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� 1HZ�,QSXW�2XWSXW
� -DYD�:HE�6WDUW
� /RJJLQJ
� $VVHUWLRQ�IDFLOLW\
� ([FHSWLRQV
� &ROOHFWLRQV
� 5HJXODU�([SUHVVLRQV



1HZ�,QSXW�2XWSXW
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'0&6�78/

7KH�1HZ�,�2��1,2��$3,�LQWURGXFHG�LQ�-'.�����SURYLGHV�D�
FRPSOHWHO\�QHZ�PRGHO�RI�ORZ�OHYHO�,�2��

8QOLNH�WKH�RULJLQDO�,�2�OLEUDULHV�LQ�WKH�MDYD�LR�SDFNDJH��ZKLFK�ZHUH�
VWURQJO\�VWUHDP�RULHQWHG��WKH�1HZ�,�2�$3,�LQ�WKH�MDYD�QLR�SDFNDJH�
LV�EORFN�RULHQWHG��7KLV�PHDQV�WKDW�,�2�RSHUDWLRQV��ZKHUHYHU�
SRVVLEOH��DUH�SHUIRUPHG�RQ�ODUJH�EORFNV�RI�GDWD�LQ�D�VLQJOH�VWHS��
UDWKHU�WKDQ�RQ�RQH�E\WH�RU�FKDUDFWHU�DW�D�WLPH�

&KDQQHOV�DQG�EXIIHUV�UHSUHVHQW�WKH�WZR�EDVLF�DEVWUDFWLRQV�ZLWKLQ
WKH�1HZ�,�2�$3,��



&KDQQHOV
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&KDQQHOV�FRUUHVSRQG�URXJKO\�WR�LQSXW�DQG�RXWSXW�VWUHDPV��WKH\�
DUH�VRXUFHV�DQG�VLQNV�IRU�VHTXHQWLDO�GDWD��

+RZHYHU��ZKHUHDV�LQSXW�DQG�RXWSXW�VWUHDPV�GHDO�PRVW�GLUHFWO\�
ZLWK�VLQJOH�E\WHV��FKDQQHOV�UHDG�DQG�ZULWH�GDWD�LQ�FKXQNV�

$GGLWLRQDOO\��D�FKDQQHO�FDQ�EH�ELGLUHFWLRQDO��LQ�ZKLFK�FDVH�LW�
FRUUHVSRQGV�WR�ERWK�DQ�LQSXW�VWUHDP�DQG�DQ�RXWSXW�VWUHDP�



%XIIHUV
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7KH�FKXQNV�RI�GDWD�WKDW�DUH�ZULWWHQ�WR�DQG�UHDG�IURP�FKDQQHOV�DUH�
FRQWDLQHG�LQ�REMHFWV�FDOOHG�EXIIHUV�

$�EXIIHU�LV�DQ�DUUD\�RI�GDWD�HQFORVHG�LQ�DQ�DEVWUDFWLRQ�WKDW�PDNHV�
UHDGLQJ�IURP��DQG�ZULWLQJ�WR��FKDQQHOV�HDV\�DQG�FRQYHQLHQW�



&RS\LQJ�ILOHV�H[DPSOH

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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LPSRUW�MDYD�LR�
�
LPSRUW�MDYD�QLR�
�
LPSRUW�MDYD�QLR�FKDQQHOV�
�
SXEOLF�FODVV�&RS\)LOH
^
VWDWLF�SXEOLF�YRLG�PDLQ��6WULQJ�DUJV>@���WKURZV�([FHSWLRQ�^
6WULQJ�LQILOH� �DUJV>�@��RXWILOH� �DUJV>�@�
)LOH,QSXW6WUHDP�ILQ� �QHZ�)LOH,QSXW6WUHDP��LQILOH���
)LOH2XWSXW6WUHDP�IRXW� �QHZ�)LOH2XWSXW6WUHDP��RXWILOH���



&RS\LQJ�ILOHV�H[DPSOH���
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'0&6�78/

)LOH&KDQQHO�LQF� �ILQ�JHW&KDQQHO���
)LOH&KDQQHO�RXWF� �IRXW�JHW&KDQQHO���
%\WH%XIIHU�EXIIHU� �%\WH%XIIHU�DOORFDWH���������
ZKLOH��WUXH��^
LQW�UHW� �LQF�UHDG��EXIIHU���
LI��UHW  �������QRWKLQJ�OHIW�WR�UHDG
EUHDN�
EXIIHU�IOLS��� ���SUHSDUH�EXIIHU�WR�UHDGLQJ
RXWF�ZULWH��EXIIHU���
EXIIHU�FOHDU���� ���0DNH�URRP�IRU�WKH�QH[W�UHDG
`�`�`



-DYD�:HE�6WDUW

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

� -DYD�:HE�6WDUW��-$:6� LV�D�QHZ�DSSOLFDWLRQ�GHSOR\PHQW�
V\VWHP��
� ,W�DOORZV�\RX�WR�LQVWDOO�VRIWZDUH�ZLWK�D�VLQJOH�FOLFN�ZLWKLQ�D�ZHE�
EURZVHU�WKDW�KDV�EHHQ�HQKDQFHG�ZLWK�WKH�-DYD�:HE�6WDUW�SOXJ�
LQ�
� ,W�WUDQVSDUHQWO\�KDQGOHV�FRPSOH[�LQVWDOODWLRQ�SURFHGXUHV��DQG�LW�
FDFKHV�VRIWZDUH�RQ�WKH�ORFDO�KDUG�GULYH�VR�WKDW�VXFFHVVLYH�
H[HFXWLRQV�RI�WKH�SURJUDP�DUH�DV�IDVW�DV�SRVVLEOH��
� ,W�FDQ�HYHQ�XVH�GLIIHUHQW�YHUVLRQV�RI�WKH�-'.�IRU�GLIIHUHQW�
DSSOLFDWLRQV��DQG�ZLOO�GRZQORDG�QHZ�YHUVLRQV�LI�WKDW�LV�UHTXLUHG E\�
WKH�DSSOLFDWLRQV�
� -DYD�:HE�6WDUW�GRHV�QRW�UHTXLUH�WKDW�DQ\�VSHFLDO�PRGLILFDWLRQV�
EH�PDGH�WR�DQ�DSSOLFDWLRQ�EHIRUH�LW�FDQ�EH�XVHG�ZLWKLQ�WKH�V\VWHP��



-DYD�:HE�6WDUW���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

-$:6�H[HFXWH�DSSOLFDWLRQV�ZLWKLQ�D�VDQGER[��IRU�VHFXULW\�
UHDVRQV��7KLV�VHFXULW\�EDUULHU�FDQ�EH�E\SDVVHG�E\�WUXVWHG�
DSSOLFDWLRQV��DSSOLFDWLRQV�WKDW�KDYH�EHHQ�GLJLWDOO\�VLJQHG�E\�D�
WUXVWHG�SDUW\���
8QWUXVWHG�DSSOLFDWLRQV�DUH�SURYLGHG�ZLWK�OLPLWHG�V\VWHP�DFFHVV�YLD�
WKH�MDYD[�MQOS�SDFNDJH�
-$:6�LV�EDVHG�RQ�WKH�-DYD�1HWZRUN�/DXQFKLQJ�3URWRFRO 	�$3,�
�-1/3���
-1/3 LV�WKH�XQGHUO\LQJ�WHFKQRORJ\�WKDW�GHILQHV�WKH�XQGHUO\LQJ�
DEVWUDFWLRQV��-$:6�LV�WKH�UHIHUHQFH�LPSOHPHQWDWLRQ�
-$:6�UHSUHVHQWV�D�EULGJH EHWZHHQ�DSSOHWV�DQG�IXOO�IOHGJHG�
DSSOLFDWLRQV��FRPELQLQJ��DV�PXFK�DV�SRVVLEOH��WKH�EHVW�IHDWXUHV�RI�
ERWK�



-$:6��H[HFXWLRQ�PRGHO

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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7KH�DSSOLFDWLRQ�ILOHV²GDWD�DQG�-DYD�FODVVHV²DUH�SODFHG�RQ�WKH�
ZHE�VHUYHU�DORQJ�ZLWK�D�VSHFLDO�ODXQFK�ILOH��-1/3�ILOH�
:KHQ�D�-$:6�DSSOLFDWLRQ�LV�ODXQFKHG��LW�LV�GRZQORDGHG�IURP�WKH�
ZHE�VHUYHU��XQOHVV�LW�KDV�DOUHDG\�EHHQ�GRZQORDGHG��7KH�H[DFW�
ZD\�WKH�XVHU�LQLWLDWHV�WKH�DSSOLFDWLRQ�GHSHQGV�RQ�WKH�RSHUDWLQJ�
V\VWHP��EXW�IRU�DOO�SODWIRUPV��WKHUH�LV�D�FHQWUDO�FOLHQW�SURJUDP
FDOOHG�WKH�$SSOLFDWLRQ�0DQDJHU� 7KLV�SURJUDP�GLVSOD\V�D�OLVW�RI�
-$:6�DSSOLFDWLRQV�WKDW�LW�NQRZV�DERXW��LQFOXGLQJ�WKRVH�WKDW�ZHUH
ILUVW�ODXQFKHG�YLD�D�OLQN�LQ�D�ZHE�EURZVHU�
-$:6�DSSOLFDWLRQV�FDQ�DOVR�EH�UXQ�LQ�RIIOLQH�PRGH��,I�D�-$:6�
DSSOLFDWLRQ�LV�IXOO\�GRZQORDGHG�DQG�GRHV�QRW�LWVHOI�UHTXLUH�QHWZRUN�
DFFHVV��WKHQ�LW�FDQ�EH�UXQ�ZLWKRXW�DFFHVV�WR�WKH�VHUYHU�IURP�ZKLFK�
LW�ZDV�GRZQORDGHG�



-/13�ODXQFK�ILOH�H[DPSOH

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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�"[PO�YHUVLRQ ������HQFRGLQJ �XWI���"!
�MQOS�VSHF �������FRGHEDVH �KWWS���VHUYHU�3LFR'UDZ��
���� 7KH�UHODWLYH�85/�RI�WKLV�ILOH���!
KUHI �3LFR'UDZ�MQOS�!
�LQIRUPDWLRQ!
�WLWOH!3LFR'UDZ��WLWOH!
���� $�ZHE�SDJH�FRQWDLQLQJ�PRUH�LQIRUPDWLRQ�DERXW�WKH
DSSOLFDWLRQ��7KLV�85/�ZLOO�EH�GLVSOD\HG�LQ
WKH�-$:6�$SSOLFDWLRQ�0DQDJHU���!
�KRPHSDJH�KUHI �KWWS���ZZZ�PDQQLQJ�FRP���!



-/13�ODXQFK�ILOH�H[DPSOH���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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�GHVFULSWLRQ!3LFR'UDZ��GHVFULSWLRQ!
�GHVFULSWLRQ�NLQG �VKRUW�!
$�
YHU\
�WLQ\�GUDZ�SURJUDP��GHVFULSWLRQ!
���� $�85/�SRLQWLQJ�DW�D�*,)�RU�-3*�LFRQ�ILOH���!
�LFRQ�KUHI �LPDJHV�SLFRGUDZ�MSJ��!
���� 'HFODUHV�WKDW�WKH�DSSOLFDWLRQ�FDQ�UXQ�ZLWKRXW
DFFHVV�WR�WKH�VHUYHU�LW�ZDV�GRZQORDGHG�IURP���!
�RIIOLQH�DOORZHG�!
��LQIRUPDWLRQ!



-/13�ODXQFK�ILOH�H[DPSOH���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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�VHFXULW\!
���� 5HTXHVW�WKDW�WKH�DSSOLFDWLRQ�EH�JLYHQ�IXOO�DFFHVV�WR�WKH�ORFDO�
�H[HFXWLQJ��PDFKLQH��DV�LI�LW�ZHUH�D�UHJXODU�-DYD�DSSOLFDWLRQ��
5HTXLUHV�WKDW�DOO�-$5�ILOHV�EH�VLJQHGE\�D�WUXVWHG�SDUW\���!
�DOO�SHUPLVVLRQV�!
��VHFXULW\!
�UHVRXUFHV!
���� 6SHFLI\�WKH�YHUVLRQV�RI�WKH�-DYD�5XQWLPH�(QYLURQPHQW��-5(��
WKDW�DUH�VXSSRUWHG�E\�WKH�DSSOLFDWLRQ��0XOWLSOH�HQWULHV�RI�WKLV�NLQG�
DUH�DOORZHG��LQ�ZKLFK�FDVH�WKH\�DUH�FRQVLGHUHG�WR�EH�LQ�RUGHU�RI
SUHIHUHQFH���!
�M�VH�YHUVLRQ ������!



-/13�ODXQFK�ILOH�H[DPSOH���
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���� 6SHFLI\�WKH�UHODWLYH�85/�RI�D�-$5�ILOH�FRQWDLQLQJ�FRGH�RU�GDWD�
6SHFLI\LQJ�OD]\�WHOOV�WKH�-$:6�V\VWHP�WKDW�WKH�ILOH�GRHV�QRW�QHHG�
WR�EH�GRZQORDGHG�EHIRUH�WKH�DSSOLFDWLRQ�FDQ�EH�UXQ���!
�MDU�KUHI �OLE�FODVVHV�MDU��!
�MDU�KUHI �OLE�EDFNJURXQGV�MDU��!
��UHVRXUFHV!
���� 'HFODUH�WKH�FODVV�FRQWDLQLQJ�PDLQ�����!
�DSSOLFDWLRQ�GHVF�PDLQ�FODVV �3LFR'UDZ��!

��MQOS!



:HE�6HUYHU�FRQILJXUDWLRQ

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KH�RQO\�UHTXLUHPHQW�LV�WKDW�WKH�ZHE�VHUYHU�UHFRJQL]H�WKH�
DSSOLFDWLRQ�[�MDYD�MQOS�ILOH 0,0(�W\SH��

:KHQ�WKH�ZHE�VHUYHU�LV�DVNHG�IRU�D�-1/3�ILOH��LW�PXVW�VHQG�WKH�ILOH�
DV�WKLV�W\SH�



6DQGER[�UHVWULFWLRQV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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7KH�VDQGER[�RIIHUV�WKH�-$:6�DSSOLFDWLRQ�UHVWULFWHG�DFFHVV�WR�
V\VWHP�UHVRXUFHV�YLD�WKH�MDYD[�MQOS SDFNDJH��
)RU�H[DPSOH��LW�LV�SRVVLEOH�IRU�WKH�DSSOLFDWLRQ�WR�UHDG�DQG�ZULWH�
ILOHV��EXW�HDFK�WLPH�D�ILOH�LV�RSHQHG�IRU�UHDGLQJ�RU�ZULWLQJ��WKH�XVHU�
PXVW�H[SOLFLWO\�DSSURYH�WKLV�WKURXJK�D�/RDG�RU�6DYH�GLDORJ�ER[��
7KLV�IHDWXUH�LV�LQWHQGHG�WR�DOORZ�DSSOLFDWLRQV�WR�ORDG�RU�VDYH�
GRFXPHQWV��UDWKHU�WKDQ�WR�DOORZ�IUHH�DFFHVV�WR�DQ\�ILOHV�RQ�WKH�
V\VWHP�



/RJJLQJ

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KH�/RJJLQJ�$3,�ZLWKLQ�-'.������LQ�WKH�MDYD�XWLO�ORJJLQJ�SDFNDJH��
SURYLGHV�D�IOH[LEOH�DQG�SRZHUIXO�V\VWHP�IRU�ORJJLQJ�PHVVDJHV��
DQG�IRU�WXUQLQJ�WKHVH�PHVVDJHV�RQ�DQG�RII��ZLWKRXW�WKH�QHHG�IRU�
UHFRPSLOLQJ��
7KLV�PHDQV�WKDW�ORJJLQJ�PHVVDJHV�FDQ�EH�WXUQHG�RQ�E\�WKH�HQG�
XVHU��ORQJ�DIWHU�WKH�VRIWZDUH�KDV�VKLSSHG�
7KH�/RJJLQJ�$3,�XVHV�D�V\VWHP�ZLGH�FRQILJXUDWLRQ�ILOH�WR�GHILQH�
GHIDXOW�VHWWLQJV��DQG�DGGLWLRQDO�FRQILJXUDWLRQ�ILOHV�FDQ�EH�XVHG WR�
SURYLGH�JUHDWHU�FRQWURO��
3URJUDPPDWLF�FRQWURO�LV�DOVR�DYDLODEOH²\RX�FDQ�FRQILJXUH�WKH�
ORJJLQJ�V\VWHP�GLUHFWO\�IURP�\RXU�SURJUDP�



/RJJLQJ����

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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7KH�VLPSOHVW�ZD\�WR�ORJ�D�PHVVDJH�LV�DV�IROORZV�
/RJJHU�ORJJHU� �/RJJHU�JHW/RJJHU���FXUUHQW�SDFNDJH����
ORJJHU�LQIR���KL����

7KLV�UHVXOWV��XQGHU�WKH�GHIDXOW�-'.�FRQILJXUDWLRQ��LQ�WKH�IROORZLQJ�
RXWSXW�



/RJJLQJ�OHYHOV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

6(9(5(²8VHG�IRU�FDWDVWURSKLF�HUURUV²FRQGLWLRQV�IURP�ZKLFK�
WKH�SURJUDP�PD\�QRW�UHFRYHU��DQG�ZKLFK��LQ�DQ\�FDVH��UHTXLUH�
LPPHGLDWH�DWWHQWLRQ�
:$51,1*²8VHG�IRU�VHULRXV�SUREOHPV�WKDW�PD\�RU�PD\�QRW�EH�
FDWDVWURSKLF��7KHVH�GR�QRW�QHFHVVDULO\�UHTXLUH�LPPHGLDWH�
DWWHQWLRQ��EXW�WKH\�VKRXOG�GHILQLWHO\�EH�QRWHG�
,1)2²8VHG�IRU�UXQ�RI�WKH�PLOO�PHVVDJHV��7KH�,1)2�OHYHO�LV�WKH�
GHIDXOW��DQG�VR�PHVVDJHV�ORJJHG�DW�WKH�,1)2�OHYHO�DUH�VHHQ�
GXULQJ�QRUPDO�UXQV�
&21),*²8VHG�IRU�ORJJLQJ�FRQILJXUDWLRQ�VHWWLQJV��JHQHUDOO\�DW�
VWDUWXS�
),1(��),1(5��),1(67²8VHG�IRU�GHWDLOHG�ORJJLQJ��7KLV�
LQIRUPDWLRQ�LV�JHQHUDOO\�ORJJHG�IRU�GHEXJJLQJ��7KH�ILQHU�WKH�OHYHO��
WKH�PRUH�LQIRUPDWLRQ�LV�ORJJHG�DW�WKDW�OHYHO��



7KH�/RJ5HFRUG�FODVV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

$�/RJ5HFRUG REMHFW�HQFDSVXODWHV�D�PHVVDJH�VHQW�WR�WKH�ORJJLQJ�
V\VWHP��0RVW�RI�WKH�/RJJHU�ORJ���PHWKRGV�WDNH�D�6WULQJ�DV�DQ�
DUJXPHQW��EXW�WKLV�VWULQJ�LV�HQFDSVXODWHG�E\�WKH�ORJJHU�ZLWKLQ�D
/RJ5HFRUG�
$�/RJ5HFRUG�H[DPSOH�HOHPHQWV�
�7KH�UDZ�PHVVDJH�VWULQJ
�$�ORJJLQJ�OHYHO
�7KH�ORJJHU¶V�QDPH
�$�WLPHVWDPS
�$�XQLTXH�VHTXHQFH�QXPEHU
�7KH�WKUHDG�,'�RI�WKH�7KUHDG�WKDW�JHQHUDWHG�WKH�/RJ5HFRUG



+DQGOHUV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

(DFK�ORJJHU�LV�DVVLJQHG�RQH�RU�PRUH�+DQGOHUV��$�ORJJHU�LV�
DVVLJQHG�D�KDQGOHU�E\�XVLQJ�LWV�DGG+DQGOHU���PHWKRG��$�KDQGOHU�
WDNHV�D�/RJ5HFRUG�DQG�VHQGV�LW�VRPH�ZKHUH²WKH�GHVWLQDWLRQ�
GHSHQGV�RQ�WKH�KDQGOHU���(DFK�ORJJHU�FDQ�KDYH�DQ\�QXPEHU�RI�
KDQGOHUV�LQVWDOOHG�



+DQGOHUV���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KH�IROORZLQJ�KDQGOHUV�DUH�LQFOXGHG�LQ�WKH�MDYD�XWLO�ORJJLQJ
SDFNDJH�
)LOH+DQGOHU²:ULWHV�ORJ�PHVVDJHV�WR�D�SDUWLFXODU�ILOH
&RQVROH+DQGOHU²:ULWHV�ORJ�PHVVDJHV�WR�WKH�FRQVROH��RU�
FRPPDQG�OLQH�VKHOO�
0HPRU\+DQGOHU²:ULWHV�ORJ�PHVVDJHV�WR�D�FLUFXODU�EXIIHU��FDQ�
GXPS�UHFHQW�PHVVDJHV��RQ�FRPPDQG��WR�DQRWKHU�KDQGOHU
6RFNHW+DQGOHU²:ULWHV�ORJ�PHVVDJHV�WR�D�VHUYHU�OLVWHQLQJ�RQ�D�
SDUWLFXODU�KRVW�DQG�SRUW
6WUHDP+DQGOHU²:ULWHV�ORJ�PHVVDJHV�WR�D�SDUWLFXODU�VWUHDP



)RUPDWWHUV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

$�)RUPDWWHU�LV�XVHG�E\�D�+DQGOHU�WR�WXUQ�D�/RJ5HFRUG�LQWR�D�
6WULQJ�VR�WKDW�LW�FDQ�EH��GLVSOD\HG�RU�VWRUHG�LQ�VRPH�ZD\��7KHUH
DUH�WZR�)RUPDWWHUV�LQ�WKH�MDYD�XWLO�ORJJLQJ�SDFNDJH�

6LPSOH)RUPDWWHU²3URGXFHV�WKH�GHIDXOW�IRUPDW�

;0/)RUPDWWHU²7UDQVIRUPV�D�/RJ5HFRUG�LQWR�D�VWDQGDUG�;0/�
IRUPDW



&RQILJXULQJ�WKH�ORJJLQJ�V\VWHP

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

$OO�ORJJHUV�DUH�GHILQHG�ZLWKLQ�WKH�FRQWH[W�RI�D�/RJ0DQDJHU�7KH�
GHIDXOW�/RJ0DQDJHU�UHDGV�LWV�FRQILJXUDWLRQ�IURP�
MUH�OLE�ORJJLQJ�SURSHUWLHV��IRUPDWWHG�DV�D�SURSHUWLHV�ILOH��ZLWKLQ�
WKH�-'.�LQVWDOODWLRQ�GLUHFWRU\��

7KH MDYD�XWLO�ORJJLQJ�FRQILJ�ILOH V\VWHP�SURSHUW\�DOORZV�D�
GLIIHUHQW�ILOH�WR�EH�VSHFLILHG�



&RQILJXULQJ�KDQGOHUV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KH�FRQILJXUDWLRQ�ILOH�DOORZV�SURSHUWLHV�RI HDFK�KDQGOHU�WR�EH�VHW�

MDYD�XWLO�ORJJLQJ�)LOH+DQGOHU�OLPLW� �������
�7KH�PD[LPXP�QXPEHU�RI�E\WHV�WR�ZULWH�WR�ILOH��RU�]HUR�IRU�QR�OLPLW
MDYD�XWLO�ORJJLQJ�)LOH+DQGOHU�IRUPDWWHU� �
MDYD�XWLO�ORJJLQJ�;0/)RUPDWWHU
�$�)RUPDWWHU�REMHFW�WR�IRUPDW�/RJ5HFRUGV�EHIRUH�RXWSXW��
�MDYD�XWLO�ORJJLQJ�6LPSOH)RUPDWWHU RU�MDYD�XWLO�ORJJLQJ�;0/
�)RUPDWWHU��GHSHQGLQJ�RQ�WKH�KDQGOHU



&RQILJXULQJ�ORJJHUV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KH�FRQILJXUDWLRQ�ILOH�SHUPLWV�WKH�ORJ�OHYHO�RI�D�SDUWLFXODU�/RJJHU�WR�
EH�VHW��6LQFH�D�/RJJHU�FRUUHVSRQGV�WR�D�SDFNDJH�ZLWKLQ�WKH�ODUJHU�
DSSOLFDWLRQ��WKLV�DOORZV�\RX�WR�FRQILJXUH�\RXU�DSSOLFDWLRQ¶V�ORJJLQJ�
RQ�D�SDFNDJH�E\�SDFNDJH�EDVLV��([DPSOH�
FRP�[\]�P\DSS�OHYHO� �6(9(5(
FRP�[\]�P\DSS�LR�OHYHO� �,1)2
FRP�[\]�P\DSS�QHW�OHYHO� �:$51,1*
$�ORJJHU¶V�OHYHO�FDQ�EH�VHW�DW�UXQWLPH�XVLQJ�WKH�/RJJHU�VHW/HYHO��
PHWKRG�



/RJJLQJ�XVDJH�H[DPSOH

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

LPSRUW�MDYD�XWLO�ORJJLQJ�
�
���
VWDWLF�SULYDWH�/RJJHU�ORJJHU�
VWDWLF�^
ORJJHU� �/RJJHU�JHW/RJJHU���P\DSS�SDFNDJH�FRP����
��ORJJHU�VHW/HYHO��/HYHO�$//���
`
���



/RJJLQJ�XVDJH�H[DPSOH

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

SXEOLF�0XOWLSOH[LQJ&KDW6HUYHU��LQW�SRUW���^
QHZ�/RJJHU*8,���
WKLV�SRUW� �SRUW�
ORJJHU�FRQILJ���:LOO�OLVWHQ�RQ�SRUW���SRUW���
7KUHDG�W� �QHZ�7KUHDG��WKLV���0XOWLSOH[LQJ&KDW6HUYHU����
W�VWDUW���
ORJJHU�ILQH���6WDUWHG�EDFNJURXQG�,�2�WKUHDG����
`



$VVHUWLRQ�IDFLOLW\

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KH�DVVHUWLRQ�IDFLOLW\ SURYLGHV�D�PHFKDQLVP�IRU�DGGLQJ�RSWLRQDO�
³VDQLW\�FKHFNV´�WR�\RXU�FRGH��

7KHVH�FKHFNV�DUH�XVHG�GXULQJ�WKH�GHYHORSPHQW�DQG�WHVWLQJ�
SKDVHV��EXW�DUH�WXUQHG�RII�ZKHQ�WKH�VRIWZDUH�LV�GHSOR\HG��

7KLV�DOORZV�WKH�SURJUDPPHU�WR�LQVHUW�GHEXJJLQJ�FKHFNV�WKDW�PLJKW
EH�WRR�VORZ�RU�PHPRU\�LQWHQVLYH�WR�XVH�LQ�D�UHDO�FRQWH[W��EXW�WKDW�
KHOS�GXULQJ�GHYHORSPHQW��

,Q�D�VHQVH��DVVHUWLRQV�DUH�D�ORW�OLNH�HUURU�FKHFNV��H[FHSW�WKDW�WKH\�
DUH�WXUQHG�RII�IRU�GHSOR\PHQW�



$VVHUWLRQ�H[DPSOH

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

SXEOLF�FODVV�D&ODVV�^
SXEOLF�YRLG�D0HWKRG��LQW�DUJXPHQW���^

)RR�IRR� �QXOO�
�������VRPHKRZ�JHW�D�)RR�REMHFW
���&KHFN�WR�PDNH�VXUH�ZH
YH�PDQDJHG�WR�JHW�RQH�
DVVHUW�IRR�� �QXOO�

`
`
7KLV�DVVHUWV�WKDW�IRR�LV�QRW�QXOO��,I�IRR�LV�LQ�IDFW�QXOO��DQ�
$VVHUWLRQ(UURU LV�WKURZQ��$Q\�FRGH�WKDW�H[HFXWHV�DIWHU�WKLV�
OLQH�FDQ�VDIHO\�DVVXPH�WKDW�IRR�LV�QRW�QXOO�



$VVHUWLRQ�YV��RWKHU�HUURU�FRGH

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KH�SURJUDPPHU¶V�GHFLVLRQ�WR�XVH�DQ�DVVHUWLRQ�LQVWHDG�RI�RWKHU�
HUURU�KDQGOLQJ�FRGH�LV�RIWHQ�EDVHG�RQ�D�JHQHUDO�UXOH�RI�
SURJUDPPLQJ�SV\FKRORJ\��
WKH�OHVV�OLNHO\�D�SURJUDPPHU�WKLQNV�DQ�HUURU�LV��WKH�OHVV�FRGH�
VKH�ZLOO�ZULWH�WR�GHDO�ZLWK�LW��
$Q�DVVHUWLRQ�LV�HDVLHU�WR�ZULWH�WKDQ�D�5XQWLPH([FHSWLRQ��D�
5XQWLPH([FHSWLRQ�LV�HDVLHU�WR�ZULWH�WKDQ�D�UHJXODU�([FHSWLRQ�
$�JRRG�UXOH�RI�WKXPE�LV�WKDW�\RX�VKRXOG�XVH�DQ�DVVHUWLRQ�IRU�
H[FHSWLRQDO�FDVHV�WKDW�\RX�ZRXOG�OLNH�WR�IRUJHW�DERXW��$Q�
DVVHUWLRQ�LV�WKH�TXLFNHVW�ZD\�WR�GHDO�ZLWK��DQG�IRUJHW��D�FRQGLWLRQ�
RU�VWDWH�WKDW�\RX�GRQ¶W�H[SHFW�WR�KDYH�WR�GHDO�ZLWK�



$VVHUWLRQ�YV��RWKHU�HUURU��������

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

([DPSOH�
$Q�DSSOLFDWLRQ�PLJKW�KDYH�D�KLGGHQ�FRQILJXUDWLRQ��ILOH�WKDW�LW�QHYHU�
GHOHWHV��6LQFH�LW¶V�SRVVLEOH��EXW�XQOLNHO\��WKDW�WKH�XVHU�ZLOO�HYHU�
GHOHWH�WKLV�KLGGHQ�FRQILJXUDWLRQ�ILOH��LW�PLJKW�EH�D�JRRG�LGHD��DIWHU�
WU\LQJ�WRRSHQ�WKH�ILOH��WR�DVVHUW�WKDW�WKH�RSHQ�ZRUNHG��,W�DOPRVW�
FHUWDLQO\�ZLOO��EXW�LW¶V�D�JRRG�LGHD�WR�FKHFN�

$Q�DVVHUWLRQ�LV�D�FRQYHQLHQW�V\QWD[�IRU�FKHFNLQJ�IRU�DQ�HUURU��,Q�D�
VHQVH��LW¶V�UHDOO\�MXVW�D�VKRUWKDQG�IRU�D�IXOO�HUURU�FKHFN�



$VVHUWLRQ�V\QWD[

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

DVVHUW�H[SUHVVLRQ�
0HDQLQJ��LI�H[SUHVVLRQ�LVQ¶W�WUXH�WKURZ�DQ�HUURU
25�
DVVHUW�H[SUHVVLRQB����H[SUHVVLRQB��
0HDQLQJ��LI�H[SUHVVLRQB��LVQ¶W�WUXH��WKURZ�DQ�HUURU�FRQWDLQLQJ�WKH�
YDOXH�RI�H[SUHVVLRQB���([DPSOH�
DVVHUW�IRR�� �QXOO����&DQ
W�JHW�D�)RR��DUJXPHQW ��DUJXPHQW�



&RPSLOLQJ�ZLWK�DVVHUWLRQV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

2QH�RI�WKH�PRVW�XVHIXO�IHDWXUHV�RI�DVVHUWLRQV�LV�WKDW�WKH\�FDQ�EH�
WXUQHG�RII�GXULQJ�QRUPDO�XVDJH��VR�WKDW�WKH\�GRQ¶W�LQFXU�DQ\�VSHHG�
SHQDOW\���$VVHUWLRQV�DUH�RII�E\�GHIDXOW�
$VVHUWLRQV�DUH�HQDEOHG�RQ�WKH�FRPPDQG�OLQH�YLD�WKH��HD VZLWFK��
ZKLFK�LV�DQ�DEEUHYLDWLRQ�IRU�WKH��HQDEOHDVVHUWLRQV VZLWFK��7KH�
IROORZLQJ�WZR�FRPPDQGV�DUH�HTXLYDOHQW�
MDYD��HD�P\3DFNDJH�P\3URJUDP
MDYD��HQDEOHDVVHUWLRQV�P\3DFNDJH�P\3URJUDP
$VVHUWLRQV�DUH�VLPLODUO\�GLVDEOHG�ZLWK�HLWKHU�WKH��GD RU��
GLVDEOHDVVHUWLRQV�FRPPDQGV�
MDYD��GD�P\3DFNDJH�P\3URJUDP
MDYD��GLVDEOHDVVHUWLRQV�P\3DFNDJH�P\3URJUDP



&RPSLOLQJ�ZLWK�DVVHUWLRQV���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

2QH�RI�WKH�PRVW�XVHIXO�IHDWXUHV�RI�DVVHUWLRQV�LV�WKDW�WKH\�FDQ�EH�
WXUQHG�RII�GXULQJ�QRUPDO�XVDJH��VR�WKDW�WKH\�GRQ¶W�LQFXU�DQ\�VSHHG�
SHQDOW\���$VVHUWLRQV�DUH�RII�E\�GHIDXOW�
$VVHUWLRQV�DUH�HQDEOHG�RQ�WKH�FRPPDQG�OLQH�YLD�WKH��HD VZLWFK��
ZKLFK�LV�DQ�DEEUHYLDWLRQ�IRU�WKH��HQDEOHDVVHUWLRQV VZLWFK��7KH�
IROORZLQJ�WZR�FRPPDQGV�DUH�HTXLYDOHQW�
MDYD��HD�P\3DFNDJH�P\3URJUDP
MDYD��HQDEOHDVVHUWLRQV�P\3DFNDJH�P\3URJUDP
$VVHUWLRQV�DUH�VLPLODUO\�GLVDEOHG�ZLWK�HLWKHU�WKH��GD RU��
LVDEOHDVVHUWLRQV�FRPPDQGV�
MDYD��GD�P\3DFNDJH�P\3URJUDP
MDYD��GLVDEOHDVVHUWLRQV�P\3DFNDJH�P\3URJUDP



2WKHU�IHDWXUHV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

� ,W�LV�SRVVLEOH�HQDEOH�GLVDEOH�DVVHUWLRQV�IRU�SDUWLFXODU�FODVV�RU�
SDFNDJHV
� ,W�LV�SRVVLEOH�WR�HQDEOH�GLVDEOH�DVVHUWLRQV�SURJUDPDWLFDOO\�
&ODVV/RDGHU�PHWKRGV�
SXEOLF�YRLG�VHW&ODVV$VVHUWLRQ6WDWXV�6WULQJ�FODVV1DPH�
ERROHDQ�HQDEOHG��
SXEOLF�YRLG�VHW3DFNDJH$VVHUWLRQ6WDWXV�6WULQJ�SDFNDJH1DPH�
ERROHDQ�HQDEOHG��
� ,W�LV�SRVVLEOH�WR�FDWFK�$VVHUWLRQ(UURU��DV�D�QRUPDO�(UURU��EXW�WKDQ�
LW�LV�UHFRPPHQGHG�WR�UHWKURZ�LW�



([FHSWLRQV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

:KHQ�D�SLHFH�RI�FRGH�FDWFKHV�RQH�H[FHSWLRQ��RQO\�WR�WKURZ�
DQRWKHU�H[FHSWLRQ��WKH�ILUVW�H[FHSWLRQ�FDQ�EH�WKRXJKW�RI�DV�WKH�
FDXVH�RI�WKH�VHFRQG�RQH��7KH�FKDLQHG�H[FHSWLRQ�IHDWXUH�
SURYLGHV�D�IRUPDO�UHFRJQLWLRQ�RI�WKLV�SURJUDPPLQJ�SDWWHUQ�
([DPSOH��ROG�WHFKQLTXH��
SXEOLF�YRLG�ZULWH��E\WH�E>@���WKURZV�,2([FHSWLRQ�^

WU\�^
������
`�FDWFK��6RPH,QWHUQDO([FHSWLRQ�H���^

WKURZ�QHZ�,2([FHSWLRQ��H�WR6WULQJ�����
`

`



([FHSWLRQV���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

,Q�RUGHU�WR�IRUPDOL]H�WKLV�WHFKQLTXH�DQG�DFKLHYH�FRQVLVWHQF\�LQ�WKH�
ZD\�WKDW�WKHVH�WKLQJV�DUH�KDQGOHG�DQG�GLVSOD\HG��HYHU\�7KURZDEOH
QRZ�RIILFLDOO\�KDV�D FDXVH��ZKLFK�LWVHOI�LV�DQRWKHU�7KURZDEOH�
7KH�YDOXH�RI�D�7KURZDEOH¶V�FDXVH�FDQ�EH�VHW�LQ�LWV�FRQVWUXFWRU�

QHZ�([FHSWLRQ���PHVVDJH���ROG([FHSWLRQ���
2U�LW�FDQ�EH�VHW�XVLQJ�LWV�LQLW&DXVH�� PHWKRG�

([FHSWLRQ�H� �QHZ�([FHSWLRQ���PHVVDJH����
H�LQLW&DXVH��ROG([FHSWLRQ���

<RX�FDQ�JHW�WKH�FDXVH�RI�DQ�H[FHSWLRQ�E\�FDOOLQJ�LWV�JHW&DXVH���
PHWKRG�



&ROOHFWLRQV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KHUH�DUH�WKUHH�QHZ�FODVVHV���/LQNHG+DVK0DS��/LQNHG+DVK6HW�
DQG�,GHQWLW\+DVK0DS�
7KH�ILUVW�WZR�DUH�YDULDWLRQV�RQ�WKH�+DVK0DS�DQG�+DVK6HW�FODVVHV�
DQG�WKH\�SUHVHUYH�WKH�RUGHU�LQ�ZKLFK�REMHFWV�DUH�DGGHG�WR�WKHP��
7KH�WKLUG��,GHQWLW\+DVK0DS��LV�D�0DS�WKDW�RYHUULGHV�WKH�
KDVK&RGH���PHWKRGV�RI�LWV�NH\V��DOORZLQJ�REMHFWV�WR�EH�
GLIIHUHQWLDWHG�EDVHG�RQ�LGHQWLW\�UDWKHU�WKDQ�RQ�FRQWHQW�
7KHUH�LV�DOVR�D�QHZ�PDUNHU�LQWHUIDFH��5DQGRP$FFHVV��ZKLFK�
DOORZV�D�FODVV�WR�GHFODUH�WKDW�LW�LV�VXLWDEOH�IRU�IDVW�UDQGRP�DFFHVV��
7KLV�PHDQV�WKDW�LW�KDV�HIILFLHQW�LPSOHPHQWDWLRQV�RI�WKH�JHW���DQG�
VHW���PHWKRGV�



&ROOHFWLRQV���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KHUH�DUH�QHZ�PHWKRGV�LQ�&ROOHFWLRQ�LQWHUIDFH�
� &ROOHFWLRQV�URWDWH���PHWKRG�URWDWHV�WKH�HOHPHQWV�RI�D�OLVW��ZKLFK�
PHDQV�WKDW�LW�DGYDQFHV�HDFK�HOHPHQW�D�FHUWDLQ�QXPEHU�RI�VWHSV��
(OHPHQWV�WKDW�DUH�DGYDQFHG�RII�WKH�HQG�RI�WKH�OLVW�DUH�ZUDSSHG�
DURXQG�WR�WKH�EHJLQQLQJ�RI�WKH�OLVW�
� &ROOHFWLRQV�VXEOLVW��
� &ROOHFWLRQV�LQGH[2I6XEOLVW��
� &ROOHFWLRQV�ODVW,QGH[2I6XEOLVW��
� &ROOHFWLRQV�VZDS��



5HJXODU�([SUHVVLRQV

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

$�UHJXODU�H[SUHVVLRQ��RU�UHJH[��LV�DQ�H[SUHVVLRQ�WKDW�GHILQHV�D�
VXEVHW�RI�WKH�VSDFH�RI�DOO�SRVVLEOH�WH[W�VWULQJV��$�UHJH[�LV�VDLG�WR�
PDWFK D�VWULQJ�LI�WKH�VWULQJ�LV�ZLWKLQ�WKDW�VXEVHW�
5HJH[HV�FDQ�EH�XVHG�WR�GLVWLQJXLVK�FRUUHFW�LQSXW�IURP�LQFRUUHFW�
LQSXW��RU�WR�ORRN�IRU�SDUWLFXODU�NLQGV�RI�WH[W�ZLWKLQ�D�ODUJHU�ERG\�RI�
WH[W�
6LQFH�-'.������-DYD�LQFOXGHV�UHJH[HV�DV�SDUW�RI�WKH�FRUH�SODWIRUP��
LQ�WKH�MDYD�XWLO�UHJH[ SDFNDJH�



5HJXODU�([SUHVVLRQV���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

$�OLWHUDO LV�DQ\�FKDUDFWHU�IURP�WKH�FKDUDFWHU�VHW�WKDW�GRHVQ¶W�KDYH�
D�VSHFLDO�PHDQLQJ�ZLWKLQ�D�UHJH[��$�OLWHUDO�LQ�D�UHJXODU�H[SUHVVLRQ�
PDWFKHV�RQO\�LWVHOI�
7KH � FKDUDFWHU�PDWFKHV�DQ\�VLQJOH�FKDUDFWHU��H[FHSW�QHZOLQH��
1HZOLQHV�DUH�DOVR�UHFRJQL]HG�LI�WKH�'27$//�IODJ�LV�VSHFLILHG�
7KH�� FKDUDFWHU��ZKHQ�SODFHG�DIWHU�D�UHJXODU�H[SUHVVLRQ��PDWFKHV�
RQH�RU�PRUH�FRSLHV�RI�WKDW�H[SUHVVLRQ��7KH 
 FKDUDFWHU�PDWFKHV�
]HUR�RU�PRUH�FRSLHV�
3DUHQWKHVHV FDQ�EH�SODFHG�DURXQG�DQ\�UHJXODU�H[SUHVVLRQ�LQ�
RUGHU�WR�WUHDW�LW�DV�D�XQLW��7KLV�GRHV�QRW�FKDQJH�ZKDW�LW�PDWFKHV��
EXW�LW�GRHV�DOORZ�PRGLILHUV�WR�DIIHFW�DQ�HQWLUH�H[SUHVVLRQ��UDWKHU�
WKDQ�D�VLQJOH�FKDUDFWHU��)RU�H[DPSOH��MXVW�DV�J
�PHDQV�]HUR�RU�
PRUH�RFFXUUHQFHV�RI�J���JK�
�PHDQV�]HUR�RU�PRUH�RFFXUUHQFHV�RI�
JK�



5HJXODU�([SUHVVLRQV���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

$�FKDUDFWHU�FODVV GHILQHV�D�VHW�RI�LQGLYLGXDO�FKDUDFWHUV��)RU�
H[DPSOH��WKH�UHJH[�>DEF@�PDWFKHV�DQ�D��D�E��RU�D�F��WKH�UHJH[�
>DEF@��PDWFKHV�RQH�RU�PRUH�FKDUDFWHUV��HDFK�RI�ZKLFK�LV�DQ�D��E�
RU�F��<RX�FDQ�DOVR�XVH�WKH�QRWDWLRQ�D�]�WR�VSHFLI\��LQ�WKLV�FDVH��DOO�
WKH�FKDUDFWHUV�EHWZHHQ�D�DQG�]�
3XWWLQJ�D�FDUHW��A� DW�WKH�VWDUW�RI�VXFK�DQ�H[SUHVVLRQ�QHJDWHV�WKH�
FDWHJRU\��ZKLFK�PHDQV�WKH�H[SUHVVLRQ�PDWFKHV�RQO\�FKDUDFWHUV�
WKDW�DUH�QRW�LQ�WKH�VHW��7KXV��WKH�UHJH[�>ADEF@�PDWFKHV�DQ\�
FKDUDFWHU�ZKLFK�LV�QRW�DQ�D��E��RU�F�
7KHUH�DUH�DOVR�SUHGHILQHG�FKDUDFWHUV��([DPSOHV�
?V�$Q\�ZKLWH�VSDFH�FKDUDFWHU�>�?W?Q?[�%?I?U@
?6�$Q\�FKDUDFWHU�H[FHSW�D�ZKLWH�VSDFH�FKDUDFWHU�>A�?W?Q?[�%?I?U@



5HJXODU�([SUHVVLRQV���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7KH�UHJH[�IDFLOLW\�LQ�MDYD�XWLO�UHJH[�LV�GHILQHG�E\�RQO\�WKUHH�
FODVVHV�
3DWWHUQ² 5HSUHVHQWV�D�UHJXODU�H[SUHVVLRQ
0DWFKHU² 0DWFKHV�D�3DWWHUQ�DJDLQVW�D�VWULQJ
3DWWHUQ6\QWD[([FHSWLRQ² ([FHSWLRQ�WKURZQ�ZKLOH�DWWHPSWLQJ�WR�
FRPSLOH�D�UHJXODU�H[SUHVVLRQ
&UHDWLQJ�D�3DWWHUQ�REMHFW��
3DWWHUQ�SDWWHUQ� �3DWWHUQ�FRPSLOH���??6�??V�??6�����
7KLV�UHJH[�PDWFKHV�WZR�ZRUGV��PDGH�RI�DQ\�QRQ�ZKLWH�VSDFH�
FKDUDFWHUV��VHSDUDWHG�E\�VRPH�ZKLWH�VSDFH�



5HJXODU�([SUHVVLRQV���
2QFH�\RX�KDYH�D�3DWWHUQ�REMHFW��\RX�FUHDWH�D�0DWFKHU REMHFW�IRU�
D�SDUWLFXODU�LQSXW�VWULQJ�
0DWFKHU�PDWFKHU� �SDWWHUQ�PDWFKHU���KH\�WKHUH����
7KH�DUJXPHQW�WR�3DWWHUQ�PDWFKHU���GRHV�QRW�KDYH�WR�EH�D�6WULQJ²
LW�KDV�WR�EH�DQ�REMHFW�WKDW�LPSOHPHQWV�WKH�
MDYD�ODQJ�&KDU6HTXHQFH�LQWHUIDFH��7KH�IROORZLQJ�FODVVHV�
LPSOHPHQW�&KDU6HTXHQFH�
MDYD�ODQJ�6WULQJ
MDYD�ODQJ�6WULQJ%XIIHU
MDYD�QLR�&KDU%XIIHU

0DWFKHU�KDV�VSHFLDO�XVHIXO�PHWKRGV��IRU�ILQGLQJ�DQG�
UHSODFLQJ�


