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-'%&
7KHUH�DUH�VHYHQ�VWDQGDUG�VWHSV�LQ�TXHU\LQJ�GDWDEDVHV�
���/RDG�WKH�-'%&�GULYHU�
���'HILQH�WKH�FRQQHFWLRQ�85/�
���(VWDEOLVK�WKH�FRQQHFWLRQ�
���&UHDWH�D�VWDWHPHQW�REMHFW�
���([HFXWH�D�TXHU\�RU�XSGDWH�
���3URFHVV�WKH�UHVXOWV�
���&ORVH�WKH�FRQQHFWLRQ�
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/RDGLQJ�WKH�GULYHU
7KH�GULYHU LV�WKH�SLHFH�RI�VRIWZDUH�WKDW�NQRZV�KRZ�WR�WDON�WR�WKH�
DFWXDO�GDWDEDVH�VHUYHU��7R�ORDG�WKH�GULYHU��DOO�\RX�QHHG�WR�GR�LV�WR�
ORDG�WKH�DSSURSULDWH�FODVV��D�VWDWLF�EORFN�LQ�WKH�FODVV�LWVHOI�
DXWRPDWLFDOO\�PDNHV�D�GULYHU�LQVWDQFH�DQG�UHJLVWHUV�LW�ZLWK�WKH�
-'%&�GULYHU�PDQDJHU�
([DPSOH�
WU\�^

&ODVV�IRU1DPH��FRQQHFW�PLFURVRIW�0LFURVRIW'ULYHU���
&ODVV�IRU1DPH��RUDFOH�MGEF�GULYHU�2UDFOH'ULYHU���
&ODVV�IRU1DPH��FRP�V\EDVH�MGEF�6\E'ULYHU���
&ODVV�IRU1DPH��VXQ�MGEF�RGEF�-GEF2GEF'ULYHU����

`�FDWFK�&ODVV1RW)RXQG([FHSWLRQ�FQIH��^
6\VWHP�HUU�SULQWOQ��(UURU�ORDGLQJ�GULYHU������FQIH��

`
3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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/RDGLQJ�WKH�GULYHU���
-'%&�GULYHU�WUDQVODWHV�FDOOV�ZULWWHQ�LQ�WKH�-DYD�SURJUDPPLQJ�
ODQJXDJH�LQWR�WKH�VSHFLILF�IRUPDW�UHTXLUHG�E\�WKH�VHUYHU��
0RVW�GDWDEDVH�YHQGRUV�VXSSO\�IUHH�-'%&�GULYHUV�IRU�WKHLU�
GDWDEDVHV��EXW�WKHUH�DUH�PDQ\�WKLUG�SDUW\�YHQGRUV�RI�GULYHUV�IRU�
ROGHU�GDWDEDVHV��
$Q�XS�WR�GDWH�OLVW�LV�DYDOLDEOH�DW��

KWWS���MDYD�VXQ�FRP�SURGXFWV�MGEF�GULYHUV�KWPO�

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



'HILQLQJ�WKH�FRQQHFWLRQ�85/
2QFH�\RX�KDYH�ORDGHG�WKH�-'%&�GULYHU��\RX�QHHG�WR�VSHFLI\�WKH�
ORFDWLRQ�RI�WKH�GDWDEDVH�VHUYHU��85/V�UHIHUULQJ�WR�GDWDEDVHV�XVH
WKH�MGEF� SURWRFRO�DQG�KDYH�WKH�VHUYHU�KRVW��SRUW��DQG�GDWDEDVH�
QDPH��RU�UHIHUHQFH��HPEHGGHG�ZLWKLQ�WKH�85/��7KH�H[DFW�IRUPDW�
ZLOO�EH�GHILQHG�LQ�WKH�GRFXPHQWDWLRQ�WKDW�FRPHV�ZLWK�WKH�SDUWLFXODU�
GULYHU��
([DPSOHV�
6WULQJ�KRVW� ��GEKRVW�\RXUFRPSDQ\�FRP��
6WULQJ�GE1DPH� ��VRPH1DPH��
LQW�SRUW� ������
6WULQJ�RUDFOH85/� ��MGEF�RUDFOH�WKLQ�#����KRVW��
������SRUW���������GE1DPH�
6WULQJ�V\EDVH85/� ��MGEF�V\EDVH�7GV�����KRVW��
������SRUW����������"6(59,&(1$0( ����GE1DPH�

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



$SSOHWV�DQG�-'%&
-'%&�LV�PRVW�RIWHQ�XVHG�IURP�VHUYOHWV�RU�UHJXODU�GHVNWRS�
DSSOLFDWLRQV�EXW�LV�DOVR�VRPHWLPHV�HPSOR\HG�IURP�DSSOHWV��
,I�\RX�XVH�-'%&�IURP�DQ�DSSOHW��UHPHPEHU�WKDW�EURZVHUV�SUHYHQW�
DSSOHWV�IURP�PDNLQJ�QHWZRUN�FRQQHFWLRQV�DQ\ZKHUH�H[FHSW�WR�WKH�
VHUYHU�IURP�ZKLFK�WKH\�ZHUH�ORDGHG��&RQVHTXHQWO\��WR�XVH�-'%&�
IURP�DSSOHWV��HLWKHU�WKH�GDWDEDVH�VHUYHU�QHHGV�WR�UHVLGH�RQ�WKH�
VDPH�PDFKLQH�DV�WKH�+773�VHUYHU�RU�\RX�QHHG�WR�XVH�D�SUR[\�
VHUYHU�WKDW�UHURXWHV�GDWDEDVH�UHTXHVWV�WR�WKH�DFWXDO�VHUYHU�

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



(VWDEOLVKLQJ�WKH�FRQQHFWLRQ
7R�PDNH�WKH�DFWXDO�QHWZRUN�FRQQHFWLRQ��SDVV�WKH�85/��WKH�
GDWDEDVH�XVHU�QDPH��DQG�WKH�SDVVZRUG�WR�WKH�JHW&RQQHFWLRQ�
PHWKRG�RI�WKH�'ULYHU�0DQDJHU�FODVV��1RWH�WKDW��JHW&RQQHFWLRQ�
WKURZV�DQ�64/([FHSWLRQ��VR�\RX�QHHG�WR�XVH�D�WU\�FDWFK�EORFN�
6WULQJ�XVHUQDPH� ��P\QDPH��
6WULQJ�SDVVZRUG� ��VHFUHW��
&RQQHFWLRQ�FRQQHFWLRQ� 
'ULYHU0DQDJHU�JHW&RQQHFWLRQ�RUDFOH85/��XVHUQDPH��SDVVZRUG��

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



(VWDEOLVKLQJ�WKH��������
$Q�RSWLRQDO�SDUW�RI�WKLV�VWHS�LV�WR�ORRN�XS�LQIRUPDWLRQ�DERXW�WKH�
GDWDEDVH�E\�XVLQJ�WKH�JHW0HWD'DWD�PHWKRG�RI�&RQQHFWLRQ��7KLV�
PHWKRG�UHWXUQV�D�'DWDEDVH0HWD'DWD�REMHFW�ZKLFK�KDV�PHWKRGV�WR�
OHW�\RX�GLVFRYHU�WKH�QDPH�DQG�YHUVLRQ�RI�WKH�GDWDEDVH�LWVHOI�
�JHW'DWDEDVH3URGXFW1DPH��JHW'DWDEDVH3URGXFW9HUVLRQ��RU�RI�
WKH�-'%&�GULYHU��JHW'ULYHU1DPH��JHW'ULYHU9HUVLRQ���([DPSOH�
'DWDEDVH0HWD'DWD�GE0HWD'DWD� �FRQQHFWLRQ�JHW0HWD'DWD���
6WULQJ�SURGXFW1DPH� 
GE0HWD'DWD�JHW'DWDEDVH3URGXFW1DPH���
6\VWHP�RXW�SULQWOQ��'DWDEDVH������SURGXFW1DPH��
6WULQJ�SURGXFW9HUVLRQ� 
GE0HWD'DWD�JHW'DWDEDVH3URGXFW9HUVLRQ���
6\VWHP�RXW�SULQWOQ��9HUVLRQ������SURGXFW9HUVLRQ��

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



&UHDWLQJ�D�VWDWHPHQW
$�6WDWHPHQW�REMHFW�LV�XVHG�WR�VHQG�TXHULHV�DQG�FRPPDQGV�WR�WKH�
GDWDEDVH�DQG�LV�FUHDWHG�IURP�WKH�&RQQHFWLRQ�DV�IROORZV�
6WDWHPHQW�VWDWHPHQW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW���

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



([HFXWLQJ�D�TXHU\
2QFH�\RX�KDYH�D�6WDWHPHQW�REMHFW��\RX�FDQ�XVH�LW�WR�VHQG�64/�
TXHULHV�E\�XVLQJ�WKH�H[HFXWH4XHU\ PHWKRG��ZKLFK�UHWXUQV�DQ�
REMHFW�RI�W\SH�5HVXOW6HW��([DPSOH�
6WULQJ�TXHU\� ��6(/(&7�FRO���FRO���FRO��)520�VRPHWDEOH��
5HVXOW6HW�UHVXOW6HW� �VWDWHPHQW�H[HFXWH4XHU\�TXHU\��
7R�PRGLI\�WKH�GDWDEDVH��XVH�H[HFXWH8SGDWH LQVWHDG�RI�
H[HFXWH4XHU\��DQG�VXSSO\�D�VWULQJ�WKDW�XVHV�83'$7(��,16(57��
RU�'(/(7(��2WKHU�XVHIXO�PHWKRGV�LQ�WKH�6WDWHPHQW�FODVV�LQFOXGH�
H[HFXWH �H[HFXWH�DQ�DUELWUDU\�FRPPDQG��DQG�VHW4XHU\7LPHRXW�
�VHW�D�PD[LPXP�GHOD\�WR�ZDLW�IRU�UHVXOWV���

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



3URFHVVLQJ�WKH�UHVXOW
7KH�VLPSOHVW�ZD\�WR�KDQGOH�WKH�UHVXOWV�LV�WR�SURFHVV�WKHP�RQH�URZ�
DW�D�WLPH��XVLQJ�WKH�5HVXOW6HW¶V�QH[W�PHWKRG WR�PRYH�WKURXJK�WKH�
WDEOH�D�URZ�DW�D�WLPH��
:LWKLQ�D�URZ��5HVXOW6HW�SURYLGHV�YDULRXV�JHW;[[ PHWKRGV�WKDW�
WDNH�D�FROXPQ�LQGH[�RU�FROXPQ�QDPH�DV�DQ�DUJXPHQW�DQG�UHWXUQ�
WKH�UHVXOW�DV�D�YDULHW\�RI�GLIIHUHQW�-DYD�W\SHV��)RU�LQVWDQFH��XVH�
JHW,QW�LI�WKH�YDOXH�VKRXOG�EH�DQ�LQWHJHU��JHW6WULQJ�IRU�D�6WULQJ��DQG�
VR�RQ�IRU�PRVW�RWKHU�GDWD�W\SHV��
7KH�ILUVW�FROXPQ�LQ�D�5HVXOW6HW�URZ�KDV�LQGH[����QRW���
IROORZLQJ�64/�FRQYHQWLRQV�

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



3URFHVVLQJ�WKH�UHVXOW���
([DPSOH�
ZKLOH�UHVXOW6HW�QH[W����^

6\VWHP�RXW�SULQWOQ�UHVXOWV�JHW6WULQJ�����������
UHVXOWV�JHW6WULQJ�����������
UHVXOWV�JHW6WULQJ�����

`
,Q�DGGLWLRQ�WR�WKH�JHW;[[�DQG�QH[W�PHWKRGV��RWKHU�XVHIXO�PHWKRGV
LQ�WKH�5HVXOW6HW�FODVV�LQFOXGH�ILQG&ROXPQ �JHW�WKH�LQGH[�RI�WKH�
QDPHG�FROXPQ���ZDV1XOO �ZDV�WKH�ODVW�JHW;[[�UHVXOW�64/�
18//"���DQG�JHW0HWD'DWD �UHWULHYH�LQIRUPDWLRQ�DERXW�WKH�
5HVXOW6HW�LQ�D�5HVXOW6HW0HWD'DWD�REMHFW��

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



&ORVLQJ�WKH�FRQQHFWLRQ
7R�FORVH�WKH�FRQQHFWLRQ�H[SOLFLWO\��\RX�ZRXOG�GR�
FRQQHFWLRQ�FORVH���
<RX�VKRXOG�SRVWSRQH�WKLV�VWHS�LI�\RX�H[SHFW�WR�SHUIRUP�DGGLWLRQDO�
GDWDEDVH�RSHUDWLRQV��VLQFH�WKH�RYHUKHDG�RI�RSHQLQJ�D�FRQQHFWLRQ�
LV�XVXDOO\�ODUJH�

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



-'%&�H[DPSOHWU\�^
&ODVV�IRU1DPH�GULYHU��
&RQQHFWLRQ�FRQQHFWLRQ� 
'ULYHU0DQDJHU�JHW&RQQHFWLRQ�XUO��XVHUQDPH��SDVVZRUG��
6WDWHPHQW�VWDWHPHQW� �FRQQHFWLRQ�FUHDWH6WDWHPHQW���
6WULQJ�TXHU\� ��6(/(&7�
�)520�IUXLWV��
5HVXOW6HW�UHVXOW6HW� �VWDWHPHQW�H[HFXWH4XHU\�TXHU\��
ZKLOH�UHVXOW6HW�QH[W����^

6\VWHP�RXW�SULQW�������UHVXOW6HW�JHW,QW�����
6\VWHP�RXW�SULQW�������UHVXOW6HW�JHW,QW�����
6\VWHP�RXW�SULQW��������UHVXOW6HW�JHW)ORDW�����

`
`�FDWFK�&ODVV1RW)RXQG([FHSWLRQ�FQIH��^

6\VWHP�HUU�SULQWOQ��(UURU�ORDGLQJ�GULYHU������FQIH��
`�FDWFK�64/([FHSWLRQ�VTOH��^

6\VWHP�HUU�SULQWOQ��(UURU�FRQQHFWLQJ������VTOH��
` 3UHVHQWHG�E\�%DUWRV]�6DNRZLF]

'0&6�78/



3UHSDUHG�VWDWHPHQWV
� ,I�\RX�DUH�JRLQJ�WR�H[HFXWH�VLPLODU�64/�VWDWHPHQWV�PXOWLSOH�
WLPHV��XVLQJ�³SUHSDUHG´�VWDWHPHQWV FDQ�EH�PRUH�HIILFLHQW�WKDQ�
H[HFXWLQJ�D�UDZ�TXHU\�HDFK�WLPH��
� 7KH�LGHD�LV�WR�FUHDWH�D�SDUDPHWHUL]HG�VWDWHPHQW�LQ�D�
VWDQGDUG�IRUP�WKDW�LV�VHQW�WR�WKH�GDWDEDVH�IRU�FRPSLODWLRQ�
EHIRUH�DFWXDOO\�EHLQJ�XVHG��
� <RX�XVH�D�TXHVWLRQ�PDUN�WR�LQGLFDWH�WKH�SODFHV�ZKHUH�D�YDOXH�
ZLOO�EH�VXEVWLWXWHG�LQWR�WKH�VWDWHPHQW��
� (DFK�WLPH�\RX�XVH�WKH�SUHSDUHG�VWDWHPHQW��\RX�UHSODFH�VRPH�RI�
WKH�PDUNHG�SDUDPHWHUV��XVLQJ�D�VHW;[[�FDOO�FRUUHVSRQGLQJ�WR�WKH�
HQWU\�\RX�ZDQW�WR�VHW��XVLQJ���EDVHG�LQGH[LQJ��DQG�WKH�W\SH�RI�WKH�
SDUDPHWHU��H�J���VHW,QW��VHW6WULQJ��DQG�VR�IRUWK���
� <RX�WKHQ�XVH�H[HFXWH4XHU\��LI�\RX�ZDQW�D�5HVXOW6HW�EDFN��RU�
H[HFXWH�H[HFXWH8SGDWH��DV�ZLWK�QRUPDO�VWDWHPHQWV��

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



3UHSDUHG������ H[DPSOH
&RQQHFWLRQ�FRQQHFWLRQ� 

'ULYHU0DQDJHU�JHW&RQQHFWLRQ�XUO��XVHU��SDVVZRUG��
6WULQJ�WHPSODWH� 

�83'$7(�HPSOR\HHV�6(7�VDODU\� �"�:+(5(�LG� �"��
3UHSDUHG6WDWHPHQW�VWDWHPHQW� 

FRQQHFWLRQ�SUHSDUH6WDWHPHQW�WHPSODWH��
IORDW>@�QHZ6DODULHV� �JHW1HZ6DODULHV���
LQW>@�HPSOR\HH,'V� �JHW,'V���
IRU�LQW�L ���L�HPSOR\HH,'V�OHQJWK��L����^

VWDWHPHQW�VHW)ORDW����QHZ6DODULHV>L@��
VWDWHPHQW�VHW,QW����HPSOR\HH,'V>L@��
VWDWHPHQW�H[HFXWH���

`
7KH�SHUIRUPDQFH�DGYDQWDJHV�RI�SUHSDUHG�VWDWHPHQWV�FDQ�YDU\���
GHSHQGLQJ�RQ�KRZ�ZHOO�WKH�VHUYHU�VXSSRUWV�SUHFRPSLOHG�TXHULHV�
DQG�KRZ�HIILFLHQWO\�WKH�GULYHU�KDQGOHV�UDZ�TXHULHV��XS�WR������



H[HFXWH8SGDWH
:KHUHDV�H[HFXWH4XHU\�UHWXUQV�D�5HVXOW6HW�REMHFW�FRQWDLQLQJ�WKH�
UHVXOWV�RI�WKH�TXHU\�VHQW�WR�WKH�'%06��WKH�UHWXUQ�YDOXH�IRU�
H[HFXWH8SGDWH�LV�DQ�LQW�WKDW�LQGLFDWHV�KRZ�PDQ\�URZV�RI�D�
WDEOH�ZHUH�XSGDWHG�
([DPSOH�
XSGDWH6DOHV�VHW,QW���������
XSGDWH6DOHV�VHW6WULQJ�����(VSUHVVR����
LQW�Q� �XSGDWH6DOHV�H[HFXWH8SGDWH����
���Q�HTXDOV�QXPEHU�RI�XSGDWHG�URZV�

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



7UDQVDFWLRQV
$�WUDQVDFWLRQ LV�D�VHW�RI�RQH�RU�PRUH�VWDWHPHQWV�WKDW�DUH�
H[HFXWHG�WRJHWKHU�DV�D�XQLW��VR�HLWKHU�DOO�RI�WKH�VWDWHPHQWV�DUH
H[HFXWHG��RU�QRQH�RI�WKH�VWDWHPHQWV�LV�H[HFXWHG��
:KHQ�D�FRQQHFWLRQ�LV�FUHDWHG��LW�LV�LQ�DXWR�FRPPLW�PRGH��7KLV�
PHDQV�WKDW�HDFK�LQGLYLGXDO�64/�VWDWHPHQW�LV�WUHDWHG�DV�D�
WUDQVDFWLRQ�DQG�ZLOO�EH�DXWRPDWLFDOO\�FRPPLWWHG�ULJKW�DIWHU�LW�LV�
H[HFXWHG��7KH�ZD\�WR�DOORZ�WZR�RU�PRUH�VWDWHPHQWV�WR�EH�JURXSHG�
LQWR�D�WUDQVDFWLRQ�LV�WR�GLVDEOH�DXWR�FRPPLW�PRGH��
([DPSOH��FRQ�LV�DQ�DFWLYH�FRQQHFWLRQ��
FRQ�VHW$XWR&RPPLW�IDOVH���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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&RPPLWLQJ�D�WUDQVDFWLRQ
FRQ�VHW$XWR&RPPLW�IDOVH���
3UHSDUHG6WDWHPHQW�XSGDWH6DOHV� �FRQ�SUHSDUH6WDWHPHQW��
�83'$7(�&2))((6�6(7�6$/(6� �"�:+(5(�&2)B1$0(�/,.(�
"����
XSGDWH6DOHV�VHW,QW���������
XSGDWH6DOHV�VHW6WULQJ�����&RORPELDQ����
XSGDWH6DOHV�H[HFXWH8SGDWH����
3UHSDUHG6WDWHPHQW�XSGDWH7RWDO� �FRQ�SUHSDUH6WDWHPHQW��
�83'$7(�&2))((6�6(7�727$/� �727$/���"�:+(5(�
&2)B1$0(�/,.(�"����
XSGDWH7RWDO�VHW,QW���������
XSGDWH7RWDO�VHW6WULQJ�����&RORPELDQ����
XSGDWH7RWDO�H[HFXWH8SGDWH����
FRQ�FRPPLW����
FRQ�VHW$XWR&RPPLW�WUXH��� 3UHVHQWHG�E\�%DUWRV]�6DNRZLF]

'0&6�78/



5ROOEDFNLQJ�D�WUDQVDFWLRQ
&DOOLQJ�WKH�PHWKRG�UROOEDFN DERUWV�D�WUDQVDFWLRQ�DQG�UHWXUQV�DQ\�
YDOXHV�WKDW�ZHUH�PRGLILHG�WR�WKHLU�SUHYLRXV�YDOXHV��
,I�\RX�DUH�WU\LQJ�WR�H[HFXWH�RQH�RU�PRUH�VWDWHPHQWV�LQ�D�
WUDQVDFWLRQ�DQG�JHW�DQ�64/([FHSWLRQ ��\RX�VKRXOG�FDOO�WKH�
PHWKRG�UROOEDFN�WR�DERUW�WKH�WUDQVDFWLRQ�DQG�VWDUW�WKH�WUDQVDFWLRQ�
DOO�RYHU�DJDLQ��7KDW�LV�WKH�RQO\�ZD\�WR�EH�VXUH�RI�ZKDW�KDV�EHHQ
FRPPLWWHG�DQG�ZKDW�KDV�QRW�EHHQ�FRPPLWWHG��&DWFKLQJ�DQ�
64/([FHSWLRQ�WHOOV�\RX�WKDW�VRPHWKLQJ�LV�ZURQJ��EXW�LW�GRHV�QRW�
WHOO�\RX�ZKDW�ZDV�RU�ZDV�QRW�FRPPLWWHG��6LQFH�\RX�FDQQRW�FRXQW�
RQ�WKH�IDFW�WKDW�QRWKLQJ�ZDV�FRPPLWWHG��FDOOLQJ�WKH�PHWKRG�
UROOEDFN�LV�WKH�RQO\�ZD\�WR�EH�VXUH�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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6WRUHG�SURFHGXUHV
6WRUHG�SURFHGXUHV DUH�VXSSRUWHG�E\�PRVW�'%06V��EXW�WKHUH�LV�D�
IDLU�DPRXQW�RI�YDULDWLRQ�LQ�WKHLU�V\QWD[�DQG�FDSDELOLWLHV��([DPSOH�
6WULQJ�FUHDWH3URFHGXUH� 
�FUHDWH�SURFHGXUH�6+2:B6833/,(56������DV�����
�VHOHFW�6833/,(56�683B1$0(��&2))((6�&2)B1$0(����
�IURP�6833/,(56��&2))((6�����
�ZKHUH�6833/,(56�683B,'� �&2))((6�683B,'�����
�RUGHU�E\�683B1$0(���
6WDWHPHQW�VWPW� �FRQ�FUHDWH6WDWHPHQW����
VWPW�H[HFXWH8SGDWH�FUHDWH3URFHGXUH���
7KH�SURFHGXUH�6+2:B6833/,(56�ZLOO�EH�FRPSLOHG�DQG�VWRUHG�
LQ�WKH�GDWDEDVH�DV�D�GDWDEDVH�REMHFW�WKDW�FDQ�EH�FDOOHG��VLPLODU WR�
WKH�ZD\�\RX�ZRXOG�FDOO�D�PHWKRG��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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6WRUHG�SURFHGXUHV���
-'%&�DOORZV�\RX�WR�FDOO�D�GDWDEDVH�VWRUHG�SURFHGXUH�IURP�DQ�
DSSOLFDWLRQ�ZULWWHQ�LQ�WKH�-DYD�SURJUDPPLQJ�ODQJXDJH��7KH�ILUVW�
VWHS�LV�WR�FUHDWH�D�&DOODEOH6WDWHPHQW�REMHFW��7KDQ�\RX�VKRXOG�
FDOO�SURSHU�H[HFXWH�PHWKRG��GHSHQGLQJ�RQ�ZKDW�LV�SURFHGXUH�
FUHDWHG��6(/(&7��83'$7(�DQG�VR�RQ���([DPSOH�
&DOODEOH6WDWHPHQW�FV� �

FRQ�SUHSDUH&DOO��^FDOO�6+2:B6833/,(56`����
5HVXOW6HW�UV� �FV�H[HFXWH4XHU\����
���RU�H[HFXWH8SGDWH���RU�H[HFXWH��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
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&DWFKLQJ�64/([FHSWLRQ
`�FDWFK�64/([FHSWLRQ�H[��^�

6\VWHP�RXW�SULQWOQ��?Q��� 64/([FHSWLRQ�FDXJKW����?Q����
ZKLOH��H[�� �QXOO��^�
6\VWHP�RXW�SULQWOQ��0HVVDJH�����H[�JHW0HVVDJH�����
���D�VWULQJ�WKDW�GHVFULEHV�WKH�HUURU
6\VWHP�RXW�SULQWOQ��64/6WDWH������H[�JHW64/6WDWH������
���D�VWULQJ�LGHQWLI\LQJ�WKH�HUURU�DFFRUGLQJ�WR�WKH�;�2SHQ�
���64/6WDWH�FRQYHQWLRQV
6\VWHP�RXW�SULQWOQ��(UURU&RGH������H[�JHW(UURU&RGH������
���D�QXPEHU�WKDW�LV�WKH�GULYHU�YHQGRU
V�HUURU�FRGH�QXPEHU
H[� �H[�JHW1H[W([FHSWLRQ�������WKHUH�FDQ�EH�PRUH�WKDQ��
6\VWHP�RXW�SULQWOQ�������
`�

`�
3UHVHQWHG�E\�%DUWRV]�6DNRZLF]

'0&6�78/



64/:DUQLQLJ
�64/:DUQLQJ REMHFWV�DUH�D�VXEFODVV�RI�64/([FHSWLRQ�WKDW�GHDO�
ZLWK�GDWDEDVH�DFFHVV�ZDUQLQJV��
�:DUQLQJV�GR�QRW�VWRS�WKH�H[HFXWLRQ�RI�DQ�DSSOLFDWLRQ��DV�
H[FHSWLRQV�GR��WKH\�VLPSO\�DOHUW�WKH�XVHU�WKDW�VRPHWKLQJ�GLG�QRW
KDSSHQ�DV�SODQQHG��)RU�H[DPSOH��D�ZDUQLQJ�PLJKW�OHW�\RX�NQRZ�
WKDW�D�SULYLOHJH�\RX�DWWHPSWHG�WR�UHYRNH�ZDV�QRW�UHYRNHG��2U�D�
ZDUQLQJ�PLJKW�WHOO�\RX�WKDW�DQ�HUURU�RFFXUUHG�GXULQJ�D�UHTXHVWHG
GLVFRQQHFWLRQ�
�$�ZDUQLQJ�FDQ�EH�UHSRUWHG�RQ�D�&RQQHFWLRQ�REMHFW��D�6WDWHPHQW�
REMHFW��LQFOXGLQJ�3UHSDUHG6WDWHPHQW�DQG�&DOODEOH6WDWHPHQW�
REMHFWV���RU�D�5HVXOW6HW�REMHFW��(DFK�RI�WKHVH�FODVVHV�KDV�D�
JHW:DUQLQJV PHWKRG��ZKLFK�\RX�PXVW�LQYRNH�LQ�RUGHU�WR�VHH�WKH�
ILUVW�ZDUQLQJ�UHSRUWHG�RQ�WKH�FDOOLQJ�REMHFW��

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



64/:DUQLQLJ���
,I�JHW:DUQLQJV�UHWXUQV�D�ZDUQLQJ��\RX�FDQ�FDOO�WKH�64/:DUQLQJ�
PHWKRG�JHW1H[W:DUQLQJ RQ�LW�WR�JHW�DQ\�DGGLWLRQDO�ZDUQLQJV��
([HFXWLQJ�D�VWDWHPHQW�DXWRPDWLFDOO\�FOHDUV�WKH�ZDUQLQJV�IURP�D�
SUHYLRXV�VWDWHPHQW��VR�WKH\�GR�QRW�EXLOG�XS��7KLV�PHDQV��
KRZHYHU��WKDW�LI�\RX�ZDQW�WR�UHWULHYH�ZDUQLQJV�UHSRUWHG�RQ�D�
VWDWHPHQW��\RX�PXVW�GR�VR�EHIRUH�\RX�H[HFXWH�DQRWKHU�
VWDWHPHQW�
8VDJH�RI�ZDUQLQJV�LV�DQDORJRXV�WR�XVDJH�RI�H[FHSWLRQV�

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



&XUVRU�LQ�VFUROODEOH�
5HVXOW6HW

2QH�RI�WKH�QHZ�IHDWXUHV�LQ�WKH�-'%&�����$3,�LV�WKH�DELOLW\�WR�PRYH�
D�UHVXOW�VHW
V�FXUVRU�EDFNZDUG�DV�ZHOO�DV�IRUZDUG��
7KHUH�DUH�DOVR�PHWKRGV�WKDW�OHW�\RX�PRYH�WKH�FXUVRU�WR�D�
SDUWLFXODU�URZ�DQG�FKHFN�WKH�SRVLWLRQ�RI�WKH�FXUVRU��
&UHDWLQJ�D�VFUROODEOH�5HVXOW6HW�REMHFW�H[DPSOH�
6WDWHPHQW�VWPW� �
FRQ�FUHDWH6WDWHPHQW�5HVXOW6HW�7<3(B6&52//B6(16,7,9(��
5HVXOW6HW�&21&85B5($'B21/<���
5HVXOW6HW�VUV� �VWPW�H[HFXWH4XHU\��6(/(&7�&2)B1$0(��
35,&(�)520�&2))((6����

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



FUHDWH6WDWHPHQW�DUJXPHQWV
)LUVW�DUJXPHQW�PXVW�EH�RQH�RI�WKH�IROORZLQJ�
7<3(B)25:$5'B21/<�FUHDWHV�D�QRQVFUROODEOH�UHVXOW�VHW��LQ�
ZKLFK�WKH�FXUVRU�PRYHV�RQO\�IRUZDUG��,I�\RX�GR�QRW�VSHFLI\�DQ\�
FRQVWDQWV�IRU�WKH�W\SH�DQG�XSGDWDELOLW\�RI�D�5HVXOW6HW�REMHFW��\RX�
ZLOO�DXWRPDWLFDOO\�JHW�RQH�WKDW�LV�7<3(B)25:$5'B21/<
7<3(B6&52//B,16(16,7,9(�� VFUROODEOH�5HVXOW6HW��LW�GRHV�QRW�
UHIOHFW�FKDQJHV�PDGH�ZKLOH�LW�LV�VWLOO�RSHQ�
7<3(B6&52//B6(16,7,9(�� VFUROODEOH�5HVXOW6HW��LW�UHIOHFW�
FKDQJHV�PDGH�ZKLOH�LW�LV�VWLOO�RSHQ�
6HFRQG�DUJXPHQW�PXVW�EH� &21&85B5($'B21/<��GHIDXOW��RU�
&21&85B83'$7$%/(�

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



SUHYLRXV���PHWKRG
6WDWHPHQW�VWPW� �
FRQ�FUHDWH6WDWHPHQW�5HVXOW6HW�7<3(B6&52//B,16(16,7,9(��
5HVXOW6HW�&21&85B5($'B21/<���
5HVXOW6HW�VUV� �VWPW�H[HFXWH4XHU\��6(/(&7�&2)B1$0(��
35,&(�)520�&2))((6����
VUV�DIWHU/DVW����
ZKLOH��VUV�SUHYLRXV����^�

6WULQJ�QDPH� �VUV�JHW6WULQJ��&2)B1$0(����
IORDW�SULFH� �VUV�JHW)ORDW��35,&(����
6\VWHP�RXW�SULQWOQ�QDPH����� ����SULFH��

`�

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



2WKHU�PHWKRGV
7KH�PHWKRGV�ILUVW���ODVW���EHIRUH)LUVW���DQG�DIWHU/DVW�PRYH�WKH�
FXUVRU�WR�WKH�URZ�LQGLFDWHG�LQ�WKHLU�QDPHV��
7KH�PHWKRG�DEVROXWH ZLOO�PRYH�WKH�FXUVRU�WR�WKH�URZ�QXPEHU�
LQGLFDWHG�LQ�WKH�DUJXPHQW�SDVVHG�WR�LW��,I�WKH�QXPEHU�LV�SRVLWLYH��
WKH�FXUVRU�PRYHV�WKH�JLYHQ�QXPEHU�IURP�WKH�EHJLQQLQJ��VR�FDOOLQJ
DEVROXWH����SXWV�WKH�FXUVRU�RQ�WKH�ILUVW�URZ��,I�WKH�QXPEHU�LV�
QHJDWLYH��WKH�FXUVRU�PRYHV�WKH�JLYHQ�QXPEHU�IURP�WKH�HQG��VR�
FDOOLQJ�DEVROXWH�����SXWV�WKH�FXUVRU�RQ�WKH�ODVW�URZ��

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



2WKHU�PHWKRGV���
:LWK�WKH�PHWKRG�UHODWLYH ��\RX�FDQ�VSHFLI\�KRZ�PDQ\�URZV�WR�
PRYH�IURP�WKH�FXUUHQW�URZ�DQG�DOVR�WKH�GLUHFWLRQ�LQ�ZKLFK�WR�
PRYH��$�SRVLWLYH�QXPEHU�PRYHV�WKH�FXUVRU�IRUZDUG�WKH�JLYHQ�
QXPEHU�RI�URZV��D�QHJDWLYH�QXPEHU�PRYHV�WKH�FXUVRU�EDFNZDUG�
WKH�JLYHQ�QXPEHU�RI�URZV��
7KH�PHWKRG�JHW5RZ OHWV�\RX�FKHFN�WKH�QXPEHU�RI�WKH�URZ�ZKHUH�
WKH�FXUVRU�LV�SRVLWLRQHG��
LV)LUVW���LV/DVW���LV%HIRUH)LUVW���LV$IWHU/DVW� YHULI\�ZKHWKHU�WKH�
FXUVRU�LV�DW�D�SDUWLFXODU�SRVLWLRQ�

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



0DNLQJ�XSGDWHV
� $Q�XSGDWH�LV�WKH�PRGLILFDWLRQ�RI�D�FROXPQ�YDOXH�LQ�WKH�FXUUHQW�
URZ�
� 7R�XSGDWH�5HVXOW6HW�\RX�QHHG�WR�FUHDWH�RQH�WKDW�LV�XSGDWDEOH��,Q�
RUGHU�WR�GR�WKLV��\RX�VXSSO\�WKH�5HVXOW6HW�FRQVWDQW�
&21&85B83'$7$%/(�WR�WKH�FUHDWH6WDWHPHQW�PHWKRG��
� 8VLQJ�WKH�-'%&�����$3,��WKH�XSGDWH�ZRXOG�ORRN�OLNH�WKLV��
VWPW�H[HFXWH8SGDWH��83'$7(�&2))((6�6(7�35,&(� ����������
�:+(5(�&2)B1$0(� �)5(1&+B52$67B'(&$)����
� 7KH�IROORZLQJ�FRGH�IUDJPHQW�VKRZV�DQRWKHU�ZD\�WR�DFFRPSOLVK�
WKH�XSGDWH��XVLQJ�WKH�-'%&�����$3,�
XSUV�ODVW������SRVLWLRQ�FXUVRU
XSUV�XSGDWH)ORDW��35,&(��������������XSGDWH�URZ

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



0DNLQJ�XSGDWHV���
� 8SGDWH�RSHUDWLRQV�LQ�WKH�-'%&�����$3,�DIIHFW�FROXPQ�YDOXHV�LQ�
WKH�URZ�ZKHUH�WKH�FXUVRU�LV�SRVLWLRQHG�
� 7KH�5HVXOW6HW��XSGDWH;;;�PHWKRGV�WDNH�WZR�SDUDPHWHUV��WKH�
FROXPQ�WR�XSGDWH�DQG�WKH�QHZ�YDOXH�WR�SXW�LQ�WKDW�FROXPQ��$V�ZLWK�
WKH�5HVXOW6HW��JHW;;;�PHWKRGV��WKH�SDUDPHWHU�GHVLJQDWLQJ�WKH�
FROXPQ�PD\�EH�HLWKHU�WKH�FROXPQ�QDPH�RU�WKH�FROXPQ�QXPEHU��
� 7KHUH�LV�D�GLIIHUHQW�XSGDWH;;;�PHWKRG�IRU�XSGDWLQJ�HDFK�
GDWDW\SH���XSGDWH6WULQJ���XSGDWH%LJ'HFLPDO���XSGDWH,QW���DQG�VR�
RQ��MXVW�DV�WKHUH�DUH�GLIIHUHQW�JHW;;;�PHWKRGV�IRU�UHWULHYLQJ�
GLIIHUHQW�GDWDW\SHV�

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



0DNLQJ�XSGDWHV���
� 7R�PDNH�WKH�XSGDWH�WDNH�HIIHFW�LQ�WKH�GDWDEDVH�DQG�QRW�MXVW�WKH
UHVXOW�VHW��ZH�PXVW�FDOO�WKH�5HVXOW6HW�PHWKRG�XSGDWH5RZ �

XSUV�ODVW����
XSUV�XSGDWH)ORDW��35,&(��������I���
XSUV�XSGDWH5RZ����

� ,I�\RX�KDG�PRYHG�WKH�FXUVRU�WR�D�GLIIHUHQW�URZ�EHIRUH�FDOOLQJ�WKH�
PHWKRG�XSGDWH5RZ���WKH�XSGDWH�ZRXOG�KDYH�EHHQ�ORVW��
� ,I�ZRXOG�OLNH�WR�FKDQJH�WKH�XSGDWH�\RX�FDQ�FDQFHO�WKH�XSGDWH�E\
FDOOLQJ�WKH�PHWKRG�FDQFHO5RZ8SGDWHV ��
� <RX�KDYH�WR�LQYRNH�FDQFHO5RZ8SGDWHV�EHIRUH�LQYRNLQJ�WKH�
PHWKRG�XSGDWH5RZ���RQFH�XSGDWH5RZ�LV�FDOOHG��FDOOLQJ�WKH�
PHWKRG�FDQFHO5RZ8SGDWHV�GRHV�QRWKLQJ��
� 1RWH�WKDW�FDQFHO5RZ8SGDWHV�FDQFHOV�DOO�RI�WKH�XSGDWHV�LQ�D�URZ�
VR�LI�WKHUH�DUH�PDQ\�LQYRFDWLRQV�RI�WKH�XSGDWH;;;�PHWKRGV�RQ�
WKH�VDPH�URZ��\RX�FDQQRW�FDQFHO�MXVW�RQH�RI�WKHP

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



0DNLQJ�XSGDWHV���
([DPSOH�
XSUV�ODVW����
XSUV�XSGDWH)ORDW��35,&(�����������
XSUV�FDQFHO5RZ8SGDWHV����
XSUV�XSGDWH)ORDW��35,&(�����������
XSUV�XSGDWH5RZ����
8SGDWHV�DQG�UHODWHG�RSHUDWLRQV�DSSO\�WR�WKH�URZ�ZKHUH�WKH�FXUVRU
LV�SRVLWLRQHG��(YHQ�LI�WKHUH�DUH�PDQ\�FDOOV�WR�XSGDWH;;;�PHWKRGV��
LW�WDNHV�RQO\�RQH�FDOO�WR�WKH�PHWKRG�XSGDWH5RZ�WR�XSGDWH�WKH�
GDWDEDVH�ZLWK�DOO�RI�WKH�FKDQJHV�PDGH�LQ�WKH�FXUUHQW�URZ�

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



,QVHUWLQJ�URZV

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

:KHQ�\RX�KDYH�D�5HVXOW6HW�REMHFW�ZLWK�UHVXOWV�IURP�WKH�WDEOH��\RX�
FDQ�EXLOG�WKH�QHZ�URZ�DQG�WKHQ�LQVHUW�LW�LQWR�ERWK�WKH�UHVXOW�VHW�
DQG�WKH�WDEOH�LQ�RQH�VWHS��

<RX�EXLOG�D�QHZ�URZ�LQ�ZKDW�LV�FDOOHG�WKH�LQVHUW�URZ� D�VSHFLDO�
URZ�DVVRFLDWHG�ZLWK�HYHU\�5HVXOW6HW�REMHFW��7KLV�URZ�LV�QRW�SDUW RI�
WKH�UHVXOW�VHW���LW�LV�D�NLQG�RI�VHSDUDWH�EXIIHU�LQ�ZKLFK�\RX�FRPSRVH�
D�QHZ�URZ�



,QVHUWLQJ�URZV���

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

7R�LQVHUW�URZ�SURJUDPDWLFDOO\�\RX�VKRXOG��SHUIRUP�IROORZLQJ�VWHSV�
� 0RYH�WKH�FXUVRU�WR�WKH�LQVHUW�URZ��ZKLFK�\RX�GR�E\�LQYRNLQJ�WKH
PHWKRG�PRYH7R,QVHUW5RZ��
� 6HW�D�YDOXH�IRU�HDFK�FROXPQ�LQ�WKH�URZ��<RX�GR�WKLV�E\�FDOOLQJ�WKH�
DSSURSULDWH�XSGDWH;;; PHWKRG�IRU�HDFK�YDOXH�
� &DOO�WKH�PHWKRG�LQVHUW5RZ WR�LQVHUW�WKH�URZ�\RX�KDYH�MXVW�
SRSXODWHG�ZLWK�YDOXHV�LQWR�WKH�UHVXOW�VHW��7KLV�RQH�PHWKRG�
VLPXOWDQHRXVO\�LQVHUWV�WKH�URZ�LQWR�ERWK�WKH�5HVXOW6HW�REMHFW�DQG�
WKH�GDWDEDVH�WDEOH�IURP�ZKLFK�WKH�UHVXOW�VHW�ZDV�VHOHFWHG�



,QVHUWLQJ�URZV���

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

([DPSOH�
XSUV�PRYH7R,QVHUW5RZ���
XSUV�XSGDWH6WULQJ��&2)B1$0(����.RQD���
XSUV�XSGDWH,QW��683B,'��������
XSUV�XSGDWH)ORDW��35,&(����������
XSUV�XSGDWH,QW��6$/(6������
XSUV�XSGDWH,QW��727$/������
XSUV�LQVHUW5RZ����
$IWHU�\RX�KDYH�FDOOHG�WKH�PHWKRG�LQVHUW5RZ���\RX�FDQ�VWDUW�
EXLOGLQJ�DQRWKHU�URZ�WR�EH�LQVHUWHG��RU�\RX�FDQ�PRYH�WKH�FXUVRU�
EDFN�WR�D�UHVXOW�VHW�URZ��<RX�FDQ�XVH�DQ\�RI�HDUOLHU�PHQWLRQHG�
PHWKRGV�RU�PRYH7R&XUUHQW5RZ�



'HOHWLQJ�5RZV

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

0RYH�WKH�FXUVRU�WR�WKH�URZ�\RX�ZDQW�WR�GHOHWH�DQG�WKHQ�FDOO�WKH�
PHWKRG�GHOHWH5RZ��
XSUV�DEVROXWH�����
XSUV�GHOHWH5RZ����
:LWK�VRPH�-'%&�GULYHUV��D�GHOHWHG�URZ�LV�UHPRYHG�DQG�LV�QR�
ORQJHU�YLVLEOH�LQ�D�UHVXOW�VHW��6RPH�-'%&�GULYHUV�XVH�D�EODQN�URZ�
DV�D�SODFHKROGHU��D��KROH���ZKHUH�WKH�GHOHWHG�URZ�XVHG�WR�EH��,I
WKHUH�LV�D�EODQN�URZ�LQ�SODFH�RI�WKH�GHOHWHG�URZ��\RX�FDQ�XVH�WKH�
PHWKRG�DEVROXWH ZLWK�WKH�RULJLQDO�URZ�SRVLWLRQV�WR�PRYH�WKH�FXUVRU�
EHFDXVH�WKH�URZ�QXPEHUV�LQ�WKH�UHVXOW�VHW�DUH�QRW�FKDQJHG�E\�WKH
GHOHWLRQ�
,Q�DQ\�FDVH��\RX�VKRXOG�UHPHPEHU�WKDW�-'%&�GULYHUV�KDQGOH�
GHOHWLRQV�GLIIHUHQWO\�



0DNLQJ�%DWFK�8SGDWHV
$�EDWFK�XSGDWH LV�D�VHW�RI�PXOWLSOH�XSGDWH�VWDWHPHQWV�WKDW�LV�
VXEPLWWHG�WR�WKH�GDWDEDVH�IRU�SURFHVVLQJ�DV�D�EDWFK��6HQGLQJ�
PXOWLSOH�XSGDWH�VWDWHPHQWV�WR�WKH�GDWDEDVH�WRJHWKHU�DV�D�XQLW�FDQ��
LQ�VRPH�VLWXDWLRQV��EH�PXFK�PRUH�HIILFLHQW�WKDQ�VHQGLQJ�HDFK�
XSGDWH�VWDWHPHQW�VHSDUDWHO\�
0XOWLSOH�H[HFXWH8SGDWH�VWDWHPHQWV�FDQ�EH�VHQW�LQ�WKH�VDPH�
WUDQVDFWLRQ��EXW�HYHQ�WKRXJK�WKH\�DUH�FRPPLWWHG�RU�UROOHG�EDFN�DV�
D�XQLW��WKH\�DUH�VWLOO�SURFHVVHG�LQGLYLGXDOO\��
:LWK�WKH�-'%&�����$3,��6WDWHPHQW��3UHSDUHG6WDWHPHQW��DQG�
&DOODEOH6WDWHPHQW�REMHFWV�KDYH�WKH�DELOLW\�WR�PDLQWDLQ�D�OLVW�RI
FRPPDQGV�WKDW�FDQ�EH�VXEPLWWHG�WRJHWKHU�DV�D�EDWFK��7KH\�DUH�
FUHDWHG�ZLWK�DQ�DVVRFLDWHG�OLVW��ZKLFK�LV�LQLWLDOO\�HPSW\��<RX�FDQ�
DGG�64/�FRPPDQGV�WR�WKLV�OLVW�ZLWK�WKH�PHWKRG�DGG%DWFK��DQG�
\RX�FDQ�HPSW\�WKH�OLVW�ZLWK�WKH�PHWKRG�FOHDU%DWFK��<RX�VHQG�DOO�
RI�WKH�FRPPDQGV�LQ�WKH�OLVW�WR�WKH�GDWDEDVH�ZLWK�WKH�PHWKRG�
H[HFXWH%DWFK���



0DNLQJ�%DWFK�8SGDWHV���

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

([DPSOH�
FRQ�VHW$XWR&RPPLW�IDOVH���
6WDWHPHQW�VWPW� �FRQ�FUHDWH6WDWHPHQW����
VWPW�DGG%DWFK��,16(57�,172�&2))((6�����
�9$/8(6�
$PDUHWWR
���������������������
VWPW�DGG%DWFK��,16(57�,172�&2))((6�����
�9$/8(6�
$PDUHWWRBGHFDI
����������������������
LQW�>@�XSGDWH&RXQWV� �VWPW�H[HFXWH%DWFK����
2QO\�FRPPDQGV�WKDW�UHWXUQ�DQ�XSGDWH�FRXQW �FRPPDQGV�VXFK�
DV�,16(57 ,172 ��83'$7( ��'(/(7( ��&5($7( 7$%/( ��'523
7$%/( ��$/7(5 7$%/( ��DQG�VR�RQ��FDQ�EH�H[HFXWHG�DV�D�
EDWFK ZLWK�WKH�H[HFXWH%DWFK�PHWKRG�



%DWFK8SGDWH([FHSWLRQ

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

,I�RQH�RI�WKH�FRPPDQGV�FDQQRW�EH�H[HFXWHG�IRU�VRPH�RWKHU�
UHDVRQ��WKH�PHWKRG�H[HFXWH%DWFK�ZLOO�WKURZ�D�
%DWFK8SGDWH([FHSWLRQ ��,Q�DGGLWLRQ�WR�WKH�LQIRUPDWLRQ�WKDW�DOO�
H[FHSWLRQV�KDYH��WKLV�H[FHSWLRQ�FRQWDLQV�DQ�DUUD\�RI�WKH�XSGDWH�
FRXQWV�IRU�WKH�FRPPDQGV�WKDW�H[HFXWHG�VXFFHVVIXOO\�EHIRUH�WKH�
H[FHSWLRQ�ZDV�WKURZQ��%HFDXVH�WKH�XSGDWH�FRXQWV�DUH�LQ�WKH�
VDPH�RUGHU�DV�WKH�FRPPDQGV�WKDW�SURGXFHG�WKHP��\RX�FDQ�WHOO�
KRZ�PDQ\�FRPPDQGV�ZHUH�VXFFHVVIXO�DQG�ZKLFK�FRPPDQGV�WKH\�
DUH�
%DWFK8SGDWH([FHSWLRQ�LV�GHULYHG�IURP�64/([FHSWLRQ�



%DWFK8SGDWH([FHSWLRQ���

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

8VDJH�H[DPSOH�
WU\�^�
���PDNH�VRPH�XSGDWHV�
`�FDWFK�%DWFK8SGDWH([FHSWLRQ�E��^

6\VWHP�HUU�SULQWOQ��64/([FHSWLRQ������E�JHW0HVVDJH����
6\VWHP�HUU�SULQWOQ��64/6WDWH������E�JHW64/6WDWH����
6\VWHP�HUU�SULQWOQ��0HVVDJH������E�JHW0HVVDJH����
6\VWHP�HUU�SULQWOQ��9HQGRU������E�JHW(UURU&RGH����
6\VWHP�HUU�SULQW��8SGDWH�FRXQWV������
LQW�>@�XSGDWH&RXQWV� �E�JHW8SGDWH&RXQWV����
IRU��LQW�L� ����L���XSGDWH&RXQWV�OHQJWK��L����^�
6\VWHP�HUU�SULQW�XSGDWH&RXQWV>L@���������`�`�



64/��GDWDW\SHV

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

7KH�GDWDW\SHV�FRPPRQO\�UHIHUUHG�WR�DV�64/��W\SHV DUH�WKH�QHZ�
GDWDW\SHV�EHLQJ�DGRSWHG�LQ�WKH�QH[W�YHUVLRQ�RI�WKH�$16,�,62�64/�
VWDQGDUG��
7KH�QHZ�64/��GDWDW\SHV�JLYH�D�UHODWLRQDO�GDWDEDVH�PRUH�
IOH[LELOLW\�LQ�ZKDW�FDQ�EH�XVHG�DV�D�W\SH�IRU�D�WDEOH�FROXPQ��
64/��GDWDW\SHV�
%/2%��%LQDU\�/DUJH�2EMHFW���ZKLFK�FDQ�VWRUH�YHU\�ODUJH�DPRXQWV�
RI�GDWD�DV�UDZ�E\WHV��
&/2% �&KDUDFWHU�/DUJH�2EMHFW���ZKLFK�LV�FDSDEOH�RI�VWRULQJ�YHU\�
ODUJH�DPRXQWV�RI�GDWD�LQ�FKDUDFWHU�IRUPDW��
$55$< PDNHV�LW�SRVVLEOH�WR�XVH�DQ�DUUD\�DV�D�FROXPQ�YDOXH��
8VHU�GHILQHG�W\SHV��8'7V���VWUXFWXUHG�W\SHV�DQG�GLVWLQFW�W\SHV��
FDQ�QRZ�EH�VWRUHG�DV�FROXPQ�YDOXHV�



64/��GDWDW\SHV���

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

64/��W\SHV�JHW;;; PHWKRGV��VHW;;; DQG�XSGDWH;;; E\�
DQDORJ\��
%/2%�JHW%ORE�
&/2%�JHW&ORE�
$55$<�JHW$UUD\�
6WUXFWXUHG�W\SH�JHW2EMHFW�



$55$<�XVDJH�H[DPSOH

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

5HVXOW6HW�UV� �VWPW�H[HFXWH4XHU\���6(/(&7�6&25(6�)520�
678'(176� :+(5(�,'� ��������
UV�QH[W����
$UUD\�VFRUHV� �UV�JHW$UUD\��6&25(6����



&RQQHFWLRQ�SRROLQJ

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

2SHQLQJ�D�FRQQHFWLRQ�WR�D�GDWDEDVH�LV�D�WLPH�FRQVXPLQJ�SURFHVV��
)RU�VKRUW�TXHULHV��LW�FDQ�WDNH�PXFK�ORQJHU�WR�RSHQ�WKH�FRQQHFWLRQ�
WKDQ�WR�SHUIRUP�WKH�DFWXDO�GDWDEDVH�UHWULHYDO��&RQVHTXHQWO\��LW�
PDNHV�VHQVH�WR�UHXVH�&RQQHFWLRQ�REMHFWV�LQ�DSSOLFDWLRQV�WKDW�
FRQQHFW�UHSHDWHGO\�WR�WKH�VDPH�GDWDEDVH��
$�FRQQHFWLRQ�SRRO�FODVV�VKRXOG�EH�DEOH�WR�SHUIRUP�WKH�
IROORZLQJ�WDVNV�
���3UHDOORFDWH�WKH�FRQQHFWLRQV�
���0DQDJH�DYDLODEOH�FRQQHFWLRQV�
���$OORFDWH�QHZ�FRQQHFWLRQV�
���:DLW�IRU�D�FRQQHFWLRQ�WR�EHFRPH�DYDLODEOH�
���&ORVH�FRQQHFWLRQV�ZKHQ�UHTXLUHG�



3UHDORFDWLQJ�WKH�
FRQQHFWLRQV

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

3HUIRUP�WKLV�WDVN�LQ�WKH�FODVV�FRQVWUXFWRU��$OORFDWLQJ�PRUH�FRQ�
QHFWLRQV�LQ�DGYDQFH�VSHHGV�WKLQJV�XS�LI�WKHUH�ZLOO�EH�PDQ\�FRQ�
FXUUHQW�UHTXHVWV�ODWHU�EXW�FDXVHV�DQ�LQLWLDO�GHOD\��$V�D�UHVXOW� D�
VHUYOHW�WKDW�SUHDOORFDWHV�YHU\�PDQ\�FRQQHFWLRQV�VKRXOG�EXLOG�WKH
FRQQHFWLRQ�SRRO�IURP�LWV�LQLW�PHWKRG��DQG�\RX�VKRXOG�EH�VXUHWKDW
WKH�VHUYOHW�LV�LQLWLDOL]HG�SULRU�WR�D�³UHDO´�FOLHQW�UHTXHVW�
DYDLODEOH&RQQHFWLRQV� �QHZ�9HFWRU�LQLWLDO&RQQHFWLRQV��
EXV\&RQQHFWLRQV� �QHZ�9HFWRU���
IRU�LQW�L ���L�LQLWLDO&RQQHFWLRQV��L����^

DYDLODEOH&RQQHFWLRQV�DGG(OHPHQW�PDNH1HZ&RQQHFWLRQ����
`



0DQDJLQJ�DYDLODEOH�
FRQQHFWLRQV

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

,I�D�FRQQHFWLRQ�LV�UHTXLUHG�DQG�DQ�LGOH�FRQQHFWLRQ�LV�
DYDLODEOH��SXW�LW�LQ�WKH�OLVW�RI�EXV\�FRQQHFWLRQV�DQG�WKHQ�
UHWXUQ�LW� 7KH�EXV\�OLVW�LV�XVHG�WR�FKHFN�OLPLWV�RQ�WKH�WRWDO�QXPEHU�
RI�FRQQHFWLRQV�DV�ZHOO�DV�ZKHQ�WKH�SRRO�LV�LQVWUXFWHG�WR�H[SOLFLWO\�
FORVH�DOO�FRQQHFWLRQV��
&RQQHFWLRQV�FDQ�WLPH�RXW��VR�EHIRUH�UHWXUQLQJ�WKH�FRQQHFWLRQ��
FRQILUP�WKDW�LW�LV�VWLOO�RSHQ��,I�QRW��GLVFDUG�WKH�FRQQHFWLRQ�DQG�
UHSHDW�WKH�SURFHVV��
'LVFDUGLQJ�D�FRQQHFWLRQ�RSHQV�XS�D�VORW�WKDW�FDQ�EH�XVHG�E\�
SURFHVVHV�WKDW�QHHGHG�D�FRQQHFWLRQ�ZKHQ�WKH�FRQQHFWLRQ�OLPLW�
KDG�EHHQ�UHDFKHG��VR�XVH�QRWLI\$OO WR�WHOO�DOO�ZDLWLQJ�WKUHDGV�WR�
ZDNH�XS�DQG�VHH�LI�WKH\�FDQ�SURFHHG��H�J���E\�DOORFDWLQJ�D�QHZ�
FRQQHFWLRQ��



0DQDJLQJ�DYDLODEOH�
FRQQHFWLRQV���

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

SXEOLF�V\QFKURQL]HG�&RQQHFWLRQ�JHW&RQQHFWLRQ��WKURZV�
64/([FHSWLRQ�^

LI���DYDLODEOH&RQQHFWLRQV�LV(PSW\����^
&RQQHFWLRQ�H[LVWLQJ&RQQHFWLRQ� 
�&RQQHFWLRQ�DYDLODEOH&RQQHFWLRQV�ODVW(OHPHQW���
LQW�ODVW,QGH[� �DYDLODEOH&RQQHFWLRQV�VL]H���� ��
DYDLODEOH&RQQHFWLRQV�UHPRYH(OHPHQW$W�ODVW,QGH[��

YHUWH��!



0DQDJLQJ�DYDLODEOH�
FRQQHFWLRQV���

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

LI��H[LVWLQJ&RQQHFWLRQ�LV&ORVHG����^
QRWLI\$OO�������)UHHG�XS�D�VSRW�IRU�DQ\ERG\�ZDLWLQJ�
UHWXUQ�JHW&RQQHFWLRQ��������5HSHDW�SURFHVV�
`�HOVH�^
EXV\&RQQHFWLRQV�DGG(OHPHQW�H[LVWLQJ&RQQHFWLRQ��
UHWXUQ�H[LVWLQJ&RQQHFWLRQ��
`

`
`



$OORFDWLQJ�QHZ�FRQQHFWLRQV

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

,I�D�FRQQHFWLRQ�LV�UHTXLUHG��WKHUH�LV�QR�LGOH�FRQQHFWLRQ�DYDLODEOH��
DQG�WKH�FRQQHFWLRQ�OLPLW�KDV�QRW�EHHQ�UHDFKHG��WKHQ�VWDUW�D�
EDFNJURXQG�WKUHDG�WR�DOORFDWH�D�QHZ�FRQQHFWLRQ��7KHQ��ZDLW�IRU�
WKH�ILUVW�DYDLODEOH�FRQQHFWLRQ��ZKHWKHU�RU�QRW�LW�LV�WKH�QHZO\�DOOR�
FDWHG�RQH�
LI���WRWDO&RQQHFWLRQV�����PD[&RQQHFWLRQV��
PDNH%DFNJURXQG&RQQHFWLRQ���
WU\�^
ZDLW�������*LYH�XS�ORFN�DQG�VXVSHQG�VHOI�
`�FDWFK�,QWHUUXSWHG([FHSWLRQ�LH��^`
UHWXUQ�JHW&RQQHFWLRQ��������7U\�DJDLQ�



:DLWLQJ�IRU�D�FRQQHFWLRQ�WR�
EHFRPH�DYDLODEOH

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

7KLV�VLWXDWLRQ�RFFXUV�ZKHQ�WKHUH�LV�QR�LGOH�FRQQHFWLRQ�DQG�\RX¶YH�
UHDFKHG�WKH�OLPLW�RQ�WKH�QXPEHU�RI�FRQQHFWLRQV��7KH�QDWXUDO�
DSSURDFK�LV�WR�XVH�WKH�ZDLW PHWKRG��ZKLFK�JLYHV�XS�WKH�WKUHDG�
V\QFKURQL]DWLRQ�ORFN�DQG�VXVSHQGV�WKH�WKUHDG�XQWLO�QRWLI\ RU�
QRWLI\$OO LV�FDOOHG��6LQFH�QRWLI\$OO�FRXOG�VWHP�IURP�VHYHUDO�
SRVVLEOH�VRXUFHV��WKUHDGV�WKDW�ZDNH�XS�VWLOO�QHHG�WR�WHVW�WR�VHH LI�
WKH\�FDQ�SURFHHG��,Q�WKLV�FDVH��WKH�VLPSOHVW�ZD\�WR�DFFRPSOLVK�
WKLV�WDVN�LV�WR�UHFXUVLYHO\�UHSHDW�WKH�SURFHVV�RI�WU\LQJ�WR�REWDLQ�D�
FRQQHFWLRQ�
WU\�^
ZDLW���
`�FDWFK�,QWHUUXSWHG([FHSWLRQ�LH��^`
UHWXUQ�JHW&RQQHFWLRQ����



&ORVLQJ�WKH�FRQQHFWLRQV

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

SULYDWH�YRLG�FORVH&RQQHFWLRQV�9HFWRU�FRQQHFWLRQV��^
WU\�^

IRU�LQW�L ���L�FRQQHFWLRQV�VL]H����L����^
&RQQHFWLRQ�FRQQHFWLRQ� 
�&RQQHFWLRQ�FRQQHFWLRQV�HOHPHQW$W�L��
LI���FRQQHFWLRQ�LV&ORVHG����^

FRQQHFWLRQ�FORVH���
`

`
`�FDWFK�64/([FHSWLRQ�VTOH��^�`

`



&RQQHFWLRQ3RRO6HUYOHW

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

SXEOLF�YRLG�LQLW���^
���GHFODUH�YDULDEOHV�IRU�GDWDEDVH�GULYHU��XVHUQDPH�����
WU\�^
FRQQHFWLRQ3RRO� 
QHZ�&RQQHFWLRQ3RRO�GULYHU��XUO��XVHUQDPH��SDVVZRUG�
LQLWLDO&RQQHFWLRQV���PD[&RQQHFWLRQV�����
`�FDWFK�64/([FHSWLRQ�VTOH��^
6\VWHP�HUU�SULQWOQ��(UURU�PDNLQJ�SRRO������VTOH��
JHW6HUYOHW&RQWH[W���ORJ��(UURU�PDNLQJ�SRRO������VTOH��
FRQQHFWLRQ3RRO� �QXOO�
``



&RQQHFWLRQ3RRO6HUYOHW���

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

SXEOLF�YRLG�GHVWUR\���^
FRQQHFWLRQ3RRO�FORVH$OO&RQQHFWLRQV���
`
SURWHFWHG�LQW�LQLWLDO&RQQHFWLRQV���^

UHWXUQ�����
`
SURWHFWHG�LQW�PD[&RQQHFWLRQV���^

UHWXUQ�����
`

`



8VLQJ�WKH�6HUYOHW&RQWH[W�WR�
VKDUH�FRQQHFWLRQ�SRRO

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

*URXS�RI�VHUYOHWV�WKDW�DOO�XVH�WKH�ERRNV�GDWDEDVH FRXOG
VKDUH�SRROV�E\�KDYLQJ�HDFK�VHUYOHW�SHUIRUP�WKH�IROORZLQJ�VWHSV�
6HUYOHW&RQWH[W�FRQWH[W� �JHW6HUYOHW&RQWH[W���
&RQQHFWLRQ3RRO�ERRN3RRO� 
�&RQQHFWLRQ3RRO�FRQWH[W�JHW$WWULEXWH��ERRN�SRRO���
LI��ERRN3RRO�  �QXOO��^

ERRN3RRO� �QHZ�&RQQHFWLRQ3RRO������
FRQWH[W�VHW$WWULEXWH��ERRN�SRRO���ERRN3RRO��

`



8VLQJ�WKH�VLQJOHWRQ�FODVV

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

$�VLQJOHWRQ�FODVV�LV�D�FODVV�IRU�ZKLFK�RQO\�D�VLQJOH�LQVWDQFH�FDQ�EH�
FUHDWHG��HQIRUFHG�WKURXJK�XVH�RI�D�SULYDWH�FRQVWUXFWRU��

7KH�LQVWDQFH�LV�UHWULHYHG�WKURXJK�D�VWDWLF�PHWKRG�WKDW�FKHFNV�LI
WKHUH�LV�DOUHDG\�DQ�REMHFW�DOORFDWHG��UHWXUQLQJ�LW�LI�VR�DQG�DOORFDWLQJ�
DQG�UHWXUQLQJ�D�QHZ�RQH�LI�QRW�



8VLQJ�WKH�VLQJOHWRQ�FODVV

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

([DPSOH�
SXEOLF�FODVV�%RRN3RRO�H[WHQGV�&RQQHFWLRQ3RRO�^

SULYDWH�VWDWLF�%RRN3RRO�SRRO� �QXOO�
SULYDWH�%RRN3RRO������^

VXSHU������ ���&DOO�SDUHQW�FRQVWUXFWRU `
SXEOLF�VWDWLF�V\QFKURQL]HG�%RRN3RRO�JHW,QVWDQFH���^
LI��SRRO�  �QXOO��^�SRRO� �QHZ�%RRN3RRO�������`
UHWXUQ�SRRO��
`

`


