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,QWURGXFWLRQ
1DWLRQDO�RFFXSDWLRQDO�VWDQGDUGV��126��DUH�LQWHQGHG�WR�VXSSRUW�ZRUNIRUFH�GHYHORSPHQW�E\�LGHQWLI\LQJ�WKH�VNLOOV��NQRZOHGJH�DQG�XQGHUVWDQGLQJ�QHHGHG�LQ�HPSOR\PHQW�DQG�FOHDUO\�GHILQLQJ�WKH�RXWFRPHV�RI�FRPSHWHQW�SHUIRUPDQFH��$�VLJQLILFDQW�SDUW�RI�WKLV�VXSSRUW�IRU�ZRUNIRUFH�GHYHORSPHQW�LQYROYHV�LQIRUPLQJ�WKH�FRQWHQW�DQG�GHVLJQ�RI�YRFDWLRQDO�TXDOLILFDWLRQV��7KH\�FDQ�DOVR�EH�H[WHQVLYHO\�XVHG�IRU�WUDLQLQJ��DSSUDLVDO��UHFUXLWPHQW�DQG�UHWHQWLRQ�SODQQLQJ�
,Q�SUDFWLFH�QDWLRQDO�RFFXSDWLRQDO�VWDQGDUGV�DQG�1DWLRQDO�DQG�6FRWWLVK�9RFDWLRQDO�4XDOLILFDWLRQV��1	694V��KDYH�EHFRPH�LQH[WULFDEO\�PL[HG�WR�WKH�GHWULPHQW�RI�WKH RWKHU�XVHV��7KHVH�RWKHU�XVHV�DUH�SRWHQWLDOO\�YHU\�YDULHG�DQG�D�QXPEHU�RI�H[DPSOHV�DUH�JLYHQ�LQ�$SSHQGL[���
7DNH�XS�RI�,7�1	694V�KDV�KLVWRULFDOO\�EHHQ�GLVDSSRLQWLQJ�LQ�UHODWLRQ�WR�WKH�QXPEHU�RI�SRWHQWLDO�FDQGLGDWHV��7KHVH�TXDOLILFDWLRQV�KDYH�EHHQ�FRPSHWLQJ�DJDLQVW�LQ�KRXVH�WUDLQLQJ��YHQGRU�DZDUGV�DQG�WDXJKW�)(�+(�SURYLVLRQ�DQG�D�SHUFHSWLRQ�WKDW�WKH\�DUH�RYHU�EXUHDXFUDWLF��WLPH�FRQVXPLQJ�DQG�FRVWO\�WR�DFKLHYH�
7KHVH�QHZ�8VLQJ�,7�VWDQGDUGV�DUH�RQH�RXWFRPH�RI�D�UHYLHZ�SURMHFW�FRYHULQJ�DOO�RI�WKH�H�VNLOOV�8.�VWDQGDUGV��,Q�RUGHU�WR�DGGUHVV�WKH�DERYH�EDUULHUV�WR�VWDQGDUGV�XVH�DQG�TXDOLILFDWLRQ�WDNH�XS�WKH�UHPLW�IRU�WKH�SURMHFW�UHTXLUHG�H�VNLOOV�8.�WR�
3URGXFH�1DWLRQDO�2FFXSDWLRQDO�6WDQGDUGV ZKLFK�

¾ DUH�GLUHFWO\�XVDEOH�E\�HPSOR\HUV��ERWK�FRUSRUDWH�DQG�60(��¾ DUH�VXLWHG�IRU�TXDOLILFDWLRQ�DQG�RWKHU�XVHV�¾ DUH�VLPSOH�DQG�HDV\�WR�XQGHUVWDQG�¾ PDWFK�UHDO�MRE�SURILOHV��DQG¾ DOORZ�IRU�VLPSOLILFDWLRQ�RI�DVVHVVPHQW�ZKHQ�XVHG�ZLWKLQ�TXDOLILFDWLRQV�
:H�KDYH�DWWHPSWHG�WR�DFKLHYH�WKLV�E\�

¾ XVLQJ�D�UDGLFDOO\�GLIIHUHQW�IRUPDW�WR�SUHVHQW�WKH�QHZ�VWDQGDUGV�¾ SURGXFLQJ�VWDQGDUGV�QRW�TXDOLILFDWLRQV��DQG¾ DGRSWLQJ�D�IOH[LEOH��LQQRYDWLYH�DSSURDFK�WR�GHYHORSPHQW�DQG�FRQVXOWDWLRQ�E\�PDNLQJ�XVH�RI�,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�7HFKQRORJ\�)RUPDW�RI�VWDQGDUGV
7KH�IRUPDW�RI�WKHVH�VWDQGDUGV�LV�GHVLJQHG�WR�FRQYH\�WKH�FULWLFDO�DVSHFWV�RI�RFFXSDWLRQDO�FRPSHWHQFH�LQ�D�VXFFLQFW�DQG�DFFHVVLEOH�PDQQHU��7KLV�LV�LQ�DFFRUGDQFH�ZLWK�FXUUHQW�WKLQNLQJ�RQ�WKH�IXWXUH�VKDSH�RI�126��7KH�SULPDU\�GHOLYHU\�PHFKDQLVP�LV�LQWHQGHG�WR�EH�HOHFWURQLF�± ZHE�RU�&'�520�EDVHG�ZLWK�EXLOW�LQ�RQ�GHPDQG�JHQHUDWLRQ�RI�SULQWDEOH�YHUVLRQV�
7KHUH�KDV�EHHQ�UHFHQW�H[WHQVLYH�FRQVXOWDWLRQ�ZLWK�RYHU�����LQGLYLGXDO�HPSOR\HUV�DQG�HPSOR\HHV�GXULQJ�WKH�GHYHORSPHQW�RI�H�VNLOOV�,7�XVHU�VNLOOV�IUDPHZRUN��7KLV�SURYLGHG�YDOXDEOH�IHHGEDFN�QRW�RQO\RQ�WKH�FRQWHQW�EXW�DOVR�VW\OH�RI�ZULWLQJ�DQG�OHYHO�RI�GHWDLO�QHFHVVDU\�WR�VSHFLI\�FRPSHWHQFH��7KLV�VWURQJO\�VXSSRUWHG�D�IRUPDW�LQ�ZKLFK�VHYHUDO�OHYHOV�ZHUH�YLVLEOH�DQG�FRXOG�EH�UHODWHG�RQH�WR�WKH�RWKHU��7KLV�KHOSV�FODULI\�OHYHOV�LQ�D�ZD\�ZKLFK�LV�QRW�SRVVLEOH�ZKHQ�FRPSDULQJ�VHSDUDWH�GRFXPHQWV�
$OWKRXJK�WKH�126�DUH�SUHVHQWHG�GLIIHUHQWO\�WR�UHIOHFW�WKHLU�ZLGHU�DXGLHQFH�FULWLFDO�DVSHFWV�RI�WKH�XVHU�VNLOOV�IUDPHZRUN�KDYH�LQIRUPHG�WKH�GHVLJQ�RI�WKH�126��7KHVH�DUH�

¾ XVH�RI�VLPSOH�ODQJXDJH�XVLQJ�HYHU\GD\ WHUPV�IRU�XVLQJ�,7��UDWKHU�WKDQ�WHFKQLFDO�ODQJXDJH��¾ VKRUW�DQG�FOHDU�GHVFULSWLRQV��WKDW�GR�QRW�DWWHPSW�WR�VHW�RXW�D�µV\OODEXV¶���¾ H[DPSOHV�RI�VNLOOV�DQG�WHFKQLTXHV�DQG�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�GUDZQ�IURP�GD\�WR�GD\�DFWLYLWLHV��¾ ODFN�RI�XQQHFHVVDU\�UHSHWLWLRQ��DQG�¾ D�IRUPDW�WKDW�DOORZV�GLIIHUHQW�OHYHOV�WR�EH�HDVLO\�FRPSDUHG�DQG�FRQWUDVWHG�
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7KH�VWDQGDUGV�DUH�SUHVHQWHG�DV�KLJK�OHYHO�VWDWHPHQWV�ZLWKRXW�WKH�ILQH�GHWDLO�FRQWDLQHG�LQ�FXUUHQW�126��([SDQGHG�LQIRUPDWLRQ�LV�SURYLGHG�XVLQJ�K\SHUOLQNV��7KLV�DSSURDFK�KDV�EHHQ�HVVHQWLDO�WR�PDNLQJ�WKH�VWDQGDUGV�GLUHFWO\�XVDEOH�E\�HPSOR\HUV�DQG�RWKHUV�E\�
¾ SUHVHQWLQJ�WKH�VWDQGDUGV�LQ�D�PDQDJHDEOH�VL]H��DQG¾ HOLPLQDWLQJ�WKH�XQFRQYHQWLRQDO�ODQJXDJH�RI�PDQ\�H[LVWLQJ�VWDQGDUGV�

,Q�DGGLWLRQ�D�GHJUHH�RI�IXWXUH�SURRILQJ�KDV�EHHQ�PDGH�SRVVLEOH�E\�WKLV�DSSURDFK�
7KH�VWDQGDUGV�DUH�SUHVHQWHG�LQ�D�ZD\�ZKLFK�VKRZV�FRPSHWHQFH�DW�DOO�OHYHOV�RI�D�GLVFUHWH�IXQFWLRQDO�DUHD���7KHVH�DUH�UHIHUUHG�WR�DV�$UHDV�RI�&RPSHWHQFH��$2&��± VHH�EHORZ�IRU�D�IXUWKHU�GHVFULSWLRQ���7KLV�DSSURDFK�PDNHV�LW�VWUDLJKWIRUZDUG�WR�LGHQWLI\�SURJUHVVLRQ�DQG�WR�SODFH�HPSOR\HHV�FDQGLGDWHV�DW�DSSURSULDWH�OHYHOV�ZLWKLQ�WKH�IXQFWLRQDO�DUHD�
([SDQGHG�LQIRUPDWLRQ�RQ�QHFHVVDU\�NQRZOHGJH�DQG�VNLOOV�LV�FRQWDLQHG�LQ�FRPSRQHQWV�ZKLFK�DUH�UHIHUHQFHG�E\�K\SHU�OLQNV�IURP�WKH�PDLQ�WH[W��7KHVH�FRPSRQHQWV�FDQ�EH�FRPPRQ�WR�D�QXPEHU�RI�$2&�SRWHQWLDOO\�UHGXFLQJ�DVVHVVPHQW�ORDG�DQG�DYRLGLQJ�XQQHFHVVDU\�UHSHWLWLRQ��
7KH�UDPLILFDWLRQV�IRU�DZDUGLQJ�ERG\�TXDOLILFDWLRQV�RI�WKHVH�FKDQJHV�WR�WKH�IRUPDW�RI�VWDQGDUGV�DUH�H[SDQGHG�RQ�LQ�WKH�VHSDUDWH�TXDOLILFDWLRQ�VWUXFWXUH�GRFXPHQW�
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$�JXLGH�WR�$2&�DQG�XQLWV
7KH�VWDQGDUGV�DUH�ZULWWHQ�LQ�WKH�IRUP�RI�$UHDV�RI�&RPSHWHQFH��$2&���$2&�DUH�GLIIHUHQW�IURP�XQLWV��$2&�GHVFULEH�FRPSHWHQFH�DW�D�QXPEHU�RI�UHOHYDQW�OHYHOV��D�XQLW�GHVFULEHV�FRPSHWHQFH�DW�D�SDUWLFXODU�OHYHO��$2&�DQG�XQLWV�KDYH�UHODWHG�WLWOHV�DQG�XVH�WKH�WHUPV�IRXQGDWLRQ��LQWHUPHGLDWH�DQG�DGYDQFHG�WR�GHQRWH�OHYHOV������DQG���UHVSHFWLYHO\��)RU�H[DPSOH��WKH�XQLWV�GHULYHG�IURP�WKH�$2&�DERXW�VHFXULW\�DUH�FDOOHG�DW�OHYHO���µ,7�VHFXULW\�IRU�XVHUV��)RXQGDWLRQ�¶� DW�OHYHO���µ,7�VHFXULW\�IRU�XVHUV��,QWHUPHGLDWH�¶�DQG�DW�OHYHO���µ,7�VHFXULW\�IRU�XVHUV��$GYDQFHG�¶�
6�194V�ZLOO�EH�PDGH�XS�IURP�XQLWV�GHULYHG�IURP�WKH�$2&�VHW�RXW�LQ�WKH�126�IRU�8VLQJ�,7�

7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ RI�
7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�

/HYH
O��

6HOHFW�DQG�XVH�DSSURSULDWH�PHWKRGV�WR�NHHS�FRPPRQ�VHFXULW\�ULVNV�WR�D�PLQLPXP�
x :KDW�FRPPRQVHFXULW\�ULVNV�WKHUH�PD\�EH�x +RZ�WR�UHVWULFW�DFFHVV�x :KDW�DQG�KRZ�ODZV�DQG�JXLGHOLQHV DIIHFW�WKH�XVH�RI�,7�

x 3URWHFWLQJ�VRIWZDUH�DQGGDWD�LQ�GLIIHUHQW�ZD\V�

/DZV�DQG�JXLGHOLQHV�:KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�SHRSOH¶V�XVH�RI�,7�/HYHO�� x :KDW�DQG�KRZ�GLIIHUHQW�,7�DFWLYLWLHV�DUH�DIIHFWHG�E\�ODZV�DQG�JXLGHOLQHV��VXFK�DV�VWRULQJ�QDPHV�DQG�DGGUHVV��GRZQORDGLQJ�LPDJHV�IURP�WKH�,QWHUQHW�RU�VHQGLQJ�LQDSSURSULDWH�H�PDLOV�/HYHO��� x :KDW�RWKHU�SHRSOH�QHHG�WR�NQRZ�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�DIIHFW�XVLQJ�,7�x +RZ�WR�FRPPXQLFDWH�ZLWK�SHRSOH�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�

,7�VHFXULW\�IRU�XVHUV
7KLV�LV�WKH�DELOLW\�WR�SURWHFW�KDUGZDUH��VRIWZDUH�DQG�WKH�GDWD�VWRUHG�ZLWKLQ�DQ�,7�V\VWHP��$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x NQRZLQJ�DERXW�GD\�WR�GD\�VHFXULW\�ULVNV�DQG�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�HIIHFW�WKH�XVH�RI�,7��DQG�x XVLQJ�VLPSOH�PHWKRGV�WR�SURWHFW�VRIWZDUH�DQG�SHUVRQDO�GDWD��HJ�ULVNV�IURP�WKH�ZURQJ�SHRSOH�JHWWLQJ�DFFHVV�WR�LW��IURP�YLUXVHV�RU�IURP�KDUGZDUH�QRW�ZRUNLQJ�SURSHUO\��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH��

7LWOH'HVFULEHV�ZKDW�WKH�$2&�LV�DERXW�
$�EULHI�LQWURGXFWLRQ�WR�WKH�DFWLYLWLHV�RU�RXWFRPHV�WKDW�DUH�LQYROYHG��'LDJUDPV�PD\�EH�XVHG�WR�H[SODLQ�SURFHVVHV�

6WDWHPHQW�RI�FRPSHWHQFH$�JULG�LV�XVHG�WR�VKRZ�WKH�YDULRXV�OHYHOV��IURP���WR����DW�ZKLFK�FRPSHWHQFH�LV�GHILQHG��1RW�DOO�OHYHOV�ZLOO�EH�GHILQHG�IRU�HYHU\�$2&�
$�OLVW�RI�WKH�VNLOOV�DQG�WHFKQLTXHV�IRU�FRPSHWHQW�SHUIRUPDQFH�

$�OLVW�RI�WKH�NH\�DUHDV�RI�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�QHHGHG�WR�XQGHUSLQ�FRPSHWHQFH�
$�VXPPDU\�RI�ZKDW�D�FRPSHWHQW�SHUVRQ�FDQ�GR�DW�D�OHYHO�

&RPSRQHQW�WLWOH�DQG�D�VKRUW�GHVFULSWLRQ�RI�WKH�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RU�VNLOOV�DQG�WHFKQLTXHV�WR�EH�FRYHUHG�DW�HDFK�OHYHO�$�OLVW�RI�LWHPV�RU�VKRUW�SDUDJUDSKV�WKDW�VHW�RXW�ZKDW�QHHGV�WR�EH�FRYHUHG�DW�HDFK�UHOHYDQW�OHYHO�
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'HYHORSPHQW�DQG�FRQVXOWDWLRQ�PHWKRGRORJ\�
$Q�RQ�OLQH�FROODERUDWLYH�DXWKRULQJ�HQYLURQPHQW�KDV�EHHQ�LPSOHPHQWHG�WR�IDFLOLWDWH�WKH�GHYHORSPHQW�RI�WKHVH�QDWLRQDO�RFFXSDWLRQDO�VWDQGDUGV��
$V�D�GHYHORSPHQW�WRRO�WKLV�HQYLURQPHQW�DOORZV�GLUHFW�HQWU\�DQG�IRUPDWWLQJ�RI�FRQWHQW�LQWR�D�VWUXFWXUHG�GDWDEDVH��,W�DOVR�SURYLGHV�VHFXUHG�DFFHVV�FRQWURO�DQG�DOVR�YHUVLRQ�DQG�ZRUNIORZ�VWDWXV�FRQWURO�
$V�D�FRQVXOWDWLRQ�WRRO�WKH�HQYLURQPHQW�SURYLGHV�XQUHVWULFWHG�LQWHUQHW�DFFHVV�WR�WKH�GUDIW�VWDQGDUGV�ZLWK�DQ�LPPHGLDWH�WKUHDGHG�FRPPHQWLQJ�IDFLOLW\��,Q�DGGLWLRQ�VLWH�YLVLWRUV�FDQ�GRZQORDG�D�SGI��SRUWDEOH�GRFXPHQW�ILOH��RI�DQ�$2&�RU�LQGLYLGXDO�XQLW�
7KH�WHFKQRORJ\�EHKLQG�WKLV�LV�EXLOW�RQ�WKH�=RSH�DSSOLFDWLRQ�IUDPHZRUN��DQ�RSHQ�VRXUFH�ZHE�DSSOLFDWLRQ�V\VWHP��7KH�XVHU�LQWHUIDFH�LV�EXLOW�ZLWK�=RSH
V�G\QDPLF�SDJH�FUHDWLRQ�ODQJXDJH�'70/�ZLWK�+70/��&66�DQG�-DYDVFULSW�IRU�VRPH�RI�WKH�'+70/�DVSHFWV��%XVLQHVV�ORJLF�LV�ZULWWHQ�LQ�WKH�SURJUDPPLQJ�ODQJXDJH�3\WKRQ�DQG�LQ�64/��7KH�XQGHUO\LQJ�VWRUDJH�LV�SURYLGHG�E\�WKH�GDWDEDVH�V\VWHP�0\64/�
0DLQ�DQG�H[SRUW�$2&
7KH�XVH�RI�,7�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV�LQ�DOO�LQGXVWU\�VHFWRUV�KDV�UHVXOWHG�LQ�H�VNLOOV�XQLWV�EHLQJ�LQFRUSRUDWHG�LQ�TXDOLILFDWLRQV�GHYHORSHG�E\�RWKHU�VHFWRUV��7KH�XQLWV�XVHG�LQ�WKLV�ZD\��GUDZQ�IURP�WKH�FXUUHQW�H�VNLOOV�1	694V��ZHUH�QRW�VSHFLILFDOO\�GHVLJQHG�IRU�WKLV�SXUSRVH��$V�D�UHVXOW��ZKHQ�XVHG�DV�VLQJOH�LPSRUWHG�XQLWV��WKH\�WHQG�WR�KDYH�D�QDUURZ�IRFXV�RQ�SDUWLFXODU�DSSOLFDWLRQV��H�J��ZRUG�SURFHVVLQJ�RU�VSUHDGVKHHWV��DQG�PLVV�WKH�EURDGHU�DVSHFWV�RI�FRPSHWHQW�XVH�RI�,7�
$W�FRQVXOWDWLRQ�WKHUH�ZDV�VXEVWDQWLDO�VXSSRUW�IRU�WKH�FRQFHSW�RI�GHYHORSLQJ�WUDQVIHUDEOH�XQLWV�ZLWK�DQ�LQFUHDVHG�EUHDGWK�RI�FRYHUDJH�WKDW�ZRXOG�EH�VXLWDEOH�ERWK�IRU�XVH�ZLWKLQ�TXDOLILFDWLRQV�GHYHORSHG�E\�RWKHU�VHFWRUV�DQG�SRWHQWLDOO\�DV�IUHHVWDQGLQJ�XQLWV�IRU�XQLW�FHUWLILFDWLRQ�
7KH�1DWLRQDO�2FFXSDWLRQDO�6WDQGDUGV�IRU�8VLQJ�,7�DUH�WKHUHIRUH�VSOLW�LQWR�WZR�W\SHV�

�� 0DLQ�$UHDV�RI�&RPSHWHQFH��$2&��± WKDW�SURYLGH�D�GHWDLOHG�GHVFULSWLRQ�RI�VSHFLILF�VNLOOV��VXLWDEOH�IRU�SHRSOH�ZKR�ZDQW�WR�GHYHORS�RU�DVVHVV�D�ZLGH�UDQJH�RI�FRPSHWHQFHV�LQ�8VLQJ�,7��
�� $2&�IRU�([SRUW�± WKDW�SURYLGH�D�PRUH�JHQHUDOLVHG�GHVFULSWLRQ�RI�VNLOOV��VXLWDEOH�IRU�SHRSOH�ZKR�ZDQW�WR�GHYHORS�RU�DVVHVV�D�PRUH�OLPLWHG�UDQJH�RI�FRPSHWHQFHV��7KHVH�H[SRUW�$2&�DUH�GHVLJQHG�WR�EH�VXLWDEOH�IRU�XVH�E\�RWKHU�VHFWRUV

7KH�GLDJUDP�RYHUOHDI�VKRZV�WKH�OLQNV�EHWZHHQ�WKH�ILYH�H[SRUW�VWDQGDUGV�DQG�WKH�IRXUWHHQ�PDLQ�VWDQGDUGV�
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5HODWLRQVKLS�EHWZHHQ�H[SRUW�DQG�PDLQ�$2&�IRU�8VLQJ�,7


�µ8VH�,7�V\VWHPV¶�DQG�µ8VH�,7�WR�H[FKDQJH�LQIRUPDWLRQ¶�ZLOO�EH�LQFOXGHG�LQ�WKH�8VLQJ�,7�1	694�TXDOLILFDWLRQ�VWUXFWXUH��

*HQHUDO�XVHV�RI�,7�

,QWHUQHW�DQG�LQWUDQHWV�
(�PDLO

8VH�,7�WR�H[FKDQJH�LQIRUPDWLRQ�

8VH�,7�VRIWZDUH� :RUG�SURFHVVLQJ�VRIWZDUH

6SUHDGVKHHW�VRIWZDUH
'DWDEDVH�VRIWZDUH
:HEVLWH�VRIWZDUH�
$UWZRUN�DQG�LPDJLQJ�VRIWZDUH�
3UHVHQWDWLRQ�VRIWZDUH

0DNH�VHOHFWLYH�XVH�RI�,7
(YDOXDWH�WKH�LPSDFW�RI�,7

8VH�,7�V\VWHPV�
 2SHUDWH�D�FRPSXWHU
,7�WURXEOHVKRRWLQJ�IRU�XVHUV
,7�PDLQWHQDQFH�IRU�XVHUV
,7�VHFXULW\�IRU�XVHUV

6SHFLDOLVW�RU�EHVSRNH�VRIWZDUH
3XUSRVHV�IRU�XVLQJ�,7�

([SRUW�$2& 0DLQ�$2&
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0DLQ�$UHDV�RI�&RPSHWHQFH
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0DNH�VHOHFWLYH�XVH�RI�,7
7KLV�LV�WKH�DELOLW\�WR�GHWHUPLQH�WKH�DSSURSULDWH�XVH�RI�,7�LQ�D�YDULHW\�RI�VHWWLQJV��VXFK�DV�D�KRPH��ZRUN��VFKRRO�RU�RWKHU�HQYLURQPHQW�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x ZRUNLQJ�RXW�KRZ�WR�XVH�,7�IRU�VLPSOH�WDVNV��HJ�SURGXFLQJ�D�OHWWHU��PDNLQJ�D�VOLGH�IRU�D�SUHVHQWDWLRQ��UHFRUGLQJ�VSHQGLQJ��NHHSLQJ�DGGUHVVHV��VHQGLQJ�D�PHVVDJH�RU�GUDZLQJ�ER[HV�DQG�DUURZV�WR�KLJKOLJKW�LQIRUPDWLRQ��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x ZRUNLQJ�RXW�KRZ�WR�XVH�,7�IRU�PRUH�FRPSOH[�WDVNV��HJ�SURGXFLQJ�D�EXVLQHVV�OHWWHU��ZRUNLQJ�RXW�D�PRQWKO\�EXGJHW��FUHDWLQJ�D�SUHVHQWDWLRQ�ZLWK�D�VRXQG�WUDFN��HGLWLQJ�D�SKRWR�IRU�D�EURFKXUH�RU�SODQQLQJ�PXOWLSOH�ZHE�SDJHV�IRU�D�ZHE�VLWH��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x ZRUNLQJ�RXW�KRZ�WR�XVH�,7�IRU�WHFKQLFDOO\�FRPSOH[�WDVNV��HJ�FUHDWLQJ�DQ�LOOXVWUDWHG�QHZVOHWWHU��GRLQJ�D�FRVW�EHQHILW�DQDO\VLV��UHSRUWLQJ�WKH�UHVXOWV�RI�D�VXUYH\�DERXW�FOLHQWV�QHHGV�DQG�SUHIHUHQFHV�RU�FUHDWLQJ�DQ�LQWHUDFWLYH�ZHE�VLWH��
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ RI� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��:RUN�RXW�KRZ�WR�XVH�,7�IRU VLPSOH�WDVNV�DQG�SXUSRVHV��

x :KDW�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�MXGJH�ZKHWKHU�WKH�,7�V\VWHP�RU�VRIWZDUH�ZDV�DSSURSULDWH�x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�VXLWDEOH�x :KDW�DQG�KRZ�WR�XVH�WKH�FRUUHFW�WHUPV�IRU�,7�EHLQJ�XVHG��

x ([SODLQLQJ�WKH�XVH�RI�,7��x )LQGLQJ�DQG�HYDOXDWLQJLQIRUPDWLRQ�x 2UJDQLVLQJ LQIRUPDWLRQ��x 5HYLHZLQJ RZQ�XVH�RI�,7�
/HYHO��:RUN�RXW�KRZ�WR�XVH�,7�HIIHFWLYHO\�IRU�PRUH�FRPSOH[�WDVNV�DQG�SXUSRVHV��WDNLQJ�DFFRXQW�RI�WKHLU�RZQ�VNLOOV�DQG�FDSDELOLWLHV��

x :KDW�DQG�KRZ�DSSURSULDWH�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�FOHDU�DQG�DSSURSULDWH�x :KDW�DQG�KRZ�WR�XVH�DSSURSULDWH�WHUPV�IRU�,7�WKDW�PD\�EH�XVHG�

x ([SODLQLQJ�GHFLVLRQV�DQG�DFWLRQV�WDNHQ�DERXW XVLQJ�,7��x )LQGLQJ�DQG�HYDOXDWLQJLQIRUPDWLRQ�XVLQJ�DSSURSULDWH�PHWKRGV�x 2UJDQLVLQJ LQIRUPDWLRQ��x 5HYLHZLQJ RZQ�XVH�RI�,7�DQG�IHHGEDFN�IURP�RWKHUV�/HYHO��:RUN�RXW�KRZ�WR�XVH�,7�HIIHFWLYHO\�IRU�WHFKQLFDOO\�FRPSOH[�WDVNV�DQG�SXUSRVHV��WDNLQJ�DFFRXQW�RI�WKHLU�RZQ�DQG�RWKHUV�VNLOOV�DQG�FDSDELOLWLHV�DQG�WKH�QHHGV�RI�WKH�RUJDQLVDWLRQ��

x :KDW�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�LPSURYH�LWV�XVH�x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�ZHOO�VWUXFWXUHG�DQG ILW�IRU�SXUSRVH�x +RZ�WR�KHOS�RWKHUV�XVH�DSSURSULDWH�WHUPV�IRU�,7�

x ([SODLQLQJ�DQG�DQDO\VLQJ�WKH�HIIHFWLYHQHVV�RI�WKH�XVHRI�,7��x )LQGLQJ�DQG�HYDOXDWLQJDQG�YHULI\LQJ LQIRUPDWLRQ�x 2UJDQLVLQJ FRPSOH[�LQIRUPDWLRQ��x 5HYLHZLQJ IHHGEDFN�RQ�DQG�LPSDFW�RI�RZQ�XVH�RI�,7



126�IRU�,7�8VHUV�± H�VNLOOV�8.������

ZZZ�H�VNLOOV�FRP &RS\ULJKW���������H�VNLOOV�8.� SDJH��� RI���

.QRZOHGJH�DQG�XQGHUVWDQGLQJ
3XUSRVHV:KDW�WKH�SXUSRVHV�IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�MXGJH�ZKHWKHU�WKH�,7�V\VWHP�DQG�VRIWZDUH�FKRVHQ�ZDV�DSSURSULDWH��/HYHO�� :K\�WKH�,7�V\VWHP�DQG�VRIWZDUH�WKDW�ZDV�XVHG�ZDV�DSSURSULDWH�IRU�WKH�WDVN�/HYHO�� :K\�DQG�KRZ�XVLQJ�WKH�,7�V\VWHP�DQG�VRIWZDUH�ZDV�DQ�DSSURSULDWH�ZD\�RI�FDUU\LQJ�RXW�WKH�WDVN�/HYHO�� :KDW�FKDQJHV�FRXOG�EH�PDGH�WR�WKH�ZD\�WKDW�WKH�,7�V\VWHP�DQG�VRIWZDUH�ZDV�XVHG�WR�PDNH�WDVNV�WKDW�DUH�VLPLODU��HDVLHU�RU�PRUH�VXFFHVVIXO�LQ�WKH�IXWXUH��
3URGXFH�LQIRUPDWLRQ+RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\�DQG�DFFXUDWHO\��WDNLQJ�LQWR�DFFRXQW�WLPH��FRQWHQW��PHDQLQJ�DQG�RUJDQLVDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�WKH�QHHGV�RI�WKH�DXGLHQFH�/HYHO�� .QRZ�ZKR�DQG�ZKDW�WKH�LQIRUPDWLRQ�LV�IRU��ZKHUH�LW�ZLOO�EH�XVHG��HJ�RQ�VFUHHQ�RU�KDUG�FRS\��DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�FOHDUO\�DQG�DFFXUDWHO\�ZLWK�WKH�DXGLHQFH��ZKHUH�DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\��E\�VWUXFWXULQJ�WKH�FRQWHQW�WR�WDNH�DFFRXQW�RI�GLIIHUHQW�FRQWH[WV�DQG�DXGLHQFH�QHHGV�
7HUPV�IRU�,7�:KDW�WKH�FRUUHFW�WHUPV�IRU�,7�KDUGZDUH��VRIWZDUH�DQG�SDUWLFXODU�WDVNV�DUH�DQG�KRZ�WR�XVH�WKHP��/HYHO�� :KDW�DQG�KRZ�WR�XVH�WKH�FRUUHFW�WHUPV�IRU�x W\SHV�RI�KDUGZDUH�EHLQJ�XVHG��DQGx EDVLF�WRROV�DQG�WHFKQLTXHV�LQ�VRIWZDUH�EHLQJ�XVHG�/HYHO�� :KDW�DQG�KRZ�WR�XVH�D�ZLGH�UDQJH�RI�FRUUHFW�WHUPV�IRU�KDUGZDUH�DQG�VRIWZDUH��VXFK�DV��³ZHE�FDP´�DQG�³QHWLTXHWWH´�/HYHO�� :KDW�,7�WHUPV�RWKHUV�PD\�ILQG�GLIILFXOW�WR�XQGHUVWDQG�+RZ�WR�H[SODLQ�,7�WHUPV�VLPSO\�WR�RWKHUV�
6NLOOV�DQG�WHFKQLTXHV
([SODLQLQJ��XVH�RI�,7�([SODLQLQJ�GHFLVLRQV�DQG�DFWLRQV�DERXW�XVLQJ�,7�/HYHO�� 'HVFULELQJ�ZKDW�\RX�DUH�GRLQJ�*LYLQJ�VLPSOH�UHDVRQV�IRU�FKRRVLQJ�DQG�XVLQJ�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�WKDW�PDWFK�WDVNV�DQG�XVHV�/HYHO�� ([SODLQLQJ�ZKLFK�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�ZHUH�FKRVHQ�DQG�KRZ�HIIHFWLYHO\�WKH\�ZHUH�XVHG�IRU�SDUWLFXODU�WDVNV�DQG�XVHV�/HYHO�� $QDO\VLQJ�WKH�DSSURSULDWHQHVV�DQG�HIIHFWLYHQHVV�RI�GHFLVLRQV�DQG�DFWLRQV�WDNHQ�DERXW�WKH�FKRLFH�DQG�XVH�RI�VRIWZDUH�WRROV�DQG�WHFKQLTXHV��LQ�UHODWLRQ�WR�WKH�WDVN�RU�SXUSRVH�LQYROYHG�,GHQWLI\LQJ�FKDQJHV�WKDW�FRXOG�PDNH�VLPLODU�WDVNV�DQG�SXUSRVHV�HDVLHU�RU�PRUH�VXFFHVVIXO�
)LQGLQJ�DQG�HYDOXDWLQJ�:D\V�RI�ILQGLQJ�DQG�HYDOXDWLQJ�LQIRUPDWLRQ�/HYHO�� &KRRVLQJ�WKH�VRXUFH�WKDW�LV�PRVW�OLNHO\�WR�SURYLGH�WKH�LQIRUPDWLRQ�QHHGHG��/RFDWLQJ�LQIRUPDWLRQ�IURP�YDULRXV�VRXUFHV��&KRRVLQJ�LQIRUPDWLRQ�WKDW�LV�DSSURSULDWH�IRU�ZKDW�LV�QHHGHG�/HYHO�� &KRRVLQJ�DQG�XVLQJ�DSSURSULDWH�PHWKRGV�RI�VHDUFKLQJ�IRU�UHOHYDQW�LQIRUPDWLRQ��5HYLHZLQJ�VRXUFHV�DQG�LQIRUPDWLRQ�WR�KHOS�FKRRVH�ZKDW�LV�PRVW�UHOHYDQW��DQG�WR�GHFLGH�ZKHQ�HQRXJK�KDV�EHHQ�IRXQG�/HYHO�� 9HULI\LQJ�LQIRUPDWLRQ��VXFK�DV�IRU�UHOHYDQFH��ELDV��YDOLGLW\��UHOLDELOLW\�DQG�VXIILFLHQF\�+HOSLQJ�RWKHUV�WR�ILQG�DQG�HYDOXDWH�LQIRUPDWLRQ�
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2UJDQLVLQJ�2UJDQLVLQJ�LQIRUPDWLRQ�DSSURSULDWHO\�IRU�WKH�WDVN�/HYHO�� &KRRVLQJ�DQG�XVLQJ�DQ�DSSURSULDWH�IRUPDW�IRU�RUJDQLVLQJ�LQIRUPDWLRQ�ZKHQ�FDUU\LQJ�RXW�VLPSOH�WDVNV�/HYHO�� 8VLQJ�D�YDULHW\�RI�,7�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�WR�VWUXFWXUH�LQIRUPDWLRQ�WR�VXLW�PRUH�FRPSOH[�WDVNV�DQG�DXGLHQFH�QHHGV��VXFK�DV�XVLQJ�ODUJH�SULQW�IRU�SDUWLDOO\�VLJKWHG�UHDGHUV�/HYHO�� 8VLQJ�WKH�IXOO�UDQJH�RI�,7�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�WR�VWUXFWXUH�LQIRUPDWLRQ�WR�VXLW�FRPSOH[�WDVNV�DQG�GLIIHUHQW�DXGLHQFH�QHHGV�
5HYLHZLQJ�5HYLHZLQJ�WKH�HIIHFWLYHQHVV�DQG�DSSURSULDWHQHVV�RI�RZQ�XVH�RI�,7�/HYHO�� ,GHQWLI\LQJ�WKH�HIIHFW�WKDW�RZQ�PLVWDNHV�KDYH�RQ�RWKHU�SHRSOH�DW�ZRUN��ZLWK�KHOS�DQG�DGYLFH�IURP�RWKHU�SHRSOH�/HYHO�� (YDOXDWLQJ�RZQ�VWUHQJWKV�DQG�ZHDNQHVVHV�LQ�XVLQJ�,7�7DNLQJ�DFFRXQW�RI�IHHGEDFN�IURP�RWKHU�SHRSOH�DERXW�RZQ�XVH�RI�,7�/HYHO�� 5HYLHZLQJ�KRZ�WR�VKDUH�RZQ�VNLOOV�DQG�XQGHUVWDQGLQJ�WR�KHOS�RWKHUV�(YDOXDWLQJ�IHHGEDFN�JLYHQ�RQ�ZRUN�SURGXFHG�DQG�WDNLQJ�VWHSV�WR�LPSURYH�DQ\�ZHDNQHVVHV�$QDO\VLQJ�WKH�LPSDFW�RZQ�ZRUN�FRXOG�KDYH�RQ�RWKHU�SHRSOH�RU�WKH�RUJDQLVDWLRQ�
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2SHUDWH�D�FRPSXWHU
7KLV�LV�WKH�DELOLW\�WR�FDUU\�RXW�WKH�LQLWLDO�VWHSV�LQ�XVLQJ�DQ�,7�V\VWHP��HJ�WXUQLQJ�RQ�D�SHUVRQDO�FRPSXWHU��3&��DQG�XVLQJ�D�PRXVH�WR�QDYLJDWH�DURXQG�D�VFUHHQ���DQG�RSHUDWH�KDUGZDUH�DQG�VRIWZDUH�GD\�WR�GD\��HJ�D�3&�RU�SHUVRQDO�GLJLWDO�DVVLVWDQW��3'$���RSHUDWLQJ�V\VWHPV�DQG�VRIWZDUH�WKDW�LV�VXLWDEOH�IRU�WKH�WDVN�LQ�KDQG��
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x VHWWLQJ�XS�DQG�XVLQJ�DQ�,7�V\VWHP�VDIHO\��HJ�NH\ERDUG��PRXVH��VFUHHQ�DQG�SULQWHU���DQG�x XVLQJ�FRPPRQ�W\SHV�RI�VRIWZDUH�IRU�VLPSOH�WDVNV��HJ�SURGXFLQJ D�OHWWHU�RU�VHQGLQJ�DQ�H�PDLO��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x VHWWLQJ�XS�DQG�XVLQJ�D�ZLGHU�UDQJH�RI�GLIIHUHQW�W\SHV�RI�KDUGZDUH�VDIHO\��HJ�ODS�WRS��3'$��H[WHUQDO�GLVF�GULYH��GLJLWDO�FDPHUD��ZHE�FDP�RU�VFDQQHU���VWRUDJH�PHGLD��HJ�IORSS\�GLVF��&'�520��'9'��ORFDO�DUHD�QHWZRUN��/$1��RU�ZLGH�DUHD�QHWZRUN��:$1����DQG�x XVLQJ�VRIWZDUH�IRU�PRUH�FRPSOH[�WDVNV��HJ�NHHSLQJ�D�SURMHFW�EXGJHW��HGLWLQJ�D�SKRWR�IRU�D�EURFKXUH���,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x LQVWDOOLQJ�XSJUDGHV WR�KDUGZDUH��RSHUDWLQJ�V\VWHPV�DQG�VRIWZDUH�VDIHO\��DQG�x JHWWLQJ�WKH�EHVW�RXW�RI�VRIWZDUH�IRU�FRPSOH[�WDVNV�
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��&DUU\�RXW�WKH�LQLWLDO�VWHSV�QHHGHG�WR�XVH�D�FRPSXWHU��DQG�PDNH�XVH�RI�FRPPRQ�W\SHV�RI�KDUGZDUH�DQG�VRIWZDUH�

x :KDW�FRPPRQ W\SHV�RI�FRPSXWHU�KDUGZDUH DUH�DQG�KRZ�WR�XVH�WKHP�x :KDW�WKH�VRIWZDUH�WRROV DQGIXQFWLRQV DUH�DQG�KRZ�WR�XVH�WKHP�x 7KH�KHDOWK�DQG�VDIHW\ LVVXHV�RI�XVLQJ�,7��

x 6HWWLQJ�XS D�FRPSXWHU��x $FFHVVLQJ ILOHV�RQ�D�FRPSXWHU�x 8VLQJ�EDVLF�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�

/HYHO��8VH�PRVW�W\SHV�RI�KDUGZDUH��VRIWZDUH�DQG�VWRUDJH�PHGLD�HIIHFWLYHO\�
x :KDW�PRVW W\SHV�RI�FRPSXWHU�KDUGZDUH DUH�DQG�KRZ�WR�XVH�WKHP�x :KDW�PRVW VRIWZDUH WRROV�DQG�IXQFWLRQV�FDQ�EH�XVHG�IRU�DQG�KRZ�WR�XVH�WKHP�x +RZ�WR�LGHQWLI\ KHDOWK�DQG�VDIHW\�LVVXHV�LQ�XVLQJ�,7��x 7KH�QHHG�WR�PDNH�VXUH�WKDW�KDUGZDUH�DQG�VRIWZDUH DUH FRPSDWLEOH�x +RZ�GDWD�WUDQVPLVVLRQ�VSHHGV YDU\��

x 6HWWLQJ�XS PRVW�W\SHV�RI�KDUGZDUH�VDIHO\��x $FFHVVLQJ GDWD��x 8VLQJ�FRPPRQ�VWRUDJH�PHGLD�x 8VLQJ�FRPPRQ�VRIWZDUHWRROV�DQG�WHFKQLTXHV��
/HYHO��*HW�WKH�PRVW�HIIHFWLYH�SHUIRUPDQFH�RXW�RI�GLIIHUHQW�W\SHV�RI�KDUGZDUH��VRIWZDUH�DQG�VWRUDJH�PHGLD�

x :KDW�PRVW W\SHV�RI�FRPSXWHU�KDUGZDUH DUH�DQG�KRZ�WR�JHW�WKH�EHVW�RXW�RI�WKHP�x +RZ�WR�H[SORLW�WKH�FDSDELOLWLHV�RI�PRVW�RI�WKH�WRROV DQG IXQFWLRQV RI�VRIWZDUH�DSSOLFDWLRQV�x +RZ�WR�KHOS�RWKHUV�WR�LGHQWLI\ KHDOWK�DQG�VDIHW\�LVVXHV�LQ�XVLQJ�,7��x :D\V�WR�PDNH�VXUH�WKDW�KDUGZDUH�DQG�VRIWZDUH DUH FRPSDWLEOH�x 7KH�HIIHFWV�RI�GDWD�WUDQVPLVVLRQ�VSHHGV��

x 6HWWLQJ�XS PRVW�W\SHV�RI�KDUGZDUH�VDIHO\��x $FFHVVLQJ GDWD�DQG�QHWZRUN�VRIWZDUH��x 8VLQJ�PRVW�W\SHV�RIVWRUDJH�PHGLD�x 8VLQJ�D�ZLGH�UDQJH�RI�VRIWZDUH�WRROV�DQG�WHFKQLTXHV HIILFLHQWO\��x &XVWRPLVLQJ PRVW�W\SHV�RI�VRIWZDUH�x ,QVWDOOLQJ RSHUDWLQJ�V\VWHP�XSJUDGHV��KDUGZDUH�DQG�RWKHU�FRPSRQHQWV�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
7\SHV�RI�FRPSXWHU�KDUGZDUH�:KDW�GLIIHUHQW�W\SHV�RI�FRPSXWHU�KDUGZDUH�DUH�DQG�KRZ�WR�XVH�WKHP�/HYHO�� :KDW�FRPPRQ W\SHV�RI�FRPSXWHU�KDUGZDUH�DUH�+RZ�WR�VWDUW�XS�D�FRPSXWHU�+RZ�WR�XVH�FRPPRQ�W\SHV�RI�KDUGZDUH�/HYHO�� :KDW�PRVW�W\SHV�RI�FRPSXWHU�KDUGZDUH�DUH�:KDW�VWRUDJH�PHGLD�DUH�DYDLODEOH��VXFK�DV�KDUG�GLVF��IORSS\�GLVFV�RU�&'�520V�+RZ�WR�XVH�PRVW�W\SHV�RI�KDUGZDUH�DQG�VWRUDJH�PHGLD�/HYHO�� +RZ�WR�FKRRVH��XVH�DQG�FRQQHFW�DSSURSULDWH�FRPELQDWLRQV�RI KDUGZDUH�
7RROV�DQG�IXQFWLRQV�:KDW�WKH WRROV�DQG�IXQFWLRQV�RI�VRIWZDUH�FDQ�GR�/HYHO�� :KDW�WKH�EDVLF�WRROV�DQG�IXQFWLRQV�RI�VRIWZDUH�DSSOLFDWLRQV�FDQ�EH�XVHG�IRU��+RZ�WR�FKRRVH�DQG�XVH�DSSURSULDWH�WRROV�DQG�IXQFWLRQV�IRU�VLPSOH�WDVNV�/HYHO�� :KDW�PRVW�WRROV�DQG�IXQFWLRQV�RI�WKH�VRIWZDUH�DSSOLFDWLRQV�FDQ�EH�XVHG�IRU��+RZ�WR�VHOHFW�DQG�XVH�DSSURSULDWH�WRROV�DQG�IXQFWLRQV�IRU�PRUH�FRPSOH[�WDVNV�/HYHO�� +RZ�WR H[SORLW�WKH�FDSDELOLWLHV�RI�PRVW�RI�WKH�WRROV�DQG�IXQFWLRQV�RI�VRIWZDUH�DSSOLFDWLRQV��
+HDOWK�DQG�VDIHW\�LVVXHV7KH�KHDOWK�DQG�VDIHW\�LVVXHV�LQYROYHG�LQ�XVLQJ�,7�/HYHO�� +HDOWK�DQG�VDIHW\�ULVNV�WR�VHOI�LQ�XVLQJ�,7�+HDOWK�DQG�VDIHW\�ULVNV�WR�RWKHUV�IURP�FRPPRQ�KDUGZDUH�:KDW�KHDOWK�DQG�VDIHW\�ODZV�DQG�JXLGHOLQHV�DIIHFW�WKH�XVH�RI�,7�/HYHO�� :D\V�WR�NHHS�ULVNV�WR�SHRSOH�WR�D�PLQLPXP�:D\V�WR�NHHS�ULVNV�WR�KDUGZDUH�WR�D�PLQLPXP�/HYHO�� +RZ�WR�H[SODLQ�KHDOWK�DQG�VDIHW\�ULVNV�WR�RWKHUV�:KDW�DFWLRQ�FDQ EH�WDNHQ�WR�DYRLG�KHDOWK�DQG�VDIHW\�ULVNV�WR�RWKHU�SHRSOH�DQG�KDUGZDUH�
&RPSDWLELOLW\�:K\�DQG�KRZ�WR�PDNH�VXUH�WKDW�KDUGZDUH�DQG�VRIWZDUH�DUH�FRPSDWLEOH�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� :KDW�SUREOHPV�FDQ�RFFXU�ZKHQ�KDUGZDUH��VRIWZDUH�DQG�RSHUDWLQJ�V\VWHPV�DUH�QRW�FRPSDWLEOH�:K\�FRPSDWLELOLW\�VWDQGDUGV�DUH�QHHGHG�/HYHO�� :KDW�FRPSDWLELOLW\�LVVXHV�PD\�EH�FDXVHG�E\�WKH�LQWHUDFWLRQ�RI�KDUGZDUH��VRIWZDUH�DQG�RSHUDWLQJ�V\VWHPV��+RZ�WR�DYRLG�FRPSDWLELOLW\�LVVXHV�
'DWD�WUDQVPLVVLRQ�VSHHGV:K\�DQG�KRZ�GDWD�WUDQVPLVVLRQ�VSHHGV�YDU\��VXFK�DV�EHWZHHQ�PRGHP�DQG�QHWZRUN��IORSS\�DQG�&'�520��RU�SDUDOOHO�DQG�86%�FRQQHFWLRQV�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� :KDW�JHQHUDO�FRPELQDWLRQV�RI�KDUGZDUH�DQG�VRIWZDUH�RIIHU�YHU\�VORZ�RU�IDVW�WUDQVPLVVLRQ�VSHHGV��/HYHO�� +RZ�PXFK�GDWD�WUDQVPLVVLRQ�VSHHGV�YDU\��:KDW�HIIHFW�YDULDWLRQV�KDYH�RQ�GLIIHUHQW�ZD\V�RI�WUDQVPLWWLQJ��UHFHLYLQJ�DQG�VDYLQJ�GDWD�
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6NLOOV�DQG�WHFKQLTXHV
6HWWLQJ�XS�6HWWLQJ�XS�FRPSXWHU�KDUGZDUH�DQG�VWRUDJH�PHGLD�/HYHO�� 7XUQLQJ�RQ�DQG�XVH�D�SHUVRQDO�FRPSXWHU��3&��DQG�SULQWHU�&KDQJLQJ�EDVLF�VHWWLQJV��VXFK�DV�VRXQG�YROXPH��GDWH�DQG�WLPH�/HYHO�� &RQQHFWLQJ�XS�D�FRPSXWHU�ZLWK�RWKHU�KDUGZDUH�DQG�VWRUDJH�PHGLD�VDIHO\�/LQNLQJ�D�FRPSXWHU�WR�RWKHU�KDUGZDUH�VDIHO\�/HYHO�� &RQQHFWLQJ�XS�PRVW�W\SHV�RI�KDUGZDUH DQG�VWRUDJH�PHGLD�VDIHO\�
$FFHVVLQJ�$FFHVVLQJ�ILOHV��QHWZRUNV�DQG�QHWZRUN�VRIWZDUH�/HYHO�� $FFHVVLQJ�ILOHV�RQ�D�FRPSXWHU�KDUG�GULYH�RU�ORFDO�VWRUDJH�PHGLD�/HYHO�� $FFHVVLQJ�ILOHV�RQ�D�ORFDO�DUHD�QHWZRUN��/$1��RU�D�ZLGH�DUHD�QHWZRUN��:$1��/HYHO�� $FFHVVLQJ�UHPRWH�QHWZRUNV�DQG�QHWZRUN�VRIWZDUH�
6WRUDJH�PHGLD8VLQJ�GLIIHUHQW�VWRUDJH�PHGLD�WR�VDYH�DQG�WUDQVIHU�GDWD�/HYHO�� 1RW�DSSOLFDEOH�/HYHO�� 8VLQJ�FRPPRQ�VWRUDJH�PHGLD�,GHQWLI\LQJ�WKH�EHVW�ZD\�WR�WUDQVIHU�ILOHV�WR�GLIIHUHQW�W\SHV�RI�VWRUDJH�PHGLD�$UFKLYLQJ�GDWD�WR�PDNLQJ�WKH�PRVW�RI�WKH�VWRUDJH�VSDFH�DYDLODEOH�/HYHO�� 6HOHFWLQJ�WKH�PRVW�VXLWDEOH�DQG�HIILFLHQW�PHWKRG�DQG�PHGLD�IRU�VWRULQJ�DQG�WUDQVIHUULQJ�GDWD�7DNLQJ�DFFRXQW�RI�GDWD�WUDQVPLVVLRQ�VSHHGV�7RROV�DQG�WHFKQLTXHV8VLQJ�WRROV�DQG�WHFKQLTXHV�RI�GLIIHUHQW�W\SHV�RI�VRIWZDUH�/HYHO�� 8VLQJ�EDVLF�WRROV�DQG�WHFKQLTXHV��VXFK�DV�RSHQ��FORVH��VDYH�DQG�SULQW�ILOHV�LQ�IROGHUV�/HYHO�� 8VLQJ�FRPPRQ�WRROV�DQG�WHFKQLTXHV�DSSURSULDWHO\��VXFK�DV�SDJH�VHW�XS��VKRUW�FXWV�DQG�SULQW�SUHYLHZ�/HYHO�� &KRRVLQJ�DQG�XVLQJ�ZLGH�UDQJH�RI�WRROV�DQG�WHFKQLTXHV�WR�PDNH�WKH�PRVW�GLIIHUHQW�VRIWZDUH�
,QVWDOOLQJ�,QVWDOOLQJ�RSHUDWLQJ�V\VWHP�XSJUDGHV��RWKHU�KDUGZDUH�DQG�FRPSXWHU�FRPSRQHQWV�VXFK�DV�SULQWHUV��VFDQQHUV��ZHE�FDPV��JUDSKLF�DQG�VRXQG�FDUGV��PXVLF�SOD\HUV�RU�YRLFH�UHFRJQLWLRQ�HTXLSPHQW�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� 1RW�DSSOLFDEOH/HYHO�� ,QVWDOOLQJ�RWKHU�KDUGZDUH�DQG�FRPSXWHU�FRPSRQHQWV�HIIHFWLYHO\�,QVWDOOLQJ�RSHUDWLQJ�V\VWHP�XSJUDGHV�HIIHFWLYHO\�
&XVWRPLVLQJ�&XVWRPLVLQJ�VRIWZDUH�WR�PDNH�LW HDVLHU�WR�XVH�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� 1RW�DSSOLFDEOH/HYHO�� &XVWRPLVLQJ�PHQXV�DQG�WRROEDUV�LQ�PRVW�W\SHV�RI�VRIWZDUH�
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,7�WURXEOH�VKRRWLQJ�IRU�XVHUV
7KLV�LV�WKH�DELOLW\�WR�VROYH�LQIRUPDWLRQ�WHFKQRORJ\��,7��KDUGZDUH�HUURUV�DQG�HUURUV�LQYROYLQJ�WKH�LQWHUDFWLRQ�EHWZHHQ�KDUGZDUH�DQG�VRIWZDUH��
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x VROYLQJ�FRPPRQ�HUURUV��HJ�D�SDSHU�MDP�RU�ILOH�WKDW�FDQQRW�EH�IRXQG�RQ�D�FRPSXWHU�KDUG�GULYH���DQGx NQRZLQJ�KRZ�WR�UHVWDUW�KDUGZDUH�RU�VRIWZDUH�DQG�JHW�DGYLFH��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x XVLQJ�VNLOOV�DQG�H[SHULHQFH�WR�VROYH�PRVW�W\SHV�RI�HUURUV��HJ�IDXOW\�FDEOH�FRQQHFWLRQV��EURNHQ�PRXVH��VRIWZDUH�WKDW�QHHGV�PRUH�PHPRU\�WR�RSHQ�RU�GDPDJH�WR�VRIWZDUH�IURP�YLUXVHV���DQG�x NQRZLQJ�DERXW�SUREOHPV�WR�GR�ZLWK�FRPSDWLELOLW\�,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x VROYLQJ�WHFKQLFDOO\�FRPSOH[�HUURUV��HJ�KDUG�GLVN�ZLSHG��EURNHQ�JUDSKLFV�FDUG�RU�SUREOHPV�ZLWK�,QWHUQHW�FRQQHFWLRQV���DQG�x DYRLGLQJ�FRPSDWLELOLW\�SUREOHPV�
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�

7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��6ROYH�FRPPRQ�KDUGZDUH�DQG�VRIWZDUH�HUURUV��JHWWLQJ�KHOS�ZLWK�PRUH�GLIILFXOW�SUREOHPV��
x :KDW�FRPPRQ�KDUGZDUH�DQG VRIWZDUH HUURUV�PD\�KDSSHQ�DQG�KRZ�WR�VRUW�WKHP�RXW�x :KHUH�WR JHW DGYLFH�

x 5HVWDUWLQJ FRPPRQ�KDUGZDUH�DQG�VRIWZDUH�XVLQJ�EXLOW�LQ�WRROV�x &RUUHFWLQJ�HUURUV E\�XVLQJ�KHOS�PHQXV�DQG�PDQXIDFWXUHUV¶�JXLGHOLQHV��
/HYHO��6ROYH�HUURUV�RQ�PRVW�W\SHV�RI�KDUGZDUH�DQG�VRIWZDUH�XVLQJ�VNLOOV�DQG�H[SHULHQFH�

x :KDW HUURUV PD\�KDSSHQ�RQ�PRVW�W\SHV�RI KDUGZDUH�DQG�VRIWZDUH�DQG�ZLWK�GDWD�x :KDW DGYLFH�LV�DYDLODEOH�DQG�KRZ�WR�JHW�LW�x :KDW�FRPSDWLELOLW\�LVVXHVPD\�RFFXU��

x 5HVWDUWLQJ PRVW�KDUGZDUH�DQG�VRIWZDUH�XVLQJ�PDQXIDFWXUHUV¶�JXLGHOLQHV�x &RUUHFWLQJ�HUURUV E\�XVLQJ�PHWKRGV�WKDW�KDYH�ZRUNHG�LQ�WKH�SDVW��
/HYHO��6ROYH�FRPSOH[�RU�VHULRXV�WHFKQLFDO�HUURUV�ZLWK�KDUGZDUH�DQG�VRIWZDUH��XVLQJ�D�ZLGH�UDQJH�RI�VNLOOV�DQG�H[SHULHQFH��VHHNLQJ�DGGLWLRQDO�WHFKQLFDO�LQIRUPDWLRQ�ZKHUH�QHFHVVDU\�

x :KDW�WHFKQLFDOO\�FRPSOH[ RU�VHULRXV�KDUGZDUH�DQG�VRIWZDUH�HUURUV PD\�KDSSHQ�x +RZ�WR JLYH DGYLFH�WR�RWKHU�XVHUV�x +RZ�WR�DYRLG�FRPSDWLELOLW\�LVVXHV�

x 5HVWDUWLQJ PRVW�KDUGZDUH�DQG�VRIWZDUH�DIWHU�FRPSOH[�RU�VHULRXV�WHFKQLFDO�HUURUV�x &RUUHFWLQJ�HUURUV WKDW�PD\�LQYROYH�UHVHDUFKLQJ�QHZ�WHFKQLFDO�LQIRUPDWLRQ��
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
(UURUV7KH�FDXVHV�RI�HUURUV�DQG�SUREOHPV�DQG�KRZ�WR�VRUW�WKHP�RXW�/HYHO�� :KDW�HUURUV�RIWHQ�KDSSHQ�DQG�KRZ�WR�VRUW�WKHP�RXW��WR�GR�ZLWK�FRPPRQ�KDUGZDUH�DQG�VRIWZDUH�+RZ�WR�JHW�LQIRUPDWLRQ�DERXW�WKH�KDUGZDUH��RSHUDWLQJ�V\VWHP�DQG�VRIWZDUH�EHLQJ�XVHG�WKDW�ZLOO�KHOS�DQ�H[SHUW�WR�JLYH�DGYLFH�RQ�VROYLQJ�HUURUV�/HYHO�� :KDW�HUURUV�DQG�SUREOHPV�FDQ�EH�FRUUHFWHG�IURP�H[SHULHQFH��WR�GR�ZLWK�x PRVW�KDUGZDUH�DQG�VWRUDJH�PHGLD�x PRVW�VRIWZDUH�x FRPELQDWLRQV�RI�KDUGZDUH�DQG�VRIWZDUH�x GDWD��DQGx YLUXVHV�/HYHO�� :KDW�WHFKQLFDOO\�FRPSOH[�RU�VHULRXV�HUURUV�DQG�SUREOHPV�PD\�RFFXU�DQG�KRZ�WR�UHVSRQG�WR�WKHP��WR�GR�ZLWK�x LQVWDOOLQJ�VRIWZDUH�x GLDO�XS�QHWZRUNLQJ�DQG�PRGHP�FRQQHFWLRQV�x RWKHU�ZD\V�RI�FRQQHFWLQJ�WR�WKH�,QWHUQHW��DQGx LQWHUPLWWHQW�HUURUV�
$GYLFH:KHQ�DQG�ZKHUH�WR�VHHN�DGYLFH�RQ�WHFKQLFDO�HUURUV�DQG�SUREOHPV�/HYHO�� +RZ�WR�FRQWDFW�DQ�,7�KHOS�GHVN�RU�VHUYLFH�+RZ�WR�IROORZ�YHUEDO�LQVWUXFWLRQV�IURP�DQ�,7�H[SHUW�5HFRJQLVH�WKHUH�LV�D�SUREOHP�RU�HUURU�5HFRJQLVH�WKH�OLPLWV�RI�RZQ�XQGHUVWDQGLQJ�DQG�VNLOOV�/HYHO�� :KHUH�DQG�KRZ�WR�ILQG�DGYLFH�RQ�FRPPRQ�HUURUV�ZLWK�PRVW�KDUGZDUH�DQG�VRIWZDUH�/HYHO�� +RZ�WR�JLYH�DGYLFH�WR�RWKHU�XVHUV�DERXW�FRPPRQ�HUURUV�:KHUH�DQG�KRZ�WR�ILQG DGYLFH�RQ�PRUH�FRPSOH[�RU�VHULRXV�WHFKQLFDO�HUURUV�
&RPSDWLELOLW\�:K\�DQG�KRZ�WR�PDNH�VXUH�WKDW�KDUGZDUH�DQG�VRIWZDUH�DUH�FRPSDWLEOH�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� :KDW�SUREOHPV�FDQ�RFFXU�ZKHQ�KDUGZDUH��VRIWZDUH�DQG�RSHUDWLQJ�V\VWHPV�DUH�QRW�FRPSDWLEOH�:K\�FRPSDWLELOLW\�VWDQGDUGV�DUH�QHHGHG�/HYHO�� :KDW�FRPSDWLELOLW\�LVVXHV�PD\�EH�FDXVHG�E\�WKH�LQWHUDFWLRQ�RI�KDUGZDUH��VRIWZDUH�DQG�RSHUDWLQJ�V\VWHPV��+RZ�WR�DYRLG�FRPSDWLELOLW\�LVVXHV�
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6NLOOV�DQG�WHFKQLTXHV
5HVWDUWLQJ�5HVWDUWLQJ�KDUGZDUH�DQG�VRIWZDUH�/HYHO�� 5HVWDUWLQJ�FRPPRQ�KDUGZDUH�DQG�VRIWZDUH��VXFK�DV�E\�UHERRWLQJ�/HYHO�� 5HVWDUWLQJ�PRVW�KDUGZDUH�DQG�VRIWZDUH�XVLQJ�WRROV�VXSSOLHG�E\�WKH�PDQXIDFWXUHU�/HYHO�� 5HVWDUWLQJ�IURP�FRPSOH[�RU�VHULRXV�HUURUV��VXFK�DV�DQ�XQUHFRYHUDEOH�V\VWHP�IDLOXUH��
&RUUHFWLQJ�HUURUV&RUUHFWLQJ�HUURUV�DQG�SUREOHPV�/HYHO�� ,GHQWLI\LQJ�WKH�FDXVH�RI�FRPPRQ�HUURUV�8VLQJ�DYDLODEOH�UHVRXUFHV�WR�FRUUHFW�HUURUV�VXFK�DV��KHOS�PHQXV�RU�PDQXIDFWXUHUV¶�JXLGHOLQHV�/HYHO�� &KRRVLQJ�DQG�XVLQJ�PHWKRGV�WKDW�KDYH�ZRUNHG LQ�WKH�SDVW�WR�FRUUHFW�GLIIHUHQW�W\SHV�RI�HUURUV�&KHFNLQJ�WKDW�HUURUV�KDYH�EHHQ�FRUUHFWHG�/HYHO�� &ROOHFWLQJ�LQIRUPDWLRQ�DERXW�WKH�SUREOHP�'LDJQRVLQJ�WHFKQLFDOO\�FRPSOH[�RU�VHULRXV�HUURUV�FRUUHFWO\�:RUNLQJ�RXW�KRZ�WR�FRUUHFW�VXFK�HUURUV�3ODQQLQJ�KRZ WR�DYRLG�DQG�FRUUHFW�VLPLODU�HUURUV�LQ�WKH�IXWXUH�
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,7�PDLQWHQDQFH�IRU�XVHUV
7KLV�LV�WKH�DELOLW\�NHHS�KDUGZDUH�DQG�VRIWZDUH�XS�WR�GDWH�DQG�LQ�SURSHU�FRQGLWLRQ�DQG�VR�WKDW�LW�FRQWLQXHV�WR�IXOILO�WKH�WDVNV�UHTXLUHG�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x FDUU\LQJ�RXW�UHJXODU�PDLQWHQDQFH�VDIHO\��HJ�RUJDQLVLQJ�ILOHV��EDFNLQJ�XS�GDWD�LQ�OLQH�ZLWK�RUJDQLVDWLRQDO�JXLGHOLQHV�DQG�FOHDQLQJ�FRPSXWHUV�DQG�SULQWHUV���DQG�x NQRZLQJ�KRZ�WR�DYRLG�KHDOWK�DQG�VDIHW\�ULVNV�,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x FDUU\LQJ�RXW�OHVV�FRPPRQ�PDLQWHQDQFH�VDIHO\��HJ�XVLQJ�µGHIUDJ¶�WR�LPSURYH�WKH�SHUIRUPDQFH�RI�D�KDUG�GLVF���DQG�x NQRZLQJ�ZKDW�LV�LQYROYHG�LQ�XSJUDGLQJ�KDUGZDUH�DQG�VRIWZDUH�,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x SODQQLQJ�UHJXODU�DQG�OHVV�FRPPRQ�PDLQWHQDQFH�DQG�PDNLQJ�VXUH�WKDW�LW�LV�FDUULHG�RXW�VDIHO\��VR�WKDW�WKH�SHUIRUPDQFH�RI�KDUGZDUH�DQG�VRIWZDUH�LV�HQKDQFHG��DQG�x XQGHUVWDQGLQJ�WKH�LVVXHV��EHQHILWV�DQG�GUDZEDFNV�RI�XSJUDGLQJ�KDUGZDUH�DQG�VRIWZDUH�
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�

7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��&DUU\�RXW�UHJXODU�URXWLQH�PDLQWHQDQFH�RI�KDUGZDUH�DQGVRIWZDUH�VDIHO\�
x 7KH�LPSRUWDQFH�RI�URXWLQH�PDLQWHQDQFH���x 7KH KHDOWK�DQG�VDIHW\�LVVXHV�RI�XVLQJ�,7��

x 0DQDJLQJ�ILOHV�x &OHDQLQJ�KDUGZDUH��x $YRLGLQJ�KHDOWK�DQG�VDIHW\�ULVNV�
/HYHO��&DUU\�RXW�DSSURSULDWH�URXWLQH�DQG�QRQ�URXWLQH�PDLQWHQDQFH�VDIHO\��VR�WKDW�KDUGZDUH�DQGVRIWZDUH�DUH�NHSW�LQ�JRRG�FRQGLWLRQ�DQG�XS�WR�GDWH��

x :KDW�URXWLQH�DQG�QRQ�URXWLQH�PDLQWHQDQFH FDQ�EH�GRQH�DQG�KRZ����x +RZ�WR�LGHQWLI\ KHDOWK�DQG�VDIHW\�LVVXHV�LQ�XVLQJ�,7��x :KDW�LV�LQYROYHG�LQXSJUDGLQJ�KDUGZDUH�DQG�VRIWZDUH�

x 0DQDJLQJ�ILOHV�DSSURSULDWHO\�x &OHDQLQJ�KDUGZDUH��x ,GHQWLI\LQJ�DQG�DYRLGLQJ�KHDOWK�DQG�VDIHW\�ULVNV�x 0DLQWDLQLQJ�KDUGZDUH�DQGVRIWZDUH�
/HYHO��&DUU\�RXW�DSSURSULDWH�PDLQWHQDQFH�VDIHO\��VR�WKDW�WKH�SHUIRUPDQFH�RI�KDUGZDUH�DQGVRIWZDUH�LV�PDLQWDLQHG�DQG�HQKDQFHG�

x :KDW�URXWLQH�DQG�QRQ�URXWLQH�PDLQWHQDQFH PD\�EH�QHHGHG�DQG�KRZ�WR�SODQ�IRU�LW�WR�EH�XQGHUWDNHQ����x +RZ�WR�KHOS�RWKHUV�WR�LGHQWLI\ KHDOWK�DQG�VDIHW\�LVVXHV�LQ�XVLQJ�,7��x ,VVXHV��EHQHILWV�DQG�GUDZEDFNV�RI�XSJUDGLQJ�KDUGZDUH�DQG�VRIWZDUH�

x 0DQDJLQJ�ILOHV DQG�PDLQWDLQLQJ�SHUIRUPDQFH�x &OHDQLQJ�KDUGZDUH��x ,GHQWLI\LQJ�DQG�DYRLGLQJ�KHDOWK�DQG�VDIHW\�ULVNV WR�VHOI�DQG�RWKHUV�x 0DLQWDLQLQJ�KDUGZDUH�DQGVRIWZDUH�HIILFLHQWO\�x (QKDQFLQJ�SHUIRUPDQFHRI�KDUGZDUH�DQG VRIWZDUH�



126�IRU�,7�8VHUV�± H�VNLOOV�8.������

ZZZ�H�VNLOOV�FRP &RS\ULJKW���������H�VNLOOV�8.� SDJH��� RI���

.QRZOHGJH�DQG�XQGHUVWDQGLQJ
0DLQWHQDQFH7KH�LPSRUWDQFH�RI�FDUU\LQJ�RXW�,7�PDLQWHQDQFH�/HYHO�� :KDW�PDLQWHQDQFH FDQ�EH�GRQH�VDIHO\�± DQG�ZKDW�VKRXOG�EH�OHIW�WR�H[SHUWV�:K\�URXWLQH�PDLQWHQDQFH�LV�LPSRUWDQW�:KDW�SUREOHPV�PD\�KDSSHQ�LI�PDLQWHQDQFH�LV�QRW�GRQH�/HYHO�� :KDW�QRQ�URXWLQH�PDLQWHQDQFH�PD\�EH�QHHGHG�DQG�KRZ�WR�LGHQWLI\�ZKHQ�LW�LV�QHFHVVDU\�:KDW�PDLQWHQDQFH�SURIHVVLRQDOV�ZLOO�EH�QHHGHG�IRU�/HYHO�� :KDW�KHOS�RWKHUV�PD\�QHHG�WR�FDUU\�RXW�PDLQWHQDQFH�DQG�KRZ�WR�JLYH�LW�WR�WKHP�
+HDOWK�DQG�VDIHW\�LVVXHV7KH�KHDOWK�DQG�VDIHW\�LVVXHV�LQYROYHG�LQ�XVLQJ�,7�/HYHO�� +HDOWK�DQG�VDIHW\�ULVNV�WR�VHOI�LQ�XVLQJ�,7�+HDOWK�DQG�VDIHW\�ULVNV�WR�RWKHUV�IURP�FRPPRQ�KDUGZDUH�:KDW�KHDOWK�DQG�VDIHW\�ODZV�DQG�JXLGHOLQHV�DIIHFW�WKH�XVH�RI�,7�/HYHO�� :D\V�WR�NHHS�ULVNV�WR�SHRSOH�WR�D�PLQLPXP�:D\V�WR�NHHS�ULVNV�WR�KDUGZDUH�WR�D�PLQLPXP�/HYHO�� +RZ�WR�H[SODLQ�KHDOWK�DQG�VDIHW\�ULVNV�WR�RWKHUV�:KDW�DFWLRQ�FDQ�EH�WDNHQ�WR�DYRLG�KHDOWK�DQG�VDIHW\�ULVNV�WR�RWKHU�SHRSOH�DQG�KDUGZDUH�
8SJUDGLQJ�KDUGZDUH�DQG�VRIWZDUH:KDW�LV�LQYROYHG�LQ�XSJUDGLQJ�KDUGZDUH�DQG VRIWZDUH�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� :KDW�WKH�EHQHILWV�RI�XSJUDGLQJ�PD\�EH�:KDW�WKH�GUDZEDFNV�RI�QRW�XSJUDGLQJ�PD\�EH�7KH�QHHG�WR�FKHFN�FRPSDWLELOLW\�RI�VRIWZDUH�DQG�KDUGZDUH�XSJUDGHV�ZLWK�RWKHU�SDUWV�RI�D�V\VWHP��/HYHO�� 7KH�LPSRUWDQFH�RI�NHHSLQJ�LQIRUPHG�DERXW�WKH�SRWHQWLDO�LPSURYHPHQWV�WKDW�XSJUDGHV�EULQJ�DQG�WKH�GUDZEDFNV�WKDW�PD\�EH�LQYROYHG�LQ�QRW�XSJUDGLQJ�:KDW�LQIRUPDWLRQ�PD\�EH�QHHGHG�WR�WDNH�GHFLVLRQV�DERXW�XSJUDGHV��VXFK�DV�DERXW�SRVVLEOH�EHQHILWV��QHJDWLYH�HIIHFWV�DQG�UHWXUQV�RQ�LQYHVWPHQW�6NLOOV�DQG�WHFKQLTXHV
0DQDJLQJ�ILOHV0DQDJLQJ�ILOHV�DSSURSULDWHO\�WR�PDLQWDLQ�SHUIRUPDQFH��µKRXVHNHHSLQJ¶��/HYHO�� 1DPLQJ�DQG�RUJDQLVLQJ�ILOHV�DQG�IROGHUV�VR�WKDW�LW�LV�HDV\�WR�ILQG�GRFXPHQWV�QHHGHG�%DFNLQJ�XS�SHUVRQDO�GDWD�WR�VXLWDEOH�VWRUDJH�PHGLD�DW�DSSURSULDWH�LQWHUYDOV��VXFK�DV�WR�VHUYHU�RU�IORSS\�GLVF�'HOHWLQJ�XQZDQWHG�SHUVRQDO�ILOHV�UHJXODUO\�WR�PDLQWDLQ�SHUIRUPDQFH�/HYHO�� &KDQJLQJ�GHIDXOW�VHWWLQJV�IRU�VDYLQJ�GDWD��/HYHO�� 0RQLWRULQJ�SHUIRUPDQFH�DQG�WDNLQJ�DQ\�QHFHVVDU\�DFWLRQ�WR�NHHS�SHUIRUPDQFH�HIIHFWLYH��
&OHDQLQJ�&OHDQLQJ�WKH�H[WHUQDO�DQG�LQWHUQDO�SDUWV�RI KDUGZDUH�/HYHO�� 6HOHFWLQJ�VXLWDEOH�FOHDQLQJ�PHWKRGV�DQG�PDWHULDOV�&OHDQLQJ�KDUGZDUH�WR�PDNH�LW�ZRUN�HIILFLHQWO\��VXFK�DV�NH\ERDUG��PRXVH�UROOHU�EDOO�RU�YHQWV�&OHDQLQJ�KDUGZDUH�WR�NHHS�WKHP�ORRNLQJ�JRRG�/HYHO�� $V�OHYHO��/HYHO�� $V�OHYHO��
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$YRLGLQJ�KHDOWK�DQG�VDIHW\�ULVNV$YRLGLQJ�KHDOWK�DQG�VDIHW\�ULVNV�WR�VHOI�DQG�RWKHUV�/HYHO�� &KHFNLQJ�RZQ�ZRUNLQJ�FRQGLWLRQV�&KHFNLQJ�HOHFWULFDO�FRQQHFWLRQV�&KHFN�DUUDQJHPHQW�RI�ZRUN�VSDFH�/HYHO�� &DUU\LQJ�RXW�D�ULVN�DVVHVVPHQW�RI�RZQ�XVH�RI�,7��LQFOXGLQJ�FKHFNLQJ�HOHFWULFDO�ORDGLQJ�RI�V\VWHP�/HYHO�� &KHFNLQJ�RWKHUV�KHDOWK�DQG�VDIHW\�
0DLQWDLQLQJ�0DLQWDLQLQJ�KDUGZDUH�DQG�VRIWZDUH�/HYHO�� 5HSODFLQJ�PDWHULDOV�XVHG�LQ�SULQWHUV�/HYHO�� &DUU\LQJ�RXW�URXWLQH�PDLQWHQDQFH�WR�SULQWHUV��IROORZLQJ�PDQXIDFWXUHUV¶�LQVWUXFWLRQV IRU�XVHUV�,GHQWLI\LQJ�DQ\�QRQ�URXWLQH�PDLQWHQDQFH�QHHGHG�WR�KDUGZDUH�DQG�FDUU\�LW�RXW��E\�IROORZLQJ�PDQXIDFWXUHUV¶�JXLGHOLQHV�/HYHO�� 8VLQJ�V\VWHP�PDLQWHQDQFH�WRROV�WR�PDLQWDLQ�V\VWHP�SHUIRUPDQFH��VXFK�DV�GH�IUDJPHQWLQJ D�KDUG�GLVF�0RQLWRULQJ�DQG�FKDQJLQJ�EDVLF�LQSXW�RXWSXW�VHWWLQJV��%,26���ZKHUH�QHFHVVDU\�
(QKDQFLQJ�SHUIRUPDQFH�(QKDQFLQJ�WKH�SHUIRUPDQFH�RI�KDUGZDUH�DQG�VRIWZDUH�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� 1RW�DSSOLFDEOH/HYHO�� 5HYLHZLQJ�WKH�IHDWXUHV�DQG�VHWWLQJV�RI�KDUGZDUH��PDNH�FKDQJHV�ZKHUH�QHFHVVDU\�WR�LPSURYH�HFRQRP\��HIILFLHQF\�DQG�SHUIRUPDQFH�8QLQVWDOOLQJ�VRIWZDUH�,QVWDOOLQJ�PDLQWHQDQFH�XSGDWHV�
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,7�VHFXULW\�IRU�XVHUV
7KLV�LV�WKH�DELOLW\�WR�SURWHFW�KDUGZDUH��VRIWZDUH�DQG�WKH�GDWD�ZLWKLQ�DQ�,7�V\VWHP�DJDLQVW�WKHIW��PDOIXQFWLRQ�DQG�XQDXWKRULVHG�DFFHVV�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x NQRZLQJ�DERXW�GD\�WR�GD\�VHFXULW\�ULVNV�DQG�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�HIIHFW�WKH�XVH�RI�,7��DQG�x XVLQJ�VLPSOH�PHWKRGV�WR�SURWHFW�VRIWZDUH�DQG�SHUVRQDO�GDWD �HJ�ULVNV�IURP�WKH�ZURQJ�SHRSOH�JHWWLQJ�DFFHVV�WR�LW��IURP�YLUXVHV�RU�IURP�KDUGZDUH�QRW�ZRUNLQJ�SURSHUO\��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x NQRZLQJ�KRZ�WR�DYRLG�FRPPRQ�VHFXULW\�ULVNV�DQG�FRQWURO�DFFHVV�WR�VRIWZDUH�DQG�GDWD��DQGx XVLQJ�D ZLGHU�UDQJH�RI�PHWKRGV�WR�SURWHFW�VRIWZDUH�DQG�GDWD��HJ�IURP�H[FKDQJLQJ�LQIRUPDWLRQ�E\�H�PDLO�RU�ZKHQ�GRZQORDGLQJ�VRIWZDUH�IURP�WKH�,QWHUQHW��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x NQRZLQJ�KRZ�WR�PRQLWRU�SRWHQWLDO�ULVNV�DQG�WDNH�VWHSV�WR�SURWHFW�RZQ�DQG�RWKHUV�GDWD�DQG�VRIWZDUH��HJ�IURP�XQDXWKRULVHG�UHPRWH�DFFHVV��GLVDVWHUV�RU�RWKHU�XQIRUHVHHQ�HYHQWV�
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�

7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��8VH�VLPSOH�PHWKRGV�WR�NHHS�GD\�WR�GD\�VHFXULW\�ULVNV�WR�D�PLQLPXP�
x :KDW�GD\�WR�GD\ VHFXULW\�ULVNV WKHUH�PD\�EH�x 7KH�QHHG�WR�FRQWURO�DFFHVV�WR�KDUGZDUH��VRIWZDUH�DQG�GDWD�x :KDW�ODZV�DQG�JXLGHOLQHVWKHUH�DUH�DERXW�XVLQJ�,7�

x 3URWHFWLQJ�VRIWZDUH�DQGSHUVRQDO�GDWD�

/HYHO��6HOHFW�DQG�XVH�DSSURSULDWH�PHWKRGV�WR�NHHS�FRPPRQ�VHFXULW\�ULVNV�WR�D�PLQLPXP�
x :KDW�FRPPRQ VHFXULW\�ULVNV�WKHUH�PD\�EH�x +RZ�WR�FRQWURO�DFFHVV�x :KDW�DQG�KRZ�ODZV�DQG�JXLGHOLQHV DIIHFW�WKH�XVH�RI�,7�

x 3URWHFWLQJ�VRIWZDUH�DQGGDWD�LQ�GLIIHUHQW�ZD\V�

/HYHO��0RQLWRU�SRWHQWLDO�ULVNV�DQG�XVH�DSSURSULDWH�PHWKRGV�WR�HQKDQFH�WKH�VHFXULW\�RI�V\VWHPV�DQG�RWKHU�XVHUV��
x :KDW�SRWHQWLDO VHFXULW\�ULVNV�WKHUH�PD\�EH�x +RZ�WR�HQKDQFH�PHWKRGV�WR�FRQWURO�DFFHVV�x +RZ�WR�FRPPXQLFDWH�ODZV�DQG�JXLGHOLQHV DERXW�WKH�XVH�RI�,7�

x 3URWHFWLQJ�RZQ�DQG RWKHUV�XVH�RI VRIWZDUH�DQGGLIIHUHQW�W\SHV�RI�GDWD�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
6HFXULW\�ULVNV:D\V�WR�NHHS�VHFXULW\�ULVNV�WR�D�PLQLPXP�/HYHO�� 5LVNV�WR�GDWD�IURP�SHRSOH��VXFK�DV�WKHIW��YLUXVHV�RU�XQDXWKRULVHG�DFFHVV�5LVNV�WR�GDWD�IURP�WKH�KDUGZDUH�RU�VRIWZDUH�QRW�ZRUNLQJ�SURSHUO\��VXFK�DV�IDXOWV��HUURUV�RU�ORVV��5LVNV�RI�UHFHLYLQJ�DQG�RSHQLQJ�DWWDFKPHQWV�IURP�H�PDLOV�/HYHO�� 5LVNV�RI�GRZQORDGLQJ�VRIWZDUH�IURP�WKH�,QWHUQHW�/HYHO�� 5LVNV�WR�FRPSXWHUV�DQG�FRPSXWHU�QHWZRUNV�OLQNHG�WR�WKH�,QWHUQHW�5LVNV�IURP�GLVDVWHUV�RU�RWKHU�XQIRUHVHHQ�HYHQWV�
&RQWURO�DFFHVV:K\�DQG�KRZ�WR�FRQWURO�DFFHVV�WR�KDUGZDUH��VRIWZDUH�DQG�GDWD�/HYHO�� 7KH�LPSRUWDQFH�RI�FRQWUROOLQJ�DFFHVV��:D\V�WR�FRQWURO�DFFHVV�WR�FRPPRQ�KDUGZDUH�/HYHO�� :D\V�WR�FRQWURO�DFFHVV�WR�FRPPRQ�VWRUDJH�PHGLD�:D\V�WR�FRQWURO�RWKHU�SHRSOH�IURP�HGLWLQJ�GDWD��:D\V�WR�FRQWURO�DFFHVV�WR�FRPPRQ�VRIWZDUH�/HYHO�� +RZ�WR�LPSURYH�WKH�SURWHFWLRQ�RI�GDWD�:D\V�WR�SURYLGH�GLIIHUHQW�OHYHOV�RI�DFFHVV�IRU�GLIIHUHQW�XVHUV�+RZ�WR�LPSURYH�SURWHFWLRQ�IURP�XQDXWKRULVHG�UHPRWH�DFFHVV��VXFK�DV�XVLQJ�ILUHZDOOV�
/DZV�DQG�JXLGHOLQHV:KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�SHRSOH¶V�XVH�RI�,7�/HYHO�� :KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�GD\�WR�GD\�XVH�RI�,7��VXFK�DV�DERXW�GDWD�SURWHFWLRQ��HTXDO�RSSRUWXQLWLHV��GLVDELOLW\��KHDOWK�DQG�VDIHW\��FRS\ULJKW�DQG�JXLGHOLQHV�VHW�E\�\RXU�HPSOR\HU�RU�RUJDQLVDWLRQV�/HYHO�� :KDW�DQG�KRZ�GLIIHUHQW�,7�DFWLYLWLHV�DUH�DIIHFWHG�E\�ODZV�DQG�JXLGHOLQHV��VXFK�DV�VWRULQJ�QDPHV�DQG�DGGUHVV��GRZQORDGLQJ�LPDJHV�IURP�WKH�,QWHUQHW�RU�VHQGLQJ�LQDSSURSULDWH�H�PDLOV�/HYHO�� :KDW�RWKHU�SHRSOH�QHHG�WR�NQRZ�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�DIIHFW�XVLQJ�,7�+RZ�WR�FRPPXQLFDWH�ZLWK�SHRSOH�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�6NLOOV�DQG�WHFKQLTXHV3URWHFWLQJ�3URWHFWLQJ�KDUGZDUH��VRIWZDUH�DQG�GDWD�/HYHO�� 8VLQJ�D�ORJLQ�LGHQWLW\��,'��DQG�SDVVZRUG�WR�DFFHVV�FRPSXWHU�V\VWHPV�6WRULQJ�SHUVRQDO�GDWD�DQG�VRIWZDUH�VDIHO\�%DFNLQJ�XS�GDWD�IROORZLQJ�UHFRPPHQGHG�JXLGHOLQHV�8VLQJ�DQWL�YLUXV�VRIWZDUH�WR�SURWHFW DSSOLFDWLRQV�/HYHO�� 6HWWLQJ�SDVVZRUG�OHYHOV�RQ�VRIWZDUH�DQG�GDWD�0DNLQJ�EDFNXSV�RI�RSHUDWLQJ�V\VWHP�GDWD��ZKHUH�QHFHVVDU\�'RZQORDGLQJ�VRIWZDUH�SDWFKHV�WR�IL[�DQ\�VHFXULW\�IODZV�7DNLQJ�DSSURSULDWH�DFWLRQ�WR�NHHS�ULVNV�WR�D�PLQLPXP��ZKHQ�GRZQORDGLQJ�VRIWZDUH�7DNLQJ�DFWLRQ�WR�DYRLG�ULVNV�IURP�UHFHLYLQJ�DQG�RSHQLQJ�DWWDFKPHQWV�IURP�H�PDLOV�/HYHO�� &RQVLGHULQJ�DQG�HYDOXDWLQJ�OHYHOV�RI�VHFXULW\�ULVN�IRU�GLIIHUHQW�XVHUV�8VLQJ�VHWWLQJV�RQ�WKH�RSHUDWLQJ�V\VWHP�WR�SURYLGH�GLIIHUHQW�OHYHOV�RI�DFFHVV�IRU�GLIIHUHQW�XVHUV�,PSURYLQJ�WKH�XVH�RI�SDVVZRUGV�DQG�RWKHU�PHWKRGV�RI�SURWHFWLQJ�GDWD�DQG�VRIWZDUH�8VLQJ�DQG�PDLQWDLQLQJ�FRQWLQJHQF\�V\VWHPV�WR�NHHS�WKH�HIIHFWV�RI�VHFXULW\�EUHDFKHV�WR�D�PLQLPXP�0DNLQJ�UHFRYHU\�SODQV�WR�GHDO�ZLWK�WKH�HIIHFWV�RI�GLVDVWHUV�DQG RWKHU�XQIRUHVHHQ�HYHQWV�
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,QWHUQHW�DQG�LQWUDQHWV�
7KLV�LV�WKH�DELOLW\�WR�DFFHVV��UHWULHYH�DQG�YHULI\�LQIRUPDWLRQ�IURP�WKH�,QWHUQHW��LQWUDQHWV�DQG�WKH�ZRUOG�ZLGH�ZHE��XVLQJ�EURZVHU�VRIWZDUH�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x NQRZLQJ�ZKDW�FRQQHFWLRQ�PHWKRGV�FDQ�EH�XVHG�WR�DFFHVV�WKH�,QWHUQHW��HJ�E\�3&��PRGHP��GLDO�XS�FRQQHFWLRQ�DQG�,63�RU�D�PRELOH�SKRQH�ZLWK�ZLUHOHVV�DSSOLFDWLRQ�SURWRFRO��:$3��RU��UG *HQHUDWLRQ���*��WHFKQRORJ\��RU�DQ�LQWUDQHW�VHUYHU��HJ�YLD�SDUDOOHO��VHULDO�RU�86%�FRQQHFWLRQV���x NQRZLQJ�DERXW�,QWHUQHW�VHFXULW\�ULVNV��ODZV�DQG�JXLGHOLQHV��DQGx XVLQJ�EDVLF�EURZVHU�IDFLOLWLHV�WR�VHDUFK�IRU��ILQG�DQG�H[FKDQJH�XVHIXO�LQIRUPDWLRQ�,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x NQRZLQJ�DERXW�WKH�EHQHILWV�DQG�GUDZEDFNV�RI�GLIIHUHQW�FRQQHFWLRQ�PHWKRGV�x XQGHUVWDQGLQJ�KRZ�WR�DYRLG�,QWHUQHW�VHFXULW\�ULVNV��x XVLQJ�DQG�FXVWRPLVLQJ�PRUH�DGYDQFHG�EURZVHU�IDFLOLWLHV��DQG�x VHDUFKLQJ�IRU��ILQG�DQG�HYDOXDWLQJ�LQIRUPDWLRQ�,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x NQRZLQJ�KRZ�WR�KHOS�RWKHUV�XQGHUVWDQG�ODZV�DQG�JXLGHOLQHV��DQGx FKRRVLQJ�VXLWDEOH�FRQQHFWLRQ�PHWKRGV�
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��8VH�FRPPRQ�FRQQHFWLRQ�PHWKRGV�WR�DFFHVV��UHWULHYH�DQG�H[FKDQJH�LQIRUPDWLRQ�IURP�WKH�,QWHUQHW�DQG�WKH�ZRUOG�ZLGH�ZHE�RU�DQ�LQWUDQHW�

x :KDW FRQQHFWLRQ�PHWKRGV FDQ�EH�XVHG�WR�DFFHVV�WKH�,QWHUQHW�DQG�LQWUDQHWV�x :KDW�WKH�EDVLF�EURZVHU�IDFLOLWLHVDUH�DQG�KRZ�WR�XVH�WKHP�x :KDW LQIRUPDWLRQ�DQG�RWKHU�RSSRUWXQLWLHV DUH�DYDLODEOH�x :KDW ,QWHUQHW VHFXULW\�ULVNV WKHUH�PD\�EH�x :KDW�ODZV�DQG�JXLGHOLQHV WKHUH�DUH DERXW�XVLQJ�,7�

x 6HDUFKLQJ IRU�LQIRUPDWLRQ�x )LQGLQJ�DQG�HYDOXDWLQJ�LQIRUPDWLRQ�x ([FKDQJLQJ�LQIRUPDWLRQ�LQ�OLQH�ZLWK�³QHWLTXHWWH�UXOHV´�

/HYHO��8VH�FRPSXWHU�DQG�RWKHU�KDUGZDUH�HIILFLHQWO\�WR�DFFHVV��UHWULHYH�DQG�H[FKDQJH�UHOHYDQW�LQIRUPDWLRQ�RI�GLIIHUHQW�W\SHV�

x 7KH�EHQHILWV�DQG�GUDZEDFNV�RI�RZQFRQQHFWLRQ�PHWKRGV�x 0RUH�DGYDQFHG�EURZVHU�IDFLOLWLHV�x :KDW LQIRUPDWLRQ�DQG�RWKHURSSRUWXQLWLHV DUH�DYDLODEOH�DQG�ZD\V�WR�DFFHVV�WKHP�x :D\V�WR�DYRLG ,QWHUQHW VHFXULW\�ULVNV�x +RZ�ODZV�DQG�JXLGHOLQHV DIIHFW�WKH�XVH�RI�,7�

x 6HDUFKLQJ IRU�UHOHYDQW�LQIRUPDWLRQ�HIILFLHQWO\�x )LQGLQJ�DQG�HYDOXDWLQJ�LQIRUPDWLRQ�XVLQJ�DSSURSULDWH�PHWKRGV�x ([FKDQJLQJ�LQIRUPDWLRQE\�XVLQJ�DSSURSULDWH�PHWKRGV�x &XVWRPLVLQJ�EURZVHU�VRIWZDUH��/HYHO��6HOHFW�DQG�XVH�DSSURSULDWH�FRQQHFWLRQ�PHWKRGV�HIILFLHQWO\�DQG�HIIHFWLYHO\�WR�DFFHVV��UHWULHYH�DQG�H[FKDQJH�UHOHYDQW�LQIRUPDWLRQ�RI�PDQ\�GLIIHUHQW�W\SHV�

x 7KH�EHQHILWV�DQG�GUDZEDFNV�RI�PRVW FRQQHFWLRQ�PHWKRGV�x 7KH�IXOO�SRWHQWLDO�RI�EURZVHU�IDFLOLWLHV�x :KDW LQIRUPDWLRQ�DQG�RWKHU�RSSRUWXQLWLHV DUH�DYDLODEOH�DQG�ZD\V�WR�DFFHVV�WKHP�x +RZ�WR�VHW�XS�ZD\V�WR�DYRLG,QWHUQHW VHFXULW\�ULVNV�x +RZ�WR�FRPPXQLFDWH�ODZV�DQG�JXLGHOLQHV DERXW�WKH�XVH�RI�,7�

x 6HDUFKLQJ IRU�UHOHYDQW�LQIRUPDWLRQ�HIILFLHQWO\�DQG�HIIHFWLYHO\�x )LQGLQJ�DQG�HYDOXDWLQJ�LQIRUPDWLRQ�LQ�WHUPV�RI�UHOLDELOLW\�DQG�YDOLGLW\�x ([FKDQJLQJ�LQIRUPDWLRQRI�GLIIHUHQW�W\SHV�x 0DLQWDLQ�SHUIRUPDQFH�E\FXVWRPLVLQJ�EURZVHU�VRIWZDUH��x &KRRVH�VXLWDEOH�FRQQHFWLRQ�PHWKRGV�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
&RQQHFWLRQ�PHWKRGV'LIIHUHQW�W\SHV�RI�FRQQHFWLRQ��KDUGZDUH�DQG�VRIWZDUH�QHHGHG�IRU�,QWHUQHW�DQG�LQWUDQHW�DFFHVV�/HYHO�� +RZ�WR�FRQQHFW�WR�DQ�LQWUDQHW�:KDW�GLIIHUHQW�W\SHV�RI�KDUGZDUH��VRIWZDUH�DQG�FRQQHFWLRQV�FDQ�EH�XVHG�WR�DFFHVV�WKH�,QWHUQHW�/HYHO�� :KDW�RZQ�FRQQHFWLRQ�ZLOO�DQG�ZLOO�QRW�GR�/HYHO�� 7KH�EHQHILWV�DQG�OLPLWDWLRQV�RI�GLIIHUHQW�W\SHV�RI�FRQQHFWLRQ��KDUGZDUH�DQG�VRIWZDUH�IRU�,QWHUQHW�DQG�LQWUDQHW�DFFHVV�:KDW�LVVXHV�PD\�DIIHFW�VRPH�JURXSV�RI�XVHUV��VXFK�DV�SHRSOH�ZLWK�GLVDELOLWLHV�RU�VWDUWLQJ�WR�OHDUQ�KRZ�WR�DFFHVV�LQIRUPDWLRQ�*DWKHU�LQIRUPDWLRQ�DERXW�KRZ�WKH�FRQQHFWLRQ�ZLOO�EH�XVHG�&RQVLGHU�GLIIHUHQW�FRQQHFWLRQ�PHWKRGV��VSHHGV�DQG�FRVWV��&KRRVH�DQG�UHFRPPHQG�D�PHWKRG�WKDW�LV�ILW�IRU�SXUSRVH�
%URZVHU�IDFLOLWLHV:KDW�IDFLOLWLHV�DUH�DYDLODEOH�LQ�EURZVHU�VRIWZDUH�DQG�KRZ�WR�PDNH�WKH�PRVW�RI�WKHP�/HYHO�� +RZ�WR�UHDFK�XVHIXO�LQIRUPDWLRQ�TXLFNO\�+RZ�WR�VHQG�LQIRUPDWLRQ�IURP�WKH�EURZVHU�WR�RWKHUV�YLD�H�PDLO�+RZ�WR�ILQG�WKH�IXOO�ZHE�DGGUHVV�IRU�LQIRUPDWLRQ�+RZ�WR�GRZQORDG�LPDJHV�DQG�ILOHV�+RZ�WR�FRPSOHWH�RQ�OLQH�IRUPV/HYHO�� :KDW�PHWKRGV�FDQ�EH�XVHG�WR�H[FKDQJH�ILOHV�DQG�KRZ�WR�XVH�WKHP��VXFK�DV�ILOH�WUDQVIHU�SURWRFRO��)73��DQG�K\SHUWH[W�WUDQVPLVVLRQ�SURWRFRO��+773��+RZ�WR�GRZQORDG�VRIWZDUH�SDWFKHV�7KDW�EURZVHUV�KDYH�GLIIHUHQW�VHWWLQJV�WKDW�FDQ�EH�FKDQJHG�7KDW�VRPH�EURZVHUV�DQG�VHUYHUV�ZLOO�DOORZ�H�PDLO�WR�EH�VHQW�DQG�UHFHLYHG�+RZ�DQG�ZKHQ�WR�GHOHWH�WHPSRUDU\�ILOHV�+RZ�FKDQJLQJ�VHWWLQJV�HIIHFWV�SHUIRUPDQFH��VXFK�DV�YLHZLQJ��KLVWRU\�DQG�FRRNLHV�/HYHO�� +RZ�WKH�SHUIRUPDQFH�RI�D�EURZVHU�FDQ�EH�PDLQWDLQHG�XVLQJ�VHWWLQJV�+RZ�WR�KHOS�RWKHU�XVHUV�PDLQWDLQ�WKH�SHUIRUPDQFH�RI�WKHLU�EURZVHU�
,QIRUPDWLRQ�DQG�RWKHU�RSSRUWXQLWLHV�:KDW�LV�DYDLODEOH�RQ�,QWHUQHW��LQWUDQHWV�DQG�WKH�ZRUOG�ZLGH�ZHE�/HYHO�� 7KH�GLIIHUHQW�W\SHV�RI�LQIRUPDWLRQ��VXFK�DV�x IDFWXDO�LQIRUPDWLRQ��FUHDWLYH�ZRUN��RSLQLRQV�DQG�LQIRUPDWLRQ�WKDW�LV�FRQWLQXDOO\�XSGDWHG��RU�OLYH��DQG�LQWHUDFWLYH�LQIRUPDWLRQ�x VRXUFHV�IRU�ILQGLQJ�LQIRUPDWLRQ��VXFK�DV�JXLGHV�DQG�GLUHFWRULHV��DQGx VHDUFK�HQJLQHV�WR�KHOS�ILQG�LQIRUPDWLRQ�/HYHO�� :KDW�PHWD�VHDUFK�HQJLQHV�DUH�DQG�KRZ�WR�XVH�WKHP�2SSRUWXQLWLHV�WR�SRVW�RU�SXEOLVK�PDWHULDO�WR�ZHEVLWHV2SSRUWXQLWLHV�WR�FUHDWH�ZHEVLWHV��/HYHO�� $V�IRU�OHYHO��
,QWHUQHW�VHFXULW\�ULVNV:KDW�VHFXULW\�ULVNV�WKHUH�PD\�EH�LQ�XVLQJ�WKH�,QWHUQHW�DQG�KRZ�WKH\�FDQ�EH�DYRLGHG��VXFK�DV�IURP�YLUXVHV�RU�IURP�XQDXWKRULVHG�UHPRWH�DFFHVV��HJ�KDFNHUV��/HYHO�� :KDW�ULVNV�WKHUH�PD\�EH�LQ�GRZQORDGLQJ�GRFXPHQWV�DQG�VRIWZDUH�5LVNV�LQ�VKDULQJ�LQIRUPDWLRQ��VXFK�DV�SHUVRQDO�GHWDLOV�/HYHO�� /HJDO��HWKLFDO�DQG�HFRQRPLF�ULVNV�:KDW�ZD\V�WKHUH�DUH�RI�SURWHFWLQJ�DJDLQVW�ULVNV��VXFK�DV�EURZVHU�VHFXULW\�VHWWLQJV��ILUHZDOOV�DQG�XVHU�DFFHVV�FRQWUROV��/HYHO�� +RZ�WR�VHW�XS�SURWHFWLRQ�DJDLQVW�ULVNV�+RZ�WR�OLPLW�WKH�DFFHVV�WKDW�RWKHU�XVHUV�FDQ�KDYH�WR�WKH�,QWHUQHW�
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/DZV�DQG�JXLGHOLQHV:KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�SHRSOH¶V�XVH�RI�,7�/HYHO�� :KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�GD\�WR�GD\�XVH�RI�,7��VXFK�DV�DERXW�GDWD�SURWHFWLRQ��HTXDO�RSSRUWXQLWLHV��GLVDELOLW\��KHDOWK DQG�VDIHW\��FRS\ULJKW�DQG�JXLGHOLQHV�VHW�E\�\RXU�HPSOR\HU�RU�RUJDQLVDWLRQV�/HYHO�� :KDW�DQG�KRZ�GLIIHUHQW�,7�DFWLYLWLHV�DUH�DIIHFWHG�E\�ODZV�DQG�JXLGHOLQHV��VXFK�DV�VWRULQJ�QDPHV�DQG�DGGUHVV��GRZQORDGLQJ�LPDJHV�IURP�WKH�,QWHUQHW�RU�VHQGLQJ�LQDSSURSULDWH H�PDLOV�/HYHO�� :KDW�RWKHU�SHRSOH�QHHG�WR�NQRZ�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�DIIHFW�XVLQJ�,7�+RZ�WR�FRPPXQLFDWH�ZLWK�SHRSOH�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�6NLOOV�DQG�WHFKQLTXHV
6HDUFKLQJ�6HDUFKLQJ�IRU�LQIRUPDWLRQ�RQ�WKH�,QWHUQHW�RU�DQ�LQWUDQHW�/HYHO�� 8VLQJ�D�VHDUFK�HQJLQH�WR�ILQG�DQG�VHOHFW�DSSURSULDWH�LQIRUPDWLRQ�8VLQJ�VXLWDEOH�WHFKQLTXHV�WR�PDNH�LW�HDVLHU�WR�ILQG�XVHIXO�LQIRUPDWLRQ�DJDLQ��HJ�ERRNPDUNV�RU�IDYRXULWHV��DQG�WR�SDVV�LW�RQ�WR�RWKHUV��HJ�VHQGLQJ�ZHE�SDJHV�DQG�ZHE�OLQNV�YLD�H�PDLO��.HHSLQJ�UHFRUGV�RI�ZKHUH�XVHIXO�LQIRUPDWLRQ�FDPH�IURP�6DYLQJ�WKH�UHVXOWV�RI�VHDUFKHV��VR�XVHIXO�LQIRUPDWLRQ�FDQ�EH�IRXQG�DJDLQ�/HYHO�� &KRRVLQJ�D�VHDUFK�HQJLQH�WKDW�LV�DSSURSULDWH�IRU�WKH�LQIRUPDWLRQ�WKDW�LV�QHHGHG�&DUU\LQJ�RXW�VHDUFKHV�HIILFLHQWO\� VXFK�DV�E\�XVLQJ�PHWD�VHDUFK�HQJLQHV��ZLOG�FDUGV��$1'�RU�127��%RROHDQ�QRWDWLRQ��/HYHO�� $V�OHYHO��
)LQGLQJ�DQG�HYDOXDWLQJ�:D\V�RI�ILQGLQJ�DQG�HYDOXDWLQJ�LQIRUPDWLRQ�/HYHO�� &KRRVLQJ�WKH�VRXUFH�WKDW�LV�PRVW�OLNHO\�WR�SURYLGH�WKH�LQIRUPDWLRQ�QHHGHG��/RFDWLQJ�LQIRUPDWLRQ�IURP�YDULRXV�VRXUFHV��&KRRVLQJ�LQIRUPDWLRQ�WKDW�LV�DSSURSULDWH�IRU�ZKDW�LV�QHHGHG�/HYHO�� &KRRVLQJ�DQG�XVH�DSSURSULDWH�PHWKRGV�RI�VHDUFKLQJ�IRU�UHOHYDQW�LQIRUPDWLRQ��5HYLHZLQJ�VRXUFHV�DQG�LQIRUPDWLRQ�WR�KHOS�FKRRVH�ZKDW�LV�PRVW�UHOHYDQW��DQG�WR�GHFLGH�ZKHQ�HQRXJK�KDV�EHHQ�IRXQG�/HYHO�� 9HULI\LQJ�LQIRUPDWLRQ��VXFK�DV�IRU�UHOHYDQFH��ELDV��YDOLGLW\��UHOLDELOLW\�DQG�VXIILFLHQF\�+HOSLQJ�RWKHUV�WR�ILQG�DQG�HYDOXDWH�LQIRUPDWLRQ�
([FKDQJLQJ�LQIRUPDWLRQ:D\V�RI�H[FKDQJLQJ�LQIRUPDWLRQ�RYHU�WKH�,QWHUQHW�RU�DQ�LQWUDQHW�/HYHO�� )ROORZLQJ�WKH�UXOHV�RI�³QHWLTXHWWH´�ZKHQ�FRPPXQLFDWLQJ�ZLWK�RWKHUV�/HYHO�� &KRRVLQJ�DQG�XVH�DSSURSULDWH�PHWKRGV�RI�H[FKDQJLQJ�LQIRUPDWLRQ��VXFK�DV�)73�RU�+773�8VLQJ�LQWHUDFWLYH�VLWHV�/HYHO�� &KRRVLQJ�DQG�XVLQJ DQ�DSSURSULDWH�PHWKRG�IRU�H[FKDQJLQJ�UHDO�WLPH�LQIRUPDWLRQ��VXFK�DV�YLGHR�DQG�VRXQG��YLUWXDO�PHHWLQJ�VRIWZDUH�RU�OLYH�FKDW�VHVVLRQV�$GMXVWLQJ�WKH�IRUPDW�RI�LQIRUPDWLRQ�WR�PDNH�LW�HDVLHU�WR�H[FKDQJH�
&XVWRPLVLQJ�EURZVHU�VRIWZDUH&XVWRPLVLQJ�EURZVHU�VRIWZDUH�WR�PDNH�LW�HDVLHU�WR�XVH�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� &XVWRPLVLQJ�EURZVHU�VHWWLQJV�WR�LPSURYH�WKH�SHUIRUPDQFH�RI�VRIWZDUH��/HYHO�� 0DLQWDLQLQJ�WKH�SHUIRUPDQFH�RI�EURZVHU�VRIWZDUH�E\�PRQLWRULQJ�VHWWLQJV�
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(�PDLO�
7KLV�LV�WKH�DELOLW\�WR�VHQG�DQG�UHFHLYH�PHVVDJHV��:KLOVW�LW�LV�SULPDULO\�DVVRFLDWHG�ZLWK�WKH�,QWHUQHW��LW�LV�QRW�HVVHQWLDO�WR�LQYROYH�,QWHUQHW�WHFKQRORJ\�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x XVLQJ�EDVLF�H�PDLO�VRIWZDUH�IDFLOLWLHV��HJ�DGGUHVV�ERRNV��WR�VHQG�H�PDLOV�WR�LQGLYLGXDOV� VHQGLQJ��UHFHLYLQJ�DQG�RSHQLQJ�DWWDFKPHQWV��HJ�GLJLWDO�SLFWXUHV��ZRUG�SURFHVVLQJ�GRFXPHQWV�RU�VSUHDGVKHHWV��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x XVLQJ�PRUH�DGYDQFHG�H�PDLO�IDFLOLWLHV��HJ�IRU�VHWWLQJ�XS�JURXSV�RI�H�PDLO�DGGUHVVHV��DGGLQJ�DVLJQDWXUH��XVLQJ�UWI�RU�KWPO�WR�DOWHU�WKH�GHVLJQ�DQG�IRUPDW�RI�H�PDLOV�DQG�FRPSUHVVLQJ�DWWDFKPHQWV��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x PDNLQJ�WKH�PRVW�RI�DGYDQFHG�H�PDLO�IDFLOLWLHV��HJ�IRU�VHWWLQJ�XS�DXWRPDWLF�UHGLUHFWLRQ�RU�UHSOLHV��XVLQJ�HQFU\SWLRQ�DQG�FKDQJLQJ�EURZVHU�VHWWLQJV�WR�GHDO�ZLWK�MXQN�H�PDLO��
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�

7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��8VH�EDVLF�IDFLOLWLHV�RI�H�PDLO�VRIWZDUH�WR�VHQG�DQG�UHFHLYH�PHVVDJHV�RYHU�WKH�,QWHUQHW�RU�DQ�LQWUDQHW�
x :KDW�EDVLF�H�PDLO�IDFLOLWLHV�DUH�DYDLODEOH�DQG�KRZ�WR�XVH�WKHP�x :KDW�WR�GR�DERXW�VLPSOHSUREOHPV�ZLWK�H�PDLO�x :KDW ODZV�DQG�JXLGHOLQHVWKHUH�DUH DERXW�XVLQJ�,7�

x 6HQGLQJ DQG�UHFHLYLQJ�H�PDLOV�XVLQJ�EDVLF�IDFLOLWLHV�x ([FKDQJLQJ�LQIRUPDWLRQ�IROORZLQJ�µQHWLTXHWWH¶�UXOHV�x )RUPDWWLQJ H�PDLOV ±FRQWHQW�x 8VLQJ DGGUHVV�ERRNV�
/HYHO��8VH�PRUH�DGYDQFHG�IDFLOLWLHV�WR�VHQG�DQG�UHFHLYH�PHVVDJHV�

x 0RUH�DGYDQFHG�H�PDLO�IDFLOLWLHV�x &RPPRQ SUREOHPV�ZLWK�H�PDLO�DQG�KRZ�WR�VRUW�WKHP�RXW�x :KDW�DQG�KRZ ODZV�DQG�JXLGHOLQHV�DIIHFW�WKH�XVH�RI�,7�

x 6HQGLQJ�DQG�UHFHLYLQJ�H�PDLOV�XVLQJ�PRUH�DGYDQFHG�IDFLOLWLHV�x ([FKDQJLQJ�LQIRUPDWLRQ�E\ XVLQJ�DSSURSULDWH�PHWKRGV�x 8VLQJ DGGUHVV�ERRNV�DQG�RWKHU�IDFLOLWLHV DYDLODEOH�x )RUPDWWLQJ H�PDLOV LQ�GLIIHUHQW�PRGHV��
/HYHO��8VH�WKH�IXOO�SRWHQWLDO�RI�H�PDLO�VRIWZDUH�IDFLOLWLHV�IRU�VHQGLQJ�DQG�UHFHLYLQJ�PHVVDJHV�RYHU�

x 7KH�IXOO�SRWHQWLDO�RI�H�PDLO�IDFLOLWLHV�x .QRZLQJ�ZKHQ SUREOHPV�ZLWK�H�PDLO�DUH�ORFDO�x +RZ�WR�FRPPXQLFDWH�ODZV�DQG�JXLGHOLQHV DERXW�WKH�XVH�RI�,7�

x 6HQGLQJ�DQG�UHFHLYLQJ�H�PDLOV�XVLQJ�DQG�FKDQJLQJ�VHWWLQJV�x ([FKDQJLQJ�LQIRUPDWLRQ�RI�GLIIHUHQW�W\SHV�x 8VLQJ DGGUHVV�ERRNV�DQG�RWKHU�IDFLOLWLHV DYDLODEOH�x )RUPDWWLQJ H�PDLOV WR�LPSURYH�UHDGDELOLW\�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
(�PDLO�IDFLOLWLHV'LIIHUHQW�IDFLOLWLHV�WKDW�DUH�SURYLGHG�E\�H�PDLO�VRIWZDUH��VXFK�DV�WRROV��DUFKLYH�IROGHUV��DGGUHVV�ERRNV�DQG�VHWWLQJV�/HYHO�� (�PDLO�PHVVDJHV��%DVLF�RSWLRQV�IRU�VHQGLQJ�DQG�UHSO\LQJ�+RZ�WR�VHQG�DQG�UHFHLYH�DWWDFKPHQWV��+RZ�WR�XVH�DQ�DGGUHVV�ERRN��/HYHO�� +RZ�WR�VHQG�H�PDLOV�WR�JURXSV�XVLQJ�D�JURXS�OLVW�ZLWKLQ�DQ�DGGUHVV�ERRN�+RZ�WR�DUFKLYH�DQG�FRPSUHVV�H�PDLOV�:KDW�RWKHU�UHVRXUFHV�PD\�EH�SURYLGHG�E\�H�PDLO�VRIWZDUH�DQG�KRZ�WR�XVH�WKHP�/HYHO�� 2SWLRQV�IRU�UHGLUHFWLQJ�H�PDLOV�:KDW�DQG�KRZ�VHWWLQJV�FDQ�EH�FKDQJHG�WR�HIIHFW�ZKDW�WKH�H�PDLO�VRIWZDUH�GRHV�DQG�ZKHQ�:KHQ�DQG�KRZ�WR�XVH�HQFU\SWLRQ�VRIWZDUH�7KH�EHQHILWV�DQG�OLPLWDWLRQV�RI�GLIIHUHQW�DFFHVV�PHWKRGV�
3UREOHPV�ZLWK�H�PDLO:KDW�SUREOHPV�FDQ�KDSSHQ�DQG�KRZ�WR�NHHS�ULVNV�WR�D�PLQLPXP�/HYHO�� :K\�VRPH�FRPSXWHU�XVHUV�PD\�KDYH�GLIILFXOW\�LQ�VHQGLQJ�DQG�UHFHLYLQJ�H�PDLOV�ZLWK�DWWDFKPHQWV�:KDW�WR�GR�DERXW�H�PDLOV�IURP�XQNQRZQ�XVHUV�:KDW�YLUXVHV�DUH�DQG�WKH�SUREOHPV�WKH\�FDQ�FDXVH�+RZ�XVLQJ�DQWL�YLUXV�VRIWZDUH�FDQ�KHOS�WR�NHHS�ULVNV�WR�D�PLQLPXP�:KHUH�DQG�ZKHQ�WR�VHHN�DGYLFH�/HYHO�� :KDW�WR�GR�DERXW�H�PDLOV�LQWHQGHG�WR�FDXVH�SUREOHPV��VXFK�DV�63$0�RU�FKDLQ�PDLOV�+RZ�WR�NHHS�WKH�GLIILFXOWLHV�RI�VHQGLQJ�DQG�UHFHLYLQJ�ODUJH�H�PDLOV�WR�D�PLQLPXP�:KDW�OLPLWV�WKHUH�PD\�EH�WR�WKH�QXPEHU�RU�VL]H�RI�H�PDLOV�WKDW�FDQ�EH�UHFHLYHG�DQG�VWRUHG�+RZ�WR�DYRLG�YLUXVHV�/HYHO�� +RZ�WR�LGHQWLI\�ZKHWKHU�SUREOHPV�DUH�ORFDO��HJ�VRIWZDUH�RU�QHWZRUN�HUURUV��RU�OLQNHG�WR�WKH�VHUYLFH�SURYLGHG�E\�WKH�,63�
/DZV�DQG�JXLGHOLQHV:KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�SHRSOH¶V�XVH�RI�,7�/HYHO�� :KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�GD\�WR�GD\�XVH�RI�,7��VXFK�DV�DERXW�GDWD�SURWHFWLRQ��HTXDO�RSSRUWXQLWLHV��GLVDELOLW\��KHDOWK�DQG�VDIHW\��FRS\ULJKW�DQG�JXLGHOLQHV�VHW�E\�\RXU�HPSOR\HU�RU�RUJDQLVDWLRQV�/HYHO�� :KDW�DQG�KRZ�GLIIHUHQW�,7�DFWLYLWLHV�DUH�DIIHFWHG�E\�ODZV�DQG�JXLGHOLQHV��VXFK�DV�VWRULQJ�QDPHV�DQG�DGGUHVV��GRZQORDGLQJ�LPDJHV�IURP�WKH�,QWHUQHW�RU�VHQGLQJ�LQDSSURSULDWH�H�PDLOV�/HYHO�� :KDW�RWKHU�SHRSOH�QHHG�WR�NQRZ�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�DIIHFW�XVLQJ�,7�+RZ�WR�FRPPXQLFDWH�ZLWK�SHRSOH�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�
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6NLOOV�DQG�WHFKQLTXHV
6HQGLQJ�DQG�UHFHLYLQJ�6HQGLQJ�DQG�UHFHLYLQJ�H�PDLOV�XVLQJ�WKH�IDFLOLWLHV�SURYLGHG�E\�VRIWZDUH�/HYHO�� 8VLQJ�EDVLF�VHQG�FRPPDQGV��VXFK�DV�VHQG�WR�LQGLYLGXDOV��VHQG�FDUERQ�FRSLHV�8VLQJ�EDVLF�UHSO\�FRPPDQGV��VXFK�DV�UHFHLYH��IRUZDUG��UHSO\�WR�LQGLYLGXDOV��UHSO\�WR�DOO�DQG�UHSO\�ZLWK�KLVWRU\�'HOHWLQJ�H�PDLO�6HQGLQJ�DQG�RSHQLQJ�H�PDLOV�ZLWK�DWWDFKPHQWV�6DYLQJ�DWWDFKPHQWV�WR�DSSURSULDWH�SODFHV�)LQGLQJ�H�PDLOV�)ROORZLQJ�DQ\�UXOHV�DQG�JXLGHOLQHV�IRU�VHQGLQJ�DQG�UHSO\LQJ�WR�HPDLOV�/HYHO�� 8VLQJ�PRUH�DGYDQFHG�IDFLOLWLHV��VXFK�DV�DGG�D�VLJQDWXUH�RU�VHW�WKH�SULRULW\�RI�PHVVDJHV�6HQGLQJ�PHVVDJHV�WR�JURXSV�RI�SHRSOH�XVLQJ�JURXSV�VHW�XS�LQ�DQ�DGGUHVV�ERRN�6HQGLQJ�DQG�UHFHLYLQJ�LQVWDQW�PHVVDJHV�ZLWK�DQG�ZLWKRXW�DWWDFKPHQWV�&RPSUHVVLQJ�PHVVDJHV�RQ�VHQGLQJ�DQG�XQ�FRPSUHVV�PHVVDJHV�WKDW�KDYH�EHHQ�UHFHLYHG�$UFKLYLQJ�H�PDLOV�ZKHUH�QHFHVVDU\��VXFK�DV�E\�XVLQJ�IROGHUV�DQG�VXEIROGHUV��/HYHO�� &KRRVLQJ�DQG�XVH�WKH�PRVW�DSSURSULDWH�PHWKRG�RI�DFFHVVLQJ�H�PDLO�$UUDQJLQJ�IRU�UHFHLYHG�H�PDLOV�WR�EH�UH�GLUHFWHG�WR�VSHFLILF�H�PDLO�ER[HV�8VLQJ�DGYDQFHG�VHWWLQJV�ZLWKLQ�H�PDLO�VRIWZDUH��VXFK�DV�WR�PDQDJH�MXQN�H�PDLO�RU�63$0�
8VLQJ�DGGUHVV�ERRNV�DQG�RWKHU�IDFLOLWLHV8VLQJ�DGGUHVV�ERRNV�DQG�RWKHU�IDFLOLWLHV�SURYLGHG�E\�H�PDLO�VRIWZDUH��VXFK�DV�RXW�RI�RIILFH�UHSOLHV�DQG�HQFU\SWLRQ�/HYHO�� 0DLQWDLQLQJ�DQ�H�PDLO�DGGUHVV�ERRN�/HYHO�� 6HWWLQJ�XS�JURXSV�IRU�VHQGLQJ�H�PDLOV�WR�&RPSUHVVLQJ�DQG�GH�FRPSUHVV�H�PDLO�DWWDFKPHQWV�/HYHO�� 8VLQJ�DGYDQFHG�IDFLOLWLHV�DQG�VHWWLQJV�WR�LPSURYH�WKH�SHUIRUPDQFH�RI�H�PDLO��VXFK�DV�HQFU\SWLRQ�VRIWZDUH�WR�SURWHFW�H�PDLO�IURP�EHLQJ�UHDG�E\�H[WHUQDO�XVHUV�
)RUPDWWLQJ�H�PDLOV)RUPDWWLQJ�H�PDLOV�WR�PDNH�WKHP�FRPPXQLFDWH�IRU�HIIHFWLYHO\�/HYHO�� )RUPDWWLQJ�FKDUDFWHU��VXFK�DV�E\�FKDQJLQJ�IRQW��W\SHIDFH���W\SH�VL]H�DQG�FRORXU�)RUPDWWLQJ�SDUDJUDSKV�XVLQJ�DOLJQPHQW��EXOOHWV��QXPEHULQJ�DQG�LQGHQWV�/HYHO�� &KDQJLQJ�GHVLJQ�DQG�IRUPDW�RI�H�PDLOV��VXFK�DV�E\�XVLQJ�57)��+70/�DQG�SODLQ�WH[W�/HYHO�� &KDQJLQJ�ILOH�IRUPDWV�DQG�HQFRGLQJ�WHFKQLTXHV�WR�LPSURYH�WKH�UHDGDELOLW\�RI�H�PDLO�PHVVDJHV�DQG�DWWDFKPHQWV�
([FKDQJLQJ�LQIRUPDWLRQ:D\V�RI�H[FKDQJLQJ�LQIRUPDWLRQ�RYHU�WKH�,QWHUQHW�RU�DQ�LQWUDQHW�/HYHO�� )ROORZLQJ�WKH�UXOHV�RI�³QHWLTXHWWH´�ZKHQ�FRPPXQLFDWLQJ�ZLWK�RWKHUV�/HYHO�� &KRRVLQJ�DQG�XVLQJ�DSSURSULDWH�PHWKRGV�RI�H[FKDQJLQJ�LQIRUPDWLRQ��VXFK�DV�)73�RU�+773�8VLQJ�LQWHUDFWLYH�VLWHV�/HYHO�� &KRRVLQJ�DQG�XVLQJ�DQ�DSSURSULDWH�PHWKRG�IRU�H[FKDQJLQJ�UHDO�WLPH�LQIRUPDWLRQ��VXFK�DV�YLGHR�DQG�VRXQG��YLUWXDO�PHHWLQJ�VRIWZDUH�RU�OLYH�FKDW�VHVVLRQV�$GMXVWLQJ�WKH�IRUPDW�RI�LQIRUPDWLRQ�WR�PDNH�LW�HDVLHU�WR�H[FKDQJH�
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:RUG�SURFHVVLQJ�VRIWZDUH
7KLV�LV�WKH�DELOLW\�WR�XVH�D�VRIWZDUH�DSSOLFDWLRQ�GHVLJQHG�IRU�WKH�FUHDWLRQ��HGLW�DQG�SURGXFWLRQ RI�GRFXPHQWV�DQG�WH[W��H�J��ZULWLQJ�D�OHWWHU��PHPR�RU�&9��
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x SURGXFLQJ�VLPSOH�GRFXPHQWV��HJ�SURGXFLQJ�OHWWHUV��HQYHORSHV��PHPRV��VLPSOH�UHSRUWV��ID[HV��&9V��DJHQGDV��SRVWHUV��WUDYHO�GLUHFWLRQV�DQG�VLPSOH�ZHE�SDJHV��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x XVLQJ�D�ZLGH�UDQJH�RI�WRROV�DQG�WHFKQLTXHV�WR�SURGXFH�SURIHVVLRQDO�ORRNLQJ�GRFXPHQWV��HJ�SURGXFLQJ�PDLO�PHUJHG�EXVLQHVV�OHWWHUV�DQG�LQYRLFHV��PRUH�FRPSOH[�UHSRUWV�DQG�FRQWHQW�IRU�ZHE�SDJHV��,Q�DGGLWLRQ D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x FXVWRPLVLQJ�DQG�DXWRPDWLQJ�WRROV�DQG�WHFKQLTXHV�WR�SURGXFH�FRPSOH[�GRFXPHQWV��HJ�SURGXFLQJ�QHZVOHWWHUV��MRXUQDOV��FRPSOH[�UHSRUWV��IRUP�OHWWHUV��IRUP�HQYHORSHV�DQG�IRUP�DGGUHVV�ODEHOV��
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�

7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�
/HYHO��8VH�ZRUG�SURFHVVLQJ�VRIWZDUH�WR�SURGXFH�DSSURSULDWH�VLPSOH�GRFXPHQWV�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�VXLWDEOH�x 6LPSOH�ZRUG�SURFHVVLQJ GRFXPHQWV�
x +DQGOLQJ ILOHV�x &RPELQLQJ�LQIRUPDWLRQ�x (GLWLQJ�WH[W�)RUPDWWLQJ�WH[W��/D\LQJ�RXW� DQG&KHFNLQJ�WH[W LQ�VLPSOH�GRFXPHQWV�/HYHO��8VH�ZRUG�SURFHVVLQJ�VRIWZDUH�HIIHFWLYHO\�WR�SURGXFH�SURIHVVLRQDO�ORRNLQJ�GRFXPHQWV�WKDW�FRPPXQLFDWH�FOHDUO\�DQG�DFFXUDWHO\�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�FOHDU�DQG�DSSURSULDWH�x 3URIHVVLRQDO�ORRNLQJZRUG�SURFHVVLQJGRFXPHQWV�

x +DQGOLQJ ILOHV�DSSURSULDWHO\�x &RPELQLQJ LQIRUPDWLRQ RI�GLIIHUHQW�W\SHV�x (GLWLQJ�WH[W�)RUPDWWLQJ�WH[W��/D\LQJ�RXW� DQG&KHFNLQJ�WH[W WR�PDNH�GRFXPHQWV�ORRN�SURIHVVLRQDO�x ,PSURYLQJ�HIILFLHQF\ ± VKRUW�FXWV�/HYHO��8VH�ZRUG�SURFHVVLQJ�VRIWZDUH�HIILFLHQWO\�WR�SURGXFH�FRPSOH[�GRFXPHQWV�WKDW�FRPPXQLFDWH�HIIHFWLYHO\�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV ZHOO�VWUXFWXUHG�DQG ILW�IRU�SXUSRVH�x &RPSOH[�ZRUG�SURFHVVLQJ GRFXPHQWV�

x +DQGOLQJ ILOHV DQG�FRQYHUWLQJ�WKHP�x &RPELQLQJ�LQIRUPDWLRQ�WR�FUHDWH�FRPSOH[�GRFXPHQWV�x (GLWLQJ�WH[W�)RUPDWWLQJ�WH[W��/D\LQJ�RXW� DQG&KHFNLQJ�WH[W LQ�FRPSOH[�GRFXPHQWV�x ,PSURYLQJ�HIILFLHQF\± FXVWRPLVLQJ�DQG�DXWRPDWLQJ
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
3URGXFH�LQIRUPDWLRQ+RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\�DQG�DFFXUDWHO\��WDNLQJ�LQWR�DFFRXQW�WLPH��FRQWHQW��PHDQLQJ�DQG�RUJDQLVDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�WKH�QHHGV�RI�WKH�DXGLHQFH�/HYHO�� .QRZ�ZKR�DQG�ZKDW�WKH�LQIRUPDWLRQ�LV�IRU��ZKHUH�LW�ZLOO�EH�XVHG��HJ�RQ�VFUHHQ�RU�KDUG�FRS\��DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�FOHDUO\�DQG�DFFXUDWHO\�ZLWK�WKH�DXGLHQFH��ZKHUH�DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\��E\�VWUXFWXULQJ�WKH�FRQWHQW�WR�WDNH�DFFRXQW�RI�GLIIHUHQW�FRQWH[WV�DQG�DXGLHQFH�QHHGV�
:RUG�SURFHVVLQJ�GRFXPHQWV+RZ�WR�SURGXFH�VLPSOH��SURIHVVLRQDO�ORRNLQJ�DQG�FRPSOH[�ZRUG�SURFHVVLQJ�GRFXPHQWV�/HYHO�� +RZ�WR�SURGXFH�VLPSOH�ZRUG�SURFHVVLQJ�GRFXPHQWV�WKDW�DUH�DFFXUDWH�DQG�ZHOO�ODLG�RXW��6LPSOH�GRFXPHQWV�ZLOO�KDYH�VWUXFWXUH�DQG�VW\OH�WKDW�LV�RIWHQ�XVHG��3URGXFLQJ�WKHP�PD\�LQYROYH�XVLQJ�D�WHPSODWH�RU�ZRUNLQJ�IURP�DQ�H[LVWLQJ�H[DPSOH��/HYHO�� +RZ�WR�SURGXFH�SURIHVVLRQDO�ORRNLQJ�ZRUG�SURFHVVLQJ�GRFXPHQWV�IRU�D�ZLGH�YDULHW\�RI�XVHV��3URIHVVLRQDO�ORRNLQJ�GRFXPHQWV�DUH�ZHOO�VWUXFWXUHG�DQG�DSSURSULDWHO\�VW\OHG�VR�WKDW�WKH\�FRPPXQLFDWH�HIIHFWLYHO\��/HYHO�� +RZ�WR�SURGXFH�ZRUG�SURFHVVLQJ�GRFXPHQWV�WKDW�DUH�FRPSOH[�LQ�WHUPV�RI�FRQWHQW�DQG�PHDQLQJ�DV�ZHOO�DV�WKH�XQGHUVWDQGLQJ��VNLOOV�DQG�WHFKQLTXHV�QHHGHG�WR�SURGXFH�WKHP��6NLOOV�DQG�WHFKQLTXHV
+DQGOLQJ ILOHV)LOH�KDQGOLQJ�WHFKQLTXHV�DSSURSULDWH�IRU�WKH�VRIWZDUH�LQ�XVH�/HYHO�� 8VLQJ�EDVLF�ILOH�KDQGOLQJ�WHFKQLTXHV�IRU�WKH�VRIWZDUH��VXFK�DV�FUHDWH��RSHQ��VDYH��DV��DQG�SULQW�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�KDQGOH��RUJDQLVH�DQG�VDYH�ILOHV��/HYHO�� &RQYHUWLQJ�ILOHV�WR�DQRWKHU�VXLWDEOH�IRUPDW��ZKHUH�QHFHVVDU\�
&RPELQLQJ LQIRUPDWLRQ�:D\V�RI�FRPELQLQJ�LQIRUPDWLRQ�RI�YDULRXV�W\SHV�/HYHO�� 8VLQJ�EDVLF�WHFKQLTXHV�WR�FRPELQH�LQIRUPDWLRQ��VXFK�DV�LQVHUW��VL]H�DQG�SRVLWLRQ�/HYHO�� /LQNLQJ�LQIRUPDWLRQ�ZLWKLQ�WKH�VDPH�W\SH�RI�VRIWZDUH��$GGLQJ�LQIRUPDWLRQ�IURP�RQH�W\SH�RI�VRIWZDUH�WR�LQIRUPDWLRQ�SURGXFHG�XVLQJ�GLIIHUHQW�VRIWZDUH��VXFK�DV�D�VSUHDGVKHHW�JUDSK�WR�D�ZRUG�SURFHVVLQJ�GRFXPHQW��WH[W�WR�DQ�LPDJH�ILOH��SLFWXUH�WR�D�SUHVHQWDWLRQ�VOLGH��RU�VLPSOH�LQIRUPDWLRQ�IURP�D�GDWDEDVH�RQWR�D�ZHEVLWH��/HYHO�� ([SRUWLQJ�DQG�LPSRUWLQJ��OLQN�REMHFWV�EHWZHHQ�GLIIHUHQW�VRIWZDUH�0DNLQJ�UHIHUHQFHV�WR�H[WHUQDO�GDWD��VXFK�DV�K\SHUOLQNV��REMHFW�OLQNLQJ�DQG�HPEHGGLQJ�8VLQJ�DGYDQFHG�WHFKQLTXHV�IRU�FRPELQLQJ�RU�PHUJLQJ�YHUVLRQV�RI�LQIRUPDWLRQ�IURP�GLIIHUHQW�XVHUV�
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(GLWLQJ�WH[W(GLWLQJ�IRU�WH[W�LQ�VLPSOH��SURIHVVLRQDO�ORRNLQJ�DQG�FRPSOH[�GRFXPHQWV�/HYHO�� 8VLQJ�EDVLF�HGLWLQJ�WHFKQLTXHV�DSSURSULDWHO\��VXFK�DV�LQVHUW��GHOHWH��FXW��FRS\��SDVWH��GUDJ�DQG�GURS��ILQG�DQG�UHSODFH�/HYHO�� 8VLQJ�D�ZLGH�UDQJH�RI�HGLWLQJ�WHFKQLTXHV�DSSURSULDWHO\��VXFK�DV�x VL]H�DQG�VRUW�x LQVHUWLQJ�VSHFLDO�FKDUDFWHUV�DQG�V\PEROV��DQGx PDLO�PHUJH�/HYHO�� 8VLQJ�DGYDQFHG�HGLWLQJ�WHFKQLTXHV�DSSURSULDWHO\��VXFK�DV�x VRUWLQJ�DQG�PHUJLQJ�D�GDWD�VRXUFH�ZLWK�PDLQ�GRFXPHQW�x FKDQJLQJ�VHFXULW\�x DXWKRULQJ�WRROV�x FUHDWLQJ��PRGLI\LQJ�DQG�PHUJLQJ�GLIIHUHQW�YHUVLRQV��DQGx LPSURYLQJ�HIILFLHQF\�IRU�XVHUV��HJ�K\SHUOLQNV��
)RUPDWWLQJ WH[W)RUPDWWLQJ�WH[W�XVLQJ�DSSURSULDWH�WHFKQLTXHV�IRU�FKDUDFWHUV��OLQHV��SDUDJUDSKV��SDJHV��VHFWLRQV��FROXPQV�DQG�VW\OHV�/HYHO�� )RUPDWWLQJ�VLPSOH�ZRUG�SURFHVVLQJ�GRFXPHQWV�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��IRU�x FKDUDFWHUV�± VXFK�DV��VL]H��IRQW��W\SHIDFH���FRORXU��EROG��XQGHUOLQH�DQG�LWDOLF�x SDUDJUDSKV�± VXFK�DV��DOLJQPHQW��EXOOHWV��QXPEHULQJ��OLQH�VSDFLQJ��ERUGHUV��VKDGLQJ��WDEV�DQG�LQGHQWV��x OLQHV�± VXFK�DV��VSDFLQJ��DOLJQPHQW�DQG�EUHDNV��DQGx SDJHV�± VXFK�DV��VL]H��RULHQWDWLRQ��PDUJLQV��SDJH�QXPEHUV��GDWH�DQG�WLPH�/HYHO�� )RUPDWWLQJ�LQIRUPDWLRQ�LQ�OLQH�ZLWK�DQ�RUJDQLVDWLRQDO�KRXVH�VW\OH�)RUPDWWLQJ�ZRUG�SURFHVVLQJ�GRFXPHQWV�WR�PDNH�WKHP�ORRN�SURIHVVLRQDO��XVLQJ�D�ZLGH�UDQJH�RI�WRROV�DQG�WHFKQLTXHV��IRU�x WDEV�x FROXPQV�± VXFK�DV��DGGLQJ�FROXPQV�WR�ZKROH�GRFXPHQW�DQG�SDUW�RI�D�SDJH�x VW\OHV�± VXFK�DV��DSSO\�DQ�H[LVWLQJ�VW\OH�WR�D�ZRUG��OLQH�RU�SDUDJUDSK�x SDJHV�± VXFK�DV��KHDGHUV�DQG�IRRWHUV��LQVHUWLQJ�SDJH�EUHDNV��DQGx ILOHV�± VXFK�DV��FKDQJH�IRUPDW�RI�ZRUG�SURFHVVLQJ�GRFXPHQWV�WR�57)�RU�+70/�/HYHO�� )RUPDWWLQJ�FRPSOH[�ZRUG�SURFHVVLQJ�GRFXPHQWV�HIIHFWLYHO\�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��IRU�x VHFWLRQV�± IRUPDWWLQJ�WH[W�GLIIHUHQWO\�LQ�HDFK�VHFWLRQ�x VW\OHV�± VXFK�DV��FUHDWH��UHQDPH�DQG�PRGLI\�VW\OHV��HJ�FKDUDFWHUV��WDEV�DQG�SDUDJUDSKV��
/D\LQJ�RXW/D\LQJ�RXW�GRFXPHQWV�WR�FRPPXQLFDWH�HIIHFWLYHO\��VXFK�DV�XVLQJ�WDEOHV��WHPSODWHV�DQG�VWUXFWXUH�/HYHO�� &UHDWLQJ�VLPSOH�WDEOHV�DQG�DGG�GDWD�WR�WKHP�(QWHULQJ�WH[W�LQWR�H[LVWLQJ�WHPSODWHV��VXFK�DV�IRU�OHWWHUV��ID[HV�DQG�ZHE�SDJHV�/HYHO�� 8VLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV�IRU�FUHDWLQJ��HGLWLQJ�DQG�IRUPDWWLQJ�SURIHVVLRQDO�ORRNLQJ�WDEOHV��VXFK�DV�LQVHUW�WDEOHV��FUHDWH��DGG�DQG�GHOHWH�FROXPQV��PRGLI\�FROXPQ�ZLGWK�DQG�URZ�KHLJKW��DGG�ERUGHUV�DQG�VKDGLQJ�6HOHFWLQJ��FKDQJLQJ�DQG�XVLQJ�DSSURSULDWH�WHPSODWHV�/HYHO�� 8VLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV�IRU�FUHDWLQJ��HGLWLQJ�DQG�IRUPDWWLQJ�FRPSOH[�WDEOHV��VXFK�DV�FRQYHUW�WH[W�WR�WDEOHV�DQG�WDEOHV�WR�WH[W�&UHDWLQJ�VXLWDEOH�WHPSODWHV�&KDQJLQJ�GRFXPHQW VWUXFWXUH��VXFK�DV�KHDGLQJV��IRRWQRWHV��ERRNPDUNV��ZDWHUPDUNV��FDSWLRQV�DQG�QXPEHUHG�SDUDJUDSKV��DQG�DOVR�FURVV�UHIHUHQFHV�WR�WKHVH��VXFK�DV�LQGH[HV�DQG�WDEOH�RI�FRQWHQW��
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&KHFNLQJ WH[W&KHFNLQJ�WH[W�WR�PDNH�VXUH�WKDW�LW�LV�DFFXUDWH��FRQVLVWHQW�DQG�ZHOO�ODLG�RXW�/HYHO�� 8VLQJ�VSHOO�FKHFN��JUDPPDU�FKHFN�DQG�ZRUG�FRXQW�WR�FKHFN�WKH�DFFXUDF\�RI�VLPSOH�WH[W�/HYHO�� 8VLQJ�SURRI�UHDGLQJ�WHFKQLTXHV�WR�FKHFN�WKDW�WH[W�ORRNV�SURIHVVLRQDO��&KHFNLQJ�OLQH��SDUDJUDSK�DQG�SDJH�EUHDNV�IDOO�LQ�DSSURSULDWH�SODFHV��DQG�FKHFN�WKDW�KHDGLQJV��VXEKHDGLQJV�DQG�RWKHU�IRUPDWWLQJ�WHFKQLTXHV�DUH�XVHG�DSSURSULDWHO\��/HYHO�� &KHFNLQJ�WKDW�VWUXFWXUH��VW\OH�DQG�IRUPDWWLQJ�DUH�XVHG�WR�DLG�PHDQLQJ�LQ�FRPSOH[�WH[W��
,PSURYLQJ HIILFLHQF\:D\V�RI�LPSURYLQJ�HIILFLHQF\�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� 6HWWLQJ�XS�VKRUW�FXWV��/HYHO�� &XVWRPLVLQJ�PHQXV�DQG�WRROEDUV�$XWRPDWLQJ�FRPPRQ�WDVNV��VXFK�DV�E\�XVLQJ�PDFURV�
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6SUHDGVKHHW�VRIWZDUH�
7KLV�LV�WKH�DELOLW\�WR�XVH�D�VRIWZDUH�DSSOLFDWLRQ�GHVLJQHG�WR�UHFRUG�GDWD�LQ�URZV�DQG�FROXPQV��DQG�SHUIRUP�FDOFXODWLRQV�ZLWK�QXPHULFDO�GDWD��HJ�0LFURVRIW�([FHO��6XQ�2IILFH�6WDU��/RWXV��������$SSOH�:RUNV�RU�VLPLODU�SDFNDJHV���$�VSUHDGVKHHW�FDQ�EH�XVHG�IRU�GLIIHUHQW�WDVNV��VXFK�DV�EXGJHWLQJ��SURGXFLQJ�WDEOHV��FDOFXODWLQJ�KRXVH�KROG�ELOOV�RU�SURGXFLQJ�JUDSKV�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x HQWHULQJ�GDWD�LQWR�FHOOV��x XVLQJ�VLPSOH�IRUPXODH�DQG�IXQFWLRQV��HJ�VXP��GLYLGH��PXOWLSO\��WDNH�DZD\�DQG�IUDFWLRQV���DQGx VLPSOH�WRROV�WR�HGLW��VRUW��SUHVHQW�DQG�FKHFN�VSUHDGVKHHWV��HJ�D�GXW\�URWD�IRU�VWDII�RU�D�ZRUN�VKHHW�IRU�NHHSLQJ�WUDFN�RI�H[SHQVHV��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x XVLQJ�PRUH�FRPSOH[�IRUPXODH�DQG�IXQFWLRQV��HJ�PDWKHPDWLFDO��VWDWLVWLFDO�DQG�ILQDQFLDO��DQG�WRROV��HJ�PRQWKO\�H[SHQGLWXUH�DQG�VDOHV�ILJXUHV��FDVK�IORZ�IRUHFDVWV�DQG�JUDSKV�RI�UHVXOWV��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x SURGXFLQJ�VSUHDGVKHHWV�IRU�DQDO\VLQJ�DQG�LQWHUSUHWLQJ�FRPSOH[�GDWD��HJ�D�FRVW�EHQHILW�DQDO\VLV��EXGJHWV�DQG�DQQXDO�DFFRXQWV��
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ RI�

7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�
/HYHO��(QWHU�GDWD�LQWR�FHOOV�DQG�XVH�VSUHDGVKHHW�VRIWZDUH�WR�SURGXFH�DSSURSULDWH�VLPSOH�VSUHDGVKHHW�GRFXPHQWV�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�VXLWDEOH�x 6LPSOHVSUHDGVKHHWV�x +RZ�WR�DQDO\VH�DQG�LQWHUSUHW VLPSOH�GDWD��

x +DQGOLQJ ILOHV�x &RPELQLQJ�LQIRUPDWLRQ�x (QWHULQJ�DQG�HGLWLQJ�VSUHDGVKHHW�GDWD�)RUPDWWLQJ�VSUHDGVKHHWV� DQG&KHFNLQJ�VSUHDGVKHHWV XVLQJ�EDVLF�WRROV�x 8VLQJ�VLPSOH IXQFWLRQV�DQG�IRUPXODV�x $QDO\VLQJ�DQG�LQWHUSUHWLQJ��DQG3UHVHQWLQJ VLPSOH GDWD�/HYHO��8VH�VSUHDGVKHHW�VRIWZDUH�HIIHFWLYHO\�WR�SURGXFH�PRUH�FRPSOH[�VSUHDGVKHHWV�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�FOHDU�DQG�DSSURSULDWH�x 0RUH�FRPSOH[VSUHDGVKHHWV�x +RZ�WR�DQDO\VH�DQG�LQWHUSUHW PRUH�FRPSOH[�GDWD�

x +DQGOLQJ ILOHV DSSURSULDWHO\�x &RPELQLQJ�LQIRUPDWLRQ RI�GLIIHUHQW�W\SHV�x (QWHULQJ�DQG�HGLWLQJ�VSUHDGVKHHW�GDWD�)RUPDWWLQJ�VSUHDGVKHHWV� DQG&KHFNLQJ�VSUHDGVKHHWV�XVLQJ�D�UDQJH�RI�WRROV�x 8VLQJ�IXQFWLRQV�DQG�IRUPXODV�LQ�PRUH�FRPSOH[�W\SHV�RI�VSUHDGVKHHW�x $QDO\VLQJ�DQG�LQWHUSUHWLQJ��DQG3UHVHQWLQJ PRUH�FRPSOH[ GDWD�x ,PSURYLQJ�HIILFLHQF\�± VKRUW�FXWV�/HYHO��8VH�VSUHDGVKHHW�VRIWZDUH�WR�SURGXFH�VSUHDGVKHHWV�WKDW�HQDEOH�FRPSOH[�GDWD�WR�EH�DQDO\VHG��LQWHUSUHWHG�DQG�FRPPXQLFDWHG�HIIHFWLYHO\�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LVZHOO�VWUXFWXUHG�DQGILW�IRU�SXUSRVH�x 7HFKQLFDOO\ FRPSOH[VSUHDGVKHHWV�x +RZ�WR�DQDO\VH�DQG�LQWHUSUHW�FRPSOH[GDWD�

x +DQGOLQJ ILOHV DQG�FRQYHUWLQJ�WKHP�x &RPELQLQJ�LQIRUPDWLRQ�WKDW�LV�FRPSOH[�x (QWHULQJ�DQG�HGLWLQJ�VSUHDGVKHHW�GDWD�)RUPDWWLQJ�VSUHDGVKHHWV� DQG&KHFNLQJ�VSUHDGVKHHWV LQYROYLQJ�FRPSOH[�GDWD�x 8VLQJ�IXQFWLRQV�DQG�IRUPXODV�WR�VROYH�FRPSOH[�SUREOHPV�x $QDO\VLQJ�DQG�LQWHUSUHWLQJ��DQG3UHVHQWLQJ FRPSOH[�GDWD�x ,PSURYLQJ HIILFLHQF\�± FXVWRPLVLQJ�DQG�DXWRPDWLQJ�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
3URGXFH�LQIRUPDWLRQ+RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\�DQG�DFFXUDWHO\��WDNLQJ�LQWR�DFFRXQW�WLPH��FRQWHQW��PHDQLQJ�DQG�RUJDQLVDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�WKH�QHHGV�RI�WKH�DXGLHQFH�/HYHO�� .QRZ�ZKR�DQG�ZKDW�WKH�LQIRUPDWLRQ�LV�IRU��ZKHUH�LW�ZLOO�EH�XVHG��HJ�RQ�VFUHHQ�RU�KDUG�FRS\��DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�FOHDUO\�DQG�DFFXUDWHO\�ZLWK�WKH�DXGLHQFH��ZKHUH�DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\��E\�VWUXFWXULQJ�WKH�FRQWHQW�WR�WDNH�DFFRXQW�RI�GLIIHUHQW�FRQWH[WV�DQG�DXGLHQFH�QHHGV�
6SUHDGVKHHWV�+RZ�WR�SURGXFH�VLPSOH��PRUH�FRPSOH[�DQG�WHFKQLFDOO\�FRPSOH[�VSUHDGVKHHWV�/HYHO�� +RZ�WR�SURGXFH VLPSOH�VSUHDGVKHHW�WKDW�DUH�DFFXUDWH�DQG�ZHOO�ODLG�RXW��6LPSOH�GRFXPHQWV�ZLOO�KDYH�VWUXFWXUH�WKDW�LV�VLPSOH��3URGXFLQJ�WKHP�PD\�LQYROYH�HQWHULQJ�GDWD�LQWR�DQ�H[LVWLQJ�VSUHDGVKHHW�RU�ZRUNLQJ�IURP�DQ�H[LVWLQJ�H[DPSOH��/HYHO�� +RZ�WR�SURGXFH�PRUH�FRPSOH[�VSUHDGVKHHWV�IRU�D�ZLGH�YDULHW\�RI�XVHV��0RUH�FRPSOH[�VSUHDGVKHHW�GRFXPHQWV�ZLOO�KDYH�VWUXFWXUH�WKDW�LV�IDPLOLDU�RU�RIWHQ�XVHG��/HYHO�� +RZ�WR�SURGXFH�VSUHDGVKHHWV�WKDW�DUH�WHFKQLFDOO\�FRPSOH[�LQ�WHUPV�RI�FRQWHQW�DQG�DQDO\VLV��DV�ZHOO�DV�WKH�XQGHUVWDQGLQJ��VNLOOV�DQG�WHFKQLTXHV�QHHGHG�WR�SURGXFH�WKHP��
$QDO\VH�DQG�LQWHUSUHW�+RZ�WR�DQDO\VH�DQG�LQWHUSUHW�VLPSOH��DQG�FRPSOH[�GDWD/HYHO�� :KDW�PHWKRGV�FDQ�EH�XVHG�IRU�VLPSOH�GDWD�/HYHO�� :KDW�PHWKRGV�DUH�VXLWDEOH�IRU�PRUH�FRPSOH[�GDWD�/HYHO�� :KDW�PHWKRGV�FDQ�EH�XVHG�IRU�FRPSOH[�GDWD��VXFK�DV�WR�FRPSDUH�UHODWHG�WRWDOV�RU�SUHGLFW�WUHQGV�6NLOOV�DQG�WHFKQLTXHV
+DQGOLQJ ILOHV)LOH�KDQGOLQJ�WHFKQLTXHV�DSSURSULDWH�IRU�WKH�VRIWZDUH�LQ�XVH�/HYHO�� 8VLQJ�EDVLF�ILOH�KDQGOLQJ�WHFKQLTXHV�IRU�WKH�VRIWZDUH��VXFK�DV�FUHDWH��RSHQ��VDYH��DV��DQG�SULQW�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�KDQGOH��RUJDQLVH�DQG�VDYH�ILOHV��/HYHO�� &RQYHUWLQJ�ILOHV�WR�DQRWKHU�VXLWDEOH�IRUPDW��ZKHUH�QHFHVVDU\�
&RPELQLQJ LQIRUPDWLRQ�:D\V�RI�FRPELQLQJ�LQIRUPDWLRQ�RI�YDULRXV�W\SHV�/HYHO�� 8VLQJ�EDVLF�WHFKQLTXHV�WR�FRPELQH�LQIRUPDWLRQ��VXFK�DV�LQVHUW��VL]H�DQG�SRVLWLRQ�/HYHO�� /LQNLQJ�LQIRUPDWLRQ�ZLWKLQ�WKH�VDPH�W\SH�RI�VRIWZDUH��$GGLQJ�LQIRUPDWLRQ�IURP�RQH�W\SH�RI�VRIWZDUH�WR�LQIRUPDWLRQ�SURGXFHG�XVLQJ�GLIIHUHQW�VRIWZDUH��VXFK�DV�D�VSUHDGVKHHW�JUDSK�WR�D�ZRUG�SURFHVVLQJ�GRFXPHQW��WH[W�WR�DQ�LPDJH�ILOH��SLFWXUH�WR�D�SUHVHQWDWLRQ�VOLGH��RU�VLPSOH�LQIRUPDWLRQ�IURP�D�GDWDEDVH�RQWR�D�ZHEVLWH��/HYHO�� ([SRUWLQJ�DQG�LPSRUWLQJ��OLQN�REMHFWV�EHWZHHQ�GLIIHUHQW�VRIWZDUH�0DNLQJ�UHIHUHQFHV�WR�H[WHUQDO�GDWD��VXFK�DV�K\SHUOLQNV��REMHFW�OLQNLQJ�DQG�HPEHGGLQJ�8VLQJ�DGYDQFHG�WHFKQLTXHV�IRU�FRPELQLQJ�RU�PHUJLQJ�YHUVLRQV�RI�LQIRUPDWLRQ�IURP�GLIIHUHQW�XVHUV�
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(QWHULQJ�DQG�HGLWLQJ�VSUHDGVKHHW�GDWD7HFKQLTXHV�IRU�HQWHULQJ�GDWD�DQG�HGLWLQJ�VSUHDGVKHHWV�/HYHO�� ,QVHUWLQJ�GDWD�LQWR�VLQJOH�FHOOV�8VLQJ�EDVLF�HGLWLQJ�WHFKQLTXHV�DSSURSULDWHO\�LQ�VLPSOH�VSUHDGVKHHWV��VXFK�DV�x DGG�DQG�GHOHWH�URZV�DQG�FROXPQV�DQG�FOHDU�FHOOV��DQGx FXW��FRS\��SDVWH��GUDJ�DQG�GURS��ILQG�DQG�UHSODFH�/HYHO�� ,QVHUWLQJ�GDWD�LQWR�PXOWLSOH�FHOOV�DW�RQFH��8VLQJ�D�ZLGH�UDQJH�RI�HGLWLQJ�WHFKQLTXHV�DSSURSULDWHO\�LQ�PRUH�FRPSOH[�VSUHDGVKHHWV��VXFK�DV�x XVH�DEVROXWH�DQG�UHODWLYH�FHOO�UHIHUHQFHV��DQGx DGG�GDWD�DQG�WH[W�WR�D�FKDUW��FKDQJH�WKH�W\SH�RI�FKDUW�/HYHO�� 8VLQJ�DGYDQFHG�HGLWLQJ�WHFKQLTXHV�DSSURSULDWHO\�LQ�WHFKQLFDOO\�FRPSOH[�VSUHDGVKHHWV��VXFK�DV�x KLGH�DQG�SURWHFW�FHOOV�x FUHDWH�D�ZLGH�UDQJH�RI�W\SHV�RI�FKDUW��DQGx FUHDWH��PRGLI\�DQG�PHUJH�PXOWLSOH�FRSLHV�RI�D�VKDUHG�ZRUNERRN�
)RUPDWWLQJ VSUHDGVKHHWV)RUPDWWLQJ�VSUHDGVKHHWV�XVLQJ�DSSURSULDWH�WHFKQLTXHV�IRU�FHOOV��URZV��FROXPQV��SDJHV�DQG�FKDUWV�/HYHO�� )RUPDWWLQJ�VLPSOH�VSUHDGVKHHWV�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV�IRU�x FHOOV�± VXFK�DV��QXPEHUV��GHFLPDO�SODFH��IRQW�DQG�DOLJQPHQW�x URZV�DQG�FROXPQV�± VXFK�DV��KHLJKW��ZLGWK��ERUGHUV�DQG�VKDGLQJ�x FKDUWV�± VXFK�DV��WLWOHV�DQG�ODEHOV��DQGx SDJHV�± VXFK�DV��VL]H��RULHQWDWLRQ��PDUJLQV��SDJH�QXPEHUV��GDWH�DQG�WLPH�/HYHO�� )RUPDWWLQJ�PRUH�FRPSOH[�VSUHDGVKHHWV�XVLQJ�D�UDQJH�RI�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��IRU�x FHOOV�± VXFK�DV��FRORXU��VKDGLQJ�DQG�ERUGHUV�x FKDUWV�± VXFK�DV��FKDQJH�FKDUW�W\SH��PRYH�DQG�UHVL]H�FKDUW��DQGx SDJHV�± VXFK�DV��KHDGHUV�DQG�IRRWHUV��DGMXVW�SDJH�VHW�XS�IRU�SULQWLQJ�/HYHO�� )RUPDWWLQJ�FRPSOH[�VSUHDGVKHHWV�IRU�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��IRU�x FHOOV�± GDWD�W\SH�x FRQGLWLRQDO�IRUPDWWLQJ��x FKDUWV�± VXFK�DV��IRQW��QXPEHU�IRUPDW��D[LV�VFDOH��FRORXU��DQQRWDWLRQ�DQG�OD\RXW��DQGx SLYRW�WDEOH�UHSRUWV�
&KHFNLQJ�VSUHDGVKHHWV&KHFNLQJ�LQIRUPDWLRQ�LQ�VSUHDGVKHHW�GRFXPHQWV�/HYHO�� &KHFNLQJ�LI�ILJXUHV�HQWHUHG�LQ�D�VLPSOH�VSUHDGVKHHW�DUH�FRUUHFW�/HYHO�� &KHFNLQJ�WKDW�SDJH�EUHDNV�IDOO�LQ�DSSURSULDWH�SODFHV�DQG�WKDW�WKH�IRUPDWWLQJ�LV�DSSURSULDWH�&KHFNLQJ�WKH�DFFXUDF\�RI�UHVXOWV�DQG�VRUW�RXW�HUURUV�LQ�IRUPXODV�/HYHO�� &KHFNLQJ�WKH�YDOLGLW\��UHOHYDQFH�DQG DFFXUDF\�RI�DQDO\VLV�DQG�WKH�LQWHUSUHWDWLRQ�RI�FDOFXODWLRQV�DQG�UHVXOWV�
)XQFWLRQV�DQG�IRUPXODV�6HOHFWLQJ�DQG�XVLQJ�DSSURSULDWH�IXQFWLRQV�DQG�IRUPXODV�LQ�VSUHDGVKHHWV�/HYHO�� 8VLQJ�DSSURSULDWH�IXQFWLRQV�DQG�IRUPXODV�LQ�VLPSOH�VSUHDGVKHHWV��VXFK�DV�VXP��RSHUDWRUV�DQG�IUDFWLRQV�/HYHO�� 8VLQJ�DSSURSULDWH�IXQFWLRQV�DQG�IRUPXODV�LQ�PRUH�FRPSOH[�VSUHDGVKHHWV��VXFK�DV�PDWKHPDWLFDO��VWDWLVWLFDO��ILQDQFLDO�DQG�UHODWLRQDO�/HYHO�� 8VLQJ�DSSURSULDWH�IXQFWLRQV�DQG�IRUPXODV�LQ�WHFKQLFDOO\�FRPSOH[�VSUHDGVKHHWV��VXFK�DV�ORRN�XS��DUJXPHQWV��DUUD\V�DQG�IRUPXODV�IRU�YDOLGDWLQJ�GDWD��
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$QDO\VLQJ�DQG�LQWHUSUHWLQJ��VSUHDGVKHHWV�$QDO\VLQJ�DQG�LQWHUSUHWLQJ�VLPSOH��PRUH�FRPSOH[�DQG�FRPSOH[�GDWD�/HYHO�� 8VLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV�IRU�DQDO\VLQJ�VLPSOH�GDWD� VXFK�DV�DXWRPDWLF�VXE�WRWDOV�DQG�VRUWLQJ�D�FHOO�UDQJH�/HYHO�� 8VLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV�IRU�DQDO\VLQJ�PRUH�FRPSOH[�GDWD��VXFK�DV�ILOWHU�/HYHO�� 8VLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV�IRU�DQDO\VLQJ�FRPSOH[�GDWD��VXFK�DV��x UHWULHYLQJ�WH[W�DQG�GDWD�IURP�D�WDEOH�RU�SUHIRUPDWWHG�DUHD�RQ�D�ZHE�SDJH�x DGGLQJ�GDWD�UHVWULFWLRQV��x DGGLQJ�PHVVDJHV�WR�GDWD�x GDWD�YDOLGDWLRQ�x XVLQJ�IRUPXOD�WR�GHWHUPLQH�YDOLG�HQWULHV�IRU�FHOOV��x GLVSOD\LQJ�GDWD DFFRUGLQJ�WR�LQWHUHVW�x XVLQJ�SLYRW�WDEOHV�WR�FUHDWH��URWDWH�URZV�DQG�FROXPQV�DQG�ILOWHU�GDWD�E\�GLVSOD\LQJ�GLIIHUHQW�SDJHV��DQGx FUHDWLQJ�GDWD�PDSV�ZLWK�WLWOHV��WH[W�DQG�SLQ�PDSV�
3UHVHQWLQJ��VSUHDGVKHHWV�3UHVHQWLQJ�VLPSOH��PRUH�FRPSOH[�DQG�FRPSOH[�GDWD�LQ�VSUHDGVKHHWV�/HYHO�� 8VLQJ�DSSURSULDWH�PHWKRGV�WR�SUHVHQW�VLPSOH�GDWD��VXFK�DV�WDEOHV��EDU�JUDSKV��SLH�FKDUWV�DQG�OLVWV�/HYHO�� 8VLQJ�DSSURSULDWH�PHWKRGV�WR�SUHVHQW�PRUH�FRPSOH[�GDWD��VXFK�DV�WKH�UDQJH�RI�JUDSKV�DQG�FKDUWV�SURYLGHG�E\�WKH�VRIWZDUH��/HYHO�� 8VLQJ�DSSURSULDWH�PHWKRGV�WR�SUHVHQW�FRPSOH[�GDWD��VXFK�DV�YLHZV��SLYRW�WDEOHV�DQG�SLYRW�WDEOH�UHSRUWV�
,PSURYLQJ HIILFLHQF\:D\V�RI�LPSURYLQJ�HIILFLHQF\�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� 6HWWLQJ�XS�VKRUW�FXWV��/HYHO�� &XVWRPLVLQJ�PHQXV�DQG�WRROEDUV�$XWRPDWLQJ�FRPPRQ�WDVNV��VXFK�DV�E\�XVLQJ�PDFURV�
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'DWDEDVH�VRIWZDUH
7KLV�LV�WKH�DELOLW\�WR�XVH�D�VRIWZDUH�DSSOLFDWLRQ��HJ�0LFURVRIW�$FFHVV��6XQ�6WDU�2IILFH��$SSOH�:RUNV��)LOHPDNHU�3UR��VLPLODU�SDFNDJHV�RU�RQH�EXLOW�IRU�DQ�RUJDQLVDWLRQ��GHVLJQHG�WR�RUJDQLVH�DQG�FROODWH�UHODWHG�LQIRUPDWLRQ��HJ�VWRULQJ�DGGUHVVHV�DQG�SKRQH�QXPEHUV��
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x HQWHULQJ�DQG�UHWULHYLQJ�LQIRUPDWLRQ�IURP�GDWDEDVHV��HJ�IRU�QDPHV�DQG�DGGUHVVHV��VWRFN�FRQWURO��WLPH�PDQDJHPHQW�RU�HYHQW�PDQDJHPHQW��E\�UXQQLQJ�VLPSOH�TXHULHV��DQG�x SURGXFLQJ�UHSRUWV��HJ�XVLQJ�PHQXV�RU�VKRUW�FXWV��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x PRGLI\LQJ�VLPSOH��HJ�VLQJOH�WDEOH��QRQ�UHODWLRQDO��GDWDEDVHV��FUHDWLQJ�TXHULHV�XVLQJ�PXOWLSOH�VHOHFWLRQ�FULWHULD�DQG�UHSRUWV��HJ�DERXW�VDOHV�DFWLYLWLHV��RUGHU�GHWDLOV�RU�SURMHFW PDQDJHPHQW��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x PRGLI\LQJ�UHODWLRQDO�GDWDEDVHV��HJ�DERXW�FXVWRPHUV¶�EX\LQJ�PHWKRGV��RUGHU�IUHTXHQF\�DQG�SD\PHQW�SDWWHUQV��
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJRI�

7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�
/HYHO��(QWHU�DQG�UHWULHYH�VSHFLILHG�LQIRUPDWLRQ�XVLQJ�GDWDEDVH�VRIWZDUH�

x +RZ�WR�XVH�DQ�H[LVWLQJ�GDWDEDVH�GHVLJQ x (QWHULQJ GDWD LQWR DQ�H[LVWLQJ�GDWDEDVH�x 5XQQLQJ�VLPSOH�GDWDEDVH�TXHULHV�x 3URGXFLQJ GDWDEDVH UHSRUWV WKDW�DUH�SUH�GHILQHG�x &KHFNLQJ GDWD KDV�EHHQ�HQWHUHG�DSSURSULDWHO\�/HYHO��(QWHU�DQG�UHWULHYH�D�UDQJH�RI�LQIRUPDWLRQ��DQG�FUHDWH�DQG�PRGLI\�GDWDEDVH�ILHOGV�
x :KDW�WKH�EDVLF�SULQFLSOHV�RI�GDWDEDVH GHVLJQ DUH��x :KDW�ILHOG FKDUDFWHULVWLFVWKHUH�PD\�EH�LQ�D�VLPSOH�GDWDEDVH�x +RZ�WR�PDLQWDLQ�GDWDLQWHJULW\ DQG�ZK\�LW�LV�LPSRUWDQW�

x (QWHULQJ GDWD LQWR DQ�H[LVWLQJ�GDWDEDVH�x FUHDWLQJ�ILHOGV�LQ D�VLPSOH�GDWDEDVH�x 0RGLI\LQJ GDWDEDVHV E\�FKDQJLQJ�ILHOG�FKDUDFWHULVWLFV�x )RUPDWWLQJ ± GDWD�DQG�UHSRUWV�x 3ODQQLQJ�DQG�SURGXFLQJ GDWDEDVHUHSRUWV ± EDVHG�RQ�PXOWLSOH�FULWHULD�GDWDEDVH TXHULHV�x &KHFNLQJ GDWD LQ�GDWDEDVHV�x ,PSURYLQJ HIILFLHQF\ ± VKRUW�FXWV�/HYHO��(QWHU�LQIRUPDWLRQ�IURP�D�UDQJH�RI�VRXUFHV��UHWULHYH�DQG�IRUPDW�LQIRUPDWLRQ��DQGPRGLI\�GDWDEDVH�VWUXFWXUHV�

x +RZ�WR�PRGLI\�WKH�GDWDEDVHGHVLJQ ZKHQ�ZRUNLQJ�ZLWK�UHODWHG�WDEOHV�x +RZ�ILHOG FKDUDFWHULVWLFVHQDEOH�GDWD�WR�EH�TXHULHG�DQG�UHSRUWHG�x :KDW�GDWD LQWHJULW\�DQG�RWKHU�LVVXHV�WKHUH�PD\�EH�DQG�KRZ�WR�EDODQFH�WKHP�

x 3URGXFLQJ�IRUPV�IRU�HQWHULQJ GDWD�x 0RGLI\LQJ GDWDEDVHV E\�FKDQJLQJ�GDWD�ILOH�UHODWLRQVKLSV�x )RUPDWWLQJ GDWD ± VW\OHV�IRU�ILHOGV��WDEOHV��UHFRUGV�DQG�UHSRUWV�x &UHDWLQJ�GDWDEDVH UHSRUWV EDVHG�RQ�FRPSOH[ GDWDEDVH TXHULHV RQ�PXOWLSOH�WDEOH�GDWDEDVHV�x &KHFNLQJ GDWD LQ�PXOWLSOH�WDEOH�GDWDEDVHV�x ,PSURYLQJ HIILFLHQF\ ± FXVWRPLVLQJ�DQG�DXWRPDWLQJ�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
'DWDEDVH�GHVLJQ7KH�SULQFLSOHV�RI�GDWDEDVH�GHVLJQ��LQFOXGLQJ�SXUSRVH��XVH�DQG�VWUXFWXUH�/HYHO�� :KDW�W\SHV�RI�LQIRUPDWLRQ�WKH�GDWDEDVH�KDV�EHHQ�GHVLJQHG�IRU��VXFK�DV�QDPHV��DGGUHVVHV��SKRQH�QXPEHUV�DQG�GDWHV�+RZ�WR�XVH�D�IRUP�GHVLJQHG�IRU�HQWHULQJ�GDWD�LQWR�D�GDWDEDVH�+RZ�WR�ILQG�DQG�UHWULHYH�LQIRUPDWLRQ�IURP�D�GDWDEDVH�/HYHO�� :KDW�W\SHV�RI�GHVLJQ�FRQWHQW�DUH�VWRUHG�ZLWKLQ�WKH�GDWDEDVH��VXFK�DV�ILHOG�W\SHV��ILHOG�QDPHV�DQG�WDEOH�QDPHV�+RZ�GDWD�LV�VWUXFWXUHG�LQ�D�VLPSOH��HJ�VLQJOH�WDEOH��QRQ�UHODWLRQDO��GDWDEDVH�/HYHO�� 7KH�SXUSRVH�RI�UHODWLRQVKLSV�LQ�PXOWLSOH�WDEOH�GDWDEDVHV�+RZ�UHODWLRQVKLSV�DUH�HVWDEOLVKHG�LQ�PXOWLSOH�WDEOH�GDWDEDVHV�+RZ�GDWD�LV VWUXFWXUHG�LQ�D�PXOWLSOH�WDEOH�GDWDEDVH�:KDW�ORJLFDO�RSHUDWRUV�DUH�DQG�KRZ�WR�XVH�WKHP��
)LHOG�FKDUDFWHULVWLFV7KH�FKDUDFWHULVWLFV�ILHOGV�PD\�KDYH�DQG�KRZ�WKH\�HQDEOH�GDWD�WR�EH�TXHULHG�DQG�UHSRUWHG��/HYHO�� 1RW�DSSOLFDEOH/HYHO�� :KDW�FKDUDFWHULVWLFV�LQ�D�GDWDEDVH�ILHOGV�PD\�KDYH��VXFK�DV�GDWD�W\SH��ILHOG�QDPH��ILHOG�VL]H�DQG�ILHOG�IRUPDW�+RZ�ILHOG�FKDUDFWHULVWLFV�FDQ�FRQWULEXWH�WR�GDWD�YDOLGDWLRQ�/HYHO�� :KDW�FKDUDFWHULVWLFV�ILHOGV�PD\�KDYH�LQ�D�PXOWLSOH�WDEOH�GDWDEDVH��VXFK�DV�SULPDU\�NH\�DQG�UHODWLRQVKLSV�ZLWK�RWKHU�ILHOGV��+RZ�ILHOG�FKDUDFWHULVWLFV�FDQ�IDFLOLWDWH�TXHULHV�DQG�UHSRUWV�DQG�FDQ�EH�XVHG�WR�YDOLGDWH�GDWD�
'DWD�LQWHJULW\�7KH�LVVXHV�LQ�UHODWLRQ�WR�KDQGOLQJ�GDWD�LQ�D�GDWDEDVH�/HYHO�� 1RW�$SSOLFDEOH�/HYHO�� :K\�LW�LV�LPSRUWDQW�WR�PDLQWDLQ�GDWD�LQWHJULW\�:KDW�PHWKRGV�VKRXOG�EH�XVHG�WR�PDLQWDLQ�GDWD�LQWHJULW\�LQ�D�VLPSOH��HJ�VLQJOH�WDEOH��QRQ�UHODWLRQDO��GDWDEDVH�/HYHO�� :KDW�LVVXHV�WKHUH�DUH�DERXW�KDQGOLQJ�GDWD��VXFK�DV�FRPSOHWHQHVV�RI�GDWD��GDWD�FRQVLVWHQF\�DQG�GDWD�UHGXQGDQF\��:D\V�WR�EDODQFH�GLIIHUHQW�LVVXHV�LQ�KDQGOLQJ�GDWD�+RZ�WR�PDLQWDLQ�GDWD�LQWHJULW\�LQ�D�PXOWLSOH�WDEOH�GDWDEDVH�6NLOOV�DQG�WHFKQLTXHV(QWHULQJ�GDWD7HFKQLTXHV�IRU�HQWHULQJ�GDWD�LQWR�GDWDEDVHV�/HYHO�� $FFHVVLQJ�GDWDEDVH�ILOHV�,QSXWWLQJ�GDWD�DSSURSULDWHO\��VXFK�DV�WR�XSGDWH�ILHOGV�RU�FUHDWH�QHZ�UHFRUGV�'HDOLQJ�DSSURSULDWHO\�ZLWK�GDWD�WKDW�GRHV�QRW�ILW�ZLWKLQ�SUH�VHW�SDUDPHWHUV��VXFK�DV�WKH�VHW�QXPEHU�RI�OLQHV��DGGLWLRQDO�SHUVRQDO�GHWDLOV�RU�GHWDLOV�RI�VHUYLFH�UHTXLUHG�6DYLQJ�GDWDEDVH�ILOHV�/HYHO�� &UHDWLQJ�ILHOGV�IRU�HQWHULQJ�GDWD�ZLWK�WKH�UHTXLUHG�ILHOG�FKDUDFWHULVWLFV��VXFK�DV�QDPH��W\SH��VL]H�DQG�IRUPDW�/HYHO�� &UHDWLQJ�IRUPV�IRU�GDWD�HQWU\�,PSRUWLQJ�GDWD�IURP�H[WHUQDO�VRXUFHV�VXFK�DV�RWKHU�GDWDEDVHV�RU�VSUHDGVKHHWV�
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0RGLI\LQJ�GDWDEDVHV0RGLI\LQJ�GDWDEDVHV�WR�PHHW�XVHU�UHTXLUHPHQWV�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� 0RGLI\LQJ�ILHOG�FKDUDFWHULVWLFV�ZLWKLQ�D�VLPSOH��H�J��VLQJOH�WDEOH��QRQ�UHODWLRQDO��GDWDEDVH�ZKLOH�PDLQWDLQLQJ�WKH�LQWHJULW\�RI�H[LVWLQJ�GDWD��VXFK�DV�QDPH��W\SH�DQG�VL]H�/HYHO�� 0RGLI\LQJ�ILHOG�FKDUDFWHULVWLFV�ZLWKLQ�D�PXOWLSOH�WDEOH�GDWDEDVH�(VWDEOLVKLQJ�GDWD�ILOH�UHODWLRQVKLSV�WKDW�HQDEOH�DSSURSULDWH�LQIRUPDWLRQ�WR�EH�UHWULHYHG�ZKLOH�PDLQWDLQLQJ�WKH�LQWHJULW\�RI�WKH�GDWD��VXFK�DV�SULPDU\�NH\�DQG�ILOH�UHODWLRQVKLSV�/LQNLQJ�GDWD�ZLWK�RWKHU�VRIWZDUH�DSSOLFDWLRQV��VXFK�DV�VSUHDGVKHHWV�RU�ZRUG�SURFHVVLQJ�
)RUPDWWLQJ�GDWD7HFKQLTXHV�IRU�IRUPDWWLQJ�ILHOGV�DQG�GDWDEDVH�VWUXFWXUHV�/HYHO�� 1RW�DSSOLFDEOH�/HYHO�� 8VLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV�WR�IRUPDW�GDWD�WKDW�LV�WH[W DQG�QXPEHUV��)RUPDWWLQJ�UHSRUWV�IURP�VLPSOH��HJ�VLQJOH�WDEOH��QRQ�UHODWLRQDO��GDWDEDVHV�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV�IRU�SDJH�OD\RXW��VXFK�DV�SDJH�VL]H��SDJH�RULHQWDWLRQ��SDJH�QXPEHULQJ��KHDGHUV�DQG�IRRWHUV�DQG�PDUJLQV�/HYHO�� 8VLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV�WR�IRUPDW�DQG�OD\RXW�GDWDEDVH�ILHOGV��WDEOHV��IRUPV��UHFRUGV�DQG�UHSRUWV�IURP�PXOWLSOH�WDEOH�GDWDEDVHV��VXFK�DV��IRQW��FRORXU��FROXPQ�DQG�URZ�&UHDWLQJ�VW\OHV�IRU�ILHOGV��WDEOHV��IRUPV��UHFRUGV�DQG�UHSRUWV�ZLWKLQ�PXOWLSOH�WDEOH�GDWDEDVHV�
&KHFNLQJ GDWD&KHFNLQJ�GDWD�LQ�GDWDEDVHV�/HYHO�� &KHFNLQJ�GDWD�IRU�FRPSOHWHQHVV��DFFXUDF\�DQG�VHFXULW\�XVLQJ�DXWRPDWHG�IDFLOLWLHV�DQG�RQ�OLQH�KHOS�/HYHO�� 8VLQJ�DXWRPDWHG�IDFLOLWLHV�IRU�FKHFNLQJ�GDWD�DQG�UHSRUWV��VXFK�DV�VSHOO�FKHFNLQJ�DQG�VRUWLQJ�GDWD�&KHFNLQJ�UHSRUWV�DUH�IRUPDWWHG�DQG�ODLG�RXW�DSSURSULDWHO\�/HYHO�� &KHFNLQJ�GDWD�LQWHJULW\��IRUPDWWLQJ�DQG�DQ\�OLQNV�ZLWK�RWKHU�DSSOLFDWLRQV�
'DWDEDVH�TXHULHV�7\SHV�RI�TXHULHV�DQG�ZD\V�WR�FDUU\�WKHP�RXW�/HYHO�� 8VLQJ�VLPSOH�TXHULHV�WR�TXHU\�GDWD��VXFK�DV�VLQJOH�FULWHULD�DQG�µVRUW¶��6DYLQJ�GDWD�UHWULHYHG�IURP�WKH�GDWDEDVH�DSSURSULDWHO\�/HYHO�� &UHDWLQJ�DQG�XVLQJ�PXOWLSOH�FULWHULD�TXHULHV�WR�H[WUDFW�GDWD��/HYHO�� 0RGLI\LQJ�WKH�PHWKRG�XVHG�WR�TXHU\�GDWD�WR�PHHW�GLIIHUHQW�UHTXLUHPHQWV��VXFK�DV�GDWDEDVH�ILOH�UHODWLRQVKLSV�DQG�PXOWLSOH�TXHULHV�
'DWDEDVH�UHSRUWV:D\V�WR�SURGXFH�UHSRUWV�IURP�GDWDEDVHV�/HYHO�� 3URGXFLQJ�DSSURSULDWH�SUH�GHILQHG�UHSRUWV�IURP�H[LVWLQJ�GDWDEDVHV�WR�PHHW�XVHU�UHTXLUHPHQWV��VXFK�DV�E\�XVLQJ�PHQXV�RU�VKRUW�FXWV�/HYHO�� 3ODQQLQJ�DQG�SURGXFLQJ�UHSRUWV�IURP�VLQJOH��HJ�VLQJOH�WDEOH��QRQ�UHODWLRQDO��GDWDEDVHV�/HYHO�� 3ODQQLQJ�DQG�SURGXFLQJ�UHSRUWV�IURP�PXOWLSOH�WDEOH�GDWDEDVHV�3URGXFLQJ�UHSRUWV�IRU�XVH�E\�H[WHUQDO�DSSOLFDWLRQV�VXFK�DV�ZRUG�SURFHVVLQJ�
,PSURYLQJ HIILFLHQF\:D\V�RI�LPSURYLQJ�HIILFLHQF\�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� 6HWWLQJ�XS�VKRUW�FXWV��/HYHO�� &XVWRPLVLQJ�PHQXV�DQG�WRROEDUV�$XWRPDWLQJ�FRPPRQ�WDVNV��VXFK�DV�E\�XVLQJ�PDFURV�
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:HEVLWH�VRIWZDUH�
7KLV�LV�WKH�DELOLW\�WR�XVH�DQ�DSSOLFDWLRQ�GHVLJQHG�IRU�SODQQLQJ��EXLOGLQJ�DQG�PDLQWDLQLQJ�VLPSOH�ZHEVLWHV�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x XVLQJ�VRIWZDUH�WR�SODQ�DQG�SURGXFH�D�VLPSOH�ZHE�SDJH��HJ�GLVSOD\LQJ�D�SKRWR�DQG�VKRUW�GHVFULSWLRQ�DERXW�D�SHUVRQ��SURGXFW�RU�D�VPDOO�EXVLQHVV��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x SURGXFLQJ�PXOWLSOH�SDJH�ZHEVLWHV��HJ�PRUH�GHWDLOHG�LQIRUPDWLRQ�DERXW�DQ�RUJDQLVDWLRQ�DQG�ZKDW�WKH\�GR�RU�WKH�SURGXFWV�RU�VHUYLFHV�RIIHUHG�E\�D�FRPSDQ\��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x SURGXFLQJ�LQWHUDFWLYH�ZHEVLWHV��HJ�D�ZHEVLWH�WKDW�DOORZV�WKH�XVHU�WR�XVH�D�JXHVW�ERRN�RU�PHVVDJH�ERDUG��ILOO�LQ�IHHGEDFN�IRUPV�RU�VHQG�D�PHVVDJH��
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ RI� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��8VH�VRIWZDUH�WR�SURGXFH�DSSURSULDWH�VLPSOH�ZHE�SDJHV�

x +RZ�WR�SURGXFH�LQIRUPDWLRQWKDW�LV�VXLWDEOH��x 6LPSOH ZHEVLWHV�x :KDW�ZHEVLWH�IHDWXUHV�DUH�XVHG�x :KDW ODZV�DQG�JXLGHOLQHV�WKHUH�DUH�DEXW�XVLQJ�,7�

x +DQGOLQJ ILOHV�x &RPELQLQJ�LQIRUPDWLRQ�x 3ODQQLQJ�DQG�SURGXFLQJ�VLPSOHZHEVLWHV�x (GLWLQJ��IRUPDWWLQJ�DQG�OD\LQJ�RXW�FRQWHQW IRU VLPSOH ZHEVLWHV�x &KHFNLQJ�WH[W��DQG&KHFNLQJ�LPDJHV IRU�VLPSOH ZHE�VLWHV�x 8SORDGLQJ FRQWHQW�/HYHO��8VH�VRIWZDUH�HIIHFWLYHO\�WR�SURGXFH�PXOWLSOH�SDJH�ZHE�VLWHV�WKDW�FRPPXQLFDWH�FOHDUO\�DQG�DFFXUDWHO\�

x +RZ�WR�SURGXFH�LQIRUPDWLRQWKDW�LV�FOHDU�DQG�DSSURSULDWH��x 0XOWLSOH�SDJH ZHEVLWHV�x 5HYLHZ�ZHEVLWH�IHDWXUHV�IRU�WKH�XVHU�x :KDW�DQG�KRZ ODZV�DQG�JXLGHOLQHV�DIIHFW�WKH�XVH�RI�,7�x 8VHU LVVXHV IRU�ZHEVLWHV�

x +DQGOLQJ ILOHV�DSSURSULDWHO\�x &RPELQLQJ�LQIRUPDWLRQ RIGLIIHUHQW�W\SHV�x 3ODQQLQJ�DQG�SURGXFLQJ�PXOWLSOH�SDJH�ZHE�VLWHV�x (GLWLQJ��IRUPDWWLQJ�DQG�OD\LQJ�RXW�FRQWHQW IRU PXOWLSOH�SDJH ZHE�VLWHV�x &KHFNLQJ�WH[W��DQG&KHFNLQJ�LPDJHV IRU�PXOWLSOH�SDJH�ZHEVLWHV�x 8SORDGLQJ�DQG�PDLQWDLQLQJFRQWHQW�/HYHO��8VH�VRIWZDUH�HIILFLHQWO\�WR�SURGXFH�LQWHUDFWLYH�ZHE�SDJHV�WKDW�FRPPXQLFDWH�HIIHFWLYHO\�

x +RZ�WR�SURGXFH�LQIRUPDWLRQWKDW�LV�ZHOO�VWUXFWXUHG�DQG�ILW�IRU�SXUSRVH��x ,QWHUDFWLYH ZHEVLWHV�x 5HYLHZ�ZHEVLWH�IHDWXUHV WKDW�DUH�LQWHUDFWLYH�DQG�FRPPHUFLDO�IRU�WKH�RZQHU�x +RZ�WR�FRPPXQLFDWH ODZV�DQG�JXLGHOLQHV�DERXW�WKH�XVH�RI�,7�x +RZ�WR�NHHS XVHU LVVXHV WR�D�PLQLPXP�

x +DQGOLQJ ILOHV DQG�FRQYHUWLQJ�WKHP�x &RPELQLQJ�LQIRUPDWLRQ WKDW�LV�FRPSOH[�x 3ODQQLQJ�DQG�SURGXFLQJ�LQWHUDFWLYH�ZHE�SDJHV�x (GLWLQJ��IRUPDWWLQJ�DQG�OD\LQJ�RXW�FRQWHQW�IRU LQWHUDFWLYH ZHE�SDJHV�x &KHFNLQJ�WH[W��DQG&KHFNLQJ�LPDJHV IRU�LQWHUDFWLYH�ZHEVLWHV�x 8SORDGLQJ�FRQWHQW�WR�PDNH�ORDGLQJ�IDVWHU�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
3URGXFH�LQIRUPDWLRQ+RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\�DQG�DFFXUDWHO\��WDNLQJ�LQWR�DFFRXQW�WLPH��FRQWHQW��PHDQLQJ�DQG�RUJDQLVDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�WKH�QHHGV�RI�WKH�DXGLHQFH�/HYHO�� .QRZ�ZKR�DQG�ZKDW�WKH�LQIRUPDWLRQ�LV�IRU��ZKHUH�LW�ZLOO�EH�XVHG��HJ�RQ�VFUHHQ�RU�KDUG�FRS\��DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�FOHDUO\�DQG�DFFXUDWHO\�ZLWK�WKH�DXGLHQFH��ZKHUH�DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\��E\�VWUXFWXULQJ WKH�FRQWHQW�WR�WDNH�DFFRXQW�RI�GLIIHUHQW�FRQWH[WV�DQG�DXGLHQFH�QHHGV�
:HEVLWHV'LIIHUHQW�W\SHV�RI�ZHEVLWHV�/HYHO�� 6LQJOH�SDJH�ZHEVLWHV��VXFK�DV�WKRVH�ZLWK�WH[W��D�SKRWR�DQG�D�EDFNJURXQG�/HYHO�� 0XOWLSOH�SDJH�ZHE�VLWHV�WKDW�VHW�RXW�LQIRUPDWLRQ�RQ�GLIIHUHQW�SDJHV��VXFK�DV�DERXW�FRQWDFW�GHWDLOV��HPSOR\HHV��LQWHUHVWV��VHUYLFHV�RU�SURGXFWV�/HYHO�� ,QWHUDFWLYH�ZHE�SDJHV�WKDW�DOORZ�WKH�XVHU�WR�GR�WKLQJV��VXFK�DV�OHDYH�PHVVDJHV��FKDW�RU�ILOO�LQ�IRUPV�
:HEVLWH�IHDWXUHV:KDW�ZHEVLWH�IHDWXUHV�WKHUH�DUH�DQG WKH�EHQHILWV�DQG�GUDZEDFNV�IRU�WKH�XVHU�DQG�ZHEVLWH�RZQHU�/HYHO�� :KDW�GLIIHUHQW�IHDWXUHV�DUH�XVHG�RQ�ZHEVLWHV��VXFK�DV�EDFNJURXQGV��FRQWHQW��VRXQG��IUDPHV��DFWLRQ�EXWWRQV��OLQNV�DQG�KRWVSRWV�:KDW�IHDWXUHV�DUH�XVHG�WR�KHOS�WKH�XVHU�QDYLJDWH�URXQG�D�ZHEVLWH�:KDW�\RX�OLNH�DQG�GRQ¶W�OLNH�DERXW�VLQJOH�SDJH�ZHEVLWHV�/HYHO�� +RZ�ZHE�SDJHV�DQG�PXOWLSOH�SDJH�ZHEVLWHV�DUH�VWUXFWXUHG��VXFK�DV�XVLQJ�IUDPHV��K\SHUOLQNV�DQG�SRS�XSV�:KDW�GLIIHUHQW�GHVLJQ�HOHPHQWV�DUH�XVHG��VXFK�DV�XVLQJ�FRORXU�IRU�WKH�SDJH�EDFNJURXQG��WKH�WH[W��K\SHUOLQNV�DQG�YLVLWHG�K\SHUOLQNV�:KDW�PXOWLPHGLD�IHDWXUHV�DUH�XVHG��VXFK�DV�VRXQG��DQLPDWLRQ�RU�OLYH�YLGHR�:KDW�LQWHUDFWLYH�IHDWXUHV�DUH�XVHG��VXFK�DV�PHVVDJH�ERDUGV��IRUPV��H�PDLO�OLQNV�DQG�UHJLVWUDWLRQ�ORJ�LQV�7KH�EHQHILWV�DQG�GUDZEDFNV�RI�GLIIHUHQW�IHDWXUHV�IRU�WKH�XVHU�/HYHO�� :KDW�VHFXULW\�IHDWXUHV�DUH�XVHG�IRU�H�FRPPHUFH�ZHEVLWHV�:KDW�IHDWXUHV�DQG�VWUDWHJLHV�DUH�XVHG�WR�LQFUHDVH�WKH�FKDQFH�RI�SHRSOH�YLVLWLQJ�ZHEVLWHV��VXFK�DV�PHWD�WDJV�DQG�PDUNHWLQJ�7KH�GLIIHUHQFH�EHWZHHQ�LQWHUDFWLYH�ZHE�SDJHV�DQG�H�FRPPHUFH�ZHEVLWHV��7KH�EHQHILWV�DQG�GUDZEDFNV�RI�GLIIHUHQW�IHDWXUHV�IRU�WKH�RZQHU�
/DZV�DQG�JXLGHOLQHV:KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�SHRSOH¶V�XVH�RI�,7�/HYHO�� :KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�GD\�WR�GD\�XVH�RI�,7��VXFK�DV�DERXW�GDWD�SURWHFWLRQ��HTXDO�RSSRUWXQLWLHV��GLVDELOLW\��KHDOWK�DQG�VDIHW\��FRS\ULJKW�DQG�JXLGHOLQHV�VHW�E\�\RXU�HPSOR\HU�RU�RUJDQLVDWLRQV�/HYHO�� :KDW�DQG�KRZ�GLIIHUHQW�,7�DFWLYLWLHV�DUH�DIIHFWHG�E\�ODZV�DQG�JXLGHOLQHV��VXFK�DV�VWRULQJ�QDPHV�DQG�DGGUHVV��GRZQORDGLQJ�LPDJHV�IURP�WKH�,QWHUQHW�RU�VHQGLQJ�LQDSSURSULDWH�H�PDLOV�/HYHO�� :KDW�RWKHU�SHRSOH�QHHG�WR�NQRZ�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�DIIHFW�XVLQJ�,7�+RZ�WR�FRPPXQLFDWH�ZLWK�SHRSOH�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�
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8VHU�LVVXHV�:KDW�LVVXHV�DIIHFW�SHRSOH�XVLQJ�ZHEVLWHV�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� :KDW�GLIILFXOWLHV�XVHUV�ZLWK�GLIIHUHQW�QHHGV�PD\�KDYH�LQ�DFFHVVLQJ�ZHEVLWHV�:K\�GRZQORDG�VSHHG�YDULHV��VXFK�DV�E\�WKH�W\SH�RI�EURZVHU�DQG�FRQQHFWLRQ�DQG�E\�WKH�PHPRU\�VL]H�RI�WKH�FRQWHQWV�RI�WKH�ZHE�SDJH��/HYHO�� +RZ�WR�LQFUHDVH�DFFHVVLELOLW\�IRU�GLIIHUHQW�XVHUV�+RZ�WR�LPSURYH�GRZQ�ORDG�VSHHG�IRU�XVHUV�6NLOOV�DQG�WHFKQLTXHV
+DQGOLQJ ILOHV)LOH�KDQGOLQJ�WHFKQLTXHV�DSSURSULDWH�IRU�WKH�VRIWZDUH�LQ�XVH�/HYHO�� 8VLQJ�EDVLF�ILOH�KDQGOLQJ�WHFKQLTXHV�IRU�WKH�VRIWZDUH��VXFK�DV�FUHDWH��RSHQ��VDYH��DV��DQG�SULQW�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�KDQGOH��RUJDQLVH�DQG�VDYH�ILOHV��/HYHO�� &RQYHUWLQJ�ILOHV�WR�DQRWKHU�VXLWDEOH�IRUPDW��ZKHUH�QHFHVVDU\�
&RPELQLQJ LQIRUPDWLRQ�:D\V�RI�FRPELQLQJ�LQIRUPDWLRQ�RI�YDULRXV�W\SHV�/HYHO�� 8VLQJ�EDVLF�WHFKQLTXHV�WR�FRPELQH�LQIRUPDWLRQ��VXFK�DV�LQVHUW��VL]H�DQG�SRVLWLRQ�/HYHO�� /LQNLQJ�LQIRUPDWLRQ�ZLWKLQ�WKH�VDPH�W\SH�RI�VRIWZDUH��$GGLQJ�LQIRUPDWLRQ�IURP�RQH�W\SH�RI�VRIWZDUH�WR�LQIRUPDWLRQ�SURGXFHG�XVLQJ�GLIIHUHQW�VRIWZDUH��VXFK�DV�D�VSUHDGVKHHW�JUDSK�WR�D�ZRUG�SURFHVVLQJ�GRFXPHQW��WH[W�WR�DQ�LPDJH�ILOH��SLFWXUH�WR�D�SUHVHQWDWLRQ�VOLGH��RU�VLPSOH�LQIRUPDWLRQ�IURP�D�GDWDEDVH�RQWR�D�ZHEVLWH��/HYHO�� ([SRUWLQJ�DQG�LPSRUWLQJ��OLQN�REMHFWV�EHWZHHQ�GLIIHUHQW�VRIWZDUH�0DNLQJ�UHIHUHQFHV�WR�H[WHUQDO�GDWD��VXFK�DV�K\SHUOLQNV��REMHFW�OLQNLQJ�DQG�HPEHGGLQJ�8VLQJ�DGYDQFHG�WHFKQLTXHV�IRU�FRPELQLQJ�RU�PHUJLQJ�YHUVLRQV�RI�LQIRUPDWLRQ�IURP�GLIIHUHQW�XVHUV�
3ODQQLQJ�DQG�SURGXFLQJ��ZHEVLWHV�3ODQQLQJ�DQG�SURGXFLQJ�VLPSOH��PXOWLSOH�SDJH�ZHEVLWHV�DQG�LQWHUDFWLYH�ZHEVLWHV�/HYHO�� 8VLQJ�D�ZHE�GHVLJQ�WHPSODWH�WR�x SODQ�OD\RXW�DQG�IRUPDW��DQGx FUHDWH�D�VLPSOH�ZHE�VLWH�/HYHO�� &KRRVLQJ�ZKDW�FRQWHQW�DQG�IHDWXUHV�ZLOO�EH�LQFOXGHG��3ODQQLQJ�WKH�OD\�RXW�RI�WKH�FRQWHQW�DQG�KRZ�DQ\�IHDWXUHV�ZLOO�EH�XVHG�8VLQJ�DSSURSULDWH�ZHE�WRROV�DQG�WHFKQLTXHV�WR�FUHDWH�D�PXOWLSOH�SDJH�ZHEVLWH��VXFK�DV��x FUHDWLQJ�OLQNV�WR�ERRNPDUN�WH[W�ZLWKLQ�D�SDJH�x OLQNLQJ�ZHE�SDJHV�WRJHWKHU�ZLWKLQ�D�ZHE�VLWH�DQG�DGGLQJ�D�K\SHUOLQN�WR�VRPHRQH�HOVH¶V�ZHE�VLWH��DQGx DOWHULQJ�VLPSOH�FRGH�XVLQJ�SURJUDPPLQJ�ODQJXDJH�/HYHO�� 8VLQJ�DSSURSULDWH�ZHE�WRROV�DQG�WHFKQLTXHV�WR�FUHDWH�DSSURSULDWH�PXOWLSOH�SDJH�ZHEVLWHV�ZLWK�LQWHUDFWLYH�IHDWXUHV��VXFK�DV��x XVLQJ�DSSURSULDWH�SURJUDPPLQJ�ODQJXDJH�WR�FUHDWH�FRGH��x DGGLQJ�PXOWL�PHGLD�FRQWHQW�WR�ZHE�SDJHV��x VHWWLQJ�XS�D�VHFXUH�DUHD��D�PHVVDJH�ERDUG�RU�H�PDLO�OLQN��x WHVWLQJ�D�ZHEVLWH�RQ�D�UDQJH�RI�KDUGZDUH�DQG�VRIWZDUH�VSHFLILFDWLRQV��DQGx LQFUHDVLQJ�WKH�FKDQFH�RI�SHRSOH�YLVLWLQJ�WKH�ZHEVLWH�
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(GLWLQJ��IRUPDWWLQJ�DQG�OD\LQJ�RXW�FRQWHQW�7HFKQLTXHV�ZLOO�YDU\�DFFRUGLQJ�WR�WKH�VRIWZDUH�EHLQJ�XVHG�/HYHO�� 8VLQJ�EDVLF�HGLWLQJ�DQG�IRUPDWWLQJ�WHFKQLTXHV�DSSURSULDWHO\��VXFK�DV�x LQVHUW�DQG�GHOHWH��x FXW��FRS\�DQG�SDVWH��x GUDJ�DQG�GURS��DQGx ILQG�DQG�UHSODFH�)RUPDWWLQJ�FRQWHQW�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��VXFK�DV�x IRQWV��W\SHIDFH��DQG�W\SH�VW\OH��HJ�EROG�RU�LWDOLF��x LPDJH��FKDUW�DQG�GLDJUDP�VL]H�DQG�RULHQWDWLRQ�/HYHO�� 8VLQJ�D�ZLGH�UDQJH�RI�HGLWLQJ�DQG�IRUPDWWLQJ�WRROV�DQG�WHFKQLTXHV�WR�SURGXFH�FRQWHQW�IRU�PXOWLSOH�SDJH�ZHEVLWHV��VXFK�DV�x IRU�FKDUDFWHUV��OLQHV��SDUDJUDSKV�DQG�SDJHV��x LQVHUW�DQG�FKDQJH�WH[W��x UHVL]H��DOLJQ��URWDWH��IOLS�DQG�DUUDQJH�LPDJHV��DQGx XVLQJ�WDEOHV�DQG�IUDPHV�WR�OD\�RXW�D�ZHE�SDJH�)RUPDWWLQJ�PRUH�FRPSOH[�FRQWHQW�XVLQJ�D�ZLGH�UDQJH�RI�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��VXFK�DV�x FKDUDFWHU��OLQH�VSDFLQJ��SDUDJUDSKV�DQG�SDJHV��DQGx FRORXU��IRQWV��VL]H��EDFNJURXQG�DQG�SLFWXUHV�/HYHO�� 8VLQJ�D�ZLGH�UDQJH�RI�WRROV�DQG�WHFKQLTXHV�WR�SURGXFH�PRUH�FRPSOH[�FRQWHQW�IRU�LQWHUDFWLYH�ZHEVLWHV�XVLQJ��VXFK�DV�x FUHDWLQJ�WDEOHV�DQG�WHPSODWHV��x XVLQJ�FDVFDGLQJ�VW\OH�VKHHWV��x IUDPHV��WHPSODWHV�DQG�FRORXU�VFKHPHV��DQGx ILOHV�WR�PDNH�WKHP�HDVLHU�WR�GRZQORDG�
&KHFNLQJ WH[W&KHFNLQJ�WH[W�WR�PDNH�VXUH�WKDW�LW�LV�DFFXUDWH��FRQVLVWHQW�DQG�ZHOO�ODLG�RXW�/HYHO�� 8VLQJ�VSHOO�FKHFN��JUDPPDU�FKHFN�DQG�ZRUG�FRXQW�WR�FKHFN�WKH�DFFXUDF\�RI�VLPSOH�WH[W�/HYHO�� 8VLQJ�SURRI�UHDGLQJ�WHFKQLTXHV�WR�FKHFN�WKDW�WH[W�ORRNV�SURIHVVLRQDO��&KHFNLQJ�OLQH��SDUDJUDSK�DQG�SDJH�EUHDNV�IDOO�LQ�DSSURSULDWH�SODFHV��DQG�FKHFN�WKDW�KHDGLQJV��VXEKHDGLQJV�DQG�RWKHU�IRUPDWWLQJ�WHFKQLTXHV�DUH�XVHG�DSSURSULDWHO\��/HYHO�� &KHFNLQJ�WKDW�VWUXFWXUH��VW\OH�DQG�IRUPDWWLQJ�DUH�XVHG�WR�DLG�PHDQLQJ�LQ�FRPSOH[�WH[W��
&KHFNLQJ LPDJHV&KHFNLQJ�LPDJHV�WR�PDNH�VXUH�WKDW�WKH\�DUH�HIIHFWLYH�DQG�ILW�IRU�SXUSRVH�/HYHO�� &KHFNLQJ�VL]H��DOLJQPHQW�DQG�RULHQWDWLRQ�RI�LPDJHV��&KHFNLQJ�ILOH�IRUPDW�LV�VXLWDEOH�/HYHO�� &KHFNLQJ�FRORXU�PRGH�DQG�ILOWHUV�DUH�XVHG�DSSURSULDWHO\��&KHFNLQJ�LPDJH�UHVROXWLRQ�LV�VXLWDEOH�IRU�ZKHUH�DQG�KRZ�LW�ZLOO�EH�XVHG�/HYHO�� &KHFNLQJ�WKDW�WKH�FRORXU�GHSWK�DQG�ILOH�IRUPDW�DUH�VXLWDEOH�&KHFNLQJ�VSHHG�RI�ORDGLQJ�LPDJHV�RQ�D�ZHE�EURZVHU��ZKHUH�DSSURSULDWH�&KHFNLQJ�FRPSDWLELOLW\�RI�LPDJHV�ZLWK�GLIIHUHQW�VRIWZDUH�DQG�RSHUDWLQJ�V\VWHPV��ZKHUH�DSSURSULDWH��
8SORDGLQJ�8SORDGLQJ�DQG�PDLQWDLQLQJ�FRQWHQW�WR�ZHE�SDJHV��/HYHO�� 8SORDGLQJ�FRQWHQW�WR�ZHE�SDJH�WHPSODWH�/HYHO�� 8VLQJ�D�ILOH�H[FKDQJH�SURJUDPPH�WR�XSORDG�DQG�SXEOLVK�D�ZHEVLWH��VXFK�DV�)73�RU�+773�/HYHO�� ,PSURYLQJ�WKH�ORDGLQJ�VSHHG�RI�D�ZHEVLWH�
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$UWZRUN�DQG�LPDJLQJ�VRIWZDUH�
7KLV�LV�WKH�DELOLW\�WR�XVH�D�VRIWZDUH�DSSOLFDWLRQ�GHVLJQHG�WR�FUHDWH��PRGLI\�DQG�OD\RXW�DUWZRUN�RU�LPDJHV�IRU�GLVSOD\�LQ�SULQW�RU�RQ�D�VFUHHQ��HJ�SDLQWLQJ��GUDZLQJ��SKRWR�PDQLSXODWLRQ�DQG�GHVN�WRS�SXEOLVKLQJ���
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x FUHDWLQJ�VLPSOH�DUWZRUN�DQG�LPDJHV��HJ�VLPSOH�VKDSHV��WH[W�DQG�DUURZV��FOLS�DUW�RU�D�SLFWXUH�IURP�D�GLJLWDO�FDPHUD�IRU�D�SUHVHQWDWLRQ�VOLGH��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x FUHDWLQJ�PRUH�FRPSOH[�DUWZRUN�DQG�LPDJHV��HJ�ZRUN�IORZ�SURFHVV�PDSV��VNHWFKHV��HGLWHG�SKRWRV�RU�ORJRV��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x FUHDWLQJ�WHFKQLFDOO\�FRPSOH[�DUWZRUN�DQG�LPDJHV��HJ�FRYHU�DUWZRUN�IRU�D�FRPSDQ\�MRXUQDO��WKH�FRQWHQW�DQG�OD\RXW�RI�QHZVOHWWHU�RU�WRXFKLQJ�XS�DQG�WDNLQJ�RXW�XQZDQWHG�HOHPHQWV�IURP D�SKRWRJUDSK��
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�WKH�IROORZLQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��8VH�VRIWZDUH�WR�SURGXFH�DSSURSULDWH�VLPSOH�DUWZRUN�DQG�LPDJHV�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�VXLWDEOH�x 6LPSOH DUWZRUN�DQG LPDJHV�x :KDW�ILOH�IRUPDWV WKHUH�DUH�x :KDW�ODZV�DQG�JXLGHOLQHV WKHUH�DUH�DERXW�XVLQJ�,7�

x +DQGOLQJ ILOHV�x &UHDWLQJ�GUDZLQJV��DUWZRUN�DQG�LPDJHV�WKDW�DUH�VLPSOH�x ,QVHUWLQJ��PDQLSXODWLQJ�DQG�HGLWLQJ�VLPSOH DUWZRUN�DQG�LPDJHV�x &RPELQLQJ�LQIRUPDWLRQ�x &KHFNLQJ�WH[W��DQG&KHFNLQJ�LPDJHV�/HYHO��8VH�VRIWZDUH�HIIHFWLYHO\�WR�SURGXFH�PRUH�FRPSOH[ DUWZRUN�DQG�LPDJHV�WKDW�FRPPXQLFDWH�FOHDUO\�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�FOHDU�DQG�DSSURSULDWH�x 0RUH�FRPSOH[�DUWZRUN�DQG�LPDJHV�x :KDW�ILOH�IRUPDWV DUH�DSSURSULDWH�IRU�GLIIHUHQW�WDVNV�x :KDW�DQG�KRZ�ODZV�DQG�JXLGHOLQHV DIIHFW�WKH�XVH�RI�,7�

x +DQGOLQJ ILOHV DSSURSULDWHO\�x &UHDWLQJ�GUDZLQJV��DUWZRUN�DQG�LPDJHV�WKDW�DUH�PRUH�FRPSOH[�x ,QVHUWLQJ��PDQLSXODWLQJ�DQG�HGLWLQJ�PRUH�FRPSOH[�DUWZRUN�DQG�LPDJHV�x &RPELQLQJ�LQIRUPDWLRQ RI�GLIIHUHQW�W\SHV�x &KHFNLQJ�WH[W� DQG&KHFNLQJ�LPDJHV�/HYHO��8VH�VRIWZDUH�HIILFLHQWO\�WR�SURGXFH�DUWZRUN�DQG�LPDJHV�WKDW�DUH�WHFKQLFDOO\�FRPSOH[�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV ZHOO�VWUXFWXUHG�DQG ILW�IRU�SXUSRVH�x 7HFKQLFDOO\�FRPSOH[�DUWZRUN�DQGLPDJHV�x 7KH�HIIHFW�RI ILOH�IRUPDWV�RQ�LPDJH�TXDOLW\��IRUPDW�DQG�VL]H�x +RZ�WR�FRPPXQLFDWH�ODZV�DQG�JXLGHOLQHV DERXW�WKH�XVH�RI�,7�

x +DQGOLQJ ILOHV DQG�FRQYHUWLQJ�WKHP�x &UHDWLQJ�GUDZLQJV��DUWZRUN�DQG�LPDJHV WKDW�DUH�WHFKQLFDOO\�FRPSOH[�x ,QVHUWLQJ��PDQLSXODWLQJ�DQG�HGLWLQJ�WHFKQLFDOO\ FRPSOH[DUWZRUN DQG�LPDJHV�x &RPELQLQJ�LQIRUPDWLRQ WKDW�LV�FRPSOH[�x &KHFNLQJ�WH[W� DQG&KHFNLQJ�LPDJHV�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
3URGXFH�LQIRUPDWLRQ+RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\�DQG�DFFXUDWHO\��WDNLQJ�LQWR�DFFRXQW�WLPH��FRQWHQW��PHDQLQJ�DQG�RUJDQLVDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�WKH�QHHGV�RI�WKH�DXGLHQFH�/HYHO�� .QRZ�ZKR�DQG�ZKDW�WKH�LQIRUPDWLRQ�LV�IRU��ZKHUH�LW�ZLOO�EH�XVHG��HJ�RQ�VFUHHQ�RU�KDUG�FRS\��DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�FOHDUO\�DQG�DFFXUDWHO\�ZLWK�WKH�DXGLHQFH��ZKHUH�DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\��E\�VWUXFWXULQJ�WKH�FRQWHQW�WR�WDNH�DFFRXQW�RI�GLIIHUHQW�FRQWH[WV�DQG�DXGLHQFH�QHHGV�
$UWZRUN�DQG�LPDJHV'LIIHUHQW�W\SHV�RI�DUWZRUN�DQG�LPDJHV�/HYHO�� +RZ�WR�SURGXFH�VLPSOH�DUWZRUN�DQG�LPDJHV�WKDW�DUH�DSSURSULDWH�LQ�WHUPV�RI�VL]H��RULHQWDWLRQ�DQG�FRQWHQW��6LPSOH�DUWZRUN DQG�LPDJHV�UHTXLUH�OLPLWHG�XQGHUVWDQGLQJ�DQG�VNLOOV�WR�SURGXFH��IRU�H[DPSOH�VLPSOH�VKDSHV��FOLS�DUW�RU�D�SLFWXUH�IURP�D�GLJLWDO�FDPHUD�/HYHO�� +RZ�WR�SURGXFH�PRUH�FRPSOH[�DUWZRUN�DQG�LPDJHV�IRU�D�ZLGH�YDULHW\�RI�XVHV��0RUH�FRPSOH[�DUWZRUN�DQG�LPDJHV�LQYROYH�PRUH�XQGHUVWDQGLQJ�DQG�VNLOOV�WR�SURGXFH��VXFK�DV�LQ�XVLQJ�OD\RXW�JULGV�LQ�'73�VRIWZDUH�RU�ILOWHUV�DQG�HIIHFWV�LQ�LPDJH�PDQLSXODWLRQ�VRIWZDUH�/HYHO�� +RZ�WR�SURGXFH�WHFKQLFDOO\�FRPSOH[�DUWZRUN�DQG�LPDJHV�WKDW�FRPPXQLFDWH�HIIHFWLYHO\��7HFKQLFDOO\�FRPSOH[�DUWZRUN�DQG�LPDJHV�LQYROYH�FRQVLGHUDEOH�XQGHUVWDQGLQJ��VNLOOV�DQG�WHFKQLTXHV�WR�SURGXFH��VXFK�DV�FUHDWLQJ�DQG�XVLQJ�VW\OHV�VKHHWV�LQ�'73�VRIWZDUH�RU�FUHDWLQJ�DQG�XVLQJ�PDVNV�DQG�OD\HUV�LQ�LPDJH�PDQLSXODWLRQ�RU�LOOXVWUDWLRQ�VRIWZDUH��
)LOH�IRUPDWV7KH�IRUPDW�RI�ILOHV�IRU�DUWZRUN�DQG�LPDJHV�/HYHO�� +RZ�WR�VDYH�ILOHV�LQ GLJLWDO�SLFWXUH�IRUPDW��HJ�MSHJ�DQG�SVG���DV�ELWPDSV��EPS��DQG�YHFWRU�JUDSKLFV��HJ�WLII��SFW�DQG�JLI��:KLFK�IRUPDWV�WDNH�XS�PRUH�RU�OHVV�VSDFH�WKDQ�RWKHUV�/HYHO�� :KDW�ILOH�IRUPDWV�DUH�VXLWDEOH�IRU�ZHEVLWHV �HJ�EPS��MSHJ�DQG�JLI���:KDW�ILOH�IRUPDWV�VXLWDEOH�IRU�SULQW�SXEOLVKLQJ�WKDW�DUH�DSSOLFDWLRQ�VSHFLILF�DQG�PRUH�FRPPRQ��HJ�SVG��HSV��UWI�RU�KWPO��/HYHO�� 7KH�FRQFHSWV�DQG�OLPLWDWLRQV�RI�GLIIHUHQW�LPDJH�ILOH�IRUPDWV��:KDW�LPSDFW RI�ILOH�IRUPDW��FRPSUHVVLRQ�WHFKQLTXH��LPDJH�UHVROXWLRQ�DQG�FRORXU�GHSWK�KDYH�RQ�ILOH�VL]H�DQG�LPDJH�TXDOLW\�+RZ�WR�VDYH�ILOHV�HIILFLHQWO\�DQG�HIIHFWLYHO\�IRU�WKH�LQWHQGHG�XVH�
/DZV�DQG�JXLGHOLQHV:KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�SHRSOH¶V�XVH�RI�,7�/HYHO�� :KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�GD\�WR�GD\�XVH�RI�,7��VXFK�DV�DERXW�GDWD�SURWHFWLRQ��HTXDO�RSSRUWXQLWLHV��GLVDELOLW\��KHDOWK�DQG�VDIHW\��FRS\ULJKW�DQG�JXLGHOLQHV�VHW�E\�\RXU�HPSOR\HU�RU�RUJDQLVDWLRQV�/HYHO�� :KDW�DQG�KRZ�GLIIHUHQW�,7�DFWLYLWLHV�DUH DIIHFWHG�E\�ODZV�DQG�JXLGHOLQHV��VXFK�DV�VWRULQJ�QDPHV�DQG�DGGUHVV��GRZQORDGLQJ�LPDJHV�IURP�WKH�,QWHUQHW�RU�VHQGLQJ�LQDSSURSULDWH�H�PDLOV�/HYHO�� :KDW�RWKHU�SHRSOH�QHHG�WR�NQRZ�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�DIIHFW�XVLQJ�,7�+RZ�WR�FRPPXQLFDWH�ZLWK�SHRSOH�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�
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6NLOOV�DQG�WHFKQLTXHV
+DQGOLQJ ILOHV)LOH�KDQGOLQJ�WHFKQLTXHV�DSSURSULDWH�IRU�WKH�VRIWZDUH�LQ�XVH�/HYHO�� 8VLQJ�EDVLF�ILOH�KDQGOLQJ�WHFKQLTXHV�IRU�WKH�VRIWZDUH��VXFK�DV�FUHDWH��RSHQ��VDYH��DV��DQG�SULQW�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�KDQGOH��RUJDQLVH�DQG�VDYH�ILOHV��/HYHO�� &RQYHUWLQJ�ILOHV�WR�DQRWKHU�VXLWDEOH�IRUPDW��ZKHUH�QHFHVVDU\�
&UHDWLQJ�GUDZLQJV� DUWZRUN�DQG�LPDJHV&UHDWLQJ�GUDZLQJV��DUWZRUN�DQG�LPDJHV�WKDW�DUH�VLPSOH��PRUH�FRPSOH[�DQG�WHFKQLFDOO\�FRPSOH[�/HYHO�� 'UDZLQJ�EDVLF�VKDSHV��&UHDWLQJ�DUWZRUN�E\�FRPELQLQJ�WH[W��SLFWXUHV�DQG�RWKHU�HOHPHQWV��VXFK�DV�OLQHV��ER[HV�DQG�DUURZV�'RZQORDGLQJ�GLJLWDO�SLFWXUHV�IURP�D�FDPHUD�/HYHO�� &KRRVH�DQG�XVLQJ�WKH�PRVW�VXLWDEOH�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�IRU�FUHDWLQJ�DUWZRUN�DQG�LPDJHV�DQG�GUDZLQJ�PRUH�FRPSOLFDWHG�VKDSHV��VXFK�DV�SDLQWLQJ��GUDZLQJ��'73�RU�LPDJH�PDQLSXODWLRQ�VRIWZDUH�7DNLQJ�DFFRXQW�RI�WKH�IROORZLQJ�ZKHQ�FUHDWLQJ�DUWZRUN�DQG�LPDJHV�x SDJH�RU�FDQYDV�VL]H��x FRORXU�PRGH��DQGx ILOH�VL]H�DQG�IRUPDW�/HYHO�� &UHDWLQJ�WHFKQLFDOO\�FRPSOH[�DUWZRUN�DQG�LPDJHV�LQ�D�YDULHW\�RI�GLIIHUHQW�VRIWZDUH�WRROV�DQG�WHFKQLTXHV��VXFK�DV�x LPDJHV�XVLQJ�OD\HUV�IRU�GLIIHUHQW�HOHPHQWV��HJ�EDFNJURXQG��SLFWXUH�DQG�WH[W���x DUWZRUN�ZLWK�EOHHGV�DQG�FURVVRYHUV��RUx WKUHH GLPHQVLRQDO���'��REMHFWV�DQG�SLFWXUHV�7DNLQJ�DFFRXQW�RI�WKH�IROORZLQJ�ZKHQ�FUHDWLQJ�DUWZRUN�DQG�LPDJHV�x LPDJH�UHVROXWLRQ��DQGx PHWKRG�RI�GLVSOD\�RU�SULQWLQJ�
,QVHUWLQJ��PDQLSXODWLQJ�DQG�HGLWLQJ�DUWZRUN�DQG�LPDJHV�,QVHUWLQJ��PDQLSXODWLQJ�DQG�HGLWLQJ�DUWZRUN�DQG�LPDJHV��/HYHO�� 8VLQJ�EDVLF�WRROV�DQG�WHFKQLTXHV�DSSURSULDWHO\��VXFK�DV�x LQVHUW�FOLS�DUW�DQG�GLJLWDO�LPDJHV�x DOLJQ��URWDWH��IOLS�DQG�DUUDQJH�GUDZLQJ�REMHFWV��x FXW��SDVWH��FURS��WULP�DQG�UHVL]H�GUDZLQJ�REMHFWV�DQG�SLFWXUHV��DQGx LQVHUW�WH[W�DQG�FKDQJH�WKH�IRQW��WH[W�DQG�FRORXU�LQ�GUDZLQJ�REMHFWV��DUWZRUN�DQG�SLFWXUHV��/HYHO�� 8VLQJ�FRPPRQ�WRROV�DQG�WHFKQLTXHV�DSSURSULDWHO\��VXFK�DV�x JURXS�DQG�XQJURXS��x ILOWHUV�WR�FUHDWH�VSHFLDO�HIIHFWV��DQGx HGLWLQJ�H[LVWLQJ�WHPSODWHV��HJ�IRU�OHWWHUKHDG��PDLO�VKRW RU�SRVWHU��/HYHO�� 8VLQJ�HGLWLQJ�WHFKQLTXHV�WKDW�DUH�DSSURSULDWH�WR�WKH�SDFNDJH��VXFK�DV��x IRUPDWWLQJ��WH[W�IORZ��FROXPQV��OLQNLQJ�WH[W��WH[W�ZUDS��SLFWXUH�ER[HV��IUDPHV��SLFWXUH�XVDJH��VW\OH�VKHHWV��WHPSODWHV�DQG�OD\RXW�JULGV�XVLQJ�'73�VRIWZDUH��x WUDQVIRUP��VFDOH��URWDWH��GLVWRUW��ILOWHUV��HIIHFWV��FRORXU�EDODQFH��OHYHOV�DQG�FXUYHV��PDVNV�DQG�OD\HUV�XVLQJ�LPDJH�PDQLSXODWLRQ�VRIWZDUH��DQG�x OD\HULQJ��JURXSLQJ��WKUHH�GLPHQVLRQDO���'��REMHFWV�DQG�WUDFLQJ�XVLQJ�LOOXVWUDWLRQ�VRIWZDUH�&KDQJLQJ�WKH�UHVROXWLRQ� FRORXU�GHSWK�DQG�ILOH�IRUPDW�RI�LPDJHV�WR�VXLW�GLIIHUHQW�XVHV�$GMXVWLQJ�LPDJHV�WR�HQVXUH�FRPSDWLELOLW\�EHWZHHQ�GLIIHUHQW�VRIWZDUH�DQG�RSHUDWLQJ�V\VWHPV�
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&KHFNLQJ LPDJHV&KHFNLQJ�LPDJHV�WR�PDNH�VXUH�WKDW�WKH\�DUH�HIIHFWLYH�DQG�ILW�IRU�SXUSRVH�/HYHO�� &KHFNLQJ�VL]H��DOLJQPHQW�DQG�RULHQWDWLRQ�RI�LPDJHV��&KHFNLQJ�ILOH�IRUPDW�LV�VXLWDEOH�/HYHO�� &KHFNLQJ�FRORXU�PRGH�DQG�ILOWHUV�DUH�XVHG�DSSURSULDWHO\��&KHFNLQJ�LPDJH�UHVROXWLRQ�LV�VXLWDEOH�IRU�ZKHUH�DQG�KRZ�LW�ZLOO�EH�XVHG�/HYHO�� &KHFNLQJ�WKDW�WKH�FRORXU�GHSWK�DQG�ILOH�IRUPDW�DUH�VXLWDEOH�&KHFNLQJ�VSHHG�RI�ORDGLQJ�LPDJHV�RQ�D�ZHE�EURZVHU��ZKHUH�DSSURSULDWH�&KHFNLQJ�FRPSDWLELOLW\�RI�LPDJHV�ZLWK�GLIIHUHQW�VRIWZDUH�DQG�RSHUDWLQJ�V\VWHPV��ZKHUH�DSSURSULDWH��
&KHFNLQJ WH[W&KHFNLQJ�WH[W�WR�PDNH�VXUH�WKDW�LW�LV�DFFXUDWH��FRQVLVWHQW�DQG�ZHOO�ODLG�RXW�/HYHO�� 8VLQJ�VSHOO�FKHFN��JUDPPDU�FKHFN�DQG�ZRUG�FRXQW�WR�FKHFN�WKH�DFFXUDF\�RI�VLPSOH�WH[W�/HYHO�� 8VLQJ�SURRI�UHDGLQJ�WHFKQLTXHV�WR�FKHFN�WKDW�WH[W�ORRNV�SURIHVVLRQDO��&KHFNLQJ�OLQH��SDUDJUDSK�DQG�SDJH�EUHDNV�IDOO�LQ�DSSURSULDWH�SODFHV��DQG�FKHFN�WKDW�KHDGLQJV��VXEKHDGLQJV�DQG�RWKHU�IRUPDWWLQJ�WHFKQLTXHV�DUH�XVHG�DSSURSULDWHO\��/HYHO�� &KHFNLQJ�WKDW�VWUXFWXUH��VW\OH�DQG�IRUPDWWLQJ�DUH�XVHG�WR�DLG�PHDQLQJ�LQ�FRPSOH[�WH[W��
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3UHVHQWDWLRQ�VRIWZDUH
7KLV�LV�WKH�DELOLW\�WR�XVH�VRIWZDUH�DSSOLFDWLRQV�WR�SURGXFH�SUHVHQWDWLRQV��ZKLFK�LQFOXGH�D�FRPELQDWLRQ�RI�PHGLD��HJ�SKRWRV�IURP�GLJLWDO�FDPHUDV��DQLPDWLRQ�DQG�VRXQG��IRU�HGXFDWLRQ��HQWHUWDLQPHQW�RU�LQIRUPDWLRQ�VKDULQJ��
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x SURGXFLQJ�VLPSOH�SUHVHQWDWLRQV��HJ�WH[W�EDVHG�RU�GLDJUDP�EDVHG�VOLGH�VKRZV�DQG�OHFWXUH�QRWHV��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x SURGXFLQJ�PRUH�FRPSOH[�SUHVHQWDWLRQV��HJ�VOLGH�VKRZV�ZLWK�DQLPDWLRQ��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV OLNHO\�WR�LQYROYH�x SURGXFLQJ�WHFKQLFDOO\�FRPSOH[�SUHVHQWDWLRQV��HJ�LQFOXGLQJ�YLGHR�DQG�VRXQG�FOLSV��
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ RI� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��8VH�SUHVHQWDWLRQ�VRIWZDUH�WR�SURGXFH�VLPSOH�SUHVHQWDWLRQV�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�VXLWDEOH�x 6LPSOH�WH[W�EDVHG�RU�GLDJUDP�EDVHG�SUHVHQWDWLRQV�
x +DQGOLQJ ILOHV�x &RPELQLQJ�LQIRUPDWLRQ�x (GLWLQJ SUHVHQWDWLRQV�&KHFNLQJ�SUHVHQWDWLRQV��DQG)RUPDWWLQJ�VOLGHV XVLQJ�EDVLF�WRROV�DQG�WHFKQLTXHV�x 3UHVHQWLQJ�VOLGHV�LQ�VLPSOH�SUHVHQWDWLRQV�/HYHO��8VH�SUHVHQWDWLRQ�VRIWZDUH�HIIHFWLYHO\�WR�SURGXFH�PRUH�FRPSOH[�SUHVHQWDWLRQV�WKDW�FRPPXQLFDWH�FOHDUO\�DQG�DFFXUDWHO\�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�FOHDU�DQG�DSSURSULDWH�x 0RUH�FRPSOH[�SUHVHQWDWLRQV�x +RZ�WR�DGG�LPDJHV��REMHFWV�DQG�VRXQG�
x +DQGOLQJ ILOHV�DSSURSULDWHO\�x (GLWLQJ SUHVHQWDWLRQV�&KHFNLQJ�SUHVHQWDWLRQV��DQG)RUPDWWLQJ�VOLGHV WKDW�DUH�PRUH�FRPSOH[�x 3UHVHQWLQJ�VOLGHV VR�WKDW�RWKHUV�FDQ�XVH�WKHP�x 3URGXFLQJ�SUHVHQWDWLRQV�/HYHO��8VH�SUHVHQWDWLRQ�VRIWZDUH�HIILFLHQWO\�WR�SURGXFH�WHFKQLFDOO\�FRPSOH[�DQG�LQWHUDFWLYH�SUHVHQWDWLRQV�WKDW�FRPPXQLFDWH�HIIHFWLYHO\�

x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV ZHOO�VWUXFWXUHG�DQG ILW�IRU�SXUSRVH�x 7HFKQLFDOO\ FRPSOH[�DQG�LQWHUDFWLYH�SUHVHQWDWLRQV�x +RZ�WR�XVH�LPDJHV��REMHFWV�DQG�VRXQG WR�HQKDQFH�SUHVHQWDWLRQV�

x +DQGOLQJ ILOHV DQG�FRQYHUWLQJ�WKHP�x &RPELQLQJ�LQIRUPDWLRQ WKDW�LV�FRPSOH[�x (GLWLQJ SUHVHQWDWLRQV�&KHFNLQJ�SUHVHQWDWLRQV��DQG)RUPDWWLQJ�VOLGHV WKDW�DUH�WHFKQLFDOO\�FRPSOH[�x 3UHVHQWLQJ VOLGHV LQ�GLIIHUHQW�IRUPDWV�x 3URGXFLQJ SUHVHQWDWLRQV WKDW�DUH�WHFKQLFDOO\�FRPSOH[�DQG�LQWHUDFWLYH�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
3URGXFH�LQIRUPDWLRQ+RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\�DQG�DFFXUDWHO\� WDNLQJ�LQWR�DFFRXQW�WLPH��FRQWHQW��PHDQLQJ�DQG�RUJDQLVDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�WKH�QHHGV�RI�WKH�DXGLHQFH�/HYHO�� .QRZ�ZKR�DQG�ZKDW�WKH�LQIRUPDWLRQ�LV�IRU��ZKHUH�LW�ZLOO�EH�XVHG��HJ�RQ�VFUHHQ�RU�KDUG�FRS\��DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�FOHDUO\�DQG�DFFXUDWHO\�ZLWK�WKH�DXGLHQFH��ZKHUH�DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\��E\�VWUXFWXULQJ�WKH�FRQWHQW�WR�WDNH�DFFRXQW�RI�GLIIHUHQW�FRQWH[WV�DQG�DXGLHQFH�QHHGV�
3UHVHQWDWLRQV'LIIHUHQW�W\SHV�RI�SUHVHQWDWLRQV�/HYHO�� +RZ�WR�SURGXFH�VLPSOH�SUHVHQWDWLRQV�WKDW�DUH�DFFXUDWH�DQG�ZHOO�ODLG�RXW��6LPSOH�SUHVHQWDWLRQV�DUH�PDGH�XS�RI�HOHFWURQLF�VOLGHV�WKDW�DUH�PDLQO\�WH[W�RU�PDLQO\�GLDJUDPV�RU�SLFWXUHV�/HYHO�� +RZ�WR�SURGXFH�PRUH�FRPSOH[�SUHVHQWDWLRQV�IRU�D�ZLGH�YDULHW\�RI�XVHV��0RUH�FRPSOH[�SUHVHQWDWLRQV�FRQVLVW�RI�HOHFWURQLF�VOLGHV�WKDW�LQFOXGH�DQLPDWLRQ��7KH\�DUH�ZHOO�VWUXFWXUHG�DQG�DSSURSULDWHO\�VW\OHG�VR�WKDW�WKH\�FRPPXQLFDWH�HIIHFWLYHO\��/HYHO�� +RZ�WR�SURGXFH�WHFKQLFDOO\�FRPSOH[�DQG�LQWHUDFWLYH�SUHVHQWDWLRQV��7HFKQLFDOO\�FRPSOH[�DQG�LQWHUDFWLYH�SUHVHQWDWLRQV�QHHG�WR�EH�SURGXFHG�XVLQJ�WLPH�OLQH�EDVHG�WRROV�DQG�PD\�LQFOXGH�VRXQG�DQG�PRYLQJ�LPDJHV�
,PDJHV��REMHFWV�DQG�VRXQG+RZ�WR�LQFOXGH�LPDJHV��REMHFWV�DQG�VRXQG��/HYHO�� +RZ�WR�LQVHUW�WH[W�DQG�SLFWXUH�DQG�LPSRUW�RWKHU�REMHFWV�/HYHO�� +RZ�WR�LQFOXGH�VWLOO�LPDJHV��HJ�GRZQORDGLQJ�SKRWRV�IURP�D�GLJLWDO�FDPHUD� DQG�RWKHU�REMHFWV�SURGXFHG�XVLQJ�GLIIHUHQW�VRIWZDUH�/HYHO�� +RZ�WR�LQFOXGH�GLJLWLVHG�VRXQG�DQG�PRYLQJ LPDJHV��VXFK�DV�E\�UHFRUGLQJ�VRXQG�WKURXJK�D�FRPSXWHU��GLJLWLVLQJ�VRXQG�IURP�D�PLFURSKRQH�DQG�FDSWXULQJ�YLGHR��:KDW�VRXQG�DQG�LPDJH�IRUPDWV�DUH�VXLWDEOH�6NLOOV�DQG�WHFKQLTXHV
+DQGOLQJ ILOHV)LOH�KDQGOLQJ�WHFKQLTXHV�DSSURSULDWH�IRU�WKH�VRIWZDUH�LQ�XVH�/HYHO�� 8VLQJ�EDVLF�ILOH�KDQGOLQJ�WHFKQLTXHV�IRU�WKH�VRIWZDUH��VXFK�DV�FUHDWH��RSHQ��VDYH��DV��DQG�SULQW�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�KDQGOH��RUJDQLVH�DQG�VDYH�ILOHV��/HYHO�� &RQYHUWLQJ�ILOHV�WR�DQRWKHU�VXLWDEOH�IRUPDW��ZKHUH�QHFHVVDU\�
&RPELQLQJ LQIRUPDWLRQ�:D\V�RI�FRPELQLQJ�LQIRUPDWLRQ�RI�YDULRXV�W\SHV�/HYHO�� 8VLQJ�EDVLF�WHFKQLTXHV�WR�FRPELQH�LQIRUPDWLRQ��VXFK�DV�LQVHUW��VL]H�DQG�SRVLWLRQ�/HYHO�� /LQNLQJ�LQIRUPDWLRQ�ZLWKLQ�WKH�VDPH�W\SH�RI�VRIWZDUH��$GGLQJ�LQIRUPDWLRQ�IURP�RQH�W\SH�RI�VRIWZDUH�WR�LQIRUPDWLRQ�SURGXFHG�XVLQJ�GLIIHUHQW�VRIWZDUH��VXFK�DV�D�VSUHDGVKHHW�JUDSK�WR�D�ZRUG�SURFHVVLQJ�GRFXPHQW��WH[W�WR�DQ�LPDJH�ILOH��SLFWXUH�WR�D�SUHVHQWDWLRQ�VOLGH��RU�VLPSOH�LQIRUPDWLRQ�IURP�D�GDWDEDVH�RQWR�D�ZHEVLWH��/HYHO�� ([SRUWLQJ�DQG�LPSRUWLQJ��OLQN�REMHFWV�EHWZHHQ�GLIIHUHQW�VRIWZDUH�0DNH�UHIHUHQFHV�WR�H[WHUQDO�GDWD��VXFK�DV�K\SHUOLQNV��REMHFW�OLQNLQJ�DQG�HPEHGGLQJ�8VLQJ�DGYDQFHG�WHFKQLTXHV�IRU�FRPELQLQJ�RU�PHUJLQJ�YHUVLRQV�RI�LQIRUPDWLRQ�IURP�GLIIHUHQW�XVHUV�
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(GLWLQJ�SUHVHQWDWLRQV(GLWLQJ�SUHVHQWDWLRQV�XVLQJ�EDVLF�DQG�PRUH�FRPSOH[�WHFKQLTXHV�/HYHO�� 8VLQJ�EDVLF�HGLWLQJ�WHFKQLTXHV�DSSURSULDWHO\�IRU�VLPSOH�SUHVHQWDWLRQV��VXFK�DV�x LQVHUWLQJ�DQG�PDQLSXODWLQJ�WH[W�DQG�SLFWXUHV��DQG�x DGGLQJ�OLQHV�DQG�VLPSOH�VKDSHV�WR�VOLGHV�/HYHO � 8VLQJ�D�ZLGH�UDQJH�RI�HGLWLQJ�WHFKQLTXHV�DSSURSULDWHO\�IRU�PRUH�FRPSOH[�SUHVHQWDWLRQV��VXFK�DV�x LQVHUWLQJ�REMHFWV�DQG�RWKHU�UHVRXUFHV��x UHVL]LQJ�LPDJHV��DQG�x FKDQJLQJ�WKH�SRVLWLRQ�RU�RULHQWDWLRQ�RI�RWKHU�REMHFWV��/HYHO�� 8VLQJ�D�ZLGH�UDQJH�RI�HGLWLQJ�WHFKQLTXHV�WR�SURGXFH�WHFKQLFDOO\�FRPSOH[�DQG�LQWHUDFWLYH�SUHVHQWDWLRQV��VXFK�DV�x IRU�FXWWLQJ��UHQGHULQJ�DQG�H[SRUWLQJ�YLGHR�FOLSV��DQG�x IRU�GLJLWLVLQJ�DQG�FXWWLQJ�VRXQG�FOLSV�IURP�D�PLFURSKRQH�
&KHFNLQJ SUHVHQWDWLRQV&KHFNLQJ�FRQWHQW�WR�PDNH�VXUH�WKDW�LW�LV�DFFXUDWH��DSSURSULDWH�DQG�ZHOO�VWUXFWXUHG�/HYHO�� 8VLQJ�VSHOO�FKHFN��JUDPPDU�FKHFN�DQG�ZRUG�FRXQW�WR�FKHFN�WKH�DFFXUDF\�RI�WH[W�&KHFNLQJ�VL]H��DOLJQPHQW�DQG�RULHQWDWLRQ�RI�LPDJHV�RU�RWKHU�REMHFWV��/HYHO�� 8VLQJ�SURRI�UHDGLQJ�WHFKQLTXHV�WR�FKHFN�WKDW�WH[W�DQG�LPDJHV�ORRN�SURIHVVLRQDO��&KHFNLQJ�WH[W�IRUPDWWLQJ�WHFKQLTXHV�DUH�XVHG�DSSURSULDWHO\��&KHFNLQJ�LPDJHV�DQG�RWKHU�REMHFWV�DUH�SRVLWLRQHG�DQG�HGLWHG�DSSURSULDWHO\��/HYHO�� &KHFNLQJ�VRXQG�DQG�PRYLQJ�LPDJHV�DUH�HGLWHG�DSSURSULDWHO\���&KHFNLQJ�WKDW�VWUXFWXUH��VW\OH�DQG�IRUPDWWLQJ�DUH�XVHG�WR�FRPPXQLFDWH�HIIHFWLYHO\��5HKHDUVLQJ�DQG�FKHFNLQJ�WLPLQJ�RI�D�VOLGH�VKRZ�
)RUPDWWLQJ VOLGHV)RUPDWWLQJ�VLPSOH�DQG�PRUH�FRPSOH[�VOLGHV�DQG�SUHVHQWDWLRQV�/HYHO�� )RUPDWWLQJ�VLPSOH�SUHVHQWDWLRQV�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��VXFK�DV�IRU�x DOLJQLQJ�WH[W��EXOOHWV��QXPEHULQJ��OLQH�VSDFLQJ��DQGx DGMXVWLQJ�FRORXU��IRQWV��VL]H��EDFNJURXQG��SLFWXUHV�DQG�RWKHU�REMHFWV�/HYHO�� )RUPDWWLQJ�FRPSOH[�SUHVHQWDWLRQV�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��VXFK�DV�FKDQJLQJ�FRORXU�VFKHPHV�IRU�VOLGHV�RU�XVLQJ�DQ�RUJDQLVDWLRQDO�KRXVH�VW\OH��/HYHO�� )RUPDWWLQJ�WHFKQLFDOO\�FRPSOH[�DQG�LQWHUDFWLYH�SUHVHQWDWLRQV�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��VXFK�DV�x FUHDWLQJ�D�PDVWHU�VOLGH�WR�IRUPDW�FRQVLVWHQWO\��x XVLQJ GLIIHUHQW�IRUPDWV�LQ�HDFK�VHFWLRQ��DQGx FUHDWLQJ�GLIIHUHQW�VOLGH�WUDQVLWLRQV��
3URGXFLQJ�SUHVHQWDWLRQV3URGXFLQJ�PRUH�FRPSOH[�DQG�LQWHUDFWLYH�SUHVHQWDWLRQV�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� &KRRVLQJ�DQ�DSSURSULDWH�PHWKRG�DQG�SUHVHQWDWLRQ�VW\OH�WR�VXLW�DXGLHQFH�QHHGV�&KRRVLQJ��XVLQJ�DQG�DGMXVWLQJ�WHPSODWHV�IRU�SUHVHQWDWLRQV�/HYHO�� &UHDWLQJ�LQWHUDFWLYH�VOLGHV�XVLQJ�WLPH�OLQH�EDVHG�WRROV��&UHDWLQJ�QHZ�VFHQHV�XVLQJ�YLGHR�HGLWLQJ�VRIWZDUH�
3UHVHQWLQJ�VOLGHV3UHVHQWLQJ�VOLGHV�LQ�GLIIHUHQW�ZD\V�/HYHO�� 9LHZLQJ�DQG�UHRUGHULQJ�VOLGHV�3UHVHQWLQJ�HOHFWURQLF�VOLGHV�DV�D�VOLGH�VKRZ�3ULQWLQJ�D�SUHVHQWDWLRQ�LQ�WKH�IRUP�RI�KDQGRXWV�/HYHO�� 6DYLQJ�D�SUHVHQWDWLRQ�DV�D�VOLGH�VKRZ�3ULQWLQJ�VSHDNHU�QRWHV�/HYHO�� 3OD\LQJ�VRXQG�WKURXJK�D�FRPSXWHU�DV�SDUW�RI�D�SUHVHQWDWLRQ�6DYLQJ�SUHVHQWDWLRQ�VOLGHV�DV�D�VWDQGDORQH�VKRZ�DQG�DV�ZHE�SDJHV�



126�IRU�,7�8VHUV�± H�VNLOOV�8.������

ZZZ�H�VNLOOV�FRP &RS\ULJKW���������H�VNLOOV�8.� SDJH��� RI���

6SHFLDOLVW�RU�EHVSRNH�VRIWZDUH�
7KLV�LV�WKH�DELOLW\�WR�VHOHFW�DQG�XVH�D�VXLWDEOH�VSHFLDOLVW�RU�EHVSRNH�VRIWZDUH�DSSOLFDWLRQ�WR�FDUU\�RXW�DQ�DSSURSULDWH�WDVN��,W�LQFOXGHV�XQGHUVWDQGLQJ�WKH�FDSDELOLWLHV�RI�WKH�VRIWZDUH�DQG�WKH�W\SHV�RI�WDVNV�IRU�ZKLFK�LW�LV�VXLWDEOH��DV�ZHOO�DV�WKH�VNLOOV�DQG�WHFKQLTXHV�QHHGHG�WR�XVH�WKH�VRIWZDUH�DSSOLFDWLRQ�DSSURSULDWHO\�DQG�HIIHFWLYHO\��
([DPSOHV�RI�VSHFLDOLVW�VRIWZDUH�LQFOXGH�x DFFRXQWV�DSSOLFDWLRQV�x ORJLVWLFV�SODQQLQJ�DSSOLFDWLRQV��x FRPSXWHU�DLGHG�GHVLJQ��&$'��DSSOLFDWLRQV�x FRPSXWHU�DQLPDWLRQ�DSSOLFDWLRQV��x GLJLWDO�YLGHR�HGLWLQJ�DSSOLFDWLRQV��x PXVLF�FRPSRVLWLRQ�DQG�HGLWLQJ�DSSOLFDWLRQV��DQGx SURMHFW�PDQDJHPHQW�DSSOLFDWLRQV�
6RPH�RUJDQLVDWLRQV�KDYH�VRIWZDUH�DSSOLFDWLRQV�GHYHORSHG�VSHFLILFDOO\�IRU�HPSOR\HHV�WR�EH�DEOH�WR�FDUU\�RXW�SDUWLFXODU�WDVNV�RU�DFWLYLWLHV��EHVSRNH�DSSOLFDWLRQV���)RU�H[DPSOH��IRU�FXVWRPHU�UHODWLRQVKLS�PDQDJHPHQW��VWRFN�FRQWURO��SODQW�FRQWURO��HQJLQHHULQJ�GLDJQRVWLFV��FUHGLW�PDQDJHPHQW�RU�DQDO\VLQJ�VDOHV�SHUIRUPDQFH�
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ RI� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��8VH�VSHFLDOLVW�RU�EHVSRNH�VRIWZDUH�DSSURSULDWHO\�IRUVLPSOH�WDVNV�

x :KDW�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�x :KDW�WRROV�DQG�IXQFWLRQV DUH�DYDLODEOH�DQG�KRZ�WR�XVH�WKHP�IRU�VLPSOH�WDVNV�
x +DQGOLQJ ILOHV�x &RPELQLQJ�LQIRUPDWLRQ�x (QWHULQJ��HGLWLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ IRU�VLPSOH�WDVNV�x &KHFNLQJ�LQIRUPDWLRQ IRU VLPSOH�WDVNV�/HYHO��8VH�VSHFLDOLVW�RU�EHVSRNH�VRIWZDUH�HIIHFWLYHO\�IRU�PRUH�FRPSOH[�WDVNV�

x :KDW�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�DQG�WKH�FDSDELOLWLHV�RI�WKH�VRIWZDUH�x :KDW�PRVW WRROV�DQG�IXQFWLRQV FDQ�EH�XVHG�IRU�DQG�KRZ�WR�XVH�WKHP�IRU�PRUH�FRPSOH[�WDVNV�

x +DQGOLQJ ILOHV DSSURSULDWHO\�x &RPELQLQJ�LQIRUPDWLRQ RI�GLIIHUHQW�W\SHV�x (QWHULQJ��HGLWLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ IRU�PRUH�FRPSOH[�WDVNV�x &KHFNLQJ LQIRUPDWLRQ IRU�PRUH�FRPSOH[�WDVNV�/HYHO��([SORLW�WKH�FDSDELOLWLHV�RI�VSHFLDOLVW�RU�EHVSRNH�VRIWZDUH�WR�FDUU\�RXW�WHFKQLFDOO\�FRPSOH[�WDVNV�

x :KDW�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�LPSURYH�LWV�XVH�x +RZ�WR�H[SORLW�WKH�FDSDELOLWLHV�RI�PRVW�RI�WKH�WRROV�DQG�IXQFWLRQV�RI�WKH�VRIWZDUH�DSSOLFDWLRQ�

x +DQGOLQJ ILOHV DQG�FRQYHUWLQJ�WKHP�x &RPELQLQJ�LQIRUPDWLRQ WKDW�LV�PRUH�FRPSOH[�x (QWHULQJ��HGLWLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ IRU�WHFKQLFDOO\�FRPSOH[�WDVNV�x &KHFNLQJ LQIRUPDWLRQ IRU�WHFKQLFDOO\�FRPSOH[�WDVNV�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
3XUSRVHV:KDW�WKH�SXUSRVHV�IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�MXGJH�ZKHWKHU�WKH�VRIWZDUH�FKRVHQ�ZDV�DSSURSULDWH��/HYHO�� :K\�WKH�VRIWZDUH�WKDW�ZDV�XVHG�ZDV�DSSURSULDWH�IRU�WKH�WDVN�/HYHO�� :K\�DQG�KRZ�XVLQJ�WKH�VRIWZDUH�ZDV�DQ�DSSURSULDWH�ZD\�RI�FDUU\LQJ�RXW�WKH�WDVN�/HYHO�� :KDW�FKDQJHV�FRXOG�EH�PDGH�WR�WKH�ZD\�WKDW�WKH�VRIWZDUH�ZDV�XVHG�WR�PDNH�WDVNV�WKDW�DUH�VLPLODU��HDVLHU�RU�PRUH�VXFFHVVIXO�LQ�WKH�IXWXUH��
7RROV�DQG�IXQFWLRQV�:KDW�WKH WRROV�DQG�IXQFWLRQV�RI�VRIWZDUH�FDQ�GR�/HYHO�� :KDW�WKH�EDVLF�WRROV�DQG�IXQFWLRQV�RI�VRIWZDUH�DSSOLFDWLRQV�FDQ�EH�XVHG�IRU��+RZ�WR�FKRRVH�DQG�XVH�DSSURSULDWH�WRROV�DQG�IXQFWLRQV�IRU�VLPSOH�WDVNV�/HYHO�� :KDW�PRVW�WRROV�DQG�IXQFWLRQV�RI�WKH�VRIWZDUH�DSSOLFDWLRQV�FDQ�EH�XVHG�IRU��+RZ�WR�VHOHFW�DQG�XVH�DSSURSULDWH�WRROV�DQG�IXQFWLRQV�IRU�PRUH�FRPSOH[�WDVNV�/HYHO�� +RZ�WR�H[SORLW�WKH�FDSDELOLWLHV�RI�PRVW�RI�WKH�WRROV�DQG�IXQFWLRQV�RI�VRIWZDUH�DSSOLFDWLRQV��
6NLOOV�DQG�WHFKQLTXHV
+DQGOLQJ ILOHV)LOH�KDQGOLQJ�WHFKQLTXHV�DSSURSULDWH�IRU�WKH�VRIWZDUH�LQ�XVH�/HYHO�� 8VLQJ�EDVLF�ILOH�KDQGOLQJ�WHFKQLTXHV�IRU�WKH�VRIWZDUH��VXFK�DV�FUHDWH��RSHQ��VDYH��DV��DQG�SULQW�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�KDQGOH��RUJDQLVH�DQG�VDYH�ILOHV��/HYHO�� &RQYHUWLQJ�ILOHV�WR�DQRWKHU�VXLWDEOH�IRUPDW��ZKHUH�QHFHVVDU\�
&RPELQLQJ LQIRUPDWLRQ�:D\V�RI�FRPELQLQJ�LQIRUPDWLRQ�RI�YDULRXV�W\SHV�/HYHO�� 8VLQJ�EDVLF�WHFKQLTXHV�WR�FRPELQH�LQIRUPDWLRQ��VXFK�DV�LQVHUW��VL]H�DQG�SRVLWLRQ�/HYHO�� /LQNLQJ�LQIRUPDWLRQ�ZLWKLQ�WKH�VDPH�W\SH�RI�VRIWZDUH��$GGLQJ�LQIRUPDWLRQ�IURP�RQH�W\SH�RI�VRIWZDUH�WR�LQIRUPDWLRQ�SURGXFHG�XVLQJ�GLIIHUHQW�VRIWZDUH��VXFK�DV�D�VSUHDGVKHHW�JUDSK�WR�D�ZRUG�SURFHVVLQJ�GRFXPHQW��WH[W�WR�DQ�LPDJH�ILOH��SLFWXUH�WR�D�SUHVHQWDWLRQ�VOLGH��RU�VLPSOH�LQIRUPDWLRQ�IURP�D�GDWDEDVH�RQWR�D�ZHEVLWH��/HYHO�� ([SRUWLQJ�DQG�LPSRUWLQJ��OLQN�REMHFWV�EHWZHHQ�GLIIHUHQW�VRIWZDUH�0DNLQJ�UHIHUHQFHV�WR�H[WHUQDO�GDWD��VXFK�DV�K\SHUOLQNV��REMHFW�OLQNLQJ�DQG�HPEHGGLQJ�8VLQJ�DGYDQFHG�WHFKQLTXHV�IRU�FRPELQLQJ�RU�PHUJLQJ�YHUVLRQV�RI�LQIRUPDWLRQ�IURP�GLIIHUHQW�XVHUV�
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(QWHULQJ��HGLWLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ7RROV�DQG�WHFKQLTXHV�IRU�HQWHULQJ��HGLWLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ�ZLOO�YDU\�DFFRUGLQJ�WR�WKH�VRIWZDUH�EHLQJ�XVHG�DQG�ZKHWKHU�WKH�LQIRUPDWLRQ�LV�WH[W��QXPEHUV�RU�LPDJHV�/HYHO�� 8VLQJ�DSSURSULDWH�EDVLF�WHFKQLTXHV�IRU�HQWHULQJ��HGLWLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ�ZKHQ�FDUU\LQJ�RXW�VLPSOH�WDVNV��VXFK�DV�x LQVHUW�DQG�GHOHWH��x FXW��FRS\�DQG�SDVWH��x GUDJ�DQG�GURS��DQGx ILQG�DQG�UHSODFH�/HYHO�� &DUU\LQJ�RXW�PRUH�FRPSOH[�WDVNV�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV�IRU�HQWHULQJ��HGLWLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ��/HYHO�� &DUU\LQJ�RXW�WHFKQLFDOO\�FRPSOH[�WDVNV�WKDW�H[SORLW�WKH�FDSDELOLWLHV�RI�WKH�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�IRU�HQWHULQJ��HGLWLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ��VXFK�DV��x ZRUNLQJ�ZLWK�H[WHQVLYH�DQG�WHFKQLFDOO\�FRPSOH[�LQIRUPDWLRQ�x FXVWRPLVLQJ�WKH�IXQFWLRQV�RI�WKH�DSSOLFDWLRQ�WR�PDNH�LW�PRUH�HIILFLHQW�x PRGLI\LQJ�WKH�ZD\�WKH�LQIRUPDWLRQ�LV�DQDO\VHG�RU�SUHVHQWHG��RU�x SODQQLQJ�DQG�VHWWLQJ�XS�QHZ�ZD\V�RI�DQDO\VLQJ��SURFHVVLQJ�RU�SUHVHQWLQJ�LQIRUPDWLRQ�
&KHFNLQJ LQIRUPDWLRQ&KHFNLQJ�WHFKQLTXHV�ZLOO�YDU\�DFFRUGLQJ�WR�WKH�W\SH�RI�LQIRUPDWLRQ�WR�EH�FRPPXQLFDWHG�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�FKHFN�VLPSOH�LQIRUPDWLRQ��VXFK�DV�x WKH�DFFXUDF\�RI�WH[W�x WKDW�ILJXUHV�DUH�HQWHUHG�FRUUHFWO\��DQGx WKH�ODEHOOLQJ�DQG�VL]H�RI�LPDJHV��FKDUWV�DQG�GLDJUDPV�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�FKHFN�PRUH�FRPSOH[�LQIRUPDWLRQ�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�FKHFN�WHFKQLFDOO\�FRPSOH[�LQIRUPDWLRQ�
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(YDOXDWH�WKH�LPSDFW�RI�,7
7KLV�LV�WKH�DELOLW\�WR�HYDOXDWH�WKH�LPSDFW�RI�XVLQJ�,7�LQ�D�YDULHW\�RI�VLWXDWLRQV��VXFK�DV�KRPH��ZRUN��VFKRRO�RU�RWKHU�HQYLURQPHQW�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x VRPHRQH�DQDO\VLQJ�WKHLU�RZQ�XVH�RI�,7��HJ�DV�SDUW�RI�D�VHOI�DSSUDLVDO�VFKHPH���,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x DQDO\VLQJ�RWKHU�SHRSOH¶V�XVH�RI�,7��HJ�ZRUNLQJ�RXW�ZKDW�KHOS�WR�JHW�IRU�VRPHRQH�LQ�XVLQJ�,7����,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x HYDOXDWLQJ�KRZ�WR�LPSURYH�,7�XVH��HJ�DQDO\VLQJ�FRVWV�DQG�EHQHILWV�RI�PDNLQJ�FKDQJHV�WR�WKH�XVH�RI�,7��
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ RI� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��,GHQWLI\�VLPSOH�EHQHILWV�DQG�GUDZEDFNV�LQ�XVLQJ�,7�

x :KDW�HIIHFWV�,7�XVH�KDV�RQ�LQGLYLGXDOV�DQG�RUJDQLVDWLRQV��x +RZ�,7�FDQ�LPSURYH DFFHVV WR�LQIRUPDWLRQ�x 7KH KHDOWK�DQG�VDIHW\�LVVXHV�RI�XVLQJ�,7��x :KDW�GD\�WR�GD\ VHFXULW\�ULVNV WKHUH�PD\�EH��x :D\V�RI�LPSURYLQJ�OHDUQLQJ�E\�XVLQJ�,7�

x $QDO\VLQJ�DQG�HYDOXDWLQJ�EHQHILWV�DQG�GLIILFXOWLHV��x *HW�KHOS�ZLWK OHDUQLQJ�,7�VNLOOV�

/HYHO��$QDO\VH�LQIRUPDWLRQ�DQG�GUDZ�IDLU�FRQFOXVLRQV�DERXW�WKH�EHQHILWV�DQG�GUDZEDFNV�RI�XVLQJ�,7�

x +RZ�,7�FKDQJHV�ZKDW�LQGLYLGXDOV�DQG�RUJDQLVDWLRQV GR��x +RZ�WR�LPSURYH DFFHVV WR�XVLQJ�,7�x +RZ�WR�LGHQWLI\ KHDOWK�DQG�VDIHW\�LVVXHV�LQ�XVLQJ�,7��x :KDW�FRPPRQ VHFXULW\�ULVNV WKHUH�PD\�EH�x %HQHILWV�DQG�GUDZEDFNV�WR LPSURYLQJ�OHDUQLQJ�

x $QDO\VLQJ DQG�HYDOXDWLQJWKH�LPSDFW�RI�,7�XVH��x 3ODQQLQJ�DQG�OHDUQLQJ�,7�VNLOOV�

/HYHO��$QDO\VH�DQG�HYDOXDWH�D�ZLGH�UDQJH�RI�HYLGHQFH�DERXW�,7�XVH�DQG�EH�DEOH�WR�JLYH�ZHOO�FRQVLGHUHG�UHDVRQV�WR�VXSSRUW�WKH�FRQFOXVLRQV�GUDZQ�

x +RZ�LQGLYLGXDOV�DQG�RUJDQLVDWLRQVDUH�HIIHFWHG�LQ�GLIIHUHQW�ZD\V�E\�XVLQJ�,7��x +RZ�,7�FDQ�LPSURYH DFFHVV WR�LQIRUPDWLRQ�DQG�VHUYLFHV�x +RZ�WR�KHOS�RWKHUV�WR�LGHQWLI\ KHDOWK�DQG�VDIHW\�LVVXHV�LQ�XVLQJ�,7��x :KDW�SRWHQWLDO VHFXULW\�ULVNV�WKHUH�PD\�EH�x ,PSURYLQJ OHDUQLQJ IRU�RWKHU�SHRSOH�

x $QDO\VLQJ DQG�HYDOXDWLQJWKH�EURDGHU�LPSDFWV�RI�,7�XVH��x 6XSSRUWLQJ�RWKHUV�LQOHDUQLQJ�,7�VNLOOV�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
,QGLYLGXDOV�DQG�RUJDQLVDWLRQV+RZ�,7�XVH�HIIHFWV�LQGLYLGXDOV�DQG�RUJDQLVDWLRQV��VXFK�DV�WKH�,QWHUQHW��LQWUDQHWV�DQG�$70V/HYHO�� :KDW�ZD\V�WKDW�XVLQJ�,7�HIIHFWV�ZKDW�SHRSOH�GR��VXFK�DV�DW�KRPH��ZRUN��VFKRRO�RU�RWKHU�HQYLURQPHQW�/HYHO�� +RZ�ZKDW�SHRSOH�GR�LV�FKDQJLQJ�EHFDXVH�RI�XVLQJ�,7��:KDW�EHQHILWV�WKHUH�PD\�EH�LQ�JDWKHULQJ�DQG�RUJDQLVLQJ�EXVLQHVV�LQIRUPDWLRQ�XVLQJ�,7��VXFK�DV�VWRULQJ�DQG�PDLQWDLQLQJ�FXVWRPHU�GHWDLOV�RU�NHHSLQJ�VDOHV�UHFRUGV�+RZ�XVLQJ�RQ�OLQH�VHUYLFHV��VXFK�DV�EDQNLQJ��PDLOLQJ�OLVWV�DQG�VKRSSLQJ�LV�FKDQJLQJ�SHRSOH¶V�DFFHVV�WR�LQIRUPDWLRQ�:KHUH�DQG�KRZ�WR�ILQG�LQIRUPDWLRQ�DERXW�FKDQJHV�DQG�GHYHORSPHQWV�WR�,7�KDUGZDUH�DQG�VRIWZDUH�/HYHO�� :KDW�VRFLDO��HFRQRPLF��HQYLURQPHQWDO��HWKLFDO�DQG�PRUDO�LVVXHV�DIIHFW�RZQ�DQG�RWKHU�SHRSOH¶V�XVH�RI�,7�+RZ�RSSRUWXQLWLHV�IRU�H�FRPPHUFH�DUH�FKDQJLQJ�WKH�ZD\V�EXVLQHVVHV�VHOO�DQG�PDUNHW�WKHLU SURGXFWV�DQG�VHUYLFHV�DQG�LQWHUDFW�ZLWK�WKHLU�FXVWRPHUV��+RZ�HIIHFWLYHO\�,7�LV�XVHG�ZLWKLQ�DQ�RUJDQLVDWLRQ��VXFK�DV�E\�x FRPSDULQJ�KRZ�LQGLYLGXDOV��GHSDUWPHQWV�DQG�WKH�ZKROH�RUJDQLVDWLRQ�XVHV�,7��x LGHQWLI\LQJ�LPSURYHPHQWV�WR�ZKDW�DQG�KRZ�,7�LV�XVHG�x DQDO\VLQJ�WKH�FRVWV�DQG�EHQHILWV�RI�PDNLQJ�FKDQJHV�WR�WKH�XVH�RI�,7��RU�x DVVHVVLQJ�WKH�XVH�RI�,7�ZKHQ�GHYHORSLQJ�DQ�RYHUDOO�EXVLQHVV�LPSURYHPHQW�VWUDWHJ\�
,PSURYH�DFFHVV+RZ�WR�LPSURYH�SHRSOH¶V�DFFHVV�WR�ILQGLQJ�LQIRUPDWLRQ�DQG�XVLQJ�,7�/HYHO�� +RZ�XVLQJ�WKH�,QWHUQHW�RU�QHWZRUNHG�FRPSXWHUV�FDQ�KHOS�SHRSOH�WR�DFFHVV�LQIRUPDWLRQ�PRUH�HDVLO\�WKDQ�JHWWLQJ�LQIRUPDWLRQ�LQ�RWKHU�ZD\V��/HYHO�� 'LIILFXOWLHV�WKDW�VRPH�SHRSOH�KDYH�LQ�XVLQJ�,7��VXFK�DV�QHHGLQJ�VSHFLDO�HTXLSPHQW�EHFDXVH�RI�D�GLVDELOLW\�'LIILFXOWLHV�WKDW�VRPH�SHRSOH�PD\�KDYH�LQ�DFFHVVLQJ�GRFXPHQWV�WKDW�KDYH�EHHQ�SURGXFHG�XVLQJ�,7��VXFK�DV�QHHGLQJ�ODUJHU�VL]HG�SULQW�RU�VFUHHQ�UHDGLQJ�VRIWZDUH�:KHUH�WR�JHW�DGYLFH�DERXW�VRIWZDUH�RU�HTXLSPHQW�WKDW�FDQ�KHOS�SHRSOH�XVH�,7��VXFK�DV�YRLFH�UHFRJQLWLRQ�RU�VFUHHQ UHDGLQJ�VRIWZDUH�RU�GLVDELOLW\�DLGV�/HYHO�� :KDW�HIIHFWV�WKHUH�PD\�EH�RQ�SHRSOH�WKDW�x FDQQRW�XVH�,7��RU�x FDQQRW�DFFHVV�LQIRUPDWLRQ�XVLQJ�,7��
+HDOWK�DQG�VDIHW\�LVVXHV7KH�KHDOWK�DQG�VDIHW\�LVVXHV�LQYROYHG�LQ�XVLQJ�,7�/HYHO�� +HDOWK�DQG�VDIHW\�ULVNV�WR�VHOI�LQ�XVLQJ�,7�+HDOWK�DQG�VDIHW\�ULVNV�WR�RWKHUV�IURP�FRPPRQ�KDUGZDUH�:KDW�KHDOWK�DQG�VDIHW\�ODZV�DQG�JXLGHOLQHV�DIIHFW�WKH�XVH�RI�,7�/HYHO�� :D\V�WR�NHHS�ULVNV�WR�SHRSOH�WR�D�PLQLPXP�:D\V�WR�NHHS�ULVNV�WR�KDUGZDUH�WR�D�PLQLPXP�/HYHO�� +RZ�WR�H[SODLQ�KHDOWK�DQG�VDIHW\�ULVNV�WR�RWKHUV�:KDW�DFWLRQ�FDQ�EH�WDNHQ�WR�DYRLG�KHDOWK�DQG�VDIHW\�ULVNV�WR�RWKHU�SHRSOH�DQG�KDUGZDUH�
6HFXULW\�ULVNV:D\V�WR�NHHS�VHFXULW\�ULVNV�WR�D�PLQLPXP�/HYHO�� 5LVNV�WR�GDWD�IURP�SHRSOH��VXFK�DV�WKHIW��YLUXVHV�RU�XQDXWKRULVHG�DFFHVV�5LVNV�WR�GDWD�IURP�WKH�KDUGZDUH�RU�VRIWZDUH�QRW�ZRUNLQJ�SURSHUO\��VXFK�DV�IDXOWV��HUURUV�RU�ORVV��5LVNV�RI�UHFHLYLQJ�DQG�RSHQLQJ�DWWDFKPHQWV�IURP�H�PDLOV�/HYHO�� 5LVNV�RI�GRZQORDGLQJ�VRIWZDUH�IURP�WKH�,QWHUQHW�/HYHO�� 5LVNV�WR�FRPSXWHUV�DQG�FRPSXWHU�QHWZRUNV�OLQNHG�WR�WKH�,QWHUQHW�5LVNV�IURP�GLVDVWHUV�RU�RWKHU�XQIRUHVHHQ�HYHQWV�
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,PSURYLQJ OHDUQLQJ+RZ�,7�FDQ�LPSURYH�OHDUQLQJ�/HYHO�� :KDW�GLIIHUHQW�W\SHV�RI�,7�EDVHG�OHDUQLQJ�PDWHULDOV�DQG�DFWLYLWLHV�DUH�DYDLODEOH��VXFK�RQ�&'�520�RU RQ�WKH�,QWHUQHW�/HYHO�� :KDW�DUH�WKH�EHQHILWV�DQG�GUDZEDFNV�RI�ZHE�EDVHG�OHDUQLQJ�RU�H�OHDUQLQJ�FRPSDUHG�ZLWK�RWKHU�PHWKRGV�RI�OHDUQLQJ�/HYHO�� +RZ�WR�KHOS�RWKHU�SHRSOH¶V�OHDUQLQJ�XVLQJ�,7�6NLOOV�DQG�WHFKQLTXHV
$QDO\VLQJ�DQG�HYDOXDWLQJ�$QDO\VLQJ�DQG�HYDOXDWLQJ�WKH�EHQHILWV�DQG�GUDZEDFNV�RI�XVLQJ�,7�LQ�GLIIHUHQW�VHWWLQJV�/HYHO�� 'HFLGLQJ�ZKDW�PDNHV�WDVNV�HDVLHU�XVLQJ�,7�WKDQ�RWKHU�ZD\V�RI�GRLQJ�WKLQJV�:RUNLQJ�RXW�DQ\�GLIILFXOWLHV�WKDW�SHRSOH�KDYH�WR�GR�ZLWK�XVLQJ�,7��/HYHO�� *DWKHULQJ�LQIRUPDWLRQ�WR�KHOS�PDNH�MXGJHPHQWV�$QDO\VLQJ�LQIRUPDWLRQ�DERXW�KRZ�,7�LV�XVHG�(YDOXDWLQJ�WKH�EHQHILWV�DQG�GUDZEDFNV�RI�XVLQJ�,7�&RPPHQWLQJ�RQ�WKH�LPSDFW�RI�,7�XVH�/HYHO�� &KHFNLQJ�WKDW�VXIILFLHQW�LQIRUPDWLRQ�KDV�EHHQ�JDWKHUHG�WR�EH�DEOH�WR�PDNH�LQIRUPHG�MXGJHPHQWV�DERXW�XVLQJ�,7�,GHQWLI\LQJ�DSSURSULDWH�FULWHULD�DQG�XVLQJ�WKHP�WR�HYDOXDWH�WKH�EHQHILWV�DQG�GUDZEDFNV�RI�ZKHUH��ZKHQ��KRZ�DQG�E\�ZKRP�,7�LV�XVHG��'UDZLQJ�IDLU�DQG�YDOLG�FRQFOXVLRQV�DERXW�KRZ�,7�LV�XVHG�0DNLQJ�UHFRPPHQGDWLRQV�DERXW�WKH�XVH�RI�,7�
/HDUQLQJ�/HDUQLQJ�,7�VNLOOV�ZLWK�KHOS�DQG�DGYLFH�IURP�RWKHUV�/HYHO�� *HWWLQJ�KHOS�IURP�DQ�DSSURSULDWH�SHUVRQ�RU�VRXUFH�ZKHQ�QHHGHG�6HHNLQJ�DGYLFH�IURP�D�FROOHDJXH�RU�H[SHUW�DERXW�WKH�PRVW�DSSURSULDWH�OHDUQLQJ�RSSRUWXQLWLHV�WR�PHHW�DQ\�VNLOOV�JDSV�LGHQWLILHG�/HYHO�� ,GHQWLI\LQJ�RZQ�OHDUQLQJ�QHHGV�LQ�XVLQJ�,7��ZLWK�KHOS�IURP�RWKHU�SHRSOH�)LQGLQJ�VRXUFHV�RI�LQIRUPDWLRQ�DERXW�RSSRUWXQLWLHV�IRU�OHDUQLQJ�,7�VNLOOV�8VLQJ�DSSURSULDWH�VRXUFHV�RI�LQIRUPDWLRQ�WR�ILQG�RXW�DERXW�GHYHORSPHQWV�LQ�XVLQJ�,7�*HWWLQJ�DGYLFH�DERXW�WKH�PRVW�VXLWDEOH�ZD\V�RI�OHDUQLQJ�/HYHO�� *LYLQJ�DGYLFH�WR�RWKHU�SHRSOH�DERXW�KRZ�WR�XVH�,7�DQG�FRUUHFW�,7�HUURUV�+HOSLQJ�RWKHUV�WR�LGHQWLI\�VNLOOV�JDSV�DQG�OHDUQLQJ�QHHGV�+HOSLQJ�RWKHUV�WR�ILQG�LQIRUPDWLRQ�DERXW�GHYHORSPHQWV�LQ�WKH�XVH RI�,7�&KRRVLQJ�WKH�EHVW�PHWKRGV�IRU�LQGLYLGXDOV�RU�JURXSV�WR�OHDUQ�,7�VNLOOV�
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([SRUW�$UHDV�RI�&RPSHWHQFH
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*HQHUDO�XVHV�RI�,7
7KLV�LV�WKH�DELOLW\�WR�PDNH�JHQHUDO�XVH�RI�,7�E\�XVLQJ�,7�V\VWHPV��XVLQJ�,7�WR�ILQG�LQIRUPDWLRQ��XVLQJ�,7�VRIWZDUH�DQG�XQGHUVWDQGLQJ�WKH�SXUSRVHV�IRU�XVLQJ�,7�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x VLPSOH�WDVNV��HJ�VHQGLQJ�D�PHVVDJH��SURGXFLQJ�D�OHWWHU��WUDFNLQJ�KRXVH�KROG�ELOOV��NHHSLQJ�DGGUHVVHV��PDNLQJ�D�VOLGH�IRU�D�SUHVHQWDWLRQ�RU�ILQGLQJ�LQIRUPDWLRQ�RQ�DQ�LQWUDQHW�RU�WKH�ZRUOG�ZLGH�ZHE���,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x PRUH�FRPSOH[�WDVNV��HJ�SURGXFLQJ�D�EXVLQHVV�OHWWHU��NHHSLQJ�D�SURMHFW�EXGJHW��HGLWLQJ�D�SKRWR�IRU�D�EURFKXUH�RU�ILOOLQJ�LQ�IRUP�RQ�D�ZHE�SDJH�,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x FRPSOH[�WDVNV��HJ�FUHDWLQJ�DQ�LOOXVWUDWHG�QHZVOHWWHU��UHSRUWLQJ�WKH�UHVXOWV�RI�D�VXUYH\�DERXW�FOLHQW¶V�QHHGV��FUHDWLQJ�DQ�DQLPDWHG�VOLGH�VKRZ�RU�SURGXFLQJ�D�ZHE�SDJH��
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ RI� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��8VH�D�FRPSXWHU�DQG�DSSURSULDWH�VRIWZDUH�WR�FDUU\�RXW�VLPSOH�WDVNV�

x :KDW�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�MXGJH�ZKHWKHU�WKH�,7�V\VWHP�RU VRIWZDUH�LV�DSSURSULDWH�x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�VXLWDEOH�x 7KH�KHDOWK�DQG�VDIHW\ LVVXHV�RI�XVLQJ�,7�

x +DQGOLQJ ILOHV�x (GLWLQJ� IRUPDWWLQJ DQG FKHFNLQJLQIRUPDWLRQ IRU�VLPSOH�WDVNV�x 6HDUFKLQJ IRU�LQIRUPDWLRQ�

/HYHO��8VH�DSSURSULDWH�,7�V\VWHPV�DQG�VRIWZDUH�WR FDUU\�RXW�PRUH�FRPSOH[�WDVNV�

x :KDW�DQG�KRZ�DSSURSULDWH�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV�FOHDU�DQG�DSSURSULDWH�x +RZ�WR�LGHQWLI\ KHDOWK�DQG�VDIHW\�LVVXHV�LQ�XVLQJ�,7�

x +DQGOLQJ ILOHV DSSURSULDWHO\�x (GLWLQJ� IRUPDWWLQJ DQG FKHFNLQJLQIRUPDWLRQ IRU�PRUH�FRPSOH[�WDVNV��x 6HDUFKLQJ IRU�UHOHYDQW�LQIRUPDWLRQ�HIILFLHQWO\�/HYHO��8VH�DSSURSULDWH�,7�V\VWHPV�DQG�VRIWZDUH�HIIHFWLYHO\�WR�FDUU\�RXW�FRPSOH[�WDVNV��

x :KDW�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�LPSURYH�LWV�XVH�x +RZ�WR SURGXFH�LQIRUPDWLRQ�WKDW�LV ZHOO�VWUXFWXUHG�DQG ILW�IRU�SXUSRVH�x +RZ�WR�KHOS�RWKHUV�WR�LGHQWLI\KHDOWK�DQG�VDIHW\�LVVXHV�LQ�XVLQJ�,7��

x +DQGOLQJ ILOHV DQG�FRQYHUWLQJ�WKHP�x (GLWLQJ��IRUPDWWLQJ�DQG�FKHFNLQJ�LQIRUPDWLRQ PRUH�IRU�FRPSOH[�WDVNV�x 6HDUFKLQJ IRU�UHOHYDQW�LQIRUPDWLRQ�HIILFLHQWO\�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
3XUSRVHV:KDW�WKH�SXUSRVHV�IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�MXGJH�ZKHWKHU�WKH�,7�V\VWHP�DQG�VRIWZDUH�FKRVHQ�ZDV�DSSURSULDWH��/HYHO�� :K\�WKH�,7�V\VWHP�DQG�VRIWZDUH�WKDW�ZDV�XVHG�ZDV�DSSURSULDWH�IRU�WKH�WDVN�/HYHO�� :K\�DQG�KRZ�XVLQJ�WKH�,7�V\VWHP�DQG�VRIWZDUH�ZDV�DQ�DSSURSULDWH�ZD\�RI�FDUU\LQJ�RXW�WKH�WDVN�/HYHO�� :KDW�FKDQJHV�FRXOG�EH�PDGH�WR�WKH�ZD\�WKDW�WKH�,7�V\VWHP�DQG�VRIWZDUH�ZDV�XVHG�WR�PDNH�WDVNV�WKDW�DUH�VLPLODU��HDVLHU�RU�PRUH�VXFFHVVIXO�LQ�WKH�IXWXUH��
3URGXFH�LQIRUPDWLRQ+RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\�DQG�DFFXUDWHO\��WDNLQJ�LQWR�DFFRXQW�WLPH��FRQWHQW��PHDQLQJ�DQG�RUJDQLVDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�WKH�QHHGV�RI�WKH�DXGLHQFH�/HYHO�� .QRZ�ZKR�DQG�ZKDW�WKH�LQIRUPDWLRQ�LV�IRU��ZKHUH�LW�ZLOO�EH�XVHG��HJ�RQ�VFUHHQ�RU�KDUG�FRS\��DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�FOHDUO\�DQG�DFFXUDWHO\�ZLWK�WKH�DXGLHQFH��ZKHUH�DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW FRPPXQLFDWHV�HIIHFWLYHO\��E\�VWUXFWXULQJ�WKH�FRQWHQW�WR�WDNH�DFFRXQW�RI�GLIIHUHQW�FRQWH[WV�DQG�DXGLHQFH�QHHGV�
+HDOWK DQG�VDIHW\�LVVXHV7KH�KHDOWK�DQG�VDIHW\�LVVXHV�LQYROYHG�LQ�XVLQJ�,7�/HYHO�� +HDOWK�DQG�VDIHW\�ULVNV�WR�VHOI�LQ�XVLQJ�,7�+HDOWK�DQG�VDIHW\�ULVNV�WR�RWKHUV�IURP�FRPPRQ�KDUGZDUH�:KDW�KHDOWK�DQG�VDIHW\�ODZV�DQG�JXLGHOLQHV�DIIHFW�WKH�XVH�RI�,7�/HYHO�� :D\V�WR�NHHS�ULVNV�WR�SHRSOH�WR�D�PLQLPXP�:D\V�WR�NHHS�ULVNV�WR�KDUGZDUH�WR�D�PLQLPXP�/HYHO�� +RZ�WR�H[SODLQ�KHDOWK�DQG�VDIHW\�ULVNV�WR RWKHUV�:KDW�DFWLRQ�FDQ�EH�WDNHQ�WR�DYRLG�KHDOWK�DQG�VDIHW\�ULVNV�WR�RWKHU�SHRSOH�DQG�KDUGZDUH�
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6NLOOV�DQG�WHFKQLTXHV
+DQGOLQJ ILOHV)LOH�KDQGOLQJ�WHFKQLTXHV�DSSURSULDWH�IRU�WKH�VRIWZDUH�LQ�XVH�/HYHO�� 8VLQJ�EDVLF�ILOH�KDQGOLQJ�WHFKQLTXHV�IRU�WKH�VRIWZDUH��VXFK�DV�FUHDWH��RSHQ��VDYH��DV��DQG�SULQW�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�KDQGOH��RUJDQLVH�DQG�VDYH�ILOHV��/HYHO�� &RQYHUWLQJ�ILOHV�WR�DQRWKHU�VXLWDEOH�IRUPDW��ZKHUH�QHFHVVDU\�
(GLWLQJ��IRUPDWWLQJ�DQG�FKHFNLQJ�LQIRUPDWLRQ7HFKQLTXHV�ZLOO�YDU\�DFFRUGLQJ�WR�WKH�VRIWZDUH�EHLQJ�XVHG�DQG�ZKHWKHU�WKH�LQIRUPDWLRQ�LV�WH[W��QXPEHUV�RU�LPDJHV�/HYHO�� 8VLQJ�EDVLF�HGLWLQJ�WHFKQLTXHV�DSSURSULDWHO\��VXFK�DV�x LQVHUW�DQG�GHOHWH��x FXW��FRS\�DQG�SDVWH��x GUDJ�DQG�GURS��DQGx ILQG�DQG�UHSODFH�&KHFNLQJ�DFFXUDF\�RI�GRFXPHQWV�/HYHO�� 8VLQJ�DSSURSULDWH�HGLWLQJ�DQG�IRUPDWWLQJ�WRROV�DQG�WHFKQLTXHV�IRU�PRUH�FRPSOH[�GRFXPHQWV��VXFK�DV��x FKDUDFWHUV��OLQHV��SDUDJUDSKV�DQG�SDJHV��ZRUG�SURFHVVLQJ���x HQWHULQJ�GDWD�LQWR�H[LVWLQJ�IRUPV��GDWDEDVHV��x FOHDU�FHOOV��DGG�DQG�FKDQJH�URZV�DQG�FROXPQV��VSUHDGVKHHWV��x LQVHUW�DQG�FKDQJH�WH[W�DQG�&OLS�$UW��SUHVHQWDWLRQV�DQG�ZHE�SDJHV���DQGx GUDZ�EDVLF�VKDSHV��UHVL]H��DOLJQ��URWDWH��IOLS�DQG�DUUDQJH�LPDJHV��DUW�DQG�GHVLJQ��8VLQJ�SURRI�UHDGLQJ�WHFKQLTXHV�WR�FKHFN�WKDW�GRFXPHQWV�ORRN SURIHVVLRQDO��/HYHO�� 8VLQJ�HGLWLQJ�DQG�IRUPDWWLQJ�WRROV�DQG�WHFKQLTXHV�HIIHFWLYHO\�IRU�PRUH�FRPSOH[�GRFXPHQWV��VXFK�DV�x FKDQJH�WHPSODWHV�DQG�VW\OHV��x WDEV��FROXPQV��WDEOHV��KHDGHUV�DQG�IRRWHUV��ZRUG�SURFHVVLQJ��x ILOO��VRUW�DQG�ILOWHU��DGG�GDWD�WR�D�FKDUW��FKDQJH�WKH�W\SH�RI�FKDUW��VSUHDGVKHHWV���x FUHDWLQJ�ILHOG�QDPHV��VWUXFWXUHV�DQG�GDWD�W\SHV�DQG�XVLQJ�LQGH[HV��GDWDEDVHV��x LQVHUW�GLJLWDO�SLFWXUHV�DQG�RWKHU�REMHFWV��SUHVHQWDWLRQV�DQG�ZHE�SDJHV���DQGx GUDZ�PRUH�FRPSOH[�VKDSHV��XVH�ILOWHUV��HIIHFWV��PDVNV� OD\HUV�DQG�JURXSLQJ��DUW�DQG�GHVLJQ��&KHFNLQJ�WKDW�VWUXFWXUH��VW\OH�DQG�IRUPDWWLQJ�DUH�XVHG�WR�FRPPXQLFDWH�HIIHFWLYHO\��
6HDUFKLQJ�6HDUFKLQJ�IRU�LQIRUPDWLRQ�RQ�WKH�,QWHUQHW�RU�DQ�LQWUDQHW�/HYHO�� 8VLQJ�D�VHDUFK�HQJLQH�WR�ILQG�DQG�VHOHFW�DSSURSULDWH�LQIRUPDWLRQ�8VH�VXLWDEOH�WHFKQLTXHV�WR�PDNH�LW�HDVLHU�WR�ILQG�XVHIXO�LQIRUPDWLRQ�DJDLQ��HJ�ERRNPDUNV�RU�IDYRXULWHV��DQG�WR�SDVV�LW�RQ�WR�RWKHUV��HJ�VHQGLQJ�ZHE�SDJHV�DQG�ZHE�OLQNV�YLD�H�PDLO��.HHSLQJ�UHFRUGV�RI�ZKHUH�XVHIXO�LQIRUPDWLRQ�FDPH�IURP�6DYLQJ�WKH�UHVXOWV�RI�VHDUFKHV��VR�XVHIXO�LQIRUPDWLRQ�FDQ�EH�IRXQG�DJDLQ�/HYHO�� &KRRVLQJ�D�VHDUFK�HQJLQH�WKDW�LV�DSSURSULDWH�IRU�WKH�LQIRUPDWLRQ�WKDW�LV�QHHGHG�&DUU\LQJ�RXW�VHDUFKHV�HIILFLHQWO\��VXFK�DV�E\�XVLQJ�PHWD�VHDUFK�HQJLQHV��ZLOG�FDUGV��$1'�RU�127��%RROHDQ�QRWDWLRQ��/HYHO�� $V�OHYHO��
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8VH�,7�V\VWHPV
7KLV�LV�WKH�DELOLW\�WR�VHW�XS�DQG�XVH�KDUGZDUH�GD\�WR�GD\��SURWHFW�KDUGZDUH��VRIWZDUH�DQG�WKH�GDWD�ZLWKLQ�DQ�,7�V\VWHP�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x VHWWLQJ�XS�DQG�XVLQJ�FRPSXWHU�KDUGZDUH�VDIHO\��HJ�D�SHUVRQDO�FRPSXWHU��3&��RU�ODSWRS��ZLWK�SULQWHU�DQG�PRGHP�DWWDFKHG��D�SHUVRQDO�GLJLWDO�DVVLVWDQW��3'$��RU�KDQG�KHOG�FRPSXWHU���DQGx SURWHFWLQJ�VRIWZDUH�DQG�SHUVRQDO�GDWD�,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x VHWWLQJ�XS�DQG�XVLQJ�GLIIHUHQW�W\SHV�RI�KDUGZDUH��HJ�DQ�H[WHUQDO�GLVF�GULYH��D�GLJLWDO�FDPHUD��ZHE�FDP�RU�VFDQQHU���x DFFHVVLQJ�GDWD�IURP�GLIIHUHQW�VWRUDJH�PHGLD�QHWZRUNV��HJ�D�IORSS\�GLVF��&'�520��'9'��ORFDO�DUHD�QHWZRUN��/$1��RU�ZLGH�DUHD�QHWZRUN��:$1���DQGx NQRZLQJ�KRZ�WR�DYRLG�FRPPRQ�VHFXULW\�ULVNV�DQG�UHVWULFW�DFFHVV�WR�VRIWZDUH�DQG�GDWD��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x DFFHVV�VRIWZDUH�IURP�QHWZRUNV��DQG�x KHOS�WR�LPSURYH�WKH�SURWHFWLRQ�RI�VRIWZDUH�DQG�GDWD�IRU�VHOI�DQG�RWKHUV�
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ RI� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��&DUU\�RXW�WKH�LQLWLDO�VWHSV�QHHGHG�WR�XVH�KDUGZDUH�DQG�SURWHFW�VRIWZDUH�DQG�SHUVRQDO�GDWD�

x :KDW�FRPPRQ W\SHV�RI�FRPSXWHU�KDUGZDUH DUH DQG�KRZ�WR�XVH�WKHP�x :KDW�FRPPRQ�HUURUV PD\�KDSSHQ�DQG�KRZ�WR�VRUW�WKHP�RXW�x 7KH KHDOWK�DQG�VDIHW\�LVVXHV�RI�XVLQJ�,7��x :KDW�GD\�WR�GD\ VHFXULW\�ULVNVWKHUH�PD\�EH�x :KHUH�WR�JHW�DGYLFH�

x 6HWWLQJ�XS�FRPSXWHU�KDUGZDUH�x $FFHVVLQJ�LQIRUPDWLRQ�KHOG�RQ�D�FRPSXWHU�x 3URWHFWLQJ VRIWZDUH�DQG�SHUVRQDO�GDWD�

/HYHO��6HW�XS�DQG�XVH�KDUGZDUH�VDIHO\�DQG�SURWHFW�VRIWZDUH�DQG�GDWD�DSSURSULDWHO\�

x :KDW�PRVW W\SHV�RI�FRPSXWHU�KDUGZDUH DUH�DQG�KRZ�WR�XVH�WKHP�x (UURUV RQ�PRVW�W\SHV�RQ�KDUGZDUH�DQG�VRIWZDUH DQG�ZLWK�GDWD�x +RZ�WR�LGHQWLI\ KHDOWK�DQG�VDIHW\�LVVXHV�LQ�XVLQJ�,7��x :KDW�FRPPRQ VHFXULW\�ULVNV�WKHUH�PD\�EH�x :KDW DGYLFH�LV�DYDLODEOH�DQG�KRZ�WR�JHW�LW��

x 6HWWLQJ�XS�GLIIHUHQW�W\SHV�RI�KDUGZDUH�VDIHO\�x $FFHVVLQJ�GDWD�IURP�QHWZRUNV�x 3URWHFWLQJ�VRIWZDUH�DQG GDWD�LQ�GLIIHUHQW�ZD\V�

/HYHO��(IIHFWLYHO\�VHW�XS�DQG�XVH�GLIIHUHQW�W\SHV�RI�KDUGZDUH�DQG�SURWHFW�RZQ�DQG�RWKHUV�XVH�RI�VRIWZDUH�DQG�GDWD�

x :KDW�PRVW W\SHV�RI�FRPSXWHU�KDUGZDUH DUH�DQG�KRZ�WR�JHW�WKH�EHVW�RXW�RI�WKHP�x 7HFKQLFDOO\�FRPSOH[�RU�VHULRXVHUURUV�x +RZ�WR�KHOS�RWKHUV�WR�LGHQWLI\KHDOWK�DQG�VDIHW\�LVVXHV�LQ�XVLQJ�,7��x :KDW�SRWHQWLDO VHFXULW\�ULVNV�WKHUH�PD\�EH�x +RZ�WR JLYH DGYLFH�WR�RWKHU�XVHUV�

x 6HWWLQJ�XS�PRVW�W\SHV�RI�KDUGZDUH�VDIHO\�x $FFHVVLQJ�GDWD DQG�QHWZRUN�VRIWZDUH�x 3URWHFWLQJ�RZQ�DQG�RWKHUV�XVH�RI�VRIWZDUH�DQG�GLIIHUHQW�W\SHV�RI�GDWD�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
7\SHV�RI�FRPSXWHU�KDUGZDUH�:KDW�GLIIHUHQW�W\SHV�RI�FRPSXWHU�KDUGZDUH�DUH�DQG�KRZ�WR�XVH�WKHP�/HYHO�� :KDW�FRPPRQ�W\SHV�RI�FRPSXWHU�KDUGZDUH�DUH�+RZ�WR�VWDUW�XS�D�FRPSXWHU�+RZ�WR�XVH�FRPPRQ�W\SHV�RI�KDUGZDUH�/HYHO�� :KDW�PRVW�W\SHV�RI�FRPSXWHU�KDUGZDUH�DUH�:KDW�VWRUDJH�PHGLD�DUH�DYDLODEOH��VXFK�DV�KDUG�GLVF��IORSS\�GLVFV�RU�&'�520V�+RZ�WR�XVH�PRVW�W\SHV�RI�KDUGZDUH�DQG�VWRUDJH�PHGLD�/HYHO�� +RZ�WR�FKRRVH��XVH�DQG�FRQQHFW�DSSURSULDWH�FRPELQDWLRQV�RI KDUGZDUH�
(UURUV7KH�FDXVHV�RI�HUURUV�DQG�SUREOHPV�DQG�KRZ�WR�VRUW�WKHP�RXW�/HYHO�� :KDW�HUURUV�RIWHQ�KDSSHQ�DQG�KRZ�WR�VRUW�WKHP�RXW��WR�GR�ZLWK�FRPPRQ�KDUGZDUH�DQG�VRIWZDUH�+RZ�WR�JHW�LQIRUPDWLRQ�DERXW�WKH�KDUGZDUH��RSHUDWLQJ�V\VWHP�DQG�VRIWZDUH�EHLQJ�XVHG�WKDW�ZLOO�KHOS�DQ�H[SHUW�WR�JLYH�DGYLFH�RQ�VROYLQJ�HUURUV�/HYHO�� :KDW�HUURUV�DQG�SUREOHPV�FDQ�EH�FRUUHFWHG�IURP�H[SHULHQFH��WR�GR�ZLWK�x PRVW�KDUGZDUH�DQG�VWRUDJH�PHGLD�x PRVW�VRIWZDUH�x FRPELQDWLRQV�RI�KDUGZDUH�DQG�VRIWZDUH�x GDWD��DQGx YLUXVHV�/HYHO�� :KDW�WHFKQLFDOO\�FRPSOH[�RU�VHULRXV�HUURUV�DQG�SUREOHPV�PD\�RFFXU�DQG�KRZ�WR�UHVSRQG�WR�WKHP��WR�GR�ZLWK�x LQVWDOOLQJ�VRIWZDUH�x GLDO�XS�QHWZRUNLQJ�DQG�PRGHP�FRQQHFWLRQV�x RWKHU�ZD\V�RI�FRQQHFWLQJ�WR�WKH�,QWHUQHW��DQGx LQWHUPLWWHQW�HUURUV�
+HDOWK�DQG�VDIHW\�LVVXHV7KH�KHDOWK�DQG�VDIHW\�LVVXHV�LQYROYHG�LQ�XVLQJ�,7�/HYHO�� +HDOWK�DQG�VDIHW\�ULVNV�WR�VHOI�LQ�XVLQJ�,7�+HDOWK�DQG�VDIHW\�ULVNV�WR�RWKHUV�IURP�FRPPRQ�KDUGZDUH�:KDW�KHDOWK�DQG�VDIHW\�ODZV�DQG�JXLGHOLQHV�DIIHFW�WKH�XVH�RI�,7�/HYHO�� :D\V�WR�NHHS�ULVNV�WR�SHRSOH�WR�D�PLQLPXP�:D\V�WR�NHHS�ULVNV�WR�KDUGZDUH�WR�D�PLQLPXP�/HYHO�� +RZ�WR�H[SODLQ�KHDOWK�DQG�VDIHW\�ULVNV�WR�RWKHUV�:KDW�DFWLRQ�FDQ�EH�WDNHQ�WR�DYRLG�KHDOWK�DQG�VDIHW\�ULVNV�WR�RWKHU�SHRSOH�DQG�KDUGZDUH�
6HFXULW\�ULVNV:D\V�WR�NHHS�VHFXULW\�ULVNV�WR�D�PLQLPXP�/HYHO�� 5LVNV�WR�GDWD�IURP�SHRSOH��VXFK�DV�WKHIW��YLUXVHV�RU�XQDXWKRULVHG�DFFHVV�5LVNV�WR�GDWD�IURP�WKH�KDUGZDUH�RU�VRIWZDUH�QRW�ZRUNLQJ�SURSHUO\��VXFK�DV�IDXOWV��HUURUV�RU�ORVV��5LVNV�RI�UHFHLYLQJ�DQG�RSHQLQJ�DWWDFKPHQWV�IURP�H�PDLOV�/HYHO�� 5LVNV�RI�GRZQORDGLQJ�VRIWZDUH�IURP�WKH�,QWHUQHW�/HYHO�� 5LVNV�WR�FRPSXWHUV�DQG�FRPSXWHU�QHWZRUNV�OLQNHG�WR�WKH�,QWHUQHW�5LVNV�IURP�GLVDVWHUV�RU�RWKHU�XQIRUHVHHQ�HYHQWV�
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$GYLFH:KHQ�DQG�ZKHUH�WR�VHHN�DGYLFH�RQ�WHFKQLFDO�HUURUV�DQG�SUREOHPV�/HYHO�� +RZ�WR�FRQWDFW�DQ�,7�KHOS�GHVN�RU�VHUYLFH�+RZ�WR�IROORZ�YHUEDO�LQVWUXFWLRQV�IURP�DQ�,7�H[SHUW�5HFRJQLVH�WKHUH�LV�D�SUREOHP�RU�HUURU�5HFRJQLVH�WKH�OLPLWV�RI�RZQ�XQGHUVWDQGLQJ�DQG�VNLOOV�/HYHO�� :KHUH�DQG�KRZ�WR�ILQG�DGYLFH�RQ�FRPPRQ�HUURUV�ZLWK�PRVW�KDUGZDUH�DQG�VRIWZDUH�/HYHO�� +RZ�WR�JLYH�DGYLFH�WR�RWKHU�XVHUV�DERXW�FRPPRQ�HUURUV�:KHUH�DQG�KRZ�WR�ILQG�DGYLFH�RQ�PRUH�FRPSOH[�RU�VHULRXV�WHFKQLFDO�HUURUV�6NLOOV�DQG�WHFKQLTXHV
6HWWLQJ�XS�6HWWLQJ XS�FRPSXWHU�KDUGZDUH�DQG�VWRUDJH�PHGLD�/HYHO�� 7XUQLQJ�RQ�DQG�XVLQJ�D�SHUVRQDO�FRPSXWHU��3&��DQG�SULQWHU�&KDQJLQJ�EDVLF�VHWWLQJV��VXFK�DV�VRXQG�YROXPH��GDWH�DQG�WLPH�/HYHO�� &RQQHFWLQJ�XS�D�FRPSXWHU�ZLWK�RWKHU�KDUGZDUH�DQG�VWRUDJH�PHGLD�VDIHO\�/LQNLQJ�D�FRPSXWHU�WR�RWKHU�KDUGZDUH�VDIHO\�/HYHO�� &RQQHFWLQJ�XS�PRVW�W\SHV�RI�KDUGZDUH�DQG�VWRUDJH�PHGLD�VDIHO\�
$FFHVVLQJ�$FFHVVLQJ�ILOHV��QHWZRUNV�DQG�QHWZRUN�VRIWZDUH�/HYHO�� $FFHVVLQJ�ILOHV�RQ�D�FRPSXWHU�KDUG�GULYH�RU�ORFDO�VWRUDJH�PHGLD�/HYHO�� $FFHVVLQJ�ILOHV�RQ�D�ORFDO�DUHD�QHWZRUN��/$1��RU�D�ZLGH�DUHD�QHWZRUN��:$1��/HYHO�� $FFHVVLQJ�UHPRWH�QHWZRUNV�DQG�QHWZRUN�VRIWZDUH�3URWHFWLQJ�3URWHFWLQJ�KDUGZDUH��VRIWZDUH�DQG�GDWD�/HYHO�� 8VLQJ�D�ORJLQ�LGHQWLW\��,'��DQG�SDVVZRUG�WR�DFFHVV�FRPSXWHU�V\VWHPV�6WRULQJ�SHUVRQDO�GDWD�DQG�VRIWZDUH�VDIHO\�%DFNLQJ�XS�GDWD�IROORZLQJ�UHFRPPHQGHG�JXLGHOLQHV�8VLQJ�DQWL�YLUXV�VRIWZDUH�WR�SURWHFW�DSSOLFDWLRQV�/HYHO�� 6HWWLQJ�SDVVZRUG�OHYHOV�RQ�VRIWZDUH�DQG�GDWD�0DNLQJ�EDFNXSV�RI�RSHUDWLQJ�V\VWHP�GDWD��ZKHUH�QHFHVVDU\�'RZQORDGLQJ�VRIWZDUH�SDWFKHV�WR�IL[�DQ\�VHFXULW\�IODZV�7DNLQJ�DSSURSULDWH�DFWLRQ�WR�NHHS�ULVNV�WR�D�PLQLPXP��ZKHQ�GRZQORDGLQJ�VRIWZDUH�7DNLQJ�DFWLRQ�WR�DYRLG�ULVNV�IURP�UHFHLYLQJ�DQG�RSHQLQJ�DWWDFKPHQWV�IURP�H�PDLOV�/HYHO�� &RQVLGHULQJ�DQG�HYDOXDWLQJ�OHYHOV�RI�VHFXULW\�ULVN�IRU�GLIIHUHQW�XVHUV�8VLQJ�VHWWLQJV�RQ�WKH�RSHUDWLQJ�V\VWHP�WR�SURYLGH�GLIIHUHQW�OHYHOV�RI�DFFHVV�IRU�GLIIHUHQW�XVHUV�,PSURYLQJ�WKH�XVH�RI�SDVVZRUGV�DQG�RWKHU�PHWKRGV�RI�SURWHFWLQJ�GDWD�DQG�VRIWZDUH�8VLQJ�DQG�PDLQWDLQLQJ�FRQWLQJHQF\�V\VWHPV�WR�NHHS�WKH�HIIHFWV�RI�VHFXULW\�EUHDFKHV�WR�D�PLQLPXP�0DNLQJ�UHFRYHU\�SODQV�WR�GHDO�ZLWK�WKH�HIIHFWV�RI�GLVDVWHUV�DQG�RWKHU�XQIRUHVHHQ�HYHQWV�
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8VH�,7�WR�H[FKDQJH�LQIRUPDWLRQ
7KLV�LV�WKH�DELOLW\�WR�VHQG�DQG�UHFHLYH�PHVVDJHV�DQG�DFFHVV�DQG�UHWULHYH�LQIRUPDWLRQ�XVLQJ�EURZVHU�VRIWZDUH�IURP�WKH�,QWHUQHW��LQWUDQHWV�DQG�WKH�ZRUOG�ZLGH�ZHE�
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�%DVLF�H�PDLO�IDFLOLWLHV��VXFK�DV�x XVLQJ�DGGUHVV�ERRNV�WR�VHQG�H�PDLOV�WR�LQGLYLGXDOV��x VHQGLQJ��UHFHLYLQJ�DQG�RSHQLQJ�DWWDFKPHQWV��HJ�GLJLWDO�SLFWXUHV��ZRUG�SURFHVVLQJ�GRFXPHQWV�RU�VSUHDGVKHHWV���DQGx XVLQJ�NH\�ZRUGV�WR�VHDUFK�IRU�LQIRUPDWLRQ�XVLQJ�D�VHDUFK�HQJLQH�,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�0RUH�DGYDQFHG�H�PDLO�IDFLOLWLHV��VXFK�DV�x VHWWLQJ�XS�JURXSV�RI�H�PDLO�DGGUHVVHV��x DGGLQJ�D�VLJQDWXUH��x FRPSUHVVLQJ�DQG�GH�FRPSUHVVLQJ�ILOH�DWWDFKPHQWV��DQGx FKRRVLQJ�DQG�XVLQJ�VXLWDEOH�VHDUFK�HQJLQHV�HIIHFWLYHO\,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�0DNLQJ�WKH�PRVW�RI�H�PDLO�IDFLOLWLHV��VXFK�DV�VHWWLQJ�XS�DXWRPDWLF�UHGLUHFWLRQ��XVLQJ�HQFU\SWLRQ�DQG�GHDOLQJ�ZLWK�MXQN�H�PDLO�
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJRI�

7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��8VH�EDVLF�IDFLOLWLHV�RI�H�PDLO�VRIWZDUH�WR�VHQG�DQG�UHFHLYH�PHVVDJHV�DQG�ILQG�LQIRUPDWLRQ�XVLQJ�EURZVHU�VRIWZDUH�
x %DVLF H�PDLO�IDFLOLWLHV�x :KDW SUREOHPV�ZLWK�H[FKDQJLQJ�LQIRUPDWLRQ�WKHUH�PD\�EH�DQG�KRZ�WR�VRUW�WKHP�RXW�x :KDW ODZV�DQG�JXLGHOLQHVWKHUH�DUH DERXW�XVLQJ�H�PDLO�

x 6HQGLQJ�DQG�UHFHLYLQJ�H�PDLOV�XVLQJ�EDVLF�IDFLOLWLHV�x 6HDUFKLQJ IRU LQIRUPDWLRQ�

/HYHO��8VH�PRUH�DGYDQFHG H�PDLO�VRIWZDUH�IDFLOLWLHV�DFFHVV�DQG�UHWULHYH�UHOHYDQW�LQIRUPDWLRQ�XVLQJ�EURZVHU�VRIWZDUH��
x 0RUH�DGYDQFHG H�PDLO�IDFLOLWLHV�x &RPPRQ SUREOHPV�ZLWK�H[FKDQJLQJ�LQIRUPDWLRQ�DQG�KRZ�WR�VRUW�WKHP�RXW�x :KDW�DQG�KRZ ODZV�DQG�JXLGHOLQHV�DIIHFW�XVLQJ�,7�

x 6HQGLQJ�DQG�UHFHLYLQJ�H�PDLOV�XVLQJ�PRUH�DGYDQFHG�IDFLOLWLHV�x 6HDUFKLQJ IRU�UHOHYDQW�LQIRUPDWLRQ�HIILFLHQWO\�
/HYHO��8VH�WKH�IXOO�SRWHQWLDO�RI�H�PDLO�VRIWZDUH�IDFLOLWLHV�DQG�ILQG�UHOHYDQW�LQIRUPDWLRQ�XVLQJ�EURZVHU�VRIWZDUH�

x 7KH�IXOO�SRWHQWLDO�RI H�PDLO�IDFLOLWLHV�x +HOSLQJ�WR�DYRLG SUREOHPV�ZLWK�H[FKDQJLQJ�LQIRUPDWLRQ�x +RZ�WR�FRPPXQLFDWH ODZV�DQG�JXLGHOLQHV�DERXW�WKH�XVH�RI�,7�

x 6HQGLQJ�DQG UHFHLYLQJ�H�PDLOV�XVLQJ�DQG�FKDQJLQJ�VHWWLQJV�x 6HDUFKLQJ IRU�UHOHYDQW�LQIRUPDWLRQ�HIILFLHQWO\�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
(�PDLO�IDFLOLWLHV'LIIHUHQW�IDFLOLWLHV�WKDW�DUH�SURYLGHG�E\�H�PDLO�VRIWZDUH��VXFK�DV�WRROV��DUFKLYH�IROGHUV��DGGUHVV�ERRNV�DQG�VHWWLQJV�/HYHO�� (�PDLO�PHVVDJHV��%DVLF�RSWLRQV�IRU�VHQGLQJ�DQG�UHSO\LQJ�+RZ�WR�VHQG�DQG�UHFHLYH�DWWDFKPHQWV��+RZ�WR�XVH�DQ�DGGUHVV�ERRN��/HYHO�� +RZ�WR�VHQG�H�PDLOV�WR�JURXSV�XVLQJ�D�JURXS�OLVW�ZLWKLQ�DQ�DGGUHVV�ERRN�+RZ�WR�DUFKLYH�DQG�FRPSUHVV�H�PDLOV�:KDW�RWKHU�UHVRXUFHV�PD\�EH�SURYLGHG�E\�H�PDLO�VRIWZDUH�DQG�KRZ�WR�XVH�WKHP�/HYHO�� 2SWLRQV�IRU�UHGLUHFWLQJ�H�PDLOV�:KDW�DQG�KRZ�VHWWLQJV�FDQ�EH�FKDQJHG�WR�HIIHFW�ZKDW�WKH�H�PDLO�VRIWZDUH�GRHV�DQG�ZKHQ�:KHQ�DQG�KRZ�WR�XVH�HQFU\SWLRQ�VRIWZDUH�7KH�EHQHILWV�DQG�OLPLWDWLRQV�RI�GLIIHUHQW�DFFHVV�PHWKRGV�
3UREOHPV�ZLWK�H[FKDQJLQJ�LQIRUPDWLRQ:KDW�SUREOHPV�FDQ�KDSSHQ�DQG�KRZ�WR�NHHS�ULVNV�WR�D�PLQLPXP�/HYHO�� :K\�VRPH�FRPSXWHU�XVHUV�PD\�KDYH�GLIILFXOW\�LQ�VHQGLQJ�DQG�UHFHLYLQJ�H�PDLOV�ZLWK�DWWDFKPHQWV�:KDW�WR�GR�DERXW�H�PDLOV�IURP�XQNQRZQ�XVHUV�:KDW�YLUXVHV�DUH�DQG�WKH�SUREOHPV�WKH\�FDQ�FDXVH�+RZ�XVLQJ�DQWL�YLUXV�VRIWZDUH�FDQ�KHOS�WR�NHHS�ULVNV�WR�D�PLQLPXP�:KDW�ULVNV�WKHUH�PD\�EH�LQ�GRZQORDGLQJ�GRFXPHQWV�DQG�VRIWZDUH�5LVNV�LQ�VKDULQJ�LQIRUPDWLRQ� VXFK�DV�SHUVRQDO�GHWDLOV�:KHUH�DQG�ZKHQ�WR�VHHN�DGYLFH�/HYHO�� :KDW�WR�GR�DERXW�H�PDLOV�LQWHQGHG�WR�FDXVH�SUREOHPV��VXFK�DV�63$0�RU�FKDLQ�PDLOV�+RZ�WR�NHHS�WKH�GLIILFXOWLHV�RI�VHQGLQJ�DQG�UHFHLYLQJ�ODUJH�H�PDLOV�WR�D�PLQLPXP�:KDW�OLPLWV�WKHUH�PD\�EH�WR�WKH�QXPEHU�RU�VL]H�RI�H�PDLOV�WKDW�FDQ�EH�UHFHLYHG�DQG�VWRUHG�+RZ�WR�DYRLG�YLUXVHV��/HYHO�� +RZ�WR�FKDQJH�H�PDLO�DQG�EURZVHU�VHWWLQJV�WR�LPSURYH�SURWHFWLRQ�DJDLQVW�ULVNV�+RZ�WR�LGHQWLI\�ZKHWKHU�SUREOHPV�DUH�ORFDO��HJ�VRIWZDUH�RU�QHWZRUN�HUURUV��RU�OLQNHG�WR�WKH�VHUYLFH�SURYLGHG�E\�WKH�,63�
/DZV�DQG�JXLGHOLQHV:KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�SHRSOH¶V�XVH�RI�,7�/HYHO�� :KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�GD\�WR�GD\�XVH�RI�,7��VXFK�DV�DERXW�GDWD�SURWHFWLRQ��HTXDO�RSSRUWXQLWLHV��GLVDELOLW\��KHDOWK�DQG�VDIHW\��FRS\ULJKW�DQG�JXLGHOLQHV�VHW�E\�\RXU�HPSOR\HU�RU�RUJDQLVDWLRQV�/HYHO�� :KDW�DQG�KRZ�GLIIHUHQW�,7�DFWLYLWLHV�DUH�DIIHFWHG�E\�ODZV�DQG�JXLGHOLQHV��VXFK�DV�VWRULQJ�QDPHV�DQG�DGGUHVV��GRZQORDGLQJ�LPDJHV�IURP�WKH�,QWHUQHW�RU�VHQGLQJ�LQDSSURSULDWH�H�PDLOV�/HYHO�� :KDW�RWKHU�SHRSOH�QHHG�WR�NQRZ�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�DIIHFW�XVLQJ�,7�+RZ�WR�FRPPXQLFDWH�ZLWK�SHRSOH�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�
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6NLOOV�DQG�WHFKQLTXHV
6HQGLQJ�DQG�UHFHLYLQJ�6HQGLQJ�DQG�UHFHLYLQJ�H�PDLOV�XVLQJ�WKH�IDFLOLWLHV SURYLGHG�E\�VRIWZDUH�/HYHO�� 8VLQJ�EDVLF�VHQG�FRPPDQGV��VXFK�DV�VHQG�WR�LQGLYLGXDOV��VHQG�FDUERQ�FRSLHV�8VLQJ�EDVLF�UHSO\�FRPPDQGV��VXFK�DV�UHFHLYH��IRUZDUG��UHSO\�WR�LQGLYLGXDOV��UHSO\�WR�DOO�DQG�UHSO\�ZLWK�KLVWRU\�'HOHWLQJ�H�PDLO�6HQGLQJ�DQG�RSHQLQJ�H�PDLOV�ZLWK�DWWDFKPHQWV�6DYLQJ�DWWDFKPHQWV�WR�DSSURSULDWH�SODFHV�)LQGLQJ�H�PDLOV�)ROORZLQJ�DQ\�UXOHV�DQG�JXLGHOLQHV�IRU�VHQGLQJ�DQG�UHSO\LQJ�WR�HPDLOV�/HYHO�� 8VLQJ�PRUH�DGYDQFHG�IDFLOLWLHV��VXFK�DV�DGG�D�VLJQDWXUH�RU�VHW�WKH�SULRULW\�RI�PHVVDJHV�6HQGLQJ�PHVVDJHV�WR�JURXSV�RI�SHRSOH�XVLQJ�JURXSV�VHW�XS�LQ�DQ�DGGUHVV�ERRN�6HQGLQJ�DQG�UHFHLYLQJ�LQVWDQW�PHVVDJHV�ZLWK�DQG�ZLWKRXW�DWWDFKPHQWV�&RPSUHVVLQJ�PHVVDJHV�RQ�VHQGLQJ�DQG�XQ�FRPSUHVV�PHVVDJHV�WKDW�KDYH�EHHQ�UHFHLYHG�$UFKLYLQJ�H�PDLOV�ZKHUH�QHFHVVDU\��VXFK�DV�E\�XVLQJ�IROGHUV�DQG�VXEIROGHUV��/HYHO�� &KRRVLQJ�DQG�XVLQJ�WKH�PRVW�DSSURSULDWH�PHWKRG�RI�DFFHVVLQJ�H�PDLO�$UUDQJLQJ�IRU�UHFHLYHG�H�PDLOV�WR�EH�UH�GLUHFWHG�WR�VSHFLILF�H�PDLO�ER[HV�8VLQJ�DGYDQFHG�VHWWLQJV�ZLWKLQ�H�PDLO�VRIWZDUH��VXFK�DV WR�PDQDJH�MXQN�H�PDLO�RU�63$0�
6HDUFKLQJ�6HDUFKLQJ�IRU�LQIRUPDWLRQ�RQ�WKH�,QWHUQHW�RU�DQ�LQWUDQHW�/HYHO�� 8VLQJ�D�VHDUFK�HQJLQH�WR�ILQG�DQG�VHOHFW�DSSURSULDWH�LQIRUPDWLRQ�8VLQJ�VXLWDEOH�WHFKQLTXHV�WR�PDNH�LW�HDVLHU�WR�ILQG�XVHIXO�LQIRUPDWLRQ�DJDLQ��HJ�ERRNPDUNV�RU�IDYRXULWHV��DQG�WR�SDVV�LW�RQ�WR�RWKHUV��HJ�VHQGLQJ�ZHE�SDJHV�DQG�ZHE�OLQNV�YLD�H�PDLO��.HHSLQJ�UHFRUGV�RI�ZKHUH�XVHIXO�LQIRUPDWLRQ�FDPH�IURP�6DYLQJ�WKH�UHVXOWV�RI�VHDUFKHV��VR�XVHIXO�LQIRUPDWLRQ�FDQ�EH�IRXQG�DJDLQ�/HYHO�� &KRRVLQJ�D�VHDUFK�HQJLQH�WKDW�LV�DSSURSULDWH�IRU�WKH�LQIRUPDWLRQ�WKDW�LV�QHHGHG�&DUU\LQJ�RXW�VHDUFKHV�HIILFLHQWO\��VXFK�DV�E\�XVLQJ�PHWD�VHDUFK�HQJLQHV��ZLOG�FDUGV��$1'�RU�127��%RROHDQ�QRWDWLRQ��/HYHO�� $V�OHYHO��
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8VH�,7�VRIWZDUH�
7KLV�XQLW�LV�DERXW�WKH�DELOLW\�WR�VHOHFW�DQG�XVH�D�VXLWDEOH�VRIWZDUH�DSSOLFDWLRQ�WR�SURGXFH�LQIRUPDWLRQ�IRU�GLIIHUHQW�WDVNV�DQG�XVHV��6RIWZDUH�DSSOLFDWLRQV�PD\�EH�IRU�x GUDIWLQJ�D�PHPR��UHSRUW�RU�&9��ZRUG�SURFHVVLQJ��x NHHSLQJ�WUDFN�RI�H[SHQVHV�RU�SURGXFLQJ�JUDSKV��VSUHDGVKHHWV���x HQWHULQJ�DQG�UHWULHYLQJ�DGGUHVVHV�DQG�SKRQH�QXPEHUV��GDWDEDVHV��x SURGXFLQJ�VOLGH�VKRZV�ZLWK�WH[W�DQG�GLDJUDPV��SUHVHQWDWLRQV���x SURGXFLQJ�DQG�XSORDGLQJ�FRQWHQW�IRU�ZHE�SDJHV��ZHEVLWHV���x SURGXFLQJ�GUDZLQJV�DQG�FKDQJLQJ�GLJLWDO�SLFWXUHV��DUW�DQG�GHVLJQ���RUx SURGXFLQJ�LQIRUPDWLRQ�XVLQJ�VSHFLDOLVW�VRIWZDUH�RU�VRIWZDUH�WKDW�KDV�EHHQ�EXLOW�IRU�DQ�RUJDQLVDWLRQ��HJ�DFFRXQWV��GHVLJQV��SODQV��PXVLF�RU�YLGHR��
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x XVLQJ�DSSURSULDWH�EDVLF�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�WR�HGLW��IRUPDW��FKHFN�DQG�SURGXFH�GRFXPHQWV��HJ�XVLQJ�ZRUG�SURFHVVLQJ�WR�GUDIW�D�OHWWHU��PDNLQJ�VLPSOH�VOLGHV�XVLQJ�SUHVHQWDWLRQ�VRIWZDUH��VWRULQJ�QDPHV�DQG�DGGUHVVHV�LQ�D�GDWDEDVH��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x XVLQJ�D�UDQJH�RI�DSSURSULDWH�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�WR�HGLW��IRUPDW��FKHFN�DQG�SURGXFH�PRUH�FRPSOH[�LQIRUPDWLRQ��HJ�SUHSDULQJ�VDOHV�ILJXUHV�XVLQJ�D�VSUHDGVKHHW�RU�SURGXFLQJ�D�EURFKXUH�XVLQJ�ZRUG�SURFHVVLQJ��,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x SURGXFLQJ�SURIHVVLRQDO�ORRNLQJ�GRFXPHQWV��HJ�FKDQJLQJ�SKRWRJUDSKV�XVLQJ�GLJLWDO�LPDJLQJ�VRIWZDUH�RU�PDLQWDLQLQJ�D�ZHEVLWH���
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJRI�

7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��8VH�VRIWZDUH�WR�SURGXFH�VLPSOH�LQIRUPDWLRQ�
x +RZ�WR�SURGXFH�LQIRUPDWLRQ WKDW�LV�VXLWDEOH� x +DQGOLQJ ILOHV�x &RPELQLQJ�LQIRUPDWLRQ�x (GLWLQJ�LQIRUPDWLRQ� DQG�&KHFNLQJ LQIRUPDWLRQ�WKDW�LV�VLPSOH�

/HYHO��8VH�VRIWZDUH�HIIHFWLYHO\�WR�SURGXFH�PRUH�FRPSOH[�LQIRUPDWLRQ�
x :KDW�DQG�KRZ�DSSURSULDWH�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�x +RZ�WR�SURGXFH�LQIRUPDWLRQ WKDW�LV�FOHDU�DQG�DSSURSULDWH�

x +DQGOLQJ ILOHVDSSURSULDWHO\�x &RPELQLQJ�LQIRUPDWLRQ RI�GLIIHUHQW�W\SHV�x (GLWLQJ�LQIRUPDWLRQ�)RUPDWWLQJ�LQIRUPDWLRQ�DQG&KHFNLQJ LQIRUPDWLRQ�WKDW�LV�PRUH�FRPSOH[�
/HYHO��8VH�VRIWZDUH�HIILFLHQWO\�WR�SURGXFH�FRPSOH[�LQIRUPDWLRQ�

x :KDW�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�LPSURYH�LWV�XVH�x +RZ�WR�SURGXFH�LQIRUPDWLRQ WKDW�LV�ZHOO�VWUXFWXUHG�DQG�ILW�IRU�SXUSRVH�

x +DQGOLQJ ILOHV DQG�FRQYHUWLQJ�WKHP�WR�DQRWKHU�IRUPDW�x &RPELQLQJ�LQIRUPDWLRQWKDW�LV�PRUH�FRPSOH[�x (GLWLQJ�LQIRUPDWLRQ�)RUPDWWLQJ�LQIRUPDWLRQ��DQG�&KHFNLQJ LQIRUPDWLRQ�WKDW�LV�FRPSOH[�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
3XUSRVHV:KDW�WKH�SXUSRVHV�IRU�XVLQJ�,7�DUH DQG�KRZ�WR�MXGJH�ZKHWKHU�WKH�,7�V\VWHP�DQG�VRIWZDUH�FKRVHQ�ZDV�DSSURSULDWH��/HYHO�� 1RW�DSSOLFDEOH/HYHO�� :K\�DQG�KRZ�XVLQJ�WKH�,7�V\VWHP�DQG�VRIWZDUH�ZDV�DQ�DSSURSULDWH�ZD\�RI�FDUU\LQJ�RXW�WKH�WDVN�/HYHO�� :KDW�FKDQJHV�FRXOG�EH�PDGH�WR�WKH�ZD\�WKDW WKH�,7�V\VWHP�DQG�VRIWZDUH�ZDV�XVHG�WR�PDNH�WDVNV�WKDW�DUH�VLPLODU��HDVLHU�RU�PRUH�VXFFHVVIXO�LQ�WKH�IXWXUH��
3URGXFH�LQIRUPDWLRQ+RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\�DQG�DFFXUDWHO\��WDNLQJ�LQWR�DFFRXQW�WLPH��FRQWHQW��PHDQLQJ�DQG�RUJDQLVDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�WKH�QHHGV�RI�WKH�DXGLHQFH�/HYHO�� .QRZ�ZKR�DQG�ZKDW�WKH�LQIRUPDWLRQ�LV�IRU��ZKHUH�LW�ZLOO�EH�XVHG��HJ�RQ�VFUHHQ�RU�KDUG�FRS\��DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�FOHDUO\�DQG�DFFXUDWHO\�ZLWK�WKH�DXGLHQFH��ZKHUH�DQG�ZKHQ�LW�LV�QHHGHG�/HYHO�� +RZ�WR�SURGXFH�LQIRUPDWLRQ�WKDW�FRPPXQLFDWHV�HIIHFWLYHO\��E\�VWUXFWXULQJ�WKH�FRQWHQW�WR�WDNH�DFFRXQW�RI�GLIIHUHQW�FRQWH[WV�DQG�DXGLHQFH�QHHGV�6NLOOV�DQG�WHFKQLTXHV
+DQGOLQJ ILOHV)LOH�KDQGOLQJ�WHFKQLTXHV�DSSURSULDWH�IRU�WKH�VRIWZDUH�LQ�XVH�/HYHO�� 8VLQJ�EDVLF�ILOH�KDQGOLQJ�WHFKQLTXHV�IRU�WKH�VRIWZDUH��VXFK�DV�FUHDWH��RSHQ��VDYH��DV��DQG�SULQW�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�KDQGOH��RUJDQLVH�DQG�VDYH�ILOHV��/HYHO�� &RQYHUWLQJ�ILOHV�WR�DQRWKHU�VXLWDEOH�IRUPDW��ZKHUH�QHFHVVDU\�
&RPELQLQJ LQIRUPDWLRQ�:D\V�RI�FRPELQLQJ�LQIRUPDWLRQ�RI�YDULRXV�W\SHV�/HYHO�� 8VLQJ�EDVLF�WHFKQLTXHV�WR�FRPELQH�LQIRUPDWLRQ��VXFK�DV�LQVHUW��VL]H�DQG�SRVLWLRQ�/HYHO�� /LQNLQJ�LQIRUPDWLRQ�ZLWKLQ�WKH�VDPH�W\SH�RI�VRIWZDUH��$GGLQJ�LQIRUPDWLRQ�IURP�RQH�W\SH�RI�VRIWZDUH�WR�LQIRUPDWLRQ�SURGXFHG�XVLQJ�GLIIHUHQW�VRIWZDUH��VXFK�DV�D�VSUHDGVKHHW�JUDSK�WR�D�ZRUG�SURFHVVLQJ�GRFXPHQW��WH[W�WR�DQ�LPDJH�ILOH��SLFWXUH�WR�D�SUHVHQWDWLRQ�VOLGH��RU�VLPSOH�LQIRUPDWLRQ�IURP�D�GDWDEDVH�RQWR�D�ZHEVLWH��/HYHO�� ([SRUWLQJ�DQG�LPSRUWLQJ��OLQN�REMHFWV�EHWZHHQ�GLIIHUHQW�VRIWZDUH�0DNLQJ�UHIHUHQFHV�WR�H[WHUQDO�GDWD��VXFK�DV�K\SHUOLQNV��REMHFW�OLQNLQJ�DQG�HPEHGGLQJ�8VLQJ�DGYDQFHG�WHFKQLTXHV�IRU�FRPELQLQJ�RU�PHUJLQJ�YHUVLRQV�RI�LQIRUPDWLRQ�IURP�GLIIHUHQW�XVHUV�
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(GLWLQJ�LQIRUPDWLRQ(GLWLQJ�WHFKQLTXHV�ZLOO�YDU\�DFFRUGLQJ�WR�WKH�VRIWZDUH�EHLQJ�XVHG��DQG�ZKHWKHU�WKH�LQIRUPDWLRQ�LV�WH[W��QXPEHUV�RU�LPDJHV�/HYHO�� 8VLQJ�EDVLF�HGLWLQJ�WHFKQLTXHV�DSSURSULDWHO\�WR�SURGXFH�VLPSOH�LQIRUPDWLRQ��VXFK�DV�x LQVHUW�DQG�GHOHWH��x FXW��FRS\�DQG�SDVWH��x GUDJ�DQG�GURS��DQGx ILQG�DQG�UHSODFH�/HYHO�� 8VLQJ�D�ZLGH�UDQJH�RI�HGLWLQJ�WRROV�DQG�WHFKQLTXHV�WR�SURGXFH�PRUH�FRPSOH[�LQIRUPDWLRQ��VXFK�DV�x IRU�FKDUDFWHUV��OLQHV��SDUDJUDSKV�DQG�SDJHV��ZRUG�SURFHVVLQJ���x HQWHU�GDWD�LQWR�H[LVWLQJ�IRUPV��GDWDEDVHV��x DGG�URZV�DQG�FROXPQV��FOHDU�FHOOV��VSUHDGVKHHWV��x LQVHUW�DQG�FKDQJH�WH[W�DQG�&OLS�$UW��SUHVHQWDWLRQV�DQG�ZHE�SDJHV���DQGx GUDZ�EDVLF�VKDSHV��UHVL]H��DOLJQ��URWDWH��IOLS�DQG�DUUDQJH�LPDJHV��DUW�DQG�GHVLJQ��/HYHO�� 8VLQJ�D�ZLGH�UDQJH�RI�HGLWLQJ�WRROV�DQG�WHFKQLTXHV�WR�SURGXFH�FRPSOH[�LQIRUPDWLRQ��VXFK�DV�x WDEV��FROXPQV��WDEOHV��KHDGHUV�DQG�IRRWHUV��ZRUG�SURFHVVLQJ��x ILOO��VRUW�DQG�ILOWHU��DGG�GDWD�WR�D�FKDUW��FKDQJH�WKH�W\SH�RI�FKDUW��VSUHDGVKHHWV���x FUHDWH ILHOG�QDPHV��VWUXFWXUHV�DQG�GDWD�W\SHV�DQG�XVH�LQGH[HV��GDWDEDVHV��x LQVHUW�GLJLWDO�SLFWXUHV�DQG�RWKHU�REMHFWV��SUHVHQWDWLRQV�DQG�ZHE�SDJHV���DQGx GUDZ�PRUH�FRPSOH[�VKDSHV��XVH�ILOWHUV��HIIHFWV��PDVNV��OD\HUV�DQG�JURXSLQJ��DUW�DQG�GHVLJQ��
)RUPDWWLQJ LQIRUPDWLRQ7HFKQLTXHV�IRU�IRUPDWWLQJ�LQIRUPDWLRQ�ZLOO�YDU\�DFFRUGLQJ�WR�WKH�VRIWZDUH�EHLQJ�XVHG��DQG�ZKHWKHU�WKH�LQIRUPDWLRQ�LV�WH[W��QXPEHUV�RU�LPDJHV�/HYHO�� 1RW�DSSOLFDEOH/HYHO�� )RUPDWWLQJ�PRUH�FRPSOH[�LQIRUPDWLRQ�XVLQJ�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��VXFK�DV�x IRQWV��W\SHIDFH��DQG�W\SH�VW\OH��HJ�EROG�RU�LWDOLF��x QXPEHU�IRUPDW�DQG�GHFLPDO�SODFHV�x LPDJH��FKDUW�DQG�GLDJUDP�VL]H�DQG�RULHQWDWLRQ�)RUPDWWLQJ�PRUH�FRPSOH[�LQIRUPDWLRQ�LQ�OLQH�ZLWK�DQ�RUJDQLVDWLRQDO�KRXVH�VW\OH�/HYHO�� )RUPDWWLQJ�FRPSOH[�LQIRUPDWLRQ�XVLQJ�D�ZLGH�UDQJH�RI�DSSURSULDWH�WRROV�DQG�WHFKQLTXHV��VXFK�DV�x FKDUDFWHU��OLQH�VSDFLQJ��SDUDJUDSKV�DQG�SDJHV��ZRUG�SURFHVVLQJ���x FHOOV��URZV��FROXPQV�DQG�SDJHV��VSUHDGVKHHWV��x FRORXU��IRQWV��VL]H��EDFNJURXQG�DQG�SLFWXUHV��SUHVHQWDWLRQV�DQG�ZHE SDJHV��
&KHFNLQJ LQIRUPDWLRQ&KHFNLQJ�WHFKQLTXHV�ZLOO�YDU\�DFFRUGLQJ�WR�WKH�W\SH�RI�LQIRUPDWLRQ�WR�EH�FRPPXQLFDWHG�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�FKHFN�VLPSOH�LQIRUPDWLRQ��VXFK�DV�x WKH�DFFXUDF\�RI�WH[W�x WKDW�ILJXUHV�DUH�HQWHUHG�FRUUHFWO\��DQGx WKH�ODEHOOLQJ�DQG�VL]H�RI�LPDJHV��FKDUWV�DQG�GLDJUDPV�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�FKHFN�PRUH�FRPSOH[�LQIRUPDWLRQ�/HYHO�� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�WR�FKHFN�FRPSOH[�LQIRUPDWLRQ�
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3XUSRVHV�IRU�XVLQJ�,7
7KLV�LV�WKH�DELOLW\�WR�PDNH�VHOHFWLYH�XVH�RI�,7�DQG�HYDOXDWH�LWV�XVH�LQ�D�YDULHW\�RI�VLWXDWLRQV��VXFK�DV�KRPH��ZRUN��VFKRRO�RU�RWKHU�HQYLURQPHQW��
$�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x XQGHUVWDQGLQJ�KRZ�WR�PDNH�DSSURSULDWH�XVH�RI�,7�IRU�D�VLPSOH�WDVN��HJ�SURGXFLQJ�D�OHWWHU��PDNLQJ�D�VOLGH�IRU�D�SUHVHQWDWLRQ��UHFRUGLQJ�VSHQGLQJ��NHHSLQJ�DGGUHVVHV��VHQGLQJ�D�PHVVDJH�RU�GUDZLQJ�ER[HV�DQG�DUURZV�WR�KLJKOLJKW�LQIRUPDWLRQ���DQGx UHYLHZLQJ�KRZ�ZHOO�\RX�XVHG�,7�,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x NQRZLQJ�KRZ�GLIIHUHQW�SHRSOH�PD\�EH�DEOH�WR�DFFHVV�,7��x XQGHUVWDQGLQJ�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�HIIHFW�WKH�XVH�,7��DQGx XQGHUVWDQGLQJ�KRZ�WR�JHW�WKH�EHVW�IURP�,7�IRU�D�PRUH�FRPSOH[�WDVN��HJ�SURGXFLQJ�D�EXVLQHVV�OHWWHU��ZRUNLQJ�RXW�D�PRQWKO\�EXGJHW��FUHDWLQJ�D�SUHVHQWDWLRQ�ZLWK�D�VRXQG WUDFN��HGLWLQJ�D�SKRWR�IRU�D�EURFKXUH�RU�SODQQLQJ�ZHE�SDJHV�IRU�D�ZHEVLWH���,Q�DGGLWLRQ�D�OHYHO���MRE�UROH�LV�OLNHO\�WR�LQYROYH�x XQGHUVWDQGLQJ�KRZ�WR�JHW�WKH�EHVW�IURP�,7�IRU�D�PRUH�FRPSOH[�WDVN��HJ�FUHDWLQJ�DQ�LOOXVWUDWHG�QHZVOHWWHU��GRLQJ�D�FRVW�EHQHILW�DQDO\VLV��UHSRUWLQJ�WKH�UHVXOWV�RI�D�VXUYH\�DERXW�FOLHQWV�QHHGV�DQG�SUHIHUHQFHV�RU�FUHDWLQJ�DQ�LQWHUDFWLYH�ZHEVLWH���DQGx KHOSLQJ�RWKHUV�WR�LPSURYH�WKHLU�XQGHUVWDQGLQJ�DQG�XVH�RI�,7�
7KH�FRPSHWHQW�SHUVRQ�FDQ� 7KLV�ZLOO�LQYROYH�DSSO\LQJ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ RI� 7KLV�ZLOO�LQYROYH�HIIHFWLYH�XVH�RI�WKH�IROORZLQJ�VNLOOV�DQG�WHFKQLTXHV�/HYHO��:RUN�RXW�KRZ�WR�XVH�,7�IRU�VLPSOH�WDVNV�DQG�KRZ�LW�FDQ�KHOS�

x :KDW�WKH�SXUSRVHV IRU�XVLQJ�VRIWZDUH�DUH�DQG�KRZ�WR�MXGJH�LW�LV�DSSURSULDWH�x +RZ�,7�FDQ�LPSURYH DFFHVV WR�LQIRUPDWLRQ�x :KDW�ODZV�DQG�JXLGHOLQHV WKHUH�DUH�DERXW�XVLQJ�,7�

x ([SODLQLQJ�WKH�XVH�RI�,7�ZLWK�KHOS�IURP�RWKHUV��x 2UJDQLVLQJ LQIRUPDWLRQ��x 5HYLHZLQJ RZQ�XVH�RI�,7�ZLWK�KHOS�DQG�IHHGEDFN�IURP�RWKHUV�
/HYHO��:RUN�RXW�KRZ�WR�XVH�,7�HIIHFWLYHO\�IRU�PRUH�FRPSOH[�WDVNV�DQG�SXUSRVHV��WDNLQJ�DFFRXQW�RI�WKHLU�RZQ�VNLOOV�DQG�FDSDELOLWLHV��

x :KDW�DQG�KRZ�DSSURSULDWH�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�x +RZ�WR�LPSURYH DFFHVV WR�XVLQJ�,7�x :KDW�DQG�KRZ�ODZV�DQG�JXLGHOLQHVDIIHFW�WKH�XVH�RI�,7�
x ([SODLQLQJ�GHFLVLRQV�DQG�DFWLRQV�WDNHQ�DERXW XVLQJ�,7��x 2UJDQLVLQJ LQIRUPDWLRQ��x 5HYLHZLQJ RZQ�XVH�RI�,7�DQG�IHHGEDFN�IURP�RWKHUV�/HYHO��:RUN�RXW�KRZ�WR�XVH�,7�HIIHFWLYHO\�IRU�FRPSOH[�WDVNV�DQG�SXUSRVHV��WDNLQJ�DFFRXQW�RI�WKHLU�RZQ�DQG�RWKHUV�VNLOOV�DQG�FDSDELOLWLHV�DQG�WKH�QHHGV�RI�WKH�RUJDQLVDWLRQ��

x :KDW�WKH�SXUSRVHV IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�LPSURYH�LWV�XVH�x +RZ�,7�FDQ�LPSURYH DFFHVV WR�LQIRUPDWLRQ�DQG�VHUYLFHV�x +RZ�WR�FRPPXQLFDWH�ODZV�DQG�JXLGHOLQHV DERXW�WKH�XVH�RI�,7�

x ([SODLQLQJ�DQG�DQDO\VLQJ�WKH�HIIHFWLYHQHVV�RI�WKH�XVHRI�,7��x 2UJDQLVLQJ FRPSOH[�LQIRUPDWLRQ��x 5HYLHZLQJ IHHGEDFN�RQ�DQG�LPSDFW�RI�RZQ�XVH�RI�,7�
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.QRZOHGJH�DQG�XQGHUVWDQGLQJ
3XUSRVHV:KDW�WKH�SXUSRVHV�IRU�XVLQJ�,7�DUH�DQG�KRZ�WR�MXGJH�ZKHWKHU�WKH�,7�V\VWHP�DQG�VRIWZDUH�FKRVHQ�ZDV�DSSURSULDWH��/HYHO�� :K\�WKH�,7�V\VWHP�DQG�VRIWZDUH�WKDW�ZDV�XVHG�ZDV�DSSURSULDWH�IRU�WKH�WDVN�/HYHO�� :K\�DQG�KRZ�XVLQJ�WKH�,7�V\VWHP�DQG�VRIWZDUH�ZDV�DQ�DSSURSULDWH�ZD\�RI�FDUU\LQJ�RXW�WKH�WDVN�/HYHO�� :KDW�FKDQJHV�FRXOG�EH�PDGH�WR�WKH�ZD\�WKDW�WKH�,7�V\VWHP�DQG�VRIWZDUH�ZDV�XVHG�WR�PDNH�WDVNV�WKDW�DUH�VLPLODU��HDVLHU�RU�PRUH�VXFFHVVIXO�LQ�WKH�IXWXUH��
,PSURYH�DFFHVV+RZ�WR�LPSURYH�SHRSOH¶V�DFFHVV�WR�ILQGLQJ�LQIRUPDWLRQ�DQG�XVLQJ�,7�/HYHO�� +RZ�XVLQJ�WKH�,QWHUQHW�RU�QHWZRUNHG�FRPSXWHUV�FDQ�KHOS�SHRSOH�WR�DFFHVV�LQIRUPDWLRQ�PRUH�HDVLO\�WKDQ�JHWWLQJ�LQIRUPDWLRQ�LQ�RWKHU�ZD\V��/HYHO�� 'LIILFXOWLHV�WKDW�VRPH�SHRSOH�KDYH�LQ�XVLQJ�,7��VXFK�DV�QHHGLQJ�VSHFLDO�HTXLSPHQW�EHFDXVH�RI�D�GLVDELOLW\�'LIILFXOWLHV�WKDW�VRPH�SHRSOH�PD\�KDYH�LQ�DFFHVVLQJ�GRFXPHQWV�WKDW�KDYH�EHHQ�SURGXFHG�XVLQJ�,7��VXFK�DV�QHHGLQJ�ODUJHU�VL]HG�SULQW�RU�VFUHHQ�UHDGLQJ�VRIWZDUH�:KHUH�WR�JHW�DGYLFH�DERXW�VRIWZDUH�RU�HTXLSPHQW�WKDW�FDQ�KHOS�SHRSOH�XVH�,7��VXFK�DV�YRLFH�UHFRJQLWLRQ�RU�VFUHHQ�UHDGLQJ�VRIWZDUH�RU�GLVDELOLW\�DLGV�/HYHO�� :KDW�HIIHFWV�WKHUH�PD\�EH�RQ�SHRSOH�WKDW�x FDQQRW�XVH�,7��RU�x FDQQRW�DFFHVV�LQIRUPDWLRQ�XVLQJ�,7��
/DZV�DQG�JXLGHOLQHV:KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�SHRSOH¶V�XVH�RI�,7�/HYHO�� :KDW�ODZV�DQG�JXLGHOLQHV�DIIHFW�GD\�WR�GD\�XVH�RI�,7��VXFK�DV�DERXW�GDWD�SURWHFWLRQ��HTXDO�RSSRUWXQLWLHV��GLVDELOLW\��KHDOWK�DQG�VDIHW\��FRS\ULJKW�DQG�JXLGHOLQHV�VHW�E\�\RXU�HPSOR\HU�RU�RUJDQLVDWLRQV�/HYHO�� :KDW�DQG�KRZ�GLIIHUHQW�,7�DFWLYLWLHV�DUH�DIIHFWHG�E\�ODZV�DQG�JXLGHOLQHV��VXFK�DV�VWRULQJ�QDPHV�DQG�DGGUHVV��GRZQORDGLQJ�LPDJHV�IURP�WKH�,QWHUQHW�RU�VHQGLQJ�LQDSSURSULDWH�H�PDLOV�/HYHO�� :KDW�RWKHU�SHRSOH�QHHG�WR�NQRZ�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�WKDW�DIIHFW�XVLQJ�,7�+RZ�WR�FRPPXQLFDWH�ZLWK�SHRSOH�DERXW�WKH�ODZV�DQG�JXLGHOLQHV�
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6NLOOV�DQG�WHFKQLTXHV
([SODLQLQJ��XVH�RI�,7�([SODLQLQJ�GHFLVLRQV�DQG�DFWLRQV�DERXW�XVLQJ�,7�/HYHO�� 'HVFULELQJ�ZKDW�\RX�DUH�GRLQJ�*LYLQJ�VLPSOH�UHDVRQV�IRU�FKRRVLQJ�DQG�XVLQJ�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�WKDW�PDWFK�WDVNV�DQG�XVHV�/HYHO�� ([SODLQLQJ�ZKLFK�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�ZHUH�FKRVHQ�DQG�KRZ�HIIHFWLYHO\�WKH\�ZHUH�XVHG�IRU�SDUWLFXODU�WDVNV�DQG�XVHV�/HYHO�� $QDO\VLQJ�WKH�DSSURSULDWHQHVV�DQG�HIIHFWLYHQHVV�RI�GHFLVLRQV�DQG�DFWLRQV�WDNHQ�DERXW�WKH�FKRLFH�DQG�XVH�RI�VRIWZDUH�WRROV�DQG�WHFKQLTXHV��LQ�UHODWLRQ�WR�WKH�WDVN�RU�SXUSRVH�LQYROYHG�,GHQWLI\LQJ�FKDQJHV�WKDW�FRXOG�PDNH�VLPLODU�WDVNV�DQG�SXUSRVHV�HDVLHU�RU�PRUH�VXFFHVVIXO�
2UJDQLVLQJ�2UJDQLVLQJ�LQIRUPDWLRQ�DSSURSULDWHO\�IRU�WKH�WDVN�/HYHO�� &KRRVLQJ�DQG�XVH�DQ�DSSURSULDWH�IRUPDW�IRU�RUJDQLVLQJ�LQIRUPDWLRQ�WR�VXLW�ZKHQ FDUU\LQJ�RXW�VLPSOH�WDVNV�/HYHO�� 8VLQJ�D�YDULHW\�RI�,7�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�WR�VWUXFWXUH�LQIRUPDWLRQ�WR�VXLW�PRUH�FRPSOH[�WDVNV�DQG�DXGLHQFH�QHHGV��VXFK�DV�XVLQJ�ODUJH�SULQW�IRU�SDUWLDOO\�VLJKWHG�UHDGHUV�/HYHO�� 8VLQJ�WKH�IXOO�UDQJH�RI�,7�VRIWZDUH�WRROV�DQG�WHFKQLTXHV�WR�VWUXFWXUH�LQIRUPDWLRQ�WR�VXLW�FRPSOH[�WDVNV�DQG�GLIIHUHQW�DXGLHQFH�QHHGV�
5HYLHZLQJ�5HYLHZLQJ�WKH�HIIHFWLYHQHVV�DQG�DSSURSULDWHQHVV�RI�RZQ�XVH�RI�,7�/HYHO�� ,GHQWLI\LQJ�WKH�HIIHFW�WKDW�RZQ�PLVWDNHV�KDYH�RQ�RWKHU�SHRSOH�DW�ZRUN��ZLWK�KHOS�DQG�DGYLFH�IURP�RWKHU�SHRSOH�/HYHO�� (YDOXDWLQJ�RZQ�VWUHQJWKV�DQG�ZHDNQHVVHV�LQ�XVLQJ�,7�7DNH�DFFRXQW�RI�IHHGEDFN�IURP�RWKHU�SHRSOH�DERXW�RZQ�XVH�RI�,7�/HYHO�� 5HYLHZLQJ�KRZ�WR�VKDUH�RZQ�VNLOOV�DQG�XQGHUVWDQGLQJ�WR�KHOS�RWKHUV�(YDOXDWLQJ�IHHGEDFN�JLYHQ�RQ ZRUN�SURGXFHG�DQG�WDNLQJ�VWHSV�WR�LPSURYH�DQ\�ZHDNQHVVHV�$QDO\VLQJ�WKH�LPSDFW�RZQ�ZRUN�FRXOG�KDYH�RQ�RWKHU�SHRSOH�RU�WKH�RUJDQLVDWLRQ�
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,QGH[�RI�0DLQ�$2&�FRPSRQHQWV
.H\�IRU�0DLQ�$2&3XUSOH�WH[W�± NQRZOHGJH�FRPSRQHQWV�WKDW�DSSHDU�RQO\�RQFH%OXH�WH[W�± VNLOOV�FRPSRQHQWV�WKDW�DSSHDU�RQO\�RQFH*UH\�WH[W�± NQRZOHGJH�DQG�VNLOOV�FRPSRQHQWV�WKDW�DSSHDU�LQ�D�QXPEHU�RI�$2&��QXPEHUHG�WR�VKRZ�IUHTXHQF\��
0DLQ�$2&� .QRZOHGJH�DQG�XQGHUVWDQGLQJ 6NLOOV�DQG�WHFKQLTXHV0DNH�VHOHFWLYH�XVH�RI�,7 x SXUSRVHV�� �x SURGXFH�LQIRUPDWLRQ�±��x WHUPV�IRU�,7�

x H[SODLQLQJ�� �x ILQGLQJ�DQG�HYDOXDWLQJ�� �x RUJDQLVLQJ�� �x UHYLHZLQJ�� �
2SHUDWH�D�FRPSXWHU x W\SHV�RI�FRPSXWHU�KDUGZDUH�� �x WRROV�DQG�IXQFWLRQV�� �x KHDOWK�DQG�VDIHW\�LVVXHV�� �x FRPSDWLELOLW\�� ��x GDWD�WUDQVPLVVLRQ�VSHHGV�

x VHWWLQJ�XS�� �x DFFHVVLQJ�� �x VWRUDJH�PHGLDx WRROV�DQG�WHFKQLTXHV�x LQVWDOOLQJ�x FXVWRPLVLQJ�VRIWZDUH,7�WURXEOH�VKRRWLQJ�IRU�XVHUV x HUURUV�� �x DGYLFH�� �x FRPSDWLELOLW\�� �
x UHVWDUWLQJx FRUUHFWLQJ�HUURUV

,7�PDLQWHQDQFH�IRU�XVHUV x PDLQWHQDQFHx KHDOWK�DQG�VDIHW\�LVVXHV � ��x XSJUDGLQJ�KDUGZDUH�	�VRIWZDUH
x PDQDJLQJ�ILOHVx FOHDQLQJ�x DYRLGLQJ�KHDOWK�	�VDIHW\�ULVNVx PDLQWDLQLQJ�x HQKDQFLQJ�SHUIRUPDQFH,7�VHFXULW\�IRU�XVHUV x VHFXULW\�ULVNV�� �x UHVWULFW�DFFHVVx ODZV�DQG�JXLGHOLQHV�� �
x SURWHFWLQJ�� �

,QWHUQHW�DQG�LQWUDQHWV� x FRQQHFWLRQ�PHWKRGVx EURZVHU�IDFLOLWLHVx LQIRUPDWLRQ�DQG�RWKHU�RSSRUWXQLWLHVx ,QWHUQHW VHFXULW\�ULVNVx ODZV�DQG�JXLGHOLQHV�� �

x VHDUFKLQJ�� �x ILQGLQJ�DQG�HYDOXDWLQJ�� �x H[FKDQJLQJ�LQIRUPDWLRQ�� �x FXVWRPLVLQJ�EURZVHU�VRIWZDUH
(�PDLO x H�PDLO�IDFLOLWLHV�� �x SUREOHPV�ZLWK�H�PDLO�x ODZV�DQG�JXLGHOLQHV�� �

x VHQGLQJ�DQG�UHFHLYLQJ�� �x H[FKDQJLQJ�LQIRUPDWLRQ�� �x DGGUHVV�ERRNV�DQG�RWKHU�IDFLOLWLHVx IRUPDWWLQJ H�PDLOV:RUG�SURFHVVLQJ�VRIWZDUH x SURGXFH�LQIRUPDWLRQ�� �x ZRUG�SURFHVVLQJ GRFXPHQWV x KDQGOLQJ�ILOHV�� �x FRPELQLQJ�LQIRUPDWLRQ�� �x HGLWLQJ WH[Wx IRUPDWWLQJ WH[W�x OD\LQJ�RXWx FKHFNLQJ�WH[W�� �x LPSURYLQJ�HIILFLHQF\�� �6SUHDGVKHHW�VRIWZDUH x SURGXFH�LQIRUPDWLRQ�� � x KDQGOLQJ�ILOHV�� �
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0DLQ�$2&� .QRZOHGJH�DQG�XQGHUVWDQGLQJ 6NLOOV�DQG�WHFKQLTXHVx VSUHDGVKHHWVx DQDO\VH�DQG�LQWHUSUHW x FRPELQLQJ�LQIRUPDWLRQ�� �x HGLWLQJ�VSUHDGVKHHWVx IRUPDWWLQJ�VSUHDGVKHHWVx FKHFNLQJ�VSUHDGVKHHWV�x IXQFWLRQV�DQG�IRUPXODV�x DQDO\VLQJ�DQG�LQWHUSUHWLQJ�x SUHVHQWLQJx LPSURYLQJ�HIILFLHQF\�� �'DWDEDVH�VRIWZDUH x GDWDEDVH�GHVLJQ�x ILHOG�FKDUDFWHULVWLFVx GDWD�LQWHJULW\
x HQWHULQJ GDWDx PRGLI\LQJ�GDWDEDVHV�x IRUPDWWLQJ�GDWDEDVHVx GDWDEDVH�TXHULHV�x GDWDEDVH�UHSRUWVx FKHFNLQJ�GDWDx LPSURYLQJ�HIILFLHQF\�� �:HEVLWH�VRIWZDUH x SURGXFH�LQIRUPDWLRQ�� �x ZHEVLWHVx ZHEVLWH�IHDWXUHVx ODZV�DQG�JXLGHOLQHV�� �x XVHU LVVXHV

x KDQGOLQJ�ILOHV���x FRPELQLQJ�LQIRUPDWLRQ�� �x SODQQLQJ�DQG�SURGXFWLRQx HGLWLQJ��IRUPDWWLQJ�DQG�OD\LQJ�RXW�FRQWHQWx FKHFNLQJ�WH[W�� �x FKHFNLQJ�LPDJHV�� �x XSORDGLQJ�$UWZRUN�DQG�LPDJLQJ�VRIWZDUH x SURGXFH�LQIRUPDWLRQ�±��x LPDJHVx ILOH�IRUPDWVx ODZV�DQG�JXLGHOLQHV�� �
x KDQGOLQJ�ILOHV�� �x FUHDWLQJ�GUDZLQJV��DUWZRUN�DQG�LPDJHV�x LQVHUWLQJ��PDQLSXODWLQJ�DQG�HGLWLQJ�DUWZRUN�DQG�LPDJHVx FRPELQLQJ�LQIRUPDWLRQ�� �x FKHFNLQJ�LPDJHV�� �x FKHFNLQJ�WH[W�� �3UHVHQWDWLRQ�VRIWZDUH x SURGXFH�LQIRUPDWLRQ�� �x SUHVHQWDWLRQVx LPDJHV��REMHFWV�DQG�VRXQG
x KDQGOLQJ�ILOHV�� �x FRPELQLQJ�LQIRUPDWLRQ�� �x HGLWLQJ SUHVHQWDWLRQVx FKHFNLQJ�SUHVHQWDWLRQVx IRUPDWWLQJ�VOLGHVx SURGXFLQJ�SUHVHQWDWLRQVx SUHVHQWLQJ VOLGHV6SHFLDOLVW�RU�EHVSRNH�VRIWZDUH x SXUSRVHV�� �x WRROV�DQG�IXQFWLRQV�� � x KDQGOLQJ�ILOHV�� �x FRPELQLQJ�LQIRUPDWLRQ�� �x HQWHULQJ��HGLWLQJ DQG�SURFHVVLQJ�LQIRUPDWLRQx FKHFNLQJ�LQIRUPDWLRQ�� �(YDOXDWH�WKH�LPSDFW�RI�,7 x LQGLYLGXDOV�DQG�RUJDQLVDWLRQV�x LPSURYH�DFFHVV�� �x KHDOWK�DQG�VDIHW\�LVVXHV�� ��x VHFXULW\�ULVNV�� �x LPSURYLQJ�OHDUQLQJ

x DQDO\VLQJ DQG�HYDOXDWLQJx OHDUQLQJ
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,QGH[�RI�([SRUW�$2&�FRPSRQHQWV
.H\�IRU�H[SRUW�$2&3XUSOH�WH[W�± NQRZOHGJH�FRPSRQHQWV�WKDW�DSSHDU�RQO\�RQFH%OXH�WH[W�± VNLOOV�FRPSRQHQWV�WKDW�DSSHDU�RQO\�RQFH*UH\�WH[W�± NQRZOHGJH�DQG�VNLOOV�FRPSRQHQWV�WKDW�KDYH�EHHQ�LPSRUWHG�IURP�PDLQ�$2&
([SRUW�$2&� .QRZOHGJH�DQG�XQGHUVWDQGLQJ 6NLOOV�DQG�WHFKQLTXHV*HQHUDO�XVHV�RI�,7 x SXUSRVHV�� �x SURGXFH�LQIRUPDWLRQ�� �x KHDOWK�DQG�VDIHW\�LVVXHV�� �x ODZV�DQG�JXLGHOLQHV�� �

x KDQGOLQJ�ILOHV�� �x HGLWLQJ��IRUPDWWLQJ�DQG�FKHFNLQJ�LQIRUPDWLRQx VHQGLQJ�DQG�UHFHLYLQJ�� ��
8VH�,7�V\VWHPV x W\SHV�RI�FRPSXWHU�KDUGZDUH�� �x HUURUV�� �x KHDOWK�DQG�VDIHW\�LVVXHV�� �x VHFXULW\�ULVNV�� �x DGYLFH�� �

x VHWWLQJ�XS�� �x DFFHVVLQJ�� �x SURWHFWLQJ�� �
8VH�,7�WR�H[FKDQJH�LQIRUPDWLRQ x H�PDLO�IDFLOLWLHV�� �x SUREOHPV�ZLWK�H[FKDQJLQJ�LQIRUPDWLRQ�x ODZV�DQG�JXLGHOLQHV�� �

x VHQGLQJ�DQG�UHFHLYLQJ�� �x VHDUFKLQJ�� �
8VH�,7�VRIWZDUH x SXUSRVHV�� �x SURGXFH�LQIRUPDWLRQ�� � x KDQGOLQJ�ILOHV�� �x FRPELQLQJ�LQIRUPDWLRQ�� �x HGLWLQJ�LQIRUPDWLRQx FKHFNLQJ�LQIRUPDWLRQ�� �x IRUPDWWLQJ LQIRUPDWLRQ
3XUSRVHV�IRU�XVLQJ�,7 x SXUSRVHV�� �x LPSURYH�DFFHVV�� �x ODZV�DQG�JXLGHOLQHV�� �

x H[SODLQLQJ��XVH�RI�,7��� �x RUJDQLVLQJ�� �x UHYLHZLQJ�� �
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$SSHQGL[���1RQ�TXDOLILFDWLRQ�XVHV�RI�VWDQGDUGV
,Q�SURFHVV��SURGXFW�	�VHUYLFH�DVVXUDQFH�

x DV�TXDOLW\�VSHFLILFDWLRQV�IRU�ZRUN�SURFHVVHV�DQG�RXWFRPHVx LQ�WKH�PRQLWRULQJ�RI�ZRUN�SURFHVVHVx DV�VSHFLILFDWLRQ�IRU�FRQWUDFW�WHQGHULQJ��GHOLYHU\�	�FRPSOLDQFHx DV�HYLGHQFH�RI�FRPSHWHQFH�IRU�RWKHU�VWDQGDUGV�VXFK�DV�,,3��%6�������,62�������HWF
,Q�MRE�GHVLJQ��HYDOXDWLRQ��UHFUXLWPHQW�	�VHOHFWLRQ�

x IRU�SUHSDULQJ�MRE�RU�UHFUXLWPHQW�VSHFLILFDWLRQV�DQG�DGYHUWLVHPHQWVx DV�D�IRUPDW�IRU�FROOHFWLQJ�LQIRUPDWLRQ�IURP�UHIHUHHVx WR�LGHQWLI\�UHTXLUHG�FRPSRQHQWV�RI�FXUUHQW�DQG�IXWXUH�UROHV�RU�MREVx DV�DQ�LQWHUYLHZ�FKHFNOLVW�IRU�VHOHFWRUVx DV�DGYDQFH�LQIRUPDWLRQ�WR�MRE�FDQGLGDWHV�LQWHUYLHZHHVx WR�VSHFLI\�LQGXFWLRQ�DQG�LQLWLDO�WUDLQLQJx WR�PRQLWRU�WKH�SDWWHUQ�RI�UROH�RU�MRE�UHVSRQVLELOLWLHVx DV�FULWHULD�IRU�VWDII�JUDGLQJ��SD\PHQW�DQG�UHZDUG
,Q�LGHQWLI\LQJ�LQGLYLGXDO��RUJDQLVDWLRQDO�DQG�QDWLRQDO�WUDLQLQJ�QHHGV�

x DV�DQ�DLG�WR�DQDO\VLQJ�DQG�TXDQWLI\LQJ�VNLOOV�DYDLODELOLW\�LQ�ODERXU�PDUNHWVx WR�PRQLWRU�QDWLRQDO�DQG�ORFDO�VNLOO�VXSSO\�VKRUWDJHVx DV�VSHFLILFDWLRQV�RI�WKH�VNLOO�	�FRPSHWHQFH�QHHGV�RI�DQ�RUJDQLVDWLRQx WR�LGHQWLI\�LQGLYLGXDO��JURXS�	�RUJDQLVDWLRQDO�OHDUQLQJ�DQG�WUDLQLQJ�QHHGVx DV�D�IRUPDW�IRU�LQGLYLGXDO�DFWLRQ�SODQQLQJx WR�LGHQWLI\�SUHYLRXVO\�DFTXLUHG�FRPSHWHQFHx WR�OLQN�WUDLQLQJ�WR�EXVLQHVV�REMHFWLYHV�DQG�QDWLRQDO�HFRQRPLF�QHHGVx WR�LGHQWLI\�OHDUQLQJ�RSSRUWXQLWLHV�LQ�WKH�ZRUNSODFH
,Q�WKH�GHOLYHU\�DQG�HYDOXDWLRQ�RI�WUDLQLQJ�DQG�OHDUQLQJ�

x WR�FR�RUGLQDWH�RQ�WKH�MRE�	�RII�WKH�MRE�SURYLVLRQx WR�GHYHORS�OHDUQLQJ�FRQWUDFWV�DQG�VSHFLILF�OHDUQLQJ�REMHFWLYHVx WR�GHYHORS�WKH�NQRZOHGJH�FRQWHQW�IRU�OHDUQLQJ�SURJUDPPHVx DV�D�VSHFLILFDWLRQ�RI�UHTXLUHG�RXWFRPHV�	�WDUJHWV�IRU�WUDLQLQJ�SURYLGHUVx WR�PRQLWRU��HYDOXDWH�	�VHOHFW�OHDUQLQJ�DQG�WUDLQLQJ�UHVRXUFHV
,Q�FDUHHUV�JXLGDQFH�	�FRXQVHOOLQJ�

x DV�D�EDVLV�IRU�LQIRUPDWLRQ�	�DGYLFH�IRU�SHRSOH�HQWHULQJ�D�QHZ�FDUHHU�RU�FKDQJLQJ�MREVx WR�DVVHVV�DSWLWXGH�	�SRWHQWLDO�IRU�D�FDUHHU�RU�RFFXSDWLRQDO�DUHDx WR�LGHQWLI\�FRPPRQ�	�SRWHQWLDOO\�WUDQVIHUDEOH�VNLOOV�LQ�GLIIHUHQW�FDUHHUV�RU�RFFXSDWLRQVx DV�DQ�DQDO\VLV�RI�ORFDO�	�QDWLRQDO�FDUHHU�RSSRUWXQLWLHV�LQ�RXWFRPH�WHUPV
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