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0D\�����

3UHSDUHG�%\

,QWUDQHW�6ROXWLRQV

(QJLQHHULQJ

&RPSDT�&RPSXWHU

&RUSRUDWLRQ

&217(176

,1752'8&7,21 ����������� �

8QGHUVWDQGLQJ
0HVVDJLQJ�*URXSZDUH

6\VWHPV�������������������������� �

3URWHFWLRQ�RI�0HVVDJLQJ

'DWD ������������������������������� �

$5&VHUYH�����IRU

:,1'2:6�17 �������������� �

%DFNXS�$JHQW�IRU

/RWXV�1RWHV�Y��� ��������� �

,QRFX/$1�� ����������������� �

/RWXV�1RWHV�$QWL9LUXV�$JHQW���

'/7�7HFKQRORJ\ �������� ��

&RPSDT
V�&XUUHQW�'/7

'ULYH �������������������������������

'/7�0DQDJHDELOLW\ ������������

'/7�$55$<6�

&RPSDT�0RG����	�� ��� ��

&RPSDT�'$7�'ULYHV ����������

%DFNXS�3ODQ ������������� ��

7DSH�%DFNXS�3ODQ �������������

&KH\HQQH

$5&VHUYH�5$,'

2SWLRQ ���������������������� ��

&KH\HQQH

3URWHFWLRQ�6XLWH

7HVWEHG �������������������� ��

7HVW�0HWKRGRORJ\��������������

%DFNXS�$JHQW�&RQILJXUDWLRQ���

%DFNLQJ�8S�/RWXV

1RWHV�'DWDEDVH

)LOHV ������������������������� ��

3HUIRUPDQFH�0HDVXUHPHQWV����

5HVWRULQJ�$

'DWDEDVH������������������� ��

6XPPDU\ ������������������ ��

%DFNXS�DQG�$QWL�YLUXV�6ROXWLRQ�IRU

/RWXV�1RWHV
&KH\HQQH�LV�D�PDMRU�SDUWQHU�RI�&RPSDT�IRU�EDFNXS�VROXWLRQV���&KH\HQQH
V�EDFNXS

VRIWZDUH��$5&VHUYH�KDV�SURYHQ�LWV�UHOLDELOLW\�ZLWK�&RPSDT�KDUGZDUH�LQ�SHUIRUPDQFH

WHVWV�FRQGXFWHG�DW�&RPSDT�RQ�SODWIRUPV�VXFK�DV�1RYHOO�1HW:DUH��06�:LQGRZV�17�DQG

ZLWK�DSSOLFDWLRQV�VXFK�DV�6$3�5�����5HFHQWO\��&KH\HQQH�KDV�UHOHDVHG�WKH�3URWHFWLRQ�6XLWH

IRU�/RWXV�1RWHV�IRU�:LQGRZV�17���7KLV�VRIWZDUH�VROXWLRQ�LV�LQWHQGHG�WR�DVVLVW�HQWHUSULVHV

UXQQLQJ�/RWXV�1RWHV���[�DQG�'RPLQR�VHUYHUV�ZLWK�WZR�RI�WKH�ELJJHVW�FRQFHUQV�IDFLQJ

DGPLQLVWUDWRUV���EDFNLQJ�XS�RSHQ�ILOHV�DQG�SUHYHQWLQJ�YLUXVHV�LQ�HPDLO�DWWDFKPHQWV�

&RPSDT�KDV�SUHYLRXVO\�WHVWHG�WKH�IXQFWLRQDOLW\�RI�$5&VHUYH���IRU�17�XVLQJ�&RPSDT�'/7

WDSH�GULYHV�DQG�'/7�DUUD\V���&RPSDT�'/7�7DSH�$UUD\�0RGHOV���DQG���DUH�GHVLJQHG�WR

DOORZ�EDFNXSV�RI����PHJDE\WHV�RI�GDWD�XQFRPSUHVVHG�¥����FRPSUHVVHG�RQ�0RGHO���DQG

���PHJDE\WHV�RI�GDWD�XQFRPSUHVVHG�DQG����FRPSUHVVHG�XVLQJ�0RGHO���

7KH�IRFXV�RI�WKLV�SDSHU�LV�WR�GHWHUPLQH�WKH�IXQFWLRQDOLW\�RI�DOO�WKH�FRPSRQHQWV�LQ�WKH

&KH\HQQH�3URWHFWLRQ�6XLWH�IRU�/RWXV�1RWHV�IRU�:LQGRZV�17����&RPSDT�LV�DOVR�SURYLGLQJ

SHUIRUPDQFH�GDWD�XVHIXO�LQ�XQGHUVWDQGLQJ�EDFNXSV�DQG�UHVWRUHV�RI�/RWXV�1RWHV�VHUYHUV

RQ�D�VSHFLILF�WHVWEHG�XVLQJ�&RPSDT�'/7�7DSH�GULYHV�DQG�DUUD\V�LQ�D�JLYHQ�VFHQDULR�

&RPSDT�KDV�GHOLYHUHG�:KLWH�3DSHUV�RQ�$5&VHUYH�����IRU�17�DQG�1HW:DUH��%DFNXS�RI�17�6$3�5���6\VWHPV�ZLWK�$5&VHUYH

DQG�'/7�7HFKQRORJ\���<RX�FDQ�XVH�WKH�VHDUFK�HQJLQH�DW�ZZZ�FRPSDT�FRP�WR�ILQG�WKHVH�WHFKQLFDO�GRFXPHQWV���7KH�IRFXV�RI�WKLV

:KLWH�3DSHU�LV�WKH�IXQFWLRQDOLW\�DQG�SHUIRUPDQFH�FRQVLGHUDWLRQV�RI�WKH�&KH\HQQH�$QWL9LUXV�$JHQW�IRU�/RWXV�1RWHV�DQG�WKH

&KH\HQQH�%DFNXS�IRU�/RWXV�1RWHV�
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127,&(

7KH�LQIRUPDWLRQ�LQ�WKLV�SXEOLFDWLRQ�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�

&203$4 �&20387(5 �&25325$7,21 �6+$// �127 �%( �/ ,$%/( �)25 �7(&+1,&$/

25 �(',725,$/ �(55256 �25 �20,66 ,216 �&217$,1(' �+(5(,1 � �125 �)25

,1&,'(17$/ �25 �&216(48(17,$/ �'$0$*(6 �5(68/7,1* �)520�7+(

)851,6+,1* � �3(5)250$1&( � �25 �86( �2) �7+,6 �0$7(5,$/ �

7KLV�SXEOLFDWLRQ�GRHV�QRW�FRQVWLWXWH�DQ�HQGRUVHPHQW�RI�WKH�SURGXFW�RU�SURGXFWV�WKDW�ZHUH�WHVWHG�

7KH�FRQILJXUDWLRQ�RU�FRQILJXUDWLRQV�WHVWHG�RU�GHVFULEHG�PD\�RU�PD\�QRW�EH�WKH�RQO\�DYDLODEOH

VROXWLRQ��7KLV�WHVW�LV�QRW�D�GHWHUPLQDWLRQ�RI�SURGXFW�TXDOLW\�RU�FRUUHFWQHVV��QRU�GRHV�LW�HQVXUH

FRPSOLDQFH�ZLWK�DQ\�IHGHUDO��VWDWH�RU�ORFDO�UHTXLUHPHQWV��&RPSDT�GRHV�QRW�ZDUUDQW�SURGXFWV�RWKHU

WKDQ�LWV�RZQ�VWULFWO\�DV�VWDWHG�LQ�&RPSDT�SURGXFW�ZDUUDQWLHV�

3URGXFW�QDPHV�PHQWLRQHG�KHUHLQ�PD\�EH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�WKHLU

UHVSHFWLYH�FRPSDQLHV�

&RPSDT��&RPSDT�,QVLJKW�0DQDJHU��3UR/LDQW��6PDUW6WDUW��1HW)OH[��UHJLVWHUHG�8QLWHG�6WDWHV

3DWHQW�DQG�7UDGHPDUN�2IILFH�

3UR6LJQLD��DQG�&RPSDT�3&�&DUG�6ROXWLRQ�ORJR�DUH�WUDGHPDUNV�DQG�RU�VHUYLFH�PDUNV�RI�&RPSDT

&RPSXWHU�&RUSRUDWLRQ�

2WKHU�SURGXFW�QDPHV�PHQWLRQHG�KHUHLQ�PD\�EH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�WKHLU

UHVSHFWLYH�FRPSDQLHV�

������&RPSDT�&RPSXWHU�&RUSRUDWLRQ��$OO�ULJKWV�UHVHUYHG��3ULQWHG�LQ�WKH�8�6�$�

0LFURVRIW��:LQGRZV��:LQGRZV�17��:LQGRZV�17�$GYDQFHG�6HUYHU��64/�6HUYHU�IRU�:LQGRZV�17

DUH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�0LFURVRIW�&RUSRUDWLRQ�
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,1752'8&7,21

2UJDQL]DWLRQV�GHSHQG�KLJKO\�RQ�WKH�PHVVDJLQJ�DQG�ZRUNIORZ�DXWRPDWLRQ�SURYLGHG�E\�JURXSZDUH�

0DQ\�RUJDQL]DWLRQV�VWRUH�JLJDE\WHV�RI�HPDLO�PHVVDJHV��GRFXPHQW�GDWDEDVHV�DQG�PLVVLRQ�FULWLFDO

DSSOLFDWLRQV�GHYHORSHG�DFURVV�PXOWLSOH�VHUYHUV��'DWD�ORVV�FDQ�EH�FDWDVWURSKLF�LQ�PRVW

HQYLURQPHQWV��UHVXOWLQJ�LQ�WKH�ORVV�RI�GD\V�RU�ZHHNV�RI�SURGXFWLYLW\���)RU�WKHVH�UHDVRQV��EDFNXS

PDQDJHPHQW�DQG�DQWL�YLUXV�SURWHFWLRQ�LV�YLWDO�WR�D�VXFFHVVIXO�JURXSZDUH�LPSOHPHQWDWLRQ��$�ZHOO

WKRXJKW�RXW�EDFNXS�PDQDJHPHQW�VWUDWHJ\�FDQ�UHGXFH�ORVW�SURGXFWLYLW\�GXH�WR�KDUGZDUH�RU�VRIWZDUH

IDLOXUH���$�SURYHQ�DQWL�YLUXV�VRIWZDUH�VROXWLRQ�DFTXLVLWLRQ�FDQ�DOVR�GHWHU�SDLQVWDNLQJ��WRUPHQWLQJ

KRXUV�RI��FOHDQLQJ��XS�\RXU�GDWD�QHWZRUN�YROXPHV�DQG�FOLHQW�VWDWLRQV�

8QGHUVWDQGLQJ�0HVVDJLQJ�*URXSZDUH�6\VWHPV

(OHFWURQLF�PHVVDJLQJ�V\VWHPV�VXFK�DV�/RWXV�1RWHV�DUH�D�FRPPRQ�ZD\�IRU�WRGD\
V�FRUSRUDWLRQV�WR

FRPPXQLFDWH���4XLWH�RIWHQ��WKH�PHVVDJLQJ�V\VWHP�EHFRPHV�DQ�HVVHQWLDO�PHWKRG�IRU�VKDULQJ

LQIRUPDWLRQ�DQG�GRFXPHQWV���8QIRUWXQDWHO\��WKHVH�V\VWHPV�FDQ�SURYLGH�D��VDIH�KDUERU��IRU�YLUXVHV

WR�UHVLGH�DQG�UDSLGO\�VSUHDG�WKURXJK�DQ�RUJDQL]DWLRQ¥SRVLQJ�ULVNV�WR�ERWK�GDWD�DQG�SURGXFWLYLW\�

7KH�GDWD�UHVLGLQJ�LQ�WKHVH�W\SHV�RI�PHVVDJLQJ�VHUYHUV�LV�PRVW�RIWHQ�LQ�WKH�IRUP�RI�H�PDLOV�

WKUHDGHG�GLVFXVVLRQV�DQG�GRFXPHQW�DWWDFKPHQWV��'RFXPHQW�DWWDFKPHQWV�FDQ�UDQJH�IURP�WULYLDO

WH[W�PHVVDJHV�WR�GHWDLOHG�VDOHV�SURSRVDOV�WR�FRPSOH[�ILQDQFLDO�VSUHDGVKHHWV��7KH�DELOLW\�WR

FHQWUDOO\�SRVW�ILOHV�RU�GRFXPHQWV�IRU�FROODERUDWLYH�HGLWLQJ�DQG�GLVWULEXWLRQ�DPRQJ�YDULRXV

ZRUNJURXSV�LV�RQH�RI�WKH�PDMRU�EHQHILWV�RI�PHVVDJLQJ�V\VWHPV��9RLFH�PDLO��YLGHR�DQG�RWKHU�W\SHV

RI�GDWD�DUH�LQFUHDVLQJO\�URXWHG�WKURXJK�WKH�PHVVDJLQJ�V\VWHPV�VWUDLJKW�WR�XVHU�3&V�

,Q�JHQHUDO��WKH�PHVVDJLQJ�VHUYHU�LV�WKH�FHQWUDO�VWRUDJH�SRLQW�IRU�DOO�GDWD�WKXV�FUHDWLQJ�ODUJH�

VHUYHU�EDVHG�GDWDEDVHV��$OWKRXJK�GDWD�LV�RIWHQ�PLUURUHG�RQ�GHVNWRS�DQG�ODSWRS�3&V��WKH�VHUYHU�

EDVHG�VWRUDJH�RI�WKH�GDWD�HQDEOHV�WKH�HVVHQWLDO�GDWD�VKDULQJ�FDSDELOLWLHV��7KH�GDWDEDVHV�RIWHQ

FRQWDLQ�JLJDE\WHV�RI�GDWD�LQ�FRPSUHVVHG�DQG�SURSULHWDU\�IRUPDWV�

3URWHFWLRQ�RI�0HVVDJLQJ�'DWD

$V�RUJDQL]DWLRQV�FRQWLQXH�WR�UHYROYH�EXVLQHVV�SURFHVVHV�DURXQG�JURXSZDUH�PHVVDJLQJ�V\VWHPV�

WKLV�GDWD�EHFRPHV�H[WUHPHO\�WLPH�VHQVLWLYH�DQG�EXVLQHVV�FULWLFDO��$GPLQLVWUDWRUV�DUH�UHVSRQVLEOH

IRU�HVWDEOLVKLQJ��VDIHW\�QHWV��WR�SUHYHQW�DJDLQVW�WKH�ORVV�RU�FRUUXSWLRQ�RI�WKLV�GDWD��+RZHYHU��WKH

GHFHQWUDOL]HG�QDWXUH�RI�PHVVDJLQJ�V\VWHPV�PDNHV�DGPLQLVWUDWLQJ��PDQDJLQJ�DQG�VSHFLILFDOO\��WKH

SURWHFWLQJ�RI�WKLV�GDWD�D�ORJLVWLFDO�QLJKWPDUH��(TXDOO\�FKDOOHQJLQJ�LV�HQVXULQJ�WKDW�WKH�HQWLUH

RUJDQL]DWLRQ�KDV�DFFHVV�WR�PHVVDJLQJ�GDWD�������KRXUV�D�GD\����GD\V�D�ZHHN�

,Q�WKH�SDVW��DGPLQLVWUDWRUV�ZRXOG�VKXW�GRZQ�RU�EULQJ�WKH�PHVVDJLQJ�VHUYHUV�RII�OLQH�WR�HIIHFWLYHO\

EDFNXS�WKH�V\VWHP�ZLWK�IXOO�GDWD�LQWHJULW\��$OWKRXJK�WKLV�ZDV�DQ�HIIHFWLYH�PHWKRG��LW�JUHDWO\

LPSDFWHG�XVHU�DFFHVV��,W�ZDV�DOVR�LPSRVVLEOH�WR�GHWHFW��PXFK�OHVV�FXUH�YLUXVHV�LQ�GRFXPHQWV�WKDW

ZHUH�DWWDFKHG�WR�PHVVDJHV�RU�VWRUHG�LQ�JURXSZDUH�GDWDEDVHV��,Q�WRGD\
V�JOREDO�HQYLURQPHQW�

RUJDQL]DWLRQV�GHPDQG�UREXVW�DQG�IXOO�IHDWXUH�EDFNXS�DQG�YLUXV�SURWHFWLRQ�WRROV�WKDW�DUH�HDV\�WR

XVH�DQG�PDQDJH��ZLWKRXW�LPSDFWLQJ�XVHU�DFWLYLWLHV��&KH\HQQH�KDV�DQVZHUHG�WKLV�FKDOOHQJH�E\

SURYLGLQJ�FRPSUHKHQVLYH�EDFNXS�DQG�$QWL�YLUXV�VROXWLRQV�IRU�PHVVDJLQJ�DQG�JURXSZDUH�V\VWHPV�

7KHVH�VROXWLRQV�DUH�GHVLJQHG�WR�DGGUHVV�WKH�XQLTXH�UHTXLUHPHQWV�RI�WKH�OHDGLQJ�V\VWHPV���QRWDEO\

1RWHV�

0DQ\�FOLHQW�VHUYHU�DQWL�YLUXV�VROXWLRQV��&KH\HQQH�,QRFX/$1�LQFOXGHG��FDQ�SURWHFW�XVHUV�IURP

YLUXVHV�ZKHQ�GRFXPHQWV�DUH�GHWDFKHG�IURP�PHVVDJHV��KRZHYHU��RQO\�WKH�&KH\HQQH�DQWL�YLUXV

PHVVDJLQJ�RSWLRQ�FDQ�FRPSOHWHO\�VFDQ�DQG�FXUH�VHUYHU�EDVHG�PHVVDJLQJ�V\VWHPV�VXFK�DV�/RWXV

1RWHV�

,Q�DGGLWLRQ��WKH�LQWHJUDWLRQ�RI�&KH\HQQH�,QRFX/$1�DQG�$5&VHUYH�SURYLGHV�D�VROXWLRQ�IRU�YLUXV�

IUHH�EDFNXSV�
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$QWL�YLUXV�VRIWZDUH�WKDW�RIIHUV�UHDO�WLPH�SURWHFWLRQ�FKHFNV�HDFK�ILOH�DV�LW�LV�ZULWWHQ�WR�WKH�EDFNXS

PHGLD��:LWK�WKRXVDQGV�RI�ILOHV�WR�EDFNXS��WKH�EDFN�DQG�IRUWK�SURFHVV�RI�WKH�DQWL�YLUXV�DQG�EDFNXS

SURJUDPV�VLJQLILFDQWO\�LPSDFWV�VHUYHU�SHUIRUPDQFH�DQG�GUDPDWLFDOO\�OHQJWKHQV�WKH�WLPH�WR

FRPSOHWH�WKH�EDFNXS�

:LWK�PRVW�DGYDQFHG�EDFNXS�VROXWLRQV��HYHU\�ILOH�LV�DFWXDOO\�RSHQHG�VHYHUDO�WLPHV�GXULQJ�D�EDFNXS�

$5&VHUYH������IRU�H[DPSOH��RSHQV�HDFK�ILOH�RQFH�GXULQJ�WKH�HVWLPDWLRQ�SURFHVV��RQFH�GXULQJ�WKH

EDFNXS�SURFHVV�DQG�SRWHQWLDOO\�RQFH�GXULQJ�WKH�YHULILFDWLRQ�SURFHVV��$Q�DQWL�YLUXV�SURGXFW��RWKHU

WKDQ�,QRFX/$1��ZLOO�VFDQ�WKH�ILOH�HDFK�WLPH�LW�LV�RSHQHG��ZKLFK�VLJQLILFDQWO\�VORZV�WKH�EDFNXS�

0RVW�DQWL�YLUXV�SURGXFWV�ZLOO�WU\�WR�VFDQ�HDFK�ILOH�DV�WKH�EDFNXS�RFFXUV����IRUFLQJ�WKH�VHUYHU�WR

�WKUDVK��EDFN�DQG�IRUWK�EHWZHHQ�WZR�&38�LQWHQVLYH�RSHUDWLRQV�

$SSURDFKHV�XVHG�WR�DYRLG�WKHVH�SUREOHPV�DUH�WR�WHPSRUDULO\�WXUQ�RII�UHDO�WLPH�YLUXV�SURWHFWLRQ��WR

VFKHGXOH�VHSDUDWH�WLPHV�IRU�EDFNXSV�DQG�YLUXV�VFDQV�RU�WR�FKHFN�RQO\�LQFRPLQJ��DQG�QRW�RXWJRLQJ�

VHUYHU�ILOHV�IRU�YLUXVHV��8QIRUWXQDWHO\��DOO�WKUHH�DSSURDFKHV�GHIHDW�WKH�EHQHILWV�RI�XVLQJ�DQWL�YLUXV

VRIWZDUH�LQ�WKH�ILUVW�SODFH�DQG�VLJQLILFDQWO\�LQFUHDVH�WKH�FKDQFH�RI�LQFOXGLQJ�D�YLUXV�LQ�\RXU

EDFNXS�

:KLOH�LPDJH�EDFNXS�SURGXFWV�FDQ�KHOS�VSHHG�WKH�EDFNXS�SURFHVV��WKH\�GR�QRW�UHSODFH�WKH�QHHG�IRU

YLUXV�SURWHFWLRQ��$�VHSDUDWH�YLUXV�VFDQ�LV�VWLOO�QHFHVVDU\�EHIRUH�UXQQLQJ�DQ�LPDJH�EDFNXS�WR�HQVXUH

WKDW�WKH�EDFNXS�LV�YLUXV�IUHH��:KHQ�XVLQJ�DXWRPDWLF�VFKHGXOLQJ��VXFK�DQ�DSSURDFK�UHTXLUHV

FRQVWDQWO\�HVWLPDWLQJ�WKH�WLPH�WR�FRPSOHWH�WKH�YLUXV�VFDQ�

&KH\HQQH
V�$5&VHUYH�DQG�,QRFX/$1�SURYLGH�DQ�LQWHJUDWHG�VROXWLRQ�IRU�YLUXV�IUHH�EDFNXSV�

:KHQ�$5&VHUYH�EHJLQV�D�EDFNXS��LW�FKHFNV�WR�VHH�LI�,QRFX/$1�LV�ORDGHG��,I�VR��$5&VHUYH�SDVVHV

D�OLVW�RI�WKH�ILOHV�WR�EH�VFDQQHG�WR�,QRFX/$1��,QRFX/$1�WKHQ�TXLFNO\�VFDQV�WKH�VSHFLILHG�ILOHV�

SDVVLQJ�EDFN�WKH�UHVXOWV�RI�WKH�VFDQ�WR�$5&VHUYH��'HWHFWHG�YLUXVHV�DUH�KDQGOHG�DQG�DOHUWV�DUH�VHQW

DV�VSHFLILHG���$5&VHUYH�FRQWLQXHV�WKH�EDFNXS�ZLWKRXW�DQ\�IXUWKHU�LQWHUYHQWLRQ�IURP�,QRFX/$1�

7KH�WZR�SURGXFWV�ZLOO�FRQWLQXH�LQ�WKLV�PDQQHU��XQWLO�WKH�EDFNXS�LV�FRPSOHWH�DQG�YLUXV�IUHH�

7KLV�PHWKRG�LV�VLJQLILFDQWO\�IDVWHU�WKDQ�WKH�ILOH�E\�ILOH�DSSURDFK�WKDW�RFFXUV�ZLWK�RWKHU�EDFNXS

VRIWZDUH�LQ�FRQMXQFWLRQ�ZLWK�DQ\�RWKHU�DQWL�YLUXV�VRIWZDUH�

$GGLWLRQDO�3URFHGXUHV

3HUIRUPLQJ�UHJXODU�WDSH�EDFNXSV�LV�RQO\�D�VPDOO�SDUW�RI�EDFNXS�PDQDJHPHQW��1HWZRUN

DGPLQLVWUDWRUV�VKRXOG�GHYHORS�D�EDFNXS�PDQDJHPHQW�VWUDWHJ\�WKDW�LQFOXGHV�WKH�IROORZLQJ�

x� &RPSOHWLQJ�DQ�HYDOXDWLRQ�RI�WKH�QHWZRUN�DQG�GDWD�WR�EH�EDFNHG�XS��DQG�GHYHORSLQJ�D�ULVN

DVVHVVPHQW�EDVHG�RQ�WKH�QDWXUH�RI�WKH�GDWD�DQG�WKH�DPRXQW�RI�ULVN�LQFXUUHG�E\�GDWD�ORVV�

x� (VWDEOLVKLQJ�D�WDSH�EDFNXS�SODQ��LQFOXGLQJ�WKH�IUHTXHQF\�RI�EDFNXSV��WKH�DPRXQW�RI�GDWD�WR�EH

EDFNHG�XS��DQG�D�EDFNXS�VFKHGXOH�IRU�HDFK�VHUYHU�

x� 2UJDQL]LQJ�QHWZRUN�GLUHFWRU\�VWUXFWXUHV�DQG�GHILQLQJ�D�GDWD�PDQDJHPHQW�SODQ�

x� (VWDEOLVKLQJ�D�GDWD�UHVWRUDWLRQ�SURFHGXUH�

1HWZRUN�DGPLQLVWUDWRUV�PXVW�DOVR�

x� )ROORZ�WKURXJK�ZLWK�SHULRGLF�GRZQORDGV�RI�XSGDWHG�$QWL�YLUXV�VLJQDWXUH�ILOHV�IURP�WKH

VRIWZDUH�YHQGRU�

x� ,QVWUXFW�HQG�XVHUV�DQG�VXJJHVW�LPSOHPHQWLQJ�FRPSDQ\�SROLF\�UHJDUGLQJ�WKH�KDQGOLQJ�RI

WUDQVIHUDEOH�PHGLD�VXFK�DV������GLVNHWWHV�

x� 'HYHORS��GLVLQIHFWLQJ��SURFHGXUHV�IRU�GHWHFWHG�VRIWZDUH�YLUXVHV�
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&KH\HQQH�$5&VHUYH�3URWHFWLRQ�6XLWH�SURYLGHV�WKH�VRIWZDUH�FRPSRQHQWV�WR�DLG�D�JURXSZDUH

DGPLQLVWUDWRU�LQ�LPSOHPHQWLQJ�WKH�QRWHG�VWHSV�DERYH���&RPSDT�SURYLGHV�WKH�'/7�KDUGZDUH

WHFKQRORJ\�WR�FRPSOHPHQW�$5&VHUYH
V�VRIWZDUH�EDFNXS�FRPSRQHQW���7KLV�SDSHU�IRFXVHV�RQ

&KH\HQQH�3URWHFWLRQ�6XLWH�IRU�/RWXV�1RWHV�IRU�17�

$5&6(59(�����)25�:,1'2:6�17

$5&VHUYH�IRU�:LQGRZV�17�����LV�D�GDWD�PDQDJHPHQW�DQG�EDFNXS�SURJUDP�WKDW�DOORZV�\RX�WR

EDFN�XS�GDWD�IURP�\RXU�:LQGRZV�17�ZRUNVWDWLRQ�RU�RWKHU�PDFKLQHV�DWWDFKHG�WR�\RXU�QHWZRUN�

$5&VHUYH
V�DGYDQWDJHV�LQFOXGH�

x� 6FKHGXOHG�EDFNXSV��VFKHGXOH�UHSHDWLQJ�EDFNXS�MREV�WKDW�DUH�FXVWRP�PDGH�IRU�\RXU

HQYLURQPHQW�

x� 7DSH�URWDWLRQ��SODQ�\RXU�WDSH�URWDWLRQ�VFKHPHV�XVLQJ�D�IULHQGO\�LQWHUIDFH�

x� 7DSH�VSDQQLQJ��ODUJH�MREV�DXWRPDWLFDOO\�VSDQ�PXOWLSOH�WDSHV�XQWLO�WKH�MRE�LV�FRPSOHWH�

x� 3DUDOOHO�VWUHDPLQJ��UXQV�MREV�FRQFXUUHQWO\�ZKHQ�XVLQJ�PXOWLSOH�WDSH�GHYLFHV�

x� 5HSRUWV��YLHZ�MRE�KLVWRU\�DQG�DFWLYLW\�RQ�WKH��PDFKLQHV��GLUHFWRULHV�DQG�WDSHV�

x� &KH\HQQH�DQWL�YLUXV�LQWHJUDWLRQ��DXWRPDWLFDOO\�VFDQ�ILOHV�GXULQJ�D�EDFNXS�RSHUDWLRQ�

x� 8VHU�GHILQHG�VFULSWV��FRQILJXUH�MREV�RQFH�DQG�UH�XVH�WKHP�ZKHQ�QHHGHG�

x� ,QWHOOLJHQW�UHVWRUH��WKH�$5&VHUYH�GDWDEDVH�V\VWHP�DOORZV�TXLFN�ORFDWLRQ�DQG�UHVWRUDWLRQ�RI

DUFKLYHG�GDWD�

x� 7DSH�VXSSRUW��EDFN�XS�\RXU�ILOHV�WR�D�ZLGH�YDULHW\�RI�6&6,��PP���PP��'/7�DQG�4,&�WDSH

GULYHV�

x� 6LQJOH�6HUYHU��UHGXFHV�QHWZRUN�WUDIILF�EHFDXVH�WKH�GDWD�FDQ�VWD\�ORFDOO\�

x� 5HPRWH�0DQDJHPHQW�RI�$5&VHUYH�6HUYHU��WKH�(QWHUSULVH�YHUVLRQ�DOORZV�PDQDJHPHQW�RI

PXOWLSOH�VHUYHUV�IURP�D�VLQJOH�PDFKLQH��JLYHV�WKH�DELOLW\�WR�EDFN�XS��FRS\�DQG�UHVWRUH�D

:LQGRZV�17�PDFKLQH�DQG�1RYHOO�1HW:DUH�VHUYHU�LQ�WKH�QHWZRUN�

x� (YHQW�GULYHQ�QRWLILFDWLRQ�V\VWHP��WKH�&KH\HQQH�$OHUW�QRWLILFDWLRQ�V\VWHP�LQIRUPV�RI�NH\

HYHQWV�LQ�\RXU�RSHUDWLRQV�

x� (QWHUSULVH�FOLHQW�DJHQW�VXSSRUW��EDFN�XS�UHPRWH�PDFKLQHV�XVLQJ�WKH�&KH\HQQH�FOLHQW�DJHQWV

�VXFK�DV�&OLHQW�$JHQW�IRU�1HW:DUH���ZKLFK�HPSOR\�WKH�ODWHVW�386+�WHFKQRORJ\�

x� $SSOLFDWLRQ�DJHQWV��DOORZV�EDFNXS�RI�FRPSOH[�GDWDEDVHV�DQG�JURXSZDUH�VXFK�DV�06�

([FKDQJH�DQG�/RWXV�1RWHV�

x� :LQGRZV�17����������VXSSRUW��EDFNXS�FRPSUHVVHG�ILOHV��GLUHFWRULHV�DQG�GULYHV�RQ�:LQGRZV

17�)LOH�6\VWHP��17)6��IRUPDWWHG�GULYHV���$OVR�VXSSRUWV�6HUYLFH�6HFXULW\�,PSHUVRQDWLRQ�

x� $XWR�&KDQJHU��RSWLRQDO���XVH�DQ�DXWRFKDQJHU�ZLWK�WKH�EDFNXS�URWDWLRQ�
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x� 1HW:DUH�FRPSDWLELOLW\��EDFN�XS��FRS\�DQG�UHVWRUH�DQ\�:LQGRZV�17�PDFKLQH�DQG�1RYHOO

1HW:DUH�VHUYHU�LQ�WKH�QHWZRUN�

x� (DV\�WR�XVH�LQWHUIDFH�DV�VHHQ�LQ�)LJXUH���

,PDJH����6FUHHQVKRW�RI�$5&VHUYH�XVHU�LQWHUIDFH

)LJXUH��

%$&.83�$*(17�)25�/2786�127(6�9���

7KH�%DFNXS�$JHQW�FRPPXQLFDWHV�ZLWK�/RWXV�1RWHV�DQG�$5&VHUYH�WR�EDFN�XS�WKH�RSHQ�/RWXV

1RWHV�GDWDEDVHV�RQ�D�ORFDO�RU�UHPRWH�VHUYHU�

7KH�IROORZLQJ�DUH�WKH�FRUH�EHQHILWV�RI�XVLQJ�WKH�%DFNXS�$JHQW�IRU�/RWXV�1RWHV�LQFOXGHG�LQ�WKH

3URWHFWLRQ�6XLWH�IRU�/RWXV�1RWHV�

x� 7KH�/RWXV�1RWHV�VHUYHU�GRHV�QRW�QHHG�WR�EH�VWRSSHG�WR�SHUIRUP�WKH�EDFNXS���7KLV�LV�LGHDO�IRU

EXVLQHVVHV�WKDW�RSHUDWH�����GD\V�SHU�\HDU�RQ�D����KRXU�EDVLV�

x� 7KH�%DFNXS�$JHQW�����XVHV��RSHQ�ILOH�WHFKQRORJ\���ZKLFK�DOORZV�XVHUV�WR�EDFNXS�DQ�RQ�OLQH

GDWDEDVH�ZKLOH�XVHUV�DUH�DFFHVVLQJ�DQG�PDQLSXODWLQJ�GDWD���7KLV�VWUHDPOLQHV�WKH�EDFNXS

SURFHVV�E\�HOLPLQDWLQJ�WKH�QHHG�WR�UHSOLFDWH�WKH�GDWDEDVH�DQG�WR�WDNH�WKH�/RWXV�1RWHV�VHUYHU

RII�OLQH�WR�EDFN�XS�WKH�GDWDEDVH���7KH�%DFNXS�$JHQW�Y����ZRUNV�LQ�FRQMXQFWLRQ�ZLWK

$5&VHUYH�%DFNXS�$JHQW�IRU�2SHQ�)LOH�Y����IRU�:LQGRZV�17�

x� $FFHVV�WR�D�ZLGH�DUUD\�RI�WDSH�VWRUDJH�GHYLFHV�

x� 3HUIRUP�IXOO�EDFNXS�MREV�RQ�/RWXV�1RWHV�GDWDEDVHV�

x� )OH[LEOH�VFKHGXOLQJ�FDSDELOLWLHV�WKURXJK�$5&VHUYH���6XEPLW�D�MRE�IRU�D�VSHFLILHG�GDWH�DQG

VHOHFW�D�UHSHDW�PHWKRG��DQ�LQWHUYDO�IRU�WKH�MRE�WR�EH�UXQ�DJDLQ��RU�VHOHFW�D�URWDWLRQ�VFKHPH��D

SUH�VHW�ZHHNO\�EDFNXS�VWUDWHJ\�FRQVLVWLQJ�RI�RYHUODSSLQJ�SDWWHUQV�RI�IXOO��LQFUHPHQWDO�DQG

GLIIHUHQWLDO�EDFN�XS�MREV�

x� 7KH�EDFNXS�LV�FRPSOHWH��XVDEOH�DQG�FRQVLVWHQW�
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x� 6DIHO\�EDFN�XS�WKH�/RWXV�1RWHV�GDWDEDVH�IURP�DQ\�UHPRWH�VHUYHU�UXQQLQJ�/RWXV�1RWHV�DQG�WKH

%DFNXS�$JHQW�

1HZ�IHDWXUHV�LQ�Y����RI�WKH�&KH\HQQH�%DFNXS�$JHQW�IRU�/RWXV�1RWHV�LQFOXGH�

x� +LJK�3HUIRUPDQFH�DQG�5HGXFHG�'LVN�5HTXLUHPHQWV�¥�8VH�RI�&KH\HQQH�DGYDQFHG�WHFKQRORJ\

WR�GUDPDWLFDOO\�LPSURYH�EDFNXS�WKURXJKSXW�DQG�UHGXFH�WKH�GLVN�VSDFH�UHTXLUHG�IRU�1RWHV

VHUYHU�EDFNXS�

x� %DFNXS�RI�(QFU\SWHG�'DWDEDVHV�¥�%URZVH�DQG�EDFN�XS�HQFU\SWHG�GDWDEDVHV�XVLQJ�WKH�VDPH

SURFHGXUHV�DV�VWDQGDUG�GDWDEDVH�ILOHV��1RWH��VHFXULW\�LV�PDLQWDLQHG�¥�WKH�GDWD�LV�EDFNHG�XS

DQG�UHVWRUHG�DV�HQFU\SWHG�ILOHV��

x� 5HVWRUH�WR�DOWHUQDWH�GLUHFWRU\�¥�3HUPLWV�DGPLQLVWUDWRU�WR�VSHFLI\�GHVWLQDWLRQ�IRU�UHVWRUHG

ILOHV���7KLV�LV�XVHIXO�ZKHQ�WHVWLQJ�UHVWRUH�SURFHGXUHV��PRYLQJ�ILOHV�EHWZHHQ�VHUYHUV�RU

FKDQJLQJ�V\VWHP�FRQILJXUDWLRQV�

x� %DFNXS�DQG�UHVWRUH�RI�VKDUHG�PDLO�¥�%DFNXS�RI�WKH�VKDUHG�PDLOER[�LQVWHDG�RI�PXOWLSOH

LQGLYLGXDO�FRSLHV�

x� 6XSSRUW�IRU�/RWXV�1RWHV�����¥�6XSSRUWV�WKH�QHZ�/RWXV�1RWHV�'RPLQR�VHUYHU�

.QRZQ�/LPLWDWLRQV

�'RFXPHQWHG�LQ�%DFNXS�$JHQW�Y����IRU�/RWXV�1RWHV�6HUYHU�5HOHDVH�1RWHV��

x� 7KH�%DFNXS�$JHQW�����GRHV�QRW�VXSSRUW�/RWXV�1RWHV�Y��[�RU�'RPLQR�3DUWLWLRQHG�VHUYHUV�

x� 5HVWRULQJ�D�GDWDEDVH�ZLWK�D�GDWDEDVH�SRLQWHU�ZLOO�UHVWRUH�WKH�GDWDEDVH�ILOH�RQO\�DQG�QRW�WKH

SRLQWHU��WH[W��ILOH���,I�WKLV�ILOH�ZDV�QRW�H[SOLFLWO\�VHOHFWHG�IRU�EDFNXS��IURP�WKH�$5&VHUYH�ILOHV

V\VWHP�EDFNXS�EURZVHU���WKHQ�LW�ZLOO�QRW�EH�UHVWRUHG��WKH�SRLQWHU�ILOH�PXVW�EH�UHFUHDWHG�

x� 5HVWRULQJ�VKDUHG�PDLO�GDWDEDVHV�LV�D�FRPSOH[�WDVN���,I�\RX�DUH�XQVXUH�DERXW�WKH�UHTXLUHPHQWV

RI�EDFNLQJ�XS�WKHVH�GDWDEDVHV��SOHDVH�FRQVXOW�\RXU�1RWHV�$GPLQLVWUDWRU�JXLGH�RU�FDOO

&KH\HQQH�7HFKQLFDO�VXSSRUW�EHIRUH�\RX�EDFN�XS�\RXU�VKDUHG�PDLO�GDWDEDVHV�

x� %URZVLQJ�/RWXV�1RWHV�GDWDEDVHV�LQ�WKH�$5&VHUYH�0DQDJHU�PD\�FDXVH�WKH�SURJUDP�WR�KDQJ�LI

VKDUHG�PDLO�LV�HQDEOHG���7R�DYRLG�WKLV��FKDQJH�WKH�YDOXH�RI�WKH�%DFNXS�$JHQW�UHJLVWU\�HQWU\

�6HFRQGDU\6HUYHU��IURP���WR���

,12&8/$1��

&KH\HQQH�,QRFX/$1���IRU�:LQGRZV�17�LV�D�SRZHUIXO��VHFRQG�JHQHUDWLRQ�DQWL�YLUXV�VROXWLRQ�IRU�D

:LQGRZV�17�QHWZRUN���$YDLODEOH�RSWLRQV�SURYLGH�SURWHFWLRQ�IRU�/RWXV�1RWHV�DQG�0LFURVRIW

([FKDQJH�PHVVDJLQJ�V\VWHPV�

,QRFX/$1�XVHV�D�QXPEHU�RI�UHDO�WLPH�FRPSRQHQWV�WR�SURWHFW�DOO�DYHQXHV�RI�HQWU\�LQWR�WKH

:LQGRZV�17�HQWHUSULVH��LQFOXGLQJ�

x� 5HDO�WLPH�6FDQQLQJ�0RGH��$OO�ILOHV�JRLQJ�WR�DQG�IURP�WKH�VHUYHU�DUH�VFDQQHG�IRU�YLUXVHV�

LQFOXGLQJ�FRPSUHVVHG�ILOHV���9LUXVHV�ZLOO�QRW�VSUHDG�WKURXJK�\RXU�QHWZRUN�ZLWK�,QRFX/$1�LQ

UHDO�WLPH�RSHUDWLRQ�

x� 9LUXV�:DOO��$�OLWWOH�NQRZQ�EXW�YHU\�GDQJHURXV�VHFXULW\�OHDN�WKDW�PDQ\�DQWL�YLUXV�SURGXFWV

FDQ�QRW�VWRS�LV�WKH�LQIHFWLRQ�RI�D�VHUYHU�E\�D�ZRUNVWDWLRQ���,QRFX/$1�VWRSV�DQ\�LQIHFWHG�ILOH

IURP�EHLQJ�FRSLHG�WR�D�VHUYHU�DQG�UHSODFHV�WKH�FOHDQ�YHUVLRQ�RI�WKH�ILOH��WKHUHE\�NHHSLQJ

HQWHUSULVH�VHFXULW\�LQWDFW�
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x� 9LUXV�4XDUDQWLQH��8VHUV�ZKR�WU\�WR�FRS\�LQIHFWHG�ILOHV�WR�D�VHUYHU�DUH�DXWRPDWLFDOO\�VXVSHQGHG

IURP�WKH�PDFKLQH��LVRODWLQJ�WKH�LQIHFWLRQ�EHIRUH�LW�FDQ�VSUHDG���$�PHVVDJH�LV�VHQW�OLVWLQJ�WKH

QDPH�RI�WKH�XVHU�ZKR�WULHG�WR�PRYH�DQ�LQIHFWHG�ILOH�

x� )ORSS\�GULYH�SURWHFWLRQ��)ORSS\�GLVNHWWHV�DUH�WKH�PRVW�FRPPRQ�VRXUFH�RI�YLUXV�LQIHFWLRQV�

DQG�,QRFX/$1�IXOO\�SURWHFWV�WKH�HQWHUSULVH�IURP�IORSS\�EDVHG�YLUXVHV���$V�VRRQ�DV�D�IORSS\

GLVNHWWH�LV�DFFHVVHG��VXFK�DV�ORRNLQJ�DW�WKH�GLVN�FRQWHQWV�LQ�0\�&RPSXWHU��,QRFX/$1�VFDQV

WKH�ERRW�VHFWRU��SUHYHQWLQJ�WKH�VSUHDG�RI�GDQJHURXV�ERRW�YLUXVHV���:KHQ�D�ILOH�LV�RSHQHG�RU

FRSLHG�IURP�WKH�IORSS\��,QRFX/$1�VFDQV�LW�EHIRUH�LW�PRYHV�WR�WKH�KDUG�GULYH�

x� 1HWZRUN�GULYH�SURWHFWLRQ��$QRWKHU�OLWWOH�XQGHUVWRRG�EXW�FRPPRQ�ZD\�RI�VSUHDGLQJ�YLUXVHV

KDSSHQV�ZKHQ�ILOHV�DUH�FRSLHG�IURP�RQH�PDSSHG�GULYH�WR�DQRWKHU���(YHQ�WKRXJK�QR�ILOH�SDVVHV

WKURXJK�WKH�KDUG�GULYH�RI�WKH�ORFDO�PDFKLQH��,QRFX/$1�ZLOO�VWLOO�VFDQ�DOO�ILOHV�PRYLQJ

EHWZHHQ�PDSSHG�GULYHV�

x� ,QWHUQHW�HQDEOHG��7KH�QHZHVW�VRXUFH�RI�YLUXV�LQIHFWLRQV�LV�WKH�,QWHUQHW���$V�XVHUV�JDLQ�QHDUO\

OLPLWOHVV�DFFHVV�WR�FRPSXWHUV�ZRUOGZLGH��WKH�SUREDELOLW\�RI�GRZQORDGLQJ�LQIHFWHG�ILOHV�JURZV

H[SRQHQWLDOO\���:LWK�,QRFX/$1�UXQQLQJ��DOO�ILOH�GRZQORDGV�DUH�DXWRPDWLFDOO\�VFDQQHG�IRU

YLUXVHV�EHIRUH�WKH\�FDQ�LQIHFW�D�PDFKLQH���7KLV�LQFOXGHV�VXSSRUW�IRU�FRPSUHVVHG�ILOHV�

,QRFX/$1�ZRUNV�ZLWK�EURZVHUV�IURP�1HWVFDSH�DQG�0LFURVRIW�

x� *URXSZDUH�0HVVDJLQJ�$QWL�YLUXV�RSWLRQV��0RUH�WKDQ�HYHU��FRPSDQLHV�DUH�FRPPXQLFDWLQJ

HOHFWURQLFDOO\���$V�PRUH�GDWD�LV�EHLQJ�H[FKDQJHG��PRUH�YLUXVHV�DUH�VSUHDGLQJ�E\�KLGLQJ�LQ

PDLO�DWWDFKPHQWV�DQG�GDWDEDVH�ILOHV���,QRFX/$1�FDQ�SURWHFW�\RXU�/RWXV�1RWHV�RU�0LFURVRIW

([FKDQJH�PDLO�V\VWHPV�ZLWK�LWV�PHVVDJLQJ�RSWLRQV���(YHQ�DWWDFKHG�=,3�ILOHV�DUH�VFDQQHG�

x� 6XSSRUW�IRU�:LQGRZV�17����

x� ,QFOXGHV�VKHOO�H[WHQVLRQ�LQWHJUDWLRQ��SURYLGLQJ�ULJKW�FOLFN�VFDQQLQJ�IURP�DQ\�YROXPH��IROGHU

RU�ILOH�

x� 0XOWL�SODWIRUP�VXSSRUW��,QRFX/$1�17�YHUVLRQ�IRU�,QWHO��'LJLWDO�$OSKD��1(&�0,36�DQG

0RWRUROD�3RZHU�3&�

x� 0LFURVRIW�%DFN2IILFH�VXSSRUW��,QRFX/$1�17�FDUULHV�WKH��'HVLJQHG�IRU�%DFN2IILFH��ORJR�

x� 1&6$�&HUWLILFDWLRQ�HQVXUHV�SURWHFWLRQ�DJDLQVW������RI�WKH�FRPSXWHU�YLUVXVHV��DV�FHUWLILHG�E\

WKH�1DWLRQDO�&RPSXWHU�6HFXULW\�$VVRFLDWLRQ��1&6$��

x� 1HZ�0XOWLSOH�6RXUFH�%URZVHU��$�QHZ�([SORUHU�OLNH�EURZVHU�PDNHV�YLHZLQJ�DQG�VHOHFWLQJ

VHUYHUV��GLUHFWRULHV�DQG�ILOHV�IDVWHU�DQG�HDVLHU���0XOWLSOH�VRXUFHV�FDQ�EH�VHOHFWHG�IRU�VFDQQLQJ�

x� 1HW:DUH�GRPDLQ�PDQDJHPHQW�DOORZV�DGPLQLVWUDWLRQ�RI�,QRFX/$1�1HW:DUH�VHUYHUV�WKURXJK

WKH�:LQGRZV�17�FRQVROH�

x� 5HDO�WLPH�&RS\�&XUH�RSWLRQ��0DNHV�D�FRS\�RI�WKH�LQIHFWHG�ILOH�EHIRUH�FXULQJ�LW�

x� $XWRPDWLF�6RIWZDUH�'RZQORDG��'LVWULEXWLRQ�DQG�8SGDWH��+DQGV�IUHH�GRZQORDGLQJ�DQG

GLVWULEXWLRQ�RI�WKH�ODWHVW�VLJQDWXUH�ILOHV�DQG�VHDUFK�HQJLQHV�XVLQJ�PRGHP�RU�)73�GRZQORDGV�

6XSSRUWV�PXOWL�ODQJXDJH��PXOWL�SODWIRUP�QHWZRUNV�

x� 3RLQW�WR�3RLQW�0DQDJHPHQW��,QRFX/$1�6HUYHUV�FDQ�EH�PDQDJHG�E\�HQWHULQJ�WKH�PDFKLQH

QDPH���7KLV�PHDQV�,QRFX/$1�FDQ�FRPPXQLFDWH�ZLWK�DOO�,QRFX/$1�VHUYHUV��HYHQ�DFURVV

VHJPHQWHG�/$1V�ZKHUH�EURDGFDVWV�DUH�ILOWHUHG�RXW�

x� &RPSUHVVHG�)LOHV��6FDQV�FRPSUHVVHG�ILOHV�DQG�,QWHUQHW�GRZQORDGV�LQ��=,3���$5-�DQG

0LFURVRIW�FRPSUHVVHG�IRUPDWV�

x� 6FKHGXOHG�6FDQQLQJ�DOORZV�DGPLQLVWUDWRUV�WR�VFDQ�QHWZRUNHG�VHUYHUV�DW�SUHGHWHUPLQHG�WLPHV�
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x� 'RPDLQ�6XSSRUW�DOORZV�FRQILJXUDWLRQ�RI�VHUYHUV�LQWR�,QRFX/$1�GRPDLQV���0XOWLSOH�VHUYHUV

FDQ�EH�FRQILJXUHG�DW�RQH�WLPH�

x� 8SGDWHG�$OHUW�6\VWHP�LPPHGLDWHO\�QRWLILHV�VHOHFWHG�XVHUV�RI�D�YLUXV�WKUHDW�WKURXJK�QHWZRUN

EURDGFDVW��SULQW�TXHXH�WURXEOH�WLFNHW��0LFURVRIW�0DLO��0LFURVRIW�([FKDQJH��6103�DQG�SDJHU�

x� 5HPRWH�6\VWHP�(YHQW�/RJ�6XSSRUW��8VHV�$OHUW�����WR�IRUZDUG�$ODUP�LQIRUPDWLRQ�WR�UHPRWH

VHUYHU
V�V\VWHP�HYHQW�ORJV�

x� )OH[LEOH�5HSRUWLQJ�LQFOXGHV�VFDQQLQJ�UHVXOWV��YLUXV�LQFLGHQWV��FRQILJXUDWLRQ�FKDQJHV�DQG

VWDWXV�UHSRUWV���5HSRUWV�DUH�FRPSOHWHO\�DXWRPDWHG�DQG�FHQWUDOL]HG�DFURVV�,QRFX/$1�GRPDLQV�

/RWXV�1RWHV�$QWL�YLUXV�$JHQW

7KH�UHFHQWO\�UHOHDVHG�&KH\HQQH�$QWL9LUXV�$JHQW�Y����IRU�/RWXV�1RWHV�LQWHJUDWHV�ZLWK�&KH\HQQH
V

,QRFX/$1�WR�VFDQ�DQG�GHWHFW�YLUXVHV�LQ�GRFXPHQWV�DWWDFKHG�WR�H�PDLO�PHVVDJHV�DQG�/RWXV�1RWHV

GDWDEDVHV���,QIHFWHG�/RWXV�1RWHV�DWWDFKPHQWV�FDQ�EH�DXWRPDWLFDOO\�FXUHG���7KH�XVHUV�DUH�QRWLILHG

WKURXJK�WKH�KRVW�PHVVDJLQJ�V\VWHP�RU�WKURXJK�,QRFX/$1
V�$OHUW�V\VWHP�

,Q�RUGHU�WR�WDNH�DGYDQWDJH�RI�WKLV�QHZ�WHFKQRORJ\��&KH\HQQH�KDV�XSGDWHG�WKH�,QRFX/$1�V\VWHP�

7KH�&'�520�LQFOXGHG�LQ�WKH�3URWHFWLRQ�6XLWH�SDFNDJH�FRQWDLQV�XSGDWHV�IRU�,QRFX/$1�Y�����IRU

:LQGRZV�17�DQG�,QRFX/$1�Y����IRU�1HW:DUH�

1HZ�)HDWXUHV�LQ�&KH\HQQH�$QWL9LUXV�$JHQW�Y����IRU�/RWXV�1RWHV

,Q�DGGLWLRQ�WR�WKH�H[LVWLQJ�IXOO�DQG�LQFUHPHQWDO�VFDQQLQJ��VFKHGXOHG�VFDQQLQJ�DQG�H[WHQVLYH�FXUH

DQG�DOHUWLQJ�RSWLRQV��WKH�$9�$JHQW�IRU�/RWXV�1RWHV�QRZ�RIIHUV�

x� 5HDO�WLPH�6FDQQLQJ�DQG�&XUH��H�PDLO�DWWDFKPHQWV�DUH�DXWRPDWLFDOO\�VFDQQHG�DW�WKH�SRLQW�RI

HQWU\�LQWR�WKH�PHVVDJLQJ�V\VWHP���8SRQ�YLUXV�GHWHFWLRQ�WKH�ILOH�FDQ�EH�FXUHG�LQ�UHDO�WLPH��RU

RWKHU�DFWLRQV�VXFK�DV�GHOHWLRQ�RU�FRS\���7KH�VHQGHU��UHFLSLHQW�DQG�RU�DGPLQLVWUDWRU�ZLOO�EH

QRWLILHG�VR�WKDW�FRUUHFWLYH�DFWLRQV�FDQ�EH�WDNHQ�WR�SUHYHQW�IXWXUH�WUDQVPLVVLRQV�RI�LQIHFWHG

PDLO�

x� 6FDQQLQJ�RI�VKDUHG�PDLO��7UDQVSDUHQWO\�VFDQV�PHVVDJHV�VHQW�WR�PXOWLSOH�UHFLSLHQWV�LQ�D�VLQJOH

RSHUDWLRQ��UDWKHU�WKDQ�VFDQQLQJ�ZKHQ�HDFK�XVHU�DFFHVVHV�WKH�PHVVDJH��

x� 6FDQQLQJ�RI�HQFU\SWHG�GDWDEDVHV�RQ�WKH�1RWHV�6HUYHU��'HWHFWV�DQG�FXUHV�YLUXVHV�LQ�HQFU\SWHG

GDWDEDVHV��LQFOXGLQJ�PDLO�GDWDEDVHV�RQ�WKH�1RWHV�VHUYHU�

x� 6XSSRUW�IRU�/RWXV�1RWHV������6XSSRUWV�WKH�ODWHVW�/RWXV�1RWHV�'RPLQR�VHUYHU�

,QRFX/$1�ZLOO�VFDQ�H�PDLO�DWWDFKPHQWV�LQ�WKUHH�ZD\V��5HDO�7LPH�VFDQQLQJ��6FKHGXOHG�VFDQQLQJ

DQG�/RFDO�RU�,PPHGLDWH�VFDQQLQJ�

7KH�5HDO�7LPH�VFDQQHU�FDQ�EH�FRQILJXUHG�WR�QRWLI\�WKH�1RWHV�$GPLQLVWUDWRU��WKH�0HVVDJH�6HQGHU

RU�WKH�0DLOER[�2ZQHU���7KH�$JHQW�FDQ�DOVR�EH�FRQILJXUHG�WR�LQFOXGH�D�WH[W�ILOH�DWWDFKPHQW�LQ�WKH

LQIHFWHG�H�PDLO�GHWDLOLQJ�WKH�DFWLRQ�WKDW�ZDV�WDNHQ�RQ�WKH�YLUXV���7R�SURWHFW�WKH�/RWXV�1RWHV�6HUYHU

LQ�5HDO�7LPH��WKH�$JHQW��KRRNV��LQWR�WKH�PDLO�URXWHU�DQG�VFDQV�DQ\�H�PDLO�DWWDFKPHQWV�WKDW�SDVV

WKURXJK�LW�

7KH�/RFDO�VFDQQHU�FDQ�EH�FRQILJXUHG�WR�VFDQ�WKH�HQWLUH�H�PDLO�V\VWHP�RU�LQGLYLGXDO�PDLOER[HV���,Q

DGGLWLRQ�WR�WKH�QRWLILFDWLRQ�FDSDELOLWLHV�WKDW�DUH�DYDLODEOH�LQ�WKH�5HDO�7LPH�VFDQQHU��WKH�/RFDO

VFDQQHU�FDQ�EH�FRQILJXUHG�WR�VFDQ�DOO�PHVVDJHV��PHVVDJHV�DIWHU�D�FHUWDLQ�GDWH�WLPH��DQG�RQ�DQ

LQFUHPHQWDO�PHWKRG�

6FKHGXOHG�VFDQQLQJ�LV�GRQH�WKURXJK�,QRFX/$1
V�'RPDLQ�0DQDJHU���,Q�DGGLWLRQ�WR�KDYLQJ�WKH

VDPH�QRWLILFDWLRQ�RSWLRQV�DYDLODEOH�WR�\RX�DV�LQ�WKH�/RFDO�VFDQQHU��LW�DOORZV�VHWXS�RI�D�VFKHGXOHG

127(�

<RX�QHHG�,QRFX/$1�EXLOG�����RU

KLJKHU�IRU�$QWL9LUXV�$JHQW

IXQFWLRQDOLW\�
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MRE�WR�VFDQ�WKH�HQWLUH�1RWHV�6HUYHU���7KH�'RPDLQ�0DQDJHU�FDQ�HYHQ�EH�XVHG�IURP�D�PDFKLQH�QRW

UXQQLQJ�WKH�1RWHV�$JHQW�WR�VHWXS�DQG�FRQILJXUH�/RWXV�1RWHV�VFDQQLQJ���7KHVH�PDFKLQHV�FDQ�DOVR

EH�FRQILJXUHG�LQWR�DQ�,QRFX/$1�'RPDLQ�WR�XWLOL]H�LWV�FHQWUDOL]HG�PDQDJHPHQW�FDSDELOLWLHV�

.QRZQ�,VVXHV

�'RFXPHQWHG�LQ�&KH\HQQH�$QWL9LUXV�$JHQW�Y����IRU�/RWXV�1RWHV�5HOHDVH�1RWHV�

x� /RFDO�VFDQQHU�ZLOO�RQO\�VFDQ�WKH�ILUVW������H�PDLOV�LQ�DQ\�LQGLYLGXDO�PDLOER[�

x� 6KDUHG�H�PDLO�GDWDEDVHV�FDXVH�0'$�������HUURU�PHVVDJHV���7KHVH�DUH�GXH�WR�D�OLPLWDWLRQ�RI

VKDUHG�PDLO�GDWDEDVHV��&KH\HQQH�KDV�VR�IDU�LGHQWLILHG�WZR�FDVHV�WKDW�WKH\�RFFXU�LQ�

� $Q\�DFWLRQ�RWKHU�WKDQ�5HSRUW�2QO\�ZLOO�JHQHUDWH�WKLV�W\SH�RI�HUURU�PHVVDJH�

� 1RWLILFDWLRQ�YLD�$WWDFKPHQW�ZLOO�JHQHUDWH�WKLV�W\SH�RI�HUURU�PHVVDJH�

x� 7KH�DJHQW�ZLOO�RQO\�VXSSRUW�VFDQQLQJ�RI�H[SOLFLW�VHUYHU�OHYHO�HQFU\SWHG�GDWDEDVHV����16)

GDWDEDVHV�HQFU\SWHG�RQ�WKH�ORFDO�ZLOO�EH�VNLSSHG�E\�WKH�DJHQW�DQG�QR�YLUXV�VFDQ�ZLOO�EH

DYDLODEOH�

x� 0DLO�PHVVDJHV�VHQW�E\�HQFU\SW�RSWLRQ�ZLOO�QRW�EH�VFDQQHG�E\�WKH�DJHQW�

'/7�7(&+12/2*<

7KHUH�DUH�PDQ\�FRQILJXUDEOH�FRPELQDWLRQV�RI�&RPSDT�KDUGZDUG�FRPSDWLEOH�ZLWK�/RWXV�1RWHV

DQG�&KH\HQQH�$5&VHUYH�3URWHFWLRQ�6XLWH���7KH�VHWXS�D�FXVWRPHU�KDV�GHSHQGV�RQ�KLV�KHU�EXVLQHVV

QHHGV�DQG�&RPSDT�DVVXUHV�WKHUH�LV�D�VHUYHU�IRU�HYHU\�VL]H�FRPSDQ\�

7KH�WHVWV�RI�WKH�&KH\HQQH�3URWHFWLRQ�6XLWH�LQ�WKLV�SDSHU�ZHUH�SHUIRUPHG�RQ�&RPSDT�3UR/LDQW

�����UDFN�PRXQWDEOH�VHUYHUV�ZLWK�RQH�&RPSDT�'/7���'ULYH�7DSH�$UUD\�������

7KH�EDVLF�'/7�WHFKQRORJ\�KDV�EHHQ�DURXQG�IRU�PRUH�WKDQ�D�GHFDGH���,W�ILUVW�DSSHDUHG�RQ�WKH

PDUNHW�DV�'LJLWDO�(TXLSPHQW�&RUSRUDWLRQ
V��'(&
V��7.���DQG�7.���GULYHV���'/7�DSSHDUHG

SURPLVLQJ�EHFDXVH�RI�LWV�LQKHUHQW�DELOLW\�WR�GHOLYHU�KLJK�SHUIRUPDQFH��KLJK�FDSDFLW\��DQG

UHOLDELOLW\���:KHQ�FRXSOHG�ZLWK�WKH�LQFUHDVLQJO\�SRSXODU�5$,'�WHFKQRORJ\��DUUD\V�RI�LGHQWLFDO

'/7�GULYHV�RIIHUHG�D�KLJK�GHJUHH�RI�IDXOW�WROHUDQFH�DV�ZHOO�DV�KLJK�GDWD�DFFXUDF\���$QG��ZKHQ

FRXSOHG�ZLWK�EDFNXS�VRIWZDUH�DEOH�WR�GR�LPDJH�EDFNXSV��UDWKHU�WKDQ�ILOH�E\�ILOH�EDFNXSV���'/7

SURYLGHG�WKH�EDFNXS�VROXWLRQV�QHHGHG�IRU�WRGD\
V�ODUJH�V\VWHPV��QHWZRUNV��DQG�HQWHUSULVHV�

'/7�LV�IDVWHU�WKDQ�KHOLFDO�VFDQ�WHFKQRORJ\��LQFOXGLQJ�'$7��EHFDXVH�LW�UHFRUGV�DQG�UHDGV�PXOWLSOH

WUDFNV�VLPXOWDQHRXVO\���'/7�GLYLGHV�WKH�WDSH�LQWR�SDUDOOHO��KRUL]RQWDO�WUDFNV�DQG�UHFRUGV�GDWD�E\

PRYLQJ�WKH�WDSH�DW�KLJK�VSHHGV�SDVW�KHDGV�WKDW�UHPDLQ�VWDWLRQDU\�ZKLOH�UHDGLQJ�D�WUDFN�RU�ZULWLQJ

WR�LW����'/7�KHDGV�GR�VKLIW�YHUWLFDOO\�WR�DFFHVV�RWKHU�WUDFNV����'XULQJ�D�ZULWH�RSHUDWLRQ��WKH�ILUVW

�YHUWLFDO��VHW�RI�ZULWH�KHDGV�HQFRXQWHUHG�E\�WKH�WDSH�ZULWHV�QHZ�GDWD�WR�PXOWLSOH�WUDFNV�RQ�WKH�WDSH�

RYHUZULWLQJ�H[LVWLQJ�GDWD�RQ�WKHVH�WUDFNV���7KH�PLGGOH�VHW�RI�KHDGV�WKHQ�UHDGV�WKH�QHZO\�ZULWWHQ

GDWD�IRU�YHULILFDWLRQ�SXUSRVHV����7KH�'/7�GULYH�FLUFXLWU\�YHULILHV�WKH�UHFRUGHG�GDWD�E\�FRPSDULQJ

WKH�GDWD�UHDG�IURP�WKH�WDSH�ZLWK�WKH�GDWD�ZULWWHQ�WR�WKH�WDSH����7KH�WKLUG�YHUWLFDO�VHW�RI�ZULWH�KHDGV

GRHV�QRWKLQJ�XQWLO�WKH�WDSH�VZLWFKHV�GLUHFWLRQ��:KHQ�WKH�WDSH�UHYHUVHV�GLUHFWLRQ��WKH�WZR�VHWV�RI

'/7�ZULWH�KHDGV�VZLWFK�UROHV���7KH�VDPH�ZULWH�UHDG�FRPSDUH�SURFHGXUH�LV�IROORZHG��EXW�IRU�WKH

WDSH�PRYLQJ�LQ�WKH�RSSRVLWH�GLUHFWLRQ�

$V�'/7�WHFKQRORJ\�FRQWLQXHV�WR�EH�GHYHORSHG��WKH�QXPEHU�RI�WUDFNV�RQ�WKH�WDSH�LQFUHDVHV�

%HFDXVH�'/7�WUDFNV�DUH�KRUL]RQWDO��PDQXIDFWXUHUV�FDQ�DGG�PRUH�UHDG�ZULWH�HOHPHQWV�WR�WKH�KHDGV

WR�LQFUHDVH�GDWD�WUDQVIHU�UDWHV���7DSH�DQG�KHDG�OLIH�DUH�DOVR�LQFUHDVHG�EHFDXVH�WKH�WDSH�LV�QRW
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SXOOHG�RXW�RI�WKH�FDVVHWWH�DQG�ZUDSSHG�DURXQG�D�URWDWLQJ�GUXP�DV�LW�LV�ZLWK�KHOLFDO�VFDQ

WHFKQRORJ\�

'/7�GULYHV�UHDG�DQG�ZULWH�PXOWLSOH�SDUDOOHO�WUDFNV�LQ�D��VHUSHQWLQH��SDWWHUQ����6HH�)LJXUH�����,I

WKH�GULYH�LV�SHUIRUPLQJ�D�UHDG�RSHUDWLRQ��UHDGLQJ�PXOWLSOH�WUDFNV��DQG�UHDFKHV�WKH�HQG�RI�WKH�WDSH�

LW�GRHV�QRW�UHZLQG�WKH�WDSH�EXW�FRQWLQXHV�WKH�UHDG�RSHUDWLRQ�E\�VKLIWLQJ�WKH�KHDGV�YHUWLFDOO\�WR�WKH

QH[W�VHW�RI�WUDFNV�DQG�UHYHUVLQJ�WKH�GLUHFWLRQ�RI�WKH�WDSH���)LOH�VHDUFKHV�WDNH�SODFH�TXLFNO\�XVLQJ

WKH�GLUHFW�WUDFN�DFFHVV��'7$��IHDWXUH��HYHQ�IRU�LPDJH�EDFNXSV���)RU�HYHU\�EDFNXS��D�'7$

GLUHFWRU\�LV�EXLOW�DQG�UHFRUGHG�DW�WKH�EHJLQQLQJ�RI�WKH�WDSH���7KH�GLUHFWRU\�LQFOXGHV�WKH�ORFDWLRQ�RI

HDFK�ILOH�RQ�WKH�WDSH��LQFOXGLQJ�WUDFN�QXPEHUV�

)LJXUH���LOOXVWUDWHV�WKH�OD\RXW�RI�D�W\SLFDO�'/7�WDSH�DQG�VKRZV�WKH�ORFDWLRQ�RI�ILOH�$%&��ZKLFK

ZDV�EDFNHG�XS�HDUOLHU���,I�WKH�V\VWHP�UHTXHVWV�WKH�UHVWRUDWLRQ�RI�ILOH�$%&��WKH�GULYH�EHJLQV�WKH

VHDUFK�E\�ORRNLQJ�XS�WKDW�ILOH
V�ORFDWLRQ�LQ�WKH�'7$�GLUHFWRU\��UHDGLQJ�WKH�QXPEHU�RI�WKH�WUDFN�WKH

ILOH�LV�RQ��DQG�LPPHGLDWHO\�VKLIWLQJ�WKH�KHDGV�WR�WKDW�WUDFN���,W�LV�WKHQ�RQO\�QHFHVVDU\�WR�VHDUFK

WKURXJK�WKDW�RQH�WUDFN�WR�ILQG�ILOH�$%&���7KH�DYHUDJH�DFFHVV�WLPH�WR�ILQG�DQ\�EDFNHG�XS�ILOH�LV

FXUUHQWO\����VHFRQGV���7KH�PD[LPXP�DFFHVV�WLPH��IURP�WKH�%HJLQQLQJ�2I�7DSH��%27��PDUN�WR

DQ\�ILOH��LV�FXUUHQWO\�OHVV�WKDQ����VHFRQGV�

Track

Numbers

1
2
3
4
5
6
7
8

Distance to Search

to Find File ABC

90 Seconds to Search

Length of One Track

DTA Directory

BOT EOT

File ABC

)LJXUH�����'/7�6HUSHQWLQH�7UDFN�/D\RXW

&RPSDT
V�&XUUHQW�'/7�'ULYH

&RPSDT�FXUUHQWO\�RIIHUV�WKH�������*%
�
�'/7�GULYH�LQ�3UR/LDQW�DQG�3UR6LJQLD�VHUYHUV�KRZHYHU�

\RX�FDQ�DOVR�SXUFKDVH�WKH�&RPSDT�������*%�GULYH���7KHVH�GULYHV�RIIHU�D�����LQFUHDVH�LQ�FDSDFLW\

RYHU�WKH�HDUOLHU�������*%�'/7�GULYHV���7KH�������*%�GULYH�VSHFLILFDWLRQV�DUH�OLVWHG�LQ�7DEOH���

7KLV�VHFWLRQ�GHVFULEHV�WKH�GULYH�ILUPZDUH��SHUIRUPDQFH�SUHUHTXLVLWHV��KDUGZDUH�FRPSUHVVLRQ��DQG

HUURU�FKHFNLQJ�DQG�FRUUHFWLRQ���$OVR�LQFOXGHG�LV�D�GHVFULSWLRQ�RI�'/7�GULYH�KHDG�FOHDQLQJ

UHTXLUHPHQWV�

�������������������������������������������������������
�
�7KH�ILUVW�QXPEHU������VSHFLILHV�WKH�FDSDFLW\�RI�WKH�'/7�GULYH�DQG�FDUWULGJH�WR�VWRUH�XQFRPSUHVVHG��QDWLYH��GDWD���7KH�VHFRQG

QXPEHU������LV�DQ�HVWLPDWH�RI�WKH�GULYH
V�FDSDFLW\�WR�VWRUH�GDWD�WKDW�KDV�EHHQ�FRPSUHVVHG�������,W�KDV�EHFRPH�D�GH�IDFWR�LQGXVWU\

VWDQGDUG�WR�TXRWH�GULYH�SHUIRUPDQFH�XVLQJ�WKH�QDWLYH�GDWD�UDWH������IROORZHG�E\�DQ�HVWLPDWHG�GDWD�UDWH�XVLQJ�����FRPSUHVVLRQ�
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�

�

�

�

7$%/(����63(&,),&$7,216�)25�&203$4�������'/7�7$3(�'5,9(

5HFRUGLQJ�)RUPDW ����7UDFN�6HULDO�6HUSHQWLQH��YDULDEOH�EORFN�

1XPEHU�RI�SK\VLFDO�WUDFNV ���

5HFRUGLQJ�'HQVLW\ �������ELWV�SHU�LQFK

7UDFN�'HQVLW\ ����WUDFNV�SHU�LQFK

%ORFNV�SHU�WUDFN 9DULDEOH

%ORFNV�SHU�IUDPH 9DULDEOH

%\WHV�SHU�EORFN 9DULDEOH

%\WHV�SHU�JURXS ������

'DWD�IUDPH�JURXS ��

(QFRGLQJ�0HWKRG 5//����

7KH�5//��5XQ�/HQJWK�/LPLWHG��HQFRGLQJ�PHWKRG�LV�FRPPRQO\�XVHG�ZLWK�PDJQHWLF�WDSHV�DQG

GLVNV��,W�LV�D�PRGLILFDWLRQ�RI�WKH�0)0��0RGLILHG�)UHTXHQF\�7UDQVODWLRQ��HQFRGLQJ�PHWKRG��ZKLFK

ZDV�XVHG�IRU�WKH�KDUG�GULYHV�RI�WKH�RULJLQDO�3&V���:KHQ�FRPSDUHG�WR�0)0��5//�SURGXFHV�IDVWHU

GDWD�DFFHVV�WLPHV�DQG�LQFUHDVHV�WKH�PDJQHWLF�PHGLD
V�VWRUDJH�FDSDFLW\�

7KH�UXQ�OHQJWK�LV�WKH�QXPEHU�RI�FRQVHFXWLYH�ELQDU\��V�EHIRUH�D�ELQDU\���LV�UHFRUGHG���,Q�5//����

WKH�VHTXHQFHV�RI�ELQDU\�]HURV�DOZD\V�FRPSULVH�IURP���WR���]HURV���7KLV�UHTXLUHV�IHZHU�IOX[

UHYHUVDOV��PDJQHWLF�FKDQJHV�LQ�WKH�PHGLD��IRU�D�JLYHQ�DPRXQW�RI�GDWD��HQDEOLQJ�PRUH�GDWD�WR�EH

SODFHG�RQ�WKH�WDSH�RU�GLVN�DQG�EULQJLQJ�DERXW�D����SHUFHQW�LQFUHDVH�LQ�GLVN�VSDFH�RYHU�0)0

HQFRGLQJ�

$FKLHYLQJ�3XEOLVKHG�3HUIRUPDQFH

7R�DFKLHYH�LWV�SXEOLVKHG�SHUIRUPDQFH�VSHFLILFDWLRQV��WKH�&RPSDT�'/7�������*%�WDSH�GULYH�PXVW

KDYH�WKH�UHFRPPHQGHG�'/7�WDSH�FDUWULGJH�LQVWDOOHG�DQG�WKH�WDSH�PXVW�KDYH�EHHQ�SUHYLRXVO\

IRUPDWWHG���7DEOH���OLVWV�WKH�UHFRPPHQGHG�FDUWULGJH�DQG�WKH�WZR�FRUUHVSRQGLQJ�&RPSDT�SDUW

QXPEHUV���7DEOH���DOVR�LQFOXGHV�FDSDFLW\�VSHFLILFDWLRQV�IRU�WKLV�FDUWULGJH��DQG�WKH�VXVWDLQHG

WUDQVIHU�UDWH�WKDW�FDQ�EH�DFKLHYHG�E\�WKH�WDSH�GULYH�ZLWK�WKLV�FDUWULGJH���7KH�VXVWDLQHG�WUDQVIHU

UDWH�LV�WKH�UDWH�DW�ZKLFK�WKH�WDSH�GULYH�VHQGV�DQG�UHFHLYHV�GDWD�IURP�WKH�FRQWUROOHU���7KLV�UDWH

LQFOXGHV�WKH�WLPH�UHTXLUHG�IRU�KHDG�VZLWFKHV�DQG�VHHNV�DQG�IRU�V\VWHP�SURFHVVLQJ��LW�UHIOHFWV�WKH

WUXH�SHUIRUPDQFH�RI�WKH�WDSH�GULYH�

)RU�GHWDLOV�RQ�WKH�GXUDELOLW\�DQG�SURMHFWHG�DUFKLYDO�OLIH�RI�WKH�UHFRPPHQGHG�'/7�WDSH��UHIHU�WR�WKH

VHFWLRQ�HQWLWOHG�'/7�0(',$�LQ�WKLV�EULHI�
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�

�

�

�

7$%/(�����5(&200(1'('�7$3(�&$575,'*(�)25�&203$4�'/7������
'5,9(

&DUWULGJH &RPSDF7DSH�,,,;7�

x� ������������VLQJOH�FDUWULGJH�

x� ������������SDFNDJH�RI���

����LQFK�WDSH�������IHHW�ORQJ�

)RUPDWWHG�&DSDFLW\ 1DWLYH��XQFRPSUHVVHG� ���*%��XQDWWHQGHG�RSHUDWLRQ�

:LWK�����&RPSUHVVLRQ ���*%��XQDWWHQGHG�RSHUDWLRQ�

$YHUDJH�)LOH�DFFHVV�7LPH ���VHFRQGV

6XVWDLQHG�7UDQVIHU�5DWH 1DWLYH��XQFRPSUHVVHG� �����0E�VHFRQG

:LWK�����&RPSUHVVLRQ ����0E�VHFRQG

+DUGZDUH�&RPSUHVVLRQ

7KH�WHUP�FRPSUHVVLRQ�UHIHUV�WR�UH�HQFRGLQJ�GLJLWDO�GDWD�WR�WDNH�XS�OHVV�VWRUDJH�VSDFH�RQ�WDSH�RU

GLVN���'LJLWDO�GDWD�LV�FRPSUHVVHG�E\�ILQGLQJ�UHSHDWLQJ�SDWWHUQV�RI�FKDUDFWHUV�DQG�UH�FRGLQJ�WKHP�

$�VWULQJ�RI����]HURV��IRU�H[DPSOH��ZRXOG�EH�UHSODFHG�ZLWK�FRGH�WKDW�LQGLFDWHV�WKDW����]HURV�IROORZ

D�SRLQWHU���7KH�PRUH�UHSHWLWLYH�SDWWHUQV�WKDW�FDQ�EH�IRXQG�LQ�D�ILOH��WKH�PRUH�WKDW�ILOH�FDQ�EH

FRPSUHVVHG�

$�FRPSUHVVHG�ILOH�WKDW�RFFXSLHV�����RI�WKH�VSDFH�LW�IRUPHUO\�RFFXSLHG�LV�VDLG�WR�EH�FRPSUHVVHG

������7KH�DFWXDO�VSDFH�WKDW�FRPSUHVVHG�ILOHV�ZLOO�RFFXS\�FDQ�RQO\�EH�NQRZQ�IRU�FHUWDLQ�DIWHU�WKH

FRPSUHVVLRQ�WDNHV�SODFH���*HQHUDOO\��WH[W�FDQ�EH�FRPSUHVVHG�WR�DERXW������JUDSKLFV�ILOHV��DERXW

������6RPH�ILOHV�FDQ�KDUGO\�EH�FRPSUHVVHG�DW�DOO���7KH�DPRXQW�RI�DFWXDO�FRPSUHVVLRQ�GHSHQGV

HQWLUHO\�RQ�WKH�W\SH�RI�ILOH�DQG�WKH�W\SH�RI�FRPSUHVVLRQ�XVHG�

7KH�WZR�PRVW�SRSXODU�W\SHV�RI�FRPSUHVVLRQ�FXUUHQWO\�LQ�XVH�DUH�+XIIPDQ�FRGLQJ�DQG�WKH�/HPSHO�

=LY�:HOFK��/=:��FRPSUHVVLRQ�DOJRULWKP����7KLV�LV�WKH�DOJRULWKP�XVHG�E\�WKH�8QL[�FRPSUHVV

FRPPDQG����&RPSDT�'/7�WHFKQRORJ\�XVHV�WKH�'/=��'LJLWDO�/HPSHO�=LY��FRPSUHVVLRQ�DOJRULWKP�

ZKLFK�ZDV�GHYHORSHG�HVSHFLDOO\�IRU�GLJLWDO�OLQHDU�WDSH���'/=�LV�D�KLJK�HIILFLHQF\�YDULDQW�RI�WKH

/=:�FRPSUHVVLRQ�WHFKQLTXH�

&KHFNLQJ�&RPSUHVVLRQ�YLD�$5&VHUYH

,Q�$5&VHUYH
V�'HYLFH�0DQDJHPHQW�VFUHHQ��KLJKOLJKW�WKH�WDSH�XQLW���,I�WKH�FRPSUHVVLRQ�LFRQ�LV

DYDLODEOH�IRU�VHOHFWLRQ��FRPSUHVVLRQ�LV�HQDEOHG�RQ�WKH�GULYH���<RX�FDQ�DOVR�ORRN�DW�WKH�GHWDLO�WDE

WKDW�DSSHDUV�LQ�WKH�ULJKW�SDQHO�ZKHQ�WKH�GULYH�LV�KLJKOLJKWHG�WR�GHWHUPLQH�WKH�VWDWXV�RI

FRPSUHVVLRQ���$�ILHOG�ODEHOHG�&RPSUHVVLRQ�ZLOO�LQGLFDWH�WKDW�FRPSUHVVLRQ�LV�HLWKHU�2Q��2II��RU

1�$�

(QDEOLQJ�&RPSUHVVLRQ

0DNH�VXUH�WKHUH�LV�D�EODQN��XQIRUPDWWHG�WDSH�LQ�WKH�GULYH���&OLFN�WKH�&RPSUHVVLRQ�LFRQ�

&RPSUHVVLRQ�RQ�WKH�WDSH�ZLOO�EH�WRJJOHG�RQ�RU�RII��GHSHQGLQJ�RQ�WKH�FXUUHQW�VWDWXV�RI�WKH�WDSH

GULYH
V�FRPSUHVVLRQ���2QFH�LW�LV�IODJJHG�DV��RQ���\RX�FDQ�GR�D�PDQXDO�IRUPDW�RU�MXVW�OHW�WKH�EDFNXS

H[HFXWH�DW�LWV�VFKHGXOHG�WLPH�DQG�LW�ZLOO�IRUPDW�WKH�WDSH�WR�XVH�FRPSUHVVLRQ�

�������������������������������������������������������
�
�&RPSDF7DSH�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�WKH�'LJLWDO�(TXLSPHQW�&RUSRUDWLRQ�

127(�

$5&VHUYH�LWVHOI�GRHV�QRW�SHUIRUP

DQ\�VRIWZDUH�FRPSUHVVLRQ���$Q\

FRPSUHVVLRQ�GRQH�GXULQJ

EDFNXSV�LV�GRQH�E\�WKH�WDSH�GULYH�

DW�WKH�KDUGZDUH�OHYHO�

&RPSUHVVLRQ�PXVW�EH�SK\VLFDOO\

HQDEOHG�RQ�WKH�WDSH�GULYH�

$5&VHUYH�FDQ�EH�FRQILJXUHG�WR

LQGLFDWH�ZKHWKHU�RU�QRW�KDUGZDUH

FRPSUHVVLRQ�LV�HQDEOHG�DQG

XWLOL]HG�
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�
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�

�

�

�

�

�

+DUGZDUH�5HOLDELOLW\

7KH�EDVLF�'/7�GHVLJQ�LV�LQKHUHQWO\�PRUH�UHOLDEOH�WKDQ�WKRVH�RI�'/7
V�FRXQWHUSDUWV�IURP�WKH�ROGHU

WHFKQRORJLHV���7KH�'/7�WDSH�RSHUDWHV�DW�D�ORZHU�FRQVWDQW�WHQVLRQ��PLQLPL]LQJ�ZHDU�RQ�WKH�WDSH

DQG�UHDG�ZULWH�KHDGV�DQG�VLJQLILFDQWO\�UHGXFLQJ�WKH�QHHG�IRU�KHDG�FOHDQLQJ���7KH�KHDG�OLIH�RI�WKH

&RPSDT�������'/7�GULYH�LV�HVWLPDWHG�E\�WKH�PDQXIDFWXUHU�WR�EH��������KRXUV�DW�D������GXW\

F\FOH��FRQWLQXRXV�RSHUDWLRQ��
�
��%\�FRPSDULVRQ��WKH�HVWLPDWHG�KHDG�OLIH�RI���PP�KHOLFDO�VFDQ

GULYHV�LV�������KRXUV�

(UURU�&KHFNLQJ�DQG�&RUUHFWLRQ

7KH�FXUUHQW�ELW�HUURU�UDWH�VSHFLILFDWLRQV�IRU�'/7�GULYHV�DUH�

x� /HVV�WKDQ�RQH�XQUHFRYHUDEOH�KDUG�HUURU�LQ�������ELWV�RI�GDWD��DQG

x� /HVV�WKDQ�RQH�XQGHWHFWHG�VRIW�HUURU�LQ�������ELWV�RI�GDWD�

7KLV�LV�DFKLHYHG�WKURXJK�D�PXOWL�OD\HUHG�DSSURDFK�WKDW�LQWHUOHDYHV�WKH�IROORZLQJ�GXULQJ�GDWD

UHFRUGLQJ�

x� $����.E\WH�5HHG�6RORPRQ�HUURU�FRUUHFWLRQ�FRGH��(&&��ZLWK�HYHU\����.E\WHV�RI�GDWD�RQ�WDSH�

x� $����ELW�F\FOLFDO�UHGXQGDQF\�FRGH��&5&��RQ�HDFK���.E\WHV�RI�GDWD�RQ�WDSH�

x� (QG�WR�HQG����ELW�&5&�RQ�HDFK�UHFRUG�RYHUODSSHG�ZLWK�SDULW\�IURP�WKH�6&6,�EXV��DQG

x� ,QWHUQDO�SDULW\�FKHFNLQJ�RQ�WKH�FDFKH�EXIIHU�

$V�DQ�DGGHG�UHOLDELOLW\�PHDVXUH��&RPSDT�'/7�GULYHV�YHULI\�GDWD�E\�SHUIRUPLQJ�D�UHDG�RSHUDWLRQ

DIWHU�HDFK�ZULWH�FRPPDQG��DQG�E\�DXWRPDWLFDOO\�UH�UHFRUGLQJ�GDWD�LI�D�UHFRUGLQJ�HUURU�LV�GHWHFWHG�

&5&�UHIHUV�WR�DQ�HUURU�FKHFNLQJ�WHFKQLTXH�IRU�HQVXULQJ�WKH�DFFXUDF\�RI�WUDQVPLWWHG�GLJLWDO�GDWD�

7KH�ZULWWHQ�GDWD�LV�GLYLGHG�LQWR�SUHGHWHUPLQHG�OHQJWKV�ZKLFK�DUH�GLYLGHG�E\�D�IL[HG�QXPEHU���7KH

UHVXOWLQJ�UHPDLQGHU�LV�DSSHQGHG�WR�DQG�VHQW�ZLWK�WKH�PHVVDJH���'XULQJ�WKH�UHDG�RSHUDWLRQ��WKH

UHPDLQGHU�LV�UHFDOFXODWHG���,I�LW�GRHV�QRW�PDWFK�WKH�WUDQVPLWWHG�UHPDLQGHU��DQ�HUURU�LV�GHWHFWHG�

)LUPZDUH

&RPSDT�'/7�GULYH�ILUPZDUH�FRQWDLQV�GLDJQRVWLF�URXWLQHV�IRU�WURXEOHVKRRWLQJ��PDOIXQFWLRQ�LVROD�

WLRQ��DQG�UHFRYHU\���7KHVH�URXWLQHV�LQFOXGH�D�FRPSUHKHQVLYH�RII�OLQH�VHOI�WHVW��VFUDWFKSDG�PHPRU\�

DQG�HUURU�UHSRUWLQJ�FDSDELOLWLHV���7KH�ILUPZDUH�UHFRYHU\�SURFHGXUHV�LQFOXGH�UHDG�UHWULHV��KHDG

UHSRVLWLRQLQJ��DQG�WDSH�WHQVLRQ�DGMXVWPHQWV���7KH�ILUPZDUH�DQG�WKH�6&6,���LQWHUIDFH�SDUDPHWHUV

FDQ�EH�XSGDWHG�E\�WDSH�

&OHDQLQJ�'/7�'ULYHV

'/7�GULYHV�GR�QRW�UHTXLUH�SHULRGLF�FOHDQLQJ���:KHQ�D�'/7�GULYH�GRHV�QHHGV�WR�EH�FOHDQHG��WKH

\HOORZ�USE CLEANING TAPE IURQW�SDQHO�LQGLFDWRU�ODPS�WXUQV�RQ���7KH�V\VWHP�DGPLQLVWUDWRU

WKHQ�XVHV�D�VSHFLDO�&RPSDT�'/7�FOHDQLQJ�WDSH�
�
��7KH�FOHDQLQJ�SURFHVV�WDNHV�D�OLWWOH�PRUH�WKDQ�D

PLQXWH���:KHQ�WKH�FOHDQLQJ�LV�ILQLVKHG��D�EHHS�VRXQGV�DQG�D�UHG�LQGLFDWRU�WXUQV�RQ�WR�LQGLFDWH�WKDW

WKH�FOHDQLQJ�WDSH�FDQ�EH�UHPRYHG���7KLV�LV�WKH�RQO\�FOHDQLQJ�PHWKRG�DSSURYHG�IRU�XVH�ZLWK�'/7

GULYHV�

�������������������������������������������������������
�
�'/7�UHOLDELOLW\�DW�KLJK�GXW\�F\FOH�UDWLQJV�JHQHUDWHV�D�JUHDW�GHDO�RI�LQWHUHVW�IURP�&RPSDT�FXVWRPHUV���&RPSDT�ZRUNV�FORVHO\

ZLWK�WKH�'/7�GULYH�PDQXIDFWXUHU�LQ�D�FRQWLQXLQJ�HIIRUW�WR�LPSURYH�TXDOLW\�DQG�UHOLDELOLW\�DW������GXW\�F\FOH�
�
�2QH�&RPSDT�'/7�FOHDQLQJ�WDSH�ODVWV�IRU�DSSUR[LPDWHO\����FOHDQLQJ�RSHUDWLRQV�
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'/7�0HGLD

7KH�'/7�WHFKQRORJ\�XVHV�D�KLJK�JUDGH�PHWDO�SDUWLFOH�WDSH�WR�DFKLHYH�KLJK�GHQVLWLHV���7KH�FXUUHQW

'/7�WDSH�LV�����LQFK�03���PHWDO�SDUWLFOH�����DQG�LV�����PLO�WKLFN���7KH�WDSH�ELQGHU�PLQLPL]HV

WDSH�DQG�KHDG�ZHDU�DQG�UHVLVWV�WKH�UHWHQWLRQ�RI�DLUERUQH�SDUWLFOHV���7KH�VKRFN�UHVLVWDQW�'/7

FDUWULGJH�PHDVXUHV�����LQFK�E\�����LQFK�E\���LQFK���'/7�WDSH�LV�YHU\�GXUDEOH��DQG�WKH�FDUWULGJHV

KDYH�H[FHSWLRQDO�DUFKLYDO�OLIH�

7DSH�'XUDELOLW\

7KH�OLIH�RI�WKH�&RPSDT�'/7�������FDUWULGJH�LV�UDWHG�E\�WKH�GULYH�PDQXIDFWXUHU�DW�DQ�DYHUDJH�RI

��������SDVVHV���7KLV�DPRXQWV�WR�DQ�HVWLPDWHG�DYHUDJH�OLIH�RI��������FDUWULGJH�XVHV�

$�SDVV�LV�GHILQHG�DV�D�VLQJOH�PRYHPHQW�RI�DQ\�JLYHQ�SRLQW�RQ�WKH�WDSH�SDVW�WKH�KHDG�DVVHPEO\�

8VXDOO\��WKH�QXPEHU�RI�SDVVHV�LV�HVWLPDWHG�WR�EH�WKH�QXPEHU�RI�WLPHV�WKH�FDUWULGJH�LV�ZULWWHQ�WR�RU

UHDG�IURP�RQH�HQG�RI�WKH�WDSH�WR�WKH�RWKHU���%XW�WKLV�GRHV�QRW�WDNH�LQWR�DFFRXQW�WKH�QXPEHU�RI

DGGLWLRQDO�SDVVHV�WKDW�RFFXU�EHFDXVH�RI�WKH�LQWHUQDO�UHSRVLWLRQLQJ�RI�WKH�WDSH�ZKHQ�DQ�DSSOLFDWLRQ

GRHV�QRW��VWUHDP��WKH�GULYH�

'XULQJ�VWUHDPLQJ��WKH�GULYH�FRQWLQXRXVO\�ZULWHV�LQIRUPDWLRQ�WR�WKH�WDSH���7KH�KRVW�VHQGV�WKH�GDWD

TXLFNO\�DQG�VWHDGLO\�HQRXJK�WKDW�WKH�GULYH�GRHV�QRW�KDYH�WR�VWRS�WKH�WDSH�WR�ZDLW�IRU�PRUH�GDWD�

:KHQ�LW�GRHV�EHFRPH�QHFHVVDU\�WR�VWRS�WKH�WDSH��WKH�GULYH�WKHQ�PRYHV�WKH�WDSH�EDFNZDUG�WR

UHSRVLWLRQ�WKH�KHDG�DGMDFHQW�WR�WKH�ODVW�EORFN�ZULWWHQ���7KLV�UHSRVLWLRQLQJ�DGGV�WR�WKH�QXPEHU�RI

WDSH�SDVVHV�IRU�WKDW�VHFWLRQ�RI�WKH�WDSH���/DWHU��ZKHQ�PRUH�GDWD�DUULYHV��IRUZDUG�WDSH�PRYHPHQW�LV

UHVXPHG�

,Q�ODERUDWRU\�WHVWV��'/7�WDSH�PHGLD�KDYH�UHPDLQHG�LQ�JRRG�FRQGLWLRQ�HYHQ�DIWHU�YHU\�KLJK

QXPEHUV�RI�SDVVHV��
�
��'/7�WDSH�OLIH�FDQ�EH�VKRUWHQHG��QRW�VR�PXFK�E\�WKH�QXPEHU�RI�SDVVHV��EXW

UDWKHU�E\�XVH�LQ�DQ�HQYLURQPHQW�ZLWK�H[FHVVLYH�KHDW��KXPLGLW\��RU�FRQWDPLQDWLRQ�OHYHOV�

&XUUHQWO\��WKHUH�LV�QR�VXJJHVWHG�QXPEHU�RI�SDVVHV�DIWHU�ZKLFK�D�'/7�FDUWULGJH�VKRXOG�EH�UHWLUHG�

$UFKLYDO�/LIH

7KH�DUFKLYDO�VKHOI�OLIH�RI�D�&RPSDT�'/7�������WDSH�FDUWULGJH�LV�FXUUHQWO\�HVWLPDWHG�E\�WKH�'/7

GULYH�PDQXIDFWXUHU�DW�PRUH�WKDQ����\HDUV�ZLWK�OHVV�WKDQ����ORVV�LQ�GHPDJQHWL]DWLRQ�LQ�D�W\SLFDO

VWRUDJH�HQYLURQPHQW���7KLV�HQYLURQPHQW�LQFOXGHV�

x� $�WHPSHUDWXUH�EHWZHHQ����DQG����GHJUHHV�)�����WR����GHJUHHV�&��

x� 1RQ�FRQGHQVLQJ�UHODWLYH�KXPLGLW\�EHWZHHQ�����DQG�����

x� &DUWULGJHV�VWRUHG�LQ�SURWHFWLYH�FDVHV�WR�NHHS�RXW�GXVW�DQG�FRQWDPLQDQWV�

'/7�0DQDJHDELOLW\

&RPSDT�,QVLJKW�0DQDJHU��VXSSOLHG�ZLWK�&RPSDT�3UR6LJQLD�DQG�3UR/LDQW�VHUYHUV��PDNHV�LW�HDV\

IRU�DGPLQLVWUDWRUV�WR�PDQDJH�WKHLU�'/7�UHVRXUFHV�E\�DXWRPDWLFDOO\�QRWLI\LQJ�DGPLQLVWUDWRUV�RI

NH\�HYHQWV���7KH�IROORZLQJ�DUH�WZR�RI�WKH�ODWHVW�DXWRPDWLF�QRWLILFDWLRQ�IHDWXUHV�DYDLODEOH�ZLWK

&RPSDT�,QVLJKW�0DQDJHU�

�������������������������������������������������������
�
�,Q�WKHVH�ODE�WHVWV��������'/7�FDUWULGJHV�KDYH�H[FHHGHG���������KHDG�SDVVHV�ZLWK�RQO\�D�PLQLPDO�LQFUHDVH�LQ�WKH�QXPEHU�RI

VRIW�HUURUV�GHWHFWHG�
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x� $XWRPDWLF�QRWLILFDWLRQ��GULYH�VWDWXV�DOHUW���&RPSDT�,QVLJKW�0DQDJHU�LVVXHV�DQ�DXWRPDWLF�DOHUW

LI�WKHUH�LV�D�WDSH�GULYH�HUURU��LI�WKH�PHGLD�IDLOV��LI�D�WDSH�GULYH�LWVHOI�IDLOV��RU�LI�WKH�VWDWXV�RI�D

WDSH�GULYH�FKDQJHV�LQ�VRPH�RWKHU�ZD\���)RU�H[DPSOH��LI�D�WDSH�GULYH�LV�WXUQHG�RII�ZKLOH

ZDLWLQJ�WR�H[HFXWH�D�EDFNXS��&RPSDT�,QVLJKW�0DQDJHU�LPPHGLDWHO\�DOHUWV�WKH�DGPLQLVWUDWRU

ZKLOH�WKHUH�LV�VWLOO�WLPH�WR�FRPSOHWH�WKH�EDFNXS�

x� $XWRPDWLF�QRWLILFDWLRQ� VRIW�HUURU�WKUHVKROG�H[FHHGHG. ��:KHQ�D�WDSH�GULYH�WULHV�WR�ZULWH�WR�D

EDG�EORFN��WKH�ZULWH�RSHUDWLRQ�IDLOV���7KH�GULYH�WKHQ�DWWHPSWV�WR�UHZULWH�WKH�EORFN�DW�D

GLIIHUHQW�WDSH�ORFDWLRQ��UHSHDWLQJ�WKH�ZULWH�DWWHPSW�XS�WR����WLPHV���,W�VWRSV�RQO\�ZKHQ�LW�ILQGV

D�JRRG�VSRW�RQ�WKH�WDSH�RU�DIWHU�WKH���WK�IDLOHG�DWWHPSW���7\SLFDOO\��DV�DQ\�WDSH�GULYH�DJHV�RU

WKH�KHDGV�EHFRPH�FRQWDPLQDWHG��WKH�QXPEHU�RI�WKHVH�UHZULWLQJ�DWWHPSWV��VRIW�HUURUV�

LQFUHDVHV��&RPSDT�,QVLJKW�0DQDJHU�HQDEOHV�WKH�DGPLQLVWUDWRU�WR�VHW�D�VRIW�HUURU�QRWLILFDWLRQ

WKUHVKROG���:KHQ�WKLV�WKUHVKROG�LV�H[FHHGHG��WKH�DGPLQLVWUDWRU�LV�DXWRPDWLFDOO\�DOHUWHG�WR�WKH

GHYHORSLQJ�SRWHQWLDO�SUREOHP�DQG�FDQ�UHVSRQG�ZLWK�SUHYHQWLYH�PDLQWHQDQFH�EHIRUH�D�KDUG

IDLOXUH�RFFXUV���7KH�VRIW�HUURU�QRWLILFDWLRQ�WKUHVKROG�FDQ�EH�VHW�WR�DQ\�OHYHO���7\SLFDO�VHWWLQJV

DUH�]HUR�IRU�PLVVLRQ�FULWLFDO�EDFNXSV��KDOI�WKH�QRUPDO�OHYHO��XVXDOO\����IRU�QRWLILFDWLRQ�ZKHQ�D

WDSH�LV�VWDUWLQJ�WR�IDLO��HWF�

'/7�$55$<6�&203$4�02'(/���$1'�02'(/��

&RPSDT�'/7�$UUD\�SURGXFWV�WDNH�DGYDQWDJH�RI�WKH�IDFW�WKDW�'/7�GULYHV�UHDG�DQG�ZULWH�WR

PXOWLSOH�SDUDOOHO�WUDFNV�VLPXOWDQHRXVO\���&RPSDT�'/7�$UUD\V�FRPSULVH�WZR�RU�PRUH�'/7�WDSH

GULYHV�GULYHQ�E\�&KH\HQQH�6RIWZDUH
V�-(7VHUYH�����RU�$5&VHUYH�����VRIWZDUH��7KHVH�EDFNXS�

VRIWZDUH�SURGXFWV�HQDEOH�IDVW�LPDJH�EDFNXSV�WR�EH�FRPELQHG�ZLWK�5$,'�IDXOW�WROHUDQFH�

&KH\HQQH�KDV�UHFHQWO\�UHOHDVHG�$5&VHUYH�5$,'�2SWLRQ�Y����IRU�17���<RX�FDQ�ILQG�DGGLWLRQDO

GHWDLOHG�LQIRUPDWLRQ�IXUWKHU�LQ�WKLV�SDSHU�

&RPSDT�'/7�$UUD\V�KDYH�VHW�D�QHZ�VWDQGDUG�LQ�EDFNXS�SHUIRUPDQFH���0RGHO���LV�WKH�������*%

FDSDFLW\�GULYH�DUUD\�DQG�0RGHO���LV�WKH�������*%�FDSDFLW\�GULYH�DUUD\���&RPSDT�FRQGXFWHG

H[WHQVLYH�EDFNXS�WHVWV�XVLQJ�WZR���GULYH�'/7�$UUD\V�DQG�IRXU�60$57���$UUD\�&RQWUROOHUV��RQH

FRQWUROOHU�IRU�HYHU\�WZR�GULYHV�IRU�PD[LPXP�SHUIRUPDQFH���7KH�GULYHV�ZHUH�WKH�&RPSDT�������

*%�PRGHO��DQG�WKH�VRIWZDUH�ZDV�-(7VHUYH�FRQILJXUHG�IRU�5$,'���IDXOW�WROHUDQFH���7KH

SHUIRUPDQFH�WHVWLQJ�FRQVLVWHQWO\�GHPRQVWUDWHG�D�EDFNXS�WKURXJKSXW�RI����*%�SHU�KRXU���$W�WKLV

UDWH�DQG�ZLWK�WKLV�HTXLSPHQW��D�QHWZRUN�DGPLQLVWUDWRU�FDQ�EDFN�XS�����*%�LQ�OHVV�WKDQ���KRXUV�

,I�RQH�RI�WKH�WDSHV�LQ�D�5$,'���EDFNXS�VHW�LV�ORVW�RU�GDPDJHG��DOO�WKH�EDFNHG�XS�GDWD�FDQ�EH

UHVWRUHG�XVLQJ�WKH�UHPDLQLQJ�WDSHV�LQ�WKH�VHW�

&RPSDT�UHFRPPHQGV�WKDW�FXVWRPHUV�XVH�RQH�FRQWUROOHU�IRU�HYHU\�WZR�'/7�GULYHV���7KLV�ZLOO

SURYLGH�PD[LPXP�SHUIRUPDQFH���6HH�FKDUW�EHORZ�IRU�PRUH�GHWDLOV�

��RI�'/7�7DSH

GULYHV�

��6&6,�FRQWUROOHU� ��6&6,�FRQWUROOHUV� ��6&6,�FRQWUROOHUV� ��6&6,�FRQWUROOHUV�

� �����*%�KU� �����*%�KU� �����*%�KU�

� �����*%�KU� �����*%�KU� �����*%�KU� �����*%�KU�

� �����*%�KU� �����*%�KU� �����*%�KU�

� �����*%�KU� �����*%�KU� �����*%�KU�
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&RPSDT�'$7�'ULYHV

&RPSDT�UHFHQWO\�UHODXQFKHG�WKH�&RPSDT�'$7�)DPLO\�WR�UHVHW�H[SHFWDWLRQ�RQ�FDSDFLW\�DQG�WR

LQWURGXFH�QHZ�IHDWXUHV���7KHVH�GULYHV�KDYH�EHHQ�UHQDPHG�WR�XVH�D�QDPLQJ�FRQYHQWLRQ�FRQVLVWHQW

ZLWK�RWKHU�&RPSDT�7DSH�GULYHV���&RPSDT�KDV�DOVR�DGGHG�QHZ�FDSDELOLWLHV�WKDW�SURYLGH�JUHDWHU

GXUDELOLW\�DQG�UHOLDELOLW\�IRU�VHUYHUV�ZLWK�XS�WR��*%�LQ�VL]H���7KH�����*%�'$7�DQG�����*%�'$7

GULYHV�LQFRUSRUDWH�D�QHZ�HQKDQFHG�LQWHUQDO�WDSH�KHDG�FOHDQLQJ�PHFKDQLVP�ZKLFK�H[WHQGV�WKH

WLPH�EHWZHHQ�KHDG�FOHDQLQJV��UHGXFHV�HUURUV�LQ�UHDGLQJ�DQG�ZULWLQJ�WDSH��DQG�H[WHQGV�WKH�OLIH�RI

WKH�WDSH�GULYH�LWVHOI���(YHQ��GLUW\��WDSHV�FDQ�QRZ�UHDG�PRUH�UHOLDEO\���7KH�����*%�'$7�GULYH

RIIHUV�DQ�DGGLWLRQDO�IHDWXUH�RI�D�����IDVWHU�GDWD�WUDQVIHU�UDWH�

7$%/(�����5(/$81&+�2)�7+(�&203$4�'$7�)$0,/<

����*%�'$7�'ULYH� ����*%�'$7�'ULYH�

)RUPHUO\�WKH�����*%�'$7�'ULYH

5HGXFHG�FOHDQLQJ�UHTXLUHPHQWV

3URWHFWV�VHUYHUV�XS�WR���*%

��*%�1DWLYH

�*%�ZLWK�����FRPSUHVVLRQ

����1%�WR�����*%�KU

,QWHUQDO�RQO\

)RUPHUO\�WKH������*%�'$7�'ULYH

5HGXFHG�FOHDQLQJ�UHTXLUHPHQWV

����IDVWHU�������WR�����*%�KU�

3URWHFWV�VHUYHUV�XS�WR���*%

��*%�1DWLYH

��*%�ZLWK�����FRPSUHVVLRQ

,QWHUQDO�RQO\

%$&.83�3/$1

7KH�PRVW�VXFFHVVIXO�EDFNXS�SODQ�SURYLGHV�IRU�VRPH�VRUW�RI�GDLO\�EDFNXS��&KRRVLQJ�OHVV�IUHTXHQW

EDFNXSV��WKHQ�WKH�IUHTXHQF\�RI�EDFNXSV�VKRXOG�EH�SURSRUWLRQDO�WR�WKH�DPRXQW�RI�ZRUN�SHUIRUPHG

RQ�WKH�KDUG�GULYH�DQG�WKH�FULWLFDOLW\�RI�WKH�GDWD��7KLV�LV�D�PDWWHU�RI�H[SHULHQFH�DQG�MXGJPHQW��8VH

WKH�IROORZLQJ�FULWHULD�WR�GHFLGH�KRZ�RIWHQ�WR�EDFN�XS�WKH�KDUG�GULYH�VXEV\VWHP�

x� 9DOXH�DQG�YRODWLOLW\�RI�GDWD

x� 5LVN�RI�ORVLQJ�GDWD

x� 5HOLDELOLW\�RI�EDFNXS�KDUGZDUH�DQG�VRIWZDUH

7DSH�%DFNXS�3ODQ

(VWDEOLVK�D�WDSH�EDFNXS�DQG�WDSH�VWRUDJH�SODQ�WR�HQVXUH�WLPHO\��URXWLQH�EDFNXSV��LQFUHPHQWDO�RU

GLIIHUHQWLDO�DQG�IXOO�EDFNXSV���.HHS�WDSHV�UHDGLO\�DYDLODEOH�DQG�FOHDUO\�ODEHOHG�WR�HQVXUH�WKDW�ZKHQ

EDFNHG�XS�ILOHV�PXVW�EH�UHWULHYHG��WKH�WDSHV�FDQ�EH�REWDLQHG�DQG�WKH�ILOHV�UHWULHYHG�HIILFLHQWO\�

7KH�IROORZLQJ�IRUPXOD�FDQ�EH�XVHG�WR�HVWDEOLVK�WDSH�EDFNXS�SHUIRUPDQFH�H[SHFWDWLRQV�IRU�D�VLQJOH�

VWUHDP�EDFNXS�VHUYHU�XVLQJ�WKH�������*LJDE\WH�7XUER'$7�'ULYH�ZLWK�GDWD�FRPSUHVVLRQ�HQDEOHG�

'DWD��LQ�0%��RQ�/RFDO

6HUYHU
�

'DWD��LQ�0%��RQ

5HPRWH�6HUYHU
 

%DFNXS�WLPH�LQ

PLQXWHV

�� ��
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,Q�WKH�IRUPXOD�����UHSUHVHQWV�WKH�DYHUDJH�DPRXQW�RI�GDWD�SHU�PLQXWH�WKDW�FDQ�EH�EDFNHG�XS�ORFDOO\

WR�WDSH��7KH�YDOXH�RI����UHSUHVHQWV�WKH�DYHUDJH�DPRXQW�RI�GDWD�SHU�PLQXWH�WKDW�FDQ�EH�EDFNHG�XS

WR�WDSH�RYHU�WKH�QHWZRUN�

)RU�H[DPSOH��WKH�DPRXQW�RI�WLPH�QHHGHG�WR�EDFN�XS�D�ORFDO�VHUYHU�ZLWK���JLJDE\WHV�RI�GLVN�VSDFH

DQG�D�UHPRWH�VHUYHU�ZLWK���JLJDE\WH�RI�GLVN�VSDFH�LV�FDOFXODWHG�LQ�WKH�IROORZLQJ�PDQQHU�

�����
�

�����
 ���

�� �� PLQXWHV

,Q�WKLV�H[DPSOH��WKH�VHUYHU�UHTXLUHV���KRXUV�DQG����PLQXWHV�WR�SHUIRUP�D�EDFNXS�

,I�WKH�WDSH�EDFNXS�VWRUDJH�FDSDELOLW\�LV�OLPLWHG��XVH�WKH�IROORZLQJ�JXLGHOLQHV�

x� ,I�ORFDO�VHUYHU�EDFNXS�VWRUDJH�FDSDFLW\�LV�OLPLWHG��LQFUHDVH�WKH�EDFNXS�FDSDFLW\�E\�DGGLQJ

PRUH�WDSH�EDFNXS�GHYLFHV�RU�WKH�&RPSDT�7XUER'$7�$XWRORDGHU�

x� 3ODQ�PXOWLOHYHO�EDFNXSV��6RPH�YROXPHV�UHTXLUH�D�IXOO�GDLO\�EDFNXS��ZKLOH�VRPH�QHHG�RQO\

GLIIHUHQWLDO�RU�LQFUHPHQWDO�EDFNXS�

x� (QIRUFH�VWRUDJH�PDQDJHPHQW�SODQV�

%DFNXS�0DQDJHU

7KH�PRVW�ORJLFDO�FDQGLGDWHV�IRU�WDSH�EDFNXS�UHVSRQVLELOLW\�DUH�XVHUV�ZLWK�$'0,1,675$725�

OHYHO�DFFHVV��VXFK�DV�V\VWHP�DGPLQLVWUDWRUV�DQG�V\VWHP�RSHUDWRUV��6HOHFW�ERWK�D�SULPDU\�EDFNXS

PDQDJHU�DQG�D�VHFRQGDU\�EDFNXS�PDQDJHU�WR�SURYLGH�VXSSRUW�VHUYLFHV�LQ�WKH�HYHQW�RI�D�VHUYHU

IDLOXUH�

(QVXUH�WKDW�WKH�EDFNXS�PDQDJHUV�DUH�SURYLGHG�DGHTXDWH�WUDLQLQJ�LQ�PDQDJLQJ�WKH�QHWZRUN�DQG

EDFNXS�DV�ZHOO�DV�SHUIRUPLQJ�EDFNXS�SURFHGXUHV��$OVR�HQVXUH�WKDW�WKH�EDFNXS�PDQDJHU�UHPDLQV

IDPLOLDU�ZLWK�WKH�GDWD�UHVWRUDWLRQ�SURFHVV�

6FKHGXOHG�%DFNXSV

6FKHGXOH�EDFNXSV�IRU�SHULRGV�ZKHQ�QHWZRUN�WUDIILF�LV�ORZ�DQG�VHUYHU�DFWLYLW\�LV�PLQLPDO�

3HUIRUPLQJ�UHPRWH�EDFNXSV�DGGV�WUDIILF�WR�WKH�QHWZRUN��SRWHQWLDOO\�DIIHFWLQJ�QHWZRUN

SHUIRUPDQFH�

7DSH�5RWDWLRQ�6FKHPH

$�IXOO�GDLO\�EDFNXS�RI�DOO�ILOHV�LQ�WKH�V\VWHP�PD\�VHHP�OLNH�D�JXDUDQWHH�RI�GDWD�LQWHJULW\��EXW�LW�FDQ

DOVR�EH�WLPH�FRQVXPLQJ�DQG�LV�RIWHQ�LPSUDFWLFDO�IRU�KLJK�YROXPH�KDUG�GLVN�DFWLYLW\��2QH

DOWHUQDWLYH�WR�GDLO\�IXOO�EDFNXSV�LV�D�ZHHNO\�IXOO�EDFNXS�ZLWK�GLIIHUHQWLDO�RU�LQFUHPHQWDO�GDLO\

EDFNXSV�

7DSH�&DUWULGJH�0DQDJHPHQW

3URSHUO\�ODEHO�HDFK�FDUWULGJH�DQG�WDSH�ZLWK�LWV�QDPH�IRU�HDV\�UHWULHYDO�DQG�IRU�HQIRUFHPHQW�RI�WKH

URWDWLRQ�VFKHPH��:KHQ�VWRULQJ�WDSH�FDUWLGJHV�RQ�VLWH��SODFH�WKHP�LQ�D�VHFXUHG�ORFDWLRQ��VXFK�DV�D

ORFNHG�URRP�
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'LVDVWHU�5HFRYHU\

$�UHOLDEOH�WDSH�EDFNXS�SODQ�DOORZV�UHWULHYDO�RI�XQLQWHQWLRQDOO\�GDPDJHG�RU�GHOHWHG�ILOHV��7R

SURYLGH�WKLV�NLQG�RI�VHUYLFH�WR�QHWZRUN�XVHUV��LQFRUSRUDWH�DQ�RII�VLWH�URWDWLRQ�DQG�UHWULHYDO�SURFHVV

DQG�VWRUH�D�FRS\�RI�WKH�PRVW�UHFHQW�ZHHNO\�RU�PRQWKO\�IXOO�EDFNXS�RQ�VLWH�

7DSH�%DFNXS�+DUGZDUH�5HGXQGDQF\

'DWD�LV�XVXDOO\�UHVWRUHG�DV�VRRQ�DV�SRVVLEOH�DIWHU�GDWD�ORVV��:LWK�D�UHJXODU�EDFNXS�URXWLQH��WKH�GDWD

LV�VHFXUHG�RQ�WKH�WDSH��+RZHYHU��LI�WKH�EDFNXS�V\VWHP�KDV�DOVR�IDLOHG��FDQ�WKH�FRPSDQ\�DIIRUG�WR

SHUIRUP�ZLWKRXW�WKH�FUXFLDO�GDWD�XQWLO�D�QHZ�WDSH�EDFNXS�V\VWHP�DUULYHV"

$�ZHOO�GHVLJQHG�EDFNXS�V\VWHP�VKRXOG�FRYHU�DOO�DVSHFWV��LQFOXGLQJ�EDFNXS�KDUGZDUH�UHGXQGDQF\�

3URYLGLQJ�KDUGZDUH�UHGXQGDQF\�LV�H[SHQVLYH��EXW�WKH�WLPH�DQG�GDWD�WKDW�DUH�ORVW�FDQ�SRWHQWLDOO\

FRVW�IDU�PRUH��$�VLQJOH�QHWZRUN�VHUYHU�PD\�UHTXLUH�WZR�EDFNXS�V\VWHPV�WR�SURYLGH�EHWWHU�GDWD

VHFXULW\�DJDLQVW�GDWD�GLVDVWHU��)RU�PXOWLSOH�VHUYHUV��HDFK�QHWZRUN�VHUYHU�VKRXOG�LQFOXGH�DW�OHDVW

RQH�EDFNXS�VXEV\VWHP��VR�WKDW�DQRWKHU�RQH�FDQ�EH�XVHG�LI�RQH�VXEV\VWHP�IDLOV�

6HFXULW\

,QFOXGH�EDFNXS�VHFXULW\�PHDVXUHV�ZKHQHYHU�SRVVLEOH��'DWD�VHFXULW\�FDQ�EH�FRPSURPLVHG�GXULQJ

WKH�EDFNXS�SURFHVV��VLQFH�WDSHV�DUH�VPDOO�DQG�HDVLO\�PRYHG��$VVHVV�WKH�SRWHQWLDO�ULVN�RI�VWROHQ

GDWD��DQG�PLQLPL]H�RU�HOLPLQDWH�LWV�SRVVLELOLW\��8VH�SK\VLFDO�VHFXULW\�PHDVXUHV�WR�SURWHFW�GDWD

VHFXULW\��VXFK�DV�NHHSLQJ�WDSHV�LQ�D�VHFXUH�DUHD�QRW�DFFHVVLEOH�WR�XQDXWKRUL]HG�SHUVRQQHO�

&+(<(11(�$5&6(59(�5$,'�237,21

$V�WKH�DPRXQW�RI�GDWD�LQ�WKH�HQWHUSULVH�FRQWLQXHV�WR�JURZ��WKH�ZLQGRZ�RI�RSSRUWXQLW\�WR�SHUIRUP

EDFNXS�RSHUDWLRQV�GLPLQLVKHV��7KH�UHTXLUHPHQW�IRU�IDVWHU�EDFNXS�EHFRPHV�D�KLJKHU�SULRULW\�

6XEVHTXHQWO\��LW�LV�QHFHVVDU\�IRU�XQDWWHQGHG�EDFNXS�RSHUDWLRQV�WR�EH�SHUIRUPHG�GXULQJ�RII�SHDN

KRXUV��7R�HQVXUH�WKDW�WKH��OLJKWV�RXW��EDFNXS�LV�VXFFHVVIXO��LW�EHFRPHV�PRUH�LPSRUWDQW�WR�KDYH�D

IDXOW�WROHUDQW�V\VWHP�LQ�SODFH��:LWK�WKH�JURZLQJ�YDOXH�RI�FRUSRUDWH�GDWD��LW�LV�FULWLFDO�WR�SUHYHQW

GDWD�ORVV�GXH�WR�PHGLD�IDLOXUHV��$5&VHUYH�IRU�:LQGRZV�17�DQG�LWV�5$,'�2SWLRQ�PHHW�WKH�KLJK

SHUIRUPDQFH�DQG�IDXOW�WROHUDQW�QHHGV�RI�HQWHUSULVHV�ZLWK�WKHVH�UHTXLUHPHQWV�

&KH\HQQH�KDV�PDGH�DYDLODEOH�WKH�5$,'�2SWLRQ�Y����IRU�:LQGRZV�17���7KLV�LV�QRW�LQFOXGHG�DV

SDUW�RI�WKH�&KH\HQQH�3URWHFWLRQ�6XLWH��KRZHYHU�LW�LV�GHILQLWHO\�UHFRPPHQGHG�

0DMRU�IHDWXUHV�LQFOXGH�IXOO�5$,'�WROHUDQFH�RQ�D�WDSH�GULYH�DUUD\���)RU�H[DPSOH��/HYHO���5$,'

SURWHFWV�WKH�FRQWLQXLW\�RI�EDFNXS�RU�UHVWRUH�MREV�LQ�WKH�HYHQW�WKDW�D�WDSH�GULYH�IDLOV�GXULQJ

RSHUDWLRQ���,Q�DGGLWLRQ��LI�RQH�RI�WKH�WDSHV�LQ�WKH�VHW�LV�GDPDJHG�DIWHU�WKH�MRE�LV�FRPSOHWH��WKH

UHPDLQLQJ�WDSHV�LQ�WKH�5$,'�VHW�ZLOO�SUHVHUYH�WKH�HQWLUH�EDFNXS�MRE�

7KH�5$,'�2SWLRQ�VXSSRUWV�5$,'��������DQG�����%HFDXVH�RI�LWV�DELOLW\�WR�VHQG�FRQFXUUHQW�GDWD

VWUHDPV�DFURVV�DOO�GULYHV�LQ�WKH�5$,'�WDSH�DUUD\��5$,'�RSWLPL]HV�WKURXJKSXW�WR�GHOLYHU�H[WUHPHO\

KLJK�SHUIRUPDQFH�

8VHG�LQ�FRQMXQFWLRQ�ZLWK�$5&VHUYH�IRU�:LQGRZV�17��WKH�$5&VHUYH�5$,'�2SWLRQ�GHOLYHUV

H[WUHPHO\�KLJK�SHUIRUPDQFH�DQG�SURYLGHV�WDSH�IDXOW�WROHUDQFH��7KH�5$,'�2SWLRQ�LQWHJUDWHV

PXOWLSOH�LQGHSHQGHQW�WDSH�GULYHV�LQWR�DQ�DUUD\��SURYLGLQJ�XQSUHFHGHQWHG�WKURXJKSXW�GXH�WR�WKH

FRQFXUUHQW�VWUHDPLQJ�RI�GDWD�DFURVV�DOO�GULYHV��8VLQJ�SDULW\�VWULSLQJ��WKH�$5&VHUYH�5$,'�2SWLRQ

SURWHFWV�WKH�FRQWLQXLW\�RI�EDFNXS�RU�UHVWRUH�MREV�LQ�WKH�HYHQW�WKDW�D�WDSH�GULYH�IDLOV�GXULQJ�WKH

RSHUDWLRQ��,Q�DGGLWLRQ��VKRXOG�RQH�RI�WKH�WDSHV�LQ�WKH�VHW�EH�GDPDJHG�DIWHU�WKH�MRE�LV�FRPSOHWH��WKH

,03257$17�

3HULRGLFDOO\�UHVWRUH�WDSH�GDWD�WR

D�VHUYHU�KDUG�GULYH�WR�FKHFN

EDFNXS�KDUGZDUH�FRPSRQHQWV�

7KLV�DOVR�DOORZV�WKH�DGPLQLVWUDWRU

WR�EHFRPH�IDPLOLDU�ZLWK�WKH

UHVWRUDWLRQ�SURFHGXUH��:KHQ�GDWD

PXVW�EH�UHVWRUHG��WLPH�LV�XVXDOO\

FULWLFDO�
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UHPDLQLQJ�WDSHV�LQ�WKH�5$,'�VHW�ZLOO�SUHVHUYH�WKH�HQWLUH�EDFNXS�MRE��7KH�5$,'�2SWLRQ�VXSSRUWV

WKH�PRVW�FRPPRQO\�XVHG�5$,'��5$,'����DV�ZHOO�DV�5$,'����VWULSLQJ���DQG�5$,'����PLUURULQJ��

5$,'���IRU�+LJK�3HUIRUPDQFH�DQG�)DXOW�7ROHUDQFH

7KUHH�RU�PRUH�WDSH�GULYHV�FDQ�EH�FRQILJXUHG�DV�D�5$,'���DUUD\��7KH�$5&VHUYH�5$,'�2SWLRQ�ZLOO

VWULSH�WKH�GDWD�DFURVV�WKH�GULYHV�DQG�ZLOO�SURGXFH�URWDWLQJ�SDULW\�UHGXQGDQF\�RQ�WKH�WDSHV�LQ�WKH

DUUD\��,I�D�GULYH�VKRXOG�IDLO�GXULQJ�WKH�RSHUDWLRQ��EDFNXS�RU�UHVWRUH�ZLOO�FRQWLQXH�ZLWK�WKH

UHPDLQLQJ�GULYHV�LQ�WKH�DUUD\��,I��GXULQJ�VWRUDJH��RQH�RI�WKH�WDSHV�LQ�D�5$,'���VHW�VKRXOG�EH

GDPDJHG�RU�ORVW��WKHQ�DOO�GDWD�VWRUHG�LQ�WKH�VHW�ZLOO�EH�UHFRYHUDEOH�IURP�WKH�RWKHU�WDSHV�LQ�WKH�VHW�

5$,'���IRU�)DXOW�7ROHUDQFH

)RU�5$,'���WZR�WDSH�GULYHV�FDQ�EH�FRQILJXUHG�DV�LGHQWLFDO�PLUURUV�RI�HDFK�RWKHU��7KH�5$,'

2SWLRQ�ZLOO�GHOLYHU�LGHQWLFDO�GDWD�WR�ERWK�GULYHV��VLPXOWDQHRXVO\��,I�D�GULYH�VKRXOG�IDLO�GXULQJ�WKH

RSHUDWLRQ��WKH�GDWD�ZLOO�FRQWLQXH�WR�EH�GHOLYHUHG�WR�WKH�RWKHU�GULYH��2QH�VHW�RI�WDSHV�FDQ�EH

PDLQWDLQHG�RQ�VLWH�ZKLOH�WKH�PLUURUHG�VHW�FDQ�EH�VHQW�WR�RII�VLWH�VWRUDJH�IRU�SUHFDXWLRQDU\

PHDVXUHV�

5$,'���DOVR�SURYLGHV�DQ�LGHDO�PHWKRG�RI�VKDULQJ�RU�WUDQVSRUWLQJ�GDWD�YLD�WDSH�ZLWKRXW�WLPH�

FRQVXPLQJ�WDSH�FRS\�XWLOLWLHV�

5$,'���IRU�+LJK�3HUIRUPDQFH

:KHQ�RQH�RU�PRUH�GULYHV�LV�GHILQHG�LQ�D�5$,'���DUUD\��5$,'�GHOLYHUV�FRQFXUUHQW�GDWD�VWUHDPV�WR

WKH�GULYHV�ZLWKRXW�JHQHUDWLQJ�SDULW\��7KLV�VWULSLQJ�FUHDWHV�WKH�KLJKHVW�SRVVLEOH�WKURXJKSXW��EXW

GRHV�QRW�SURYLGH�IDXOW�WROHUDQFH��:KHQ�RQH�WDSH�GULYH�LV�GHILQHG��5$,'�FDQ�VHQG�PXOWLSOH�GDWD

VWUHDPV��VLPXOWDQHRXVO\��WR�WKDW�GULYH��5$,'�LQWHUOHDYHV�WKH�VWUHDPV�DW�WKH�EORFN�OHYHO�DQG�ZULWHV

WKHP�WR�WKH�WDSH��5$,'���LV�DQ�LGHDO�VROXWLRQ�ZKHQ��RSWLPXP�WKURXJKSXW��UDWKHU�WKDQ�IDXOW

WROHUDQFH��LV�WKH�REMHFWLYH��VHYHUDO�VRXUFHV�PXVW�EH�EDFNHG�XS�WR�D�VLQJOH�GHYLFH�ZLWK�WKH�KLJKHVW

SRVVLEOH�SHUIRUPDQFH��RU�GDWD�LV�EHLQJ�VWUHDPHG�WR�DQ�H[WUHPHO\�KLJK�SHUIRUPDQFH�WDSH�GHYLFH�

$OO�RI�$5&VHUYH
V�IHDWXUHV�LQFOXGLQJ�FHQWUDOL]HG�DGPLQLVWUDWLRQ��IOH[LEOH�VFKHGXOLQJ��DGYDQFHG

UHVWRUH�FKRLFHV��GHYLFH�PDQDJHPHQW��DQG�0,6�UHSRUWV��DUH�DYDLODEOH�ZKHQ�$5&VHUYH�LV�XVHG�ZLWK

WKH�5$,'�2SWLRQ��8VLQJ�WKH�5$,'�2SWLRQ�FDQ�IXUWKHU�HQKDQFH�WKH�SHUIRUPDQFH�RI�EDFNXS�DQG

UHVWRUH�LQ�FRQMXQFWLRQ�ZLWK�WKH�,PDJH�2SWLRQ��7KLV�HQDEOHV�LPDJH�EDFNXS�ZLWK�GLUHFW�VWUHDPLQJ�RI

GDWD�IURP�GLVNV�WR�D�WDSH�DUUD\��DYRLGLQJ�WKH�ILOH�V\VWHP�ERWWOHQHFN�

7KH�IROORZLQJ�WDEOH�OLVWV�WKH�PDMRU�IHDWXUHV�RI�$5&VHUYH�5$,'�DQG�GHVFULEHV�WKHLU�EHQHILWV�

7$%/(����&+(<(11(�5$,'�237,21�)($785(6

)HDWXUH� %HQHILWV�

+LJK�3HUIRUPDQFH 5$,'�DELOLW\�WR�VHQG�VLPXOWDQHRXV�GDWD�VWUHDPV�WR�WKH�5$,'�DUUD\�RSWLPL]HG�WKURXJKSXW

WR�DFKLHYH�YHU\�KLJK�SHUIRUPDQFH�

0XOWLSOH�5$,'�6XSSRUW $5&VHUYH
V�5$,'�2SWLRQ�ZLOO�VXSSRUW�PXOWLSOH�5$,'�DUUD\V�RQ�RQH�VHUYHU���7KH\�PD\

EH�D�FRPELQDWLRQ�RI�/HYHO������RU���

5$,'�6HW�&RPSDWLELOLW\ 5$,'�ZLOO�UHFRJQL]H�DQG�UHDG�WDSHV�PDGH�LQ�DQ\�5$,'�OHYHO�RU�LQ�DQ\�VL]H�5$,'�DUUD\�

)OH[LEOH�5$,'�&RQILJXUDWLRQ 'ULYHV�FDQ�EH�HDVLO\�FRQILJXUHG�WR�DQ\�5$,'�OHYHO���2QFH�DVVLJQHG�WR�DQ�DUUD\��WKH�GULYH

LV�IXOO\�GHGLFDWHG�WR�WKDW�DUUD\�

&RQWLQXHG
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�

7$%/(����&+(<(11(�5$,'�237,21�)($785(6��&217,18('�

)HDWXUH� %HQHILWV�

5$,'�'HYLFH�0DQDJHPHQW 5$,'�DOORZV�WKH�GHYLFHV�WR�EH�PDQDJHG�DV�D�VLQJOH�XQLW��EXW�UHSRUWV�FRPSUHKHQVLYH

GHYLFH�PDQDJHPHQW�LQIRUPDWLRQ�RQ�HDFK�LQGLYLGXDO�GULYH���5$,'�DOVR�GHOLYHUV�D�UDQJH�RI

GHYLFH�PDQDJHPHQW�IHDWXUHV��LQFOXGLQJ�(UDVH��)RUPDW��(MHFW�DQG�&KDQJH�&RPSUHVVLRQ�

5$,'�6L]H 5$,'�VXSSRUWV�XS�WR���GULYHV�SHU�DUUD\��ZLWK�D�PLQLPXP�RI���GULYHV�SHU�VHUYHU�

0XOWLSOH�+RVW�$GDSWHU�6XSSRUW �'HYLFHV�LQ�5$,'�DUUD\�FDQ�EH�DWWDFKHG�WR�VHSDUDWH�6&6,�KRVW�DGDSWHUV�IRU�HYHQ�KLJKHU

SHUIRUPDQFH�DQG�JUHDWHU�IDXOW�WROHUDQFH�

.QRZQ�,VVXHV

�'RFXPHQWHG�LQ�$5&VHUYH�5$,'�2SWLRQ�IRU�:LQGRZV�17�Y����5HOHDVH�1RWHV�

)RU�SHUIRUPDQFH�UHDVRQV��WKH�5$,'�2SWLRQ�FKDQJHV�WKH�GHIDXOW�WDSH�EORFN�VL]H�RI�'/7�GULYHV

IURP����.%�WR����.%���:KHQ�WZR�'/7�GULYHV�DUH�DWWDFKHG�WR�WKH�VDPH�6&6,�KRVW�DGDSWHU��WKHUH�LV

D�VLJQLILFDQW�GLIIHUHQFH�LQ�SHUIRUPDQFH�EHWZHHQ�XVLQJ����.%�EORFN�VL]H�DQG����.%�EORFN�VL]H�

,I�\RX�ZLVK�WR�FKDQJH�WKH�GHIDXOW�WDSH�EORFN�VL]H�EDFN�WR����.%��\RX�FDQ�GR�VR�E\�PRGLI\LQJ

VHWWLQJV�LQ�WKH�:LQGRZV�17�UHJLVWU\�

7KH�VHWWLQJV�DUH�OLVWHG�LQ�WKH�+.(<B/2&$/B0$&+,1(�ZLQGRZ�XQGHU�WKH�IROORZLQJ�NH\�

62)7:$5(?&KH\HQQH?$5&VHUYH?&XUUHQW9HUVLRQ?7DSH(QJLQH

��� 5XQ�5(*('7���(;(�IURP�WKH�?�ZLQURRW�?V\VWHP���VXEGLUHFWRU\

��� )URP�WKH�+.(<B/2&$/B0$&+,1(�+LYH�JR�WR�62)7:$5(�?�&KH\HQQH�VXENH\�

��� 6HOHFW�$5&VHUYH�?�&XUUHQW9HUVLRQ�?�7DSH�(QJLQH

��� 6HOHFW�WKH�'HYLFH�QXPEHU�WKDW�WKH�WDSH�GULYH�LV�RQ

��� )URP�WKH�0HQX�%DU�VHOHFW�(GLW�_�$GG�9DOXH

��� ,Q�WKH�9DOXH�ILHOG�W\SH��'HIDXOW%ORFN)DFWRU

��� ,Q�WKH�'DWD�7\SH�ILHOG�FKRRVH��5(*B':25'��FOLFN�2.�

��� ,QSXW�RQH�RI�WKH�IROORZLQJ�YDOXHV�LQ�WKH�6WULQJ�ILHOG����������

�� ������GHIDXOW�

�� ��������.�

�� ��������.�

�� ��������.�

�� ��������.�

�� ����������.�

'HIDXOW%ORFN)DFWRU�¥�6HW�'HIDXOW%ORFN)DFWRU�5(*B':25'���LQ�WKH�'/7�GHYLFH�NH\�WR

FKDQJH�WKH�GHIDXOW�EORFN�VL]H�WR����.%�

x� 6HVVLRQV�DIWHU�D�UHSDLUHG�VHVVLRQ�PXVW�EH�LQGLYLGXDOO\�PHUJHG�

x� %HIRUH�SHUIRUPLQJ�RYHUZULWH�DQ\�WDSH�EDFNXS��HLWKHU�IRU�ILUVW�WDSH�RU�VSDQ�WDSH���PDNH�VXUH

WKH�WDSHV�LQ�WKH�GULYHV�DUH�HUDVHG�RU�IRUPDWWHG�ZLWK�WKH�FXUUHQW�5$,'�GHYLFH��RU�IRUPDWWHG

ZLWK�D�5$,'�GHYLFH�RI�WKH�VDPH�OHYHO�DQG�VL]H�
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&+(<(11(�3527(&7,21�68,7(�7(67%('

7KH�WHVWV�RI�WKH�&KH\HQQH�3URWHFWLRQ�6XLWH�ZHUH�SHUIRUPHG�RQ�&RPSDT�3UR/LDQW������UDFN

PRXQWDEOH�VHUYHUV�ZLWK�RQH�&RPSDT�'/7���'ULYH�7DSH�$UUD\���������5HIHU�WR�7DEOH���IRU

FRPSOHWH�OLVW�RI�WKH�KDUGZDUH�DQG�VRIWZDUH�XVHG�LQ�WHVWLQJ�

7$%/(����&203$4�/$%�6(783

6\VWHP�&RPSRQHQW� &RPSDT�/DE�6HWXS� 7HFK�1RWHV�

2SHUDWLQJ�V\VWHP 06�:LQGRZV�17�6HUYHU

����63�

/RWXV�1RWHV /RWXV�1RWHV���� &KH\HQQH�$5&VHUYH�%DFNXS�$JHQW�Y����GRHV�QRW�VXSSRUW�/RWXV

'RPLQR�SDUWLWLRQHG�VHUYHUV���7KH�PDMRU�EHQHILW�ORVW�LV�WKDW�RI�EHLQJ

DEOH�WR�EDFNXS�RSHQ�ILOHV�RQ�'RPLQR�SDUWLWLRQHG�VHUYHU�RWKHU�WKDQ

WKH�'RPLQR�SDUWLWLRQHG�VHUYHU�ZKRVH�VHUYHU�LG�LV�LQ�WKH�GDWD�GLUHFWRU\

VSHFLILHG�E\�WKH�UHJLVWU\�YDOXH�RI�WKH�VXENH\�VKRZQ�LQ�,PDJH���

&KH\HQQH�$5&VHUYH $5&VHUYH�����63��IRU�17 $5&VHUYH�QHHGV�WKH�ODWHVW�&KH\HQQH�VHUYLFH�SDFN�LQVWDOOHG�EHIRUH

LQVWDOOLQJ�WKH�%DFNXS�$JHQW�Y����IRU�/RWXV�1RWHV���$W�WLPH�RI�WHVW�

VHUYLFH�SDFN���ZDV�WKH�ODWHVW�DYDLODEOH���7KHUH�DUH�VRPH�LQVWDOODWLRQ

QRWHV��VS�QRWHV�ZUL��ZKLFK�FDQ�EH�IRXQG�LQ�WKH�SDWFKHV�DQG

XSJUDGHV�DUHD�DW�ZZZ�FKH\HQQH�FRP�

7KH�,QVWDOO�1RWHV�FRQWDLQ�UHVROXWLRQV�WR�SRVVLEOH�SUREOHPV�WKDW�\RX

PD\�HQFRXQWHU�GXULQJ�WKH�LQVWDOO�

$5&VHUYH�KRVW�VHUYHU &RPSDT�3UR/LDQW����5 7KH�&RPSDT�3UR/LDQW�����5�OLVWHG�KHUH�VHUYHG�DV�WKH�KRVW�VHUYHU

IRU�ERWK�WKH�&KH\HQQH�3URWHFWLRQ�6XLWH�DQG�WKH�/RWXV�1RWHV

DSSOLFDWLRQ�

7KH�VHUYHU�KDV�����0%�5$0�DQG���3��SURFHVVRUV

'RPLQR�KRVW�VHUYHU &RPSDT�3UR/LDQW�����5 7KH�&RPSDT�3UR/LDQW�����5�OLVWHG�KHUH�VHUYHG�DV�WKH�KRVW�VHUYHU

IRU�ERWK�WKH�&KH\HQQH�3URWHFWLRQ�6XLWH�DQG�WKH�/RWXV�1RWHV

DSSOLFDWLRQ�

'/7�7DSH�$UUD\ &RPSDT�'/7�7DSH�$UUD\

0RGHO��

1RWH���7KH�KRVW�6&6,�DGDSWHU�XVHG�WR�FRQQHFW�WKH�WDSH�DUUD\�VKRXOG

EH�IRXQG�LQ�WKH�&KH\HQQH�LQ�WKH�$5&VHUYH���[�IRU�:LQGRZV�17

&HUWLILHG�'HYLFH�/LVW�DQG�LQ�WKH�0LFURVRIW�:LQGRZV�17�+DUGZDUH

&RPSDWLELOLW\�/LVW�

1RWH���:LQGRZV�17�GRHV�QRW�VXSSRUW�(,6$�)DVW�DQG�:LGH�6&6,

&RQWUROOHU�²�&RPSDT�$VVHPEO\�1R�������������5HYLVLRQ�'�

+RZHYHU��:LQGRZV�17�GRHV�VXSSRUW�WKH�)DVW�DQG�:LGH�(PEHGGHG

6&6,�FRQWUROOHU�

'/7�7DSH�'ULYHV ��&RPSDT�'/7�������LQ

'/7�7DSH�$UUD\

7DSH�GULYHV�ZHUH�LQ�'/7�7DSH�$UUD\�������*%�0RGHO��

'/7�7DSH�$UUD\�3DUW�1R�������������

'/7�7DSH�&DUWULGJH�3DUW�1R������������

'/7�7DSH�$UUD\�+RVW�$GDSWHU &RPSDT�)DVW�6&6,�²�

&RQWUROOHU�DQG�&RPSDT

)DVW�DQG�:LGH�6&6,�²��

(PEHGGHG�&RQWUROOHU

)DVW�6&6,�²���$VVHPEO\�1R��������

'DWD�'ULYHV 3UR/LDQW�6WRUDJH�8QLW 7ZR�����*%�)DVW�DQG�:LGH�6&6,V�FRQILJXUHG�Z�5$,'��YLD�&RPSDT

60$57�$UUD\�&RQWUROOHU�

&RQWLQXHG
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�
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�

�

7$%/(����&203$4�/$%�6(783��&217,18('�

6\VWHP�&RPSRQHQW� &RPSDT�/DE�6HWXS� 7HFK�1RWHV�

'DWD�'ULYH�+RVW�$GDSWHU &RPSDT�60$57�$UUD\

&RQWUROOHU

%DFNXS�$JHQW�IRU�/RWXV�1RWHV

6HUYHU

9��� 5HOHDVHG�LQ�ODWH�������Y����FRQWDLQV�QHZ�IHDWXUHV�SUHYLRXVO\�OLVWHG�LQ

VHFWLRQ�WLWOHG�&KH\HQQH�%DFNXS�$JHQW�IRU�/RWXV�1RWHV�Y���

:RUNV�LQ�FRQMXQFWLRQ�ZLWK�&KH\HQQH�2SHQ�)LOHV�$JHQW�

1RWH��<RX�GR�QRW�KDYH�WR�SXUFKDVH�WKH�&KH\HQQH�2SHQ�)LOH�$JHQW

VHSDUDWHO\�

$QWL9LUXV�$JHQW�IRU�/RWXV�1RWHV

6HUYHU

9��� :RUNV�LQ�FRQMXQFWLRQ�Z�&KH\HQQH�,QRFX/$1���IRU�:LQGRZV�17�

7KH�$QWL9LUXV�$JHQW�FDQ�EH�VHW�WR�VFDQ�LQ�5HDO�7LPH���,PPHGLDWH�RU

6FKHGXOHG�YLD�,QRFX/$1�

,QRFX/$1���IRU�17 ,Q�RUGHU�IRU�WKH�$QWL9LUXV�$JHQW�WR�ZRUN��\RX�PXVW�KDYH�,QRFX/$1��

%XLOG�����RU�KLJKHU���7R�ILQG�RXW�ZKDW�EXLOG�OHYHO�RI�,QRFX/$1���\RX

KDYH�LQVWDOOHG��RSHQ�,QRFX/$1�DQG�FOLFN�RQ�WKH�+HOS�²�$ERXW���<RX

ZLOO�VHH�D�VSODVK�VFUHHQ�DSSHDU�ZLWK�WKH�EXLOG�QXPEHU�LQ�WKH�WLWOH�EDU�

7HVW�0HWKRGRORJ\

8VLQJ�WKH�KDUGZDUH�DQG�VRIWZDUH�FRPSRQHQWV�OLVWHG�LQ�7DEOH����&KH\HQQH�$5&VHUYH�ZDV�XVHG�WR

WHVW�WKH�IXQFWLRQDOLW\�DQG�SHUIRUPDQFH�RI�WKH�&KH\HQQH�3URWHFWLRQ�6XLWH�IRU�/RWXV�1RWHV�IRU

:LQGRZV�17�FRPSRQHQWV�

$OO�FRPSRQHQWV�ZHUH�LQVWDOOHG�DQG�WKH�EDFNXSV�ZHUH�SHUIRUPHG�XQDWWHQGHG�ZLWK�WKH�UHVXOWV�QRWHG

IURP�WKH�&KH\HQQH�$5&VHUYH�%DFNXS�ORJV�IRU�HDFK�MRE�

6LQJOH�6WUHDP�%DFNXS

6LQJOH�6WUHDP

$YJ��7KURXJKSXW��0%�PLQ 6RXUFH

��� /RFDO�'RPLQR�6HUYHU

��� 5HPRWH�'RPLQR�6HUYHU

6LQJOH�6WUHDP�%DFNXS�XVLQJ�

&KH\HQQH�%DFNXS�$JHQW

���

���

���

���

���

6RXUFH

$
Y
J
��
7
K
U
X
S
X
W�

0
%
�P

LQ
�

/RFDO�'RPLQR

6HUYHU

5HPRWH

'RPLQR�6HUYHU
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�

�

�

�

�

�

�

�

5$,'���%DFNXS

5$,'��

$YJ��7KURXJKSXW�0%�PLQ 6RXUFH

��� /RFDO�'RPLQR�6HUYHU

��� 5HPRWH�'RPLQR�6HUYHU

5$,'���%DFNXS

5$,'��

$YJ��7KURXJKSXW��0%�PLQ 6RXUFH

��� /RFDO�'RPLQR�6HUYHU

��� 5HPRWH�'RPLQR�6HUYHU

5$,'���%DFNXS�XVLQJ�&KH\HQQH�

%DFNXS�$JHQW

���

���

���

���

���

6RXUFH

$
Y
J
��
7
K
U
X
S
X
W�

0
%
�P

LQ
�

/RFDO�'RPLQR

6HUYHU

5HPRWH

'RPLQR�6HUYHU

5$,'���%DFNXS�XVLQJ�&KH\HQQH�

%DFNXS�$JHQW

���

���

���

���

���

6RXUFH

$
Y
J
��
7
K
U
X
S
X
W�

0
%
�P

LQ
�

/RFDO�'RPLQR

6HUYHU

5HPRWH

'RPLQR�6HUYHU
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�

�

�

�

�

5$,'���%DFNXS

5$,'��

$YJ��7KURXJKSXW��0%�PLQ 6RXUFH

��� /RFDO�'RPLQR�6HUYHU

��� 5HPRWH�'RPLQR�6HUYHU

,Q�HDFK�RI�WKH�EDFNXSV�SHUIRUPHG��WKH�UHPRWH�EDFNXS�ZDV�VOLJKWO\�IDVWHU�GXH�WR�WKH�FRQILJXUDWLRQ

RI�WKH�VRXUFH�UHPRWH�PDFKLQH���7KH�VRXUFH�UHPRWH�&RPSDT�3UR/LDQW������KDG�D�WDSH�DUUD\�ZLWK

QR�IDXOW�WROHUDQFH�YHUVXV�WKH�PLUURULQJ�LQ�WKH�VRXUFH�ORFDO�&RPSDT�3UR/LDQW��������7KLV�ZDV

GHWHUPLQHG�WR�EH�WKH�FDXVH�ZKHQ�PRQLWRULQJ�SHUIRUPDQFH�RI�WKH�GLVN�GULYHV�GXULQJ�WKH�EDFNXSV�

%DFNXS�$JHQW�&RQILJXUDWLRQ

7KH�&KH\HQQH�%DFNXS�$JHQW�IRU�/RWXV�1RWHV�Y����RSHUDWHV�DV�D�:LQGRZV�17�VHUYLFH�DQG�FDQ�EH

FRQILJXUHG�WR�VWDUW�DXWRPDWLFDOO\���7KLV�DOORZV�WKH�%DFNXS�$JHQW�WR�UXQ�ZLWKRXW�UHTXLULQJ�D�XVHU

WR�EH�ORJJHG�LQ�

7KH�XVHU�FDQ�FXVWRPL]H�WKH�SURGXFW�E\�PRGLI\LQJ�VHWWLQJV�LQ�WKH�:LQGRZV�17�5HJLVWU\���7KHUH

DUH�VHWWLQJV�WKDW�FDQ�EH�VHW�E\�XVLQJ�WKH�:LQGRZV�17�5(*('7���XWLOLW\���%DFNXS�$JHQW�VHWWLQJV

DUH�OLVWHG�LQ�WKH�+.(<B/2&$/B0$&+,1(�ZLQGRZ�XQGHU�WKH�IROORZLQJ�NH\�

62)7:$5(?&KH\HQQH?'6$JHQW?&XUUHQW9HUVLRQ?DJHQW?GEDQRWHV

5$,'���%DFNXS�XVLQJ�&KH\HQQH�

%DFNXS�$JHQW

���

���

���

���

���

6RXUFH

$
Y
J
��
7
K
U
X
S
X
W�

0
%
�P

LQ
�

/RFDO�'RPLQR

6HUYHU

5HPRWH

'RPLQR�6HUYHU
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6HYHUDO�RSWLRQDO�VHWWLQJV�DUH�SURYLGHG�IRU�WKH�%DFNXS�$JHQW�XQGHU�WKH�GEDQRWHV�NH\�DV�VKRZQ

EHORZ�

,PDJH����5HJLVWU\�WUHH�RI�/RWXV�1RWHV�'DWDEDVH�$JHQW

$OWHUQDWLYH'DWD'LUHFWRU\�¥�6SHFLILHV�WKH�GHVLUHG�ORFDWLRQ�WR�UHVWRUH�\RXU�/RWXV�1RWHV�GDWDEDVHV

LI�\RX�GR�QRW�ZDQW�WR�UHVWRUH�\RXU�GDWDEDVHV�WR�WKH�RULJLQDO�GLUHFWRU\

'HEXJ�¥�6HW�WKH�GHEXJ�YDOXH�WR�GHEXJ�5(*B':25'����758(��WR�HQDEOH�GHEXJ�IRU�WKH�%DFNXS

$JHQW���(QDEOH�WKLV�ZKHQ�UHTXHVWHG�E\�&KH\HQQH
V�7HFKQLFDO�6XSSRUW���7KH�GHIDXOW�YDOXH�LV��

�)$/6(��

GOO�¥�6SHFLILHV�WKH�ORFDWLRQ�RI�WKH�%DFNXS�$JHQW�ILOHV�

(QFU\SWHG'DWDEDVHV�¥�6SHFLILHV�WKH�)8//�SDWK�VWDWHPHQWV�DQG�ILOHQDPHV�IRU�DQ\�ORFDOO\

HQFU\SWHG�GDWDEDVHV�RQ�WKH�1RWHV�VHUYHU���,I�WKHUH�LV�PRUH�WKDQ�RQH��WKH\�VKRXOG�EH�VHSDUDWHG�E\

FRPPDV�

QVIRQO\�¥�6SHFLILHV�LI�RQO\�GDWDEDVHV�ZLWK�WKH�
�16)�H[WHQVLRQ�ZLOO�EH�EDFNHG�XS

6HFRQGDU\6HUYHU�¥�,I�VKDUHG�PDLO�LV�HQDEOHG�RQ�WKH�1RWHV�VHUYHU�DQG�WKH�$5&VHUYH�0DQDJHU

KDQJV�ZKHQ�EURZVLQJ�WKH�1RWHV�VHUYHU��WKLV�RSWLRQ�VKRXOG�EH�VHW�WR���

%$&.,1*�83�/2786�127(6�'$7$%$6(�) ,/(6

3HUIRUPLQJ�D�EDFNXS�RI�WKH�/RWXV�1RWHV�GDWDEDVH�ILOHV�FRQVLVWV�RI�XVLQJ�WKH�$5&VHUYH�%DFNXS

0DQDJHU���$V�ZLWK�DQ\�W\SH�RI�EDFNXSV�YLD�WKH�$5&VHUYH�%DFNXS�0DQDJHU��VHOHFW�WR�SHUIRUP�DQ

LPPHGLDWH�EDFNXS�RU�D�VFKHGXOHG�EDFNXS�RI�\RXU�/RWXV�1RWHV�VHUYHUV�

%\�GHIDXOW��DOO�GDWDEDVHV�ZLOO�EH�GLVSOD\HG�ZKHQ�VHOHFWLQJ�WKH�/RWXV�1RWHV�6HUYHU�YLD�WKH

$5&VHUYH�EURZVHU�LQ�WKH�%DFNXS�ZLQGRZ���,W�LV�SRVVLEOH�WR�VSHFLI\�WKDW�RQO\�1RWHV�GDWDEDVHV�EH

GLVSOD\HG�LQ�WKH�EURZVHU�DV�QRWHG�LQ�VHFWLRQ�
%DFNXS�$JHQW�&RQILJXUDWLRQ
�

,Q�DGGLWLRQ��WKH�QDPH�RI�WKH�/RWXV�1RWHV�REMHFW�IURP�WKH�GHIDXOW�
/RWXV�1RWHV�6HUYHU
�FDQ�EH

FKDQJHG�WR�WKH�DFWXDO�QDPH�RI�WKH�1RWHV�VHUYHU�ZKHUH�WKH�%DFNXS�$JHQW�KDV�EHHQ�ORDGHG���7KH

127(�

6SHFLI\�WKH�SDWK�RI�WKH�1RWHV�GDWD

GLUHFWRU\�XVLQJ�WKH�YDOXH

1RWHV'DWD3DWK�DV�VKRZQ�LQ

,PDJH����,I�WKH�1RWHV�GDWD

GLUHFWRU\�LV�127�LQ�WKH�17�SDWK

DV�ZHOO��WKH�%DFNXS�$JHQW�ZLOO�QRW

IXQFWLRQ���7KLV�HUURU�GLVSOD\V�

%DFNXS�$JHQW�53&�6HUYLFH�DQG

WKH�%DFNXS�$JHQW�53&�VHUYLFH

ZLOO�VKXW�GRZQ�

127(�

)RU�VKRSV�ZLWK�PRUH�WKDQ�RQH

1RWHV�VHUYHU��WKH�&KH\HQQH

%DFNXS�$JHQW�IRU�/RWXV�1RWHV

PXVW�EH�LQVWDOOHG�RQ�HDFK�1RWHV

VHUYHU���,W�LV�QRW�QHFHVVDU\�WR

LQVWDOO�&KH\HQQH�$5&VHUYH�IRU

17�RQ�HDFK�1RWHV�VHUYHU�

&KH\HQQH�$5&VHUYH�ZLOO

VXFFHVVIXOO\�EDFNXS�D�UHPRWH

/RWXV�1RWHV�VHUYHU�WKDW�KDV�WKH

%DFNXS�$JHQW�ORDGHG�
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�

QDPH�FKDQJH�FDQ�EH�PDGH�LQ�WKH�:LQGRZV�17�5HJLVWU\�IRU�WKH�YDOXH�QDPH�LQ�WKH�VXENH\�DV

VKRZQ�LQ�)LJXUH���

7KH�$5&VHUYH�EURZVHU�ZLOO�DSSHDU�DV�VKRZQ�LQ�)LJXUH���

)LJXUH����$5&VHUYH�EURZVHU�OLVWLQJ�1RWHV�VHUYHU

3HUIRUPDQFH�0HDVXUHPHQWV

7R�PDQDJH�SHUIRUPDQFH�HIIHFWLYHO\��HYDOXDWH�EDFNXS�SHUIRUPDQFH�UHJXODUO\�WR�RSWLPL]H�WKH

HIILFLHQF\�RI�\RXU�/RWXV�1RWHV�VHUYHU�RU�VHUYHUV���$OWKRXJK�LW�LV�PRUH�FRPPRQ�IRU�EDFNXSV�WR�EH

SHUIRUPHG�RYHUQLJKW�DQG�WKHUHIRUH�KRVW�VHUYHU�SHUIRUPDQFH�LV�QRW�FULWLFDO��RYHUQLJKW�LV�WKH�PLGGOH

RI�WKH�GD\�IRU�DQ�RIILFH�RQ�WKH�RWKHU�VLGH�RI�WKH�ZRUOG���7KHUHIRUH��IRU�/RWXV�1RWHV�PLVVLRQ�FULWLFDO

GDWDEDVHV�WKDW�DUH�SURQH�WR�EHLQJ�LQ�XVH�KHQFH�RSHQ�DW�DQ\�WLPH�GXULQJ�WKH����KRXUV�RI�D�GD\��DQ

RSWLPL]HG�$5&VHUYH�KRVW�VHUYHU�ZLOO�HQVXUH�WKRVH�GDWDEDVHV�DUH�EDFNHG�XS�DV�TXLFN�DV�WKH

KDUGZDUH�SHUPLWV�

,W�LV�EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU�WR�GLVFXVV�DOO�WKH�SRVVLEOH�WXQLQJ�SDUDPHWHUV�WKDW�FDQ�EH

PDQLSXODWHG�WR�RSWLPL]H�\RXU�EDFNXS�SHUIRUPDQFH���+RZHYHU��DV�LQ�DQ\�KRVW�VHUYHU�RSWLPL]DWLRQ

DWWHPSW��WKHUH�DUH�NH\�DUHDV�WR�REVHUYH�

x� 6\VWHP�SURFHVVRU

x� 'LVN�FKDQQHO

x� 1,&�FKDQQHO

x� 0HPRU\�8WLOL]DWLRQ

:LQGRZV�17�3HUIRUPDQFH�0RQLWRU�LV�DQ�H[FHOOHQW�WRRO�IRU�REVHUYLQJ�WKH�DERYH�V\VWHP

FRPSRQHQWV�

127(�

/RWXV�1RWHV�PXVW�EH�UXQQLQJ�RQ

WKH�VHUYHU�WR�EH�DEOH�WR�EDFNXS

DQ\�GDWDEDVHV�
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�
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�

�

�
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�

�

�

�

�

�

�

�

�

�

�

$V�SUHYLRXVO\�QRWHG��&RPSDT�KDV�FRQGXFWHG�SHUIRUPDQFH�WHVWV�ZLWK�GLIIHUHQW�GLVN�VXEV\VWHP

FRQILJXUDWLRQV���,Q�RQH�WHVW�FRQGXFWHG��&RPSDT�XVHG�WKH�&RPSOHWLRQ�SRUW�,�2�WHVW�XWLOLW\�SURYLGHG

ZLWK�WKH�&RPSDT�5HVRXUFH�.LW�IRU�:LQGRZV�17�

%DVLFDOO\����FRQILJXUDWLRQV�ZHUH�WHVWHG���,Q�RQH�FDVH��&RPSDT�MXVW�RSHUDWHG�DQ�LQFUHDVLQJ�QXPEHU

RI�GLVN�GULYHV�RQ���6&6,�FKDQQHO�RI�D�60$57���FRQWUROOHU���,Q�WKH�RWKHU�FDVH��&RPSDT

GLVWULEXWHG�DQ�LQFUHDVLQJ�QXPEHU�RI�GLVN�GULYHV�HTXDOO\�RYHU�WKH���6&6,�FKDQQHOV�RI�WKH�60$57�

��FRQWUROOHU���6LQFH�5$,'���LV�D�YHU\�FRVW�HIIHFWLYH�IDXOW�WROHUDQFH�PHFKDQLVP��&RPSDT�VWDUWHG�RXW

ZLWK�5$,'��FRQILJXUDWLRQV���+RZHYHU�DV�ZULWH�DFFHVVHV�WR�D�5$,'��YROXPH�QDWXUDOO\�FDUU\�WKH

EXUGHQ�RI�WKH�DGGLWLRQDO�UHDG�DQG�ZULWH�DFFHVV�IRU�WKH�SDULW\�JHQHUDWLRQ��&RPSDT�DOVR�ORRNHG�DW�D

IHZ�5$,'��FRQILJXUDWLRQV�

7KH�IROORZLQJ�GLDJUDP�GHSLFWV�PRUH�GHWDLOV�RI�WKH���DQG���6&6,�FKDQQHO�FRQILJXUDWLRQ�ZLWK�WKH

H[DPSOH�RI�D���GLVN�FRQILJXUDWLRQ�

x� ��;�����*%�GLVNV

x� 60$57���FRQWUROOHU

x� ��GLVNV�FRQQHFWHG�WR�RQH�6&6,�FKDQQHO

,Q�WKH�WHVWV�ZLWK�WZR�6&6,�FKDQQHOV��&RPSDT�GLVWULEXWHG�WKH�GLVNV�HTXDOO\�WR�WKH�WZR�GLVN
FDELQHWV�

x� ��[�����*%�GLVNV

x� 60$57���FRQWUROOHU

x� ��GLVNV�DW�6&6,�FKDQQHO��

x� ��GLVNV�DW�6&6,�FKDQQHO��

&RPSDT�GLG�WHVWV�IURP�WKUHH�GLVNV��ZKLFK�PHDQV�WKH�PLQLPXP�IRU�D�5$,'��FRQILJXUDWLRQ�ZDV�XS

WR�WHQ�GLVNV�
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�

�

�

�

�

�

�

�

�

7$%/(����',6.�68%6<67(0�3(5)250$1&(�21�5$,'���&21),*85$7,216

5$,'���GLVN�FRQILJXUDWLRQ 5HDG�SHUIRUPDQFH�LQ�*%�K :ULWH�SHUIRUPDQFH�LQ�*%�K

�[����*%�GLVNV�RQ���6&6,�FKDQQHO �� ��

�[����*%�GLVNV�RQ���6&6,�FKDQQHOV �� ��

�[����*%�GLVNV�RQ���6&6,�FKDQQHO �� ��

�[����*%�GLVNV�RQ���6&6,�FKDQQHOV �� ��

�[����*%�GLVNV�RQ���6&6,�FKDQQHO �� ��

�[����*%�GLVNV�RQ���6&6,�FKDQQHOV �� ��

�[����*%�GLVNV�RQ���6&6,�FKDQQHO �� ��

�[����*%�GLVNV�RQ���6&6,�FKDQQHOV �� ��

�[����*%�GLVNV�RQ���6&6,�FKDQQHOV �� ��

�[����*%�GLVNV�RQ���6&6,�FKDQQHOV �� ��

�[����*%�GLVNV�RQ���6&6,�FKDQQHOV �� ��

��[����*%�GLVNV�RQ���6&6,�FKDQQHOV �� ��

7R�JHW�WKH�PD[LPXP�SHUIRUPDQFH��&RPSDT�DOVR�GLG�VRPH�WHVWV�ZLWK�5$,'��DQG�5$,'�

FRQILJXUDWLRQV���,W�ZDV�FRQFOXGHG�WKDW�LQ�RUGHU�WR�REWDLQ�WKH�EHVW�ZULWHV�SHUIRUPDQFH��\RX�KDYH�WR

VHW�WKH�6WULSH�)DFWRU�RI�WKH�&RPSDT�60$57�$UUD\�FRQWUROOHU�WR������)RU�5$,'��FRQILJXUDWLRQV�

WKH�GHIDXOW�VHWWLQJ�LV�DOUHDG\������)RU�5$,'��DQG�5$,'��FRQILJXUDWLRQV�WKH�GHIDXOW�YDOXH�LV�����

7R�FKDQJH�WKH�6WULSH�)DFWRU�RI�WKH�&RPSDT�60$57���$UUD\�FRQWUROOHU��WKH�&RPSDT�XWLOLW\

&21),*�(;(�ZDV�XVHG���7DEOH���VKRZV�WKH�PD[LPXP�QXPEHUV�RSWLPL]HG�IRU�WKH�ZULWH

SHUIRUPDQFH�

7$%/(����',6.�68%6<67(0�3(5)250$1&(�2)�5$,'��$1'�5$,'�
&21),*85$7,216

5$,'���5$,'��GLVN�FRQILJXUDWLRQ�6WULSH�)DFWRU���� 5HDG�SHUIRUPDQFH�LQ�*%�K� :ULWH�SHUIRUPDQFH�LQ�*%�K�

��[����*%�5$,'� �� ��

��[����*%�5$,'� �� ��

��;����*%�5$,'� �� ��

��;����*%�5$,'� �� ��

�;����*%�5$,'��RQ���6&6,�FKDQQHO �� ��

$V�\RX�FDQ�VHH�LQ�7DEOH����WKH�EHVW�ZULWH�SHUIRUPDQFH�WKDW�LV�LPSRUWDQW�IRU�WKH�UHVWRUH�SURFHVV�LV

���*%�K�ZLWK����GLVNV�LQ�5$,'��FRQILJXUDWLRQ�¥�QR�IDXOW�WROHUDQFH�

7KH�IDVWHVW�IDXOW�WROHUDQFH�FRQILJXUDWLRQ�WKDW�FDQ�EH�LPSOHPHQWHG�LV�D�5$,'��FRQILJXUDWLRQ�ZLWK

���GLVNV���:LWK�WKH�5$,'��FRQILJXUDWLRQ��&RPSDT�JRW�D�UHDG�UDWH�RI����*%�K�DQG�D�ZULWH�UDWH�RI

���*%�K���7KH�ODVW�WZR�QXPEHUV�VKRZ�WKDW�WKH�RYHUKHDG�LQ�WKH�ZULWH�SURFHVV�RI�D�5$,'�

FRQILJXUDWLRQ�LV�QRW�YHU\�KLJK�����*%�K�YV�����*%�K��
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,Q�XWLOL]LQJ�D�60$57���$UUD\�FRQWUROOHU�ZLWK�\RXU�KDUG�GLVNV��QRWH�WKDW�WKHUH�LV�DOVR�D�IHDWXUH�WR

FKDQJH�WKH�FDFKH�VHWWLQJV�RI�WKH�&RPSDT�60$57���$UUD\�FRQWUROOHU���)RU�DOO�WKHVH�WHVWV��WKH

60$57���$UUD\�FRQWUROOHU�FDFKH�ZDV�VHW�WR�����UHDG�DQG�����ZULWH���&KDQJLQJ�WKH�60$57��

FDFKH�FRQILJXUDWLRQ�GLG�QRW�LPSURYH�WKH�GLVN�SHUIRUPDQFH�LQ�WKH�SDUWLFXODU�WHVW�HQYLURQPHQW�DV

7DEOH���VKRZV�

7$%/(����&203$5,621�2)�',))(5(17�&$&+(�&21),*85$7,216

&DFKH�FRQILJXUDWLRQ�

���[��*%�GLVNV�RQ���6&6,V�

5HDG�SHUIRUPDQFH�LQ

*%�K�

:ULWH�SHUIRUPDQFH�LQ�*%�K�

����UHDG������ZULWH �� ��

���UHDG�������ZULWH �� ��

�����UHDG�����ZULWH �� ��

5(6725,1*�$�'$7$%$6(

,Q�D�1RWHV�HQYLURQPHQW��WKHUH�DUH�PDQ\�GDWDEDVHV�ZKLFK�DUH�FULWLFDO�WR�WKH�RSHUDWLRQ�RI�D�1RWHV

GRPDLQ�DQG�LQ�DGGLWLRQ��DQ\ZKHUH�ZKHUH�1RWHV�LV�GHSOR\HG��WKHUH�ZLOO�EH�FULWLFDO�ZRUNIORZ

GDWDEDVHV�ZKHWKHU�GHVLJQHG�E\�LQ�KRXVH�GHYHORSHUV�RU�WKLUG�SDUW\�GHYHORSHUV�

3HUKDSV�WKH�PRVW�FULWLFDO�GDWDEDVH�RI�DOO��DW�OHDVW�IURP�DQ�DGPLQLVWUDWLRQ�VWDQGSRLQW��LV�WKH�3XEOLF

1DPH�DQG�$GGUHVV�%RRN��DOVR�NQRZQ�DV�1$0(6�16)�

$5&VHUYH�SURYLGHV�5HVWRUH�E\�7UHH��7DSH�DQG�4XHU\���7KH�VHOHFWHG�LWHPV�DUH�UHVWRUH�ILOH�E\�ILOH�

8VLQJ�WKH�&KH\HQQH�%DFNXS�$JHQW�IRU�/RWXV�1RWHV��\RX�FDQ�UHVWRUH�DQ�LPSRUWDQW�ILOH�VXFK�DV�WKH

3XEOLF�1DPH�DQG�$GGUHVV�%RRN�WR�D�SUH�GHWHUPLQHG�GLUHFWRU\�RWKHU�WKDQ�WKH�RULJLQDO�GLUHFWRU\�

<RX�FDQ�VHOHFW�WKH�GLUHFWRU\�WR�ZKLFK�\RX�ZDQW�\RXU�1RWHV�GDWDEDVH�UHVWRUHG�XVLQJ�5(*('7��

XQGHU�WKH�VXENH\�GEDQRWHV�XVLQJ�WKH�YDOXH�$OWHUQDWLYH'DWD'LUHFWRU\�VKRZQ�LQ�,PDJH�����2I

FRXUVH��\RX�FDQ�DOVR�FKRRVH�WR�UHVWRUH�WKH�ILOH�WR�LWV�RULJLQDO�ORFDWLRQ���7KH�PHWKRG�\RX�FKRRVH

ZRXOG�GHSHQG�HQWLUHO\�RQ�WKH�VLWXDWLRQ�DW�KDQG�

,I��IRU�H[DPSOH��RQH�RI�\RXU�1RWHV�DGPLQLVWUDWRUV�LQDGYHUWHQWO\�GHOHWHV�D�9LHZ�IURP�WKH�3XEOLF

1DPH�DQG�$GGUHVV�%RRN�ZKLFK�JHWV�UHSOLFDWHG�WKURXJKRXW�\RXU�HQWLUH�GRPDLQ�EHIRUH�WKH�GDPDJH

LV�GLVFRYHUHG��EXW�WKLV�9LHZ�LV�QRW�SUHYHQWLQJ�\RXU�XVHUV�IURP�DXWKHQWLFDWLQJ�ZLWK�WKH�1RWHV�VHUYHU

DQG�DFFHVVLQJ�GDWDEDVHV�RU�PDLO�ILOHV��WKHQ�\RX�ZRXOG�SUREDEO\�RSW�WR�UHVWRUH�WKH�3XEOLF�1DPH�DQG

$GGUHVV�%RRN�WR�DQ�DOWHUQDWLYH�GLUHFWRU\���7KLV�ZD\�\RX�ZLOO�VDYH�WLPH�RQ�WKH�UHVWRUH�SURFHVV�

7KHQ�DOO�\RX�ZRXOG�KDYH�WR�GR�LV�FRS\�WKH�UHVWRUHG�1$0(6�16)�WR�LWV�RULJLQDO�GDWD�GLUHFWRU\�DW�D

ODWHU�WLPH��UHSOLFDWH�LW�DFURVV�\RXU�GRPDLQ�DQG�\RX
UH�EDFN�LQ�EXVLQHVV�
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7R�UHVWRUH�D�/RWXV�1RWHV�GDWDEDVH��GR�WKH�IROORZLQJ�

��� 6HOHFW�5HVWRUH�IURP�WKH�4XLFN�$FFHVV�ER[�

7KH�5HVWRUH�0DQDJHU�DSSHDUV���$�SDUW�RI�LW�LV�VKRZQ�LQ�)LJXUH���

)LJXUH����6FUHHQVKRW�RI�WKH�5HVWRUH�0DQDJHU

��� 6HOHFW�WKH�5HVWRUH�E\�7UHH�RSWLRQ�

��� )URP�WKH�6RXUFH�VFUHHQ��VHOHFW�WKH�LFRQ�IRU�WKH�EDFNHG�XS�GDWDEDVH�\RX�ZDQW�WR�UHVWRUH��WKHQ

VHOHFW�WKH�LQGLYLGXDO�GDWDEDVH�ILOHV�LQ�WKH�H[SDQGHG�WUHH�

��� ,I�\RX�KDYH�SUHYLRXVO\�EDFNHG�XS�WKLV�GDWDEDVH��FOLFN�WKH�9HUVLRQ�+LVWRU\�GLDORJ�ER[�RQ�WKH

5HVWRUH�0DQDJHU�

127(�

7KLV�YLHZ�DOORZV�\RX�WR�YLHZ�DQG

VHOHFW�WKH�LQGLYLGXDO�GDWDEDVHV

\RX�EDFNHG�XS�RQ�WDSH�PHGLD�

�
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��� 2Q�WKH�'HVWLQDWLRQ�WDE��VHOHFW�WKH�5HVWRUH�ILOHV�WR�WKHLU�RULJLQDO�ORFDWLRQ�FKHFN�ER[���<RX�PD\

RSWLRQDOO\�FKRRVH�WR�GHVHOHFW�WKLV�FKHFN�ER[�DV�DIRUHPHQWLRQHG�DQG�DV�VKRZQ�LQ�)LJXUH���

)LJXUH����6HOHFWLQJ�'HVWLQDWLRQ�IRU�5HVWRUH

7KH�IROORZLQJ�UHVXOWV�ZHUH�REWDLQHG�XVLQJ�WKH�FRQILJXUDWLRQ�WHVWEHG�VKRZQ�LQ�7DEOH�����5HVXOWV

ZLOO�YDU\�GHSHQGLQJ�RQ�WKH�FRQILJXUDWLRQ�\RX�FKRRVH��ZKHWKHU�LW�EH�5$,'���5$,'��RU�5$,'���RQ

\RXU�'/7�WDSH�DUUD\���,Q�DGGLWLRQ��\RX�ZLOO�KDYH�WKH�RSWLRQ�RI�FKRRVLQJ�WKH�QXPEHU�RI�KRVW�6&6,

DGDSWHUV�WR�XVH�ZLWK�\RXU�'/7�WDSH�DUUD\�

5$,'���5HVWRUH

5$,'���5HVWRUH�8VLQJ�&KH\HQQH�

%DFNXS�$JHQW

�

��

���

���

�

$
Y
J
��
7
K
U
X
S
X
W�

0
%
�P

LQ
�

/RFDO�'RPLQR

6HUYHU

5HPRWH

'RPLQR�6HUYHU
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�
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�

�

�

�

�

�

�

�

�

�

�

�

�

5$,'���5HVWRUH

5$,'���5HVWRUH

5$,'���5HVWRUH�8VLQJ�&KH\HQQH�

%DFNXS�$JHQW

�

��

���

���

�

$
Y
J
��
7
K
U
X
S
X
W�

0
%
�P

LQ
�

/RFDO�'RPLQR

6HUYHU

5HPRWH

'RPLQR

6HUYHU

5$,'���5HVWRUH�8VLQJ�&KH\HQQH�

%DFNXS�$JHQW

�

��

���

���

6RXUFH

$
Y
J
��
7
K
U
X
S
X
W�

0
%
�P

LQ
�

/RFDO�'RPLQR

6HUYHU

5HPRWH

'RPLQR

6HUYHU
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�
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�

�

�

6800$5<

&KH\HQQH�KDV�GHOLYHUHG�WKH�3URWHFWLRQ�6XLWH�IRU�/RWXV�1RWHV�IRU�:LQGRZV�17���7KH�JRDO�RI�WKLV

SDFNDJH�LV�WR�UHVROYH�WZR�PDMRU�FRQFHUQV�1RWHV�DGPLQLVWUDWRUV�IDFH���EDFNLQJ�XS�RSHQ�ILOHV�DQG

SURWHFWLQJ�WKHLU�PHVVDJLQJ�V\VWHP�IURP�YLUXVHV�

7KH�EDFNLQJ�XS�RI�RSHQ�ILOHV�ZDV�VXFFHVVIXO���%DFNXSV�RI�DOO�WKH�/RWXV�1RWHV�GDWD�GLUHFWRU\��16)

ILOHV��1RWHV�GDWDEDVHV��ZHUH�SHUIRUPHG�UHSHDWHGO\�ZLWK�GLIIHUHQW�WDSH�DUUD\�FRQILJXUDWLRQV�

x� &RPSDT�'/7�7DSH�$UUD\�FRQILJXUHG�LQ�5$,'���XVLQJ�$5&VHUYH�5$,'�2SWLRQ�GHOLYHUHG�WKH

KLJKHVW�WKURXJKSXW�ORJJHG�DW�����0%�PLQ��XVLQJ�WKH�WHVWEHG�GRFXPHQWHG�LQ�WKLV�SDSHU�

x� &RPSDT�'/7�7DSH�$UUD\�FRQILJXUHG�LQ�5$,'���YLD�$5&VHUYH�5$,'�2SWLRQ�GHOLYHUHG�WKH

KLJKHVW�WKURXJKSXW�ORJJHG�DW�����0%�PLQ��XVLQJ�WKH�WHVWEHG�FRQILJXUDWLRQ�LQ�WKLV�SDSHU�

7KH�UHVWRUH�UDWH�LV�OLPLWHG�E\�WKH�ZULWH�SHUIRUPDQFH�RI�WKH�GLVN�VXEV\VWHP��ZKLFK�LV�GHULYHG�IURP

\RXU�KDUG�GULYH�FRQILJXUDWLRQ���'LVN�FKDQQHO��&38�FKDQQHO��PHPRU\��QHWZRUN�XWLOL]DWLRQ�DQG

'/7�WDSH�DUUD\�FRQILJXUDWLRQV�DIIHFW�WKH�EDFNXS�UDWH�

&KH\HQQH
V�5$,'�2SWLRQ�IRU�$5&VHUYH�:LQGRZV�17�(GLWLRQ�LV�D�PXVW�LI�\RX�DUH�XVLQJ�D�'/7

WDSH�DUUD\�

7KH�KDUGZDUH�FRQILJXUDWLRQ�ZLOO�GHSHQG�RQ�WKH�VL]H�RI�WKH�EXVLQHVV���8VLQJ�WKH�SHUIRUPDQFH

JXLGHOLQHV�LQ�WKLV�SDSHU��&RPSDT�FXVWRPHUV�VKRXOG�JHW�D�IHHO�IRU�ZKDW�W\SH�RI�FRQILJXUDWLRQ�WKH\

UHTXLUH�


