
,(((�,QWHUQDWLRQDO�:RUNVKRS�RQ9LUWXDO�DQG�,QWHOOLJHQW�0HDVXUHPHQW�6\VWHPV%XGDSHVW��+XQJDU\��0D\�������������
7KUHH�'LPHQVLRQDO�0RWLRQ�6\VWHP��³'DWD�*ORYHV´���$SSOLFDWLRQ�IRU�3DUNLQVRQ¶V�'LVHDVH�DQG�(VVHQWLDO�7UHPRU
<�6X���'�*HQJ���&�5�$OOHQ���'�%XUQ���*�'�%HOO���5 5RZODQG��'HSDUWPHQW�RI�(OHFWULFDO�DQG�(OHFWURQLF�(QJLQHHULQJ��8QLYHUVLW\�RI�1HZFDVWOH�XSRQ�7\QH�� 5HJLRQDO�1HXURVFLHQFHV�&HQWUH��1HZFDVWOH�*HQHUDO�+RVSLWDO��:HVWJDWH�5RDG1HZFDVWOH�XSRQ�7\QH��1(���58���81,7('�.,1'20�0HGLFDO�6FLHQFHV�)DFXOW\��6XQGHUODQG�8QLYHUVLW\��.D\OO�5G�6XQGHUODQG�65���73�6FKRRO�RI�,QIRUPDWLRQ 6\VWHP��8QLYHUVLW\�RI�(DVW�$QJOLD��1RUZLFK��81,7('�.,1'203KRQH�������������������)D[����������(PDLO��F�U�DOOHQ#QFO�DF�XN��85/��KWWS���ZZZ�VWDII�QFO�DF�XN�F�U�DOOHQ�

$EVWUDFW�� 7KH� DFFXUDWH� PRGHOOLQJ� DQG� DQDO\VLV� RI� PHGLFDO�WUHDWPHQW� SOD\V� DQ� LPSRUWDQW� UROH� LQ� PRGHUQ� PHGLFDO� VFLHQFH��7KLV� SDSHU� GHVFULEHV� DQ� DWWHPSW� WR� DSSO\� FXUUHQW� VHQVRU� DQG�FRQWURO�WHFKQLTXHV�WR�TXDQWLWDWLYHO\�PHDVXUH�VLJQLILFDQW�PRWLRQ�RI�WKH�KXPDQ�ERG\��%\�PRGHOOLQJ�WKH�PRYHPHQW�RI�KXPDQ�KDQG�WKLV�V\VWHP� FDQ� DFFXUDWHO\� PHDVXUH� WKH� KDQG� SRVWXUH� DQG� DOO� WKH�SKDODQJHV�� VWRUH� WKH�PHDVXUHPHQWV�DV�;�<��=�DEVROXWH�SRVLWLRQV�DQG� WKH� FRPSXWHU� FDQ� �RII�OLQH�� FRPSXWH� WKH� PRYHPHQW� RI� WKH�KDQG�DQG�SKDODQJHV��%\�DSSO\LQJ�GHGLFDWHG�HPEHGGHG�HOHFWURQLFV�D� SRUWDEOH� DQG�QHWZRUNHG� V\VWHP� FDQ� EH� UHDOL]HG�ZKLFK�PD\�EH�XVHG� LQ� WKH� FOLQLFDO� DVVHVVPHQW� RI� VWURNH� SDWLHQWV� RU� PHGLFDO�FRQGLWLRQV�VXFK�DV�3DUNLQVRQ¶V�GLVHDVH��,W�FDQ�EH�XVHG�DV�ERWK�D�WUDLQLQJ� LQVWUXPHQW� DQG� D� WRRO� IRU� PHGLFDO� GLDJQRVLV� DQG�UHVHDUFK�� OHDGLQJ� WR� REMHFWLYH� DQDO\VLV� RI� PHGLFDO� FRQGLWLRQV�LQYROYLQJ�DFFXUDWH�SRVWXUH�PHDVXUHPHQW�RI�WKH�KXPDQ�ERG\�.H\ZRUGV� �'� LPDJLQJ� V\VWHPV�� SRVWXUH� GDWD� JORYH� VHQVLQJ��3DUNLQVRQ¶V�GLVHDVH�>3'@� HVVHQWLDO�WUHPRU�>(7@��EUDG\NLQHVLD��
, ,1752'8&7,21

$WWHPSWV� WR�TXDQWLI\�VLJQV�RI�3DUNLQVRQLVP GDWH�EDFN�WR�WKH�����¶V�� � 0HWKRGV� PD\� EH� VXEGLYLGHG� LQWR� REMHFWLYH�TXDQWLILFDWLRQ� WHFKQLTXHV� DQG� VXEMHFWLYH� DVVHVVPHQWV�� � 7KH�ODWWHU� DUH� FRPPRQO\� XVHG� LQ� FOLQLFDO� SUDFWLFH� DQG� LQFOXGH�SDWLHQW�IXQFWLRQDO�GLVDELOLW\�VFDOHV��SDWLHQW�FRPSOHWHG�GLDULHV�DQG� VXEMHFWLYH� SK\VLFLDQ� UDWLQJV� RI� VHYHULW\� RI� VLJQV� RI�GLVHDVH�� � $FFXUDWH� DVVHVVPHQW� RI� WUHPRU� DQG� EUDG\NLQHVLD�XVLQJ� REMHFWLYH� WHFKQLTXHV� PD\�� KRZHYHU�� LPSURYH�GLDJQRVWLF� VSHFLILFLW\� DQG� SURYLGH� XQ�ELDVHG� TXDQWLILFDWLRQ�RI�WKHUDSHXWLF�LQWHUYHQWLRQV�
0DQ\� REMHFWLYH� WHFKQLTXHV� VDPSOH� RQO\� OLPLWHG� DVSHFWV� RI�PRWRU� G\VIXQFWLRQ�� � 7KH� UHODWLRQVKLS� EHWZHHQ�SDWKRSK\VLRORJ\��LPSDLUPHQW�DQG�GLVDELOLW\�LV�FRPSOH[�DQG�D�SUREOHP�LQ�RQH�DUHD�GRHV�QRW�QHFHVVDULO\�SUHGLFW�GLIILFXOW\�LQ�DQRWKHU�� �([LVWLQJ�SK\VLRORJLFDO� WHFKQLTXHV�WR�UHFRUG�WUHPRU�LQFOXGH� DFFHOHURPHWU\�� HOHFWURP\RJUDSK\� �VKRUW� RU� ORQJ�

WHUP���FRPSXWHU�WUDFNLQJ�WDVNV��JUDSKLF�GLJLWL]LQJ�WDEOHWV�DQG�LQIUDUHG� VHQVRU� V\VWHPV� ����� � (DFK� RI� WKHVH� WHFKQLTXHV� KDV�WKHLU� GUDZEDFNV�� DQG� PDQ\� DUH� YHU\� WLPH�FRQVXPLQJ� WR�SHUIRUP�� � 2EMHFWLYH� WHVWV� IRU� EUDG\NLQHVLD� DUH� HYHQ� OHVV�VDWLVIDFWRU\�� DQG� LQFOXGH� WKH� 3XUGXH� SHJERDUG�� DQG� WDSSLQJ�WHVWV�EHWZHHQ�WZR�FRXQWHUV�D�IL[HG�GLVWDQFH�DSDUW�,Q�WKH�SDSHU��ZH�LQWHQG�WR�LQWURGXFH�QRYHO�WKUHH�GLPHQVLRQDO�0RWLRQ� V\VWHP�� GHYHORSHG� IURP� WKH� -6%� 0HGLFDO� ,PDJLQJ�6\VWHP�DQG�DSSO\LQJ�HOHFWURPDJQHWLF�SRVLWLRQ�VHQVRUV��KDQG�PRYHPHQW� UHFRJQLWLRQ��� IRU� XVH� LQ� WKH� UHFRUGLQJ� RI� XSSHU�OLPE�WUHPRUV�DQG�EUDG\NLQHVLD��7KH� -6%� PHGLFDO� LPDJLQJ� V\VWHP� KDV� DFKLHYHG� VXFFHVV� LQ�YLVXDOLVLQJ� RQOLQH� WKH� SRVLWLRQ� RI� HQGRVFRSHV� LQ� WKH� KXPDQ�FRORQ�>�@��+RZHYHU��LQ�3DUNLQVRQ¶V�GLVHDVH��KDQG�PRYHPHQWV�DUH� RI� KLJKHU� VSHHG� �DV� IDVW� DV� �+]�� DQG� PRUH� VHQVRU�FKDQQHOV� DUH� UHTXLUHG� WR� SURYLGH� GHWDLOHG� UHFRUGLQJ�� 7KH�RULJLQDO� -6%� 0HGLFDO� LPDJLQJ� V\VWHP� FDQ� QRW� IXOILO� WKLV�VSHHG� UHTXLUHPHQW�� 7KXV�� D� IDVWHU� DOJRULWKP� LV� UHTXLUHG� WR�SURYLGH� TXDQWLWDWLYH� KDQG� PRYHPHQW� PHDVXUHPHQW�� 7KLV�SDSHU�RXWOLQHV� WKH�GHYHORSPHQW�RI�DQ� LPSURYHG��'�LPDJLQJ�V\VWHP� ZKLFK� DFKLHYHV� WKLV� VSHFLILFDWLRQ� DQG� SURYLGHV�DGGLWLRQDO�DGYDQWDJHRXV�IHDWXUHV�VXFK�DV�D�SRUWDEOH�XQLW�ZLWK�QHWZRUNLQJ�FDSDELOLWLHV�EDVHG�RQ�WKH�(WKHUQHW��7KH� DGYDQFHG� LPDJLQJ�6\VWHP�ZLOO� EH� XVHG� WRJHWKHU�ZLWK�D�³'DWD�JORYH´� WR� EH� ZRUQ� RQ� WKH� GRPLQDQW� KDQG� RI� WKH�SDWLHQW�� 7KH� REMHFWLYH� ZLOO� WKHQ� EH� WR� FKDUDFWHULVH� SDWLHQWV�H[KLELWLQJ� FOLQLFDOO\� SUREDEOH� 3'� �DFFRUGLQJ� WR� WKH� 8.�3DUNLQVRQ¶V� 'LVHDVH� %UDLQ� %DQN� &ULWHULD� >�@�� DQG� � SDWLHQWV�ZLWK�GHILQLWH�HVVHQWLDO�WUHPRU��DFFRUGLQJ�WR�WKH�75,*�FULWHULD�>�@� GXULQJ�WKH�VWXGLHV��
7KH�UHVSRQVLYHQHVV�RI�WKH�V\VWHP�WR�WKHUDSHXWLF�LQWHUYHQWLRQ�ZLOO�EH�DVVHVVHG�E\�UHFRUGLQJV�RI�3'�DQG�(7�SDWLHQWV¶�KDQG�PRWLRQ�PDGH�XVLQJ�WKH�'DWD�JORYH��
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9LUWXDO� UHDOLW\� VHQVRUV� SURYLGH� D� SRZHUIXO� WHFKQRORJ\� IRU�KXPDQ�FRPSXWHU�LQWHUDFWLRQ��+&,��DQG�KDYH�EHHQ�DSSOLHG�WR�PDQ\� ILHOGV� ���� 7KHLU� SDUWLFXODUO\� XVHIXO� IHDWXUH� LV� WKDW� WKH�XVHU� PD\� XVH� WKH� WHFKQRORJ\� HDVLO\� DQG� URXWLQHO\� E\� XVLQJ�UHDG\�WR�ZHDU� DUWLFOHV� RI� FORWKLQJ� H�J�� KHDGVHWV� RU� GDWD�JORYHV��6HFRQGO\�WKH�95�VHQVRUV�FRXOG�EH�VLPSO\�SOXJ�LQWR�D�FRPSXWHU�V\VWHP�DQG�DOORZ�WKH�XVHU�XQLQKLELWHG�FRQWURO�DQG�LQWHUDFWLRQ�ZLWK�ERWK�WKH�ORFDO�FRPSXWHU�V\VWHP�DQG��WKURXJK�GLJLWDO�FRPPXQLFDWLRQ�FKDQQHOV��XVHUV�ZRUOGZLGH�>�@��
6HFWLRQ� �� GHVFULEHV� WKH� SULQFLSOH� RI� HOHFWURPDJQHWLF� �'�PHDVXUHPHQW�� 6HFWLRQ� �� LQWURGXFHV� WKH�PDWKHPDWLFDO�PRGHO�UHTXLUHG� WR� FRQVWUXFW� WKH� KDQG� PRGHO� IURP� WKH�PHDVXUHPHQWV��6HFWLRQ���VKRZV�WKH�UHVXOWV�REWDLQHG�LQ�XVLQJ�WKH� GDWD�JORYHV� DQG� -6%� ,PDJLQJ� 6\VWHP� DQG� WKH� DFFXUDF\��6HFWLRQ� �� DQDO\VHV� WKH� GDWD� UDWH� UHTXLUHG� WR� VXVWDLQ� D� UHDO�WLPH� KDQG� PRYLQJ� DSSOHW� DW� WKH� UHPRWH� VLWH�� 6HFWLRQ� ��GLVFXVVHV� WKH� YDOXH� RI� WKLV� DSSURDFK� IRU� SURYLVLRQ�RI� YLVXDO�VLPXODWLRQ�IRU�WKH�FRPSDULVRQ�RI�WKH�SDWLHQW�EHIRUH�DQG�DIWHU�WKH�PHGLFDO�WUHDWPHQW��6HFWLRQ���LV�WKH�VFHQDULR�RI�WKH�V\VWHP�GHYHORSPHQW�,, 35,1&3/(�2)��'�(/(&752�0$*1(7,&�0($685(0(17
,Q� RUGHU WR� PHDVXUH� WKH� �'� SRVLWLRQ� DQG� RULHQWDWLRQ� RI� D�VHQVRU� DQ� DOWHUQDWLQJ� FXUUHQW� �$&�� PDJQHWLF� ILHOG� PXVW� EH�DSSOLHG�� (DFK� VHQVRU� FRLO� WKHQ� SURYLGHV� DQ� LQGXFHG� YROWDJH�WKDW� LV� SURSRUWLRQDO� WR� WKH� PDJQHWLF� ILHOG� VWUHQJWK�� 7R�FRPSXWH�WKH�IXOO��'�SRVLWLRQ�DQG�RULHQWDWLRQ�VSHFLILFDWLRQ�RI�WKH� VHQVRU� FRLO� UHTXLUHV� VHYHUDO� VLPXOWDQHRXV�PHDVXUHPHQWV�WR� EH� PDGH�� 7KLV� KDV� UHTXLUHG� QLQH� JHQHUDWRU� PDJQHWLF�VRXUFHV� WR� EH� XVHG��ZKLFK� DUH� DUUDQJHG� LQ� WKUHH� RUWKRJRQDO�VHWV� SODFHG� RQ� D� KRUL]RQWDO� SODQH�� 7KH� LPDJLQJ� V\VWHP� LVVKRZQ� LQ� )LJXUH� ��� 7KLV� V\VWHP� LV� EDVHG� RQ� ORZ� VWUHQJWK�PDJQHWLF� ILHOG�FDSDEOH�RI� FDSWXULQJ� WKH�DEVROXWH�SRVLWLRQ�RI�WKH�PDJQHWLF�VHQVRU�PRXQWHG�RQ�WKH�GDWD�JORYH��DYRLGLQJ�WKH�GLIILFXOWLHV� RI� FDOLEUDWLRQ� RI� FRQYHQWLRQDO� EHQGLQJ� VHQVRUV��0DJQHWLF�ILHOG�FDQ�EH�JHQHUDWHG�DQG�GHWHFWHG�XVLQJ�ORZ�FRVW�GHYLFH� DQG� LV� FRQVLGHUHG� VDIH�� $OVR�� XQOLNH� DFRXVWLF� DQG�PLFURZDYH�ILHOG��WKH�JHQHUDWRUV�GR�QRW�QHHG�WR�EH�LQ�FRQWDFW�ZLWK�WKH�ERG\�RU�UHTXLUH�PDWFKLQJ�PHGLD�PDNLQJ WKH�V\VWHP�FRQYHQLHQW�WR�XVH������

)LJ�����,PDJLQJ�6\VWHP�6FKHPDWLF

)LJ�����'LDJUDP�IRU�WKH�GLSROH�ILHOG�HTXDWLRQ7KH�PDJQHWLF�ILHOG�DW�D�SRLQW�3��SURGXFHG�E\�D�VTXDUH�GLSROH�DW� WKH� RULJLQ� �UHI�� )LJXUH� ���� LV� JLYHQ� E\��@VLQÖFRVÖ�>� DD DDD5N% 5* � 
ZKHUH�� % LV� WKH� PDJQHWLF� IOX[� GHQVLW\� �7HVOD�� 5 LV� WKH�GLVWDQFH� IURP� WKH� GLSROH� WR� WKH� SRLQW� 3� �0HWUHV���D LV� WKH�DQJOH� IURP� WKH� FRLO� D[LV� WR� WKH� SRLQW� 3� �5DGLDQV��� N* LV� D�FRQVWDQW�HTXDO�WR

SP � �� 1,E
ZLWK� �� ��� � SP �� 1 LV� WKH� QXPEHU� RI� WXUQV�� , LV� WKH�FXUUHQW� LQVLGH� WKH� FRLO �$PSV��� E LV� WKH� VLGH� RI� WKH� FRLO��0HWUHV�� 5DÖ LV� WKH� XQLW� YHFWRU� LQ� GLUHFWLRQ� RI� 5� DDÖ LV� WKH�XQLW� YHFWRU� LQ� GLUHFWLRQ�RI�D � 'HULYLQJ� WKH�&DUWHVLDQ� IRUP�ZH�REWDLQ�
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&RPELQLQJ�WKH�ILHOG�FRPSRQHQWV�JLYHV��� � � �> @���� �ÖÖÖ� [\]D\D[D]5N% ]\[* ���� 
6R� IRU� HDFK�JHQHUDWRU� FRLO�� LI� WKH� FR�RUGLQDWHV� DUH� �;*L��<*L��=*L ����WKH�PDJQHWLF�ILHOG�SURGXFHG�LV�� �� �»»¼º««¬ª ����� ��� ���� �����Ö ��Ö��Ö�

*L*L]
*L\*L[**L ;[<\]D <\D;[D]5N%

ZKHUH�L�LV�WKH�LQGH[�UHIHUHQFH�QXPEHU�IRU�WKH�JHQHUDWRU�FRLO��7KH� H�P�I� LQGXFHG� LQ� WKH� VHQVRU� FRLO� ZKHQ� SODFHG� LQ� D�PDJQHWLF� ILHOG� LV�SURSRUWLRQDO� WR� WKH� UHVROYHG�FRPSRQHQW�RI�WKH�ILHOG�DORQJ�LWV�D[LV� �Ö�� VVV D%N9  ZKHUH��96 LV� WKH�H�P�I� LQGXFHG� LQ� WKH�VHQVRU� �9ROWV���N6 LV�D�FRHIILFLHQW� GHILQLQJ� WKH� VHQVLWLYLW\� RI� WKH� VHQVRU� �9ROWV� SHU�7HVOD��� 6DÖ LV�WKH�XQLW�YHFWRU�LQ�GLUHFWLRQ�RI�WKH�VHQVRU��ZKLFK�FDQ� EH� GHILQHG� E\� WKH� WZR� DQJOHV� T DQG� I�([SUHVVLQJ� WKH�H�P�I�LQGXFHG�LQ�WKH�VHQVRU�FRLO�UHODWHG�WR�HDFK�JHQHUDWRU�FRLO��DQG� WKHLU� PDJQHWLF� ILHOG��� WKH� IROORZLQJ� HTXDWLRQ� FDQ� EH�REWDLQHG�� � � � �� �� � � �� � »»¼º««¬ª ����� ��� ���� �FRV VLQFRVVLQ�
*L*L

*L*L6*6L ;[<\] <\;[]5NN9 T IIT
)URP� WKH� QLQH� GLIIHUHQW� H[SUHVVLRQV� RI� WKH� DERYH� YROWDJH�HTXDWLRQ� �QLQH� JHQHUDWRU� FRLOV��� [�� \�� ]�� T� DQG� I�� PD\� EH�GHWHUPLQHG� ZKLFK� DUH� WKH� RQO\� XQNQRZQ� YDULDEOHV� LQ� WKH�HTXDWLRQ�,,, 7+(�0$7+(0$7,&$/�02'(/,Q�RUGHU� WR�PHDVXUH�WKH�SRVLWLRQ�DQG�RULHQWDWLRQ�RI�WKH�KDQG�LQ� �'� VSDFH� LW� LV� QHFHVVDU\� WR� DWWDFK� D� VHW� RI� VHQVRUV� DW�VWUDWHJLF�SRVLWLRQV�RQ�D�JORYH��)LJXUH���VKRZV�WKH�ORFDWLRQ�RI�HOHYHQ�PLQLDWXUH�LQGXFWLYH�VHQVRUV�VRZQ�LQWR�D�JORYH��7KHVH�VHQVRUV� DUH� PRXQWHG� RQ� HDFK� ILQJHU�WLS� DQG� WKH� SKDODQJH�DERYH�WKH�EDVH�MRLQW��2QH�IXUWKHU�VHQVRU�LV�SXW�RQ�WKH�SDOP�



)RU�IXUWKHU�RSHUDWLRQ��ZH�QHHG�WR�SUH�GHILQH�WKH�ILQJHUV���7KXPEV DQG�)LQJHUV�DUH�JHQHULFDOO\�UHIHUUHG�WR�DV�ILQJHUV��)LQJHUV�DUH�QXPEHUHG���WR����ZKHUH���LV�WKH�WKXPE��DQG���LV�WKH�OLWWOH�ILQJHU��)LQJHU�MRLQWV�DUH�QXPEHUHG���WR����ZKHUH���LV�WKH�EDVH��DQG���LV�WKH�ILQJHU�WLS�

)LJ�����6HQVRUV�/D\RXW

)LJ�����-RLQW�3RVLWLRQLQJ
����-RLQW�3RVLWLRQLQJ�
)LUVW�� WKH� GLUHFWLRQ� XQLW� YHFWRU�� FRQYHUWHG� IURP� WKH�RULHQWDWLRQ� RI� 6��� �UHI�� )LJXUH� ���� QHHGV� WR� EH� VFDOHG� E\�GLIIHUHQW� IDFWRUV�� ZKLFK� LV� GHWHUPLQHG� E\� WKH� ZLGWK� RI� WKH�ZULVW��$GGLQJ�RU�VXEWUDFWLQJ�WKH�SRVLWLRQ�YHFWRUV�WR�6����WKH�SRVLWLRQ�RI�3���3���3���3��FRXOG�EH�ZRUNHG�RXW��7KH�VHQVRUV��GHVFULEHG� DERYH� µRQ� HDFK� ILQJHU� WLS¶� DQG� µRQ� WKH� SKDODQJH�DERYH� WKH� ILQJHU� EDVH¶�� DUH� SXW� DORQJ� DQG� LQ� WKH�PLGGOH� RI�WKDW�SKDODQJH��7KHQ�SRVLWLRQV�RI�-RLQW������������RI�DOO�ILQJHU���� ��� ��� ��� �� DUH� GHWHUPLQHG� E\� VFDOLQJ� WKH� GLUHFWLRQ� XQLW�YHFWRU� RI� WKH� UHOHYDQW� VHQVRU�ZLWK� WKH� IDFWRU� GHWHUPLQHG� E\�WKH� OHQJWK�RI� WKH�SKDODQJH��7KH�SRLQW������������DQG�3���3���3��� 3�� ZLOO� EH� FRQQHFWHG� WR� IRUP� WKH� EDVLF� TXDGULODWHUDO�SULVPV�IRU�GUDZLQJ�WKH SDOP�

����&DOFXODWLRQ�RI�WKH�9HUWLFHV�IRU�(DFK�)DFH����
7KH� VKDSH� RI� D� KXPDQ� ILQJHU� LV� F\OLQGULFDO�� 7R� UHQGHU� D�UHDOLVWLF� LPDJH�� WKH� F\OLQGULFDO� VKDSH� LV� DSSUR[LPDWHG� DV� D�VHULHV�RI�RFWDJRQDO�SULVPV�IROORZLQJ�WKH�EHQGLQJ�RI�D�KXPDQ�ILQJHU�� ,W� LV� YHU\� HDV\� WR� GHWHUPLQH� D� SODQH� LQ� ZKLFK� WKH�MRLQW��DQG��� VKRXOG� OD\�E\�NQRZLQJ� WKHLU�XS�YHFWRUV��ZKLFK�FRXOG�EH�DFWXDOO\�FDOFXODWHG�E\�DGGLQJ� WKH�GLUHFWLRQ�YHFWRUV�RI� WKH� WZR� ILQJHU� ERQHV� OLQNHG� E\� WKH� SURSRUWLRQDO� MRLQW��)LJXUH� �� VKRZV� WKH� RFWDJRQV� FRQVWUXFWHG� DURXQG� WKH� ILQJHU�MRLQWV�� (DFK� RI� WKH� HLJKW� YHUWLFHV� RI� QHLJKERULQJ� RFWDJRQV�PD\� EH� MRLQHG� WR� IRUP� D� VHULHV� RI� FRQQHFWHG� TXDGULODWHUDO�SULVPV�DURXQG�WKH�ILQJHU�ERQH�

)LJ�����7KH�RFWDJRQ�VKDSH�XVHG�WR�UHSUHVHQW�WKHKXPDQ�ILQJHU�SKDODQJHV�����&DOFXODWLRQ�RI�)DFHW�DQG�6XUIDFH�1RUPDOV�
$IWHU�FUHDWLQJ�DOO�WKH�YHUWLFHV��D�VHULHV�RI�IRXU�VLGH�IDFHV��UHI��)LJXUH� ��� DUH� DYDLODEOH� WR� GHILQH� WKH� ILQJHU� VXUIDFH�� 7KH�VHULHV�RI� IDFHV�DUH�GHILQHG� LQ�FRXQWHUFORFNZLVH� LQ�2SHQ�*/��WKH� FRPSXWHU� JUDSKLF� OLEUDU\� XVHG� LQ� WKH� SURJUDP��� � )RU�GUDZLQJ�WKH�REMHFW�LQ�2SHQ*/�WKH�XS�YHFWRU�WR�HDFK�RI�WKHVH�IDFHV�QHHG�WR�EH�FDOFXODWHG���$QG�LQ�RUGHU�WR�PDNH�WKH�LPDJH�DSSHDUV� VPRRWK� VXUIDFH� QRUPDOV� VKRXOG� EH� FDOFXODWHG� IRU�HDFK�RI�WKH�SULVP�YHUWLFHV�E\�DGGLQJ�WKH�IDFHW�QRUPDOV�RI�WKH�IRXU� IDFHV� E\� ZKLFK� WKH� YHUWH[� LV� VKDUH� DQG� WKHQ� UH�QRUPDOLVH��
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