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7KH DELOLW\ WR GLVFULPLQDWH DQG GLVWLQJXLVK LQGLYLGXDO GRFXPHQWV DPRQJ WKH HYHU LQFUHDVLQJ YROXPHV RI

LQIRUPDWLRQ DYDLODEOH WKURXJK WKH GLJLWDO QHWZRUNV LV EHFRPLQJ PRUH DQG PRUH GLIILFXOW� :LWK :HEVLWHV

EHLQJ DGGHG WR WKH ��� PLOOLRQ LQVWDOOHG EDVH E\ WHQV RI WKRXVDQGV SHU PRQWK� LQIRUPDWLRQ RYHUORDG LV

LQHYLWDEOH >�@� 7KHUH DUH WZR EDVLF HQYLURQPHQWV IRU GHDOLQJ ZLWK LQIRUPDWLRQ RYHUORDG� ILOWHULQJ >��@

LQIRUPDWLRQ EHIRUH LW UHDFKHV WKH HQG�XVHU� DQG FXVWRPL]LQJ >���@ WKH LQIRUPDWLRQ DIWHU LW DUULYHV�

)LOWHULQJ UHPDLQV SULPDULO\ D VHUYHU VLGH DFWLYLW\ VLQFH ILOWHULQJ DW WKH FOLHQW�VLGH ZRXOG QHFHVVLWDWH

XQQHFHVVDU\ GRZQORDGV� ,QIRUPDWLRQ FXVWRPL]DWLRQ� RQ WKH RWKHU KDQG� LV EDVLFDOO\ D FOLHQW�VLGH DFWLYLW\

GHVLJQHG WR SLFN XS ZKHUH LQIRUPDWLRQ ILOWHULQJ OHDYHV RII�

,Q WKLV DUWLFOH� ZH GHVFULEH RXU YLVLRQ RI LQIRUPDWLRQ FXVWRPL]DWLRQ DQG� DORQJ WKH ZD\� FKURQLFOH WKH

GHYHORSPHQW RI RXU SURRI�RI�FRQFHSW SURWRW\SH� &\EHUEURZVHU�
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7KH ORQJ�WHUP HIIHFWLYHQHVV RI WKH WHFKQLTXH RI LQIRUPDWLRQ FXVWRPL]DWLRQ GHVFULEHG KHUH DQG HOVHZKHUH

>���@ LV UHODWHG WR WKH �LQIRUPDWLRQ FXVWRPL]DWLRQ FRQMHFWXUH�� ZKLFK KROGV WKDW LQIRUPDWLRQ ILOWHULQJ

WHFKQRORJ\ ZLOO QHYHU EH DEOH WR NHHS XS ZLWK WKH YROXPH RI SRVVLEO\ UHOHYDQW LQIRUPDWLRQ � VRPHWKLQJ

RI D �%R\OHV /DZ� IRU F\EHUVSDFH� 3XW DQRWKHU ZD\� WKLV FRQMHFWXUH FODLPV WKDW LQIRUPDWLRQ ILOWHULQJ DQG

UHODWHG DXWRPDWHG WHFKQLTXHV PD\ QHYHU EH DEOH WR UHGXFH WKH GLPHQVLRQ RI DYDLODEOH GDWD WR OHYHOV

ZKLFK DUH ZLWKLQ WKH ERXQGV RI WKH W\SLFDO HQG�XVHU
V SHUVRQDO �EDQGZLGWK�� 2XU H[SHULHQFH ZLWK WKH

,QWHUQHW WKXV IDU LV D FRQILUPLQJ LQVWDQFH RI WKLV FRQMHFWXUH�

,QIRUPDWLRQ RYHUORDG RQ GLJLWDO QHWZRUNV PD\ EH WKRXJKW RI DV D ULYHU QHWZRUN ZLWK WKH K\GURORJLF F\FOH

UHYHUVHG� +XJH YROXPHV RI ZDWHU WUDYHO IURP WKH RFHDQV WKURXJK WKH PRXWK WR WKH WULEXWDULHV� VWUHDPV

DQG KHDGZDWHUV� 7KH RSHUDWLYH SDUW RI WKH DQDORJ\ LV WKH FRQVWUDLQW RQ WKH YHORFLW\ RI IORZ DV WKH PDLQ

FKDQQHOV PRYH ZDWHUV XSVWUHDP LQWR HYHU�VPDOOHU WULEXWDULHV� ,Q RXU DQDORJ\� WKH VWUHDPV ZLOO QHYHU EH

DEOH WR KDQGOH DOO RI WKH UHYHUVHG IORZ� ,QIRUPDWLRQ ILOWHUV FDQ EH WKRXJKW RI DV GLJLWDO OHYHHV LQ RXU

K\SRWKHWLFDO PRGHO� 7KH\ FDQ EH HIIHFWLYH IRU PRGHUDWH YROXPHV� EXW� EHFDXVH RI WKH ORFDO WRSRORJ\�

WKH\ DUH RI PLQLPDO YDOXH DJDLQVW ZLGHVSUHDG IORRGLQJ�

2XU EHOLHI LV WKDW LQ PRVW FDVHV WKHUH ZLOO DOZD\V EH WKH ULVN WKDW WKH GLJLWDO QHWZRUNV ZLOO VHQG PRUH

LQIRUPDWLRQ �GRZQVWUHDP� WKDQ WKH HQG�XVHU FDQ FRQVXPH� ([LVWLQJ LQIRUPDWLRQ UHWULHYDO DQG ILOWHULQJ

WHFKQRORJ\ DOORZV D XVHU WR PRGLI\ WKH YLHZ RI GRFXPHQW VSDFH WR LPPHGLDWH QHHGV� EXW D IXUWKHU VWHS LV

QHHGHG WR FXVWRPL]H WKH GRFXPHQWV WKHPVHOYHV� WUDQVIRUPLQJ WKHP LQWR D IRUP FRPSOLDQW WR WKH XVHU
V

UHTXLUHPHQWV� :H KDYH UHIHUUHG WR VXFK WUDQVIRUPDWLRQV DV ,QIRUPDWLRQ &XVWRPL]DWLRQ >RS FLW@ DQG KDYH

GLVFXVVHG HOVHZKHUH KRZ LW PLJKW EH DSSOLHG WR WH[W ��� DQG JUDSKLFV >�@ � ,Q WKLV SDSHU� ZH
OO GLVFXVV

KRZ WKH WHFKQLTXHV RI LQIRUPDWLRQ FXVWRPL]DWLRQ PD\ EH EXLOW LQWR D QHWZRUN FOLHQW�
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7KH JRDO RI LQIRUPDWLRQ FXVWRPL]DWLRQ LV VWUHDPOLQHG DFFHVV WR� DQG DEVRUSWLRQ RI� LQIRUPDWLRQ E\ XVHUV�

:KLOH LQIRUPDWLRQ FXVWRPL]DWLRQ FDQ EH GRQH E\ KXPDQV IRU RWKHU KXPDQV �LQIRUPDWLRQ EURNHUDJH�� WKH

IXWXUH RI LQIRUPDWLRQ FXVWRPL]DWLRQ OLHV LQ DXWRPDWLRQ�

,Q RXU YLHZ� LQIRUPDWLRQ FXVWRPL]DWLRQ LV WKH ODWHVW HOHPHQW LQ WKH HYROXWLRQDU\ FKDLQ RI GLJLWDO

LQIRUPDWLRQ KDQGOLQJ WHFKQRORJLHV� 7RROV� WHFKQLTXHV DQG RSHUDWLRQDO PHWDSKRUV KDYH EHHQ GHYHORSHG

IRU LQIRUPDWLRQ VWRUDJH� WUDQVIHU� GLVWULEXWLRQ� DFTXLVLWLRQ DQG DJHQF\ DQG EURNHUDJH WKURXJK WKH

PLG�����
V� ,QIRUPDWLRQ FXVWRPL]DWLRQ DVVXPHV WKDW DOO RI WKHVH WHFKQLTXHV� WDNHQ WRJHWKHU� FDQ VWLOO

SURGXFH LQIRUPDWLRQ RYHUORDG IRU WKH HQG�XVHU� DQG WKDW WKH RSWLPDO VROXWLRQ WR WKH UHPDLQLQJ SUREOHP LV

KLJKO\�LQWHUDFWLYH� FOLHQW�VLGH� QHWZRUN�HQDEOHG VRIWZDUH� 7KLV YLHZ LV FRQYH\HG LQ WKH VSODVK SDJH RI

RQH RI RXU LQIRUPDWLRQ FXVWRPL]DWLRQ SURWRW\SHV �VHH EHORZ >H[WHUQDO ILOH  �ILJXUH��MSJ�@�� :H DWWHPSW

WR UHGXFH WKH �GHSWK� RI WKH GDWD� LQ WKLV FDVH D JUDSKLF� LQ RUGHU WR HDVH WKH XSWDNH RI WKH LQIRUPDWLRQ

ZLWKRXW VLJQLILFDQW ORVV RI PHDQLQJ�

$V ZH ZULWH� QHWZRUN RULHQWHG GRFXPHQW DFTXLVLWLRQ LV UHGHILQLQJ LWVHOI� (DUO\ VWUDWHJLHV ZHUH PRGHOHG

DIWHU WHFKQLTXHV XVHG WR GLVWULEXWH GLJLWDO LQIRUPDWLRQ RQ PDJQHWLF PHGLD� %\ WKH ODWH ����
V QHWZRUN

GHIOHFWRUV ZHUH VHUYLQJ LQ WKH UROH WKDW PDJQHWLF PHGLD GXSOLFDWLRQ KDG VHUYHG \HDUV HDUOLHU� DQG HDUO\

EXOOHWLQ ERDUGV RULJLQDOO\ VDWLVILHG WKH VDPH QHHGV DV DUFKLYHG FROOHFWLRQV RI SURJUDPV DQG GDWD� )LOH

7UDQVIHU 3URWRFRO �)73�� WRJHWKHU ZLWK FRPSDWLEOH GRFXPHQW LQGH[LQJ DQG GRZQORDGLQJ WRROV OLNH

*RSKHU DQG :LGH $UHD ,QIRUPDWLRQ 6\VWHP �:$,6�� PDUNHG D WUDQVLWLRQ LQ WKH UHGHILQLWLRQ RI QHWZRUN

DFTXLVLWLRQ WRROV� $OWKRXJK WKHVH WRROV ZHUH XVHIXO� WKH\ ZHUH IXQGDPHQWDOO\ LPSDLUHG IRU

JHQHUDO�SXUSRVH QHWZRUN LQIRUPDWLRQ H[FKDQJH EHFDXVH WKH �EURZVLQJ� ZDV OLPLWHG WR V\VWHP�VSHFLILF

LQIRUPDWLRQ �H�J�� ORQJ ILOH QDPHV� GLUHFWRU\ QDPHV� SDWK VWUXFWXUHV�� ,Q UHWURVSHFW� ZH QRZ VHH WKDW )73

LQGH[LQJ ZDV D FOXPV\ WHFKQLTXH EDVHG RQ WKH VDPH PHWDSKRU DV WKH SK\VLFDO GLVWULEXWLRQ RI PDJQHWLF

LQIRUPDWLRQ ��� IHWFKHV EDVHG QRW RQ WKH FRQWHQW RI WKH GRFXPHQW� EXW RQ LWV ODEHO� WLWOH� ILOH QDPH RU
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ORFDWLRQ�

0RUH WKDQ DQ\ RWKHU VLQJOH WHFKQRORJLFDO HYHQW� 7HOQHW VKRZHG XV WKH ZD\ WR DFKLHYLQJ RXU LQIRUPDWLRQ

UHWULHYDO REMHFWLYHV� 7HOQHW JDYH WKH GLJLWDO QHWZRUNV D YLUWXDOLW\ WKH\ KDG QRW SUHYLRXVO\ HQMR\HG� DQG

HQFORVHG QHWZRUNHG FRPSXWHUV LQ D XQLI\LQJ F\EHUVSDFH� :LWK 7HOQHW� QHWZRUNHG FRPSXWHUV EHFDPH

H[WHQVLRQV RI RXU GHVNWRS� DQG LW ZDVQ
W ORQJ EHIRUH 7LP %HUQHUV�/HH DQG KLV FROOHDJXHV DW &(51 FDPH

XS ZLWK VSHFLILFDWLRQV IRU ,QWHUQHW SURWRFROV WKDW ZRXOG SURYLGH SODWIRUP�LQGHSHQGHQW VXSSRUW IRU

GLVWULEXWHG PXOWLPHGLD RQ WKH ,QWHUQHW� 7KH :RUOG :LGH :HE ZDV ERUQ� DQG ZLWK LW FDPH WKH FRQFHSW RI

D QDYLJDWRU�EURZVHU� %\ HDUO\ ����� 0HULW 1,& UHSRUWHG WKDW WKH :HE KDG EHFRPH WKH OHDGLQJ SDFNHW

KDXOHU RQ WKH ,QWHUQHW�

:KLOH WKH PXOWLPHGLD� K\SHU�OLQNHG VWUXFWXUH RI WKH :HE DOORZV XVHUV WR VHDUFK IRU LQIRUPDWLRQ WKH\

QHHG PRUH HIILFLHQWO\ WKDQ EHIRUH� WKH :HE DORQH LV VWLOO VXE�RSWLPDO ZLWK UHVSHFW WR LQIRUPDWLRQ

DFTXLVLWLRQ DQG GLVWULEXWLRQ� 2QH RI WKH UHDVRQV IRU WKLV LV WKDW WKH VHDUFK DQG ILOWHULQJ SURFHVVHV ZHUH

DGGHG DV DIWHUWKRXJKWV� DQG QRW EXLOW LQWR WKH RULJLQDO :HE GHVLJQ� $V DQ LOOXVWUDWLRQ� WKH FRQWHQW

GHVFULSWRU WDJ GLGQ
W EHFRPH SDUW RI WKH +70/ VWDQGDUG XQWLO ����� 7KLV WDJ LV DFWXDOO\ WKH �EXVLQHVV

SDUW� RI WKH +70/ KHDGHU DQG GULYHV LV XVHG E\ PDQ\ :HE VSLGHUV� ZDQGHUHUV DQG ZRUPV ZKLFK DUH WKH

KHDUW RI PRGHUQ VHDUFK HQJLQHV� ,Q DGGLWLRQ� VSHFLILFDWLRQV IRU LQIRUPDWLRQ ILOWHULQJ DQG DXWRPDWHG

LQIRUPDWLRQ DJHQF\� DQG LQIRUPDWLRQ FXVWRPL]DWLRQ IRU WKDW PDWWHU� DUH LQGHSHQGHQW RI WKH VSHFLILFDWLRQV

IRU HLWKHU +773 RU +70/� $W WKLV ZULWLQJ WKH DGYDQFHG LQIRUPDWLRQ DFTXLVLWLRQ�GLVWULEXWLRQ WRROV RQ

WKH RQH KDQG� DQG :HE XWLOLWLHV RQ WKH RWKHU� DUH GHYHORSLQJ PRUH�RU�OHVV LQGHSHQGHQWO\ RI RQH DQRWKHU

WKHUHE\ GLPLQLVKLQJ WKHLU SRWHQWLDO�

)XUWKHU� VHDUFK HQJLQHV �DW ERWK WKH PHWD DQG REMHFW OHYHOV� DUH LQKHUHQWO\ LOO�HTXLSSHG WR GHDO ZLWK

KLJK�UHFDOO� KLJK�SUHFLVLRQ LQIRUPDWLRQ GLVWULEXWLRQ DQG DFTXLVLWLRQ� 7KH\ ZRUN PRVW HIILFLHQWO\ ZKHQ

LQIRUPDWLRQ LV LQGH[HG� JUDGHG DQG FDWHJRUL]HG SULRU WR SRVWLQJ� ZKLFK LV UDUHO\ GRQH� (YHQ WKH

VLPSOLVWLF 0(7$ &217(17 WDJ VHHPV WR EH LJQRUHG LQ PRVW GRFXPHQWV� 6LQFH WKH :HE GLGQ
W JURZ

RXW RI WKH SKLORVRSK\ RI SUH�SURFHVVLQJ EHIRUH SRVWLQJ� WKHUH LV D GHILQLWH SUDFWLFDO OLPLW WR WKH

SHUIRUPDQFH WKDW RQH PD\ H[SHFW RI VHDUFK HQJLQHV LQ WKH IRUHVHHDEOH IXWXUH� QR PDWWHU KRZ ILQHO\ WXQHG�

$IWHU�WKH�IDFW QDWXUDO ODQJXDJH XQGHUVWDQGLQJ XWLOLWLHV UHPDLQ HOXVLYH�

,Q JHQHUDO� HIIHFWLYH GRFXPHQW ORFDWLRQ DQG LGHQWLILFDWLRQ WHFKQRORJ\ LV EHFRPLQJ DQ LQFUHDVLQJO\

LQGLVSHQVDEOH OLQN WR WKH ZRUOG RI LQIRUPDWLRQ IRU WKH PRGHUQ SURIHVVLRQDO� %XW DV SRZHUIXO DV WKHVH

WRROV DUH EHFRPLQJ� WKH\ DUH LQWULQVLFDOO\ OLPLWHG LQ WKHLU VXSSRUW RI WKH LQIRUPDWLRQ FRQVXPHU RQFH

LQIRUPDWLRQ KDV DUULYHG� 7KXV WUDQVIHU RI NQRZOHGJH IURP WKH FRPSXWHU WR WKH XVHU LV PRUH RI D

ERWWOHQHFN WKDQ HYHU EHIRUH� (YHQ FOLHQW�VLGH V\VWHPV VXFK DV %HOOFRUH
V 6XSHU%RRN %URZVHU� DQG

'LJLWDO (TXLSPHQW
V /HFWHUQ V\VWHP� UHPDLQ RULHQWHG WR WKH LQIRUPDWLRQ SURYLGHU� ,W VKRXOG EH

HPSKDVL]HG DW WKLV SRLQW WKDW LQIRUPDWLRQ FXVWRPL]DWLRQ DWWHPSWV WR GHDO ZLWK WKLV SUREOHP E\ RULHQWLQJ

LWVHOI WR WKH LQIRUPDWLRQ FRQVXPHU�

,QIRUPDWLRQ FXVWRPL]DWLRQ FRPSOHPHQWV H[LVWLQJ LQIRUPDWLRQ DFTXLVLWLRQ� GLVWULEXWLRQ DQG DJHQW�EURNHU

WRROV DQG LQFUHDVHV WKHLU HIIHFWLYHQHVV� ,W KDV ILYH EDVLF FKDUDFWHULVWLFV� ��� LW LV EHVW SHUIRUPHG RQ WKH

FOLHQW VLGH� ��� LW LV VSHFLILFDOO\ GHVLJQHG WR PD[LPL]H LQIRUPDWLRQ XSWDNH� UDWKHU WKDQ ILOWHU RU UHWULHYH�

��� LW �SHUVRQDOL]HV� GRFXPHQWV E\ VXFK WHFKQLTXHV DV H[WUDFWLRQ� ��� LW LV QRUPDOO\ GRQH LQWHUDFWLYHO\�

WKURXJK D �GRFXPHQW GLDORJ�� DQG ��� WKH FDSDELOLW\ RI QRQ�SUHVFULSWLYH� QRQ�OLQHDU GRFXPHQW WUDYHUVDO LV

SURYLGHG E\ WKH VRIWZDUH� &RQGLWLRQ ��� VHWV LQIRUPDWLRQ FXVWRPL]DWLRQ DSDUW IURP WUDGLWLRQDO

LQIRUPDWLRQ ILOWHULQJ DQG UHWULHYDO� ZKLOH ��� ZRXOG VHW LW DSDUW IURP LQIRUPDWLRQ DJHQF\� DQG ��� ZRXOG

GLVWLQJXLVK LW IURP WUDGLWLRQDO QRQ�OLQHDU GRFXPHQW WUDYHUVDO V\VWHPV �H�J� K\SHUWH[W��

,Q RSHUDWLRQ� LQIRUPDWLRQ FXVWRPL]DWLRQ SURJUDPV WUDQVIRUP DQ LQIRUPDWLRQ HQWLW\ ��� VXFK DV D

GRFXPHQW RU D VHW RI GRFXPHQWV ��� LQWR D IRUP WKDW VXLWV WKH QHHGV RI D SDUWLFXODU XVHU DW D SDUWLFXODU

PRPHQW� 7KLV FHQWUDO LQWXLWLRQ KDV FRQVLGHUDEOH FXUUHQF\� )RU H[DPSOH� LQIRUPDWLRQ FXVWRPL]DWLRQ LV

VLPLODU WR (QJOHEDUW
V YLHZ FRQWURO >�@ DQG 1HOVRQ
V FRQFHSW RI WUDQVFOXVLRQ >��@ � DV ZHOO DV KDYLQJ

VWURQJ FRQQHFWLRQV WR GDWD PLQLQJ >�@ DQG NQRZOHGJH GLVFRYHU\ >��@�
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2QH FDQ WKLQN RI WKH LGHDO LQIRUPDWLRQ FXVWRPL]HU DV WDNLQJ DV LQSXW D WULSOH FRQWDLQLQJ D SXUSRVH� D

FRJQLWLYH FRQWH[W� DQG LQIRUPDWLRQ WR FXVWRPL]H� DQG SURGXFLQJ DV RXWSXW WKDW SURFHVVHG IRUP RI WKH

LQIRUPDWLRQ ZKLFK LV EHVW DWWXQHG WR WKH XVHU� 7KH SXUSRVH PD\ EH IOHHWLQJ� 7KH FRJQLWLYH FRQWH[W

FKDQJHV FRQWLQXDOO\� 2QO\ WKH LQIRUPDWLRQ WR FXVWRPL]H LV OLNHO\ WR KDYH VRPH FRQVWDQF\� DQG ZKHQ WKDW

LQIRUPDWLRQ LV D PDLOLQJ OLVW DUFKLYH �DOD +\SHUPDLO� RU DQ LQVWLWXWLRQDO NQRZOHGJH EDVH �FI� /RWXV 1RWHV�

HYHQ WKDW LV QR ORQJHU D JLYHQ�

6LQFH WKH SRLQW RI LQIRUPDWLRQ FXVWRPL]DWLRQ LV WR KHOS SHRSOH DEVRUE WKH ULJKW LQIRUPDWLRQ PRUH

TXLFNO\� DQ REYLRXV VWUDWHJ\ LV WR SURYLGH WKHP ZLWK WKH LQIRUPDWLRQ WKH\ QHHG� ZLWKKROGLQJ WKH

LQIRUPDWLRQ WKH\ GRQ
W QHHG� DQG WR SURYLGH WKHP ZLWK WKDW LQIRUPDWLRQ LQ D XVHU�IULHQGO\ ZD\ WKDW

SURPRWHV LWV DEVRUSWLRQ� )XUWKHUPRUH� VLQFH LQIRUPDWLRQ FXVWRPL]DWLRQ EHFRPHV PRUH LPSRUWDQW DV

XVHIXO LQIRUPDWLRQ DUWLIDFWV EHFRPH PRUH DFFHVVLEOH� LQIRUPDWLRQ FXVWRPL]DWLRQ EHFRPHV PRVW

LPSRUWDQW LQ DQ DJH LQ ZKLFK ODUJH TXDQWLWLHV RI UHOHYDQW GRFXPHQWV RU RWKHU LQIRUPDWLRQ DUWLIDFWV DUH

HOHFWURQLFDOO\ DYDLODEOH WR WKH XVHU� 7KXV WKH LQIRUPDWLRQ ILOWHUV� :HE�EDVHG VHDUFK WRROV� DQG GLJLWDO

OLEUDULHV RI WRGD\ DQG WRPRUURZ PDNH LQIRUPDWLRQ FXVWRPL]DWLRQ WRROV LQFUHDVLQJO\ LQGLVSHQVDEOH�

7+( ,1)250$7,21 &86720,=$7,21 $5&+,7(&785(

,Q JHQHUDO� LQIRUPDWLRQ FXVWRPL]DWLRQ ZRXOG LQYROYH DQ LQWHUDFWLYH SURFHVV ZKHUHE\ XVHUV ZRXOG

LQWHUDFWLYHO\ DQG LQ UHDO WLPH FRQWURO WKH PHDQV E\ ZKLFK GRFXPHQWV ZHUH UHGXFHG LQ VL]H� RU

WUDQVIRUPHG LQWR D PRUH XVHIXO IRUP� DQG GLVSOD\HG� )LJXUH � LOOXVWUDWHV WKLV SURFHVV LQ RXU FXUUHQW

SURRI�RI�FRQFHSW SURWRW\SH� &\EHUEURZVHU� ZKLFK EHKDYHV DV HLWKHU D VWDQG�DORQH DSSOLFDWLRQ RU D

EURZVHU�FRPSOLDQW� VSDZQDEOH SHUXVHU �L�H�� KHOSHU DSS�� :H DUH FXUUHQWO\ ZRUNLQJ RQ SOXJ�LQ DQG -DYD

SURWRW\SHV ZKLFK LQFRUSRUDWH WKH VDPH IHDWXUHV�

:H KDYH LGHQWLILHG D QXPEHU RI IHDWXUHV DQG GHVLJQ VSHFLILFDWLRQV WKDW DSSHDU WR FRQWULEXWH SRVLWLYHO\ WR

WKH TXDOLW\ RI DQ LQIRUPDWLRQ FXVWRPL]DWLRQ V\VWHP� &RQWLQXHG SURJUHVV LQ DUFKLWHFWXUDO JXLGHOLQHV IRU

LQIRUPDWLRQ FXVWRPL]DWLRQ V\VWHPV UHTXLUHV PRUH UHVHDUFK DQG

HPSLULFDO REVHUYDWLRQ WR EHWWHU XQGHUVWDQG WKHVH DQG RWKHU LVVXHV� LQFOXGLQJ WUDGHRIIV DQG RWKHU

LQWHUDFWLRQV� 7KH IROORZLQJ DUH GHVLUDEOH DUFKLWHFWXUDO IHDWXUHV RI LQIRUPDWLRQ FXVWRPL]DWLRQ WRROV�

'RFXPHQW 'LDORJ� ,QWHUDFWLYH LQIRUPDWLRQ FXVWRPL]DWLRQ KHOSV WKH XVHU JXLGH WKH LQIRUPDWLRQ

WUDYHUVDO RU WUDQVIRUPDWLRQ SURFHVV VR WKDW LW UHVXOWV LQ WKH PRVW SXUSRVHIXO FXVWRP SUHVHQWDWLRQ�

7KH XQLTXHQHVV RI WKH FXVWRPL]LQJ PRPHQW GLFWDWHV WKDW WKH LQWHUIDFH VKRXOG DOORZ WKH XVHU WR

FXVWRPL]H ZLWK UHVSHFW WR LPPHGLDWH� SHUKDSV WUDQVLHQW� LQWHUHVWV DQG QHHGV�

,QWHUIDFH 7UDQVSDUHQF\� 8VHUV RI LQIRUPDWLRQ FXVWRPL]HUV VKRXOG FRQFHQWUDWH RQ LQIRUPDWLRQ

DEVRUSWLRQ� QRW RQ PDQLSXODWLQJ WKH LQWHUIDFH� 7KHUHIRUH LW LV LPSRUWDQW WKDW WKH LQWHUIDFH EH

XQREWUXVLYH >��@� WR DYRLG LQWHUIHULQJ ZLWK WKH JRDO RI PD[LPL]LQJ WKH HIILFLHQF\ RI LQIRUPDWLRQ

WUDQVIHU WR WKH XVHU� 6XFK D WUDQVSDUHQW LQWHUIDFH VKRXOG EH LQWXLWLYH� DQG SURYLGH D VPDOO QXPEHU

RI SRZHUIXO RSWLRQV WR DYRLG GLVWUDFWLQJ WKH XVHU IURP WKH SULPDU\ SXUVXLW RI LQIRUPDWLRQ XSWDNH�

,QSXW )RUPDW ,QGHSHQGHQFH� 7KH XVHU VKRXOG QRW QHHG WR EH FRQFHUQHG ZLWK WKH GDWD IRUPDW

�SODLQWH[W� +70/� :3� HWF�� RI D GRFXPHQW RU RWKHU LQIRUPDWLRQ DUWLIDFW WR EH FXVWRPL]HG� 0DNLQJ

IRUPDW FRQVLGHUDWLRQV LQYLVLEOH WR WKH XVHU LV LPSOLHG E\ WKH EDVLF UHTXLUHPHQW WKDW LQIRUPDWLRQ

FXVWRPL]DWLRQ SURYLGH LQIRUPDWLRQ LQ D ZD\ WKDW LV VXLWHG WR WKH XVHU� 2XU FXUUHQW LQWHUHVWV

HPSKDVL]H FRPSDWLELOLW\ ZLWK H[LVWLQJ :HE WRROV FRQIRUPLQJ WR WKH GH IDFWR +773 DQG +70/

VWDQGDUGV� 7KLV LV ERWK EHFDXVH WKH QXDQFHV RI FRPSOLDQFH ZLWK PDWXUH GHVNWRS SURWRFROV DUH

UHVHDUFK�LQGLIIHUHQW EXW UHVRXUFH�LQWHQVLYH� DQG EHFDXVH RI WKH LQWULQVLF LPSRUWDQFH RI WKH :HE�

0XOWLZD\ /RRNDKHDG� :KDW D XVHU PRVW QHHGV WR VHH QH[W LV OLNHO\ WR EH UHODWHG WR ZKDW WKH XVHU LV

VHHLQJ FXUUHQWO\� +RZHYHU WKHUH DUH OLNHO\ WR EH QXPHURXV UHODWHG LWHPV LQ WKH GRFXPHQW RU RWKHU

LQIRUPDWLRQ DUWLIDFW� 0XOWLZD\ ORRNDKHDG PHDQV FRPSXWLQJ VHYHUDO UHODWHG LWHPV WKH XVHU PLJKW

ZDQW WR VHH QH[W DQG GLVSOD\LQJ WKHP VLPXOWDQHRXVO\� 7KH XVHU FDQ WKHQ VLPSO\ JR RQ WR UHDG RQH

RU PRUH RI WKH SUHFRPSXWHG LWHPV ZLWKRXW WKH PHQWDO RYHUKHDG RI WKLQNLQJ DERXW UHTXHVWLQJ ZKDW

WR VHH QH[W� :H KDYH D SURRI�RI�FRQFHSW SURWRW\SH� 0XOWL%URZVHU� ZKLFK LV EDVHG RQ PXOWLZD\

ORRNDKHDG�
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1RQ�,QVXODULW\� ,QIRUPDWLRQ FXVWRPL]LQJ VHUYLFHV ZLOO EH PRVW XVHIXO ZKHQ XVHG ZLWK RWKHU

V\VWHPV WKDW SURYLGH LQIRUPDWLRQ� :KHQ PDWXUH� LQIRUPDWLRQ FXVWRPL]DWLRQ WRROV ZLOO EH PHQX

LWHPV RI HYHU\GD\ ZRUG SURFHVVRUV� GHVNWRS SXEOLVKLQJ VRIWZDUH� :HE QDYLJDWRU�EURZVHUV� DQG VR

IRUWK� 7KH\ ZLOO FRPSOHPHQW WKH H[LVWLQJ FOLHQW�VHUYHU EDVH� LQFOXGLQJ D ZLGH YDULHW\ RI

FOLHQW�VHUYHU EURZVHUV� ORFDWRUV� HPDLOHUV� DQG WUDQVIHU SURJUDPV �FI� >�@�� 7KH FOLHQW VHUYHU EDVH

ZLOO SURYLGH LQIRUPDWLRQ GLVWULEXWLRQ EDFN HQGV WR FXVWRPL]LQJ VRIWZDUH�

1RQOLQHDULW\� %\ QRQOLQHDULW\ ZH PHDQ WKDW WKH RUGHU RI SUHVHQWDWLRQ RI LQIRUPDWLRQ IURP D

GRFXPHQW RU RWKHU LQIRUPDWLRQ DUWLIDFW LV QRW GHWHUPLQHG E\ LWV SK\VLFDO RU GLJLWDO OD\RXW� $

SDUDGLJP QRQOLQHDU YLHZLQJ HQYLURQPHQW LV K\SHUWH[W� ZKLFK LV DQ HVVHQWLDO HOHPHQW RI WKH :HE
V

+70/ ODQJXDJH GHILQLWLRQ DQG GRFXPHQW OD\RXW VWUDWHJ\� :H VHH QRQOLQHDULW\ DV IDFWRULQJ LQWR

LQIRUPDWLRQ FXVWRPL]DWLRQ WRROV LQ WZR ZD\V� )LUVW� LQ WKH QRQOLQHDU WUDYHUVDO RI D GRFXPHQW

GXULQJ LQWHUDFWLYH SHUXVDO WKDW H[WHQGV WKH ZD\ WKDW K\SHUWH[W YLHZHUV ZRUN WRGD\� 6HFRQG� LQ WKH

FUHDWLRQ RI QRQOLQHDU H[WUDFWV RU EURZVH WUDFHV RI WKH GRFXPHQW� VXFK DV IRU ODWHU KDUGFRS\ SHUXVDO�

3DVVDJHV RI WKH GRFXPHQW VKRXOG RIWHQ EH JURXSHG EDVHG RQ FXVWRP FRQWHQW FRQVLGHUDWLRQV

DOWKRXJK WKH OD\RXW RI WKH RULJLQDO GRFXPHQW PD\ GHILQH GLIIHUHQW JURXSLQJV� )RU H[DPSOH� WKH

FXVWRPL]DWLRQ RI DQ DUWLFOH PLJKW LQYROYH VHOHFWLQJ RQO\ WKRVH SDVVDJHV PRVW UHODWHG WR WKH UHDGHU
V

FXUUHQW SURMHFW� 2U D GRFXPHQW H[WUDFW FRXOG EH G\QDPLFDOO\ FUHDWHG LQ D VL]H FXVWRPL]HG WR WKH

XVHU
V WLPH FRQVWUDLQWV� (QDEOLQJ XVHUV WR JHW ULJKW WR WKRVH �SHUKDSV GLVSHUVHG� SDUWV RI D

GRFXPHQW WKDW DUH PRVW UHOHYDQW WR WKHLU FXUUHQW QHHGV SURPRWHV ERWK WKH DXWKRUV
 JRDOV LQ

LQIOXHQFLQJ WKHLU UHDGHUV� DQG WKH UHDGHUV
 JRDOV LQ ILQGLQJ WKH LQIRUPDWLRQ PRVW UHOHYDQW WR WKHLU

QHHGV�

1RQSUHVFULSWLYHQHVV� %\ QRQSUHVFULSWLYHQHVV ZH PHDQ WKH DELOLW\ WR WUDQVIRUP RU WUDYHUVH DQ

LQIRUPDWLRQ DUWLIDFW LQ ZD\V ZKLFK ZHUH QRW SUHVFULEHG E\ WKH LQIRUPDWLRQ SURYLGHU� ,Q FRQWUDVW�

K\SHUWH[W LV W\SLFDOO\ D SUHVFULSWLYH HQYLURQPHQW� WKH DQFKRUV DQG OLQNV LQ D K\SHUWH[W GRFXPHQW

DUH W\SLFDOO\ SUHVFULEHG E\ WKH DXWKRU DQG KDUG�FRGHG LQWR WKH GRFXPHQW� :KLOH WKLV DOORZV IRU

QRQ�OLQHDU WUDYHUVDO� LW LV SUHVFULSWLYH� 1RQSUHVFULSWLYHQHVV PHDQV WKDW WKH GRFXPHQW PD\ EH

WUDYHUVHG RU SURFHVVHG LQ XVHIXO ZD\V WKDW ZHUH XQIRUHVHHQ DQG SHUKDSV HYHQ XQLQWHQGHG E\ LWV

FUHDWRU� 7KLV PDNHV LW SRVVLEOH IRU DQ LQIRUPDWLRQ DUWLIDFW WR EH PRUH IOH[LEO\ FXVWRPL]HG�

1RQSUHVFULSWLYHQHVV LV DNLQ WR (QJOHEDUW
V �(YHU\ REMHFW LQWULQVLFDOO\ DGGUHVVDEOH

 FRQFHSW >�@�

5HDO 7LPH 3HUIRUPDQFH� 7KH ZKROH SRLQW RI LQIRUPDWLRQ FXVWRPL]DWLRQ LV WR VSHHG XS WKH WUDQVIHU

RI XVHIXO LQIRUPDWLRQ WR D XVHU
V PLQG� VR PDNLQJ D XVHU ZDLW IRU WKH V\VWHP WR FRPSXWH REYLRXVO\

GHWUDFWV IURP WKH SHUIRUPDQFH RI DQ LQIRUPDWLRQ FXVWRPL]HU� 5HDO WLPH SHUIRUPDQFH LV DOO WKH

PRUH LPSRUWDQW LQ KLJKO\ LQWHUDFWLYH VHWWLQJV ZKHUH LQIRUPDWLRQ WR EH SUHVHQWHG LV WUDQVLHQW DQG

PXVW EH UHFRPSXWHG IUHTXHQWO\�

,PSURYHG XQGHUVWDQGLQJ RI WKHVH DQG SHUKDSV RWKHU DUFKLWHFWXUDO SULQFLSOHV� WKHLU LQWHUDFWLRQV� DQG WKHLU

FRQGLWLRQV RI DSSOLFDWLRQ� UHODWH QRW RQO\ WR RXU RZQ LPPHGLDWH UHVHDUFK JRDOV EXW DOVR WR LPSRUWDQW

UHODWHG ZRUN VXFK DV YLVXDO GDWD QDYLJDWLRQ� :HE UHVRXUFH ORFDWRUV� GDWDEDVH PLQLQJ� DQG RWKHUV�

&<%(5%52:6(5

2XU HDUOLHVW ZRUN ZLWK LQIRUPDWLRQ FXVWRPL]DWLRQ EHJDQ LQ WKH ODWH ����
V ZLWK FRQFXUUHQW LQYHVWLJDWLRQV

LQWR GLJLWDOO\ �VLPSOLI\LQJ� ERWK LPDJHV >�@ DQG LQ WKH HDUO\ ����
V� ZLWK WH[W >���@� 2XU JRDO ZDV WR ILQG

ZD\V LQ ZKLFK ZH FRXOG UHGXFH WKH YROXPH DQG GLPHQVLRQ RI GDWD ZKLFK ZHUH DFFHVVLEOH WR WKH

FRQVXPHU YLD WKH GLJLWDO QHWZRUNV� 3DUW RI WKLV ZRUN OHG WR D SURWRW\SH LQIRUPDWLRQ FXVWRPL]DWLRQ

GHVNWRS XWLOLW\ FDOOHG �.H\FKDLQ�� ZKLFK DOORZHG HQG�XVHUV WR WUDQVIRUP WKH SUHVHQWDWLRQ RI D GRFXPHQW

DFFRUGLQJ WR LQWHUVHFWLQJ NH\ZRUG FKDLQV GHWHFWHG LQ WKH GRFXPHQW E\ SUH�SURFHVVLQJ� 7KH VXFFHVVRU

SURWRW\SH� �6FKHPHU�� DGGHG K\SHUWH[W FDSDELOLWLHV DQG H[SDQGHG WKH UDQJH RI FRQWURO WKDW WKH XVHU

ZRXOG KDYH RYHU WKH SUHVHQWDWLRQ ZKLOH DW WKH VDPH WLPH DGGLQJ RQ�WKH�IO\ SUH�SURFHVVLQJ�

7KURXJKRXW WKH GHYHORSPHQW RI .H\FKDLQ DQG 6FKHPHU� ZH YLHZHG LQIRUPDWLRQ FXVWRPL]DWLRQ DV D

GHVNWRS�FHQWULF XWLOLW\ IRU DFFHOHUDWHG FRQWHQW GLVFRYHU\� %\ ����� ZKHQ WKH :RUOG :LGH :HE ZDV

EHFRPLQJ SRSXODU� ZH KDG FKDQJHG RXU YLHZ RI LQIRUPDWLRQ FXVWRPL]DWLRQ WR LQFOXGH QHWZRUN�FHQWULFLW\

DV ZHOO� 7KH FXUUHQW SURWRW\SH� &\EHUEURZVHU� H[WHQGHG RXU LQLWLDO GHVLJQ SKLORVRSK\ WR LQFOXGH�
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DFFRPPRGDWLQJ XQSURFHVVHG WH[W ILOHV� HVSHFLDOO\ LQFOXGLQJ 7;7� $6&,, DQG +70/

DGGLQJ D VLPSOH� LQWXLWLYH� :LQGRZV�ORRN�DOLNH LQWHUIDFH

LPSOHPHQWDWLRQ RI DGGLWLRQDO GRFXPHQW H[WUDFWLRQ RSHUDWLRQV

FRPSDWLELOLW\ ZLWK PDLQVWUHDP :HE EURZVHUV �1HWVFDSH� ,QWHUQHW ([SORUHU� 0RVDLF�

XVH RI D KLVWRJUDP� LQVWHDG RI WH[W� WR GLVSOD\ NH\ZRUG IUHTXHQFLHV

WKH RSWLRQ WR YLHZ HLWKHU WKH FXVWRPL]HG H[WUDFW RI WKH RULJLQDO GRFXPHQW E\ LWVHOI� RU WKH

FRPSOHWH RULJLQDO GRFXPHQW ZLWK WKH FXVWRPL]HG SRUWLRQ KLJKOLJKWHG

FUHDWLRQ RI D WH[W DQDO\VLV SURJUDP ZKLFK FDQ DQDO\]H UDZ WH[W ILOHV RIIOLQH DQG VWRUH IRU ODWHU XVH

LPSOHPHQWDWLRQ RI DGGLWLRQDO ORJLFDO RSHUDWLRQV LQFOXGLQJ WKH �H[WUDFW NHUQHO� DQG �H[WUDFW

PHWD�NHUQHO� RSHUDWLRQV� 7KH NHUQHO RI D GRFXPHQW LV WKH FROOHFWLRQ RI VHQWHQFHV ZKLFK FRQWDLQ

WKH JUHDWHVW QXPEHU RI NH\ZRUGV� 7KH PHWD�NHUQHO VHQWHQFHV RI D GRFXPHQW DUH WKH NHUQHO

VHQWHQFHV RI WKH ILYH PRVW IUHTXHQWO\ RFFXUULQJ NH\ZRUGV� 7KH FRQFHSW RI GRFXPHQW NHUQHO LV

DFWXDOO\ D SODFH�KROGHU IRU FOXVWHU RI GRFXPHQW DQDO\VLV DOJRULWKPV ZKLFK ZRXOG EH DYDLODEOH LQ D

FRPPHUFLDO�JUDGH SURGXFW�� DQG DUH QRW LQWHQGHG WR EH FRPSOHWH RU H[KDXVWLYH�

$ WH[W DQDO\VLV SURJUDP ZDV DOVR FUHDWHG ZKLFK PD\ EH UXQ ZKHQ QHHGHG WR DQDO\]H UDZ WH[W ILOHV

DQG VWRUH WKH LQIRUPDWLRQ QHHGHG IRU WKH GRFXPHQW FXVWRPL]DWLRQ DSSOLFDWLRQ LQ DQ DSSURSULDWH

IRUP LQ WKH LQWHUHVW RI VSHHG� 7KH SURFHVVLQJ DQG WKH IRUPDW RI WKH SUH�SURFHVVLQJ ZLOO EH

RSWLPL]HG IRU XVH ZLWK &\EHU%URZVHU�

7KH )LJXUHV EHORZ VKRZV D W\SLFDO FRQWURO YLHZ LQ &\EHU%URZVHU� )LJXUH � �)LJXUH �� GHSLFWV D W\SLFDO�

NH\ZRUG�EDVHG �VHQWHQFH�EDVHG� GRFXPHQW H[WUDFWLRQ�

)LJXUH �� .H\ZRUG�RULHQWHG GRFXPHQW H[WUDFWLRQ
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)LJXUH �� 6HQWHQFH�RULHQWHG NH\ZRUG H[WUDFWLRQ

1RWH WKDW LQ ERWK )LJXUHV� WKH SUHVHQFH RI D NH\ZRUG �WRS URZ� LQ D VHQWHQFH QXPEHU �OHIW FROXPQ� LV

LQGLFDWHG E\ DQ �[�� 7KH EDU FKDUW DW ERWWRP SORWV WKH DEVROXWH IUHTXHQF\ RI WKH NH\ZRUGV� �:H KDYH

H[SHULPHQWHG ZLWK UHODWLYH IUHTXHQF\ PHDVXUHV EDVHG XSRQ FRPSDULVRQV ZLWK VWDQGDUGL]HG FRUSRUD �H�J��

WKH %URZQ &RUSXV� DV ZHOO DV YDULRXV ZHLJKWHG PHDVXUHV� EXW GHSUHFDWHG WKHVH IXQFWLRQV LQ WKH ODWHVW

YHUVLRQ RI WKH SURWRW\SH�� 7KLV RSHUDWLRQ ZDV LQYRNHG E\ FOLFNLQJ WKH KLVWRJUDP EXWWRQ �VHH EHORZ��

7KH UHG DQG EOXH EDUV ZKLFK LGHQWLI\ NH\ZRUGV �YHUWLFDOO\� RU LQGLYLGXDO VHQWHQFHV �KRUL]RQWDOO\� VKRZ

WKDW D PDQXDO GRFXPHQW H[WUDFWLRQ LV EHLQJ SHUIRUPHG RQ WKRVH NH\ZRUGV RU VHQWHQFHV ZKLFK KDYH

�EOXH� DQG GR QRW KDYH �UHG�� KDYH WKH UHVSHFWLYH NH\ZRUGV� 6LQFH WKH FRPSOHPHQW EXWWRQ KDV EHHQ

FOLFNHG� WKH FRPSOHPHQWHG NH\ZRUG VHOHFWLRQV DUH LQFOXGHG LQ WKH FDOFXODWLRQV SHUIRUPHG ZKHQ FUHDWLQJ

WKH GRFXPHQW H[WUDFW� :HUH WKLV IHDWXUH QRW HQDEOHG� WKH FRPSOHPHQWHG VHOHFWLRQV DUH WUHDWHG DV LI WKH

FRPSOHPHQWHG LWHPV KDG QRW EHHQ VHOHFWHG DW DOO� 'RFXPHQW H[WUDFWV E\ VHQWHQFHV SURGXFH NH\ZRUG

VHWV� H[WUDFWV E\ NH\ZRUGV SURGXFH VHWV RI VHQWHQFHV�

&\EHUEURZVLQJ IXQFWLRQDOLW\ PD\ EH FDWHJRUL]HG LQ WHUPV RI SUHVHQWDWLRQ VFKHPHV� WKH XQGHUO\LQJ WH[W

DOJHEUD� DQG GRFXPHQW H[WUDFWLRQ WHFKQLTXHV� :H GHILQH WKHP LQ 7DEOH �� EHORZ� E\ UHIHUHQFH WR WKH

LWHPV RQ WKH EXWWRQ EDU�

7$%/( �� &\EHUEURZVLQJ )XQFWLRQDOLW\ E\ &DWHJRU\

3UHVHQWDWLRQ 6FKHPHV

9LHZ &RQWURO � NH\ZRUG PRGH� 'LVSOD\ WKH Q PRVW FRPPRQ NH\ZRUGV LQ WKH GRFXPHQW DQG SORW

WKHP DJDLQVW WKH VHQWHQFHV �E\ QXPEHU� LQ ZKLFK WKH\ DSSHDU�

9LHZ &RQWURO � H[WUDFW PRGH� 'LVSOD\ WKH GRFXPHQW H[WUDFW FDOOHG IRU E\ WKH TXHU\

9LHZ 5HVHW� (UDVH DOO NH\ZRUG VHOHFWLRQV DQG UHVWDUW GRFXPHQW DQDO\VLV LQ FXUUHQW ZLQGRZ
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9LHZ +LVWRJUDP� 9LHZ WKH DEVROXWH IUHTXHQF\ RI NH\ZRUG GLVWULEXWLRQ LQ FXUUHQW GRFXPHQW�

�(DUOLHU UHOHDVHV RI &\EHUEURZVHU RIIHUHG UHODWLYH DQG ZHLJKWHG IUHTXHQF\ PHDVXUHV DV ZHOO��

$GMXVW :HLJKWLQJ� &KDQJH ZHLJKWV DVVLJQHG WR NH\ZRUGV ZKLFK ZHUH IRXQG LQ +70/ �7,7/(!

WDJV� +70/ �0(7$! WDJV� RU GRFXPHQW �%2'<!

7H[W $OJHEUD

(QDEOH WKH XQGHUOLQHG FRPSRQHQWV RI WKH WH[W DOJHEUDLF IXQFWLRQV EHORZ�

3URGXFH D GRFXPHQW H[WUDFW ZKLFK FRQWDLQ DW OHDVW RQH RI WKH VHOHFWHG NH\ZRUGV� DQG QRQH RI WKH

FRPSOHPHQWHG NH\ZRUGV

3URGXFH D GRFXPHQW DEVWUDFW ZKLFK FRQWDLQV DOO VHOHFWHG NH\ZRUGV� DQG QR FRPSOHPHQWHG

NH\ZRUGV

3URMHFWLRQ RI D VHW RI NH\ZRUGV ZKLFK RFFXU LQ VHOHFWHG VHQWHQFHV� EXW GR QRW RFFXU LQ DQ\

FRPSOHPHQWHG VHQWHQFHV

3URMHFWLRQ RI D VHW RI NH\ZRUGV ZKLFK RFFXU LQ DOO VHOHFWHG VHQWHQFHV� EXW GR QRW RFFXU LQ DQ\

FRPSOHPHQWHG VHQWHQFHV

([WUDFWLRQ 0RGHV

([WUDFW NHUQHO VHQWHQFHV � H�J�� WKH XQLRQ RI WKH VHQWHQFHV ZKLFK FRQWDLQ WKH JUHDWHVW QXPEHU RI

GLIIHUHQW NH\ZRUGV� DQG QRQH RI WKH FRPSOHPHQWHG NH\ZRUGV

([WUDFW PHWD�NHUQHO VHQWHQFHV � H�J�� WKH NHUQHO VHQWHQFHV IRU WKH N PRVW IUHTXHQWO\ RFFXUULQJ

NH\ZRUGV

&RQWH[W WRJJOH � LI HQDEOHG� RQO\ H[WUDFW ZLOO EH GLVSOD\HG� HOVH� IXOO WH[W LV GLVSOD\HG ZLWK NHUQHO

VHQWHQFHV KLJKOLJKWHG

6HW JUDQXODULW\ � PRGLILHV WKH QXPEHU RI VHQWHQFHV RQ HDFK VLGH RI D WDUJHW VHQWHQFH ZKLFK ZLOO EH

LQFOXGHG LQ WKH DEVWUDFW � PRUH PHDQV DGGHG FRQWH[W�

NH\ KLJKOLJKWLQJ PRGH � LI HQDEOHG� NH\ZRUGV ZLOO EH KLJKOLJKWHG LQ WKH GLVSOD\ RI GRFXPHQW� DQG

DOO K\SHUOLQNV ZLOO EH DFWLYH��

&21&/86,21

,QIRUPDWLRQ FXVWRPL]DWLRQ LV EHFRPLQJ LQFUHDVLQJO\ LPSRUWDQW DV PRGHUQ LQIRUPDWLRQ DFFHVV PHWKRGV

PDNH RYHUZKHOPLQJ TXDQWLWLHV RI LQIRUPDWLRQ HOHFWURQLFDOO\ DYDLODEOH WR WKH LQGLYLGXDO XVHU�

,Q WKLV SDSHU� ZH KDYH RXWOLQHG VRPH DUFKLWHFWXUDO FRQVLGHUDWLRQV RI ZKDW ZH EHOLHYH ZLOO EH VXFFHVVIXO

LQIRUPDWLRQ FXVWRPL]DWLRQ SURJUDPV� :H DOVR SURYLGH D IXQFWLRQDO RYHUYLHZ RI RXU RZQ LQIRUPDWLRQ

FXVWRPL]DWLRQ SURWRW\SH� &\EHUEURZVHU� ZKLFK LV WKH ODWHVW RI WKUHH JHQHUDWLRQV RI RXU FOLHQW�VLGH�

LQIRUPDWLRQ FXVWRPL]DWLRQ SURJUDPV� &\EHUEURZVHU LV GHVLJQHG WR VXSSOHPHQW H[LVWLQJ :LQGRZV

GHVNWRS SURJUDPV DV ZHOO DV LQWHJUDWH IXOO\ ZLWK :HE QDYLJDWLRQ�EURZVLQJ FOLHQWV�

2XU UHVHDUFK SURJUDP KDV D WKUHH�SURQJHG SODQ RI DWWDFN� ��� 'HYHORS QRYHO DQG GLVWLQFW LQIRUPDWLRQ

FXVWRPL]DWLRQ V\VWHPV QHHG WR IDFLOLWDWH FRQWLQXHG SURJUHVV LQ WKH WKHRU\ DQG SUDFWLFH RI WKH LQIRUPDWLRQ
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FXVWRPL]DWLRQ ILHOG� ��� LQWHJUDWH VXFK V\VWHPV ZLWK GLJLWDO QHWZRUN �HVSHFLDOO\� WKH :RUOG :LGH :HE�

DQG GLJLWDO OLEUDU\ WHFKQRORJ\� DQG ��� $GYDQFH WKH FRQFHSW DQG WKHRU\ RI LQIRUPDWLRQ FXVWRPL]DWLRQ DV D

JHQHUDO LQIRUPDWLRQ V\VWHPV SDUDGLJP�

$W WKLV ZULWLQJ� ZH DUH H[WHQGLQJ &\EHUEURZVHU LQ VHYHUDO ZD\V� )LUVW� ZH KDYH GHYHORSHG D SURWRW\SH�

+\SHU%URZVHU� ZKLFK G\QDPLFDOO\ DGGV OLQNV WR SODLQWH[W RU +70/ GRFXPHQWV VR WKDW VHQWHQFHV

EHFRPH OLQNHG WR RWKHU VHQWHQFHV ZLWKLQ WKH GRFXPHQW WKURXJK NH\ZRUG FKDLQV� 7KLV SURWRW\SH

FRQWUDVWV ZLWK W\SLFDO K\SHUWH[W FRQYHUVLRQ V\VWHPV �H�J� +\SHUPDLO� LQ WKDW WKH QXPEHU DQG GHQVLW\ RI

+\SHU%URZVHU OLQNV ZLOO QRUPDOO\ EH KLJKHU� WR PD[LPL]H WKH QRQSUHVFULSWLYHQHVV RI WKH V\VWHP�

+\SHU%URZVHU YLHZLQJ LV DFFRPSOLVKHG WKURXJK VWDQGDUG :HE EURZVHUV� DQG DOO RI WKH RULJLQDO

GRFXPHQW OLQNV SHUVLVW XQGHU WUDQVIRUPDWLRQ�

6HFRQG� DQRWKHU SURWRW\SH� 0XOWL%URZVHU� DOORZV WKH XVHU WR FRQFHQWUDWH RQ WKH PDWHULDO WKH\ DUH

LQWHUHVWHG LQ ZLWK PLQLPDO GLVWUDFWLRQ IURP WKH LQWHUIDFH� %\ PDNLQJ DYDLODEOH WR XVHUV ZKDW WKH\ ZLOO

ZDQW WR UHDG QH[W� ZLWKRXW WKHLU KDYLQJ WR H[SOLFLWO\ FOLFN IRU LW RU RWKHUZLVH UHTXHVW LW� WKH XVHU LQWHUIDFH

ZLOO GHPDQG VLJQLILFDQWO\ OHVV DWWHQWLRQ DQG PDQLSXODWLRQ� 8QIRUWXQDWHO\� ZKDW D XVHU ZLOO ZDQW WR UHDG

QH[W LV REYLRXVO\ QRW IXOO\ SUHGLFWDEOH� 7KHUHIRUH� ZH DUH ZRUNLQJ RQ V\VWHPV ZKLFK SUHVHQW VHYHUDO

OLNHO\ DOWHUQDWLYHV VLPXOWDQHRXVO\� 7KLV DSSURDFK LV WHUPHG PXOWLZD\ ORRNDKHDG� 'LVFXVVLRQV RI WKH

+\SHU%URZVHU DQG 0XOWL%URZVHU LQIRUPDWLRQ FXVWRPL]DWLRQ H[WHQVLRQV ZLOO EH GHIHUUHG WR D IXWXUH

IRUXP�

:H H[SHFW WKDW LQIRUPDWLRQ FXVWRPL]DWLRQ� LQ GXH FRXUVH� ZLOO WDNH LWV SODFH DORQJ FRPSOHPHQWDU\

LQIRUPDWLRQ WHFKQRORJLHV DQG SOD\ D XVHIXO UROH LQ GHDOLQJ ZLWK LQIRUPDWLRQ RYHUORDG�

>�@ %HUJKHO� +�� �&\EHUVSDFH ����� 'HDOLQJ ZLWK ,QIRUPDWLRQ 2YHUORDG�� &RPPXQLFDWLRQV RI WKH $&0�

���� ������� SS� �����

>�@ %HUJKHO� +�� �7KH &OLHQW 6LGH RI WKH :HE�� &RPPXQLFDWLRQV RI WKH $&0� ���� ������� SS� ������

>�@ %HUJKHO� +� DQG '� %HUOHDQW� �7KH &KDOOHQJH RI &XVWRPL]LQJ &\EHUPHGLD�� 7KH -RXUQDO RI

.QRZOHGJH (QJLQHHULQJ 	 7HFKQRORJ\� ���� 6XPPHU�)DOO ����� SS� ������'�

>�@%HUOHDQW� '� DQG +� %HUJKHO� �&XVWRPL]LQJ LQIRUPDWLRQ� 3DUW�� *HWWLQJ ZKDW ZH QHHG� ZKHQ ZH QHHG

LW�� &RPSXWHU� 6HSWHPEHU ����� SS� ������

>�@ '� %HUOHDQW DQG +� %HUJKHO� �&XVWRPL]LQJ ,QIRUPDWLRQ� 3DUW �� +RZ 6XFFHVVIXO DUH ZH VR IDU"��

&RPSXWHU� 2FWREHU ����� SS� ������

>�@ %HUOHDQW� '� DQG +� %HUJKHO� �(OHFWURQLF ,QIRUPDWLRQ 0DQDJHPHQW� $ 3HUVSHFWLYH�� 3URFHHGLQJV RI

WKH ���� $UNDQVDV &RPSXWHU &RQIHUHQFH ������� SS� ������

>�@ %HUJKHO� +�� '� 5RDFK� DQG <� &KHQJ� �([SHUW 6\VWHPV DQG ,PDJH $QDO\VLV�� ([SHUW 6\VWHPV�

3ODQQLQJ� ,PSOHPHQWDWLRQ� ,QWHJUDWLRQ� 6XPPHU ����� SS� ������

>�@)D\\DG� 8�� *� 3LDWHWVN\�6KDSLUR� 3� 6P\WK� DQG 5� 8WKXUXVDP\� $GYDQFHV LQ .QRZOHGJH 'LVFRYHU\

DQG 'DWD 0LQLQJ� 0,7 3UHVV� �����

>�@ (QJOHEDUW� '� &�� 7RZDUG $XJPHQWLQJ WKH +XPDQ ,QWHOOHFW DQG %RRVWLQJ RXU &ROOHFWLYH ,4�

&RPPXQLFDWLRQV RI WKH $&0 ���� �$XJ� ����� S� �� II�

>��@ 1HOVRQ� 7� +�� 7KH +HDUW RI &RQQHFWLRQ� +\SHUPHGLD 8QLILHG E\ 7UDQVFOXVLRQ� &RPPXQLFDWLRQV RI

WKH $&0� ���� �$XJ� ����� S� �� II�

� RI �� ���������� �����

,QIRUPDWLRQ &XVWRPL]DWLRQ RQ WKH :HE� &\EHUEURZVLQJ KWWS���ZZZ��DFP�RUJ����aKOE�SXEOLFDWLRQV�FE��FE��KWPO



>��@ 3LDWHWVN\�6KDSLUR� *�� DQG :� )UDZOH\� HGV�� .QRZOHGJH 'LVFRYHU\ LQ 'DWDEDVHV� 0,7 3UHVV� �����

>��@ 5LEDUVN\� :�� (� $\HUV� -� (EOH� DQG 6� 0XNKHUMHD� *O\SKPDNHU� &UHDWLQJ &XVWRPL]HG

9LVXDOL]DWLRQV RI &RPSOH[ 'DWD� &RPSXWHU ���� �-XO\ ����� ������

>��@ :LHVHU� 0�� 7KH :RUOG LV 1RW D 'HVNWRS� ,QWHUDFWLRQV ��� �-DQ� ����� ����

>��@ 6SHFLDO VHFWLRQ RQ ,QIRUPDWLRQ )LOWHULQJ� &RPPXQLFDWLRQV RI WKH $&0 ����� �'HF� ����� ������

�� RI �� ���������� �����

,QIRUPDWLRQ &XVWRPL]DWLRQ RQ WKH :HE� &\EHUEURZVLQJ KWWS���ZZZ��DFP�RUJ����aKOE�SXEOLFDWLRQV�FE��FE��KWPO


