU WKH IROORZLQJ H[DPSOH�

� WHOQHW ZZZ�XDUN�HGX ��
*(7 � +773����
$FFHSW� WH[W�KWPO
$FFHSW� WH[W�SODLQ
8VHU�$JHQW� 7(/1(7����

7KLV FRPPDQG PDGH IURP DQ\ RSHUDWLQJ V\VWHP ZLWK DFFHVV WR WKH 7(/1(7 SURJUDP UHTXHVWV WR WDON WR
SRUW ��� WKH VWDQGDUG +773 SRUW� RI D PDFKLQH UXQQLQJ D ZHE VHUYHU �7(/1(7 QRUPDOO\ XVHV SRUW ���� $
UHTXHVW LV PDGH WR JHW WKH URRW GRFXPHQW �*(7 ��� LQ D SDUWLFXODU SURWRFRO �+773������ DQG DFFHSWLQJ
HLWKHU WH[W RU +70/� 7KH GDWD �L�H�� +70/ FRGHV� DUH UHWXUQHG� DQG WKH FRQQHFWLRQ LV FORVHG� 1RWH� WKH
HQGLQJ HPSW\ OLQH LV UHTXLUHG�

&RQYHUVHO\� FRQVLGHU�

+773���� ��� 2.
6HUYHU� 1HWVFDSH�(QWHUSULVH����.
'DWH� 6XQ� �� 0D\ ���� �������� *07
&RQWHQW�W\SH� WH[W�KWPO
&RQQHFWLRQ� FORVH

�+70/!
�+($'!
���

7KHVH DUH WKH GDWD UHWXUQHG IURP WKH SUHYLRXV UHTXHVW� )LUVW� WKH VHUYHU UHVSRQGV ZLWK WKH SURWRFRO
�+773���� LQ WKLV H[DPSOH�� JLYHV WKH FRUUHVSRQGLQJ FRGH ���� 2.�� SURYLGHV GHWDLOV RI WKH VHUYHU
�1HWVFDSH�(QWHUSULVH�� GDWH DQG WLPH� DQG WKH IRUPDW RI WKH IROORZLQJ GDWD �WH[W�KWPO�� )LQDOO\� DQ HPSW\
OLQH VHSDUDWHV WKH KHDGHU IURP WKH DFWXDOO\ +70/ FRGH�

7KLV W\SH RI SURFHVVLQJ LV FDOOHG �VWDWHOHVV�� 7KLV PDNHV +773 RQO\ VOLJKWO\� \HW LPSRUWDQWO\� GLIIHUHQW
IURP )73� )73 KDV �VWDWH�� DQ )73 VHVVLRQ KDV D VHULHV RI VHWWLQJV WKDW PD\ EH DOWHUHG GXULQJ WKH FRXUVH
RI D GLDORJ EHWZHHQ FOLHQW DQG VHUYHU� )RU H[DPSOH� WKH �FXUUHQW GLUHFWRU\� DQG �GRZQORDG GDWD W\SH�
VHWWLQJV PD\EH EH FKDQJHG GXULQJ DQ )73 GLDORJ� +773� RQ WKH RWKHU KDQG� KDV QR VXFK LQWHUDFWLRQ���WKH
FRQYHUVDWLRQ LV OLPLWHG WR D VLPSOH UHTXHVW DQG UHVSRQVH� 7KLV KDV EHHQ WKH PRVW OLPLWLQJ DVSHFW RI
+773� 0XFK FXUUHQW :HE GHYHORSPHQW KDV FHQWHUHG DURXQG GHDOLQJ ZLWK WKLV SDUWLFXODU OLPLWDWLRQ RI
WKH SURWRFRO �L�H�� FRRNLHV��

$OWKRXJK +773 LV YHU\ OLPLWHG� LW KDV VKRZQ LWV IOH[LELOLW\ WKURXJK ZKDW PXVW EH RQH RI WKH PRVW
H[SORVLYH DQG UDSLGO\ FKDQJLQJ WHFKQRORJLFDO ODQGVFDSHV HYHU� 7KLV IOH[LELOLW\ LV PDGH SRVVLEOH YLD WKH
SURWRFRO
V IRUPDW QHJRWLDWLRQV� 7KH QHJRWLDWLRQ EHJLQV ZLWK WKH FOLHQW LGHQWLI\LQJ WKH W\SHV RI IRUPDWV LW
FDQ XQGHUVWDQG� 7KH VHUYHU UHVSRQGV ZLWK GDWD LQ DQ\ RI WKRVH IRUPDWV WKDW LW FDQ VXSSO\ �WH[W�KWPO LQ WKH
DERYH H[DPSOH�� ,Q WKLV PDQQHU� WKH FOLHQW DQG VHUYHU FDQ DJUHH RQ ILOH W\SHV \HW WR EH LQYHQWHG� RU ZKLFK
GHSHQG RQ SURSULHWDU\ IRUPDWV� ,I WKH FOLHQW DQG VHUYHU FDQQRW DJUHH RQ D IRUPDW� WKH GDWD LV VLPSO\
LJQRUHG�

�� '<1$0,& :(% 7(&+12/2*,(6

:HE WHFKQRORJLHV HYROYHG EH\RQG WKH RULJLQDO FRQFHSW LQ VHYHUDO LPSRUWDQW UHVSHFWV� :H H[DPLQH
+70/ IRUPV� WKH &RPPRQ *DWHZD\ ,QWHUIDFH� SOXJ�LQV� H[HFXWDEOH FRQWHQW� DQG SXVK WHFKQRORJLHV�

��� &20021 *$7(:$< ,17(5)$&(

7KH VXSSRUW RI WKH &RPPRQ *DWHZD\ ,QWHUIDFH �&*,� ZLWKLQ +773 LQ ���� DGGHG LQWHUDFWLYH

FRPSXWLQJ FDSDELOLW\ WR WKH :HE� +HUH LV D RQH�OLQH & SURJUDP WKDW IRUPDWV WKH VWDQGDUG JUHHWLQJ LQ
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EDVLF +70/� �1RWH� PDNH VXUH WKH ELQDU\ LV PDUNHG H[HFXWDEOH� $OVR� RIWHQ WKH ELQDU\ ZLOO QHHG WR KDYH
D �FJL H[WHQVLRQ WR WHOO WKH +773' VHUYHU WKDW LW VKRXOG EH H[HFXWHG UDWKHU WKDQ VLPSO\ GLVSOD\HG�� $Q\
SURJUDP FDSDEOH RI UHDGLQJ IURP �VWDQGDUG LQSXW� DQG ZULWLQJ WR �VWDQGDUG RXWSXW� FDQ EH XVHG DV D &*,
SURJUDP� DOWKRXJK WKH LQWHUSUHWHG ODQJXDJH 3HUO KDV� E\ IDU� EHHQ WKH PRVW XVHG�

PDLQ�� ^
SULQWI��&RQWHQW�W\SH� WH[W�KWPO?Q?Q�KWPO!�ERG\!

�K�!+HOOR :RUOG?���ERG\!��KWPO!?Q���
`

0DQ\ DUH VXUSULVHG WR ILQG WKH DPRXQW RI GDWD D &*, SURJUDP KDV DFFHVV WR IURP WKH DSSDUHQW
DQRQ\PRXV EURZVHU �PRUH RQ WKLV ODWHU�� )RU H[DPSOH� D &*, SURJUDP FDQ LGHQWLI\ ZKDW :HE SDJH
UHIHUUHG WKH XVHU WR WKLV VLWH� WKH EURZVHU WKH XVHU LV XVLQJ� WKH XVHU
V ,3 DGGUHVV� DQG D KRVW RI RWKHU
LQIRUPDWLRQ �LQFOXGLQJ WKH KRVW� �VHH EHORZ��

'2&80(17B5227 �KRPH�FVFL�SXEOLFBKWPO
*$7(:$<B,17(5)$&( &*,����
+773B$&&(37 LPDJH�JLI� LPDJH�[�[ELWPDS� LPDJH�MSHJ� LPDJH�SMSHJ�
LPDJH�SQJ� 
�

+773B$&&(37B&+$56(7 LVR��������
�XWI��
+773B$&&(37B/$1*8$*( HQ
+773B&211(&7,21 .HHS�$OLYH
+773B+267 HQWURS\�XDUN�HGX
+773B5()(5(5 KWWS���GDQJHUPRXVH�XDUN�HGX�aGEODQN�VDPSOHV�
+773B86(5B$*(17 0R]LOOD����� >HQ@ �;��� ,� /LQX[ ������ L����
3$7+ �VELQ��XVU�VELQ��ELQ��XVU�ELQ
48(5<B675,1*
5(027(B$''5 ���������������
5(027(B+267 GDQJHUPRXVH�XDUN�HGX
5(48(67B0(7+2' *(7
6&5,37B),/(1$0( �KRPH�GEODQN�SXEOLFBKWPO�VFP�FJL
6&5,37B1$0( �aGEODQN�VFP�FJL
6(59(5B$'0,1 URRW#ORFDOKRVW
6(59(5B1$0( HQWURS\�XDUN�HGX
6(59(5B3257 ��
6(59(5B35272&2/ +773����
6(59(5B62)7:$5( $SDFKH������

,Q JHQHUDO� D &*, SURJUDP KDV DFFHVV WR HQYLURQPHQW LQIRUPDWLRQ UHJDUGLQJ WKH QHWZRUN WUDQVDFWLRQ�
7KLV EURZVHU GDWD LV UHOD\HG WR WKH &*, SURJUDP YLD HQYLURQPHQW YDULDEOHV�

$ &*, SURJUDP PD\ FUHDWH D VSHFLDOL]HG :HE SDJH WKDW LV EDVHG RQ DQ\ RI WKH DERYH YDULDEOH YDOXHV� )RU
H[DPSOH� LI D XVHU GLG QRW FRPH IURP D VSHFLILF :HE SDJH� WKHQ WKH XVHU FRXOG EH UHMHFWHG� ,Q WKH
H[DPSOH EHORZ� RQH FRXOG WHVW +773B5()(5(5 WR VHH LI LW HTXDOV
�KWWS���GDQJHUPRXVH�XDUN�HGX�aGEODQN�VDPSOHV��� ,I LW GRHV� PRUH GDWD ZRXOG EH VKRZQ� RWKHUZLVH D
PHVVDJH LQGLFDWLQJ LQDSSURSULDWH DFFHVV FRXOG EH GLVSOD\HG�

�LQFOXGH �VWGOLE�K!
PDLQ�� ^

LI �VWUFPS�JHWHQY��+773B5()(5(5���
�KWWS���GDQJHUPRXVH�XDUN�HGX�aGEODQN�VDPSOHV���   � �

SULQWI��&RQWHQW�W\SH�
WH[W�KWPO?Q?Q�KWPO!�ERG\!�K�!:HOFRPH?����

HOVH
SULQWI��&RQWHQW�W\SH� WH[W�KWPO?Q?Q�KWPO!�ERG\!�K�!$FFHVV

'HQLHG�S!���
SULQWI����ERG\!��KWPO!?Q���

`

,Q WKLV FDVH� �PRUH GDWD� LV D G\QDPLF :HE SDJH� 7KLV &*, & SURJUDP WHVWV WR PDNH VXUH WKDW WKH XVHU LV
FRPLQJ IURP D SDUWLFXODU +773 UHIHUUHU�

3HUKDSV WKH PRVW LPSRUWDQW XVH RI &*, WR WKLV SRLQW KDV EHHQ WKH G\QDPLF SURFHVVLQJ RI &*, IRUPV
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ZKLFK HQDEOH LQSXW IURP WKH :HE XVHU�FOLHQW WR EH SDVVHG WR WKH VHUYHU IRU SURFHVVLQJ �GLVFXVVHG EHORZ��
:KLOH� LQ WKHRU\� &*, SURJUDPV FDQ SURYLGH VHUYHU�VLGH SURJUDPPLQJ IRU YLUWXDOO\ DQ\ :HE QHHG�
QHWZRUN EDQGZLGWK FRQVWUDLQWV DQG WUDQVPLVVLRQ GHOD\V PD\ PDNH VRPH KHDYLO\ LQWHUDFWLYH DQG
YROXPHWULF DSSOLFDWLRQV LQIHDVLEOH�

��� )2506

)RUPV ZHUH DGGHG WR +70/ YHUVLRQ � DURXQG ����� )RUPV DOORZ XVHUV WR JLYH IHHGEDFN WR VHUYHUV
WKURXJK VWDQGDUG *8, REMHFWV� WH[W ER[HV� FKHFN ER[HV� EXWWRQV� HWF� �VHH )LJXUH ���

)LJXUH �� 6FUHHQ GXPS RI 6HFXUH )LOH 9LHZHU IRUP�

7KH +70/ FRGH EHORZ SURGXFHG WKH VFUHHQ LQ )LJXUH �� 6HFWLRQV RI +70/ FRGH DUH PDUNHG EHWZHHQ
WKH �)250! DQG ��)250! WDJV� ,Q WKLV H[DPSOH� WKH &*, SURJUDP �GLVFXVVHG EHORZ� LV H[HFXWHG
ZKHQ WKH �9LHZ� EXWWRQ LV FOLFNHG� 7KUHH DGGLWLRQDO SLHFHV RI GDWD DUH VHQW WR WKH H[HFXWLQJ SURJUDP YLD
HQYLURQPHQW YDULDEOHV� SDVVZG� ILOH� DQG KWPO� 3DVVZG DQG ILOH DUH ERWK WH[WXDO� DQG KWPO LV D ERROHDQ
FKHFN ER[� 1RWLFH WKDW SDVVZG LV RI W\SH �SDVVZRUG� ZKLFK PDNHV WH[W W\SHG LQWR WKH DUHD DSSHDU DV
DVWHULVNV� 7KH ZRUG �FKHFNHG� DSSHDULQJ DW WKH HQG RI WKH FKHFNER[ WDJ LQGLFDWHV WKDW LV LQLWLDOO\ WUXH
�L�H�� FKHFNHG��

�+70/!
�%2'<!
�K�!6HFXUH )LOH 9LHZHU��K�!
�+5!
�)250 0(7+2' �3267� $&7,21 �DFFHVV�FJL�!
3DVVZRUG�
�LQSXW W\SH SDVVZRUG QDPH SDVVZG YDOXH �� VL]H ��!��LQSXW!
)LOH� �LQSXW W\SH WH[W QDPH ILOH YDOXH �� VL]H ��!��LQSXW!�EU!
9LHZ DV KWPO� �LQSXW W\SH FKHFNER[ QDPH KWPO FKHFNHG!
�EU!
�EU!
�LQSXW W\SH �VXEPLW� QDPH �VXEPLW� YDOXH � 9LHZ �!
��)250!
�+5!
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��%2'<!
��+70/!

7KH ILQDO SLHFH RI WKLV IRUP LV WKH DFWXDO SURJUDP WKDW LV UXQ ZKHQ �9LHZ� LV SUHVVHG� 7KLV SURJUDP�
DFFHVV�FJL� LV VKRZQ EHORZ�

���XVU�ELQ�SHUO
UHTXLUH �FJL�OLE�SO��
	5HDG3DUVH�
LQSXW��
LI ��LQSXW^
SDVVZG
` HT 
KLPRP
� ^

LI ��LQSXW^
KWPO
`� ^
H[HF �HFKR &RQWHQW�7<3(� WH[W�KWPO� HFKR� FDW �

��LQSXW^
ILOH
` __ GLH�
` HOVH ^

H[HF �HFKR &RQWHQW�7<3(� WH[W�SODLQ� HFKR� FDW �
��LQSXW^
ILOH
` __ GLH�

`
` HOVH ^

SULQW �&RQWHQW�W\SH� WH[W�KWPO?Q?Q��
SULQW ��+70/!�%2'<!�+5!��
SULQW �(UURU QRW WKH FRUUHFW SDVVZRUG�?Q��

`
SULQW ��+5!��%2'<!��+70/!?Q��
��

:H REVHUYH WKDW WKLV LV D VLPSOH 3HUO VFULSW WKDW FKHFNV D SDVVZRUG EHIRUH YLHZLQJ D VRXUFH ILOH� 7KLV
SURJUDP VKRXOG EH PDUNHG DV H[HFXWDEOH� DQG UHTXLUHV WKH VWDQGDUG 3HUO OLEUDU\ FJL�OLE�SO�

$FFHVV�FJL LV D &*, SURJUDP �GHVFULEHG EHORZ� ZULWWHQ LQ 3HUO WKDW FKHFNV IRU D SDVVZRUG ��KLPRP� LQ
WKLV FDVH�� DQG GLVSOD\V D ILOH HLWKHU DV +70/ RU DV SODLQ WH[W GHSHQGLQJ RQ WKH FKHFNER[� 7KLV PHWKRG
RI SDVVZRUG SURWHFWLQJ ILOHV LV QRW VHFXUH� DQ\RQH ZLWK DFFHVV WR WKH ILOH V\VWHP FDQ UHDG DFFHVV�FJL DQG
WKHUHIRUH YLHZ WKH SDVVZRUG �UHDG DFFHVV LV UHTXLUHG LQ RUGHU WR H[HFXWH D &*, VFULSW RQ PRVW :HE
VHUYHUV�� &XUUHQWO\� WKHUH LV QRW D IRROSURRI PHWKRG IRU DOORZLQJ SDVVZRUG�EHDULQJ :HE VXUIHUV WR KDYH
DFFHVV WR ILOHV ZKLOH SUHYHQWLQJ JHQHUDO ILOH V\VWHP XVHUV� 0DQ\ VLWHV KDYH D GHGLFDWHG VHUYHU ZLWK QR
JHQHUDO�SXUSRVH XVHUV IRU MXVW WKLV SXUSRVH� WKHUHE\ PDNLQJ WKLV IRUP VHFXUH�

)RUPV ZHUH D ZHOFRPH DGGLWLRQ WR HDUO\ +70/ VWDQGDUGV� +RZHYHU� WKH DPRXQW RI G\QDPLF LQWHUDFWLRQ

DOORZHG LV TXLWH OLPLWHG�

��� +(/3(5�$336

6R FDOOHG �+HOSHU DSSV� DUH H[WHQVLRQV RI WKH QHWZRUN EURZVHU PHWDSKRU ZKLFK GLPLQLVKHG WKH
EURZVHU�FHQWULFLW\ E\ VXSSRUWLQJ PXOWLPHGLD WKURXJK VHSDUDWH� VSHFLDO�SXUSRVH �SOD\HUV�� ,Q WKLV ZD\� D
ZLGHU UDQJH RI PXOWLPHGLD FRXOG EH UHQGHUHG WKDQ FRXOG EH HFRQRPLFDOO\ DQG SUDFWLFDEO\ EXLOW LQ WR WKH
EURZVHU LWVHOI�

7KLV WUHQG WRZDUG KHOSHU DSSV EHJDQ LQ ����� %\ \HDU
V HQG PRVW :HE EURZVHUV LQFOXGHG JHQHULF
ODXQFKSDGV ZKLFK FRXOG VSDZQ SUH�VSHFLILHG PXOWLPHGLD SOD\HUV EDVHG RQ WKH ILOHW\SH�ILOH H[WHQW ��:$9
GHVLJQDWHG 06 :LQGRZ
V DXGLR ILOH� �47 GHVLJQDWHG 4XLFNWLPH� HWF��� ,Q SUDFWLFH� RQH VLPSO\
GRZQORDGHG WKH DXWRQRPRXV KHOSHU DSSV ZKLFK FRXOG FRYHU WKH UDQJH RI PXOWLPHGLD GHVLUHG�

7KH JHQHULF ODXQFKSDG ZDV D VLJQLILFDQW WHFKQRORJLFDO DGYDQFH IRU WZR UHDVRQV� )LUVW� LW GH�FRXSOHG WKH
HYROXWLRQDU\ SDWKV� DQG KHQFH WKH GHYHORSPHQW SDFHV� RI EURZVHUV DQG PXOWLPHGLD� 7KH ILUVW PXOWLPHGLD
:HE EURZVHUV UHOLHG HQWLUHO\ RQ LQWHUQDO PHGLD SHUXVHUV� WKHUHE\ FUHDWLQJ D ERWWOHQHFN DV WKH SDFH RI
GHYHORSPHQW RI QHZ PXOWLPHGLD IRUPDWV H[FHHGHG WKDW RI WKH LQWHUQDO SHUXVHUV� %\ GH�FRXSOLQJ� ERWK
EURZVHU DQG PXOWLPHGLD GHYHORSHUV FRXOG DGYDQFH LQGHSHQGHQWO\ ZLWKRXW IHDU RI LQFRPSDWLELOLW\�

6HFRQG� JHQHULF ODXQFKSDGV VSDZQ H[WHUQDO SURFHVVHV ZKLFK H[HFXWH LQGHSHQGHQWO\ RI WKH :HE EURZVHU
DQG KHQFH UHQGHU WKH PXOWLPHGLD LQ DQ H[WHUQDO ZLQGRZ� 7KLV SURFHVV�LQGHSHQGHQFH GLVFRXUDJHV WKH
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GHYHORSPHQW RI KHOSHU DSSV WKDW DUH SURSULHWDU\ WR D SDUWLFXODU EURZVHU� ZKLFK OHG WR WKH UDSLG JURZWK RI
IUHHZDUH� VKDUHZDUH DQG FRPPHUFLDO KHOSHU DSSV WKDW DUH QRZ DYDLODEOH IRU SRSXODU FOLHQW SODWIRUPV�
7KDW WKH KHOSHU DSSV FRXOG EH XVHG LQ LVRODWLRQ RI WKH EURZVHU EHFDPH D FROODWHUDO DGYDQWDJH IRU HDV\
SHUXVDO RI ORFDO PXOWLPHGLD ILOHV DV ZHOO�

7KLV JHQHULF� EURZVHU�LQGHSHQGHQW DSSURDFK WRZDUG UHQGHULQJ PXOWLPHGLD ZRXOG EH FKDOOHQJHG WZLFH LQ
����� ILUVW E\ �SOXJ�LQV� DQG WKHQ E\ �H[HFXWDEOH FRQWHQW��

��� 3/8*�,16

�3OXJ�LQ� �DOW� �$GG�RQ�� WHFKQRORJ\ LQFUHDVHG WKH PHGLD�UHQGHULQJ FDSDELOLW\ RI EURZVHUV ZKLOH
DYRLGLQJ WKH WLPH�FRQVXPLQJ VSDZQLQJ RI VR�FDOOHG �KHOSHU DSSV� WKURXJK WKH EURZVHU
V ODXQFKSDG� 7KH
VSHHG DGYDQWDJH RI WKH SOXJ�LQV� WRJHWKHU ZLWK WKH WLJKW FRXSOLQJ WKDW H[LVWV EHWZHHQ WKH SOXJ�LQV DQG WKH
PHGLD IRUPDWV ZKLFK WKH\ UHQGHU� PDGH WKHP D KLJKO\ XVHIXO H[WHQVLRQ�

3OXJ�LQV� DV WKH QDPH LPSOLHV� DUH H[WHUQDO DSSOLFDWLRQV ZKLFK H[WHQG WKH EURZVHU
V EXLOW�LQ FDSDELOLW\ IRU
UHQGHULQJ PXOWLPHGLD ILOHV� +RZHYHU� XQOLNH KHOSHU DSSV SOXJ�LQV UHQGHU WKH PHGLD �LQOLQH� � WKDW LV�
ZLWKLQ WKH EURZVHU
V ZLQGRZ LQ WKH FDVH RI YLGHR� RU ZLWK VLPXOWDQHRXV SUHVHQWDWLRQ LQ WKH FDVH RI DXGLR�
,Q WKLV ZD\ WKH IXQFWLRQDOLW\ RI WKH SOXJ�LQ LV VHDPOHVVO\ LQWHJUDWHG ZLWK WKH RSHUDWLRQ RI WKH EURZVHU�
3OXJ�LQV DUH RIWHQ SURSULHWDU\ DQG EURZVHU�VSHFLILF EHFDXVH RI WKLV WLJKW LQWHJUDWLRQ� 6RPH RI WKH PRUH
SRSXODU FXUUHQW SOXJ�LQ WHFKQRORJLHV DUH :HE WHOHSKRQ\� YLUWXDO UHDOLW\ DQG ��' SOD\HUV� DQG UHDO�WLPH

�RU� �VWUHDPLQJ�� DXGLR DQG YLGHR� �Q�E�� 7KH ZRUG �VWUHDPLQJ� KDV FRPH WR PHDQ WKH DELOLW\ RI D
PXOWLPHGLD ILOH WR EHJLQ WR EH H[SHULHQFHG E\ WKH XVHU EHIRUH WKH HQWLUH ILOH KDV FRPSOHWHO\ GRZQORDGHG�
)RU H[DPSOH� DQ KRXU�ORQJ DXGLR ILOH PD\ EHJLQ SOD\LQJ DIWHU D IHZ VHFRQGV RI GRZQORDGLQJ DQG
FRQWLQXH SOD\LQJ ZKLOH WKH UHVW RI WKH ILOH LV GRZQORDGHG� 7KLV ZRUNV E\ KDYLQJ WKH SOXJ�LQ GRZQORDG D
EXIIHU RI GDWD SULRU WR H[HFXWLRQ� WKHUHE\ NHHSLQJ MXVW DKHDG RI WKH SOD\HU��

3OXJ�LQV SURYHG WR EH D XVHIXO QRWLRQ IRU FUHDWLQJ H[WHQGDEOH EURZVHUV� +RZHYHU� WKHUH ZDV D UXE�
SOXJ�LQ GHYHORSHUV PXVW ZULWH DQG FRPSLOH FRGH IRU HDFK WDUJHW SODWIRUP� $OWKRXJK PRVW PRGHUQ
SODWIRUPV VXSSRUW & DQG &�� FRPSLOHUV� SRUWLQJ SOXJ�LQ DSSOLFDWLRQV LV VWLOO QRQ�WULYLDO� 7KLV
UHTXLUHPHQW ZDV HOLPLQDWHG WKURXJK WKH QRWLRQ RI H[HFXWDEOH FRQWHQW�

��� (;(&87$%/( &217(17

([HFXWDEOH FRQWHQW FRQWLQXHV WKH WKHPH RI WLJKW LQWHJUDWLRQ EHWZHHQ PXOWLPHGLD SHUXVHU DQG EURZVHU�
EXW ZLWK D VOLJKW WZLVW� ,Q WKH FDVH RI H[HFXWDEOH FRQWHQW� WKH PXOWLPHGLD DQG WKH SHUXVHU DUH RQH� 7KDW LV�
DQ HQDEOHG EURZVHU ZLOO GRZQORDG WKH H[HFXWDEOH ILOHV ZKLFK UHQGHU WKH PXOWLPHGLD DQG H[HFXWH WKHP DV
ZHOO� DOO ZLWKLQ WKH EURZVHU
V RZQ ZRUNVSDFH RQ WKH FOLHQW�

7KH DGYHQW RI H[HFXWDEOH FRQWHQW DGGHG D KLJK OHYHO RI DQLPDWHG PHGLD UHQGHULQJ DQG LQWHUDFWLYH
FRQWHQW RQ WKH FOLHQW VLGH� 7KHUH DUH PDQ\ PHWKRGV ZLWK ZKLFK WR LPSOHPHQW GDWD LQ DQ H[HFXWDEOH
FRQWHQW SDUDGLJP� 2QH H[DPSOH LV WR VLPSO\ XVH WKH SOXJ�LQ WHFKQRORJ\ GHVFULEHG DERYH� +RZHYHU� WKLV
PHWKRG UHTXLUHV WKDW WKH XVHU SUHYLRXVO\ GRZQORDG WKH QHFHVVDU\ SOXJ�LQ� ,Q DGGLWLRQ� GHYHORSHUV ZRXOG
EH UHTXLUHG WR ZULWH DQG PDLQWDLQ WKHLU FRGH RQ DOO SODWIRUPV WKDW WKH\ ZDQW WR VXSSRUW� DV PHQWLRQHG�

$ EHWWHU VROXWLRQ ZDV WR SURYLGH D VWDQGDUG HQYLURQPHQW IRU SURJUDPPLQJ VR WKDW SURJUDPV FRXOG EH
WUHDWHG DV XELTXLWRXVO\ DV +70/� :KLOH WKHUH DUH VHYHUDO FRPSHWLQJ SDUDGLJPV IRU :HE�RULHQWHG
H[HFXWDEOH FRQWHQW� LQFOXGLQJ -DYD6FULSW� 7HOHVFULSW� DQG $FWLYH�;� WKH FURVV�SODWIRUP ODQJXDJH� -DYD
�>��@>��@�� ZDV WKH FOHDU HQYLURQPHQW RI FKRLFH E\ HDUO\ ����� 6XQ 0LFURV\VWHPV FUHDWHG -DYD VR WKDW

GHYHORSHUV FRXOG SURGXFH SODWIRUP�LQGHSHQGHQW PRGXOHV WKDW DUH H[HFXWDEOH RQ HQDEOHG :HE EURZVHUV�
$ -DYD SURJUDP UXQ RQ WKH :HE LV FDOOHG DQ DSSOHW�

SXEOLF FODVV +HOOR:RUOG H[WHQGV MDYD�DSSOHW�$SSOHW ^
SXEOLF YRLG SDLQW�MDYD�DZW�*UDSKLFV J� ^

J�GUDZ6WULQJ��+HOOR :RUOG����
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`
`

7KLV DSSOHW LV D VDPSOH SURJUDP ZULWWHQ LQ -DYD DQG VWRUHG ZLWK WKH ILOHQDPH +HOOR:RUOG�MDYD� ,W
GLVSOD\V WKH VWDQGDUG JUHHWLQJ�

7KH GHYHORSPHQW DQG XVH RI D -DYD $SSOHW UXQV DV IROORZV�

�� $ SURJUDPPHU ZULWHV DQ REMHFW�RULHQWHG SURJUDP �HQGLQJ ZLWK �MDYD� VHH DERYH�
�� $ FRPSLOHU �6XQ
V YHUVLRQ LV ZULWWHQ LQ -DYD� WUDQVODWHV WKH VRXUFH FRGH LQWR -DYD E\WH�FRGH �DOVR

FDOOHG D FODVV ILOH DV WKH\ HQG ZLWK �FODVV��
�� $ -DYD YLUWXDO PDFKLQH �-90�� XVXDOO\ ORFDWHG LQ D EURZVHU� LQWHUSUHWV WKH E\WH�FRGH LQWR

PDFKLQH�VSHFLILF FRPPDQGV�

-DYD KDV SUREDEO\ VSDUNHG PRUH DFWLYLW\ LQ FRPSXWHU VFLHQFH WKDQ WKH :HE LWVHOI� ,Q RQH LPSRUWDQW VHQVH�
-DYD LV D FRPSXWHU� 7KH -DYD ODQJXDJH KDV FRPPDQGV IRU SHUIRUPLQJ QRUPDO RSHUDWLRQV� EXW DOVR
LQFOXGHV PHWKRGV IRU UHQGHULQJ JUDSKLFDO REMHFWV� 7KH FRQFHSW RI �-DYD� DFWXDOO\ KDV WKUHH� YHU\ GLIIHUHQW
SDUWV� 7KHVH DUH� WKH -90� WKH -DYD V\QWD[� DQG WKH -DYD E\WH FRGH FRPSLOHU� &XUUHQWO\� DOO RI WKHVH DUH
WLJKWO\ LQWHJUDWHG� EXW DUH VORZO\ EHFRPLQJ WKUHH GLVWLQFW SDUWV� )RU H[DPSOH� DQ\ ODQJXDJH FRXOG
�WKHRUHWLFDOO\� EH FRPSLOHG IRU WKH -90� 3URJUDPPHUV FRXOG FRQWLQXH WR ZULWH LQ �D VXEVHW� RI &�� RU
&2%2/� DQG WKHLU FRGH ZRXOG OLYH RQ UXQQLQJ LQ PRGHUQ EURZVHUV� $OVR� EURZVHUV DUH XWLOL]LQJ WKH
FRQFHSW RI �-XVW�LQ�WLPH� �-,7� FRPSLODWLRQ� 7KLV DOORZV WKH VHUYHU FRPSXWHU WR FRPSLOH WKH -DYD E\WH
FRGH WR QDWLYH FRGH ULJKW DIWHU GRZQORDGLQJ� 7KH -DYD V\QWD[ LV DOVR EHLQJ FRPSLOHG GLUHFWO\ WR QDWLYH

FRGH VR WKDW LW PD\ DFW DV D �UHJXODU� JHQHUDO�SXUSRVH ODQJXDJH DV ZHOO�

7KHVH LVVXHV DUH IXUWKHU FRPSOLFDWHG E\ D KXJH DPRXQW RI UHVHDUFK LQ UHODWHG DUHDV� )RU H[DPSOH� 6XQ
KDV UHFHQWO\ GHYHORSHG D FKLS WKDW DFWXDOO\ LPSOHPHQWV WKH -90 LQ KDUGZDUH�

1RW VXUSULVLQJO\� WKLV ODWHVW H[WHQVLRQ RI WKH :HE WKDW LQYROYHV H[HFXWLQJ IRUHLJQ SURJUDPV GRZQORDGHG
DFURVV WKH QHWZRUNV� LV QRW ZLWKRXW VHFXULW\ ULVN� +RZHYHU� -DYD KDV EHHQ GHVLJQHG IURP WKH JURXQG XS
ZLWK VHFXULW\ LVVXHV LQ PLQG�

&XUUHQWO\� -DYD UXQV LQ RQH RI WZR PRGHV� DSSOLFDWLRQ RU DSSOHW� ,Q DSSOLFDWLRQ PRGH� -DYD KDV IXOO DFFHVV
WR RQH
V V\VWHP �SULQWHUV� GULYHV� PRQLWRU� HWF�� � WKHUH DUH QR VHFXULW\ OLPLWDWLRQV� 7KLV DOORZV
SURJUDPPHUV WR ZULWH JHQHUDO�SXUSRVH DSSOLFDWLRQV� &RUHO KDV ZULWWHQ YHUVLRQV RI WKHLU SRSXODU RIILFH
VXLWH LV VXFK D PDQQHU� ZKLFK DOORZV LW WR UXQ RQ DQ\ PDFKLQH ZLWK D -90�

+RZHYHU� PRVW RI WKH LQWHUHVW LQ -DYD KDV EHHQ LQ LWV DSSOHW PRGH� 7KH GHVLJQHUV RI -DYD ZHUH VHQVLWLYH
WR VHFXULW\ LVVXHV� DQG WKHUHIRUH JHQHUDO DFFHVV WR WKH FOLHQW
V V\VWHP FRXOG QRW EH SHUPLWWHG� $OWKRXJK
WKLV JUHDWO\ UHVWULFWV ZKDW -DYD DSSOHWV FDQ GR� LW LV D UHODWLYHO\ VHFXUH V\VWHP >��@� )RU WKH ILUVW WLPH� VXFK
DSSOHWV RIIHU WKH DELOLW\ IRU VDIH H[HFXWDEOH FRQWHQW� �Q�E�� -DYD ��� SHUPLWV D XVHU WR DOORZ -DYD DSSOHWV WR
KDYH IXOO RU SDUWLDO FRQWURO RI WKH FOLHQW
V PDFKLQH� GLVNV� HWF� 7KLV JUHDWO\ HQKDQFHV WKH SRZHU RI DSSOHWV�
EXW FUHDWHV D PRUH FRPSOH[ VHFXULW\ FRQWURO V\VWHP IRU WKH XVHU��

-DYD KDV EHHQ WKH PRVW VXFFHVVIXO H[HFXWDEOH FRQWHQW ODQJXDJH� EXW WKHUH DUH PDQ\ RWKHUV� 7FO
�>��@�>��@� SURQRXQFHG �WLFNOH�� KDV DOVR EHFRPH D SRSXODU VFULSWLQJ ODQJXDJH IRU H[HFXWDEOH FRQWHQW�
EXW GRHV UHTXLUH D SOXJ�LQ LQ RUGHU WR RSHUDWH DV LW LV QRW EXLOW LQWR WKH FXUUHQW EURZVHUV� 7FO ZDV

�UHWURILWWHG� IRU :HE XVH ZLWK VHFXULW\ IHDWXUHV �WKH VR�FDOOHG �6DIH 7FO� YHUVLRQ�� 7FO� OLNH -DYD� VXSSRUWV
EDVLF SURJUDPPLQJ IXQFWLRQV DV ZHOO DV D JUDSKLFDO XVHU LQWHUIDFH �*8,��

3UREDEO\ WKH VHFRQG PRVW VXFFHVVIXO WHFKQRORJ\ IRU H[HFXWDEOH FRQWHQW LV 0LFURVRIW
V $FWLYH�;�
$FWLYH�; LV QRW D ODQJXDJH� EXW UDWKHU D PHWKRG IRU G\QDPLFDOO\ GRZQORDGLQJ DQG XVLQJ VKDUHG OLEUDULHV�
$FWLYH�; LV JHQHUDOO\ D :LQGRZV�RQO\ VROXWLRQ WKDW UHTXLUHV SURJUDPPHUV WR EXLOG WKH H[HFXWDEOH
FRQWHQW XQGHU WKDW 26� +RZHYHU� D WKLUG SDUW\ GHYHORSHU� 1FRPSDVV �ZZZ�QFRPSDVV�FR�XN� KDV
GHYHORSHG D PHWKRG IRU 8QL[ V\VWHPV UXQQLQJ 1HWVFDSH
V 1DYLJDWRU WR H[HFXWH $FWLYH�; H[HFXWDEOHV�
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7KLV WHFKQLTXH VKRZV $FWLYH�;
V VLPLODULW\ WR SOXJ�LQV� DV 1&RPSDVV KDV EHHQ LPSOHPHQWHG DV VXFK�

+RZHYHU� XQOLNH -DYD� $FWLYH�; KDV QR VHFXULW\ PRGHO� $Q $FWLYH�; SURJUDP LQ H[HFXWLRQ KDV WKH IXOO
UDQJH RI 26 IXQFWLRQV DYDLODEOH WR LW DV ZRXOG DQ\ W\SLFDO DSSOLFDWLRQ >��@� 7KLV LOOXVWUDWHV WKH WUDGH�RII
EHWZHHQ SURYLGLQJ DSSOHWV ZLWK JUHDWHU SRZHU DQG IOH[ELOLW\ RQ WKH RQH KDQG DQG SURYLGLQJ WKH KRVW ZLWK
JUHDWHU VHFXULW\ RQ WKH RWKHU� -DYD DQG $FWLYH�; WDNH GLIIHUHQW DSSURDFKHV WR WKLV GLOHPPD�

7R PLQLPL]H WKH SRWHQWLDOO\ GLVDVWURXV VHFXULW\ SUREOHP ZLWK $FWLYH�;� 0LFURVRIW DWWHPSWV WR GHDO ZLWK
WKH VHFXULW\ LVVXH ZLWK �FHUWLILFDWLRQ�� &HUWLILFDWLRQ LV WKH IRUPDO SURFHGXUH RI OLVWLQJ \RXU FRPSDQ\ DQG
SURJUDPV ZLWK DQ RIILFLDO UHJLVWUDU �9HULVLJQ LV RQH VXFK FRPSDQ\�� ,QWHUQHW ([SORUHU �WKH RQO\ FXUUHQW
EURZVHU VXSSRUWLQJ $FWLYH�;� ZLOO RQO\ DOORZ $FWLYH�; DSSOHWV WKDW KDYH EHHQ FHUWLILHG DQG DFFHSWHG E\
WKH XVHU WR EH GRZQORDGHG DQG H[HFXWHG �-DYD ��� DSSOHWV PD\ DOVR EH FHUWLILHG�� 2I FRXUVH� WKHUH LV
QRWKLQJ WR SUHYHQW D SURJUDPPHU IURP GRLQJ GHYLRXV DFWV RQFH WKHLU $FWLYH�; FRQWURO KDV EHHQ LQVWDOOHG
RQ RQH
V PDFKLQH RQFH LW KDV EHHQ FHUWLILHG� &HUWLILFDWLRQ GRHV QRW SUHYHQW HYLO�GRHUV� EXW DW OHDVW RQH
NQRZV ZKHUH WKH KDUP FDPH IURP DIWHUZDUGV� %HFDXVH RI WKHVH SURSHUWLHV� $FWLYH�; LV UHDOO\ RQO\ D
FKRLFH IRU :LQGRZV�RQO\ ,QWUDQHWV ZKHUH FOLHQWV FDQ IDLWKIXOO\ WUXVW WKHLU VHUYHUV�

$V FDQ EH VHHQ� EURZVHUV DUH D FRPSOH[ HQYLURQPHQW VXSSRUWLQJ PDQ\ NLQGV RI LQWHUDFWLQJ VFULSWV�
SOXJ�LQV� HWF� $V RI HDUO\ ����� PDQ\ VHFXULW\ SUREOHPV ZHUH VWLOO EHLQJ UHSRUWHG LQ WKH PHGLD�

��� 352*5$00,1*

-DYD FDQ DOVR EH XVHG DV D VHUYHU VFULSWLQJ ODQJXDJH �VXFK D VHUYHU VLGH SURJUDP LV VRPHWLPHV FDOOHG D
�VHUYOHW��� 8VXDOO\� RQH ZDQWV VHUYHU FRGH WR EH DV VPDOO DQG IDVW DV SRVVLEOH� DQG -DYD GRHVQ
W FXUUHQWO\
PHHW WKHVH FULWHULD� +RZHYHU� LW PDNHV D JRRG SURWRW\SLQJ ODQJXDJH DV LW KDV PDQ\ EXLOW�LQ IXQFWLRQV WKDW
PDNH LW H[WUHPHO\ XVHIXO IRU :HE�EDVHG VHUYHU DSSOLFDWLRQV �VHH VRXUFH FRGH� EHORZ�� :KHQ WKHUH DUH
QDWLYH FRPSLOHUV �L�H�� FRPSLOHUV WKDW SURGXFH PDFKLQH FRGH UDWKHU WKDQ E\WH FRGH� IRU VHUYHU PDFKLQHV�
-DYD ZLOO QRW RQO\ EH WKH EHVW SURWRW\SLQJ ODQJXDJH IRU WKHVH DSSOLFDWLRQV� EXW ZLOO EH WKH EHVW 5DSLG
$SSOLFDWLRQ 'HYHORSPHQW �5$'� WRRO DV ZHOO�
























 )LOH +WWSGDHPRQ�MDYD
LPSRUW MDYD�QHW�
�
LPSRUW MDYD�LR�
�
LPSRUW MDYD�XWLO�
�

SXEOLF FODVV +WWSGDHPRQ ^
SXEOLF VWDWLF YRLG PDLQ �6WULQJ DUJY>@ � WKURZV ,2([FHSWLRQ ^

6HUYHU6RFNHW VV  QHZ
6HUYHU6RFNHW�,QWHJHU�SDUVH,QW�DUJY>�@���

ZKLOH �WUXH� ^
QHZ +WWSG&RQQHFWLRQ� VV�DFFHSW�� ��

`
`

`

FODVV +WWSG&RQQHFWLRQ H[WHQGV 7KUHDG ^
6RFNHW VRFN�

+WWSG&RQQHFWLRQ�6RFNHW V� ^ �� FRQVWUXFWRU
VRFN  V�
VHW3ULRULW\�1250B35,25,7< � ���
VWDUW���

`

SXEOLF YRLG UXQ�� ^
WU\ ^

2XWSXW6WUHDP RXW  VRFN�JHW2XWSXW6WUHDP���
6WULQJ UHT  QHZ

'DWD,QSXW6WUHDP�VRFN�JHW,QSXW6WUHDP����UHDG/LQH���
6\VWHP�RXW�SULQWOQ��5HTXHVW� � � UHT��
6WULQJ7RNHQL]HU VW  QHZ 6WULQJ7RNHQL]HU� UHT��
LI � �VW�FRXQW7RNHQV�� ! �� 		
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VW�QH[W7RNHQ���HTXDOV��*(7��� ^
LI � �UHT  VW�QH[W7RNHQ����VWDUWV:LWK����� �

UHT  UHT�VXEVWULQJ����
LI � UHT�HQGV:LWK����� __ UHT�HTXDOV���� �

UHT  UHT � �LQGH[�KWPO��
WU\ ^

)LOH,QSXW6WUHDP ILV  QHZ )LOH,QSXW6WUHDP� UHT��
E\WH >@ GDWD  QHZ E\WH >ILV�DYDLODEOH�� @�
ILV�UHDG� GDWD ��
RXW�ZULWH� GDWD��

` FDWFK �)LOH1RW)RXQG([FHSWLRQ H� ^
QHZ 3ULQW6WUHDP�RXW��SULQWOQ����� 1RW )RXQG���

`
` HOVH

QHZ 3ULQW6WUHDP�RXW��SULQWOQ����� %DG 5HTXHVW���
VRFN�FORVH���

` FDWFK �,2([FHSWLRQ H� ^
6\VWHP�RXW�SULQWOQ��,�2 HUURU � � H��

`
`

`

7KLV LV D YHU\ VPDOO �LQVHFXUH� ZHE VHUYHU ZULWWHQ LQ -DYD �DIWHU 1HLPH\HU DQG 3HFN� ������ 7KLV SURJUDP
UXQV RQ D VHUYHU DQG UHWULHYHV +70/ ILOHV WR VWDQGDUG EURZVHUV� :DUQLQJ� WKLV OLWWOH VHUYHU FDQ VHUYH XS
DQ\ ILOH RQ \RXU FRPSXWHU� VR GRQ
W XVH LW RQ D PDFKLQH FRQWDLQLQJ VHQVLWLYH GDWD�

��� '+70/

7KH LGHD RI '\QDPLF +70/ LV WR H[SRVH WKH VHW RI HYHQWV WKDW DOORZV D :HEPDVWHU WR SURJUDP D SDJH WR
UHVSRQG WR PDQ\ FRPPRQ LQWHUDFWLRQV EHWZHHQ WKH XVHU DQG WKH GRFXPHQW� 7KH SURSRVHG '\QDPLF
+70/ HYHQW PRGHO LV EDVHG RQ WZR SRZHUIXO IHDWXUHV IRU FRQWUROOLQJ WKH GRFXPHQW
V EHKDYLRU� HYHQW
EXEEOLQJ DQG GHIDXOW DFWLRQV� :KHQHYHU WKH XVHU LQWHUDFWV ZLWK WKH SDJH DQ HYHQW LV ILUHG� 7KH XVHU
JHQHUDWHV HYHQWV LQ WKH VWDQGDUG ZD\V� PRYLQJ WKH PRXVH� FOLFNLQJ D PRXVH EXWWRQ� RU W\SLQJ RQ WKH
NH\ERDUG ZLWKLQ D GRFXPHQW� &KDQJHV LQ GRFXPHQW VWDWH FDQ DOVR ILUH HYHQWV LQFOXGH WKH ORDGLQJ RI WKH
GRFXPHQW� LPDJHV� RU REMHFWV�

'+70/ LV VLPLODU WR -DYD6FULSW� H[FHSW '+70/ LV HYHQ OHVV VWDEOH� QHLWKHU 0LFURVRIW QRU 1HWVFDSH
VXSSRUW LW� DQG QHLWKHU 0LFURVRIW QRU 1HWVFDSH KDYH GHWHUPLQHG H[DFWO\ KRZ LW VKRXOG ZRUN� )XWXUH
EURZVHU VXSSRUW IRU '+70/ LV XQNQRZQ >��@�
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6FULSWLQJ /DQJXDJH
$GYDQWDJHV
'LVDGYDQWDJHV
6RXUFH

�� -DYD6FULSW
6WDQGDUG LQ EURZVHUV
RQO\ ZRUNV LQ EURZVHUV
KWWS���GHYHORSHU�QHWVFDSH�FRP�RQH�MDYDVFULSW

�� 0HWD&DUG
(DV\ IRU QRQSURJUDPPHUV WR OHDUQ
9HU\ VPDOO FXVWRPHU EDVH
KWWS���ZZZ�PHWDFDUG�FRP

�� 3HUO
:LGHO\ XVHG DQG GRPLQDQW LQ &*,� VSHFLDOL]HG H[WHQVLRQV DUH DYDLODEOH
*8,� :LQGRZV� 0DF 26 PDLQWHQDQFH JLYHQ OHVV DWWHQWLRQ
KWWS���ZZZ�SHUO�RUJ�

�� 3\WKRQ
$ FOHDQ� SRUWDEOH� PDLQWDLQDEOH ODQJXDJH
%DVH RI 3\WKRQ H[SHUWLVH VWLOO VPDOO
KWWS���ZZZ�S\WKRQ�RUJ�

�� 5H[[
$YDLODEOH IRU DQG ZHOO LQWHJUDWHG ZLWK DOO ,%0 26HV� LQFOXGLQJ PDLQIUDPHV
,PSRYHULVKHG OLEUDU\ RI IDFLOLWLHV FRPSDUHG WR 3HUO� 3\WKRQ� DQG 7FO
KWWS���ZZZ�UH[[OD�RUJ�

�� 7FO
6LPSOH V\QWD[� HDVLO\ OHDUQHG� H[WHQVLEOH
&OXPV\ IRU DULWKPHWLF DQG VRPH RWKHU RSHUDWLRQV
KWWS���WFOFRQVRUWLXP�RUJ�

�� 9%6FULSW
5HVHPEOHV 9LVXDO %DVLF
VLQJOH VRXUFH� XVHIXO RQO\ ZLWK 0LFURVRIW :HE SURGXFWV
KWWS���ZZZ�PLFURVRIW�FRP�VFULSWLQJ�YEVFULSW�GHIDXOW�KWP

)LJXUH �� 6XPPDU\ RI 6FULSWLQJ /DQJXDJHV �DIWHU /DLUG DQG 6RUDL]� ������

��� 6(59(5 6,'( ,1&/8'(6

6HUYHU�6LGH ,QFOXGHV �66,� DUH DQRWKHU PHWKRG RI G\QDPLFDOO\ FUHDWLQJ ZHESDJH FRQWHQW� 66,
V DUH
FRPPDQGV ZKLFK DUH SDUVHG DQG SURFHVVHG E\ WKH ZHE VHUYHU� 66,
V PD\ EH WKH HDVLHVW PHWKRG IRU WKH
ZHE PDVWHU WR FUHDWH G\QDPLF :HE SDJHV� &RQVLGHU WKLV VLPSOH +70/ FRGH�

�+70/!
�%2'<!
�����HFKR YDU �/$67B02',),('� ��!
��%2'<!
��+70/!

7R DXWRPDWLFDOO\ DGG D �ODVW PRGLILHG� GDWH WR D SDJH UHTXLUHV D VLPSOH �HFKR 66, FRPPDQG DV VKRZQ
DERYH� 7KLV ZHE SDJH ZRXOG GLVSOD\ WH[W LQ WKH IRUP RI �0RQGD\� ���-XQ��� �������� &'7�� 1RWLFH WKDW
WKH 66, FRPPDQG LV VDQGZLFKHG EHWZHHQ ���� DQG ��!� 7KHVH +70/ WDJV VLJQDO D FRPPHQW� DQG
WKHUHIRUH� DUH LJQRUHG E\ EURZVHUV LI WKH VHUYHU GRHV QRW VXSSRUW 66,�

66,V DUH XVHIXO IRU VHYHUDO UHDVRQV�

�� FUHDWHV HDV\ WR PDLQWDLQ FRGH� DOO FRPPDQGV VWD\ LQ WKH +70/ ILOHV
�� KHOSV FUHDWH VWUXFWXUHG� XQLIRUP VLWHV
�� HDV\ IRU QRQ�SURJUDPPHUV WR XVH

�� RI �� ���������� �����
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66, LV FRPSRVHG RI IRXU PDLQ FRPPDQGV �FRQILJ� �HFKR� �LQFOXGH� DQG �H[HF ZKLFK DOORZ D ZHEPDVWHU
WR FRQILJ VHWWLQJV� GLVSOD\ LQIRUPDWLRQ� LQFOXGH VRXUFH ILOHV� DQG H[HFXWH SURJUDPV UHVSHFWLYHO\� )RU
H[DPSOH� RQH FRXOG LQFOXGH D VWDQGDUG IRRWHU ZLWK WKH 66, �����LQFOXGH YLUWXDO �IRRWHU�W[W� ��!�

+RZHYHU� WKH 66, GLUHFWLYHV KDYH UHFHQWO\ EHHQ IXUWKHU HQKDQFHG� 66, QRZ LQFOXGHV� �VHW� �LI� �HOVH� DQG
�HQGLI� 7KLV FUHDWHV D SRZHUIXO SURJUDPPLQJ HQYLURQPHQW IRU FUHDWLQJ G\QDPLF +70/ SDJHV DV WKH
SURJUDP EHORZ LOOXVWUDWHV�
�+70/!
���� �LI H[SU ��+773B86(5B$*(17  �A0R]LOOD�� ��!
<RX DUH XVLQJ D 1HWVFDSH %URZVHU
���� �HOVH ��!
<RX DUH XVLQJ DQRWKHU EURZVHU
���� �HQGLI ��!
��+70/!

)LJXUH �� 6DPSOH +70/ SDJH ZKLFK XVHV WKH HQYLURQPHQW
YDULDEOH +773B86(5B$*(17 WR G\QDPLFDOO\ GHWHUPLQH
ZKDW WH[W WR GLVSOD\�

��� 386+ 7(&+12/2*,(6

$Q LQWHUHVWLQJ WHFKQRORJ\ �DERXW IDFH� RFFXUUHG LQ WKH PLG�����
V� 7KH :HE ZLWQHVVHG WKH GHSOR\PHQW
RI LQIRUPDWLRQ DFTXLVLWLRQ WRROV ZKLFK ZHQW EH\RQG WKH RULJLQDO �LQIRUPDWLRQ�SXOO� FRQFHSW EHKLQG WKH
:HE� �3XVK WHFKQRORJ\�� RU �SXVK�SKDVH WHFKQRORJ\�� �VHH� >�@� IRXQG ZLGH XVH LQ ������ � WR WKH UHJUHW
RI PDQ\ 0,6 PDQDJHUV ZKR ZDWFKHG WKHLU FRUSRUDWH EDQGZLGWK ZLWKHU DZD\ XQGHU WKH VWUDLQ� ,Q LW
V PRVW
EDVLF IRUP� SXVK WHFKQRORJ\ LV DQ DXWRPDWHG GHOLYHU\ HQYLURQPHQW ZKLFK SURGXFHV WLPHO\ GRZQORDGV RI
LQIRUPDWLRQ ZLWKRXW HQG�XVHU LQYROYHPHQW� ,Q WKLV FDSDFLW\� LW LV VHHQ DV WKH PRVW UHFHQW RIIVKRRW RI DQ
HYROXWLRQDU\ SDWK ZKLFK EHJLQV ZLWK WHOHJUDSK\�

(DUO\ ZLUH VHUYLFHV �H�J�� $VVRFLDWHG 3UHVV� 5HXWHUV� ZHUH DOVR �SXVK\� LQ WKH VDPH VHQVH DV PRGHUQ SXVK

FOLHQWV� %RWK GLVWULEXWH LQIRUPDWLRQ DXWRPDWLFDOO\ ZLWKRXW UHTXLULQJ HQG�XVHU UHTXHVWV� (PDLO LV SXVK\ LQ
WKLV UHJDUG DV ZHOO � ��� LQ WKH LQWHUSHUVRQDO FDVH� DQG ��PDQ\ ZKHQ GRQH ZLWK GLVWULEXWLRQ OLVWV DQG DOLDV
ILOHV� 7HOHYLVLRQ DQG UDGLR DUH DOVR SXVK\� /LNH HPDLO� :HE SXVK LV LQKHUHQWO\ GLJLWDO DQG QHWZRUN�EDVHG�
DQG OLNH WHOHYLVLRQ DQG UDGLR DQG WKH ZLUH VHUYLFHV� LW VXSSRUWV D ZLGH UDQJH RI EURDGFDVWLQJ DQG
QDUURZFDVWLQJ DSSOLFDWLRQV�

7KH PRVW UHFHQW LQFDUQDWLRQ RI SXVK WHFKQRORJ\ LV D FORVH GHVFHQGHQW RI WKH �VHUYHU SXVK� FRQFHSW
GHYHORSHG E\ 1HWVFDSH LQ ����� 7KH SULQFLSOH EHKLQG WKLV :HE H[WHQVLRQ ZDV �G\QDPLF XSGDWLQJ�� ,W
ZDV WKRXJKW WKDW WKHUH ZHUH OLNHO\ WR EH PDQ\ VLWXDWLRQV LQ ZKLFK LW LV GHVLUDEOH WR FRQWLQXRXVO\ XSGDWH
:HE EURZVHU ZLQGRZV ZLWK YRODWLOH LQIRUPDWLRQ� 2YHU WKH SDVW IHZ \HDUV� VHUYHU SXVK KDV EHHQ XVHG WR
SURGXFH PXOWL�FHOO DQLPDWLRQV� VOLGH VKRZV� �WLFNHU WDSHV�� DXWRPDWLF SDVV�WKURXJK RI :HE VSODVK SDJHV�
DQG VR IRUWK� '\QDPLF XSGDWLQJ ZDV D ZD\ RI RYHUFRPLQJ WKH �VWDWHOHVV� SURWRFRO RI WKH :HE� ZKLFK
GLVFRQQHFWV WKH FOLHQW�VHUYHU FRQQHFWLRQ LPPHGLDWHO\ DIWHU HDFK WUDQVDFWLRQ F\FOH� DV SUHYLRXVO\
GHVFULEHG�

$FWXDOO\� VHUYHU SXVK ZDV MXVW RQH�KDOI RI 1HWVFDSH
V G\QDPLF XSGDWLQJ GXR� 7KH RWKHU KDOI ZDV FOLHQW
SXOO� 6HUYHU SXVK UHIUHVKHG LQIRUPDWLRQ GLVSOD\HG RQ WKH FOLHQW WKURXJK SUH�GHWHUPLQHG� WLPHG�
VHUYHU�LQLWLDWHG WUDQVPLVVLRQV RI +70/ GRFXPHQWV� +RZHYHU� WKLV DSSURDFK LV VHUYHU� LQYDVLYH�
UHTXLULQJ VSHFLDO VHUYHU�VLGH H[HFXWDEOHV WR FUHDWH DQG GHOLYHU WKH UHIUHVK VWUHDP� DQG DFFRUGLQJO\ VHUYHU
SXVK KDV IDOOHQ LQWR GLVXVH �D �GHSUHFDWHG IHDWXUH�� LQ :HE WHUPLQRORJ\��

&OLHQW SXOO� RQ WKH RWKHU KDQG� UHPDLQV LQ XVH ZLWKLQ WKH 1HWVFDSH FRPPXQLW\ IRU WKH GLVSOD\ RI
FRQVWDQWO\�XSGDWHG +70/ SDJHV� 8QOLNH VHUYHU SXVK� FOLHQW SXOO UHTXLUHV QR VSHFLDO SURJUDPV WR
RSHUDWH� 7KH :HE EURZVHU FOLHQW LQLWLDWHV DQ +773 FRQQHFWLRQ DQG UHTXHVW IRU LQIRUPDWLRQ IURP D VHUYHU

ZKHQ LW VHHV D SDUWLFXODU WRNHQ RI WKH �0(7$! WDJ LQ DQ +70/ GRFXPHQW� 7R LOOXVWUDWH� WKH WDJ

�� RI �� ���������� �����
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�0(7$ KWWS�HTXLY �UHIUHVK� FRQWHQW ���XUO KWWS���ZZZ�ZLGJHW�FRP�! ZRXOG FDXVH D SXOO�FRPSOLDQW
EURZVHU WR UHIUHVK WKH FXUUHQW EURZVHU ZLQGRZ ZLWK WKH GRFXPHQW DW KWWS���ZZZ�ZLGJHW�FRP � VHFRQGV
DIWHU ORDGLQJ WKH FXUUHQW SDJH� :LWKRXW D 85/ VSHFLILHG� WKH EURZVHU ZLOO UHIUHVK LWVHOI ZLWK D UH�ORDG RI
WKH FXUUHQW SDJH� 7KH �SXOO� LV VKXW RII DV VRRQ DV D GRFXPHQW LV UHDFKHG ZKLFK GRHV QRW KDYH D UHIUHVK
�0(7$! WDJ�

)RU ERWK VHUYHU�SXVK DQG FOLHQW�SXOO� WKH LGHD LV D VLPSOH RQH� SURYLGH GDWD GRZQORDGV ZLWKRXW UHTXLULQJ
XVHU LQWHUYHQWLRQ� +RZHYHU� HDUO\ VHUYHU�SXVK DQG FOLHQW�SXOO WHFKQRORJLHV ZHUH GHILFLHQW LQ RQH PDMRU
UHVSHFW� WKH\ ZHUH ERWK FRQWH[W� DQG FRQWHQW�LQVHQVLWLYH� 7KDW LV� DOO DFFHVVHV WR D 85/ � ZKHWKHU SXVKHG
RU SXOOHG � SURGXFHG WKH VDPH UHVXOWV IRU DOO XVHUV DW DQ\ JLYHQ PRPHQW LQ WLPH� 7KLV FRQWH[W�FRQWHQW
LQVHQVLWLYLW\ EHFDPH WKH EHWH QRLU RI 1HWVFDSH
V G\QDPLF XSGDWLQJ WHFKQRORJ\ EHFDXVH LW SURGXFHG DQ
LQIRUPDWLRQ DFFHVV DQG GHOLYHU\ V\VWHP WKDW ZDVQ
W VFDODEOH � WKH GHOLYHU\ RI QXPHURXV� FRPSOH[� WLPHO\
DQG SHUVRQDOL]HG GRFXPHQWV UHTXLUH DV PDQ\ 85/
V DV WKHUH DUH GRFXPHQWV� ,Q RUGHU WR PLQLPL]H
LQIRUPDWLRQ RYHUORDG� VRPH PHFKDQLVP QHHGHG WR EH FUHDWHG WR EXLOG WKH FRQWHQW DQG FRQWH[W VHQVLWLYLW\
LQWR WKH SXVK WHFKQRORJ\� LWVHOI�

6(/(&7(' 386+ 7(&+12/2*< 9(1'256 �SURJUDPV� � &OLHQW�6LGH 2QO\

%DFN:HE ZZZ�EDFNZHE�FRP
*OREDO 9LOODJH�1HZV&DWFKHU� ZZZ�JOREDOYLOODJ�FRP

LQ&RPPRQ�'RZQWRZQ� ZZZ�LQFRPPRQ�FRP
,QWHOOLVHUY ZZZ�YHULW\�FRP

,QWHUPLQG �&RPPXQLFDWRU� ZZZ�LQWHUPLQG�FRP
/DQDFRP �+HDGOLQHU� ZZZ�ODQDFRP�FRP �QRZ SDUW RI %DFN:HE�

1HZV('*( ZZZ�QHZVHGJH�FRP
3RLQWFDVW ZZZ�SRLQWFDVW�FRP

0DULPED �&DVWDQHW� ZZZ� PDULPED�FRP
:D\IDUHU�,QFLVD� ZZZ�ZD\IDUHU�FRP

&XUUHQW SXVK FOLHQW�VHUYHU HQYLURQPHQWV �VHH 7$%/(� DERYH� KDYH PDQ\ FKDUDFWHULVWLFV LQ FRPPRQ� )RU
RQH� WKH\ DUH VHW XS WR GLVWULEXWH ERWK LQWHUQDO �WR WKH YHQGRU� DQG �UG SDUW\ LQIRUPDWLRQ� 6HFRQG� PRVW
SXVK HQYLURQPHQWV UHTXLUH SURSULHWDU\ FOLHQWV ZKLFK RSHUDWH LQGHSHQGHQWO\ RI DQ\ :HE EURZVHU� 7KLUG�
WKH\ PDLQO\ UHO\ RQ D �FOLHQW�SROOLQJ� �DND� �VPDUW SXOOLQJ�� PRGHO RI WULJJHULQJ GRZQORDGV
�FRXQWHULQWXLWLYH DV LW VHHPV� PRVW �SXVK� HQYLURQPHQWV DUH QRW WHFKQLFDOO\ SXVK DW DOO� EXW DUH FDOOHG
SXVK EHFDXVH WKH FOLHQW�SROOLQJ LV XVHU�WUDQVSDUHQW��

+RZHYHU� SXVK FOLHQWV DOVR GLIIHU LQ VRPH UHVSHFWV� )RU RQH WKLQJ� VRPH SURGXFH UHYHQXH E\ VXEVFULSWLRQ
ZKLOH RWKHUV �H�J�� 3RLQWFDVW� DFKLHYH UHYHQXH WKURXJK DGYHUWLVLQJ� 7KRXJK PRVW RI WKH FOLHQWV� DUH EXLOW
DURXQG -DYD DQG +70/� VRPH UHO\ RQ 0LFURVRIW
V &KDQQHO 'HILQLWLRQ )RUPDW DQG ;0/� 6RPH VXSSRUW
64/ GDWDEDVH LQWHUIDFH� ZKHUH RWKHUV VXSSRUW VRPH PL[ RI &RPPRQ *DWHZD\ ,QWHUIDFH �&*,�� 64/�
2SHQ 'DWDEDVH &RQQHFWLYLW\� DQG VR IRUWK� $OO HQYLURQPHQWV YDU\ ZLWK UHVSHFW WR WKH W\SH DQG YDULHW\ RI
HQG�XVHU ILOWHULQJ WRROV�

7KRXJK QR VLOYHU EXOOHW� PRGHUQ SXVK WHFKQRORJ\ KROGV RXW SURPLVH RI VHYHUDO DGYDQWDJHV�

�� DXWRPDWLF GRZQORDGV � LQ VRPH FDVHV �GLIIHUHQWLDO GRZQORDGLQJ� ZKLFK RQO\ GRZQORDGV WKH ILOHV
WKDW KDYH FKDQJHG

�� DXWRPDWHG DQQRXQFHPHQWV RI XSGDWHG FRQWHQW
�� FRKHUHQW LQIRUPDWLRQ VWUHDPLQJ YLD FRQWHQW FKDQQHOV
�� GHOLYHU\ DQG UHQGHULQJ LQGHSHQGHQFH IURP EURZVHU
�� DXWRPDWHG EXW LQWHUDFWLYH :HE GRFXPHQW PDQDJHPHQW
�� PDQDJHG GHOLYHU\
�� VHUYHU�VLGH LQIRUPDWLRQ ILOWHULQJ DQG VFUHHQLQJ

&XUUHQWO\� KXQGUHGV� LI QRW WKRXVDQGV� RI PHGLD�ULFK �LI QRW FRQWHQW�ULFK� FKDQQHOV DUH DYDLODEOH IRU SXVK
WHFKQRORJ\ XVH� 7KDW WKHVH FKDQQHOV SURYLGH XVHIXO LQIRUPDWLRQ WR VRPH HQG�XVHU FRPPXQLWLHV LV
EH\RQG GLVSXWH� :KDW UHPDLQV WR EH VHHQ LV ZKHWKHU IXWXUH SXVK GHYHORSPHQW ZLOO GHYHORS HQG�XVHU
FRQWUROV DQG ILOWHUV DGHTXDWH WR WKH FKDOOHQJH RI DFFRPPRGDWLQJ HDFK LQIRUPDWLRQ FRQVXPHU
V SHUVRQDO

�� RI �� ���������� �����
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EDQGZLGWK�

���� 67$7( 3$5$0(7(56

$ PHWKRG RI NHHSLQJ WUDFN RI VWDWH LQ WKH FOLHQW�VHUYHU FRPPXQLFDWLRQ LV E\ SDVVLQJ PHVVDJH YLD
DGGLWLRQDO DUJXPHQWV� )RU H[DPSOH� RQH FDQ SDVV DGGLWLRQDO SDUDPHWHUV WR D &*, SURJUDP YLD WKH 85/ E\
SODFLQJ D TXHVWLRQ PDUN IROORZHG E\ D OLVW RI PHVVDJHV �VWULQJV� ZKLFK DUH VHSDUDWHG E\ SOXV VLJQV�

GDQJHUPRXVH�XDUN�HGX�VDPSOHV�SDUDPV�FJL"KLWKHUH�ZKDWVXS"�EXGG\ 7KH 3HUO FRGH EHORZ
ZRXOG JLYH WKH IROORZLQJ UHVXOWV�

KLWKHUH
ZKDWVXS?"
EXGG\

ZKLFK DUH VWRUHG LQ WKH QRUPDO FRPPDQG OLQH YDULDEOHV �#$5*9 LQ 3HUO
V FDVH�� 1RWLFH WKDW WKH VHFRQG
TXHVWLRQ PDUN LV WUHDWHG DV GDWD� 7KH SURJUDP� SDUDPV�FJL� EHORZ LV D 3HUO >��@>��@ VFULSW� ZKLFK
LOOXVWUDWHV KRZ RQH FRXOG NHHS WUDFN RI VWDWH YLD DGGLWLRQV WR WKH 85/ DQG HQYLURQPHQW YDULDEOHV�

�� �XVU�ELQ�SHUO
SULQW �&RQWHQW�W\SH� WH[W�KWPO?Q?Q��
SULQW ��KWPO!?Q��
SULQW ��KHDG!?Q��

SULQW ��$5*9>�@�EU!?Q��
SULQW ��$5*9>�@�EU!?Q��
SULQW ��$5*9>�@�EU!?Q��
SULQW ���ERG\!��KWPO!?Q�

$QRWKHU PHWKRG ZKHUHE\ DOORZLQJ FOLHQW DQG VHUYHU WR FRPPXQLFDWH LQIRUPDWLRQ VXFK DV VWDWH LV WKH XVH
RI KLGGHQ ILHOGV� 7KLV PHWKRG XVHV ILHOGV LQ D :HE IRUP� $V VWDWHG� D IRUP LV :HE SDJH WKDW DFFHSWV XVHU
LQSXW� ,QSXW FDQ EH JLYHQ LQ WH[W ER[HV� FKHFN ER[HV� RU EXWWRQ VHOHFWV� 7KHUH FDQ EH PDQ\ IRUPV SHU
:HE SDJH� +HUH LV D VHFWLRQ RI D :HE SDJH WKDW GHILQHV D IRUP DQG WZR LQSXW ILHOGV� LG DQG SDVVZRUG�
���
�IRUP PHWKRG SRVW!
(QWHU ,'� �LQSXW QDPH �LG�! �EU!
(QWHU SDVVZRUG� �LQSXW W\SH SDVVZRUG QDPH �SDVVZRUG�! �EU!
�LQSXW W\SH KLGGHQ QDPH �GDWH� YDOXH ������������! �EU!
�LQSXW W\SH �VXEPLW� QDPH �FRQWLQXH�!
��IRUP!
���

)LJXUH �� 3DUW RI D ZHE SDJH WKDW GHILQHV D IRUP�

7KHUH DUH DFWXDOO\ IRXU W\SHV RI ILHOGV RQ WKLV IRUP� D WH[W ER[ �LG�� D SDVVZRUG�W\SH WH[W ER[ VXFK WKDW
WH[W W\SHG DSSHDUV DV DVWHULVNV �SDVVZRUG�� D KLGGHQ ILHOG �GDWH�� DQG D EXWWRQ �FRQWLQXH�� $OO ILHOG YDOXHV
DUH VWRUHG LQ RSHUDWLQJ V\VWHP HQYLURQPHQW YDULDEOHV ZKLFK FDQ WKHQ EH DFFHVVHG E\ &*, SURJUDPV� )RU
H[DPSOH� WKH SURJUDP LQ )LJXUH � ZRXOG FUHDWH � HQYLURQPHQW YDULDEOHV QDPHG LG� SDVVZRUG� DQG GDWH�

$V ZLWK PRVW QHZ WHFKQRORJ\� ZH WUDGH D OLWWOH SULYDF\ IRU HDVH RI XVH� 7KLV ZLOO SUREDEO\ DOZD\V EH WKH
FDVH RQ WKH ,QWHUQHW�

�� 6(&85,7< DQG 35,9$&<

7R WKH DYHUDJH XVHU� WKH ,QWHUQHW DQG LWV SURWRFROV VHHP YHU\ VDIH� +RZHYHU� WKLV LV IDU IURP WKH FDVH� 7KH
,QWHUQHW ZDV VHW XS LQ D FRRSHUDWLYH HQYLURQPHQW� DQG VWLOO UHPDLQV VR WR WKLV GD\� )RU H[DPSOH� ,3 UHOLHV
RQ VHUYHUV DOO RYHU WKH ZRUOG DFWLQJ DV D JLDQW EXFNHW�EULJDGH WR SDVV PHVVDJH SDFNHWV DURXQG IURP SODFH
WR SODFH� 7KHUH LV EDUHO\ DQ\WKLQJ H[FHSW HWKLFV NHHSLQJ DGYDQFHG XVHUV IURP �SHHNLQJ� DW PHVVDJHV DV
WKH\ JR E\ RQH
V VHUYHU RQ WKHLU ZD\ WR RWKHU GHVWLQDWLRQV�

�� RI �� ���������� �����
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7ZR WHFKQRORJLHV WKDW KDYH HPHUJHG WR IL[ WKLV PDMRU VHFXULW\ KROH DUH WKH 6HFXUH 6RFNHW /D\HU �66/�
DQG 6�+773�

��� 6(&85( 62&.(7 /$<(5

6HFXUH 6RFNHWV /D\HU LV D VHFXULW\ SURWRFRO WKDW VLWV RQ WRS RI 7&3�,3 WR SUHYHQW HDYHVGURSSLQJ�
WDPSHULQJ� RU PHVVDJH IRUJHU\ RYHU WKH ,QWHUQHW� 7KH ODWHVW YHUVLRQ RI WKH 66/ SURWRFRO �9HUVLRQ ���� KDV
EHHQ VXEPLWWHG WR WKH ,(7) DQG LV DYDLODEOH DV DQ ,QWHUQHW 'UDIW�

��� 6(&85( +773 �6�+773�

6HFXUH +773 ZDV GHYHORSHG E\ (QWHUSULVH ,QWHJUDWLRQ 7HFKQRORJLHV �ZZZ�HLW�FRP� WR NHHS
FRPPHUFLDO WUDQVDFWLRQV SURWHFWHG� 6�+773 LV D VHFXUH SURWRFRO RYHU +773 IRU LGHQWLILFDWLRQ ZKHQ
HQWHULQJ LQWR D VHUYHU� %RWK WKH VHUYHU DQG WKH FOLHQW LGHQWLILHV HDFK RWKHU XVLQJ D SXEOLF NH\ V\VWHP�
6�+773 HQFU\SWV FHUWDLQ SDJHV WKDW IORZ EHWZHHQ WKH ZHE VHUYHU DQG WKH FOLHQW� 7KLV HQFU\SWLRQ LV
XVXDOO\ RQO\ GRQH WR SDJHV WKDW FRQWDLQ VHQVLWLYH LQIRUPDWLRQ� VXFK DV \RXU FUHGLW FDUG QXPEHU� 7KDW
PHDQV WKDW LI DQ\RQH DWWHPSWV SDFNHW VQLIILQJ RU HDYHVGURSSLQJ LQ DQ\ ZD\� WKH LQWUXGHU ZLOO VHH RQO\ WKH
HQFRGHG PHVVDJH�

)RU WKH :HE WR EHFRPH D PHGLXP IRU FRPPRQSODFH FRPPHUFH� VHFXULW\ DQG SULYDF\ PXVW EHFRPH
VHHPOHVVO\ LQWHJUDWHG LQWR LW� &XUUHQWO\� LW WDNHV H[WUD HIIRUW IRU :HE XVHUV DQG VHUYHUV WR LQVXUH WKH\ DUH
FRPPXQLFDWLQJ RYHU D VHFXUH OLQH� :KHQ VHFXUH FRPPXQLFDWLRQ LV WKH GHIDXOW� ZH H[SHFW RQ�OLQH
HOHFWURQLF WUDQVDFWLRQV WR EH WKH PRVW FRPPRQ PHWKRG RI SD\LQJ ELOOV� EX\LQJ SURGXFWV� DQG SHUIRUPLQJ
PRVW RWKHU W\SHV RI FRPPHUFLDO LQWHUDFWLRQV�

��� &22.,(6

$ FRRNLH LV DQRWKHU WHFKQLTXH IRU DOORZLQJ FOLHQWV DQG VHUYHUV WR NHHS WUDFN RI VWDWH� &RRNLHV ZHUH

FUHDWHG E\ 1HWVFDSH FRUSRUDWLRQ� 7KH SURJUDP EHORZ LV D 3HUO VFULSW WKDW DWWHPSWV WR VHW D FRRNLH RQ DQ\
FOLHQW WKDW UHDGV WKH ZHE SDJH �JLYHQ WKDW WKH FOLHQW
V EURZVHU LV FRRNLH�FDSDEOH� DQG WKDW WKH XVHU DFFHSWV
LW�� 7KH FRRNLH ZLOO DXWRPDWLFDOO\ EH UHWULHYHG IURP WKH FOLHQW
V PDFKLQH DQG VWRUHG LQ WKH
+773B&22.,( HQYLURQPHQW YDULDEOH ZKHQHYHU D SDJH LV DFFHVVHG IURP WKH '20$,1 VSHFLILHG LQ WKH
0(7$ WDJ�
�� �XVU�ELQ�SHUO

SULQW �&RQWHQW�W\SH� WH[W�KWPO?Q?Q��
SULQW ��KWPO!?Q��
SULQW ��KHDG!?Q��
SULQW ��0(7$ +773�(48,9 ?�6HW�&RRNLH?� ��
SULQW � &217(17 ?�&2'(1$0( 6PLWK� ��
SULQW � (;3,5(6 0RQ� �������� �������� *07���
SULQW � 3$7+ ��'20$,1 �XDUN�HGX?�!?Q��
SULQW ��ERG\!�K�!��

SULQW �(19^
+773B&22.,(
`�
SULQW ��EU!?Q��
SULQW �(19^
6(59(5B1$0(
`�
SULQW ��EU!?Q��

SULQW ���ERG\!��KWPO!?Q�

)LJXUH �� $ SHUO VFULSW XVHG WR VHW D FRRNLH RQ WKH FOLHQW�

&RRNLHV DUH FRPSRVHG RI WZR SDUWV� WKH ILHOG QDPH� DQG WKH ILHOG GDWD� ,Q WKLV H[DPSOH� WKH ILHOG QDPH LV
&2'(1$0( DQG WKH GDWD LV �6PLWK�� :KHQHYHU D SDJH LV DFFHVVHG DW WKH �XDUN�HGX GRPDLQ� WKH
+773B&22.,( HQYLURQPHQW YDULDEOH ZLOO FRQWDLQ �&2'(1$0( 6PLWK� DQG SRVVLEO\ RWKHU FRRNLH
ILHOG�GDWD SDLUV� VHSDUDWHG E\ VHPLFRORQV� 7KLV SDUWLFXODU FRRNLH ZLOO H[SLUH RQ -XQH �� ���� DV VSHFLILHG
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LQ WKH (;3,5(6 FODXVH� 8QWLO WKHQ� WKH FRRNLH
V LQIRUPDWLRQ ZLOO EH VWRUHG RQ WKH XVHU
V GLVN� 1HWVFDSH
V
1DYLJDWRU VWRUHV FRRNLH LQIRUPDWLRQ LQ D ILOH FDOOHG �FRRNLHV� �� H�J��
?3URJUDPV?1HWVFDSH?1DYLJDWRU?FRRNLHV�W[W LQ WKH FDVH RI 1HWVFDSH UXQQLQJ XQGHU :LQGRZV� $IWHU
DFFHVVLQJ WKH DERYH ZHE SDJH� WKHUH ZRXOG EH DQ HQWU\ LQ WKH FRRNLH ILOH VLPLODU WR�

�XDUN�HGX 758( � )$/6( ��������� 1$0( 6PLWK

,I WKH (;3,5(6 FODXVH LV QRW JLYHQ� WKH FRRNLH ZLOO H[SLUH ZKHQ WKH EURZVHU LV H[LWHG DQG ZLOO QHYHU EH
VWRUHG RQ GLVN�

7KHUH LV DQ DGGLWLRQDO NH\ZRUG WKDW PD\ DSSHDU LQ WKH 0(7$ FODXVH IRU XVH ZLWK 1HWVFDSH EURZVHUV�
6(&85(� ,I WKH 6(&85( NH\ZRUG DSSHDUV� WKHQ WKH 1HWVFDSH FOLHQW ZLOO RQO\ VHQG WKH ILHOG�GDWD SDLU
EDFN LI WKH FOLHQW DQG VHUYHU DUH FRPPXQLFDWLQJ RYHU D VHFXUH SURWRFRO� VXFK DV WKH 6HFXUH 6RFNHW /D\HU
�66/�� 2I FRXUVH� WKH ILHOG�GDWD SDLU FRXOG EH HQFRGHG RQ WKH VHUYHU� WKHUHE\ SURWHFWLQJ VHQVLWLYH
LQIRUPDWLRQ HYHQ ZLWKRXW 66/�

%HFDXVH RI SULYDF\ LVVXHV� WKH XVH RI FRRNLHV FRQWLQXHV WR EH KRWO\ GHEDWHG� $FFRUGLQJ WR WKH PRVW
UHFHQW :HE VXUYH\ >��@ RQO\ ��� RI WKH :HE XVHUV VXUYH\HG DFFHSW FRRNLHV IURP DQ\ VRXUFH� ZKLOH ���
UHFHLYH D ZDUQLQJ EHIRUH FRRNLHV DUH VHW� DOORZLQJ WKHP WR PDNH D GHFLVLRQ RQ D FDVH�E\�FDVH� DQG
DSSUR[LPDWHO\ �� UHIXVH DOO FRRNLHV� 6XUSULVLQJO\� WKH UHPDLQLQJ VXUYH\ SDUWLFLSDQWV HLWKHU GLGQ
W NQRZ
ZKDW D FRRNLH ZDV RU GLGQ
W FDUH DERXW KDYLQJ D SROLF\�

&RRNLHV FDQ KHOS PDNH WKH :HE H[SHULHQFH PRUH XVHIXO E\ UHFRUGLQJ LQIRUPDWLRQ RQ LQGLYLGXDO QHWZRUN
WUDQVDFWLRQV� ZKLFK FDQ VWUHDPOLQH VXEVHTXHQW LQWHUDFWLRQV� 'HVSLWH WKLV DGYDQWDJH� PDQ\ UHPDLQ
FRQFHUQHG DERXW WKH SRWHQWLDO ORVV RI SULYDF\ E\ DOORZLQJ :HE VHUYHUV WR �WUDFN� WKHP�

)DFWRUV ZKLFK PLWLJDWH DJDLQVW SULYDF\ FRQFHUQV LQFOXGH�

�� 2QO\ WKH GRPDLQ WKDW VHWV D FRRNLH FDQ UHDG WKDW FRRNLH�
�� 6LWHV FDQ RQO\ VHW FRRNLHV IRU WKHLU GRPDLQ�
�� $OO RI WKH LQIRUPDWLRQ WKDW LV VWRUHG LQ WKH FRRNLH RQ WKH FOLHQW
V PDFKLQH FRXOG HDVLO\ EH VWRUHG RQ

WKH VHUYHU�
�� 7KHUH LV D KDUG OLPLW WR KRZ PDQ\ FRRNLH ILHOG�GDWD SDLUV D FOLHQW FDQ VWRUH �1HWVFDSH
V 1DYLJDWRU

FDQ KROG ��� WRWDO� DQG D OLPLW SHU GRPDLQ ��� IRU 1DYLJDWRU�� 7KLV JXDUGV DJDLQVW �GHQLDO RI
VHUYLFHV� DWWDFNV VR WKDW ZD\ZDUG VHUYHUV FDQ
W JREEOH XS D FOLHQWV
 GLVNVSDFH E\ JLYLQJ LW WRR PDQ\
FRRNLHV WR HDW�

�� &RRNLH GDWD LV W\SLFDOO\ HQFRGHG RU LV FRPSRVHG RI D UDQGRP VLWH�EDVHG GDWDEDVH NH\�

*LYHQ WKHVH SRLQWV� RQH UHDOL]HV WKDW FRRNLHV PLJKW EH WKH OHVVHU RI WZR HYLOV� KDYLQJ WKH FOLHQW VWRUH
WUDFNLQJ GDWD RU KDYLQJ WKH VHUYHU VWRUH WUDFNLQJ GDWD� ,I WKH VHUYHU NHHSV WDEV RQ WKH EURZVHUV� WKH
HQG�XVHU PLJKW QHYHU NQRZ� 2I FRXUVH� WKH YROXPH RI GDWD FROOHFWHG E\ KLJKO\� DFWLYH VHUYHUV ZRXOG
GLVFRXUDJH XQ�UHILQHG FRRNLH FROOHFWLRQ� 6LQFH VHUYHUV GR NHHS WDEV RI QHWZRUN WUDQVDFWLRQV �H�J�� LQ WKH
IRUP RI YDOXHV RI HQYLURQPHQW YDULDEOHV� SHUKDSV QRW PXFK SULYDF\ LV EUHHFKHG�

+HUH LV D W\SLFDO HQWU\ WKDW ZDV JHQHUDWHG ZKHQ WKH DERYH ZHESDJH ZDV DFFHVVHG �IURP WKH $SDFKH :HE

VHUYHU
V GHIDXOW VHWWLQJV IRU ORJJLQJ��

GDQJHUPRXVH�XDUN�HGX � � >���0D\�������������� �����@ �*(7 �VDPSOHV�KZ�FJL +773����

,I WKH FOLHQW VWRUHV WKH GDWD� RQH FRXOG FKDQJH LW� GHOHWH LW� DQG JHQHUDOO\ EH DZDUH RI ZKDW VLWHV DUH RSHQO\
NHHSLQJ WUDFN RI VWDWH� $QRQ\PRXV EURZVLQJ LV LPSRVVLEOH� DOWKRXJK WKHUH DUH VRPH VWHSV RQH FDQ WDNH
WR EH OHVV REYLRXV�

�� 8VH DQ �DQRQ\PL]HU�� $Q DQRQ\PL]HU LV D �JR�EHWZHHQ� ZHE VLWH� $ XVHU DVNV WKH DQRQ\PL]HU WR
UHWULHYH D ZHESDJH� WKH DQRQ\PL]HU GRHV VR� DQG UHWXUQV WKH +70/ GDWD EDFN WR WKH XVHU�
8QIRUWXQDWHO\� RQH PXVW WUXVW WKH DQRQ\PL]HU� IRU LW NQRZV ZKR LV DFFHVVLQJ ZKDW SDJHV�
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�� 3K\VLFDOO\ PRYH WR D GLIIHUHQW FRPSXWHU� 7KLV SUHYHQWV ZHE VLWHV IURP KDYLQJ DFFXUDWH GDWD� 2I
FRXUVH� WKLV LV QRW DOZD\V D SRVVLELOLW\�

�� 8VH G\QDPLFDOO\ DVVLJQHG ,3 QXPEHUV�

$OWKRXJK FRRNLHV FDQ
W JHW WR GDWD RQ \RXU KDUG GULYH� WKH\ FDQ EH XVHG WR WUDFN \RX� )RU H[DPSOH�
'RXEOH&OLFN &RUSRUDWLRQ �KWWS���ZZZ�GRXEOHFOLFN�FRP�� XVHV FRRNLHV WR NHHS WUDFN RI \RXU EURZVLQJ
IURP PDQ\ WKRXVDQGV RI ZHEVLWHV� 7KLV GDWD FDQ WKHQ EH VROG WR PDUNHWLQJ FRPSDQLHV� :KHQHYHU D
'RXEOH&OLFN DG DSSHDUV� D UHTXHVW LV PDGH IURP WKHLU VLWH IRU WKH DGYHUWLVLQJ JUDSKLF� 'RLQJ VR QRW RQO\
UHWULHYHV WKH LPDJH� EXW DOORZV WKHP WR FKHFN \RXU FRRNLHV� DQG DVVLJQ \RX DQ ,' LI \RX KDYHQ
W EHHQ WR D
'RXEOH&OLFN�VSRQVRUHG VLWH EHIRUH� $IWHUZDUG� ZKHQHYHU \RX JR WR D VLWH ZLWK D 'RXEOH&OLFN DG� WKH\
FDQ NHHS VWDWLVWLFV RQ \RXU YLVLWV�

7KH ODWHVW YHUVLRQV RI 1HWVFDSH 1DYLJDWRU SURYLGH D PHWKRG RI UHIXVLQJ FRRNLHV WKDW DUH LVVXHG IURP
VLWHV RWKHU WKDQ WKH RQH WKDW \RX FXUUHQWO\ DUH YLHZLQJ� 7KLV ZLOO IRLO PRVW JOREDO WUDFNLQJ VFKHPHV �VXFK
DV 'RXEOH&OLFN
V� ZLWKRXW LQWHUIHULQJ ZLWK WKH PRUH XVHIXO FRRNLHV WKDW NHHS WUDFN RI ORFDO VWDWH �L�H�� IRU
VKRSSLQJ FDUWV�� 2I FRXUVH� RQH FRXOG DOVR VLPSO\ GHOHWH WKH FRRNLH ILOH WKXV WKURZLQJ D PRQNH\ ZUHQFK
LQWR WKH XVHIXOQHVV RI WKH FRRNLH WHFKQRORJ\� �2Q V\VWHPV VXSSRUWLQJ V\PEROLF OLQNV� RQH FDQ VLPSO\ OQ

�V �GHY�QXOO FRRNLHV DQG FRRNLHV DUH DXWRPDWLFDOO\ VHQW WR WKH YRLG��

,Q DGGLWLRQ WR VHUYHU ORJV� VHFXULW\ LVVXHV DOVR LQFOXGH WKH FOLHQW PDFKLQH� 2QH VKRXOG FRQVLGHU WKDW
W\SLFDO PRGHUQ EURZVHUV OHDYH D WUDLO RI H[DFWO\ ZKDW KDV EHHQ YLHZHG RYHU WKH ,QWHUQHW� 6XFK HYLGHQFH
FDQ EH IRXQG LQ D EURZVHU
V FDFKH� D GLUHFWRU\ RI WHPSRUDU\ ILOHV GRFXPHQWLQJ HYHU\ JUDSKLF DQG +70/
SDJH YLHZHG�

7KH LQWHUDFWLRQV EHWZHHQ DOO RI WKH W\SHV RI VFULSWLQJ DQG G\QDPLF :HE WHFKQRORJLHV LV VWLOO QRW ZHOO
GHILQHG� )RU H[DPSOH� WKH FRGH EHORZ LV D -DYD6FULSW SURJUDP WKDW GLVFRYHUV D YLVLWRUV ,3 DGGUHVV�
$OWKRXJK WKLV LQIRUPDWLRQ FDQ DOVR EH IRXQG LQ D &*,
V HQYLURQPHQW YDULDEOHV� DV ZHOO DV D VHUYHU
V
DFFHVV ORJ ILOHV� LI -DYD6FULSW FRXOG DFFHVV PRUH SHUVRQDO GDWD �VXFK DV WKH XVHU
V HPDLO DGGUHVV� DQG JLYH
WKDW WR WKH VHUYHU� WKHQ SULYDF\ LV IXUWKHU ORVW�

�KWPO!
�KHDG!
�WLWOH!*HW ,3 $GGUHVV��WLWOH!
��KHDG!
�+5!*HWWLQJ ,3 $GGUHVV�����+5!
�6&5,37 /$1*8$*( �-DYD6FULSW�!
����
IXQFWLRQ JHW,3�� ^

LI �QDYLJDWRU�MDYD(QDEOHG��� ^
EDVH$GGUHVV  MDYD�QHW�,QHW$GGUHVV�JHW/RFDO+RVW��
XVHU'RPDLQ  EDVH$GGUHVV�JHW+RVW1DPH��
UHWXUQ �XVHU'RPDLQ�WR6WULQJ���

` HOVH ^
UHWXUQ QXOO

`
`
GRPDLQ1DPH  JHW,3��

DOHUW�
<RX DUH 
 � GRPDLQ1DPH � 
 DQG , QRZ NQRZ LW�
�
�� ��!
��6&5,37!
��ERG\!
��KWPO!

�� 7+( :(% $6 $ 62&,$/ 3+(120(121

7KH VRFLDO HIIHFW RI WKH :HE LV QRW ZHOO XQGHUVWRRG� 1RW VXUSULVLQJO\� WKH ]HDO WR KDUQHVV DQG H[SORLW WKH
ULFKQHVV RI :HE UHVRXUFHV DQG WHFKQRORJ\� FRPELQHG ZLWK WKH GHVLUH WR FDSLWDOL]H RQ FRPPHUFLDO :HE
VHUYLFHV� KDYH WDNHQ SUHFHGHQFH RYHU HIIRUWV WR XQGHUVWDQG WKH VRFLDO GLPHQVLRQV RI :HE XVH�
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0XFK RI ZKDW OLWWOH ZH NQRZ RI :HE EHKDYLRU VHHPV WR EH GHULYHG IURP WZR GLVSDUDWH VRXUFHV�
'HVFULSWLYH VWDWLVWLFV SURGXFHG E\ WKH :HE VXUYH\V DUH PRVW XVHIXO WR PHDVXUH LVRODWHG HYHQWV DQG
LQGHSHQGHQW DFWLYLWLHV � H�J�� KRZ PDQ\ :LQGRZV XVHUV XVH 1HWVFDSH�

7KH VHFRQG VRXUFH LV WKH VWXG\ RI WKH XVH RI (PDLO� (PDLO
V VWDWXV DV D GH IDFWR SDUDGLJP RI
�LQWHUSHUVRQDO WKRXJK QRW�LQ�SHUVRQ FRPPXQLFDWLRQ� PDNHV LW D XVHIXO WHVWEHQFK IRU WHVWLQJ K\SRWKHVHV
DERXW QHWZRUN EHKDYLRU� JHQHUDOO\� 6LQFH (PDLO DQG WKH :HE VKDUH VHYHUDO FKDUDFWHULVWLFV� H�J� WKH\ ERWK
PLQLPL]H WKH HIIHFWV RI JHRJUDSKLFDO GLVWDQFH EHWZHHQ XVHUV� WKH\ DUH ERWK EDVHG RQ XVHU�FHQWULF PRGHOV
RI FRPPXQLFDWLRQ� ERWK UHO\ RQ VHOI�LPSRVHG LQWHUUXSWV� ERWK DUH SDSHUOHVV DQG DUFKLYDEOH E\ GHIDXOW�
ERWK FUHDWH SRWHQWLDO VHFXULW\ DQG SULYDF\ SUREOHPV� DQG QHLWKHU UHTXLUHV FRQWLQXRXV
HQGSRLQW�WR�HQGSRLQW QHWZRUN FRQQHFWLYLW\� (PDLO FDQ WHDFK XV VRPHWKLQJ DERXW :HE EHKDYLRU�

+RZHYHU� ERWK VRXUFHV SURYLGH LQFRPSOHWH YLHZV RI :HE EHKDYLRU� 'HVFULSWLYH VWDWLVWLFV WHOO XV OLWWOH
DERXW HLWKHU WKH FDXVHV RI HPHUJLQJ WUHQGV RU WKH FRQQHFWLRQV DQG DVVRFLDWLRQV EHWZHHQ YDULRXV DVSHFWV
RI :HE XVH �H�J�� WR ZKDW H[WHQW� LI DQ\� GR DQRQ\PRXV :HE HQJDJHPHQWV SURPRWH GLVFXVVLRQ RI
FRQWURYHUVLDO WRSLFV"�

7KHUH DUH GLIIHUHQFHV EHWZHHQ (PDLO DQG WKH :HE DV ZHOO� (PDLO GHDOV ZLWK QHWZRUN� SHHU�WR�SHHU
FRPPXQLFDWLRQ SDUWQHUVKLSV� ZKHUH WKH SUHVHQW :HE UHPDLQV SULPDULO\ DQ LQIRUPDWLRQ�GHOLYHU\ V\VWHP�
(PDLO� LQ LWV PRVW EDVLF IRUP DW OHDVW� H[HPSOLILHV SXVK�SKDVH WHFKQRORJ\� ZKLOH WKH FXUUHQW :HE LV
PRVWO\ SXOO�SKDVH LQ RULHQWDWLRQ� 2I FRXUVH� WKH RQVHW RI QHZ WHFKQRORJLHV VXFK DV :HE WHOHFRQIHUHQFLQJ
DQG YLUWXDO FRPPXQLWLHV� ZLOO FKDQJH WKH QDWXUH RI VXFK FRPSDULVRQV�

:KLOH GHILQLWLYH FRQFOXVLRQV DERXW WKH VRFLDO DVSHFWV RI :HE XVH UHPDLQ HOXVLYH� VRPH FHQWUDO LVVXHV
KDYH EHHQ LGHQWLILHG IRU IXWXUH VWXG\ �VHH 7DEOH ���

7$%/( �� 6RFLDO LVVXHV DQG :HE EHKDYLRU

+RZ FHQWUDO LV ORFDWLRQ WUDQVSDUHQF\ WR :HE XVH" 7R ZKDW H[WHQW ZLOO :HE �FRPPXQLWLHV� EH
XVHG WR UHSODFH RU HQKDQFH YHULGLFDO FRXQWHUSDUWV"
+RZ ZLOO IXWXUH :HE WHFKQRORJLHV GHDO ZLWK LQIRUPDWLRQ RYHUORDG"
7R ZKDW H[WHQW ZLOO LQWHUDFWLYH DQG SDUWLFLSDWRU\ :HE HQJDJHPHQW EHFRPH HQWLFLQJ DQG
LPPHUVLYH"
:KDW DUH WKH EHQHILWV DQG ZHDNQHVVHV RI DQRQ\PRXV HQJDJHPHQW DQG UHODWLYH LGHQWLW\
HQYLURQPHQWV� :LOO UHODWLYH LGHQWLW\ KDYHQV FUHDWH QHZ SUREOHPV IRU ODZ HQIRUFHPHQW"
7R ZKDW H[WHQW ZLOO :HE HQJDJHPHQW HQKDQFH RU VXSSOHPHQW DOWHUQDWLYH PRGHV RI LQIRUPDWLRQ
H[FKDQJH
:KDW WHFKQRORJLHV ZLOO HPHUJH WR UHGXFH :HE WUDQVDFWLRQ IULFWLRQ�
HWF�

:H DUH VORZO\ FRPLQJ WR XQGHUVWDQG WKH FDSDELOLWLHV RI WKH :HE IRU VHOHFWHG DSSOLFDWLRQV DQG YHQXHV�
7R LOOXVWUDWH� HDUO\ XVH FRQYLQFLQJO\ GHPRQVWUDWHG WKDW WKH :HE ZDV D SRSXODU DQG ZRUWKZKLOH PHGLXP
IRU SUHVHQWLQJ GLVWULEXWHG PXOWLPHGLD� HYHQ WKRXJK ZH FDQ
W DV \HW TXDQWLI\ WKH VRFLDO EHQHILWV DQG
LQVWLWXWLRQDO FRVWV ZKLFK UHVXOW IURP WKLV XVH� $V &*, ZDV DGGHG WR WKH :HE� LW EHFDPH FOHDU WKDW WKH
:HE ZRXOG EH DQ LPSRUWDQW ORFDWLRQ�LQGHSHQGHQW� PXOWL�PRGDO IRUP RI LQWHUDFWLYLW\ � DOWKRXJK ZH NQRZ
OLWWOH DERXW WKH PRWLYDWLRQV EHKLQG VXFK LQWHUDFWLYLW\� DQG HYHQ OHVV DERXW KRZ RQH ZRXOG PHDVXUH WKH
ORQJ�WHUP XWLOLW\ IRU WKH SDUWLFLSDQWV DQG WKHLU LQVWLWXWLRQV�

��� 9,578$/ &20081,7,(6

$V PHQWLRQHG DERYH� WKH :HE
V SULPDU\ XWLOLW\ DW WKH PRPHQW LV DV DQ LQIRUPDWLRQ GHOLYHU\ GHYLFH � ZKDW
VRPH DXWKRUV KDYH FDOOHG WKH �GRFXPHQW SKDVH� RI WKH :HE� +RZHYHU� PRUH SRZHUIXO DQG UREXVW :HE
DSSOLFDWLRQV ZLOO VRRQ EHJLQ WR WDNH KROG� 3HUKDSV WKH PRVW VLJQLILFDQW IXWXUH DSSOLFDWLRQ ZLOO LQYROYH
WKH FRQVWUXFWLRQ RI YLUWXDO FRPPXQLWLHV�

�� RI �� ���������� �����

7+( :25/' :,'( :(% KWWS���ZZZ��DFP�RUJ����aKOE�SXEOLFDWLRQV�ZHE���ZHE���KWPO



9LUWXDO� RU HOHFWURQLF� FRPPXQLWLHV� DUH H[DPSOHV RI LQWHUDFWLYH DQG SDUWLFLSDWRU\ IRUXPV FRQGXFWHG RYHU
GLJLWDO QHWZRUNV IRU WKH PXWXDO EHQHILW RI WKH SDUWLFLSDQWV DQG VSRQVRUV� 7KH\ PD\ WDNH RQ DQ\ QXPEHU RI
IRUPV� 7KH ILUVW DWWHPSWV WR HVWDEOLVK YLUWXDO FRPPXQLWLHV GDWHV EDFN WR WKH PLG�����
V ZLWK WKH
FRPPXQLW\� �IUHHQHW� PRYHPHQW� :KLOH HDUO\ IUHHQHWV RIIHUHG IHZ VHUYLFHV EH\RQG (PDLO DQG 7HOQHW�
PDQ\ TXLFNO\ H[SDQGHG WR RIIHU DFFHVV WR GRFXPHQWV LQ ORFDO OLEUDULHV DQG JRYHUQPHQW RIILFHV� ,QWHUQHW
UHOD\ FKDWV� FRPPXQLW\ EXOOHWLQ ERDUGV� DQG VR IRUWK� WKHUHE\ JLYLQJ SDUWLFLSDQWV DQG HQKDQFHG VHQVH RI
FRPPXQLW\ WKURXJK DQRWKHU IRUP RI FRQQHFWLYLW\�

9LUWXDO FRPPXQLWLHV RI WKH IXWXUH DUH OLNHO\ WR KDYH ERWK DGYDQWDJHV DQG GLVDGYDQWDJHV ZKHQ FRPSDUHG
WR WKHLU YHULGLFDO FRXQWHUSDUWV �7DEOH ���

7$%/( �� 3RWHQWLDO $GYDQWDJHV DQG 'LVDGYDQWDJHV RI (OHFWURQLF &RPPXQLWLHV

$GYDQWDJHV

SRWHQWLDO IRU G\QDPLF LQYROYHPHQW ZKHUH PHPEHUVKLS PD\ EH WUDQVLWRU\ DQG WKH LQIUDVWUXFWXUH RI
WKH FRPPXQLW\ LQIRUPDOO\ GHILQHG
ORFDWLRQ WUDQVSDUHQF\ IRU PHPEHUV� DV DOO HOHFWURQLF FRPPXQLWLHV DUH SRWHQWLDOO\ JOREDO
FDSDELOLW\ RI VHOI�DGPLQLVWUDWLRQ DQG VHOI�RUJDQL]DWLRQ E\ D PHPEHUVKLS LQ FRQWLQXRXV IOX[
FUHDWLRQ RI �WKRXJKW VZDUPV� WKURXJK WKH FRQWLQXRXV� LQWHUDFWLYH VWLPXODWLRQ RI SDUWLFLSDQWV
LQFUHDVHG DWWHQWLRQ RQ FRQWHQW

'LVDGYDQWDJHV

TXDOLW\ RI H[SHULHQFH PD\ QRW MXVWLI\ WKH SDUWLFLSDWLRQ� RU PD\ GHJUDGH RYHU WLPH
SRWHQWLDO ORVV RI SULYDF\ E\ LQYDVLYH :HE WHFKQRORJLHV VXFK DV JOREDO WUDFNLQJ YLD FRRNLHV� &*,
HQYLURQPHQW YDULDEOH UHFRUGLQJ� DQG WKH OLNH
VRPH IRUPV RI HOHFWURQLF FRPPXQLFDWLRQ ODFN LQWHQVLW\� DQG VRPH PD\ ODFN FRQWHQW �H�J�� PRUH
LQIRUPDWLRQ H[FKDQJH GRHVQ
W LPSO\ EHWWHU LQIRUPDWLRQ H[FKDQJH�
QRW DOO H[SHULHQFHV WUDQVODWH ZHOO LQWR WKH HOHFWURQLF UHDOP� DV GRFXPHQWHG E\ WKH HDV\
PLVLQWHUSUHWDWLRQ RI (PDLO DQG WKH �IODPLQJ� WKDW FDQ HQVXH

�� &21&/86,21

7KH :RUOG :LGH :HE UHSUHVHQWV WKH FORVHVW WHFKQRORJ\ WR WKH LGHDO RI D FRPSOHWHO\ GLVWULEXWHG QHWZRUN
HQYLURQPHQW IRU PXOWLIRUP FRPPXQLFDWLRQ� $V VXFK� LW PD\ EH WKRXJK RI DV D SDUDGLJP VKLIW DZD\ IURP
HDUOLHU QHWZRUN SURWRFROV�

0DQ\ IHHO WKDW WKH PRVW VLJQLILFDQW LPSDFW RI WKH :HE ZLOO QRW EH IHOW XQWLO WKH ��VW FHQWXU\� ZKHQ
WHFKQRORJLHV DUH DGGHG DQG FRQYHUJHG WR PDNH WKH :HE D IXOO\ LQWHUDFWLYH� SDUWLFLSDWRU\ DQG LPPHUVLYH

PHGLXP E\ GHIDXOW�

6HFXULW\ DQG SULYDF\ ZLOO XQGRXEWHGO\ FRQWLQXH WR EH LPSRUWDQW LVVXHV DV QHZ PHWKRGV DUH LQWHJUDWHG
LQWR FXUUHQW :HE WHFKQRORJLHV� 7KH FRPSOH[LW\ RI LQWHUDFWLQJ FRPSRQHQWV LV QHDUO\ RXW RI KDQG DW WKLV
SRLQW� IXWXUH :HE SURWRFROV PD\ KHOS FUHDWH WKH DSSURSULDWH VWUXFWXUH QHFHVVDU\ IRU FRQWLQXHG UREXVW
:HE GHYHORSPHQW�

7KH ZRUOG ZLOO FRQWLQXH WR EHFRPH D VPDOOHU SODFH DV FXOWXUHV FRQWLQXH WR EH RQO\ D FOLFN DZD\� 7KH
:HE SURPLVHV WR KDYH RQH RI WKH ODUJHVW LPSDFWV RQ JHQHUDO VRFLHW\ RI DQ\ WHFKQRORJ\ WKXV IDU FUHDWHG�
)RU D PRUH WKRURXJK�JRLQJ DQDO\VLV RI WKH :HE
V IXWXUH E\ LWV IRXQGHU� VHH UHIHUHQFHV >�@ DQG >�@�
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$FNQRZOHGJHPHQWV

:H ZLVK WR WKDQN 0DUYLQ =HONRZLW] DQG DQRQ\PRXV UHYLHZHUV IRU WKHLU FRPPHQWV RQ HDUOLHU GUDIWV RI
WKLV FKDSWHU�

)25 )857+(5 5($',1*

>�@ $&0 (OHFWURQLF &RPPXQLWLHV 3URMHFW� KWWS���ZZZ�DFP�RUJ�aFFS� �LQIRUPDWLRQ RQ WKH XVH RI WKH
:HE IRU (OHFWURQLF &RPPXQLWLHV�

>�@ %HUJKHO� +� ������� �7KH &OLHQW 6LGH RI WKH :RUOG :LGH :HE�� (QF\FORSHGLD RI &RPSXWHU 6FLHQFH
��WK HGLWLRQ�� (GLWHG E\ $QWKRQ\ 5DOVWRQ� (GZLQ 5HLOO\� DQG 'DYLG +HPPHQGLQJHU� 3HWURFHOOL
>IRUWKFRPLQJ@�

>�@ %HUJKHO� +�� ������ �:KR :RQ WKH 0RVDLF :DU"�� &RPPXQLFDWLRQV RI WKH $&0� >2FWREHU� ���� � LQ
WKH SUHVV@

>�@ %HUJKHO� +�� ������� �3XVK 7HFKQRORJ\�� 1HWZRUNHU ���� $&0 3UHVV ������� SS� ������

>�@ %HUJKHO� +�� ������� �(PDLO� WKH *RRG� WKH %DG DQG WKH 8JO\�� &RPPXQLFDWLRQV RI WKH $&0� �����
SS� ������

>�@ %HUQHUV�/HH� 7�� ������� �:::� 3DVW� 3UHVHQW DQG )XWXUH�� &RPSXWHU� ������ SS� ������

>�@ %HUQHUV�/HH� 7�� &DLOOLDX� 5�� /XRWRQHQ� $�� 1LHOVHQ� +�� DQG 6HFUHW� $� ������� �7KH :RUOG :LGH
:HE�� ,Q &RPPXQLFDWLRQV RI WKH $&0 ��� �� SS� ������

>�@ %XVK� 9DQQHYDU� $V :H 0D\ 7KLQN� $WODQWLF 0RQWKO\� -XO\� ����� �2QOLQH DW
KWWS���ZZZ�LVJ�VIX�FD�aGXFKLHU�PLVF�YEXVK��

>�@ &RPHU� '� ������� 7KH ,QWHUQHW ERRN� HYHU\WKLQJ \RX QHHG WR NQRZ DERXW FRPSXWHU QHWZRUNLQJ DQG
KRZ WKH LQWHUQHW ZRUNV� 3UHQWLFH�+DOO� ,QF� 8SSHU 6DGGOH 5LYHU� 1-�

>��@ (QJOHEDUW� '� ������� �7KH $XJPHQWHG .QRZOHGJH :RUNVKRS�� LQ .� $QGHUVRQ� 7KH KLVWRU\ RI
SHUVRQDO ZRUNVWDWLRQV� 3URFHHGLQJV RI WKH $&0 &RQIHUHQFH�� $&0 3UHVV� 1HZ <RUN� SS� ������

>��@ )ODQDJDQ� '� ������� -DYD LQ D QXWVKHOO� 2
5HLOO\ 	 $VVRFLDWHV� ,QF� 6HEDVWRSRO� &$�

>��@ /DLUG &�� DQG 6RUDL]� .� ������� *HW D JULS RQ VFULSWV� -XQH ���� %<7(� 7KH 0F*UDZ� +LOO
&RPSDQLHV� ,QF� 1HZ <RUN� 1<�

>��@ 0F*UDZ� *�� DQG )HOWHQ� (�:� ������� -DYD 6HFXULW\� +RVWLOH $SSOHWV� +ROHV� DQG $QWLGRWHV� -RKQ
:LOH\ DQG 6RQV� ,QF�

>��@ 1HOVRQ� 7�� ������ �7KH KHDUW RI FRQQHFWLRQ� K\SHUPHGLD XQLILHG E\ WUDQVFOXVLRQ�� &RPPXQLFDWLRQV

RI WKH $&0� ����� SS� ������

>��@ 1LHPH\HU� 3�� DQG 3HFN� -� ������� ([SORULQJ -DYD� 2
5HLOO\ 	 $VVRFLDWHV� ,QF� 6HEDVWRSRO� &$�

>��@ 16)1(7 %DFNERQH 7UDIILF 'LVWULEXWLRQ 6WDWLVWLFV� $SULO� �����
KWWS���ZZZ�FF�JDWHFK�HGX�JYX�VWDWV�16)�PHULW�KWPO�

�� RI �� ���������� �����
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>��@ 2XVWHUKRXW� -� ������� 7FO DQG WKH 7N WRRONLW� $GGLVRQ�:HVOH\ 3XEOLVKLQJ &RPSDQ\� 5HDGLQJ� 0$�

>��@ 3LWNRZ� -�� HW DO� *98
V ::: 8VHU 6XUYH\V� KWWS���ZZZ�FF�JDWHFK�HGX�JYX�XVHUBVXUYH\V��

>��@ 4XHUFLD� 9� ������� ,QWHUQHW LQ D QXWVKHOO� 2
5HLOO\ 	 $VVRFLDWHV� ,QF� 6HEDVWRSRO� &$�

>��@ 5REHUWV� '� ������� ,QWHUQHW 3URWRFROV� &RULROLV %RRNV� 6FRWWVGDOH� $=�

>��@ 6XQ 0LFURV\VWHPV ������� 7KH -DYD ODQJXDJH� D ZKLWH SDSHU� :HE GRFXPHQW� 85/
KWWS���MDYD�VXQ�FRP��

>��@ 7KH 3HUO -RXUQDO� �KWWS���WSM�FRP�� 5HDGDEOH 3XEOLFDWLRQV� ,QF� 6RPHUYLOOH� 0$�

>��@ :DOO� /�� DQG 6FKZDW]� 5� ������� 3URJUDPPLQJ SHUO� 2
5HLOO\ 	 $VVRFLDWHV� ,QF� 6HEDVWRSRO� &$�

>��@ :HOFK� %� ������� 3UDFWLFDO 3URJUDPPLQJ LQ 7FO DQG 7N� 3UHQWLFH�+DOO� ,QF� 8SSHU 6DGGOH 5LYHU�
1-�

>��@ ::: 6HFXULW\ )$4 KWWS���FLS�SK\VLN�XQL�ZXHU]EXUJ�GH�ZZZ�VHFXULW\�ZZZVI��KWPO

>��@ �-DYD IRU ������ 3& 0DJD]LQH� $SULO �� �����

�� RI �� ���������� �����
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