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7DQJLEOH�SK\VLFDO�FRPSRQHQWV�RI�D�FRPSXWHU�V\VWHP
<RX�FDQ�IHHO�LW�RU�WRXFK�LW
,QWHUQDO�+DUGZDUH�'HYLFHV�

3URFHVVRU
0RWKHUERDUG
5$0�	�520
9LGHR�	�6RXQG�&DUGV
,QWHUQDO�+DUG�'LVN�'ULYHV

([WHUQDO�+DUGZDUH�'HYLFHV�
0RQLWRU
.H\ERDUG
0RXVH
3ULQWHU
([WHUQDO�6WRUDJH�'HYLFHV

-\Ljq:gG

3URJUDPV�WKDW�FRQWURO�FRPSXWHU�V\VWHPV
6HW�RI�LQVWUXFWLRQV�WKDW�PDNH�FRPSXWHU�GR�VRPHWKLQJ
<RX�FDQQRW�SK\VLFDOO\�WRXFK�VRIWZDUH
5HODWHV�WR�LGHDV�	�LQVWUXFWLRQV�IRU�XVLQJ�SK\VLFDO�REMHFWV

7ZR�W\SHV�RI�VRIWZDUH�

$SSOLFDWLRQ�VRIWZDUH�
3URJUDPV�WKDW�DOORZ�WKH�XVHU�WR�GR�VSHFLêF�WDVN
'HVLJQ�WR�FDUU\�RXW�WDVNV
&DQ�EH�JHQHUDO�SXUSRVH�VRIWZDUH�RU�FXVWRP�PDGH
VRIWZDUH��VSHFLDOLVW�VRIWZDUH�
(�J��6SUHDG�VKHHWV��GDWDEDVHV��ZRUG�SURFHVVLQJ

6\VWHP�6RIWZDUH�
3URJUDPV�WKDW�DOORZ�WKH�KDUGZDUH�WR�UXQ�SURSHUO\
&RQWURO�FRPSXWHU
V�KDUGZDUH�DQG�DSSOLFDWLRQ
SURJUDP
&RPPXQLFDWH�ZLWK�XVHU
(�J��2SHUDWLQJ�V\VWHP��GHYLFH�GULYHUV��FRPSLOHUV
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3URFHVVLQJ�GRQH�E\�FHQWUDO�SURFHVVLQJ�XQLW
7KUHH�PDLQ�FRPSRQHQWV�

&RQWURO�XQLW���FRRUGLQDWHV�LQSXW�DQG�RXWSXW�GHYLFHV
DQG�FDUULHV�RXW�SURJUDP�LQVWUXFWLRQV

$ULWKPHWLF�DQG�/RJLFDO�8QLW��$/8����SHUIRUPV
FDOFXODWLRQV�DQG�ORJLFDO�FRPSDULVRQ��$���%"
,PPHGLDWH�DFFHVV�VWRUH��,$6����KROGV�GDWD�DQG
SURJUDP�LQVWUXFWLRQ�LQ�FXUUHQW�XVH

0LFURSURFHVVRU�
8VHG�LQVWHDG�RI�&38
6LQJOH�LQWHJUDWHG�FLUFXLW

�ZjGgZ:X¾�:OZÖ�GY\gs

6WRUHV�DOO�GDWD��DSSOLFDWLRQ�VRIWZDUH��RSHUDWLQJ�V\VWHP�
GDWD�êOHV
&RQVLVWV�RI�520�DQG�5$0
%RWK�5$0�DQG�520�DUH�LQWHJUDWHG�FKLSV
5$0�

5DQGRP�DFFHVV�PHPRU\��5$0��LV�DQ�LQWHUQDO�FKLS
ZKHUH�GDWD�LV�VWRUHG�WHPSRUDULO\
0HPRU\�FDQ�EH�ZULWWHQ�WR�DQG�UHDG�IURP
5$0�!�520��XVXDOO\��H[FHSW�ZDVKLQJ�PDFKLQHV�
6WRUHV�DQ\WKLQJ�WKDW�QHHGV�WR�EH�FKDQJHG
$OO�SURJUDP�DQG�GDWD�EHLQJ�XVHG�DUH�RQ�5$0
&RQWHQWV�ORVW�ZKHQ�FRPSXWHU�LV�WXUQHG�Ré
5HIHUUHG�WR�DV�YRODWLOH�PHPRU\

520�
5HDG�RQO\�PHPRU\��520��LV�PHPRU\�XVHG�WR�VWRUH
SHUPDQHQW�LQIRUPDWLRQ
8VHG�WR�FRQWDLQ�FRQêJXUDWLRQ�GDWD�IRU�D�FRPSXWHU�HWF�
&KLSV�FDQQRW�EH�DOWHUHG��RQO\�UHDG�IURP
'DWD�QRW�ORVW�ZKHQ�FRPSXWHU�LV�WXUQHG�Ré
5HIHUUHG�WR�DV�QRQ�YRODWLOH�PHPRU\

%,26�
520�FRQWDLQV�ERRW�êOH��UHIHUUHG�WR�DV�%,26��EDVLF
LQSXW�RXWSXW�V\VWHP�
7HOOV�FRPSXWHUV�ZKDW�WR�GR�ZKHQ�LW�êUVW�VWDUWV
'RHV�KDUGZDUH�FKHFN�ZKHQ�FRPSXWHU�LV�WXUQHG�RQ
7KHQ�LW�ORDGV�RSHUDWLQJ�V\VWHP�LQWR�5$0
%,26�VWRUHV�GDWH��WLPH�DQG�V\VWHP�FRQêJXUDWLRQ

b

�ZdkjÖïÖ!kjdkjÖ�GpOCGh

,QSXW�GHYLFHV�
3XUSRVH�LV�WR�SURYLGH�GDWD�IRU�SURFHVVLQJ
'DWD�LV�UDZ�IDFWV�ZKLFK�DORQH�KDYH�QR�PHDQLQJ
([DPSOHV��NH\ERDUG��PRXVH

2XWSXW�GHYLFHV�
'LVSOD\V�UHVXOW�RI�SURFHVVLQJ
,QIRUPDWLRQ�LV�SURFHVVHG�GDWD�ZKLFK�KDV�EHHQ�JLYHQ
PHDQLQJ
([DPSOHV��PRQLWRU��SULQWHU

-GC\ZE:gs¾	:CWOZMÖ-j\g:MG

6WRUHV�GDWD�LQIRUPDWLRQ�	�SURJUDPV�QRW�EHLQJ�XVHG�DW
FXUUHQW�WLPH
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%DFNLQJ�VWRUH�GHYLFH� �UHDGHU�RU�UHFRUGHU
([DPSOH��+DUG�GLVN�GULYH

%DFNLQJ�VWRUH�PHGLD� �KDUGZDUH�FRQWDLQLQJ�GDWD
([DPSOH��+DUG�GLVN

	:hOCÖ
\YdkjGgÖ�\EGX

�¸�¸Ö!dGg:jOZMÖ-shjGYh

(QDEOHV�XVHUV�WR�FRPPXQLFDWH�ZLWK�FRPSXWHU�V\VWHPV
&RQWUROV�RSHUDWLRQ�RI�LQSXW��RXWSXW�	�EDFNLQJ�VWRUDJH
6XSHUYLVHV�ORDGLQJ��UXQQLQJ�	�VWRUDJH�RI�DSSOLFDWLRQ
SURJUDP
'HDOV�ZLWK�HUURU�LQ�DSSOLFDWLRQ�SURJUDPV
0DLQWDLQV�VHFXULW\�RI�ZKROH�FRPSXWHU�V\VWHP
0DLQWDLQV�D�FRPSXWHU�ORJ
7ZR�PDLQ�W\SHV�RI�LQWHUIDFHV��&/,�	�*8,


��ÖÉÖ
\YY:ZEÖ�OZGÖ�ZjGgL:CG

7\SHV�FRPPDQGV�WR�WHOO�WKH�FRPSXWHU�ZKDW�WR�GR
7KH�XVHU�PXVW�NQRZ�DOO�WKH�FRPPDQGV
0XVW�QRW�PDNH�W\SLQJ�HUURUV

8VHG�E\�WHFKQLFLDQV
&DQ�DFFHVV�HYHU\WKLQJ�RQ�WKH�FRPSXWHU�V\VWHP
*8,�XVHUV�FDQ�RQO\�DFFHVV�SODFHV�WKH\�KDYH�LFRQV�IRU
$GYDQWDJHV

.QRZLQJ�WKH�FRUUHFW�FRPPDQGV��WKLV�FDQ�EH�PXFK
IDVWHU�WKDQ�DQ\�RWKHU�LQWHUIDFH�W\SH
8VHV�PXFK�OHVV�5$0�WKDQ�DQ\�RWKHU�LQWHUIDFH�W\SH
/RZ�UHVROXWLRQ��FKHDS�PRQLWRUV�FDQ�EH�XVHG
&/,�GRHV�QRW�UHTXLUH�:LQGRZV�WR�UXQ

'LVDGYDQWDJHV
&DQ�EH�FRQIXVLQJ
&RPPDQGV�PXVW�EH�W\SHG�SUHFLVHO\��LI�WKHUH�LV�D
VSHOOLQJ�HUURU�WKH�FRPPDQG�ZLOO�IDLO
,I�\RX�PLVW\SH�DQ�LQVWUXFWLRQ��LW�LV�RIWHQ�QHFHVVDU\�WR
VWDUW�DOO�RYHU�DJDLQ
/DUJH�QXPEHU�RI�FRPPDQGV�QHHG�WR�EH�OHDUQHG

�/�ÖÉÖ�g:dNOC:XÖ/hGgÖ�ZjGgL:CG

8VHV�JUDSKLFV�WR�VWDQG�IRU�WKH�FRPSOLFDWHG�DFWLRQV
8VHV�LFRQV
8VHV�D�PRXVH�WR�VHOHFW�WKH�LFRQV

6FUHHQ�GLYLGHG�LQWR�ZLQGRZV�DOORZV�GLéHUHQW�WKLQJV�RQ
HDFK
:,03���:LQGRZV�,FRQV�0HQXV�3RLQWHUV
$GYDQWDJHV

(DV\�WR�XVH�EHFDXVH�UHTXLUHV�OLWWOH�,7�NQRZOHGJH
(DV\�WR�H[SORUH�DQG�êQG�\RXU�ZD\�DURXQG�WKH�V\VWHP
'R�QRW�KDYH�WR�OHDUQ�FRPSOLFDWHG�FRPPDQGV
([FKDQJH�GDWD�EHWZHHQ�GLéHUHQW�VRIWZDUH
*RRG�KHOS�IDFLOLWLHV�SURYLGHG�ZLWK�*8,V

'LVDGYDQWDJHV
/DUJHU�DPRXQW�RI�KDUG�GLVN�VSDFH�WKDQ�RWKHU
LQWHUIDFHV
6LJQLêFDQWO\�PRUH�PHPRU\��5$0��WR�UXQ�WKDQ�RWKHU
LQWHUIDFH�W\SH
*8,�XVH�PRUH�SURFHVVLQJ�SRZHU�WKDQ�RWKHU�W\SHV�RI
LQWHUIDFHV
*8,�FDQ�EH�VORZ�IRU�H[SHULHQFHG�SURJUDPPHUV�WR�XVH�
WKH\�êQG�&/,�PXFK�IDVWHU

�¸�¸Ö.sdGhÖ\LÖ
\YdkjGgh

�GhWj\d¾)Ggh\Z:XÖ
\YdkjGgh

5HIHUV�WR�JHQHUDO�SXUSRVH�FRPSXWHUV
3&�UHIHUV�WR�,%0�FRPSDWLEOH�FRPSXWHUV��GLVWLQJXLVKLQJ
WKHP�IURP�WKH�0DFV
0DGH�XS�RI�VHSDUDWH�PRQLWRU��NH\ERDUG��PRXVH�DQG
SURFHVVLQJ�XQLW
$GYDQWDJHV

6SDUH�SDUWV�VWDQGDUGL]HG�UHVXOWV�LQ�ORZ�FRVWV
7HQG�WR�KDYH�EHWWHU�VSHFLêFDWLRQV
/DUJH�FDVLQJ�DOORZV�JRRG�GLVVLSDWLRQ�RI�KHDW�EXLOG�XS

'LVDGYDQWDJHV
1RW�SRUWDEOH�VLQFH�WKH\�DUH�PDGH�XS�RI�VHSDUDWH
FRPSRQHQWV
:LULQJ�FOXWWHUV�XS�GHVN�VSDFH
1HFHVVDU\�WR�FRS\�êOHV�DV�WKH\�DUHQ
W�SRUWDEOH

�:dj\d¾�\jGB\\WÖ
\YdkjGgh

5HIHUV�WR�FRPSXWHUV�ZKHUH�PRQLWRU��NH\ERDUG��SRLQWLQJ
GHYLFH�DQG�SURFHVVRU�WRJHWKHU�LQ�D�VLQJOH�XQLW
([WUHPHO\�SRUWDEOH�V\VWHPV

/RZ�ZHLJKW
/RZ�SRZHU�FRQVXPSWLRQ
3URFHVVRU�GRHVQ
W�JHQHUDWH�WRR�PXFK�KHDW

$GYDQWDJHV
3RUWDEOH�EHFDXVH�PRQLWRU��SRLQWLQJ�GHYLFH��NH\ERDUG�
SURFHVVRU�	�EDFNLQJ�VWRUH�XQLWV�DUH�WRJHWKHU�LQ�RQH
ER[
1R�WUDLOLQJ�ZLUHV
)XOO�DGYDQWDJH�RI�:L�)L
&DQ�OLQN�LQWR�DQ\�PXOWLPHGLD�V\VWHP

'LVDGYDQWDJHV
(DV\�WR�VWHDO
/LPLWHG�EDWWHU\��QHHG�WR�FDUU\�FKDUJHU
.H\ERDUG�DQG�SRLQWLQJ�GHYLFH�DZNZDUG�WR�XVH
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+HDW�GLVVLSDWLRQ�LV�GLìFXOW�GXH�WR�ODSWRS�VWUXFWXUH

.:BXGjÖ
\YdkjGg

7KHVH�DUH�VPDOO�KDQG�KHOG�GHYLFHV�WKDW�FDQ�SHUIRUP
PDQ\�IXQFWLRQV�WKDW�3&V�	�ODSWRSV�GR
2IWHQ�XVH�WRXFK�VFUHHQV�WR�RSHUDWH
2Q�VFUHHQ�YLUWXDO�NH\ERDUG�UHSODFHV�SK\VLFDO�NH\ERDUG
2IWHQ�XVHG�E\�JUDSKLF�GHVLJQHUV�WR�GLJLWDOL]H�WKHLU�FRQWHQW
ZLWK�D�VW\OXV�SHQ
&DQ�EH�XVHG�OLNH�D�3&�DQG�RU�D�6PDUWSKRQH
$GYDQWDJHV�

6PDOO�OLJKW�	�SRUWDEOH
%XLOW�LQ�FDPHUDV�IRU�SKRWRV�	�YLGHRV
7RXFKVFUHHQ�FDQ�EH�XVHG�ZLWK�D�VW\OXV�SHQ
/RQJ�EDWWHU\�OLIH

'LVDGYDQWDJHV�
/HVV�VWRUDJH�VSDFHV
/DFNV�SRZHU�RI�ODSWRS�3&
'LJLWDO�NH\ERDUG�FDQ�EH�GLìFXOW�WR�XVH
7RXFKVFUHHQ�PD\�EH�GLìFXOW�WR�XVH�IRU�GHWDLOHG�ZRUN

-Y:gjdN\ZG

0RGHUQ�SKRQHV�WKDW�FDQ�SHUIRUP�VLPLODU�WDVNV�WR�DOO�WKH
DERYH
0DLQ�XVH�RI�VPDUWSKRQHV�LV�VRFLDO�PHGLD�	�GD\�WR�GD\
SODQQLQJ
8VH�YDULHV�IURP�SHUVRQ�WR�SHUVRQ
$GYDQWDJHV�

6PDOOHVW�OLJKWHVW�PRVW�SRUWDEOH
,QWHJUDWHG�YLUWXDO�NH\ERDUG
2IWHQ�WKH�OHDVW�H[SHQVLYH�GHYLFH
0RUH�SUDFWLFDO�IRU�GD\�WR�GD\�XVH

'LVDGYDQWDJHV�
6PDOO�VFUHHQ�PD\�EH�GLìFXOW�WR�XVH
1RW�DV�SRZHUIXO�DV�RWKHU�GHYLFHV
2IWHQ�KDV�WKH�ORZHVW�EDWWHU\�OLIH
6PDOO�VL]H�PDNHV�LW�HDV\�WR�VWHDO�ORVH

�¸�¸Ö�Yd:CjÖ\LÖ�YGgMOZMÖ.GCNZ\X\MOGh

7KLV�LV�WHFKQRORJ\�WKDW�LV�EHLQJ�QHZO\�GHYHORSHG
7KHVH�FDQ�KDYH�VHYHUDO�LPSDFWV�RQ�RXU�VRFLHW\

�gjOzCO:XÖ�ZjGXXOMGZCGÖÅ��Æ

7HFKQRORJ\�WKDW�IRFXVHV�RQ�FUHDWLQJ�D�FRPSXWHU�V\VWHP
WKDW�FDQ�FORVHO\�PLPLF�RU�VLPXODWH�KXPDQ�LQWHOOLJHQFH
$,�FDQ�EH�XVHG�WR�

(QKDQFH�YLGHR�JDPHV�DQG�FRPSXWHU�WDFWLFV
+HOS�GHFLVLRQ�PDNLQJ�VWHSV�LQ�H[SHUW�V\VWHPV
0DNH�URERWV�WR�LPLWDWH�KXPDQ�EHKDYLRXU
8QGHUVWDQG�GLéHUHQW�KXPDQ�ODQJXDJHV

,PSDFW�RQ�HYHU\GD\�OLIH�

&DQ�EH�XVHG�WR�DFFXUDWHO\�SUHGLFW�KD]DUGRXV�ZHDWKHU
FRQGLWLRQV�DQG�VLJQDO�ZDUQLQJV�DXWRPDWLFDOO\
7DNH�RYHU�PHQLDO�WDVNV�IRU�KXPDQV��LQFUHDVLQJ�RXU
OHLVXUH�WLPH
&DQ�EH�XVHG�IRU�VDIHU�DXWRPDWHG�WUDYHO��FDUV�WKDW�FDQ
GULYH�DQG�SDUN�E\�WKHPVHOYHV
,QFUHDVHV�KRPH�VDIHW\�E\�EHLQJ�DEOH�WR�WHOO�WKH
GLéHUHQFH�EHWZHHQ�RZQHU�	�LQWUXGHU��FDOO�DXWKRULWLHV
DXWRPDWLFDOO\
,PSURYHG�PHGLFDO�FDUH�DV�GHFLVLRQ�PDNLQJ�VNLOOV�DQG
SUHFLVLRQ�FDQ�EH�HQKDQFHG

	O\YGjgOCh

$�SDUW�RI�D�SHUVRQÍV�ERG\�LV�XVHG�WR�LGHQWLI\�WKDW�LQGLYLGXDO
&DQ�EH�

)LQJHUSULQWV
5HWLQD
,ULV
)DFH
9RLFH

7KHVH�DUH�DOO�XQLTXH�WR�HYHU\RQH�WKXV�FDQ�EH�XVHG�DV�DQ
DXWKHQWLFDWLRQ�WHFKQLTXH
0XVW�EH�DGGHG�LQLWLDOO\�WR�D�V\VWHP�WR�XVH�DV�LGHQWLêFDWLRQ
,PSDFWV�RQ�HYHU\GD\�OLIH�

%HWWHU�VHFXULW\�DW�WKH�DLUSRUW�VLQFH�PRVW�XVH�DW�OHDVW
RQH�IRUP�RI�ELRPHWULF�FKHFN�LI�QRW�PRUH
,QFUHDVHG�VHFXULW\�LQ�FHUWDLQ�SODFHV�DV�RQO\�DXWKRUL]HG
SHUVRQQHO�FDQ�JDLQ�HQWU\
5HGXFHG�YHKLFOH�WKHIW�VLQFH�QHZHU�FDU�GRRUV�FRPH
ZLWK�D�êQJHUSULQW�ORFN�RQ�WKH�GRRU�KDQGOH
0RUH�VHFXUH�PRELOH�GHYLFHV�DV�PRVW�QRZ�KDYH�VRPH
VRUW�RI�ELRPHWULFV�LQWHJUDWHG�LQWR�WKHP

4OhO\ZÖ�ZN:ZCGYGZj

/9(6��ORZ�YLVLRQ�HQKDQFHPHQW�V\VWHPV��YLGHR�SURMHFWHG
LQVLGH�D�KHDGVHW�LQ�IURQW�RI�WKH�XVHUÍV�H\HV��%ULQJV�WKH
REMHFWV�FORVHU�IRU�WKH�YLHZHU�
19(��1LJKW�YLVLRQ�HQKDQFHPHQW��DPSOLêHV�YLVLEOH�DQG
LQIUDUHG�OLJKW��/LJKW�SDVVHG�WKURXJK�LPDJH�LQWHQVLêHU�WXEH
ZKHUH�OLJKW�LV�FRQYHUWHG�WR�HOHFWURQV��WKHQ�DPSOLêHG
�LQFUHDVH�LQ�QR���DQG�WKHQ�OLJKW�XS�VFUHHQ�ZLWK�SKRVSKRU
GXVW�

,\B\jOCh

3URJUDPPHG�PDFKLQHU\�ZLGHO\�XVHG�WR�GR�SK\VLFDOO\
GHPDQGLQJ�WDVNV
&DQ�EH�DXWRPDWHG�RU�PDQXDOO\�RSHUDWHG
8VHG�WR�SHUIRUP�VHYHUDO�WDVNV�

'DQJHURXV�MREV�VXFK�DV�ERPE�GLVSRVDO
([SORULQJ�H[WUHPH�HQYLURQPHQWV�VXFK�DV�YROFDQRHV
5HSHWLWLYH�PDQXIDFWXULQJ�MREV�VXFK�DV�ZHOGLQJ
0RYLQJ�KHDY\�REMHFWV�VXFK�DV�ODUJH�HQJLQHV

,PSDFWV�RQ�HYHU\GD\�OLIH�
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,QFUHDVHG�SHUVRQDO�WLPH�VLQFH�URERWV�FDQ�WDNH�RYHU
GRPHVWLF�FKRUHV
,QFUHDVHG�PDQXIDFWXULQJ�HìFLHQF\�VLQFH�URERWV�DUH
PXFK�IDVWHU�DQG�OHVV�H[SHQVLYH�WKDQ�KXPDQ�ODERXU
8QHPSOR\PHQW�DV�URERWV�UHSODFH�KXPDQV�LQ
DXWRQRPRXV�MREV
6DIHU�ZRUNLQJ�HQYLURQPHQWV�VLQFH�URERWV�FDQ�SHUIRUP
WDVNV�WKDW�DUH�WRR�GDQJHURXV�IRU�KXPDQV

+k:ZjkYÖ
gsdj\Mg:dNs

7HFKQRORJ\�WKDW�DOORZV�PHVVDJHV�DQG�GDWD�WR�EH�VHQW�ZLWK
FRPSOHWH�SULYDF\��EDVLFDOO\��DGYDQFHG�HQFU\SWLRQ
2OGHU�HQFU\SWLRQ�LV�EDVHG�RQ�PDWKHPDWLFV��EXW�WKLV�QHZ
WHFK�XVHV�SK\VLFV
0DNHV�LW�PXFK�PRUH�FRPSOH[�WR�GHFU\SW
,PSDFWV�RQ�HYHU\GD\�OLIH�

&RPSOHWHO\�VHFXUH�YRWLQJ�HQVXULQJ�WKDW�YRWHV�FDQQRW
EH�WDPSHUHG�ZLWK�RU�FKDQJHG
&RPSOHWHO\�VHFXUH�FRPPXQLFDWLRQ�HOLPLQDWLQJ�WKH�ULVN
RI�EHLQJ�UHDG�KHDUG�E\�WKH�ZURQJ�H\HV�HDUV
&RPSOHWHO\�VHFXUH�EDQN�WUDQVDFWLRQV�VR�PRQH\�JRHV
H[DFWO\�ZKHUH�LW�LV�LQWHQGHG
&RPSOHWHO\�VHFXUH�SHUVRQDO�LQIRUPDWLRQ�SUHYHQWLQJ
KDFNHUV�DFFHVV�WR�LQWUXVLYH�GHWDLOV�DERXW�D�SHUVRQ


\YdkjGgÖ�hhOhjGEÖ.g:ZhX:jO\ZÖÅ
�.Æ

:KHQ�KXPDQ�WUDQVODWRUV�XVH�FRPSXWHU�VRIWZDUH�WR�KHOS
LQ�WKH�WUDQVODWLRQ�SURFHVV
&DQ�UHGXFH�WUDQVODWLRQ�WLPH
0D\�QRW�EH������DFFXUDWH
&RPPRQ�&$7�WRROV�

6SHOO�FKHFNHUV
7UDQVODWLRQ�PHPRU\�VRIWZDUH
/DQJXDJH�VHDUFK�HQJLQH�VRIWZDUH

,PSDFWV�RQ�HYHU\GD\�OLIH�
0RUH�DFFXUDWH�GRFXPHQWV�VLQFH�PRVW�VRIWZDUH�FDQ
DXWRPDWLFDOO\�GHWHFW�HUURUV
0RUH�PXOWLOLQJXDO�VRFLHW\�VLQFH�DQ\RQH�ZLWK�DQ
LQWHUQHW�FRQQHFWLRQ�FDQ�QRZ�HVVHQWLDOO\�OHDUQ�PXOWLSOH
ODQJXDJHV�XVLQJ�WUDQVODWRUV
4XLFNHU�WUDQVODWLRQV

��ÖïÖ�\X\Mg:dNOCÖ�Y:MOZM

7HFKQRORJ\�WKDW�PDNHV�LPDJHV�DSSHDU�WR�EH���
GLPHQVLRQDO�E\�DGGLQJ�D�OD\HU�RI�GHSWK
+RORJUDPV�XVH���UHJXODU��'�LPDJHV�DQG�PDQLSXODWH
WKHP�WR�SURGXFH�D���GLPHQVLRQDO�LPDJH
'LéHUHQW�ODVHU�EHDPV�DUH�XVHG�WR�UHFRUG�WKH��'�LPDJHV
RQWR�D�VLQJOH�SKRWRJUDSKLF�SODWH
7KLV�FUHDWHV�DQ�LOOXVLRQ�RI�RQH��'�LPDJHV
,PSDFW�RQ�HYHU\GD\�OLIH�

,PSURYHG�VHFXULW\�VLQFH�PDMRULW\�RI�FUHGLW�,'�FDUGV�	
EDQN�QRWHV�XVH�KRORJUDPV�WR�SUHYHQW�IRUJHU\

%HWWHU�PRYLH�H[SHULHQFHV�VLQFH��'�YLHZLQJ�FDQ
SURYLGH�D�PRUH�LPPHUVLYH�H[SHULHQFH�IRU�WKH
DXGLHQFH
*UHDWHU�GDWD�VWRUDJH�VLQFH�KRORJUDSKLF�OD\HUV�FDQ
SRWHQWLDOO\�GHFUHDVH�WKH�WKLFNQHVV�RI�GLVF�VWRUDJH

4Ogjk:XÖ,G:XOjsÖÅ4,Æ

:KHQ�FRPSXWHUV�FUHDWH�DQ�DUWLêFLDO�HQYLURQPHQW�WKDW
XVHUV�FDQ�YLUWXDOO\�LQWHUDFW�ZLWK
8VHV�

$OORZ�DUFKLWHFWV�WR�ZDON�DURXQG�D�YLUWXDO�YHUVLRQ�RI
WKHLU�GHVLJQ
7UDLQLQJ�VROGLHUV�IRU�FRPEDW�E\�DOORZLQJ�WKHP�WR�êJKW
DJDLQVW�YLUWXDO�HQHPLHV
7UDLQLQJ�VXUJHRQV�E\�DOORZLQJ�WKHP�WR�RSHUDWH�RQ
YLUWXDO�SDWLHQWV
3OD\LQJ�JDPHV�DQG�HQKDQFH�WKH�OHYHO�RI�LPPHUVLRQ

*HQHUDO�95�HTXLSPHQW�
(\H�JRJJOHV�WKDW�SURGXFH��'�LPDJHV�WR�GHYHORS�WKH
DUWLêFLDO�HQYLURQPHQW
6SHFLDO�JORYHV�RU�FRQWUROOHUV�WR�SHUIRUP�SUHFLVH
DFWLRQV�LQVLGH�WKH�VLPXODWLRQ
+HDGSKRQHV�WR�FRQWURO�ZKDW�LV�KHDUG�LQ�WKH�YLUWXDO
ZRUOG
3RZHUIXO�FRPSXWHU�WR�UXQ�WKH�HQWLUH�95�V\VWHP�LQ�UHDO
WLPH

,PSDFWV�RQ�HYHU\GD\�OLIH�
,PSURYHG�PHGLFDO�VXUJHRQV�VROGLHUV
6WURQJHU�EXLOGLQJV
7UHDWPHQW�RI�SKRELDV�DV�FHUWDLQ�VLWXDWLRQV�FDQ�EH
WUHDWHG�XVLQJ�VLPXODWLRQV
0RUH�UHDOLVWLF�HGXFDWLRQ�DV�VWXGHQWV�FDQ�OHDUQ�LQ�D
PRUH�LQWHUDFWLYH�HQYLURQPHQW

�¸Ö�ZdkjÖïÖ!kjdkjÖ�GpOCGh

�¸�¸Ö�ZdkjÖ�GpOCGhÖïÖjNGOgÖ/hGh

�GsB\:gEh

4:(57<��OD\RXW
(UJRQRPLF��UHGXFHV�KHDOWK�UHODWHG�SUREOHPV
8VHV

.H\ERDUGV�DUH�XVHG�WR�LQSXW�GDWD�LQWR�DSSOLFDWLRQ
VRIWZDUH
$OVR�XVHG�WR�IRU�W\SLQJ�FRPPDQGV�WR�WKH�FRPSXWHU
�&75/���3�

$GYDQWDJHV
(QDEOHV�IDVW�HQWU\�RI�QHZ�WH[W�LQWR�D�GRFXPHQW
:HOO�WULHG�WHFKQRORJ\�	�ZHOO�NQRZQ�PHWKRG�RI�HQWU\
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0RVW�SHRSOH�êQG�WKHP�HDV\�WR�XVH
(DV\�WR�GR�YHULêFDWLRQ�FKHFN�DV�GDWD�LV�HQWHUHG��DV�LW
DSSHDUV�RQ�WKH�VFUHHQ�VLPXOWDQHRXVO\

'LVDGYDQWDJHV
8VHUV�ZLWK�OLPLWHG�DUP�ZULVW�XVH�FDQ�êQG�NH\ERDUGV
KDUG�WR�XVH
(QWHULQJ�GDWD�LV�VORZ�ZKHQ�FRPSDUHG�WR�GLUHFW�GDWD
HQWU\��H�J��2SWLFDO�PDUN�UHFRJQLWLRQ�
7KH\�XVH�XS�GHVN�VSDFH�DV�WKH\�DUH�TXLWH�ODUJH

�kYGgOCÖ�Gsd:Eh

$�QXPHULF�NH\SDG�LV�XVHG�WR�HQWHU�QXPEHUV�RQO\
$OWKRXJK�VRPH�KDYH�IXQFWLRQ�NH\�WR�DOORZ�LQSXW�RI
DOSKDEHWLFDO�FKDUDFWHUV
8VHV

8VHG�LQ�$XWRPDWLF�WHOOHU�PDFKLQHV��$70V���ZKHUH
FXVWRPHUV�FDQ�NH\�LQ�WKHLU�SHUVRQDO�LGHQWLêFDWLRQ
QXPEHU��3,1���RU�DQ�DPRXQW�RI�PRQH\
8VHG�WR�NH\�LQ�SKRQH�QXPEHUV�LQWR�WHOHSKRQHV
(OHFWURQLF�SRLQW�RI�VDOH��(326��WHUPLQDOV�KDYH�QXPHULF
NH\SDGV�LQ�FDVH�WKH�EDUFRGH�UHDGHU�IDLOV
8VHG�LQ�&KLS�DQG�3,1�GHYLFHV�WR�NH\�LQ�3,1��RU�DPRXQW
RI�PRQH\
8VHG�WR�HQDEOH�IDVW�HQWU\�RI�QXPHULF�GDWD�LQWR�D
VSUHDG�VKHHW

$GYDQWDJHV
1XPHULF�NH\SDGV�DUH�IDVWHU�WKDQ�VWDQGDUG�NH\ERDUGV
IRU�HQWU\�RI�QXPHULF�GDWD
6LQFH�PDQ\�DUH�VPDOO�GHYLFHV��H�J��PRELOH�SKRQHV��
WKH\�DUH�HDV\�WR�FDUU\�DURXQG

'LVDGYDQWDJHV
&DQ�EH�GLìFXOW�WR�XVH�GXH�WR�WKH�YHU\�VPDOO�NH\V
'LìFXOW�WR�XVH�IRU�HQWHULQJ�WH[W
6RPHWLPHV�WKH�RUGHU�RI�QXPEHUV�LVQÍW�YHU\�LQWXLWLYH

�\khG

$Q�H[DPSOH�RI�D�SRLQWLQJ�GHYLFH
7KH�EDOO�XQGHUQHDWK�WKH�PRXVH�LV�XVHG�WR�GHWHFW
PRYHPHQW
7KH�OHIW�EXWWRQ�LV�IRU�VHOHFWLQJ�E\�GRXEOH�RQ�LW�DQG�WKH�ULJKW
LV�WR�EULQJ�GURS�GRZQ�PHQXV
7KHUH�LV�XVXDOO\�D�VFUROO�EXWWRQ�ZKLFK�VSHHGV�XS�WKH
SURFHVV�RI�PRYLQJ�WKURXJK�D�GRFXPHQW
8VHV

8VHG�IRU�RSHQLQJ��FORVLQJ�DQG�PLQLPLVLQJ�VRIWZDUH
8VHG�IRU�JURXSLQJ��PRYLQJ�DQG�GHOHWLQJ�êOHV
8VHIXO�ZKHQ�HGLWLQJ�LPDJHV��H�J��FRQWUROOLQJ�WKH�VL]H
DQG�SRVLWLRQ�RI�WKH�LPDJH�
8VHG�IRU�FRQWUROOLQJ�WKH�SRVLWLRQ�RI�D�SRLQWHU�RQ�WKH
VFUHHQ�WR�DOORZ�

6HOHFWLRQ�IURP�D�PHQX
6HOHFWLQJ�DQ�LFRQ
6FUROOLQJ�XS�GRZQ�DQG�ULJKW�OHIW

$GYDQWDJHV
)DVWHU�WR�VHOHFW�DQ�RSWLRQ�E\�D�PRXVH�WKDQ�D�NH\ERDUG
(QDEOHV�UDSLG�QDYLJDWLRQ�WKURXJK�DSSOLFDWLRQV�DQG�WKH
LQWHUQHW
0LFH�DUH�VPDOO�DQG�GRQÍW�WDNH�PXFK�DUHD

'LVDGYDQWDJHV
3HRSOH�ZLWK�UHVWULFWHG�KDQG�ZULVW�PRYHPHQW�FDQ�êQG�LW
KDUG�WR�RSHUDWH�D�PRXVH
(DVLO\�GDPDJHG�DQG�FDQ�HDVLO\�EH�FORJJHG�XS�ZLWK�GLUW
7KH\�DUH�KDUG�WR�XVH�LI�WKHUH�LV�QR�ëDW�VXUIDFH
DYDLODEOH

.\kCNd:E

7RXFKSDGV�DUH�XVHG�LQ�PDQ\�ODSWRS�FRPSXWHUV�DV�D
SRLQWLQJ�GHYLFH
7KH�SRLQWHU�LV�FRQWUROOHG�E\�WKH�XVHU�PRYLQJ�WKHLU�êQJHU
RQ�WKH�WRXFKSDG
8VHV

8VHG�IRU�RSHQLQJ��FORVLQJ�DQG�PLQLPLVLQJ�VRIWZDUH
8VHG�IRU�JURXSLQJ��PRYLQJ�DQG�GHOHWLQJ�êOHV
8VHIXO�ZKHQ�HGLWLQJ�LPDJHV��H�J��FRQWUROOLQJ�WKH�VL]H
DQG�SRVLWLRQ�RI�WKH�LPDJH�
8VHG�IRU�FRQWUROOLQJ�WKH�SRVLWLRQ�RI�D�SRLQWHU�RQ�WKH
VFUHHQ�WR�DOORZ�

6HOHFWLRQ�IURP�D�PHQX
6HOHFWLQJ�DQ�LFRQ

$GYDQWDJHV
)DVWHU�WR�VHOHFW�DQ�RSWLRQ�E\�D�WRXFKSDG�WKDQ�D
NH\ERDUG
(QDEOHV�UDSLG�QDYLJDWLRQ�WKURXJK�DSSOLFDWLRQV�DQG�WKH
LQWHUQHW
6LQFH�WKH�WRXFKSDG�LV�LQWHJUDWHG�LQWR�ODSWRS�FRPSXWHU�
WKHUH�LV�QR�VHSDUDWH�PRXVH��DLGLQJ�SRUWDELOLW\
7KH\�FDQ�EH�XVHG�ZKHQ�QR�ëDW�VXUIDFHV�DUH�DYDLODEOH

'LVDGYDQWDJHV
3HRSOH�ZLWK�OLPLWHG�KDQG�ZULVW�PRYHPHQW�FDQ�êQG
WRXFKSDGV�KDUG�WR�XVH
,W�FDQ�EH�PRUH�GLìFXOW�WR�FRQWURO�WKH�SRLQWHU�ZKHQ
FRPSDUHG�WR�D�PRXVH
7KH\�DUH�PRUH�GLìFXOW�ZKHQ�GRLQJ�RSHUDWLRQV�VXFK�DV
ÌGUDJ�DQG�GURSÍ

.g:CWGgÖ	:XX

7UDFNHU�EDOO�LV�OLNH�D�PRXVH�H[FHSW�WKDW�LW�KDV�D�EDOO�RQ�WKH
WRS�RI�WKH�GHYLFH
8VHUV�FRQWURO�WKH�SRLQWHU�RQ�WKH�VFUHHQ�E\�URWDWLQJ�WKH
EDOO
8VHV
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+DYH�WKH�VDPH�SRLQWLQJ�FXUVRU�FRQWURO�FDSDELOLW\�DV�D
PRXVH
8VHG�LQ�DSSOLFDWLRQV�ZKHUH�WKH�XVHU�KDV�D�GLVDELOLW\
�56,�
8VHG�LQ�D�FRQWURO�URRP�HQYLURQPHQW��ZKHUH�LW�LV�IDVWHU
WKDQ�D�PRXVH�WR�QDYLJDWH�WKURXJK�SURFHVV�VFUHHQV
DQG�PRUH�UREXVW�WKDQ�D�PRXVH

$GYDQWDJHV
7UDFNHU�EDOOV�GRQÍW�QHHG�WKH�VDPH�êQH�FRQWURO�DV�D
PRXVH
3HRSOH�ZLWK�OLPLWHG�KDQG�ZULVW�PRYHPHQW�êQG�HDVLHU
WR�XVH�WKDQ�D�PRXVH
7KH�SRLQWHU�FDQ�EH�SRVLWLRQHG�PRUH�DFFXUDWHO\�RQ�WKH
VFUHHQ�WKDQ�ZLWK�D�PRXVH
7KH\�WDNH�OHVV�GHVN�VSDFH�WKDQ�PLFH�VLQFH�WKH\�DUH
VWDWLRQDU\

'LVDGYDQWDJHV
7UDFNHU�EDOOV�DUH�QRW�VXSSOLHG�ZLWK�WKH�FRPSXWHU�DV
VWDQGDUG��VR�WKH\�DUH�PRUH�H[SHQVLYH
8VHU�PD\�QHHG�WUDLQLQJ�VLQFH�WKH\�DUH�QRW�VWDQGDUG
HTXLSPHQW

,GY\jGÖ
\Zjg\X

$�UHPRWH�FRQWURO�LV�XVHG�WR�FRQWURO�WKH�RSHUDWLRQ�RI�RWKHU
GHYLFHV�UHPRWHO\�E\�XVLQJ�LQIUD�UHG�VLJQDOV
8VHV

,Q�KRPH�HQWHUWDLQPHQW�GHYLFHV�VXFK�DV�7HOHYLVLRQV�
'9'�SOD\HU�UHFRUGHU�DQG�VDWHOOLWH�V\VWHP
8VHG�WR�FRQWURO�PXOWLPHGLD�V\VWHPV
8VHG�LQ�LQGXVWULDO�DSSOLFDWLRQV�WR�UHPRWHO\�FRQWURO
SURFHVVHV��VWRS�DQG�VWDUW�PDFKLQHU\

$GYDQWDJHV
(QDEOH�GHYLFHV�WR�EH�RSHUDWHG�IURP�DQ\�GLVWDQFH�
ZKLFK�LV�XVHIXO�IRU�SHRSOH�ZLWK�GLVDELOLWLHV
6RPH�FKHPLFDO�SURFHVVHV�DUH�KD]DUGRXV��VR�LW�LV�VDIHU
WR�RSHUDWH�HTXLSPHQW�IURP�D�GLVWDQFH

'LVDGYDQWDJHV
3HRSOH�ZLWK�OLPLWHG�KDQG�ZULVW�PRYHPHQW�FDQ�êQG
WKHP�KDUG�WR�XVH
7KH�VLJQDO�EHWZHHQ�WKH�FRQWURO�DQG�WKH�GHYLFH�FDQ�EH
HDVLO\�EORFNHG

�\shjOCW

%\�JULSSLQJ�WKH�VWLFN��D�SRLQWHU�RQ�WKH�VFUHHQ�FDQ�EH
FRQWUROOHG
%XWWRQV�DUH�XVHG�WR�PDNH�VHOHFWLRQV
8VHV

9LGHR�FRPSXWHU�JDPHV�DUH�RIWHQ�FRQWUROOHG�E\
MR\VWLFNV
7KH\�DUH�XVHG�LQ�VLPXODWRUV�WR�PLPLF�DFWXDO�FRQWUROV

$GYDQWDJHV
(DVLHU�WR�QDYLJDWH�URXQG�D�VFUHHQ�FRPSDUHG�WR�D
NH\ERDUG
&RQWURO�LV�LQ�WKUHH�GLPHQVLRQV

'LVDGYDQWDJHV
0RUH�GLìFXOW�WR�FRQWURO�WKH�RQ�VFUHHQ�SRLQWHU�ZLWK�D
MR\VWLFN�WKDQ�ZLWK�RWKHU�GHYLFHV�VXFK�DV�PLFH

.\kCNÖ-CgGGZ

8VHU�FDQ�FKRRVH�DQ�RSWLRQ�E\�VLPSO\�WRXFKLQJ�D
EXWWRQ�LFRQ�RQ�WKH�VFUHHQ
7KH�VHOHFWLRQ�LV�DXWRPDWLFDOO\�PDGH�ZLWKRXW�WKH�QHHG�IRU
DQ\�SRLQWLQJ�GHYLFH
8VH

8VHG�IRU�VHUYLFH�WLOOV�H�J��SHWURO�VWDWLRQV
8VHG�ZKHUH�VHOHFWLRQV�DUH�PDGH�RQ�D�VFUHHQ�H�J�
$70V��SXEOLF�LQIRUPDWLRQ�V\VWHPV��DLUSRUWV�DQG
UDLOZD\�VWDWLRQV
8VHG�LQ�3'$ÍV
8VHG�LQ�,QWHUDFWLYH�ZKLWH�ERDUGV
8VHG�LQ�FRPSXWHU�EDVHG�WUDLQLQJ��&%7�

$GYDQWDJHV
(QDEOH�IDVWHU�HQWU\�RI�RSWLRQV�WKDQ�D�NH\ERDUG�PRXVH

9HU\�HDV\�WR�FKRRVH�RSWLRQV
8VHU�IULHQGO\�PHWKRG�IRU�LQSXWWLQJ�GDWD
7KH\�DUH�WDPSHUSURRI��SUHYHQWLQJ�SHRSOH�IURP
NH\LQJ�LQ�LQIRUPDWLRQ��ZKLFK�FRXOG�FRUUXSW�WKH
V\VWHP�

'LVDGYDQWDJHV
7KHUH�LV�D�OLPLWHG�QXPEHU�RI�RSWLRQV�DYDLODEOH
8VLQJ�WRXFKVFUHHQV�RIWHQ�FDQ�OHDG�WR�KHDOWK�SUREOHPV
H�J���VWUDLQLQJ�RI�DUP�PXVFOHV�DQG�56,�
7KH�VFUHHQ�FDQ�JHW�YHU\�GLUW\�ZLWK�FRQVWDQW�WRXFKLQJ

-C:ZZGgh

8VHG�WR�LQSXW�LQIRUPDWLRQ�RQ�KDUGFRS\�H�J��WH[W�GRFXPHQW
8VHV

8VHG�WR�VFDQ�LQ�GRFXPHQWV�DQG�FRQYHUW�WKHP�LQWR�D
IRUPDW�IRU�XVH�LQ�YDULRXV�VRIWZDUH�SDFNDJHV
2OG�DQG�YDOXDEOH�GRFXPHQWV�DQG�ERRNV�FDQ�EH
VFDQQHG��SURWHFWLQJ�WKH�RULJLQDO�FRSLHV�IURP�GDPDJH
1RQ�GLJLWDO�SKRWRJUDSKV�FDQ�EH�VFDQQHG�IRU�VWRULQJ�RQ
D�FRPSXWHU

$GYDQWDJHV
,PDJHV�FDQ�EH�VWRUHG�IRU�HGLWLQJ�ODWHU
6FDQQHUV�DUH�PXFK�IDVWHU�DQG�PRUH�DFFXUDWH�WKDQ
W\SLQJ�LQ�GRFXPHQWV�DJDLQ
,W�LV�SRVVLEOH�WR�UHFRYHU�GDPDJHG�GRFXPHQWV�DQG
SKRWRJUDSKV�E\�VFDQQLQJ�WKHP�DQG�WKHQ�XVLQJ
DSSURSULDWH�VRIWZDUH�WR�SURGXFH�DQ�DFFHSWDEOH�FRS\

'LVDGYDQWDJHV
7KH�TXDOLW\�FDQ�EH�OLPLWHG�GHSHQGLQJ�RQ�KRZ�JRRG�WKH
VFDQQHU�UHVROXWLRQ�LV
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�OMOj:XÖ
:YGg:h

3KRWRJUDSKV�DUH�VWRUHG�LQ�PHPRU\
7KH\�FDQ�EH�HDVLO\�WUDQVIHUUHG�WR�D�FRPSXWHU�XVLQJ�D�86%
8VHV

'LJLWDO�FDPHUDV�FDQ�SURGXFH�SKRWRJUDSKV�IRU�GLUHFW
WUDQVIHU�WR�D�FRPSXWHU�RU�WR�SULQW�RXW
'LJLWDO�FDPHUDV�DOORZ�VKRUW�YLGHR�FOLSV�WR�EH�SURGXFHG
3KRWRJUDSKV�FDQ�EH�XSORDGHG�GLUHFWO\�LQWR�DSSOLFDWLRQ
VRIWZDUH�VXFK�DV�ZRUG�SURFHVVRU

$GYDQWDJHV
(DVLHU�WR�SURGXFH�EHWWHU�TXDOLW\�SKRWRJUDSKV�WKDQ�ZLWK
D�WUDGLWLRQ�FDPHUD
(DVLHU�DQG�IDVWHU�WR�XSORDG�SKRWRJUDSKV�WR�D
FRPSXWHU
7KHUH�LV�QR�QHHG�WR�GHYHORS�êOP�DQG�SULQW�RXW
SKRWRJUDSKV��VDYHV�SDSHU�DQG�QR�ORQJHU�QHHGV�WKH
FKHPLFDOV�WR�SURGXFH�SKRWRJUDSKV�IURP�êOPV�
(DV\�WR�GHOHWH�DQ�LPDJH�IURP�WKH�PHPRU\�LI�LWÍV�QRW
VDWLVIDFWRU\
7KH�PHPRU\�FDUG�FDQ�VWRUH�VHYHUDO�KXQGUHG
SKRWRJUDSKV

'LVDGYDQWDJHV
7KH�FDPHUD�XVHU�QHHGV�WR�EH�FRPSXWHU�OLWHUDWH�WR�XVH
WKH�FDPHUD�SURSHUO\
7KHUH�LV�VRPH�DUWLVWU\�ORVW�VLQFH�FOHYHU�VRIWZDUH
FRUUHFWV�HUURUV�LQ�WKH�SKRWRJUDSKV
7KH�UHVROXWLRQ�LV�QRW�\HW�DV�JRRG�DV�WUDGLWLRQDO
FDPHUDV
,PDJHV�RIWHQ�QHHG�WR�EH�FRPSUHVVHG�WR�UHGXFH�WKH
DPRXQW�RI�PHPRU\�XVHG
,W�LV�SRVVLEOH�WR�êOO�XS�FRPSXWHU�PHPRU\�YHU\�TXLFNO\
ZLWK�VHYHUDO�SKRWRV�RI�WKH�VDPH�VXEMHFW��WR�êQG�WKH
SHUIHFW�VQDS�VKRW�

4OEG\Ö
:YGg:

'9��GLJLWDO�YLGHR��FDPHUD�VWRUH�FRPSUHVVHG�SKRWR�IUDPHV
DW����0%�V�Ê�PRWLRQ�MSHJ�
/LJKW�WXUQHG�LQWR�HOHFWURQLF�VLJQDO�WKURXJK�OLJKW�VHQVLWLYH
VHQVRUV�DQG�DXWRPDWLFDOO\�FRQYHUWHG�WR�D�GLJLWDO�êOH
IRUPDW�
$GYDQWDJHV

(DV\�WR�HGLW�IRRWDJH�LQ�D�YLGHR�HGLWLQJ�
+LJK�TXDOLW\�YLGHR�FDSWXUHG��WKHUHIRUH

'LVDGYDQWDJHV
6WRUDJH�PHGLXP��0HPRU\�FDUGV��PRUH�H[SHQVLYH�WR
EX\�WKDQ�êOPV�

�OCg\dN\ZG

&DQ�EH�FRQQHFWHG�GLUHFWO\�WR�D�FRPSXWHU
6RXQGV�FDQ�EH�LQSXWWHG�DQG�PDQLSXODWHG
8VHV

0LFURSKRQHV�DUH�XVHG�WR�LQSXW�VSHHFK�VRXQGV�WR�EH
XVHG�LQ�YDULRXV�DSSOLFDWLRQV
7KH\�DUH�XVHG�LQ�YRLFH�UHFRJQLWLRQ�VRIWZDUH��IRU
FRQYHUVLRQ�RI�VSHHFK�LQWR�WH[W��DQG�UHFRJQLWLRQ�RI
FRPPDQGV

$GYDQWDJHV)DVWHU�WR�UHDG�LQ�WH[W�WKDQ�WR�W\SH�LW�XVLQJ�D
NH\ERDUG

3RVVLEOH�WR�PDQLSXODWH�VRXQG�LQ�UHDO�WLPH�XVLQJ
VSHFLDO�VRIWZDUH
,I�XVHG�LQ�D�YRLFH�DFWLYDWLRQ�V\VWHP��WKLV�KDV�WKH
DGYDQWDJH�RI�LPSURYLQJ�VDIHW\

'LVDGYDQWDJHV
6RXQG�êOHV�FDQ�XVH�XS�D�ORW�RI�FRPSXWHU�PHPRU\
9RLFH�UHFRJQLWLRQ�VRIWZDUH�LVQÍW�DV�DFFXUDWH�DV�W\SLQJ
LQ�PDQXDOO\

-GZh\gh

7\SH�RI�VHQVRU $SSOLFDWLRQV

7HPSHUDWXUH
$XWRPDWLF�ZDVKLQJ�PDFKLQHV��FHQWUDO
KHDWLQJ�V\VWHPV��DXWRPDWLF�JUHHQ

KRXVHV��RYHQV

3UHVVXUH
%XUJODU�DODUP�V\VWHPV��URERWLFV�

HQYLURQPHQWDO�PRQLWRULQJ��$XWRPDWLF
ZDVKLQJ�PDFKLQHV

/LJKW
$XWRPDWLF�GRRUV��VWUHHW�OLJKWLQJ
FRQWURO��%XUJODU�DODUP�V\VWHPV�

DXWRPDWLF�JUHHQKRXVHV

6RXQG
%XUJODU�DODUP�V\VWHPV��PRQLWRULQJ
OLTXLG�DQG�SRZGHU�ëRZ�LQ�SLSHV

+XPLGLW\�PRLVWXUH
$XWRPDWLF�JUHHQKRXVHV�

HQYLURQPHQWDO�PRQLWRULQJ��IDFWRULHV
ZKHUH�PRLVWXUH�OHYHOV�DUH�FUXFLDO

S+
$XWRPDWLF�JUHHQKRXVH��FKHPLFDO

SURFHVVHV��HQYLURQPHQWDO�PRQLWRULQJ

$GYDQWDJHV
5HDGLQJV�E\�VHQVRUV�DUH�PRUH�DFFXUDWH�WKDQ�WDNHQ�E\
KXPDQV
5HDGLQJV�DUH�FRQWLQXRXV��WKHUH�LV�QR�EUHDN�LQ
PRQLWRULQJ
%HFDXVH�LW�LV�D�FRQWLQXRXV�SURFHVV�DQ\�QHFHVVDU\
DFWLRQ�RU�ZDUQLQJ�ZLOO�EH�LQLWLDWHG�LPPHGLDWHO\
7KH�V\VWHP�FDQ�EH�DXWRPDWLF��UHPRYLQJ�WKH�QHHG�IRU
KXPDQ�LQWHUYHQWLRQ��WKLV�LV�SDUWLFXODUO\�LPSRUWDQW�LI�WKH
SURFHVV�LV�KD]DUGRXV
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'LVDGYDQWDJHV
)DXOW\�VHQVRUV�FDQ�JLYH�VSXULRXV�UHVXOWV

�g:dNOCÖ.:BXGj

$�JUDSKLF�WDEOHW�LV�XVHG�ZLWK�D�VW\OXV�WR�SURGXFH�IUHHKDQG
GUDZLQJV
8VHV

*UDSKLFV�WDEOHWV�DUH�XVHG�WR�SURGXFH�GUDZLQJV�
FRPSXWHU�JUDSKLFV
,Q�FRXQWULHV�ZKHUH�FKDUDFWHUV�DUH�FRPSOH[�H�J��MDSDQ�
WKH\�DUH�XVHG�DV�D�IRUP�RI�LQSXW
7KH\�DUH�XVHG�LQ�FRPSXWHU�DLGHG�GHVLJQ��&$'��ZRUN

$GYDQWDJHV
,W�LV�SRVVLEOH�WR�PRGLI\�GUDZLQJV�EHIRUH�WKH\�DUH�LQSXW
7KH\�RéHU�DQ�DFFXUDWH�PHWKRG�RI�GUDZLQJ

'LVDGYDQWDJHV
7KH\�DUH�PRUH�H[SHQVLYH�WKDQ�RWKHU�SRLQWLQJ�GHYLFHV

5GBÖ
:Y

&RQQHFWHG�GLUHFWO\�WR�D�FRPSXWHU�YLD�D�86%�SRUW
8VHV

:KLOH�FKDWWLQJ�RQOLQH�ZHEFDPV�FDQ�EH�XVHG�WR�KDYH
FRQYHUVDWLRQV
8VHG�WR�HQDEOH�YLGHR�FRQIHUHQFLQJ�WR�WDNH�SODFH

$GYDQWDJHV
&DQ�EH�OHIW�RQ�FRQVWDQWO\�DQG�DFWLYDWHG�ZKHQ�UHTXLUHG
$OORZ�SHRSOH�WR�NHHS�LQ�FRQWDFW�ZLWK�HDFK�RWKHU
ZLWKRXW�WKH�QHHG�WR�WUDYHO��SDUWLFXODUO\�XVHIXO�IRU
GLVDEOHG�RU�HOGHUO\�SHRSOH

'LVDGYDQWDJHV
:HEFDPV�KDYH�OLPLWHG�IHDWXUHV�DQG�WKH�SLFWXUH�LV
RIWHQ�RI�SRRU�TXDOLW\
7KH\�QHHG�WR�EH�FRQQHFWHG�WR�D�FRPSXWHU

�¸�¸Ö�OgGCjÖ�:j:Ö�ZjgsÖïÖ�hh\CO:jGE
�GpOCGh

�:MZGjOCÖ-jgOdGÖgG:EGgh

8VHG�WR�UHDG�LQIRUPDWLRQ�RQ�WKH�PDJQHWLF�VWULSH

7KH�VWULSH�FRQWDLQV�XVHIXO�LQIRUPDWLRQ�VXFK�DV�VWDUW�DQG
H[SLU\�GDWH
8VHV

&UHGLW�DQG�GHELW�FDUGV�KDYH�PDJQHWLF�VWULSHV�WKDW�DUH
XVHG�E\�$706�RU�()7326��HOHFWURQLF�IXQGV�WUDQVIHU
SRLQW�RI�VDOH��WHUPLQDO
6HFXULW\�FDUGV�IRU�HQWHULQJ�EXLOGLQJ�H�J��KRWHO�URRPV
7UDYHO�V\VWHPV�H�J��WUDLQ�DQG�XQGHUJURXQG�WLFNHWV

$GYDQWDJHV
'DWD�HQWU\�LV�IDVW�FRPSDUHG�ZLWK�NH\LQJ�LQ�XVLQJ�D
NH\ERDUG�RU�NH\SDG
6\VWHP�LV�HUURU�IUHH��QR�W\SLQJ�LQYROYHG
,QIRUPDWLRQ�LV�VHFXUH�VLQFH�WKHUH�LV�QR�W\SLQJ�DQG�WKH
LQIRUPDWLRQ�FDQÍW�EH�UHDG�GLUHFWO\�E\�D�SHUVRQ
&DQ�SUHYHQW�DFFHVV�WR�UHVWULFWHG�VHFXUH�DUHDV
0DJQHWLF�VWULSHV�DUH�XQDéHFWHG�E\�RLO�ZDWHU�DQG
PRLVWXUH
1R�PRYLQJ�SDUWV�WKHUHIRUH�SK\VLFDOO\�UREXVW

'LVDGYDQWDJHV
,I�WKH�PDJQHWLF�VWULSH�LV�GDPDJHG�WKH�GDWD�LV�ORVW
&DUG�QHHGV�WR�EH�LQ�FORVH�FRQWDFW�ZLWK�WKH�UHDGHU
6LQFH�WKH�LQIRUPDWLRQ�LV�QRW�KXPDQ�UHDGDEOH��WKH\
QHHG�WR�êQG�D�ZD\�WR�VKRZ�WKH�LQIRUPDWLRQ�WR�WKH
FXVWRPHU��H�J��KRWHO�URRP�QXPEHU�QRW�SULQWHG�RQ
FDUGV�


NOdÖïÖ)��ÖgG:EGgh

7KH�GHYLFH�KDV�D�VORW�ZKHUH�WKH�FDUG�LV�SODFHG��DQG�WKH
FKLS�LV�UHDG
$�VPDOO�VFUHHQ�LV�SDUW�RI�WKH�UHDGHU�ZKLFK�JLYHV
LQVWUXFWLRQV�WR�WKH�RSHUDWRU
8VHV

&KLS�DQG�3,1�UHDGHUV�DUH�XVHG�ZKHUH�SD\PHQWV�DUH
PDGH�XVLQJ�FDUGV�H�J��WUDYHO�DJHQWV

$GYDQWDJHV
3URYLGH�D�PRUH�VHFXUH�SD\PHQW�V\VWHP�WKDQ�UHTXLULQJ
D�VLJQDWXUH�RU�XVLQJ�PDJQHWLF�VWULSH��VLQFH�WKH�3,1
W\SHG�LQ�PXVW�PDWFK�XS�ZLWK�WKH�3,1�VWRUHG�RQ�WKH�FKLS
3URYLGH�D�PRUH�UREXVW�V\VWHP�WKDQ�PDJQHWLF�VWULSH
VLQFH�WKH�FKLS�GRHV�QRW�QHHG�WR�EH�LQ�FRQWDFW�ZLWK�WKH
UHDGHU

'LVDGYDQWDJHV
&XVWRPHU�QHHGV�WR�EH�FDUHIXO�ZKHQ�W\SLQJ�LQ�WKH�3,1�
VR�QRERG\�UHDGV�LW�JLYLQJ�DQ�RSSRUWXQLW\�IRU�)UDXG

,:EO\Ö�gGfkGZCsÖ�EGZjOzC:jO\ZÖÅ,���ÆÖ,G:EGgh

5),'�UHDGHUV�ZRUN�LQ�VLPLODU�ZD\V�WR�D�EDU�FRGH�UHDGHU
$Q�5),'�WDJ�LV�DWWDFKHG�WR�LQVLGH�D�VXUIDFH
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7KH�UHDGHU�UHDGV�WKH�GDWD�KHOG�RQ�WKH�WDJ�ZKLFK�LV�WKHQ
LQSXW�LQWR�WKH�FRPSXWHU�V\VWHP�IRU�SURFHVVLQJ
5DGLR�ZDYHV�DUH�XVHG�WR�WUDQVPLW�GDWD�WKXV�FDQ�EH�XVHG
WKURXJK�PRVW�PDWHULDOV
8VHV

8VHG�LQ�UHWDLO�RU�VXSHUPDUNHWV�DV�EDUFRGH
DOWHUQDWLYHV
8VHG�WR�LGHQWLI\�SHWV
8VHG�LQ�SDVVSRUWV

$GYDQWDJHV
&DQ�KROG�D�ORW�RI�GDWD
&DQ�EH�UHDG�IURP�ORQJ�GLVWDQFHV
'RHV�QRW�UHTXLUH�GLUHFW�OLQH�RI�VLJKW
,QIRUPDWLRQ�FDQ�EH�UHDG�IDVWHU�WKDQ�EDUFRGHV
&DQ�DOWHU�LQIRUPDWLRQ

'LVDGYDQWDJHV
7KLHYHV�FDQ�VWHDO�LQIRUPDWLRQ�HDVLO\
5),'�WDJV�DUH�H[SHQVLYH
5DGLR�ZDYHV�FDQ�H[SHULHQFH�LQWHUIHUHQFH

?

�:MZGjOCÖ�ZWÖ
N:g:CjGgÖ,G:EGgÖÅ��
,Æ

0DJQHWLF�LQN�FKDUDFWHU�UHFRJQLWLRQ�LV�D�V\VWHP�ZKLFK�FDQ
UHDG�FKDUDFWHUV�SULQWHG�LQ�D�VSHFLDO�LQN
8VHV

8VHG�WR�SURFHVV�FKHTXHV�LQ�EDQNLQJ�RSHUDWLRQV�Ê
FKHTXH�LV�UHDG�XVLQJ�D�EDWFK�SURFHVVLQJ�PHWKRG

$GYDQWDJHV
0,&5�RéHUV�JUHDW�VHFXULW\�WKDQ�2&5�VLQFH�WKH�RULHQWHG
FKDUDFWHUV�FDQQRW�EH�DOWHUHG
7KHUH�LV�QR�PDQXDO�LQSXW��WKXV�HUURUV�DUH�UHGXFHG
,I�VRPHERG\�ZULWHV�RYHU�WKH�PDJQHWLF�LQN�FKDUDFWHUV�
LW�FDQ�VWLOO�EH�UHDG

'LVDGYDQWDJHV
2QO\�FHUWDLQ�FKDUDFWHUV�FDQ�EH�UHDG��DQG�WKH�QXPEHU
RI�GLéHUHQW�FKDUDFWHUV�LV�YHU\�OLPLWHG
,W�LV�D�PRUH�H[SHQVLYH�PHWKRG�WKDQ�RWKHU�PHWKRGV
XVHG�IRU�GLUHFW�GDWD�HQWU\

!djOC:XÖ�:gWÖ,G:EGg

2SWLFDO�PDUN�UHFRJQLWLRQ�LV�D�V\VWHP�ZKLFK�FDQ�UHDG
PDUNV�ZULWWHQ�LQ�SHQ�RU�SHQFLO
8VHV

205�GHYLFHV�DUH�XVHG�WR�UHDG�TXHVWLRQQDLUHV�
PXOWLSOH�FKRLFH�H[DPLQDWLRQV�SDSHUV�DQG�RWKHU�W\SHV
RI�IRUPV�LQ�WKH�IRUP�RI�OLQHV�RU�VKDGHG�DUHDV

$GYDQWDJHV

$�YHU\�IDVW�ZD\�RI�LQSXWWLQJ�UHVXOWV�RI�D�VXUYH\
6LQFH�WKHUH�LV�QR�W\SLQJ��LW�LV�PRUH�DFFXUDWH�WKDQ
NH\LQJ�LQ�GDWD
205�LV�PRUH�DFFXUDWH�WKDQ�2&5

'LVDGYDQWDJHV
)RUPV�QHHG�WR�EH�FDUHIXOO\�GHVLJQHG�WR�PDNH�VXUH�WKDW
WKH�PDUNV�VKDGLQJV�DUH�FRUUHFWO\�SRVLWLRQHG�WR�JDWKHU
DFFXUDWH�LQIRUPDWLRQ
7KHUH�FDQ�EH�SUREOHPV�LI�IRUPV�DUHQÍW�êOOHG�FRUUHFWO\�
VRPHWLPHV�WKH\�PXVW�EH�FKHFNHG�PDQXDOO\�EHIRUH
EHLQJ�UHDG�E\�DQ�205��WKLV�LV�ERWK�WLPH�FRQVXPLQJ
DQG�H[SHQVLYH

!djOC:XÖ
N:g:CjGgÖ,G:EGg

2SWLFDO�&KDUDFWHU�UHFRJQLWLRQ�LV�D�VRIWZDUH�WKDW�WDNHV
VFDQQHG�WH[W�DQG�FRQYHUWV�LW�LQWR�D�FRPSXWHU�UHDGDEOH
IRUP
8VHV

3URFHVVLQJ�RI�SDVVSRUWV�DQG�,GHQWLW\�FDUGV
2&5�LV�XVHG�ZKHQ�VFDQQLQJ�GRFXPHQWV�WR�PRGLI\
WKHP�XVLQJ�D�VXLWDEOH�VRIWZDUH

$GYDQWDJHV
0XFK�IDVWHU�GDWD�HQWU\�V\VWHP�WKDQ�PDQXDOO\�NH\LQJ
LQ�GDWD
6LQFH�WKHUH�LV�QR�PDQXDO�GDWD�HQWU\��WKH�QXPEHU�RI
HUURUV�LV�UHGXFHG

'LVDGYDQWDJHV
7KH�V\VWHP�KDV�GLìFXOW\�UHDGLQJ�KDQGZULWLQJ
,W�LV�VWLOO�QRW�D�YHU\�DFFXUDWH�WHFKQLTXH

b

	:gC\EGÖgG:EGgh

8VHG�WR�UHDG�LQIRUPDWLRQ�LQ�WKH�IRUP�RI�D�EDUFRGH
+DQGKHOG�VFDQQHUV�RU�ZDQGV�DUH�YHU\�FRPPRQ�IRU
UHDGLQJ�EDUFRGHV
8VHV

8VHG�LQ�VXSHUPDUNHWV�DQG�RWKHU�VKRSV�ZKHUH�WKH
JRRGV�DUH�PDUNHG�ZLWK�D�EDUFRGH
8VHG�LQ�OLEUDULHV�WR�VFDQ�XVHUÍV�OLEUDU\�FDUG�DQG
EDUFRGHV�RQ�ERRNV��WR�NHHS�WUDFN�RI�ERRNV�RQ�ORDQ�
8VHG�DV�D�VDIHW\�IXQFWLRQ�LQ�PDQ\�FRPSDQLHV�WR
HQVXUH�WKDW�HOHFWULFDO�HTXLSPHQW�LV�FKHFNHG�RQ�D
UHJXODU�EDVLV

$GYDQWDJHV
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)DVWHU�WKDQ�NH\LQJ�LQ�LQIRUPDWLRQ��DQG�IHZHU�PLVWDNHV
DUH�PDGH
8VHG�DV�D�ZD\�RI�UHFRUGLQJ�GDWD��FDQ�LPSURYH�VDIHW\
%DUFRGHV�HQDEOH�DXWRPDWLF�VWRFN�FRQWURO
%DUFRGH�VFDQQLQJ�LV�D�WULHG�DQG�WUXVWHG�WHFKQRORJ\
:KHQ�DQ�LWHP�SULFH�LV�FKDQJHG��RQO\�WKH�FHQWUDO
GDWDEDVH�QHHGV�WR�EH�XSGDWHG��WKHUH�LV�QR�QHHG�WR
FKDQJH�WKH�SULFHV�LQGLYLGXDOO\�RQ�HDFK�LWHP

'LVDGYDQWDJHV
%DUFRGH�VFDQQLQJ�LV�DQ�H[SHQVLYH�V\VWHP�WR
DGPLQLVWHU�VLQFH�HYHU\�LWHP�LQ�WKH�VKRSV�QHHGV�D
EDUFRGH�DQG�HYHU\�EDUFRGH�QHHGV�WR�EH�HQWHUHG�RQ
WKH�V\VWHP
$OVR��WKHUH�LV�D�QHHG�WR�LQYHVW�LQ�WKH�FRPSXWHU
WHFKQRORJ\�WRJHWKHU�ZLWK�VWDé�WUDLQLQJ��ZKLFK�FDQ�DOO
EH�H[SHQVLYH
7KH�V\VWHP�LV�QRW�IRRO�SURRI��EDUFRGH�FDQ�EH�VZDSSHG
DURXQG�RQ�LWHPV

�¸�¸Ö!kjdkjÖ�GpOCGhÖïÖjNGOgÖ/hGh


,.Ö�\ZOj\g

&DWKRGH�5D\�7XEH�PRQLWRUV
/HDVW�H[SHQVLYH�W\SH�RI�PRQLWRU��EHFRPLQJ�UDUHU�DV�7)7
PRQLWRUV�WDNH�RYHU
&RPH�LQ�YDULRXV�VL]HV
3LFWXUH�FUHDWHG�LV�PDGH�XS�RI�WLQ\�GRWV��UHG�JUHHQ�RU
EOXH���WKH�LQWHQVLW\�RI�WKH�FRORXU�RI�WKH�GRW�GHWHUPLQHV�WKH
FRORXU�SHUFHLYHG�E\�WKH�H\H
8VHV

3ULPDU\�RXWSXW�GHYLFH�IRU�FRPSXWHUV��XVHU�FDQ
LPPHGLDWHO\�VHH�ZKDW�WKH\�DUH�W\SLQJ�LQ
8VHG�ZLWK�OLJKW�SHQV�WR�DOORZ�GHVLJQV�WR�EH�FUHDWHG�RQ
VFUHHQ

$GYDQWDJHV
3URGXFH�KLJKHU�TXDOLW\�LPDJHV�WKDQ�7)7�PRQLWRUV
$QJOH�RI�YLHZLQJ�LV�EHWWHU�WKDQ�D�7)7�PRQLWRU
7KH\�ZRUN�ZLWK�OLJKW�SHQV�LQ�&$'�DQG�&$0
DSSOLFDWLRQV��&RPSXWHU�$LGHG�'HVLJQ�0DQXIDFWXULQJ�

'LVDGYDQWDJHV
7HQG�WR�EH�KHDY\��ZHLJKW�KD]DUG�LI�QRW�VXSSRUWHG
SURSHUO\
5XQ�YHU\�KRW��FDQ�FDXVH�êUHV�LI�OHIW�XQDWWHQGHG�Ê
HVSHFLDOO\�LI�WKH\�DUH�ROG
&RQVXPH�PRUH�SRZHU�WKDQ�7)7�PRQLWRUV
7KH\�FDQ�ëLFNHU��WKLV�OHDGV�WR�KHDGDFKHV�DQG�H\HVLJKW
SUREOHPV�ZLWK�SURORQJHG�XVH

.�.Ö�\ZOj\g

7KLQ�)LOP�7UDQVLVWRU�PRQLWRUV
7DNLQJ�RYHU�IURP�&57�PRQLWRUV�DV�WKH�PDLQ�RXWSXW�GHYLFH
7KH�SURJUHVV�LQ�7)7�WHFKQRORJ\�LV�RQH�RI�WKH�UHDVRQV�IRU
WKH�UDSLG�GHYHORSPHQW�RI�ODSWRS�FRPSXWHUV
7KH�VFUHHQ�LV�PDGH�XS�RI�WKRXVDQGV�RI�WLQ\�SL[HOV�ZKLFK
DUH�PDGH�XS�RI�WUDQVLVWRUV�FRQWUROOHG�E\�D
PLFURSURFHVVRU
(DFK�SL[HO�KDV�WKUHH�WUDQVLVWRUV�UHG��JUHHQ�RU�EOXH��WKH
LQWHQVLW\�RI�HDFK�GHWHUPLQHV�WKH�FRORXU�RI�WKH�SL[HO�VHHQ�
8VHV

3ULPDU\�RXWSXW�GHYLFH�IRU�FRPSXWHUV��XVHU�FDQ
LPPHGLDWHO\�VHH�ZKDW�WKH\�DUH�W\SLQJ�LQ
,QWHJUDO�SDUW�RI�ODSWRS�FRPSXWHUV

$GYDQWDJHV
/LJKWZHLJKW��VR�QR�ZHLJKW�KD]DUGV�OLNH�&57�PRQLWRUV
/HVV�JODUH�SURGXFHG�WKDQ�LQ�&57�PRQLWRUV��DOVR�HPLW
OHVV�UDGLDWLRQ
&RQVXPH�PXFK�OHVV�SRZHU�DQG�JHQHUDWH�OHVV�KHDW
WKDQ�&57�PRQLWRUV

'LVDGYDQWDJHV
$QJOH�RI�YLHZLQJ�LV�FULWLFDO��LPDJH�DSSHDUV�XQFOHDU�LI
YLHZHG�VOLJKWO\�IURP�WKH�VLGH
7KLV�LV�DQ�LVVXH�LI�VHYHUDO�SHRSOH�DUH�ORRNLQJ�DW�WKH
VFUHHQ�DW�WKH�VDPH�WLPH
7KH\�FDQQRW�\HW�EH�XVHG�ZLWK�OLJKW�SHQV�

�)-¾�
�Ö�\ZOj\g

)URQW�OD\HU�PDGH�IURP�OLTXLG�FU\VWDO�GLRGHV��JURXSHG
WRJHWKHU�WR�IRUP�SL[HOV��5*%�RU�5*%<�PRUH�YLYLG�FRORXUV�
5HFHLYH�DQDORJXH�DQG�GLJLWDO�VLJQDOV��DOWKRXJK�PRVW
PRGHUQ�SURMHFWRUV�RQO\�ZRUN�ZLWK�GLJLWDO�LQSXWV
,36��,Q�SODQH�VZLWFKLQJ��LV�WKH�WHFKQRORJ\�XVHG�LQ�/&'
PRQLWRUV�
$GYDQWDJHV

&RORXU�FDQ�EH�VHHQ�DFFXUDWHO\�IURP�GLéHUHQW�YLHZLQJ
DQJOHV
1R�OLJKWHQLQJ�RQ�WRXFKLQJ

'LVDGYDQWDJHV
([SHQVLYH
+LJK�SRZHU�FRQVXPSWLRQ
6ORZ�UHVSRQVH�WLPH

1RWH��2OG�/&'�PRQLWRUV�XVHG�&&)/��FROG�FDWKRGH
ëXRUHVFHQW�ODPS��WHFKQRORJ\�WR�OLJKW�XS�WKH�VFUHHQ�

���Ö�\ZOj\g²

)URQW�OD\HU�PDGH�IURP�OLTXLG�FU\VWDO�GLRGHV��JURXSHG
WRJHWKHU�WR�IRUP�SL[HOV��5*%�RU�5*%<�PRUH�YLYLG�FRORXUV�
)RU�WKH�LPDJH�WR�VKRZ�XS�RQ�VFUHHQ�D�OLJKW�VRXUFH�RI�/('
EDFNOLJKW�LV�XVHG�
$GYDQWDJHV��RYHU�/&'�PRQLWRUV��

/LJKWHU�DQG�WKLQQHU
/RQJHU�OLIH
/RZHU�SRZHU�FRQVXPSWLRQ
*UHDWHU�FRQWUDVW�DQG�PRUH�YLYLG�FRORXU
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5HODWLYHO\�PRUH�UREXVW
'LVDGYDQWDJHV

*ODUH�JLYHV�YLHZHUV�KHDGDFKHV
,PDJHV�WRR�VKDUS��VR�FDQ�FDXVH�H\H�VWUDLQ

.\kCNÖ-CgGGZ

$XWRPDWLF�VHOHFWLRQ�ZLWKRXW�D�SRLQWLQJ�GHYLFH
8VHV

$XWRPDWLF�WHOOHU�PDFKLQHV
()7326��HOHFWURQLF�IXQG�WUDQVIHU�SRLQW�RI�VDOHV�
3'$
6PDUWSKRQHV
3XEOLF�LQIRUPDWLRQ�SRLQWV

$GYDQWDJHV
)DVWHU�GDWD�HQWU\
(DV\�WR�FKRRVH�RSWLRQV
8VHU�IULHQGO\�DQG�LQWXLWLYH

'LVDGYDQWDJHV
/LPLWHG�RSWLRQV
)UHTXHQW�XVDJH�FDQ�OHDG�WR�56,��HWF�
&RQVWDQW�XVDJH�UHVXOWV�LQ�WKH�VFUHHQ�JHWWLQJ�GLUW\�
YLVLELOLW\�DQG�VHQVLWLYLW\�GHFUHDVHV

�kXjOYGEO:Ö)g\VGCj\g

5HFHLYH�DQDORJXH�DQG�GLJLWDO�VLJQDOV��DOWKRXJK�PRVW
PRGHUQ�SURMHFWRUV�RQO\�ZRUN�ZLWK�GLJLWDO�LQSXWV
7KH�VLJQDO�VRXUFH�LV�XVXDOO\�IURP�D�FRPSXWHU��WHOHYLVLRQ�
RU�'9'�SOD\HU
7KH�LPDJH�IURP�WKH�VRXUFH�LV�PDJQLêHG�DQG�SURMHFWHG
RQWR�D�ODUJH�VFUHHQ
7KH�GHYLFHV�XVXDOO\�ZRUN�ZLWK�D�UHPRWH�FRQWURO��EXW�FDQ
DOVR�XVH�YLUWXDO�PRXVH�WHFKQRORJ\�Ê�FRUGOHVV�3&�PRXVH
�KDV�D�ODVHU�SRLQWHU�

,W�LV�WKHQ�SRVVLEOH�WR�GLUHFW�WKH�SUHVHQWDWLRQ�ZLWKRXW
EHLQJ�WLHG�WR�WKH�FRPSXWHU
0RVW�PXOWLPHGLD�SURMHFWRUV�WDNH�LQSXW�IURP�YDULRXV
W\SHV�RI�YLGHR�IRUPDW�H�J��3$/��176&�RU�6(&$0

8VHV
8VHG�IRU�WUDLQLQJ�SUHVHQWDWLRQV��DOORZV�WKH�ZKROH
DXGLHQFH�WR�VHH�WKH�LPDJHV�IURP�D�FRPSXWHU�
$OVR�XVHG�IRU�DGYHUWLVLQJ�SUHVHQWDWLRQV��VKRZQ�DW
H[KLELWLRQV��VKRSSLQJ�PDOOV�HWF��
+RPH�FLQHPD�V\VWHPV��SURMHFWLQJ�WKH�LPDJHV�IURP�D
'9'�RU�WHOHYLVLRQ��XVH�PXOWLPHGLD�SURMHFWRUV

$GYDQWDJHV
(QDEOHV�PDQ\�SHRSOH�WR�VHH�D�SUHVHQWDWLRQ�UDWKHU
WKDQ�DOO�RI�WKHP�FURZGHG�DURXQG�D�VPDOO�FRPSXWHU
VFUHHQ
$YRLGV�WKH�QHHG�IRU�VHYHUDO�QHWZRUNHG�FRPSXWHUV

H�J��ZKHQ�ORRNLQJ�DW�D�YLGHR�FOLS�RQ�WKH�LQWHUQHW�
HYHU\ERG\�FDQ�VHH�WKH�YLGHR�RQ�WKH�ODUJH�VFUHHQ
UDWKHU�WKDQ�ORJJLQJ�RQ�WR�VHYHUDO�FRPSXWHUV

'LVDGYDQWDJHV
,PDJHV�FDQ�VRPHWLPHV�EH�IX]]\
([SHQVLYH�WR�EX\
6HWWLQJ�XS�SURMHFWRUV�FDQ�EH�D�OLWWOH�GLìFXOW

�:hGgÖ)gOZjGg

3URGXFH�YHU\�KLJK�TXDOLW\�KDUG�FRS\�RXWSXW
3ULQW�UDWH�SHU�SDJH�LV�IDVW�LI�PDQ\�SDJHV�DUH�EHLQJ�SULQWHG
5HO\�RQ�ODUJH�EXéHU�PHPRULHV�Ê�WKH�GDWD�IRU�WKH�ZKROH
GRFXPHQW�LV�VWRUHG�EHIRUH�SDJHV�FDQ�EH�SULQWHG�RXW
8VHV

8VHG�ZKHUH�QRLVH�OHYHOV�QHHG�WR�EH�NHSW�ORZ�H�J��LQ�DQ
RìFH
7KH�EHVW�RSWLRQ�IRU�IDVW��KLJK�TXDOLW\��KLJK�YROXPH
SULQWLQJ

$GYDQWDJHV
3ULQWLQJ�LV�IDVW�IRU�KLJK�YROXPHV��VOLJKWO\�IDVWHU�WKDQ
LQNMHW�LI�RQO\�D�IHZ�SDJHV�DUH�WR�EH�SULQWHG
&DQ�KDQGOH�YHU\�ODUJH�SULQW�MREV
4XDOLW\�LV�FRQVLVWHQWO\�KLJK
7RQHU�FDUWULGJHV�ODVW�IRU�D�ORQJ�WLPH��ODVHU�SULQWHUV
FDQ�EH�D�FRVW�HéHFWLYH�RSWLRQ�LI�FRORXU�RXWSXWV�DUH�QRW
UHTXLUHG

'LVDGYDQWDJHV
([SHQVLYH�WR�EX\
2QO\�IDVW�LI�VHYHUDO�FRSLHV�DUH�EHLQJ�PDGH
&RORXU�ODVHU�SULQWHUV�WHQG�WR�EH�H[SHQVLYH�WR�UXQ�VLQFH
IRXU�FDUWULGJHV�DUH�QHHGHG�DV�ZHOO�DV�GLéXVHU�NLWV��HWF�
3URGXFH�R]RQH�DQG�YRODWLOH�RUJDQLF�FRPSRXQGV
EHFDXVH�RI�WKHLU�SULQWLQJ�PHWKRG�DQG�W\SH�RI�WRQHU�LQN
XVHG
7KHVH�KDYH�EHHQ�OLQNHG�WR�KHDOWK�KD]DUGV�LQ�WKH�RìFH

�ZWVGjÖ)gOZjGg

8VHG�WR�SURGXFH�JRRG�TXDOLW\�KDUG�FRSLHV�Ê�WKH�TXDOLW\�LV
QRW�DV�JRRG�DV�LQ�ODVHU�SULQWHUV�EXW�PXFK�EHWWHU�WKDQ�WKDW
RI�GRW�PDWUL[�SULQWHUV
'R�QRW�KDYH�ODUJH�EXéHUV�OLNH�ODVHU�SULQWHUV��VR�SULQWLQJ�LV
GRQH�D�ELW�DW�D�WLPH
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7KHUHIRUH��SULQWLQJ�LV�VRPHWLPHV�SDXVHG�Ê�WKH�ZKROH�SDJH
FDQÍW�EH�VWRUHG�LQ�WKH�EXéHU��LW�PXVW�ZDLW�IRU�WKH�FRPSXWHU
WR�VHQG�PRUH�GDWD
8VHV

8VHG�ZKHUH�ORZ�YROXPH�RXWSXWV�DUH�QHHGHG
,GHDO�IRU�KLJK�TXDOLW\�SULQWLQJ�IRU�VPDOO�SULQW�MREV�RU
VLQJOH�SDJHV�H�J��IRU�SKRWR�TXDOLW\�SULQWRXWV

$GYDQWDJHV
+LJK�TXDOLW\�RXWSXW
&KHDSHU�WR�EX\�WKDQ�ODVHU�SULQWHUV
9HU\�OLJKWZHLJKW�DQG�WDNH�XS�OLWWOH�VSDFH��VPDOO
IRRWSULQW�
'R�QRW�SURGXFH�R]RQH�DQG�YRODWLOH�RUJDQLF
FRPSRXQGV��XQOLNH�ODVHU�SULQWHUV

'LVDGYDQWDJHV
2XWSXW�LV�VORZ�LI�VHYHUDO�FRSLHV�QHHGHG�Ê�WKHUH�LV�OLWWOH
EXéHU�FDSDFLW\�WR�VWRUH�WKH�SDJHV
7KH�LQN�FDUWULGJHV�UXQ�RXW�WRR�TXLFNO\�WR�EH�XVHG�IRU
ODUJH�SULQW�MREV
3ULQWLQJ�FDQ�VPXGJH�LI�WKH�XVHU�LV�QRW�FDUHIXO
&DQ�EH�H[SHQVLYH�WR�UXQ�LI�WKH\�DUH�XVHG�D�ORW�Ê
RULJLQDO�LQN�FDUWULGJHV�DUH�H[SHQVLYH

�\jÖ�:jgOrÖ)gOZjGg

$�W\SH�RI�LPSDFW�SULQWHU
$�SULQW�KHDG�PDGH�XS�RI�D�PDWUL[�RI�SLQV�SUHVVHV�DJDLQVW
DQ�LQNHG�ULEERQ
8VHV

&DQ�EH�XVHG�LQ�QRLV\�HQYLURQPHQWV�H�J��JDUDJH
ZRUNVKRSV
&DQ�EH�XVHG�LQ�DSSOLFDWLRQV�ZHUH�WKH�SULQW�TXDOLW\�LV
QRW�YHU\�LPSRUWDQW

$GYDQWDJHV
&DQ�EH�XVHG�LQ�HQYLURQPHQWV�ZKLFK�ZRXOG�EH�D
SUREOHP�IRU�ODVHU�DQG�LQNMHW�SULQWHUV�Ê�GXVW\��GLUW\�RU
PRLVW�DWPRVSKHUHV
&DUERQ�FRSLHV�RU�PXOWL�SDUW�RXWSXWV�FDQ�EH�SURGXFHG
9HU\�FKHDS�WR�UXQ�DQG�PDLQWDLQ
(DV\�WR�XVH�LI�FRQWLQXRXV�VWDWLRQDU\�LV�UHTXLUHG�H�J�
ORQJ�SULQW�MREV�VXFK�DV�ZDJH�VOLSV

'LVDGYDQWDJHV
9HU\�QRLV\�Ê�QRW�JRRG�LQ�DQ�RìFH�HQYLURQPHQW
&RVW�PRUH�WKDQ�DQ�LQNMHW�SULQWHU�WR�EX\
9HU\�VORZ
3ULQWLQJ�LV�RI�SRRU�TXDOLW\

5OEGÖ�\gY:jÖ)gOZjGg

'HYLFHV�WKDW�SURGXFH�KDUG�FRSLHV�EXW�RSHUDWH�LQ�D
GLéHUHQW�ZD\�WR�SULQWHUV
1RW�OLPLWHG�WR�QRUPDO�SULQWHU�SDSHU�VL]H�DQG�FDQ�SURGXFH
KLJKO\�DFFXUDWH��YHU\�ODUJH�GUDZLQJV�DQG�SRVWHUV
7KH�PRVW�FRPPRQ�W\SHV�DUH�SHQ�SORWWHUV��HOHFWURVWDWLF
�VLPLODU�PHWKRG�WR�ODVHU�SULQWHUV��DQG�LQNMHW�SORWWHUV

:LWK�SHQ�SORWWHUV��FRORXUHG�SHQV�DUH�FRQWUROOHG�E\�D
FRPSXWHU�DQG�WKH�SDSHU�FDQ�PRYH�EDFNZDUGV�DQG
IRUZDUGV�WR�DOORZ�DFFXUDWH�VKDSHV�WR�EH�GUDZQ

8VHV
8VHG�WR�SURGXFH�ODUJH�GUDZLQJV�H�J��EOXHSULQWV�RI
EXLOGLQJV��DUH�RIWHQ�XVHG�ZLWK�&$'�DSSOLFDWLRQV
8VHG�WR�SURGXFH�ODUJH�SLFWXUHV�IRU�XVH�RQ�ELOOERDUGV
RU�JLDQW�SRVWHUV

7KH\�FDQ�DOVR�SULQW�RQ�SODVWLF�FRDWHG�SDSHU
,I�WKH�SHQV�DUH�UHSODFHG�E\�FXWWLQJ�WRROV��LW�LV�SRVVLEOH�WR
PDNH�ODUJH�VLJQV
$GYDQWDJHV

&DQ�SURGXFH�KXJH�SULQWRXWV
3ULQW�TXDOLW\�LV�H[WUHPHO\�KLJK

'LVDGYDQWDJHV
6ORZ�LQ�RSHUDWLRQ
([SHQVLYH�WR�EX\�DQG�PDLQWDLQ

��Ö)gOZjGg

$�QHZ�W\SH�RI�SULQWHU�WKDW�SURGXFHV�VROLG��'�PRGHOV�XVLQJ
PRGLêHG�LQNMHW�WHFKQRORJ\�FDOOHG�WRPRJUDSK\
9HU\�WKLQ�OD\HUV�RI�êQH�SRZGHU��SODVWHU��UHVLQ��VWDUFK��DUH
ERQGHG�WRJHWKHU�DV�D��'�PRGHO�LV�VORZO\�EXLOW�XS
,WHPV�SURGXFHG�DUH�NQRZQ�DV�SURWRW\SHV
8VHV

8VHG�WR�SURGXFH�SURWRW\SHV�ZKLFK�ZRUN�IURP�&$'
SDFNDJHV��SKRWRJUDSK�LPDJHV��VWRUHG�GUDZLQJV�HWF�
6FDOH�PRGHOV�DUH�SURGXFHG�LQ�FRORXU�EHIRUH�WKH�UHDO
WKLQJ�LV�PDQXIDFWXUHG
7KH�XOWLPDWH�REMHFWLYH�LV�WR�SURGXFH�RUJDQLF�REMHFWV
XVLQJ�WKLV�OD\HULQJ�WHFKQRORJ\��VXFK�DV�UHSODFHPHQW
KXPDQ�RUJDQV�

$GYDQWDJHV
6DYH�D�ORW�RI�PRQH\��RWKHU�PHWKRGV�RI�PDNLQJ
SURWRW\SHV�DUH�YHU\�WLPH�FRQVXPLQJ�DQG�H[SHQVLYH
7KH�SRZGHUV�XVHG�FDQ�RIWHQ�EH�JURXQG�XS�DQG�UHXVHG
3K\VLFDO�VFDOH�PRGHOV�DUH�SURGXFHG�ZLWK�ZRUNLQJ
SDUWV��ZKLFK�JLYHV�D�EHWWHU�LGHD�RI�KRZ�WKH�SURGXFW�ZLOO
ORRN
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'LVDGYDQWDJHV
([SHQVLYH�WR�EX\
6ORZ�DW�SURGXFLQJ�WKHLU�RXWSXW
3URGXFW�LV�VRPHWLPHV�D�OLWWOH�URXJK��RIWHQ�IXUWKHU�ZRUN
QHHGV�WR�EH�GRQH

-dG:WGgh

&DQ�EH�FRQQHFWHG�GLUHFWO\�WR�D�FRPSXWHU�RU�DUH�EXLOW�LQWR
WKH�PRQLWRU�RU�FDVLQJ��DV�LQ�ODSWRS�FRPSXWHUV�
8VHV�D�GLJLWDO�WR�DQDORJXH�FRQYHUWHU��'$&��WR�FRQYHUW
GLJLWDO�GDWD�IURP�WKH�FRPSXWHU�WR�DQDORJXH�IURP�VR�WKH
VSHDNHUV�FDQ�SURFHVV�LW��WKH�VLJQDO�LV�WKHQ�DPSOLêHG
WKURXJK�WKH�VSHDNHUV�
8VHV

8VHG�WR�RXWSXW�VRXQG�IURP�PXOWLPHGLD�SUHVHQWDWLRQV
8VHG�LQ�KRPH�HQWHUWDLQPHQW�FHQWUHV
7KH\�FDQ�KHOS�EOLQG�SHRSOH�WKURXJK�DXGLR�RXWSXW�RI
WH[W�RQ�WKH�VFUHHQ��WRJHWKHU�ZLWK�VSHHFK�JHQHUDWLRQ
VRIWZDUH�
8VHG�WR�SOD\�GRZQORDGHG�VRXQG�êOHV

$GYDQWDJHV
8VXDOO\�ORQJ�ODVWLQJ�DQG�GXUDEOH��LI�RSHUDWHG�ZLWKLQ
WKHLU�LQWHQGHG�SRZHU�OHYHOV�
2IWHQ�SURYLGHG�ZLWK�WKH�FRPSXWHU�ODSWRS�DOWKRXJK
WKHVH�PD\�QRW�EH�WKH�EHVW�TXDOLW\

'LVDGYDQWDJHV
&DQ�WDNH�XS�D�ORW�RI�GHVN�VSDFH��FRPSDUHG�WR
KHDGSKRQHV
&DQ�GLVWUDFW�SHRSOH�DURXQG�\RX��HYHU\RQH�FDQ�KHDU
ZKDW�\RX�DUH�SOD\LQJ
0D\�QRW�EH�DEOH�WR�KHDU�WKH�IXOO�VRXQG�VSHFWUXP��WKLV
UHTXLUHV�PXOWLSOH�VSHDNHUV

�Cjk:j\gh

$�W\SH�RI�FRQWUROOLQJ�GHYLFH
7UDQVGXFHUV�WKDW�DUH�XVHG�WR�WDNH�VLJQDOV�IURP�D
FRPSXWHU�DQG�FRQYHUW�WKHP�LQWR�VRPH�IRUP�RI�PRWLRQ�H�J�
RSHUDWLQJ�PRWRUV��SXPSV��VZLWFKHV�DQG�YDOYHV
'LJLWDO�VLJQDOV�DUH�VHQW�IURP�WKH�FRPSXWHU�WR�DQ�DFWXDWRU
WR�RSHUDWH�D�GHYLFH
&RQYHUVLRQ�RI�WKH�GLJLWDO�VLJQDO�WR�DQDORJXH�LV�UHTXLUHG
êUVW��XVLQJ�D�'$&�

�\j\gh

7XUQHG�RQ�RU�Ré�E\�WKH�DFWXDWRU
8VHV

8VHG�LQ�PDQ\�GRPHVWLF�DSSOLDQFHV
$XWRPDWLF�ZDVKLQJ�PDFKLQHV��WR�PDNH�WKH�GUXP
URWDWH�
&RRNHUV��WR�VZLWFK�RQ�IDQV�
:DWHU�SXPSV�LQ�FHQWUDO�KHDWLQJ�V\VWHPV
$XWRPDWLF�JUHHQKRXVHV�WR�RSHQ�ZLQGRZV�DQG�VZLWFK
RQ�IDQV
8VHG�WR�FRQWURO�URERW�DUPV�LQ�WKH�LQGXVWU\
2SHUDWH�IDQV��GLVN�GULYHV�DQG�'9'�GULYHV�LQ�FRPSXWHUV

	kvvGgh

6ZLWFKHG�RQ�RU�Ré�E\�WKH�DFWXDWRU
8VHV

8VHG�LQ�FRRNHUV�DQG�PLFURZDYH�RYHQV�WR�WHOO�WKH
RSHUDWRU�ZKHQ�WKH�FRRNLQJ�SURFHVV�LV�FRPSOHWH
8VHG�LQ�EXUJODU�DODUP�V\VWHPV�WR�ZDUQ�LI�LQWUXGHUV�DUH
SUHVHQW

�G:jGgh

$FWXDWRUV�DUH�FRQQHFWHG�WR�VZLWFKHV�ZKLFK�WXUQ�WKH
KHDWHU�RQ�RU�Ré
8VHV

8VHG�LQ�DXWRPDWLF�ZDVKLQJ�PDFKLQHV��FRRNHUV�DQG
FHQWUDO�KHDWLQJ�V\VWHPV
8VHG�LQ�DXWRPDWLF�JUHHQKRXVHV�WR�FRQWURO�WKH
WHPSHUDWXUH

�OMNjh

7KH�DFWXDWRU�LV�FRQQHFWHG�WR�WKH�VZLWFK�WKDW�WXUQV�WKH
OLJKWV�RQ�RU�Ré
8VHV

6HFXULW\�OLJKWV
8VHG�LQ�JUHHQKRXVHV�WR�FRQWURO�WKH�OLJKWLQJ�FRQGLWLRQV

�¸Ö-j\g:MGÖ�GpOCGhÖïÖ�GEO:

�¸�¸Ö�:MZGjOCÖ	:CWOZMÖ-j\g:MGÖ�GEO:

�OrGEÖ�:gEÖ�OhWh¾�gOpGh

$YDLODEOH�RQ�DOO�FRPSXWHUV�DQG�LV�WKH�PDLQ�PHWKRG�XVHG
IRU�GDWD�VWRUDJH
8VHV�D�UHDG�ZULWH�KHDG�WR�ZULWH�DQG�UHDG�GDWD�IURP�LW
'LVN�VXUIDFH�FRDWHG�LQ�PDJQHWLF�êOP��VWRUDJH�LV�GRQH�E\
DOWHULQJ�ELQDU\�FRGHV�WR��V�RU��V
8VHV
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8VHG�WR�VWRUH�RSHUDWLQJ�V\VWHPV�DQG�ZRUNLQJ�GDWD
8VHG�IRU�VWRULQJ�DSSOLFDWLRQ�VRIWZDUH
5HDO�WLPH�V\VWHPV�DQG�RQOLQH�V\VWHPV�XVHG�ê[HG�KDUG
GULYHV
8VHG�LQ�êOH�VHUYHUV�IRU�FRPSXWHU�QHWZRUNV

$GYDQWDJHV
9HU\�IDVW�GDWD�WUDQVIHU�UDWH�DQG�IDVW�DFFHVV�WLPHV�WR
GDWD
+DYH�YHU\�ODUJH�PHPRU\�FDSDFLWLHV

'LVDGYDQWDJHV
&DQ�EH�HDVLO\�GDPDJHG
7KH\�ODFN�SRUWDELOLW\

)\gj:BXGÖïÖ,GY\p:BXGÖ�:gEÖ�OhWh¾�gOpGh

/LNH�ê[HG�KDUG�GLVNV�EXW�DUH�XVXDOO\�FRQQHFWHG�YLD
XQLYHUVDO�VHULDO�EXV
8VHV

&DQ�EH�XVHG�DV�EDFNXS�V\VWHPV�WR�SUHYHQW�ORVV�RI
GDWD
&DQ�EH�XVHG�WR�WUDQVIHU�GDWD��êOHV�DQG�VRIWZDUH
EHWZHHQ�FRPSXWHUV

$GYDQWDJHV
'DWD�DFFHVV�WLPH�DQG�WUDQVIHU�UDWH�LV�YHU\�IDVW
/DUJH�PHPRU\�FDSDFLWLHV
&DQ�EH�XVHG�WR�WUDQVIHU�LQIRUPDWLRQ�EHWZHHQ
FRPSXWHUV

'LVDGYDQWDJHV
&DQ�EH�HDVLO\�GDPDJHG

�:MZGjOCÖ.:dGhÖïÖ�gOpGh

7KLQ�VWULS�RI�SODVWLF�ZKLFK�LV�FRDWHG�LQ�D�PDJQHWLF�OD\HU
5HDG�DQG�ZULWWHQ�E\�UHDG�ZULWH�KHDG
8VHV

$SSOLFDWLRQ�ZKHUH�EDWFK�SURFHVVLQJ�LV�XVHG
8VHG�DV�D�EDFNXS�PHGLD

$GYDQWDJHV
*HQHUDOO\��OHVV�H[SHQVLYH�DQG�YHU\�UREXVW�WHFKQRORJ\
'DWD�WUDQVIHU�UDWH�LV�IDVW

'LVDGYDQWDJHV
$FFHVV�WLPH�LV�YHU\�VORZ
:KHQ�XSGDWLQJ�DQRWKHU�WDSH�LV�QHHGHG

�¸�¸Ö!djOC:XÖ	:CWOZMÖ-j\g:MGÖ�GEO:


�É,!�¾�4�É,!�

5HDG�RQO\�PHPRU\�Ê�FDQQRW�EH�RYHUZULWWHQ
'DWD�LV�VWRUHG�DV�D�VHULHV�RI�SLWV�DQG�ODQGV�IRUPHG�E\�D
ODVHU�EHDP�HWFKLQJ�WKH�VXUIDFH�DW�PDQXIDFWXULQJ�VWDJH
8VHV

6WRUH�PXVLF�êOHV�DQG�VRIWZDUH�
9HU\�ODUJH�VWRUDJH�FDSDFLW\�DQG�DUH�XVHG�WR�VWRUH
êOPV�

$GYDQWDJHV

+ROGV�PRUH�GDWD�WKDQ�ëRSS\�GLVNV
/HVV�H[SHQVLYH�WKDQ�KDUG�GLVN�GULYHV

'LVDGYDQWDJHV
'DWD�WUDQVIHU�UDWH�DQG�GDWD�DFFHVV�WLPH�DUH�VORZHU

b


�É,¾�4�É,

7KH�OHWWHU�Ì5Í�PHDQV�WKH�GLVF�LV�UHFRUGDEOH�RQO\�RQFH�DQG
WKHQ�LW�EHFRPHV�520
8VH�D�WKLQ�OD\HU�RI�DQ�RUJDQLF�G\H�DV�WKH�UHFRUGLQJ�PHGLD
'9'V�DOVR�XVH�DQ�DGGLWLRQDO�VLOYHU�DOOR\�RU�JROG�UHëHFWRU
/DVHU�EHDP�SURGXFHV�KHDWHG�VSRWV�DQG�XQKHDWHG�VSRWV
8VHV

7KH\�DUH�XVHG�IRU�KRPH�UHFRUGLQJ�RI�PXVLF��&'�5V�
DQG�êOPV��'9'�5V�
7KH\�DUH�XVHG�WR�VWRUH�GDWD�IRU�ODWHU�XVH
8VHG�LQ�DSSOLFDWLRQV�ZKHUH�LW�LV�QHFHVVDU\�WR�SUHYHQW
WKH�GHOHWLRQ�RU�RYHU�ZULWLQJ�RI�LPSRUWDQW�GDWD

$GYDQWDJHV
&KHDSHU�WKDQ�5:�GLVNV
2QFH�EXUQHG��DQG�êQDOL]HG��WKH\�DUH�OLNH�520

'LVDGYDQWDJHV
&DQ�RQO\�EH�UHRUGHUHG�RQFH
1RW�DOO�&'�'9'�SOD\HUV�DQG�FDQ�UHDG�&'�5


�É,5¾�4�É,5

Ì5:Í�PHDQV�WKDW�WKHVH�GLVNV�DUH�UH�ZULWDEOH�PHGLD�FDQ�EH
ZULWWHQ�RYHU�VHYHUDO�WLPHV
8QOLNH�&'�5�'9'�5�WKH\�GRQÍW�EHFRPH�520V
7KH�UHFRUGLQJ�OD\HU�XVHV�D�VSHFLDO�SKDVH�FKDQJLQJ�PHWDO
DOOR\
7KH�DOOR\�FDQ�VZLWFK�EHWZHHQ�FU\VWDOOLQH�DQG�DPRUSKRXV
�QRQ�FU\VWDOOLQH��SKDVHV��WKXV�FKDQJLQJ�LWV�UHëHFWLYLW\�WR
OLJKW��GHSHQGLQJ�RQ�WKH�ODVHU�EHDP�SRZHU
6SRWV�DUH�SURGXFHG�ZKLFK�FDQ�EH�UHDG�E\�D�ODVHU
6\VWHP�DOORZV�GDWD�WR�EH�ZULWWHQ��HUDVHG�DQG�UH�ZULWWHQ
PDQ\�WLPHV
8VHV

&'�5:V�DQG�'9'�5:V�DUH�XVHG�WR�UHFRUG�UDGLR�DQG
WHOHYLVLRQ�SURJUDPV
7KH\�DUH�XVHG�LQ�FORVHG�FLUFXLW�WHOHYLVLRQ��&&79�
V\VWHPV

$GYDQWDJHV
&DQ�EH�UH�XVHG�PDQ\�WLPHV
'LéHUHQW�êOH�IRUPDWV�FDQ�EH�XVHG�HDFK�WLPH
/HVV�ZDVWHIXO�WKDQ�5�IRUPDW�VLQFH�êOHV�RU�GDWD�FDQ�EH
DGGHG�DW�D�ODWHU�VWDJH

'LVDGYDQWDJHV
5HODWLYHO\�H[SHQVLYH�PHGLD
3RVVLEOH�WR�DFFLGHQWDOO\�RYHUZULWH

�4�É,��
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5HFHQW�DGGLWLRQ�WR�RSWLFDO�PHGLD�JURXS
8QOLNH�RWKHU�&'�DQG�'9'�IRUPDWV��'9'�5$0V�KDYH
VHYHUDO�GLVFUHWH�FRQFHQWULF�WUDFNV�UDWKHU�WKDQ�D�VLQJOH
VSLUDO�WUDFN
*LYHV�WKHP�DGYDQWDJH�WKDW�ZULWLQJ��DQG�UHDGLQJ�FDQ�RFFXU
DW�WKH�VDPH�WLPH
0DNHV�LW�SRVVLEOH�WR�ZDWFK�DQ�DOUHDG\�UHFRUGHG�WHOHYLVLRQ
SURJUDP�DW�WKH�VDPH�WLPH�DV�D�GLéHUHQW�SURJUDP�LV�EHLQJ
UHFRUGHG
5HFRUGLQJ�OD\HU�LV�PDGH�IURP�VLPLODU�SKDVH�FKDQJLQJ
PDWHULDO�WR�WKDW�XVHG�LQ�5:�WHFKQRORJ\
6KLQ\�DQG�GXOO�PDUNV�UHSUHVHQW�GDWD�WR�D�FRPSXWHU�ZKHUH
WKH\�DUH�LQWHUSUHWHG
8VHV

'9'�5$0V�DUH�XVHG�LQ�UHFRUGLQJ�GHYLFHV�VXFK�DV
VDWHOOLWH�UHFHLYHUV�WR�DOORZ�VLPXOWDQHRXV�UHFRUGLQJ
DQG�SOD\EDFN
7KH\�DUH�XVHG�LQ�FDPFRUGHUV�WR�VWRUH�êOPV

$GYDQWDJHV
+DYH�D�ORQJ�OLIH�����\HDUV�
&DQ�EH�UH�ZULWWHQ�RQ�PRUH�WKDQ�WKH�'9'�5:V���������
WLPHV�
9HU\�UHOLDEOH�DV�WKH\�KDYH�EXLOW�LQ�YHULêFDWLRQ�VRIWZDUH
WR�HQVXUH�DFFXUDF\�RI�GDWD
$FFHVV�LV�YHU\�IDVW
1R�QHHG�WR�êQDOL]H�WKH�GLVN
9HU\�ODUJH�FDSDFLWLHV
$ELOLW\�WR�UHDG�DQG�ZULWH�GDWD�DW�WKH�VDPH�WLPH

'LVDGYDQWDJH
'9'�5$06�DUH�QRW�DV�FRPSDWLEOH�DV�5�RU�5:��PDQ\
V\VWHPV�ZLOO�QRW�UHFRJQL]H�WKLV�IRUPDW
0RUH�H[SHQVLYH�WKDQ�'9'�5:

	XkÉ,:sÖ�OhCh

8VHV
%OX�UD\�GLVNV�DUH�XVHG�LQ�KRPH�YLGHR�FRQVROHV
8VHG�IRU�VWRULQJ�DQG�SOD\LQJ�EDFN�êOPV
3&V�FDQ�XVH�WKLV�WHFKQRORJ\�IRU�GDWD�VWRUDJH�RU
EDFNLQJ�XS�KDUG�GULYHV
&DPFRUGHUV�FDQ�XVH�WKLV�PHGLD�WR�VWRUH�êOP�IRRWDJH

$GYDQWDJH
9HU\�ODUJH�VWRUDJH�FDSDFLW\
'DWD�WUDQVIHU�UDWH�LV�YHU\�IDVW
'DWD�DFFHVV�VSHHG�LV�IDVWHU�WKDQ�ZLWK�RWKHU�RSWLFDO
PHGLD

'LVDGYDQWDJH
'LVNV�DUH�UHODWLYHO\�H[SHQVLYH
%OX�UD\�GLVNV�VWLOO�KDYH�HQFU\SWLRQ�SUREOHPV

�¸�¸Ö-\XOEÖ-j:jGÖ	:CWOZMÖ-j\g:MG

6ROLG�VWDWH�V\VWHPV�FRQWURO�WKH�PRYHPHQW�RI�HOHFWURQV
ZLWKLQ�D�PLFURFKLS��LI�WKH�WUDQVLVWRU�FRQGXFWV�D�FXUUHQW�
WKLV�LV�HTXLYDOHQW�WR�D����RWKHUZLVH�LW�LV�D��
+DYH�QR�PRYLQJ�SDUWV��FRQVXPH�PXFK�OHVV�SRZHU�DQG�DUH
H[WUHPHO\�UREXVW

8VHG�SULPDULO\�DV�UHPRYDEOH�VWRUDJH�GHYLFHV�DQG�DUH
FROOHFWLYHO\�NQRZQ�DV�ëDVK�PHPRU\

-\XOEÖ-j:jGÖ�gOpGh

6XSSRUWV�UHDGLQJ�ZULWLQJ�GDWD�	�PDLQWDLQV�VWRUHG�GDWD�LQ
D�SHUPDQHQW�VWDWH�HYHQ�ZLWKRXW�SRZHU
)XQFWLRQV�PXFK�OLNH�D�KDUG�GULYH�EXW�GLéHUHQW�WHFK
%XLOW�ZLWK�DQ�DUUD\�RI�VHPLFRQGXFWRUV�WKDW�IRUP�LWV
PHPRU\�DQG�RSHUDWHG�XVLQJ�DQ�LQWHJUDWHG�FLUFXLW
8VHV

8VHG�WR�VWRUH�RSHUDWLQJ�V\VWHPV�DQG�ZRUNLQJ�GDWD
8VHG�IRU�VWRULQJ�DSSOLFDWLRQ�VRIWZDUH
8VHG�LQ�êOH�VHUYHUV�IRU�FRPSXWHU�QHWZRUNV

$GYDQWDJHV
)DVWHU�WKDQ�KDUG�GLVNV�EHFDXVH�WKH\�GR�QRW�QHHG�WR
ÌVSLQ�XSÍ�WKH�GLVN
5REXVW�EHFDXVH�QR�PHFKDQLFDO�SDUWV
5HDG�SHUIRUPDQFH�LV�IDVW�HYHQ�ZKHQ�GDWD�IUDJPHQWHG
/HVV�VXVFHSWLEOH�WR�GDWD�ORVV
/LJKWHU��TXLHWHU�DQG�UHTXLUH�OHVV�SRZHU�WKDQ�KDUG
GLVNV

'LVDGYDQWDJHV
0RUH�H[SHQVLYH�WKDQ�KDUG�GLVNV
+DYH�D�VPDOOHU�FDSDFLW\�WKDQ�PRGHUQ�KDUG�GLVNV
/RZHU�QXPEHU�RI�ZULWH�F\FOHV�FDXVLQJ�SHUIRUPDQFH�WR
GLPLQLVK�RYHU�WLPH

�X:hNÖ�gOpGh¾�GY\gsÖ-jOCWh

2WKHUZLVH�FDOOHG�SHQ�GULYH�PHPRU\�VWLFN�86%�VWLFN
&DQ�VWRUH�VHYHUDO�*%V�RI�GDWD�DQG�XVH�VROLG�VWDWH
WHFKQRORJ\
&RQQHFWHG�WR�D�FRPSXWHU�WKURXJK�86%�SRUW�DQG�SRZHU�WR
RSHUDWH�GUDZQ�IURP�KRVW�FRPSXWHU
6RPH�H[SHQVLYH�VRIWZDUH�LQFUHDVLQJO\�XVHV�WKHVH�VWRUDJH
PHWKRGV�DV�D�IRUP�RI�VHFXULW\
8VHV

8VHG�WR�WUDQVSRUW�êOHV�EHWZHHQ�FRPSXWHUV
8VHG�DV�D�VHFXULW\�GHYLFH�Ê�D�GRQJOH�Ê�WR�SUHYHQW
VRIWZDUH�SLUDF\

$GYDQWDJHV
9HU\�FRPSDFW�DQG�SRUWDEOH�PHGLD
9HU\�UREXVW

'LVDGYDQWDJHV
1RW�SRVVLEOH�WR�ZULWH�SURWHFW�WKH�GDWD�DQG�êOHV
6PDOO�SK\VLFDO�VL]H�DQG�DUH�HDV\�WR�ORVH�
/RZHU�VWRUDJH�FDSDFLW\�WKDQ�KDUG�GLVN

�X:hNÖ�GY\gsÖ
:gEh

$�IRUP�RI�HOHFWULFDOO\�HUDVDEOH�SURJUDPPDEOH�UHDG�RQO\
PHPRU\��((3520�
8VHV

8VHG�WR�VWRUH�SKRWRV�RQ�GLJLWDO�FDPHUDV
0RELOH�SKRQHV�XVH�WKHP�DV�PHPRU\�FDUGV
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8VHG�LQ�03��SOD\HUV�WR�VWRUH�PXVLF
8VHG�DV�D�EDFNXS�LQ�KDQG�KHOG�GHYLFHV

$GYDQWDJHV
9HU\�FRPSDFW
9HU\�UREXVW

'LVDGYDQWDJHV
9HU\�H[SHQVLYH�SHU�*E�RI�PHPRU\�ZKHQ�FRPSDUHG�WR
KDUG�GULYH�GLVNV
+DV�D�êQLWH�OLIH�LQ�WHUPV�RI�WKH�QXPEHU�RI�WLPHV�WKH\
FDQ�EH�UHDG�IURP�ZULWWHQ�WR�

�¸Ö�Gjq\gWhÖïÖjNGÖ�wGCjhÖ\L
/hOZMÖjNGY

�¸�¸Ö,\kjGgh

$�GHYLFH�WKDW�HQDEOHV�GDWD�WR�EH�VHQW�EHWZHHQ�GLéHUHQW
W\SHV�RI�QHWZRUNV
&RPPRQO\�XVHG�WR�FRQQHFW�FRPSXWHUV�DQG�RWKHU�QHWZRUN
FDSDEOH�GHYLFHV�WR�WKH�LQWHUQHW
7KH\�FDQ�EH�FRQQHFWHG�WR�WKURXJK�FDEOHV�RU�ZLUHOHVVO\

�kZCjO\Z

0DNHV�GHFLVLRQV�RQ�PHVVDJHV�EHLQJ�SDVVHG�EHWZHHQ�WKH
QHWZRUNV
5HDGV�LQIRUPDWLRQ�DERXW�WKH�PHVVDJH�DQG�GHFLGHV�ZKHUH
WKH�PHVVDJH�VKRXOG�JR�DQG�WKH�EHVW�URXWH�IRU�LW�WR�JHW
WKHUH
)RUPDWV�WKH�PHVVDJHV�PDNLQJ�LW�VXLWDEOH�IRU�WKH�QHZ
QHWZRUN

�\qÖOjÖ5\gWh

7R�VHQG�GDWD�WR�D�VSHFLêF�GHYLFH��D�URXWHU�QHHGV�D
VRPHWKLQJ�OLNH�DQ�DGGUHVV
,QWHUQHW�3URWRFRO�$GGUHVV��D�XQLTXH�QXPEHU�DVVLJQHG�WR
DOO�FRPSXWHUV�DQG�GHYLFHV�FRQQHFWHG�WR�WKH�LQWHUQHW�ZKLFK
FDQ�GHWHUPLQH�LWV�H[DFW�SK\VLFDO�ORFDWLRQ
$�URXWHU�FDQ�XVH�WKLV�,3�WR�VHQG�GDWD�IURP�WKH�LQWHUQHW�WR
WKH�H[DFW�GHYLFH�WKDW�UHTXHVWHG�LW
6WRULQJ�,3�$GGUHVVHV�

5RXWHUV�VWRUH�,3�DGGUHVVHV�LQ�D�URXWLQJ�WDEOH
5RXWLQJ�WDEOHV�OLVW�DOO�WKH�GLéHUHQW�URXWHV�WR�RWKHU
QHWZRUNV
5RXWLQJ�WDEOH�GHWHUPLQHV�EHVW�URXWH�IRU�GDWD

-GZEOZMÖ�:j:ÖBGjqGGZÖ�GpOCGh

5RXWHUV�FDQ�DOVR�VHQG�ÌSDFNHWVÍ�RI�GDWD�EHWZHHQ�GHYLFHV
RQ�GLéHUHQW�QHWZRUNV
(DFK�SDFNHW�FRQWDLQV�WKH�GDWD�LWVHOI�DQG�WKH�,3�DGGUHVV�RI
WKH�GHYLFH�EHLQJ�VHQW�WR

2FFXUV�JOREDOO\�XVLQJ�PXOWLSOH�URXWHUV�	�UH�URXWLQJ�XQWLO
WKH�GDWD�UHDFKHV�LWV�LQWHQGHG�,3�DGGUHVV

�¸�¸Ö
\YY\ZÖ�Gjq\gWÖ�GpOCGh

�Gjq\gWÖ�ZjGgL:CGÖ
:gEh

8VHG�WR�FRQQHFW�LQGLYLGXDO�FRPSXWHUV�GHYLFHV�WR�D
QHWZRUN
1,&V�FRPH�LQ�WZR�GLVWLQFW�W\SHV�

:LUHG��FDUGV�WKDW�KDYH�SRUWV�ZKLFK�DOORZ�QHWZRUN
FDEOHV�WR�EH�SOXJJHG�LQ�GLUHFWO\
:LUHOHVV��FDUGV�WKDW�FRQQHFW�WR�QHWZRUNV�XVLQJ�:L�)L
VLJQDOV

�kBh

7KH\�DUH�GHYLFHV�WKDW�FDQ�KDYH�PXOWLSOH�GHYLFHV
FRQQHFWHG�WR�WKHP
0DLQ�WDVN�LV�WR�UHFHLYH�GDWD�IURP�GLéHUHQW�SRUWV�DQG�VHQG
LW�WR�HDFK�GHYLFH
7KH�LQIRUPDWLRQ�ZLOO�EH�UHFHLYHG�WR�WKH�GHYLFH�ZKHWKHU�LWV
UHOHYDQW��RU�QRW

	gOEMGh

,W�FRQQHFWV���GLéHUHQW�W\SHV�RI�QHWZRUNV�WRJHWKHU�H�J��D
EXV�DQG�VWDU�QHWZRUN
,W�FDQ�RQO\�FRQQHFW�QHWZRUNV�WKDW�XVH�WKH�VDPH�ZD\�IRU
KDQGOLQJ�PHVVDJHV
7KH\�GR�WKLV�E\�FKDQJLQJ�WKH�IRUP�RI�PHVVDJH�WR�VXLWH�WKH
GLéHUHQW�W\SH�RI�QHWZRUN

-qOjCNGh

0RUH�HìFLHQW�WKDQ�KXEV�LQ�GLVWULEXWLQJ�GDWD
(DFK�GHYLFH�KDV�DQ�DFFHVV�FRQWURO�PHGLD�DGGUHVV�0$&
ZKLFK�LGHQWLêHV�LW�XQLTXHO\
0$&�$GGUHVV��D�QXPEHU�XQLTXH�WR�HDFK�GHYLFH�FRQQHFWHG
WR�WKH�QHWZRUN��OLNH�êQJHUSULQWV�
'DWD�VHQW�ZLOO�KDYH�D�PDF�DGGUHVV�ZKLFK�WHOOV�WKH�VRXUFH
DQG�UHFHLYLQJ�GHYLFH

�\EGYh

,W�VWDQGV�IRU�PRGXODWRU�GHPRGXODWRU�
&RQYHUWV�FRPSXWHUÍV�GLJLWDO�VLJQDOV��PRGXODWHV�LW��LQWR
DQDORJXH�IRU�WUDQVPLVVLRQ�WKURXJK�WHOHSKRQH�OLQHV
5HYHUVH�WKLV�SURFHVV��DQDORJXH�VLJQDO�IURP�D�WHOHSKRQH
OLQH�LQWR�GLJLWDO�IRU�D�FRPSXWHU�WR�SURFHVV�WKH�GDWD
�GHPRGXODWHV�LW�
7KH�PDLQ�XVH�LW�WR�FRQQHFW�WR�FRPSXWHU�QHWZRUNV�RYHU
ORQJ�GLVWDQFHV�XVLQJ�H[LVWLQJ�WHOHSKRQH�OLQHV

7\SHV�RI�0RGHPV�
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'LDO�XS�PRGHPV��RSHUDWH�DW����NLORELWV�VHF
VORZ�FRPSDUHG�WR�PRGHUQ�VWDQGDUGV

$V\PPHWULF��IDVWHU�DW�GRZQORDGLQJ�WKDQ�XSORDGLQJ
�$'6/��DV\PPHWULF�GLJLWDO�VXEVFULEHU�OLQH�PRGHPV
RSHUDWH�DW��������NLORELWV�VHF
'RQÍW�WLH�XS�OLQH�ZKLOH�DFFHVVLQJ�LQWHUQHW��ZKLFK�DOORZV
VLPXOWDQHRXV�LQWHUQHW�DFFHVV�DQG�XVDJH�RI�WHOHSKRQH

&DEOH�PRGHPV��DOORZ�FDEOH�79�XVHUV�WR�UHFHLYH�79�VLJQDOV
DV�ZHOO�DV�LQWHUQHW�DFFHVV

�¸�¸Ö5OÉ�OÖïÖ	XkGj\\jN

5OÉ�O

$Q\�V\VWHP�ZKLFK�DOORZV�\RX�WR�FRQQHFW�WR�D�QHWZRUN�RU
FRPSXWHU�WKURXJK�ZLUHOHVV�FRPPXQLFDWLRQ
([DPSOHV�

:/$1V
3'$V
/DSWRS�FRPSXWHUV
3HULSKHUDO�GHYLFHV�VXFK�DV�SULQWHUV

:L�)L�+RWVSRWV
:L�)L�V\VWHPV�UHO\�RQ�$3��UDGLR�IUHTXHQF\�WHFKQRORJ\�
WR�HQDEOH�WKH�GHYLFH�WR�UHFHLYH�DQG�VHQG�VLJQDOV
:L�)L�KRWVSRWV�DUH�SODFHV�ZKHUH�\RX�FDQ�DFFHVV�:L�)L
�IUHH�RU�SDLG�
+RWVSRWV�DUH�IRXQG�LQ�SXEOLF�SODFHV�OLNH�$LUSRUWV�
KRWHOV��DQG�FDI«V
:DU�GULYLQJ��7KH�DFW�RI�GULYLQJ�DQG�VHDUFKLQJ�IRU
XQVHFXUHG�:L�)L�KRWVSRWV
7KLV�JLYHV�D�ULVN�WR�WKH�:L�)L�V\VWHP

	XkGj\\jN

%OXHWRRWK�LV�DQ�H[DPSOH�RI�ZLUHOHVV�SHUVRQDO�DUHD
QHWZRUNLQJ��:3$1��WHFKQRORJ\
6SUHDG�VSHFWUXP�WUDQVPLVVLRQ��UDGLR�ZDYHV��LV�XVHG�WR
SURYLGH�ZLUHOHVV�OLQNV�EHWZHHQ�WR�GHYLFHV�VXFK�DV�PRELOH
SKRQHV�DQG�DOORZ�FRQQHFWLRQ�WR�WKH�LQWHUQHW
$�VPDOO�KRPH�QHWZRUN�FDQ�EH�FUHDWHG�ZLWK�WKLV�V\VWHP
8VHV

7UDQVIHU�SKRWRV�IURP�FDPHUD�WR�PRELOH�SKRQH
:LUHOHVVO\�FRQQHFW�GLéHUHQW�H[WHUQDO�GHYLFHV

�¸�¸Ö�CCGhhOZMÖjNGÖ�ZjGgZGj

8VHU�FDQ�DFFHVV�E\�ZHE�EURZVHU

7\SH�RI�DFFHVV 'HVFULSWLRQ

'LDO�XS�LQWHUQHW�DFFHVV
6ORZHVW�W\SH����NESV���7HOHSKRQH
OLQH�JHWV�WLHG�XS�ZKLOH�D�GLDO�XS

PRGHP�LV�LQ�RSHUDWLRQ

&DEOH�LQWHUQHW�DFFHVV
/RFDO�FDEOH�WHOHYLVLRQ�RSHUDWRUV
JLYH�XVHU�DFFHVV�WKURXJK�FDEOH

QHWZRUNV

7\SH�RI�DFFHVV 'HVFULSWLRQ

,QWHUQHW�DFFHVV�YLD�'6/
)DVWHVW�GRZQORDG�VSHHG

FRQQHFWLRQV��DW�OHDVW������NESV�

�¸�¸Ö5GBÖ	g\qhGg

6RIWZDUH�XVHG�WR�UHWULHYH��SUHVHQW�	�WUDYHUVH�WKH�:RUOG
:LGH�:HE
:RUOG�:LGH�:HE��V\VWHP�RI�LQWHUOLQNHG�K\SHUWH[W
GRFXPHQWV�DFFHVVHG�YLD�WKH�,QWHUQHW

�..)Ö)g\rsÖ-GgpGg

7\SH�RI�VHUYHU�WKDW�DFWV�DV�D�EXéHU�EHWZHHQ�D�:$1�DQG�D
/$1
5HWULHYHV�ZHE�SDJHV�DQG�SDVVHV�WKHP�RQWR�WKH�FRPSXWHU
WKDW�PDGH�D�UHTXHVW
6WRUHV�DQ\�SDJH�UHWULHYHG�RQ�WKH�VHUYHU��ZKLFK�PHDQV
WKDW�ZKHQ�D�GLéHUHQW�FRPSXWHU�UHTXHVWV�WKH�VDPH�SDJH�LW
ZRXOG�EH�DYDLODEOH
6SHHGV�XS�WKH�EURZVLQJ�SURFHVV

5GBhOjGh

:HE�LV�PDGH�XS�RI�PLOOLRQV�RI�ZHEVLWHV�DQG�ZHE�SDJHV
:HE�SDJHV�DUH�GRFXPHQWV�RQ�D�FRPSXWHU�VFUHHQ
FRQWDLQLQJ�YDULRXV�PXOWLPHGLD�DQG�WH[W��SLFWXUHV
$�ZHEVLWH�FRQVLVWV�RI�PDQ\�RI�WKHVH�SDJHV�OLQNHG�WRJHWKHU

/ZOL\gYÖ,Gh\kgCGÖ�\C:j\gÖÅ/,�Æ

:HE�EURZVHUV�XVH�85/V�WR�UHWULHYH�êOHV
7KH\�DUH�PXOWLSOH�ZD\V�RI�ORFDWLQJ�RQ�WKH�LQWHUQHW
6WDQGDUG�IRUP����QXPEHUV�H�J����������������
$OSKDQXPHULF�IRUP�
SURWFRO���ZHE�DGGUHVV�SDWK�êOHQDPH

:KHUH��3URWRFRO�LV�XVXDOO\�KWWS
6LWH�DGGUHVV�FRQVLVWV�RI��FRPSXWHU�QDPH��GRPDLQ
QDPH��GRPDLQ�W\SH��DQG�FRXQWU\�FRGH
3DWK�LV�WKH�ZHE�SDJH
)LOHQDPH�LV�WKH�LWHP�RQ�WKH�SDJH

�¸�¸Ö�Y:OX

$�PHWKRG�IRU�VHQGLQJ�WH[W�DQG�DWWDFKPHQWV�IURP�RQH
FRPSXWHU�WR�DQRWKHU�RYHU�D�QHWZRUN
$GYDQWDJHV

6SHHG�RI�VHQGLQJ�DQG�UHFHLYLQJ�UHSOLHV�LV�TXLFN
/RZ�FRVW��QR�VWDPSV��SDSHU�HWF��
1RW�QHHGLQJ�WR�OHDYH�KRPH�WR�VHQG�WKH�PDLO

'LVDGYDQWDJHV
3RVVLELOLW\�RI�YLUXV�WKUHDWV�DQG�KDFNLQJ
1HHG�IRU�WKH�HPDLO�DGGUHVV�WR�EH�FRUUHFW
,QDELOLW\�WR�VHQG�EXON\�REMHFWV�YLD�HPDLOV
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�¸�¸Ö�ZjGgZGjÖ-GgpOCGÖ)g\pOEGgÖÅ�-)Æ

7KHVH�DUH�FRPSDQLHV�WKDW�SURYLGH�XVHUV�ZLWK�DFFHVV�WR
WKH�LQWHUQHW
3URYLGHU�LQ�UHWXUQ�IRU�WKHVH�VHUYLFHV�LV�FKDUJHG�D�PRQWKO\
RU�DQQXDO�IHH
$IWHU�SD\LQJ�WKLV�IHH��D�XVHUQDPH�DQG�SDVVZRUG�DUH
LVVXHG�ZKLFK�FDQ�EH�XVHG�WR�FRQQHFW�WR�WKH�LQWHUQHW

�¸�¸Ö
\YY\ZÖ�Gjq\gWÖ�ZpOg\ZYGZjh

�ZjGgZGj

$�ZRUOGZLGH�FROOHFWLRQ�RI�QHWZRUNV�DQG�FRPSXWHUV�WKDW
KDYH�MRLQHG�WRJHWKHU
8VHV�RI�WKH�,QWHUQHW�

:HE�%URZVLQJ
(PDLO
)LOH�6KDULQJ
(QWHUWDLQPHQW
9LGHR�&RQIHUHQFLQJ
2QOLQH�%DQNLQJ
$GYHUWLVLQJ�	�%ORJJLQJ
6RFLDO�0HGLD

�Zjg:ZGj

/LNH�WKH�LQWHUQHW�EXW�RQO\�DFFHVVLEOH�WR�VSHFLêF�XVHUV
%DVLFDOO\��D�SULYDWH�LQWHUQHW�ZKHUH�RXWVLGHUV�FDQQRW
FRQQHFW�WR�LW
8VHV�RI�DQ�,QWUDQHW�

:HE�%URZVLQJ
(PDLO
)LOH�6KDULQJ
6FKRROV��VKDUH�LQIRUPDWLRQ�DQG�OHDUQLQJ�UHVRXUFHV
ZLWK�VWXGHQWV
%XVLQHVVHV��VKDUH�SULYDWH�LQIRUPDWLRQ�ZLWKLQ�D�ODUJH
FRPSDQ\�VHFXUHO\


\Yd:gOZMÖ�ZjGgZGjÖïÖ�Zjg:ZGj

,QWHUQHW ,QWUDQHW

3KUDVH
2ULJLQ

,QWHUQDWLRQDO�1HWZRUN
,QWHUQDO�5HVWULFWHG
$FFHVV�1HWZRUN

3XUSRVH *OREDOO\�VKDUH�GDWD 3ULYDWHO\�VKDUH�GDWD

$XGLHQFH :LGH�UDQJH�RI�SHRSOH
6SHFLêF�FRPSDQ\�RU

RUJDQLVDWLRQ

$FFHVV
$Q\ZKHUH�LI�\RX�DUH

FRQQHFWHG
2QO\�IURP�ZLWKLQ�WKH

FRPSDQ\

�\C:XÖ�gG:Ö�Gjq\gWhÖÅ���Æ

1RW�RYHU�D�ODUJH�JHRJUDSKLFDO�DUHD��H�J��LQ�RQH�EXLOGLQJ�
7\SLFDO�/$1�ZLOO�FRQVLVW�RI�VHYHUDO�FRPSXWHUV�DQG�GHYLFHV

'HYLFHV�DQG�FRPSXWHUV�ZLOO�EH�FRQQHFWHG�WR�KXEV�RU
VZLWFKHV
2QH�RI�WKH�KXEV�RU�VZLWFKHV�ZLOO�XVXDOO\�EH�FRQQHFWHG�WR�D
URXWHU�PRGHP�WR�DOORZ�/$1�WR�FRQQHFW�WR�WKH�LQWHUQHW
,Q�GRLQJ�VR�LW�WKHQ�EHFRPHV�SDUW�RI�D�ZLGH�DUHD�QHWZRUN
$GYDQWDJHV

7KH�VKDULQJ�RI�UHVRXUFHV
&RPPXQLFDWLRQ�EHWZHHQ�XVHUV
1HWZRUN�DGPLQLVWUDWRU�FDQ�FRQWURO�DQG�PRQLWRU�DOO
DVSHFWV�RI�WKH�QHWZRUN

'LVDGYDQWDJHV
(DVLHU�VSUHDG�RI�YLUXVHV�WKURXJKRXW�WKH�ZKROH
QHWZRUN
'HYHORSPHQW�RI�SULQWHU�TXHXHV
6ORZHU�DFFHVV�WR�H[WHUQDO�QHWZRUNV�H�J��LQWHUQHW
,QFUHDVHG�VHFXULW\�ULVN
,I�PDLQ�VHUYHU�EUHDNV�GRZQ��XVXDOO\�WKH�QHWZRUNV�ZLOO
QR�ORQJHU�IXQFWLRQ

5OgGXGhhÖ���hÖÅ5���hÆ

'R�QRW�LQYROYH�DQ\�ZLULQJ�RU�FDEOLQJ
3URYLGH�ZLUHOHVV�QHWZRUN�FRQQHFWLRQ�RYHUV�D�VKRUW
GLVWDQFH
7KH\�XVH�UDGLR�RU�LQIUDUHG�VLJQDO
V�LQVWHDG�RI�FDEOHV
'HYLFHV�NQRZQ�DV�$FFHVV�3RLQWV��$3V��DUH�XVHG�IRU�D
ODUJHU�UDQJH
$3V�XVXDOO\�XVH�VSUHDG�VSHFWUXP�WHFKQRORJ\��ODUJHU
UDQJH�
$GYDQWDJHV

$OO�FRPSXWHUV�FDQ�DFFHVV�WKH�VDPH�VHUYLFHV�DQG
UHVRXUFHV
1R�FDEOLQJ�LV�LQYROYHG
7KH�V\VWHP�LV�PRUH�ëH[LEOH
$GGLQJ�QHZ�FRPSXWHUV�DQG�GHYLFHV�LV�YHU\�HDV\
&RVW�LV�UHGXFHG��DQG�VDIHW\�LV�LPSURYHG

'LVDGYDQWDJHV
6HFXULW\�LV�DQ�LVVXH
3UREOHPV�DQG�LQWHUIHUHQFH�FDQ�DéHFW�WKH�VLJQDO
7KH�GDWD�WUDQVIHU�LV�VORZ�WKDQ�LQ�WKH�ZLUHG�/$1

5OEGÖ�gG:Ö�Gjq\gWhÖÅ5��Æ

:$1�LV�IRUPHG�E\�VHYHUDO�/$1V�EHLQJ�FRQQHFWHG�WKURXJK
D�URXWHU�RU�D�PRGHP
6RPH�FRPSDQLHV�VHW�XS�3ULYDWH�:$1V��LW�LV�H[SHQVLYH
KRZHYHU�LW�FRPHV�ZLWK�D�PRUH�HQKDQFHG�VHFXULW\
,W�LV�FRPPRQ�WR�XVH�DQ�,QWHUQHW�VHUYLFH�SURYLGHU��,63��IRU
FRQQHFWLRQV�WR�WKH�LQWHUQHW�DQG�FRPPXQLFDWH�YLD�WKLV
QHWZRUN�V\VWHP
$GGLWLRQDO�KDUGZDUH�LV�QHHGHG�IRU�D�:$1��5RXWHUV�
PRGHPV�DQG�SUR[\�VHUYHUV

�¸�¸Ö/hOZMÖ�OwGgGZjÖ.sdGhÖ\LÖ
\YdkjGgh
j\Ö�CCGhhÖjNGÖ�ZjGgZGj
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��).!)Ö
!�)/.�,-

$GYDQWDJHV 'LVDGYDQWDJHV

0RUH�SRUWDEOH�WKDQ�GHVNWRSV
FDQ�DFFHVV�LQWHUQHW�LQ�PRUH

ORFDWLRQV

/HVV�SRUWDEOH�WKDQ
WDEOHWV�VPDUWSKRQHV

/DUJHU�VFUHHQ�WKDQ�WDEOHWV�	
VPDUWSKRQHV�ZKLFK�DOORZV

HDVLHU�UHDGLQJ

6FUHHQV�QRW�DV�ODUJH�DV
GHVNWRS�3&V�PD\�QRW�DSSHDU

DV�FOHDUO\

.H\ERDUGV�DUH�ELJJHU�WKDQ
WKRVH�RQ�WDEOHWV�VPDUWSKRQHV

&38V�DUH�QRW�DV�SRZHUIXO�DV
WKRVH�LQ�GHVNWRSV

7RXFKSDGV�DOORZV�HDV\
QDYLJDWLRQ�HYHQ�RQ�VODQWHG

VXUIDFHV

��-�.!)Ö
!�)/.�,-

$GYDQWDJHV 'LVDGYDQWDJHV

0RVW�ZHEVLWHV�DUH�GHVLJQHG
WR�EH�YLHZHG�RQ�D�GHVNWRS

1RW�SRUWDEOH�VR�DUH�OLPLWHG�WR
XVH�LQ�RQH�URRP

+DYH�ODUJHU�NH\ERDUGV
PDNLQJ�LW�HDVLHU�WR�W\SH�RQ

5HTXLUH�NH\ERDUG�DQG�PRXVH
DV�H[WUD�SHULSKHUDO�GHYLFHV

6FUHHQV�DUH�ODUJHU�VR�JLYLQJ
DQ�HDVLHU�DQG�EHWWHU�YLHZLQJ

H[SHULHQFH

6FUHHQ�DQG�0RQLWRU�FRQVXPH
VHSDUDWH�SRZHU�

8VXDOO\�XVH�ZLUHG�LQWHUQHW
FRQQHFWLRQV�ZKLFK�LV�PRUH
VWDEOH�UHOLDEOH�WKDQ�:L�)L

&DQQRW�XVXDOO\�FRQQHFW�WR
GHYLFHV�OLNH�%OXHWRRWK

VSHDNHUV�ZLWKRXW�H[WHUQDO
DGDSWHU

5REXVW 7DNH�XS�ODUJH�GHVN�VSDFH

*RRG�KHDW�GLVVLSDWLRQ��ODUJH
ERG\�

%XON\�WR�FDUU\�DURXQG

.�	��.Ö
!�)/.�,-

$GYDQWDJHV 'LVDGYDQWDJHV

6PDOOHU�	�OLJKWHU�WKDQ
GHVNWRSV�	�ODSWRSV�PDNLQJ�LW

HDVLHU�WR�FDUU\

/DUJHU�	�OHVV�SRUWDEOH�WKDQ
VPDUWSKRQHV

/DUJHU�VFUHHQ�WKDQ
VPDUWSKRQHV

8VHV�:L�)L�WR�FRQQHFW�WR�WKH
LQWHUQHW�ZKLFK�LV�OHVV�UHOLDEOH

WKDQ�ZLUHG

2Q�VFUHHQ�NH\ERDUGV�ODUJHU
WKDQ�WKRVH�RQ�VPDUWSKRQHV

6FUHHQV�DUH�VPDOOHU�WKDQ
WKRVH�RQ�ODSWRSV�	�GHVNWRSV

2Q�VFUHHQ�NH\ERDUG�LV�QRW
HDV\�WR�W\SH�RQ

�!	���Ö)�!��-

$GYDQWDJHV 'LVDGYDQWDJHV

6PDOOHVW�PRVW�SRUWDEOH�RI�DOO
GHYLFHV

:HEVLWHV�DUH�RIWHQ�QRW�IXOO\
GLVSOD\HG

3HRSOH�PRUH�OLNHO\�WR�FDUU\
WKLV�ZKHUHYHU�WKH\�JR

6PDOO�VFUHHQ�VL]H�PDNHV
YLHZLQJ�ZHEVLWHV�GLìFXOW

$GYDQWDJHV 'LVDGYDQWDJHV

0XFK�HDVLHU�WR�FRQQHFW�WR
LQWHUQHW�RQ�WKH�JR

6PDOO�NH\ERDUGV�PDNH�LW
GLìFXOW�WR�W\SH

$OORZ�FKLOGUHQ�DFFHVV�WR
LQWHUQHW�DQ\ZKHUH��FDQ�EH

GDQJHURXV

�¸�~¸Ö�Gjq\gWÖ-GCkgOjsÖ�hhkGh

&RQQHFWLRQ�WR�D�QHWZRUN�H[SRVHV�D�XVHU�WR�
+DFNLQJ��8QDXWKRULVHG�DFFHVV�JLYHQ�WR�FRPSXWHU�
3KLVKLQJ��3KLVKLQJ�LQYROYHV�JHWWLQJ�VHQVLWLYH
LQIRUPDWLRQ�VXFK�DV�XVHUQDPHV��SDVVZRUGV��DQG
FUHGLW�FDUG�GHWDLO��IRU�PDOLFLRXV�UHDVRQV��E\�PLPLFNLQJ
D�UHOLDEOH�ZHESDJH�RQ�WKH�QHWZRUN
3KDUPLQJ��([SODLQHG�LQ�FKDSWHU���FDUG����(�6DIHW\�
9LUXVHV��([SODLQHG�LQ�FKDSWHU���FDUG����(�6DIHW\�

)\XOCOZMÖjNGÖ�ZjGgZGj

&XUUHQWO\��WKH�LQWHUQHW�KDV�QR�ERXQGDULHV
$Q\WKLQJ�DQG�HYHU\WKLQJ�FDQ�EH�SXW�RQOLQH
)RU�3ROLFLQJ�

3UHYHQW�LOOHJDO�PDWHULDO�EHLQJ�SRVWHG
3HRSOH�FDQ�HDVLO\�êQG�LQIR�RQ�KRZ�WR�EHFRPH�KDFNHUV
RU�PDNH�ERPEV
3UHYHQW�FKLOGUHQ�IURP�DFFHVVLQJ�XQGHVLUDEOH�ZHEVLWHV
&RXOG�UHGXFH�WKH�DPRXQW�RI�LQFRUUHFW�LQIRUPDWLRQ

$JDLQVW�3ROLFLQJ�
0DWHULDO�DOUHDG\�DYDLODEOH�LQ�RWKHU�VRXUFHV�L�H��ERRNV
9HU\�H[SHQVLYH
8VHUV�ZRXOG�KDYH�WR�IXQG
'LìFXOW�WR�HQIRUFH�UXOHV
$JDLQVW�IUHHGRP�RI�LQIRUPDWLRQ
/DZV�DOUHDG\�H[LVW�WR�GHDO�ZLWK�SHUSHWUDWRUV

�Z:ddg\dgO:jGÖ5GBhOjGh

5LVN�RI�êQGLQJ�XQGHVLUDEOH�ZHEVLWHV
5LVN�RI�GRXEWIXO�ZHEVLWHV�ZKLFK�DUH�QRW�JHQXLQH
7KH\�FRXOG�OHDG�WR�SUREOHPV�VXFK�DV�XQGHVLUDEOH�ZHE
OLQNV��VHFXULW\�ULVNV

�¸��¸Ö):hhq\gEÖ�ZjGgCGdjO\Z

-dsq:gG

6S\ZDUH�LV�VRIWZDUH�WKDW�JDWKHUV�XVHU�LQIRUPDWLRQ
WKURXJK�WKHLU�QHWZRUN�FRQQHFWLRQV�ZLWKRXW�WKHP�EHLQJ
DZDUH�WKDW�WKLV�LV�KDSSHQLQJ
2QFH�VS\ZDUH�LV�LQVWDOOHG��LW�PRQLWRUV�DOO�NH\�SUHVVHV�DQG
WUDQVPLWV�WKH�LQIRUPDWLRQ�EDFN�WR�WKH�SHUVRQ�ZKR�VHQW�RXW
WKH�VS\ZDUH
7KLV�VRIWZDUH�FDQ�LQVWDOO�RWKHU�VS\ZDUH�VRIWZDUH��UHDG
FRRNLHV�DQG�SHUVRQDO�LQIRUPDWLRQ��DQG�FKDQJH�WKH�GHIDXOW
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KRPH�SDJH�RU�ZHE�EURZVHU
$QWL�VS\ZDUH�FDQ�EH�XVHG�WR�VHDUFK�RXW�WKLV�VRIWZDUH�DQG
FRUUHFW�WKH�FRUUXSWLRQ

5G:WÖïÖ-jg\ZMÖ):hhq\gEh

6WURQJ�SDVVZRUGV��$�UDQGRP�PL[�RI�DOSKDEHWV��XSSHUFDVH
DQG�ORZHUFDVH���QXPEHUV��DQG�NH\ERDUG�V\PEROV��#�����A
HWF��
:HDN�SDVVZRUGV��(DV\�WR�JXHVV��H�J��XVHUV�QDPH�RU�GDWH
RI�ELUWK�RU����������HWF�
)UHTXHQW�SDVVZRUG�FKDQJHV�FDQ�KHOS�UHGXFH�WKH�FKDQFHV
RI�SDVVZRUG�LQWHUFHSWLRQ�WRR
3DVVZRUGV�PXVW�QRW�EH�VKDUHG��WKHLU�VWUHQJWK�LV�WKHQ�RI
OLWWOH�XVH�

�¸��¸Ö�kjNGZjOC:jO\ZÖ.GCNZOfkGh

0DJQHWLF�6WULSHV��&DUG�VZLSHG�WKURXJK�D

PDJQHWLF�VWULSH�UHDGHU�WKDW�DXWKHQWLFDWHV�WKH�XVHU�DIWHU
UHDGLQJ�LURQ�EDVHG�PDJQHWLF�SDUWLFOHV�RQ�D�EDQG�RI�PDJQHWLF
PDWHULDO�RQ�WKH�FDUG�ZKLFK�LV�DOVR�FDOOHG�D�PDJVWULSH�

,'�&DUGV��8VXDOO\�D�SKRWR�,'�ZLWK�D�45

RU�EDUFRGH�WKDW�DXWKHQWLFDWHV�WKH�XVHU�

3DVVSRUWV��+DYH�DQ�5),'�FKLS�RQ�LW�WKDW

UHVSRQGV�WR�D�VLJQDO�VHQW�E\�D�5),'�UHDGHU�WKDW�VHQGV
LQIRUPDWLRQ�DERXW�WKH�SDVVSRUW�KROGHU�WR�WKH�FRPSXWHU
V\VWHP

3K\VLFDO�7RNHQV��$�VHFXULW\�WRNHQ

�VRPHWLPHV�FDOOHG�DQ�DXWKHQWLFDWLRQ�WRNHQ��LV�D�VPDOO
KDUGZDUH�GHYLFH�WKDW�WKH�RZQHU�FDUULHV�WR�DXWKRUL]H�DFFHVV
WR�D�QHWZRUN�VHUYLFH��7KH�GHYLFH�PD\�EH�LQ�WKH�IRUP�RI�D
VPDUW�FDUG�RU�PD\�EH�HPEHGGHG�LQ�D�FRPPRQO\�XVHG�REMHFW
VXFK�DV�D�NH\�IRE�

5HWLQD�6FDQV��6FDQV�WKH

XQLTXH�SDWWHUQ�RI�EORRG�YHVVHOV�LQ�WKH�H\H�RI�D�XVHU�XVLQJ�DQ
XQSHUFHLYHG�EHDP�RI�ORZ�HQHUJ\�LQIUDUHG�OLJKW�LQWR�D�SHUVRQ
V
H\H�DV�WKH\�ORRN�WKURXJK�WKH�VFDQQHU
V�H\HSLHFH�

,ULV�6FDQV��$�VFDQQHU�VFDQV�DQG

FRPSDUHV�WKH�SDWWHUQ�LQ�WKH�LULV�RI�D�XVHU�WR�D�GDWDEDVH�RI
VWRUHG�LULV�SDWWHUQV��LI�LW�êQGV�D�PDWFK��WKH�XVHU�LV
DXWKHQWLFDWHG��,ULV�VFDQV�DUH�JHQHUDOO\�PRUH�DFFXUDWH�WKDQ
UHWLQDO�VFDQV�

)DFH�5HFRJQLWLRQ��9HULêHV�WKH�IDFH�RI

WKH�SHUVRQ�DWWHPSWLQJ�WR�DFFHVV�WKH�GDWD�XVLQJ�D�IDFH
UHFRJQLWLRQ�DOJRULWKP�DQG�LGHQWLêHV�IDFLDO�IHDWXUHV�E\
H[WUDFWLQJ�ODQGPDUNV��RU�IHDWXUHV��IURP�DQ�LPDJH�RI�WKH
VXEMHFW
V�IDFH�

)LQJHUSULQW�6FDQQLQJ��6FDQV�WKH�SDWWHUQ

RQ�êQJHUV�DQG�YHULêHV�LW�DJDLQVW�D�VWRUHG�GDWDEDVH�RI
DXWKHQWLFDWHG�êQJHUSULQWV�XVLQJ�SDWWHUQ�PDWFKLQJ�VRIWZDUH
WR�DOORZ�DFFHVV�WR�D�XVHU�

�¸��¸Ö�:j:Ö)g\jGCjO\ZÖ�Cj

)DLOXUH�WR�DELGH�WR�UXOHV�FDQ�OHDG�WR�êQHV�RU�LPSULVRQPHQW

,kXGhÖÅ-�,��Ö��-Ö-�-Æ

���'DWD�PXVW�EH�)DLUO\�DQG�ODZIXOO\�SURFHVVHG
���'DWD�FDQ�RQO\�EH�SURFHVVHG�IRU�WKH�6WDWHG�SXUSRVH
���'DWD�PXVW�EH�$

GHTXDWH��5HOHYDQW�DQG�QRW�([FHVVLYH
���'DWD�PXVW�EH�$FFXUDWH
���'DWD�PXVW�QRW�EH�NHSW�ORQJHU�WKDQ�QHFHVVDU\��6KRUW
WLPH�

���'DWD�PXVW�EH�SURFHVVHG�LQ�DFFRUGDQFH�ZLWK�WKH�GDWD
6XEMHFWÍV�ULJKW

���'DWD�PXVW�EH�NHSW�6HFXUH
���'DWD�PXVW�QRW�EH�WUDQVIHUUHG�WR�DQRWKHU�FRXQWU\
XQOHVV��'RPHVWLF��WKH\�KDYH�DGHTXDWH�SURWHFWLRQ

�kOEGXOZGh

'R�QRW�OHDYH�SHUVRQDO�LQIRUPDWLRQ�O\LQJ�DURXQG
/RFN�DOO�êOLQJ�FDELQHWV�ZKHQ�OHDYLQJ�DQ�RìFH
'R�QRW�OHDYH�FRPSXWHU�ZLWKRXW�ORFNLQJ�RU�ORJJLQJ�Ré
3URWHFW�SDVVZRUGV
&KDQJH�SDVVZRUGV�UHJXODUO\
'R�QRW�ID[�RU�HPDLO�DQ\WKLQJ�RI�VHQVLWLYH�QDWXUH�

�¸��¸Ö�Gjq\gWÖ
\YYkZOC:jO\Z

�:ChOYOXGÖÅ�:rÆ

$�V\VWHP�WKDW�VFDQV�GRFXPHQWV�HOHFWURQLFDOO\�DQG
FRQYHUWV�WKHP�LQWR�D�ELW�PDS�LPDJH��D�ELW�LV�D�ELQDU\�GLJLW
DQG�LV�D���RU�D���
7KHQ�WUDQVPLWWHG�DV�D�VHULHV�RI�HOHFWULFDO�VLJQDOV�WKURXJK
WKH�WHOHSKRQH�QHWZRUN
5HFHLYLQJ�ID[�PDFKLQH�FRQYHUWV�WKH�HOHFWURQLF�LPDJH�DQG
SULQWV�LW�RXW�RQ�SDSHU
,W�LV�DOVR�SRVVLEOH�WR�JHQHUDWH�ID[�VLJQDOV�IURP�D�FRPSXWHU
WR�DOORZ�GRFXPHQWV�WR�EH�VHQW�WR�D�ID[�PDFKLQH
6DYHV�SULQWLQJ�RXW�WKH�GRFXPHQW�êUVW�DQG�WKHQ�SDVVLQJ�LW
WKURXJK�WKH�ID[�PDFKLQH
)D[�PRGHP�VRIWZDUH�LQ�WKH�FRPSXWHU�FRQYHUWV�WKH�LPDJH
LQWR�D�IRUP�ID[�PDFKLQHV�FDQ�EH�UHFRJQL]HG
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3K\VLFDO�)D[LQJ��GHGLFDWHG�ID[�PDFKLQH�FRQQHFWHG�YLD
WHOHSKRQH�OLQH�WKDW�FRSLHV�DQG�HOHFWURQLFDOO\�VHQGV�êOHV�WR
WKH�GLDOOHG�UHFLSLHQW
(OHFWURQLF�)D[LQJ�2QOLQH�)D[LQJ��XVHV�WKH�LQWHUQHW�WR�VHQG
GRFXPHQWV�WKURXJK�FRPSXWHUV�

3K\VLFDO�)D[LQJ (OHFWURQLF�)D[LQJ

$VVRFLDWHG�ZLWK�D�SKRQH�QR�
2QO\

$VVRFLDWHG�ZLWK�DQ�HPDLO
DGGUHVV�DQG�SKRQH�QR�

1HHG�DFWXDO�ID[�PDFKLQH�
SDSHU��HWF�

&KHDSHU��QR�ID[�PDFKLQH�
SDSHU�DQG�LQN

1R�HQFU\SWLRQ %HWWHU�VDIHW\��HQFU\SWLRQ

7KH�VLJQDO�FDQ�JHW�EXV\ 1R�EXV\�VLJQDO�LVVXHV

�Y:OX

$�PHWKRG�IRU�VHQGLQJ�WH[W�DQG�DWWDFKPHQWV�IURP�RQH
FRPSXWHU�WR�DQRWKHU�RYHU�D�QHWZRUN


\Yd:gOZMÖ�:rOZMÖïÖ�Y:OX

)D[ (PDLO

6LQJHG�ID[HV�DUH�OHJDOO\
DFFHSWDEOH

0RUH�VHFXUH��XVHU�LG�DQG
SDVVZRUG�QHHGHG�WR�DFFHVV

êOHV�

3RRU�TXDOLW\�SULQWV�DW�WLPHV
'LJLWDO�êOHV��QR�QHHG�WR�SULQW�Ê

HFR�IULHQGO\�

'HOD\�LV�WHOHSKRQH�OLQH�EXV\ %HWWHU�TXDOLW\

6ORZ�LI�VHYHUDO�GRFXPHQWV
QHHG�WR�EH�VHQW

)LOHV�FDQ�EH�WUDQVIHUUHG
EHWZHHQ�DQ\�GHYLFH

FRQQHFWHG�WR�WKH�LQWHUQHW

(YHU\�UHFLSLHQW�PXVW�EH
GLDOOHG�XS�RQH�E\�RQH

)DVWHU�VHQGLQJ�RI�GRFXPHQWV
SHU�GRFXPHQW�DQG�HYHQ�LI

PXOWLSOH�UHFLSLHQWV

([SHQVLYH�WR�EX\ 1R�GHGLFDWHG�GHYLFH�QHHGHG

�¸��¸Ö5GBÉ
\ZLGgGZCOZM

4OEG\É
\ZLGgGZCOZM

7KLV�LV�D�PHWKRG�RI�FRPPXQLFDWLRQ�EHWZHHQ�SHRSOH�DW��
RU�PRUH�VHSDUDWH�ORFDWLRQV
,W�LV�GRQH�LQ�UHDO�WLPH�DQG�PDNHV�XVH�RI�/$1��LI�LQWHUQDO��RU
:$1�LI�WKURXJK�WKH�LQWHUQHW
8VHV�KDUGZDUH�OLNH��ZHEFDP��PLFURSKRQHV��VSHDNHUV�DQG
PRQLWRUV
,W�DOVR�XVHV�VSHFLDO�VRIWZDUH�OLNH�&2'(&�FRQYHUWV�DQG
FRPSUHVVHV�DQDORJXH�GDWD�LQWR�GLJLWDO�GDWD�WR�VHQG�GRZQ
GLJLWDO�OLQHV
+RZ�LW�ZRUNV�

'HOHJDWHV�DW�RQH�HQG�VSHDN�LQWR�D�PLFURSKRQH�DQG
FRQVLGHU�WKH�ZHEFDP
7KH�RWKHU�GHOHJDWHV�FDQ�VHH�WKHP�DQG�KHDU�WKHP
XVLQJ�VSHDNHUV�DQG�PRQLWRUV

+RZHYHU��WKHUH�DUH�VHYHUDO�SUREOHPV�ZLWK�WKHVH�DV
WKH�FRQIHUHQFH�FDOO�RIWHQ�ODJV�DQG�TXDOLW\�QRW�DOZD\V
KLJK�
$OVR��DV�WUDYHOOLQJ�WLFNHWV�LQFUHDVH�LQ�SULFH��WHUURULVWV
FDQ�XVH�WKLV�ZD\�RI�FRPPXQLFDWLQJ�ZLWK�HDFK�RWKHU�
LQFUHDVLQJ�ULVN

�kEO\É
\ZLGgGZCOZM

6DPH�DV�YLGHR�FRQIHUHQFLQJ�EXW�ZLWKRXW�ZHEFDP
92,3�LV�RIWHQ�XVHG
92,3��9RLFH�RYHU�LQWHUQHW�SURWRFRO��LV�D�PHWKRG�XVHG�WR
WDON�WR�SHRSOH�RYHU�LQWHUQHW
92,3�FRQYHUWV�VRXQG��SLFNHG�XS�E\�D�PLFURSKRQH��LQWR
GLVFUHWH�GLJLWDO�SDFNHWV�WKDW�FDQ�EH�VHQW�WR�D�GHVWLQDWLRQ
YLD�LQWHUQHW
$GYDQWDJH��IUHH�DQG�FDQ�EH�XVHG�DOO�RYHU�WKH�ZRUOG
'LVDGYDQWDJH��VRXQG�TXDOLW\�LV�XVXDOO\�EDG
6HFXULW\�,VVXHV�

,GHQWLW\�DQG�VHUYLFH�WKHIW
9LUXVHV�DQG�PDOZDUH
6SDPPLQJ��VHQGLQJ�MXQN�PDLO�
3KLVKLQJ�DWWDFNV��LOOHJLWLPDWH�VFDPV�

�¸Ö.NGÖ�wGCjhÖ\LÖ/hOZMÖ�
.

�¸�¸Ö�wGCjhÖ\LÖ�.Ö\ZÖ�YdX\sYGZj

,7�OHG�WR�XQHPSOR\PHQW�LQ�PDQ\�DUHDV
0DQXIDFWXULQJ���URERWV�KDYH�WDNHQ�RYHU�PDQ\�WDVNV
DQG�DUH�PXFK�IDVWHU
&RPSXWHU�FRQWUROOHG�ZDUHKRXVHV�Ê�DXWRPDWLF��GRHV
QRW�QHHG�SHRSOH
/DERXU�LQWHQVLYH�ZRUN���SULQWLQJ�LQGXVWU\�DQG�êOLQJ

1HZ�MREV�KDYH�EHHQ�FUHDWHG�LQ�,&7
:ULWLQJ�VRIWZDUH
0DLQWHQDQFH�RI�URERWV
,QWHUQHW�UHODWHG�MREV

(éHFWV�RQ�3HRSOH�

3HRSOH�QHHG�WR�EH�UHWUDLQHG�GXH�WR�QHZ�WHFKQRORJ\
&OHDQHU�ZRUNLQJ�HQYLURQPHQW
'H�VNLOOLQJ�RI�ZRUNIRUFH
&RPSXWHUV�FDQ�QRZ�GR�WDVNV�WKDW�UHTXLUHG�KLJK�VNLOO�OHYHO
6DIHU�ZRUNLQJ�HQYLURQPHQW
)HZHU�PDQXDO�WDVNV�VXFK�DV�KHDY\�OLIWLQJ

(éHFW�RQ�&RPSDQLHV�

&DQ�HPSOR\�OHVV�SHRSOH
5RERWV�GR�QRW�WDNH�KROLGD\��JHW�VLFN�RU�QHHG�EUHDNV
*UHDWHU�FRQVLVWHQF\�LQ�SURGXFWV�PDGH

�¸�¸Ö�wGCjhÖ\LÖ�.Ö\ZÖ5\gWOZMÖ):jjGgZh
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3DUW�WLPH�ZRUNLQJ��$�FRQWUDFW�ZKHUH�VRPHRQH�ZRUNV
IHZHU�KRXUV�SHU�ZHHN�WKDQ�D�IXOO�WLPH�HPSOR\HH��LQ�VKLIWV�
)OH[LEOH�ZRUNLQJ��ëH[L�WLPH���:RUNHUV�FDQ�FKRRVH�WKHLU
ZRUNLQJ�WLPH�EXW�ZLOO�KDYH�WR�FRPSOHWH�WKH�GD\ÍV�ZRUN�
-RE�VKDULQJ��7ZR�RU�PRUH�SDUW�WLPH�ZRUNHUV�GLYLGH�WKHLU
MRE��UHSODFLQJ�RQH�IXOO�WLPH�ZRUNHU�
&RPSUHVVHG�KRXUV��(PSOR\HHV�FDQ�ZRUN�ORQJHU�KRXUV�SHU
GD\�EXW�RYHU�IHZHU�GD\V��FRPSOHWLQJ�WKH�ZRUNORDG�VRRQHU�

�¸�¸Ö�OCg\dg\CGhh\gÉ
\Zjg\XXGEÖ�GpOCGh
OZÖjNGÖ�\YG

3RVLWLYH�HéHFWV 1HJDWLYH�HéHFWV

/HDG�WR�PRUH�OHLVXUH�WLPH
VLQFH�GHYLFHV�FDQ�EH

SURJUDPPHG�WR�GR�WDVNV
8QKHDOWK\�GLHWV

0RUH�WLPH�WR�VRFLDOL]H
3HRSOH�EHFRPH�OD]\�DQG�UHO\

RQ�GHYLFHV

%HFRPLQJ�YHU\�VRSKLVWLFDWHG
DQG�FDQ�PDNH�XVH�RI

HPEHGGHG�ZHE�WHFKQRORJ\

'HSHQGHQF\�RQ�WHFKQRORJ\
LQFUHDVHV

6DYH�HQHUJ\���VZLWFK�Ré
DXWRPDWLFDOO\

0RUH�ZDVWHIXO�VRFLHW\�VLQFH
GHYLFHV�WKURZQ�DZD\�LI�WKH\
IDLO��QRW�HFRQRPLF�WR�UHSDLU

(DVLHU�WR�SURJUDP�GHYLFH
UDWKHU�WKDQ�VHW�WLPLQJV�	

GDWHV�PDQXDOO\

/HDYLQJ�RQ�VWDQGE\�ZDVWHV
UHVRXUFHV

�¸�¸Ö)\jGZjO:XÖ�G:XjNÖ)g\BXGYh

,GdGjOjOpGÖ-jg:OZÖ�ZVkgsÖÅ,-�Æ

7KLV�LV�ZKHQ�MRLQWV�VXFK�DV�WKH�VKRXOGHU��ZULVW�RU�êQJHUV
VZHOO��FDXVLQJ�SDLQ
'DPDJH�JHWV�ZRUVH�LI�OHIW�XQWUHDWHG
&DQ�OHDG�WR�KDQG�DUP�LPPRELOLW\

&DXVHV 3UHYHQWLRQ

7\SLQJ�IRU�H[WHQGHG�SHULRGV
RI�WLPH

7DNH�SHULRGLF�EUHDNV

7\SLQJ�ZLWK�LQFRUUHFW�SRVWXUH
8VH�HUJRQRPLF�NH\ERDUG�	

PRXVH

&OLFNLQJ�RQ�PRXVH
UDSLGO\�H[WHQGHGO\

8VH�D�ZULVW�UHVW

+ROGLQJ�PRXVH�LQFRUUHFWO\
(QVXUH�VXìFLHQW�VSDFH�IRU

FRPIRUWDEOH�ZRUN

:RUNLQJ�LQ�D�FUDPSHG�VSDFH

	:CWÖ)g\BXGYh

+HDGDFKHV�DUH�D�SRWHQWLDO�FRQVHTXHQFH

&DXVHV 3UHYHQWLRQ

&DXVHV 3UHYHQWLRQ

1RW�VLWWLQJ�XSULJKW�ZKLOH
ZRUNLQJ

7DNH�SHULRGLF�EUHDNV

6LWWLQJ�ZLWK�SRRU�SRVWXUH
8VH�DGMXVWDEOH�FKDLUV�ZLWK

JRRG�EDFN�VXSSRUW

:RUNLQJ�LQ�D�FUDPSHG�VSDFH 6LW�XSULJKW�ZLWK�JRRG�SRVWXUH

,QFRUUHFW�FRPSXWHU�VFUHHQ
SRVLWLRQLQJ

.HHS�IHHW�ëDW�RQ�ëRRU

�sGÖ)g\BXGYh

+HDGDFKHV�DUH�D�SRWHQWLDO�FRQVHTXHQFH

&DXVHV 3UHYHQWLRQ

6WDULQJ�DW�D�FRPSXWHU�IRU
H[WHQGHG�SHULRGV�RI�WLPH

7DNH�SHULRGLF�EUHDNV

:RUNLQJ�ZLWK�SRRU�URRP�OLJKWLQJ 8VH�7)7�UDWKHU�WKDQ�&57

&RPSXWHU�VFUHHQ�JODUH�ëLFNHU 8VH�DQWL�JODUH�VFUHHQV

'LUW�FDQ�FDXVH�H\H�VWUDLQ (QVXUH�JRRG�URRP�OLJKWLQJ

1R�GLUHFW�OLJKW�RQ�VFUHHQ

&OHDQ�GLUW

�¸Ö�
.Ö�ddXOC:jO\Zh

�¸�¸Ö
\YYkZOC:jO\ZÖ�ddXOC:jO\Zh

�GqhXGjjGgh

3DSHU�EDVHG�FRPPXQLFDWLRQ�XVHG�WR�LQIRUP�SHRSOH�DERXW
WKHLU�LQWHUHVWV
6FKRROV�XVH�WKHVH�WR�LQIRUP�SDUHQWV�DERXW�HYHQWV�GDWHV
$GYDQWDJHV

5HOHDVHG�UHJXODUO\
7KH�UHFLSLHQWV�KDYH�D�SHUPDQHQW�FRS\

'LVDGYDQWDJHV
5HTXLUHV�GLVWULEXWLRQ
7KHUH�DUH�QR�VSHFLDO�HéHFWV��VRXQG�YLGHR�DQLPDWLRQ
7KHUH�DUH�SULQWLQJ�FRVWV��SDSHU�LQN

b

5GBhOjGh

&ROOHFWLRQ�RI�ZHESDJHV��WH[W��JUDSKLFV��YLGHR�DQG�VRXQG
+RVWHG�RQ�D�ZHE�VHUYHU�RQ�WKH�LQWHUQHW
1HHG�WR�ZULWH�FRGH�RU�XVH�D�ZHE�DXWKRULQJ�DSSOLFDWLRQ
+\SHUOLQNV�WR�RWKHU�SDJHV�FDQ�EH�DGGHG
,QWHUDFWLYH�ZHEVLWHV�UHTXLUH�SURJUDPPLQJ�NQRZOHGJH
&DQ�XVH�D�FDPHUD��VFDQQHU��PLFURSKRQH�WR�LQSXW�GDWD
8VXDOO\�KLUH�VSDFH�IURP�ZHE�KRVWLQJ�FRPSDQ\
$GYDQWDJHV

$ELOLW\�WR�DGG�VRXQG�YLGHR�DQLPDWLRQ
/LQNV�WR�RWKHU�ZHEVLWHV�K\SHUOLQNV
7KH�XVH�RI�KRW�VSRWV
%XWWRQV�WR�QDYLJDWH�PRYH�DURXQG�WKH�ZHEVLWH
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+LW�FRXQWHUV�WR�VHH�ZKR�KDV�YLVLWHG�WKH�ZHEVLWHV
'LVDGYDQWDJHV

&DQ�EH�KDFNHG�DQG�PRGLêHG�RU�YLUXVHV�LQWURGXFHG
1HHG�IRU�D�FRPSXWHU�DQG�LQWHUQHW�FRQQHFWLRQ
/DFN�RI�SRUWDELOLW\�FRPSDUHG�ZLWK�SDSHU�EDVHG�V\VWHP
1HHG�WR�PDLQWDLQ�ZHEVLWH�RQFH�LW�LV�VHW�XS

b

�kXjOYGEO:Ö)gGhGZj:jO\Zh

8VHV�D�PL[WXUH�RI�PHGLD�WR�SUHVHQW�LQIRUPDWLRQ�
DQLPDWLRQV��YLGHR��VRXQG��WUDQVLWLRQV��K\SHUOLQNV
3URGXFHG�XVLQJ�VRIWZDUH�SDFNDJHV
8VHG�ZLWK�D�SURMHFWRU�VR�ODUJH�DXGLHQFH�FDQ�YLHZ
$GYDQWDJHV

8VH�RI�VRXQG�DQG�DQLPDWLRQ�YLGHR�HéHFWV
,QWHUDFWLYH�K\SHUOLQNV�EXLOW�LQWR�SUHVHQWDWLRQV
0RUH�OLNHO\�WR�KROG�DXGLHQFHÍV�DWWHQWLRQ

'LVDGYDQWDJHV
1HHG�IRU�VSHFLDO�HTXLSPHQW�Ê�H[SHQVLYH
0D\�UHTXLUH�LQWHUQHW�DFFHVV

b

�khOCÖ-C\gGh

0XVLF�VDPSOHUV�DQG�PL[HUV�DOORZ�RULJLQDO�WUDFNV�WKDW�ZHUH
UHFRUGHG�LQ�D�VWXGLR�WR�EH�PRGLêHG
(OHFWURQLF�LQVWUXPHQWV�FDQ�SOD\�EDFN�WKURXJK�HOHFWURQLF
HéHFWV�PDFKLQHV
6\QWKHVL]HUV�FRPELQH�VLPSOH�ZDYH�IRUPV�WR�SURGXFH
FRPSOH[�PXVLF�FUHDWLRQV
(OHFWURQLF�RUJDQV�FDQ�PLPLF�DQ\�RWKHU�LQVWUXPHQW
0XVLF�VFRUHV�FDQ�EH�JHQHUDWHG�IURP�PXVLF�LWVHOI�XVLQJ
VRIWZDUH
6RIWZDUH�FDQ�DXWRPDWLFDOO\�FRUUHFW�PXVLF�QRWHV�LQ�D�VFRUH
7KHUH�LV�QR�QHHG�WR�XQGHUVWDQG�PXVLF�QRWDWLRQ�WR�ZULWH�D
PXVLF�VFRUH
0XVLF�QRWHV�DUH�DXWRPDWLFDOO\�SULQWHG�RXW�LQ�WKH�FRUUHFW
IRUPDW

b


:gj\\Zh

$QLPDWLRQV�FDQ�EH�SURGXFHG�XVLQJ�FRPSXWHU�KDUGZDUH
DQG�VRIWZDUH
:LWK��'�DQLPDWLRQV�REMHFWV�DUH�GHVLJQHG�RQ�D�FRPSXWHU
DQG�D��'�VNHOHWRQ�LV�SURGXFHG
3DUWV�RI�WKH�VNHOHWRQ�DUH�PRYHG�E\�WKH�DQLPDWRU�XVLQJ�NH\
IUDPHV
7KH�GLéHUHQFH�LQ�DSSHDUDQFH�RI�WKH�VNHOHWRQ�LQ�WKHVH�NH\
IUDPHV�LV�DXWRPDWLFDOO\�FDOFXODWHG�E\�WKH�VRIWZDUH�DQG�LV
NQRZQ�DV�WZHHQLQJ�RU�PRUSKLQJ
7KH�êQDO�VWDJH�LV�WR�PDNH�D�UHDOLVWLF�LPDJH�E\�D�WHFKQLTXH
NQRZQ�DV�UHQGHULQJ

b

�XsGghÖïÖ)\hjGgh

$�:RUG�SURFHVVRU�'HVNWRS�SXEOLVKHU�LV�XVHG�WR�FUHDWH�LW
1HHG�WR�KROG�PLQLPXP�DPRXQW�RI�LQIRUPDWLRQ�DQG�EH
DFFHVVLEOH�YHU\�TXLFNO\
1HHG�WR�PDNH�DQ�LPPHGLDWH�LPSDFW�ZKHQ�SHRSOH�ORRN�DW
WKHP
$Q\RQH�FDQ�SURGXFH�WKHP�EXW�WKHUH�DUH�KLJKO\�VNLOOHG
SURIHVVLRQDOV�ZKR�FDQ�SURGXFH�H[SHUW�SRVWHUV
6RPH�SRVWHUV�UHTXLUH�ODUJHU�SULQWHUV�WKDQ�$�
6HTXHQFH�LQ�ZKLFK�D�ëLHU�RU�SRVWHU�LV�SURGXFHG�RQ�D
FRPSXWHU�V\VWHP
$�ZRUG�SURFHVVRU�RU�'73�DSSOLFDWLRQ�LV�RSHQHG

7KH�XVHU�FUHDWHV�IUDPHV��ER[HV�DQG�WH[W�ER[HV
,I�QHFHVVDU\��SKRWRV�DUH�WDNHQ��XVLQJ�D�FDPHUD
7KH�LPDJHV�DUH�XSORDGHG�IURP�WKH�FDPHUD��ORDGHG
IURP�D�&'�'9'��VFDQQHG�IURP�KDUG�FRS\�SKRWRV�RU
GRZQORDGHG�IURP�WKH�LQWHUQHW
7KH�SKRWRV�DUH�VDYHG�WR�D�êOH
7KH�SKRWRV�DUH�LPSRUWHG�RU�FRSLHG�DQG�SDVWHG�LQWR�WKH
GRFXPHQW
7KH�SKRWRV�DUH�HGLWHG�DQG�W\SHG�LQ�RU�LPSRUWHG�IURP�D
êOH�DQG�WKHQ�SXW�LQWR�UHTXLUHG�VW\OH

b

�\BOXGÖ)N\ZGh

:LUHOHVV�GHYLFHV�WKDW�DOORZ�XVHUV�WR�PDNH�SKRQH�FDOOV
IURP�DQ\ZKHUH�ZLWK�FHOO�UHFHSWLRQ
7KH\�FRQQHFW�WR�WKH�WHOHSKRQH�V\VWHP�XVLQJ�UDGLR�VLJQDOV
7KLV�UHTXLUHV�WKHP�WR�EH�LQ�UDQJH�RI�D�PRELOH�WRZHU
8VHG�IRU�FRPPXQLFDWLRQ�YLD

3KRQH�FDOOV
7H[W�PHVVDJLQJ
6RFLDO�0HGLD

b

�ZjGgZGjÖ.GXGdN\Zs¾4!�)

92,3��9RLFH�RYHU�LQWHUQHW�SURWRFRO��LV�D�PHWKRG�XVHG�WR
WDON�WR�SHRSOH�RYHU�LQWHUQHW
92,3�FRQYHUWV�VRXQG��SLFNHG�XS�E\�D�PLFURSKRQH��LQWR
GLVFUHWH�GLJLWDO�SDFNHWV�WKDW�FDQ�EH�VHQW�WR�D�GHVWLQDWLRQ
YLD�WKH�LQWHUQHW

b

)kBXOCOjsÖïÖ
\gd\g:jGÖ�Y:MG

3XEOLFDWLRQV

%XVLQHVV�&DUGV�
0LQLDWXUH�SULQWHG�GRFXPHQWV�WKDW�SURYLGH�LQIRUPDWLRQ
DERXW�WKH�EXVLQHVV�RUJDQLVDWLRQ
8VXDOO\�SULQWHG�RQ�WKLFN�FDUGV
(DVLO\�GLVWULEXWDEOH�WR�SRWHQWLDO�FOLHQWV
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,QIRUPDWLRQ�LQFOXGHV�FRPSDQ\�ORJR��VHUYLFHV��DGGUHVV�
FRQWDFW�QXPEHUV��HPDLO��ZHEVLWH
*LYHV�D�SURIHVVLRQDO�LPSUHVVLRQ

/HWWHUKHDGV�
)RXQG�DW�WKH�WRS�RI�RìFLDO�SULQWHG�GRFXPHQWV�WR�EH
PDLOHG�WR�FOLHQWV�RU�IRU�LQWHUQDO�XVH
0DNHV�LW�FOHDU�WR�UHDGHU�ZKR�WKH�VHQGHU�LV
,QIRUPDWLRQ�LQFOXGHV�FRPSDQ\�ORJR��QDPH��DGGUHVV�
FRQWDFW�QXPEHUV
*LYHV�D�SURIHVVLRQDO�LPSUHVVLRQ
(DV\�WR�UHSO\�WR

)O\HUV�
*HQHUDOO\�SULQWHG�RQ�VLQJOH�VKHHWV�RI�$��SDSHU
+DQGHG�RXW�GLUHFWO\�WR�SHRSOH�IRU�SURPRWLRQV
&KHDS�WR�SURGXFH�DQG�HDVLO\�GLVWULEXWDEOH��ORFDOO\�
,QIRUPDWLRQ�LQFOXGHV�FRPSDQ\�ORJR��SURPRWHG�SURGXFW
RU�VHUYLFH��FRQWDFW�GHWDLOV
0DNHV�LW�HDVLHU�WR�WDUJHW�D�VSHFLêF�DXGLHQFH

%URFKXUHV�
$OVR�FDOOHG�OHDëHWV�	�DUH�OLNH�ë\HUV
'LéHUHQFH�LV�WKDW�WKH\�DUH�RIWHQ�IROGHG�LQWR�VHFWLRQV
/HIW�RQ�FRXQWHUV�IRU�SLFN�XS�UDWKHU�WKDQ�KDQGHG�RXW
,QIRUPDWLRQ�LQFOXGHV�FRPSDQ\�ORJR��SURPRWHG�SURGXFW
RU�VHUYLFH��FRQWDFW�GHWDLOV
0DNHV�LW�HDVLHU�WR�WDUJHW�D�VSHFLêF�DXGLHQFH

�¸�¸Ö�:j:Ö�:ZEXOZMÖ�ddXOC:jO\Zh

-kgpGsh

$OO�GDWD�KDQGOLQJ�VWDUWV�ZLWK�GDWD�FROOHFWLRQ
'DWD�FDSWXUH�IRUPV�FDQ�EH�XVHG�IRU�PDQ\�DSSOLFDWLRQV
'HFLGH�ZKDW�QHHGV�WR�EH�FROOHFWHG�DQG�WKHQ�ZKDW
TXHVWLRQV�VKRXOG�EH�XVHG�WR�FROOHFW�LW
3DSHU�RU�HOHFWURQLFDOO\

5XOHV�IRU�FUHDWLQJ�IRUPV
0DNH�WKHP�ORRN�RìFLDO
6SDFHV�VKRXOG�EH�WKRXJKW�DERXW�JLYLQJ�HQRXJK�VSDFH
IRU�DQVZHUV
5HVWULFW�WKH�DPRXQW�RI�SRVVLEOH�DQVZHUV��GR�QRW�XVH
RSHQ�TXHVWLRQV
,I�RSHQ�TXHVWLRQV�DUH�XVHG�OLPLW�WKH�DPRXQW�RI�VSDFH
DYDLODEOH�IRU�DQVZHUV
$VNLQJ�IRU�Ì1DPHÍ�QHHGV�WR�EH�FDUHIXOO\�WKRXJKW�DERXW

$UH�\RX�DVNLQJ�IRU�VHQVLWLYH�LQIRUPDWLRQ"
3HRSOH�PD\�QRW�IHHO�FRPIRUWDEOH�EHLQJ�WUXWKIXO

:KDW�QDPHV�GR�\RX�ZDQW"
)LUVW�QDPH��IDPLO\�QDPH�HWF�

'DWH�RI�%LUWK
:KDW�IRUPDW�GR�\RX�ZDQW�LW�LQ"

*LYH�LQVWUXFWLRQV�DERXW�KRZ�WR�DQVZHU�TXHVWLRQV
+RZ�ZLOO�WKH�GDWD�EH�FROOHFWHG"

3DSHU�VXUYH\V�DUH�VFDQQHG�XVLQJ�205�RU�2&5
$GYDQWDJHV

)DVWHU�WR�JHW�UHVXOWV
)HZHU�HUURUV
,W�LV�HDVLHU�WR�GR�VWDWLVWLFDO�DQDO\VLV
/HVV�H[SHQVLYH�WR�FDUU\�RXW��UHTXLUHV�IHZHU�SHRSOH

2QOLQH�TXHVWLRQQDLUHV
8VXDOO\�XVH�UDGLR�EXWWRQV
1R�GDWD�SUHSDUDWLRQ�QHHGHG
5HVXOWV�VHQW�GLUHFWO\�WR�GDWDEDVH�IRU�DQDO\VLV

b

�EEgGhhÖ�Ohjh

$Q�DGGUHVV�ERRN�RQ�D�FRPSXWHU�RU�PRELOH�SKRQH�PLJKW�KDYH
D�FRQWDFWÍV�KRPH�DGGUHVV��SKRQH�QXPEHU��HPDLO�DGGUHVV�
SHUVRQDO�LQIRUPDWLRQ�OLNH�WKH�GDWH�RI�ELUWK�HWF�

b


XkBhÖïÖ-\COGjsÖ,GC\gEh

1HHG�WR�NHHS�D�UHFRUG�RQ�PHPEHUV�XVXDOO\�LQ�D�GDWDEDVH
8VXDOO\�SD\PHQW�GHWDLOV��FRQWDFW�GHWDLOV�DQG�LQWHUHVWV
,W�PDNHV�LW�HDV\�WR�PDWFK�SHRSOH�ZLWK�LQWHUHVWV�DQG�VHQG
LQIRUPDWLRQ�DERXW�ZKDW�WKH\�DUH�LQWHUHVWHG�LQ
7KLV�FDQ�EH�GRQH�P\�XVLQJ�PDLO�PHUJLQJ
(DV\�WR�FKHFN�PHPEHUVKLSV�DQG�VHQG�RXW�UHPLQGHUV
,W�LV�LPSRUWDQW�WR�IROORZ�WKH�GDWD�SURWHFWLRQ�DFW

b

-CN\\XÖ,Gd\gjh

'DWDEDVH�DSSOLFDWLRQV�VXFK�DV�6,06�VWRUH�ODUJH�DPRXQWV
RI�GDWD�ZKLFK�FDQ�EH�XVHG�WR�FUHDWH�DQQXDO�DQG�WHUPO\
VFKRRO�UHSRUWV
7KLQJV�DEOH�WR�EH�JDWKHUHG�IURP�KHUH�DUH�

'DWD�LQGLYLGXDO�WR�VWXGHQW�Ê�WHVWV�H[DP�UHVXOWV
6WXGHQW�SURJUHVV�Ê�WDUJHW�JUDGHV�EHLQJ�PHW�RU�QRW
1XPEHU�RI�DEVHQFHV�Ê�FUHDWH�D�SHUFHQWDJH�RI�DPRXQW
RI�GD\V�DWWHQGHG�VFKRRO
7HDFKHU�FRPPHQWV�Ê�DGGV�FRPPHQWV�RQ�WR�UHSRUW

�¸�¸Ö�G:hkgGYGZjÖ�ddXOC:jO\Zh

6HQVRUV�DUH�XVHG�WR�VHQG�GDWD�WR�D�FRPSXWHU�ZKHUH�WKH
GDWD�LV�SURFHVVHG
7KH�FRPSXWHU�VLPSO\�UHYLHZV�WKH�GDWD�IURP�WKH�VHQVRUV
�E\�FRPSDULQJ�LW�WR�GDWD�VWRUHG�LQ�PHPRU\��DQG�XSGDWHV
LWV�êOHV�DQG�RU�JLYHV�D�ZDUQLQJ�VLJQDO�LI�WKH�YDOXHV�DUH
RXWVLGH�JLYHQ�SDUDPHWHUV
1R�FKDQJHV�WR�WKH�SURFHVV�DUH�PDGH
([DPSOHV�

6FLHQWLêF�H[SHULPHQWV
:HDWKHU�VWDWLRQV

b

�Z:X\MkGÖïÖ�OMOj:XÖ�:j:
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'LJLWDO�GDWD��GLVFUHWH��ê[HG�YDOXH��XVHG�E\�FRPSXWHUV�
$QDORJXH�GDWD�VLJQDOV��FRQWLQXRXV�YDOXH�WKDW�YDULHV
VPRRWKO\

$QDORJXH�GHYLFH� �PHDVXUH�OHQJWK��ZHLJKW�
WHPSHUDWXUH�HWF�
(�J��7KHUPRPHWHU�Ê�UHSUHVHQWV�WHPS��E\�WKH�KHLJKW�RI
WKH�OLTXLG�FROXPQ
6HQVRUV��PHDVXUH�SK\VLFDO�DQG�DQDORJXH�TXDOLWLHV

$QDORJXH�GDWD�IURP�VHQVRUV�QHHGV�WR�EH�FRQYHUWHG�LQWR
GLJLWDO�GDWD�XVLQJ�DQ�DQDORJXH�WR�GLJLWDO�GDWD�FRQYHUWHU
�$'&��VR�WKDW�WKH�FRPSXWHU�FDQ�XQGHUVWDQG�DQG�SURFHVV
WKH�GDWD�IURP�WKH�VHQVRUV
,I�WKH�FRPSXWHU�VHQGV�VLJQDOV�WR�PRWRUV��YDOYHV��HWF��WKHQ
WKLV�GDWD�DOVR�QHHGV�WR�EH�FRQYHUWHG�WR�DQDORJXH�XVLQJ�D
GLJLWDO�WR�DQDORJXH�FRQYHUWHU��'$&��VR�WKDW�WKH�FRPSXWHU
FDQ�HéHFWLYHO\�FRQWURO�WKHVH�GHYLFHV

b

�Z:X\MkGÖj\Ö�OMOj:XÖ
\ZpGgjGgÖÅ��
Æ

8VHG�ZKHQ�\RX�ZDQW�WR�DWWDFK�DQ�DQDORJXH�LQSXW�GHYLFH�WR
D�GLJLWDO�GHYLFH�VXFK�DV�D�FRPSXWHU�
7KLV�LV�VR�WKH�DQDORJXH�GDWD�FDQ�EH
XQGHUVWRRG�SURFHVVHG�E\�WKH�FRPSXWHU�VLQFH�FRPSXWHUV
RQO\�ZRUN�Z�GLJLWDO�GDWD
(�J��:KHQ�SURFHVVLQJ�GDWD�VHQW�IURP�D�VHQVRU

b

�OMOj:XÖj\Ö�Z:X\MkGÖ
\ZpGgjGgÖÅ��
Æ

8VHG�ZKHQ�\RX�ZDQW�WR�DWWDFK�DQ�DQDORJXH�RXWSXW�GHYLFH
WR�D�GLJLWDO�GHYLFH�VXFK�DV�D�FRPSXWHU
(�J��,I�WKH�FRPSXWHU�LV�EHLQJ�XVHG�WR�FRQWURO�D�GHYLFH
�PRWRU�YDOYH��WKH�GHYLFH�ZLOO�EH�FRQWUROOHG�E\�YDULDEOH
YROWDJHV��WKH�'$&�ZLOO�EH�XVHG�WR�VHQG�RXW�DQDORJXH
VLJQDOV

b

)\XXkjO\ZÖ�\ZOj\gOZM

([DPSOH��PRQLWRULQJ�R[\JHQ�OHYHOV�LQ�D�ULYHU
6HQVRUV�UHDG�GDWD�IURP�WKH�ULYHU��R[\JHQ�OHYHOV�DQG
DFLGLW\�OHYHOV�XVLQJ�D�S+�VHQVRU�
7KH�GDWD�IURP�WKH�VHQVRUV�LV�FRQYHUWHG�LQWR�GLJLWDO�XVLQJ
DQ�$'&
7KH�FRPSXWHU�VWRUHV�WKH�UHFHLYHG�GDWD
7KH�R[\JHQ�OHYHOV�DQG�DFLGLW\�OHYHOV�DUH�FRPSDUHG�WR�WKH
KLVWRULFDO�GDWD�VWRUHG�LQ�PHPRU\�DQG�WKH\�DUH�DOVR
FRPSDUHG�WR�DODUP�OHYHOV�VWRUHG�LQ�PHPRU\
2QH�RI�WZR�WKLQJV�ZLOO�QRZ�KDSSHQ��HLWKHU�WKH�GDWD�LV
WUDQVIHUUHG�WR�D�&'�'9'�RU�WR�D�PHPRU\�VWLFN�DQG�WDNHQ
DZD\�IRU�DQDO\VLV�ODWHU�RU�WKH�FRPSXWHU�LV�FRQQHFWHG�LQWR
D�PRELOH�SKRQH�QHWZRUN�DQG�WUDQVPLWV�WKH�GDWD�EDFN
DXWRPDWLFDOO\�WR�WKH�PRQLWRULQJ�VWDWLRQ

b

�ZjGZhOpGÖ
:gGÖ/ZOjhÖOZÖ�\hdOj:Xh

6HQVRUV�UHDG�NH\�YLWDO�VLJQV��VXFK�DV�SXOVH�KHDUW�UDWH�
WHPSHUDWXUH��EORRG�SUHVVXUH��UHVSLUDWLRQ��HWF��
7KH�GDWD�IURP�WKH�VHQVRUV�LV�FRQYHUWHG�LQWR�GLJLWDO�XVLQJ
DQ�$'&
7KH�GDWD�LV�VWRUHG�LQ�WKH�FRPSXWHU�PHPRU\
7KH�FRPSXWHU�FRPSDUHV�WKH�GDWD�IURP�WKH�VHQVRU�ZLWK
WKH�YDOXHV�VWRUHG�LQ�LWV�PHPRU\
7KH�UHVXOWV�DUH�RXWSXW�RQ�D�VFUHHQ�LQ�WKH�IRUP�RI�JUDSKV
DQG�RU�GLJLWDO�UHDG�RXWV
$Q�DODUP�LV�DFWLYDWHG�LI�DQ\�RI�WKH�GDWD�LV�RXWVLGH
DFFHSWDEOH�SDUDPHWHUV
7KH�V\VWHP�FRQWLQXHV�WR�PRQLWRU�WKH�SDWLHQW�XQWLO�WKH
FRPSXWHU�LV�WXUQHG�Ré

b

�Ep:Zj:MGhÖ\LÖ/hOZMÖ
\YdkjGghÖOZ

0HDVXUHPHQW

7KH�FRPSXWHU�ZLOO�QRW�IRUJHW�WR�WDNH�UHDGLQJV
7KH�FRPSXWHUÍV�UHVSRQVH�WLPH�LV�PXFK�IDVWHU��ZKLFK�LV
SDUWLFXODUO\�LPSRUWDQW�LQ�WKH�SDWLHQW�PRQLWRULQJ�H[DPSOH
'RFWRUV��QXUVHV��VFLHQWLVWV��HWF��FDQ�DOO�JHW�RQ�ZLWK�RWKHU
WDVNV�ZKLOH�WKH�PRQLWRULQJ�LV�GRQH�DXWRPDWLFDOO\
&RPSXWHU�JLYH����KRXUV�FRYHU�HYHU\�GD\��L�H�������
7KH�UHDGLQJV�ZLOO�WHQG�WR�EH�PRUH�DFFXUDWH
5HDGLQJV�FDQ�EH�WDNHQ�PRUH�IUHTXHQWO\�LI�WKH\�DUH�GRQH
E\�D�FRPSXWHU�DQG�VHQVRUV
,W�FRXOG�DOVR�EH�VDIHU�LI�ZKDWHYHU�LV�EHLQJ�PRQLWRUHG�PD\
KDYH�SRWHQWLDO�KD]DUGV��H�J��FKLOGUHQ�IDOOLQJ�LQWR�WKH�ULYHU
ZKLOVW�DWWHPSWLQJ�WR�WDNH�UHDGLQJV�

b

�Oh:Ep:Zj:MGhÖ\LÖ/hOZMÖ
\YdkjGghÖOZ

0HDVXUHPHQW

([SHQVLYH�WR�SXUFKDVH�DQG�VHW�XS
,I�SHUIRUPHG�IRU�HGXFDWLRQDO�SXUSRVHV��UHGXFHG�SUDFWLFDO
KDQGV�RQ�H[SHULHQFH�DQG�OHDUQLQJ�
:LOO�QRW�IXQFWLRQ�LQ�D�SRZHU�FXW�LI�QR�EDFNXS�SRZHU
SUHVHQW��H[SHQVLYH�WR�KDYH�UHOLDEOH�EDFNXS�SRZHU�

�¸�¸Ö�OCg\dg\CGhh\ghÖOZÖ
\Zjg\X
�ddXOC:jO\Zh

6HQVRUV�DUH�XVHG�WR�VHQG�GDWD�WR�D�FRPSXWHU�ZKHUH�WKH
GDWD�LV�SURFHVVHG
7KH�FRPSXWHU�UHYLHZV�WKH�GDWD�IURP�WKH�VHQVRUV��E\
FRPSDULQJ�LW�WR�GDWD�VWRUHG�LQ�PHPRU\�
,I�WKH�YDOXHV�DUH�RXWVLGH�WKH�JLYHQ�SDUDPHWHUV�SUH�VHW
YDOXH�LW�DFWV�WR�WU\�DQG�JHW�WKH�YDOXHV�ZLWKLQ�DFFHSWDEOH
UDQJHV
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,W�GRHV�WKLV�E\�VHQGLQJ�VLJQDOV�WR�GHYLFHV�FRQWUROOLQJ�WKH
SURFHVV

b

.kgjXGÖ�g:dNOCh

%DVHG�RQ�FRPSXWHU�ODQJXDJH�FDOOHG�/2*2�DQG�LV�QRZ
XVXDOO\�NQRZQ�DV�WXUWOH�JUDSKLFV
,W�LV�WKH�FRQWURO�RI�WKH�PRYHPHQW�RI�D�ÌWXUWOHÍ�RQ�D
FRPSXWHU�VFUHHQ�E\�VHYHUDO�NH\�LQVWUXFWLRQV�ZKLFK�FDQ�EH
W\SHG�LQ
7KH�XVH�RI�ÌUHSHDWÍ�LQVWUXFWLRQV�PDNHV�D�SLHFH�RI�FRGH
PRUH�HìFLHQW

&RPPDQG 0HDQLQJ

)25:$5'� 0RYH� �FP�IRUZDUG

%$&.:$5'� 0RYH� �FP�EDFNZDUG

/()7� 7XUQ�OHIW�WKURXJK� �GHJUHHV

5,*+7� 7XUQ�ULJKW�WKURXJK� �GHJUHHV

5(3($7� 5HSHDW�QH[W�VHW�RI�LQVWUXFWLRQV� �WLPHV

(1'5(3($7 )LQLVK�WKH�UHSHDW�ORRS

3(183 /LIW�WKH�SHQ�XS

3(1'2:1 /RZHU�WKH�SHQ

b

�kj\Y:jOCÖ5:hNOZMÖ�:CNOZGh

+DYH�D�PLFURSURFHVVRU�LQ�WKHP�ZKLFK�FRQWDLQV�WKH
VRIWZDUH�ZKLFK�FRQWUROV�WKH�ZDVKLQJ�PDFKLQH
$SSOLQJ�WKH�IDFWRUV

,QSXWV
3UHVVXUH�VHQVRU�RQ�WKH�GRRU�WR�GHWHFW�LI�RSHQ�RU
FORVHG
6HQVRU�WR�GHWHFW�LI�WKH�UHTXLUHG�OHYHO�RI�ZDWHU�LV�LQ
7HPSHUDWXUH�VHQVRU�WR�FKHFN�WHPSHUDWXUH

2XWFRPH
&ORWKHV�KDYH�EHHQ�ZDVKHG

2XWSXWV
+HDWHU
0RWRU�WR�VSLQ�GUXP
/LJKWV�RQ�PDFKLQH�WR�VKRZ�XVHU�VWDJH�WKH�F\FOH�LV
DW
$FWXDWRUV�WR�WXUQ�WKH�LQOHW�YDOYHV�RQ�WR�DOORZ�KRW
DQG�FROG�ZDWHU�LQWR�WKH�PDFKLQH
$FWXDWRU�WR�WXUQ�WKH�RXWOHW�YDOYH�RQ�WR�OHW�WKH�ZDWHU
RXW�RI�WKH�PDFKLQH�ZKHQ�WKH�ZDVK�LV�FRPSOHWH
$Q�DFWXDWRU�WR�FRQWURO�WKH�SXPS

3URFHVVLQJ
6RIWZDUH�WR�PDNH�GHFLVLRQV�ZKLFK�ZLOO�DOORZ�WKH
FORWKHV�WR�EH�ZDVKHG

7LPH�WDNHQ�EHIRUH�QH[W�LQSXWV
7LPHU�DV�SDUW�RI�WKH�VRIWZDUH

7LPH�GLéHUHQW�F\FOHV��ZKHQ�WR�DGG
VRDS�FRQGLWLRQHU�HWF��
7LPH�GHOD\�LQ�PHDVXULQJ�WHPSHUDWXUH

1HHGV�WR�EH�WLPH�IRU�FKDQJHV�WR�KDYH�HéHFW
8QPDQDJHDEOH�VLWXDWLRQV

'RRU�PD\�QRW�EH�VKXW
1HHGV�WR�GUDZ�XVHUÍV�DWWHQWLRQ
8VXDOO\�D�EX]]HU�DQG�OLJKW

b


GZjg:XÖ�G:jOZMÖ-shjGY

$SSO\LQJ�IDFWRUV
,QSXWV

,QSXWV�IURP�WKH�XVHU
5RRP�WHPSHUDWXUH�UHTXLUHG
7LPH�V\VWHPV�WXUQV�RQ�Ré

,QSXWV�IURP�WKH�V\VWHP
$FWXDO�URRP�WHPSHUDWXUH
&ORFN�JLYLQJ�WKH�WLPH

2XWFRPH
+HDWLQJ�RU�FRROLQJ�URRP�GXULQJ�WKH�UHTXLUHG�WLPHV

2XWSXWV
%RLOHU
$LU�FRQGLWLRQHU

3URFHVVLQJ
&KHFN�WLPH�DJDLQVW�WKH�RQH�LQSXW�DQG�VZLWFKHV�RQ
ZKHQ�WKDW�WLPH�LV�UHDFKHG
6DPH�GRQH�WR�FKHFN�ZKHQ�WR�WXUQ�Ré
:KHQ�RQ��PLFURSURFHVVRU�UHDGV�WHPSHUDWXUH�IURP
VHQVRU�DQG�FRPSDUHV�LW�ZLWK�GHVLUHG�WHPSHUDWXUH

,I�WRR�ORZ��LW�ZLOO�KHDW�XS�E\�WXUQLQJ�WKH�ERLOHU�RQ
DQG�LI�LWÍV�WRR�KLJK�LW�ZLOO�WXUQ�WKH�DLU�FRQGLWLRQHU
RQ
7KHVH�ZLOO�VWD\�RQ�XQWLO�GHVLUHG�WHPSHUDWXUH�LV
UHDFKHG

b

�kj\Y:jOCÖ
\\WGgh

+DYH�WHPSHUDWXUH�VHQVRUV�DQG�WLPHUV�ZLWK�PDQXDO
FRQWUROV�WR�VHW�VWDUW�DQG�HQG�WLPHV��DQG�WHPSHUDWXUH�IRU
FRRNLQJ�
:RUNLQJ�VLPLODU�WR�&HQWUDO�+HDWLQJ�6\VWHP�

b

	kgMX:gÖ�X:gYh

%XUJODU�DODUPV�GHWHFW�DQ\�LQWUXVLRQ�
6HQVRUV�VXFK�DV�PRWLRQ�VHQVRUV��GRRU�DQG�ZLQGRZ
VHQVRUV��PDJQHWLF�VHQVRUV��PXOWL�IXQFWLRQDO�VHQVRUV
�YLEUDWLRQ��VKXWWHU��DQG�WHPSHUDWXUH��PHDVXUH�WKH
SK\VLFDO�TXDQWLW\�DQG�LQSXWV�WKH�YDOXH�WR�D
PLFURSURFHVVRU�
7KH�PLFURSURFHVVRU�FRPSDUHV�WKH�LQSXW�YDOXHV�ZLWK
WKH�SUHVHW�YDOXHV��LI�FKDQJHV�DUH�GHWHFWHG��WKH
PLFURSURFHVVRU�VHQGV�VLJQDOV�WR�WKH�DFWXDWRU
7KH�DFWXDWRU�DFWLYDWHV�WKH�VLUHQV�RU�JLYHV�D�SKRQH�FDOO
RU�PHVVDJHV�WKH�LQSXW�PRELOH�QXPEHU�

? ?

? ?

+ +

+ +
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b

�X:hhN\khG

7HPSHUDWXUH�FRQWUROOHG�WKH�VDPH�DV�FHQWUDO�KHDWLQJ
V\VWHP
+XPLGLW\�PXVW�DOVR�EH�FRQWUROOHG

+XPLGLW\�VHQVRU�WHOOV�FRPSXWHU�KRZ�KXPLG�LW�LV
&RPSXWHU�WKHQ�GHFLGHV�WR�WXUQ�WKH�ZDWHU�VXSSO\�WR
VSUD\HUV

:LQGRZV�DOVR�RSHUDWHG�E\�WKH�FRPSXWHU
1HHG�WR�êQG�WKH�EDODQFH�RI�KRZ�RIWHQ�WR�KDYH�ZLQGRZV
RSHQ

%OLQGV�WKDW�FDQ�EH�FRPSXWHU�FRQWUROOHG
/LJKW�VHQVRU�PHDVXUHV�OLJKW�LQWHQVLW\
:KHQ�VXQ�LV�VWURQJ�WKH�FRPSXWHU�DFWXDWHV�HOHFWULF
PRWRUV�ZKLFK�FORVH�EOLQGV

&RQWURO�LQ�JODVVKRXVH�LV�PRUH�OLNHO\�WR�EH�XVHG�LQ
FRPPHUFLDO�DUHDV�RU�ODUJH�JODVVKRXVHV�QRW�LQ�JDUGHQV

�¸�¸Ö�\EGXXOZMÖ�ddXOC:jO\Zh

$�PDWKHPDWLFDO�FRPSXWHU�PRGHO�LV�FUHDWHG�WR�PDQLSXODWH
YDULDEOHV�DQG�VHH�UHDO�WLPH�FKDQJHV�LQ�WHUPV�RI�êJXUHV�
8VHG�WR�êQG�KRZ�PHFKDQLVPV�FRQWURO�D�V\VWHP�
$GYDQWDJHV�

&KHDSHU�WKDQ�EXLOGLQJ�SK\VLFDO�V\VWHP�WR�WHVW
6DIHU�WKDQ�EXLOGLQJ�V\VWHP�DQG�H[SHULPHQWLQJ
(DVLHU�WR�H[SHULPHQW�ZLWK�YDULRXV�VFHQDULRV
4XLFNHU�DV�QR�QHHG�WR�EXLOG�V\VWHP
1HDU�LPSRVVLEOH�WHVWV�LQYROYLQJ�VSDFH�DQG�YROFDQLF
VFHQDULRV�FDQ�EH�PRGHOOHG�ULVN�IUHH

:KDW�LI�DQDO\VLV�FDQ�EH�FRQGXFWHG�WKDW�DOORZ�D�FHUWDLQ
êJXUH�WR�EH�FRPSXWHG�E\�OHWWLQJ�WKH�FRPSXWHU�FKDQJH
RWKHU�YDULDEOHV�WKDW�DéHFW�WKH�YDOXH�QHHGHG�WR�EH�VHW�

(�J��

:KHQ�PDNLQJ�D�FRPSXWHU�PRGHO��FRQVLGHU�
:KDW�DQG�KRZ�GDWD�VKRXOG�EH�FROOHFWHG
:RUNLQJ�RI�WKH�V\VWHP�LQ�UHDO�OLIH�

�¸�¸Ö�ddXOC:jO\ZhÖOZÖ�:ZkL:CjkgOZM
�ZEkhjgOGh

,\B\jOCh

5RERWV�DUH�XVHG�LQ�PDQ\�DUHDV�RI�PDQXIDFWXULQJ��IURP
KHDY\�ZRUN�ULJKW�WKURXJK�WR�GHOLFDWH�RSHUDWLRQV�H�J��FDU
ERGLHV��ZHOGLQJ�ERG\ZRUN��PDQXIDFWXULQJ�RI�PLFURFKLSV
HWF�
&RQWURO�RI�URERWV�LV�HLWKHU�WKURXJK�HPEHGGHG
PLFURSURFHVVRUV�RU�OLQNHG�WR�D�FRPSXWHU�V\VWHP
3URJUDPPLQJ�RI�WKH�URERW�WR�GR�D�WDVN�LV�JHQHUDOO\�GRQH�LQ
WZR�ZD\V�

7KH�URERW�LV�SURJUDPPHG�ZLWK�D�VHTXHQFH�RI
LQVWUXFWLRQV�ZKLFK�DOORZ�LW�WR�FDUU\�RXW�D�VHULHV�RI�WDVNV
$OWHUQDWLYHO\��D�KXPDQ�RSHUDWRU�PDQXDOO\�FDUULHV�RXW
D�VHULHV�RI�WDVNV�DQG�KRZ�HDFK�WDVN�LV�GRQH�LV�UHOD\HG
EDFN�WR�WKH�URERW��HPEHGGHG�SURFHVVRU��RU�FRQWUROOLQJ
FRPSXWHU��7KH�VHTXHQFH�RI�LQVWUXFWLRQV�LV
UHPHPEHUHG�VR�WKDW�WKH�URERW�FDQ�DXWRPDWLFDOO\�FDUU\
RXW�HDFK�WDVN�LGHQWLFDOO\�HDFK�WLPH��H�J��DVVHPEOLQJ
SDUWV�LQ�D�WHOHYLVLRQ�

5RERWV�DUH�RIWHQ�HTXLSSHG�ZLWK�VHQVRUV�VR�WKH\�FDQ
JDWKHU�LPSRUWDQW�LQIRUPDWLRQ�DERXW�WKHLU�VXUURXQGLQJV
6HQVRUV�DOVR�SUHYHQW�WKHP�IURP�GRLQJ�ÌVWXSLG�WKLQJVÍ��VXFK
DV�VWRSSLQJ�D�URERW�VSUD\LQJ�D�FDU�LI�QR�FDU�LV�SUHVHQW��RU
VWRSSLQJ�WKH�VSUD\LQJ�RSHUDWLRQ�LI�WKH�VXSSO\�RI�SDLQW�KDV
UXQ�RXW�HWF�
5RERWV�DUH�YHU\�JRRG�DW�UHSHWLWLYH�WDVNV
+RZHYHU��LI�WKHUH�DUH�PDQ\�GLéHUHQW�WDVNV��H�J��PDNLQJ
VSHFLDOLVW�JODVVZDUH�IRU�VRPH�VFLHQWLêF�ZRUN��WKHQ�LW�LV
RIWHQ�EHWWHU�WR�VWLOO�XVH�KXPDQ�RSHUDWRUV

�Ep:Zj:MGh

5RERWV�FDQ�ZRUN�LQ�HQYLURQPHQWV�KDUPIXO�WR�KXPDQ
RSHUDWRUV
7KH�FDQ�ZRUN�QRQ�VWRS�������
7KH\�DUH�OHVV�H[SHQVLYH�LQ�WKH�ORQJ�WHUP��WKH\�GRQÍW�QHHG
ZDJHV��KRZHYHU�WKH\�DUH�H[SHQVLYH�WR�EX\�LQLWLDOO\
3URGXFWLYLW\�LV�KLJKHU��VLQFH�WKH\�GR�QRW�QHHG�KROLGD\V��DUH
QRW�LOO�HWF�
7KHUH�LV�JUHDWHU�FRQVLVWHQF\�Ê�HYHU\�FDU�FRPLQJ�Ré�D
SURGXFWLRQ�OLQH�LV�LGHQWLFDO
7KH\�FDQ�GR�ERULQJ��UHSHWLWLYH�WDVNV��OHDYLQJ�KXPDQV�IUHH
WR�GR�PRUH�VNLOOHG�ZRUN

�Oh:Ep:Zj:MGh

5RERWV�êQG�LW�GLìFXOW�WR�GR�ÌXQXVXDOÍ�WDVNV��H�J��RQH�Ré
JODVVZDUH�IRU�D�FKHPLFDO�FRPSDQ\�
7KH\�UHSODFH�VNLOOHG�ODERXU��OHDGLQJ�WR�XQHPSOR\PHQW
6LQFH�URERWV�GR�PDQ\�RI�WKH�WDVNV�RQFH�GRQH�E\�KXPDQV�
WKHUH�LV�D�ULVN�RI�GH�VNLOOLQJ
%HFDXVH�URERWV�DUH�LQGHSHQGHQW�RI�WKH�VNLOOV�EDVH�
IDFWRULHV�FDQ�EH�PRYHG�DQ\ZKHUH�LQ�WKH�ZRUOG��DJDLQ
FDXVLQJ�XQHPSOR\PHQW
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�¸�¸Ö-CN\\XÖ�:Z:MGYGZjÖ-shjGYh

/HDUQHU�UHJLVWUDWLRQ�DQG�DWWHQGDQFH
,'�FDUGV�ZLWK�PDJQHWLF�WDSHV��7KH�VWXGHQWV�ZLOO�KDYH
WR�VZLSH�WKHLU�,'�FDUGV��ZKLFK�FRQWDLQ�WKH�VWXGHQWÍV
QDPH��VFKRROÍV�QDPH��GDWH�RI�ELUWK�DQG�WKH
UHJLVWUDWLRQ�,'��ZKHQ�WKH\�HQWHU�DQG�OHDYH�WKH�VFKRRO�
WKLV�ZD\�WLPH�LV�VDYHG�DQG�WKH�DWWHQGDQFH�LV�PRUH
DFFXUDWH�
%LRPHWULFV��(YHU\�VWXGHQWÍV�êQJHUSULQW�LV�VWRUHG�RQ�D
GDWDEDVH�DORQJ�ZLWK�WKHLU�SHUVRQDO�LQIRUPDWLRQ��WKH
VWXGHQWV�PXVW�SXW�WKHLU�êQJHU�RQ�D�êQJHUSULQW�VFDQQHU
WR�HQWHU�RU�OHDYH�WKH�VFKRRO�SUHPLVHV�

$GYDQWDJHV 'LVDGYDQWDJHV

)LQJHUSULQWV�DUH�XQLTXH��VR
DQRWKHU�VWXGHQW�FDQÍW�JLYH

WKHLU�DWWHQGDQFH�IRU
VRPHERG\�HOVH��OLNH�ZLWK�DQ�,'

FDUG�

&ROOHFWLQJ�HYHU\�VWXGHQWÍV
êQJHUSULQW�LQLWLDOO\�LV�WLPH�

FRQVXPLQJ�

,'�FDUGV�FDQ�EH�ORVW��ZKHUHDV
êQJHUSULQWV�FDQÍW�EH�

)LQJHUSULQW�VFDQQHUV�DUH
PRUH�H[SHQVLYH�WKDQ

PDJQHWLF�VWULSH�UHDGHUV�

0DJQHWLF�êHOGV�FDQ�DéHFW�DQ
,'�FDUG�

'DPDJHV�RQ�WKH�êQJHU�ZLOO
GHQ\�DFFHVV�

&RSLHV�RI�,'�FDUGV�FDQ�EH
PDGH�HDVLO\�

7KHUH�LV�DQ�LQYDVLRQ�RI�SULYDF\
LQ�VWRULQJ�êQJHUSULQWV�RQ�D

VFKRRO�GDWDEDVH�

/HDUQHU�SHUIRUPDQFH
6SUHDGVKHHWV�FDQ�EH�XVHG�WR�UHFRUG�VWXGHQWVÍ
SHUIRUPDQFHV��,W�LV�HDVLHU�WR�FRPSDUH�HDFK�RWKHUÍV
SHUIRUPDQFHV�DQG�DQ�LQGLYLGXDO�VWXGHQWÍV
SHUIRUPDQFH�RYHU�WKH�DFDGHPLF�\HDU�

2UJDQLVLQJ�H[DPLQDWLRQV
0DNHV�VXUH�WKDW�WKH�VWXGHQWV�DUH�HQUROOHG�IRU�WKH�ULJKW
H[DPV�
3ULQWV�WKH�H[DP�WLPHWDEOHV�
$OORWV�H[DPLQDWLRQ�URRPV�DQG�WKH�LQYLJLODWRU�
*DWKHUV�WKH�UHVXOWV�DQG�SXWV�WKHP�LQWR�WKH�VWXGHQW
GDWDEDVH�

&UHDWLQJ�WLPHWDEOHV�DQG�PDQDJLQJ�WHDFKLQJ
FRYHU�VXEVWLWXWLRQ

&RQVLGHUV�WKH�VWXGHQWÍV�FKRLFHV��DYDLODELOLW\�RI
WHDFKHUV�DQG�URRPV��VXEMHFW�FODVKHV�DQG�WKH�QXPEHU
RI�KRXUV�QHHGHG�IRU�HDFK�VXEMHFW�WR�SURGXFH�DFFXUDWH
WLPHWDEOHV�WKDW�FDQ�HDVLO\�EH�PDGH�FKDQJHV�WR�DQG
FRYHU�ZLWK�WHDFKHU�WR�EH�VXEVWLWXWHG�

6FKRRO�PDQDJHPHQW�V\VWHPV�

$GYDQWDJHV 'LVDGYDQWDJHV

$EVHQWHHLVP�FDQ�EH
DGGUHVVHG�PRUH�HDVLO\�

2SHUDWLQJ�WKH�VRIWZDUH�ZLOO
QHHG�VRPH�WUDLQLQJ�

3DUHQWV�DUH�NHSW�XSGDWHG�
7KH�LQLWLDO�FRVW�RI�WKH�VRIWZDUH

LV�H[SHQVLYH�

$GYDQWDJHV 'LVDGYDQWDJHV

5HGXFHG�ZRUNORDG�IRU
WHDFKHUV�

8QDXWKRULVHG�DFFHVV�ZLOO�KDYH
WR�EH�SUHYHQWHG�DV�WKHUH�LV
ORWV�RI�SHUVRQDO�LQIRUPDWLRQ�

7KH\�DUH�KHOSIXO�IRU�WKH
GHFLVLRQ�PDNLQJ�RI�WKH

DGPLQLVWUDWLRQ�GHSDUWPHQW

�¸�¸Ö	\\WOZMÖ-shjGYh

%RRNLQJ�V\VWHPV�DUH�XVHG�IRU�WUDQVSRUW��ëLJKWV��WUDLQV�DQG
EXVHV���FLQHPDV�DQG�WKHDWUHV

7KHDWUH�ERRNLQJ�V\VWHP�H[DPSOH�

&XVWRPHU�FOLFNV�RQ�SHUIRUPDQFH�WKH\�ZLVK�WR�VHH
7KH\�HQWHU�GDWH�DQG�WLPH�RI�SHUIRUPDQFH�DQG�UHTXLUHG
QXPEHU�RI�VHDWV
$�VHDWLQJ�GLVSOD\�DW�WKHDWUH�LV�WKHQ�VKRZQ�RQ�VFUHHQ�DQG
XVHU�FOLFNV�ZKHUH�WKH\�ZDQW�WR�VLW
'DWDEDVH�VHDUFKHG�WR�FKHFN�DYDLODELOLW\�RI�VHOHFWHG�VHDWV�
,I�VHDWLQJ�SODQ�VKRZQ�RQ�VFUHHQ��WKLV�LVQÍW�UHTXLUHG
,I�VHDWV�DYDLODEOH��VHDW�QXPEHUV�DUH�VKRZQ�WRJHWKHU�ZLWK
WRWDO�SULFH
,I�FXVWRPHU�LV�KDSS\�ZLWK�WKLV��WKH\�VHOHFW�ÌFRQêUPÍ
7KH�VHDWV�DUH�QRZ�WHPSRUDULO\�VHW�DW�ÌQR�ORQJHU�DYDLODEOHÍ
7KH�FXVWRPHU�WKHQ�HQWHUV�WKHLU�SHUVRQDO�GHWDLOV�RU
LQGLFDWHV�WKDW�WKH\�DUH�D�UHWXUQLQJ�FXVWRPHU
7KH\�VHOHFW�D�SD\PHQW�PHWKRG�DQG�PDNH�WKH�SD\PHQW
7KH�WKHDWUH�VHDWV�DUH�WKHQ�ERRNHG�LQ�WKH�FXVWRPHUÍV
QDPH
7KH�êQDO�GHWDLOV�DUH�VKRZQ�RQ�WKH�VFUHHQ��WRJHWKHU�ZLWK�D
UHIHUHQFH�QXPEHU
$Q�HPDLO�LV�VHQW�WR�WKH�FXVWRPHU�ZKLFK�WKH\�SULQW�RXW�DV
WKHLU�SURRI�RI�SXUFKDVH��,Q�VRPH�FDVHV��WKLV�DOVR�DFWV�DV
WKHLU�SULQWHG�WLFNHW�ZKHQ�WKH\�JR�WR�WKH�WKHDWUH�Ê�DQ�H
WLFNHW
7KH�GDWDEDVH�LV�XSGDWHG�ZLWK�WKH�WUDQVDFWLRQ

�
$GYDQWDJHV

'LVDGYDQWDJHV

1R�GRXEOH�ERRNLQJ�DV�YHU\
PLQLPDO�GHOD\�

6HW�XS�DQG�0DLQWHQDQFH
H[SHQVLYH

,PPHGLDWH�ERRNLQJ�DQG
VHOHFWLRQ�RI�VHDWV

&RPSXWHU�DQG�UHOLDEOH
LQWHUQHW�DFFHVV�UHTXLUHG

%RRNLQJV�FDQ�EH�PDGH�DQ\
WLPH

6HYHU�FUDVKHV�FDQ�UHVXOW�LQ
WKH�ERRNLQJV�FRPSOHWHO\

VWRSSLQJ

'LJLWDO�WLFNHW��SULQWLQJ�DQG
SRVWDJH�FRVWV

UHGXFHG�HOLPLQDWHG

1HHG�IRU�ZHEVLWH�WR�EH�ZHOO
GHVLJQHG�WR�HQVXUH�HDVH�RI

XVH

45�FRGHV�IRU�DXWKHQWLFDWLRQ�
QR�QHHG�IRU�KXPDQ��FDQ�XVH
VFDQQHU��UHGXFHG�FRVWV

1R�VSHFLDO�UHODWLRQ�EXLOW�ZLWK
ERRNLQJ�DJHQW�ZKR�FDQ�JLYH
VSHFLDO�SURPRWLRQV�HWF�
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LQ�ERRNLQJ�VHDWV�LI�WKH�UHVSRQVH�LV�QRW�LPPHGLDWH�WKHQ�FDQ
FDXVH�SUREOHPV�OLNH�GRXEOH�ERRNLQJ�
b

,G:XÉjOYGÖ)g\CGhhÖ
\Zjg\X

$Q�H[DPSOH�RI�RQOLQH�SURFHVVLQJ
9HU\�GLéHUHQW�WR�UHDO�WLPH��WUDQVDFWLRQ��SURFHVVLQJ
6\VWHP�XVXDOO\�LQYROYHV�VHQVRUV�DQG�IHHGEDFN�ORRSV
,Q�UHDO�WLPH�SURFHVV�FRQWURO��SK\VLFDO�TXDQWLWLHV�DUH
FRQWLQXDOO\�PRQLWRUHG�DQG�LQSXW�LV�SURFHVVHG�VXìFLHQWO\
TXLFNO\�WR�LQëXHQFH�WKH�LQSXW�VRXUFH

�¸�¸Ö	:ZWOZMÖ�ddXOC:jO\Zh

2QOLQH�EDQNLQJ�V\VWHPV�UHO\�RQ�WKH�DELOLW\�WR�XSGDWH�êOHV
LPPHGLDWHO\��WKXV�SUHYHQWLQJ�GRXEOH�ERRNLQJ��ZKLFK�FRXOG
KDSSHQ�LI�WKH�V\VWHP�UHVSRQVH�WLPH�ZDV�VORZ
7KH�XVH�RI�FRPSXWHU�WHFKQRORJ\�KDV�UHYROXWLRQL]HG�KRZ
ZH�GR�RXU�EDQNLQJ�WUDQVDFWLRQV��IRU�H[DPSOH�

,QWHUQHW�EDQNLQJ
7KH�XVH�RI�DXWRPDWHG�WHOOHU�PDFKLQHV��$70V�
&KLS�DQG�3,1�WHFKQRORJ\

b

�kj\Y:jGEÖjGXXGgÖY:CNOZGhÖÅ�.�hÆ

$XWRPDWHG�WHOOHU�PDFKLQHV��$70V��DUH�SODFHV�ZKHUH
FXVWRPHUV�FDQ�JHW�FDVK��RU�FDUU\�RXW�FHUWDLQ�RWKHU
EDQNLQJ�DFWLYLWLHV�VXFK�DV�RUGHU�D�VWDWHPHQW��XVLQJ�WKHLU
FUHGLW�RU�GHELW�FDUG

6HTXHQFH�DW�$70
:KDW�JRHV�RQ�EHKLQG�WKH

VFHQHV

&XVWRPHU�SXWV�FDUG�LQWR
$70

&RQWDFW�LV�PDGH�ZLWK�EDQNÍV
FRPSXWHU

3,1�LV�HQWHUHG�XVLQJ�WKH
NH\SDG

3,1�LV�FKHFNHG�WR�VHH�LI�LW�LV
FRUUHFW

&DUG�LV�FKHFNHG�WR�VHH�LI�LW�LV
YDOLG

$�QXPEHU�RI�RSWLRQV�DUH
JLYHQ��FKDQJH�3,1��WRS�XS
PRELOH��VHH�EDODQFH��JHW

PRQH\

7KH�FXVWRPHU�VHOHFWV�WKH
FDVK�RSWLRQ�	�VHYHUDO�FDVK

RSWLRQV�DUH�VKRZQ

7KH�FXVWRPHU�DFFHSWV�RQH�RI
WKH�RSWLRQV�RU�W\SHV�LQ�D

GLéHUHQW�DPRXQW

7KH�FXVWRPHUÍV�DFFRXQW�LV
DFFHVVHG�WR�VHH�LI�WKH\�KDYH

VXìFLHQW�IXQGV��LW�LV�FKHFNHG�WR
VHH�LI�WKH\�DUH�ZLWKGUDZLQJ
PRUH�WKDQ�WKHLU�GDLO\�OLPLW

7KH�FXVWRPHU�LV�DVNHG�LI�WKH\
ZDQW�D�UHFHLSW

7KH�FDUG�LV�UHWXUQHG 7UDQVDFWLRQ�LV�RND\

0RQH\�LV�GLVSHQVHG &XVWRPHUÍV�DFFRXQW�LV�XSGDWHG

�¸�~¸Ö
\YdkjGghÖOZÖ�GEOCOZG

3DWLHQW�UHFRUGV��'DWDEDVH�WKDW�KROGV�SDWLHQW�GHWDLOV�DQG
FDQ�EH�DFFHVVHG�IURP�DQ\�FRPSXWHU�ZLWKLQ�WKH�KRVSLWDO
LQWUDQHW�
3DWLHQW�LGHQWLêFDWLRQ��%DUFRGHV�RQ�ZULVWEDQGV�RI�WKH
SDWLHQWV�FDQ�EH�XVHG�WR�DFFHVV�WKHLU�SDWLHQW�UHFRUG�
3KDUPDF\�UHFRUGV�

*HQHUDWHV�ODEHOV�IRU�GUXJV
&KHFNV�LI�WKH�SDWLHQW�LV�DOOHUJLF�WR�D�SDUWLFXODU�GUXJ�

3DWLHQW�PRQLWRULQJ�
6HQVRUV�PHDVXUH�FKDQJHV�LQ�WHPSHUDWXUH��KHDUW�UDWH�
EUHDWKLQJ�UDWH��EUDLQ�DFWLYLW\��EORRG�SUHVVXUH��EORRG
VXJDU�OHYHOV�DQG�R[\JHQ�OHYHOV�LQ�WKH�SDWLHQWÍV�ERG\�
7KH�DQDORJXH�VLJQDOV�IURP�WKH�VHQVRUV�DUH�FRQYHUWHG
LQWR�GLJLWDO�VLJQDOV�XVLQJ�DQ�DQDORJXH�WR�GLJLWDO
FRQYHUWHU�
*UDSKV�DUH�SURGXFHG�WR�VKRZ�WUHQGV�RYHU�WLPH�
7KH�UHDGLQJV�DUH�FRQVWDQWO\�FRPSDUHG�ZLWK�WKH�SUH�
VHW�YDOXHV��LI�WKH�YDOXHV�DUHQÍW�LQ�WKH�SUHVFULEHG�UDQJH�
WKH�PHGLFDO�VWDéV�DUH�QRWLêHG�

+RVSLWDO�PDQDJHPHQW�V\VWHP��$OO�WKH�DERYH�PHQWLRQHG
SRLQWV�FRPH�XQGHU�WKH�KRVSLWDO�PDQDJHPHQW�V\VWHP
ZKLFK�KROGV�DOO�RI�WKHP��DQG�FDQ�EH�XVHG�WR�DFFHVV�GDWD
IURP�DOO�WKH�GHSDUWPHQWV�
([SHUW�V\VWHPV�

7KH�LQWHUDFWLYH�VFUHHQ�DVNV�D�VHULHV�RI�TXHVWLRQ�IRU
WKH�GRFWRU�WR�DQVZHUV��XVLQJ�D�NH\ERDUG�RU�D�WRXFK
VFUHHQ�
7KH�LQIHUHQFH�HQJLQH�FRPSDUHV�WKH�V\PSWRPV�ZLWK
WKH�NQRZOHGJH�EDVH��XVLQJ�WKH�UXOH�EDVH�WR�êQG
PDWFKHV
7KH�V\VWHP�VXJJHVWV�WKH�SRVVLEOH�LOOQHVV�ZLWK�D
SUREDELOLW\�RI�HDFK��FXUHV�DQG�UHFRPPHQGDWLRQV�RQ
WKH�QH[W�VWHS�WR�EH�WDNHQ�
7KH�H[SODQDWLRQ�V\VWHP�ZLOO�H[SODLQ�KRZ�WKDW
SDUWLFXODU�GLDJQRVLV�ZDV�VXJJHVWHG�

8VLQJ��'�SULQWHUV�LQ�PHGLFLQH�
6XUJLFDO�DQG�GLDJQRVWLF�DLGV��$�&7�RU�05,�LV�XVHG�WR
SURGXFH�LPDJHV�RI�WKH�LQWHUQDO�SDUWV�RI�WKH�ERG\��$��'
SULQWHU�FDQ�WKHQ�EH�XVHG�WR�UHSURGXFH�WKH�LQWHUQDO
RUJDQV�DV�D�VROLG�REMHFW�
3URVWKHWLFV���'�SULQWHUV�DUH�XVHG�WR�SULQW�RXW�DUWLêFLDO
ERG\�SDUWV�VXFK�DV�IDOVH�WRRWK��DUWLêFLDO�OLPEV��KHDULQJ
DLGV��HWF��7KLV�LV�D�OHVV�H[SHQVLYH�PHWKRG�RI�UHSODFLQJ
ERG\�SDUWV�
7LVVXH�HQJLQHHULQJ��8VHG�WR�SURGXFH�OD\HUV�RI�FHOOV�WR
UHSODFH�GDPDJHG�WLVVXHV�
'HVLJQ�RI�PHGLFDO�WRROV�DQG�HTXLSPHQW��7RROV�FDQ�EH
PDGH�IDVWHU�DQG�ZLWK�UHGXFHG�FRVWV��7KH\�FDQ�DOVR�EH
PDGH�FKDQJHV�WR�HDVLO\��ZKHUHDV�LW�ZDVQÍW�WKH�VDPH
ZLWK�WUDGLWLRQDO�PHWKRGV�

�¸��¸Ö
\YdkjGghÖOZÖ�OBg:gOGh

0DQ\�OLEUDU\�V\VWHPV�DUH�FRPSXWHU�FRQWUROOHG
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7KH\�XVXDOO\�LQYROYH�WKH�XVH�RI�EDUFRGHV�RQ�WKH�ERRNV
EHLQJ�ERUURZHG�DQG�RQ�WKH�ERUURZHUÍV�OLEUDU\�FDUG
7KH�IROORZLQJ�GHVFULEHV�D�FRPSXWHUL]HG�OLEUDU\�V\VWHP
EDVHG�RQ�EDUFRGHV
7KHUH�DUH�WZR�êOHV�

%RRN�êOH��FRQWDLQLQJ�êHOGV�IRU�H[DPSOH��EDUFRGH��ERRN
WLWOH��QDPH�RI�DXWKRU�HWF�
%RUURZHUÍV�êOH��FRQWDLQLQJ�êHOGV�IRU�H[DPSOH�
ERUURZHUÍV�QXPEHU��ERUURZHUÍV�QDPH�HWF�

:KHQ�D�ERUURZHU�WDNHV�RXW�D�ERRN��WKH�ERRNÍV�FRGH�LV
VFDQQHG
7KH�ERRN�GHWDLOV�DUH�WKHQ�IRXQG�RQ�ERRN�êOH
7KH�ERUURZHUÍV�OLEUDU\�FDUG�EDUFRGH�LV�WKHQ�VFDQQHG�IRU
WKH�ERUURZHUÍV�XQLTXH�QXPEHU
7KH�ERRN�êOH�LV�OLQNHG�WR�WKH�ERUURZHUÍV�êOH�DQG�ERWK�êOHV
DUH�XSGDWHG�WR�LQGLFDWH�ZKLFK�ERRN�KDV�EHHQ�ERUURZHG
DQG�ZKHQ�LW�LV�GXH�EDFN
7KH�ERUURZHUÍV�êOH�LV�LQWHUURJDWHG�GDLO\�E\�WKH�FRPSXWHU
WR�VHH�ZKLFK�ERRNV�DUH�RYHUGXH�IRU�UHWXUQ�

7KH�FRPSXWHU�UHDGV�D�UHFRUG�IURP�WKH�ERRN�êOH
,W�FRPSDUHV�WKH�GDWH�GXH�EDFN�ZLWK�WKH�FXUUHQW�GDWH
,I�WKH�GDWH�GXH�EDFN�LV�OHVV�WKDQ��RU�HTXDO�WR��WKH
FXUUHQW�GDWH��L�H��HDUOLHU�GDWH��Ó
ÓXVLQJ�WKH�EDUFRGH�QXPEHU�RI�WKH�ERRNÓ
ÓWKH�ERRN�êOH�LV�OLQNHG�WR�WKH�ERUURZHUÍV�êOHÓ
ÓDQG�WKH�FRUUHVSRQGLQJ�UHFRUG�LV�UHDG�IURP�WKH
ERUURZHUÍV�êOH
7KH�FXVWRPHU�GHWDLOV�DUH�WKHQ�IRXQG�DQG�D�OHWWHU�RU
HPDLO�LV�DXWRPDWLFDOO\�VHQW�RXW
7KH�QH[W�UHFRUG�LQ�WKH�ERRN�êOH�LV�WKHQ�UHDGÓ
ÓXQWLO�WKH�ZKROH�êOH�KDV�EHHQ�FKHFNHG

�¸��¸Ö�rdGgjÖ-shjGYh

7KHVH�V\VWHPV�KDYH�EHHQ�GHYHORSHG�WR�PLPLF�WKH
H[SHUWLVH�DQG�NQRZOHGJH�RI�DQ�H[SHUW�LQ�D�SDUWLFXODU�êHOG
([DPSOHV�LQFOXGH�

'LDJQRVLQJ�D�SHUVRQÍV�LOOQHVV
'LDJQRVWLFV��êQGLQJ�IDXOWV�LQ�D�FDU�HQJLQH��êQGLQJ
IDXOWV�RQ�D�FLUFXLW�ERDUG��HWF��
3URVSHFWLQJ�IRU�RLO�DQG�PLQHUDOV
7D[�DQG�êQDQFLDO�FDOFXODWLRQV
&KHVV�JDPHV
,GHQWLêFDWLRQ�RI�SODQWV��DQLPDOV�DQG�FKHPLFDO
FRPSRXQGV
5RDG�VFKHGXOLQJ�IRU�GHOLYHU\�YHKLFOHV

�rdGgjÖ-shjGYÖ-Gjkd

([SHUWV�LQ�WKH�êHOG�DUH�LQWHUYLHZHG�WR�êQG�RXW�ZKDW�LV
QHHGHG�LQ�WKH�H[SHUW�V\VWHP
'DWD�LV�WKHQ�FROOHFWHG�IURP�WKHVH�H[SHUWV

$�NQRZOHGJH�EDVH�LV�GHVLJQHG�DQG�WKHQ�FUHDWHG
7KH�UXOHV�EDVH�LV�GHVLJQHG�DQG�FUHDWHG
7KH�LQIHUHQFH�HQJLQH�LV�GHVLJQHG�DQG�FUHDWHG
7KH�LQSXW�VFUHHQ�DQG�RXWSXW�IRUPDW�DUH�DOVR�GHVLJQHG�DQG
FUHDWHG�Ê�WKLV�LV�NQRZQ�DV�WKH�XVHU�LQWHUIDFH
7KH�H[SHUW�V\VWHP�LV�WHVWHG�DJDLQVW�NQRZQ�FRQGLWLRQV�DQG
VFHQDULRV
,W�LV�DOVR�FKHFNHG�WR�VHH�LI�LW�PHHWV�WKH�RULJLQDO
VSHFLêFDWLRQ
([SHUWV�DUH�LQWHUYLHZHG�DERXW�KRZ�HéHFWLYH�LW�LV�EHIRUH
WKH�H[SHUW�V\VWHP�JRHV�RXW�RQ�JHQHUDO�UHOHDVH

$GYDQWDJHV

([SHUW�V\VWHPV�SURYLGH�FRQVLVWHQW�DQVZHUV
7KH\�QHYHU�ÌIRUJHWÍ�WR�DQVZHU�D�TXHVWLRQ�ZKHQ
GHWHUPLQLQJ�WKH�ORJLF
8VLQJ�H[SHUW�V\VWHPV�UHGXFHV�WKH�WLPH�WDNHQ�WR�VROYH�D
SUREOHP
$�OHVV�VNLOOHG�ZRUNHU�IRUFH�LV�QHHGHG��ZKLFK�JLYHV�WKH
SRWHQWLDO�RI�VDYLQJ�PRQH\��EXW�DOVR�DOORZV�DUHDV�RI�WKH
ZRUOG�DFFHVV�WR�H[SHUWLVH�ZKLFK�WKH\�FRXOG�QRW�QRUPDOO\
DéRUG

'LVDGYDQWDJHV

7KH\�WHQG�WR�ODFN�FRPPRQ�VHQVH�LQ�VRPH�RI�WKH�GHFLVLRQ�
PDNLQJ�SURFHVVHV
(UURUV�LQ�WKH�NQRZOHGJH�EDVH�FDQ�OHDG�WR�LQFRUUHFW
GHFLVLRQV�EHLQJ�PDGH
,W�FDQ�EH�H[SHQVLYH�WR�VHW�XS�LQ�WKH�êUVW�SODFH
&RQVLGHUDEOH�WUDLQLQJ�LV�QHFHVVDU\�WR�HQVXUH�WKH�V\VWHP
LV�VXHG�FRUUHFWO\�E\�WKH�RSHUDWRUV

b


\Yd\ZGZjhÖ\LÖ:ZÖ�rdGgjÖ-shjGY

8VHU�,QWHUIDFH

7KLV�LV�WKH�RQO\�WKLQJ�WKDW�WKH�HQG�XVHU�VHHV
$OORZV�WKH�XVHU�WR�LQWHUDFW�ZLWK�WKH�V\VWHP
2IWHQ�UHTXLUHV�WUDLQLQJ�WR�RSHUDWH�HéHFWLYHO\

.QRZOHGJH�EDVH

7KLV�LV�D�GDWDEDVH�GHVLJQHG�WR�DOORZ�WKH�FRPSOH[�VWRUDJH
DQG�UHWULHYDO�UHTXLUHPHQWV�RI�D�FRPSXWHUL]HG�NQRZOHGJH�
EDVHG�PDQDJHPHQW�V\VWHP��LQ�VXSSRUW�RI�DQ�H[SHUW
V\VWHP�

,QIHUHQFH�HQJLQH

7KLV�LV�VRIWZDUH�WKDW�DWWHPSWV�WR�GHULYH�DQVZHUV�IURP�WKH
NQRZOHGJH�EDVH�XVLQJ�D�IRUP�RI�UHDVRQLQJ
,W�LV�KRZ�H[SHUW�V\VWHPV�DSSHDU�WR�XVH�KXPDQ�OLNH
UHDVRQLQJ�ZKHQ�DFFHVVLQJ�LQIRUPDWLRQ�IURP�WKH
NQRZOHGJH�EDVH�LQ�DQ�HéRUW�WR�êQG�D�FRQFOXVLRQ�WR�D�JLYHQ
SUREOHP
7KH�LQIHUHQFH�HQJLQH�LV�D�W\SH�RI�UHDVRQLQJ�HQJLQH
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5XOHV�EDVH

7KLV�LV�PDGH�XS�RI�D�VHULHV�RI�ÌLQIHUHQFH�UXOHVÍ��H�J��,)�WKH
FRXQWU\�LV�LQ�6RXWK�$PHULFD�$1'�WKH�ODQJXDJH�XVHG�LV
3RUWXJXHVH�7+(1�WKH�FRXQWU\�PXVW�EH�%UD]LO�
7KHVH�LQIHUHQFH�UXOHV�DUH�XVHG�E\�WKH�LQIHUHQFH�HQJLQH�WR
GUDZ�FRQFOXVLRQV
7KH\�FORVHO\�IROORZ�KXPDQ�OLNH�UHDVRQLQJ

b

-kMMGhjOZMÖ�O:MZ\hGh

7KH�LQWHUDFWLYH�VFUHHQ�DVNV�D�VHULHV�RI�TXHVWLRQ�IRU�WKH
GRFWRU�WR�DQVZHUV��XVLQJ�D�NH\ERDUG�RU�D�WRXFK�VFUHHQ�
7KH�LQIHUHQFH�HQJLQH�FRPSDUHV�WKH�V\PSWRPV�ZLWK�WKH
NQRZOHGJH�EDVH��XVLQJ�WKH�UXOH�EDVH�WR�êQG�PDWFKHV�
7KH�V\VWHP�VXJJHVWV�WKH�SRVVLEOH�LOOQHVV�ZLWK�D�SUREDELOLW\
RI�HDFK��FXUHV�DQG�UHFRPPHQGDWLRQV�RQ�WKH�QH[W�VWHS�WR
EH�WDNHQ�
7KH�H[SODQDWLRQ�V\VWHP�ZLOO�H[SODLQ�KRZ�WKDW�SDUWLFXODU
GLDJQRVHV�ZDV�VXJJHVWHG�

�¸��¸Ö
\YdkjGghÖOZÖjNGÖ,Gj:OXÖ�ZEkhjgs

�kj\Y:jOCÖ-j\CWÖ
\Zjg\X

$XWRPDWLF�VWRFN�FRQWURO�V\VWHPV�UHO\�RQ�WKH�XVH�RI
EDUFRGHV
%DUFRGHV�QRZ�DSSHDU�RQ�PRVW�SURGXFWV�VROG�LQ�VKRSV
7KH\�DOORZ�TXLFN�LGHQWLêFDWLRQ�RI�SURGXFW�GHWDLOV�RQFH�WKH
EDUFRGH�KDV�EHHQ�VFDQQHG�E\�D�EDUFRGH�UHDGHU
6XSHUPDUNHWV�XVH�HOHFWURQLF�SRLQW�RI�VDOH��(326�
WHUPLQDOV��ZKLFK�LQFRUSRUDWH�D�EDUFRGH�UHDGHU�WKDW�VFDQV
WKH�EDUFRGH��UHWULHYH�WKH�SULFH�RI�WKH�DUWLFOH�DQG�UHOD\
LQIRUPDWLRQ�EDFN�WR�WKH�FRPSXWHU�V\VWHP�DOORZLQJ�LW�WR
XSGDWH�LWV�êOHV
%DUFRGHV�DUH�PDGH�XS�RI�DOWHUQDWLQJ�GDUN�DQG�OLJKW�OLQHV
RI�YDU\LQJ�WKLFNQHVV
$�QXPEHU�XQGHUQHDWK�WKH�EDUFRGH�XVXDOO\�FRQVLVWV�RI�IRXU
SDUWV��FRXQWU\�FRGH��PDQXIDFWXUHUÍV�FRGH��SURGXFW�FRGH�
DQG�D�FKHFN�GLJLW
7KH�FKHFN�GLJLW�LV�D�IRUP�RI�YDOLGDWLRQ�ZKLFK�LV�XVHG�WR
PDNH�VXUH�QR�HUURUV�RFFXUUHG�GXULQJ�WKH�UHDGLQJ�RI�WKH
EDUFRGH
(YHU\�WLPH�WKH�EDUFRGH�LV�UHDG��WKLV�FDOFXODWLRQ�LV
SHUIRUPHG�WR�HQVXUH�WKDW�LW�KDV�EHHQ�VFDQQHG�FRUUHFWO\

b

�XGCjg\ZOCÖ�kZEhÖ.g:ZhLGgÖ:jÖ)\OZjÖ\LÖ-:XGÖÅ��.)!-Æ

0DQ\�FUHGLW�FDUGV�DUH�HTXLSSHG�ZLWK�D�FKLS�DV�ZHOO�DV�D
PDJQHWLF�VWULSH�Ê�FRQWDLQLQJ�WKH�3,1
7KLV�V\VWHP�LV�GHVLJQHG�WR�HQKDQFH�VHFXULW\�VLQFH�LW�LV
EHWWHU�WKDQ�UHO\LQJ�RQO\�RQ�D�VLJQDWXUH
:KHQ�SD\LQJ�IRU�LWHPV�XVLQJ�D�FKLS�DQG�3,1�FDUG��D�IRUP
RI�HOHFWURQLF�IXQGV�WUDQVIHU��()7��WDNHV�SODFH

3D\LQJ�IRU�D�PHDO�H[DPSOH

:DLWHU�LQVHUWV�FDUG�LQWR�FKLS�DQG�3,1�UHDGHU
5HVWDXUDQWÍV�EDQN�FRQWDFW�FXVWRPHUÍV�EDQN
&DUG�LV�FKHFNHG�WR�LI�YDOLG
,I�FDUG�LV�VWROHQ�RU�H[SLUHG��WKHQ�WUDQVDFWLRQ�LV�WHUPLQDWHG
&XVWRPHU�HQWHUV�3,1�XVLQJ�NH\SDG
3,1�LV�UHDG�IURP�FKLS�RQ�FDUG�DQG�LV�FRPSDUHG�WR�RQH�MXVW
NH\HG�LQ
,I�WKH\�DUH�WKH�VDPH��WKH�WUDQVDFWLRQ�FDQ�SURFHHG
&KHFN�LV�WKHQ�PDGH�RQ�ZKHWKHU�WKH\�KDYH�HQRXJK�IXQGV
,I�WKHUH�DUH�QRW�HQRXJK�IXQGV�DYDLODEOH��WUDQVDFWLRQ�LV
WHUPLQDWHG��2WKHUZLVH��WUDQVDFWLRQ�LV�DXWKRUL]HG
$XWKRUL]DWLRQ�FRGH�LV�VHQW�WR�UHVWDXUDQW
3ULFH�RI�PHDO�LV�GHGXFWHG�IURP�FXVWRPHUÍV�DFFRXQW
6DPH�DPRXQW�RI�PRQH\�LV�FUHGLWHG�WR�UHVWDXUDQWÍV�EDQN
DFFRXQW
5HFHLSW�LV�SURGXFHG�DV�SURRI�RI�SXUFKDVH

b

�ZjGgZGjÖ-N\ddOZM

2QOLQH�VKRSSLQJ��6KRSSLQJ�RYHU�WKH�LQWHUQHW�
7R�FXVWRPHU�

$GYDQWDJHV
&KHDSHU�JRRGV��WKH�FRPSDQ\�GRHVQÍW�KDYH�WR�SD\
UHQW�IRU�VWRUHV�DQG�GRHVQÍW�QHHG�PRUH�HPSOR\HHV�
:LGH�UDQJH�RI�SURGXFWV
'HOLYHU\�DW�\RXU�GRRUVWHS
<RX�FDQ�VKRS�����
6KRS�IURP�DQ\�SDUW�RI�WKH�ZRUOG
<RX�VDYH�WKH�WUDYHOOLQJ�FRVWV�RI�JRLQJ�IRU�VKRSSLQJ

'LVDGYDQWDJHV
4XDOLW\�LVQÍW�DVVXUHG
3HRSOH�DUH�ZRUULHG�DERXW�JLYLQJ�WKHLU�FDUG�GHWDLOV
RQOLQH�
3DFNLQJ�DQG�SRVWDO�FKDUJHV�DUH�DGGHG
3HUVRQDO�VHUYLFHV�WKDW�\RX�JHW�IURP�VWRUHV�DUH
PLVVHG�
5HWXUQLQJ�WKH�SURGXFWV�LV�KDUGHU
1R�UHOD[DWLRQ�WKDW�\RX�JHW�IURP�DFWXDO�VKRSSLQJ
%RJXV�VLWHV�DUH�SUHVHQW�ZKHUH�\RX�SD\�DQG�QHYHU
UHFHLYH�WKH�SURGXFW

7R�VHOOHU�
$GYDQWDJHV

1R�QHHG�WR�SD\�UHQWV
1R�ê[HG�ZRUNLQJ�KRXUV
/HVV�QR�VKRSOLIWLQJ
6HOO�JRRGV�WR�FXVWRPHUV�DQ\ZKHUH�LQ�WKH�ZRUOG
&KHDSHU�WR�FRQWDFW�FXVWRPHUV��YLD�H�PDLO�
6LWH�ZDUHKRXVH�ZKHUH�UHQWDO�LV�FKHDS
6HOO�JRRGV�����

'LVDGYDQWDJHV
,&7�NQRZOHGJH�QHHGHG�WR�VHW�XS�ZHEVLWH
8QHPSOR\PHQW
%XVLQHVV�DEURDG�LV�ORVW�LI�WKH�SULFHV�DUH�FKHDSHU
WKHUH
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$W�WLPHV�RI�QHWZRUN�IDLOXUHV��WKHUH�ZLOO�EH�QR
DFFHVV
1RW�HYHU\ERG\�FDQ�DFFHVV�WKH�LQWHUQHW��VR�D�IHZ
FXVWRPHUV�DUH�ORVW
&XVWRPHUÍV�SHUVRQDO�GDWD�FDQ�EH�KDFNHG
3RVWDO�FKDUJHV�GLVFRXUDJH�SHRSOH�DW�WLPHV

�¸��¸Ö,GC\MZOjO\ZÖ-shjGYh

$XWRPDWLF�1XPEHU�3ODWH�5HFRJQLWLRQ��$135��V\VWHPV�
$�VHQVRU�VHQGV�VLJQDOV�WR�D�PLFURSURFHVVRU��ZKLFK
LQVWUXFWV�D�FDPHUD�WR�FDSWXUH�WKH�IURQW�RI�D�YHKLFOH�
2&5�VRIWZDUH�LV�XVHG�WR�UHDG�WKH�QXPEHU�SODWH�IURP
WKH�LPDJH��7KH�FKDUDFWHUV�DUH�WKHQ�FRQYHUWHG�WR�WH[W
IRUPDW�LQ�RUGHU�WR�VWRUH�LW�LQ�D�GDWDEDVH

3URFHVVLQJ�RI�FKHTXHV�
7KH�YDOXH�RI�D�FKHTXH�LV�SULQWHG�LQ�VSHFLDO�LQN
FRQWDLQLQJ�LURQ�SDUWLFOHV�ZKHQ�D�FKHTXH�LV�SUHVHQWHG�
0,&5�LV�XVHG�WR�UHDG�WKH�FKDUDFWHUV�DW�WKH�ERWWRP�RI
WKH�FKHTXH�
$�EDWFK�SURFHVVLQJ�PHWKRG�LV�WKHQ�XVHG�WR�SURFHVV�DOO
WKH�FKHTXHV�DW�WKH�HQG�RI�D�VSHFLêF�WLPH�SHULRG�

205�PHGLD�LQ�VFKRROV�
6FKRRO�UHJLVWHUV��3DSHU�EDVHG�UHJLVWHUV�DUH�IHG�LQWR
205�WR�EH�VFDQQHG�DQG�DUH�WKHQ�VWRUHG�RQ�D
GDWDEDVH�
0XOWLSOH�FKRLFH�H[DPLQDWLRQ�SDSHUV��7KH�SRVLWLRQ�RI�D
PDUN�LV�VWRUHG�LQ�D�FRPSXWHUÍV�PHPRU\�DIWHU�EHLQJ
UHDG�E\�WKH�205�GHYLFH�XVLQJ�D�WHPSODWH�WKDW�PDSV
RXW�WKH�;�<�FRRUGLQDWHV�RI�HDFK�OR]HQJH��SHQ�SHQFLO
PDUN��

5),'�LQ�SDVVSRUWV�
7KH�GDWD�RQ�WKH�5),'�FKLS�LV�UHDG�ZKHQ�WKH�SDVVSRUW�LV
VFDQQHG�
$�SKRWR�RI�\RX�LV�FOLFNHG�ZKLFK�LV�WKHQ�FRPSDUHG�ZLWK
WKH�LPDJH�VWRUHG�LQ�WKH�5),'�FKLS�
,I�WKH�IDFH�UHFRJQLWLRQ�SDVVHV��VRPH�FKHFNV�DUH�PDGH
LQ�WXUQ�WR�PDNH�VXUH�\RX�DUH�HOLJLEOH�WR�HQWHU�WKH
FRXQWU\��DQG�LI�\RX�DUH��WKH�JDWH�RSHQV�DXWRPDWLFDOO\�

5),'�LQ�FRQWDFWOHVV�SD\PHQWV�
7KH�HPEHGGHG�FKLS�RQ�FUHGLW�GHELW�FDUGV�DQG�WKH
DQWHQQD�HQDEOH�FXVWRPHUV�WR�ZDYH�WKHLU�FDUG�RYHU�D
UHDGHU�DW�WKH�SRLQW�RI�VDOH�WHUPLQDOV�WR�PDNH
SD\PHQWV
6PDUWSKRQH�DSSV�FDQ�DOVR�EH�XVHG�WR�PDNH
FRQWDFWOHVV�SD\PHQWV�

�¸��¸Ö�\ZOj\gOZMÖïÖ.g:CWOZMÖ-shjGYh

3XEOLF�PRQLWRULQJ�WUDFNLQJ�
$QNOH�PRQLWRU��XVHV�5),'�FKLS�WR�JLYH�RXW�WKH�SHUVRQÍV
ORFDWLRQ�DQG�RWKHU�GHWDLOV��,W�LV�WDPSHU�SURRI�DQG�ZLOO
DOHUW�DXWKRULWLHV�LI�WULHG�WR�UHPRYH�
3KRQH�FDOO�WUDFNLQJ��WKH�VHUYLFH�SURYLGHU�WUDFNV�WKH
FDOOV�DQG�WKH�H[DFW�SRVLWLRQ�IURP�ZKLFK�WKH\�ZHUH
PDGH

:RUNHU�PRQLWRULQJ�WUDFNLQJ��:RUNHUV�DUH
PRQLWRUHG�WUDFNHG�LQ�WKH�IROORZLQJ�ZD\V�

6XSHUPDUNHW�ZRUNHUV��KDYH�WKH�QXPEHU�RI�LWHPV
SDVVLQJ�WKURXJK�WKH�WLOOV�RYHU�D�SHULRG�RI�WLPH
PRQLWRUHG�
,QWHUQHW�XVH�LV�PRQLWRUHG�E\�QHWZRUN�PDQDJHUV��WKH\
FDQ�FKHFN�VLWHV�YLVLWHG�DQG�WLPH�VSHQW�RQ�WKDW�VLWH
GXULQJ�ZRUNLQJ�KRXUV�
(PDLOV�FDQ�EH�UHDG��(PSOR\HUV�FDQ�FKHFN�WKDW�QR
SHUVRQDO�PDLOV�DUH�VHQW�GXULQJ�RìFH�KRXUV�
'HOLYHU\�GULYHUV��7KHLU�ORFDWLRQ�FDQ�EH�WUDFNHG�XVLQJ
*36�V\VWHPV��,W�FDQ�DOVR�EH�FKHFNHG�LI�WKH\�DUH
IROORZLQJ�WKH�VKRUWHVW�URXWH�DQG�DUHQÍW�VSHHGLQJ�

.H\�ORJJLQJ��6RIWZDUH�WKDW�UHFRUGV�WKH�NH\V�SUHVVHG�E\�D
XVHU�RQ�WKH�NH\ERDUG��7KH\�DUH�XVHG�WR�êQG�XVHUQDPH
DQG�SDVVZRUGV�RI�D�XVHU�
(PSOR\HH�FDOO�PRQLWRUV��$OORZV�WKH�HPSOR\HU�WR�OLVWHQ�WR
HPSOR\HHÍV�WHOHSKRQH�FDOOV��7KHUH�DUH�WKUHH�ZD\V�LW�FDQ
EH�XVHG�

0RQLWRU��7KH�PDQDJHU�VXSHUYLVRU�FDQ�OLVWHQ�WR�FDOOV
ZLWKRXW�WKH�HPSOR\HH�RU�WKH�FXVWRPHUÍV�DZDUHQHVV�
:KLVSHU��7KH�PDQDJHU�FDQ�KHOS�WKH�HPSOR\HH�ZLWK�WKH
FDOO��EXW�WKH�FXVWRPHU�FDQÍW�KHDU�WKH�PDQDJHU�VSHDN�
%DUJH��%RWK�WKH�HPSOR\HH�DQG�WKH�FXVWRPHU�FDQ�KHDU
WKH�PDQDJHU

(PSOR\HH�FDOO�PRQLWRUV��$OORZV�WKH�HPSOR\HU�WR�OLVWHQ�WR
HPSOR\HHÍV�WHOHSKRQH�FDOOV��&DOO�PRQLWRUV�FDQ�EH�XVHG�

WR�LPSURYH�WKH�HPSOR\HHÍV�SHUIRUPDQFH
WR�DOORZ�WKH�PDQDJHU�VXSHUYLVRU�WR�MRLQ�D�FDOO�ZKHUH
QHFHVVDU\
DV�D�WUDLQLQJ�WRRO

8VHV�RI�$XWRPDWLF�1XPEHU�3ODWH�5HFRJQLWLRQ��$135�
V\VWHPV�

7UDìF�HQIRUFHPHQW��WKH�V\VWHP�FDQ�FKHFN�LI�D�YHKLFOH
LV�WD[HG��UHFRJQL]H�FDUV�SDUNHG�LOOHJDOO\��FDUV�VSHHGLQJ
RU�JRLQJ�WKURXJK�UHG�OLJKWV�VR�D�êQH�FDQ�EH�LPSRVHG�
&DU�SDUN�PDQDJHPHQW��WKH�V\VWHP�UHDGV�WKH
UHJLVWUDWLRQ�QXPEHU�DQG�LI�DOORZHG�LQWR�WKH�FDU�SDUN�
WKH�EDUULHU�LV�UDLVHG�
(OHFWURQLF�WROO�FROOHFWLRQ��WKH�V\VWHP�UHFRJQL]HV�WKH
YHKLFOH�DQG�GHGXFWV�WKH�IDUH�DFFRUGLQJO\�

b


\\WOGh

&RRNLHV�DUH�VPDOO�êOHV�VHQW�WR�D�XVHUÍV�FRPSXWHU�YLD�WKHLU
ZHE�EURZVHU�ZKHQ�WKH\�YLVLW�FHUWDLQ�ZHEVLWHV
7KH\�VWRUH�LQIRUPDWLRQ�DERXW�WKH�XVHUV�DQG�WKLV�GDWD�LV
DFFHVVHG�HDFK�WLPH�WKH\�YLVLW�WKH�ZHEVLWH
)RU�H[DPSOH�

7KH\�UHPHPEHU�ZKR�WKH�XVHU�LV�DQG�VHQG�PHVVDJHV
VXFK�DV�Ï:HOFRPH�6DUDKÐ�HDFK�WLPH�WKH\�ORJ�RQWR�WKH
ZHEVLWH
7KH\�UHFRJQL]H�WKH�XVHUÍV�EX\LQJ�SUHIHUHQFHV�H�J��LI�D
XVHU�EX\V�&'V��SRS�XSV�UHODWHG�WR�WKHLU�EX\LQJ�KDELWV
ZLOO�DSSHDU�RQ�WKH�XVHUÍV�VFUHHQ�HDFK�WLPH�WKH\�YLVLW
WKH�ZHEVLWH
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:LWKRXW�FRRNLHV��ZHE�VHUYHU�ZRXOG�KDYH�QR�ZD\�RI
NQRZLQJ�WKDW�WKH�XVHU�KDG�YLVLWHG�ZHEVLWH�EHIRUH
)RU�WKLV�UHDVRQ��FRRNLHV�FRXOG�EH�XVHG�WR�PRQLWRU�RQHÍV
LQWHUQHW�DFWLYLW\

�¸��¸Ö-:jGXXOjGÖ-shjGYh

�X\B:XÖ)\hOjO\ZOZMÖ-shjGYhÖÅ�)-Æ

8VHG�WR�GHWHUPLQH�WKH�H[DFW�ORFDWLRQ�RI�VHYHUDO�PRGHV�RI
WUDQVSRUW
&DUV�XVXDOO\�UHIHU�WR�*36�DV�VDWHOOLWH�QDYLJDWLRQ�V\VWHPV
6DWHOOLWHV�VXUURXQGLQJ�WKH�(DUWK�WUDQVPLW�VLJQDOV�WR�WKH
VXUIDFH
&RPSXWHUV�LQVWDOOHG�LQ�WKH�PRGH�RI�WUDQVSRUW�UHFHLYH�DQG
LQWHUSUHW�WKHVH�VLJQDOV
.QRZLQJ�WKHLU�SRVLWLRQ�RQ�WKH�(DUWK�GHSHQGV�RQ�YHU\
DFFXUDWH�WLPLQJ�Ê�DWRPLF�FORFNV�DUH�XVHG�LQ�WKH�VDWHOOLWHV
ZKLFK�DUH�DFFXUDWH�WR�ZLWKLQ�D�IUDFWLRQ�RI�D�VHFRQG�SHU
GD\
(DFK�VDWHOOLWH�WUDQVPLWV�GDWD�LQGLFDWLQJ�LWV�SRVLWLRQ�	�WLPH
7KH�FRPSXWHU�RQ�ERDUG�WKH�PRGH�RI�WUDQVSRUW�FDOFXODWHV
LWV�H[DFW�SRVLWLRQ�EDVHG�RQ�WKH�LQIRUPDWLRQ�IURP�DW�OHDVW
WKUHH�VDWHOOLWHV

b

-:jGXXOjGÖ�:pOM:jO\Z

8VHG�WR�GHWHUPLQH�WKH�H[DFW�ORFDWLRQ�RI�D�FDU�
7KH�FRPSXWHUV�RQERDUG�FDQ�EH�XVHG�WR�VKRZ
GLUHFWLRQV�WR�D�GHVWLQDWLRQ�

b

�G\Mg:dNOCÖ�ZL\gY:jO\ZÖ-shjGYhÖÅ��-Æ

8VHG�WR�FDSWXUH��PDQDJH��DQDO\VH�DQG�GLVSOD\
JHRJUDSKLFDOO\�UHIHUHQFHG�LQIRUPDWLRQ�

8VH�WR�GHWHUPLQH�GLVWDQFH�EHWZHHQ�WZR�SODFHV�
8VHG�WR�êQG�WKH�QHDUHVW�SHWURO�VWDWLRQ�RU�UHVWDXUDQW�
HWF�
7R�SURWHFW�DQLPDO�DQG�SODQW�OLIH�LQ�FHUWDLQ�YXOQHUDEOH
SODFHV�
&DQ�EH�XVHG�LQ�JHRJUDSK\��VFLHQFH�RU�HQJLQHHULQJ
OHVVRQV�

b

�GEO:Ö
\YYkZOC:jO\ZÖ-shjGYh

8VLQJ�VDWHOOLWH�VLJQDOV�IRU�FRPPXQLFDWLRQ�
8VHG�E\�PHGLD�FRPSDQLHV�ZKHQ�VHQGLQJ
VWRULHV�YLGHRV�SLFWXUHV�IURP�UHPRWH�ORFDWLRQV�

�¸Ö-shjGYÖ�OLGÖ
sCXG

�¸�¸Ö�Zjg\EkCjO\Z

$�V\VWHPV�DQDO\VLV�WHDP�LV�RIWHQ�EURXJKW�LQ�WR�UHYLHZ�DQ
H[LVWLQJ�V\VWHP�DQG�VXJJHVW�VHYHUDO�LPSURYHPHQWV
7KH�H[LVWLQJ�PHWKRG�XVHG�PD\�EH�HLWKHU�D�PDQXDO�SDSHU�
EDVHG�V\VWHP�RU�D�FRPSXWHU�EDVHG�RSHUDWLRQ�WKDW�LV�QR
ORQJHU�UHJDUGHG�DV�DGHTXDWH�IRU�WKH�WDVN

�¸�¸Ö�Z:XshOh

7KH�EDVLF�VWHSV�LQ�WKH�DQDO\VLV�VWDJH�FDQ�EH�VXPPDUL]HG
DV�IROORZV�

���)DFW�êQGLQJ�FROOHFWLQJ�GDWD�IURP�WKH�FXUUHQW�V\VWHP
���'HVFULSWLRQ�RI�WKH�FXUUHQW�V\VWHP�Ê�HVWDEOLVKLQJ�WKH
LQSXWV��RXWSXWV�DQG�SURFHVVLQJ�EHLQJ�GRQH

���,GHQWLêFDWLRQ�RI�WKH�SUREOHPV�ZLWK�WKH�FXUUHQW�V\VWHP
���$JUHHLQJ�WKH�REMHFWLYHV�ZLWK�WKH�FXVWRPHU
���,GHQWLI\LQJ�DQG�DJUHHLQJ�WKH�FXVWRPHUÍV�UHTXLUHPHQWV
���,QWHUSUHWLQJ�WKH�FXVWRPHUÍV�UHTXLUHPHQWV
���3URGXFLQJ�D�FRVW�EHQHêW�DQDO\VLV
���3URGXFLQJ�D�GDWD�ëRZ�GLDJUDP

b

�Ö
\YY\ZÖ�GjN\EhÖ\LÖ�:CjÖ�OZEOZM

2EVHUYDWLRQ

,QYROYHV�ZDWFKLQJ�SHUVRQQHO�XVLQJ�WKH�H[LVWLQJ�V\VWHP�WR
êQG�RXW�H[DFWO\�KRZ�LW�ZRUNV
$GYDQWDJHV

7KH�DQDO\VW�REWDLQV�UHOLDEOH�GDWD
,W�LV�SRVVLEOH�WR�VHH�H[DFWO\�ZKDW�XV�EHLQJ�GRQH
,W�LV�D�UHODWLYHO\�LQH[SHQVLYH�PHWKRG

'LVDGYDQWDJHV
3HRSOH�DUH�JHQHUDOO\�XQFRPIRUWDEOH�EHLQJ�ZDWFKHG
DQG�PD\�ZRUN�LQ�D�GLéHUHQW�ZD\
,I�ZRUNHUV�SHUIRUP�WDVNV�WKDW�YLRODWH�VWDQGDUG
SURFHGXUHV��WKH\�PD\�QRW�GR�WKLV�ZKLOH�EHLQJ�ZDWFKHG
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,QWHUYLHZV

,QYROYHV�D�RQH�WR�RQH�TXHVWLRQ�DQG�DQVZHU�VHVVLRQ
EHWZHHQ�WKH�DQDO\VW�DQG�WKH�HPSOR\HH�FXVWRPHU
$GYDQWDJHV

,W�JLYHV�WKH�RSSRUWXQLW\�WR�PRWLYDWH�WKH�LQWHUYLHZHH
LQWR�JLYLQJ�RSHQ�DQG�KRQHVW�DQVZHUV�WR�WKH�DQDO\VWÍV
TXHVWLRQV
,W�DOORZV�WKH�DQDO\VW�WR�SUREH�IRU�PRUH�IHHGEDFN�IURP
WKH�LQWHUYLHZHH��DV�LW�LV�HDVLHU�WR�H[WHQG�D�TXHVWLRQ
,W�LV�SRVVLEOH�WR�PRGLI\�TXHVWLRQV�DV�WKH�LQWHUYLHZ
SURFHHGV�DQG�DVN�TXHVWLRQV�VSHFLêF�WR�WKH�LQWHUYLHZHH
,W�LV�D�JRRG�PHWKRG�LI�WKH�DQDO\VW�ZDQWV�WR�SUREH
GHHSO\�LQWR�RQH�VSHFLêF�DVSHFW�RI�WKH�H[LVWLQJ�V\VWHP

'LVDGYDQWDJHV
,W�FDQ�EH�UDWKHU�WLPH�FRQVXPLQJ
,W�LV�UHODWLYHO\�H[SHQVLYH��GXH�WR�WKH�XVH�RI�WKH�DQDO\VWÍV
WLPH
7KH�LQWHUYLHZHH�FDQQRW�UHPDLQ�DQRQ\PRXV

4XHVWLRQQDLUHV

,QYROYHV�VHQGLQJ�RXW�TXHVWLRQQDLUHV�WR�WKH�ZRUN�IRUFH
DQG�RU�WR�FXVWRPHUV�WR�êQG�RXW�YLHZV�RI�WKH�H[LVWLQJ
V\VWHP�DQG�êQG�RXW�KRZ�VRPH�NH\�WDVNV�DUH�FDUULHG�RXW
$GYDQWDJHV

7KH�TXHVWLRQV�FDQ�EH�DQVZHUHG�TXLWH�TXLFNO\
,W�LV�D�UHODWLYHO\�LQH[SHQVLYH�PHWKRG
,QGLYLGXDOV�FDQ�UHPDLQ�DQRQ\PRXV�LI�WKH\�ZDQW
,W�DOORZV�TXLFN�DQDO\VLV�RI�WKH�GDWD

'LVDGYDQWDJHV
2IWHQ�WKH�QXPEHU�RI�UHWXUQHG�TXHVWLRQQDLUH�LV�ORZ
7KH�TXHVWLRQV�DUH�UDWKHU�LQëH[LEOH�VLQFH�WKH\�KDYH�WR
EH�JHQHULF
7KHUH�LV�QR�LPPHGLDWH�ZD\�WR�FODULI\�D�YDJXH�RU
LQFRPSOHWH�DQVZHU�WR�D�TXHVWLRQ

/RRNLQJ�DW�([LVWLQJ�3DSHUZRUN
$OORZV�WKH�DQDO\VW�WR�VHH�KRZ�WKH�SDSHU�êOHV�DUH�NHSW��ORRN�DW
RSHUDWLQJ�LQVWUXFWLRQV�DQG�WUDLQLQJ�PDQXDOV��FKHFN�WKH
DFFRXQWV��HWF�

$GYDQWDJHV
,W�DOORZV�LQIRUPDWLRQ�WR�EH�REWDLQHG�ZKLFK�ZDV�QRW
SRVVLEOH�E\�DQ\�RI�WKH�RWKHU�PHWKRGV
7KH�DQDO\VW�FDQ�VHH�IRU�WKHPVHOYHV�KRZ�WKH�SDSHU
V\VWHP�RSHUDWHV
,W�DOORZV�WKH�DQDO\VW�WR�JHW�VRPH�LGHD�RI�WKH�VFDOH�RI
WKH�SUREOHP��PHPRU\�VL]H�UHTXLUHPHQWV��W\SH�RI
LQSXW�RXWSXW�GHYLFHV�QHHGHG

'LVDGYDQWDJHV
,W�FDQ�EH�YHU\�WLPH�FRQVXPLQJ
%HFDXVH�RI�WKH�DQDO\VWÍV�WLPH��LW�LV�D�UHODWLYHO\
H[SHQVLYH�PHWKRG

�¸�¸Ö�GhOMZ

2QFH�WKH�DQDO\VLV�KDV�WDNHQ�SODFH�DQG�WKH�V\VWHPV
DQDO\VW�KDV�VRPH�LGHD�RI�WKH�VFDOH�RI�WKH�SUREOHP�DQG

ZKDW�QHHGV�WR�EH�GRQH��WKH�QH[W�VWDJH�LV�WR�GHVLJQ�WKH�NH\
SDUWV�RI�WKH�UHFRPPHQGHG�V\VWHP
$�OLVW�RI�WDVNV�LV�VXPPDUL]HG�KHUH

'HVLJQLQJ�GDWD�FDSWXUH�IRUPV�LQSXW�IRUPV
'HVLJQLQJ�VFUHHQ�OD\RXWV
'HVLJQLQJ�RXWSXW�IRUPV�DQG�UHSRUWV
3URGXFLQJ�V\VWHPV�ëRZFKDUWV�DQG�RU�SVHXGR�FRGH
6HOHFWLQJ�DQG�GHVLJQLQJ�YDOLGDWLRQ�UXOHV�WKDW�QHHG�WR
EH�XVHG
6HOHFWLQJ�WKH�PRVW�DSSURSULDWH�GDWD�YHULêFDWLRQ
PHWKRGV
'HVLJQLQJ�DQG�DJUHHLQJ�WKH�êOH�VWUXFWXUHV�DQG�WDEOHV
6HOHFWLQJ�DQG�GHVLJQLQJ�WKH�KDUGZDUH�UHTXLUHPHQWV
6HOHFWLQJ�DQG�GHVLJQLQJ�WKH�VRIWZDUH�UHTXLUHPHQWV
3URGXFLQJ�DOJRULWKPV�RU�SURJUDP�ëRZFKDUWV
'HVLJQLQJ�D�WHVWLQJ�VWUDWHJ\�SODQ

b

4GgOzC:jO\Z

$�ZD\�RI�SUHYHQWLQJ�HUURUV�ZKHQ�GDWD�LV�FRSLHG�IURP�RQH
PHGLXP�WR�DQRWKHU
'RXEOH�HQWU\��GDWD�LV�HQWHUHG�WZLFH��VRPHWLPHV�E\�WZR
GLéHUHQW�SHRSOH

7KH�FRPSXWHU�FRPSDUHV�WKH�WZR�HQWULHV��HLWKHU�DIWHU
GDWD�HQWU\�RU�GXULQJ�WKH�GDWD�HQWU\�SURFHVV��DQG
LGHQWLêHV�DQ\�GLéHUHQFHV

9LVXDO�FKHFN��FKHFNLQJ�IRU�HUURUV�E\�FRPSDULQJ�HQWHUHG
GDWD�RQ�WKH�VFUHHQ�ZLWK�WKH�GDWD�LQ�WKH�RULJLQDO�GRFXPHQW
�QRW�WKH�VDPH�DV�SURRI�UHDGLQJ�

b

4:XOE:jO\Z

3URFHVV�ZKHUH�GDWD�LV�FKHFNHG�WR�VHH�LI�LW�VDWLVêHV�FHUWDLQ
FULWHULD�ZKHQ�LQSXW�LQWR�D�FRPSXWHU��IRU�H[DPSOH�WR�VHH�LI
WKH�GDWD�IDOOV�ZLWKLQ�DFFHSWHG�ERXQGDULHV
5DQJH�&KHFN��&KHFNV�ZKHWKHU�GDWD�LV�ZLWKLQ
JLYHQ�DFFHSWDEOH�YDOXHV�

(�J��$�SHUVRQÍV�DJH�VKRXOG�EH�LQ�UDQJH�!���EXW������
/HQJWK�&KHFN��&KHFNV�LI�WKH�LQSXW�GDWD�FRQWDLQV�WKH
UHTXLUHG�QXPEHU�RI�FKDUDFWHUV

(�J��,I�D�êHOG�QHHGV�VL[�GLJLWV�WKHQ�LQSXWWLQJ�D�êYH��RU
VHYHQ�GLJLW�QXPEHU��IRU�H[DPSOH�VKRXOG�FDXVH�DQ
HUURU�PHVVDJH

&KDUDFWHU�W\SH�&KHFN��&KHFNV�WKDW�WKH�LQSXW�GDWD�GRHV�QRW
FRQWDLQ�LQYDOLG�FKDUDFWHUV

(�J��$�SHUVRQÍV�QDPH�VKRXOG�QRW�FRQWDLQ�DQ\�QXPEHUV�
EXW�D�SHUVRQÍV�KHLJKW�VKRXOG�RQO\�FRQWDLQ�GLJLWV

)RUPDW�SLFWXUH�&KHFN��&KHFNV�WKDW�GDWD�LV�LQ�D�VSHFLêF
IRUPDW

(�J��'DWH�VKRXOG�EH�LQ�WKH�IRUP�GG�PP�\\\\
/LPLW�&KHFN��6LPLODU�WR�UDQJH�FKHFN�H[FHSW�WKDW�RQO\�RQH�RI
WKH�OLPLWV��ERXQGDULHV��LV�FKHFNHG

(�J��,QSXW�GDWD�PXVW�EH�!���
3UHVHQFH�&KHFN��&KHFNV�LI�GDWD�LV�DFWXDOO\�SUHVHQW�DQG
KDV�QRW�EHHQ�PLVVHG�RXW

��N*΄NB�¢*΄N�¯΄ͬ̅̉̆̌ͭ
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(�J��,Q�DQ�HOHFWURQLF�IRUP��D�SHUVRQÍV�WHOHSKRQH
QXPEHU�PD\�EH�D�UHTXLUHG�êHOG�DQG�LI�QR�GDWD�LV
SUHVHQW�WKLV�VKRXOG�JLYH�ULVH�WR�DQ�HUURU�PHVVDJH

&RQVLVWHQF\�&KHFN��&KHFNV�LI�êHOGV�FRUUHVSRQG��WLH�XS�
ZLWK�HDFK�RWKHU

(�J��,I�Ì0UÍ�KDV�EHHQ�W\SHG�LQWR�D�êHOG�FDOOHG�WLWOH�WKHQ
WKH�JHQGHU�êHOG�PXVW�FRQWDLQ�HLWKHU�Ì0Í�RU�Ì0DOH

&KHFN�'LJLW��/RRN�DW�DQ�H[WUD�GLJLW�ZKLFK�LV�FDOFXODWHG�IURP
WKH�GLJLWV�RI�D�QXPEHU�DQG�WKHQ�SXW�RQ�WKH�HQG�RI�WKH
QXPEHU

(�J��&KHFN�GLJLWV�FDQ�LGHQWLI\�WKUHH�W\SHV�RI�HUURU�
,I�WZR�GLJLWV�KDYH�EHHQ�LQYHUWHG�GXULQJ�LQSXW
$Q�LQFRUUHFW�GLJLW�HQWHUHG�WZLFH
$�GLJLW�PLVVHG�RXW�DOWRJHWKHU

�¸�¸Ö�GpGX\dYGZjÖïÖ.GhjOZM

2QFH�WKH�GHVLJQ�VWDJH�LV�FRPSOHWHG��LW�LV�WKHQ�QHFHVVDU\
WR�FUHDWH�WKH�V\VWHP�DQG�IXOO\�WHVW�LW
7KLV�VHFWLRQ�FRQVLGHUV�VRPH�RI�WKH�GHYHORSPHQW�VWDJHV
DQG�WHVWLQJ�VWUDWHJLHV�ZKLFK�DUH�RIWHQ�DGRSWHG�E\�V\VWHP
DQDO\VWV

b

�GpGX\dYGZjÖhj:MGh

,I�WKH�V\VWHP�FRQWDLQV�êOHV��H�J��D�GDWDEDVH��WKHQ�WKH�êOH
VWUXFWXUH�QHHGV�WR�EH�êQDOL]HG�DW�WKLV�VWDJH��H�J��ZKDW
W\SH�RI�GDWD�LV�EHLQJ�VWRUHG�LQ�HDFK�êHOG��OHQJWK�RI�HDFK
êHOG��ZKLFK�êHOG�ZLOO�EH�WKH�NH\�êHOG��KRZ�WKH�GDWD�êOHV�ZLOO
EH�OLQNHG��HWF��
2QFH�WKH�êOH�VWUXFWXUH�KDV�EHHQ�GHWHUPLQHG��LW�LV�WKHQ
FUHDWHG�DQG�IXOO\�WHVWHG�WR�PDNH�VXUH�LW�LV�UREXVW�ZKHQ�WKH
V\VWHP�DFWXDOO\�JRHV�OLYH
6LQFH�LW�LV�LPSRUWDQW�WKDW�FRUUHFW�GDWD�LV�VWRUHG�LQ�êOHV�
WKHUH�DUH�FHUWDLQ�WHFKQLTXHV�WKDW�QHHG�WR�EH�DGRSWHG�WR
PDNH�VXUH�WKH�GDWD�SRSXODWLQJ�WKH�êOH�DQG�GDWDEDVH�LV�DW
OHDVW�RI�WKH�ULJKW�W\SH�	�WKDW�LW�FRQIRUPV�WR�FHUWDLQ�UXOHV
9DOLGDWLRQ�URXWLQHV�DQG�YHULêFDWLRQ�PHWKRGV�DUH�XVHG�WR
HQVXUH�WKLV�KDSSHQV
$JDLQ��URXWLQHV�KDYH�WR�EH�IXOO\�WHVWHG�WR�HQVXUH�WKH\�WUDS
XQZDQWHG�GDWD�EXW�DOVR�WR�PDNH�VXUH�DQ\�GDWD
WUDQVIHUUHG�IURP�D�SDSHU�EDVHG�V\VWHP�WR�DQ�HOHFWURQLF
V\VWHP�KDV�EHHQ�GRQH�DFFXUDWHO\
$Q\�V\VWHP�EHLQJ�GHYHORSHG�ZLOO�KDYH�VRPH�IRUP�RI�XVHU
LQWHUIDFH
7KH�W\SHV�RI�KDUGZDUH�ZHUH�FKRVHQ�LQ�WKH�GHVLJQ�VWDJH
+RZ�WKHVH�DUH�XVHG�WR�LQWHUIDFH�ZLWK�WKH�êQDO�V\VWHP�QRZ
QHHGV�WR�EH�LGHQWLêHG��IRU�H[DPSOH�KRZ�WKH�VFUHHQV�ZLOO
EH�XVHG�WR�FROOHFW�WKH�GDWD�DQG�WKH�ZD\�WKH�RXWSXW�ZLOO�EH
SUHVHQWHG
,I�VSHFLDOLVW�KDUGZDUH�LV�QHHGHG��H�J��IRU�SHRSOH�ZLWK
GLVDELOLWLHV���WKHQ�LW�ZLOO�EH�QHFHVVDU\�WR�êQDOL]H�KRZ�WKHVH
GHYLFHV�DUH�XVHG�ZLWK�WKH�V\VWHP�ZKHQ�LW�LV�LPSOHPHQWHG
7KLV�ZLOO�EH�IROORZHG�E\�WKRURXJK�WHVWLQJ�WR�HQVXUH�WKH
XVHU�VFUHHQV�DUH�XVHU�IULHQGO\�DQG�WKDW�WKH�FRUUHFW�RXWSXW
LV�DVVRFLDWHG�ZLWK�WKH�LQSXWV�WR�WKH�V\VWHP

b

.GhjOZMÖhjg:jGMOGh

7HVWLQJ�RI�HDFK�PRGXOH�QHHGV�WR�EH�GRQH�WR�HQVXUH�HDFK
RQH�IXQFWLRQV�FRUUHFWO\�RQ�LWV�RZQ
2QFH�WKH�GHYHORSPHQW�RI�HDFK�PRGXOH�LV�FRPSOHWHG��WKH
ZKROH�V\VWHP�QHHGV�WR�EH�WHVWHG��L�H��DOO�PRGXOHV
IXQFWLRQLQJ�WRJHWKHU�
(YHQ�WKRXJK�HDFK�LQGLYLGXDO�PRGXOH�PD\�ZRUN
VDWLVIDFWRULO\��ZKHQ�WKH\�DUH�DOO�SXW�WRJHWKHU�WKHUH�PD\�EH
GDWD�FODVKHV��LQFRPSDWLELOLW\�DQG�PHPRU\�LVVXHV
$OO�RI�WKLV�PD\�OHDG�WR�D�QHHG�WR�LPSURYH�WKH�LQSXW�DQG
RXWSXW�PHWKRGV��êOH�DQG�GDWDEDVH�VWUXFWXUHV��YDOLGDWLRQ
DQG�YHULêFDWLRQ�PHWKRGV
7KHQ�WKH�V\VWHP�ZLOO�QHHG�WR�EH�IXOO\�WHVWHG�DJDLQ
,W�LV�D�YHU\�WLPH�FRQVXPLQJ�SURFHVV�EXW�WKH�V\VWHP�PXVW
EH�DV�SHUIHFW�DV�SRVVLEOH�EHIRUH�LW�JRHV�OLYH
7HVWLQJ�ZLOO�XVH�PDQ\�GLéHUHQW�W\SHV�RI�GDWD��ZKLFK�ZLOO
IDOO�LQWR�RQH�RI�WKUHH�FDWHJRULHV��QRUPDO��H[WUHPH�RU
DEQRUPDO
/HW�XV�VXSSRVH�RQH�RI�WKH�êHOGV�LQ�D�GDWDEDVH�LV�WKH�GDWH
DQG�WKLV�PXVW�EH�LQ�WKH�IRUP�GG�PP�\\\\��ZKHUH�HDFK
HOHPHQW�RI�WKH�GDWH�PXVW�EH�QXPHULF�

1RUPDO��WKLV�LV�GDWD�ZKLFK�LV�DFFHSWDEOH�YDOLG�DQG�KDV
DQ�H[SHFWHG��NQRZQ��RXWFRPH��H�J��WKH�PRQWK�FDQ�EH
DQ\�ZKROH�QXPEHU�LQ�WKH�UDQJH���WR���
([WUHPH��WKLV�LV�GDWD�DW�WKH�OLPLWV�RI
DFFHSWDELOLW\�YDOLGLW\��H�J��WKH�PRQWK�FDQ�EH�HLWKHU�RI
WKH�WZR�HQG�YDOXHV�L�H����RU���
$EQRUPDO��WKLV�LV�GDWD�RXWVLGH�WKH�OLPLWV�RI
DFFHSWDELOLW\�YDOLGLW\�DQG�VKRXOG�EH�UHMHFWHG�RU�FDXVH
DQ�HUURU�PHVVDJH
)RU�H[DPSOH��DOO�WKH�IROORZLQJ�YDOXHV�DUH�QRW�DOORZHG
DV�LQSXWV�IRU�WKH�PRQWK�

1HJDWLYH�QXPEHUV��H�J����������
$Q\�YDOXH�JUHDWHU�WKDQ�����H�J���������
/HWWHUV�RU�RWKHU�QRQ�QXPHULF�GDWD��H�J��-XO\�
1RQ�LQWHJHU�YDOXHV��H�J�������������

�¸�¸Ö�YdXGYGZj:jO\Z

2QFH�WKH�V\VWHP�LV�IXOO\�WHVWHG��WKH�QH[W�VWDJH�LV�WR�IXOO\
LPSOHPHQW�LW
:H�ZLOO�QRZ�FRQVLGHU�FKDQJHRYHU�WR�WKH�QHZ�V\VWHP�LQ
PRUH�GHSWK
7KHUH�DUH�IRXU�FRPPRQ�PHWKRGV�XVHG�IRU�FKDQJLQJ�RYHU
IURP�WKH�ROG�V\VWHP�WR�WKH�QHZ�V\VWHP
(DFK�RQH�KDV�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�ZKLFK�QHHG
WR�EH�ZHLJKHG�XS�EHIRUH�WKH�PRVW�DSSURSULDWH�PHWKRG�LV
FKRVHQ�IRU�D�SDUWLFXODU�DSSOLFDWLRQ
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�Ö
\YY\ZÖ�GjN\EhÖ\LÖ
N:ZMOZMÖ-shjGYh

'LUHFW

7KH�ROG�V\VWHP�LV�VWRSSHG�RYHUQLJKW�DQG�WKH�QHZ�V\VWHP
LQWURGXFHG�LPPHGLDWHO\
$GYDQWDJHV

7KH�EHQHêWV�DUH�LPPHGLDWH
&RVWV�DUH�UHGXFHG���VLQFH�RQO\�RQH�V\VWHP�LV�XVHG
WKHUH�LV�QR�QHHG�WR�SD\�IRU�WZR�VHWV�RI�VWDé
7KHUH�LV�OHVV�OLNHOLKRRG�RI�D�PDOIXQFWLRQ�VLQFH�WKH�QHZ
V\VWHP�ZLOO�KDYH�EHHQ�IXOO\�WHVWHG

'LVDGYDQWDJH
7KLV�PHWKRG�FDQ�EH�GLVDVWURXV�LI�WKH�QHZ�V\VWHP�IDLOV

3DUDOOHO�5XQQLQJ

7KH�ROG�DQG�QHZ�V\VWHPV�DUH�UXQ�VLGH�E\�VLGH�IRU�D�WLPH
EHIRUH�WKH�QHZ�V\VWHP�WDNHV�RYHU�DOWRJHWKHU
$GYDQWDJHV

,I�WKH�QHZ�V\VWHP�IDLOV��WKH�ROG�V\VWHP�LV�VWLOO�DYDLODEOH
DV�D�EDFN�XS
,W�LV�SRVVLEOH�WR�WUDLQ�VWDé�JUDGXDOO\
6WDé�KDYH�WLPH�WR�JHW�XVHG�WR�WKH�QHZ�V\VWHP

'LVDGYDQWDJH
,W�LV�PRUH�H[SHQVLYH�WKDQ�GLUHFW�FKDQJHRYHU��VLQFH
H[WUD�VWDé�DUH�QHHGHG�WR�UXQ�ERWK�V\VWHPV�WRJHWKHU

3LORW�,PSOHPHQWDWLRQ

7KH�QHZ�V\VWHP�LV�LQWURGXFHG�LQWR�RQH�SDUW�RI�WKH
FRPSDQ\��H�J��LQWR�D�ZDUHKRXVH�RI�D�VXSHUPDUNHW��DQG�LWV
SHUIRUPDQFH�DVVHVVHG
$GYDQWDJHV

,I�WKH�QHZ�V\VWHP�IDLOV��RQO\�RQH�SDUW�RI�WKH�FRPSDQ\�LV
DéHFWHG
,W�LV�SRVVLEOH�WR�WUDLQ�VWDé�LQ�RQH�DUHD�RQO\��ZKLFK�LV
PXFK�IDVWHU�DQG�OHVV�FRVWO\�WKDQ�SDUDOOHO�UXQQLQJ
7KH�FRVWV�DUH�DOVR�OHVV�WKDQ�SDUDOOHO�UXQQLQJ��VLQFH
RQO\�RQH�SDUW�RI�WKH�V\VWHP�LV�EHLQJ�XVHG�LQ�WKH�SLORW

'LVDGYDQWDJH
,W�LV�PRUH�H[SHQVLYH�WKDQ�GLUHFW�FKDQJHRYHU��VLQFH
HDFK�SLORW�VFKHPH�QHHGV�WR�EH�HYDOXDWHG�EHIRUH�WKH
QH[W�VWDJH�LV�LQWURGXFHG

3KDVHG�,PSOHPHQWDWLRQ

,QLWLDOO\��RQO\�SDUW�RI�WKH�QHZ�V\VWHP�LV�LQWURGXFHG
2QO\�ZKHQ�LW�SURYHV�WR�ZRUN�VDWLVIDFWRULO\�LV�WKH�QH[W�SDUW
LQWURGXFHG��DQG�VR�RQ��XQWLO�ROG�V\VWHP�LV�IXOO\�UHSODFHG
$GYDQWDJHV

,I�WKH�ODWHVW�SDUW�IDLOV��LW�LV�RQO\�QHFHVVDU\�WR�JR�EDFN�LQ
WKH�V\VWHP�WR�WKH�SRLQW�RI�IDLOXUH��KHQFH�IDLOXUH�LV�QRW
GLVDVWURXV
,W�LV�SRVVLEOH�WR�HQVXUH�WKH�V\VWHP�ZRUNV�SURSHUO\
EHIRUH�H[SDQGLQJ

'LVDGYDQWDJHV
7KLV�LV�PRUH�H[SHQVLYH�WKDQ�GLUHFW�FKDQJHRYHU��VLQFH
LW�LV�QHFHVVDU\�WR�HYDOXDWH�HDFK�SKDVH�EHIRUH�PRYLQJ
WR�WKH�QH[W�VWDJH

b


\Yd:gOZMÖ
N:ZMG\pGgÖ�GjN\Eh

&KDQJHRYHU�PHWKRG 'LUHFW 3DUDOOHO 3LORW 3KDVHG

5HODWLYH�FRVWV /RZ +LJK 0HGLXP0HGLXP

,QSXW�QHHGHG�E\�WKH�XVHU 0HGLXP +LJK /RZ 0HGLXP

,QSXW�QHHGHG�E\�V\VWHPV
WHDP

/RZ
 /RZ 0HGLXP0HGLXP

,PSDFW�RI�IDLOXUH +LJK /RZ /RZ 0HGLXP

�¸�¸Ö�\CkYGZj:jO\Z

2QFH�WKH�QHZ�V\VWHP�LV�IXOO\�GHYHORSHG��D�FRQVLGHUDEOH
DPRXQW�RI�GRFXPHQWDWLRQ�QHHGV�WR�EH�SURGXFHG

)RU�WKH�HQG�XVHU
)RU�SHRSOH�ZKR�PD\�QHHG�WR�PRGLI\�RU�GHYHORS�WKH
V\VWHP�IXUWKHU�DW�VRPH�ODWHU�VWDJH

7KHUH�LV�VRPH�RYHUODS�EHWZHHQ�WKH�WZR�W\SHV�RI
GRFXPHQWDWLRQ��EXW�WKH�EDVLF�UHTXLUHPHQWV�DUH�VKRZQ
EHORZ

b

.GCNZOC:XÖ�\CkYGZj:jO\Z

7HFKQLFDO�GRFXPHQWDWLRQ�LV�GHVLJQHG�WR�KHOS
SURJUDPPHUV�	�DQDO\VWV�ZKR�QHHG�WR�PDNH
LPSURYHPHQWV�RU�UHSDLU�PDLQWDLQ�WR�WKH�V\VWHP
7KLV�FDQ�FRQVLVW�RI�DQ\�RI�WKH�IROORZLQJ�

SXUSRVH�RI�WKH�V\VWHP�SURJUDP�VRIWZDUH
SURJUDP�OLVWLQJ�FRGLQJ
SURJUDPPLQJ�ODQJXDJH�XVHG
ëRZFKDUW�DOJRULWKP
LQSXW�IRUPDWV
KDUGZDUH�UHTXLUHPHQWV
VRIWZDUH�UHTXLUHPHQWV
PLQLPXP�PHPRU\�UHTXLUHPHQWV
NQRZQ�EXJV�LQ�WKH�V\VWHP
OLVW�RI�YDULDEOHV�XVHG��DQG�WKHLU�PHDQLQJ�GHVFULSWLRQ�
êOH�VWUXFWXUHV
VDPSOH�UXQV��ZLWK�WHVW�GDWD�DQG�UHVXOWV�
RXWSXW�IRUPDWV
YDOLGDWLRQ�UXOHV
PHDQLQJ�RI�HUURU�PHVVDJHV

b
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/hGgÖ�\CkYGZj:jO\Z

8VHU�GRFXPHQWDWLRQ�LV�GHVLJQHG�WR�KHOS�XVHUV�WR�OHDUQ
KRZ�WR�XVH�WKH�VRIWZDUH�RU�V\VWHP
7KLV�FDQ�FRQVLVW�RI�DQ\�RI�WKH�IROORZLQJ�

WKH�SXUSRVH�RI�WKH�V\VWHP�SURJUDP�VRIWZDUH�SDFNDJH
KRZ�WR�ORJ�LQ�ORJ�RXW
KRZ�WR�ORDG�UXQ�WKH�VRIWZDUH
KRZ�WR�VDYH�êOHV
KRZ�WR�GR�D�VHDUFK
KRZ�WR�VRUW�GDWD
KRZ�WR�GR�SULQWRXWV
KRZ�WR�DGG��GHOHWH�RU�DPHQG�UHFRUGV
VFUHHQ�OD\RXWV��LQSXW�
SULQW�OD\RXWV��RXWSXW�
KDUGZDUH�UHTXLUHPHQWV
VRIWZDUH�UHTXLUHPHQWV
VDPSOH�UXQV��ZLWK�WHVW�GDWD�DQG�UHVXOWV�
HUURU�KDQGOLQJ�PHDQLQJ�RI�HUURUV
WURXEOHVKRRWLQJ�JXLGH�KHOS�OLQHV�)$4V
WXWRULDOV

�¸�¸Ö�p:Xk:jO\Z

2QFH�D�V\VWHP�LV�XS�DQG�UXQQLQJ�LW�LV�QHFHVVDU\�WR�GR
VRPH�HYDOXDWLRQ�DQG�FDUU\�RXW�DQ\�PDLQWHQDQFH��LI
QHFHVVDU\�
7KLV�LV�GRQH�WR�HQVXUH�WKH�HìFLHQF\�RI�WKH�V\VWHP��WKH
HDVH�RI�XVH�RI�WKH�V\VWHP��DQG�WKH�DSSURSULDWHQHVV�RI�WKH
V\VWHP�
7KH�IROORZLQJ�LV�D�OLVW�RI�VRPH�RI�WKH�WKLQJV�FRQVLGHUHG
ZKHQ�HYDOXDWLQJ�KRZ�ZHOO�WKH�QHZ�V\VWHP�KDV�ZRUNHG�
7KLV�FDQ�XOWLPDWHO\�OHDG�EDFN�WR�D�UH�GHVLJQ�RI�SDUW�RI�WKH
V\VWHP�LI�WKHUH�LV�VWURQJ�HYLGHQFH�WR�VXJJHVW�WKDW�FKDQJHV
QHHG�EH�PDGH�
7R�HYDOXDWH�WKH�V\VWHP��WKH�DQDO\VW�ZLOO�

FRPSDUH�WKH�êQDO�VROXWLRQ�ZLWK�WKH�RULJLQDO
UHTXLUHPHQW
LGHQWLI\�DQ\�OLPLWDWLRQV�LQ�WKH�V\VWHP
LGHQWLI\�DQ\�QHFHVVDU\�LPSURYHPHQWV�WKDW�QHHG�WR�EH
PDGH
HYDOXDWH�WKH�XVHUÍV�UHVSRQVHV�WR�XVLQJ�WKH�QHZ�V\VWHP
FRPSDUH�WHVW�UHVXOWV�IURP�WKH�QHZ�V\VWHP�ZLWK�UHVXOWV
IURP�WKH�ROG�V\VWHP
FRPSDUH�WKH�SHUIRUPDQFH�RI�WKH�QHZ�V\VWHP�ZLWK�WKH
SHUIRUPDQFH�RI�WKH�ROG�V\VWHP
REVHUYH�XVHUV�SHUIRUPLQJ�VHW�WDVNV��FRPSDULQJ�ROG
ZLWK�QHZ
PHDVXUH�WKH�WLPH�WDNHQ�WR�FRPSOHWH�WDVNV��FRPSDULQJ
ROG�ZLWK�QHZ
LQWHUYLHZ�XVHUV�WR�JDWKHU�UHVSRQVHV�DERXW�KRZ�ZHOO
WKH�QHZ�V\VWHP�ZRUNV
JLYH�RXW�TXHVWLRQQDLUHV�WR�JDWKHU�UHVSRQVHV�DERXW�WKH
HDVH�RI�XVH�RI�WKH�QHZ�V\VWHP

6RPH�UHVXOWV�IURP�WKH�HYDOXDWLRQ�PD\�UHTXLUH�FKDQJHV�WR
HLWKHU�KDUGZDUH�RU�VRIWZDUH��+DUGZDUH�PD\�QHHG�WR�EH
XSGDWHG�EHFDXVH�

RI�IHHGEDFN�IURP�HQG�XVHUV

QHZ�KDUGZDUH�FRPHV�RQ�WKH�PDUNHW��PDNLQJ�FKDQJH
QHFHVVDU\
WKHUH�DUH�FKDQJHV�ZLWKLQ�WKH�FRPSDQ\�ZKLFK�UHTXLUH
QHZ�GHYLFHV�WR�EH�DGGHG�RU�XSGDWHG

6RIWZDUH�PD\�QHHG�WR�EH�XSGDWHG�EHFDXVH�
RI�IHHGEDFN�IURP�HQG�XVHUV
FKDQJHV�WR�WKH�FRPSDQ\�VWUXFWXUH�RU�KRZ�WKH
FRPSDQ\�ZRUNV�PD\�QHHG�PRGLêFDWLRQV�WR�WKH
VRIWZDUH
FKDQJHV�LQ�OHJLVODWLRQ�PD\�QHHG�PRGLêFDWLRQV�WR�WKH
VRIWZDUH

�¸Ö-:LGjsÖïÖ-GCkgOjs

�¸�¸Ö)NshOC:XÖ-:LGjs

6DIHW\�KD]DUG
:D\V�RI�HOLPLQDWLQJ�RU�PLQLPL]LQJ

KD]DUG

(OHFWURFXWLRQ�IURP
VSLOOLQJ�GULQNV

8VH�D�UHVLGXDO�FLUFXLW�EUHDNHU
�5&%���&KHFN�LQVXODWLRQ�RQ�ZLUHV
UHJXODUO\��'R�QRW�DOORZ�GULQNV�QHDU

FRPSXWHUV��&KHFN�HTXLSPHQW
UHJXODUO\

7ULSSLQJ�RYHU�WUDLOLQJ
ZLUHV

&DEOH�GXFWV��PDNH�ZLUHV�VDIH�
&RYHU�ZLUHV�WXFN�WKHP�DZD\��8VH

ZLUHOHVV�FRQQHFWLRQV

+HDY\�HTXLSPHQW�IDOOLQJ

6WURQJ�GHVN�WDEOHV�WR�VXSSRUW
KHDY\�KDUGZDUH��8VH�ODUJH�GHVNV

DQG�WDEOHV�VR�WKDW�KDUGZDUH
GRHVQÍW�IDOO�Ré�HGJH

)LUH�ULVN�IURP
RYHUORDGLQJ�VRFNHWV�RU
HTXLSPHQW�RYHUKHDWLQJ

+DYH�D�&2��êUH�H[WLQJXLVKHU
QHDUE\��'RQÍW�FRYHU�HTXLSPHQW
YHQWV��FDQ�FDXVH�HTXLSPHQW�WR

RYHUKHDW��0DNH�VXUH�KDUGZDUH�LV
IXOO\�PDLQWDLQHG��'R�QRW�RYHUORDG
VRFNHWV�ZLWK�WRR�PDQ\�LWHPV

�¸�¸Ö�É-:LGjs

(�VDIHW\�UHIHUV�WR�WKH�VDIHW\�RI�GDWD�DQG�SHUVRQDO
LQIRUPDWLRQ�ZKLOH�XVLQJ�WKH�LQWHUQHW�
(�VDIHW\�LV�UHTXLUHG�WR�PDNH�VXUH�D�XVHUÍV�SHUVRQDO
LQIRUPDWLRQ�LV�QRW�PDGH�YXOQHUDEOH�DQG�HYHQ�OHDNHG�WR
KDFNHUÍV�IRU�H�J���ZKLFK�FDQ�OHDG�WR�LGHQWLW\�IUDXG��EDQN�$�&
LVVXHV��HWF�

b

)Ggh\Z:XÖ�:j:

$Q\�GDWD�UHJDUGLQJ�D�OLYLQJ�SHUVRQ�ZKR�FDQ�EH�LGHQWLêHG
DJDLQVW�WKH�GDWD�RU�WKH�GDWD�DORQJ�ZLWK�DQ\�RWKHU
LQIRUPDWLRQ�
([DPSOHV�RI�SHUVRQDO�GDWD�

)XOO�1DPH
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+RPH�$GGUHVV
%DQNLQJ�GHWDLOV��$�&�QR��SLQ��HWF��
0HGLFDO�KLVWRU\��VXéHUHG�IURP�GHSUHVVLRQ��HWF��
3HUVRQDO�GDWD�OLNH�HWKQLF�RULJLQ��SROLWLFDO�YLHZV�
FULPLQDO�DFWLYLW\��PHQWDO�KHDOWK�KLVWRU\�
6H[XDO�RULHQWDWLRQ�DQG�UHOLJLRQ�FDQ�EH�XVHG�WR
EODFNPDLO�YLFWLPV�RI�GDWD�EUHDFKHV

,I�SHUVRQDO�GDWD�LV�OHDNHG��GDWD�EUHDFK���WKH�IROORZLQJ�FDQ
RFFXU�

,GHQWLW\�WKHIW
%DQN�IUDXG
'DPDJHV�WR�SHUVRQDO�SURSHUW\
.LGQDSSLQJ��LI�NLGQDSSHUV�JHW�DFFHVV�WR�WKH�YLFWLPÍV
DGGUHVV�
(WF�

7R�SUHYHQW�WKH�DERYH��LW�LV�HVVHQWLDO�WKDW�SHUVRQDO�GDWD�LV
SURWHFWHG�
3HUVRQDO�GDWD�FDQ�EH�OHDNHG�LQWHQWLRQDOO\�DQG
XQLQWHQWLRQDOO\��(OHFWURQLF�GDWD�LV�DW�ULVN�GXH�WR��KDFNLQJ�
YLUXVHV��VS\ZDUH��SKLVKLQJ��SKDUPLQJ��6PLVKLQJ��YLVKLQJ�
UDQVRPZDUH��$�PDOLFLRXV�SURJUDP�WKDW�HQFU\SWV�GDWD�RQ
D�FRPSXWHU�V\VWHP�DQG�GHPDQGV�IRU�D�UDQVRP�WR�SURYLGH
DQG�GHFU\SW�WKH�GDWD���VSDP��PRGHUDWHG�DQG�XQ�
PRGHUDWHG�IRUXPV��FRRNLHV��HWF�
,I�D�VWXGHQW�VKDUHV�D�SKRWRJUDSK�RI�WKHPVHOYHV�LQ�WKHLU
VFKRRO�XQLIRUP�RQ�VRFLDO�PHGLD��WKHQ�SDHGRSKLOHV��FKLOG
SUHGDWRUV��NLGQDSSHUV��HWF��FDQ�SK\VLFDOO\�UHDFK�WKH
VWXGHQW��7KLV�VKRXOG�QRW�EH�GRQH

b

�ZjGgZGjÖ-:LGjs

7R�NHHS�SHUVRQDO�GDWD�VDIH��RQH�PXVW�
1RW�JLYH�XQNQRZQ�SHRSOH��RQ�WKH�LQWHUQHW��SHUVRQDO
LQIRUPDWLRQ�RU�VHQG�SLFWXUHV�RI�RQHVHOI�WR�WKHP�
0DLQWDLQ�SULYDF\�VHWWLQJV�WR�FRQWURO�ZKLFK�FRRNLHV�DUH
RQ�WKHLU�FRPSXWHU
8VH�OHDUQHU�IULHQGO\�VHDUFK�HQJLQHV�DQG�ZHEVLWHV
UHFRPPHQGHG�E\�\RXU�HGXFDWLRQDO�LQVWLWXWLRQ��H�J�
]QRWHV�RUJ
7KH�ZHEVLWH�EHLQJ�DFFHVVHG�LV�IURP�D�WUXVWHG�VRXUFH�
RU�KDV�D�SDGORFN�V\PERO��KWWSV�SURWRFRO��V�IRU�VHFXUH��

b

�Y:OXÖ-:LGjs

2SHQ�HPDLOV�IURP�NQRZQ�VRXUFHV��DQG�GR�QRW�FOLFN�RQ�DQ
HPDLOV�ZLW�K\SHUOLQNV�ZLWKRXW�FRQêUPLQJ�ZLWK�WKH�VHQGHU
RI�WKH�HPDLO��7KLQN�EHIRUH�RSHQLQJ�DQ�HPDLO�IURP�DQ
XQNQRZQ�SHUVRQ��QHYHU�VHQG�DQ\�RWKHU�VHQVLWLYH
LQIRUPDWLRQ��SLFWXUH�LQ�VFKRRO�XQLIRUP��FUHGLW�FDUG�3,1�
HWF��
$VN�WKHLU�,63�WR�HQDEOH�HPDLO�êOWHULQJ�WR�FODVVLI\�VSDP
PDLOV�DV�VSDP�

b

-\CO:XÖ�GEO:Ö-:LGjs

%ORFN�DQG�UHSRUW�XVHUV�ZKR�VHHP�VXVSLFLRXV�RU�XVH
LQDSSURSULDWH�ODQJXDJH
1HYHU�XVH�\RX�UHDO�QDPH��RQO\�XVH�D�QLFNQDPH
8VH�DSSURSULDWH�ODQJXDJH
'R�QRW�HQWHU�SULYDWH�FKDW�URRPV��DV�XVHUV�FDQ�OXUH�\RX
LQWR�JLYLQJ�SHUVRQDO�LQIRUPDWLRQ�E\�VHHPLQJ�WRR�QLFH�
'R�QRW�PHHW�DQ\RQH�Ré�WKH�LQWHUQHW�IRU�WKH�êUVW�WLPH�RQ
\RXU�RZQ��RU�DW�OHDVW�VSHDN�WR�D�WUXVWHG�DGXOW�êUVW�
'R�QRW�PLVXVH�LPDJHV��RI�VRPHRQH�WR�EODFNPDLO�WKHP��IRU
H�J��
5HVSHFW�WKH�FRQêGHQWLDOLW\�RI�RWKHU�XVHUV

b

!ZXOZGÖ�:YGh

6LPLODU�PHDVXUHV�DSSO\�WR�WKDW�WDNHQ�ZKHQ�XVLQJ�VRFLDO
PHGLD�
$GGLWLRQDOO\��SOD\HUV�VKRXOG�EH�FDUHIXO�DERXW�

,Q�JDPH�YLROHQFH
&\EHU�EXOO\LQJ
.HHSLQJ�WKHLU�ZHEFDPV�Ré��RWKHU�SRWHQWLDOO\
GDQJHURXV�SOD\HUV�KDYH�GLUHFW�DFFHVV�WR�\RXU�LPDJH�
3UHGDWRUV�PD\�XVH�YRLFH�PDVNLQJ�WHFKQRORJ\�WR�OXUH�D
XVHU�WR�UHYHDO�WKHLU�DJH��VH[�HWF�
&\EHU�DWWDFNV�LQYROYLQJ�YLUXVHV��UDQVRPZDUH��HWF�

�¸�¸Ö-GCkgOjsÖ\LÖ�:j:

�:CWOZM

+DFNHUV�DUH�SHRSOH�ZKR�JHW�LQWR�\RXU�FRPSXWHU�V\VWHP
ZLWKRXW�KDYLQJ�WKH�ULJKWV��,W�FDQ�OHDG�WR�FRUUXSWLRQ�RU�ORVV
RI�GDWD�RU�D�GDWD�EUHDFK

6RPH�SURYH�WKDW�D�V\VWHP�LV�YXOQHUDEOH���PD\EH
HPSOR\HG�WR�WHVW��HWKLFDO�KDFNLQJ�
6RPH�ZDQW�WR�VWHDO�GDWD
$OWHU�RU�GHVWUR\�GDWD
)RU�IXQ�RU�D�FKDOOHQJH

3UHYHQWLRQ�
3URWHFW�ZLWK�DXWKHQWLFDWLRQ�WHFKQLTXHV��XVHU�,'�DQG
SDVVZRUG��HWF��
+DYH�D�EDFNXS�RI�GDWD�LQ�FDVH�RI�GDPDJH
)LUHZDOOV
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/hGgÖ��h

7R�ORJ�RQ�WR�D�QHWZRUN��D�XVHU�PXVW�W\SH�LQ�D�XVHU�,'
8VHU�,'�DVVLJQV�XVHU�SULYLOHJH�RQFH�XVHU�ORJV�LQ
7KH�WRS�OHYHO�SULYLOHJH�IRU�D�QHWZRUN�LV�DQ�DGPLQLVWUDWRU�

$EOH�WR�VHW�SDVVZRUGV�DQG�GHOHWH�êOHV�IURP�VHUYHU�HWF�
8VHU�SULYLOHJH�PD\�RQO\�DOORZ�WR�DFFHVV�WKHLU�RZQ�ZRUN
DUHD

):hhq\gEh

$IWHU�W\SLQJ�LQ�XVHU�,'��WKH�XVHU�ZLOO�EH�UHTXHVWHG�WR�W\SH
LQ�WKHLU�SDVVZRUG
*HQHUDOO\��LW�LV�D�FRPELQDWLRQ�RI�OHWWHUV�DQG�QXPEHUV
3DVVZRUGV�DUH�VKRZQ�DV�VWDUV��


��VR�QRERG\
RYHUORRNLQJ�FDQ�VHH�LW
0DQ\�V\VWHPV�DVN�IRU�SDVVZRUG�WR�EH�W\SHG�LQ�WZLFH�DV�D
YHULêFDWLRQ�FKHFN��LQ�FDVH�RI�LQSXW�HUURUV
7R�KHOS�SURWHFW�WKH�V\VWHP��XVHU�KDV�D�êQLWH�QXPEHU�RI
DWWHPSWV
,I�SDVVZRUG�LV�IRUJRWWHQ��DGPLQLVWUDWRU�PXVW�UHVHW�LW
,I�SDVVZRUG�LV�IRUJRWWHQ�RQ�D�ZHEVLWH��LW�ZLOO�EH�VHQW�WR
\RXU�H�PDLO

	O\YGjgOCÖ�:j:

8VHV�IHDWXUHV�RI�WKH�KXPDQ�ERG\�XQLTXH�WR�HYHU\
LQGLYLGXDO��VXFK�DV�êQJHUSULQWV��UHWLQD��LULV��IDFH�DQG�YRLFH
UHFRJQLWLRQV��,W�LV�XVHG�LQ�DXWKHQWLFDWLRQ�WHFKQLTXHV�DV�LW�LV
YHU\�GLìFXOW���LPSRVVLEOH�WR�UHSOLFDWH�

$GYDQWDJHV
8VHUQDPHV�DQG�SDVVZRUGV�GRQÍW�KDYH�WR�EH
UHPHPEHUHG
$OPRVW�LPSRVVLEOH�WR�UHSOLFDWH�ERG\�SDUWV�
6RPHERG\�HOVH�FDQÍW�JDLQ�DFFHVV��OLNH�ZLWK�D�VWROHQ
FDUG
7KH\�FDQÍW�EH�IRUJRWWHQ��OLNH�D�FDUG

'LVDGYDQWDJHV
7KH�UHDGHUV�DUH�H[SHQVLYH
'DPDJHV�LQ�êQJHUSULQWV�FDQ�GHQ\�DFFHVV
6RPH�SHRSOH�ZRUU\�DERXW�WKHLU�SHUVRQDO
LQIRUPDWLRQ�EHLQJ�VWRUHG

�OMOj:XÖ
GgjOzC:jG

$�GLJLWDO�FHUWLêFDWH�LV�DQ�HOHFWURQLF�SDVVSRUW�XVHG�LQ�WKH
VHFXULW\�RI�GDWD�VHQW�RYHU�WKH�LQWHUQHW�
7KH\�FDQ�EH�DWWDFKHG�ZLWK�PDLOV�VR�WKDW�WKH�UHFHLYHU�FDQ
NQRZ�WKDW�WKH�PDLO�LV�VHQW�IURP�D�WUXVWHG�VRXUFH�

-GCkgGÖ-\CWGjÖ�:sGgÖÅ--�Æ

7\SH�RI�SURWRFRO�WKDW�DOORZV�GDWD�WR�EH�VHQW�DQG�UHFHLYHG
VHFXUHO\�RYHU�WKH�LQWHUQHW
:KHQ�D�XVHU�ORJV�RQWR�D�ZHEVLWH��66/�HQFU\SWV�WKH�GDWD
KWWSV�RU�SDGORFN�LQ�WKH�VWDWXV�EDU
:KHQ�XVHU�ZDQWV�WR�DFFHVV�D�VHFXUH�ZHEVLWH�

8VHUÍV�ZHE�EURZVHU�VHQGV�D�PHVVDJH��VR�LW�FDQ
FRQQHFW�ZLWK�UHTXLUHG�ZHEVLWH�ZKLFK�LV�VHFXUHG�E\�66/
:HE�EURZVHU�UHTXHVWV�WKDW�WKH�ZHE�VHUYHU�LGHQWLêHV
LWVHOI
:HE�VHUYHU�UHVSRQGV�E\�VHQGLQJ�D�FRS\�RI�LWV�66/
FHUWLêFDWH
:HE�EURZVHU�FKHFNV�LI�FHUWLêFDWH�LV�DXWKHQWLF
6HQGV�VLJQDO�EDFN�WR�ZHE�EURZVHU
6WDUWV�WR�WUDQVPLW�GDWD�RQFH�FRQQHFWLRQ�LV�HVWDEOLVKHG
,I�QRW�VHFXUH��EURZVHU�ZLOO�GLVSOD\�DQ�RSHQ�SDGORFN

�G:jkgGhÖ\LÖ:Ö-GCkgGÖ5GBÖ):MG

:HESDJH�85/��,I�WKH�ZHESDJH�LV�VHFXUH��LW�ZLOO�VWDUW�ZLWK
ÌKWWSVÍ�LQVWHDG�RI�ÌKWWSÍ�

3DGORFN�VLJQ�

)NOhNOZM

3KLVKLQJ�LV�D�IUDXGXOHQW�RSHUDWLRQ�LQYROYLQJ�WKH�XVH�RI
HPDLOV
7KH�FUHDWRU�VHQGV�RXW�D�OHJLWLPDWH�ORRNLQJ�HPDLO�KRSLQJ�WR
JDWKHU�SHUVRQDO�DQG�êQDQFLDO�LQIRUPDWLRQ�IURP�WKH
UHFLSLHQW�RI�WKH�HPDLO
7KH�PHVVDJH�DSSHDUV�WR�EH�IURP�D�OHJLWLPDWH�VRXUFH��H�J�
D�IDPRXV�EDQN�
:KHQ�WKH�XVHU�FOLFNV�RQ�WKH�OLQN��WKH\�DUH�VHQW�WR�D�VSRRI
ZHEVLWH
7KH\�ZLOO�EH�DVNHG�IRU�SHUVRQDO�LQIR�H�J��FUHGLW�FDUG
GHWDLOV��3,1V
7KLV�FRXOG�OHDG�WR�LGHQWLW\�WKHIW
,63V�DWWHPSW�WR�êOWHU�RXW�SKLVKLQJ�HPDLOV

)N:gYOZM

3KDUPLQJ�LV�D�VFDP�LQ�ZKLFK�PDOLFLRXV�FRGH�LV�LQVWDOOHG�RQ
D�FRPSXWHU�KDUG�GLVN�RU�D�VHUYHU
7KLV�FRGH�FDQ�PLVGLUHFW�XVHUV�WR�IUDXGXOHQW�ZHEVLWHV
ZLWKRXW�WKHLU�NQRZOHGJH
3KLVKLQJ�UHTXLUHV�DQ�HPDLO�WR�EH�VHQW�WR�HYHU\�SHUVRQ�ZKR
KDV�EHHQ�WDUJHWHG��ZKLOH�SKDUPLQJ�GRHV�QRW�UHTXLUH
HPDLOV�WR�EH�VHQW�RXW�WR�DQ\RQH
3KDUPLQJ�FDQ�WDUJHW�D�ODUJHU�JURXS�RI�SHRSOH�PRUH�HDVLO\
+RZ�SKDUPLQJ�ZRUNV�

$�KDFNHU�ZLOO�LQIHFW�WKH�FRPSXWHU�ZLWK�D�YLUXV��HLWKHU�E\
VHQGLQJ�DQ�HPDLO�RU�LQVWDOOLQJ�VRIWZDUH�RQ�WKHLU
FRPSXWHU�ZKHQ�WKH\�êUVW�YLVLW�WKHLU�ZHEVLWH
2QFH�LQIHFWHG��WKH�YLUXV�VHQGV�XVHU�WR�D�IDNH�ZHEVLWH
WKDW�ORRNV�LGHQWLFDO�WR�WKH�RQH�WKH\�ZDQWHG�WR�YLVLW
3HUVRQDO�LQIR��IURP�WKH�XVHUÍV�FRPSXWHU�FDQ�EH�SLFNHG
XS�E\�WKH�SKDUPHU�KDFNHU
$QWL�VS\ZDUH��DQWL�YLUXV�VRIWZDUH�RU�DQWL�SKDUPLQJ
VRIWZDUH�FDQ�EH�XVHG�WR�LGHQWLI\�WKLV�FRGH�DQG�FRUUHFW
WKH�FRUUXSWLRQ

-YOhNOZM
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$Q�DWWHPSW�WR�H[WUDFW�D�XVHUÍV�FRQêGHQWLDO�LQIRUPDWLRQ�YLD
606��VKRUW�PHVVDJH�VHUYLFH��E\�WULFNLQJ�WKH�XVHU�LQWR
GRZQORDGLQJ�D�7URMDQ�KRUVH��D�YLUXV�WKDW�PDVNV�LWVHOI��
,W�LV�SKLVKLQJ�YLD�606�

)gGpGZjOZMÖ)NOhNOZM³Ö)N:gYOZMÖïÖ-YOhNOZM

8VHU�HGXFDWLRQ
6HW�XS�DQWL�PDOZDUH�DQG�DQWL�VS\ZDUH�VRIWZDUH
(QDEOLQJ�SURWRFROV�VXFK�DV�63)�DQG�'.,0
'R�QRW�GRZQORDG�UDQGRP��H[H��H[HFXWDEOH�êOH�IRUPDWV��
�SKS���EDW���FRP�HWF�
8VHUV�VKRXOG�EH�DOHUW�DQG�ORRN�RXW�IRU�FOXHV�ZKHQ�EHLQJ
UHGLUHFWHG�WR�RWKHU�ZHEVLWHV�
7KHUHIRUH��WHFKQRORJ\�HQDEOHV�XQDXWKRULVHG�XVHUV�WR�JDLQ
DFFHVV�WR�RWKHUZLVH�LQDFFHVVLEOH�LQIRUPDWLRQ�
,I�D�SHUVRQ�RQ�WKH�LQWHUQHW�LV�DVNLQJ�IRU�SHUVRQDO
LQIRUPDWLRQ��RU�WR�PHHW�LQ�UHDO�OLIH�RU�DFWLQJ�VXVSLFLRXV�
WKH\�VKRXOG�EH�UHSRUWHG�WR�F\EHU�VHFXULW\�DJHQFLHV��RU
RQHÍV�SDUHQWV�JXDUGLDQV�
:HEVLWHV�SRS�XSV�FDQ�EH�PDGH�WR�PLPLF�OHJLWLPDWH�RQHV�
RU�VHHP�WRR�JRRG�WR�EH�WUXH��IRU�H�J�ORWUHL�QHW�LQVWHDG�RI
ORWWHU\�FRP

%DQNV�DQG�RUJDQLVDWLRQV�ZLOO�QHYHU�DVN�IRU�D�3,1�WR�EH
HQWHUHG�RQ�ZHEVLWH�OLNH�WKLV�

�wGCjhÖ\LÖdNOhNOZM³ÖdN:gYOZMÖ:ZEÖ-YOhNOZMÖ\ZÖ:
khGg

3HUVRQDO�DQG�VHQVLWLYH�LQIRUPDWLRQ�LV�ORVW��ZKLFK�FDQ�EH
XVHG�IRU�SUHYLRXVO\�VWDWHG�SXUSRVHV�

�\EGg:jGEÖïÖ/ZY\EGg:jGEÖ�\gkYh

2QOLQH�IRUXPV�DUH�SODFHV�RQ�WKH�LQWHUQHW�ZKHUH�SHRSOH�FDQ
MRLQ�GLVFXVVLRQV�RQ�DOPRVW�DQ\�WRSLF�DQG�DOVR�DGG�WKHLU�YLHZV�

7KHUH�DUH�WZR�W\SHV�RI�IRUXPV�

0RGHUDWHG�)RUXPV 8QPRGHUDWHG�)RUXPV

+DV�D�PRGHUDWRU�ZKR�FKHFNV
FRPPHQWV�EHIRUH�WKH\�DUH

SRVWHG

1R�PRGHUDWRU�ZKR�FKHFNV�WKH
FRPPHQWV

7KHUH�ZLOO�EH�QR�VSDPV�RU
UXGH�DQG�RéHQVLYH�FRPPHQWV

6SDPV��UXGH�DQG�RéHQVLYH
FRPPHQWV�SUHVHQW

1R�GLYHUVLRQV�IURP�WKH�WRSLF
'LYHUVLRQV�IURP�WRSLF�DUH

SRVVLEOH

0RGHUDWHG�)RUXPV 8QPRGHUDWHG�)RUXPV

+LJKO\�VHFXUH�GXH�WR
PRGHUDWLRQ

3HUVRQDO�LQIRUPDWLRQ�FDQ�EH
REWDLQHG�IURP�\RX

1RW�VHFXUH�GXH�WR�ODFN�RI
PRGHUDWLRQ

-d:Y

6SDP�LV�HOHFWURQLF�MXQN�PDLO�DQG�LV�D�W\SH�RI�DGYHUWLVLQJ
IURP�D�FRPSDQ\�VHQW�RXW�WR�D�WDUJHW�PDLOLQJ�OLVW
+DUPOHVV�EXW�FDQ�FORJ�XS�QHWZRUNV�DQG�VORZ�WKHP�GRZQ
,W�LV�PRUH�RI�D�QXLVDQFH�WKDQ�D�VHFXULW\�ULVN
0DQ\�,63V�DUH�JRRG�DW�êOWHULQJ�RXW�VSDP��DQG�SUHYHQW�WKH
XVHU�IURP�JHWWLQJ�WKHVH�VSDP�HPDLOV�
,W�LV�RIWHQ�QHFHVVDU\�WR�SXW�D�OHJLWLPDWH�HPDLO�DGGUHVV�LQWR
D�FRQWDFW�OLVW�WR�HQVXUH�ZDQWHG�HPDLOV�DUH�QRW�êOWHUHG�RXW
E\�PLVWDNH

�ZCgsdjO\Z

7KH�FRQYHUVLRQ�RI�GDWD�WR�FRGH�E\�HQFRGLQJ�LW
'RQH�E\�XVLQJ�HQFU\SWLRQ�VRIWZDUH
6LQFH�GDWD�LV�HQFRGHG��LW�DSSHDUV�PHDQLQJOHVV�WR�D�KDFNHU
7KLV�WHFKQLTXH�SUHYHQWV�LOOHJDO�DFFHVV
1HFHVVDU\�WR�XVH�GHFU\SWLRQ�VRIWZDUH�WR�GHFRGH�WKH�GDWD
8VHG�WR�SURWHFW�VHQVLWLYH�GDWD�H�J��EDQNLQJ�GHWDLOV
(QFU\SWLRQ�NH\V�DUH�FRPSOH[�DOJRULWKPV�ZKLFK�PDNHV
FRGHV�DOPRVW�XQEUHDNDEOH


\YdkjGgÖ4OgkhGh

,W�LV�D�PDOLFLRXV�SURJUDP�WKDW�UHSOLFDWHV�LWVHOI�DQG�LV
GHVLJQHG�WR�FDXVH�KDUP�WR�D�FRPSXWHU�V\VWHP��7KH\
VSUHDG�WKURXJK�GRZQORDGDEOH�êOHV��H[WHUQDO�VWRUH�PHGLD
�H�J��SHQ�GULYHV��HWF��

0D\�FDXVH�WKH�FRPSXWHU�WR�FUDVK
/RVV�RI�êOHV��FRUUXSWLRQ�RI�WKH�GDWD

9LUXVHV�LQIHFW�FRPSXWHUV�WKURXJK�HPDLO�DWWDFKPHQWV�
LOOHJDO�VRIWZDUH�RU�GRZQORDGHG�êOHV
3UHYHQWLRQ�RI�9LUXVHV

$QWL�YLUXV�VRIWZDUH���'HWHFWV�DQG�WKHQ�UHPRYHV�RU
LVRODWHV�DQG�XVH�êUHZDOOV
'R�QRW�XVH�LOOHJDO�VRIWZDUH
2QO\�GRZQORDG�IURP�UHSXWDEOH�VLWHV

.NGÖjNgG:jhÖ\LÖkhOZMÖCgGEOjÖC:gEhÖ\ZXOZGÖ:ZE
dgGpGZjO\Z²

.H\�ORJJLQJ�VS\ZDUHV��UHFRUGV�WKH�NH\V�SUHVVHG�RQ�D
NH\ERDUG�

&DQ�EH�XVHG�WR�REWDLQ�FUHGLW�FDUG�GHWDLOV��SDVVZRUGV
DQG�SHUVRQDO�LQIRUPDWLRQ�
8VH�YLUWXDO�NH\ERDUGV�WR�W\SH�LQ�SDVVZRUG�
,QVWDOO�DQWL�VS\ZDUH�VRIWZDUH�

%RJXV�VLWHV��VLWHV�WKDW�ORRN�H[DFWO\�OLNH�WKH�RULJLQDO�VLWHV�
EXW�DUHQÍW�
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7KH\�FDQ�VWHDO�\RXU�FDUG�GHWDLOV�DQG�SHUVRQDO
LQIRUPDWLRQ�ZKHQ�\RX�PDNH�SXUFKDVHV�
$OZD\V�W\SH�LQ�85/V��VRPHWLPHV�OLQNV�LQ�WKH�PDLOV�FDQ
EH�RI�ERJXV�VLWHV�

3KLVKLQJ��SKDUPLQJ�DQG�6PLVKLQJ�
7KH\�WULFN�\RX�WR�UHYHDO�FDUG�DQG�SHUVRQDO�GHWDLOV�DV
UHVSRQVHV�WR�PHVVDJHV�RU�PDLOV�
2SHQ�DWWDFKPHQWV�RQO\�IURP�WUXVWHG�VRXUFHV�
,QVWDOO�DQWL�VS\ZDUH�VRIWZDUH�

+DFNLQJ�LQWR�VHFXUH�VLWHV�WR�REWDLQ�WKH�GHWDLOV�
(QFU\SWLQJ�WKH�GHWDLOV�ZLOO�PDNH�LW�RI�QR�XVH�WR�WKH
KDFNHU�
8VH�VWURQJ�SDVVZRUGV�
8VH�êUHZDOOV�

7DSSLQJ�LQWR�ZLUHOHVV�QHWZRUNV�
$OZD\V�XVH�D�SDVVZRUG�FRQWUROOHG�:L�)L�VLQFH�LW�LV
UHODWLYHO\�KDUG�WR�WDS�LQWR�D�VHFXUHG�:L�)L�


$//�35(9(17,21�7(&+1,48(6�:5,77(1�+(5(�$/62�$33/<
)25�7+(�7+5($76�,1�*(1(5$/��127�63(&,),&�72�&5(',7

&$5'6��



X\kEÖ-j\g:MG

<RXU�GDWD�LV�VWRUHG�UHPRWHO\�DQG�QRW�RQ�\RXU�FRPSXWHU�
VR�\RX�GRQÍW�KDYH�FRQWURO�RYHU�WKH�SK\VLFDO�VHFXULW\�RI
\RXU�GDWD�
6RPH�RI�WKH�GDWD�VWRUHG�PD\�EH�SHUVRQDO�GDWD�ZKLFK�DUH
RSHQ�WR�KDFNHUV��DQG�KDYH�WR�EH�HQFU\SWHG�LQ�RUGHU�WR
SUHYHQW�KDFNHUV�IURP�REWDLQLQJ�WKHP�
7KH�FRPSDQ\�SURYLGLQJ�WKH�VWRUDJH�PD\�JR�RXW�RI
EXVLQHVV��,Q�WKLV�FDVH�ZKDW�KDV�WR�EH�GRQH�WR�WKH�GDWD�ZLOO
KDYH�WR�EH�FRQVLGHUHG�
7KH�FRPSDQ\�SURYLGLQJ�WKH�VWRUDJH�ZLOO�KDYH�WR�SXW�LQ�DOO
LWV�HéRUWV�DQG�VDIHW\�PHDVXUHV�LQ�RUGHU�WR�NHHS�\RXU�GDWD
VDIH�
,I�WKH�FRPSDQ\�SURYLGLQJ�WKH�VWRUDJH�GRHVQÍW�EDFNXS�\RXU
GDWD��\RX�PD\�ORVH�LW�LQ�FDVH�RI�SRZHU�FXWV�RU�êUHV��HWF�

�OgGq:XXh

$�êUHZDOO�VLWV�EHWZHHQ�WKH�XVHUÍV�FRPSXWHU�DQG�DQ
H[WHUQDO�QHWZRUN��LQWHUQHW��DQG�êOWHU�LQIRUPDWLRQ�LQ�DQG
RXW�RI�WKH�FRPSXWHU
7DVNV�FDUULHG�RXW�E\�êUHZDOO�

([DPLQLQJ�ÌWUDìFÍ
&KHFNLQJ�ZHDWKHU�LQFRPLQJ�RU�RXWJRLQJ�GDWD�PHHWV
FULWHULD
,I�GDWD�IDLOV�WKH�FULWHULD��WKH�êUHZDOO�EORFNV�ÌWUDìFÍ
)LUHZDOO�FDQ�NHHS�D�OLVW�RI�DOO�XQGHVLUDEOH�,3�DGGUHVVHV
+HOSLQJ�WR�SUHYHQW�YLUXVHV�RU�KDFNHUV�HQWHULQJ�WKH
XVHUÍV�FRPSXWHU

�GjN\EhÖ\LÖ�ZjGgZGjÖ-GCkgOjs

$XWKHQWLFDWLRQ
0HWKRG

$GYDQWDJHV 'LVDGYDQWDJHV

$XWKHQWLFDWLRQ
0HWKRG

$GYDQWDJHV 'LVDGYDQWDJHV

3DVVZRUGV
,QH[SHQVLYH��DV

QRWKLQJ�RWKHU�WKDQ�D
FRPSXWHU�LV�UHTXLUHG

&DQ�EH�HDVLO\�KDFNHG�
FDQ�EH�IRUJRWWHQ

)LQJHUSULQW
VFDQV

+LJKO\�UHFRJQL]HG
HYHU\ZKHUH��YHU\
KLJK�DFFXUDF\��(DV\
WR�XVH��5HODWLYHO\�ORZ
VWRUDJH�UHTXLUHPHQW

,QWUXVLYH��'DPDJHV
ZLOO�SUHYHQW�DFFHVV

6LJQDWXUH
UHFRJQLWLRQ

1RQ�LQWUXVLYH��YHU\
OLWWOH�WLPH�WR�LGHQWLI\�

5HODWLYHO\�ORZ
H[SHQVLYH

3UREOHPV�RFFXU�LI
VLJQ�LV�QRW�FRQVLVWHQW�
+LJK�HUURU�UDWH��RQH

LQ����

5HWLQD�VFDQV

9HU\�KLJK�DFFXUDF\�
QR�NQRZQ�ZD\�WR

UHSOLFDWH�D�SHUVRQÍV
UHWLQD

9HU\�LQWUXVLYH�
UHODWLYHO\�VORZ�WR
YHULI\�UHWLQD�VFDQV�
YHU\�H[SHQVLYH�WR
LQVWDOO�DQG�VHW�XS

,ULV�UHFRJQLWLRQ

9HU\�KLJK�DFFXUDF\�
9HULêFDWLRQ�WLPH�LV
XVXDOO\�OHVV�WKDQ��

VHFRQGV

9HU\�LQWUXVLYH��/RW�RI
PHPRU\�QHHGHG�IRU

VWRUDJH��YHU\
H[SHQVLYH�WR�LQVWDOO

DQG�VHW�XS

)DFH
UHFRJQLWLRQ

1RQ�LQWUXVLYH�
5HODWLYHO\
LQH[SHQVLYH

$éHFWHG�E\�FKDQJHV
LQ�OLJKWLQJ��SHUVRQÍV
KDLUVW\OH��DJH�DQG

VSHFWDFOHV

�¸Ö�kEOGZCG

�¸�¸Ö�kEOGZCGÖ�ddgGCO:jO\Z

�Z\qOZMÖ7\kgÖ�kEOGZCG

:KHQ�GHVLJQLQJ�,&7�VROXWLRQV��\RX�PXVW�FRQVLGHU
DXGLHQFH
7KHUH�DUH���PDLQ�FKDUDFWHULVWLFV�RI�DQ�DXGLHQFH
$JH�

&DQ�DéHFW�DXGLHQFHÍV�LQWHUHVWV�LQ�\RXU�SURGXFW
/DUJH�IRQWV�DQG�FRORXUV�DWWUDFW�FKLOGUHQ
0RUH�VW\OLVK�DQG�WUHQG\�OD\RXW�DWWUDFWV�\RXQJ�DGXOWV

*HQGHU
'HVLJQ�SURGXFW�IRU�D�VSHFLêF�JHQGHU
<RXQJHU�JLUOV�DUH�RIWHQ�DWWUDFWHG�WR�SLQN
0DOHV�JHQHUDOO\�SUHIHU�EOXH�VSHFWUXP

,QFRPH
.QRZLQJ�WKLV�ZLOO�KHOS�LQ�DWWUDFWLYH�SULFLQJ�VWUDWHJLHV
3URPRWLQJ�FHUWDLQ�SURGXFWV�DUH�WDUJHWHG�IRU�SHRSOH
ZLWKLQ�D�VSHFLêF�UDQJH�RI�LQFRPHV

,QWHUHVWV
&DQ�KHOS�ZLWK�DGYHUWLVLQJ�FRQWHQW
&RQWHQW�WKDW�PHHWV�WKH�H[DFW�GHVFULSWLRQ�RI�DXGLHQFHÍV
LQWHUHVW�LV�PRUH�OLNHO\�WR�DWWUDFW�WKHP�WR�\RXU�SURGXFW
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b

�kEOGZCGÖ�GGEh

$IWHU�êQGLQJ�RXW�DERXW�\RXU�WDUJHWHG�DXGLHQFH�\RX�QHHG
WR�DLP�WR�PHHW�WKRVH�GHPDQGV
'HYHORSHUV�RI�WKH�,&7�SURGXFW�PXVW�HQVXUH�WKDW�WKH\�PHHW
DV�PDQ\�RI�WKHVH�QHHGV�DV�SRVVLEOH
&RPPRQ�1HHGV�IRU�&RPPRQ�$XGLHQFHV�

$XGLHQFH 1HHGV

<RXQJ�FKLOGUHQ

%ULJKW�FKHHUIXO�FRORXUV

$QLPDWLRQV�VRXQGV�SLFWXUHV

/HVV�WH[W

6LPSOH�ZRUGLQJ

/DUJH�WH[W

*DPHV�DFWLYLWLHV

(DV\�WR�XVH

7HHQV�	�DGXOWV

$WWUDFWLYH�VW\OLVK�FRORXUV

,QWHUHVWLQJ�FRQWHQW

%DODQFH�RI�SLFWXUHV�DQG�WH[W

&OHDU�IRQWV

%XOOHW�SRLQWV

6HQLRUV

&RQWUDVWLQJ�HDV\�WR�UHDG�FRORXUV

,QFOXGH�FOHDU�LQVWUXFWLRQV

8VH�VOLJKWO\�ODUJHU�IRQW�VL]HV

)HZHU�WHFKQLFDO�WHUPV

&RQVLVWHQW�GHVLJQ

(DV\�WR�XVH

b

)\jGZjO:XÖ)g\BXGYh

,I�SURGXFWV�DUH�QRW�EXLOW�WRZDUGV�D�VSHFLêF�DXGLHQFH�ZHOO
WKHQ�SUREOHPV�PD\�DULVH
$Q�ROGHU�DXGLHQFH�PD\�QRW�EH�DEOH�WR�XQGHUVWDQG�RU�UHDG
WH[W�GXH�WR�SRRU�IRQW�GHVLJQ
$�\RXQJHU�DXGLHQFH�PD\�QRW�EH�DEOH�WR�XQGHUVWDQG
FHUWDLQ�WH[W�GXH�WR�FRPSOH[�ZRUGLQJ�	�VWUXFWXUH
6HYHUDO�DXGLHQFHV�PD\�MXVW�QRW�êQG�FRQWHQW�LQWHUHVWLQJ
VLQFH�LW�LV�QRW�UHOHYDQW�HQRXJK�WR�WKHP
6HYHUDO�DXGLHQFHV�PD\�QRW�êQG�FRQWHQW�DWWUDFWLYH�HQRXJK
DQG�WKXV�QRW�SXUFKDVH�RU�XVH�LW�DW�DOO
<RXQJHU�	�ROGHU�DXGLHQFH�PD\�QRW�XQGHUVWDQG�KRZ�WR�XVH
WKH�SURGXFW�GXH�WR�ODFN�RI�VLPSOH�LQVWUXFWLRQ

�¸�¸Ö�GM:X³Ö�\g:X³Ö�jNOC:XÖïÖ
kXjkg:X
�ddgGCO:jO\Z


\dsgOMNjÖ�GMOhX:jO\Z

$�ODZ�WKDW�SURWHFWV�ERRNV��PXVLF�DUW�DQG�RWKHU�PHGLD�WKDW
DUH�ZULWWHQ�LV�FRS\ULJKW�ODZ

,W�LV�DQ�DXWRPDWLF�ULJKW�DQG�GRHV�QRW�QHHG�DSSO\LQJ�IRU
7KH�SHUVRQ�ZKR�RZQV�WKH�ULJKWV�PXVW�EH�DVNHG�EHIRUH
LW�FDQ�EH�XVHG�DJDLQ
6RIWZDUH�LV�D�VSHFLêF�WKLQJ�FUHDWHG�DQG�ZULWWHQ�RQ�D
FRPSXWHU
1HHGV�WR�EH�SURWHFWHG�DV�LW�LV�VR�HDV\�IRU�SHRSOH�WR
FRS\
7KLV�LV�D�ZD\�RI�SURWHFWLQJ�VRIWZDUH�IURP�EHLQJ�XVHG
ZLWKRXW�SHUPLVVLRQ
8VHUV�FUHDWH�D�OLFHQVH�ZKLFK�GHWHUPLQHV�WKH�WHUPV
DQG�FRQGLWLRQV

b


\dsgOMNjÖ�:qh

,W�LV�QRW�OHJDO�WR�PDNH�D�FRS\�RI�VRIWZDUH��WKHQ�VHOO�LW�RU
JLYH�LW�DZD\�WR�RWKHU�SHRSOH
6RIWZDUH�FDQQRW�EH�XVHG�RQ�D�QHWZRUN�XQOHVV�D�QHWZRUN
OLFHQVH�KDV�EHHQ�DFTXLUHG
1RW�OHJDO�WR�XVH�FRGLQJ�IURP�VRIWZDUH�LQ�\RXU�RZQ
VRIWZDUH�ZLWKRXW�SHUPLVVLRQ
5HQWLQJ�RXW�VRIWZDUH�ZLWKRXW�SHUPLVVLRQ�LV�LOOHJDO
,W�LV�LOOHJDO�WR�XVH�WKH�QDPH�RI�FRS\ULJKWHG�VRIWZDUH
ZLWKRXW�SHUPLVVLRQ

b

-\Ljq:gGÖ)g\jGCjO\Z

,QVWDOOHG�VRIWZDUH�ZLOO�UHTXLUH�D�XQLTXH�UHIHUHQFH�QXPEHU
8VHU�ZLOO�KDYH�WR�DFFHSW�OLFHQVH�DJUHHPHQW
+RORJUDPV�DUH�XVHG�WR�LQGLFDWH�VRIWZDUH�LV�RULJLQDO
6RIWZDUH�PD\�RQO\�UXQ�LI�&'�520�RU�'9'�520�LV�DFWXDOO\
LQ�WKH�GULYH
6RPH�VRIWZDUH�ZLOO�RQO\�UXQ�LI�D�PHPRU\�VWLFN�LV�SOXJJHG
LQ�86%�SRUWV

b


gG:jOZMÖ�
.Ö-\XkjO\Zh

,&7�VROXWLRQV��IRU�H�J��D�ZHEVLWH�VKRXOG�EH�PDGH�LQ
DFFRUGDQFH�WR�WKH�OHJDO��PRUDO��HWKLFDO�DQG�FXOWXUDO�EHOLHIV
RI�WKH�WDUJHW�DXGLHQFH�

b

�YdXOC:jO\ZhÖ\LÖ�
.Ö-\XkjO\Zh

:KHQ�FUHDWLQJ�DQ�,&7�VROXWLRQ��DOO�WKH�IROORZLQJ�KDYH�WR�EH
FRQVLGHUHG�DQG�WKH�VROXWLRQ�PXVW�EH�PDGH�LQ�UHVSRQVH
DQG�UHVSHFW�WR�WKHVH�IDFWRUV�

/HJDO��(QVXUH�FRS\ULJKW�ODZV�DUH�DELGHG�E\�LQFOXGLQJ
QRW�XVLQJ�DQ\�FRGLQJ�RU�EUDQGLQJ�IURP�H[LVWLQJ
FRS\ULJKWHG�VRIWZDUH�
0RUDOLW\��7R�GLVWLQJXLVK�IURP�ULJKW�RU�ZURQJ�
6RPHWLPHV�LW�PD\�QRW�EH�LOOHJDO�WR�FDUU\�RXW�DQ�DFW
KRZHYHU�LW�FRXOG�EH�DJDLQVW�\RXU�PRUDOV��)RU�H[DPSOH�
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VHWWLQJ�XS�D�IDNH�ZHEVLWH�WR�GHFHLYH�LV�QRW�LOOHJDO�EXW
TXHVWLRQV�\RXU�OHYHO�RI�PRUDOLW\�
(WKLFV��,V�WR�EUHDN�D�FRGH�RI�FRQGXFW��)RU�H[DPSOH�
GLVFORVXUH�RI�LQIRUPDWLRQ�DERXW�WKH�QHZ�VRIWZDUH�WR�D
ULYDO�VRIWZDUH�SXEOLVKHU�RU�WR�WKH�SUHVV�
&XOWXUH��:KHQ�VRIWZDUH�LV�UHOHDVHG�LQ�GLéHUHQW
FXOWXUHV�WKHQ�FDUH�PXVW�EH�WDNHQ�VR�WKDW�SHRSOH�DUH
QRW�RéHQGHG��,I�FHUWDLQ�FRPSXWHU�JDPHV�PRFN�UHOLJLRQ
RU�FXOWXUDO�EHOLHIV��WKHQ�DJDLQ�WKLV�FRXOG�FDXVH�RéHQFH�

�~¸Ö
\YYkZOC:jO\Z

�~¸�¸Ö�Y:OX

�:jO\Z:XÖ�:qh

,Q�VRPH�FRXQWULHV��HPDLOV�DUH�PRQLWRUHG�RU�UHDG��WKXV
OLPLWLQJ�WKH�WRSLFV�RQ�ZKLFK�\RX�FDQ�VSHDN�

b

�CCGdj:BXGÖ�:ZMk:MG

/DQJXDJH�XVHG�LQ�HPDLOV�PXVW�OLH�ZLWKLQ�DQ�DFFHSWDEOH
FRGH�RI�SUDFWLFH��7KH�IROORZLQJ�LV�D�OLVW�RI�XQDFFHSWDEOH
FRQWHQW�WKDW�DUH�EH\RQG�WKH�FRGH�RI�SUDFWLFH�

2EVFHQH�LPDJHV
$EXVLYH�ODQJXDJH
5DFLVW��H[SORLWDWLYH�DQG�YLROHQW�PHVVDJHV
8VH�RI�LOOHJDO�PDWHULDOV�LQ�PHVVDJHV

b


\dsgOMNj

&RS\ULJKW�ODZV�DSSO\�WR�WH[W�LQ�HPDLOV��)RUZDUGLQJ�D�EORFN
RI�WH[W�RU�DQ�LPDJH�ZLWKRXW�WKH�FRS\ULJKW�RZQHUÍV
SHUPLVVLRQ��LW�ZRXOG�EH�LOOHJDO�

b

�YdX\sGgÖ�kOEGXOZGh

,I�WKH�UXOHV�LQ�WKH�ÌFRQWUDFW�RI�HPSOR\PHQWÍ�VHW�RXW�E\�WKH
HPSOR\HU�LV�QRW�REH\HG��\RX�ZRXOG�EH�LQ�EUHDFK�RI�\RXU
FRQWUDFW�DQG�FRXOG�EH�GLVPLVVHG�

b

-GCkgOjs

(PDLOV�FRQWDLQLQJ�SHUVRQDO�LQIRUPDWLRQ�VKRXOG�EH
HQFU\SWHG�WR�SUHYHQW�KDFNHUV�IURP�XQGHUVWDQGLQJ�WKH
LQIRUPDWLRQ�LI�WKH\�PDQDJH�WR�KDFN�LQWR�WKH�HPDLO�

b

�GjOfkGjjG

6RPH�RI�WKH�UXOHV�WKDW�WKH�QHWLTXHWWH�FRQWDLQV�LV�
'RQÍW�EH�DEXVLYH
'RQÍW�VHQG�VSDP
%H�SUHFLVH
&KHFN�VSHOOLQJ�DQG�JUDPPDWLFDO�HUURUV
(QVXUH�DWWDFKPHQWV�DUH�QRW�WRR�ODUJH
'RQÍW�XVH�&$3,7$/�/(77(56�WR�KLJKOLJKW�FRPPHQWV
'RQÍW�SODJLDUL]H
'RQÍW�XVH�WRR�PDQ\�HPRWLFRQV

b

/hGgÖ��Ö:ZEÖ):hhq\gEÖ)g\jGCjO\Z

(PDLO�VHUYLFHV�UHTXLUH�D�XVHU�,'�WR�DXWKHQWLFDWH�XVHUV
3DVVZRUGV�VKRXOG�FRQWDLQ�DOSKDEHWV��QXPEHUV�DQG
VSHFLDO�FKDUDFWHUV�����
��
(PDLO�*URXSV
(DVLHU�WR�VHQG�RXW�PXOWLSOH�PDLOV�E\�JURXSLQJ�WKHP�XQGHU
RQH�QDPH�
&RPSDQLHV�DQG�RUJDQL]DWLRQ�FDQ�JURXS�SHRSOH�DFFRUGLQJ
WR�WKHLU�WDUJHW�JURXS�IRU�PDUNHWLQJ�SXUSRVHV�
6SDPPHUV�FDQ�FUHDWH�HPDLO�JURXSV�E\�EX\LQJ�DGGUHVVHV
RI�SHRSOH�IURP�D�FHUWDLQ�FRPSDQ\�DQG�VHQG�LQ�HDVLHU
ZD\V�
&RPSDQLHV�XVH�HPDLO�JURXSV�WR�VHW�XS�PHHWLQJV��7\SLQJ
RXW�LQGLYLGXDO�DGGUHVVHV�PD\�OHDYH�RXW�D�IHZ�PDLO�,'V�

�~¸�¸Ö�ZjGgZGjÖ�kZE:YGZj:Xh


,17(51(7�$1'�,175$1(7�(;3/$,1('�,1�&+$37(5��


7KH�ZRUOG�ZLGH�ZHE��:::��LV�D�V\VWHP�RI�LQWHUOLQNHG
K\SHUWH[W�GRFXPHQWV�DFFHVVHG�YLD�WKH�,QWHUQHW
3URWRFROV�DUH�D�VHW�RI�UXOHV�WKDW�DUH�IROORZHG�EHWZHHQ�WKH
VHQGHU�DQG�UHFLSLHQW�RI�GDWD�ZKLFK�LV�EHLQJ�WUDQVIHUUHG
EHWZHHQ�GHYLFHV�
+\SHU7H[W�7UDQVIHU�3URWRFRO��+773���$�SURWRFRO�WKDW�LV
IROORZHG�EHWZHHQ�WKH�VHQGLQJ�DQG�UHFHLYLQJ�GHYLFHV�ZKHQ
GDWD�LV�EHLQJ�WUDQVIHUUHG�XVLQJ�WKH�LQWHUQHW�
+\SHU7H[W�7UDQVIHU�3URWRFRO�VHFXUH�YDULDQW��+7736��
+773�WKDW�LV�IROORZHG�ZKHQ�GDWD�EHLQJ�WUDQVIHUUHG�LV
HQFU\SWHG�


+\SHUOLQN��'DWD�WKDW�UHGLUHFWV�WKH�XVHU�WR�DQRWKHU
ZHESDJH�VHFWLRQ�RI�VDPH�ZHESDJH�êOH�ZKHQ�FOLFNHG�
)LOH�7UDQVIHU�3URWRFRO�)73���8VHG�WR�XSORDG�ZHEVLWH�êOHV�WR
WKH�ZHE�KRVWLQJ�VSDFH��7R�XSORDG�WKHVH�êOHV�VXFFHVVIXOO\�
WKH�XVHU�QHHGV�

$Q�)73�FOLHQW
/RJLQ�GHWDLOV�WR�WKH�ZHE�KRVWLQJ�VHUYHU��KRVW�DQG�SRUW
XVHG��XVHUQDPH�DQG�SDVVZRUG�IRU�)73�

b


X\kEÖhj\g:MG²

7KH�VWRUDJH�RI�GDWD��UHPRWHO\��RQ�WKH�LQWHUQHW�
7KLV�GDWD�LV�DFFHVVLEOH�E\�WKH�XVHU�ZLWK�WKH�UHTXLUHPHQW�RI
DQ�DSSURSULDWH�DXWKHQWLFDWLRQ�WHFKQLTXH��H�J��XVHU�,'�DQG
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SDVVZRUG��

b

-G:gCNÖ�ZMOZG²

$�VHDUFK�(QJLQH�LV�XVHG�WR�êQG�LQIRUPDWLRQ�RQ�WKH�LQWHUQHW
ZLWKRXW�NQRZLQJ�WKH��8QLIRUP�5HVRXUFH�/RFDWRU��RI�WKH
ZHESDJH�KROGLQJ�WKH�LQIRUPDWLRQ�

b

	X\M

3HUVRQDO�LQWHUQHW�MRXUQDOV�ZKHUH�WKH�ZULWHU�SRVWV�WKHLU
REVHUYDWLRQV�RQ�D�WRSLF
1R�WUDLQLQJ�LV�QHHGHG�WR�GR�WKLV
%ORJV�UDQJH�IURP�PLQRU�SURMHFWV��H�J��SHRSOH�JRVVLSLQJ
DERXW�D�WRSLF��WR�LPSRUWDQW�VXEMHFWV�VXFK�DV�SROLWLFV�RU
DGYHUWLVLQJ�SURGXFWV
&RPPHQWV�DUH�QRW�LPPXQH�IURP�WKH�ODZ
%ORJJHUV�FDQ�EH�SURVHFXWHG�IRU�RéHQVLYH�FRPPHQWV

b

5OWO

6RIWZDUH�DOORZLQJ�XVHUV�WR�HDVLO\�FUHDWH�DQG�HGLW�ZHE
SDJHV�ZLWKRXW�XVLQJ�DQ\�ZHE�EURZVHU
$�ZLNL�ZLOO�VXSSRUW�K\SHUOLQNV�DQG�KDV�D�YHU\�VLPSOH�V\QWD[
�ODQJXDJH�UXOHV��IRU�FUHDWLQJ�SDJHV
:LNLV�DUH�GHVFULEHG�DV�ÌZHE�SDJHV�ZLWK�DQ�HGLW�EXWWRQÍ
$Q\RQH�FDQ�XVH�ZLNLV��FRQWHQW�VKRXOG�EH�WUHDWHG�ZLWK
FDXWLRQ
([DPSOH�RI�D�ZLNL��:LNLSHGLD

b

-\CO:XÖ�Gjq\gWOZM

7KHVH�VLWHV�IRFXV�RQ�EXLOGLQJ�RQOLQH�FRPPXQLWLHV�RI�XVHUV
ZKR�VKDUH�WKH�VDPH�LQWHUHVWV
(QDEOH�SHRSOH�WR�VKDUH�SKRWRV�RI�WKHPVHOYHV��WKHLU
IDYRXULWH�PXVLF�DQG�YLGHRV��ZKDW�WKH\�OLNH�WR�GR��ZKDW�WKH\
OLNH�WR�HDW�HWF�
([DPSOH��)DFHERRN
7KHVH�DUH�EHFRPLQJ�WKH�PRGHUQ�ZD\�RI�LQWHUDFWLQJ
VRFLDOO\
7KH\�DOORZ�SHRSOH�WR�FRPPXQLFDWH�DFURVV�WKH�ZRUOG�DQG
VKDUH�WKHLU�LQWHUHVWV�DQG�YLHZV�ZLWK�PDQ\�SHRSOH�

�~¸�¸Ö�ZL\gY:jO\ZÖ\ZÖjNGÖ�ZjGgZGj

,QIRUPDWLRQ�LV�PRUH�OLNHO\�WR�EH�XS�WR�GDWH�WKDQ�LQ�ERRNV�
VLQFH�ZHEVLWHV�FDQ�EH�XSGDWHG�YHU\�TXLFNO\
0XFK�HDVLHU�WR�JHW�LQIRUPDWLRQ�IURP�ZHEVLWHV��VHDUFK
HQJLQHV�OLQN�NH\�ZRUGV�WRJHWKHU�DQG�êQG�LQIRUPDWLRQ�WKDW
PDWFKHV�WKH�FULWHULD��FDXVH�IRU�SRSXODULW\

9DVW�DPRXQW�RI�LQIRUPDWLRQ�RQ�WKH�LQWHUQHW��HDVLHU�WR
ORFDWH�WKDQ�XVLQJ�LQGLFHV�LQ�ERRNV
,QIRUPDWLRQ�RQ�WKH�LQWHUQHW�KRZHYHU�PD\�EH�UHOHYDQW�RU
FRUUHFW��QRW�UHOLDEOH��LQDFFXUDWH�RU�HYHQ�ELDVHG��LW�GRHV
QRW�JR�WKURXJK�DQ\�FKHFNLQJ�SURFHVV
,QIRUPDWLRQ�RYHUORDG�FDQ�PDNH�LW�GLìFXOW�IRU�WKH�XVHU�WR
êQG�UHOHYDQW�LQIRUPDWLRQ
(QVXUH�XVH�RI�UHOLDEOH�ZHEVLWHV�WKDW�SURSHUO\�FLWH�DOO�WKHLU
VRXUFHV
$OZD\V�ORRN�IRU�SULPDU\�VRXUFHV�RI�LQIRUPDWLRQ�	�IRUP
RZQ�FRQFOXVLRQV
'R�QRW�TXRWH�XVH�VHFRQGDU\�RIWHQ�ELDVHG�RSLQLRQV�RU
JRVVLS
'R�\RXU�UHVHDUFK

��¸Ö�OXGÖ�:Z:MGYGZj

��¸�¸Ö�:Z:MGÖ�OXGhÖ�wGCjOpGXs

([WHQVLRQ
QDPH

)XOO�IRUP 8VHG�IRU�LQ�

FVV &DVFDGLQJ�6W\OHVKHHW
6W\OHVKHHWV�LQ
ZHESDJHV

FVY
&RPPD�6HSDUDWHG

9DOXH
6WRUH�WDEXODU�GDWD

JLI
*UDSKLFV�,QWHUFKDQJH

)RUPDW
0RYLQJ�LPDJHV

KWP
+\SHUWH[W�0DUN�XS

�/DQJXDJH�
:HESDJHV

MSJ
-RLQW�3KRWRJUDSKLF
([SHUWV�*URXS

6WDQGDUG�IRU�LPDJHV

SGI
3RUWDEOH�'RFXPHQW

)RUPDW

'RFXPHQWV�WR�EH
FLUFXODWHG�RYHU�WKH
LQWHUQHW�HPDLO

SQJ
3RUWDEOH�1HWZRUN

*UDSKLF
&RPSUHVVHG�LPDJHV

UWI 5LFK�7H[W�)RUPDW
:RUG�SURFHVVHG

GRFXPHQWV

W[W 7H[W��)LOH� 6LPSOH�7H[W�êOHV

]LS
6HQGLQJ�PXOWLSOH�êOHV
DV�RQH�FRPSUHVVHG�êOH

RYHU�WKH�LQWHUQHW

*HQHULF�êOH�IRUPDWV�FDQ�EH�RSHQHG�E\�DQ\�VRIWZDUH�WR
DFFHVV�WKH�GDWD�KHOG�LQ�WKHP�

��¸�¸Ö,GEkCGÖ�OXGÖ-OvGhÖL\gÖ-j\g:MGÖ\g
.g:ZhYOhhO\Z

)LOHV�WKDW�DUH�VPDOOHU�LQ�VL]H�XSORDG�DQG�GRZQORDG�IDVWHU
WKDQ�ODUJHU�RQHV�DQG�WKXV�DUH�EHWWHU�IRU�WUDQVIHUULQJ�GDWD�

��¸Ö�Y:MGh
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$Q�LPDJH�VKRXOG�EH�HGLWHG�ZKHQ�GRLQJ�VR�ZLOO�HQKDQFH�LWV
XVHIXOQHVV�

��¸Ö�:s\kj
+HDGHUV�DQG�IRRWHUV�HQVXUH�HDFK�SDJH�KDV�DOO�WKH
UHTXLUHG�LQIRUPDWLRQ�OLNH�WKH�SDJH�QXPEHUV��ORJRV��WLWOHV�
HWF�
$�FRPPRQ�PQHPRQLF�LV��$Q�RUSKDQ�KDV�QR�SDVW��D�ZLGRZ
KDV�QR�IXWXUH�

��¸Ö-jsXGh
6HYHUDO�RUJDQLVDWLRQV�XVH�D�ÌFRUSRUDWH�KRXVH�VW\OH�RU
FRUSRUDWH�EUDQGLQJ��ZKLFK�LV�XVHG�WR�SULQW�RQ�ZHEVLWHV�
YLVLWLQJ�FDUGV��OHWWHUV��HWF��,W�UHIHUV�WR�D�VSHFLêF�VW\OH�RI
IRQWV�DQG�IRUPDWV�XVHG�LQ�WKH�PDNLQJ�RI�,&7�VROXWLRQV�E\
RUJDQLVDWLRQV�
$�FRUSRUDWH�KRXVH�VW\OH�ZKHQ�XVHG�HéHFWLYHO\�LGHQWLêHV
WKH�XVHUV�RI�WKH�VW\OH�
&RQVLVWHQW�VW\OHV�HQDEOH�XVHUV�WR�DVVRFLDWH�D�SDUWLFXODU
RUJDQLVDWLRQ�ZLWK�D�VW\OH�DQG�DOVR�VKRZ�FRQVLVWHQF\�LQ�WKH
,&7�VROXWLRQV�FUHDWHG�E\�WKH�RUJDQLVDWLRQ

��¸Ö)g\\zZM

��¸�¸Ö-\Ljq:gGÖ.\\Xh

:KHQ�D�SHUVRQÍV�RUJDQLVDWLRQÍV�QDPH�LV�HQWHUHG�RU
VRPHWLPHV�QHZO\�FRLQHG�WHUPV�DUH�XVHG��VSHOO�FKHFNHUV
PLJKW�SLFN�WKHVH�XS�DV�HUURUV��EHFDXVH�WKH\�DUH�QRW�IRXQG
LQ�WKH�GLFWLRQDU\��7KLV�PDNHV�VSHOO�FKHFNHUV�OHVV�HìFLHQW�
9DOLGDWLRQ�HQVXUHV�WKDW�WKH�GDWD�EHLQJ�HQWHUHG�LQWR�DQ�,&7
VROXWLRQ�LV�UHDVRQDEOH�DQG�PDNHV�VHQVH��(QWHUHG�GDWD�LV
FKHFNHG�DJDLQVW�VHW�FULWHULD�WR�EH�YDOLGDWHG�

��¸�¸Ö)g\\zZMÖ.GCNZOfkGh

9HULêFDWLRQ��FKHFNLQJ�RI�GDWD�ZKHQ�FRSLHG�IURP�RQH
PHGLXP�WR�DQRWKHU�WR�SUHYHQW�HUURUV�
9HULêFDWLRQ�LV�DOVR�LPSRUWDQW�DQG�LV�D�ZD\�RI�SUHYHQWLQJ�D
GLéHUHQFH�LQ�GDWD�ZKHQ�LWÍV�EHLQJ�WUDQVIHUUHG�IURP�RQH
V\VWHP�WR�DQRWKHU��7KLV�WULHV�WR�PDNH�VXUH�GDWD�HQWHUHG�LV
FRUUHFW��UHODWLYH�WR�WKH�VRXUFH�

��¸Ö�\CkYGZjÖ)g\EkCjO\Z
:LGRZ��$�SDUDJUDSK�HQGLQJ�OLQH�WKDW�IDOOV�DW�WKH�EHJLQQLQJ
RI�WKH�IROORZLQJ�SDJH�RU�FROXPQ��WKXV�VHSDUDWHG�IURP�WKH
UHVW�RI�WKH�WH[W�
2USKDQ��$�SDUDJUDSK�RSHQLQJ�OLQH�WKDW�DSSHDUV�E\�LWVHOI
DW�WKH�ERWWRP�RI�D�SDJH�RU�FROXPQ��WKXV�VHSDUDWHG�IURP
WKH�UHVW�RI�WKH�WH[W�

3DJH��VHFWLRQ�DQG�FROXPQ�EUHDNV�DUH�XVHG�WR�HQVXUH�WKDW
ZLGRZV�DQG�RUSKDQV�DUH�QRW�SUHVHQW�LQ�D�GRFXPHQW��WKHVH
VKRZ�SRRU�W\SRJUDSK\��
$�PDLO�PHUJH�GRFXPHQW�LV�FUHDWHG�LQ�RUGHU�WR�FUHDWH�D
VWDQGDUG�WHPSODWH�DQG�WKHQ�XVH�LW�WR�VHQG�GRFXPHQWV
SHUVRQDOLVHG��E\�WKH�FRPSXWHU�V\VWHP��IRU�WKH�UHVSHFWLYH
UHFLSLHQW�RI�WKH�GRFXPHQW

��¸Ö�:j:Ö�:ZOdkX:jO\Z

��¸�¸Ö
gG:jGÖ:Ö�:j:B:hGÖ-jgkCjkgG

)ODW�êOH�GDWDEDVHV�DUH�WDEOHV�WKDW�KDYH�GDWD�VRUWHG�LQ
URZV�DQG�FROXPQV��ZKHUHDV�UHODWLRQDO�GDWDEDVHV�DUH
VHYHUDO�WDEOHV�JURXSHG�WRJHWKHU�WR�IURP�D�OLQN��WKXV
SUHYHQWLQJ�XQQHFHVVDU\�UHSHWLWLRQ�RI�GDWD�
3ULPDU\�NH\��7KH�NH\�êHOG�RI�D�WDEOH�ZKLFK�LV�XQLTXH�DQG
LGHQWLêHV�HDFK�UHFRUG
)RUHLJQ�NH\��7KH�êHOG�OLQNHG�WR�WKH�SULPDU\�êHOG�RI�WKH
WDEOH�OLQNHG�WR�WKURXJK�D�UHODWLRQVKLS

5HODWLRQDO�GDWDEDVH )ODW�êOH�GDWDEDVH

&RPSOH[�TXHULHV�FDQ�EH
FDUULHG�RXW

3RRU�DW�FRPSOH[�TXHULHV

%HWWHU�VHFXULW\ 3RRU�DW�OLPLWLQJ�DFFHVV

&DWHU�IRU�IXWXUH�UHTXLUHPHQWV
+DUGHU�WR�XSGDWH��VR
LQKHUHQWO\�LQHìFLHQW

'DWD�LV�RQO\�VWRUHG�RQFH 3RWHQWLDO�GXSOLFDWLRQ

5HTXLUH�PRUH�SODQQLQJ (DV\�WR�GHVLJQ

1RQ�XQLTXH�UHFRUGV

+DUGHU�WR�FKDQJH�GDWD
IRUPDW�

$W�WLPHV�SODFHKROGHUV�IRU�PHGLD�VXFK�DV�LPDJHV��VRXQG
ELWHV�DQG�YLGHR�FOLSV�DUH�XVHG�WR�HQKDQFH�WKH�XVDELOLW\�RI�D
GDWDEDVH

��¸�¸Ö.GhjÖjNGÖ�:j:Ö�\EGX

$�PRGHO�SUHSDUHG�QHHGV�WR�EH�WHVWHG�EHIRUH�EHLQJ�XVHG
WR�HQVXUH�WKDW�DOO�UHVXOWV�FRPSXWHG�DUH�DFFXUDWH��7KH�WHVW
SODQ�PXVW�EH�MXVWLêHG�WR�EH�DSW�IRU�WKH�PRGHO��(�J��DOO�WKH
PDWKHPDWLFDO�RSHUDWLRQV�PXVW�EH�WHVWHG�LQ�D�PRGHO�WKDW
UHOLHV�RQ�FDOFXODWLRQV�
'HêQLWLRQV�

7HVWLQJ��&KHFNLQJ�LI�WKH�GHVLJQHG�PRGHO�GHOLYHUV�WKH
H[SHFWHG�RXWFRPH�ZKHQ�WHVWHG�ZLWK�GDWD�
7HVW�GDWD��7KH�LQSXW�GDWD�XVHG�IRU�WHVWLQJ�PRGHO�
([SHFWHG�RXWFRPH��7KH�RXWSXW�D�PRGHO�LV�VXSSRVHG�WR
JLYH�ZLWK�WKH�WHVW�GDWD�
$FWXDO�RXWFRPH��7KH�RXWSXW�D�PRGHO�DFWXDOO\�JLYHV�WKH
XVHU�ZKHQ�WKH�WHVW�GDWD�LV�LQSXW�

��¸Ö�:j:Ö�Z:XshOh
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��¸�¸Ö
gG:jGÖ:Ö�:j:Ö�\EGX

&KDUWV��$�JUDSKLFDO�UHSUHVHQWDWLRQ�RI��XVXDOO\�WDEXODWHG�
GDWD
$FFXUDWH�GDWD�HQVXUHV�WKH�UHVXOWV�REWDLQHG�E\�WKH
SURFHVVLQJ�RI�GDWD�LV�UHOHYDQW��ZKLFK�LV�HVVHQWLDO�WR�WKH
XVDELOLW\�RI�WKH�PRGHO
)RUPXODH�DUH�PDWKHPDWLFDO�RSHUDWRUV�GHêQHG�E\�WKH�XVHU
WR�SHUIRUP�D�IXQFWLRQ��ZKHUHDV�IXQFWLRQV�DUH�SUHGHêQHG
ORJLFDO�DQG�PDWKHPDWLFDO�RSHUDWLRQV�D�XVHU�FDQ�XVH�LQ�D
VSUHDGVKHHW
0DWKHPDWLFDO�RSHUDWLRQV�DUH�SHUIRUPHG�LQ�WKH�RUGHU
3(0'$6��3DUHQWKHVLV� %UDFNHWV �([SRQHQWV�0XOWLSOLFDWLRQ
'LYLVLRQ�$GGLWLRQ�6XEWUDFWLRQ���%UDFNHWV�DUH�XVHG�WR
QRWDWH�GDWD�XVHG�E\�D�IXQFWLRQ��H�J�� 680��$��$����
5HODWLYH�FHOO�UHIHUHQFLQJ�LV�PDGH�ZKHQ�WKH�FHOO�UHIHUHQFH
LV�VXSSRVHG�WR�FKDQJH�ZKHQ�WKH�FHOO�LW�LV�UHIHUUHG�WR�LQ�LV
FKDQJLQJ��,W�DLGV�PRUH�HìFLHQW�GHVLJQLQJ�RI�PRGHOV�
$EVROXWH�FHOO�UHIHUHQFLQJ�LV�PDGH�ZKHQ�WKH�FHOO
UHIHUHQFHG�VWD\V�FRQVWDQW�ZKHQ�WKH�FHOO�LW�LV�UHIHUUHG�WR�LQ
LV�FKDQJLQJ��7KLV�DLGV�WKH�SUHSDUDWLRQ�RI�D�PRGHO�ZKHQ�D
VHW�RI�GDWD�LV�FRQVWDQWO\�EHLQJ�UHIHUUHG�WR�WKURXJKRXW�WKH
PRGHO��&HOO�UHIHUHQFH�RU�UHODWLYH�FHOO�UHIHUHQFH�GHVFULEHV
KRZ�IDU�DZD\�D�FHOO�RU�JURXS�RI�FHOOV�LV�IURP�VRPH�RWKHU
FHOO�LQ�WKH�VDPH�VSUHDGVKHHW��%DVLFDOO\��WKH�FHOOÍV�DGGUHVV
$�PRGHO�SUHSDUHG�QHHGV�WR�EH�WHVWHG�EHIRUH�EHLQJ�XVHG
WR�HQVXUH�WKDW�DOO�UHVXOWV�FRPSXWHG�DUH�DFFXUDWH�
'HêQLWLRQV�

&HOOV��$�VSDFH�IRU�GDWD�WR�EH�HQWHUHG�D�WDEOH��D�ER[
IRUPHG�E\�WKH�LQWHUVHFWLRQ�RI�FROXPQV�DQG�URZV
5RZV��+RUL]RQWDO�ER[HV�WKDW�GLYLGH�WKH�WDEOH�LQ
VHJPHQWV
&ROXPQV��9HUWLFDO�ER[HV�WKDW�GLYLGH�WKH�WDEOH�LQ
VHJPHQWV
6KHHWV��$�WDEOH�RI�GDWD
7DEV��$�PRGXOH�RI�D�GDWDEDVH�SURJUDP�WKDW�KROGV�WKH
WDEOHV�RQ�WKH�FRPSXWHU�
3DJHV��)XOO�SLHFHV�RI�SDSHUV�WKDW�FRQWDLQ�LQIRUPDWLRQ
KHOG�RQ�RQH�VKHHW�RI�SDSHU�
5DQJHV��$�JURXS�RI�FHOOV�LQ�D�WDEOH
1DPHG�FHOO��$�FHOO�LQ�D�WDEOH�WKDW�LV�JLYHQ�D�QDPH��OLNH
ÌSURêW�PDUJLQÍ��DQG�FDQ�EH�UHIHUUHG�WR�XVLQJ�WKDW
QDPH�
1DPHG�UDQJH�$�JURXS�RI�FHOOV�LQ�D�WDEOH�WKDW�DUH�JLYHQ
D�QDPH��OLNH�Ì3ULFLQJÍ��DQG�FDQ�EH�UHIHUUHG�WR�XVLQJ�WKDW
QDPH�
1HVWHG�IRUPXODH�IXQFWLRQ��$�IRUPXOD�IXQFWLRQ�XVHG
LQVLGH�D�IRUPXOD�IXQFWLRQ�DV�DQ�DUJXPHQW

��¸�¸Ö.GhjÖjNGÖ�:j:Ö�\EGX

$�PRGHO�SUHSDUHG�QHHGV�WR�EH�WHVWHG�EHIRUH�EHLQJ�XVHG
WR�HQVXUH�WKDW�DOO�UHVXOWV�FRPSXWHG�DUH�DFFXUDWH��7KH�WHVW
SODQ�PXVW�EH�MXVWLêHG�WR�EH�DSW�IRU�WKH�PRGHO��(�J��DOO�WKH
PDWKHPDWLFDO�RSHUDWLRQV�PXVW�EH�WHVWHG�LQ�D�PRGHO�WKDW
UHOLHV�RQ�FDOFXODWLRQV�
'HêQLWLRQV�

7HVWLQJ��&KHFNLQJ�LI�WKH�GHVLJQHG�PRGHO�GHOLYHUV�WKH
H[SHFWHG�RXWFRPH�ZKHQ�WHVWHG�ZLWK�GDWD�
7HVW�GDWD��7KH�LQSXW�GDWD�XVHG�IRU�WHVWLQJ�PRGHO�
([SHFWHG�RXWFRPH��7KH�RXWSXW�D�PRGHO�LV�VXSSRVHG�WR
JLYH�ZLWK�WKH�WHVW�GDWD�
$FWXDO�RXWFRPH��7KH�RXWSXW�D�PRGHO�DFWXDOO\�JLYHV�WKH
XVHU�ZKHQ�WKH�WHVW�GDWD�LV�LQSXW�

��¸Ö5GBhOjGÖ�kjN\gOZM

��¸�¸Ö5GBÖ�GpGX\dYGZjÖ�:sGgh

&RQWHQW�6WUXFWXUH�OD\HU��+ROGV�WKH�FRQWHQW�RI�WKH
ZHESDJH�VWUXFWXUH�
3UHVHQWDWLRQ�OD\HU��7KH�OD\HU�UHVSRQVLEOH�IRU�WKH
IRUPDWWLQJ�RI�D�ZHESDJH�V��RU�HOHPHQWV��XVLQJ�D
VW\OHVKHHW��
%HKDYLRXU�OD\HU��VFULSWLQJ�ODQJXDJH�RI�D�ZHE�SDJH�RU�DQ
LQGLYLGXDO�HOHPHQW

��¸�¸Ö
gG:jGÖ:Ö5GBd:MG

7DEOHV�PDNH�WKH�EDVLF�VWUXFWXUH�RI�D�ZHESDJH�DQG
RUJDQLVH�SDJH�OD\RXW�
$QFKRU��$Q�HOHPHQW�LQ�D�ZHESDJH�WKDW�FUHDWHV�D�K\SHUOLQN
EHWZHHQ�D�VRXUFH�DQFKRU�DQG�D�GHVWLQDWLRQ�DQFKRU��7KHVH
FDQ�EH�XVHG�WR�OLQN���UHVRXUFHV�WRJHWKHU�
5HODWLYH�êOH�SDWKV�DUH�XVHG�IRU�DWWDFKHG�VW\OHVKHHWV�DV
WKH�VW\OHVKHHW�LV�JRLQJ�WR�EH�VWRUHG�RQ�D�VHUYHU�LQ�WKH
VDPH�GLUHFWRU\�DV�WKH�ZHESDJH��DQG�QRW�ZKHUH�LW�DQ
DEVROXWH�êOH�SDWK�VD\V�
'HêQLWLRQV�

5HODWLYH�êOH�SDWK��$�SDWK�UHIHUULQJ�WR�D�êOH�LQ�WKH�VDPH
GLUHFWRU\�UHODWLYH�WR�WKH�SDJH�WKH�UHIHUHQFH�LV�PDGH�LQ�
$EVROXWH�êOH�SDWK��7KH�IXOO�SDWK�RI�D�êOH��ZKLFK�LV�QRW
UHODWLYH�WR�DQ\WKLQJ��ZKHUHDV�UHODWLYH�OLQNV�RQO\�SRLQW
WR�D�êOH�RU�D�êOH�SDWK��WKH�EURZVHU�WKHQ�UHGLUHFWV�WKH
XVHU�WR�WKDW�ORFDWLRQ�RQ�WKH�FXUUHQW�VLWH�

$EVROXWH�SDWKV�DOZD\V�LQFOXGH�WKH�GRPDLQ�QDPH�RI
WKH�ZHEVLWH
7KHVH�VKRXOG�QRW�EH�XVHG�WR�UHIHU�WR�ORFDOO\�VDYHG
ZHESDJHV�DV�WKH�FRPSXWHU�WKH�ZHESDJH�LV�VWRUHG
RQ��WKH�VHUYHU��LV�QRW�WKH�VDPH�DV�ZKHUH�WKH
ZHESDJH�ZDV�GHYHORSHG�DQG�WKXV�DQ�DEVROXWH�êOH
SDWK�ZRXOG�SRLQW�WR�WKH�ZURQJ�DGGUHVV�

��¸�¸Ö/hGÖhjsXGhNGGjh

&66��FDVFDGLQJ�VW\OHVKHHW��LV�D�WH[W�EDVHG�ODQJXDJH�ZKLFK
LV�DWWDFKHG�WR�ZHESDJHV�WR�VHW�WKHLU�IRUPDW��&66�êOHV�KDYH
D�Ï�FVVÐ�H[WHQVLRQ
7KHVH�VKRXOG�EH�DWWDFKHG�XVLQJ�UHODWLYH�êOH�SDWKV�DV�WKH\
DUH�VWRUHG�DORQJ�ZLWK�WKH�ZHESDJH�DQG�WKXV�FDQ�EH�OLQNHG
UHODWLYH�WR�WKHP�
,QWHUQDO�&66�KDYH�PRUH�SUHIHUHQFH�RYHU�,QOLQH�&66

> @
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,I�VHYHUDO�H[WHUQDO�VW\OHVKHHWV�DUH�DWWDFKHG�WR�RQH�ZHE
SDJH��WKH�VW\OHVKHHW�DWWDFKHG�ODVW��DW�WKH�ERWWRP�RI�WKDW
SDUW�RI�WKH�FRGH��LV�JLYHQ�SUHIHUHQFH�RYHU�WKH�RWKHU
DWWDFKHG�RQHV��

��¸�¸Ö.GhjÖ:ZEÖ)kBXOhNÖ:Ö5GBhOjG

7R�XSORDG�DQG�SXEOLVK�FRQWHQW�RQ�D�ZHEVLWH�XVLQJ�)73��D
XVHU�PXVW�KDYH�

)73�FOLHQW�VRIWZDUH

$OO�êOHV�LQ�RQH�IROGHU
+RVW�1DPH�85/�,3�DGGUHVV�IRU�IWS
+RVW�SRUW�WR�EH�XVHG�IRU�XSORDG
8VHUQDPH�DQG�SDVVZRUG

7KH�WHVW�SODQ�XVHG�WR�WHVW�D�ZHESDJH�PXVW�EH�MXVWLêHG
EDVHG�RQ�WKH�HOHPHQWV�EHLQJ�WHVWHG��(�J��,I�K\SHUOLQNV�DUH
EHLQJ�WHVWHG��LW�PDNHV�WR�FKHFN�LI�DOO�WKH�K\SHUOLQNV�DUH
UHGLUHFWLQJ�WKH�XVHU�WR�WKH�FRUUHFW�ZHESDJH��VHFWLRQ�RI
ZHESDJH�
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