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3ULQFLSOHV�RI
'LJLWDO�,PDJH�DQG�9LGHR�:DWHUPDUNLQJ

7RQ�.DONHU
3KLOLSV�5HVHDUFK�(LQGKRYHQ

WRQ�NDONHU#LHHH�RUJ
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ZLWK�FRQWULEXWLRQV�IURP�-RQDWKDQ�6X
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2XWOLQH
� ,QWURGXFWLRQ
� 6SUHDG�VSHFWUXP�ZDWHUPDUNLQJ
� $WWDFNV�DQG�UREXVWQHVV
� 'H��DQG�UH�V\QFKURQL]DWLRQ
� -$:6�	�0LOOHQQLXP
� 0LOOHQQLXP�6\VWHP�$VSHFWV
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,1752'8&7,21
� 0RWLYDWLRQ
� ³+RZ�FDQ�LQIRUPDWLRQ�EH
KLGGHQ�LQ�GLJLWDO�GDWD"´

� ³:KDW�LV�WKH�ZDWHUPDUN"´
� :DWHUPDUNLQJ�DV
FRPPXQLFDWLRQV

� 'HVLUHG�SURSHUWLHV
� /LPLWDWLRQV
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$QDORJ�DQG�'LJLWDO�0XOWLPHGLD

SKRWRFRSLHV
DXGLR�FDVVHWWHV
SKRWRJUDSKV

9+6�YLGHRWDSHV

$QDORJ�0HGLD
$6&,,��3RVW6FULSW��3')

&'V��03��DXGLR
-3(*�LPDJHV

'9'V��03(*�YLGHR

'LJLWDO�0HGLD

� ³%XLOW�LQ´�SURWHFWLRQ�DJDLQVW
FRS\LQJ�DQG�UHGLVWULEXWLRQ

� 'LVWULEXWLRQ�QHW�UHTXLUHG
� 1R�LQKHUHQW�SURWHFWLRQ�DJDLQVW
FRS\LQJ�DQG�UHGLVWULEXWLRQ
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8QDXWKRUL]HG�8VH�RI�'LJLWDO�'DWD
� 'LJLWDO�PXOWLPHGLD

± FDQ�EH�VWRUHG��FRSLHG��DQG�GLVWULEXWHG�HDVLO\��UDSLGO\�
DQG�ZLWK�QR�ORVV�RI�ILGHOLW\

± FDQ�EH�PDQLSXODWHG�DQG�HGLWHG�HDVLO\�DQG
LQH[SHQVLYHO\

� $UH�WKHVH�SURSHUWLHV�DOZD\V�DGYDQWDJHRXV"
± 6RPH�+ROO\ZRRG�VWXGLRV�ZLOO�QRW�UHOHDVH�'9'V
XQOHVV�FRS\ULJKW�SURWHFWLRQ�FDQ�EH�HQVXUHG

± 86$�7RGD\��-DQ��������(VWLPDWHG�ORVW�UHYHQXH�IURP
GLJLWDO�DXGLR�SLUDF\��86�����������������

± 5HFHQW�H[DPSOHV��03��FRP��1DSVWHU
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� $FFHVV�FRQWURO�KHDGHUV��HDVLO\�UHPRYHG�DOWHUHG

� (QFU\SWLRQ��GHFU\SWHG�GDWD�XQSURWHFWHG

� &RS\�SURWHFWLRQ��VXVFHSWLEOH�WR�KDFNLQJ

7UDGLWLRQDO�0HWKRGV�RI�3URWHFWLQJ�'DWD

FRS\�SURWHFW XQSURWHFWHG�GDWDRULJLQDO�GDWD
KDFN

PHFKDQLVP

DGG�KHDGHU VWULS�KHDGHU XQSURWHFWHG�GDWDRULJLQDO�GDWD

HQFU\SWLRQ GHFU\SWLRQ XQSURWHFWHG�GDWDRULJLQDO�GDWD
NH\ NH\
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� ,PSHUFHSWLEO\�HPEHG�LQIRUPDWLRQ�GLUHFWO\�LQWRRULJLQDO�GDWD��³KRVW�GDWD´��³FRYHU�GDWD´��WRSURGXFH�³ZDWHUPDUNHG�GDWD´
� 3ULQFLSOH� (PEHGGHG�LQIRUPDWLRQ�WUDYHOV�ZLWK�WKHZDWHUPDUNHG�GDWD��HYHQ�DIWHU�FRS\LQJ�DQGUHGLVWULEXWLRQ

± ³ODVW�OLQH�RI�GHIHQVH´
± ORRVHO\�DQDORJRXV�WR�ZDWHUPDUNV�LQ�SDSHU

HPEHG
LQIRRULJLQDO�GDWD FRS\�VHOO�

GLVWULEXWH
ZDWHUPDUN

SURWHFWHG�PDUNHG��GDWD
ZDWHUPDUN

SURWHFWHG�PDUNHG��GDWD

0RWLYDWLRQ�IRU�'LJLWDO�:DWHUPDUNLQJ
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([DPSOH��'LVWULEXWLRQ�IURP�D�/LEUDU\
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:DWHUPDUNLQJ�$SSOLFDWLRQV
� $FFHVV�FRQWURO

± SOD\EDFN��FRS\�JHQHUDWLRQ�FRQWURO��'9'�
± FRS\ULJKW�SURWHFWLRQ��SURRI�RI�RZQHUVKLS��"�

� 'LVWULEXWLRQ�WUDFLQJ
± ILQJHUSULQWLQJ
± LGHQWLILFDWLRQ�RI�FRPSURPLVHG�SDUWLHV

� %URDGFDVW�PRQLWRULQJ
� 0HGLD�DXWKHQWLFDWLRQ��IUDJLOH�ZDWHUPDUNLQJ�
� &RYHUW�FRPPXQLFDWLRQ��VWHJDQRJUDSK\�
� $GGHG�YDOXH�YLD�PHWD�LQIRUPDWLRQ

± H�J���6PDUW,PDJHV�E\�'LJLPDUF�&RUS��>$ODWWDU�����@
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GHFRGHUHQFRGHU
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LQIRUPDWLRQ
WR�HPEHG

PRGLI\
RULJLQDO�GDWD

GHWHFW
PRGLILFDWLRQV

PDS�PRGLILFDWLRQV
WR�LQIRUPDWLRQ

«�����������

UHWULHYHG
LQIRUPDWLRQ

PDS�LQIRUPDWLRQ
WR�PRGLILFDWLRQV

- =

PDUNHG�GDWD

7ZR�%DVLF�4XHVWLRQV
� +RZ�FDQ�LQIRUPDWLRQ�EH�KLGGHQ�LQ�GLJLWDO�GDWD"
� :KDW�LV�WKH�ZDWHUPDUN��DFWXDOO\"

RULJLQDO�GDWD PDUNHG�GDWD PRGLILFDWLRQV
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³+RZ�FDQ�LQIRUPDWLRQ�EH�KLGGHQ
LQ�GLJLWDO�GDWD"´

� %\�H[SORLWLQJ�³SHUFHSWXDO�KHDGURRP�´
± KXPDQ�SHUFHSWLRQ�LV�LPSHUIHFW
± PDNH�PRGLILFDWLRQV�WR�WKH�RULJLQDO�GDWD�ZLWKRXW
FKDQJLQJ�LW�SHUFHSWXDOO\

± PRGLILFDWLRQV�FDQ�EH�GHWHFWHG�YLD�VLJQDO�SURFHVVLQJ

- =

RULJLQDO�GDWD PDUNHG�GDWD PRGLILFDWLRQV
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ZDWHUPDUN�DV�VLJQDO ZDWHUPDUN�DV�LQIRUPDWLRQ

«�����������

LQIRUPDWLRQ
WR�HPEHG

«�����������

UHWULHYHG
LQIRUPDWLRQ

³:KDW�LV�WKH�ZDWHUPDUN��DFWXDOO\"´
� 1R�VWDQGDUG�GHILQLWLRQ��WZR�FRPPRQ�YLHZSRLQWV

± ³ZDWHUPDUN�DV�VLJQDO´
� ZDWHUPDUN� �PRGLILFDWLRQV�WR�RULJLQDO�FRQYH\�LQIRUPDWLRQ
� DSSOLHV�UHJDUGOHVV�RI�LPSOHPHQWDWLRQ�GHWDLOV��H�J���VSDWLDO��RUIUHTXHQF\�GRPDLQ�PHWKRGV�

± ³ZDWHUPDUN�DV�LQIRUPDWLRQ´
� ZDWHUPDUN� �LQIRUPDWLRQ�WKDW�LV�HPEHGGHG�DQG�UHWULHYHG

- =

RULJLQDO�GDWD PDUNHG�GDWD
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HQFRGHULQIRUPDWLRQ
WR�HPEHG

RULJLQDO�GDWD

UHWULHYHG
LQIRUPDWLRQ

PDUNHG
GDWD GHFRGHUFKDQQHO

�SURFHVVLQJ�
UHFHLYHG
GDWD

³:KDW�LV�GLJLWDO�ZDWHUPDUNLQJ"´
� :DWHUPDUNHG�GDWD�LV�OLNHO\�WR�EH�SURFHVVHG

± YLHZ�SURFHVVLQJ�DV�D�FRPPXQLFDWLRQV�FKDQQHO
� 'LJLWDO�:DWHUPDUNLQJ� 7KH�LPSHUFHSWLEOH��UREXVW�
VHFXUH�FRPPXQLFDWLRQ�RI�LQIRUPDWLRQ�E\
HPEHGGLQJ�LW�LQ�DQG�UHWULHYLQJ�LW�IURP�RWKHU
GLJLWDO�GDWD�
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� :DWHUPDUNHG�GDWD�DQG�RULJLQDO�GDWD�VKRXOG�EH
SHUFHSWXDOO\�LQGLVWLQJXLVKDEOH

� 8VH�ORZ�DPSOLWXGH�PRGLILFDWLRQV�DQG�RU
SHUFHSWXDO�PRGHOLQJ

'HVLUHG�3URSHUWLHV��,PSHUFHSWLELOLW\

2ULJLQDO�LPDJH
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������������«
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'HVLUHG�3URSHUWLHV��5REXVWQHVV
� 3URFHVVLQJ�RI�WKH�ZDWHUPDUNHG�GDWD�FDQQRW
GDPDJH�RU�GHVWUR\�WKH�HPEHGGHG�LQIRUPDWLRQ
ZLWKRXW�UHQGHULQJ�WKH�SURFHVVHG�GDWD�XVHOHVV

-3(*�FRPSUHVVLRQ $GGLWLYH�QRLVH�	�FOLSSLQJ
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'HVLUHG�3URSHUWLHV��6HFXULW\
� (PEHGGHG�LQIRUPDWLRQ�FDQQRW�EH�GHWHFWHG�
UHDG��DQG�RU�PRGLILHG�E\�XQDXWKRUL]HG�SDUWLHV

� .HUFNKRII¶V�SULQFLSOH��6HFXULW\�UHVLGHV�LQ�WKH
VHFUHF\�RI�WKH�NH\��QRW LQ�WKH�VHFUHF\�RI�WKH
DOJRULWKP�

PDUNHG
GDWD 'HFRGLQJ

FRUUHFW�NH\
LQFRUUHFW�NH\

HPEHGGHG�LQIRUPDWLRQ
XVHOHVV�LQIRUPDWLRQ(QFRGLQJRULJLQDO

GDWD
LQIRUPDWLRQ
WR�HPEHG
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� 6HFXULW\�UHVLGHV�LQ�WKH�VHFUHF\�RI�WKH�NH\��QRW LQ
WKH�VHFUHF\�RI�WKH�DOJRULWKP

� $VVXPH�\RXU�RSSRQHQW�KDV�FRPSOHWH
NQRZOHGJH�RI�\RXU�VWUDWHJ\�EXW�ODFNV�D�VHFUHW�
± VWUDWHJ\� �DOJRULWKP�	�LPSOHPHQWDWLRQ
± VHFUHW� �NH\

� 2WKHUZLVH��)DOVH�VHQVH�RI�VHFXULW\�

.HUFNKRII¶V�3ULQFLSOH

, GLGQ¶W�ORFN�WKH�ZLQGRZ�
:HOO��P\�KRPH�ZLOO�EH�VDIH

LI�,�GRQ¶W�WHOO�DQ\ERG\�

+H\��WKH�ZLQGRZ¶V�RSHQ�
,¶OO�MXVW�FOLPE�LQ�DQG
WDNH�ZKDW�,�ZDQW�
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$GGLWLRQDO�'HVLUHG�3URSHUWLHV
� ³%OLQG´�ZDWHUPDUNLQJ

± QR�UHIHUHQFH�WR�RULJLQDO�GDWD�GXULQJ�GHFRGLQJ
± SRVVLEOH�LQWHUIHUHQFH�IURP�RULJLQDO�GDWD

� 0XOWLSOH�ZDWHUPDUNV
± RQH�FRS\�ZLWK�VHYHUDO�LQIRUPDWLRQ�VWUHDPV
± GLIIHUHQW�LQIRUPDWLRQ�LQ�GLIIHUHQW�FRSLHV

� &RPSUHVVHG�GRPDLQ�SURFHVVLQJ
± FRPELQHG�ZDWHUPDUNLQJ�DQG�FRPSUHVVLRQ
± ELW�UDWH�FRQVWUDLQW

� ,PSOHPHQWDWLRQ�FRQFHUQV
± VSHHG��FRPSXWDWLRQDO�ORDG��IRRWSULQW��FRVW
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$GGLWLRQDO�'HVLUHG�3URSHUWLHV
� /RZ�)DOVH�3RVLWLYH�5DWH

± D�SRVLWLYH�GHWHFWLRQ�RQ�QRQ�PDUNHG�FRQWHQW
� /RZ�*UDQXODULW\

± PLQLPDO�VSDWLR�WHPSRUDO�LQWHUYDO�IRU�UHOLDEOH
HPEHGGLQJ�DQG�GHWHFWLRQ

� /DUJH�&DSDFLW\
± UHODWHG�WR�SD\ORDG
± �ELWV���VDPSOH

� /D\HULQJ�	�5HPDUNLQJ�&DSDELOLWLHV
± ZDWHUPDUN�PRGLILFDWLRQ
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5HODWLRQ�WR�,QIRUPDWLRQ�+LGLQJ

,QIRUPDWLRQ�+LGLQJ
�LPSHUFHSWLEOH�

VHFXUH 'LJLWDO
:DWHUPDUNLQJ

UREXVW

� ,QIRUPDWLRQ�+LGLQJ
�VWHJDQRJUDSK\�
7KH�LPSHUFHSWLEOH
FRPPXQLFDWLRQ�RI�LQIRUPDWLRQ
E\�HPEHGGLQJ�LW�LQ�DQG
UHWULHYLQJ�LW�IURP�RWKHU�GLJLWDO
GDWD�

� 'LJLWDO�:DWHUPDUNLQJ
7KH�LPSHUFHSWLEOH��UREXVW�
VHFXUH�FRPPXQLFDWLRQ�RI
LQIRUPDWLRQ�E\�HPEHGGLQJ�LW
LQ�DQG�UHWULHYLQJ�LW�IURP�RWKHU
GLJLWDO�GDWD�
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2WKHU�7\SHV�RI�:DWHUPDUNV
� ,PSHUFHSWLEOH�� 3HUFHSWLEOH�EXW�XQREWUXVLYH

± FORVHU�DQDORJ\�ZLWK�SDSHU�ZDWHUPDUNV
± OHVV�UREXVW"�VLQFH�ZDWHUPDUN�LV�HDVLO\�ORFDWHG

� 5REXVW�� )UDJLOH
± ZDWHUPDUN�VKRXOG�³IDLO´�HYHQ�DIWHU�VOLJKW�PRGLILFDWLRQV
WR�ZDWHUPDUNHG�GDWD

± DSSOLFDWLRQV��PHGLD�DXWKHQWLFDWLRQ��WDPSHU�GHWHFWLRQ
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� (DUO\�VFKHPH��DOWHU�/6%�RU�ORZ�RUGHU�ELWV

á LPSHUFHSWLEOH��PRGLI\�RQO\�/6%V�
á VHFXUH��HQFU\SW�HPEHGGHG�LQIRUPDWLRQ�
äQRW UREXVW��H�J���UDQGRPO\�VHW�/6%V�WR���RU���

� 0RUH�DFFXUDWH��VHFXUH�LQIR�KLGLQJ�PHWKRG

/RZ�ELW�0RGXODWLRQ��1RW�:DWHUPDUNLQJ
$IWHU�HPEHGGLQJ
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/LPLWDWLRQV
� 'LJLWDO�ZDWHUPDUNLQJ�GRHV�QRW SUHYHQW�FRS\LQJ
RU�GLVWULEXWLRQ
± �EXW�HPEHGGHG�LQIRUPDWLRQ�UHPDLQV�LQ�FRSLHG�GDWD�

� 'LJLWDO�ZDWHUPDUNLQJ�DORQH�LV�QRW D FRPSOHWH
VROXWLRQ�IRU�DFFHVV�FRS\�FRQWURO�RU�FRS\ULJKW
SURWHFWLRQ�

� 'LJLWDO�ZDWHUPDUNLQJ�LV�D�SDUW RI�D�ODUJHU
V\VWHP�IRU�SURWHFWLQJ�GLJLWDO�GDWD�DJDLQVW
XQDXWKRUL]HG�XVH
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635($'�63(&7580�:$7(50$5.,1*
� 3ULQFLSOH
� 5HODWLRQ�WR�ZDWHUPDUNLQJ
� 'LUHFW�VHTXHQFH�VSUHDG
VSHFWUXP

� 3RVVLEOH�GUDZEDFNV
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6SUHDG�6SHFWUXP�3ULQFLSOH
� 7UDQVPLW�LQIRUPDWLRQ�YLD�SVHXGR�UDQGRP
PRGXODWLRQ�WKDW�XVHV�D��PXFK��ODUJHU�EDQGZLGWK
WKDQ�WKH�PLQLPXP�QHFHVVDU\

� &RPPRQ�WHFKQLTXHV
± GLUHFW�VHTXHQFH VSUHDG�VSHFWUXP

� PXOWLSO\�LQIRUPDWLRQ�ELWV�GLUHFWO\�E\�D�³VSUHDGLQJ�VHTXHQFH´
� VWDWLVWLFDOO\��VSUHDGLQJ�VHTXHQFH�UHVHPEOHV�ZKLWH�QRLVH

± IUHTXHQF\�KRSSLQJ VSUHDG�VSHFWUXP
� UDSLGO\�FKDQJH�FDUULHU�IUHTXHQF\
� FDUULHU�IUHTXHQFLHV�VHOHFWHG�LQ�SVHXGR�UDQGRP�RUGHU



���������� 3DVVZRUG�%DFNJURXQG�,QIR ��

� 5HSHDW�PHVVDJH�ELW�E ³{-1,+1}�1 WLPHV
± ³FKLS�UDWH´� �1
± UHFWDQJXODU�ZLQGRZ�U>Q@

� 6SUHDGLQJ�VHTXHQFH�F>Q@³{-1,+1}
± QRLVH�OLNH�VWDWLVWLFDO�SURSHUWLHV

± *DXVVLDQ��XQLIRUP��RWKHU�VHTXHQFHV�SRVVLEOH
± JHQHUDWHG�E\�D�VHFUHW�NH\��VHHG��Ã 6(&85,7<
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'LUHFW�6HTXHQFH�6SUHDG�6SHFWUXP�,,
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PHVVDJH�ELW�EU>Q@ ZLWK
QRLVH�OLNH�FDUULHU�F>Q@

� &RQYROYH�WKHLU�VSHFWUD
� 5HVXOW��³VSUHDG´�WKH

PHVVDJH�VSHFWUXP�RYHU
�PXFK��ZLGHU�EDQGZLGWK

� 6LJQDO�DFWV�OLNH�QRLVH�DQG
LV�FRQYH\HG�YLD�PDQ\
VPDOO�PRGLILFDWLRQV�Ã
,03(5&(37,%,/,7<



���������� 3DVVZRUG�%DFNJURXQG�,QIR ��

3URFHVVLQJ�*DLQ
� $IWHU�GHPRGXODWLRQ�

± PHVVDJH�VLJQDO�LV�ORZSDVV
± QRLVH�UHPDLQV�ZKLWH

� ,GHDO�ORZSDVV�ILOWHULQJ
± PRVW�RI�VLJQDO�SDVVHV
± ��1�WK�RI�QRLVH�SDVVHV

� ³3URFHVVLQJ�JDLQ´� 1
± LQFUHDVH�615�E\�IDFWRU�RI�1

� $QWL�MDPPLQJ�SURSHUW\�Ã
52%8671(66
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� $:*1�RU�&HQWUDO�/LPLW�7KHRUHP��V LV�*DXVVLDQ
� &RQGLWLRQDO�PHDQ�DQG�YDULDQFH�RI�V

± UHVXOW��SURFHVVLQJ�JDLQ�1
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&RUUHODWLRQ�'HWHFWLRQ�,,,
� &RUUHODWLRQ�VXP�V

± DVVXPHG�*DXVVLDQ
± PHDQ�(E��1
± YDULDQFH�(s��1 �

� 'HFLVLRQ�UXOH�EHFRPHV

� 3UREDELOLW\�RI�HUURU
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&RORUHG�1RLVH
� &RUUHODWLRQ�GHWHFWLRQ�LV�RSWLPDO�IRU�ZKLWH QRLVH
� )RU�FRORUHG�QRLVH��XVH�SUH�ZKLWHQLQJ�ILOWHU�K>Q@

>+DQFRFN��:LQW]�����@��>'HSRYHUH�HW�DO� ����@��>.DONHU��-DQVVHQ
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([DPSOH��:DWHUPDUN�(PEHGGLQJ

�������� KLGGHQ
LQIRUPDWLRQ

RULJLQDO�LPDJH

PDUNHG�LPDJHNH\�JHQHUDWHG
QRLVH�VLJQDO �

DPSOLWXGH
�LQYLVLELOLW\�

VSUHDG�DQG�PRGXODWHG
LQIRUPDWLRQ� �ZDWHUPDUN

UHSHDWHU

S

�
��
��
��
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([DPSOH��:DWHUPDUN�5HWULHYDO

ILOWHUHG
LPDJH

�
��
��
��

FRUUHODWLRQ
UHFHLYHG
ZDWHUPDUN
LQIRUPDWLRQNH\�JHQHUDWHG

QRLVH�VLJQDO

UHFHLYHG�LPDJH

VXPPDWLRQ�
GHFLVLRQ

SUH�
ILOWHULQJ

�
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(DUO\�([DPSOH��³3DWFKZRUN´�$OJRULWKP
� ��GLVMRLQW�VHWV��$ DQG�%� RI�Q SL[HOV�HDFK

± SL[HOV�LQ�HDFK�VHW��³SDWFK´��FKRVHQ�UDQGRPO\
± DVVXPSWLRQ�
± HPEHGGLQJ��$�L� $L��� %�L� %L-�
± GHWHFWLRQ��LI�6 �  ��Q� ZDWHUPDUN�SUHVHQW

� /LNH�VSUHDG�VSHFWUXP�ZDWHUPDUNLQJ
± FRPPXQLFDWH�LQIRUPDWLRQ�YLD�PDQ\�VPDOO�FKDQJHV
WKDW�DUH�UDQGRPO\�VHOHFWHG

>%HQGHU��*UXKO��0RULPRWR�����@

( ) � -= ÊL LL %$6

( ) Q%$6
L LL �


  -= Ê
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3RSXODU�([DPSOH��1(&�6FKHPH
� +HXULVWLF�FODLP

± ZDWHUPDUN�VKRXOG�EH
HPEHGGHG�LQ�WKH
³SHUFHSWXDOO\�VLJQLILFDQW
IUHTXHQF\�FRPSRQHQWV´�IRU
EHVW�UREXVWQHVV

� (PEHGGLQJ
± 1 ZDWHUPDUN�VDPSOHV�ZLa1������ H�J���1  ����
± HPEHG�LQ�WKH�1 ODUJHVW�
DPSOLWXGH�'&7�FRHIILFLHQWV
�H[FHSW�'&�FRHIILFLHQW��[L

� 'HWHFWLRQ
± H[WUDFW�WKH�VDPH�1 '&7
FRHIILFLHQWV�\L�

± FRPSXWH�WKH�VLPLODULW\
�QRUPDOL]HG�FRUUHODWLRQ�
EHWZHHQ�\L� DQG�ZL

± ZDWHUPDUN�Z LV�SUHVHQW�LI
VLP�\��Z� !�7

>&R[��.LOLDQ��/HLJKWRQ��6KDPRRQ����������@
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%ORFN�'LDJUDP�RI�1(&�6FKHPH

'&7 ,'&7

'&7

RULJLQDO
LPDJH

��� LLL Z[\ a+=
LL [\ = PDUNHG

LPDJH

ZDWHUPDUN Z

L[

FKDQQHOZDWHUPDUN Z

L\��
��VLP \ZFRPSDUDWRU

1 ODUJHVW�DPSO�
FRHIILFLHQWV

VDPH�1
FRHIILFLHQWVGHFLVLRQ

UHFHLYHG
LPDJH

7WKUHVKROG

>&R[��.LOLDQ��/HLJKWRQ��6KDPRRQ����������@

L\
'&�DQG�RWKHU
FRHIILFLHQWV
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3RVVLEOH�'UDZEDFNV�RI�6SUHDG�6SHFWUXP
� )DLOV�LI�V\QFKURQL]DWLRQ�LV�ORVW

± DXWRFRUUHODWLRQ�SURSHUW\�RI�VSUHDGLQJ�VHTXHQFH
± UH�V\QFKURQL]DWLRQ�FDQ�EH�FRPSXWDWLRQDOO\�H[SHQVLYH

� :DWHUPDUN�FDQ�EH�UHPRYHG
± NQRZOHGJH�RI�VSUHDGLQJ�VHTXHQFH�HQDEOHV�RQH�WR
FRPSXWH�ZDWHUPDUN�VLJQDO�DQG�VXEWUDFW�LW�IURP�WKH
ZDWHUPDUNHG�GDWD

� %OLQG�ZDWHUPDUNLQJ
± LPSHUFHSWLELOLW\�PHDQV�RULJLQDO�GDWD�EHKDYHV�OLNH�D
SRZHUIXO�LQWHUIHUHU

± ORZ�FRPPXQLFDWLRQ�UDWHV
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$77$&.6�$1'�52%8671(66
� ([DPSOHV�DQG�FODVVHV�RI
DWWDFNV

� 1RWLRQ�RI�UREXVWQHVV
� .HUFNKRII¶V�SULQFLSOH



���������� 3DVVZRUG�%DFNJURXQG�,QIR ��

'HILQLWLRQ�RI�$WWDFN
� :DWHUPDUNHG�GDWD�ZLOO�OLNHO\�EH�SURFHVVHG
� $WWDFN � DQ\�SURFHVVLQJ�WKDW�PD\�FRLQFLGHQWDOO\
RU�LQWHQWLRQDOO\�LPSDLU�FRPPXQLFDWLRQ�RI�WKH
HPEHGGHG�LQIRUPDWLRQ

� 7UHDW�DWWDFNV�OLNH�D�FRPPXQLFDWLRQV�FKDQQHO

\Ö\ SURFHVVLQJ
RU�DWWDFNV

[
P ZDWHUPDUN

HQFRGHU PÖZDWHUPDUN
GHFRGHU

RULJLQDO

ZDWHUPDUNHGGDWD
HPEHGGHGPHVVDJH UHFHLYHGPHVVDJHDWWDFNHGGDWD

[
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([DPSOHV�RI�$WWDFNV
� IRUPDW�FRQYHUVLRQ

± ����������IUDPH�UDWH
� ORVV\�FRPSUHVVLRQ

± -3(*��03(*����03�
� ILOWHULQJ��DGGLWLYH�QRLVH
� '�$�$�'

± SULQWLQJ�	�VFDQQLQJ
± &'�WDSH�&'

� JHRPHWULF�WUDQVIRUPDWLRQ
± URWDWLRQ��VFDOLQJ��WUDQVODWLRQ
± FURSSLQJ��FRPSRVLWLRQ
± ]RRP��DVSHFW�UDWLR

� MLWWHU
± LQWHUFKDQJH�RI�VDPSOHV
± OLQH�IUDPH�KROGLQJ�GURSSLQJ

� KLVWRJUDP�HTXDOL]DWLRQ
� WLPH�VSDFH�VFDOLQJ
� FROOXVLRQ��PXOWLSOH�FRSLHV�

± XVH�VHYHUDO�GLIIHUHQWO\
PDUNHG�GRFXPHQWV

� GHDGORFN��SURWRFRO�
± JHQHUDWH�IDNH�VLJQDOV
�ZDWHUPDUN��RULJLQDO��WKDW
FDQQRW�EH�GLVWLQJXLVKHG
IURP�WUXH�VLJQDOV
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&ODVVHV�RI�$WWDFNV
� 6LPSOH�ZDYHIRUP
SURFHVVLQJ � ³EUXWH�IRUFH´
± LPSDLUV�ZDWHUPDUN�DQG
SHUKDSV�RULJLQDO�GDWD��WRR

± OLQHDU�ILOWHULQJ��DGGLWLYH
FRPSUHVVLRQ��QRLVH�
TXDQWL]DWLRQ

� 'HWHFWLRQ�GLVDEOLQJ �
GLVUXSW�V\QFKURQL]DWLRQ
± JHRPHWULF�WUDQVIRUPDWLRQV
�567���FURSSLQJ��VKHDU��UH�
VDPSOLQJ��VKXIIOLQJ

± ZDWHUPDUN�KDUGHU�WR�ORFDWH

� $GYDQFHG�MDPPLQJ�RU
UHPRYDO � LQWHQWLRQDO
DWWHPSW�WR�LPSDLU�GHIHDW
ZDWHUPDUN
± ZDWHUPDUN�HVWLPDWLRQ
± ³RSWLPXP´�DWWDFNV
± FROOXVLRQ��PXOWLSOH�FRSLHV�

� $PELJXLW\�GHDGORFN �
H[SORLW�IODZV�LQ�SURWRFRO
± IDNH�ZDWHUPDUN�RU�RULJLQDO
± FRS\�ZDWHUPDUN�VLJQDO

>+DUWXQJ��6X��*LURG�����@
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� +RZ�ZHOO�GRHV�D�ZDWHUPDUN�UHVLVW�DQ�DWWDFN"
� (DV\�WR�GHILQH�UREXVWQHVV

± ³$�ZDWHUPDUN�LV�UREXVW LI�FRPPXQLFDWLRQ FDQQRW�EH
LPSDLUHG�ZLWKRXW�UHQGHULQJ�WKH�DWWDFNHG�GDWD
XVHOHVV�´

� +DUG�WR�HYDOXDWH�LW
± ³:KHQ�LV�FRPPXQLFDWLRQ�LPSDLUHG"´
± ³:KHQ�LV�WKH�DWWDFNHG�GDWD�XVHOHVV"´

1RWLRQ�RI�5REXVWQHVV
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(YDOXDWLQJ�5REXVWQHVV
� ³:KHQ�LV�FRPPXQLFDWLRQ�LPSDLUHG"´

± ZDWHUPDUN�DV�VLJQDO��QR�ORQJHU�UHOLDEO\�GHWHFWDEOH
± ZDWHUPDUN�DV�LQIRUPDWLRQ��QR�ORQJHU�UHOLDEO\�GHFRGDEOH
± PHDVXUH�3(� &� HWF�� ³:KHQ�LV�WKH�DWWDFNHG�GDWD�XVHOHVV"´
± PXOWLPHGLD��TXDQWLI\�³XVHIXOQHVV´�E\�PHDVXULQJ�GLVWRUWLRQ
± DOVR�PHDVXUH�GLVWRUWLRQ�DIWHU�HPEHGGLQJ

\Ö\ FKDQQHO
�DWWDFNV�

[
P ZDWHUPDUN

HQFRGHU PÖZDWHUPDUN
GHFRGHU

RULJLQDO
HPEHGGLQJGLVWRUWLRQ DWWDFNGLVWRUWLRQ [

3(� &
[\' Ö\['
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$WWDFNV�WR�EH�'LVFXVVHG
� 'H�V\QFKURQL]DWLRQ�DQG�UH�V\QFKURQL]DWLRQ
� 4XDQWL]DWLRQ�DQG�FRPSUHVVLRQ
� :DWHUPDUN�HVWLPDWLRQ
� 7KHRUHWLFDOO\�RSWLPXP�DWWDFNV�DQG�GHIHQVHV
� &ROOXVLRQ��PXOWLSOH�FRSLHV�
� $PELJXLW\�	�GHDGORFN
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'(��$1'�5(�6<1&+521,=$7,21
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5RWDWLRQ =RRP
3L[HO�VKXIIOLQJ

6\QFKURQL]DWLRQ
� /RVV�RIV\QFKURQL]DWLRQ

± VSUHDG�VSHFWUXP�IDLOV
± GHIHDWV�VLPSOHUHFHLYHUV
± GRHV�QRW UHPRYHZDWHUPDUN�VLJQDO�EXW«
± PDNHV�ZDWHUPDUNVLJQDO�PRUH�GLIILFXOW�WRORFDWH

� %HWWHU�UHFHLYHU�VKRXOG�EH
DEOH�WR�UH�V\QFKURQL]H

� 2SHQ�TXHVWLRQ��+RZ�WR
PHDVXUH�GLVWRUWLRQ"
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>3HWLWFRODV��.XKQ����������@([DPSOH��6WLU0DUN
� 3RSXODU��IUHH�VRIWZDUH

± VLPXODWHV�SULQWLQJ�	�VFDQQLQJ
± JHRPHWULF�GLVWRUWLRQ�	�-3(*�GH�V\QFKURQL]DWLRQ�	FRPSUHVVLRQ�
± HDV\�WR�XVH�DQG�WHVW
± PRVW�IHDWXUHV�DYDLODEOHHOVHZKHUH

� 'RHV�QRW XVH�.HUFNKRII¶VSULQFLSOH
± GRHV�QRW�WDUJHW�VSHFLILF�V\VWHPZHDNQHVVHV
± VXERSWLPDO�DWWDFN
± IDOVH�VHQVH�RI�VHFXULW\"
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-$:6�	�0LOOHQQLXP
� 3KLOLSV�9LGHR
:DWHUPDUNLQJ�IRU�'9'�
9LGHR�FRS\�SURWHFWLRQ
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2YHUYLHZ�-$:6
� -$:6� �-XVW�$QRWKHU
:DWHUPDUNLQJ�6\VWHP

� -$:6�LV�D�YLGHR
ZDWHUPDUNLQJ�V\VWHP

� -$:6�FRQVLGHUV�YLGHR
DV�D�VHTXHQFH�RI�VWLOO
LPDJHV

� -$:6�PDUNV�FKXQNV�RI
7� FRQVHFXWLYH�IUDPHVZLWK�WKH�VDPH�PDUN�

7�

7�7� 7� 7�

� -$:6�GHWHFWV�RQ�FKXQNV�RI�7�FRQVHFXWLYH�IUDPHV����7��7�
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2YHUYLHZ�-$:6
� -$:6�HPEHGV�PDUNV�LQ
WKH�VSDWLDO�GRPDLQ

� -$:6�XVHV�SVHXGR�
UDQGRP�QRLVH�VHTXHQFHV
ZLWK�WUDQVODWLRQDO
V\PPHWU\��L�H��LV�D
UHSHWLWLRQ�RI�VPDOOHU�WLOHV�

� -$:6�HPEHGV
LQIRUPDWLRQ��SD\ORDG��LQ
WKH�UHODWLYH�SRVLWLRQ�RI
HPEHGGHG�PDUNV��QRW�LQ
SUHVHQFH�DEVHQFH��

� -$:6�LV�VKLIW�DQG�FURSSLQJ�LQYDULDQW
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2YHUYLHZ�-$:6
� (YHU\�-$:6�GHWHFWLRQ
\LHOGV
± ZDWHUPDUN�SUHVHQW�RU�QRW�
± LI�SUHVHQW��SD\ORDG�LV
UHWULHYHG�

± ZLWK�DQ�LQGLFDWRU�RI�WKH
UHOLDELOLW\�RI�GHWHFWLRQ�DQG
SD\ORDG

� -$:6�KDV�VXFFHVVIXOO\
EHHQ�WHVWHG�LQ�WKH�'+6*
RI�WKH�&37:*�DQG�WKH
9,9$�FRQVRUWLXP

�-$:6�LV�D�UHJLVWHUHG�WUDGHPDUN
�3KLOLSV�LV�QRW�DOORZHG�WR�XVH�D
VKDUN�V\PERO�LQ�FRQQHFWLRQ�ZLWK
-$:6�ZDWHUPDUNLQJ
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Z�.�� �Z � &\FOLF6KLIW�Z�.�

4XDQWL]HG�VKLIW
YDOXHV

2ULJLQDO 2ULJLQDO��
6KLIWHG

,QJUHGLHQWV
� 5DQGRP�PDWUL[�Z

± XQLYHUVDO�VHFUHW
± VL]H�����[����
± L�L�G��IURP�1�����

� 3D\ORDG�.
± ������ ���ELWV

� 3D\ORDG�VHFUHW�Z�.�
± VL]H�����[����
± L�L�G��IURP�1�����
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&RYHULQJ�RI�D�YLGHR�IUDPH�E\
EDVLF�EORFNV

(PEHGGLQJ
� 9LGHR�LV�VHHQ�DV�VHTXHQFH
RI�VWLOOV
± HYHU\�IUDPH�ZDWHUPDUNHG
LQ�LGHQWLFDO�PDQQHU

� Z�.��LV�UHSHDWHG�WR�VL]H�RI
YLGHR�IUDPH
± WUXQFDWLRQ�LI�QHFHVVDU\
± WLOLQJ
± :�.�
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/RFDO�'HSWK
� (PEHGGLQJ�UXOH

<  �;���V�l�;��:�.�

� (PEHGGLQJ�GHSWK�V
± FRQWUROV�WKH�UHOLDELOLW\�RI
GHWHFWLRQ

± IUDPH�GHSHQGHQW
± FRPSXWDEOH�IURP�UHTXLUHG
UHOLDELOLW\�DQG�YLVLELOLW\

� /RFDO�HPEHGGLQJ�GHSWKl�;�
± VSDWLDO�PDVNLQJ
± PHDQ�l�;��� ��
± VPDOO�LQ�QRQ�WH[WXUHG�DQG
ORZ�OXPLQDQFH�DUHDV

± ODUJH�LQ�WH[WXUHG�DQG�KLJK
OXPLQDQFH�DUHDV
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(PEHGGLQJ�2YHUYLHZ

%DVLF�3DWWHUQ

.

;

:�.�

7LOLQJ

0RGXODWLRQ

V

<
3D\ORDG

,PDJH

1RLVH
SDWWHUQ
Z�.�

/RFDO�GHSWK
PDS�l�;�
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'HWHFWLRQ
� 'HWHFWLRQ�LV�FRUUHODWLRQ

G  ��<�:!� ��;�:!���V��:�:!
� 5REXVWQHVV�LQFUHDVHG�E\

± DFFXPXODWLRQ�LQ�WLPH��7��± PDWFKHG�ILOWHULQJ
� 6\QFKURQL]DWLRQ�D�SULRUL�QRW�NQRZQ

± VHDUFK�RYHU�����[�����SRVVLELOLWLHV
± HIILFLHQW�LPSOHPHQWDWLRQ�WKURXJK

� IROGLQJ
� ))7
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)ROGLQJ
� (IILFLHQW�LPSOHPHQWDWLRQ�RI
FRUUHODWLRQ�E\�IROGLQJ
�H[SORLWDWLRQ�RI�VWUXFWXUH�RI
:�
± G� ��\�Z!
± \� �IROG�<�
± \�RI�VL]H�����[����

=HUR�SDGGLQJ

\

<

��
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6\QFKURQL]DWLRQ
� 'HWHFWLRQ�ZKHQ�V\QFKURQL]DWLRQ�LV�XQNQRZQ

± $�SULRUL�H[KDXVWLYH�VHDUFK�LV�QHHGHG
GN  �&\FOLF6KLIW�Z�N��\!

± N�UDQJHV�RYHU�>����[����@
± FRPSXWDWLRQDOO\�LQIHDVLEOH
± (IILFLHQW�FRPSXWDWLRQ�RI�GN ZLWK�)DVW�)RXULHU7UDQVIRUP

>GN@  �,))7�))7�\���FRQM�))7�Z��� 6320)
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� 0DWFKHG�ILOWHULQJ�LQ�WKH�)RXULHU�GRPDLQ
± 0DWFKHG�ILOWHULQJ�FDQ�EH�GRQH�LQ�WKH�)RXULHU�GRPDLQ

� QR�FRVWO\�VSDWLDO�ILOWHULQJ
± 0DWFKHG�ILOWHULQJ�FDQ�EH�WDNHQ�WR�WKH�H[WUHPH

� ³VXSHU�ZKLWHQLQJ´
� 'LVFDUG�PDJQLWXGH�LQIRUPDWLRQ�IURP�))7�\�

�3KDVH�))7�\��� �))7�\����$EV�))7�\��
± ([WUD�GHWHFWLRQ�ERRVW�E\�³ZKLWHQLQJ´�))7�Z�

6320)
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� 6320)� �6\PPHWULFDO�3KDVH�2QO\�0DWFKHG�)LOWHULQJ
6320)��FRQW��

>GN@  �,))7�3KDVH�))7�\����FRQM�3KDVH�))7�Z����

6WRUHG�LQ�520�
RU�EHWWHU��

FRPSXWHG�RQ�WKH�IO\�
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� 2QO\�RQH�6320)
RSHUDWLRQ�QHHGHG
± 6320)�\�Z��\LHOGV�WZR
SHDNV
� 2QH�SRVLWLYH�SHDN�DW
SRVLWLRQ�S

� 2QH�QHJDWLYH�SHDN�DW
SRVLWLRQ�T

� 3D\ORDG�.�UHWULHYHG�E\
VXEWUDFWLRQ
.  �T���S

± ,QYDULDQFH�IRU�WUDQVODWLRQV

3D\ORDG
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)DOVH�3RVLWLYH�5DWH
� )DOVH�SRVLWLYH�UDWH�ZLWK�6320)

± 7KH�PDWUL[�>GN@ FDQ�EH�VHHQ�DV�D�VHW�RI�FRUUHODWLRQV�RIWKH�ZDWHUPDUN�Z ZLWK�D�ODUJH�QXPEHU�RI�LPDJHV�
± 7KH�VWDQGDUG�GHYLDWLRQ�6WG�G��FDQ�EH�HVWLPDWHG�IURPWKLV�PDWUL[�
± ,I�< LV�ZDWHUPDUNHG��>GN@ ZLOO�FRQWDLQ���ODUJH�YDOXHV�'L�± 7KH�UHOLDELOLW\�RI�WKHVH�SHDNV�DQ�GLUHFWO\�EH�FDOFXODWHGIURP�WKH�TXRWLHQW�'L � 6WG�G��± )RU�UHOLDEOH�GHWHFWLRQ��WKLV�UDWLR�QHHGV�WR�DW�OHDVW���
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'HWHFWLRQ�2YHUYLHZ

>GN@\< $FFXPXODWH
)ROG

1�[1�[7 ����[�����[��
.

%DVLF�SDWWHUQ

&RUUHODWLRQ
GDWD 3D\ORDG6320)

3KDVH�LQIR�SUH�FRPSXWHG
DQG�VWRUHG�LQ�520��RU
JHQHUDWHG�RQ�WKH�IO\�

,Q�SODFH
FDOFXODWLRQV
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0LOOHQQLXP�6\VWHP�$VSHFWV
� /RFDWLRQ�RI�WKH
ZDWHUPDUN�GHWHFWRU

� &RS\�*HQHUDWLRQ�&RQWURO
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*RDO
� *RDO��D�FRS\�SURWHFWLRQ�V\VWHP�IRU�'9'�YLGHR

± HQIRUFLQJ�WKH�PDQWUD
³NHHS�KRQHVW�SHRSOH�KRQHVW´

± EDVHG�XSRQ�GLJLWDO�ZDWHUPDUNV�
± UREXVW�WR�FRPPRQ�SURFHVVLQJ

� 03(*�HQFRGLQJ��OHWWHU�ER[LQJ�����
± LPSOHPHQWLQJ���FRS\�SURWHFWLRQ�VWDWHV�
± QRW�DIIHFWLQJ�WKH�FRQWHQW�TXDOLW\�
± DOORZLQJ�DQ�HIILFLHQW�LPSOHPHQWDWLRQ�
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%DVLF�3KLORVRSK\
� :DWHUPDUNLQJ�LV�RQO\�D�SDUW�WKRXJK�DQ�HVVHQWLDO�RQH��RIWKH�'9'�FRS\�SURWHFWLRQV\VWHP�
� :DWHUPDUN�HPEHGGLQJ�LV�DGHOLFDWH�LVVXH��:DWHUPDUNHPEHGGLQJ�VKRXOG�RQO\�EHGRQH�LQ�D�SURIHVVLRQDOHQYLURQPHQW�DV�QRW�WRFRPSURPLVH�WKH�TXDOLW\�RI�WKHFRQWHQW�
� :DWHUPDUN�GHWHFWLRQ�VKRXOG�EHSRVVLEOH�LQ�DOO�YLGHR�IRUPDWV�%DVH�EDQG�GHWHFWLRQ��EHLQJ�WKHFRPPRQ�GHQRPLQDWRU�RI�DOOYLGHR�IRUPDWV��LV�WKHUHIRUH�DUHTXLUHG�IHDWXUH�

� :DWHUPDUN�GHWHFWLRQ�SUHIHUDEO\RQO\�RFFXUV�ZKHUH�EDVH�EDQGYLGHR�LV�DYDLODEOH�
� :DWHUPDUN�GHWHFWLRQ�GRHV�QRW
VLJQLILFDQWO\�LQFUHDVH�WKH
FRPSOH[LW\�RI�WKH
KDUGZDUH�VRIWZDUH�PRGXOH�LQ
ZKLFK�LW�LV�HPEHGGHG�

� 7KH�FRS\�SURWHFWLRQ�V\VWHP
VKRXOG�EH�VFDODEOH�DQG
H[WHQGLEOH�

� 7KH�WRWDO�FRS\�SURWHFWLRQ
V\VWHP�QHHGV�WR�LPSOHPHQW
FRS\�JHQHUDWLRQ�FRQWURO�
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6\VWHP�,VVXHV
� 6\VWHP�SDUWV

± -$:6�ZDWHUPDUNLQJ
± �����
± �����

� ,VVXHV
± ORFDWLRQ�RI�WKH�ZDWHUPDUN�GHWHFWRU

� :DWHUPDUN�'HWHFWRU�DW�WKH�DSSOLFDWLRQ
± FRS\�JHQHUDWLRQ�FRQWURO�WKURXJK�UHPDUNLQJ�RU�QRW

� &RS\�*HQHUDWLRQ�&RQWURO�WKURXJK�WLFNHWV
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/RFDWLRQ�RI�ZDWHUPDUN�GHWHFWRU
� 7ZR�RSWLRQV

± GHWHFWRU�LQ�GULYH
± GHWHFWRU�QHDU�DSSOLFDWLRQ��03(*�GHFRGHU�
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/RFDWLRQ�RI�WKH�ZDWHUPDUN�GHWHFWRU
� 7ZR�RSWLRQV

± GHWHFWRU�LQ�GULYH
± GHWHFWRU�QHDU�DSSOLFDWLRQ��03(*�GHFRGHU�

'ULYH 03(*
GHFRGHU

:0

+HUH"

:0

2U�KHUH"
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'ULYH 03(*
GHFRGHU

:0

&66��

03(*
3DUVLQJ

'HWHFWLRQ�LQ�WKH�GULYH

���[

� �������������

� �������������

� �������������

� �������������
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'HWHFWLRQ�LQ�WKH�GULYH
� $GYDQWDJHV

± FRS\�SURWHFWHG�GDWD�ZLOO�OHDYH�GULYH�RQO\�LI�DOORZHG
± ZRUNV�ZLWK�QRQ�FRPSOLDQW�GHFRGHUV�DQG�67%V
± GULYH�WR�GULYH�FRS\LQJ�LQFOXGHG

� 'LVDGYDQWDJHV
± QR�RSSRUWXQLW\�WR�VKDUH�UHVRXUFHV

� �&66�GHVFUDPEOLQJ!��03(*�SDUVLQJ
± 'HWHFWLRQ�LQ�WKH�GULYH�KDV�WR�KDQGOH�DOO�UHDG�PHWKRGV

� QRQ�VHTXHQWLDO����[�VSHHG
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'HWHFWLRQ�LQ�WKH�GULYH
� 'LVDGYDQWDJHV��FRQW��

± 'HWHFWLRQ�LQ�WKH�GULYH�LV�QRW�H[WHQGDEOH
� P-3(*��$9,��:DYHOHWV��4XLFN7LPH���03(*��$XGLR�����

± 'HWHFWLRQ�LQ�WKH�GULYH�DOORZV�VLPSOH�DWWDFNV
� ELW�LQYHUVLRQ��ZUDSSHUV�����
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'HWHFWLRQ�DW�WKH�DSSOLFDWLRQ
� $GYDQWDJHV

± VKDULQJ�RI�UHVRXUFHV
± H[WHQGDEOH
± VLPSOH�DWWDFNV�QHHG�QRQ�FRPSOLDQW�GHFRGHUV
± H[SORLWDWLRQ�RI�FU\SWR�LQIUDVWUXFWXUH

� 'LVDGYDQWDJHV
± QR�GLJLWDO�OLQNV�EHWZHHQ�GULYH�DQG�QRQ�FRPSOLDQW
DSSOLFDWLRQ�DOORZHG

± GLVN�WR�GLVN�FRSLHV�QHHG�WR�EH�PHGLDWHG
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'HWHFWLRQ�DW�WKH�DSSOLFDWLRQ

'ULYH 03(*
GHFRGHU

03(*�SDUVLQJ
&&6��

:0

7UXVWHG�IHHGEDFN�FKDQQHO

03(*�[
$9,
4XLFN7LPH
:DYHOHWV
����

&RS\�&RQWURO�,QWHUIDFH

0W��)XML


