
Congratulations on your purchase of Locus. 

Please register your software!

Extend your 90 day software support to 12 months for
FREE! Detach the postage-paid Registration Card
below and mail it in.

Ashtech Customer Support - 
Friendly, professional, knowledgable support staff ranked 
top in the GPS industry year after year.

Customer Registration Card

Registration entitles you to FREE customer support (extended to 1 year), upgrade
notices and much more!

Name Title

Address 

City, State, Country, Postal Code

Telephone Fax 

Email

Date Purchased Dealer 

Model Serial # 

Model Serial #
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Magellan Corporation
Ashtech Precision Products Customer Support
471 El Camino Real
Santa Clara, CA 95050-9974



/RFXV�3URFHVVRU�
8VHU¶V�*XLGH
0DJHOODQ�&RUSRUDWLRQ
����(O�&DPLQR�5HDO
6DQWD�&ODUD��&D������������

3KRQH�DQG�)D[�1XPEHUV

� 0DLQ

� 9RLFH��������������
� )D[��������������

� 6DOHV

� 86��������������
� )D[��������������

� (XURSH

� 9RLFH�����������������
� )D[�����������������

� 6XSSRUW

� 86��������������
� )D[��������������

,QWHUQHW

� VXSSRUW#DVKWHFK�FRP

� KWWS���ZZZ�DVKWHFK�FRP

� VXSSRUW#DVKWHFK�FR�XN



LL
&RS\ULJKW�1RWLFH
&RS\ULJKW��������$VKWHFK�,QF���³$VKWHFK´���$OO�ULJKWV�UHVHUYHG���
1R�SDUW�RI�WKLV�SXEOLFDWLRQ�RU�WKH�FRPSXWHU�SURJUDPV�GHVFULEHG�LQ�LW�PD\�EH�UH�
SURGXFHG��WUDQVODWHG��VWRUHG�LQ�D�UHWULHYDO�V\VWHP��RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�
E\�DQ\�PHDQV��HOHFWURQLF��PHFKDQLFDO�SKRWRFRS\LQJ��UHFRUGLQJ��RU�RWKHUZLVH��
ZLWKRXW�SULRU�ZULWWHQ�SHUPLVVLRQ�RI�$VKWHFK��<RXU�ULJKWV�ZLWK�UHJDUG�WR�WKLV�
SXEOLFDWLRQ�DQG�WKH�FRPSXWHU�SURJUDPV�DUH�VXEMHFW�WR�WKH�UHVWULFWLRQV�DQG�OLP�
LWDWLRQV�LPSRVHG�E\�WKH�FRS\ULJKW�ODZV�RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD�
�³8�6�$�´��DQG�RU�WKH�MXULVGLFWLRQ�LQ�ZKLFK�\RX�DUH�ORFDWHG���)RU�LQIRUPDWLRQ�
RQ�WUDQVODWLRQV�DQG�GLVWULEXWLRQ�RXWVLGH�WKH�8�6�$��SOHDVH�FRQWDFW�$VKWHFK�

3ULQWHG�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD�
3DUW�1XPEHU�������������5HYLVLRQ�$
2FWREHU������

7UDGHPDUN�1RWLFH
$VKWHFK��LV�D�UHJLVWHUHG�WUDGHPDUN�RI�$VKWHFK�,QF���0LVVLRQ�3ODQQLQJ��LV�D�WUDGH�
PDUN�RI�$VKWHFK�,QF���$OO�RWKHU�SURGXFW�DQG�EUDQG�QDPHV�DUH�WUDGHPDUNV�RU�UHJLVWHUHG�
WUDGHPDUNV�RI�WKHLU�UHVSHFWLYH�KROGHUV�

)&&�1RWLFH
7KH�HTXLSPHQW�GHVFULEHG�LQ�WKLV�PDQXDO�KDV�EHHQ�WHVWHG�SXUVXDQW�WR�3DUW����RI�
WKH�)&&�5XOHV�DQG�IRXQG�WR�FRPSO\�ZLWK�WKH�OLPLWV�IRU�D�&ODVV�$�GLJLWDO�GHYLFH�
IRU�XVH�LQ�FRPPHUFLDO�EXVLQHVV��DQG�LQGXVWULDO�HQYLURQPHQWV���2SHUDWLRQ�LV�VXE�
MHFW�WR�WKH�IROORZLQJ�WZR�FRQGLWLRQV������WKLV�GHYLFH�PD\�QRW�FDXVH�KDUPIXO�LQ�
WHUIHUHQFH��DQG�����WKLV�GHYLFH�PXVW�DFFHSW�DQ\�LQWHUIHUHQFH�UHFHLYHG��LQFOXGLQJ�
LQWHUIHUHQFH�WKDW�PD\�FDXVH�XQGHVLUHG�RSHUDWLRQ���7KHVH�OLPLWV�DUH�GHVLJQHG�WR�
SURYLGH�UHDVRQDEOH�SURWHFWLRQ�DJDLQVW�KDUPIXO�LQWHUIHUHQFH�ZKHQ�WKH�HTXLS�
PHQW�LV�RSHUDWHG�LQ�D�FRPPHUFLDO�HQYLURQPHQW���7KH�HTXLSPHQW�JHQHUDWHV��XV�
HV��DQG�FDQ�UDGLDWH�UDGLR�IUHTXHQF\�HQHUJ\�DQG��LI�QRW�LQVWDOOHG�DQG�XVHG�LQ�
DFFRUGDQFH�ZLWK�WKH�LQVWUXFWLRQ�PDQXDO��PD\�FDXVH�KDUPIXO�LQWHUIHUHQFH�WR�UD�
GLR�DQG�WHOHYLVLRQ�UHFHSWLRQ���2SHUDWLRQ�RI�WKLV�HTXLSPHQW�LQ�D�UHVLGHQWLDO�DUHD�
LV�OLNHO\�WR�FDXVH�KDUPIXO�LQWHUIHUHQFH�LQ�ZKLFK�FDVH�WKH�XVHU�ZLOO�EH�UHTXLUHG�
WR�FRUUHFW�WKH�LQWHUIHUHQFH�DW�KLV�RZQ�H[SHQVH�

,I�WKLV�HTXLSPHQW�GRHV�FDXVH�LQWHUIHUHQFH�WR�UDGLR�RU�WHOHYLVLRQ�UHFHSWLRQ��
ZKLFK�FDQ�EH�GHWHUPLQHG�E\�WXUQLQJ�WKH�HTXLSPHQW�RII�DQG�RQ��\RX�FDQ�WU\�WR�
FRUUHFW�WKH�LQWHUIHUHQFH�E\�RQH�RU�PRUH�RI�WKH�IROORZLQJ�PHDVXUHV�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH



� 5HRULHQW�WKH�UHFHLYLQJ�DQWHQQD�

� 5HORFDWH�WKH�UHFHLYHU�UHODWLYH�WR�WKH�HTXLSPHQW�ZKLFK�LW�LQWHUIHUHV�

� 3RZHU�WKH�HTXLSPHQW�IURP�D�GLIIHUHQW�$&�UHFHSWDFOH�VR�WKDW�WKLV�
HTXLSPHQW�DQG�WKH�LQWHUIHUHG�HTXLSPHQW�DUH�RQ�GLIIHUHQW�EUDQFK�FLUFXLWV���
,I�QHFHVVDU\��FRQWDFW�WKH�$VKWHFK�FXVWRPHU�VHUYLFH�GHSDUWPHQW�RU�DQ�
DXWKRUL]HG�UHSUHVHQWDWLYH�IRU�DGGLWLRQDO�DGYLFH�
�LLL
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$VKWHFK�,QF��ZDUUDQWV��WR�WKH�RULJLQDO�EX\HU�RQO\��WKDW�WKH�HTXLSPHQW��KHUHLQ�³3URGXFW´���SXU�
FKDVHG�E\�WKH�EX\HU��D��FRQIRUPV�WR�$VKWHFK¶V�SXEOLVKHG�VSHFLILFDWLRQV�IRU�WKH�PRGHO�SXUFKDVHG��
DQG��E��LV�IUHH�IURP�GHIHFWV�LQ�PDWHULDO�RU�ZRUNPDQVKLS���7KH�GXUDWLRQ�RI�WKLV�ZDUUDQW\�LV�RQH�
\HDU�IURP�GDWH�RI�GHOLYHU\�DQG�DQ\�FODLP�IRU�EUHDFK�RI�ZDUUDQW\�PXVW�EH�EURXJKW�WR�$VKWHFK¶V�
DWWHQWLRQ�ZLWKLQ�VXFK�RQH�\HDU�SHULRG�DQG�DQ\�DFWLRQ�RQ�DQ\�VXFK�FODLP�PXVW�EH�EURXJKW�ZLWKLQ�
���PRQWKV�IURP�WKH�GDWH�RI�GHOLYHU\���:LWKLQ�D�UHDVRQDEOH�SHULRG�RI�WLPH�DIWHU�D�FODLP��$VKWHFK�
ZLOO�FRUUHFW�DQ\�IDLOXUH�RI�WKH�3URGXFW�WR�FRQIRUP�WR�VSHFLILFDWLRQV�RU�DQ\�GHIHFW�LQ�PDWHULDOV�RU�
ZRUNPDQVKLS���,I�$VKWHFK�LV�XQDEOH�WR�UHSDLU�WKH�3URGXFW�WR�FRQIRUP�WR�WKH�ZDUUDQW\�DIWHU�D�UHD�
VRQDEOH�QXPEHU�RI�DWWHPSWV��$VKWHFK�ZLOO�SURYLGH��DW�LWV�RSWLRQ��RQH�RI�WKH�IROORZLQJ����D��D�UH�
SODFHPHQW�3URGXFW�RU��E��IXOO�UHIXQG�RI�WKH�SXUFKDVH�SULFH���$�UHSDLUHG�RU�UHSODFHG�SURGXFW�LV�
ZDUUDQWHG�IRU����GD\V�IURP�WKH�GDWH�RI�UHWXUQ�VKLSPHQW��RU�IRU�WKH�EDODQFH�RI�WKH�RULJLQDO�ZDU�
UDQW\�SHULRG��ZKLFKHYHU�LV�ORQJHU���7KHVH�UHPHGLHV�DUH�WKH�EX\HUV�H[FOXVLYH�UHPHGLHV�IRU�EUHDFK�
RI�ZDUUDQW\�

7R�REWDLQ�ZDUUDQW\�VHUYLFH��WKH�EX\HU�PXVW�UHWXUQ�WKH�3URGXFW��SRVWDJH�SDLG��ZLWK�SURRI�RI�WKH�
GDWH�RI�RULJLQDO�SXUFKDVH�DQG�WKH�EX\HU
V�UHWXUQ�DGGUHVV�WR�$VKWHFK�,QF��RU�DQ�DXWKRUL]HG�VHUYLFH�
FHQWHU���$VKWHFK�,QF��ZLOO��QRW�EH�UHVSRQVLEOH�IRU�DQ\�ORVV�RU�GDPDJH�WR�WKH�SURGXFW�LQFXUUHG�ZKLOH�
LW�LV�LQ�WUDQVLW�RU�LV�EHLQJ�VKLSSHG�IRU�UHSDLU���,W�LV�WKH�EX\HU
V�UHVSRQVLELOLW\�WR�DUUDQJH�IRU�LQVXU�
DQFH��LI�WKH�EX\HU�VR�GHVLUHV�

$VKWHFK�GRHV�QRW�ZDUUDQW��D��DQ\�SURGXFW��FRPSRQHQWV�RU�SDUWV�QRW�PDQXIDFWXUHG�E\�$VKWHFK��
�E��GHIHFWV�FDXVHG�E\�IDLOXUH�WR�SURYLGH�D�VXLWDEOH�LQVWDOODWLRQ�HQYLURQPHQW�IRU�WKH�3URGXFW���F��
GDPDJH�FDXVHG�E\�GLVDVWHUV�VXFK�DV�ILUH��IORRG��ZLQG��DQG�OLJKWQLQJ���H��GDPDJH�FDXVHG�E\�XQDX�
WKRUL]HG�DWWDFKPHQWV�RU�PRGLILFDWLRQ���I��GDPDJH�GXULQJ�VKLSPHQW���J��DQ\�RWKHU�DEXVH�RU�PLVXVH�
E\�WKH�EX\HU���K��WKDW�WKH�3URGXFW�ZLOO�EH�IUHH�IURP�DQ\�FODLP�IRU�LQIULQJHPHQW�RI�DQ\�SDWHQW��
WUDGHPDUN��FRS\ULJKW�RU�RWKHU�SURSULHWDU\�ULJKW��LQFOXGLQJ�WUDGH�VHFUHWV���L��DQ\�IDLOXUH�RI�WKH�
3URGXFW�WR�FRQIRUP�WR�SXEOLVKHG�VSHFLILFDWLRQV�DULVLQJ�GLUHFWO\�RU�LQGLUHFWO\�RXW�RI�WKH�*RYHUQ�
PHQW¶V�FKDQJHV�WR�RI�FRQWURO�RYHU�WKH�*36�RU�*/21$66�V\VWHP���M��GDPDJH�FDXVHG�E\�IDLOXUHV�
RU�LQDFFXUDFLHV�RI�WKH�*36�RU�*/21$66�V\VWHP�RU�LWV�VDWHOOLWHV�

7+(�)25(*2,1*�:$55$17,(6�$5(�,1�/,(8�2)�$//�27+(5�:$55$17,(6��(;�
35(66�25�,03/,('��,1&/8',1*�%87�127�/,0,7('�72�7+(�,03/,('�:$55$1�
7,(6�2)�0(5&+$17$%,/,7<�$1'�),71(66�)25�$�3$57,&8/$5�385326(��$1'�,)�
$33/,&$%/(��,03/,('�:$55$17,(6�81'(5�$57,&/(����2)�7+(�81,7('�1$�
7,216�&219(17,21�21�&2175$&76�)25�7+(�,17(51$7,21$/�6$/(�2)�*22'6�

,Q�QR�FDVH�VKDOO�$VKWHFK�EH�OLDEOH�IRU�DQ\�VSHFLDO��LQFLGHQWDO��RU�FRQVHTXHQWLDO�GDPDJHV�DULVLQJ�
GLUHFWO\�RU�LQGLUHFWO\�RXW�RI�WKH�RZQHUVKLS��XVH�RU�RSHUDWLRQ�RI�WKH�3URGXFW�UHJDUGOHVV�RI�ZKHWKHU�
VXFK�GDPDJHV�DUH�SUHGLFDWHG�RU�EDVHG�XSRQ�EUHDFK�RI�ZDUUDQW\��EUHDFK�RI�FRQWUDFW��QHJOLJHQFH��
VWULFW�WRUW��RU�DQ\�RWKHU�OHJDO�WKHRU\���6XFK�GDPDJHV�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��ORVV�RI�SURILWV��
ORVV�RI�VDYLQJV�RU�UHYHQXH��ORVV�RI�XVH�RI�WKH�3URGXFW�RU�DQ\�DVVRFLDWHG�HTXLSPHQW��FRVW�RI�FDSLWDO��
FRVW�RI�DQ\�VXEVWLWXWH�HTXLSPHQW��IDFLOLWLHV�RU�VHUYLFHV��WKH�FODLPV�RI�WKLUG�SDUWLHV��LQFOXGLQJ�FXV�
WRPHUV�DQG�LQMXU\�WR�SURSHUW\���7KLV�OLPLWDWLRQ�GRHV�QRW�DSSO\�WR�FODLPV�IRU�SHUVRQDO�LQMXU\���6RPH�
VWDWHV�GR�QRW�DOORZ�OLPLWV�RQ�ZDUUDQWLHV��RU��RQ�UHPHGLHV�IRU�EUHDFK�LQ�FHUWDLQ�WUDQVDFWLRQV���,Q�
VXFK�VWDWHV��WKH�OLPLWV�LQ�WKLV�SDUDJUDSK�DQG�WKH�SUHFHGLQJ�SDUDJUDSK�PD\�QRW�DSSO\�

8QOHVV�PRGLILHG�LQ�ZULWLQJ�DQG�VLJQHG�E\�ERWK�SDUWLHV��WKLV�ZDUUDQW\�LV�XQGHUVWRRG�
WR�EH�WKH�FRPSOHWH�DQG�H[FOXVLYH�DJUHHPHQW�EHWZHHQ�WKH�SDUWLHV��VXSHUVHGLQJ�DOO�SUL�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH



RU�DJUHHPHQWV��RUDO�RU�ZULWWHQ��DQG�DOO�RWKHU�FRPPXQLFDWLRQV�EHWZHHQ�WKH�SDUWLHV�UH�
ODWLQJ�WR�D�ZDUUDQW\�RI�WKH�3URGXFW���1R�HPSOR\HH�RI�$VKWHFK�RU�DQ\�RWKHU�SDUW\�LV�
DXWKRUL]HG�WR�PDNH�DQ\�ZDUUDQW\�LQ�DGGLWLRQ�WR�WKRVH�PDGH�LQ�WKLV�GRFXPHQW���7KLV�
ZDUUDQW\�DOORFDWHV�WKH�ULVNV�RI�SURGXFW�IDLOXUH�EHWZHHQ�$VKWHFK�DQG�WKH�EX\HU���7KLV�
DOORFDWLRQ�LV�UHFRJQL]HG�E\�ERWK�SDUWLHV�DQG�LV�UHIOHFWHG�LQ�WKH�SULFH�RI�WKH�JRRGV���7KH�
EX\HU�DFNQRZOHGJHV�WKDW�LW�KDV�UHDG�WKLV�ZDUUDQW\��XQGHUVWDQGV�LW��DQG�LV�ERXQG�E\�
LWV�WHUPV�

7KLV�OLPLWHG�ZDUUDQW\�LV�JRYHUQHG�E\�WKH�ODZV�RI�WKH�6WDWH�RI�&DOLIRUQLD��ZLWKRXW�UHI�
HUHQFH�WR�LWV�FRQIOLFW�RI�ODZ�SURYLVLRQV�RU�WKH�8�1��&RQYHQWLRQ�RQ�&RQWUDFWV�IRU�WKH�
,QWHUQDWLRQDO�6DOH�RI�*RRGV�
�Y
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/,&(16(���/,&(1625�JUDQWV�WR�\RX�D�OLPLWHG��QRQ�H[FOXVLYH��QRQ�WUDQVIHUDEOH��SHUVRQDO�OL�
FHQVH��³/LFHQVH´��WR��L��LQVWDOO�DQG�RSHUDWH�WKH�FRS\�RI�WKH�FRPSXWHU�SURJUDP�FRQWDLQHG�LQ�WKLV�
SDFNDJH��³3URJUDP´��LQ�PDFKLQH�DFFHSWDEOH�IRUP�RQO\�RQ�D�VLQJOH�FRPSXWHU��RQH�FHQWUDO�
SURFHVVLQJ�XQLW�DQG�DVVRFLDWHG�PRQLWRU�DQG�NH\ERDUG��DQG��LL��PDNH�RQH�DUFKLYDO�FRS\�RI�WKH�
3URJUDP�IRU�XVH�ZLWK�WKH�VDPH�FRPSXWHU���/,&(1625�DQG�LWV�WKLUG�SDUW\�VXSSOLHUV�UHWDLQ�DOO�
ULJKWV�WR�WKH�3URJUDP�QRW�H[SUHVVO\�JUDQWHG�LQ�WKLV�$JUHHPHQW�

2:1(56+,3�2)�352*5$06�$1'�&23,(6���7KLV�/LFHQVH�LV�QRW�D�VDOH�RI�WKH�RULJLQDO�
3URJUDP�RU�DQ\�FRSLHV���/,&(1625�DQG�LWV�WKLUG�SDUW\�VXSSOLHUV�UHWDLQ�WKH�RZQHUVKLS�RI�WKH�
3URJUDP�DQG�DOO�FRS\ULJKWV�DQG�RWKHU�SURSULHWDU\�ULJKWV�WKHUHLQ��DQG�DOO�VXEVHTXHQW�FRSLHV�RI�WKH�
3URJUDP�PDGH�E\�\RX��UHJDUGOHVV�RI�WKH�IRUP�LQ�ZKLFK�WKH�FRSLHV�PD\�H[LVW���7KH�3URJUDP�DQG�
WKH�DFFRPSDQ\LQJ�PDQXDOV��³'RFXPHQWDWLRQ´��DUH�FRS\ULJKWHG�ZRUNV�RI�DXWKRUVKLS�DQG�FRQWDLQ�
YDOXDEOH�WUDGH�VHFUHW�DQG�FRQILGHQWLDO�LQIRUPDWLRQ�SURSULHWDU\�WR�/,&(1625�DQG�LWV�WKLUG�SDUW\�
VXSSOLHUV���<RX�DJUHH�WR�H[HUFLVH�UHDVRQDEOH�HIIRUWV�WR�SURWHFW�WKH�SURSULHWDU\�LQWHUHVWV�RI�
/,&(1625�DQG�LWV�WKLUG�SDUW\�VXSSOLHUV�LQ�WKH�3URJUDP�DQG�'RFXPHQWDWLRQ�DQG�PDLQWDLQ�WKHP�
LQ�VWULFW�FRQILGHQFH�

86(5�5(675,&7,216���7KH�3URJUDP�LV�SURYLGHG�IRU�XVH�LQ�\RXU�LQWHUQDO�FRPPHUFLDO�EXVLQHVV�
RSHUDWLRQV�DQG�PXVW�UHPDLQ�DW�DOO�WLPHV�XSRQ�D�VLQJOH�FRPSXWHU�RZQHG�RU�OHDVHG�E\�\RX���<RX�
PD\�SK\VLFDOO\�WUDQVIHU�WKH�3URJUDP�IURP�RQH�FRPSXWHU�WR�DQRWKHU�SURYLGHG�WKDW�WKH�3URJUDP�LV�
RSHUDWHG�RQO\�RQ�RQH�FRPSXWHU�DW�D�WLPH���<RX�PD\�QRW�RSHUDWH�WKH�3URJUDP�LQ�D�WLPH�VKDULQJ�RU�
VHUYLFH�EXUHDX�RSHUDWLRQ�RU�UHQW��OHDVH��VXEOHDVH��VHOO��DVVLJQ��SOHGJH��WUDQVIHU��WUDQVPLW�
HOHFWURQLFDOO\�RU�RWKHUZLVH�GLVSRVH�RI�WKH�3URJUDP�RU�'RFXPHQWDWLRQ��RQ�D�WHPSRUDU\�RU�
SHUPDQHQW�EDVLV��ZLWKRXW�WKH�SULRU�ZULWWHQ�FRQVHQW�RI�/,&(1625���<RX�DJUHH�QRW�WR�WUDQVODWH��
PRGLI\��DGDSW��GLVDVVHPEOH��GHFRPSLOH��RU�UHYHUVH�HQJLQHHU�WKH�3URJUDP��RU�FUHDWH�GHULYDWLYH�
ZRUNV�RI�WKH�3URJUDP�RU�'RFXPHQWDWLRQ�RU�DQ\�SRUWLRQ�WKHUHRI�

7(50,1$7,21���7KH�/LFHQVH�LV�HIIHFWLYH�XQWLO�WHUPLQDWHG���7KH�/LFHQVH�ZLOO�WHUPLQDWH�ZLWKRXW�
QRWLFH�IURP�/,&(1625�LI�\RX�IDLO�WR�FRPSO\�ZLWK�DQ\�SURYLVLRQV�RI�WKLV�$JUHHPHQW���8SRQ�
WHUPLQDWLRQ��\RX�PXVW�FHDVH�DOO�XVH�RI�WKH�3URJUDP�DQG�'RFXPHQWDWLRQ�DQG�UHWXUQ�WHP��DQG�DQ\�
FRSLHV�WKHUHRI��WR�/,&(1625�

*(1(5$/���7KLV�$JUHHPHQW�VKDOO�EH�JRYHUQHG�E\�DQG�FRQVWUXHG�LQ�DFFRUGDQFH�ZLWK�WKH�/DZV�
RI�WKH�6WDWH�RI�&DOLIRUQLD�DQG�WKH�8QLWHG�6WDWHV�ZLWKRXW�UHJDUG�WR�FRQIOLFW�RI�ODZV�SURYLVLRQV�
WKHUHRI�DQG�ZLWKRXW�UHJDUG�WR�WKH�8QLWHG�1DWLRQV�&RQYHQWLRQ�RQ�&RQWUDFWV�IRU�WKH�,QWHUQDWLRQDO�
6DOH�RI�*RRGV�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�7DEOH����� $GMXVWPHQW�$QDO\VLV�7DE�'HVFULSWLRQ ���������������������������������������������
�7DEOH����� 1HWZRUN�5HODWLYH�$FFXUDF\�7DE������������������������������������������������������
�7DEOH����� ([SRUW�'DWD�'LDORJ ��������������������������������������������������������������������������
�7DEOH����� 8VHU�$6&,,�7HPSODWH�'LDORJ ����������������������������������������������������������
�7DEOH����� 8VHU�'HILQHG�)RUPDW�GLDORJ ������������������������������������������������������������
�7DEOH����� 8VHU�'HILQHG�)RUPDW�)LHOG�/LVW �������������������������������������������������������
�7DEOH�$��� 7LPH�=RQH�7DEOH������������������������������������������������������������������������� $��
�7DEOH�%�� 5,1(;�WR�$VKWHFK�'LDORJ�3DUDPHWHUV ����������������������������������������%��
�7DEOH�%�� $VKWHFK�WR�5,1(;�'LDORJ�)LHOGV ������������������������������������������������%��
�7DEOH�%�� $GGLWLRQDO�,QIR�IRU�6HOHFWHG�)LOHV�'LDORJ����2%6�7DE ��������������%���
�7DEOH�%�� $GGLWLRQDO�,QIR�IRU�6HOHFWHG�)LOHV�'LDORJ����1$9�7DE��������������%���
�7DEOH�%�� $GGLWLRQDO�,QIR�IRU�6HOHFWHG�)LOHV�'LDORJ����0(7�7DE��������������%���
�7DEOH�%�� �(GLW�'LDORJ�3DUDPHWHUV �������������������������������������������������������������%���
�7DEOH�'��� *36�*,6�3URGXFW�,QIRUPDWLRQ ���������������������������������������������������� '��
�7DEOH�*ORVV��� �'23�7HUPV �������������������������������������������������������������������������� *ORVV��
OHV �[[L
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:KDW�LV�WKH�/RFXV�3URFHVVRU

7KH�/RFXV�3URFHVVRU�LV�D�QHZ��VWDWH�RI�WKH�DUW�DXWRPDWLF�SRVW�SURFHVVLQJ�VRIWZDUH�
SDFNDJH��,W�LV�H[WUHPHO\�XVHU�IULHQGO\��VLPSOLI\LQJ�PDQ\�RI�WKH�RIILFH�WDVNV��D�IDFW�ZKLFK�
ZLOO�EH�DSSUHFLDWHG�E\�QRYLFH�DQG�H[SHULHQFHG�XVHUV�DOLNH��7KH�/RFXV�3URFHVVRU�UXQV�RQ�
WKH�:LQGRZV�������DQG�17�����RSHUDWLQJ�V\VWHPV�

7KLV�SRZHUIXO�SDFNDJH�LQFOXGHV�FRPSRQHQWV�GHVLJQHG�WR�DVVLVW�\RX�LQ�DOO�VWDJHV�RI�
SODQQLQJ�DQG�SRVW�SURFHVVLQJ�D�*36�VXUYH\��LQFOXGLQJ�

� 0LVVLRQ�SODQQLQJ
� 5HFHLYHU�VHWXS
� 'DWD�WUDQVIHU
� 9HFWRU�SURFHVVLQJ
� 1HWZRUN�DGMXVWPHQW
� 4XDOLW\�DQDO\VLV
� &RRUGLQDWH�WUDQVIRUPDWLRQ
� 5HSRUW�JHQHUDWLRQ
� ([SRUWLQJ

7KH�/RFXV�3URFHVVRU�LQWHJUDWHV�RQH�RI�WKH�IDVWHVW�SRVW�SURFHVVLQJ�HQJLQHV�DYDLODEOH��DV�
ZHOO�DV�VXSHULRU�EOXQGHU�GHWHFWLRQ�WR�HQVXUH�SURSHU�SURFHVVLQJ�WKH�ILUVW�WLPH��$V�WKH�
SURFHVVLQJ�WDNHV�SODFH��/RFXV�3URFHVVRU�FRQWLQXRXVO\�XSGDWHV�D�JUDSKLFDO�GLVSOD\�WR�
SURYLGH�D�D�WUXH�UHSUHVHQWDWLRQ�RI�\RXU�ILHOGZRUN�

5ROH�RI�WKH�/RFXV�3URFHVVRU�LQ�3HUIRUPLQJ�D�*36�6XUYH\

2QFH�\RX�KDYH�FRQGXFWHG�\RXU�VXUYH\�XVLQJ�WKH�/RFXV�UHFHLYHU��WKH�/RFXV�3URFHVVRU�
SURYLGHV�WKH�DELOLW\�WR�DFFXUDWHO\�GHWHUPLQH�VLWH�ORFDWLRQV�ZLWKLQ�WKH�SDUDPHWHUV�\RX�
HVWDEOLVK��:LWK�WKH�SRVW�SURFHVVLQJ�FRPSOHWHG��/RFXV�3URFHVVRU�DOORZV�\RX�WR�SHUIRUP�
EOXQGHU�GHWHFWLRQ��DGMXVW�\RXU�QHWZRUN��DQG�UHYLHZ�TXDOLW\�PHWULFV��

2QFH�WKH�DXWRPDWLF�SURFHVVLQJ�LV�FRPSOHWH��/RFXV�3URFHVVRU�WUDQVIRUPV�\RXU�UDZ�GDWD�LQWR�
D�SROLVKHG�ILQDO�UHSRUW�WKDW�FDQ�EH�SURGXFHG�LQ�D�YDULHW\�RI�IRUPDWV�WR�VXLW�HYHU\�FOLHQW¶V�
QHHGV�
Q ��
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:KHUH�WR�)LQG�,QIRUPDWLRQ

<RX�FDQ�ILQG�LQIRUPDWLRQ�DERXW�/RFXV�DV�IROORZV�

� /RFXV�3URFHVVRU���WKLV�PDQXDO
� /RFXV�5HFHLYHU�DQG�2SWLRQDO�+DQGKHOG���/RFXV�6\VWHP�0DQXDO
� 7XWRULDO
� 2Q�OLQH�KHOS

+RZ�WR�8VH�7KLV�0DQXDO�&RQYHQWLRQV

7KLV�PDQXDO�DVVXPHV�D�EDVLF�IDPLOLDULW\�ZLWK�VWDQGDUG�:LQGRZV��RSHUDWLQJ�
SURFHGXUHV��,I�\RX�DUH�QHZ�WR�:LQGRZV���SOHDVH�UHIHU�WR�WKH�0LFURVRIW�:LQGRZV��
OLWHUDWXUH�IRU�LQIRUPDWLRQ�RQ�VHWXS�DQG�JHWWLQJ�VWDUWHG��

6\VWHP�5HTXLUHPHQWV

7DEOH�����GHILQHV�WKH�UHTXLUHPHQWV�IRU�\RXU�RIILFH�SHUVRQDO�FRPSXWHU��3&���

6RIWZDUH�,QVWDOODWLRQ

,QVWDOO�WKH�/RFXV�VRIWZDUH�DV�IROORZV�

�� 6WDUW�:LQGRZV�RU��LI�:LQGRZV�LV�DOUHDG\�UXQQLQJ��FORVH�DOO�DSSOLFDWLRQV��

�� ,QVHUW�WKH�/RFXV�&'�LQ�WKH�&'�520�GULYH��

�7DEOH�������2IILFH�3&�6\VWHP�5HTXLUHPHQWV

3DUDPHWHU 5HTXLUHPHQW

&38 3HQWLXP����0+]�RU�IDVWHU��/RFXV�3URFHVVRU��UXQV�RQ�D�VORZHU�3HQWLXP�RU�DQ�

ROGHU������EXW�SURGXFWLYLW\�ZLOO�EH�LPSDLUHG��

2SHUDWLQJ�V\VWHP :LQGRZV���������RU�17����

+DUG�GLVN ���0%�IRU�LQVWDOODWLRQ�RI�/RFXV�3URFHVVRU�VRIWZDUH

5$0 ���0%�PLQLPXP

5HPRYDEOH�GLVN &'�520�GULYH

6HULDO�SRUW 6SDUH�VHULDO�SRUW�IRU�GDWD�WUDQVIHU�EHWZHHQ�3&�DQG�UHFHLYHU�KDQGKHOG

3RLQWLQJ�GHYLFH &RPSDWLEOH�SRLQWLQJ�GHYLFH
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� 2Q�PRVW�FRPSXWHUV��WKH�DXWRUXQ�XWLOLW\�VWDUWV�DXWRPDWLFDOO\��7KH�6HWXS�XWLOLW\�
DOORZV�\RX�WR�LQVWDOO�/RFXV�3URFHVVRU��LQVWDOO�$GREH�$FUREDW���RU�H[SORUH�
WKH�&'�ZLWKRXW�LQVWDOOLQJ��7R�LQVWDOO�/RFXV��FOLFN�RQ�,QVWDOO��/RFXV�
3URFHVVRU��7KLV��VWDUWV�WKH�LQVWDOODWLRQ�ZL]DUG�ZKLFK�JXLGHV�\RX�WKURXJK�WKH�
UHVW�RI�WKH�SURFHVV�

�� ,I�WKH�6HWXS�GRHV�QRW�VWDUW�DXWRPDWLFDOO\�ZKHQ�LQVHUWLQJ�WKH�&'�5RP��VHOHFW�
5XQ�IURP�WKH�6WDUW�PHQX�

�� 7\SH�[�?VHWXS�DQG�SUHVV�(QWHU��ZKHUH�[�LV�WKH�OHWWHU�GHVLJQDWLRQ�IRU�WKH�&'�
5RP�GULYH��7KH�/RFXV�VRIWZDUH�LQVWDOOV�LWVHOI�DIWHU�DJUHHLQJ�WR�WKH�WHUPV�RI�
WKH�VRIWZDUH�OLFHQVH��

:KDW�'R�,�'R�)LUVW"

,I�\RX�DUH�WUDQVLWLRQLQJ�IURP�VWDQGDUG�VXUYH\LQJ�WHFKQLTXHV�WR�*36��\RX�PD\�ILQG�
*36�WHFKQRORJ\�EDIIOLQJ�RU�HYHQ�LQWLPLGDWLQJ��+RZHYHU��RQFH�\RX�EHFRPH�IDPLOLDU�
ZLWK�WKH�EDVLF�WHFKQLTXHV��\RX�ZLOO�ILQG�WKDW�*36�LV�D�SRZHUIXO�SURGXFWLYLW\�WRRO��7KH�
IROORZLQJ�VFHQDULR�LV�UHFRPPHQGHG�IRU�XVHUV�QHZ�WR�*36�

�� 6NLP�WKURXJK�DOO�WKH�/RFXV�GRFXPHQWDWLRQ�WR�IDPLOLDUL]H�\RXUVHOI�ZLWK�
FRQWHQW�DQG�RUJDQL]DWLRQ��

�� )ROORZLQJ�WKH�LQVWUXFWLRQV�LQ�WKH�/RFXV�6\VWHP�2SHUDWLRQ��0DQXDO��XVH�WKH�
/RFXV�UHFHLYHU�WR�GR�DQ�DFWXDO�PLQLDWXUH�VXUYH\��VXFK�DV�D�SDUNLQJ�ORW�RU�
SDUN��

��25��

�� 6SHQG�VRPH�VHULRXV�WLPH�ZRUNLQJ�WKURXJK�WKH�H[DPSOHV�LQ�WKH�WXWRULDO�VR�
WKDW�\RX�ZLOO�XQGHUVWDQG�WKH�UHDVRQLQJ�DQG�WHUPLQRORJ\�XQGHUO\LQJ�WKH�
/RFXV�VRIWZDUH��

�� 7UDQVIHU�\RXU�GDWD�WR�\RXU�3&��DQG�UXQ�WKH�3URFHVVRU�VRIWZDUH�DV�LQVWUXFWHG�
LQ�WKH�/RFXV�3URFHVVRU�PDQXDO��

�� 3ULQW�RXW�\RXU�GDWD�LQ�WKH�IRUPDW�WKDW�\RX�ZDQW��
Q ��
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7KLV�FKDSWHU�GHVFULEHV�WKH�IXQGDPHQWDOV�RI�WKH�/RFXV�3URFHVVRU�LQFOXGLQJ�VWDUWLQJ�WKH�
VRIWZDUH��QDYLJDWLQJ�WKURXJK�WKH�VRIWZDUH��DQG�XVLQJ�WKH�GLIIHUHQW�ZLQGRZV�

6WDUWLQJ�/RFXV�3URFHVVRU

7R�ODXQFK�/RFXV�3URFHVVRU�IURP�\RXU�:LQGRZV�������RU�:LQGRZV�17�GHVNWRS�

)URP�WKH�6WDUW�PHQX�3URJUDPV�IROGHU��VHOHFW�3URMHFW�0DQDJHU�IURP�WKH�/RFXV�
3URFHVVRU�IROGHU��

$IWHU�WKH�/RFXV�3URFHVVRU�6SODVK�VFUHHQ�GLVSOD\V��WKH�:HOFRPH�WR�/RFXV�GLDORJ�ER[�
RSHQV��)LJXUH�������

8VH�WKLV�GLDORJ�ER[�WR�RSHQ�DQ�H[LVWLQJ�SURMHFW��FUHDWH�D�QHZ�SURMHFW��RSHQ�WKH�ODVW�SURMHFW�
\RX�ZRUNHG�RQ��RU�UXQ�/RFXV�3URFHVVRU�ZLWKRXW�D�SURMHFW�

&OLFN�WKH�FKHFNER[�WR�GLVDEOH�:HOFRPH�WR�/RFXV�GLDORJ�ER[�ZKHQ�VWDUWLQJ�/RFXV�
3URFHVVRU�

4XLWWLQJ�/RFXV�3URFHVVRU

<RX�FDQ�WHUPLQDWH�/RFXV�3URFHVVRU�DW�DQ\�WLPH�E\�VHOHFWLQJ�([LW�IURP�WKH�3URMHFW�PHQX��
,I�WKH�SURMHFW�\RX�DUH�ZRUNLQJ�RQ�UHTXLUHV�VDYLQJ�UHFHQW�FKDQJHV��D�GLDORJ�ER[�DSSHDUV�
SURPSWLQJ�\RX�WR�VDYH�WKH�SURMHFW�

�)LJXUH������:HOFRPH�WR�/RFXV�'LDORJ�%R[
UWHG ��
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1DYLJDWLQJ�WKURXJK�WKH�6RIWZDUH

7KH�/RFXV�3URFHVVRU�PDLQ�ZLQGRZ�KDV�WKUHH�ZLQGRZV�WR�YLHZ�DQG�ZRUN�ZLWK�\RXU�
GDWD��WKH�7LPH�9LHZ�ZLQGRZ��WKH�0DS�9LHZ�ZLQGRZ��DQG�WKH�:RUNERRN�ZLQGRZ��
$OO�WDVNV�QHFHVVDU\�WR�VXFFHVVIXOO\�SURFHVV�DQG�DGMXVW�\RXU�GDWD�FDQ�EH�DFFRPSOLVKHG�
ZLWKLQ�WKHVH�ZLQGRZV�

8VLQJ�WKH�7LPH�9LHZ�:LQGRZ

7KH�7LPH�9LHZ�ZLQGRZ��)LJXUH������GLVSOD\V�WKH�RFFXSDWLRQV�IRU�HDFK�UHFHLYHU�RU�
ILOH�ORDGHG�LQWR�WKH�SURMHFW��7KLV�JUDSKLFDO�GLVSOD\�SURYLGHV�D�TXLFN�DQG�HDV\�ORRN�DW�
WKH�RFFXSDWLRQ�WLPH�IRU�HDFK�VLWH��

7KH�7LWOH�%DU�VKRZV�WKH�GDWH�RI�GDWD�FROOHFWLRQ�DQG�LQGLFDWHV�LI�WKH�GDWD�KDV�EHHQ�
ILOWHUHG��)RU�PRUH�LQIRUPDWLRQ�RQ�GDWD�ILOWHULQJ��VHH�&KDSWHU����'DWD�3URFHVVLQJ�

:KHQ�IXOO\�]RRPHG�RXW��7LPH�9LHZ�GLVSOD\V�RQH�GD\�RI�GDWD�DW�D�WLPH��7KH�7LWOH�%DU�
DOVR�VKRZV�ZKLFK�VHTXHQWLDO�GD\�\RX�DUH�YLHZLQJ�

7KH�OHIW�SDQH�RI�WKH�7LPH�9LHZ�ZLQGRZ�OLVWV�HDFK�UHFHLYHU�E\�VHULDO�QXPEHU��DQG�WKH�
ULJKW�SDQH�GLVSOD\V�HDFK�RFFXSDWLRQ��'RXEOH�FOLFN�D�UHFHLYHU�WR�YLHZ�LQIRUPDWLRQ�
DERXW�WKH�UHFHLYHU��,I�\RX�GLG�QRW�FROOHFW�GDWD�ZLWK�WKH�KDQGKHOG�RSWLRQ��WKH�ILOHQDPHV�
ZLOO�DSSHDU�LQ�WKH�OHIW�SDQH�LQVWHDG�DQG�WKH�RFFXSDWLRQV�ZLOO�KDYH�VLWH�QDPHV�RI�"""�

/RFXV�3URFHVVRU�DXWRPDWLFDOO\�XVHV�GLIIHUHQW�FRORUV�IRU�HDFK�VLWH�LQ�WKH�SURMHFW��DQG�
HYHU\�RFFXSDWLRQ�IRU�D�VLWH�DSSHDUV�LQ�WKH�VDPH�FRORU�IRU�HDV\�UHIHUHQFH��$ERYH�WKH�
ULJKW�SDQH�LV�WKH�GDWH�DQG�WLPH�VFDOH�WR�YLHZ�ZKHQ�GDWD�FROOHFWLRQ�IRU�WKH�RFFXSDWLRQ�
RFFXUUHG�

�)LJXUH������7LPH�9LHZ�:LQGRZ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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=RRPLQJ

6KRXOG�\RX�QHHG�WR�YLHZ�D�VHJPHQW�RI�RFFXSDWLRQ�GDWD�PRUH�FORVHO\��\RX�FDQ�HDVLO\�
]RRP�LQ�RQ�VPDOO�VHJPHQWV�LQ�WKH�7LPH�9LHZ�ZLQGRZ��

7R�]RRP�LQ��FOLFN�LQ�WKH�7LPH�9LHZ�ZLQGRZ�QHDU�WKH�RFFXSDWLRQ�\RX�ZDQW�WR�]RRP�LQ�
RQ��DQG�GUDJ�WKH�UXEEHU�EDQG�WR�GHILQH�WKH�DUHD�WR�]RRP�LQ��8SRQ�UHOHDVLQJ�WKH�PRXVH�
NH\��WKH�7LPH�9LHZ�ZLQGRZ�]RRPV�LQ�WR�WKH�QHZ�DUHD�

7R�]RRP�RXW��XVH�WKH�(VF�NH\��RU�WKH�=RRP�2XW�EXWWRQ�RQ�WKH�7RROEDU�WR�]RRP�RXW�
RQH�OHYHO��$�VHFRQG�FOLFN�RQ�WKH�=RRP�2XW�EXWWRQ�H[SDQGV�WKH�YLHZ�WR�LWV�PD[LPXP�

7DVNV�LQ�WKH�7LPH�9LHZ�:LQGRZ

,Q�WKH�7LPH�9LHZ�ZLQGRZ��\RX�FDQ�FRPSOHWH�WKH�IROORZLQJ�WDVNV�

� 9LHZ�UHFHLYHU�LQIRUPDWLRQ�
� 9LHZ�5DZ�'DWD�)LOH�LQIRUPDWLRQ�
� 9LHZ�DQG�VHW�RFFXSDWLRQ�LQIRUPDWLRQ�
� ,QFOXGH�RU�H[FOXGH�DQ�RFFXSDWLRQ�LQ�SURFHVVLQJ�
� 3ULQW�WKH�7LPH�9LHZ�
� 7ULP�GDWD�IURP�DQ�RFFXSDWLRQ�

8VLQJ�WKH�0DS�9LHZ�:LQGRZ

7KH�0DS�9LHZ�ZLQGRZ��)LJXUH������GLVSOD\V�VLWHV�LQ�WKH�SURMHFW��DQG�KDV�VHYHUDO�
PRGHV�WR�KLJKOLJKW�LPSRUWDQW�DWWULEXWHV�

�

�)LJXUH������0DS�9LHZ�:LQGRZ
UWHG ��



�

� 1RUPDO���GLVSOD\V�VLWHV�DQG�YHFWRUV�ZLWKRXW�DQ\�VSHFLDO�PRGH�RI�4$�
ILOWHULQJ�

� 3URFHVV���GLVSOD\V�VLWHV�DQG�YHFWRU�FRRUGLQDWHV�IURP�SURFHVVHG�GDWD��'HIDXOW�
DIWHU�SURFHVVLQJ��)DLOHG�YHFWRUV�DUH�VKRZQ�LQ�UHG�

� $GMXVWPHQW���GLVSOD\V�DGMXVWHG�VLWHV�DQG�YHFWRUV��'HIDXOW�DIWHU�QHWZRUN�
DGMXVWPHQW��9HFWRUV�WKDW�IDLO�7DX�WHVW�DUH�VKRZQ�LQ�UHG�

� 5HSHDW�9HFWRU���GLVSOD\V�UHSHDWHG�YHFWRUV�WKDW�IDLO�4$�WHVWV�LQ�UHG�

� &RQWURO�7LH���GLVSOD\V�FRQWURO�VLWH�FRRUGLQDWHV�DQG�PLVFORVXUHV��6LWHV�WKDW�
IDLO�&RQWURO�7LH�4$�WHVW�DUH�VKRZQ�LQ�UHG�

� /RRS�&ORVXUH���\RX�FDQ�VHOHFW�YHFWRUV�IRU�ORRS�FORVXUH�WHVWV��/RRSV�WKDW�IDLO�
/RRS�&ORVXUH�4$�WHVW�DUH�VKRZQ�LQ�UHG�

� 1HWZRUN�3UHFLVLRQ��GLVSOD\V�HUURU�UHJLRQV�EHWZHHQ�DGMXVWHG�VLWH�SDLUV��6LWH�
SDLUV�WKDW�IDLO�1HWZRUN�3UHFLVLRQ�4$�WHVW�DUH�VKRZQ�LQ�UHG��$OO�4$�
WKUHVKROGV�H[FHSW�WKH�SURFHVVLQJ�4$�WHVW�DUH�XVHU�GHILQHG�

8VH�WKH�ULJKW�FOLFN�PHQX�WR�VZLWFK�EHWZHHQ�YLHZV��7KH�YLVLEOH�WDE�LQ�WKH�:RUNERRN�
ZLQGRZ�FRUUHVSRQGV�WR�WKH�PDS�YLHZ�

/HJHQG��&RORUV�DQG�6\PEROV

8VH�WKH�ULJKW�FOLFN�PHQX�LQ�WKH�0DS�9LHZ�WR�GLVSOD\�D�/HJHQG��)LJXUH������

*HQHUDO�FRORU�VFKHPH

7KH�JHQHUDO�FRORU�VFKHPH�IRU�DOO�PDS�YLHZV�

� *UHHQ��,WHPV�ZKLFK�SDVV�WKH�4$�FKHFN
� 5HG��,WHPV�ZKLFK�IDLO�WKH�4$�FKHFN

�)LJXUH������0DS�9LHZ�:LQGRZ�/HJHQG
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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6LWH�6\PEROV�DQG�&RORUV

7DEOH�����RXWOLQHV�WKH�VFKHPH�IRU�VLWH�V\PEROV�LQ�DOO�PDS�YLHZV�

9HFWRU�&RORUV

7DEOH�����RXWOLQHV�WKH�YHFWRU�V\PEROV�WLHG�WR�D�VSHFLILF�PDS�YLHZ�

�7DEOH�������6LWH�6\PEROV

6LWH�7\SH 6\PERO

8QSURFHVVHG�6LWH �ZKLWH�

6HOHFWHG�6LWH �\HOORZ�

3URFHVVHG�6LWH �EOXH�

$GMXVWHG�6LWH �JUHHQ�

%DG�6LWH �UHG�

)L[HG�KRUL]RQWDO�FRQWURO�VLWH ∆
)L[HG�YHUWLFDO�FRQWURO�VLWH

)L[HG�KRUL]RQWDO�DQG�YHUWLFDO�FRQWURO�VLWH

�7DEOH�������9HFWRU�&RORUV

0DS�9LHZ 9HFWRU�&RORUV

1RUPDO 8QSURFHVVHG�YHFWRUV�DV�GDVKHG�OLQHV��RWKHUV�DV�VROLG�EODFN

3URFHVVHG 5HG��3URFHVVLQJ�4$�IDLO

*UHHQ��3URFHVVLQJ�4$�SDVV

$GMXVWHG 5HG��$GMXVWPHQW�4$�IDLO

*UHHQ��$GMXVWPHQW�4$�SDVV

%ODFN��1RW�DGMXVWHG

&RQWURO %ODFN

5HSHDW�9HFWRU 5HG��5HSHDW�YHFWRU�DQDO\VLV�4$�IDLO

*UHHQ��5HSHDW�YHFWRU�DQDO\VLV�4$�SDVV

%ODFN��1RW�D�UHSHDWHG�YHFWRU

/RRS�&ORVXUH 5HG��/RRS�FORVHG�DQG�ORRS�FORVXUH�4$�IDLO

*UHHQ��/RRS�FORVHG�DQG�ORRS�FORVXUH�4$�SDVV

%ODFN��9HFWRU�QRW�LQFOXGHG�LQ�ORRS

6HOHFWHG�LQ�DQ\�PDS 'DVKHG�DQG�\HOORZ

([FOXGHG *UD\
UWHG ��



��
(UURU�'LVSOD\V

$IWHU�DGMXVWLQJ�WKH�QHWZRUN��WKH�YHUWLFDO�DQG�KRUL]RQWDO�HUURU�LV�GLVSOD\HG�IRU�HDFK�
SRLQW��)LJXUH�������+RUL]RQWDO�HUURU�LV�UHSUHVHQWHG�DV�DQ�HOOLSWLFDO�UHJLRQ�DURXQG�WKH�
VLWH��DQG�HVWLPDWHV�UHDO�HUURU�RQ�WKH�JURXQG��9HUWLFDO�HUURU�LV�UHSUHVHQWHG�DV�D�EROG�
EODFN�OLQH��WKH�ORQJHU�WKH�OLQH��WKH�JUHDWHU�WKH�HUURU��:KHQ�WKH�0DS�9LHZ�OHJHQG�LV�
GLVSOD\HG��WKH�VL]HV�RI�WKHVH�HUURUV�FDQ�EH�UHDGLO\�HVWLPDWHG������������

=RRPLQJ

7KH�=RRP�IHDWXUH�DOORZV�\RX�WR�YLHZ�WKH�PDS�DUHD�LQ�JUHDWHU�GHWDLO��

7R�]RRP�LQ���&OLFN�DQG�GUDJ�WKH�UXEEHU�EDQG�WR�GHILQH�WKH�DUHD�WR�]RRP�LQ��:KHQ�\RX�
UHOHDVH�WKH�PRXVH�NH\��WKH�0DS�9LHZ�ZLQGRZ�]RRPV�LQ�WR�WKH�QHZ�DUHD�

7R�]RRP�RXW���8VH�WKH�(VF�NH\��RU�WKH�=RRP�2XW�EXWWRQ�RQ�WKH�WRROEDU�WR�]RRP�RXW�
RQH�OHYHO�

7DVNV�LQ�WKH�0DS�9LHZ�:LQGRZ

8VH�WKH�0DS�9LHZ�ULJKW�PRXVH�FOLFN�WR�FRPSOHWH�WKH�IROORZLQJ�WDVNV�

� 9LHZ�D�YHFWRU¶V�SURSHUWLHV�
� ,QFOXGH�H[FOXGH�D�YHFWRU�LQ�DGMXVWPHQW�
� 9LHZ�D�VLWH¶V�SURSHUWLHV�
� (QWHU�RU�HGLW�D�VLWH�QDPH�
� 6HW�D�FRQWURO�VLWH�WR�KROG�IL[HG�IRU�SURFHVVLQJ�RU�DGMXVWPHQW��DQG�HGLW�LWV�FRRUGLQDWHV
� 3HUIRUP�D�/RRS�&ORVXUH�WHVW�
� 3ULQW�D�0DS�9LHZ�
� 9LHZ�4$�WHVW�UHVXOWV

�)LJXUH������(UURU�LQ�WKH�0DS�9LHZ�:LQGRZ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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8VLQJ�WKH�:RUNERRN�:LQGRZ

7KH�:RUNERRN�ZLQGRZ��)LJXUH������KDV�VHYHUDO�WDEV�WR�GLVSOD\�PDQ\�GLIIHUHQW�NLQGV�
RI�LQIRUPDWLRQ��IURP�FRRUGLQDWHV�WR�QHWZRUN�SUHFLVLRQ�VWDWLVWLFV��6HYHUDO�WDEV�KDYH�
HGLWDEOH�ILHOGV��

6ZLWFK�EHWZHHQ�GLVSOD\V�E\�FOLFNLQJ�D�GLIIHUHQW�WDE�

&OLFN�RQ�DQ\�FROXPQ�KHDGHU�WR�VRUW�WKH�GDWD�LQ�DVFHQGLQJ�RU�GHVFHQGLQJ�RUGHU�

7DEOH�����GHVFULEHV�HDFK�WDE�DQG�WKLQJV�WR�GR�LQ�WKH�WDE�

�)LJXUH������:RUNERRN�:LQGRZ���)LOHV�7DE

�7DEOH�������:RUNERRN�:LQGRZ�7DEV�

7DE�1DPH 'HVFULSWLRQ 7KLQJV�WR�GR�LQ�7DE

)LOHV ,QIRUPDWLRQ�RQ�WKH�UDZ�GDWD�ILOHV�ORDGHG�LQWR�WKH�FXUUHQW�

SURMHFW�

'HOHWH�ILOH�IURP�SURMHFW

2FFXSDWLRQV ,QIRUPDWLRQ�RQ�HDFK�RFFXSDWLRQ�LQ�WKH�FXUUHQW�SURMHFW� (GLW�VLWH�,'�

(GLW�DQWHQQD�KHLJKW�

(GLW�DQWHQQD�UDGLXV�

(GLW�DQWHQQD�YHUWLFDO�RIIVHW

9LHZ�RFFXSDWLRQ�SURSHUW\�

VKHHW

6LWHV ,QIRUPDWLRQ�RQ�DOO�VLWHV�LQFOXGLQJ�SRVLWLRQ��XQFHUWDLQWLHV�

DQG�ZKHWKHU�WKH�SRLQW�LV�KHOG�IL[HG�

(GLW�VLWH�,'

(QWHU�RU�HGLW�VLWH�QDPH

'HOHWH�D�VLWH

9LHZ�VLWH�SURSHUW\�VKHHW
UWHG ���



��
1RWH�WKDW�LQ�DOO�WDEV��WKH�ULJKW�PRXVH�EXWWRQ�EULQJV�XS�D�PHQX�RI�DFWLRQV�LQ�DW�OHDVW�RQH�
FROXPQ��

0HVVDJH�:LQGRZ

%HORZ�WKH�WDEV�LV�WKH�0HVVDJH�:LQGRZ��ZKLFK�GLVSOD\V�VXPPDU\�LQIRUPDWLRQ��
DFWLYLW\�ORJ�LQIRUPDWLRQ��DQG�ZDUQLQJV��$OWKRXJK�WKH�WH[W�LV�QRW�HGLWDEOH��\RX�FDQ�
VHOHFW�WH[W�DQG�FRS\�WR�WKH�FOLSERDUG�RU�RWKHU�DSSOLFDWLRQV�YLD�WKH�ULJKW�PRXVH�EXWWRQ�
PHQX��

&RQWURO�6LWHV ,QIRUPDWLRQ�RQ�FRQWURO�VLWHV�ZLWK�SRVLWLRQ��XQFHUWDLQWLHV�

DQG�ZKHWKHU�WKH�SRLQW�LV�KHOG�IL[HG�

6HOHFW�D�FRQWURO�VLWH

(GLW�FRQWURO�VLWH�FRRUGL�

QDWHV

'HOHWH�FRQWURO�VLWH

6HW�FRQWURO�W\SH

6HW�FRQWURO�VWDWXV

9HFWRUV ,QIRUPDWLRQ�RQ�WKH�PRVW�UHFHQWO\�FRPSXWHG�YDOXHV�IRU�DOO�

YHFWRUV�DIWHU�YHFWRU�SURFHVVLQJ�

([FOXGH�

9LHZ�YHFWRU�SURSHUWLHV

5HSHDW�9HFWRUV ,QIRUPDWLRQ�RQ�DQ\�YHFWRUV�ZLWK�PRUH�WKDQ���SHULRG�RI�

GDWD�

9LHZ�RQO\

/RRS�&ORVXUH ,QIRUPDWLRQ�RQ�ORRSV�GHILQHG�LQ�WKH�SURMHFW� 9LHZ�ORRSV

'HOHWH�D�ORRS

&RQWURO�7LH ,QIRUPDWLRQ�WR�FRPSDUH�NQRZQ�FRRUGLQDWHV�RI�FRQWURO�

VLWHV�ZLWK�DGMXVWHG�FRRUGLQDWHV�IRU�WKH�VDPH�VLWHV

9LHZ�RQO\

$GMXVWPHQW�

$QDO\VLV

,QIRUPDWLRQ�RQ�WKH�PRVW�UHFHQWO\�FRPSXWHG�YDOXHV�IRU�DOO�

YHFWRUV�DIWHU�QHWZRUN�DGMXVWPHQW

9LHZ�RQO\

1HWZRUN�5HO��

$FFXUDF\

,QIRUPDWLRQ�RQ�WKH�PRVW�UHFHQWO\�FRPSXWHG�SUHFLVLRQ�

YDOXHV�IRU�DOO�YHFWRUV�DIWHU�QHWZRUN�DGMXVWPHQW�

9LHZ�RQO\

�7DEOH�������:RUNERRN�:LQGRZ�7DEV���FRQWLQXHG�

7DE�1DPH 'HVFULSWLRQ 7KLQJV�WR�GR�LQ�7DE
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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7KH�/RFXV�3URFHVVRU�7RROEDU

7KH�7RROEDU�SURYLGHV�HDV\�DFFHVV�WR�IUHTXHQWO\�XVHG�FRPPDQGV�LQ�/RFXV�3URFHVVRU��

7R�GLVSOD\�WKH�7RROEDU��VHOHFW�7RROEDU�IURP�WKH�9LHZ�PHQX�

7R�FKRRVH�D�FRPPDQG�IURP�WKH�7RROEDU��FOLFN�WKH�EXWWRQ�

7DEOH�����GHVFULEHV�HDFK�EXWWRQ�RQ�WKH�7RROEDU�

�7DEOH�������7KH�/RFXV�7RROEDU

%XWWRQ� 'HVFULSWLRQ

1HZ�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�FUHDWH�D�QHZ�SURMHFW�ILOH�

2SHQ�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�RSHQ�DQ�H[LVWLQJ�SURMHFW�ILOH�

6DYH�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�VDYH�WKH�SURMHFW�

)LOHV�IURP�5HFHLYHU�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�DGG�GDWD�ILOHV�WR�WKH�SURMHFW�GLUHFWO\�

IURP�D�UHFHLYHU�

)LOHV�IURP�'LVN�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�DGG�GDWD�ILOHV�WR�WKH�SURMHFW�IURP�D�KDUG�RU�

QHWZRUN�GULYH�

3URFHVV�1HZ�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�SURFHVV�RQO\�WKRVH�VLWHV�DQG�YHFWRUV�ZKLFK�

KDYH�QRW�EHHQ�SURFHVVHG�

$GMXVWPHQW�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�DGMXVW�WKH�QHWZRUN�

:RUNERRN�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�RSHQ�RU�VZLWFK�WR�WKH�)LOHV�WDE�RI�WKH�:RUNERRN�

ZLQGRZ�

7LPH�9LHZ�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�RSHQ�RU�VZLWFK�WR�WKH�7LPH�9LHZ�ZLQGRZ�

0DS�9LHZ�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�RSHQ�RU�VZLWFK�WR�WKH�0DS�9LHZ�ZLQGRZ�

=RRP�2XW�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�]RRP�RXW�WR�WKH�PRVW�UHFHQW�]RRP�LQ�WKH�DFWLYH�

ZLQGRZ�

�

)LOWHU�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�RSHQ�WKH�)LOWHU�'LDORJ�ER[�DQG�VHOHFW�WKH�GD\V�RI�GDWD�

\RX�ZLVK�WR�YLHZ�LQ�WKH�SURMHFW�

3URMHFW�6HWWLQJV�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�RSHQ�WKH�3URMHFW�6HWWLQJV�'LDORJ�ER[�
UWHG ���



��
5HSRUW�%XWWRQ��&OLFN�WKLV�EXWWRQ�WR�JHQHUDWH�D�UHSRUW�RI�SURMHFW�GDWD�

([SRUW�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�H[SRUW�SURMHFW�GDWD�WR�D�ILOH�

�7DEOH�������7KH�/RFXV�7RROEDU��FRQWLQXHG�

%XWWRQ� 'HVFULSWLRQ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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,QWURGXFWLRQ

/RFXV�3URFHVVRU�XVHV�D�3URMHFW�WR�PDQLSXODWH�GDWD�ILOHV�DQG�IRU�SURFHVVLQJ�VLWH�ORFDWLRQV��
7KLV�FKDSWHU�GHVFULEHV�WKH�FUHDWLRQ��PRGLILFDWLRQ��DQG�PDQLSXODWLRQ�RI�D�SURMHFW�RQFH�\RX�
KDYH�FROOHFWHG�VXUYH\�GDWD�ZLWK�D�*36�UHFHLYHU�

$�SURMHFW�W\SLFDOO\�FRQWDLQV�UDZ�GDWD�ILOHV��UHFHLYHG�IURP�*36�UHFHLYHUV��DQG�VLWH�
LQIRUPDWLRQ��VLWH�,'V��VLWH�QDPHV��DQG�DQWHQQD�KHLJKWV�UHFRUGHG�PDQXDOO\�LQ�D�ORJERRN�RU�
LQ�WKH�KDQGKHOG��

&UHDWLQJ�D�3URMHFW

<RX�PD\�FUHDWH�D�SURMHFW�DQ\WLPH�ZKLOH�WKH�VRIWZDUH�LV�UXQQLQJ�RU�DW�VWDUWXS�

7R�FUHDWH�D�SURMHFW�ZLWK�/RFXV�3URFHVVRU�UXQQLQJ�

� 7\SH�&WUO�1��RU
� &OLFN�WKH�1HZ�EXWWRQ�RQ�WKH�WRROEDU��RU
� 6HOHFW�1HZ�IURP�WKH�3URMHFW�PHQX

7KH�SURMHFW�FXUUHQWO\�RSHQ�LV�FORVHG�DQG�WKH�QHZ�SURMHFW�RSHQV��5HIHU�WR�SDJH����IRU�
SURMHFW�VHWXS�

7R�FUHDWH�D�SURMHFW�DW�VWDUWXS�

�� 6WDUW�/RFXV�3URFHVVRU��$�VSODVKVFUHHQ�DSSHDUV�IRU�D�IHZ�VHFRQGV��IROORZHG�E\�WKH�
:HOFRPH�WR�/RFXV�GLDORJ��)LJXUH������&KHFN�WKH�FKHFNER[�LI�\RX�GR�QRW�ZDQW�
WKLV�GLDORJ�GLVSOD\HG�GXULQJ�VWDUWXS�
���



��
�� &OLFN�RQ�&UHDWH�D�QHZ�SURMHFW��7KH�1HZ�3URMHFW�GLDORJ�ER[�RSHQV��DV�
VKRZQ�LQ�)LJXUH�����

7KH�*HQHUDO�WDE�DOORZV�\RX�WR�HQWHU�SURMHFW�VHWWLQJV�DQG�DGPLQLVWUDWLYH�GDWD��0DNH�WKH�
IROORZLQJ�HQWULHV�

� 3URMHFW�1DPH²7\SH�D�QDPH�IRU�WKH�QHZ�SURMHFW��H�J��6PLWK�6XUYH\��

<RX�VKRXOG�HQWHU�WKH�SURMHFW�QDPH�LQ�WKLV�ILHOG�SULRU�WR�HQWHULQJ�D�ORFDWLRQ�EHFDXVH�/RFXV�3URFHVVRU�

DXWRPDWLFDOO\�FUHDWHV�D�GLUHFWRU\�EDVHG�RQ�WKH�SURMHFW�QDPH��

� /RFDWLRQ²7KLV�LV�WKH�GLUHFWRU\�ZKHUH�WKH�QHZ�SURMHFW�ILOH�ZLOO�EH�
VWRUHG��,I�WKH�GLUHFWRU\�VKRZQ�RQ�WKH�VFUHHQ�LV�QRW�WKH�GLUHFWRU\�\RX�ZDQW�
WR�XVH��XVH�WKH�PRXVH�WR�PRYH�WKH�LQVHUWLRQ�SRLQW�WR�WKH�ILUVW�OHWWHU�LQ�WKH�

�)LJXUH������:HOFRPH�WR�/RFXV�'LDORJ

�)LJXUH������1HZ�3URMHFW�GLDORJ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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FXUUHQW�GLUHFWRU\��XVH�WKH�'HO�NH\�WR�GHOHWH�WKH�FXUUHQW�GLUHFWRU\��DQG�
WKHQ�W\SH�LQ�WKH�QHZ�GLUHFWRU\��DIWHU�HQWHULQJ�WKH�SURMHFW�QDPH��<RX�PD\�
DOVR�XVH�WKH�%URZVH�EXWWRQ�WR�VHOHFW�D�GLUHFWRU\�

�� 7\SH�LQ�DSSOLFDEOH�DGPLQLVWUDWLYH�GDWD�LQ�WKH�UHPDLQLQJ�ILHOGV�

�� &OLFN�RQ�&RRUGLQDWH�6\VWHP�WR�VZLWFK�WR�WKH�&RRUGLQDWH�6\VWHP�WDE��)LJXUH�
�����

7KLV�WDE�OHWV�\RX�GHILQH�\RXU�FRRUGLQDWH�V\VWHP��7KH�GHIDXOWV�DUH�:*6�����
*HRGHWLF�6\VWHP��DQG�HOOLSVRLGDO�KHLJKW��7KHVH�SDUDPHWHUV�DSSHDU�WKH�ILUVW�
WLPH�\RX�XVH�WKH�VRIWZDUH��<RX�FDQ�FKDQJH�WKHVH�SDUDPHWHUV�WR�\RXU�
SUHIHUUHG�VHWWLQJV��DIWHU�ZKLFK�\RXU�SUHIHUUHG�VHWWLQJV�EHFRPH�WKH�QHZ�
GHIDXOWV��5HIHU�WR�&KDSWHU����&RRUGLQDWH�7UDQVIRUPDWLRQV�IRU�PRUH�
LQIRUPDWLRQ�DERXW�FRRUGLQDWH�VHWWLQJV�

�)LJXUH������1HZ�3URMHFW�'LDORJ�%R[²&RRUGLQDWH�6\VWHP�7DE
���



��
�� &OLFN�0LVFHOODQHRXV�WR�VZLWFK�WR�WKH�0LVFHOODQHRXV�WDE��)LJXUH������

�� 6HW�SURMHFW�SDUDPHWHUV�WR�WKH�YDOXHV�\RX�ZDQW�WR�XVH��7DEOH�����GHVFULEHV�WKH�
FRPSRQHQWV�RI�WKLV�GLDORJ�ER[�

�)LJXUH������1HZ�3URMHFW�'LDORJ�%R[²0LVFHOODQHRXV�7DE

�7DEOH�������0LVFHOODQHRXV�'LDORJ�%R[�'HVFULSWLRQ

&RPSRQHQW 'HVFULSWLRQ

'HVLUHG�3URMHFW�$FFXUDF\ +RUL]RQWDO�DQG�YHUWLFDO�

� GHIDXOW�KRUL]RQWDO�����P��SSP

� GHIDXOW�KRUL]RQWDO�����P��SSP

&RQILGHQFH�/HYHO ����HUURU�RU�6WDQGDUG�(UURU������

/LQHDU�8QLWV 0HWHUV��86�IHHW��RU�,QWHUQDWLRQDO�)HHW

%OXQGHU�'HWHFWLRQ 0LQLPXP�YHFWRU�WLPH�VSDQ��WKHUH�PXVW�EH�DW�OHDVW�WKLV�PXFK�

FRPPRQ�GDWD�EHWZHHQ�WZR�VLWHV�IRU�/RFXV�WR�SURFHVV�WKH�

EDVHOLQH�EHWZHHQ�WKHP��DQG�YDOLG�DQWHQQD�KHLJKW�UDQJH

7LPH 87&�RU�/RFDO

3URFHVVHG�9HFWRU�HUURU�

VFDOLQJ�IDFWRU

$�IDFWRU�E\�ZKLFK�WKH�XQFHUWDLQWLHV�RI�WKH�SURFHVVHG�YHFWRUV�

DUH�VFDOHG�SULRU�WR�DGMXVWPHQW��7KLV�LV�GHVFULEHG�LQ�PRUH�GHWDLO�

LQ�$SSHQGL[�&��3RVW�$GMXVWPHQW�$QDO\VLV�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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,Q�WKH�7LPH�EORFN��VHOHFW�WKH�WLPH�V\VWHP�\RX�DUH�XVLQJ��87&�RU�/RFDO��,I�
\RX�VHOHFW�/RFDO�WLPH��W\SH�LQ�WKH�RIIVHW��7KLV�RIIVHW�LV�WKH�GLIIHUHQFH�LQ�KRXUV�
EHWZHHQ�\RXU�ORFDO�WLPH�DQG�87&��DV�VKRZQ�LQ�)LJXUH�����

)RU�GD\OLJKW�VDYLQJV�WLPH��PRYH�RQH�WLPH�]RQH�WR�WKH�HDVW��

�� 2QFH�\RX�KDYH�ILQLVKHG�VHWWLQJ�XS�WKH�SURMHFW��FOLFN�2.��7KH�$GG�)LOHV�
GLDORJ�ER[�RSHQV��)LJXUH������)RU�LQIRUPDWLRQ�RQ�KRZ�WR�DGG�ILOHV�WR�\RXU�
SURMHFW��UHIHU�WR�&KDSWHU����$GGLQJ�'DWD�)LOHV�

�)LJXUH������2IIVHW�IURP�87&

�)LJXUH������$GG�)LOHV�'LDORJ�%R[
���



��
2SHQLQJ�DQ�([LVWLQJ�3URMHFW

7R�RSHQ�D�SUHYLRXVO\�FUHDWHG�SURMHFW�

�� ,Q�WKH�:HOFRPH�WR�/RFXV�GLDORJ�ER[��FOLFN�RQ�2SHQ�DQ�([LVWLQJ�3URMHFW�
�)LJXUH������

�25��

� 7\SH�&WUO�2��RU
� &OLFN�WKH�2SHQ�EXWWRQ�RQ�WKH�WRRO�EDU��RU
� 6HOHFW�2SHQ�IURP�WKH�3URMHFW�PHQX

�� ,Q�WKH�2SHQ�GLDORJ�ER[��)LJXUH�������QDYLJDWH�WR�WKH�ILOHQDPH�RI�WKH�SURMHFW�
\RX�ZDQW�WR�RSHQ�

�)LJXUH������:HOFRPH�WR�/RFXV�'LDORJ�%R[

�)LJXUH������2SHQ�GLDORJ�:LWK�3URMHFW�6HOHFWHG
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� 'RXEOH�FOLFN�WKH�ILOHQDPH��RU�KLJKOLJKW�WKH�ILOHQDPH�DQG�FOLFN�2SHQ��(DFK�
SURMHFW�ILOH�KDV�WKH�H[WHQVLRQ��VSU�

�� 7KH�SURMHFW�RSHQV�ZLWK�WKH�7LPH�9LHZ��0DS�9LHZ��DQG�:RUNERRN�
ZLQGRZV�RSHQ��/RFXV�3URFHVVRU�GLVSOD\V�WKH�SURMHFW�QDPH�LQ�WKH�WLWOH�EDU�DV�
VKRZQ�LQ�)LJXUH�����

�� 2QFH�\RX�KDYH�RSHQHG�WKH�SURMHFW��\RX�PD\�QHHG�WR�DGG�GDWD�ILOHV��7R�DGG�
ILOHV��UHIHU�WR�&KDSWHU����$GGLQJ�'DWD�)LOHV�

6DYLQJ�D�3URMHFW

<RX�FDQ�VDYH�DQ�RSHQ�SURMHFW�DW�DQ\�WLPH�E\�SHUIRUPLQJ�RQH�RI�WKH�IROORZLQJ�

� 7\SH�&WUO�6
� &OLFN�WKH�6DYH�EXWWRQ�RQ�WKH�WRROEDU
� 6HOHFW�6DYH�IURP�WKH�3URMHFW�PHQX

<RX�PD\�DOVR�VDYH�WKH�FXUUHQW�SURMHFW�XQGHU�DQRWKHU�QDPH��7R�VDYH�WKH�SURMHFW�XQGHU�
DQRWKHU�QDPH��FOLFN�6DYH�$V�IURP�WKH�3URMHFW�PHQX�

�)LJXUH������7\SLFDO�3URMHFW�
���



��
3URMHFW�6HWWLQJV

7KH�FXUUHQW�SURMHFW�VHWWLQJV�DUH�HLWKHU�WKH�VRIWZDUH�GHIDXOW�RU�WKH�HQWULHV�PDGH�ZKHQ�
WKH�SURMHFW�ZDV�FUHDWHG��7R�YLHZ�SURMHFW�VHWWLQJV�VHOHFW�6HWWLQJV�IURP�WKH�3URMHFW�
PHQX�RU�FOLFN�WKH�3URMHFW�6HWWLQJV�EXWWRQ�RQ�WKH�WRROEDU�

7KLV�GLDORJ�ER[�LV�WKH�VDPH�DV�WKH�1HZ�3URMHFW�GLDORJ��<RX�PD\�HGLW�DQ\�RI�WKH�
SDUDPHWHUV�ZLWKLQ�WKH�*HQHUDO��&RRUGLQDWH�6\VWHP��RU�0LVFHOODQHRXV�WDEV��2QFH�
\RX�KDYH�PRGLILHG�WKH�SDUDPHWHUV��FOLFN�2.�DQG�/RFXV�3URFHVVRU�XSGDWHV�WKH�SURMHFW�
VHWWLQJV�

5HPRYLQJ�'DWD�)URP�D�3URMHFW

2QFH�GDWD�ILOHV�KDYH�EHHQ�DGGHG�WR�D�SURMHFW��\RX�PD\�ZLVK�WR�UHPRYH�VSHFLILF�ILOHV��
7R�UHPRYH�GDWD�ILOHV�

�� 6ZLWFK�WR�WKH�)LOHV�WDE�LQ�WKH�:RUNERRN�ZLQGRZ�

�� 6HOHFW�WKH�ILOH�QDPH�RI�WKH�ILOHV�\RX�ZLVK�WR�GHOHWH�

�)LJXUH�������3URMHFW�6HWWLQJV�'LDORJ�%R[
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� 3UHVV�WKH�'HOHWH�NH\�RU�ULJKW�FOLFN�WKH�PRXVH�DQG�VHOHFW�'HOHWH�

2QFH�\RX�GHOHWH�D�GDWD�ILOH��\RX�PXVW�DGG�WKH�GDWD�ILOH�WR�WKH�SURMHFW�DJDLQ�LQ�RUGHU�WR�XVH�LW�

�)LJXUH�������'HOHWLQJ�D�'DWD�)LOH
���



��
 /RFXV�3URFHVVRU�8VHU¶V�*XLGH
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,QWURGXFWLRQ

7KLV�FKDSWHU�GHVFULEHV�WKH�WDVNV�QHFHVVDU\�WR�DGG�GDWD�ILOHV�WR�D�SURMHFW��7KLV�SURFHVV�XVHV�
WKH�/RFXV�'RZQORDG�PRGXOH�RI�/RFXV�3URFHVVRU��7KH�IROORZLQJ�WDVNV�DUH�GHVFULEHG�

� $GG�UDZ�GDWD�ILOHV�IURP�UHFHLYHU
� $GG�UDZ�GDWD�ILOHV�IURP�GLVN
� $GG�VLWH�GHVFULSWLRQ�GDWD�IURP�KDQGKHOG
� $GG�SURFHVVHG�YHFWRUV�ZKLFK�KDYH�EHHQ�SURGXFHG�E\�DQRWKHU�SURFHVVLQJ�SDFNDJH
� 5HPRYH�GDWD�IURP�SURMHFW
� 6HW�UHFHLYHU�SDUDPHWHUV

$GG�'DWD�)URP�D�5HFHLYHU�RU�'LVN

<RX�PD\�DGG�GDWD�ILOHV�WR�\RXU�SURMHFW�ZKHQ�\RX�ILUVW�FUHDWH�WKH�SURMHFW�RU�ODWHU�ZKHQ�
QHHGHG��'DWD�ILOHV�FDQ�EH�ORFDWHG�RQ�D�KDUG�GULYH��LI�SUHYLRXVO\�GRZQORDGHG�IURP�WKH�
UHFHLYHU��RU�UHVLGH�ZLWKLQ�D�UHFHLYHU�

,I�D�SURMHFW�KDV�DOUHDG\�EHHQ�FUHDWHG�DQG�\RX�ZLVK�WR�DGG�GDWD�ILOHV��FKRRVH�RQH�RI�WKH�
IROORZLQJ�

� &OLFN�)��RU�VHOHFW�)URP�5HFHLYHU���IURP�WKH�3URMHFW�PHQX
� &OLFN�)��RU�VHOHFW�)URP�'LVN���IURP�WKH�3URMHFW�PHQX
WD�)LOHV ���



��
$GGLQJ�'DWD�)URP�D�5HFHLYHU

&RQQHFWLQJ�D�5HFHLYHU

�� $V�GHPRQVWUDWHG�LQ�)LJXUH������SODFH�WKH�/RFXV�UHFHLYHU�ZLWKLQ����LQFKHV�RI�
WKH�,5�GHYLFH�DQG�SRVLWLRQ�ERWK�XQLWV�VR�WKDW�WKH�,5�SRUWV�IDFH�HDFK�RWKHU��7KH�
,5�GHYLFH�VKRXOG�QRW�EH�FORVHU�WKDQ�QLQH�LQFKHV�ZKHQ�ERWK�WKH�,5�GHYLFH�DQG�
UHFHLYHU�OLH�IODW�RQ�D�WDEOH�VXUIDFH��,I�WKH�,5�SRUWV�DUH�DOLJQHG�DW�WKH�VDPH�
KHLJKW��WKH\�FDQ�EH�DV�FORVH�DV�RQH�KDOI�LQFK��

�� 7XUQ�RQ�WKH�/RFXV�UHFHLYHU��,I�\RX�DUH�GRZQORDGLQJ�PRUH�WKDQ�RQH�/RFXV�
UHFHLYHU��WXUQ�RQ�RQO\�RQH�UHFHLYHU�DW�D�WLPH�WR�DYRLG�GDWD�WUDQVIHU�PLVKDSV�

8VLQJ�/RFXV�'RZQORDG

�� &OLFN�$GG�UDZ�GDWD�ILOHV�IURP�UHFHLYHU��7KH�/RFXV�'RZQORDG�PDLQ�
ZLQGRZ�RSHQV��)LJXUH������

�)LJXUH������/RFXV�5HFHLYHU�&RPPXQLFDWLQJ�YLD�,5�'HYLFH

�)LJXUH������'RZQORDG�0DLQ�:LQGRZ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH



$GGLQJ�'D

$
G
G
LQ
J
�'
D
WD
�)
LOH
V

7KLV�VFUHHQ�FRQVLVWV�RI�WZR�SDQHV��7KH�ULJKW�SDQH��3&�SDQH��OLVWV�WKH�ILOHV��LI�
DQ\��LQ�WKH�SURMHFW�GLUHFWRU\�RI�WKH�3&��7KH�OHIW�SDQH��5HFHLYHU�RU�+DQGKHOG�
SDQH��OLVWV�WKH�ILOHV�LQ�WKH�UHFHLYHU��

7KH�OHIW�SDQH�UHPDLQV�EODQN�XQWLO�WKH�UHFHLYHU�HVWDEOLVKHV�FRPPXQLFDWLRQ�ZLWK�WKH�3&�

�7KH�FRPPDQGV�DYDLODEOH�WKURXJK�WKH�WRROEDU�DUH�GHVFULEHG�LQ�7DEOH�����

�7DEOH�������7RROEDU�%XWWRQ�'HVFULSWLRQV�

7RROEDU�

%XWWRQV
'HVFULSWLRQ

&RQQHFW�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�RSHQ�WKH�&RQQHFW�WR�5HFHLYHU�GLDORJ�ER[�DQG�

FRQQHFW�WR�D�UHFHLYHU�

6ZLWFK�3DQH�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�FKDQJH�WKH�DFWLYH�SDQH�

6HOHFW�)LOHV�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�VHOHFW�ILOHV�EDVHG�RQ�D�ILOH�PDVN��7KH�6HOHFW�

)LOHV�GLDORJ�ER[�RSHQV�WR�HQWHU�D�ILOH�PDVN�IRU�ILOHV�VHOHFWLRQ�

&RS\�7R�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�FRS\�WKH�VHOHFWHG�ILOH�V��WR�WKH�FXUUHQW�GLUHFWRU\�

RQ�WKH�3&�

0RYH�7R�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�PRYH�WKH�VHOHFWHG�ILOH�V��WR�WKH�FXUUHQW�GLUHFWRU\�

RQ�WKH�3&��

'HOHWH�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�GHOHWH�WKH�VHOHFWHG�ILOH�V���

&UHDWH�1HZ�'LUHFWRU\�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�FUHDWH�D�QHZ�GLUHFWRU\�LQ�WKH�FXU�

UHQW�3&�GLUHFWRU\�

)UHH�6SDFH�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�FKHFN�WKH�DYDLODEOH�GLVN�VSDFH�IRU�WKH�FXUUHQW�

GULYH�RU�UHFHLYHU�

%ULHI�)LOH�,QIR�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�GLVSOD\�RQO\�WKH�QDPHV�RI�WKH�ILOHV��

'HWDLOHG�)LOH�,QIR�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�GLVSOD\�WKH�QDPH��VL]H��GDWH��DQG�WLPH�

RI�ODVW�PRGLILFDWLRQ�IRU�HDFK�ILOH�DQG�GLUHFWRU\�LQ�WKH�FXUUHQW�GLUHFWRU\�

+HOS�%XWWRQ���&OLFN�WKLV�EXWWRQ�WR�DFFHVV�WKH�KHOS�V\VWHP�

:KDW¶V�7KLV�+HOS�%XWWRQ���&OLFN�WKLV�EXWWRQ�DQG�DQ\ZKHUH�HOVH�LQ�WKH�ZLQGRZ�RU�

PHQX�V\VWHP�IRU�TXLFN�KHOS�RQ�WKH�IHDWXUH�
WD�)LOHV ���



��
�� 6HOHFW�&RQQHFW�IURP�WKH�)LOH�PHQX��7KH�&RQQHFW�YLD�,5�GLDORJ�ER[�RSHQV�
�)LJXUH������

�� ,Q�WKH�6HOHFW�3RUW�WDE��VHOHFW�WKH�&20�SRUW�ZKLFK�KDV�WKH�DWWDFKHG�,5�GHYLFH�

�� 6ZLWFK�WR�WKH�6HWWLQJ�WDE��)LJXUH�������

�� &KDQJH�WKH�EDXG�UDWH�WR���������ZKLFK�LV�WKH�IDVWHVW�UDWH�WKH�/RFXV�UHFHLYHU�
FDQ�VXSSRUW��

�� 9HULI\�WKH�/RFXV�UHFHLYHU�LV�WXUQHG�RQ��WKH�,5�SRUWV�DOLJQHG��DQG�FOLFN�2.�WR�
FRQQHFW�WR�WKH�UHFHLYHU��'RZQORDG�ZLOO�FRQQHFW�DQG�GLVSOD\�WKH�FRQWHQWV�RI�
WKH�UHFHLYHU�PHPRU\�

�)LJXUH������&RQQHFW�YLD�,5�'LDORJ�%R[

�)LJXUH������6HWWLQJ�7DE
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�7KH�H[DPSOH�LQ�)LJXUH�����VKRZV��

� ����D������²UDZ�*36�GDWD�ILOH��ZLWK�³����´�DV�WKH�UHFHLYHU�VHULDO�
QXPEHU��³D´�DV�WKH�VHVVLRQ��³��´�DV�WKH�\HDU��DQG�³���´�DV�WKH�GD\�RI�WKH�
\HDU��RWKHU�GDWD�ILOHV�PD\�EH�OLVWHG�

� DOPDQDF²*36�VDWHOOLWH�LQIRUPDWLRQ�ILOH��ZKLFK�VKRXOG�EH�XVHG�ZLWK�
0LVVLRQ�3ODQQLQJ��UHIHU�WR�$SSHQGL[�$�

� LRQR�FRUUHFWLRQV²*36�VDWHOOLWH�LRQRVSKHUH�FRUUHFWLRQV�ILOH

7KH�DOPDQDF�DQG�LRQR�FRUUHFWLRQ�ILOHV�ZLOO�RQO\�FRQWDLQ�FRPSOHWH�LQIRUPDWLRQ�DIWHU�WKH�UHFHLYHU�KDV�

WUDFNHG�VDWHOOLWHV�IRU�PRUH�WKDQ����PLQXWHV�

�� 9HULI\�WKH�GHVWLQDWLRQ�GLUHFWRU\�LQ�WKH�3&�SDQH�LV�WKH�SURMHFW�GLUHFWRU\�RU�WKH�
GLUHFWRU\�ZKHUH�\RX�ZDQW�WKH�GDWD�ILOHV�VWRUHG��,I�\RX�ZDQW�WR�FUHDWH�D�QHZ�
GLUHFWRU\��FOLFN�DQ\ZKHUH�RQ�WKH�3&�SDQH��WKHQ�FOLFN�WKH�1HZ�'LUHFWRU\�
EXWWRQ�DQG�W\SH�D�QDPH�IRU�WKH�GLUHFWRU\�

%H�VXUH�WR�XVH�ORJLFDO�DQG�FRQVLVWHQW�SDWK�DQG�ILOH�QDPLQJ�FRQYHQWLRQV�WKDW�
DUH�HDV\�WR�UHFRJQL]H��8VXDOO\�LW�LV�EHVW�WR�SXW�WKH�GDWD�ILOHV�LQ�WKH�SURMHFW�
GLUHFWRU\�

�� 1RZ�FOLFN�DQ\ZKHUH�RQ�WKH�5HFHLYHU�SDQH�WR�DFWLYDWH�WKH�SDQH�

�� 8VLQJ�WKH�PRXVH��VHOHFW�WKH�ILOH�V��WKDW�\RX�ZDQW�WR�FRS\�DQG�GUDJ�WKHP�WR�
WKH�3&�SDQH�

7R�VHOHFW�D�JURXS�RI�FRQWLJXRXV�ILOHV��KROG�WKH�6KLIW�NH\�ZKLOH�VHOHFWLQJ��7R�
VHOHFW�PRUH�WKDQ�RQH�ILOH��KROG�GRZQ�WKH�&WUO�NH\�ZKLOH�VHOHFWLQJ�ILOHV�����

��� /RFXV�'RZQORDG�FRSLHV�WKH�VHOHFWHG�ILOHV�WR�WKH�3&��$�SURJUHVV�GLDORJ�
DSSHDUV�VKRZLQJ�WKH�VWDWXV�RI�WKH�GRZQORDG�

�)LJXUH������/RFXV�'RZQORDG�6FUHHQ
WD�)LOHV ���



��
,I�WKH�UHFHLYHU�PHPRU\�LV�IXOO��WKH�GRZQORDG�ZLOO�WDNH�DERXW����PLQXWHV�

$OWKRXJK�WKH�GDWD�ILOHV�KDYH�EHHQ�GRZQORDGHG�IURP�WKH�UHFHLYHU��WKH\�KDYH�QRW�EHHQ�
GHOHWHG�IURP�WKH�UHFHLYHU¶V�PHPRU\��7R�GHOHWH�UHFHLYHU�GDWD�ILOHV��VHOHFW�WKH�GHVLUHG�
ILOHV�DQG�FOLFN�WKH�GHOHWH�EXWWRQ�RQ�WKH�WRROEDU��<RX�FDQ�DOVR�XVH�WKH�³0RYH´�IXQFWLRQ�
ZKLFK�FRSLHV�DQG�WKHQ�GHOHWHV�WKH�ILOHV�

,W�LV�JRRG�SUDFWLFH�WR�GHOHWH�WKH�GDWD�ILOHV�LQ�WKH�UHFHLYHU�DIWHU�\RX�KDYH�YHULILHG�WKDW�
WKH�ILOHV�KDYH�GRZQORDGHG�SURSHUO\��2WKHUZLVH��WKH�PHPRU\�PD\�ILOO�XS�GXULQJ�WKH�
QH[W�GDWD�FROOHFWLRQ�VHVVLRQ��UHVXOWLQJ�LQ�WKH�LQDELOLW\�WR�FRPSOHWH�WKH�VXUYH\��

6ZLWFK�'DWD�6RXUFH

,I�\RX�KDYH�DQRWKHU�UHFHLYHU�WR�GRZQORDG�GDWD��SHUIRUP�WKH�IROORZLQJ�VWHSV�

��� 6HOHFW�6ZLWFK�'DWD�6RXUFH�IURP�WKH�)LOH�PHQX��/RFXV�'RZQORDG�WXUQV�RII�
WKH�FXUUHQW�UHFHLYHU�DQG�SURPSWV�\RX�WR�DOLJQ�D�GLIIHUHQW�GHYLFH�

��� 7XUQ�RQ�WKH�QH[W�UHFHLYHU�DQG�DOLJQ�WKH�,5�SRUWV�

��� &OLFN�2.�

��� /RFXV�'RZQORDG�FRQQHFWV�WR�WKH�QHZ�UHFHLYHU�

'RZQORDGLQJ�'DWD�)URP�D�+DQGKHOG

,I�\RX�KDYH�D�KDQGKHOG�ZKLFK�ZDV�XVHG�WR�FROOHFW�VLWH�LQIRUPDWLRQ�SHUIRUP�WKH�
IROORZLQJ�DGGLWLRQDO�VWHSV�

��� 6HOHFW�6ZLWFK�'DWD�6RXUFH�IURP�WKH�)LOH�PHQX��$�GLDORJ�ER[�DSSHDUV�
DVNLQJ�\RX�WR�FKDQJH�WKH�GHYLFH�

��� 7XUQ�RQ�WKH�KDQGKHOG�DQG�VWDUW�LWV�GRZQORDG�SURJUDP��7KHQ�SODFH�LWV�,5�SRUW�
ZLWKLQ�WZR�����LQFKHV�RI�WKH�3&�,5�GHYLFH�DQG�FOLFN�2.��)LJXUH������

,W�LV�FULWLFDO�WKDW�WKH�KDQGKHOG�EH�ZLWKLQ���LQFKHV�RI�WKH�,5�GHYLFH�IRU�GRZQORDG��$OVR��WDNH�JUHDW�FDUH�

WR�HQVXUH�WKDW�WKH�,5�GHYLFH�DQG�WKH�,5�SRUW�RQ�WKH�KDQGKHOG�DUH�DOLJQHG�KRUL]RQWDOO\�DQG�YHUWLFDOO\��

6LQFH�WKH�,5�GHYLFH�DQG�WKH�,5�SRUW�RI�WKH�KDQGKHOG�PXVW�EH�YHU\�FORVH�WR�HDFK�RWKHU��WKH�KRUL]RQWDO�

DQG�YHUWLFDO�DOLJQPHQW�DUH�FULWLFDO��
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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'RZQORDG�DXWRPDWLFDOO\�VZLWFKHV�WKH�EDXG�UDWH�WR�������WKH�RQO\�EDXG�UDWH�
VXSSRUWHG�E\�WKH�KDQGKHOG���FRQQHFWV�WR�WKH�KDQGKHOG��DQG�OLVWV�WKH�RQH�ILOH�LQ�
WKH�KDQGKHOG�SDQH��FDOOHG�D�³'�ILOH´��

��� 6HOHFW�WKH�'�ILOH�DQG�GUDJ�LW�WR�WKH�3&�SDQH�WR�FRS\�WKH�ILOH�WR�WKH�3&�

$OZD\V�WUDQVIHU�WKH�'�ILOH�WR�WKH�VDPH�GLUHFWRU\�DV�WKH�UDZ�*36�GDWD�ILOHV�IRU�D�SURMHFW�

��� 7KH�SURJUHVV�GLDORJ�ER[�LQGLFDWHV�VWDWXV�RI�WKH�GRZQORDG��8SRQ�FRPSOHWLRQ��
WKH�'�ILOH�LV�VKRZQ�LQ�WKH�3&�SDQH�DQG�WKH�KDQGKHOG�DXWRPDWLFDOO\�
GLVFRQQHFWV�IURP�WKH�3&�

$IWHU�GRZQORDG��LW�LV�JRRG�SUDFWLFH�WR�GHOHWH�WKH�'�ILOH�IURP�WKH�KDQGKHOG�

(QGLQJ�WKH�'RZQORDG�3URFHVV

��� :KHQ�\RX�DUH�ILQLVKHG�WUDQVIHUULQJ�DOO�WKH�GDWD�ILOHV�IURP�WKH�UHFHLYHU�V��DQG�
KDQGKHOG�V���H[LW�/RFXV�'RZQORDG�E\�VHOHFWLQJ�([LW�LQ�WKH�)LOH�PHQX�

��� 9LHZ�WKH�:RUNERRN�ZLQGRZ�WR�YHULI\�WKDW�DOO�ILOHV�KDYH�EHHQ�DGGHG�WR�WKH�
SURMHFW�

7KH�UHFHLYHU�DQG�KDQGKHOG�PXVW�EH�GRZQORDGHG�LQ�WKH�VDPH�GRZQORDG�VHVVLRQ�IRU�WKH�UHFHLYHU�DQG�

KDQGKHOG�GDWD�WR�EH�ORDGHG�FRUUHFWO\�LQWR�WKH�SURMHFW��,I�UHFHLYHU�ILOHV�DUH�GRZQORDGHG�VHSDUDWHO\�

IURP�WKH�KDQGKHOG�ILOHV��WKH�KDQGKHOG�GDWD�ZLOO�QRW�EH�DVVRFLDWHG�ZLWK�WKH�UHFHLYHU�ILOHV��,I�WKLV�

KDSSHQV��GHOHWH�WKH�GDWD�ILOHV�IRU�WKH�SURMHFW��DQG�ORDG�WKHP�DJDLQ�XVLQJ�³$GG�5DZ�'DWD�)LOHV�)URP�

'LVN´��

�)LJXUH������6HWXS�IRU�7UDQVIHUULQJ�KDQGKHOG�'�)LOHV
WD�)LOHV ���



��
$GGLQJ�'DWD�IURP�'LVN

<RX�PD\�DGG�GDWD�ILOHV�UHVLGLQJ�RQ�\RXU�KDUG�GULYH�WR�WKH�SURMHFW��7R�GR�WKLV�

�� (LWKHU�&OLFN�$GG�GDWD�IURP�GLVN�RU�FOLFN�)���7KH�$GG�)LOHV�GLDORJ�RSHQV�
�)LJXUH������

�� ,Q�WKH�)LOHV�RI�W\SH�GURSGRZQ�OLVW�FKRRVH�RQH�RI�WKH�IROORZLQJ�

� 5DZ�'DWD�)LOHV²ERWK�$VKWHFK�DQG�5,1(;�IRUPDW
� $VKWHFK�5DZ�)LOHV²/RFXV�5HFHLYHU�JHQHUDWHG�ILOHV��%��
� 5,1(;�2EVHUYDWLRQ�)LOHV²6WDQGDUG�5,1(;�IRUPDWWHG�ILOHV���2�
� $OO�)LOHV����

�� 1DYLJDWH�WR�WKH�GDWD�ILOHV�\RX�ZLVK�WR�DGG�WR�WKH�SURMHFW�

�� 6HOHFW�DQG�KLJKOLJKW�DOO�WKH�GDWD�ILOHV�\RX�ZLVK�WR�DGG�WR�WKH�SURMHFW�

(DFK�KLJKOLJKWHG�ILOH�QDPH�DSSHDUV�LQ�WKH�)LOH�1DPH�ILHOG�

�� �&OLFN�2SHQ��/RFXV�DGGV�WKH�ILOHV�WR�WKH�SURMHFW�

�� 7KH�)LOHV�WDE�LQ�WKH�:RUNERRN�ZLQGRZ�OLVWV�DOO�VHOHFWHG�GDWD�ILOHV�DGGHG�WR�
WKH�SURMHFW�

2QO\�%�ILOHV�DUH�VKRZQ�LQ�WKH�GLDORJ��8SRQ�FKRRVLQJ�2SHQ��DVVRFLDWHG�'�DQG�(�ILOHV�DUH�ORDGHG�DV�

ZHOO�

�)LJXUH������$GG�)LOHV�'LDORJ�%R[
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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$GG�3URFHVVHG�9HFWRUV

7KH�/RFXV�3URFHVVRU�SURYLGHV�WKH�DELOLW\�WR�DGG�SUHYLRXVO\�SURFHVVHG�YHFWRUV��LQ�
$VKWHFK�2�ILOHV��WR�\RXU�SURMHFW��

7KHVH�ILOHV�PD\�KDYH�EHHQ�FUHDWHG�E\�RWKHU�$VKWHFK�VRIWZDUH�SDFNDJHV�RU�PD\�KDYH�
EHHQ�H[SRUWHG�E\�RWKHU�/RFXV�SURMHFWV�

�� 6HOHFW�$GG�3URFHVVHG�9HFWRUV����IURP�WKH�3URMHFW�PHQX��7KH�$GG�9HFWRUV�
GLDORJ�RSHQV��)LJXUH������

�� 1DYLJDWH�WR�WKH�GLUHFWRU\�ZKHUH�WKH�YHFWRU�ILOHV�DUH�VWRUHG��/RFXV�FDQ�LPSRUW�
VWDQGDUG�$VKWHFK�ELQDU\�2�ILOHV�FRQWDLQLQJ�YHFWRU�LQIRUPDWLRQ��

�� 6HOHFW�WKH�SURFHVVHG�YHFWRU�\RX�ZLVK�WR�DGG�WR�\RXU�SURMHFW�DQG�FOLFN�2.�

�� 8VH�WKH�9HFWRUV�WDE�LQ�WKH�:RUNERRN�ZLQGRZ�WR�YHULI\�WKDW�WKH�YHFWRUV�KDYH�
EHHQ�DGGHG�WR�WKH�SURMHFW�

5HPRYLQJ�'DWD�)URP�D�3URMHFW

2QFH�GDWD�ILOHV�KDYH�EHHQ�DGGHG�WR�D�SURMHFW��\RX�PD\�ZLVK�WR�UHPRYH�VSHFLILF�ILOHV��
7R�UHPRYH�GDWD�ILOHV�

�� 6ZLWFK�WR�WKH�)LOHV�WDE�LQ�WKH�:RUNERRN�ZLQGRZ�

�� 6HOHFW�WKH�ILOH�QDPH�RI�WKH�ILOHV�\RX�ZLVK�WR�GHOHWH�

�� 3UHVV�WKH�'HOHWH�NH\�RU�ULJKW�FOLFN�WKH�PRXVH�DQG�VHOHFW�'HOHWH�

2QFH�\RX�GHOHWH�D�GDWD�ILOH��\RX�PXVW�DGG�WKH�GDWD�ILOH�WR�WKH�SURMHFW�DJDLQ�LQ�RUGHU�WR�XVH�LW�

�)LJXUH������$GG�9HFWRUV�'LDORJ�%R[
WD�)LOHV ���



��
6HW�5HFRUGLQJ�,QWHUYDO�	�.LQHPDWLF�:DUQLQJ�)ODJ

8VH�/RFXV�'RZQORDG�WR�VHW�WKH�UHFHLYHU�UHFRUGLQJ�LQWHUYDO�DQG�WXUQ�RQ�RU�RII�WKH�
NLQHPDWLF�ZDUQLQJ�IODJ�

�� 9HULI\�/RFXV�'RZQORDG�LV�FRQQHFWHG�WR�D�UHFHLYHU�

�� 6HOHFW�5HFHLYHU�3DUDPHWHUV�IURP�WKH�5HFHLYHU�PHQX��7KH�5HFHLYHU�6HWXS�
GLDORJ�RSHQV��)LJXUH������

7KH�GHIDXOW�UHFHLYHU�UHFRUGLQJ�LQWHUYDO�LV����VHFRQGV��7KLV�LQWHUYDO�LV�JRRG�IRU�VWDWLF�VXUYH\V��

,QFUHDVLQJ�WKH�LQWHUYDO��VD\�����ZLOO�DOORZ�IRU�JUHDWHU�RFFXSDWLRQ�WLPH�EHIRUH�WKH�UHFHLYHU�PHPRU\�LV�

IXOO��/RZHULQJ�WKH�LQWHUYDO�ZLOO�FDXVH�WKH�PHPRU\�WR�ILOO�PRUH�TXLFNO\��EXW�LV�GHVLUDEOH�ZKHQ�

FRQGXFWLQJ�NLQHPDWLF�VXUYH\V�

�� (QWHU�WKH�UHFRUGLQJ�LQWHUYDO�LQ�VHFRQGV��WKH�UDQJH�RI�YDOXHV�LV��²����

�� 6HOHFW�21�WR�DFWLYDWH�WKH�NLQHPDWLF�ZDUQLQJ�IODJ��RU�2))�WR�GHDFWLYDWH�WKLV�
IODJ�

�� &OLFN�2.�WR�VHQG�WKH�SDUDPHWHUV�WR�WKH�UHFHLYHU�DQG�FORVH�WKH�5HFHLYHU�
6HWXS�GLDORJ�ER[�

�)LJXUH������5HFHLYHU�6HWXS�'LDORJ�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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,QWURGXFWLRQ

5DZ�GDWD�FROOHFWHG�E\�D�/RFXV�5HFHLYHU�PXVW�EH�SURFHVVHG�WR�GHWHUPLQH�WKH�GLIIHUHQWLDO�
UHODWLRQVKLS�EHWZHHQ�WKH�VLWHV�RFFXSLHG�GXULQJ�GDWD�FROOHFWLRQ��7KH�UHVXOW�RI�SURFHVVLQJ�
*36�UDZ�GDWD�LV�D�YHFWRU�GHILQLQJ�WKLV�UHODWLRQVKLS��&RPSXWDWLRQ�RI�WKHVH�YHFWRUV�LV�WKH�
UROH�RI�WKH�GDWD�SURFHVVLQJ�PRGXOH�ZLWKLQ�/RFXV�3URFHVVRU�

7KH�GDWD�SURFHVVLQJ�PRGXOH�LV�D�VRSKLVWLFDWHG�HQJLQH�ZKLFK�DXWRPDWLFDOO\�DQDO\]HV�WKH�
TXDOLW\�RI�WKH�UDZ�GDWD�ILOHV�DQG�DGMXVWV�SURFHVVLQJ�SDUDPHWHUV�WR�SURGXFH�WKH�EHVW�YHFWRU�
SRVVLEOH��WUDQVIHUULQJ�PRVW�RI�WKH�SURFHVVLQJ�HIIRUW�IURP�WKH�XVHU�WR�WKH�SURFHVVLQJ�
VRIWZDUH��,Q�/RFXV��WKH�DFWXDO�SURFHVVLQJ�RI�\RXU�GDWD�LV�OLPLWHG�WR�D�VLPSOH�SUHVV�RI�WKH�
³3URFHVV´�EXWWRQ��VDIH�LQ�WKH�NQRZOHGJH�WKDW�\RX�ZLOO�JHW�WKH�EHVW�DQVZHU�

3URFHVVLQJ�RI�*36�GDWD�LV�SHUIRUPHG�LQ�WKUHH�EDVLF�VWHSV�

� 3UH�SURFHVV�GDWD�DQDO\VLV

6LWH�DQG�RFFXSDWLRQ�SURSHUWLHV��VXFK�DV�VLWH�,'V��DQWHQQD�KHLJKW�SDUDPHWHUV��DQG�
FRQWURO�VLWH�LQIRUPDWLRQ�DUH�YHULILHG�DQG�RU�HQWHUHG�

� 3URFHVVLQJ

$�SXVK�RI�D�EXWWRQ�LQYRNHV�WKH�SURFHVVLQJ�HQJLQH�WR�SURGXFH�*36�YHFWRUV�IURP�
UDZ�GDWD�

� 3RVW�SURFHVV�GDWD�DQDO\VLV

3URFHVVHG�*36�YHFWRUV�DUH�DQDO\]HG�XVLQJ�VXSSOLHG�DQDO\VLV�WRROV��WR�GHWHUPLQH�
WKH�TXDOLW\�RI�SURFHVVHG�GDWD�

7KLV�FKDSWHU�RXWOLQHV�WKH�VWHSV�IRU�SURFHVVLQJ�\RXU�UDZ�*36�GDWD�

3UH�SURFHVV�'DWD�$QDO\VLV

7KH�SURFHVVLQJ�RI�*36�YHFWRUV�UHOLHV�RQ�WZR�VRXUFHV�RI�GDWD��UDZ�*36�GDWD�FROOHFWHG�E\�
WKH�/RFXV�5HFHLYHU��DQG�RFFXSDWLRQ�DQG�VLWH�VSHFLILF�GDWD�SURYLGHG�E\�WKH�XVHU��:KHQ�
XVLQJ�D�/RFXV�+DQGKHOG��PXFK�RI�WKH�XVHU�VXSSOLHG�GDWD�FDQ�EH�HQWHUHG�LQ�WKH�ILHOG�GXULQJ�
GDWD�FROOHFWLRQ��,Q�WKLV�FDVH��WKH�GDWD�VKRXOG�EH�YHULILHG�SULRU�WR�SURFHVVLQJ��,I�D�KDQGKHOG�
ZDV�QRW�XVHG��WKLV�GDWD�ZLOO�QHHG�WR�EH�HQWHUHG�PDQXDOO\����

9HULILFDWLRQ�DQG�HGLWLQJ�RI�XVHU�VXSSOLHG�RFFXSDWLRQ�DQG�VLWH�GDWD�FDQ�EH�SHUIRUPHG�LQ�
PRUH�WKDQ�RQH�ORFDWLRQ�ZLWKLQ�/RFXV�3URFHVVRU��3ULPDULO\��WKH�2FFXSDWLRQ�SURSHUW\�VKHHWV�
ZLOO�EH�XVHG�IRU�WKLV�WDVN��7DEOH ����RQ�SDJH ���RXWOLQHV�WKH�XVHU�VXSSOLHG�GDWD�WKDW�FDQ�EH�
VVLQJ ��



��
YLHZHG�DQG�HGLWHG�IURP�HDFK�RI�WKHVH�VKHHWV��7KH�UHPDLQGHU�RI�WKLV�VHFWLRQ�SUHVHQWV�
KRZ�WR�XWLOL]H�WKH�SURSHUW\�VKHHWV�WR�DQDO\]H�WKH�XVHU�VXSSOLHG�RFFXSDWLRQ�DQG�VLWH�
GDWD�

%HIRUH�\RX�SURFHVV�\RXU�GDWD��ZH�VXJJHVW�\RX�DQDO\]H�WKHP��3UH�SURFHVVLQJ�GDWD�
KHOSV�\RX�WKURXJK�WKH�SUHSDUDWLRQ�RI�GDWD�IRU�EDVHOLQH�SURFHVVLQJ��<RX�ZLOO�DOVR�EH�
DEOH�WR�LGHQWLI\�DQG�FRUUHFW�FRPPRQ�SUREOHPV�

7R�EHJLQ�WKH�SUHSURFHVV�DQDO\VLV�

�� ,I�\RX�KDYH�QRW�GRQH�VR�DOUHDG\��ORDG�DOO�WKH�GDWD�ILOHV�IRU�\RXU�SURMHFW�E\�
VHOHFWLQJ�$GG�*36�5DZ�'DWD�IURP�WKH�3URMHFW�PHQX��<RX�PD\�DGG�ILOHV�
GLUHFWO\�IURP�WKH�UHFHLYHUV��RU�IURP�\RXU�KDUG�GULYH��

�� 1DYLJDWH�WR�WKH�GLUHFWRU\�ZKHUH�WKH�GDWD�ILOHV�DUH�VWRUHG�LQ�WKH�$GG�ILOHV�
SURSHUW\�VKHHW��)LJXUH�������6HOHFW�DOO�WKH�ILOHV�E\�FOLFNLQJ�RQ�WKH�ILUVW�
ILOHQDPH��DQG�WKHQ�KROGLQJ�WKH��6KLIW!�NH\�GRZQ�DQG�FOLFNLQJ�RQ�WKH�ODVW�
ILOHQDPH�

�� &OLFN�2SHQ�WR�DGG�WKH�ILOHV�WR�WKH�SURMHFW�

7KH�7LPH�9LHZ�ZLQGRZ�DQG�WKH�:RUNERRN�ZLQGRZ�ZLWK�WKH�2FFXSDWLRQV�
WDE�RSHQV��,Q�WKH�GLDJUDP��WKH�KRUL]RQWDO�EDQGV�RI�FRORU�DUH�DVVRFLDWHG�ZLWK�
GLIIHUHQW�VLWH�,'¶V��$OO�RFFXSDWLRQV�RI�D�VLWH�DUH�LQ�WKH�VDPH�FRORU��L�H��HDFK�
RFFXSDWLRQ�RI�VLWH�""""�LV�GLVSOD\HG�LQ�JUHHQ��7KH�2FFXSDWLRQV�WDE�OLVWV�WKH�
DVVRFLDWHG�DQWHQQD�KHLJKWV��VWDUW�DQG�VWRS�WLPHV��DQG�ILOH�QDPH�IRU�HDFK�
RFFXSDWLRQ�

�)LJXUH������$GG�)LOHV�'LDORJ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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,I�\RX�ORDGHG�VWDWLF�GDWD�IURP�UHFHLYHUV�ZLWKRXW�XVLQJ�D�KDQGKHOG��WKH�VLWH�,'V�DSSHDU�DV�""""�DQG�

\RX�PXVW�UHQDPH�HDFK�RFFXSDWLRQ�ZLWK�WKH�FRUUHFW�6LWH�,'��<RX�ZLOO�DOVR�QHHG�WR�HQWHU�FRUUHFW�

DQWHQQD�KHLJKWV�

)LOWHULQJ�'DWD

7KHUH�DUH�WLPHV�GXULQJ�GDWD�SURFHVVLQJ�DQG�DGMXVWPHQW�ZKHQ�LW�LV�EHQHILFLDO�WR�LVRODWH�
D�VHJPHQW�RI�GDWD�IRU�LQGLYLGXDO�DWWHQWLRQ��7KLV�FDQ�EH�DFFRPSOLVKHG�ZLWK�WKH�)LOWHU�
IXQFWLRQ�RI�/RFXV�3URFHVVRU��'DWD�FDQ�EH�ILOWHUHG�EDVHG�RQ�WKH�GD\�WKH�GDWD�ZHUH�
FROOHFWHG��)RU�H[DPSOH��LI�WKUHH�GD\V�RI�UDZ�GDWD�ZHUH�LPSRUWHG�LQWR�D�SURMHFW�DQG�\RX�
ZLVK�WR�ZRUN�ZLWK�RQO\�WKH�GDWD�IURP�RQH�RI�WKHVH�GD\V��WKH�RWKHU�WZR�GD\V�RI�GDWD�FDQ�
EH�ILOWHUHG�RXW��2QFH�\RX�ILOWHU�GDWD��DOO�VXEVHTXHQW�DFWLRQV��LQFOXGLQJ�SURFHVVLQJ�DQG�
DGMXVWPHQW��DUH�SHUIRUPHG�RQO\�RQ�WKH�GDWD�VHOHFWHG�LQ�WKH�)LOWHU�GLDORJ��'DWD�WKDW�
KDYH�EHHQ�ILOWHUHG�RXW�LV�QRW�YLVLEOH�DQG�QR�DFWLRQ�LV�WDNHQ�RQ�LW�

�)LJXUH������3URMHFW�0DQDJHU�0DLQ�9LHZ
VVLQJ ��



��
7R�ILOWHU�GDWD�

�� 6HOHFW�)LOWHU�IURP�WKH�(GLW�PHQX�

�� ,Q�WKH�)LOWHU�GLDORJ��VHOHFW�WKH�GDWH�V��IRU�WKH�GDWD�\RX�ZLVK�WR�YLHZ�

2WKHU�GD\V�RI�GDWD�ZKLFK�\RX�KDYH�QRW�VHOHFWHG�UHPDLQ�LQ�WKH�SURMHFW�EXW�DUH�
QRW�YLVLEOH�

�� &OLFN�2.�WR�FORVH�WKH�)LOWHU�GLDORJ�DQG�ILOWHU�WKH�GDWD�WR�WKH�VHOHFWHG�GDWH�V��

$QRWKHU�ZD\�RI�VHOHFWLYHO\�YLHZLQJ�GDWD�H[LVWV�LQ�7LPH�9LHZ��7KLV�YLHZ�VKRZV�RQH�
GD\�RI�GDWD�DW�DQ\�RQH�WLPH��EXW�\RX�PD\�HDVLO\�VZLWFK�WR�D�GLIIHUHQW�GD\�E\�FOLFNLQJ�
RQ�WKH�GURSGRZQ�OLVW�ER[�LQ�WKH�WRS�OHIW�RI�WKH�ZLQGRZ�DQG�VHOHFWLQJ�WKH�GHVLUHG�GDWH��
7KH�7LPH�9LHZ�ZLOO�WKHQ�EH�XSGDWHG��1RWH�WKDW�WKLV�RQO\�DIIHFWV�ZKDW�LV�YLVLEOH�LQ�WKLV�
YLHZ�DQG�GRHV�QRW�DIIHFW�DQ\�RWKHU�YLHZV�RU�DFWLRQV�ZKLFK�\RX�PD\�SHUIRUP�LQ�/RFXV�

(GLWLQJ�'DWD�

,I�\RX�ZHUH�XVLQJ�WKH�KDQGKHOG�XQLW�LQ�WKH�ILHOG�DQG�KDYH�FRQILUPHG�WKDW�VLWH�,'V��
RFFXSDWLRQ�WLPH�DQG�DQWHQQD�KHLJKWV�DUH�FRUUHFW��WKHQ�\RX�PD\�VNLS�WKH�IROORZLQJ�
VWHSV�IRU�HGLWLQJ��DQG�SURFHHG�GLUHFWO\�WR�WKH�³3URFHVVLQJ�'DWD´�RQ�SDJH ���

:KHQ�YLHZLQJ�WKH�GDWD�GXULQJ�WKH�SUHSURFHVV�DQDO\VLV��\RX�PD\�ILQG�WKDW�\RX�QHHG�WR�
FKDQJH�VRPH�YDOXHV��)RU�H[DPSOH��LI�\RX�FRQGXFWHG�D�VWDWLF�VXUYH\�ZLWKRXW�XVLQJ�D�
KDQGKHOG��\RX�QHHG�WR�VHW�WKH�VLWH�,'V�DQG�DQWHQQD�KHLJKWV�IRU�HYHU\�RFFXSDWLRQ�

9LHZLQJ�2FFXSDWLRQ�3URSHUWLHV

8VHU�VXSSOLHG�RFFXSDWLRQ�GDWD�FRQVLVWV�RI�WKH�RFFXSDWLRQ�VLWH�,'�DQG�DQWHQQD�KHLJKW�
SDUDPHWHUV��$V�VWDWHG�HDUOLHU��WKH�XVH�RI�D�/RFXV�+DQGKHOG�GXULQJ�GDWD�FROOHFWLRQ�ZLOO�
HOLPLQDWH�WKH�QHHG�WR�PDQXDOO\�HQWHU�WKLV�LQIRUPDWLRQ��7KH�RQO\�WDVN�ZRXOG�EH�WR�
YHULI\�WKDW�WKH�VLWH�,'�DQG�DQWHQQD�KHLJKW�SDUDPHWHUV�ZHUH�HQWHUHG�FRUUHFWO\��2Q�WKH�
RWKHU�KDQG��LI�D�KDQGKHOG�ZDV�QRW�XVHG��WKLV�GDWD�ZLOO�QHHG�WR�EH�PDQXDOO\�HQWHUHG�
SULRU�WR�SURFHVVLQJ�

2FFDVLRQDOO\��RFFXSDWLRQ�VWDUW�DQG�VWRS�WLPHV�PD\�QHHG�WR�EH�DGMXVWHG��)RU�H[DPSOH��
GXULQJ�GDWD�FROOHFWLRQ�RI�D�NLQHPDWLF�VXUYH\��D�XVHU�PD\�DFFLGHQWDOO\�PRYH�IURP�D�VLWH�

�)LJXUH������)LOWHU�'LDORJ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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ZKLOH�GDWD�ZDV�VWLOO�EHLQJ�FROOHFWHG�IRU�WKLV�VLWH��7KH�HQG�WLPH�RI�WKH�VLWH�RFFXSDWLRQ�
ZRXOG�QHHG�WR�EH�PRGLILHG�WR�QRW�LQFOXGH�WKH�WLPH�ZKHQ�WKH�UHFHLYHU�ZDV�PRYHG�RII�
WKH�VLWH��

<RX�FDQ�YLHZ�WKH�SURSHUWLHV�RI�HDFK�RFFXSDWLRQ�E\�GRXEOH�FOLFNLQJ�RQ�WKH�WLPH�EDU�IRU�
DQ�RFFXSDWLRQ�RU�E\�VHOHFWLQJ�3URSHUWLHV�IURP�WKH�ULJKW�PRXVH�FOLFN�PHQX�RI�DQ�
RFFXSDWLRQ�LQ�WKH�7LPH�9LHZ�ZLQGRZ��,Q�WKH�2FFXSDWLRQ�3URSHUWLHV�GLDORJ��)LJXUH�
������\RX�FDQ�FKDQJH�WKH�6LWH�,'�DQG�DQWHQQD�SDUDPHWHUV�

7DEOH�����GHVFULEHV�WKH�FRPSRQHQWV�RI�WKH�2FFXSDWLRQ�3URSHUWLHV�VKHHW�

�)LJXUH������2FFXSDWLRQ�3URSHUWLHV�'LDORJ

�7DEOH������2FFXSDWLRQ�3URSHUWLHV�6KHHW

3DUDPHWHU 'HVFULSWLRQ

6LWH�,' $�IRXU�FKDUDFWHU�DOSKD�QXPHULF�LGHQWLILHU�IRU�WKH�VXUYH\�SRLQW��

(DFK�VXUYH\�SRLQW�PXVW�KDYH�D�XQLTXH�VLWH�,'��2WKHUZLVH��WKH�

SURFHVVRU�KDV�SUREOHPV�GHWHUPLQLQJ�ZKLFK�VLWH�HDFK�RFFXSDWLRQ�

EHORQJV�WR��FDXVLQJ�LQDFFXUDWH�SRVLWLRQV��

5DZ�'DWD�)LOH�1DPH 5DZ�GDWD�ELQDU\�ILOH��NQRZQ�DV�D�%�ILOH���JHQHUDWHG�E\�WKH�

UHFHLYHU��FRQWDLQLQJ�FDUULHU�SKDVH��FRGH�SKDVH�DQG�FRPSXWHG�

UHFHLYHU�SRVLWLRQ�IRU�HYHU\�HSRFK��DORQJ�ZLWK�KHDOWK�IODJV�

LQGLFDWLQJ�WKH�FRQILGHQFH�RI�WKH�PHDVXUHPHQWV��7KH�QDPH�RI�WKLV�

ILOH�LQFOXGHV�WKH�UHFHLYHU�VHULDO�QXPEHU��VHVVLRQ�OHWWHU��\HDU��DQG�

GD\�RI�WKH�FDOHQGDU�\HDU��%���$��������
VVLQJ ��



��
<RX�PD\�HGLW�DQ\�RI�WKHVH�SDUDPHWHUV�H[FHSW�IRU�WKH�5DZ�'DWD�)LOH�1DPH��<RX�PD\�
HGLW�WKH�VWDUW�DQG�VWRS�WLPHV�RI�DQ�RFFXSDWLRQ��+RZHYHU��WKHUH�LV�RQH�H[FHSWLRQ�WR�WKLV��
LI�WKH�VWDUW�RU�VWRS�WLPH�RI�WKH�RFFXSDWLRQ�FRLQFLGHV�ZLWK�WKH�WKH�EHJLQQLQJ�RU�HQG�RI�D�
GDWD�ILOH��\RX�ZLOO�QRW�EH�DEOH�WR�HGLW�WKDW�WLPH��,QVWHDG��\RX�VKRXOG�LQVHUW�D�QHZ�
RFFXSDWLRQ��VHH�7ULPPLQJ�2FFXSDWLRQ�GDWD�ODWHU�LQ�WKLV�FKDSWHU��DQG�WKHQ�HGLW�WKH�
WLPHV�

9LHZLQJ�6LWH�3URSHUWLHV

8VHU�VXSSOLHG�VLWH�GDWD�FRQVLVWV�RI�VLWH�,'��VLWH�QDPH��DQG��LI�DYDLODEOH��NQRZQ�VLWH�
FRRUGLQDWHV��,I�DQ\�VLWHV�RFFXSLHG�GXULQJ�GDWD�FROOHFWLRQ�KDYH�NQRZQ�FRRUGLQDWHV��
WKHVH�VKRXOG�EH�HQWHUHG�DV�FRQWURO�VLWHV�IRU�SURFHVVLQJ��,W�LV�UHFRPPHQGHG�WKDW�
SURFHVVLQJ�EHJLQ�ZLWK�NQRZQ�FRRUGLQDWHV�DW�D�PLQLPXP�RI�RQH�VLWH��7KLV�LV�UHIHUUHG�WR�
DV�WKH�VHHG�FRRUGLQDWHV�IRU�SURFHVVLQJ��/RFXV�3URFHVVRU�FDQ�SURFHVV�UDZ�GDWD�ZLWKRXW�
VHHG�FRRUGLQDWHV��,Q�VXFK�D�FDVH��/RFXV�3URFHVVRU�ZLOO�VHOHFW�RQH�VLWH�WR�XVH�DV�WKH�
FRQWURO�IRU�SURFHVVLQJ��7KH�FRRUGLQDWHV�HVWLPDWHG�IRU�WKLV�VLWH�IURP�WKH�UDZ�GDWD�ZLOO�

$QWHQQD�3DUDPHWHUV

� 6ODQW

� 5DGLXV

� 9HUW��2IIVHW

� 7KH�GLVWDQFH�IURP�WKH�VXUYH\�PDUNHU�WR�WKH�RXWVLGH�HGJH�RI�

WKH�DQWHQQD�RU��IRU�/RFXV�UHFHLYHUV��WKH�DQWHQQD�ULQJ�

DWWDFKPHQW��3URFHVVLQJ�XVHV�WKH�DQWHQQD�KHLJKW�WR�GHWHUPLQH�

WKH�ORFDWLRQ�RI�WKH�VXUYH\�PDUNHU�RQ�WKH�JURXQG��/RFXV�

3URFHVVRU�XVHV�WKH�DQWHQQD�VODQW�KHLJKW�DQG�UDGLXV�WR�FRPSXWH�

WKH�WUXH�YHUWLFDO�DQWHQQD�KHLJKW��<RX�FDQ�VHW�WKH�VODQW�

PHDVXUHPHQW�IRU��WKLV�RFFXSDWLRQ��WKLV�ILOH��RU�WKLV�UHFHLYHU�

� 7KH�KRUL]RQWDO�GLVWDQFH�IURP�WKH�JHRPHWULF�FHQWHU�RI�WKH�

DQWHQQD�WR�WKH�RXWHU�HGJH��/RFXV�3URFHVVRU�XVHV�WKH�DQWHQQD�

VODQW�KHLJKW�DQG�UDGLXV�WR�FRPSXWH�WKH�DQWHQQD�KHLJKW��<RX�

� ,I�\RX�NQRZ�WKH�WUXH�YHUWLFDO�KHLJKW�RI�WKH�DQWHQQD�\RX�PD\�

HQWHU�LW�KHUH��7KLV�LV�XVHIXO�ZKHQ�XVLQJ�D�IL[HG�KHLJKW�SROH��

:KHQ�FRPSXWLQJ�WKH�WUXH�YHUWLFDO��EH�VXUH�WR�DFFRXQW�IRU�WKH�

������PHWHU�SKDVH�FHQWHU�RIIVHW�FUHDWHG�E\�/RFXV�LWVHOI�

2FFXSDWLRQ�7LPHV

� 6WDUW�7LPH

� 6WRS�7LPH

� 7KH�WLPH�GDWD�VWDUWHG�UHFRUGLQJ�IRU�WKH�RFFXSDWLRQ�LQ�HLWKHU�

/RFDO�7LPH�RU�87&�7LPH��7KH�7LPH�)UDPH�LV�VSHFLILHG�LQ�WKH�

0LVFHOODQHRXV�7DE�RI�WKH�3URMHFW�6HWWLQJV�SURSHUW\�VKHHW�

� 7KH�WLPH�GDWD�VWRSSHG�UHFRUGLQJ�IRU�WKH�RFFXSDWLRQ�LQ�HLWKHU�

/RFDO�7LPH�RU�87&�7LPH��7KH�7LPH�)UDPH�LV�VSHFLILHG�LQ�WKH�

0LVFHOODQHRXV�7DE�RI�WKH�3URMHFW�6HWWLQJV�SURSHUW\�VKHHW�

%XWWRQV

� 2.

� &DQFHO

� $SSO\

� +HOS

� $FFHSWV�SDUDPHWHUV�DQG�FORVHV�GLDORJ

� 'RHV�QRW�DFFHSW�SDUDPHWHUV�DQG�FORVHV�GLDORJ

� 1RW�XVHG

� 'LVSOD\V�KHOS�WRSLF�IRU�WKLV�GLDORJ

�7DEOH������2FFXSDWLRQ�3URSHUWLHV�6KHHW

3DUDPHWHU 'HVFULSWLRQ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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EH�XVHG�DV�WKH�VHHG�FRRUGLQDWHV��,Q�VRPH�FDVHV�WKLV�PD\�LQWURGXFH�HUURU�LQ�WKH�
SURFHVVHG�YHFWRUV�LQ�WKH�DPRXQW�RI�DSSUR[LPDWHO\�����SSP�RI�YHFWRU�OHQJWK��,I�WKLV�
OHYHO�RI�HUURU�LV�VLJQLILFDQW�WR�\RXU�VXUYH\��D�FRQWURO�VLWH�PXVW�EH�XVHG�WR�SURFHVV�WKH�
GDWD�

3URFHVVLQJ�RI�NLQHPDWLF�GDWD�QHHGV�VSHFLDO�DWWHQWLRQ�ZKHQ�SUHSDULQJ�WKH�GDWD�IRU�
SURFHVVLQJ��,I�WKH�NLQHPDWLF�VXUYH\�ZDV�LQLWLDOL]HG�RQ�D�NQRZQ�YHFWRU��L�H��WZR�NQRZQ�
VLWHV��WKH�FRRUGLQDWHV�IRU�WKH�VLWHV�RQ�HDFK�HQG�RI�WKLV�YHFWRU�PXVW�EH�HQWHUHG�DV�FRQWURO�
VLWHV��,I�LQLWLDOL]DWLRQ�ZDV�SHUIRUPHG�XVLQJ�WKH�.LQHPDWLF�,QLWLDOL]DWLRQ�EDU��WKH�EDVH�
VLWH�VKRXOG�EH�LGHQWLILHG�DV�D�FRQWURO�VLWH��,I�WKLV�VLWH�GRHV�QRW�KDYH�NQRZQ�FRRUGLQDWHV��
XVH�WKRVH�FRPSXWHG�E\�/RFXV�3URFHVVRU��

(DFK�VLWH�KDV�D�6LWH�3URSHUWLHV�GLDORJ�ZLWK�WKUHH�WDEV�ZKLFK�DOORZ�\RX�WR�YLHZ�DQG�VHW�
VLWH�GDWD��<RX�FDQ�YLHZ�WKH�6LWH�3URSHUWLHV�GLDORJ�RI�HDFK�VLWH�E\�GRXEOH�FOLFNLQJ�RQ�
VLWH�RU�OHIW�FOLFNLQJ�RQ�D�VLWH�LQ�WKH�0DS�9LHZ�RU�6LWHV�7DE��DQG�VHOHFWLQJ�3URSHUWLHV�

*(1(5$/

7KH�*HQHUDO�WDE�OLVWV�WKH�VLWH�QDPH��VLWH�,'��VROXWLRQ�W\SH��DQG�ZKHWKHU�LW�LV�D�FRQWURO�
VLWH�DQG�KHOG�IL[HG��<RX�FDQ�HGLW�WKH�6LWH�,'�RU�6LWH�1DPH�

�)LJXUH������2FFXSDWLRQ�3DUDPHWHUV�'LDORJ���*HQHUDO�7DE
VVLQJ ��



��
7DEOH�����GHVFULEHV�WKH�FRPSRQHQWV�RI�WKLV�GLDORJ�

326,7,21

7KH�3RVLWLRQ�WDE��)LJXUH������OLVWV�WKH�SRVLWLRQ�FRRUGLQDWHV�DQG�SRVLWLRQ�XQFHUWDLQW\�
IRU�WKH�VLWH��7R�YLHZ�WKH�VLWH�FRRUGLQDWHV�LQ�D�GLIIHUHQW�FRRUGLQDWH�V\VWHP��FOLFN�WKH�
DUURZ�WR�WKH�ULJKW�RI�WKH�6\VWHP�ILHOG��DQG�VHOHFW�D�FRRUGLQDWH�V\VWHP�IURP�WKH�OLVW�
SUHVHQWHG�

�7DEOH������6LWH�3URSHUWLHV�'LDORJ���*HQHUDO�7DE�3DUDPHWHUV

3DUDPHWHU 'HVFULSWLRQ

6LWH�,' $�IRXU�FKDUDFWHU�DOSKD�QXPHULF�LGHQWLILHU�IRU�D�VXUYH\�SRLQW��(DFK�

VXUYH\�SRLQW�PXVW�KDYH�D�XQLTXH�VLWH�,'��2WKHUZLVH��WKH�SURFHVVLQJ�ZLOO�

KDYH�SUREOHPV�GHWHUPLQLQJ�ZKLFK�SRLQW�FHUWDLQ�REVHUYDWLRQV�EHORQJ�WR��

6LWH�QDPH�FKDQJHV�ZLOO�PRGLI\�DQ\�DVVRFLDWHG�RFFXSDWLRQ¶V�VLWH�QDPH�

6LWH�1DPH ���&KDUDFWHU�DOSKD�QXPHULF�QDPH�RU�GHVFULSWLRQ�IRU�WKH�6LWH�,'�WR�KHOS�

\RX�LGHQWLI\�WKLV�VLWH�

6ROXWLRQ�7\SH � 5DZ²LQLWLDO�SRLQW�SRVLWLRQ�GHWHUPLQHG�E\�WKH�UHFHLYHU

� 3URFHVVHG²�DW�OHDVW�RQH�YHFWRU�LQFOXGLQJ�WKLV�VLWH�KDV�EHHQ�SURFHVVHG�

� $GMXVWHG²�VLWH�KDV�EHHQ�DGMXVWHG�XVLQJ�SURFHVVHG�YHFWRUV�

&RQWURO�7\SH ,QGLFDWHV�LI�WKH�VLWH�LV�D�FRQWURO�VLWH�IRU�WKH�SURMHFW�

)L[�6WDWXV ,QGLFDWHV�LI�WKH�SRVLWLRQ�LV�IL[HG�YHUWLFDOO\�RU�KRUL]RQWDOO\�

7KLV�LV�D�SRLQW�RQ�WKH�HGJH�RI�

NLQHPDWLF�LQLWLDOL]DWLRQ�EDU

)ODJ�LQGLFDWLQJ�WKLV�VLWH�LV�WKH�5RYHU�LQLWLDOL]HG�VLWH�RQ�WKH�.LQHPDWLF�

,QLWLDOL]DWLRQ�EDU�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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$V�GLVFXVVHG�LQ�&KDSWHU����RQO\�WKH�V\VWHP�W\SH�VHOHFWHG�LQ�WKH�&RRUGLQDWH�6\VWHP�WDE��DQG�WKH�W\SHV�

EHORZ�LW��ZLOO�EH�DYDLODEOH�

7DEOH�����GHVFULEHV�WKH�FRPSRQHQWV�RI�WKLV�GLDORJ�

�)LJXUH������6LWH�3URSHUWLHV�'LDORJ���3RVLWLRQ�7DE

�7DEOH������6LWH�3URSHUWLHV�'LDORJ���3RVLWLRQ�7DE�3DUDPHWHUV

3DUDPHWHU 'HVFULSWLRQ

6\VWHP *HRGHWLF�*ULG�/RFDO�*ULG���6HOHFWLRQ�DYDLODEOH�GHSHQGV�RQ�WKH�

V\VWHP�W\SH�FKRVHQ�LQ�WKH�&RRUGLQDWH�6\VWHP�7DE�RI�SURMHFW�

VHWWLQJV�

/DWLWXGH�(DVWLQJ 7KH�ODWLWXGH�RU�WKH�HDVWLQJ��[��RI�WKH�SRLQW

/RQJLWXGH�1RUWKLQJ 7KH�ORQJLWXGH�RU�WKH�QRUWKLQJ��\��RI�WKH�SRLQW

(OOLSV�+HLJKW 7KH�HOOLSVRLGDO�KHLJKW�RI�WKH�SRLQW��LI�DYDLODEOH�

2UWKRPHWULF�+HLJKW 7KH�RUWKRPHWULF�KHLJKW�RI�WKH�SRLQW��LI�DYDLODEOH�

&RQI��/HYHO 7KLV�LV�WKH�VWDWLVLFDOO\�GHULYHG�FRQILGHQFH�OHYHO�RI�HDFK�FRPSRQHQW�

RI�WKH�SRVLWLRQ�

&RQYHUJHQFH ,I�XVLQJ�D�JULG�V\VWHP��WKLV�LV�WKH�DQJOH�EHWZHHQ�WKH�GLUHFWLRQ�RI�

JULG�QRUWK�DQG�WKH�PHULGLDQ�SDVVLQJ�WKURXJK�WKH�SRLQW�

6FDOH�)DFWRU ,I�XVLQJ�D�JULG�V\VWHP��WKLV�LV�WKH�IDFWRU�XVHG�WR�FRQYHUW�HOOLSVRLGDO�

GLVWDQFHV�WR�JULG�GLVWDQFHV��,W�YDULHV�IURP�SRLQW�WR�SRLQW�RYHU�WKH�

SURMHFWLRQ�DUHD��
VVLQJ ��



��
&21752/

7KH�&RQWURO�WDE��)LJXUH������LV�XVHG�WR�VHW�WKH�VLWH�DV�D�FRQWURO�SRLQW��KROG�WKH�VLWH�
IL[HG��DQG�HQWHU�WKH�FRQWURO�VLWH�FRRUGLQDWHV�

7DEOH�����GHVFULEHV�WKH�FRPSRQHQWV�RI�WKLV�GLDORJ�

(OHYDWLRQ�)DFWRU (OHYDWLRQ�IDFWRU�LV�D�VFDOH�DGMXVWPHQW�DSSOLHG�WR�GLVWDQFH�

PHDVXUHPHQWV�LQ�RUGHU�WR�UHGXFH�WKH�GLVWDQFHV�WR�WKH�HOOLSVRLG�

VXUIDFH��7KLV�LV�WKH�ILUVW�VWHS�WR�FRQYHUWLQJ�PHDVXUHG�GLVWDQFHV�WR�

JULG�GLVWDQFHV��$IWHU�WKH�PHDVXUHG�GLVWDQFH�LV�UHGXFHG�WR�DQ�

HOOLSVRLGDO�GLVWDQFH��LW�LV�VFDOHG�DJDLQ�E\�WKH�VFDOH�IDFWRU�WR�

SURGXFH�D�JULG�GLVWDQFH�

�)LJXUH������6LWH�3URSHUWLHV�'LDORJ���&RQWURO�7DE

�7DEOH������6LWH�3URSHUWLHV�'LDORJ���&RQWURO�7DE�3DUDPHWHUV

3DUDPHWHU 'HVFULSWLRQ

6\VWHP *HRGHWLF�*ULG�/RFDO�*ULG���6HOHFWLRQ�DYDLODEOH�GHSHQGV�RQ�WKH�

V\VWHP�W\SH�FKRVHQ�LQ�WKH�&RRUGLQDWH�6\VWHP�7DE�RI�SURMHFW�

VHWWLQJV�

/DWLWXGH�(DVWLQJ 7KH�ODWLWXGH�RU�WKH�HDVWLQJ��[��RI�WKH�SRLQW

/RQJLWXGH�1RUWKLQJ 7KH�ORQJLWXGH�RU�WKH�QRUWKLQJ��\��RI�WKH�SRLQW�

(OOLSV�+HLJKW 7KH�HOOLSVRLGDO�KHLJKW�RI�WKH�SRLQW��LI�DYDLODEOH

�7DEOH������6LWH�3URSHUWLHV�'LDORJ���3RVLWLRQ�7DE�3DUDPHWHUV��FRQWLQXHG�

3DUDPHWHU 'HVFULSWLRQ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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8VLQJ�6LWHV�LQ�3URFHVVLQJ

,1&/8',1*

$OO�VLWHV�DUH�DXWRPDWLFDOO\�LQFOXGHG�ZKHQ�\RX�SURFHVV�WKH�GDWD�

5(029,1*

7R�UHPRYH�D�VLWH�IURP�SURFHVVLQJ�\RX�PXVW�GHOHWH�LW��7R�GHOHWH�D�VLWH��VHOHFW�WKH�VLWH�LQ�
WKH�0DS�9LHZ�ZLQGRZ�DQG�VHOHFW�'HOHWH�IURP�WKH�ULJKW�FOLFN�PHQX�WR�FRPSOHWHO\�
UHPRYH�WKH�VLWH�IURP�WKH�SURMHFW�ILOH�

'HOHWLQJ�D�VLWH�RQO\�GHOHWHV�WKH�SRLQW�REMHFW��7KH�UDZ�GDWD�DVVRFLDWHG�ZLWK�WKH�VLWH�UHPDLQV�LQ�WKH�

SURMHFW��DQG�WKH�VLWH�,'�LV�FKDQJHG�WR�""""��7R�UHHVWDEOLVK�WKH�VLWH��VLPSO\�HGLW�WKH�RFFXSDWLRQ�VLWH�,'V�

WR�WKH�ROG�,'�

8VLQJ�2FFXSDWLRQV�LQ�3URFHVVLQJ

,1&/8',1*

$OO�RFFXSDWLRQV�ZLWKRXW�WKH�6LWH�,'�RI�""""�DUH�DXWRPDWLFDOO\�LQFOXGHG�ZKHQ�\RX�
SURFHVV�WKH�GDWD�

5(029,1*

<RX�PD\�ZDQW�WR�UHPRYH�DQ�RFFXSDWLRQ�IURP�SURFHVVLQJ�EHFDXVH�\RX�NQRZ�WKH�
RFFXSDWLRQ�ZDV�FRQGXFWHG�DW�WKH�ZURQJ�VXUYH\�SRLQW��WKH�GDWD�ZDV�EDG��RU�WKH�UHFHLYHU�
ORVW�ORFN�WR�WKH�VDWHOOLWHV��/RFXV�ZLOO�QRW�SURFHVV�WKH�YHFWRUV�DVVRFLDWHG�ZLWK�DQ�
H[FOXGHG�RFFXSDWLRQ�

2UWKRPHWULF�+HLJKW 7KH�RUWKRPHWULF�KHLJKW�RI�WKH�SRLQW��LI�DYDLODEOH�

&RQI��/HYHO 7KLV�LV�WKH�VWDWLVWLFDOO\�GHULYHG�FRQILGHQFH�OHYHO�RI�HDFK�

FRPSRQHQW�

&RQWURO�7\SH

� +RUL]RQWDO

� 9HUWLFDO

$OORZV�HGLWLQJ�RI�ERWK�WKH�KRUL]RQWDO�DQG�YHUWLFDO�FRQWUROV��,I�

QHLWKHU�ER[�LV�FKHFNPDUNHG��QRQH�RI�WKH�ILHOGV�LQ�&RRUGLQDWH��

8QFHUWDLQW\��RU�)L[�6WDWXV�DUH�DFFHVVLEOH�

� &OLFN�WKLV�FKHFNER[�WR�VHW�WKH�VLWH�DV�D�KRUL]RQWDO�FRQWURO�VLWH��

WKHQ�HQWHU�WKH�FRQWURO�FRRUGLQDWHV�IRU�WKH�VLWH�

� &OLFN�WKLV�FKHFNER[�WR�VHW�WKH�VLWH�DV�D�YHUWLFDO�FRQWURO�VLWH��WKHQ�

HQWHU�WKH�FRQWURO�FRRUGLQDWHV�IRU�WKH�VLWH�

)L[�6WDWXV &KHFN�WKHVH�ER[HV�WR�LQGLFDWH�WKDW�WKH�SRVLWLRQ�LV�IL[HG�YHUWLFDOO\�

RU�KRUL]RQWDOO\�

�7DEOH������6LWH�3URSHUWLHV�'LDORJ���&RQWURO�7DE�3DUDPHWHUV��FRQWLQXHG���FRQWLQXHG�

3DUDPHWHU 'HVFULSWLRQ
VVLQJ ��



��
7R�UHPRYH�DQ�RFFXSDWLRQ��UHQDPH�WKH�6LWH�,'�WR�""""��5HIHU�WR�³(GLWLQJ�6LWH�,'´�RQ�
SDJH ���

6HW�D�&RQWURO�6LWH

:KHQ�SURFHVVLQJ�*36�UDZ�GDWD�FROOHFWHG�VLPXOWDQHRXVO\�ZLWKLQ�D�QHWZRUN��
FRRUGLQDWHV�RI�RQH�RU�PRUH�SRLQWV�VKRXOG�EH�KHOG�IL[HG��1RUPDOO\��WKHVH�DUH�WKH�
NQRZQ�FRRUGLQDWHV�IRU�RQH�RI�WKH�SRLQWV��7KHVH�FRRUGLQDWHV�DUH�UHIHUUHG�WR�DV�VHHG�
FRRUGLQDWHV�DQG�WKH�VLWH�LV�UHIHUUHG�WR�DV�D�FRQWURO�VLWH��<RX�VKRXOG�DOZD\V�FKRRVH�D�
VLWH�ZLWK�NQRZQ�FRRUGLQDWHV�DV�\RXU�FRQWURO�VLWH��,I�\RX�DUH�QRW�FRQFHUQHG�DERXW�WKH�
FRQWURO�VLWH��/RFXV�DXWRPDWLFDOO\�FKRRVHV�D�VLWH�DQG�VHWV�LW�DV�WKH�FRQWURO�VLWH�

7R�VHW�D�FRQWURO�VLWH�

�� &OLFN�RQ�WKH�&RQWURO�6LWHV�WDE�RI�WKH�:RUNERRN�ZLQGRZ�

7KHUH�PD\�QRW�EH�DQ\�FRQWURO�VLWHV�OLVWHG�\HW�LQ�WKLV�WDE�

�� &OLFN�RQ�WKH�DUURZ�RQ�WKH�ULJKW�VLGH�RI�WKH�6LWH�,'�ER[�DQG�VHOHFW�D�FRQWURO�
VLWH�

�� (QWHU�WKH�NQRZQ�(DVWLQJ�/DWLWXGH��1RUWKLQJ�/RQJLWXGH��DQG�2UWKRPHWULF�
(OOLSVRLGDO�+HLJKW�FRRUGLQDWHV�IRU�WKH�FRQWURO�VLWH�XQOHVV�\RX�ZLVK�WR�XVH�WKH�
UDZ�GDWD�FRRUGLQDWHV��1$9�SRVLWLRQ��

/RFXV�DXWRPDWLFDOO\�VHWV�WKH�VLWH�DV�D�YHUWLFDO�DQG�KRUL]RQWDO�IL[HG�FRQWURO�
VLWH��

�� ,I�\RX�ZLVK�WKH�SRLQW�WR�EH�KHOG�IL[HG�LQ�HLWKHU�WKH�YHUWLFDO�RU�KRUL]RQWDO�
GLUHFWLRQ��EXW�QRW�ERWK��FOLFN�WKH�DUURZ�LQ�WKH�)L[HG�ILHOG�DQG�VHOHFW�WKH�W\SH�
RI�IL[�IRU�WKH�SRLQW�

�� 8QOHVV�NQRZQ��VHW�WKH�6WG��(UU��RI�HDFK�YDOXH�WR�]HUR�����

�� 2QFH�D�FRQWURO�VLWH�LV�VHW�IRU�SURFHVVLQJ��WKH�V\PERO�IRU�WKDW�VLWH�LQ�WKH�0DS�
9LHZ�ZLQGRZ�EHFRPHV�D�FLUFOH�ZLWKLQ�D�WULDQJOH�LQVLGH�LW�

(GLWLQJ�6LWH�,'

7KHUH�PD\�EH�WLPHV�ZKHQ�\RX�ZDQW�WR�FKDQJH�WKH�6LWH�,'²VXFK�DV�ZKHQ�\RX�ZDQW�WR�
UHPRYH�RFFXSDWLRQV�IURP�EHLQJ�SURFHVVHG��UHQDPH�D�6LWH�,'�IURP�""""��RU�PRGLI\�DQ�
LQFRUUHFW�6LWH�,'�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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<RX�FDQ�HGLW�D�VLWH�,'�LQ�D�QXPEHU�RI�GLIIHUHQW�ZD\V�

� &OLFN�RQ�WKH�6LWHV�WDE�LQ�WKH�:RUNERRN�ZLQGRZ�DQG�GRXEOH�FOLFN��RU�ULJKW�
FOLFN��RQ�WKH�6LWH�,'�DQG�PRGLI\�WKH�QDPH�

� 'RXEOH�FOLFN��RU�ULJKW�FOLFN��RQ�WKH�RFFXSDWLRQ�EDU�RI�D�VLWH�LQ�WKH�7LPH�
9LHZ�ZLQGRZ�WR�RSHQ�WKH�2FFXSDWLRQ�3DUDPHWHUV�GLDORJ�DQG�GRXEOH�FOLFN�
�RU�ULJKW�FOLFN��RQ�WKH�6LWH�,'�DQG�PRGLI\�WKH�QDPH�

� 'RXEOH�FOLFN��RU�ULJKW�FOLFN��RQ�WKH�VLWH�ZLWKLQ�WKH�0DS�9LHZ�ZLQGRZ�WR�
RSHQ�WKH�6LWH�3URSHUWLHV�ZLQGRZ�DQG�GRXEOH�FOLFN��RU�ULJKW�FOLFN��RQ�WKH�
6LWH�,'�DQG�PRGLI\�WKH�QDPH�

&KDQJLQJ�WKH�6LWH�,'�LQ�WKH�6LWH�3URSHUWLHV�VKHHW�KDV�D�VOLJKWO\�GLIIHUHQW�HIIHFW�WKDQ�
FKDQJLQJ�LW�LQ�WKH�2FFXSDWLRQ�3URSHUWLHV�VKHHW��,Q�WKH�6LWH�3URSHUWLHV�VKHHW��D�
FKDQJH�LQ�WKH�6LWH�,'�ZLOO�FKDQJH�DOO�RFFXSDWLRQV�FRQWDLQLQJ�WKLV�VLWH�,'�WR�WKH�QHZ�
YDOXH��,Q�WKH�2FFXSDWLRQ�3URSHUWLHV�VKHHW��D�FKDQJH�RI�WKH�VLWH�,'�RQO\�DIIHFWV�WKDW�
SDUWLFXODU�RFFXSDWLRQ�

.LQHPDWLF�,QLWLDOL]DWLRQ�6LWH

:KHQ�D�NLQHPDWLF�VXUYH\�LV�LQLWLDOL]HG�XVLQJ�WKH�.LQHPDWLF�,QLWLDOL]DWLRQ�EDU��/RFXV�
3URFHVVRU�PXVW�EH�PDGH�DZDUH�RI�ZKLFK�VLWH�LV�WKH�URYHU�LQLWLDOL]DWLRQ�VLWH�RQ�WKH�HQG�
RI�WKH�EDU��.LQHPDWLF�GDWD�FROOHFWLRQ�FDQ�RQO\�EH�SHUIRUPHG�XVLQJ�D�/RFXV�+DQGKHOG��
'XULQJ�FROOHFWLRQ��WKH�KDQGKHOG�ZLOO�LGHQWLI\�WKH�URYHU�LQLWLDOL]DWLRQ�VLWH��7KLV�ZLOO�
UHVXOW�LQ�WKH�VLWH�EHLQJ�LGHQWLILHG�DXWRPDWLFDOO\�LQ�/RFXV�3URFHVVRU��L�H��WKLV�IODJ�ZLOO�
EH�VHW��,I�WKH�URYHU�LQLWLDOL]DWLRQ�VLWH�,'�LV�FKDQJHG��WKH�QHZ�VLWH�,'�ZLOO�QHHG�WR�EH�
LGHQWLILHG�DV�WKH�URYHU�LQLWLDOL]DWLRQ�VLWH�E\�VHWWLQJ�WKLV�IODJ�

(GLWLQJ�$QWHQQD�3DUDPHWHUV

,QYDOLG�DQWHQQD�SDUDPHWHUV�DUH�D�PDMRU�FDXVH�RI�EOXQGHUV�GXULQJ�SURFHVVLQJ�LQFOXGLQJ��
EXW�QRW�OLPLWHG�WR��WUDQVSRVLQJ�QXPEHUV�ZKHQ�ZULWLQJ�GRZQ�WKH�+,��UHDGLQJ�WKH�+,�
LQFRUUHFWO\��RU�RFFXS\LQJ�WKH�ZURQJ�SRLQW�

,I�LQFRUUHFW�GDWD��RU�QR�GDWD��ZDV�HQWHUHG�LQWR�WKH�GDWD�ILOHV��WKH�/RFXV�3URFHVVRU�
SURYLGHV�WKH�RSSRUWXQLW\�WR�PRGLI\�WKHVH�PHDVXUHPHQWV�WR�HQVXUH�YDOLG�DQG�UHOLDEOH�
SURFHVVLQJ�RI�WKH�GDWD�

7R�GHWHUPLQH�LI�DQWHQQD�SDUDPHWHUV�ZHUH�LQFRUUHFWO\�HQWHUHG�YLD�WKH�KDQGKHOG��UHYLHZ�WKH�)LHOG�

1RWHV�ZKLFK�VKRXOG�KDYH�EHHQ�UHFRUGHG�GXULQJ�WKH�VXUYH\�V��

7R�YHULI\�WKH�DQWHQQD�SDUDPHWHUV�

�� 'RXEOH�FOLFN�RQ�WKH�RFFXSDWLRQ�EDU�LQ�WKH�7LPH�9LHZ�ZLQGRZ�WR�RSHQ�WKH�
2FFXSDWLRQ�3DUDPHWHUV�GLDORJ�

�� ,I�WKH�$QWHQQD�3DUDPHWHUV�DUH�PLVVLQJ�RU�LQFRUUHFW��HQWHU�WKH�FRUUHFW�DQWHQQD�
SDUDPHWHUV��DQG�LQGLFDWH�LI�WKH�YDOXH�VKRXOG�EH�XVHG�RQO\�IRU�WKH�VHOHFWHG�
RFFXSDWLRQ��DOO�RFFXSDWLRQV�IRU�WKH�ILOH��RU�DOO�RFFXSDWLRQV�IRU�WKH�UHFHLYHU�
VVLQJ ��



��
<RX�PD\�DOVR�HGLW�DQWHQQD�SDUDPHWHUV�E\�FOLFNLQJ�RQ�WKH�2FFXSDWLRQ�WDE�RI�WKH�:RUNERRN�ZLQGRZ�

7ULPPLQJ�2FFXSDWLRQ�'DWD

7R�FKDQJH�D�VWDUW�WLPH�RU�VWRS�WLPH�RI�DQ�RFFXSDWLRQ�WKDW�FRLQFLGHV�ZLWK�WKH�VWDUW�RU�
VWRS�WLPH�RI�D�GDWD�ILOH��WKH�7ULP�'DWD�IHDWXUH�PXVW�EH�XVHG��7ULP�'DWD�DOORZV�\RX�WR�
LQVHUW�DQ�RFFXSDWLRQ�DW�WKH�VWDUW�RU�HQG�RI�WKH�GDWD�ILOH��7KLV�RFFXSDWLRQ�ZLOO�ILOO�WKH�
VSDFH�OHIW�RSHQ�E\�WKH�HGLWLQJ�RI�WKH�VWDUW�RU�VWRS�WLPH�RI�WKH�RFFXSDWLRQ�WKDW�SUHYLRXV�
RFFXSLHG�WKLV�WLPH�SHULRG��/HW¶V�ORRN�DW�DQ�H[DPSOH��$VVXPH�\RX�KDYH�DQ�RFFXSDWLRQ�
DW�WKH�HQG�RI�D�GDWD�ILOH�ZKLFK�HQGV�DW�����������)RU�VRPH�UHDVRQ��\RX�ZDQW�WR�VWRS�WKLV�
RFFXSDWLRQ�DW�����������6LQFH�WKLV�RFFXSDWLRQ�FRQWLQXHV�WR�WKH�HQG�RI�WKH�GDWD�ILOH��\RX�
ZLOO�QRW�EH�DEOH�WR�HGLW�WKH�HQG�WLPH�XQOHVV�\RX�LQVHUW�D�ILOOHU�RFFXSDWLRQ�LQ�LWV�SODFH��
8VLQJ�WKH�7ULP�'DWD�IHDWXUH��DQ�RFFXSDWLRQ�FDQ�EH�LQVHUWHG�DW�WKH�HQG�RI�WKH�ILOH�WKDW�
EHJLQV�DW����������DQG�HQGV�DW�����������7KLV�RFFXSDWLRQ�ZRXOG�PRVW�OLNHO\�EH�JLYHQ�
D�VLWH�,'�RI�""""��VLWHV�

%()25(

7ULP�%HIRUH�UHQDPHV�WKH�ILUVW�SDUW�RI�DQ�RFFXSDWLRQ�

�� 5LJKW�FOLFN�DQ�RFFXSDWLRQ�LQ�WKH�7LPH�9LHZ�ZLQGRZ�DQG�VHOHFW�7ULP�
%HIRUH�

7KH�2FFXSDWLRQ�3URSHUWLHV�GLDORJ�RSHQV�ZLWK�""""�IRU�WKH�6LWH�,'�ZLWK�QR�
YDOXHV�IRU�WKH�6ODQW��5DGLXV��DQG�9HUW��2IIVHW�SDUDPHWHUV��)LJXUH�������7KH�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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2FFXSDWLRQ�7LPH�ZLOO�EH�WKH�VWDUW�WLPH�RI�WKH�RFFXSDWLRQ�\RX�KDG�VHOHFWHG��
7KH�UDZ�GDWD�ILOH�QDPH�LV�VWLOO�WKH�VDPH�

1RWLFH�WKDW�WKH�VWDUW�WLPH�IRU�WKH�2FFXSDWLRQ�'DWH�DQG�7LPH�LV�JUD\HG�RXW��
7KLV�PHDQV�\RX�DUH�LQVHUWLQJ�DQ�RFFXSDWLRQ�DW�WKH�VWDUW�RI�D�GDWD�ILOH�DQG�
WKHUHIRUH�FDQQRW�FKDQJH�WKH�WLPH�WR�EHIRUH�WKH�ILOH�VWDUWHG�

�� (QWHU�D�GLIIHUHQW�HQG�WLPH�IRU�WKH�RFFXSDWLRQ��LQ�WKLV�FDVH�ZH�FKRRVH�
����������DQG�FOLFN�2N�WR�VDYH�FKDQJHV�

�)LJXUH������2FFXSDWLRQ�7ULP�%HIRUH����
VVLQJ ��



��
�� 7KH�7LPH�9LHZ�ZLQGRZ�QRZ�GLVSOD\V�WKH�RFFXSDWLRQ�WKDW�ZDV�IRUPHUO\�6LWH�
,'������ZLWK�""""�DQG�UHSODFHG�WKH�FRORU�

�)LJXUH������0DS�9LHZ�ZLWK�6LWH�""""�XSGDWHG
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� %\�GRXEOH�FOLFNLQJ�RQ�WKH�""""�EDU��/RFXV�GLVSOD\V�WKH�2FFXSDWLRQ�
3URSHUWLHV�GLDORJ�ZLWK�WKH�XSGDWHG�GDWD�

1RWLFH�WKH�2FFXSDWLRQ�6WDUW�7LPH�DQG�(QG�7LPH�FRUUHVSRQG�WR�ZKHQ�WKH�
RFFXSDWLRQ�EHJDQ�DQG�WKH�WLPH�\RX�HQWHUHG�LW�WR�HQG��UHVSHFWLYHO\��:LWK�WKH�
6LWH�,'�DV�""""��/RFXV�ZLOO�QRW�XVH�WKH�2FFXSDWLRQ�GXULQJ�SURFHVVLQJ�

7R�FKDQJH�WKH�6LWH�,'�EDFN�WR�������FOLFN�WKH�GRZQ�EXWWRQ�LQ�WKH�6LWH�,'�
VHOHFWLRQ�ER[�DQG�VHOHFW�������2QFH�\RX�FOLFN�2.��/RFXV�ZLOO�XSGDWH�WKH�
7LPH�9LHZ�ZLQGRZ�

$)7(5

�� 5LJKW�FOLFN�DQ�RFFXSDWLRQ�LQ�WKH�7LPH�9LHZ�ZLQGRZ�DQG�VHOHFW�7ULP�$IWHU�

7KH�2FFXSDWLRQ�3URSHUWLHV�GLDORJ�RSHQV�ZLWK�""""�DV�WKH�6LWH�,'��7KHUH�ZLOO�
EH�QR�YDOXHV�IRU�WKH�6ODQW��5DGLXV��DQG�9HUW��2IIVHW�SDUDPHWHUV��7KH�

�)LJXUH�������2FFXSDWLRQ
VVLQJ ��



��
2FFXSDWLRQ�7LPH�ZLOO�EH�WKH�HQG�WLPH�RI�WKH�RFFXSDWLRQ�\RX�KDG�VHOHFWHG��
7KH�UDZ�GDWD�ILOH�QDPH�LV�VWLOO�WKH�VDPH�

�� (QWHU�D�GLIIHUHQW�VWDUW�WLPH�IRU�WKH�RFFXSDWLRQ��LQ�WKLV�FDVH�ZH�FKRRVH�
����������DQG�FOLFN�2N�WR�VDYH�FKDQJHV�

�� 7KH�7LPH�9LHZ�ZLQGRZ�QRZ�GLVSOD\V�WKH�RFFXSDWLRQ�WKDW�ZDV�IRUPHUO\�6LWH�
,'������ZLWK�""""�DQG�UHSODFHG�WKH�FRORU�

�)LJXUH�������2FFXSDWLRQ�7ULP�$IWHU����

�)LJXUH�������0DS�9LHZ�ZLWK�6LWH�""""�XSGDWHG
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� %\�GRXEOH�FOLFNLQJ�RQ�WKH�""""�EDU��/RFXV�XSGDWHV�WKH�2FFXSDWLRQ�
3URSHUWLHV�GLDORJ�

1RWLFH�WKH�2FFXSDWLRQ�6WDUW�7LPH�DQG�(QG�7LPH�FRUUHVSRQG�WR�WKH�WLPHV�\RX�
HQWHUHG�IRU�LW�WR�EHJLQ�DQG�WR�HQG��:LWK�WKH�6LWH�,'�DV�""""��/RFXV�ZLOO�QRW�
XVH�WKH�2FFXSDWLRQ�GXULQJ�SURFHVVLQJ�

7R�FKDQJH�WKH�6LWH�,'�EDFN�WR�������FOLFN�WKH�GRZQ�EXWWRQ�LQ�WKH�6LWH�,'�
VHOHFWLRQ�ER[�DQG�VHOHFW�������2QFH�\RX�FOLFN�2.��/RFXV�ZLOO�XSGDWH�WKH�
7LPH�9LHZ�ZLQGRZ�

3URFHVVLQJ�'DWD

3URFHVVLQJ�GDWD�LV�VLPSOH��2QFH�\RX�VHOHFW�HLWKHU�3URFHVV�$OO�RU�3URFHVV�
8QSURFHVVHG��WKH�SURJUDP�EHJLQV�SURFHVVLQJ�DQG�FRQWLQXHV�XQWLO�LW�LV�GRQH��DOO�WKH�
ZKLOH�XSGDWLQJ�WKH�7LPH�9LHZ��0DS�9LHZ��DQG�:RUNERRN�ZLQGRZV�ZLWK�SURFHVVHG�
GDWD�LQIRUPDWLRQ��3URFHVVLQJ�LQYROYHV�WKH�IROORZLQJ�VWHSV�

�� 3ULRU�WR�EHJLQQLQJ�WKH�DFWXDO�SURFHVVLQJ��/RFXV�FKHFNV�WR�VHH�LI�\RX�VHOHFWHG�
D�VHHG�VLWH��,I�\RX�KDYH�QRW��/RFXV�GLVSOD\V�D�PHVVDJH�VLPLODU�WR�WKH�RQH�
EHORZ�

:$51,1*���6HHG�VLWH�PLVVLQJ��1R�IL[HG�VLWH�VHOHFWHG�WR�VHHG�SURFHVVLQJ��6LWH������
KDV�EHHQ�FKRVHQ�E\�GHIDXOW��&RQWLQXH"

�� ,I�\RX�ZLVK�WR�VHOHFW�\RXU�RZQ�VHHG�VLWH��FOLFN�1R�DQG�JR�WR�VWHS����

�)LJXUH�������2FFXSDWLRQ
VVLQJ ��



��
�� ,I�WKH�VSHFLILHG�VLWH�LV�DFFHSWDEOH��FOLFN�<HV�DQG�/RFXV�ZLOO�SURFHVV�WKH�GDWD�
XVLQJ�WKH�VSHFLILHG�VHHG�VLWH�

�� &OLFN�RQ�WKH�&RQWURO�6LWHV�WDE�LQ�WKH�:RUNERRN�ZLQGRZ�

�� &OLFN�RQ�WKH�6LWH�,'�ILHOG�WR�VHOHFW�D�VLWH�DV�D�VHHG�VLWH�

�� 6HOHFW�3URFHVV�$OO�RU�3URFHVV�8QSURFHVVHG�IURP�WKH�5XQ�GURSGRZQ�PHQX��
/RFXV�EHJLQV�WR�SURFHVV�WKH�UDZ�*36�GDWD�

3URFHVV�$OO

7R�SURFHVV�DOO�GDWD�ZLWKLQ�WKH�SURMHFW��VHOHFW�3URFHVVLQJ�$OO�IURP�WKH�5XQ�GURSGRZQ�
PHQX�

,I�DQ\�YHFWRUV�DOUHDG\�H[LVW��WKH�XVHU�LV�ZDUQHG�WKDW�WKH\�ZLOO�EH�RYHU�ZULWWHQ��)URP�WKH�ZDUQLQJ��WKH�

XVHU�FDQ�FDQFHO�WKH�RSHUDWLRQ�RU�SURFHHG�

3URFHVV�8QSURFHVVHG

7R�SURFHVV�RQO\�GDWD�WKDW�KDYH�QRW�EHHQ�SUHYLRXVO\�SURFHVVHG�RU�KDYH�FKDQJHG��VHOHFW�
8QSURFHVVHG�IURP�WKH�5XQ�GURSGRZQ�PHQX�RU�FOLFN�RQ�3URFHVV�1HZ�EXWWRQ�

3RVW�SURFHVV�'DWD�$QDO\VLV

7KH�SULPDU\�SURGXFW�RI�SURFHVVLQJ�*36�UDZ�GDWD�EHWZHHQ�WZR�VLWHV�LV�D�YHFWRU�
GHILQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKHVH�VLWHV��$�E\�SURGXFW�RI�WKH�SURFHVVHG�YHFWRU�
DUH�VLWH�FRRUGLQDWHV��:KHQ�SURFHVVLQJ�D�YHFWRU��WKH�FRRUGLQDWHV�RI�RQH�VLWH�DUH�DOZD\V�
KHOG�IL[HG��)URP�WKH�SURFHVVHG�YHFWRU��FRRUGLQDWHV�DUH�GHWHUPLQHG�IRU�WKH�XQNQRZQ�
VLWH��3ULRU�WR�DGMXVWPHQW��WKH�VLWH�FRRUGLQDWHV�DUH�GHULYHG�H[FOXVLYHO\�IURP�WKH�
SURFHVVHG�YHFWRUV�WR�WKLV�VLWH��)RU�VLWHV�ZLWK�PXOWLSOH�YHFWRUV�WR�WKHP��WKH�SUHVHQWHG�
FRRUGLQDWHV�ZLOO�EH�GHULYHG�IURP�WKH�ODVW�YHFWRU�SURFHVVHG��$GMXVWPHQW�RI�WKH�GDWD�
ZLOO�UHVXOW�LQ�PRUH�DFFXUDWH�DQG�UHOLDEOH�VLWH�FRRUGLQDWHV�

/RFXV�3URFHVVRU�VXSSOLHV�\RX�ZLWK�LQGLFDWRUV�WR�KHOS�GHWHUPLQH�WKH�TXDOLW\�RI�
SURFHVVHG�YHFWRUV�DQG�FRPSXWHG�VLWH�FRRUGLQDWHV��7KH�TXDOLW\�LQGLFDWRUV�IRU�SURFHVVHG�
YHFWRUV�LQFOXGHV�D�SURFHVV�4$�IODJ�DQG�YHFWRU�XQFHUWDLQWLHV��4XDOLW\�LQGLFDWRUV�IRU�
FRPSXWHG�VLWH�FRRUGLQDWHV�DUH�VLWH�SRVLWLRQ�XQFHUWDLQWLHV�DQG�D�SRVLWLRQ�VWDWXV�IODJ�

7KH�YHFWRU�XQFHUWDLQWLHV�VXSSO\�\RX�ZLWK�DQ�HVWLPDWH�RI�WKH�TXDOLW\�RI�WKH�SURFHVVHG�
YHFWRU��([SHULHQFH�ZLOO�KHOS�\RX�WR�GHWHUPLQH�ZKDW�OHYHO�RI�XQFHUWDLQWLHV�FDQ�EH�
H[SHFWHG�IRU�YDU\LQJ�YHFWRU�OHQJWKV��,Q�JHQHUDO��WKH�XQFHUWDLQWLHV�VKRXOG�EH�VLPLODU�WR�
WKH�PHDVXUHPHQW�DFFXUDF\�VSHFLILFDWLRQV�RI�WKH�/RFXV�6\VWHP��$OVR��YHFWRUV�RI�
VLPLODU�OHQJWKV�VKRXOG�KDYH�VLPLODU�XQFHUWDLQW\�YDOXHV�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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7KH�SURFHVV�4$�IODJ�H[DPLQHV�WKH�PDJQLWXGH�RI�WKH�YHFWRU�XQFHUWDLQWLHV�WR�GHWHUPLQH�
WKH�TXDOLW\�RI�WKH�SURFHVVHG�YHFWRU��7KH�PDJQLWXGH�RI�WKH�YHFWRU�XQFHUWDLQWLHV�LV�
FRPSDUHG�WR�D�WKUHVKROG�YDOXH��,I�WKH�XQFHUWDLQWLHV�DUH�JUHDWHU�WKDQ�WKH�WKUHVKROG��WKH�
SURFHVV�4$�WHVW�IDLOV�DQG�WKH�YHFWRU�LV�IODJJHG��7KH�WKUHVKROG�YDOXH�KDV�EHHQ�VHOHFWHG�
EDVHG�RQ�WKH�H[SHFWHG�DFFXUDF\�IRU�YHFWRUV�FROOHFWHG�DQG�SURFHVVHG�LQ�WKH�/RFXV�
6\VWHP��,W�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�D�IODJJHG�YHFWRU�GRHV�QRW�LQGLFDWH�
FRQFOXVLYHO\�WKDW�WKH�YHFWRU�LV�EDG��7KH�4$�WHVW�LV�GHVLJQHG�WR�VLPSO\�ZDUQ�RI�
SRWHQWLDO�SUREOHPV�ZLWK�D�YHFWRU��,I�DQ�DGMXVWPHQW�LV�WR�EH�SHUIRUPHG��LQFOXGH�IODJJHG�
YHFWRUV��7KH�DQDO\VLV�WRROV�LQ�WKH�DGMXVWPHQW�ZLOO�JLYH�PRUH�DPPXQLWLRQ�WR�GHWHUPLQH�
LI�WKH�YHFWRU�LV�LQGHHG�SUREOHPDWLF��,I�VR��LW�FDQ�EH�HOLPLQDWHG�

7KH�VLWH�XQFHUWDLQWLHV�VXSSO\�\RX�ZLWK�DQ�HVWLPDWH�RI�WKH�TXDOLW\�RI�WKH�FRPSXWHG�VLWH�
SRVLWLRQ��7KHVH�XQFHUWDLQWLHV�DUH�GHULYHG�GLUHFWO\�IURP�WKH�YHFWRU�XQFHUWDLQWLHV�IRU�WKLV�
VLWH��,I�PXOWLSOH�YHFWRUV�H[LVW�IRU�WKLV�VLWH��WKH�VLWH�ZLOO�DGRSW�WKH�XQFHUWDLQWLHV�IURP�WKH�
ODVW�YHFWRU�SURFHVVHG��3HUIRUPLQJ�DQ�DGMXVWPHQW�RQ�WKH�GDWD�ZLOO�LPSURYH�WKH�VLWH�
FRRUGLQDWHV�DQG�XQFHUWDLQWLHV��

7KH�SRVLWLRQ�VWDWXV�IODJ�VLPSO\�JLYHV�DQ�LQGLFDWLRQ�RI�KRZ�WKH�FRRUGLQDWHV�IRU�WKH�VLWH�
KDYH�EHHQ�GHULYHG��)ODJ�VHWWLQJV�DUH�5DZ��3URFHVVHG��DQG�$GMXVWHG��(DFK�UHSUHVHQW�D�
GLIIHUHQW�OHYHO�RI�UHOLDELOLW\�DQG�DFFXUDF\��ZLWK�5DZ�EHLQJ�WKH�OHDVW�UHOLDEOH�DQG�
DFFXUDWH��DQG�$GMXVWHG�EHLQJ�WKH�PRVW�

7KH�TXDOLW\�LQGLFDWRUV�GLVFXVVHG�DERYH�DUH�SUHVHQWHG�LQ�GLIIHUHQW�ZD\V�ZLWKLQ�/RFXV�
3URFHVVRU��GHSHQGLQJ�RQ�ZKLFK�YLHZ�LV�EHLQJ�XVHG�IRU�DQDO\VLV��7KH�UHPDLQGHU�RI�WKLV�
VHFWLRQ�SUHVHQWV�KRZ�WR�DQDO\]H�WKHVH�LQGLFDWRUV�LQ�JUDSKLFDO�DQG�WDEXODU�IRUP�
VVLQJ ��



��
*UDSKLFDO�5HYLHZ

2QFH�/RFXV�KDV�SURFHVVHG�WKH�UDZ�*36�GDWD��WKH�0DS�9LHZ�ZLQGRZ�FKDQJHV�IURP�
1RUPDO�WR�3URFHVV��)LJXUH������VKRZV�WKH�FRPSRQHQWV�RI�WKLV�ZLQGRZ��

)LJXUH������LV�D�VRPHZKDW�GLIIHUHQW�YLHZ�RI�WKH�VDPH�GDWD�EXW�XQSURFHVVHG�

�)LJXUH�������0DS�9LHZ���3URFHVV

�)LJXUH�������0DS�9LHZ���8QSURFHVVHG�'DWD
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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,Q�)LJXUH�������WKH�VLWHV�IURP�WKH�UDZ�GDWD�KDYH�EHHQ�SURFHVVHG�DQG�YDULRXV�YLVXDO�
LQIRUPDWLRQ�LV�GLVSOD\HG�

� +RUL]RQWDO�&RQWURO²D�WULDQJOH�LV�SODFHG�RYHU�HDFK�VLWH�ZKLFK�KDV�
KRUL]RQWDO�FRQWURO

� 9HUWLFDO�&RQWURO²D�FLUFOH�LV�SODFHG�RYHU�HDFK�YHFWRU�ZKLFK�KDV�YHUWLFDO�
FRQWURO

� +RUL]RQWDO�DQG�9HUWLFDO�&RQWURO²WKH�$6+�VLWH�KDV�D�WULDQJOH�DQG�D�FLUFOH�
LQGLFDWLQJ�LW�KDV�KRUL]RQWDO�DQG�YHUWLFDO�FRQWURO

� 1HZ�6LWHV²QHZ�VLWHV�DUH�UHSUHVHQWHG�E\�EOXH�VTXDUHV
� (UURU�5HJLRQV²JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�KRUL]RQWDO�XQFHUWDLQWLHV�RI�

WKH�YHFWRUV�
� 9HUWLFDO�(UURU�%DU²JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�YHUWLFDO�XQFHUWDLQWLHV�

RI�WKH�YHFWRUV�
� 9HFWRUV²D�VROLG�OLQH�LV�GUDZQ�UHSUHVHQWLQJ�HDFK�YHFWRU�SURFHVVHG��,I�WKH�

YHFWRU�SDVVHV�WKH�4$�WHVW��WKH�OLQH�ZLOO�EH�JUHHQ��,I�WKH�YHFWRU�IDLOV�WKH�WHVW��
WKH�YHFWRU�ZLOO�EH�UHG�

,I�/RFXV�HQFRXQWHUHG�HUURUV�GXULQJ�SURFHVVLQJ��WKH�0DS�9LHZ�ZLQGRZ�ZRXOG�GLVSOD\�
WKHVH�HUURUV�

:RUNERRN�5HYLHZ

7R�UHYLHZ�WKH�GDWD�LQ�WKH�:RUNERRN�ZLQGRZ�

9HFWRUV

�� &OLFN�WKH�9HFWRUV�WDE�LQ�WKH�:RUNERRN�ZLQGRZ�

�� )RU�HDFK�YHFWRU��YLHZ�WKH�4$�FROXPQ�

�� ,I�HDFK�SURFHVVHG�YHFWRU�SDVVHV�WKH�SUHVHW�4$�WKUHVKROG��WKH�ILHOG�LV�EODQN�

�� ,I�D�SURFHVVHG�YHFWRU�GRHV�QRW�SDVV�WKH�4$�WKUHVKROG��WKH�ILHOG�KDV�WKH�ZRUG�
³)DLOHG�´

'HOWD�(18�DUH�DOZD\V�ORFDO�WRSRFHQWULF�YDOXHV�HYHQ�ZKHQ�D�JULG�RU�ORFDO�JULG�V\VWHP�LV�FXUUHQW�

6LWHV

�� &OLFN�WKH�6LWHV�WDE�LQ�WKH�:RUNERRN�ZLQGRZ�

�� )RU�HDFK�VLWH��YLHZ�WKH�6WDWXV�FROXPQ�

�� ,I�/RFXV�ZDV�DEOH�WR�SURFHVV�DQ\�YHFWRUV�WR�D�VLWH��WKH�ILHOG�KDV�WKH�ZRUG�
³3URFHVVHG�´

�� ,I�/RFXV�ZDV�QRW�DEOH�WR�SURFHVV�DQ\�YHFWRUV�WR�D�VLWH��WKH�ILHOG�FRQWDLQV�WKH�
ZRUG�³5DZ�´�
VVLQJ ��



��
0HVVDJH�:LQGRZ

�� ,I�SURFHVVLQJ�ZDV�FRQGXFWHG�VXFFHVVIXOO\��WKH�IROORZLQJ�PHVVDJHV�DUH�
GLVSOD\HG�

3URFHVVLQJ�VWDUWHG�

3URFHVVLQJ�6XPPDU\�

1XPEHU�RI�YHFWRU�SURFHVVHG����RI���

$QWLFLSDWH�WKDW�WKH�QXPEHU�RI�YHFWRUV�SURFHVVHG�LV�HTXDO�WR�WKH�QXPEHU�\RX�
H[SHFWHG�WR�SURFHVV��,Q�WKH�DERYH�H[DPSOH��LI�RQO\���RI���YHFWRUV�SURFHVVHG��
\RX�NQRZ�WKDW�D�SUREOHP�H[LVWV�

7KH�SURFHVVLQJ�HQJLQH�KDV�GRQH�WKH�EHVW�SRVVLEOH�MRE�RI�LQWHUSUHWLQJ�WKH�GDWD�EXW�SUREOHPV�VWLOO�H[LVW��

7U\�DGMXVWLQJ�WKH�GDWD�DQG�LI�WKHUH�LV�VWLOO�D�SUREOHP�LW�PD\�EH�QHFHVVDU\�WR�UHREVHUYH�WKH�YHFWRU�

&RQFOXVLRQ

2QFH�\RX�KDYH�SHUIRUPHG��

� SUH�SURFHVV�DQDO\VLV
� SURFHVVLQJ
� SRVW�SURFHVV�DQDO\VLV

DQG�DUH�VDWLVILHG�WKH�SURFHVVHG�GDWD�KDYH�QR�REVHUYDEOH�HUURUV��\RX�FDQ�DGMXVW�WKH�GDWD�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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,QWURGXFWLRQ

$GMXVWLQJ�\RXU�VXUYH\�REVHUYDWLRQV�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�WDVNV�WR�HQVXUH�DFFXUDWH�
UHOLDEOH�UHVXOWV��$�QHWZRUN�DGMXVWPHQW�LV�SHUIRUPHG�WR�DFFRPSOLVK�WZR�UHVXOWV���WR�WHVW�IRU�
EOXQGHUV�DQG�HUURUV�LQ�WKH�REVHUYDWLRQV��YHFWRUV�EHWZHHQ�SRLQWV�LQ�RXU�FDVH���DQG�WR�
FRPSXWH�ILQDO�FRRUGLQDWHV�IRU�\RXU�VXUYH\�SRLQWV�ZKLFK�DUH�FRQVLVWHQW�ZLWK�WKH�H[LVWLQJ�
FRQWURO�SRLQWV�WKDW�\RX�XVHG�

$GMXVWPHQW�WDNHV�SODFH�DIWHU�\RX�KDYH�SURFHVVHG�WKH�UDZ�GDWD�DQG�DUH�VDWLVILHG�WKDW�WKHUH�
DUH�QR�XQDFFRXQWDEOH�HUURUV�LQ�WKH�SURFHVVHG�UHVXOWV��7KHUH�DUH�W\SLFDOO\�WZR�VWDJHV�LQ�WKH�
DGMXVWPHQW��7KH�ILUVW��WKH�PLQLPDOO\�FRQVWUDLQHG�DGMXVWPHQW��LV�XVHG�WR�GHWHFW�SUREOHPV�LQ�
WKH�REVHUYDWLRQV�DQG�FRQWURO�FRRUGLQDWHV��<RX�PD\�KDYH�WR�LWHUDWH�WKURXJK�WKLV�VWDJH�
VHYHUDO�WLPHV��XVLQJ�D�QXPEHU�RI�GLIIHUHQW�WRROV�WR�FKHFN�IRU�EOXQGHUV��2QFH�\RX�DUH�
FRQILGHQW�WKDW�QR�EOXQGHUV�UHPDLQ��\RX�FDQ�SURFHHG�WR�WKH�VHFRQG�VWDJH��WKH�FRQVWUDLQHG�
DGMXVWPHQW��7KLV�LV�ZKHUH�\RX�KROG�IL[HG�DOO�WKH�FRQWURO�SRLQWV�DQG�UHDGMXVW�WR�REWDLQ�ILQDO�
VLWH�SRVLWLRQV�DQG�DFFXUDFLHV��7KH�ILQDO�VLWH�SDLU�UHODWLYH�DFFXUDFLHV�DUH�FRPSDUHG�ZLWK�WKH�
DFFXUDF\�VSHFLILFDWLRQ�LQ�WKH�0LVFHOODQHRXV�WDE�RI�WKH�3URMHFW�6HWWLQJV�GLDORJ�

7KLV�FKDSWHU�WDNHV�D�VWHS�E\�VWHS�DSSURDFK�WKURXJK�WKH�DGMXVWPHQW�SURFHGXUH��DQG�
KLJKOLJKWV�ZKDW�WRROV�\RX�VKRXOG�XVH�DQG�ZKHQ�WR�XVH�WKHP��6LQFH�LW�LV�WDVN�RULHQWHG��LW�
GRHV�QRW�GHDO�ZLWK�WKH�WKHRU\�RI�DGMXVWPHQWV�LQ�DQ\�GHSWK��,QVWHDG��WKH�UHDGHU�LV�
HQFRXUDJHG�WR�UHDG�WKH�DSSHQGL[�RQ�3RVW�$GMXVWPHQW�$QDO\VLV��<RX�ZLOO�ILQG�LW�KHOSIXO�WR�
UHYLHZ�WKLV�DSSHQGL[�EHIRUH�DFWXDOO\�SHUIRUPLQJ�DQ�DGMXVWPHQW�

7DVNV

0LQLPDOO\�&RQVWUDLQHG�$GMXVWPHQW

7KH�ILUVW�VWDJH�RI�DGMXVWLQJ�\RXU�GDWD�VHW�LV�WR�SHUIRUP�D�PLQLPDOO\�FRQVWUDLQHG�DGMXVWPHQW��
WKH�ILQDO�SURGXFW�RI�WKLV�VWDJH�ZLOO�EH�D�EOXQGHU�IUHH�DGMXVWPHQW�

�� :LWK�DQ�RSHQ�SURMHFW�FRQWDLQLQJ�D�SURFHVVHG�GDWD�VHW��FOLFN�RQ�WKH�$GMXVWPHQW�
$QDO\VLV�WDE�

�� 1RWLFH�DOO�WKH�ILHOGV�DUH�EODQN��1R�GDWD�LV�DYDLODEOH�XQWLO�\RX�SHUIRUP�DQ�
DGMXVWPHQW�RQ�WKH�GDWD�VHW�

<RX�PD\�FKRRVH�WR�KROG�RQH�VLWH�IL[HG�DW�WKLV�SRLQW��+RZHYHU��LI�\RX�GR�QRW��WKH�VRIWZDUH�ZLOO�DXWRPDWLFDOO\�

XVH�WKH�VLWH�ZLWK�WKH�ORZHVW�XQFHUWDLQW\��,W�LV�LPSRUWDQW�WKDW�\RX�GR�QRW�KROG�PRUH�WKDQ�RQH�VLWH�IL[HG�
W ���



��
�� 3UHVV�)��WR�SHUIRUP�DQ�DGMXVWPHQW�RU�FOLFN�WKH�DGMXVWPHQW�EXWWRQ�RQ�WKH�
WRROEDU�

<RX�ZLOO�VHH�D�SURJUHVV�GLDORJ�DV�WKH�DGMXVWPHQW�SURJUHVVHV��\RX�PD\�FDQFHO�
WKH�DGMXVWPHQW�DW�DQ\�WLPH��5HOHYDQW�PHVVDJHV�DUH�GLVSOD\HG�LQ�WKH�PHVVDJH�
ZLQGRZ�RI�WKH�:RUNERRN�

�� 2QFH�/RFXV�3URFHVVRU�KDV�SHUIRUPHG�DQ�DGMXVWPHQW�WR�WKH�GDWD�VHW��GDWD�LV�
GLVSOD\HG�LQ�WKH�$GMXVWPHQW�$QDO\VLV�WDE�DQG�WKH�1HWZRUN�5HO��$FFXUDF\�
WDE�

7DEOH�����UHSUHVHQWV�WKH�$GMXVWPHQW�$QDO\VLV�WDE�

�� 7KH�ILUVW�WHVW�/RFXV�3URFHVVRU�SHUIRUPV�LV�WKH�1HWZRUN�&RQQHFWLYLW\�WHVW�

7KLV�WHVW�HQVXUHV�WKDW�WKH�QHWZRUN�GRHV�QRW�FRQWDLQ�DQ\�VXEQHWZRUNV�WKDW�DUH�
QRW�FRQQHFWHG��5HIHU�WR�$SSHQGL[�&��3RVW�$GMXVWPHQW�$QDO\VLV�IRU�PRUH�
LQIRUPDWLRQ��<RX�ZLOO�VHH�WH[W�VLPLODU�WR�WKH�IROORZLQJ�LQ�WKH�PHVVDJH�
ZLQGRZ�

1HWZRUN�FRQQHFWLYLW\�WHVW��SDVVHG

1XPEHU�RI�VWDWLRQV���

1XPEHU�RI�YHFWRUV���

�7DEOH�������$GMXVWPHQW�$QDO\VLV�7DE�'HVFULSWLRQ

&RPSRQHQW 'HVFULSWLRQ

)URP²7R 9HFWRU�LGHQWLILHU��)RUPDW�LV�[[[[�±�\\\\��ZKHUH�[[[[�DQG�\\\\�DUH�6LWH�

,'V�

2EVHUYHG 7KH�PRQWK��GD\��DQG�WLPH�IRU�WKH�YHFWRU�

7DX�7HVW 'LVSOD\V�)$,/�LI�DQ\�UHVLGXDO�FRPSRQHQW�RI�WKH�YHFWRU�GRHV�QRW�SDVV�WKH�

7DX�WHVW��UHIHU�WR�$SSHQGL[�&��3RVW�$GMXVWPHQW�$QDO\VLV���RWKHU�
ZLVH�EODQN�

'HOWD�;�'HOWD�(DVWLQJ 7KH�YHFWRU�FRPSRQHQW�LQ�WKH�[�RU�HDVWLQJ�GLUHFWLRQ�

5HV��; 7KH�UHVLGXDO�RI�WKH�DGMXVWHG�YHFWRU�FRPSRQHQW�

'HOWD�<�'HOWD�1RUWKLQJ 7KH�YHFWRU�FRPSRQHQW�LQ�WKH�\�RU�QRUWKLQJ�GLUHFWLRQ�

5HV��< 7KH�UHVLGXDO�RI�WKH�DGMXVWHG�YHFWRU�FRPSRQHQW�

'HOWD�=�'HOWD�(OHYDWLRQ 7KH�YHFWRU�FRPSRQHQW�LQ�WKH�]�RU�YHUWLFDO�GLUHFWLRQ�

5HV��= 7KH�UHVLGXDO�RI�WKH�DGMXVWHG�YHFWRU�FRPSRQHQW�

/HQJWK 7KH��'�VSDWLDO�GLVWDQFH�RI�WKH�YHFWRU�LQ�WKH�OLQHDU�XQLW�V\VWHP�VHOHFWHG�LQ�

WKH�3URMHFW�6HWXS�

5DGLDO�5HV 7KH�UDGLDO�UHVLGXDO�RI�WKH�DGMXVWHG�YHFWRU�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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,I�WKLV�WHVW�IDLOV��WKHUH�DUH�DFWXDOO\�WZR�RU�PRUH�XQFRQQHFWHG�QHWZRUNV�LQ�WKH�
SURMHFW��<RX�PXVW�HLWKHU�REVHUYH�PRUH�YHFWRUV�WR�FRQQHFW�WKH�QHWZRUNV��
H[FOXGH�WKH�YHFWRUV�IRU�DOO�EXW�RQH�RI�WKH�QHWZRUNV��RU�FUHDWH�D�QHZ�SURMHFW�
IRU�HDFK�QHWZRUN�

�� /RFXV�3URFHVVRU�WKHQ�SHUIRUPV�D�&KL�VTXDUH�WHVW�

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�&KL�VTXDUH�WHVW��UHIHU�WR�$SSHQGL[�&��3RVW�
$GMXVWPHQW�$QDO\VLV��<RX�ZLOO�VHH�WKH�IROORZLQJ�WH[W�LQ�WKH�PHVVDJH�
ZLQGRZ�

&KL�VTXDUH�WHVW��SDVVHG

/RZHU�OLPLW����������

8SSHU�OLPLW�����������

&KL�VTXDUH�����������

$FWXDO�PHDVXUHPHQWV�PD\�GLIIHU�LQ�WKH�DGMXVWPHQW�RI�\RXU�GDWD�ILOHV�

,I�WKH�FKL�VTXDUH�WHVW�IDLOV��\RX�VKRXOG�FKHFN�WKH�YDOXH�IRU�WKH�YDULDQFH�RI�XQLW�
ZHLJKW��ZKLFK�DSSHDUV�LQ�WKH�0HVVDJH�:LQGRZ��DIWHU�WKH�FKL�VTXDUH�WHVW��,I�
WKH�YDOXH�LV�PXFK�OHVV�WKDQ�RQH��\RX�PLJKW�QHHG�WR�UHVFDOH�WKH�YHFWRU�
XQFHUWDLQWLHV�E\�LQFUHDVLQJ�WKH�3URFHVVHG�YHFWRU�HUURU�VFDOLQJ�IDFWRU�LQ�WKH�
0LVFHOODQHRXV�WDE�RI�WKH�3URMHFW�6HWWLQJ�GLDORJ��,I�LW�LV�PXFK�JUHDWHU�WKDQ�
RQH��FKHFN�LI�VRPH�RI�WKH�UHVLGXDOV�DUH�ODUJHU�WKDQ�WKH�RWKHUV�DQG�DUH�IODJJHG�
DV�IDLOLQJ�WKH�WDX�WHVW��,I�VR��LW�LV�SRVVLEOH�\RXU�GDWD�FRQWDLQV�EOXQGHUV��,I�QRW��
WKHQ�DJDLQ��\RX�PLJKW�QHHG�WR�UHVFDOH�WKH�YHFWRU�XQFHUWDLQWLHV��)RU�WKH�
UHDVRQLQJ�EHKLQG�WKLV��SOHDVH�UHIHU�WR�$SSHQGL[�&��3RVW�$GMXVWPHQW�
$QDO\VLV�

�� ,I�WKH�&KL�VTXDUH�WHVW�SDVVHV�IRU�HDFK�YHFWRU��/RFXV�3URFHVVRU�WKHQ�SHUIRUPV�
D�7DX�WHVW�

$�7DX�WHVW�LV�SHUIRUPHG�RQ�WKH�UHVLGXDOV�RI�HDFK�YHFWRU�DV�D�WHVW�IRU�EOXQGHUV��
7KH�7DX�WHVW�UHVXOW�IRU�HDFK�YHFWRU�LV�GLVSOD\HG�LQ�WKH�$GMXVWPHQW�$QDO\VLV�
WDE�RI�WKH�:RUNERRN�ZLQGRZ��2QO\�WKRVH�YHFWRUV�WKDW�IDLO�WKH�WHVW�ZLOO�EH�
LQGLFDWHG��)RU�PRUH�GHWDLOV�RQ�WKH�EDFNJURXQG�RI�WKH�7DX�WHVW��UHIHU�WR�
$SSHQGL[�&��3RVW�$GMXVWPHQW�$QDO\VLV��

,W�LV�LPSRUWDQW�WR�QRWH�WKDW�HYHQ�LI�VRPH�YHFWRUV�DUH�IODJJHG�DV�IDLOLQJ�WKH�7DX�
WHVW��LI�WKH�UHVLGXDOV�RI�WKH�YHFWRUV�DUH�QRW�VLJQLILFDQWO\�ODUJHU�WKDQ�WKRVH�IRU�
RWKHU�YHFWRUV��LW�LV�SUREDEO\�2.�WR�LJQRUH�WKH�UHVXOWV�RI�WKH�WHVW�

2WKHU�WHVWV�WKDW�DUH�XVHIXO�LQ�GHWHFWLQJ�EOXQGHUV��HVSHFLDOO\�LQ�ODUJHU�
QHWZRUNV��DUH�WKH�5HSHDW�9HFWRU�WHVW�DQG�WKH�/RRS�&ORVXUH�WHVW��%RWK�RI�WKHVH�
FDQ�EH�XVHG�WR�LGHQWLI\�SUREOHP�YHFWRUV���\RX�FDQ�FDQ�H[FOXGH�WKHP�IURP�
IXUWKHU�DGMXVWPHQW�LI�QHHGV�EH��$SSHQGL[�&��3RVW�$GMXVWPHQW�$QDO\VLV�
GHVFULEHV�WKHVH�WHVWV�LQ�GHWDLO�
W ���



��
�� ,I�QR�UHVLGXDOV�DUH�IODJJHG��\RX�VKRXOG�QRZ�KDYH�D�EOXQGHU�IUHH�DGMXVWPHQW�

�� 2QFH�/RFXV�3URFHVVRU�GHWHUPLQHV�WKDW�LW�KDV�SHUIRUPHG�D�EOXQGHU�IUHH�
DGMXVWPHQW��LW�FKHFNV�WR�GHWHUPLQH�LI�HDFK�SDLU�RI�SRLQWV�PHHWV�WKH�UHODWLYH�
DFFXUDF\�VSHFLILFDWLRQ��NQRZQ�DV�D�6LWH�3DLU�4$�7HVW���7KH�ORZHVW�UHODWLYH�
DFFXUDF\�LV�WKH�DWWDLQHG�DFFXUDF\�RI�WKH�VXUYH\�ZKLOH�XQFHUWDLQWLHV�SUHVHQW�
HVWLPDWHG�DFFXUDF\�RI�DGMXVWHG�SRLQWV�

,I�DQ\�YHFWRUV�IDLO�WKH�4$�WHVW��\RX�VKRXOG�LQYHVWLJDWH�WR�GHWHUPLQH�ZK\�WKLV�
LV�EHIRUH�SURFHHGLQJ�WR�WKH�QH[W�VWDJH�RI�WKH�DGMXVWPHQW��3OHDVH�UHIHU�WR�
$SSHQGL[�&��3RVW�$GMXVWPHQW�$QDO\VLV�IRU�GHWDLOV�

��� ,I�\RX�KDYH�VHOHFWHG�VHYHUDO�FRQWURO�SRLQWV��UHPHPEHU�WKDW�\RX�VKRXOG�KROG�
QR�PRUH�WKDQ�RQH�IL[HG�DW�WKLV�VWDJH��/RFXV�SURFHVVRU�ZLOO�SHUIRUP�D�FRQWURO�
WLH�DQDO\VLV�DXWRPDWLFDOO\��7R�VHH�WKH�UHVXOWV��FOLFN�RQ�WKH�&RQWURO�7LH�WDE�RI�
WKH�:RUNERRN�ZLQGRZ�

7KLV�WHVW�SURYLGHV�DQ�LQGLFDWLRQ�RI�KRZ�ZHOO�\RXU�VXUYH\�DJUHHV�ZLWK�WKH�
HVWDEOLVKHG�FRQWURO�\RX�KDYH�HQWHUHG��,I�WKH�WLHV�WR�RQH�RI�WKH�FRQWURO�SRLQWV�
IDLO�DQG�DUH�VLJQLILFDQWO\�ODUJHU�IURP�WLHV�WR�RWKHU�FRQWURO�SRLQWV��WKHQ�WKHUH�LV�
JRRG�UHDVRQ�WR�VXVSHFW�WKDW�WKDW�FRQWURO�SRLQW�PD\�EH�LQ�HUURU��7KLV�FRQWURO�
SRLQW�VKRXOG�QRW�EH�XVHG�LQ�WKH�FRQVWUDLQHG�DGMXVWPHQW�

��� 2QFH�\RX�KDYH�FRPSOHWHG�WKH�PLQLPDOO\�FRQVWUDLQHG�DGMXVWPHQW�DQG�KDYH�
HQVXUHG�WKDW�\RXU�QHWZRUN�LV�IUHH�RI�EOXQGHUV��\RX�FDQ�KROG�IL[HG�DOO�RI�WKH�
FRQWURO�SRLQWV�\RX�KDYH�DYDLODEOH�DQG�SHUIRUP�D�FRQVWUDLQHG�DGMXVWPHQW�WR�
GHULYH�ILQDO�VLWH�SRVLWLRQV�DQG�QHWZRUN�DFFXUDF\�

&RQVWUDLQHG�$GMXVWPHQW

7KH�SXUSRVH�RI�WKLV�ILQDO�VWDJH�LV�WR�DGMXVW�\RXU�QHWZRUN�KROGLQJ�DOO�\RXU�FRQWURO�VLWHV�
IL[HG�WR�REWDLQ�ILQDO�SRVLWLRQV�WKDW�DUH�FRQVLVWHQW�ZLWK�WKH�HVWDEOLVKHG�FRQWURO��,Q�RUGHU�
WR�GR�WKLV�

�� *R�WR�WKH�&RQWURO�6LWHV�WDE�RI�WKH�:RUNERRN�ZLQGRZ�

�� &KDQJH�WKH�WKH�IL[HG�VWDWXV�IRU�HDFK�SRLQW�DV�DSSURSULDWH�

<RX�FDQ�KDYH�SRLQWV�ZKLFK�DUH�KRUL]RQWDO�FRQWURO�RQO\��SRLQWV�WKDW�DUH�
YHUWLFDO�FRQWURO�RQO\��DQG�SRLQWV�ZKLFK�DUH�ERWK�

�� &OLFN�)��WR�SHUIRUP�WKH�DGMXVWPHQW�DJDLQ��<RX�VKRXOG�VHH�WH[W�LQ�WKH�
PHVVDJH�ZLQGRZ�VLPLODU�WR�WKH�IROORZLQJ�
$GMXVWPHQW�W\SH�����2YHU�FRQVWUDLQHG

&RQWURO�VWDWLRQV����&RQVWUDLQWV�

��������������������/DWLWXGH�/RQJLWXGH�(OHYDWLRQ�

B$6+����������������/DWLWXGH�/RQJLWXGH�(OHYDWLRQ�

�� $W�WKLV�VWDJH�\RX�FDQ�LQVSHFW�WKH�1HWZRUN�5HO��$FFXUDF\�WDE�RI�WKH�
ZRUNERRN�ZLQGRZ�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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7KLV�ZLOO�SURYLGH�WKH�UHODWLYH�DFFXUDF\�YDOXHV�RI�DOO�WKH�VLWH�SDLUV��7KH�
UHODWLYH�DFFXUDF\�RI�\RXU�VXUYH\�LV�WKH�ORZHVW�UHODWLYH�DFFXUDF\�LQ�WKH�
QHWZRUN��7DEOH�����GHVFULEHV�WKLV�WDE�

7KH�DFFXUDF\�PD\�IDOO�EHORZ�\RXU�DFFXUDF\�VSHFLILFDWLRQ�LI�\RX�KDYH�KHOG�D�EDG�FRQWURO�SRLQW�V��

IL[HG�

�� $Q\�VLWH�SDLU�ZKLFK�IDLOV�WKH�DFFXUDF\�VSHFLILFDWLRQ�ZLOO�EH�IODJJHG�DV�D�
)$,/�LQ�WKH�4$�FROXPQ�

6KRUW�YHFWRUV�PD\�EH�IODJJHG�DV�IDLOXUHV�EHFDXVH�WKH�FRQVWDQW�SDUW�RI�WKH�
DFFXUDF\�VSHFLILFDWLRQ�KDV�VXFK�D�KLJK�LQIOXHQFH�RYHU�VKRUW�GLVWDQFHV�

�� ,I�\RX�ORRN�DW�WKH�0DS�9LHZ�ZLQGRZ��\RX�ZLOO�QRWLFH�WKDW�WKH�GLVSOD\�KDV�
FKDQJHG�WR�VKRZ�WKH�UHODWLYH�DFFXUDFLHV�EHWZHHQ�WKH�VLWH�SDLUV�DV�HUURU�
UHJLRQV��7KLV�LV�D�JRRG�JUDSKLFDO�WRRO�WR�TXLFNO\�GHWHUPLQH�LI�WKHUH�DUH�
REYLRXV�SUREOHPV�LQ�\RXU�QHWZRUN�

�� ,I�WKLV�WHVW�SDVVHV��\RX�KDYH�D�FRQVWUDLQHG�DGMXVWPHQW�

8QFHUWDLQWLHV�SUHVHQW�HVWLPDWHG�DFFXUDF\�RI�DGMXVWHG�SRLQWV��7KH�ORZHVW�
UHODWLYH�DFFXUDF\�GLFWDWHV�WKH�UHODWLYH�DFFXUDF\�RI�VXUYH\��5HODWLYH�DFFXUDF\�
ZLOO�EH�OHVV�WKDQ�WKDW�RI�PLQLPDOO\�FRQVWUDLQHG�DGMXVWPHQW�GXH�WR�DGGHG�
FRQVWUDLQWV��5HODWLYH�DFFXUDF\�PD\�IDOO�EHORZ�WKH�DFFXUDF\�VSHFLILFDWLRQ�LI�
SUREOHP�FRQWURO�SRLQWV�DUH�KHOG�IL[HG�

�7DEOH�������1HWZRUN�5HODWLYH�$FFXUDF\�7DE

&RPSRQHQW 'HVFULSWLRQ

6LWH�3DLU 9HFWRU�LGHQWLILHU��)RUPDW�LV�[[[[�±�\\\\��ZKHUH�[[[[�DQG�\\\\�DUH�6LWH�,GV�

4$ 'LVSOD\V�)$,/�LI�HLWKHU�WKH�KRUL]RQWDO�UHODWLYH�DFFXUDF\�RU�YHUWLFDO�UHODWLYH�

DFFXUDF\�H[FHHGV�WKH�QHWZRUN�VSHFLILFDWLRQV�

+RUL]RQWDO�5HODWLYH�(UURU +RUL]RQWDO�UHODWLYH�HUURU�RI�WKH�YHFWRU�

9HUWLFDO�5HODWLYH�(UURU 9HUWLFDO�UHODWLYH�HUURU�RI�WKH�YHFWRU�

+RUL]RQWDO�5HODWLYH�$FFXUDF\ 7KH�SUHFLVLRQ�FDOFXODWHG�XVLQJ�WKH�KRUL]RQWDO�UHODWLYH�HUURU�DQG�WKH�YHFWRU�

OHQJWK�

9HUWLFDO�5HODWLYH�$FFXUDF\ 7KH�SUHFLVLRQ�FDOFXODWHG�XVLQJ�WKH�YHUWLFDO�HUURU�HVWLPDWH�DQG�WKH�YHFWRU�

OHQJWK�

'LVWDQFH 7KH��'�VSDWLDO�GLVWDQFH�RI�WKH�YHFWRU�LQ�WKH�OLQHDU�XQLW�V\VWHP�VHOHFWHG�LQ�WKH�

3URMHFW�6HWXS�
W ���



��
)LJXUH�����FRQWDLQV�D�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�WDVNV�OLVWHG�LQ�WKLV�
FKDSWHU�

�)LJXUH������$GMXVWPHQW�)ORZFKDUW
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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7KLV�FKDSWHU�FRYHUV�WKH�SURFHGXUHV�IRU�SURGXFLQJ�D�SULQWHG�FRS\�RI�\RXU�SURMHFW�GDWD��7KH���
UHSRUW�VRIWZDUH�OHWV�\RX�VHOHFW�WKH�LQIRUPDWLRQ�\RX�ZDQW�WR�SULQW��DQG�WKHQ�DXWRPDWLFDOO\�
LQVHUWV�WKH�VHOHFWHG�SDUDPHWHUV�LQWR�D�VWDQGDUG�57)�IRUPDWWHG�UHSRUW�WKDW�FDQ�EH�HGLWHG�DQG�
SULQWHG�E\�DQ\�VWDQGDUG�ZRUG�SURFHVVLQJ�SURJUDP��,W�LV�DVVXPHG�WKDW�\RX�KDYH�FUHDWHG�D�
SURMHFW�DQG�FRPSOHWHG�WKH�SURFHVVLQJ�GHVFULEHG�LQ�WKH�SUHFHGLQJ�FKDSWHUV��DQG�\RX�QRZ�
ZDQW�WR�FRPSLOH�WKH�UHVXOWV�

6HWWLQJ�WKH�5HSRUW�9LHZHU�3URJUDP

$OWKRXJK�D�UHSRUW�HGLWRU�SURJUDP��VXFK�DV�:RUG3DG�RU�06�:RUG�ZDV�VHOHFWHG�GXULQJ�WKH�
LQVWDOODWLRQ�RI�/RFXV��\RX�FDQ�FKDQJH�WKH�5HSRUW�(GLWRU�SURJUDP�DW�DQ\�WLPH�LQ�WKH�
3URJUDP�6HWXS�GLDORJ�ER[��

$SSOLFDWLRQV�/RFXV�VXSSRUWV�DV�D�UHSRUW�HGLWRU�LQFOXGH�

� 06�:RUG����������������DQG����������
� :RUG3DG
� :ULWH

�� 6HOHFW�3URJUDP�6HWXS�IURP�WKH�7RROV�PHQX�WR�RSHQ�WKH�3URJUDP�6HWXS�GLDORJ�
�)LJXUH��������

7KH�3UHIHUUHG�5HSRUW�(GLWRU�ILHOG�OLVWV�WKH�IXOO�SDWK�IRU�WKH�VHOHFWHG�ZRUG�
SURFHVVRU�DSSOLFDWLRQ�

�)LJXUH������3URJUDP�6HWXS�'LDORJ�
���



��
$Q\�SUHYLRXVO\�VSHFLILHG�ZRUG�SURFHVVRUV�FDQ�EH�VHOHFWHG�E\�FOLFNLQJ�WKH�
DUURZ�WR�WKH�ULJKW�RI�WKH�3UHIHUUHG�5HSRUW�(GLWRU�ILHOG�DQG�VHOHFWLQJ�IURP�
WKH�OLVW�SUHVHQWHG��

�� 7R�VSHFLI\�DQG�VHOHFW�D�QHZ�ZRUG�SURFHVVRU��FOLFN�WKH�%URZVH�EXWWRQ��
QDYLJDWH�WR�DQG�VHOHFW�WKH�DSSOLFDWLRQ�LQ�WKH�6HOHFW�5HSRUW�(GLWRU�GLDORJ�
�)LJXUH�������DQG�FOLFN�6HOHFW����

�� &OLFN�2.�LQ�WKH�3URJUDP�6HWXS�GLDORJ�WR�DFFHSW�WKH�FKDQJHV�DQG�FORVH�WKH�
GLDORJ��

*HQHUDWLQJ�D�5HSRUW

/RFXV�3URFHVVRU�KDV�SUH�VSHFLILHG�UHSRUWV�WKDQ�FDQ�HDVLO\�EH�JHQHUDWHG�WR�YLHZ�VLWH�
SRVLWLRQV��SURMHFW�VXPPDULHV��DGMXVWHG�PHDVXUHPHQWV��SURFHVVHG�YHFWRUV��FRQWURO�WLH�
DQDO\VLV��RFFXSDWLRQ�LQIRUPDWLRQ��HWF����,I�\RX�ZDQW�D�VSHFLDOL]HG�IRUPDW�IRU�\RXU�
UHSRUW��\RX�FDQ�FUHDWH�RQH�XVLQJ�WKH�H[SRUW�IXQFWLRQV�GHVFULEHG�LQ�WKH�([SRUW�FKDSWHU��

�� 6HOHFW�5HSRUW�IURP�WKH�3URMHFW�PHQX�WR�RSHQ�WKH�3URMHFW�5HSRUW�GLDORJ�
�)LJXUH��������

�)LJXUH������6HOHFW�5HSRUW�(GLWRU�'LDORJ�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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8VH�WKH�3URMHFW�5HSRUW�GLDORJ�WR�VHOHFW�WKH�FRQWHQW�RI�\RXU�UHSRUW����<RX�FDQ�
FOLFN�WKH���VLJQ�QH[W�WR�WKH�$GMXVWPHQW�5HVXOWV�RU�0LVFHOODQHRXV�IROGHUV�WR�
H[SDQG�WKHP�ZLWK�IXUWKHU�WRSLFV��

�� 6HOHFW�WKH�LWHPV�LQ�WKH�$YDLODEOH�,WHPV�OLVWER[�\RX�ZLVK�WR�LQFOXGH�LQ�WKH�
UHSRUW��DQG�FOLFN�$GG��

<RX�PXVW�VHOHFW�DQG�DGG�RQH�LWHP�DW�D�WLPH��\RX�FDQ�QRW�VHOHFW�VHYHUDO�LWHPV�
DQG�DGG�VLPXOWDQHRXVO\�DV�D�JURXS��8VH�WKH�$GG�$OO�EXWWRQ�WR�DGG�HYHU\�
UHSRUW�WRSLF�LQ�WKH�$YDLODEOH�,WHPV�OLVWER[�WR�WKH�UHSRUW��RU�XVH�WKH�5HPRYH�
$OO�EXWWRQ�WR�UHPRYH�HYHU\�UHSRUW�WRSLF�IURP�WKH�UHSRUW��

�� &OLFN�2.�WR�FORVH�WKH�3URMHFW�5HSRUW�GLDORJ�DQG�JHQHUDWH�WKH�UHSRUW�LQ�WKH�
VSHFLILHG�ZRUG�SURFHVVLQJ�DSSOLFDWLRQ��$�VHSDUDWH�UHSRUW�DQG�SDJH�JHQHUDWHV�
IRU�HDFK�VHOHFWHG�WRSLF��

�)LJXUH������3URMHFW�5HSRUW�'LDORJ�
���
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�� 8VH�WKH�IHDWXUHV�RI�WKH�ZRUG�SURFHVVLQJ�DSSOLFDWLRQ�WR�HGLW��VDYH��DQG�SULQW�DV�
QHHGHG��)LJXUH�����DQG�)LJXUH�����UHSUHVHQW�W\SLFDO�UHSRUW�IRUPDWV������������

�)LJXUH������7\SLFDO�6LWH�3RVLWLRQV�5HSRUW

�)LJXUH������7\SLFDO�1HWZRUN�5HODWLYH�$FFXUDF\�5HSRUW

1HWZRUN�5HODWLYH�$FFXUDF\

UHSRUW

'HVLUHG�+RUL]RQWDO�$FFXUDF\���������P����SSP����������������'DWH�������������������
'HVLUHG�9HUWLFDO�$FFXUDF\�����������P����SSP����������������3URMHFW�ILOH���UHSRUW�VSU
&RQILGHQFH�/HYHO���������������6WG��(UU�
/LQHDU�8QLWV�RI�0HDVXUH��������0HWHUV
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�����6LWH������5HODWLYH�����$OORZ������+RUL]RQWDO�������9HUWLFDO�������������������6LWH
�����3DLU������(UURU�P����(UURU�P����5HODWLYH�$FF���5HODWLYH�$FF�����'LVWDQFH���3DLU�4$

������������/DW��������������������������������������������������������������
�����',6&���/QJ�������������������
������������(OY�������������������

������������/DW��������������������������������������������������������������
�����(8&����/QJ�������������������
������������(OY�������������������

������������/DW��������������������������������������������������������������
�����0,66���/QJ�������������������
������������(OY�������������������

�����(8&����/DW��������������������������������������������������������������
�����',6&���/QJ�������������������
������������(OY�������������������

�����',6&���/DW��������������������������������������������������������������
�����0,66���/QJ�������������������
������������(OY�������������������
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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3ULQWLQJ�9LHZV�DQG�WKH�:RUNERRN�:LQGRZ

7KH�0DS�9LHZ�ZLQGRZ��7LPH�'LDJUDP�ZLQGRZ��RU�DQ�LQGLYLGXDO�:RUNERRN�WDE�RU�
FRPPRQ�LQIRUPDWLRQ�VWRUHG�LQ�WKH�:RUNERRN�WDE�FDQ�EH�SULQWHG�LQ�UHSRUW�IRUPDW�

3ULQWLQJ�0DS�9LHZ�RU�7LPH�'LDJUDP�:LQGRZV

�� 9HULI\�WKDW�WKH�ZLQGRZ�LV�DFWLYH�WKDW�\RX�ZLVK�WR�SULQW�

�� 6HOHFW�3ULQW�IURP�WKH�3URMHFW�PHQX�

7KH�3ULQW�6HWXS�GLDORJ�RSHQV��)LJXUH�������

�� 6HW�WKH�SULQWHU�RSWLRQV�DV�QHFHVVDU\�DQG�FOLFN�2.��

/RFXV�3URFHVVRU�VHQGV�DQ�LPDJH�RI�WKH�DFWLYH�ZLQGRZ�WR�WKH�SULQWHU��

3ULQWLQJ�WKH�:RUNERRN�:LQGRZ

�� 9HULI\�WKDW�WKH�WDE�ZLWK�LQIRUPDWLRQ�\RX�ZDQW�SULQWHG�LV�DFWLYH�LQ�WKH�
:RUNERRN�ZLQGRZ��6HOHFW�WKH�DSSURSULDWH�WDE�IRU�WKH�LQIRUPDWLRQ�WKDW�\RX�
ZDQW�WR�SULQW��

�� 6HOHFW�3ULQW�IURP�WKH�3URMHFW�PHQX�

�)LJXUH������3ULQW�6HWXS�'LDORJ�
���



��
�� 7KH�3ULQW�6HWXS�GLDORJ�RSHQV��)LJXUH�������

�� 6HW�WKH�SULQWHU�RSWLRQV�DV�QHFHVVDU\�DQG�FOLFN�2.�

/RFXV�3URFHVVRU�VHQGV�WKH�LQIRUPDWLRQ�IURP�WKH�FXUUHQW�WDE�WR�WKH�SULQWHU�

<RX�PD\�DOVR�VHH�D�3ULQW�5HYLHZ�RI�WKH�VHOHFWHG�:LQGRZ�E\�VHOHFWLQJ�3ULQW�
3UHYLHZ�XQGHU�WKH�3URMHFW�0HQX�

�)LJXUH������3ULQW�6HWXS�'LDORJ�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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/RFXV�DOORZV�\RX�WR�FUHDWH�FXVWRPL]HG�$6&,,�H[SRUW�IRUPDWV�FRQWDLQLQJ�D�ZLGH�UDQJH�RI�
LQIRUPDWLRQ�IURP�\RXU�SURMHFW��<RX�PD\�VDYH�WKH�IRUPDWV�\RX�FUHDWH�IRU�FRQYHQLHQW�UHXVH��
DQG�XVH�IRUPDWV�WKDW�RWKHUV�KDYH�FUHDWHG�RQ�GLIIHUHQW�PDFKLQHV��$GGLWLRQDOO\��\RX�PD\�
H[SRUW�YHFWRU�LQIRUPDWLRQ�LQ�WKH�IRUP�RI�$VKWHFK�2�ILOHV��ZKLFK�FDQ�EH�LPSRUWHG�E\�
VHSDUDWH�QHWZRUN�DGMXVWPHQW�SDFNDJHV�

([SRUWLQJ�'DWD

7KH�([SRUW�'DWD�GLDORJ�LV�WKH�VWDQGDUG�)LOH�6DYH�$V�GLDORJ�ER[��VKRZQ�LQ�)LJXUH������,W�
DOORZV�\RX�WR�H[SRUW�YHFWRU�GDWD�LQWR�IRUPDWV��LQWR�D�VSHFLILHG�GLUHFWRU\��

7DEOH�����H[SODLQV�WKH�YDULRXV�FRPSRQHQWV�RI�WKLV�GLDORJ�

�)LJXUH������([SRUW�'DWD�'LDORJ

�7DEOH������([SRUW�'DWD�'LDORJ

1DPH )XQFWLRQ

6DYH�,Q 'HWHUPLQHV�ZKLFK�GULYH�DQG�GLUHFWRU\�WKH�H[SRUWHG�ILOH�ZLOO�EH�VDYHG�

)LOH�1DPH (QWHU�WKH�QDPH�RI�WKH�H[SRUW�ILOH��7KH�SURJUDP�ZLOO�FUHDWH�ILOH�QDPHV�ZLWK�

FHUWDLQ�H[WHQVLRQV�UHTXLUHG�E\�IRUPDW�VSHFLILFDWLRQ�
'DWD ��



��
$YDLODEOH�([SRUW�)RUPDWV

7KH�IROORZLQJ�LV�D�OLVW�RI�WKH�DYDLODEOH�H[SRUW�IRUPDWV�WKDW�PD\�EH�VHOHFWHG�LQ�WKH�6DYH�
)LOH�$V�7\SH�OLVWER[�

� 8VHU�'HILQHG�$6&,,��7KH�ILOH�H[WHQVLRQ�LV�XVHU�GHILQHG��EXW�WKH�GHIDXOW�LV��UDA�
� $VKWHFK�2�)LOH��7KLV�ILOH�LV�WKH�VWDQGDUG�$VKWHFK�ELQDU\�2�ILOH��<RX�PD\�FUHDWH�
RQH�ILOH�FRQWDLQLQJ�DOO�YHFWRUV��RU�RQH�ILOH�IRU�HDFK�YHFWRU�LQ�WKH�SURMHFW�

([SRUW�)LOH�)RUPDW�'HVFULSWLRQV

7KLV�VHFWLRQ�GHVFULEHV�HDFK�RI�WKH�([SRUW�)LOH�)RUPDWV�

8VHU�'HILQHG�$6&,,�)LOHV

/RFXV�SURYLGHV�WKH�XVHU�WKH�DELOLW\�WR�FXVWRPL]H�$6&,,�H[SRUW�ILOHV��7KHVH�ILOHV�
DVVHPEOH�SURMHFW�GDWD�LQWR�DQ�$6&,,�ILOH�FRQILJXUHG�WR�\RXU�SUHIHUHQFHV��<RX�FDQ�
FUHDWH�DQ�H[SRUW�WHPSODWH�WKDW�VSHFLILHV�H[WHQVLRQ��GHOLPLWHU��DQG�W\SH�DUUDQJHPHQW�RI�
GDWD�ZLWKLQ�WKH�ILOH��7KLV�$6&,,�ILOH�DOORZV�\RX�WR�H[SRUW�GDWD�LQ�D�IRUPDW�WKDW�FDQ�EH�
XVHG�E\�RWKHU�VRIWZDUH�SDFNDJHV�

7KH�IROORZLQJ�SURFHGXUH�GHVFULEHV�KRZ�WR�FXVWRPL]H�DQ�$6&,,�H[SRUW�ILOH�

&XVWRPL]LQJ�DQ�$6&,,�([SRUW�)LOH

�� 2QFH�WKH�SURMHFW�ILOH�LV�RSHQ��FOLFN�WKH�([SRUW�EXWWRQ�RU�)��

7KH�([SRUW�'DWD�GLDORJ�DSSHDUV��UHIHU�WR�)LJXUH������

6DYH�DV�W\SH�OLVWER[ $�OLVW�RI�H[SRUW�IRUPDWV�DYDLODEOH�

%XWWRQV

� 6DYH

� &DQFHO

� +HOS

� &XVWRPL]H

� 6HOHFW�6DYH�WR�UHWULHYH�WKH�VHOHFWHG�H[SRUW�ILOH�QDPH��EHJLQ�WKH�H[SRUW�

SURFHVV��DQG�H[LW�WKH�([SRUW�'DWD�GLDORJ��,I�WKH�VHOHFWHG�ILOH�DOUHDG\�

H[LVWV��WKH�SURJUDP�ZLOO�GLVSOD\�DQ�RYHUZULWH�PHVVDJH�

� 6HOHFW�&DQFHO�WR�FDQFHO�WKH�H[SRUW�SURFHVV��DQG�H[LW�WKH�([SRUW�'DWD�

GLDORJ�

� 3URYLGHV�KHOS�RQ�WKH�([SRUW�'DWD�GLDORJ

� 'LVSOD\V�WKH�8VHU�$6&,,�7HPSODWH�GLDORJ��7KLV�EXWWRQ�LV�RQO\�

DYDLODEOH�LI�8VHU�'HILQHG�$6&,,�LV�VHOHFWHG�LQ�WKH�6DYH�DV�W\SH�

OLVWER[�

�7DEOH������([SRUW�'DWD�'LDORJ��FRQWLQXHG�

1DPH )XQFWLRQ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� &OLFN�&XVWRPL]H�WR�RSHQ�WKH�8VHU�$6&,,�7HPSODWH�

7DEOH�����GHVFULEHV�WKH�FRPSRQHQWV�RI�WKLV�GLDORJ�

�)LJXUH������8VHU�$6&,,�7HPSODWH�'LDORJ

�7DEOH������8VHU�$6&,,�7HPSODWH�'LDORJ

&RPSRQHQW 'HVFULSWLRQ

7HPSODWH�/LVWER[ 3URYLGHV�D�OLVW�RI�DOO�GHIDXOW�DQG�SUHYLRXVO\�VDYHG�$6&,,�H[SRUW�

ILOH�WHPSODWHV

7HPSODWH�/LVW�%XWWRQV

� 1HZ

� 'HOHWH

� 0RGLI\

� 3URPRWH

� &UHDWHV�D�QHZ�WHPSODWH�ZLWK�D�QDPH�DQG�RSHQV�WKH�8VHU�

'HILQHG�)RUPDW�GLDORJ�

� 'HOHWHV�WKH�VHOHFWHG�WHPSODWH�

� 2SHQV�WKH�1HZ�7HPSODWH�1DPH�GLDORJ�IRU�WKH�VHOHFWHG�

WHPSODWH��(QWHU�D�XQLTXH�QDPH�DQG�VHOHFW�HLWKHU�6LWH�RU�9HFWRU�

'DWD�RXWSXW�

� 2SHQV�WKH�3URPRWH�$�'DWD�7\SH�%DVHG�RQ��[[�WSO��7KLV�

GLDORJ�DOORZV�\RX�WR�HQWHU�D�GHVFULSWLRQ�DQG�H[WHQVLRQ�IRU�WKH�

W\SH�RI�WHPSODWH�\RX�DUH�JHQHUDWLQJ�

'DWD�6HOHFWLRQ

� 6LWH�'DWD

� 9HFWRU�'DWD

� ([SRUW�RI�3URMHFW�VLWH�LQIRUPDWLRQ

� ([SRUW�RI�3URMHFW�EDVHOLQH�LQIRUPDWLRQ

2XWSXW�([W $OORZV�XVHU�WR�GHILQH�H[WHQVLRQ�RI�RXWSXW�ILOH��GHIDXOW�LV�XGD��

7HPSODWH�9LHZLQJ 3URYLGHV�OLVW�RI�ILHOGV�IRU�VHOHFWHG�WHPSODWH�LQ�7HPSODWH�OLVWER[�

%XWWRQV

� 2.

� &DQFHO

� +HOS

� 8VHV�WKH�WHPSODWH�VHOHFWHG�E\�XVHU�IRU�H[SRUW�ILOH�IRUPDW�DQG�

FORVHV�GLDORJ�

� 'RHV�QRW�XVH�VHOHFWHG�WHPSODWH�DQG�FORVHV�GLDORJ�

� 2SHQV�WKH�KHOS�GLDORJ�IRU�WKH�8VHU�$6&,,�7HPSODWH�GLDORJ
'DWD ��



��
�� &UHDWH�D�QHZ�RU�PRGLI\�DQ�H[LVWLQJ�$6&,,�WHPSODWH�ZLWK�WKH�DSSURSULDWH�
2XWSXW�)LOH�RSWLRQ�

8VHU�'HILQHG�)RUPDW

,I�\RX�FOLFN�1HZ�RU�0RGLI\�LQ�WKH�8VHU�$6&,,�7HPSODWH�GLDORJ��/RFXV�GLVSOD\V�WKH�
1HZ�7HPSODWH�1DPH�GLDORJ�

&OLFNLQJ�1HZ�DOORZV�\RX�WR�QDPH�D�QHZ�WHPSODWH��ZKLOH�FOLFNLQJ�0RGLI\�DOORZV�\RX�WR�PRGLI\�DQ�

H[LVWLQJ�WHPSODWH�OLVWHG�LQ�WKH�7HPSODWHV�/LVW�

7KLV�GLDORJ�DOORZV�\RX�WR�DVVLJQ�D�QDPH�DQG�VHOHFW�HLWKHU�6LWH�RU�9HFWRU�DV�WKH�RXWSXW�
GDWD��<RX�PD\�QRW�H[SRUW�ERWK�VLWH�DQG�YHFWRU�GDWD�LQ�WKH�VDPH�WHPSODWH�

2QFH�\RX�HQWHU�D�QDPH�DQG�FOLFN�2N��/RFXV�GLVSOD\V�WKH�8VHU�'HILQHG�)RUPDW�
GLDORJ��7KLV�GLDORJ�ZLOO�FRQWDLQ�6LWH�'DWD�RU�9HFWRU�'DWD�LQ�WKH�)LHOG�6HOHFWLRQ�
GHSHQGLQJ�RQ�ZKHWKHU�\RX�VHOHFW�6LWH�RU�9HFWRU�RXWSXW�GDWD�LQ�WKH�1HZ�7HPSODWH�
1DPH�GLDORJ�

�)LJXUH������1HZ�7HPSODWH�1DPH�GLDORJ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�)LJXUH������8VHU�'HILQHG�)RUPDW�GLDORJ�ZLWK�6LWH�'DWD

�)LJXUH������8VHU�'HILQHG�)RUPDW�GLDORJ�ZLWK�9HFWRU�'DWD
'DWD ��



��
7KLV�GLDORJ�LV�XVHG�WR�GHILQH�WKH�ILHOGV�DQG�VWUXFWXUH�RI�WKH�$6&,,�H[SRUW�ILOH��7DEOH�
����GHVFULEHV�WKH�FRPSRQHQWV�RI�WKLV�GLDORJ����������

�7DEOH������8VHU�'HILQHG�)RUPDW�GLDORJ

&RPSRQHQW 'HVFULSWLRQ

)LHOG�6HOHFWLRQ

)LHOG�6HOHFWLRQ�

/LVW

3URYLGHV�D�OLVW�RI�DYDLODEOH�ILHOGV��UHIHU�WR�7DEOH�����IRU�D�GHVFULSWLRQ�RI�WKH�

DYDLODEOH�ILHOG�QDPHV�

)LHOG�:LGWK 6SHFLILHG�PD[LPXP�OHQJWK�RI�WKH�ILHOG

$OLJQPHQW /HIW��MXVWLILHG��RU�ULJKW�DOLJQPHQW�RI�WH[W

'HFPO��3ODFH ,QGLFDWHV�SUHFLVLRQ��QXPEHU�RI�SODFHV�DIWHU�GHFLPDO���$FWLYH�RQO\�IRU�QXPHULF�

ILHOGV�

4XDGUDQW ,QGLFDWHV�HLWKHU�1�6�DQG�(�:��RU������$YDLODEOH�RQO\�IRU�/DWLWXGH�DQG�/RQJLWXGH�

ILHOGV�

)RUPDW 3URYLGHV�IRUPDW�IRU�GDWH�DQG�WLPH�ILHOG��$YDLODEOH�IRUPDWV�DUH�LQGLFDWHG�LQ�

OLVWER[�

8VHU�7H[W $YDLODEOH�RQO\�IRU�7H[W�ILHOG��/LPLWHG�WR�����FKDUDFWHUV�

([SRUW�)LOH�7HPSODWH

%XWWRQV

� (QWHU

� 'HOHWH

� &OHDU�$OO

� (QWHUV�KLJKOLJKWHG�ILHOG�IURP�)LHOG�6HOHFWLRQ�DQG�SODFHV�LQ�WHPSODWH�DW�

FXUUHQW�FXUVRU�SRVLWLRQ��'RXEOH�FOLFN�RQ�D�ILHOG�WR�KLJKOLJKW�LW�

� 'HOHWHV�KLJKOLJKWHG�ILHOGV�LQ�WHPSODWH�

� 'HOHWHV�DOO�ILHOGV�LQ�WHPSODWH�

)LHOG�6WUXFWXUH 3URYLGHV�D�UHDO�WLPH�VWUXFWXUH�RI�WKH�$6&,,�WHPSODWH�ZKLFK�ZLOO�UHIOHFW�

PRGLILFDWLRQV�WKURXJK�WKH�XVH�RI�WKH�(QWHU��'HOHWH��DQG�&OHDU�$OO�EXWWRQV�

)LHOG�'HOLPLWHUV

)LHOG ,QGLFDWHV�FKRLFH�RI�GHOLPLWHUV�EHWZHHQ�HDFK�ILHOG��FRPPD��VHPLFRORQ��RU�

YHUWLFDO�EDU��

7H[W ,QGLFDWHV�FKRLFH�RI�GHOLPLWHUV�EHWZHHQ�WH[W��VLQJOH�TXRWHV��GRXEOH�TXRWHV��RU�

QRQH�

%XWWRQV

� 2.

� &DQFHO

� 6DYH�$V

� 3UHYLHZ

� +HOS

� &KHFNV�WHPSODWH�WR�HQVXUH�SRVLWLRQ�W\SH�PDWFKHV�0DS�6\VWHP�VHWWLQJV��

2QFH�LW�GHWHUPLQHV�WKH�WHPSODWH�LV�2.��VDYHV�WHPSODWH�VHWWLQJV�DQG�FORVHV�

GLDORJ�

� &ORVHV�GLDORJ�ZLWKRXW�VDYLQJ�WHPSODWH�PRGLILFDWLRQV�

� &KHFNV�WHPSODWH�WR�HQVXUH�SRVLWLRQ�W\SH�PDWFKHV�0DS�6\VWHP�VHWWLQJV��

2QFH�LW�GHWHUPLQHV�WKH�WHPSODWH�LV�2.��VDYHV�WHPSODWH�PRGLILFDWLRQV�WR�

DQRWKHU�WHPSODWH�QDPH�

� 6KRZV�D�SUHYLHZ�RI�WKH�ILHOG�VWUXFWXUH�IRU�WKH�VHOHFWHG�WHPSODWH�ZLWK�

VLPXODWHG�GDWD��UHIHU�WR�)LJXUH�����

� 'LVSOD\V�KHOS�IRU�8VHU�'HILQHG�)RUPDW�GLDORJ�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�7DEOH������8VHU�'HILQHG�)RUPDW�)LHOG�/LVW

)LHOG�1DPH 'HVFULSWLRQ

,QIRUPDWLRQ�LQ�)LOH�+HDGHU

>)LOH�+HDGHU�6WDUW@ 6WDUW�RI�WKH�ILOH�KHDGHU��ILHOGV�EHWZHHQ�WKLV�DQG�DQ�HQG�ILHOG�ZLOO�

RQO\�GLVSOD\�RQFH�DW�WKH�EHJLQQLQJ�RI�RXWSXW�ILOH�

>)LOH�+HDGHU�(QG@ 7KH�HQG�RI�WKH�KHDGHU�IRU�WKH�ILOH

>3URMHFW�1DPH@ 1DPH�RI�WKH�SURMHFW

>3URMHFW�)LOH�1DPH@ 1DPH�RI�WKH�SURMHFW�ILOH

>'DWH�7LPH@ 'DWH��&DQ�EH�LQ�DQ\�RQH�RI�WKH�IRUPDW�VHOHFWHG�LQ�)RUPDW�&KRLFH

>/LQHDU�8QLWV@ 1DPH�RI�WKH�VHOHFWHG�OLQHDU�XQLW

>&RQILGHQFH�/HYHO@ 7KH�XQFHUWDLQW\�OHYHO�WKH�XVHU�VHOHFWHG��³����(UURU´�RU�³6WG��

(UURU´

>'HVLUHG�+RU��$FFXUDF\@ +RUL]RQWDO�DFFXUDF\�VSHFLILHG�E\�WKH�XVHU

>'HVLUHG�9HUW��$FFXUDF\@ 9HUWLFDO�DFFXUDF\�VSHFLILHG�E\�WKH�XVHU

>+HLJKW�6\VWHP@ +HLJKW�V\VWHP�XVHG��(LWKHU�³2UWKRPHWULF´�RU�³(OOLSVRLGDO´

>&RRUGLQDWH�6\VWHP@ 7KH�QDPH�RI�WKH�FRRUGLQDWH�V\VWHP�XVHG

,QIRUPDWLRQ�LQ�%RG\�RI�5HSRUW

9HFWRUV�2QO\

>)URP�6LWH�,'@ 7KH�VLWH�,'�RI�WKH�IL[HG�SRLQW

>7R�6LWH�,'@ 7KH�VLWH�,'�RI�WKH�XQNQRZQ�SRLQW

>'DWH�DQG�7LPH@ 7KH�GDWH�DQG�WLPH�RI�WKH�VWDUW�RI�WKH�FRPPRQ�GDWD�IRU�WKH�YHFWRU�

>3URFHVVHG�9HFWRU�/HQJWK@ /HQJWK�RI�WKH�SURFHVVHG�YHFWRU

>3URF��9HFWRU�OHQJWK�HUURU@ 7KH�XQFHUWDLQW\�RI�WKH�OHQJWK�DW�WKH�FKRVHQ�FRQILGHQFH�OHYHO

>3URF��;�FRPSRQHQW@ ;�FRPSRQHQW�RI�YHFWRU

>3URF��<�FRPSRQHQW@ <�FRPSRQHQW�RI�YHFWRU

>3URF��=�FRPSRQHQW@ =�FRPSRQHQW�RI�YHFWRU

>3URF��;�FRPS��HUURU@ (UURU�LQ�;�FRPSRQHQW�RI�YHFWRU

>3URF��<�FRPS��HUURU@ (UURU�LQ�<�FRPSRQHQW�RI�YHFWRU

>3URF��=�FRPS��HUURU@ (UURU�LQ�=�FRPSRQHQW�RI�YHFWRU

>3URF��;;�&RUU�@ 7KH�;<�FRUUHODWLRQ�RI�WKH�SURFHVVHG�YHFWRU

>3URF��;=�&RUU�@ 7KH�;=�FRUUHODWLRQ�RI�WKH�SURFHVVHG�YHFWRU

>3URF��<=�&RUU�@ 7KH�<=�FRUUHODWLRQ�RI�WKH�SURFHVVHG�YHFWRU

>6LWH�3DLU�'LVWDQFH@ 'LVWDQFH�EHWZHHQ�VLWHV

>6LWH�3DLU�+RU]��5HODWLYH�

(UURU@

7KH�UHODWLYH�XQFHUWDLQW\�EHWZHHQ�WKH�WZR�VLWHV�

>$GM��;�FRPSRQHQW@ $GMXVWHG�;�FRPSRQHQW�RI�YHFWRU

>$GM��<�FRPSRQHQW@ $GMXVWHG�<�FRPSRQHQW�RI�YHFWRU
'DWD ��



��
>$GM��=�FRPSRQHQW@ $GMXVWHG�=�FRPSRQHQW�RI�YHFWRU

>$GM��;�FRPS��HUURU@ (UURU�LQ�DGMXVWHG�;�FRPSRQHQW�RI�YHFWRU

>$GM��<�FRPS��HUURU@ (UURU�LQ�DGMXVWHG�<�FRPSRQHQW�RI�YHFWRU

>$GM��=�FRPS��HUURU@ (UURU�LQ�DGMXVWHG�=�FRPSRQHQW�RI�YHFWRU

6LWHV�2QO\

>6LWH�,'@ 7KH�,'�RI�WKH�VLWH

>6LWH�1DPH@ 7KH�VLWH�QDPH

>/DWLWXGH@ /DWLWXGH

>/RQJLWXGH@ /RQJLWXGH

>*ULG�1RUWKLQJ@ 1RUWKLQJ�LQ�JULG�V\VWHP

>*ULG�(DVWLQJ@ (DVWLQJ�LQ�JULG�V\VWHP

>/RFDO�*ULG�1RUWKLQJ@ 1RUWKLQJ�LQ�ORFDO�JULG�V\VWHP

>/RFDO�*ULG�(DVWLQJ@ (DVWLQJ�LQ�ORFDO�JULG�V\VWHP

>(OOLSVRLGDO�+HLJKW@ (OOLSVRLGDO�KHLJKW

>2UWKRPHWULF�+HLJKW@ 2UWKRPHWULF�KHLJKW�

>/DWLWXGH�(UURU@ 8QFHUWDLQW\�LQ�ODWLWXGH

>/RQJLWXGH�(UURU@ 8QFHUWDLQW\�LQ�ORQJLWXGH

>(OOLSVRLG�+HLJKW�(UURU@ 8QFHUWDLQW\�LQ�(OOLSVRLG�KHLJKW�

>+RU��)L[�6WDWXV@ +RUL]RQWDO�IL[�VWDWXV��³)L[HG´�RU�HPSW\�

>9HUW��)L[�6WDWXV@ 9HUWLFDO�IL[�VWDWXV��³)L[HG´�RU�HPSW\�

>&RQYHUJHQFH@ 7KH�JULG�FRQYHUJHQFH�DQJOH�DW�WKH�VLWH�

>6FDOH�)DFWRU@ 7KH�JULG�VFDOH�IDFWRU�DW�WKH�VLWH�

>(OHYDWLRQ�IDFWRU@ 7KH�HOHYDWLRQ�IDFWRU�DW�WKH�VLWH�

>&RQWURO�7\SH@ ³+RU´�IRU�KRUL]RQWDO�RQO\��³9HU´�IRU�YHUWLFDO�RQO\�DQG�³+RU�

9HU´�IRU�ERWK�

>3RVLWLRQ�6WDWXV@ ³5DZ´��³3URFHVVHG´��RU�³$GMXVWHG´�GHSHQGLQJ�RQ�VWDWXV�RI�

SRVLWLRQ�

�7DEOH������8VHU�'HILQHG�)RUPDW�)LHOG�/LVW��FRQWLQXHG�

)LHOG�1DPH 'HVFULSWLRQ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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)LJXUH�����VKRZV�WKH�8VHU�'HILQHG�)RUPDW�GLDORJ�ZLWK�D�SUHYLHZ�RI�WKH�$6&,,�H[SRUW�
ILOH�FRQWDLQLQJ�VLPXODWHG�GDWD�

�� 0RGLI\�WKH�ILHOG�VHOHFWLRQ��ILHOG�WHPSODWH�VWUXFWXUH��DQG�ILHOG�GHOLPLWHUV�RI�
WKH�8VHU�'HILQHG�$6&,,�H[SRUW�ILOH�

�� &OLFN�6DYH�$V�LQ�WKH�8VHU�'HILQHG�)RUPDW�GLDORJ�WR�VDYH�WKH�WHPSODWH�

�� &OLFN�2.�LQ�WKH�8VHU�$6&,,�7HPSODWH�GLDORJ�WR�XVH�VHOHFWHG�WHPSODWH�DQG�
FORVH�GLDORJ�

�� &OLFN�6DYH�LQ�([SRUW�'DWD�GLDORJ�WR�H[SRUW�GDWD�LQ�8VHU�'HILQHG�$6&,,�
H[SRUW�ILOH�

3URPRWLQJ�D�'DWD�7\SH

%\�FOLFNLQJ�3URPRWH��\RX�ZLOO�LQFOXGH�WKH�VHOHFWHG�WHPSODWH�LQ�WKH�6DYH�DV�W\SH�
GURSGRZQ�VHOHFWLRQ�LQ�WKH�([SRUW�GLDORJ��7KH�³SURPRWHG´�WHPSODWH�ZLOO�EH�DYDLODEOH�
WKH�QH[W�WLPH�\RX�H[SRUW�D�8VHU�'HILQHG�$6,,�ILOH�

$VKWHFK�2�)LOH�)RUPDW

7KH�2�ILOH�LV�D�ELQDU\�UHSRUW�RI�WKH�YHFWRU�RQO\�GDWD�LQ�WKH�SURMHFW��2QFH�\RX�VHOHFW�2�
ILOH�LQ�WKH�([SRUW�'DWD�GLDORJ��/RFXV�H[SRUWV�DQ�$VKWHFK�SURSULHWDU\�VWDQGDUG�ILOH�
FRQWDLQLQJ�SURFHVVHG�DQG�RU�DGMXVWHG�YHFWRU�LQIRUPDWLRQ��/RFXV�DXWRPDWLFDOO\�DVVLJQV�
WKH�SURMHFW�GD\�DV�WKH�H[WHQVLRQ�RI�WKH�ILOH��7KLV�ILOH�FDQ�EH�LPSRUWHG�LQWR�RWKHU�
$VKWHFK�DQG�WKLUG�SDUW\�VRIWZDUH�SDFNDJHV�

�)LJXUH������8VHU�'HILQHG�)RUPDW�GLDORJ�ZLWK�3UHYLHZ
'DWD ��



��
7KH�(IIHFWV�RI�)LOWHULQJ

5HPHPEHU�WKDW�ILOWHUHG�GDWD�ZLOO�QRW�H[SRUW��UHIHU�WR�&KDSWHU����'DWD�3URFHVVLQJ��

([SRUWLQJ�3URFHVVHG�9HUVXV�8QSURFHVVHG�
'DWD

/RFXV�GRHV�QRW�UHTXLUH�SURFHVVLQJ�SULRU�WR�H[SRUWLQJ��<RX�FDQ�FUHDWH�DQ�H[SRUW�
WHPSODWH�ZKLFK�FRQWDLQV�YHFWRU�GDWD�ZLWK�³)URP�6LWH�,'´��³7R�6LWH�,'´��DQG�³'DWH�
DQG�7LPH´�ILHOGV��DOWKRXJK�QR�SURFHVVHG�RU�DGMXVWHG�YHFWRU�LQIRUPDWLRQ�LV�LQFOXGHG�

8VLQJ�([SRUWHG�'DWD

8VLQJ�8VHU�'HILQHG�$6&,,�)LOHV

8VHU�GHILQHG�$6&,,�ILOHV�DUH�FUHDWHG�VR�WKDW�\RX�FDQ�FXVWRPL]H�WKH�WDEOH�RI�
LQIRUPDWLRQ�WKDW�\RX�ZDQW�WR�LPSRUW�LQWR�D�WKLUG�SDUW\�VRIWZDUH�SDFNDJH�

7KH�ILOH�FDQ�HYHQ�EH�ORDGHG�LQWR�0LFURVRIW�([FHO�VR�WKDW�IXUWKHU�PRGLILFDWLRQV�DQG�GDWD�DQDO\VLV�

FDQ�EH�GRQH�

8VLQJ�$VKWHFK�2�)LOHV

2�ILOHV�FRQWDLQLQJ�ELQDU\�SURFHVVHG�YHFWRU�LQIRUPDWLRQ�FDQ�EH�LPSRUWHG�LQWR�YDULRXV�
$VKWHFK�DQG�WKLUG�SDUW\�VRIWZDUH�SDFNDJHV�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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,QWURGXFWLRQ

2QH�RI�WKH�SULPDU\�DGYDQWDJHV�RI�XVLQJ�WKH�/RFXV�SURFHVVRU�SDFNDJH�LV�WKH�DELOLW\�WR�ZRUN�
ZLWKLQ�\RXU�RZQ�FRRUGLQDWH�V\VWHP�IURP�WKH�YHU\�VWDUW�RI�\RXU�SURMHFW���\RX�QR�ORQJHU�
QHHG�WR�EH�FRQFHUQHG�ZLWK�WUDQVIRUPLQJ�WR�DQG�IURP�WKH�:*6���GDWXP��ZKLFK�LV�ZKDW�DOO�
*36�GDWD�DUH�UHIHUHQFHG�WR��7KH�/RFXV�SURFHVVRU�JLYHV�\RX�WKH�RSWLRQ�RI�ZRUNLQJ�LQ�WKUHH�
W\SHV�RI�KRUL]RQWDO�FRRUGLQDWH�V\VWHPV���/RFDO�*ULG��*ULG�6\VWHP�RU�*HRGHWLF��,Q�DGGLWLRQ�
\RX�PD\�FKRRVH�WR�XVH�HLWKHU�HOOLSVRLGDO�KHLJKWV�RU�RUWKRPHWULF�KHLJKWV��$OWKRXJK�/RFXV�
LQFOXGHV�PDQ\�SUHGHILQHG�JULG�V\VWHPV�DQG�JHRGHWLF�GDWXPV��LW�LV�HDV\�WR�FUHDWH�\RXU�RZQ�
FXVWRP�FRRUGLQDWH�V\VWHP�

7KH�WKUHH�W\SHV�RI�FRRUGLQDWH�V\VWHPV�FDQ�EH�VHHQ�WR�EXLOG�RQ�RQH�DQRWKHU��$W�WKH�KHDUW�RI�
DQ\�V\VWHP�OLHV�WKH�JHRGHWLF�GDWXP��ZLWK�D�NQRZQ�UHODWLRQVKLS�WR�:*6����UHSUHVHQWHG�E\�
WKH�*HRGHWLF�V\VWHP�W\SH��2Q�WRS�RI�WKDW�PLJKW�H[LVW�D�*ULG�6\VWHP��FRQVLVWLQJ�RI�RQH�RU�
PRUH�]RQHV��HDFK�XWLOL]LQJ�RQH�RI�WKH�VHYHUDO�SURMHFWLRQ�W\SHV�DYDLODEOH�LQ�/RFXV��)LQDOO\��D�
/RFDO�*ULG�FDQ�EH�VXSHULPSRVHG�RYHU�D�*ULG�6\VWHP�

<RX�ZLOO�W\SLFDOO\�VHOHFW�RU�GHILQH�WKH�FRRUGLQDWH�V\VWHP�\RX�ZLVK�WR�ZRUN�LQ�ZKHQ�\RX�
FUHDWH�D�QHZ�SURMHFW��)URP�WKDW�SRLQW�RQ��DOO�FRRUGLQDWHV�ZLOO�EH�SUHVHQWHG�WR�\RX�LQ�WKDW�
V\VWHP��+RZHYHU��LW�LV�SRVVLEOH�DW�DQ\�SRLQW�GXULQJ�WKH�SURMHFW�WR�FKDQJH�WR�D�GLIIHUHQW�
V\VWHP��DQG�DOO�\RXU�FRRUGLQDWHV�ZLOO�EH�DXWRPDWLFDOO\�WUDQVIRUPHG�WR�LW�

%DVHG�RQ�RXU�H[SHULHQFH�IURP�FXVWRPHU�IHHGEDFN�LW�LV�FRPPRQ�IRU�RXU�XVHUV�WR�GR�PDQ\�
SURMHFWV�LQ�WKH�VDPH�FRRUGLQDWH�V\VWHP���IRU�\RXU�FRQYHQLHQFH��WKH�FRRUGLQDWH�V\VWHP�LQ�D�
QHZ�SURMHFW�LV�DXWRPDWLFDOO\�VHW�WR�WKH�V\VWHP�WKDW�ZDV�ODVW�FKRVHQ�

6HOHFWLQJ�D�3UHGHILQHG�&RRUGLQDWH�6\VWHP

7R�VHOHFW�D�SUHGHILQHG�FRRUGLQDWH�V\VWHP�

�� )URP�WKH�&RRUGLQDWH�6\VWHP�7DE�RI�WKH�3URMHFW�6HWWLQJV�GLDORJ�ER[��VHOHFW�
V\VWHP�W\SH��/RFDO�*ULG��*ULG��RU�*HRGHWLF��

�� :KHQ�\RX�VHOHFW�D�FHUWDLQ�FRRUGLQDWH�V\VWHP�W\SH�LW�DFWLYDWHV��WKH�DVVRFLDWHG�
OLVWER[�ZKLFK�OLVWV�DOO�WKH�DYDLODEOH�FKRLFHV�

�� 6HOHFW�WKH�DSSURSULDWH�FKRLFH�DQG�FOLFN�2N��

�� &OLFN�&DQFHO�LI�\RX�GR�QRW�ZLVK�WR�VHOHFW�D�FKRLFH�
�7UDQVIRUPDWLRQV ���



���
'HILQLQJ�D�1HZ�*HRGHWLF�'DWXP

:KHQ�FUHDWLQJ�D�FXVWRP�*HRGHWLF�'DWXP��\RX�PXVW�WLH�WKH�QHZ�V\VWHP�WR�WKH�:*6�
���GDWXP��<RX�PXVW�KDYH�WKH�IROORZLQJ�LQIRUPDWLRQ�WR�SURGXFH�DFFXUDWH�SRVW�
SURFHVVHG�*36�GDWD�XVLQJ�D�FXVWRP�GDWXP�

� 6KLIWV�DQG�URWDWLRQV�LQ�[��\��DQG�]�D[HV
� 6FDOH�GLIIHUHQFH

� 25�D�VHW�RI�WKUHH�RU�PRUH�SRLQWV�ZLWK�FRRUGLQDWHV�IRU�ERWK�WKH�:*6���
DQG�FXVWRP�GDWXP��$�PLQLPXP�RI�IRXU�FRRUGLQDWH�SDLUV�DUH�
UHFRPPHQGHG�DQG�UHTXLUHG�WR�SURGXFH�PHDQLQJIXO�VWDWLVWLFV�IURP�WKH�
HVWLPDWLRQ�

�� )URP�WKH�&RRUGLQDWH�6\VWHP�7DE�RI�WKH�3URMHFW�6HWWLQJV�GLDORJ�ER[��VHOHFW�
*HRGHWLF�DV�WKH�V\VWHP�W\SH�

�� 6HOHFW�1(:�DV�WKH�*HRGHWLF�'DWXP��DQG�FOLFN�WKH�'HILQH�EXWWRQ�

�� ,Q�WKH�'DWXP�'HILQLWLRQ�GLDORJ�ER[��HQWHU�WKH�QDPH�IRU�WKH�QHZ�GDWXP�

�� 6HOHFW�WKH�HOOLSVRLG�ZKLFK�WKH�QHZ�GDWXP�XVHV��UHIHU�WR�³'HILQLQJ�DQ�
(OOLSVRLG´�RQ�SDJH ����

�� (QWHU�WKH�VKLIWV�DQG�URWDWLRQV�LQ�WKH�[��\��DQG�]�GLUHFWLRQV��DQG�WKH�VFDOH�
GLIIHUHQFH�

7R�HVWLPDWH�WKH�WUDQVIRUPDWLRQ�SDUDPHWHUV�XVLQJ�D�VHW�RI�SRLQWV��UHIHU�WR�
³(VWLPDWLQJ�'DWXP�7UDQVIRUPDWLRQ�3DUDPHWHUV´�RQ�SDJH ���

�� &OLFN�2.�WR�ZULWH�WKH�SDUDPHWHUV�WR�WKH�GDWXP��DQG�FORVH�WKH�'DWXP�
'HILQLWLRQ�GLDORJ�ER[��

�)LJXUH������'DWXP�'HILQLWLRQ�GLDORJ�ER[
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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'HILQLQJ�DQ�(OOLSVRLG

<RX�FDQ�DOVR�GHILQH�D�FXVWRP�HOOLSVRLG�IRU�D�FXVWRP�GDWXP���,Q�RUGHU�WR�GHILQH�D�QHZ�
HOOLSVRLG�\RX�PXVW�KDYH�WKH�IROORZLQJ�

� 6HPL�PDMRU�D[LV�YDOXH
� ,QYHUVH�IODWWHQLQJ�YDOXH

�� ,Q�WKH�'DWXP�'HILQLWLRQ�GLDORJ�ER[��VHOHFW�1(:�DV�WKH�(OOLSVRLG��DQG�FOLFN�
WKH�'HILQH�EXWWRQ�

�� ,Q�WKH�(OOLSVRLG�'HILQLWLRQ�GLDORJ�ER[��HQWHU�WKH�QDPH�IRU�WKH�QHZ�HOOLSVRLG��
WKH�VHPL�PDMRU�D[LV��DQG�WKH�LQYHUVH�IODWWHQLQJ�

�� &OLFN�2.�WR�VDYH�WKH�QHZ�HOOLSVRLG�DQG�FORVH�WKH�(OOLSVRLG�'HILQLWLRQ�GLDORJ�
ER[�

(VWLPDWLQJ�'DWXP�7UDQVIRUPDWLRQ�3DUDPHWHUV

,I�\RX�GR�QRW�NQRZ�WKH�WUDQVIRUPDWLRQ�SDUDPHWHUV�IRU�D�FXVWRP�JHRGHWLF�GDWXP��EXW�
NQRZ�WKH�FRRUGLQDWHV�LQ�ERWK�WKH�ORFDO�DQG�:*6���GDWXPV�IRU�D�FRPPRQ�VHW�RI�
SRLQWV��\RX�FDQ�HVWLPDWH�WKH�WUDQVIRUPDWLRQ�SDUDPHWHUV��/RFXV�3URFHVVRU�XVHV�
LQGXVWU\�VWDQGDUG�HTXDWLRQV�WR�FDOFXODWH�WUDQVIRUPDWLRQ�SDUDPHWHUV����SDUDPHWHU�
VLPLODULW\�WUDQVIRUPDWLRQ���

$OWKRXJK�\RX�FDQ�FDOFXODWH�WUDQVIRUPDWLRQ�SDUDPHWHUV�ZLWK�RQO\�WKUHH�GDWD�SRLQWV��DW�
OHDVW�IRXU�DUH�UHTXLUHG�WR�FRPSXWH�UHVLGXDO�GDWD��DQG�DW�OHDVW�ILYH�ZHOO�GLVWULEXWHG�
SRLQWV�VKRXOG�EH�XVHG�WR�HQVXUH�DOO�SRLQWV�DUH�YDOLG�SRLQWV�

,I�\RX�KDYH�ORDGHG�GDWD�LQWR�WKH�SURMHFW��WKH�VLWHV�FDQ�EH�XVHG�LQ�WKH�WUDQVIRUPDWLRQ�
FDOFXODWLRQ��$IWHU�VHOHFWLQJ�D�VLWH��ERWK�:*6���DQG�ORFDO�FRRUGLQDWHV�DUH�GLVSOD\HG��
7KH�FRRUGLQDWHV�FDQ�EH�HGLWHG��DQG�DQ\�FKDQJHV�PDGH�DUH�VDYHG�WR�WKH�GDWD�VHW�IRU�
WKRVH�SRLQWV�DFWXDOO\�XVHG�LQ�WKH�HVWLPDWLRQ�

�)LJXUH������(OOLSVRLG�'HILQLWLRQ�GLDORJ�ER[
�7UDQVIRUPDWLRQV ���



���
�� )URP�WKH�'DWXP�GHILQLWLRQ�GLDORJ�ER[��FOLFN�RQ�WKH�(VWLPDWH������EXWWRQ�WR�
EULQJ�XS�WKH�'DWXP�7UDQVIRUPDWLRQ�GLDORJ�ER[�

�� (QWHU�WKH�SRLQW¶V�6LWH�,'��RU�LI�\RX�KDYH�ORDGHG�GDWD�LQWR�WKH�SURMHFW��VHOHFW�D�
VLWH�E\�FOLFNLQJ�WKH�DUURZ�DW�WKH�ULJKW�RI�WKH�6LWH�,'�ER[�DQG�VHOHFWLQJ�D�VLWH�

�� :LWK�WKH�'DWXP�7UDQVIRUPDWLRQ�3DUDPHWHU�(VWLPDWLRQ�GLDORJ�ER[�RSHQ��
FOLFN�WKH�2Q�FKHFN�ER[�IRU�WKH�ILUVW�SRLQW�

�� ,I�\RX�VHOHFWHG�D�VLWH��ERWK�WKH�:*6���DQG�ORFDO�GDWXP�FRRUGLQDWHV�DUH�
OLVWHG�

�� (GLW�WKH�ODWLWXGH��ORQJLWXGH��DQG�HOHYDWLRQ�IRU�ERWK�WKH�ORFDO�DQG�:*6���
V\VWHPV��LI�QHFHVVDU\�

�� 5HSHDW�IRU�DOO�SRLQWV�

�)LJXUH������'DWD�7UDQVIRUPDWLRQ�3DUDPHWHU�(VWLPDWLRQ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� $IWHU�HQWHULQJ�DOO�SRLQWV��FOLFN�&DOFXODWH�WR�FDOFXODWH�WKH�WUDQVIRUPDWLRQ�
SDUDPHWHUV��7KH�(VWLPDWHG�3DUDPHWHUV�ER[�DW�WKH�ERWWRP�RI�WKH�GLDORJ�ER[�
OLVWV�WKH�FRPSXWHG�WUDQVIRUPDWLRQ�SDUDPHWHUV�

,I�\RX�HQWHUHG�PRUH�WKDQ�WKUHH�GDWD�SRLQWV�WR�FDOFXODWH�WKH�WUDQVIRUPDWLRQ�
SDUDPHWHUV��/RFXV�3URFHVVRU�DOVR�FRPSXWHV�UHVLGXDOV�IRU�HDFK�SRLQW��<RX�
FDQ�XVH�WKH�UHVLGXDOV�WR�GHWHUPLQH�LI�DQ\�SRLQW�LV�LQFRQVLVWHQW�ZLWK�WKH�RWKHUV��
,I�D�SRLQW�KDV�UHVLGXDOV�PXFK�JUHDWHU�WKDQ�WKH�RWKHU�SRLQWV��\RX�PD\�ZDQW�WR�
UHFDOFXODWH�WKH�WUDQVIRUPDWLRQ�SDUDPHWHUV�H[FOXGLQJ�WKDW�SRLQW��7R�H[FOXGH�D�
SRLQW��XQFKHFN�WKH�2Q�FKHFN�ER[�DQG�FOLFN�&DOFXODWH�WR�UHFRPSXWH�WKH�
WUDQVIRUPDWLRQ�SDUDPHWHUV�

�)LJXUH������'DWD�7UDQVIRUPDWLRQ�ZLWK�(VWLPDWHG�3DUDPHWHUV
�7UDQVIRUPDWLRQV ���



���
'HILQLQJ�D�1HZ�*ULG�6\VWHP

:KHQ�FUHDWLQJ�D�FXVWRP�*ULG�6\VWHP��\RX�PXVW�WLH�WKH�V\VWHP�WR�D�GDWXP�DQG�GHILQH�
]RQHV�IRU�LW��<RX�PXVW�KDYH�WKH�IROORZLQJ�LQIRUPDWLRQ�WR�SURGXFH�DFFXUDWH�SRVW�
SURFHVVHG�*36�GDWD�XVLQJ�D�FXVWRP�JULG�

� 5HIHUHQFH�JHRGHWLF�GDWXP
� 3URMHFWLRQ�W\SH�
� 3URMHFWLRQ�SDUDPHWHUV�IRU�WKH�]RQH�V��\RX�GHILQH�

�� )URP�WKH�&RRUGLQDWH�6\VWHP�7DE�RI�WKH�3URMHFW�6HWWLQJV�GLDORJ�ER[��VHOHFW�
*ULG�DV�WKH�V\VWHP�W\SH�

�� 6HOHFW�1(:�DV�WKH�*ULG�6\VWHP��DQG�FOLFN�WKH�'HILQH�EXWWRQ�

�)LJXUH������1HZ�*ULG�6\VWHP
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� ,Q�WKH�*ULG�6\VWHP�'HILQLWLRQ�GLDORJ�ER[��HQWHU�WKH�QDPH�IRU�WKH�*ULG�
6\VWHP�

�� &OLFN�WKH�'HILQH�EXWWRQ�WR�RSHQ�WKH�=RQH�'HILQLWLRQ�GLDORJ�ER[�DQG�FUHDWH�
WKH�]RQH�IRU�WKH�JULG�V\VWHP�

�� (QWHU�WKH�QDPH�RI�WKH�]RQH�LQ�WKH�1DPH�ILHOG�

�� 6HOHFW�WKH�*HRGHWLF�'DWXP�RQ�ZKLFK�WKH�]RQH�LV�EDVHG�

�� 6HOHFW�WKH�PDS�SURMHFWLRQ�W\SH�\RX�ZLVK�WR�XVH�IRU�WKH�SURMHFW�DQG�]RQH�

�� (QWHU�WKH�SURMHFWLRQ�SDUDPHWHUV�IRU�WKH�]RQH�

�� &OLFN�2.�WR�VDYH�WKH�]RQH�DQG�FORVH�WKH�=RQH�'HILQLWLRQ�GLDORJ�ER[�

��� &OLFN�2.�LQ�WKH�*ULG�'HILQLWLRQ�GLDORJ�ER[�WR�FORVH�LW�DQG�UHWXUQ�WR�WKH�
&RRUGLQDWH�6\VWHP�GLDORJ�ER[�

�)LJXUH������*ULG�6\VWHP�'HILQLWLRQ

�)LJXUH������=RQH�'HILQLWLRQ
�7UDQVIRUPDWLRQV ���



���
'HILQLQJ�D�1HZ�/RFDO�*ULG�6\VWHP

:KHQ�FUHDWLQJ�D�FXVWRP�/RFDO�*ULG�6\VWHP��\RX�PXVW�WLH�WKH�FXVWRP�V\VWHP�WR�DQ�
H[LVWLQJ�*ULG�6\VWHP��%DVH�*ULG��DQG�=RQH��%DVH�=RQH���<RX�FDQ�XVH�FRPSXWHG�
WUDQVIRUPDWLRQ�SDUDPHWHUV�WR�FRQYHUW�WR�WKH�FXVWRP�JULG�V\VWHP��RU�HQWHU�WKH�ORFDO�DQG�
EDVH�JULG�FRRUGLQDWHV�IRU�D�PLQLPXP�RI�WZR�SRLQWV��DQG�KDYH�/RFXV�3URFHVVRU�
HVWLPDWH�WKH�WUDQVIRUPDWLRQ�SDUDPHWHUV�

<RX�PXVW�KDYH�RQH�RI�WKH�IROORZLQJ�WR�SURGXFH�DFFXUDWH�SRVW�SURFHVVHG�*36�GDWD�
XVLQJ�D�FXVWRP�ORFDO�JULG�

� (DVWLQJ�DQG�1RUWKLQJ�VKLIWV��[�DQG�\�WUDQVODWLRQV���5RWDWLRQ�DERXW�D�YHUWLFDO�
D[LV��DQG�WKH�6FDOH�GLIIHUHQFH�EHWZHHQ�WKH�EDVH�DQG�FXVWRP�JULG�V\VWHPV�LQ�
SDUWV�SHU�PLOOLRQ��330��

� 25�*ULG�FRRUGLQDWHV�LQ�ERWK�V\VWHPV�IRU�D�PLQLPXP�RI�WZR�VLWHV��7KUHH�RU�
PRUH�VLWHV�DUH�UHFRPPHQGHG�DQG�HVVHQWLDO�IRU�GHULYLQJ�PHDQLQJIXO�VWDWLVWLFV�
IURP�WKH�HVWLPDWLRQ�

7R�GHILQH�D�QHZ�ORFDO�JULG�V\VWHP�

�� )URP�WKH�&RRUGLQDWH�6\VWHP�7DE�RI�WKH�3URMHFW�6HWWLQJV�GLDORJ�ER[��VHOHFW�
/RFDO�*ULG�DV�WKH�V\VWHP�W\SH�

�� 6HOHFW�1(:�DV�WKH�/RFDO�*ULG�6\VWHP��DQG�FOLFN�WKH�'HILQH�EXWWRQ�

�)LJXUH������3URMHFW�6HWWLQJV²1HZ�/RFDO�*ULG�6\VWHP
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� ,Q�WKH�/RFDO�*ULG�6\VWHP�'HILQLWLRQ�GLDORJ�ER[�W\SH�WKH�QDPH�IRU�WKH�ORFDO�
V\VWHP��

�� 6HOHFW�D�%DVH�*ULG�6\VWHP�DQG�%DVH�=RQH��<RX�FDQ�GHILQH�\RXU�RZQ�JULG�E\�
FOLFNLQJ�WKH�'HILQH�EXWWRQ�

�� ,I�\RX�NQRZ�WKH�WUDQVIRUPDWLRQ�SDUDPHWHUV��HQWHU�WKH�(DVWLQJ�6KLIW��1RUWKLQJ�
6KLIW��=�5RWDWLRQ��URWDWLRQ�DERXW�D�YHUWLFDO�D[LV���DQG�6FDOH�'LIIHUHQFH�WR�
FRQYHUW�WKH�VHOHFWHG�EDVH�JULG�WR�WKH�ORFDO�JULG�V\VWHP��2WKHUZLVH�\RX�QHHG�WR�
FDOFXODWH�WKH�SDUDPHWHUV���UHIHU�WR�³(VWLPDWLQJ�/RFDO�*ULG�7UDQVIRUPDWLRQ�
3DUDPHWHUV´�RQ�SDJH ���

1RWH�WKH�³GLUHFWLRQ´�RI�WKH�SDUDPHWHUV�LV�IURP�WKH�EDVH�JULG�WR�WKH�ORFDO�JULG��
DQG�WKDW�URWDWLRQ�LV�SRVLWLYH�LQ�D�FRXQWHU�FORFNZLVH�GLUHFWLRQ��&OLFN�RQ�2.�WR�
VDYH�WKH�SDUDPHWHUV�WR�WKH�GDWDEDVH�

�)LJXUH������1HZ�/RFDO�*ULG�'HILQLWLRQ

�)LJXUH�������1HZ�/RFDO�*ULG�'HILQLWLRQ�ZLWK�7UDQVIRUPDWLRQ�3DUDPHWHUV
�7UDQVIRUPDWLRQV ���



���
(VWLPDWLQJ�/RFDO�*ULG�7UDQVIRUPDWLRQ�
3DUDPHWHUV

7KH�/RFDO�*ULG�7UDQVIRUPDWLRQ�3DUDPHWHU�(VWLPDWLRQ�GLDORJ�ER[�LV�XVHG�WR�HQWHU�JULG�
FRRUGLQDWHV�RI�VXUYH\�SRLQWV��DQG�FDOFXODWH�WUDQVIRUPDWLRQ�SDUDPHWHUV�LI�\RX�GR�QRW�
NQRZ�WKH�WUDQVIRUPDWLRQ�SDUDPHWHUV��/RFXV�3URFHVVRU�XVHV�LQGXVWU\�VWDQGDUG�
HTXDWLRQV�WR�FDOFXODWH�WUDQVIRUPDWLRQ�SDUDPHWHUV��

$OWKRXJK�\RX�FDQ�FDOFXODWH�WUDQVIRUPDWLRQ�SDUDPHWHUV�ZLWK�RQO\�WZR�GDWD�SRLQWV��DW�
OHDVW�WKUHH�DUH�UHTXLUHG�WR�FRPSXWH�UHVLGXDO�GDWD��DQG�DW�OHDVW�IRXU�VKRXOG�EH�XVHG�WR�
HQVXUH�DOO�SRLQWV�DUH�YDOLG�SRLQWV�

,I�\RX�KDYH�ORDGHG�GDWD�LQWR�WKH�SURMHFW��WKH�VLWHV�DUH�DYDLODEOH�WR�XVH�IRU�WKH�
WUDQVIRUPDWLRQ�FDOFXODWLRQ��$IWHU�VHOHFWLQJ�D�VLWH��ERWK�EDVH�DQG�ORFDO�FRRUGLQDWHV�DUH�
SUHVHQWHG��7KH�EDVH�FRRUGLQDWHV�FDQ�EH�HGLWHG��DQG�DQ\�FKDQJHV�PDGH�DUH�VDYHG�WR�WKH�
GDWD�VHW�

)URP�WKH�/RFDO�*ULG�6\VWHP�'HILQLWLRQ�GLDORJ��FOLFN�RQ�(VWLPDWH����

�� :LWK�WKH�/RFDO�*ULG�7UDQVIRUPDWLRQ�3DUDPHWHU�(VWLPDWLRQ�GLDORJ�ER[�
RSHQ��HQWHU�WKH�SRLQW¶V�6LWH�,'�RU�LI�\RX�KDYH�ORDGHG�GDWD�LQWR�WKH�SURMHFW��
FOLFN�WKH�DUURZ�DW�WKH�ULJKW�RI�WKH�6LWH�,'�ER[�DQG�VHOHFW�D�VLWH�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� (GLW�WKH�QRUWKLQJ�DQG�HDVWLQJ�JULG�FRRUGLQDWHV�IRU�ERWK�WKH�ORFDO�DQG�EDVH�
JULG�V\VWHPV��LI�QHFHVVDU\�

�� $IWHU�HQWHULQJ�DOO�SRLQWV��FOLFN�&DOFXODWH�WR�FDOFXODWH�WKH�WUDQVIRUPDWLRQ�
SDUDPHWHUV��7KH�(VWLPDWHG�3DUDPHWHUV�ER[�DW�WKH�ERWWRP�RI�WKH�GLDORJ�ER[��
OLVWV�WKH�FRPSXWHG�WUDQVIRUPDWLRQ�SDUDPHWHUV�

,I�\RX�HQWHUHG�PRUH�WKDQ�WZR�GDWD�SRLQWV�WR�FDOFXODWH�WKH�WUDQVIRUPDWLRQ�
SDUDPHWHUV��/RFXV�3URFHVVRU�DOVR�FRPSXWHV�UHVLGXDOV�IRU�HDFK�SRLQW��<RX�
FDQ�XVH�WKH�UHVLGXDOV�WR�GHWHUPLQH�LI�DQ\�SRLQW�LV�LQFRQVLVWHQW�ZLWK�WKH�RWKHUV��
,I�D�SRLQW�KDV�UHVLGXDOV�PXFK�JUHDWHU�WKDQ�WKH�RWKHU�SRLQWV��WKH�GDWD�SRLQW�PD\�
EH�VXVSHFW��RU�LQFRUUHFWO\�HQWHUHG���)RU�H[DPSOH��LQ�)LJXUH������\RX�FDQ�VHH�
WKDW�3RLQW�-����KDV�WKH�ODUJHVW�UHVLGXDO��7KLV�PD\�LQGLFDWH�WKDW�WKH�FRRUGLQDWH�
LV�ZURQJ�

�)LJXUH�������(VWLPDWLQJ�/RFDO�*ULG�7UDQVIRUPDWLRQ
�7UDQVIRUPDWLRQV ���



���
7KH�ODVW�FROXPQ�LQ�WKH�GLDORJ�JLYHV�\RX�D�TXLFN�LQGLFDWLRQ�RI�WKH�UHODWLYH�
VL]HV�RI�WKH�UHVLGXDOV��9HULI\�WKH�FRRUGLQDWHV�DQG�UHFDOFXODWH��RU�UHFDOFXODWH�
WKH�WUDQVIRUPDWLRQ�SDUDPHWHUV�H[FOXGLQJ�WKH�SRLQW�V���7R�H[FOXGH�D�SRLQW��
XQFKHFN�WKH�2Q�FKHFN�ER[�DQG�FOLFN�&DOFXODWH�WR�UHFRPSXWH�WKH�
WUDQVIRUPDWLRQ�SDUDPHWHUV��1RZ�WKH�UHVLGXDOV�IRU�DOO�FKHFNHG�SRLQWV�DUH���
LQGLFDWLQJ�WKDW�WKH\�DUH�FRQVLVWHQW��

�)LJXUH�������/RFDO�*ULG�7UDQVIRUPDWLRQ�3DUDPHWHU�(VWLPDWLRQ
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� &OLFN�2.�WR�ZULWH�WKH�SDUDPHWHUV�WR�WKH�ORFDO�JULG�GHILQLWLRQ��DQG�FORVH�WKH�
/RFDO�*ULG�7UDQVIRUPDWLRQ�3DUDPHWHUV�(VWLPDWLRQ�GLDORJ�ER[��

7KH�SRLQWV�XVHG�WR�FDOFXODWH�WKH�WUDQVIRUPDWLRQ�SDUDPHWHUV�DUH�VDYHG�LQ�WKH�
/RFDO�*ULG�7UDQVIRUPDWLRQ�3DUDPHWHU�(VWLPDWLRQ�GLDORJ�ER[�

�� <RX�PD\�SURGXFH�D�ILQDO�UHSRUW�RI�\RXU�SDUDPHWHU�HVWLPDWLRQ�E\�FOLFNLQJ�
5HSRUW��7KLV�ZLOO�GLVSOD\�D�SUHGHILQHG�UHSRUW�IRUPDW�VKRZLQJ�WKH�SRLQWV�XVHG�
LQ�WKH�HVWLPDWLRQ��QHZ�SDUDPHWHUV��DQG�WKH�UHVLGXDOV�

+HLJKW�6\VWHPV

7KH�/RFXV�SURFHVVRU�JLYHV�\RX�WKH�DELOLW\�WR�ZRUN�ZLWK�HLWKHU�RUWKRPHWULF�KHLJKWV�
�KHLJKWV�DERYH�WKH�JHRLG��RU�DSSUR[LPDWH�PHDQ�VHD�OHYHO��RU�HOOLSVRLGDO�KHLJKWV�
�KHLJKWV�DERYH�WKH�VDPH�GDWXP�XVHG�IRU�\RXU�KRUL]RQWDO�FRRUGLQDWHV���,W�LV�LPSRUWDQW�
WR�NQRZ�ZKDW�KHLJKW�V\VWHP�\RXU�FRQWURO�FRRUGLQDWHV�DUH�LQ�VR�\RX�FDQ�VHOHFW�LW�GXULQJ�
SURMHFW�FUHDWLRQ�

>�

�)LJXUH�������/RFDO�*ULG�7UDQVIRUPDWLRQ�:LWK�(VWLPDWHG�3DUDPHWHUV
�7UDQVIRUPDWLRQV ���



���
,Q�WKH�&RRUGLQDWH�6\VWHP�WDE�RI�WKH�3URMHFW�6HWWLQJV�GLDORJ��\RX�FDQ�VHH�WKDW�WKHUH�LV�D�
VLPSOH�VHOHFWLRQ�EHWZHHQ�HOOLSVRLGDO�DQG�RUWKRPHWULF�V\VWHPV��,I�\RX�FKRRVH�
RUWKRPHWULF��\RX�PXVW�FKRRVH�D�JHRLG�PRGHO�DV�ZHOO��7KH�JHRLG�PRGHO�LV�XVHG�WR�
GHILQH�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�RUWKRPHWULF�KHLJKWV�\RX�ZLOO�EH�XVLQJ�DQG�WKH�
HOOLSVRLGDO�KHLJKWV�WKDW�WKH�/RFXV�SURFHVVRU�XVHV�WR�SURFHVV�DQG�DGMXVW�\RXU�VXUYH\�
GDWD��:H�KDYH�SURYLGHG�VHYHUDO�JHRLG�PRGHOV�LQ�/RFXV��LQFOXGLQJ�*HRLG����IRU�WKH�
86���*6'����IRU�&DQDGD��DQG�(*0����ZRUOGZLGH�FRYHUDJH���'HSHQGLQJ�RQ�WKH�
GDWXP�\RX�VHOHFW��\RX�PD\�KDYH�WKH�RSWLRQ�WR�FKRRVH�EHWZHHQ�VHYHUDO�UHJLRQDO�
PRGHOV��RU�\RX�PD\�EH�UHVWULFWHG�WR�WKH�JOREDO�PRGHO��7KLV�LV�EHFDXVH�HDFK�UHJLRQDO�
PRGHO�LV�UHIHUHQFHG�WR�D�VSHFLILF�GDWXP��,I�\RX�KDYH�PRUH�WKDQ�RQH�RSWLRQ��ZH�
UHFRPPHQG�WKDW�\RX�VHOHFW�D�UHJLRQDO�PRGHO�VLQFH�WKLV�ZLOO�EH�PRUH�DFFXUDWH�IRU�\RXU�
DUHD�

7KH�KHLJKW�GLVSOD\HG�WKURXJKRXW�/RFXV�GHSHQGV�RQ�WKH�V\VWHP�\RX�VHOHFW�KHUH�

7KH�XVH�RI�ORFDO�KHLJKW�V\VWHPV�ZKLFK�YDU\�FRQVLGHUDEO\�IURP�0�6�/��IRU�RUWKRPHWULF�KHLJKWV�PD\�

DGYHUVHO\�DIIHFW�\RXU�UHVXOWV�

$�1RWH�&RQFHUQLQJ�1$'&21

,I�\RX�VHOHFW�D�GDWXP�ZKLFK�XVHV�WKH�1$'&21�WUDQVIRUPDWLRQ��\RX�ZLOO�EH�IRUFHG�WR�
XVH�RUWKRPHWULF�KHLJKWV��7KLV�LV�EHFDXVH�1$'&21�LV�D���'�WUDQVIRUPDWLRQ��DQG�
HOOLSVRLG�KHLJKWV�DUH�WKHUHIRUH�PHDQLQJOHVV�

,W�LV�YHU\�LPSRUWDQW�WKDW�DOO�YHUWLFDO�FRQWURO�KHLJKWV�DUH�EDVHG�RQ�WKH�VDPH�YHUWLFDO�GDWXP��H�J���

1$9'�����0L[LQJ�KHLJKWV�IURP�GLIIHUHQW�YHUWLFDO�GDWXPV�ZLOO�FDXVH�XQSUHGLFWDEOH�DQG�HUURQHRXV�

UHVXOWV�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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7XWRULDO������8VLQJ�WKH�/RFXV�3ODQQLQJ�
0RGXOH
7XWRULDO���

7
X
W
R
U
LD
O��
�

3ODQQLQJ�LV�LPSRUWDQW�IRU�WKH�VXFFHVV�RI�D�*36�SURMHFW��3ODQQLQJ�LQYROYHV�VHOHFWLQJ�\RXU�
FRQWURO�VWDWLRQV��YHULI\LQJ�WKDW�WKH\�DUH�XVDEOH�IRU�*36�REVHUYDWLRQV��VHWWLQJ�QHZ�VWDWLRQV�
LQ�XVDEOH�VLWHV��DQG�HVWDEOLVKLQJ�D�SODQ�IRU�RFFXS\LQJ�WKHVH�VWDWLRQV��$V�PXFK�DV�SRVVLEOH��
ZH�ZDQW�WR�FRQVLGHU�RXU�VXUYH\V�DV�QHWZRUNV�VR�WKDW�ZH�FDQ�XVH�WKH�EHQHILWV�RI�WKH�OHDVW��
VTXDUHV�DGMXVWPHQW�URXWLQH��DQG�SODQ�DFFRUGLQJO\��$Q�LPSRUWDQW�SDUW�RI�WKH�3ODQQLQJ�
SURFHVV�LV�WKH�VFKHGXOLQJ�RI�WKH�REVHUYDWLRQV�DQG�WKH�/RFXV�SODQQLQJ�PRGXOH��:LWK�WKHVH�
URXWLQHV�ZH�FDQ�GHWHUPLQH�WKH�EHVW�WLPHV�IRU�RXU�REVHUYDWLRQV��DQG�LI�ZH�KDYH�REVWUXFWHG�
VLWHV��ZH�FDQ�HQWHU�LQ�WKRVH�REVWUXFWLRQV�JUDSKLFDOO\�DQG�VHH�WKHLU�HIIHFWV�RQ�WKH�VDWHOOLWH�
JHRPHWU\�

�� 6WDUW�WKH�SURJUDP��)URP�WKH�:LQGRZV����RU�17��WDVNEDU��VHOHFW�LQ�RUGHU���6WDUW�
_�3URJUDPV�_�/RFXV�3URFHVVRU�_�0LVVLRQ�3ODQQLQJ��7KH�0LVVLRQ�3ODQQLQJ�VSODVK�
VFUHHQ�GLVSOD\V�IRU�D�PRPHQW�DQG�WKHQ�WKH�PDLQ�SODQQLQJ�ZLQGRZ�ZLOO�DSSHDU�

<RX�FDQ�DOVR�VWDUW�WKH�SURJUDP�IURP�ZLWKLQ�WKH�/RFXV�3URMHFW�0DQDJHU�E\�VHOHFWLQJ�7RROV�IURP�WKH�
3ODQQLQJ�PHQX�

$Q�LQIRUPDWLRQ�ER[�PD\�EH�HQFRXQWHUHG��³:$51,1*��7KH�DOPDQDF�ILOH�LV�RYHU�
���GD\V�ROG�´

:H¶OO�XVH�WKLV�DOPDQDF�DQ\ZD\�IRU�FRQVLVWHQF\�LQ�WKH�WXWRULDO��)RU�\RXU�RZQ�
ZRUN��GRZQORDG�D�PRUH�UHFHQW�DOPDQDF�IURP�/RFXV

7KH�DOPDQDF�ILOH�XVHG�LQ�WKLV�WXWRULDO�LV�FDOOHG�$/0�������DQG�LV�LQVWDOOHG�DXWRPDWLFDOO\�

�� )URP�WKH�SODQQLQJ�PHQX�EDU��VHOHFW�2SHQ�IURP�WKH�6LWH�/LVW�PHQX�
��



��
�� )URP�WKH�ILOH�VHOHFWLRQ�ER[��VHOHFW�WKH�ELQ�IROGHU�WKH�/RFXV�IROGHU�E\�GRXEOH�
FOLFNLQJ�RQ�LW�

�� 6HOHFW�WKH�XVDVLWHV�VSO�ILOH�E\�GRXEOH�FOLFNLQJ�RQ�LW��RU�E\�VLQJOH�FOLFNLQJ�RQ�
LW�DQG�WKHQ�FOLFNLQJ�WKH�2SHQ�EXWWRQ�

�� 7KH�6LWH�(GLWRU�GLDORJ�ER[�RSHQV�OLVWLQJ�86�FLWLHV��ZLWK�$VKWHFK�DV�WKH�
FXUUHQW�ORFDWLRQ��<RX�FDQ�VHOHFW�DQ\�FLW\�RU�FUHDWH�D�QHZ�VLWH��EXW�IRU�WKH�

�)LJXUH�������)LOH�2SHQ�'LDORJ

�)LJXUH�������6HOHFWLQJ�D�6LWHV�)LOH�'LDORJ
�/RFXV�3URFHVVRU�7XWRULDO
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WXWRULDO��XVH�WKH�$VKWHFK��,QF�����VLPSO\�FOLFN�RQ�WKH�6HOHFW�ER[�LQ�WKH�ORZHU�
ULJKW�SRUWLRQ�RI�WKH�6LWH�(GLWRU�GLDORJ�ER[�

0DNH�VXUH�WKDW�WKH�/RFDO�7LPH�*07�RIIVHW�LV�FRUUHFW�IRU�\RXU�WLPH�]RQH��DQG�WKH�WLPH�RI�WKH�\HDU��

7KH�H[DPSOH�VKRZQ�LV�������KRXUV�IRU�3DFLILF�7LPH�LQ�WKH�ZLQWHU��)RU�'D\OLJKW�6DYLQJV�7LPH�LQ�WKH�

VXPPHU��WKLV�YDOXH�VKRXOG�EH�������KRXUV�

�� &OLFN�RQ�WKH�'23�3ORW�EXWWRQ��

$����KRXU�SORW�GLVSOD\V�WKH�QXPEHU�RI�VDWHOOLWHV�DYDLODEOH��DQG�WKH�DVVRFLDWHG�
3RVLWLRQ�'LOXWLRQ�RI�3UHFLVLRQ��3'23��YDOXHV��7KLV�LV�WKH�VLQJOH�PRVW�
LPSRUWDQW�SORW�IRU�SODQQLQJ�RXU�REVHUYDWLRQV��:H�VHH�ERWK�WKH�QXPEHU�RI�
VDWHOOLWHV�DYDLODEOH�DW�DQ\�WLPH��DQG�ZH�DOVR�VHH�WKH�FRUUHVSRQGLQJ�VWUHQJWK�RI�
WKH�VDWHOOLWH�JHRPHWU\��)RU�VWDWLF�VXUYH\V��ZHDN�JHRPHWU\�UHTXLUHV�ORQJHU�
REVHUYDWLRQ��)RU�G\QDPLF�VXUYH\V��ZH�ZDQW�WR�KDYH�D�PLQLPXP�RI���

�)LJXUH�������6LWH�(GLWRU�'LDORJ�%R[
��



��
VDWHOOLWHV�DYDLODEOH�VR�WKDW�ZH�FDQ�UHDVRQDEO\�FRXQW�RQ�KDYLQJ�WKH�DEVROXWH�
PLQLPXP�RI���DQG�VWLOO�DOORZ�IRU�WKH�RFFDVLRQDO�REVWUXFWLRQ�RI�D�VDWHOOLWH�

�� %\�GHIDXOW��WKH�GDWH�LV�VHW�WR�WKH�FXUUHQW�GDWH��)RU�WKLV�WXWRULDO��FKDQJH�WKH�
GDWH�WR�����������

7KH�VPDOOHU�WKH�3'23�YDOXH��WKH�VWURQJHU�WKH�VDWHOOLWH�JHRPHWU\��WKHUHIRUH�DFKLHYLQJ�DFFXUDWH�*36�

PHDVXUHPHQWV�

,Q�RXU�H[DPSOH��ZH�VHH�WKDW�WKHUH�DUH�WZR�SHULRGV�ZKHUH�WKH�3'23�LV���RU�
KLJKHU��/HW¶V�]RRP�LQWR�WKH���KRXU�SHULRG�RI�������WR��������7R�GR�WKLV��PRYH�
!�DQG���DUURZ�EXWWRQV�DERYH�WKH�7LPH�%DU�VR�WKDW�RQO\�WKH�VSDQ�EHWZHHQ�

�)LJXUH�������'23�3ORW�'LVSOD\
�/RFXV�3URFHVVRU�7XWRULDO
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������DQG�������LV�UHG��6LQJOH�FOLFN�LQ�WKH�GLVSOD\�ZLQGRZ�WR�GLVSOD\�)LJXUH�
�����

1RZ�OHW¶V�VHH�ZKDW�WKH�VN\�SORW�ORRNV�OLNH�IRU�WKLV�SHULRG�RI�WLPH��6LPSO\�
FOLFN�RQ�WKH�6N\�3ORW�EXWWRQ�LQ�WKH�WRROEDU�WR�RSHQ�WKH�6N\�3ORW�

�)LJXUH�������=RRPLQJ�LQ�RQ�WKH�'23�3ORW

�)LJXUH�������6N\�3ORW�'LVSOD\
��



���
<RX�FDQ�VHH�WKDW�ZH�KDYH�ORVW�WZR�ORZ�VDWHOOLWHV��:H�RQO\�KDYH�ILYH�
UHPDLQLQJ��)RXU�RI�WKH�ILYH�DUH�OLQHG�XS��VR�WKDW�WKH�JHRPHWU\�LV�ZHDN��7KLV�LV�
QRW�D�JRRG�WLPH�IRU�G\QDPLF�VXUYH\LQJ�DQG�LW�VKRXOG�EH�DYRLGHG��,I�ZH�DUH�
JRLQJ�WR�EH�GRLQJ�VWDWLF�REVHUYDWLRQV�GXULQJ�WKLV�WLPH��ZH�VKRXOG�VFKHGXOH�
WKH�VHVVLRQ�WR�VWDUW�DQG�HQG�ZLWK�JRRG�JHRPHWU\�RQ�HLWKHU�VLGH�RI�WKH�ZHDN�
SHULRG��RU�VFKHGXOH�WKH�VHVVLRQV�WR�DYRLG�WKH�ZHDN�SHULRG�

9DOXHV�RI�3'23�RYHU�����XVXDOO\�IODJ�WLPH�SHULRGV�WKDW�DUH�PDUJLQDO�IRU�*36�VXUYH\LQJ�

6XSSRVH�WKHUH�LV�D�ODUJH�EXLOGLQJ�WR�WKH�QRUWKHDVW�RI�WKH�VXUYH\�VWDWLRQ��/HW¶V�
HQWHU�WKH�REVWUXFWLRQ�DQG�VHH�LWV�HIIHFW�RQ�RXU�JHRPHWU\��&OLFN�WKH�
2EVWUXFWLRQV�EXWWRQ�RQ�WKH�7RROEDU�WR�RSHQ�WKH�2EVWUXFWLRQ�(GLWRU�

(QWHU�WKH�REVWUXFWLRQ�

�� 0RYH�WKH�PRXVH�WR�DERXW����GHJUHHV�RI�D]LPXWK�DQG���GHJUHHV�RI�HOHYDWLRQ�
DQG�FOLFN�

�� 0RYH�WKH�PRXVH�WR�DERXW����GHJUHHV�RI�D]LPXWK�DQG����GHJUHHV�RI�HOHYDWLRQ�
DQG�FOLFN��<RX�VKRXOG�VHH�D�OLQH�EHWZHHQ�WKH�WZR�SRLQWV��,I�QRW��\RX�PD\�QRW�
KDYH�VHOHFWHG�WKH�ILUVW�SRLQW�FRUUHFWO\��WU\�DJDLQ�

�� 0RYH�WKH�PRXVH�WR�DERXW����GHJUHHV�RI�D]LPXWK�DQG����GHJUHHV�RI�HOHYDWLRQ�
DQG�FOLFN�

�� 1H[W��PRYH�WKH�PRXVH�WR����GHJUHHV�RI�D]LPXWK�DQG���GHJUHHV�RI�HOHYDWLRQ�
DQG�FOLFN�

�)LJXUH�������2EVWUXFWLRQ�(GLWRU
�/RFXV�3URFHVVRU�7XWRULDO
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�� )LQDOO\�FOLFN�WKH�)LQLVK�2EVWUXFWLRQ�EXWWRQ�WR�FRPSOHWH�WKH�REVWUXFWLRQ�DQG�
GLVSOD\�LW�DV�D�KDWFK�PDUN�DUHD��)LJXUH�������

�� &OLFN�RQ�WKH�2.�EXWWRQ�WR�GLVSOD\�WKH�6N\SORW�ZLWK�WKH�REVWUXFWLRQ�LQ�YLHZ�

�)LJXUH�������2EVWUXFWLRQ�LQ�3ODFH

�)LJXUH�������6N\�3ORW�$IWHU�(QWHULQJ�DQ�2EVWUXFWLRQ
���



���
7R�VHH�WKH�HIIHFW�RI�WKH�REVWUXFWLRQ�RQ�WKH�3'23��FOLFN�WKH�3'23�3ORW�EXWWRQ��1RWLFH�
WKDW�WKH�'23�OLQH�GLVDSSHDUV��WKH�'23�YDOXH�JRHV�DERYH�RXU�VFDOH��DQG�WKDW�WKH�
QXPEHU�RI�VDWHOOLWHV�GURS�WR���IRU�WKH�HQWLUH�VHVVLRQ��7KLV�LV�QRW�D�JRRG�WLPH�WR�RFFXS\�
WKLV�VWDWLRQ�

�)LJXUH��������'23�3ORW�=RQH�DIWHU�2EVWUXFWLRQ
�/RFXV�3URFHVVRU�7XWRULDO
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7R�JHW�D����KRXU�YLHZ�RI�WKH�'23�3ORW�DQG�VHOHFW�D�EHWWHU�REVHUYDWLRQ�WLPH��FOLFN�WKH�
���+RXU�EXWWRQ�

:LWK�WKH�H[LVWHQFH�RI�WKH�REVWUXFWLRQ��WKHUH�DUH�SHULRGV�RI�SRRU�JHRPHWU\�DURXQG����������������������

���������������������DQG��������,W�ZRXOG�EH�EHWWHU�WR�REVHUYH�WKLV�VWDWLRQ�VRPHWLPH�EHWZHHQ�������DQG�

�������RU�SHUKDSV�EHWZHHQ�������DQG�������

�� 3ULQW�WKH�JUDSK�E\�VHOHFWLQJ�IURP�WKH�6LWH�/LVW�PHQX�

�� 6DYH�WKH�SORW�E\�VHOHFWLQJ�IURP�WKH�6LWH�/LVW�PHQX�

�� ([LW�WKH�SURJUDP�E\�VHOHFWLQJ�([LW�IURP�WKH�6LWH�/LVW�PHQX�

5HIHU�WR�WKH�$SSHQGL[�$��0LVVLRQ�3ODQQLQJ�IRU�IXUWKHU�GHWDLOV�

�)LJXUH�����������+RXU�9LHZ
���
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 �/RFXV�3URFHVVRU�7XWRULDO
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7XWRULDO�������'RZQORDGLQJ�
7XWRULDO���
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/RFXV�5HFHLYHUV�DQG�+DQGKHOG�5HFHLYHUV

<RXU�UHFHLYHU�ZLOO�QRW�FRPH�IURP�WKH�IDFWRU\�ZLWK�DQ\�GDWD�ILOHV��,Q�RUGHU�WR�IROORZ�DORQJ�ZLWK�WKH�

GRZQORDG�VWHSV�\RX�ZLOO�KDYH�WR�KDYH�FROOHFWHG�DW�OHDVW�RQH�GDWD�ILOH�LQ�\RXU�UHFHLYHU��

:H�ZLOO�GRZQORDG�GDWD�LQWR�D�QHZ�SURMHFW��DOWKRXJK�\RX�PD\�DOVR�XVH�/RFXV�'RZQORDG�
ZLWKRXW�D�SURMHFW��

�� 6WDUW�/RFXV�3URFHVVRU�3URMHFW�0DQDJHU��IURP�WKH�6WDUW�PHQX�LQ�:LQGRZV��

�� )URP�WKH�/RFXV�PHQX�OLQH�VHOHFW�1HZ�IURP�WKH�3URMHFW�PHQX��RU�LI�\RX�DUH�MXVW�
VWDUWLQJ�WKH�SURJUDP��VHOHFW�&UHDWH�D�QHZ�SURMHFW�IURP�WKH�VWDUWXS�VFUHHQ��DQG�
WKH�SURJUDP�ZLOO�SUHVHQW�\RX�ZLWK�WKH�1HZ�3URMHFW�ZLQGRZ��&KRRVH�WR�FUHDWH�D�

QHZ�SURMHFW�

�

�)LJXUH�������/RFXV�,QWUR�6FUHHQ
���



���
�� (QWHU�WKH�QDPH�RI�\RXU�SURMHFW��:H�ZLOO�XVH�WKH�SURMHFW�QDPH�'RZQORDG�IRU�
WKH�WXWRULDO��VR�ZH�GRQ¶W�RYHUZULWH�DQ\�H[LVWLQJ�ILOHV�RU�SURMHFWV�

�� 6HOHFW�WKH�&RRUGLQDWHV�6\VWHP�WDE�WR�VHWXS�WKH�SURMHFW¶V�FRRUGLQDWH�V\VWHP��
$V�DQ�H[DPSOH��ZH�DUH�JRLQJ�WR�XVH�&DOLIRUQLD�=RQH���6WDWH�3ODQH����
FRRUGLQDWHV�DQG�RUWKRPHWULF�KHLJKWV��2XU�JHRLG�PRGHO�ZLOO�EH�WKH�1*6�
*HRLG���PRGHO��)RU�\RXU�GDWD��\RX�VKRXOG�XVH�WKH�DSSURSULDWH�6\VWHP�IRU�
\RXU�DUHD��

�)LJXUH�������1HZ�3URMHFW���*HQHUDO�7DE

�)LJXUH�������1HZ�3URMHFW���&RRUGLQDWH�6\VWHP�7DE
�/RFXV�3URFHVVRU�7XWRULDO
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�� 1H[W�VZLWFK�WR�WKH�0LVFHOODQHRXV�WDE�WR�VHW�WKH�SURMHFW¶V�XQLWV�DQG�DFFXUDF\�
WKUHVKROGV��7KH�VFUHHQ�EHORZ�VKRZV�VRPH�H[DPSOH�YDOXHV�

�� :KHQ�\RX�FOLFN�2.�\RX�ZLOO�EH�SURPSWHG�IRU�\RXU�GDWD�VRXUFH�

�� 6HOHFW�$GG�UDZ�GDWD�ILOHV�IURP�UHFHLYHU�

7KH�SURJUDP�ZLOO�WKHQ�GLVSOD\�WKH�/RFXV�'RZQORDG�ZLQGRZ�VKRZLQJ�WKH�ILOHV�LQ�WKH�
FXUUHQW�SURMHFW�GLUHFWRU\�RQ�WKH�ULJKW�VLGH��,I�WKH�GLVSOD\HG�GLUHFWRU\�LV�QRW�ZKHUH�\RX�
ZDQW�WKH�ILOHV�WR�JR��FKDQJH�LW�E\�GRXEOH�FOLFNLQJ�WKH�XS�DUURZ� �LFRQ�LQ�WKH�
GLUHFWRU\�OLVW�DQG�WKH�SXOO�GRZQ�OLVW�ER[�DERYH�LW��LI�QHFHVVDU\�

�� &RQQHFW�WKH�,5�GHYLFH�WR�DQ\�DYDLODEOH�VHULDO�SRUW��

�� 7XUQ�RQ�WKH�/RFXV�UHFHLYHU�RQ�DQG�SRVLWLRQ�LW�ZLWKLQ�VL[�WR�WZHQW\�IRXU�
LQFKHV�RI�WKH�,5�GHYLFH�ZKLFK�VKRXOG�EH�SRLQWHG�DW�WKH�UHFHLYHU¶V�,5�ZLQGRZ�

)RU�EHVW�UHVXOWV��SD\�DWWHQWLRQ�WR�WKH�DOLJQPHQW�RI�WKH�,5�GHYLFHV���5HIHU�WR�&KDSWHU����$GGLQJ�'DWD�

)LOHV��

�)LJXUH�������1HZ�3URMHFW���0LVFHOODQHRXV�7DE

�)LJXUH�������$GG�)LOHV�'LDORJ
���



���
6WHSV�ZLWKLQ�WKH�'RZQORDG�3URJUDP

�� )URP�WKH�SXOO�GRZQ�PHQX��VHOHFW�&RQQHFW�IURP�WKH�)LOH�PHQX�

�� 6HOHFW�WKH�FRP�SRUW�WKDW�\RX�KDYH�FRQQHFWHG�WKH�/RFXV�,5�GHYLFH�WR�

�� &OLFN�RQ�WKH�6HWWLQJV�WDE�DQG�VHOHFW�D�EDXG�UDWH�RI�������

�� &OLFN�WKH�2.�EXWWRQ��

7KH�SURJUDP�VHDUFKHV�IRU�WKH�UHFHLYHU�RQ�WKH�FRP�SRUW�DQG�VHW�WKH�EDXG�WR�
\RXU�VHOHFWHG�UDWH��<RX�ZLOO�VHH�D�FRXSOH�RI�DQLPDWHG�LFRQV��D�IODVKOLJKW�
VHDUFKLQJ�DQG�D�PDJQLI\LQJ�JODVV�H[DPLQLQJ�D�ILOH�IROGHU�DV�WKH�VRIWZDUH�

�)LJXUH�������&RQQHFW�9LD�,5�'LDORJ���6HOHFW�3RUW

�)LJXUH�������&RQQHFW�9LD�,5�'LDORJ���6HWWLQJV
�/RFXV�3URFHVVRU�7XWRULDO
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LQVSHFWV�WKH�UHFHLYHU�PHPRU\��DQG�WKHQ�\RX�ZLOO�VHH�D�OLVW�RI�WKH�ILOHV�RQ�WKH�
UHFHLYHU��7KH�ILOHV�PD\�EH�GLIIHUHQW�WKDQ�VKRZQ�

�� +LJKOLJKW�WKH�ILOHV�\RX�ZLVK�WR�GRZQORDG��WKHQ�GUDJ�DQG�GURS�WKHP�WR�WKH�3&�
3DQH�

�)LJXUH�������5HFHLYHU�)LOHV�/LVWLQJ
���



���
7R�KLJKOLJKW�PXOWLSOH�ILOHV�XVH�WKH��&WUO!�RU��6KLIW!�NH\V�ZKLOH�FOLFNLQJ�ZLWK�WKH�PRXVH�

�� $�FRS\LQJ�ER[�VKRZV�WKH�SHUFHQWDJH�RI�HDFK�ILOH�FRPSOHWHG��:KHQ�WKH�
GRZQORDG�LV�FRPSOHWH��WKH�QHZ�%�DQG�(�ILOHV�DUH�OLVWHG�RQ�WKH�ULJKW�VLGH�RI�
WKH�VFUHHQ�

(DFK�GDWD�ILOH�LQ�WKH�UHFHLYHU�ZLOO�KDYH�D�FRUUHVSRQGLQJ�%�DQG�(�ILOH��<RX�
VKRXOG�DOVR�GRZQORDG�WKH�DOPDQDF�ILOH�LI�\RXUV�LV�RXWGDWHG���PRUH�WKDQ�����

�)LJXUH�������'UDJJLQJ�DQG�'URSSLQJ�D�)LOH
�/RFXV�3URFHVVRU�7XWRULDO
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GD\V�ROG��DQG�SODFH�LW�LQ�WKH�/RFXV�?%,1�GLUHFWRU\�IRU�WKH�PLVVLRQ�SODQQLQJ�
VRIWZDUH�WR�XVH�

,I�\RX�KDYH�RQO\�RQH�UHFHLYHU�DQG�KDYH�QRW�XVHG�D�KDQGKHOG��WKHQ�MXPS�DKHDG�
WR�VWHS����

�� 6HOHFW�6ZLWFK�'DWD�6RXUFH�IURP�WKH�)LOHV�PHQX�

7KH�FXUUHQW�UHFHLYHU�ZLOO�EH�WXUQHG�RII�DQG�WKH�IROORZLQJ�SURPSW��)LJXUH��������ZLOO�
DSSHDU��7KH�QH[W�GHYLFH�FDQ�EH�HLWKHU�DQRWKHU�UHFHLYHU�RU�D�KDQGKHOG��)RU�RXU�
H[DPSOH��ZH�ZLOO�XVH�D�KDQGKHOG�

7XUQ�RQ�WKH�/RFXV�KDQGKHOG�DQG�PDNH�VXUH�WKH�+3���/RFXV�SURJUDP�LV�UXQQLQJ��)RU�
PRUH�LQIRUPDWLRQ�RQ�VWDUWLQJ�WKH�/RFXV�SURJUDP��UHIHU�WR�WKH�/RFXV�6\VWHP�2SHUDWLRQ�
0DQXDO�

�� 3UHVV�WKH�(�.H\�>'1/'@�RQ�WKH�+DQGKHOI

�� 3RLQW�WKH�+3�DW�WKH�,5�GHYLFH�DQG�SUHVV�WKH�%�.H\�>6757@�

�)LJXUH��������'RZQORDG�5HVXOWV

�)LJXUH��������6ZLWFK�'DWD�6RXUFH�0HVVDJH
���



���
��� 1RZ�DFWLYDWH�WKH�FRQQHFWLRQ�E\�FKRRVLQJ�2.�IURP�WKH�6ZLWFK�'DWD�6RXUFH�
0HVVDJH�

7KH�3&�GRZQORDG�SURJUDP�ZLOO�VHDUFK�IRU�WKH�QHZ�GHYLFH�DQG�FKDQJH�WKH�EDXG�UDWH�LI�
QHFHVVDU\��:KHQ�WKH�QHZ�GHYLFH�LV�FRQQHFWHG��WKH�ILOHV�LW�FRQWDLQV�ZLOO�EH�GLVSOD\HG�LQ�
WKH�OHIW�KDOI�RI�WKH�GRZQORDG�ZLQGRZ��'UDJ�DQG�GURS�WKH�DSSURSULDWH�ILOHV�WR�WKH�ULJKW�
VLGH�RI�WKH�VFUHHQ��7KH�KDQGKHOG�ZLOO�DOZD\V�KDYH�RQO\�D�VLQJOH�ILOH�

7KH�FRS\LQJ�ER[�ZLOO�DSSHDU�DQG�VKRZ�WKH�SURJUHVV�RI�WKH�FRS\�

:KHQ�WKH�FRS\�LV�ILQLVKHG�UHSHDW�WKH�DERYH�VWHSV�XVLQJ�6ZLWFK�'DWD�6RXUFH�XQWLO�DOO�
WKH�GHYLFHV�KDYH�GRZQORDGHG�

7KH�KDQGKHOG�ZLOO�GLVFRQQHFW�DIWHU�HDFK�GRZQORDG��7R�UHHVWDEOLVK�D�FRQQHFWLRQ��FKRRVH�³)LOH���

&RQQHFW´�ZKHQ�WKH�QH[W�GHYLFH�LV�LQ�SODFH�DQG�VZLWFKHG�RQ�

,Q�WKLV�H[DPSOH�ZH�KDYH�GRZQORDGHG�RQH�UHFHLYHU�DQG�RQH�KDQGKHOG��,W�ZRXOG�SUREDEO\�EH�PRUH�

HIILFLHQW�WR�GRZQORDG�DOO�WKH�UHFHLYHUV��DQG�WKHQ�GRZQORDG�DOO�WKH�+3���¶V��LI�DQ\���7KHUH�ZRXOG�EH�

OHVV�VZLWFKLQJ�RI�EDXG�UDWHV�DQG�WKH�SURFHVV�VKRXOG�SURFHHG�D�OLWWOH�IDVWHU�

��� :KHQ�DOO�GHYLFHV�KDYH�EHHQ�GRZQORDGHG��VHOHFW�([LW�IURP�WKH�)LOHV�PHQX�

�)LJXUH��������'UDJJLQJ�D�/RFXV�+DQGKHOG�'�)LOH
�/RFXV�3URFHVVRU�7XWRULDO



7XWRULDO���

7
X
W
R
U
LD
O��
�

7KH�GDWD�LV�WKHQ�ORDGHG�LQWR�WKH�SURMHFW�GDWDEDVH�DQG�GLVSOD\HG�LQ�ERWK�D�WLPHOLQH�YLHZ�
DQG�D�ZRUNERRN�YLHZ�DV�VKRZQ�EHORZ�

,I�ZH�KDYH�GRZQORDGHG�DOO�WKH�UHFHLYHUV��DQG�DQ\�+3���¶V��ZH�VKRXOG�EH�UHDG\�WR�
SURFHVV�:KHQ�DOO�WKH�UHFHLYHUV�DQG�WKH�KDQGKHOGV�KDYH�EHHQ�GRZQORDGHG��\RX�DUH�
UHDG\�WR�EHJLQ�SURFHVVLQJ�

�)LJXUH��������'RZQORDGHG�)LOHV�3RSXODWH�3URJUDP�0DQDJHU
���



���
 �/RFXV�3URFHVVRU�7XWRULDO
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7XWRULDO������/RFXV�3URFHVVLQJ��
$GMXVWLQJ��([SRUWLQJ�DQG�5HSRUWLQJ
7XWRULDO���
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$W�WKLV�SRLQW�WKH�GDWD�KDYH�EHHQ�GRZQORDGHG�IURP�WKH�UHFHLYHU�LQWR�D�SURMHFW�GLUHFWRU\�DQG�
ZH�DUH�UHDG\�WR�SURFHVV�WKHP��,I�D�SURMHFW�ILOH�KDG�EHHQ�RSHQHG�EHIRUH�GRZQORDGLQJ�WKH�
UHFHLYHUV��WKH�GDWD�ZRXOG�KDYH�EHHQ�DXWRPDWLFDOO\�LPSRUWHG�LQWR�WKH�SURMHFW�GDWDEDVH�DQG�
ZH�FRXOG�VNLS�WR�VWHS�����+RZHYHU��ZH�DUH�JRLQJ�WR�XVH�GDWD�WKDW�KDYH�DOUHDG\�EHHQ�
GRZQORDGHG�VHSDUDWHO\��VR�ZH�ZLOO�FUHDWH�D�QHZ�SURMHFW�DQG�LPSRUW�WKH�GDWD�IURP�WKH�GLVN�
UDWKHU�WKDQ�IURP�WKH�UHFHLYHU�

�� )URP�WKH�:HOFRPH�WR�/RFXV�GLDORJ�ER[��VHOHFW�&UHDWH�D�QHZ�SURMHFW�

7KLV�RSHQV�WKH�QHZ�SURMHFW�ZLQGRZ�

�� (QWHU�7XWRU�6WDWLF�LQ�WKH�3URMHFW�1DPH�ILHOG��&RPPHQWV��&RPSDQ\��DQG�
&OLHQW�PD\�DOVR�EH�HQWHUHG�DW�WKLV�WLPH��EXW�DUH�QRW�QHFHVVDU\��<RX�PD\�HQWHU�
WKHP�DW�DQ\�WLPH�

)RU�WKH�EHVW�RXWFRPH��XVH�WKH�QDPH�RI�WKH�GLUHFWRU\�LQ�ZKLFK�\RX�SODFHG�\RXU�GDWD�DV�WKH�SURMHFW�QDPH����

�)LJXUH�������:HOFRPH�WR�/RFXV�'LDORJ�ER[
���
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�� &OLFN�RQ�WKH�&RRUGLQDWH�6\VWHP�WDE�

�� 6HOHFW�*ULG�DV�WKH�6\VWHP�7\SH��

�� 6HOHFW�WKH�6WDWH�3ODQH�&RRUGLQDWH������RSWLRQ�LQ�WKH�*ULG�6\VWHP�OLVW�ER[�

�� 6HOHFW�WKH�&DOLIRUQLD��=RQH����RSWLRQ�IURP�WKH�=RQH�OLVW�ER[�

�� &OLFN�WKH�UDGLR�EXWWRQ�QH[W�WR�2UWKRPHWULF�(OHYDWLRQV�XQGHU�+HLJKW�
6\VWHP�

�)LJXUH�������1HZ�3URMHFW�*HQHUDO�7DE
�/RFXV�3URFHVVRU�7XWRULDO
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�� 6HOHFW�WKH�*HRLG���PRGHO�IRU�WKH�86�IURP�WKH�*HRLG�0RGHO�OLVW�ER[��

�� &OLFN�RQ�WKH�0LVFHOODQHRXV�WDE�

��� 6HW�WKH�PLVFHOODQHRXV�VHWWLQJV�DV�VKRZQ�LQ�)LJXUH������

�)LJXUH�������1HZ�3URMHFW�&RRUGLQDWH�6\VWHP�7DE

�)LJXUH�������1HZ�3URMHFW�0LVFHOODQHRXV�7DE
���



���
��� &OLFN�RQ�WKH�2.�EXWWRQ�DQG�\RX�ZLOO�EH�DVNHG�IRU�WKH�ORFDWLRQ�RI�\RXU�GDWD�

��� &OLFN�RQ�WKH�$GG�UDZ�GDWD�ILOHV�IURP�GLVN�EXWWRQ�DQG�WKH�$GG�)LOHV�GLDORJ�
ER[�DSSHDUV�

8VLQJ�WKH�GURS�GRZQ�OLVW�ER[��ILQG�WKH�GDWD�ILOHV�LQ�WKH�7XWRU�6WD?'D\�
�������GLUHFWRU\��$�OLVW�RI�WKH�ILOHV�LQ�WKH�SURMHFW�GLUHFWRU\�VKRXOG�DSSHDU��
6HOHFW�DOO�WKH�ILOHV�E\�FOLFNLQJ�RQ�WKH�ILUVW�ILOHQDPH��DQG�WKHQ�KROGLQJ�WKH�
�6KLIW!�NH\�GRZQ�DQG�FOLFNLQJ�RQ�WKH�ODVW�ILOHQDPH��RU�VHOHFW�DOO�WKH�ILOHV�E\�
SUHVVLQJ�WKH��&WUO!��$!�NH\V����

��� &OLFN�WKH�2SHQ�EXWWRQ��DQG�WKH�7LPH�9LHZ�'LDJUDP�ZLQGRZ�DQG�WKH�
:RUNERRN�3URMHFW�ZLQGRZ�DSSHDU�ZLWK�WKH�2FFXSDWLRQV�WDE�DFWLYH��,Q�WKH�
7LPH�9LHZ�'LDJUDP��\RX�VHH�KRUL]RQWDO�EDQGV�RI�FRORU�DVVRFLDWHG�ZLWK�WKH�
GLIIHUHQW�VLWH�,'¶V��$OO�RFFXSDWLRQV�RI�D�VLWH�DUH�LQ�WKH�VDPH�FRORU��L�H��HDFK�
RFFXSDWLRQ�RI�VLWH�',6&�LV�VKRZQ�LQ�JUHHQ��7KH�DFWXDO�FRORU�PD\�GLIIHU�
VOLJKWO\�RQ�\RXU�PDFKLQH�GXH�WR�V\VWHP�VHWWLQJV��,Q�WKH�2FFXSDWLRQV�WDE�WKH�
DVVRFLDWHG�DQWHQQD�KHLJKWV��VWDUW�DQG�VWRS�WLPHV��DQG�ILOH�QDPHV�IRU�HDFK�
RFFXSDWLRQ�DUH�OLVWHG��

�)LJXUH�������$GG�)LOHV�3URPSW

�)LJXUH�������$GG�)LOHV�'LDORJ
�/RFXV�3URFHVVRU�7XWRULDO
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7KLV�RFFXSDWLRQ�LQIRUPDWLRQ�VKRXOG�EH�YHULILHG�ZLWK�WKH�RSHUDWRU¶V�ILHOG�ORJV��KRZHYHU�IRU�WKLV�

WXWRULDO�ZH�ZLOO�DVVXPH�WKDW�WKH�JLYHQ�LQIRUPDWLRQ�LV�FRUUHFW��7LPH�9LHZ�DVVLJQV�FRORUV�WR�VLWHV�DV�WKH\�

DUH�HQFRXQWHUHG��VR�\RXU�GLVSOD\�PD\�QRW�H[DFWO\�PDWFK�WKH�H[DPSOH�

��� )RU�WKH�EHVW�SRVVLEOH�UHVXOWV��ZH�ZLOO�VHOHFW�D�NQRZQ�VWDWLRQ�WR�VWDUW�RXU�
SURFHVVLQJ��&OLFN�RQ�WKH�&RQWURO�6LWHV�WDE�DQG�WKHQ�FOLFN�RQ�WKH�VPDOO�GRZQ�
DUURZ�WR�WKH�ULJKW�RI�WKH�6LWH�,'�LQSXW�ER[�

�)LJXUH�������3URMHFW�0DQDJHU���6WDWLF�'DWD
���



���
��� 6HOHFW�VLWH�0,66�IURP�WKH�OLVW�E\�FOLFNLQJ�RQ�LW��XVH�WKH�VFUROO�EDU�LI�0,66�LV�
QRW�YLVLEOH�LQ�GURS�PHQX��

�)LJXUH�������6HOHFW�D�&RQWURO�6LWH

R

�)LJXUH�������&RQWURO�6LWH�&RRUGLQDWHV
�/RFXV�3URFHVVRU�7XWRULDO
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��� (GLW�DQ\�FRRUGLQDWH�YDOXHV�E\�GRXEOH�FOLFNLQJ�LQ�WKH�HGLW�ER[�WR�KLJKOLJKW�WKH�
YDOXH�DQG�WKHQ�HQWHULQJ�LQ�WKH�FRUUHFW�YDOXH��JLYHQ�KHUH�LQ�PHWHUV��

� (DVWLQJ �����������

� 1RUWKLQJ ����������

� 2UWKR�+W� ���

0DNH�VXUH�WKH�ODVW�ILHOG�FKDQJHG�LV�QRW�LQ�DFWLYH�HGLW�PRGH��KLJKOLJKWHG��

3URFHVVLQJ�WKH�/RFXV�'DWD

�� 6HOHFW�$OO�IURP�WKH�3URFHVVLQJ�PHQX�RI�WKH�5XQ�PHQX�

7KH�0DS�9LHZ�RSHQV��DQG�/RFXV�3URFHVVRU�SURFHVVHV�WKH�GDWD�YHFWRU�E\�
YHFWRU��,W�SURYLGHV�XV�ZLWK�WKH�VL[�YHFWRUV�PHDVXUHG�EHWZHHQ�RXU���VWDWLRQV�
GXULQJ�WKH�WZR�RFFXSDWLRQ�VHVVLRQV��,Q�WKH�:RUNERRN�ZLQGRZ��WKH�9HFWRUV�
WDE�LV�RQ�WRS��1RWLFH�WKDW�WKH�4$�ILHOGV�DUH�EODQN�IRU�DOO�VL[�YHFWRUV�LQGLFDWLQJ�
WKDW�WKH�VWDQGDUG�HUURUV�DUH�EHORZ�WKH�WKUHVKROG�4$�YDOXHV�DQG�EHOLHYHG�WR�
KDYH�FRUUHFWO\�IL[HG�LQWHJHU�DPELJXLWLHV�

�� $IWHU�SURFHVVLQJ��LQVSHFW�WKH�YHFWRUV�WDE�DQG�0DS�9LHZ�

+LJKHU�WKDQ�H[SHFWHG�VWDQGDUG�HUURU�HVWLPDWHV�DQG�IDLOHG�4$�WHVWV�PD\�LQGLFDWH�WKH�VROXWLRQ�LV�IORDW�

�)LJXUH��������3URFHVVHG�'DWD
���



���
�� :H�QRZ�ZDQW�WR�DGG�PRUH�UDZ�GDWD�IURP�DQRWKHU�GD\��6HOHFW�)URP�'LVN�
IURP�WKH�$GG�*36�5DZ�'DWD�PHQX��LQ�WKH�3URMHFW�PHQX�

�� 6HOHFW�DOO�WKH�ILOHV�LQ�WKH�7XWRU�6WDWLF?'D\��������GLUHFWRU\�

�� 6HOHFW�8QSURFHVVHG�IURP�WKH�3URFHVVLQJ�PHQX�LQ�WKH�5XQ�PHQX�WR�SURFHVV�
RQO\�WKH�QHZ�YHFWRUV��$IWHU�WKH�SURFHVVLQJ�LV�FRPSOHWH�IRU�WKH�WHQ�QHZ�
YHFWRUV��WKH�VFUHHQ�VKRXOG�DSSHDU�VLPLODU�WR�WKH�RQH�EHORZ�

�� &OLFN�RQ�WKH�&RQWURO�6LWHV�WDE��DGG�VLWHV�3$/2�DQG�-����WR�WKH�FRQWURO�OLVW�
DQG�HGLW�WKH�FRRUGLQDWHV�WR�WKH�IROORZLQJ�YDOXHV�

�)LJXUH��������$GGLWLRQDO�'DWD�$GGHG
�/RFXV�3URFHVVRU�7XWRULDO
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� 3$/2 (DVWLQJ �����������

1RUWKLQJ ����������

2UWKR�+W� �����

� -��� (DVWLQJ �����������

1RUWKLQJ ����������

2UWKR�+W� ������

�� 8VLQJ�WKH�ULJKW�VFUROO�EDU�DUURZ�RQ�WKH�ERWWRP�ULJKW�VLGH�RI�WKH�:RUNERRN�
ZLQGRZ��VFUROO�WR�WKH�ULJKW�DQG�WKHQ�FKDQJH�WKH�)L[HG�YDOXHV�WR�1RQH�IRU�
3$/2�DQG�-����

$W�WKLV�VWDJH�ZH�RQO\�ZDQW�WR�KDYH�RQH�VWDWLRQ�IL[HG�VR�WKDW�ZH�FDQ�SHUIRUP�D�³IUHH´�DGMXVWPHQW�RI�WKH�

GDWD�WR�YHULI\�WKH�TXDOLW\�RI�WKH�YHFWRUV�ZLWKRXW�DQ\�LQIOXHQFH�IURP�WKH�FRQWURO�SRVLWLRQV�

�� 6HOHFW�$GMXVWPHQW�IURP�WKH�5XQ�PHQX�WR�UXQ�D�IUHH�DGMXVWPHQW�RI�RXU�
SURFHVVHG�YHFWRUV��7KLV�LV�D�JRRG�FKHFN�WR�VHH�LI�WKHUH�DUH�DQ\�REYLRXV�
EOXQGHUV�

�)LJXUH��������7KUHH�&RQWURO�6LWHV
���



���
�� 0D[LPL]H�WKH�:RUNERRN�ZLQGRZ�E\�FOLFNLQJ�RQ�WKH�EXWWRQ�ZLWK�WKH�VTXDUH�
LQ�WKH�XSSHU�ULJKW�FRUQHU�RI�WKH�ZLQGRZ�

��� 3XW�WKH�FXUVRU�RYHU�WKH�OLQH�EHWZHHQ�WKH�:RUNERRN�WDEV�DQG�WKH�PHVVDJH�
ZLQGRZ�DQG�GUDJ�LW�GRZQ�VR�WKDW�\RX�VHH�DOO����YHFWRUV�

��� &OLFN�RQ�WKH�XS�DUURZ�RI�WKH�PHVVDJH�ZLQGRZ�VFUROO�EDU�WR�WKH�ULJKW�RI�WKH�
PHVVDJH�ZLQGRZ�DW�WKH�ERWWRP�RI�WKH�VFUHHQ�WR�EULQJ�WKH�6WDQGDUG�(UURU�RI�
8QLW�:HLJKW�LQWR�YLHZ��<RXU�VFUHHQ�VKRXOG�DSSHDU�VLPLODU�WR�)LJXUH�������

(YHQ�WKRXJK�ZH�KDYH�WZR�YHFWRUV�WKDW�KDYH�IDLOHG�WKH�WDX�WHVW��WKHLU�UHVLGXDOV�DUH�QRW�ODUJH��DQG�RXU�

6WDQGDUG�(UURU�RI�8QLW�:HLJKW�LV�IDLUO\�FORVH�WR�RQH��VR�ZH�KDYH�QR�REYLRXV�EOXQGHUV�LQ�RXU�GDWD��

$OVR��\RX�FDQ�VHH�WKDW�DOO�WKH�YHFWRUV�PHHW�RXU�DFFXUDF\�VSHFLILFDWLRQV�LQ�WKH�1HWZRUN�5HO��$FFXUDF\�

WDE��KRZHYHU��WKH�FKL�VTXDUH�WHVW�KDV�IDLOHG��7KLV�FRXOG�LQGLFDWH�WKDW�RXU�YHFWRU�HUURU�HVWLPDWHV�DUH�D�

OLWWOH�WRR�RSWLPLVWLF��:H�FDQ�XVH�WKH�6WDQGDUG�(UURU�RI�8QLW�:HLJKW��6�(���DV�DQ�LQLWLDO�JXHVV�WR�VFDOH�

RXU�YHFWRU�XQFHUWDLQWLHV�

��� 6HOHFW�6HWWLQJV�IURP�WKH�3URMHFW�PHQX�

��� 6ZLWFK�WR�WKH�0LVFHOODQHRXV�WDE�

��� 6HW�WKH�3URFHVVHG�YHFWRU�HUURU�VFDOLQJ�IDFWRU�WR������)LJXUH��������

�)LJXUH��������)UHH�$GMXVWPHQW�5HVXOWV
�/RFXV�3URFHVVRU�7XWRULDO
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��� &OLFN�RQ�WKH�2.�EXWWRQ�

:KHQ�FKDQJHV�DUH�PDGH�WR�LWHPV�WKDW�ZRXOG�DIIHFW�WKH�DGMXVWPHQW�RXWFRPH��WKH�$GMXVWPHQW�$QDO\VLV�

DQG�1HWZRUN�5HO��$FFXUDF\�WDEV�DUH�FOHDUHG�

��� 6HOHFW�$GMXVWPHQW�IURP�WKH�5XQ�PHQX�WR�UH�UXQ�WKH�DGMXVWPHQW�ZLWK�WKH�
VFDOHG�HUURU�HVWLPDWHV�

�)LJXUH��������&KDQJLQJ�WKH�3URMHFW�6HWWLQJ

�)LJXUH��������6FDOHG�$GMXVWPHQW�5HVXOWV
���



���
7KH�&KL�VTXDUH�WHVW�KDV�QRZ�EHHQ�SDVVHG��7ZR�YHFWRUV�VWLOO�DUH�VKRZQ�DV�IDLOLQJ�WKH�WDX�WHVW��EXW�WKHLU�

UHVLGXDOV�DUH�YHU\�VPDOO�DQG�WKH�IDLOXUH�LV�GXH�PDLQO\�WR�WKH�VKRUW�OHQJWK�RI�WKH�OLQH��VR�ZH�ZLOO�OHDYH�

WKHP�EH�

��� &OLFN�RQ�WKH�1HWZRUN�5HO��$FFXUDF\�WDE�

$V�VHHQ�LQ�WKH�4$�ILHOG��QR�IDLOXUHV�DUH�OLVWHG��WKXV��DOO�VLWH�SDLUV�KDYH�SDVVHG�WKH�DFFXUDF\�

VSHFLILFDWLRQV�VHW�LQ�WKH�3URMHFW�6HWWLQJV��2XU�DGMXVWPHQW�VKRXOG�EH�FRQVLGHUHG�JRRG�

��� 1RZ�ZH�QHHG�WR�FRQVWUDLQ�RXU�DGMXVWPHQW�WR�WKH�FRQWURO��,I�WKHUH�DUH�
SUREOHPV�DW�WKLV�VWDJH��LW�LQGLFDWHV�D�SUREOHP�ZLWK�WKH�FRQWURO��QRW�WKH�*36�
YHFWRUV�

��� &OLFN�RQ�WKH�&RQWURO�6LWHV�WDE�DQG�IL[�WKH�WZR�UHPDLQLQJ�FRQWURO�VWDWLRQV�LQ�
ERWK�KRUL]RQWDO�DQG�YHUWLFDO��)LJXUH��������

�)LJXUH��������1HWZRUN�5HODWLYH�$FFXUDF\
�/RFXV�3URFHVVRU�7XWRULDO
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��� 6HOHFW�$GMXVWPHQW�IURP�WKH�5XQ�PHQX�WR�UXQ�D�FRQVWUDLQHG�DGMXVWPHQW�
XVLQJ�WKH�WKUHH�KRUL]RQWDO�DQG�YHUWLFDO�FRQWURO�SRLQWV�ZH�KDYH�HQWHUHG�

�)LJXUH��������)L[LQJ�$GGLWLRQDO�&RQWURO�6LWHV

R

�)LJXUH��������&RQVWUDLQHG�$GMXVWPHQW�$QDO\VLV
���



���
��� &OLFN�RQ�WKH�6LWHV�WDE�WR�VHH�WKH�DGMXVWHG�SRVLWLRQV�RI�WKH�SURMHFW�

��� 7R�VHH�WKH�����RU���VLJPD�SRVLWLRQDO�XQFHUWDLQWLHV��ULJKW�FOLFN�RQ�RQH�RI�WKH�
6WG��(UU��FROXPQV�DQG�VHOHFW������)LJXUH��������

�)LJXUH��������$GMXVWHG�6LWH�&RRUGLQDWHV

�)LJXUH������������(UURU
�/RFXV�3URFHVVRU�7XWRULDO
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:H�KDYH�QRZ�ILQLVKHG�RXU�DGMXVWPHQW�DQG�ZLOO�SUREDEO\�ZDQW�WR�H[SRUW�WKH�SURMHFW�
FRRUGLQDWHV�WR�D�FRRUGLQDWH�JHRPHWU\�SDFNDJH��8VLQJ�WKH�H[SRUW�URXWLQH��\RX�VKRXOG�
EH�DEOH�WR�H[SRUW�\RXU�GDWD�LQ�D�IRUPDW�DFFHSWDEOH�WR�DQ\�FRRUGLQDWH�JHRPHWU\�RU�&$'�
SDFNDJH�

([SRUWLQJ�/RFXV�'DWD

�� 6HOHFW�([SRUW�IURP�WKH�3URMHFW�PHQX�IURP�WKH�PDLQ�PHQX�OLQH�

�� ,Q�WKH�6DYH�$V�W\SH�ILHOG�VHOHFW�8VHU�'HILQHG�$6&,,�����WKHQ�FOLFN�WKH�
&XVWRPL]H�EXWWRQ�LQ�WKH�([SRUW�'DWD�GLDORJ�ER[�

�� &OLFN�WKH�1HZ����EXWWRQ�LQ�WKH�8VHU�$6&,,�7HPSODWH�GLDORJ�ER[�

�)LJXUH��������([SRUW�'DWD�8WLOLW\

�)LJXUH��������$6&,,�7HPSODWH�'LDORJ
���



���
�� &OLFN�WKH�UDGLR�EXWWRQ�QH[W�WR�6LWH�'DWD�DQG�HQWHU�LQ�SQHX�DV�WKH�WHPSODWH�
QDPH�

�� &OLFN�WKH�2.�EXWWRQ�

�� &OLFN�RQ�WKH�SOXV�VLJQ�WR�WKH�OHIW�RI�6LWH�'DWD�DQG�WKHQ�GRXEOH�FOLFN�RQ�6LWH�
,'�WR�SXW�WKH�VLWH�,'�ILHOG�LQ�WKH�WHPSODWH�OLVW�

�� &OLFN�RQ�WKH�SOXV�VLJQ�QH[W�WR�*ULG�&RRUG�6\V�

�)LJXUH��������1HZ�7HPSODWH�'LDORJ

�)LJXUH��������3RSXODWLQJ�WKH�7HPSODWH
�/RFXV�3URFHVVRU�7XWRULDO
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�� 'RXEOH�FOLFN�RQ�*ULG�1RUWKLQJ�WR�DGG�LW�WR�WKH�WHPSODWH�OLVW�

�� 'RXEOH�FOLFN�RQ�*ULG�(DVWLQJ�WR�DGG�LW�WR�WKH�WHPSODWH�

�)LJXUH��������$GGLQJ�&RRUGLQDWH�,QIRUPDWLRQ
���



���
��� 6FUROO�GRZQ�XVLQJ�WKH�VFUROOEDU�WR�WKH�ULJKW�RI�WKH�HOHPHQW�OLVW�DQG�GRXEOH�
FOLFN�RQ�2UWKRPHWULF�+HLJKW�WR�DGG�WKH�HOHYDWLRQ�WR�RXU�WHPSODWH�

��� 2XU�WHPSODWH�LV�QRZ�FRPSOHWH��&OLFN�RQ�WKH�2.�EXWWRQ�LQ�WKH�8VHU�'HILQHG�
)RUPDW�GLDORJ�ER[��7KH�8VHU�$6&,,�7HPSODWH�GLDORJ�ER[�UHDSSHDUV�ZLWK�
RXU�QHZ�WHPSODWH�ILOHQDPH�KLJKOLJKWHG�DQG�LWV�HOHPHQWV�OLVWHG�LQ�WKH�
7HPSODWH�9LHZLQJ�OLVW�ER[�

��� &OLFN�2.�WR�VHOHFW�RXU�QHZ�WHPSODWH�

�)LJXUH��������$GGLQJ�+HLJKW�,QIRUPDWLRQ

�)LJXUH��������&RPSOHWHG�$6&,,�7HPSODWH
�/RFXV�3URFHVVRU�7XWRULDO
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7KH�GHIDXOW�H[WHQVLRQ�RI��XGD��XVHU�GHILQHG�$6&,,��ZLOO�EH�XVHG�IRU�WKH�H[WHQVLRQ�RI�RXU�H[SRUW�ILOH��,I�

\RX�ZLVK�WR�XVH�DQRWKHU�H[WHQVLRQ�VXFK�DV��W[W��VLPSO\�FKDQJH�WKH�WKUHH�FKDUDFWHUV�LQ�WKH�2XWSXW�([W�

ILHOG�EHIRUH�FOLFNLQJ�2.�

��� (QWHU�D�QDPH�IRU�\RXU�RXWSXW�SRLQWV�ILOH��)RU�RXU�H[DPSOH��XVH�6WDWSQWV�

��� 8VLQJ�WKH�EURZVLQJ�WRROV�QH[W�WR�WKH�6DYH�LQ��ILHOG��VHOHFW�RXU�6WDWLF�SURMHFW�
GLUHFWRU\�WR�VDYH�WKH�H[SRUWHG�SRLQW�OLVW�

��� &OLFN�WKH�6DYH�EXWWRQ��WR�VDYH�6WDWSQWV�LQ�WKH�SURMHFW�GLUHFWRU\�

8VLQJ�D�WH[W�HGLWRU��RU�D�ZRUG�SURFHVVRU�LQ�WH[W�PRGH��UHDG�LQ�DQG�SULQW�RXW�WKH�VWDWSQWV�XGD�ILOH�WKDW�

ZH�MXVW�FUHDWHG��:H�ZLOO�XVH�WKHVH�FRRUGLQDWH�YDOXHV�LQ�RXU�IROORZLQJ�NLQHPDWLF�WXWRULDO�

��� 6HOHFW�6DYH�IURP�WKH�3URMHFW�PHQX�WR�VDYH�WKH�SURMHFW�

7KH�QH[W�WDVN�WKDW�ZH�PLJKW�ZDQW�WR�GR�LV�FUHDWH�D�UHSRUW�IRU�RXU�FOLHQW��7KH�IROORZLQJ�VWHSV�

DFFRPSOLVK�WKLV�

��� 6HOHFW�5HSRUW�IURP�WKH�3URMHFW�PHQX�

�)LJXUH��������6DYLQJ�WKH�$6&,,�ILOH
���



���
��� 7R�VHH�DOO�WKH�VHFWLRQV�DYDLODEOH�IRU�WKH�UHSRUW��FOLFN�RQ�WKH�SOXV�VLJQ�WR�WKH�
OHIW�RI�$GMXVWPHQW�5HVXOWV�DQG�WKHQ�WR�WKH�OHIW�RI�0LVFHOODQHRXV�

7R�DGG�DQ\�VSHFLILF�HOHPHQW�WR�\RXU�UHSRUW��FOLFN�RQ�WKH�HOHPHQW�LQ�WKH�$YDLODEOH�,WHPV�OLVWV�WR�

KLJKOLJKW�LW��7KHQ�FOLFN�RQ�WKH�$GG!�EXWWRQ�DQG�LW�ZLOO�EH�PRYHG�LQWR�WKH�,WHPV�WR�5HSRUW�OLVW�

��� :H�DUH�JRLQJ�WR�SXW�DOO�WKH�LWHPV�LQWR�WKH�UHSRUW��VR�FOLFN�RQ�WKH�$GG�$OO!!�
EXWWRQ�

,I�\RX�ZLVK�WR�UHPRYH�RQH�RU�WZR�LWHPV��KLJKOLJKW�WKHP�LQ�WKH�,WHPV�WR�5HSRUW�OLVW�DQG�FOLFN�RQ�WKH�

5HPRYH��EXWWRQ�

��� &OLFN�RQ�WKH�2.�EXWWRQ�DQG�WKH�SURJUDP�ZLOO�VKHOO�RXW�WR�WKH�ZRUG�
SURFHVVLQJ�SURJUDP�\RX�VSHFLILHG�LQ�6HWXS�GLDORJ�ER[�

�)LJXUH��������3URMHFW�5HSRUW�'LDORJ

�)LJXUH��������$GGLQJ�$OO�5HSRUW�,WHPV
�/RFXV�3URFHVVRU�7XWRULDO
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7KH�GHIDXOW�ZRUG�SURFHVVRU�LV�WKH�RQH�DVVRFLDWHG�ZLWK�WKH�57)�ILOH�W\SH�RQ�\RXU�V\VWHP��,I�\RX�DUH�

XVLQJ�D�GLIIHUHQW�ZRUG�SURFHVVRU��\RX�VKRXOG�HQWHU�LWV�SDWK�LQ�WKH�3URJUDP�6HWXS�GLDORJ�ER[��7KH�

HDVLHVW�ZD\�LV�WKH�XVH�WKH�HOOLSVHV�EXWWRQ�������DQG�EURZVH�WR�\RXU�SURJUDP�H[HFXWDEOH�ILOH��7KH�

SURJUDP�\RX�VHOHFW�PXVW�EH�DEOH�WR�UHDG�5LFK�7H[W�)RUPDW���57)��ILOHV��H�J���:LQGRZV�:RUGSDG��

��� 3ULQW�\RXU�UHSRUW�DV�LV��HGLW�LW�LI�\RX�ZRXOG�OLNH��DQG�WKHQ�VDYH�LW�LQ�\RXU�ZRUG�
SURFHVVRU¶V�IRUPDW�

��� ([LW�RXW�RI�WKH�ZRUG�SURFHVVLQJ�SURJUDP��

�

�)LJXUH��������3URJUDP�6HWXS�'LDORJ

�)LJXUH��������9LHZLQJ�D�5HSRUW
���



���
2�)LOH�([SRUW

$�VSHFLDO�YHFWRU�ELQDU\�ILOH�FDQ�EH�H[SRUWHG���7KLV�IRUPDW��FDOOHG�DQ�2�ILOH��FDQ�EH�
XVHG�E\�/RFXV�3URFHVVRU�DQG�RWKHU�VRIWZDUH�SDFNDJHV�WKDW�KDQGOH�$VKWHFK�GDWD��7KH�
ODVW�SDUW�RI�WKH�WXWRULDO�LV�WR�H[SRUW�DQ�2�ILOH�WR�EH�XVHG�LQ�DQRWKHU�SURMHFW�ODWHU�LQ�WKLV�
WXWRULDO�VHTXHQFH�

�� 6HOHFW�([SRUW�IURP�WKH�3URMHFW�PHQX�

�� 6HOHFW�WKH�SURMHFW�GLUHFWRU\�6WDWLF�DV�WKH�6DYH�LQ��GLUHFWRU\��DQG�VHOHFW�
$VKWHFK�2�ILOH��2QH�ILOH�SHU�352-(&7���2���LQ�WKH�6DYH�DV�W\SH��ILHOG�
DV�VHHQ�EHORZ�

�� &OLFN�WKH�6DYH�EXWWRQ�DQG�WKH�2�ILOH�ZKLFK�LQFOXGHV�WKH����EDVHOLQHV�ZLOO�EH�
ZULWWHQ�WR�WKH�6WDWLF�GLUHFWRU\��/RFXV�3URFHVVRU�DXWRPDWLFDOO\�JHQHUDWHV�DQ�
2�ILOH�QDPH�

�� 6HOHFW�([LW�IURP�WKH�3URMHFW�PHQX��:H�DUH�GRQH�

:H�VDYHG�WKH�SURMHFW�MXVW�EHIRUH�FUHDWLQJ�RXU�UHSRUW��1RWKLQJ�KDV�FKDQJHG��VR�ZH�GLG�QRW�VDYH�WKH�

SURMHFW�DJDLQ�

�)LJXUH��������([SRUW�'DWD�'LDORJ
�/RFXV�3URFHVVRU�7XWRULDO
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7XWRULDO������.LQHPDWLF�3URFHVVLQJ
7XWRULDO���

��
�

�� )URP�WKH�:HOFRPH�WR�/RFXV�GLDORJ�ER[�VHOHFW�&UHDWH�D�QHZ�SURMHFW�

�� (QWHU�7XWRU�6WRS	JR�LQ�WKH�3URMHFW�1DPH�ILHOG��&RPPHQWV��&RPSDQ\��DQG�
&OLHQW�PD\�DOVR�EH�HQWHUHG�DW�WKLV�WLPH��EXW�DUH�QRW�QHFHVVDU\�

8VH�D�YDOLG�ILOH�RU�GLUHFWRU\�QDPH�DV�\RXU�SURMHFW�QDPH�

�� 6ZLWFK�WR�WKH�&RRUGLQDWH�6\VWHP�WDE�

�)LJXUH�������:HOFRPH�WR�/RFXV�'LDORJ�ER[

�)LJXUH�������1HZ�3URMHFW�*HQHUDO�7DE
���



���
,I�\RX�KDYH�DOUHDG\�GRQH�WKH�6WDWLF�WXWRULDO��WKH�YDOXHV�VKRXOG�DSSHDU�DV�VKRZQ�EHORZ�DQG�\RX�FDQ�

VNLS�WR�VWHS����,I�\RX�DUH�SHUIRUPLQJ�WKLV�WXWRULDO�VHSDUDWHO\��SHUIRUP�VWHSV�����

�� 6HOHFW�*ULG�DV�WKH�6\VWHP�7\SH��)RU�RXU�WXWRULDO�OHW¶V�XVH�*ULG�

�� 6HOHFW�WKH�6WDWH�3ODQH�&RRUGLQDWH������RSWLRQ�LQ�WKH�*ULG�6\VWHP�OLVW�ER[�

�� 6HOHFW�WKH�&DOLIRUQLD��=RQH����RSWLRQ�IURP�WKH�=RQH�OLVW�ER[�

�� &OLFN�WKH�UDGLR�EXWWRQ�QH[W�WR�2UWKRPHWULF�(OHYDWLRQV�XQGHU�+HLJKW�
6\VWHP�

�� 6HOHFW�WKH�*HRLG���PRGHO�IRU�WKH�86�IURP�WKH�*HRLG�0RGHO�OLVW�ER[��

�� 6ZLWFK�WR�WKH�0LVFHOODQHRXV�WDE�

,I�\RX�KDYH�DOUHDG\�GRQH�WKH�6WDWLF�WXWRULDO��WKH�YDOXHV�VKRXOG�DSSHDU�DV�VKRZQ�EHORZ�DQG�\RX�FDQ�

VNLS�WR�VWHS�����,I�\RX�DUH�SHUIRUPLQJ�WKLV�WXWRULDO�VHSDUDWHO\��VHW�WKH�YDOXHV�DV�VKRZQ�LQ�VWHS����

�)LJXUH�������1HZ�3URMHFW�&RRUGLQDWH�6\VWHP�7DE
�/RFXV�3URFHVVRU�7XWRULDO
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��� 6HW�WKH�PLVFHOODQHRXV�VHWWLQJV�DV�VKRZQ�EHORZ�

��� &OLFN�RQ�WKH�2.�EXWWRQ�DQG�\RX�ZLOO�EH�DVNHG�IRU�WKH�ORFDWLRQ�RI�\RXU�GDWD�

��� &OLFN�RQ�WKH�$GG�UDZ�GDWD�ILOHV�IURP�GLVN�EXWWRQ�DQG�WKH�$GG�)LOHV�GLDORJ�
ER[�DSSHDUV�

��� 8VLQJ�WKH�GURS�GRZQ�OLVW�ER[��VHOHFWHG�WKH�GDWD�ILOHV�LQ�WKH�?7XWRUNLQ�
GLUHFWRU\�E\�FOLFNLQJ�RQ�WKH�ILUVW�ILOHQDPH��DQG�WKHQ�KROGLQJ�WKH��6KLIW!�NH\�

�)LJXUH�������1HZ�3URMHFW�0LVFHOODQHRXV�7DE

�)LJXUH�������$GG�)LOHV�'DWD
���



���
GRZQ�DQG�FOLFNLQJ�RQ�WKH�ODVW�ILOHQDPH��RU�VHOHFW�DOO�WKH�ILOHV�E\�SUHVVLQJ�WKH�
�&WUO!��$!�NH\V�

��� &OLFN�WKH�2SHQ�EXWWRQ��WKH�7LPH�9LHZ�'LDJUDP�ZLQGRZ�RSHQV��7KH�ORZHU�
KDOI�RI�WKH�ZLQGRZ�VKRZV�WKH�:RUNERRN�3URMHFW�ZLQGRZ�ZLWK�WKH�DFWLYH�
2FFXSDWLRQV�WDE��7KH�7LPH�9LHZ�'LDJUDP��VKRZV�KRUL]RQWDO�EDQGV�RI�
FRORU�DVVRFLDWHG�ZLWK�WKH�GLIIHUHQW�6LWH�,'¶V��,Q�WKH�2FFXSDWLRQV�WDE�\RX�ZLOO�
VHH�WKH�DVVRFLDWHG�DQWHQQD�KHLJKWV��VWDUW�DQG�VWRS�WLPHV��DQG�ILOH�QDPHV�IRU�
HDFK�RFFXSDWLRQ��

7KH�RFFXSDWLRQ�LQIRUPDWLRQ�VKRXOG�EH�YHULILHG�ZLWK�WKH�RSHUDWRU¶V�ILHOG�ORJV��KRZHYHU�IRU�WKLV�

WXWRULDO�ZH�ZLOO�DVVXPH�WKDW�WKH�JLYHQ�LQIRUPDWLRQ�LV�FRUUHFW�

�

�)LJXUH�������$GG�)LOHV�'LDORJ
�/RFXV�3URFHVVRU�7XWRULDO
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7KLV�NLQHPDWLF�VXUYH\�ZDV�LQLWLDOL]HG�XVLQJ�WKH�LQLWLDOL]HU�EDU��7KH�RFFXSDWLRQ�RI�WKH�
URYHU�UHFHLYHU�RQ�WKH�LQLWLDOL]HU�EDU�LV�ODEHOHG�,1,7��7KH�EDVH�VWDWLRQ�ZKHUH�WKH�
LQLWLDOL]HU�EDU�ZDV�ORFDWHG�DW�LV�(8&���$�NLQHPDWLF�VXUYH\�PXVW�EH�LQLWLDOL]HG�HLWKHU�
E\�D�ILYH�PLQXWH�RFFXSDWLRQ�RI�WKH�URYHU�RQ�WKH�LQLWLDOL]HU�EDU��RU�E\�D�RQH�PLQXWH�
RFFXSDWLRQ�RI�WKH�URYHU�RQ�D�NQRZQ�SRLQW�UHODWLYH�WR�WKH�EDVH�VWDWLRQ��D�NQRZQ�
EDVHOLQH��

��� :H�PXVW�LQGLFDWH�WKH�EDVH�VWDWLRQ�DQG�WKH�URYHU¶V�NQRZQ�FRQWURO�SRLQW��&OLFN��
WKH�&RQWURO�6LWHV�WDE�DQG�WKHQ�FOLFN�RQ�WKH�VPDOO�GRZQ�DUURZ�WR�WKH�ULJKW�RI�
WKH�6LWH�,'�LQSXW�ER[�

�)LJXUH�������3URMHFW�0DQDJHU���.LQHPDWLF�'DWD
���



���
��� 6HOHFW�VLWH�(8&��IURP�WKH�OLVW�E\�FOLFNLQJ�RQ�LW�

��� (GLW�WKH�FRRUGLQDWH�YDOXHV�RI�(8&��E\�GRXEOH�FOLFNLQJ�LQ�WKH�HGLW�ER[HV�WR�
KLJKOLJKW�WKH�YDOXH�DQG�WKHQ�HQWHULQJ�LQ�WKH�FRUUHFW�YDOXHV�JLYHQ�KHUH�LQ�
PHWHUV�

7KHVH�YDOXHV�DUH�IURP�WKH�VWDWSQWV�XGD�ILOH�FUHDWHG�LQ�RXU�VWDWLF�SURFHVVLQJ�WXWRULDO�

� (DVWLQJ �����������

� 1RUWKLQJ ����������

� 2UWKR�+W� �����

,I�ZH�ZHUH�LQLWLDOL]LQJ�RQ�D�NQRZQ�EDVHOLQH��ZH�ZRXOG�DOVR�KDYH�WR�LQGLFDWH�WKH�RWKHU�
VWDWLRQ�GHILQLQJ�WKLV�EDVHOLQH�DV�D�FRQWURO�VLWH��%XW�ZKHQ�XVLQJ�WKH�LQLWLDOL]HU�EDU��ZH�
QHHG�WR�RQO\�LQGLFDWH�WKH�EDVH�VWDWLRQ�DV�D�FRQWURO�VLWH��7KHUH�LV�D�VLWH�IODJ�WKDW�LV�VHW�E\�
WKH�/RFXV�+DQGKHOG�ZKLFK�LQGLFDWHV�WKH�RFFXSDWLRQ�RQ�WKH�LQLWLDOL]HU�EDU��:H�VKRXOG�
FKHFN�WR�PDNH�VXUH�WKDW�WKLV�IODJ�LV�VHW��DQG�LI�QRW��VHW�LW�LQ�WKH�VLWH�SURSHUWLHV�GLDORJ�

��� &OLFN�RQ�WKH�6LWHV�WDE�

��� 5LJKW�FOLFN�RQ�VLWH�,1,7�DQG�VHOHFW�3URSHUWLHV�

�)LJXUH�������6HOHFWLQJ�D�&RQWURO�6LWH
�/RFXV�3URFHVVRU�7XWRULDO
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��� 9HULI\�WKDW�WKHUH�LV�D�FKHFN�PDUN�LQ�WKH�ER[�WR�WKH�OHIW�RI�.LQHPDWLF�
,QLWLDOL]DWLRQ�SRLQW�XVLQJ�,QLWLDOL]HU�%DU�DV�VKRZQ�EHORZ�

��� &OLFN�WKH�2.�EXWWRQ�WR�FOHDU�WKH�GLDORJ�ER[�

��� 6HOHFW�$OO�IURP�WKH�3URFHVVLQJ�PHQX�LQ�WKH�5XQ�PHQX��:KHQ�WKH�SURFHVVLQJ�
LV�FRPSOHWH��ZH�VKRXOG�KDYH�QLQH�YHFWRUV��)LJXUH��������

�)LJXUH�������6HOHFWLQJ�,QLWLDOL]DWLRQ�3RLQW�3URSHUWLHV

�)LJXUH��������9LHZLQJ�,QLWLDOL]DWLRQ�3RLQW�3URSHUWLHV
���



���
:LWK�D�NLQHPDWLF�VXUYH\�OLNH�WKLV�WKHUH�LV�QR�UHGXQGDQF\��DQG�WKXV�QRWKLQJ�WR�DGMXVW��,W�
LV�D�UDGLDO�VXUYH\�RI�VLGHVKRWV��+RZHYHU��LI�ZH�SHUIRUP�D�IUHH�DGMXVWPHQW��WKH�YDOXHV�
XQGHU�WKH�1HWZRUN�5HO��$FFXUDF\��VKRZ�WKDW�WKH�YHFWRU�EHWZHHQ�(8&��DQG������
GRHV�QRW�PHHW�WKH�DFFXUDF\�VSHFLILFDWLRQV�VHW�LQ�WKH�3URMHFW�6HWWLQJV�GLDORJ�ER[��
([SRUW�WKHVH�YHFWRUV�VR�WKDW�ZH�FDQ�XVH�WKHP�ODWHU�LQ�D�FRPELQHG�SURMHFW�DQG�DGMXVW�
WKHP�LQ�D�PRUH�PHDQLQJIXO�VLWXDWLRQ�

��� 6HOHFW�([SRUW�IURP�WKH�3URMHFW�PHQX�

��� ,Q�WKH�([SRUW�'DWD�GLDORJ�ER[��VHOHFW�WKH�6DYH�DV�W\SH��WR�EH�$VKWHFK�2�
ILOH��2QH�ILOH�SHU�352-(&7���2���DV�VKRZQ�EHORZ�

�)LJXUH��������3URFHVVHG�.LQHPDWLF�'DWD
�/RFXV�3URFHVVRU�7XWRULDO
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��� 6HW�WKH�6DYH�LQ��ILHOG�WR�WKH�GLUHFWRU\�\RX�ZDQW�WR�VDYH�WKH�ILOH��)RU�WKH�
H[DPSOH�ZH�ZLOO�XVH�RXU�6WRS	JR�SURMHFW�GLUHFWRU\�

��� &OLFN�WKH�6DYH�EXWWRQ�DQG�WKH�ILOH�ZLOO�EH�ZULWWHQ�WR�WKH�VHOHFWHG�GLUHFWRU\��,Q�
RXU�H[DPSOH��WKH�ILOH�26WRS	J$�����LV�ZULWWHQ�WR�WKH�6WRS	JR�GLUHFWRU\�

��� 6HOHFW�([LW�IURP�WKH�3URMHFW�PHQX�

�)LJXUH��������([SRUW�'DWD�'LDORJ
���



���
 �/RFXV�3URFHVVRU�7XWRULDO
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7XWRULDO������(GLWLQJ�'DWD�DQG�
7URXEOHVKRRWLQJ�7RROV
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7KLV�WXWRULDO�FKDSWHU�PDNHV�XVH�RI�GDWD�JHQHUDWHG�LQ�SUHYLRXV�WXWRULDO�FKDSWHUV��<RX�PD\�QRW�EH�DEOH�WR�GR�

DOO�H[HUFLVHV�XQWLO�&KDSWHUV����DQG����KDYH�EHHQ�FRPSOHWHG�

6LWH�'DWD�(GLWLQJ�DQG�&RPELQLQJ�3URMHFWV�

5DGLDO�VXUYH\LQJ�GRHVQ¶W�SURYLGH�WKH�DELOLW\�WR�FKHFN�RXU�RFFXSDWLRQV�RWKHU�WKDQ�WR�UH�
RFFXS\�WKHP��7KLV�WXWRULDO�ZLOO�GHPRQVWUDWH�WKH�EHVW�ZD\�WR�SHUIRUP�D�UDGLDO�VXUYH\�DQG�
KDYH�VRPH�GHJUHH�RI�FRQILGHQFH�LQ�WKH�UHVXOWV��7KH�GDWD�ZDV�JDWKHUHG�LQ�WKH�ILHOG�ZLWK�D�
VWDWLF�EDVH�VWDWLRQ�VHW�RQ�DQ�XQNQRZQ�QHZ�SRLQW�FDOOHG�3(5,��7KH�URYHU�SURFHHGHG�WR�
RFFXS\�IRXU�H[LVWLQJ�FRQWURO�VLWHV�DQG�WZR�QHZ�VLWHV��HDFK�IRU����WR����PLQXWH�RFFXSDWLRQV�
LQ�QR�SDUWLFXODU�RUGHU��0XOWLSOH�URYHUV�FRXOG�KDYH�EHHQ�HPSOR\HG��EXW�ZHUH�QRW��7KH�
REVHUYDWLRQV�ZLOO�EH�DGMXVWHG�WR�ILW�WR�WKH�H[LVWLQJ�SRLQWV��7KH�VLGH�VKRWV�WR�WKH�QHZ�SRLQWV�
ZLOO�EH�URWDWHG�WR�ILW�WKH�QHZ�V\VWHP�DV�ZHOO��7KH�DGMXVWPHQW�VWDWLVWLFV�VKRXOG�JLYH�XV�D�
VPDOO�GHJUHH�RI�FRQILGHQFH�LQ�RXU�QHZ�VWDWLRQV�ZKLFK�DUH�ODFNLQJ�DQ\�UHGXQGDQW�
REVHUYDWLRQV�RU�UHSHDW�RFFXSDWLRQV�

$W�WKLV�SRLQW�WKH�GDWD�KDYH�EHHQ�GRZQORDGHG�IURP�WKH�UHFHLYHU�LQWR�D�SURMHFW�GLUHFWRU\�DQG�
ZH�DUH�UHDG\�WR�SURFHVV�WKHP��:H�ZLOO�WKHUHIRUH�RSHQ�D�QHZ�SURMHFW�DQG�LPSRUW�WKH�GDWD�
IURP�WKH�GLVN�UDWKHU�WKDQ�IURP�WKH�UHFHLYHU�
���



���
�� &UHDWH�D�QHZ�SURMHFW�FDOOHG�5DGLDO��IROORZLQJ�WKH�VWHSV�LQ�WKH�SUHYLRXV�
FKDSWHU�RQ�NLQHPDWLF�SURFHVVLQJ��8VH�WKH�GDWD�LQ�WKH�7XWRUUDG�GLUHFWRU\�

7KH�JDS�LQ�WKH�EDVH�UHFHLYHU�ZDV�FDXVHG�ZKHQ�WKH�UHFHLYHU��6LWH�3(5,��ZDV�EORZQ�
RYHU�EHFDXVH�,�KDG�IRUJRWWHQ�WR�WLJKWHQ�WKH�WKLUG�OHJ�RI�D�IL[HG�KHLJKW�*36�SROH��:KHQ�
,�QRWLFHG�LW��,�VHW�LW�XS�DJDLQ��WXUQHG�LW�EDFN�RQ��DSSDUHQWO\�LW�KDG�WXUQHG�RII�ZKHQ�LW�KLW�
WKH�JURXQG���DQG�ZHQW�EDFN�WR�ZRUN��,W¶V�DOZD\V�D�JRRG�LGHD�WR�FKHFN�\RXU�EDVH�VWDWLRQ�
IURP�WLPH�WR�WLPH�

7KH�PHVVDJH�LQ�WKH�2XWSXW�ZLQGRZ�LV�WHOOLQJ�XV�WKDW�WKHUH�LV�D�SRVVLEOH�DQWHQQD�KHLJKW�
EOXQGHU�DW�(8&���:H�VHW�WKH�DQWHQQD�KHLJKW�OLPLWV�DW���DQG���PHWHUV�LQ�WKH�SURMHFW�
PLVFHOODQHRXV�VHWWLQJV��DQG�WKH�DQWHQQD�KHLJKW�HQWHUHG�IRU�(8&��ZDV��������,I�������
ZHUH�D�FRUUHFW�KHLJKW��ZH�ZRXOG�VLPSO\�OHDYH�LW��,Q�RXU�FDVH��WKH�DQWHQQD�KHLJKW�
VKRXOG�KDYH�EHHQ�������DQG�ZH�ZLOO�QHHG�WR�FKDQJH�LW���,Q�D�UHDO�VLWXDWLRQ��WKH�DQWHQQD�
KHLJKW�VKRXOG�EH�YHULILHG�E\�WKH�RSHUDWRU¶V�ILHOG�ORJ��

�)LJXUH�������'DWD�1HHGLQJ�5HSDLU
�/RFXV�3URFHVVRU�7XWRULDO
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�� 5LJKW�FOLFN�RQ�WKH�DUHD�ODEHOHG�(8&��LQ�WKH�7LPH�9LHZ�ZLQGRZ�DQG�VHOHFW�
3URSHUWLHV�

�)LJXUH�������6HOHFWLQJ�2FFXSDWLRQ�3URSHUWLHV

�)LJXUH�������9LHZLQJ�2FFXSDWLRQ�3URSHUWLHV
���



���
�� &KDQJH�WKH�9HUWLFDO�2IIVHW��YDOXH�WR�������

7KHUH�DUH�WKUHH�YDOXHV�WKDW�FDQ�EH�HQWHUHG�WR�SURGXFH�DQ�DQWHQQD�KHLJKW��6ODQW��5DGLXV��DQG�9HUW��

2IIVHW��,Q�RXU�FRQYHQWLRQ��WKH�YHUWLFDO�RIIVHW�LV�XVHG�WR�UHSUHVHQW�D�SROH�KHLJKW���IL[HG�KHLJKW���$Q\�

DGGLWLRQDO�WUXH�YHUWLFDO�RIIVHW�FDQ�EH�DGGHG�WR�WKLV�YDOXH��,I�WKH�PHDVXUHPHQW�LV�VODQW��WKH�GHIDXOW�

YDOXH�RI����P�LV�DSSOLHG�LQ�WKH�/RFXV�KDQGKHOG�VRIWZDUH�DQG�UHFRUGHG�LQ�WKH�'�ILOH����,I�DQRWKHU�

UHFHLYHU�W\SH�ZDV�XVHG��WKLV�UDGLXV�ILHOG�VKRXOG�EH�FKDQJHG�DFFRUGLQJO\����,I�D�VODQW�DQG�UDGLXV�LV�

HQWHUHG��WKH�SURJUDP�XVHV�WKH�3\WKDJRUHDQ�7KHRUHP�WR�UHGXFH�WKH�VODQW�WR�D�YHUWLFDO�YDOXH�

�� &OLFN�RQ�WKH�2.�EXWWRQ�WR�DFFHSW�WKH�FKDQJH�

<RX�FDQ�DOVR�FKDQJH�YDOXHV�E\�VLPSO\�GRXEOH�FOLFNLQJ�LQ�WKH�ILHOG�LQ�WKH�:RUNERRN�ZLQGRZ�

FRQWDLQLQJ�WKH�YDOXH�\RX�ZLVK�WR�FKDQJH��DQG�W\SLQJ�LQ�WKH�FRUUHFW�YDOXH�

/RRNLQJ�DW�WKH�7LPH�9LHZ��ZH�VHH�WZR�RFFXSDWLRQV�RI�������,W�ZDV�VXSSRVHG�WR�KDYH�
EHHQ�RQO\�RFFXSLHG�RQFH��/RRNLQJ�DW�WKH�ILHOG�ORJV��RU�WDONLQJ�ZLWK�WKH�RSHUDWRU��ZH�
KDYH�GHWHUPLQHG�WKDW�WKH�VHFRQG�RFFXSDWLRQ�RI������VKRXOG�UHDOO\�EH�VLWH�������:H�
QHHG�WR�FKDQJH�LW�

�)LJXUH�������(GLWLQJ�DQ�$QWHQQD�+HLJKW�%OXQGHU
�/RFXV�3URFHVVRU�7XWRULDO
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�� ,Q�WKH�2FFXSDWLRQV�WDE�RI�WKH�:RUNERRN�ZLQGRZ��GRXEOH�FOLFN�RQ�WKH�
VHFRQG�RFFXSDWLRQ�RI�������DW�����������DQG�FKDQJH�LW�WR������

:KHQ�\RX�KLW�WKH�HQWHU�NH\��RU�FOLFN�RXWVLGH�WKH�ILHOG��WKH�7LPH�9LHZ�DUHD�ZLOO�FKDQJH�FRORU�DQG�
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VXVSHFW�IRU�SRWHQWLDOO\�KLJK�GLVWRUWLRQV��,I�DGGLWLRQDO�YHUWLFDO�FRQWURO�LV�DYDLODEOH�WKH�
SUREOHP�FDQ�EH�PRUH�HDVLO\�LVRODWHG�DQG�HOLPLQDWHG�

)UHH�$GMXVWPHQW�([DPSOHV

7KH�QH[W�H[DPSOHV�DVVXPH�WKDW�\RX�DUH�IDPLOLDU�ZLWK�VWDUWLQJ�D�SURMHFW�DQG�QDYLJDWLQJ�ZLWKLQ�WKH�

VRIWZDUH��,I�\RX�KDYH�SUREOHPV��LW�PD\�PHDQ�WKDW�\RX�QHHG�WR�ZRUN�RQ�WKH�HDUOLHU�WXWRULDOV�D�OLWWOH�

PRUH�

�)LJXUH��������&RQWURO�7LH�$QDO\VLV�7DE
�/RFXV�3URFHVVRU�7XWRULDO
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/HW¶V�WU\�D�FRXSOH�RI�DGMXVWPHQWV�WR�JHW�DFTXDLQWHG�ZLWK�VRPH�RI�WKH�VWDWLVWLFDO�RXWSXWV�
DQG�XQLTXH�DQDO\VLV�WRROV�DYDLODEOH�LQ�WKH�/RFXV�VRIWZDUH��7KH�ILUVW�H[DPSOH�XVHV�D�
SDUW�RI�WKH�7872567$�SURMHFW�

6WDUW�D�QHZ�SURMHFW�QDPHG�µ$GMXVWPHQW¶�DQG�LPSRUW�WKH�UDZ�GDWD�IURP�
«?782567$?'$<�������DQG�?'$<��������7KH�SURMHFW�VKRXOG�EH�VHWXS�IRU�
&DOLIRUQLD�=RQH���6WDWH�3ODQH�&RRUGLQDWH�������DQG�WKH�OLQHDU�XQLWV�VKRXOG�EH�PHWHUV��
2Q�WKH�6,7(6�WDE��XVH�WKH�ULJKW�PRXVH�FOLFN�WR�GHOHWH�DOO�RI�WKH�VLWHV�H[FHSW�3$/2��
',6&��0,66��DQG�-����

7KH�3URMHFW�RFFXSDWLRQV�WDE�VKRXOG�ORRN�VLPLODU�WR�)LJXUH�������

7KH�0DS�9LHZ�VKRXOG�ORRN�VLPLODU�WR�)LJXUH��������

�)LJXUH��������3URMHFW�2FFXSDWLRQV�7DE�

�)LJXUH��������0DS�9LHZ
���



���
6HW�',6&�WR�EH�KHOG�IL[HG�DV�WKH�FRQWURO�VLWH�DQG�SURFHVV�WKH�GDWD��8VH�WKH�IROORZLQJ�
FRRUGLQDWH�IRU�',6&��

(DVWLQJ �����������

1RUWKLQJ ����������

2UWKR��+W� �����

7KH�YHFWRUV�WDE�ZLOO�ORRN�OLNH�)LJXUH�������

$GMXVW�WKH�GDWD�KROGLQJ�',6&�IL[HG�

)LQGLQJ�DQ�$QWHQQD�+HLJKW�%OXQGHU

7KLV�QHWZRUN�LV�GHVLJQHG�WR�PLQLPL]H�WKH�RFFXSDWLRQV��)URP�WKH�9HFWRU�LQIR�RU�7LPH�
9LHZ�ZH�FDQ�VHH�WKDW�6WDWLRQV�',6&�DQG�0,66�DUH�RFFXSLHG�PRUH�WKDQ�RQFH��7KLV�LV�D�
UHTXLUHPHQW�IRU�EOXQGHU�GHWHFWLRQ�XQOHVV�WKH�VWDWLRQ�FRRUGLQDWHV�DUH�NQRZQ��&RQWURO�
3RLQWV���$OVR�LPSRUWDQW�IRU�VHHLQJ�EOXQGHUV�LV�WR�DSSO\�DSSURSULDWH�DFFXUDF\�
H[SHFWDWLRQV��)RU�WKLV�H[DPSOH�OHW¶V�DSSO\�D�KRUL]RQWDO�DFFXUDF\�RI�����P����SSP�DQG�
D�YHUWLFDO�DFFXUDF\�RI�����P����SSP�LQ�WKH�0LVFHOODQHRXV�WDE�RI�WKH�3URMHFW�6HWWLQJV�
GLDORJ�ER[�

�)LJXUH��������9HFWRUV�7DE

�)LJXUH��������$GMXVWPHQW�$QDO\VLV�7DE
�/RFXV�3URFHVVRU�7XWRULDO
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7KHUH�DUH�WZR�SUREOHPV�ZKLFK�DUH�YHU\�FRPPRQ�LQ�*36�QHWZRUNV�DQG�WKDW�FDQ�EH�
XVHG�WR�LOOXVWUDWH�KRZ�WKH�$GMXVWPHQW�$QDO\VLV�7DE�LV�XVHG�WR�GHWHFW�WKHP��2QH�RI�WKH�
PRVW�FRPPRQ�SUREOHPV�LV�DQ�LQFRUUHFW�+�,���7KHUH�DUH�PDQ\�SODFHV�ZKHUH�WKH�+�,�
YDOXHV�FDQ�EH�FRUUXSWHG��7\SLFDO�SUREOHP�DUHDV�ZRXOG�EH�ZKHQ�WKH�LQIRUPDWLRQ�LV�
PHDVXUHG�DQG�UHFRUGHG�LQ�WKH�ILHOG�DQG�ZKHQ�HQWHUHG�LQ�WKH�RIILFH��$�VHFRQG�FRPPRQ�
SUREOHP�LV�ZKHQ�D�EDVHOLQH�VLPSO\�GRHVQ¶W�ILW��7KLV�FDQ�EH�FDXVHG�E\�WKLQJV�OLNH�XVLQJ�
DQ�LQFRUUHFW�VHHG�SRVLWLRQ��LQFRUUHFWO\�GHWHUPLQHG�LQWHJHU�DPELJXLWLHV��XVH�RI�IORDW�
SRVLWLRQV��HWF�

/HW¶V�WDNH�D�ORRN�DW�WKH�ILUVW�FDVH��6LQFH�WKLV�LV�WKH�PRVW�FRPPRQ�RI�DOO�HUURU�VRXUFHV��
/2&86�ZDV�GHVLJQHG�WR�DVVLVW�LQ�GHWHFWLRQ�LQ�LW¶V�)LHOG�/RJ�GHVLJQ��3UH�3URFHVVLQJ�
$QDO\VLV��DQG�DXWRPDWLF�EOXQGHU�GHWHFWLRQ��$OVR�DYDLODEOH�IRU�GHWHFWLRQ�XQGHU�JLYHQ�
FRQGLWLRQV�DUH�WKH�5HSHDW�%DVHOLQH�$QDO\VLV�DQG�/RRS�&ORVXUH�7HVWLQJ��(YHQ�ZLWK�DOO�
WKHVH�WRRO�ZH�ZLOO�ILQG�WKH�FDVH�ZKHUH�WKH�+�,��HUURU�LV�SUHVHQW�LQ�WKH�QHWZRUN��

/HW¶V�FUHDWH�D�H[DPSOH��5HPHPEHU�WKDW�D�UHTXLUHPHQW�IRU�GHWHFWLQJ�HUURUV�LQ�WKH�
$GMXVWPHQW�$QDO\VLV�LV�WKDW�WKH�VWDWLRQ�LV�REVHUYHG�WZLFH��2QO\�WZR�VWDWLRQV�LQ�RXU�
H[DPSOH�QHWZRUN�PHHW�WKLV�FRQGLWLRQV���0,66�	�',6&��1RWH�WKDW�QHLWKHU�RI�WKHVH�
VWDWLRQV�ZHUH�XVHG�LQ�UHSHDW�EDVHOLQHV�VR�RQH�RI�RXU�HUURU�FKHFNLQJ�WRROV�LV�QRW�
DSSOLFDEOH����5HYLHZ�RI�WKH�FXUUHQW�YHFWRU�XQFHUWDLQWLHV�VKRZV�WKDW�DOO�EDVHOLQHV�ZHUH�
SURFHVVHG�DQG�DFFHSWLQJ�WKH�VPDOO�6WDQGDUG�(UURUV��DUH�EHOLHYHG�WR�KDYH�FRUUHFW�
DPELJXLW\�UHVROXWLRQV��1HWZRUN�UHVLGXDOV�DUH�VPDOO�LQGLFDWLQJ�LQWHUQDO�FRQIRUPLW\��
:H�ZLOO�UHIHU�WR�WKLV�DV�WKH�QHWZRUN�EDVH�VWDWH�

�)LJXUH��������&KDQJLQJ�WKH�'HVLUHG�$FFXUDF\
���



���
7KH�HDVLHVW�ZD\�WR�LQGXFH�D�+�,��HUURU�LV�LQ�WKH�2FFXSDWLRQV�7DE��$IWHU�HQWHULQJ�WKLV�
WDE��,�HQWHUHG�DQ�LQFRUUHFW�9HUWLFDO�$QWHQQD�2IIVHW�RI�������P�IRU�WKH�VHFRQG�
RFFXSDWLRQ�RI�VWDWLRQ�0,66������

7KLV�FKDQJH�DIIHFWV�WKH�FRPSXWHG�9HFWRUV�ZKLFK�DUH�*URXQG�WR�*URXQG��7KH�VLWH�
SRVLWLRQ�LV�OLNHZLVH�FKDQJHG�DQG�WKH�QHWZRUN�DGMXVWPHQW�LV�YRLG��7KHVH�FKDQJHV�FDQ�
EH�VHHQ�LQ�WKH�UHVSHFWLYH�ZRUNERRN�WDEV��$IWHU�WKH�+�,��FKDQJH�LW�LV�QHFHVVDU\�WR�
UHSURFHVV�WKH�FRUUHVSRQGLQJ�YHFWRUV��7KH�RSWLRQ�³3URFHVV�1HZ´�FDQ�EH�XVHG�WR�
UHSURFHVV�WKH�FKDQJHG�EDVHOLQHV��7KH�QHZ�YHFWRUV�DUH�OLVWHG�LQ�WKH�IROORZLQJ�WDEOH�

5HYLHZ�RI�WKH�YHFWRU�VWDWLVWLFV�DJDLQ�GHPRQVWUDWHV�WKDW�WKH�EDVHOLQHV�ZHUH�UHVROYHG�WR�
WKH�H[SHFWHG�SUHFLVLRQ�

2QH�RI�WKH�WRROV�DYDLODEOH�IRU�UHYLHZLQJ�XQDGMXVWHG�YHFWRUV�LV�WKH�/RRS�&ORVXUHV�7DE��
7KHUH�DUH�WKUHH�VPDOO�ORRSV�ZKLFK�LQFOXGH�VWDWLRQV�0,66��7KH�IROORZLQJ�WDEOH�OLVWV�WKH�
UHVXOWV�IURP�WKH�ORRS�WHVWV�

�)LJXUH��������,QWURGXFLQJ�DQ�(UURU

�)LJXUH��������5HSURFHVVHG�9HFWRUV
�/RFXV�3URFHVVRU�7XWRULDO
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)URP�WKHVH�ZH�FDQ�VHH�WKDW�WZR�RI�WKH�WHVWV�VKRZ�D�SUREOHP��8QOHVV�DOO�ORRSV�DUH�
FKHFNHG���D�GDXQWLQJ�WDVN�IRU�ODUJH�QHWZRUNV���LW�FDQ�EH�VHHQ�WKDW�DQ�DQWHQQD�UHODWHG�
SUREOHP�FDQ�HDVLO\�EH�SURSDJDWHG�LQWR�D�QHWZRUN��

1RZ�UHDGMXVW�WKH�QHWZRUN��KROGLQJ�',6&�IL[HG�DV�EHIRUH��$IWHU�WKH�UHDGMXVWPHQW�VHW�
WKH�$GMXVWPHQW�$QDO\VLV�WR�GLVSOD\�(18�ZLWK�VWDQGDUG�UHVLGXDOV��$OVR��VRUW�WKH�
YHFWRUV�XVLQJ�WKH�/HQJWK�6WG��5HV��&ROXPQ��7KLV�DOORZV�XV�WR�YLHZ�WKH�ZRUVW�ILWWLQJ�
YHFWRUV�ILUVW��1RWH�WKDW�DOO�RI�WKHVH�EDVHOLQHV�DUH�QRW�RI�FRPSDUDWLYH�OHQJWK��7KH�
QRUPDOL]HG�UHVLGXDOV��ZKLFK�FDQ�WDNH�LQWR�DFFRXQW�WKH�YDU\LQJ�GLVWDQFHV�FDQ�EH�D�YHU\�
XVHIXO�WRRO�IRU�DQDO\VLV�RI�ODUJH�QHWZRUNV��EXW�EH�FDUHIXO�VRPHWLPHV�D�YDOXH�RI���RU�
PRUH�FDQ�WUDQVODWH�WR�FHQWLPHWHUV�RU�PLOOLPHWHUV�ZKLFK�PD\�EH�SHUIHFWO\�DFFHSWDEOH�
IRU�\RXU�SURMHFW��7KH�IROORZLQJ�WDEOH�OLVWV�WKH�DGMXVWPHQW�RXWSXW�

7KH�KLJKHVW�UHVLGXDO�RFFXUV�LQ�WKH�EDVHOLQH�EHWZHHQ�VWDWLRQV�3$/2�	�0,66��1RWH�
DOVR�WKDW�WKH�8S�FRPSRQHQW�FRQWDLQV�D�PDMRULW\�RI�WKH�GLVWDQFH�HUURU�������PHWHUV��
6XVSHFWLQJ�DQ�+�,��HUURU�PD\�EH�SUHVHQW��VRUW�WKH�DGMXVWPHQW�RQ�WKH�8S�UHVLGXDO��
)LJXUH�������VKRZV�WKH�UHRUGHUHG�EDVHOLQHV�

�)LJXUH��������/RRS�&ORVXUH�5HVXOWV

�)LJXUH��������1HZ�$GMXVWPHQW�2XWSXW
���



���
:H�FDQ�VHH�WKDW�WKH�ILUVW�WZR�EDVHOLQHV�ZLWK�WKH�ODUJHVW�8S�FRPSRQHQW�UHVLGXDOV�
LQFOXGH�WKH�VWDWLRQ�0,66��7KLV�LV�D�VWURQJ�SRLQWHU�WKDW�WKLV�VWDWLRQ�LV�VXVSHFW��$QRWKHU�
FOXH�LV�WKH�WLPH�DVVRFLDWHG�ZLWK�WKH�KLJKHVW�8S�UHVLGXDO��7KLV�SRLQWV�WR�WKH�VHFRQG�
RFFXSDWLRQ��+RSHIXOO\�D�FDUHIXO�H[DPLQDWLRQ�RI�ILHOG�ORJV��'�ILOHV��DQG�DQ\�RWKHU�
DYDLODEOH�LQIRUPDWLRQ�ZLOO�UHVXOW�LQ�ILQGLQJ�WKH�EOXQGHU��,I�QRW�WKH�QH[W�RSWLRQ�LV�WR�
UHPRYH�WKH�VXVSHFW�YHFWRUV�

8VLQJ�WKH�ULJKW�PRXVH�FOLFN�LQ�WKH�$GMXVWPHQW�$QDO\VLV�WDE��EHJLQ�E\�H[FOXGLQJ�WKH�
VXVSHFW�EDVHOLQH��7KH�VRIWZDUH�ZLOO�DXWRPDWLFDOO\�UHDGMXVW�WKH�QHWZRUN�DQG�RXWSXW�
QHZ�VWDWLVWLFV��%RWK�WKH�7DX�7HVWV�DQG�WKH�9DULDQFH�RI�8QLW�:HLJKW�LQGLFDWRUV�IDLO�
DJDLQ��7KH�QH[W�KLJKHVW�YHFWRU�LV�WKHQ�H[FOXGHG�DQG�WKH�QHWZRUN�UHDGMXVWV��7KH�UHVXOWV�
RI�WKLV�DGMXVWPHQW�DUH�ERWK�SDVVLQJ�RI�WKH�7DX�7HVWV�IRU�DOO�EDVHOLQHV�DQG�D�UHDVRQDEOH�
9DULDQFH�RI�8QLW�:HLJKW�FORVHU�WR����7KLV�LQGLFDWHV�WKDW�WKH�SUREOHP�KDV�EHHQ�
HOLPLQDWHG��7KH�QH[W�VWHS�LV�WR�EHJLQ�UH�LQFOXGLQJ�EDVHOLQHV�RQH�DW�D�WLPH��DQG�
HYDOXDWLQJ�WKHLU�HIIHFW��5H�LQFOXGLQJ�HLWKHU�RI�RXU�H[FOXGHG�EDVHOLQHV�UHVXOWV�LQ�KLJK�
VWDWLVWLFDO�IDLOXUHV�WKXV�WKH�QHWZRUN�PXVW�EH�HYDOXDWHG�IRU�DFFHSWDQFH�ZLWKRXW�WKH�
H[FOXGHG�YHFWRUV��5HYLHZLQJ�P\�VLWH�PDS�,�VHH�WKDW�ZLWKRXW�WKHVH�RFFXSDWLRQV�DOO�
VWDWLRQV�KDYH�RQO\�D�VLQJOH�RFFXSDWLRQ�WKXV�KDYLQJ�QR�UHGXQGDQW�FKHFNV��,W�LV�
DGYLVDEOH�WR�UHLQIRUFH�WKH�QHWZRUN�ZLWK�PRUH�ILHOG�REVHUYDWLRQV�RU�XVH�H[LVWLQJ�GDWD�
IURP�DQRWKHU�SURMHFW�LI�SRVVLEOH�

<RX�FDQ�VHH�IURP�WKLV�H[DPSOH�WKDW�WKH�$GMXVWPHQW�$QDO\VLV�WRRO�LV�DQ�HIIHFWLYH�ZD\�
WR�WURXEOH�VKRRW�D�QHWZRUN��,�EHOLHYH�WKDW�IRU�ODUJHU�SURMHFWV�LW�PD\�EH�PXFK�HDVLHU�WR�
XVH�WKDQ�WKH�/RRS�&ORVXUH�WHVWLQJ��,�UHFRPPHQG�WKDW�\RX�H[SHULPHQW�ZLWK�WKH�YDULRXV�
GLVSOD\�RSWLRQV�DV�HDFK�PD\�EH�PRUH�XVHIXO�XQGHU�D�JLYHQ�VHW�RI�FRQGLWLRQV��<RX�
VKRXOG�DOVR�UHYLHZ�WKH�DGMXVWPHQW�VWDWLVWLFV�SUHVHQWHG�LQ�WKH�PHVVDJH�ZLQGRZ��QDPHO\�
WKH�9DULDQFH�RI�8QLW�:HLJKW�DQG�&KL�6TXDUH�WHVW��7KHVH�YDOXHV�EHFRPH�PRUH�XVHIXO�
ZKHQ�DQDO\]LQJ�ODUJHU�QHWZRUNV��)RU�D�EHWWHU�XQGHUVWDQGLQJ�RI�ZKDW�WKHVH�YDOXHV�
UHSUHVHQW��ORRN�LQ�WKH�KHOS�VHFWLRQ�DQG�H[SHULPHQW�ZLWK�ZKDW�KDSSHQV�ZKHQ�\RX�
LQWURGXFH�HUURUV�LQWR�RXU�H[DPSOH�QHWZRUNV��

�)LJXUH��������5HRUGHUHG�%DVHOLQHV
�/RFXV�3URFHVVRU�7XWRULDO



7XWRULDO���

7
X
W
R
U
LD
O��
�

/HWV�PRYH�RQ�WR�WKH�VHFRQG�H[DPSOH��5HPRYH�WKH�+�,��HUURU�LQGXFHG�LQ�WKH�SUHFHGLQJ�
H[DPSOH��LQFOXGH�WKH�H[FOXGHG�YHFWRUV��UH�FRPSXWH�WKH�EDVHOLQHV��DQG�UHDGMXVW�WKH�
QHWZRUN��7KLV�VKRXOG�EULQJ�RXU�SURMHFW�EDFN�WR�WKH�EDVH�VWDWH��
���



��� �/RFXV�3URFHVVRU�7XWRULDO
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0LVVLRQ�3ODQQLQJ
0LVVLRQ�3OD

0
LVVLR
Q
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,QWURGXFWLRQ

7KLV�FKDSWHU�GHVFULEHV�WKH�SODQQLQJ�RSHUDWLRQV�WR�SHUIRUP�LQ�WKH�RIILFH�SULRU�WR�FROOHFWLQJ�
GDWD�LQ�WKH�ILHOG��(IILFLHQW�ILHOG�RSHUDWLRQV�UHTXLUH�SULRU�NQRZOHGJH�RI�VDWHOOLWH�DYDLODELOLW\�
DQG�FRQILJXUDWLRQ��WKDW�LV��DFFXUDWH�GDWD�LV�REWDLQHG�PRUH�TXLFNO\�ZKHQ�PRUH�VDWHOOLWHV�DUH�
ZLGHO\�GLVSHUVHG�DFURVV�WKH�VN\�DW�KLJKHU�HOHYDWLRQV��

)RU�H[DPSOH��WKHUH�PD\�EH�WLPHV�ZKHQ�IHZHU�WKDQ�IRXU�VDWHOOLWHV�DUH�DYDLODEOH��RU��DOO�WKH�
DYDLODEOH�VDWHOOLWHV�PD\�EH�FOXVWHUHG�LQ�RQH�VPDOO�DUHD�RI�WKH�VN\��L�H���SRRU�JHRPHWU\���RU��
VRPH�VLWHV�PD\�EH�QHDU�EXLOGLQJV�RU�VWUXFWXUHV�WKDW�REVWUXFW�VDWHOOLWH�YLVLELOLW\��

0LVVLRQ�3ODQQLQJ�OHWV�\RX�GHWHUPLQH�RSWLPXP�WLPHV�IRU�GDWD�FROOHFWLRQ��DQG�VHW�XS�YDULRXV�
SDUDPHWHUV�DQG�FRQVWUDLQWV�

� 'HWHUPLQH�'23��GLOXWLRQ�RI�SUHFLVLRQ��IRU�D�VHOHFWHG�VLWH�GXULQJ�D�VSHFLILHG�
WLPH�LQWHUYDO

� 'HILQH�REVWUXFWLRQV��LI�DQ\��DW�VHOHFWHG�VLWHV
� 'HWHUPLQH�WKH�QXPEHU�RI�VDWHOOLWHV�DYDLODEOH�DW�D�VHOHFWHG�VLWH�DW�D�VHOHFWHG�

WLPH

,GHDOO\��\RX�VKRXOG�SODQ�\RXU�SURMHFW�VR�\RX�KDYH�DW�OHDVW�IRXU�VDWHOOLWHV�ZLGHO\�GLVSHUVHG�
DFURVV�WKH�VN\�WKURXJKRXW�WKH�GDWD�FROOHFWLRQ�SHULRG����,I�\RX�DUH�GRLQJ�D�NLQHPDWLF�VXUYH\��
ILYH�VDWHOOLWHV�PXVW�EH�YLVLEOH�DW�DOO�WLPHV�GXULQJ�WKH�VXUYH\�

$OPDQDF�)LOHV

$�FXUUHQW�DOPDQDF�LV�LPSRUWDQW�IRU�DFFXUDWH�SODQQLQJ����0LVVLRQ�3ODQQLQJ�ZDUQV�WKH�XVHU�
ZKHQ�DQ�DOPDQDF�ILOH�LV�ROGHU�WKDQ����GD\V�IURP�WKH�SODQQLQJ�GDWH��$OWKRXJK�\RX�FDQ�XVH�
0LVVLRQ�3ODQQLQJ�ZLWK�DQ�DOPDQDF�ILOH�ROGHU�WKDQ����GD\V��EH�DZDUH�WKH�DOPDQDF�
LQIRUPDWLRQ�ZLOO�QRW�EH�FXUUHQW��WKXV�VDWHOOLWH�RUELWV�DQG�KHDOWK�PD\EH�LQFRUUHFW�

7KH�*36�UHFHLYHU�FRQWLQXRXVO\�XSGDWHV�LWV�LQWHUQDO�DOPDQDF�ILOH�DV�LW�FROOHFWV�GDWD��<RX�
FDQ�REWDLQ�D�FXUUHQW�DOPDQDF�ILOH�E\�FROOHFWLQJ�GDWD�IRU�DW�OHDVW����PLQXWHV��WKHQ�
GRZQORDGLQJ�WKH�DOPDQDF�ILOH�IURP�WKH�UHFHLYHU��%\�GHIDXOW��0LVVLRQ�3ODQQLQJ�XVHV�WKH�
ODWHVW�DOPDQDF�ILOH�DYDLODEOH�LQ�WKH�/RFXV�ELQ�IROGHU��XQOHVV�\RX�FKDQJH�WKH�IROGHU�RU�
DOPDQDF�ILOH�XVLQJ�WKH�6DWHOOLWH�&RQILJXUDWLRQ�GLDORJ�ER[�

%H�DZDUH�WKDW�WKH�DOPDQDF�FKDQJHV�FRQVWDQWO\��DQG�D�JLYHQ�DOPDQDF�EHFRPHV�LQYDOLG�RYHU�
WLPH��<RX�FDQ�WHOO�WKH�GDWH�RI�WKH�DOPDQDF�IURP�WKH�ILOH�QDPH��)RU�H[DPSOH��D�W\SLFDO�
DOPDQDF�ILOH�PLJKW�EH�QDPHG�DOP���������ZKHUH�DOP�LQGLFDWHV�WKH�ILOH�LV�DQ�DOPDQDF�����
LQGLFDWHV�WKH�\HDU��DQG�����LV�WKH�GD\�RI�WKH�\HDU����
QQLQJ �$��



$��
,Q�DFWXDO�SUDFWLFH��\RX�ZRXOG�DOZD\V�XVH�D�FXUUHQW�DOPDQDF��ZKLFK�\RX�FDQ�REWDLQ�LQ�
HLWKHU�RI�WZR�ZD\V�

� &DOO�&XVWRPHU�6XSSRUW��&XVWRPHU�6XSSRUW�ZLOO�VHQG�\RX�D�FXUUHQW�
DOPDQDF�YLD�H�PDLO�

� 6HW�XS�\RXU�*36�UHFHLYHU�DQG�FROOHFW�GDWD�IRU�DERXW����PLQXWHV��7KH�
UHFHLYHU�DXWRPDWLFDOO\�JHQHUDWHV�D�FXUUHQW�DOPDQDF�XVLQJ�GDWD�UHFHLYHG�
IURP�WKH�VDWHOOLWHV��<RX�FDQ�WKHQ�GRZQORDG�WKLV�DOPDQDF�WR�\RXU�3&�DV�
GHVFULEHG�HOVHZKHUH�LQ�WKLV�PDQXDO�

:KHQ�WR�XVH�0LVVLRQ�3ODQQLQJ

7KH�XVDJH�RI�0LVVLRQ�3ODQQLQJ�GHSHQGV�RQ�WKH�W\SH�RI�VXUYH\�DQG�REVWUXFWLRQV�WKDW�
PD\�H[LVW�DW�DQ\�RI�WKH�VLWHV�LQ�WKH�SURMHFW��

7KHUH�DUH�VRPH�ORFDWLRQV�DQG�SHULRGV�ZKHQ�VDWHOOLWH�DYDLODELOLW\�DQG�JHRPHWU\�DUH�
SRRU��KRZHYHU��WKH�ORFDWLRQV�DUH�JHQHUDOO\�ORFDOL]HG��DQG�WKH�WLPH�SHULRGV�ODVW�D�
FRXSOH�RI�KRXUV�DW�PRVW��:KHQ�GDWD�FROOHFWLRQ�SHULRGV�DUH�ORQJ�����PLQXWHV�RU�PRUH��
WKHVH�VKRUW�SHULRGV�RI�SRRU�DYDLODELOLW\�DQG�SRRU�JHRPHWU\�QRUPDOO\�KDYH�OLWWOH�HIIHFW�
RQ�DFFXUDF\��%XW�ZKHQ�GDWD�FROOHFWLRQ�SHULRGV�DUH�VKRUW�����PLQXWHV�RU�OHVV��SRRU�
DYDLODELOLW\�DQG�JHRPHWU\�FDQ�JUHDWO\�DIIHFW�DFFXUDF\��HVSHFLDOO\�LQ�NLQHPDWLF�GDWD�
FROOHFWLRQ��,Q�NLQHPDWLF�PRGH��LW�LV�FRPPRQ�WR�FROOHFW����VHFRQGV�RU�OHVV�RI�GDWD�RQ�D�
SRLQW��,I�D�'23�VSLNH��VKRUW�SHULRG�RI�WLPH�ZLWK�D�YHU\�KLJK�'23�YDOXH��RFFXUV�GXULQJ�
WKDW�WLPH�SHULRG��WKH�DFFXUDF\�IRU�WKLV�SRLQW�GHJUDGHV��7KH�DFFXUDF\�RI�RWKHU�SRLQWV�LQ�
WKH�VDPH�NLQHPDWLF�VHVVLRQ�FRXOG�EH�YHU\�JRRG��7KHUHIRUH��0LVVLRQ�3ODQQLQJ�SOD\V�D�
FULWLFDO�UROH�ZKHQ�SHUIRUPLQJ�VXUYH\V�ZLWK�VKRUW�RFFXSDWLRQ�WLPHV�

2EVWUXFWLRQV�DW�D�VLWH�DGYHUVHO\�DIIHFW�VDWHOOLWH�DYDLODELOLW\�DQG�JHRPHWU\�IRU�WKDW�VLWH��
2EVWUXFWLRQV�FDQ�EH�VR�VHYHUH�WKDW�WKH�VLWH�PD\�QRW�EH�VXLWDEOH�IRU�*36�REVHUYDWLRQ��
7KH�RQO\�ZD\�WR�GHWHUPLQH�WKH�LPSDFW�RI�REVWUXFWLRQV�LV�WR�H[DPLQH�WKH�HIIHFW�RI�WKH�
REVWUXFWLRQV�RQ�VDWHOOLWH�DYDLODELOLW\�DQG�JHRPHWU\�DW�DQ\�REVWUXFWHG�VLWH����0LVVLRQ�
3ODQQLQJ�OHWV�\RX�GHILQH�REVWUXFWLRQ�LQIRUPDWLRQ�IRU�HDFK�VLWH�LQ�D�VXUYH\��:LWK�WKH�
REVWUXFWLRQV�GHILQHG��VDWHOOLWH�DYDLODELOLW\�DQG�JHRPHWU\�DUH�DQDO\]HG�WR�GHWHUPLQH�
ZKLFK�VLWHV�DUH�VXLWDEOH�IRU�*36�REVHUYDWLRQ�DQG�WKH�EHVW�WLPH�WR�FROOHFW�GDWD�DW�HDFK�
REVWUXFWHG�VLWH�

,I�WKHUH�DUH�QR�REVWUXFWLRQV��HQWHU�RQH�VLWH�LQWR�0LVVLRQ�3ODQQLQJ�QHDU�WKH�FHQWHU�RI�WKH�
VXUYH\�DUHD�WR�H[DPLQH�VDWHOOLWH�DYDLODELOLW\�DQG�JHRPHWU\�IRU�WKH�HQWLUH�VXUYH\��
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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6WDUWLQJ�0LVVLRQ�3ODQQLQJ

�� )URP�WKH�:LQGRZV����RU�:LQGRZV�17�GHVNWRS��IURP�WKH�6WDUW�PHQX�
3URJUDPV�IROGHU��VHOHFW�0LVVLRQ�3ODQQLQJ�IURP�WKH�/RFXV�3URFHVVRU�PHQX��

7KH�0LVVLRQ�3ODQQLQJ�PDLQ�ZLQGRZ�RSHQV��)LJXUH�$����

<RX�FDQ�DFFHVV�0LVVLRQ�3ODQQLQJ�IURP�/RFXV�3URFHVVRU�E\�VHOHFWLQJ�0LVVLRQ�3ODQQLQJ�IURP�WKH�7RROV�

PHQX������

�� 1HDU�WKH�WRS�RI�WKH�VFUHHQ�LV�D����KRXU�WLPH�VFDOH��)LJXUH�$�����WR�VSHFLI\�WKH�
WLPH�LQWHUYDO�IRU�ZDQW�WR�GHWHUPLQLQJ�'23�DQG�VDWHOOLWH�DYDLODELOLW\��<RX�VHW�

WKH�WLPH�LQWHUYDO�XVLQJ�WKH�WZR�VOLGHUV� � �DERYH�WKH�VFDOH��7R�VHW�WKH�
VWDUW�WLPH�RI�WKH�LQWHUYDO��FOLFN�RQ�WKH�OHIW�VOLGHU��KROG�WKH�PRXVH�EXWWRQ�
GRZQ��DQG�PRYH�WKH�VOLGHU�WR�WKH�GHVLUHG�VWDUW�WLPH��6LPLODUO\��VHW�WKH�HQG�
WLPH�RI�WKH�LQWHUYDO�XVLQJ�WKH�RWKHU�VOLGHU��7KH�VSHFLILHG�LQWHUYDO�GLVSOD\V�LQ�
UHG���

�)LJXUH�$����0LVVLRQ�3ODQQLQJ�0DLQ�:LQGRZ
QQLQJ �$��



$��
/RDGLQJ�DQ�$OPDQDF�)LOH

$Q�DOPDQDF�ILOH�LV�D�ILOH�GRZQORDGHG�IURP�WKH�UHFHLYHU�FRQWDLQLQJ�VDWHOOLWH�ORFDWLRQ�
LQIRUPDWLRQ�DQG�LW�LV�LPSRUWDQW�WKDW�WKH�DOPDQDF�ILOH�EH�DV�FXUUHQW�DV�SRVVLEOH��%\�
GHIDXOW��0LVVLRQ�3ODQQLQJ�XVHV�WKH�PRVW�UHFHQW�DOPDQDF�ILOH�LQ�WKH�/RFXV�ELQ�IROGHU��
7KHUHIRUH�FRS\�WKH�DOPDQDF�ILOH�\RX�GRZQORDGHG�IURP�\RXU�UHFHLYHU�WR�WKLV�IROGHU�

<RX�FDQ�FKDQJH�WKH�DOPDQDF�ILOH�VHOHFWHG�IROGHU�VKRXOG�\RX�ZLVK�WR�VWRUH�WKH�DOPDQDF�
ILOHV�ZLWK�\RXU�SURMHFW�GDWD�

�� 6HOHFW�2SWLRQV�IURP�WKH�6HWXS�PHQX�

�� ,Q�WKH�2SWLRQV�GLDORJ�ER[��)LJXUH�$�����FOLFN�WKH�&KDQJH�'LU�EXWWRQ�WR�RSHQ�
WKH�&KDQJH�$OPDQDF�'LUHFWRU\�GLDORJ�ER[�

�� 1DYLJDWH�WR�DQG�VHOHFW�WKH�DOPDQDF�ILOH�LQ�WKH�&KDQJH�$OPDQDF�'LUHFWRU\�
GLDORJ�ER[��DQG�FOLFN�2SHQ��

�� &OLFN�2.�LQ�WKH�2SWLRQV�GLDORJ�ER[�WR�VDYH�WKH�FKDQJHV�DQG�FORVH�WKH�
2SWLRQV�GLDORJ�ER[�

�)LJXUH�$����7LPH�6FDOH

�)LJXUH�$����6DWHOOLWH�&RQILJXUDWLRQ�GLDORJ�ER[

/HIW�VOLGHU�VHWV�
EHJLQQLQJ�WLPH

5LJKW�VOLGHU�VHWV�
HQG�WLPH
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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&UHDWLQJ�D�1HZ�3URMHFW

0LVVLRQ�3ODQQLQJ�3URMHFWV�DUH�XVHG�WR�VWRUH�VLWHV��EXW�DUH�LQGHSHQGHQW�RI�/RFXV�
3URFHVVRU�SURMHFWV��,Q�WKH�/RFXV�SURFHVVRU�ELQ�ILOHV�LV�D�VDPSOH�0LVVLRQ�3ODQQLQJ�
SURMHFW�ZLWK�PDQ\�8QLWHG�6WDWHV�FLWLHV�OLVWHG�

�� 6HOHFW�1HZ�IURP�WKH�6LWH�/LVW�PHQX�

�� 7KH�6LWH�(GLWRU�GLDORJ�ER[�RSHQV��)LJXUH�$����ZKHUH�\RX�FDQ�HQWHU�QHZ�
VLWHV�WR�YLHZ�VDWHOOLWH�DYDLODELOLW\��7R�FUHDWH�D�1HZ�6LWH��VHH�³$GGLQJ�D�6LWH�
WR�WKH�3URMHFW´�RQ�SDJH ��

�)LJXUH�$����6LWH�(GLWRU�'LDORJ�%R[
QQLQJ �$��



$��
2SHQLQJ�D�([LVWLQJ�3URMHFW

�� 6HOHFW�2SHQ�IURP�WKH�6LWH�/LVW�PHQX��7KH�2SHQ�GLDORJ�ER[��RSHQV��)LJXUH�
$���������

7KH�2SHQ�'LDORJ�%R[�OLVWV�WKH�DYDLODEOH�SURMHFWV��

�� 1DYLJDWH�WR�WKH�GLUHFWRU\�ZKHUH�WKH�SURMHFW�ILOH�LV�ORFDWHG�DQG�VHOHFW�WKH�
SURMHFW��RU�QDYLJDWH�WR�WKH�ELQ�IROGHU�DQG�VHOHFW�XVDFLWLHV�VSO�

�� &OLFN�2SHQ�WR�RSHQ�WKH�SURMHFW�DQG�WKH�6LWH�(GLWRU�GLDORJ�ER[��)LJXUH�$���

�)LJXUH�$����2SHQ�6FUHHQ�

�)LJXUH�$����6LWH�(GLWRU�'LDORJ�%R[
/RFXV�3URFHVVRU�8VHU¶V�*XLGH



0LVVLRQ�3OD

0
LVVLR
Q
�3
OD
Q
Q
LQ
J

7KH�6LWH�(GLWRU�'LDORJ�%R[�GLVSOD\V�WKH�SRVLWLRQ�DQG�DOWLWXGH�GDWD�IRU�D�VLWH��7KH�
/RFDO�*07�ILHOG�LQ�WKH�ORZHU�OHIW�FRUQHU�LV�LPSRUWDQW�DQG�GLVSOD\V�WKH�KRXUV�
GLIIHUHQFH�EHWZHHQ�WKH�ORFDO�WLPH�DQG�*UHHQZLFK�0HDQ�7LPH��

0DNH�VXUH�WKH�/RFDO�*07�QXPEHU�LV�FRUUHFW�IRU�WKH�VLWH¶V�WLPH�]RQH��7DEOH�$����

6DYLQJ�D�3URMHFW

7R�VDYH�WKH�SURMHFW�ZLWK�DOO�VLWHV�DQG�REVWUXFWLRQV��VHOHFW�6DYH�IURP�WKH�6LWH�/LVW�
0HQX��

�$GGLQJ�D�6LWH�WR�WKH�3URMHFW

7KH�'LOXWLRQ�RI�3UHFLVLRQV��'23V����VDWHOOLWH�JHRPHWU\�DQG�DYDLODELOLW\�GHSHQG�RQ�D�
VLWH¶V�ORFDWLRQ��7\SLFDOO\�WKHVH�YDOXHV�UHPDLQ�IDLUO\�FRQVLVWHQW�RYHU�����GHJUHHV�RI�
ODWLWXGH�RU�ORQJLWXGH��7KHUHIRUH�LI�QR�VLWHV�LQ�WKH�SURMHFWV�KDYH�REVWUXFWLRQV��WKHQ�RQH�
VLWH�FDQ�EH�XVHG�IRU�WKH�HQWLUH�SURMHFW��6LWHV�FDQ�EH�FUHDWHG�E\�WZR�PHWKRGV�LQ�WKH�VLWH�
HGLWRU��HQWHULQJ�D�ODWLWXGH�DQG�ORQJLWXGH��RU�E\�VHOHFWLQJ�D�ORFDWLRQ�RQ�D�ZRUOG�PDS�

�7DEOH�$�����7LPH�=RQH�7DEOH

/RFDO�7LPH�=RQH 6WDQGDUG�7LPH 'D\OLJKW�7LPH

(DVWHUQ �� ��

3DFLILF �� ��

&HQWUDO �� ��

0RXQWDLQ �� ��
QQLQJ �$��



$��
�� ,Q�WKH�6LWH�(GLWRU�GLDORJ�ER[��)LJXUH�$�����(QWHU�D�QDPH�IRU�WKH�VLWH�LQ�WKH�
6LWH�1DPH�ILHOG�

�� ,I�QHFHVVDU\��HQWHU�D�EULHI�GHVFULSWLRQ�RI�WKH�VLWH�WR�DVVLVW�\RX�LQ�UHIHUHQFLQJ�
WKH�VLWH�LQ�WKH�6LWH�'HVFULSWLRQ�ER[�

�� (QWHU�WKH�VLWH¶V�ODWLWXGH�DQG�ORQJLWXGH�LQ�WKH�FRUUHVSRQGLQJ�ILHOGV�

�25�

&OLFN�WKH�0DS�EXWWRQ�WR�RSHQ�WKH�6LWH�/RFDWLRQ�RQ�0DS�GLDORJ�ER[��)LJXUH�
$�����DQG�XVH�WKH�PRXVH�WR�FOLFN�RQ�WKH�DSSUR[LPDWH�VLWH�ORFDWLRQ��7KHQ�FOLFN�
2.�WR�DFFHSW�WKH�VLWH�DQG�FORVH�WKH�GLDORJ�ER[�

�)LJXUH�$����6LWH�(GLWRU�'LDORJ�%R[

�)LJXUH�$����6LWH�/RFDWLRQ�RQ�0DS�'LDORJ�%R[
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� (QWHU�WKH�DSSUR[LPDWH�DOWLWXGH�RI�WKH�VLWH�DERYH�VHD�OHYHO��

�� 0DNH�VXUH�WKH�/RFDO�*07�QXPEHU�LV�FRUUHFW�IRU�WKH�VLWH¶V�WLPH�]RQH��7DEOH�
$����

�� &OLFN�$GG�WR�VDYH�WKH�VLWH�WR�WKH�SURMHFW�

�� &OLFN�6HOHFW�WR�FORVH�WKH�6LWH�(GLWRU�GLDORJ�ER[��DQG�XVH�WKH�VLWH�ZKHQ�
YLHZLQJ�WKH�'23�DQG�6N\�3ORWV�

�� 7KH�6WDWXV�EDU�OLVWV�WKH�VHOHFWHG�VLWH�QDPH�DQG�FRRUGLQDWHV�

8VLQJ�WKH�'23�3ORW�DQG�6N\�3ORW

7KH�'23�SORW�GLVSOD\V�WKH�'23�FRPSRQHQWV�DQG�VDWHOOLWH�DYDLODELOLW\�IRU�WKH�VLWH�RQ�
WKH�VSHFLILHG�GD\�DQG�WLPH�

�� :LWK�D�VLWH�VHOHFWHG��VHOHFW�'23�3ORW�LQ�WKH�9LHZ�0HQX�������

�� 7KH�'23�3ORW�ZLQGRZ�RSHQV�IRU�WKH�VHOHFWHG�VLWH��WKH�VHOHFWHG�GDWH��DQG�WKH�
VHOHFWHG�WLPH�ZLQGRZ��)LJXUH�$��������

7KH�'23�VFDOH�RQ�WKH�OHIW�HGJH�RI�WKH�GLVSOD\�VKRZV�WKH�'23�YDOXHV��D�'23�
YDOXH�RI���LV�JHQHUDOO\�FRQVLGHUHG�WKH�PD[LPXP�DOORZDEOH�IRU�UHOLDEOH�GDWD�
FROOHFWLRQ��7KH�LOOXVWUDWLRQ�VKRZV�WZR�SHDNV�LQ�WKH�'23�YDOXH��RQH�SHDN�MXVW�
EHIRUH�������KRXUV��DQG�DQRWKHU�MXVW�EHIRUH�������KRXUV��WKXV�LW�ZRXOG�EH�
EHVW�QRW�WR�FROOHFW�GDWD�GXULQJ�WKHVH�WZR�SHDNV��VSDQQLQJ�������WR�������
KRXUV��DQG�������WR�������KRXUV��

7KH�SORW�QHDU�WKH�WRS�RI�WKH�GLVSOD\�VKRZV�WKH�QXPEHU�RI�VDWHOOLWHV�DYDLODEOH�
DW�DQ\�WLPH�GXULQJ�WKH�VHOHFWHG�WLPH�LQWHUYDO��1RWH�WKDW�'23�SHDNV�JHQHUDOO\�

�)LJXUH�$����'23�3ORW
QQLQJ �$��



$���
RFFXU�ZKHQ�WKHUH�DUH�IHZ�VDWHOOLWHV�DYDLODEOH��H�J��QHDU�������DQG�������
KRXUV���EXW�PD\�DOVR�RFFXU�ZKHQ�PRUH�VDWHOOLWHV�DUH�DYDLODEOH�\HW�WKH�VDWHOOLWH�
JHRPHWU\�LV�SRRU��H�J���QHDU�������KRXUV���

�� &ORVH�WKH�'23�3ORW�ZLQGRZ�E\�FOLFNLQJ�RQ�WKH�FORVH�ER[������

6KRXOG�\RX�ZDQW�WR�H[DPLQH�WKH�VDWHOOLWH�JHRPHWU\�IRU�WKH�VXUYH\�LQWHUYDO��XVH�WKH�
6N\�3ORW�ZLQGRZ�������

�� 6HOHFW�6N\�3ORW�IURP�WKH�9LHZ�PHQX�WR�RSHQ�WKH�6N\�3ORW�ZLQGRZ��)LJXUH�
$���������

7KLV�GLVSOD\�LV�DQ�XSSHU�KHPLVKSHUH�VKRZLQJ�WKH�VDWHOOLWH�VWDWXV�GXULQJ�WKH�
VSHFLILHG�WLPH�LQWHUYDO��WKH�VDWHOOLWHV�DYDLODEOH�DQG�WKHLU�WUDMHFWRULHV�DFURVV�
WKH�VN\����7KH�QXPEHUV�LQ�WKH�FLUFOHV�DUH�WKH�VDWHOOLWH�GHVLJQDWLRQV��7KH�FURVV�
KDWFK�DQQXODU�ULQJ�LV�WKH�HOHYDWLRQ�PDVN��LQ�WKLV�FDVH����GHJUHHV��DV�LQGLFDWHG�
E\�&XW����LQ�WKH�6WDWXV�%DU��

�)LJXUH�$�����6N\�3ORW
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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&KDQJLQJ�WKH�&XW�2II�$QJOH

7KH�&XW�RII�$QJOH��RU�HOHYDWLRQ�PDVN��LV�WKH�PLQLPXP�HOHYDWLRQ�DERYH�WKH�KRUL]RQ�
WKDW�GDWD�ZLOO�EH�FROOHFWHG��%\�GHIDXOW�WKH�&XW�2II�LV�VHW�WR���°�
7R�FKDQJH�WKH�&XW�2II�$QJOH�

�� 6HOHFW�2SWLRQV�IURP�WKH�6HWXS�0HQX��������

7KH�2SWLRQV�GLDORJ�ER[�RSHQV��)LJXUH�$�����������

�� (QWHU�D�QHZ�&XW�2II�$QJOH�DQG�FOLFN�2.��7KH�2SWLRQV�GLDORJ�ER[�FORVHV�DQG�
WKH�6N\�3ORW�DQG�'23�3ORW�ZLQGRZV�XSGDWHV�DIWHU�FOLFNLQJ�LQ�WKHP��

�)LJXUH�$�����6DWHOOLWH�&RQILJXUDWLRQ�'LDORJ
QQLQJ �$���



$���
2EVWUXFWLRQ�(GLWRU

7KH�REVWUXFWLRQ�HGLWRU�OHWV�\RX�GHILQH�REVWUXFWLRQV�QHDU�WKH�DFWLYH�VLWH��REVWUXFWLRQV�
VXFK�DV�ODUJH�EXLOGLQJV�RU�VWUXFWXUHV�LPSDLU�VDWHOOLWH�YLVLELOLW\��DQG�LQFUHDVH�WKH�'23�
YDOXH��2QFH�REVWUXFWLRQV�KDYH�EHHQ�GHILQHG�IRU�D�VLWH��WKH\�DUH�LQFRUSRUDWHG�LQ�DQ\�
IXWXUH�FDOFXODWLRQV�RI�VDWHOOLWH�DYDLODELOLW\�DQG�GLOXWLRQ�RI�SUHFLVLRQ��'23��IRU�WKH�VLWH��
%H�DZDUH�WKDW�KHDYLO\�REVWUXFWHG�VLWHV��H�J���D�VWUHHW�EHWZHHQ�WDOO�EXLOGLQJV��PD\�QRW�
EH�VXLWDEOH�IRU�*36�REVHUYDWLRQV��$IWHU�\RX�GHILQH�WKH�REVWUXFWLRQV�IRU�D�VLWH��\RX�FDQ�
H[DPLQH�VDWHOOLWH�DYDLODELOLW\�DQG�'23�WR�GHWHUPLQH�LI�HQRXJK�GDWD�FDQ�EH�FROOHFWHG�DW�
WKH�VLWH�WR�DFFXUDWHO\�GHWHUPLQH�LWV�SRVLWLRQ�

�� 6HOHFW�2EVWUXFWLRQ�IURP�WKH�6LWH�/LVW�PHQX��RU�FOLFN�2EVWUXFW��LQ�WKH�6LWH�
(GLWRU�GLDORJ�ER[��WR�RSHQ�WKH�2EVWUXFWLRQ�(GLWRU�GLDORJ�ER[��)LJXUH�
$����������

8VH�WKH�2EVWUXFWLRQ�(GLWRU�GLDORJ�ER[�WR�GHILQH�REVWUXFWLRQV��LI�DQ\��DW�WKH�
VHOHFWHG�VLWH��2EVWUXFWLRQV�FDQ�DIIHFW�WKH�'23��DQG�FRXOG�PDNH�WKH�FROOHFWHG�
GDWD�XQUHOLDEOH��<RX�PXVW�WHOO�WKH�VRIWZDUH�WKDW�DQ�REVWUXFWLRQ�LV�SUHVHQW�DW�
WKH�VLWH��NQRZLQJ�WKDW�DQ�REVWUXFWLRQ�LV�SUHVHQW��WKH�VRIWZDUH�FDQ�FDOFXODWH�
WKH�HIIHFW�RI�WKH�REVWUXFWLRQ�RQ�WKH�'23��WKHQ�GLVSOD\�WKH�DGMXVWHG�'23�LQ�
WKH�'23�SORW��

7KH�FLUFOH�LQ�WKH�2EVWUXFWLRQ�(GLWRU�GLDORJ�ER[�UHSUHVHQWV�WKH�XSSHU�
KHPLVSKHUH�RI�VN\�YLHZ�DW�WKH�VLWH��7KH�UDGLDO�OLQHV�IURP�WKH�FHQWHU�UHSUHVHQW�
D]LPXWK��DQG�WKH�FRQFHQWULF�FLUFOHV�UHSUHVHQW�HOHYDWLRQ�IURP���WR����GHJUHHV�
LQ�LQFUHPHQWV�RI�WHQ�GHJUHHV��7R�FUHDWH�DQ�REVWUXFWLRQ��\RX�OLWHUDOO\�³GUDZ´�
WKH�REVWUXFWLRQ�LQ�WHUPV�RI�LWV�D]LPXWK�DQG�HOHYDWLRQ��

�)LJXUH�$�����2EVWUXFWLRQ�(GLWRU�'LDORJ�%R[
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� &OLFN�ZLWKLQ�WKH�FLUFOH�WR�SODFH�WKH�ILUVW�SRLQW�RI�WKH�REVWUXFWLRQ�

�� &OLFN�ZLWKLQ�WKH�FLUFOH�D�VHFRQG�WLPH�WR�SODFH�WKH�VHFRQG�SRLQW�RI�WKH�
REVWUXFWLRQ��

�� (DFK�DGGLWLRQDO�SRLQW�VSHFLILHG�LQ�WKH�REVWUXFWLRQ�FRQQHFWV�D�OLQH�WR�WKH�
SUHYLRXV�SRLQW�

�� &RQWLQXH�VSHFLI\LQJ�SRLQWV�XQWLO�WKH�REVWUXFWLRQ�VKDSH�KDV�EHHQ�GHILQHG�

�� $IWHU�RXWOLQLQJ�WKH�REVWUXFWLRQ�VKDSH��FOLFN�)LQLVK�2EVWUXFWLRQ�WR�FORVH�WKH�
REVWUXFWLRQ�VKDSH�IURP�WKH�ODVW�SRLQW�WR�WKH�ILUVW�SRLQW��7KH�2EVWUXFWLRQ�
(GLWRU�GLDORJ�ER[�FORVHV�WKH�REVWUXFWLRQ�VKDSH�XVLQJ�WKH�VKRUWHVW�URXWH��

� 8VH�WKH�5HPRYH�/DVW�/LQH�EXWWRQ�WR�GHOHWH�WKH�ODVW�OLQH�GUDZQ�LQ�WKH�
REVWUXFWLRQ�VKDSH��<RX�FDQ�UHSHDW�WKLV�IXQFWLRQ�IRU�DOO�OLQHV�LQ�WKH�
FXUUHQW�REVWUXFWLRQ�VKDSH�

� &OLFN�WKH�5HPRYH�2EVWUXFWLRQ�EXWWRQ�DQG�WKHQ�DQ�REVWUXFWLRQ��OLQH�WR�
GHOHWH�LW�

� 8VH�WKH�5HPRYH�$OO�EXWWRQ�WR�GHOHWH�DOO�REVWUXFWLRQV�IRU�WKH�VLWH�����

�� &OLFN�LQ�WKH�'23�3ORW�DQG�6N\�3ORW�WR�XSGDWH�WKH�ZLQGRZV�

�)LJXUH�$�����'UDZLQJ�WKH�2EVWUXFWLRQ
QQLQJ �$���
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,QWURGXFWLRQ

5,1(;��5HFHLYHU�,1GHSHQGHQW�(;FKDQJH��LV�D�VWDQGDUG�IRUPDW�IRU�*36��*/21$66��RU�
*36�*/21$66�GDWD�VXSSRUWHG�WKURXJKRXW�WKH�LQGXVWU\�

7KH�5,1(;�&RQYHUWHU�XWLOLW\�SURYLGHV�D�PHDQV�WR�WUDQVODWH�VLQJOH�RU�PXOWLSOH�5,1(;�
IRUPDWWHG�GDWD�ILOHV�IURP�DQ\�UHFHLYHU�WR�$VKWHFK�IRUPDWWHG�ILOHV��DQG��DOWHUQDWLYHO\��
FRQYHUW�$VKWHFK�GDWD�ILOHV�WR�5,1(;�IRUPDW��5,1(;�&RQYHUWHU�VXSSRUWV�5,1(;�IRUPDW�
YHUVLRQ������

:KHQ�5,1(;�&RQYHUWHU�FRQYHUWV�D�5,1(;�ILOH�WR�$VKWHFK�IRUPDW��WKH�FRQYHUVLRQ�FDQ�
SURGXFH�XS�WR�IRXU�W\SHV�RI�GDWD�

2EV 2EVHUYDWLRQ�GDWD

1DY 1DYLJDWLRQ�GDWD

1DY�* */21$66�QDYLJDWLRQ�GDWD�LI�DYDLODEOH�

0HW 0HWHRURORJLFDO�GDWD�LI�DYDLODEOH

,Q�DGGLWLRQ��WKH�REVHUYDWLRQ�GDWD�LV�VHSDUDWHG�LQWR�WKUHH�ILOHV�

%�ILOH *36�PHDVXUHPHQW�GDWD

(�ILOH 6DWHOOLWH�HSKHPHULV�GDWD

6�ILOH 6LWH�LQIRUPDWLRQ��LI�UHFRUGHG�LQ�UHFHLYHU�DW�WLPH�RI�REVHUYDWLRQ

-�ILOHV�QRW�FROOHFWHG�E\�/RFXV�5HFHLYHU�

3UHOLPLQDU\�2SHUDWLRQV

%HIRUH�\RX�SHUIRUP�DQ\�FRQYHUVLRQV��\RX�PXVW�FUHDWH�IRXU�GLUHFWRULHV�DQG�GR�WKH�
IROORZLQJ�SUHOLPLQDU\�RSHUDWLRQV�LQ�\RXU�FRPSXWHU�WR�DYRLG�FRQIXVLRQ�

� 5LQH[LQ���&UHDWH�WKLV�GLUHFWRU\�DQG�ORDG�\RXU�5,1(;�ILOHV�LQWR�LW�
� 5LQH[RXW���&UHDWH�WKLV�GLUHFWRU\��/DWHU��\RX�ZLOO�SXW�\RXU�FRQYHUWHG�5LQH[�

$VKWHFK�ILOHV�LQ�WKLV�GLUHFWRU\�
� $VKLQ���&UHDWH�WKLV�GLUHFWRU\�DQG�ORDG�\RXU�$VKWHFK�ILOHV�LQWR�LW�
� $VKRXW���&UHDWH�WKLV�GLUHFWRU\��/DWHU��\RX�ZLOO�SXW�\RXU�FRQYHUWHG�$VKWHFK�5LQH[�

ILOHV�LQ�WKLV�GLUHFWRU\�

7KH�GLUHFWRU\�QDPHV�OLVWHG�DERYH�DUH�VXJJHVWLRQV��\RX�FDQ�XVH�ZKDWHYHU�GLUHFWRU\�QDPHV�
\RX�SUHIHU��
QYHUWHU �%��



%��
6WDUWLQJ�5LQH[�&RQYHUWHU

�� 6HOHFW�WKH�5LQH[�&RQYHUWHU�DSSOLFDWLRQ�LQ�WKH�/RFXV�3URFHVVRU�LQ�WKH�
3URJUDPV�PHQX�IURP�WKH�6WDUW�%DU�

�RU�

6HOHFW�5,1(;�&RQYHUWHU�IURP�WKH�7RROV�PHQX�LQ�/RFXV�3URFHVVRU�

�� 7KH�5,1(;�WR�$VKWHFK�ZLQGRZ�RSHQV��)LJXUH�%�������������

7KLV�GLDORJ�OHWV�\RX�VHOHFW�WKH�ILOHV�\RX�ZDQW�WR�FRQYHUW��DQG�GHILQHV�WKH�
FRQYHUVLRQ�RSWLRQV��7DEOH�%���GHVFULEHV�WKH�ILHOGV�LQ�WKH�5,1(;�WR�$VKWHFK�
GLDORJ�������

�)LJXUH�%����5,1(;�WR�$VKWHFK�'LDORJ�

�7DEOH�%���5,1(;�WR�$VKWHFK�'LDORJ�3DUDPHWHUV�

,WHP 'HVFULSWLRQ

)LOH�W\SHV� /LVWV�WKH�ILOH�W\SHV��5,1(;�2EVHUYDWLRQ��ILOHV���2���$OO�ILOHV������5,1(;�1$9�

ILOHV�1��5,1(;�1DY�J�ILOHV�*��5,1(;�0HW�ILOHV��0��7R�VHOHFW�D�ILOH�W\SH��FOLFN�

WKH�GRZQ�DUURZ�'�DW�WKH�ULJKW�HQG�RI�WKH�ILHOG�DQG�VHOHFW�ILOH�W\SH�IURP�WKH�GLVSOD\HG�

OLVW�

$YDLODEOH�ILOHV�

OLVW

7KH�ZKLWH�DUHD�EHORZ�)LOH�7\SHV��/LVW�RI�ILOHV�LQ�FXUUHQW�GLUHFWRU\��7R�VHOHFW�D�ILOH��

FOLFN�RQ�WKH�ILOH��7R�VHOHFW�PXOWLSOH�ILOHV��VHOHFW�WKH�ILUVW�ILOH��KROG�GRZQ�WKH�&WUO�NH\��

DQG�VHOHFW�DGGLWLRQDO�ILOHV�E\�FOLFNLQJ�ZLWK�WKH�FXUVRU�

2EV 7KLV�ILHOG�OLVWV�WKH�ILOH�QDPH�RI�WKH�REVHUYDWLRQ�GDWD�ILOH�FRUUHVSRQGLQJ�WR�WKH�VHOHFWHG�

5,1(;�GDWD�ILOH�LQ�WKH�DYDLODEOH�ILOHV�OLVW�

1DY 7KLV�ILHOG�OLVWV�WKH�ILOH�QDPH�RI�WKH�*36�QDYLJDWLRQ�GDWD�ILOH�FRUUHVSRQGLQJ�WR�WKH�

VHOHFWHG�5,1(;�GDWD�ILOH�LQ�WKH�DYDLODEOH�ILOHV�OLVW��
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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1DYJ 7KLV�ILHOG�OLVWV�WKH�ILOH�QDPH�RI�WKH�*/21$66�QDYLJDWLRQ�GDWD�ILOH�FRUUHVSRQGLQJ�WR�

WKH�VHOHFWHG�5,1(;�GDWD�ILOH�LQ�WKH�DYDLODEOH�ILOHV�OLVW��7KH�ILHOG�LV�HPSW\�LI�

*/21$66�GDWD�ZHUH�QRW�FROOHFWHG�

0HW 7KLV�ILHOG�OLVWV�WKH�ILOH�QDPH�RI�WKH�0HWHRURORJLFDO�GDWD�ILOH�FRUUHVSRQGLQJ�WR�WKH�

VHOHFWHG�5,1(;�GDWD�ILOH�LQ�WKH�DYDLODEOH�ILOHV�OLVW��7KH�ILHOG�LV�HPSW\�LI�

PHWHRURORJLFDO�GDWD�ZHUH�QRW�FROOHFWHG�

%(*,1� &OLFN�WKLV�EXWWRQ�WR�EHJLQ�FRQYHUWLQJ�WKH�5,1(;�ILOHV�WR�$VKWHFK�IRUPDW��

%�)LOH� 7KLV�ILHOG�OLVWV�WKH�VXJJHVWHG�ILOH�QDPH�IRU�WKH�RXWSXW�%�ILOH��UDZ�PHDVXUHPHQW�GDWD��

(�)LOH� 7KLV�ILHOG�OLVWV�WKH�VXJJHVWHG�ILOH�QDPH�IRU�WKH�RXWSXW�(�ILOH��HSKHPHULV�GDWD��

6�)LOH� 7KLV�ILHOG�OLVWV�WKH�VXJJHVWHG�ILOH�QDPH�IRU�WKH�RXWSXW�6�ILOH��VLWH�LQIRUPDWLRQ���7KH�

ILHOG�LV�HPSW\�LI�VLWH�GDWD�ZHUH�QRW�HQWHUHG�LQWR�UHFHLYHU��

,QSXW�GLU� &OLFN�WKLV�EXWWRQ�WR�RSHQ�WKH�6HW�LQSXW�GLUHFWRU\�GLDORJ��6HH�QH[W�HQWU\�LQ�WKLV�WDEOH�

6HW�LQSXW�

GLUHFWRU\�

7KLV�GLDORJ�OHWV�\RX�VHOHFW�WKH�GLUHFWRU\�ZKHUH�WKH�5,1(;�ILOHV�DUH�VWRUHG��

 &OLFN�WKLV�EXWWRQ�WR�VHW�WKH�RXWSXW�GLUHFWRU\�WKH�VDPH�DV�WKH�LQSXW�GLUHFWRU\�

2XWSXW�GLU &OLFN�WKLV�EXWWRQ�WR�RSHQ�WKH�6HW�RXWSXW�GLUHFWRU\��6HH�QH[W�HQWU\�LQ�WKLV�WDEOH��

6HW�RXWSXW�

GLUHFWRU\

7KLV�GLDORJ�OHWV�\RX�VHOHFW�WKH�GLUHFWRU\�ZKHUH�FRQYHUWHG�GDWD�ILOHV�ZLOO�EH�VWRUHG��

2YHUZULWH�ILOHV 6HOHFW�WKH�RYHUZULWH�RSWLRQV��3URPSW�IRU�2YHUZULWH��$OZD\V�RYHUZULWH��RU�1HYHU�

RYHUZULWH��7R�VHOHFW�DQ�RYHUZULWH�RSWLRQ��FOLFN�WKH�GRZQ�DUURZ�'�DW�WKH�ULJKW�HQG�RI�

WKH�ILHOG�DQG�VHOHFW�DQ�RYHUZULWH�RSWLRQ�IURP�WKH�OLVW�SUHVHQWHG�

*36� &OLFN�WKLV�ER[�LI�*36�GDWD�ZLOO�EH�XVHG�LQ�FRQYHUVLRQ��7KLV�RSWLRQ�LV�RQ�E\�GHIDXOW�

*/21$66 &OLFN�WKLV�ER[�LI�*/21$66�GDWD�ZLOO�EH�XVHG�LQ�FRQYHUVLRQ��RQ�E\�GHIDXOW���<RX�ZLOO�

KDYH�*/21$66�GDWD�RQO\�LI�\RXU�UHFHLYHU�LV�FDSDEOH�RI�UHFHLYLQJ�*/21$66�VLJQDOV�

%�)LOH� &OLFN�WKLV�ER[�WR�FUHDWH�D�%�ILOH��SRVLWLRQ�GDWD��ZKHQ�FRQYHUWLQJ�5,1(;�ILOHV�

(�)LOH� &OLFN�WKLV�ER[�WR�FUHDWH�D�(�ILOH��HSKHPHULV�GDWD��ZKHQ�FRQYHUWLQJ�5,1(;�ILOHV�

6�)LOH� &OLFN�WKLV�ER[�WR�FUHDWH�D�6�ILOH��VLWH�LQIRUPDWLRQ��ZKHQ�FRQYHUWLQJ�5,1(;�ILOHV��7KH�

6�ILOH�LV�FUHDWHG�RQO\�LI�VLWH�GDWD�LV�LQFOXGHG�LQ�WKH�5,1(;�ILOH�

)UHH�6SDFH 7KLV�ILHOG�GLVSOD\V�WKH�DYDLODEOH�GLVN�GULYH�VSDFH�IRU�WKH�VHOHFWHG�RXWSXW�GLUHFWRU\�

([LW� &ORVHV�5,1(;�&RQYHUWHU�

$ERXW� 'LVSOD\V�VRIWZDUH�YHUVLRQ�QXPEHU�

+HOS 2SHQV�RQ�OLQH�KHOS�V\VWHP�

�7DEOH�%���5,1(;�WR�$VKWHFK�'LDORJ�3DUDPHWHUV���FRQWLQXHG�

,WHP 'HVFULSWLRQ
QYHUWHU �%��



%��
&RQYHUWLQJ�5,1(;�WR�$VKWHFK�)RUPDW

5LQH[�ILOHV�IURP�DQ\�*36�UHFHLYHU�FDQ�HDVLO\�EH�FRQYHUWHG�WR�$VKWHFK�IRUPDW�IRU�SRVW�
SURFHVVLQJ��7KH�IROORZLQJ�SURFHGXUH�VSHFLILHV�KRZ�WR�FRQYHUW�5,1(;�GDWD�ILOHV�WR�
$VKWHFK�IRUPDW����

�� ,Q�WKH�5,1(;�WR�$VKWHFK�GLDORJ��FOLFN�,QSXW�GLU�WR�RSHQ�WKH�6HW�LQSXW�
GLUHFWRU\�GLDORJ��VLPLODU�WR�)LJXUH�%���������

�� 8VLQJ�VWDQGDUG�:LQGRZV�ILOH�QDYLJDWLRQ�SURFHGXUH��QDYLJDWH�WR�WKH�GLUHFWRU\�
ZKHUH�WKH�5LQH[�LQSXW�ILOHV�DUH�ORFDWHG�DQG�WKHQ�FOLFN�6DYH��

,I�\RX�DUH�FRQYHUWLQJ�5,1(;�ILOHV�WUDQVODWHG�IURP�D�5,1(;�FRQYHUWHU�WKDW�GRHV�QRW�XVH�WKH�VWDQGDUG�

5,1(;�QDPLQJ�IRUPDW��WKH�REVHUYDWLRQ�ILOHV�PD\�QRW�KDYH�WKH�IRUPDW��2��,I�WKH�ILOHV�DUH�QRW�OLVWHG�

LQ�WKH�$YDLODEOH�)LOHV�OLVW��FKDQJH�WKH�)LOH�7\SHV�WR�$OO�)LOHV�RQ�WKH�5LQH[�WR�$VKWHFK�WDE�DQG�$OO�)LOHV�

LQ�WKH�,QSXW�'LUHFWRU\�

�� 7KH�6HW�,QSXW�GLUHFWRU\�GLDORJ�FORVHV��7KH�,QSXW�'LUHFWRU\�OLVW�OLVWV�WKH�
GLUHFWRU\�SDWK��DQG�WKH�$YDLODEOH�)LOHV�OLVW�OLVWV�WKH�5LQH[�ILOHV�LQ�WKH�LQSXW�
GLUHFWRU\��)LJXUH�%�����

�)LJXUH�%����6HW�,QSXW�'LUHFWRU\�'LDORJ�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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'HSHQGLQJ�XSRQ�WKH�W\SH�RI�ILOH��L�H��2EV�RU�1DY���WKH�2%6��1$9��%�)LOH�
DQG�(�)LOH�ILHOGV�SRSXODWH�ZLWK�VXJJHVWHG�ILOH�QDPHV��1DY�J��0HW��DQG�6�ILOH�
QDPHV�PD\�DOVR�DSSHDU�LI�WKH�LQIRUPDWLRQ�LV�FRQWDLQHG�LQ�WKH�5LQH[�ILOH���

�� &OLFN�2XWSXW�GLU�WR�RSHQ�WKH�6HW�2XWSXW�GLUHFWRU\�GLDORJ��)LJXUH�%�������

�� 8VLQJ�VWDQGDUG�:LQGRZV�QDYLJDWLRQ�SURFHGXUH��QDYLJDWH�WR�WKH�GLUHFWRU\�
ZKHUH�\RX�ZDQW�WR�VWRUH�WKH�FRQYHUWHG�ILOHV��DQG�WKHQ�FOLFN�6DYH��

7R�DYRLG�FRQIXVLRQ��VDYH�WKH�FRQYHUWHG�$VKWHFK�ILOHV�WR�D�GLUHFWRU\�GLIIHUHQW��WKDQ�ZKHUH�WKH�5,1(;�

ILOHV�DUH�ORFDWHG��

7KH�2XWSXW�'LUHFWRU\�OLVW�OLVWV�WKH�GLUHFWRU\�SDWK�

�)LJXUH�%����5LQH[�WR�$VKWHFK�'LDORJ�ZLWK�6XJJHVWHG�2XWSXW�)LOH�1DPHV

�)LJXUH�%����6HW�2XWSXW�'LUHFWRU\�'LDORJ�
QYHUWHU �%��



%��
7R�DYRLG�FRQIXVLRQ��GR�QRW�FKDQJH�WKH�VXJJHVWHG�ILOH�QDPHV��7R�UHVWRUH�WKH�RULJLQDO�VXJJHVWHG�RXWSXW�

ILOH�QDPH��GRXEOH�FOLFN�WKH�ILOHQDPH�LQ�WKH�DYDLODEOH�ILOHV�OLVW�

�� 6HOHFW�WKH�2YHUZULWH�ILOHV�RSWLRQ�E\�FOLFNLQJ�WKH�DUURZ�WR�WKH�ULJKW�RI�WKH�
2YHUZULWH�ILOHV�OLVW��DQG�VHOHFWLQJ�DQ�RSWLRQ�IURP�WKH�OLVW�SUHVHQWHG��7KHUH�
DUH�WKUHH�RYHUZULWH�RSWLRQV�

� 3URPSW�IRU�2YHUZULWH����'HIDXOW�VHWWLQJ���,I�5,1(;�&RQYHUWHU�GHWHFWV�
WKDW�D�FRQYHUWHG�ILOH�KDV�WKH�VDPH�QDPH�DV�DQ�H[LVWLQJ�ILOH��PHDQLQJ�WKH�
QHZ�ILOH�ZLOO�RYHUZULWH�WKH�H[LVWLQJ�ILOH��D�GLDORJ�RSHQV��DVNLQJ�LI�\RX�
ZLVK�WR�RYHUZULWH�WKH�H[LVWLQJ�ILOH��,I�\RX�FOLFN�12��5,1(;�&RQYHUWHU�
VNLSV�WKH�ILOH��DQG�FRQWLQXHV�WR�WKH�QH[W�ILOH�

� $OZD\V�2YHUZULWH���7KLV�RSWLRQ�DOZD\V�ZULWHV�RYHU�H[LVWLQJ�ILOHV�ZLWK�D�
QHZ�ILOH�

� 1HYHU�2YHUZULWH���7KLV�RSWLRQ�GRHV�QRW�RYHUZULWH�GDWD�IRU�D�JLYHQ�ILOH�
LI�D�ILOH�ZLWK�WKH�VDPH�QDPH�DOUHDG\�H[LVWV�

%\�GHIDXOW��5,1(;�&RQYHUWHU�DVVXPHV�WKDW�WKH�5,1(;�ILOHV�XVH�ERWK�*36�
DQG�*/21$66��1DY�J��GDWD��KRZHYHU��WKHUH�LV�QR�1DY�J�ILOH�XQOHVV�D�
*/21$66�UHFHLYHU�ZDV�XVHG�WR�FROOHFW�GDWD�

%\�GHIDXOW��5,1(;�&RQYHUWHU�FUHDWHV�D�%�ILOH��*36�SRVLWLRQ�GDWD���DQ�(�)LOH�
�VDWHOOLWH�HSKHPHULV���DQG�DQ�6�)LOH��VLWH�SDUDPHWHUV��LI�UHFRUGHG��LQ�$VKWHFK�
IRUPDW��,I�\RX�GR�QRW�ZDQW�RQH�RU�PRUH�RI�WKHVH�ILOH�W\SHV�FUHDWHG��FOLFN�WKH�
FRUUHVSRQGLQJ�FKHFN�ER[HV�WR�UHPRYH�WKH�FKHFN�PDUN��%H�DZDUH�WKDW�WKH�6�
ILOH�ZLOO�QRW�EH�FUHDWHG�XQOHVV�WKH�VLWH�LQIRUPDWLRQ�LV�UHFRUGHG�LQ�WKH�UHFHLYHU�
ILOH��

�� &OLFN�%(*,1�WR�FRQYHUW�WKH�VHOHFWHG�5,1(;�ILOHV�WR�$VKWHFK�IRUPDW��7KH�
&RQYHUVLRQ�VWDWXV�GLDORJ�RSHQV��)LJXUH�%�����

�)LJXUH�%����&RQYHUVLRQ�6WDWXV�'LDORJ�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� 7KH�&RQYHUVLRQ�VWDWXV�GLDORJ�VKRZV�WKH�VWDWXV�RI�HDFK�ILOH�DV�LW�FRQYHUWV��
8SRQ�FRPSOHWLRQ��WKH�GLVSOD\�LQGLFDWHV������IRU�HDFK�ILOH��RU���LI�D�ILOH�ZHUH�
QRW�FRQYHUWHG�IRU�ODFN�RI�GDWD��H�J��*/21$66�GDWD��DV�QRWHG�DERYH��

� &OLFN�&DQFHO�WR�FDQFHO�WKH�FRQYHUVLRQ�WR�WKH�FXUUHQW�ILOH�W\SH�DQG�
SURFHHG�WR�WKH�QH[W�ILOH�W\SH�

� &OLFN�&DQFHO�$OO�WR�FDQFHO�WKH�HQWLUH�FRQYHUVLRQ�

�� $��ORJ�ILOH�LV�FUHDWHG�LQ�WKH�GLUHFWRU\�FRQWDLQLQJ�DOO�FRQYHUVLRQ�DFWLYLW\��
:KHQ�UHVWDUWHG��5,1(;�FRQYHUWHU�RYHUZULWHV�WKH�H[LVWLQJ�ORJ�ILOH��7R�VDYH�
WKH�ROG�ORJ�ILOH��UHQDPH�RU�PRYH�WKH�ILOH�EHIRUH�UHVWDUWLQJ�5,1(;�&RQYHUWHU��

7KH�VHOHFWHG�5,1(;�ILOHV�DUH�QRZ�LQ�$VKWHFK�IRUPDW�DQG�FDQ�EH�XVHG�ZLWK�GDWD�ILOHV�
IURP�$VKWHFK�UHFHLYHUV�IRU�SRVW�SURFHVVLQJ��

&RQYHUWLQJ�$VKWHFK�)LOHV�WR�5,1(;�)RUPDW

5,1(;�&RQYHUWHU�FDQ�FRQYHUW�$VKWHFK�ILOHV�IURP�DQ\�*36�RU�*36�*/21$66�
UHFHLYHU�LQWR�5,1(;�IRUPDW��7KH�IROORZLQJ�SURFHGXUH�GHVFULEHV�KRZ�WR�FRQYHUW�
$VKWHFK�ILOHV�WR�5,1(;�IRUPDW�

�� &OLFN�WKH�$VKWHFK�WR�5,1(;�WDE�WR�VZLWFK�WR�WKH�$VKWHFK�WR�5LQH[�WDE�
�)LJXUH�%��������

�)LJXUH�%����$VKWHFK�WR�5LQH[�'LDORJ�
QYHUWHU �%��



%��
7DEOH�%���GHVFULEHV�WKH�ILHOGV�LQ�WKH�$VKWHFK�WR�5,1(;�GLDORJ���������

�7DEOH�%���$VKWHFK�WR�5,1(;�'LDORJ�)LHOGV�

,WHP 'HVFULSWLRQ

)LOH�7\SHV� /LVWV�WKH�ILOHV�W\SHV��$VKWHFK�%�)LOHV��%����$VKWHFK�(�ILOHV�

�(����$VKWHFK�6�ILOHV��6���RU�$OO�ILOHV������7R�VHOHFW�D�ILOH�

W\SH��FOLFN�WKH�DUURZ�WR�WKH�ULJKW�RI�WKH�ILHOG�DQG�VHOHFW�ILOH�W\SH�

IURP�WKH�OLVW�SUHVHQWHG�

$YDLODEOH�ILOHV�OLVW 7KLV�LV�WKH�ZKLWH�DUHD�EHORZ�)LOH�7\SHV��/LVWV�ILOHV�LQ�FXUUHQW�

GLUHFWRU\��7R�VHOHFW�D�ILOH��FOLFN�RQ�WKH�ILOH��7R�VHOHFW�PXOWLSOH�ILOHV��

VHOHFW�WKH�ILUVW�ILOH�DQG�WKHQ�KROG�WKH�&WUO�NH\�ZKLOH�VHOHFWLQJ�

DGGLWLRQDO�ILOHV�ZLWK�WKH�FXUVRU�

%�)LOH� 7KLV�ILHOG�OLVWV�WKH�ILOH�QDPH�RI�WKH�%�)LOH�FRUUHVSRQGLQJ�WR�WKH�

VHOHFWHG�$VKWHFK�GDWD�ILOH�LQ�WKH�DYDLODEOH�ILOHV�OLVW�

(�)LOH� 7KLV�ILHOG�OLVWV�WKH�ILOH�QDPH�RI�WKH�(�)LOH�FRUUHVSRQGLQJ�WR�WKH�

VHOHFWHG�$VKWHFK�GDWD�ILOH�LQ�WKH�DYDLODEOH�ILOHV�OLVW�

6�)LOH� 7KLV�ILHOG�OLVWV�WKH�ILOH�QDPH�RI�WKH�6�)LOH�FRUUHVSRQGLQJ�WR�WKH�

VHOHFWHG�$VKWHFK�GDWD�ILOH�LQ�WKH�DYDLODEOH�ILOHV�OLVW�

%(*,1�%XWWRQ &OLFN�WKLV�EXWWRQ�WR�RSHQ�WKH�&RQYHUVLRQ�6WDWXV�GLDORJ��DQG�EHJLQ�

FRQYHUWLQJ�WKH�$VKWHFK�ILOHV�WR�5,1(;�ILOH�IRUPDW��

2EV 7KLV�ILHOG�OLVWV�WKH�VXJJHVWHG�ILOH�QDPH�IRU�WKH�FRQYHUWHG�

REVHUYDWLRQ�GDWD�ILOH�

1DY 7KLV�ILHOG�OLVWV�WKH�VXJJHVWHG�ILOH�QDPH�IRU�WKH�FRQYHUWHG�

QDYLJDWLRQ�GDWD�ILOH�

1DYJ 7KLV�ILHOG�OLVWV�WKH�VXJJHVWHG�ILOH�QDPH�IRU�WKH�FRQYHUWHG�

*/21$66�QDYLJDWLRQ�GDWD�ILOH�

0HW 7KLV�ILHOG�OLVWV�WKH�VXJJHVWHG�ILOH�QDPH�IRU�WKH�FRQYHUWHG�

PHWHRURORJLFDO�GDWD�ILOH�

,QSXW�GLU� &OLFN�WKLV�EXWWRQ�WR�RSHQ�WKH�6HW�LQSXW�GLUHFWRU\�GLDORJ��6HH�QH[W�

HQWU\�LQ�WKLV�WDEOH�

6HW�LQSXW�GLUHFWRU\ 7KLV�GLDORJ�OHWV�\RX�VHOHFW�WKH�GLUHFWRU\�ZKHUH�WKH�FRQYHUWHG�ILOHV�

ZLOO�EH�VWRUHG�

 &OLFN�WKLV�EXWWRQ�WR�VHW�WKH�RXWSXW�GLUHFWRU\�WKH�VDPH�DV�WKH�LQSXW�

GLUHFWRU\�

2XWSXW�GLU &OLFN�WKLV�EXWWRQ�WR�RSHQ�WKH�6HW�RXWSXW�GLUHFWRU\�GLDORJ��6HH�

QH[W�HQWU\�LQ�WKLV�WDEOH��

6HW�RXWSXW�GLUHFWRU\ 7KLV�GLDORJ�GLVSOD\V�WKH�GLUHFWRU\�SDWK�ZKHUH�FRQYHUWHG�5,1(;�

ILOHV�DUH�VWRUHG��
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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2YHUZULWH�ILOHV 6HOHFW�WKH�RYHUZULWH�RSWLRQV��3URPSW�IRU�RYHUZULWH��$OZD\V�

RYHUZULWH��RU�1HYHU�RYHUZULWH��7R�VHOHFW�DQ�RYHUZULWH�RSWLRQ��FOLFN�

WKH�DUURZ�'�DW�WKH�ULJKW�HQG�RI�WKH�ILHOG�DQG�VHOHFW�DQ�RYHUZULWH�

RSWLRQ�IURP�WKH�OLVW�SUHVHQWHG�

*36� &OLFN�WKLV�ER[�LI�*36�GDWD�ZLOO�EH�XVHG�LQ�FRQYHUVLRQ��7KLV�RSWLRQ�

LV�RQ�E\�GHIDXOW�

*/21$66 &OLFN�WKLV�ER[�LI�*/21$66�GDWD�ZLOO�EH�XVHG�LQ�FRQYHUVLRQ��RQ�

E\�GHIDXOW���7KHUH�ZLOO�EH�QR�*/21$66�GDWD�XQOHVV�D�*/21$66�

UHFHLYHU�ZDV�XVHG�WR�FROOHFW�GDWD�

2EV &OLFN�WKLV�ER[�WR�FUHDWH�DQ�REVHUYDWLRQ�ILOH�ZKHQ�FRQYHUWLQJ�WR�

5,1(;�

1DY &OLFN�WKLV�ER[�WR�FUHDWH�D�QDYLJDWLRQ�ILOH�ZKHQ�FRQYHUWLQJ�WR�

5,1(;�ILOHV�

1DYJ &OLFN�WKLV�ER[�WR�FUHDWH�D�*/21$66�QDYLJDWLRQ�ILOH�ZKHQ�

FRQYHUWLQJ�WR�5,1(;�

0HW &OLFN�WKLV�ER[�WR�FUHDWH�D�PHWHRURORJLFDO�ILOH�ZKHQ�FRQYHUWLQJ�WR�

5,1(;��:LOO�EH�FUHDWHG�RQO\�LI��PHWHRURORJLFDO�GDWD�DYDLODEOH�

)UHH�6SDFH� 7KLV�ILHOG�GLVSOD\V�WKH�GLVN�GULYH�VSDFH�DYDLODEOH�IRU�WKH�VHOHFWHG�

RXWSXW�GLUHFWRU\�

([LW� &ORVH�5,1(;�&RQYHUWHU�

$ERXW� 2SHQV�WKH�GLDORJ�ZKLFK�GLVSOD\V�WKH�VRIWZDUH�YHUVLRQ�QXPEHU�

+HOS 2SHQV�WKH�RQ�OLQH�KHOS�V\VWHP�

�7DEOH�%���$VKWHFK�WR�5,1(;�'LDORJ�)LHOGV���FRQWLQXHG�

,WHP 'HVFULSWLRQ
QYHUWHU �%��



%���
�� �&OLFN�,QSXW�GLU�WR�RSHQ�WKH�6HW�LQSXW�GLUHFWRU\�GLDORJ��)LJXUH�%����������

�� 8VLQJ�VWDQGDUG�:LQGRZV�QDYLJDWLRQ�SURFHGXUH��QDYLJDWH�WR�WKH�GLUHFWRU\�WKDW�
FRQWDLQV�WKH�$VKWHFK�ILOHV�\RX�ZLVK�WR�FRQYHUW��

�� &OLFN�6DYH�WR�DFFHSW�WKH�GLUHFWRU\�DQG�FORVH�WKH�6HW�,QSXW�'LUHFWRU\�GLDORJ��

7KH�,QSXW�'LUHFWRU\�OLVWV�WKH�GLUHFWRU\�SDWK��DQG�$YDLODEOH�)LOHV�OLVW�OLVWV�
WKH�5LQH[�ILOHV�LQ�WKH�LQSXW�GLUHFWRU\��)LJXUH�%������

�)LJXUH�%����6HW�,QSXW�'LUHFWRU\�'LDORJ�

�)LJXUH�%����$VKWHFK�)LOHV�LQ�6HOHFWHG�$VKWHFK�,QSXW�'LUHFWRU\
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� 6HOHFW�WKH�ILOH�V��\RX�ZLVK�WR�FRQYHUW�WR�5,1(;�LQ�WKH�$YDLODEOH�)LOHV�OLVW��

<RX�FDQ�VHOHFW�PXOWLSOH�ILOHV�E\�KROGLQJ�GRZQ�WKH�&WUO�NH\�ZKLOH�VHOHFWLQJ�
ILOHV�ZLWK�WKH�FXUVRU�DQG�FOLFNLQJ�WKH�PRXVH�EXWWRQ�

$IWHU�VHOHFWLQJ�D�ILOH�V��WR�FRQYHUW��WKH�%�)LOH��(�)LOH��6�)LOH��2%6��1$9��
1$9*��DQG�0(7�ILHOGV��DV�DSSOLFDEOH�WR�WKH�GDWD�LQ�WKH�ILOH��SRSXODWH�ZLWK�
VXJJHVWHG�ILOH�QDPHV��,I�\RX�VHOHFWHG�PXOWLSOH�ILOHV��WKH�ILOHQDPHV�OLVWHG�DUH�
DVVRFLDWHG�ZLWK�WKH�ODVW�ILOH�VHOHFWHG��

7R�DYRLG�FRQIXVLRQ��GR�QRW�FKDQJH�WKH�ILOH�QDPHV�

�� &OLFN�2XWSXW�GLU�WR�RSHQ�WKH�6HW�RXWSXW�GLUHFWRU\�GLDORJ��)LJXUH�%���������

�� 8VLQJ�VWDQGDUG�:LQGRZV�QDYLJDWLRQ�SURFHGXUH��QDYLJDWH�WR�WKH�GLUHFWRU\�
ZKHUH�\RX�ZDQW�WR�VWRUH�WKH�FRQYHUWHG�ILOHV��

7R�DYRLG�FRQIXVLRQ��VDYH�WKH�FRQYHUWHG�$VKWHFK�ILOHV�WR�D�GLIIHUHQW�GLUHFWRU\�WKDQ�ZKHUH�WKH�5,1(;�

ILOHV�DUH�ORFDWHG��

�� &OLFN�6DYH�WR�DFFHSW�WKH�GLUHFWRU\�DQG�UHWXUQ�WR�WKH�6HW�LQSXW�GLUHFWRU\�
GLDORJ�

7KH�2XWSXW�'LUHFWRU\�ILHOG�OLVWV�WKH�GLUHFWRU\�SDWK�

�)LJXUH�%����6HW�2XWSXW�'LUHFWRU\�'LDORJ��
QYHUWHU �%���



%���
�� &OLFN�$GGLWLRQDO�,QIR�WR�RSHQ�WKH�$GGLWLRQDO�LQIR�IRU�VHOHFWHG�ILOHV�GLDORJ��
WR�WKH�2%6�7DE��)LJXUH�%���������

7KH�LQIRUPDWLRQ�OLVWHG�LQ�WKHVH�WDEV�DUH�VWRUHG�LQ�5,1(;�ILOHV�WR�JLYH�\RX�
UHIHUHQFH�LQIRUPDWLRQ�DERXW�WKH�GDWD��$OWKRXJK�WKLV�DGGLWLRQDO�LQIRUPDWLRQ�LV�
RSWLRQDO��LW�SURYLGHV�D�XVHIXO�UHIHUHQFH�IRU�IXWXUH�XVH�

��� &RPSOHWH�WKH�ILHOGV�LQ�WKH�2%6�7DE��7KH�LQIRUPDWLRQ�HQWHUHG�LQ�WKH�2%6�
GLDORJ�LV�VWRUHG�LQ�WKH�REVHUYDWLRQ�GDWD�ILOH��7DEOH�%���GHVFULEHV�HDFK�ILHOG��

>

�)LJXUH�%�����$GGLWLRQDO�,QIR�IRU�6HOHFWHG�)LOHV�'LDORJ���2%6�7DE

�7DEOH�%���$GGLWLRQDO�,QIR�IRU�6HOHFWHG�)LOHV�'LDORJ����2%6�7DE

)LHOG 'HVFULSWLRQ

67$7,21�,1)250$7,21

6WDWLRQ�1DPH 1DPH�RI�WKH�VXUYH\�SRLQW�RU�VWDWLRQ�ZKHUH�GDWD�ZDV�FROOHFWHG�

6WDWLRQ�1XPEHU 1XPEHU�RI�WKH�VXUYH\�SRLQW�RU�VWDWLRQ�ZKHUH�GDWD�ZDV�FROOHFWHG�

2EVHUYHU 1DPH�RU�FRGH�RI�WKH�VXUYH\RU�ZKR�FROOHFWHG�WKH�GDWD�

$*(1&<��2EVHUYLQJ� 1DPH�RI�WKH�FRPSDQ\�RU�DJHQF\�ZKR�FROOHFWHG�WKH�GDWD�

$*(1&<��&UHDWLQJ�&XUUHQW�)LOH� 1DPH�RI�WKH�FRPSDQ\�RU�DJHQF\�ZKR�FRQYHUWHG�WKH�GDWD�WR�5,1(;�

&RPPHQWV $Q\�FRPPHQWV�SHUWDLQLQJ�WR�WKH�VWDWLRQ��GDWD�TXDOLW\��FRYHU��*36�

*/21$66��HWF�����FKDUDFWHU�OHQJWK�OLPLW�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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��� &OLFN�$SSO\�WR�VDYH�WKH�FKDQJHV�PDGH�WR�WKH�2%6�WDE��DQG�FOLFN�1DY�WR�

VZLWFK�WR�WKH�1DY�WDE��)LJXUH�%�����

<RX�FDQ�HQWHU�LQIRUPDWLRQ�IRU�DOO�WKUHH�WDEV�DQG�VDYH�DOO�WKH�GDWD�XVLQJ�WKH�6DYH�EXWWRQ��7KH�EHVW�

SUDFWLFH�KRZHYHU��LV�WR�VDYH�WKH�GDW�DXVLQJ�WKH�$SSO\�EXWWRQ���IRU�HDFK�WDE�LPPHGLDWHO\�DIWHU�HQWHULQJ�

WKH�GDWD�LQ�FDVH�RI�D�FRPSXWHU�RU�SRZHU�IDLOXUH�

5(&(,9(5�,1)250$7,21

5HFHLYHU�6HULDO�� 6HULDO�QXPEHU�RI�WKH�UHFHLYHU�WKDW�FROOHFWHG�WKH�GDWD�

$OO�2SWLRQDO�+HDGHUV &KHFN�WKLV�ER[�LI�\RX�ZDQW�DOO�QRQ�PDQGDWRU\�ILHOGV�WR�EH�ILOOHG�LQ�

WKH�5,1(;�ILOH�KHDGHU�

$17(11$�,1)250$7,21

2IIVHWV�QRUWK��P� +RUL]RQWDO�GLVWDQFH��LQ�PHWHUV��WKDW�WKH�DQWHQQD�LV�RIIVHW�IURP�WKH�

PDUNHU�LQ�WKH�QRUWK�VRXWK�GLUHFWLRQ����LV�QRUWK����LV�VRXWK�

2IIVHWV�(DVW��P� +RUL]RQWDO�GLVWDQFH��LQ�PHWHUV��WKDW�WKH�DQWHQQD�LV�RIIVHW�IURP�WKH�

PDUNHU�LQ�WKH�HDVW�ZHVW�GLUHFWLRQ����LV�HDVW����LV�ZHVW�

'HOWD�9HUWLFDO��P� 7UXH�YHUWLFDO�GLVWDQFH��LQ�PHWHUV��EHWZHHQ�WKH�ERWWRP�RI�DQWHQQD�DQG�

WKH�PDUNHU�

5DGLXV��P� 5DGLXV�RI�WKH�DQWHQQD�LQ�PHWHUV�

6ODQW�'LVWDQFH��P� 0HDVXUHG�GLVWDQFH��LQ�PHWHUV��IURP�WKH�HGJH�RI�WKH�DQWHQQD�WR�WKH�

PDUNHU��,I�D�YDOXH�IRU�DQ�DQWHQQD�DUH�HQWHUHG��LW�RYHUZULWHV�WKH�

YDOXHV�LQ�WKH�6�ILOH�

7\SH 7\SH�RI�DQWHQQD�XVHG�LQ�GDWD�FROOHFWLRQ�

6HULDO�� 6HULDO�QXPEHU�RI�DQWHQQD�XVHG�IRU�GDWD�FROOHFWLRQ�

�7DEOH�%���$GGLWLRQDO�,QIR�IRU�6HOHFWHG�)LOHV�'LDORJ����2%6�7DE��FRQWLQXHG�

)LHOG 'HVFULSWLRQ
QYHUWHU �%���



%���
7KH�6DYH�EXWWRQ�VDYHV�WKH�GDWD�HQWHUHG�RQ�WKH�DFWLYH�WDE�RQO\��DQG�FORVHV�WKH�$GGLWLRQDO�LQIR�IRU�

6HOHFWHG�)LOHV�GLDORJ��

��� &RPSOHWH�WKH�ILHOGV�LQ�WKH�1$9�GLDORJ��7KH�LQIRUPDWLRQ�HQWHUHG�LQ�WKH�1$9�
GLDORJ�LV�VWRUHG�LQ�WKH�QDYLJDWLRQ�GDWD�ILOH��7DEOH�%���GHVFULEHV�HDFK�ILHOG�����

�)LJXUH�%�����$GGLWLRQDO�,QIR�IRU�6HOHFWHG�)LOHV�'LDORJ����1$9�7DE

�7DEOH�%���$GGLWLRQDO�,QIR�IRU�6HOHFWHG�)LOHV�'LDORJ����1$9�7DE

)LHOG 'HVFULSWLRQ

$JHQF\��&UHDWLQJ�&XUUHQW�)LOH� 1DPH�RI�WKH�FRPSDQ\�RU�DJHQF\�ZKR�FRQYHUWHG�WKH�GDWD�WR�

5,1(;�

&RPPHQWV $Q\�FRPPHQWV�SHUWDLQLQJ�WR�WKH�VWDWLRQ��GDWD�TXDOLW\��FRYHU��

*36�*/21$66��HWF�����FKDUDFWHUV�PD[LPXP�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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��� &OLFN�$SSO\�WR�VDYH�WKH�FKDQJHV�PDGH�WR�WKH�1$9�GLDORJ��DQG�FOLFN�RQ�WKH�
0(7�WDE�WR�VZLWFK�WR�WKH�0(7�WDE��)LJXUH�%���������������

��� &RPSOHWH�WKH�ILHOGV�LQ�WKH�0(7�GLDORJ��7KH�LQIRUPDWLRQ�HQWHUHG�LQ�WKH�0(7�
GLDORJ�LV�VWRUHG�LQ�WKH�PHWHRURORJLFDO�GDWD�ILOH��7DEOH�%���GHVFULEHV�HDFK�
ILHOG�

�)LJXUH�%�����$GGLWLRQDO�,QIR�IRU�6HOHFWHG�)LOHV�'LDORJ����0(7�7DE

�7DEOH�%���$GGLWLRQDO�,QIR�IRU�6HOHFWHG�)LOHV�'LDORJ����0(7�7DE

)LHOG 'HVFULSWLRQ

6WDWLRQ�1DPH 1DPH�RI�WKH�VXUYH\�SRLQW�RU�VWDWLRQ�ZKHUH�GDWD�ZDV�FROOHFWHG�

$JHQF\��&UHDWLQJ�&XUUHQW�)LOH� 1DPH�RI�WKH�FRPSDQ\�RU�DJHQF\�WKDW�FRQYHUWHG�WKH�GDWD�WR�5,1(;�

&RPPHQWV $Q\�FRPPHQWV�SHUWDLQLQJ�WR�WKH�VWDWLRQ��GDWD�TXDOLW\��FRYHU��*36�

*/21$66��HWF�����FKDUDFWHU�OLPLW�

0HWHRURORJLFDO�'DWD�/LVW 'DWH�DQG�WLPH�DWPRVSKHULF�GDWD�ZDV�FROOHFWHG��DWPRVSKHULF�SUHVVXUH��

WHPSHUDWXUH��UHODWLYH�KXPLGLW\��DQG�=:(7��=HQLWK�:HW�7URSRVSKHULF�'HOD\��

(GLW� &OLFN�WKLV�EXWWRQ�WR�RSHQ�WKH�(GLW�GLDORJ��DQG�HGLW�WKH�VHOHFWHG�

PHWHRURORJLFDO�GDWD�OLQH�
QYHUWHU �%���



%���
��� &OLFN�(GLW�WR�RSHQ�WKH�(GLW�GLDORJ�DQG�LQVSHFW�RU�FKDQJH�WKH�PHWHRURORJLFDO�
GDWD�

��� (QWHU�WKH�PHWHRURORJLFDO�GDWD��WKH�GDWH�DQG�WKH�87&�WLPH�WKDW�WKH�GDWD�ZDV�
WDNHQ��DQG�FOLFN�2.��7DEOH�%���GHVFULEHV�WKH�ILHOGV�LQ�WKH�(GLW�GLDORJ������

��� &OLFN�2.�WR�DFFHSW�WKH�PHWHRURORJLFDO�GDWD�DQG�FORVH�WKH�(GLW�GLDORJ�

��� &OLFN�6DYH�WR�VDYH�WKH�FKDQJHV�PDGH�WR�WKH�0HW�WDE�DQG�FORVH�WKH�
$GGLWLRQDO�LQIR�IRU�VHOHFWHG�ILOHV�GLDORJ��

� 7KH�$SSO\�EXWWRQ�VDYHV�DQ\�FKDQJHV�PDGH�WR�WKH�DFWLYH�WDE��DQG�GRHV�
QRW�FORVH�WKH�$GGLWLRQDO�LQIR�IRU�VHOHFWHG�ILOHV�GLDORJ�

� 7KH�6DYH�EXWWRQ�VDYHV�DQ\�FKDQJHV�PDGH�DQ\�WDE��DQG�FORVHV�WKH�
$GGLWLRQDO�LQIR�IRU�VHOHFWHG�ILOHV�GLDORJ�

��� &OLFN�%HJLQ�WR�FRQYHUW�WKH�VHOHFWHG�$VKWHFK�ILOHV�WR�5,1(;�IRUPDW��7KH�
&RQYHUVLRQ�6WDWXV�GLDORJ�RSHQV��)LJXUH�%������VKRZLQJ�WKH�VWDWXV�RI�WKH�

�)LJXUH�%�����(GLW�'LDORJ�

�7DEOH�%���(GLW�'LDORJ�3DUDPHWHUV

)LHOG 'HVFULSWLRQ

'DWH 7KH�\HDU��PRQWK��DQG�GDWH�WKDW�WKH�GDWD�ZDV�UHFRUGHG��'�LV�WKH�GD\�RI�WKH�PRQWK��QRW�

-XOLDQ�GD\��WKH�GDWD�ZDV�UHFRUGHG�

7LPH 7KH�WLPH�WKH�GDWD�ZDV�UHFRUGHG��+�LV�WKH�KRXU�RI�WKH�GD\�WKH�GDWD�ZDV�UHFRUGHG�LQ�

87&�WLPH�����KRXU�WLPH�VFDOH��0�LV�WKH�PLQXWH�RI�WKH�KRXU�WKH�GDWD�ZDV�UHFRUGHG�LQ�

87&�WLPH��6�LV�WKH�VHFRQG�RI�WKH�PLQXWH�WKH�GDWD�ZDV�UHFRUGHG�LQ�87&�WLPH

3UHVVXUH��PEV� 7KH�UHFRUGHG�EDURPHWULF�SUHVVXUH�RI�WKH�DWPRVSKHUH�LQ�PLOOLEDUV�

'U\�7HPS��&� 7KH�UHFRUGHG�WHPSHUDWXUH�RI�WKH�DLU�QRW�FRUUHFWHG�IRU�KXPLGLW\��LQ�GHJUHHV�&HOVLXV�

5HO��+XP���� 7KH�UHFRUGHG�UHODWLYH�KXPLGLW\�RI�WKH�DLU�LQ�SHUFHQW��

=:(7��PP� =HQLWK�:HW�7URSRVSKHULF�'HOD\²LQ�PLOOLPHWHUV��GHIDXOW� ���
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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FRQYHUVLRQ�SURFHVV��8SRQ�FRPSOHWLRQ��WKH�GLDORJ�LQGLFDWHV������IRU�HDFK�
ILOH�����

��� &OLFN�2.��

$��ORJ�ILOH�LV�FUHDWHG�LQ�WKH�FRQYHUVLRQ�GLUHFWRU\��:KHQ�VWDUWHG��5,1(;�
FRQYHUWHU�RYHUZULWHV�WKH�SUHYLRXV��ORJ�ILOH��7R�VDYH�WKH�SUHYLRXV��ORJ�ILOH��
UHQDPH�RU�PRYH�WKH�ILOH�EHIRUH�VWDUWLQJ�5,1(;�FRQYHUWHU��

&RQYHUWLQJ�0RUH�WKDQ�2QH�)LOH�DW�D�7LPH��%DWFK�
3URFHVVLQJ�

7R�FRQYHUW�PRUH�WKDQ�RQH�ILOH�DW�D�WLPH�

� ,I�WKH�ILOHV�DUH�FRQWLJXRXV��KROG�GRZQ�WKH�6KLIW�NH\��VHOHFW�ILOHV�ZLWK�WKH�
FXUVRU��DQG�FOLFN�HDFK�ILOH�

� ,I�WKH�ILOHV�DUH�VFDWWHUHG�WKURXJKRXW�WKH�GLUHFWRU\��KROG�GRZQ�WKH�&WUO�NH\��
VHOHFW�ILOHV�ZLWK�WKH�FXUVRU��DQG�FOLFN�HDFK�ILOH�

�)LJXUH�%�����&RQYHUVLRQ�6WDWXV�'LDORJ�
QYHUWHU �%���
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 /RFXV�3URFHVVRU�8VHU¶V�*XLGH



�&

3RVW�$GMXVWPHQW�$QDO\VLV
3RVW�$GMXV
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VLV
,QWURGXFWLRQ

3HUIRUPLQJ�D�OHDVW�VTXDUHV�DGMXVWPHQW�RI�VXUYH\�REVHUYDWLRQV�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�
VWHSV�LQ�SHUIRUPLQJ�D�*36�VXUYH\��7KH�DFWXDO�SHUIRUPDQFH�RI�D�OHDVW�VTXDUHV�DGMXVWPHQW�LV�
YHU\�HDV\�LQ�/RFXV�3URFHVVRU��7KH�XVHU�VLPSO\�SXVKHV�D�EXWWRQ�DQG�WKH�DGMXVWPHQW�LV�
SHUIRUPHG��7KHUH�UHDOO\�LVQ
W�DQ\WKLQJ�FRPSOLFDWHG�RU�QHZ�LQ�WKLV�SURFHVV��0DQ\�
DGMXVWPHQW�SDFNDJHV�H[LVW�WRGD\�WKDW�VXSSRUW�WKLV�OHYHO�RI�DGMXVWPHQW��7KH�DFWXDO�
SHUIRUPDQFH�RI�WKH�OHDVW�VTXDUHV�DGMXVWPHQW�KDV�QHYHU�UHDOO\�EHHQ�WULFN\��7KH�WULFN\�SDUW��
DQG�ZKHUH�PRVW�LPSURYHPHQW�KDV�EHHQ�QHHGHG��KDV�EHHQ�LQ�WKH�DQDO\VLV�RI�WKH�UHVXOWV�RI�D�
OHDVW�VTXDUHV�DGMXVWPHQW�

$�JUHDW�GHDO�RI�HIIRUW�KDV�JRQH�LQWR�WKH�DGMXVWPHQW�PRGXOH�RI�/RFXV�3URFHVVRU�WR�VXSSO\�
WKH�XVHU�ZLWK�WRROV�WR�DVVLVW�LQ�WKH�SURFHVV�RI�DQDO\]LQJ�WKH�UHVXOWV�RI�DQ�DGMXVWPHQW��6RPH�
RI�WKH�WRROV�DUH�FODVVLFDO�WRROV�XVHG�IRU�VRPH�WLPH�IRU�WKLV�SXUSRVH��2WKHUV�DUH�QHZ�DQG�
LQQRYDWLYH�

7KH�DGMXVWPHQW�DQDO\VLV�WRROV�IDOO�LQWR�WZR�PDLQ�FDWHJRULHV��EOXQGHU�GHWHFWLRQ�WRROV�DQG�
TXDOLW\�DQDO\VLV�WRROV��(DFK�RI�WKHVH�WRROV�LV�H[SODLQHG�LQ�GHWDLO�EHORZ��7KH�H[SODQDWLRQ�
LQFOXGHV�KRZ�WKH�WRRO�ZRUNV��WKH�SXUSRVH�RI�HDFK�WRRO��DQG�ZKHQ�WR�XVH�HDFK�WRRO��

$IWHU�GLVFXVVLRQ�RI�WKH�DYDLODEOH�DQDO\VLV�WRROV��WKHUH�LV�D�VHFWLRQ�GHVFULELQJ�WKH�SURFHVV�RI�
DQDO\]LQJ�DQ�DGMXVWPHQW��)URP�VWDUW�WR�ILQLVK��HDFK�VWHS�RI�WKH�DQDO\VLV�SURFHVV�LV�OLVWHG�
VKRZLQJ�WKH�VHTXHQFH�RI�ZKHQ�DQG�KRZ�WR�XVH�WKH�DQDO\VLV�WRROV�

%HIRUH�SURFHHGLQJ��WKHUH�DUH�IHZ�WKLQJV�WKH�XVHU�PXVW�UHPHPEHU�ZKHQ�DQDO\]LQJ�DQ�
DGMXVWPHQW�ZLWK�WKLV�WRRO�VHW�

�� 0DQ\�RI�WKH�DQDO\VLV�WRROV�SUHVHQWHG�E\�/RFXV�3URFHVVRU�DUH�VWDWLVWLFDOO\�EDVHG��
7KHVH�VWDWLVWLFDOO\�EDVHG�WRROV�XWLOL]H�WKH�*36�YHFWRU�XQFHUWDLQWLHV��HUURU�
HVWLPDWHV��DV�WKH�EDVLV�IRU�WKHLU�WHVWLQJ��,W�LV�FULWLFDO�WKH�REVHUYDWLRQ�XQFHUWDLQWLHV�
DUH�UHDOLVWLF�IRU�WKH�VWDWLVWLFDOO\�EDVHG�WRROV�WR�IXQFWLRQ�SURSHUO\��8QUHDOLVWLF�
XQFHUWDLQWLHV�ZLOO�FDXVH�WKH�DQDO\VLV�WRROV�WR�IXQFWLRQ�XQSUHGLFWDEO\�DQG�LQ�WKH�
ZRUVW�FDVH��PD\�PDNH�D�EDG�DGMXVWPHQW�ORRN�JRRG��

7KH�YHFWRU�SURFHVVLQJ�PRGXOH�RI�/RFXV�3URFHVVRU�LV�UHVSRQVLEOH�IRU�DVVLJQLQJ�
XQFHUWDLQWLHV�WR�WKH�SURFHVVHG�*36�YHFWRUV��$�JUHDW�GHDO�RI�HIIRUW�KDV�JRQH�LQWR�
LQVXULQJ�WKDW�UHDOLVWLF�XQFHUWDLQWLHV�DUH�GHWHUPLQHG��8QIRUWXQDWHO\��WKLV�LV�QRW�
DOZD\V�DQ�HDV\�WDVN�DQG�DW�WLPHV��WKH�XQFHUWDLQWLHV�PD\�EH�D�OLWWOH�RSWLPLVWLF��WRR�
VPDOO��RU�SHVVLPLVWLF��WRR�ODUJH���5HFRJQL]LQJ�WKLV��PHWKRGV�ZHUH�GHYHORSHG�WR�
KHOS�LGHQWLI\�ZKHQ�XQFHUWDLQWLHV�DUH�XQUHDOLVWLF�DQG�WR�KHOS�UHFWLI\�WKLV�VLWXDWLRQ��
7KHVH�PHWKRGV�DUH�H[SODLQHG�LQ�GHWDLO�XQGHU�WKH�SHUWLQHQW�WRROV�EHORZ�
WPHQW�$QDO\VLV �&��



&��
�� $GMXVWPHQW�DQDO\VLV�WRROV�FDQQRW�IXQFWLRQ�SURSHUO\�ZLWKRXW�UHGXQGDQF\�LQ�
WKH�DGMXVWHG�REVHUYDWLRQV��,W�LV�LPSRVVLEOH�WR�GHWHFW�D�EOXQGHU�LQ�DQ�
REVHUYDWLRQ�HVWDEOLVKLQJ�WKH�SRVLWLRQ�RI�D�SRLQW�LI�WKHUH�LV�RQO\�RQH�
REVHUYDWLRQ�DW�WKLV�SRLQW��:KHQ�GHVLJQLQJ�D�VXUYH\�QHWZRUN��EH�VXUH�WR�
LQFOXGH�VXIILFLHQW�UHGXQGDQF\�LQ�WKH�REVHUYDWLRQV��7KH�EHVW�FDVH�ZRXOG�EH�WR�
LQFOXGH�PRUH�WKDQ�RQH�RFFXSDWLRQ�RI�HDFK�SRLQW�EHLQJ�HVWDEOLVKHG��
8QIRUWXQDWHO\��WKLV�LV�QRW�SUDFWLFDO�DQG�UHDOO\�QRW�QHFHVVDU\��6HOHFW�D�FHUWDLQ�
SHUFHQWDJH�RI�SRLQWV�WR�UHFHLYH�PXOWLSOH�RFFXSDWLRQV��7KLUW\�WR�ILIW\�SHUFHQW�
LV�UHFRPPHQGHG��7KLV�UHGXQGDQF\�ZLOO�VLJQLILFDQWO\�LQFUHDVH�WKH�OLNHOLKRRG�
WKDW�REVHUYDWLRQ�EOXQGHUV�ZLOO�EH�GHWHFWHG�E\�WKH�DGMXVWPHQW�

,Q�WKH�GLVFXVVLRQ�RI�WKH�DQDO\VLV�WRROV�EHORZ��LW�LV�DVVXPHG�WKDW�VXIILFLHQW�
UHGXQGDQF\�H[LVWV�LQ�WKH�DGMXVWHG�REVHUYDWLRQV�

�� ,W�LV�DOVR�LPSRUWDQW�WR�UHPHPEHU�WKDW�QR�DQDO\VLV�WRRO�VXSSOLHG�JLYHV�D�
GHILQLWLYH�LQGLFDWLRQ�RI�WKH�H[LVWHQFH�RI�EOXQGHUV�RU�WKH�TXDOLW\�RI�DQ�
DGMXVWPHQW��1R�RQH�WRRO�VKRXOG�HYHU�EH�VROHO\�UHOLHG�XSRQ��$OO�WRROV�PXVW�EH�
XVHG�WRJHWKHU�IRU�DQ�HIIHFWLYH�DQDO\VLV�RI�DQ�DGMXVWPHQW�

�� %OXQGHU�GHWHFWLRQ�VKRXOG�DOZD\V�EH�SHUIRUPHG�RQ�PLQLPDOO\�FRQVWUDLQHG�
DGMXVWPHQWV��$WWHPSWLQJ�WR�GHWHFW�EOXQGHUV�LQ�D�FRQVWUDLQHG�DGMXVWPHQW�LV�
YHU\�GLIILFXOW�VLQFH�D�GHWHFWHG�SUREOHP�FDQ�HLWKHU�EH�FDXVHG�E\�D�EOXQGHU�RU�D�
HUURU�LQ�WKH�FRQWURO�SRVLWLRQ�IL[HG�LQ�WKH�DGMXVWPHQW��7KH�ILUVW�VWHS�LQ�WKH�
DGMXVWPHQW�SURFHVV�VKRXOG�DOZD\V�EH�D�PLQLPDOO\�FRQVWUDLQHG�DGMXVWPHQW��
8VH�WKLV�DGMXVWPHQW�WR�GHWHFW�DQG�HOLPLQDWH�EOXQGHUV�IURP�WKH�GDWD�VHW��DQG�
GHWHUPLQH�WKH�LQWHUQDO�TXDOLW\�RI�WKH�VXUYH\�GDWD��$IWHU�WKH�GDWD�VHW�LV�FOHDQ�RI�
EOXQGHUV�DQG�LW�LV�GHWHUPLQHG�WKDW�WKH�VXUYH\�PHHWV�WKH�UHODWLYH�DFFXUDF\�
VSHFLILFDWLRQ��D�FRQVWUDLQHG�DGMXVWPHQW�FDQ�EH�SHUIRUPHG�

,Q�WKH�GLVFXVVLRQ�RI�EOXQGHU�GHWHFWLRQ�WRROV�EHORZ��LW�LV�DVVXPHG�WKDW�WKH�
WRROV�DUH�EHLQJ�XVHG�RQ�D�PLQLPDOO\�FRQVWUDLQHG�DGMXVWPHQW�

%OXQGHU�'HWHFWLRQ�7RROV

7KH�EOXQGHU�GHWHFWLRQ�WRROV�VXSSOLHG�LQ�WKH�DGMXVWPHQW�PRGXOH�RI�/RFXV�3URFHVVRU�DUH�
GHVLJQHG�WR�DVVLVW�WKH�XVHU�LQ�GHWHFWLQJ�SUREOHPV�ZLWK�DQ�DGMXVWPHQW��7KH�WRROV�DVVLVW�
LQ�GHWHUPLQLQJ�LI�EOXQGHUV�H[LVW�LQ�DQ\�RI�WKH�REVHUYDWLRQV�XVHG�LQ�WKH�DGMXVWPHQW��RU�LI�
DQ\�SUREOHPV�H[LVW�LQ�WKH�QHWZRUN�FRQVWUXFWLRQ�WKDW�ZRXOG�KDPSHU�WKH�DELOLW\�IRU�DQ�
DGMXVWPHQW�WR�EH�SHUIRUPHG�����(DFK�WRRO�LV�SUHVHQWHG�LQ�GHWDLO�EHORZ�

1HWZRUN�&RQQHFWLYLW\�7HVW

,Q�RUGHU�WR�SURSHUO\�DGMXVW�DQ�HQWLUH�GDWD�VHW�RI�REVHUYDWLRQV��WKHUH�PXVW�EH�FRQQHFWLYLW\�
EHWZHHQ�DOO�VHFWLRQV�RI�WKH�GDWD�VHW��)RU�H[DPSOH��OHW
V�H[DPLQH�D�VXUYH\�RI�D�SLSHOLQH�
WKDW�ZLOO�UHTXLUH�PXOWLSOH�GD\V�RI�ZRUN�WR�FRPSOHWH��7ZR�VXUYH\�FUHZV�EHJLQ�ZRUN�RQ�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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WKH�SURMHFW��RQH�RQ�WKH�QRUWK�HQG�DQG�RQH�RQ�WKH�VRXWK�HQG��$W�WKH�HQG�RI�GD\����HDFK�
FUHZ�ZLOO�KDYH�D�VXUYH\HG�D�QXPEHU�RI�SRLQWV�DW�HDFK�HQG�RI�WKH�SURMHFW��7KH�WZR�GDWD�
VHWV�KDYH�QR�REVHUYDWLRQV�EHWZHHQ�WKHP�\HW��7KHVH�WZR�GDWD�VHWV�FDQQRW�EH�DGMXVWHG�
WRJHWKHU�EHFDXVH�WKH\�DUH�QRW�FRQQHFWHG��

7KH�QHWZRUN�FRQQHFWLYLW\�WHVW�H[DPLQHV�WKH�GDWD�VHW�SULRU�WR�DGMXVWPHQW�WR�GHWHUPLQH�
LI�WKHUH�DUH�VXEVHWV�RI�WKH�GDWD�VHW�WKDW�DUH�QRW�FRQQHFWHG�E\�REVHUYDWLRQV��

9DULDQFH�RI�8QLW�:HLJKW

,Q�OHDVW�VTXDUHV�DGMXVWPHQWV��WKHUH�DUH�WZR�9DULDQFH�RI�8QLW�:HLJKW�YDOXHV��7KH\�DUH�
WHUPHG�$�SULRUL�9DULDQFH�RI�8QLW�:HLJKW�DQG�$�SRVWHULRUL�9DULDQFH�RI�8QLW�:HLJKW��
$�SULRUL�PHDQV�EHIRUH�WKH�DGMXVWPHQW�DQG�D�SRVWHULRUL�PHDQV�DIWHU�WKH�DGMXVWPHQW��
7KH�D�SULRUL�YDULDQFH�RI�XQLW�ZHLJKW�LV�DQ�DVVLJQHG�YDOXH��7KH�D�SRVWHULRUL�YDULDQFH�RI�
XQLW�ZHLJKW�LV�D�FDOFXODWHG�YDOXH��([DPLQLQJ�WKH�PDWKHPDWLFV�RI�OHDVW�VTXDUHV��LW�FDQ�
EH�SURYHQ�WKDW�WKH�H[SHFWHG�YDOXH�RI�WKH�FDOFXODWHG�D�SRVWHULRUL�YDULDQFH�RI�XQLW�
ZHLJKW�LV�WKH�D�SULRUL�YDULDQFH�RI�XQLW�ZHLJKW�

7KH�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW�FDQ�EH�XVHG�DV�D�WHVW�RI�WKH�TXDOLW\�RI�DQ�
DGMXVWPHQW�VLQFH�LW
V�H[SHFWHG�YDOXH�LV�NQRZQ��/RFXV�3URFHVVRU�RXWSXWV�WKH�D�
SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW�IRU�WKLV�SXUSRVH��$QDO\VLV�RI�WKH�D�SRVWHULRUL�
YDULDQFH�RI�XQLW�ZHLJKW�ZLOO�UHYHDO�RQH�RI�WKUHH�WKLQJV�

�� $�YDOXH�FORVH�RU�HTXDO�WR�WKH�H[SHFWHG�YDOXH�LV�D�JRRG�LQGLFDWLRQ�WKDW�WKH�
DGMXVWPHQW�FRQWDLQV�QR�EOXQGHUV�DQG�WKH�XQFHUWDLQWLHV�DVVLJQHG�WR�WKH�
REVHUYDWLRQV�JRLQJ�LQWR�WKH�DGMXVWPHQW�ZHUH�YDOLG��QRW�WRR�RSWLPLVWLF�RU�
SHVVLPLVWLF���8QIRUWXQDWHO\��WKLV�LV�QRW�D�GHILQLWLYH�LQGLFDWLRQ�RI�D�JRRG�
DGMXVWPHQW��0DQLSXODWLRQ�RI�REVHUYDWLRQ�XQFHUWDLQWLHV�FRXOG�FDXVH�WKLV�WHVW�
WR�EH�IRROHG��7KHUHIRUH��WKLV�WRRO��OLNH�DOO�RWKHUV��FDQQRW�EH�XVHG�DORQH��$OO�
DQDO\VLV�WRROV�PXVW�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�HDFK�RWKHU�WR�GHWHUPLQH�WKH�
TXDOLW\�RI�DQ�DGMXVWPHQW�

�� $�YDOXH�VLJQLILFDQWO\�ODUJHU�WKDQ�WKH�H[SHFWHG�YDOXH�LV�DQ�LQGLFDWLRQ�WKDW�
HLWKHU�D�EOXQGHU�RU�EOXQGHUV�H[LVW�LQ�WKH�GDWD�DGMXVWHG��RU�WKH�XQFHUWDLQWLHV�
DVVLJQHG�WR�WKH�REVHUYDWLRQV�JRLQJ�LQWR�WKH�DGMXVWPHQW�DUH�WRR�RSWLPLVWLF��L�H��
VPDOOHU�WKDQ�WKH�WUXH�XQFHUWDLQWLHV���2WKHU�DQDO\VLV�WRROV�PXVW�EH�XVHG�WR�
GHWHUPLQH�ZKLFK�RI�WKHVH�FRQGLWLRQV�H[LVW��,I�EOXQGHUV�DUH�IRXQG��WKH\�PXVW�
EH�UHPRYHG�DQG�WKH�DGMXVWPHQW�UXQ�DJDLQ��,I�LW�LV�IRXQG�WKDW�WKH�XQFHUWDLQWLHV�
DUH�WRR�RSWLPLVWLF��WKH\�PXVW�EH�VFDOHG�XS�WR�PRUH�UHDOLVWLF�YDOXHV�DQG�WKH�
DGMXVWPHQW�UXQ�DJDLQ�

�� $�YDOXH�VLJQLILFDQWO\�VPDOOHU�WKDQ�WKH�H[SHFWHG�YDOXH�LV�DQ�LQGLFDWLRQ�WKDW�WKH�
REVHUYDWLRQ�XQFHUWDLQWLHV�DUH�WRR�SHVVLPLVWLF��L�H��ODUJHU�WKDQ�WKH�WUXH�
XQFHUWDLQWLHV��7KHUH�VWLOO�PD\�EH�EOXQGHUV�LQ�WKH�GDWD�VHW�EXW�WKH\�ZLOO�EH�
GLIILFXOW�WR�ILQG�XVLQJ�WKH�VWDWLVWLFDO�DQDO\VLV�WRROV�GXH�WR�WKH�SHVVLPLVWLF�
XQFHUWDLQWLHV��7KH�XQFHUWDLQWLHV�PXVW�EH�VFDOHG�GRZQ�WR�PRUH�UHDOLVWLF�YDOXHV�
DQG�WKH�DGMXVWPHQW�UXQ�DJDLQ��7KH�VFDOLQJ�SURFHVV�RI�XQFHUWDLQWLHV�LV�
WPHQW�$QDO\VLV �&��



&��
IDFLOLWDWHG�E\�D�VFDOLQJ�WRRO��:LWK�WKH�VFDOLQJ�WRRO��WKH�XVHU�FDQ�VFDOH�DOO�
REVHUYDWLRQ�XQFHUWDLQWLHV�E\�D�VSHFLILHG�DPRXQW��7ULDO�DQG�HUURU�ZLOO�UHVXOW�LQ�
WKH�DELOLW\�WR�VFDOH�WKH�XQFHUWDLQWLHV�WR�D�OHYHO�WKDW�DUH�PRUH�UHDOLVWLF�

$W�WKH�VWDUW�RI�DQ\�DGMXVWPHQW��/RFXV�3URFHVVRU�DXWRPDWLFDOO\�DVVLJQV�D�YDOXH�RI���WR�
WKH�D�SULRUL�YDULDQFH�RI�XQLW�ZHLJKW��$W�WKH�HQG�RI�HDFK�DGMXVWPHQW��WKH�D�SRVWHULRUL�
YDULDQFH�RI�XQLW�ZHLJKW�LV�FDOFXODWHG�DQG�RXWSXW��$V�VWDWHG�HDUOLHU��WKH�H[SHFWHG�YDOXH�
RI�WKH�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW�LV�WKH�D�SULRUL�YDULDQFH�RI�XQLW�ZHLJKW��7KLV�
PHDQV�WKDW�WKH�FDOFXODWHG�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW�VKRXOG�HTXDO����

,W�LV�VHOGRP�WKDW�WKH�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW�ZLOO�HTXDO�H[DFWO\����GXH�WR�
WKH�IDFW�WKDW�LW�LV�VLPSO\�DQ�HVWLPDWH�RI�WKH�D�SULRUL�YDULDQFH�RI�XQLW�ZHLJKW��DQG�WKLV�
HVWLPDWH�FRQWDLQV�XQFHUWDLQW\��'XH�WR�WKLV��WKH�FDOFXODWHG�D�SRVWHULRUL�YDULDQFH�RI�XQLW�
ZHLJKW�FRXOG�GHYLDWH�IURP���\HW�WKH�DGMXVWPHQW�FRXOG�EH�JRRG��8QIRUWXQDWHO\��LW�LV�QRW�
SRVVLEOH�WR�VD\�H[DFWO\�ZKHUH�WKH�FXWRII�LV�IRU�D�JRRG�RU�EDG�DGMXVWPHQW��$�YDOXH�RI�
����PD\�EH�FDOFXODWHG�IURP�D�JRRG�DGMXVWPHQW��$�YDOXH�RI���PD\�DOVR�EH�FDOFXODWHG�
IURP�D�JRRG�DGMXVWPHQW����8QIRUWXQDWHO\��DW�WLPHV�D�YDOXH�RI�����RU���PD\�DOVR�EH�
FDOFXODWHG�IURP�DQ�DGMXVWPHQW�ZLWK�D�SUREOHP��/DUJH�GHYLDWLRQV�IURP���WKRXJK�DUH�
YLUWXDOO\�DOZD\V�DQ�LQGLFDWLRQ�RI�D�SUREOHP��

,Q�VXPPDU\��XWLOL]H�WKH�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW��VKRUWHQHG�WR�YDULDQFH�RI�
XQLW�ZHLJKW�LQ�WKH�VRIWZDUH��DV�DQ�LQGLFDWRU�RI�WKH�RYHUDOO�TXDOLW\�RI�WKH�OHDVW�VTXDUHV�
DGMXVWPHQW��

� ,I�WKH�YDULDQFH�RI�XQLW�ZHLJKW�LV�FORVH�WR����FRQVLGHU�WKLV�D�JRRG�LQGLFDWLRQ�
WKDW�WKH�DGMXVWPHQW�LV�JRRG��/RRN�DW�RWKHU�TXDOLW\�WRROV�WR�FRQILUP�WKLV�

� ,I�WKH�YDULDQFH�RI�XQLW�ZHLJKW�LV�VLJQLILFDQWO\�VPDOOHU�WKDQ����WKLV�LV�DQ�
LQGLFDWLRQ�WKDW�WKH�XQFHUWDLQWLHV�RI�WKH�REVHUYDWLRQV�DUH�WRR�ODUJH�DQG�QHHG�WR�
EH�VFDOHG�GRZQ�DQG�WKH�DGMXVWPHQW�UHUXQ��

� ,I�WKH�YDULDQFH�RI�XQLW�ZHLJKW�LV�VLJQLILFDQWO\�ODUJHU�WKDQ����XVH�RWKHU�DQDO\VLV�
WRROV�WR�GHWHUPLQH�LI�WKH�FDXVH�LV�GXH�WR�EOXQGHUV�RU�XQFHUWDLQWLHV�WKDW�DUH�WRR�
VPDOO��(LWKHU�UHPRYH�WKH�EOXQGHUV�RU�VFDOH�WKH�XQFHUWDLQWLHV�XS�DQG�UHUXQ�WKH�
DGMXVWPHQW�

&KL�6TXDUH�7HVW

&RPSDULQJ�WKH�HTXLYDOHQFH�RI�WKH�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW�DQG�D�SULRUL�
YDULDQFH�RI�XQLW�ZHLJKW�LV�D�JRRG�LQGLFDWRU�RI�WKH�TXDOLW\�RI�DQ�DGMXVWPHQW��,Q�WKH�
VHFWLRQ�9DULDQFH�RI�8QLW�:HLJKW��ZH�GLVFXVV�KRZ�WKH�WZR�YDULDQFH�IDFWRUV�DUH�
FRPSDUHG�WR�GHWHUPLQH�LI�WKH\�DUH�QXPHULFDOO\�HTXLYDOHQW��%XW��DV�GLVFXVVHG�LQ�WKDW�
VHFWLRQ��GXH�WR�WKH�IDFW�WKDW�WKH�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW�LV�DQ�HVWLPDWH�RI�
WKH�D�SULRUL�YDULDQFH�RI�XQLW�ZHLJKW�DQG�WKH�HVWLPDWH�FRQWDLQV�XQFHUWDLQWLHV��WKH�WZR�
YDOXHV�GR�QRW�KDYH�WR�EH�QXPHULFDOO\�HTXDO�WR�LQGLFDWH�D�JRRG�DGMXVWPHQW��7KHUH�LV�D�
JUD\�DUHD�ZKHUH�VRPHWLPHV�LW�LV�GLIILFXOW�WR�GHWHUPLQH�LI�WKH�D�SRVWHULRUL�YDULDQFH�
IDFWRU�LV�LQGLFDWLQJ�D�JRRG�RU�EDG�DGMXVWPHQW�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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7KH�&KL�6TXDUH�WHVW�H[DPLQHV�WKH�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW�WR�GHWHUPLQH�LI�
WKH�FRPSXWHG�YDOXH�LV�VWDWLVWLFDOO\�HTXLYDOHQW�WR�WKH�D�SULRUL�YDULDQFH�RI�XQLW�ZHLJKW��
6WDWLVWLFDO�HTXLYDOHQFH�WDNHV�LQWR�DFFRXQW�WKDW�WKH�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW�
LV�DQ�HVWLPDWH��DQG�WKDW�WKH�HVWLPDWH�KDV�XQFHUWDLQW\��7KH�WHVW�LV�FRQGXFWHG�E\�
FRPSXWLQJ�D�FKL�VTXDUH�WHVW�YDOXH�XVLQJ�WKH�WZR�YDULDQFH�RI�XQLW�ZHLJKW�YDOXHV��7KLV�
WHVW�YDOXH�LV�FRPSDUHG�WR�D�UDQJH�GHILQHG�E\�D�ORZHU�OLPLW�YDOXH�DQG�DQ�XSSHU�OLPLW�
YDOXH��7KHUH�DUH�WZR�SRVVLEOH�RXWFRPHV�WR�WKH�WHVW�

�� ,I�WKH�WHVW�YDOXH�IDOOV�ZLWKLQ�WKH�UDQJH��WKH�FKL�VTXDUH�WHVW�SDVVHV�LQGLFDWLQJ�
VWDWLVWLFDO�HTXLYDOHQFH�RI�WKH�WZR�YDULDQFH�RI�XQLW�ZHLJKW�YDOXHV��$V�VWDWHG�LQ�
WKH�GHVFULSWLRQ�RI�9DULDQFH�RI�8QLW�:HLJKW��HTXLYDOHQFH�RI�WKH�WZR�YDULDQFH�
IDFWRUV�LV�D�JRRG�LQGLFDWRU�WKDW�WKH�DGMXVWPHQW�LV�JRRG�

�� ,I�WKH�WHVW�YDOXH�IDOOV�RXWVLGH�RI�WKH�UDQJH��WKH�FKL�VTXDUH�WHVW�IDLOV�LQGLFDWLQJ�
WKDW�WKH�WZR�YDULDQFH�RI�XQLW�ZHLJKW�YDOXHV�DUH�QRW�VWDWLVWLFDOO\�HTXLYDOHQW��
7KLV�QRQ�HTXLYDOHQW�LV�D�JRRG�LQGLFDWLRQ�RI�WKHUH�EHLQJ�D�SUREOHP�ZLWK�WKH�
DGMXVWPHQW��7KH�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW�VKRXOG�EH�H[DPLQHG��,W
V�
YDOXH�VKRXOG�JLYH�D�FOXH�WR�ZKDW�WKH�SUREOHP�PD\�EH��DV�GLVFXVVHG�LQ�WKH�
GHVFULSWLRQ�RI�9DULDQFH�RI�8QLW�:HLJKW�

7KH�FKL�VTXDUH�WHVW�LV�DXWRPDWLFDOO\�SHUIRUPHG�E\�WKH�DGMXVWPHQW�PRGXOH�RI�/RFXV�
3URFHVVRU��7KH�UHVXOWV�RI�WKH�WHVW�DUH�RXWSXW�IRU�WKH�XVHU�WR�H[DPLQH��/LNH�WKH�YDULDQFH�
RI�XQLW�ZHLJKW��WKH�FKL�VTXDUH�WHVW�LV�DQ�RYHUDOO�TXDOLW\�FKHFN�RI�WKH�DGMXVWPHQW��

,Q�VXPPDU\��XWLOL]H�WKH�FKL�VTXDUH�WHVW�WR�KHOS�GHWHUPLQH�WKH�RYHUDOO�TXDOLW\�RI�WKH�
OHDVW�VTXDUHV�DGMXVWPHQW�E\�WHVWLQJ�WKH�VWDWLVWLFDO�HTXLYDOHQW�RI�WKH�WZR�YDULDQFH�RI�
XQLW�ZHLJKW�YDOXHV�

� ,I�WKH�WHVW�SDVVHV��LW�LV�D�JRRG�LQGLFDWLRQ�WKDW�WKH�DGMXVWPHQW�LV�JRRG��/RRN�DW�
RWKHU�TXDOLW\�WRROV�WR�FRQILUP�WKLV�

� ,I�WKH�WHVW�IDLOV��H[DPLQH�WKH�D�SRVWHULRUL�YDULDQFH�RI�XQLW�ZHLJKW��7KH�YDOXH�
VKRXOG�JLYH�FOXHV�WR�WKH�FDXVH�RI�WKH�IDLOXUH�DV�GLVFXVVHG�LQ�WKH�GHVFULSWLRQ�RI�
9DULDQFH�RI�8QLW�:HLJKW�

2EVHUYDWLRQ�5HVLGXDOV

,Q�D�OHDVW�VTXDUHV�DGMXVWPHQW��VPDOO�FRUUHFWLRQV�DUH�DSSOLHG�WR�WKH�REVHUYDWLRQV�WR�
REWDLQ�WKH�EHVW�ILW�RI�DOO�REVHUYDWLRQV�SURGXFLQJ�RQH�VROXWLRQ�IRU�DOO�SRLQWV��7KH�EHVW�ILW�
LV�WKH�VROXWLRQ�WKDW�SURGXFHV�WKH�OHDVW�DPRXQW�RI�FRUUHFWLRQV�WR�WKH�REVHUYDWLRQV��7KHVH�
VPDOO�FRUUHFWLRQV�DUH�WHUPHG�UHVLGXDOV��(DFK�REVHUYDWLRQ�ZLOO�KDYH�RQH�RU�PRUH�
UHVLGXDOV��*36�REVHUYDWLRQV�KDYH�WKUHH�UHVLGXDOV��RQH�IRU�HDFK�FRPSRQHQW�RI�WKH�*36�
YHFWRU��;�<�=�RU�1�(�8���

7KH�UHDVRQ�WKDW�REVHUYDWLRQV�KDYH�WR�EH�FRUUHFWHG�DW�DOO�LQ�RUGHU�WR�SURGXFH�D�JRRG�ILW�
LV�GXH�WR�HUURUV�LQ�WKH�REVHUYDWLRQV��,I�REVHUYDWLRQV�FRQWDLQHG�QR�HUURUV��WKDQ�DQ�
DGMXVWPHQW�ZRXOG�QRW�EH�QHHGHG��$OO�REVHUYDWLRQV�ZRXOG�ILW�WRJHWKHU�SHUIHFWO\��7ZR�
W\SHV�RI�HUURUV�FDQ�EH�IRXQG�LQ�VXUYH\�REVHUYDWLRQV��UDQGRP�HUURUV�DQG�EOXQGHUV��
WPHQW�$QDO\VLV �&��



&��
5DQGRP�HUURUV�ZLOO�FDXVH�VPDOO�FRUUHFWLRQV�WR�EH�QHHGHG�LQ�REVHUYDWLRQV�LQ�RUGHU�WR�
PDNH�WKHP�ILW�WRJHWKHU�SURSHUO\��,I�RQO\�UDQGRP�HUURUV�H[LVW�LQ�WKH�GDWD�VHW��DOO�
UHVLGXDOV�ZLOO�OLNHO\�EH�VPDOO��2Q�WKH�RWKHU�KDQG��LI�ODUJH�EOXQGHUV�H[LVW�LQ�WKH�GDWD�VHW��
ODUJH�UHVLGXDOV�ZLOO�OLNHO\�EH�SURGXFHG�

([DPLQLQJ�WKH�VL]H�RI�REVHUYDWLRQ�UHVLGXDOV�FDQ�KHOS�LQ�LGHQWLI\LQJ�EOXQGHUV�LQ�WKH�
REVHUYDWLRQV�XVHG�LQ�WKH�DGMXVWPHQW��/RFXV�3URFHVVRU�ZLOO�GLVSOD\�DQG�RXWSXW�WKH�
UHVLGXDOV�IRU�DOO�REVHUYDWLRQV��7KHVH�UHVLGXDOV�VKRXOG�EH�H[DPLQHG�LQ�DQ�DWWHPSW�WR�
LGHQWLI\�EOXQGHUV��,I�EOXQGHUV�DUH�LGHQWLILHG��WKH\�PXVW�EH�UHPRYHG�IURP�WKH�GDWD�VHW��
DQG�WKH�DGMXVWPHQW�UHUXQ��,I�WKH�REVHUYDWLRQ�FRQWDLQLQJ�WKH�EOXQGHU�LV�D�FULWLFDO�
REVHUYDWLRQ�RI�WKH�GDWD�VHW��LW�VKRXOG�EH�H[DPLQHG�WR�GHWHUPLQH�WKH�FDXVH�RI�WKH�
EOXQGHU��2QFH�UHSDLUHG��WKH�REVHUYDWLRQ�FDQ�EH�UHWXUQHG�WR�WKH�DGMXVWPHQW��,I�WKH�
REVHUYDWLRQ�LV�FULWLFDO�WR�WKH�VWUHQJWK�RI�WKH�QHWZRUN�DQG�FDQQRW�EH�UHSDLUHG��WKH�GDWD�
ZLOO�QHHG�WR�EH�UH�REVHUYHG�

7KHUH�DUH�WZR�PDLQ�GLIILFXOWLHV�LQ�XVLQJ�UHVLGXDOV�WR�LGHQWLI\�EOXQGHUV�LQ�D�GDWD�VHW�

�� %OXQGHUV��LI�ODUJH�HQRXJK��ZLOO�SURGXFH�ODUJH�UHVLGXDOV�IRU�WKH�REVHUYDWLRQ�
FRQWDLQLQJ�WKH�EOXQGHU��%XW�ODUJH�UHVLGXDOV�GR�QRW�DOZD\V�LQGLFDWH�D�EOXQGHU��
LQ�DQ�REVHUYDWLRQ��,W�LV�SRVVLEOH�IRU�D�JRRG�REVHUYDWLRQ�WR�KDYH�ODUJH�
UHVLGXDOV��7KLV�REYLRXVO\�FRPSOLFDWHV�WKH�XVH�RI�UHVLGXDOV�WR�ILQG�EOXQGHUV�
EXW�WKLV�REVWDFOH�FDQ�EH�RYHUFRPH�ZLWK�WKH�XQGHUVWDQGLQJ�RI�ZK\�D�JRRG�
REVHUYDWLRQ�ZLOO�SURGXFH�ODUJH�UHVLGXDOV��

$�OHDVW�VTXDUHV�DGMXVWPHQW�WHQGV�WR�GLVWULEXWH�WKH�HIIHFWV�RI�EOXQGHUV�
WKURXJKRXW�WKH�HQWLUH�QHWZRUN��,Q�RWKHU�ZRUGV��D�EOXQGHU�LQ�RQH�REVHUYDWLRQ�
XVXDOO\�DIIHFWV�WKH�UHVLGXDOV�LQ�RWKHU�REVHUYDWLRQV��7KH�DIIHFW�LV�JUHDWHU�RQ�
REVHUYDWLRQV�FORVHU�WR�WKH�EOXQGHU�DQG�GLPLQLVKHV�IXUWKHU�RXW��7KH�WULFN�LV�WR�
ILQG�WKH�REVHUYDWLRQ�ZLWK�WKH�EOXQGHU�DPRQJ�DOO�WKH�REVHUYDWLRQV�FRQWDLQLQJ�
ODUJH�UHVLGXDOV�GXH�WR�WKH�EOXQGHU��

,Q�PRVW�FDVHV��WKH�REVHUYDWLRQ�ZLWK�WKH�ODUJHVW�UHVLGXDOV�LV�WKH�REVHUYDWLRQ�
FRQWDLQLQJ�WKH�EOXQGHU��5HPRYH�WKLV�REVHUYDWLRQ�DQG�UHUXQ�WKH�DGMXVWPHQW��,I�
DOO�UHVLGXDOV�ORRN�JRRG�DW�WKLV�SRLQW��WKH�EOXQGHU�ZDV�LGHQWLILHG�DQG�UHPRYHG��
,I�ODUJH�UHVLGXDOV�VWLOO�H[LVW��DJDLQ�UHPRYH�WKH�REVHUYDWLRQ�ZLWK�WKH�ODUJHVW�
UHVLGXDOV�DQG�UHUXQ�WKH�DGMXVWPHQW��'R�WKLV�XQWLO�WKH�DGMXVWPHQW�ORRNV�JRRG��
,W�LV�SRVVLEOH�WKDW�VRPH�RI�WKH�REVHUYDWLRQV�UHPRYHG�GR�QRW�FRQWDLQ�EOXQGHUV��
$W�WKLV�WLPH��HDFK�REVHUYDWLRQ�UHPRYHG�VKRXOG�EH�DGGHG�EDFN�WR�WKH�
DGMXVWPHQW�RQH�DW�D�WLPH��UHUXQQLQJ�WKH�DGMXVWPHQW�HDFK�WLPH�DQ�REVHUYDWLRQ�
LV�DGGHG��,I�WKH�DGMXVWPHQW�ORRNV�JRRG��WKDW�SDUWLFXODU�REVHUYDWLRQ�GLG�QRW�
FRQWDLQ�D�EOXQGHU��,I�WKH�DGMXVWPHQW�ORRNV�EDG�DIWHU�DGGLQJ�EDFN�RQH�RI�WKH�
REVHUYDWLRQV��WKH�FKDQFHV�DUH�YHU\�JRRG�WKDW�WKH�REVHUYDWLRQ�FRQWDLQV�D�
EOXQGHU�

7KLV�SURFHVV�FDQ�EH�FRPSOLFDWHG�HYHQ�IXUWKHU�LI�PXOWLSOH�EOXQGHUV�H[LVW�LQ�WKH�
GDWD�VHW��%XW�V\VWHPDWLF�UHPRYDO�DQG�UHSODFHPHQW�RI�REVHUYDWLRQV�ZLOO�UHVXOW�
LQ�LGHQWLI\LQJ�WKH�EOXQGHUV�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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�� 7KURXJKRXW�WKLV�VHFWLRQ��ZH�KDYH�WDONHG�DERXW�ODUJH�UHVLGXDOV�DQG�WKHLU�UROO�
LQ�LGHQWLI\LQJ�EOXQGHUV��$�QDWXUDO�TXHVWLRQ�LV�
:KDW�LV�D�ODUJH�UHVLGXDO"
��
8QIRUWXQDWHO\��WKHUH�LV�QR�HDV\�DQVZHU�WR�WKLV�TXHVWLRQ��)RU�*36�YHFWRUV��
UDQGRP�HUURUV�LQ�WKH�REVHUYDWLRQV�LQFUHDVH�DV�WKH�OHQJWK�RI�WKH�YHFWRU�
LQFUHDVHV��7KHUHIRUH��UHVLGXDOV�ZLOO�LQFUHDVH�ZLWK�EDVHOLQH�OHQJWK��$�UHVLGXDO�
RI������PHWHUV�RQ�D����NLORPHWHU�OLQH�PD\�VROHO\�EH�GXH�WR�UDQGRP�HUURUV�EXW�
WKH�VDPH�UHVLGXDO�RQ�D���NLORPHWHU�OLQH�DOPRVW�VXUHO\�LQGLFDWHV�D�EOXQGHU��6R��
D�UHVLGXDO�EHLQJ�ODUJH�RU�VPDOO�LV�GHSHQGHQW�RQ�WKH�*36�YHFWRU�OHQJWK��

7KHUH�DUH�D�IHZ�JXLGHOLQHV�WKDW�FDQ�EH�XVHG�WR�KHOS�H[DPLQH�UHVLGXDOV��)LUVW��
DOO�YHFWRUV�RI�VLPLODU�OHQJWK�VKRXOG�KDYH�VLPLODU�UHVLGXDOV��6HFRQG��UHVLGXDOV�
VKRXOG�QRW�EH�PXFK�JUHDWHU�WKDQ�WKH�PHDVXUHPHQW�DFFXUDF\�RI�WKH�
HTXLSPHQW��)RU�H[DPSOH��LI�WKH�HTXLSPHQW�EHLQJ�XVHG�LV�FDSDEOH�RI�PDNLQJ�
REVHUYDWLRQV�DW�DQ�DFFXUDF\�OHYHO�RI�����P����SSP��WKH�UHVLGXDOV�IRU�DQ�
REVHUYDWLRQV�VKRXOG�QRW�EH�PXFK�JUHDWHU�WKDQ�WKLV�FDSDELOLW\��$Q�DFFXUDF\�
VSHFLILFDWLRQ�RI�����P����SSP�DOORZV�IRU�DQ�HUURU�RI�����P�RQ�D����
NLORPHWHU�EDVHOLQH��$�UHVLGXDO�����WLPHV�ODUJHU�WKDQ�WKLV�DOORZDEOH�HUURU�LV�
VXVSHFW�DQG�VKRXOG�EH�H[DPLQHG�FORVHO\�IRU�WKH�SRVVLEOH�SUHVHQFH�RI�D�
EOXQGHU�

6RPHWLPHV�WKH�VL]H�RI�D�UHVLGXDO�ZLOO�EH�ERUGHU�OLQH�DV�WR�ZKHWKHU�RU�QRW�D�
EOXQGHU�H[LVWV��,I�WKLV�LV�WKH�FDVH��WKH�REVHUYDWLRQ�VKRXOG�EH�LQVSHFWHG�FORVHO\�
WR�VHH�LI�WKH�FDXVH�RI�WKH�EOXQGHU�FDQ�EH�GHWHUPLQHG��,I�QRW��LW�LV�D�MXGJHPHQW�
FDOO�DV�WR�ZKHWKHU�RU�QRW�WKH�REVHUYDWLRQ�VKRXOG�EH�UHPRYHG��,I�WKH�
REVHUYDWLRQ�LV�QRW�FULWLFDO�WR�WKH�VWUHQJWK�RI�WKH�QHWZRUN��LW�FDQ�EH�UHPRYHG�
ZLWKRXW�LPSDFW��,I�WKH�REVHUYDWLRQ�LV�QHHGHG�EXW�GRHV�QRW�VHHP�WR�KDYH�DQ�
DGYHUVH�DIIHFW�RQ�WKH�DFFXUDF\�RI�WKH�DGMXVWHG�SRLQWV��LW�FDQ�EH�OHIW�LQ�

/RFXV�3URFHVVRU�SUHVHQWV�UHVLGXDOV�LQ�WZR�IRUPV��7KH�XVHU�FDQ�H[DPLQH�WKH�VL]H�RI�WKH�
UHVLGXDO�LQ�OLQHDU�XQLWV��PHWHUV�RU�IHHW��DV�GLVFXVVHG�DERYH��RU�WKH�XVHU�FDQ�H[DPLQH�
QRUPDOL]HG�UHVLGXDOV��1RUPDOL]HG�UHVLGXDOV�WDNH�LQWR�DFFRXQW�WKDW�UHVLGXDOV�JHQHUDWHG�
E\�UDQGRP�HUURUV�DUH�VRPHZKDW�SUHGLFWDEOH�VWDWLVWLFDOO\��1RUPDOL]HG�UHVLGXDOV�DUH�
XQLWOHVV�VFDOHG�YDOXHV�RI�WKH�DFWXDO�UHVLGXDO��(YDOXDWLRQ�RI�WKH�QRUPDOL]HG�UHVLGXDOV�
ZLOO�UHYHDO�RQH�RI�WKUHH�WKLQJV�

�� $�YDOXH�RI���LQGLFDWHV�WKDW�WKH�UHVLGXDO�LV�DV�ODUJH�DV�H[SHFWHG�EDVHG�RQ�LWV�
VWDQGDUG�HUURU��7KLV�LV�XVXDOO\�DQ�LQGLFDWLRQ�WKDW�WKH�REVHUYDWLRQ�FRQWDLQV�QR�
EOXQGHUV�

�� $�YDOXH�RI�OHVV�WKDQ���LQGLFDWHV�WKDW�WKH�UHVLGXDO�LV�VPDOOHU�WKDQ�H[SHFWHG��
7KLV�DOVR�LV�XVXDOO\�DQ�LQGLFDWLRQ�WKDW�WKH�REVHUYDWLRQ�FRQWDLQV�QR�EOXQGHUV�

�� $�YDOXH�JUHDWHU�WKDQ���LQGLFDWHV�WKDW�WKH�UHVLGXDO�LV�ODUJHU�WKDQ�H[SHFWHG��)RU�
H[DPSOH��D�YDOXH�RI���LQGLFDWHV�WKH�UHVLGXDO�LV���WLPHV�ODUJHU�WKDQ�H[SHFWHG��
DQG�D�YDOXH�RI���LQGLFDWHV�WKDW�WKH�UHVLGXDO�LV���WLPHV�ODUJHU�WKDQ�H[SHFWHG��

6LQFH�UHVLGXDOV�DUH�H[SHFWHG�WR�EH�QRUPDOO\�GLVWULEXWHG��DSSUR[LPDWHO\�����
RI�UHVLGXDOV�FDXVHG�E\�UDQGRP�HUURUV�VKRXOG�RQO\�KDYH�D�QRUPDOL]HG�YDOXH�RI�
WPHQW�$QDO\VLV �&��



&��
��RU�OHVV��DSSUR[LPDWHO\�����VKRXOG�EH���RU�OHVV��DQG�DSSUR[LPDWHO\�����
VKRXOG�EH���RU�OHVV��7KHUHIRUH��D�QRUPDOL]HG�UHVLGXDO�JUHDWHU�WKDQ���LV�HLWKHU�
RQH�RI�WKH����WKDW�LV�FDXVHG�E\�UDQGRP�HUURUV��JRRG�UHVLGXDO��RU�UHSUHVHQWV�
DQ�REVHUYDWLRQ�FRQWDLQLQJ�D�EOXQGHU�����

6LQFH�WKHUH�LV�VXFK�D�VPDOO�FKDQFH�WKDW�D�QRUPDOL]HG�UHVLGXDO�JUHDWHU�WKDQ���
EHORQJV�WR�D�JRRG�REVHUYDWLRQ��DQ\�QRUPDOL]HG�UHVLGXDO�JUHDWHU�WKDQ���VKRXOG�
EH�VXVSHFW�DQG�H[DPLQHG�DV�EHLQJ�D�SRWHQWLDO�EOXQGHU��

7KH�QRUPDOL]HG�UHVLGXDO�LV�DQ�DOWHUQDWLYH�WR�ORRNLQJ�DW�WKH�VL]H�RI�WKH�UHVLGXDO�WR�
GHWHUPLQH�LI�WKH�UHVLGXDO�EHORQJV�WR�DQ�REVHUYDWLRQ�WKDW�FRQWDLQV�D�EOXQGHU��,Q�VRPH�
DVSHFWV��WKH�QRUPDOL]HG�UHVLGXDO�LV�HDVLHU�WR�HYDOXDWH�VLQFH�YHFWRU�OHQJWK�LV�
FRPSHQVDWHG�LQ�WKH�VFDOLQJ�RI�WKH�UHVLGXDO��$�YDOXH�JUHDWHU�WKDQ���VKRXOG�EH�VXVSHFW��
LQGHSHQGHQW�RQ�WKH�OHQJWK�RI�WKH�YHFWRU�����

,Q�VXPPDU\��XVH�REVHUYDWLRQ�UHVLGXDOV�WR�KHOS�LGHQWLI\�EOXQGHUV�LQ�WKH�DGMXVWPHQW�GDWD�
VHW�

� ,I�DOO�UHVLGXDOV�DUH�VPDOO�RU�LI�WKH�QRUPDOL]HG�UHVLGXDO�LV�OHVV�WKDQ����WKLV�LV�D�
JRRG�LQGLFDWLRQ�WKDW�QR�EOXQGHUV�H[LVW�

� ,I�ODUJH�UHVLGXDOV�DUH�IRXQG�RU�QRUPDOL]HG�UHVLGXDOV�JUHDWHU�WKDQ����EOXQGHUV�
PD\�H[LVW�LQ�WKH�GDWD�VHW��5HPRYH�WKH�REVHUYDWLRQ�ZLWK�WKH�ODUJHVW�UHVLGXDOV�
RU�QRUPDOL]HG�UHVLGXDOV�DQG�UHUXQ�WKH�DGMXVWPHQW��5HSHDW�WKLV�RQH�
REVHUYDWLRQ�DW�D�WLPH�XQWLO�WKH�UHVLGXDOV�IRU�WKH�UHPDLQLQJ�REVHUYDWLRQV�ORRN�
JRRG��6LQFH�JRRG�REVHUYDWLRQV�PD\�KDYH�EHHQ�UHPRYHG�LQ�WKLV�SURFHVV��DGG�
HDFK�REVHUYDWLRQ�EDFN�LQWR�WKH�QHWZRUN�RQH�DW�D�WLPH��DQG�H[DPLQH�LWV�DIIHFW�
RQ�WKH�DGMXVWPHQW��7KRVH�REVHUYDWLRQV�UHWXUQHG�WR�WKH�QHWZRUN�WKDW�GR�QRW�
DGYHUVHO\�DIIHFW�WKH�DGMXVWPHQW�VKRXOG�EH�OHIW�LQ�

� &ORVHO\�H[DPLQH�DQ\�REVHUYDWLRQ�WKDW�KDV�EHHQ�UHPRYHG�WR�GHWHUPLQH�LI�WKH�
FDXVH�RI�WKH�EOXQGHU�FDQ�EH�GHWHUPLQHG��,I�\HV��IL[�WKH�EOXQGHU�DQG�UHWXUQ�WKH�
REVHUYDWLRQ�WR�WKH�DGMXVWPHQW�

� %H�DZDUH�WKDW�WKHVH�DUH�RQO\�JXLGHOLQHV�WR�ILQGLQJ�EOXQGHUV��'R�QRW�UHPRYH�
DQ�REVHUYDWLRQ�IURP�WKH�DGMXVWPHQW�MXVW�EHFDXVH�WKH�QRUPDOL]HG�UHVLGXDO�LV���
RU���RU�WKH�UHVLGXDOV�ORRN�ODUJH��7KLV�FRXOG�UHSUHVHQW�D�JRRG�REVHUYDWLRQ��
/RRN�DW�RWKHU�TXDOLW\�LQGLFDWRUV�WR�GHWHUPLQH�LI�WKHUH�LV�D�SUREOHP�LQ�WKH�
DGMXVWPHQW��5HPRYH�WKH�REVHUYDWLRQ�DQG�VHH�ZKDW�WKH�HIIHFW�LV�RQ�WKH�
DGMXVWPHQW��,I�WKHUH�LV�QR�JUHDW�DIIHFW�RQ�RWKHU�REVHUYDWLRQV�RU�SRVLWLRQ�
HVWLPDWHV��SXW�WKH�REVHUYDWLRQ�EDFN��7KH�PRUH�JRRG�REVHUYDWLRQV�LQ�WKH�GDWD�
VHW��WKH�EHWWHU�WKH�ILQDO�VROXWLRQ��

7DX�7HVW

([DPLQLQJ�UHVLGXDOV�LV�D�JRRG�LQGLFDWRU�RI�WKH�TXDOLW\�RI�LQGLYLGXDO�REVHUYDWLRQV��$V�
VWDWHG�HDUOLHU��WKH�H[SHFWHG�YDOXH�RI�UHVLGXDOV�QRUPDOL]HG�UHVLGXDOV�DUH�SUHGLFWDEOH�
VLQFH�WKH\�DUH�H[SHFWHG�WR�IROORZ�D�QRUPDO�GLVWULEXWLRQ��
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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7KH�WDX�WHVW�XWLOL]HV�WKLV�SUHGLFWDELOLW\�WR�DXWRPDWLFDOO\�WHVW�WKH�UHVLGXDOV�RI�DQ�
REVHUYDWLRQ�WR�GHWHUPLQH�LI�WKH�UHVLGXDOV�FRXOG�UHSUHVHQW�DQ�REVHUYDWLRQ�FRQWDLQLQJ�D�
EOXQGHU��7KH�WDX�WHVW�XWLOL]HV�WKH�QRUPDOL]HG�UHVLGXDOV�IRU�DQ�REVHUYDWLRQ�WR�GHWHUPLQH�
LI�VWDWLVWLFDOO\�WKH�UHVLGXDO�LV�ZLWKLQ�H[SHFWHG�OLPLWV��$�WKUHVKROG�YDOXH�LV�FRPSXWHG�WR�
WHVW�HDFK�QRUPDOL]HG�UHVLGXDO�DJDLQVW��(DFK�QRUPDOL]HG�UHVLGXDO�LV�WHVWHG�ZLWK�WZR�
SRVVLEOH�RXWFRPHV�

�� 7KH�WDX�WHVW�SDVVHV�LQGLFDWLQJ�WKDW�WKH�PDJQLWXGH�RI�WKH�QRUPDOL]HG�UHVLGXDO�
LV�QRW�JUHDWHU�WKDQ�WKH�H[SHFWHG�OLPLW�IRU�WKH�UHVLGXDO��7KLV�LV�XVXDOO\�D�JRRG�
LQGLFDWLRQ�WKDW�WKH�REVHUYDWLRQ�LV�IUHH�RI�EOXQGHUV�

�� 7KH�WDX�WHVW�IDLOV�LQGLFDWLQJ�WKDW�WKH�PDJQLWXGH�RI�WKH�QRUPDOL]HG�UHVLGXDO�LV�
JUHDWHU�WKDQ�H[SHFWHG��7KH�REVHUYDWLRQ�IDLOLQJ�WKH�WHVW�VKRXOG�EH�FKHFNHG�IRU�
EOXQGHUV�

7KH�WDX�WHVW�LV�DXWRPDWLFDOO\�SHUIRUPHG�E\�WKH�DGMXVWPHQW�PRGXOH�RI�/RFXV�3URFHVVRU��
(DFK�UHVLGXDO�LV�WHVWHG�DQG�WKH�RXWFRPH�RI�WKH�WHVW�LV�SUHVHQWHG�WR�WKH�XVHU�DORQJ�ZLWK�
WKH�UHVLGXDOV�IRU�HDFK�REVHUYDWLRQ��

,W�LV�LPSRUWDQW�WR�XQGHUVWDQG��WKDW�LI�D�UHVLGXDO�GRHV�QRW�SDVV�D�VWDWLVWLFDO�WHVW��LW�GRHV�
QRW�PHDQ�WKDW�WKHUH�LV�D�EOXQGHU�LQ�WKDW�REVHUYDWLRQ��7KH�REVHUYDWLRQ�LV�PHUHO\�IODJJHG�
VR�WKDW�LW�FDQ�EH�H[DPLQHG�DQG�D�GHFLVLRQ�DERXW�LWV�UHWHQWLRQ�RU�UHMHFWLRQ�FDQ�EH�PDGH��
%OLQG�UHMHFWLRQ�LV�QHYHU�UHFRPPHQGHG��$�EOXQGHU�LQ�RQH�REVHUYDWLRQ�XVXDOO\�DIIHFWV�
WKH�UHVLGXDOV�LQ�RWKHU�REVHUYDWLRQV��7KHUHIRUH��WKH�WHVWV�ZLOO�RIWHQ�IODJ�RWKHU�
REVHUYDWLRQV�LQ�DGGLWLRQ�WR�WKH�RQHV�FRQWDLQLQJ�EOXQGHUV��,I�RQH�RU�PRUH�REVHUYDWLRQV�
DUH�IODJJHG��WKH�VHDUFK�EHJLQV�WR�GHWHUPLQH�LI�WKHUH�LV�D�EOXQGHU�

,Q�VXPPDU\��WKH�WDX�WHVW�H[DPLQHV�REVHUYDWLRQ�UHVLGXDOV�LQ�DQ�DWWHPSW�WR�ORFDWH�
REVHUYDWLRQV�WKDW�PD\�FRQWDLQ�EOXQGHUV��(DFK�UHVLGXDO�LV�WHVWHG�WR�GHWHUPLQH�LI�LW�
SDVVHV�RU�IDLOV�WKH�WHVW�

� ,I�D�UHVLGXDO�SDVVHV�WKH�WDX�WHVW��WKLV�LV�D�JRRG�LQGLFDWRU�WKDW�WKH�REVHUYDWLRQ�
GRHV�QRW�FRQWDLQ�EOXQGHUV�

� ,I�WKH�UHVLGXDO�IDLOV�WKH�WDX�WHVW��WKH�REVHUYDWLRQ�VKRXOG�EH�FORVHO\�H[DPLQHG�
WR�GHWHUPLQH�LI�LW�FRQWDLQV�D�EOXQGHU�

� 5HPHPEHU�WKDW�LI�D�UHVLGXDO�IDLOV�WKH�WDX�WHVW��WKLV�LV�QRW�D�FHUWDLQ�LQGLFDWRU�
WKDW�D�EOXQGHU�H[LVWV��6LPSO\�UHPRYLQJ�REVHUYDWLRQV�WKDW�KDYH�IDLOHG�WKH�WDX�
WHVW�LV�QRW�UHFRPPHQGHG��7KHVH�REVHUYDWLRQV�PXVW�EH�H[DPLQHG�FDUHIXOO\�WR�
GHWHUPLQH�LI�D�EOXQGHU�H[LVWV�

/RRS�&ORVXUH�$QDO\VLV

,Q�D�ZHOO�GHVLJQHG�VXUYH\�QHWZRUN��D�QXPEHU�RI�FORVHG�ORRSV��JHQHUDWHG�E\�*36�
YHFWRUV��ZLOO�H[LVW��,I�DOO�REVHUYDWLRQV�FRQWDLQHG�]HUR�HUURU��SHUIRUPLQJ�ORRS�FORVXUHV�
ZLWK�YDULRXV�YHFWRUV�WKURXJKRXW�WKH�QHWZRUN�ZRXOG�UHVXOW�LQ�ORRSV�ZLWK�]HUR�
PLVFORVXUH��6LQFH�LQ�WKH�UHDO�ZRUOG��DEVROXWHO\�SHUIHFW�VXUYH\�REVHUYDWLRQV�DUH�
LPSRVVLEOH��ORRSV�ZLOO�JHQHUDWH�VRPH�OHYHO�RI�PLVFORVXUH��0LVFORVXUHV�GXH�WR�UDQGRP�
WPHQW�$QDO\VLV �&��



&���
HUURUV�LQ�WKH�REVHUYDWLRQV�VKRXOG�EH�RI�SUHGLFWDEOH�PDJQLWXGH��L�H��D�PDJQLWXGH�VLPLODU�
WR�WKH�PHDVXUHPHQW�DFFXUDF\�RI�WKH�LQVWUXPHQW�XVHG��0LVFORVXUHV�GXH�WR�EOXQGHUV�DUH�
XQSUHGLFWDEOH�LQ�PDJQLWXGH��UDQJLQJ�LQ�VL]H�EDVHG�RQ�WKH�VL]H�RI�WKH�EOXQGHU��'XH�WR�
WKLV��ORRS�FORVXUHV�FDQ�EH�DQ�HIIHFWLYH�PHWKRG�WR�LVRODWH�EOXQGHUV�LQ�WKH�GDWD�VHW�

:KHQ�D�ODUJH�EOXQGHU�RU�PXOWLSOH�EOXQGHUV�H[LVW�LQ�D�GDWD�VHW��LW�LV�VRPHWLPHV�GLIILFXOW�
WR�ILQG�WKH�EOXQGHU�V��IURP�DQDO\VLV�RI�WKH�DGMXVWPHQW�RXWSXW��7KLV�LV�GXH�WR�WKH�
WHQGHQF\�RI�OHDVW�VTXDUHV�DGMXVWPHQWV�WR�GLVWULEXWH�WKH�HUURU�IURP�WKHVH�EOXQGHUV�
WKURXJKRXW�WKH�VXUYH\�QHWZRUN��,Q�VXFK�FDVHV��ORRS�FORVXUHV�FDQ�EH�DQ�HIIHFWLYH�WRRO�WR�
DVVLVW�LQ�LVRODWLQJ�WKH�EOXQGHUV��%\�SHUIRUPLQJ�PXOWLSOH�ORRS�FORVXUHV�LQ�WKH�DUHD�
ZKHUH�D�EOXQGHU�V��LV�VXVSHFWHG�WR�H[LVW��WKH�YHFWRU�V��FDXVLQJ�WKH�EOXQGHU�V��FDQ�
QRUPDOO\�EH�LVRODWHG��2QFH�WKH�SUREOHP�YHFWRU�V��LV�LVRODWHG��LW�FDQ�EH�H[DPLQHG�DQG�
UHSDLUHG�RU�UHPRYHG�

/RFXV�3URFHVVRU�VXSSOLHV�WKH�WRROV�IRU�WKH�XVHU�WR�SHUIRUP�D�ORRS�FORVXUH�DQDO\VLV�RI�
WKH�VXUYH\�QHWZRUN�WR�DVVLVW�LQ�LVRODWLQJ�EOXQGHUV��%\�VHOHFWLQJ�YHFWRUV��WKH�XVHU�FDQ�
FUHDWH�PXOWLSOH�ORRSV�WKURXJKRXW�WKH�QHWZRUN��7KH�UHVXOWV�RI�HDFK�ORRS�FORVXUH�DUH�
SUHVHQWHG�IRU�DQDO\VLV��,Q�DGGLWLRQ��WKH�UHVXOWLQJ�FORVXUH�LV�FRPSDUHG�WR�WKH�XVHU�
GHILQHG�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�DV�D�TXDOLW\�WHVW�RI�WKH�FORVXUH��

� ,I�WKH�PLVFORVXUH�LV�VPDOOHU�WKDQ�WKH�DOORZDEOH�HUURU�GHWHUPLQHG�IURP�WKH�
VSHFLILFDWLRQ��WKH�4$�WHVW�SDVVHV��7KLV�PD\�EH�DQ�LQGLFDWLRQ�WKDW�QR�EOXQGHUV�
H[LVW�LQ�WKH�YHFWRUV�XVHG�LQ�WKH�ORRS��7KLV�ZRXOG�QRW�EH�WUXH�LI�WKH�EOXQGHU�LV�
WKH�NLQG�WKDW�ZRXOG�QRW�EH�IRXQG�EDVHG�RQ�WKH�YHFWRUV�XVHG�LQ�WKH�WHVW��)RU�
H[DPSOH��LI�D�EOXQGHU�RI�����PHWHUV�H[LVWHG�LQ�WKH�+,�PHDVXUHPHQW�DW�D�SRLQW��
DOO�YHFWRUV�REVHUYHG�GXULQJ�WKDW�VHVVLRQ�ZRXOG�FRQWDLQ�WKH�EOXQGHU��
7KHUHIRUH��LI�D�ORRS�FORVXUH�ZHUH�SHUIRUPHG�XVLQJ�WKHVH�YHFWRUV��WKH�EOXQGHU�
ZRXOG�QRW�EH�IRXQG��2Q�WKH�RWKHU�KDQG��VXSSRVH�WKDW�VDPH�SRLQW�ZDV�
REVHUYHG�DW�DQRWKHU�WLPH�SURGXFLQJ�D�GLIIHUHQW�VHW�RI�YHFWRUV�JRLQJ�LQWR�WKH�
SRLQW��,I�D�ORRS�ZDV�SHUIRUPHG�XVLQJ�D�FRPELQDWLRQ�RI�WKH�YHFWRUV�IURP�WKH�
WZR�REVHUYDWLRQ�SHULRGV��WKLV�EOXQGHU�ZRXOG�EH�GHWHFWHG�

� ,I�WKH�PLVFORVXUH�LV�ODUJHU�WKDQ�WKH�DOORZDEOH�HUURU�GHWHUPLQHG�IURP�WKH�
VSHFLILFDWLRQ��WKH�ORRS�IDLOV�WKH�4$�WHVW��)ODJJHG�ORRSV�VKRXOG�EH�H[DPLQHG�
FORVHO\�WR�GHWHUPLQH�LI�D�EOXQGHU�H[LVWV�LQ�RQH�RI�WKH�YHFWRUV�XVHG�LQ�WKH�ORRS�

5HSHDW�9HFWRU�$QDO\VLV

:KHQ�SHUIRUPLQJ�D�*36�VXUYH\��LW�LV�UHFRPPHQGHG�WKDW�D�FHUWDLQ�SHUFHQWDJH�RI�
REVHUYHG�YHFWRUV�EH�UHSHDWHG��L�H��REVHUYHG�PRUH�WKDQ�RQFH��7KHVH�UHSHDW�YHFWRUV�FDQ�
EH�XVHG�WR�DQDO\]H�WKH�UHSHDWDELOLW\�RI�WKH�REVHUYDWLRQV��JLYLQJ�D�FOXH�WR�WKH�RYHUDOO�
TXDOLW\�RI�WKH�ILQDO�VXUYH\��,Q�DGGLWLRQ��UHSHDW�REVHUYDWLRQV�FDQ�EH�XVHIXO�LQ�
LGHQWLI\LQJ�EOXQGHUV�LI�D�SUREOHP�DULVHV�ZLWK�RQH�RI�WKH�UHSHDWHG�REVHUYDWLRQV�

/RFXV�3URFHVVRU�DXWRPDWLFDOO\�SHUIRUPV�DQ�DQDO\VLV�RI�DOO�UHSHDW�YHFWRUV�LQ�WKH�
QHWZRUN��$OO�UHSHDW�YHFWRUV�DUH�FRPSDUHG�WR�HDFK�RWKHU�DQG�GLIIHUHQFHV�LQ�WKH�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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REVHUYDWLRQV�DUH�SUHVHQWHG�IRU�DQDO\VLV��,Q�DGGLWLRQ��WKH�UHVXOWLQJ�GLIIHUHQFHV�EHWZHHQ�
UHSHDW�REVHUYDWLRQV�DUH�FRPSDUHG�WR�WKH�XVHU�GHILQHG�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ��

� ,I�WKH�GLIIHUHQFH�EHWZHHQ�WKH�UHSHDW�REVHUYDWLRQV�RI�D�YHFWRU�LV�VPDOOHU�WKDQ�
WKH�DOORZDEOH�HUURU�FRPSXWHG�IURP�WKH�DFFXUDF\�VSHFLILFDWLRQ��WKH�UHSHDW�
YHFWRUV�SDVV�WKH�4$�WHVW��7KLV�LV�QRUPDOO\�D�JRRG�LQGLFDWLRQ�WKDW�QR�EOXQGHU�
H[LVWV�LQ�WKH�YHFWRUV��DQG�WKDW�WKH�YHFWRUV�DUH�RI�VXIILFLHQW�TXDOLW\�WR�SURGXFH�
D�QHWZRUN�WKDW�ZLOO�PHHW�WKH�GHVLUHG�UHODWLYH�DFFXUDF\�

� ,I�WKH�GLIIHUHQFH�EHWZHHQ�WKH�UHSHDW�REVHUYDWLRQV�RI�D�YHFWRU�LV�ODUJHU�WKDQ�
WKH�DOORZDEOH�HUURU�FRPSXWHG�IURP�WKH�DFFXUDF\�VSHFLILFDWLRQ��WKH�UHSHDW�
YHFWRUV�DUH�IODJJHG�DV�KDYLQJ�IDLOHG�WKH�4$�DQDO\VLV�WHVW��$Q\�UHSHDW�
REVHUYDWLRQV�WKDW�IDLO�WKH�WHVW�VKRXOG�EH�H[DPLQHG�FORVHO\�WR�GHWHUPLQH�LI�D�
EOXQGHU�H[LVWV�

&RQWURO�7LH�$QDO\VLV

)RU�PDQ\�VXUYH\V��WKHUH�LV�D�UHTXLUHPHQW�WR�WLH�WKH�VXUYH\�LQWR�D�ORFDO��UHJLRQDO��RU�
QDWLRQDO�FRQWURO�QHWZRUN��0DQ\�WLPHV��WKH�H[DFW�FRQWURO�SRLQWV�WR�EH�XVHG�IRU�WKLV�
SXUSRVH�ZLOO�EH�VSHFLILHG��7R�PHHW�WKLV�UHTXLUHPHQW��WKHVH�FRQWURO�SRLQWV�ZLOO�QHHG�WR�
EH�KHOG�IL[HG�LQ�WKH�ILQDO�FRQVWUDLQHG�DGMXVWPHQW��WKHUHIRUH�FRPSXWLQJ�SRVLWLRQV�IRU�
WKH�QHZ�VXUYH\�SRLQWV�LQ�UHODWLRQ�WR�WKH�VSHFLILHG�FRQWURO�SRLQWV�

,Q�DGGLWLRQ�WR�WKH�UHTXLUHPHQW�IRU�W\LQJ�LQWR�D�FRQWURO�QHWZRUN��PRVW�VXUYH\V�ZLOO�DOVR�
KDYH�D�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�WKDW�PXVW�EH�PHW��8QGHU�FHUWDLQ�FLUFXPVWDQFHV��
WKHVH�WZR�UHTXLUHPHQWV�PD\�FRQIOLFW�ZLWK�HDFK�RWKHU��,I�WKH�UHODWLYH�DFFXUDF\�RI�WKH�
FRQWURO�SRLQWV�KHOG�IL[HG�LQ�WKH�FRQVWUDLQHG�DGMXVWPHQW�LV�QRW�JUHDWHU�WKDQ�RU�HTXDO�WR�
WKH�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�RI�WKH�VXUYH\��WKHUH�LV�QR�KRSH�WR�PHHW�WKH�UHODWLYH�
DFFXUDF\�VSHFLILFDWLRQ�E\�KROGLQJ�WKHVH�FRQWURO�SRLQWV�IL[HG��7KH�HUURU�LQ�WKH�
UHODWLRQVKLS�EHWZHHQ�WKH�FRQWURO�SRLQWV�ZLOO��ZKHQ�KHOG�IL[HG�LQ�WKH�FRQVWUDLQHG�
DGMXVWPHQW��LQGXFH�WKLV�HUURU�LQWR�WKH�VXUYH\�QHWZRUN�EHLQJ�DGMXVWHG��GHJUDGLQJ�WKH�
DFFXUDF\�RI�WKH�QHWZRUN�WR�WKH�UHODWLYH�DFFXUDF\�RI�WKH�FRQWURO��)RU�H[DPSOH��LI�DIWHU�
SHUIRUPLQJ�D�PLQLPDO�FRQVWUDLQW�DGMXVWPHQW��WKH�UHODWLYH�DFFXUDF\�RI�WKH�VXUYH\�LV�
IRXQG�WR�EH������������DQG�LI�D�FRQVWUDLQHG�DGMXVWPHQW�LV�SHUIRUPHG�KROGLQJ�IL[HG�
FRQWURO�SRLQWV�ZLWK�D�UHODWLYH�DFFXUDF\�RI�RQO\�����������WKH�KLJKHVW�SRVVLEOH�UHVXOWLQJ�
QHWZRUN�DFFXUDF\�ZLOO�EH�����������,I�WKH�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�IRU�WKH�
VXUYH\�ZDV������������WKH�VXUYH\�QR�ORQJHU�PHHWV�WKH�UHTXLUHPHQW��7KLV��RI�FRXUVH��LV�
RI�QR�IDXOW�RI�WKH�VXUYH\RU��7KH�VXUYH\RU�GLG�KLV�KHU�MRE�E\�FRQGXFWLQJ�D�VXUYH\�WKDW�
KDV�DQ�LQWHUQDO�UHODWLYH�DFFXUDF\�RI������������7KH�FRQWURO�SRLQWV�VSHFLILHG�LQ�WKH�
UHTXLUHPHQWV�DUH�WKH�FDXVH�RI�WKH�GHJUDGDWLRQ�LQ�WKH�DFFXUDF\��$W�WKLV�SRLQW��WKH�
VXUYH\RU�VKRXOG�LQIRUP�WKH�FOLHQW�RI�WKH�LVVXH��,W�WKHQ�EHFRPHV�WKH�FOLHQW
V�
UHVSRQVLELOLW\�WR�GHWHUPLQH�LI�KH�VKH�VWLOO�ZDQWV�WKHVH�FRQWURO�SRLQWV�KHOG�IL[HG�DW�WKH�
FRVW�RI�WKH�QHWZRUN�UHODWLYH�DFFXUDF\�

,Q�D�VLWXDWLRQ�ZKHUH�PXOWLSOH�FRQWURO�SRLQWV�KDYH�EHHQ�VSHFLILHG�IRU�XVH�LQ�WKH�VXUYH\��
LW�LV�SRVVLEOH�WKDW�RQO\�RQH�RI�WKH�FRQWURO�SRLQWV�LV�UHVSRQVLEOH�IRU�WKH�GHJUDGDWLRQ��,W�LV�
WPHQW�$QDO\VLV �&���



&���
SRVVLEOH�WKDW�RQO\�RQH�RI�WKH�FRQWURO�SRLQWV�KDV�D�UHODWLYH�DFFXUDF\�RI����������
FRPSDUHG�WR�WKH�RWKHU�SRLQWV��DQG�WKDW�WKH�RWKHU�FRQWURO�SRLQWV�WLH�WR�DQ�DFFXUDF\�WKDW�
ZRXOG�VXSSRUW�WKH�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ��,Q�VXFK�D�FDVH��LW�ZRXOG�EH�XVHIXO�WR�
NQRZ�ZKLFK�SRLQW�LV�FDXVLQJ�WKH�SUREOHP��7KLV�ZD\��LI�DOORZHG�E\�WKH�FOLHQW��WKLV�
SRLQW�FRXOG�EH�GLVUHJDUGHG�DQG�D�ILQDO�FRQVWUDLQHG�DGMXVWPHQW�FRXOG�EH�SHUIRUPHG�
XVLQJ�WKH�UHPDLQLQJ�FRQWURO�SRLQWV��7R�GR�WKLV��WKH�XVHU�ZRXOG�KDYH�WR�FRPSXWH�WKH�
UHODWLYH�DFFXUDF\�EHWZHHQ�DOO�FRQWURO�SRLQWV�LQ�WKH�VXUYH\�

7KH�FRQWURO�WLH�DQDO\VLV�IHDWXUH�RI�/RFXV�3URFHVVRU�DXWRPDWLFDOO\�FRPSXWHV�WKH�
UHODWLYH�DFFXUDF\�EHWZHHQ�FRQWURO�SRLQWV��7KLV�LV�DFFRPSOLVKHG�E\�KROGLQJ�RQH�RI�WKH�
FRQWURO�SRLQWV�IL[HG�LQ�WKH�PLQLPDOO\�FRQVWUDLQHG�DGMXVWPHQW�DQG�FRPSDULQJ�WKH�
DGMXVWHG�SRVLWLRQ�RI�WKH�RWKHU�FRQWURO�SRLQWV�WR�WKH�NQRZQ�FRQWURO�SRVLWLRQ��7KH�
GLIIHUHQFH�EHWZHHQ�WKH�SRVLWLRQV�LV�FRPSXWHG�DQG�SUHVHQWHG�DORQJ�ZLWK�WKH�UHODWLYH�
DFFXUDF\��EDVHG�RQ�WKH�GLVWDQFH�EHWZHHQ�WKH�FRQWURO�SRLQWV�WHVWHG��$�WHVW�WKHQ�
FRPSDUHV�WKH�XVHU�HQWHUHG�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�WR�WKH�FRPSXWHG�UHODWLYH�
DFFXUDF\�IRU�HDFK�SDLU�RI�FRQWURO�SRLQWV�

� ,I�WKH�4$�WHVW�SDVVHV��WKH�FRPSXWHG�UHODWLYH�DFFXUDF\�RI�WKH�WHVWHG�FRQWURO�
SRLQW�SDLU�PHHWV�RU�H[FHHGV�WKH�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ��7KLV�LV�DQ�
LQGLFDWLRQ�WKDW�KROGLQJ�WKLV�SDLU�RI�FRQWURO�SRLQWV�IL[HG�ZLOO�QRW�GHJUDGH�WKH�
UHODWLYH�DFFXUDF\�RI�WKH�QHWZRUN�EHORZ�WKH�UHTXLUHG�UHODWLYH�DFFXUDF\�IRU�WKH�
VXUYH\�

� ,I�WKH�4$�WHVW�IDLOV��WKH�FRPSXWHG�UHODWLYH�DFFXUDF\�RI�WKH�FRQWURO�SRLQW�SDLU�
LV�RI�ORZHU�DFFXUDF\�WKDQ�WKH�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ��+ROGLQJ�WKHVH�
WZR�FRQWURO�SRLQWV�IL[HG�LQ�DQ�DGMXVWPHQW�ZLOO�FDXVH�D�GHJUDGDWLRQ�RI�WKH�
QHWZRUN�DFFXUDF\�EHORZ�WKH�UHTXLUHG�DFFXUDF\�VSHFLILFDWLRQ��,Q�VXFK�D�FDVH��
WKH�FRQWURO�SRLQWV�VKRXOG�EH�H[DPLQHG�LQ�GHWDLO�WR�GHWHUPLQH�LI�D�EOXQGHU�
RFFXUUHG�GXULQJ�HQWU\�RI�WKH�FRQWURO�YDOXHV��,I�QR�EOXQGHU�LV�IRXQG��D�GHFLVLRQ�
PXVW�EH�PDGH�WR�GHWHUPLQH�LI�WKHVH�SRLQWV�VKRXOG�EH�KHOG�IL[HG�LQ�WKH�ILQDO�
FRQVWUDLQHG�DGMXVWPHQW��L�H���GR�QRW�KROG�WKH�SUREOHP�FRQWURO�SRLQWV�IL[HG�LQ�
WKH�ILQDO�DGMXVWPHQW��RU�KROG�WKHP�IL[HG�GHVSLWH�WKHLU�UHODWLYH�DFFXUDF\��7KLV�
LV�QRUPDOO\�D�GHFLVLRQ�PDGH�E\�WKH�ILQDO�UHFLSLHQW�RI�WKH�DGMXVWHG�QHWZRUN��
L�H��WKH�FOLHQW�

1RWH�WKDW�WKH�FRQWURO�WLH�DQDO\VLV�LV�RQO\�YDOLG�RQ�DGMXVWPHQWV�WKDW�DUH�IUHH�RI�EOXQGHUV��,I�EOXQGHUV�

H[LVW�LQ�WKH�GDWD�VHW��WKH�UHVXOWV�RI�WKH�DGMXVWPHQW�GR�QRW�UHSUHVHQW�WKH�WUXH�UHODWLRQVKLS�EHWZHHQ�WKH�

FRQWURO�SRLQWV��DQG�WKHUHIRUH��FDQQRW�EH�XVHG�LQ�DQ�DQDO\VLV�RI�WKH�FRQWURO�

4XDOLW\�$QDO\VLV�7RROV

7KH�TXDOLW\�DQDO\VLV�WRROV�LQ�WKH�DGMXVWPHQW�PRGXOH�RI�/RFXV�3URFHVVRU�DUH�GHVLJQHG�
WR�DVVLVW�WKH�XVHU�LQ�GHWHUPLQLQJ�WKH�RYHUDOO�TXDOLW\�RI�DQ�DGMXVWPHQW��7KH�WRROV�DVVLVW�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH



3RVW�$GMXV

3
R
VW�$
G
MX
VWP
H
Q
W�$
Q
D
O\
VLV
LQ�TXDOLI\LQJ�WKH�DWWDLQHG�DFFXUDF\�RI�WKH�VXUYH\�QHWZRUN��(DFK�WRRO�LV�SUHVHQWHG�LQ�
GHWDLO�EHORZ�

5HODWLYH�(UURU

7KH�PDLQ�SXUSRVHV�IRU�SHUIRUPLQJ�D�OHDVW�VTXDUHV�DGMXVWPHQW�DUH�����ORFDWH�EOXQGHUV�
LQ�WKH�GDWD�VHW�����FRPSXWH�WKH�EHVW�SRVLWLRQ�IRU�DOO�SRLQWV�LQ�WKH�VXUYH\��DQG����
GHWHUPLQH�WKH�DFFXUDF\�RI�WKH�QHZO\�HVWDEOLVKHG�SRLQWV��5HODWLYH�HUURU�LV�RQH�RI�WKH�
FRPSRQHQWV�XVHG�LQ�GHWHUPLQLQJ�WKH�VXUYH\
V�SRVLWLRQLQJ�DFFXUDF\�

5HODWLYH�HUURU�VXSSOLHV�DQ�HVWLPDWH�WR�WKH�XQFHUWDLQW\�LQ�WKH�UHODWLYH�SRVLWLRQ�RI�WZR�
DGMXVWHG�SRLQWV��VLWH�SDLUV��ERWK�LQ�KRUL]RQWDO�DQG�YHUWLFDO�SRVLWLRQ��7KH�YHUWLFDO�
UHODWLYH�HUURU�RI�D�VLWH�SDLU�LV�RQH�GLPHQVLRQDO��WKHUHIRUH�LW�LV�UHSUHVHQWHG�E\�RQH�
QXPEHU��7KH�KRUL]RQWDO�UHODWLYH�HUURU�RI�D�VLWH�SDLU�LV�WZR�GLPHQVLRQDO��DQG�LV�
UHSUHVHQWHG�E\�WZR�QXPEHUV�ZKLFK�GHILQH�D�UHJLRQ�LQ�WKH�KRUL]RQWDO�SODQH��

([DPLQLQJ�UHODWLYH�HUURU�EHWZHHQ�SRLQWV�JLYHV�WKH�XVHU�DQ�LQGLFDWLRQ�DV�WR�WKH�OHYHO�RI�
XQFHUWDLQW\�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WZR�SRLQWV�HVWLPDWHG�E\�WKH�DGMXVWPHQW��
7KH�DGMXVWPHQW�PRGXOH�RI�/RFXV�3URFHVVRU�FRPSXWHV�DQG�SUHVHQWV�WKH�UHODWLYH�HUURU�
EHWZHHQ�DOO�VLWH�SDLUV�OLQNHG�WRJHWKHU�E\�D�GLUHFW�REVHUYDWLRQ��*36�YHFWRU���([DPLQH�
WKH�KRUL]RQWDO�DQG�YHUWLFDO�UHODWLYH�HUURUV��/RRN�DW�WKHLU�PDJQLWXGHV�DQG�HVSHFLDOO\�
FRPSDUH�UHODWLYH�HUURU�YDOXHV�IRU�VLWH�SDLUV�ZKLFK�KDYH�VLPLODU�GLVWDQFHV�EHWZHHQ�
WKHP��6LWH�SDLUV�ZLWK�VLPLODU�GLVWDQFHV�VKRXOG�KDYH�VLPLODU�UHODWLYH�HUURUV��,I�RQH�VLWH�
SDLU�KDV�D�UHODWLYH�HUURU�VLJQLILFDQWO\�ODUJHU�WKDQ�RWKHUV��WKLV�PD\�LQGLFDWH�D�SUREOHP�
ZLWK�DQ�REVHUYDWLRQ�RI�WKHVH�SRLQWV��RU�D�ODFN�RI�VXIILFLHQW�GDWD�WR�UHOLDEO\�SRVLWLRQ�RQH�
RI�WKH�SRLQWV�

5HODWLYH�$FFXUDF\

7KH�PRVW�FRPPRQ�PHWKRG�RI�VSHFLI\LQJ�WKH�DFFXUDF\�RI�D�VXUYH\�LV�LQ�UHODWLYH�WHUPV��
)RU�H[DPSOH��LI�WKH�DFFXUDF\�VSHFLILFDWLRQ�IRU�D�VXUYH\�LV�����������RU�����P���
��SSP��WKLV�LV�D�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ��,W�LV�FODVVLILHG�DV�UHODWLYH�EHFDXVH�LW�LV�
GLVWDQFH�GHSHQGHQW��7KH�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�UHIHUV�WR�WKH�UHODWLYH�DFFXUDF\�
EHWZHHQ�QHZO\�HVWDEOLVKHG�SRLQWV��,I�WKH�UHODWLYH�DFFXUDFLHV�EHWZHHQ�DOO�SRLQW�SDLUV�
�VLWH�SDLUV��DUH�IRXQG�WR�EH�����������RU�EHWWHU��WKH�HQWLUH�VXUYH\�LV�VDLG�WR�PHHW�WKH�
����������DFFXUDF\�VSHFLILFDWLRQ�

7R�DVVLVW�LQ�GHWHUPLQLQJ�WKH�DFKLHYHG�UHODWLYH�DFFXUDF\�RI�D�VXUYH\��WKH�DGMXVWPHQW�
PRGXOH�RI�/RFXV�3URFHVVRU�FRPSXWHV�DQG�SUHVHQWV�WKH�UHODWLYH�DFFXUDF\�EHWZHHQ�DOO�
VLWH�SDLUV�OLQNHG�WRJHWKHU�E\�D�GLUHFW�REVHUYDWLRQ��*36�YHFWRU���&RPSDUH�HDFK�UHODWLYH�
DFFXUDF\�YDOXH�WR�WKH�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�RI�WKH�VXUYH\��

� ,I�DOO�VLWH�SDLUV�KDYH�D�UHODWLYH�DFFXUDF\�WKDW�H[FHHGV�WKDW�RI�WKH�VSHFLILFDWLRQ��
WKH�VXUYH\�PHHWV�WKH�UHTXLUHG�DFFXUDF\��

� ,I�DQ\�VLWH�SDLU�KDV�D�UHODWLYH�DFFXUDF\�EHORZ�WKH�UHTXLUHG�DFFXUDF\�
VSHFLILFDWLRQ��WKH�REVHUYDWLRQ�EHWZHHQ�WKH�VLWH�SDLU�QHHGV�WR�EH�H[DPLQHG�WR�
WPHQW�$QDO\VLV �&���



&���
GHWHUPLQH�LI�DQ\WKLQJ�FDQ�EH�GRQH�WR�LPSURYH�WKH�UHODWLYH�DFFXUDF\��,I�
QHHGHG��PRUH�REVHUYDWLRQV�PD\�QHHG�WR�EH�FROOHFWHG�WR�JHW�WKH�UHODWLYH�
DFFXUDF\�RI�WKH�VLWH�SDLU�DFKLHYH�WKH�UHTXLUHG�DFFXUDF\�VSHFLILFDWLRQ��

:KHQ�DQDO\]LQJ�WKH�UHODWLYH�DFFXUDF\�EHWZHHQ�VLWH�SDLUV��LW�LV�LPSRUWDQW�WR�NHHS�LQ�
PLQG�WKH�PHDVXUHPHQW�FDSDELOLWLHV�RI�WKH�HTXLSPHQW�EHLQJ�XVHG��7KLV�LV�HVSHFLDOO\�
LPSRUWDQW�IRU�HTXLSPHQW�WKDW�KDV�D�PHDVXUHPHQW�VSHFLILFDWLRQ�WKDW�LQFOXGHV�D�EDVH�
HUURU��*36�HTXLSPHQW�IDOOV�LQWR�WKLV�FDWHJRU\��2Q�YHU\�VKRUW�EDVHOLQHV��WKH�EDVH�HUURU�
PD\�OLPLW�WKH�DWWDLQDEOH�UHODWLYH�DFFXUDF\��7KH�IROORZLQJ�H[DPSOH�ZLOO�LOOXVWUDWH�WKLV�
LVVXH��

/HW�XV�DVVXPH�WKDW�WKH�PHDVXUHPHQW�DFFXUDF\�IRU�D�*36�V\VWHP�LV�VSHFLILHG�DV�
������P��SSP��7KH�EDVH�HUURU�KHUH�LV������P��7KLV�PHDQV�WKDW�WKH�XVHU�FDQ�H[SHFW�WR�
VHH�DQ�HUURU�RI�DW�OHDVW������P�RQ�DOO�PHDVXUHPHQWV��7KH��SSP�������������SDUW�RI�WKH�
VSHFLILFDWLRQ�LV�GLVWDQFH�GHSHQGHQW��7KH�ORQJHU�WKH�OHQJWK�RI�WKH�PHDVXUHPHQW��WKH�
JUHDWHU�WKH�HUURU��8VLQJ�WKLV�VSHFLILFDWLRQ��WKH�H[SHFWHG�HUURU�RQ�D����NLORPHWHU�
REVHUYDWLRQ�ZRXOG�EH������P���SSP�RI��������PHWHUV���7KLV�UHVXOWV�LQ�DQ�H[SHFWHG�
HUURU�RI������P������P�IRU�D�WRWDO�RI������P��$Q�HUURU�RI������P�RQ�D����NLORPHWHU�
REVHUYDWLRQ�JLYHV�D�UHODWLYH�DFFXUDF\�RI������������,I�LQ�WKLV�H[DPSOH�WKH�UHTXLUHG�
UHODWLYH�DFFXUDF\�RI�WKH�PHDVXUHPHQW�ZDV�����������WKHUH�LV�QR�SUREOHP��

1RZ��OHW�XV�ORRN�DW�D�VKRUWHU�PHDVXUHPHQW�OHQJWK��8VLQJ�WKH�VDPH�PHDVXUHPHQW�
DFFXUDF\�RI�������P��SSP��OHW
V�ORRN�DW�D�PXFK�VKRUWHU�PHDVXUHPHQW��2Q�D���
NLORPHWHU�REVHUYDWLRQ��WKH�H[SHFWHG�HUURU�ZRXOG�EH������P���SSP�RI�������PHWHUV���
7KLV�UHVXOWV�LQ�DQ�H[SHFWHG�HUURU�RI������P������P�IRU�D�WRWDO�RI������P��$Q�HUURU�RI�
�����P�RQ�D���NLORPHWHU�REVHUYDWLRQ�JLYHV�D�UHODWLYH�DFFXUDF\�RI�����������,I��LQ�WKLV�
H[DPSOH��WKH�UHTXLUHG�UHODWLYH�DFFXUDF\�RI�WKH�PHDVXUHPHQW�ZDV������������WKH�
UHTXLUHG�DFFXUDF\�ZDV�QRW�PHW�ZLWK�WKLV�REVHUYDWLRQ��<HW��WKH�REVHUYDWLRQ�PHHWV�WKH�
PHDVXUHPHQW�DFFXUDF\�RI�WKH�HTXLSPHQW��1RWKLQJ�FDQ�EH�GRQH�WR�LPSURYH�RQ�WKLV�

7KLV�H[DPSOH�VKRZV�WKH�SUREOHP�HQFRXQWHUHG�ZKHQ�ZRUNLQJ�ZLWK�UHODWLYH�DFFXUDF\�
VSHFLILFDWLRQV�XVLQJ�RQO\�D�UHODWLYH�WHUP��$OO�UHTXLUHG�DFFXUDF\�VSHFLILFDWLRQV�VKRXOG�
LQFOXGH�D�EDVH�FRPSRQHQW��,Q�WKH�H[DPSOH�DERYH��LI�WKH�UHTXLUHG�UHODWLYH�DFFXUDF\�
VSHFLILFDWLRQ�IRU�WKH�VXUYH\�ZDV�FKDQJHG�IURP�����������WR������P������������WKH���
NLORPHWHU�REVHUYDWLRQ�ZRXOG�KDYH�PHW�WKH�DFFXUDF\�VSHFLILFDWLRQ��7KH�DOORZDEOH�HUURU�
ZRXOG�KDYH�LQFUHDVHG�WR������P�RQ�D���NLORPHWHU�REVHUYDWLRQ�XVLQJ�WKLV�QHZ�
VSHFLILFDWLRQ��

6LWH�3DLU�4$�7HVW

6LWH�SDLUV�DUH�XVHG�WR�GHWHUPLQH�WKH�UHODWLYH�DFFXUDF\�RI�D�VXUYH\��7KH�UHODWLYH�
DFFXUDF\�LV�FRPSXWHG�EHWZHHQ�HDFK�VLWH�SDLU�OLQNHG�WRJHWKHU�E\�D�GLUHFW�REVHUYDWLRQ�
�*36�YHFWRU���7KH�UHODWLYH�DFFXUDF\�IRU�HDFK�VLWH�SDLU�LV�FRPSDUHG�WR�WKH�GHVLUHG�
UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�IRU�WKH�VXUYH\��,I�DOO�VLWH�SDLU�UHODWLYH�DFFXUDFLHV�DUH�
EHWWHU�WKDQ�WKH�UHTXLUHG�DFFXUDF\��WKH�VXUYH\�LV�VDLG�WR�PHHW�WKH�DFFXUDF\�
VSHFLILFDWLRQ�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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/RFXV�3URFHVVRU�DOORZV�IRU�WKH�XVHU�WR�HQWHU�WKH�GHVLUHG�UHODWLYH�DFFXUDF\�
VSHFLILFDWLRQ�IRU�D�VXUYH\��)URP�WKLV�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ��D�PD[LPXP�
DOORZDEOH�HUURU�LV�FRPSXWHG�IRU�HDFK�VLWH�SDLU�EDVHG�RQ�WKH�GLVWDQFH�EHWZHHQ�WKH�WZR�
VLWHV��7KLV�PD[LPXP�DOORZDEOH�HUURU�LV�WKHQ�FRPSDUHG�WR�WKH�UHODWLYH�HUURU�FRPSXWHG�
IRU�WKH�VLWH�SDLU��,I�WKH�UHODWLYH�HUURU�LV�VPDOOHU�WKDQ�WKH�DOORZDEOH�HUURU��WKH�VLWH�SDLU�
PHHWV�WKH�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�RI�WKH�VXUYH\��

/RFXV�3URFHVVRU�DXWRPDWLFDOO\�WHVWV�HDFK�VLWH�SDLU�WR�GHWHUPLQH�LI�WKH�UHODWLYH�DFFXUDF\�
RI�WKH�VLWH�SDLU�PHHWV�WKH�UHTXLUHG�UHODWLYH�DFFXUDF\�RI�WKH�VXUYH\��7KLV�WHVW�LV�WHUPHG�
WKH�6LWH�3DLU�4$�WHVW��

� ,I�WKH�WHVW�SDVVHV��WKH�UHODWLYH�DFFXUDF\�RI�WKH�VLWH�SDLU�WHVWHG�PHHWV�RU�
H[FHHGV�WKH�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�RI�WKH�VXUYH\��,I�DOO�VLWH�SDLUV�SDVV�
WKH�WHVW��WKHQ�WKH�HQWLUH�VXUYH\�FDQ�EH�VDLG�WR�PHHW�WKH�UHTXLUHG�UHODWLYH�
DFFXUDF\�VSHFLILFDWLRQ�

� ,I�WKH�WHVW�IDLOV��WKH�UHODWLYH�DFFXUDF\�RI�WKH�VLWH�SDLU�WHVWHG�GRHV�QRW�PHHW�WKH�
UHODWLYH�DFFXUDF\�VSHFLILFDWLRQ�RI�WKH�VXUYH\��7KH�REVHUYDWLRQ�EHWZHHQ�WKH�
VLWH�SDLU�QHHGV�WR�EH�H[DPLQHG�WR�GHWHUPLQH�LI�DQ\WKLQJ�FDQ�EH�GRQH�WR�
LPSURYH�WKH�UHODWLYH�DFFXUDF\��,I�QHHGHG��PRUH�REVHUYDWLRQV�PD\�QHHG�WR�EH�
FROOHFWHG�WR�JHW�WKH�UHODWLYH�DFFXUDF\�RI�WKH�VLWH�SDLU�XS�WR�WKH�UHTXLUHG�
DFFXUDF\�VSHFLILFDWLRQ�

8QFHUWDLQWLHV

2QH�RI�WKH�SURGXFWV�RI�D�OHDVW�VTXDUHV�DGMXVWPHQW�LV�DQ�HVWLPDWLRQ�RI�WKH�HUURU�
DVVRFLDWHG�ZLWK�HDFK�DGMXVWHG�REVHUYDWLRQ��*36�YHFWRU��DQG�HDFK�DGMXVWHG�SDUDPHWHU�
�*36�SRLQWV���7KHVH�XQFHUWDLQWLHV�FDQ�EH�H[DPLQHG�WR�GHWHUPLQH�WKH�TXDOLW\�RI�WKH�
ILQDO�DGMXVWPHQW��DQG�DOVR�WR�LQGLFDWH�SUREOHP�DUHDV�LQ�WKH�DGMXVWPHQW��

/RFXV�3URFHVVRU�FRPSXWHV�DQG�SUHVHQWV�XQFHUWDLQWLHV�IRU�DOO�DGMXVWHG�REVHUYDWLRQV�
DQG�SDUDPHWHUV��7KHVH�XQFHUWDLQWLHV�FDQ�EH�SUHVHQWHG�DW�WZR�FRQILGHQFH�OHYHOV��
VWDQGDUG�HUURU�DQG�����HUURU��6WDQGDUG�HUURU�GHILQHV�DQ�HUURU�UHJLRQ�ZLWKLQ�ZKLFK�
WKHUH�LV�D�����FKDQFH�WKDW�WKH�WUXH�YDOXH�RI�WKH�REVHUYDWLRQ�RU�SDUDPHWHU�OLHV������
HUURU�GHILQHV�DQ�HUURU�UHJLRQ�ZLWKLQ�ZKLFK�WKHUH�LV�D�����FKDQFH�WKDW�WKH�WUXH�YDOXH�RI�
WKH�REVHUYDWLRQ�RU�SDUDPHWHU�OLHV��7KH�XQFHUWDLQWLHV�DUH�SUHVHQWHG�LQ�ERWK�WKH�
KRUL]RQWDO�DQG�YHUWLFDO�IUDPHV�RI�UHIHUHQFH�

$V�SDUW�RI�WKH�TXDOLW\�DQDO\VLV�RI�DQ�DGMXVWPHQW��WKH�XQFHUWDLQWLHV�IRU�DGMXVWHG�YHFWRUV�
DQG�SRLQWV�VKRXOG�EH�H[DPLQHG��9HFWRUV�RI�VLPLODU�OHQJWK�VKRXOG�KDYH�VLPLODU�
XQFHUWDLQWLHV��SRLQWV�UHVXOWLQJ�IURP�YHFWRUV�RI�VLPLODU�OHQJWKV�VKRXOG�KDYH�VLPLODU�
XQFHUWDLQWLHV��$Q\�YHFWRU�RU�SRLQW�KDYLQJ�XQFHUWDLQWLHV�WKDW�VHHP�WRR�ODUJH�VKRXOG�EH�
H[DPLQHG�FORVHO\�WR�GHWHUPLQH�WKH�FDXVH�

7KHUH�LV�D�PRYH�LQ�VRPH�DUHDV�WR�GR�DZD\�ZLWK�UHODWLYH�DFFXUDF\�VSHFLILFDWLRQV�DQG�
DGRSW�DEVROXWH�DFFXUDF\�VSHFLILFDWLRQV��7KH�DEVROXWH�DFFXUDF\�VSHFLILFDWLRQV�ZLOO�
GHILQH�DQ�DOORZDEOH�HUURU�IRU�DGMXVWHG�SRLQWV�YV��UHODWLYH�DFFXUDF\�VSHFLILFDWLRQV�
ZKLFK�GHILQH�DQ�DOORZDEOH�HUURU�EHWZHHQ�SRLQWV��7R�GHWHUPLQH�WKH�DEVROXWH�DFFXUDF\�
WPHQW�$QDO\VLV �&���



&���
IRU�DGMXVWHG�SRLQWV��WKH�XQFHUWDLQWLHV�IRU�WKHVH�SRLQWV�ZRXOG�EH�XVHG��,I�WKH�SRLQW�
XQFHUWDLQWLHV�DUH�VPDOOHU�WKDQ�WKH�DEVROXWH�DFFXUDF\�VSHFLILFDWLRQ��WKHQ�WKH�SRLQWV�DQG�
WKH�VXUYH\�PHHW�WKH�VSHFLILFDWLRQ��,I�DQ\�SRLQW�XQFHUWDLQWLHV�DUH�JUHDWHU�WKDQ�WKH�
DEVROXWH�DFFXUDF\�VSHFLILFDWLRQ��WKHQ�WKH�SRLQW�DQG�YHFWRUV�OHDGLQJ�WR�WKH�SRLQW�QHHG�WR�
EH�H[DPLQHG�WR�GHWHUPLQH�LI�DQ\WKLQJ�FDQ�EH�GRQH�WR�ORZHU�WKH�XQFHUWDLQWLHV��,Q�PD\�
FDVHV��WKLV�PD\�UHTXLUH�DGGLWLRQDO�REVHUYDWLRQV�WR�WKH�SRLQW�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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*OREDO�3UR
,I�\RX�KDYH�DQ\�SUREOHPV�RU�UHTXLUH�IXUWKHU�DVVLVWDQFH��$VKWHFK�3UHFLVLRQ�3URGXFWV�
&XVWRPHU�6XSSRUW�FDQ�EH�UHDFKHG�WKURXJK�WKH�IROORZLQJ�

� WHOHSKRQH
� HPDLO
� ,QWHUQHW�

3OHDVH�UHIHU�WR�WKH�GRFXPHQWDWLRQ�EHIRUH�FRQWDFWLQJ�&XVWRPHU�6XSSRUW��0DQ\�FRPPRQ�
SUREOHPV�DUH�LGHQWLILHG�ZLWKLQ�WKH�GRFXPHQWDWLRQ�DQG�VXJJHVWLRQV�DUH�RIIHUHG�IRU�VROYLQJ�
WKHP�

$VKWHFK�3UHFLVLRQ�3URGXFWV�&XVWRPHU�6XSSRUW�

6XQQ\YDOH��&DOLIRUQLD��86$

����1XPEHU��������������

'LUHFW�'LDO����������������

/RFDO�9RLFH�/LQH����������������

)D[�/LQH����������������

(PDLO��VXSSRUW#DVKWHFK�FRP

$VKWHFK�(XURSH�/WG��2[IRUGVKLUH�8.

7HO�������������������

)D[������������������

:KHQ�FRQWDFWLQJ�FXVWRPHU�VXSSRUW��SOHDVH�HQVXUH�WKH�IROORZLQJ�LQIRUPDWLRQ�LV�DYDLODEOH�

�7DEOH�'����*36�*,6�3URGXFW�,QIRUPDWLRQ�

,QIRUPDWLRQ�&DWHJRU\ <RXU�DFWXDO�QXPEHUV

5HFHLYHU�VHULDO��

6RIWZDUH�YHUVLRQ��

6RIWZDUH�NH\�VHULDO��
GXFW�6XSSRUW '���



'��
)LUPZDUH�YHUVLRQ��

$�FOHDU��FRQFLVH�

GHVFULSWLRQ�RI�WKH�

SUREOHP�

�7DEOH�'����*36�*,6�3URGXFW�,QIRUPDWLRQ���FRQWLQXHG�

,QIRUPDWLRQ�&DWHJRU\ <RXU�DFWXDO�QXPEHUV
/RFXV�3URFHVVRU�8VHU¶V�*XLGH�
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7KUHH�GLPHQVLRQDO

����HUURU
7KH�JRDO�RI�DQ\�PHDVXUHPHQW�LV�WR�ILQG�WKH�WUXH�
YDOXH��6LQFH�DOO�PHDVXUHPHQWV�FRQWDLQ�HUURU��WKH�
WUXH�YDOXH�LV�QHYHU�REVHUYHG��,Q�RUGHU�WR�TXDOLI\�
PHDVXUHPHQWV��DQ�HUURU�HVWLPDWH�LV�VWDWLVWLFDOO\�
GHULYHG�IRU�HDFK�PHDVXUHPHQW��$�����HUURU�
HVWLPDWH�LQGLFDWHV�WKHUH�LV�D�����SUREDELOLW\�
WKDW�WKH�WUXH�YDOXH�RI�D�PHDVXUHPHQW�IDOOV�ZLWKLQ�
WKH�UDQJH�JHQHUDWHG�E\�VXEWUDFWLQJ�DQG�DGGLQJ�
WKH�HUURU�HVWLPDWH�WR�WKH�PHDVXUHG�YDOXH��)RU�
H[DPSOH��LI�D�PHDVXUHPHQW�RI������PHWHUV�KDV�D�
����HUURU�RI�����PHWHUV��WKHQ�WKHUH�LV�D�����
SUREDELOLW\�WKDW�WKH�WUXH�YDOXH�LV�EHWZHHQ������±�
�����PHWHUV

$
$FTXLVLWLRQ
7KH�SURFHVV�D�*36�UHFHLYHU�JRHV�WKURXJK�WR�ILQG�
DQG�ORFN�RQWR�D�*36�VDWHOOLWH��2QFH�D�*36�
UHFHLYHU�KDV�DFTXLUHG���RU�PRUH�VDWHOOLWHV��LW�FDQ�
EHJLQ�WR�FRPSXWH�SRVLWLRQV�

$GMXVWHG�SRVLWLRQ
7KH�ILQDO�SRVLWLRQ�RI�D�VXUYH\�SRLQW�GHULYHG�
IURP�D�OHDVW�VTXDUHV�DGMXVWPHQW�RI�WKH�
PHDVXUHPHQWV�XVHG�WR�GHULYH�WKH�SRVLWLRQ�

$GMXVWPHQW
7KH�DGMXVWPHQW�RI�VXUYH\�REVHUYDWLRQV�LV�WKH�
SURFHVV�RI�FRUUHFWLQJ�REVHUYDWLRQV�WR�SURGXFH�
WKH�EHVW�ILQDO�YDOXHV�IRU�WKH�XQNQRZQV��$Q�
DGMXVWPHQW�FDQQRW�EH�SHUIRUPHG�XQOHVV�WKH�VHW�
RI�REVHUYDWLRQV�EHLQJ�DGMXVWHG�FRQWDLQV�
UHGXQGDQF\��7KH�DGMXVWPHQW�SURFHVV�DOVR�
DVVLVWV�LQ�ILQGLQJ�DQG�HOLPLQDWLQJ�EOXQGHUV�LQ�
REVHUYDWLRQV��DQG�SURGXFHV�VWDWLVWLFDO�
*ORVVDU\
XQFHUWDLQWLHV�WKDW�FDQ�EH�XVHG�WR�HVWLPDWH�WKH�ILQDO�
SUHFLVLRQ�RI�WKH�VXUYH\�SHUIRUPHG�

$OPDQDF�
'DWD�WUDQVPLWWHG�E\�D�*36�VDWHOOLWH�ZKLFK�
LQFOXGHV�RUELW�LQIRUPDWLRQ�RQ�DOO�WKH�VDWHOOLWHV��
FORFN�FRUUHFWLRQ��DQG�DWPRVSKHULF�GHOD\�
SDUDPHWHUV��7KHVH�GDWD�DUH�XVHG�WR�IDFLOLWDWH�UDSLG�
VDWHOOLWH�DFTXLVLWLRQ��7KH�RUELW�LQIRUPDWLRQ�LV�D�
VXEVHW�RI�WKH�HSKHPHULV�GDWD�ZLWK�UHGXFHG�
DFFXUDF\�

$PELJ'23
$�FDOFXODWHG�TXDQWLW\�XVHG�WR�GHWHUPLQH�WKH�DELOLW\�
RI�WKH�SRVW�SURFHVVLQJ�VRIWZDUH�WR�FRPSXWH�
LQWHJHU�DPELJXLWLHV��

$PELJXLW\
7KH�XQNQRZQ�LQWHJHU�QXPEHU�RI�F\FOHV�RI�WKH�
UHFRQVWUXFWHG�FDUULHU�SKDVH�FRQWDLQHG�LQ�DQ�
XQEURNHQ�VHW�RI�GDWD�IURP�D�VLQJOH�VDWHOOLWH�
FROOHFWHG�E\�D�VLQJOH�UHFHLYHU��$OVR�NQRZQ�DV�
LQWHJHU�DPELJXLW\�DQG�LQWHJHU�ELDV�

$QWHQQD
7KH�DQWHQQD�LV�WKH�FRPSRQHQW�RI�D�*36�V\VWHP�
WKDW�FROOHFWV�WKH�DQDORJ�VLJQDO�IURP�WKH�*36�
VDWHOOLWH�DQG�VHQGV�WKLV�VLJQDO�WR�WKH�*36�UHFHLYHU�
IRU�SURFHVVLQJ��7KHUH�DUH�D�YDULHW\�RI�*36�
DQWHQQDV�UDQJLQJ�IURP�VLPSOHU�PLFURVWULS�GHYLFHV�
WR�FRPSOH[�FKRNH�ULQJ�DQWHQQDV�WKDW�PLWLJDWH�WKH�
HIIHFWV�RI�PXOWLSDWK�VFDWWHULQJ�

$6&,,
$PHULFDQ�6WDQGDUG�&RGH�IRU�,QIRUPDWLRQ�
,QWHUFKDQJH��$�VHW�RI�FKDUDFWHUV��OHWWHUV��QXPEHUV��
V\PEROV��XVHG�WR�GLVSOD\�DQG�WUDQVIHU�GLJLWDO�GDWD�
LQ�VWDQGDUG�(QJOLVK�IRUPDW�

$XWRQRPRXV�SRVLWLRQ
$OVR�NQRZQ�DV�D�SRLQW��SRVLWLRQ�RU�UDZ�SRVLWLRQ��
�*ORVV��



7KH�SRVLWLRQ�GHULYHG�IURP�D�VLQJOH�UHFHLYHU�
ZLWKRXW�XVLQJ�DQ\�GLIIHUHQWLDO�FRUUHFWLRQ��7KLV�
LV�WKH�OHDVW�DFFXUDWH�PHWKRG�RI�SRVLWLRQLQJ�

%
%DVHOLQH
7KH�WKUHH�GLPHQVLRQDO�YHFWRU�GLVWDQFH�EHWZHHQ�
D�SDLU�RI�VWDWLRQV�IRU�ZKLFK�VLPXOWDQHRXV�*36�
GDWD�KDV�EHHQ�FROOHFWHG�DQG�SURFHVVHG�ZLWK�
GLIIHUHQWLDO�WHFKQLTXHV��7KH�PRVW�DFFXUDWH�*36�
UHVXOW�

%DVH�6WDWLRQ
,Q�GLIIHUHQWLDO�SRVLWLRQLQJ��WKH�HQG�RI�WKH�
EDVHOLQH�WKDW�LV�DVVXPHG�NQRZQ�DQG�LWV�SRVLWLRQ�
IL[HG��8VHG�DV�WKH�EDVLV�IRU�GLIIHUHQWLDO�
FRUUHFWLRQ�RI�XQNQRZQ�SRLQWV�

%�ILOH
5DZ�GDWD�ELQDU\�ILOH��JHQHUDWHG�E\�WKH�UHFHLYHU��
FRQWDLQLQJ�FDUULHU�SKDVH��FRGH�SKDVH�DQG�
FRPSXWHG�UHFHLYHU�SRVLWLRQ�IRU�HYHU\�HSRFK��
DORQJ�ZLWK�KHDOWK�IODJV�LQGLFDWLQJ�WKH�
FRQILGHQFH�RI�WKH�PHDVXUHPHQWV��

%OXQGHU
$�PLVWDNH�RU�HUURU�FDXVHG�E\�FRQIXVLRQ��
FDUHOHVVQHVV��RU�LJQRUDQFH��LQFOXGLQJ��EXW�QRW�
OLPLWHG�WR��WUDQVSRVLQJ�QXPEHUV�ZKHQ�ZULWLQJ�
GRZQ�WKH�+,�RU�UHDGLQJ�WKH�+,�LQFRUUHFWO\��
RFFXS\LQJ�WKH�ZURQJ�SRLQW�

%OXQGHU�GHWHFWLRQ
$�PHWKRG��RU�VHULHV�RI�PHWKRGV��ZKLFK�
DXWRPDWLFDOO\�GHWHFW�EOXQGHUV�

&
&�$�FRGH
7KH�&RDUVH�$FTXLVLWLRQ��RU�&OHDU�$FTXLVLWLRQ��
FRGH�PRGXODWHG�RQWR�WKH�*36�/O�VLJQDO��7KLV�
FRGH�LV�D�VHTXHQFH�RI������SVHXGRUDQGRP�
ELQDU\�ELSKDVH�PRGXODWLRQV�RQ�WKH�*36�FDUULHU�
*ORVV��
DW�D�FKLSSLQJ�UDWH�RI�������0+]��WKXV�KDYLQJ�D�
FRGH�UHSHWLWLRQ�SHULRG�RI�RQH�PLOOLVHFRQG��7KLV�
FRGH�ZDV�VHOHFWHG�WR�SURYLGH�JRRG�DFTXLVLWLRQ�
SURSHUWLHV�

&DUULHU�IUHTXHQF\
7KH�KDUGZDUH�LQ�D�UHFHLYHU�WKDW�DOORZV�WKH�UHFHLYHU�
WR�GHWHFW��ORFN�RQ��DQG�FRQWLQXRXVO\�WUDFN�WKH�
VLJQDO�IURP�D�VLQJOH�VDWHOOLWH��7KH�PRUH�UHFHLYHU�
FKDQQHOV�DYDLODEOH��WKH�JUHDWHU�QXPEHU�RI�VDWHOOLWH�
VLJQDOV�D�UHFHLYHU�FDQ�VLPXOWDQHRXVO\�ORFN�RQ�DQG�
WUDFN�

&DUULHU�SKDVH
7KH�SKDVH�RI�HLWKHU�WKH�/��RU�/��FDUULHU�RI�D�*36�
VLJQDO��PHDVXUHG�E\�D�UHFHLYHU�ZKLOH�ORFNHG�RQWR�
WKH�VLJQDO��DOVR�NQRZQ�DV�LQWHJUDWHG�'RSSOHU��

&DUWHVLDQ�FRRUGLQDWHV
9DOXHV�UHSUHVHQWLQJ�WKH�ORFDWLRQ�RI�D�SRLQW�LQ�D�
SODQH�LQ�UHODWLRQ�WR�WKUHH�PXWXDOO\�SHUSHQGLFXODU�
FRRUGLQDWH�D[HV�ZKLFK�LQWHUVHFW�DW�D�FRPPRQ�
SRLQW�RU�RULJLQ��7KH�SRLQW�LV�ORFDWHG�E\�PHDVXULQJ�
LWV�GLVWDQFH�IURP�HDFK�D[LV�DORQJ�D�SODQH�SDUDOOHO�
WR�WKH�D[LV��

&KDQQHO
7KH�KDUGZDUH�LQ�D�UHFHLYHU�WKDW�DOORZV�WKH�UHFHLYHU�
WR�GHWHFW��ORFN�RQ�DQG�FRQWLQXRXVO\�WUDFN�WKH�
VLJQDO�IURP�D�VLQJOH�VDWHOOLWH��7KH�PRUH�UHFHLYHU�
FKDQQHOV�DYDLODEOH��WKH�JUHDWHU�QXPEHU�RI�VDWHOOLWH�
VLJQDOV�D�UHFHLYHU�FDQ�VLPXOWDQHRXVO\�ORFN�RQ�DQG�
WUDFN�

&RGH�SKDVH�
7HUP�XVHG�LQ�UHIHUHQFH�WR�&�$�RU�3�FRGH�GDWD�

&RQILGHQFH�OHYHO
7KH�JRDO�RI�DQ\�PHDVXUHPHQW�LV�WR�ILQG�WKH�WUXH�
YDOXH��6LQFH�DOO�PHDVXUHPHQWV�FRQWDLQ�HUURU��WKH�
WUXH�YDOXH�LV�QHYHU�REVHUYHG��,Q�RUGHU�WR�TXDOLI\�
PHDVXUHPHQWV��DQ�HUURU�HVWLPDWH�LV�VWDWLVWLFDOO\�
GHULYHG�IRU�HDFK�PHDVXUHPHQW��$Q�HUURU�HVWLPDWH�
KDV�D�FRQILGHQFH�OHYHO�DVVRFLDWHG�ZLWK�LW�ZKLFK�
JLYHV�WKH�SUREDELOLW\�WKDW�WKH�WUXH�YDOXH�RI�D�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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PHDVXUHPHQW�IDOOV�ZLWKLQ�WKH�UDQJH�JHQHUDWHG�
E\�VXEWUDFWLQJ�DQG�DGGLQJ�WKH�HUURU�HVWLPDWH�WR�
WKH�PHDVXUHG�YDOXH��)RU�H[DPSOH��LI�D�
PHDVXUHPHQW�RI������PHWHUV�KDV�DQ�HUURU�
HVWLPDWH�RI�����PHWHUV�DW�WKH�����FRQILGHQFH�
OHYHO��WKHQ�WKHUH�LV�D�����SUREDELOLW\�WKDW�WKH�
WUXH�YDOXH�LV�EHWZHHQ������±������PHWHUV��

&RQVWHOODWLRQ
7KH�FROOHFWLRQ�RI�RUELWLQJ�*36�VDWHOOLWHV��7KH�
*36�FRQVWHOODWLRQ�FRQVLVWV�RI����VDWHOOLWHV�LQ����
KRXU�FLUFXODU�RUELWV�DW�DQ�DOWLWXGH�RI��������
NLORPHWHUV��,Q�WKH�QRPLQDO�FRQVWHOODWLRQ��IRXU�
VDWHOOLWHV�DUH�VSDFHG�LQ�HDFK�RI�VL[�RUELWDO�
SODQHV��7KH�FRQVWHOODWLRQ�GHVLJQ�ZDV�VHOHFWHG�WR�
SURYRNH�D�YHU\�KLJK�SUREDELOLW\�RI�VDWHOOLWH�
FRYHUDJH�HYHQ�LQ�WKH�HYHQW�RI�VDWHOOLWH�RXWDJHV�

&RQVWUDLQWV
$�OLPLWDWLRQ�SODFHG�RQ�D�SRVLWLRQ�LQ�DQ�
DGMXVWPHQW��$Q�XQNQRZQ�PD\�KDYH�D�FRQVWUDLQW�
WKDW�GRHV�QRW�DOORZ�LWV�YDOXH�WR�EH�DGMXVWHG��,I�
RQH�RI�WKH�VXUYH\�SRLQWV�FRQWDLQHG�LQ�WKH�GDWD�LV�
D�FRQWURO�SRLQW��LW¶V�FRRUGLQDWHV�VKRXOG�QRW�EH�
DGMXVWHG�VLQFH�WKH\�DUH�DOUHDG\�NQRZQ��,Q�RUGHU�
WR�VWRS�WKH�DGMXVWPHQW�IURP�FRPSXWLQJ�QHZ�
FRRUGLQDWHV�IRU�WKLV�FRQWURO�SRLQW��WKH�
FRRUGLQDWHV�DUH�FRQVWUDLQHG�RU�IL[HG�WR�WKHLU�
NQRZQ�YDOXHV��

&RQWURO�WLH
:KHQ�SHUIRUPLQJ�D�VXUYH\�ZKHUH�WKH�QHZO\�
HVWDEOLVKHG�QHWZRUN�RI�SRLQWV�PXVW�EH�WLHG�WR�D�
ORFDO��UHJLRQDO��RU�QDWLRQDO�QHWZRUN��FRQWURO�
SRLQWV�IURP�WKLV�QHWZRUN�PXVW�EH�LQFRUSRUDWHG�
LQWR�WKH�VXUYH\��7KH�JRDO�LV�WR�FRQVWUDLQ�WKH�
NQRZQ�FRRUGLQDWHV�RI�WKHVH�FRQWURO�SRLQWV�LQ�WKH�
DGMXVWPHQW�LQ�RUGHU�WR�GHWHUPLQH�WKH�SRVLWLRQ�RI�
WKH�QHZ�SRLQWV�LQ�UHIHUHQFH�WR�WKH�FRQWURO�
QHWZRUN��,I�IRU�VRPH�UHDVRQ�WKH�FRRUGLQDWHV�IRU�
RQH�RI�WKH�FRQWURO�SRLQWV�LV�LQFRUUHFW��EOXQGHU�LQ�
HQWU\�RU�GLVWXUEHG�PRQXPHQW���WKH�DGMXVWPHQW�
ZLOO�EH�GLVWRUWHG�E\�FRQVWUDLQLQJ�WKLV�SRLQW��7R�
DYRLG�WKLV��WKH�UHODWLYH�DFFXUDF\�RI�FRQWURO�
*ORVVDU\
SRLQWV�VKRXOG�EH�FKHFNHG�SULRU�WR�FRQVWUDLQLQJ�
WKHP�LQ�WKH�DGMXVWPHQW��$�FRQWURO�WLH�LV�WKH�SURFHVV�
XVHG�WR�FKHFN�WKH�UHODWLYH�DFFXUDF\�RI�FRQWURO�
SRLQWV�

&\FOH�VOLS
$�ORVV�RI�FRXQW�RI�FDUULHU�F\FOHV�DV�WKH\�DUH�EHLQJ�
PHDVXUHG�E\�D�*36�UHFHLYHU��/RVV�RI�VLJQDO��
LRQRVSKHULF�LQWHUIHUHQFH��REVWUXFWLRQV��DQG�RWKHU�
IRUPV�RI�LQWHUIHUHQFH�FDXVH�F\FOH�VOLSV�WR�RFFXU�
�VHH�FDUULHU�SKDVH���7R�SURSHUO\�FRPSXWH�D�YHFWRU�
EHWZHHQ�GDWD�FROOHFWHG�IURP�WZR�*36�UHFHLYHUV��
DOO�F\FOH�VOLSV�PXVW�EH�FRUUHFWHG��7KLV�WDVN�LV�
QRUPDOO\�SHUIRUPHG�DXWRPDWLFDOO\�E\�WKH�
VRIWZDUH�

'
'DWXP
6HH�*HRGHWLF�GDWXP

'DWXP�ELDV�SDUDPHWHUV
7KH�UHODWLRQVKLS�EHWZHHQ�WZR�GDWXPV�LV�GHILQHG�
E\�D�VHW�RI���WUDQVIRUPDWLRQ�SDUDPHWHUV��7KHVH�
SDUDPHWHUV�GHILQH�KRZ�WKH�FRRUGLQDWHV�RI�D�SRLQW�
LQ�RQH�GDWXP�FKDQJH�WR�WKH�FRRUGLQDWHV�RI�WKH�
VDPH�SRLQW�LQ�DQRWKHU�GDWXP��:KHQ�SHUIRUPLQJ�D�
OHDVW�VTXDUHV�DGMXVWPHQW��WKHVH�SDUDPHWHUV�FDQ�EH�
HVWLPDWHG�DV�SDUW�RI�WKH�DGMXVWPHQW�SURFHVV��7KLV�
FRPHV�LQWR�SOD\�LI�WKH�FRQWURO�SRLQWV�KHOG�IL[HG�LQ�
WKH�DGMXVWPHQW�DUH�RQ�D�GLIIHUHQW�GDWXP�WKDQ�WKH�
REVHUYDWLRQV�EHLQJ�DGMXVWHG��'DWXP�ELDV�
SDUDPHWHUV�LV�WKH�WHUP�XVXDOO\�XVHG�WR�UHIHU�WR�
WUDQVIRUPDWLRQ�SDUDPHWHUV�HVWLPDWHG�WKURXJK�D�
OHDVW�VTXDUHV�SURFHVV�

'�ILOH
$6&,,�GHVFULSWRU�ILOH�FRQWDLQLQJ�IHDWXUH�DQG�
DWWULEXWH�GDWD�GRZQORDGHG�IURP�WKH�UHFHLYHU��7KLV�
ILOH�JLYHV�WLPH�LQ�VHFRQGV�RI�WKH�ZHHN��PHDVXUHG�
IURP�PLGQLJKW�6DWXUGD\���

'LIIHUHQWLDO�*36��'*36�
$�WHFKQLTXH�ZKHUHE\�GDWD�IURP�D�UHFHLYHU�DW�D�
�*ORVV��



NQRZQ�ORFDWLRQ�LV�XVHG�WR�FRUUHFW�WKH�GDWD�IURP�
D�UHFHLYHU�DW�DQ�XQNQRZQ�ORFDWLRQ��'LIIHUHQWLDO�
FRUUHFWLRQV�FDQ�EH�DSSOLHG�LQ�UHDO�WLPH�RU�E\
SRVW�SURFHVVLQJ��6LQFH�PRVW�RI�WKH�HUURUV�LQ�
*36�DUH�FRPPRQ�WR�XVHUV�LQ�D�ZLGH�DUHD��WKH
'*36�FRUUHFWHG�VROXWLRQ�LV�VLJQLILFDQWO\�PRUH�
DFFXUDWH�WKDQ�D�QRUPDO�DXWRQRPRXV�VROXWLRQ�

'LIIHUHQWLDO�SRVLWLRQLQJ
'HWHUPLQDWLRQ�RI�UHODWLYH�FRRUGLQDWHV�RI�WZR�RU�
PRUH�UHFHLYHUV�ZKLFK�DUH�VLPXOWDQHRXVO\�
WUDFNLQJ�WKH�VDPH�VDWHOOLWHV��'\QDPLF�
GLIIHUHQWLDO�SRVLWLRQLQJ�LV�D�UHDO�WLPH�FDOLEUDWLRQ�
WHFKQLTXH�DFKLHYHG�E\�VHQGLQJ�FRUUHFWLRQV�WR�
WKH�URYLQJ�UHFHLYHU�IURP�RQH�RU�PRUH�UHIHUHQFH�
VWDWLRQV��6WDWLF�GLIIHUHQWLDO�*36�LQYROYHV�
GHWHUPLQLQJ�EDVHOLQH�YHFWRUV�EHWZHHQ�SDLUV�RI�
UHFHLYHUV�

'LIIHUHQWLDO�SURFHVVLQJ
*36�PHDVXUHPHQWV�FDQ�EH�GLIIHUHQFHG�EHWZHHQ�
UHFHLYHUV��VDWHOOLWHV��DQG�HSRFKV��$OWKRXJK�
PDQ\�FRPELQDWLRQV�DUH�SRVVLEOH��WKH�SUHVHQW�
FRQYHQWLRQ�IRU�GLIIHUHQWLDO�SURFHVVLQJ�RI�*36�
SKDVH�PHDVXUHPHQWV�LV�WR�VXEWUDFW�GLIIHUHQFHV�
EHWZHHQ�UHFHLYHUV��VLQJOH�GLIIHUHQFH���WKHQ�
EHWZHHQ�VDWHOOLWHV��GRXEOH�GLIIHUHQFH���WKHQ�
EHWZHHQ�PHDVXUHPHQW�HSRFKV��WULSOH�
GLIIHUHQFH��
$�VLQJOH�GLIIHUHQFH�PHDVXUHPHQW�EHWZHHQ�
UHFHLYHUV�LV�WKH�LQVWDQWDQHRXV�GLIIHUHQFH�LQ�
SKDVH�RI�WKH�VLJQDO�IURP�WKH�VDPH�VDWHOOLWH��
PHDVXUHG�E\�WZR�UHFHLYHUV�VLPXOWDQHRXVO\�
$�GRXEOH�GLIIHUHQFH�PHDVXUHPHQW�LV�REWDLQHG�
E\�GLIIHUHQFLQJ�WKH�VLQJOH�GLIIHUHQFH�IRU�RQH�
VDWHOOLWH�ZLWK�UHVSHFW�WR�WKH�FRUUHVSRQGLQJ�
VLQJOH�GLIIHUHQFH�IRU�D�FKRVHQ�UHIHUHQFH�
VDWHOOLWH�
$�WULSOH�GLIIHUHQFH�PHDVXUHPHQW�LV�WKH�
GLIIHUHQFH�EHWZHHQ�D�GRXEOH�GLIIHUHQFH�DW�RQH�
HSRFK�RI�WLPH�DQG�WKH�VDPH�GRXEOH�GLIIHUHQFH�DW�
WKH�SUHYLRXV�HSRFK�RI�WLPH�
*ORVV��
'LOXWLRQ�RI�3UHFLVLRQ��'23�
7KH�JHRPHWU\�RI�WKH�YLVLEOH�VDWHOOLWHV�LV�DQ�
LPSRUWDQW�IDFWRU�LQ�DFKLHYLQJ�KLJK�TXDOLW\�UHVXOWV��
7KH�JHRPHWU\�FKDQJHV�ZLWK�WLPH�GXH�WR�WKH�
UHODWLYH�PRWLRQ�RI�WKH�VDWHOOLWHV��$�PHDVXUH�IRU�WKH�
JHRPHWU\�LV�WKH�'LOXWLRQ�RI�3UHFLVLRQ��'23��
IDFWRU��
'23�LV�D�GHVFULSWLRQ�RI�WKH�HIIHFW�RI�VDWHOOLWH�
JHRPHWU\�RQ�SRVLWLRQ�DQG�WLPH�FRPSXWDWLRQV��
9DOXHV�FRQVLGHUHG�
JRRG
�DUH�OHVV�WKDQ�WKUHH��
9DOXHV�JUHDWHU�WKDQ�VHYHQ�DUH�FRQVLGHUHG�SRRU��
7KXV��VPDOO�'23�LV�DVVRFLDWHG�ZLWK�ZLGHO\�
VHSDUDWHG�VDWHOOLWHV
6WDQGDUG�'23�WHUPV�IRU�*36�LQFOXGH�

(
(DUWK�FHQWHUHG�HDUWK�IL[HG��(&()�
�(&()��5LJKW�KDQGHG�FDUWHVLDQ�FRRUGLQDWH�
V\VWHP�ZKHUH�WKH�;�D[LV�SDVVHV�WKURXJK�WKH�
LQWHUVHFWLRQ�RI�WKH�SULPH�PHULGLDQ��*UHHQZLFK��
ZLWK�WKH�HTXDWRU��WKH�=�D[LV�LV�FRLQFLGHQW�ZLWK�WKH�
PHDQ�SRVLWLRQ�RI�WKH�HDUWK
V�URWDWLRQDO�D[LV��DQG�
WKH�<�D[LV�LV�RUWKRJRQDO�WR�ERWK�WKH�;�DQG�=�D[HV�

�7DEOH�*ORVV�����'23�7HUPV

*'23

*HRPHWULF�

'LOXWLRQ�RI�3UHFLVLRQ

*'23�LV�D�FRPSRVLWH�PHDVXUH�

UHIOHFWLQJ�WKH�HIIHFWV�RI�VDWHOOLWH�

JHRPHWU\�RQ�SRVLWLRQ�DQG�WLPH�

FRPSXWDWLRQV�

3'23

3RVLWLRQ�

'LOXWLRQ�RI�3UHFLVLRQ

3'23�UHIOHFWV�WKH�HIIHFWV�RI�VDWHOOLWH�

JHRPHWU\�RQ���'�SRVLWLRQ�

FRPSXWDWLRQ�

+'23

+RUL]RQWDO�'LOXWLRQ�

RI�3UHFLVLRQ

+'23�UHIOHFWV�WKH�HIIHFWV�RI�VDWHOOLWH�

JHRPHWU\�RQ�WKH�KRUL]RQWDO�FRPSRQHQW�

RI�WKH�SRVLWLRQ�FRPSXWDWLRQ�

9'23

9HUWLFDO�

'LOXWLRQ�RI�3UHFLVLRQ

9'23�UHIOHFWV�WKH�HIIHFWV�RI�VDWHOOLWH�

JHRPHWU\�RQ�WKH�YHUWLFDO�FRPSRQHQW�RI�

WKH�SRVLWLRQ�FRPSXWDWLRQ�

7'23

7LPH�

'LOXWLRQ�RI�3UHFLVLRQ

7'23�UHIOHFWV�WKH�HIIHFWV�RI�VDWHOOLWH�

JHRPHWU\�RQ�WKH�WLPH�FRPSXWDWLRQ�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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(DVWLQJ
7KH�GLVWDQFH�HDVWZDUG�IURP�WKH�QRUWK�VRXWK�JULG�
OLQH�WKDW�SDVVHV�WKURXJK�WKH�RULJLQ�RI�D�JULG�
V\VWHP�

(FFHQWULFLW\�
7KH�UDWLR�RI�WKH�GLVWDQFH�IURP�WKH�FHQWHU�RI�DQ�
HOOLSVH�WR�LWV�IRFXV�WR�WKH�VHPLPDMRU�D[LV�

(�ILOH
%LQDU\�HSKHPHULV�ILOH�GRZQORDGHG�IURP�D�
UHFHLYHU��8QOLNH�DQ�DOPDQDF�ILOH��ZKLFK�JLYHV�
LQIRUPDWLRQ�RQ�DOO�VDWHOOLWHV��DQ�HSKHPHULV�ILOH�
DSSOLHV�RQO\�WR�WKH�VDWHOOLWH�ZKLFK�VHQW�
HSKHPHULV�GDWD��7KH�ILOH�LV�D�UHFRUG�RI�WKH�
EURDGFDVW�PHVVDJH�FRPSULVLQJ�DFFXUDWH�RUELW�
SDUDPHWHUV�DQG�WLPH�FRUUHFWLRQV�IRU�DOO�WUDFNHG�
VDWHOOLWHV�GXULQJ�WKH�GDWD�UHFRUGLQJ�SHULRG��7KLV�
LQIRUPDWLRQ�LV�XVHG�IRU�FRPSXWLQJ�WKH�VDWHOOLWH�
SRVLWLRQ��7KH�HSKHPHULV�GDWD�DUH�GHFLSKHUHG�
DQG�FRQILJXUHG�LQWR�D�UHDGDEOH�VWUXFWXUH�

(*0��
7KH�(*0���JHRLG�PRGHO�LV�D�JOREDO�PRGHO�RQ�
D������[������GHJUHH�JULG��,W�ZDV�FUHDWHG�IURP�
WKH�(*0���VSKHULFDO�KDUPRQLF�PRGHO�
FRPSOHWHG�WR�GHJUHH�DQG�RUGHU������

(OHYDWLRQ
+HLJKW�DERYH�D�UHIHUHQFH�GDWXP��7KH�UHIHUHQFH�
GDWXP�PD\�EH�DQ�HOOLSVRLG��HOOLSVRLGDO�
HOHYDWLRQ���D�JHRLG��RUWKRPHWULF�HOHYDWLRQ���
DERYH�PHDQ�VHD�OHYHO��RU�DERYH�D�ORFDOO\�
GHILQHG�UHIHUHQFH�SODQH�

(OHYDWLRQ�IDFWRU��VHD�OHYHO�IDFWRU�
(OHYDWLRQ�IDFWRU�LV�D�VFDOH�DGMXVWPHQW�DSSOLHG�WR�
GLVWDQFH�PHDVXUHPHQWV�LQ�RUGHU�WR�UHGXFH�WKH�
GLVWDQFHV�WR�WKH�HOOLSVRLG�VXUIDFH��7KLV�LV�WKH�
ILUVW�VWHS�WR�FRQYHUWLQJ�PHDVXUHG�GLVWDQFHV�WR�
JULG�GLVWDQFHV��$IWHU�WKH�PHDVXUHG�GLVWDQFH�LV�
UHGXFHG�WR�DQ�HOOLSVRLGDO�GLVWDQFH��LW�LV�VFDOHG�
DJDLQ�E\�WKH�JULG�IDFWRU�WR�SURGXFH�D�JULG�
GLVWDQFH�
*ORVVDU\
(OHYDWLRQ�PDVN�DQJOH
$Q�DGMXVWDEOH�IHDWXUH�RI�*36�UHFHLYHUV�WKDW�
VSHFLILHV�WKDW�D�VDWHOOLWH�PXVW�EH�DW�OHDVW�D�VSHFLILHG�
QXPEHU�RI�GHJUHHV�DERYH�WKH�KRUL]RQ�EHIRUH�WKH�
VLJQDOV�IURP�WKH�VDWHOOLWH�DUH�WR�EH�XVHG��6DWHOOLWHV�
DW�ORZ�HOHYDWLRQ�DQJOHV��ILYH�GHJUHHV�RU�OHVV��KDYH�
ORZHU�VLJQDO�VWUHQJWKV�DQG�DUH�PRUH�SURQH�WR�ORVV�
RI�ORFN�WKXV�FDXVLQJ�QRLV\�VROXWLRQV�

(OOLSVRLG
,Q�JHRGHV\��XQOHVV�RWKHUZLVH�VSHFLILHG��D�
PDWKHPDWLFDO�ILJXUH�IRUPHG�E\�UHYROYLQJ�DQ�
HOOLSVH�DERXW�LWV�PLQRU�D[LV��,W�LV�RIWHQ�XVHG�
LQWHUFKDQJHDEO\�ZLWK�VSKHURLG��7ZR�TXDQWLWLHV�
GHILQH�DQ�HOOLSVRLG��WKHVH�DUH�XVXDOO\�JLYHQ�DV�WKH�
OHQJWK�RI�WKH�VHPL�PDMRU�D[LV��D��DQG�WKH�
IODWWHQLQJ��I� ��D���E��D��ZKHUH�E�LV�WKH�OHQJWK�RI�WKH�
VHPL�PLQRU�D[LV��3URODWH�DQG�WULD[LDO�HOOLSVRLGV�DUH�
LQYDULDEO\�GHVFULEHG�DV�VXFK�

(OOLSVRLG�KHLJKW��HOHYDWLRQ�
7KH�YHUWLFDO�GLVWDQFH�DERYH�D�UHIHUHQFH�HOOLSVRLG�
IRU�D�VSHFLILF�SRLQW��*36�UHFHLYHUV�FRPSXWH�
HOOLSVRLG�KHLJKWV�DERYH�WKH�:*6����UHIHUHQFH�
HOOLSVRLG�

(SKHPHULV
$�OLVW�RI��DFFXUDWH��SRVLWLRQV�RU�ORFDWLRQV�RI�D�
FHOHVWLDO�REMHFW�DV�D�IXQFWLRQ�RI�WLPH��$YDLODEOH�DV�
�EURDGFDVW�HSKHPHULV��RU�DV�SRVW�SURFHVVHG�
�SUHFLVH�HSKHPHULV�

(SRFK
7LPH�VWDPS�IRU�D�PHDVXUHPHQW�LQWHUYDO�RU�GDWD�
IUHTXHQF\��H�J������VHFRQGV�����VHFRQGV��

(TXDWRULDO�0HUFDWRU
0DS�SURMHFWLRQ�LQ�ZKLFK�PHULGLDQV�DSSHDU�DV�
HTXDOO\�VSDFHG�YHUWLFDO�OLQHV��DQG�SDUDOOHOV�DV�
KRUL]RQWDO�OLQHV�GUDZQ�IDUWKHU�DSDUW�DV�ODWLWXGH�
LQFUHDVHV��VXFK�WKDW�WKH�FRUUHFW�UHODWLRQVKLS�
EHWZHHQ�ODWLWXGH�DQG�ORQJLWXGH�VFDOHV�DW�DQ\�SRLQW�
LV�PDLQWDLQHG��7KH�0HUFDWRU�PDS�LV�ZLGHO\�XVHG�LQ�
QDYLJDWLRQ�VLQFH�GLUHFWLRQV�FDQ�EH�HDVLO\�
PHDVXUHG�
�*ORVV��



(UURU�HOOLSVH��DEVROXWH�DQG�UHODWLYH�
$OO�PHDVXUHPHQWV�FRQWDLQ�HUURU��7KH�FRPSXWHG�
SRVLWLRQ�RI�D�SRLQW�LV�QHYHU�WKH�WUXH�SRVLWLRQ�
EHFDXVH�WKH�PHDVXUHPHQWV�XVHG�WR�GHWHUPLQH�
WKH�SRVLWLRQ�FRQWDLQ�HUURU��$Q�HUURU�HOOLSVH�LV�D�
VWDWLVWLFDO�HVWLPDWH�RI�WKH�SUHFLVLRQ�RI�D�SRLQW�
SRVLWLRQ��0RUH�VSHFLILFDOO\��LW�LV�DQ�HOOLSWLFDO�
VKDSHG�UHJLRQ�DURXQG�D�SRLQW�UHSUHVHQWLQJ�WKH�
DUHD�ZLWKLQ�ZKLFK�WKHUH�LV�D�FHUWDLQ�SUREDELOLW\�
WKDW�WKH�WUXH�SRVLWLRQ�RI�WKH�SRLQW�LV�ORFDWHG��

(UURU�RI�FORVXUH��PLVFORVXUH�
:KHQHYHU�FORVLQJ�D�WUDYHUVH�RU�OHYHO�ORRS�RQWR�
WKH�VWDUWLQJ�SRLQW��HUURU�LQ�WKH�REVHUYDWLRQV�ZLOO�
DOZD\V�SURGXFH�WZR�GLIIHUHQW�SRVLWLRQV�IRU�WKDW��
SRLQW��WKH�RULJLQDO�SRVLWLRQ�DQG�WKH�SRVLWLRQ�
FRPSXWHG�XVLQJ�WKH�PHDVXUHPHQWV�IURP�WKH�
VXUYH\��)RU�H[DPSOH��LI�WKH�HOHYDWLRQ�RI�WKH�
VWDUWLQJ�SRLQW�IRU�D�OHYHO�UXQ�LV���������PHWHUV��
WKH�HQG�HOHYDWLRQ�RI�WKH�ORRS�VKRXOG�EH���������
PHWHUV�LI�WKH�ORRS�HQGV�RQ�WKH�VWDUWLQJ�SRLQW��%XW�
GXH�WR�PHDVXUHPHQW�HUURU��WKH�ILQDO�HOHYDWLRQ�
PD\�EH���������PHWHUV��7KH�GLIIHUHQFH�EHWZHHQ�
WKH�WZR�HOHYDWLRQV�LV�WKH�HUURU�RI�FORVXUH��7KLV�
HUURU�LV�DOVR�RIWHQ�UHIHUUHG�WR�D�PLVFORVXUH

)
)LUPZDUH
7KH�HOHFWURQLF�KHDUW�RI�D�UHFHLYHU��ZKHUH�FRGHG�
LQVWUXFWLRQV�UHODWLQJ�WR�UHFHLYHU�IXQFWLRQ��DQG�
�VRPHWLPHV��GDWD�SURFHVVLQJ�DOJRULWKPV��DUH�
HPEHGGHG�DV�LQWHJUDO�SRUWLRQV�RI�WKH�LQWHUQDO�
FLUFXLWU\�

)L[HG�VROXWLRQ
3URFHVVLQJ�RI�*36�YHFWRUV�SURGXFHV�PDQ\�
VROXWLRQV�IRU�WKH�YHFWRU�DW�GLIIHUHQW�VWDJHV�RI�WKH�
SURFHVVLQJ��2QH�RI�WKH�SDUDPHWHUV�EHLQJ�VROYHG�
IRU�GXULQJ�WKH�SURFHVVLQJ�LV�WKH�LQWHJHU�
DPELJXLW\��$�IL[HG�VROXWLRQ�LV�D�YHFWRU�VROXWLRQ�
ZKHUH�WKH�LQWHJHU�DPELJXLWLHV�KDYH�EHHQ�
FRUUHFWO\�GHWHUPLQHG�DQG�KHOG�IL[��7KH�IL[HG�
*ORVV��
VROXWLRQ�IRU�D�YHFWRU�LV�PRVW�RIWHQ�WKH�EHVW�
VROXWLRQ��,I�IRU�VRPH�UHDVRQ�WKH�DPELJXLWLHV�FRXOG�
QRW�EH�VROYHG��WKH�ILQDO�VROXWLRQ�IRU�WKH�YHFWRU�ZLOO�
EH�D�IORDW�VROXWLRQ�

)ODWWHQLQJ
7KH�UDWLR�RI�WKH�GLIIHUHQFH�LQ�OHQJWKV�RI�WKH�PDMRU�
DQG�PLQRU�D[HV��UHVSHFWLYHO\��RI�DQ�HOOLSVH��WR�WKH�
OHQJWK�RI�WKH�PDMRU�D[LV�RI�WKH�HOOLSVH�
I� ��D��E��D� ���������H��

D� �6HPLPDMRU�D[LV�
E� �6HPLPLQRU�D[LV�
H� �(FFHQWULFLW\�

)ORDW�VROXWLRQ
3URFHVVLQJ�RI�*36�YHFWRUV�SURGXFHV�PDQ\�
VROXWLRQV�IRU�WKH�YHFWRU�DW�GLIIHUHQW�VWDJHV�RI�WKH�
SURFHVVLQJ��2QH�RI�WKH�SDUDPHWHUV�EHLQJ�VROYHG�
IRU�GXULQJ�WKH�SURFHVVLQJ�LV�WKH�LQWHJHU�
DPELJXLWLHV��$�IORDW�VROXWLRQ�LV�D�YHFWRU�VROXWLRQ�
ZKHUH�WKH�LQWHJHU�YDOXHV�IRU�WKH�DPELJXLWLHV�FRXOG�
QRW�EH�GHWHUPLQHG��WKHUHIRUH�WKH\�DUH�QRW�IL[HG�WR�
D�VSHFLILF�LQWHJHU�YDOXH��OHIW�WR�IORDW�DV�D�UHDO�
QXPEHU�

)XOO\�FRQVWUDLQHG�DGMXVWPHQW
$Q�DGMXVWPHQW�LV�IXOO\�FRQVWUDLQHG�ZKHQ�
VXIILFLHQW�FRQWURO�KDV�EHHQ�FRQVWUDLQHG�WR�DOORZ�
WKH�VROYLQJ�RI�DOO�XQNQRZQ�SDUDPHWHUV��,I�DOO�VHYHQ�
GDWXP�ELDV�SDUDPHWHUV�DUH�EHLQJ�VROYHG����
KRUL]RQWDO�FRQWURO�SRLQWV�DQG���YHUWLFDO�FRQWURO�
SRLQWV�DUH�VXIILFLHQW�WR�SURGXFH�D�IXOO\�FRQVWUDLQHG�
DGMXVWPHQW��
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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*HRFHQWULF�FDUWHVLDQ�FRRUGLQDWHV
[��\���DQG�]�FRRUGLQDWHV�WKDW�GHILQH�WKH�SRVLWLRQ�
RI�D�SRLQW�ZLWK�UHVSHFW�WR�WKH�FHQWHU�RI�WKH�HDUWK�

*HRGHWLF�FRRUGLQDWHV
$�FRRUGLQDWH�V\VWHP�ZKHUH�WKH�SRVLWLRQ�RI�D�
SRLQW�LV�GHILQHG�XVLQJ�WKH�FRPSRQHQWV�RI��
ODWLWXGH��ORQJLWXGH�DQG�JHRGHWLF�KHLJKW��

*HRGHWLF�GDWXP
$Q\�QXPHULFDO�RU�JHRPHWULFDO�TXDQWLW\�RU�VHW�RI�
TXDQWLWLHV�WKDW�VHUYHV�DV�D�UHIHUHQFH�RU�EDVH�IRU�
RWKHU�TXDQWLWLHV��,Q�VXUYH\LQJ��WZR�W\SHV�RI�
GDWXPV�DUH�FRQVLGHUHG��D�KRUL]RQWDO�GDWXP��
ZKLFK�IRUPV�WKH�EDVLV�IRU�WKH�FRPSXWDWLRQV�RI�
KRUL]RQWDO�SRVLWLRQV�WKDW�FRQVLGHU�WKH�FXUYDWXUH�
RI�WKH�HDUWK��DQG�D�YHUWLFDO�GDWXP��WR�ZKLFK�
HOHYDWLRQV�UHIHU��+LVWRULFDOO\��KRUL]RQWDO�GDWXPV�
ZHUH�GHILQHG�E\�DQ�HOOLSVRLG�DQG�WKH�
UHODWLRQVKLS�EHWZHHQ�WKH�HOOLSVRLG�DQG�D�SRLQW�
RQ�WKH�WRSRJUDSKLF�VXUIDFH�HVWDEOLVKHG�DV�WKH�
RULJLQ�RI�GDWXP��7KLV�UHODWLRQVKLS�FDQ�EH�
GHILQHG�E\�VL[�TXDQWLWLHV��JHQHUDOO\��EXW�QRW�
QHFHVVDULO\���WKH�JHRGHWLF�ODWLWXGH��ORQJLWXGH��
DQG�WKH�KHLJKW�RI�WKH�RULJLQ��WKH�WZR�
FRPSRQHQWV�RI�WKH�GHIOHFWLRQ�RI�WKH�YHUWLFDO�DW�
WKH�RULJLQ��DQG�WKH�JHRGHWLF�D]LPXWK�RI�D�OLQH�
IURP�WKH�RULJLQ�WR�VRPH�RWKHU�SRLQW��*36�XVHV�
:*6����ZKLFK��DV�LQ�WKH�QHZHU�GDWXPV��LV�
HDUWK�FHQWHUHG�HDUWK�IL[HG��(&()��

*HRGHWLF�KHLJKW��HOOLSVRLGDO�KHLJKW�
7KH�KHLJKW�RI�D�SRLQW�DERYH�DQ�HOOLSVRLGDO�
VXUIDFH��7KH�GLIIHUHQFH�EHWZHHQ�D�SRLQW
V�
JHRGHWLF�KHLJKW�DQG�LWV�RUWKRPHWULF�KHLJKW�
�KHLJKW�DERYH�HOOLSVRLG��HTXDOV�WKH�JHRLGDO�
VHSDUDWLRQ�

*HRLG
$�JUDYLW\�EDVHG�VXUIDFH�XVHG�WR�EHVW�UHSUHVHQW�
WKH�SK\VLFDO�VXUIDFH�RI�WKH�HDUWK��7KH�FHQWHU�RI�
WKH�JHRLG�FRLQFLGHV�ZLWK�WKH�WUXH�FHQWHU�RI�WKH�
*ORVVDU\
HDUWK��,WV�VXUIDFH�LV�DQ�HTXLSRWHQWLDO�VXUIDFH��
PHDQLQJ�WKDW�DW�DQ\�SRLQW�WKH�JHRLG�LV�
SHUSHQGLFXODU�WR�WKH�GLUHFWLRQ�RI�JUDYLW\��7KH�
JHRLG�FDQ�EH�YLVXDOL]HG�E\�LPDJLQLQJ�WKDW�WKH�
HDUWK�ZHUH�FRPSOHWHO\�FRYHUHG�E\�ZDWHU��7KLV�
ZDWHU�VXUIDFH�LV�DQ�HTXLSRWHQWLDO�VXUIDFH�VLQFH�WKH�
ZDWHU�IORZV�WR�FRPSHQVDWH�IRU�DQ\�KHLJKW�
GLIIHUHQFH�WKDW�RFFXUV�

*HRLG�KHLJKW

6HH�*HRLGDO�VHSDUDWLRQ�

*HRLGDO�VHSDUDWLRQ
7KH�KHLJKW�GLIIHUHQFH�EHWZHHQ�WKH�HOOLSVRLGDO�
KHLJKW�DQG�RUWKRPHWULF�KHLJKW�DW�DQ\�JLYHQ�SRLQW�
RQ�WKH�HDUWK¶V�VXUIDFH��:RUGHG�GLIIHUHQWO\��LW�LV�WKH�
VHSDUDWLRQ�EHWZHHQ�WKH�JHRLG�VXUIDFH�DQG�HOOLSVRLG�
VXUIDFH�DW�D�JLYHQ�SRLQW�RQ�WKH�HDUWK¶V�VXUIDFH�

*HRLG��
7KH�FXUUHQW�JHRLG�PRGHO�FRYHULQJ�WKH�8QLWHG�
6WDWHV��3XHUWR�5LFR��DQG�WKH�9LUJLQ�,VODQGV��7KH�
*(2,'���PRGHO�ZDV�FRPSXWHG�LQ�2FWREHU�������
XVLQJ�RYHU�����PLOOLRQ�WHUUHVWULDO�DQG�PDULQH�
JUDYLW\�YDOXHV��7KH�UHVXOW�LV�D�JUDYLPHWULF�JHRLG�
KHLJKW�JULG�ZLWK��µ�[��µ�VSDFLQJ�LQ�ODWLWXGH�DQG�
ORQJLWXGH��7KH�*(2,'���PRGHO�ZDV�GHYHORSHG�WR�
VXSSRUW�GLUHFW�FRQYHUVLRQ�EHWZHHQ�1$'���*36�
HOOLSVRLGDO�KHLJKWV�DQG�1$9'���RUWKRPHWULF�
KHLJKWV�

*HRPHWULF�'LOXWLRQ�RI�3UHFLVLRQ��*'23�
6HH�'LOXWLRQ�RI�3UHFLVLRQ�

*OREDO�3RVLWLRQLQJ�6\VWHP��*36�
3DVVLYH��VDWHOOLWH�EDVHG�QDYLJDWLRQ�V\VWHP�
RSHUDWHG�E\�WKH�'HSDUWPHQW�RI�'HIHQVH��,W¶V�
SULPDU\�PLVVLRQ�LV�WR�SURYLGH�SDVVLYH�JOREDO�
SRVLWLRQLQJ�QDYLJDWLRQ�IRU�ODQG���VHD���DQG�DLU�
EDVHG�RSHUDWLRQV�
*36�FRQVLVWV�RI�
• D�VSDFH�VHJPHQW��XS�WR����1$967$5�

VDWHOOLWHV�LQ���GLIIHUHQW�RUELWV�
• WKH�FRQWURO�VHJPHQW����PRQLWRU�VWDWLRQV����
�*ORVV��



PDVWHU�FRQWURO�VWDWLRQ�DQG���XSORDG�
VWDWLRQV��WKH�XVHU�VHJPHQW��*36�UHFHLYHUV�

1$967$5�VDWHOOLWHV�FDUU\�H[WUHPHO\�DFFXUDWH�
DWRPLF�FORFNV�DQG�EURDGFDVW�FRKHUHQW�
VLPXOWDQHRXV�VLJQDOV�

*36�WLPH
7KH�WLPH�V\VWHP�XSRQ�ZKLFK�*36�LV�EDVHG��
*36�WLPH�LV�DQ�DWRPLF�WLPH�V\VWHP�DQG�LV�
UHODWHG�WR�,QWHUQDWLRQDO�$WRPLF�7LPH�LQ�WKH�
IROORZLQJ�PDQQHU�
,QWHUQDWLRQDO�$WRPLF�7LPH��,$7�� �*36���
�������VHF

*36�ZHHN
*36�WLPH�VWDUWHG�DW�6DWXUGD\�6XQGD\�PLGQLJKW��
-DQXDU\����������7KH�*36�ZHHN�LV�WKH�QXPEHU�
RI�ZKROH�ZHHNV�VLQFH�*36�WLPH�]HUR�

*UHHQZLFK�PHDQ�WLPH��*07�
7LPH�EDVHG�RQ�WKH�*UHHQZLFK�0HULGLDQ�DV�D�
UHIHUHQFH��,Q�GLVWLQFWLRQ�IURP�WLPH�EDVHG�RQ�D�
ORFDO�PHULGLDQ�RU�WKH�PHULGLDQ�RI�D�WLPH�]RQH��

*ULG�FRRUGLQDWHV
&RRUGLQDWHV�RI�D�SRLQW�RQ�WKH�SK\VLFDO�HDUWK�
EDVHG�RQ�D�GHILQHG�WZR�GLPHQVLRQDO�JULG�
V\VWHP��7KHVH�FRRUGLQDWHV�DUH�QRUPDOO\�
UHIHUUHG�WR�DV�(DVWLQJ�DQG�1RUWKLQJ�

*ULG�V\VWHP
$�JULG�V\VWHP�LV�D�GHILQHG�VHW�RI�SDUDPHWHUV�
WKDW��DORQJ�ZLWK�D�PDS�SURMHFWLRQ��DUH�XVHG�WR�
FRQYHUW�JHRGHWLF�FRRUGLQDWHV��FXUYHG�VXUIDFH��
WR�JULG�FRRUGLQDWHV��IODW�VXUIDFH��

*6'���
*6'���LV�WKH�QHZHVW�&DQDGLDQ�JHRLG�PRGHO��,W�
LV�D�UHILQHPHQW�WR�WKH�SUHYLRXV�PRGHO��*6'����
EXW�FRQWLQXHV�WR�XVH�WKH�VDPH�IRUPDW��JULG�
VSDFLQJ��DQG�*56���UHIHUHQFH�HOOLSVRLG��DV�
XVHG�WR�GHILQH�WKH�1$'���GDWXP��7KH�*6'���
PRGHO�ZDV�GHYHORS�WR�VXSSRUW�WKH�GLUHFW�
FRQYHUVLRQ�EHWZHHQ�1$'���*36�HOOLSVRLGDO�
KHLJKWV�DQG�&9'���RUWKRPHWULF�KHLJKWV�
*ORVV��
+
+$51
+LJK�$FFXUDF\�5HIHUHQFH�1HWZRUN

+,
+HLJKW�RI�,QVWUXPHQW

+RUL]RQWDO�'LOXWLRQ�RI�3UHFLVLRQ��+'23�
6HH�'LOXWLRQ�RI�3UHFLVLRQ�

+RUL]RQWDO�UHODWLYH�DFFXUDF\
7KH�KRUL]RQWDO�FRPSRQHQW�RI�WKH�UHODWLYH�DFFXUDF\�
EHWZHHQ�WZR�SRLQWV��6HH�5HODWLYH�$FFXUDF\�

,
,QWHJHU�$PELJXLWLHV��,QWHJHU�ELDV�
6HH�$PELJXLW\�

,QWHJHU�%LDV
6HH�$PELJXLW\�

,RQRVSKHUH
7KH�OD\HUV�RI�LRQL]HG�DLU�LQ�WKH�DWPRVSKHUH�
H[WHQGLQJ�IURP����NLORPHWHUV�WR�����NLORPHWHUV�
DQG�KLJKHU��'HSHQGLQJ�RQ�IUHTXHQF\��WKH�
LRQRVSKHUH�FDQ�HLWKHU�EORFN�UDGLR�VLJQDOV�
FRPSOHWHO\�RU�FKDQJH�WKH�SURSDJDWLRQ�VSHHG��*36�
VLJQDOV�SHQHWUDWH�WKH�LRQRVSKHUH�EXW�DUH�GHOD\HG��
7KLV�GHOD\�LQGXFHV�HUURU�LQ�WKH�*36�PHDVXUHPHQWV�
WKDW�FDQ�UHVXOW�LQ�SRRU�VXUYH\�UHVXOWV��0RVW�*36�
UHFHLYHUV�SURFHVVLQJ�VRIWZDUH�PRGHO�WKH�
LRQRVSKHUH�WR�PLQLPL]H�LWV�DIIHFWV��$OVR��WKH�
HIIHFWV�RI�LRQRVSKHUH�FDQ�EH�QHDUO\�HOLPLQDWHG�E\�
XVLQJ�GXDO�IUHTXHQF\�UHFHLYHUV�ZKLFK�FDQ�
FDOFXODWH�WKH�GHOD\�GXH�WR�LRQRVSKHUH�

,RQRVSKHULF�GHOD\
$�ZDYH�SURSDJDWLQJ�WKURXJK�WKH�LRQRVSKHUH�
>ZKLFK�LV�D�QRQ�KRPRJHQHRXV��LQ�VSDFH�DQG�WLPH��
DQG�GLVSHUVLYH�PHGLXP@�H[SHULHQFHV�GHOD\��3KDVH�
GHOD\�GHSHQGV�RQ�HOHFWURQ�FRQWHQW�DQG�DIIHFWV�
FDUULHU�VLJQDOV��*URXS�GHOD\�GHSHQGV�RQ�
GLVSHUVLRQ�LQ�WKH�LRQRVSKHUH�DV�ZHOO��DQG�DIIHFWV�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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VLJQDO�PRGXODWLRQ��FRGHV���7KH�SKDVH�DQG�JURXS�
GHOD\�DUH�RI�WKH�VDPH�PDJQLWXGH�EXW�RSSRVLWH�
VLJQ�

-
-XOLDQ�GDWH
7KH�QXPEHU�RI�GD\V�WKDW�KDYH�HODSVHG�VLQFH���
-DQXDU\������%�&��LQ�WKH�-XOLDQ�FDOHQGDU��*36�
WLPH�]HUR�LV�GHILQHG�WR�EH�PLGQLJKW�87&��
6DWXUGD\�6XQGD\����-DQXDU\������DW�
*UHHQZLFK��7KH�-XOLDQ�GDWH�IRU�*36�WLPH�]HUR�
LV�������������

.
.LQHPDWLF�LQLWLDOL]DWLRQ�EDU
$�PHWDO�DWWDFKPHQW�RI�IL[HG�OHQJWK������PHWHUV��
XVHG�WR�H[SHGLWH�WKH�LQLWLDOL]DWLRQ�SURFHVV�RI�D�
NLQHPDWLF�VXUYH\��7ZR�/RFXV�UHFHLYHUV�DUH�
DWWDFKHG�WR�WKH�NLQHPDWLF�LQLWLDOL]DWLRQ�EDU��RQH�
RYHU�D�NQRZQ�ORFDWLRQ��7KH\�DFW�DV�D�IL[HG�
EDVHOLQH�DQG�DOORZ�WKH�UHFHLYHUV�WR�LQLWLDOL]H�
�DFFXUDWH�SRVLWLRQ�DPELJXLW\�UHVROXWLRQ��PRUH�
UDSLGO\�WKDQ�LI�WKH�UHFHLYHUV�ZHUH�WR�LQLWLDOL]H�
DFURVV�D�EDVHOLQH�RI�XQNQRZQ�OHQJWK�

.LQHPDWLF�VXUYH\LQJ
$�IRUP�RI�FRQWLQXRXV�GLIIHUHQWLDO�FDUULHU�SKDVH�
VXUYH\LQJ�UHTXLULQJ�RQO\�VKRUW�SHULRGV�RI�GDWD�
REVHUYDWLRQV��2SHUDWLRQDO�FRQVWUDLQWV�LQFOXGH�
VWDUWLQJ�IURP�RU�GHWHUPLQLQJ�D�NQRZQ�EDVHOLQH��
DQG�WUDFNLQJ�D�PLQLPXP�RI�IRXU�VDWHOOLWHV��2QH�
UHFHLYHU�LV�VWDWLFDOO\�ORFDWHG�DW�D�FRQWURO�SRLQW��
ZKLOH�RWKHUV�DUH�PRYHG�EHWZHHQ�SRLQWV�WR�EH�
PHDVXUHG��

/
/�
7KH�SULPDU\�/�EDQG�VLJQDO�UDGLDWHG�E\�HDFK�
1$967$5�VDWHOOLWH�DW���������0+]��7KH�/O�
*ORVVDU\
EHDFRQ�LV�PRGXODWHG�ZLWK�WKH�&�$�DQG�3�FRGHV��
DQG�ZLWK�WKH�1$9�PHVVDJH��

/�
7KH�VHFRQGDU\�/�EDQG�VLJQDO�UDGLDWHG�E\�HDFK�
1$967$5�VDWHOOLWH�DW���������0+]�DQG�LV�
PRGXODWHG�ZLWK�WKH�3�FRGH�DQG�WKH�1$9�PHVVDJH�

/DPEHUW�&RQIRUPDO�&RQLF
$�FRQIRUPDO�FRQLF�PDS�SURMHFWLRQ�RQ�ZKLFK�DOO�
PHULGLDQV�DUH�UHSUHVHQWHG�E\�HTXDOO\�VSDFHG�
VWUDLJKW�OLQHV�WKDW�UDGLDWH�IURP�D�FRPPRQ�SRLQW�
RXWVLGH�WKH�PDS�OLPLWV��DQG�WKH�SDUDOOHOV�DUH�
UHSUHVHQWHG�E\�FLUFXODU�DUFV�ZLWK�WKLV�FRPPRQ�
SRLQW�IRU�D�FHQWHU�DQG�LQWHUVHFW�WKH�PHULGLDQV�DW�
ULJKW�DQJOHV��6PDOOHVW�GLVWRUWLRQ�IRU�PLGGOH�
ODWLWXGHV��,Q�WKH�8QLWHG�6WDWHV��WKH�/DPEHUW�
&RQIRUPDO�&RQLF�SURMHFWLRQ�LV�WKH�EDVLV�RI�6WDWH�
3ODQH�&RRUGLQDWH�6\VWHP��63&6��IRU�VWDWHV�ZLWK�
SUHGRPLQDQW�HDVW�ZHVW�RULHQWDWLRQ�

/DWLWXGH
$QJOH�JHQHUDWHG�E\�WKH�LQWHUVHFWLRQ�RI�WKH�VHPL�
PDMRU�D[LV�RI�WKH�GDWXP�UHIHUHQFH�HOOLSVRLG�DQG�
WKH�HOOLSVRLG�QRUPDO��OLQH�UXQQLQJ�SHUSHQGLFXODU�
WR�WKH�HOOLSVRLG�VXUIDFH��DW�WKH�SRLQW�RI�LQWHUHVW��
/DWLWXGH�LV�RQH�RI�WKH�SRVLWLRQDO�HOHPHQWV�ZKHQ�
GHILQLQJ�WKH�JHRGHWLF�FRRUGLQDWHV�RI�D�SRLQW�

/RFDO�JULG�FRRUGLQDWHV
&RRUGLQDWHV�RI�D�SRLQW�RQ�WKH�SK\VLFDO�HDUWK��EDVHG�
RQ�DQ�DUELWUDULO\�GHILQHG�WZR�GLPHQVLRQDO�JULG�
V\VWHP��7KHVH�FRRUGLQDWHV�DUH�QRUPDOO\�UHIHUUHG�
WR�DV�(DVWLQJ�DQG�1RUWKLQJ�

/RFDO�JULG�V\VWHP
$�ORFDO�SODQH�FRRUGLQDWH�V\VWHP�XVXDOO\�GHILQHG�
IRU�XVH�RQ�D�VPDOO�VXUYH\�SURMHFW��7KH�GHILQLQJ�
SDUDPHWHUV�IRU�WKH�V\VWHP�DUH�XVXDOO\�DQ�RULJLQ�
ZLWK�DUELWUDULO\�GHWHUPLQHG�KRUL]RQWDO�FRRUGLQDWHV�
�VXFK�DV�����RU������������DQG�DQ�DUELWUDU\�
GLUHFWLRQ��ERXQGDU\�OLQH�RU�EDFNVLJKW�WR�DQRWKHU�
SRLQW���7KH�ORFDO�V\VWHP�XVXDOO\�VWDQGV�RQ�LW¶V�
RZQ��ZLWK�QR�NQRZQ�UHODWLRQVKLS�ZLWK�DQ\�RWKHU�
GHILQHG�FRRUGLQDWH�V\VWHP��7KLV�UHODWLRQ�PD\�EH�
�*ORVV��



GHWHUPLQHG�WKRXJK�LI�WKH�FRRUGLQDWHV�RI�D�
VXIILFLHQW�QXPEHU�RI�SRLQWV�FDQ�EH�GHWHUPLQHG�
LQ�ERWK�FRRUGLQDWHV�V\VWHPV�EHWZHHQ�ZKLFK�D�
UHODWLRQVKLS�LV�VRXJKW�

/RQJLWXGH
7KH�OHQJWK�RI�WKH�DUF�RU�SRUWLRQ�RI�WKH�(DUWK¶V�
HTXDWRU�EHWZHHQ�WKH�PHULGLDQ�RI�D�JLYHQ�SODFH�
DQG�WKH�SULPH�PHULGLDQ�H[SUHVVHG�LQ�GHJUHHV�
ZHVW�RU�HDVW�RI�WKH�SULPH�PHULGLDQ�WR�D�
PD[LPXP�RI�����GHJUHHV�

0
0DS�SURMHFWLRQ
$Q\�V\VWHPDWLF�PHWKRG�RI�UHSUHVHQWLQJ�WKH�
ZKROH�RU�D�SDUW�RI�WKH�FXUYHG�VXUIDFH�RI�WKH�
(DUWK�XSRQ�DQRWKHU�VXUIDFH�

0LQLPDOO\�FRQVWUDLQHG�DGMXVWPHQW
:KHQ�SHUIRUPLQJ�D�OHDVW�VTXDUHV�DGMXVWPHQW�RQ�
*36�GDWD��WKH�PDWKHPDWLFV�UHTXLUH�WKDW�WKH�
KRUL]RQWDO�FRRUGLQDWHV�RI�DW�OHDVW�RQH�SRLQW�DQG�
WKH�YHUWLFDO�FRRUGLQDWHV�RI�DW�OHDVW�RQH�SRLQW�
�PD\�RU�PD\�QRW�EH�WKH�VDPH�SRLQW��EH�KHOG�
IL[HG��FRQVWUDLQHG��WR�NQRZQ�RU�DUELWUDULO\�
VHOHFWHG�YDOXHV��2QH�KRUL]RQWDO�SRVLWLRQ�DQG�
RQH�YHUWLFDO�SRVLWLRQ�LV�WKH�PLQLPXP�VHW�RI�
FRQVWUDLQWV��$Q�DGMXVWPHQW�SHUIRUPHG�KROGLQJ�
IL[HG�WKH�PLQLPXP�VHW�RI�FRQVWUDLQWV�LV�UHIHUUHG�
WR�DV�D�PLQLPDOO\�FRQVWUDLQHG�DGMXVWPHQW�

0LVFORVXUH
6HH�(UURU�RI�&ORVXUH�

0XOWLSDWK
7KH�UHFHSWLRQ�RI�D�VDWHOOLWH�VLJQDO�ERWK�DORQJ�D�
GLUHFW�SDWK�DQG�DORQJ�RQH�RU�PRUH�UHIOHFWHG�
SDWKV��7KH�UHIOHFWHG�VLJQDOV�DUH�FDXVHG�E\�
UHIOHFWLQJ�VXUIDFHV�QHDU�WKH�*36�DQWHQQD��7KH�
UHVXOWLQJ�VLJQDO�UHVXOWV�LQ�DQ�LQFRUUHFW�
SVHXGRUDQJH�PHDVXUHPHQW��7KH�FODVVLFDO�
H[DPSOH�RI�PXOWLSDWK�LV�WKH�JKRVWLQJ�WKDW�
DSSHDUV�RQ�WHOHYLVLRQ�ZKHQ�DQ�DLUSODQH�SDVVHV�
RYHUKHDG�
*ORVV���
0XOWLSDWK�HUURU
$�*36�SRVLWLRQLQJ�HUURU�UHVXOWLQJ�IURP�WKH�XVH�RI�
UHIOHFWHG�VDWHOOLWH�VLJQDOV��PXOWLSDWK��LQ�WKH�
SRVLWLRQ�FRPSXWDWLRQ�

1
1$'��
1RUWK�$PHULFDQ�'DWXP����������

1$'��
1RUWK�$PHULFDQ�'DWXP����������

1DYVWDU
7KH�QDPH�RI�*36�VDWHOOLWHV��EXLOW�E\�5RFNZHOO�
,QWHUQDWLRQDO��ZKLFK�LV�DQ�DFURQ\P�IRUPHG�IURP�
1DYLJDWLRQ�6\VWHP�ZLWK�7LPH�$QG�5DQJLQJ�

1RUPDOL]HG�UHVLGXDO��6WDQGDUGL]HG�5HVLGXDO�
7KH�UHVLGXDO�RI�DQ�DGMXVWHG�*36�YHFWRU�GLYLGHG�E\�
LW¶V�HVWLPDWHG�HUURU��%\�QRUPDOL]LQJ�D�UHVLGXDO��LW¶V�
SRVLWLRQ�ZLWKLQ�D�QRUPDO�GLVWULEXWLRQ�FDQ�EH�
GHWHUPLQHG��$�QRUPDOL]HG�UHVLGXDO�RI���LQGLFDWHV�
WKH�UHVLGXDO�IDOOV�LQ�WKH�PLGGOH�RI�WKH�QRUPDO�
GLVWULEXWLRQ��$�QRUPDOL]HG�UHVLGXDO�RI���RU�JUHDWHU�
LQGLFDWHV�WKDW�WKH�UHVLGXDO�IDOOV�RXW�DW�WKH�WDLO�RI�WKH�
GLVWULEXWLRQ��6LQFH�RQO\�D�YHU\�VPDOO�SHUFHQWDJH�RI�
UHVLGXDOV�QRUPDOO\�IDOO�RXW�DW�WKH�WDLOV��LW�LV�RIWHQ�
OLNHO\�WKDW�D�QRUPDOL]HG�UHVLGXDO�RI�WKLV�PDJQLWXGH�
FRXOG�EHORQJ�WR�D�PHDVXUHPHQW�FRQWDLQLQJ�D�
EOXQGHU�

1RUWKLQJ
7KH�GLVWDQFH�QRUWKZDUG�IURP�DQ�HDVW�ZHVW�OLQH�
WKDW�SDVVHV�WKURXJK�WKH�RULJLQ�RI�D�JULG��

2
2EOLTXH�0HUFDWRU���YHULI\

2EOLTXH�6WHUHRJUDSKLF���YHULI\

2EVHUYDEOH
,Q�*36�VXUYH\LQJ��WKH�REVHUYDEOH�LV�DQRWKHU�QDPH�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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IRU�WKH�UDZ�GDWD�EHLQJ�FROOHFWHG��REVHUYHG��E\�
WKH�*36�UHFHLYHU�

2EVHUYDWLRQ
7KH�DFW�RI�UHFRUGLQJ��*36��GDWD�DW�D�VLWH��$Q�
H[DPSOH�XVDJH�RI�WKH�WHUP�ZRXOG�EH��µ7KH�
REVHUYDWLRQ�DW�SRLQW������ODVWHG���KRXU¶��
2EVHUYDWLRQ�LV�XVXDOO\�LQWHUFKDQJHDEOH�ZLWK�WKH�
WHUP�RFFXSDWLRQ�

2EVWUXFWLRQ
3K\VLFDO�IHDWXUH�WKDW�EORFNV�WKH�VDWHOOLWH�GLUHFW�
OLQH�RI�VLWH�IURP�WKH�SRLQW�RI�REVHUYDWLRQ��*36�
VLJQDOV�DUH�YHU\�ZHDN��7KH\�FDQ�EH�EORFNHG�
IURP�UHDFKLQJ�WKH�*36�DQWHQQD�E\�REMHFWV�
EHWZHHQ�WKH�DQWHQQD�DQG�WKH�VDWHOOLWHV��&ODVVLF�
H[DPSOHV�RI�REVWUXFWLRQV�DUH�WUHHV�DQG�
EXLOGLQJV�

2FFXSDWLRQ
7KH�SHULRG�RI�UHFRUGHG�GDWD�IRU�D�VLWH��)RU�
H[DPSOH��D���KRXU�SHULRG�RI�GDWD�FROOHFWLRQ�RQ�D�
VXUYH\�SRLQW�LV�FRQVLGHUHG�DQ�RFFXSDWLRQ��
2FFXSDWLRQ�LV�XVXDOO\�LQWHUFKDQJHDEOH�ZLWK�WKH�
WHUP�REVHUYDWLRQ�

2UWKRPHWULF�HOHYDWLRQ��RUWKRPHWULF�KHLJKW�
7KH�KHLJKW�RI�D�SRLQW�DERYH�WKH�JHRLG��
2UWKRPHWULF�HOHYDWLRQ�LV�RIWHQ�HTXDWHG�ZLWK�
PHDQ�VHD�OHYHO�HOHYDWLRQ�

268��$
268��$�LV�D�JOREDO�JHRLG�PRGHO��7HFKQLFDOO\��
LW�LV�D�KLJK�UHVROXWLRQ�VSKHULFDO�KDUPRQLF�PRGHO�
�GHJUHH�������7KH�HUURUV�LQ�WKH�JHRLG�GHILQHG�E\�
WKLV�PRGHO�DUH�HVWLPDWHG�DW����FP�506�RYHU�WKH�
RFHDQV�DQG����FP�506�RYHU�WKH�FRQWLQHQWV��
7KLV�PRGHO�ZDV�GHYHORSHG�E\�5LFKDUG�5DSS�
DQG�KLV�FROOHDJXHV�DW�2KLR�6WDWH�8QLYHUVLW\�

3
3DUWLDOO\�FRQVWUDLQHG�DGMXVWPHQW
,Q�D�SDUWLDOO\�FRQVWUDLQHG�DGMXVWPHQW��WKH�
QXPEHU�RI�FRQVWUDLQWV�DSSOLHG�DUH�JUHDWHU�WKDQ�
*ORVVDU\
ZKDW�LV�UHTXLUHG�IRU�D�PLQLPDOO\�FRQVWUDLQHG�
DGMXVWPHQW��DQG�OHVV�WKDQ�ZKDW�LV�QHHGHG�IRU�D�
IXOO\�FRQVWUDLQHG�DGMXVWPHQW��$Q�H[DPSOH�ZRXOG�
EH�D�QHWZRUN�FRQWDLQLQJ�WZR�NQRZQ�KRUL]RQWDO�
FRQWURO�SRLQWV�DQG�RQO\�RQH�YHUWLFDO�FRQWURO�SRLQW��
&RQVWUDLQLQJ�WKHVH�SRLQWV�ZRXOG�UHVXOW�LQ�D�
SDUWLDOO\�FRQVWUDLQHG�DGMXVWPHQW�ZKHUH�WKH�GDWXP�
ELDV�SDUDPHWHUV�FRXOG�QRW�IXOO\�EH�GHWHUPLQHG�

3�&RGH
7KH�SURWHFWHG�RU�SUHFLVH�FRGH�XVHG�RQ�ERWK�/,(�
DQG�/��*3,V�EHDFRQV��7KLV�FRGH�ZLOO�EH�PDGH�
DYDLODEOH�E\�WKH�'2'�RQO\�WR�DXWKRUL]HG�XVHUV��
7KH�3�FRGH�LV�D�YHU\�ORQJ��DERXW������ELWV��
VHTXHQFH�RI�SVHXGRUDQGRP�ELQDU\�ELSKDVH�
PRGXODWLRQV�RQ�WKH�*36�FDUULHU�DW�D�FKLSSLQJ�UDWH�
RI�������0+]�ZKLFK�GRHV�QRW�UHSHDW�LWVHOI�IRU�
DERXW����ZHHNV��(DFK�VDWHOOLWH�XVHV�D�RQH�ZHHN�
VHJPHQW�RI�WKLV�FRGH�ZKLFK�LV�XQLTXH�WR�HDFK�*36�
VDWHOOLWH��DQG�LV�UHVHW�HDFK�ZHHN�

3KDVH�FHQWHU
7KH�SKDVH�FHQWHU�RI�D�*36�DQWHQQD�LV�WKH�SK\VLFDO�
ORFDWLRQ�RQ�WKH�DQWHQQD�ZKHUH�WKH�UDZ�*36�
VLJQDOV�DUH�REVHUYHG��7KLV�LV�WKH�SK\VLFDO�ORFDWLRQ�
ZKHUH�WKH�FRPSXWHG�SRVLWLRQ�ZLOO�EH�GHWHUPLQHG��
*36�DQWHQQDV�DUH�PDQXIDFWXUHG�WR�SODFH�WKH�SKDVH�
FHQWHU�DV�FORVHO\�DV�SRVVLEOH�WR�WKH�SK\VLFDO�FHQWHU�
RI�WKH�DQWHQQD�KRXVLQJ��7R�GHWHUPLQH�WKH�SRVLWLRQ�
RI�D�VXUYH\�PDUNHU�RQ�WKH�JURXQG��WKH�*36�
DQWHQQD��DQG�WKXV�WKH�SKDVH�FHQWHU��LV�FHQWHUHG�
RYHU�WKH�PDUNHU�DQG�WKH�+,�LV�PHDVXUHG�WR�WKH�
VXUYH\�PDUNHU�IRU�XVH�GXULQJ�SURFHVVLQJ�

3RLQW�SRVLWLRQLQJ
6HH�$XWRQRPRXV�SRVLWLRQ�

3RODU�6WHUHRJUDSKLF���YHULI\
3URMHFWLRQ�RI�SRLQWV�RQ�WKH�VXUIDFH�RI�D�VSKHUH�WR�D�
SODQH�WDQJHQW�DW�LWV�SROH��0RVW�FRPPRQ�PDS�
SURMHFWLRQ�XVHG�IRU�SRODU�DUHDV�RI�WKH�HDUWK�

3RVLWLRQ�'LOXWLRQ�RI�3UHFLVLRQ��3'23�
6HH�'LOXWLRQ�RI�3UHFLVLRQ��
�*ORVV���



3RVW�SURFHVVHG�SRVLWLRQ
7KH�SRVLWLRQ�RI�D�VXUYH\�SRLQW�REWDLQHG�IURP�WKH�
SURFHVVLQJ�RI�*36�UDZ�GDWD�REVHUYHG�
VLPXOWDQHRXVO\�EHWZHHQ�WKLV�SRLQW�DQ�DQRWKHU�
SRLQW�RI�NQRZQ�SRVLWLRQ�

3RVW�SURFHVVLQJ
7KH�UHGXFWLRQ�DQG�SURFHVVLQJ�RI�*36�GDWD�DIWHU�
WKH�GDWD�ZHUH�FROOHFWHG�LQ�WKH�ILHOG��
3RVWSURFHVVLQJ�LV�XVXDOO\�DFFRPSOLVKHG�RQ�D�
FRPSXWHU�LQ�DQ�RIILFH�HQYLURQPHQW�ZKHUH�
DSSURSULDWH�VRIWZDUH�LV�HPSOR\HG�WR�DFKLHYH�
RSWLPXP�SRVLWLRQ�VROXWLRQV�

330
3DUW�SHU�PLOOLRQ

351�QXPEHU
6DWHOOLWH�LGHQWLILFDWLRQ�QXPEHU

3VHXGRUDQJH
$�PHDVXUH�RI�WKH�DSSDUHQW�SURSDJDWLRQ�WLPH�
IURP�WKH�VDWHOOLWH�WR�WKH�UHFHLYHU�DQWHQQD��
H[SUHVVHG�DV�D�GLVWDQFH��3VHXGRUDQJH�LV�
REWDLQHG�E\�PXOWLSO\LQJ�WKH�DSSDUHQW�VLJQDO�
SURSDJDWLRQ�WLPH�E\�WKH�VSHHG�RI�OLJKW��
3VHXGRUDQJH�GLIIHUV�IURP�WKH�DFWXDO�UDQJH�E\�
WKH�DPRXQW�WKDW�WKH�VDWHOOLWH�DQG�XVHU�FORFNV�DUH�
RIIVHW��E\�SURSDJDWLRQ�GHOD\V��DQG�RWKHU�HUURUV�
7KH�DSSDUHQW�SURSDJDWLRQ�WLPH�LV�GHWHUPLQHG�
IURP�WKH�WLPH�VKLIW�UHTXLUHG�WR�DOLJQ��FRUUHODWH��
D�UHSOLFD�RI�WKH�*36�FRGH�JHQHUDWHG�LQ�WKH�
UHFHLYHU�ZLWK�WKH�UHFHLYHG�*36�FRGH��7KH�WLPH�
VKLIW�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�WLPH�RI�VLJQDO�
UHFHSWLRQ��PHDVXUHG�LQ�WKH�UHFHLYHU�WLPH�IUDPH��
DQG�WKH�WLPH�RI�HPLVVLRQ��PHDVXUHG�LQ�WKH�
VDWHOOLWH�WLPH�IUDPH��

4
4$
4XDOLW\�$VVXUDQFH��*36�SRVW�SURFHVVLQJ�
VRIWZDUH�RIWHQ�KDV�D�QXPEHU�RI�GLIIHUHQW�4$�
WHVWV�WR�HQVXUH�TXDOLW\�GDWD�LV�EHLQJ�XVHG�
*ORVV���
5
5DQGRP�HUURUV
6PDOO��XQSUHGLFWDEOH�HUURUV�FDXVHG�E\�
LPSHUIHFWLRQV�LQ�WKH�VXUYH\LQJ�HTXLSPHQW�RU�
RSHUDWRU�SURFHGXUHV�

5DZ�GDWD
*36�GDWD�ZKLFK�KDV�QRW�EHHQ�SURFHVVHG�RU�
GLIIHUHQWLDOO\�FRUUHFWHG�

5HFRUGLQJ�LQWHUYDO
7KH�WLPH�LQWHUYDO�EHWZHHQ�WKH�UHFRUGLQJ�RI�*36�
UDZ�GDWD�WR�WKH�*36�UHFHLYHU�PHPRU\��)RU�
H[DPSOH��D�UHFRUGLQJ�LQWHUYDO�RI����VHFRQGV�
LQGLFDWHV�WKDW�*36�UDZ�GDWD�ZLOO�EH�VWRUHG�WR�WKH�
*36�UHFHLYHU�PHPRU\�RQFH�HYHU\����VHFRQGV�

5HIHUHQFH�6WDWLRQ
$�SRLQW��VLWH��ZKHUH�FUXVWDO�VWDELOLW\��RU�WLGDO�
FXUUHQW�FRQVWUDLQWV��KDYH�EHHQ�GHWHUPLQHG�WKURXJK�
DFFXUDWH�REVHUYDWLRQV��DQG�ZKLFK�LV�WKHQ�XVHG�DV�D�
VWDQGDUG�IRU�WKH�FRPSDULVRQ�RI�VLPXOWDQHRXV�
REVHUYDWLRQV�DW�RQH�RU�PRUH�VXERUGLQDWH�VWDWLRQV��
&HUWDLQ�RI�WKHVH�DUH�NQRZQ�DV�&RQWLQXRXV�
2SHUDWLQJ�5HIHUHQFH�6WDWLRQV��&256���DQG�
WUDQVPLW�UHIHUHQFH�GDWD�RQ�D����KRXU�EDVLV��'DWD�
IURP�WKHVH�VLWHV�DUH�DYDLODEOH�IRU�SXEOLF�XVH�DQG�
FDQ�EH�UHWULHYHG�LQ�RQH�KRXU�LQFUHPHQWV�IURP�WKH�
LQWHUQHW�DW��KWWS���ZZZ�QJV�QRDD�JRY�FRUV�FRUV�
GDWD�KWPO��

5HODWLYH�DFFXUDF\
(VWLPDWHG�DFFXUDF\�RI�D�SRLQW¶V�SRVLWLRQ�LQ�
UHODWLRQ�WR�DQRWKHU�SRLQW��7KH�DFFXUDF\�RI�VXUYH\�
PHDVXUHPHQWV�LV�RIWHQ�GHWHUPLQHG�E\�H[DPLQLQJ�
WKH�UHODWLYH�DFFXUDF\�RI�SRLQWV�HVWDEOLVKHG�E\�WKH�
PHDVXUHPHQWV��)RU�LQVWDQFH��DQ�DFFXUDF\�
VSHFLILFDWLRQ�RI���SDUW�LQ���������LV�D�UHODWLYH�
DFFXUDF\�VSHFLILFDWLRQ��7KLV�DFFXUDF\�
VSHFLILFDWLRQ�GHILQHV�WKH�DOORZDEOH�HUURU�EHWZHHQ�
WZR�SRLQWV�EDVHG�RQ�WKH�GLVWDQFH�EHWZHHQ�WKHP��

5HODWLYH�SRVLWLRQLQJ
7KH�SURFHVV�RI�GHWHUPLQLQJ�WKH�UHODWLYH�GLIIHUHQFH�
/RFXV�3URFHVVRU�8VHU¶V�*XLGH
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LQ�SRVLWLRQ�EHWZHHQ�WZR�PDUNV�ZLWK�JUHDWHU�
SUHFLVLRQ�WKDQ�WKDW�WR�ZKLFK�WKH�SRVLWLRQ�RI�D�
VLQJOH�SRLQW�FDQ�EH�GHWHUPLQHG��+HUH��D�UHFHLYHU�
�DQWHQQD��LV�SODFHG�RYHU�HDFK�VSRW�DQG�
PHDVXUHPHQWV�DUH�PDGH�E\�REVHUYLQJ�WKH�VDPH�
VDWHOOLWH�DW�WKH�VDPH�WLPH��7KLV�WHFKQLTXH�DOORZV�
FDQFHOODWLRQ��GXULQJ�FRPSXWDWLRQV��RI�DOO�HUURUV�
ZKLFK�DUH�FRPPRQ�WR�ERWK�REVHUYHUV��VXFK�DV�
VDWHOOLWH�FORFN�HUURUV��SURSDJDWLRQ�GHOD\V��HWF��

5HVLGXDO
7KH�GLIIHUHQFH�EHWZHHQ�WKH�REVHUYHG�YDOXH�DQG�
WKH�FRPSXWHG�YDOXH��,Q�D�OHDVW�VTXDUHV�
DGMXVWPHQW�RI�*36�GDWD��*36�YHFWRUV�DUH�
DGMXVWHG�LQ�RUGHU�WR�ILQG�WKH�EHVW�ILW�IRU�DOO�
YHFWRUV��7KH�DGMXVWPHQW�RI�HDFK�YHFWRU�
SURGXFHV�D�UHVLGXDO�V��IRU�WKH�YHFWRU��7KH�
UHVLGXDO�LV�WKH�DPRXQW�WKH�YHFWRU�ZDV�DGMXVWHG�
WR�PDNH�LW�ILW�LQ�ZLWK�DOO�RWKHU�YHFWRUV��7KH�
UHVLGXDO�YDOXHV�DUH�DQDO\]HG�WR�GHWHUPLQH�LI�
WKHUH�LV�D�SRWHQWLDO�SUREOHP�ZLWK�D�YHFWRU�V��LQ�
WKH�DGMXVWPHQW�

5,1(;
5HFHLYHU�,1GHSHQGHQW�(;FKDQJH�IRUPDW��$�VHW�
RI�VWDQGDUG�GHILQLWLRQV�DQG�IRUPDWV�WR�SURPRWH�
WKH�IUHH�H[FKDQJH�RI�*36�GDWD�DQG�IDFLOLWDWH�WKH�
XVH�RI�GDWD�IURP�DQ\�*36�UHFHLYHU�ZLWK�DQ\�
VRIWZDUH�SDFNDJH��7KH�IRUPDW�LQFOXGHV�
GHILQLWLRQV�IRU�WKUHH�IXQGDPHQWDO�*36�
REVHUYDEOHV��WLPH��SKDVH��DQG�UDQJH��$�
FRPSOHWH�GHVFULSWLRQ�RI�WKH�5,1(;�IRUPDW�LV�
IRXQG�LQ�WKH�&RPPLVVLRQ�9,,,�,QWHUQDWLRQDO�
&RRUGLQDWLRQ�RI�6SDFH�7HFKQLTXHV�IRU�*HRGHV\�
DQG�*HRG\QDPLFV��*36%8//(7,1��0D\�
-XQH�������

5RRW�0HDQ�6TXDUH��506�
$�VWDWLVWLFDO�PHDVXUH�RI�WKH�VFDWWHU�RI�FRPSXWHG�
SRVLWLRQV�DERXW�D��EHVW�ILW��SRVLWLRQ�VROXWLRQ��
506�FDQ�EH�DSSOLHG�WR�DQ\�UDQGRP�YDULDEOH��

5RYHU�
7KH�*36�UHFHLYHU�WKDW�PRYHV�IURP�VLWH�WR�VLWH�
*ORVVDU\
GXULQJ�D�NLQHPDWLFV�*36�VXUYH\�

6
6FDOH�IDFWRU
6FDOH�IDFWRU�LV�D�VFDOH�DGMXVWPHQW�DSSOLHG�WR�
HOOLSVRLGDO�GLVWDQFHV�LQ�RUGHU�WR�UHGXFH�WKH�
GLVWDQFHV�WR�JULG�GLVWDQFHV��7KLV�LV�WKH�VHFRQG�DQG�
ODVW�VWHS�WR�FRQYHUWLQJ�PHDVXUHG�GLVWDQFHV�WR�JULG�
GLVWDQFHV��7KH�ILUVW�VWHS�LV�WR�UHGXFH�PHDVXUHG�
GLVWDQFHV�WR�HOOLSVRLGDO�GLVWDQFHV�E\�DSSO\LQJ�WKH�
HOHYDWLRQ�IDFWRU�

6HHG�FRRUGLQDWH
:KHQ�SURFHVVLQJ�*36�UDZ�GDWD�FROOHFWHG�
VLPXOWDQHRXVO\�EHWZHHQ�WZR�SRLQWV��WKH�
SURFHVVLQJ�UHTXLUHV�WKDW�WKH�FRRUGLQDWHV�RI�RQH�RI�
WKH�WZR�SRLQWV�EH�KHOG�IL[HG��1RUPDOO\��WKHVH�DUH�
WKH�NQRZQ�FRRUGLQDWHV�IRU�RQH�RI�WKH�SRLQWV��7KHVH�
FRRUGLQDWHV�DUH�UHIHUUHG�WR�DV�VHHG�FRRUGLQDWHV�

6HOHFWLYH�$YDLODELOLW\��6$�
$�'HSDUWPHQW�RI�'HIHQVH�SURJUDP�WR�FRQWURO�WKH�
DFFXUDF\�RI�SVHXGRUDQJH�PHDVXUHPHQWV��ZKHUHE\�
WKH�XVHU�UHFHLYHV�D�IDOVH�SVHXGRUDQJH�ZKLFK�LV�LQ�
HUURU�E\�D�FRQWUROOHG�DPRXQW��'LIIHUHQWLDO�*36�
WHFKQLTXHV�FDQ�UHGXFH�WKHVH�HIIHFWV�IRU�ORFDO�
DSSOLFDWLRQV�

6HPL�PDMRU�D[LV
2QH�KDOI�RI�WKH�PDMRU�D[LV�RI�DQ�HOOLSVH�

6HPL�PLQRU�D[LV
2QH�KDOI�WKH�PLQRU�D[LV�RI�DQ�HOOLSVH�
�*ORVV���



6HVVLRQ
$�VHVVLRQ�LV�D�JURXS�RI�VLPXOWDQHRXVO\�FROOHFWHG�
*36�UDZ�GDWD��)RU�H[DPSOH��LI���*36�UHFHLYHUV�
FROOHFWHG�GDWD�VLPXOWDQHRXVO\�RQ���SRLQWV��WKH�
HQWLUH�GDWD�VHW�LV�FRQVLGHUHG�D�VHVVLRQ��:LWKLQ�D�
VHVVLRQ��*36�YHFWRUV�FDQ�EH�FRPSXWHG�EHWZHHQ�
DOO�SRLQWV�

6LQJXODULW\
6LQJXODULW\�LV�D�FRQGLWLRQ�WKDW�FDXVHV�WKH�LQYHUVH�
RSHUDWLRQ�RI�D�PDWUL[�WR�IDLO��0DWUL[�LQYHUVLRQ�LV�
DQ�LPSRUWDQW�RSHUDWLRQ�LQ�D�OHDVW�VTXDUHV�
DGMXVWPHQW��,I�D�PDWUL[�LQYHUVLRQ�FDQQRW�EH�
SHUIRUPHG�GXH�WR�D�VLQJXODULW\��WKHUH�ZLOO�EH�QR�
DGMXVWPHQW��2QH�VLWXDWLRQ�WKDW�ZLOO�FDXVH�D�
VLQJXODULW\�LV�DWWHPSWLQJ�WR�DGMXVW�*36�YHFWRUV�
LQ�D�QHWZRUN�LQ�ZKLFK�SDUWV�RI�WKH�QHWZRUN�DUH�
QRW�FRQQHFWHG�WR�RWKHU�SDUWV��L�H��WZR�RU�PRUH�
VHWV�RI�SRLQWV�WKDW�GR�QRW�KDYH�FRQQHFWLYLW\�WR�
HDFK�RWKHU�

6LWH
$�ORFDWLRQ�RU�VXUYH\�SRLQW�ZKHUH�*36�GDWD�LV�
FROOHFWHG�

6LWH�,'
$�IRXU�FKDUDFWHU�DOSKD�QXPHULF�LGHQWLILHU�IRU�V�
VXUYH\�SRLQW��(DFK�VXUYH\�SRLQW�PXVW�KDYH�D�
XQLTXH�VLWH�,'��2WKHUZLVH��WKH�SURFHVVLQJ�ZLOO�
KDYH�SUREOHPV�GHWHUPLQLQJ�ZKLFK�SRLQW�FHUWDLQ�
REVHUYDWLRQV�EHORQJ�WR�

6LWH�SDLU
7ZR�VXUYH\�SRLQWV�EHWZHHQ�ZKLFK�H[LVWV�D�*36�
YHFWRU��7KH�WHUP�VLWH�SDLUV�LV�XVHG�ZKHQ�
*ORVV���
DQDO\]LQJ�WKH�TXDOLW\�DQG�DFFXUDF\�RI�
PHDVXUHPHQWV�EHWZHHQ�VXUYH\�SRLQWV�

6ODQW�KHLJKW
7KH�GLVWDQFH�IURP�WKH�VXUYH\�PDUNHU�WR�WKH�HGJH�
RI�WKH�DQWHQQD�JURXQG�SODQH��8VLQJ�WKH�VODQW�
KHLJKW�DQG�UDGLXV�RI�WKH�*36�DQWHQQD��WKH�WUXH�
YHUWLFDO�KHLJKW�RU�+,�RI�WKH�DQWHQQD�FDQ�EH�
GHWHUPLQHG��7KH�+,�LV�XVHG�LQ�WKH�SURFHVVLQJ�WR�
GHWHUPLQH�WKH�ORFDWLRQ�RI�WKH�VXUYH\�PDUNHU�RQ�WKH�
JURXQG�

$GG�SLFWXUH"

6SKHURLG
6HH�HOOLSVRLG�

6WDQGDUG�(UURU��VWDQGDUG�GHYLDWLRQ�
7KH�JRDO�RI�DQ\�PHDVXUHPHQW�LV�WR�ILQG�WKH�WUXH�
YDOXH��6LQFH�DOO�PHDVXUHPHQWV�FRQWDLQ�HUURU��WKH�
WUXH�YDOXH�LV�QHYHU�REVHUYHG��,Q�RUGHU�WR�TXDOLI\�
PHDVXUHPHQWV��DQ�HUURU�HVWLPDWH�LV�VWDWLVWLFDOO\�
GHULYHG�IRU�HDFK�PHDVXUHPHQW��$�VWDQGDUG�HUURU�
HVWLPDWH�LQGLFDWHV�WKHUH�LV�D�����SUREDELOLW\�WKDW�
WKH�WUXH�YDOXH�RI�D�PHDVXUHPHQW�IDOOV�ZLWKLQ�WKH�
UDQJH�JHQHUDWHG�E\�VXEWUDFWLQJ�DQG�DGGLQJ�WKH�
HUURU�HVWLPDWH�WR�WKH�PHDVXUHG�YDOXH��)RU�
H[DPSOH��LI�D�PHDVXUHPHQW�RI������PHWHUV�KDV�D�
����HUURU�RI�����PHWHUV��WKHQ�WKHUH�LV�D�����
SUREDELOLW\�WKDW�WKH�WUXH�YDOXH�LV�EHWZHHQ������±�
�����PHWHUV��7KH�����YDOXH�LV�GHULYHG�IURP�D�
QRUPDO�GLVWULEXWLRQ����)RU�D�QRUPDOO\�GLVWULEXWHG�
YDULDEOH��WKH�VWDQGDUG�HUURU�LV�WKH�ERXQG�ZLWKLQ�
ZKLFK�����RI�WKH�VDPSOHV�RI�WKH�YDULDEOH�IDOO�

6WDWLF�VXUYH\LQJ
$�PHWKRG�RI�*36�VXUYH\LQJ�WKDW�LQYROYHV�
VLPXOWDQHRXV�REVHUYDWLRQV�EHWZHHQ�VWDWLRQDU\�
UHFHLYHUV��3RVW�SURFHVVLQJ�FRPSXWHV�WKH�YHFWRU�
EHWZHHQ�SRLQWV�

69
6DWHOOLWH�YHKLFOH�RU�VSDFH�YHKLFOH�

7
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7DX�WHVW
7KH�7DX�WHVW�LV�D�EOXQGHU�GHWHFWLRQ�4$�WHVW�
SHUIRUPHG�RQ�DGMXVWHG�VXUYH\�PHDVXUHPHQWV�
�*36�YHFWRUV���7KH�WHVW�H[DPLQHV�WKH�VL]H�RI�WKH�
PHDVXUHPHQW�UHVLGXDOV�DQG�FRPSDUHV�LW�
VWDWLVWLFDOO\�WR�DQ�H[SHFWHG�GLVWULEXWLRQ��,I�WKH�
UHVLGXDO�LV�ODUJHU�WKDQ�H[SHFWHG��WKH�REVHUYDWLRQ�
LV�IODJJHG�DV�D�SRWHQWLDO�EOXQGHU�

7LPH�'LOXWLRQ�RI�3UHFLVLRQ��7'23�
6HH�'LOXWLRQ�RI�3UHFLVLRQ��

7UDQVYHUVH�0HUFDWRU
0HUFDWRU�SURMHFWLRQ�WXUQHG���R�LQ�D]LPXWK��7KH�
FHQWUDO�PHULGLDQ�LV�UHSUHVHQWHG�E\�D�VWUDLJKW�
OLQH��FRUUHVSRQGLQJ�WR�WKH�OLQH�ZKLFK�UHSUHVHQWV�
WKH�HTXDWRU�RQ�WKH�UHJXODU�0HUFDWRU�PDS�
SURMHFWLRQ��,Q�WKH�8QLWHG�6WDWHV��WKH�7UDQVYHUVH�
0HUFDWRU�LV�WKH�EDVH�XVHG�LQ�WKH�6WDWH�3ODQH�
&RRUGLQDWH�6\VWHP��63&6��IRU�VWDWHV�ZLWK�
SUHGRPLQDQW�QRUWK�VRXWK�H[WHQW�

8
87&
7LPH�DV�PDLQWDLQHG�E\�WKH�8�6��1DYDO�
2EVHUYDWRU\��%HFDXVH�RI�YDULDWLRQV�LQ�WKH�
(DUWK
V�URWDWLRQ��87&�LV�VRPHWLPHV�DGMXVWHG�E\�
DQ�LQWHJHU�VHFRQG��7KH�DFFXPXODWLRQ�RI�WKHVH�
DGMXVWPHQWV�FRPSDUHG�WR�*36�WLPH��ZKLFK�UXQV�
FRQWLQXRXVO\��KDV�UHVXOWHG�LQ�DQ����VHFRQG�
RIIVHW�EHWZHHQ�*36�WLPH�DQG�87&�DW�WKH�VWDUW�RI�
������$IWHU�DFFRXQWLQJ�IRU�OHDS�VHFRQGV�DQG�
XVLQJ�DGMXVWPHQWV�FRQWDLQHG�LQ�WKH�QDYLJDWLRQ�
PHVVDJH��*36�WLPH�FDQ�EH�UHODWHG�WR�87&�
ZLWKLQ����QDQRVHFRQGV�RU�EHWWHU�

870
8QLYHUVDO�7UDQVYHUVH�0HUFDWRU�0DS�3URMHFWLRQ��
$�VSHFLDO�FDVH�RI�WKH�7UDQVYHUVH�0HUFDWRU�
SURMHFWLRQ��$EEUHYLDWHG�DV�WKH�870�*ULG��LW�
FRQVLVWV�RI����QRUWK�VRXWK�]RQHV��HDFK���GHJUHHV�
ZLGH�LQ�ORQJLWXGH�
*ORVVDU\
9
9DULDQFH�RI�XQLW�ZHLJKW
$�VWDWLVWLFDO�TXDOLW\�LQGLFDWRU�RI�D�OHDVW�VTXDUHV�
DGMXVWHG�QHWZRUN��7KH�H[SHFWHG�YDOXH�RI�WKH�
YDULDQFH�RI�XQLW�ZHLJKW�LV����$�YDOXH�EHORZ���LV�DQ�
LQGLFDWLRQ�WKDW�WKH�XQFHUWDLQWLHV�DVVLJQHG�WR�WKH�
PHDVXUHPHQWV�DUH�WRR�RSWLPLVWLF��$�YDOXH�JUHDWHU�
WKDQ���LV�DQ�LQGLFDWLRQ�WKDW�WKH�HLWKHU�WKH�
XQFHUWDLQWLHV�DVVLJQHG�WR�WKH�PHDVXUHPHQWV�DUH�
WRR�SHVVLPLVWLF�RU�WKDW�WKHUH�LV�RQH�RU�PRUH�
EOXQGHUV�LQ�WKH�GDWD�VHW�DGMXVWHG�

9HFWRU
7KH�VSDWLDO�OLQH��GHVFULEHG�E\��'�FRPSRQHQWV��
EHWZHHQ�WZR�SRLQWV��,Q�*36�VXUYH\LQJ��D�YHFWRU�LV�
WKH�SURGXFW�RI�SURFHVVLQJ�UDZ�GDWD�FROOHFWHG�RQ�
WZR�SRLQWV�VLPXOWDQHRXVO\�

9HUWLFDO�'LOXWLRQ�RI�3UHFLVLRQ��9'23�
6HH�'LOXWLRQ�RI�3UHFLVLRQ��

9HUWLFDO�UHODWLYH�DFFXUDF\
7KH�YHUWLFDO�FRPSRQHQW�RI�WKH�UHODWLYH�DFFXUDF\�
EHWZHHQ�WZR�SRLQWV��6HH�5HODWLYH�$FFXUDF\��

:
:*6��
:*6���LV�WKH�GDWXP�WKDW�*36�SRVLWLRQV�DQG�
YHFWRUV�DUH�UHIHUHQFHG�WR��7KLV�GDWXP�LV�EDVLFDOO\�
HTXLYDOHQW�WR�WKH�1$'���GDWXP�XVHG�LQ�WKH�
8QLWHG�6WDWHV��7KH�GLIIHUHQFH�LV�WRR�VPDOO�WR�KDYH�
DQ\�LPSDFW�RQ�*36�SRVLWLRQV�DQG�YHFWRUV�
�*ORVV���
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$
DEVROXWH�DFFXUDF\��&���
DGG�ILOHV�WR�SURMHFW����
DGG�SUHYLRXVO\�SURFHVVHG�YHFWRUV����
DGMXVWHG�REVHUYDWLRQ��&���
DGMXVWHG�VLWH�SDLUV���
DGMXVWLQJ�VWDUW�DQG�VWRS�WLPHV����
DOLJQPHQW�KRUL]RQWDO�YHUWLFDO����
DOORZDEOH�HUURU��&����&���
DOPDQDF����
DQWHQQD�KHLJKW����
DQWHQQD�KHLJKWV����
DQWHQQD�SDUDPHWHU����
$�SRVWHULRUL�9DULDQFH��&��
$�SULRUL�9DULDQFH��&��
$6&,,�H[SRUW�ILOH��������
$6&,,�H[SRUW�IRUPDWV����
$VKWHFK�ELQDU\�2�ILOH����
$VKWHFK�ELQDU\�2�ILOHV����
$VKWHFK�IRUPDW����
$VKWHFK�2�ILOHV����
DWPRVSKHULF�GDWD��%���
DWWDLQDEOH�UHODWLYH�DFFXUDF\��&���

%
EDVH�FRPSRQHQW��&���
EDVH�FRRUGLQDWHV����
%DVH�*ULG�6\VWHP����
%DVH�=RQH����
EDVHOLQH�LQIRUPDWLRQ����
EDVHOLQH�OHQJWK��&��
EDVHOLQH�SURFHVVLQJ����
EDXG�UDWH����
%�ILOH��%��
EOXQGHU�GHWHFWLRQ��&��
,QGH[
EOXQGHUV��&��

&
FDXVH�RI�EOXQGHUV����
&KL�6TXDUH��&��
FRPSRQHQWV����
FRPSXWHG�WUDQVIRUPDWLRQ�SDUDPHWHUV����
FRQILGHQFH�OHYHO��������
FRQQHFW�WR�QHZ�UHFHLYHU����
FRQVWUDLQHG�DGMXVWPHQW��&����&���
FRQWURO�SRLQWV��&���
FRQWURO�VLWH����
&RQWURO�7LH����
&RQWURO�7\SH����
FRRUGLQDWH�V\VWHP��������
FRUUHODWLRQ����
FXVWRP�FRRUGLQDWH�V\VWHP����

'
GDWH�DQG�WLPH����
GHIDXOW�VHWWLQJV����
GHILQH�FRRUGLQDWH�V\VWHP����
GHOHWH�D�GDWD�ILOH����
GHOHWH�GDWD�ILOH����
GHVLJQLQJ�D�VXUYH\�QHWZRUN��&��
GHVWLQDWLRQ�GLUHFWRU\����
'�ILOH����
GLOXWLRQ�RI�SUHFLVLRQ��$��
GLUHFW�REVHUYDWLRQ��&�����&���

(
(DVWLQJ��������
HDVWLQJ����
(�ILOH��%��
(*0������
HOHYDWLRQ�IDFWRU����
HOOLSVRLG�KHLJKWV����
(OOLSVRLGDO����
HOOLSVRLGDO�GLVWDQFHV����
�,QGH[��



(OOLSVRLGDO�KHLJKW����
HOOLSVRLGDO�KHLJKW��������
HOOLSVRLGDO�KHLJKWV��������
HSKHPHULV�GDWD��%��
(UURU�5HJLRQV����
HUURU�UHJLRQV���
HUURUV����
HUURUV�LQ�WKH�REVHUYDWLRQV��&��
H[SHFWHG�HUURU��&���
([SRUW

'DWD����
IRUPDWV����

H[WHQVLRQ����
H[WHQVLRQ��VSU����

)
ILQDO�UHSRUW����
ILQGLQJ��&��
)L[�6WDWXV����
IL[HG�FRQWURO�VLWH����
IODJJHG�YHFWRU����

*
*HRGHWLF�6\VWHP����
JHRLG�PRGHO����
*HRLG������
*/21$66�GDWD��%��
*/21$66�QDYLJDWLRQ�GDWD��%��
*ULG����
JULG����
JULG�FRQYHUJHQFH����
JULG�GLVWDQFH����
JULG�VFDOH�IDFWRU����
*6'������

+
+,������&���
KROG�VLWH�IL[HG����
+RUL]RQWDO�DFFXUDF\����
+RUL]RQWDO�&RQWURO����
+RUL]RQWDO�HUURU����

,
LQFOXGH�H[FOXGH����
,QGH[��
,QYHUVH�IODWWHQLQJ����
LRQRVSKHUH�FRUUHFWLRQV����
,5�GHYLFH����

.
NLQHPDWLF�VXUYH\��$��

/
ODWLWXGH����
OHDVW�VTXDUHV�DGMXVWPHQW��&����&�����&���
OHDVW�VTXDUHV�DGMXVWPHQWV��&���
/HQJWK�RI�WKH�SURFHVVHG�YHFWRU����
OHYHO�RI�UHOLDELOLW\����
ORFDO�JULG�V\VWHP����
/RFDO�WLPH����
ORJ�ILOH��%����%���
ORQJLWXGH����
/RRS�&ORVXUH����
/RRS�&ORVXUH�WHVW����
ORRS�FORVXUH�WHVWV���
ORVV�RI�ORFN����

0
PDS�SURMHFWLRQ����
PHDVXUHPHQW�DFFXUDF\��&��
PHDVXUHPHQW�FDSDELOLWLHV��&���
0HWHRURORJLFDO�GDWD��%��
0HW�ILOH��%��
PLVFORVXUH��&��
PXOWLSOH�FRQWURO�SRLQWV��&���
PXOWLSOH�ORRS�FORVXUHV��&���
PXOWLSOH�RFFXSDWLRQV��&��

1
1$'&21����
1DY�J�ILOH��%��
1$9�SRVLWLRQ����
1$9�ILOH��%��
1DYLJDWLRQ�GDWD��%��
QRUPDOL]HG�UHVLGXDOV��&��
1RUWKLQJ��������
QRUWKLQJ����
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2
2EVHUYDWLRQ�GDWD��%��
REVHUYDWLRQ�ILOH��%��
REVWUXFWLRQV��$��
RFFXSDWLRQ�DQG�VLWH�VSHFLILF�GDWD����
RFFXSDWLRQ�LQIRUPDWLRQ����
RFFXSDWLRQ�WLPH����
RIIVHW����
2�ILOH����
2UWKRPHWULF����
2UWKRPHWULF�KHLJKW����
RUWKRPHWULF�KHLJKW����
RUWKRPHWULF�KHLJKWV��������
RYHUZULWH��%��

3
SRRU�DYDLODELOLW\��$��
SRRU�JHRPHWU\��$��
SULQWHG�FRS\����
SULQWHU�RSWLRQV����
SURFHVVHG�YHFWRUV����
SURMHFW�GLUHFWRU\����
SURMHFW�ILOH����
SURMHFW�QDPH����
SURMHFWLRQ�SDUDPHWHUV����
3URMHFWLRQ�W\SH����

4
4$�IODJ����
4$�WHVW�����&�����&�����&���
TXDOLW\�DQDO\VLV��&��
TXDOLW\�LQGLFDWRUV��&��

5
UDZ�GDWD����
UDZ�GDWD�ILOH����
5DZ�'DWD�)LOHV����
UDZ�GDWD�ILOHV��������
UDZ�*36�GDWD����
UHFHLYHU�PHPRU\��������
UHFHQWO\�FRPSXWHG�YHFWRUV����
UHFRUGLQJ�LQWHUYDO����
5HIHUHQFH�JHRGHWLF�GDWXP����
,QGH[
UHJLRQDO�PRGHO����
UHODWLYH�DFFXUDF\��&���
UHODWLYH�XQFHUWDLQW\����
UHPRYH�VSHFLILF�ILOHV����
5HSHDW�9HFWRUV����
UHSHDW�YHFWRUV��&���
UHSHDWHG�YHFWRUV���
UHVLGXDO�GDWD����
UHVLGXDOV����������&��
5,1(;�IRUPDW����
5,1(;�2EVHUYDWLRQ�)LOHV����
URWDWLRQV�LQ�[��\��DQG�]�D[HV����
URYHU�LQLWLDOL]DWLRQ����
57)����

6
VDWHOOLWHV�DYDLODEOH��$��
VFDOLQJ�WRRO��&��
VHHG�FRRUGLQDWHV����
VHHG�VLWH����
VHOHFWLQJ�D�VLWH����
VHW

RXWSXW�GLUHFWRU\��%��
VHW�VLWH�RQ�FRQWURO�SRLQW����
6�ILOH��%��
VLWH�FRRUGLQDWHV����
VLWH�GDWD����
6LWH�,'��������
VLWH�,'��������
VLWH�,'�RI�WKH�IL[HG�SRLQW����
VLWH�,'�RI�WKH�XQNQRZQ�SRLQW����
VLWH�,'¶V����
VLWH�,'V����
VLWH�LQIRUPDWLRQ��������������%��
6LWH�1DPH����
VLWH�SURSHUWLHV����
VLWH�XQFHUWDLQWLHV����
6ROXWLRQ�7\SH����
6WDQGDUG�HUURU��&���
VWDUW�DQG�VWRS�WLPHV����
VWUHQJWK�RI�WKH�QHWZRUN��&��
�,QGH[��



7
7DX�WHVW���
WDX�WHVW��&��
WKLUG�SDUW\�VRIWZDUH����
WLPH�WKH�GDWD�ZDV�UHFRUGHG��%���
WUDQVIRUPDWLRQ�SDUDPHWHUV��������
W\SHV�RI�HUURUV��&��

8
8QFHUWDLQW\�LQ�ODWLWXGH����
8QFHUWDLQW\�LQ�ORQJLWXGH����
8QLW�:HLJKW��&��
8VHU�'HILQHG�$6&,,�)LOHV����
87&����

9
YHFWRU������������
YHFWRU�GDWD����
YHFWRU�OHQJWK��&��
YHFWRU�SURSHUWLHV����
YHFWRU�XQFHUWDLQWLHV������&��
YHULI\�ILOHV�DGGHG����
9HUWLFDO�DFFXUDF\����
9HUWLFDO�&RQWURO����
9HUWLFDO�HUURU����
9LHZ����
9LHZ�4$�WHVW�UHVXOWV����

:
:*6�������
:*6����������

=
]RQHV����
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