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3URMHFW $�3UH3 SURMHFW�LV�D�FROOHFWLRQ�RI�VWDWHV��(DFK�VWDWH�LV�WKH�UHVXOW�RI�DSSO\LQJ�D�JLYHQ�SURFHVV�RYHU�WKH�SUHYLRXV�VWDWH��(DFK�VWDWH�LV�VHOI�FRQWDLQHG��WKDW�LV�WR�VD\��LW�FRQWDLQV�DOO�WKH�QHFHVVDU\�LQIRUPDWLRQ�WR�SURGXFH�D�QHZ�VWDWH��
&XUUHQW� VWDWH� �ODVW�RU�DFWLYH�VWDWH���7KH� ODVW� VWDWH� LV� WKH� FXUUHQW� VWDWH� WKDW� LV� WR�VD\��WKH�VWDWH�RYHU�ZKLFK�WKH�SURFHGXUHV�DUH�DSSOLHG��DOO�WKH�UHVW�FRQIRUP�WKH�³KLVWRU\´���
6WDWH��(DFK�VWDWH�LV�FRPSRVHG�RI�D�FROOHFWLRQ�RI�VOLGHV��7KH�VOLGHV UHSUHVHQW�DQG�FRQWDLQ�WKH�LQIRUPDWLRQ�REWDLQHG�E\�VFDQQLQJ�D�JLYHQ�'1$�FKLS��7KH�VOLGH KDYH�DVVRFLDWHG�D�QDPH�DQG��ZKHQ�QHFHVVDU\��D�VHW�RI�SUH�FRPSXWHG�YDOXHV�WR�EH�XVHG�LQ�D�QHZ�VWHS�,Q�JHQHUDO��WKH�VOLGH�QDPH�UHVHPEOH�WKH�H[SHULPHQWDO�FRQGLWLRQV��
6OLGH��$� VOLGH LV� D� FROOHFWLRQ� RI� VSRWV�� (DFK� VSRW� KDYH� D� VHW� RI� YDOXHV� WKDW� FRUUHVSRQG� WR�OXPLQRVLW\�LQWHQVLWLHV��SRVLWLRQ�LQ�WKH�FKLS��ODEHOV��HWF��UHIHUUHG�WR�D�JLYHQ�'1$�PROHFXOH�
5HSOLFDWLRQ �UHSOLFDWHG�VSRW���6RPH�VSRWV�FRXOG�FRUUHVSRQG�WR�WKH�VDPH�'1$�PROHFXOH��%\�SRROLQJ� GDWD IURP� UHSOLFDWHV�� D� PRUH� UHOLDEOH� FODVVLILFDWLRQ� RI� JHQH� � H[SUHVVLRQ� FDQ� EH�SURYLGHG�DQG�ZLOO�JUHDWO\� UHGXFH�PLVFODVVLILFDWLRQ� UDWHV��7KH� WHUP�³UHSOLFDWLRQ�SRLQW´�ZLOO�DOVR�EH�XVHG�WR�GHVFULEH�D�UHSOLFDWHG�VSRW��DQG�D�³UHSOLFDWLRQ�VHW´�GHVFULEH�D�VHW�RI�UHSOLFDWHG�VSRWV�
([SHULPHQW� UHSOLFDWLRQ �UHSHDWHG� K\EULGL]DWLRQ�� � 7KH� VDPH� VHW� RI� VSRWV� XQGHU� WKH� VDPH�H[SHULPHQWDO�FRQGLWLRQV�FDQ�EH� UHSOLFDWHG�DQG�PHDVXUHG�DJDLQ�� ,Q�VRPH�FDVHV�� LQ�RUGHU� WR�FRPSHQVDWH�G\H�HUURUV��WKH�G\HV�DUH�LQWHUFKDQJHG��WKLV�ODVW�VWUDWHJ\�LV�NQRZQ�DV�G\H�VZDS�
(PSW\� VSRWV�� &RUUHVSRQG� WR� DQ� VSRW� LQ�ZKLFK� QR�'1$�PROHFXOHV� KDYH� EHHQ� GHSRVLWHG��7KLV�W\SH�RI�VSRW�DUH�IUHTXHQWO\�XVHG�WR�REWDLQ�D�YDOXH IRU�EDFNJURXQG�LQWHQVLW\
*ULG�� �7KH�SULQW�JULG� LQ�D�PLFURDUUD\� LPDJH�GHVFULEH� WKH� URZ�DQG�FROXPQ�GLVWDQFHV��D[HV�DQG� RULJLQV� WR� UHFRYHU� WKH� SRVLWLRQV� RI� SULQWHG� VSRWV�� %HIRUH� UDWLRV� FDQ� EH� FRPSXWHG� DQG�SDVVHG� RQ� WR� D� GDWD� DQDO\VLV� SLSHOLQH�� DSSURSULDWH� LPDJH� UHJLRQV�PXVW� EH�PDSSHG� WR� WKH�SRVLWLRQV�RI�WKH�SULQW�JULG�RU�WKH�SULQWHG�VHTXHQFHV��UHVSHFWLYHO\��7KLV�WDVN�FDOOHG�¶JULGGLQJ¶�LV�XVXDOO\�GRQH�XVLQJ�VHPL�DXWRPDWLF�SURJUDPV
6OLGH� VWUXFWXUH�� 5HSUHVHQW� D� VSDWLDO�UHJLRQV� OD\RXW� RI� WKH� LPDJH� ±WKDW� LQ� WKLV ZD\� LV�RUJDQL]HG� LQWR� ¶SDUWLDO� JULGV¶��� ZKLFK� WKHQ� HQDEOH� VSDWLDO� HVWLPDWLRQ� DQG� GLVWULEXWLRQ� RI�GLYHUVH� SDUDPHWHUV�� 7KH� DSSOLFDWLRQ� LV� QRW� DEOH� WR� DXWRPDWLFDOO\� GHWHFW� WKH� VOLGH� VWUXFWXUH��GXH� WR� GLIIHUHQW� QXPHUDWLRQ� V\VWHPV� XVHG� WR� WKLV� HQG��� WKXV� GXULQJ� WKH� ³/RDG� 6WHS´� WKLV�VWUXFWXUH� LV� PDQXDOO\� VSHFLILHG�� 7KH� PLQLPXP� LQSXW� GDWD� DSDUW� IURP� WKH� VFDQQHG� LPDJH�LQWHQVLWLHV� DUH� WKH� QXPEHU� RI� URZV� DQG� FROXPQV� RI� HDFK� JULG�� EXW�PRUH� VLGH� LQIRUPDWLRQ�DERXW� WKH� SODFHPHQW� RI� JULGV� FDQ� DOVR� EH� XVHG� WR� LPSRVH� FRQVWUDLQWV� RQ� WKH� DOORZHG�VHJPHQWDWLRQ�UHVXOWV��\LHOGLQJ�PRUH�UREXVW�SURFHVVLQJ�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW�����
6OLGH�FDWHJRU\��$�VHW�RI�VOLGHV�ZLWK�WKH�VDPH�³FDWHJRU\�PDUN´
)XQFWLRQDOLW\�RU�IXQFWLRQ�RU�PHDQLQJ��'HVFULEH�WKH�3UH3�PHDQLQJ�RI�D�JLYHQ�ODEHO
/DEHO��$�PHWDGDWD�WKDW�GHVFULEH�DQ�VSHFLILF�IXQFWLRQDOLW\
$FWLRQ�� RSHUDWLRQ�� SUH�FRPSXWLQJ� R� SUH�SURFHVVLQJ�� VWHS�� $Q� DFWLRQ� KDYH� WKH� HIIHFW� RI�FUHDWLQJ�D�QHZ�OD\HU�RI�SUH�SURFHVVHG�GDWD�
6LJQDO��LW�UHIHUV�WR�WKH�OXPLQRVLW\�LQWHQVLW\�LQ�WKH�VSRW��%DFNJURXQG��LV�WKH�XQZDQWHG�RXWSXW�IURP WKH�LPDJH�ZKHQ�RSHUDWLQJ�LQ�WKH�DEVHQFH�RI�VLJQDO�� WKDW�LV�LQ�WKH�GDUN��
7DUJHW�DQG�&RQWURO��UHIHUV�WR�WKH�WZR�GLIIHUHQW�PHDVXUHPHQWV��&RQWURO�JHQHV�FRUUHVSRQG�WR�WKH�UHIHUHQFH�PHDVXUHPHQW��DQG�WDUJHW�WR�WKH�H[SHULPHQWDO�FRQGLWLRQ�
&RKHUHQW�GDWD���QR�FRKHUHQW�GDWD��QHJDWLYH�DQG�PLVVLQJ�YDOXHV�DUH�XQ�±WUDFWDEOH�LQ�WKH�ORJ�VSDFH��7KXV��WKH\�DUH�QRW�WDNHQ�LQWR�DFFRXQW�LQ�PRVW�SURFHGXUHV
6OLGH�FKDQQHOV��5HG�DQG�JUHHQ�FKDQQHOV
,QWHUQDO�1RWH��7KH�³/RDG�6WHS´�LV�JRLQJ�WR�EH�VLPSOLILHG�LQ�WKH�IROORZLQJ�ZD\��WKH�SURJUDP�ZLOO�EH�SUHSDUHG�WR�DXWRPDWLFDOO\�DVVRFLDWH�FROXPQV�DQG�IXQFWLRQV�XQGHU�WKH�FRQVWUDLQ�WKDW�XVHU�IROORZV�D�JLYHQ�VHW��RI��ODEHOV��,Q�WKLV�ZD\��WKH�PDQXDO�OLQN�EHWZHHQ�FROXPQV�DQG�IXQFWLRQV�ZLOO�UHPDLQ�RQO\�DV�DQ�RSWLRQDO�SURFHGXUH�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
��� 2UJDQL]DWLRQ�RI�D�3UH3 SURMHFW
$�3UH3 SURMHFW�LV�D�FROOHFWLRQ�RI�VWDWHV��(DFK�VWDWH�LV�WKH�UHVXOW�RI�DSSO\LQJ�D�JLYHQ�SURFHVV�RYHU�WKH�SUHYLRXV�VWDWH��7KH�GLIIHUHQW�3UH3 VWDWHV�DUH�VWRUHG�XVLQJ�D�VWDFN��ZKLFK�PHDQV��WKDW�WKH� ODVW� VWDWH� LV� WKH� RQO\� VWDWH� WKDW� FDQ� EH� UHPRYHG� IURP� WKH� WRS� RI� WKH� VWDFN�� VWDWHV� DUH�SXVKHG�LQWR�WKH�VWDFN�DQG�WKH�ODVW�VWDWH�FDQ�EH�UHPRYHG��SRS��IURP�WKH�VWDFN��
7KH� ODVW� VWDWH� LV� WKH� FXUUHQW� VWDWH� WKLV� LV� WR� VD\�� WKH� VWDWH� RYHU�ZKLFK� WKH� SURFHGXUHV� DUH�DSSOLHG��WKH�UHVW�RI�VWDWHV�FRQIRUP�WKH�³KLVWRU\´���(DFK�VWDWH�LV�VHOI�FRQWDLQHG��WKLV�LV�WR�VD\��WKH\�FRQWDLQV�DOO�WKH�QHFHVVDU\�LQIRUPDWLRQ�WR�SURGXFH�D�QHZ�VWDWH��WKLV�DOORZV�WR�XVH�D�WHVW �HUURU�DSSURDFK�WR�REWDLQ�WKH�EHVW�UHVXOWV���

(DFK� VWDWH� LV� FRPSRVHG� RI� D FROOHFWLRQ� RI� VOLGHV�� 7KH� VOLGHV UHSUHVHQW� DQG� FRQWDLQ� WKH�LQIRUPDWLRQ�REWDLQHG�E\� VFDQQLQJ�D�JLYHQ�'1$�FKLS��7KH� VOLGH KDYH� DQ�DVVRFLDWHG�QDPH�DQG��ZKHQ�QHFHVVDU\��D�VHW�RI�SUH�FRPSXWHG�YDOXHV�WR�EH�XVHG�LQ�D�QHZ�VWHS��,Q�JHQHUDO��WKH�VOLGH�QDPH�UHVHPEOH WKH�H[SHULPHQWDO�FRQGLWLRQV��
$�VOLGH LV�D�FROOHFWLRQ�RI�VSRWV��(DFK�VSRW�KDYH�D�VHW�RI�YDOXHV�WKDW�FRUUHVSRQG�WR�OXPLQRVLW\�LQWHQVLWLHV��SRVLWLRQ�LQ�WKH�FKLS��ODEHOV��HWF���VHH�)LJXUH�����7KH�ILUVW�VWDWH�LV�SURGXFHG�E\�D�VSHFLDO� VWHS�QDPHG� WKH� ³ORDG� VWHS´�� ,Q� WKLV� VWHS� WKH� VOLGH� ILOHV� DUH� ORDGHG�DQG�DQDO\VHG� WR�

,QLWLDO�VWDWH��DIWHU�WKH�ORDG�VWHS�
6WDWH�DIWHU�WKH�ILUVW�SURFHVV
6WDWH�DIWHU�WKH�VHFRQG�SURFHVV
6WDWH�DIWHU�WKH�WKLUG�SURFHVV�
6WDWH� DIWHU� WKH� IRXUWK� SURFHVV� DQG�FXUUHQW�VWDWH��WKH�ODVW�RQH�*URZ

LQJ�GL
UHFWLR

Q�RI�WK
H�SURM

HFW�VWD
FN

)LJXUH��� 7KH�3UH3�3URMHFW�UHSUHVHQWDWLRQ�

6OLGHV
6OLGHV

6OLGHV
6OLGHV

6OLGHV



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
DVVRFLDWH� WKH� GDWD�� 2SWLRQV� DYDLODEOH� IRU� WKH� ³ORDG� VWHS´� DUH� SDUWLFXODU� WR� WKLV� VWHS� �DQG�GLIIHUHQW�IRU�WKH�QH[W�³QRUPDO´�VWHSV��

����:RUNLQJ�DW�WKH�3URMHFW�OHYHO
7KUHH�GLIIHUHQW�DFWLRQV�DUH�DYDLODEOH�DW�SURMHFW�OHYHO��DQG�SUHVHQW�LQ�WKH�SURMHFW�WRROV�EDU���

� 1HZ�3URMHFW��$�QHZ�SURMHFW�EHFRPHV�DYDLODEOH�DV�WKH�DFWLYH�SURMHFW��SUHYLRXV�SURMHFWV��LI�DQ\��GRHV�QRW�GLVDSSHDU��� 2SHQ�D�SURMHFW��$�ILOH�GLDORJ�ZLQGRZ�LV�VKRZQ�WR�LQWURGXFH��RU�EURZVH��WKH�SURMHFW�ILOHQDPH�� 7KH� SURMHFW� LV� RSHQ� DQG� ORDGHG� �SUHYLRXV� SURMHFWV�� LI� DQ\�� GRHV� QRW�GLVDSSHDU��� 6DYH�D�SURMHFW��6WRUH�WKH�SURMHFW�RQ�WKH�ILOHQDPH�LQWURGXFHG�LQ�D�ILOH�GLDORJ�ZLQGRZ��7R�PRGLI\�WKH�SURMHFW�ILOHQDPH��VSHFLI\�WKH�QHZ�QDPH�ZKHQ�VDYH�WKH�SURMHFW�����7KH�/RDG�6WHS
7KH�DYDLODEOH�SURFHGXUHV�IRU�WKH�ORDG�VWHS�DUH����D��/RDG�D�QHZ�VOLGH��DQG��E��(QG�WKH�/RDG�6WHS��%RWK�DFWLRQV�FDQ�EH�LQYRNHG�IURP�WKH�WRROV�EDU�

7KH�REMHFWLYH�IRU�WKH�ORDG�VWHS�LV�WR�LGHQWLI\�WKH�UHSUHVHQWDWLYH�GDWD�FRQWDLQHG�LQ�VOLGH�ILOHV��7KHVH�UHSUHVHQWDWLYH�GDWD�FDQ�EH��LQWHQVLWLHV��SRVLWLRQV�DQG�GHVFULSWLRQV��RQO\�LQWHQVLWLHV�DUH�PDQGDWRU\���3UH3 LV�DEOH�WR�UHFRJQL]H�VRPH�VWDQGDUG�ODEHOV�DQG�DVVRFLDWH�WKHVH�ODEHOV�ZLWK�VSHFLILF�IXQFWLRQV��+RZHYHU��ZKHQ� D�VOLGH�ILOH�FRQWDLQV�RWKHU�ODEHOV�GLIIHUHQW�WKDQ�WKH� 3UH3VWDQGDUG�ODEHOV��WKH�SURFHVV�RI�DVVLJQLQJ�IXQFWLRQ�PXVW�EH�PDQXDOO\�FRPSOHWHG��

3URMHFW� 6WDWH 6OLGH
6OLGH�QDPH

3RLQW
3UH�FRPSXWHG�YDOXH

,QWHQVLW\3RVLWLRQHWF�
)LJXUH� ��� 2EMHFWV� GLDJUDP� RI� D�3UH3 SURMHFW�� 'LDPRQGV� UHSUHVHQWV� ³LV� FRPSRVHG�RI´� DQG� FLUFOHV�UHSUHVHQWV�³RQH�RU�PRUH´�

)LJ�����7RROV�%DU�LQ�WKH�/RDG�6WHS

)LJXUH����7KH�3URMHFW�7RROV�EDU��1HZ��RSHQ�DQG�VDYH�RSWLRQV



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
������� /RDGLQJ�VOLGHV�DQG�WKH�6FUHHQ�/D\RXW
/RDGLQJ�WKH�VOLGH�LV�ODXQFKHG�E\�FOLFNLQJ�WKH�EXWWRQ�DQG�VHOHFWLQJ�D�VOLGH�ILOHQDPH�XVLQJ�D�GLDORJ� ER[�� 2QFH� WKH� VOLGH� KDV� EHHQ� ORDGHG�� ODEHOV� DUH� GLVSOD\HG� DQG� WKH� SURFHVVHV� RI�DVVLJQLQJ�IXQFWLRQ�WR�WKH�GLIIHUHQW�ODEHOV�LV�VWDUWHG��VHH�$QQH[H�$��)LOH�IRUPDW�IRU�VOLGH IRU�PRUH� LQIRUPDWLRQ��� 1H[W� SLFWXUH� UHSUHVHQW� D� W\SLFDO� VOLGH� LQ� WKH� ³/RDG� 6WHS´�� ZKHUH�KLJKOLJKWHG�ILHOGV�FRUUHVSRQG�WR���QRWH��XVH�WKH�SRLQWHU�RYHU�WKH�ILHOG�IRU�ORQJ�QDPHV�

�� 3URMHFW�1DPH��,V�GLVSOD\HG�DV�:LQGRZ�7LWOH��WRJHWKHU�ZLWK�WKH�DSSOLFDWLRQ�QDPH�³3UH3´��DQG�FDQ�EH�PRGLILHG�E\�VDYLQJ�WKH�SURMHFW�ZLWK�D�QHZ�QDPH��� 0HQX��7KH�DOWHUQDWLYH�ZD\�WR�XVH�WKH�WRROV��� 3URMHFW�7RROV�EDU�� �VHH�EHORZ��SHUIRUP�RSHUDWLRQ�DW�SURMHFW� OHYHO��QRW�RQO\�RYHU�WKH�FXUUHQW�VWDWH��� /RDG�6WHS�7RRO�EDU��&RQWDLQV�WKH�RSWLRQV�IRU�WKH�ORDG�VWHS���DGG�D�QHZ�VOLGH��DQG�ILQLVK� WKH� ORDG� VWHS� �ZKLFK� LV� WXUQHG� RQ� ZKHQ� IXQFWLRQV� KDV� EHHQ� DVVLJQHG� WR�ODEHOV���� 1XPEHU�RI�SRLQW�LQ�WKH�VOLGHV��&RUUHVSRQG�WR�WKH�QXPEHU�RI�SRLQWV�LQ�HDFK�VOLGH��,Q�PRVW�FDVHV� WKLV�YDOXH�LV�WKH�VDPH�IRU�DOO�WKH�VOLGHV��GXH�WR�WKH\�FRPH�IURP�WKH�VDPH�'1$�DUUD\�V\VWHP�

)LJ� ���6FUHHQ�OD\RXW�LQ�WKH�/RDG�6WHS

�� �� ��
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�� ��



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
�� 6OLGHV QDPH�� ,GHQWLI\� WKH� VOLGH�� ,W� FDQ� EH�PRGLILHG� E\� D� VOLGH� DFWLRQ�� 7KH� QDPH�GLVSOD\HG�LQ�JUHHQ�PHDQV�WKDW�DOO�WKH�PDQGDWRU\�IXQFWLRQV��RU�ODEHO�PHDQLQJ��KDYH�EHHQ� DVVLJQHG� DQG�ZHE�JURXSHG��7KH� QDPH� LQ� UHG�PHDQV� WKDW� WKH� SURFHVV� LV� QRW�FRPSOHWH���&OLFNLQJ�RYHU�WKH�VOLGH�QDPH JLYH�DFFHVV�WR�WKH�VOLGH�DFWLRQV�PHQX��WR�VHH�WKH�FRPSOHWH�VOLGH�QDPH�SXW�WKH�PRXVH�SRLQWHU�RYHU�WKH�QDPH���� /DEHO�ZLWKRXW�IXQFWLRQ�LQ�WKH�VOLGH��$�ODEHO�ZLWK�D�K\SKHQ�����PHDQV�WKDW�WKHUH�LV�QRW�IXQFWLRQ��RU�PHDQLQJ��DVVRFLDWHG�WR�LW��� /DEHO�PHDQLQJ��IRU�HDFK�VOLGH���(DFK�HQWU\�LQ�WKH�WDEOH�GHVFULEHV�WKH�IXQFWLRQ�RU�PHDQLQJ�RI�ODEHO��LQ�WKH�OHIW��IRU�WKLV�VSHFLILF�VOLGH��� /DEHOV��/LVW�WKH�DYDLODEOH�ODEHOV�IRU�DOO�WKH�VOLGHV��$�PHDQLQJ�PXVW�EH�DVVLJQHG�WR�HDFK�ODEHO����� &XUVRU�� ,V�XVHG� WR� VHOHFW�D� ODEHO� WR�PRGLI\� LWV� IXQFWLRQ��7KH�FXUVRU� LV�FRQWUROOHG�ZLWK�WKH�FXUVRU�NH\V���� /DEHO�QRW�DYDLODEOH�LQ�WKH�VOLGH��:KHQ�D�JLYHQ�VOLGH�GRHV�QRW�KDYH�D�ODEHO�SUHVHQW�LQ� DQRWKHU� VOLGH� LW� LV� UHSUHVHQWHG� ZLWK� D� FURVV�� PHDQLQJ� WKDW� WKH� ODEHO� LV� QRW�DYDLODEOH�

������� $FWLRQV�RYHU�WKH�VOLGH8VH�WKH�ULJKW�PRXVH�EXWWRQ�WR�GLVSOD\�WKH�PHQX�RI�³FRQWH[WXDO´�DFWLRQV�RYHU�WKH�VOLGH��VHH�ILJXUH�RQ�WKH�OHIW��7KH�DYDLODEOH�DFWLRQV�DUH�� 9LHZ��'LVSOD\�VOLGH GDWD�LV�WKH�GHIDXOW�DFWLRQ��DOVR�DYDLODEOH�E\�FOLFNLQJ�WKH�OHIW�EXWWRQ��DQG�VZLWFK�WKH�YLVXDOL]DWLRQ�PRGH��'DWD� DUH� GLVSOD\HG� DV� ZHUH� ORDGHG� IURP� WKH� VOLGH� ILOH�� 7R�VZLWFK�DJDLQ�WR�WKH�³ORDG�VWHS´�YLVXDOL]DWLRQ�PRGH�FOLFN�DJDLQ�� :K\� WKH�VOLGH LV�QRW�FRPSOHWH" ��:KHQ�WKH�VOLGH�QDPH�LV� LQ�UHG�PHDQV�WKH�ORDG�VWHS� LV� LQFRPSOHWH�� 6RPH� PDQGDWRU\� IXQFWLRQV� KDYH� QRW� EHHQ� DVVLJQHG� RU� QRW�FRUUHFWO\�JURXSHG��7KLV�DFWLRQ�GHVFULEH�WKH�SUREOHP�� 5HQDPH� WKH�VOLGH��$�QHZ�QDPH�FDQ�EH�DVVLJQHG� WR� WKH�VOLGH��7KH�RULJLQDO�VOLGH�QDPH�LV�WKH�ILOH�QDPH�IURP�ZKLFK�LW�ZDV�ORDGHG�� 'XSOLFDWH WKH�VOLGH��,Q�VRPH�FDVHV��D�VOLGH�ILOH�FRQWDLQV�PRUH�WKDQ�RQH�VOLGH��7KLV�DFWLRQ�DOORZV�WR�DVVLJQ�GLIIHUHQW�IXQFWLRQV��RU�PHDQLQJ��IRU�GLIIHUHQW�ODEHOV�LQ�WKH�VDPH�ILOH� 'HOHWH� WKH� VOLGH��5HPRYH� WKH� VOLGH� IURP� WKH� DSSOLFDWLRQ� �DQG� WKH� ODEHO�IXQFWLRQ�DVVRFLDWLRQV��
������� 6OLGH�GDWD�YLVXDOL]DWLRQ
$V�PHQWLRQHG�EHORZ��LW�LV�SRVVLEOH�WR�GLVSOD\�WKH�RULJLQDO�GDWD�E\�XVLQJ�D�VOLGH�DFWLRQ�RU�E\�GLUHFWO\� FOLFNLQJ� WKH� OHIW� EXWWRQ� �GHIDXOW� DFWLRQ�� RYHU� WKH� VOLGH� QDPH�� 1H[W� SLFWXUH�FRUUHVSRQG�WR WKLV�YLVXDOL]DWLRQ��7ZR�ILHOGV�KDYH�EHHQ�KLJKOLJKWHG�� /DEHO�QDPH��WKH�FROXPQ�KHDGHU�WKDW�GHVFULEH�LW�� /DEHO� 9DOXHV�� 6KRZV� WKH� OLVW� RI� YDOXHV� DVVRFLDWHG� WR� HDFK� ODEHO�� (DFK� URZ�FRUUHVSRQG� WR�RQH�SRLQW� LQ� WKH�VOLGH�WKXV�� WKH�QXPEHU�RI�URZV�FRUUHVSRQG� WR� WKHQXPEHU�RI�SRLQWV�LQ�WKH�VOLGH��H[FHSW�WKH�ILUVW�URZV�WKDW�FRQWDLQV�WKH�ODEHO�QDPHV��



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
$Q\�PRXVH�FOLFN�RYHU�WKH�WDEOH�VZLWFK�RXW�WKH�YLVXDOL]DWLRQ�PRGH�

������� $YDLODEOH�IXQFWLRQDOLW\�IRU�HDFK�ODEHO
%HIRUH� GHVFULELQJ� WKH� SURFHGXUH� WR� DVVLJQ� D� IXQFWLRQ� �RU�PHDQLQJ�� IRU� D� ODEHO� LQ� D� JLYHQ�VOLGH��OHWV�UHYLHZ�WKH�IXQFWLRQDOLWLHV�DQG�WKH�UHODWLRQVKLS�DPRQJ�WKHP��7KHUH�DUH�PDQGDWRU\�DQG� RSWLRQDO� IXQFWLRQDOLWLHV�� ,QWHQVLWLHV� DUH� PDQGDWRU\�� DQG� GHVFULSWLRQ� DQG� SRVLWLRQ� DUH�RSWLRQDO��+RZHYHU�� WKHUH� DUH� VHYHUDO�ZD\V�WR�GHILQH� WKHVH�YDOXHV��7DEOH��� VXPPDUL]H� WKH�PHWKRGV��7KH�IROORZLQJ�DUH�WKH�ILHOGV�
)XQFWLRQDOLW\�7\SH��'HVFULEH�RQH�RI�WKH�DYDLODEOH�IXQFWLRQDOLW\�W\SH�^LQWHQVLWLHV��SRVLWLRQ�RU�GHVFULSWLRQ`��2QO\�WKH�ILUVW�RQH�LV�PDQGDWRU\�� 6SHFLILHG� E\����� 'HSHQGLQJ� RQ� WKH� IXQFWLRQDOLW\� W\SH�� LW� LV� VSHFLILHG� E\� LWV� 1HW�YDOXHV�RU�E\�WKH�6LJQDO�DQG�EDFNJURXQG�YDOXHV��LQWHQVLWLHV���RU�E\�VXSSO\LQJ�WKH��[�\��FRRUGLQDWHV�DQG�RU�WKH�JULG�SRVLWLRQ��SRVLWLRQ�IHDWXUH��� 6SHFLILFDWLRQ�PHWKRG��'HVFULEH�WKH�IXQFWLRQDOLW\��RU�PHDQLQJ��� )XQFWLRQDOLW\��7KHVH�ODEHOV�FRUUHVSRQG�WR�WKH�GHVFULSWLRQ�XVHG�E\�WKH�DSSOLFDWLRQ�LQ�WKH�ORDG�VWHS�� +RW�.H\��7KH�NH\�XVHG�WR�DVVLJQ�D�JLYHQ�IXQFWLRQDOLW\�� 'HVFULSWLRQ��D�FRPPHQW�DERXW�WKH�IXQFWLRQDOLW\�

)LJ�����VOLGH YLHZ������/DEHO�QDPHV�����/DEHO�YDOXHV

�
�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
)XQFWLRQDOLW\�7\SH 6SHFLILHG�E\��� 6SHFLILFDWLRQ�PHWKRG )XQFWLRQDOLW\ +RW��.H\� 'HVFULSWLRQ7$5*(7 7 1HW�LQWHQVLW\�YDOXH�LQ�WKH�WDUJHW�FKDQQHO�1HW�9DOXHV &21752/ & 1HW�LQWHQVLW\�YDOXH�LQ�WKH�FRQWURO�FKDQQHO�7$5*(7�6,* $ 6LJQDO�LQWHQVLW\�YDOXH�LQ�WKH�WDUJHW�FKDQQHO�7$5*(7�%.* 5 %DFNJURXQG�LQWHQVLW\�YDOXH�LQ�WKH�WDUJHW�FKDQQHO&21752/�6,* 2 6LJQDO�LQWHQVLW\�YDOXH�LQ�WKH�FRQWURO�FKDQQHO�
,QWHQVLWLHV�PDQGDWRU\� ���RQH� DQG�RQO\�RQH�RI���� 6LJQDO� DQG�EDFNJURXQG�YDOXHV &21752/�%.* 1 %DFNJURXQG�LQWHQVLW\�YDOXH LQ�WKH�FRQWURO�FKDQQHO�; ; ;� &RRUGLQDWH� �UHODWLYH� WR� WKH� JULG� ZKHQ� LW� LV�VSHFLILHG���$�QDWXUDO�QXPEHU��LQWHJHU������&RRUGLQDWHV < < <� &RRUGLQDWH� �UHODWLYH� WR� WKH� JULG� ZKHQ� LW� LV�VSHFLILHG���$�QDWXUDO�QXPEHU��LQWHJHU������3RVLWLRQ��RSWLRQDO� ����RQH�RU�ERWK�RI���� *ULG *5,' * *ULG�1XPEHU��$�QDWXUDO�QXPEHU��LQWHJHU������'HVFULSWLRQ�RSWLRQDO� 'HVFULSWLRQ 7KH� GHVFULSWLRQ�QDPH (17(5 7DNH�WKH�ODEHO�YDOXHV�DV�D�GHVFULSWLRQ�

7DEOH����$YDLODEOH�IXQFWLRQDOLWLHV�IRU�HDFK�ODEHO�,W� LV� QRWHZRUWK\� REVHUYH� WKDW� WR� DVVLJQ� IXQFWLRQDOLW\� LW� LV� QHFHVVDU\� WR� LQWURGXFH� D GHVFULSWLRQ� QDPH� �ODEHO�YDOXH��� 7KLV� DVVRFLDWLRQ� LV� PDLQWDLQHG� DORQJ� WKH� SURFHVV�� 'XULQJ� WKH� ³VDYH´� VWHS� WKH� XVHU� FDQ� GHFLGH�ZKDW�GHVFULSWLRQV�ZLOO�EH�LQFOXGHG�LQ�WKH�RXWSXW�
������� $VVLJQLQJ�IXQFWLRQ�WR�ODEHOV
7KHUH�DUH�WKUHH�PHWKRGV�WR�DVVLJQ�IXQFWLRQ�WR�D�JLYHQ�FHOO���� $VVLJQDWLRQ�.H\V�� 7KH� KRW� NH\V� GHVFULEHG� LQ� WKH� WDEOH� DUH� WKH� IDVWHVW�PHWKRG� WR�DVVLJQ�IXQFWLRQ�WR�WKH�FXUUHQW�DFWLYH�ODEHO��� &HOO� PHQX�� 3UHVV� WKH� ULJKW� EXWWRQ� RQ� D� JLYHQ� FHOO� DQG� D� SRS�XS� PHQX� EHFRPHV�DYDLODEOH��8VH�WKH�FXUVRU�RU�WKH�PRXVH�WR�VHOHFW�WKH�IXQFWLRQ�WR�EH�DVVLJQHG��� /DEHO�PHQX��%\�FOLFNLQJ�RQ�WKH�ODEHO�QDPH�WKH�IXQFWLRQ�LV�DVVLJQHG�WR�DOO�WKH�VOLGHV�,W�LV�DOVR�SRVVLEOH�GR�QRW�DVVLJQ�IXQFWLRQDOLW\�WR�FHUWDLQ�FHOOV��XQXVHG���1H[W�SLFWXUHV�VKRZQ�WKH�FHOO�DQG�ODEHO�PHQXV��

)LJ�����&HOO�0HQX� )LJ�����/DEHO�0HQX�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
������� (QGLQJ�WKH�ORDG�6WHS��WKH�VOLGH VWUXFWXUH
:KHQ�DOO� WKH� VOLGHV KDYH� EHHQ� ORDGHG�DQG� WKH�PDQGDWRU\� IXQFWLRQDOLWLHV� DVVLJQHG� WR� HDFK�VOLGH�� WKH�ORDG�VWHS�FDQ�EH�ILQLVKHG��$W� WKLV�SRLQW�� LI�WKH�SRVLWLRQ�IXQFWLRQDOLWLHV�KDYH�EHHQ�GHILQHG��WKH�DSSOLFDWLRQ�QHHG�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�VWUXFWXUH�RI�WKH�VOLGH�
7KLV� VOLGH� VWUXFWXUH� FDQ� QRW� EH� GLUHFWO\� GHGXFHG� E\� WKH� DSSOLFDWLRQ� GXH� WR� WKH� SRVLWLRQDO�LQGLFHV�FDQ�EH�QXPEHUHG�IURP���RU�IURP���DQG�WKH� JULGV FDQ�DOVR�EH�QXPEHUHG�LQ�VHYHUDO�ZD\V��7KH�IROORZLQJ�GLDORJ�ER[�LV�XVHG�WR�LQWURGXFH�WKH�VOLGH VWUXFWXUH�

�� 7LWOH��7KH�QDPH�RI�WKH�VOLGH WR�EH�VWUXFWXUHG��� &RRUGLQDWHV�UDQJH��1HHG�WR�EH�XVHU�GHILQHG�VLQFH�WKH�RULJLQ�RI�FRRUGLQDWHV�FDQ�EH���RU���LQ�GHSHQGHQFH�RI�WKH�SURJUDP�XVHG�WR�DQDO\]H�WKH�VFDQ�LPDJH���� %DVH�YDOXHV��7KHUH�LV�D�³EDVH�YDOXH´�IRU�HDFK�FRRUGLQDWH�DQG�IRU�WKH�QXPEHULQJ�RI�JULGV�� 7KH� GHIDXOW� YDOXH� LV� WKH�PLQLPXP�YDOXH� LQ� HDFK� UDQJH� �DOWKRXJK� WKLV� YDOXH�FRXOG�EH�GLIIHUHQW�ZKHQ�HPSW\�URZV�RU�FROXPQV�DUH�SUHVHQW���� *ULGV GLVWULEXWLRQ��,QIRUPDWLRQ�QHHGHG�WR�GHGXFH�WKH�VSDWLDO�JULG�GLVWULEXWLRQ��� *ULGV RUGHU��*ULGV�FDQ�EH�RUJDQL]HG�IURP�OHIW�WR�ULJKW�DQG�WRS�WR�GRZQ��URZ�PDMRU��RU�IURP�WRS�WR�GRZQ�DQG�OHIW�WR�ULJKW��FROXPQ�PDMRU���� 'LVWULEXWLRQ� 6L]H�� ,V� WKH� PD[LPXP� QXPEHU� RI� SRVVLEOH� DOLJQPHQWV�� DQG� LW�FRUUHVSRQG�ZLWK�WKH�ZLGWK�LQ�URZ�PDMRU�RU�WKH�KHLJKW�LQ�FROXPQ�PDMRU�
1H[W�H[DPSOHV�ZLOO� LOOXVWUDWH� WKH�GLIIHUHQW�RSWLRQV�DYDLODEOH� LQ� WKH�GLDORJ�ER[��/HWV�EH�WKH�IROORZLQJ�GDWD�VHW��RQO\�WKH�SRVLWLRQ�ODEHO�DUH�VKRZQ��

��

��
�

�

)LJ�����'LDORJ�ER[�WR GHVFULEH�WKH�VOLGH�VWUXFWXUH�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
*HQ ; < *ULG *HQ ; < *ULG$ � � � . � � �% � � � / � � �& � � � 0 � � �' � � � 1 � � �( � � � 2 � � �) � � � 3 � � �* � � � 4 � � �+ � � � 5 � � �, � � � 6 � � �- � � � 7 � � �

%HFDXVH�WKH�PLQLPXP�YDOXH�LV����ZH�FKRRVH���DV�%DVH�YDOXH�DQG�IRU�WKH�JULG�GLVWULEXWLRQ��URZ�PDMRU ZLWK��ZLGWK����7KXV��WKH�JHQH�SRVLWLRQ�ZLOO�EH�
$ % ( )& ' * +
, - 0 1. / 2 3
4 56 7

,I�ZH�FKDQJH�WKH�ZLGWK�WR����WKH�RUJDQL]DWLRQ�ZLOO�EH�
$ % ( ) , -& ' * + . /
0 1 4 52 3 6 7

8VLQJ�FROXPQ�PDMRU�ZLWK�KLJK ���WKH�GDWD�VHW�LV�GLVWULEXWHG�DV�IROORZ�
$ % , - 4 5& ' . / 6 7
( ) 0 1* + 2 3

+RZHYHU��LI�WKH�EDVH�RI�FRRUGLQDWH�;�ZHUH����WKH�ILUVW�YDOXHV�ZLOO�EH�WDNHQ�DV�HPSW\��GXH�WR�WKH�GDWD�VWDUW�LQ�����UHVXOWLQJ��ZLWK�URZ�PDMRU RI�ZLGWK����



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
$ % ( )& ' * +
, - 0 1. / 2 3
4 56 7

)LQDOO\��XVLQJ�EDVH���IRU�WKH�JULG�� WKHQ��WKH�ILUVW�JULG�ZLOO�EH�HPSW\��WKH�QXPEHU���ZLWKRXW�GDWD��
$ %& '

( ) , -* + . /
0 1 4 52 3 6 7



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
���� 6OLGHV�9LVXDOL]DWLRQ
7KLV�VHFWLRQ�LV�GHYRWHG�WR�WKH�GLIIHUHQW�VOLGH�YLVXDOL]DWLRQ�SURFHGXUHV��DQG�KRZ�WKH\�FDQ�EH�JURXSHG�� VHOHFWHG�� HWF�� 6RPH� RI� WKHVH� DFWLRQ� DUH� QHFHVVDU\� WR� DOORZ� DQ� RSHUDWLRQ� WR� EH�DSSOLHG�RYHU�D�JLYHQ�VWDWH��6LQFH�WKH�VWDWH�RUJDQL]DWLRQ�LV�D�VWDFN��WKH�ODVW�VWDWH�LV�WKH�RQO\�DYDLODEOH�±DW�D�JLYHQ�WLPH� WR�GHDO�ZLWK��,Q�IDFW��DOO�ZH�DUH�JRLQJ�WR�GHVFULEH�LV�RQO\�DSSOLHG�RYHU�WKH�ODVW�VWDWH�LQ�WKH�VWDFN��WKH�FXUUHQW�VWDWH������ 6FUHHQ�/D\RXW
1H[W�SLFWXUH�VKRZV�WKH�VFUHHQ�OD\RXW�DQG�WKH�PDLQ�HOHPHQWV�LQ�WKH�VWDWH�YLHZ�

7KH� YLHZ� LV� FRPSRVHG� E\� D� YLVXDOL]DWLRQ� PDWUL[�� (DFK� URZ� FRUUHVSRQGLQJ� WR� RQH� VWDWH��EHLQJ� WKH� ODVW� WKH� FXUUHQW VWDWH� �IURP� WRS� WR� GRZQ��� DQG� WKH� RQO\� RQH� RYHU� ZKLFK� WKH�SURFHGXUHV�DUH�DSSOLHG��$W�WKH�VDPH�WLPH��HDFK�URZ�LV�FRPSRVHG�E\�RQH�YLHZ�IRU�HDFK�RI�WKH�GLIIHUHQW� VOLGHV WKDW� FRQIRUP� WKH� VWDWH��6RPH�SURFHGXUHV�FDQ�FKDQJH� WKH�QXPEHU�RI� VOLGHVIURP�RQH�VWDWH�WR WKH�QH[W��7KH�GLIIHUHQW�HOHPHQWV�VKRZQ�LQ�WKH�SLFWXUH�DUH�

)LJ�����6FUHHQ�OD\RXW�DQG�YLVXDOL]DWLRQ�VWHSV�
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3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
�� 3URMHFW�WRRO�EDU�� �VHH�EHORZ��� WR�FUHDWH�D�QHZ�SURMHFW��RSHQ�DQ�H[LVWLQJ�SURMHFW�RU�VDYH�WKH�FXUUHQW�SURMHFW��� 0HQX��WR�VHOHFW�SURFHGXUHV��WKDW�DUH�DOVR�DYDLODEOH�LQ�WKH�WRROV�EDU��VHH�DERYH���� 7RROV�EDU�WR�RSHUDWH�RYHU�WKH�FXUUHQW�VWDWH��&RQWDLQV�DFWLRQV�WR�EH�DSSOLHG�RYHU�WKH�FXUUHQW�VWDWH��7KH�IROORZLQJ�PDLQ�WDVN�FDQ�EH�XVHG��GHOHWH�VWDWH��SUHSDUDWLRQ�RI�RQH�RSHUDWLRQ��VWHSV��RSHUDWLRQ�RYHU�WKH�VWDWH��DQG�VDYLQJ�GDWD��� 7RROV�EDU�IRU�YLVXDOL]DWLRQ�DQG�VHOHFWLRQ��&RQWDLQV�DFWLRQV�UHODWHG�WR�YLVXDOL]DWLRQ�DQG�VHOHFWLRQ��,V�FRPSRVHG�E\�YLVXDOL]DWLRQ�W\SH��YLVXDOL]DWLRQ�FKDQQHO��]RRPV�DQG�VHOHFWLRQ��� 6OLGHV�YLVXDOL]DWLRQ�LQ�WKH�SUHYLRXV�VWDWHV��IRU�YLVXDOL]DWLRQ�RI�VWDWHV�GLIHUHQW�WKDQ�WKH� DFWLYH� �ODVW� URZ��� $Q\� FKDQJH� RQ� WKH� YLVXDOL]DWLRQ� PRGH� QRW� RQO\� DIHFW� WKH�FXUUHQW�VWDWH��EXW�DOVR�WKH�SUHYLRXV��� 6WHS�QXPEHU�DQG�RSHUDWLRQ�QDPH��LV�WKH�WLWOH�DVVLJQHG�WR�HDFK�VWDWH�DQG�LV�IRUPHG�E\� D� FRUUHODWLYH� QXPEHU� �VWDWH� �� FRUUHVSRQG� WR� WKH� ORDG� VWHS�� DQG� WKH� DFWLRQ�SURGXFLQJ�WKDW�VWDWH��� 9LHZLQJ� VOLGHV RI� WKH�FXUUHQW� VWDWH��/DVW� URZ�RI�YLHZV�FRUUHVSRQG� WR� WKH�FXUUHQW�VWDWH��WR�ZKRP�ZLOO�DIHFW�WKH�DFWLRQV���� 6OLGH�QDPH��,V�GLVSOD\HG�LQ�WKH�ERWWRP�SDUW�RI�WKH�YLHZ��7KLV�QDPH�LV�FDUULHG�DORQJ�WKH�GLIIHUHQW�VWDWHV��� 5HSOLFDWHG�3RLQWV��)RU�WKH�LQWUDVOLGH UHSOLFDWLRQ�RSHUDWLRQV�LW�LV�QHFHVVDU\�WR�JURXS�SRLQWV� IRUPLQJ� UHSOLFDWLRQ� VHWV�� (DFK� UHSOLFDWLRQ� VHW� FRUUHVSRQG� WR� D�PHDVXUH� WKDW�KDYH� EHHQ� WDNHQ� VHYHUDO� WLPHV� �D� UHSOLFDWHG� SRLQW���7KLV� QXPEHU� LV� WKH� QXPEHU� RI�UHSOLFDWLRQ VHWV�LQ�WKH�VOLGH���� 6OLGH�PDUN��VOLGHV FDQ�EH�PDUNHG��7KHVH�PDUNV�DUH�XVHG�LQ�VRPH�DFWLRQV��VXFK�DV�LQ�WKH�G\H�VZDS��WR�UHSUHVHQW�G\HV�KDV�EHHQ�LQWHUFKDQJHG��� 6OLGH� JURXS�� LQ� VRPH� DFWLRQV� VXFK� DV� WKH� G\H�VZDS LW� LV� QHFHVVDU\� WR� JURXS� WKH�VOLGHV������ 9LHZLQJ�W\SHV

7KH�GLIIHUHQW�W\SH�RI�YLVXDOL]DWLRQ�KDV�EHHQ�JURXSHG�LQ�WKH�YLHZLQJ�WRROEDU�

7KH�LFRQV��IURP�OHIW�WR�ULJKW�DUH�� 6OLGH�YLHZ�� ,W� LV� D�V\QWKHWLF� LPDJH��EXLOW�XS�IURP� WKH�DYDLODEOH�GDWD��:KHQ�GDWD�DUH�QRW�DYDLODEOH��WKH�VSRW�LV�GUDZQ�ZLWK�D�JUH\�PDUN� &RKHUHQW�VOLGH YLHZ��,W�LV�D�V\QWKHWLF�LPDJH��EXLOW�XS�IURP�WKH�FRKHUHQW�GDWD��7KLV�PHDQV�WKDW�QHJDWLYH�LQWHQVLWLHV�DQG�QRW�DYDLODEOH�GDWD�DUH�QRW�VKRZQ�� 6OLGH�YLHZ�ZLWK�TXDOLW\� 7KH�TXDOLW\�YDOXH��VXSSOLHG�E\�UHSOLFDWLRQ�DOJRULWKPV��LV�VKRZQ�LQ�EOXH�LQ�WKLV�YLHZ�

)LJ�����9LHZLQJ�W\SH�RSWLRQV�LQ�WKH�WRROV�EDU�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
� $0�*UDSK� GLVSOD\�WKH�SRLQWV�E\�LQWHQVLW\�$��D[LV�[��DQG�FRORU�0��D[LV�\���7KLV�JUDSK�DOORZV� WR�HVWDEOLVK� WKH�GHSHQGHQF\�RI� WKH�FRORU�ZLWK�UHVSHFW� WKH� LQWHQVLW\��ZKLFK�LV�LQ�IDFW��RQH�RI�WKH�PRVW�W\SLFDO�SUREOHPV�LQ�QRUPDOL]DWLRQ�DSSOLFDWLRQV�� $0�*UDSK�E\�EORFNV��'LVSOD\�WKH�$0�JUDSK�IRU�HDFK�RI�WKH�EORFNV�LQ�ZKLFK�WKH�VOLGH�LV�GLYLGHG��E\�GHIDXOW�XVLQJ�WKH�JULG����7KLV�JUDSK�DOORZV�LGHQWLI\�YDULDWLRQV�EHWZHHQ�WKH�GLIIHUHQW�]RQHV�RI�WKH�VOLGH�� 5*�*UDSK�� 'LVSOD\� WKH� SRLQW� IURP� WKH� UHG� FKDQQHO� 5� �D[LV� [�� DQG� WKH� JUHHQ�FKDQQHO�*��D[LV�\���7KH�HOHFWLRQ�IRU�WKH�FKDQQHOV�LV�DOZD\V�UHG�IRU�WKH�WDUJHW�DQG�JUHHQ�IRU�FRQWURO�� %R[�*UDSK��$� ER[� JUDSK� GLVSOD\V�ZKHUH�KDOI� RI� WKH�GDWD� DUH� FRQFHQWUDWHG� DQG�PDNHV� DQ� HVWLPDWLRQ� RI� WKH� SRVVLEOH� YDULDWLRQ�� VKRZLQJ� WKH� GDWD� RXW� RI� UDQJH�LQGHSHQGHQWO\��7KLV� JUDSK� LV� SHUIRUPHG� IRU� HDFK� EORFN� LQ� WKH� VOLGH�� DQG� DOORZV�YLVXDOLVH�WKH�GLIIHUHQFHV�LQ�UDQJH�IRU�HDFK�EORFN�� 9DOXHV� GHQVLW\�� 'LVSOD\� WKH� SUREDELOLW\� GHQVLW\� FXUYH� RI� WKH� FRORXU� YDOXH�GLVWULEXWLRQ��,GHDOO\�WKLV�YDOXHV�VKRXOG�EH�FHQWUHG�DURXQG�FHUR�LQ�WKH�QRUPDO�IRUP�� %\�EORFN�9DOXHV�GHQVLW\�� WKH�VDPH�DV�WKH�SUHYLRXV�JUDSK��IRU�HDFK�EORFN�LQ�WKH�VOLGH��7KLV�DOORZV�WR�VWXG\�WKH�HIIHFW�RI�WKH�SRVLWLRQ�LQ�WKH�VOLGH�� ,QWHQVLW\�,QWHQVLW\�*UDSK��&RPSDUHV�WKH�LQWHQVLW\�EHWZHHQ�WZR�VOLGHV��JLYLQJ�DQ�DSSUR[LPDWH� LGHD� DERXW� WKH� TXDOLW\� RI� WKH� GRXEOH�VFDQ� DQG� GDWD� GHSHQGHQFLHV�EHWZHHQ�WKHP�� 6FDWWHU�SORW�RI�UHSOLFDWHV��:KHQ�VHYHUDO�SRLQWV�KDV�EHHQ�JURXSHG�LW�LV�SRVVLEOH�LWV�YLVXDOL]DWLRQ�ZLWK�UHVSHFW�WR�WKH�DYHUDJH�RI�WKH�ZKROH�VHW��,GHDOO\�WKH\�VKRXOG�EH�GLVWULEXWHG�DURXQG�WKH�ELVHFW�� 6WDQGDUG�GHYLDWLRQ�RI�WKH�UHSOLFDWHV��VKRZV�WKH�6'�IRU�HDFK�UHSOLFDWLRQ�VHW�ZLWK�UHVSHFW�WR�WKH�DYHUDJH�YDOXH��,GHDOO\�WKH\�VKRXOG�VKRZ�D�OLQHDU�UHODWLRQVKLS�� 5HSOLFDWHV�FRUUHODWLRQ��'LVSOD\�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�WZR�FKDQQHOV��WDUJHW�DQG�FRQWURO��IRU�HDFK�UHSOLFDWLRQ�JURXS��,GHDOO\�LW�VKRXOG�EH���� 1RUPDOLW\� RI� UHSOLFDWHV�� &RPSXWH� WKH� GLVWULEXWLRQ� IXQFWLRQ� IRU� HDFK� RI� WKH�UHSOLFDWH� VHWV� DQG� GUDZQ� LW� ZLWK� UHVSHFW� WR� WKH� QRUPDO� GLVWULEXWLRQ�� ,GHDOO\ LW�VKRXOG�EH�D�LGHQWLW\�IXQFWLRQ��WKLV�LV�WR�VD\��LW�VKRXOG�PRYH�DORQJ�WKH�ELVHFW�

7KH�GHIDXOW�YLHZLQJ�LV�WKH�$0�JUDSK��KLJKOLJKWHG�LQ�WKH�SUHYLRXV�SLFWXUH��
������� 6OLGH�YLHZ
,V� D� V\QWKHWLF� UHFRQVWUXFWLRQ� RI� WKH� VOLGH� LPDJH�� IURP� WKH� DYDLODEOH� GDWD�� ,I� GDWD� DUH� QRW�DYDLODEOH� IRU� D� JLYHQ� VSRW� D� JUH\� PDUN� LV� VHW�� 7KH� EORFN� VWUXFWXUH� RI� WKH� VOLGH� LV� DOVR�GLVSOD\HG��7KH�OD\RXW�RI�WKLV�YLHZ�LV�VKRZQ�LQ�WKH�QH[W�SLFWXUH�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
%OXH�OLQHV�DUH�XVHG�WR�GLYLGH�WKH� VOLGH� LQ� EORFNV� �LQLWLDOO\�WKH\� FRUUHVSRQG� WR� WKH� JULG�VSHFLILHG� GXULQJ� WKH� ³ORDG�VWHS´��� 'HWDLOHG� LQIRUPDWLRQ�IRU� HDFK�SRLQW� LV�VXSSOLHG� LQ�D�ER[��ZKHQ�WKH�FXUVRU�LV�VHW�RYHU� WKH� SRLQW� �VHH� QH[W�SLFWXUH��

7KH�GLVSOD\HG�ILHOGV�PHDQV�� 6SRW��7KH�VSRW�QXPEHU�� 7DUJHW��,QWHQVLW\�LQ�WKH�WDUJHW�FKDQQHO��UHG���ILUVW�WKH�QHW�YDOXH��WKHQ��LQ�EUDFNHWV��WKH�VLJQDO�DQG�WKH�EDFNJURXQG�� &RQWURO�� ,QWHQVLW\� LQ� WKH� FRQWURO� FKDQQHO� �JUHHQ��� ILUVW� WKH� QHW� YDOXH�� WKHQ� �LQ�EUDFNHWV��WKH�VLJQDO�DQG�WKH�EDFNJURXQG��� 5��/RJ�RI�WKH�QHW�LQWHQVLW\�LQ�WKH�WDUJHW�FKDQQHO��ZKHQ�SRVLWLYH�� *��/RJ�RI�WKH�QHW�LQWHQVLW\�LQ�WKH�FRQWURO�FKDQQHO��ZKHQ�SRVLWLYH��� $��ORJDULWKP�RI�JHRPHWULFDO�DYHUDJH�LQWHQVLW\�>$ ����5�*�@

)LJ�����$VVRFLDWHG�LQIRUPDWLRQ�IRU�HDFK�VSRW�

)LJ� ���6OLGH 9LHZ

%OXH� OLQHV�GLYLGH� WKH�EORFNV�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
� 0��ORJDULWKP�RI�WKH�UDWLR�LQWHQVLW\�0 �5�*��� ;��[�FRRUGLQDWH�LQ�WKH�VOLGH�� <��\�FRRUGLQDWH�LQ�WKH�VOLGH�� *ULG��*ULG�QXPEHU�DQG�SRVLWLRQ�LQVLGH�WKH�JULG�� 4XDOLW\��VSRW�TXDOLW\� 7DJV��1DPH�RI�WKH�ODEHOV�DVVRFLDWHG�WR�WKLV�VSRW�DQG�LWV�YDOXHV

:KHQ�D�SRLQW�EHORQJV� WR�D� UHSOLFDWLRQ�VHW� WKH�DGGLWLRQDO� LQIRUPDWLRQ�FRUUHVSRQGLQJ� WR� WKH�UHSOLFDWLRQ�VHW�LV�DOVR�GLVSOD\HG�

7KHVH�YDOXHV�DUH�� 5HSOLFDWLRQ�VHW��7KH�QXPEHU�RI�WKH�UHSOLFDWLRQ�VHW�� 6SRWV��7KH�QXPEHU�RI�SRLQWV�LQ�WKH�UHSOLFDWLRQ�VHW�� 7DUJHW�� $YHUDJH� DQG� VWDQGDUG� GHYLDWLRQ� RI� WKH� UHSOLFDWLRQ� VHW� IRU� WKH� WDUJHW�LQWHQVLW\� &RQWURO�� $YHUDJH� DQG� VWDQGDUG� GHYLDWLRQ� RI� WKH� UHSOLFDWLRQ� VHW� IRU� WKH� FRQWURO�LQWHQVLW\�� &RUUHODWLRQ��EHWZHHQ�WKH�WDUJHW�DQG�FRQWURO�LQWHQVLW\�YDOXHV�LQ�WKH�UHSOLFDWLRQ�VHW�
������� &RKHUHQW�VOLGH�YLHZ
6LPLODU�WR�WKH�SUHYLRXV�YLHZ�EXW�RQO\�FRKHUHQW�GDWD�DUH�GLVSOD\HG��7KLV�PHDQV�WKDW�QHJDWLYH�LQWHQVLWLHV�DQG�QRW�DYDLODEOH�GDWD�DUH�QRW�VKRZQ�
'HWDLOHG�LQIRUPDWLRQ�IRU�HDFK�SRLQW�LV�DOVR�DYDLODEOH�WKURXJK�WKH�PRXVH�SRLQWHU�

)LJ�����$VVRFLDWHG�LQIRUPDWLRQ�IRU�D�UHSOLFDWLRQ�VHW�

6SRWV� ZLWK�QR�FRKHUHQW�YDOXHV



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������

������� 6OLGH�YLHZ�ZLWK�4XDOLW\
7KH�UHSOLFDWLRQ�DOJRULWKPV�LQFOXGH�D�TXDOLW\�PHDVXUH�DERXW�UHVXOWV��7KLV�YDOXH�LV�VKRZQ�LQ�EOXH�LQ�WKH�³YLHZ�RI�TXDOLW\´��LW�LV�DOVR�GLVSOD\HG�IRU�WKH�VSRW�LQ�ZKLFK�WKH�SRLQWHU�LV��

+LJK� 4XDOLW\� 3RLQWV���EOXH�
/RZ� 4XDOLW\� 3RLQWV��RWKHU�WKDQ�EOXH�

)LJ�����6OLGH�YLHZ�ZLWK�TXDOLW\�LQIRUPDWLRQ



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
������� $0�*UDSK
'LVSOD\� WKH� SRLQWV� LQ� LQWHQVLW\�$� �D[LV� [�� DQG� FRORXU�0� �D[LV� \�� FRRUGLQDWHV�� 7KLV� JUDSK�DOORZV�WR�HVWDEOLVK�WKH�GHSHQGHQF\�RI�WKH�FRORXU�ZLWK�UHVSHFW�WKH�LQWHQVLW\��ZKLFK�LV�LQ�IDFW��RQH�RI�WKH�PRVW�W\SLFDO�SUREOHPV�VROYHG�E\�QRUPDOL]DWLRQ�

�� 0D[LPXP�YDOXH�RI�0��ZKHUH�0�LV�WKH�ORJ�RI�WKH�FKDQQHO�LQWHQVLW\�UDWLR��ORJ��5�*���� 1XPEHU� RI�SRLQWV� LQ� WKH� JUDSK�� ILOWHUHG� IURP� WKH� LQLWLDO� VHW� RU� LQ� WKH� VXFFHVVLYH�VWHSV���� 0LQLPXP�YDOXH�RI�0���� 0LQLPXP�YDOXH�RI�$��ZKHUH�$�LV�WKH�ORJ�RI�WKH�SURGXFW�LQWHQVLW\�LQ�ERWK�FKDQQHOV��� 1XPEHU�RI�SRLQWV�QRW�UHSUHVHQWHG��7KRVH�VSRWV�ZKLW�QHJDWLYH�LQWHQVLWLHV�RU�ZLWK�XQGHILQHG�ORJ�DUH�QRW�VKRZQ��� 0D[LPXP�9DOXH�RI�$��IURP�WKH�VSRWV�UHSUHVHQW�LQ�WKH�JUDSK�
'LIIHUHQW� YLHZV� DUH� DOVR� DYDLODEOH� IRU� SUH�FRPSXWHG� YDOXHV�� 7KH� ILWWLQJ� RI� WKH� FRUUHFWLRQ�UDWLR FDQ�EH�GLUHFWO\�REVHUYHG�IURP�WKH�GDWD�

)LJ�����$0�*UDSK�ZLWK�DGMXVW�

)LJ�����$0�*UDSK

�

��
�

�
�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
7KHUH�LV�DOVR�DYDLODEOH�D�SUH�YLHZ�RI�WKH�WKUHVKROGV�XVHG�LQ�WKH�ILOWHULQJ�VWHSV��DV�VKRZQ�LQ�WKH�QH[W�SLFWXUH

�� 0LQLPXP�YDOXH�WKUHVKROG� LQ�WKH�WDUJHW�FKDQQHO��7KRVH�SRLQWV�ZLWK� WDUJHW�YDOXH�OHVW�WKDQ�WKH�WKUHVKROG�ZLOO�EH�UHPRYHG�LQ�WKH�ILOWHULQJ�RSHUDWLRQ��� 0D[LPXP�UDWLR� WKUHVKROG��3RLQWV�ZLWK� UDWLR�YDOXH� JUHDWHU� WKDQ� WKUHVKROG�ZLOO�EH�GHOHWHG�LQ�WKH�ILOWHULQJ�RSHUDWLRQ��� 0LQLPXP� UDWLR� WKUHVKROG�� 3RLQWV� ZLWK� UDWLR� YDOXH� OHVV� WKDQ� WKUHVKROG� ZLOO� EH�GHOHWHG�LQ�WKH�ILOWHULQJ�RSHUDWLRQ��� 0LQLPXP�YDOXH�WKUHVKROG�LQ�WKH�FRQWURO�FKDQQHO��7KRVH�SRLQWV�ZLWK�WDUJHW�YDOXH�OHVW�WKDQ�WKH�WKUHVKROG�ZLOO�EH�UHPRYHG�LQ�WKH�ILOWHULQJ�RSHUDWLRQ��� 0LQLPXP�LQWHQVLW\�YDOXH�WKUHVKROG��3RLQWV�ZLWK�YDOXH�OHVV�WKDQ�WKUHVKROG�ZLOO�EH�UHPRYHG�GHOHWHG��LQ�WKH�ILOWHULQJ�RSHUDWLRQ�
������� $0�*UDSK�E\�EORFNV
'LVSOD\�WKH�$0�JUDSK�IRU�HDFK�RI�WKH�EORFNV�LQ�ZKLFK�WKH�VOLGH�LV�GLYLGHG��E\�GHIDXOW�XVLQJ�WKH�JULG����7KLV�JUDSK�DOORZV�LGHQWLI\�YDULDWLRQV�EHWZHHQ�WKH�GLIIHUHQW�]RQHV�RI�WKH�VOLGH�

)LJ�����$0�*UDSK�DQG�7KUHVKROGV�IRU�ILOWHULQJ�

�
�

�
��



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������

������� 5*�*UDSK
'LVSOD\V�WKH�SRLQWV�IURP�WKH�UHG�FKDQQHO�5��D[LV�[��DQG�WKH�JUHHQ�FKDQQHO�*��D[LV�\���7KH�HOHFWLRQ�IRU�WKH�FKDQQHOV�LV�DOZD\V�UHG�IRU�WKH�WDUJHW�DQG�JUHHQ�IRU�FRQWURO��7KLV�JUDSK�LV�D�URWDWHG�YHUVLRQ�RI�WKH�$0�JUDSK��KLJKOLJKWLQJ�WKH�FRPSRVLWLRQ�RI�HDFK�VSRW�LQ�ERWK�FKDQQHOV

������� %R[�*UDSK�
)LJ�����5*�JUDSK�

)LJ�����6OLGH�YLHZ�DQG�UHODWHG�$0�JUDSK�E\�EORFNV��7KH�UHODWLRQVKLS�EHWZHHQ�ERWK�UHSUHVHQWDWLRQV�LDOVR�VKRZQ�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
$�ER[�JUDSK�GLVSOD\V�ZKHUH�DUH�FRQFHQWUDWHG�KDOI�RI�WKH�GDWD�DQG�PDNHV�DQ�HVWLPDWLRQ�RI�LWV�SRVVLEOH�YDULDWLRQ��VKRZLQJ�WKH�GDWD�RXW�RI�UDQJH�LQGHSHQGHQWO\��7KLV�JUDSK�LV SHUIRUPHG�IRU�HDFK�EORFN�LQ�WKH�VOLGH�ZKLFK�DOORZV�YLVXDOLVH�WKH�GLIIHUHQFHV�LQ�UDQJH�IRU�HDFK�]RQH�RI�WKH�VOLGH�

������� 9DOXHV�'HQVLW\
'LVSOD\V�WKH�SUREDELOLW\�GHQVLW\�FXUYH�RI�WKH�FRORXU�YDOXH�GLVWULEXWLRQ��,GHDOO\�WKLV�YDOXHV�VKRXOG�EH�FHQWUHG�DURXQG�FHUR�LQ�WKH� QRUPDO� IRUP�� 'HQVLW\� LV� D� UHODWLYH�PHDVXUH� LQ� VXFK� D� ZD\� WKDW� WKH�PD[LPXP�YDOXH�LV�DOZD\V���

������� %\�EORFN�YDOXHV�GHQVLW\

)LJ�����%R[�JUDSK�

7KH� ER[� FRQWDLQV� WKH�����RI�WKH�YDOXHV�

([WHUQDO� OLQHV� UHSUHVHQW�WKH� HVWLPDWHG� UDQJH� RI�YDOXHV�

3RLQWV� RXW� RI� WKH�HVWLPDWHG� UDQJH� DUH�VKRZQ�LQGHSHQGHQWO\

$� FHQWUDO� OLQH�SRLQWV� RXW� WKH�PHGLDQ�YDOXH

)LJ�����5DWLR�GHQVLW\�YDOXHV�GLVWULEXWLRQ�

)LJ�����5DWLR�GHQVLW\�YDOXHV�GLVWULEXWLRQ�E\�EORFNV



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
6LPLODU�WR�WKH�³GHQVLW\�YDOXHV´�JUDSK��EXW�FRPSXWHG�IRU�HDFK�EORFN�LQ�WKH�VOLGH��7KLV�DOORZV�WR�VWXG\�WKH�HIIHFW�RI�WKH�SRVLWLRQ�LQ�WKH�VOLGH�

�������� ,QWHQVLW\�,QWHQVLW\�*UDSK�KDOI�RI�WKH�GDWD
&RPSDUHV�WKH�LQWHQVLW\�EHWZHHQ�WZR�VOLGHV��JLYLQJ�DQ�DSSUR[LPDWH�LGHD�DERXW�WKH�TXDOLW\�RI�WKH�GRXEOH�VFDQ�DQG�GDWD�GHSHQGHQFLHV EHWZHHQ�WKHP��,Q�RUGHU�WR�XVH�WKLV�JUDSK��WZR�VOLGHV�PXVW�EH�JURXSHG�� DQG�SXW� D�PDUN� LQ�RQH�RI� WKHP��7KH�XWLOLW\�RI� WKLV� UHSUHVHQWDWLRQ� LV� IRU�VFDQV�RI�GLIIHUHQW�LQWHQVLW\�RI�WKH�VDPH�VOLGH��LQ�VXFK�D�ZD\�WKDW�LW�LV�SRVVLEOH�WR�REVHUYH�WKH�LQIOXHQFH�RI�WKH�VFDQQHU�DQG�WKH�QRQ�OLQHDU�EHKDYLRXU�RI�WKH�SKRWR�GHWHFWRUV�

�������� 6FDWWHU�3ORW�RI�UHSOLFDWHV
)LJ�����,QWHQVLW\�,QWHQVLW\�*UDSK�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
:KHQ� VHYHUDO� SRLQWV� KDV� EHHQ� JURXSHG� LW� LV� SRVVLEOH� LWV� YLVXDOL]DWLRQ�ZLWK� UHVSHFW� WR� WKH�DYHUDJH�RI�WKH�ZKROH�VHW��,GHDOO\�WKH\�VKRXOG�EH�GLVWULEXWHG�DURXQG�WKH�ELVHFW�

�������� 6WDQGDUG�GHYLDWLRQ�RI�UHSOLFDWHV
'LVSOD\V� WKH� 6'� IRU� HDFK� VHW� RI� UHSOLFDWHV�ZLWK� UHVSHFW� WR� WKH� DYHUDJH�� ,GHDOO\� WKH\�VKRXOG�VKRZ�D�OLQHDU�UHODWLRQVKLS

�������� 5HSOLFDWHV�&RUUHODWLRQ�
'LVSOD\V�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�WZR�FKDQQHOV��WDUJHW�DQG�FRQWURO��IRU�HDFK�UHSOLFDWLRQ�JURXS��,GHDOO\�LW�VKRXOG�EH���

)LJ�����6FDWWHULQJ�RI�UHSOLFDWHV

)LJ�����6WDQGDUG�GHYLDWLRQ�RI�UHSOLFDWHV�DJDLQVW�WKH�DYHUDJH�YDOXH�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������

�������� 1RUPDOLW\�RI�5HSOLFDWHV
&RPSXWH� WKH� GLVWULEXWLRQ� IXQFWLRQ� IRU�HDFK� RI� WKH� UHSOLFDWH� VHWV� DQG� GUDZQ� LW�ZLWK� UHVSHFW� WR� WKH� QRUPDO� GLVWULEXWLRQ��,GHDOO\� LW� VKRXOG� EH� D� LGHQWLW\� IXQFWLRQ��WKLV� LV� WR� VD\�� LW� VKRXOG�PRYH� DORQJ� WKH�ELVHFW�

����� 9LVXDOL]DWLRQ�&RQWUROV
������� 6OLGH�&KDQQHOV

)LJ�����&RUUHODWLRQ�DJDLQVW�WKH�UHSOLFDWHG�DYHUDJH

)LJ�����1RUPDOL]HG�GLVWULEXWLRQ�RI�UHSOLFDWHV�

)LJ���� &KDQQHO�6HOHFWLRQ



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
7KHUH�DUH�WZR�LQWHQVLW\�YDOXHV�DVVRFLDWHG�WR� HDFK�SRLQW�LQ�WKH�VOLGH��DQG�WKH\�FRUUHVSRQG�WR�PHDVXUHV� LQ� WKH� WZR� FKDQQHOV� RI� WKH� VFDQQLQJ� GHYLFH�� 6RPH� RI� WKH� SUHYLRXV� JUDSKV� FDQ�UHSUHVHQW�GDWD� IURP� WKH�WDUJHW�FKDQQHO�RU�IURP�WKH�FRQWURO�FKDQQHO��7R�VHOHFW�RQH�RU�RWKHU�FKDQQHO��DFWLRQ�EXWWRQV�DUH�DYDLODEOH�LQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�YLVXDOL]DWLRQ�WRROV�EDU�
,Q� DOO� WKH� SUHYLRXV� SLFWXUHV�� WKH� UHG� FKDQQHO� �WDUJHW�� KDYH� EHHQ� XVHG� �ZKHQ� WKH� FRQWURO�FKDQQHO�LV�VHOHFWHG��SRLQWV�ZLOO�EH�VKRZQ�LQ�JUHHQ��

������� =RRP 7KUHH�DFWLRQV�DUH�DYDLODEOH�LQ�WKH�WRROV�EDU�)URP�OHIW�WR�ULJKW�� =RRP�,Q���,QFUHDVH�WKH�YLHZV�VL]H� )XOO� 6FUHHQ� =RRP�� $GMXVW� WKH� YLHZ� VL]H� WR� WKH�VFUHHQ�VL]H�� =RRP�RXW��5HGXFH�WKH�YLHZ�VL]H��%RWK��]RRP�LQ DQG�]RRP�RXW DUH�ERXQGHG�LQ�WKH�VFDOH��DQG�ZKHQ�DFWLYH��WKH�]RRP VFDOH KDYH�HIIHFW�RYHU�DOO�YLHZV��QRW�RQO\�RYHU�WKH�ODVW�VWDWH�YLHZV��

)LJ�����5HSOLFDWHV�VFDWWHU�SORW�IRU�WKH�WZR�FKDQQHOV�

)LJ�����=RRP�$FWLRQV



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
��� 6HOHFWLRQ��JURXSV�DQG�6OLGH�PDUNV
����� 6OLGHV�VHOHFWLRQ

$Q\� VOLGH� RI� WKH� ODVW� VWDWH� FDQ� EH� VHOHFWHG� E\�FOLFNLQJ� RYHU� LWV� YLHZ�� ,Q� VRPH� YLVXDOL]DWLRQ�PRGHV�� ZKHUH� WKH� JUDSK� GRHV� QRW UHSUHVHQW� RQH�VOLGH� �L�H�� LQWHQVLW\�LQWHQVLW\� JUDSK�� LW� LV� QRW�SRVVLEOH�WR�XVH�WKLV�VHOHFWLRQ�PHWKRG�
7KH�VHOHFWLRQ�DFWLRQ�KDYH�EHHQ��JURXSHG�LQ�YLVXDOL]DWLRQ�WRROV�EDU��DUH��IURP�OHIW�WR�ULJKW�

� 6HOHFW�DOO�WKH�VOLGHV��RYHUFRPH�WKH�FXUUHQW�VHOHFWLRQ�DQG�VHOHFW�DOO�VOLGHV�� 8Q�VHOHFW�DOO�WKH�VOLGHV��RYHUFRPH�WKH�FXUUHQW�VHOHFWLRQ�DQG�VHW�RII�DOO�VOLGHV�� ,QYHUW�FXUUHQW�VHOHFWLRQ��&KDQJH�WKH�VHOHFW�PRGH�RI�WKH�VOLGHV��WXUQLQJ�RQ�WKH�RII�VOLGHV�DQG�YLFH�YHUVD������� *URXSLQJ�VOLGHV 6OLGHV�PDUNHG�DV� VHOHFWHG FDQ�EH�JURXSHG��7KHUH� LV�QRW� OLPLW�IRU�WKH�QXPEHU�RI�GLIIHUHQW�JURXSV�WKDW�FDQ�EH�IRUPHG��EXW�RQH�VOLGH� FDQ� RQO\� EHORQJ� WR� RQH� JURXS�� $FWLRQV� WR� SHUIRUP� WKH�JURXSLQJ�DUH�LQ�WKH�WRROV�EDU��IURP�OHIW�WR�ULJKW�
� *URXS� WKH� VHOHFWHG� VOLGHV�� 6HOHFWHG� VOLGHV� ZLOO� EH� JURXSHG�� ,I� D� JLYHQ� VOLGH�FXUUHQWO\�EHORQJV�WR�RWKHU�JURXS�LW�ZLOO�EH�PRYHG�IURP�LW�� 8Q�JURXS� SUHYLRXVO\� VHOHFWHG� VOLGHV�� 6HOHFWHG� VOLGHV ZLOO� EH� PRYHG� RXW� IURP�WKRVH�JURXSV�WKH\�FXUUHQWO\�EHORQJ�

*URXSLQJ�VOLGHV�LV�D�PDQGDWRU\�DFWLRQ�IRU�VSHFLILF�YLHZV��RSHUDWLRQV�DQG�VWHSV������ 6HWWLQJ�0DUNV�WR�VOLGHV
6OLGHV FDQ�EH�PDUNHG�DV�UHOHYDQW�VOLGHV�RU�DV�EHORQJLQJ�WR�D�SDUWLFXODU�FDWHJRU\�� 7KLV� DFWLRQ� LV� QHFHVVDU\� IRU� VRPH� YLHZV�� VWHSV� RU� SUH�FRPSXWLQJ� �L�H�� LQWHQVLW\�LQWHQVLW\��� ,W� LV� DYDLODEOH� IURP� WKH� WRROV�EDU��6WHS�WRROV�EDU��

)LJ�����6OLGH�VHOHFWLRQ�DFWLRQV�WRROV�EDU

)LJ�� ��� *URXSLQJ� DFWLRQV�WRROV�EDU�

)LJ�� ��� 0DUNLQJ�$FWLRQ



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
7KLV� DFWLRQ� FKDQJH� WKH� PDUN�VWDWH� RI� WKH� VHOHFWHG� VOLGH�� $OO� WKH� PDUNHG� VOLGHV LQ� WKLV�VHOHFWLRQ�ZLOO�EH�VZLWFKHG�WR�XQ�PDUNHG�DQG�YLFH�YHUVD��+RZHYHU��DQ�HDV\�DQG�IDVWHU�ZD\�LV�SURYLGHG�WKURXJK�WKH�OHIW�PRXVH�EXWWRQ�RYHU�WKH�PDUNHG�YLHZV�

)LJ�����0DUN�SRVLWLRQ�LQ�WKH�VOLGH�YLHZ�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
��� 3UH�3URFHVVLQJ
3UH�SURFHVVLQJ�DUH�SURFHGXUHV�SHUIRUPHG�RYHU�WKH�ODVW��FXUUHQW��VWDWH��7KH\�DUH�QHFHVVDU\�DV�D�SUHYLRXV�FRQGLWLRQ�WR�SURFHHG�ZLWK�DQ�RSHUDWLRQ�WKDW�SURGXFH�D�QHZ�VWDWH��VWHS�RSHUDWLRQ���3UH�SURFHVVLQJ�SURFHGXUHV�DUH�DYDLODEOH�IURP�WKH�YLHZV�WR�DOORZ�WKH�XVHU�D�YLVXDO�LQVSHFWLRQ�RI�GDWD�EHIRUH�SURFHHG�ZLWK�SUH�SURFHVVLQJ��3UH�SURFHVVLQJ�DFWLRQ�DUH�DOVR�DYDLODEOH�LQ�WKH�6WHS�WRROV�EDU�

)URP�OHIW�WR�ULJKW�� /RZHVV $GMXVW��)LWV�D�ORZHVV�FXUYH� WR�HVWLPDWH�±LQ�HDFK�EORFN� WKH�GHYLDWLRQ�RI�WKH� UDWLR� ZLWK� UHVSHFW� WR� ]HUR�� 7KLV� LV� D� QHFHVVDU\� DFWLRQ� SUHYLRXV� WR� WKH� UDWLR�DGMXVW�VWHS�� %ORFN� VL]H� VHOHFWLRQ�� 'LYLGH� D� VOLGH LQ� EORFNV�� WKDW� DUH� VHSDUDWHO\� SURFHVVHG� LQ�VRPH�SURFHGXUHV��WR�DFFRXQW�IRU�VSDWLDO�HIIHFWV��� 6HW�WKUHVKROGV��$�QHFHVVDU\�DFWLRQ�IRU�WKH�ILOWHULQJ�VWHS� *URXSLQJ� UHSOLFDWHG� VSRWV�� $� QHFHVVDU\� SUHYLRXV� DFWLRQ� WR� VROYLQJ� UHSOLFDWHV��*URXS�WRJHWKHU�WKRVH�VSRWV�ZLWK�WKH�VDPH�ODEHO�YDOXH��XQGHU�WKH�K\SRWKHVHV�WKH\�EHORQJ�WR�WKH�VDPH�'1$�PROHFXOH�� 'RXEOH�VFDQ�UHJUHVVLRQ��$�QHFHVVDU\�SUHYLRXV�DFWLRQ�WR�VROYLQJ�WKH�GRXEOH�VFDQ�DSSURDFK�� 7KH� UHODWLRQ� EHWZHHQ� WZR� VOLGHV� LV� DGMXVWHG� GRV� VOLGHV XQGHU� WKH�K\SRWKHVHV� WKH\� FRUUHVSRQG� WR� WZR� GLIIHUHQW� UHDGLQJV� RI� WKH� VDPH� FKLS� >7KLV�SURFHGXUH�LV�XQGHU�SDWHQW�SURFHVV��WKXV�LW�LV�QRW�DYDLODEOH�LQ�WKLV�DSSOLFDWLRQ@
7KHVH�SURFHGXUHV�DUH�DSSOLHG�RYHU�WKH�VHOHFWHG�VOLGHV��H[FHSW�LQ�WKH�GRXEOH�VFDQ SURFHGXUH��WKDW�UHTXLUHV�JURXSLQJ�WKH�VOLGHV DQG�PDUN�RQH�RI�WKHP�DV�ORZ�VHQVLWLYLW\�VFDQ������ /RZHVV $GMXVW
7KLV�SURFHGXUH� DGMXVW� � WKH�GDWD� WR� D� ORZHVV� FXUYH�� 6LQFH�GDWD� DUH� D� ³FORXG´�RI�SRLQWV� WKH�DGMXVW�ZLOO�QHYHU�EH�SHUIHFW��/RZHVV SHUIRUPV�D�UREXVW�DGMXVW��WKLV�LV�WR�VD\��FORVHU�SRLQWV�DUH�FRQVLGHUHG��DQG�RXWOLHUV�DUH�GLVFDUGHG���7KLV�LV�TXLWH�DGHTXDWH�IRU� WKRVH�H[SHULPHQWDO�GDWD�LQ�ZKLFK� RQO\� D� VPDOO� QXPEHU� RI� GDWD� VKRZV� GLIIHUHQW� YDOXHV� �ZKLFK� LV� WKH� FDVH� RI�PRVW�JHQH� H[SUHVVLRQ�GDWD�� LQ�ZKLFK�ZH�H[SHFW�RQO\� D�PLQRU�QXPEHU�RI�JHQHV� DUH�H[SHFWHG� WR�KDYH�GLIIHUHQWLDO�H[SUHVVLRQ���,Q�WKLV�ZD\��WKH�FXUYH�DGMXVW�WR�]HUR�WKRVH�JHQHV�ZLWK�VLPLODU�H[SUHVVLRQ�YDOXHV�

)LJ�����3UHSURFHVVLQJ�DFWLRQV�LQ�WKH�WRROV�EDU�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
/RZHVV SURFHGXUH�QHHGV�WKUHH�SDUDPHWHUV�

� )�3DUDPHWHU�� ,V� WKH� IUDFWLRQ� RI� UHOHYDQW� SRLQWV��$V�ZDV� SUHYLRXVO\�PHQWLRQHG��ORZHVV� DGMXVW� DVVLJQ� D� JUHDWHU� ZHLJKW� WR� FORVH� SRLQWV� � �DV� D� IXQFWLRQ� RI� WKH�SDLUZLVH�GLVWDQFH���7KLV�SDUDPHWHU� VHW� WKH�QXPEHU�RI�SRLQWV� WR�EH�FRQVLGHUHG�DV�FORVH��)RU�KLJK�YDOXHV�RI�)��WKH�FXUYH�LV�VPRRWKHU��8VXDOO\�WKLV�YDOXH�LV�VHW�LQ�WKH�UDQJH�>���������@�� 16WHSV� SDUDPHWHU�� 1XPEHU� RI� DOJRULWKP� LWHUDWLRQV�� ,Q� HDFK� VWHS�� WKH� FXUYH� LV�EHWWHU�DGMXVWHG�DQG�VPRRWKHU��$V�WKH�DOJRULWKP�SURFHHG�LW�ZLOO�WUHQG�WRZDUGV�WKH�FORVHU�SRLQWV��8VXDOO\�WKLV�YDOXH�LV�VHW�LQ�WKH�UDQJH�>������@�� 'HOWD�SDUDPHWHU��:KHQ�WKH�QXPEHU�RI�VWHSV� LV�KLJK��L�H��JUHDWHU� WKDQ������ WKLV�SDUDPHWHU�VSHHG�XS�FDOFXODWLRQV��2WKHUZLVH��LW�VKRXOG�EH�]HUR�
1H[W�SLFWXUH�VKRZV�WKH�HIIHFW�RI�)�SDUDPHWHU�

/RZHVV DGMXVW� LV�SHUIRUPHG� LQ�HDFK�EORFN�RI� WKH� VOLGH LQ�RUGHU� WR�DFFRXQW�IRU� WKH�SRVVLEOH�VSDWLDO�HIIHFW�

)LJ�����/RZHVV $GMXVW�SDUDPHWHUV

)LJ�����7KH�VDPH�GDWD�VHW�ZLW�ORZHVV DGMXVW���2Q�WKH�OHIW��I ������DQG�RQ�WKH�ULJKW�I ����



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
����� 6HOHFWLRQ�RI�WKH�EORFN�VL]H
6SOLWWLQJ�VOLGHV�LQ�EORFNV�LV�DOZD\V�SHUIRUPHG�LQ�EORFNV�RI�WKH�VDPH�VL]H��,W�LV�DOVR�SRVVLEOH�WR�XVH�EORFNV�RI�WKH�JULGV VL]H��HQDEOLQJ�WR�HVWDEOLVK�D�UHODWLRQVKLS�EHWZHHQ�EORFNV�DQG�WKH�QXPEHU�RI�SRLQWV��VSRWV��XVHG�GXULQJ�WKH�SULQWLQJ�SURFHVV��SULQW�WLS�JURXS���7KHVH�RSWLRQV�DUH�DYDLODEOH�LQ�WKH�'LDORJ�%R[�IRU�%ORFN�6HOHFWLRQ�

7KH�EORFNV�SDUWLWLRQ�FDQ�EH�YLVXDOLVHG�LQ�WKH�VOLGH�YLHZ�

����� 6HW�7KUHVKROGV
)RU�WKH�ILOWHULQJ�VWHS�D�WKUHVKROG�LV�QHHGHG��7KUHVKROGV�DUH�VHW��LQ�WKLV�DFWLRQ��XVLQJ�D� GLDORJ�ER[�ZLWK�WKH�IROORZLQJ�FRPSRQHQWV��� $FWLYDWH�WKUHVKROGV��7R�XVH�D�JLYHQ�WKUHVKROG�LW�PXVW�EH�DFWLYH��� 7KUHVKROG�YDOXH��$�QXPHULF�UHDO�YDOXH��� 7KUHVKROG� *XLGH�� ,GHQWLI\� WKH� WKUHVKROGV� E\� FRORXU�� 7KH� SRVLWLRQ� LQ� ZKLFK� WKH�WKUHVKROG�LV�GLVSOD\HG�LV�RQO\�D ³JXLGH´��QRW�WKH�UHDO�YDOXH�

)LJ�����6HOHFWLRQ�RI�WKH�EORFN�VL]H�

)LJ�����'LIIHUHQW�EORFN�SDUWLWLRQLQJ�IRU�WKH�VDPH�VOLGH��2Q�WKH�OHIW�XVLQJ���[���VL]HG�EORFNV�DQG�RQ�WKH�ULJKW�XVLQJ�EORFNV�RI���[��



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
7KH� WKUHVKROG� YDOXHV� DUH� VHW� LQ�WKH�D[LV�RI�WKH�$0�JUDSK�

����� *URXSLQJ�UHSOLFDWH�SRLQWV$GGLWLRQDO� WR� WKH� VOLGHV FOXVWHULQJ�� LW� LV� DOVR� SRVVLEOH� JURXS�WRJHWKHU�VRPH�VSRWV�LQVLGH�WKH� VOLGH��'XH�WR�WKH�KLJK�QXPEHU�RI� SRLQWV� LQ� WKH� VOLGH�� LW� LV� QRW� HIIHFWLYH� WR� SURFHHG� E\�VHOHFWLRQ�� WKXV�� WKH�JURXSLQJ� LV� SHUIRUPHG�XVLQJ� WKH� ³ODEHOV´�DVVLJQHG�GXULQJ�WKH�ORDG�VWHS��$�GLDORJ�ER[�LV�XVHG�WR�UHTXHVW�WKH�³/DEHO´�WKDW�ZLOO�EH�XVHG�DV�LGHQWLILHU�RI�WKH�UHSOLFDWHG�VHW��7KRVH�SRLQWV�KDYLQJ�WKLV�ODEHO�YDOXH�ZLOO�EHFRPH�SDUW�RQ�WKDW�JURXS�� 2QFH� JURXSHG�� WKH� QXPEHU� RI� JURXSV� LV� GLVSOD\HG� LQ�WKH�ULJKW�ERWWRP�RI�WKH�YLHZ�

����� 'RXEOH�VFDQ UHJUHVVLRQ
>7KLV�SURFHGXUH�LV�XQGHU�SDWHQW�SURFHVV��WKXV�LW�LV�QRW�DYDLODEOH�LQ�WKLV�DSSOLFDWLRQ@

)LJ�� ��� 'LDORJ� %R[� IRU�JURXSLQJ�UHSOLFDWHV�

)LJ�����3RVLWLRQ�RI�WKH�QXPEHU�RI�UHSOLFDWHG�SRLQWV�

)LJ�����'LDORJ�%R[�IRU�7KUHVKROGV�

� � �



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
6LQFH�PRVW�VFDQQHUV KDYH�WKH�DELOLW\�WR�ILQH�WXQLQJ�D�VHQVLELOLW\�OHYHO��ZH�KDYH�WKLQN�WR�WDNH�SURILW�RI�WKLV�IDFW�WR�LPSURYH�WKH�TXDOLW\�RI�JHQH�H[SUHVVLRQ�GDWD��,Q�VLPSOH�WHUPV��D�GRXEOH�VFDQ� SURGXFH� WZR� FROOHFWLRQV� RI� GDWD� �IRU� HDFK� FKDQQHO��� EXW� WKLV� GDWD� UHSUHVHQW� GLIIHUHQW�YDOXHV�IRU�WKH�VDPH�VSRW��WKXV�ZH�QHHG�D�PRGHO�DQG�D�SURFHGXUH�WR�IRXQG�WKH�WUXH�YDOXH�IRU�HDFK�VSRW��+RZHYHU��EHIRUH�VROYLQJ�WKLV�SUREOHP��IRXQG�DQ�XQLTXH�FROOHFWLRQ�RI�GDWD�IURP�WZR�FROOHFWLRQV��ZKDW�ZH QHHG�LV�WR�HVWDEOLVK�WKH�UHODWLRQVKLS�EHWZHHQ�WKHP��7KLV�LV�PDGH�E\� FKRRVLQJ� WKLV� DFWLRQ�� 7KH� LQWHQVLW\�LQWHQVLW\� YLHZ� VKRZV� WKH� GDWD� UHJUHVVLRQ� EHWZHHQ�ERWK� VOLGHV�� 7R� ODXQFK� WKLV� DFWLRQ� LW� LV� QHFHVVDU\��SUHYLRXVO\��JURXS� ERWK� VOLGHV� DQG� VHW� D�PDUN�WR�WKH�VOLGH�ZLWK�WKH�ORZ�VHQVLELOLW\�

$V�FDQ�EH�REVHUYHG��WKH�UHJUHVVLRQ�SURGXFH�D�W\SLFDO�JDPPD�FXUYH��,Q�WKLV�JUDSK��WKH�VOLGHREWDLQHG�ZLWK�ORZ�VHQVLELOLW\�LV�VHW�LQ�WKH�DEVFLVVD�D[H�
)LJ�����'DWD�UHJUHVVLRQ�LQ�WKH�LQWHQVLW\�LQWHQVLW\�YLHZ



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
��� 6WHSV��2SHUDWLRQ�RYHU�WKH�VWDWHV
7KH�VWDWH�RSHUDWLRQV�DUH�DYDLODEOH�LQ�WKH�6WHS�WRROVEDU�

)URP�OHIW�WR�ULJKW�� 5DWLR�$GMXVWLQJ��$GMXVW�WKH�UDWLR�]HUR�ZKHQ�WKLV�YDOXH�KDYH�FKDQJHG�GXH�WR�QRQ�OLQHDULW\�LQ�WKH�VFDQ�� 6FDOH�$GMXVWLQJ��$GMXVW� WKH� VOLGHV VFDOH��ZKHQ� WKHVH�YDOXHV�DUH�FKDQJHG�GXH�WRGLIIHUHQFHV�LQ�FRQWUDVW�RI�VHQVLELOLW\�LQ�WKH�VFDQ�� )LOWHULQJ��5HPRYH�WKRVH�VSRWV�WKDW�GR�QRW�VDWLVI\�D�JLYHQ�WKUHVKROG�RI�LQWHQVLW\�� 6ROYLQJ�WKH�'\H�VZDS��0L[�XS�WZR�VOLGHV SHUIRUPHG�ZLWK�WKH�G\HV�LQWHUFKDQJHG��6ROYH�WKH�V\VWHPDWLF�HUURUV�GXH�WR�G\HV�� 6ROYLQJ�UHSOLFDWLRQV��0L[�XS�WZR�VSRWV�WKDW�PHDVXUH�WKH�VDPH�'1$�PROHFXOH�LQ�WKH�VDPH�VOLGH��7KLV�FRUUHVSRQG�WR�D�LQWUD�VOLGH UHSOLFDWLRQ�� 6ROYLQJ� WKH� GRXEOH�VFDQ� 0L[� XS� WZR� VOLGHV SHUIRUPHG�ZLWK� GLIIHUHQW� OHYHO� RI�VHQVLWLYLW\�LQ�WKH�GHYLFH������ 5DWLR�$GMXVWLQJ7KH�HIIHFW�RI�QRQ�OLQHDULW\�DQG�WKH�GLIIHUHQW�HIILFLHQF\�RI�G\HV�SURGXFH�WKDW�LQWHQVLW\�LQ�WKH�WZR�FKDQQHO�EHFRPH�GLIIHUHQW��7KLV�GLIIHUHQFH�FDQ�EH�HVWLPDWHG�DQG�FRUUHFWHG�LQ�WKLV�VHS ��

)LJ�����7KH�6WHS�WRROV�EDU�

)LJ�����5DWLR DGMXVWLQJ��2Q�WKH�OHIW��WKH�LQSXW�GDWD��DQG�RQ�WKH�ULJKW�DIWHU�WKH�ORZHVV DGMXVW�KDV�EHHQ�SHUIRUPHG�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
����� 6FDOH�$GMXVW
'LIIHUHQW�FRQGLWLRQV�LQ�WKH�VFDQ HQYLURQPHQW��VXFK�DV�WHPSHUDWXUH�DQG�RWKHU�IDFWRU��SURGXFH�YDULDWLRQV�LQ�WKH�VFDQ�FRQWUDVW�EHWZHHQ�GLIIHUHQW�VFDQV��7R�FRUUHFW�WKLV�LUUHJXODU�FRQWUDVW��WKH�UDWLR LV�VFDOHG�LQ�WKH�VOLGHV��7KH�ILUVW�DSSURDFK�LV�WR�XVH�WKH�VWDQGDUG�GHYLDWLRQ�WR�HVWLPDWH�WKH�FRQWUDVW��EXW� WKLV�PHWKRG�LV�QRW�UREXVW�HQRXJK�EHFDXVH� LW� WDNH� LQWR�DFFRXQW� WKH�FHQWUDO�GDWD�DV�ZHOO�DV�WKH�RXWOLHUV��$�VHFRQG�DSSURDFK�KDYH�EHHQ�LPSOHPHQWHG�EDVHG�LQ�WKH�PHGLDQ�YDOXH��

7KH�ER[HV�GLDJUDP�DOORZV�WR�YLVXDOLVH�WKH�PHGLDQ�DQG�WKH�GDWD�GLVWULEXWLRQ��

����� )LOWHULQJ
'XH�WR�WKH�TXDQWLWDWLRQ�HIIHFW��ZKHQ�WKH�LQWHQVLW\�LQ�WKH�FKDQQHOV�LV�ORZ��WKH�UHODWLYH�HUURU�LV�KLJK��0RUHRYHU��LI�D�JLYHQ�SURFHGXUH�XVH�WKH�HUURU�DV�D�TXRWLHQW��LW�FDQ�SURGXFH�D�FRPSOHWHO\�UDQGRP�UHVXOW��7KXV�� LW� LV� UHFRPPHQGHG� WR� UHPRYH� WKRVH�SRLQWV�ZLWK�D�YHU\� ORZ�LQWHQVLW\�YDOXH�LQ�RUGHU�WR�DYRLG�WKLV�W\SH�RI�HUURU��7R�SURFHHG�WR�ILOWHULQJ�LW�LV�QHFHVVDU\�WR�SUHYLRXVO\�HVWDEOLVK� WKH� WKUHVKROGV�� ,W� LV� QRWHZRUWK\� WR� REVHUYH� WKDW� WKH� ³XQLWV´� RI WKH� WKUHVKROGV�FRUUHVSRQG�WR�WKH�XQLWV�XVHG�LQ�WKH�D[LV�RI�$0�JUDSK�

)LJ�� ��� 6FDOH� DGMXVWLQJ�� /HIW�� EHIRUH� WKH� DGMXVW�� RQ� WKH� ULJKW� WKH� GDWD� GLVWULEXWLRQ� DIWHU� WKH�DGMXVW�KDYH�EHHQ�DSSOLHG��D�PRUH�XQLIRUP�GLVWULEXWLRQ�RI�GDWD�FDQ�EH�REVHUYHG��

)LJ�� ��� 'LDORJ� ER[� WR� VHOHFW� WKH� PHWKRG� IRU�VFDOLQJ�



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������

����� 6ROYLQJ�WKH�G\H�VZDS
,I�WKH�HUURU�LQ�WKH�PHDVXUH�LV�SURGXFH�IRU�GLIIHUHQFHV�LQ�WKH�G\H�HIILFLHQF\��LW�LV�SRVVLEOH�WR�FRPSHQVDWH� HUURUV� E\� SHUIRUPLQJ� WKH� VDPH� H[SHULPHQW� ZLWK� WKH� G\HV� LQWHUFKDQJHG�� $V�UHVXOWV�ZH�ZLOO�KDYH�WZR�VOLGHV�WKDW�VKRXOG�EH�PL[HG�WR�SURGXFH�RQO\�RQH��7R�PL[�XS��LW�LV�QHFHVVDU\� WR� SDLU�ZLVH� JURXSLQJ� VOLGHV WKDW� FRUUHVSRQG� WR� WKH� VDPH� H[SHULPHQW�� DQG� VHW� D�PDUN�WKH�VOLGH�WKDW�KDYH�WKH�G\HV�LQWHUFKDQJHG������ 6ROYLQJ�UHSOLFDWLRQV
6RPH� UDQGRP�HUURUV� FDQ�QRW�EH� VROYHG�� EXW� VRPH�PHWKRGV� FDQ� UHGXFH� WKHLU� HIIHFW��7KHVH�PHWKRGV� XVH� D� UHSOLFDWLRQ� RI� WKH�PHDVXUHV�� DQG� SURFHHG� WR� HVWLPDWH� WKH� UHDO� YDOXH�� 7ZR�GLIIHUHQW� PHWMRGV� KDYH� EHHQ� LPSOHPHQWHG�� DQG� WKH� GLDORJ� ER[� LV� XVHG� WR� FKRRVH� RQH� RI�WKHP��

)LJ�����)LOWHULQJ�VSRWV��2Q�WKH� OHIW��EHIRUH� WKH�ILOWHULQJ�±WKH�WKUHVKROGV�DUH�VKRZQ���2Q�WKH�ULJKW��DIWHU�WKH�ILOWHULQJ�

)LJ�����'LDORJ�ER[� WR�FKRRVH�WKH�PHWKRG�WR�VROYH�UHSOLFDWHG�H[SHULPHQWV��LQWUD�VOLGH��



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
� $YHUDJH�� %DVHG� RQ� WKH� DYHUDJH� RI� VSRWV�� 7KLV� PHWKRG� SHUIRUP� ZHOO� ZKHQ� WKH�QXPEHU�RI�UHSOLFDWLRQV�LV�ORZ�DQG�WKHUH�LV�QRW�PXFK�D�SULRUL�LQIRUPDWLRQ�� ,GHNHU�HW�DO���3HUIRUPV�DQ�HVWLPDWLRQ�RI�WKH�QRLVH��%XW�PXFK�PRUH�LQIRUPDWLRQ�LV�QHHGHG�� ILUVW�� D� KLJK� QXPEHU� RI� UHSOLFDWHG� VSRWV� DQG�� VHFRQG�� LW� DVVXPH� WKH�GLVWULEXWLRQV�DUH�QRUPDO������ 6ROYLQJ�WKH�GRXEOH�VFDQ

6FDQQLQJ� WKH� VDPH� FKLS�ZLWK� GLIIHUHQW� VDWXUDWLRQ� OHYHO� �VHQVLWLYLW\� OHYHO�� LV� HTXLYDOHQW� WR�KDYH� D� LQWHU�VOLGH UHSOLFDWLRQ�� +RZHYHU�� WKLV� UHSOLFDWLRQ� QHHGV� DQ� HYDOXDWLRQ� RI� WKH� UHDO�YDOXH�RI�WKH�LQWHQVLWLHV��7KLV�HVWLPDWLRQ�LV�REWDLQHG�E\�UHJUHVVLRQ��,Q�WKLV�ZD\�WKH�ILQDO�YDOXH�IRU�HDFK�VSRW�FRUUHVSRQG�WR�WKH�FORVHVW�YDOXH�WR�WKH�UHJUHVVLRQ�FXUYH��WKLV�LV�D�ILUVW�DSSURDFK��ZH�DUH�FXUUHQWO\�ZRUNLQJ�LQ�D�PRUH�HODERUDWHG�SURFHGXUH���7R�SHUIRUP�WKLV�WDVN��VOLGHV PXVW�EH�JURXSHG�E\�SDLUV��DQG�WKH�VOLGH�REWDLQHG�ZLWK�ORZ�VHQVLWLYLW\�QHHGV�WR�EH�PDUNHG�>7KLV�SURFHGXUH�LV�XQGHU�SDWHQW�SURFHVV��WKXV�LW�LV�QRW�DYDLODEOH�LQ�WKLV�DSSOLFDWLRQ@



3UH3��*HQH�([SUHVVLRQ�'DWD�3UH�3URFHVVLQJ�7RRO���������������������������������������������([SUHVV�)LQJHUSULQW�3URMHFW������
$QQH[HV$QQH[H�$��)LOH�IRUPDW�IRU�VOLGH�GDWD
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