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7KLV�SDSHU�GHVFULEHV�WKH�.QRZOHGJH�*DUGHQ��D
FROODERUDWLYH� ��'� LQIRUPDWLRQ� YLVXDOLVDWLRQ
WRRO��6LQFH�KXPDQV�DUH�LQVWLQFWLYHO\�DWWXQHG�WR
D� ��'� ZRUOG�� ��'� LQWHUDFWLYH� PXOWLPHGLD
LQIRUPDWLRQ�VRXUFHV�RIIHU� WKH�SRVVLELOLW\�RI�DQ
LQWXLWLYH� DQG� QDWXUDO� ZD\� WR� H[SORUH� FRPSOH[
LGHDV�� FRQFHSWV� DQG� LQIRUPDWLRQ�� 7KH
.QRZOHGJH� *DUGHQ� DLPV� WR� SURYLGH� DQ
HQYLURQPHQW�ZKHUH�XVHUV� FDQ�PHHW� FROOHDJXHV
DQG� VKDUH� UHOHYDQW� LQIRUPDWLRQ� DPRQJ� D
FRPPXQLW\� RI� LQWHUHVW�� ,QIRUPDWLRQ� LV� VHHQ� DV
DQ� RUJDQLF� UHVRXUFH� WKDW� FKDQJHV� RYHU� WLPH�
DQG�LV� UHSUHVHQWHG�DV�SODQWV� LQ�D�VKDUHG� WKUHH�
GLPHQVLRQDO� .QRZOHGJH� *DUGHQ�� 3ODQWV� DUH
JURZQ� IURP� WKH� UHVXOWV� RI� DQ� DXWRPDWLF
FOXVWHULQJ� SURFHVV�ZKHUHE\� ,QWHUQHW� UHVRXUFHV
FRQWDLQLQJ� UHODWHG� LQIRUPDWLRQ� DUH� JURXSHG
WRJHWKHU�� :H� JR� RQWR� GHVFULEH� SURSRVHG
H[WHQVLRQV�WR�WKH�*DUGHQ�ZKLFK�ZRXOG�VXSSRUW
DQG�HQFRXUDJH� WKH�FUHDWLRQ�RI�FRPPXQLWLHV�RI
LQWHUHVW�DQG�WKH�VKDULQJ�RI�WDFLW�NQRZOHGJH�

���,QWURGXFWLRQ

:LWK� WKH� H[SRQHQWLDO� JURZWK� RI� LQIRUPDWLRQ� ZLGHO\
DFFHVVLEOH� LQ�PRGHUQ� VRFLHW\�� NQRZOHGJH�PDQDJHPHQW
LQFUHDVLQJO\�UHOLHV�XSRQ�WKH�DELOLW\�WR�VHOHFW�LQIRUPDWLRQ
UHOHYDQW� WR� RXU� QHHGV� HIILFLHQWO\�� DQG� WKH� DELOLW\� WR
PDQDJH�HPHUJLQJ�VWUXFWXUHV�RI�NQRZOHGJH�
$V� QRWHG� LQ� >*RO��@�� JHRJUDSKLFDOO\� GLVSHUVHG
RUJDQLVDWLRQV�SDUWLFXODUO\�QHHG�NQRZOHGJH�PDQDJHPHQW
DQG� RUJDQLVDWLRQDO�PHPRU\� WRROV� WKDW� HQFRXUDJH� XVHUV
WR� XQGHUVWDQG� HDFK� RWKHU
V� HYHU�FKDQJLQJ� FRQWH[WXDO
NQRZOHGJH� DQG� IRVWHU� FROODERUDWLRQ� ZKLOH� FDSWXULQJ�

UHSUHVHQWLQJ� DQG� LQWHUSUHWLQJ� WKH� NQRZOHGJH� UHVRXUFHV
RI�WKHLU�RUJDQLVDWLRQV�

,QIRUPDWLRQ� ILOWHULQJ� WUDGLWLRQDOO\� IRFXVHV� RQ� WKH
UHODWLRQVKLS�EHWZHHQ�D�JLYHQ�TXHU\��RU�XVHU�SURILOH��DQG
LQIRUPDWLRQ�DW�KDQG��2Q�WKH�RWKHU�KDQG��DQ�H[SORLWDWLRQ
RI� LQWHUUHODWLRQVKLSV� DPRQJ� VHOHFWHG� LQIRUPDWLRQ� PD\
SXW� RWKHUZLVH� LVRODWHG� LQIRUPDWLRQ� LQWR� D� PHDQLQJIXO
FRQWH[W�� 7KH� LPSOLFLW� VWUXFWXUHV� UHYHDOHG� VKRXOG� KHOS
XVHUV� WR� XVH� DQG�PDQDJH� LQIRUPDWLRQ�PRUH� HIILFLHQWO\
>6KL��@�

7KH� $QVZHU� *DUGHQ� >$FN��@� GHVFULEHV� D� V\VWHP
ZKLFK� SURYLGHV� D� GDWDEDVH� RI� DQVZHUV� ZKLFK� JURZV
RUJDQLFDOO\�DV�QHZ�TXHVWLRQV�DULVH�DQG�DUH�DQVZHUHG�

7KLV� SDSHU� GHVFULEHV� WKH� .QRZOHGJH� *DUGHQ�� D
FROODERUDWLYH� ��'� LQIRUPDWLRQ� YLVXDOLVDWLRQ� WRRO� IRU
ILQGLQJ�� UHWULHYLQJ� DQG� VKDULQJ� LQIRUPDWLRQ�� 6LQFH
KXPDQV� DUH� LQVWLQFWLYHO\� DWWXQHG� WR� D� ��'� ZRUOG�� ��'
LQWHUDFWLYH� PXOWLPHGLD� LQIRUPDWLRQ� VRXUFHV� RIIHU� WKH
SRVVLELOLW\� RI� DQ� LQWXLWLYH� DQG� QDWXUDO� ZD\� WR� H[SORUH
FRPSOH[� LGHDV�� FRQFHSWV� DQG� LQIRUPDWLRQ�� 7KH
.QRZOHGJH� *DUGHQ� DLPV� WR� SURYLGH� DQ� HQYLURQPHQW
ZKHUHLQ�XVHUV�FDQ�PHHW�DQG�VKDUH�UHOHYDQW�LQIRUPDWLRQ�

7KH� .QRZOHGJH� *DUGHQ� LV� RQH� RI� D� QXPEHU� RI
.QRZOHGJH� 0DQDJHPHQW� WRROV� WKDW� KDYH� EHHQ
GHYHORSHG� E\� WKH� .QRZOHGJH� 0DQDJHPHQW� 5HVHDUFK
WHDP�DW�%7�/DEV�>%7/��E@��7KH� WRROV�HQDEOH�XVHUV� WR
ILQG�� VXPPDULVH� DQG� VKDUH� LQIRUPDWLRQ� ZLWKLQ� WKHLU
ZRUNLQJ�JURXS�� WKXV�EXLOGLQJ�XS�D�ERG\�RI�NQRZOHGJH
WKURXJK� PXWXDO� FRQWULEXWLRQV�� )LQGLQJ� UHOHYDQW
LQIRUPDWLRQ�LV�QRW�VXIILFLHQW��ILQGLQJ�ZKR�NQRZV�LW��DQG
VKDULQJ� LW�ZLWK� WKH� UHOHYDQW� SHRSOH� LV� DOVR� FUXFLDO�� $V
6DPXHO�-RKQVRQ�VR�HOHJDQWO\�SXW�LW�RYHU�����\HDUV�DJR�

�.QRZOHGJH� LV� RI� WZR� NLQGV�� :H� NQRZ� D
VXEMHFW� RXUVHOYHV�� RU� ZH� NQRZ�ZKHUH� ZH� FDQ
ILQG� LQIRUPDWLRQ�XSRQ� LW��� ���6DPXHO� -RKQVRQ�
����

$FFRUGLQJ�WR�D�UHFHQW�5HXWHUV�UHSRUW�>5HX��@��RYHU
����RI�PDQDJHUV�EHOLHYH� WKDW� LQIRUPDWLRQ�RYHUORDG� LV
SUHVHQW� LQ� WKHLU� RZQ� ZRUNSODFH�� 0RUHRYHU�� ���� RI
PDQDJHUV� H[SHFW� WKH� VLWXDWLRQ� WR� JHW� ZRUVH�� $Q
LQIRUPDWLRQ�IDPLQH�KDV�EHFRPH�DQ�LQIRJOXW�

7KH�FRS\ULJKW�RI�WKLV�SDSHU�EHORQJV�WR�%ULWLVK�7HOHFRPPXQLFDWLRQV�SOF��3HUPLVVLRQ
WR�FRS\�ZLWKRXW�IHH�DOO�RU�SDUW�RI�WKLV�PDWHULDO�LV�JUDQWHG�SURYLGHG�WKDW�WKH�FRSLHV
DUH�QRW�PDGH�RU�GLVWULEXWHG�IRU�GLUHFW�FRPPHUFLDO�DGYDQWDJH�

3URF��RI�WKH��
QG
�,QW��&RQI��RQ�3UDFWLFDO�$VSHFWV�RI

.QRZOHGJH�0DQDJHPHQW��3$.0���
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,QIRUPDWLRQ� KDV� KLVWRULFDOO\� EHHQ� QDWXUDOO\� VHOI�
PDQDJLQJ�LQ�WKDW�LW�KDV�EHHQ�GLIILFXOW�WR�PDQLSXODWH�DQG
GLIILFXOW�WR�GLVVHPLQDWH��:LWK�WKH�DGYHQW�RI�WKH�:::�
KRZHYHU��SHRSOH�KDYH�DFFHVV�WR�WRR�PXFK�LQIRUPDWLRQ�
DQG� WRR� PXFK� KDV� EHFRPH� ZRUVH� WKDQ� WRR� OLWWOH�
5DGLFDOO\�GLIIHUHQW�VWUDWHJLHV�DUH�UHTXLUHG�IRU�PDQDJLQJ
ERWK� WKH� LQIRUPDWLRQ� DQG� WKH� LQWHUDFWLRQ� RI� XVHUV�ZLWK
WKH�LQIRUPDWLRQ��$V�WKH�LQIRUPDWLRQ�LV�SODFHG�LQ�FRQWH[W
DQG�PDGH�DYDLODEOH�WR�WKRVH�WR�ZKRP�LW�LV�UHOHYDQW��VR�LW
LV�WUDQVIRUPHG�LQWR�NQRZOHGJH�

,Q� WKH� SK\VLFDO�ZRUOG� RXU� ORFDOLW\� KHOSV� WR� FRQWURO
WKH�LQIRUPDWLRQ�ZH�DFFHVV�DQG�WKH�QXPEHU�RI�SHRSOH�ZH
LQWHUDFW� ZLWK�� ,Q� WKH� RQOLQH� ZRUOG� WKH� UHODWLRQVKLSV
EHWZHHQ� SHRSOH� DQG� LQIRUPDWLRQ� DUH� GLIILFXOW� WR
PDQDJH�� 7KH� ��GLPHQVLRQDO� .QRZOHGJH� *DUGHQ� LV� DQ
DWWHPSW� WR� SURYLGH� XVHUV� ZLWK� DFFHVV� WR� ERWK� UHOHYDQW
LQIRUPDWLRQ� DQG� SHRSOH��7KH� JDUGHQ� LV� EXLOW� XVLQJ� WKH
:::�EDVHG� 9LUWXDO� 5HDOLW\� 0RGHOLQJ� /DQJXDJH
�950/���DQG�KHQFH�LV�HDVLO\�DFFHVVLEOH�IURP�D�:::
EURZVHU�

,Q�WKH�.QRZOHGJH�*DUGHQ��LQIRUPDWLRQ�LV�LPDJLQHG
DV�RUJDQLF�� VORZO\�FKDQJLQJ�� VRPHWLPHV� ODVWLQJ�D� ORQJ
WLPH�� ,W� LV� D� SODFH� IRU� LQIRUPDWLRQ� WKDW� LV� LPSRUWDQW� WR
WKH�XVHU��DOORZLQJ�LW�WR�IORXULVK�RU�ZLWKHU�DQG�GLH�

�$� JDUGHQ���LV� D� SODFH� WKDW� RIIHUV� D� VHQVH� RI
VHSDUDWLRQ� IURP� WKH� RXWVLGH� ZRUOG�� 7KDW
VHSDUDWLRQ� PXVW� EH� FUHDWHG� E\� PDNLQJ� D
WKUHVKROG� ±� ZKHWKHU� UHDO� RU� LPSOLHG�� 7KLV
WKUHVKROG�FUHDWHV�WKH�DELOLW\�WR�OHDYH�RQH�ZRUOG
DQG� HQWHU� DQRWKHU�� 7KDW� LV� WKH� IXQGDPHQWDO
IXQFWLRQ� RI� JDUGHQ�� WR� DOORZ� D� SHUVRQ� WKH
SV\FKRORJLFDO� VSDFH� WR� GUHDP�� WKLQN�� UHVW�� RU
GLVHQJDJH� IURP� WKH� ZRUOG���� ,W� LV� PHDQW� WR
GHVFULEH� DQRWKHU� W\SH� RI� SV\FKRORJLFDO� VSDFH�
WR�KHOS�\RX�WRXFK�UHDO�VHOI���>6FK��@

6HFWLRQ� �� RI� WKH� SDSHU� GHVFULEHV� �'� XVHU� LQWHUIDFHV�
WKHLU� XVHV� DQG� FKDUDFWHULVWLFV�� DQG� KRZ� WKH\� FDQ� EH
DSSOLHG�WR�LQIRUPDWLRQ�UHWULHYDO�

6HFWLRQ� �� LQWURGXFHV� WKH� .QRZOHGJH� *DUGHQ�� DQG
GHVFULEHV�KRZ�LQIRUPDWLRQ�DQG�SHRSOH�DUH�UHSUHVHQWHG�

6HFWLRQ� �� GHVFULEHV� KRZ� WKH� FRQFHSWV� ZLWKLQ
.QRZOHGJH� *DUGHQ� FDQ� EH� H[WHQGHG� WR� SURYLGH� RWKHU
WRROV�IRU�.QRZOHGJH�0DQDJHPHQW��LQFOXGLQJ�LWV�XVH�IRU
VKDULQJ�WDFLW�NQRZOHGJH�ZLWKLQ�FRPPXQLWLHV�

����'�8VHU�,QWHUIDFHV

�����'�DQG�WKH�,QIRUPDWLRQ�$JH

7KUHH� EDVLF� K\SRWKHVHV� UHJDUGLQJ� LQIRUPDWLRQ� SURYLGH
WKH�PRWLYDWLRQ�IRU�WKH�ZRUN�GHVFULEHG�KHUH�

• � ,Q� WKH� ,QIRUPDWLRQ� $JH� WKH� SURGXFWLRQ� RI

LQIRUPDWLRQ�LV�HDV\��LW�LV�WKH�DELOLW\�WR�ILQG�DQG�JDLQ

DFFHVV� WR� UHOHYDQW� LQIRUPDWLRQ� WKDW� LV� WKH� NH\� WR

VXFFHVV�

• � 6LQFH�DOO�GDWD�KHOG� LQ�HOHFWURQLF� IRUP� LV�GLJLWDO�� DQ

LFRQLF� UHSUHVHQWDWLRQ� FDQ� EH� XVHG� WR� FKDUDFWHULVH

DWWULEXWHV�DQG�UHODWLRQVKLSV�

• � %URZVLQJ�DQG�VHDUFKLQJ�WKH�:::�DQG�WKH�,QWHUQHW

FDQ� EH� D� IUXVWUDWLQJ� H[SHULHQFH�� SDUWLFXODUO\� IRU

LQH[SHULHQFHG� XVHUV� >'DY��@�� 8VHUV� FDQ� IHHO� ORVW�

GLVRULHQWDWHG� DQG� RYHUZKHOPHG� E\� ORQJ� OLVWV

UHVXOWLQJ� IURP� D� VLPSOH� VHDUFK�� ,QIRUPDWLRQ

UHSUHVHQWDWLRQ�ZLWKLQ� WKH� XVHU� LQWHUIDFH� XVLQJ� ERWK

�'� DQG� �'� FDQ� UHGXFH� WKH� WLPH� LW� WDNHV� WR� DFFHVV

LQIRUPDWLRQ��PDNH�VHQVH�RI� LW�DQG�HQKDQFH�FUHDWLYH

WKLQNLQJ�

����&KDUDFWHULVWLFV�RI��'�8VHU�,QWHUIDFHV

7KUHH� GLPHQVLRQDO� XVHU� LQWHUIDFHV� DUH� QRZ� D� FRPPRQ
H[SHULHQFH�� SDUWLFXODUO\� LQ� WKH� HQWHUWDLQPHQW� DUHQD�
2YHU� WKH� ODVW� IHZ� \HDUV� WKHUH� KDYH� EHHQ� D� QXPEHU� RI
VLJQLILFDQW� WHFKQLFDO� DGYDQFHV�� WKHVH� LQFOXGH� WKH
SUROLIHUDWLRQ�RI�SRZHUIXO�GHVNWRS�FRPSXWHUV��WKH�DELOLW\
WR� JHQHUDWH� FRPSOH[� �'� JUDSKLFV� DQG� WKH� LQFUHDVHG
FRQQHFWLYLW\� WR� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ
QHWZRUNV��SDUWLFXODUO\�WKH�:::���7KLV�KDV�RSHQHG�WKH
ZD\�WR�GHYHORS�PRUH�PHDQLQJIXO�ZD\V�RI�UHSUHVHQWLQJ�
DQG�WKHUHIRUH�FRPPXQLFDWLQJ��LQIRUPDWLRQ�

:DWHUZRUWK� >:DW��@� KLJKOLJKWV� VRPH� RI� WKH
DGYDQWDJHV�RI��'�8VHU�,QWHUIDFHV��8,V���6SDWLDO�8,V�DUH
EHQHILFLDO� GXH� WR� WKH� QDWXUDO� KXPDQ� FDSDFLWLHV� IRU
GHDOLQJ� ZLWK� REMHFWV� LQ� VSDFH�� EHKDYLQJ� LQ� VSDFH� DQG
DWWDFKLQJ� PHDQLQJ� WR� VSDWLDO� GLPHQVLRQV�� DQG� WKH
LQWULQVLF� PHPRUDELOLW\� RI� VSDWLDOO\� DUUDQJHG
LQIRUPDWLRQ�� 6SDWLDO� UHSUHVHQWDWLRQ� RI� LQIRUPDWLRQ
FDSLWDOLVHV� RQ� LQQDWH� KXPDQ� FDSDELOLWLHV� IRU� GHDOLQJ
ZLWK� VSDFH� DQG� IRU� SUHFLVH� VHQVRUL�PRWRU� FRQWURO��:H
ORRN�DW�VRPH�RI�WKHVH�DGYDQWDJHV�LQ�PRUH�GHWDLO�EHORZ�

$XWRPDWLF� EHKDYLRXU� �� 6HQVRUL�PRWRU� VNLOOV��ZLWK
SUDFWLFH�� FDQ� EHFRPH� DXWRPDWLF�� OLNH� GULYLQJ� D� FDU�
7KH\�EHFRPH�ODUJHO\�XQFRQVFLRXV�� IUHHLQJ�DWWHQWLRQ�VR
WKH�XVHU�FDQ�IRFXV�RQ�WKH�UHDVRQ�IRU�LQWHUDFWLQJ��QRW�RQ
WKH� SURFHVV� RI� LQWHUDFWLQJ� LWVHOI�� +RZHYHU�� DXWRPDWLF
EHKDYLRXU� PDNHV� LW� KDUGHU� WR� UHFDOO� FRQVFLRXVO\�� 7KLV
FRXOG� EHFRPH� D� SUREOHP� ZKHQ� QDYLJDWLQJ� �'� VSDWLDO
LQWHUIDFHV�� 7KHUHIRUH�� SURYLVLRQ� QHHGV� WR� EH� PDGH� IRU
PHPRU\� DLGV�� VLJQSRVWV�� ODQGPDUNV� DQG� GLVWLQFWLYH
IHDWXUHV�ZLWKLQ�WKH�LQWHUIDFH�ZKLFK�FDQ�KHOS�UHPLQG�WKH
XVHU�DQG�ORFDWH�KLP�KHU�LQ�VSDFH��0HPRU\�LV�HVVHQWLDOO\
DV\QFKURQRXV� FRPPXQLFDWLRQ� ZLWK� RQHVHOI�� ,W� LV
WKHUHIRUH� LPSRUWDQW� WKDW� WKH� GHVLJQ� RI� WKH� VSDWLDO
HQYLURQPHQW� WDNHV� DFFRXQW� RI� WKHVH� KXPDQ
FKDUDFWHULVWLFV�E\�SURYLGLQJ� UHIHUHQFHV� WR�RULHQWDWH� WKH
XVHU�

3HUFHSWXDO� XQGHUVWDQGLQJ� �� $FTXLULQJ� VHQVRUL�
PRWRU� VNLOOV� LQYROYHV� NQRZLQJ� KRZ� WR� JR� DERXW� GRLQJ
VRPHWKLQJ��UDWKHU�WKDQ�RQO\�NQRZLQJ�ZKDW�LV�QHHGHG�IRU
WKH� WDVN� >&OD��@��7KHVH� VNLOOV�� DQG� LQWHUIDFHV�GHVLJQHG
WR�H[SORLW�WKHP��WHQG�WR�IRVWHU�DQ�H[SORUDWRU\�DSSURDFK
WR�FRQWHQW�RQFH� WKH�EDVLF� VW\OH�RI� LQWHUDFWLRQ�KDV�EHHQ
PDVWHUHG�� 7KLV� WKHUHIRUH� HQFRXUDJHV� LQIRUPDWLRQ
H[SORUDWLRQ��8VHUV�VKRXOG�QRW�EH�WKRXJKW�RI�DV�OHDUQLQJ
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ZKHUH� WKLQJV� DUH�� UDWKHU�� WKH\� OHDUQ� KRZ� WR� EHKDYH�
DOPRVW�XQFRQVFLRXVO\�ZKHQ�ORRNLQJ�IRU�WKLQJV��7KH�NH\
LVVXH� KHUH� IRU� WKH� LQWHUIDFH� GHVLJQHU� LV� DWWDFKLQJ
PHDQLQJ� WR� WKH� VSDWLDO� DUUDQJHPHQW� RI� LQIRUPDWLRQ
ZLWKLQ�D��'�XVHU�LQWHUIDFH�

6HPDQWLFV�RI��'�8,¶V���8VLQJ�WKUHH�GLPHQVLRQV�RI
VSDFH� FDQ� HQKDQFH� GLVSOD\�� QDYLJDWLRQ� DQG� DFFHVV� RI
LQIRUPDWLRQ�� +RZHYHU�� �'� LQVWHDG� RI� �'� GRHVQ
W
JXDUDQWHH� JRRG� XVDELOLW\�� 1RUPDQ� >1RU��@� VXJJHVWV
VSDWLDO�RUJDQLVDWLRQ�RI�LQIRUPDWLRQ�RQO\�ZRUNV�ZKHQ�

• � 7KHUH� LV� D�QDWXUDO� VSDWLDO�PDSSLQJ�EHWZHHQ� �VRPH�
SUREDEO\� QRQ�VSDWLDO�� DVSHFW� RI�� WKH� LQIRUPDWLRQ
REMHFWV�DQG�WKH�VSDWLDO�ORFDWLRQ�

• � 'HVLUHG� LWHPV� FDQ� EH� ORFDWHG� LQ� D� PLQLPXP� RI
DWWHPSWV�

• � 7KH�QXPEHU�RI�GLIIHUHQW�LWHPV�DW�DQ\�RQH�ORFDWLRQ�LV
VPDOO�HQRXJK�WKDW�WKH\�FDQ�EH�UHDGLO\�IRXQG�

• � 7KH� DPRXQW� RI� ZRUN� DQG� WLPH� UHTXLUHG� WR� WU\� D
ORFDWLRQ�� VFDQ� LWV� FRQWHQW�� DQG� WKHQ� WU\� DQRWKHU
ORFDWLRQ�LV�VPDOO�

,W� LV� WKH� ILUVW� RI� WKHVH� SRLQWV� WKDW� LV� SUREOHPDWLF� EXW
SRWHQWLDOO\�SRZHUIXO��,W�LV�HVVHQWLDO�WR�DWWDFK�PHDQLQJ�LQ
D� VHQVLEOH� ZD\� VR� XVHUV� FDQ� SXUSRVHO\� H[SORUH� WKHVH
REMHFWV� DQG� LQWHUSUHW� VKDSHV� DQG� ORFDWLRQV� HDVLO\� DQG
QDWXUDOO\� LQ� WHUPV� RI� WKH� FRQFHSWV� LQ� ZKLFK� WKH\� DUH
LQWHUHVWHG��7KLV�LV�DQ�H[DPSOH�RI�WKH�XVH�RI�PHWDSKRUV�

0QHPRQLFV� �PHPRU\� DLGV�� �� ,W� LV� SODXVLEOH� WKDW
VSDWLDO� LQWHUIDFH� PRGHOV� IRU� LQIRUPDWLRQ� V\VWHPV� FDQ
WKHPVHOYHV� VHUYH� DV� PQHPRWHFKQLF� V\VWHPV� �DUWLILFLDO
PHPRU\�� IRU� WKHLU� XVHUV��0QHPRQLF� V\VWHPV� JHQHUDOO\
ZRUN� E\� DVVRFLDWLQJ� WR�EH�UHPHPEHUHG� LWHPV� ZLWK
YDULRXV� ORFDWLRQV� ZLWKLQ� DQ� LPDJLQHG� �'� ZRUOG�� OLNH
UHPHPEHULQJ� WKH� SODFLQJ� RI� D� ERRN� LQ� D� URRP� LQ� D
OLEUDU\��7KLV�LV�D�FODVVLF�PHPRU\�WHFKQLTXH��FDSLWDOLVLQJ
RQ�LPDJHU\�DQG�PRWRU�PHPRU\�LQ�ORFDWLRQ�UHFROOHFWLRQ�

(ULFNVRQ� >(UL��@� DOVR� VXSSRUWV� WKH� SRWHQWLDO� RI� �'
6SDWLDO�8VHU�,QWHUIDFHV��DQG�LQGHHG�KLQWV�DW�WKHLU�XVH�LQ
VKDUHG�VSDFH�HQYLURQPHQWV�ZKLFK�ZH�FRQVLGHU�LQ�PRUH
GHWDLO�ODWHU�LQ�WKLV�SDSHU��

��'� VHHPV� WR� SURYLGH� WKH� SRVVLELOLW\� IRU
UHSUHVHQWLQJ�PDQ\� GLPHQVLRQV� RI� LQIRUPDWLRQ
DQG�PHWD�LQIRUPDWLRQ�LQ�D�FRPSDFW�DQG�QDWXUDO
ZD\�� :H� EHOLHYH� WKDW� LQ� WKH� ORQJ� UXQ�
LQIRUPDWLRQ�VSDFHV�ZLOO�DOVR�EH�XVHG�DV� VRFLDO
VSDFHV�� DQG� WKDW� �'� FDQ� VHUYH� DV� D� QDWXUDO
IUDPHZRUN�IRU�VXSSRUWLQJ�VRFLDO�LQWHUDFWLRQ���

����,QIRUPDWLRQ�5HWULHYDO�LQ��'

,Q� WKH� ,QIRUPDWLRQ� 5HWULHYDO� �,5�� ILHOG�� LQWHUHVW� KDV
JURZQ�UHFHQWO\�LQ�WU\LQJ�WR�LPSURYH�WKH�HIIHFWLYHQHVV�RI
LQIRUPDWLRQ� UHWULHYDO� V\VWHPV� E\� LPSURYLQJ� WKH
LQWHUDFWLRQ� EHWZHHQ� XVHU� DQG� V\VWHP� DQG� LQ� SDUWLFXODU
E\�GHVLJQLQJ�YDULRXV�W\SHV�RI�JUDSKLFDO�IURQW�HQGV��VHH�
IRU�H[DPSOH�� >&KD����'DY��@��� ,Q� WKLV�YLHZ�RI� ,5�� WKH
UROH�RI�WKH�V\VWHP�LV�QRW�WR�VHOHFW�GRFXPHQWV�VLPLODU�WR
D� XVHU�VXSSOLHG� TXHU\� EXW� WR� RUJDQLVH� DQG� GLVSOD\

LQIRUPDWLRQ� DERXW�PDQ\� GRFXPHQWV� LQ� VXFK�ZD\� DV� WR
DVVLVW�WKH�XVHU�WR�VHOHFW�XVHIXO�GRFXPHQWV�RQ�KLV�RU�KHU
RZQ�� ,W� LV� KRSHG� WKH� IROORZLQJ� DGYDQWDJHV�ZLOO� DFFUXH
IURP�VXFK�DQ�DSSURDFK�

• � 8VHUV� ZKR� DUH� XQIDPLOLDU� ZLWK� WKH� VFRSH� RI� D
GRFXPHQW� FROOHFWLRQ� ZLOO� EH� DEOH� WR� IDPLOLDULVH
WKHPVHOYHV�ZLWK�LW�PRUH�HDVLO\�

• � 8VHUV�ZKR� DUH� XQDEOH� WR� H[SUHVV� WKHLU� LQIRUPDWLRQ
QHHGV� LQ� 
WUDGLWLRQDO
� TXHU\� IRUPDWV�ZLOO� EH� DEOH� WR
ORFDWH�GRFXPHQWV�PRUH�HIIHFWLYHO\�

• � 6LPLODULWLHV� EHWZHHQ� GRFXPHQWV� ZLOO� EH� FOHDUO\
SUHVHQWHG�ZKLFK� LV� QRW� WKH� FDVH� LQ� D� UDQNHG� OLVW� RI
GRFXPHQWV�PDWFKLQJ�D�TXHU\�

1DYLJDELOLW\� LQ� D� SXUHO\� V\PEROLF� GRPDLQ� KDV� OLPLWV�
7KH� DPRXQW� RI� µGHSWK¶� SUHVHQW� LQ� D� VXEMHFW� EHIRUH� LW
H[FHHGV�KXPDQ�FDSDFLW\�IRU�FRPSUHKHQVLRQ��DQG�KHQFH�
QDYLJDWLRQ�� LV� ILQLWH� DQG� UHODWLYHO\� OLPLWHG�� +XPDQV�
KRZHYHU�� KDYH� D� VRSKLVWLFDWHG� YLVXDO� V\VWHP� DQG
QDYLJDWH�LQ�WKUHH�GLPHQVLRQV��ZH�DUH�ERUQ�WR�LW�DQG�KDYH
D� FRPSUHKHQVLYH� DELOLW\� WR� VSDWLR�ORFDWH� DQG� VSDWLR�
RUJDQLVH�� ,W� WKXV� VHHPV� UHDVRQDEOH� WR� SURSRVH� WKDW� WKH
:::� VKRXOG� EH� H[WHQGHG�� H[WHQGLQJ� LWV� QDYLJDWLRQ
PRGHO�IURP�WZR�GLPHQVLRQV�LQWR�WKUHH�

����6SDWLDO�'HVLJQ�IRU�,QIRUPDWLRQ�5HWULHYDO�LQ��'

2QH� RI� WKH� PRVW� SRZHUIXO� IHDWXUHV� RI� �'� JUDSKLFV� LV
WKDW�LI�WKH�JUDSKLFDO�TXDOLW\�LV�VXIILFLHQWO\�KLJK�WKHQ�WKH
LQWHUDFWLRQ� LV� VHQVXDOO\� DQDORJXH�� ,QVWHDG� RI� IROGHUV
ZKLFK� DUH� HLWKHU� RSHQ� RU� FORVHG� D� VSDFH� DOORZV
LQIRUPDWLRQ� WR� EH� GLVSOD\HG� LQ� DQ� LQILQLWHO\� YDULDEOH
JUDQXODULW\��:LWK� WKH� LQFUHDVH� LQ� WKH� SRZHU� RI� DJHQWV
DEOH� WR� V\QWKHVLVH� DQG� VXPPDULVH� LQIRUPDWLRQ� LQ� D
QXPEHU�RI�ZD\V�FRPHV�DQ�LQFUHDVH�LQ�VSDWLDO�PHWDSKRUV
DOORZLQJ� WKLV� LQIRUPDWLRQ� WR� EH� GLVSOD\HG� LQ� WKH� VDPH
LQIRUPDWLRQ� VSDFH�� 7KLV� PHDQV� WKH� XVHU� FDQ� PRYH
DPRQJVW� LQIRUPDWLRQ�� FKDQJLQJ� WKH� GHSWK� RI� WKH� YLHZ
ZLWKRXW�OHDYLQJ�WKH�RULJLQDO�FRQWH[W�

2QH� RI� WKH� PDLQ� GUDZEDFNV� ZKHQ� H[SORULQJ
LQIRUPDWLRQ� LQ� �'� LV� WKDW� LW� LV� QRW� DOZD\V
VWUDLJKWIRUZDUG� WR� PDQRHXYUH� LQ� D� �'� VSDFH� XVLQJ� D
PRXVH�� 7KLV� LV� RIWHQ� H[DFHUEDWHG� E\� SRRU� VSDWLDO
GHVLJQ�� 7KLV� GUDZEDFN� FDQ� KRZHYHU� EH� RYHUFRPH� E\
WKRXJKWIXO� GHVLJQ� RI� WKH� ZRUOG�� )RU� LQVWDQFH� LQ� WKH
.QRZOHGJH� *DUGHQ�� WKH� LQIRUPDWLRQ� ILQGLQJ� DJHQW
ZKLFK� JHQHUDWHV� WKH� SODQWV� ��'� UHSUHVHQWDWLRQV� RI
LQIRUPDWLRQ�� DOVR� JHQHUDWHV� DSSURSULDWH� YLHZSRLQWV
IURP� ZKLFK� WR� YLHZ� WKRVH� SODQWV�� 9LHZSRLQWV�� ZKHQ
VHOHFWHG��DXWRPDWLFDOO\�IO\� WKH�XVHU� WR�D�SUHGHWHUPLQHG
SRVLWLRQ�DQG�RULHQWDWLRQ�LQ�WKH�VSDFH��2QH�FDQ�LPDJLQH
FRPELQLQJ� WKHVH� YLHZSRLQWV� ZLWK� D� FXVWRPHU¶V� SURILOH
WR� JHQHUDWH� D� JXLGHG� WRXU� RI� WKH� PRVW� DSSURSULDWH
LQIRUPDWLRQ�ZLWKLQ�D�VSDFH��7KLV�DOVR�KDV�WKH�DGYDQWDJH
RSHQLQJ�XS�WKH�SRVVLELOLW\�RI�VHUHQGLSLWRXV�LQIRUPDWLRQ
ILQGLQJ�� IRU� H[DPSOH�� ZKLOH� EHLQJ� WDNHQ� WR� VHH
VRPHWKLQJ�DQ�DJHQW�KDV�LGHQWLILHG�DV�EHLQJ�LPSRUWDQW�WR
WKH� XVHU� EDVHG� RQ� WKHLU� SURILOH�� WKH� XVHU� PD\� IO\� SDVW
VRPH� LQIRUPDWLRQ� ZKLFK� FDWFKHV� WKHLU� H\H�� 7KLV� LV� D
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VSHFLILF� H[DPSOH� RI� D� PRUH� JHQHUDO� DGYDQWDJH� RI� �'
UHSUHVHQWDWLRQV� ZKLFK� XVHUV� QDYLJDWH�� ZLWK� FDUHIXO
GHVLJQ�RI� WKH� VSDFH�� WKH� MRXUQH\� DURXQG� WKH� VSDFH� FDQ
LWVHOI� KDYH� PHDQLQJ�� :H� VKDOO� UHWXUQ� WR� WKLV� SRLQW� LQ
VHFWLRQ����ZKHUH�ZH�FRQVLGHU� H[WHQGLQJ� WKH�JDUGHQ�E\
H[SORLWLQJ� LQIRUPDWLRQ� DERXW� VRFLDO� QDYLJDWLRQ� �ZKHUH
GR�XVHUV�JR"�:KR�GR�WKH\�PHHW"�HWF��

���,QIRUPDWLRQ� 5HSUHVHQWDWLRQ� LQ� WKH
*DUGHQ

7KH� REMHFWLYH� RI� WKH� VKDUHG� .QRZOHGJH� *DUGHQ� LV� WR
SURYLGH�XQLILHG��'��'�VKDUHG��G\QDPLF�DQG�LQWHOOLJHQW
LQIRUPDWLRQ� LQWHUIDFHV� DQG� UHSUHVHQWDWLRQV�� 7KH� PDLQ
IRFXV� RI� WKH� ZRUN� LV� XVHU� H[SORUDWLRQ� DQG� VKDULQJ� RI
:::�EDVHG� LQIRUPDWLRQ� UHVRXUFHV� WKURXJK� WKH� XVHU
LQWHUIDFH��7KH�.QRZOHGJH�*DUGHQ�VKRXOG�WKXV�

• � *HQHUDWH� DQ� HDV\�WR�XVH�� HQJDJLQJ�� XQLILHG
LQIRUPDWLRQ�LQWHUIDFH�

• � %XLOG�OLYH��VHOI�XSGDWLQJ�LQIRUPDWLRQ�SODFHV�
• � ,OOXVWUDWH� FROODERUDWLYH�� VKDUHG� DFFHVV� WR

LQIRUPDWLRQ�SODFHV�
• � 3URYLGH� FRPPXQLFDWLRQ� �DXGLR�� YLGHR� ZKLWHERDUGV

HWF���IRU�VKDUHG�SODFH�8VHU�,QWHUIDFHV�

7KH� JDUGHQ� PHWDSKRU� ZDV� FKRVHQ� IRU� D� QXPEHU� RI
UHDVRQV�

• � 7KH� FRQFHSW� RI� D� JDUGHQ� LV� KLJKO\� FURVV�FXOWXUDO
�DOWKRXJK� RI� FRXUVH� WKH� SDUWLFXODU� LPSOHPHQWDWLRQV
RI�JDUGHQV�LQ�GLIIHUHQW�FXOWXUHV�YDU\�ZLGHO\��

• � 7KH�PHWDSKRU�UHIOHFWV� WKH�RUJDQLF��FKDQJLQJ�QDWXUH
RI� LQIRUPDWLRQ�ZKLFK� LW�ZDV�KRSHG� WR� UHIOHFW� LQ� WKH
VSDFH�

• � *DUGHQV� DUH� JHQHUDOO\� UHOD[LQJ�� QRQ�WKUHDWHQLQJ
HQYLURQPHQWV��ZKHUH�WKH�XVHU�FDQ�IHHO�FRPIRUWDEOH�

7KH� SURMHFW� KDV� EXLOW� RQ� SUHYLRXV�ZRUN� DQG� H[WHQGHG
WKH� VSDWLDO� PHWDSKRU� RI� SUHYLRXV� LQIRUPDWLRQ
ODQGVFDSHV� DQG� VKDUHG� VSDFHV� DV� D� IUDPHZRUN� IRU� WKH
XVHU�LQWHUIDFH��3UHYLRXV�ZRUN�LQFOXGHV�%7
V�3RUWDO�DQG
7KH�0LUURU�>:DO����:DO����%7/��D@�

����-DVSHU�6KDUHG�,QIRUPDWLRQ�6WRUH

$�PDMRU�FRQVHTXHQFH�RI�WKH�LQWURGXFWLRQ�RI�WKH�:::
WR�WKH�,QWHUQHW�KDV�EHHQ�DQ� LQFUHDVH� LQ� WKH�XVDELOLW\�RI
WKH�LQIRUPDWLRQ�ZLWKLQ�LW��7KLV�LV�GLUHFWO\�DWWULEXWDEOH�WR
WKH�QDYLJDELOLW\�RI�WKH�LQIRUPDWLRQ��LQ�RWKHU�ZRUGV��WKH
:::�LV�XVHIXO� �DQG�ZLOO� EH�XVHG�� WR� WKH�GHJUHH� LW� LV
FDSDEOH� RI� FRQIRUPLQJ� WR� UHTXHVWV� PDGH� RI� LW�� 7KH
:::� KDV� DGGHG� D� XQLYHUVDO� VWUXFWXUH� WR� WKH
LQIRUPDWLRQ� ZLWKLQ� LW�� WKURXJK� WKH� :::�� RYHU� ���
PLOOLRQ�:::�SDJHV�>6FL��@�FDQ�EH�WUHDWHG�DV�D�VLQJOH�
XQLILHG� GDWD� VRXUFH�� DQG� DOO� RI� WKH� LQIRUPDWLRQ� FDQ� EH
WUHDWHG�DV�D�VLQJOH��DOEHLW�KLJKO\�FRPSOH[��GRFXPHQW�

*LYHQ�WKH�LPPHQVH�DPRXQW�RI�LQIRUPDWLRQ�DYDLODEOH
RQ�WKH�:::��ZKHQ�LQIRUPDWLRQ�RI�LQWHUHVW�LV�IRXQG��LW
LV� SUHIHUDEOH� WR� DYRLG� FRS\LQJ� HQWLUH� GRFXPHQWV� IURP
WKH� RULJLQDO� ORFDWLRQ� WR� D� ORFDO� VHUYHU�� 7KH� XVXDO
ERRNPDUN�IDFLOLWLHV�SURYLGHG�E\�EURZVHUV�DUH�KRZHYHU
OLPLWHG��W\SLFDOO\�DOORZLQJ�WKH�ORFDO�VWRUDJH�RQO\�RI�WKH
WLWOH� RI� D� :::� SDJH� DQG� LWV� 8QLYHUVDO� 5HVRXUFH
/RFDWRU��85/���7KH�-DVSHU�LQIRUPDWLRQ�DJHQW�>'DY��@
LV�DQ�DWWHPSW�WR�DGGUHVV�WKLV�SUREOHP��8VHUV�FDQ� 
VWRUH

SDJHV�RI�LQWHUHVW�LQ�-DVSHU��-DVSHU�H[WUDFWV�WKH�LPSRUWDQW
GHWDLOV� IURP� WKHVH� GRFXPHQWV�� LQFOXGLQJ� WKH� VXPPDU\
DQG�NH\ZRUGV��DV�ZHOO�DV� WKH�GRFXPHQW� WLWOH�� LWV�85/�
DQG� WKH� GDWH� DQG� WLPH� RI� DFFHVV�� 7KLV� LQIRUPDWLRQ� LV
PDLQWDLQHG� ORFDOO\� DQG� KDV� VHYHUDO� SXUSRVHV�� 7KH
VXPPDU\� JLYHV� D� XVHU� DQ� LGHD� RI� WKH� FRQWHQW� RI� WKH
GRFXPHQW� ZLWKRXW� WKH� QHHG� WR� UHWULHYH� WKH� UHPRWH
SDJHV�� $� TXLFN� OLQN� WR� WKH� IXOO� UHPRWH� LQIRUPDWLRQ� LV
DOVR� SURYLGHG�� -DVSHU� ORFDOO\� LQGH[HV� WKH� SDJHV� WKDW
KDYH�EHHQ�VWRUHG��2YHU�WLPH��D�ULFK�VHW�RI�SDJHV�LV�EXLOW
XS�E\�-DVSHU�IURP�GLIIHUHQW�XVHUV
�HQWULHV�

:KHQ�D�XVHU�VWRUHV�D�SDJH�LQ�WKH�-DVSHU�V\VWHP��WKDW
XVHU
V� DJHQW� DXWRPDWLFDOO\� LQIRUPV� RWKHU� XVHUV� ZLWK
PDWFKLQJ�SURILOHV��E\�H�PDLO��$�UHIHUHQFH�LV�DOVR�DGGHG
WR� HYHU\� XVHUV� 
:KDW
V� 1HZ"
� SDJH� DORQJ� ZLWK� D
SUHGLFWHG� LQWHUHVW� UDWLQJ��)XUWKHUPRUH�� LI� WKH�GRFXPHQW
GRHV� QRW� PDWFK� WKH� SURILOH� RI� WKH� XVHU� ZKR� VWRUHG� LW�
WKHQ� -DVSHU� SURPSWV� WKDW� XVHU� WR� XSGDWH� WKHLU� SURILOH
DFFRUGLQJO\�DQG�VXJJHVWV�VXLWDEOH�DGGLWLRQDO�NH\ZRUGV�
,Q�WKLV�ZD\�-DVSHU�OHDUQV�PRUH�DERXW�WKH�XVHU
V�LQWHUHVWV
DV�WKH�V\VWHP�LV�XVHG�

����,QIRUPDWLRQ�5HSUHVHQWDWLRQ�ZLWKLQ�WKH�*DUGHQ

:LWKLQ� VKDUHG� HQYLURQPHQWV� WKH� DELOLW\� WR� JHQHUDWH
:::� EDVHG� LQIRUPDWLRQ� UHSUHVHQWDWLRQV� LV� NH\�
$JHQWV� OLNH� -DVSHU�� GHVFULEHG� DERYH�� DUH� XVHG� WR
SURYLGH�VKDUHG�LQIRUPDWLRQ�UHVRXUFHV�DQG�WKH�DELOLW\�WR
JHQHUDWH� JURXS� RU� SHUVRQDO� EDVHG� VHDUFKHV� DQG
UHSUHVHQWDWLRQV��SURYLGLQJ�DQRWKHU�OD\HU�RI�LQIRUPDWLRQ
VXSSRUW�LQVLGH�WKH�VKDUHG��'�VSDWLDO�LQWHUIDFH�

7KH�SDJHV�VWRUHG�LQ�WKH�-DVSHU�V\VWHP�DUH�H[SORLWHG
E\� PDNLQJ� SDUW� RI� WKH� µ.QRZOHGJH� *DUGHQ¶� D� �'
UHSUHVHQWDWLRQ� RI� WKH� -DVSHU� VWRUH�� WKURXJK� DQG� RYHU
ZKLFK� XVHUV� FDQ� IO\� DQG� ZKHUHLQ� LQIRUPDWLRQ� LV
DUUDQJHG�LQ�D�ORJLFDO��LQWXLWLYH�DQG�DFFHVVLEOH�ZD\��7KLV
DUUDQJHPHQW� RI� LQIRUPDWLRQ� LV� DFKLHYHG� E\� XVLQJ� WKH
PHWD�LQIRUPDWLRQ�LQ�WKH�-DVSHU�VWRUH�DQG�UHVXOWV�IURP�DQ
DXWRPDWLF� FOXVWHULQJ� SURFHVV� ZKLFK� JURXSV� WRJHWKHU
85/V� �:::� SDJHV�� FRQWDLQLQJ� UHODWHG� LQIRUPDWLRQ�
7KH� UHVXOWLQJ� FOXVWHU� VWUXFWXUHV�RI� WKH� -DVSHU� VWRUH� DUH
WKXV�XVHG�WR�FUHDWH�D�QRYHO��'�IURQW�HQG�RQWR�WKH�-DVSHU
V\VWHP��XVLQJ�950/��7KLV�FOXVWHULQJ�ZRUN�LV�GHVFULEHG
LQ�PRUH�GHWDLO�LQ�>'DY��@�
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)LJXUH����6KDUHG�.QRZOHGJH�*DUGHQ

)LJXUH����.QRZOHGJH�*DUGHQ�'RFXPHQW�&OXVWHU

)LJXUH� �� LV� D� VFUHHQVKRW� IURP� D� ZRUNLQJ� SURWRW\SH
VKDUHG�NQRZOHGJH�JDUGHQ��7KH�FHQWUDO�FLUFOH�VKRZQ�LQ�LV�D
VKDUHG�DUHD�ZKHUH�DYDWDUV�FDQ�PHHW�DQG�FRPPXQLFDWH�YLD
D�QXPEHU�RI�PHGLD�LQFOXGLQJ�WH[W��DXGLR�DQG�YLGHR��6KDUHG
HOHFWURQLF� ZKLWHERDUGV� DUH� DOVR� SURYLGHG�� 7KH� RXWHU
VHFWRUV�DUH�GLIIHUHQW�DUHDV�RI�WKH�.QRZOHGJH�*DUGHQ��(DFK
VHFWRU� UHSUHVHQWV� D� GLIIHUHQW� LQIRUPDWLRQ� VRXUFH�� $V� WKH
XVHU� QDYLJDWHV� WRZDUGV� D� SDUWLFXODU� VHFWRU�� PRUH� GHWDLO
EHFRPHV�YLVLEOH��DV�VKRZQ�LQ�)LJXUH����ZKHUH�ZH�FDQ�VHH
FOXVWHUHG�JURXSV�RI�GRFXPHQWV��'DWD�0LQLQJ��'LVWULEXWHG
&RPSXWLQJ�� DQG� VR� RQ��� (DFK� VWDON� UHSUHVHQWV� D� :::

GRFXPHQW��ZLWK�D�FRORXUHG�µIORZHU¶�DW�LWV�HQG��7KH�FRORXU
FRGLQJ�RI�WKH�IORZHUV�RQ�WKH�VWDONV�UHSUHVHQWV�WKH�VWDWXV�RI
WKH�SDUWLFXODU�GRFXPHQW�

• � 5HG�LQGLFDWHV�WKDW�D�GRFXPHQW�KDV�EHHQ�XSGDWHG�VLQFH
LW�ZDV�VWRUHG�LQ�-DVSHU�

• � %OXH�LQGLFDWHV�WKDW�WKH�GRFXPHQW�KDV�QRW�FKDQJHG�VLQFH
LW�ZDV�VWRUHG�LQ�-DVSHU�

• � %ODFN�LQGLFDWHV�WKDW�WKH�OLQN�LV�µGHDG¶��WKDW�LV��WKH�85/
DVVRFLDWHG�ZLWK�WKLV�GRFXPHQW�LV�QR�ORQJHU�YDOLG��
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7KH� VPDOOHU� µEXGV¶� SDUW� ZD\� XS� WKH� GRFXPHQW� VWDON
UHSUHVHQW� D� ORFDOO\� KHOG� VXPPDU\� RI� WKH� LQIRUPDWLRQ�� DV
JHQHUDWHG�E\�-DVSHU���$�KHDGV�XS�GLVSOD\�LV�XVHG�WR�VKRZ
WKH� WLWOH� RI� WKH� GRFXPHQW� DV� WKH� PRXVH� SDVVHV� RYHU� WKH
IORZHU�RU�EXG�

:KHQ� D� GRFXPHQW� LV� VHOHFWHG�� WKH� DVVRFLDWHG�85/� LV
ORDGHG�LQWR�D�VHSDUDWH��'�EURZVHU�ZLQGRZ��7KH�VHOHFWHG
VWHP�WKHQ�VWDUWV�WR�ZDYH��DQDORJRXV�WR�WRXFKLQJ�VWHPV�RQ�D
UHDO� SODQW� DV�RQH�ZDONV� WKURXJK�D� UHDO� JDUGHQ��7KH�ZDYH
SHULRG�GHFUHDVHV�RYHU�WLPH�

7KH� XVHU� LV� DEOH� WR� SUXQH� XQZDQWHG� SODQW� VWHPV�� WKLV
HQDEOHV�WKH�XVHU�WR�UHPRYH�GHDG�IORZHUV��RU�DUHDV�WKDW�DUH
QR�ORQJHU�RI�LQWHUHVW��7KH�SUXQLQJ�FDQ�HLWKHU�IXOO\�UHPRYH
WKH�VWHP��RU�MXVW�UHPRYH�WKH�IORZHU��OHDYLQJ�WKH�VXPPDU\
EXG�� $GGLWLRQDOO\�� QHZ� SODQWV� FDQ� EH� JURZQ� IURP
VHDUFKHV��2I� SDUWLFXODU� QRWH� LV� WKDW� DQ\� FKDQJHV�PDGH� WR
WKH� JDUGHQ� DUH� SHUVLVWHQW� �WKDW� LV�� FKDQJHV� PDGH� LQ� WKH
YLUWXDO�ZRUOG�SHUVLVW�HYHQ�DIWHU�WKH�XVHUV�OHDYHV�WKH�ZRUOG�
DQG�UHPDLQ�IRU�IXWXUH�XVHUV��

$W�VRPH�SRLQW��LW�PDNHV�VHQVH�WR�GURS�GRZQ�IURP�D��'
WR� D� �'� YLHZ� RI� WKH� LQIRUPDWLRQ� DQG� E\� FOLFNLQJ� RQ� WKH
IORZHUV�RU�EXGV��WKH�XVHU�LV�VKRZQ�WKH�:::�SDJH�RI�WKH
RULJLQDO�LQIRUPDWLRQ�RU�WKH�VXPPDU\�UHVSHFWLYHO\�

7KH� KXPDQ� H\H� LV� DGHSW� DW� SLFNLQJ� XS� VPDOO
PRYHPHQWV�� DQG� FDQ� TXLFNO\� VSRW� GRPLQDQW� FRORXUV�
%HFDXVH�RI�WKLV��LW�LV�SRVVLEOH�IRU�WKH�XVHU�WR�TXLFNO\�YLHZ
WKH�JDUGHQ��DQG�SLFN�RXW�LQWHUHVWLQJ�DVSHFWV��)RU�LQVWDQFH�
DQ�DUHD�RI�WKH�JDUGHQ�ZKLFK�VHHPV�WR�FRQWDLQ�D�ORW�RI�UHG
WRJHWKHU� ZLWK� D� ORW� RI� PRYHPHQW� LQGLFDWHV� WKDW� WKH
LQIRUPDWLRQ� LV� QHZ� DQG� KDV� EHHQ� DFFHVVHG� UHFHQWO\� E\
RWKHU�WHDP�PHPEHUV��7KXV�µKRW�QHZV¶�LV�VKDUHG�DPRQJ�WKH
FRPPXQLW\�

����3HRSOH�DYDLODELOLW\�ZLWKLQ�WKH�*DUGHQ

:LWKLQ�WKH�VKDUHG�HQYLURQPHQW��XVHUV�DUH�DEOH�WR�HVWDEOLVK
WKH� µDYDLODELOLW\¶� RI� WKHLU� IHOORZ� WHDP�PHPEHUV� YLD� WKHLU
UHSUHVHQWDWLRQDO� DYDWDUV� ZLWKLQ� WKH� SHRSOH� VHFWLRQ� RI� WKH
JDUGHQ�

$YDWDUV� DUH� GUDZQ� IRU� WKH� WHDP�PHPEHUV�� SRVLWLRQHG
GHSHQGHQW� XSRQ� WKHLU� SHUFHLYHG� DYDLODELOLW\�� 7KRVH� ZKR
DUH�FXUUHQWO\�PRUH�DYDLODEOH�DUH�PRYHG�WRZDUGV�WKH�FHQWUH
RI� WKH�JDUGHQ�� WKRVH� OHVV�DYDLODEOH� WRZDUGV� WKH�SHULSKHU\�
7KHLU� DYDLODELOLW\� LV� FDOFXODWHG� LQ� UHDO� WLPH�� EDVHG� RQ� D
QXPEHU�RI�IDFWRUV��VXFK�DV�

• � /DVW�WLPH�WKHLU�PRXVH�ZDV�PRYHG�
• � /DVW�WLPH�D�NH\�RQ�WKHLU�NH\ERDUG�ZDV�SUHVVHG�
• � 1XPEHU�RI�XQUHDG�HPDLO�PHVVDJHV�

$GGLWLRQDOO\�� WHDP� PHPEHUV� FDQ� KDYH� D� QXPEHU� RI
GLIIHUHQW�DYDWDU�UHSUHVHQWDWLRQV��GHSHQGHQW�IRU�LQVWDQFH�RQ
ZKHWKHU� WKH\� DUH� FXUUHQWO\� LQ� WKH�RIILFH� RU�ZRUNLQJ� IURP
KRPH�

����,QIRUPDWLRQ�6KDULQJ�ZLWKLQ�WKH�*DUGHQ

%\�PDNLQJ� WKH�.QRZOHGJH�*DUGHQ�PXOWL�XVHU�� XVHUV� FDQ
QRW�RQO\� DFFHVV� WKH� ULFK� YDULHW\� RI� LQIRUPDWLRQ� UHVRXUFHV
ZLWKLQ� WKH� *DUGHQ�� EXW� WKH\� FDQ� FROODERUDWH� ZLWK� RWKHU
XVHUV� DFURVV� WKH� ,QWHUQHW�� :KHQ� DYDWDUV� PHHW� LQ

F\EHUVSDFH�� WKH\� FDQ� FRPPXQLFDWH� YLD� D� ULFK� YDULHW\� RI
PHGLD�� 7KH� FRPPXQLFDWLRQV� FKDQQHOV� DUH� VHW� XS
DXWRPDWLFDOO\�ZLWKLQ�WKH�*DUGHQ��7KHVH�LQFOXGH�

• � 7H[W�
• � 6SHHFK��ERWK�,3�DQG�3671�WHOHSKRQ\��
• � $XGLR�YLGHR��YLD�&86HH0H��
• � :KLWH�ERDUG�

7DNLQJ� WKH� JDUGHQLQJ� PHWDSKRU� IXUWKHU�� XVHUV� FDQ� WDNH
µFXWWLQJV¶� IURP� LQIRUPDWLRQ� SODQWV� DQG� JURZ� WKHLU� RZQ
FRS\�ZLWKLQ�WKHLU�SHUVRQDO�HQYLURQPHQW��:KHQ�D�FXWWLQJ�LV
WDNHQ��WKH�GRFXPHQW�UHSUHVHQWHG�E\�WKH�VWDON�LQ�TXHVWLRQ�LV
DQDO\VHG�DQG�D�TXHU\�LQ�WKH�IRUP�RI�D�VHW�RI�NH\�SKUDVHV�LV
H[WUDFWHG� IURP� LW�� 6R�� IRU� H[DPSOH�� LI� WKH� GRFXPHQW� ZDV
DERXW� QHWZRUN�FHQWULF� FRPSXWLQJ� WKH� TXHU\� H[WUDFWHG
PLJKW�EH�

^QHWZRUN�FHQWULF� FRPSXWLQJ�� -DYD�� QHWZRUN
FRPSXWHUV��PRELOH�FRGH��WKLQ�FOLHQWV`�

7KLV� TXHU\� LV� WKHQ� SDVVHG� WR� D� VHDUFK� HQJLQH� ZKLFK
VHDUFKHV� :::� IRU� GRFXPHQWV� ZKLFK� PDWFK� WKH� TXHU\�
7KH� WHQ�PRVW� UHOHYDQW�GRFXPHQWV�DUH� WKHQ� UHSUHVHQWHG�DV
VWDONV�RQ�D�SODQW�ZKLFK�JURZV�LQ�WKH��'�VSDFH�

7KXV�XVHUV�HQGHDYRXULQJ�WR�UHVHDUFK�LQIRUPDWLRQ�RQ�D
SDUWLFXODU�WRSLF�QRW�RQO\�KDYH�DFFHVV�WR�WKH�ZHDOWK�RI�OLQNV
VWRUHG� ZLWKLQ� -DVSHU� DQG� DQ\� RWKHU� LQIRUPDWLRQ� VRXUFHV
UHSUHVHQWHG�LQ�WKH�JDUGHQ��EXW�FDQ�EH�DXWRPDWLFDOO\�SXW�LQ
WRXFK� ZLWK� �SHUKDSV� XQNQRZQ�� FROOHDJXHV� ZKR� KDYH
H[SHUWLVH�LQ�WKLV�ILHOG�DQG�SRVVLEO\�PHHW�WKHP�LQ�WKH�VKDUHG
HQYLURQPHQW�

����(YDOXDWLRQ�RI�WKH�.QRZOHGJH�*DUGHQ

$Q�HDUO\�YHUVLRQ�RI�WKH�JDUGHQ�KDV�EHHQ�LQ�XVH�E\�SURMHFW
WHDP� PHPEHUV� IRU� VRPH� WLPH�� $OWKRXJK� QR� IRUPDO
HYDOXDWLRQV�KDYH�EHHQ�FDUULHG�RXW�� IHDWXUHV� WR�ZKLFK� WKH\
KDYH�UHDFWHG�SDUWLFXODUO\�SRVLWLYHO\�LQFOXGH�

• � 7KH� µRUJDQLF¶� QDWXUH� RI� WKH� JDUGHQ� PHWDSKRU�� ZKLFK
HQFRXUDJHV� WKH� LGHD� RI� LQIRUPDWLRQ� ZKLFK� ZLOO� JURZ
�DQG�EH�SUXQHG��

• � 7KH� DELOLW\� WR� YLVXDOO\� UHSUHVHQW� D� UHDVRQDEO\� ODUJH
FROOHFWLRQ�RI�GRFXPHQWV�DW�GLIIHUHQW�OHYHOV�RI�GHWDLO�

• � 7KH�PHWD�LQIRUPDWLRQ�DERXW�WKH�LQIRUPDWLRQ�FROOHFWLRQ
SURYLGHG� E\� FOXVWHULQJ� DQG� FRORXU� FRGLQJ� RI� WKH
GRFXPHQWV��SDUWLFXODUO\�ZKHQ�YLHZHG�DW�UHODWLYHO\�ORQJ
GLVWDQFH� �� H[DPSOHV� RI� WKH� LQIRUPDWLRQ� SURYLGHG
LQFOXGH�WKH�DPRXQW�RI�LQIRUPDWLRQ�DYDLODEOH�RQ�D�JLYHQ
WRSLF� DQG� FOXVWHUV� ZKHUH� PDQ\� OLQNV� KDYH� µGLHG¶� RU
QHHG�XSGDWLQJ�

• � 7KH� WHQGHQF\� WR� JHW� µORVW� LQ� K\SHUVSDFH¶� LV� UHGXFHG�
VLQFH� WKH�XVHU�FDQ�VWD\� LQ� WKH� VDPH��'�VSDFH� DQG�\HW
KDYH� DFFHVV� WR� D� UDQJH� RI� LQIRUPDWLRQ� DQG� PHWD�
LQIRUPDWLRQ�DW�PXOWLSOH�OHYHOV�RI�GHWDLOV�

• � 7KH� XVH� RI� DXWRPDWLFDOO\�JHQHUDWHG� SUH�GHILQHG
YLHZSRLQWV� ZLWKLQ� WKH� *DUGHQ� KHOS� QDYLJDWLRQ
FRQVLGHUDEO\�
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���([WHQGLQJ�WKH�.QRZOHGJH�*DUGHQ

7KH�YDOXH�RI�WKH�.QRZOHGJH�*DUGHQ�FDQ�EH�HQKDQFHG�E\
LQWHJUDWLQJ� LW� ZLWK� RWKHU� VRXUFHV� RI� LQIRUPDWLRQ�� ,Q� LWV
LQLWLDO�DSSOLFDWLRQ��WKH�*DUGHQ�GLVSOD\V�LQIRUPDWLRQ�LQ�WKH
IRUP� RI� SRLQWHUV� WR� UHVRXUFHV� RQ� WKH�:HE�� %\� IRFXVLQJ
H[FOXVLYHO\� RQ� WKLV� LQIRUPDWLRQ� DQG� LWV� ILUVW�RUGHU
UHODWLRQVKLS� WR� RWKHU� VLPLODU� LWHPV�� VXFK� D� V\VWHP�PLVVHV
RXW� RQ� RWKHU� YDOXDEOH� DWWULEXWHV� RI� WKH� NQRZOHGJH
WUDQVDFWLRQ�

• � 7KH� LGHQWLW\�RI� WKH� LQGLYLGXDO�ZKR� DOHUWHG� WKH� V\VWHP
WR�WKH�H[LVWHQFH�RI�WKH�UHVRXUFH�

• � 2WKHU�UHVRXUFHV�ZKLFK�ZHUH�DFFHVVHG�LQ�WKH�VDPH�:HE
VHVVLRQ�E\�WKH�DOHUWHU�

• � 7KH�FUHDWRUV�RI�WKH�UHVRXUFH�
• � 7KH�LGHQWLWLHV�RI�SHRSOH�ZKR�VXEVHTXHQWO\�DFFHVVHG�WKH

UHVRXUFH� XVLQJ� WKH� *DUGHQ�� WKHLU� FRPPHQWV� RQ� WKH
UHVRXUFH��DQG�WKH�UHODWLYH�WLPHV�DW�ZKLFK�WKHVH�DFWLRQV
WRRN�SODFH�

)XUWKHU� GHYHORSPHQW� RI� WKH� WRRO� ZLOO� GHPRQVWUDWH� WKH
SRZHU� RI� XVLQJ� WKHVH� DGGLWLRQDO� HOHPHQWV� LQ� LGHQWLI\LQJ
H[LVWLQJ�FRPPXQLWLHV�RI�LQWHUHVW�ZLWKLQ�DQ�RUJDQLVDWLRQ��$
YLVXDO� UHSUHVHQWDWLRQ� RI� WKH� H[SHUWLVH� DFURVV� WKH
RUJDQLVDWLRQ�FDQ�WKXV�EH�JHQHUDWHG��%\�VZLWFKLQJ�IURP�WKH
LQIRUPDWLRQ� YLHZ� WR� WKH� SHRSOH� YLHZ�� WKH� IRFXV� PRYHV
IURP�ZKDW�WR�ZKR��7KH�DV\QFKURQRXV�LQWHUDFWLRQ�EHWZHHQ
VXSSOLHUV�DQG�YLHZHUV�RI� VSHFLILF� LWHPV�RI� LQIRUPDWLRQ� LQ
WKH�*DUGHQ�HVWDEOLVKHV�D�ZHE�RI�OLQNV�EHWZHHQ�XVHUV�RI�WKH
VSDFH�

,QGLYLGXDOV�PD\� RI� FRXUVH� EH�PXOWLSO\� UHSUHVHQWHG� LI
WKH\� KDYH� PXOWLSOH� LQWHUHVW� DUHDV�� DQG� WKH� VSUHDG� RI� DQ
LQGLYLGXDO¶V� FRQWULEXWLRQV� FRXOG� EH� KLJKOLJKWHG� DV� WKH
FXUVRU�PRYHV�DERYH�D�VSHFLILF�LQVWDQFH�RI�WKDW�LQGLYLGXDO¶V
SDUWLFLSDWLRQ��%\�UHGUDZLQJ� WKLV�ZHE� LQ�GLIIHUHQW�ZD\V�� LW
LV�SRVVLEOH�WR�

• � (PSKDVLVH�WKH�FOXVWHULQJ�RI�LQWHUHVWV�LQ�FRPPXQLWLHV�
• � 'LVFRYHU� JDWHNHHSHUV� WR� H[SHUWLVH� ZKLFK� LV� FXUUHQWO\

UHPRWH�IURP�WKH�YLHZHU¶V�VSHFLDOLVPV�

,Q� WKLV�ZD\�� LQWHUPHGLDULHV� DUH� LGHQWLILHG�� WKURXJK�ZKRP
DQ� HQKDQFHG� UHODWLRQVKLS� RI� WUXVW� FDQ� EH� HVWDEOLVKHG�
WKHUHE\� LPSURYLQJ� WKH� OLNHOLKRRG� RI� D� PRUH� SURGXFWLYH
VKDULQJ� RI� NQRZOHGJH� EHWZHHQ� SDUWLHV� ZKR� PD\� QHYHU
KDYH�PHW�

$� ODUJH� DPRXQW� RI� WKH� NQRZOHGJH� ZLWKLQ� DQ
RUJDQLVDWLRQ� PD\� RI� FRXUVH� QRW� EH� FRGLILHG�� LW� PD\� EH
SHUVRQDO�� FRQWH[W�VSHFLILF� DQG� GLIILFXOW� WR� ZULWH� GRZQ�
6XFK�NQRZOHGJH�LV�UHIHUUHG�WR�DV�WDFLW�NQRZOHGJH�>3RO��@
DQG�DFFHVV� WR�DQG�VKDULQJ�RI� WKLV� W\SH�RI�NQRZOHGJH� LV� D
PDMRU� FRQFHUQ� RI� WKH� NQRZOHGJH� PDQDJHPHQW
XQGHUWDNLQJ�� :KHQ� WDFLW� NQRZOHGJH� LV� GLIILFXOW� WR� PDNH
H[SOLFLW��FRGLI\���ZH�QHHG�WR�ILQG�QHZ�ZD\V�RI�WUDQVPLWWLQJ
WKH�NQRZOHGJH� WKURXJK� WKH�RUJDQLVDWLRQ��)DLOXUH� WR�GR�VR
FDQ�OHDG�WR�ORVV�RI�H[SHUWLVH�ZKHQ�SHRSOH�OHDYH��IDLOXUH�WR
EHQHILW�IURP�WKH�H[SHULHQFH�RI�RWKHUV��QHHGOHVV�GXSOLFDWLRQ
RI�D�OHDUQLQJ�SURFHVV��DQG�VR�RQ�

7KH� FXUUHQW� VKDUHG� VSDFH� DVSHFWV� RI� WKH� .QRZOHGJH
*DUGHQ� DUH� IXQFWLRQDO� EXW� OLPLWHG�� )XUWKHU� GHYHORSPHQW

QHHGV�WR�EH�XQGHUWDNHQ�WR�LPSURYH�WKH�VFDODELOLW\��VXFK�DV
WKH� LQFOXVLRQ� RI� IRFXV�� QLPEXV� DQG� DXUD� >%HQ��@�� 7KH
XVHUV�SURILOH�FRXOG�WKHQ�SRWHQWLDOO\�EH�XVHG�DV�D�EDVLV�IRU
WKH� DXUD�� UDWKHU� WKDQ� MXVW� WKH� WUDGLWLRQDO� GLVWDQFH�EDVHG
DXUD��7KLV�ZRXOG� HQDEOH� XVHUV� WR� FROODERUDWH�ZLWK� RWKHUV
ZLWK�VLPLODU�LQWHUHVWV��QRW�MXVW�WKRVH�LQ�FORVHVW�SUR[LPLW\�

2QH� ZD\� LQ� ZKLFK� WKH� .QRZOHGJH� *DUGHQ� FDQ
HQFRXUDJH� WKH� VKDULQJ� RI� WDFLW� NQRZOHGJH� LV� E\� XVLQJ� LWV
NQRZOHGJH�RI�WKH�XVHUV�ZLWKLQ�D�FRPPXQLW\�RI�LQWHUHVW�WR
SXW� SHRSOH� ZKR� ZRXOG� EHQHILW� IURP� VKDULQJ� WKHLU� �WDFLW�
NQRZOHGJH�LQ�WRXFK�ZLWK�RQH�DQRWKHU�DXWRPDWLFDOO\��,Q�WKLV
ZD\�� WKH� JDUGHQ� ZRXOG� HQFRXUDJH� WKH� H[SORLWDWLRQ� RI
³ZHDN� WLHV´� LQ� DQ� RUJDQLVDWLRQ�� 7KHVH� UHODWLRQVKLSV� DUH
WKRVH�RXWVLGH�D�ZRUNHU¶V� LPPHGLDWH�JURXS�DQG�KDYH�EHHQ
IRXQG� WR� EH� YHU\� LPSRUWDQW� WKH� SURFHVV� RI� VKDULQJ
NQRZOHGJH� DFURVV� RUJDQLVDWLRQ� VXEXQLWV� LQ� D� PXOWLXQLW
RUJDQLVDWLRQ��VHH�IRU�H[DPSOH�>+DQ��@��

,Q�WKLV�ZD\�WKH�.QRZOHGJH�*DUGHQ��ZKLOH�QRW�FODLPLQJ
WR� DFWXDOO\� FDSWXUH� WDFLW� NQRZOHGJH�� SURYLGHV� DQ
HQYLURQPHQW� ZKLFK� DFWLYHO\� HQFRXUDJHV� WKH� VKDULQJ� RI
WDFLW� NQRZOHGJH�� SRWHQWLDOO\� E\� SHRSOH� ZKR� SUHYLRXVO\
ZRXOG� QRW� RWKHUZLVH� KDYH� EHHQ� DZDUH� RI� HDFK� RWKHU¶V
H[LVWHQFH�

���&RQFOXGLQJ�5HPDUNV

:H� KDYH� GHVFULEHG� WKH� .QRZOHGJH� *DUGHQ�� D� :::�
EDVHG� WRRO� IRU� VKDULQJ� LQIRUPDWLRQ� YLD� D� QDWXUDO� DQG
LQWXLWLYH� �'� LQWHUIDFH�� 7KH� EHQHILWV� RI� WKH� �'� DSSURDFK
ZHUH� H[SORUHG� DQG� WKH� ZD\� LQ� ZKLFK� WKH� *DUGHQ� XVHV
YDULRXV� YLVXDO� FXHV� WR� KLJKOLJKW� GLIIHUHQW� DWWULEXWHV� RI
LQIRUPDWLRQ�ZDV�GLVFXVVHG��7KH�*DUGHQ�LV�D�VKDUHG�VSDFH�
DQG� ZH� GHVFULEHG� D� VHW� RI� XWLOLWLHV� ZKLFK� KDYH� EHHQ
SURYLGHG�WR�DOORZ�XVHUV�WR�LQWHUDFW�ZLWK�RQH�DQRWKHU�ZKLOH
LQ� WKH� LQIRUPDWLRQ� VSDFH�� )LQDOO\�� ZD\V� LQ� ZKLFK� WKH
.QRZOHGJH� *DUGHQ� FRXOG� EH� H[WHQGHG� ZHUH� GLVFXVVHG
ZLWK� SDUWLFXODU� HPSKDVLV� RQ� H[WHQGLQJ� LW� IURP� D� VLPSOH
LQIRUPDWLRQ� VSDFH� WR� D� VSDFH� LQ� ZKLFK� UHODWLRQVKLSV
EHWZHHQ� SHRSOH� FRXOG� EH� WHDVHG� RXW� DQG� H[SORLWHG� WR
HQFRXUDJH�DQG�IDFLOLWDWH�NQRZOHGJH�VKDULQJ�

$FNQRZOHGJHPHQWV

7KH� DXWKRUV� JUDWHIXOO\� DFNQRZOHGJH� WKH� FRQWULEXWLRQV� RI
WKH� IROORZLQJ� WR� WKH� GHYHORSPHQW� RI� WKH� .QRZOHGJH
*DUGHQ�� &KLQ�:HDK� &KLD�� 5RE� 7D\ORU�+HQGU\�� $PDQGD
2OGUR\G�� 0DWW� 6KLSOH\�� 3KLO� &ODUNH�� $QGUHZ� +RFNOH\�
/HZLV�&ROOLQV��3DXO�5HD�DQG�3HWHU�0D\GHOO�

���5HIHUHQFHV

>$FN��@� 0�6�� $FNHUPDQ� DQG� 7�:�� 0DORQH�� $QVZHU
*DUGHQ�� $� 7RRO� IRU� *URZLQJ� 2UJDQL]DWLRQDO
0HPRU\�� 3URFHHGLQJV� RI� $&0� &RQIHUHQFH� RQ
2IILFH�,QIRUPDWLRQ�6\VWHPV��������������

>%HQ��@�6�'��%HQIRUG�DQG�/�(��)DKOHQ��$�6SDWLDO�0RGHO
RI� ,QWHUDFWLRQ� LQ� /DUJH� 6FDOH� 9LUWXDO
(QYLURQPHQWV��3URF�� 7KLUG� (XURSHDQ� &RQIHUHQFH
2Q� &RPSXWHU� 6XSSRUWHG� &R�RSHUDWLYH� :RUNLQJ
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�(&6&:� ¶����� 0LODQR�� ,WDO\�� .XOZDU� $FDGHPLF
3XEOLVKHUV��SS����������

>%7/��D@� %7� /DEV� ±� 6KDUHG� 6SDFHV�
KWWS���YLUWXDOEXVLQHVV�ODEV�EW�FRP�6KDUHG6SDFHV�
FRUUHFW�DW��������

>%7/��E@�.QRZOHGJH�0DQDJHPHQW
KWWS���ZZZ�LQQRYDWH�EW�FRP�VKRZFDVH�NQRZOHGJHB
PDQDJHPHQW��FRUUHFW�DW��������

>&KD��@� 0�� &KDOPHUV�� 8VLQJ� D� /DQGVFDSH� 0HWDSKRU� WR
5HSUHVHQW�D�&RUSXV�RI�'RFXPHQWV�� LQ�)UDQN��$�8
DQG�&DPSDUL�� ,� �(GV���6SDWLDO� ,QIRUPDWLRQ�7KHRU\
6SULQJHU�9HUODJ�������

>&OD��@� &ODQF\�� 7KH� .QRZOHGJH� OHYHO� UHLQWHUSUHWHG�
0RGHOOLQJ� VRFLR�WHFKQLFDO� V\VWHPV�� ,QWHUQDWLRQDO
-RXUQDO�RI�,QWHOOLJHQW�V\VWHPV������������������

>'DY��@� 1�-�� 'DYLHV�� 5�� :HHNV� DQG� 0�&�� 5HYHWW�� $Q
,QIRUPDWLRQ�$JHQW�IRU�:::��3URF���WK�,QWO��&RQI�
2Q� :RUOG� :LGH� :HE�� %RVWRQ�� 86$�� 'HFHPEHU
������$OVR�DYDLODEOH�DW
KWWS���ZZZ�Z��RUJ�SXE�&RQIHUHQFHV�:::��3DSHU
V�����

>'DY��@� 1�-�� 'DYLHV�� 5�� :HHNV�� 0�&�� 5HYHWW� DQG� $�
0F*UDWK�� 8VLQJ� &OXVWHULQJ� LQ� D� :::
,QIRUPDWLRQ� $JHQW�� 3URF�� ��WK� %&6� ,QIRUPDWLRQ
5HWULHYDO� &ROORTXLXP� %ULWLVK� &RPSXWHU� 6RFLHW\�
������$OVR�DYDLODEOH�DW
KWWS���ZZZ�ODEV�EW�FRP�MDVSHU�KWPO�MDVFOXV��KWP

>'DY��@� 1�-�� 'DYLHV� DQG� 0�&�� 5HYHWW�� 1HWZRUNHG
,QIRUPDWLRQ�0DQDJHPHQW��%7�7HFKQRORJ\�-RXUQDO
9RO����1R�������������$SULO������

>(UL��@� 7�� (ULFNVRQ� DQG� 0�3�� 0F&DKLOO�� $� SUHOLPLQDU\
GHVLJQ�IRU�D��'�6SDWLDO�8VHU�,QWHUIDFH�IRU�,QWHUQHW
*RSKHU������

>*RO��@� 5�� *ROGPDQ�6HJDOO� DQG� 6�� 9�� 5DR�� $
&ROODERUDWLYH� 2Q�/LQH� 'LJLWDO� 'DWD� 7RRO� IRU
&UHDWLQJ� /LYLQJ� 1DUUDWLYHV�� LQ� 2UJDQL]DWLRQDO
.QRZOHGJH�6\VWHPV��SUHVHQWHG�DW�7KH���VW�+DZDLL
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6\VWHPV� 6FLHQFH�
+DZDLL��+$�������

>+DQ��@� 0�� +DQVHQ�� 7KH� UROH� RI� ZHDN� WLHV� LQ� VKDULQJ
NQRZOHGJH� DFURVV� RUJDQL]DWLRQ� VXEXQLWV�� +DUYDUG
%XVLQHVV�6FKRRO��:RUNLQJ�3DSHU���������������

>1RU��@� 1RUPDQ�� 7KLQJV� WKDW� PDNH� XV� VPDUW�� 5HDGLQJ�
0DVV��$GGLVRQ�:HVOH\������

>3RO��@�0��3RO\DQL��7KH�7DFLW�'LPHQVLRQ��5RXWOHGJH�DQG
3DXO��/RQGRQ�������

>5HX��@�5HXWHUV��*OXHG�WR�WKH�VFUHHQ��'HF�������,6%1���
������������

>6FK��@� 0�� 6FKZDUW]�� 7UDQVILJXUDWLRQ� RI� WKH
FRPPRQSODFH�� 6SDFHPDNHUV� %RRNV�� :DVKLQJWRQ
'&�������,6%1���������������

>6FL��@�6��/DZUHQFH�DQG�&�/��*LOHV��6HDUFKLQJ�WKH�:RUOG
:LGH�:HE��6FLHQFH�������S������$SULO���������
$OVR�DYDLODEOH�DW
KWWS���ZZZ�QHFL�QM�QHF�FRP�KRPHSDJHV�ODZUHQFH�
ZHEVL]H�KWPO

>6KL��@� )�0�� 6KLSPDQ�� &�&�� 0DUVKDOO� DQG� 7�3�� 0RUDQ�
)LQGLQJ� DQG� 8VLQJ� ,PSOLFLW� 6WUXFWXUH� LQ� +XPDQ�
2UJDQL]HG� 6SDWLDO� /D\RXWV� RI� ,QIRUPDWLRQ�
SUHVHQWHG�DW�&+,�
���������

>:DO��@� *��:DONHU�� -��0RUSKHWW��0�� )DXWK� DQG� 3�� 5HD�
,QWHUDFWLYH�9LVXDOLVDWLRQ�DQG�9LUWXDO�HQYLURQPHQWV
RQ� WKH� ,QWHUQHW�� %ULWLVK� 7HOHFRPPXQLFDWLRQV
(QJLQHHULQJ��9RO������$SULO������

>:DO��@�*��:DONHU��7KH�0LUURU���UHIOHFWLRQV�RQ�,QKDELWHG
79�� %ULWLVK� 7HOHFRPPXQLFDWLRQV� (QJLQHHULQJ�
9RO������$SULO�������$OVR�DYDLODEOH�DW
KWWS���YLUWXDOEXVLQHVV�ODEV�EW�FRP�PVVV�,%7(B0LUU
RU�LQGH[�KWP

>:DW��@� -�� :DWHUZRUWK�� 3HUVRQDO� VSDFHV�� �'� 6SDWLDO
:RUOGV� IRU� ,QIRUPDWLRQ� ([SORUDWLRQ�� �'� DQG
0XOWLPHGLD�RQ� WKH� ,QWHUQHW��:::�DQG�1HWZRUNV�
%&6� ,QWHUQDWLRQDO� &RQIHUHQFH�� %UDGIRUG�� 8.� ���
���$SULO������


