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ZRXOG�OLNH�WR�H[SUHVV�P\�WKDQNV�WR�WKH�SHRSOH�ZKR�JDYH�PH�YDOXDEOH
DVVLVWDQFH� LQ� WKH� SUHSDUDWLRQ� RI� WKLV� ERRN�� $VVLVWDQFH� LV� DQ
LQDGHTXDWH� WHUP� IRU� DOO� WKH� SDWLHQFH�� WLPH� DQG� NQRZOHGJH� WKDW
FROOHDJXHV� DQG� IULHQGV� JHQHURXVO\� SURYLGHG�� )LUVW� LV� P\� IULHQG
0LFKDHO�:LHVH�� ZKR� DV� D� ILOPPDNHU� DQG� SXEOLVKHU� WKRXJKW� WKDW� D
ERRN� RQ� WKH� VXEMHFW� RI� YLVXDOL]DWLRQ�ZRXOG� EH� RI� LQWHUHVW� WR� RWKHU

ILOPPDNHUV�� 0LFKDHO� VXSSRUWHG� DOO� WKH� GHFLVLRQV� WKDW� LQ� WKH� HQG� FRVW
DGGLWLRQDO� WLPH�DQG�PRQH\�EXW� WKDW� UHVXOWHG� LQ�D�EHWWHU�ERRN��)RU� WKLV� ,
ZLOO�DOZD\V�EH�JUDWHIXO�
%RWK� -RH� 0XVVR�� SUHVLGHQW� RI� WKH� 3URGXFWLRQ� ,OOXVWUDWRUV� DQG� 0DWWH

3DLQWHUV� 8QLRQ�� DQG� *HQH� $OOHQ�� H[HFXWLYH� GLUHFWRU� RI� WKH� 6RFLHW\� RI
0RWLRQ� 3LFWXUH� DQG� 7HOHYLVLRQ� $UW� 'LUHFWRUV�� ZHUH� QRW� RQO\� KLJKO\
LQIRUPDWLYH� DERXW� WKHLU� UHVSHFWLYH� FUDIWV�� EXW� VDYHG� PH� PRQWKV� RI
UHVHDUFK�E\�KHOSLQJ� WR�DUUDQJH� WKH�PDQ\� LQWHUYLHZV�ZLWK� WKHLU�PHPEHUV
ZKRVH�LOOXVWUDWLRQ�DQG�GHVLJQ�ZRUN�DSSHDU�LQ�WKHVH�SDJHV�
7ZR� SURGXFWLRQ� LOOXVWUDWRUV� LQ� SDUWLFXODU�� &DPLOOH�$EERWW� DQG�+DUROG

0LFKHOVRQ�� JDYH� JHQHURXVO\� RI� WKHLU� WLPH� DQG� H[SHUWLVH� LQ� KHOSLQJ� PH
SUHSDUH� WKH� WH[W� DQG� GLDJUDPV� H[SODLQLQJ� WKH� 0LFKHOVRQ� PHWKRG� IRU
FDPHUD�DQJOH�SURMHFWLRQ�� ,Q�DGGLWLRQ�� WKH\�RIIHUHG�YDOXDEOH� LQVLJKWV� LQWR
WKH� FUDIW� RI� FRQWLQXLW\� LOOXVWUDWLRQ� DQG� HQFRXUDJHPHQW� E\� ZD\� RI� WKHLU
HQWKXVLDVP�IRU�WKH�PRYLHV�
6SHFLDO� WKDQNV� WR� 6WHYHQ� 6SLHOEHUJ�� ZKR� ZDV� HVSHFLDOO\� JHQHURXV� LQ

SURYLGLQJ�PH�ZLWK� WKH� OHQJWK\� VWRU\ERDUG� VHTXHQFH� IURP�(PSLUH�RI� WKH
6XQ�� D� SRUWLRQ� RI�ZKLFK� DSSHDUV� LQ� WKH� ERRN�� WR�5REHUW�&��&DUULQJHU� RI
,OOLQRLV� 8QLYHUVLW\�� ZKR� ZDV� FRQVLVWHQWO\� DEOH� WR� GLUHFW� PH� WR� XVHIXO
VRXUFHV�RI�LQIRUPDWLRQ�RQ�SURGXFWLRQ�GHVLJQ�RQ�WKH�UDUH�RFFDVLRQV�KH�ZDV
XQDEOH�WR�DQVZHU�TXHVWLRQV�SHUVRQDOO\��WR�0DU\�&RUOLVV�RI�WKH�)LOP�6WLOOV
$UFKLYHV� LQ� WKH�0XVHXP�RI�0RGHUQ�$UW��ZKR� SURYLGHG� WKH� VWRU\ERDUGV
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I URP�7KH� %LUGV� DQG� YDOXDEOH� VXJJHVWLRQV� IRU� UHVHDUFKLQJ� SURGXFWLRQ
GHVLJQ�
7KH� DUWZRUN� IURP�%HYHUO\�+LOOV�&RS� ,,� DQG�)ODVKGDQFH�ZDV�SURYLGHG

E\�3DUDPRXQW�3LFWXUHV��DUWZRUN�IURP�/D�%DPED�LV�FRXUWHV\�RI�&ROXPELD
3LFWXUHV��DQG�%ODGH�5XQQHU�DUWZRUN�LV�FRXUWHV\�RI�:DUQHU�%URV��3LFWXUHV�
7KH�&LWL]HQ�.DQH� DUW� IURP�ZKLFK� WKH� UHSURGXFWLRQV�ZHUH� WDNHQ� LV� LQ� WKH
5DUH�%RRNV�DQG�6SHFLDO�&ROOHFWLRQV�/LEUDU\�RI�WKH�8QLYHUVLW\�RI�,OOLQRLV�
��������5.2�3LFWXUHV��,QF���5HQ�������5.2�*(1(5$/��,1&��
2Q�D�PRUH�SHUVRQDO�OHYHO��'RXJ�6KHIIHU��-LP�&RRQ��6FRWW�'HD�YHU��DQG

P\�ORQJWLPH�SURGXFHU�DQG�FRPUDGH�&DUO�6KHD�DOO�OHQW�WKH�NLQG�RI�VXSSRUW
RQO\�IULHQGV�FDQ�SURYLGH�
:DUPHVW�JUDWLWXGH�JRHV� WR�P\�VLVWHU��%DUEDUD��DQG�SDUHQWV��%HWW\�DQG

6WDQOH\� .DW]� IRU� XQGHUVWDQGLQJ� �PRVW� RI� WKH� WLPH�� WKDW� WKH� EDVHPHQW
FRXOG� EH� D� VWXGLR�� DQG� IRU� WKH� FRQWLQXLQJ� EHOLHI� WKDW� ,� ZRXOG� VRPHGD\
JUDGXDWH�WR�WKH�UHDO�WKLQJ�
$ERYH�DOO�P\�WKDQNV�JR�WR�P\�ZLIH�DQG�EHVW�IULHQG�-DQH�IRU�PRUH�ORYH

DQG�XQGHUVWDQGLQJ�WKDQ�DQ\RQH�FRXOG�XQUHDVRQDEO\�H[SHFW�
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,QWURGXFWLRQ

3$57�,�9LVXDOL]DWLRQ��7KH�3URFHVV
�����9LVXDOL]DWLRQ

�����3URGXFWLRQ�'HVLJQ

�����6WRU\ERDUGV

�����9LVXDOL]DWLRQ��7RROV�DQG�7HFKQLTXHV

�����7KH�3URGXFWLRQ�&\FOH

3$57�,,�(OHPHQWV�RI�7KH�&RQWLQXLW\�6W\OH
�����&RPSRVLQJ�6KRWV��6SDWLDO�&RQQHFWLRQV

�����(GLWLQJ��7HPSRUDO�&RQQHFWLRQV

3$57�,,,�7KH�:RUNVKRS
�����7KH�%DVLFV�$SSOLHG

�����6WDJLQJ�'LDORJXH�6HTXHQFHV

������'LDORJXH�6WDJLQJ�ZLWK�7KUHH�6XEMHFWV

������)RXU�RU�0RUH�3OD\HU�'LDORJXH�6WDJLQJV

������0RELOH�6WDJLQJ

������'HSWK�RI�WKH�)UDPH

������&DPHUD�$QJOHV

������2SHQ�DQG�&ORVHG�)UDPLQJV
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������3RLQW�RI�9LHZ

3$57�,9�7KH�0RYLQJ�&DPHUD
������7KH�3DQ

������7KH�&UDQH�6KRW

������7KH�7UDFNLQJ�6KRW

������7UDFNLQJ�6KRW�&KRUHRJUDSK\

������7UDQVLWLRQV

������)RUPDW

������3DUWLQJ�6KRWV

$SSHQGL[��&DPHUD�$QJOH�3URMHFWLRQ

*ORVVDU\

5HFRPPHQGHG�5HDGLQJ
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W
V�VRPHWKLQJ�RI�D�SDURGR[�WKDW�ILOP��WKH�DUW�WKDW�PRVW�UHVHPEOHV�RXU
GD\GUHDPV�� LV� WKH�RQH�PRVW� GLIILFXOW� WR� EULQJ� LQWR� H[LVWHQFH��$IWHU
DOO��ZH�QHHG�RQO\�FORVH�RXU�H\HV�DQG�ZH�DUH�LQ�D�GDUNHQHG�WKHDWHU�RI
RXU� RZQ� PDNLQJ�� VFUHHQLQJ� WKH� PRYLHV� ZH
G� OLNH� WR� VHH� IRU� DQ
DSSUHFLDWLYH� DXGLHQFH²RXUVHOYHV�� %HFDXVH� ZH� VXSSRVH� RXU
LPDJLQDWLRQV� DUH� QDWXUDOO\� FLQHPDWLF� LW� LV� SDUWLFXODUO\� IUXVWUDWLQJ

WKDW�ZH�FDQQRW�HDVLO\�FRPPLW�ZKDW�VHHP�OLNH� IXOO\� IRUPHG�ZRUNV�RI�DUW
GLUHFWO\�WR�ILOP��,I�RQO\�ZH�FRXOG�H[SUHVV�RXU�GD\GUHDPV�DV�HDVLO\�DV�WKH
PXVLFLDQ�LPSURYLVHV�D�PHORG\�RU�DV� WKH�SDLQWHU�FRQWUROV�FRORU�DQG�IRUP
RQ�WKH�FDQYDV��2I�FRXUVH�LW
V�RQO\�DQ�LOOXVLRQ�WKDW�ZH�GUHDP�LQ�VHTXHQFHV
UHDG\� IRU� QDWLRQDO� UHOHDVH��:KDW� PDWWHUV� LV� WKDW� ZKLOH� PRVW� DUWLVWV� FDQ
HDVLO\�FUHDWH�ZRUNV�LQ�WKHLU�UHVSHFWLYH�PHGLXPV��DFFXPXODWLQJ�H[SHULHQFH
GD\�DIWHU�GD\��D�ILOPPDNHU�KDV�GLIILFXOW\�SUDFWLFLQJ�KLV�FUDIW�XQOHVV�KH�FDQ
DIIRUG�WKH�FRQVLGHUDEOH�H[SHQVH�RI�ILOP�SURGXFWLRQ�
8QIRUWXQDWHO\��WKLV�LV�VLPSO\�EH\RQG�WKH�PHDQV�RI�PRVW�DUWLVWV��(YHQ�LQ

ILOP� VFKRROV�� PRVW� VWXGHQWV� DUH� OXFN\� WR� FRPSOHWH� WZR� RU� WKUHH� ��PP
VKRUW� ILOPV� LQ� D� SHULRG� RI� IRXU� \HDUV�� ZKLFK� PHDQV� WKDW� RQO\� D� VPDOO
SRUWLRQ�RI� WKHLU� WLPH�LV�VSHQW�PDNLQJ�ILOPV�� ,Q� WKH�ZRUOG�RI�PDLQVWUHDP
IHDWXUHV��VFUHHQZULWHUV�DQG�DFWRUV�ZKR�KDYH�PDQDJHG�WR�XVH�WKHLU�VXFFHVV
WR� OHYHUDJH� D� GLUHFWRULDO� RSSRUWXQLW\� ZRXOG� EH� KDUG� SUHVVHG� WR� ILQG
DQRWKHU� ZD\� WR� JDLQ� H[SHULHQFH� EHIRUH� WDNLQJ� WKH� UHLQV� RI� D� IXOO�VFDOH
PXOWL�PLOOLRQ�GROODU�PRYLH��7KLV�JLYHV�QHZ�PHDQLQJ�WR�WKH�QRWLRQ�RI�RQ�
WKH�MRE�WUDLQLQJ�
,Q�ILOP�VFKRROV�WKH�SULPDU\�PHWKRG�RI�WHDFKLQJ�LV�WKH�VWXG\�RI�WKH�ILOP

WHFKQLTXH�RI� FODVVLF� ILOPV�DQG� WKH� VW\OHV�RI� IDPRXV�GLUHFWRUV��7KHUH� DUH
HGLWLQJ� DQG� FLQHPDWRJUDSK\� FRXUVHV�� EXW� WKHVH� DUH� ODUJHO\� GHYRWHG� WR
WHFKQLFDO� SURFHVVHV� DQG� SURFHGXUHV�� 1HFHVVDU\� DV� WKHVH� VNLOOV� DUH�� WUXH
KDQGV�RQ�ZRUN�DQG�GLVFRYHU\�LV�OLPLWHG�
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7KLV� ODFN� RI� GLUHFW� H[SHULHQFH� LV� SHUSHWXDWHG� LQ� PDLQVWUHDP� ILOP
SURGXFWLRQ�ZKHUH�WKH�SULPDU\�FUHDWLYH�SRVLWLRQV²VFUHHQZULWHU��GLUHFWRU�
FLQH�PDWRJUDSKHU� DQG� HGLWRU²GLYLGH� WKH� LQGLYLGXDO� DUWLVW
V� YLVLRQ� LQWR
FRPSRQHQW� SDUWV�� 7KHUH� DUH� XQDYRLGDEOH� SUDFWLFDO� UHDVRQV� IRU� WKLV
GLYLVLRQ�RI�ODERU��EXW�WKH�IDFW�WKDW�WKLV�W\SH�RI�RUJDQL]DWLRQ�H[LVWV�GRHVQ
W
PHDQ� WKDW� WKH� ILOPPDNHU� VKRXOG� WDNH� PDQDJHPHQW� FRXUVHV� LQVWHDG� RI
OHDUQLQJ� WKH� VXEWOHWLHV�RI�KLV� FUDIW��7KH�FRPSDUWPHQWDOL]DWLRQ�RI� LPDJH�
VRXQG��ODQJXDJH�DQG�FRQWLQXLW\�IXOILOOV�WKH�QHHGV�RI�HIILFLHQF\��EXW�LW�LV�D
KLHUDUFK\� WKDW� LV� IXQGDPHQWDOO\� GLIIHUHQW� IURP� WKH� ZD\� LQ� ZKLFK� ZH
YLVXDOL]H��7KH�TXHVWLRQ�LV�ZKHWKHU�WKH�H[SUHVVLRQ�RI�WKLV�RUJDQLF��XQLILHG
H[SHULHQFH� LV� D� VLQJOH� FUDIW� RU� D� FRPELQDWLRQ� RI� LQGLYLGXDO� VNLOOV�� 0\
DQVZHU�� DQG� LW� LV� D� SHUVRQDO� YLHZ�� LV� WKDW� WKH� YLVXDOL]DWLRQ� RI� VKRWV� DQG
VHTXHQFHV�LV�YHU\�PXFK�D�VLQJOH�FUDIW�FDOOHG�VKRW�IORZ�
6KRW�E\�6KRW�LV�DERXW�VKRW�IORZ��SULQFLSDOO\�LQ�QDUUDWLYH�ILOP��ZLWK�WKH

JRDO� RI� H[SORULQJ� WKH� SUDFWLFDO� UHODWLRQVKLS� EHWZHHQ� WKH� WKUHH�
GLPHQVLRQDO� UHDOLW\� RI� WKH� VSDFH� LQ� IURQW� RI� WKH� FDPHUD� DQG� WKH� WZR�
GLPHQVLRQDO�UHSUHVHQWDWLRQ�RQ�ILOP�DQG�RQ�WKH�VFUHHQ��7KHVH�DUH�WKH�WZR
PHGLXPV�LQ�ZKLFK�WKH�ILOPPDNHU�PXVW�ZRUN��WKH�VHW�RU�ORFDWLRQ��ZKLFK�LV
D�PHGLXP�LQ�WKH�VHQVH�WKDW�LW�LV�D�FRQVFLRXVO\�PDQLSXODWHG�VSDFH��DQG�WKH
H[SRVHG�ILOP��ZKLFK�UHVHPEOHV�WUDGLWLRQDO�PDWHULDOV�LQ�WKH�JUDSKLF�DUWV�
7KH�EDVLF�PHWKRG�XVHG�LQ�WKLV�ERRN�LV�WKH�VLGH�E\�VLGH�FRPSDULVRQ�RI

FLQHPDWLF� WHFKQLTXHV� XVLQJ� LOOXVWUDWHG� DQG� SKRWRJUDSKLF� VWRU\ERDUGV�
8QOLNH�WKH�VFUHHQSOD\��ZKLFK�KDV�EHHQ�VWXGLHG�LQ�GHSWK��WKH�VWRU\ERDUG�LV
RQH�RI�WKH�OHDVW�XQGHUVWRRG�RU�GRFXPHQWHG�DVSHFWV�RI�ILOP�SURGXFWLRQ��,W
LV�XVHG�QRW�RQO\�DV�DQ�LQVWUXFWLRQDO�WRRO�LQ�WKLV�ERRN�EXW�DOVR�DV�D�XVHIXO
WHFKQLTXH� IRU� ILOPPDNHUV� ZKR� FDQ� GHVFULEH� LQ� SLFWXUHV� ZKDW� WKH
VFUHHQSOD\� GHVFULEHV� LQ�ZRUGV��:KDW� \RX� FDQ� H[SHFW� WR� ILQG� LQ�6KRW� E\
6KRW�LV�WKH�ZRUNLQJ�RXW�RI�QDUUDWLYH�DQG�YLVXDO�SUREOHPV�RQ�SDSHU�DQG�WKH
EDVLF�YRFDEXODU\�RI�WHFKQLTXHV�IURP�ZKLFK�VROXWLRQV�FDQ�EH�IDVKLRQHG�
,I�\RX�KDYH�OHDIHG�WKURXJK�WKH�ERRN�\RX�ZLOO�KDYH�VHHQ�WKH�PDQ\�SKRWR

VHTXHQFHV�WKDW�VHHP�WR�SUHVHQW�DQ�HQF\FORSHGLD�RI�VWDJLQJ�DQG�QDUUDWLYH
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VWUDWHJLHV��:KLOH�,�KRSH�WKHVH�VHFWLRQV�DUH�WKRURXJK��LW�ZRXOG�EH�LQFRUUHFW
WR� WKLQN� RI� WKHP� DV� FRPSHQGLXPV� RI� VWRFN� VROXWLRQV�� 7KH� UHDVRQLQJ
EHKLQG�GHPRQVWUDWLQJ�VR�PDQ\�YHUVLRQV�RI�VXFK�IDPLOLDU�VWUDWHJLHV�DV�WKH
RYHU�WKH�VKRXOGHU�VKRW�LV�WR�DFFXPXODWH�WKH�W\SH�RI�H[SHULHQFH�WKDW�ZRXOG
FRPH�IURP�OLQLQJ�XS�KXQGUHGV�RI�VKRWV�DQG�HGLWLQJ�GR]HQV�RI�VHTXHQFHV�
:KLOH�WKHUH�LV�QR�VXEVWLWXWH�IRU�DFWXDO�ILOPLQJ��WKHUH�LV�DOVR�QR�VXEVWLWXWH
IRU�ZRUNLQJ�RXW�\RXU�RZQ�VWRU\ERDUG��HDFK�PRGH�RI�H[SUHVVLRQ�SRVLQJ�D
XQLTXH� DQG� UHZDUGLQJ� FKDOOHQJH� WR� WKH� LPDJLQDWLRQ�� ,Q� DOO� FDVHV� ,� KDYH
FULWLTXHG� WKH� H[DPSOHV� LQ� WKH� ILUVW� SHUVRQ�� H[SUHVVLQJ�P\�RZQ�RSLQLRQV
UDWKHU�WKDQ�VWDWLQJ�LQGLVSXWDEOH�IDFWV��7KH�SRLQW�RI�DOO�WKH�H[DPSOHV�LQ�WKH
ERRN�LV� WR�HQFRXUDJH�\RXU�FULWLFDO�VHQVH��VR�WKDW�ZKHQ�\RX�VWHS�RXW�RQWR
WKH�VHW�DQG�IDFH�D�FRPSOH[�VWDJLQJ�VLWXDWLRQ�\RX�ZLOO�KDYH�WKH�IRXQGDWLRQ
IURP�ZKLFK�WR�GHYLVH�\RXU�RZQ�VROXWLRQV�
7KHUH�DUH�PDQ\�ZD\V�WR�YLVXDOL]H�D�ILOP�EHVLGHV�VWRU\ERDUGLQJ��9LGHR

DQG�FRPSXWHUV�DUH�XVHIXO�DOWHUQDWLYHV��EXW� WKH�SURFHVV�RI�SXWWLQJ�LPDJHV
WRJHWKHU�DQG�ZRUNLQJ�RXW�DQ�LGHD�LQ�VXFFHVVLYH�YHUVLRQV�LV�WKH�EHVW�ZD\�WR
GHYHORS�D�FULWLFDO�H\H�DQG�FLQHPDWLF�VHQVH��6WRU\ERDUGV�GR�QRW��DV�LV�RIWHQ
VXSSRVHG��LQWHUIHUH�ZLWK�LPSURYLVDWLRQ�RU�GRFXPHQWDU\�WHFKQLTXHV�LI�\RX
FKRRVH�WR�XVH�WKHP��0\�RZQ�H[SHULHQFH�LV�WKDW�DUWLVWV�ZKR�DUH�GULYHQ�WR
UHZULWH�WKH�UXOHV�DUH�QHYHU�VWLIOHG�E\�ILUVW�OHDUQLQJ�WUDGLWLRQDO�WHFKQLTXHV�
1RW�HYHU\�ILOP�DQG�VHTXHQFH�VKRXOG�EH�VWRU\ERDUGHG�RU�HYHQ�VFULSWHG

LQ�GHWDLO��EXW�ILOP��ZKLFK�LV�WKH�PRVW�SURWHDQ�RI�DUWV��LV�IOH[LEOH�HQRXJK�WR
LQFOXGH�WKH�SUHIHUHQFHV�RI�DQ\�ILOPPDNHU��7KH�FODVVLF�RSSRVLWLRQ�EHWZHHQ
H[SUHVVLRQLVW�DQG�UHDOLVWLF�ILOP�VW\OHV�UHPDLQV�XQUHVROYHG��OHIW��DV�DOZD\V�
WR�WKH�VSHFLILF�H[SHULHQFH�RI�WKH�LQGLYLGXDO�ILOPPDNHU��)RU�PH��WKH�GHVLJQ
RI� D� VHTXHQFH�� OLNH� ZULWLQJ�� LV� RQH� RI� WKH� JUHDW� SOHDVXUHV� RI� QDUUDWLYH
ILOPPDNLQJ�� :KLOH� WKH� VHDUFK� IRU� WKH� SHUIHFW� VHTXHQFH� PD\� LQYROYH� D
JUHDW�GHDO�RI�KDLU�SXOOLQJ��P\�RZQ��DQG�GR]HQV�RI� WDNHV��D� IHZ�JUDFHIXO
VKRWV�LQ�WKH�ILQLVKHG�ILOP�PDNH�WKH�HIIRUW�ZRUWKZKLOH�

��



$%287�7+(�3+272*5$3+6$1'
6725<%2$5'6�86('�,1�7+,6�%22.

7KH� SKRWRERDUGV� XVHG� LQ� WKLV� ERRN� ZHUH� VKRW� ZLWK� D� 1LNRQ� )�� DQG� DQ
2O\PSXV�20�Q�XVLQJ�D�YDULHW\�RI�IL[HG�IRFDO�OHQJWK�DQG�]RRP�OHQVHV�RQ
.RGDN�3DQDWRPLF�[�DQG�3OXV�[�ILOPV��$V�RIWHQ�DV�SRVVLEOH�,�KDYH�WULHG�WR
DSSUR[LPDWH�WKH�FRPSRVLWLRQDO�TXDOLWLHV�RI�WKH�PRVW�ZLGHO\�XVHG�PRWLRQ
SLFWXUH� IRUPDWV�� EXW� IRU� D� YDULHW\� RI� WHFKQLFDO� UHDVRQV� �GLVFUHSDQFLHV� LQ
WKH�PHDVXUHPHQW�RI�IRFDO�OHQJWKV�E\�OHQV�PDQXIDFWXUHUV�DQG�WKH�GLIILFXOW\
LQ� GHWHUPLQLQJ� H[DFW� IRFDO� OHQJWKV� RI� ]RRP� OHQVHV� DW� GLVFUHWH� SRVLWLRQV
WKURXJKRXW�WKHLU�UDQJH��IRU�H[DPSOH���GLIIHUHQFHV�DUH�LQHYLWDEOH�
��PP�6/5�FDPHUDV�XVH�DQ�DVSHFW�UDWLR�RI�DSSUR[LPDWHO\��������ZKLFK

LV� VRPHZKHUH� EHWZHHQ� WKH� IXOO�$FDGHP\� DVSHFW� UDWLR� RI� ������� DQG� WKH
�������UDWLR�SRSXODU�LQ�(XURSH��7KHUHIRUH��FURSSLQJ�ZDV�QHFHVVDU\�GXULQJ
WKH�SULQWLQJ� VWDJH� WR�ZLGHQ� WKH� IUDPH� WR� WKH�YDULRXV�ZLGH�VFUHHQ� DVSHFW
UDWLRV�LQ�FRPPRQ�XVH�IRU�WKHDWULFDOO\�UHOHDVHG�PRWLRQ�SLFWXUHV��7KHUH�DUH
WKUHH�DVSHFW� UDWLRV�GHPRQVWUDWHG� LQ� WKH�ERRN����������������QRUPDO�ZLGH
VFUHHQ� DQG� WKH� H[WUHPH� ZLGH� VFUHHQ� SURSRUWLRQV� RI� &LQHPD6FRSH� DQG
3DQDYLVLRQ���PP��������
)RU� DOO� WKHVH� UHDVRQV�� WKH� IRFDO� OHQJWKV� DQG� DSHUWXUHV� DFFRPSDQ\LQJ

PDQ\� RI� WKH� VWRU\ERDUG� SKRWRJUDSKV� VKRXOG� EH� FRQVLGHUHG� HVWLPDWHV�
'XSOLFDWLQJ� WKH� VDPH� SHUVSHFWLYH�� GHSWK� RI� ILHOG�� IRFDO� OHQJWK� DQG
FRPSRVLWLRQ�ZLWK�D�PRWLRQ�SLFWXUH�FDPHUD�DQG�OHQV�ZLOO�QHFHVVDULO\�\LHOG
D�GLIIHUHQW�IRFDO�OHQJWK�
6DGO\�� SURGXFWLRQ� DUW� LV� UDUHO\�SUHVHUYHG�ZLWK� DQ\� FRQVLVWHQF\�E\� WKH

PRYLH� LQGXVWU\��7KH�SURGXFWLRQ� LOOXVWUDWLRQV� LQ� WKLV� ERRN� DUH� IUHTXHQWO\
UHSURGXFWLRQV� RI� SKRWRFRSLHV� RI� RULJLQDO� DUW�� WKH� RULJLQDOV� KDYLQJ� ORQJ
VLQFH� GLVDSSHDUHG�� HYHQ� LQ� WKH� FDVH� RI� UHFHQW� ILOPV�� 7KH� UHVXOW� LV� WKDW
PXFK�RI�WKH�VKDGLQJ�DQG�WRQDO�TXDOLW\�RI�WKH�ZRUN�LV�ORVW��(YHQ�LQ�WKH�FDVH
RI� WKH� PRVW� GHWHULRUDWHG� UHSURGXFWLRQV�� KRZHYHU�� WKH� ZRUN� KDV� EHHQ
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UHSURGXFHG� LQ� WKH�PRUH�FRVWO\�KDOI�WRQH�SURFHVV� WR�SUHVHUYH�DV�PXFK�RI
WKH�WRQDO�UDQJH�DV�SRVVLEOH�
%HFDXVH� VWRU\ERDUGV� DQG� SURGXFWLRQ� DUW� YDU\� FRQVLGHUDEO\� LQ� VL]H�

UHIOHFWLQJ�WKH�SDUWLFXODU�XVH��VW\OH�RI�WKH�LOOXVWUDWRU�DQG�SUHIHUHQFHV�RI�WKH
GLUHFWRU��PRVW� RI� WKH� DUWZRUN� KDV� EHHQ� UHGXFHG� WR� ILW� WKH� IRUPDW� RI� WKH
ERRN��6RPH�RI�WKH�LOOXVWUDWLRQV�ZHUH�UHGXFHG�DV�PXFK�DV������EXW�LQ�DOO
FDVHV� WKH� LQGLYLGXDO� DUWLVWV� ZHUH� FRQVXOWHG� LQ� RUGHU� WKDW� WKH� EHVW
SUHVHQWDWLRQ�EH�PDGH�FRQVLVWHQW�ZLWK�WKH�VSDFH�DYDLODEOH�
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3DUW�,
9LVXDOL]DWLRQ�
7KH�3URFHVV

³9LVLRQ�LV�WKH�DUW�RI�VHHLQJ�WKLQJV�LQYLVLEOH´

-RQDWKDQ�6ZLIW
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,

��9,68$/,=$7,21

I� \RX
YH� HYHU� VHHQ� D� ER\� O\LQJ� LQ� WKH� JUDVV�� H\H�OHYHO� ZLWK� KLV� WR\
VROGLHUV�� WKHQ� \RX
YH� VHHQ� WKH� LPSXOVH� WKDW� LV� WKH� YLVXDO� EDVLV� RI� WKH
+ROO\ZRRG�PRYLH��7KH�ER\�LV�IUDPLQJ�WKH�DFWLRQ�DV�D�ILOPPDNHU�PLJKW�
H\H�OHYHO� ZLWK� KLV� PLQLDWXUH� ILJXUHV� VR� WKDW� FKDUJH� DQG� UHWUHDW� DUH� DOO
DURXQG�KLP��8S�FORVH��WKH�WR\V�DUH�QR�ORQJHU�SDLQWHG�PLQLDWXUHV��EXW�OLIH�
VL]H� ZDUULRUV� PRYLQJ� LQ� D� ZRUOG� WKDW� LV� QRW� WR� EH� REVHUYHG� EXW
H[SHULHQFHG�
,Q� KLV� ODQGPDUN� ERRN�4X
HVW�FH� TXH� OH� &LQpPD"� )UHQFK� ILOP� FULWLF

$QGUp� %D]LQ� XVHG� WKH� WHUP�SUHVHQFH� WR� GHVFULEH� WKH�PRYLHJRHU
V� VHQVH
WKDW�KH� LV�ZLWKLQ� WKH� VDPH�VSDWLDO�WHPSRUDO� FRQWLQXXP�DV� WKH�SLFWXUH�RQ
WKH� VFUHHQ��+H� UHJDUGHG� WKLV� LOOXVLRQ� DV� WKH� IXOILOOPHQW� RI� D� WUDGLWLRQ�RI
YHULVLPLOLWXGH�LQ�ZHVWHUQ�SDLQWLQJ�WKDW�EHJDQ�ZLWK�WKH�GLVFRYHU\�RI�OLQHDU
SHUVSHFWLYH� GXULQJ� WKH� 5HQDLVVDQFH�� 7KLV� JHRPHWULFDO� ZD\� RI� GHSLFWLQJ
VSDFH�HQDEOHG�SDLQWHUV�WR�FUHDWH�SLFWXUHV�WKDW�ZHUH�D�UHDVRQDEO\�DFFXUDWH
UHSUHVHQWDWLRQ�RI�WKUHH�GLPHQVLRQDO�UHDOLW\�RQ�D�WZR�GLPHQVLRQDO�VXUIDFH�
3KRWRJUDSK\� LV� DEOH� WR� DFKLHYH� WKH� VDPH� HIIHFW� DXWRPDWLFDOO\�� DQG� WKH
YLHZHU�VHHV�D�UHVXOW�WKDW�VKDUHV�WKH�RSWLFDO�TXDOLWLHV�RI�KXPDQ�YLVLRQ�
%XW�PRWLRQ�SLFWXUHV�WDNHV�WKH�LOOXVLRQ�RQH�VWHS�IXUWKHU�DQG�FRQYH\�WKH

H[SHULHQFH� RI�VHHLQJ� WKLQJV� DV� WKH\� KDSSHQ� RU�� DV� %D]LQ� UHIHUUHG� WR� LW�
SUHVHQFH²VRPHWKLQJ� WKDW�ERWK�SDLQWLQJ�DQG�SKRWRJUDSK\� IDLO� WR� FRQYH\
FRPSOHWHO\��7KLV� LV�EHFDXVH�ZKHQ�ZH�YLHZ�D�SDLQWLQJ�RU�SKRWRJUDSK�ZH
DUH�DOZD\V�DZDUH�RI�WKH�VXUIDFH�RI�WKH�SLFWXUH��6RPHWKLQJ�YHU\�GLIIHUHQW
KDSSHQV�ZKHQ�ZH�DUH�YLHZLQJ�D�ILOP��,QVWHDG�RI�VHHLQJ�WKH�SLFWXUH�VXUIDFH
ZH�DUH�LQFOXGHG�LQ�WKH�SLFWRULDO�VSDFH�SURMHFWHG�RQ�WKH�VFUHHQ�DV�LI�LW�ZHUH
UHDO�WKUHH�GLPHQVLRQDO�VSDFH�

7KH�&RQWLQXLW\�6W\OH
7KH�QHDUO\�SHUIHFW� LOOXVLRQ�RI� GHSWK�ZDV�ZKDW� VHW�PRWLRQ�SLFWXUHV� DSDUW
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IURP�DOO�RWKHU�PHWKRGV�RI�UHSURGXFWLRQ�LQ�WKH�JUDSKLF�DUWV�DW� WKH�WXUQ�RI
WKH�FHQWXU\��7KH�HGLWRULDO�DQG�SKRWRJUDSKLF�VWUDWHJLHV�RI�*ULIILWK��3RUWHU
DQG� WKH� RWKHU� SLRQHHU� ILOPPDNHUV� EXLOW� RQ� WKLV� EDVLF� WHQGHQF\� RI� WKH
PRWLRQ� SLFWXUH� YLHZLQJ� H[SHULHQFH�� DYRLGLQJ� DQ\� VRUW� RI� WHFKQLTXH� WKDW
GUHZ� DWWHQWLRQ� WR� WKH� LOOXVLRQ� LWVHOI�� 7KLV� ZDV� LQ� NHHSLQJ� ZLWK� WKHLU
LPPHGLDWH�DUWLVWLF�KHULWDJH��ODUJHO\�QLQHWHHQWK�FHQWXU\�WKHDWHU��OLWHUDWXUH�
PDJD]LQH�DQG�ERRN�LOOXVWUDWLRQ�DQG�SKRWRJUDSK\��$V�LW�WXUQV�RXW��PDQ\�RI
WKH�EDVLF�VWUDWHJLHV�RI�WKH�PRYLHV�WKDW�ZH�KDYH�FRPH�WR�FDOO�FLQHPDWLF��RU
DW� OHDVW� WKH�FRQYHQWLRQV�RI�ZKDW�LV�NQRZQ�DV�WKH�³FRQWLQXLW\�VW\OH´�ZHUH
GHYHORSHG�RU�VXJJHVWHG�LQ�WKH�SRSXODU�DUW�RI�WKH�QLQHWHHQWK�FHQWXU\�
7RGD\�� WKH�VW\OH�KDV�EURDGHQHG�WR�LQFOXGH�VRPH�RI� WKH�FRQYHQWLRQV�RI

FLQpPD�YpULWp��H[SHULPHQWDO�DQG�DYDQW�JDUGH�ILOP��EXW� LV� ODUJHO\�IDLWKIXO
WR�WKH�RULJLQDO�VWRU\WHOOLQJ�VWUDWHJLHV�RI� WKH�+ROO\ZRRG�PRYLH��ZKLFK�E\
QRZ�LV�DQ�LQWHUQDWLRQDO�VW\OH��7KH�LGHDV� LQ� WKLV�ERRN�DUH� WDNHQ�IURP�WKLV
EDVLF�YRFDEXODU\� RI� WHFKQLTXHV�� EXW� ILOPPDNHUV� ZLOO� ILQG� WKDW� OHDUQLQJ
WKLV� VW\OH� VKRXOG� QRW� LQKLELW� H[SHULPHQWDWLRQ�� ,Q� IDFW�� LQ� WKH� ����V� WZR
RWKHU� SRSXODU� YLVXDO� IRUPV�� WKH� WHOHYLVLRQ� FRPPHUFLDO� DQG� WKH� PXVLF
YLGHR�� ERUURZHG� D� YDULHW\� RI� WHFKQLTXHV� IURP� DYDQW�JDUGH� DQG
H[SHULPHQWDO�ILOPV�DQG�LQWURGXFHG�WKHP�WR�D�PDVV�DXGLHQFH��,Q�WKH�IXWXUH�
WKLV�ZLOO� SUREDEO\�SHUPLW� ILOPPDNHUV� WR� IXUWKHU� H[WHQG� WKH� UDQJH�RI� WKH
FRQWLQXLW\�VW\OH�
0\�H[SHFWDWLRQ�LV�WKDW�D�ILOPPDNHU�ZKR�OHDUQV�WKH�YDULRXV�IUDPLQJ�DQG

VWDJLQJ�LGHDV�RI�WKH�FRQWLQXLW\�VW\OH�ZLOO�JDLQ�D�KHLJKWHQHG�DZDUHQHVV�RI
FRPSRVLWLRQ�� HGLWLQJ� SDWWHUQV� DQG� WKUHH�GLPHQVLRQDO� GHVLJQ�� (YHQ� LI� KH
FKRRVHV�WR�UHMHFW�HYHU\�VSHFLILF�VWUDWHJ\�WKDW�LV�RXWOLQHG�LQ�WKLV�ERRN��KH
ZLOO�EH�EHWWHU�SUHSDUHG�WR�VWULNH�RXW�RQ�KLV�RZQ�

9LVXDOL]DWLRQ
,W
V�D�FRQMXUHU
V�ZRUG�UHDOO\��+RZ�HOVH�ZRXOG�\RX�GHVFULEH�VRPHWKLQJ�WKDW
WXUQV�GUHDPV� LQWR� UHDOLW\�RU�PDNHV� WKH� LPDJLQDU\�YLVLEOH"�0DJLFDO� DV� LW
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VRXQGV��YLVXDOL]DWLRQ�ZDV�MXVW�DQRWKHU�GHVFULSWLRQ�RI�WKH�FUHDWLYH�SURFHVV
XQWLO� WKH� KXPDQ� SRWHQWLDO�PRYHPHQW� GLVFRYHUHG� WKDW� LW� FRXOG� EH� SXW� WR
ZRUN�
7KH�SURPLVH� LV� WKDW�ZH�DOO�KDYH� WKH�SRZHU� WR�GHFLGH�RXU�GHVWLQ\��RQH

LPDJH� DW� D� WLPH�� LI� ZH� OHDUQ� WR� FKDQQHO� RXU� FUHDWLYH� HQHUJLHV�� 6SRUWV
SV\FKRORJLVWV� ZHUH� WKH� ILUVW� WR� XVH� YLVXDOL]DWLRQ� WKLV� ZD\�� LQVWUXFWLQJ
DWKOHWHV� WR� HQYLVLRQ� WKHPVHOYHV� H[HFXWLQJ� DQ� HYHQW� SHUIHFWO\²ZKDW
DPRXQWV� WR� YLVXDO� FKDQWLQJ�� 7KLV� ODWHVW� YHUVLRQ� RI� SRVLWLYH� WKLQNLQJ� LV
SUREDEO\�EHQHILFLDO�LI�WKHUH�LV�D�VSHFLILF�JRDO�WR�SLFWXUH��EXW�KRZ�GRHV�WKH
DUWLVW�XVH�YLVXDOL]DWLRQ"�:KDW�JRDO�GRHV�KH�LPDJLQH"
7KH�DQVZHU�LV�WKDW�WKH�DUWLVW�UDUHO\�KDV�D�VSHFLILF�JRDO�LQ�PLQG�ZKHQ�KH

EHJLQV�ZRUN��VR�WKDW�WKH�SURFHVV�RI�YLVXDOL]DWLRQ�LV�DFWXDOO\�WKH�VHDUFK�IRU
D� JRDO� UDWKHU� WKDQ� WKH� DWWDLQPHQW� RI� RQH�� 7KLV� LV� TXLWH� GLIIHUHQW� IURP
VHHLQJ� DQ� LPDJH� LQ� WKH� PLQG
V� H\H� DQG� WU\LQJ� WR� GXSOLFDWH� LW� LQ� VRPH
PHGLXP��ZKLFK� LV�HVVHQWLDOO\�ZKDW� WKH�DWKOHWH�GRHV�ZKHQ�KH�SLFWXUHV�DQ
H[HUFLVH�KH�KDV�GRQH�WKRXVDQGV�RI�WLPHV�LQ�SUDFWLFH��:KLOH�WKH�DELOLW\�WR
FUHDWH� D� ZRUN� SUHFLVHO\� LQ� WKH� LPDJLQDWLRQ� PLJKW� VHHP� OLNH� D� JUHDW
DGYDQWDJH� WR� DQ� DUWLVW�� ,� GRQ
W� WKLQN� WKDW� KDV� YHU\�PXFK� WR� GR�ZLWK� WKH
FUHDWLYH�SURFHVV��QRU�GRHV�LW�VRXQG�OLNH�PXFK�IXQ�
7KLV�PRUH�RU�OHVV�EULQJV�PH�WR�P\�RZQ�YLHZ��WKDW�YLVXDOL]DWLRQ�LVQ
W�D

VWULFWO\� FHUHEUDO� SURFHVV�� EXW� UDWKHU� WKH� PHUJLQJ� RI� WKH� SK\VLFDO� DFW� RI
PDNLQJ�RU�GRLQJ�ZLWK�VHYHUDO�GLIIHUHQW�PHQWDO�SURFHVVHV�WKDW�WRJHWKHU�ZH
FDOO�LPDJLQDWLRQ��,W�LVQ
W�XQWLO�RXU�YLVLRQV�HPHUJH�LQ�D�UDZ�VWDWH�ZKLOH�ZH
DUH�DW�ZRUN�GUDZLQJ��ZULWLQJ�RU�HGLWLQJ�D�ILOP�VHTXHQFH�WKDW�RXU�FUHDWLYH
HQHUJ\�LV�IXOO\�HQJDJHG�LQ�WKH�SURFHVV�RI�YLVXDOL]DWLRQ�
7KH� KDQGLHVW� UHDO�OLIH� GHVFULSWLRQ� RI� WKH� YLVXDOL]DWLRQ� SURFHVV� ,� FDQ

RIIHU� LV� P\� H[SHULHQFH� ZULWLQJ� HYHQ� WKLV� EULHI� FKDSWHU�� 7KLV� LV� GUDIW
QXPEHU� WKUHH� RI� &KDSWHU� ,�� SDUWV� RI� ZKLFK� DUH� QHZ�� EDVHG� RQ� VHOHFWHG
LGHDV�IURP�WZR�RWKHU�FKDSWHUV�WKDW�ZHUH�FXW��%XW�D�OLWWOH�PRUH�WKDQ�D�\HDU
DJR��EHIRUH�,�EHJDQ�ZULWLQJ��,�LPDJLQHG�WKDW�WKH�FRQWHQW�DQG�WKH�ODQJXDJH
IRU� WKLV� FKDSWHU� ZDV� ULJKW� DW� KDQG�� DQG� WKDW� LQQHU� \RLFH� WKDW� VSHDNV� WR
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ZULWHUV� LQ� VHHPLQJO\� ILQLVKHG� SURVH� ZDV� ZKLVSHULQJ� DV� GHFHSWLYHO\� DV
HYHU�
)RU� PH�� WKH� DFWXDO� ZRUN� RI� YLVXDOL]DWLRQ� ZDV� LQ� DOO� WKH� GUDIWV� DQG

UHYLVLRQV��$V�,�XQGHUVWDQG�LW��WKH�LPDJLQDWLRQ�GRHV�QRW�JXLGH�WKH�KDQG��EXW
LV�OHG�E\�WKH�KDQG�ZKHQ�ZH�KDYH�IRUJRWWHQ�RXUVHOYHV�LQ�WKH�DSSOLFDWLRQ�RI
VRPH� FUDIW�� 2QFH� HDFK� VWDJH� RI� LQYHQWLRQ� LV� FRPPLWWHG� WR� VRPH
VXEVWDQWLDO� IRUP�� LW� LV� OLNH� D�PLUURU� UHYHDOLQJ� WKH� LPDJLQDWLRQ� WR� LWVHOI�
6XGGHQO\��WKLQJV�ZH�GLG�QRW�VHH�EHIRUH�EHFRPH�FOHDU��RU�QHZ�SRVVLELOLWLHV
HPHUJH��DQG�WKHUH�LV�QHZ�PDWHULDO�WR�ZRUN�ZLWK��7KLV�WZRIROG�H[SHULHQFH
RI�LPDJLQLQJ�WKURXJK�FUDIW��DQG�WKH�UHYHODWLRQ�DW�ZKDW�KDV�EHHQ�FUHDWHG��LV
P\�XQGHUVWDQGLQJ�RI�YLVXDOL]DWLRQ�
$OO� WKLV� LV� SHUWLQHQW� WR� WKH� ILOPPDNHU
V� FUDIW� VLQFH� WKH� WZR� PRVW

LPSRUWDQW� DVSHFWV� RI� YLVXDOL]DWLRQ�� WKH� SK\VLFDO� FRQQHFWLRQ� ZLWK� WKH
PHGLXP�DQG�WKH�RSSRUWXQLW\�WR�UHYLHZ�DQG�UHILQH�ZRUN�DV�LW�LV�FUHDWHG��DUH
KDUG� WR� LPSOHPHQW� EHFDXVH� RI� WKH� FRPSOH[LW\� RI� ILOP� SURGXFWLRQ�� 7KH
SUREOHP� LV� JUHDWHVW� IRU� WKH� QDUUDWLYH� ILOPPDNHU� ZKRVH� ZRUN� PXVW� EH
ILQDQFHG� E\� D� FRPSDQ\� RU� LQVWLWXWLRQ� DQG� ZKR� KDV� WR� ZRUN� ZLWKLQ� WKH
KLJK�SUHVVXUH� HQYLURQPHQW� RI� D� SURGXFWLRQ� VFKHGXOH�� 8QGHU� WKHVH
FLUFXPVWDQFHV�� KDQGV�RQ� YLVXDOL]DWLRQ� LV� UHVWULFWHG� WR� WKH� VFUHHQSOD\�
ZKLFK��XQIRUWXQDWHO\��LV�QRW�D�JUDSKLFDOO\�VSHFLILF�IRUP�
,Q� SUDFWLFDO� WHUPV�� YLVXDOL]DWLRQ� LV� WKH� LQWHUDFWLRQ� RI� WZR� W\SHV� RI

DFWLYLWLHV��LPPHGLDF\�DQG�UHIOHFWLRQ��,Q�ILOP��LPPHGLDF\�PHDQV�GHYLVLQJ
WKH� FRQWHQW� RI� WKH� VKRWV� DQG� WKHLU� RUGHU� LQ� D� VHTXHQFH� LQ� D� VLQJOH�
XQLQWHUUXSWHG� SURFHVV�� 7KH� JRDO� LV� WR� HYDOXDWH� WKH�PDWHULDOV�PRPHQW� WR
PRPHQW� DV� WKH\� DUH� VKDSHG�� WU\LQJ� PDQ\� FRPELQDWLRQV� RI� LGHDV� DQG
FRPSDULQJ�WKHP�LQVWDQWO\�
5HIOHFWLRQ� LV� UHDOO\� QRWKLQJ� PRUH� WKDQ� D� JRRG� QLJKW
V� VOHHS� EHWZHHQ

GUDIWV� RI� D� VFUHHQSOD\�� YHUVLRQV� RI� D� VWRU\ERDUG� RU� UHKHDUVDOV� ZLWK� WKH
FDVW�� 5HIOHFWLRQ� LV� WKH� SURFHVV� WKDW� UHVWRUHV� EDODQFH� WR� WKH� LQWHQVH� DQG
P\RSLF� UHODWLRQVKLS� WR� WKH� PDWHULDOV� WKDW� LPPHGLDF\� SURGXFHV�
9LVXDOL]DWLRQ� PXVW� LQFOXGH� KDQGV�RQ� SLFWXUH� PDNLQJ� LQ� VRPH� WDQJLEOH
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PHGLXP��0DNLQJ�LGHDV�YLVLEOH�EHIRUH�WKH\�DUH�SXW�LQ�IURQW�RI�WKH�FDPHUD
LV�D�QHFHVVLW\�
7KH�ILOPPDNHU�ZKR�ILOOV�WKH�EODQN�SDJH�RI�D�VFUHHQSOD\�ZLWK�D�WLJKWO\

FRPSRVHG� VFHQH� PD\� VWLOO� EH� YHU\� IDU� IURP� NQRZLQJ� ZKDW� VKRWV� ZLOO
XOWLPDWHO\�WHOO�WKH�VWRU\�KH�LV�ZULWLQJ��%XW�ZKDW�KDSSHQV�LI�KH�LV�SUHVHQWHG
ZLWK�DQ�HPSW\�IUDPH�UHSUHVHQWLQJ�WKH�ILUVW�VKRW�RI�WKH�VDPH�VFHQH"
1RZ�WKH�ILOPPDNHU�LV�FRQIURQWHG�ZLWK�D�YDULHW\�RI�YLVXDO�GHFLVLRQV�WKDW

WKH� VFUHHQSOD\� GRHV� QRW� DGGUHVV�� 7KH� EODQN� VTXDUH� PD\� DW� ILUVW� VHHP
GDXQWLQJ��EXW� ILOOLQJ� LW� LQ� LV�QRW�D� ILQDO�VWDWHPHQW��RQO\� WKH�EHJLQQLQJ�RI
YLVXDOL]DWLRQ��(DFK�VWDJH�RI�WKH�SURFHVV��ZKLFK�UHTXLUHV�GHGLFDWLRQ�DQG�D
VHQVH�RI�IXQ�� LV�PRVW�DFWLYH�ZKHQ�ZH�DUH�RSHQ�WR�QHZ�LGHDV��0RVW�RIWHQ
WKHVH�DSSHDU�DV�IUDJPHQWDU\��LOOXVRU\�LPDJHV�RU�LQFRPSOHWH�WKRXJKWV�WKDW
PXVW� EH� GLVFRYHUHG��$QG� GLVFRYHU\� FRPHV� DV� RQH� VWDJH� LQ� WKH�ZRUNLQJ
SURFHVV�
,W� EHJLQV� ZLWK� DQ� DOHUWQHVV� WR� YLVXDO� SRVVLELOLWLHV�� $UWLVWV� DQG

SKRWRJUDSKHUV� JHQHUDOO\� DJUHH� WKDW� WKHLU� YLVXDO�PHPRU\� LPSURYHV�ZKHQ
SUDFWLFLQJ� WKHLU� FUDIWV�� 7KLV� DELOLW\� WR� UHPHPEHU� WKH� SDVW� LV� DQ� DLG� WR
HQYLVLRQLQJ� LQ� WKH� SUHVHQW��$IWHU� DOHUWQHVV� FRPHV� H[SORUDWLRQ�� 7KH� ILUVW
OLQH�LQ�WKH�SDQHO�RI�D�VWRU\ERDUG�VKRXOG�EH�PDGH�ZLWK�D�VHQVH�RI�IUHHGRP�
7KHUH� LV� QR� VXFK� WKLQJ� DV� D� PLVWDNH� LQ� YLVXDOL]DWLRQ�� RQO\� DOWHUQDWLYH
LGHDV��$QG�H[SORUDWLRQ�XOWLPDWHO\�OHDGV�WR�GLVFRYHU\�
7KHVH� DUH� DOO� VWDJHV� RI� WKRXJKW�� HDFK� RQH� OHDGLQJ� WR� WKH� QH[W�� 7KH

SURFHVV�LV�RQO\�FRPSOHWHG�ZKHQ�WKH�ILOPPDNHU�KDV�FUHDWHG�VRPHWKLQJ�KH
FDQ�XVH��.QRZLQJ�ZKHQ�WR�VWRS�ZRUNLQJ�RQ�DQ�LGHD�LV�DV�PXFK�D�SDUW�RI
YLVXDOL]DWLRQ�DV�GHYLVLQJ�GR]HQV�RI�VKRWV�IRU�D�VHTXHQFH�
9LVXDOL]DWLRQ�LV�RQO\�RQH�VWHS�LQ�WKH�ILOPPDNLQJ�SURFHVV��$�ILOP�FDQQRW

EH� GHVLJQHG� VROHO\� RQ� SDSHU��ZKHWKHU� WKLV� LV� WKH� VFULSW� RU� D� VWRU\ERDUG�
6WRU\ERDUGV�RU�DQ\�RWKHU�YLVXDOL]DWLRQ�WRRO�ZLOO�FKDQJH�ZKHQ�WKH�VKRRWLQJ
EHJLQV��7KH�JRDO�� KRZHYHU�� LV�QRW� WR�YLVXDOL]H� WR� HOLPLQDWH�GHFLVLRQV�RQ
WKH� VHW� RU� WR� VWUHDPOLQH� WKH� SURGXFWLRQ� SURFHVV� �WKRXJK� WKLV� LV� RIWHQ
EHQHILFLDO��� 9LVXDOL]DWLRQ� LV� D� ZD\� RI� FRPLQJ� XS� ZLWK� QHZ� YLVXDO� DQG
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QDUUDWLYH� LGHDV� EHIRUH� VKRRWLQJ� EHJLQV�� 7KLV� PD\� EH� PHUHO\� D� VLQJOH
DUUHVWLQJ� LPDJH� LQ� D� VFHQH� RU� WKH� GHFLVLRQ� WR� VWDJH� DFWLRQ� IRU� D� ORQJ
VHTXHQFH�VKRW�UDWKHU�WKDQ�IDVW�FXWWLQJ��,W�PD\�KHOS�\RX�ILQG�WKH�GUDPDWLF
FHQWHU� RI� WKH� VFHQH�� RU� LW� PD\� UHYHDO� D� GLVKRQHVW� OLQH� RI� GLDORJXH�
6XUSULVLQJO\�� WKH� LQGLYLGXDO� FRPSRVLWLRQV� LQ� D� VWRU\ERDUG� DUH� QRW
QHFHVVDULO\�WKH�PDLQ�EHQHILW�RI�YLVXDOL]DWLRQ��,I�WKH�VWDJLQJ�RI�D�VFHQH�LV
SUHYLHZHG�RQ�SDSHU�DQG�VXEVHTXHQWO\�LPSURYHG�� WKHQ�WKH�VWRU\ERDUG�KDV
KHOSHG�IRFXV�WKH�YLVLRQ�LQ�WKH�ILQDO�ILOP�
8QGHUO\LQJ� WKLV� DSSURDFK� WR� ILOPPDNLQJ� LV� WKH� GULYH� WR� FUHDWH� JUHDW

VHTXHQFHV�� )URP� WKH�PRPHQW� D� VFULSW� H[LVWV� DQG�ZRUN� FRPPHQFHV�� WKH
GLUHFWRU� VKRXOG� VWULYH� WR� PDNH� HYHU\� VKRW� DQG� HYHU\� VHTXHQFH� FRXQW�
5HOLQTXLVKLQJ� WKLV� WDVN� WR� RWKHUV� LV� QRW�ZKDW� LV�PHDQW� E\� FROODERUDWLRQ�
&LQHPDWRJUDSKHUV� DQG� HGLWRUV� GR� WKHLU� EHVW� ZRUN� ZKHQ� WKH� GLUHFWRU� LV
FRQWULEXWLQJ�DQG�VHWWLQJ�KLJK�VWDQGDUGV�IRU�GHVLJQ�
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KHWKHU� RU� QRW� WKH� GLUHFWRU� LV� WKH� PDLQ� YLVXDOL]HU� IRU� D� ILOP�� WKH
GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI� WKH�YLVXDO�SODQ� LV� WKH�UHVSRQVLELOLW\
RI�WKH�SURGXFWLRQ�GHVLJQHU�DQG�KLV�VWDII��7KLV�RUJDQL]DWLRQ�RI�WKH�FUHDWLYH
IRUFHV� LV� QHFHVVDU\� ZKHQHYHU� VWRU\WHOOHUV� KRSH� WR� FRQWURO� WKH� WLPH� DQG
VHWWLQJ�RI�D�SLFWXUH��HYHQ�ZKHQ� WKH�VXEMHFWV�DUH�VLPSOH�HYHQWV�VHW� LQ� WKH
SUHVHQW��7KH�QRWLRQ�RI�GHVLJQLQJ�WKH�PLVH�HQ�VFqQH�RI�D�ILOP��UDWKHU�WKDQ
SKRWRJUDSKLQJ�DYDLODEOH�UHDOLW\��ILUVW�HYROYHG�LQ�SDUW�EHFDXVH�RI�WKH�QHHGV
RI�ILFWLRQ��EXW�DOVR�EHFDXVH�RI�WKH�HFRQRPLF�FRQVLGHUDWLRQV�RI�SURGXFWLRQ
²WKH� WZLQ� HQJLQHV� RI� HYROXWLRQ� DQG� FKDQJH� LQ� WKH� +ROO\ZRRG� VWXGLR
V\VWHP�IURP�LWV�YHU\�EHJLQQLQJV�
7KH�HPHUJHQFH�RI�WKH�DUW�GLUHFWRU�DV�D�FUHDWLYH�DQG�NH\�RUJDQL]DWLRQDO

SRVLWLRQ�EHJDQ�HDUO\� LQ� WKH� VLOHQW�SHULRG�ZKHQ�PRYLHV�ZHUH� VWLOO�JUHDWO\
LQIOXHQFHG� E\� WKH� WKHDWHU�� 7\SLFDOO\�� WKH� DUW� GLUHFWRU� ZDV� D� VFHQLF
GHVLJQHU��DQG�WKH�HDUO\�VHWV�ZHUH�OLWWOH�PRUH�WKDQ�SDLQWHG�EDFNGURSV�DQG
VRPH� IXUQLWXUH�� 7KH� PRYH� IURP� VWDJH� IODWV� WR� FRQVWUXFWHG� VHWV� ZDV
LQHYLWDEOH²� *ULIILWK�� ZLWK� KLV� UHILQHPHQW� RI� PXOWLSOH� YLHZSRLQWV�� KDG
VHHQ�WR�WKDW��%XW�LW�ZDV�WKH�VKRUW�OLYHG�LQIOXHQFH�RI�WKH�,WDOLDQ�FLQHPD�WKDW
FKDOOHQJHG�*ULIILWK�DQG�WKH�UHVW�RI�WKH�$PHULFDQ�PRYLH�LQGXVWU\�WR�PDWFK
,WDOLDQ�SURGXFWLRQ�VWDQGDUGV�
7ZR�,WDOLDQ�SURGXFWLRQV��4XR�9DGLV" � �������DQG�&DELULD� ��������ZHUH

WKH�PRVW�DPELWLRXV�DQG�WHFKQLFDOO\�VRSKLVWLFDWHG�ILOPV�RI�WKHLU�WLPH��%RWK
XVHG� IXOO\� FRQVWUXFWHG� DQG�PHWLFXORXVO\� GHWDLOHG� VHWV�� DUWLILFLDO� OLJKWLQJ
HIIHFWV� DQG� OLPLWHG� PRYLQJ� FDPHUD�� 7KHLU� HQRUPRXV� VXFFHVV� EULHIO\
RYHUVKDGRZHG� *ULIILWK
V� ZRUN� GXULQJ� WKLV� SHULRG�� EXW� LQVSLUHG� WR� D
FRQVLGHUDEOH�H[WHQW�WKH�VFRSH�RI�KLV�PRVW�LQQRYDWLYH�PDWXUH�ILOPV��-XGLWK
RI�%HWKXOLD���������%LUWK�RI�D�1DWLRQ��������DQG�,QWROHUDQFH��������
7KH� UDSLGO\� LQFUHDVLQJ� FRPSOH[LW\� RI� WKH� SK\VLFDO� SURGXFWLRQ� RI� D

PRYLH� GXULQJ� WKH�PLG�WHHQV�� LQFOXGLQJ� FRQVWUXFWHG� VHWV� DQG� WKH� JUHDWHU
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PRELOLW\� RI� WKH� FDPHUD�� UHTXLUHG� JUHDWHU� FRRSHUDWLRQ� EHWZHHQ� WKH� DUW
GLUHFWRU� DQG� WKH� FLQHPDWRJUDSKHU�� $UW� GLUHFWRUV� GLVFRYHUHG� WKDW� WKH
JUDSKLF� LOOXVLRQV� WKH\�ZHUH� H[SHFWHG� WR� SURYLGH�ZHUH� GHSHQGHQW� RQ� WKH
FDPHUD��7KH\� OHDUQHG� WR�XVH�SDUWLDO� VHWV� WR� H[SORLW� WKH� FDPHUD
V� OLPLWHG
YLHZ�� DQG� PDWWH� VKRWV� DQG� PRGHOV� WR� UHSODFH� VFHQLF� EDFNGURSV�� %\
QHFHVVLW\�� DUW� GLUHFWRUV� ZHUH� LQYROYHG� LQ� WKH� SKRWRJUDSKLF� GHFLVLRQV
UHTXLUHG� WR� LPSOHPHQW� WKHVH� QHZ� FLQHPDWLF� WHFKQLTXHV� DQG� LQ� VR� GRLQJ
PDGH�WKH�WUDQVLWLRQ�IURP�WKHDWULFDO�WR�VFUHHQ�GHVLJQ�
$V� WKH� IHDWXUH�EHFDPH� WKH�GRPLQDQW� IRUP� LQ� WKH�PRYLHV�� VXUYLYDO� IRU

DQ\�FRPSDQ\�PHDQW�SURGXFLQJ�ILOPV�UDSLGO\�DQG�HIILFLHQWO\��7KH�SUDFWLFH
RI� VKRRWLQJ� VFHQHV� RXW� RI� VHTXHQFH� EHFDPH� FRPPRQ�� DQG� FUDIWVSHRSOH
PLJKW� ZRUN� RQ� VHYHUDO� PRYLHV� VLPXOWDQHRXVO\�� PDNLQJ� SURSV�� VHWV� RU
FRVWXPHV�LQ�WKH�QHZO\�EXLOW�VWXGLRV�DW�8QLYHUVDO�&LW\��,QFHYLOOH�RU�&XOYHU
&LW\�� )ROORZLQJ� QLQHWHHQWK� FHQWXU\� SULQFLSOHV� RI� PDVV� SURGXFWLRQ�� MREV
EHFDPH�VSHFLDOL]HG��DQG�GHSDUWPHQWV�ZHUH�HVWDEOLVKHG�IRU�HDFK�SKDVH�RI
SURGXFWLRQ�� LQFOXGLQJ� VFULSWZULWLQJ�� VHW� FRQVWUXFWLRQ�� SURSHUWLHV�
FRVWXPHV��FLQHPDWRJUDSK\�DQG�HGLWLQJ�
%\������VFHQHU\��SURSV�DQG�FRVWXPHV�EXLOW� IRU�RQH�PRYLH�ZHUH�EHLQJ

VWRUHG� IRU� ODWHU� XVH� RQ� DQRWKHU��7KH� GHSDUWPHQWDO� V\VWHP� LQ� WKH� VWXGLRV
UHTXLUHG� JUHDWHU� RUJDQL]DWLRQ� DQG� FRPPXQLFDWLRQ� EHWZHHQ� GHSDUWPHQWV�
DQG�EHFDXVH�WKH�PRVW�FRPSOH[��H[SHQVLYH�DQG�ODERU�LQWHQVLYH�DUHDV�ZHUH
UHODWHG� WR� FRQVWUXFWLRQ�� WKH� DUW� GLUHFWRU� EHFDPH� WKH� ORJLFDO� FKRLFH� WR
DGPLQLVWHU�PXFK� RI� WKH� SURGXFWLRQ� SURFHVV��8QOLNH� WKH� FDPHUDPDQ� DQG
GLUHFWRU�� WKH�DUW�GLUHFWRU�SRVVHVVHG�D� ODQJXDJH�LQ� WKH�IRUP�RI�EOXHSULQWV�
FRQFHSW� VNHWFKHV� DQG�PRGHOV� WKDW� WKH� FUDIWVSHRSOH� LQ� RWKHU� GHSDUWPHQWV
XQGHUVWRRG��$W� WKH� VDPH� WLPH�� WKH� SLFWRULDO� SRVVLELOLWLHV� RI� WKH� IUDPH�
VXJJHVWHG�LQ�WKH�ZRUN�RI�*ULIILWK�DQG�D�IHZ�RWKHU�OHDGLQJ�GLUHFWRUV��UDLVHG
WKH�YLVXDO�DQWH�LQ�WKH�LQGXVWU\��$OZD\V�RQ�WKH�ORRNRXW�IRU�QHZ�WDOHQW��WKH
VWXGLRV�EHJDQ�UHFUXLWLQJ�PDJD]LQH�LOOXVWUDWRUV�DQG�DUFKLWHFWV�WR�LQMHFW�QHZ
LGHDV� LQWR� WKH� IOHGJOLQJ� DUW� GHSDUWPHQWV� DQG� KDQGOH� WKH� LQFUHDVLQJO\
DPELWLRXV� SURGXFWLRQV� WKDW� DXGLHQFHV� H[SHFWHG�� ,W� ZDV� EHFDXVH� WKH� DUW
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GHSDUWPHQW� ZDV� DEOH� WR� SODQ� D� SURGXFWLRQ� WKDW� +ROO\ZRRG� EHFDPH� D
VXFFHVVIXO�PRYLH�IDFWRU\�FDSDEOH�RI�WXUQLQJ�RXW�KXQGUHGV�RI�IHDWXUHV�DQG
VKRUWV�WKURXJKRXW�WKH�VLOHQW�SHULRG�
7KH� QH[W� VWDJH� RI� GHYHORSPHQW� LQ� WKH� DUW� GHSDUWPHQW� RFFXUUHG� LQ� WKH


��V�ZLWK�WKH�ULVH�RI�WKH�*HUPDQ�FLQHPD��'XULQJ�:RUOG�:DU�,�VHYHUDO�RI
WKH� VPDOOHU� SURGXFWLRQ� FRPSDQLHV� LQ�*HUPDQ\�ZHUH� FRPELQHG� LQWR�8ID
�8QLYHUVXP� )LOP�$NWLHQ� *HVHOOVFKDIW��� D� VLQJOH� VWXGLR� ZLWK� PDPPRWK
VWDJHV�DQG�FRQVLGHUDEOH�VWDWH�IXQGLQJ��7KLV�VXSSRUW��DQG�WKH�PDJQLILFHQW
VWXGLRV� DW� 3RWVGDP�%DGHOVEHUJ��PDGH� WHFKQLFDO� DQG� VW\OLVWLF� LQQRYDWLRQ
GULYHQ� E\� *HUPDQ� ([SUHVVLRQLVP� DQG� WKH� .DPPHUVSLHOILOP� SRVVLEOH�
7KHVH� WZR� PRYHPHQWV�� RQH� IHDWXULQJ� IDQWDVWLF� VXEMHFWV� DQG� WKH� RWKHU
QDWXUDOLVWLF� DQG� VRPEHU� VXEMHFWV�� ZHUH� ERWK� GDUNO\� SV\FKRORJLFDO� DQG
GHSHQGHQW� RQ� KLJKO\� VW\OL]HG� VHWWLQJV� DQG� FDPHUD� WHFKQLTXH�� ,Q� PDQ\
ZD\V�8ID��DQG�LWV�PRVW�LPSRUWDQW�GLUHFWRUV��ZULWHUV�DQG�FUDIWVPHQ².DUO
0D\HU�� .DUO� 6WUXVV�� )ULW]� /DQJ�� )�:�� 0XUQDX�� *�:�� 3DEVW� DQG� $�� (�
'XSRQW²VHW�WKH�SDFH�IRU�ILOP�GHVLJQ�LQ�WKH�
��V��FRQWULEXWLQJ�DGYDQFHV�LQ
PRELOH� FDPHUD�� VXEMHFWLYH� YLHZSRLQWV� DQG� PRUH� VKDUSO\� DQJXODU
FRPSRVLWLRQV�
8ID� LQFRUSRUDWHG� WKH� VWDJLQJ� WUDGLWLRQ� RI� :DJQHULDQ� RSHUD� ZLWK� LWV

FRORVVDO� DQG� FRPSOLFDWHG� VHWV� LQ� PDQ\� ILOPV�� QRW� RQO\� VKRZFDVLQJ� WKH
WDOHQWV�RI�WKH�DUW�GLUHFWRU��EXW�HVWDEOLVKLQJ�WKDW�DQ�DUWLILFLDO�VHWWLQJ�FRXOG
DGG� HQRUPRXVO\� WR� WKH� HPRWLRQDO� SRZHU� RI� D� ILOP�� ,W� DOVR� SURYHG� WKDW
PRYLHV�� HYHQ� WKRVH� ZLWK� FRQVLGHUDEOH� H[WHULRU� VFHQHV�� FRXOG� EH� VKRW
HQWLUHO\�LQ�D�FRQWUROODEOH�VWXGLR�HQYLURQPHQW��ZKLFK��ZKHQ�VRXQG�DUULYHG
DW� WKH� HQG� RI� WKH� 
��V�� EHFDPH� DQ� HYHQ� PRUH� LPSRUWDQW� IDFWRU� LQ� DUW
GLUHFWLRQ�
+ROO\ZRRG�ZDVWHG� QR� WLPH� LQ� ERUURZLQJ� WKH� DHVWKHWLF� LQQRYDWLRQV� RI

8ID�� ILUVW� LQ� FRSURGXFWLRQV�� DQG� ODWHU� E\� LPSRUWLQJ� WKH� EHVW� (XURSHDQ
GLUHFWRUV� DQG� FDPHUDPHQ� ZKLOH� PRYLQJ� FORVHU� WR� WKH� WRWDO� VWXGLR
HQYLURQPHQW�DSSURDFK�WR�PRYLH�PDNLQJ��%\�WKH�HQG�RI� WKH�VLOHQW�SHULRG
WKH�VWXGLR�V\VWHP�LQ�+ROO\ZRRG�ZDV�IXOO\� LQ�SODFH��ZLWK� WKH�DUW�GLUHFWRU
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QRZ�WKH�KHDG�RI�D�GHSDUWPHQW� WKDW�ZDV� ODUJHO\�UHVSRQVLEOH� IRU� WKH�PLVH�
HQ�VFqQH� RI� HYHU\� ILOP� SURGXFHG� DW� D� JLYHQ� VWXGLR�� 7KLV� UHVXOWHG� LQ� WKH
KLJKO\� UHFRJQL]DEOH� YLVXDO� VW\OHV� RI� WKH�PDMRU� VWXGLRV� GXULQJ� WKH� VRXQG
SHULRG��HDFK�VW\OH�JHQHUDOO\�DWWULEXWHG�WR�WKH�WDVWHV�RI�WKH�VXSHUYLVLQJ�DUW
GLUHFWRU�� 7KH�7ZHQWLHWK� &HQWXU\� )R[� ORRN� ZDV� VKDSHG� E\� :LOOLDP
'DUOLQJ��5LFKDUG�'D\�DQG�/\OH�:KHHOHU��:DUQHU�%URWKHUV�KDG�WKH�JULWW\
UHDOLVP�SUHIHUUHG�E\�$QWRQ�*URW��0*0�KDG�WKH�OX[XULRXV��KLJK�NH\�ORRN
RI�&HGULF�*LEERQV��3DUDPRXQW�KDG� WKH�(XURSHDQ� VRSKLVWLFDWLRQ�RI�+DQV
'UHLHU��8QLYHUVDO�� WKH�PRRG\�GDUNQHVV�RI�+HUPDQ�5RVVH�DQG�&KDUOHV�'�
+DOO��$QG�DW�5.2��9DQ�1HVW�3ROJODVH�RYHUVDZ�WKH�VW\OLQJ�RI�WKH�$VWDLUH�
5RJHUV�PXVLFDOV�DQG�&LWL]HQ�.DQH�
7KH� DVFHQGHQF\� RI� WKH� DUW� GLUHFWRU� FRQWLQXHG� WKURXJKRXW� WKH� VRXQG

SHULRG�XQWLO�D�QHZ�WLWOH�ZDV�LQYHQWHG�IRU�KLV�H[SDQGHG�UHVSRQVLELOLWLHV��,Q
����� :LOOLDP� &DPHURQ� 0HQ]LHV� DFFHSWHG� DQ�$FDGHP\�$ZDUG� IRU� WKH
QHZO\�FUHDWHG�SRVLWLRQ�RI�3URGXFWLRQ�'HVLJQHU�IRU�*RQH�:LWK�7KH�:LQG �
2QO\� WHQ� \HDUV� HDUOLHU� KH� KDG� UHFHLYHG� WKH� $FDGHP\� $ZDUG� IRU� DUW
GLUHFWLRQ�DW�WKH�ILUVW�$ZDUGV�FHUHPRQ\�
7KRXJK� WKH� SURGXFWLRQ� GHVLJQHU
V� VSHFLILF� UHVSRQVLELOLWLHV� PD\� YDU\

VOLJKWO\�IURP�ILOP�WR�ILOP��KH�KDV�D�IDU�PRUH�FRPSUHKHQVLYH�UROH�WKDQ�WKDW
RI� WKH�DUW�GLUHFWRU�� ,Q�DGGLWLRQ� WR�GHVLJQLQJ� WKH�RYHUDOO�VW\OH�RI� WKH�VHWV�
SURSV�DQG�FRVWXPHV��KH�LV�DOVR�LQWLPDWHO\�LQYROYHG�ZLWK�WKH�VKRW�IORZ�DQG
G\QDPLF� HOHPHQWV� RI� ILOP� GHVLJQ� DV� ZHOO�� $� JRRG� H[DPSOH� RI� WKLV� LV
0HQ]LHV
� FRQWULEXWLRQV� WR�*RQH� :LWK� WKH� :LQG �� IRU� ZKLFK� KH� GUHZ
WKRXVDQGV� RI� HODERUDWH� FRQWLQXLW\� VNHWFKHV� GHWDLOLQJ� WKH� FRPSRVLWLRQ�
VWDJLQJ� DQG� HGLWLQJ� SRLQWV� IRU� HDFK� VKRW� RI� WKH� ILOP�� 0HQ]LHV� KHOSHG
HOHYDWH�WKH�SURGXFWLRQ�GHVLJQHU�WR�WKH�LQQHU�FLUFOH�RI�WKH�SURGXFWLRQ�WHDP�
MRLQLQJ�WKH�GLUHFWRU��FDPHUPDQ��HGLWRU��DQG��LQ�VRPH�LQVWDQFHV��WKH�ZULWHU�
DV�RQH�RI�WKH�SULPH�VKRW�DQG�VHTXHQFH�GHVLJQHUV�RI�D�ILOP�

3URGXFWLRQ�,OOXVWUDWLRQ
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7RGD\�� WKH� FHQWUDOL]HG� DUW� GHSDUWPHQWV�RI�E\JRQH� VWXGLR�GD\V�QR� ORQJHU
H[LVW� DQG� SURGXFWLRQ� WHDPV� DUH� DVVHPEOHG� IRU� HDFK� ILOP�� 6WLOO�� D
SURGXFWLRQ�GHVLJQHU�ZLOO�WU\�WR�ZRUN�ZLWK�SHRSOH�KH�KDV�ZRUNHG�ZHOO�ZLWK
LQ� WKH� SDVW�� DQG� WKH� SURGXFHU� XVXDOO\� SHUPLWV� KLP� WR� DVVHPEOH� KLV� RZQ
WHDP��OHQGLQJ�DW�OHDVW�VRPH�FRQWLQXLW\�WR�ZRUNLQJ�UHODWLRQVKLSV��,QFOXGHG
LQ�WKH�WHDP�DUH�WKH�NH\�SRVLWLRQV�RI�DUW�GLUHFWRU��SURS�VW\OLVW��GUDIWVPDQ�
SURGXFWLRQ�LOOXVWUDWRU�DQG�FRVWXPH�GHVLJQHU�
(DFK�PHPEHU� RI� WKH� DUW� GHSDUWPHQW� FRQWULEXWHV� LOOXVWUDWLRQV� WKDW� IDOO

LQWR�WKUHH�EDVLF�FDWHJRULHV�

&RQFHSW�DQG�)LQDO�'HVLJQ�,OOXVWUDWLRQV��7KHVH�DUH�XVHG�WR�GHVFULEH�LQGLYLGXDO
HOHPHQWV�IRU�D�SURGXFWLRQ��LQFOXGLQJ�VHWV��SURSV��FRVWXPHV��PDNHXS�DQG�VSHFLDO
HIIHFWV��7KHVH�DUH�LQGLYLGXDO�LOOXVWUDWLRQV�LQWHQGHG�WR�HVWDEOLVK�D�VW\OH�DQG�YLVXDO
GLUHFWLRQ�DQG�GR�QRW�QHFHVVDULO\�GHSLFW�D�VKRW�RU�VHTXHQFH�LQ�WKH�ILOP�

3ODQV��(OHYDWLRQV�DQG�3URMHFWLRQV��7KHVH�DUH�WKH�KLJKO\�WHFKQLFDO�GHVFULSWLRQV
WKDW�JLYH�WKH�H[DFW�VSHFLILFDWLRQV�QHHGHG�WR�PDQXIDFWXUH�RU�IDEULFDWH�ZKDWHYHU
LV�GHSLFWHG�PRUH�HYRFDWLYHO\�LQ�WKH�GHVLJQ�LOOXVWUDWLRQV�

&RQWLQXLW\�6NHWFKHV�DQG�6WRU\ERDUGV��7KHVH�DUH�WKH�VHTXHQWLDO�SDQHOV�WKDW
GHVFULEH�WKH�LQGLYLGXDO�FRPSRVLWLRQV�RI�HDFK�VKRW�DQG�WKHLU�RUGHU�LQ�HDFK�VFHQH
RI�D�ILOP�

&RQFHSW�DQG�)LQDO�'HVLJQ�,OOXVWUDWLRQV
0DQ\� SURGXFWLRQ� LOOXVWUDWLRQV� DUH� QR� PRUH� WKDQ� TXLFN� VNHWFKHV�
WKXPEQDLOV� RU� URXJKV²ZKDWHYHU� LV� QHFHVVDU\� WR� JHW� DQ� LGHD� DFURVV
TXLFNO\� GXULQJ� WKH� HDUO\� VWDJHV� RI� SURGXFWLRQ�� 7KHVH� DUH� XOWLPDWHO\
GHYHORSHG�IRU�PRUH�IRUPDO�SUHVHQWDWLRQV�DQG�SUHFLVH�FRPPXQLFDWLRQ�LQWR
ILQLVKHG�GHVLJQ�LOOXVWUDWLRQV��ZKLFK�DUH�IXOO\�UHDOL]HG�UHQGHULQJV��VRPH�DV

��



ELJ�DV����;����LQ��7KHLU�SXUSRVH�LV�WR�LQGLFDWH�WKH�PRRG�DQG�IHHOLQJ�RI�D
VHW��ORFDWLRQ��FRVWXPH�RU�PDNHXS��7KHUHIRUH��FRORU��OLJKWLQJ�DQG�VW\OH�DUH
PRUH� LPSRUWDQW� WKDQ� D� WHFKQLFDOO\� H[DFW� SK\VLFDO� GHVFULSWLRQ�� )RU� WKLV
UHDVRQ�� D� GUDPDWLF� SUHVHQWDWLRQ� LV� EHVW�� DQG� ILQLVKHG� FRQFHSWXiLV� DUH
XVXDOO\� H[HFXWHG� LQ� D� WUDGLWLRQDO� LOOXVWUDWLRQ� PHGLXP� OLNH� JRXDFKH�
WHPSHUD��RLOV��ZD�WHUFRORU��FRORUHG�LQNV��DFU\OLFV�RU�PL[HG�PHGLD��$�IXOO\
UHQGHUHG�LOOXVWUDWLRQ� LV�XVXDOO\�HPSOR\HG�IRU�HDFK�RI� WKH�EDVLF� ORFDWLRQV
RU�HQYLURQPHQWV�RI�D�ILOP�
,Q� WKH� FDVH� RI�6WDU� :DUV �� SURGXFWLRQ� LOOXVWUDWRU� 5DOSK� 0F4XDUULH

LQLWLDOO\�PDGH�GHWDLOHG�SDLQWLQJV�RI�HLJKW�PDMRU�VFHQHV��ZKLFK�HVWDEOLVKHG
WKH� SLFWRULDO� WRQH� IRU� WKH� HQWLUH�PRYLH� DQG� KHOSHG� VHOO� WKH� SURMHFW� WR� D
VWXGLR��7KRXJK�PDQ\�KXQGUHGV�RI�DGGLWLRQDO�GUDZLQJV�DQG�SDLQWLQJV�ZHUH
PDGH� E\� RWKHU� DUWLVWV� DIWHU�0F4XDUULH
V� LQLWLDO� LGHDV�� WKH\�ZHUH� ODUJHO\
IDLWKIXO�WR�KLV�RULJLQDO�FRQFHSWV�
$Q� H[DPSOH� RI� D� FRQFHSW� LOOXVWUDWLRQ� E\� SURGXFWLRQ� LOOXVWUDWRU� -RH

0XVVR� �QRZ� WKH� SUHVLGHQW� RI� WKH� 0DWWH� 3DLQWHUV� DQG� 3URGXFWLRQ
,OOXVWUDWRUV� 8QLRQ�� LV� VHHQ� EHORZ�� 7KLV� JRXDFKH� SDLQWLQJ� ZDV� XVHG� IRU
+LWFKFRFN
V�7RUQ� &XUWDLQ � DQG� GHSLFWV� WKH� RIILFH� RI� D� &RPPXQLVW� (DVW
%HUOLQ� 6HFXULW\� &KLHI� ZKR� LV� VSHDNLQJ� ZLWK� D� 8�6�� VFLHQWLVW� �3DXO
1HZPDQ��DQG�KLV�JLUOIULHQG��-XOLH�$QGUHZV���2XWVLGH�WKH�ZLQGRZ�DUH�WKH
ERPEHG�RXW� UXLQV� RI�ROG� %HUOLQ�� ZKLFK� +LWFKFRFN� LQFOXGHG� WR� FRQWUDVW
ZLWK�WKH�PRGHUQ�RIILFH�LQWHULRU�DV�D�UHPLQGHU�RI�WKH�KLVWRULFDO�FRQWH[W�RI
WKH�VWRU\��7KH�UXLQV�ZHUH�HYHQWXDOO\�DGGHG�LQ�D�PDWWH�SDLQWLQJ�E\�$OEHUW
:KLWORFN�
&RQFHSW�LOOXVWUDWLRQ�E\�-RH�0XVVR�IRU�7RUQ�&XUWDLQ�

��



��



7KH�3XUSOH�5RVH�RI�&DLUR��6HW�VNHWFKHV�E\�3URGXFWLRQ�'HVLJQHU�6WXDUW
:XUW]HO�

��



7ZR� UDUH� FRQFHSW� VNHWFKHV� IRU�&LWL]HQ�.DQH� DSSHDU� RQ� SDJH� ���� 7KH
ILUVW�LV�DQ�LQWHULRU�RI�WKH�JUHDW�KDOO�LQ�.DQH
V�HVWDWH��;DQDGX��WKH�VHFRQG�
WKH�HPSW\�SRRO�DQG�GHWHULRUDWHG�DZQLQJV�RI�WKH�EDWKKRXVH�RXWVLGH�
$QRWKHU� H[DPSOH� RI� FRQFHSW� LOOXVWUDWLRQ�� VHW� VNHWFKHV� IRU� WZR

��



EHDXWLIXOO\� UHDOL]HG� VFHQHV� LQ�7KH� 3XUSOH� 5RVH� RI� &DLUR� E\� 3URGXFWLRQ
'HVLJQHU� 6WXDUW�:XUW]HO�� DSSHDU� DERYH� DQG� RQ� SDJH� ����$FFRPSDQ\LQJ
WKH� LOOXVWUDWLRQV�DUH� WKH�SKRWRJUDSKV�RI� WKH� VHWV� DV� WKH\� DSSHDUHG� LQ� WKH
ILOPV�� %RWK� ZHUH� ILOPHG� RQ� ORFDWLRQ� LQ� XSVWDWH� 1HZ� <RUN�� 6LQFH�7KH
3XUSOH�5RVH�RI�&DLUR�IHDWXUHG�D�ILOP�ZLWKLQ�D�ILOP��:XUW]HO�KDG�WR�FUHDWH
ERWK� WKH� UHDO�ZRUOG�RI� WKH�PLG�WKLUWLHV� DQG�D� FRQYLQFLQJ� UHFUHDWLRQ�RI� D
VWXGLR�VHW�IRU�D�GUDZLQJ�URRP�PRYLH�FRPHG\�RI�WKH�VDPH�SHULRG�

��



)ROORZLQJ� WKHVH� LOOXVWUDWLRQV�DUH� WZR�VHW� VNHWFKHV�E\�5LFKDUG�6\OEHUW�
WKH� SURGXFWLRQ� GHVLJQHU� IRU� VXFK� ILOPV� DV�&KLQDWRZQ�� 7KH� *UDGXDWH�
&DWFK����DQG�'LFN�7UDF\��+LV� VHW� VNHWFKHV� IRU�5HGV� DQG�6SOHQGRU� LQ� WKH

��



*UDVV�DUH�H[DPSOHV�RI�DQ�DVVXUHG�DQG�LOOXVWUDWLYH�VW\OH�

$UFKLWHFWXUDO�'UDZLQJV

��



:KHQ�WKH�FRQFHSWV�IRU�VHWV��FRVWXPHV�DQG�SURSV�GHSLFWHG�LQ�WKH�ILQLVKHG
LOOXVWUDWLRQV� DUH� DFFHSWHG�� WHFKQLFDO� GHVLJQ� ZRUN� EHJLQV�� 7KLV� PHDQV
GHWHUPLQLQJ� WKH� DFWXDO� PDWHULDOV� DQG� PHFKDQLFDO� VROXWLRQV� QHHGHG� IRU
FRQVWUXFWLRQ� DQG� GHVFULELQJ� WKHP� LQ� GLPHQVLRQDOO\� DFFXUDWH� OLQH
GUDZLQJV��3ODQV�RI�WKLV�W\SH�DUH�FRPSOHWHG�E\�GUDIWVPHQ�ZRUNLQJ�IRU�WKH
DUW�GLUHFWRU�DQG�SURGXFWLRQ�GHVLJQHU��DQG�LQ�WKH�FDVH�RI�WKH�VHW�GHVLJQ��WKLV
PXVW� FRQIRUP� WR� WKHDWULFDO� EXLOGLQJ� FRGHV� DQG� DFFHSWHG� DUFKLWHFWXUDO
VWDQGDUGV�

'LDJUDP������$�W\SLFDO�FRQFHSW�VNHWFK�
7KHUH� DUH� IRXU� EDVLF� W\SHV� RI� DUFKLWHFWXUDO� LOOXVWUDWLRQV� XVHG� LQ

SURGXFWLRQ�GHVLJQ��WKH�SODQ��WKH�HOHYDWLRQ��WKH�VHFWLRQ�DQG�WKH�SURMHFWLRQ�
7KH�ILUVW� WKUHH� W\SHV�RI�GUDZLQJV�DUH� UHODWHG�YLHZV��7DNHQ� WRJHWKHU� WKH\
SURYLGH� DOO� WKH� LQIRUPDWLRQ� WKH� EXLOGLQJ� FUHZ� QHHGV� WR� XQGHUVWDQG� WKH
FRQVWUXFWLRQ�RI�DQ�REMHFW��EXLOGLQJ�RU�VHW�

3ODQV��6HFWLRQV�DQG�(OHYDWLRQV

$�3/$1�LV�D�WRS�YLHZ�RI�DQ�REMHFW��ORRNLQJ�GRZQ�DW�D�FURVV�VHFWLRQ�DV�WKRXJK�D
NQLIH�KDG�FXW�DFURVV�WKH�HQWLUH�EXLOGLQJ�DQG�WKH�XSSHUPRVW�KDOI�KDG�EHHQ
UHPRYHG��$�EXLOGLQJ�SODQ�FDQ�EH�D�IORRU�SODQ��FHLOLQJ�SODQ��URRI�SODQ�RU�VLWH
SODQ��WKH�ODQG�RQ�ZKLFK�WKH�EXLOGLQJ�LV�ORFDWHG��GHSHQGLQJ�RQ�ZKHUH�WKH�FXW�LV

��



PDGH�LQ�WKH�EXLOGLQJ��,Q�ILOP�RU�WKHDWULFDO�ZRUN�RQH�ZRUNV�PRVW�RIWHQ�ZLWK
IORRU�SODQV��VLQFH�D�IXOO�EXLOGLQJ�VWUXFWXUH�LV�UDUHO\�UHTXLUHG��3ODQV�DUH�GUDZQ�WR
VFDOH�DQG�LQFOXGH�SUHFLVH�GLPHQVLRQV�

$�6(&7,21�9,(:�XVXDOO\�UHIHUV�WR�D�SURILOH��VLGH�YLHZ��RI�DQ�REMHFW�RU
EXLOGLQJ�DV�WKRXJK�RQH�HQG�KDG�EHHQ�VOLFHG�RII�WR�UHYHDO�D�FURVV�VHFWLRQ��$�SODQ
FDQ�DOVR�EH�FRQVLGHUHG�D�VHFWLRQ�YLHZ�

(/(9$7,216�DUH�IURQW�DQG�VLGH�YLHZV�RI�DQ�REMHFW��7KH\�DUH�LQFOXGHG
DORQJVLGH�SODQV�DQG�GUDZQ�WR�WKH�VDPH�VFDOH�

'LDJUDP�����VKRZV�D�W\SLFDO�OD\RXW�IRU�D�SODQ��VHFWLRQ�DQG�HOHYDWLRQ�RI
WKH�KRXVH�LQ�WKH�FRQFHSW�VNHWFK��'LDJUDP������
8QOLNH� D� FRQFHSW� VNHWFK� LQ� ZKLFK� UHFHGLQJ� VXUIDFHV� FRQYHUJH� DW� WKH

KRUL]RQ�WR�LQGLFDWH�SHUVSHFWLYH��SODQV��VHFWLRQV�DQG�HOHYDWLRQV�DUH�GUDZQ
XVLQJ�RUWKRJUDSKLF�SURMHFWLRQ��7KLV�PHDQV�WKDW�WKH�VXUIDFHV�SDUDOOHO�LQ�WKH
REMHFW�DUH�DOVR�GUDZQ�SDUDOOHO�RQ�WKH�GUDZLQJ�

��



'LDJUDP������7KH�WKUHH�YLHZV�XVHG�LQ�EOXHSULQWV�

3URMHFWLRQV
,W� LV� SRVVLEOH� WR� XVH� WKH� SODQ� DQG� HOHYDWLRQ� IRU� D� VHW� DV� D� EDVLV� IRU� D
SHUVSHFWLYH� GUDZLQJ� LOOXVWUDWLQJ� KRZ� WKH� ILQLVKHG� VHW�ZLOO� DSSHDU� WR� WKH
FDPHUD� IRU� DQ\� FRPELQDWLRQ�RI� OHQV� DQG� FDPHUD� SRVLWLRQV��7KLV� W\SH� RI
GUDZLQJ�LV�FDOOHG�FDPHUD�DQJOH�SURMHFWLRQ�
+HUH�LV�KRZ�WKLV�W\SH�RI�LOOXVWUDWLRQ�LV�XVHIXO��$�VFHQH�LQ�D�PRYLH�FDOOV

IRU�D�SODQH�WR�EXUVW�LQWR�IODPHV�LQ�DQ�DLUFUDIW�KDQJDU��$�VXLWDEOH�ORFDWLRQ
LV�IRXQG�LQ�D�UHDO�KDQJDU��DQG�D�IDOVH�ZDOO�LV�EXLOW�WKDW�FDQ�EH�VHW�RQ�ILUH�
7KH�QHZ�ZDOO�FXWV�WKH�VKRRWLQJ�VSDFH�LQ�KDOI��7KH�GLUHFWRU�KDG�KRSHG�WR
JHW�D� IXOO� VKRW�RI� WKH�SODQH��EXW� WKDW�PD\�EH�GLIILFXOW�QRZ� WKDW� WKH� IDOVH
ZDOO� KDV� HOLPLQDWHG� VR�PXFK� URRP��$� YHU\�ZLGH� OHQV� FRXOG� EH� XVHG� WR
LQFOXGH� WKH�HQWLUH�DLUSODQH�ZLWKLQ� LWV�YLHZ��EXW�XQIRUWXQDWHO\� WKLV�FDXVHV

��



GLVSOHDVLQJ�GLVWRUWLRQ�
+DG� WKH� SURGXFWLRQ� GHVLJQHU� XVHG� FDPHUD� DQJOH� SURMHFWLRQV�� WKH

GLUHFWRU�ZRXOG� KDYH� VHHQ� DOO� WKH� SUREOHPV� RQ� SDSHU� EHIRUH� WKH� VHW�ZDV
EXLOW��$W�WKH�VDPH�WLPH��WKH�VHW�GHVLJQHU�PLJKW�KDYH�OHDUQHG�WKDW�KH�RQO\
QHHGHG�WR�EXLOG�KDOI�WKH�ZDOO��VLQFH�WKDW�LV�DOO�WKH�FDPHUD�FRXOG�YLHZ�IURP
DQ\�SRVLWLRQ� LQ� WKH� KDQJDU�� ,Q� DGGLWLRQ� WR� SUHYLHZLQJ� VHWV� DQG� LQWHULRU
ORFDWLRQV��FDPHUD�DQJOH�SURMHFWLRQ�LV�SDUWLFXODUO\�XVHIXO�IRU�HIIHFWV�VKRWV
VXFK�DV�JODVV�SDLQWLQJV�RU�PDWWH� VKRWV��PLQLDWXUHV�RU� IRUFHG�SHUVSHFWLYH
VHWV�

6HW�SURMHFWLRQ�VNHWFK�E\�&DPLOOH�$EERWW�IRU�)ODVKGDQFH�
+DUROG� 0LFKHOVRQ� KDV� WROG� PH� WKDW� ZKHQ� KH� ILUVW� EHJDQ� LQ� WKH� DUW

GHSDUWPHQW� LQ� WKH� ODWH� 
��V�� FDPHUD� DQJOH�SURMHFWLRQ�ZDV� URXWLQHO\�XVHG
DQG� NQRZQ� E\� HYHU\� LOOXVWUDWRU� LQ� WKH� DUW� GHSDUWPHQW�� 3URMHFWLRQV� ZHUH
FUHDWHG�IRU�QHDUO\�HYHU\�VHW�WKDW�ZDV�FRQVWUXFWHG��KHOSLQJ�WR�FXW�GRZQ�RQ
³RYHUEXLOGLQJ´�DQG�UHILQLQJ�WKH�SURSRUWLRQV�RI�VHW�GHVLJQV�E\�WDNLQJ�LQWR
DFFRXQW�WKH�OHQV�XVHG�WR�SKRWRJUDSK�WKHP��7RGD\�WKH�RSSRVLWH�LV�WUXH��DQG
PDQ\� RI� WKH� \RXQJHU� SURGXFWLRQ� LOOXVWUDWRUV� DUH� QRW� IDPLOLDU� ZLWK� WKLV
H[FHOOHQW�WRRO�
$SSHDULQJ�DERYH�DQG�RQ�SDJH����DUH�WZR�SURMHFWLRQ�VNHWFKHV�EDVHG�RQ

SODQV� DQG� HOHYDWLRQV� SURYLGHG� E\� D� SURGXFWLRQ� GHVLJQHU�� 7KH� ILUVW� LV� E\
&DPLOOH�$EERWW�IRU� WKH�DWWLF�VHW� LQ�)ODVKGDQFH��$EERWW� LV�D�YHUVDWLOH�DQG
H[SHULHQFHG�SURGXFWLRQ� LOOXVWUDWRU�� 6KH� LV� SDUWLFXODUO\� NQRZOHGJHDEOH� LQ

��



SURMHFWLRQ�GUDZLQJ�DQG�LV�IUHTXHQWO\�FRQVXOWHG�DV�D�VSHFLDOLVW�IRU�FRPSOH[
VHW�SURMHFWLRQV�
7KH�)ODVKGDQFH�DUW�LV�GUDZQ�ZLGHU�WKDQ�WKH��������DVSHFW�UDWLR�EHFDXVH

D�SDQ� VKRW�ZDV� DQWLFLSDWHG� IRU� WKH� VFHQH��8VLQJ�$EERWW
V� SURMHFWLRQ�� WKH
SURGXFWLRQ�GHVLJQHU��GLUHFWRU�DQG�FDPHUDPDQ�ZRXOG�NQRZ�SUHFLVHO\�KRZ
WKH�VHW�ZRXOG�ORRN�WR�WKH�FDPHUD�IRU�WKH�OHQV�VSHFLILHG�LQ�WKH�GUDZLQJ��$
FKDQJH� LQ� OHQV� RU� FDPHUD� SRVLWLRQ� ZRXOG� UHTXLUH� D� GLIIHUHQW� SURMHFWLRQ
GUDZLQJ�
7KH� VHFRQG� SURMHFWLRQ� VNHWFK� LV� E\� 0HQWRU� +XHEQHU� IRU� WKH� PRYLH

+DUOHP�1LJKWV��,Q�DGGLWLRQ�WR�EHLQJ�D�SURMHFWLRQ�IRU�D�VHW�WKDW�H[LVWV�RQO\
RQ� SDSHU�� LW� LV� DOVR� D� IXOO\�ZRUNHG� RXW� FRQFHSWXDO� GUDZLQJ� VKRZLQJ� WKH
OLJKWLQJ�� VWDJLQJ�� FRVWXPHV� DQG� WKH� FKDUDFWHU� RI� WKH� VFHQH�� $� GLUHFWRU
ZRXOG�QRW�RQO\�KDYH�D�YHU\�DFFXUDWH� LGHD�RI�ZKDW�KLV� VHW�ZLOO� ORRN� OLNH
IURP� D� SDUWLFXODU� DQJOH�� EXW� ZRXOG� DOVR� JDLQ� IURP� WKH� PDQ\� YLVXDO
VXJJHVWLRQV�LQKHUHQW�LQ�WKH�GHWDLO�WKDW�KDV�EHHQ�LQFOXGHG��7KH�RULJLQDO�DUW
ZDV�GUDZQ����î����LQ��LQ�FKDUFRDO�DQG�LV�W\SLFDO�RI�+XHEQHU
V�ZRQGHUIXO
GUDIWVPDQVKLS��+H�KDV�HDUQHG�D�UHSXWDWLRQ�DV�RQH�RI�WKH�SUHPLHU�DUWLVWV�LQ
KLV� ILHOG�� ,QGHHG�� KLV� KLJKO\� ILQLVKHG� FRQFHSWXDO� LOOXVWUDWLRQV� DQG
FRQWLQXLW\� LOOXVWUDWLRQV� KDYH� HDUQHG� +XHEQHU� WKH� VSHFLDOL]HG� WLWOH� RI
SULPDU\�SURGXFWLRQ�LOOXVWUDWRU�RU�SULPDU\�YLVXDO�FRQFHSWXDO�DUWLVW�

��



3URMHFWLRQ�VNHWFK�E\�0HQWRU�+XHEQHU�IRU�+DUOHP�1LJKWV�
:KHQ�D�SURMHFWLRQ�GUDZLQJ� LV� UHQGHUHG�DV� IXOO\� DV� WKH�+DUOHP�1LJKWV

FRQFHSWXDO� LW� LV� RQH� RI� WKH� PRVW� SRZHUIXO� WRROV� DYDLODEOH� WR� WKH� DUW
GHSDUWPHQW� DQG� WKH� GLUHFWRU�� �,I� \RX
UH� LQWHUHVWHG� LQ� OHDUQLQJ� WR� SURMHFW
IURP� SODQV� DQG� HOHYDWLRQV� RU� IURP� SKRWRJUDSKV��$SSHQGL[� ,� IHDWXUHV� D
FRPSOHWH�H[SODQDWLRQ�RI�WKH�0LFKHOVRQ�PHWKRG��

0RGHOV
6FDOHG�PRGHOV�DUH�DQRWKHU�YLVXDOL]DWLRQ� WRRO�ERUURZHG�IURP�WKH�ILHOG�RI
DUFKLWHFWXUH��8QOLNH�VWRU\ERDUGV�RU�FRQFHSW�VNHWFKHV��PRGHOV�DUH�XVHG�WR
YLVXDOL]H�WKH�WKUHH�GLPHQVLRQDO�VSDFH�WKDW�WKH�FDPHUD�UHFRUGV�UDWKHU�WKDQ
WKH�WZR�GLPHQVLRQDO�VSDFH�WKDW�WKH�DXGLHQFH�ZLOO�VHH�RQ�WKH�VFUHHQ��7KH\

��



DUH�DQ�H[FHOOHQW�YLVXDO�DLG�IRU�GHWHUPLQLQJ�VWDJLQJ�DQG�FDPHUD�VHWXSV�EXW
DOVR� KHOS� ZLWK� SODQQLQJ� ZKDW� JRHV� RQ� EHKLQG� WKH� FDPHUD�� 0RGHOV� WKDW
LQFOXGH�WKH�VSDFH�VXUURXQGLQJ�D�VHW�RU�WKH�RQ�FDPHUD�ORFDWLRQ�FDQ�EH�XVHG
E\� WKH�SURGXFWLRQ�PDQDJHU� WR� ILQG� WKH�EHVW�ZD\� WR�PRYH�FUHZ��FDVW�DQG
HTXLSPHQW�ZKHQ�ODUJH�QXPEHUV�RI�SHRSOH�DSSHDU�LQ�D�VFHQH�
0RGHOV�DUH�EXLOW�LQ�PDQ\�PDWHULDOV��&DUGERDUG��IRDPFRUH��EDOVD�ZRRG

DQG�PRGHOLQJ�FOD\�DUH�WKH�PRVW�FRPPRQ��EXW�WR\�VROGLHUV��FDUV�DQG�PRGHO
UDLOURDG� DFFHVVRULHV� DUH� DQ� H[FHOOHQW� UHVRXUFH� IRU� UHDG\�PDGH� EXLOGLQJV
DQG�IROLDJH�LQ�D�YDULHW\�RI�VFDOHV�

&RQWLQXLW\�6NHWFKHV�DQG�6WRU\ERDUGV
7KH�GHWDLOHG�XVH�RI�FRQWLQXLW\�VNHWFKHV��DV�WKH\�ZHUH�RULJLQDOO\�FDOOHG�LQ
OLYH�DFWLRQ��SUREDEO\�EHJDQ�ZLWK�:DOW�'LVQH\�LQ�KLV�ILUVW�DQLPDWHG�ILOPV�
:HEE� 6PLWK� LV� WKH� 'LVQH\� DQLPDWRU� FUHGLWHG�ZLWK� WKH� LQYHQWLRQ� RI� WKH
VWRU\ERDUG� LQ� WKH� HDUO\� 
��V�� EXW� WKLV� LV� D� VSHFLDOL]HG� XVH� RI� WKH� WHUP�
&RQWLQXLW\� VNHWFKHV� �VL[� WR� D� SDJH�� VKRZLQJ� WKH� LPSRUWDQW� DFWLRQ� DQG
FXWWLQJ� SRLQWV� LQ�'LVQH\
V�2VZDOG� WKH�/XFN\�5DEELW� VHULHV�ZHUH� XVHG� DV
HDUO\�DV�������7KH�IROORZLQJ�\HDU�FRQWLQXLW\�VFULSWV�FRQWDLQLQJ�NH\�SDQHOV
DQG�W\SHG�GHVFULSWLRQV�RI�DFWLRQ�IRU�6WHDPERDW�:LOOLH�ZHUH�DOVR�URXWLQH�DW
'LVQH\�� :KDW� 6PLWK� FRQWULEXWHG� D� IHZ� \HDUV� ODWHU� ZDV� WKH� GLVSOD\� RI
GR]HQV�RI�FRQWLQXLW\�VNHWFKHV�WKDW�ZHUH�SLQQHG�XS�RQ�D�VLQJOH�ZDOO�ERDUG
²KHQFH�WKH�WHUP�VWRU\ERDUGV²DOORZLQJ�DQLPDWRUV��HVSHFLDOO\�WKH�VWRU\�
FRQVFLRXV�'LVQH\��WR�JHW�WKH�RYHUYLHZ�RI�DQ�HQWLUH�VWRU\�
(OVHZKHUH�LQ�WKH�PRYLH�LQGXVWU\�DW�WKLV�WLPH�VWRU\ERDUGV�ZHUH�VWLOO�QRW

WKH� DFFHSWHG� QRUP� IRU� SODQQLQJ� OLYH�DFWLRQ� PRYLHV�� WKRXJK� DUW
GHSDUWPHQWV� GUHZ� VHW� GHVLJQV� DQG� LQGLYLGXDO� FRQFHSW� VNHWFKHV� WKDW
LQGLFDWHG�FDPHUD�DQJOHV��%XW�E\������'LVQH\�ZDV�DQ�LQWHUQDWLRQDO�VXFFHVV
DQG� DOUHDG\� WKH� VXSUHPH� DQLPDWRU� RI� WKH� GD\�� /LYH�DFWLRQ� DUW� GLUHFWRUV
ZRUNLQJ� LQ�+ROO\ZRRG�ZRXOG�FHUWDLQO\�KDYH�EHHQ�DZDUH�RI� VRPH�RI� WKH
LQQRYDWLRQV� JRLQJ� RQ� DW� WKH� 'LVQH\� 6WXGLRV�� LQFOXGLQJ� WKH� XVH� RI

��



VWRU\ERDUGV�� (YHQ� ZLWKRXW� 'LVQH\
V� LQIOXHQFH�� VWRU\ERDUGV
� QHDUHVW� NLQ�
WKH�FRPLF�VWULSV��ZHUH�DQ�HVWDEOLVKHG�WUDGLWLRQ�IRU�PRVW�$PHULFDQV�LQ�WKH

��V�� DQG� WKH� LGHD� WKDW� D�PRYLH�FRXOG�EH�YLVXDOL]HG� LQ� LQGLYLGXDO�SDQHOV
ZDV�SUREDEO\�DQ�LQHYLWDEOH�GHYHORSPHQW�
$UW�GLUHFWRU�DQG�SURGXFWLRQ�GHVLJQHU�*HQH�$OOHQ��WKH�ILUVW�3UHVLGHQW�RI

WKH�6WRU\ERDUG�DQG�0DWWH�3DLQWHUV�8QLRQ� LQ�������QRZ�SUHVLGHQW�RI� WKH
$UW� 'LUHFWRUV� *XLOG�� EHJDQ� KLV� FDUHHU� LQ� WKH� :DUQHU� %URWKHUV� DUW
GHSDUWPHQW�LQ�������$OOHQ�WROG�PH�WKDW�FRQWLQXLW\�ERDUGV�ZHUH�DOUHDG\�DQ
HVWDEOLVKHG� PHWKRG� RI� PDSSLQJ� RXW� VFHQHV� LQ� WKH� PLG�
��V� DQG� WKDW� DW
OHDVW� HLJKW� IXOO�WLPH� FRQWLQXLW\� VNHWFK� DUWLVWV� ZHUH� ZRUNLQJ� LQ� WKH� DUW
GHSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�GHSDUWPHQW�KHDG�$QWRQ�*URW��,Q�WKH
VWXGLR�V\VWHP��WKH�SK\VLFDO�GHVLJQ�RI�D�PRYLH�ZDV�KDQGOHG�HQWLUHO\�E\�WKH
DUW�GHSDUWPHQW��7KH�DUW�GLUHFWRU�ZRUNHG�RXW�VHW�GHVLJQV�DQG�FRVWXPHV�DQG
WKH� FRQWLQXLW\� RI� WKH� SLFWXUH�� DLGHG� E\� WKH� VWDII� DUWLVWV�� 2QO\� DIWHU� WKH
SLFWXUH� KDG� EHHQ� GHVLJQHG� RQ� SDSHU� �DQG�ZLWK�PDQ\� VHWV� EXLOW� DV�ZHOO�
ZRXOG� WKH�GLUHFWRU� DQG�FDPHUDPDQ� MRLQ� WKH�SLFWXUH��7KLV�SURFHGXUH�ZDV
H[WUHPHO\�HIILFLHQW��DQG� LI� LW� UHVXOWHG� LQ�JHQHULF�JUDSKLF�VROXWLRQV�PXFK
RI�WKH�WLPH��LW�DOVR�SHUPLWWHG�PDMRU�VWDUV�DQG�GLUHFWRUV�WR�PDNH�DV�PDQ\
DV�WKUHH�SLFWXUHV�D�\HDU��:KHQ�-RKQ�+XVWRQ�EHJDQ�GLUHFWLQJ�DW�WKH�KHLJKW
RI� WKLV� V\VWHP�� KH� NQHZ� WKH� YDOXH� RI� SUHSODQQLQJ�� <HDUV� ODWHU� +XVWRQ
ZRXOG� VD\�� ³,� FRPSOHWHO\� VWRU\ERDUGHG�7KH� 0DOWHVH� )DOFRQ� EHFDXVH� ,
GLGQ
W�ZDQW�WR�ORVH�IDFH�ZLWK�WKH�FUHZ��,�ZDQWHG�WR�JLYH�WKH�LPSUHVVLRQ�,
NQHZ�ZKDW�,�ZDV�GRLQJ´
:KLOH� WKH� VWXGLR� V\VWHP� DQG� LWV� RUJDQL]DWLRQDO� PHWKRGV� DUH� JRQH�

VWRU\ERDUGV� DUH� VWLOO� LQ� IDU� JUHDWHU� XVH� WKDQ� LV� JHQHUDOO\� DFNQRZOHGJHG�
7KH� P\WK� WKDW� PRYLHV� DUH� PDGH� XS� E\� GLUHFWRUV� RQ� WKH� VHW� IUHTXHQWO\
EHJLQV� ZLWK� WKH� GLUHFWRU� DQG� LV� SHUSHWXDWHG� E\� FULWLFV�� UHYLHZHUV�� ILOP
KLVWRULDQV�DQG�WKH�SXEOLFLW\�GHSDUWPHQWV�RI�WKH�GLVWULEXWLRQ�FRPSDQLHV��$
GLUHFWRU� PD\�� LQ� IDFW�� EH� WKH� PDLQ� YLVXDO� DUFKLWHFW� RI� D� ILOP�� EXW� WKH
LQYHQWHG�RQ�WKH�VHW�GHVFULSWLRQ�RI�WKH�SURGXFWLRQ�SURFHVV�LV�ODUJHO\�IDOVH�
2QO\�LQ�H[SHULPHQWDO�DQG�LQGHSHQGHQW�ILOP�FDQ�RQH�ILQG�FRPSOHWHO\�VHOI�
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VXIILFLHQW�K\SKHQDWHV²WKH�ZULWHU�GLUHFWRU�FDPHUDPDQ�HGLWRUV²DQG�HYHQ
WKHLU�ZRUNLQJ�PHWKRG�PLJKW�LQFOXGH�D�JUHDW�GHDO�RI�SODQQLQJ�DQG�FDUHIXO
SUHSDUDWLRQ�EHIRUH�VKRRWLQJ�
2I� WKH� VHYHUDO� W\SHV� RI� SURGXFWLRQ� LOOXVWUDWLRQ�� WKH� VWRU\ERDUG� LV� WKH

PRVW�XVHIXO�WRRO�WKH�ILOPPDNHU�KDV�IRU�YLVXDOL]LQJ�KLV�LGHDV�DQG�WKH�RQH
PRVW�GLUHFWO\� UHODWHG� WR�KLV� UHVSRQVLELOLWLHV�� ,Q� WKH�QH[W� FKDSWHU�ZH�ZLOO
ORRN� DW� WKH�ZRUN� RI� LQGLYLGXDO� FRQWLQXLW\� DUWLVWV� DQG� WKH�ZLGH� UDQJH� RI
VW\OHV�DQG�DSSURDFKHV�WKH\�XVH�LQ�SODQQLQJ�WKH�VKRW�IORZ�RI�D�ILOP�
$Q�H[DPSOH�RI�VWRU\ERDUG�DUW�IRU�WKH�PRYLH�+HU�$OLEL�EHJLQV�EHORZ��$V

\RX�ZLOO�VHH��+XHEQHU�GUDZV�WKH�HQWLUH�VFHQH�RI�WKH�DFWLRQ�DQG�IUDPHV�WKH
VXEMHFW�DIWHUZDUG�DV�D�FLQHPDWRJUDSKHU�PLJKW��1RW�DOO�VWRU\ERDUG�DUWLVWV
XVH�WKLV�WHFKQLTXH��EXW�LW�LV�SDUWLFXODUO\�XVHIXO�LQ�LQGLFDWLQJ�SDQQLQJ�VKRWV
DQG�FDPHUD�PRYHPHQW�

6WRU\ERDUG�E\�0HQWRU�+XHEQHU�IRU�+HU�$OLEL�
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DXULFH�=XEHUDQR��RQH�RI�WKH�PRVW�UHVSHFWHG�SURGXFWLRQ�LOOXVWUDWRUV�DQG
DUW�GLUHFWRUV�LQ�WKH�WUDGH��KDV�FDOOHG�WKH�VWRU\ERDUG�WKH�³GLDU\�RI�WKH�ILOP�´
,I� VR�� LW� LV� D� GLDU\�ZULWWHQ� DERXW� IXWXUH� HYHQWV��:KDW� KH�ZDV� JHWWLQJ� DW�
WKRXJK�� LV� WKDW� WKH� VWRU\ERDUG� LV� WKH� SULYDWH� UHFRUG� RI� WKH� YLVXDOL]DWLRQ
SURFHVV��RQH�RI�WKH�UHDVRQV�VR�IHZ�RI�WKHP�VXUYLYH�LQWDFW��)UHTXHQWO\��LW�LV
WKH�HYLGHQFH�WKDW�WKH�ORRN�RI�D�ILOP�ZDV�WKH�ZRUN�RI�VRPHRQH�RWKHU�WKDQ
WKH� GLUHFWRU�� )RU� GLUHFWRUV�ZLWKRXW� D� VWURQJ� YLVXDO� VHQVH� WKH� VWRU\ERDUG
LOOXVWUDWRU� LV� WKH� VKRW�IORZ�GHVLJQHU�� HVVHQWLDO� WR� WKH� VWUXFWXULQJ�� VWDJLQJ
DQG�FRPSRVLWLRQ�RI�VKRWV�DQG�VHTXHQFHV�
2I�FRXUVH��WKHUH�DUH�GLUHFWRUV�ZKR�DUH�DV�YLVXDOO\�VRSKLVWLFDWHG�DV�DQ\

PHPEHU�RI�WKH�SURGXFWLRQ�VWDII�DQG��LQ�WKH�QDUUDWLYH�VHQVH��SHUKDSV�PRUH
VR��+LWFKFRFN��ZKR�LV�SUREDEO\�DVVRFLDWHG�ZLWK�VWRU\ERDUGLQJ�PRUH�WKDQ
DQ\�RWKHU�GLUHFWRU��XVHG�HODERUDWH�ERDUGV�WR�UHILQH�KLV�YLVLRQ�DQG�FRQWURO
WKH� ILOPPDNLQJ� SURFHVV�� HQVXULQJ� WKDW� KLV� RULJLQDO� LQWHQWLRQ� ZDV
WUDQVODWHG�WR�WKH�VFUHHQ�
)RU�+LWFKFRFN��ZKR�EHJDQ�LQ�ILOPV�DV�DQ�DUW�GLUHFWRU��LW�ZDV�DOVR�D�ZD\

RI�PDNLQJ�VXUH�WKDW�KH�ZDV�FUHGLWHG�ZLWK�WKH�GHVLJQ�RI�KLV�ILOPV��+H�OLNHG
WR�VD\�WKDW�KLV�PRYLHV�ZHUH�ILQLVKHG�EHIRUH�WKH\�ZHUH�HYHU�PDGH��EHIRUH
WKH�FLQHPDWRJUDSKHU�RU�HGLWRU�WRXFKHG�D�SLHFH�RI�ILOP��7KLV�LV�FRQILUPHG
E\�WKH�IDFW�WKDW�KH�UDUHO\�ORRNHG�WKURXJK�WKH�FDPHUD�YLHZILQGHU�RQ�WKH�VHW�
VLQFH� LW�ZDV�PHUHO\� D� SKRWRJUDSKLF� HTXLYDOHQW� RI� D� VWRU\ERDUG� WKDW� KDG
EHHQ�ILQDOL]HG�HDUOLHU�
+LWFKFRFN�LQIOXHQFHG�D�ZKROH�JHQHUDWLRQ�RI�ILOPPDNHUV�LQ�WKH�
��V�ZKR

DOUHDG\�KDG� DIIHFWLRQ� IRU� FRQWLQXLW\� JUDSKLFV� LQ� WKH� FRPLFV��ZKLFK�� OLNH
MD]]�DQG� WKH�EOXHV��ZHUH�EHJLQQLQJ� WR�EH� UHFRJQL]HG�DV�DQ�$PHULFDQ�DUW
IRUP�DW�WKDW�WLPH��7KH�PRVW�IDPRXV�ILOPPDNHU�RI�WKDW�JHQHUDWLRQ��6WHYHQ
6SLHOEHUJ�� JHQHUDOO\� UHFRJQL]HG� DV� WKH� SUHPLHU� YLVXDOL]HU� RI� WKH
HQWHUWDLQPHQW�GLUHFWRUV��KDV�SXEOLVKHG�FROOHFWLRQV�RI�SURGXFWLRQ�DUW�IURP
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KLV� FROODERUDWLRQV� ZLWK� *HRUJH� /XFDV�� EULQJLQJ� IXUWKHU� DWWHQWLRQ� WR� WKH
XVH� RI� VWRU\ERDUGV� DQG� SURGXFWLRQ� LOOXVWUDWLRQ�� :LWKRXW� VWRU\ERDUGV�
6SLHOEHUJ
V� FRPSOH[� VWDJLQJ� DQG� NLQHWLF� HIIHFWV� ZRXOG� QRW� KDYH� WKH
ODSLGDU\�SROLVK�WKDW�KDV�EHFRPH�WKH�KDOOPDUN�RI�KLV�ZRUN�DQG�WKH�JRDO�RI
PDQ\�\RXQJ�ILOPPDNHUV�
,W� ZRXOG� EH� HDV\� WR� GLVPLVV� WKH� FXUUHQW� LQWHUHVW� LQ� VWRU\ERDUGLQJ� DV

IXUWKHU�SURRI�WKDW�WRGD\
V�+ROO\ZRRG�ILOPPDNHUV�KDYH�OLWWOH�NQRZOHGJH�RI
ILFWLRQ� RXWVLGH� FRPLF� ERRNV� DQG� WKDW� WKH\� DUH� PRUH� FRPIRUWDEOH� ZLWK
VWRU\ERDUGV� DQG� DFWLRQ� WKDQ� LGHDV�� %XW� WKH� WUXWK� LV� WKDW�PDQ\� ILOPV� DUH
VWRU\ERDUGHG� UHJDUGOHVV� RI� VXEMHFW� PDWWHU�� ,W� PD\� HYHQ� EH� WKDW� ILOPV
ZLWKRXW�D�JUHDW�GHDO�RI�DFWLRQ�EHQHILW�PRUH�IURP�VWRU\ERDUGV�WKDQ�NLQHWLF
VXEMHFWV��(YHQ�-HDQ�/XF�*RGDUG��ZKR�WKURXJKRXW�KLV�FDUHHU�GLVFDUGHG�RU
VXEYHUWHG� WKH� FRQWLQXLW\� GHYLFHV� VKDUHG� E\� FRPLF� VWULS� LOOXVWUDWRUV� DQG
FODVVLFDO� +ROO\ZRRG� ILOPV�� XVHG� VWRU\ERDUGV� DW� WLPHV� WR� ZRUN� RXW� WKH
FRQQHFWLRQV� EHWZHHQ� VKRWV�� 6WRU\ERDUGV� DUH�PHUHO\� D� WRRO� DQG� QHHG� QRW
UHIOHFW�DQ\�VW\OH�RU�FRQWHQW�EHVLGHV� WKDW�ZKLFK� WKH� LQGLYLGXDO� ILOPPDNHU
FDUHV�WR�VKRZ�
6WRU\ERDUGV� VHUYH� WZR� SXUSRVHV�� )LUVW�� WKH\� DOORZ� D� ILOPPDNHU� WR

SUHYLVXDOL]H�KLV�LGHDV�DQG�UHILQH�WKHP�LQ�WKH�VDPH�ZD\�D�ZULWHU�GHYHORSV
LGHDV� WKURXJK� VXFFHVVLYH� GUDIWV�� VHFRQGO\�� WKH\� VHUYH� DV� WKH� FOHDUHVW
ODQJXDJH� WR� FRPPXQLFDWH� LGHDV� WR� WKH� HQWLUH� SURGXFWLRQ� WHDP�
$GPLWWHGO\�� WKH� FRPPXQLFDWLRQ� YDOXH� RI� VWRU\ERDUGV� JURZV� ZLWK� WKH
FRPSOH[LW\�RI�WKH�SURGXFWLRQ��EXW�VWRU\ERDUGV�DUH�QRW�UHVWULFWHG�WR�DFWLRQ
VFHQHV� DQG� ELJ�EXGJHW� SURGXFWLRQV�� (YHQ� VPDOO�� GUDPDWLF� ILOPV� FDQ
EHQHILW� IURP� VWRU\ERDUGV�� KHOSLQJ� WKH� GLUHFWRU� WR� UHILQH� PRRG� DQG
GLDORJXH�

7KH�'LUHFWRU
V�5ROH�LQ�6WRU\ERDUGLQJ
(YHU\� ILOP� LV� D� XQLTXH� EOHQG� RI� WDOHQWV� DQG� SHUVRQDOLWLHV�� DQG� WKH
UHVSRQVLELOLW\� IRU� WKH� ORRN�RI�D� ILOP� LV�VKDUHG� LQ�YDU\LQJ�GHJUHHV�E\� WKH
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SURGXFWLRQ� GHVLJQHU�� GLUHFWRU�� FLQHPDWRJUDSKHU� DQG� HGLWRU�� ,Q� UHFHQW
\HDUV�� WKH� WUHQG�KDV�EHHQ� IRU� WKH�GLUHFWRU� WR�ZRUN�GLUHFWO\�ZLWK�D�VNHWFK
DUWLVW�� VKLIWLQJ� VRPH� RI� WKH� UHVSRQVLELOLW\� IRU� FRQWLQXLW\� DZD\� IURP� WKH
SURGXFWLRQ�GHVLJQHU�� ,W
V� LPSRUWDQW� WR� UHPHPEHU��KRZHYHU�� WKDW� D�KLJKO\
YLVXDO�GLUHFWRU�KDV� DOZD\V�EHHQ� DEOH� WR� WDNH� FKDUJH�RI� D�SLFWXUH�GHVSLWH
WKH�ZRUNLQJ�V\VWHP�RI�WKH�VWXGLR��1RZ�WKDW�WKHUH�DUH�QR�ORQJHU�VWXGLRV�WR
LPSRVH�D�KRXVH�VW\OH��WKLV�LV�HYHQ�PRUH�WUXH�
'LUHFWRUV� ZLWK� VRPH� WUDLQLQJ� LQ� WKH� JUDSKLF� DUWV� RU� D� SHQFKDQW� IRU

GUDZLQJ²+LWFKFRFN� DQG� 5LGOH\� 6FRWW� DUH� WZR� H[DPSOHV²PD\� IXUQLVK
URXJK� VWRU\ERDUGV� RI� WKHLU� RZQ� WR� EH� UHILQHG� E\� WKH� UHJXODU� VWRU\ERDUG
DUWLVW��6KHUPDQ�/DEE\��D�SURGXFWLRQ�LOOXVWUDWRU�PXFK�LQ�GHPDQG��ZRUNHG
ZLWK�5LGOH\� 6FRWW� RQ� WKH� ILOP�%ODGH�5XQQHU� DQG� VSRNH�RI� WKH� HYRFDWLYH
OLQH� GUDZLQJV� �DIIHFWLRQDWHO\� QDPHG� ULGOH\JUDPV�� KH� UHFHLYHG� IRU�PDQ\
VFHQHV� IURP� GLUHFWRU� 6FRWW�� 'LUHFWRU�DUWLVWV� KDYH� DOVR� LQFOXGHG� VXFK
VW\OLVWV� DV� (LVHQVWHLQ�� )HOOLQL� DQG� .XURVDZD�� DOO� RI� ZKRP� KDYH
VWRU\ERDUGHG� VHTXHQFHV� RU� FRQWULEXWHG� HODERUDWH� FRQFHSWXDO� VNHWFKHV� WR
WKHLU� ILOPV��(YHQ�GLUHFWRUV�ZLWKRXW�D�SDUWLFXODU�VNLOO� LQ�GUDIWLQJ��VXFK�DV
6WHYHQ� 6SLHOEHUJ� DQG� *HRUJH� 0LOOHU�� RFFDVLRQDOO\� PDNH� VWLFN� ILJXUH
GUDZLQJV� WR� H[SODLQ� D� VSHFLILF� FRPSRVLWLRQ� RU� VWDJLQJ�� (YHQ� ZKHQ� WKH
GLUHFWRU� KDV� D� FOHDU� SODQ� LQ� PLQG�� KRZHYHU�� KH� ZLOO� HQFRXUDJH� WKH
VWRU\ERDUG�DUWLVW�WR�FRQWULEXWH�LGHDV�
3DXO�3RZHU��RQH�RI�WKH�QHZHU�SURGXFWLRQ�LOOXVWUDWRUV�ZLWK�H[SHULHQFH�LQ

FRPLFV�DQG�ILOP��HQMR\V�FROODERUDWLQJ�ZLWK�WKH�GLUHFWRU�ZRUNLQJ�RXW�HDFK
VFHQH� LQ� ORQJ� EUDLQVWRUPLQJ� VHVVLRQV�� 6RPHWLPHV� WKLV� LQFOXGHV� UHDGLQJ
WKH�GLDORJXH�DQG�DFWLQJ�RXW�VFHQHV�SDJH�E\�SDJH�IURP�WKH�VFULSW�ZLWK�WKH
GLUHFWRU�VWRSSLQJ�RQO\�WR�PDNH�URXJK�VNHWFKHV��/DWHU��WKHVH�ZLOO�EH�WXUQHG
LQWR�PRUH�UHILQHG�GUDZLQJV�IRU�IXUWKHU�GLVFXVVLRQ��+LV�LQYROYHPHQW�LQ�WKH
VWDJLQJ�DQG�GUDPDWLF�FRQFHSW�RI�D�ILOP�KDV�OHG�3RZHU�WR�GHVFULEH�WKH�W\SH
RI� LOOXVWUDWLRQ� KH� GRHV� LQ� WKH� SDQHOV� DV� ³DFWLQJ�ZLWK� D� SHQFLO�´� 3RZHU
V
GHILQHV� WKH�SURGXFWLRQ� LOOXVWUDWRU
V� UHVSRQVLELOLW\�DV�KHOSLQJ� WKH�GLUHFWRU
ILQG�WKH�PHDQV�WR�H[SUHVV�KLV�YLVLRQ��,Q�IDFW��WKH�SULPDF\�RI�WKH�GLUHFWRU
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ZDV�D�FRQVLVWHQW� WKHPH�ZLWK�DOO� WKH�SURGXFWLRQ� LOOXVWUDWRUV�,�VSRNH�ZLWK�
,Q� D� ZD\�� WKH� YHU\� FUDIW� RI� VWRU\ERDUGLQJ� WHDFKHV� DQ� LOOXVWUDWRU� WR� EH
IOH[LEOH�� 6LQFH� WKH\� DUH� DFFXVWRPHG� WR� UHILQLQJ� D� VHTXHQFH� WKURXJK
FRQVWDQW� UHYLVLRQV�� SURGXFWLRQ� LOOXVWUDWRUV� UHFRJQL]H� WKDW�WKHUH� DUH�PDQ\
VROXWLRQV� WR� DQ\�SUREOHP��7KH�FKDOOHQJH�RI� FROODERUDWLRQ� LV� LQWHUSUHWLQJ
WKH�GLUHFWRU
V�YLHZ�RI�WKH�VFULSW�

6FKHGXOHV
3URGXFWLRQ�LOOXVWUDWRUV�PD\�ZRUN�RQ�D�ILOP�IRU���ZHHNV�RU�IRU�PRUH�WKDQ�D
\HDU��GHSHQGLQJ�RQ�WKH�FRPSOH[LW\�RI�WKH�SURGXFWLRQ�DQG�WKH�QHHGV�RI�WKH
GLUHFWRU��:KLOH�LW�LV�KDUG�WR�SLQ�GRZQ�DQ�DYHUDJH�VFKHGXOH��WKH�WKRURXJK
VWRU\ERDUGLQJ� RI� DQ� HQWLUH� ILOP�� DV� RSSRVHG� WR� VHOHFW� DFWLRQ� VHTXHQFHV�
XVXDOO\� UHTXLUHV� D�PLQLPXP�RI� ����PRQWKV�� )RU� ODUJH� SURGXFWLRQV�ZLWK
HODERUDWH� VHWV� DQG� HIIHFWV� VHYHUDO� VNHWFK� DUWLVWV� PD\� EH� QHHGHG� DQG� LQ
VRPH� FDVHV�� WKH� SURGXFWLRQ� GHVLJQHU� FRQWULEXWHV� FRQWLQXLW\� VNHWFKHV� DV
ZHOO�� (YHQ�ZKHQ�PRUH� WKDQ� RQH� DUWLVW� LV� DW� ZRUN�� D� FRPSOH[� ILOP�PD\
UHTXLUH�D�\HDU� WR� VWRU\ERDUG�� ,W� VKRXOG�EH�PHQWLRQHG��KRZHYHU�� WKDW� WKLV
ORQJHU�VFKHGXOH�GRHV�QRW�UHIOHFW�GUDZLQJ�WLPH�DV�PXFK�DV�WKH�QHFHVVLW\�RI
ZDLWLQJ� IRU� HDFK� HOHPHQW� RI� WKH� SURGXFWLRQ� �ORFDWLRQV� DQG� VHWV�� WR� EH
GHVLJQHG�EHIRUH�VWRU\ERDUGLQJ�ZRUN�FDQ�SURFHHG�

6NLOOV�5HTXLUHG�E\�6WRU\ERDUG�$UWLVWV
$� SURGXFWLRQ� LOOXVWUDWRU� PXVW� XQGHUVWDQG� VWDJLQJ�� HGLWLQJ� DQG
FRPSRVLWLRQ� DQG� EH� WKRURXJKO\� IDPLOLDU� ZLWK� WKH� XVH� RI� OHQVHV� LQ
FLQHPDWRJUDSK\�� +H� VKRXOG� EH� D� IDFLOH� GUDIWVPDQ� DGHSW� DW� GUDZLQJ� WKH
KXPDQ� ILJXUH� LQ� D� YDULHW\� RI� SRVHV� ZLWKRXW� UHVRUWLQJ� WR� PRGHOV� RU
SKRWRJUDSKV��+H�DOVR�QHHGV�WR�EH�DEOH�WR�ZRUN�TXLFNO\�XQGHU�WKH�SUHVVXUH
RI� GHDGOLQHV� DQG� WR� DGDSW� WR� WKH� ORRN� DQG� IHHO� RI� GLIIHUHQW� KLVWRULFDO
SHULRGV� DQG� H[RWLF� ORFDWLRQV�� 7KLV� GRHVQ
W� PHDQ� UHVHDUFK� PDWHULDO� LVQ
W
XVHG��$�VNHWFK�DUWLVW� LVQ
W� H[SHFWHG� WR�NQRZ�SHULRG�FORWKLQJ�RU�ZKDW� WKH
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LQWHULRU� RI� D� VXEPDULQH� RU� WKH� VN\OLQH� RI� 1HSDO� ORRNV� OLNH�� %XW� D� JRRG
YLVXDO� PHPRU\� LV� LQYDOXDEOH� VLQFH� KH� ZLOO� KDYH� OLPLWHG� WLPH� WR� ILQG
UHIHUHQFHV�IRU�DQ\�VHULHV�RI�VNHWFKHV�

5HIHUHQFH�DQG�5HVHDUFK
,Q�WKH�ODWHU�VWDJHV�RI�GHVLJQ��WKH�VNHWFK�DUWLVW�ZLOO�EDVH�KLV�LOOXVWUDWLRQV�RQ
SKRWRJUDSKV� RI� WKH� DFWXDO� ORFDWLRQV� FKRVHQ� E\� WKH� GLUHFWRU�� SURGXFWLRQ
GHVLJQHU�DQG�FLQHPDWRJUDSKHU��RU�KH�PD\�YLVLW�WKH�ORFDWLRQ�LQ�SHUVRQ�DQG
SKRWRJUDSK�KLV�RZQ�UHIHUHQFH�VKRWV��,Q�WKH�FDVH�RI�WKH�ILOP�/D�%DPED��WKH
ELRJUDSK\� RI� URFN� DQG� UROO�PXVLFLDQ�5LWFKLH�9DOOHQV�� VWRU\ERDUGHU� 3DXO
3RZHU�LPPHUVHG�KLPVHOI�LQ�0H[LFDQ�FXOWXUH��YLVLWLQJ�WKH�ORFDWLRQV�ZKHUH
9DOOHQV� DFWXDOO\� OLYHG� DQG�PHHWLQJ�ZLWK�PHPEHUV� RI� KLV� IDPLO\�� 3RZHU
ZRUNHG�RQ�WKH�ERDUGV�IRU�VHYHUDO�PRQWKV�EHIRUH�VKRRWLQJ�DQG�VWD\HG�ZLWK
WKH�SURGXFWLRQ�GXULQJ�DFWXDO�VKRRWLQJ�WR�PDNH�DGMXVWPHQWV�WR�WKH�ERDUGV
DV�ILOPLQJ�SURJUHVVHG��$Q�H[FHUSW�IURP�3DXO�3RZHU
V�RSHQLQJ�VWRU\ERDUG
IRU�/D�%DPED�EHJLQV�RQ�SDJH����
)RU�D�UHODWLYHO\�ORZ�EXGJHW�ILOP��3RZHU
V�H[SHULHQFH�RQ�/D�%DPED�ZDV

HQYLDEOH�� ,Q� JHQHUDO�� WKH� VWRU\ERDUG� LOOXVWUDWRUV� LQ� WRGD\
V�PRYLHPDNLQJ
HQYLURQPHQW� KDYH� OHVV� WLPH� WR� UHILQH� WKHLU� ERDUGV� WKDQ� LQ� WKH� SDVW�
3HUYHUVHO\�� WKLV�H[FHOOHQW� WRRO��ZKLFK�FDQ�VDYH�SURGXFHUV�D�JUHDW�GHDO�RI
WLPH�DQG�PRQH\��LV�RQH�RI�WKH�ILUVW�LWHPV�LQ�WKH�EXGJHW�WR�EH�UHGXFHG�RU
HOLPLQDWHG�� 6HYHUDO� SURGXFWLRQ� LOOXVWUDWRUV� KDYH� WROG�PH� WKDW� WKHUH� LV� D
JHQHUDO�WHQGHQF\�WR�XVH�OHVV�UHILQHG�ERDUGV�IRU�IHZHU�VFHQHV�� WKRXJK�WKH
GLUHFWRUV�ZKR�NQRZ�WKDW�WKLV�LV�SHQQ\�ZLVH�DQG�SRXQG�IRROLVK�GHPDQG�WKH
WLPH�IRU�SURSHU�VWRU\ERDUGLQJ�
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6WRU\ERDUG�IRU�/D�%DPED�E\�3DXO�3RZHU�
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6WRU\ERDUG�IRU�/D�%DPED�E\�3DXO�3RZHU�
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,Q� WKH� GD\V� RI� WKH� VWXGLR�� ZKHQ� VWRU\ERDUG� DUWLVWV� ZHUH� RQ� VWDII�� WKH
DYHUDJH�OHYHO�RI�H[HFXWLRQ�LQ�SURGXFWLRQ�LOOXVWUDWLRQ�ZDV�SUREDEO\�KLJKHU�
:KLOH� WKHUH� DUH� LOOXVWUDWRUV� WRGD\� ZKR� DUH� FDSDEOH� RI� SURGXFLQJ� ZRUN
HTXDO�WR�WKH�EHVW�RI� WKH�SDVW�� WKH�JHQHUDO�VKLIWLQJ�RI�PRQH\�IURP�EHORZ�
WKH�OLQH� WR� DERYH�WKH�OLQH� H[SHQVHV� KDV� EHJXQ� WR� DGYHUVHO\� DIIHFW
SURGXFWLRQ�LOOXVWUDWLRQ�DQG�XOWLPDWHO\�WKH�SURGXFWLRQV�WKHPVHOYHV�

6W\OH
%HJLQQLQJ�RQ�SDJH����DUH�ILYH�VWRU\ERDUGV�IURP�&LWL]HQ�.DQH��7KHVH�DUH
JRRG�H[DPSOHV�RI�KRZ�FRQWLQXLW\�VNHWFKHV�FDQ�FRQYH\�WKH�YLVXDO�IORZ�DQG
PRRG�RI�D�VHTXHQFH�DQG�DUH� W\SLFDO�RI� WKH� W\SH�RI�ZRUN�SURGXFHG�DW� WKH
VWXGLRV� LQ� WKH� 
��V�DQG� 
��V��&UHGLW� LV�JLYHQ�DW� WKH�ERWWRP�RI�RQH�RI� WKH
GUDZLQJV�WR�GLUHFWRU�2UVRQ�:HOOHV��DUW�GLUHFWRU�9DQ�1HVW�3ROJODVH�DQG�KLV
DVVRFLDWH� 3HUU\� )HUJXVRQ�� 7KLV� LV� VRPHZKDW�PLVOHDGLQJ� DQG� RQH� RI� WKH
PDQ\� XQDWWUDFWLYH� DVSHFWV� RI� WKH� VWXGLR� V\VWHP�� ,Q� DFWXDOLW\�� )HUJXVRQ
ZDV�WKH�DUW�GLUHFWRU�RQ�&LWL]HQ�.DQH��DQG�3ROJODVH�ZDV�KHDG�RI�WKH�HQWLUH
5.2� DUW� GHSDUWPHQW�� )HUJXVRQ� GLG� WKH� DFWXDO� GHVLJQ� ZRUN� IRU�&LWL]HQ
.DQH�ZKLOH�3ROJODVH
V�UHVSRQVLELOLW\�ZDV�ODUJHO\�PDQDJHULDO��KH�ZDV�QRW
LQYROYHG�LQ�PRVW�RI�WKH�VSHFLILF�FUHDWLYH�GHFLVLRQV��8QIRUWXQDWHO\��XQGHU
WKH�VWXGLR�V\VWHP��SURGXFWLRQ� LOOXVWUDWRUV�ZHUH�QRW�DOORZHG� WR�VLJQ� WKHLU
ZRUN��PDNLQJ�LW�GLIILFXOW�WRGD\�WR�DVVLJQ�FUHGLW�WR�LQGLYLGXDO�GUDZLQJV�
)HUJXVRQ�ZRUNHG�LQ�FORVH�FROODERUDWLRQ�ZLWK�:HOOHV�RQ�WKH�FRQFHSWLRQ

RI� WKH� VFHQHV�� ZKLFK� ZDV� WKHQ� WXUQHG� LQWR� VNHWFKHV�� VHW� GUDZLQJV� DQG
VWRU\ERDUGV� E\� LOOXVWUDWRUV� LQ� WKH� 5.2� DUW� GHSDUWPHQW�� $FFRUGLQJ� WR
FUHGLWV�OLVWHG�LQ�7KH�0DNLQJ�RI�&LWL]HQ�.DQH�E\�5REHUW�&��&DUULQJHU��WKHUH
ZHUH� ILYH� LOOXVWUDWRUV� RQ�.DQH�� &KDUOHV� 2KPDQQ� LV� OLVWHG� DV� 3ULQFLSDO
6NHWFK�$UWLVW��ZKLOH�$O�$EERWW��&ODXGH�*LOOLQJZDWHU��-U���$OEHUW�3\NH�DQG
0DXULFH�=XEHUDQR� DUH� OLVWHG� XQGHU� WKH� KHDGLQJ��6NHWFKHV� DQG�*UDSKLFV�
7KHUH� PD\� KDYH� EHHQ� RWKHU� DUWLVWV� ZKR� FRQWULEXWHG� VNHWFKHV�� DQG
RIWHQWLPHV�PRUH�WKDQ�RQH�DUWLVW�ZRXOG�ZRUN�RQ�D�GUDZLQJ�RU�VWRU\ERDUG�

��



,Q� WKH� VWXGLR� V\VWHP� LW� ZDV� QRW� XQXVXDO� IRU� LOOXVWUDWRUV� LQ� WKH� DUW
GHSDUWPHQW�WR�ZRUN�RQ�SURMHFWV�WKD\�ZHUH�QRW�DVVLJQHG�WR�ZKHQ�WKH�ZRUN
QHHGHG�WR�EH�GRQH�
7KH� ILUVW� VWRU\ERDUG� RQ� SDJH� ��� LV� D� IRXU�SDQHO� VHTXHQFH� RI� WKH

7KDWFKHU� /LEUDU\�� 7KHVH� FKDUFRDO� VNHWFKHV� DUH� D� EHWWHU� H[DPSOH� RI� VHW
GHVLJQ� DQG� PRRG� WKDQ� RI� HGLWLQJ� FRQWLQXLW\�� DQG� WKH� JRWKLF� OLJKWLQJ� LV
YHU\�FORVH�WR�WKH�ZD\�WKH�VFHQH�DSSHDUHG�LQ�WKH�ILOP�
7KH�VHFRQG�VHTXHQFH�SLFWXUHG�LV�D�PRUH�FRQYHQWLRQDO�FRQWLQXLW\�ERDUG

DQG�VKRZV�D�VFHQH�GHOHWHG�IURP�WKH�VFULSW��7KH�VHTXHQFH�LV�D�UHFROOHFWLRQ
E\�.DQH
V�JXDUGLDQ�� ILQDQFLHU�:DOWHU�7KDWFKHU��RI�D� WULS� WR�5RPH� WR�VHH
.DQH� RQ� KLV� WZHQW\�ILIWK� ELUWKGD\�� 'HVFULSWLRQV� EHORZ� HDFK� SDQHO
GHVFULEH�WKH�EDVLF�DFWLRQ�RI�WKH�VFHQH��WUDQVLWLRQV�DQG�FDPHUD�PRYHPHQW�
,Q� WKH� QH[W� VHULHV� .DQH� PHHWV� 6XVDQ� $OH[DQGHU� IRU� WKH� ILUVW� WLPH

RXWVLGH� D� GUXJVWRUH�� 7KH� EDVLF� DFWLRQ� RI� WKH� VFHQH� LV� TXLWH� FORVH� WR� WKH
ILOPHG�YHUVLRQ��EXW�WKH�FDPHUD�DQJOHV�DQG�VWDJLQJ�DUH�YHU\�GLIIHUHQW�
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6WRU\ERDUG�IRU�WKH�7KDWFKHU�/LEUDU\�VFHQH�LQ�&LWL]HQ�.DQH�
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6WRU\ERDUG�RI�WKH�5RPH�VHTXHQFH�GHOHWHG�IURP�&LWL]HQ�.DQH�
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.DQH�PHHWV�6XVDQ�$OH[DQGHU��6WRU\ERDUG�IRU�&LWL]HQ�.DQH�
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6WRU\ERDUG�RI�WKH�(O�5DQFKR�FDEDUHW�FUDQH�VKRW�IURP�&LWL]HQ�.DQH�
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6WRU\ERDUG�RI�WKH�(O�5DQFKR�FDEDUHW�FUDQH�VKRW��LQFOXGLQJ�URRI�VLJQ��IURP
&LWL]HQ�.DQH�
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7KH� ODVW� WZR� VWRU\ERDUGV� VKRZ� KRZ� D� VFHQH� GHYHORSV� WKURXJK
VXFFHVVLYH�GUDIWV��7KH�VHTXHQFH�GHSLFWHG�LV�RQH�RI�WKH�PRVW�IDPRXV�VKRWV
LQ�&LWL]HQ�.DQH�� WKH� FUDQH�PRYH� WKURXJK� WKH� VN\OLJKW� RI� WKH�(O�5DQFKR
FDEDUHW�GRZQ�WR�6XVDQ�$OH[DQGHU�DQG�.DQH�VHDWHG�DW�D�WDEOH��7KH�VKRW�LV
DFWXDOO\� D� FRPELQDWLRQ� RI� D� PLQLDWXUH� URRIWRS� VHW� DQG� WKH� IXOO�VFDOH
LQWHULRU� RI� WKH� QLJKWFOXE� MRLQHG� E\� D� GLVVROYH� DV� WKH� FDPHUD� PRYHV
WKURXJK�WKH�UDLQ�FRYHUHG�JODVV�RI�WKH�VN\OLJKW�
7KH� ILUVW� WUHDWPHQW� RI� WKH� FUDQH� VKRW� RQ� SDJH� ��� LV� ZRQGHUIXOO\

UHQGHUHG� LQ� D� VW\OH� RI� LOOXVWUDWLRQ� HYRNLQJ� WKH� OLJKWLQJ� RI� WKH� *HUPDQ
([SUHVVLRQLVWV� RI� WKH� 
��V�� WKRXJK� WKH� IUDPLQJ� RI� WKH� VFHQH� LV� TXLWH
GLIIHUHQW�IURP�WKH�ZD\�WKH�VHTXHQFH�HYHQWXDOO\�WXUQHG�RXW�
7KH�VHFRQG�YHUVLRQ�LV�YLUWXDOO\�LGHQWLFDO�WR�WKH�RULJLQDO�VHTXHQFH�DV�WKH

FDPHUD�DSSURDFKHV�WKH�VN\OLJKW��%XW�DV�WKH�FDPHUD�GHVFHQGV�WR�WKH�IORRU
WKH� VWRU\ERDUG�DJDLQ�GLYHUJHV� IURP� WKH� ILOPHG�YHUVLRQ��7KHUH�PD\�KDYH
EHHQ�RWKHU� VWRU\ERDUGV�RI� WKH�VFHQH��EXW�D� ORRN�DW� MXVW� WKHVH� WZR�VKRXOG
LQGLFDWH�KRZ�YDOXDEOH�WKH\�DUH�DV�D�PHWKRG�RI�GHYHORSLQJ�LGHDV�
1RWLFH� WKDW� WKH� VWRU\ERDUG� DOVR� LQFOXGHV� D� VFKHPDWLF� GLDJUDP� RI� WKH

VFHQH�GUDZQ�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�ERDUG��7KLV�LV�KHOSIXO�IRU�ERWK
WKH� GHVLJQHU� DQG� WKH� FLQHPDWRJUDSKHU� WR� FRPPXQLFDWH� WKH� WHFKQLFDO
UHTXLUHPHQWV� RI� WKH� VFHQH�� 7KLV� FODULILHV� WKH� OD\RXW� RI� WKH� VHW� ZKHQ
XQXVXDO�RU�GLVRULHQWLQJ�SHUVSHFWLYHV�DUH�LOOXVWUDWHG�
6LPLODUO\�PRRG\� DUH�+DUROG�0LFKHOVRQ
V� VWRU\ERDUGV� IRU�+LWFKFRFN
V

7KH�%LUGV��7KH�VL[�SDQHOV�IHDWXUHG�VKRZ�KRZ�WKH�HFRQRPLFDO�XVH�RI�OLQH
FDQ�FRQYH\�DOO�WKH�LQIRUPDWLRQ�WKH�FLQHPDWRJUDSKHU�QHHGV�WR�XQGHUVWDQG
WKH�IUDPLQJ�FRQWLQXLW\�RI�D�VFHQH��:LWKRXW�VSHQGLQJ�D�JUHDW�GHDO�RI�WLPH
RQ� VSHFLILF� GHWDLO�� WKHVH� HQHUJHWLF� VNHWFKHV� HVWDEOLVK� PRRG�� ORFDOH�
FRPSRVLWLRQ��VWDJLQJ�RI�DFWLRQ�DQG�WKH�VHOHFWLRQ�RI�OHQV�IRU�HDFK�VKRW��7KH
VL[� IUDPHV� RQ� SDJHV� ��� DQG� ��� GHSLFW� WKH� DWWDFN� RI� WKH� ELUGV� RQ� WKH
FKLOGUHQ�UXQQLQJ�IURP�WKH�VFKRROKRXVH�LQ�%RGHJD�%D\�DIWHU�WKH�ELUGV�KDYH
JDWKHUHG�LQ�IRUFH�
7KH�SURGXFWLRQ�GHVLJQHU�IRU�7KH�%LUGV��5REHUW�%R\OH��FROODERUDWHG�ZLWK
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+LWFKFRFN�RQ�ILYH�ILOPV�EHJLQQLQJ�LQ�������6DERWHXU��6KDGRZ�RI�D�'RXEW�
1RUWK� E\� 1RUWKZHVW�� 7KH� %LUGV� DQG�0DUQLH�� +H� UHDIILUPV� +LWFKFRFN
V
UHSXWDWLRQ� DV� D� PHWKRGLFDO� SODQQHU�� EXW� DOVR� DV� D� GLUHFWRU� ZKR� ZDV
LQWHUHVWHG�LQ�WKH�LGHDV�RI�WKH�WDOHQWHG�SHRSOH�ZLWK�ZKRP�KH�ZRUNHG��7KHLU
XVXDO� ZD\� RI� ZRUNLQJ� WRJHWKHU� EHJDQ� ZLWK� PHHWLQJV� HDUO\� LQ� WKH
SURGXFWLRQ� VFKHGXOH� WR� JR� RYHU� HDFK� VFHQH�� +LWFKFRFN� PLJKW� IXUQLVK
URXJK� WKXPEQDLO� VNHWFKHV� WR� HODERUDWH� D� VHTXHQFH�� EXW� WKLV� SURFHVV�ZDV
DOVR�LQWHQGHG�WR�DOORZ�KLV�FUHDWLYH�WHDP�WR�HODERUDWH�RQ�HDFK�RWKHU
V�LGHDV�
)URP� WKHVH�PHHWLQJV� D� JHQHUDO� SODQ� ZDV� GHYLVHG� IRU� HDFK� VFHQH�� VRPH
PRUH� GHWDLOHG� WKDQ� RWKHUV�� DQG� %R\OH� ZRXOG� EHJLQ� WR� RYHUVHH� WKH
VWRU\ERDUGV�� VHW� GHVLJQV�� FRVWXPHV� DQG� VSHFLDO� HIIHFWV� QHFHVVDU\� WR� WXUQ
LGHDV� LQWR� FLQHPDWLF� IDFW�� %R\OH� ZRXOG� FRQWULEXWH� VRPH� RI� KLV� RZQ
GUDZLQJV�IRU�WKH�VHWV�DQG�VWRU\ERDUGV��EXW�PXFK�RI�WKLV�ZRUN�ZDV�KDQGHG
RYHU� WR� VWRU\ERDUG� LOOXVWUDWRUV�ZKR�ZRXOG� UHFHLYH� LQVWUXFWLRQV� EDVHG� RQ
%R\OH�DQG�+LWFKFRFN
V�PHHWLQJV�
)ROORZLQJ�0LFKHOVRQ
V�GUDZLQJV�RQ�SDJH����LV�DQ�H[WUHPHO\�UDUH�SDJH

RI�QRWHV�DQG�VWRU\ERDUG�SDQHOV�GUDZQ�E\�+LWFKFRFN�KLPVHOI�IRU�WKH�����
SURGXFWLRQ�RI�/LIHERDW��7KH�SDJH�LV�WKUHH�KROH�SXQFKHG�IRU�XVH�LQ�D�ELQGHU
DQG� LQFOXGHV� QRWHV� GHVFULELQJ� DFWLRQ� DQG� WKH� OLQHV� RI� GLDORJXH� WKDW
DFFRPSDQ\� WKH� SDQHOV��7KH� VSHFLILF� GLDORJXH� FXHV�PHDQ� WKDW�+LWFKFRFN
ZDV� FXWWLQJ� LQ� WKH� FDPHUD�� JUHDWO\� OLPLWLQJ� WKH� PDQLSXODWLRQ� SRVVLEOH
GXULQJ�WKH�HGLWLQJ�SURFHVV��7KH�ILUVW�SDQHO�VKRZV�WKDW�+LWFKFRFN�PDGH�D
VOLJKW�DGMXVWPHQW� LQ� WKH�FRPSRVLWLRQ��PRYLQJ�FORVHU�DQG� WR�FDPHUD� OHIW�
1RWLFH�DOVR�WKDW�WKH�GLUHFWLRQ�³5HSHDW�DOO�ZLWK�FORVHU�OHQV´�DSSHDUV�RQ�WKH
IDU� OHIW� RI� WKH� VHFRQG� SDQHO�� 7KLV� PD\� UHIHU� WR� WKH� GRWWHG� IUDPH� OLQH
DURXQG�WKH�RDUVPDQ��LQGLFDWLQJ�WKDW�+LWFKFRFN�LQWHQGHG�WR�JHW�FRYHUDJH�RI
WKH�VDPH�DFWLRQ��RQO\�FORVHU�
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6WRU\ERDUGV�IRU�7KH�%LUGV�E\�+DUROG�0LFKHOVRQ��3URGXFWLRQ�GHVLJQ�E\
5REHUW�%R\OH�
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6WRU\ERDUGV�IRU�7KH�%LUGV�E\�+DUROG�0LFKHOVRQ��3URGXFWLRQ�GHVLJQ�E\
5REHUW�%R\OH�
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0DWHULDOV
6LQFH� WKH� RQO\� FULWHULD� WKH\� PXVW� PHHW� LV� HDVH� RI� H[HFXWLRQ� DQG
UHSURGXFLELOLW\��PRVW� VWRU\ERDUGV� WRGD\� DUH� UHQGHUHG�ZLWK� D� IDVW�� HDVLO\
FRQWUROOHG�PHGLXP�VXFK�DV�SHQFLO�� LQN�DQG�FKDUFRDO�GXVW�RU�GU\�PDUNHUV
IRU�FRORU�ZRUN�

3HQFLO
7KH� SHQFLO�� HLWKHU� JUDSKLWH� RU� FKDUFRDO�� LV� RQH� RI� WKH� LOOXVWUDWRU
V� EDVLF
WRROV��DQG�HYHQ�ZKHQ�D�GUDZLQJ�LV�FRPSOHWHG�ZLWK�LQN��WKH�XQGHUVNHWFK�LV
XVXDOO\� ODLG�GRZQ� LQ�SHQFLO��3KRWRFRSLHG�� WKH�FRQWUDVW�EHFRPHV�VKDUSHU�
WKRXJK�D�WHQWDWLYH�OLQH�WHQGV�WR�EHFRPH�VFUDWFK\��0RUH�WKDQ�DQ\WKLQJ�HOVH
WKH�SHQFLO
V�YLUWXH�LV�LWV�HUDVDELOLW\��,W�LV�WKH�ZRUG�SURFHVVRU�IRU�WKH�DUWLVW�
,� XVHG� SHQFLO� IRU� WKH� VWRU\ERDUG� GHPRQVWUDWLRQ� RI� D� FUDQH� VKRW� LQ� WKLV
FKDSWHU�� DQG� DV� \RX�ZLOO� VHH�� WKH� EODFNV� DUH� QHYHU� TXLWH� DV� VWXQQLQJ� DV
WKRVH�SRVVLEOH�LQ�LQN�RU�FKDUFRDO�

,QN�DQG�&KDUFRDO�'XVW
7KLV� VHHPV� WR� EH� D�PHGLXP� SHFXOLDU� WR� VWRU\ERDUGV�� 1R� RWKHU�PHGLXP
OD\V� GRZQ� D� EURDG� VWURNH� RI� WRQH� IDVWHU� WKDQ� D� FRWWRQ� EDOO� GLSSHG� LQ
FKDUFRDO� GXVW�� RQH� WKDW� FDQ� EH� ODWHU� HUDVHG� ZLWK� D� NQHDGHG� HUDVHU� IRU
FRUUHFWLRQV� RU� FUHDWLQJ� KLJKOLJKWV� �VHH� +DUROG� 0LFKHOVRQ
V� GUDZLQJV�
SDJHV����DQG������,W�WHQGV�WR�UHSURGXFH�EHWWHU�WKDQ�SHQFLO�DQG�LV�FDSDEOH
RI�GHHSHU� WRQHV�� ,W
V�SUREDEO\� WKH� IDYRULWH�PHGLXP�RI�VWRU\ERDUG�DUWLVWV�
DQG�\RX�ZLOO�VHH�LW�XVHG�E\�PDQ\�RI�WKH�LOOXVWUDWRUV�IHDWXUHG�LQ�WKLV�ERRN�

0DUNHUV
0DGLVRQ�$YHQXH�KDV�PDGH� WKH�GU\�PDUNHU� WKH�PHGLXP�RI�FKRLFH� LQ� WKH
DGYHUWLVLQJ� DUW� GHSDUWPHQW�� 'U\� PDUNHUV� DUH� LQH[SHQVLYH�� GU\� LQVWDQWO\
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DQG�GR�QRW�UHTXLUH�WKH�SUHSDUDWLRQ�RU�FOHDQXS�QHFHVVDU\�ZLWK�RWKHU�FRORU
PHGLD�� ,Q� WKH�KDQGV�RI�D�JRRG�FRPS�DUWLVW� WKH\�FDQ�SURGXFH�UHPDUNDEO\
UHDOLVWLF� HIIHFWV�� WKRXJK� IRU� ILQLVKHG� FRQFHSWXDO� GUDZLQJV� WKH\� DUH
IUHTXHQWO\� FRPELQHG� ZLWK� FRORUHG� SHQFLOV�� SDVWHOV� DQG� LQNV�� 7KH\� DUH
YLUWXDOO\� WKH� VWDQGDUG� FRPS� PDWHULDO� IRU� VWXGLR� DUWLVWV�� LOOXVWUDWRUV�
SURGXFW�GHVLJQHUV��DUFKLWHFWV�DQG�LQWHULRU�GHVLJQHUV²DQ\RQH�ZKR�QHHGV�D
EULOOLDQW�� IDVW� PHGLXP� WR� FRPPXQLFDWH� EDVLF� GHVLJQ� FRQFHSWV�� 0DUNHUV
DUH�QRW�IRU�WLPLG�VNHWFKHUV�DQG�GHPDQG�D�EROG�WRXFK��7KH\�GR�QRW�EOHQG
HDVLO\�DQG�D�PLVVWURNH�FDQ�VFDU�D�GHOLFDWH�GUDZLQJ��,Q�PRVW�FDVHV�VWDWH�RI�
WKH�DUW�PDUNHU� WHFKQLTXH� LV�PRUH�HODERUDWH� WKDQ� LV�QHFHVVDU\� IRU� IHDWXUH
VWRU\ERDUG�ZRUN�DQG�D�VLPSOH�PDUNHU�VW\OH�LV�SUHIHUUHG��,I�\RX�GHFLGH�WR
XVH� PDUNHUV� EH� VXUH� WR� ZRUN� LQ� D� ZHOO�YHQWLODWHG� VWXGLR²WKH� VROYHQWV
JLYH�RII�IXPHV��ZKLFK�PDQ\�ILQG�XQSOHDVDQW��2QH�ODVW�SRLQW��0DUNHUV�DUH
QRW� OLJKWIDVW� DQG� ZLOO� IDGH� ZLWK� WLPH�� 7KH� PRUH� XOWUDYLROHW� OLJKW
�SULPDULO\� VXQOLJKW�� WKH\
UH� H[SRVHG� WR�� WKH� IDVWHU� WKH\� ZLOO� IDGH�� ,Q
SURORQJHG� EULJKW� VXQOLJKW� QRWLFHDEOH� GHWHULRUDWLRQ� ZLOO� EHJLQ� ZLWKLQ� D
SHULRG�RI�D�IHZ�ZHHNV��,I�\RX�DUH�VDYLQJ�\RXU�ZRUN�IRU�SRVWHULW\�NHHS�WKLV
LQ�PLQG�
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1RWHV�DQG�VWRU�ERDUG�SDQHOV�IRU�/LIHERDW��E\�$OIUHG�+LWFKFRFN�
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,OOXVWUDWLQJ�&DPHUD�7HFKQLTXHV
7KH� PRVW� REYLRXV� OLPLWDWLRQ� RI� WKH� VWRU\ERDUG� LV� LWV� LQDELOLW\� WR� VKRZ
PRWLRQ²QRW�PHUHO\� DFWLRQ�ZLWKLQ� WKH� IUDPH�� EXW�PRUH� LPSRUWDQWO\�� WKH
PRYHPHQW�RI�WKH�FDPHUD��2SWLFDO�HIIHFWV�OLNH�GLVVROYHV�DQG�IDGHV�DUH�DOVR
EH\RQG�WKH�VFRSH�RI�WKH�LOOXVWUDWRU��DV�DUH�PRVW�PDQLSXODWLRQV�RI�GHSWK�RI
ILHOG� DQG� IRFXV�� 7KH� PRVW� REYLRXV� VROXWLRQ� LV� WR� XVH� FDSWLRQV� DQG
VFKHPDWLF� GUDZLQJV� WR� GHVFULEH� ZKDW� FDQQRW� EH� GUDZQ�� 7KHUH� DUH� DOVR
VHYHUDO� WHFKQLTXHV� XVHG� E\� DQLPDWRUV� WR� VKRZ� FDPHUD� PRYHPHQW� DQG
H[WHQGHG�VSDFH�WKDW�FDQ�EH�DGDSWHG�WR�OLYH�DFWLRQ�VXEMHFWV�
7KH� ILUVW�HOHPHQW�ZH�QHHG� WR�FRQVLGHU� LV� WKH�ERUGHU�RI� WKH�VWRU\ERDUG

IUDPH��,WV�SXUSRVH�LV�WR�LQGLFDWH�D�YLHZSRLQW��VHOHFWHG�IURP�WKH�ZKROH�RI
VSDFH��7KHUHIRUH� LW� LV�SHUPLVVLEOH��DQG�IUHTXHQWO\�YDOXDEOH�� WR�DOORZ�WKH
GUDZLQJ�WR�H[WHQG�EH\RQG�WKH�HGJHV�RI�WKH�IUDPH��$FWXDOO\��PDQ\�DUWLVWV
EHJLQ� D� GUDZLQJ� ZLWKRXW� IUDPH� OLQHV�� $IWHU� WKH\� KDYH� VNHWFKHG� LQ� WKH
EDVLF�HOHPHQWV�RI�WKH�GUDZLQJ�WKH\�XVH�ORRVH�VKHHWV�RI�SDSHU�WR�PDVN�RII
SRUWLRQV�RI�WKH�SLFWXUH�WR�ILQG�WKH�H[DFW�FRPSRVLWLRQ�WKH\�DUH�ORRNLQJ�IRU�
%HFDXVH� ERWK� WKH� FDPHUD� DQG� VXEMHFW� FDQ�PRYH� LQ� ILOP�� WKH� ILOPPDNHU
ZLOO� ILQG� WKDW� SODFLQJ� D� VWRU\ERDUG� IUDPH� ZLWKLQ� D� ODUJHU� GUDZLQJ� LV� D
XVHIXO� WHFKQLTXH� IRU� LOOXVWUDWLQJ� WKH� IOXLG� FRPSRVLWLRQDO� TXDOLWLHV� RI� WKH
PHGLXP�
,Q� WKLV�QH[W�VHULHV�RI�SDQHOV�� ,�ZLOO�XVH�GLIIHUHQW�GUDZLQJ�VW\OHV�ZKLOH

VKRZLQJ� VHYHUDO� PHWKRGV� RI� LOOXVWUDWLQJ� FDPHUD� PRYHPHQW� DQG
WUDQVLWLRQV�

7KH�3DQ�6KRW�DQG�WKH�7UDFNLQJ�6KRW
7KLV�ILUVW�ZLGH�SDQHO�LQ�)LJXUH�����LOOXVWUDWHV�D�PDQ�UXQQLQJ�GRZQ�D�VWUHHW
LQ�SXUVXLW�RI�D�URRIWRS�VQLSHU��7KH�PDQ�LQ�WKH�VWUHHW�LV�VKRZQ�DW�LPSRUWDQW
SRVLWLRQV�LQ�WKH�DFWLRQ�ZLWK�DQ�DUURZ�WR�VKRZ�KLV�SDWK��7KLV�W\SH�RI�SDQHO
FDQ�EH�XVHG�WR�LQGLFDWH�D�SDQ�RU�D�WUDFNLQJ�VKRW��,Q�WKLV�YHUVLRQ��VSHFLILF

��



IUDPLQJ�LV�QRW�LQGLFDWHG��KRZHYHU��WKH�FDPHUD�SRVLWLRQ�DQG�VWDJLQJ�RI�WKH
DFWLRQ�LV�TXLWH�FOHDU�

)LJXUH����

,W�LV�SRVVLEOH�WR�VKRZ�DFWXDO�IUDPLQJ��DV�LQ�WKLV�QH[W�H[DPSOH�RI�D�FDU
FKDVH� LQ�)LJXUH������$�IUDPH�ZLWKLQ�WKH�IUDPH�LQGLFDWHV�WKH�FRPSRVLWLRQ
RI�WKH�VKRW�DV�WKH�FDPHUD�ZLOO�VHH�WKH�DFWLRQ��,Q�WKLV�FDVH�OHIW�KDQG�IUDPH
�$�� LV�SDQQHG� LQ�ZLWK� WKH�FDU��7KH�DUURZ�EHORZ�WKH�IUDPH� LQGLFDWHV� WKDW
WKH�FDPHUD�]RRPV�GRZQ�WR�WKH�VL]H�RI�WKH�VPDOOHU�ULJKW�KDQG�IUDPH�DV�WKH
FDU� PRYHV� ULJKW� WR� OHIW�� 7KHUH� LV� QR� VWDQGDUGL]DWLRQ� LQ� DQ\� RI� WKLV
LFRQRJUDSK\��\RX�FDQ�SUHWW\�PXFK�GHVLJQ�WKLQJV�WKH�ZD\�\RX�ZDQW�DV�ORQJ
DV�\RX�JHW�WKH�LGHD�DFURVV�

)LJXUH������$�VWRU\ERDUG�SDQ�VKRW�

7KH� WKLUG� SDQRUDPLF� VWRU\ERDUG� LQ�)LJXUH� ���� LV� D� YHUWLFDO� SDQ� DQG
VKRZV�KRZ�D�PXOWLSHUVSHFWLYH�FDQ�LQGLFDWH�SDQQLQJ�RYHU�D�ODUJH�H[SDQVH�
7KH�GLYHU�LV�VHHQ�ILUVW�LQ�DQ�XS�VKRW�DQG�IROORZHG�XQWLO�WKH�FDPHUD�LV�WLOWHG
GRZQ�WR�WKH�SRRO�

��



'ROO\�DQG�=RRP�6KRWV
,Q� DQLPDWLRQ� LW
V� SRVVLEOH� WR�GUDZ�D� ODUJH�SDQHO� DQG� WKHQ� IUDPH� VPDOOHU
SRUWLRQV� RI� WKH�ZKROH� SLFWXUH� WR� REWDLQ�PHGLXP� VKRWV�� FORVH�XSV� �&8V�
DQG�H[WUHPH�FORVH�XSV��7KLV�LV�FDOOHG�D�ILHOG�FXW�LQ�DQLPDWLRQ�DQG�LV�XVHG
WR�JHW� WKH�PD[LPXP�QXPEHU�RI�VKRWV� IURP�D�VLQJOH�SLHFH�RI�DUWZRUN�E\
SKRWRJUDSKLQJ�LW�LQ�VHYHUDO�IUDPH�VL]HV��$�ILHOG�FXW�LV�LQGLFDWHG�DV�D�IUDPH
ZLWKLQ� D� IUDPH�� DQG� WKH� LFRQRJUDSK\� LV� DOVR� XVHG� IRU� OLYH�DFWLRQ
VWRU\ERDUGV� WR� LQGLFDWH� D� GROO\� RU� ]RRP� DV� VKRZQ� LQ�)LJXUH� ����� 7R
LQGLFDWH�WKH�GLUHFWLRQ�RI�WKH�GROO\�RU�]RRP��LQ�RU�RXW���DUURZV�DUH�DGGHG
FRQQHFWLQJ� WKH� WZR� VTXDUHV�� 7KLV� VKRZV� WKDW� WKH� FKDQJH� LQ� VKRW� VL]H� LV
REWDLQHG�WKURXJK�PRYHPHQW�UDWKHU�WKDQ�FXWWLQJ�
$�PRUH�FRQYHQWLRQDO�ZD\�RI� LQGLFDWLQJ�DQ�RQ�D[LV�FXW��GROO\�RU�]RRP

VKRW�LV�VKRZQ�LQ�)LJXUH������7KH�SUREOHP��RI�FRXUVH��LV�WKDW�WKH�ILJXUH�KDV
WR�EH�GUDZQ�WZLFH�DQG�UHTXLUHV�DGGLWLRQDO�H[SODQDWLRQ�ZLWK�FDSWLRQV��7KH
DGYDQWDJH� RI� WKH� DGGLWLRQDO� IUDPH� LV� WKDW� WKH� LPSDFW� RI� WKH� &8� LV
FRQYH\HG�PRUH�HIIHFWLYHO\�
7KH� IUDPH� ZLWKLQ� D� IUDPH� FDQ� DOVR� EH� XVHG� WR� VKRZ� HUUDWLF� FDPHUD

PRWLRQ�DV�LQ�)LJXUH�����

��



)LJXUH������0XOWLSHUVSHFWLYH�YLHZV� OLNH�WKLV�RQH�DUH�D�JRRG�ZD\�WR�VKRZ�D
SDQ�VKRW�WKDW�SLYRWV�RYHU�D�JUHDW�GLVWDQFH��:LWK�WKLV�W\SH�RI�LOOXVWUDWLRQ�LW�LV
KDUG�WR� WHOO� LI� WKH� IUDPLQJ�RI� WKH�VKRW� LV�D�ZLGH��PHGLXP�RU�FORVH�XS�VKRW�
+RZHYHU�� WKH� DOWHUQDWLYH� W\SH� RI� UHSUHVHQWDWLRQ�� ZKLFK� XVHV� VHYHUDO

��



LQGLYLGXDO� IUDPHV� RI� WKH� GLYHU
V� DFWLRQ�� ZRXOG� QRW� FRQYH\� WKH� PDLQ
FKDUDFWHULVWLF�RI�WKH�VKRW²VPRRWK�PRWLRQ�DQG�WKH�DQJOH�RI�YLHZ�

)LJXUH������7KH�GUDZLQJ�RQ�WKH�OHIW�XVHV�D�IUDPH�ZLWKLQ�D�IUDPH�WR�LQGLFDWH
D� ]RRP� RU� GROO\� PRYH�� ,I� WKH� OLQHV� FRQQHFWLQJ� WKH� LQQHU� IUDPH� WR� WKH
FRUQHUV�RI�WKH�RXWHU�IUDPH�ZHUH�UHPRYHG�WKLV�ZRXOG�PHDQ�WKDW�D�FKDQJH�LQ
VKRW�VL]H�LV�DFFRPSOLVKHG�ZLWK�D�FXW�WR�D�QHZ�VKRW�

7UDQVLWLRQV�%HWZHHQ�6KRWV
,Q�WKH�QH[W�IHZ�SDQHOV��)LJXUH������ZH
OO�VHH�KRZ�WUDQVLWLRQV�OLNH�GLVVROYHV
DQG�IDGHV�FDQ�EH�KDQGOHG��7KLV�SDUWLFXODU�W\SH�RI�OD\RXW�LV�ERUURZHG�IURP
DQLPDWLRQ� VWRU\ERDUGV�� 6W\OHV� YDU\� VOLJKWO\� GHSHQGLQJ� RQ� WKH� DQLPDWLRQ
VWXGLR��EXW�)LJXUH�����VKRZV�D�W\SLFDO�XVH�RI�WKH�VSDFH�EHWZHHQ�SDQHOV�

7KH�&UDQH�6KRW
7KLV�ODVW�H[DPSOH�RI�FRQWLQXLW\�DQG�HGLWLQJ�LOOXVWUDWLRQ�WHFKQLTXHV��)LJXUH
����� LV� D� IXOO� VHTXHQFH� VKRW� XVLQJ� D� FUDQH� PRYH�� 7KRXJK� WKHUH� DUH� ��
SDQHOV�LQ�WKH�VWRU\ERDUG��LW�UHSUHVHQWV�D�VLQJOH��XQEURNHQ�VKRW�

)RUPDW�DQG�3UHVHQWDWLRQ
7KHUH�DUH�VHYHUDO�GLIIHUHQW�ZD\V�WR�GLVSOD\�VWRU\ERDUGV��GHSHQGLQJ�RQ�WKH
VL]H�RI�WKH�LQGLYLGXDO�SDQHOV��7KH�DYHUDJH�VL]H�LV�DSSUR[LPDWHO\��[��LQ��

��



EXW�WKLV�LV�ODUJHO\�D�PDWWHU�RI�WKH�DUWLVW
V�SUHIHUHQFH��6RPH�OLNH�WR�ZRUN�RQ
D�ODUJHU�VFDOH�LI�JUHDWHU�GHWDLO� LV�UHTXLUHG��7KHQ�WKH�ERDUGV�FDQ�HLWKHU�EH
XVHG� WKLV�ZD\�RU� UHGXFHG� WR�D�PRUH�FRQYHQLHQW�SUHVHQWDWLRQ� VL]H�GXULQJ
GXSOLFDWLRQ�
6WRU\ERDUGV� DUH� XVXDOO\� PDGH� DYDLODEOH� WR� VHYHUDO� RI� WKH� SURGXFWLRQ

GHSDUWPHQWV� GXULQJ� SUHSURGXFWLRQ�� 7KH� IRUPDW� RI� WKH� SUHVHQWDWLRQ
GHSHQGV�RQ�KRZ�WKH\�ZLOO�EH�XVHG��6RPH�SURGXFWLRQ�GHVLJQHUV�SODFH�WKH
VWRU\ERDUGV�RQ�D�ZDOO�RU�EXOOHWLQ�ERDUG� LQ� WKH�DUW�GHSDUWPHQW�� IROORZLQJ
'LVQH\
V� H[DPSOH�� VR� WKDW� D� JUHDW� PDQ\� SDQHOV� FDQ� EH� VHHQ� LQ� JURXS
PHHWLQJV��7KLV�PDNHV�VHQVH�IRU�JHWWLQJ�D�ORJLVWLFDO�RYHUYLHZ�RI�VKRRWLQJ
UHTXLUHPHQWV�EXW�LV�LQFRQYHQLHQW�IRU�YLVXDOL]LQJ�SUHFLVH�VKRW�WR�VKRW�IORZ
DQG�WLPLQJ��6PDOOHU�ERDUGV�FRQWDLQLQJ���WR����SDQHOV�FDQ�EH�FDUULHG�LQ�D
SRUWIROLR�FDVH��ZKLOH�VRPH�GLUHFWRUV�SUHIHU�VHHLQJ�WKH�SDQHOV�ERRN�VW\OH�
RQH�ODUJH���[���LQ���SDQHO�WR�D�SDJH�LQ�D�ORRVH�OHDI�ELQGHU��7KH�DGYDQWDJH
RI� WKH� QRWHERRN�IOLS� SDG� SUHVHQWDWLRQ� LV� WKDW� HDFK� SDQHO� LV� VHHQ
LQGLYLGXDOO\�DV�D�SDJH�LV�WXUQHG�LQWR�YLHZ��7KLV�DOORZV�WKH�DUW�GLUHFWRU�WR
SUHYLHZ�KRZ�WKH�FRPSOHWHG�VHTXHQFH�ZLOO�ORRN�RQ�WKH�VFUHHQ��+H�FDQ�YDU\
WKH�VSHHG�DW�ZKLFK�KH�WXUQV�WKH�SDJHV�RI�WKH�QRWHERRN�WR�VLPXODWH�HGLWLQJ
UK\WKPV�� ,Q�DGGLWLRQ�� LQGLYLGXDO�SDQHOV�FDQ�EH�HDVLO\�DGGHG�� UHPRYHG�RU
UHRUGHUHG� LQ�PXFK� WKH� VDPH�ZD\�DQ� HGLWRU�PDNHV� FKDQJHV� LQ� WKH� DFWXDO
ILOP�

��



)LJXUH������7KLV�LV�D�W\SLFDO�PHWKRG�RI�LQGLFDWLQJ�D�FKDQJH�LQ�VKRW�VL]H�

)LJXUH� ����� &DPHUD� PRYHPHQW� XVHG� WR� VLPXODWH� WKH� PRYHPHQW� RI� WKH
JURXQG�� WKH�SLWFKLQJ�GHFN�RI� D� VKLS� RU� DQ\�RWKHU�PRYHPHQW� RI� VXEMHFW� RU
VSDFH�FDQ�EH�VKRZQ�XVLQJ�D�IUDPH�ZLWKLQ�D�IUDPH�

��



)LJXUH� �����$QLPDWRUV� XVH� WKH� VSDFH� EHWZHHQ� IUDPHV� WR� VKRZ� WUDQVLWLRQV
EHWZHHQ�VKRWV�

)LJXUH������7KH�ILUVW�RI�WKUHH�SDQHOV�LOOXVWUDWLQJ�D�FRQWLQXRXV�FUDQH�VKRW�

��



6LPSOLILHG�6WRU\ERDUG�,OOXVWUDWLRQ
6WRU\ERDUGV�EDVLFDOO\�FRQYH\�WZR�NLQGV�RI� LQIRUPDWLRQ��D�GHVFULSWLRQ�RI
WKH� SK\VLFDO� HQYLURQPHQW� RI� WKH� VHTXHQFH� �VHW� GHVLJQ�ORFDWLRQ�� DQG� D
GHVFULSWLRQ�RI� WKH� VSDWLDO� TXDOLW\� RI� D� VHTXHQFH� �VWDJLQJ�� FDPHUD� DQJOH�
OHQV�DQG�WKH�PRYHPHQW�RI�DQ\�HOHPHQWV�LQ�WKH�VKRW���:KLOH�D�VWRU\ERDUG
LOOXVWUDWRU�LV�H[SHFWHG�WR�FRQYH\�PRRG��OLJKWLQJ�DQG�RWKHU�DVSHFWV�RI�WKH
HQYLURQPHQWDO�GHVLJQ��D�GLUHFWRU�FDQ�FRQYH\�KLV�LGHDV�IRU�WKH�EDVLF�VHWXS
RI�WKH�FDPHUD�ZLWK�VLPSOHU�GUDZLQJ�PHWKRGV�

��



)LJXUH������6HFRQG�RI�WKUHH�SDQHOV�

6KRZQ�QH[W�DUH�VHYHUDO�W\SHV�RI�JUDSKLF�UHSUHVHQWDWLRQ�WKDW�DUH�IDVW�DQG
HDVLO\�PDVWHUHG��7KH\�FDQ�EH�FRPELQHG�LQ�DQ\�ZD\�QHFHVVDU\�WR�SUHVHQW

��



WKH� GLUHFWRU
V� FRQFHSW� IRU� D� VKRW� RU� VFHQH�� 2XU� VFHQH� VKRZV� D� ZRPDQ
UXQQLQJ�LQWR�WKH�VWUHHW�DQG�LQWR�WKH�SDWK�RI�D�FDU��,Q�)LJXUH�����ZH�EHJLQ
ZLWK�WKH�PRVW�EDVLF�PHWKRG�RI�FRPPXQLFDWLRQ�XVLQJ�ZULWWHQ�GHVFULSWLRQ
DQG�DUURZV� WR� LQGLFDWH� VFUHHQ�GLUHFWLRQ�RI� WKH� VXEMHFW�RI� WKH� VKRW�RU� WKH
PRYHPHQW�RI�WKH�FDPHUD��:KLOH�WKLV�PLJKW�VHHP�VR�UXGLPHQWDU\�DV�WR�EH
OLWWOH� KHOS� LQ� GHVLJQLQJ� D� VHTXHQFH�� D� GLUHFWRU�ZLWK� HGLWRULDO� H[SHULHQFH
ZLOO�EH�DEOH�WR�UHDG�WKH�ERDUG�DQG�JHW�D�VHQVH�RI�WKH�SDFLQJ�

��



)LJXUH������(QG�RI�VHTXHQFH�

7ZR�W\SHV�RI�VFKHPDWLF�GUDZLQJV�DUH�VKRZQ�LQ�)LJXUH�������)LUVW�LV�DQ
DHULDO�SODQ�WKDW�FOHDUO\�VKRZV�WKH�FDPHUD�SODFHPHQW�DQG�WKH�GLUHFWLRQ�RI
DFWLRQ��7KH�VHFRQG�SDLU�RI�IUDPHV�LQ�)LJXUH������DUH�HOHYDWHG�VFKHPDWLFV
WKDW� VKRZ� WKH� KHLJKW� RI� WKH� FDPHUD�� 6FKHPDWLFV� DUH� KHOSIXO� LQ� SODQQLQJ

��



WKH� RUGHU� LQ�ZKLFK� VKRWV� DUH� SKRWRJUDSKHG� RQ� WKH� ORFDWLRQ�� VLQFH�PDQ\
ORJLVWLFDO�SUREOHPV�DUH�UHYHDOHG��8VXDOO\� WKLV�KDV� WR�GR�ZLWK�ILQGLQJ� WKH
EHVW�ZD\�WR�PRYH�HTXLSPHQW�DQG�SHRSOH��$Q�DHULDO�VFKHPDWLF�PLJKW�VKRZ
WKDW�LI�GROO\�WUDFN�LV�ODLG�IRU�WKH�ODVW�VKRW�EHIRUH�OXQFK�EUHDN��LW�EORFNV�WKH
SDWK�IRU�FDUV�WKDW�PXVW�EH�PRYHG�DW�WKDW�WLPH��:KLOH�VFKHPDWLFV�GHVFULEH
FDPHUD�SODFHPHQW�H[DFWO\�� WKH\�JLYH� OLWWOH� LQGLFDWLRQ�RI� VKRW� VL]H�RU� WKH
HPRWLRQDO�RU�NLQHWLF�TXDOLW\�RI�D�VKRW�

)LJXUH� ����� :ULWWHQ� GHVFULSWLRQV� LQ� ER[HV� DUH� WKH� VLPSOHVW� W\SH� RI
VWRU\ERDUG�

2QH�DOWHUQDWLYH�LV�WR�XVH�VWLFN�ILJXUHV�WKDW�FRQYH\�ILJXUH�SODFHPHQW�DQG
WKH�GLUHFWLRQ�RI�DFWLRQ��7ZR�YHUVLRQV�RI� WKHVH�DUH�VKRZQ� LQ�)LJXUH������
:KDW� VWLFN�ILJXUH� LOOXVWUDWLRQV�GR�QRW� VKRZ� LV� WKH�KHLJKW�RI� WKH� FDPHUD�
VLQFH�SHUVSHFWLYH�LV�QRW�LQGLFDWHG��6WLOO��IRU�DOO�WKHLU�FUXGHQHVV��WKHVH�IRXU
SDQHOV� DUH� UHDOO\� TXLWH� LQIRUPDWLYH�� 7KHVH� SDQHOV� FDQ� EH� GUDZQ� LQ� OHVV
WKDQ� D�PLQXWH�� DQG�\HW� WKH\� WHOO� XV� D� JUHDW� GHDO� DERXW� KRZ�HDFK�SDLU� RI
IUDPHV�ZRXOG�FXW� WRJHWKHU��$�GLUHFWRU�FRXOG�JUHDWO\� UHILQH� WKH� VKRW� VL]H
IRU�D�VHTXHQFH�XVLQJ�GUDZLQJV�QR�PRUH�FRPSOH[�WKDQ�WKHVH��:LWK�D�OLWWOH
H[WUD�ZRUN� DUURZV� GUDZQ� LQ� SHUVSHFWLYH� FDQ� WHOO� D� JUHDW� GHDO� DERXW� WKH
DQJOH�RI�YLHZ�WKH�GLUHFWRU�ZRXOG�OLNH�WR�VHH��DV�VKRZQ�LQ�)LJXUH������

��



)LJXUH�������6FKHPDWLF�GUDZLQJV�

��



)LJXUH�������6WLFN�ILJXUHV�ZLWKRXW�SHUVSHFWLYH�

$UURZV� DUH� D� YHUVDWLOH� VLJQ� DQG� HDVLO\�PDVWHUHG��$�ZLGH� VHOHFWLRQ� LV
VKRZQ� LQ�)LJXUH������� 7KH\� FDQ� EH� XVHG� WR� LOOXVWUDWH� WKH�PRWLRQ� RI� WKH
FDPHUD� RU� WKH� VXEMHFW� RI� D� VKRW� RU� ERWK��$UURZV� FDQ� VKRZ� WKH� FRPSOH[
SDWK�RI�D�UXQDZD\�FDU�RU�FDQ�EH�XVHG�LQ�VFKHPDWLF�GUDZLQJV�WR�VKRZ�WKH
SDWK�RI�WKH�FDPHUD�LQ�D�VHTXHQFH�VKRW�
$QRWKHU�YDULDWLRQ�LV�WKH�DUURZKHDGV�LQ�)LJXUH�������GHVFULELQJ�D�ZKROH

UDQJH�RI�DQJOHV��7R�KHOS�YLVXDOL]H� WKHVH�TXLFNO\�D�GLUHFWRU�PLJKW�NHHS�D
SDJH�RI�DUURZV�OLNH�WKH�RQHV�KHUH�RU�KDYH�KLV�DUW�GLUHFWRU�VXSSO\�KLP�ZLWK
DQ� DVVRUWPHQW� WKDW� KH� FRXOG� FRS\�ZKHQ�GUDZLQJ� VWLFN� ILJXUHV��7KLV�ZLOO
VDYH�WKH�GLUHFWRU�WLPH�ZKHQ�KH�WULHV�WR�ILJXUH�RXW�WKH�SHUVSHFWLYH�
7KH�IUDPH�LWVHOI�FDQ�EH�XVHG�DV�DQ�DUURZ�WR�VKRZ�WKH�SDWK�RI�WKH�FDPHUD

RYHU�D�VFHQH��2YHUODSSHG�IUDPHV�FDQ�VHUYH�WKH�VDPH�SXUSRVH��,I�WKH�OLQHV
EHWZHHQ� RYHUODSSHG� IUDPHV� DUH� OHIW� LQ�� WKLV� PD\�PHDQ� WKDW� WKH� FDPHUD
VWRSSHG� GXULQJ� WKH� PRYHPHQW� DQG� PRYHG� RQ� DJDLQ��)LJXUH� ����� VKRZV
UHSUHVHQWDWLYH�H[DPSOHV�RI�WKHVH�LGHDV�

)LJXUH�������$UURZV�FDQ�EH�DGGHG�WR�LQGLFDWH�SHUVSHFWLYH�

��



)LJXUH�������$UURZV�OLNH�WKHVH�DUH�DQ�H[FHOOHQW�ZD\�WR�LQGLFDWH�WKH�FDPHUD
DQJOH� DQG� FDPHUD� PRYHPHQW�� :LWK� D� OLWWOH� SUDFWLFH� WKH\� FDQ� HDVLO\� EH
PDVWHUHG�

5HWXUQLQJ� WR� WKH� SUREOHP� RI� VKRZLQJ� SHUVSHFWLYH� ZLWK� VWLFN� ILJXUHV�
RQH�ZD\�LV�WR�HQFORVH�WKHP�LQ�VLPSOH�WKUHH�GLPHQVLRQDO�ER[HV�WR�GHVFULEH
WKH� FDPHUD� DQJOH��)LJXUH�����D�VKRZV� WZR� ORZ�DQJOH� VKRWV� WKDW��ZLWKRXW
WKH� ER[HV�� ZRXOG� QRW� LQGLFDWH� WKH� KHLJKW� RI� WKH� FDPHUD��$� YDULDWLRQ� LQ
)LJXUH�����E�VKRZV�DQ�H[WUHPH� ORZ�DQJOH�DQG�D�KLJK�DQJOH�&8��$V�\RX
FDQ�VHH��WKH�FDU�KDV�EHHQ�WUHDWHG�DV�D�ER[�WR�KHOS�GHILQH�WKH�SHUVSHFWLYH�
(YHQ�LQ�WKHVH�VLPSOH�GUDZLQJV��WKH�ER[�WHFKQLTXH�KHOSV�WHOO�XV�ZKHUH�WKH
FDPHUD� LV� SODFHG�� (YHQ� LI� \RX� KDYH� QR� GUDZLQJ� H[SHULHQFH�ZKDWVRHYHU�
OHDUQLQJ� WR�FRQWURO� WKH�DQJOH�RI� D� VLPSOH�ER[� OLNH� WKH�RQHV�XVHG�KHUH� LV
VLPSOH�WR�PDVWHU��$JDLQ��D�VLQJOH�SDJH�RI�FXEHV�LQ�YDU\LQJ�DQJOHV�FDQ�EH
XVHG�IRU�UHIHUHQFH�DQG�FDQ�EH�SURYLGHG�E\�WKH�SURGXFWLRQ�GHVLJQHU�

��



)LJXUH�������NHHS�D�VXSSO\�RI�DUURZV�WR�WUDFH�RQWR�VWRU\ERDUGV

)LJXUH�������2YHUODSSHG�SDQHOV�FDQ�EH�XVHG�WR�LQGLFDWH�D�PRYLQJ�VKRW��$��
7KH� HQWLUH� IUDPH� FDQ� EH� GUDZQ� DV� DQ� DUURZ� WR� LQGLFDWH� WKH� SDWK� RI� D

��



PRYLQJ� VXEMHFW� �%��� ,OOXVWUDWRU� XVHV� WKH� IUDPH� ERUGHU� IRU� DUURZV� WR
LQGLFDWH�D�FDPHUD�PRYH�WR�WKH�VXEMHFW��&��

%\�DGGLQJ�IRUP�DQG�YROXPH�WR�VLPSOH�ILJXUHV�ZH�JHW�D�EHWWHU�VHQVH�RI
VSDWLDO� UHODWLRQVKLSV�� )RU� LQVWDQFH��)LJXUH������ VKRZV�XV� KRZ� D� GLUHFWRU
PLJKW� WU\�VHYHUDO�YHUVLRQV�XQWLO�KH�ZDV�VDWLVILHG�ZLWK� WKH� VWDJLQJ�RI� WKH
FDU�DQG�WKH�ZRPDQ�LQ�WKH�IUDPH�
7KH�PRVW�LPSRUWDQW�SRLQW�WR�EH�PDGH�LQ�WKLV�FKDSWHU�LV�WKDW�VWRU\ERDUGV

DUH� KHOSIXO� WR� WKH� GLUHFWRU�ZKHWKHU� KH� IROORZV� WKHP� GXULQJ� VKRRWLQJ� RU
QRW�� )RU� LQVWDQFH�� DIWHU� ODUJH� SRUWLRQV� RI� WKH� VFULSW� DUH� ERDUGHG� WKH
GLUHFWRU� LV� DEOH� WR� VHH� WKH� GUDPDWLF� IORZ� RI� WKH� VWRU\� LQ� D�ZD\� WKDW� WKH
VFUHHQSOD\�IDLOV�WR�UHYHDO��0RUHRYHU��WKH�SURFHVV�RI�YLVXDOL]LQJ�RQ�SDSHU
LV�D�WHFKQLTXH�IRU�JHQHUDWLQJ�LGHDV��QRW�MXVW�HVWDEOLVKLQJ�WKH�SODQ�IRU�WKH
SURGXFWLRQ�WHDP�WR�IROORZ�RQ�WKH�VHW��7KLV�SURFHVV�LV�HYHQ�PRUH�EHQHILFLDO
ZKHQ�WKH�GLUHFWRU�ZRUNV�RQ�KLV�RZQ�GUDZLQJV��7KHUH�LV�UHDOO\�QR�ZD\�WR
RYHUHVWLPDWH�WKH�LPSRUWDQFH�RI�UROOLQJ�XS�\RXU�VKLUW�VOHHYHV�DQG�ZRUNLQJ
GLUHFWO\�ZLWK�LPDJHV�LI�\RX�DUH�GLUHFWLQJ�D�ILOP��1R�PDWWHU�KRZ�FUXGH�WKH
GUDZLQJV�� WKH� WKRXJKW� SURFHVV� DQG� VWDWH� RI� PLQG� UHTXLUHG� WR� FRPSRVH
VKRWV�RQ�SDSHU�LV�LQYDOXDEOH�
'LUHFWRU�%ULDQ�'H3DOPD�GUDZV�KLV� RZQ� VWLFN�ILJXUH� LOOXVWUDWLRQV�RQ� D

0DFLQWRVK� FRPSXWHU� XVLQJ� WKH� VRIWZDUH� SURJUDP� 6WRU\ERDUGHU��� EXW
VLPSOH� DV� WKH� GUDZLQJV� DUH�� LW� LV� OLNHO\� WKDW� WKH\� VHUYH� DV� PQHPRQLF
GHYLFHV�� HDFK� IUDPH�DQ� LFRQ� WKDW�EULQJV� WR�PLQG�D� IDPLOLDU� DQG�GHWDLOHG
VKRW�ZLWK�DOO�WKH�SHUVSHFWLYH�HOHPHQWV�OHIW�RXW��2I�FRXUVH��ZKDW�ZRUNV�IRU
'H3DOPD� PD\� QRW� ZRUN� IRU� \RX�� <RX� PD\� ILQG� D� GLIIHUHQW� W\SH� RI
UHSUHVHQWDWLRQ� WKDW�VXLWV� \RXU� QHHGV� EHWWHU�� 2QH� RI� WKH� SOHDVXUHV� LQ
DFTXLULQJ� WKH� VWRU\ERDUGV� IRU� WKLV� ERRN� ZDV� GLVFRYHULQJ� WKH� PDQ\
LQGLYLGXDO�DSSURDFKHV�WR�VWRU\ERDUGLQJ�WKDW�HDFK�LOOXVWUDWRU�GHYHORSHG�

��



)LJXUH� ����E�� 3HUVSHFWLYH� ER[HV� GUDZQ� RYHU� VWLFN�ILJXUHV� KHOS� LQGLFDWH
FDPHUD�DQJOH�

'UDIWVPDQVKLS
,I� \RX� FDQ� GUDZ�� WKHUH� LV� QR� UHDVRQ� QRW� WR� FDUU\� \RXU� VWRU\ERDUGV� WR� D
KLJKHU�GHJUHH�RI�H[HFXWLRQ��:KLOH� LW� LV�FOHDUO\�EH\RQG� WKH�VFRSH�RI� WKLV
ERRN� WR� WHDFK� GUDZLQJ� LW� LV� SRVVLEOH� WR� FRQYH\� RQH� WKRXJKW� WKDW� LV
SDUWLFXODUO\� YDOXDEOH� WR� VWRU\ERDUG� DUWLVWV��,W
V� ZKDW� \RX� OHDYH� RXW� WKDW
FRXQWV�� $FWXDOO\�� ,� ILUVW� KHDUG� WKLV� WUXLVP� ZKLOH� SOD\LQJ� PXVLF�� DQG� LW
VHHPV� WR� FURS� XS�ZKHQHYHU� \RX
UH� DURXQG� VHDVRQHG� DUWLVWV� RI� DQ\� NLQG�
)RU�D�VWRU\ERDUG�DUWLVW�VLPSOLFLW\�LV�PRUH�WKDQ�D�PDWWHU�RI�WDVWH��,W�LV�DOVR
D�PDWWHU� RI� QHFHVVLW\��2QO\� LQ� UDUH� FDVHV� LV� WKH� WLPH� DYDLODEOH� WR�PDNH
GHWDLOHG�GUDZLQJV�IRU�HYHU\�VWRU\ERDUG�SDQHO�LQ�D�ILOP�

��



,OOXVWUDWRU�1RHO�6LFNOHV
� OLQH�ZRUN� LV� D�PRGHO� RI� VLPSOLFLW\� DQG� LV� DQ
REMHFW� OHVVRQ� LQ� HFRQRPLFDO� GUDZLQJ�� 7KRXJK� QHYHU� D� VWRU\ERDUG
LOOXVWUDWRU�� KLV� KLJKO\� LQQRYDWLYH� ZRUN� LQ� WKH� FRPLFV� DQG� ODWHU� DV� D
QDWLRQDOO\� UHFRJQL]HG� FRPPHUFLDO� LOOXVWUDWRU� LV� VWLOO� DQ� LQIOXHQFH� WRGD\�
$SSHDULQJ�RQ�SDJH����DUH� IUDPH�HQODUJHPHQWV�RI�KLV� HDUO\�ZRUN�RQ� WKH
6FRUFK\�6PLWK�VWULS�WR�VKRZ�KRZ�RQO\�D�IHZ�OLQHV�DUH�QHHGHG�WR�FRQYH\�DOO
W\SHV� RI�VXUIDFHV� DQG� ORFDOHV�� 7KH� EDFNJURXQG� GHWDLOV� DUH� SDUWLFXODUO\
XVHIXO�WR�VWXG\�LI�\RX
UH�ORRNLQJ�WR�GHYHORS�D�SUDFWLFDO�VWRU\ERDUG�VW\OH�

)LJXUH� ������ $GGLQJ� YROXPH� WR� VWLFN�ILJXUHV� FRQYH\V� D� JUHDW� GHDO� RI
FRPSRVLWLRQDO�LQIRUPDWLRQ�

(YHQ�WKH�VLPSOHVW�GUDZLQJ�VW\OH� LV�XVHIXO� WR�KHOS� WKH�GLUHFWRU�VKDSH�D
VFHQH��$SSHDULQJ�RQ�SDJH����DUH�YHU\�TXLFN�VNHWFKHV�GUDZQ�E\�6KHUPDQ
/DEE\� IRU�%HYHUO\�+LOOV�&RS� ,,�� 7KHVH� W\SHV� RI� LQN� DQG� WRQH� WKXPEQDLO
VNHWFKHV� DUH� W\SLFDOO\� GUDZQ� LQ�PHHWLQJV�ZLWK� WKH� GLUHFWRU�� HDFK� IUDPH
WDNLQJ�RQO\�����PLQXWHV��7KDW�PHDQV�WKDW�DQ�HQWLUH�VHTXHQFH�FDQ�EH�WDONHG
RXW� DQG� GUDZQ�ZLWKLQ� DQ� KRXU��+RZHYHU�� LW�ZRXOG� EH�ZURQJ� WR� WKLQN� RI

��



VWRU\ERDUGLQJ�VROHO\�LQ�WHUPV�RI�WKH�GUDZLQJ��$FWXDOO\��LW�LV�RIWHQ�WKH�WLPH
VSHQW�ZRUNLQJ�RXW�WKH�FRQFHSW�IRU�D�VFHQH�WKDW�GHWHUPLQHV�KRZ�TXLFNO\�D
VHTXHQFH� LV� UHQGHUHG� RQ� SDSHU�� 8VXDOO\�� GUDZLQJV� OLNH� WKH� RQHV� IRU
%HYHUO\�+LOOV�&RS� ,,� DUH� XVHG� E\� WKH� VWRU\ERDUG� LOOXVWUDWRU� DV� QRWHV� IRU
PRUH�ILQLVKHG�UHQGHULQJV��ZKLFK�DUH�VXEPLWWHG�ODWHU�

0RRG
$QRWKHU�VHULHV�RI�VWRU\ERDUG�SDQHOV�E\�6KHUPDQ�/DEE\�DSSHDUV�RQ�SDJHV
��� WR� ��� DQG� VKRZV� KLV� ILQH� VHQVH� RI� SLFWRULDO� QDUUDWLYH� LQ� DQ� RSHQLQJ
VFHQH�IURP�%ODGH�5XQQHU��RQH�RI�WZR�VFHQHV�WKDW�ZDV�QHYHU�ILOPHG��7KLV
LV�D�EHDXWLIXO�H[DPSOH�RI�WKH�XVH�RI�PRRG�WR�HVWDEOLVK�WKH�WRQH�RI�D�ILOP�
LQ�WKLV�FDVH��WKH�LURQLF�XVH�RI�D�FDOP��SDVWRUDO�VHWWLQJ��7KH�RSHQLQJ�VKRZV
WKH� +DUULVRQ� )RUG� FKDUDFWHU�� 'HFNHU�� ODQGLQJ� KLV� 6SLQQHU� YHKLFOH� RQ� D
IDUP�� 7KHVH� ILUVW� IHZ� HOHJDQWO\� FRPSRVHG� IUDPHV� FRQWDLQ� RQO\� D� IHZ
VLPSOH�VKDSHV�HYRNLQJ�D�VHQVH�RI�ZRQGHU�W\SLFDO�RI�
��V�VFLHQFH�ILFWLRQ�

&KDUDFWHU
7KH� QH[W� VWRU\ERDUG� SDQHOV� E\� )UHG� /XFN\� VKRZ� KRZ� H[SUHVVLYH
FKDUDFWHUV�KHOS�WR�PDNH�WKH�FRPHGLF�LQWHQWLRQ�IRU�HDFK�VHWXS�FOHDU��)UHG
UHILQHG�KLV�GUDZLQJ�DQG�FDUWRRQLQJ�VNLOOV�LQ�WKH�DQLPDWLRQ�GHSDUWPHQW�RI
'LVQH\� 6WXGLRV� EHIRUH� PRYLQJ� LQWR� WKHLU� OLYH�DFWLRQ� GLYLVLRQ� DV� D� JDJ
ZULWHU�� )RU� VHYHUDO� \HDUV� QRZ� )UHG� KDV� EHHQ� GRLQJ� IUHH�ODQFH
VWRU\ERDUGLQJ�RQ�IRXU�RU�ILYH�ILOPV�D�\HDU�DQG�LV�PXFK�LQ�GHPDQG�IRU�KLV
DELOLW\�WR�LQWHUSUHW�DQG�ZULWH�FRPHG\�DQG�DFWLRQ�VHTXHQFHV�

1RHO�6LFNOHV�EHJDQ�GUDZLQJ�FRPLF�VWULSV�LQ������DW�WKH�DJH�RI����DQG
TXLFNO\�LQYHQWHG�DQ�LPSUHVVLRQLVWLF�EODFN�DQG�ZKLWH�LQNLQJ�VW\OH�WKDW
DFKLHYHG�D�KLJKO\�UHDOLVWLF�SKRWRJUDSKLF�ORRN��$IWHU�ILYH�\HDUV��6LFNOHV�OHIW
WKH�FRPLF�ILHOG�DQG�ZHQW�RQ�WR�EHFRPH�RQH�RI�WKH�IRUHPRVW�LOOXVWUDWRUV�RI
KLV�JHQHUDWLRQ�LQ�PDJD]LQH�DQG�ERRN�LOOXVWUDWLRQ�

��



7KHVH�IUDPH�HQODUJHPHQWV�IURP�6LFNOHV
�VWULS��6FRUFK\�6PLWK��VKRZ�KRZ
D�IHZ�ZHOO�SODFHG�OLQHV�DQG�VKDGRZV�FDQ�FRQYH\�D�JUHDW�GHDO�RI�YLVXDO
LQIRUPDWLRQ��+LV�ZRUN�LV�ILOOHG�ZLWK�JUDSKLF�VROXWLRQV�DQG�LQQRYDWLRQV�WKDW
DUH�D�VWRUHKRXVH�RI�LGHDV�IRU�VWRU\ERDUG�DUWLVWV��$�UHSULQW�RI�KLV�ZRUN�ZLOO
VRRQ�EH�DYDLODEOH�IURP��.LWFKHQ�6LQN�3UHVV��,QF��1XPEHU���6ZDPS�5RDG
3ULQFHWRQ��:O�������

��
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6KHUPDQ�/REE\
V�WKXPEQDLO�VNHWFKHV�IRU�D�VFHQH�LQ�%HYHUO\�+LOOV�&RS�,,�

��



7KLV�YHUVLRQ�RI�WKH�RSHQLQJ�RI�%ODGH�5XQQHU�ZDV�QHYHU�VKRW��7KH
EHDXWLIXOO\�FRQFHLYHG�FRQWLQXLW\�LV�E\�6KHUPDQ�/DEE\�

��



6KHUPDQ�/REE\
V�VWRU\ERDUG�IRU�%ODGH�5XQQHU�

��



6KHUPDQ�/REE\
V�VWRU\ERDUG�IRU�%ODGH�5XQQHU�
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6KHUPDQ�/REE\
V�VWRU\ERDUG�IRU�%ODGH�5XQQHU�
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6KHUPDQ�/REE\
V�VWRU\ERDUG�IRU�%ODGH�5XQQHU�
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6KHUPDQ�/REE\
V�VWRU\ERDUG�IRU�%ODGH�5XQQHU�
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6KHUPDQ�/REE\
V�VWRU\ERDUG�IRU�%ODGH�5XQQHU�
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6KHUPDQ�/REE\
V�VWRU\ERDUG�IRU�%ODGH�5XQQHU�

��



6KHUPDQ�/REE\
V�VWRU\ERDUG�IRU�%ODGH�5XQQHU�

��



,QWHUSUHWDWLRQ
$ERYH�DOO��WKH�VWRU\ERDUG�FRQYH\V�WKH�VKRW�IORZ�RI�WKH�VFHQH��ZKLFK�LV�WKH
FRPELQDWLRQ� RI� GUDPDWLF� DQG� JUDSKLF� GHVLJQ�� ,Q� WKH� FDVH� RI� WKH� EHVW
SURGXFWLRQ� LOOXVWUDWRUV� LW� DOVR� FRQYH\V� PRRG� DQG� WRQH�� EXW� SUDFWLFDOO\
VSHDNLQJ��WKH�XVH�RI�YLHZSRLQW��OHQV�SHUVSHFWLYH�DQG�QDUUDWLYH�PRWLRQ�DUH
SDUDPRXQW��$Q� H[FHOOHQW� H[DPSOH� RI� DOO� RI� WKHVH� TXDOLWLHV� LV� VHHQ� LQ
+DUROG�0LFKHOVRQ
V�VWRU\ERDUGV�IRU�7KH�*UDGXDWH��EHJLQQLQJ�RQ�SDJH����
7KH�SURGXFWLRQ�GHVLJQ�LV�E\�5LFKDUG�6\OEHUW�

��



$�VWRU\ERDUG�E\�)UHG�/XFN\��)LUVW�RI�WKUHH�SDQHOV�

(YHQ�ZLWKRXW�D�NQRZOHGJH�RI�WKH�VWRU\��WKH�DFWLRQ�RI�WKH�ERDUGV�LV�HDV\
WR�UHDG�DQG�WKH�FXWWLQJ�UK\WKP�LV�FOHDUO\�HVWDEOLVKHG��7KH�LQGLYLGXDO�DQG
FRQWLQXLW\�GHVLJQ�RI�SDQHOV������DQG���LV�SDUWLFXODUO\�HOHJDQW��ZLWK�VHYHUDO
HIIHFWV�FRRSHUDWLQJ�WR�GHWHUPLQH�RXU�UHODWLRQVKLS�WR�WKH�FKDUDFWHUV�DQG�WR

���



H[SUHVV� %HQ
V� SRLQW� RI� YLHZ� DQG� GD\GUHDPLQJ�� 7KH� DQJXODU� XVH� RI� WKH
IUDPH� LV� VXEWOH� DQG� IXOO\�PRWLYDWHG� E\� WKH� VWDJLQJ�� DV� DUH� WKH� GUDPDWLF
EDFNOLJKWLQJ�DQG�VKDGRZ�HIIHFW�RQ�WKH�ZDWHU��7KLV�LV�YLVXDO�VWRU\WHOOLQJ�RI
D� YHU\� KLJK� RUGHU�� 'HFODUDWLRQ� RI� OLQH� DQG� FRPSRVLWLRQDO� VWDWHPHQW� DUH
QHYHU�XVHG�DV�DQ�HQG�LQ�WKHPVHOYHV��EXW�DUH�LQ�FRPSOHWH�KDUPRQ\�ZLWK�WKH
VXEMHFW� DQG�QDUUDWLYH� LQWHQWLRQ��7KLV� FRXOG� YHU\�ZHOO� VHUYH� DV� DQ� REMHFW
OHVVRQ�LQ�FRQWLQXLW\�LOOXVWUDWLRQ�

���



6HFRQG�RI�WKUHH�SDQHOV�E\�)UHG�/XFN\�

$GDSWDWLRQ
,Q�D�VHQVH��DOO�VWRU\ERDUGV�DUH�DGDSWDWLRQV��VLQFH�WKH\�DUH�WUDQVSRVHG�IURP
D�VFUHHQSOD\��8QOLNH�D�SOD\�RU�D�QRYHO��KRZHYHU��D�VFUHHQSOD\�LV�FRQFHLYHG
DV�DQ�LQWHUPHGLDU\�IRUP��D�EOXHSULQW�IRU�WKH�DFWXDO�PHGLXP�LQ�ZKLFK�WKH
QDUUDWLYH�ZLOO�DSSHDU��$�VFUHHQZULWHU�VWULYHV�WR�EH�YLVXDO��WR�ZULWH�GUDPD
WKDW�FDQ�EH�VHHQ�DQG�KHDUG��LQ�IDFW��WKDW�QHHGV�WR�EH�VHHQ�DQG�KHDUG�WR�EH
IXOO\�XQGHUVWRRG��,Q�WKHRU\��WKH�VWRU\ERDUG�DUWLVW�PHUHO\�SLFWRULDOL]HV�WKH
LGHDV� LQ� WKH� VFUHHQSOD\�� EXW� LQ� SUDFWLFH� WKH� VWRU\ERDUG� PD\� FRPH� YHU\
FORVH�WR�EHLQJ�DQRWKHU�GUDIW�RI�WKH�VFUHHQSOD\�LI�RQO\�WR�SROLVK�VRPH�RI�WKH
LGHDV��,Q�WKH�VDPH�ZD\�WKDW�VFUHHQZULWHUV�GHVFULEH�YLVXDO�HOHPHQWV��VRPH
VWRU\ERDUG� DUWLVWV� VXJJHVW� OLWHUDU\� LGHDV�� UHVWUXFWXUH� VFHQHV�� DGG� VWRU\
HOHPHQWV�DQG�FRQWULEXWH�GLDORJXH�

���



7KLUG�RI�WKUHH�SDQHOV�E\�)UHG�/XFN\�

���



+DUROG�0LFKHOVRQ
V�VWRU\ERDUGV�IRU�7KH�*UDGXDWH��3URGXFWLRQ�GHVLJQ
E\�5LFKDUG�6\OEHUW�
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+DUROG�0LFKHOVRQ
V�VWRU\ERDUG�IRU�7KH�*UDGXDWH�
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+DUROG�0LFKHOVRQ
V�VWRU\ERDUG�IRU�7KH�*UDGXDWH�
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+DUROG�0LFKHOVRQ
V�VWRU\ERDUG�IRU�7KH�*UDGXDWH�
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+DUROG�0LFKHOVRQ
V�VWRU\ERDUG�IRU�7KH�*UDGXDWH�
7R�JHW�D�EHWWHU� VHQVH�RI�KRZ�D�VWRU\�FDQ�EH�VKDSHG� IRU� WKH�VFUHHQ�ZH

FDQ� WDNH� D� ORRN� DW� WKH� ZD\� ILOPPDNHU� 6WHYHQ� 6SLHOEHUJ� DGDSWHG� WZR

���



VFHQHV�IURP�-��*��%DOODUG
V�DXWRELRJUDSKLFDO�QRYHO�(PSLUH�RI�WKH�6XQ�� ,Q
WKLV� FDVH�� 6SLHOEHUJ� LV� ODUJHO\� UHVSRQVLEOH� IRU� WKH� FRQFHSWXDO� FRQWHQW� RI
WKH� VWRU\ERDUG�� )RUWXQDWHO\�� ZH� KDYH� VHYHUDO� VWDJHV� RI� WKH� SURFHVV� WR
FRPSDUH�� 7KH� QRYHO�� WZR� GUDIWV� RI� WKH� VFUHHQSOD\�� WKH� ILUVW� GUDIW� GDWHG
-DQXDU\����������E\�SOD\ZULJKW�7RP�6WRSSDUG�DQG�WKH�UHYLVHG�WKLUG�GUDIW
GDWHG� 6HSWHPEHU� ���� ������ E\� 0HQQR� 0H\MHV�� DQG�� RI� FRXUVH�� WKH
VWRU\ERDUG��7KH�VWRU\ERDUG�E\�'DYLG�-RQDV�EHJLQV�RQ�SDJH����

7KH�1RYHO
7KH� VWRU\� IROORZV� WKH� H[SORLWV� RI� DQ� HOHYHQ�\HDU�ROG� %ULWLVK� ER\�� -LP�
OLYLQJ� LQ� 6KDQJKDL� ZLWK� KLV� ZHDOWK\� SDUHQWV�� 7KH� \HDU� LV� ������ DW� WKH
PRPHQW�WKH�-DSDQHVH�LQYDGH�6KDQJKDL��2XU�ILUVW�VFHQH�RSHQV�DW�GDZQ�LQ
-LP
V� URRP� DW� WKH� 3DODFH� +RWHO�� ,Q� WKH� QRYHO� KH� LV� DOUHDG\� DZDNH� DQG
GUHVVHG� LQ� VFKRRO� FORWKHV�� +H� JRHV� WR� WKH� ZLQGRZ� RYHUORRNLQJ� WKH
6KDQJKDL� ZDWHUIURQW� DORQJ� WKH� <DQJW]H� ULYHU�� -LP� ZDWFKHV� WZR
SLFNHWERDWV� ILOOHG�ZLWK�-DSDQHVH�PDULQHV�DQG�D�PRWRU� ODXQFK�RI�RIILFHUV
OHDYH� D� -DSDQHVH� JXQERDW�� 7KH\� ERDUG� DQ�$PHULFDQ� VKLS� DQG� D� %ULWLVK
VKLS��7KH� ODXQFK� IODVKHV� D�PHVVDJH� E\� VLJQDO� ODPS� WR� WKH� JXQERDW�� -LP
WULHV� WR� VLJQDO�EDFN�PRYLQJ�KLV� DUPV� LQ� VHPDSKRUHV� WKDW� KH�QHYHU�TXLWH
OHDUQHG� LQ� WKH� VFRXWV�� :LWKLQ� VHFRQGV� WKH� JXQERDW� ILUHV� D� VKHOO� DW� WKH
%ULWLVK�VKLS�DQG�WKH�VKRFN�ZDYH�URFNV�WKH�KRWHO��6WDUWOHG�-LP�MXPSV�EDFN
WR�KLV�EHG��7KLV�LV� WKH�EHJLQQLQJ�RI�WKH�LQYDVLRQ�RI�6KDQJKDL�DQG�ZLWKLQ
PLQXWHV�SDQLFNHG�JXHVWV�DUH�IOHHLQJ�WKH�KRWHO��-LP
V�IDWKHU�FRPHV�LQWR�KLV
URRP�DQG�WHOOV�-LP�WKDW�WKH\�DUH�OHDYLQJ�LQ�WKUHH�PLQXWHV��6LWWLQJ�RQ�WKH
EHG�-LP�FRQVLGHUV�WKDW�KH�LV�UHVSRQVLEOH�IRU�WKH�-DSDQHVH�DWWDFN�

+H�UHDOL]HG�WKDW�KH�KLPVHOI�KDG�SUREDEO\�VWDUWHG�WKH�ZDU��ZLWK�KLV�FRQIXVHG
VHPDSKRUHV�IURP�WKH�ZLQGRZ�WKDW�WKH�-DSDQHVH�RIILFHUV�LQ�WKH�PRWRU�ODXQFK�KDG
PLVLQWHUSUHWHG�

���



7KH�6FUHHQSOD\
+HUH�LV�7RP�6WRSSDUG
V�DGDSWDWLRQ�RI�WKH�VDPH�VFHQH�IURP�WKH�QRYHO��7KH
VFHQH�RSHQV�LQ�-LP
V�KRWHO�URRP��7KLV�WLPH�-LP�LV�DVOHHS��+H�LV�DZDNHQHG
DW�GDZQ�E\�WKH�VRXQG�RI�D�FORVH�IO\LQJ�SODQH��+H�JHWV�RXW�RI�EHG�DQG�JRHV
WR�WKH�ZLQGRZ�
7KH� SURORQJHG� DFWLRQ� RI� WKH� -DSDQHVH� PDULQHV� ERDUGLQJ� VKLSV� WKDW

DSSHDUV�LQ�WKH�QRYHO�LV�FRQGHQVHG�LQ�WKH�VFUHHQSOD\�WR�-LP
V�ZDWFKLQJ�WKH
-DSDQHVH�JXQERDW�PRYLQJ� LQ� WKH� ULYHU��+H�EDFNV�DZD\�IURP�WKH�ZLQGRZ
DQG�WXUQV�RQ�WKH�EHGVLGH�OLJKW��$Q�H[WHULRU�VKRW�RI�WKH�KRWHO�OHWV�XV�VHH�WKH
OLJKW�LQ�WKH�ZLQGRZ�RI�WKH�JHQHUDOO\�GDUN�KRWHO�
:H�FXW� WR�D� VKRUW� WLPH� ODWHU�DQG�-LP� LV�GUHVVHG� LQ�VFKRRO�FORWKHV��+H

SLFNV� XS� D� /DWLQ� 3ULPHU�� ZKLFK� LV� QHDU� D� VPDOO� WR\� SODQH� RQ� D� WDEOH
DORQJVLGH�WKH�EHG��EXW�LV�VRRQ�DWWUDFWHG�WR�WKH�DFWLRQ�RXWVLGH�WKH�ZLQGRZ�
7KH�-DSDQHVH�JXQERDW�LQ�WKH�PLGGOH�RI�WKH�ULYHU�LV�VHQGLQJ�D�PHVVDJH�WR
DQRWKHU�ERDW�ZLWK�D�VLJQDO�OLJKW��-LP�UHWXUQV�WR�KLV�EHGVLGH�DQG�SLFNV�XS�D
IODVKOLJKW��&XW�WR�D�QHZ�VKRW�RXWVLGH�WKH�KRWHO��7KLV�LV�D�ZLGH�VKRW�RI�WKH
KRWHO�� WKH� ULYHU� DQG� WKH� JXQERDWV�� ,Q� WKH� GLP� SUHGDZQ� OLJKW� -LP
V
IODVKOLJKW� EOLQNV� LQ� WKH� ZLQGRZ� RI� KLV� KRWHO� URRP��$IWHU� D� PRPHQW� RI
VLJQDOLQJ�� WKH� JXQERDW� FDQQRQV� URDU� DQG� -LP
V� URRP� LV� OLW� XS� ZLWK� D
EULOOLDQW� IODVK� RI� OLJKW�� -LP� IDOOV� EDFNZDUG��:LWKLQ� VHFRQGV� -LP
V� IDWKHU
UXVKHV�LQ�FDOOLQJ�KLV�QDPH�

$V� LW� WXUQV�RXW� WKH� ILUVW� DQG� UHYLVHG� WKLUG�GUDIWV�RI� WKH� VFUHHQSOD\�DUH
HVVHQWLDOO\�LGHQWLFDO��:H�FDQ�FRPSDUH�WKLV�ZLWK�WKH�VWRU\ERDUG��ZKLFK�LV�D
IDLUO\�VWUDLJKWIRUZDUG�VWDJLQJ�RI� WKH�VFUHHQSOD\��7KH�PDMRU�FKDQJHV�� WKH
RQHV� WKDW� PDNH� WKH� VFHQH� WUXO\� FLQHPDWLF�� DUH� DGGHG� LQ� WKH� ILOP�
%HJLQQLQJ�EHORZ�LV�D�FRQGHQVHG�YHUVLRQ�RI�WKH�VWRU\ERDUG�
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1RZ�WKDW�ZH�KDYH� ORRNHG�DW�DOO� WKH� VRXUFHV� IRU� WKH�VFHQH²WKH�QRYHO�
VFUHHQSOD\�DQG�VWRU\ERDUG²ZH�FDQ�FRQVLGHU�KRZ�WKH�VFHQH�ZDV�DFWXDOO\
VKRW�

7KH�6HTXHQFH�DV�)LOPHG
7KH�VFHQH�RSHQV�ZLWK�YDULRXV�VKRWV�RI� WKH�6KDQJKDL�ZDWHUIURQW�DW�GDZQ�
&XW�WR�WKH�VKDGRZ�RI�D�SODQH�RQ�WKH�FHLOLQJ�RI�-LP
V�GDUNHQHG�KRWHO�URRP�
7KH�FDPHUD�SDQV�ZLWK�WKH�VKDGRZ�PDGH�E\�D�WR\�SODQH�-LP�KROGV�LQ�WKH
EHDP�RI�KLV� IODVKOLJKW��&RQWLQXH� WKH�SDQ�GRZQ�WKH�ZDOO�DQG�RYHU� WR�-LP
ZKR� LV� GUHVVHG� DQG� O\LQJ� LQ� EHG�� 7KH�PRXUQIXO� VRXQG� RI� D� VKLS
V� KRUQ
GUDZV�-LP
V�DWWHQWLRQ�WR�WKH�ZLQGRZ�RYHUORRNLQJ�WKH�ULYHU�
1HZ�DQJOH�DW� WKH�ZLQGRZ�ZLWK�-LP��+H�ZDWFKHV� WKH�-DSDQHVH�JXQERDW

VLJQDOLQJ�WKH�VKRUH�ZLWK�D�OLJKW�
&XW� WR� WKUHH�H[WHULRU�PHGLXP�VKRWV�RI� WKH� -DSDQHVH�FUHZPDQ�VHQGLQJ

VLJQDOV�
&XW� WR� D� ZLGH� VKRW� RI� WKH� ULYHU�� WKH� KRWHO� DQG� JXQERDW� LQ� WKH

EDFNJURXQG��,Q�WKLV�VKRW�ZH�VHH�WKH�WZR�-DSDQHVH�VKLSV�VLJQDOLQJ�EDFN�DQG
IRUWK�� 6XGGHQO\� D� WKLUG� OLJKW� EHJLQV� VLJQDOLQJ� LQ� RQH� RI� WKH� XSSHU� IORRU
KRWHO�ZLQGRZV�
&XW�WR�-LP
V�KRWHO�URRP�ZLWK�KLP�VLJQDOLQJ�ZLWK�KLV�IODVKOLJKW�
:H� FDQ� SDXVH� KHUH� WR� UHYLHZ� KRZ� WKH� FLQHPDWLF� VWUXFWXUH� HYROYHV�

)LUVW�� WKHUH� LV� WKH� XVH� RI� WKH� VSRWOLJKW� DQG� WKH� WR\� SODQH�� 6SLHOEHUJ� KDV
FRQGHQVHG�WZR�VWRU\�HOHPHQWV�LQWR�D�VLQJOH�LPDJH�WKDW�JUDSKLFDOO\�PRYHV
XV� WR� -LP�� ,W
V� D� FKRLFH� HYRFDWLRQ� RI� FKLOGKRRG� DQG� LW� LQWURGXFHV� WKH
IODVKOLJKW�DQG�WKH�WR\�SODQH��ZKLFK�ZLOO�EHFRPH�LPSRUWDQW�LQ�ODWHU�VFHQHV�
$QRWKHU� YLVXDO� GHFLVLRQ� VXEVWLWXWHV� WKH� IODVKOLJKW� IRU� WKH� VHPDSKRUH

VLJQDOV�GHVFULEHG�LQ�WKH�QRYHO�IRU�WKH�REYLRXV�UHDVRQ�WKDW�WKH�OLJKW�FDQ�EH
VHHQ�IURP�D�GLVWDQFH��7KLV�RSHQV�XS�QHZ�SRVVLELOLWLHV�IRU�VKRWV��,W�LV�DOVR
IDU�PRUH�SODXVLEOH�WKDW�-LP�ZRXOG�LPDJLQH�WKDW�KH�KDG�LQDGYHUWHQWO\�VHQW
VRPH�SURYRFDWLYH�VLJQDO�WR�WKH�-DSDQHVH�JXQERDW�ZLWK�WKH�IODVKOLJKW�WKDQ
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ZLWK�VHPDSKRUHV�
,Q� WKH� ILOPHG� VHTXHQFH�� XQOLNH� WKH� VFUHHQSOD\� DQG� WKH� VWRU\ERDUG��ZH

QHYHU� VHH� -LP� UHWXUQ� IURP� WKH� ZLQGRZ� WR� SLFN� XS� WKH� IODVKOLJKW�� %\
LQWURGXFLQJ� WKH� IODVKOLJKW� LQ� WKH� RSHQLQJ� VKRW� ZLWK� WKH� WR\� SODQH�� LW� LV
XQQHFHVVDU\� WR� VKRZ�-LP� WDNLQJ� LW� IURP� WKH�QLJKWVWDQG��%\�RPLWWLQJ� WKH
LQ�EHWZHHQ� VKRWV� RI� -LP� SLFNLQJ� WKH� IODVKOLJKW� XS� DQG� JRLQJ� WR� WKH
ZLQGRZ�� WKH�VFHQH� LV� VWUHDPOLQHG�DQG� WKH�DXGLHQFH� LV� VXUSULVHG� �EXW�QRW
FRQIXVHG��ZKHQ� -LP
V� VLJQDO� OLJKW� DSSHDUV� DERYH� WKH� -DSDQHVH� VLJQDO� LQ
WKH�ZLGH�VKRW�RI�WKH�ULYHU�
6SLHOEHUJ�DGGV�D�ILQDO�YDULDWLRQ�RQ�WKH�VWRU\ERDUG�LQ�WKH�ILOPHG�VWDJLQJ�

:KHQ�-LP�LV�VWDUWOHG�E\�WKH�JXQ�EODVW�DQG�WKURZV�KLPVHOI�EDFNZDUGV�RQWR
WKH� IORRU�� WKH� FDPHUD� SDQV�ZLWK� KLP� EXW� OHDYHV� KLP� LQ�PLGDLU�� SDQQLQJ
TXLFNO\�WR�UHFRUG�WKH�PRPHQW�KH�KLWV�WKH�JURXQG�LQ�WKH�UHIOHFWLRQ�RI�WKUHH
VWDQGLQJ�PLUURUV�WKDW�DUH�FRQQHFWHG�E\�KLQJHV��2QH�RI�WKH�SDQHOV�VKDNHQ
E\�WKH�EODVW�VZLQJV�LQZDUG�DQG�IUDPHV�WKH�GRRUZD\�LQ�WLPH�IRU�XV�WR�VHH
KLV� IDWKHU�HQWHU� WKH�URRP��-LP�LV� UHIOHFWHG� LQ� WZR�RI� WKH�PLUURUV�DQG�KLV
IDWKHU� LV� UHIOHFWHG� LQ� D� WKLUG�� ,Q� WKLV�ZD\� WKUHH� VKRWV� DUH� FRPELQHG� LQWR
RQH��7KLV�LV�VR�DGURLWO\�H[HFXWHG�WKDW�WKH�HIIHFW�LV�DOO�EXW�LQYLVLEOH�
(PSLUH�XVHG�WKH�WDOHQWV�RI�WZR�SURGXFWLRQ�LOOXVWUDWRUV��'DYLG�-RQDV�DQG

(G� 9HUUDX[�� ZKR� ZRUNHG� RQ� WKH� SURMHFW� IRU� QHDUO\� D� \HDU�� 8VLQJ
SKRWRJUDSKV� VKRW� LQ� 6KDQJKDL�� WKH� LOOXVWUDWRUV� ZRUNHG� DW� WKH� DUW
GHSDUWPHQW� LQ� 6SLHOEHUJ
V�$PEOLQ
� (QWHUWDLQPHQW� FRPSOH[� LQ� 8QLYHUVDO
&LW\��/LNH�PDQ\�RI�WKH�SURGXFWLRQ�LOOXVWUDWRUV�,�VSRNH�ZLWK��-RQDV�EHJDQ
ZRUNLQJ� LQ� SURGXFWLRQ� LOOXVWUDWLRQ� LQ� WKH�'LVQH\� DQLPDWLRQ� GHSDUWPHQW�
KRQLQJ�KLV�GUDIWLQJ�DQG�VWRU\WHOOLQJ�VNLOOV�EHIRUH�PRYLQJ�WR�OLYH�DFWLRQ�
7KH�(PSLUH�RI�WKH�6XQ�ERDUGV��RULJLQDOO\�GUDZQ�WR�ILOO�DQ��ò�î����LQ�

SDJH��DUH�H[FHSWLRQDOO\�GHWDLOHG�DQG�VKRZ�-RQDV
�ZRQGHUIXO�FRPSRVLWLRQDO
VHQVH� DQG� ILJXUH� GUDZLQJ�� 7KLV� OHYHO� RI� H[HFXWLRQ� LV� DV� FRPSOH[� DV
VWRU\ERDUG� LOOXVWUDWLRQ� HYHU� EHFRPHV�� SDUWLFXODUO\� VLQFH� QHDUO\� HYHU\
VFHQH� RI� WKH�PRYLH� ZDV� LOOXVWUDWHG� ZLWK� WKH� VDPH� FUDIWVPDQVKLS�� -RQDV
DQG� WKH� RWKHU� SURGXFWLRQ� LOOXVWUDWRU� RQ� WKH�PRYLH�� (G� 9HUUDX[�� ZRUNHG
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IXOO�WLPH�IRU�QHDUO\�D�\HDU�RQ�WKH�SURMHFW�

6HHNLQJ�D�&DUHHU�LQ�3URGXFWLRQ�,OOXVWUDWLRQ
6WRU\ERDUGLQJ�LV�D�KLJKO\�VSHFLDOL]HG�VNLOO�RIIHULQJ�OLWWOH�RI� WKH�SHUVRQDO
UHFRJQLWLRQ�DUWLVWV�LQ�RWKHU�ILHOGV�FDQ�H[SHFW��7R�D�JUHDW�H[WHQW�SURGXFWLRQ
LOXVWUDWRUV�DUH�KLUHG�WR�ZRUN�RXW�VRPHRQH�HOVH
V�LGHDV�DQG�DUH�WKHQ�XQGHU
JUHDW� SUHVVXUH� WR� FRPSOHWH� WKH� ZRUN� LQ� D� VKRUW� WLPH�� )RU� VRPH�� WKH
FROODERUDWLRQ� ZLWK� D� JRRG� SURGXFWLRQ� GHVLJQHU� DQG� GLUHFWRU� DQG� WKH
RSSRUWXQLW\� WR� VHH� WKHLU� VNHWFKHV� WXUQHG� LQWR� D�JUHDW�PRYLH� LV� VXIILFLHQW
UHZDUG�

,QVWUXFWLRQ
2QH�RI�WKH�UHDVRQV�IRU�WKLV�ERRN�LV�WKDW�WKHUH�DUH�VR�IHZ�ILOP�FRXUVHV�WKDW
LQFOXGH�SURGXFWLRQ�GHVLJQ�DQG�SURGXFWLRQ�LOOXVWUDWLRQ��7KRXJK�SURGXFWLRQ
LOOXVWUDWLRQ�� LQ� JHQHUDO�� DQG� VWRU\ERDUGLQJ�� LQ� SDUWLFXODU�� DUH� RI� YDOXH� WR
GLUHFWRUV�� SURGXFHUV� DQG�ZULWHUV�� WKH� VXEMHFW� LV� QRW� RIIHUHG� DW�PRVW� ILOP
VFKRROV�� &DPLOOH� $EERWW�� WKH� SURGXFWLRQ� LOOXVWUDWRU� ZKRVH� ZRUN� ZDV
LQFOXGHG� LQ�&KDSWHU���� WHDFKHV�D�SRSXODU� VWRU\ERDUGLQJ�FRXUVH�DW�8&/$
FDOOHG�³8QGHUVWDQGLQJ�6WRU\ERDUGV�IRU�WKH�0RWLRQ�3LFWXUHV�´�SUREDEO\�WKH
PRVW�WKRURXJK�WUDLQLQJ�DYDLODEOH�DW�WKH�SUHVHQW�WLPH��8QIRUWXQDWHO\��LW�LV
WKH� RQO\� FRXUVH� LQ� WKH� FRXQWU\� GHGLFDWHG� WR� OLYH�DFWLRQ� SURGXFWLRQ
LOOXVWUDWLRQ�
6WXGHQWV� DUH� IDU� PRUH� OLNHO\� WR� ILQG� VWRU\ERDUGLQJ� LQVWUXFWLRQ� LQ� WKH

DUHD� RI� DQLPDWLRQ�� 7KH� $PHULFDQ� $QLPDWLRQ� ,QVWLWXWH� LQ� /RV� $QJHOHV
RIIHUV� QRQFUHGLW� FRXUVHV� LQ� VWRU\ERDUGLQJ�� OLIH� GUDZLQJ�� EDFNJURXQG
SDLQWLQJ� DQG� RWKHU� DVSHFWV� RI� DQLPDWLRQ� WHFKQLTXHV�� 7KH� ,QVWLWXWH� LV
DVVRFLDWHG�ZLWK� WKH� DQLPDWRUV�XQLRQ��0RWLRQ�3LFWXUH�6FUHHQ�&DUWRRQLVWV
/RFDO������DQG�WKH�FRXUVHV�DUH�JHQHUDOO\�WDXJKW�E\�ZRUNLQJ�SURIHVVLRQDOV�
(YHQ� LI�\RX�DUH� LQWHUHVWHG� LQ�SURGXFWLRQ� LOOXVWUDWLRQ� IRU� OLYH�DFWLRQ��\RX
ZLOO�SUREDEO\�KDYH�EHWWHU� OXFN�ILQGLQJ�LQVWUXFWLRQ�LQ� WKH�UHODWHG�DUHDV�RI
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DQLPDWLRQ��VLQFH�DW�OHDVW�VRPH�DUW�VFKRROV�QRZ�RIIHU�FRXUVHV�LQ�WKLV�ILHOG�
7KHUH�DUH�DOVR�D�IHZ�GHGLFDWHG�DQLPDWLRQ�VFKRROV�LQ�WKH�8QLWHG�6WDWHV�WKDW
LQFOXGH�GHVLJQ�FRXUVHV�
7KH�JRRG�QHZV�LV�WKDW�WUDGLWLRQDO�WUDLQLQJ�DW�D�ILQH�DUWV�RU�FRPPHUFLDO

DUW� VFKRRO� LV� VWLOO� D� YHU\� JRRG� IRXQGDWLRQ� IRU� SURGXFWLRQ� GHVLJQHUV�� DUW
GLUHFWRUV� DQG� SURGXFWLRQ� LOOXVWUDWRUV��0DQ\� DUW� VFKRROV� RIIHU� FRXUVHV� LQ
DGYHUWLVLQJ�DUW��ZKLFK�LQFOXGH�WHOHYLVLRQ�FRPPHUFLDO�VWRU\ERDUGLQJ�LQ�WKH
FXUULFXOXP��+RZHYHU�� WKH� IRFXV� LV� XVXDOO\� RQ� LOOXVWUDWLRQ� WHFKQLTXH� DQG
PDWHULDOV�VXFK�DV�PDUNHU�DQG�PL[HG�PHGLD�UDWKHU�WKDQ�RQ�PRWLRQ�SLFWXUH
WHFKQLTXH��7KRXJK�GUDZLQJ�VNLOO� LV� LPSRUWDQW��D�SURGXFWLRQ� LOOXVWUDWRU� LV
SULPDULO\� D� ILOP� GHVLJQHU� ZKRVH� FRQFHUQ� LV� UHDOO\� FLQHPDWRJUDSK\� DQG
HGLWLQJ�� &RXUVHV� LQ� ILOP� KLVWRU\�� WHFKQLTXH� DQG� EDVLF� SKRWRJUDSK\� DUH�
WKHUHIRUH��D�QHFHVVLW\�QR�PDWWHU�KRZ�VWURQJ�\RXU�LOOXVWUDWLRQ�VNLOOV�DUH�

8QLRQV
7KHUH� DUH� RQO\� WZR� RUJDQL]DWLRQV� WKDW� VSHFLILFDOO\� UHSUHVHQW� VWRU\ERDUG
LOOXVWUDWRUV��ERWK�RI�WKHP�LQ�&DOLIRUQLD��)LUVW�LV�WKH�,OOXVWUDWRUV�DQG�0DWWH
$UWLVWV�/RFDO�����,��$��7��6��(���,QWHUQDWLRQDO�$OOLDQFH�RI�7KHDWULFDO�6WDJH
(PSOR\HHV�� ZKRVH� MXULVGLFWLRQ� LQFOXGHV� OLYH�DFWLRQ� VWRU\ERDUG� DUW� DQG
SURGXFWLRQ�LOOXVWUDWLRQ��0RVW�RI�WKH�VWRU\ERDUG�DUW�DSSHDULQJ�LQ�WKLV�ERRN
LV�E\�PHPEHUV�RI�WKLV�XQLRQ��7KH�PDMRU�DUJXPHQW�IRU�FUDIW�XQLRQV�LQ�WKH
PRWLRQ�SLFWXUH�LQGXVWU\�LV�WKDW�WKH\�SUHVHUYH�WKH�KLJKO\�VSHFLDOL]HG�VNLOOV
RI�D�VPDOO�JURXS�RI�DUWLVWV�DQG� WHFKQLFLDQV�E\�SURYLGLQJ�VRPH�GHJUHH�RI
MRE� VWDELOLW\� LQ� D� YRODWLOH� EXVLQHVV�� :LWKRXW� WKH� XQLRQV�� PDQ\� DUWLVWV
ZRXOG�KDYH�OHIW�WKH�ILHOG�WR�ILQG�ZRUN�HOVHZKHUH�GXULQJ�WKH�VORZ�SHULRGV�
WDNLQJ�ZLWK�WKHP�NQRZOHGJH�DQG�H[SHULHQFH�WKDW�LV�XQLTXH�WR�WKH�ILHOG��7R
D� ODUJH� H[WHQW�� VRPH�RI� WKLV� KDV� DOUHDG\�KDSSHQHG� VLQFH� VKRRWLQJ� LQ� WKH
VWXGLR� EHJDQ� WR� GHFOLQH� LQ� WKH� ODWH� 
��V�� ,Q� WKH� SDVW�� WKH� YDULRXV� WUDGH
XQLRQV�SUHYHQWHG�PDQ\�QHZ�DUWLVWV�IURP�HQWHULQJ�WKH�ILHOG��EXW�WRGD\��WKH
FKLHI� GLIILFXOW\� LQ� ILQGLQJ�ZRUN� LQ� DQ\� LQGXVWU\� FUDIW� LV� WKH� VFDUFLW\� RI
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ZRUN��QRW�WKH�SUHVVXUH�RI�WKH�XQLRQV�
7RGD\�� WKH� FUDIW� XQLRQV� LQ� WKH�PRWLRQ� SLFWXUH� LQGXVWU\� H[HUW� IDU� OHVV

FRQWURO� WKDQ� LQ� WKH� SDVW�� SDUWLFXODUO\� VLQFH� WKHUH� DUH� VR� PDQ\
LQGHSHQGHQWO\�SURGXFHG�QRQXQLRQ�SLFWXUHV�PDGH�RXWVLGH�RI�/RV�$QJHOHV�
:KLOH�WKH�FRVW�RI�PDNLQJ�D�SLFWXUH�JRHV�XS�PXFK�IDVWHU�WKDQ�WKH�UDWH�RI
LQIODWLRQ��WKH�PDLQ�UHDVRQ�ZK\�HYHQ�VPDOO�PRWLRQ�SLFWXUHV�FRVW�PLOOLRQV
RI�GROODUV�LV�GXH�WR�WKH�H[WUDRUGLQDU\�VDODULHV�RI�SURGXFHUV��GLUHFWRUV�DQG
VWDUV�� DORQJ� ZLWK� WKH� H[SHQVH� RI� PDUNHWLQJ� D� SLFWXUH�� &RPSDUDWLYHO\
VSHDNLQJ��WKH�FRVW�RI�VNLOOHG�XQLRQ�SHUVRQQHO�LV�D�EDUJDLQ�
/RFDO� ���� LV� TXLWH� VPDOO� ZLWK� DSSUR[LPDWHO\� ��� DFWLYH� PHPEHUV�

(QWUDQFH� LQWR� WKH� XQLRQ� LV� QRW� DFWXDOO\� GHWHUPLQHG� E\� WKH� XQLRQ�� EXW� LV
ILUVW�GHSHQGHQW�RQ�WKH�LQGXVWU\�VHQLRULW\�V\VWHP�NQRZQ�DV�WKH�SURGXFHUV

LQGXVWU\�H[SHULHQFH�URVWHU��7R�EH�HOLJLEOH�WR�HQWHU�WKH�XQLRQ��DQ�LOOXVWUDWRU
PXVW� KDYH� ZRUNHG� ��� GD\V� XQGHU� WKH� WHUPV� RI� D� XQLRQ� FRQWUDFW�� 7KH
MXULVGLFWLRQ�RI�ORFDO�����LV�/RV�$QJHOHV�&RXQW\��DQG�ZKLOH�WKHUH�LV�D�6DQ
)UDQFLVFR� ORFDO� DV� ZHOO�� SURGXFWLRQ� LOOXVWUDWRUV� DUH� QRW� UHSUHVHQWHG� E\
WKHLU�RZQ�XQLRQ�LQ�RWKHU�SDUWV�RI�WKH�FRXQWU\��7KHUHIRUH��LW�LV�SRVVLEOH�WR
REWDLQ�ZRUN�RQ�XQLRQ�DQG�QRQXQLRQ�SLFWXUHV�WKURXJKRXW�WKH�8QLWHG�6WDWHV
ZLWKRXW�PHHWLQJ�WKH�UHTXLUHPHQW�RI�WKH�SURGXFWLRQ�URVWHU�
)LQDOO\��WKHUH�LV�WKH�0RWLRQ�3LFWXUH�6FUHHQ�&DUWRRQLVWV�/RFDO������DOVR

DIILOLDWHG�ZLWK� WKH� ,�$�7�6�(��� EXW� WKLV� XQLRQ� RQO\� UHSUHVHQWV� DQLPDWRUV�
6RPH�SURGXFWLRQ�LOOXVWUDWRUV�EHORQJ�WR�ERWK�XQLRQV��DQG�WKRXJK�WKHUH�LV�D
FRQVLGHUDEOH�RYHUODS�RI�VNLOOV��HDFK�KDV�WHFKQLTXHV�DQG�PHWKRGV�WKDW�DUH
XQLTXH�
,I�\RX�DUH�LQWHUHVWHG�LQ�IXUWKHU�LQIRUPDWLRQ�RQ�WKHVH�XQLRQV�WKH\�FDQ�EH

UHDFKHG�DW�WKH�IROORZLQJ�DGGUHVVHV�DQG�QXPEHUV�
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3KRWRERDUGV
6WRU\ERDUGLQJ� LV� QRW� WKH� RQO\� ZD\� WR� YLVXDOL]H� \RXU� LGHDV� EHIRUH
FRPPLWWLQJ�WKHP�WR�ILOP��$QRWKHU�DSSURDFK�LV�WKH�RQH�WDNHQ�LQ�WKLV�ERRN�
SKRWR�ERDUGV�� 7KHLU� DGYDQWDJH� LV� WKDW� WKH\� DUH� HDV\� WR� FUHDWH� DQG� WKH\
VKDUH�WKH�RSWLFDO�DQG�JUDSKLF�SURSHUWLHV�RI�PRWLRQ�SLFWXUHV��'HSWK�RI�ILHOG
DQG�IRFDO�OHQJWK�GHFLVLRQV�FDQ�DOO�EH�DFFXUDWHO\�FRPSDUHG�LQ�SKRWRERDUGV�
DQG�OLJKWLQJ�YDOXHV�FDQ�EH�HYDOXDWHG��7KH�GLVDGYDQWDJH�RI�WKLV�PHWKRG�LV
WKDW�PRGHOV� DUH� QHFHVVDU\� DQG� VFHQHV�PXVW� EH� VWDJHG�� KRZHYHU� VLPSO\�
7KH�UHODWLYH�PHULWV�RI�VWRU\ERDUGV�YV��SKRWRERDUGV�KDYH�D�ORW� WR�GR�ZLWK
WKH�VHTXHQFHV�EHLQJ�SUHSDUHG��$�VPDOO�GUDPDWLF�VFHQH�ZLWK�D�OLPLWHG�FDVW
LV�LGHDO�IRU�SKRWRERDUGV��ZKLOH�DQ�DFWLRQ�VHTXHQFH�IHDWXULQJ�ODUJH�JURXSV
RI�SHRSOH�LV�PRUH�HDVLO\�FUHDWHG�ZLWK�LOOXVWUDWLRQV�

9LGHR
7KH� GHYHORSPHQW� RI� KRPH� YLGHR� WHFKQRORJ\� LQ� WKH� SDVW� GHFDGH� KDV
SURYLGHG�H[FHOOHQW�RSSRUWXQLWLHV�IRU�ILOPPDNHUV�WR�SUHYLHZ�WKHLU�LGHDV�LQ
YHU\� QHDUO\� WKH� VDPH� IRUPDW� LQ� ZKLFK� WKH\� ZLOO� XOWLPDWHO\� EH� ILOPHG�
5HODWLYHO\�LQH[SHQVLYH�FDPFRUGHUV�DQG�KRPH�HGLWLQJ�V\VWHPV�WKDW�SHUPLW
FOHDQ� HGLWV� DUH�QRZ�DYDLODEOH� VR� WKDW� URXJK�FXW� VHTXHQFHV� FDQ�EH� HDVLO\
DVVHPEOHG��DQG��RI�FRXUVH��WKH�UHVXOWV�LQ�PDQ\�ZD\V�DUH�PRUH�UHILQHG�WKDQ
ZRXOG�EH�SRVVLEOH�ZLWK�D�VWRU\ERDUG��/LNH�SKRWRERDUGV��KRZHYHU��VFHQHV
PXVW�EH�VWDJHG�IRU�WKH�YLGHR�FDPHUD�DQG�VKRRWLQJ�WKH�YLGHRWDSHG�YHUVLRQ
LV�FHUWDLQO\�PRUH�GLIILFXOW�IRU�WKH�ILOPPDNHU�WKDQ�WXUQLQJ�WKH�VWRU\ERDUG
ZRUN�RYHU�WR�DQ�DUWLVW�
9LVXDOL]LQJ� ZLWK� YLGHRWDSH� LV� SDUWLFXODUO\� DSSOLFDEOH� WR� QRQXQLRQ�
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LQGHSHQGHQW�ILOPPDNLQJ�EHFDXVH�DFWRUV�DUH�DYDLODEOH�WR�UHKHDUVH�ZLWKRXW
VLJQLILFDQW�H[SHQVH��:KLOH�\RXU�DFWRUV�DUH�UHKHDUVLQJ�\RX�FDQ�WHVW�YLVXDO
LGHDV�DW�WKH�VDPH�WLPH��,I�\RX�GRQ
W�DOUHDG\�RZQ�D�FDPFRUGHU�\RX�PLJKW
FRQVLGHU�EX\LQJ�RQH��&DPFRUGHUV�DUH�XVHIXO�WR�WKH�ILOPPDNHU�LQ�VR�PDQ\
ZD\V�WKDW�\RX�ZLOO�QRW�UHJUHW�WKH�LQYHVWPHQW��+RZHYHU��LI�\RX�FDQ
W�DIIRUG
WKH� KHIW\� ������O����� SULFH� IRU� D� QHZ� RQH� \RX� FDQ� SUREDEO\� MXVWLI\� WKH
H[SHQGLWXUH�DV�SDUW�RI�WKH�GHVLJQ�EXGJHW�IRU�\RXU�ILOP�
7R� WDNH� WKH�SUHYLHZLQJ�SURFHVV�RQH�VWHS�IDUWKHU��\RX�FDQ�HGLW� WKH� WHVW

VKRWV�RQ�\RXU�WDSHV�LQWR�VHTXHQFHV��³&XWV�RQO\´��WKDW�PHDQV�QR�GLVVROYHV�
HGLWLQJ� V\VWHPV� FDQ� EH� UHQWHG� E\� WKH� GD\��ZHHN� RU�PRQWK��9+6�� 6XSHU
9+6�DQG��PP� IRUPDWV� DUH� DYDLODEOH��5HQWDO� SULFHV� UDQJH� IURP������ WR
�������SHU�ZHHN��,I�WKLV�LV�EH\RQG�\RXU�PHDQV��WKH�SXEOLF�DFFHVV�FKDQQHO
DW� \RXU� ORFDO� FDEOH� V\VWHP� SUREDEO\� KDV� DQ� HGLWLQJ� V\VWHP� WKDW� LV
DYDLODEOH�IUHH� RI� FKDUJH� IRU� QRQSURILW� XVH�� $W� RQH� WLPH�� IHGHUDO� ODZ
UHTXLUHG�WKDW�FDEOH�FRPSDQLHV�SURYLGH�DQ�DFFHVV�FKDQQHO�ZLWK�HTXLSPHQW
DQG�WUDLQLQJ�IRU� WKH�FLWL]HQU\��6LQFH�GHUHJXODWLRQ��FDEOH�FRPSDQLHV�GRQ
W
KDYH�WR�FRPSO\�XQOHVV�D�VHSDUDWH�FRQWUDFW�ZDV�ZRUNHG�RXW�ZLWK�WKH�ORFDO
PXQLFLSDOLW\��7RGD\��HDFK�FDEOH�FRPSDQ\�LV�D�VHSDUDWH�FDVH��EXW�ZLWK�WKH
ULVLQJ�FRVW�RI�PRVW�FDEOH�VHUYLFHV�PDQ\�FRPSDQLHV�KDYH�RSWHG�WR�FRQWLQXH
SXEOLF�DFFHVV�WR�RIIVHW�FRQVXPHU�GLVVDWLVIDFWLRQ�RYHU�UDWH�LQFUHDVHV�

'HVNWRS�9LGHR
0XOWLPHGLD� KDV� EHFRPH� WKH� KRW� VXEMHFW� LQ� SHUVRQDO� FRPSXWHUV� �3&V��
6RXQG�� LPDJH� DQG�ZRUGV� DUH� WKH�PHGLD� UHIHUUHG� WR�� DQG�ZKLOH� WKLV�PD\
VRXQG� OLNH� WKH� W\SH� RI� SUHGLFWLRQ� KHDUG� DW� ZRUOG
V� IDLUV�� LW
V� JRLQJ� WR
FKDQJH� WKH�ZD\�ZH�FRPPXQLFDWH��)ROORZLQJ� LQ� WKH� VWHSV�RI� WKH�GHVNWRS
SXEOLVKLQJ�ERRP��GHVNWRS�YLGHR� �'79�� LV� WKH� VRXQG�DQG� LPDJH�ZLQJ�RI
PXOWLPHGLD��:KLOH� GHVNWRS� SXEOLVKLQJ� ZDV� PDGH� SRVVLEOH� E\� WKH� ODVHU
SULQWHU��GHVNWRS�YLGHR�LV�UHDOO\�WKH�FRQIOXHQFH�RI�QHZ�GLJLWDO�WHFKQRORJLHV
²OLNH� FRPSXWHU� JUDSKLFV� DQG� FRPSDFW� GLVFV²DGDSWHG� IURP� H[SHQVLYH
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GHGLFDWHG�FRPSXWHU�V\VWHPV�WR�WKH�SHUVRQDO�FRPSXWHU�
-XVW�ZKDW�FDQ�GHVNWRS�YLGHR�GR"�:HOO��DFFRUGLQJ�WR� WKH�YLVLRQDULHV�DW

0DFLQWRVK� FRPSXWHUV� �WKH� FXUUHQW� IURQW�UXQQHUV� LQ� '79��� MXVW� DERXW
HYHU\WKLQJ��6LQFH�PXVLF��SKRWRJUDSK\��YLGHR��LOOXVWUDWLRQ�DQG�ILOP�FDQ�DOO
EH� GLJLWL]HG� LQWR� D� VLQJOH� QXPHULFDO� ODQJXDJH� WKDW� WKH� FRPSXWHU� FDQ
PDQLSXODWH�� WKH� SHUVRQDO� FRPSXWHU� FDQ� EH� DQ� HGLWLQJ� FRQVROH�� D� PXVLF
V\QWKHVL]HU��D�GUDZLQJ�ERDUG�DQG�D�SULQWLQJ�SUHVV�
2ULJLQDO�DUW�FDQ�EH�FUHDWHG�RQ�WKH�FRPSXWHU�RU�LPSRUWHG�IURP�YDULRXV

RWKHU�VRXUFHV��VXFK�DV�YLGHR��ILOP��FRPSDFW�GLVF��SKRWRJUDSK\��LOOXVWUDWLRQ
DQG�WH[W��2QFH�FDSWXUHG��SUHH[LVWLQJ�DUW�RU�VRXQG�FDQ�EH�PDQLSXODWHG�ZLWK
DQ\�RI�WKH�GR]HQV�RI�PXOWLPHGLD�VRIWZDUH�SURJUDPV�QRZ�DYDLODEOH��,I�\RX
KDYH�D�9+6�WDSH�\RX�FDQ�IO\� LW� LQWR� WKH�FRPSXWHU��DGG� WLWOHV�RU�HQKDQFH
WKH� LPDJH� ZLWK� VSHFLDO� HIIHFWV� RU� DQLPDWLRQ�� 3UHVHQWO\�� WKH� TXDOLW\� RI
DIIRUGDEOH�3&�JHQHUDWHG�YLGHR�LV�QRW�EURDGFDVW�VWDQGDUG��EXW�LW�LV�JHWWLQJ
FORVHU� DOO� WKH� WLPH��$�ZULQNOH� LQ� WKH� WLPHWDEOH�PLJKW� EH� WKH� DUULYDO� RI
KLJK�GHILQLWLRQ� WHOHYLVLRQ�� ZKLFK� ZLOO� RQO\� ZLGHQ� WKH� JDS� EHWZHHQ� 3&
TXDOLW\�DQG�WKH�QHZ�KLJKHU�VWDQGDUGV�
$UWLFOHV� LQ� FRPSXWHU� WUDGH� MRXUQDOV� FRQWLQXDOO\� WRXW� WKH� ODWHVW

WHOHYLVLRQ�FRPPHUFLDO�FUHDWHG�RQ�D�0DFLQWRVK��2Q�FORVHU�LQVSHFWLRQ�\RX
XVXDOO\� ILQG� WKDW� WKH� ������� SHUVRQDO� FRPSXWHU� ZDV� H[SDQGHG� ZLWK
�������� �RU� PRUH�� ZRUWK� RI� DGG�RQV�� DQG� WKDW� WKH� FRPPHUFLDO� ZDV
FRPSOHWHG� ZLWK� IDU� PRUH� H[SHQVLYH� GHGLFDWHG� JUDSKLF� HTXLSPHQW�� ,W� LV
WUXH�� KRZHYHU�� WKDW� PDQ\� PDMRU� VSHFLDO� HIIHFWV� KRXVHV�� LQFOXGLQJ
,QGXVWULDO� /LJKW� DQG� 0DJLF� DQG� 5�� *UHHQEHUJ� $VVRFLDWHV�� DUH� XVLQJ
0DFLQWRVK�FRPSXWHUV�WKURXJKRXW�WKH�SURGXFWLRQ�DQG�GHVLJQ�SURFHVV��7KLV
LV�ZKHUH�WKH�3&�LV�FDUYLQJ�RXW�D�YHU\�SUDFWLFDO�QLFKH²DV�D�VWRU\ERDUGLQJ
DQG� EOXHSULQWLQJ� V\VWHP� IRU� ILOP� DQG� YLGHR�� $� UHDO� DGYDQWDJH� RI� WKLV
DSSOLFDWLRQ� LV� WKDW� WKH�3&�FDQ�JHQHUDWH�YHU\�VSHFLILF� WLPLQJ�LQIRUPDWLRQ
WKDW�FDQ�EH�XVHG�WR�FRQWURO�PRUH�VRSKLVWLFDWHG�JUDSKLF�V\VWHPV�RU�PRWLRQ�
FRQWURO�GHYLFHV�RQFH�WKH�FUHDWLYH�GHFLVLRQV�DUH�QDLOHG�GRZQ��7KLV�LV�YHU\
XVHIXO�IRU�VSHFLDO�HIIHFWV�DQG�DQLPDWLRQ��ZKHUH�SUHFLVLRQ�LV�FUXFLDO�
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7KH� VWDWH� RI� WKH� DUW� LQ� PXOWLPHGLD� LV� FKDQJLQJ� VR� UDSLGO\� WKDW
SUHGLFWLRQV� EHFRPH� IDFW� HYHU\� IHZ� PRQWKV�� 6WLOO�� VHYHUDO� SURGXFWV
UHSUHVHQW�WKH�EDVLF�FDSDELOLWLHV�RI�GHVNWRS�YLGHR��+HUH�DUH�D�IHZ�RI�WKHP�

6WRU\ERDUG�$QLPDWLRQ�3URJUDPV
$QLPDWLRQ�SURJUDPV�DUH�GHVLJQHG�WR�FUHDWH�SUHVHQWDWLRQV�LQ�EXVLQHVV�DQG
HGXFDWLRQ�EXW�DUH�DGDSWDEOH� WR�PRUH�HQWHUWDLQPHQW�RULHQWHG�DSSOLFDWLRQV
OLNH� VWRU\ERDUGLQJ� IRU� PRWLRQ� SLFWXUHV�� 7KHUH� LV� D� FHUWDLQ� DPRXQW� RI
RYHUODS� LQ� WKHVH� WZR� XVHV�� EXW� GLIIHUHQWLDWLRQ� IDOOV� DORQJ� WKH� D[LV� RI
FRQFHSWXDOL]DWLRQ�YV��SUHVHQWDWLRQ�
7ZR� PDMRU� SURGXFWV�� 6WRU\ERDUGHU�� E\� $PHULFDQ� ,QWHOOLZDUH� DQG

'LUHFWRU�� E\� 0DFUR0LQG�� UHSUHVHQW� WKH� GLIIHUHQFH�� 6WRU\ERDUGHU� ZDV
GHYHORSHG� DV� D� MRLQW� YHQWXUH� E\� WKH� &DPEULGJH� 0HGLD� /DE� DQG� WKH
$PHULFDQ�)LOP�,QVWLWXWH��ZKLFK�XOWLPDWHO\�EHFDPH�$PHULFDQ�,QWHOOLZDUH�
DQ� LQGHSHQGHQW� &DOLIRUQLD�EDVHG� FRPSDQ\� VSHFLDOL]LQJ� LQ� FRPSXWHU
SURJUDPV�IRU�WKH�PRWLRQ�SLFWXUH�LQGXVWU\��6WRU\ERDUGHU�LV�GHVLJQHG�WR�EH
D�FRQFHSWXDO�WRRO�IRU�ILOPPDNHUV�DQG�LW�SHUPLWV�HDV\�HGLWLQJ�RI�VHTXHQFHV
FUHDWHG� LQ� WKH� SURJUDP� RU� WDNHQ� IURP� H[LVWLQJ� DUW�� $� FRPSUHKHQVLYH
LPDJH�OLEUDU\��RU�³FOLS�ILOH´�DV�LOOXVWUDWRUV�FDOO�LW��LQFOXGHV�OLQH�GUDZLQJV
RI� SHRSOH�� SURSV� DQG� YDULRXV� VHWWLQJV�� )DGHV�� ZLSHV� DQG� GLVVROYHV� RI
YDU\LQJ�OHQJWK�DUH�SRVVLEOH�DV�ZHOO�DV�VLPSOH�³DQLPDWLH´�W\SH�DQLPDWLRQ�
$VSHFW�UDWLRV�FDQ�EH�YDULHG�HLWKHU�WR�VWDQGDUG�SURSRUWLRQV�RU�FXVWRP�VL]HV�
6WRU\ERDUGHU� SHUPLWV� FXVWRPL]HG� SDJH� OD\RXWV� RI� LQGLYLGXDO� SDQHOV� DQG
DFFRPSDQ\LQJ�GHVFULSWLYH� QRWHV� LI� GHVLUHG�� 6HOHFWHG� LPDJHV� FDQ� EH
DVVHPEOHG� RQ� D� VSUHDGVKHHW�OLNH�PDVWHU� OLVW�� HGLWHG� DQG� WLPH�FRGHG� IRU
SOD\EDFN��6WRU\ERDUGV�FDQ�EH�SULQWHG�RXW�DV�KDUG�FRS\�RU�VKRZQ�LQ�PRWLRQ
RQ� WKH�FRPSXWHU� VFUHHQ��7KHUH�DUH�PDQ\�RWKHU� IHDWXUHV� LQ� WKLV�SRZHUIXO
SURJUDP��ZKLFK�KDV�EHHQ�XVHG�E\�%ULDQ�'H3DOPD�WR�GHVLJQ�&DVXDOWLHV�RI
:DU�DQG�%RQILUH�RI�WKH�9DQLWLHV�
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0DFUR0LQG�'LUHFWRU�FDQ�EH�XVHG�IRU�VWRU\ERDUGV��RU�FRUSRUDWH�ZRUN�
+HUH��DQ�DLUFUDIW�WKDW�ZDV�PRGHOHG�LQ�6ZLYHO��'�3URIHVVLRQDO�DQG�LPSRUWHG
LQWR�'LUHFWRU�LV�EHLQJ�DQLPDWHG�LQ�D�IXOO�FRORU�SUHVHQWDWLRQ�IRU�D�MXU\�LQ�D
ODZVXLW��:LQGRZV�RSHQ�RQ�YDULRXV�WRROV�RI�WKH�DQLPDWRU�GLUHFWRU�

*HWWLQJ� EDFN� WR� WKH� GLIIHUHQFH� EHWZHHQ� FRQFHSWXDO� SURJUDPV� DQG
SUHVHQWDWLRQ� SURJUDPV�� 6WRU\ERDUGHU�ZDV� GHVLJQHG� WR� EH� YLHZHG� E\� WKH
SURGXFWLRQ� WHDP� EXW� GRHV� QRW� SURGXFH� DQ� H[WUHPHO\� SHUVXDVLYH� FRORU
SUHVHQWDWLRQ�IRU�DQ�XQLQLWLDWHG�DXGLHQFH��0DFURPLQG
V�SURJUDP��'LUHFWRU�
ZDV� GHYHORSHG� IRU� MXVW� WKLV� W\SH� RI� DXGLHQFH� DW� VDOHV� PHHWLQJV� RU� IRU
FOLHQW� SUHVHQWDWLRQV� DW� DQ� DGYHUWLVLQJ� DJHQF\�� 'LUHFWRU� LQFRUSRUDWHV� WKH
UHILQHPHQWV� QHFHVVDU\� IRU� VOLFNHU� EXVLQHVV� RU� LQGXVWULDO� SUHVHQWDWLRQV�
LQFOXGLQJ� IXOO� VRXQG� WUDFN� FDSDELOLWLHV�� 7H[W� FDQ� EH� VFUROOHG�� URWDWHG�
VNHZHG�DQG�PDQLSXODWHG�ZLWK�VSDUNOHV�DQG�RWKHU�³ZRZ�
HP´�W\SH�HIIHFWV
�VXLWHG� WR�D�FRUSRUDWH�DXGLHQFH���DQG�VHYHUDO� W\SHIDFHV�DUH�EXLOW� LQWR� WKH
V\VWHP��7KH� OHYHO�RI�DQLPDWLRQ�SRVVLEOH� LQ�'LUHFWRU�DQG�6WRU\ERDUGHU� LV
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IDLUO\� VLPSOH�� 'LVQH\HVTXH� KXPDQ� DQG� DQLPDO� ORFRPRWLRQ� LV� QRW� \HW
DYDLODEOH�ZLWK� WKHVH� SURJUDPV��&UHDWLYH� DQLPDWRUV� DQG� ILOPPDNHUV�ZLOO
ILQG�� KRZHYHU�� WKDW�'LUHFWRU� LV� IOH[LEOH� HQRXJK� WR� VWRU\ERDUG� WHOHYLVLRQ
FRPPHUFLDOV��WLWOH�VHTXHQFHV�DQG�VFHQHV�IRU�ILOPV��)UDPHV�FDSWXUHG�IURP
YLGHR�� VWRU\ERDUG� DUW� DQG� SKRWRJUDSKV� FDQ� EH� LPSRUWHG� VR� WKDW� D
VRSKLVWLFDWHG� VHTXHQFH� FDQ� EH� SUHHGLWHG� DJDLQVW� D� PXVLFDO� VFRUH� DQG
VRXQG�HIIHFWV�
%RWK� SURJUDPV� FDQ� FUHDWH� VWRU\ERDUGV� IRU� PRWLRQ� SLFWXUHV�� DQG� HDFK

KDV� DGYDQWDJHV�� 6WRU\ERDUGHU� LV� FRQVLGHUDEO\� VLPSOHU� WR� XVH� DQG
VHTXHQFHV� FDQ� EH� DVVHPEOHG� IDLUO\� TXLFNO\�� 'LUHFWRU�� VLQFH� LW� DLPV� WR
FRPSHWH� ZLWK� IXOO� FRUSRUDWH� FRPPXQLFDWLRQ� SURGXFWLRQV�� LV� QHFHVVDULO\
PRUH� FRPSOH[� DQG� WLPH� FRQVXPLQJ� IRU� WKH� DUWLVW�� 7KH� DELOLW\� WR� LPSRUW
VRXQGV�DQG�PXVLF�LV�YDOXDEOH��EXW�WKHQ�WKH�VRXQGWUDFN�KDV�WR�EH�FUHDWHG�
7KLV��E\�LWVHOI��LV�D�VNLOO�DSDUW�IURP�VWRU\ERDUGLQJ�DQG�FRPSOH[�LQ�LWV�RZQ
ULJKW�
6WRU\ERDUGHU� LV�EHWWHU�VXLWHG�WR�WKH�QHHGV�RI� WKH�LQGLYLGXDO�ILOPPDNHU

DQG� LV� VXIILFLHQWO\� IDVW� WR� EH� D� UHDOLVWLF� DOWHUQDWLYH� WR� FRQYHQWLRQDO
VWRU\ERDUGV�� 7KLV�� KRZHYHU�� LV� QRW� WUXH� RI� 'LUHFWRU�� ZKLFK� LV� PRUH
DSSURSULDWH� WR� WKH� DG� DJHQF\� RU� FRUSRUDWH� FRPPXQLFDWLRQ� GHSDUWPHQW
ZKHUH�D�IXOO�WLPH�XVHU�LV�WXUQLQJ�RXW�SUHVHQWDWLRQV�ZLWK�WKH�UHVRXUFHV�RI�D
GHSDUWPHQW� EHKLQG� KLP�� 5HDOLVWLFDOO\�� ERWK� SURJUDPV� ZRUN� EHVW� ZKHQ
XVHG�ZLWK�DGGLWLRQDO�KDUGZDUH�VXFK�DV�ODVHU�SULQWHUV�DQG�VFDQQHUV��DV�ZHOO
DV� DPSOH� PHPRU\� LQ� WKH� FRPSXWHU� DQG� YLGHR� RXWSXW� FDUGV�� 7KHVH
TXDOLILFDWLRQV�� OLNH� HYHU\WKLQJ� HOVH� LQ� WKLV� ILHOG�� DUH� WLHG� WR� WKH
WHFKQRORJ\��VR�ZH�FDQ�H[SHFW� WKDW�FRPSXWHU�VWRU\ERDUGLQJ�ZLOO�FRQWLQXH
WR�LPSURYH�UDSLGO\�

&$'�3URJUDPV
&$'�WHFKQRORJ\��FRPSXWHU�DLGHG�GHVLJQ�DQG�GUDIWLQJ��LV�ZHOO�HVWDEOLVKHG
LQ� HQJLQHHULQJ�� DUFKLWHFWXUDO�� JUDSKLF� DQG�PRWLRQ�SLFWXUH� VSHFLDO� HIIHFWV
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DSSOLFDWLRQV� DQG� LV�PDNLQJ� LQURDGV� LQWR� VHW� GHVLJQ� LQ� ILOP� DQG� WKHDWHU�
&$'� W\SH� WHFKQRORJ\� DQG� UHODWHG� UHQGHULQJ� DQG� GHVLJQ� SURJUDPV� DUH
UHVSRQVLEOH� IRU� WKH� KLJK�WHFK� JUDSKLFV� ZH� KDYH� EHHQ� LQXQGDWHG� E\� RQ
WHOHYLVLRQ� ORJRV� DQG� RSHQLQJ� FUHGLWV� IRU� VSRUWV� SURJUDPV� DQG� PDQ\
FRPPHUFLDOV��%DVLFDOO\�� &$'� SHUPLWV� D� GHVLJQHU� WR� FRQVWUXFW� D� ��'
SHUVSHFWLYH�YLHZ�RI�DQ\�REMHFW�KH�FDQ� LPDJLQH�� WKHQ�URWDWH� WKH�REMHFW� LQ
DQ\� GLUHFWLRQ�� ,I� WKH� REMHFW� LV� D� KRXVH� DQG� WKH� LQWHULRU� VSDFH� KDV� EHHQ
PDSSHG� RXW�� WKH� GHVLJQHU� FDQ� ³HQWHU´� WKH� IURQW� GRRU� DQG� PRYH� IUHHO\
WKURXJK� WKH� URRPV��VHHLQJ�RQ� WKH�FRPSXWHU�VFUHHQ�ZKDW�KH�ZRXOG�VHH� LI
WKH�KRXVH�ZHUH�UHDO��6LQFH���'�PRGHOV�RI�WKLV�W\SH�DUH�FRQVWUXFWHG�XVLQJ
DUFKLWHFWXUDO� SODQV� DQG� HOHYDWLRQV�� VLPSOLILHG�PRGHOV� DSSHDU� DV� RXWOLQHV
ZLWKRXW� FRQWLQXRXV� IRUP� RU� WH[WXUH�� +RZHYHU�� DOO� WKLV� FDQ� EH� DGGHG� VR
WKDW�HYHU\�GHWDLO�RI�DQ�LQWHULRU�VSDFH�FDQ�EH�UHQGHUHG�LQ�IXOO�FRORU��IURP
ZDOOSDSHU�DQG�IXUQLWXUH�WR�WKH�GLUHFWLRQ�RI�OLJKW�HQWHULQJ�D�VN\OLJKW�LQ�WKH
ODWH�DIWHUQRRQ��*LYHQ�WKLV�FDSDELOLW\��LW�LV�SRVVLEOH�WR�XVH�&$'�WHFKQRORJ\
WR� FRQVWUXFW� PRYLQJ� VKRWV� LQ� VHWV� WKDW� KDYH� QRW� \HW� EHHQ� EXLOW�� RU� DW
ORFDWLRQV�WKDW�DUH�WKRXVDQGV�RI�PLOHV�DZD\�EDVHG�RQ�ORFDWLRQ�SKRWRJUDSKV
DQG�PHDVXUHPHQWV��,Q�WKLV�UHVSHFW��&$'�LV�D�KLJKO\�DGYDQFHG�YHUVLRQ�RI
FDPHUD�DQJOH�SURMHFWLRQ�
%XW� HYHQ� DIWHU� WKHVH� WHFKQRORJLHV� SHQHWUDWH� WKH� PRYLH� ZRUN� SODFH�

WUDGLWLRQDO�PHGLXPV�OLNH�SDLQW��SHQFLO�DQG�LQN�ZLOO�VWLOO�EH�XVHG�VLQFH�WKHLU
SDUWLFXODU� WRQDO� DQG� HPRWLRQDO� UDQJHV� DUH� HDFK� XQLTXH� DQG� YDOXDEOH�
8OWLPDWHO\�� WKH� ILQLVKHG� GUDZLQJV�ZLOO� EH� VFDQQHG� LQWR� WKH� FRPSXWHU� WR
WDNH�DGYDQWDJH�RI�LWV�UHPDUNDEOH�DELOLW\�WR�PDQLSXODWH�DQ�LPDJH�LQ�GHHS
VSDFH�
7KH�SRWHQWLDO� IRU� WKLV� W\SH�RI� WHFKQRORJ\�IRU�PRWLRQ�SLFWXUH�GHVLJQ� LV

REYLRXV�� DQG� WKHUH� DUH� QHZ� FRPSXWHU� FRPSDQLHV� ZKR� DUH� DGDSWLQJ
H[LVWLQJ� SURJUDPV� WR� WKH� QHHGV� RI� WKH� SURGXFWLRQ� GHVLJQHU��$� OHDGHU� LQ
WKLV�DUHD�LV�,7�$/��D�&DOLIRUQLD�EDVHG�VRIWZDUH�DQG�KDUGZDUH�UHVHOOHU��,Q
�����,7$/�PDGH�SUHVHQWDWLRQV�WR�WKH�PRWLRQ�SLFWXUH�LQGXVWU\�LQWURGXFLQJ
&\EHU6SDFH��D�QHZ�FRQFHSW�LQ���'�GHVLJQ�DQG�SUHVHQWDWLRQ��&\EHUVSDFH�LV
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EHLQJ�GHYHORSHG�E\�$XWRGHVN��GHYHORSHU�RI�WKH�$FDGHP\�$ZDUG�ZLQQLQJ
SURJUDP��5HQGHUPDQ��DQG�D�PDMRU�GHYHORSHU�RI�RWKHU�&$'�SURGXFWV��2QH
LQQRYDWLRQ� RI� &\EHU6SDFH� LV� WKH� XVH� RI� VWHUHR� KHDG�PRXQWHG� GLVSOD\V�
ZKLFK� SHUPLW� WKH� ZHDUHU� WR� PRYH� DERXW� LQ� WKH� FRPSXWHU�JHQHUDWHG
XQLYHUVH�
$�UHODWHG�XVH�RI�WKLV�WHFKQRORJ\�KDV�EHHQ�GHYHORSHG�E\�WKH�GHVLJQHUV�DW

WKH� 'LVQH\� WKHPH� SDUN�� ([WUHPHO\� GHWDLOHG� VFDOHG� PRGHOV� RI� ULGHV� DUH
FRQVWUXFWHG� LQ� WKUHH� GLPHQVLRQV� DQG� WKHQ� UHFRUGHG� �SKRWRJUDSKHG�� E\� D
VSHFLDO�FRPSXWHU�ULJ��7KH�FRPSXWHU�LQWHUSUHWV�WKH�LQIRUPDWLRQ�DQG�PDNHV
WRSRJUDSKLFDO�SODQV�DQG�HOHYDWLRQV��FRPSOHWH�ZLWK�GLPHQVLRQV�
2QH�RI�WKH�PRVW�H[FLWLQJ�RI�WKH�QHZ�SURJUDPV�IRU�ILOPPDNHUV�LV�9LUWXV

:DON7KURXJK�� FUHDWHG� E\� WKH� 9LUWXV� &RUSRUDWLRQ�� 3URGXFW� OLWHUDWXUH
GHVFULEHV� WKLV� QHZ� JHQUH� RI� VRIWZDUH� DV� &$9�� FRPSXWHU�DLGHG
YLVXDOL]DWLRQ��7KH�GHVLJQHU�EHJLQV�E\�GUDZLQJ�D�SODQ�DQG�HOHYDWLRQ�RI�D
EXLOGLQJ� RU� ODQGVFDSH� LQ� WKH� SURJUDP�� ,Q� D� PDWWHU� RI� VHFRQGV� WKLV� LV
SURMHFWHG�LQWR�D� WKUHH�GLPHQVLRQDO�FRORU�GUDZLQJ�WKDW�FDQ�EH�EURXJKW�XS
IXOO� VFUHHQ�� 1RZ� KHUH
V� WKH� H[FLWLQJ� SDUW�� <RX� FDQ� HQWHU� WKH� WKUHH�
GLPHQVLRQDO� GUDZLQJ� LQ� UHDO� WLPH�� OLWHUDOO\� ZDONLQJ� LQ� DQG� DURXQG� WKH
URRP� RU� EXLOGLQJ� \RX� KDYH� GHVLJQHG�� <RX� FDQ� FKDQJH� \RXU� VSHHG�
GLUHFWLRQ� DQG� DQJOH� RI� YLHZ�ZKLOH�PRYLQJ� FRQWLQXRXVO\��<RX� FDQ�ZDON
LQWR�WKH�IXUQLVKHG�URRP�RI�D�KRXVH�DQG�WXUQ�WR�ORRN�RXW�WKH�ZLQGRZ�WR�VHH
D� FDU� LQ� WKH� GULYHZD\�� $V� \RX� PRYH� LQVLGH� WKH� URRP�� WKH� SHUVSHFWLYH
WKURXJK�WKH�ZLQGRZ�FKDQJHV�LQ�DFFRUGDQFH�ZLWK�\RXU�PRYHPHQW��,I�\RXU
KRXVH�LV�VHW�LQ�WKH�PLGGOH�RI�D�IXOO\�ZRUNHG�RXW�ODZQ�SODQ��\RX�FDQ�JR�WR�D
UHDU�ZLQGRZ�DQG�VHH�WKH�SRRO�\RX�GHVLJQHG��6WHSSLQJ�RXWVLGH��\RX�FDQ�JR
LQWR�WKH�SRRO�DQG�ORRN�EDFN�DW�WKH�KRXVH�IURP�D�YLHZSRLQW�MXVW�DERYH�WKH
ZDWHU�OHYHO�
2I�SDUWLFXODU� LQWHUHVW� WR� WKH� ILOPPDNHU� LV� WKDW� WKH�³OHQV�DQJOH´�RI� WKH

YLHZ�FDQ�EH�FKDQJHG�ZLWKLQ�D�ZLGH�UDQJH����PP�DQG����PP���7KLV�FDQ
EH�GRQH�LQ�D�PDWWHU�RI�VHFRQGV��&KDQJLQJ�WKH�GLPHQVLRQV�RI�WKH�URRPV�RQ
WKH� SODQ� LV� HTXDOO\� VLPSOH�� /HW
V� VD\� \RX� KDYH� MXVW� VWUROOHG� WKURXJK� WKH
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WKUHH� URRPV� RI� D� UDQFK� KRXVH� \RX� KDYH� GHVLJQHG��<RX� KDYH� VFRSHG� RXW
GR]HQV�RI�DQJOHV�EXW�ZRXOG�OLNH�WR�PDNH�WKH�OLYLQJ�URRP�ZLGHU��7R�PDNH
WKH� DGMXVWPHQW� DOO� \RX� KDYH� WR� GR� LV� UHWXUQ� WR� WKH� SODQ� DQG� DOWHU� WKH
GLPHQVLRQV�WR�PDNH�WKH����î����IW��URRP����î����IW��:KHQ�\RX�UHWXUQ�WR
WKH� SHUVSHFWLYH� YLHZ�� WKH� URRP� LV� UHQGHUHG� LQ� WKH� QHZ�GLPHQVLRQV�ZLWK
WKH� SHUVSHFWLYH� SURSHUO\� DGMXVWHG�� <RX� FDQ� DGG� D� ZLQGRZ� RU� PRYH
IXUQLWXUH�MXVW�DV�HDVLO\��&$9�WHFKQRORJ\�LV�D�PDMRU�EUHDNWKURXJK�DQG�LQ
WLPH�ZLOO�FHUWDLQO\�FKDQJH�WKH�ZD\�ILOPV�DUH�GHVLJQHG�

3URGXFWLRQ�0DQDJHPHQW
3URJUDPV� DUH� QRZ� DYDLODEOH� IRU� HYHU\� SKDVH� RI� WKH� SURGXFWLRQ� SURFHVV�
VFULSWLQJ��EXGJHWLQJ��VFKHGXOLQJ�DQG�WKH�FRGLQJ�DQG�RUJDQL]DWLRQ�RI�ILOP
IRU�SRVWSURGXFWLRQ��7KHVH�VHSDUDWH�SURJUDPV�FDQ�EH�WLHG�WRJHWKHU�VR�WKDW
VFHQH�QXPEHUV� LQ� WKH�VFULSW�ZLOO�FRUUHVSRQG� WR�VFULSW�QRWHV� WDNHQ�E\� WKH
FRQWLQXLW\�SHUVRQ�RQ�WKH�VHW�DQG�VHQW�WR�WKH�ODE�DQG�WKH�HGLWRU��6LPLODUO\�
EXGJHW�LQIRUPDWLRQ�FDQ�EH�WUDFNHG�UHODWLYH�WR�WKHVH�RWKHU�DFWLYLWLHV�
7KHVH�SURGXFWV�DUH�RQO\�D�VPDOO�VDPSOH�RI�WKH�FRPSXWHU�KDUGZDUH�DQG

VRIWZDUH�DYDLODEOH��7KH�����V�ZLOO�PRVW�FHUWDLQO\�EH�WKH�GHFDGH�ZKHQ�WKH
FRPSXWHU� EHFRPHV� VWDQGDUG� HTXLSPHQW� IRU� FRPPHUFLDO� GHVLJQHUV� DQG
DUWLVDQV� RI� DOO� W\SHV�� ,I� \RX
UH� FRQFHUQHG� WKDW� KDQGPDGH� ZRUN� ZLOO
GLVDSSHDU��FRQVLGHU� WKH�SHULRG�LQ�WKH�ODWH�QLQHWHHQWK�FHQWXU\�ZKHQ�PDQ\
SDLQWHUV�SUHGLFWHG�WKDW�SKRWRJUDSK\�ZRXOG�PDNH�WKHLU�FUDIW�REVROHWH��7KDW
RI�FRXUVH�GLGQ
W�KDSSHQ��DOWKRXJK�SKRWRJUDSK\�GLG�DOWHU� WKH�GLUHFWLRQ�RI
WKH�JUDSKLFV�DUWV��,�ZLOO�QRW�DUJXH�WKDW�LW�KDV�DOO�EHHQ�IRU�WKH�EHVW��EXW�LQ
WKH� ILQDO� DQDO\VLV�� LQGLYLGXDOV� RI� VNLOO� DQG� WDOHQW� DUH� DOZD\V� DW� ZRUN
FDUYLQJ�RXW� WKHLU�YLHZ�RI� WKLQJV�QR�PDWWHU�ZKDW� WRROV� WKH\�KDYH�WR�ZRUN
ZLWK�
$Q�DSSURSULDWH�ZD\�WR�HQG�WKLV�FKDSWHU�LV�ZLWK�DQ�H[WHQGHG�H[DPSOH�RI

YLVXDOL]DWLRQ� XVLQJ� WKH� VWRU\ERDUG� IURP�(PSLUH� RI� WKH� 6XQ�� 7KLV� LV� D
FRQWLQXDWLRQ�RI� WKH� VHYHUDO�SDQHOV�E\�SURGXFWLRQ� LOOXVWUDWRU�'DYLG� -RQDV
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LQFOXGHG� LQ� WKH� ODVW�FKDSWHU��$SSDUHQW� LQ�HYHU\�SDQHO� LV� -RQDV
�DELOLW\� WR
GHSLFW� MXVW� WKH� SUHFLVH�PRPHQW� LQ� WKH� DFWLRQ� WR� FRQYH\� WKH� HGLWLQJ� DQG
G\QDPLFV�RI�WKH�VKRWV�
,W� LV� FOHDU�� KRZHYHU�� WKDW� WKH� VWRU\ERDUG� VHUYHV� WR� FRQYH\� 6WHYHQ

6SLHOEHUJ
V� YLVXDO� VW\OH�� DQG� ILOPPDNHUV� IDPLOLDU� ZLWK� KLV� ZRUN� ZLOO
UHFRJQL]H� VRPH� RI� KLV� IDYRULWH� HIIHFWV�� )RU� LQVWDQFH�� WKH� UHIOHFWLRQ� RI
-LP
V�IDFH�LQ�WKH�LQWHULRU�FDU�ZLQGRZ�DSSHDUV�DV�D�VHPLWUDQVSDUHQW�LPDJH
WKURXJK�ZKLFK�ZH�FDQ�VHH� WKH�VFHQH�RXWVLGH� WKDW�-LP�LV� ORRNLQJ�DW��7KLV
VLPSOH�HIIHFW�FRPELQHV� WKH�VKRW�� UHYHUVH�VKRW�HGLWLQJ�SDWWHUQ� LQ�D�VLQJOH
VKRW�
7KH� VHTXHQFH� EHJLQV� PRPHQWV� DIWHU� WKH� ODVW� RQH� �SDJH� ����� ZKLFK

FRQFOXGHG�ZLWK�WKH�EHJLQQLQJ�RI�WKH�-DSDQHVH�LQYDVLRQ�RI�6KDQJKDL��2XU
QHZ� VWRU\ERDUG� EHJLQV� ZKHQ� -LP
V� SDUHQWV� OHDYH� WKH� KRWHO� DQG� WU\� WR
HVFDSH�WKH�FLW\�E\�FDU�
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KH� SURGXFWLRQ� F\FOH� IRU� D� ILOP� LV� OLNH� D� ORQJ� WUDLQ� SXOOLQJ� FDU
DIWHU�FDU�RI�HTXLSPHQW�DQG�SDVVHQJHUV��2QFH�WKH�WUDLQ�OHDYHV�WKH
VWDWLRQ²ZKLFK�LV�HTXLYDOHQW�WR�EHJLQQLQJ�SULQFLSDO�SKRWRJUDSK\
RQ� D� ILOP²FKDQJHV� LQ� WKH� VFKHGXOH� DUH� DOPRVW� LPSRVVLEOH� WR
PDNH��7KH�RQO\�WLPH�D�GLUHFWRU�LV�IUHH�WR�DOWHU�WKH�GLUHFWLRQ�RI�D
ILOP� ZLWKRXW� SHQDOW\� LV� EHIRUH� FRQVLGHUDEOH� PRQH\� DQG

SHUVRQQHO� DUH� FRPPLWWHG�� ,Q� JHQHUDO�� WKLV� LV� WKH� WLPH� ZKHQ� RQO\� WKH
GLUHFWRU��SURGXFHU��VFUHHQZULWHU�DQG�SURGXFWLRQ�GHVLJQHU�DUH�DW�ZRUN�RQ�D
SURMHFW��$W�WKLV�SRLQW��WKH�GLUHFWRU�PXVW�UHO\�RQ�YLVXDOL]DWLRQ�WR�GHWHUPLQH
WKH�SURGXFWLRQ�GHFLVLRQV� WKDW�ZLOO� EH� LQFUHDVLQJO\�GLIILFXOW� WR� FKDQJH� DV
VKRRWLQJ�DSSURDFKHV��-XVW�DV� LPSRUWDQW�IRU�DQ\�GLUHFWRU� LV�XQGHUVWDQGLQJ
KRZ�WR�LQWHJUDWH�\RXU�SHUVRQDO�YLVXDOL]DWLRQ�VNLOOV� LQWR�WKH�FROODERUDWLYH
SURFHVV�RI�WKH�SURGXFWLRQ�F\FOH�
0RUH� WKDQ� DQ\WKLQJ� HOVH�� OLYH�DFWLRQ� ILOP� LV� XQSUHGLFWDEOH�� 7KLV� LV� D

FUHDWLYH�YLUWXH�DQG�D�ORJLVWLFDO�OLDELOLW\²D�YLUWXH�LQ�WKDW�WKH�XQH[SHFWHG�LV
H[FLWLQJ�IRU�WKH�DUWLVW�DQG�XOWLPDWHO\�WKH�DXGLHQFH��D�OLDELOLW\�EHFDXVH�WKH
H[SHQVH� DQG� FRPSOH[LW\� RI� ILOPPDNLQJ� FDQ� EHFRPH� D� WUHPHQGRXV
REVWDFOH�ZKHQ� WKLQJV�GR�QRW�JR� DV�SODQQHG��9LVXDOL]DWLRQ� LV� RQH�ZD\� WR
UHGXFH�WKH�REVWDFOHV�HYHQ�LI�WKH�ILOPPDNHU�WDNHV�KLV�ZRUN�WR�WKH�HGJH��%\
GHYHORSLQJ� LGHDV� DQG� SODQQLQJ� WKHLU� H[HFXWLRQ� EHIRUH� VKRRWLQJ�� WKH
ILOPPDNHU�LV�DEOH�WR�IUHH�KLV�WLPH�DQG�DWWHQWLRQ�VR�WKDW�KH�FDQ�UHVSRQG�WR
WKH� XQH[SHFWHG� RSSRUWXQLWLHV� WKDW� DULVH� WKURXJKRXW� SURGXFWLRQ� IURP� WKH
ILUVW�GD\V�RI�ZULWLQJ�WR�WKH�ILQDO�FXW�
)HDWXUH� ILOP� SURGXFWLRQ� VFKHGXOHV�� ZKHWKHU� LQGHSHQGHQW� RU

PDLQVWUHDP�� DUH� UHODWLYHO\� VLPLODU�� WKRXJK� WKH� VSHFLILF� VFKHGXOH� DQG
FUHDWLYH� DVVLJQPHQWV� YDU\� ZLWK� WKH� SURMHFW� DQG� WKH� DPRXQW� RI
LQYROYHPHQW� WKH�GLUHFWRU�KDV� LQ� WKH�YLVXDOL]DWRQ�SURFHVV�� ,Q�JHQHUDO�� WKH
GLUHFWRU�LV�UHVSRQVLEOH�IRU�WKH�YLVXDO�GHFLVLRQV�WKDW�GHWHUPLQH�VWDJLQJ�DQG
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FDPHUD� VHWXS�� 7KH� WKHDWULFDO� HQYLURQPHQW� RI� WKH� ILOP�� LQFOXGLQJ� VHW�
FRVWXPH�DQG�SURS�GHVLJQ��LV�WKH�UHVSRQVLELOLW\�RI�WKH�SURGXFWLRQ�GHVLJQHU
JXLGHG�E\�WKH�GLUHFWRU
V�RYHUDOO�FRQFHSWXDO�DQG�WKHPDWLF�SODQ�
0RVW� LPSRUWDQWO\�� D� ILOPPDNHU� VKRXOG� GHYLVH� KLV� RZQ� PHWKRG� RI

ZRUNLQJ�WR�LPSOHPHQW�KLV�SDUWLFXODU�VNLOOV�DQG�VWUHQJWKV��7KDW
V�ZK\�WKLV
FKDSWHU� SUHVHQWV� WKH� SURGXFWLRQ� F\FOH� DV� D� IOH[LEOH� IUDPHZRUN� WKDW
ILOPPDNHUV�FDQ�DGDSW�WR�WKHLU�LQGLYLGXDO�QHHGV��,W�LV�DOVR�D�SUDFWLFDO�JXLGH
WR� WKH� FUHDWLYH�SURFHVV�� VLQFH� ILOPPDNLQJ� LV� D� VXSUHPHO\�SUDFWLFDO� FUDIW
�HYHQ�WKRXJK�D�OLWWOH�LPSUDFWLFDOLW\�PD\�EH�D�ILOPPDNHU
V�JUHDWHVW�DVVHW��
9LVXDOL]DWLRQ� ZRUNV� LQ� WZR� ZD\V�� ILUVW�� DV� D� SURFHVV� RI� LQFOXVLRQ� LQ

ZKLFK�WKH�VXEMHFW�RI�D�ILOP�LV�H[SORUHG�DQG�LGHDV�DUH�FROOHFWHG�DQG�VWRUHG
DZD\��DQG�VHFRQGO\��DV�D�SURFHVV�RI�VLPSOLILFDWLRQ�DV�WKH�YLVLRQ�LV�KRQHG�
OHDYLQJ�RQO\�WKH�EHVW�DQG�PRVW�SHUWLQHQW�LGHDV��:KHWKHU�\RXU�SURMHFW�LV�D
ELJ�EXGJHW� IHDWXUH� RU� D� VPDOO� LQGHSHQGHQW� ILOP�� WKHVH� WZR� W\SHV� RI
YLVXDOL]DWLRQ�FDQ�EH�DGDSWHG�WR�WKH�ILYH�SKDVHV�RI�SUHSURGXFWLRQ�

6FULSWZULWLQJ

3URGXFWLRQ�'HVLJQ

6FULSW�$QDO\VLV

&LQHPDWRJUDSK\

5HKHDUVDO
7KH�WLPH�DOORFDWHG�WR�HDFK�RI�WKHVH�FDWHJRULHV�YDULHV�ZLWK�WKH�W\SH�RI�ILOP
DQG�WKH�EXGJHW��)RU�LQVWDQFH��DQ�DFWLRQ�SLFWXUH�UHTXLUHV�PRUH�GHVLJQ�WLPH
WKDQ�D�VPDOO�GUDPDWLF�ILOP��7KHUH�LV�DOVR�WKH�TXHVWLRQ�RI�GLVWULEXWLRQ�DQG
PDUNHW��$Q\�PDMRU�UHOHDVH� WKDW�ZLQGV�XS� LQ� WKH� ORFDO�FLQHSOH[� LV�D� IXOO\
EXGJHWHG�XQLRQ�ILOP�ZLWK�DQ�DPSOH��LI�QRW�GLVWHQGHG��EXGJHW�DQG�DW�OHDVW
RQH�IXOO�\HDU�RI�SURGXFWLRQ�WLPH�IURP�WKH�WLPH�WKH�SURMHFW�LV�JUHHQ�OLJKWHG
WR� LWV� WKHDWULFDO� UHOHDVH�� ,QGHSHQGHQW� ILOPPDNHUV� ZRUNLQJ� RXWVLGH� WKH
+ROO\ZRRG�V\VWHP�PDNH�GR�ZLWK�IHZHU�UHVRXUFHV��SDUWLFXODUO\�LQ�WKH�DUHD
RI� SURGXFWLRQ� GHVLJQ�� )RU� WKHLU� WURXEOH� WKH\� JDLQ� D� JUHDW� GHDO� RI� GLUHFW
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H[SHULHQFH� LQ� HYHU\� DVSHFW� RI� WKH� ILOPPDNLQJ� FUDIW� DQG� D� PHDVXUH� RI
IUHHGRP�PDQ\�VWDU�GLUHFWRUV�HQY\�
)RUPHU�QRYHOLVW�DQG�VKRUW�VWRU\�ZULWHU��-RKQ�6D\OHV��HDUQHG�WKH�PRQH\

WR� GLUHFW�� ZULWH� DQG� SURGXFH� KLV� SHUVRQDO� ZRUN��7KH� 5HWXUQ� RI� WKH
6HFDXFXV�6HYHQ��E\�ZULWLQJ�ZLWW\��ORZ�EXGJHW�KRUURU�ILOPV��:RUNLQJ�RQ�D
VKRHVWULQJ� EXGJHW�� KH� HGLWHG� WKH� ILOP� KLPVHOI� ZLWKRXW� DQ\� SULRU
H[SHULHQFH�� 7KLV� W\SH� RI� KDQGV�RQ� H[SHULHQFH� LV� ZRUWK� DQ\� QXPEHU� RI
VHVVLRQV�ZLWK�D�SURIHVVLRQDO�HGLWRU�GRLQJ�WKH�ZRUN�IRU�\RX��0DQ\�RI� WKH
ILOP�VFKRROWUDLQHG�ILOPPDNHUV�WRGD\�KDYH�OHDUQHG�WKHLU�FUDIW�WKLV�ZD\�DQG
XQGHUVWDQG� WKH� ILOPPDNLQJ� SURFHVV� IURP� VFULSW� WR� UHOHDVH� SULQW�� 7KLV
DORQH�GRHV�QRW�PDNH�D�JUHDW�ILOPPDNHU��EXW�ZKDWHYHU�RWKHU�TXDOLWLHV�DUH
QHFHVVDU\��WKH\�DUH�EHWWHU�VHUYHG�E\�D�IXOO�NQRZOHGJH�RI�WKH�FUDIW�

3+$6(�21(��6&5,37:5,7,1*
7KH�VFUHHQSOD\�KDV�UHPDLQHG�D�UHPDUNDEO\�FRQVLVWHQW�IRUP��IROORZLQJ�WKH
GLYLVLRQ�RI�ODERU�PRGH�RI� VWXGLR�SURGXFWLRQ�E\�VHSDUDWLQJ�QDUUDWLYH�DQG
YLVXDO�HOHPHQWV��)RU�DOO�WKH�JRRG�UHDVRQV�WKDW�FDQ�EH�JLYHQ�IRU�IROORZLQJ
WKLV�DFFHSWHG�SUDFWLFH��LQ�WKH�ILQDO�DQDO\VLV�WKHUH�DUH�QR�KDUG�DQG�IDVW�UXOHV
IRU�KRZ�D�VFUHHQSOD\�VKRXOG�EH�FRPSRVHG�RU�LWV�IXQFWLRQ�LQ�WKH�PDNLQJ�RI
D�ILOP�
7KH�IROORZLQJ�TXRWH�IURP�'DYLG�%\UQH
V�LQWURGXFWLRQ�WR�KLV�SXEOLVKHG

VFUHHQSOD\� DQG� VWRU\ERDUGV� IRU� WKH� ILOP��7UXH� 6WRULHV�� LV� D� JRRG
GHVFULSWLRQ�RI� WKH�ZD\� LQ�ZKLFK� WKH�YLVXDOL]DWLRQ� DQG�ZULWLQJ�SURFHVVHV
FDQ�EH�FRPELQHG�

7KH�ZD\�WKLV�ILOP�IUDPHZRUN�ZDV�FRQVWUXFWHG�ZDV�LQVSLUHG�D�OLWWOH�ELW�E\
P\�ZRUN�ZLWK�5REHUW�:LOVRQ��E\�KLV�ZRUNLQJ�SURFHVV��+H�RIWHQ�EHJLQV
ZRUN�RQ�D�WKHDWHU�SLHFH�ZLWK�PDLQO\�YLVXDO�LGHDV�DQG�WKHQ�OD\HUV�WKH�VRXQG
DQG�GLDORJXH�RQ�WRS�RI�WKDW��,�XVHG�D�VLPLODU�PHWKRG��,�FRYHUHG�D�ZDOO�ZLWK
GUDZLQJV��PRVW�RI�WKHP�UHSUHVHQWLQJ�HYHQWV�WKDW�FRXOG�WDNH�SODFH�LQ�RQH
WRZQ��7KHQ�,�UHRUGHUHG�WKH�GUDZLQJV��DJDLQ�DQG�DJDLQ��XQWLO�WKH\�VHHPHG
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WR�KDYH�VRPH�VRUW�RI�IORZ��0HDQZKLOH�,�DVVLJQHG�WKH�FKDUDFWHUV�LQVSLUHG�E\
WKH�WDEORLG�QHZVSDSHU�DUWLFOHV�WR�WKH�SHRSOH�UHSUHVHQWHG�LQ�WKH�GUDZLQJV�

7KLV� DSSURDFK� LV� YHU\� SHUVRQDO� DQG� LV� GHSHQGHQW� RQ� WKH� IDFW� WKDW�%\UQH
ZDV� WKH�SULQFLSDO�ZULWHU� DQG� WKH�GLUHFWRU�RI�7UXH�6WRULHV��+LV�VFULSW�ZDV
QRW�ZULWWHQ�LQ�D�VW\OH�LQWHQGHG�WR�FRQYLQFH�D�VWXGLR�WR�EX\�WKH�SURMHFW��VR
KH� ZDV� IUHH� WR� FRPSRVH� KLV� VWRU\� LQ� D� ZD\� WKDW� ZDV� PRUH� FLQHPDWLF�
SXWWLQJ� YLVXDO� DQG� YHUEDO�PDWHULDO� RQ� DQ� HTXDO� EDVLV�� 7KH� ILOP� LV� QRW� D
FRQYHQWLRQDO�QDUUDWLYH� �E\�+ROO\ZRRG� VWDQGDUGV��� DQG� WKLV� LV� DV�PXFK�D
UHVXOW�RI�WKH�FRPSRVLWLRQDO�PHWKRG�DV�WKH�FDXVH�RI�LW��2EVHUYDWLRQ�LV�WKH
NH\�ZRUG��7KURXJKRXW�WKH�PDNLQJ�RI�7UXH�6WRULHV��%\UQH�VRXJKW�PDWHULDO
WKDW�ZDV�VWURQJO\�UHSRUWRULDO�DQG�SODFHG�LW�LQ�KLV�VW\OL]HG�IUDPHZRUN��7KH
SRLQW� LV� WKDW� WKH� WUDGLWLRQDO� DSSURDFK� WR� VFUHHQZULWLQJ�� LQ� ZKLFK� ZRUGV
SUHFHGH�WKH�LPDJH��LV�QRW�WKH�RQO\�ZD\�WR�ZULWH�D�VFULSW��2Q�SDJH�����DUH
VRPH�RI� WKH�VWRU\ERDUG�SDQHOV�GUDZQ�E\�'DYLG�%\UQH� WKDW�KHOSHG�VKDSH
WKH�VFUHHQSOD\�

0HPRU\�DQG�5HVHDUFK
7KH�ILOPPDNHU�ZKR�ZULWHV�KLV�RZQ�VFULSWV�FDQ�NHHS�D�ILOH�RU�VFUDSERRN�RI
LPDJHV�IRU�HDFK�VFHQH�GXULQJ�FRPSRVLWLRQ��7KLV�PDWHULDO�FDQ�EH�XVHG�DV
UHIHUHQFH� WR� VSHFLILF� ORFDWLRQV� RU�� LQ� D� PRUH� JHQHUDO� VHQVH�� WR� HYRNH
PHPRULHV�DQG�IHHOLQJV��7KLV�LV�XVHIXO�LQ�GHYHORSLQJ�WKH�GUDPDWLF�FRQWHQW
RI� WKH� VWRU\� DQG� ODWHU� DV� VRXUFH� PDWHULDO� IRU� GHVLJQ� LGHDV� GXULQJ
SUHSURGXFWLRQ�
)RU�H[DPSOH��LI�D�VWRU\�LQYROYHV�FKLOGUHQ��SKRWRV�RI�D�FKLOG
V�EHGURRP

ZLOO�FRQWDLQ� LGHDV�DQG� LPDJHV� WKDW�ZLOO�FRQYH\� WKDW�ZRUOG� LQ�D�ZD\� WKDW
ZRUGV�LQ�D�VFULSW�FDQQRW��7KH�SLFWXUHV�GR�QRW�KDYH�WR�UHSUHVHQW�VKRWV�WKDW
WKH�ILOPPDNHU�H[SHFWV�WR�XVH�LQ�WKH�ILOP��EXW�FDQ�EH�XVHG�WR�FRPPXQLFDWH
WKH� VSLULW� DQG� WRQH� RI� D� VFHQH� WR� WKH� SURGXFWLRQ� GHVLJQHU� RU
FLQHPDWRJUDSKHU��6KRWV�RI�D�FKLOG
V�WR\�ER[��SRVWHUV�RQ�D�EHGURRP�ZDOO�RU
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WKH� JHQHUDO� FKDRV� RI� D� ER\
V� FORVHW� ZLOO� FRQWDLQ� GHWDLOV� WKDW� DUH� HDVLO\
IRUJRWWHQ� ZLWKRXW� WKH� SKRWRJUDSKLF� UHFRUG�� :ULWHUV� RIWHQ� GHYHORS� EDFN
VWRULHV��RU�ELRJUDSKLHV��IRU�WKHLU�FKDUDFWHUV�WKDW�GHVFULEH�WKHLU�OLYHV�EHIRUH
WKH� WLPH� IUDPH� SUHVHQWHG� LQ� WKH� VWRU\�� %\� FUHDWLQJ� IXOO\� URXQGHG
FKDUDFWHUV� ZLWK� SDVWV�� ZULWHUV� FDQ� FUHDWH� WKH� SUHVHQW� PRUH� HDVLO\�
SUHGLFWLQJ�LQ�D�VHQVH�WKH�EHKDYLRU�RI�FKDUDFWHUV�ZKRVH�KLVWRU\�WKH\�NQRZ�
3KRWRJUDSKV��SLFWXUHV�IURP�PDJD]LQHV��QHZVSDSHU�KHDGOLQHV��SRVWFDUGV�RU
D�SDJH�SKRWRFRSLHG�IURP�D�KLJK�VFKRRO�\HDUERRN�FDQ�IRUP�D�YLVXDO�EDFN
VWRU\��7KHVH�UHDO�OLIH�GHWDLOV�ZLOO�KHOS�\RX�LPDJLQH�WKH�JULW�DQG�WH[WXUH�RI
\RXU� VWRU\� GXULQJ� WKH� ORQJ�KRXUV� VSHQW� LQ� IURQW� RI� D� W\SHZULWHU� RU�ZRUG
SURFHVVRU�
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'DYLG�%\UQH�PDGH� GUDZLQJV� OLNH� WKHVH� WR� GHYHORS� KLV� VFULSW� IRU� WKH
PRYLH�7UXH�6WRULHV�

&RQQHFWLRQV
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2QH� WULHG� DQG� WUXH�PHWKRG�RI� RUJDQL]LQJ� WKH� VWUXFWXUH�RI� D� VFULSW� LV� WKH
LQGH[�FDUG�OD\RXW��5RZV�RI�FDUGV��HDFK�UHSUHVHQWLQJ�D�VFHQH�LQ�D�VWRU\��DUH
GLVSOD\HG�RQ�D�EXOOHWLQ�ERDUG��7KLV�SHUPLWV� WKH�ZULWHU� WR�VHH� WKH�RYHUDOO
VWUXFWXUH�DOO�DW�RQH�WLPH��$�VLPLODU�OD\RXW�FDQ�EH�PDGH�XVLQJ�LPDJHV�WR�JR
DORQJ�ZLWK� HDFK� VFHQH��7KH� LPDJHV�\RX� ILQG� FDQ�EH� DQ\�NLQG�RI�SLFWXUH
WKDW�VHWV�WKH�WRQH�DQG�VSLULW�RI�WKH�VFHQH��<RX�PLJKW�XVH�D�'DYLG�+RFNQH\
SDLQWLQJ�RU�D�3RODURLG�\RX�KDYH�PDGH�RI� IULHQGV�DW� WKH�EHDFK�RU�D�����
FRYHU� RI�%R\
V�/LIH�� ,I� LW� VWLPXODWHV�RWKHU� LPDJHV�DQG�IHHOLQJV� WKDW�EULQJ
WKH�VFHQH�WR�PLQG��LW
V�GRLQJ�WKH�MRE�
$�VLPLODU�WHFKQLTXH�XVHV�LPDJHV�WKDW�UHSUHVHQW�WKH�LGHD�RI�D�VFHQH�IURP

\RXU�VFULSW��EXW�QRW�WKH�VSHFLILF�ORRN�RI�WKH�VFHQH�LWVHOI��-RKQ�+XVWRQ�XVHG
WKLV� LQGLUHFW� W\SH� RI� FRPPXQLFDWLRQ� ZKLOH� JLYLQJ� .DWKDULQH� +HSEXUQ
GLUHFWLRQ� LQ�7KH�$IULFDQ�4XHHQ��'LVVDWLVILHG�ZLWK�KHU� FRQFHSWLRQ�RI� WKH
UROH�RI�5RVLH��WKH�VSLQVWHU�PLVVLRQDU\��KH�VXJJHVWHG�WKDW�+HSEXUQ�SOD\�WKH
UROH� DV� LI� VKH�ZHUH�(OHDQRU�5RRVHYHOW��7KLV�ZDV� IDU�PRUH�XVHIXO� DGYLFH
WKDQ�OHQJWK\�FRQYHUVDWLRQV�VHDUFKLQJ�IRU�ZD\V�WR�PDNH�DQ�LQGLYLGXDO�OLQH
RU� JHVWXUH� IXQQ\��$� SLFWXUH� RU� SKRWRJUDSK� FDQ� EH� DQ� HTXDOO\� HYRFDWLYH
ZD\� RI� GHVFULELQJ� WKH� WRQH� DQG� DWPRVSKHUH� RI� D� VFHQH�� )RU� LQVWDQFH�� LI
\RXU� VFULSW� FRQWDLQV� WZR� PHQ� LQ� D� PLG�ZHVWHUQ� EDU� LQ� WKH� ����V�� D
SKRWRJUDSK�RI�WKH�VHOHFWLRQV�RQ�D�MXNHER[�IURP�WKDW�WLPH�DQG�UHJLRQ�ZLOO
VHW�WKH�PRRG�LQ�D�ZD\�D�VFULSW�FRXOG�QRW�

6RXQG�DQG�0XVLF
9LVXDOL]DWLRQ� LVQ
W� MXVW� LPDJHV�� VRXQG� DQG� PXVLF� DUH� DOVR� SDUW� RI� WKH
SURFHVV� EHFDXVH� WKH\� HOLFLW� LPDJHV�� 0DQ\� ILOPPDNHUV� ,� NQRZ� ZULWH� WR
PXVLF��7KLV�KHOSV� WKHP�YLVXDOL]H� WKH�PRRG�DQG�WHPSR�RI�D�VFHQH��6RPH
ILOP�HGLWRUV�FXW�VHTXHQFHV�WR�PXVLF�WKH\�KDYH�VHOHFWHG�HYHQ�WKRXJK�LW�ZLOO
EH�UHSODFHG�E\�DQ�RULJLQDO�VFRUH�ODWHU�RQ�
0XVLF�LV�DOVR�DQ�H[FHOOHQW�ZD\�RI�FRPPXQLFDWLQJ�WKH�UK\WKP�DQG�SDFH

RI�D�VFHQH�WR�WKH�SURGXFWLRQ�GHVLJQHU�RU�HGLWRU��7KLV�ZRUNV�HYHQ�LI�\RX�GR
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QRW� DQWLFLSDWH� XVLQJ� PXVLF� LQ� WKH� VFHQH�� $� FLQHPDWRJUDSKHU� DQG
SURGXFWLRQ�GHVLJQHU�PD\�LQVWDQWO\�JUDVS�WKH�IHHOLQJ�DQG�HYHQ�WKH�FXWWLQJ
SODQ�\RX
UH�DIWHU�IURP�\RXU�FKRLFH�RI�PXVLF��&RXOG�6WDQOH\�.XEULFN�KDYH
IRXQG�D�EHWWHU�GHVFULSWLRQ�RI�KRZ�WKH�RSHQLQJ�VSDFH�VHTXHQFH�LQ�������$
6SDFH� 2G\VVH\� ZDV� WR� ORRN� WKDQ� WKH� 6WUDXVV� ZDOW]� WKDW� XOWLPDWHO\
DFFRPSDQLHG�WKH�ODQJXRURXV�PRYHPHQWV�RI�WKH�VSDFHFUDIWV"
6RXQG�HIIHFWV�DUH�DOVR�YDOXDEOH��DQG�WKH�VWUHHW�WUDIILF�DQG�HFKR�RI�D�IDU

DZD\� VLUHQ� FDQ� KHOS� FRQMXUH� LPDJHV� RI� FLW\� VWUHHWV� IRU� D� ZULWHU� W\SLQJ
DZD\� LQ� KLV� VXEXUEDQ� KRPH�� &DVVHWWH� UHFRUGHUV� DUH� VR� VPDOO� DQG
OLJKWZHLJKW� QRZDGD\V� WKDW� LW
V� HDV\� WR� FDUU\� RQH� DURXQG� WR� FDSWXUH
UHJLRQDO�DFFHQWV��VQDWFKHV�RI�GLDORJXH��RIILFH�VRXQGV�RU�WKH�VXPPHU�KXP
RI�WKH�ZRRGV��$Q�DFWRU�ZRXOG�FDOO�WKHVH�VRXQGV�VHQVH�PHPRU\�FXHV��DQG
RQH� SDUW� RI� OHDUQLQJ� KRZ� WR� DFW� LV� WR� KHLJKWHQ� RQH
V� VHQVLWLYLW\� WR� WKH
ZRUOG�WKURXJK�REVHUYDWLRQ��)LOPPDNHUV�VKRXOG�GR�WKH�VDPH�WKLQJ�

$�9LVXDO�6NHWFKERRN
6LQFH� D� ILOPPDNHU� PXVW� WXUQ� REVHUYDWLRQ� LQWR� LPDJHV� DQG� VRXQGV�
VSHQGLQJ�WLPH�ORRNLQJ�WKURXJK�WKH�YLHZILQGHU�RI�D�FDPHUD�LV�RQH�ZD\�KH
FDQ�KRQH�KLV�VNLOOV��)RU�PH��ILOPPDNLQJ�LV�D�FRPPLWPHQW�WR�GLVFRYHULQJ
KRZ�H[SHULHQFH�FDQ�EH�WUDQVIRUPHG�LQWR�LPDJHV��%HLQJ�EHKLQG�WKH�FDPHUD
LV�D�QHFHVVLW\��VR�,
P�DOZD\V�VXUSULVHG�KRZ�LQIUHTXHQWO\�VRPH�ILOPPDNHUV
VKRRW�ILOPV�RQ�WKHLU�RZQ��6XSHU���FDPHUDV��FDPFRUGHUV��FDVVHWWH�UHFRUGHUV
DQG�VWLOO�FDPHUDV�IRU�DOO�EXGJHWV�DUH�VR�FRQYHQLHQW�WR�XVH�WKDW�D�ILOPPDNHU
KDV�QR�H[FXVH� IRU�QRW�JHWWLQJ�RXW� LQ� WKH� UHDO�ZRUOG� WR�SUDFWLFH�KLV�FUDIW�
7KH�VRXQGV�DQG�LPDJHV�UHFRUGHG�FDQ�VHUYH�DV�UHVHDUFK��EXW�DUH�DOVR�XVHIXO
H[HUFLVHV� IRU� VKDUSHQLQJ� \RXU� H\H��$SDUW� IURP� DQ\� SUDFWLFDO� YDOXH� WKH\
PD\�KDYH�� LPDJH�VNHWFKHV�DUH�DQ�HQG� LQ� WKHPVHOYHV��GRFXPHQWV�RI�\RXU
ZD\�RI�VHHLQJ�DQG��PRVW�LPSRUWDQWO\��RI�WKH�WKLQJV�VHHQ�

3+$6(�7:2�
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352'8&7,21�'(6,*1
:KLOH� VFULSWZULWLQJ�DQVZHUV�PDQ\�RI� WKH�³ZKDW´�TXHVWLRQV�RI� WKH� VWRU\�
SURGXFWLRQ�GHVLJQ�DQVZHUV�WKH�³ZKHUH´�DQG�³KRZ´�TXHVWLRQV�RI�H[HFXWLRQ�
7KH�YLVXDO�DQG�DXUDO�UHVHDUFK�WKDW� WKH�ILOPPDNHU�JDWKHUHG�ZKLOH�ZULWLQJ
EHFRPHV� UDZ� PDWHULDO� IRU� WKH� SODVWLF� HOHPHQWV� RI� ILOP� GHVLJQ��$OO� WKH
XQFRQQHFWHG�SLFWXUHV�DQG�VRXQGV� WKDW� WKH� ILOPPDNHU�DFFXPXODWHG� LQ�KLV
VNHWFKERRNV�FDQ�QRZ�KHOS� WR�HVWDEOLVK� WKH�PRRG�DQG�DWPRVSKHULF�GHWDLO
RI�WKH�DFWXDO�ILOP�
,Q� UDUH� FDVHV�� VXFK� DV� H[WUHPHO\� ORZ�EXGJHW� RU� DQLPDWHG� ILOPV�� D

ILOPPDNHU� ZLOO� GR� KLV� RZQ� GHVLJQ� ZRUN�� EXW� PRVW� RI� WKH� WLPH� KH
FROODERUDWHV� ZLWK� D� SURGXFWLRQ� GHVLJQHU�� 7KH� ILOPPDNHU� EHJLQV� WKH
SUHSURGXFWLRQ� SURFHVV� E\� KDYLQJ� FRQIHUHQFHV� ZLWK� KLV� SURGXFWLRQ
GHVLJQHU�� H[SODLQLQJ� HDFK� VFHQH� RI� WKH� VFULSW� DV� KH� VHHV� LW�� ,I� WKH
ILOPPDNHU� KDV� UHVHDUFKHG� KLV� PDWHULDO� ZKLOH� ZULWLQJ�� KH� DOUHDG\� KDV� D
JUHDW�GHDO�RI�PDWHULDO�IRU�WKH�GHVLJQHU�WR�ORRN�DW�

6FULSW�%UHDNGRZQ
)LOPPDNHUV�IUHTXHQWO\�VSHQG�DV�PXFK�WLPH�ILQGLQJ�ZD\V�WR�VKRRW�WKLQJV
HFRQRPLFDOO\�DV� WKH\�GR�SHUIHFWLQJ� WKH�GUDPDWLF�DQG�YLVXDO�HOHPHQWV�RI
WKHLU� ILOPV��3URIHVVLRQDOV� LQ� IHDWXUH� ILOPV� DUH� VR� DFFXVWRPHG� WR� KHDULQJ
WKH� PHWHU� UXQQLQJ� WKDW� WKH\� DUH� RIWHQ� XQDZDUH� RI� KRZ� PDQ\� FUHDWLYH
RSWLRQV� WKH\� GR� QRW� FRQVLGHU� EHFDXVH� RI� FRVW��%XW� FRQWUDU\� WR�ZKDW� \RX
PLJKW� WKLQN�� WKH� EXGJHW� GRHV� QRW� DOZD\V� WDNH� SUHFHGHQFH� RYHU� FUHDWLYH
FRQFHUQV��DQG�ILOPV�GR�JR�RYHU�EXGJHW�EHFDXVH�WKH�SURGXFHU��GLUHFWRU�DQG
VRPHWLPHV�HYHQ�WKH�ILQDQFLQJ�HQWLW\�IHHO�WKDW�VSHQGLQJ�PRUH�PRQH\�ZLOO
LPSURYH�WKH�SLFWXUH��7KLV��KRZHYHU��LV�QRW�GRQH�ZLWKRXW�SDLQ�RU�SHQDOW\�
$W�WKH�EHJLQQLQJ�RI�WKH�SUHSURGXFWLRQ�SURFHVV�WKH�DVVLVWDQW�GLUHFWRU�DQG

SURGXFWLRQ�PDQDJHU� ZLOO� GR� D� VFULSW� EUHDNGRZQ�� ZKLFK� LV� HVVHQWLDOO\� D
ORJLVWLFDO�DQG�ILQDQFLDO�IRUHFDVW�RI�WKH�ILOP��7KH�EUHDNGRZQ�DVNV�WKH�EDVLF
TXHVWLRQV�� +RZ� ORQJ� ZLOO� LW� WDNH� DQG� KRZ� PXFK� ZLOO� LW� FRVW"� 7KH
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EUHDNGRZQ�ZLOO�FKDQJH�DV� WKH�FUHDWLYH� WHDP�ZRUNV�RXW� WKH�VSHFLILF�SODQ
IRU�WKH�ILOP��EXW�WKH�WRWDO�FRVW�ZLOO�UHPDLQ�WKH�VDPH�DQG�DQ�LQFUHDVH�LQ�RQH
DUHD�RI�SURGXFWLRQ�ZLOO�PHDQ�D�GHFUHDVH�LQ�VRPH�RWKHU�FDWHJRU\�
7KH� VFULSW� EUHDNGRZQ� DQG�SURGXFWLRQ� VFKHGXOH� DUH� WKH� EHVW� DUJXPHQW

IRU�YLVXDOL]DWLRQ��,Q�DOPRVW�HYHU\�FDVH��ILOPV�DUH�VKRW�RXW�RI�FRQWLQXLW\�WR
VDYH� PRQH\�� 7KLV� LV� WKH� ORJLF� WKDW� GHWHUPLQHV� WKH� EUHDNGRZQ�� XVH� DQ\
DFWRU�� VHW�� ORFDWLRQ� RU� RWKHU� UHVRXUFH� DV�PXFK� DV� SRVVLEOH� RQ� DQ\� JLYHQ
GD\�� 6LQFH� DFWRUV� DUH� SDLG� D� GD\� UDWH�� LW� LV� YHU\� LQHIILFLHQW� WR� EULQJ� DQ
DFWRU�WR�WKH�VHW�WR�UHFLWH�D�IHZ�OLQHV�RI�GLDORJXH�IRU�WKUHH�VFHQHV�HDFK�VKRW
RQ� D� VHSDUDWH� GD\�� 2IWHQ� WKH� EUHDNGRZQ�VFKHGXOH� ZLOO� UHTXLUH� WKDW� WKH
DFWRU� VD\� DOO� KLV� OLQHV� IRU� HDFK� VFHQH� KH
V� LQFOXGHG� LQ� RQ� RQH� GD\�
7KHUHIRUH� WKH� GLUHFWRU� RIWHQ� ILQGV� KLPVHOI� VKRRWLQJ� D� VFHQH� IURP� WKH
PLGGOH�DQG�WKH�HQG�RI�D�SLFWXUH�RQ�WKH�VDPH�GD\��7KH�RQO\�JXLGH�WKURXJK
WKLV� MLJVDZ� SX]]OH� VFKHGXOH� LV� WKH� VFULSW�� 8QIRUWXQDWHO\�� WKLV� WHOOV� WKH
GLUHFWRU� SUDFWLFDOO\� QRWKLQJ� DERXW� WKH� LQGLYLGXDO� VKRWV� WKDW� DUH� EHLQJ
SKRWRJUDSKHG� RQ� VHSDUDWH� GD\V� HYHQ� WKRXJK� WKH\� DUH� SLHFHV� RI� D� VLQJOH
VFHQH��7KH�VFULSW�VXSHUYLVRU�ZLOO�PDLQWDLQ�D�WKRURXJK�UHFRUG�RI�FRQWLQXLW\
IRU�HDFK�VKRW�DQG�VFHQH��EXW�WKLV�LV�D�UHFRUG�RI�ZKDW�KDV�JRQH�EHIRUH��QRW
RI� ZKDW� LV� WR� FRPH�� 7KLV� LV� ZK\� D� VWRU\ERDUG� RU� VRPH� RWKHU� W\SH� RI
YLVXDOL]DWLRQ�LV�VR�LPSRUWDQW��(YHQ�LI�LW�RQO\�VHUYHV�WR�LQVSLUH�WKH�GLUHFWRU
WR� FUHDWH�QHZ�VKRWV�RQ� WKH� VHW�� WKH�GLUHFWRU�ZLOO� EH� DEOH� WR� VHH� WKH� WRWDO
DFWLRQ�RI�WKH�VWRU\�

3LFWRULDO�'HVLJQ
7KHUH� DUH� UHDOO\� WZR� W\SHV� RI� YLVXDO� GHVLJQ� WKDW� D� ILOPPDNHU� PXVW
FRQVLGHU�� SLFWRULDO� DQG� VHTXHQWLDO�� 3LFWRULDO� FRQVLGHUDWLRQV� LQFOXGH� VHW
GHVLJQ��FRVWXPHV��SURSV��PDNHXS�DQG�DQ\�HOHPHQW� WKDW� LV� OD\HUHG�RQ�WRS
RI� D� ORFDWLRQ� DQG� PXVW� EH� EXLOW�� PDQXIDFWXUHG� RU� RWKHUZLVH� REWDLQHG�
3LFWRULDO�GHVLJQ�LV�WKH�ILOP
V�HQYLURQPHQW��,W�KDV�D�JUHDW�GHDO�LQ�FRPPRQ
ZLWK� WKHDWULFDO� DQG� DUFKLWHFWXUDO� GHVLJQ� DQG� LV� XVXDOO\� WKH� VSHFLILF
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UHVSRQVLELOLW\� RI� WKH� DUW� GLUHFWRU�� 7KLV� KLJKO\� VSHFLDOL]HG� FUDIW� LV� TXLWH
GLIIHUHQW� IURP� WKH� VHTXHQWLDO� DUW� VNLOOV� RI� WKH� ZULWHU�� FRQWLQXLW\� DUWLVW�
GLUHFWRU��FLQHPDWRJUDSKHU�DQG�HGLWRU�
(YHU\�FUHDWLYH�WHDP�IRU�D�ILOP�ZRUNV�GLIIHUHQWO\��DQG�WKH�GLUHFWRU�DQG

SURGXFHU� ZLOO� VHW� WKH� WRQH� IRU� WKH� FROODERUDWLRQ� DQG� WKH� GLYLVLRQ� RI
UHVSRQVLELOLW\�� 7KH� GLUHFWRU� ZLOO� KDYH� VSHFLILF� UHTXHVWV� IRU� SLFWRULDO
GHVLJQ�� EXW� WKH� DUW� GLUHFWRU� LV� RIWHQ� SHUPLWWHG� D� JUHDW� GHDO� RI� ODWLWXGH
XQGHU�WKH�SURGXFWLRQ�GHVLJQHU
V�DXVSLFHV��7KH�EDVLF�FUHDWLYH�GLUHFWLRQ�RI�D
SLFWXUH� LV� GHWHUPLQHG� LQ� DQ�RQJRLQJ�SURFHVV� E\� WKH�GLUHFWRU�� SURGXFWLRQ
GHVLJQHU� DQG� DUW� GLUHFWRU�� $IWHU� D� JUHDW� GHDO� RI� GLVFXVVLRQ�� SURGXFWLRQ
LOOXVWUDWLRQ�EHJLQV�VR�WKDW�FRQFHSWV�FDQ�EH�HYDOXDWHG�ZLWKLQ�WKH�JURXS�
3DWULFLD� 9RQ� %UDQGHQVWHLQ�� SURGXFWLRQ� GHVLJQHU� IRU� PDQ\� FRPSOH[

SURGXFWLRQV� LQFOXGLQJ�$PDGHXV� DQG�7KH� 8QWRXFKDEOHV�� LV� D� VWURQJ
DGYRFDWH�IRU�WKH�SULPDF\�RI�WKH�ORFDWLRQ��WKH�SK\VLFDO�UHDOLW\�RI�WKH�VSDFH
LQ� IURQW� RI�WKH� FDPHUD� LQ� WKH� GHVLJQ� SURFHVV�� 7KRXJK� VKH� LV� DQ
DFFRPSOLVKHG� DUWLVW� ZKR� SURGXFHV� IXOO\� UHQGHUHG� FRQFHSWXDO� GUDZLQJV
ZKHQ�QHFHVVDU\��VKH�SUHIHUV�WR�ZRUN�RXW�WKH�VHTXHQWLDO�GHVLJQ�RI�D�PRYLH
RQ� WKH� VHW�� ZDONLQJ� WKURXJK� D� ORFDWLRQ� ZLWK� WKH� GLUHFWRU� DQG
FLQHPDWRJUDSKHU�SODQQLQJ�VKRWV�DQG�VWDJLQJ��7KH�GHFLVLRQV�PDGH�GXULQJ
WKH�ORFDWLRQ�³ZDON�WKURXJK´�PLJKW�EH�UHFRUGHG�LQ�WKH�VFULSW�DV�D�VKRW�OLVW
RU� LQ� URXJK� VWRU\ERDUGV�� EXW� WKH� FLQHPDWLF� DVSHFWV� RI� WKH� VFHQH� ZHUH
DOUHDG\�GHWHUPLQHG�RQ�ORFDWLRQ�
,Q� ORZ�EXGJHW� LQGHSHQGHQW� ILOPV�� WKH� SURGXFWLRQ� UHTXLUHPHQWV� DUH

XVXDOO\� NHSW� WR� DQ� DEVROXWH�PLQLPXP�DQG� VHWV� DUH� XVXDOO\� SURKLELWLYHO\
H[SHQVLYH�� ,Q� WKLV� FDVH�� SURGXFWLRQ� GHVLJQHUV� DUH�PRUH� OLNHO\� WR� JR� RXW
DQG�ILQG�ZRUNDEOH�ORFDWLRQV�WKDW�FDQ�EH�XVHG�ZLWK�D�PLQLPXP�RI�GUHVVLQJ�
'LUHFWRUV� WHQG� WR� EH� PRUH� LQYROYHG� RQ� D� QXWV� DQG� EROWV� OHYHO� ZLWK
SURGXFWLRQ�GHVLJQ�GHFLVLRQV�RQ�YHU\� ORZ�EXGJHW�SLFWXUHV��SDUWO\�EHFDXVH
WKHUH� LV� QRW� DQ� RYHUZKHOPLQJ� DPRXQW� RI� VSHFLDOL]HG� GHVLJQ�� EXW� DOVR
EHFDXVH�ORZ�EXGJHW�ILOPV�DUH�RIWHQ�PDGH�E\�GLUHFWRU�ZULWHUV��ILOPPDNHUV
ZLWK�FRQVLGHUDEOH�KDQGV�RQ�H[SHULHQFH�
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&RQWLQXLW\�'HVLJQ
&RQWLQXLW\� GHVLJQ� LQFOXGHV� WKH� FRPSRVLWLRQ� RI� LQGLYLGXDO� VKRWV�� WKH
VWDJLQJ�RI� DFWLRQ�� WKH� FKRLFH�RI� OHQVHV� DQG� WKH�RUGHU�RI� WKH� VKRWV� LQ� WKH
ILQLVKHG� ILOP�� 0\� SHUVRQDO� YLHZ� LV� WKDW� WKHVH� GHFLVLRQV� DUH� WKH
UHVSRQVLELOLW\�RI�WKH�GLUHFWRU�
&RQWLQXLW\� GHVLJQ� XVXDOO\� EHJLQV� LQ� HDUQHVW� ZKHQ� VHYHUDO� RI� WKH

ORFDWLRQ� GHFLVLRQV� KDYH� EHHQ� PDGH�� $W� WKLV� SRLQW�� WKH� ILOPPDNHU� FDQ
EHJLQ� WR� XVH� VWRU\ERDUGV�� 1RW� HYHU\� ILOPPDNHU� OLNHV� WR� XVH� GHWDLOHG
VKRRWLQJ�SODQV��6RPH�ILOPPDNHUV�IHHO�WKDW�DGHTXDWH�FRYHUDJH�LV�DOO� WKH\
QHHG�WR�UHFRUG�D�VFHQH��RWKHUV�GR�QRW�ZDQW�WR�LQKLELW�WKHLU�LPSURYLVDWLRQDO
WHFKQLTXH�RQ�WKH�VHW��6WLOO�RWKHUV�VLPSO\�GRQ
W�ZDQW�WKH�UHVSRQVLELOLW\�IRU
WKH� YLVXDO� ORRN� RI� WKH� ILOP� DQG� OHDYH� WKH� FRQWLQXLW\� GHFLVLRQV� WR� WKH
SURGXFWLRQ� GHVLJQHU�� FLQHPDWRJUDSKHU� DQG� HGLWRU�� 6WRU\ERDUGV� DUH� QRW
QHFHVVDULO\�LQ�FRQIOLFW�ZLWK�DOO�WKHVH�JRDOV��EXW�LI�\RX�DUH�QRW�FRPIRUWDEOH
ZLWK� WKLV� WRRO� WKHUH� LV�QR� UHDVRQ� WR�XVH� WKHP��$SDUW� IURP�WKHLU�SUDFWLFDO
DGYDQWDJHV��KRZHYHU��WKH\�FDQ�EH�IXQ�WR�ZRUN�ZLWK�

/RFDWLRQ�6FRXWLQJ
7KH�ILUVW�VWHS�LQ�FRQWLQXLW\�GHVLJQ�LV�WR�GHWHUPLQH�ZKHUH�LQGLYLGXDO�VFHQHV
ZLOO�EH� VKRW�� LQFOXGLQJ� WKH�GHFLVLRQ�ZKHWKHU�RU�QRW� WR� VKRRW� LQ�D� VWXGLR�
'XULQJ� SUHSURGXFWLRQ�� D� ILOPPDNHU� VSHQGV� D� JUHDW� GHDO� RI� WLPH� GULYLQJ
DURXQG� ZLWK� KLV� SURGXFHU� DQG� SURGXFWLRQ� GHVLJQHU� �DQG� VRPHWLPHV� WKH
FLQHPDWRJUDSKHU���ORRNLQJ�DW�VKRRWLQJ�VLWHV�SUHVHOHFWHG�E\�ORFDWLRQ�VFRXWV
IRU�ILQDO�DSSURYDO��$W�WKH�ORFDWLRQ�WKH�ILOPPDNHU�ZDONV�WKURXJK�WKH�EDVLF
DFWLRQ� RI� WKH� VFHQH�ZLWK� WKH� SURGXFWLRQ� WHDP��ZKLFK�PLJKW� LQFOXGH� WKH
FLQHPDWRJUDSKHU�� SURGXFWLRQ� GHVLJQHU�� SURGXFHU� DQG� VWRU\ERDUG� DUWLVW�
,GHDV� WKDW� VHHPHG� WR�ZRUN� LQ� WKH� LGHDO�� LPDJLQDU\� VHWWLQJ� RI� WKH� VFULSW
PD\�EH�LPSUDFWLFDO�DW�DQ�DFWXDO�ORFDWLRQ��DQG�RIWHQ�QHZ�LGHDV�DULVH�RXW�RI
WKH�GHWDLOV�DQG�FLUFXPVWDQFHV�RI�D�UHDO�SODFH�
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,I� WKH�GLUHFWRU� LV�D�YLVXDO�VW\OLVW�� UDWKHU� WKDQ�RQH�ZKR�UHOLHV�VROHO\�RQ
KLV�SURGXFWLRQ�WHDP�WR�FUHDWH� WKH� ORRN�RI� WKH�ILOP��KH�FDQ�VKRRW�VWLOOV�DW
WKLV� SRLQW�� WHVWLQJ� DQJOHV�� FRPSRVLWLRQV� DQG� GLIIHUHQW� OHQVHV�� 7KH
ILOPPDNHU�PD\�ZDQW�WR�LQYHVW�LQ�D�GLUHFWRU
V�YLHZILQGHU��EDVLFDOO\�D�OHQV
DQG�YLHZ�ILQGHU�FRPELQHG��IRU�WHVWLQJ�DQJOHV�
3HUVRQDOO\�� ,�ZRXOG� UDWKHU� FDUU\� D� ��PP�6/5� DQG� D� FRXSOH� RI� ]RRP

OHQVHV�RQ�ORFDWLRQ�VFRXWV�VR�WKDW�,�FDQ�WHVW�OHQVHV�DQG�DQJOHV��,Q�WKLV�FDVH�
LW
V� SRVVLEOH� WR� SXUFKDVH� .RGDN� PRWLRQ� SLFWXUH� ILOPV� VSRROHG� RQWR
FDVVHWWHV�IRU�\RXU�6/5��:KDW�\RX�HQG�XS�ZLWK�DUH�VOLGHV�WKDW�DUH�VKRW�RQ
WKH�VDPH�VWRFN�\RX�H[SHFW�WR�XVH�LQ�SULQFLSDO�SKRWRJUDSK\��EULQJLQJ�\RXU
YLVXDOL]DWLRQ� WKDW�PXFK�FORVHU� WR� WKH� ILQLVKHG� ILOP��$QRWKHU�ZRUWKZKLOH
DGGLWLRQ�WR�\RXU�GLUHFWRU
V�NLW�LV�D�FRPSDVV��ZKLFK�FDQ�KHOS�\RX�GHWHUPLQH
WKH�PRYHPHQW�RI� WKH�VXQ�IRU� OLJKWLQJ��,
OO� WDON�DERXW�VFRXWLQJ�NLWV� LQ� WKH
QH[W�FKDSWHU�

7KH�,OOXVWUDWHG�6FULSW
:KHQ�PRVW�RI� WKH� ORFDWLRQV�DUH� VHFXUHG�� ,� WKLQN� LW
V�YHU\� LPSRUWDQW� WKDW
WKH�ILOPPDNHU�GHYHORS�DQ�RYHUYLHZ�RI�WKH�ILOP��2QH�ZD\�WR�GR�WKLV�LV�WR
SODFH� SKRWRJUDSKV� DQG�RU� FRQFHSW� VNHWFKHV� LQ� WKH� VFULSW� WR� GHSLFW� WKH
RYHUDOO� ORRN� RI� HDFK� VFHQH�� %HFDXVH� SUHSURGXFWLRQ� LV� PDGH� XS� RI� D
WUHPHQGRXV�DPRXQW�RI�GHWDLO��GLUHFWRUV�WHQG�WR�ORVH�VLJKW�RI�SDFLQJ��PRRG
DQG� WKH�YLVXDO� DUF�RI� WKH� VWRU\� DV� LW� UHODWHV� WR� ORFDWLRQV��/RFDWLRQV� VHHQ
VHSDUDWHO\�PD\�DSSHDU�YHU\�GLIIHUHQW�ZKHQ�SODFHG�VHTXHQWLDOO\�LQ�D�VFULSW�
7KH�³LOOXVWUDWHG�VFULSW´�LV�RQH�ZD\�WR�KHOS�WKH�ILOPPDNHU�JDLQ�D�VHQVH�RI
WKH�YLVXDO�FRQWLQXLW\�RI�WKH�HQWLUH�ILOP�

2YHUYLHZ�0HHWLQJV
,�OLNH�WKH�LGHD�RI�KDYLQJ�WKH�FUHDWLYH�WHDP�JDWKHUHG�LQ�RQH�SODFH�ZKHUH�WKH
UHVHDUFK�PDWHULDO�IRU�D�VFHQH�FDQ�EH�ODLG�RXW�RQ�WKH�IORRU�RU�RQ�VRPH�RWKHU
ODUJH�ZRUN�VXUIDFH��(YHU\RQH�VKRXOG�EH�DEOH�WR�UHDFK�GRZQ�WR�UHDUUDQJH
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WKH� RUGHU� RI� WKH� SLFWXUHV�� 7KLV� LV� OLNH� KDYLQJ� D� PRYDEOH� FROODJH� RI
UHVHDUFK� PDWHULDO�� FRIIHH� WDEOH� ERRNV�� PDJD]LQHV�� SRVWHUV�� VNHWFKHV�
ORFDWLRQ� SKRWRV� DQG� FRQFHSW� VNHWFKHV�� )RU� VRPH� UHDVRQ� WKLV� ZD\� RI
ORRNLQJ� DW� LGHDV� HQFRXUDJHV� WKH� WHDP� WR� ILQG� XQH[SHFWHG� FRQQHFWLRQV
EHWZHHQ� WKHP�� ,QHYLWDEO\�� WKHVH� YLVXDO� GLVFRYHULHV� KDYH� D� GLUHFW� LPSDFW
RQ�WKH�GUDPDWLF�FRQWHQW�RI�WKH�ILOP�DV�ZHOO�

3+$6(�7+5((�
6&5,37�$1$/<6,6
(YHU\� ILOPPDNHU� ZLOO� GHYLVH� KLV� RZQ� ZD\� RI� ZRUNLQJ� ZLWK� WKH� VFULSW
EHIRUH�VKRRWLQJ��6RPH�ILOPPDNHUV�XVH�VWRU\ERDUGV�ZKLOH�RWKHUV�ZULWH�RXW
D� VKRW� OLVW� RU� DQ� DHULDO� YLHZ� GLDJUDP� RI� WKH� ORFDWLRQ� LQGLFDWLQJ� FDPHUD
VHWXSV�� 7KHUH� DUH� PDQ\� ZD\V� RI� WXUQLQJ� WKH� VFULSW� LQWR� VHTXHQFHV�� DQG
\RXU� ZD\� RI� ZRUNLQJ� PD\� YDU\� ZLWK� WKH� SURMHFW�� 7KH� VXJJHVWLRQV� WKDW
IROORZ�UHSUHVHQW�VHYHUDO�PHWKRGV�RI�GHYLVLQJ�D�VKRW�SODQ�RU�VWRU\ERDUG�IRU
D�VFHQH��7KH\�FRXOG�EHVW�EH�GHVFULEHG�DV�D�VHULHV�RI�GD\GUHDPLQJ�VHVVLRQV
EDVHG�RQ��EXW�QRW�UHVWULFWHG�WR��WKH�VFULSW�
/HW
V� DSSO\� WKH� GLIIHUHQW�PHWKRGV� RI� SODQQLQJ� VKRWV� WR� D� K\SRWKHWLFDO

VFULSW��$SSRPDWWR[��EDVHG�RQ�WKH�VXUUHQGHU�RI�5REHUW�(��/HH�WR�8O\VVHV�6�
*UDQW�DW�$SSRPDWWR[�&RXUW�+RXVH�DW�WKH�HQG�RI�WKH�&LYLO�:DU�
$IWHU�UHDGLQJ�WKH�VFULSW�PDQ\�WLPHV�DQG�ZRUNLQJ�RQ�D�ILQDO�SROLVK�ZLWK

WKH� ZULWHU�� WKH� GLUHFWRU� KDV� D� JHQHUDO� VHQVH� RI� KRZ�PRVW� RI� WKH� VFHQHV
VKRXOG� EH� VWDJHG�� +H� KDV� ZULWWHQ� QRWHV� LQ� WKH� PDUJLQ� RI� WKH� VFULSW
GHWDLOLQJ� VSHFLILF� LGHDV� DQG� XOWLPDWHO\� WUDQVIHUV� WKHVH� WR� D� VHSDUDWH
QRWHERRN�� ZKLFK� LQFOXGHV� SKRWRJUDSKV�� VNHWFKHV� DQG� RWKHU� UHIHUHQFH
PDWHULDO� KH�KDV� JDWKHUHG��/DWHU�� KH�YLVLWV�$SSRPDWWR[�&RXUW�+RXVH� DQG
RWKHU�ORFDWLRQ�VLWHV�DQG�WDNHV�SKRWRJUDSKV�DW�HDFK�SODFH��1RZ�WKH�GLUHFWRU
LV�UHDG\�WR�EHJLQ�ZRUNLQJ�RXW�WKH�VKRW�E\�VKRW�SODQ�IRU�HDFK�VFHQH�
&UHDWLQJ� D� VKRW� SODQ�PHDQV� GHVFULELQJ� WKH� VWDJLQJ� RI� WKH� DFWLRQ�� WKH

VL]H�RI� WKH�VKRW�� WKH�FKRLFH�RI� OHQV�DQG�WKH�FDPHUD�DQJOH��,I� WKH�GLUHFWRU
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XVHV�D�VKRW�OLVW��LW�PLJKW�UHDG��³:LGH�VKRW��XVLQJ�D�ORQJ�IRFDO�OHQJWK�OHQV
WR�FRPSUHVV�WKH�IRUHJURXQG�DQG�EDFNJURXQG��7KH�FDPHUD�LV�ORRNLQJ�GRZQ
RQ�WKH�8QLRQ�OLQH�IURP�D�PRGHVW�KLJK�DQJOH�ZLWK�WUHHV�LQ�WKH�LPPHGLDWH
IRUHJURXQG��7KH�FDPHUD�SDQV�ZLWK�D�KRUVHPDQ�ZKR�HQWHUV� WKH�ULJKW�VLGH
RI�WKH�IUDPH�´
7KHVH� DUH� DOO� WUDGLWLRQDO� GHVFULSWLRQV� RI� WKH� JUDSKLF� TXDOLW\� DQG

SKRWRJUDSKLF� TXDOLW\� RI� D� VKRW�� 7KH� GLUHFWRU�� KRZHYHU�� LV� XOWLPDWHO\
LQWHUHVWHG� LQ� KRZ� WKH� SKRWRJUDSKLF� TXDOLWLHV� RI� D� VKRW� GHWHUPLQH� WKH
QDUUDWLYH� HIIHFW� RI� WKH� VFHQH�� 7KH� IROORZLQJ� H[HUFLVH� LV� D� JRRG� ZD\� WR
KHLJKWHQ�\RXU�DZDUHQHVV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�YLVXDO�DQG�GUDPDWLF
HOHPHQWV�E\�UHSKUDVLQJ�WUDGLWLRQDO�VKRW�GHVFULSWLRQV�LQ�GUDPDWLF�WHUPV��,Q
WKH� IRXU� FDWHJRULHV� OLVWHG� EHORZ� JUDSKLF� TXDOLWLHV� DUH� PDWFKHG� ZLWK
HTXLYDOHQW�QDUUDWLYH�TXDOLWLHV��SRVHG�DV�TXHVWLRQV�

��*UDSKLF�²�:KHUH�LV�WKH�FDPHUD�VWDWLRQHG"
1DUUDWLYH�²�:KRVH�SRLQW�RI�YLHZ�LV�EHLQJ�H[SUHVVHG"

��*UDSKLF�²�:KDW�LV�WKH�VL]H�RI�WKH�VKRW"
1DUUDWLYH�²�:KDW�GLVWDQFH�DUH�ZH�IURP�WKH�VXEMHFW�RI�WKH�VFHQH"

��*UDSKLF�²�:KDW�LV�RXU�DQJOH�RI�YLHZ"
1DUUDWLYH�²�:KDW�LV�RXU�UHODWLRQVKLS�WR�WKH�VXEMHFW"

��*UDSKLF�²�$UH�ZH�FXWWLQJ�RU�PRYLQJ�WKH�FDPHUD"
1DUUDWLYH�²�$UH�ZH�FRPSDULQJ�SRLQWV�RI�YLHZ"

$OO�WKHVH�TXHVWLRQV�RYHUODS�VRPHZKDW��EXW�DQVZHULQJ�WKHP�LQGLYLGXDOO\
LV�D� WHFKQLTXH� WKDW� IRUFHV�\RX� WR�VHH� WKH�PDWHULDO� LQ�QHZ�ZD\V��1RZ�ZH
FDQ� VHH� KRZ� WKH\� PLJKW� EH� DSSOLHG� WR� WKH� VFULSW� H[FHUSWV� IURP
$SSRPDWWR[�

6KRW�3ODQ²)LUVW�'UDIW
$IWHU� WKH� GLUHFWRU� KDV� YLVLWHG� WKH� ORFDWLRQV� D� VHFRQG� WLPH� DQG� PDGH
SUHOLPLQDU\�SURGXFWLRQ�FKRLFHV�EDVHG�RQ�WKH�EXGJHW��KH�PDNHV�D�VKRW�SODQ
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WKDW� LV� PRUH� WKDQ� ZLVKIXO� WKLQNLQJ�� +H� EHJLQV� E\� WDNLQJ� WKH� ORFDWLRQ
SKRWRV�DQG�DQ\�RWKHU�UHVHDUFK�PDWHULDO�DQG�VSUHDGV�LW�RXW�ZKHUH�KH�ZRUNV�
1H[W��DQ�LPDJH�OLVW�LV�PDGH��QRW�D�VKRW�OLVW���EDVHG�RQ�WKH�LGHDV�WKDW�FRPH
WR�PLQG�ZKHQ�UHDGLQJ�WKH�VFULSW��+H�FDQ�ZULWH�WKHVH�RQ�LQGH[�FDUGV��RQH
LPDJH� WR� D� FDUG�� 7KLV� H[HUFLVH� DPRXQWV� WR� IUHH� DVVRFLDWLRQ� DQG� FDQ
LQFOXGH�WKH�GLUHFWRU
V�IHHOLQJV�DERXW�WKH�FKDUDFWHUV��KRZ�WKH\�DUH�VWDQGLQJ
RU� ZKDW� WKH\� DUH� ORRNLQJ� DW� RU� WKH� ORRN� RI� WKH� ORFDWLRQ�� 6RPHWLPHV� D
SHUVRQDO� H[SHULHQFH� FRPHV� WR� PLQG� WKDW� LV� SHUWLQHQW�� )RU� H[DPSOH�� WKH
GLUHFWRU� UHPHPEHUV� ORVLQJ� D� ILJKW� LQ� HOHPHQWDU\� VFKRRO� DQG� WKH
V\PSDWKHWLF�ORRN�RQ�WKH�IDFH�RI�D�IULHQG�DIWHUZDUGV��+H�ZULWHV�WKLV�RQ�DQ
LQGH[�FDUG��)LQDOO\�� WKH�GLUHFWRU� LQFOXGHV� VSHFLILF� VKRW�RU� FRPSRVLWLRQDO
LGHDV�RU�WKXPEQDLO�VNHWFKHV�LI�KH�KDV�GUDZLQJ�VNLOO�

6HFRQG�'UDIW
1RZ� WKH� GLUHFWRU� EHFRPHV�PRUH� VSHFLILF��:H� ZLOO� XVH� VFULSW� VDPSOH� �
IURP�$SSRPDWWR[�WR�VKRZ�RQH�ZD\�WKH�GLUHFWRU�PLJKW�ZRUN�
��� (;7�� 1257+(51� /,1(�$7�$3320$772;� &5((.� ��0,''$<�:H� DUH
EHKLQG�WKH�WKLQ�OLQH�RI�EDWWOH�RI�WKH�1RUWKHUQ�WURRSV��7KH\�DUH�UHPDUNDEO\�TXLHW�DV
WKH� HQWLUH� OLQH� RI� PHQ� ZDWFKHV� IRXU� KRUVHPHQ� XQGHU� D� IODJ� RI� WUXFH� DSSURDFK
DFURVV� DQ� RSHQ� ILHOG�� 2QH� RI� WKH� KRUVHPHQ� LV� *HQHUDO� 5REHUW� (�� /HH��7KH� OLQH
VORZO\�SDUWV�WR�OHW�WKH�ULGHUV�SDVV��7KH�VROGLHUV�WXUQ�DQG�ZDWFK�/HH�WUDYHO�GRZQ�WKH
VORSH�EHKLQG�WKHP�LQWR�WKH�WUHHV�WKDW�OLQH�WKH�FUHHN��6HYHUDO�RI�WKH�VROGLHUV�ZDON�D
VKRUW� GLVWDQFH� GRZQ� WKH� VORSH� WR� VHH� WKH� KRUVHPHQ� GLVDSSHDU� LQWR� WKH� PRWWOHG
VXQOLJKW�RI�WKH�WUHHV�

7KH�DFWLRQ�GHVFULEHV�WKH�ILUVW�VWDJH�RI�/HH
V�VXUUHQGHU�WR�*UDQW��7KH�OLQHV
RI� EDWWOH� GXULQJ� WKH� &LYLO� :DU� ZHUH� QRWKLQJ� OHVV� WKDQ� WKH� ERXQGDU\
EHWZHHQ�YLFWRU\� DQG�GHIHDW�� VR�ZKHQ� WKH�&RQIHGHUDF\
V� JUHDWHVW� JHQHUDO
PRYHV� EHKLQG� WKH�8QLRQ� OLQH� LW� LV� DQ� LQFUHGLEOH�PRPHQW�� 7KH�1RUWKHUQ
VROGLHUV� NQRZ� WKH\� DUH�ZLWQHVVLQJ�KLVWRU\� DQG�YHU\�SUREDEO\� WKH� HQG�RI
WKH�&LYLO�:DU�
,W�VHHPV�WR�EH�WKH�VFUHHQZULWHU
V� LQWHQW� LQ� WKLV�VFHQH�WR�VHH� WKH�HYHQWV
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IURP� WKH� 1RUWKHUQ� VROGLHUV
� SRLQW� RI� YLHZ�� 7KLV� LV� D� YDOLG� FKRLFH� DQG
DQVZHUV� WKH� ILUVW� RI� RXU� IRXU� TXHVWLRQV��:KRVH� SRLQW� RI� YLHZ� LV� EHLQJ
H[SUHVVHG"
1H[W� ZH� QHHG� WR� DQVZHU� TXHVWLRQ� WZR�� ZKDW� LV� WKH� VL]H� RI� WKH� VKRW�

ZLGH��PHGLXP��RU�FORVH�XS"�2U��LQ�QDUUDWLYH�WHUPV��ZKDW�GLVWDQFH�DUH�ZH
IURP� WKH� VXEMHFW"� 7KLV� UHTXLUHV� VRPH� FODULILFDWLRQ�� ,� SUHIHU� WR� WKLQN� RI
VKRW� VL]H� LQ� WHUPV� RI� GLVWDQFH� VLQFH� LW� GLVFRXUDJHV� WKLQNLQJ� RI� WKH� VKRW
VL]H�DV�D�SLFWXUH�IUDPH�VXUURXQGLQJ�WKH�VXEMHFW��$FWXDOO\�� WKH�IUDPH�LV�D
WKUHH�GLPHQVLRQDO�ER[�ZLWK�WKH�FDPHUD�DW�RQH�HQG��:KLOH�ZH�VHH�WKH�IRXU
VLGHV�RI�WKH�IUDPH�ZH�IHHO�WKH�GLVWDQFH�WR�WKH�VXEMHFW��%HFDXVH�WKH�FDPHUD
LV�RXU�SRLQW�RI�YLHZ��WKH�VL]H�RI�WKH�IUDPH�WHOOV�XV�KRZ�FORVH�ZH�DUH�WR�WKH
DFWLRQ� RU� VXEMHFW�� ,Q� QDUUDWLYH� ILOP�� SK\VLFDO� GLVWDQFH� WUDQVODWHV� WR
HPRWLRQDO� GLVWDQFH�� :KHQ� ZH� VSHDN� RI� VKRW� VL]H� ZH� DUH� UHDOO\� WDONLQJ
DERXW�RXU�HPRWLRQDO�UHODWLRQVKLS�ZLWK�WKH�DFWLRQ�RQ�VFUHHQ�
6LQFH� WKH�GLUHFWRU�KDV�GHFLGHG� WR�PDNH� WKH�SRLQW�RI�YLHZ�RI� WKLV� ILUVW

VKRW�WKDW�RI�WKH�8QLRQ�VROGLHUV��WKH�VKRW�VL]H��HPRWLRQDO�GLVWDQFH�UHIHUV�WR
WKH� VROGLHUV� HPRWLRQDO� VHSDUDWLRQ� IURP� 5REHUW� (�� /HH�� +H� LV� DW� WKH
GUDPDWLF�FHQWHU�RI�WKH�VFHQH��7KRXJK�WKH\�PD\�IHHO�JUHDW�DGPLUDWLRQ�IRU
KLP��DQG�HYHQ�V\PSDWK\��KH� LV� VWLOO� WKHLU�PRUWDO� HQHP\��)RU� WKLV� UHDVRQ
WKH�GLUHFWRU
V�FKRLFH�RI�VKRW�VL]H�GLVWDQFH�QHYHU�FRPHV�FORVHU�WKDQ�D�IXOO
VKRW�RI�/HH� DV�KH� ULGHV�SDVW��+H�PXVW� UHPDLQ� LQVFUXWDEOH��7KH� DXGLHQFH
PXVW� VWUDLQ� WR� VHH� HPRWLRQ� RQ� KLV� IDFH�� 7R� DFKLHYH� WKLV�� GLVWDQFH� LV
UHTXLUHG�
1RZ� WKH�GLUHFWRU�FRQVLGHUV� WKH�DQJOH�RI�YLHZ��+DYLQJ�GHWHUPLQHG� WKH

SRLQW� RI� YLHZ� DQG� GLVWDQFH�� KH� NQRZV� WKDW� WKH� FDPHUD� ZLOO� EH� SODFHG
DORQJVLGH�WKH�VROGLHUV�DZDLWLQJ�/HH
V�DSSURDFK��,I�WKH�FDPHUD�LV�DW�D�ORZ
DQJOH��LW�PD\�FDXVH�VRPH�SUDFWLFDO�SUREOHPV�EHFDXVH�VROGLHUV�PD\�EORFN
WKH� FDPHUD
V� YLHZ�� $W� WKH� VDPH� WLPH�� WKH� GLUHFWRU� FRQVLGHUV� WKH
H[SHULHQFH� RI� WKH� PHQ� RQ� WKH� OLQH� WR� EH� FRPPXQDO� VLQFH� WKH\� DUH� DOO
LQWHQWO\� IRFXVHG� RQ� /HH� DQG� VKDUH� WKH� VDPH� FRQFHUQV�� 7KHUHIRUH�� WKH
FDPHUD� VKRXOG� WUHDW� WKH� VROGLHUV� DV� D�JURXS��)RU�ERWK� WKHVH� UHDVRQV�� WKH
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GLUHFWRU�EHOLHYHV�WKH�FDPHUD�VKRXOG�EH�DW�D�PHGLXP�KLJK�DQJOH��SHUKDSV
����IW��DERYH�WKH�JURXQG��,Q�WKLV�ZD\��WKH�FDPHUD�KDV�D�FOHDU�YLHZ�RI�/HH
ZKLOH�HQFRPSDVVLQJ�PDQ\�RI�WKH�VROGLHUV�LQ�WKH�VKRW�
)LQDOO\�� WKH� GLUHFWRU� FRPHV� WR� WKH� TXHVWLRQ� RI� HGLWLQJ� �FXWWLQJ� YV�

FDPHUD�PRYHPHQW��DQG�ZKHWKHU�RU�QRW�WKH�SRLQW�RI�YLHZ�VKRXOG�FKDQJH�
7KH�GLUHFWRU
V�VHQVH�RI�WKH�DFWLRQ�LV�WKDW�LW�VKRXOG�GHYHORS�VORZO\�DV�/HH
DSSHDUV�LQ�WKH�GLVWDQFH�DQG�PRYHV�WRZDUGV�WKH�1RUWKHUQ�OLQH��7KHUH�PD\
EH� VKRWV� RI� LQGLYLGXDO� VROGLHUV� DV� WKH� ZRUG� VSUHDGV� WKDW� /HH� LV
DSSURDFKLQJ��EXW�WKH�VFHQH�LV�VROHPQ�DQG�VKRXOG�QRW�EH�UXVKHG��7KHUHIRUH�
D�VHTXHQFH�VKRW�RQ�D�FUDQH�ZLWK�WKH�FDPHUD�GLSSLQJ�GRZQ�DPRQJ�WKH�PHQ
IRU�D�FORVH�ORRN�EHIRUH�PRYLQJ�XS�DJDLQ�DV�*HQHUDO�/HH�SDVVHV�ZRXOG�EH�D
JRRG�FKRLFH��:LWK�WKLV�ODVW�GHFLVLRQ�WKH�GLUHFWRU�KDV�GHWHUPLQHG�KRZ�WKH
VFHQH�ZLOO�EH�VKRW�
7KLV�LV�KRZ�WKHVH�GHFLVLRQV�PLJKW�EH�ZULWWHQ�LQ�WKH�VKRW�OLVW�IRU�VFULSW

VDPSOH���
³7KH�FDPHUD� LV�SODFHG�DPRQJ� WKH�1RUWKHUQ� WURRSV�RQ�D�FUDQH�RU� ORQJ

MLE� DUP�� &DPHUD� YLHZSRLQW� LV� DORQJ� WKH� VROGLHUV
� OLQH� RI� VLJKW� WR� /HH
DSSURDFKLQJ�DW�D�GLVWDQFH��7KH�FDPHUD�VWDUWV�ORZ�DPRQJ�WKH�PHQ�DV�WKHLU
DWWHQWLRQ�WXUQV�WR�/HH�DSSURDFKLQJ��7KH�FDPHUD�IROORZV�WKH�JURXS�RI�PHQ
WR�WKH�OLQH�RI�EDWWOH��7KH�FDPHUD�VORZO\�JRHV�XS�WR������IW��DV�/HH�SDVVHV
E\�� 3DQ� ZLWK� /HH� DQG� RWKHU� KRUVHPHQ� DV� WKH\� SDVV�� $GGLWLRQDO� VKRWV�
6KRWV�RI�PHQ�DW�YDULRXV�DFWLYLWLHV�EHKLQG�WKH�OLQH�DV�WKH\�OHDUQ�WKDW�/HH�LV
FRPLQJ�´�)LJXUH�����ZRXOG�DFFRPSDQ\�WKH�QRWHV�
$V�\RX�FDQ�VHH�WKH�VFKHPDWLF�GUDZLQJ�FDQ�RQO\�URXJKO\�DSSUR[LPDWH�D

GROO\� VKRW� FRPELQHG� ZLWK� D� FUDQH� PRYH� XSZDUGV� ZKHQ� ZH� DUH� GHDOLQJ
ZLWK� D� VHTXHQFH� VKRW�� 7KH� FKRUHRJUDSK\� RI� FDPHUD� DQG� WKH� VXEMHFW
�WLPLQJ�RI�WKH�SDQ�DQG�WKH�SRVLWLRQ�RI�WKH�FDPHUD�ZKHQ�/HH�SDVVHV��HWF��
FDQQRW� EH� VKRZQ� ZLWKRXW� QRWHV�� 7KH� VFKHPDWLF�� KRZHYHU�� HQDEOHV� WKH
SURGXFWLRQ�GHVLJQHU��FLQHPDWRJUDSKHU��SURGXFWLRQ�PDQDJHU�DQG�DVVLVWDQW
GLUHFWRU� WR� JHW� FDVW�� FUHZ� DQG� HTXLSPHQW� WR� WKH� ULJKW� SODFH�� 7KLV� SODQ
RXWOLQHV�DOO�WKH�SUREOHPV�WKDW�WKH�FUHDWLYH�DQG�RUJDQL]DWLRQDO�WHDP�QHHGV
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WR�NQRZ��7KLV�LV�RXU�ILUVW�SODQ�IRU�WKH�VFULSW��QRZ�ZH�FDQ�WU\�DQRWKHU�

)LJXUH����

0RYLQJ�RQ�WR�VFULSW�VDPSOH����WKH�GLUHFWRU�VKLIWV�WR�DQRWKHU�VFHQH�LQ�D
QHZ�ORFDWLRQ�
&87�72�
���(;7��),(/'���1257+(51�6,'(

:H�DUH�RQ� WKH� VLGH�RI� WKH�8QLRQ� VNLUPLVKHUV�ZKR�ZHUH�RQ� WKH�YHUJH�RI
FODVKLQJ� ZLWK� 5HEHO� SLFNHWV� ZKHQ� D� RQH� KRXU� WUXFH� ZDV� FDOOHG�� 7KH
DGYDQFH� OLQH� RI� JUD\EDFNV� DUH� VHDWHG� LQ� D� ILHOG� DW� WKH� HGJH� RI� D� OLQH� RI
WUHHV�IDFLQJ�WKH�EOXH�VNLUPLVKHUV�ZKR�DUH�VHDWHG�LQ�DQG�RQ�ERWK�VLGHV�RI�D
GXVW\�URDG�QRW�TXLWH�����\DUGV�DZD\��7KH�PHQ�RQ�ERWK�VLGHV�FDQ�VHH�HDFK
RWKHU�FOHDUO\��2QH�8QLRQ�VROGLHU�VLWV�QHDU�FDPHUD�ZKLOLQJ�DZD\�WKH�WLPH

���



SRNLQJ�KLV�ED\RQHW�LQWR�DQ�DQWKLOO�
7KLV�WLPH�WKH�GLUHFWRU�GRHVQ
W�DQDO\]H�WKH�VFHQH�EXW�LQVWHDG�ZULWHV�RXW�WKH
DFWLRQ�ZULWWHQ�LQ�WKH�VFULSW��+H�SODQV�WR�FXW�VHYHUDO�VKRWV�WRJHWKHU�UDWKHU
WKDQ�XVH�D�VHTXHQFH�VKRW�
³/RZ�DQJOH�RI� UHEHOV� LQ� D� ILHOG� IDFLQJ� DQ� HTXDO� QXPEHU�RI�EOXHFRDWV�

&DPHUD�LV�RQ�WKH�8QLRQ�VLGH�VKRRWLQJ�SDVW�VHYHUDO�RI�WKH�8QLRQ�VROGLHUV�
,Q� WKH� H[WUHPH� IRUHJURXQG�� D� YHU\� \RXQJ� EOXHFRDW� SDVVHV� WKH� WLPH� E\
ZDWFKLQJ�DQ�DQW�FUDZO�XS�WKH�ED\RQHW�RI�KLV�ULIOH��ZKLFK�KH�KDV�SOXQJHG
LQWR�DQ�DQWKLOO��0RUH�DQG�PRUH�DQWV�FRPH�RXW��$FURVV�WKH�ILHOG�RQH�RI�WKH
UHEHOV� QHDUHVW� WKH� \RXQJ� EOXHFRDW� LV� ZDWFKLQJ� KLP� IURP� D� GLVWDQFH� RI
DERXW����\DUGV��7KH�\RXQJ�EOXHFRDW� ORRNV�XS�DQG�WKH�WZR�VROGLHUV�PDNH
H\H�FRQWDFW��6HOI�FRQVFLRXV��WKH�EOXHFRDW�SXOOV�KLV�JXQ�RXW�RI�WKH�JURXQG�
GHVWUR\LQJ�WKH�DQWKLOO��+H�WKHQ�VKDNHV�WKH�DQWV�RII��&XW�WR�QHZ�VKRW�IURP
EHKLQG� WKH� UHEHO��7KH� UHEHO� VHHV� WKH�EOXHFRDW� UDLVH�KLV�JXQ�DQG� WKLQNLQJ
WKDW�LW�LV�VRPH�NLQG�RI�ERDVWIXO�JHVWXUH��SLFNV�XS�KLV�RZQ�JXQ�DQG�OD\V�LW
DFURVV�KLV� ODS��+H� ORRNV� VWUDLJKW�EDFN� DW� WKH�EOXHFRDW� VWDULQJ�KLP�GRZQ
ZLWK�D�VPLOH�´
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)LJXUH� �����7KH� VFKHPDWLF� GUDZLQJ� DW� OHIW� XVHV� QXPEHUV� IRU� HDFK� FDPHUD
DQJOH� LQ� WKH� VHTXHQFH��7KH� QXPEHUV� FRUUHVSRQG� WR� WKH� VWRU\ERDUG�SDQHOV
WKDW�ZRXOG�IROORZ�WKLV�LQLWLDO�SODQ��7KH�VWRU\ERDUG�SDQHOV�DSSHDU�RQ�SDJHV
����DQG�����

6KRW�OLVW�

���3URILOH�RI�EOXHFRDW�DORQJVLGH�DQWKLOO��5HEHO�VROGLHU�LQ�E�J�

���&8�DQWKLOO�DQG�ED\RQHW�

���5HYHUVH�ZLGH�RYHU�WKH�VKRXOGHU��276��RI�UHEHO�VROGLHU�DQG�EOXHFRDW�LQ
E�J�

���2YHU�WKH�VKRXOGHU��276��RI�EOXHFRDW�DQG�UHEHO�LQ�E�J�
)LJXUH�����VKRZV�KRZ�WKH�VFKHPDWLF�PLJKW�DSSHDU�IRU�WKLV�VFHQH�
1RZ�ZH� FDQ�PRYH� WR� VFULSW� VDPSOH� �� DQG� VHH� KRZ� D� GLDORJXH� VFHQH

���



PLJKW�EH�KDQGOHG��7KLV�WLPH�ZH�DUH�LQ�D�IDUPKRXVH�ZLWK�*HQHUDO�/HH�
��� ,17�� 3$5/25� �� %5,&.� )$50+286(� ��$)7(51221�*HQHUDO� 5REHUW� (�
/HH��VLWV�LQ�D�FKDLU�LQ�D�FRUQHU�RI�WKH�URRP��+H�VWDUHV�RXW�WKH�ZLQGRZ�

7KHQ� UHDOL]LQJ� WKDW� KH� LV� VWDULQJ�� KH� EHJLQV� WR� ORRN� DURXQG� WKH� URRP�� EXW� WKLV� LV
QRWKLQJ� PRUH� WKDQ� D� IRUP� RI� SDFLQJ�� (YHQ� WKLV� LV� VWXGLHG�� DQG� QR� DFWLRQ� RU
HPRWLRQ� LV� VKRZQ� WKDW� ZLOO� EHWUD\� KLV� IHHOLQJV�� +LV� PLOLWDU\� VHFUHWDU\�� /W�� &RO�
&KDUOHV�0DUVKDOO��D�PXFK�\RXQJHU�PDQ��ORRNV�DW�D�SLFWXUH�RQ�WKH�ZDOO��WDNLQJ�KLV
FXH�IURP�KLV�JHQHUDO�WR�UHPDLQ�LPSDVVLYH��)URP�WLPH�WR�WLPH�0DUVKDOO�ORRNV�WR�VHH
ZKDW�/HH�LV�GRLQJ�DQG�ILQDOO\�WDNHV�D�VHDW�E\�WKH�ILUHSODFH�

6WDQGLQJ�LQ�WKH�IURQW�KDOOZD\�LV�/W��&RO��2UYLOOH�%DEFRFN�RI�*UDQW
V�VWDII��+H�KDV
OHIW� /HH� DQG�0DUVKDOO� DORQH� LQ� WKH� SDUORU� UDWKHU� WKDQ�PDNH� VPDOO� WDON�� ZKLFK� LV
XQFRPIRUWDEOH� IRU� DOO� RI� WKHP��%DEFRFN� LV� JUHDWO\� UHOLHYHG� WR� VHH�*HQHUDO�*UDQW
DQG�*HQHUDO�6KHULGDQ�HQWHU�WKH�JDWH�LQ�WKH�IURQW�\DUG��%DEFRFN�RSHQV�WKH�GRRU�DQG
OHWV�WKH�RIILFHUV�LQ��(YHU\RQH�VWDQGV�

�����������������������������������������%$%&2&.
��������������������������������������������WR�*UDQW�
����������������������������������������*HQHUDO�*UDQW±

*UDQW�EDUHO\�DFNQRZOHGJHV�%DEFRFN��+LV�WKRXJKWV�DUH�RQ�RQO\�RQH�PDQ��+H�JRHV
GLUHFWO\� DFURVV� WKH� SDUORU� WR� /HH�� ZKR� VWDQGV� WR� JUHHW� KLP��7KH� WZR�PHQ� VKDNH
KDQGV�

����������������������������������������������*5$17
�������������������������������������������*HQHUDO�/HH

*UDQW�ORRNV�DURXQG�IRU�D�FKDLU�DQG�/HH�VLWV�LQ�KLV�IRUPHU�SODFH��*UDQW�LV�GLVWUDFWHG
IRU�D�PRPHQW�DV�%DEFRFN�OHWV�ILYH�RWKHU�RIILFHUV�LQWR�WKH�URRP��7KH\�VORZO\�ILOH�LQ
DQG�WDNH�SODFHV�DURXQG�WKH�URRP��DQG�0DUVKDOO�VWHSV�EDFN� WR� WKH�ILUHSODFH��*UDQW
SXOOV� D� FKDLU� XS� DQG� VLWV� GRZQ�GLUHFWO\� DFURVV� IURP�/HH��*UDQW� WULHV� WR�PDNH� WKH
PRPHQW�OHVV�WHQVH�IRU�ERWK�RI�WKHP�

�����������������������������������������������*5$17

,�PHW�\RX�RQFH�EHIRUH�*HQHUDO�/HH��,�ZDV�VWDWLRQHG�LQ�1HZ�0H[LFR��DQG�\RX�FDPH
WR� LQVSHFW� WKH�EULJDGH�� ,� KDYH� DOZD\V� UHPHPEHUHG�\RXU� DSSHDUDQFH� DQG� ,� WKLQN� ,
VKRXOG�KDYH�UHFRJQL]HG�\RX�DQ\ZKHUH�

���



������������������������������������������������/((

<HV�� ,� NQRZ� ,� PHW� \RX� RQ� WKDW� RFFDVLRQ� DQG� ,� KDYH� WULHG� WR� UHFROOHFW� KRZ� \RX
ORRNHG��%XW�,�KDYH�QHYHU�EHHQ�DEOH�WR�UHFDOO�D�VLQJOH�IHDWXUH�

7KLV�WLPH�WKH�VKRW�SODQ�LV�QRW�ZRUNHG�RXW�LQ�IXOO��6LQFH�DQ�LQWHULRU�VFHQH
ZLWK� GLDORJXH� DQG� UHVWULFWHG� PRYHPHQW� LV� PRUH� HDVLO\� VWDJHG� ZLWK� WKH
DFWRUV��GHVFULSWLRQV�FRQVLVW�RI�REVHUYDWLRQV�DERXW�WKH�FKDUDFWHUV�DQG�KRZ
WKH\�PLJKW�EH�UHYHDOHG�ZLWK�WKH�FDPHUD��7KH�VKRW�QRWHV�PLJKW�DSSHDU�DV
IROORZV�
6KRW�SODQ�

��� :LGH� VKRW� ORRNLQJ� LQWR� URRP� DW� /HH� VHDWHG� LQ� WKH� SDUORU� RI� WKH
IDUPKRXVH�� ,Q� WKH� IRUHJURXQG� LV�/W��&RO��%DEFRFN�� D�PHPEHU�RI�*UDQW
V
VWDII��ZKR�HVFRUWHG�/HH�WKURXJK�WKH�OLQHV��6WDQGLQJ�LQ�WKH�URRP�QHDU�/HH
LV�/W��&RO��0DUVKDOO��/HH
V�PLOLWDU\�VHFUHWDU\��%DEFRFN�LV�ORRNLQJ�RXW�WKH
ZLQGRZ��EXW�KH�KDV�DOVR�FKRVHQ�WR�UHPDLQ�LQ�WKH�KDOO�DQG�OHDYH�/HH�DORQH
ZLWK�0DUVKDOO��%DEFRFN� ORRNV� LQ� DW�/HH�ZKR� LV� DGMXVWLQJ�KLV�JORYH��:H
KHDU�YRLFHV�RXWVLGH�2II�VFUHHQ��%DEFRFN�VWUDLJKWHQV�XS�

���([W��3URILOH�/21*�6+27�RI�KRXVH�DQG�IURQW�\DUG��6OLJKWO\�ORZ�DQJOH�
*UDQW�LV�HQWHULQJ�WKH�JDWH�ZLWK�*HQHUDO�6KHULGDQ��+H�LV�ZDONLQJ�IDVW�DQG
EUXVKLQJ� GXVW� RII� KLV� UXPSOHG� XQLIRUP� LQ� D� ODVW�PLQXWH� HIIRUW� WR�PDNH
KLPVHOI�SUHVHQWDEOH��EXW�KH�GRHVQ
W�EUHDN�VWULGH�DV�KH�GRHV�VR�

��� ,QW�� 6KRW� RI� 3DUORU�� &DPHUD� LV� EHKLQG� /HH� DW� EDFN� RI� URRP�� /HH� KDV
VWRRG�XS�WR�JUHHW�*UDQW��*UDQW�HQWHUV�WKH�IURQW�GRRU�DQG�ZDONV�VWUDLJKW�WR
/HH��7KH�WZR�PHQ�VKDNH�KDQGV��&87�72�

���5(9(56(�6+27�2)�/((�$1'�*5$17�DV�WKH\�VKDNH�KDQGV��0DUVKDOO
FURVVHV�IUDPH�DQG�&$0(5$�38//6�%$&.��*UDQW�ORRNV�IRU�D�FKDLU��/HH
VLWV� LQ� KLV� IRUPHU� SODFH� DQG� *UDQW� SXOOV� XS� D� FKDLU� IRU� KLPVHOI� EHIRUH
%DEFRFN�FDQ�KHOS�KLP��*UDQW�VHHPV�QHUYRXV��/HH�LV�D�VWXG\�LQ�FRPSRVXUH�
&87�72�

���



���0('��6+27�2)�)5217�'225��&DPHUD� KHLJKW� �� IW��8QLRQ�RIILFHUV
HQWHU�TXLHWO\�DV� LI�DWWHQGLQJ�D� IXQHUDO��$OO� VWHDO�JODQFHV�RI�/HH��&DPHUD
EDFNV�XS�ZLWK�WKHP��SDQV�ZLWK�RQH�RIILFHU�WR�²
:,'(�6+27�2)�5220��$1*8/$5�352),/(�2)�/((�$1'�*5$17�
)$925,1*� /((�� &DPHUD� KHLJKW� �� IW�� +ROG� WKLV� WKURXJKRXW� WKH� HQWLUH
FRQYHUVDWLRQ�EHWZHHQ�WKH�JHQHUDOV��WKLV�LV�WKH�PDVWHU��

���276/((�

���276�*5$17�

)LJXUH������7KLV� VWRU\ERDUG�EHJDQ�ZLWK� WKH� VFKHPDWLF� LQ�)LJXUH� ���� �SDJH
�����

���&8/((�

���&8�*5$17�
$V�\RX�FDQ�VHH��WKHUH
V�QR�VWULFW�IRUP��1RWHV��GLDJUDPV��VKRW�OLVWV�DQ\WKLQJ
WKDW� FODULILHV� ZKDW� QHHGV� WR� EH� VKRW� LV� XVHIXO�� 7KH� RQO\� JRDO� LV� WR� EH
FRQFLVH� DQG� WR� WKH�SRLQW�ZKLOH� LQFOXGLQJ�DOO� WKH� LPSRUWDQW�YLVXDO�GHWDLO�
8VXDOO\�DQ�RYHUDOO�GHVFULSWLRQ�RI� WKH� VWDJLQJ�DQG�YLVXDO�DFWLRQ�SUHFHGHV

���



WKH� QXPEHUHG� VKRWV�� ,Q� WKLV� ZD\�� WKH� FDPHUDPDQ�� DFWRUV� DQG� FUHZ�ZLOO
XQGHUVWDQG�WKH�JHQHUDO�SODQ�DQG�SXUSRVH�IRU�WKH�VWDJLQJ��VR�WKDW�ZKHQ�WKH
QXPEHUHG�VKRWV�DSSHDU��WKH�FXWWLQJ�DQG�FRPSRVLWLRQ�RI�WKH�VFHQH�LV�FOHDU�

3UHSDULQJ�D�6WRU\ERDUG
7KH�VKRW�SODQ�WKH�GLUHFWRU�MXVW�SUHSDUHG�LV�IDLUO\�SUHFLVH��1RZ�KH
V�UHDG\
WR� WXUQ� WKLV� LQWR�D�VWRU\ERDUG��2QH�ZD\� WR�EHJLQ� LV� WR�ZULWH�RXW� WKH�VKRW
SODQ�LQ�VWRU\ERDUG�ER[HV�EXW�ZLWKRXW�GUDZLQJV��7KLV�IRUFHV�WKH�GLUHFWRU�WR
WKLQN� LQ� VHTXHQFH�� )RU� VRPH� UHDVRQ�� HYHQ� D� VKRW� OLVW� VHHPV� WR� EH�PRUH
FLQHPDWLF²FORVHU� WR� ZKDW� ZLOO� EH� VHHQ� RQ� WKH� VFUHHQ²LI� HDFK� VKRW
GHVFULSWLRQ�DSSHDUV�ZLWKLQ� WKH�ERUGHUV�RI�D�IUDPH��6WRU\ERDUG�IUDPHV�RI
WKLV�W\SH�IRU�WKH�VKRW�SODQ�DSSHDULQJ�RQ�SDJH�����DUH�VKRZQ�LQ�)LJXUH�����
DERYH�
1H[W�� WKH� GLUHFWRU� DGGV� GUDZLQJV� RU� SKRWRJUDSKV�� 7KLV� FRXOG� EH

WKXPEQDLO�VNHWFKHV�RU�3RODURLGV��)LJXUHV�FDQ�EH�GUDZQ�RYHU�DQ\�SKRWRV�
7KH�GLUHFWRU�KDV�D�VXSSO\�RI�FORVH�XSV��PHGLXP�VKRWV�DQG� ORQJ�VKRWV�RI
WKH� SULQFLSDO� DFWRUV�� +H� XVHV� WKHVH� IRU� KLV� VWRU\ERDUG�� +H� SDVWHV� WKH
VWRU\ERDUG�SDQHOV�RQWR� LQGLYLGXDO�SDJHV�DQG�SODFHV� WKHP� LQ�D� ORRVH�OHDI
ELQGHU�VR�WKDW� WKH�RUGHU�RI� WKH�VKRWV�FDQ�EH�FKDQJHG��)LJXUH�����RQ�SDJH
����LV�WKH�W\SH�RI�GUDZLQJ�WKH�GLUHFWRU�PLJKW�PDNH�DW�WKLV�VWDJH�

���



)LJXUH� ����� 7KLV� LV� WKH� ILQDO� VWRU\ERDUG� UHVXOWLQJ� IURP� WKH� VFULSW
LQWHUSUHWDWLRQ�SURFHVV�

7KH� GLUHFWRU� SOD\V� PXVLF� ZKLOH� ZRUNLQJ� ZLWK� WKH� VWRU\ERDUG� DQG
LPDJLQLQJ� WKH� VFHQH�� 'LIIHUHQW� PXVLF� VXJJHVWV� GLIIHUHQW� LGHDV�� :KHQ
ZRUNLQJ� ZLWK� D� GUDPDWLF� VFHQH� WKH� GLUHFWRU� PLJKW� UHFRUG� UHKHDUVDO
GLDORJXH�DQG�SOD\�WKLV�EDFN�ZKLOH�GHVLJQLQJ�D�VFHQH�
,W�PD\� WDNH� VHYHUDO� ILOPV� WR� JUHDWO\� LPSURYH� \RXU� YLVXDO�PHPRU\� E\

ZRUNLQJ�ZLWK�VHTXHQWLDO�DUW�LQ�WKLV�ZD\��EXW�\RXU�YLVXDOL]DWLRQ�VNLOOV�ZLOO
XOWLPDWHO\� EH� VKDUSHQHG�� /RQJHU� DQG� PRUH� FRPSOH[� VHTXHQFHV� ZLOO
HYHQWXDOO\� EHFRPH� HDVLHU� WR�PDQDJH��<RX�ZLOO� ILQG� WKDW� \RXU� DELOLW\� WR
MXGJH�ZKDW�GRHV�DQG�GRHV�QRW�ZRUN��IRU�\RX��KDV�JUHDWO\�LPSURYHG�

0RGHOV�DQG�0LQLDWXUHV
)RU� D� ILOP� OLNH�$SSRPDWWR[��PRGHOV� DUH� SDUWLFXODUO\� YDOXDEOH�� 7KH� ILUVW
VFHQH�LQ�RXU�VDPSOH�VFULSW²/HH�FURVVLQJ�WKH�8QLRQ�OLQH�RI�EDWWOH�GXULQJ�D
WUXFH²LQYROYHV� KXQGUHGV� RI� FRVWXPHG� H[WUDV�� KRUVHV� DQG� VSHFLDO� SURSV
OLNH�ZDJRQV� DQG� FDQQRQV�� 7KH� ORJLVWLFDO� SUREOHP� RI� VWDJLQJ� D� VFHQH� RI

���



WKLV�W\SH�LV�HQRUPRXV��DQG�YLVXDOL]LQJ�ZKDW�JRHV�RQ�EHKLQG�WKH�FDPHUD�LV
DV� LPSRUWDQW� DV� YLVXDOL]LQJ� ZKDW� WKH� FDPHUD� ZLOO� UHFRUG�� 7KH� DVVLVWDQW
GLUHFWRU�DQG�WKH�SURGXFWLRQ�PDQDJHU�PLJKW�ZDQW�WR�LQFOXGH�DFFHVV�URDGV�
JHQHUDWRU�WUXFN��FUDQH��GROO\�WUDFN�DQG�DQ\�RWKHU�HTXLSPHQW�WKDW�ZLOO�EH�D
IDFWRU�LQ�VWDJLQJ�WKH�DFWLRQ�
3ODQQLQJ� WKH� ILUVW� VFHQH� RI�$SSRPDWWR[�� WKH� GLUHFWRU� WULHV� GLIIHUHQW

JURXSLQJV� RI� WKH�PLQLDWXUH� ILJXUHV�� SKRWRJUDSKLQJ� HDFK� RI� WKHP�ZLWK� D
VWLOO� FDPHUD�� 7KH� GLUHFWRU� VKRRWV� VHYHUDO� SKRWRJUDSKV�� VRPH� ZLWK� WKH
IUDPLQJ�KH�ZRXOG�OLNH�WR�VHH�IRU�VSHFLILF�VKRWV��DQG�RWKHU��ZLGHU�IUDPLQJV
WR�JLYH�DQ�RYHUYLHZ�RI�WKH�ORFDWLRQ��+H�DOVR�VKRRWV�ELUG
V�H\H�YLHZV�RI�WKH
PLQLDWXUH� VHW�� ZKLFK� ZLOO� EH� KHOSIXO� LQ� ODWHU� GLVFXVVLRQV� ZLWK� WKH
SURGXFWLRQ�WHDP�
2QFH�WKH�GLUHFWRU�KDV�WKH�SULQWV�RI�WKH�ZLGH�VKRW�KH�FDQ�GUDZ�RQ�WKHP

XVLQJ� D� IHOW�WLS� PDUNHU�� ,Q� WKLV� ZD\� KH� FDQ� LQGLFDWH� WKH� PRWLRQ� RI� WKH
FDPHUD� RU� VKRZ� ZKDW� WKH� FDPHUD� VHHV� LQ� D� SDQ� VKRW�� ,Q� IDFW�� DOO� WKH
VWRU\ERDUG�GUDZLQJ�WHFKQLTXHV�LQ�&KDSWHU���FDQ�EH�DGGHG�WR�WKH�SKRWRV�WR
LQGLFDWH�PRWLRQ��FDPHUD�PRYHPHQW�RU�VWDJLQJ�
7KH�LQWHULRU�VFHQH�LQ�$SSRPDWWR[�FDQ�EH�WUHDWHG�LQ�WKH�VDPH�ZD\��7KH

LQWHULRU�ZDOOV�RI� WKH�DFWXDO� ORFDWLRQ�RU� VHW� FDQ�EH�SKRWRJUDSKHG��SULQWHG
DQG� SDVWHG� RQ� IRDP� FRUH� OLNH� PLQLDWXUH� IODWV�� )LJXUHV� DQG� GROOKRXVH
IXUQLWXUH�DUH�DGGHG�WR�WKH�PRGHO��,I�\RX�KDYH�D�FORVH�XS�OHQV��PDFUR�OHQV
RU� D� VHW� RI� GLRSWHUV�� \RX�ZLOO� EH� DEOH� WR� SKRWRJUDSK�PHGLXP� VKRWV� DQG
HYHQ�FORVH�XSV�RI�WKH�WR\�ILJXUHV��0RGHOV�DUH�PRUH�HDVLO\�DGDSWHG�WR�ODUJH
FRPSOH[�VFHQHV��EXW�WKH�ILQDO�MXGJH�RI�WKHLU�DSSURSULDWHQHVV�LV�ZKHWKHU�RU
QRW�WKH�GLUHFWRU�KDV�EHHQ�DEOH�WR�SHUIHFW�WKH�VFHQH�ZLWKRXW�WKHP��$V�ZLWK
DQ\�YLVXDOL]DWLRQ�WRRO��LWV�PDLQ�IXQFWLRQ�LV�SURYRNLQJ�WKH�LPDJLQDWLRQ�RI
WKH�ILOPPDNHU�

3+$6(�)285��&,1(0$72*5$3+<
,W
V� QRW� XQFRPPRQ� IRU� D� EXV\� FLQHPDWRJUDSKHU� WR� MRLQ� WKH� SURGXFWLRQ
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WHDP� RI� D� ILOP� RQO\� D� IHZ�ZHHNV� EHIRUH� SULQFLSDO� SKRWRJUDSK\� EHJLQV�
7KLV�PHDQV�KH�KDV� WR�PRYH�TXLFNO\� WR� OHDUQ� WKH�SURGXFWLRQ�GHPDQGV�RI
WKH� ILOP�� ZKLFK� KDV� SUREDEO\� EHHQ� LQ� SUHSURGXFWLRQ� IRU� PDQ\� PRQWKV�
8SRQ� MRLQLQJ� WKH� WHDP�� WKH� FLQHPDWRJUDSKHU� LPPHGLDWHO\� YLVLWV� WKH
ORFDWLRQV�ZLWK�WKH�GLUHFWRU��UHYLHZV�WKH�VWRU\ERDUGV��VHWV��SURSV��FRVWXPHV
DQG�PDNHXS��SRVVLEO\�VKRRWLQJ�WHVWV�RI�DQ\�RI�WKHVH�HOHPHQWV�
7KRXJK� LW� YDULHV� ZLWK� HDFK� ILOP�� WKH� FLQHPDWRJUDSKHU
V� PDMRU

UHVSRQVLELOLWLHV�DUH�OLJKWLQJ��H[SRVLQJ�WKH�ILOP�DQG�H[HFXWLQJ�WKH�IUDPLQJ
DQG� FDPHUD� PRYHPHQW� GHWHUPLQHG� E\� WKH� SURGXFWLRQ� GHVLJQHU�� WKH
GLUHFWRU� DQG� WKH� FLQHPDWRJUDSKHU� KLPVHOI�� ,W� VHHPV� VWUDQJH� WR� PDQ\
SHRSOH� WKDW� WKH� FLQHPDWRJUDSKHU� GRHV� QRW� KDYH� DEVROXWH� FRQWURO� RI� WKH
VKRW�IORZ��EXW�LW�LV�XOWLPDWHO\�WKH�GLUHFWRU
V�FDOO�
&RPPXQLFDWLRQ� EHWZHHQ� WKH� GLUHFWRU� DQG� WKH� FLQHPDWRJUDSKHU� LV

FUXFLDO�� 6RPH� ILOPPDNHUV� VKRZ� WKHLU� FLQHPDWRJUDSKHUV� SKRWRJUDSKV�
SDLQWLQJV��RWKHU�ILOPV�RU�DQ\�RWKHU�YLVXDO�VRXUFH�DV�D�ZD\�RI�LOOXVWUDWLQJ
ZKDW�WKH\
UH�DIWHU�VW\OLVWLFDOO\��2IWHQ�DQ�HYRFDWLYH�GHVFULSWLRQ�LV�DOO�WKDW
V
QHHGHG� WR� JLYH� WKH� GLUHFWRU� RI� SKRWRJUDSK\� WKH� GLUHFWLRQ� KH� QHHGV�
1DWXUDOO\�� WKLV� ZLOO� SURYRNH� GLVFXVVLRQV� DQG� FRQWURYHUV\� RXW� RI� ZKLFK
VROXWLRQV�DQG�QHZ�LGHDV�DUH�IRUJHG�
,Q� WKH�ILQDO�ZHHNV�EHIRUH�VKRRWLQJ�� WKH�GLUHFWRU�VKRXOG�KDYH�D�SUHFLVH

XQGHUVWDQGLQJ�RI� WKH�HQYLURQPHQW�RI�KLV�VWRU\�� LQFOXGLQJ�VHWV�� ORFDWLRQV�
PDMRU� SURSV�� FRVWXPHV� DQG� PDNHXS�� (YDOXDWLRQ� RI� OLJKWLQJ� DQG
SKRWRJUDSK\�FDQ�EH�PDGH�DW�WKLV�WLPH�E\�VKRRWLQJ�WHVW�IRRWDJH�RI�DQ\�RI
WKH�GHVLJQ�HOHPHQWV��PDNLQJ�DGMXVWPHQWV�ZKHUH�QHFHVVDU\�

3+$6(�),9(��5(+($56$/
$PRQJ� WKH� SOHDVXUHV� RI� UHDGLQJ� RU�ZDWFKLQJ� ILFWLRQ� DUH� WKH� RGG� GHWDLOV
DQG� HYDQHVFHQW�PRPHQWV� RI� HYHU\GD\� OLIH� WKDW�ZH� RIWHQ� IRUJHW� XQWLO�ZH
VHH�WKHP�LQ�D�ERRN�RU�RQ�WKH�VFUHHQ��$FWRUV�DQG�GLUHFWRUV�VWRUH�XS�WKHVH
LPSUHVVLRQV� WKURXJK� FRQVWDQW� REVHUYDWLRQ�� DQG� WKLV� LV� RQH� RI� WKH� WKLQJV
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\RX� KRSH� WR� XQFRYHU� ZKLOH� FROODERUDWLQJ�� 2IWHQ� WKH� SUHVVXUH� RI� WKH
VKRRWLQJ�SURFHVV�JHWV�LQ�WKH�ZD\�RI�WDSSLQJ�WKHVH�VPDOO�ELWV�RI�EHKDYLRU�
ZKLFK� WKH�DFWRU�PXVW� LQFRUSRUDWH� LQWXLWLYHO\��:KHQ� WKLV�KDSSHQV�� DFWRUV
DQG�GLUHFWRUV�WHQG�WR�IDOO�EDFN�RQ�WKH�REYLRXV�LQ�WKHLU�FUHDWLYH�FKRLFHV��,W
LV� WKH� GLUHFWRU
V� MRE� WR� FUHDWH� DQ� HQYLURQPHQW� LQ� ZKLFK� WKH� DFWRU� FDQ
FRQQHFW� ZLWK� KLV� DGYHQWXURXV� LPSXOVHV� DQG� ILQG� WKH� XQH[SHFWHG� DQG
XQSUHGLFWDEOH� LQ� WKHLU�ZRUN� WRJHWKHU�� ,W� LV� WKLV��PRUH� WKDQ�DQ\WKLQJ�HOVH�
WKDW�FRQWULEXWHV�WR�FUHDWLYH�VWDJLQJ��DQG�DOO�RWKHU�DVSHFWV�RI�SHUIRUPDQFH��
2QFH�WKH�DFWRU�ORFDWHV�ZLWKLQ�KLPVHOI�WKH�TXLUNLQHVV�RI�WKH�HYHU\GD\�DQG
PDNHV� LW� KLV� RZQ� WKURXJK� DFWLRQ�� WKH� GLUHFWRU� KDV� RQO\� WR� FRPSRVH� LW
ZLWKLQ�WKH�IUDPH�
8QIRUWXQDWHO\�� UHKHDUVDO� WLPH� RQ� PRVW� IHDWXUHV� LV� YHU\� VKRUW

�VRPHWLPHV�QRQH[LVWHQW�� DV� FRPSDUHG�ZLWK� OLYH� WKHDWHU�� ,I� D� IXOO� FDVW� LV
DVVHPEOHG� IRU� WZR� RU� WKUHH� ZHHNV� EHIRUH� WKH� ILOP� EHJLQV�� WKLV� LV
FRQVLGHUHG� H[WUHPHO\� JHQHURXV�� %\� FRPSDULVRQ�� VWDJH� GLUHFWRUV� DUH
DFFXVWRPHG�WR�KDYLQJ�WKUHH�RU�IRXU�WLPHV�DV�PXFK�UHKHDUVDO�WLPH�

3UHYLHZLQJ�6FHQHV
2QFH�WKH�DFWRUV�DUH�DYDLODEOH�WR�EHJLQ�ZRUNLQJ�RQ�VFHQHV��RQH�YLVXDOL]LQJ
WRRO� VWDQGV� RXW� WKDW� LV� LQYDOXDEOH²YLGHR�� (YHQ� D� VLQJOH� YLHZSRLQW
UHFRUGHG�GXULQJ�D�UHKHDUVDO�LV�WUHPHQGRXVO\�LQIRUPDWLYH��3ODFLQJ�D�IUDPH
DURXQG� WKH� DFWRUV� FKDQJHV� WKH� ZD\� D� VFHQH� SOD\V�� VR� WKH� GLUHFWRU� ZLOO
GLVFRYHU�SUREOHPV�DQG�RSSRUWXQLWLHV�WKDW�ZHUH�QRW�DSSDUHQW�EHIRUH�
7KH�VWUXFWXUH�DQG�SDFLQJ�FDQ�DOVR�EH�DSSUR[LPDWHG�ZLWK�VLPSOH�HGLWLQJ

RI�PDVWHU�VFHQHV��$�URXJK�FXW�RI�WZR�RU�WKUHH�FRQVHFXWLYH�VFHQHV�LV�HDVLO\
DVVHPEOHG�HYHU\� IHZ�GD\V�XVLQJ�DQ� LQH[SHQVLYH�RII�OLQH�HGLWLQJ�V\VWHP�
6LQFH�WKH�DSSURSULDWH�WUDQVLWLRQV��GLVVROYHV��ZLSHV��HWF���DQG�D�WHPSRUDU\
PXVLF�WUDFN�FDQ�EH�DGGHG�IDLUO\�HDVLO\��WKH�ILOPPDNHU�FDQ�JHW�D�YHU\�JRRG
VHQVH�RI�WKH�GUDPDWLF�IORZ�RI�WKH�SLFWXUH��'HSHQGLQJ�RQ�WKH�W\SH�RI�ILOP�
ORQJHU� VHFWLRQV� RI� WKH� ILOP� FDQ� EH� DVVHPEOHG�� 2EYLRXVO\�� LW
V� HDVLHU� WR
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VLPXODWH�VFHQHV�LQ�D�VPDOO�ILOP�WKDQ�WKRVH�LQ�D�VSUDZOLQJ�DFWLRQ�SLFWXUH�
EXW�LQ�DQ\�FDVH�WKH�IXQGDPHQWDO�GUDPDWLF�WKUXVW�RI�WKH�SHUIRUPDQFHV�FDQ
EH�SUHYLHZHG��7KH�GLIILFXOW\�RI�KRQLQJ�D�VFULSW�DQG�SHUIRUPDQFHV�ZLWKLQ
WKH�KHFWLF�VFKHGXOH�RI�D�PRWLRQ�SLFWXUH�SURGXFWLRQ�ZDV�RQH�RI�WKH�UHDVRQV
WKDW� 0*0
V� KHDG� RI� SURGXFWLRQ�� ,UYLQJ� 7KDOEHUJ�� IROORZHG� *URXFKR
0DU[
V�VXJJHVWLRQ�WKDW�WKH�0DU[�%URWKHUV�WHVW�WKH�URXWLQHV�IRU�$�1LJKW�DW
WKH�2SHUD�RQ�VWDJH�EHIRUH�D�OLYH�DXGLHQFH�EHIRUH�ILOPLQJ�EHJDQ�
,Q� DGGLWLRQ� WR� SUHYLHZLQJ�GUDPDWLF� HOHPHQWV�� WKH� VSHFLILFV� RI� FDPHUD

DQJOHV�DQG�VWDJLQJ�FDQ�DOVR�EH�UHILQHG��,I�SRVVLEOH��ZRUNLQJ�DW�WKH�ORFDWLRQ
VLWH�LV�LGHDO�EXW�QRW�DEVROXWHO\�QHFHVVDU\��,I�D�UHKHDUVDO�VSDFH�LV�XVHG��WKH
IORRU� FDQ� EH� PDUNHG� RII� ZLWK� PDVNLQJ� WDSH� LQGLFDWLQJ� GRRUZD\V� DQG
IXUQLWXUH� VR� WKDW� WKH� DFWRUV� KDYH� WKH� JHQHUDO� VHQVH� RI� WKH� OD\RXW� RI� DQ
DFWXDO�ORFDWLRQ��,I�SURSV�DUH�DYDLODEOH��RU�WKH�DSSURSULDWH�IXUQLWXUH�FDQ�EH
IRXQG�� WKLV� LV�EHWWHU�VWLOO��$Q�DFWRU� LV�PRWLYDWHG�E\�WKH�GHWDLO�RI�D�SODFH�
$Q\�SURS�WKDW�FDQ�EH�HDVLO\�LQFOXGHG�WR�JLYH�WKH�UHKHDUVDO�VSDFH�UHDOLW\�LV
D� SOXV�� ,I� D� VFHQH� WDNHV� SODFH� LQ� D� GLQHU�� JR� WR� D� GLQHU� GXULQJ�RII� KRXUV
ZLWK�WKH�DFWRUV��8VXDOO\�QR�RQH�ZLOO�REMHFW�WR�\RXU�KDYLQJ�DQ�DVVLVWDQW�VHW
XS�D�9+6�FDPFRUGHU��6FHQHV�LQ�FDUV��EHGURRPV��SDUNV��D� ODZ\HU
V�RIILFH
RU� DQ\� RWKHU� UHODWLYHO\� VLPSOH� VHWWLQJ� DUH� HDVLO\� UHFRUGHG�� 9LGHR
SUHYLHZLQJ� LV� DOVR� DQ� H[FHOOHQW�ZD\� WR� SHUPLW� \RXU� DFWRUV� WR� LPSURYLVH
LGHDV�IRU�WKH�VFULSW��2QFH�UHFRUGHG��D�QHZ�OLQH�RI�GLDORJXH�RU�D�JHVWXUH�LV
SUHVHUYHG�DQG�FDQ�EH�DGGHG�WR�WKH�VFULSW�
,I�\RX�DUH�XVLQJ�D�VNHWFK�DUWLVW�WR�GR�ERDUGV�LW�PLJKW�EH�XVHIXO�IRU�KLP

RU�KHU�WR�DWWHQG�WKH�UHKHDUVDOV�IURP�WLPH�WR�WLPH�RU�WR�YLHZ�WKH�UHKHDUVDO
WDSHV��,I�D�UHKHDUVDO�URRP�LV�XVHG�WR�VLPXODWH�D�ORFDWLRQ�QRW�\HW�DYDLODEOH
²IRU�H[DPSOH��D�EXV\�VKRSSLQJ�PDOO� LQWHULRU²WKH�DUWLVW�ZLOO�EH�DEOH� WR
DGG�WKH�EDFNJURXQG�LQ�KLV�GUDZLQJV�
7KLV�EULQJV�XV� WR� WKH� ILQDO� VWDJHV�RI� WKH�SURGXFWLRQ�F\FOH�� DQG�DW� WKLV

SRLQW�\RX�DUH�LQWR�SULQFLSDO�SKRWRJUDSK\��9LVXDOL]DWLRQ�FRQWLQXHV��WKRXJK
E\�QRZ�WKH�GLUHFWRU�KDV�SUHYLHZHG�VR�PDQ\�YHUVLRQV�RI�WKH�VFULSW�WKDW�KH
FDQ�IOXLGO\� LPSURYLVH� LI�KH�VR�FKRRVHV��0XFK�RI� WKH� WLPH� WKLQJV�ZLOO�EH
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VKRW�DFFRUGLQJ�WR�D�GHILQLWH�SODQ��DQG�WKH�GLUHFWRU�DQG�FUHZ�ZLOO�KDYH�WKH
VWRU\ERDUG�RQ�VHW�WR�UHIHU�WR��(G�9HUUDX[��D�SURGXFWLRQ�LOOXVWUDWRU�WXUQHG
DUW�GLUHFWRU��ZKR�VWRU\ERDUGHG�VHYHUDO�RI�6WHYHQ�6SLHOEHUJ
V�PRYLHV��WROG
PH�KLJKO\� UHQGHUHG�ERDUGV� IRU�HDFK�VKRRWLQJ�GD\�ZHUH�GLVSOD\HG�RQ� WKH
VHW�IRU�WKH�FUHZ�WR�VHH��$V�HDFK�VKRW�ZDV�DFFRPSOLVKHG�LW�ZDV�FKHFNHG�RII�

3RVWSURGXFWLRQ
)LQDOO\�� WKH� HGLWRU� UHFHLYHV� WKH� VWRU\ERDUGV� DQG� FDPHUD� QRWHV� IURP� WKH
FRQWLQXLW\� SHUVRQ�� �7KH� HGLWRU� PD\� KDYH� EHHQ� LQYROYHG� LQ� VWRU\ERDUG
FRQIHUHQFHV�DW�VRPH�SRLQW���,Q�VRPH�LQVWDQFHV��WKH�HGLWRU�LV�URXJK�FXWWLQJ
GXULQJ�WKH�PDNLQJ�RI�WKH�SLFWXUH�DQG�PD\�EH�RQ�ORFDWLRQ�ZLWK�KLV�IODWEHG�
$�����PLQXWH�GLDORJXH�VHTXHQFH��VKRW�LQ�RQH�GD\��FDQ�RIWHQ�EH�URXJK�FXW
DIWHU� WKH� ILOP� UHWXUQV� IURP� WKH� ODE��(OHFWURQLF� HGLWLQJ� FDQ� VSHHG� XS� WKH
DVVHPEO\� SURFHVV�� KRZHYHU�� DGGLWLRQDO� WLPH� LV� QHHGHG� DW� WKH� ODE� WR
WUDQVIHU�WKH�IRRWDJH�WR�WDSH�
6WRU\ERDUGV� FDQ� DOVR� EH� XVHG� LQ� HGLWLQJ� E\� GUDZLQJ� SDQHOV� EDVHG� RQ

DFWXDO�IRRWDJH��,�KDYH�XVHG�WKLV�PHWKRG�VHYHUDO� WLPHV�ZKHQ�FXWWLQJ�RQ�D
IODWEHG�HGLWLQJ�WDEOH��%\�SODFLQJ�D�VKHHW�RI�SDSHU�RYHU� WKH�VFUHHQ�RQ�WKH
IODWEHG�� ,� DP� DEOH� WR� TXLFNO\� WUDFH� LQGLYLGXDO� SDQHOV� IRU� HDFK� VKRW��7KH
VKRWV�DUH�WKHQ�ODLG�RXW�RQ�WKH�IORRU�LQ�URZV��,�NHHS�UHDUUDQJLQJ�WKH�RUGHU
XQWLO� WKH�JUDSKLF�IORZ�VHHPV�WR�ZRUN�VPRRWKO\��7KLV�VDYHV�DQ�HQRUPRXV
DPRXQW�RI�WULDO�DQG�HUURU�ZKHQ�VSOLFLQJ�WKH�DFWXDO�ILOP�

5HVHDUFK�7RROV�DQG�0DWHULDOV
7KHUH�DUH�VHYHUDO�EDVLF�WRROV�D�ILOPPDNHU�VKRXOG�RZQ�IRU�YLVXDOL]LQJ�KLV
ILOP� DQG� DV� D� ZD\� RI� NHHSLQJ� KLV� WHFKQLTXH� VKDUSHQHG�� :H
YH� DOUHDG\
VSRNHQ�DERXW� VHYHUDO�RI� WKHP�� WKH�GLUHFWRU
V� ILQGHUV�� YLGHR�FDPHUDV� DQG
VWLOO�FDPHUDV��+HUH�DUH�VRPH�IXUWKHU�WKRXJKWV�RQ�WKH�VXEMHFW��7KH���PP
6/5�LV�VWLOO�WKH�PRVW�LQGLVSHQVDEOH�WRRO�D�ILOPPDNHU�FDQ�RZQ��1HDUO\�DOO
WKH�PRWLRQ�SLFWXUH� OHQVHV�GHVFULEHG� LQ� WKLV�ERRN�KDYH�HTXLYDOHQWV� LQ� WKH
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��PP�6/5�IRUPDW��,I�\RX�RZQ�WZR�]RRP�OHQVHV�LQ�SRSXODU�UDQJHV�VXFK�DV
�����PP�DQG�������PP�WKH\�ZLOO�FRYHU�PRVW�RI�WKH�VLWXDWLRQV�\RX�ZLOO
HQFRXQWHU� LQ� ILOPPDNLQJ�� ,I� DQ\� DGGLWLRQDO� OHQVHV� DUH� QHHGHG�� LW� ZLOO
SUREDEO\� EH� DW� WKH�ZLGH� HQG�� DQG� ��PP� DQG� ��PP� SULPHV�ZLOO� EH� WKH
PRVW�XVHIXO��1HZ�DQG�EHWWHU�]RRP�OHQVHV�DUH�FRPLQJ�RXW�DOO�WKH�WLPH�DQG
\RX�PD\�ILQG�D�UDQJH�RI�IRFDO�OHQJWKV�WKDW�LV�EHWWHU�IRU�\RXU�QHHGV��6LQFH�,
KDYH� EHHQ� D� SURIHVVLRQDO� SKRWRJUDSKHU� IRU�PDQ\�\HDUV��P\�NLW� LQFOXGHV
OHQVHV� IURP� ��PP� WR� ����PP� DQG� D� YDULHW\� RI� FORVH�XS� GLRSWHUV� DQG
ILOWHUV��)UDQNO\�� WKLV� LV� D�KHDY\� ORDG� IRU� VFRXWLQJ�� DQG�EHFDXVH� ,�XVXDOO\
NQRZ�LQ�DGYDQFH�ZKDW�OHQVHV�,�ZLOO�XVH�IRU�D�SURSRVHG�VFHQH��VRPH�RI�WKH
HTXLSPHQW�VWD\V�SDFNHG�DZD\�DV�,�KLNH�DURXQG�D�VHW�RU�ORFDWLRQ��+RZHYHU�
DW�RQH�WLPH�RU�DQRWKHU�HDFK�OHQV�,�RZQ�FRPHV�LQ�KDQG\�
3RODURLG�FDPHUDV�DUH�XVHIXO�IRU�ORFDWLRQ�ZRUN��DQG�WKH�DPDWHXU�PRGHOV

DUH� FKHDS� DQG� FRQYHQLHQW�� )RU� PRUH� GHPDQGLQJ� ZRUN� WKH� ���� 6(
SURIHVVLRQDO�PRGHO�KDV�WKUHH�LQWHUFKDQJHDEOH�OHQVHV�DQG�PDQXDO�DSHUWXUH�
VKXWWHU�VSHHG�DQG�IRFXV�FRQWUROV��$�IHZ�\HDUV�DJR��,�UHVXUUHFWHG�DQ�ROG�6;
��� �QRZ� GLVFRQWLQXHG�� EHFDXVH� LW� FRXOG� IRFXV� GRZQ� WR� �� IW��� SHUPLWWLQJ
LQVWDQW�� H[WUHPH� FORVH�XS� SKRWRJUDSK\�� 3RODURLGV� DUH� DOVR� XVHIXO� IRU
VWRU\ERDUGLQJ� LI� \RX� QHHG� D� UHIHUHQFH� VKRW� IDVW�� <RX� QHHG� RQO\� VWHS
RXWVLGH�LQWR�WKH�GULYHZD\�WR�JHW�D�VKRW�RI�D�FDU�RU�D�ORZ�DQJOH�RI�D�KRXVH
RU�D�VKRW�RI�D�PRGHO�RU�DQ\�RWKHU�VXEMHFW�\RX�UHTXLUH�IRU�UHIHUHQFH�
,I�\RX
UH�LQWHUHVWHG�LQ�DQ�HQKDQFHG�3RODURLG�FDPHUD�IRU�YLVXDOL]LQJ��\RX

PLJKW�ZDQW�WR�FRQWDFW�WKH���'HVLJQV�&RPSDQ\�DW������*URVVH�3RLQW�$YH��
&DQRJD�3DUN��&$�������� ������ ���������� IRU� OLWHUDWXUH� GHVFULELQJ� WKHLU
FRPSOHWH� SURGXFW� OLQH�� 7KH\� VSHFLDOL]H� LQ� UHEXLOGLQJ� DQG� PRGLI\LQJ
GLVFRQWLQXHG� 3RODURLG� FDPHUDV� WR� DFFHSW� WKH� QHZHU� SDFN� ILOP�� 7KH
DGYDQWDJH� WR� WKH� ROGHU� 3RODURLG� FDPHUDV� LV� WKDW� WKH\� SHUPLW� PDQXDO
VKXWWHU� DQG� H[SRVXUH� FRQWURO�� 6WLOO� SKRWRJUDSKHUV� KDYH� EHHQ�XVLQJ� WKHVH
FDPHUDV� IRU� \HDUV� IRU� WHVWLQJ� H[SRVXUH� DQG� OLJKWLQJ�� SDUWLFXODUO\� IRU
VWUREH�VRXUFHV����'HVLJQV�DOVR�EXLOGV�DGGLWLRQDO�IHDWXUHV�LQWR�WKH�FDPHUDV�
VXFK� DV� PXOWLSOH� H[SRVXUH� FDSDELOLW\� RU� ILWWLQJ� VWDQGDUG� ³3&´� VWUREH
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FRQQHFWLRQV�WR�WKH�VKXWWHU�
,�OLNH�WR�VKRRW�VOLGH�ILOP��VR�D�OLJKW�ER[�LV�D�YDOXDEOH�ZD\�WR�ORRN�DW�D

GD\
V� ZRUN�� )DLUO\� LQH[SHQVLYH� ���� �� ����� FRORU�FRUUHFWHG� ER[HV� DUH
DYDLODEOH� WKDW�SHUPLW� WKH�YLHZLQJ�RI����WR�����VOLGHV��/LJKW�ER[HV�DOORZ
\RX�WR�HDVLO\�DUUDQJH�DQG�UHDUUDQJH�VHTXHQFHV�

6FRXWLQJ�.LWV
<RXU�NLW�VKRXOG�LQFOXGH�D�FRPSDVV��WKH�FDPHUD�RU�FDPHUDV�RI�\RXU�FKRLFH�
H[WUD� ILOP��D�PLQLFDVVHWWH� UHFRUGHU� IRU�QRWHV��SDG�DQG�SHQFLO��PHDVXULQJ
WDSHV��XS�WR����IW���DQG�D�SODVWLF�EDJ�WR�FRYHU�\RXU�HTXLSPHQW�LQ�FDVH�RI�D
VXGGHQ� GRZQSRXU� �LW
V� KDSSHQHG� WR� PH� RQ� KRUVHEDFN�� PLOHV� IURP� WKH
VWDEOH���$UW� GLUHFWRU�� +DUROG�0LFKHOVRQ�� WROG� PH� KH� FDUULHV� DQ� LQIUDUHG
PHDVXULQJ� GHYLFH� VR� WKDW� KH� FDQ� FDOFXODWH� WKH� KHLJKW� RI� WDOO� FHLOLQJV� RU
RWKHU�LQDFFHVVLEOH�SODFHV�
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3DUW�,,
(OHPHQWV�RI�WKH�&RQWLQXLW\�6W\OH
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6KRW�6L]H
$V�ZH�DOO�NQRZ��WKH�XQLYHUVDO�XQLWV�RI�FRPSRVLWLRQ�DUH�WKH�ORQJ�VKRW��WKH
PHGLXP� VKRW�� DQG� WKH� FORVH�XS�� 7KHVH� VKRWV� DUH� D� GHYHORSPHQW� RI� WKH
FRQWLQXLW\� V\VWHP� LQVRIDU� DV� WKH\� DUH� RYHUODSSLQJ� SRUWLRQV� RI� D� VLQJOH
VSDFH� DQG�RQO\�PDNH� VHQVH� LQ� UHODWLRQ� WR� RQH� DQRWKHU��7KDW� LV�� WKH\� DUH
XVHG� WRJHWKHU� WR�FUHDWH�D�FRQVLVWHQW� VSDWLDO�WHPSRUDO�RUGHU��7KRXJK� WKH\
FDQ�EH�XVHG�WR�GHVFULEH�VSDFHV�DV�ODUJH�DV�WKH�VRODU�V\VWHP�RU�DV�VPDOO�DV
WKH� KHDG� RI� D� SLQ��ZH� DOZD\V� NQRZ� DSSUR[LPDWHO\� KRZ� ODUJH� DQ� DUHD� LV
EHLQJ� IUDPHG� ZKHQ� WKHVH� WHUPV� DUH� XVHG�� 7KDW
V� EHFDXVH� WKH� VKRWV� DUH
VFDOHG�WR�WKH�VXEMHFW�DQG�UHODWHG�WR�RQH�DQRWKHU�SURSRUWLRQDWHO\�
$� ORQJ�VKRW�RI� WKH�:RUOG�7UDGH�&HQWHU� IUDPHV�DOO�RI� WKH� WZLQ� WRZHUV

DQG�D�JHQHURXV�SLHFH�RI�0DQKDWWDQ��D�PHGLXP�VKRW�RI�WKH�EXLOGLQJ�ZRXOG
ORS� RII� VRPH� RI� WKH� ORZHU� IORRUV�� 0RYLQJ� LQ� IRU� D� FORVH�XS�� D� VLQJOH
ZLQGRZ�PLJKW� ILOO� WKH� IUDPH�� 7KHUH� DUH� QR� DEVROXWH� UXOHV� LQ� WKH� XVH� RI
WKHVH� WHUPV� DQG� HYHQ� WKH� WHUPV� WKHPVHOYHV� YDU\�� ,Q�)LJXUH����� RQ� SDJH
����WKH�EDVLF�IUDPLQJ�KHLJKWV�DUH�VKRZQ�IRU�WKH�KXPDQ�ILJXUH�
7KH�FKDQJH�RI� VL]H� IURP�VKRW� WR� VKRW�YDULHV�EXW� LV�GHWHUPLQHG�E\� WKH

OLPLWV� RI� LGHQWLILFDWLRQ�� $V� ORQJ� DV� ZH� UHFRJQL]H� WKDW� HDFK� VKRW� LV� DQ
RYHUODSSLQJ�SRUWLRQ�RI�WKH�ZLGH�VKRW��WKH�FKDQJH�LQ�VFDOH�LV�SHUPLVVLEOH�
$FWXDOO\��HYHQ�WKLV�GHILQLWLRQ�PXVW�WDNH�LQWR�DFFRXQW�WKH�FKDQJH�LQ�HGLWLQJ
VW\OHV� RYHU� VHYHUDO� GHFDGHV�� 7KH�PRYH� IURP�ZLGH� VKRW� WR� FORVH�XS�ZDV
FRQVLGHUHG�WRR�UDGLFDO�D�MXPS�IRU�DXGLHQFHV�GXULQJ�WKH�ILUVW�ILYH�GHFDGHV
RI�PRWLRQ�SLFWXUHV�XQOHVV�D�PHGLXP�VKRW�ZDV�XVHG�LQ�EHWZHHQ��+ROO\ZRRG
HGLWRUV�ZHUH�IRUELGGHQ�WR�MX[WDSRVH�D�ZLGH�VKRW�ZLWK�D�FORVH�XS�OHVW�WKH\
FRQIXVH� WKH�DXGLHQFH�DV� WR�ZKHUH� WKH�FORVH�XS�ZDV� WDNLQJ�SODFH��7RGD\�
DIWHU� VHYHUDO� GHFDGHV� RI� IDPLOLDULW\� ZLWK� +ROO\ZRRG� FRQYHQWLRQV�
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DXGLHQFHV�HDVLO\�DFFHSW�H[WUHPH�FKDQJHV�LQ�VFDOH��,I�DQ\WKLQJ��LW�LV�OLNHO\
WKDW� WKH� FRQVHUYDWLYH� HGLWLQJ� UXOHV� RI� WKH� SDVW� ODJJHG� EHKLQG� DXGLHQFH
XQGHUVWDQGLQJ�
9LVXDO�UHFRJQLWLRQ�EHWZHHQ�VKRWV��KRZHYHU��LV�RQO\�KDOI�WKH�VWUDWHJ\�RI

WKH�FRQWLQXLW\�VW\OH��0RVW�RIWHQ�WKH�UHODWLRQVKLS�EHWZHHQ�VKRWV� LV�RQH�RI
LPSOLFDWLRQ� RU� LQIHUHQFH�� )RU� H[DPSOH�� ZH� VHH� D� ZLGH� VKRW� RI� D� PDQ
DSSURDFKLQJ�D�GRRU��7KLV�LV�IROORZHG�E\�D�FXW� WR�DQ�H[WUHPH�FORVH�XS�RI
WKH�PDQ
V�KDQG�WXUQLQJ�WKH�GRRUNQRE��(YHQ�LI�WKH�GRRUNQRE�ZDV�WRR�VPDOO
WR�DWWUDFW�RXU�DWWHQWLRQ�LQ�WKH�ZLGH�VKRW��ZH�H[SHFW�WKDW�LW�LV�FRQQHFWHG�WR
WKH�SUHYLRXV�VKRW�VLQFH�LW�PDNHV�ORJLFDO�VHQVH��HYHQ�WKRXJK�ZH�FRXOG�EH
ORRNLQJ�DW�DQRWKHU�GRRUZD\�LQ�D�GLIIHUHQW�SODFH�DQG�WLPH��1DUUDWLYH�ORJLF
DQG� WKH� YLVXDO� FRQQHFWLRQ� EHWZHHQ� VKRWV� FRRSHUDWH� WR� FUHDWH� D�VHQVH� RI
FRQWLQXRXV� VSDFH�� 7KLV� SDLU� RI� LGHDV�� FDXVH� DQG� HIIHFW� DQG� VSDWLDO
UHFRJQLWLRQ��SURYLGH�WKH�RUJDQL]DWLRQDO�EDVLV�RI�WKH�FRQWLQXLW\�VW\OH�
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)LJXUH������%DVLF�)UDPLQJ�KHLJKWV�IRU�WKH�KXPDQ�ILJXUH�

/RQJ�VKRWV��PHGLXP�VKRWV�� DQG�FORVH�XSV�FDQ�GHVFULEH�DQ\� VXEMHFW�RU
ORFDWLRQ�EXW�DUH�PRVW�RIWHQ�XVHG�WR�GHVFULEH�WKH�KXPDQ�ILJXUH��7KH�WHUPV
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WDNH� RQ� VSHFLDO� PHDQLQJ� LQ� WKLV� FRQQHFWLRQ�� +HUH� WKH� FKDQJH� LQ� VFDOH
EHWZHHQ�VKRWV�LV�QRW�UHODWHG�E\�ORJLF�RU�YLVXDO�UHFRJQLWLRQ�DORQH��,QVWHDG�
IUDPLQJ�LV�GHWHUPLQHG�E\�FRQYHQWLRQV�RI�SRVW�5HQDLVVDQFH�DUW�RU�ZKDW�DUH
JHQHUDOO\�FRQVLGHUHG�SOHDVLQJ�DQG�EDODQFHG�FRPSRVLWLRQV�

7KH�&ORVH�XS
7HOHYLVLRQ�KDV�JUHDWO\� LQFUHDVHG�WKH�XVH�RI� WKH�FORVH�XS��7R�FRPSHQVDWH
IRU� WKH� VPDOO� VL]H� RI� WKH� VFUHHQ�� WKH� FORVH�XS� LV� XVHG� WR� EULQJ� XV� LQWR
FORVHU�FRQWDFW�ZLWK�WKH�DFWLRQ��)RU�GLDORJXH�VHTXHQFHV�WKH�VKRXOGHU�DQG�
KHDG�VKRW�KDV�EHFRPH� WKH�SUHGRPLQDQW� IUDPLQJ��&RVW�PLQGHG�SURGXFHUV
OLNH�WKH�WLJKWHU�VKRWV�EHFDXVH�WKH\�DUH�HDVLHU�WR�OLJKW�DQG�FDQ�EH�MRLQHG�WR
DOPRVW� DQ\� RWKHU� VKRW�� UHGXFLQJ� WKH� DPRXQW� RI� FRYHUDJH� QHHGHG�� 7KH
SUHIHUHQFH�IRU�WKH�FORVH�XS�KDV�EHHQ�FDUULHG�RYHU�WR�IHDWXUH�ILOPV�DV�PRUH
DQG�PRUH�ILOP�GLUHFWRUV�JUDGXDWH�IURP�WHOHYLVLRQ�WR�WKH�ELJ�VFUHHQ�
,Q� ILOP� WKH� H\HV� KDYH� LW�� -HDQ�/XF� *RGDUG� RQFH� VDLG� WKDW� WKH� PRVW

QDWXUDO� FXW� LV� WKH� FXW� RQ� WKH� ORRN�� 7KH� SRZHUIXO� VXJJHVWLYHQHVV� RI� WKLV
JHVWXUH�KHOSV�H[SODLQ�ILOP
V�ORYH�DIIDLU�ZLWK�ZLQNV��JODQFHV��VWDUHV��WHDUV�
VTXLQWV��JODUHV�DQG�WKH�ZKROH�UDQJH�RI� ODQJXDJH�WKDW� WKH�H\HV�FRPPDQG�
7KH� H\HV� DUH� SHUKDSV� WKH� PRVW� H[SUHVVLYH� IHDWXUH� RI� WKH� KXPDQ� IDFH�
FRPPXQLFDWLQJ�VLOHQWO\�ZKDW�WKH�PRXWK�PXVW�GR�ODUJHO\�ZLWK�ZRUGV�DQG
VRXQGV��$�ORRN�FDQ�WHOO�XV�WKDW�DQ�REMHFW�RXW�RI�IUDPH�LV�RI�LQWHUHVW��DQG�LW
FDQ�WHOO�XV�LQ�ZKLFK�GLUHFWLRQ�WKH�REMHFW�LV�ORFDWHG��,Q�WKH�VDPH�ZD\�WKDW
WKH� IRFDO� OHQJWK� RI� WKH� OHQV� DQG� WKH� DQJOH� RI� WKH� FDPHUD� FDQ� SODFH� WKH
YLHZHU�LQ�D�GHILQLWH�UHODWLRQVKLS�ZLWK�WKH�VXEMHFWV�RQ�WKH�VFUHHQ��WKH�H\H�
OLQH�RI�D� VXEMHFW� FOHDUO\�GHWHUPLQHV� VSDWLDO� UHODWLRQV� LQ� WKH� VFHQH� VSDFH�
9LHZHUV� DUH� SDUWLFXODUO\� VHQVLWLYH� WR� LQFRQJUXLWLHV� LQ� WKH� VLJKW� OLQHV
EHWZHHQ�VXEMHFWV�ZKR�DUH�ORRNLQJ�DW�HDFK�RWKHU�DQG�LQ�PRVW�VLWXDWLRQV�FDQ
HDVLO\� GHWHFW� ZKHQ� WKH� H\H� PDWFK� LV� VOLJKWO\� RII�� 7KH� XVH� RI� OHQV�D[LV
WHOHSURPSWHUV�KDV�FRPH�DERXW�ODUJHO\�EHFDXVH�DXGLHQFHV�DUH�DZDUH�ZKHQ
D�SHUIRUPHU�LV�ORRNLQJ�DW�D�FXH�FDUG�WKDW�LV�RQO\�D�IHZ�LQFKHV�RII�FHQWHU�
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7KH� FORVH�XS� FDQ� EULQJ� XV� LQWR� D�PRUH� LQWLPDWH� UHODWLRQVKLS�ZLWK� WKH
VXEMHFWV�RQ�WKH�VFUHHQ�WKDQ�ZH�ZRXOG�QRUPDOO\�KDYH�ZLWK�DQ\RQH�EXW�RXU
FORVHVW� IULHQGV�RU�IDPLO\��6RPHWLPHV� WKLV�FDSDFLW\�IRU� LQVSHFWLRQ�FDQ�EH
RYHUGRQH�� DQG� WKH�FORVH�XS�EHFRPHV�D�YLRODWLRQ�RI�SULYDF\�E\� IRUFLQJ�D
GHJUHH� RI� LQWLPDF\� WKDW� VKRXOG� RQO\� EH� VKDUHG� E\� FRQVHQW��7KH� FDPHUD�
KRZHYHU�� GRHV� QRW� UHTXLUH� FRQVHQW�� SDUWLFXODUO\� LI� LW� LV� HTXLSSHG�ZLWK� D
WHOHSKRWR�OHQV��7HOHYLVLRQ�QHZV�FDPHUDPHQ�IUHTXHQWO\�SU\�LQWR�WKH�OLYHV
RI� IDPLOLHV� GXULQJ�PRPHQWV� RI� JULHI�� XVLQJ� H[WUHPH� FORVH�XSV��9LHZHUV
PD\� ILQG� WKHPVHOYHV� XQFRPIRUWDEOH� ZDWFKLQJ� VFHQHV� WKDW� WKH\� ZRXOG
QRUPDOO\�KDYH�WKH�WDFW�WR�WXUQ�DZD\�IURP�LQ�WKHLU�GDLO\�OLYHV�
,Q� HYHU\� FXOWXUH� WKHUH� DUH� FXVWRPV� RI� SULYDF\�� SK\VLFDO� FRQWDFW� DQG

DFFHSWHG� EHKDYLRU� EDVHG� RQ� WKH� GLVWDQFHV� SHUPLWWHG� EHWZHHQ� SHRSOH� LQ
YDULRXV�VLWXDWLRQV��$�ILOPPDNHU�FDQ�XVH�WKH�FDPHUD�WR�UHFRUG�WKHVH�VRFLDO
GLVWDQFHV�LQ�VXFK�D�ZD\�WKDW�ZH�UHDFW�WR�WKHP�DV�LI�WKH\�ZHUH�KDSSHQLQJ
ZLWKLQ� RXU� RZQ� SHUVRQDO� VSDFH�� 1RW� RQO\� FDQ� WKH� FORVH�XS� UHYHDO� WKH
LQWLPDWH��LW�FDQ�PDNH�XV�IHHO�DV�LI�ZH�DUH�LQWUXGLQJ�RQ�PRPHQWV�RI�SULYDF\
RU�VKDULQJ�D�PRPHQW�RI�YXOQHUDELOLW\²DV�LI�WKH�SHUVRQ�RQ�WKH�VFUHHQ�KDV
RSHQHG� KLPVHOI� XS� WR� XV�� :H� FDQ� EH� PDGH� WR� IHHO� GHWDFKPHQW� RU� DQ
HPRWLRQDO� LQYROYHPHQW� ZLWK� HYHQWV� DQG� VXEMHFWV� RQ� WKH� VFUHHQ� ODUJHO\
WKURXJK�WKH�PDQLSXODWLRQ�RI�VSDFH�ZLWK�WKH�OHQV�RI�WKH�FDPHUD�
)LJXUH�����IHDWXUHV�D�VHULHV�RI�HLJKW�FORVH�XS�IUDPLQJV�LQ� WKUHH�DVSHFW

UDWLRV�� $FDGHP\� DSHUWXUH�� ZKLFK� LV� WKH� VDPH� DV� ��PP� DQG� WHOHYLVLRQ
����������ZLGH�VFUHHQ�����������DQG�WKH�DQDPRUSKLF�&LQHPDVFRSH�SURFHVV
���������
7KH� LPDJHV� DUH� VKRZQ� LQ� SDLUV� DV� WKH\� PLJKW� DSSHDU� WRJHWKHU� LQ� D

VHTXHQFH�EHFDXVH�WKH�EDODQFH�RU�LPEDODQFH�RI�DQ\�IUDPH�LV�GHSHQGHQW�RQ
WKH�VKRWV�WKDW�FRPH�EHIRUH�DQG�DIWHU�LW��,Q�WKH�ILUVW�WZR�IUDPHV�WKH�VXEMHFWV
DUH� SRVLWLRQHG� GHDG� FHQWHU�� ,I� \RX� PRYH� \RXU� H\HV� RYHU� WKHVH� IUDPHV�
³UHDGLQJ´�WKHP�DV�WKRXJK�WKH\�ZHUH�HGLWHG��\RX�ZLOO�VHH�WKDW�WKHUH�LV�QR
UK\WKP�LQ�WKH�VKRW�FKDQJH�VLQFH�WKH�H\HV�UHPDLQ�IRFXVHG�RQ�WKH�FHQWHU�RI
WKH� VFUHHQ�� &RPSDUH� WKLV� ZLWK� IUDPHV� �� DQG� ��� +HUH� WKH� RII�FHQWHU
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FRPSRVLWLRQV�LQ�DOWHUQDWH�FORVH�XSV�FUHDWHV�D�OHIW�ULJKW�H\H�PRWLRQ�WKDW�LV
G\QDPLF�� 7KLV� HIIHFW� EHFRPHV� PRUH� SURQRXQFHG� DV� WKH� ZLGWK� RI� WKH
VFUHHQ� LQFUHDVHV�� +HUH� ZH� KDYH� D� JRRG� H[DPSOH� RI� ZKDW� LV� PHDQW� E\
VHTXHQWLDO�DUW��VLQFH�FRPSRVLWLRQV�DUH�QRW�MXGJHG�LQGLYLGXDOO\�EXW�E\�KRZ
WKH\�FRPELQH�LQ�D�VHTXHQFH�
&RQYHQWLRQV�LQ�ZHVWHUQ�DUW�IDYRU�SRUWUDLWV�WKDW�SRVLWLRQ�WKH�KXPDQ�IDFH

VOLJKW\� RII�FHQWHU� WR� DYRLG� GLVWXUELQJ� V\PPHWULFDO� FRPSRVLWLRQV�� 7KH
FXVWRPDU\� VROXWLRQ� LV� WR� OHDYH�H[WUD� VSDFH�RQ� WKH� VLGH�RI� WKH� VFUHHQ� WKH
VXEMHFW� LV� ORRNLQJ�DW�DQG�PRUH�VSDFH�DW� WKH�ERWWRP�RI� WKH� IUDPH� WKDQ�DW
W K H�WRS�� ,Q� ILOP�� WKH� XVH� RI� RII�FHQWHU� FRPSRVLWLRQV� EHFRPHV� PRUH
FRPPRQ� DV� WKH� VFUHHQ� ZLGHQV�� %XW� GRQ
W� OHW� WKLV� VWDQG� LQ� WKH� ZD\� RI
H[SHULPHQWDWLRQ�� 7KHUH� LV� QR� UHDVRQ� IRU� ILOPPDNHUV� WR� DFFHSW� WKHVH
OLPLWDWLRQV� LI� WKH\� GR� QRW� VXLW� WKHLU� VHQVH� RI� GHVLJQ�� 7KH� IROORZLQJ
H[DPSOHV�LOOXVWUDWH�FRPPRQ�DQG�XQFRPPRQ�IUDPLQJ�SURSRUWLRQV�
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)LJXUH�����&ORVH�XS�LQ�WKUHH�DVSHFW�UDWLRQV

([WUHPH� XVH� RI� VFUHHQ� ZLGWK� LV� SRVVLEOH� DV� VKRZQ� LQ�)LJXUH� ����
LOOXVWUDWLQJ�XQFRQYHQWLRQDO� WUHDWPHQWV� RI� SRUWUDLW� FRPSRVLWLRQ�� 6KDUSO\
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RII�FHQWHU� IUDPLQJ� LV� SRVVLEOH� LQ� DQ\� DVSHFW� UDWLR� WKRXJK� WKH� HIIHFW
EHFRPHV�PRUH�SURQRXQFHG�WKH�ZLGHU�WKH�VFUHHQ��7KLV�W\SH�RI�FRPSRVLWLRQ
KDV�EHFRPH�TXLWH�FRPPRQ�LQ�WHOHYLVLRQ�FRPPHUFLDOV�UHFHQWO\��LQIOXHQFHG
E\�SULQW� JUDSKLFV� LQ� DGYHUWLVLQJ��7KLV� KDV� KDG� D� VXEWOH� LQIOXHQFH� RQ� WKH
PRYLHV��ZKLFK�WHQG�WR�DEVRUE�WHFKQLTXHV�IURP�WKH�RWKHU�DUWV�
)LJXUH����
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7KH� H\HV��PRXWK� DQG� HDUV� DUH� IUHTXHQWO\� JLYHQ� H[WUHPH� FORVH�XSV� RI
WKHLU� RZQ�� XVXDOO\� WR� DGYDQFH� VRPH� VSHFLILF� SDUW� RI� WKH� QDUUDWLYH�� )RU
H[DPSOH�� D� VKRW� RI� D� ZRPDQ� ZDONLQJ� KRPH� DORQH� DW� QLJKW� RQ� D� ORQHO\
VWUHHW� PLJKW� EH� IROORZHG� E\� DQ� H[WUHPH� FORVH�XS� RI� KHU� HDU�� DV� IDLQW
IRRWVWHSV�DUH�KHDUG��$�VLPLODU�VHWXS�PLJKW�XWLOL]H�D�FORVH�XS�RI�KHU�H\HV
LQGLFDWLQJ�KHU�IHDU��7KHVH�DUH�IDPLOLDU�GHYLFHV�DQG�WKHUH�DUH�PDQ\�PRUH
ZD\V� WKDW� \RX� FDQ� XWLOL]H�PDFUR� FORVH�XSV� LI� \RX� EHJLQ� WR� H[SHULPHQW�
7KUHH�YHUVLRQV�RI�H[WUHPH�DQG�PDFUR�FORVH�XSV�DUH�VKRZQ� LQ�)LJXUH����
2Q�SDJH������,Q�DOO�FDVHV��WKH�YLHZSRLQW�ZDV�IURP�WKH�IURQW�RU�VLGH�RI�WKH
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IDFH�IDYRULQJ�WKH�IHDWXUHV��7KLV�LV�MXVW�RQH�PRUH�FRQYHQWLRQ�WKDW�QHHG�QRW
OLPLW�\RXU�LQGLYLGXDO�VW\OH��8QFRQYHQWLRQDO�YLHZSRLQWV��IUDPLQJ�DQG�VKRW
VL]H� FDQ� EH� XVHG� WR� H[SORUH� SRUWUDLWXUH� WKURXJK� WH[WXUH�� OLJKW� DQG� WKH
LQILQLWH� YDULHWLHV� RI� IRUP��7KLV� GRHV�QRW�PHDQ� WKDW� \RX�KDYH� WR�JLYH�XS
WUDGLWLRQDO� PHWKRGV�� 7KH\� DUH� E\� QR� PHDQV� H[KDXVWHG� DQG� FDQ� EH� DV
FRPPXQLFDWLYH��VWDUWOLQJ�DQG�PRYLQJ�DV�PRUH�H[SHULPHQWDO�WHFKQLTXHV�

7KH�0HGLXP�6KRW
%HIRUH�WHOHYLVLRQ�EHJDQ�HPSKDVL]LQJ�WKH�XVH�RI�WKH�FORVH�XS�DQG�H[WUHPH
FORVH�XS�� WKH� PHGLXP� VKRW� ZDV� WKH� ZRUNKRUVH� IRU� GLDORJXH� VFHQHV
WKURXJKRXW� WKH� VRXQG� SHULRG�� &RPELQLQJ� YDOXDEOH� TXDOLWLHV� RI� WKH� IXOO
VKRW�DQG�WKH�FORVH�XS��LW�LV�VWLOO�ZLGHO\�HPSOR\HG�LQ�WHOHYLVLRQ�DQG�IHDWXUH
ILOPV��/LNH�WKH�IXOO�VKRW��WKH�PHGLXP�VKRW�FDSWXUHV�DQ�DFWRU
V�JHVWXUHV�DQG
ERG\� ODQJXDJH�� EXW� LV� VWLOO� WLJKW� HQRXJK� WR� LQFOXGH� VXEWOH� YDULDWLRQV� LQ
IDFLDO�H[SUHVVLRQ�
7KH�PHGLXP� VKRW� LV� DOVR� WKH� JHQHUDO� UDQJH� LQ�ZKLFK� JURXS� VKRWV� DUH

FRPSRVHG� IRU� GLDORJXH� VFHQHV�� 7KH� WZR�VKRW�� WKUHH�VKRW�� IRXU�VKRW� RU
ILYH�VKRW� DUH� WKH� W\SLFDO� JURXSLQJV��:LWK�PRUH� WKDQ� ILYH� SOD\HUV� LQ� WKH
IUDPH�WKH�FDPHUD�RIWHQ�PXVW�SXOO�EDFN�LQWR�WKH�IXOO�VKRW�UDQJH�WR�LQFOXGH
HYHU\RQH�LI�WKH�ILJXUHV�DUH�QRW�VLJQLILFDQWO\�RYHUODSSHG��7KH�PHGLXP�VKRW
VKDUHV�WKH�KRQRUV�ZLWK�WKH�FORVH�XS�IRU�SRSXODULW\�DW�WKH�SUHVHQW�WLPH�EXW
RQO\�LQVRIDU�DV�LW�LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�FORVH�XSVQRW�DV�WKH�SULPDU\
VHWXS� IRU� D� VFHQH��:H�ZLOO� SDVV�RYHU� H[DPSOHV�RI�PHGLXP�VKRWV� LQ� WKLV
VHFWLRQ�DQG�FRYHU�WKHP�LQ�GHSWK�ODWHU�LQ�WKH�ZRUNVKRS�VHFWLRQ�RI�WKH�ERRN�
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)LJXUH����

7KH�)XOO�6KRW
7KH�IXOO�VKRW�DV�DQ�DOWHUQDWLYH�WR�WKH�PHGLXP�RU�FORVH�XS�KDV�IDOOHQ�LQWR
GLVXVH�LQ�WKH�ODVW�WZHQW\�\HDUV��UHOHJDWHG�WR�WKH�IXQFWLRQ�RI�DQ�HVWDEOLVKLQJ
VKRW�ZKHQ�LW�LV�QHFHVVDU\�WR�FRQQHFW�D�FKDUDFWHU�DQG�D�ORFDWLRQ�LQ�D�VLQJOH
VKRW��)LOPPDNHUV�VHHP�WR�EH�UHOXFWDQW�WR�SOD\�D�VFHQH�ZLGH�LI�D�FORVH�XS
RU�PHGLXP� VKRW� FDQ� EH� VXEVWLWXWHG�� 2QH� RI� WKH� UHDVRQV� WKH� IXOO� VKRW� LV
XQGHUXVHG� LV� WKDW� LW� UHTXLUHV�GLDORJXH�VFHQHV� WR�EH�SOD\HG� LQ� ORQJ� WDNHV�
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7KLV�LV�EHFDXVH�WKH�IXOO�VKRW�XVXDOO\�IUDPHV�DOO�WKH�VSHDNLQJ�FKDUDFWHUV�LQ
D� VFHQH�� PDNLQJ� D� FXWWLQJ� SDWWHUQ� RI� PHGLXP� DQG� FORVH�XS� VKRWV
XQQHFHVVDU\��,I�WKH�ORQJ�VKRW�LV�XVHG�ZLWK�WKHVH�WZR�WLJKWHU�IUDPLQJV��WKH
HGLWLQJ�SDWWHUQ� LQYDULDEO\�PRYHV� LQ�FORVH�DQG�GRHV�QRW�UHWXUQ� WR� WKH�IXOO
VKRW��:KLOH� WKH�PHGLXP� DQG� ORQJ� VKRWV� FDQ� HQFRPSDVV� WKH� DFWLRQ� LQ� D
VFHQH�ZLWKRXW� UHVRUWLQJ� WR�RWKHU�VKRWV� WR� IXOILOO� WKH�QDUUDWLYH��D�FORVH�XS
JHQHUDOO\�PXVW�EH�DFFRPSDQLHG�E\�RWKHU�FORVH�XSV��PHGLXP�RU�IXOO�VKRWV
WR�IXOILOO�WKH�QDUUDWLYH�UHTXLUHPHQWV�RI�D�VFHQH�
2QH�RI�WKH�IXOO�VKRW
V�PRVW�DWWUDFWLYH�TXDOLWLHV�LV�WKDW�LW�DOORZV�WKH�DFWRU

WR� XVH� ERG\� ODQJXDJH�� 7KLV� W\SH� RI� SK\VLFDO� H[SUHVVLRQ� KDV� DOO� EXW
GLVDSSHDUHG� IURP� WKH� PRYLHV� VLQFH� WKH� VLOHQW� SHULRG��$JDLQ�� WHOHYLVLRQ
DQG� WLJKW�ILVWHG� SURGXFHUV� DUH� WR� EODPH� VLQFH� WKHUH� LV� QRWKLQJ� DV
LQH[SHQVLYH�WR�VKRRW�RU�WR�OLJKW�DV�WKH�FORVH�XS��7KLV�LV�PRVW�FOHDU�LQ�WKH
ZD\�GDQFH� LV�SKRWRJUDSKHG� LQ�PXVLF�YLGHRV��ZKLFK� UDUHO\� VKRZ� WKH� IXOO
ILJXUH�LQ�H[WHQGHG�VKRWV�
&RPSRVLWLRQDOO\�� WKH� ORQJ� VKRW� RI� D� VLQJOH� ILJXUH� RIIHUV�PDQ\� RI� WKH

VDPH� RSSRUWXQLWLHV� IRU� DV\PPHWULFDO� IUDPLQJ� DV� WKH� FORVH�XS�� 7KH
YHUWLFDO� OLQH� RI� WKH� VWDQGLQJ� ILJXUH� HDVLO\� ILWV� LQWR� GHVLJQV� WKDW� VWUHVV
JUDSKLF�SDWWHUQV�SDUWLFXODUO\�LQ�WKH�ZLGHU�IRUPDWV�
)LJXUH� ���� RQ� SDJH� ���� IHDWXUHV� WZR� IXOO� VKRWV� LOOXVWUDWLQJ� IUDPH

EDODQFH��6OLJKWO\�RII�FHQWHU�IUDPLQJ�LV�VR�FRPPRQ�WRGD\�WKDW�D�FHQWHUHG
VXEMHFW�LV�QHDUO\�DV�SRZHUIXO�DV�D�GUDVWLFDOO\�GHFHQWHUHG�FRPSRVLWLRQ�

7KH�/LQH�RI�$FWLRQ
7KH� JHQHUDO� DSSURDFK� LQ� WKLV� ERRN� LV� WR� HQFRXUDJH� WKH� GHYHORSPHQW� RI
VROXWLRQV�WKDW�DUH�DGDSWHG�WR�WKH�LQGLYLGXDO�QHHGV�RI�WKH�ILOPPDNHU��0DQ\
RI�WKH�VROXWLRQV�WKDW�ZLOO�EH�VKRZQ�DUH�SDUW�RI�UHFRJQL]DEOH�VWUDWHJLHV��EXW
WKH� ILOPPDNHU
V� SHUVRQDO� YLVLRQ� FDQ� DW� DQ\� WLPH� RYHUUXOH� V\VWHPV�
DFFHSWHG�SUDFWLFH��WUDGLWLRQDO�ZLVGRP�RU�FRQYHQWLRQ��+DYLQJ�VDLG�WKDW��ZH
FDQ� ORRN�DW� WKH�PRVW�EDVLF� UXOH�RI�FDPHUD�SODFHPHQW� WKDW� WKH�FRQWLQXLW\
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V\VWHP�REVHUYHV��WKH�OLQH�RI�DFWLRQ�
7KH�SXUSRVH�RI�WKH�OLQH�RI�DFWLRQ�LV�TXLWH�VLPSOH��,W�RUJDQL]HV�FDPHUD

DQJOHV� WR�SUHVHUYH�FRQVLVWHQW� VFUHHQ�GLUHFWLRQ�DQG�VSDFH�� ,W
V�DOVR�XVHIXO
IRU� RUJDQL]LQJ� WKH� VKRRWLQJ� SODQ�� %HFDXVH� WKH� VHW� KDV� WR� EH� UHOLW� HYHU\
WLPH� WKH�FDPHUD� LV�PRYHG� WR�D�QHZ�DQJOH�� LW�PDNHV�VHQVH� WR�JDQJ�VKRWV
VKDULQJ�D�VLPLODU�DQJOH�RI�YLHZ�WRJHWKHU��VR�WKDW�WKH\�FDQ�EH�VKRW�DW�RQH
WLPH��7KLV�DYRLGV�KDYLQJ�WR�OLJKW�DQ\�FDPHUD�SRVLWLRQ�PRUH�WKDQ�RQFH�
:H� FDQ� WKLQN� RI� WKH� OLQH� RI� DFWLRQ� DV� DQ� LPDJLQDU\� SDUWLWLRQ� UXQQLQJ

WKURXJK� WKH� VSDFH� LQ� IURQW� RI� WKH� FDPHUD�� ,W� ZDV� RULJLQDOO\� GHYLVHG� WR
PDNH�VXUH�WKDW�LI�PXOWLSOH�DQJOHV�RI�D�VFHQH�ZHUH�VKRW��WKH\�FRXOG�EH�FXW
WRJHWKHU�ZLWKRXW�D�FRQIXVLQJ�UHYHUVDO�RI�OHIW�DQG�ULJKW�VFUHHQ�VSDFH��7KLV
ZD\��VXEMHFWV�PRYLQJ�WKURXJK�WKH�IUDPH�LQ�RQH�VKRW�FRQWLQXH�LQ�WKH�VDPH
GLUHFWLRQ�LQ�D�VXEVHTXHQW�VKRW��7KH�OLQH�RI�DFWLRQ�LV�DOVR�FDOOHG�WKH�³����
GHJUHH�UXOH´�RU�WKH�³D[LV�RI�DFWLRQ�´�LOOXVWUDWHG�LQ�)LJXUH�����RQ�SDJH�����
7R�PDLQWDLQ� FRQVLVWHQW� VFUHHQ� GLUHFWLRQ� RI� WKH� WZR� SHRSOH� VHDWHG� DW� WKH
WDEOH��WKH�FRQWLQXLW\�V\VWHP�SURSRVHV�WKDW�DQ�LPDJLQDU\�OLQH�RI�DFWLRQ�EH
GUDZQ�EHWZHHQ� WKHP�� 7KH� GLUHFWLRQ� RI� WKH� OLQH� FDQ� EH� DQ\ZKHUH� WKH
ILOPPDNHU� FKRRVHV�� EXW� LW� LV� XVXDOO\� WKH� OLQH� RI� VLJKW� EHWZHHQ� VXEMHFWV
IHDWXUHG�LQ�D�VFHQH��2QFH�WKH�OLQH�LV�GHWHUPLQHG��D�ZRUNLQJ�VSDFH�RI����
GHJUHHV� �WKH�JUD\�VHPLFLUFOH�� LV�HVWDEOLVKHG��)RU�DQ\�VFHQH�RU� VHTXHQFH�
RQO\� FDPHUD� SRVLWLRQV� ZLWKLQ� WKH� HVWDEOLVKHG� VHPLFLUFOH� DUH� SHUPLWWHG�
7KH�UHVXOW�LV�WKDW�WKH�VFUHHQ�GLUHFWLRQ�RI�DQ\�VKRWV�REWDLQHG�IURP�RQH�VLGH
RI�WKH�OLQH�ZLOO�EH�FRQVLVWHQW�ZLWK�HDFK�RWKHU��7KLV�LV�LOOXVWUDWHG�LQ�)LJXUH
�����ZKLFK�VKRZV� WKH�VKRWV�REWDLQHG�ZLWK�FDPHUDV�$��%�DQG�&�RI�)LJXUH
�����&DPHUD�SRVLWLRQV�WKDW�DUH�RXWVLGH�WKH�JUD\�ZRUNLQJ�VSDFH�DUH�VDLG�WR
EH�DFURVV�WKH�OLQH�RU�RYHU�WKH�OLQH��)LJXUH�����VKRZV�ZKDW�KDSSHQV�LI�ZH
HGLW�VKRWV�IURP�ERWK�VLGHV�RI�WKH�OLQH�WRJHWKHU��LQ�WKLV�FDVH��FDPHUDV�$�DQG
)��7KH�UHVXOW�LV�WKDW�WKH�PDQ�LV�ORRNLQJ�DW�WKH�EDFN�RI�WKH�ZRPDQ
V�KHDG�

���



)LJXUH������)UDPH�EDODQFH

7KH�7ULDQJOH�6\VWHP
:KHQ�WKH�OLQH�RI�DFWLRQ�LV�LQ�XVH��DQRWKHU�FRQYHQWLRQ��WKH�WULDQJOH�V\VWHP
RI�FDPHUD�SODFHPHQW��LV�D�VKRUWKDQG�ZD\�RI�GHVFULELQJ�FDPHUD�SRVLWLRQV
RQ� RQH� VLGH� RI� WKH� OLQH�� 7KH� V\VWHP� SURSRVHV� WKDW� DOO� WKH� EDVLF� VKRWV
SRVVLEOH� IRU� DQ\� VXEMHFW� FDQ�EH� WDNHQ� IURP� WKUHH�SRLQWV�ZLWKLQ� WKH�����
GHJUHH�ZRUNLQJ�VSDFH��&RQQHFWLQJ�WKH�WKUHH�SRLQWV��ZH�KDYH�D�WULDQJOH�RI
YDULDEOH�VKDSH�DQG�VL]H�GHSHQGLQJ�RQ�WKH�SODFHPHQW�RI�WKH�FDPHUDV��$Q\
VKRW�FDQ�EH�MRLQHG�WR�DQ\�RWKHU�VKRW�LQ�WKH�WULDQJOH�V\VWHP�RI�VHWXSV��7KH
V\VWHP� LQFOXGHV� DOO� WKH� EDVLF� VKRW� VL]HV� DQG� FDPHUD� DQJOHV� XVHG� IRU
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GLDORJXH�VFHQHV�LQ�WKH�FRQWLQXLW\�VW\OH��7KH�WULDQJOH�V\VWHP�LV�HPSOR\HG
IRU�DOO�W\SHV�RI�VLWXDWLRQV��LQFOXGLQJ�VLQJOH�VXEMHFWV�DQG�DFWLRQ�VFHQHV��,W
LV� XVHG� H[WHQVLYHO\� IRU� OLYH� WHOHYLVLRQ� SURJUDPV� VXFK� DV� TXL]� VKRZV�
VSRUWV�SURJUDPV�DQG�VLW�FRPV��(YHQ�WKRXJK�WKUHH�FDPHUDV�DUH�SLFWXUHG�LQ
WKH�IROORZLQJ� H[DPSOHV�� D� VLQJOH� FDPHUD� FDQ� EH� PRYHG� WR� HDFK� SRLQW
DORQJ�WKH� WULDQJOH�DQG�WKH�GLIIHUHQW�VHWXSV�REWDLQHG�LQGLYLGXDOO\��7KLV� LV
RIWHQ�WKH�FDVH�LQ�IHDWXUH�ILOPV��+RZHYHU��WKH�WULDQJOH�V\VWHP�OHQGV�LWVHOI
WR� WKH� PXOWLSOH� FDPHUD� VHWXS� DV� ORQJ� DV� H[WHQVLYH� VWDJLQJ� RU� FDPHUD
PRYHPHQW�LV�QRW�UHTXLUHG��7KLV�ZRXOG�FUHDWH�WKH�SUREOHP�RI�RQH�FDPHUD
PRYLQJ�LQ�IURQW�RI�DQRWKHU��7KHUH�DUH�ILYH�EDVLF�FDPHUD�VHWXSV�WKDW�FDQ�EH
REWDLQHG� ZLWKLQ� WKH� WULDQJOH��$QJXODU� VLQJOHV� �PHGLXP� VKRWV� RU� FORVH�
XSV��� PDVWHU� WZR�VKRWV�� RYHU�WKH�VKRXOGHU� VKRWV�� SRLQW�RI�YLHZ� VLQJOHV
�PHGLXP�VKRWV�RU�FORVH�XSV��DQG�SURILOH�VKRWV�

)LJXUH����

���



)LJXUH����

)LJXUH����

���



)LJXUH����

,Q�)LJXUH������FDPHUD�SRVLWLRQV�$�DQG�&�DUH�DQJXODU� VKRWV�RI� WKH� WZR
VXEMHFWV� VHDWHG� DW� WKH� WDEOH�� 3RVLWLRQ� %� LV� D� WZR�VKRW�� 7KH� IUDPLQJV
DFFRPSDQ\LQJ�HDFK�FDPHUD�SRVLWLRQ��RI�FRXUVH��FRXOG�EH�YDULHG��DQG�WKH
VKRW�VL]H�IRU�FDPHUDV�$�DQG�&�FDQ�EH�DQ\�VL]H�IURP�DQ�H[WUHPH�FORVH�XS
WR�D�IXOO�VKRW�
)LJXUH� ����� LV� WKH� VHFRQG� WULDQJOH� VHWXS� IRU� RYHU�WKH�VKRXOGHU� VKRWV�

&DPHUDV�$�DQG�&�DUH�PRYHG�LQWR�WKH�RYHU�WKH�VKRXOGHU�SRVLWLRQ��&DPHUD
%�DOZD\V�REWDLQV� WKH� WZR�VKRW�DV� LQ�)LJXUH�����DQG�VR�LV�QRW� LQFOXGHG�LQ
WKH�VXEVHTXHQW�H[DPSOHV��9DULDWLRQV�DUH�RQO\�REWDLQHG�ZLWK�WKH�RXWVLGH�RU

���



ZLQJ�FDPHUD�SRVLWLRQV�

)LJXUH�����

,Q�WKH�VHWXS�SLFWXUHG�LQ�)LJXUH�������FDPHUDV�$�DQG�&�KDYH�EHHQ�PRYHG
MXVW� LQVLGH� WKH� OLQH�RI�DFWLRQ�RU��PRUH�DSSURSULDWHO\�� WKH� OLQH�RI�VLJKW�RI
WKH�VXEMHFWV��&DPHUD�SRVLWLRQV�$�DQG�&�DUH�QRZ�XVHG�WR�REWDLQ�FORVH�XSV
IURP� HDFK� VXEMHFW
V� SRLQW� RI� YLHZ�� ,Q� WKLV� FDVH�� WKH� VXEMHFW� QRW�EHLQJ
SKRWRJUDSKHG� ZRXOG� EH� PRYHG� RXW� RI� WKH� ZD\� WR� SODFH� WKH� FDPHUD� LQ
SRVLWLRQ��7KLV�LV�LQGLFDWHG�E\�WKH�EURNHQ�OLQH�
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)LJXUH�����

)LJXUH������VKRZV�WKH�ODVW�SRVVLEOH�VHWXS�ZLWKLQ�WKH�WULDQJOH�PHWKRG²
SURILOH� VKRWV� XVLQJ� FDPHUDV�$� DQG�&��1DWXUDOO\�� WKH� H[DFW� DQJOH� RI� WKH
VKRW��FRPSRVLWLRQ�DQG�VKRW�VL]H�DUH�LQILQLWHO\�YDULDEOH�ZLWKLQ�WKH�WULDQJOH
DV�ORQJ�DV�WKH�OLQH�RI�DFWLRQ�LV�QRW�YLRODWHG�

)LJXUH�����

(VWDEOLVKLQJ�D�1HZ�/LQH�RI�$FWLRQ�:LWK�D�1HZ�6LJKW
/LQH
7KH�RQO\�WLPH�WKH�FDPHUD�LV�SHUPLWWHG�WR�FURVV�WKH�OLQH�RI�DFWLRQ�LV�ZKHQ
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D�QHZ�OLQH�LV�HVWDEOLVKHG��2QH�ZD\�WR�GR�WKLV�LV�VKRZQ�LQ�)LJXUH������� ,Q
WKLV�H[DPSOH��WKH�ROG�OLQH�LV�HVWDEOLVKHG�EHWZHHQ�WKH�FRXSOH�VHDWHG�DW�WKH
WDEOH��$� VHFRQG�PDQ� DSSURDFKHV� WKH� WDEOH� DQG� WKH� VHDWHG�PDQ� WXUQV� KLV
DWWHQWLRQ� WR�KLP��7KLV�QHZ�OLQH�RI�VLJKW�HVWDEOLVKHV�D�QHZ�OLQH�RI�DFWLRQ
DQG� D� FRUUHVSRQGLQJ� ����GHJUHH� ZRUNLQJ� VSDFH� IRU� WKH� FDPHUD�� 7KLV� LV
LQGLFDWHG�E\� WKH� JUD\� VHPLFLUFOH�� 7KH� HVWDEOLVKPHQW� RI� D� QHZ� OLQH� LV
XVXDOO\� VHW� XS�ZLWK� D� VKRW� RI� D� SHUVRQ�ZKR� WXUQV�KLV� DWWHQWLRQ� WR� D� QHZ
DUHD� RU� SHUVRQ� ZLWKLQ� WKH� IUDPH�� 7KLV�SLYRW� VKRW� MRLQV� WKH� WZR� OLQHV� RI
DFWLRQ�

)LJXUH�����

2QFH� WKH� QHZ� OLQH� RI� DFWLRQ� KDV� EHHQ� VHW� XS�� WKH� FDPHUD� FDQ� PRYH
DFURVV� WKH�ROG� OLQH�RI�DFWLRQ�DQ\ZKHUH�ZLWKLQ� WKH�QHZ�ZRUNLQJ�VSDFH�DV
ORQJ�DV�WKH�VLJKW�OLQH�UHPDLQV�ZLWK�WKH�WZR�PHQ��<RX�ZLOO�QRWLFH�WKDW�WKLV
VSDFH�DOVR� LQFOXGHV� WKH�ZRPDQ��(YHQ� WKRXJK� LW� LV�SHUPLVVLEOH�XQGHU� WKH
����GHJUHH�UXOH��D�FDPHUD�ZLOO�QRW�EH�SODFHG�LQ�TXDGUDQW�;�WR�SKRWRJUDSK
WKH�ZRPDQ��7KH�QH[W�WLPH�VKH�LV�VHHQ�LQ�D�VKRW��WKH�FDPHUD�ZLOO�EH�ORFDWHG
DFFRUGLQJ� WR� WKH�ROG� OLQH� RI� DFWLRQ�� 7KLV� LV� FDOOHG� D� UHHVWDEOLVKLQJ� VKRW�
&RQYHQWLRQDO� ZLVGRP� DGYRFDWHV� UHXVLQJ� OLQHV� RI� DFWLRQ� DQG� WKH
FRUUHVSRQGLQJ� FDPHUD� VHWXSV� VR� WKDW� D� FRQVLVWHQW� VHQVH� RI� VSDFH� LV
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UHLQIRUFHG� WKURXJK� UHSHWLWLRQ�� 2QFH� WKH� EDVLF� HGLWLQJ� SDWWHUQ� �DQG� VKRW
JHRJUDSK\��KDV�EHHQ�HVWDEOLVKHG��D�UHWXUQ�WR�DQ�ROG�OLQH�RI�DFWLRQ�GRHV�QRW
KDYH� WR� EH�PRWLYDWHG� E\� WKH� SLYRW� VKRW� VLQFH� WKH� YLHZHU� KDV� D� JHQHUDO
VHQVH�RI�WKH�VSDWLDO�UHODWLRQVKLSV�EHWZHHQ�DFWRUV�
7KH� EXVLQHVV� RI� FKDQJLQJ� OLQHV� LV� FRQVLGHUDEO\� OHVV� FRPSOLFDWHG� LQ

SUDFWLFH��7KH�VKRRWLQJ�SODQ�LV�DUUDQJHG�VR�WKDW�DOO�WKH�VKRWV�IURP�D�JLYHQ
DQJOH� DUH� FRQVROLGDWHG� HYHQ� LI� GLDORJXH� LV� VKRW� RXW� RI� RUGHU�� /DWHU�� WKH
VKRWV� DUH� HGLWHG� LQWR� WKH� SURSHU� GUDPDWLF� VHTXHQFH�� 2Q� VFUHHQ�� WKH
FKDQJLQJ�OLQH�RI�DFWLRQ�PD\�DSSHDU�WR�IROORZ�D�IDU�PRUH�FRPSOH[�VFKHPH
WKDQ�ZDV�DFWXDOO\�WKH�FDVH�

(VWDEOLVKLQJ�D�1HZ�/LQH�:KHQ�D�3OD\HU�&URVVHV�WKH
/LQH
$�VHFRQG�PHWKRG�RI�HVWDEOLVKLQJ�D�QHZ�OLQH�LV�WR�KDYH�RQH�RI�WKH�SOD\HUV
LQ�D�VFHQH�FURVV�KLV�RZQ�OLQH�RI�DFWLRQ��7KLV� LV�VKRZQ�LQ�)LJXUH������RQ
SDJH������$V�EHIRUH��WKH�OLQH�RI�DFWLRQ�LV�EHWZHHQ�WKH�VHDWHG�FRXSOH��WKH
ZRUNLQJ�VSDFH�IRU�WKH�FDPHUD�LV�RQ�WKH�QHDU�VLGH�RI�WKH�OLQH��$���,Q�6WHS
2QH�� WKH�DFWRU�JHWV�XS�IURP�WKH� WDEOH�DQG�PRYHV� WR�D�QHZ�SRVLWLRQ�RYHU
WKH� OLQH� LQWR�VSDFH�%��$V�VRRQ�DV�WKH�PDQ�UHHVWDEOLVKHV�H\H�FRQWDFW�ZLWK
WKH�ZRPDQ� LQ�6WHS�7ZR�� WKH�QHZ� OLQH�RI� DFWLRQ� LV� HVWDEOLVKHG��7KH�QHZ
OLQH�RYHUUXOHV�WKH�ROG�OLQH��ZKLFK�LV�QR�ORQJHU�LQ�HIIHFW��$JDLQ��D�ZRUNLQJ
VSDFH�RI�����GHJUHHV�LV�FUHDWHG��7KH�RQO\�UHTXLUHPHQW�IRU�WKLV�VWUDWHJ\�LV
WKDW�WKH�DFWRU
V�UHORFDWLRQ�PXVW�EH�VHHQ�FOHDUO\�LQ�D�VKRW�WKDW�SHUPLWV�WKH
YLHZHU�WR�UHRULHQW�KLPVHOI�
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)LJXUH�����

$QRWKHU� IDFWRU� WR� FRQVLGHU� ZKHQ� HVWDEOLVKLQJ� DQ\� QHZ� OLQH� LV� ZKLFK
VLGH� WR� XVH� IRU� WKH� FDPHUD��)LJXUH� ����� RQ� SDJH� ���� LOOXVWUDWHV� DQ
DOWHUQDWLYH� VHWXS� WR� WKH�RQH� LQ�)LJXUH�������7KLV� WLPH� WKH�ZRUNLQJ�VSDFH
IRU� WKH� FDPHUD� LV� RQ� WKH� RSSRVLWH� VLGH� RI� WKH� OLQH��(LWKHU� FKRLFH� LV
SHUPLVVLEOH� DV� ORQJ� DV� WKH� QHZ� VSDFH� DJUHHV� ZLWK� WKH� SLYRW� VKRW� WDNHQ
IURP�WKH�SUHYLRXV�OLQH�RI�DFWLRQ� �7KLV� LV� VKRZQ� LQ�)LJXUH�������3DUW�2QH
VKRZV� WKH� OLQH� RI� DFWLRQ� DQG� FRUUHVSRQGLQJ� VHPLFLUFXODU�ZRUNLQJ� VSDFH
IRU�WKH�FDPHUD��7KH�OLQH�ELVHFWLQJ�WKH�VHPLFLUFOH�LV�WKH�QHZ�OLQH�RI�DFWLRQ

���



WKDW�ZLOO�EH�HVWDEOLVKHG�ZKHQ� WKH�PDQ�PRYHV�WR� WKH�VWDQGLQJ�SRVLWLRQ�WR
IDFH�WKH�ZRPDQ��&DPHUDV�$�DQG�%�UHSUHVHQW�WKH�FKRLFHV�IRU�WKH�SLYRW�VKRW
XVHG�WR�UHFRUG�WKH�PDQ�DV�KH�PRYHV�WR�WKH�QHZ�SRVLWLRQ��3DUW�7ZR�RI�WKH
GLDJUDP� VKRZV� WKH� ����GHJUHH� ZRUNLQJ� VSDFH� WKDW� \RX� ZRXOG� XVH� LI
FDPHUD�SRVLWLRQ�%�ZHUH�XVHG�IRU�WKH�SLYRW�VKRW��3DUW�7KUHH�VKRZV�WKH�����
GHJUHH�ZRUNLQJ�VSDFH�LI�FDPHUD�SRVLWLRQ�$�ZHUH�XVHG�IRU�WKH�SLYRW�VKRW�

)LJXUH�����

���



)LJXUH�����

$V�D� UXOH�� WKH�ZRUNLQJ�DUHD�FKRVHQ� IRU�HDFK�QHZ� OLQH�RI�DFWLRQ�NHHSV
WKH�FDPHUD�LQ�WKH�FHQWHU�RI�WKH�JURXS�ZKHQ�VKRRWLQJ�GLDORJXH�VLWXDWLRQV�DW
D�WDEOH�RU�LQ�D�FRQILQHG�VSDFH�

0RYLQJ�WKH�&DPHUD�2YHU�WKH�/LQH
1RW� RQO\� FDQ� D� SOD\HU� FURVV� WKH� OLQH� DQG� HVWDEOLVK� D� QHZ� RQH�� EXW� WKH
FDPHUD�FDQ�SDQ��GROO\�RU�PDNH�D�FUDQH�PRYH� WR�D�QHZ�VSDFH�DQG�D�QHZ
OLQH� RI� DFWLRQ�� 7KLV� LV� HDVLO\� DFFRPSOLVKHG� DV� ORQJ� DV� WKH� FDPHUD
PRYHPHQW�LV�XQLQWHUUXSWHG��,Q�WKLV�VLWXDWLRQ��DQ�H\HOLQH�GRHV�QRW�KDYH�WR
EH�HVWDEOLVKHG�DQG�WKH�FDPHUD�FDQ�PRYH�IURP�RQH�VLGH�RI�WKH�OLQH�RI�VLJKW
EHWZHHQ� WZR� SOD\HUV� WR� WKH� RWKHU� ZLWKRXW� FRQIXVLRQ��)LJXUH� ����� VKRZV
RQH�YHUVLRQ�RI�WKLV�VWUDWHJ\�ZLWK�D�FXUYHG�FDPHUD�SDWK��EODFN�GRWWHG�OLQH�
FURVVLQJ�WKH�OLQH�RI�DFWLRQ�

���



)LJXUH�����

&XWDZD\V�DQG�%ULGJH�6KRWV
$QRWKHU�ZD\�WR�FURVV�WKH�OLQH�WR�DQRWKHU�SDUW�RI�WKH�VFHQH�LV�WR�LQWHUUXSW
WKH� JHRJUDSK\� RI� D� VHTXHQFH� ZLWK� D� VKRW� WKDW� LV� FOHDUO\� UHODWHG� WR� WKH
DFWLRQ��EXW�QRW�WKH�JHRJUDSK\�RI�WKH�VFHQH��)RU�LQVWDQFH��OHW
V�VD\�WKDW�ZH
KDYH�HVWDEOLVKHG�WKH�OLQH�RI�DFWLRQ�LQ�D�VFHQH�LQ�WKH�FODVVURRP�RI�D�VFKRRO�
:H�ZDQW�WR�FURVV�WKH�OLQH��EXW�QRQH�RI�WKH�VWUDWHJLHV�ZH�KDYH�ORRNHG�DW�LQ
SUHYLRXV�H[DPSOHV�ZLOO�ZRUN�ZLWKLQ�WKH�DFWLRQ�RI�WKH�VFHQH��,Q�WKLV�FDVH�
ZH� SKRWRJUDSK� D� FORVH�XS� RI� D� VWXGHQW
V� QRWHERRN� RU� RWKHU� SHUWLQHQW
GHWDLO��7KLV�FXWDZD\�VHUYHV�WKH�VDPH�SXUSRVH�DV�WKH�SLYRW�VKRW��:KHQ�ZH
UHWXUQ� WR� WKH�PDLQ�DFWLRQ�� WKH�FDPHUD�FDQ�EH�PRYHG�RYHU� WKH� OLQH�DQG�D
QHZ�OLQH�HVWDEOLVKHG��7KLV�VROXWLRQ�LV�JHQHUDOO\�XVHG�DV�D�TXLFN�IL[�LQ�WKH
HGLWLQJ�SURFHVV�ZKHQ�SUREOHPV�RI�FRQWLQXLW\�DULVH�

7KH�/LQH�RI�$FWLRQ�IRU�0RYLQJ�6XEMHFWV�DQG�$FWLRQ
,Q�P\�RSLQLRQ��WKH�OLQH�RI�DFWLRQ�LV�PRVW�XVHIXO�ZKHQ�XVHG�WR�RUJDQL]H�WKH
SKRWRJUDSK\� RI� PXOWLSOH�SOD\HU� GLDORJXH� VHTXHQFHV�� 7KRXJK� VFUHHQ
GLUHFWLRQ�ZRXOG� VHHP� WR� EH� FUXFLDO� WR� XQGHUVWDQGLQJ� WKH� UHODWLRQVKLS� RI

���



IDVW� PRYLQJ� VXEMHFWV²IRU� LQVWDQFH�� FDUV� LQ� D� FKDVH� VHTXHQFH²
XQTXHVWLRQLQJ�REVHUYDQFH�RI�WKH�OLQH�RI�DFWLRQ�PD\�DFWXDOO\�VWDQG�LQ�WKH
ZD\�RI�PRUH�LQWHUHVWLQJ�DUUDQJHPHQWV�RI�VKRWV��)RU�RQH�WKLQJ��FRQWLQXLW\
HGLWLQJ� LV� QRW� WKH� RQO\�ZD\� RI� RUJDQL]LQJ� ILOP� LPDJHV��2WKHU�PHWKRGV�
VXFK� DV� NLQHWLF� RU� DQDO\WLFDO� HGLWLQJ�� PD\� EH� LQ� FRQIOLFW� ZLWK� VWULFW
FRQWLQXLW\� DQG� \HW� SURYLGH� EHWWHU� VROXWLRQV� WR� FUHDWLYH� SUREOHPV�� )RU
DQRWKHU��WRGD\
V�YLHZHUV�DUH�VR�YLVXDOO\�VRSKLVWLFDWHG�WKDW�WKH\�DUH�DEOH�WR
³UHDG´�XQFRQYHQWLRQDO�HGLWLQJ�SDWWHUQV�ZLWK�UHODWLYH�HDVH��%H�DZDUH� WKDW
PRUH�G\QDPLF� UHVXOWV�PD\�EH�REWDLQHG� LQ� VRPH�VHTXHQFHV� LI� WKH� OLQH� LV
FURVVHG�DQG�VFUHHQ�GLUHFWLRQ� LV� UHYHUVHG��/DWHU�ZH
OO�EH� ORRNLQJ�DW�RWKHU
W\SHV�RI�HGLWLQJ�PRUH�FORVHO\��EXW�IRU�QRZ��DV�ZH�FRQWLQXH�WR�H[SORUH�WKH
OLQH�RI�DFWLRQ��NHHS�LQ�PLQG�WKDW�WKHUH�DUH�DOWHUQDWLYH�ZD\V�RI�RUJDQL]LQJ
VKRWV�

)LJXUH�������/LQH�RI�DFWLRQ�IROORZV�GLUHFWLRQ�RI�PRWLRQ�

���



$FWLRQ�6HTXHQFHV
,Q� DFWLRQ� VHTXHQFHV� WKHUH� LV� IUHTXHQWO\� QR� OLQH� RI� VLJKW� WR� HVWDEOLVK� WKH
OLQH�RI�DFWLRQ��,Q�WKLV�FDVH��WKH�OLQH�RI�DFWLRQ�IROORZV�WKH�GRPLQDQW�PRWLRQ
RI� WKH�VXEMHFW�RI� WKH�VKRW�� ,I�RQH�FDU� LV�SXUVXLQJ�DQRWKHU�� WKH� OLQH� LV� WKH
SDWK� RI� WKH� FDUV�� DV� VKRZQ� LQ�)LJXUH������� ,I� WKH� WZR� FDUV� DUH� DORQJVLGH
HDFK� RWKHU�� DQ�DGGLWLRQDO� OLQH� RI� DFWLRQ� FDQ� EH� HVWDEOLVKHG� EHWZHHQ� WKH
FDUV��,�FDOO�WKLV�WKH�LPSOLHG�VLJKW�OLQH�EHFDXVH�HYHQ�ZKHQ�WKH�GULYHUV�RI�WKH
FDUV� DUH� QRW� SURPLQHQW� LQ� WKH� VKRW�� WKH� FDUV� EHFRPH� WKH� V\PEROV� RI� WKH
GULYHUV� DQG� WKHLU� OLQH� RI� VLJKW�� 7KLV� VLWXDWLRQ� LV� SHFXOLDU� WR� FDUV�� ERDWV�
SODQHV�RU�DQ\�RWKHU�FRQYH\DQFH�WKDW�KDV�D�GULYHU��%RWK�OLQHV�DUH�VKRZQ�LQ
)LJXUH� ������ 6KRWV� SKRWRJUDSKHG� IURP� ERWK� VLGHV� RI� WKH� OLQH� RI�PRWLRQ
�FDPHUD� SRVLWLRQV� $�� &� DQG� %�� '�� ZLOO� UHVXOW� LQ� D� UHYHUVDO� RI� VFUHHQ
GLUHFWLRQ�ZKHQ� FXW� WRJHWKHU�� DV� VKRZQ� LQ� WKH� DFFRPSDQ\LQJ� VWRU\ERDUG
SDQHOV��7KH�LPSOLHG�VLJKW�OLQH�LV�D�VSHFLDO�FDVH�DQG�RQO\�RYHUULGHV�WKH�OLQH
RI� PRWLRQ� WHPSRUDULO\�� 2WKHUZLVH�� WKH� OLQH� RI� PRWLRQ� LV� WKH� SUHYDLOLQJ
UXOH��:KLOH� WKLV�PD\�VHHP�OLNH�WKH�W\SH�RI�VLWXDWLRQ�WKDW� WKH�����GHJUHH
UXOH�ZDV�GHYLVHG�WR�SUHYHQW��LW�LV�DFWXDOO\�D�FRPPRQ�HGLWLQJ�SDWWHUQ�HYHQ
LQ�GLDORJXH�VFHQHV�ZKHUH� WKHUH� LV�D� OLQH�RI�PRWLRQ�DQG�DQ� LPSOLHG�VLJKW
OLQH�
7KLV� LV� WKH� FDVH� LQ�7KH� *RGIDWKHU� 3DUW� ,,� ZKHQ� WKH� \RXQJ� 9LWR

&RUOHRQH� LV� GULYLQJ� D� VPDOO� WUXFN� DORQJ� FURZGHG� 1HZ� <RUN� VWUHHWV�
)DQXFFL�� WKH� ORFDO� FULPH� ORUG�� LV� VHDWHG� QH[W� WR� 9LWR�� DQG� WKH\� KDYH� D
FRQYHUVDWLRQ�DV�WKH�FDU�PRYHV�DORQJ��7ZR�WUDFNLQJ�VKRWV�DUH�XVHG��RQH�RQ
HDFK� VLGH� RI� WKH� FDU�� IUDPLQJ� D� JRRG� GHDO� RI� WKH� FDU� DQG� WKH� PRYLQJ
EDFNJURXQG�� &XW�WRJHWKHU� WKH� VKRWV� IRUP� D� SDLU� RI� YHU\� ZLGH� RYHU�WKH�
VKRXOGHU� VKRWV�� (DFK� WLPH� WKHUH� LV� D� FXW� GXULQJ� WKH� FRQYHUVDWLRQ�� WKH
EDFNJURXQG�UHYHUVHV�GLUHFWLRQ��7KH�DEUXSWQHVV�RI�WKH�FXW�FRXOG�KDYH�EHHQ
VRIWHQHG� LI� WKH� VKRWV� ZHUH� WLJKWHU�� VR� WKDW� 9LWR� DQG� )DQXFFL� ILOOHG� WKH
IUDPH��$V�LW�WXUQV�RXW��WKH�VKRW�FKDQJH�LV�QRW�ERWKHUVRPH�DQG�VR�VWDQGV�DV
DQ�H[DPSOH�RI�WKH�ODWLWXGH�SRVVLEOH�ZLWKLQ�WKH�����GHJUHH�UXOH�
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)LJXUH�������3DUW����7ZR�SRVVLEOH�OLQHV�RI�DFWLRQ�

)LJXUH�������3DUW��

���



&URVVLQJ�WKH�/LQH�LQ�$FWLRQ�6HTXHQFHV
7KH�VWUDWHJLHV� IRU�³SURSHUO\´�FURVVLQJ� WKH� OLQH� LQ�QRQGLDORJXH�VLWXDWLRQV
DUH� HVVHQWLDOO\� WKH� VDPH� DV� WKRVH� LOOXVWUDWHG� IRU� GLDORJXH� VFHQHV�
EHJLQQLQJ� ZLWK�)LJXUH� ������ SDJH� ����� 7KH� RQO\� GLIIHUHQFH� LV� WKDW� WKH
SULQFLSDO� OLQH�RI�PRWLRQ�LV�VXEVWLWXWHG�IRU� WKH�VLJKW� OLQH��7R�UHFDS�� WKHUH
DUH�WKUHH�EDVLF�ZD\V�WR�HVWDEOLVK�D�QHZ�OLQH�RI�DFWLRQ�PRWLRQ�

���$�VXEMHFW��FDU��KRUVH��SHUVRQ��HWF���FDQ�FURVV�WKH�OLQH�HVWDEOLVKLQJ�D�QHZ
RQH�E\�WKH�GLUHFWLRQ�RI�KLV�QHZ�OLQH�RI�PRWLRQ�

���7KH�FDPHUD�FDQ�FURVV�WKH�OLQH�HLWKHU�IROORZLQJ�D�VXEMHFW�WR�D�QHZ�VFHQH
VSDFH�RU�PHUHO\�WUDYHOLQJ�IRU�JUDSKLF�YDULHW\�WR�D�QHZ�YLHZSRLQW�

���$�QHZ�VXEMHFW� FDQ�HQWHU� WKH� IUDPH�DQG�EHFRPH� WKH�GRPLQDQW� OLQH�RI
PRWLRQ�LQ�FRQWUDVW�WR�WKH�ILUVW��7KLV�LV�DQDORJRXV�WR�WKH�VLWXDWLRQ�LQ�)LJXUH
�����ZKHQ�D�QHZ�FKDUDFWHU� HQWHUHG� WKH� VFHQH� HVWDEOLVKLQJ� D�QHZ� OLQH�RI
VLJKW�

&URVVLQJ�WKH�/LQH�:KLOH�RQ�WKH�/LQH
7KH�FORVHU� WKH�FDPHUD� LV� WR� WKH� OLQH�RI�DFWLRQ�� WKH�PRUH�GLIILFXOW� LW� LV� WR
GHWHFW� ZKHQ� WKH� FDPHUD� KDV� FURVVHG� WKH� OLQH�� ,Q�)LJXUH� ����� FDPHUD
SRVLWLRQV�$� DQG� %� DUH� RQ� WKH� OLQH� RI� DFWLRQ�� VR� ZKHQ� WKH\� DUH� HGLWHG
WRJHWKHU� WKHUH� LV� D� UHYHUVDO� RI� VFUHHQ� GLUHFWLRQ�� 7KLV� W\SH� RI� VHTXHQFH
ZRXOG� SUREDEO\� KDYH� EHHQ� DYRLGHG� ��� \HDUV� DJR�� EXW� WRGD\�� DXGLHQFHV
KDYH�QR�SUREOHP�XQGHUVWDQGLQJ�WKH�JHRJUDSK\�RI�WKH�VFHQH�VSDFH�LQ�WKLV
HGLWLQJ� SDWWHUQ�� 7KLV� UHYHUVDO� LV� VRPHZKDW� PRUH� VWDUWOLQJ� WKDQ� LV
VRPHWLPHV� WKH� FDVH� ZKHQ� VKRRWLQJ� RQ� WKH� OLQH� VLQFH� WKH� VXEMHFW� LV� LQ
SURILOH��:KHQ�WKH�VXEMHFW
V�VLJKW�OLQH�LV�WKH�VDPH�DV�WKH�OLQH�RI�DFWLRQ��ZH
JHW�IURQW�DQG�EDFN�YLHZV��ZKLFK�KHOS�WKH�YLHZHU�GLIIHUHQWLDWH�WKH�VKRWV�
:KHQ�DFWXDOO\�ILOPLQJ��LW�XVXDOO\�WXUQV�RXW�WKDW�LW�LV�UDUHO\�QHFHVVDU\�WR

JR� WKURXJK� HODERUDWH� VWDJLQJ� DQG� ORJLVWLFDO� DQDO\VLV� WR� ILQG� D� ZD\� RI

���



HVWDEOLVKLQJ�D�QHZ�OLQH�RI�DFWLRQ��0\�EDVLF�EHOLHI�LV�WKDW�LI�WKH�ILOPPDNHU
KDV�D�VROLG�XQGHUVWDQGLQJ�RI�FLQHPDWLF�JHRJUDSK\��KDV�D�JRRG�RYHUYLHZ�RI
WKH�VFHQH��KDV�NHSW� WKRURXJK�QRWHV�RQ�ZKDW�KH�LV�JRLQJ�WR�VKRRW�DQG�KDV
DOUHDG\�VKRW�� WKHQ�KH�ZLOO�SUREDEO\�QRW�HQFRXQWHU�DQ\�PDMRU�GLIILFXOWLHV
ZLWK�FRQWLQXLW\�

&RQFOXVLRQ
7KH�����GHJUHH�UXOH�LV�RQO\�D�UXOH�LI�\RX�DFFHSW�LW�ZLWKRXW�TXHVWLRQ��0\
RZQ� IHHOLQJ� LV� WKDW� PDQ\� RI� LWV� DVVXPSWLRQV� DUH� RYHUVWDWHG��$XGLHQFHV
KDYH� WXUQHG� RXW� WR� EH� IDU� PRUH� DVWXWH� LQ� XQGHUVWDQGLQJ� WKH� VSDWLDO
UHODWLRQVKLSV� LQ� ILOPV� WKDQ� WKH\�DUH�JHQHUDOO\�JLYHQ�FUHGLW� IRU��'LUHFWRUV
OLNH� 2]X�� %UHVVRQ� DQG� 'UH\HU� GHYHORSHG� QDUUDWLYH� WHFKQLTXHV� WKDW
IUHTXHQWO\� YLRODWH� WKH� FRQYHQWLRQV� RI� FRQWLQXLW\� ILOPPDNLQJ� WR� DFKLHYH
WKHLU�DLPV��:KLOH�GHPDQGLQJ�LQ�RWKHU�UHVSHFWV��WKH�YLHZHU�LV�QRW�FRQIXVHG
E\� WKHLU� YLVXDO� VW\OHV�� 8QOLNH� *RGDUG� DQG� WKH� UDGLFDO� ILOP� PRYHPHQW�
WKHVH� GLUHFWRUV�ZHUH� QRW� UHDFWLQJ� DJDLQVW� WKH� FRQWLQXLW\� VW\OH�� DQG� WKHLU
YLVXDO�VROXWLRQV�WR�WKHPDWLF�FRQFHUQV�DUH�PRUH�YDULHG�DQG�SDUWLFXODU�WKDQ
WKH�RIWHQ�PDQQHUHG�VW\OH�RI�WKH�OHIW�

���



)LJXUH� ������ 3DUW� ��� 7KH� OLQH� RI� DFWLRQ�� :KHQ� HGLWHG� WRJHWKHU�� VKRWV
REWDLQHG�ZLWK�FDPHUDV�$�DQG�%�UHYHUVH�VFUHHQ�GLUHFWLRQ�

���



)LJXUH�������3DUW����7KH�OLQH�RI�DFWLRQ��$Q\�RI�WKH�FDPHUD�SRVLWLRQV�VKRZQ
DERYH�FDQ�EH�HGLWHG�WRJHWKHU�ZLWKRXW�GLVRULHQWLQJ�WKH�YLHZHU�

7HQ� \HDUV� DJR� D� GHIHQVH� RI� WKH� OLQH� RI� DFWLRQ� ZRXOG� KDYH� EHHQ
FRQVLGHUHG� UHDFWLRQDU\�� GLVPLVVHG� RXW� RI� KDQG� E\� YLUWXDOO\� HYHU\� ILOP
PRYHPHQW�RXWVLGH�RI�PDLQVWUHDP�IHDWXUHV��,W�LV�SUREDEO\�VWLOO�WRR�VRRQ�IRU
D� IDLU� UHHYDOXDWLRQ� RI� WKH� FRQWLQXLW\� VW\OH�� %XW� DIWHU� IRXU� GHFDGHV� RI
FRQFHQWUDWHG�FULWLFLVP�RQ�WKH�OHIW�DQDO\]LQJ�WKH�OLPLWDWLRQV�RI�WUDGLWLRQDO
QDUUDWLYH� WHFKQLTXH�� LW� PLJKW� UHVWRUH� VRPH� EDODQFH� WR� WKH� DUJXPHQW� WR

���



VWDWH�P\�RZQ�YLHZ�WKDW�QR�VW\OH�RI�ILOPPDNLQJ�LV�VXSHULRU�WR�DQ\�RWKHU��,I
\RX�IHHO�WKDW�D�SDUWLFXODU�VW\OH��RU�FRPELQDWLRQ�RI�VW\OHV��LV�DSSURSULDWH�WR
\RXU�ZRUN��WKHUH�LV�QR�UHDVRQ�QRW�WR�H[SHULPHQW��,I�DQ\WKLQJ�LV�WUXH�RI�WKH
DUWV��LW�LV�WKDW�WKHUH�DUH�QR�UXOHV�

���
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Q������WKH�6RYLHW�ILOPPDNHU�DQG�WKHRULVW�/HY�.XOHVKRY�SHUIRUPHG�D
QRZ�IDPRXV�H[SHULPHQW�GHPRQVWUDWLQJ�WKDW�WKH�PHDQLQJ�RI�VKRWV�LQ
VHTXHQFH� FDQ�EH� FUHDWHG� HQWLUHO\� WKURXJK� HGLWLQJ��.XOHVKRY�XVHG� D
FORVH�XS�VKRW�RI�WKH�5XVVLDQ�DFWRU�0RV]KXNKLQ
V�H[SUHVVLRQOHVV�IDFH
DV� D� UHDFWLRQ� VKRW� LQ� WKUHH� GLIIHUHQW� VHTXHQFHV�� 7KH� DFWRU� LV� VHHQ
³UHDFWLQJ´� WR� D� ERZO� RI� VRXS�� D� ZRPDQ� LQ� D� FRIILQ� DQG� D� FKLOG

SOD\LQJ� ZLWK� D� WR\� EHDU�� $XGLHQFHV� YLHZLQJ� WKH� VFHQHV� PDUYHOHG� DW
0RV]KXNKLQ
V� VHQVLWLYH� SHUIRUPDQFH� LQ� HDFK� VLWXDWLRQ�� WKRXJK� LQ� HYHU\
LQVWDQFH�LW�ZDV�WKH�VDPH�FORVH�XS�
:KLOH�WKH�SRZHU�RI�WKH�HGLWLQJ�SURFHVV�WR�VKDSH�PHDQLQJ�LV�XQGHQLDEOH�

WKLV�W\SH�RI�ZKROHVDOH�LQYHQWLRQ�LV�D�VSHFLDO�FDVH��,Q�PRVW�QDUUDWLYH�ILOPV�
VKRWV�DUH�UDUHO\�QHXWUDO�EXLOGLQJ�EORFNV�DV�.XOHVKRY�XVHG�WKHP��EXW�KDYH
EHHQ�FRPSRVHG�WR�H[SUHVV�DQ�LGHD�DQG�WHOO�D�VWRU\�DFFRUGLQJ�WR�WKH�VFULSW�
(DFK�VKRW��WRJHWKHU�ZLWK�WKH�DFFRPSDQ\LQJ�VRXQGWUDFN��FRQWDLQV�QDUUDWLYH
DQG�JUDSKLF�LQIRUPDWLRQ�WKDW�SUHGHWHUPLQHV�NH\�HGLWLQJ�GHFLVLRQV�VXFK�DV
WKH� OHQJWK� DQG� RUGHU� RI� VKRWV�� 7KLV� YLHZ� RI� HGLWLQJ� HPSKDVL]HV� WKH
GLUHFWRU
V� DQG� WKH� ZULWHU
V� UROHV� LQ� VKDSLQJ� WKH� VWRU\WHOOLQJ� ORJLF� WKDW
SURYLGHV�WKH�EDVLV�IRU�DQ\�GHFLVLRQ�WKH�HGLWRU�PDNHV�
:KHQ�ZH� VSHDN�RI� VWRU\WHOOLQJ� ORJLF��ZH� DUH� DFWXDOO\� UHIHUULQJ� WR� WKH

VWUXFWXUH�RI� VKRWV�� VHTXHQFHV�DQG�VFHQHV��6WUXFWXUH�FRQWUROV� WKH�RUGHU� LQ
ZKLFK� WKH�VWRU\� LQIRUPDWLRQ� LV�JLYHQ� WR� WKH�YLHZHU�� ,W� LV�DV� LPSRUWDQW� WR
WKH�VWRU\WHOOLQJ�SURFHVV�DV�WKH�DFWXDO� LQIRUPDWLRQ�EHLQJ�SUHVHQWHG��6LQFH
VWUXFWXUH� LQ� ILOPV� FDQ� EH� SUHVHQWHG� LQ� D� VWRU\ERDUG� LQ� ZD\V� WKDW� D
VFUHHQSOD\� FDQQRW� FRQYH\�� WKH� YLVXDOL]DWLRQ� SURFHVV� FDQ� EH� FRQVLGHUHG
SDUW�RI�WKH�ZULWLQJ�DQG��XOWLPDWHO\��WKH�HGLWLQJ�SURFHVV�

7KH�1DUUDWLYH�,PSXOVH
1RYHOLVW�(��0��)RUVWHU
V�RIWHQ�TXRWHG�GHILQLWLRQ�RI�SORW�LV�D�JRRG�SODFH�WR

���



EHJLQ� XQGHUVWDQGLQJ� WKH� NLQG� RI� VWUXFWXUDO� ORJLF� WKDW� PRWLYDWHV� HGLWLQJ
FKRLFHV�� )RUVWHU� EHJDQ� E\� GHVFULELQJ� D� VHULHV� RI� HYHQWV� WKDW�ZHUH� QRW� D
SORW��³7KH�.LQJ�GLHG�DQG�WKHQ�WKH�4XHHQ�GLHG�´�%XW��DV�)RUVWHU�REVHUYHG�
LI�ZH�VD\�³7KH�.LQJ�GLHG�DQG�WKH�4XHHQ�GLHG�RI�JULHI�´�ZH�KDYH�GHVFULEHG
D�SORW�EHFDXVH�WKHUH�LV�D�FDXVDO�FRQQHFWLRQ�
,Q� WKH� FRXUVH� RI� DQ\� VWRU\� WKLV� FDXVH� DQG� HIIHFW� UHODWLRQVKLS� LV� WKH

XQGHUO\LQJ� VFKHPH� WKDW� LQYROYHV� WKH� UHDGHU�� ,W� GRHV� WKLV� E\� DVNLQJ� WKH
UHDGHU� WR� EHFRPH� LQYROYHG� LQ� PDNLQJ� WKH� ORJLFDO� FRQQHFWLRQV� EHWZHHQ
HYHQWV��)RUVWHU
V�H[DPSOH�LV�VLPSOLILHG�WR�PDNH�D�SRLQW�DQG�GRHVQ
W�VKRZ
XV� KRZ� DQ� DXWKRU� PLJKW� UHYHDO� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� .LQJ� DQG
4XHHQ�� )RU�LQVWDQFH��LQ�WKH�HDUO\�FKDSWHUV�WKH�4XHHQ�PLJKW�EH�SRUWUD\HG
DV� LQGLIIHUHQW� WR� WKH�.LQJ
V�GHDWK��$V� WKH�VWRU\�SURJUHVVHV��KRZHYHU�� WKH
DXWKRU� PLJKW� UHYHDO� VPDOO� GHWDLOV� WKDW� ZRXOG� H[SODLQ� WKDW� WKH� 4XHHQ�
KDYLQJ�DVVXPHG�WKH�WKURQH�WDNHV�FDUH�QRW�WR�UHYHDO�KHU�IHHOLQJV�IRU�IHDU�RI
EHLQJ�VHHQ�DV�ZHDN�E\�KHU�VXEMHFWV��2U�ZH�PLJKW�OHDUQ�LQ�FKDSWHU�RQH�WKDW
WKH�4XHHQ�KDV�GLHG�DQG�QRW�GLVFRYHU�XQWLO� WKH�ODVW�SDJH�RI� WKH�VWRU\�WKDW
WKH�FDXVH�RI�KHU�LOOQHVV�ZDV�WKH�.LQJ
V�GHDWK��,Q�ERWK�FDVHV��WKH�UHDGHU�LV
SURYRNHG� LQWR� VSHFXODWLRQ�E\� WKH�RUGHU�DQG�PDQQHU� LQ�ZKLFK� WKH�SORW� LV
UHYHDOHG� HYHQ� WKRXJK� WKH� VDPH� EDVLF� HYHQWV� DUH� EHLQJ� UHODWHG� LQ� HDFK
YHUVLRQ�RI�WKH�VWRU\�
,Q� ILFWLRQ�� FDXVH� DQG� HIIHFW� LV� IUHTXHQWO\� VHW� XS� DV� D� TXHVWLRQ� DQG

DQVZHU� VFKHPH� WKDW� HQFRXUDJHV� WKH� UHDGHU
V� SDUWLFLSDWLRQ�� 7KH� FOLII�
KDQJHU�HQGLQJ� LQ�D�VHULDOL]HG�VWRU\��ZKHUH� WKH�DQVZHU� WR� WKH�TXHVWLRQ�RI
ZKDW�ZLOO�KDSSHQ�QH[W�LV�ZLWKKHOG�WR�FUHDWH�VXVSHQVH��LV�DQ�H[DPSOH�RI�WKH
PRVW�H[DJJHUDWHG�H[SORLWDWLRQ�RI�WKLV�GHYLFH�
6WRULHV�WKDW�XVH�D�TXHVWLRQ�DQG�DQVZHU�VWUDWHJ\�PD\�EH�VHW�XS�LQ�PDQ\

ZD\V��$� TXHVWLRQ�PD\� EH� DQVZHUHG� WKURXJK� WKH� DFFXPXODWLRQ� RI� GHWDLO
RYHU�VHYHUDO�GR]HQ�SDJHV�RU�LW�PLJKW�EH�DQVZHUHG�VXFFLQFWO\�VKRUWO\�DIWHU
LW� KDV� EHHQ� SRVHG�� ,Q� IDFW�� WKH� TXHVWLRQ� DQG� DQVZHU� SUHVHQWDWLRQ� RI
LQIRUPDWLRQ�XVXDOO\�RFFXUV�RQ�HYHU\�SDJH�RI�D�VWRU\�RSHUDWLQJ�RQ�VHYHUDO
OHYHOV�VLPXOWDQHRXVO\��7KLV�LV�DV�WUXH�IRU�D�VFUHHQSOD\�RU�ILOP�DV�LW�LV�IRU�D
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QRYHO� RU� VKRUW� VWRU\�� &RQWLQXLW\� HGLWLQJ� LV� EDVHG� RQ� WKHVH� W\SHV� RI
TXHVWLRQ� DQG� DQVZHU� VWUDWHJLHV�� WKRXJK� ZH� XVXDOO\� VSHDN� RI� WKHP� DV
FRQQHFWLRQV��/LVWHG�EHORZ�DUH� WKH� WKUHH�PRVW�EDVLF� W\SHV�RI�FRQQHFWLRQV
IRXQG�LQ�FRQWLQXLW\�HGLWLQJ�

7HPSRUDO�FRQQHFWLRQV��:H�FXW�IURP�D�PDQ�GURSSLQJ�KLV�GULQNLQJ�JODVV�LQ
RQH�VKRW�WR�WKH�JODVV�EUHDNLQJ�RQ�WKH�IORRU�LQ�WKH�VHFRQG�VKRW�

6SDWLDO�FRQQHFWLRQV��:H�FXW�IURP�D�ZLGH�VKRW�RI�WKH�:KLWH�+RXVH�WR�D
UHFRJQL]DEOH�GHWDLO�RI�WKH�:KLWH�+RXVH�LQ�D�FORVHU�VKRW²IRU�H[DPSOH��WKH
SRUWLFR�DQG�IURQW�GRRU�

/RJLFDO�FRQQHFWLRQV��:H�FXW�IURP�D�ZLGH�VKRW�RI�WKH�:KLWH�+RXVH�WR�D�VKRW
RI�WKH�3UHVLGHQW�VHDWHG�LQ�DQ�RIILFH��1R�WHPSRUDO�RU�VSDWLDO�FRQQHFWLRQ�LV
QHFHVVDU\�LQ�WKLV�FRPELQDWLRQ��,I�ZH�UHFRJQL]H�WKH�:KLWH�+RXVH�DQG�ZH
UHFRJQL]H�WKH�3UHVLGHQW��WKHQ�ZH�PDNH�WKH�ORJLFDO�FRQQHFWLRQ�WKDW�KH
V
VHDWHG�LQ�DQ�RIILFH�LQ�WKH�:KLWH�+RXVH��HYHQ�WKRXJK�WKHUH�LV�QR�DFWXDO
LQIRUPDWLRQ�SUHVHQWHG�WR�WHOO�XV�ZH�DUH�LQ�WKH�:KLWH�+RXVH�

$V�\RX�FDQ�VHH��WKHVH�W\SHV�RI�FRQQHFWLRQV�FUHDWH�WKH�LOOXVLRQ�RI�D�UHDO�
SK\VLFDO� ZRUOG�� :H� FDQ� SUREDEO\� WKLQN� RI� WKHP� DV� EDFNJURXQG
FRQQHFWLRQV�WKDW�HVWDEOLVK�WKH�HQYLURQPHQW�RI�D�ILOP��EXW�WKH\�DOVR�FDQ�EH
XVHG�WR�VKDSH�WKH�SORW�DQG�GUDPDWLF�FRQWHQW�DV�ZHOO�

1DUUDWLYH�0RWLRQ
7R�DGYDQFH�WKH�QDUUDWLYH�LW� LV�QHFHVVDU\�QRW�RQO\�WR�DVN�TXHVWLRQV�EXW�WR
VHW�XS�H[SHFWDWLRQV��)RU�LQVWDQFH��LQ�WKH�H[DPSOH�RI�WKH�WZR�VKRWV�XVHG�WR
VKRZ�WKH�PDQ�GURSSLQJ�KLV�GULQNLQJ�JODVV��TXHVWLRQV�DQG�DQVZHUV�DUH�RQO\
XVHG�WR�GHSLFW�DFWLRQ��,I��KRZHYHU��ZH�NQRZ�WKDW�RQH�RI�WKH�GULQNV�DW�WKH
SDUW\�FRQWDLQV�SRLVRQ��ZH�ZLOO�EH�SURYRNHG�LQWR�DVNLQJ�DOO�VRUWV�RI�ZKR�
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ZKDW��ZKHQ��ZKHUH�DQG�ZK\�TXHVWLRQV�DERXW�WKH�SRLVRQ��6LQFH�ZH�EULQJ�DOO
VRUWV�RI�NQRZOHGJH�DQG�H[SHULHQFH�WR�DQ\�VWRU\�ZH�UHDG�RU�ZDWFK��ZH�ZLOO
VSHFXODWH� DERXW� SRVVLEOH� DQVZHUV� WR� DOO� WKH� TXHVWLRQV� UDLVHG��1HDUO\� DOO
HGLWLQJ�VWUDWHJLHV� LQ�QDUUDWLYH�ILOP�DUH�GHYLVHG�WR�VHW�XS�D�IUDPHZRUN�RI
H[SHFWDWLRQV�LQ�D�VHULHV�RI�VKRWV��7KH�UHVXOW�LV�QDUUDWLYH�PRWLRQ�
7KLV� ZD\� RI� DUUDQJLQJ� VKRWV� LV� IXQGDPHQWDO� LQ� ILOP� HGLWLQJ�� (YHQ

GLDOHFWLFDO�PRQWDJH��ZKLFK�6RYLHW� ILOPPDNHU�6HUJHL�(LVHQVWHLQ� IHOW�ZDV
DQ�DOWHUQDWLYH� WR�FDXVH�DQG�HIIHFW�HGLWLQJ��H[SORLWHG�QDUUDWLYH�PRWLRQ�E\
VHWWLQJ� XS� H[SHFWDWLRQV� DQG� DVNLQJ� TXHVWLRQV�� ,Q� (LVHQVWHLQ
V� GLDOHFWLFDO
VKRW� SDWWHUQ� RI� WKHVLV�DQWLWKHVLV�V\QWKHVLV�� WKH� ILUVW� WZR� VKRWV� DVN� WKH
TXHVWLRQ� ³:KDW� LV� WKH� FRQQHFWLRQ� EHWZHHQ� WKHVH� LGHDV"´� 7KH� DQVZHU�
VXSSOLHG�E\�(LVHQVWHLQ�LQ�VKRW�WKUHH��LV�V\QWKHVLV��,Q�WKLV�DQDO\VLV��6RYLHW
PRQWDJH� DQG� +ROO\ZRRG� FRQWLQXLW\� FXWWLQJ� DUH� QRW� SRODU� RSSRVLWHV� EXW
YDULDWLRQV�RI�WKH�VDPH�SULQFLSOH�RI�TXHVWLRQ�DQG�DQVZHU�VWUDWHJLHV�

4	$�3DWWHUQV
7KH�VLPSOHVW�TXHVWLRQ�DQG�DQVZHU�HGLWLQJ�SDWWHUQ�UHTXLUHV�RQO\�WZR�VKRWV
²IRU�H[DPSOH��D�VKRW�RI�D�SHUVRQ�ORRNLQJ�RIIVFUHHQ�IROORZHG�E\�D�VKRW�RI
WKH�REMHFW�WKH�SHUVRQ�LV�REVHUYLQJ��3DWWHUQV�DUH�QRW�OLPLWHG�E\�OHQJWK�DQG
PD\�UHTXLUH�GR]HQV�RI�VKRWV�WR�FRPSOHWH�D�TXHVWLRQ�DQG�DQVZHU�F\FOH��ÏU�
WKH�SDWWHUQV�FDQ�EH�YDULHG�E\�FKDQJLQJ�WKH�RUGHU�RI�WKH�VKRWV��7KRXJK�ZH
GR�QRW�VSHDN�RI�WKHLU�VWRU\WHOOLQJ�LQ�WKLV�ZD\��PXFK�RI�ZKDW�ZH�DSSUHFLDWH
LQ� WKH� ILOPV� RI� GLUHFWRUV� OLNH� %XxXHO�� +LWFKFRFN�� *RGDUG�� :HOOHV� DQG
7UXIIDXW�DUH�WKH�ZD\V�LQ�ZKLFK�WKH\�GHYHORS�TXHVWLRQ�DQG�DQVZHU�SDWWHUQV
WKDW�FKDOOHQJH�WKH�YLHZHU�

&RQWH[W
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)LJXUH� ����� 4XHVWLRQ� DQG� DQVZHU� UHODWLRQVKLS� EHWZHHQ� VKRWV� OLQNV� WKHP
LQWR�DQ�RYHUODSSLQJ�FKDLQ�

7KH�PHDQLQJ� RI� DQ\� JLYHQ�4� DQG�$� SDWWHUQ� FDQ� EH� IXUWKHU� H[WHQGHG� RU
PRGLILHG� E\� FKDQJLQJ� WKH� FRQWH[W� WKDW� IUDPHV� LW�� )RU� LQVWDQFH�� LQ� WKH
.XOHVKRY� H[SHULPHQW�� RXU� XQGHUVWDQGLQJ� RI� WKH� PDQ
V� UHDFWLRQ� WR� WKH
VRXS�� FRIILQ� DQG� FKLOG� LV� IUDPHG� E\� RXU� DVVXPSWLRQ� WKDW� WKH� PDQ� LV
VLQFHUHO\�PRYHG�LQ�HDFK�VFHQH��,I�D�QHZ�VFHQH�LV�DGGHG�HVWDEOLVKLQJ�WKDW
KH� LV� IDNLQJ�KLV� UHVSRQVHV�� WKHQ�ZH�ZLOO� LQWHUSUHW� WKH�RULJLQDO� VHTXHQFHV
GLIIHUHQWO\�� :KLOH� WKLV� PD\� VHHP� OLNH� UXGLPHQWDU\� SORWWLQJ�� WKH
PDQLSXODWLRQ�RI�WKHVH�W\SHV�RI�QDUUDWLYH�HOHPHQWV�ZDV�FUXFLDO�WR�WKH�ZD\
$OIUHG�+LWFKFRFN�FUHDWHG�VXVSHQVH�RU�%XVWHU�.HDWRQ�FRQVWUXFWHG�D�JDJ�

8VLQJ�WKH�3DWWHUQV
)RU�PH��WKH�PDLQ�FRQFHUQ�IRU�WKH�YLVXDOL]HU�LV�QRW�WKH�SLFWRULDO�HOHPHQWV
RI� D� VKRW� RU� VHTXHQFH�� EXW� WKH� VWUXFWXUH� RI� WKH� VHTXHQFH²RU�� WR� SXW� LW
DQRWKHU�ZD\��ZKDW�WKH�YLHZHU�NQRZV�DQG�ZKHQ��$V�LW�WXUQV�RXW��LQWHUHVWLQJ
FRPSRVLWLRQDO� LGHDV� DUH� XVXDOO\� WKH� UHVXOW� RI� QDUUDWLYH� LQYHQWLRQ� UDWKHU
WKDQ�GDULQJ�SLFWRULDO�H[SHULPHQWDWLRQ�
7KLV�ILUVW�VHULHV�RI�H[DPSOHV� LOOXVWUDWHV�KRZ�WKH�QDUUDWLYH�FRQWH[W�DQG

TXHVWLRQ�DQG�DQVZHU�SDWWHUQ�GHWHUPLQH�KRZ�ZH�UHDG�D�VFHQH�

([DPSOH�2QH

1DUUDWLYH�FRQWH[W��2XU�VFHQH�WDNHV�SODFH�LQ�WKH�ZRRGV�RQ�D�VXPPHU�GD\�
/DXUD��D� WHHQDJHU�� LV� ORRNLQJ�IRU�KHU�ROGHU�EURWKHU�7RP��$W� WKLV�SRLQW� LQ
WKH�VWRU\�ZH�KDYH�QRW�\HW�VHHQ�7RP�DQG�VR�ZH�GR�QRW�NQRZ�ZKDW�KH�ORRNV
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OLNH�

6KRW�$��/DXUD�HQWHUV�WKH�ZRRGV�
4XHVWLRQ��³:KHUH�LV�7RP"´

6KRW�%��/DXUD�VWRSV�VKRUW�D�IHZ�\DUGV�IURP�D�FOHDULQJ�
1HZ�4XHVWLRQ��³:KDW�KDV�VKH�IRXQG"´

6KRW�&��7RP�DQG�D�JLUO�O\LQJ�QDNHG�RQ�D�EODQNHW�LQ�D�FOHDULQJ�
$QVZHU��³/DXUD�KDV�IRXQG�KHU�EURWKHU�´

7KLV� LV� D� VWUDLJKWIRUZDUG� TXHVWLRQ� DQG� DQVZHU� HGLWLQJ� SDWWHUQ�� DQG� WKH
YLHZHU� FDQ� HDVLO\� DQWLFLSDWH� WKH� RXWFRPH�� ,I�� LQ� WKH� QH[W� H[DPSOH�� ZH
FKDQJH� WKH� FRQWH[W� VOLJKWO\� VR� WKDW�ZH�NQRZ�ZKDW�7RP� ORRNV� OLNH�� WKHQ
VKRW� &� EHFRPHV� DQ� DQVZHU� WR� VKRW�$� DQG� VLPXOWDQHRXVO\� UDLVHV� D� QHZ
TXHVWLRQ�
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([DPSOH�7ZR

6KRW�$��/DXUD�HQWHUV�WKH�ZRRGV�
4XHVWLRQ��³:KHUH�LV�7RP"´
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6KRW�&��7RP�DQG�D�JLUO�O\LQJ�QDNHG�RQ�D�EODQNHW�LQ�D�FOHDULQJ�
$QVZHU��³7RP�LV�KHUH�´
1HZ�4XHVWLRQ��³:LOO�/DXUD�ILQG�7RP"´

6KRW�%��/DXUD�VWRSV�VKRUW�D�IHZ�\DUGV�IURP�WKH�FOHDULQJ�
$QVZHU��³/DXUD�KDV�IRXQG�7RP�´

1RZ�� LI�ZH�ZHUH� WR�SURORQJ�WKH� WLPH�EHIRUH�/DXUD
V�DUULYDO� LQ�VKRW�%�
WKH�YLHZHU�ZRXOG�VKDUH�D�VHFUHW�ZLWK�WKH�ILOPPDNHU�E\�NQRZLQJ�WKDW�7RP
LV� QHDUE\� LQ� D� FRPSURPLVLQJ� VLWXDWLRQ�� 7KLV� HGLWLQJ� SDWWHUQ� SODFHV� DQ
DQVZHU�EHIRUH�WKH�TXHVWLRQ��WKHUHE\�FUHDWLQJ�VXVSHQVH��:H�FDQ�GR�WKLV�E\
FKDQJLQJ�WKH�RUGHU�RI�WKH�VKRWV�DQG�DGMXVWLQJ�WKH�FRQWH[W�

([DPSOH�7KUHH

/HW
V�FKDQJH� WKH�QDUUDWLYH�FRQWH[W�DJDLQ��7KLV� WLPH�ZH�NQRZ�WKDW�7RP
V
VLVWHU� LV� ORRNLQJ�IRU�KLP��+RZHYHU��ZH�KDYH�QRW�VHHQ�KHU� LQ� WKH�VWRU\�DW
WKLV� SRLQW� DQG� GR� QRW� NQRZ� ZKDW� VKH� ORRNV� OLNH�� 7KH� FRQWH[W�� VHW� LQ� D
SUHYLRXV�VFHQH�� OHDYHV�7RP
V�ZKHUHDERXWV�XQNQRZQ��$V�WKH�VFHQH�RSHQV
ZH�UHFHLYH�RXU�ILUVW�DQVZHU�

6KRW�&��7RP�DQG�D�JLUO�O\LQJ�QDNHG�RQ�D�EODQNHW�LQ�D�FOHDULQJ�
$QVZHU��³7RP�LV�KHUH�´

6KRW�$��$�JLUO�HQWHUV�WKH�ZRRGV�
4XHVWLRQ��³,V�WKLV�/DXUD"´

6KRW�%��/DXUD�VWRSV�VKRUW�D�IHZ�\DUGV�IURP�WKH�FOHDULQJ�
$QVZHU��³7KLV�LV�/DXUD�´
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%\�UHYHDOLQJ�7RP�LQ�D�FRPSURPLVLQJ�VLWXDWLRQ� LQ� WKH�RSHQLQJ�VKRW��D
VXVSHQVHIXO�VLWXDWLRQ�LV�HVWDEOLVKHG�IRU�WKH�UHPDLQGHU�RI�WKH�VFHQH��:KHQ
/DXUD�HQWHUV� WKH�ZRRGV� LQ� WKH� VHFRQG�VKRW�� WKH� IXVH� LV� OLW�� DQG�ZH�NQRZ
WKDW�D�SRWHQWLDOO\�HPEDUUDVVLQJ�PHHWLQJ�LV�SRVVLEOH��+LWFKFRFN�IUHTXHQWO\
VHWV� XS� D� VFHQH� WKLV� ZD\� E\� SODFLQJ� WKH� DXGLHQFH� LQ� D� SULYLOHJHG� �DQG
XQFRPIRUWDEOH�� SRVLWLRQ� E\� SURYLGLQJ� WKHP� ZLWK� LQIRUPDWLRQ� WKDW� WKH
SURWDJRQLVW�GHVSHUDWHO\�QHHGV�EXW�FDQQRW�REWDLQ��$�IXUWKHU�HPEHOOLVKPHQW
RI�WKH�VDPH�LGHD�PLJKW�XQGHUPLQH�RXU�H[SHFWDWLRQV�E\�OHWWLQJ�/DXUD�ILQG
RWKHU�FRXSOHV�PDNLQJ� ORYH� LQ� WKH�ZRRGV�EHIRUH�GLVFRYHULQJ�7RP��7KHVH
HDUOLHU� HQFRXQWHUV� ZRXOG� EH� GHVLJQHG� WR� PRPHQWDULO\� HQFRXUDJH� XV� WR
EHOLHYH�WKDW�/DXUD�KDV�IRXQG�7RP�EHIRUH�UHYHDOLQJ�WR�XV�WKDW�WKH�FRXSOHV
DUH� VWUDQJHUV� WR� /DXUD�� 7KLV� ZRXOG� PDNH� XV� XQVXUH� RI� RXU� DELOLW\� WR
VHFRQG�JXHVV� WKH� QDUUDWLYH� DQG� PRUH� VXVFHSWLEOH� WR� WKH� VXUSULVH� RI� WKH
DFWXDO�PHHWLQJ�
,Q� DGGLWLRQ� WR� WKH� QDUUDWLYH� FRQWH[W� FUHDWHG� E\� WKH� ILOPPDNHU�� WKH

DXGLHQFH�EULQJV�FHUWDLQ�DVVXPSWLRQV� WR� WKHLU�XQGHUVWDQGLQJ�RI�DQ\�VFHQH
WKDW�WKH�ILOPPDNHU�XVHV��7KHVH�DVVXPSWLRQV�PLJKW�LQFOXGH�SRSXODUO\�KHOG
QRWLRQV� RI� PRUDOLW\� RU� IDPLOLDULW\� ZLWK� VWRU\WHOOLQJ� FRQYHQWLRQV�� 7KH
ILOPPDNHU�FDQ�SOD\�ZLWK� WKHVH�DVVXPSWLRQV�E\�VXSSRUWLQJ�RU� VXEYHUWLQJ
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WKHP�
+LWFKFRFN�GLG�WKLV�UDWKHU�SHUYHUVHO\�LQ�3V\FKR�E\�NLOOLQJ�RII�WKH�SHUVRQ

WKDW�IRU�WKH�ILUVW�WKLUG�RI�WKH�ILOP�WKH�DXGLHQFH�EHOLHYHV�LV�WKH�SURWDJRQLVW�
7KLV�ZDV� FRPSOHWHO\� XQH[SHFWHG�� EUHDNLQJ� DOO� WKH� UXOHV� RI� FRQYHQWLRQDO
QDUUDWLYH��7KH�UHVXOW�LV�WKDW�WKH�DXGLHQFH�IHHOV�FRPSOHWHO\�DEDQGRQHG��DV
LQGHHG�WKH\�ZHUH��E\�DQ\�NLQG�RI�PRUDO�UHDVRQ�LQ�WKH�ILFWLRQDO�ZRUOG�WKH\
DUH�ZDWFKLQJ��7KH�SRLQW�RI�WKHVH�H[DPSOHV�LV�WKLV��(GLWLQJ�SDWWHUQV�DQG�WKH
QDUUDWLYH�FRQWH[W�GR�QRW�QHFHVVDULO\�OD\�WKH�HYHQWV�RI�D�VWRU\�RXW�LQ�VLPSOH
FKURQRORJLFDO�RUGHU�

0RUH�4�DQG�$�9DULDWLRQV
,Q� DGGLWLRQ� WR� DOWHULQJ� WKH� RUGHU� RI� TXHVWLRQ� DQG� DQVZHU� SDWWHUQV�� WKH
UK\WKP�DQG�WLPLQJ�RI�WKH�SDWWHUQV�FDQ�EH�YDULHG�E\�ZLWKKROGLQJ�VRPH�RU
DOO�RI�H[SHFWHG�QDUUDWLYH�LQIRUPDWLRQ�IRU�D�IHZ�VKRWV�RU�IRU�VHYHUDO�VFHQHV�
,W�LV�DOVR�SRVVLEOH�WR�KDYH�PRUH�WKDQ�RQH�TXHVWLRQ�RU�DQVZHU�UDLVHG�ZLWKLQ
D�VLQJOH� VKRW�RU� FRPELQHG�ZLWKLQ�D� VKRW��8VLQJ�D�PLQL�QRLU� VFHQDULR�ZH
FDQ�ORRN�DW�D�IHZ�H[DPSOHV�

��$�TXHVWLRQ�FDQ�EH�UDLVHG�LQ�RQH�VKRW�DQG�DQVZHUHG�VHYHUDO�VKRWV�ODWHU
UDWKHU�WKDQ�LQ�WKH�IROORZLQJ�VKRW�

6HTXHQFH�$

,Q�WKLV�FDVH�WKH�ORRN�LQ�WKH�ILUVW�VKRW�ZRXOG�RUGLQDULO\�EH�DQVZHUHG�E\�D
VKRW�RI� WKH�JXQ��+RZHYHU�� WKH�DQVZHU�KDV�EHHQ�SRVWSRQHG�ZKLOH� VKRWV��
DQG���VKRZ�WKH�PDQ�WXUQLQJ�RQ�WKH�OLJKW�

��$Q�DQVZHU�FDQ�EH�JLYHQ�LQ�D�VKRW�DQG�WKH�TXHVWLRQ�UDLVHG�ODWHU�
6HTXHQFH�%
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,Q�WKLV�YHUVLRQ�WKH�FXW�RQ�WKH�ORRN�KDV�EHHQ�UHYHUVHG�VR�WKDW�ZH�VHH�WKH
REMHFW�RI�DWWHQWLRQ�EHIRUH�WKH�ORRN�

��$�TXHVWLRQ�FDQ�EH�UDLVHG�DQG�HODERUDWHG�RQ�LQ�D�VHULHV�RI�VKRWV�EHIRUH
EHLQJ�DQVZHUHG�LQ�D�VLQJOH�VKRW�RU�LQ�D�VHULHV�RI�VKRWV�

6HTXHQFH�&

7KH� TXHVWLRQ� LQ� WKHVH� VKRWV�� RI� FRXUVH�� LV� ZKR� LV� WKH� SHUVRQ� FRPLQJ
WKURXJK�WKH�GRRU�DQG�ZK\��7KH�SDUWLDO�DQVZHU� LV� WKDW� LW� LV�D�PDQ��DQG�LQ
IUDPH���ZH�VHH�WKDW�KH�KDV�RQH�ILQJHU�PLVVLQJ��,Q�IUDPH���ZH�OHDUQ�WKDW�KH
LV�WKHUH�WR�ILQG�WKH�JXQ�

�� 7KHUH� FDQ� EH� PRUH� WKDQ� RQH� TXHVWLRQ� UDLVHG� LQ� D� VKRW� RU� VKRWV�
&RQVHTXHQWO\��PRUH�WKDQ�RQH�DQVZHU�FDQ�EH�JLYHQ�LQ�D�VKRW�RU�VKRWV�

6HTXHQFH�'

,Q�IUDPH���WZR�TXHVWLRQV�DUH�UDLVHG��:KR�LV�FRPLQJ�WKURXJK�WKH�GRRU
DQG�ZKRVH�KDQG�HPHUJHV�IURP�EHKLQG�WKH�GRRU"�:KHQ�WKH�SHUVRQ�HQWHUV
WKH�URRP�LQ�IUDPH���ZH�UHFHLYH�D�SDUWLDO�DQVZHU��OHDUQLQJ�WKDW�WKH�SHUVRQ
LV�D�PDQ��%XW�IUDPH���DOVR�UDLVHV�WKH�TXHVWLRQ�RI� WKH�VLJQLILFDQFH�RI� WKH
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SRRO�RI�EODFN� LQN�RQ� WKH�IORRU�� ,Q� IUDPH��� WKH�PDQ�SXWV�KLV�KDQG�RQ� WKH
VKHHW� RI� SDSHU� RQ� WKH� WDEOH�� 7KLV� DQVZHUV� WKH� TXHVWLRQ� RI� WKH� PDQ
V
LGHQWLW\�VLQFH�ZH�QRZ�NQRZ�LW� LV� WKH�PDQ�ZLWK� WKH�PLVVLQJ�ILQJHU��EXW�D
QHZ� TXHVWLRQ� LV� UDLVHG�� :K\� KDV� SDUW� RI� WKH� OHWWHU� EHHQ� FDUHIXOO\
UHPRYHG"� )LQDOO\�� LQ� IUDPH� ��� ZH� OHDUQ� WKDW� WKH� JXQ� LV� RQ� WKH� IORRU�
+RZHYHU��D�QHZ�TXHVWLRQ�LV�UDLVHG��:KR�LV�WKH�ZRPDQ�VWDQGLQJ�RYHU�WKH
JXQ"
&RPSDUHG� ZLWK� WKH� SUHYLRXV� H[DPSOHV�� WKLV� ODVW� VHULHV� LQFOXGHV� IDU

PRUH�LQIRUPDWLRQ�LQ�WKH�VDPH�QXPEHU�RI�VKRWV��7KLV�LV�DQ�H[DJJHUDWLRQ�RI
4� DQG� $� SDWWHUQV�� EXW� WKH� VXEWOH� XVH� RI� WKHVH� VDPH� VWUDWHJLHV� ZDV
H[SORLWHG�E\�%HUJPDQ��.XURVDZD��'UH\HUDQG�PDQ\�RWKHU� ILOPPDNHUV� WR
VKDSH� SV\FKRORJLFDO� ILFWLRQ� DQG� LPSOLFDWH� WKH� YLHZHU� LQ� WKH� PRUDO
GLOHPPDV�WKH\�SUHVHQWHG�
,I� ZH� WU\� WR� LPDJLQH� D� JUDSKLF� UHSUHVHQWDWLRQ� RI� WKH� TXHVWLRQ� DQG

DQVZHU� UHODWLRQVKLSV� ZH� KDYH� EHHQ� ORRNLQJ� DW�� WKH� VKRWV� GR� QRW� DSSHDU
FRQQHFWHG� HQG�WR�HQG� DV� WKH� HGLWRU� DUUDQJHV� WKH� DFWXDO� ILOP� VWRFN�� EXW
UDWKHU�WKH\�UHVHPEOH�D�VHULHV�RI�RYHUODSSLQJ�SDQHOV²OLNH�D�GHFN�RI�FDUGV
WKDW� KDV� EHHQ� IDQQHG� RXW��)LJXUH� ���� RQ� SDJH� ���� VKRZV� WKH� QDUUDWLYH
UHODWLRQVKLS�EHWZHHQ�VKRWV� LQ�D� VHULHV��(DFK� LV� FRQQHFWHG� WR� WKH�QH[W�E\
VRPH� FDXVH� DQG� HIIHFW� UHODWLRQVKLS�� 6RPH� VKRWV� DUH� PRUH� SURPLQHQW
QDUUDWLYHO\� WKDQ� RWKHUV�� ZKLOH� VRPH� VKRWV� UHPDLQ� LQ� WKH� EDFNJURXQG
ZLWKRXW� DQVZHULQJ� TXHVWLRQV� RU� UDLVLQJ� QHZ� RQHV�� VLPSO\� VXSSRUWLQJ
H[LVWLQJ�LQIRUPDWLRQ�ZLWK�DGGLWLRQDO�GHWDLO�

7KH�/LPLWV�RI�&ODULW\
%HFDXVH� TXHVWLRQ� DQG� DQVZHU� VWRU\WHOOLQJ� WHFKQLTXHV� IUHTXHQWO\� UHODWH
LQIRUPDWLRQ�LQ�D�URXQGDERXW�ZD\��WKLV�LQGLUHFWQHVV�PD\�DSSHDU�FRQIXVLQJ
WR�WKH�XQLQLWLDWHG�ZKHQ�GHVFULEHG�LQ�D�VFUHHQSOD\��VKRW�OLVW�RU�VWRU\ERDUG�
6FUHHQZULWHUV��GLUHFWRUV�DQG�HGLWRUV�PD\�EH�HQFRXUDJHG�WR�DYRLG�XQXVXDO
4�DQG�$�SDWWHUQV�EHFDXVH�LW�LV�PLVWDNHQO\�EHOLHYHG�WKDW�WKH�UHVXOWV�ZLOO�EH
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FOHDUHU�WR�DQ�DXGLHQFH��$Q�H[DPSOH�RI�WKLV�LV�WKH�FODVVLF�HVWDEOLVKLQJ�VKRW
DW�WKH�RSHQLQJ�RI�D�VFHQH��)RU�LQVWDQFH��D�VFHQH�HQGV�DV�ZH�OHDUQ�WKDW�DQ
XQGHUVWXG\�LQ�D�SOD\�LV�RQ�KHU�ZD\�WR�WKH�WKHDWHU�WR�UHSODFH�WKH�DLOLQJ�OHDG�
,Q� WKH� RSHQLQJ� VKRW� RI� WKH� QH[W� VFHQH�ZH� VHH� WKH� WKHDWHU�� 7KLV� IDPLOLDU
SDWWHUQ�PHUHO\�VKRZV�XV�ZKDW�ZH�DOUHDG\�H[SHFW�DQG�GRHV� OLWWOH� WR� UDLVH
H[SHFWDWLRQV� RU� FRQWULEXWH� WR� QDUUDWLYH� PRWLRQ�� ,I�� KRZHYHU�� WKH
LQWURGXFWLRQ� RI� WKH� WKHDWHU� LV� FRPSRVHG� RI� VHSDUDWH� VKRWV� WKDW� UDLVH
TXHVWLRQV��WKHQ�WKH�YLHZHU�LV�HQJDJHG�LQ�FRQQHFWLQJ�WKHVH�SLHFHV�WR�IRUP�D
PHDQLQJIXO� VWDWHPHQW�� &RQVLGHU� WKLV� VHTXHQFH� RI� VKRWV� DV� D� ZD\� RI
LQWURGXFLQJ�WKH�WKHDWHU�ORFDWLRQ�

7KLV�LV�D�VWRU\WHOOLQJ�DOWHUQDWLYH�WR�DQ�HVWDEOLVKLQJ�VKRW�VKRZLQJ�WKH�IURQW
RI�D�WKHDWHU�ZLWK�D�EDQQHU�DFURVV�WKH�OREE\�GRRUV�ZLWK�WKH�ZRUG�³FORVHG´
SULQWHG�DFURVV�LW�LQ�ELJ�OHWWHUV��%RWK�YHUVLRQV�DUH�IDPLOLDU�VWUDWHJLHV��DQG
WKH� OHVVRQ� LV� QRW� WKH� VSHFLILF� VROXWLRQ�� EXW� WKH� RYHUDOO� QRWLRQ� WKDW
VWRU\WHOOLQJ�VKRXOG�HQJDJH�WKH�YLHZHU�DW�HYHU\�SRLQW�
$V�QDUUDWLYH�HGLWLQJ�SDWWHUQV�EHFRPH�PRUH�FRPSOH[�DQG�V\QFRSDWHG��LW

LV� LQFUHDVLQJO\� GLIILFXOW� WR� H[HFXWH� WKHP�ZLWKRXW� FRQVLGHUDEOH� SODQQLQJ�
$V� ZH� KDYH� VHHQ�� FKDOOHQJLQJ� SDWWHUQV� RIWHQ� PHDQ� WKDW� TXHVWLRQV� DQG
DQVZHUV�RYHUODS�IURP�VKRW�WR�VKRW��7KLV�SUHFLVH�LQWHUUHODWLRQVKLS�EHWZHHQ
VKRWV� WHQGV� WR� OLPLW� WKH�FXWWLQJ�RSWLRQV� WR�D�FDUHIXOO\�GHVLJQHG�SODQ��2Q
WKH�RWKHU�KDQG��WKH�FXWWLQJ�RSWLRQV�WKDW�DUH�HOLPLQDWHG�DUH�QHDUO\�DOZD\V
VWRFN�VROXWLRQV��,Q�D�VHQVH��EXVLQHVV�DV�XVXDO�HGLWLQJ�VWUDWHJLHV�DUH�HDVLO\
LQWHUFKDQJHDEOH�SUHFLVHO\�EHFDXVH�WKH\�ODFN�WKH�FRQQHFWLYH�UHODWLRQVKLSV
RI�FRPSOH[�TXHVWLRQ�DQG�DQVZHU�VWUDWHJLHV��7KLV�EULQJV�XV�WR�WKH�VXEMHFW
RI�FRYHUDJH�RI�DFWLRQ�

&DPHUD�&XWWLQJ�YV��&RYHUDJH
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7KHRUHWLFDOO\�� D� IXOO\� GHYHORSHG� VWRU\ERDUG� FDQ� VKRZ� D� GLUHFWRU� DOO� WKH
VKRWV�KH�QHHGV�IRU�D�VFHQH��,I�WKH�GLUHFWRU�DQG�FLQHPDWRJUDSKHU�VKRRW�WKH
ERDUGV�H[DFWO\�DV� WKH\�DSSHDU�RQ�SDSHU�HYHQ� WKH� OHQJWKV�RI�VKRWV�FDQ�EH
HVWLPDWHG��/DWHU��WKH�HGLWRU�RQO\�KDV�WR�WULP�VKRWV�KHUH�DQG�WKHUH�WR�PDNH
WKHP�DOO�ILW�QHDWO\�WRJHWKHU��7KLV�PHWKRG�RI�VKRRWLQJ�LV�FDOOHG�FXWWLQJ�LQ
WKH� FDPHUD� DQG�SUHVXSSRVHV� D� SHUIHFW� VFULSW�� SHUIHFW� VWRU\ERDUG� DQG� WKH
SHUIHFW� H[HFXWLRQ� RI� HDFK� VKRW�� 2SWLPLVP� PD\� EH� D� YLUWXH�� EXW� WR
GLVUHJDUG�WKH�WKLQJV�WKDW�FDQ�JR�ZURQJ�LQ�ILOPPDNLQJ²DQG�WKH\�DUH�PDQ\
²LV� IRROKDUG\�� &XWWLQJ� LQ� WKH� FDPHUD� LV� OLNH� ZRUNLQJ� RQ� D� KLJK� ZLUH
ZLWKRXW�D�QHW�
7KH� DOWHUQDWLYH� YLHZ� VXSSRVHV� WKDW� SHUIHFWLRQ� LV� XQREWDLQDEOH� DQG�

WKHUHIRUH�� QRW� ZRUWK� SXUVXLQJ� LQ� WKH� ILUVW� SODFH�� 'LUHFWRUV� ZKR� EHOLHYH
WKLV��DQG�ZKR�DUH�XQVXUH�RI�KRZ�WR�YLVXDOL]H��VKRRW�VHTXHQFHV�E\�UHVRUWLQJ
WR�D�SURJUDPPHG� IRUPXOD�RI� FDPHUD� VHWXSV��7KLV� V\VWHP��XVXDOO\�EDVHG
RQ� WKH� WULDQJOH� V\VWHP� RI� FDPHUD� SODFHPHQW�� LV� FDOOHG� FRYHUDJH� DQG
HPSOR\V� VHYHUDO� FDPHUD� VHWXSV� IRU� HYHU\� DFWLRQ�� HQVXULQJ� WKDW� D� ORJLFDO
VHTXHQFH�FDQ�EH�FXW�WRJHWKHU�LQ�WKH�HGLWLQJ�SURFHVV��$�IRUPXODLF�VHOHFWLRQ
RI� ZLGH�� PHGLXP� DQG� FORVH�XS� VKRWV� LV� XVXDOO\� VXIILFLHQW� IRU� D� EDVLF
UHQGLWLRQ�RI�DQ\�VFHQH�DQG�SODFHV�D�JUHDW�GHDO�RI�HPSKDVLV�RQ�WKH�HGLWRU
V
FRQWULEXWLRQ��:KLOH�FRYHUDJH�LV�DQ�H[WUHPHO\�VDIH�ZD\�WR�VKRRW��LW�LV�DOVR
XQLQVSLUHG��EHFDXVH�YLVXDO�VWUDWHJLHV�GHVLJQHG�IRU�WKH�VSHFLILF�QHHGV�RI�D
VFHQH� DUH� GLVFRXUDJHG� XQOHVV� DOO� WKH� FRYHUDJH� VKRWV� KDYH� EHHQ� REWDLQHG
ILUVW��8QIRUWXQDWHO\�� WKHUH�LV�RIWHQ�RQO\�HQRXJK�WLPH�ZLWKLQ�WKH�VKRRWLQJ
VFKHGXOH� IRU� WKH� FRYHUDJH� ZLWK� WKH� UHVXOW� WKDW� PDQ\� LQWHUHVWLQJ� YLVXDO
DSSURDFKHV�DUH�QHYHU�DWWHPSWHG�
(DFK� PHWKRG�� FDPHUD� FXWWLQJ� DQG� FRYHUDJH�� KDV� DGYDQWDJHV� DQG

GLVDGYDQWDJHV�DQG� LV� UDUHO\�XVHG�H[FOXVLYHO\� LQ� IHDWXUH� ILOPPDNLQJ��)RU
WKLV�UHDVRQ��³JHWWLQJ�FRYHUDJH´�FDQ�UHIHU�QRW�RQO\�WR�D�V\VWHP�RI�FDPHUD
SODFHPHQW� EXW� DOVR� WR� VKRRWLQJ� H[WUD� EDFNXS� VKRWV� �LQ� DGGLWLRQ� WR� WKRVH
VWRU\ERDUGHG�� LI� WLPH� SHUPLWV� RU� LI� WKH� GLUHFWRU� KDV� JDPEOHG� RQ� DQ
XQXVXDO� DSSURDFK� WR� D� VFHQH�� 2QFH� D� VHW� LV� OLW� DQG� EORFNHG� DQG� WKH
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HVVHQWLDO� VKRWV� QHHGHG� WR� FRQYH\� WKH� VWRU\�KDYH�EHHQ�SKRWRJUDSKHG�� WKH
DWWLWXGH�RI�GLUHFWRU�DQG�FLQHPDWRJUDSKHU�LV�JHQHUDOO\�³:H
UH�KHUH��VR�ZH
PLJKW�DV�ZHOO�JHW� VRPH�EDFNXS�VKRWV� MXVW� LQ�FDVH�´�$Q\� ILOPPDNHU�ZLOO
NQRZ� KRZ� SUDFWLFDO� WKLV� LV��VLQFH� PRYLQJ� WKH� FDPHUD� WR� SLFNXS� H[WUD
DQJOHV�FDQ�EH�GRQH�IDLUO\�UDSLGO\�LQ�FRPSDULVRQ�ZLWK�WKH�WLPH�LW�WDNHV�WR
OLJKW�D�VHW�DQG�EORFN�D�VFHQH��2QFH�WKH�WHFKQLFDO�DQG�GUDPDWLF�QHHGV�RI�D
VFHQH�DUH�VHW��GLUHFWRUV�DUH�RIWHQ�WHPSWHG�WR�JHW�DV�PDQ\�VKRWV�DV�SRVVLEOH
EHIRUH�WHDULQJ�GRZQ�OLJKWV�DQG�PRYLQJ�RQ�WR�WKH�QH[W�VFHQH��%HVLGHV��ILOP
VWRFN� LV� UHODWLYHO\� LQH[SHQVLYH� FRPSDUHG�ZLWK� WKH� WRWDO� SURGXFWLRQ� FRVW
IRU� D� IXOO� GD\
V� VKRRWLQJ�� (YHQ� ZKHQ� XVLQJ� D� VWRU\ERDUG�� WKH� VDPH
DWWLWXGHV�DUH�DW�ZRUN��DQG�MXVW�KRZ�PDQ\�H[WUD�VKRWV�DUH�ILOPHG�GHSHQGV
RQ�WKH�FRQILGHQFH�DQG�H[SHULHQFH�RI�WKH�GLUHFWRU��$QG�ILQDOO\�WKHUH�LV�WKH
HQWKXVLDVP�IDFWRU��0DQ\�GLUHFWRUV�MXVW�OLNH�WR�WDNH�SLFWXUHV��(YHQ�DIWHU�DOO
WKH�QHFHVVDU\�VKRWV�DUH� LQ� WKH�FDQ�� LI� WKH�ZHDWKHU� LV�ULJKW�RU� WKH� OLJKWLQJ
DQG�VHW�DUH�JUHDW��LW�FDQ�EH�YHU\�KDUG�WR�FDOO�LW�D�ZUDS�
2QH�RI�WKH�PRUH�XVHIXO�DVSHFWV�RI�FRYHUDJH�LV�WKDW�DFWLRQ�LV�SOD\HG�RXW

LQ� IXOO� IRU�PRVW� VHWXSV� HYHQ� LI� WKH� GLUHFWRU� H[SHFWV� WR� XVH� RQO\� D� VPDOO
SRUWLRQ�RI�D�SDUWLFXODU� WDNH��7KLV� LV�PRVW�XVHIXO�ZKHQ� ILOPLQJ�GLDORJXH�
)RU� LQVWDQFH�� D� VFHQH� FRQVLVWLQJ� RI� D� IDWKHU� VSHDNLQJ� WR� KLV� FKLOGUHQ� LV
VWRU\ERDUGHG�VR�WKDW�WKH�IDWKHU�GRHV�DOO�WKH�WDONLQJ��,Q�WKH�VWRU\ERDUGV�WKH
IDWKHU�LV�SLFWXUHG�LQ�D�WKUHH�VKRW�WKDW�GROOLHV�SDVW�WKH�NLGV�DQG�HQGV�XS�LQ
FORVH�XS� RQ� 'DG�� 7KH� HQWLUH� VFHQH� LV� SOD\HG� LQ� RQH� ORQJ� WDNH�� 7KRXJK
HYHU\RQH�RQ�WKH�FUHDWLYH�WHDP�PLJKW�DJUHH�WKDW�WKLV�LV�WKH�ZD\�WKH�VFHQH
VKRXOG�EH�SKRWRJUDSKHG��LW�ZRXOG�EH�XQZLVH�WR�UHO\�RQ�WKLV�RQH�VKRW�DQG
QRW�JHW�UHDFWLRQ�VKRWV�RI�WKH�FKLOGUHQ�DW�WKH�VDPH�WLPH��7KH�GLUHFWRU�ZRXOG
WKHQ� EH� FRYHUHG� LQ� FDVH� WKHUH� LV� D� SUREOHP�ZLWK� WKH� WUDFNLQJ� VKRW� WKDW
GRHVQ
W�EHFRPH�FOHDU�XQWLO�WKH�ILOP�LV�VHHQ�LQ�GDLOLHV�
1RZ�OHW
V�VXSSRVH�WKDW�LQVWHDG�RI�XVLQJ�WKH�ORQJ�GROO\�VKRW�LQGLFDWHG�LQ

WKH� VWRU\ERDUG�� WKH� GLUHFWRU� HOHFWV� WR� XVH� FDPHUD� FRYHUDJH� LQVWHDG�� +H
ZRXOG�SUREDEO\�VKRRW�D�PHGLXP�VKRW�DQG�FORVH�XS�RI� WKH�IDWKHU�DQG� WKH
VDPH�VHWXSV�RI�WKH�NLGV��7KDW�ZRXOG�EH�VL[�VKRWV��+H�ZRXOG�SUREDEO\�DOVR
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VKRRW�D�WKUHH�VKRW�276�RI�WKH�NLGV�DQG�D�UHYHUVH�276�RI�'DG��7KDW�ZRXOG
EH�D�WRWDO�RI�HLJKW�VHWXSV��7KH�DPRXQW�RI�WLPH�LW�ZRXOG�WDNH�WR�OLJKW�DQG
SKRWRJUDSK� DOO� WKHVH� VKRWV� FRXOG� HDVLO\�PHDQ� WKDW� WKH� GROO\� VKRW�ZRXOG
KDYH�WR�EH�VDFULILFHG��7KDW� LV� WKH�SUDFWLFDO�FKRLFH�EHWZHHQ�FRYHUDJH�DQG
FDPHUD�FXWWLQJ�
,W�VKRXOG�EH�FOHDU�IURP�WKLV�H[DPSOH�WKDW�WKH�EDODQFH�EHWZHHQ�WKH�WZR

PHWKRGV� GHSHQGV� RQ� WKH� VLWXDWLRQ�� 6RPH� VFHQHV� DUH� REYLRXVO\� HDVLHU� WR
ILOP� WKDQ� RWKHUV� IRU� GUDPDWLF� RU� WHFKQLFDO� UHDVRQV�� 6RPHWLPHV� LW
V
SRVVLEOH�WR�JHW�FRQVLGHUDEOH�FRYHUDJH�DQG�FRPSOH[�GROO\�PRYHV�RU�RWKHU
WLPH�FRQVXPLQJ�VHWXSV��%H�DVVXUHG��KRZHYHU��WKDW�PDQ\�RI�WKH�VKRWV�ZLOO
QRW� EH� XVHG� LQ� WKH� HGLWHG� YHUVLRQ�� 3DUW� RI� OHDUQLQJ� \RXU� FUDIW� DV� D
YLVXDOL]HU� LV� KDYLQJ� D� JRRG� VHQVH� RI�ZKDW�ZLOO�ZRUN� EHIRUH� WKH� FDPHUD
UROOV��$OO� GLUHFWRUV� OHDYH� D� PDUJLQ� IRU� HUURU� DQG� FRYHU� WKHPVHOYHV�� EXW
NQRZLQJ�ZKDW�ZRUNV�LQ�DGYDQFH�WUDQVODWHV�LQWR�D�KLJK�DYHUDJH�RI�XVDEOH
VKRWV��7KH�SD\RII� LV�QRW� WKH�PRQH\�VDYHG�E\� VKRRWLQJ� IHZHU� VHWXSV��EXW
WKH�H[WUD�WLPH�WKDW�FDQ�EH�XVHG�WR�WDNH�JUHDWHU�DUWLVWLF�FKDQFHV�ZLWK�PRUH
DPELWLRXV�VWDJLQJ��VKRWV�DQG�SHUIRUPDQFHV�

&RPSRVLQJ�$FWLRQ�IRU�(GLWLQJ
6R� IDU� WKLV� FKDSWHU� KDV� IRFXVHG� RQ� HGLWLQJ� IRU� WKH� YLVXDOL]HU�� VWUHVVLQJ
VWRU\WHOOLQJ�DQG�QDUUDWLYH�PRWLRQ��$�IXOO�GLVFXVVLRQ�RI�HGLWLQJ�WHFKQLTXHV
IRU� WKH� ILOP� HGLWRU� DV�ZHOO� DV� HGLWLQJ� URRP� SURFHGXUHV� FDQ� EH� IRXQG� LQ
VHYHUDO�H[FHOOHQW�ERRNV�OLVWHG�LQ�WKH�UHFRPPHQGHG�UHDGLQJ�VHFWLRQ�LQ�WKH
EDFN� RI� WKLV� ERRN��+RZHYHU�� D� EULHI� RYHUYLHZ� RI� WKHVH� WHFKQLTXHV� LV� RI
YDOXH�WR�DQ\�ILOPPDNHU�YLVXDOL]LQJ�D�VHTXHQFH�

&XWWLQJ�2Q�0RYHPHQW
$V�PHQWLRQHG�DW�WKH�EHJLQQLQJ�RI�WKH�FKDSWHU��HGLW�SRLQWV�DUH�³SODFHG´�LQ
WKH� VKRW� RU� DW� OHDVW� DQWLFLSDWHG� E\� WKH� GLUHFWRU� LQ� WKH� VWDJLQJ� RI� DFWLRQ�
7KHUH� DUH� WKUHH� ZD\V� LQ� ZKLFK� DQ� HGLW� FDQ� EH� PDGH� WR� SUHVHUYH� WKH
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FRQWLQXLW\� RI� DFWLRQ� ZKHQ� WZR� RU� PRUH� YLHZV� RI� D� VXEMHFW� DUH� EHLQJ
FRPELQHG��6XSSRVH�ZH�KDYH�D�VKRW�RI�D�ER\�UXQQLQJ�DFURVV�WKH�IURQW�ODZQ
RI� KLV� KRPH� DQG� MXPSLQJ� RYHU� D� KHGJH� RQWR� WKH� VLGHZDON�� DV� VKRZQ� LQ
)LJXUH� ����� 7KH� ILUVW� VKRW� UXQV� WKH� HQWLUH� OHQJWK� RI� WKH� DFWLRQ��1RZ�ZH
GHFLGH�WR�FXW� WR�D�QHZ�DQJOH�VRPHZKHUH�LQWR�WKH�ILUVW�VKRW��+HUH�DUH�WKH
WKUHH�RSWLRQV�����:H�FDQ�FXW� WR� WKH�QHZ�VKRW�DW� WKH�SRLQW�ZKHUH� WKH�ER\
UHDFKHV� WKH� KHGJH� DQG� EHJLQV� WR� MXPS�� ���:H� FDQ� FXW� WR� WKH� QHZ� VKRW
ZKLOH�WKH�ER\�LV�LQ�PLGMXPS�����:H�FDQ�FXW�WR�WKH�QHZ�VKRW�DIWHU�KH�ODQGV
RQ�WKH�JURXQG�

)LJXUH������&XWWLQJ�UDQJHV�IDU�DFWLRQ�

7KHVH� DUH� DOO� DFFHSWDEOH� HGLW� SRLQWV�� EXW� WKH� FRPPRQ� SUDFWLFH� LQ� WKH
FRQWLQXLW\� VW\OH� ZRXOG� ORFDWH� WKH� FXW� VRPHZKHUH� LQWR� WKH� DFWLRQ� UDWKHU
WKDQ�EHIRUH�RU�DIWHU�WKH�ER\�KDV�OHIW�WKH�JURXQG��7KLV�WHQGV�WR�KLGH�WKH�FXW
DQG�PDNH�WKH�WUDQVLWLRQ�WR�D�QHZ�VKRW�LQYLVLEOH��7KH�H[DFW�SRLQW�RI�WKH�FXW
LV�GHSHQGHQW�RQ�WKH�VXEMHFW�DQG�WKH�HGLWRU
V�VHQVH�RI�PRYHPHQW�
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&XWWLQJ� RQ� WKH� DFWLRQ� LV� IRXQG� LQ� YLUWXDOO\� DOO� W\SHV� RI� VHTXHQFHV
ZKHWKHU� WKH� VXEMHFW� RI� WKH� VKRW� LV� OLIWLQJ� D� GULQN� WR� KLV� RU� KHU� OLSV� RU
PHUHO\�WXUQLQJ�KLV�KHDG�RU�PRYLQJ�KLV�H\HV��)LOPPDNHUV�PLQGIXO�RI�WKLV
HVVHQWLDO�HGLWLQJ� VWUDWHJ\� ZLOO� VWDJH� DFWLRQ� VR� WKDW� LW� ZLOO� RYHUODS� DQ
DQWLFLSDWHG�HGLW�SRLQW�EHWZHHQ�FDPHUD�DQJOHV�

([LWV�DQG�(QWUDQFHV
:KHQ� WKH� VXEMHFW� RI� D� VKRW�PRYHV� LQWR�RU� RXW� RI� D� IUDPH� LW� LV� FRPPRQ
SUDFWLFH� WR� PDNH� WKH� FXW� ZKLOH� WKH� VXEMHFW� LV� VWLOO� SDUWLDOO\� ZLWKLQ� WKH
IUDPH��)LJXUH�����VKRZV� WKH�SRVLWLRQ�RI�D�VXEMHFW� LQ�DQ�RXWJRLQJ�DQG�DQ
LQFRPLQJ� VKRW��7KH� HIIHFW� RQVFUHHQ� LV� WR�PDNH� WKH� FXW� VPRRWKHU� DQG� WR
VSHHG�XS�WKH�IORZ�RI�DFWLRQ�

)LJXUH����

&OHDULQJ�WKH�)UDPH
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)LJXUH����

7KLV� LV� DQ� DOWHUQDWLYH� VWUDWHJ\� WR� FXWWLQJ� RQ� PRYHPHQW� ZKHQ� MRLQLQJ
GLIIHUHQW�DQJOHV�RI�WKH�VDPH�VXEMHFW��,QVWHDG�RI�FXWWLQJ�ZKLOH�WKH�VXEMHFW
LV�ZLWKLQ�WKH�IUDPH��WKH�VXEMHFW�LV�DOORZHG�WR�H[LW�WKH�IUDPH�EHIRUH�WKH�FXW
WR� D� QHZ� VKRW� LV� PDGH�� ,W� LV� FXVWRPDU\� LQ� WKLV� VWUDWHJ\� WR� KROG� RQ� WKH
HPSW\� IUDPH� RI� WKH� RXWJRLQJ� VKRW� IRU� D� PRPHQW��)LJXUH� ���� VKRZV� DQ
H[DPSOH� RI� WKLV� VWUDWHJ\�� ,Q� WKH� RXWJRLQJ� VKRW� ELUGV� IO\� LQWR� WKH� IUDPH�
ZKLFK� JLYHV� XV� DFWLRQ� WR� YLHZ� ZKLOH� KROGLQJ� WKH� FOHDU� IUDPH� IRU� D
PLQLPXP�RI�����VHFRQGV�DW� WKH�HQG�RI� WKH�VKRW� �LQ�RXU�GLDJUDP�WKH� ODVW
IUDPH�LV�V\PEROLF�RI�ZKDW�ZRXOG�EH����RU�PRUH�DFWXDO�ILOP�IUDPHV��
7KHUH�DUH�VHYHUDO�RSWLRQV�IRU�FXWWLQJ�WR�WKH�LQFRPLQJ�VKRW�DIWHU�FOHDULQJ

WKH�IUDPH��GHSHQGLQJ�RQ�KRZ�ORQJ�WKH�FOHDU�IUDPH�LV�KHOG�LQ�WKH�RXWJRLQJ
VKRW��2QH�RSWLRQ�LV�IRU�WKH�LQFRPLQJ�VKRW��$��WR�RSHQ�ZLWKRXW�WKH�VXEMHFW
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LQ�WKH�IUDPH��7KLV�RSHQLQJ�FDQ�YDU\�LQ�OHQJWK�GHSHQGLQJ�RQ�WKH�DFWLRQ�LQ
WKH�VKRW�EHIRUH�WKH�PDLQ�VXEMHFW�DUULYHV��,I�ZH�RSHQ�RQ�D�EXV\�SDUN�RU�D
WULFNOLQJ� VWUHDP� LQ� WKH� ZRRGV� WKH� RSHQLQJ� VHUYHV� WKH� SXUSRVH� RI� DQ
HVWDEOLVKLQJ�VKRW�DQG�FRXOG�EH�KHOG�IRU�VHYHUDO�VHFRQGV��$�VHFRQG�RSWLRQ
LV�IRU�WKH�LQFRPLQJ�VKRW��%��WR�RSHQ�ZLWK�WKH�VXEMHFW�DOUHDG\�LQ�WKH�IUDPH�
7KLV�LV�QRW�D�FRPPRQ�SUDFWLFH�LQ�WKH�FRQWLQXLW\�VW\OH�VLQFH�LW�LV�VRPHZKDW
DEUXSW��$� WKLUG� DOWHUQDWLYH� ZRXOG� EH� WR� FXW� RQ� WKH� VXEMHFW� SDUWLDOO\� LQ
IUDPH��DV�VKRZQ�LQ�WKH�SUHYLRXV�ILJXUH�������
&OHDULQJ�WKH�IUDPH�FDQ�EH�ORRNHG�DW�LQ�WZR�ZD\V��)LUVW��LW�LV�D�PHWKRG

IRU� MRLQLQJ� VKRWV� RI� WKH� VDPH� VXEMHFW� LQ� GLIIHUHQW� EDFNJURXQGV�� ,Q� WKLV
FDVH� LW� VHUYHV� D� IXQFWLRQ� VLPLODU� WR� WKDW� RI� WKH� GLVVROYH� DQG� LQGLFDWHV� D
SDVVDJH�RI�WLPH��7KH�VHFRQG�XVH�IRU�FOHDULQJ�WKH�IUDPH�LV�DV�D�VXEVWLWXWH
IRU�WKH�FXW�RQ�DFWLRQ�VR�WKDW�DQ�LQJRLQJ�VKRW�DQG�RXWJRLQJ�VKRW�UHSUHVHQW
FRQWLQXRXV� WLPH�� ,Q�JHQHUDO�� FOHDULQJ� WKH� IUDPH� LV� DQ� HDV\� RXW� IRU
GLUHFWRUV� ZKR� DUH� WLPLG� DERXW� SUHVHUYLQJ� FRQWLQXLW\�� VLQFH� LW� LV� DOPRVW
LPSRVVLEOH�WR�PDNH�D�FRQWLQXLW\�PLVWDNH�ZLWK�WKLV�WHFKQLTXH��,Q�IDFW��LW�LV
VXFK�D�IOH[LEOH�FXW� WKDW� LW�FDQ�EH�XVHG� WR� MRLQ�VKRWV�RQ�RSSRVLWH�VLGHV�RI
WKH�OLQH�RI�DFWLRQ�
2QH� ODVW� VWUDWHJ\� LV� VKRZQ� LQ�)LJXUH������ ,Q� WKLV�YHUVLRQ� WKH�RXWJRLQJ

VKRW� HQGV�ZLWK� WKH� VXEMHFW� FOHDUO\�ZLWKLQ� WKH� IUDPH��7KH� LQFRPLQJ� VKRW
EHJLQV�EHIRUH�WKH�VXEMHFW�DSSHDUV�DQG�KROGV�RQ�D�FOHDU�IUDPH�IRU�DW�OHDVW�D
VHFRQG�EHIRUH�WKH�VXEMHFW�HQWHUV��DJDLQ�WKH�FOHDU�IUDPH�LQ�WKH�GLDJUDP�LV
V\PEROLF�RI�PDQ\�PRUH�FOHDU�IUDPHV��

(GLWLQJ�DQG�9LVXDOL]DWLRQ
2QH� RI� WKH� YDOXHV� RI� NQRZLQJ� FRQYHQWLRQDO� HGLWLQJ� SUDFWLFHV� LV� WKDW� LW
JLYHV�WKH�ILOPPDNHU�D�SRLQW�RI�GHSDUWXUH�ZKHQ�KH�LV�YLVXDOL]LQJ��6WDJLQJ�
LQ�SDUWLFXODU�� LV�PDGH�HDVLHU�E\�DQ�DZDUHQHVV�RI� WKH� W\SHV�RI�PRYHPHQW
WKDW�SURYLGH�RSSRUWXQLWLHV�IRU�FXWWLQJ��,Q�DQ\�JLYHQ�VFHQH��WKH�ILOPPDNHU
ZLOO�YLVXDOL]H�KRZ�ORQJ�FHUWDLQ�DFWLRQV�VKRXOG�EH�YLHZHG�EHIRUH�PRYLQJ
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WR�DQRWKHU�VKRW��+H�ZLOO�WKHQ�WU\�WR�SODQ�DFWLRQ�DW�WKDW�SRLQW�VR�WKDW�HGLWLQJ
LV�PRWLYDWHG�YLVXDOO\�
7KLV�PD\� VRXQG� IDU�PRUH�PHFKDQLFDO� WKDQ� LW� UHDOO\� LV�� ,I� WKHVH� UXOHV

VRXQG�RYHUO\�UHVWULFWLYH�LW�VKRXOG�EH�UHPHPEHUHG�WKDW�WKH\�FDQ�EH�EURNHQ
DW�DQ\�WLPH�LQ�IDYRU�RI�D�EHWWHU�LGHD��7KH�YDOXH�RI�XQGHUVWDQGLQJ�HGLWLQJ
SUDFWLFHV� LV� WKDW� LW� HQDEOHV� WKH� GLUHFWRU� WR� YLVXDOL]H� DQ� RYHUYLHZ� RI
UHTXLUHG�FDPHUD�VHWXSV� IRU�DQ�HQWLUH� VHTXHQFH��DOORZLQJ�KLP� WR� WXUQ�KLV
DWWHQWLRQ�WR�WKH�GUDPDWLF�QHHGV�RI�WKH�VFHQH�

)LJXUH����
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3DUW�,,,
7KH�:RUNVKRS

���



��7+(�%$6,&6�$33/,('

6KRW�)ORZ
6KRW�IORZ�LV�WKH�QDPH�JLYHQ�WR�WKH�NLQHWLF�HIIHFW�RI�D�VHTXHQFH�RI�VKRWV�
7KLV�LV�DQ�DSW�GHVFULSWLRQ�VLQFH�LW�HYRNHV�WKH�LPDJH�RI�D�ULYHU��ZKLFK�FDQ
EH�WXUEXOHQW��WUDQTXLO�RU�ZLQGLQJ�DQG�FDQ�HYHQ�WXUQ�EDFN�DJDLQVW�LWVHOI�LQ
PLG�FRXUVH��$�VHTXHQFH�RI�VKRWV�LV�RIWHQ�FRPSULVHG�RI�FRPSOH[�UK\WKPLF
DQG� G\QDPLF� FRQWLQXLW\� UHODWLRQVKLSV� WKDW�� OLNH� D� ULYHU�� PHUJH� LQWR� D
VLQJOH�� XQLILHG� VWUXFWXUH�� %XW� QR� PDWWHU� KRZ� LQWULFDWH� WKH� UHODWLRQVKLSV
EHWZHHQ� WKH� VKRWV�� WKHUH� DUH� WZR� VHTXHQWLDO� LQJUHGLHQWV� WKDW� DUH
IXQGDPHQWDO�WR�RXU�XQGHUVWDQGLQJ�RI�YLVXDOL]DWLRQ��VKRW�VL]H�DQG�FDPHUD
DQJOH�� 7KHUH� DUH� DOVR� PDQ\� RWKHU� FRPSRVLWLRQDO� HOHPHQWV� IDPLOLDU� WR
DUWLVWV� IURP�SKRWRJUDSK\�DQG�SDLQWLQJ� WKDW�FRQWULEXWH� WR�D�VHTXHQFH��EXW
FDPHUD� DQJOH� DQG� VKRW� VL]H� DUH� WKH� GRPLQDQW� SK\VLFDO� FKDQJHV� WKDW
GHWHUPLQH�VKRW�IORZ��,Q�WKLV�FKDSWHU�ZH�ZLOO�FRQFHQWUDWH�RQ�VKRW�VL]H�
7KH�EDVLF� UHODWLRQVKLS�EHWZHHQ�ZLGH��PHGLXP�DQG�FORVH�XS�VKRWV�DQG

DQJOH�RI�YLHZ�EHFRPHV�FOHDU�LI�ZH�FRQVWUXFW�D�VHTXHQFH�WKDW�HVWDEOLVKHV�D
VXEMHFW�ZLWKLQ�D�ORFDWLRQ��%\�NHHSLQJ�RXU�H[DPSOH�VLPSOH�ZH�ZLOO�EH�DEOH
WR� FRQFHQWUDWH� RQ� WKH� JUDSKLF� GHVLJQ� RI� WKH� IUDPH�� 7KH� SXUSRVH� RI� WKLV
ILUVW�H[HUFLVH�LV�WR�LQFUHDVH�RXU�DZDUHQHVV�RI�WKH�UDQJH�RI�NLQHWLF�TXDOLWLHV
WKDW�FDQ�EH�SURGXFHG�ZLWK�D�IHZ�VLPSOH�VKRWV�
%HIRUH� JHWWLQJ� VWDUWHG� OHW
V� HVWDEOLVK� VWDQGDUG� VKRW� GHVFULSWLRQV� DQG

WKHLU� DEEUHYLDWLRQV�� 7KHVH� ZLOO� EH� XVHG� WKURXJKRXW� WKH� ERRN� IURP� WKLV
SRLQW�RQ�
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(VWDEOLVKLQJ�D�/RFDWLRQ�%\�9DU\LQJ�6KRW�6L]H
$V�EDVLF�DV�WKH�FKDQJH�LQ�VKRW�VL]H�LV� WR�WKH�FRQWLQXLW\�VW\OH�� LW� LV�UDUHO\
VWXGLHG�LQ�GHSWK�E\�ILOPPDNHUV��7HVWLQJ�\RXU�DELOLW\�WR�MXGJH�WKH�HIIHFW�RI
JUDSKLF�YDULDWLRQ�LQ�D�VHTXHQFH�ZLOO�KHOS�\RX�WR�VKDUSHQ�\RXU�SHUFHSWLRQ
RI�PRRG��SRLQW�RI�YLHZ��UK\WKP��WHPSR��HPRWLRQDO�GLVWDQFH�DQG�GUDPDWLF
LQWHQW�LQ�QDUUDWLYH�VLWXDWLRQV�
,Q�WKH�IROORZLQJ�VHULHV�RI�SKRWRERDUGV�ZH�ZLOO�HVWDEOLVK�WKH�ORFDWLRQ�RI

D�KRXVH�WR�H[DPLQH�WKH�FRQVHTXHQFHV�RI�VKRW�VL]H��7KHUH�DUH� WKUHH�EDVLF
FRQWLQXLW\� VWUDWHJLHV� WKDW� DUH� SRVVLEOH� WR� GHVFULEH� WKH� ORFDWLRQ�� 7KH
FDPHUD�FDQ�PRYH�WRZDUGV�WKH�KRXVH�EHJLQQLQJ�LQ�ZLGH�VKRW�� WKH�FDPHUD
FDQ�PRYH�RXW� IURP�D�FORVH�XS�RI�VRPH�GHWDLO�RI� WKH�KRXVH� WR� UHYHDO� WKH
IXOO� ORFDWLRQ�� RU� WKH� FDPHUD� FDQ� FUHDWH� D� VHQVH� RI� WKH�ZKROH� E\� XVLQJ� D
VHULHV�RI�FORVH�XSV�

9(56,21�21(
,Q� WKH� ILUVW� SDLU� RI� VHTXHQFHV�� IUDPHV� ���� DQG� �����ZH� FDQ� FRPSDUH� WKH
JUDSKLF� UHODWLRQVKLS� EHWZHHQ� VKRWV� ZKHQ� ZH� YDU\� WKH� VFDOH�� (DFK
VHTXHQFH�FUHDWHV�PRYHPHQW��DQG�\RX�VKRXOG�EH�DZDUH�RI�WKH�YDULDWLRQ�LQ
YHORFLW\�DQG�DFFHOHUDWLRQ�LQ�HDFK�YHUVLRQ��)UDPHV������IRU�LQVWDQFH��VKRZ
OLPLWHG�FKDQJH�EHWZHHQ�IUDPHV���DQG���XQWLO�WKH�KRXVH�MXPSV�IRUZDUG�LQ
IUDPH����7KH�VHFRQG�VHTXHQFH�LV�PRUH�G\QDPLF��ODUJHO\�EHFDXVH�IUDPH��
ILOOV� WKH� IUDPH��:H� FDQ� DOVR� MXGJH� WKH� HIIHFW� RI� ³SXOOLQJ� EDFN´� IURP� D

���



VXEMHFW�E\�UHDGLQJ�WKH�SKRWRERDUGV�LQ�UHYHUVH�RUGHU�IURP�ULJKW�WR�OHIW�
3XWWLQJ� DQDO\VLV� DVLGH� IRU� D� PRPHQW�� ORRN� DW� HDFK� VHTXHQFH� DV� D

FRPSOHWH� VWDWHPHQW�� 'HYHORSLQJ� DQ� LQWXLWLYH� VHQVH� RI� WKH� RYHUDOO
SHUFHSWXDO� HIIHFW� RI� D� VHTXHQFH� LV� RQH� RI� WKH� VNLOOV� QHFHVVDU\� IRU
YLVXDOL]DWLRQ��7U\�WR�LPDJLQH�D�VWRU\�OLQH�IRU�WKHVH�VHTXHQFHV�ZLWK�VRXQG
DQG�VFRUH��0RYH�\RXU�H\HV�RYHU�WKHP�DV�\RX�PLJKW�LPDJLQH�WKHP�EHLQJ
HGLWHG��7KLV�LV�HVVHQWLDOO\�WKH�VNLOO�\RX�ZLO�QHHG�WR�WXUQ�WKH�WH[W�RI�D�VFULSW
LQWR�D�VWRU\ERDUG�

9(56,21�7:2
+HUH� ZH� VHH� D� PRUH� IXOO\� H[WHQGHG� UDQJH� RI� VKRWV�� ,Q� WKH� SUHYLRXV
H[DPSOHV� HDFK� VHTXHQFH� VKRZHG� WKH� KRXVH� PRYLQJ� FORVHU�� EXW� QR� QHZ
LQIRUPDWLRQ�ZDV�UHYHDOHG��1RZ�D�WUXH�&8�LV�DGGHG�LQ�IUDPHV���DQG����DQG
ZH�VHH�D�)RU�6DOH�VLJQ��7KH�FKDQJH�LQ�VFDOH�LV�H[WUHPH��ZLWK�WKH�FDPHUD
PRYLQJ�DSSUR[LPDWHO\�ó�PLOH�EHWZHHQ�VKRWV��1RZ�FRYHU�IUDPHV���DQG��
ZLWK�RQH�KDQG�DQG�ORRN�DW� WKH�UHVXOWLQJ�VKRW�SDLUV�����DQG������<RX�FDQ
VHH� MXVW� KRZ� ZLGH� D� MXPS� FDQ� EH� PDGH� WKURXJK� VSDFH� ZKLOH� UHWDLQLQJ

���



VSDWLDO�XQLW\�

9(56,21�7+5((
7KLV� QH[W� DSSURDFK� FRPSDUHV� IRXU� VHTXHQFHV�� )LUVW� LV� D� VWUDLJKWIRUZDUG
WUHDWPHQW�RI�D�FKDQJH�LQ�VKRW�VL]H�IURP�DQ�H[WUHPH�KLJK�DQJOH��IUDPHV���
����,Q�IUDPHV�����URWDWLRQDO�PRYHPHQW�LV�DGGHG�EXW�ZLWKRXW�WKH�FKDQJH�LQ
VKRW�VL]H��1H[W�ZH�FRPELQH�WKHVH�DSSURDFKHV��PRYLQJ�FORVHU�LQ�D�FLUFXODU
SDWK�DV�VKRZQ�LQ�IUDPHV�����

���



)LQDOO\��LQ�IUDPHV�������ZH�PRYH�LQ�WKUHH�SODQHV��GRZQZDUG��FORVHU
DQG�LQ�DQ�DUF�DURXQG�WKH�KRXVH�

9(56,21�)285

���



,Q� WKHVH� QH[W� WZR� WUHDWPHQWV� ZH� PRYH� IURP� D� &8� WR� D� ZLGH� VKRW�
HVVHQWLDOO\�D�SXOOEDFN�PRYH��,Q�ERWK�FDVHV�WKH�WZR�VWUDLJKW�RQ�DQJOHV�HQG
ZLWK� DQ� DQJXODU� DHULDO� VKRW�� ZKLFK� UHVXOWV� LQ� D� PRUH� G\QDPLF� HGLWLQJ
SDWWHUQ�� 7KLV� YLVXDO� FRQWUDVW� LQ� PRWLRQ� LV� D� YDOXDEOH� JUDSKLF� HIIHFW
GHPRQVWUDWLQJ� WKH� SRZHU� RI� D� VLPSOH� FKDQJH� LQ� DQJOH�� ,Q� ERWK� RI� WKH
SUHVHQW� H[DPSOHV� WKH� ILUVW� WZR� VKRWV� RI� HDFK� VHTXHQFH� VHW� XS� D� OLQH� RI
PRWLRQ�� ,Q� WKH� WKLUG� IUDPH� ZH� H[SHFW� WR� FRQWLQXH� WKH� VWUDLJKW� OLQH� RI
PRWLRQ�EDFN�IURP�WKH�IURQW�GRRU�RI�WKH�KRXVH��EXW�LQVWHDG�WKHUH�LV�D�ODUJH
MXPS�LQ�VFDOH�DQG�DQJOH�

9(56,21�),9(
:H�ZLOO�KDQGOH�WKLV�QH[W�VHULHV�RI�VKRWV�VRPHZKDW�GLIIHUHQWO\��FRPSRVLQJ
D� ORFDWLRQ� IURP�GHWDLOV� IURP�ZKLFK� WKH�YLHZHU�ZLOO�FRQVWUXFW� WKH�ZKROH�
7KLV� UHOLHV� RQ� D� PRUH� LFRQRJUDSKLF�� DEVWUDFW� XVH� RI� LPDJHV�� )RU� WKLV
UHDVRQ� ZH� ZLOO� VWDUW� ZLWK� D� OLVW� RI� VKRWV²FRQFHSWV� RI� WKH� KRXVH� DV
H[SUHVVHG� LQ� LQGLYLGXDO� LPDJHV�� 7R� KHOS� IRFXV� RXU� HQHUJLHV� ZH
OO� JLYH
RXUVHOYHV� D� QDUUDWLYH� FRQWH[W�� 7KLV� LV� RXU� VWRU\��$� GLYRUFH� KDV� VSOLW� D
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IDPLO\� LQ� WZR�DQG� WKH�KRXVH� WKH\� IRUPDOO\�RFFXSLHG� LV�QRZ�XS� IRU� VDOH�
)ROORZLQJ�LV�D�OLVW�RI�LPDJHV�WKDW�VHHP�WR�PH�WR�H[SUHVV�WKLV�LGHD�

���5XVWHG�ELNH�DEDQGRQHG�RXWVLGH

���0DLOER[�NQRFNHG�RYHU�RQ�JURXQG

���8QFROOHFWHG�MXQN�PDLO�SLOHG�RQ�WKH�SRUFK

���%URNHQ�ZLQGRZ�SDQHV

���(PSW\�URRPV�YLHZHG�WKURXJK�WKH�EURNHQ�ZLQGRZV

���)RU�6DOH�VLJQ

���'LVFRQQHFWHG�FDEOH�WHOHYLVLRQ�OLQH

���(PSW\�GRJKRXVH�WXUQHG�RYHU

���9DQGDOLVP��JUDIILWL�RQ�WKH�VLGH�RI�KRXVH�

����0RYLQJ�ER[HV�ILOOHG�ZLWK�WUDVK
7KH�IROORZLQJ�VWRU\ERDUG�LV�EDVHG�RQ�VRPH�RI�WKHVH�LGHDV�

$V� ZH� KDYH� MXVW� VHHQ�� D� EDVLF� WKUHH�� RU� VL[�VKRW� VHTXHQFH� FDQ� EH

���



KDQGOHG� LQ� VHYHUDO� ZD\V� HYHQ� ZKHQ� XVLQJ� D� VWDWLF� FDPHUD� WR� UHFRUG� D
VLPSOH� VXEMHFW�� 3DUW� RI� WKH�YLVXDOL]LQJ�SURFHVV� LV� FRPSDULQJ� ³GUDIWV´� RI
WKH�VWRU\ERDUG�DV�ZH�KDYH�MXVW�GRQH��UHFRPELQLQJ�QHZ�DQG�ROG�LGHDV�XQWLO
WKH� VHTXHQFH� LV� H[DFWO\� DV� \RX�ZDQW� LW�� 7KH� YDOXH� RI� H[HUFLVHV� OLNH� WKH
RQHV�ZH�KDYH�MXVW�FRPSOHWHG�LV�WR�KHOS�ILOPPDNHUV�GHYHORS�WKH�DELOLW\�WR
LPDJLQH�D�VWRU\�LQ�ZKROH�VHTXHQFHV�E\�LPSURYLQJ�YLVXDO�PHPRU\�DQG�WKH
DZDUHQHVV� RI� WKH� PDQ\� JUDSKLF� HOHPHQWV� WKDW� FRPSULVH� DQ\� VKRW� DQG
VHTXHQFH�� ,Q� WKH�QH[W� H[DPSOH�ZH�ZLOO� YLHZ� WKH�GHVLJQ�SURFHVV� WKURXJK
WKH�H\HV�RI�D�ILOPPDNHU��%\�SHUVRQDOL]LQJ�WKH�H[DPSOHV�WKLV�ZD\�ZH�ZLOO
KDYH�D�FKDQFH�QRW�RQO\�WR�VHH�WKH�UHVXOWV�RI�WKH�FUHDWLYH�SURFHVV��EXW�WR�VHH
WKH�SURFHVV�LWVHOI�

1$55$7,9(�352%/(0�21(��7+(�67$7,&�6+27
$�ILOPPDNHU�LV�VFRXWLQJ�D�ORFDWLRQ�IRU�WKH�RSHQLQJ�VFHQH�RI�D�ILOP�EDVHG
RQ� KLV� FKLOGKRRG� H[SHULHQFHV�� 7KH� VFHQH� FDOOV� IRU� D� VXEXUEDQ
QHLJKERUKRRG��+H�SDVVHV�D�VLGH�VWUHHW�LQ�ZKLFK�D�OLQH�RI�WUHHV�DQG�WKH�ZD\
WKH�VXQOLJKW�IDOOV�RQ�WKH�SDYHPHQW�HYRNH�IDPLOLDU�PHPRULHV��+H�JHWV�RXW
RI�KLV�FDU�DQG�ZDONV�GRZQ�WKH�VLGHZDON�WR�D�KRXVH�WKDW�LV�YHU\�PXFK�OLNH
KLV�IDPLO\
V�ILUVW�KRXVH��6WDQGLQJ�DW�WKH�HGJH�RI�WKH�IURQW�ODZQ�KH�EHJLQV
WR� LPDJLQH� WKH�RSHQLQJ� VFHQH�RI� WKH� ILOP��+H� IHHOV� KH�GRHV�QRW� KDYH� WR
IROORZ� WKH� GLUHFWLRQ� RI� WKH� VFULSW� LQ� HYHU\� GHWDLO� LQ� WKH� ILUVW� VFHQH�� EXW
PHUHO\�QHHGV�WR�LQWURGXFH�WKH�SHULRG��FKDUDFWHUV�DQG�PRRG�RI�WKH�VWRU\�
7KH�VFHQH��DV� WKH� ILOPPDNHU�RULJLQDOO\�ZURWH� LW��GHVFULEHG�D�ZHHNGD\

PRUQLQJ�ZKHQ��DV�XVXDO��KH�ZDV�WKH�ODVW�PHPEHU�RI�KLV�IDPLO\�WR�ZDNH�XS�
0RVW�RI�WKH�DFWLRQ�WRRN�SODFH�LQ�WKH�NLWFKHQ�ZLWK�YHU\�OLWWOH�GLDORJXH��%XW
DV�WKH�ILOPPDNHU�VWDQGV�LQ�IURQW�RI�WKLV�UHDO�KRXVH�LQ�WKH�EULJKW�VXQOLJKW�
QHZ�PHPRULHV�FRPH�WR�KLP��+H�UHPHPEHUV�KLV�SDUHQWV
� IUXVWUDWLRQ�RYHU
KLV�IRUJHWIXOQHVV��WKH�MDFNHWV�DQG�VZHDWHUV�ORVW�DW�VFKRRO�RU�WH[WERRNV�OHIW
RQ�WKH�EXV��+H�UHPHPEHUV�D�FHUWDLQ�PRUQLQJ�ZKHQ�KH�ZDV���«�

9(56,21�21(
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,Q� WKLV� ILUVW� VHTXHQFH� WKH� ILOPPDNHU�GHFLGHV� WR� UHVWULFW�KLPVHOI� WR� VWDWLF
VKRWV� XVLQJ� OLPLWHG� SDQQLQJ� WR� IROORZ� WKH� DFWLRQ�� +H� EHJLQV� ZLWK� D
VWUDLJKWIRUZDUG�ZLGH�VKRW�RI�WKH�KRXVH�LQ�IUDPH����$IWHU�D�IHZ�PRPHQWV
WKH�IDWKHU�H[LWV�WKH�IURQW�GRRU�KHDGLQJ�WR�WKH�JDUDJH��$�QHZ�VKRW�LQ�IUDPH
�� VKRZV� WKH�ZLQGRZ�RI� WKH� ER\
V� EHGURRP� WKURXJK�ZKLFK�ZH� FDQ� VHH� D
FRUQHU�RI�WKH�EHG�DV�WKH�IDWKHU�SDVVHV�E\�RXWVLGH��7KH�FRYHUV�PRYH�DQG�D
VRFN� IDOOV� RII�WKH� EHG��:H� FXW� WR� IUDPH� ��ZLWK� WKH� ER\� LQ� WKH� H[WUHPH
IRUHJURXQG�DQG�WKH�IDWKHU�RXWVLGH�
7KH� ILOPPDNHU� VWRSV�KHUH�� VHHLQJ� WKDW� WKH� VWDJLQJ� LV�QRW�ZRUNLQJ��+H

IHHOV�IUDPH���VKRXOG�VKRZ�WKH�KRXVH�ZLWKLQ�D�ZLGHU�FRQWH[W²WKDW�LV��WKH
QHLJKERUKRRG�DQG�WKH�SDVW��7KH�ILOPPDNHU�DOVR�IHHOV�WKH�VHFRQG�IUDPH�RI
WKH�ZLQGRZ�LV�WRR�REOLTXH��HYHQ�WKRXJK�KH�OLNHV�WKH�RIIKDQG�IUDPLQJ�WKDW
VKRZV�RQO\�D�SDUW�RI�WKH�ER\
V�EHG�DQG�QRW�WKH�ER\��+H�WULHV�D�QHZ�VWDJLQJ�

9(56,21�7:2
7KH� ILOPPDNHU� EHJLQV� WKH� QHZ� VHTXHQFH� ZLWK� D� KLJK�DQJOH� VKRW� WKDW
UHPRYHV� KLP� VOLJKWO\� IURP� WKH� DFWLRQ��+H� WKLQNV� WKH� VKRW� FRXOG� EH� OHVV
KDUVKO\� DQJXODU�� EXW� WKH� LQFOXVLRQ� RI� PRUH� VXUURXQGLQJ� VSDFH� WHQGV� WR
JLYH�D�OLWWOH�EUHDWKLQJ�URRP�DV�FRPSDUHG�ZLWK�WKH�RULJLQDO�RSHQLQJ�VKRW�
7KH� IDWKHU� H[LWV� LQ� IUDPH� �� DQG�� DV� KH� ZDONV� WR� WKH� JDUDJH�� ILQGV
VRPHWKLQJ�LQ�WKH�JUDVV��$V�KH�EHQGV�RYHU�WR�SLFN�LW�XS�ZH�FXW�WR�IUDPH���
:KDW� KH
V� IRXQG� LV� D� VQHDNHU�� 6KDNLQJ� KLV� KHDG� KH� ZDONV� D� IHZ� VWHSV
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WRZDUGV�FDPHUD� LQWR�D�PHGLXP�VKRW�DQG�VLJKV��&XW� WR� IUDPH����7KH�ER\
WXUQV�RYHU� LQ�EHG�DQG�KLV�EDUH� IRRW�SRSV�RXW� IURP�XQGHU� WKH�FRYHUV��:H
KHDU�D�GRRU�RSHQ�R�V���DQG�DV�WKH�ER\�ZULJJOHV�LQWR�D�FRPIRUWDEOH�SRVLWLRQ�
KLV�IDWKHU
V�KDQG�HQWHUV�WKH�IUDPH�DQG�SXWV�WKH�VQHDNHU�RQ�WKH�EHG�SRVW�

9(56,21�7+5((

,Q�WKLV�QHZ�YHUVLRQ�WKH�ILOP�IDGHV�XS�WR�DQ�RSHQLQJ�VKRW�RI�D�EULJKW�RUDQJH
VSDFH� VKLS� ILOOLQJ� WKH� VFUHHQ� LQ� IUDPH� OD�� ,W� IOXWWHUV� DQG� VKDNHV� LQ� WKH
PRUQLQJ� EUHH]H�� 7KH� FDPHUD� SXOOV� EDFN� DQG� ZH� UHDOL]H� WKDW� ZH� DUH
ORRNLQJ�DW�D�WRUQ�DQG�UXPSOHG�NLWH�LPSDOHG�RQ�WKH�KLJK�EUDQFKHV�RI�D�WUHH
EULOOLDQWO\� EDFNOLW� E\� WKH� VXQ��7KH�ZLQG�GLVORGJHV� WKH� NLWH��ZKLFK�GURSV
RXW�RI� IUDPH�UHYHDOLQJ�WKH�KRXVH�EHORZ�LQ�IUDPH�OD��7KH�IDWKHU�H[LWV� WKH
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KRXVH�DQG�JRHV�WR�WKH�JDUDJH�LQ�IUDPH�OE��&XW�WR�WKH�ER\�LQ�EHG�LQ�IUDPH���
7KH�VRXQG�RI�WKH�JDUDJH�GRRU�JRLQJ�XS�LV�KHDUG�LQ�WKH�EDFNJURXQG��&XW�WR
WKH�JDUDJH�GRRU�LQ�IUDPH����7KH�IDWKHU�JRHV�WR�WKH�FDU��DQG�ZH�FXW�EDFN�WR
WKH�ER\� LQ�EHG� LQ�IUDPH����7KH�ER\� WXUQV�RYHU�DQG�ZH�VHH�ILUVW�RQH�IRRW
ZLWK�D� VRFN�RQ� LW�SDVV� WKH�ZLQGRZ�DQG� WKHQ�D� VHFRQG�EDUH� IRRW�JR�SDVW�
7KURXJK� WKH� ZLQGRZ� ZH� VHH� WKH� IDWKHU� EDFNLQJ� WKH� FDU� RXW� RI� WKH
GULYHZD\�

7KH� ILOPPDNHU� LPPHGLDWHO\� VHHV� DQ� LPSURYHPHQW� IRU� IUDPH� �� E\
IUDPLQJ� WLJKWHU� �IUDPH� ���� 7KH� PRPHQW� DIWHU� WKH� FDU� SDVVHV� E\� WKH
ZLQGRZ� WKH� VTXHDO� RI� EUDNHV� LV� KHDUG�� &XW� WR� D� ORZ�DQJOH� VKRW� RI� WKH
GULYHZD\�DQG�WKH�FDU��ZKLFK�KDV�VWRSSHG�D�IHZ�IHHW�IURP�WKH�VQHDNHU��7KH
FDU� GRRU� RSHQV� DQG� WKH� FDPHUD� UHIUDPHV� VOLJKWO\� WR� LQFOXGH� WKH� IDWKHU
�IHHW�RQO\��JHWWLQJ�RXW�RI�WKH�FDU�LQ�IUDPH���
$JDLQ�� WKH�ILOPPDNHU�VWRSV�DW� WKLV�SRLQW� WR�UHWKLQN�WKLV� ODWHVW�YHUVLRQ�

+H� KDV� JHQHUDWHG� VRPH� LGHDV� KH� OLNHV� EXW� FDQ� VHH� WKDW� WKH\� QHHG� WR� EH
UHDUUDQJHG��)LUVW��KH�GHFLGHV�WR�NHHS�WKH�NLWH�EXVLQHVV�EXW�PRYH�WR�D�ORZHU
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YLHZSRLQW�� ,Q� WKLV�ZD\�KH�FDQ� LQFOXGH� VRPH�RI� WKH�QHLJKERUKRRG�EHIRUH
SDQQLQJ�GRZQ�WR�WKH�KRXVH��6HFRQG��KH�IHHOV�WKH�VWRU\�IRFXVHV�WRR�PXFK
RQ�WKH�ER\�DQG�KLV�IDWKHU��+H�ZRXOG�SUHIHU� WR� LQFOXGH�PRUH�RI� WKH�RWKHU
PHPEHUV�RI� WKH�IDPLO\� LQ� WKH�KHFWLF�PRUQLQJ�UXVK� WR�VWDUW� WKH�GD\��7KLV
ZLOO� UHTXLUH� LQWHUFXWWLQJ� QHZ� FKDUDFWHUV�� ZKLFK� ZLOO� KHOS� EUHDN� XS� WKH
IRFXV�RQ�WKH�VQHDNHU�DFWLRQ�

9(56,21�)285
,Q�WKLV�ILQDO�YHUVLRQ�WKH�ILOPPDNHU�KDV�FRPELQHG�WKH�YDULRXV�HOHPHQWV�WR
IRUP�D�FRPSOHWH�VHTXHQFH�
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7KH�)LOPPDNHUV�$QDO\VLV
7KH� ILOPPDNHU� VWRSV� DW� WKLV� SRLQW� EHFDXVH� KH� KDV� H[KDXVWHG� WKH
SRVVLELOLWLHV� IRU� WKLV� ODWHVW� DSSURDFK� WR� WKH� RSHQLQJ��0DQ\� RI� WKH� LGHDV
FRXOG�EH�LPSURYHG�DQG�VLPSOLILHG�LI�WUDFNLQJ�DQG�SDQQLQJ�ZHUH�SHUPLWWHG�
EXW� IRU�QRZ� WKH� ILOPPDNHU� LV�PRUH�FRQFHUQHG�ZLWK� WKH�RYHUDOO� WRQH�DQG
VHQVH�RI�WKH�VFHQH��7KHUH�LV�QR�SRLQW�LQ�UHILQLQJ�LGHDV�SLFWRULDOO\�LI� WKH\
ZLOO�EH� UHMHFWHG�EHFDXVH� WKH\�GR�QRW�VHUYH� WKH�QDUUDWLYH��7KH� ILOPPDNHU
IHHOV� WKDW� KLV� VROXWLRQV� DQG� VWRU\� SRLQWV� DUH� ZKLPVLFDO²WKH� SDUDOOHO
IRUJHWIXOQHVV�RI�IDWKHU�DQG�VRQ�DQG�WKH�JDJ�ZLWK�WKH�NLWH²EXW�WKH�SRLQW�RI
YLHZ� RI� WKH� ER\� KDV� EHHQ� ORVW� LQ� FUHDWLQJ� D� SORW�KHDY\� RSHQLQJ��$V� D
VLQJOH� O\ULFDO� HOHPHQW�� WKH� NLWH� PLJKW� VWLOO� ZRUN�� EXW� DIWHU� WKH� RSHQLQJ
VKRW�� WKH�SRLQW�RI�YLHZ�RI� WKH�VFHQH�VKRXOG�PRYH� WR� WKH�ER\�DQG�UHPDLQ
ZLWK�KLP��7KH�ILOPPDNHU�HQWHUV�WKLV�LQ�KLV�QRWHERRN�IRU�D�ODWHU�YHUVLRQ�RI
WKH�VDPH�VFHQH�

6XPPDU\
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$� IHZ�ZRUGV� DERXW� WKLV� ODVW� VWRU\ERDUG� VHTXHQFH��$�PRUH� IXOO\�ZRUNHG
RXW�VWRU\ERDUG�PLJKW�VKRZ�HDFK�VWDJH�RI�DFWLRQ�E\�UHSHDWLQJ�WKH�PRYLQJ
REMHFW� LQ� WKH� IUDPH�� 7KLV� LV� WKH� FDVH� LQ� SDQHO� �� ZKHUH� WKH� PRWKHU� LV
SLFWXUHG� LQ� WKH� URRP� WZLFH�� ,Q� SDQHO� ��� KRZHYHU�� WKH� DSSHDUDQFH� RI� WKH
ER\
V�OHIW�IRRW�IROORZHG�E\�KLV�ULJKW�IRRW�LV�VKRZQ�LQ�D�VLQJOH�SDQHO��ZLWK
DQ� H[SODQDWLRQ� LQ� WKH� FDSWLRQ�� 6LQFH� RXU� ILOPPDNHU� LV� IDPLOLDU� ZLWK
FXWWLQJ� RSWLRQV� DQG� WKH� GHWDLOV� RI� WKH� VWDJLQJ� DQG� LV� GHVLJQLQJ� KLV� RZQ
SDQHOV��WKHUH�LV�QR�GDQJHU�RI�FRQIXVLRQ��+RZHYHU��ZKHQ�VWRU\ERDUGLQJ�WKH
DFWLRQ� IRU� DQRWKHU� GLUHFWRU�� LW
V� LPSRUWDQW� WR� LQFOXGH� HYHU\� VLJQLILFDQW
PRYHPHQW�VR�WKDW�WKHUH�DUH�QR�PLVXQGHUVWDQGLQJV�
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KHQ� VWDJLQJ� GLDORJXH� VFHQHV� IRU� WKH� FDPHUD�� WKH� GLUHFWRU
PXVW� IXOILOO� WZR� JRDOV�� WKH� KRQHVW� H[SUHVVLRQ� RI� KXPDQ
UHODWLRQVKLSV�DQG� WKH�SUHVHQWDWLRQ�RI� WKHVH� UHODWLRQVKLSV� WR
WKH� YLHZHU�� 7KH� ILUVW� JRDO� LV� GHWHUPLQHG� E\� WKH� VFULSW� DQG
WKH�DFWRU
V�SHUIRUPDQFH��7KH�VHFRQG�JRDO� LV�GHWHUPLQHG�E\
VWDJLQJ�� FLQHPDWRJUDSK\� DQG� HGLWLQJ��2Q� WKH� VHW�� KRZHYHU�

WKH� GLUHFWRU� RIWHQ� ILQGV� WKDW� WKH� DFWRU
V� SURFHVV� DQG� WKH� SUDFWLFDO� DQG
GUDPDWLF� UHTXLUHPHQWV� RI� WKH� FDPHUD� DUH� DW� RGGV�� 7KHUH� LV� QR� ULJKW� RU
ZURQJ�VROXWLRQ�WR�WKLV�FODVVLFDO�RSSRVLWLRQ��RQO\�ZKDW�ZRUNV�EHVW�IRU�WKH
ILOPPDNHU�LQ�D�JLYHQ�VLWXDWLRQ�
7KH� YLVXDO� FKDOOHQJH� RI� VWDJLQJ� LV� HVVHQWLDOO\� D� VSDWLDO� SUREOHP²WKH

DELOLW\� WR� SUHGLFW� LQ� WKUHH�GLPHQVLRQDO� VSDFH�ZKDW�ZLOO� ZRUN� RQ� D� WZR�
GLPHQVLRQDO�VFUHHQ��7KH�VSDWLDO�HIIHFW�RI�D�ILOPHG�VHTXHQFH�LV�SDUWLFXODUO\
GLIILFXOW� WR�YLVXDOL]H�EHFDXVH� LW� LV� FRPSULVHG�RI� VR�PDQ\�GLIIHUHQW� IOXLG
HOHPHQWV��VXFK�DV�WKH�FKDQJLQJ�FRPSRVLWLRQ�RI�WKH�ILOPHG�LPDJH�ZKHQ�WKH
FDPHUD� RU� WKH� VXEMHFW� LV� LQ� PRWLRQ�� 2QO\� D� IHZ� GR]HQ� GLUHFWRUV� LQ� WKH
KLVWRU\�RI�QDUUDWLYH�ILOP�KDYH�H[HUFLVHG�D�UHFRJQL]DEOH�VWDJLQJ�VW\OH��DQG
LW� UHPDLQV� D� SHFXOLDUO\� HOXVLYH� VNLOO� WR� DFTXLUH�� 7KH� FKDOOHQJH� LV� PDGH
PRUH�GLIILFXOW�E\�WKH�ODFN�RI�RSSRUWXQLWLHV�IRU�SUDFWLFLQJ�WKH�FUDIW�

$�0HWKRG�IRU�9LVXDOL]LQJ�6WDJLQJ
,Q� WKH� DUWV�� WHFKQLTXH� LV� ODUJHO\� D� PDWWHU� RI� LPSURYHG� SHUFHSWLRQ�� ,Q
PXVLF��IRU�H[DPSOH��WKLV�PHDQV�OHDUQLQJ�WR�KHDU�PRUH�DFFXUDWHO\��LQ�ILOP
LW�PHDQV�OHDUQLQJ�WR�VHH�PRUH�SUHFLVHO\��6SHFLILFDOO\��FLQHPDWLF�³YLVLRQ´
UHOLHV�RQ�VSDWLDO�PHPRU\�DQG�UHFRJQLWLRQ��VNLOOV� WKDW�FDQ�EH� OHDUQHG�DQG
UHILQHG��7KLV�ZLOO�EH�RXU�JRDO�LQ�WKH�QH[W�VHYHUDO�FKDSWHUV�
)LUVW��ZH�ZLOO� QHHG� D� EDVLF� YRFDEXODU\� RI� VKRWV� DQG� DFWRU� SODFHPHQW�

$Q\�V\VWHP�RI�FRQVWUXFWLRQ�ZLOO�VXIILFH�SURYLGHG�WKH�ILOPPDNHU�XVHV�LWV
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HOHPHQWV� FRQVLVWHQWO\�� )RU� RXU� SXUSRVH�� WKH�+ROO\ZRRG� FRQWLQXLW\� VW\OH
RIIHUV�D�IDPLOLDU�VHW�RI�VROXWLRQV�WKDW�FDQ�EH�EURNHQ�GRZQ�LQWR�D�V\VWHP�RI
EXLOGLQJ� EORFNV�� 7KLV� SURJUDPPHG� DSSURDFK�� KRZHYHU�� LV� QRW� VLPSO\
LQWHQGHG� WR� RIIHU� VWRFN� VROXWLRQV�� %\� NQRZLQJ� WKH� EDVLF�ZD\V� LQ�ZKLFK
SHRSOH�SRVLWLRQ�WKHPVHOYHV�LQ�FRQYHUVDWLRQ�DQG�WKH�DFFRPSDQ\LQJ�FDPHUD
VHWXSV� XVHG� WR� UHFRUG� WKHP�� \RX�ZLOO� KDYH� D� VHFXUH� EDVH� IURP�ZKLFK� WR
LPSURYLVH��EUHDN�UXOHV�DQG�WDNH�FUHDWLYH�ULVNV��ZKLOH�IXOILOOLQJ�\RXU�EDVLF
UHVSRQVLELOLW\�WR�WKH�DFWRUV��WKH�VFULSW�DQG�\RXU�SHUVRQDO�YLVLRQ�
�
7KLV�VSDWLDO�DSSURDFK�LV�PDGH�XS�RI�ILYH�EDVLF�DUHDV�
6WDJLQJ�VWDWLRQDU\�DFWRUV
6WDJLQJ�PRYLQJ�DFWRUV
8VLQJ�WKH�GHSWK�RI�WKH�IUDPH
6WDJLQJ�FDPHUD�PRYHPHQW
6WDJLQJ�FDPHUD�PRYHPHQW�DQG�DFWRU�PRYHPHQW�WRJHWKHU
�
7KH� ILUVW� EXLOGLQJ� EORFNV� ZH
OO� ORRN� DW� DUH� VWDJLQJ� SDWWHUQV� IRU� WZR

VXEMHFWV�� ,Q� WKH� SKRWRERDUG� H[DPSOHV� FDPHUD� DQJOHV�� OHQVHV� DQG� HGLWLQJ
SDWWHUQV� ZLOO� EH� FRPSDUHG� VR� WKDW� \RX� FDQ� VHH� KRZ� VOLJKW� DGMXVWPHQWV
DOWHU� RXU� XQGHUVWDQGLQJ� RI� D� VFHQH�� 2QFH� WKH� VWDJLQJ� SDWWHUQV� IRU� WZR
VXEMHFWV� DUH� HVWDEOLVKHG��ZH� FDQ� DSSO\� WKHVH� VDPH� JHQHUDO� SULQFLSOHV� WR
WKUHH��DQG�IRXU�VXEMHFW�VLWXDWLRQV�LQ�VXEVHTXHQW�FKDSWHUV�
%HIRUH�JHWWLQJ�WR�WKH�DFWXDO�H[DPSOHV��ZH�VKRXOG�ILUVW�ORRN�DW�VRPH�RI

WKH� EDVLF� VWDJLQJ� FRQYHQWLRQV� IRXQG� LQ� QDUUDWLYH� ILOP� ZLWK� WKH
XQGHUVWDQGLQJ� WKDW� WKH\�UHSUHVHQW� WKH�VWDUWLQJ�SRLQW� IRU�QHZ�LGHDV� UDWKHU
WKDQ�WKH�OLPLWV�RI�ZKDW�LV�SHUPLVVLEOH�

)URQWDOLW\
7KLV� LV� D� EDVLF� FRQYHQWLRQ� RI� :HVWHUQ� DUW�� )URQWDOLW\� LV� MXVW� D� ZD\� RI
VD\LQJ�WKDW�WKH�VXEMHFWV�RI�D�SLFWXUH�WHQG�WR�IDFH�WKH�YLHZHU�RU��LQ�WKH�FDVH
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RI� ILOP�� WKH� FDPHUD�� 0DQ\� VWDJLQJ� DUUDQJHPHQWV� LQ� WKH� PRYLHV� DUH
EDVLFDOO\� IURQWDO��PHDQLQJ� WKDW� VXEMHFWV� LQ�FRQYHUVDWLRQ� WHQG� WR� IDFH� WKH
FDPHUD� UDWKHU� WKDQ� HDFK� RWKHU�� 7KLV� W\SH� RI� ERG\� SRVLWLRQLQJ� LV� QRW
ZLWKRXW� SUHFHGHQFH� LQ� UHDO� OLIH�� EXW� LQ� ILOPV� LW� LV� RIWHQ� DGMXVWHG� WR� WKH
FDPHUD
V�QHHGV�
$� VFHQH� WKDW� VWDJHV� DFWRUV� LQ� D� IURQWDO� SRVLWLRQ� FDQ� EH� UHFRUGHG� LQ� D

VLQJOH�PDVWHU�VKRW��,I��KRZHYHU��RQH�RI�WKH�DFWRUV�LV�WXUQHG�DZD\�IURP�WKH
FDPHUD��SDUWLDOO\�RU�FRPSOHWHO\��PRUH�WKDQ�RQH�FDPHUD�DQJOH�LV�QHFHVVDU\
WR� VHH� ERWK� DFWRUV
� IDFHV�� 7KLV� UHSUHVHQWV� WKH� WZR� PDMRU� HGLWLQJ
DSSURDFKHV�WR�VWDJLQJ��RQH�LQ�ZKLFK�WKH�DFWRUV�IDFH�D�VLQJOH�FDPHUD�VHWXS
DQG�WKH�RWKHU�LQ�ZKLFK�PXOWLSOH�FDPHUD�YLHZSRLQWV�DUH�HGLWHG�WRJHWKHU�

7KH�0DVWHU�6KRW
7KH�PDVWHU� VKRW� LV� WKH� RQH� VKRW� WKDW� LV� ZLGH� HQRXJK� WR� LQFOXGH� DOO� WKH
DFWRUV�LQ�WKH�VFHQH�DQG�WKDW�UXQV�IRU�WKH�HQWLUH�OHQJWK�RI�WKH�DFWLRQ��:KHQ
GLUHFWRUV�VSHDN�RI�WKH�PDVWHU��WKH\�XVXDOO\�PHDQ�WKDW�LW�LV�SDUW�RI�D�SODQ�RI
FRYHUDJH� WKDW� LQFOXGHV� RWKHU� FDPHUD� VHWXSV� LQ� WKH� WULDQJOH� V\VWHP� WKDW
ZLOO� HYHQWXDOO\� EH� HGLWHG� WRJHWKHU�� %XW� WKHUH� DUH� DOVR� WLPHV� ZKHQ� WKH
PDVWHU�VKRW�LV�WKH�RQO\�VKRW�WKH�GLUHFWRU�IHHOV�LV�QHFHVVDU\�

7KH�6HTXHQFH�6KRW
1RUPDOO\��WKH�FDPHUD�UHPDLQV�PRWLRQOHVV�LQ�WKH�PDVWHU�VKRW��SDUWLFXODUO\
LI�FXWWLQJ�WR�RWKHU�FDPHUD�DQJOHV�LV�DQWLFLSDWHG��,I�WKH�PDVWHU�LV�D�PRYLQJ
VKRW��WKH�FDPHUD�LV�IOXLGO\�UHSRVLWLRQHG�ZLWK�D�GROO\�WKURXJKRXW�WKH�FRXUVH
RI� WKH� VFHQH�� HVVHQWLDOO\� FRPELQLQJ� VHYHUDO� FDPHUD� DQJOHV� WKDW� LQ� DQ
HGLWHG�VHTXHQFH�ZRXOG�EH�REWDLQHG�E\�LQGLYLGXDO�VKRWV��7KLV�DSSURDFK�WR
VWDJLQJ� LV�DOVR�FDOOHG� WKH�VHTXHQFH�VKRW�DQG�XVXDOO\�HPSOR\V�PRYHPHQW
RI� WKH� DFWRUV� DORQJ� ZLWK� WKH� WUDYHOLQJ� FDPHUD�� *HQHUDOO\� VSHDNLQJ�� WKH
VHTXHQFH� VKRW� UHVSHFWV� IURQWDOLW\�PRUH� WKDQ� DQ� HGLWHG� VHTXHQFH��7KLV� LV
EHFDXVH�HGLWLQJ�SHUPLWV��DQG�URXWLQHO\�OLQNV��VKRWV�WKDW�DUH�RSSRVHG�E\�DV
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PXFK�DV�����GHJUHHV��7KH�HTXLYDOHQW�FKDQJH� LQ�D� VHTXHQFH� VKRW� LV�YHU\
QHDUO\� LPSRVVLEOH� WR� GR� TXLFNO\�� OHW� DORQH� UHSHDWHGO\�� 7KHUHIRUH�� WKH
PRYLQJ�FDPHUD� LQ�D�GLDORJXH�VHTXHQFH�VKRW� WHQGV� WR�PDLQWDLQ�D�JHQHUDO
YLHZLQJ� GLUHFWLRQ��:H�ZLOO� ORRN� DW� WKLV�PRUH� FORVHO\� LQ� WKH� FKDSWHU� RQ
PRELOH�EORFNLQJ�

6KRW�6L]H�DQG�'LVWDQFH
2QH� YHUVLRQ� RI� WKH� PDVWHU� VKRW�� WKH� PHGLXP� WZR�VKRW�� ZDV� VR
FKDUDFWHULVWLF�RI�$PHULFDQ�ILOPV�RI�WKH�
��V�DQG�
��V�WKDW�WKH�)UHQFK�FDOO
LW� WKH�³SODQ�$PHULFDLQ´�RU�WKH�$PHULFDQ�VKRW��,Q�WKH�HDUO\� 
��V�WKH�WZR�
VKRW� ZDV� XVHG� WR� FRYHU� HQWLUH� GLDORJXH� VHTXHQFHV� ZLWKRXW� UHVRUWLQJ� WR
FORVH�XSV��7KLV�ZDV�GXH�LQ�SDUW�WR�WKH�DGYHQW�RI�VRXQG�LQ�SLFWXUHV�DQG�WKH
ORQJ� VWUHWFKHV� RI� GLDORJXH� WKDW� DFFRPSDQLHG� WKHP�� 7KH� FXPEHUVRPH
EOLPSHG�FDPHUDV�ZHUH�OHVV�PRELOH�WKDQ�WKH�FDPHUDV�XVHG�IRU�VLOHQW�ILOPV
DQG� WKH� WZR�VKRW� UHGXFHG� WKH� QHHG� WR�PRYH� WKH� FDPHUD�� 7KLV� WHFKQLFDO
OLPLWDWLRQ�ZDV� TXLFNO\� RYHUFRPH�� EXW� WKH� WZR�VKRW� UHPDLQHG� LQ� XVH� IRU
\HDUV�EHFDXVH�LW�ZDV�IRXQG�WR�EH�D�UHOD[HG�IUDPLQJ�GHYLFH�IRU�FRPHGLHV
DQG�PXVLFDOV�
3HUVRQDOO\�� ,� OLNH� WKH� GLVWDQFH� DQG� REMHFWLYLW\� WKDW� WZR�VKRW� DQG� IXOO

ILJXUH�VKRWV�DIIRUG��7KH�ERG\�FDQ�EH�ZRQGHUIXOO\�H[SUHVVLYH��DQG�SHRSOH
RIWHQ� XVH� ERG\� ODQJXDJH� WR� LQGLFDWH� WKHLU� UHODWLRQVKLS� WR� RWKHUV�� IRU
H[DPSOH�� E\� ZKHUH� WKH\� VWDQG� LQ� D� URRP� RU� E\� WKHLU� GLIIHUHQW� ZD\V� RI
DSSURDFKLQJ�D� ULYDO�� IULHQG�RU� ORYHU��7KH�ZD\�D�SHUVRQ�PRYHV�FDQ�EH�DV
GLVWLQFWLYH�DV�KLV�RU�KHU�YRLFH��DQG�PRVW�RI�XV�FDQ� LGHQWLI\�D� IULHQG�DW�D
GLVWDQFH�E\�VRPH�FKDUDFWHULVWLF�JHVWXUH�ORQJ�EHIRUH�ZH�VHH�KLV�RU�KHU�IDFH�
([SUHVVLYH�ERG\�PRYHPHQW�IDOOV�ZLWKLQ�WKH�UDQJH�RI�WKH�IXOO�VKRW�DQG�WKH
PHGLXP� VKRW�� (QWLUH� VFHQHV� FDQ� EH� VWDJHG� HIIHFWLYHO\� DW� WKLV� GLVWDQFH
ZLWKRXW�HYHU�UHVRUWLQJ�WR�D�FORVH�XS�

7KH�6KRW��5HYHUVH�6KRW�3DWWHUQ

���



:KHQ� SOD\HUV� DUH� VHHQ� LQ� DOWHUQDWLQJ� FORVH�XSV�� WKH� VKRW�� UHYHUVH� VKRW
SDWWHUQ� LV� RQH� RI� WKH� PRVW� XVHIXO� VROXWLRQV�� 1R� FXWWLQJ� VWUDWHJ\� EHWWHU
UHSUHVHQWV�WKH�+ROO\ZRRG�VW\OH�WKDQ�WKLV�RQH��7KH�SRSXODULW\�RI�WKLV�VHWXS
LV� WKDW� LW� RIIHUV� WKH� ZLGHVW� UDQJH� RI� FXWWLQJ� RSWLRQV� DQG� LQFOXGHV� WZR
LPSRUWDQW�DGYDQWDJHV�WKDW�WKH�WZR�VKRW�ODFNV��7KH�ILUVW�DGYDQWDJH�LV�WKDW
ZH�JHW�WR�VHH�D�VXEMHFW
V�LVRODWHG�UHDFWLRQ�WR�GLDORJXH��WKH�VHFRQG�LV�WKDW
WKH� SRLQW� RI� YLHZ� FKDQJHV� ZLWKLQ� WKH� VFHQH�� ,Q� DGGLWLRQ�� WKH� H\H�OLQH
PDWFK� EHWZHHQ� RQH� FKDUDFWHU� DQG� DQRWKHU� KHOSV� WR� HVWDEOLVK� D� VHQVH� RI
VSDWLDO�XQLW\�

6LJKW�/LQHV�DQG�(\H�&RQWDFW
,Q�DQ\�VKRW�RI�RQH�DFWRU�WKH�FORVHU�WKH�VLJKW�OLQH�LV�WR�WKH�FDPHUD�WKH�PRUH
LQWLPDWH�RXU�FRQWDFW�ZLWK�WKH�DFWRU�ZLOO�EH��,Q�WKH�PRVW�H[WUHPH�FDVH�WKH
DFWRU� FDQ� ORRN� GLUHFWO\� LQWR� WKH� OHQV� DQG� PDNH� H\H� FRQWDFW� ZLWK� WKH
YLHZHU��7KLV�YHU\�FRQIURQWDWLRQDO�UHODWLRQVKLS�FDQ�EH�TXLWH�VWDUWOLQJ�
7KH� PRVW� IUHTXHQW� XVH� RI� GLUHFW� H\H� FRQWDFW� LV� LQ� VXEMHFWLYH� FDPHUD

VHTXHQFHV�LQ�ZKLFK�WKH�DXGLHQFH�LV�PDGH�WR�VHH�WKLQJV�WKURXJK�WKH�H\HV�RI
RQH�RI� WKH�FKDUDFWHUV��7KLV� LV� UHODWLYHO\� LQIUHTXHQW� LQ�QDUUDWLYH� ILOP�DQG
PRVW�RI�WKH�WLPH�GLDORJXH�VFHQHV�DUH�VKRW�ZLWK�WKH�VLJKW�OLQHV�RI�WKH�DFWRUV
VOLJKWO\� WR� WKH� OHIW� RU� ULJKW� RI� WKH� FDPHUD�� ,Q� WKLV� FDVH�� LW� LV� FRPPRQ
SUDFWLFH�WR�PDLQWDLQ�WKH�VDPH�GLVWDQFH�IURP�WKH�FDPHUD�IRU�VLJKW�OLQHV�LQ
DOWHUQDWLQJ�FORVH�XSV�RI�WZR�RU�PRUH�DFWRUV��)LJXUH�����LV�D�FRPSDULVRQ�RI
VHWXSV�IRU�FORVH�XSV��HDFK�LOOXVWUDWLQJ�D�GLIIHUHQW�VLJKW�OLQH�UHODWLYH�WR�WKH
FDPHUD�

���



)LJXUH����

2QFH�\RX�KDYH�DFTXLUHG�VRPH�IHHO�IRU�WKH�SV\FKRORJLFDO�DQG�GUDPDWLF
LPSOLFDWLRQV� RI� VLJKW� OLQHV� DQG� H\H� FRQWDFW�� \RX� ZLOO� EH� DEOH� WR� PDNH
VXEWOH�VKLIWV�ZLWKLQ�D�VHTXHQFH�IRU�GUDPDWLF�HPSKDVLV�

7KH�6WDJLQJ�6\VWHP
8QOHVV�D�GLUHFWRU�VSHQGV�D�JUHDW�GHDO�RI� WLPH� WUDLQLQJ�KLPVHOI� WR�VHH�DOO
WKH�SRVVLELOLWLHV�RI�VHWXS�DQG�DFWRU�SODFHPHQW��KH�XVXDOO\�UHOLHV�RQ�D�IHZ
DOO�SXUSRVH� VWUDWHJLHV� IRU� DQ\� VFHQH�� ,I� KH� DOORZV� KLV� DFWRUV� JUHDWHU
IUHHGRP�� LQWHUHVWLQJ� QHZ� RSWLRQV� PD\� DULVH�� EXW� XQOHVV� KH� KDV� D� VROLG
FRPPDQG� RI� VWDJLQJ� IRU� WKH� FDPHUD�� WKH� SURGXFWLRQ� SURFHVV� ZLOO
XOWLPDWHO\�XQGHUPLQH�KLV�H[SHULPHQWDWLRQ��7KH�GLUHFWRU�ZLOO�ILQG�KLPVHOI
DW� RGGV� ZLWK� WKH� FLQHPDWRJUDSKHU� DQG� SURGXFHU�� ZKR� ZRQ
W� XQGHUVWDQG
ZK\� KH� NHHSV� UHVWDJLQJ� D� VFHQH�� ZLWK� WKH� FRQVHTXHQW� ORVV� RI� WLPH� DQG�
IUHTXHQWO\��WKH�VSRQWDQHLW\�RI�KLV�FDVW�
7KH� VNLOO� WKLV� GLUHFWRU� ODFNV� LV� WKH� DELOLW\� WR� YLVXDOL]H� WKH� DFWRUV� DQG

FDPHUD� LQ� VSDFH�� DQG� WKH� FRPSRVLWLRQ� WKDW� ZLOO� UHVXOW� IURP� DQ\
FRPELQDWLRQ� RI� WKHVH� HOHPHQWV�� 7KLV� LV� ZKHUH� WKH� SDWWHUQ� V\VWHP� RI
VWDJLQJ�FRPHV�LQ�

/HWWHU�3DWWHUQV
7KH� VWDJLQJ� V\VWHP�ZH�ZLOO� EH� XVLQJ� IURP� WKLV� SRLQW� RQ� LGHQWLILHV� WZR
FDWHJRULHV� RI� DFWRU� SODFHPHQW�� SDWWHUQ� DQG� SRVLWLRQ�� :H� ZLOO� GLVFXVV
SDWWHUQ�ILUVW�

3DWWHUQ��7KHUH�DUH�WKUHH�EDVLF�SDWWHUQV�RI�ILJXUH�GHSOR\PHQW�LQ�D�IUDPH�
:H�ZLOO�FDOO�WKHP�WKH�³$�´�³,´�DQG�³/´�SDWWHUQV��7KHVH�DUH�WKH�OHWWHUV�WKDW
JURXSHG�SOD\HUV�UHVHPEOH�ZKHQ�YLHZHG�IURP�DERYH�

���



7KH�VLJQLILFDQFH�RI�WKH�SDWWHUQV�LV�WKDW�WKH\�DUH�WKH�VLPSOHVW�DUUDQJHPHQW
RI� DFWRUV� DFFRUGLQJ� WR� WKH� OLQH� RI� DFWLRQ�� 7KHUHIRUH�� VWDJLQJ� SDWWHUQV
UHODWH�WR�FDPHUD�SODFHPHQW�
$V� \RX� FDQ� VHH� RQ� WKH� IROORZLQJ� SDJH�� WKH�$� DQG� /� SDWWHUQV� UHTXLUH

WKUHH�RU�PRUH�SOD\HUV�WR�FRPSOHWH�WKH�OHWWHU�VKDSH��7KH�RQO\�DUUDQJHPHQW
IRU�WZR�VXEMHFWV�LV�WKH�,�SDWWHUQ��)LJXUH�����LOOXVWUDWHV�DOO�WKUHH�SDWWHUQV�

)LJXUH������3DWWHUQV�

3RVLWLRQ��7KLV�UHIHUV�WR�WKH�GLUHFWLRQ�WKH�VXEMHFWV�DUH�IDFLQJ�ZLWKLQ�D
SDWWHUQ��)RU�DQ\�JLYHQ�SDWWHUQ�WKHUH�FDQ�EH�PDQ\�SRVLWLRQV�

0RVW�LPSRUWDQWO\��SRVLWLRQ�UHODWHV�WR�WKH�FRPSRVLWLRQ�RI�WKH�IUDPH��7KLV
PHDQV�WKDW�RQFH�WKH�FDPHUD�KDV�EHHQ�SODFHG�IRU�D�JLYHQ�SDWWHUQ��WKH�PRUH
VXEWOH�DUUDQJHPHQW�RI�WKH�DFWRUV��WKH�GLUHFWLRQ�WKH\�IDFH�LQ�WKH�IUDPH��LV
GHWHUPLQHG� E\� WKHLU� SRVLWLRQV�� $Q� H[SHULHQFHG� GLUHFWRU� ZLOO� FRQVLGHU
SDWWHUQ�DQG�SRVLWLRQ�VLPXOWDQHRXVO\��EXW� LQ� WKH�EHJLQQLQJ� WKH\�DUH�PRUH
HDVLO\� XQGHUVWRRG� DV� VHSDUDWH� FRQFHSWV�� 7KUHH� W\SLFDO� SRVLWLRQV� LQ� WKH� ,
SDWWHUQ�DUH�VKRZQ�LQ�)LJXUH�����
2QH� ODVW� SRLQW��7KH� ,�SDWWHUQ� IRU� WZR�SOD\HUV� LV� WKH�EDVLF�EXLOGLQJ

EORFN�LQ�RXU�V\VWHP��7KLV�LV�EHFDXVH�WKH�OLQH�RI�DFWLRQ�FDQ�EH�HVWDEOLVKHG

���



EHWZHHQ�RQO\�WZR�SHRSOH�DW�D�WLPH��:KHQ�WKHUH�DUH�PRUH�WKDQ�WZR�SHRSOH
LQ�D�FRQYHUVDWLRQ��WKH�OLQH�RI�DFWLRQ�PRYHV�DV�H[SODLQHG�LQ�&KDSWHU����7KLV
LV� JRRG� QHZV� VLQFH� ZH� ZLOO� RQO\� KDYH� WR� OHDUQ� WKH� SRVLWLRQV� IRU� WZR
VXEMHFWV� LQ�RUGHU� WR�DSSO\� WKHP�WR� ODUJHU�JURXSV��)URP�WKH�FDPHUDPDQ
V
SRLQW�RI�YLHZ��WKH�,�SDWWHUQ�LV�IRXQG�LQ�WKH�$�DQG�/�SDWWHUQV�ZKHQHYHU�D
VHULHV�RI�FORVH�XSV�DQG�VLQJOHV�DUH�UHTXLUHG�

)LJXUH������3RVLWLRQV��$OO�WKH�SRVLWLRQV�DUH�LQ�WKH�,�SDWWHUQ�

6WDJLQJ�'LDORJXH�IRU�7ZR�6XEMHFWV
)RU�WKH�VDNH�RI�FODULW\��PRVW�RI�WKH�SKRWRERDUGV�LQ�WKLV�FKDSWHU�DUH�VKRW�LQ
VLPSOH� VXUURXQGLQJV� VWDJHG� IRU� WKH� VWDWLF� FDPHUD�� /DWHU�� ZH
OO� VHH� KRZ
FDPHUD� PRYHPHQW� RU� PRYHPHQW� E\� WKH� SOD\HUV� FDQ� EH� VXEVWLWXWHG� IRU
FXWWLQJ�� )RU� QRZ�� WKH� FDPHUD� LV� ORFNHG� GRZQ� DQG� WKH� SKRWRERDUG
VHTXHQFHV� UHSUHVHQW� PXOWLSOH� FDPHUD� DQJOHV� WKDW� KDYH� EHHQ� HGLWHG
WRJHWKHU�

326,7,21�21(
)DFH�WR�)DFH

7KH�PRVW�EDVLF�SRVLWLRQLQJ�RI�WZR�SHRSOH�LQ�FRQYHUVDWLRQ�LV�IDFLQJ�HDFK

���



RWKHU� ZLWK� WKHLU� VKRXOGHUV� SDUDOOHO�� 7KH� ILUVW� RSWLRQ� LV� WR� IUDPH� WKH
VXEMHFWV�LQ�SURILOH��DV�VKRZQ�LQ�WKH�ILUVW�VL[�SDQHOV�
&RPSRVLWLRQDOO\��WKLV�VWDJLQJ�DOORZV�IRU�SRZHUIXO�VXEMHFW�RSSRVLWLRQV�

,Q�WKLV�VHWXS�ZH�GR�QRW�JHW�WR�VHH�PXFK�RI�WKH�SOD\HUV
�H[SUHVVLRQV�XQOHVV
WKH� FRPSRVLWLRQ� LV� YHU\� WLJKW� �IUDPH� ���� ,I� LQGLYLGXDO�&8V� DUH� XVHG� WKH
FDPHUD�LV�XVXDOO\�UHSRVLWLRQHG�IRU�UHYHUVH�276�VKRWV��DOWKRXJK�LQGLYLGXDO
SURILOH�&8V�DUH�FHUWDLQO\�SRVVLEOH�

���



326,7,21�21(�276
7KLV�QH[W�VHULHV�VKRZV�WKH�FODVVLF�VKRW��UHYHUVH�VKRW�SDWWHUQ�LQ�RYHU�WKH�
VKRXOGHU� IUDPLQJV�� 7KHVH� PLJKW� EH� WKH� ORJLFDO� IROORZ�XS� VKRWV� WR� WKH
SURILOH�VWDJLQJV�RQ�WKH�SUHYLRXV�SDJH��7KRXJK�276�VKRWV�DUH�XVXDOO\�VKRW
DV�PDWFKHG�SDLUV�PDLQWDLQLQJ�FRQVLVWHQW�OHQV�DQG�IUDPLQJ�FKRLFHV��PL[HG
SDLUV� FDQ� EH� HGLWHG� WRJHWKHU�� ,Q� D� FRQWLQXRXV� H[FKDQJH� RI� GLDORJXH�
KRZHYHU��PDWFKHG�SDLUV�DUH�PRUH�FRPPRQSODFH�
,Q� WLJKW� IUDPLQJV� WKHUH� DUH� WZR� PDMRU� VWUDWHJLHV� IRU� WKH� 276� VKRWV�

)UDPHV���DQG���LQFOXGH�WKH�IRUHJURXQG�VXEMHFW
V�HQWLUH�KHDG�LQ�WKH�IUDPH�
,Q�IUDPHV���DQG���YLUWXDOO\�RQH�WKLUG�WR�RQH�KDOI�RI�WKH�IUDPH�LV�EORFNHG
RII��VWURQJO\�LVRODWLQJ�WKH�SOD\HU�IDFLQJ�XV�

���



326,7,21�21(
/21*�/(16�276
,Q� WKH� QH[W� VHULHV� RI� 276� VKRWV� �IUDPHV� ������ VWLOO� XVLQJ� 3RVLWLRQ� 2QH
VWDJLQJ��WKH�IRFDO�OHQJWK�RI�WKH�OHQV�EHJLQV�DW����PP�DQG�LV�LQFUHDVHG�WR
���PP�� 7KH� UHVXOWV� DUH� HDV\� WR� VHH�� 1RWLFH� WKDW� IRU� WKH� ILUVW� WLPH� WKH
IUDPLQJ�GHYLFH�RI� WKH�IDFH� LV�D� WUXH�RYHU�WKH�VKRXOGHU�VKRW�VLQFH�ZH�VHH
WKH� VKRXOGHU� DQG�QHFN�RI� WKH� IUDPLQJ� VXEMHFW��7KLV� FRPELQDWLRQ�RI� OHQV

���



DQG� WLJKW� IUDPLQJ� SURGXFHV� D� PRUH� LQWLPDWH� IHHOLQJ� WKDQ� ZRXOG� EH
REWDLQHG�ZLWK�D�ZLGHU�OHQV�

326,7,21�21(
/2:�$1*/(�5(9(56(�6+276
$QRWKHU�YHUVLRQ�RI�WKH�VKRW��UHYHUVH�VKRW�SDWWHUQ�RI�3RVLWLRQ�2QH�LV�VHHQ

���



LQ� WKLV� QH[W� VHULHV��ZKLFK� FDQ�EH�GHVFULEHG� DV�RYHU�WKH�KLS� VKRWV��7KHVH
DUH� G\QDPLF�� ORZ�DQJOH� SRVLWLRQV� WKDW� WHQG� WR� SXW� WKH� VXEMHFWV� LQ� DQ
DGYHUVDULDO�UHODWLRQVKLS��)UDPHV���DQG���DUH�RQO\�VOLJKWO\�ORZ�DQJOH�DQG
GR�QRW�VHSDUDWH�WKH�VXEMHFWV�DV�PXFK�DV�GR�IUDPHV���DQG����ZKLFK�DUH�VKRW
IURP�D�FDPHUD�KHLJKW�RI��� IW�� ,Q� IUDPHV���DQG���� WKH�IRFDO� OHQJWK�RI� WKH
OHQV� LV� LQFUHDVHG� ����PP�� WR� ORVH� IRFXV� RQ� WKH� IRUHJURXQG� IUDPLQJ
VXEMHFW��WKXV�HPSKDVL]LQJ�WKH�EDFNJURXQG�ILJXUH�

���



326,7,21�7:2
6KRXOGHU�WR�6KRXOGHU

7KLV� EDVLFDOO\� IURQWDO� SRVLWLRQLQJ� RIIHUV�PRUH� RSWLRQV� WKDQ�PRVW� RWKHUV
EHFDXVH�SOD\HUV�FDQ�EH�VHHQ�IXOO�IDFH�RU�LQ�SURILOH�LQ�WKH�VDPH�VKRW��,Q�RXU
H[DPSOH�WKH�VXEMHFWV�DUH�IDFHG�IRUZDUG��ORRNLQJ�DW�D�URDG�PDS�VSUHDG�RQ
WKH�KRRG�RI�WKH�FDU��EXW�ZKHQ�WKH�FRXSOH�VSHDNV�WR�RQH�DQRWKHU�WKH\�WXUQ
LQ�SURILOH�WR�WKH�FDPHUD�
)UDPHV�����DUH�VWUDLJKWIRUZDUG�WZR�VKRWV��$Q\�RI�WKHVH�FRXOG�VHUYH�DV

D�PDVWHU�VKRW��DOWKRXJK�IUDPH���LV�VRPHZKDW�ZLGH�IRU�D�FRQYHUVDWLRQ��7U\
WR� LPDJLQH� D� GLDORJXH� VFHQH� DV� \RX� ORRN� DW� WKHVH� IUDPHV�� <RX� ZLOO
SUREDEO\� ILQG� WKDW� WKH� VL]H� RI� WKH� VKRW� ZLOO� DIIHFW� ZKDW� W\SH� RI� VFHQH
FRPHV�WR�PLQG��<RX�FDQ�SUREDEO\�WKLQN�RI�WKLV�DV�D�UHYHUVH�H[HUFLVH�VLQFH
\RX�ZLOO�PRVW� RIWHQ� IDFH� WKH� RSSRVLWH� VLWXDWLRQ�� LPDJLQLQJ� D� VKRW� IRU� D
VFHQH�LQ�D�VFULSW�

)UDPHV� ��� �� DQG� �� LOOXVWUDWH� DQ� DFWXDO� VHTXHQFH��:H� EHJLQ� ZLWK� WKH
SURILOH�WZR�VKRW�LQ�IUDPH���DQG�PRYH�LQ�WR�SURILOH�FORVH�XSV�LQ�IUDPHV��
DQG����7KH�FDPHUD�ZRXOG�EH�PRYHG�LQ�IRU�WKH�&8V��EXW�LW�ZRXOG�VWLOO�EH
GLUHFWHG�DORQJ� WKH�VDPH�DQJOH�RI�YLHZ�DV� IRU� WKH�RSHQ� WZR�VKRW�� �,Q�P\
RSLQLRQ�� WKLV� XVH� RI� &8V� WHQGV� WR� EUHDN� XS� WKH� VFHQH�� WKRXJK� LQ� WKH
FRQWLQXLW\�VW\OH�LW
V�D�SHUIHFWO\�OHJLWLPDWH�FXW��

���



,Q�IUDPHV�����ZH�RSHQ�ZLWK�WKH�PHGLXP�WZR�VKRW��7KLV� WLPH�ZH�KDYH
UHSODFHG� WKH� &8V� RI� WKH� SUHYLRXV� YHUVLRQ� ZLWK� D� SURILOH� WZR�VKRW� E\
PRYLQJ�WKH�FDPHUD�DURXQG�WR�WKH�VLGH�DQG�VXEVHTXHQWO\�UHYHUVLQJ�WR�WKH
276�VKRW��8QIRUWXQDWHO\�� WKH� IUDPLQJV�GRQ
W� ILOO� WKH� IUDPH�DV�PXFK�DV� ,
ZRXOG�OLNH�WR�VHH��,I�WKLV�ZHUH�D�VWRU\ERDUG�,�ZRXOG�NQRZ�LQ�DGYDQFH�WKDW
WKH�VKRWV�VKRXOG�EH�WLJKWHU�

,Q� WKLV� ODVW� VHULHV�� IUDPHV� ������� ZH� EHJLQ� ZLWK� WKH� PDVWHU� VKRW
IROORZHG�E\�WZR�FORVH�XSV��7KLV�WLPH�ZH�RSHQ�ZLWK�DQ�DQJXODU�WZR�VKRW�
7KH�FDPHUD�LV�PRYHG�WR�WKH�VLGH�IRU�WKH�VKRW��UHYHUVH�VKRW�&8V��&RPSDUH
WKHVH�ZLWK� WKH� WZR�SURILOH�&8� VKRWV�ZH�XVHG� HDUOLHU� LQ� IUDPHV� �� DQG���
1RWLFH� WKDW� WKHVH� QHZHU� &8V� JLYH� D� VWURQJHU� VHQVH� RI� SUHVHQFH�� 7KLV
KDSSHQV�EHFDXVH�HDFK�VXEMHFW�LQ�WKH�&8�LV�ORRNLQJ�LQ�RXU��WKH�FDPHUD
V�
GLUHFWLRQ²LQ�D�VHQVH��LQFOXGLQJ�XV�LQ�WKH�VFHQH�

���



326,7,21�7+5((
7KLV�EDVLF�VWDJLQJ�GHSOR\V�WKH�ILJXUHV�DW�DQ�DQJOH�RI����GHJUHHV��7KLV�LV�D
FRPSURPLVH�EHWZHHQ� WKH�SDUDOOHO� VKRXOGHU�DUUDQJHPHQW�RI�3RVLWLRQ�2QH
DQG� WKH� VKRXOGHU�WR�VKRXOGHU� DUUDQJHPHQW�RI�3RVLWLRQ�7ZR�� ,W� LV� D�PRUH
FDVXDO�SRVH��QRW�RQH�\RX�ZRXOG�H[SHFW�WR�VHH�LI�WKH�FRXSOH�ZHUH�DUJXLQJ
RU� KDYLQJ� DQ� LQWLPDWH� FRQYHUVDWLRQ�� 7KH� ORRVHU� UHODWLRQVKLS� DOORZV� WKH
FRXSOH�WR�ORRN�DZD\�IURP�RQH�DQRWKHU�DQG�YDU\�WKHLU�KHDG�SRVLWLRQV�
,Q�WKH�DQJXODU�WZR�VKRW�VKRZQ�LQ�IUDPHV���DQG���WKH�SOD\HU�IDFLQJ�WKH

FDPHUD�LV�LQ�WKH�IDYRUHG�SRVLWLRQ��7KLV�W\SH�RI�VHWXS�LV�VLPLODU�WR�WKH�276
VKRWV�� DQG� ZH� H[SHFW� WR� VHH� D� UHYHUVH� RI� WKH� SOD\HU� LQ� WKH� VHFRQGDU\
SRVLWLRQ�
7KH�KHDG�RQ� WZR�VKRW� LQ� IUDPHV���DQG���SXWV� WKH�SOD\HUV�RQ�DQ�HTXDO

EDVLV� DQG� VR� LV� WKH� ORJLFDO� FKRLFH� IRU� D� PDVWHU� VKRW� LI� QR� FORVH�XSV� RU
UHYHUVHV�DUH�XVHG��7KH�DOWHUQDWLYH� LV� WR�KDYH� WKH�SOD\HU� LQ� WKH�VHFRQGDU\
SRVLWLRQ� WXUQ� WRZDUGV� WKH� FDPHUD� WR� REWDLQ� WKH� HTXLYDOHQW� RI� D� UHYHUVH
VKRW��$V�ZLWK�DQ\�RI�WKH�³,´�SDWWHUQV��276V�DQG�&8V�FDQ�EH�XVHG��DOWKRXJK
WKLV� WHQGV� WR� IRUFH� WKH� VXEMHFWV� LQWR� WKH� PRUH� GLUHFW� UHODWLRQVKLS� RI
3RVLWLRQ� 7ZR�� 2QH� ZD\� RI� PDLQWDLQLQJ� WKH� DQJXODU� SRVLWLRQLQJ� LV� E\
FRPSRVLQJ� WKH� WZR�VKRW� YHU\� WLJKWO\� DQG� FORVLQJ� WKH� VSDFH� EHWZHHQ� WKH
VXEMHFWV��$�VKRW��UHYHUVH�VKRW�YHUVLRQ�RI�WKLV�LV�VKRZQ�LQ�IUDPHV���DQG���

���



326,7,21�)285
%HJLQQLQJ�ZLWK�3RVLWLRQ�)RXU�ZH�ZLOO�ORRN�DW�VWDJLQJV�WKDW�FUHDWH�WHQVLRQ�
,Q�DOO�FDVHV�WKLV�LV�GXH�WR�WKH�DEVHQFH�RI�H\H�FRQWDFW�EHWZHHQ�WKH�SOD\HUV�
,Q� WKLV� VHULHV�� WKH�ZRPDQ�KDV� WXUQHG� IURP�KHU�SDUWQHU�� DQG� WKH� VHQVH�RI
VHSDUDWLRQ� LV�FOHDU��7KLV� W\SH�RI� IUDPLQJ�SXWV� WKH�YLHZHU� LQ�D�SULYLOHJHG
SRVLWLRQ�EHFDXVH�ZH�FDQ�VHH�ZKDW�WKH�PDQ�FDQQRW��WKH�ZRPDQ
V�UHDFWLRQV
WR�KLV�ZRUGV�
6WDJLQJ� LQ�GHSWK� LQ� WKLV�ZD\�FOHDUO\�SODFHV�XV� LQ�D�FORVHU� UHODWLRQVKLS

ZLWK� RQH� RI� WKH� SOD\HUV�� 7KLV� LV� D� GHILQLWH� FKRLFH� RI� SRLQW� RI� YLHZ� WKDW
GHSHQGV�RQ�WKH�EDVLF�IURQWDOLW\�RI�WKH�VFHQH��$�UHYHUVH�VKRW�LQ�WKLV�VWDJLQJ
ZRXOG�GUDVWLFDOO\� DOWHU� WKH�SRLQW� RI� YLHZ�� ,I� D�PRUH�QHXWUDO� UHODWLRQVKLS

���



ZLWK�WKH�SOD\HUV�LV�GHVLUHG��WKHUH�DUH�RWKHU��SUREDEO\�EHWWHU��VWDJLQJV�WKDW
FDQ�EH�XVHG��$V�\RX�FDQ�VHH��,�KDYH�QRW�XVHG�DQ\�UHYHUVH�VKRWV�ZLWK�WKLV
VWDJLQJ��ZKLFK�LV�LQKHUHQWO\�IURQWDO�
,Q�IUDPH���WKH�WZR�VKRW�LV�FRPSRVHG�LQ�GHSWK�ZLWK�D���PP�OHQV��7KH

UHVXOW�LV�WKDW�VOLJKW�GLVWRUWLRQ�FDQ�EH�VHHQ�LQ�WKH�IRUHJURXQG�SOD\HU�DQG�WKH
SOD\HU�LQ�WKH�EDFNJURXQG�VHHPV�IDU�DZD\�HYHQ�WKRXJK�WKH�SOD\HUV�DUH�RQO\
VHSDUDWHG�E\�WKH�OHQJWK�RI�D�SLFQLF�WDEOH�

)UDPHV�����DQG���SUHVHQW�D�VOLJKWO\�PRGLILHG�DOWHUQDWLYH��7KH�RSHQLQJ
WZR�VKRW�LV�ORRVHU��DOORZLQJ�WKH�YLHZHU�VRPH�EUHDWKLQJ�URRP��7KH�FORVH�
XS�LQ�IUDPH���DOVR�KDV�EHHQ�PDGH�ZLGHU��DOPRVW�D�PHGLXP�VKRW��WR�JLYH
WKH�IUDPH�D�PRUH�UHOD[HG�IHHOLQJ��)UDPH���VKRZV�D�ORZHU�DQJOH�FORVH�XS�
&RPSDUH�WKH�IHHOLQJ�RI�WKLV�IUDPH�WR�IUDPH���DERYH��7KH�UHVXOW�RI� WKHVH
FKDQJHV�LV�WKDW�WKH�VHTXHQFH�LV�OHVV�LQVLVWHQW�

326,7,21�),9(
7KLV� LV� DQRWKHU� VWDJLQJ� WKDW� WHQGV� WRZDUG� VHSDUDWLRQ� DQG� WHQVLRQ�� 7KH

���



ERG\� ODQJXDJH� RI� WKH�ZRPDQ
V� IROGHG� DUPV� DQG� WKH�PDQ
V� KDQGV� LQ� KLV
SRFNHWV�RU�RQ�KLV�KLSV�FRQWULEXWHV�WR�WKH�LQWHUSUHWDWLRQ�RI�WKH�VFHQH��7KH
IUDPLQJ�FDQ�EH�XVHG�WR�HPSKDVL]H�WKH�GUDPDWLF�VLWXDWLRQ�EXW�LV�HVVHQWLDOO\
QHXWUDO�DV� WR�ZKLFK�DFWRU� LV�GRPLQDQW�� ,Q� WKH�YHUVLRQ�VKRZQ�� WKH�ZRPDQ
UHIXVHV� WR� ORRN�DW� WKH�PDQ��7KLV��RI�FRXUVH�� LV�D� W\SH�RI�FRQWURO��DQG�ZH
FDQ�LPDJLQH�WKDW�WKH�PDQ�LV�SODFHG�LQ�D�SRVLWLRQ�RI�ZHDNQHVV��:H�FRXOG
MXVW�DV�HDVLO\�SURSRVH�D�VFHQH�LQ�ZKLFK�WKH�PDQ�LV�FRQIURQWLQJ�WKH�ZRPDQ
ZLWK�VRPH�OLH�VKH�KDV�WROG��,Q�WKLV�FDVH�WKH�PDQ�ZRXOG�EH�LQ�WKH�GRPLQDQW
UROH�
:H� EHJLQ�ZLWK� D� KLJK� DQJOH� LQ� IUDPH� ��� 7KLV� YLHZ� XVXDOO\� VHUYHV� WR

FUHDWH� WHQVLRQ� DQG� LVRODWLRQ�� 7KH� RSHQ� VXUURXQGLQJV� FRQWULEXWH� WR� WKLV
IHHOLQJ�� 7KH� FXW� WR� WKH� WZR�VKRW� LQ� IUDPH� �� LV� D� OHJLWLPDWH� HGLW�� EXW� ,
ZRXOG� SUHIHU� WR� VKRZ� WKH� SOD\HUV� VHSDUDWHG� PRUH�� 7KH� QH[W� VHTXHQFH
�IUDPHV���DQG����VKRZV�D�SDLU�RI�UHYHUVHG�DQJXODU�VKRWV�

,Q�IUDPHV���DQG���ZH�VHH�D�SDLU�RI�WLJKWHU�UHYHUVH�VKRWV��,Q�WKHVH�VKRWV
WKH� IUDPLQJ� FRPELQHV� D� &8� IUDPLQJ� DQG� D� PHGLXP� VKRW�� 7KH� REYLRXV

���



GLIIHUHQFH� LV� WKDW� IUDPH��� IHDWXUHV�ERWK�SOD\HUV
� IDFHV��ZKLOH� IUDPH��� LV
UHDOO\�DQ�276�VKRW�
,I� LW� LV�QHFHVVDU\� WR�ZLWKKROG� WKH�ZRPDQ
V�H[SUHVVLRQ�ZH�FRXOG�IUDPH

WKH�VFHQH�IURP�WKH�RSSRVLWH�VLGH�RI�WKH�DFWLRQ�LQ�WKH�SUHYLRXV�IUDPHV��,Q
WKLV�FDVH�ZH�ZLOO�EH�FURVVLQJ�WKH�OLQH�RI�DFWLRQ�
7KLV�VWDJLQJ�ZRXOG�RSHQ�ZLWK�WKH�KLJK�DQJOH�VKRW�LQ�IUDPH����FURVV�WKH

OLQH�WR�IUDPH����DQG�FURVV�WKH�OLQH�RQH�ODVW�WLPH�WR�IUDPH����7KLV�W\SH�RI
VWDJLQJ�DQG�VKRW�VHTXHQFH�LV�QRW�DW�DOO�W\SLFDO�RI�WKH�FRQWLQXLW\�VW\OH��EXW
WKDW� LV� ODUJHO\� GXH� WR� WKH� XQFKDOOHQJHG� RUWKRGR[\� RI� WKH� ����GHJUHH
FRQYHQWLRQ��'R�QRW�DXWRPDWLFDOO\�UXOH�RXW�D�VKRW�VLPSO\�EHFDXVH�LW�PHDQV
FURVVLQJ�WKH�OLQH��,I�LW�ZRUNV��XVH�LW�

326,7,21�6,;
7KLV�GUDPDWLF� VWDJLQJ�ZLWKKROGV�H\H�FRQWDFW� IRU�PXFK�RI� LWV�HIIHFW��7KH
YDOXH�RI� WKLV� VWDJLQJ� LV� LWV� FODULW\�� UHODWHG� LQ�D� VHQVH� WR� WKH� VKRXOGHU�WR�
VKRXOGHU�WZR�VKRW��7KH�GLIIHUHQFH�LV� WKDW� LQ�GHSWK�VWDJLQJ�HQFRXUDJHV�XV
WR�LGHQWLI\�ZLWK�WKH�IRUHJURXQG�SOD\HU��0\�IHHOLQJ�DERXW�WKLV�W\SH�RI�VHWXS

���



LV�WKDW�RYHUFXWWLQJ�GHVWUR\V�WKH�XQLW\�RI�WKH�VFHQH�
,Q�IUDPH���ZH�VHH�D�ZLGH�VKRW�RI�WKH�VHWXS��EXW�IUDPH���LV�SUREDEO\�WKH

EHVW� GLVWDQFH� IRU� D�PDVWHU� VKRW�� ,Q� WKLV� W\SH� RI� VWDJLQJ� WKH� EDFNJURXQG
SOD\HU� KDV� URRP� WR� PRYH�� SDFH�� WXUQ� DURXQG� RU� OHDYH� WKH� IUDPH
PRPHQWDULO\��ZKLOH�WKH�IRUHJURXQG�SOD\HU�LV�UHVWULFWHG�WR�D�VPDOOHU�VSDFH
LI�ERWK�SOD\HUV�DUH�WR�UHPDLQ�ZLWKLQ�WKH�IUDPH��)UDPHV���DQG���UHYHDO�WKH
ZD\�LQ�ZKLFK�LGHQWLILFDWLRQ�FDQ�EH�FRQWUROOHG�E\�SODFLQJ�XV�LQ�DQ�LQWLPDWH
UHODWLRQVKLS� ZLWK� WKH� PDQ�� ,I� FXWWLQJ� LV� XVHG�� WKH� SDLU� RI� FORVH�XSV� LQ
IUDPHV���DQG���UHWDLQ�WKH�IHHOLQJ�RI�VHSDUDWLRQ�

���



326,7,21�6(9(1
:LWK� WKLV� VWDJLQJ� ZH� FRQWLQXH� WKH� GHSOR\PHQW� RI� SOD\HUV� ZKR� GR� QRW
PDNH�H\H�FRQWDFW��%HFDXVH�ERWK�SOD\HUV�DUH�ORRNLQJ�RIIVFUHHQ�LQ�GLIIHUHQW
GLUHFWLRQV�� WKH�YLHZHU
V�DWWHQWLRQ�LV�GLYLGHG�EHWZHHQ�WKH�EDFNJURXQG�DQG
WKH� IRUHJURXQG� SOD\HUV�� 7KLV� SURGXFHV� DQ� RIIKDQGHG�� UHOD[HG� GUDPDWLF
VLWXDWLRQ�� 1RWLFH� WKDW� WKH� EDFNJURXQG� SOD\HU� LV� ORRNLQJ� SDVW� WKH
IRUHJURXQG� SOD\HU�� 7KLV� GLUHFWV� WKH� YLHZHU
V� DWWHQWLRQ� WR� WKH� IRUHJURXQG
SOD\HU�DQG�XQLILHV�WKH�VKRW�
&RQVLGHU�WKLV�VHULHV�D�FRPSDULVRQ�RI�FORVH�XSV��7KH�PLGGOH�FORVH�XS�RI

WKH�PDQ� LV� D� JRRG� H[DPSOH� RI� KRZ� VKRW� VL]H� FRQWULEXWHV� WR� WKH� VSDWLDO
XQLW\�RI�WKH�VHTXHQFH��/HDUQ�WR�PRYH�\RXU�H\HV�RYHU�WKH�LPDJHV�ZLWKRXW
VWXG\LQJ� WKHP�� 5HDGLQJ� D� VWRU\ERDUG� LV� D� PDWWHU� RI� HGLWLQJ� ZLWK� \RXU
H\HV��7KLV�EHFRPHV�HDVLHU�ZKHQ�\RX�KDYH�DQ�DFWXDO�VFHQH�WR�LPDJLQH�

���



326,7,21�(,*+7
7KLV� QH[W� YHUVLRQ� LV� D� YDULDWLRQ� RQ� WKH� SUHYLRXV� VWDJLQJ��$V� EHIRUH�� WKH
SOD\HUV� DUH� LQ� D� ULJKW�DQJOH� UHODWLRQVKLS�� EXW� WKLV� WLPH� WKH� EDFNJURXQG
SOD\HU� LV� ORRNLQJ�DZD\� IURP� WKH�RWKHU�SOD\HU��7KH� WKUHH�SDLUV�RI�SKRWRV
VHUYH� DV� D� JRRG� H[DPSOH� RI� WKH� GLIIHUHQW� ZD\V� LQ� ZKLFK� WKH� YLHZHU
V
UHODWLRQVKLS� WR� WKH�SOD\HUV� LV�GHWHUPLQHG�� ,Q� IUDPHV��� DQG��� WKH�ZRPDQ
IDFLQJ�XV�LV�IDYRUHG�VOLJKWO\��$V�D�JHQHUDO�UXOH�WKH�SOD\HU�ZKRVH�H\HV�DUH
PRVW� FOHDUO\� VHHQ� ZLOO� GRPLQDWH� WKH� VKRW��$V� ZH� KDYH� VHHQ� EHIRUH�� LQ�
GHSWK�VWDJLQJ�HQFRXUDJHV�RXU�LQGHQWLILFDWLRQ�ZLWK�WKH�IRUHJURXQG�SOD\HU�
)LQDOO\��WKH�DQJXODU�VKRWV�LQ�IUDPHV���DQG���WHQG�WR�EDODQFH�WKH�DWWHQWLRQ

���



RI�WKH�ILJXUHV�VLQFH�ERWK�SOD\HUV�DUH�WXUQHG�DZD\�IURP�WKH�FDPHUD�

326,7,21�1,1(
7KLV�VHULHV�IHDWXUHV�D�VWDJLQJ�WKDW�KDV�WKH�SOD\HUV�VR�FRPSOHWHO\�RSSRVHG
WKDW�LW�VHHPV�DV�WKRXJK�LW�EHORQJV�LQ�D�PXVLFDO�FRPHG\��7KLV�LV�RQO\�WUXH
LI�ZH�LPDJLQH�WKDW� WKH�SOD\HUV�DUH�DZDUH�RI�HDFK�RWKHU�DQG�KDYH�WDNHQ�D
GHILDQW� VWDQFH��:H� FDQ� FKDQJH� WKLV� YHU\� HDVLO\� LI� ZH� LPDJLQH� WKDW� WKH

���



VFHQH� LV� VHW� RQ� D� UDLOURDG� SODWIRUP� DQG� WKDW� WKH�PDQ� KDV� EHHQ� KLUHG� WR
IROORZ� WKH�ZRPDQ�� 7KH�PDQ�PRYHV� LQWR� WKH� FURZG� DQG� VWDQGV�ZLWK� KLV
EDFN� WR�KHU�� ,Q� WKLV� FDVH� WKH� VWDJLQJ�ZRXOG�EH� VXLWHG� WR� D� WKULOOHU�� QRW� D
FRPHG\�
&RPSDULQJ� WKH� VWDJLQJV� LQ� IUDPHV� �� WKURXJK� �� \RX� ZLOO� VHH� WKDW� WKH

VRPHZKDW�VW\OL]HG�SRVLWLRQLQJ�LQ�IUDPHV���DQG���LV�OHVV�DUWLILFLDO�ORRNLQJ
DV�ZH�PRYH�FORVHU�LQ�IUDPHV���DQG���

3HUVRQDOO\�� ,� ILQG� IUDPHV� ����� WR� EH� WKH�PRVW� VXFFHVVIXO� IUDPLQJV� RI
WKLV� SRVLWLRQ��$OO� VL[� IUDPHV� DUH� HYRFDWLYH� IRU� WKH� UHDVRQ� WKDW� WKH� KHDG
WXUQ�LQGLFDWHV�WKDW�WKH�IHDWXUHG�SOD\HU�LV�OLVWHQLQJ�WR�VRPHWKLQJ�RIIVFUHHQ�
,Q�D�VHQVH�WKLV�LV�DQ�DXUDO�YHUVLRQ�RI�WKH�FXW�RQ�WKH�ORRN�

���



326,7,21�7(1
7KH�IROORZLQJ�WKUHH�VHTXHQFHV�UHFRUG�D�VWDJLQJ�LQ�ZKLFK�WKH�SOD\HUV�DUH

���



SRVLWLRQHG� DW� GLIIHUHQW� KHLJKWV�� 7KLV� XVXDOO\�PHDQV� WKDW� WLJKW� WZR�VKRWV
DUH� IUDPHG� DV� XS� RU� GRZQ� DQJOHV�� WKRXJK� LQ�ZLGHU� IUDPLQJV� WKLV� LV� QRW
QHFHVVDU\�� 1R� UHYHUVH� VKRWV� DUH� VKRZQ� LQ� WKLV� VHULHV�� WKRXJK� WKDW� LV
FHUWDLQO\�D�ZRUNDEOH�YDULDWLRQ�
6SHQG� VRPH� WLPH� ORRNLQJ� DW� WKH� VKRW� IORZ� LQ� WKHVH� VHTXHQFHV�� 7U\

³UHDGLQJ´� WKH� IUDPHV� IURP� ULJKW� WR� OHIW� RU� GLDJRQDOO\� DFURVV� WR� SURGXFH
GLIIHUHQW�FRPELQDWLRQV��$Q\�RI�WKHVH�VKRWV�ZRUNV�ZLWK�DQ\�RWKHU��EXW�HDFK
SUHVHQWV� D� VOLJKWO\� GLIIHUHQW� IHHOLQJ� DQG� VSDWLDO� VHQVH�� 'HYHORSLQJ� WKH
VNLOO�WR�SUHGLFW�UHODWLRQVKLSV�EHWZHHQ�VKRWV�LQ�D�VHTXHQFH�ZLOO�KHOS�\RX�LQ
FRPSRVLQJ�LQGLYLGXDO�VKRWV�
7KHUH�DUH�LQQXPHUDEOH�YDULDWLRQV�RQ�WZR�SOD\HU�VWDJLQJV�WKDW�ZH�KDYH

QRW� ORRNHG� DW�� EXW� QHDUO\� DOO� WKH� SRVVLELOLWLHV� ZLOO� VKDUH� WKH� HVVHQWLDO
SK\VLFDO� DQG� HPRWLRQDO� TXDOLWLHV� RI� DW� OHDVW� RQH� RI� WKH� SRVLWLRQV
LOOXVWUDWHG��7KH�SRLQW�LV�QRW�WR�PHPRUL]H�HYHU\�FRQFHLYDEOH�DUUDQJHPHQW
RI� SOD\HU� DQG� FDPHUD�� EXW� UDWKHU� WR� VKDUSHQ� \RXU� DZDUHQHVV� RI� WKH
UHODWLRQVKLS�RI�WKH�HOHPHQWV�IURP�ZKLFK�WKH�GUDPDWLF�TXDOLWLHV�RI�D�VKRW
DUH�FRPSRVHG�
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���',$/2*8(�67$*,1*�:,7+�7+5((
68%-(&76

RZ�WKDW�ZH�KDYH�ORRNHG�DW�WKH����SRVLWLRQV�IRU�WKH�³,´�SDWWHUQ�
ZH�FDQ�DGG�D�WKLUG�SOD\HU�WR�RXU�VWDJLQJV��ZKLFK�ZLOO�PDNH�WKH
³$´�DQG�³/´�SDWWHUQV�SRVVLEOH��5HPHPEHU��RXU�V\VWHP�LV�EDVHG
RQ�WKUHH�DVVXPSWLRQV�

��7KH�,�SDWWHUQ�LV�WKH�VLPSOHVW�EXLOGLQJ�EORFN��,W�LV�IRXQG�LQ�WKH�$
DQG�/�SDWWHUQV�

��3DWWHUQV�GHWHUPLQH�FDPHUD�SODFHPHQW�EDVHG�RQ�WKH�OLQH�RI�DFWLRQ�

��3RVLWLRQ�GHWHUPLQHV�WKH�SODFHPHQW�RI�SOD\HUV�LQ�WKH�IUDPH�EDVHG�RQ�WKH
EDVLF�VWDJLQJ�SDWWHUQ�

7KH�'LIIHUHQFH�%HWZHHQ�$�DQG�/�3DWWHUQV
%HFDXVH� DFWRUV� DUH� QRW� DOZD\V� DUUDQJHG� LQ� SUHFLVH� $� DOZD\V� HDV\� WR
GHFLGH�ZKLFK�SDWWHUQ�WR�DSSO\��,Q�WKLV�LV�WKH�GHWHUPLQLQJ�IDFWRU�
)RU�H[DPSOH��ZKHQ�OLQLQJ�XS�SOD\HUV�IRU�D�WKUHH�VKRW�\RX�PD\�ILQG�WKDW

WZR� SOD\HUV� DUH� IDFLQJ� WKH� WKLUG� SOD\HU�� ,I� WKH� WKLUG� SOD\HU� LV� IUDPHG
EHWZHHQWKHRWKHUWZR��WKHQ�WKH�VWDJLQJ�DUUDQJHPHQW�LV�WKH�$�SDWWHUQ��,I�WKH
WKLUG� SOD\HU� LV� OLQHG� XS� RXWVLGH� WKH� RWKHU� WZR� SOD\HUV�� WKHQ� WKH
DUUDQJHPHQW�LV�WKH�/�SDWWHUQ��7KLV�DVSHFW�RI�VWDJLQJ�LV�FDOOHG�RSSRVLWLRQ�
)LJXUH������VKRZV�WKH�YDULRXV�W\SHV�RI�RSSRVLWLRQV�WKDW�FDQ�EH�REWDLQHG�

���



)LJXUH� ������ )UDPHV� �� DQG� �� VKRZ� RQH� VXEMHFW� RSSRVHG� E\� WZR� RWKHUV�
6LQFH� WKH� ORQH� ILJXUH� LQ� EODFN� LV� IODQNHG� E\� WKH� RWKHU� WZR�� WKLV� LV� DQ�$
SDWWHUQ�� )UDPHV� �� DQG� �� VKRZ� WKH� DOWHUQDWLYH� VHWXS� IRU� WKH� WKUHH�VKRW� LQ
ZKLFK�WKH�ORQH�VXEMHFW�LV�LVRODWHG�WR�RQH�VLGH��7KLV�LV�DQ�/�SDWWHUQ��)UDPHV
��DQG��� LOOXVWUDWH� WKH� W\SH�RI� RSSRVLWLRQ� WKDW� FDQ�EH�REWDLQHG� LI�ZH�EUHDN
GRZQ� WKH� WKUHH�VKRW� LQWR�D� WZR�VKRW�RSSRVHG�E\�D� FORVH�XS�� ,Q� IUDPHV����
DOO�WKH�SOD\HUV�DUH�HTXDOO\�RSSRVHG�LQ�FORVH�XSV�

7KH�%DVLF�3D+HUQV�DQG�3RVLWLRQV
,Q� WKH� WZR�SOD\HU� VWDJLQJV� RI� WKH� SUHYLRXV�FKDSWHU�� WKH� PRGHOV� LQ� WKH
SKRWRERDUGV�ZHUH� DUUDQJHG� LQ� RSHQ� VSDFH��+DYLQJ� HVWDEOLVKHG� WKH� EDVLF
SRVLWLRQV�LQ�WKRVH�H[DPSOHV�ZH�FDQ�ORRN�DW�VWDJLQJV�WKDW�DUH�OHVV�SUHFLVHO\
DOLJQHG�
%\� DGGLQJ� WKH� DGGLWLRQDO� SOD\HU� ZH� KDYH� LQFUHDVHG� WKH� QXPEHU� RI

SDWWHUQ�DQG�SRVLWLRQ�FRPELQDWLRQV�HQRUPRXVO\��:H�GR�QRW�QHHG�WR�ORRN�DW

���



DOO�RI�WKHP�VLQFH�ZH�NQRZ�WKDW�DQ\�FRPELQDWLRQ�FDQ�EH�UHGXFHG�WR�WKH���
SRVLWLRQV�LQ� WKH�,�SDWWHUQ�WKDW�ZH�KDYH�DOUHDG\�VHHQ��&RQYHUVHO\��ZH�FDQ
UHYHUVH� WKH� SURFHVV� DQG� FRQVWUXFW� GR]HQV� RI� WKUHH�SOD\HU� VWDJLQJV� IURP
WKH����SRVLWLRQV��7KLV�LGHD�LV�VKRZQ�LQ�)LJXUH������

)LJXUH�������+HUH�ZH�VHH�WKH�ER[HG�SRUWLRQ�RI�WKH�$�DQG�/�SDWWHUQV�EHLQJ
UHSODFHG� E\� WKH� WZR� DOWHUQDWH� SRVLWLRQV� LQ� WKH� ,� SDWWHUQ� DW� WKH� WRS� RI� WKH
ILJXUH��7KH�ER[�FRXOG�MXVW�DV�HDVLO\�EH�GUDZQ�KRUL]RQWDOO\�RU�GLDJRQDOO\�DV
ORQJ�DV�WZR�SOD\HUV�DUH�HQFORVHG�LQ�WKH�ER[�

%HIRUH�ORRNLQJ�DW�WKH�SKRWRERDUG�H[DPSOHV��ZH�FDQ�UHYLHZ�WKH�OLQH�RI
DFWLRQ� DV� LW� SHUWDLQV� WR� WKUHH�SOD\HU� VFHQHV��)LJXUH������ VKRZV� D� W\SLFDO
VWDJLQJ�VLWXDWLRQ�LQ�WKH�$�SDWWHUQ�

)LJXUH� ������ ,Q� WKLV� $� SDWWHUQ� VWDJLQJ� ,� ILUVW� GHWHUPLQHG� WKH� JHQHUDO

���



DQJOH� RI� YLHZ��$OWKRXJK� WKH� FDPHUD� FDQ�PRYH� ���� GHJUHHV� DURXQG� WKH
SOD\HUV�� WKH� VFHQH� VKRXOG� KDYH� D� EDVLF� YLHZLQJ� RULHQWDWLRQ�� 7KH
FLUFXPVWDQFHV�YDU\�ZLWK�WKH�VFHQH��EXW�LQ�WKLV�FDVH�WKH�VFHQH�RSHQV�ZLWK
D� YLHZ� IURP� FDPHUD� ��� 7KH� GLDORJXH� EHJLQV� EHWZHHQ� SOD\HUV� D� DQD� F�
7KLV� HVWDEOLVKHV� WKH� OLQH� EHWZHHQ� WKHP�� &DPHUD� SRVLWLRQV� �� DQG� �� IRU
276�VKRWV�DUH�SODFHG�RXWVLGH� WKH� OLQH��1RZ�SOD\HU�E�VSHDNV�WR�SOD\HU�F�
HVWDEOLVKLQJ� D� QHZ� OLQH� EHWZHHQ� WKHP�� 2Q� ZKDW� VLGH� RI� WKH� OLQH� GR� ZH
SODFH�WKH�FDPHUD"�7KLV�LV�ZKHUH�WKH�JHQHUDO�YLHZ�FRPHV�LQ��5DWKHU�WKDQ
VHW� XS� D� QHZ� FDPHUD� SRVLWLRQ�RXWVLGH� RI� SOD\HUV� D� DQG�E�� DV�ZH�GLG� IRU
SOD\HUV�D�DQG�F��ZH�VWD\�RQ�WKH�VDPH�VLGH�RI�SOD\HU�D��1RZ�ZKHQ�SOD\HU�E
VSHDNV�WR�SOD\HU�F�ZH�VWD\�RQ�WKH�VDPH�VLGH�RI�SOD\HU�E�DQG�XVH�FDPHUD
SRVLWLRQ� ��� :KDW� DRRXW� FDPHUD� SRVLWLRQ� �"� 'R� ZH� DFWXDOO\� QHHG� WKLV
DQDOH"� :LWK� WKH� QXPEHU� RI� DQJOHV� ZH� DOUHDG\� KDYH�� LW� PD\� EH
XQQHFHVVDU\��7KLV�H[DPSOH�FDQ�EH�KDQDOHG�LQ�RWKHU�ZD\V��EXW�WKH�JHQHUDO
LGHD� LV� WR� UHXVH�SRVLWLRQV�ZKHQ�SRVVLEOH� UDWKHU� WKDQ� FRQVWDQWO\� FUHDWLQJ
QHZ�RQHV�ZQHQHYHU�D�QHZ�OLQH�LV�HVWDEOLVKHG�

,Q� WKH� IROORZLQJ�H[DPSOHV�ZH�ZLOO� FRQVLGHU� VRPH�FRPPRQ�DQG� VRPH
QRW�VR�FRPPRQ�VWDJLQJ�VLWXDWLRQV�ZLWK�WKUHH�SOD\HUV�

$�3DWWHUQ��9HUVLRQ�2QH�
+HUH�LV�WKH�VDPH�VWDJLQJ�VLWXDWLRQ�ZH�MXVW�ORRNHG�DW�LQ�)LJXUH�������)UDPH
�� LV� WKH� RQO\� FRPELQDWLRQ� RI� VHWXS� DQG� VWDJLQJ� IRU� WKLV� SDWWHUQ� WKDW
SHUPLWV�XV�WR�VHH�DOO�WKH�VXEMHFWV�FOHDUO\��7KLV�PDNHV�LW�WKH�REYLRXV�FKRLFH
IRU�D�PDVWHU�VKRW�
,Q� WKH� ILUVW� VHULHV� RI� IUDPHV� ������� VLQJOH� VKRWV� �PHGLXP� VKRWV� DQG� D

FORVH�XS�� DUH� XVHG� DIWHU� WKH� RSHQLQJ� PDVWHU� VKRW�� 7KLV� SURGXFHV� WZR
UHVXOWV��)LUVW��LW�WHQGV�WR�IUDJPHQW�VSDFH��DQG�VHFRQGO\��LW�SUHYHQWV�XV�IURP
VHHLQJ�WKH�SOD\HU�VSHDNLQJ�DQG�WKH�SOD\HUV�ZKR�DUH�OLVWHQLQJ�LQ�RQH�VKRW�
&RPSDUH�WKLV�ZLWK�WKH�QH[W�VHTXHQFH�

���



,Q� WKLV�QH[W�VHULHV�RI�VL[� IUDPHV� ��������276�VKRWV�KDYH�EHHQ�XVHG� WR
XQLI\� VSDFH��$IWHU� WKH� HVWDEOLVKLQJ� VKRW�� DQ� HQWLUH� FRQYHUVDWLRQ� FDQ� EH
FRPIRUWDEO\�KDQGOHG� LQ�276�VKRWV� DQG�DQ�RFFDVLRQDO� WKUHH�VKRW�RU� WZR�
VKRW�WR�YDU\�WKH�UK\WKP��$V�\RX�FDQ�VHH��WKH�276�VKRWV�DUH�IUDPHG�LQ�WKH
VDPH�ZD\�ZH�ZRXOG� KDQGOH� WKH� VWDJLQJ� LI� WKHUH�ZHUH� RQO\� WZR� SOD\HUV�
7KH�VHYHUDO�276�YDULDWLRQV�LQ�WKH�,�SDWWHUQ�LQWURGXFHG�LQ�WKH�ODVW�FKDSWHU
DOO�DSSO\�WR�WKH�VWDJLQJ�ZH�DUH�ORRNLQJ�DW�KHUH�

���



$�3DWWHUQ��9HUVLRQ�7ZR�
7KLV� ³$´� SDWWHUQ� VWDJLQJ� LV� D� GLUHFW� SRVLWLRQLQJ� RI� RSSRVHG� ILJXUHV� DV
PLJKW�EH�H[SHFWHG�LQ�DQ�LQWHUYLHZ�RU�PHHWLQJ�LQ�ZKLFK�WKH�SDUWLHV�DUH�RQ
D�IRUPDO�EDVLV��$JDLQ�WKLV�LV�D�YHU\�FRPPRQ�VWDJLQJ�SRVLWLRQ�ZKHWKHU�WKH
SOD\HUV�DUH�VWDQGLQJ�RU�VLWWLQJ��1RWLFH�WKDW�WKH�PDQ
V�VLJKW�OLQH�LQ�IUDPH��
LV�YHU\�FORVH�WR�WKH�FDPHUD��SODFLQJ�KLP�LQ�D�GLUHFW�UHODWLRQVKLS�ZLWK�WKH
YLHZHU��,Q�IUDPH���ZH�VHH�WKH�ZRPHQ�LQ�SURILOH��DQG�WKHLU�UHODWLRQVKLS�WR

���



WKH�YLHZHU�LV�GHIHUHQWLDO�� ,W� ORRNV�DV� WKRXJK�WKH�ZRPHQ�DUH� WKH� OLVWHQHUV
DQG� WKH� PDQ� LV� LQ� D� SRVLWLRQ� RI� DXWKRULW\�� )UDPH� �� SUHVHUYHV� WKLV
UHODWLRQVKLS�HYHQ�WKRXJK�ZH�GR�QRW�VHH�WKH�PDQ
V�IDFH��7KLV�LV�EHFDXVH�D
GRZQ� VKRW� RI� WKLV� W\SH� LV� QRW� WKH� W\SH� RI� IUDPLQJ� ZH� ZRXOG� H[SHFW� LI
HLWKHU�ZRPDQ�KDG�DQ\WKLQJ�LPSRUWDQW�WR�VD\�

&RPSDUH�IUDPHV�����ZLWK�WKH�ODVW�VHULHV��)UDPH���SODFHV�WKH�PDQ�LQ�D
YHU\� GLUHFW� UHODWLRQVKLS� ZLWK� WKH� YLHZHU�� 3HUVRQDOO\�� ,� GR� QRW� OLNH� WKH
UHQGLWLRQ�RI�VSDFH�LQ�IUDPHV���DQG����)UDPH���ZDV�VKRW�ZLWK�D���PP�OHQV�
EXW�LW�ORRNV�WRR�ZLGH�WR�PH��:KDW�GR�\RX�WKLQN�DERXW�IUDPH��"�1RZ�ORRN
DW�ERWK�VHTXHQFHV�DQG�FRPSDUH�WKH�H[SHULHQFH�RI�³UHDGLQJ´�WKHP��:KLFK
VHTXHQFH�GR�\RX� ILQG� WKH�PRVW� VXFFHVVIXO� LQ� WHUPV�RI� VKRW� IORZ"� ,I�\RX
FRXOG� VXEVWLWXWH� VKRWV� IURP� RQH� VHTXHQFH� IRU� VRPH� LQ� WKH� RWKHU� ZKLFK
RQHV�ZRXOG�\RX�FKRRVH"

,Q� WKLV�QH[W� VHULHV�\RX�FDQ� VHH�KRZ� WKH�PDQ
V�SUHVHQFH� LV�GLPLQLVKHG
ZKHQ�KH�LV�QRW�LQ�D�IURQWDO�SRVLWLRQ��%HIRUH�KH�ZDV�LQ�FRPPDQG��QRZ�KH�LV
LQ�D�UHDFWLYH�SRVLWLRQ��,I�ZH�VWDUWHG�ZLWK�D�SLFWXUH�RI�WKH�ZRPDQ�IDFLQJ�WKH

���



FDPHUD� IROORZHG�E\� WKH�SURILOH� VKRW� RI� WKH�PDQ� LQ� IUDPH���� WKH�ZRPDQ
ZRXOG�EH�LQ�WKH�SRVLWLRQ�RI�DXWKRULW\�

$�3DWWHUQ��9HUVLRQ�7ZR�
7KH� WZR� VHULHV� RI� IUDPHV� EHORZ� DUH� D� JRRG� FRPSDULVRQ� RI� RYHUODSSHG
VSDFH�DQG�GLVFRQWLQXRXV�VSDFH�ZLWKLQ�D�IUDPH��)UDPH����LQ�WKH�WRS�URZ�LV
DQ�276�VKRW�DQG�LQFOXGHV�VRPH�RI�WKH�PDQ�IURP�WKH�SUHYLRXV�VKRW��7KLV�LV
ZKDW� LV� PHDQW� E\�RYHUODSSLQJ� VSDFH�� 7KH� UHYHUVH�&8� VKRW� LQ� IUDPH� ��
GRHV� QRW� LQFOXGH� VSDFH� IURP� WKH� SUHYLRXV� VKRW� DQG� LV� WKHUHIRUH
GLVFRQWLQXRXV�� 2YHUODSSLQJ� WLHV� WRJHWKHU� WKH� VFHQH� VSDFH��$W� WKH� VDPH
WLPH�� FORVH�XSV� OLNH� WKH�RQHV� LQ� IUDPHV����DQG���� LVRODWH� D� VXEMHFW� LQ� D
ZD\�WKDW�PLJKW�EH�MXVWLILHG�GUDPDWLFDOO\�
1RWLFH� KRZ� IUDPHV� ��� DQG� ��� VHUYH� DV� SLYRW� VKRWV� GLUHFWLQJ� RXU

DWWHQWLRQ� WR� WKH� DSSURSULDWH� &8�� IUDPH� ��� RU� ���� 7KH� GLUHFWLRQ� RI� WKH
PDQ
V� ORRN� LV� WKH� GHWHUPLQLQJ� IDFWRU�� &XWWLQJ� RQ� KLV� KHDG� WXUQ� LV� D
SRZHUIXO�HGLWLQJ�FXH�
2QH�ODVW�SRLQW�WR�EH�PDGH�LV�WKH�LPSRUWDQFH�RI�OHQV�FKRLFH��7KHVH�VKRWV

ZHUH�DOO�SKRWRJUDSKHG�LQ�WKH����WR���PP�UDQJH��7KH�WKUHH�VKRWV��IUDPHV��
DQG� ���� ZHUH� WKH� ZLGHVW� DW� ��PP�� DQG� LW� PLJKW� KDYH� EHHQ� SRVVLEOH� WR
EULQJ�WKH�ZRPHQ�LQ�WKH�IRUHJURXQG�LQWR�D�FORVHU�UHODWLRQVKLS�ZLWK�WKH�PDQ
ZLWK�D�ORQJHU�OHQV��0DQLSXODWLQJ�VFHQH�VSDFH�ZLWK�WKH�OHQV�LV�D�SRZHUIXO
WHFKQLTXH��EXW�LI�XVHG�FDUHOHVVO\�LW�FDQ�FDXVH�VSDWLDO�LQFRQVLVWHQFLHV�
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/�3DWWHUQ��9HUVLRQ�2QH�
+HUH�ZH�VHH�D� W\SLFDO�XVH�RI� WKH�/�SDWWHUQ��$Q�DQJXODU�YLHZ� LQ� IUDPH��
PRYHV� WR� D� ORZ�DQJOH� 276� VKRW� LQ� IUDPH� ���$FWXDOO\� ZH� DUH� VHHLQJ� D
SRUWLRQ� RI� WKH�PDQ
V� DUP�� QRW� KLV� VKRXOGHU�� DQG� LW� SUHVHUYHV� WKH� VSDWLDO
XQLW\� RI� WKH� RSHQLQJ� VKRW��:H� WKHQ�PRYH� WR� WZR� FORVH�XSV�� 1RWLFH� WKH
UK\WKP� FUHDWHG� LQ� IRXU� IUDPHV� E\� WKH� FKDQJH� LQ� VKRW� VL]H� DQG� FDPHUD
DQJOH��:H�EHFRPH�SURJUHVVLYHO\� WLJKWHU� IRU� WKUHH� IUDPHV� DQG� WKHQ�EDFN
RXW�WR�D�VOLJKWO\�ZLGHU�&8�LQ�IUDPH����&RPSDUH�WKLV�ZLWK�WKH�QH[W�VHULHV�

���



)UDPHV����� VKRZ�KRZ� WKH� VHTXHQFH�ZRXOG� ORRN� LI�ZH�RQO\�XVHG�276
WKUHH�VKRWV��$Q�HQWLUH�FRQYHUVDWLRQ�FRXOG�EH�VKRW�WKLV�ZD\��WKRXJK�IUDPH
��FRXOG�EH�D� OLWWOH� WLJKWHU��*HQHUDOO\� VSHDNLQJ� WKLV� VHTXHQFH�KDV�D�PRUH
UHOD[HG��VWDEOH�IHHO�WKDQ�WKH�SUHYLRXV�YHUVLRQ�

/�3DWWHUQ��9HUVLRQ�7ZR�
+HUH
V�DQRWKHU�YHUVLRQ�RI�WKH�/�SDWWHUQ��7KLV�WLPH�WKH�RSHQLQJ�VKRW�RI�WKH

���



VFHQH�LV�D�WZR�VKRW��1RW�XQWLO�IUDPH���GR�ZH�VHH�DQ�RYHUYLHZ�RI�WKH�VFHQH
VSDFH�� 7KLV� LV� DQ� LQWHUHVWLQJ� VWUDWHJ\� IRU� RSHQLQJ� D� VFHQH²GHOLEHUDWHO\
ZLWKKROGLQJ�WKH�IXOO�FRQWH[W�RI�WKH�VFHQH��:H�DOVR�VHH�D�W\SLFDO�XVH�RI�WKH
WZR�VKRW�LQ�IUDPH����,W� LV�W\SLFDO�EHFDXVH�WKH�/�SDWWHUQ�JHQHUDOO\�JURXSV
WKH� WZR�SOD\HUV�RQ� WKH� ORQJ�WRS�RI� WKH�/� WRJHWKHU��$OPRVW�DOZD\V�� WKH�/
VHDWLQJ�RU�VWDQGLQJ�DUUDQJHPHQW�RFFXUV�ZKHQ�D�VLQJOH�SOD\HU�LV�DGGUHVVLQJ
WZR�RWKHUV�

:H�FDQ� FRPSDUH� WKH�XVH�RI� WKH� WKUHH�VKRW� LQ� WKLV� ODVW� VHULHV�ZLWK� WKH
WZR�VKRW� LQ� WKH�SUHYLRXV� VHULHV��%RWK� WKUHH�VKRWV� DUH�276� IUDPLQJV��$Q
DOWHUQDWLYH� WKUHH�VKRW� LV� VKRZQ� LQ� WKH� ERWWRP� URZ�� 2QH� ODVW� SRLQW�� 7KH
IUDPHV�LQ�DOO�WKHVH�VHULHV�DUH�QHFHVVDULO\�VPDOO�IRU�SUHVHQWDWLRQ�SXUSRVHV�
,Q�D�WKHDWHU�WKH�VXEMHFWV�LQ�WKHVH�VKRWV�ZRXOG�DSSHDU�FRQVLGHUDEO\�FORVHU
DQG�PRUH�LQWLPDWH�

���



,�3DWWHUQ
7KLV�LV�D�VLPSOH�YHUVLRQ�RI�D�FRPPRQ�VWDJLQJ��2QFH�DJDLQ�ZH�FDQ�VHH�WKDW
WKH�RSWLRQV�IRU�FXWWLQJ�WHQG�WRZDUG�VKRW��UHYHUVH�VKRW�SDWWHUQV��,I�FXWWLQJ
LV� QRW� XVHG�� ZH� FDQ� HPSOR\� PRUH� FRPSOH[� VWDJLQJ� LQ� GHSWK�� EXW� TXLWH
RIWHQ�276�VKRWV�� WZR�VKRWV�DQG�FORVH�XSV�DUH� WKH�EHVW�ZD\� WR� IUDPH� WKH
DFWLRQ��,Q�WKLV�VHULHV�ZH�ILQG�WKLV�VWUDWHJ\�ZRUNLQJ�HIIHFWLYHO\��%\�DGGLQJ
D�GROO\�PRYH�DQG�E\�UHSRVLWLRQLQJ�WKH�SOD\HUV��ZH�KDYH�REWDLQHG�PDQ\�RI
WKH�VDPH�DQJOHV�VHHQ�LQ�PXOWLSOH�VKRWV�XVLQJ�RQO\�WKH�PDVWHU�VKRW��/DWHU
ZH
OO�ORRN�DW�VWDJLQJ�WHFKQLTXHV�WKDW�XVH�D�PDVWHU�VKRW�IRU�DQ�HQWLUH�VFHQH�

���



$�3DWWHUQ��,Q�'HSWK�6WDJLQJ�2QH�
7KLV� QH[W� VHULHV� LV� DQ� XQXVXDO� VWDJLQJ� RI� D� GLDORJXH� VHTXHQFH�� ,� KDYH
LQFOXGHG�LW�DV�D�VWXG\�RI�LQ�GHSWK�VWDJLQJ�DQG�WKH�XVH�RI�OHQVHV�
)UDPHV�����DUH�VWUDLJKWIRUZDUG�VWDJLQJV�RI�WKH�SOD\HUV��$�OLQH�RI�DFWLRQ

LV�HVWDEOLVKHG�EHWZHHQ�WKH�PDQ�DQG�WKH� WZR�ZRPHQ��5HVSHFWLQJ� WKH� OLQH
ZH�FDQ�PRYH�WR�WKH�ORZ�DQJOH�WZR�VKRW��IUDPH����RU�WKH�VXEVHTXHQW�276
VKRWV�RI�WKH�ZRPHQ��IUDPH�����ZKLFK�HVWDEOLVK�D�QHZ�OLQH�

���



,I�ZH�ZDQW�WR�H[SORUH�PRUH�IXOO\�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�PDQ�DQG
WKH�ZRPHQ�ZH�FDQ�XVH�D�SDLU�RI�UHYHUVH�VKRWV��+HUH
V�KRZ�ZH�PLJKW�FURVV
WKH� OLQH��:H� FRXOG� RSHQ� WKH� VFHQH� ZLWK� D� PHGLXP� VKRW� RI� WKH� PDQ� LQ
IUDPH����7KLV�FRXOG�EH�IROORZHG�E\�WKH�PDQ
V�KHDG�WXUQ�DV�KH�ORRNV�DW�WKH
ZRPHQ�LQ�WKH�IRUHJURXQG�LQ�IUDPH����$IWHU�VHYHUDO�VHFRQGV�WKH�PDQ�ZLOO
WXUQ�DZD\��DQG�ZH�FDQ�FXW�WR�IUDPH����1RZ�ZH�FDQ�FXW�WR�WKH�WZR�VKRWV�RU
WKH� 276� VKRWV� IURP� WKH� SUHYLRXV� VHULHV�� :H� DOVR� KDYH� WKH� RSWLRQ� RI
FXWWLQJ�WR�276�VKRWV�RQ�WKH�RSSRVLWH�VLGH�RI�WKH�ZRPHQ�DIWHU�IUDPH���

$�3DWWHUQ��,Q�'HSWK�6WDJLQJ�7ZR�

���



7KLV� VWDJLQJ� LQ� GHSWK� LV� D� JRRG� H[DPSOH� RI� WKH� XVH� RI� IURQWDOLW\�� ,W� KDV
EHHQ�GHVLJQHG�WR�ZRUN�ZLWKRXW�UHYHUVHV�RU�VKRWV�WDNHQ�IURP�WKH�VLGH��7KH
FDPHUD� LV� DEOH� WR� PRYH� DOO� WKH� ZD\� WR� WKH� EDFNJURXQG� WR� IHDWXUH� WKH
ZRPHQ� FRPLQJ� WKURXJK� WKH� JDWH�� $IWHU� WKH� HVWDEOLVKLQJ� VKRW� D� VFHQH
VWDJHG�WKLV�ZD\�PLJKW�RQO\�XVH�IUDPHV���DQG���IRU�DQ�HQWLUH�FRQYHUVDWLRQ�

)UDPHV� ���� UHSUHVHQW� DQ� DOWHUQDWLYH� HVWDEOLVKPHQW� RI� VFHQH� VSDFH�� ,Q
WKLV�YHUVLRQ�WKH�VFHQH�RSHQV�ZLWK�WKH�ZRPDQ�LQ�WKH�EDFNJURXQG��:H�DUH
LQWULJXHG�E\�KHU�ORRN�DQG�FXW�WR�WKH�ZLGHU�IUDPH�RI�WKH�RWKHU�WZR�SOD\HUV
LQ�IUDPH����7KLV�LV�D�FXW�RQ�WKH�ORRN��EXW�LW�LV�QRW�D�329�VKRW��7KDW�ZRXOG
UHTXLUH� D� UHYHUVH� DQJOH�� )LQDOO\�� ZH� ZLGHQ� DOO� WKH� ZD\� RXW� LQ� D� ZLGH
HVWDEOLVKLQJ�VKRW��7KLV�PLJKW�VHUYH�DV�D�GUDPDWLF�SDXVH�LQ�WKH�PLGGOH�RI
WKH�VFHQH�RU�DV�WKH�ILQDO�VKRW�

$�3DWWHUQ��([SHULPHQWLQJ�:LWK�WKH�/LQH�RI�$FWLRQ�
7KLV� $� DUUDQJHPHQW� VWDJHV� WKH� SOD\HUV� DW� GLIIHUHQW� KHLJKWV� WR� REWDLQ
LQWHUHVWLQJ�DQJOHV��7KLV� LV�DOVR�DQ�H[DPSOH�RI� WKH�XQRUWKRGR[�XVH�RI� WKH

���



OLQH� RI� DFWLRQ�� )UDPHV� �� DQG� �� HVWDEOLVK� WKH� OLQH� LQ� DQ� XQFRQYHQWLRQDO
PDQQHU� E\� QRW� EDVLQJ� LW� RQ� WKH� VLJKW� OLQHV� RI� WKH� SOD\HUV�� )UDPH� �� LV� D
UDGLFDO�VKLIW�WR�D�ORZ�DQJOH�VKRW��%XW�WKH�VFHQH�JHRJUDSK\�ZDV�VR�FOHDU�LQ
IUDPH���WKDW�ZH�UHPHPEHU�ZKHUH�WKH�ER\�RQ�WKH�UDLOLQJ�ZDV�VHDWHG��$OVR
WKH�JXQ�VWRFN�ZDV�GHOLEHUDWHO\�LQFOXGHG�LQ�WKH�VKRW�DV�D�VSDWLDO�VLJQSRVW�
)UDPH���REVHUYHV�WKH�QHZ�OLQH�HVWDEOLVKHG�EHWZHHQ�WKH�WZR�ER\V�RQ�WKH

UDLOLQJ�� EXW� LQ� IUDPH� �� ZH� YLRODWH� WKDW� OLQH� WR� JHW� WKH� VKRW� RI� WKH� ER\
VWDQGLQJ� RQ� WKH� JURXQG�� )UDPH� �� LV� D� UHHVWDEOLVKLQJ� VKRW� DQG� IUDPH� �
DJDLQ�FURVVHV�WKH�OLQH��,W�LV�OLNHO\�WKDW�DQ�DFWXDO�VHTXHQFH�ZRXOG�XVH�KHDG
WXUQV� DQG� RWKHU� VSDWLDO� FXHV� WKDW� ZRXOG� PDNH� WKH� HGLWLQJ� SDWWHUQ� PRUH
FRKHVLYH��+RZHYHU��ZKHWKHU�RU�QRW�WKLV�UXOH�EUHDNLQJ�DSSURDFK�ZRUNV�IRU
\RX�LV�\RXU�GHFLVLRQ�
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/�3DWWHUQ��9HUVLRQ�7KUHH�
+HUH
V�DQ�DOWHUQDWLYH�WUHDWPHQW�RI�WKH�SUHYLRXV�VFHQH��,Q�WKLV�YHUVLRQ�WKH
FXW�RQ�WKH�ORRN�PRWLYDWHV�PDQ\�RI�WKH�VKRWV��:H�RSHQ�ZLWK�WKH�WKUHH�VKRW
LQ�IUDPH����WKH�WKLUG�ER\�LV�KLGGHQ�EHKLQG�WKH�UDLOLQJ���,Q�IUDPH���ZH�FXW
WR�D�UHYHUVH�RQ�WKH�ER\
V�KHDG�WXUQ�DQG�ORRN��:H�UHYHUVH�DJDLQ�DQG�PRYH
WR�WKH�&8�RI�WKH�ER\�EHKLQG�WKH�UDLOLQJ�ORRNLQJ�EDFN��,Q�IUDPH���WKH�ER\
VHDWHG�RQ� WKH� UDLOLQJ� WKURZV�D�SHEEOH� DW� WKH�ER\�EHKLQG� WKH� UDLOLQJ�ZKR
ORRNV�XS�LQ�IUDPH����:H�RSHQ�XS�WR�D�ZLGH�VKRW�LQ�IUDPH���DV�WKH�ER\�LQ
WKH� IRUHJURXQG�FDOOV� WR�KLV� WZR� IULHQGV��7KLV�PRWLYDWHV� WKH�KHDG� WXUQ�RI
WKH� ER\� LQ� &8� LQ� IUDPH� ��� 7KURXJKRXW� WKLV� VHTXHQFH� FXWWLQJ� KDV� EHHQ

���



PRWLYDWHG�E\�HLWKHU�DFWLRQ�RU�WKH�FXW�RQ�WKH�ORRN�
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WDJLQJ� GLDORJXH� VFHQHV� ZLWK� IRXU� RU� PRUH� VXEMHFWV� XWLOL]HV� WKH
VDPH�$�� ,� DQG�/�SDWWHUQV� WKDW�ZH�XVHG� IRU� WKUHH�SOD\HU� GLDORJXH
VFHQHV�� +RZHYHU�� DV� WKH� QXPEHU� RI� VXEMHFWV� JURZV�� VR� GR� WKH
SRVVLELOLWLHV�IRU�LQGLYLGXDO�VKRWV�RU�JURXS�VKRWV��)RU�LQVWDQFH��IRU
D�VFHQH�ZLWK�ILYH�VXEMHFWV��WKHUH�DUH���SRVVLEOH�&8V����WZR�VKRWV���
WKUHH�VKRWV�� �� IRXU�VKRWV� DQG� �� ILYH�SHUVRQ� PDVWHU� VKRW�� RU

DSSUR[LPDWHO\� ��� VKRWV��2EYLRXVO\�� WKLV� LV� DQ� RYHUZKHOPLQJ� QXPEHU� RI
FKRLFHV� IRU� DQ\� VFHQH�� DQG� ZKLOH� VRPH� VHWXSV� DUH� FOHDUO\� LPSUDFWLFDO�
SKRWRJUDSKLQJ� JURXSLQJV� ZLWK� PRUH� WKDQ� WKUHH� VXEMHFWV� LV� D� PDWWHU� RI
FRQVROLGDWLRQ�DQG�VLPSOLILFDWLRQ�
,Q� QHDUO\� DOO� FDVHV�� GUDPDWLF� VWUXFWXUH� LQ� ILFWLRQ� GRHV� WKLV� IRU� XV� E\

UHSUHVHQWLQJ� D� JHQHUDOL]HG� YLHZ� RI� WKH� KXPDQ� VLWXDWLRQ� WKURXJK� WKH
DFWLRQV� RI� LQGLYLGXDOV�� ,Q� SUDFWLFDO� WHUPV� WKLV� LV� IRXQG� LQ� DQ\� VFHQH
LQYROYLQJ�ODUJH�QXPEHUV�RI�SHRSOH�ZKHQ�ZH�IRFXV�RQ�WKH�NH\�H[SHULHQFHV
RI�WKH�PDLQ�FKDUDFWHUV�ZLWKLQ�D�FRPSUHVVHG�WLPH�IUDPH��:KLOH�WKHVH�DUH
GUDPDWLF� FRQYHQWLRQV�� WKH\� DUH� VLPLODU� WR� KRZ�ZH� H[SHULHQFH� DQ\� ODUJH
JDWKHULQJ� RI� SHRSOH� LQ� UHDO� OLIH��$W� D� GLQQHU� SDUW\�� IRU� H[DPSOH�� SHRSOH
DUUDQJH�WKHPVHOYHV�LQWR�VPDOO�JURXSV�EHFDXVH�LW
V�VLPSO\�WRR�GLIILFXOW�WR
FRQYHUVH�ZLWK�PRUH� WKDQ� ILYH� RU� VL[� SHRSOH� VLPXOWDQHRXVO\��(YHQ�ZKHQ
RQH� SHUVRQ� JDLQV� WKH� DWWHQWLRQ� RI� WKH� RWKHU� JXHVWV�� LW
V� EDVLFDOO\� D� WZR�
SHUVRQ�DUUDQJHPHQW��WKH�VSHDNHU�DQG�KLV�DXGLHQFH��:KHQ�ILOPLQJ�D�ODUJH
JURXS�ZKHUH� VHYHUDO�SOD\HUV� VSHDN�� FORVH�XSV� DUH�RIWHQ�XVHG� LQ� IDYRU�RI
WKUHH�� DQG� IRXU�SOD\HU� JURXS� VKRWV�� VLQFH� WKLV� KHOSV� GLIIHUHQWLDWH� WKH
SOD\HUV�

���



)LJXUH�����

,I�ZH� ORRN� DW�)LJXUH������ZH� VHH�RQH�PDQ� VXUURXQGHG�E\� VHYHQ�RWKHU
SHRSOH��,W�ZRXOG�EH�XQXVXDO�IRU�HDFK�RI�WKHVH�SOD\HUV�WR�KDYH�VLJQLILFDQW
VSHDNLQJ� SDUWV�� (YHQ� LI�WKDW� ZHUH� WKH� FDVH�� RQH� RU� WZR� SOD\HUV� ZRXOG
DOPRVW� FHUWDLQO\� HPHUJH� DV� WKH� FHQWUDO� SOD\HUV�� 7KH� NH\� WR� FDPHUD
SRVLWLRQLQJ� LV� LGHQWLI\LQJ� ZKLFK� SOD\HUV� DUH� WKH� FHQWUDO� SOD\HUV� LQ� WKH
VFHQH�
)LJXUH������VKRZV�WKH�OLQH�RI�DFWLRQ�HVWDEOLVKHG�EHWZHHQ�WKH�SULQFLSDO

WZR�SOD\HUV�LQ�WKH�VFHQH��&8V�RI�DOO�WKH�RWKHU�SOD\HUV�PLJKW�EH�XVHG��EXW
WKH� EDVLF� VWDJLQJ� SUHVHUYHV� WKH� OLQH� RI� DFWLRQ� DV� HVWDEOLVKHG� E\� WKHVH
SOD\HUV�
)LJXUH� ����� VKRZV� ZKDW� KDSSHQV� LI� WKUHH� SOD\HUV� VKDUH� WKH� GLDORJXH

HTXDOO\�� ,Q� WKLV� FDVH� WKH� $� SDWWHUQ� DSSOLHV� DQG� WKH� FDPHUD� FDQ� EH
SRVLWLRQHG�DFFRUGLQJO\��$V�ZH�OHDUQHG�LQ�WKH�SUHYLRXV�FKDSWHU��HYHQ�WKH�$
SDWWHUQ� LV� XOWLPDWHO\� UHGXFHG� WR� WKH� WZR�VXEMHFW� ,� SRVLWLRQ� ZKHQ
GHWHUPLQLQJ�WKH�OLQH�RI�DFWLRQ��7KH�SOD\HUV�ZKR�GR�QRW�KDYH�GLDORJXH�PD\
EH�LQFOXGHG�LQ�WKH�VKRW��EXW� WKH�FDPHUD�SRVLWLRQ�LV�UHVWULFWHG�WR�WKH�����
GHJUHH�ZRUNLQJ�DUHD�RQ�RQH�VLGH�RI�WKH�OLQH�RI�DFWLRQ�

���



)LJXUH�����

���



)LJXUH�����

)LJXUH�����

���



, Q�)LJXUH� ����� WKH� VDPH� ORJLF� DSSOLHV� WR� IRXU� NH\� SOD\HUV�� ,Q� WKLV
VLWXDWLRQ� ZH� KDYH� PXOWLSOH� OLQHV� RI� VLJKW� RU� SRWHQWLDO� OLQHV� RI� DFWLRQ�
:KLOH� LW� LV� SRVVLEOH� WR� SX]]OH� RXW� FDPHUD� SODFHPHQW� IRU� HDFK� SDLU� RI
SOD\HUV��WKHUH�LV�D�VLPSOHU�ZD\�WR�ZRUN�RXW�WKH�VWDJLQJ��/LPLW�\RXUVHOI�WR
D� IHZ� NH\� VHWXSV�� ,I� \RX� DUH� HVWDEOLVKLQJ� PRUH� WKDQ� IRXU� VLJKWOLQHV� WR
PRYH� DURXQG� VSDFH� LQ� D� ODUJH� JURXS�� \RX� DUH� FUHDWLQJ� XQQHFHVVDU\
SUREOHPV��7KH�GRWWHG�OLQH�LQ�)LJXUH������UHSUHVHQWV�D�EDVLF�OLQH�RI�DFWLRQ
WKDW�SHUPLWV� FORVH�XSV�� VLQJOHV�� WZR�VKRWV� DQG�D�JURXS� VKRW��7KLV�PHDQV
WKDW�ZH�DUH�HVWDEOLVKLQJ�D�JHQHUDO�YLHZLQJ�GLUHFWLRQ�
,W�VKRXOG�EH�PHQWLRQHG�DW�WKLV�SRLQW�WKDW�DOO�WKLV�DWWHQWLRQ�WR�WKH�OLQH�RI

DFWLRQ� DQG� FDPHUD� VHWXS� LPSOLHV� DQ� DFWLYH� FXWWLQJ� VW\OH�� ,Q� DQ\� RI� WKH
SUHYLRXV�H[DPSOHV�RI� ODUJH�JURXS� VWDJLQJV�� D� VLQJOH�FDPHUD� VHWXS�FRXOG
EH�XVHG��DQG�WKLV�RI�FRXUVH�ZRXOG�HOLPLQDWH�FRQWLQXLW\�SUREOHPV�
:KLOH� LW� LV� HDV\� WR� YLVXDOL]H� WKLV� LQ� LOOXVWUDWLRQV� IURP� DQ� XQFOXWWHUHG

KLJK�DQJOH�YLHZ��LW�FDQ�EH�DQ\WKLQJ�EXW�VLPSOH�WR�YLVXDOL]H�D�VFHQH�ZKHQ
\RX
UH�RQ�WKH�VHW�ZLWK�D�ODUJH�FDVW��%XW�QR�PDWWHU�KRZ�FRPSOH[�WKH�VWDJLQJ
EHFRPHV�� WKH� FDPHUD� JHRJUDSK\� RI� DQ\� VFHQH� LV� HDVLO\� GHWHUPLQHG� E\
NHHSLQJ� WKH� OLQH� RI� DFWLRQ� LQ�PLQG�� 7KLV� LV� WUXH�ZKHWKHU� \RX� FKRRVH� WR
YLRODWH�WKH�OLQH�RU�QRW��7KH�-DSDQHVH�GLUHFWRU�<DVXMLUR�2]X��ZKRVH�VWDJLQJ
VW\OH�UHTXLUHG�KLP�WR�FURVV�WKH�OLQH��ZDV�DV�FRQVLVWHQW�LQ�KLV�UHMHFWLRQ�RI
WKH� WUDGLWLRQDO� UXOHV� RI� FRQWLQXLW\� DV� DQ\� +ROO\ZRRG� GLUHFWRU� LV� LQ
REVHUYLQJ�WKHP��7KH�SXUSRVH�RI�GHVFULELQJ�VWDJLQJ�LQ�WHUPV�RI�WKH�OLQH�RI
DFWLRQ� LV� WR� KHOS� D� GLUHFWRU�PDNH� FOHDUKHDGHG� FKRLFHV��7KH� OLQH� DQG� WKH
SDWWHUQV� EDVHG� RQ� WKH� OLQH� VKRXOG� EH� WKRXJKW� RI� DV� D� V\VWHP� RI
RUJDQL]DWLRQ��QRW�DV�DQ�DHVWKHWLF�FKRLFH��,I�LW�KHOSV�\RX�WR�EUHDN�WKURXJK
WR�VRPH�QHZ�ZD\�RI�ZRUNLQJ��VR�PXFK�WKH�EHWWHU�

$�3DWWHUQ��9HUVLRQ�2QH�
7KLV�WLPH���SOD\HUV�DUH�VHDWHG�LQ�D�FLUFXODU�DUUDQJHPHQW��,Q�WKLV�FDVH�LW
V
SRVVLEOH�WR�LQWHUSUHW�WKH�VWDJLQJ�DV�DQ�,��$�RU�/�DUUDQJHPHQW�GHSHQGLQJ�RQ

���



ZKLFK� SOD\HUV� DUH� EHLQJ� HPSKDVL]HG�� 7KH� GHWHUPLQDWLRQ� RI� WKH� OLQH� RI
DFWLRQ��JHQHUDO�YLHZLQJ�DQJOH�DQG�VWDJLQJ�SDWWHUQ�LV�\RXU�FKRLFH�
,Q�WKLV�VLWXDWLRQ��WKH�SUHGRPLQDQW�YLHZLQJ�DQJOH�LV�RYHU�WKH�VKRXOGHU�RI

WKH�JUDQGPRWKHU�VKRZQ�LQ�)LJXUH����$OO�WKH�RWKHU�SOD\HUV�FDQ�EH�YLHZHG
IURP�WKLV�SRVLWLRQ��2QO\�RQH�UHYHUVH�LV�UHTXLUHG�WR�VHH�WKH�JUDQGPRWKHU�
,Q�WKLV�VLWXDWLRQ�WKH�OLQH�RI�DFWLRQ�LV�H[WUHPHO\�IOH[LEOH��7KH�UHDVRQ�LV

WKDW� WKH� OLQH� RI� DFWLRQ� LV� JHQHUDOO\� GHWHUPLQHG� E\� WKH� VLJKW� OLQH� RI� WKH
SOD\HUV�IHDWXUHG�LQ�WKH�VFHQH��$V�\RX�FDQ�VHH��WKHUH�DUH�VR�PDQ\�SRVVLEOH
VLJKW� OLQHV� LQ� WKLV� FLUFXODU� VWDJLQJ� WKDW�ZH� FRXOG� HDVLO\� HVWDEOLVK� D� QHZ
OLQH�DQ\ZKHUH�LQ�WKH�VFHQH�VSDFH�
)UDPHV� ��� �� DQG� �� VKRZ� DQ� HGLWLQJ� SDWWHUQ� LQ� ZKLFK� VXEMHFWV� RQ� WKH

VLGHV�RI�WKH�WDEOH�DUH�VHHQ�LQ�DQJXODU�VKRWV��HVVHQWLDOO\�IURP�WKH�SRLQW�RI
YLHZ� RI� WKH� JUDQGPRWKHU� LQ� IUDPH� ���$Q� XQRUWKRGR[� DOWHUQDWLYH� LV� WKH
VLGH�E\�VLGH�276�VKRWV�RI�WKH�JUDQGPRWKHU�LQ�IUDPHV���DQG���

���



/�3DWWHUQ
7KLV�LV�D�JRRG�H[DPSOH�RI�KRZ�D�JURXS�RI�IRXU�SOD\HUV�LV�WUHDWHG�LQ�&8V�
WZR�VKRWV�DQG�WKUHH�VKRWV��,Q�WKLV�DUUDQJHPHQW�WKH�WZR�JLUOV�VHDWHG�VLGH�
E\�VLGH�FOHDUO\�ZRUN�DV�D�WZR�VKRW�DQG�IRUP�WKH�FHQWHU�RI�WKH�VFHQH��:H
FDQ�IUDPH�WKHP�DV�WKRXJK�WKH\�ZHUH�RQH�SOD\HU�RSSRVLWH�WKH�ER\��ZKLFK
PHDQV�ZH�DUH�HVVHQWLDOO\�ZRUNLQJ�ZLWK�WKH�,�SDWWHUQ�
,Q�IUDPH���ZH�VHW�XS�WKH�IXOO�JURXS�DQG�PRYH�LQWR�D�ZLGH�276�WKUHH�

VKRW�LQ�IUDPH����WKH�IRXUWK�ILJXUH�LV�SDUWLDOO\�YLVLEOH���7KH�276�WZR�VKRW
LQ�IUDPH����WKH�WZR�VKRW�LQ�IUDPH���DQG�WKH�PHGLXP�VLQJOH�VKRW�LQ�IUDPH��
PDNH�XS�RQH�VLPSOLILHG� WUHDWPHQW�RI� WKH�VFHQH��DVVXPLQJ�WKDW�HGLWLQJ� LV
FDOOHG�IRU�

���



7R�VKRZ�KRZ�HDV\� LW�ZRXOG�EH� WR� VWDJH� WKH� VFHQH� IRU� D� VLQJOH�PDVWHU
VKRW��FRQVLGHU�IUDPH����,I�WKH�FDPHUD�ZHUH�VKLIWHG�D�IHZ�IHHW�WR�WKH�ULJKW
DQG� WLOWHG�XS�� DOO� IRXU� ILJXUHV�ZRXOG�EH� IUDPHG�� ,Q� WKLV�DUUDQJHPHQW� WKH
VHDWHG�ILJXUHV�ZRXOG�EH�LQ�SURILOH�DQG�WKH�VWDQGLQJ�ILJXUH�ZRXOG�EH�LQ�D
IURQWDO�SRVLWLRQ�

$�3DWWHUQ��9HUVLRQ�7ZR�
7KLV� QH[W� VHULHV� RI� QLQH� SDQHOV� VKRZV� WKUHH� VWDJLQJ� SRVVLELOLWLHV
FRPSDULQJ� ,�� /� DQG�$� SDWWHUQ� VWDJLQJV�� ,Q� WKH� ILUVW� H[DPSOH�ZH� KDYH� D

���



FODVVLF�WKUHH�DQJOH�WUHDWPHQW�RI�WKH�,�SDWWHUQ��3DQHO���VKRZV�WKH�KHDG�RQ
FHQWHU�SRVLWLRQ��)URP�D�FORVHU�SRVLWLRQ��EXW�VWLOO�ORFDWHG�PLGSRLQW�EHWZHHQ
WKH�VXEMHFWV��WKH�FDPHUD�LV�SLYRWHG�OHIW�DQG�ULJKW�WR�REWDLQ�SDQHOV���DQG���
,Q�WKH�VHFRQG�VHTXHQFH�ZH�RSHQ�XS�ZLWK�WKH�JLUO�ZKR�LV�VWDQGLQJ�OLQHG

XS� WR�RQH�VLGH�RI� WKH�VHDWHG�ILJXUHV��7KLV�PDNHV� LW� WKH�/�SDWWHUQ��$W� WKH
VDPH�WLPH�WKH�FDPHUD�KDV�EHHQ�PRYHG�WR�D�SRVLWLRQ�DOPRVW�DORQJ�WKH�OLQH
RI�DFWLRQ�DQG�RXWVLGH�WKH�VFHQH�VSDFH��7ZR�DQJXODU�VKRWV�JLYH�XV�D�VLQJOH
DQG�D�WKUHH�VKRW�
,Q�WKLV�QH[W�VHTXHQFH�ZH�KDYH�DQ�$�SDWWHUQ�LQWHUSUHWDWLRQ�RI�WKH�VDPH

VFHQH��,Q�WKLV�FDVH�WKH�JLUO�VWDQGLQJ�LV�OLQHG�XS�VR�WKDW�VKH�LV�IODQNHG�E\
WKH� VXEMHFWV� LQ� IUDPHV� �� DQG� ��� ,Q� WKHVH� WZR� VKRWV� WKH� OLQH� RI� DFWLRQ
SUDFWLFDOO\�UXQV�WKURXJK�WKH�FDPHUD�SRVLWLRQ�
3DWWHUQV� FDQ� DOVR� EH� PL[HG�� ,I� \RX� UHDG� WKH� IUDPHV� YHUWLFDOO\�� IRU

LQVWDQFH�� SDQHOV� ���� DQG� �� VKRWV� IURP� WKH� ,�� /�� DQG� $� SDWWHUQV� ZRUN
WRJHWKHU� TXLWH� FRPIRUWDEO\�� 7KH� FKRLFH� LV� HVVHQWLDOO\� EHWZHHQ
V\PPHWULFDO�RU�DV\PPHWULFDO�IUDPLQJV��7KLV�LV�PRVW�REYLRXV�LQ�WKH�VKRW�
UHYHUVH�VKRW�SDWWHUQ�

���



)URQWDO�3RVLWLRQV�IRU�6LQJOH�6HWXSV
%\� QRZ� WKH� YDULRXV� SRVVLELOLWLHV� IRU� VWDJLQJ� WZR��� WKUHH�� DQG� IRXU�RU�
PRUH�VXEMHFW� GLDORJXH� VHTXHQFHV� VKRXOG� EH� IDPLOLDU� DV� UHFRJQL]DEOH
IUDPLQJ� DQG� HGLWLQJ� SDWWHUQV�� ,Q�PLGVL]HG� JURXSV�ZKHUH� HDFK� VXEMHFW� LV
GUDPDWLFDOO\� VLJQLILFDQW�� PDVWHU� VKRW� VWDJLQJV� DUH� RIWHQ� GHVLUDEOH�� 7KH
WKUHH� H[DPSOHV� WKDW� IROORZ� VKRZ� DV\PPHWULFDO� VWDJLQJV� DQG� WKH� XVH� RI
GHSWK�LQ�ILJXUH�SODFHPHQW�

���



,Q�D�JURXS�PDVWHU�VKRW�LQ�ZKLFK�WKH�DFWLRQ�LV�VWDJHG�IRU�RQH�YLHZSRLQW�
WKH�VFUHHQ�WRR�HDVLO\�EHFRPHV�WKH�WKHDWULFDO�SURVFHQLXP��5DWKHU�WKDQ�KDYH
D�VFHQH�VWDJHG�DFURVV�WKH�IUDPH��SOD\HUV�FDQ�EH�VWDJHG�DORQJ�WKH�OHQV�D[LV�
DV� ZLWK� WKH� JURXS� RI� ER\V� LQ� WKH� KDOOZD\� LQ� IUDPHV� �� DQG� ��� +HUH� WKH
SOD\HUV�DUH�VHHQ�LQ�SURILOH��)RUHJURXQG�SOD\HUV�PD\�WXUQ�IURP�WKH�FDPHUD
RFFDVLRQDOO\� WR� UHDFW� WR�EDFNJURXQG�SOD\HUV��EXW� WKH\�FDQ�EH�GLUHFWHG� WR
VSHDN�RU�UHVSRQG�WR�SOD\HUV�DFURVV�IURP�WKHP�DV�ZHOO�

���



,Q�'HSWK�)URQWDO�3RVLWLRQV
,Q� WKLV� QH[W� VHULHV� RI� IUDPHV�� DQ� LQ�GHSWK� FRPSRVLWLRQ� LV� XVHG� ZLWK� D
IRUHJURXQG� SOD\HU� FORVH� WR� WKH� FDPHUD�� 7KH� RYHUO\� FRPSRVHG� WKHDWULFDO
SRVLWLRQLQJ� LQ� IUDPH� �� LV� PRGLILHG� LQ� IUDPH� �� VR� WKDW� WKH� EDFNJURXQG
SOD\HUV�IRUP�D�ORRVHU�JURXS�DUUDQJHPHQW�
7KH� HYROXWLRQ� RI� WKH� FRPSRVLWLRQV� LQ� IUDPHV� ���� LV� UHSUHVHQWDWLYH� RI

WKH�VWDJLQJ�SURFHVV�FDUULHG�RXW�RQ�WKH�VHW�E\�WKH�GLUHFWRU�� WKH�DFWRUV�DQG
WKH�FLQHPDWRJUDSKHU��)UDPHV���WKURXJK���DUH�DOO�ZD\V�RI�GHDOLQJ�ZLWK�WKH
VDPH� VFHQH�� ZLWK� IUDPH� �� FRPLQJ� FORVHVW� WR� DQ� DFFHSWDEOH� VROXWLRQ�
+RZHYHU�� ,�ZRXOG�SUREDEO\�EULQJ� WKH� VHDWHG� ILJXUH�RQ� WKH� ULJKW� IRUZDUG
VOLJKWO\�
:KHQ� VWDJLQJ� JURXSV�� ILOPPDNHUV� DUH� VRPHWLPHV� IHDUIXO� WKDW� WKHLU

SOD\HUV�DUH�QRW�VHHQ�FOHDUO\�ZLWKLQ�WKH�IUDPH��7KH�UHVXOW�RI�RYHUFRPSRVHG
ILJXUHV�LV�VWDJLQHVV��DQG�WKH�RQO\�FXUH�LV�D�GLVUHJDUG�IRU�RUGHUHG�IUDPLQJ�
,Q�WKH�IROORZLQJ�H[DPSOHV�ILJXUHV�DUH�RYHUODSSHG�RU�FXW�RII�E\�WKH�IUDPH�
DQG� WKLV� IUHHGRP� SHUPLWV� PDQ\� PRUH� RSWLRQV� IRU� VWDJLQJ� DFWLRQ�� 7KLV
VW\OH� RI� FRPSRVLWLRQ� LV� NQRZQ� DV� RSHQ� IUDPLQJ� DQG� ZLOO� EH� GLVFXVVHG
IXUWKHU�LQ�D�ODWHU�FKDSWHU�

���



&URZGV�DQG�/DUJH�*URXSV
,Q�FRQFOXGLQJ� WKH�GLDORJXH� VWDJLQJ� VHFWLRQ�ZH�FRPH� WR� WKH� WUHDWPHQW�RI
LQGLYLGXDO�SOD\HUV�ZKHQ� WKH\�DUH� LQ� FURZGV�RU�RWKHU� ODUJH�JDWKHULQJV�RI
SHRSOH��:KHQ� VWDJLQJ� D� GLDORJXH� VFHQH� LQ� D� FURZG�� WKH� VXEMHFWV� LQ
FRQYHUVDWLRQ�DUH�VWLOO�SODFHG�LQ�DFFRUGDQFH�ZLWK�WKH�FRQFHSWV�ZH�DSSOLHG
WR� ����� DQG� �� SOD\HUV�� +RZHYHU�� WKHUH� DUH� VRPH� DGGLWLRQDO� FDPHUD
WHFKQLTXHV� DYDLODEOH� WKDW� VROYH� VRPH� RI� WKH� VSDWLDO� SUREOHPV� WKDW� DULVH
ZKHQ�WKH�VFHQH�VSDFH�LV�GHQVHO\�SDFNHG�ZLWK�SHRSOH�
7KHUH� DUH� WZR� EDVLF� DSSURDFKHV� WR� VKRRWLQJ� GLDORJXH� LQ� RU� DURXQG� D

FURZG��7KH�FDPHUD�LV�HLWKHU�LQ�WKH�FURZG�ORRNLQJ�RXW�RU�RXWVLGH�WKH�FURZG
ORRNLQJ� LQ��7KH� H[HFXWLRQ�RI� HDFK� DSSURDFK� LV� ODUJHO\�GHSHQGHQW� RQ� WKH

���



IRFDO�OHQJWK�RI�WKH�OHQV�WKDW�\RX�XVH��6KRWV�IUDPHG�IURP�ZLWKLQ�WKH�DFWLRQ
DUH� QRUPDOO\� WDNHQ�ZLWK� D�ZLGH� RU� QRUPDO� OHQV��ZKLOH� VKRWV� WDNHQ� IURP
RXWVLGH�WKH�DFWLRQ�DUH�VKRW�ZLWK�D�WHOHSKRWR�OHQV�

7HOHSKRWR�/HQVHV
$SDUW�IURP�WKH�VSHFLILF�YLVXDO�DSSHDO�RI�D�WHOHSKRWR�VKRW��ORQJ�OHQVHV�KDYH
EHFRPH�SRSXODU�LQ�WKH�VKRRWLQJ�RI�ODUJH�FURZGV�IRU�ORJLVWLFDO�UHDVRQV��)RU
LQVWDQFH��LW�LV�SRVVLEOH�WR�VLPXODWH�ODUJH�PDVVHV�RI�SHRSOH�ZLWK�D�OLPLWHG
QXPEHU�RI�H[WUDV� VWUDWHJLFDOO\�SODFHG� LQ�GHSWK� IRU� WKH� WHOHSKRWR� OHQV�� ,Q
DGGLWLRQ��GXH�WR�WKH�VKDOORZ�GHSWK�RI�ILHOG��WKH�WHOHSKRWR�OHQV�FDQ�LVRODWH
SULQFLSDO�VXEMHFWV�IURP�IRUHJURXQG�DQG�EDFNJURXQG�HOHPHQWV�ZKHWKHU�WKH
FURZG�LV�VWDJHG�RU�UHDO�
$W� WKH� VDPH� WLPH�� WKH� FDPHUD� FDQ� EH� SODFHG� DW� D� GLVWDQFH� IURP� WKH

FURZG��PDNLQJ�LW�HDVLHU�IRU�WKH�FDPHUDPDQ�WR�ZRUN��6SDWLDO�UHODWLRQVKLSV
ZLWKLQ�VKRWV�DQG�EHWZHHQ�VKRWV�DUH�LQGHILQLWH�GXH�WR�WKH�VKDOORZ�GHSWK�RI
ILHOG�� DQG� WKH� VSHFLILF� ORFDWLRQ� RI� DFWLRQ� LV� GLIILFXOW� WR� LGHQWLI\�� 7KH
WHOHSKRWR�OHQV�SHUPLWV�FDPHUDPHQ�WR�ZRUN�LQ�FURZGV�GLVFUHWHO\��DOORZLQJ
WKHP� WR� SKRWRJUDSK� DFWRUV� LQ� UHDO� VLWXDWLRQV� �DV� LQ� WKH� SKRWRV
DFFRPSDQ\LQJ�WKLV�VHFWLRQ��
7KH� XVH� RI� WKH� WHOHSKRWR� UHTXLUHV� NHHSLQJ� WKH� FDPHUD� RXWVLGH� WKH

DFWLRQ��,I�WKH�FDPHUD�ZHUH�LQ�WKH�PLGVW�RI�WKH�FURZG��LW�ZRXOG�KDYH�WR�EH�D
JUHDW�GLVWDQFH�IURP�WKH�SOD\HUV�LQ�RUGHU�WR�IUDPH�WKHP��WKHUHE\�DOORZLQJ
WRR�PDQ\�H[WUDV�WR�FRPH�EHWZHHQ�WKH�FDPHUD�DQG�WKH�VXEMHFWV��7KH�UHVXOW
ZRXOG�EH�WKDW�WKH�FURZG�ZRXOG�REVFXUH�WKH�SOD\HUV��7KHUHIRUH��WHOHSKRWR
VKRWV�RI�VXEMHFWV�ZLWKLQ�D�FURZG�PXVW�EH�FDUHIXOO\�VWDJHG�VR�WKDW�MXVW�WKH
ULJKW�QXPEHU�RI�SHRSOH�PRYH�EHWZHHQ�WKH�FDPHUD�DQG�SOD\HUV��6LQFH�WKLV
WXUQV�RXW� WR�EH�RQO\�D� IHZ�SHRSOH����� WR����H[WUDV�FDQ�EH�PDGH� WR�VHHP
OLNH�D�ELJ�FURZG�

:LGH�/HQVHV

���



6WDJLQJ� DFWLRQ� IRU� WKH� ZLGH� OHQV� LV� IDU� PRUH� GLIILFXOW�� *HQHUDOO\�� WKH
FDPHUD� LV� LQ� WKH� DFWLRQ�� FORVH� WR� WKH� VXEMHFW� RI� WKH� VKRW�� $V� ZLWK� WKH
WHOHSKRWR� VKRW�� H[WUDV� PXVW� EH� FDUHIXOO\� DUUDQJHG� EHWZHHQ� FDPHUD� DQG
VXEMHFW��EXW�WKH�JUHDWHU�GHSWK�RI�ILHOG�DQG�FODULW\�RI�WKH�QRUPDO�OHQV�LV�OHVV
IRUJLYLQJ� LQ� WHUPV�RI� IUDPLQJ��7KH�SRVLWLRQLQJ�RI� ILJXUHV� LV�PXFK�PRUH
FULWLFDO��DQG�D�VOLJKW�YDULDWLRQ�RI�DQ\�HOHPHQW�FDQ�ZUHFN� WKH�VKRW�� ,I� WKH
FDPHUD�DQG�VXEMHFW�PRYH��PDQ\�PRUH�H[WUDV�DUH�QHFHVVDU\��DQG�EHFDXVH
WKH� FDPHUD� LV� ZLWKLQ� WKH� DFWLRQ�� D� TXDUWHU� WXUQ� WDNHV� LQ� ��� GHJUHHV� RI
VSDFH��7KLV� LV� VSDFH� WKDW�PLJKW� UHTXLUH� GR]HQV� RU� KXQGUHGV� RI� H[WUDV� WR
ILOO��$W�WKH�VDPH�WLPH��WKH�FDPHUD�DQG�FUHZ�KDYH�WR�ZRUN�LQ�FORVH�TXDUWHUV
DQG�PRYLQJ�GROO\�WUDFN�RU�OLJKWV�UHTXLUHV�FOHDULQJ�WKH�DUHD�
)RU� DOO� WKLV�� WKH� QRUPDO� OHQV� KDV� GHFLGHG� DGYDQWDJHV� IRU� FUHDWLQJ

XQGHUVWDQGDEOH�JHRJUDSK\��DV�ZHOO�DV�IRU� LWV�SDUWLFXODU�JUDSKLF�TXDOLWLHV�
,W� LV� XVXDOO\� QHFHVVDU\� WR� VWDJH� SK\VLFDO� DFWLRQ� ZLWK� WKH� ZLGHU� OHQVHV�
ZKLOH�GLDORJXH�VWDJLQJV�FDQ�EH�VKRW�ZLWK�D�WHOHSKRWR��:H�FDQ�QRZ�ORRN�DW
VRPH�H[DPSOHV�RI�DFWXDO�VKRWV�

/HQV�&RPSDULVRQV�IRU�&URZG�6FHQHV
7KH� DUURZ� LQGLFDWHV� WKH� VXEMHFWV� RI� RXU� VKRWV�� )UDPH� �� LV� D� PRGHUDWH
ZLGH�DQJOH�VKRW����PP��RXWVLGH�WKH�DFWLRQ��)UDPH���LV�VKRW� WKURXJK�WKH
SDUDGH�DQG�YLHZV�RXU�VXEMHFWV�IURP�ZLWKLQ�WKH�DFWLRQ�XVLQJ�D���PP�OHQV�

���



,Q�IUDPH���ZH�DUH�DJDLQ�RQ�WKH�VDPH�VLGH�RI�WKH�VWUHHW�DV�RXU�VXEMHFWV�
WKLV�WLPH�ZLWK�D�ORQJHU�OHQV�WR�EULQJ�WKH�EDFNJURXQG�FORVHU��2QH�VOLJKWO\
XQRUWKRGR[�HIIHFW�LV�WKDW�WKH�VXEMHFWV�DUH�LQ�VRIW�IRFXV�GXH�WR�WKH�VKDOORZ
GHSWK� RI� ILHOG�� :KLOH� VRPH� ILOPPDNHUV� REMHFW� WR� DOORZLQJ� SULQFLSDO
VXEMHFWV�WR�JR�VRIW�HYHQ�ZKLOH�WKH\�UHPDLQ�WKH�FHQWHU�RI�DWWHQWLRQ��,�ILQG
WKDW�WKH�VXEMHFWV�FDQ�EH�UHFRJQL]HG�LI�WKHLU�FORWKHV�RU�DSSHDUDQFH�KDV�EHHQ
HVWDEOLVKHG�LQ�SUHYLRXV�VKRWV��)UDPH����WDNHQ�ZLWK�D����PP�OHQV�ZDV�VKRW
IURP� DFURVV� WKH� VWUHHW� XVLQJ� WZR� IRUHJURXQG� VSHFWDWRUV� DV� D� IUDPLQJ
GHYLFH��)LQDOO\�� IUDPHV���DQG���DUH�RQ� WKH�SHULPHWHU�RI� WKH�DFWLRQ��YHU\
QHDUO\�LQ�WKH�WKLFN�RI�WKLQJV��VKRW�ZLWK�D���PP�OHQV�
:H�FRQFOXGH�ZLWK�D�FRPSDULVRQ�RI�OHQVHV��)LUVWLVD���PP�OHQV�ZLWK

ILJXUHV�LQ�WKH�PLGGOH�JURXQG��VHFRQG�LV�D���PP�OHQV�ZLWK�WKH�ILJXUHV
LQ�WKH�IRUHJURXQG�DQG�ODVW�LV�D����PP�OHQV�VKRW�ZLWK�WKH�ILJXUHV�LQ�WKH
EDFNJURXQG�
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���02%,/(�67$*,1*

KHQ�)UHG�$VWDLUH� OHIW�%URDGZD\�IRU� WKH�VWXGLRV�RI�5.2�KH
VXPPHG� XS� KLV� WKRXJKWV� DERXW�PRWLRQ� SLFWXUHV� DQG� GDQFH
WKLV�ZD\��³(LWKHU� WKH�FDPHUD�ZLOO�GDQFH�RU� ,�ZLOO�´�7KLV� LV
SUHWW\�JRRG�DGYLFH�IRU�D�FKRUHRJUDSKHU�WR�IROORZ��EXW�LW�DOVR
KDSSHQV� WR� EH� D� VXFFLQFW� ZD\� RI� GHVFULELQJ� WKH� WZR� EDVLF
PHWKRGV� RI� VWDJLQJ� PRELOH� DFWLRQ�� PRYH� WKH� FDPHUD� RU

PRYH�WKH�VXEMHFW�
,Q� WKH�SUHYLRXV� WKUHH�FKDSWHUV�RQ�VWDJLQJ�GLDORJXH�ZH�EXLOW�VHTXHQFHV

E\�XVLQJ�PXOWLSOH�FDPHUD�YLHZSRLQWV�WR�GLUHFW�WKH�YLHZHU
V�DWWHQWLRQ²WKH
FDPHUD�PRYHG�DURXQG�SOD\HUV�ZKR�UHPDLQHG�LQ�D�IL[HG�SRVLWLRQ��7KHUH�LV
DQ� DOWHUQDWLYH� WR� WKLV� ZD\� RI� VWDJLQJ� DFWLRQ�� GLUHFWLQJ� WKH� YLHZHU
V
DWWHQWLRQ�IURP�RQH�VXEMHFW�WR�DQRWKHU�E\�KDYLQJ�WKH�VXEMHFWV�PRYH�ZLWKLQ
WKH� VSDFH� IUDPHG� E\� WKH� FDPHUD�� ,Q� SUDFWLFH�� ERWK� DSSURDFKHV� DUH
IUHTXHQWO\�FRPELQHG�WR�SUHVHQW�D�YDULHG�DQG�IOXLG�GUDPDWLF�VHTXHQFH��,Q
DGGLWLRQ� WR�FXWWLQJ�PXOWLSOH�YLHZSRLQWV� WRJHWKHU�DQG�PRYLQJ� WKH�VXEMHFW
LQ� WKH� IUDPH��ZH�FDQ�DOVR�PRYH� WKH� FDPHUD� LQ� D� WUDFNLQJ�RU� FUDQH� VKRW�
7KHVH� WKUHH�PHWKRGV� RI� SKRWRJUDSKLQJ� DFWLRQ� LQ� VHTXHQFH� UHSUHVHQW� WKH
HQWLUH�UDQJH�RI�FDPHUD�DQG�VXEMHFW�VWDJLQJ�WHFKQLTXHV�

���



)LJXUH� ����� )UDPHV� �� DQG� �� VKRZ� WKH� VKRW�� UHYHUVH� VKRW� FXWWLQJ� SDWWHUQ�
)UDPHV� �� DQG� �� UHSUHVHQW� D� FRQWLQXRXV� VKRW� LQ� ZKLFK� WKH� PDQ� WXUQV
DURXQG�WR�IDFH�WKH�FDPHUD��7KLV�VWUDWHJ\�XVHV�PRELOH�VWDJLQJ�WR�DFKLHYH�WKH
VDPH�UHVXOWV�DV�FXWWLQJ�

, Q�)LJXUH� ������ IUDPHV� �� DQG� �� LOOXVWUDWH� D� VLPSOH� VKRW�� UHYHUVH� VKRW
HGLWLQJ�SDWWHUQ�XVLQJ�276�IUDPLQJV��7KLV�LV�D�VWUDLJKWIRUZDUG�ZD\�WR�WUHDW
D�GLDORJXH�VFHQH�LI�WKH�VXEMHFWV�DUH�VWDWLRQDU\��7KH�DOWHUQDWLYH�LV�WR�DOORZ
WKH�SOD\HUV�WR�UHSRVLWLRQ�WKHPVHOYHV�DV�SDUW�RI�WKH�DFWLRQ�LQ�D�VLQJOH�VKRW�
DV�VKRZQ�LQ�IUDPHV���DQG����%\�KDYLQJ�WKH�PDQ�WXUQ�DURXQG�LQ�IUDPH���ZH
REWDLQ�WKH�IURQWDO�YLHZ�WKDW�SUHYLRXVO\�UHTXLUHG�D�QHZ�VKRW�
$�YDULDWLRQ�RQ�WKLV�VDPH�LGHD�RI�VXEVWLWXWLQJ�WKH�DFWRU
V�PRYHPHQW�IRU

HGLWLQJ�LV�VKRZQ�LQ�)LJXUH������7KLV�WLPH�WKH�JLUO�LQ�WKH�EDFNJURXQG�RI�WKH
VKRW�FRPHV�IRUZDUG�XQWLO�VKH�LV�VHHQ�LQ�FORVH�XS��7KH�PDQ�ZLWK�KLV�EDFN
WR� WKH�FDPHUD� LQ�IUDPH��� WXUQV�ZLWK�KHU�VR� WKDW� WKH\�DUH�ERWK�IDFLQJ� WKH
FDPHUD�� ,Q� D� VHQVH�ZH� KDYH� REWDLQHG� WKH� HTXLYDOHQW� RI� D�PHGLXP�276
VKRW��D�FORVH�XS�DQG�WZR�VKRW�ZLWKRXW�UHVRUWLQJ�WR�FXWWLQJ�

���



7KHVH�WZR�H[DPSOHV�RI�PRELOH�VWDJLQJ�ZLOO�JLYH�\RX�WKH�EDVLF�LGHD��7KH
RQO\� FULWHULRQ� WKH� DFWRU
V� PRYHPHQW� VKRXOG� PHHW� LV� ZKHWKHU� LW� LV
PRWLYDWHG�RU�QRW��7KLV�W\SH�RI�VWDJLQJ�IDOOV�XQGHU�WKH�FDWHJRU\�RI�³VWDJH
EXVLQHVV�´�7KLV�FDQ�PHDQ�DQ\WKLQJ�IURP�OLJKWLQJ�D�FLJDUHWWH��WKH�FODVVLF
SLHFH� RI� VWDJH� EXVLQHVV� LQ� WKH� 
��V�� WR�PRYLQJ� DURXQG� D� EHGURRP�ZKLOH
JHWWLQJ� GUHVVHG� LQ� WKH�PRUQLQJ��<RX� VKRXOG� QHYHU� UHDOO\� KDYH� WR� LQYHQW
DUWLILFLDO�EXVLQHVV�MXVW�WR�DGG�DFWLRQ�WR�D�VFHQH��,I�WKH�VWRU\��DFWRUV�DQG�WKH
GLUHFWLQJ� SURFHVV� DUH� ZRUNLQJ� WRJHWKHU�� LGHDV� ZLOO� HPHUJH� IURP� WKLV
FROODERUDWLRQ�WKDW�DUH�DFFXUDWH�REVHUYDWLRQV�RI�KXPDQ�EHKDYLRU�

%XLOGLQJ�%ORFNV
7KLQN� RI� WKH� ORQJHVW�� PRVW� LQYROYHG� VHTXHQFH� VKRW� \RX� FDQ� UHPHPEHU
IURP� D� ILOP�� 1RZ� LPDJLQH� KRZ� \RX� PLJKW� GUDZ� WKDW� VHTXHQFH� LQ� D
VWRU\ERDUG�� 6LQFH� \RX� FDQQRW� GHSLFW� FRQWLQXRXV� PRYHPHQW� LQ� D� VLQJOH
SDQHO�� \RX� ZRXOG�KDYH� WR� FKRRVH� NH\�PRPHQWV� LQ� WKH� DFWLRQ� DQG� GUDZ
WKHP�LQ�D�VHULHV�RI�SDQHOV��$V�LW�WXUQV�RXW��WKLV�LV�IDLUO\�HDV\�EHFDXVH�PRVW
DFWLRQ�VWDJHG�IRU�D�ORQJ�LQWHUUXSWHG�VKRW�LV�FRPSRVHG�RI�WKHVH�YHU\�VDPH
PRPHQWV� FKRUHRJUDSKHG� LQWR� D� VPRRWK� FRQWLQXLW\��:H� FDQ� DOVR� UHYHUVH
WKH�SURFHVV�DQG�GHYLVH�D�FRQWLQXRXV�VKRW�EXLOW� IURP�WKH�VDPH�LQGLYLGXDO
NH\�HYHQWV�LQ�WKH�DFWLRQ�

���



)LJXUH������7KHVH�VHSDUDWH�IUDPHV�DW�OHIW�UHSUHVHQW�D�VLQJOH�VKRW��%\�XVLQJ
PRELOH� EORFNLQJ�� WKH� DFWRUV� DUH� VHHQ� LQ� GLIIHUHQW� SRVLWLRQV� DQG� VL]HV�� WKH
VDPH�DV�LI�ZH�KDG�FXW�EHWZHHQ�VHWXSV�

:H
YH� DOUHDG\� ORRNHG� DW� WKH� EXLOGLQJ� EORFNV� IRU� WKLV� DSSURDFK� LQ� WKH
SDWWHUQV� DQG� SRVLWLRQV� FDWDORJXHG� LQ� WKH� SUHYLRXV� FKDSWHUV� RQ� VWDJLQJ�
:RUNLQJ�RXW�FKRUHRJUDSKHG�PRYHPHQW�ZLWK�WKH�DFWRUV�LV�PHUHO\�D�PDWWHU
RI� FRQQHFWLQJ� GLIIHUHQW� SDWWHUQV� DQG� SRVLWLRQV� VR� WKDW� DOO� WKH� VHSDUDWH
YLHZV�RI�D�VFHQH�DUH�OLQNHG�LQWR�D�VLQJOH�VKRW�

0RELOH�6WDJLQJ��([DPSOH�2QH�

���



)LJXUH�����

/HW
V� WU\� EXLOGLQJ� D� VLPSOH� WZR�SRVLWLRQ� VHTXHQFH� XVLQJ� FDPHUD
PRYHPHQW�DQG�D�VXEMHFW�ZKR�LV�UHSRVLWLRQHG�LQ�WKH�VKRW��7KLV�VWUDWHJ\�LV
VKRZQ� LQ�)LJXUH� ������ 7KH� PRYHPHQW� RI� WKH� FDPHUD� DQG� WKH� DFWRU
UHSUHVHQWV� D� VLQJOH�XQEURNHQ�VKRW��7KH�DFFRPSDQ\LQJ�GLDJUDPV�VKRZ�DQ
DHULDO�YLHZ�RI�WKH�FKRUHRJUDSK\�
,PDJLQH� WKDW� WKH� WZR�JLUOV� LQ� WKH�SKRWRJUDSKV�KDYH�EHHQ�VSHDNLQJ� IRU

VHYHUDO�PRPHQWV� LQ� WKH�ZLGH�276�VKRW� LQ� IUDPH����5DWKHU� WKDQ�FXW� WR�D
QHZ�VKRW�RI� WKH�VHDWHG�JLUO�DV� VKH�EHJLQV� WR�VSHDN��ZH�GROO\� WKH�FDPHUD
IRUZDUG���IW��ZKLOH�WKH�JLUO�LQ�WKH�KDW�ZDONV�WR�WKH�RWKHU�VLGH�RI�WKH�VHDWHG
JLUO��,Q�WKLV�YHUVLRQ�ERWK�FDPHUD�DQG�SOD\HU�PRYH�VLPXOWDQHRXVO\��DQG�WKH

���



ILQDO� VWDJLQJ� LQ� IUDPH� �� SHUPLWV� XV� WR� VHH� ERWK� SOD\HUV�� <RX� PLJKW
UHFRJQL]H� WKLV� DUUDQJHPHQW�� LW� LV� SRVLWLRQ� ILYH� IURP� WKH� WZR�SOD\HU
VWDJLQJV� LQ�&KDSWHU����7KLV� SDUWLFXODU� W\SH� RI�PRYH�� LQ�ZKLFK� D� VXEMHFW
PRYHV�LQ�WKH�RSSRVLWH�GLUHFWLRQ�RI�WKH�FDPHUD��LV�FDOOHG�D�FRXQWHU�PRYH�
,Q� WKLV�YHUVLRQ�WKH�JLUO�ZKR�ZDONV�SDVW�FDPHUD�LV�DEVHQW�IURP�WKH�IUDPH
IRU�D�PRPHQW��EXW�WKH�ZKROH�DFWLRQ�LV�YHU\�VKRUW�DQG�RQO\�D�IHZ�VHFRQGV
HODSVH� IURP� IUDPH��� WR� IUDPH����2I� FRXUVH�� WKH�YDULDEOHV� LQ� WLPLQJ� DQG
SRVLWLRQLQJ� DUH� FRQVLGHUDEOH� DQG� KDYH� D� JUHDW� GHDO� RI� LPSDFW� RQ� WKH
GUDPDWLF�HPSKDVLV�ZLWKLQ�WKH�VFHQH�
1RZ�ZH
UH� UHDG\� WR� WU\�D� FRQVLGHUDEO\�PRUH�DPELWLRXV� VHTXHQFH� VKRW

XVLQJ� VWDJLQJ� SDWWHUQV� DQG� SRVLWLRQV� ZH� OHDUQHG� LQ� WKH� SUHYLRXV� WKUHH
FKDSWHUV�� :H� FDQ� EHJLQ� ZLWK� SRVLWLRQ� IRXU�� YHUVLRQ� ���� IURP� WKH� WZR�
VXEMHFW� GLDORJXH� VWDJLQJV� �FKDSWHU� ��� DQG� FRPELQH� LW� ZLWK� DQRWKHU
SRVLWLRQ�DW�WKH�SLFQLF�WDEOH��7KH�IROORZLQJ�SDJHV�LOOXVWUDWH�KRZ�D�VHULHV�RI
VHSDUDWH� VKRWV�FDQ�EH�FRPELQHG� LQWR�D� VLQJOH� VKRW�E\�PRYLQJ� WKH�DFWRUV
DQG�WKH�FDPHUD�

0RELOH�6WDJLQJ��([DPSOH�7ZR�
,Q� IUDPH� �� WKH� JLUO� UHIXVHV� WR� DFNQRZOHGJH� KHU� ER\IULHQG�� +H� PRYHV
IRUZDUG�DQG�WDNHV�D�VHDW�DW�WKH�RSSRVLWH�HQG�RI�WKH�WDEOH�LQ�IUDPH����7KH
VFKHPDWLF�GUDZLQJV�VKRZ�WKH�PRYHPHQW�RI� WKH�FDPHUD� WR�DFFRPPRGDWH
WKH�QHZ�VWDJLQJ�

���



)UXVWUDWHG��WKH�ER\�VWDQGV�XS�DQG�ZDONV�D�IHZ�VWHSV�DZD\��VWLOO�VSHDNLQJ
WR�WKH�JLUO��IUDPH�����$IWHU�D�IHZ�PRPHQWV�KH�UHWXUQV�WR�WKH�WDEOH��IUDPH
���DQG�DQJULO\�WULHV�WR�SURYRNH�VRPH�NLQG�RI�UHVSRQVH�IURP�WKH�JLUO��7KH
FDPHUD�KDV�QRW�GROOLHG�GXULQJ�WKLV�DFWLRQ�

1RZ�WKH�ER\�ZDONV�WRZDUGV�WKH�FDPHUD�DQG�WKH�FDPHUD�GROOLHV�DKHDG�RI

���



KLP�D�IHZ�IHHW�XQWLO�KH�WXUQV�WR�IDFH�WKH�JLUO�LQ�IUDPH����$V�WKH�ER\�VSHDNV
WKH�JLUO�WXUQV�WRZDUG�KLP�WR�OLVWHQ��IUDPH�����$V�WKLV�KDSSHQV�WKH�FDPHUD
UHWUDFNV�WRZDUGV�KHU��OHDYLQJ�WKH�ER\�RXW�RI�IUDPH��2QFH�VKH�LV�IUDPHG�LQ
D�PHGLXP�VKRW�WKH�FDPHUD�FRPHV�WR�UHVW�IRU�D�IHZ�PRPHQWV�

7KH� FDPHUD� VORZO\�PRYHV� LQ� IURQW� RI� WKH� JLUO� LQ� IUDPH� �� DV� WKH� ER\
UHHQWHUV�WKH�VKRW��VLWWLQJ�GRZQ�EHKLQG�KHU�LQ�IUDPH����7KH�FDPHUD�FRPHV
WR� UHVW� LQ� WKLV� IUDPLQJ� IRU� D� IHZ�PRPHQWV�� EXW�ZKHQ� WKH� ER\� OHDQV� OHIW
DFURVV�WKH�WDEOH�WKH�FDPHUD�PRYHV�ZLWK�KLP�DQG�SXVKHV�LQ�WR�D�FORVHU�VKRW
DV�KH�PDNHV�KLV�ILQDO�DSSHDO�WR�WKH�JLUO�LQ�IUDPH���

���



)LQDOO\��WKH�ER\�JLYHV�XS��DQG�PDNLQJ�KLV�SDUWLQJ�FRPPHQWV�KH�VWDQGV
XS�LQ�IUDPH�����7KH�FDPHUD�EDFNV�XS�D�IHZ�IHHW�WR�D�ZLGHU�VKRW�DV�WKH�ER\
ZDONV�DZD\��7KH�ILQDO�IUDPLQJ�RI�WKH�VKRW�LV�VHHQ�LQ�IUDPH����

,Q�WKLV�H[DPSOH�RI�PRELOH�VWDJLQJ�LQ�D�VHTXHQFH�VKRW�ZH�XVHG�VHYHUDO
GLIIHUHQW� WHFKQLTXHV� WR� JHW� WKH�PD[LPXP�XVH� RI� D� ���IW�� SLHFH� RI� WUDFN�

���



7KLV� LQFOXGHG� VWDJLQJ� LQ� GHSWK� WR� YDU\� WKH� IUDPLQJ�� SDQQLQJ� IURP� D
VWDWLRQDU\�SRVLWLRQ� WR� UHIUDPH�� UHWUDFNLQJ� RYHU� WKH� VDPH� VSDFH� E\
UHYHUVLQJ�WKH�GLUHFWLRQ�RI�WKH�FDPHUD��IROORZLQJ�RQH�VXEMHFW��WKH�ER\��DQG
WKHQ�DQRWKHU��WKH�JLUO��DQG�SXVKLQJ�LQ�WRZDUGV�D�VXEMHFW�DQG�WKHQ�EDFNLQJ
DZD\�
9LVXDOL]LQJ�WKH�VWDJLQJ�RI�D�VFHQH�UHTXLUHV�FROODERUDWLRQ�RQ�WKH�VHW�E\

WKH�GLUHFWRU��WKH�FDVW��WKH�FLQHPDWRJUDSKHU��WKH�ZHDWKHU��KDSSHQVWDQFH�DQG
DQ\� FUHZ�PHPEHU� ZKR� KDV� D� JRRG� VXJJHVWLRQ� DW� WKH� WLPH�� 3DUWLFXODUO\
LPSRUWDQW�LV�WKH�FDPHUD�RSHUDWRU��7KH�VSHHG�DQG�WLPLQJ�RI�D�FDPHUD�PRYH
DQG�WKH�WUDQVIHU�RI�DWWHQWLRQ�IURP�RQH�DFWRU�WR�DQRWKHU�DUH�XOWLPDWHO\�KLV
UHVSRQVLELOLWLHV�� 7KHVH� VXEWOHWLHV� FDQQRW� EH� DQWLFLSDWHG� LQ� D� VWRU\ERDUG
DQG�PXVW�EH�ZRUNHG�RXW�RQ�WKH�VHW�GXULQJ�UHKHDUVDO��7KH�FRPPXQLFDWLRQ
EHWZHHQ�WKH�FLQHPDWRJUDSKHU�DQG�WKH�GLUHFWRU�PXVW�EH�YHU\�SUHFLVH�LI�WKH
GLUHFWRU�LV�WR�JHW�ZKDW�KH�ZDQWV�

/RRVHQLQJ�8S�<RXU�6WDJLQJ�6W\OH
:KLOH�WKH�GLUHFWRU�LV�KHOSLQJ�WKH�DFWRUV�WR�VKDSH�WKHLU�SHUIRUPDQFHV�DQG
LQWHUSUHW�WKH�VFULSW��KH�LV�HYDOXDWLQJ�WKH�YLVXDO�DQG�WHFKQLFDO�FRQVHTXHQFHV
RI�ZKDWHYHU�VWDJLQJ�LPSURYLVDWLRQ�WDNHV�SODFH�RQ�WKH�VHW��7KH�UHVWULFWLRQV
SODFHG�E\�WKH�FDPHUD�RQ�DQ�DFWRU
V�PRYHPHQW�DUH�XVXDOO\�D�GLVWUDFWLRQ�WR
WKH� DFWRU�� DQG� FRPSOH[� VWDJLQJ� RQO\� LQFUHDVHV� WKH� SUREOHP��2Q� WKH� RQH
KDQG��WKH�GLUHFWRU�ZDQWV�WR�PDNH�WKH�DFWRU
V�MRE�HDVLHU��EXW�KH�DOVR�KDV�D
YLVXDO� SODQ� WKDW�PXVW� EH� DFFRPPRGDWHG�� 7KHUH� LV� QR�PDJLF� VROXWLRQ� WR
WKLV�RSSRVLWLRQ�RI�JRDOV�H[FHSW�IRU�WKH�GLUHFWRU�WR�KDYH�D�EURDG�NQRZOHGJH
RI� WKH� FUHDWLYH� RSWLRQV�� 7KH� IROORZLQJ� VXJJHVWLRQV� DUH� LQWHQGHG� WR
RYHUFRPH�VRPH�VWDJLQJ�FRQYHQWLRQV�WKDW�KROG�GLUHFWRUV�EDFN�IURP�WDNLQJ
FKDQFHV�

$FWLRQ�DQG�5HDFWLRQ
)LUVW�� WKHUH�DUH�RQO\�WZR�W\SHV�RI�VKRWV�LQ�D�FRQYHUVDWLRQ��WKH�DFWLRQ�DQG

���



WKH�UHDFWLRQ��)LOPPDNHUV�DUH�IUHTXHQWO\�RYHU�FRQFHUQHG�DERXW�WKH�DFWLRQ�
7KH�WUXWK�LV��ZH�OHDUQ�DV�PXFK�IURP�WKH�UHDFWLRQ�DV�ZH�GR�IURP�WKH�DFWLRQ�
.QRZLQJ� WKLV� ZLOO� ORRVHQ� XS� \RXU� VWDJLQJ� EHFDXVH� LW� PHDQV� WKH� SHUVRQ
VSHDNLQJ�QHHG�QRW�EH�WKH�FHQWHU�RI�DWWHQWLRQ��2QH�YHUVLRQ�RI�WKLV�LV�VKRZQ
DW�OHIW�
7KH� FKRUHRJUDSK\� LQ�)LJXUH� ����� VKRZV� WKH� PDQ� LQ� WKH� EDFNJURXQG

FLUFOLQJ�RXU�PDLQ�VXEMHFW��$V�\RX�FDQ�VHH�IURP�WKH�WZR�IUDPHV��PRVW�RI
WKH�EDFNJURXQG�SOD\HU
V�DFWLRQ� LV�RIIVFUHHQ��7KH�FDPHUD�DFWXDOO\�SXVKHV
LQ�WR�D�&8�RI�WKH�IRUHJURXQG�ILJXUH�VR�ZH�FDQ�VHH�KLV�UHDFWLRQ�WR�D�ORQJ
VSHHFK�PDGH�E\�WKH�EDFNJURXQG�SOD\HU�DV�KH�ZDONV�RXW�RI�IUDPH�

)LJXUH� �����7KH� DUURZ� LQGLFDWHV� WKH� SDWK� RI� WKH� EDFNJURXQG� SOD\HU�� +H
SDVVHV� WKH� FDPHUD� RQFH� EHIRUH� HQWHULQJ� WKH� IUDPH� RQ� FDPHUD� ULJKW�� 2XU
RQO\�LQGLFDWLRQ�RI�WKH�EDFNJURXQG�SOD\HU
V�ORFDWLRQ�LV�WKH�PRYHPHQW�RI�WKH
IRUHJURXQG�SOD\HU
V�KHDG�RU�H\HV��ZKLFK�PLJKW�IROORZ�WKH�RWKHU�PDQ�DV�KH
ZDONV�

7KH�UHDFWLRQ�GRHVQ
W�KDYH�WR�EH�D�&8�RI�WKH�PDQ
V�IDFH��,W�FRXOG�DOVR�EH
D�&8�RI�KLV�KDQGV�DV�KH�QHUYRXVO\�ILQJHUV�KLV�FDU�NH\V�RU�D�VKRW�RI�KLV�IRRW
WDSSLQJ� LPSDWLHQWO\��RU�DQ\�RWKHU�YLVXDO�RU�SK\VLFDO�LQGH[�WR�WKH�SHUVRQ
V
IHHOLQJV��,I�WKH�SHUVRQ�ZKR�LV�UHDFWLQJ�LV�ORRNLQJ�LQWR�D�ILUHSODFH�ZH�PLJKW
VHH�WKH�IODPHV�IRU�DQ�H[WHQGHG�SHULRG�RU�MXVW�D�VKRW�RI�DVKHV��6KDULQJ�KLV
SRLQW�RI�YLHZ�FDQ�KHOS�VKDSH�RXU�XQGHUVWDQGLQJ�RI�KLV�UHDFWLRQ�
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0RYLQJ�WKH�&HQWHU�RI�,QWHUHVW
7KH� FDPHUD� IROORZLQJ� D� VXEMHFW�ZKR� LV� WKH� FHQWHU� RI� LQWHUHVW� FDQ�PRYH
DURXQG�RWKHU�SOD\HUV�VR�WKDW�WKH�VXEMHFW�GLUHFWV�XV�WR�WKH�UHDFWLRQV�RI�WKH
RWKHU�SOD\HUV��7KLV�FDQ�EH�GRQH� LQ�D�VLQJOH�VKRW��7KH�VXEMHFW�ZKR� LV� WKH
FHQWHU�RI�LQWHUHVW�QHHG�QRW�EH�HPRWLRQDOO\�GRPLQDQW�EXW�PD\�KDYH�VSHFLDO
NQRZOHGJH� WKDW� LV� RI� LQWHUHVW� WR� WKH� RWKHU� SOD\HUV�� )URP� D� SUDFWLFDO
VWDQGSRLQW� WKH� DGYDQWDJH�RI� WKLV� VWDJLQJ� LV� WKDW�RQH�SOD\HU�PRYHV�ZKLOH
WKH�RWKHU�SOD\HUV�DUH�VWDWLRQDU\�
$Q� H[WUHPH� H[DPSOH� RI� WKH�PRYLQJ� FHQWHU� RI� LQWHUHVW� VWUDWHJ\� LV� WKH

0DULQH�&RUSV�VHUJHDQW�GULOOLQJ�QHZ�UHFUXLWV��D�VFHQH�ZH�KDYH�ZDWFKHG�LQ
PDQ\� PRYLHV�� ,I� WKH� FDPHUD� SDQV� WR� IROORZ� WKH� VHUJHDQW� LQ� D� ORQJ
FRQWLQXRXV�VKRW�DV�KH�PRYHV�LQ�DQG�DURXQG�D�VPDOO�IRUPDWLRQ�RI�PHQ��WKH
EDFNJURXQG� ZLOO� LQFOXGH� WKH� IDFHV� RI� WKH� UHFUXLWV� ZKLOH� IHDWXULQJ� WKH
VHUJHDQW�� &DUHIXOO\� H[HFXWHG�� WKLV� VWDJLQJ� WHFKQLTXH� FDQ� SURYLGH� PDQ\
RSSRUWXQLWLHV�WR�LQFOXGH�DFWLRQ�DQG�UHDFWLRQV�VLPXOWDQHRXVO\�LQ�D�YDULHW\
RI�FRPSRVLWLRQV�

,QGLUHFWLRQ
1RW� HYHU\� VWRU\� SRLQW� DQG� OLQH� RI� GLDORJXH� LQ� D� VFHQH� QHHGV� WR� EH
HPSKDVL]HG�� )LOP� LV� VXFK� D� GLUHFW� PHGLXP� WKDW� KROGLQJ� EDFN� LWV
H[SUHVVLYH�SRZHU�IURP�WLPH�WR�WLPH�LV�D�ZD\�RI�HPSKDVL]LQJ�DOO�WKH�RWKHU
PRPHQWV��,Q�VWDJLQJ�DFWRUV�DQG�FKRRVLQJ�FDPHUD�VHWXSV�WKLV�FRXOG�PHDQ
UHOHJDWLQJ� VRPH� DFWLRQ� WR� WKH� EDFNJURXQG� HYHQ� LI� LW� LV� FHQWUDO� WR� WKH
QDUUDWLYH�
6LPLODUO\�� WKH� QRWLRQ� WKDW� DQ� LPSRUWDQW� OLQH� RI� GLDORJXH� UHTXLUHV� D

FORVH�XS�LV�VLPSO\�QRW�WUXH��3HRSOH�DUH�RIWHQ�PRVW�DWWHQWLYH�WR�WKH�SHUVRQ
ZKR�VSHDNV�PRVW�VRIWO\��:KDW�WKLV�PHDQV�IRU�WKH�ILOPPDNHU�LV�WKDW�KH�RU
VKH� LV� IUHHG� IURP� WU\LQJ� WR� FRPSRVH� HYHU\� GUDPDWLF� SRLQW� IXOO� VFUHHQ�
6RPHWLPHV�WKH�VPDOOHVW�JHVWXUH�LV�WKH�PRVW�WHOOLQJ�
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R� IDU� ZH� KDYH� FRQFHQWUDWHG� RQ� WKH� SODFHPHQW� RI� WKH� VXEMHFW� LQ
IURQW�RI�WKH�FDPHUD��)LUVW��ZH�ORRNHG�DW�D�V\VWHP�RI�SDWWHUQV�DQG
SRVLWLRQV�WR�RUJDQL]H�WKH�VWDJLQJ�RI�DFWRUV��6HFRQG��ZH�ORRNHG�DW
ZD\V� RI� PRYLQJ� WKH� DFWRUV� VR� WKDW� VHYHUDO� VWDJLQJ� SDWWHUQV� DQG
SRVLWLRQV� FRXOG� EH� FRPELQHG� LQWR� D� VLQJOH� FKRUHRJUDSKHG� VKRW�
7KLV� DSSURDFK� HPSKDVL]HV� SRLQWV� LQ� VSDFH� UDWKHU� WKDQ� WKH� VSDFH

LWVHOI�� :KLOH� WKLV� JLYHV� XV� FRQVLGHUDEOH� FRQWURO� RYHU� FRPSRVLWLRQDO
HOHPHQWV� ZLWKLQ� WKH� IUDPH�� ZH� ZLOO� QRW� KDYH� H[SORUHG� WKH� VXEMHFW� RI
VWDJLQJ�IXOO\�XQWLO�ZH�H[DPLQH�WKH�VFHQH�VSDFH�LQ�ZKLFK�WKH�DFWRUV�PRYH�
,W
V�QRW�XQXVXDO� WRGD\�WR�KHDU�DERXW�PDLQVWUHDP�IHDWXUH�GLUHFWRUV�ZKR

VKRRW�GLDORJXH�VHTXHQFHV�ZLWK�ILYH�DQG�VL[�VHWXSV�IRU�MXVW�RQH�DFWRU��7KLV
LV�FOHDUO\�D�V\PSWRP�RI�LQGHFLVLRQ�DQG�D�IDLOXUH�WR�FRPPLW�WR�D�GLUHFWRULDO
SRLQW�RI�YLHZ��$GPLWWHGO\��LI�VKRWV�ZHUH�MXGJHG�E\�SLFWRULDO�TXDOLW\�DORQH�
WKHUH� DUH� GR]HQV�� SHUKDSV� KXQGUHGV�� RI� LQWHUHVWLQJ� FRPSRVLWLRQV� WKDW� D
GLUHFWRU�DQG�FDPHUDPDQ�FRXOG�GHYLVH��:H�FDQ�FXW� WKH�SUREOHP�GRZQ� WR
VL]H�E\�RUJDQL]LQJ�WKH�SRVVLELOLWLHV�DFFRUGLQJ�WR�D�IHZ�EDVLF�FRQFHSWLRQV
RI�VSDFH�

7KH�'UDPDWLF�&LUFOH�RI�$FWLRQ
1R�PDWWHU�ZKDW�\RX�DUH�VKRRWLQJ��WKH�VSDFH�EHIRUH�WKH�FDPHUD�KDV�OLPLWV
ZLWKLQ�ZKLFK�WKH�DFWLRQ�RI�WKH�VFHQH�LV�FRQILQHG��$V�D�ZD\�RI�RUJDQL]LQJ
WKH�VFHQH�VSDFH��ZH�ZLOO�GLYLGH�WKLV�DFWLRQ�DUHD�LQWR�WKUHH�VHJPHQWV�XVLQJ
WKH� WUDGLWLRQDO� WHUPV� IRU� GHSWK� LQ� WKH� JUDSKLF� DUWV�� WKH� IRUHJURXQG
LPPHGLDWHO\� LQ� IURQW� RI� WKH� OHQV�� WKH� PLGGOHJURXQG� DQG� DW� WKH� IDUWKHVW
UHDFKHV�RI�WKH�ORFDWLRQ��WKH�EDFNJURXQG��,Q�VWDJLQJ�DFWLRQ�IRU�WKH�FDPHUD�
WKHVH�WHUPV�KDYH�D�SDUWLFXODU�PHDQLQJ��6LPSO\�SXW��WKH�GUDPDWLF�FLUFOH�RI
DFWLRQ�IRU�DQ\�VFHQH�LV�GHWHUPLQHG�E\�WKH�VL]H�DQG�VKDSH�RI�WKH�VSDFH�WKDW
WKH�DFWLRQ�FRYHUV�
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,Q�WKH�$FWLRQ�2XW�RI�WKH�$FWLRQ
$W�D�IRRWEDOO�VWDGLXP��VSDFH�LV�FOHDUO\�GHILQHG��7KH�SOD\HUV�DUH�FRQILQHG
WR�WKH�ILHOG�DQG�WKH�IDQV�WR�WKH�VHDWV��$VVXPLQJ�WKDW�WKH�JDPH�LV�WKH�FHQWHU
RI� DWWHQWLRQ�� WKHUH�DUH�RQO\� WZR�ZD\V�RI� ORRNLQJ�DW� WKH�DFWLRQ�� IURP� WKH
RXWVLGH� ORRNLQJ� LQ� DV� D� VSHFWDWRU�� RU� IURP� WKH� LQVLGH� ORRNLQJ� RXW� DW� WKH
DFWLRQ�VXUURXQGLQJ�\RX�DV�D�SOD\HU�RQ�WKH�ILHOG�
7KHVH� DUH� WKH� WZR� EDVLF�ZD\V� WKDW� WKH� FDPHUD� FDQ� UHFRUG� DFWLRQ� DQG

VSDFH�� 7KH� YDULDEOH� KHUH� LV� WKH� ³VKDSH´� RI� WKH� DFWLRQ�� $� SDUDGH�� IRU
H[DPSOH�� PD\� DSSHDU� LQ� D� ORQJ� OLQH� DV� LW� DSSURDFKHV� WKH� FDPHUD�
VWUHWFKLQJ� LQWR� WKH�GLVWDQFH� WKURXJK� IRUHJURXQG�� PLGGOHJURXQG� DQG
EDFNJURXQG��EXW�LI� LW�FURVVHV�RXU�SDWK�KRUL]RQWDOO\�� WKH�PDUFKLQJ�ILJXUHV
RFFXS\�D�VPDOO�SRUWLRQ�RI� WKH�PLGGOHJURXQG� OLNH�D�FXUWDLQ�GUDZQ�DFURVV
RXU�ILHOG�RI�YLVLRQ��,I�ZH�DUH�LQ�WKH�SOD\JURXQG�RI�DQ�HOHPHQWDU\�VFKRRO��D
JDPH�RI�WDJ�FDQ�EH�IDU�PRUH�VKDSHOHVV�WKDQ�D�SDUDGH�RU�D�IRRWEDOO�JDPH�
ZLWK�NLGV� UXQQLQJ� HYHU\�ZKLFK�ZD\�� GLVDSSHDULQJ� DURXQG� WKH� FRUQHUV� RI
WKH� VFKRRO� RU� EHKLQG� XV�� ,Q� WKLV� VLWXDWLRQ� LW
V� WKH� ILOPPDNHU
V� MRE� WR
HYDOXDWH�ZKDW�SRUWLRQ�RI� WKH�ZKROH�HYHQW�KH�RU�VKH�ZDQWV� WR�IHDWXUH�DQG
IURP�ZKDW� YDQWDJH�SRLQW� WR� YLHZ� WKH� DFWLRQ�� ,Q�PRVW� FDVHV� WKH�SK\VLFDO
DFWLRQ�RI�D�VFHQH�KDV�GUDPDWLF�KLJK�SRLQWV�WKDW�DUH�PRUH�VLJQLILFDQW�WKDQ
RWKHUV��%\�GHFLGLQJ�ZKHUH�DQG�KRZ�WKH�VLJQLILFDQW�DFWLRQ�VKRXOG�EH�VWDJHG
IRU�WKH�FDPHUD��WKH�ILOPPDNHU�FRQWUROV�WKH�SRLQW�RI�YLHZ��OHYHO�RI�YLHZHU
LGHQWLILFDWLRQ�DQG�HPRWLRQDO�GLUHFWLRQ�RI�DQ\�VFHQH�

6WDJLQJ�LQ�'HSWK
)RU� RXU� ILUVW� H[DPSOH� LOOXVWUDWLQJ� WKH� FLUFOH� RI� GUDPDWLF� DFWLRQ�ZH�ZLOO
FRQFHQWUDWH�RQ�FDPHUD�SODFHPHQW�UDWKHU�WKDQ�EORFNLQJ��+HUH
V�WKH�VFHQH�
$�PDQ�ZDONV�IURP�D�SD\�SKRQH�WR�KLV�FDU��$�SURILOH�LOOXVWUDWLRQ�VKRZV�XV
WKH�ORFDWLRQ�LQ�)LJXUH�����
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)LJXUH�������([W��SKRQH�ERRWK²VXEXUEDQ�QHLJKERUKRRG�

)LJXUH�������7KH�FLUFOH� LV�GUDZQ�FORVHO\�DURXQG�WKH�JHQHUDO�VSDFH�WKDW�WKH
DFWRU�FRYHUV�LQ�KLV�PRYHPHQW�

/HW
V�ILUVW�DVVXPH�WKDW�ZH�ZRQ
W�EH�DEOH�WR�FXW�PXOWLSOH�YLHZV�WRJHWKHU
DQG�WKDW�WKH�DFWLRQ�ZLOO�EH�SKRWRJUDSKHG�LQ�D�VLQJOH�VKRW��7KH�DHULDO�YLHZ
L Q�)LJXUH� ����� LOOXVWUDWHV� FDPHUD� SRVLWLRQV� LQ� DQG� RXW� RI� WKH� FLUFOH� RI
GUDPDWLF�DFWLRQ�� 7KH� VKDSH� RI� WKH� FLUFOH� LV� GHWHUPLQHG� E\� WKH� VSDFH
FRYHUHG�E\�WKH�DFWRU�ZDONLQJ�WR�KLV�FDU��,I�KH�ZHUH�WR�PDNH�D�VLGH�WULS�RII
WKH�IODJVWRQH�ZDON�IRU�DQ\�UHDVRQ��WKH�FLUFOH�RI�DFWLRQ�ZRXOG�LQFOXGH�WKLV
DGGLWLRQDO�VSDFH�
&DPHUD�SRVLWLRQV�$��%�DQG�&�DUH�DOO�LQ�WKH�DFWLRQ��,Q�RUGHU�IRU�DQ\�RQH

FDPHUD� WR�FRYHU� WKH�DFWRU
V� HQWLUH�PRYHPHQW� IURP� WKH�SD\�SKRQH� WR� WKH
FDU��WKH�FDPHUD�ZRXOG�KDYH�WR�SDQ�XQWLO�DLPHG�RXW�RI�WKH�FLUFOH��$OVR��WKH
PDQ
V� SURPLQHQFH� LQFUHDVHV� RU� GHFUHDVHV� GHSHQGLQJ� RQ� ZKHWKHU� KH� LV
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ZDONLQJ� WRZDUGV� RU� DZD\� IURP� WKH� FDPHUD�� ,Q� D� VHQVH�� WKH� DFWLRQ� KDV� D
EHJLQQLQJ�� PLGGOH� DQG� HQG�� OLNH� D� VHOI�FRQWDLQHG� GUDPD�� %HLQJ� LQ� WKH
DFWLRQ� DOVR� DIIHFWV� SRLQW� RI� YLHZ�� 3RVLWLRQV�$�� %� DQG� &� DFFHQWXDWH� RXU
LGHQWLILFDWLRQ� ZLWK� WKH� VDOHVPDQ�� ZKLOH� SRVLWLRQV� '�� (� DQG� )� SURGXFH
VKRWV�WKDW�WHQG�WRZDUG�GLVWDQFHG�DQG�PRUH�QHXWUDO�REVHUYDWLRQ�
&DPHUD� SRVLWLRQV�RXWVLGH� WKH� DFWLRQ� FDQ� FRYHU� WKH� DFWRU
V� HQWLUH

PRYHPHQW�ZLWK� OLWWOH� RU� QR� SDQQLQJ� LI� D� VXIILFLHQWO\�ZLGH�DQJOH� OHQV� LV
XVHG��$�FDPHUD�RXWVLGH�WKH�DFWLRQ�PDLQWDLQV�D�VWDWLRQDU\��QDUURZ�YLHZ�RI
WKH�PDQ
V�HQWLUH�PRYHPHQW��ZKLOH�D�FDPHUD�LQVLGH�WKH�DFWLRQ�PLJKW�SDQ�DV
PXFK� DV� ���� GHJUHHV� WR� SKRWRJUDSK� WKH� VDPH� DFWLRQ�� $OVR�� ZKHQ
SKRWRJUDSKHG� IURP�RXWVLGH� WKH� DFWLRQ� WKH� DFWRU� UHPDLQV� DERXW� WKH� VDPH
VL]H� WKURXJKRXW� WKH� VKRW�� ,I�SKRWRJUDSKHG�E\�D�FDPHUD� LQVLGH� WKH�DFWLRQ
KLV�RU�KHU�VL]H�LQ�WKH�IUDPH�ZRXOG�YDU\�FRQVLGHUDEO\�
:KHQ�WKHUH�LV�PRUH�WKDQ�RQH�SOD\HU�LQ�D�VFHQH��WKH�FLUFOH�RI�GUDPDWLF

DFWLRQ�LV�GHWHUPLQHG�E\�WKH�SODFHPHQW�RI�WKH�SOD\HUV��,I�WKH�DFWRUV�UHPDLQ
LQ�WKH�$��,�RU�/�SDWWHUQ�ZLWKRXW�PRYHPHQW��WKH�FLUFOH�RI�GUDPDWLF�DFWLRQ�LV
GUDZQ�WLJKWO\�DURXQG�WKH�SDWWHUQ�

7KH�3XUSRVH�RI�WKH�'UDPDWLF�&LUFOH�RI�$FWLRQ
/LNH� WKH�$�� ,�DQG�/�SDWWHUQV�� WKH�FLUFOH�RI�DFWLRQ� LV�D�ZD\�RI� ORRNLQJ�DW
VWDJLQJ� VLWXDWLRQV� WR� GLVFRYHU� IDPLOLDU� DUUDQJHPHQWV� RI� FDPHUD� DQG
VXEMHFW�� 7KH� LPPHGLDWH� EHQHILW� RI� DQDO\]LQJ� DFWLRQ� WKLV� ZD\� LV� WKDW� D
ILOPPDNHU�PD\�GLVFRYHU�QHZ�ZD\V�RI�VHWWLQJ�XS�D�VFHQH��,W�LV�SDUWLFXODUO\
XVHIXO�ZKHQ�LW�KHOSV�D�GLUHFWRU�WR�JDLQ�DQ�RYHUYLHZ�RI�D�FRPSOH[�VWDJLQJ�
7R� KHOS� IDPLOLDUL]H� \RXUVHOI�ZLWK� WKH� FLUFOH� RI� DFWLRQ�� OHDUQ� WR�ZDWFK

WHOHYLVLRQ�DQG�PRYLH�VHTXHQFHV�LQ�WHUPV�RI�VSDFH�UDWKHU�WKDQ�VKRWV��7KLV
PHDQV�YLVXDOL]LQJ�WKH�JHRJUDSK\�RI�WKH�ORFDWLRQ�DQG�WKH�SODFHPHQW�RI�WKH
FDPHUD�ZLWKLQ�WKDW�VSDFH��2QH�JRRG�H[HUFLVH�LV�WR�NHHS�WUDFN�RI�ZKHUH�WKH
FDPHUD� LV� VWDWLRQHG� IRU� DQ\� VFHQH� VWDJHG� LQ� DQ� LQWHULRU� ORFDWLRQ�� 3D\
SDUWLFXODU�DWWHQWLRQ� WR�KRZ�HDFK�QHZ�VFHQH� LV� LQWURGXFHG� LQ� WKH�RSHQLQJ
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VKRWV��<RX�ZLOO�VRRQ�EHJLQ� WR�UHFRJQL]H�EDVLF�VWUDWHJLHV�IRU�HVWDEOLVKLQJ
VFHQH�VSDFH�DQG�OHDUQ�KRZ�HDFK�DSSURDFK�DIIHFWV�WKH�QDUUDWLYH�
)RU� LQVWDQFH��FLQHPDWRJUDSKHU�*RUGRQ�:LOOLV�RIWHQ�SODFHV� WKH�FDPHUD

GHHS� LQ� WKH� FLUFOH� RI� DFWLRQ� DQG� SHUPLWV� WKH� SOD\HUV� WR� IORZ� DURXQG� WKH
FDPHUD� DV� LI� WKH� FDPHUD� ZHUH� DQ� LQWLPDWH� ZLWQHVV�� 7KLV� UHVXOWV� LQ
IUDPLQJV�DQG�FRPSRVLWLRQV�LQ�ZKLFK�D�SOD\HU�SDVVHV�ZLWKLQ�LQFKHV�RI�WKH
OHQV�� PRPHQWDULO\� REVFXULQJ� WKH� EDFNJURXQG�� 8VLQJ� WKH� RSSRVLWH
DSSURDFK�� GLUHFWRU� -LP� -DUPXVFK� SUHIHUV� WR� NHHS� KLV� GLVWDQFH� IURP� WKH
DFWLRQ�� RIWHQ� XVLQJ� GHDGSDQ� JUDSKLF� IUDPLQJV� WKDW� DUH� OLNH� FRPLF� VWULS
SDQHOV��-DUPXVFK�RIWHQ�OLNHV�WR�VWD\�RXWVLGH�WKH�FLUFOH�RI�DFWLRQ�IRU�HQWLUH
VFHQHV��/RRNLQJ�DW�WKH�ZRUN�RI�D�UDQGRP�VHOHFWLRQ�RI�ILOPPDNHUV��VXFK�DV
%HUQDUGR� %HUWROXFFL��2WWR� 3UHPLQJHU�� 'DYLG� /\QFK�� 6SLNH� /HH� DQG
)UDQFRLV�7UXIIDXW��ZLOO�SURYLGH�H[DPSOHV�RI� WKH�YDULRXV�ZD\V� WKDW�VSDFH
FDQ�EH�SUHVHQWHG�

,QWHULRU�'HSWK
/RRNLQJ�DW�WKH�ZD\�D�ZLGH�VHOHFWLRQ�RI�GLUHFWRUV�VHW�XS�D�VFHQH�LQ�D�URRP
ZLOO� FRQILUP� WKDW� WKHUH� DUH� RQO\� WKUHH� SODFHV� WR� SXW� WKH� FDPHUD�� WKH
IRUHJURXQG��WKH�PLGGOHJURXQG�RU�WKH�EDFNJURXQG��6KRZQ�LQ�)LJXUH������LV
DQ�DHULDO�YLHZ�RI�D�URRP�ZLWK�RQH�FDPHUD�SODFHG�DGMDFHQW�WR�WKH�GRRU��D
VHFRQG�LQ�WKH�FHQWHU�RI�WKH�URRP�DQG�D�WKLUG�DW�WKH�ZDOO�IDUWKHVW�IURP�WKH
GRRU��,I�D�SOD\HU�HQWHUV�WKH�URRP�DQG�WDNHV�D�VHDW�DW�WKH�WDEOH��WKH�FKRLFH
RI�FDPHUD�SRVLWLRQ�GHWHUPLQHV�ZKHWKHU�RU�QRW� WKH�SOD\HU�DSSURDFKHV� WKH
FDPHUD��%�RU�&��RU�ZDONV�DZD\�IURP�WKH�FDPHUD��$���%HFDXVH�WKH�URRP�LV
UHODWLYHO\�VPDOO��DOO�WKUHH�SRVLWLRQV�DUH�LQ�WKH�FLUFOH�RI�DFWLRQ�
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)LJXUH�����

2QFH� ZH� KDYH� HVWDEOLVKHG� WKH� ORFDWLRQ� ZLWK� RQH� RI� WKH� WKUHH� EDVLF
FDPHUD�SRVLWLRQV�� WKH� VWDJLQJ�RI� DFWRUV� LV� WKH�QH[W�GHFLVLRQ��)LJXUH� ����
LQFOXGHV� WKUHH� GLDJUDPV� RI� URRPV�� HDFK� VKRZLQJ� RQH� RI� WKH� WKUHH� EDVLF
XVHV�RI�WKH�FLUFOH�RI�DFWLRQ��,W�GRHVQ
W�PDWWHU�ZKLFK�RI�WKH�VWDJLQJ�SDWWHUQV
�$�� ,�RU�/��ZH
UH�XVLQJ��:KDW�ZH�DUH� LQWHUHVWHG� LQ� LV�ZKHWKHU�RU�QRW� WKH
FDPHUD� LV� LQ�RU�RXW�RI� WKH� DFWLRQ��)RU� LQVWDQFH��ZH� FRXOG�KDYH� D� WLJKWO\
VWDJHG�$� SDWWHUQ�ZLWK� DFWRUV� VWDQGLQJ� FORVH� WRJHWKHU� RU� DQ�$� SDWWHUQ� LQ
ZKLFK� WKH\� DUH�VSUHDG� RXW� DFURVV� D� URRP�� )RU� DQ\� JLYHQ� SDWWHUQ� WKH
FDPHUD�FDQ�EH�LQVLGH�RU�RXWVLGH�WKH�DFWLRQ�
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)LJXUH�����

$��3ODFLQJ�WKH�FDPHUD�RXWVLGH�WKH�DFWLRQ�DQG�ORFDWLQJ�D�FOXVWHU�RI�DFWRUV�LQ
VRPH� SDUW� RI� D� URRP� LV� WKH� PRVW� FRPPRQ� VWDJLQJ� WHFKQLTXH�� &XWWLQJ� LV
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XVXDOO\�UHTXLUHG�IRU�GLIIHUHQWLDWLRQ��VLQFH�DOO�WKH�SOD\HUV�DUH�DSSUR[LPDWHO\
WKH�VDPH�GLVWDQFH� IURP�WKH�FDPHUD�DQG�DUH� WKHUHIRUH� VHHQ� LQ� VLPLODU� VKRW
VL]HV�

%��'HHS�VWDJLQJ�RI�WKLV�W\SH�LV�W\SLFDO�RI�2UVRQ�:HOOHV�DQG�:LOOLDP�:\OHU�
,W�SHUPLWV�WKH�XVH�RI�D�VLQJOH�VHWXS�VR�WKDW�FXWWLQJ��LI�XVHG�DW�DOO��LV�NHSW�WR�D
PLQLPXP�

&��7KLV�LV�DQ�H[DJJHUDWHG�YHUVLRQ�RI�D�W\SH�RI�VWDJLQJ�LQ�ZKLFK�WKH�FDPHUD
LV� DW� WKH� FHQWHU� RI� WKH� FLUFOH� RI� DFWLRQ�� ,W� LV� YLUWXDOO\� WKH� DQWLWKHVLV� RI
IURQWDOLW\��7KH�FDPHUD�FDQ�SRLQW�DQ\ZKHUH�IURP�WKLV�FHQWUDO� ORFDWLRQ��EXW
WKH�GHSOR\PHQW�RI� WKH�DFWRUV�RQ� WKH�SHULPHWHU�RI� WKH�URRP�IRUFHV�FXWWLQJ�
VLQFH�QR�VLQJOH�FRPSRVLWLRQ�FDQ�LQFOXGH�PRUH�WKDQ�WZR�SOD\HUV�

6WDJLQJ�,Q�'HSWK
8VLQJ�H[WHQVLYH�GHSWK�LQ�WKH�VWDJLQJ�RI�VKRWV�VHUYHV�WZR�SXUSRVHV��2QH��LW
FDQ� HOLPLQDWH� FXWWLQJ� E\� DOORZLQJ� WKH� ILOPPDNHU� WR� FRPSRVH� VXEMHFWV
ZLWKLQ� D� VLQJOH� VKRW�� DQG� WZR�� LW� HQDEOHV� WKH� GLUHFWRU� WR� VHOHFWLYHO\
HPSKDVL]H�GUDPDWLF� HOHPHQWV��*UDSKLFDOO\�� VWDJLQJ� LQ�GHSWK�GHSHQGV�RQ
WKH� XVH� RI� VFDOH�� 7KLV� FUHDWHV� RSSRVLWLRQV�ZLWKLQ� WKH� IUDPH� WKDW� FDQ� EH
VXEVWLWXWHG� IRU� WKH� GLIIHUHQWLDWLRQ� EHWZHHQ� SOD\HUV� WKDW� LV� QRUPDOO\
HVWDEOLVKHG� E\� HGLWLQJ�� :H� VDZ� WKLV� LQ� VHYHUDO� RI� WKH� SDWWHUQV� DQG
SRVLWLRQV�LOOXVWUDWHG�LQ�HDUOLHU�FKDSWHUV��7KRXJK�LW�PLJKW�VHHP�D[LRPDWLF
WKDW�QHDU�SOD\HUV�DUH�VWURQJHU�LQ�WKH�IUDPH�WKDQ�IDU�SOD\HUV��DWWHQWLRQ�FDQ
EH� VKLIWHG� WR� WKH� IDU� SOD\HU� E\� WKH� XVH� RI� OLJKWLQJ�� GHSWK� RI� ILHOG� DQG
QDUUDWLYH� FRQWH[W�� 0RELOH� VWDJLQJ� FDQ� IXUWKHU� H[WHQG� WKH� UDQJH� RI
HPSKDVLV�VR�WKDW�QHDU�DQG�IDU�SOD\HUV�FDQ�H[FKDQJH�SRVLWLRQV�RU�PHHW�LQ
WKH�PLGGOHJURXQG�RQ�HTXDO�WHUPV�
7KLV� LV� WKH� IXQGDPHQWDO� VWDJLQJ�GLIIHUHQFH�EHWZHHQ�-HDQ�5HQRLU
V�DQG

2UVRQ�:HOOHV
�XVH�RI�GHHS�VSDFH��,Q�7KH�5XOHV�RI�WKH�*DPH�5HQRLU�PRYHG
KLV�DFWRUV�IURP�WKH�IRUHJURXQG�WR�WKH�EDFNJURXQG�LQ�D�VLQJOH�VHWXS�XVLQJ
WKHP�WR�OHDG�WKH�DWWHQWLRQ�RI�WKH�YLHZHU�IURP�RQH�ORFDWLRQ�WR�WKH�QH[W�LQ
RUGHU�WR�LQWURGXFH�WKH�QH[W�VWDJH�RI�WKH�VWRU\��:HOOHV��RQ�WKH�RWKHU�KDQG�
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ZDV�LQFOLQHG�WR�VHSDUDWH�KLV�SOD\HUV�LQ�IRUHJURXQG�DQG�EDFNJURXQG�VSDFHV�
7KLV� ZDV� IUHTXHQWO\� GRQH� LQ�&LWL]HQ�.DQH� WR� LVRODWH� .DQH� HPRWLRQDOO\
IURP� WKRVH� DURXQG� KLP�� 1HDU� WKH� HQG� RI� WKH� ILOP� .DQH� DQG� 6XVDQ
$OH[DQGHU� DUH� VWDJHG� LQ� GHSWK� DW� RSSRVLWH� HQGV� RI� D� KXJH� URRP�� HDFK
LPSULVRQHG�VSDWLDOO\�E\�WKH�FDPHUD��:HOOHV
�VSDFH�LV�XVHG�IRU�VHSDUDWLQJ
KLV�FKDUDFWHUV��5HQRLU�XVHV�VSDFH�VR�WKDW�KLV�FKDUDFWHUV�ZLOO�LQWHUVHFW�
$QRWKHU�PRUH�FRQFHSWXDO�XVH�RI�WKH�GHSWK�RI�WKH�IUDPH�LV�WKH�OLQNLQJ�RI

LGHDV�WKURXJK�VSDFH��)RU�LQVWDQFH��D�FORFN�LQ�WKH�H[WUHPH�IRUHJURXQG�RI�D
VKRW�PD\� UHPLQG� XV� WKDW� WKH� ROG�PDQ� LQ� WKH� EDFNJURXQG� KDVQ
W� ORQJ� WR
OLYH��7KHUH�LV�QR�UHDVRQ�WR�OLPLW�WKH�IUDPH�WR�RQO\�WZR�OHYHOV�RI�PHDQLQJ�
DQG�WKH�GHSWK�RI�WKH�IUDPH�FDQ�EH�GLYLGHG�LQWR�DV�PDQ\�GLVWLQFW�DUHDV�DV
FDQ�EH�FOHDUO\�GHILQHG�E\�WKH�ILOPPDNHU�

'HHS�)RFXV�&LQHPDWRJUDSK\
,Q� GHSWK� VWDJLQJ� LV� RIWHQ� FRQIXVHG� ZLWK� GHHS�IRFXV� FLQHPDWRJUDSK\�
7KRXJK� WKH\� DUH� IUHTXHQWO\� XVHG� WRJHWKHU�� WKH� FRQQHFWLRQ� LV� QRW
DXWRPDWLF��7KHUH�DUH�WLPHV�ZKHQ�VWDJLQJ�LQ�GHSWK�SHUPLWV�WKH�IRUHJURXQG
RU� EDFNJURXQG� WR� EH� VOLJKWO\� RXW� RI� IRFXV� IRU� SLFWRULDO� UHDVRQV�� RU
DWWHQWLRQ�PD\�EH�VKLIWHG�E\�PRYLQJ�WKH�DUHD�RI�IRFXV�IURP�D�IDU�WR�D�QHDU
VXEMHFW��7KH� W\SH�RI� GHHS� IRFXV� DVVRFLDWHG�ZLWK�2UVRQ�:HOOHV��:LOOLDP
:\OHU�DQG�FLQHPDWRJUDSKHU�*UHJJ�7ROODQG�XVHG�VKRUW�IRFDO�OHQJWK�OHQVHV
VWRSSHG�GRZQ� WR� VPDOO� DSHUWXUHV� WR� NHHS� IRUHJURXQG� DQG�EDFNJURXQG� LQ
IRFXV�� :KHQ� WKLV� DSSHDUHG� DV� D� VWDJLQJ� VW\OH� LQ� WKH� 
��V�� GHHS�IRFXV
SKRWRJUDSK\�ZDV� DW� WKH� FXWWLQJ� HGJH� RI� WHFKQRORJ\��7RGD\�� IDVWHU� ILOPV
�DQG� WKH� UHVXOWLQJ� VPDOOHU� DSHUWXUHV� DQG� LQFUHDVHG� GHSWK� RI� ILHOG�� KDYH
H[WHQGHG� WKH� UDQJH� RI� WKH� DUHD� LQ� IRFXV�� PDNLQJ� GHHS�IRFXV� ZRUN
FRQVLGHUDEO\� HDVLHU��%XW� VLQFH� WKHUH� DUH� VWLOO�OLPLWDWLRQV� WR� WKH� DYDLODEOH
GHSWK�RI�ILHOG�LQ�DQ\�OHQV��VSHFLDO�WHFKQLTXHV�IRU�GHHS�IRFXV�SKRWRJUDSK\
KDYH�EHHQ�GHYHORSHG�

6SHFLDO�(IIHFWV�7R�$FKLHYH�'HSWK
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7KHUH� DUH� VHYHUDO� DOWHUQDWLYHV� WR� ZLGH�DQJOH� OHQVHV� IRU� GHHS�IRFXV
SKRWRJUDSK\�� ,Q�&LWL]HQ� .DQH� VRPH� RI� WKH� PRVW� VWULNLQJ� GHHS�IRFXV
FRPSRVLWLRQV�ZHUH�DFFRPSOLVKHG�ZLWK�LQ�FDPHUD�HIIHFWV�WKDW�FRXOG�QRW�EH
DFKLHYHG� DW� WKDW� WLPH� ZLWK� MXVW� D� ZLGH�DQJOH� OHQV�� 7KHVH� ZHUH
DFFRPSOLVKHG�E\�H[SRVLQJ� WKH�ILOP�WZLFH�ZLWK� WKH�FDPHUD� ORFNHG�GRZQ�
)RU� LQVWDQFH�� RQ� WKH� ILUVW� H[SRVXUH�� RQH� VLGH� RI� WKH� IUDPH� ZDV�PDVNHG
ZKLOH�WKH�XQPDVNHG�VLGH�ZDV�IRFXVHG�RQ�D�IRUHJURXQG�HOHPHQW�YHU\�FORVH
WR�WKH�FDPHUD��)RU�WKH�QH[W�H[SRVXUH��WKH�ILOP�ZDV�UHZRXQG�WR�WKH�VDPH
VWDUWLQJ�SRLQW�DQG�WKH�RSSRVLWH�VLGH�RI�WKH�IUDPH�ZDV�FRYHUHG�VR�WKDW�WKH
IRUHJURXQG�VLGH�ZRXOG�EH�XQDIIHFWHG�E\�WKH�VHFRQG�H[SRVXUH��'XULQJ�WKH
VHFRQG�FDPHUD�SDVV�WKH�OHQV�ZDV�UHIRFXVHG�DW�D�EDFNJURXQG�HOHPHQW�DQG
UHFRUGHG� RQ� WKH� SUHYLRXVO\�PDVNHG� VLGH� RI� WKH� IUDPH�� ,Q� WKLV� ZD\� WZR
DUHDV�RI�IRFXV�ZHUH�FRPELQHG�RQWR�RQH�VWULS�RI�ILOP��SHUPLWWLQJ�H[WUHPH
GHHS�IRFXV�HIIHFWV�
,Q�WKH�HQG�VKRW�RI�+LWFKFRFN
V�6SHOOERXQG��ZH�VKDUH�WKH�329�RI�D�PDQ

DERXW�WR�FRPPLW�VXLFLGH��:H�VHH�KLV�KDQG�LQ�WKH�H[WUHPH�IRUHJURXQG�DV�KH
WXUQV� WKH� JXQ� WRZDUGV� WKH� FDPHUD� �KLPVHOI�� DQG� ILUHV�� 7KLV� W\SH� RI
G\QDPLF� IUDPLQJ�ZDV� VWDQGDUG� SUDFWLFH� LQ� WKH� DGYHQWXUH� FRPLFV� RI� WKH
WLPH��EXW�+LWFKFRFN�IRXQG�KH�ZDV�XQDEOH�WR�KROG�IRFXV�RQ�WKH�IRUHJURXQG
JXQ� DQG� WKH� EDFNJURXQG� DW� WKH� VDPH� WLPH�� +LWFKFRFN
V� VROXWLRQ� ZDV� WR
KDYH� WKH� SURS� GHSDUWPHQW� EXLOG� DQ� RYHUVL]HG� JXQ� DQG� KDQG�� 7KH� SURS
FRXOG�EH�SODFHG� IDUWKHU� IURP� WKH� OHQV�ZLWKLQ� WKH�GHSWK�RI� ILHOG�DQG�VWLOO
ILOO�WKH�IUDPH�DV�WKRXJK�LW�ZHUH�LQ�WKH�H[WUHPH�IRUHJURXQG�

6SOLW�)LHOG�/HQVHV
2QH� RI� WKH� VLPSOHVW� VROXWLRQV� WR� WKH� SUREOHP� RI� ILOPLQJ� H[WUHPH
IRUHJURXQG� DQG� EDFNJURXQG� VSDFH� LV� WR� XVH� D� VSOLW�ILHOG� GLRSWHU� OHQV��$
IXOO��RU�XQVSOLW��GLRSWHU�OHQV�LV�VLPSO\�D�OHQV�WKDW�LV�DWWDFKHG�WR�WKH�PDLQ
RSWLF�DOUHDG\�RQ�WKH�FDPHUD�WR�SHUPLW�FORVH�XS�SKRWRJUDSK\��7HFKQLFDOO\�
D� GLRSWHU� LV� D� XQLW� RI� PHDVXUHPHQW� IRU� WKH� QHJDWLYH� IRFDO� OHQJWK� RI� D
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GLYHUJLQJ� OHQV�� EXW� RYHU� WKH� \HDUV� LW� KDV� FRPH� WR�PHDQ� D� FORVH�XS� OHQV
DWWDFKPHQW��'LRSWHU�OHQVHV�DUH�DWWDFKHG�WR�WKH�HQG�RI�WKH�PDLQ�OHQV�OLNH�D
ILOWHU��6LQFH�D�GLRSWHU�SHUPLWV�D�OHQV�WR�IRFXV�FORVHU�WR�WKH�VXEMHFW��D�VSOLW�
GLRSWHU� GRHV� WKH� VDPH� WKLQJ�� EXW� RQO\� DIIHFWV� RQH� VLGH� RI� WKH� OHQV�� 7KH
XQFRYHUHG�VLGH�UHWDLQV�WKH�QRUPDO�IRFDO�OHQJWK��ZKLOH�WKH�FRYHUHG�VLGH�KDV
D�VKRUWHQHG�IRFDO�OHQJWK��7KHUHIRUH��WKH�OHQV�FDQ�EH�IRFXVHG�RQ�IDU�REMHFWV
DQG�QHDU� VXEMHFWV� VLPXOWDQHRXVO\��7KH� HIIHFW� LVQ
W� SHUIHFW� WKRXJK��6LQFH
WKH�GLRSWHU�FRYHUV�RQO\�SDUW�RI�WKH�OHQV��D�VOLJKW�EOXUULQJ�LV�YLVLEOH�DORQJ
WKH� OLQH� ZKHUH� WKH� HIIHFW� EHJLQV�� 7KLV� OLQH� PXVW� EH� FRQFHDOHG� WKURXJK
DUWIXO� FRPSRVLWLRQ� RI� DOO� WKH� HOHPHQWV� LQ� WKH� VKRW�� )XUWKHUPRUH�� VSOLW�
GLRSWHUV�FDQ�RQO\�EH�XVHG�ZLWK�WKH�FDPHUD�ORFNHG�RII�ZLWK�IRUHJURXQG�DQG
EDFNJURXQG�HOHPHQWV�UHVWULFWHG�WR�RQH�KDOI�RI�WKH�IUDPH��VR�WKDW�QR�SHUVRQ
RU�REMHFW�PRYHV�DFURVV�WKH�OLQH�
)UDPHV���DQG���RI�)LJXUH������VKRZ�WKH�HIIHFW�RI�D�VSOLW�ILHOG�OHQV�RQ�D

FRQYHQWLRQDO�276� IUDPLQJ�� ,Q� WKLV� FDVH�� D� ��PP� OHQV� VHW� DW� I�� IDLOV� WR
KROG�ERWK�VXEMHFWV�LQ�IRFXV�LQ�IUDPH����$V�\RX�FDQ�VHH�WKH�PDQ�LV�RXW�RI
IRFXV�� 8VLQJ� WKH� VSOLW�GLRSWHU� WKH� EDFN� RI� WKH� PDQ
V� KHDG� LV� VKDUSO\
GHILQHG� HYHQ� WKRXJK� KH� LV� RQO\� DSSUR[LPDWHO\� ������ LQ�� LQ� IURQW� RI� WKH
OHQV��7KH�ORFDWLRQ�RI�WKH�VSOLW�OLQH�LV�VKRZQ�LQ�IUDPH����<RX�FDQ�GHWHFW�D
VPDOO�GHJUHH�RI�EOXUULQJ�DORQJ�WKLV�OLQH�LQ�WKH�SKRWR�
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,Q�IUDPH���WKH�PDQ
V�KHDG�LV�EH\RQG�WKH�GHSWK�RI� ILHOG��%\�XVLQJ�WKH�VSOLW
GLRSWHU� LQ� IUDPH� �� WKH� IRUHJURXQG� DQG� EDFNJURXQG� DUH� LQ� IRFXV��'LRSWHU
OHQVHV�FDQ�EH�URWDWHG�DQG�SRVLWLRQHG�VR�WKDW�WKH�VSOLW�OLQH��IUDPH����FDQ�EH
ORFDWHG�DW�WKH�PRVW�DGYDQWDJHRXV�SODFH�LQ�WKH�VKRW�

&RPSUHVVHG�'HSWK
:KHUH�:HOOHV� DQG�5HQRLU� XWLOL]HG� GHHS�IRFXV� SKRWRJUDSK\�� ILOPPDNHUV
VXFK�DV�5REHUW�$OWPDQ�DQG�$NLUD�.XURVDZD�WXUQHG�WR�GRFXPHQWDU\�ILOPV
IRU�LQVSLUDWLRQ��DSSURSULDWLQJ�WHOHSKRWR�OHQV�GRFXPHQWDU\�WHFKQLTXHV��)RU
.XURVDZD�WKH�VKDOORZ�IRFXV�HIIHFW�FKDUDFWHULVWLF�RI�WHOHSKRWR�OHQVHV�ZDV
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DGGHG� WR�KLV�DOUHDG\�SHUVRQDO�DQG�ZLGH�UDQJLQJ�VW\OH��ZKLFK�ZDV� URRWHG
IXQGDPHQWDOO\� LQ� +ROO\ZRRG� WHFKQLTXH��$OWPDQ�� KRZHYHU�� GHYHORSHG� D
VW\OH� WKDW� UHOLHG� IDU�PRUH� RQ� ORQJ� OHQVHV�� FUHDWLQJ� D�PXWHG� DQG� GUHDP\
PLVH�HQ�VFqQH�LQ�ZKLFK�KLV�FKDUDFWHUV�DUH�VHHQ�LQ�RYHUODSSLQJ�LPDJHV�DQG
VRXQGV��+H�GLG�WKLV�E\�XVLQJ�WHOHSKRWR�OHQVHV�LQ�WKH�IDPLOLDU�GRFXPHQWDU\
IDVKLRQ�WR�PRYH�LQ�FORVH��EXW�DOVR�LQ�D�QHZ�ZD\�E\�VKRRWLQJ�KLV�ZLGH�DQG
PHGLXP�VKRWV�LQ�WKH�ZLGH�VFUHHQ�IRUPDW��WKHUHE\�FRPSUHVVLQJ�KLV�PDVWHU
VKRWV�

7KH�6WDJLQJ�3DWWHUQV�DQG�7HOHSKRWR�/HQVHV
%\�HOLPLQDWLQJ�GHSWK�LQ�WKH�IUDPH�WHOHSKRWR�OHQVHV�HPSKDVL]H�WKH�ZLGWK
RI� WKH� VFHQH� VSDFH�� 'LIIHUHQWLDWLRQ� EHWZHHQ� VWDJLQJ� SDWWHUQV� EHFRPHV
PRUH� GLIILFXOW� XQOHVV� WKH� VHSDUDWLRQ� RI� SOD\HUV� LV� ODWHUDO�� 7KLV� LV
SDUWLFXODUO\� WUXH�ZKHQ� VXEMHFWV� RYHUODS� LQ� WKH� IUDPH��0RELOH� VWDJLQJ� LV
HTXDOO\� SUREOHPDWLF� ZLWK� WHOHSKRWR� OHQVHV� VLQFH� RQO\� ODWHUDO� PRYHPHQW
HIIHFWLYHO\� HPSKDVL]HV� NH\�PRPHQWV� LQ� D� VFHQH�� 6XEMHFWV� UHSRVLWLRQLQJ
WKHPVHOYHV�LQ�GHSWK�ZLOO�DSSHDU�WR�PRYH�ZLWKRXW�DUULYLQJ�DW�D�QHZ�VSDFH�
)RU� WKH� VDPH� UHDVRQ� FDPHUD� PRYHPHQW� LQ� GHSWK� ZLOO� DSSHDU� WR� EH
QHJOLJLEOH�
&RQYHUVHO\�� ODWHUDO� FDPHUD� PRYHPHQW� ZLWK� D� WHOHSKRWR� OHQV� ZLOO

H[DJJHUDWH� SODQHV� RI� GHSWK�� )RU� LQVWDQFH�� D� ODWHUDO� WUDFNLQJ� PRYH� ZLOO
FUHDWH�SRZHUIXO�JUDSKLF�WHQVLRQV�EHWZHHQ�WZR�VXEMHFWV�VWDQGLQJ�D�IHZ�IHHW
DSDUW�� 7KH� EDFNJURXQG�� EURXJKW� XS� FORVH� E\� WKH� FKDUDFWHULVWLF� VSDWLDO
FRPSUHVVLRQ�� ZLOO� EH� HPSKDVL]HG�PRYLQJ� DFURVV� WKH� IUDPH� OLNH� D� KXJH
F\FORUDPD�
7KH�WUHQG�WRZDUGV�WKH�XVH�RI�ORQJHU�OHQVHV�LQ�QDUUDWLYH�ILOP�FRQWLQXHV�

0XFK�RI�WKH�WHOHSKRWR
V�DSSHDO�LV�JUDSKLF��EXW�LW�LV�DOVR�SRSXODU�EHFDXVH�LW
HOLPLQDWHV� PDQ\� RI� WKH� FRQWLQXLW\� FKDOOHQJHV� RI� VWDJLQJ� DFWLRQ�� $V� D
UHVXOW�� WKH� JHQHUDO� VRSKLVWLFDWLRQ� DQG�YDULHW\� RI� FRQWLQXLW\� EORFNLQJ�KDV
GHFOLQHG�LQ�WKH�ODVW�GHFDGH�
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Q� QDUUDWLYH� ILOP� WKHUH� DUH� PDQ\� UHDVRQV� IRU� YDU\LQJ� WKH� YLHZLQJ
DQJOH��<RX�PLJKW� FKDQJH� WKH� DQJOH� LQ� RUGHU� WR� IROORZ� WKH� VXEMHFW�
UHYHDO�RU�ZLWKKROG�VWRU\�LQIRUPDWLRQ��FKDQJH�SRLQW�RI�YLHZ��SURYLGH
JUDSKLF�YDULHW\��HVWDEOLVK�D�ORFDWLRQ�RU�GHYHORS�PRRG��2I�DOO� WKHVH�
IROORZLQJ� WKH� VXEMHFW� LV� WKH� JRDO� WKDW� PDQ\� ILOPPDNHUV� FRQVLGHU
SULPDU\�� 7KLV� DSSURDFK� WHQGV� WR� RYHUORRN� WKH� LPSRUWDQFH� RI� WKH

VSDFH�LQ�ZKLFK�WKH�DFWLRQ�WDNHV�SODFH��ZKHQ�LQ�IDFW�LW�VXSSOLHV�WKH�FRQWH[W
WKDW�GHILQHV�WKH�VXEMHFW�
,Q� SDUW�� WKLV� GLYLVLRQ�RI� WKH� VXEMHFW� DQG� VSDFH� LV� D� KROGRYHU� IURP� WKH

VWXGLR� V\VWHP� RI� WKH� 
��V� DQG� 
��V�� ,Q� RUGHU� WR� FXW� GRZQ� RQ� H[SHQVLYH
ORFDWLRQ�VKRRWLQJ��GLDORJXH�VFHQHV�ZHUH�SKRWRJUDSKHG�LQ�VWXGLR�VHWV�DQG
ODWHU� LQWHJUDWHG� ZLWK� VWRFN� ORFDWLRQ� IRRWDJH�� FUHDWLQJ� WKH� LOOXVLRQ� RI� D
VSDWLDOO\� FRQWLQXRXV� ZRUOG�� 7KH� XQFRQYLQFLQJ� SURFHVV� VKRWV� ZLWK� FDUV
GULYLQJ� LQ� IURQW� RI� SURMHFWHG� EDFNJURXQGV� QHYHU� IRROHG� DQ\RQH�� EXW� WKH
VWRU\� DQG� WKH� VWDUV� ZHUH� KHOG� WR� EH� WKH� RQO\� UHDOO\� LPSRUWDQW� HOHPHQWV
DQ\ZD\��7KH�DXGLHQFH�SDLG�WR�VHH�WKH�VWDUV��DQG�LI�WKH�VWDUV�SOHDVHG�WKHP�
WKH�XQFRQYLQFLQJ�HIIHFWV�ZHUH�RYHUORRNHG��%\�HVWDEOLVKLQJ�D�VFHQH�VSDFH
LQ�D�ZLGH�VKRW�DQG�PRYLQJ�WR�PHGLXP�VKRWV�WR�SKRWRJUDSK�WKH�VXEMHFW�WKH
VWXGLRV� ZHUH� DEOH� WR� VDYH� PRQH\� IUHTXHQWO\� E\� VDFULILFLQJ� WKH� IXOO
H[SUHVVLRQ�RI�WKH�VSDWLDO�GUDPDWLF�FRQWH[W�RI�D�VFHQH�
7RGD\�� WKH� VHSDUDWLRQ� RI� VXEMHFW� DQG� HQYLURQPHQW� FRQWLQXHV�� DQG

WKRXJK� ORFDWLRQ� VKRRWLQJ� KDV� UHSODFHG� WKH� VWXGLR�� PDQ\� GLUHFWRUV� VWLOO
FRQVLGHU� SKRWRJUDSK\� RI� WKH� DFWRUV� WR� EH� WKH�PDLQ� VWRU\WHOOLQJ� LPDJHU\
ZLWK� WKH� ORFDWLRQ� WKH� HTXLYDOHQW� RI� VWDJH� VFHQHU\�� DSSURSULDWH� RQO\� IRU
HVWDEOLVKLQJ�VKRWV�
7KH� WUXWK� LV� WKDW� WKH� VXEMHFW� LV� QHYHU� VHSDUDWH� IURP� WKH� ORFDWLRQ� LQ

HLWKHU� WKH�QDUUDWLYH�RU� WKH�SLFWRULDO� VHQVH��7KH�VXEMHFW�RI�D�VKRW� LV�RIWHQ
WKH�VXEMHFW�DQG�WKH�ORFDWLRQ�WDNHQ�WRJHWKHU��HDFK�LQIRUPLQJ�WKH�RWKHU�DQG
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FUHDWLYHO\� LQVHSDUDEOH�� 7RJHWKHU� WKH\� FDQ� FRQWULEXWH� WR� WKH� PRRG� DQG
DWPRVSKHUH�� VKDSH� SV\FKRORJLFDO� DQG� GUDPDWLF� HOHPHQWV� DQG� LQWHUDFW� WR
SURGXFH� QHZ� PHDQLQJ� LQ� DQ\� VKRW�� 7R� D� ODUJH� H[WHQW� WKH� VSDWLDO
UHODWLRQVKLS� RI� VXEMHFW� DQG� HQYLURQPHQW� LV� GHWHUPLQHG� E\� WKH� FDPHUD
DQJOH�
%\� WKHPVHOYHV� FDPHUD� DQJOHV� KDYH� QR� PHDQLQJ�� 7KH� �E\� QRZ�

UHGXFWLYH�DQDO\VLV�WKDW�FODLPV�WKDW�ORZ�DQJOH�YLHZV�RI�D�VXEMHFW�SODFH�WKH
VXEMHFW�LQ�D�GRPLQDQW�SRVLWLRQ�ZKLOH�KLJK�DQJOH�YLHZV�SODFH�WKH�VXEMHFW�LQ
D�GLPLQXWLYH�SRVLWLRQ� LV� RQO\�YDOLG� LQ� FHUWDLQ� VLWXDWLRQV��7KH�YDOXH�RI� D
VKRW�UHDOO\�GHSHQGV�RQ�WKH�QDUUDWLYH�
)RU�H[DPSOH�� LQ�&LWL]HQ�.DQH� ORZ�DQJOH�VKRWV�DUH�XVHG�WKURXJKRXW�WKH

HQWLUH�PRYLH��EXW� WKHLU�VLJQLILFDQFH�GHSHQGV�RQ� WKH�FRQWH[W�� ,Q� WKH�HDUO\
VFHQHV�RI�.DQH�DV�D�\RXQJ�PDQ��ZKHQ�KH�VHHPV�WR�EH�D�EUDVK�FUXVDGHU��ZH
PD\�KDYH� DPELYDOHQW� IHHOLQJV� DERXW� KLV� XVH� RI� SRZHU�� EXW�ZH� SUREDEO\
HQY\�WKH�ZD\�KH�LV�DEOH�WR�VQXE�WKH�SRZHUIXO�IRUFHV�RI�WKH�VWDWXV�TXR�DV
UHSUHVHQWHG�E\�KLV�VWRGJ\�JXDUGLDQ�7KDWFKHU��,Q�PRVW�RI�WKHVH�VFHQHV�WKH
FHLOLQJV� DUH� ORZ�� DQG�:HOOHV��ZKR� DFWXDOO\�ZDV� WDOO�� VHHPV� WR� GRPLQDWH
KLV�VXUURXQGLQJV��%\�WKH�HQG�RI�WKH�ILOP��.DQH��DQ�ROG�PDQ�ZKR�KDV�ORVW
PXFK�RI�KLV�LQIOXHQFH��LV�VWLOO�SKRWRJUDSKHG�IURP�ORZ�DQJOHV��EXW�QRZ�WKH
KXJH� VSDFHV� RI� WKH� URRPV� DQG� KDOOV� RI� ;DQDGX� GRPLQDWH� KLP� DQG� KH
VHHPV� VPDOO� E\� FRPSDULVRQ�� 7KH� QDUUDWLYH� XQGHUFXWV� WKH� FRQYHQWLRQDO
XQGHUVWDQGLQJ�RI�ORZ�DQJOH�SHUVSHFWLYHV�

9LHZHU�3ODFHPHQW

���



)LJXUH�����

/LQHDU�3HUVSHFWLYH
:KHWKHU�ZH
UH�ORRNLQJ�DW�D�URRP��D�EXLOGLQJ�RU�D�GHQVHO\�ZRRGHG�IRUHVW
FHUWDLQ�YLHZSRLQWV�ZLOO�HPSKDVL]H�GHSWK�DQG�YROXPH�PRUH�WKDQ�RWKHUV�
7KH�ILYH�FXEHV�LQ�)LJXUH������LOOXVWUDWH�KRZ�OLQHDU�SHUVSHFWLYH�LV�XVHG�WR

FUHDWH�WKH�LOOXVLRQ�RI�GHSWK��&XEH�$�LV�YLHZHG�KHDG�RQ��7KLV�W\SH�RI

���



UHQGHULQJ�LV�FDOOHG�WKH�RUWKRJUDSKLF�YLHZ�DQG�GRHV�QRW�DWWHPSW�WR�VKRZ
SHUVSHFWLYH��&XEH�(�LV�WXUQHG�VOLJKWO\�VR�WKDW�DQ�DGGLWLRQDO�VXUIDFH�LV
H[SRVHG��7KLV�VXUIDFH�LV�IRUHVKRUWHQHG�DQG�WKH�WRS�DQG�ERWWRP�OLQHV
FRQYHUJH�DW�WKH�KRUL]RQ��7KLV�LV�FDOOHG�RQH�SRLQW�SHUVSHFWLYH��&XEH�&�LV
VKRZQ�LQ�WZR�SRLQW�SHUVSHFWLYH��&XEH�'�LV�WXUQHG�VR�WKDW�QRZ�WKHUH�DUH
WZR�IRUHVKRUWHQHG�VLGHV��7KLV�PDNHV�WKH�SHUFHSWLRQ�RI�GHSWK�HYHQ�PRUH
SURQRXQFHG��&XEH�(�LV�GUDZQ�LQ�WKUHH�SRLQW�SHUVSHFWLYH��7KLV�SLFWXUH
UHYHDOV�WKH�JUHDWHVW�VHQVH�RI�GHSWK�

,Q� ILOP� WKH� YLHZHU� LGHQWLILHV�ZLWK� WKH� FDPHUD��:KHQ� WKH� FDPHUD�PRYHV
HLWKHU� LQ� D� WUDFNLQJ� VKRW� RU� WKURXJK� FXWWLQJ�� WKH� YLHZHU� H[SHULHQFHV� WKH
VHQVDWLRQ�RI�PRYHPHQW�DV�ZHOO�DQG�IUHTXHQWO\�ILQGV�WKH�LPDJHV�RQ�VFUHHQ
PRUH� UHDO� WKDQ� WKH� VSDFH� LQ� WKH� PRYLH� WKHDWHU�� 3V\FKRORJLVWV� FDOO� WKLV
LOOXVLRQ�WUDQVIHUHQFH��7KRXJK�LW
V�QRW�RIWHQ�DFNQRZOHGJHG��RQH�UHDVRQ�IRU
YDU\LQJ�WKH�YLHZLQJ�DQJOH�LV�IRU�WKH�SK\VLFDO�H[FLWHPHQW�RI�WUDQVIHUHQFH�
D� YLHZLQJ� H[SHULHQFH� FRPPRQ� LQ� ILOP�� 9LHZHU� SODFHPHQW� GRHVQ
W
QHFHVVDULO\�UHTXLUH�HODERUDWH�FDPHUD�PRYHV�DQG�ZLGH�YLVWDV�WR�SURGXFH�DQ
HIIHFW��D�VHTXHQFH�LQ�D�FUDPSHG�GLQHU�FDQ�EH�DV�HYRFDWLYH�DV�RQH�VHW�LQ�D
YDVW�IRUHVW�LI�WKH�FDPHUD�DQJOHV�DUH�FKRVHQ�MXGLFLRXVO\��6LQFH�WUDQVIHUHQFH
LPSOLFDWHV�WKH�YLHZHU�LQ�DQ\�FDPHUD�PRYHPHQW�RU�FKDQJH�RI�DQJOHV�LQ�DQ
HGLWHG�VHTXHQFH��WKH�YLHZHU�EHFRPHV�SDUW�RI�WKH�FKRUHRJUDSK\��&RPSOH[
VHTXHQFHV� PD\� YHU\� ZHOO� SURYLGH� DQ� H[SHULHQFH� DV� UK\WKPLFDOO\� DQG
VSDWLDOO\� LQYHQWLYH� DV� D� GDQFH�� GHSHQGHQW� WR� D� JUHDW� H[WHQW� RQ� WKH
DUUDQJHPHQW�RI�FDPHUD�DQJOHV�DQG�SHUVSHFWLYH�
2QH�ZD\� WR� OHDUQ� KRZ� WKH� FKDQJH� LQ� SHUVSHFWLYH�ZRUNV� IURP� VKRW� WR

VKRW� LQ� D� VHTXHQFH� LV� WR� UHGXFH� SHUVSHFWLYH� WR� VLPSOH� IRUPV�� 2QFH� WKH
EDVLF� IRUPV� DUH� XQGHUVWRRG� \RX� ZLOO� EH� DEOH� WR� UHFRJQL]H� WKHP� PRUH
HDVLO\�ZKHQ�\RX�DUH�GHYLVLQJ�VHTXHQFHV�

3HUVSHFWLYH
(YHU\�VWRU\ERDUG�DUWLVW�DQG�SURGXFWLRQ�GHVLJQHU�KDV�D�VROLG�JUDVS�RI� WKH

���



SULQFLSOHV�RI�SHUVSHFWLYH�DQG�XVHV� WKHP� IUHTXHQWO\� WR�YLVXDOL]H� VHWV� DQG
FDPHUD� DQJOHV�� :KHQ� FRPSRVLQJ� D� VWRU\ERDUG�� D� NQRZOHGJH� RI
SHUVSHFWLYH� IUHHV� WKH� DUWLVW� WR� LPDJLQH� GLIIHUHQW� YLHZSRLQWV� LQ� D� UHDO
ORFDWLRQ� RU� WR� FUHDWH� D� ORFDWLRQ� WKDW� LV� HQWLUHO\� LPDJLQDU\�� 7KLV� W\SH� RI
UHSUHVHQWDWLRQ� LV� FDOOHG� OLQHDU� SHUVSHFWLYH� DQG� LV� MXVW� RQH� RI� PDQ\
GUDZLQJ�V\VWHPV��QR�PRUH�YDOLG�WKDQ�DQ\�RWKHU��WKRXJK�LW�FRQIRUPV�IDLUO\
FORVHO\� WR�RXU�ZD\�RI� VHHLQJ� WKH�ZRUOG��/LQHDU�SHUVSHFWLYH�KDV�EHHQ� WKH
SUHGRPLQDQW� ZD\� RI� FUHDWLQJ� WKH� LOOXVLRQ� RI� VSDFH� LQ� UHSUHVHQWDWLRQDO
GUDZLQJV�VLQFH�WKH�5HQDLVVDQFH�
%XW� ZKHQ� D� ILOPPDNHU� SODFHV� WZR� VKRWV� VLGH� E\� VLGH� WKH� LQWHUDFWLRQ

EHWZHHQ� WKH� LPDJHV�SURGXFHV�DQ�HQWLUHO\�QHZ�W\SH�RI�VSDWLDO�H[SHULHQFH
WKDW� FDQ� EHVW� EH� GHVFULEHG� DV� VHTXHQWLDO� SHUVSHFWLYH�� 7KLV� LV� KRZ� KH
FUHDWHV�WKH�W\SH�RI�FLQHPDWLF�FKRUHRJUDSK\�WKDW�LQFOXGHV�WKH�YLHZHU�LQ�WKH
VSDFH�RQ�WKH�VFUHHQ��D�PDMRU�IDFWRU�LQ�WKH�GHVLJQ�RI�VKRW�IORZ�
7R� EHWWHU� XQGHUVWDQG� WKH� HIIHFW� RI� D� VHULHV� RI� FDPHUD� DQJOHV� ZH� FDQ

ORRN�DW� WKH�VXEMHFW� LQ� WUDGLWLRQDO� WHUPV��DV� WKH�VWXG\�RI�SHUVSHFWLYH��7KH
FXEH�LOOXVWUDWLRQV�LQ�)LJXUH������VKRZ�WKH�EDVLF�IRUPV�
1RZ�OHW
V�WDNH�WKH�YDULRXV�YLHZV�RI�WKH�FXEH�DQG�XVH�WKHP�DV�WKH�EDVLV

RI�D�ORFDWLRQ�LQ�D�VWRU\ERDUG��$�FRQYHQLHQFH�VWRUH�FDQ�EH�PRGHOHG�RQ�WKH
FXEH��ZLWK�D�ELJ�VLJQ�RQ�D�WDOO�SRVW�VHSDUDWH�IURP�WKH�EXLOGLQJ��)LJXUH�����
VKRZV�WKH�VWRUH�LQ�RQH��WZR��DQG�WKUHH�SRLQW�SHUVSHFWLYH�
1RZ�OHW
V�ORRN�DW�IRXU�YHUVLRQV�RI�VHTXHQWLDO�SHUVSHFWLYH�LQ�VWRU\ERDUG

IRUP��7KH�DFWLRQ�LV�VLPSOH��$�PDQ�GULYHV�XS�WR�WKH�FRQYHQLHQFH�VWRUH�WR
ILQG�D�SKRQH��+H�JRHV�WR�WKH�GRRU�EXW�WKHQ�VHHV�WKDW�WKHUH�LV�D�SKRQH�ERRWK
DORQJVLGH�WKH�EXLOGLQJ��+H�ZDONV�WR�WKH�ERRWK�DQG�PDNHV�D�SKRQH�FDOO�
7KH�SXUSRVH�RI� WKH� IROORZLQJ�H[DPSOHV� LV� WR� LOOXVWUDWH� VKRW� IORZ�DV� D

UK\WKPLF� YDULDWLRQ� RI� DQJOHV�� ,Q� WKH� FRQWLQXLW\� VW\OH� WKLV� PHDQV
HVWDEOLVKLQJ� WKH�YROXPH�RI�D�JLYHQ�VSDFH�E\�PRYLQJ�WKURXJK�WKDW�VSDFH�
:KHUH� WKHUH� LV� PRWLRQ�� WKHUH� LV� DFFHOHUDWLRQ�� YHORFLW\� DQG� LQHUWLD�� DQG
FRQWLQXLW\�HGLWLQJ�FDQ�HVWDEOLVK�LWV�RZQ�SK\VLFDO�ODZV��7KLV�W\SH�RI�³VKRW
EDOOLVWLFV´�LV�PRVW�SURQRXQFHG�LQ�WKH�NLQG�RI�G\QDPLF�YLHZV�WKDW�IROORZ�

���



)LJXUH�����

���



���



(\H�/HYHO�9LHZ
,Q�WKLV�ILUVW�YHUVLRQ�,
YH�XVHG�VWUDLJKW�RQ�H\H�OHYHO�YLHZV��2SHQLQJ�IUDPH
�� XVHV� WKH� IODWQHVV� RI� WKH� EXLOGLQJV� WR� UHLQIRUFH� WKH� HIIHFW� RI� WKH� URDG
UHDFKLQJ�LQWR�WKH�GLVWDQFH��(\H�OHYHO�YLHZV�WHQG�WR�EH�VWDEOH�DQG�FDQ�VHUYH
DV� D� FRQWUDVW� WR� G\QDPLF� FRPSRVLWLRQV�� &RPSDUH� WKHVH� H\H�OHYHO� YLHZV
ZLWK�WKH�PRUH�DQJXODU�FRPSRVLWLRQV�LQ�WKH�QH[W�VHULHV�

+LJK�$QJOH�9LHZ��
1RWLFH� WKDW� WKHVH� WKUHH� VKRWV� SURFHHG� LQ� D� JHQHUDOO\� VPRRWK�PRYHPHQW�
)LUVW��WKH�GHJUHH�RI�SHUVSHFWLYH�LQFUHDVHV�LQ�HDFK�IUDPH��)UDPH���KDV�RQH
IRUHVKRUWHQHG�SODQH�� IUDPH���KDV� WZR� IRUHVKRUWHQHG�SODQHV� DQG� IUDPH��
VKRZV�DOO�WKUHH�SODQHV�UHFHGLQJ�VR�WKDW�WKH�GHSWK�RI�WKH�VKRW�LQFUHDVHV�DV
ZH�JR�DORQJ��6HFRQG��WKH�VKRWV�EHFRPH�WLJKWHU�DV�ZH�PRYH�WR�WKH�SKRQH

���



ERRWK��7KLV�FUHDWHV�D�VHQVH�RI�IRUZDUG�PRWLRQ��7KLV�W\SH�RI�VKRW�IORZ�LV
SURJUHVVLYH�

���



+LJK�$QJOH�9LHZ��
7KLV�QH[W� VHULHV� LV�QRQSURJUHVVLYH��7KLV�PHDQV� WKDW� WKH� DQJXODU�YLHZ� LQ
RQH�IUDPH�FRQIOLFWV�ZLWK�WKH�YLHZ�LQ�WKH�IROORZLQJ�IUDPH��7KH�GHJUHH�DQG
GLUHFWLRQ�RI�WKH�FRQIOLFW�LV�YDULHG�EXW�LV�PRVW�SURQRXQFHG�EHWZHHQ�WKH�ODVW
WZR�IUDPHV�

/RZ�$QJOH�9LHZ
7KLV�LV�DQRWKHU�H[DPSOH�RI�FRQIOLFWLQJ�IUDPHV��7KH�FRQWUDVW�KHUH�LV�VOLJKW
XQWLO� WKH� ODVW� WZR�IUDPHV��&RPSDUH� WKLV�ZLWK� WKH�H\H�OHYHO�YLHZV��ZKLFK
NHHS�WKH�VDPH�JHQHUDO�GLVWDQFH�IURP�WKH�VXEMHFW�DV�WKLV�VHULHV�EXW�DUH�IDU
OHVV�G\QDPLF�
6SDFH�YV��6XEMHFW
2QH�ZD\�RI�ORRNLQJ�DW�FDPHUD�DQJOHV�DQG�KRZ�WKH\�GHSLFW�WKH�VFHQH�VSDFH

���



LV�WR�FUHDWH�WKH�VWRU\ERDUG�ZLWKRXW�WKH�VXEMHFW�DQG�MXVW�FRQFHQWUDWH�RQ�WKH
EDFNJURXQG��7KLV�ZDV�P\�DSSURDFK�LQ�WKH�FRQYHQLHQFH�VWRUH�VWRU\ERDUGV�
,Q�YLVXDOL]LQJ� WKDW� VHTXHQFH�� ,�GUHZ�PDQ\�VNHWFKHV�DQG�FXW� WKHP�RXW�VR
WKDW�WKH\�FRXOG�EH�UHDUUDQJHG�HDVLO\�RQ�P\�GUDIWLQJ�WDEOH��(DFK�WLPH�WKH
GUDZLQJV�ZHUH�SXW�LQ�D�QHZ�RUGHU�,�FRXOG�LPDJLQH�D�GLIIHUHQW�YHUVLRQ�RI
WKH� VFHQH��$Q\� FKDQJH� LQ� YLHZSRLQW� VXJJHVWHG� VXEWOH� FKDQJHV� LQ�PRRG�
SDFLQJ�DQG�HYHQ�WKH�QDUUDWLYH�HYHQWV�RI�WKH�VFHQH�
7KLV� LV�ZRUWK� UHPHPEHULQJ�ZKHQ� \RX� DUH� GHYLVLQJ� VHTXHQFHV�� ,Q� WKH

VDPH�ZD\� WKDW�ZH�VXEVWLWXWHG� WKH� VSDWLDO� FRQFHSW�RI� WKH�FLUFOH�RI�DFWLRQ
IRU�WKH�VXEMHFW�RULHQWHG�SDWWHUQV�IRU�VWDJLQJ��ZH�FDQ�IUDPH�VKRWV�EDVHG�RQ
WKH� ORFDWLRQ�UDWKHU� WKDQ�WKH�VXEMHFW��8OWLPDWHO\�� WKH�VXEMHFW�ZLOO�EHFRPH
WKH�GHWHUPLQLQJ�IDFWRU��EXW�E\�WKDW�WLPH�PDQ\�QHZ�LGHDV�PD\�KDYH�EHHQ
GLVFRYHUHG�

5HFHQW�7UHQGV�LQ�3HUVSHFWLYH�5HQGHULQJ
7KH�ZD\� LQWHULRUV�DUH� VKRW�KDV�FKDQJHG�RYHU� WKH� ODVW����\HDUV��/RFDWLRQ
VKRRWLQJ�KDV� VORZO\� UHSODFHG� VWXGLR� VHWV� QRW� RQO\� IRU� HFRQRPLF� UHDVRQV
EXW�DOVR�EHFDXVH�RI�WKH�VWURQJ�WUHQG�WRZDUG�UHDOLVP�WKDW�VWXGLR�VHWV�KDYH
GLIILFXOW\�PDWFKLQJ��:LWKRXW�WKH�UHPRYDEOH�ZDOOV�DQG�FHLOLQJV�RI�D�VWXGLR
VHW��ZLGH�DQJOH� OHQVHV�PXVW� EH� XVHG� LQ� WKH� RIWHQ� FUDPSHG� TXDUWHUV� RI� D
UHDO� LQWHULRU� VR� WKDW� IXOO�ILJXUH� VKRWV� FDQ� EH� IUDPHG��2IWHQ�� ILOPPDNHUV
FKRRVH� OHQVHV� WR� VROYH� WKHVH� SUDFWLFDO� SUREOHPV�� DQG� SLFWRULDO
FRQVLGHUDWLRQV�EHFRPH�VHFRQGDU\�
,I�\RX� ILQG�\RXUVHOI� LQ�DQ� LQWHULRU�ZKHUH� WKH�SHUVSHFWLYH�RI� WKH�ZLGH�

DQJOH�VKRW�LV�GHWHUPLQHG�E\�WKH�VL]H�RI�WKH�URRP�UDWKHU�WKDQ�E\�GHVLJQ��WU\
XVLQJ� D� ORQJHU� OHQV�� 6KRRWLQJ� WKURXJK� GRRUZD\V� DQG�ZLQGRZV� DQG� SDVW
IRUHJURXQG�REMHFWV� LQVWHDG�RI� WU\LQJ� WR� ILQG�D�FOHDU� IUDPH� LQ�D� URRP�DUH
VRPH�RI�WKH�ZD\V�RI�XWLOL]LQJ�D�ORQJHU�OHQV��7KH�ZLGH�DQJOH�LQWHULRU�VKRW
LV�D�VWDSOH�RI�WHOHYLVLRQ��DQG�VLQFH�LW�UHIOHFWV�D�EXGJHW�FKRLFH�UDWKHU�WKDQ
DQ�DUWLVWLF�GHFLVLRQ��QHZ�LGHDV�PLJKW�DULVH�IURP�EXFNLQJ�WKH�FOLFKp�

���



:H� FDQ� QRZ� ORRN� DW� D� QDUUDWLYH� VLWXDWLRQ� WKDW� SHUPLWV� D� ZLGH
FRPELQDWLRQ�RI�DQJOHV�DQG�OHQVHV��WKH�DFWLRQ�VHTXHQFH�

1DUUDWLYH�3UREOHP��&DPHUD�$QJOHV�LQ�$FWLRQ�
7KH� IROORZLQJ� DFWLRQ� VHTXHQFH� IHDWXUHV� D� EDFN�ORW� EDVHEDOO� JDPH�� 7KH
WUHDWPHQW� LV� KXPRURXV� DQG� VRPHZKDW� VW\OL]HG�� ZKLFK� IRU� RXU� SXUSRVHV
HQFRXUDJHV�WKH�XVH�RI�YLJRURXV�FDPHUD�DQJOHV�
7KH�VWRU\ERDUG�EHJLQV�RQ�D�EOXVWHU\�ODWH�DIWHUQRRQ�ZLWK�EURNHQ�FORXGV

DQG�D�EULJKW�VXQ��$�EDWWHU�LV�DW�WKH�SODWH��7KH�FRXQW�LV���EDOOV�DQG���VWULNHV�
7KH� VXQOLJKW� VKLQHV� LQWR� WKH� EDWWHU
V� H\HV�� DQG� KH� KDV� GLIILFXOW\� VHHLQJ�
)RUWXQDWHO\��D�IHZ�SDWFK\�FORXGV�PRYH�LQ��EORFNLQJ�WKH�VXQ�PRPHQWDULO\
DQG�JLYLQJ�WKH�EDWWHU�D�EUHDN��EXW�WKH�SLWFKHU�VWDOOV�E\�DGMXVWLQJ�WKH�ODFHV
RQ�KLV�VQHDNHU�XQWLO�WKH�VXQ�UHHPHUJHV�

���7KH�FRXQW�LV���EDOOV�DQG���VWULNHV�

���



��� 7KH� VXQ�PDNHV� WKH� EDWWHU� VTXLQW� DV� KH� FKHFNV� WR� VHH� ZKHUH� WKH
RXWILHOGHUV�DUH�VWDQGLQJ�

���%DWWHU
V�329�RI�WKH�EULJKW�VXQ��

���



���7KH�SLWFKHU�VWDUWV�KLV�ZLQGXS«

���7KH�SLWFKHU�LV�UHDG\�WR�WKURZ�ZKHQ�WKH�ILHOG�GDUNHQV�

���



���&ORXGV�EORFN�WKH�VXQ�

��� 1RW� ZDQWLQJ� WR� JLYH� WKH� ED+HU� D� EUHDN�� WKH� SLWFKHU� VWDOOV� E\
DGMXVWLQJ�WKH�ODFHV�RQ�KLV�VQHDNHU�

���



���7KH�SLWFKHU�VWDQGV�ZKHQ�WKH�VXQ�UHWXUQV��7KH�WHDP�DW�EDW�MHHUV�DV
WKH�SLWFKHU�ZLQGV�XS�DQG²

���:H�JR�WR�VORZ�PRWLRQ�IRU�WKH�SLWFK�

���



����:H�VWD\�LQ�VORZ�PRWLRQ�DV�WKH�EDOO�LV�UHOHDVHG�

����&DPHUD�SRLQWV�VWUDLJKW�XS�DV�EDOO�SDVVHV�VXQ�LQ�VORZ�PRWLRQ�DQG
FORXGV�PRYH�LQ�WR�EORFN�OLJKW�

���



����6KDGRZV�IDGH�LQ�VORZ�PRWLRQ�

����%DWWHU�VPLOHV�EHFDXVH�RI�WKLV�OXFN\�EUHDN��+H�VHWV�KLPVHOI�IRU�WKH
VZLQJ�

���



����&UDFN��:H�UHWXUQ�WR�QRUPDO�FDPHUD�VSHHG�DV�WKH�EDWWHU�FRQQHFWV
ZLWK�WKH�EDOO�

����,W
V�D�SHUIHFW�KLW�

���



����$�NLG�VHDWHG�RQ�WKH�KLOO�MXPSV�XS�WR�ZDWFK�WKH�EDOO�FOLPE�LQWR�WKH
VN\��³'DPQ�´

����&DPHUD�SDQV�WKURXJK�SDQHOV�$��%�DQG�&

���



����&RQWLQXH�SDQ�VKRW�IROORZLQJ�WKH�EDOO�

����3DQ�HQGV�DV�EDOO�QHDUV�WHOHSKRQH�SROH�

���



����%DOO�ERXQFHV�RII�WKH�SROH«

����$QG�ULJKW�LQWR�WKH�ZLQGRZ�RI�D�QHDUE\�KRXVH�

���



���� :RPDQ� LQ� WKH� KRXVH� MXPSV� DV� EDOO� VPDVKHV� WKH� ZLQGRZ�� 7KH
ILHOGHU�FRPHV�UXQQLQJ�XS�WR�ILQG�WKH�EDOO�

���



����7KH�EDOO�ERXQFHV�GRZQ� WKH�URRI�� UROOV�GRZQ� WKH�JXWWHU�DQG� LQWR
WKH�GUDLQSLSH�

����7KH�ILHOGHU�KXUGOHV�WKH�IURQW�IHQFH�

����7KH�ILHOGHU�VQDJV�KLV�IRRW�RQ�WKH�IHQFH�

���



����7KH�ILHOGHU�IDOOV��ODQGLQJ�ZLWK�D�WKXG�

����7KH�EDOO�VKRRWV�RXW�RI�WKH�GUDLQSLSH«

���



����«�DQG�UROOV�ULJKW�E\�WKH�ILHOGHU�

���� %DFN� DW� WKH� LQILHOG�� WKH� EDWWHU� KHDGV� IRU� WKLUG�� 7KH� ILHOGHU
DSSHDUV�LQ�WKH�EDFNJURXQG�ZLWK�WKH�EDOO�DQG�WKURZV�LW�LQ�
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����7KH�VHFRQG�EDVHPDQ�DQG�FHQWHUILHOGHU�ERWFK�WKH�FDWFK�

����7KH�EDWWHU�URXQGV�WKLUG�

���



����7KH�SLWFKHU�VFUHDPV�³<RX�LGLRWV�´�DW�WKH�LQILHOG�

����7KH�EDWWHU�KHDGV�IRU�KRPH�

���



����7KH�VKRUWVWRS�VFRRSV�XS�WKH�EDOO�DQG�WKURZV�KRPH�DV�WKH�EDWWHU
UXQV�E\�LQ�WKH�IRUHJURXQG�

���� ([WUHPH� GRZQ� VKRW�� 6ORZ� PRWLRQ�� 7KH� FDPHUD� SDQV� ZLWK� WKH
VKDGRZ�RI�WKH�UXQQLQJ�EDWWHU��7KH�EDOO�VORZO\�HQWHUV�WKH�VKRW��,IV
D�UDFH�RI�VKDGRZV�
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���� 6ORZ� PRWLRQ� FRQWLQXHV�� &DPHUD� SRLQWV� GRZQ� WKH� EDVHOLQH� WR
KRPH�DV�WKH�FDWFKHU�JHWV�UHDG\�

���� &DPHUD� SXOOV� EDFN� IURP� &8� RI� KRPH� SODWH� LQ� VORZ� PRWLRQ�
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%DWWHU
V�IRRW�DQG�FDWFKHU
V�KDQG�PRYH�LQ�VORZO\�WRZDUGV�WKH�SODWH�
'XVW�FRYHUV�WKH�IUDPH�

6XPPDU\
$V� \RX� FDQ� VHH� IURP� WKLV� EULHI� VWRU\�� FDPHUD� DQJOHV� DUH� VWURQJO\
GHSHQGHQW�RQ�QDUUDWLYH�DV�ZHOO�DV�RWKHU�JUDSKLF�DQG�VWDJLQJ�VWUDWHJLHV��,Q
WKLV� FDVH�� VORZ�PRWLRQ� DQG� WKH� XVH� RI� VKDGRZV� PRWLYDWHG� VRPH� RI� WKH
FDPHUD� DQJOHV�� DV� ZHOO� DV� WKH� XVH� RI� ³JUDSKLF� VWDJLQJ�´� VLQFH� WKH� EDOO
WUDYHOHG�KLJK�DERYH�WKH�VFHQH�ZKLOH�WKH�VKDGRZV�ZHUH�RQ�WKH�JURXQG�DV�LI
WKH\� ZHUH� DFWRUV� LQ� WKH� VFHQH�� 1DWXUDOO\�� IRUFLQJ� WKH� FDPHUD� WR� IROORZ
DFWLRQ�WKDW� LV� ORZ�DQG�KLJK�ZLOO�KDYH�D� ORW� WR�GR�ZLWK� WKH�FDPHUD�DQJOHV
QHHGHG�WR�UHFRUG�D�VFHQH��2I�FRXUVH��VOLJKW�YDULDWLRQV�LQ�FDPHUD�DQJOH�DUH
DV�LPSRUWDQW�DV�WKH�PRUH�H[WUHPH�DQJOHV�RI�YLHZ�DQG�KHOS�WR�HVWDEOLVK�D
UK\WKP�RI�PRYHPHQW�
,� VKRXOG� DGG� WKDW� WKLV� VWRU\ERDUG� LV� D� ILUVW� GUDIW� EDVHG� RQ� WKXPEQDLO

GUDZLQJV��ZKLFK�ZHUH�XVHG�WR�SODQ�RXW�WKH�EDVLF�LGHD��7KH�ILUVW����URXJK
VNHWFKHV�WRRN�D�OLWWOH�PRUH�WKDQ�DQ�KRXU�WR�GUDZ�LQ�SHQFLO��0RUH�WKDQ�KDOI
RI�WKH�SDQHOV�GLG�QRW�FKDQJH�VLJQLILFDQWO\�IURP�WKHVH�ILUVW�FRPSRVLWLRQV�
ZKLOH�WKH�UHVW�RI�WKH�SDQHOV�ZHUH�UHGUDZQ��,Q�SUDFWLFH�WKHUH�PLJKW�EH���RU
���GUDIWV�RI�D�VWRU\ERDUG�XQWLO�WKH�LGHDV�DUH�ZRUNHG�RXW�VDWLVIDFWRULO\��)RU
H[DPSOH��WKH�LQLWLDO�LGHD�ZDV�MXVW�WR�KDYH�D�SLWFKHU�FRPH�WR�WKH�SODWH�DQG
KLW� D� KRPH� UXQ��7KH�EXVLQHVV�ZLWK� WKH� VXQ� DQG� WKH� FORXGV� DQG� WKH� VORZ
PRWLRQ�GHYHORSHG�IURP�WKH�URXJK�VNHWFKHV��:KHQ�,�ZHQW�WR�LQN�WKH�SDQHOV
,�GHFLGHG� WR�DGG� WKH�IDQFLIXO�JXWWHU�SLSH�JDJ��ZKLFK�ZRXOG�SUREDEO\�QRW
VXUYLYH�DQRWKHU�GUDIW�
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KH�WHUPV�RSHQ�DQG�FORVHG�FRPSRVLWLRQV�DUH�XVHG�WR�GHVFULEH�WKH
W\SHV�RI�IUDPLQJ�WHFKQLTXHV�DQG�VWUDWHJLHV�GHYLVHG�WR�LQFOXGH�RU
H[FOXGH� WKH� YLHZHU� IURP� WKH� SLFWXUH� VSDFH�� ,Q� ILOP�� RSHQ
IUDPLQJV� DUH� FRPSRVLWLRQV� RI� WKH� W\SH� XVXDOO\� IRXQG� LQ
GRFXPHQWDULHV�� ZKHUH� PDQ\� RI� WKH� HOHPHQWV� LQ� WKH� IUDPH� DUH
EH\RQG� WKH� ILOPPDNHU
V� FRQWURO�� ,Q� VXFK� VWDJLQJV�� VHYHUDO

VXEMHFWV�PD\� EH� SDUWLDOO\� FXW� RII� E\� WKH� HGJH� RI� WKH� IUDPH� RU� SDUWLDOO\
REVFXUHG�E\�IRUHJURXQG�HOHPHQWV��&ORVHG�IUDPLQJV�DUH�FRPSRVLWLRQV�ZLWK
VXEMHFWV� FDUHIXOO\� SRVLWLRQHG� IRU�PD[LPXP�FODULW\� DQG� JUDSKLF� EDODQFH�
7KLV�ZD\�RI�FRPSRVLQJ�SLFWXUHV�LV�OLNHO\�WR�EH�IRXQG�ZKHQ�WKH�FDPHUD�LV
SODFHG�RXWVLGH�WKH�FLUFOH�RI�DFWLRQ��2SHQ�IRUPV�VHHP�PRUH�UHDOLVWLF��ZKLOH
FORVHG�IRUPV�VHHP�VWDJHG�
7KLV�GLVWLQFWLRQ� LV�QRW�ZLWKRXW�FRQWUDGLFWLRQV��7KH� WUXWK��RI�FRXUVH�� LV

WKDW� DOO� FRPSRVLWLRQV� DUH� DUUDQJHG� E\� WKH� SKRWRJUDSKHU� WR� VRPH� GHJUHH
ZKHWKHU�LW� LV�REYLRXV�WR�WKH�YLHZHU�RU�QRW��7HOHYLVLRQ�FRPPHUFLDOV�KDYH
ERUURZHG� WKH� SLFWRULDO� ORRN� RI� GRFXPHQWDU\� ILOP�� FDUHIXOO\� DUUDQJLQJ
FRPSRVLWLRQV� WR� ORRN� XQDUUDQJHG�� 7KLV� NLQG� RI� VWXGLHG� RII�KDQGHGQHVV
WUDGHV� RQ� WKH� SXEOLF
V� JHQHUDO� DVVRFLDWLRQ� EHWZHHQ� GRFXPHQWDU\� VW\OH
LPDJHV� DQG� REMHFWLYH� UHSRUWLQJ�� $OWHUQDWHO\�� PDQ\� GRFXPHQWDULDQV
SURGXFH�KLJKO\�VW\OL]HG�FRPSRVLWLRQV�E\�ZDLWLQJ�ZHHNV�RU�PRQWKV�IRU�WKH
H[DFW� FRQGLWLRQV� RI� ZHDWKHU� DQG� VHDVRQ� WR� SURGXFH� DQ� LPDJH� IRU
KHLJKWHQHG� HIIHFW�� ,Q� RXU� LPDJH�VDWXUDWHG� FXOWXUH� LW� LV� EHFRPLQJ
LQFUHDVLQJO\� GLIILFXOW� WR� GLIIHUHQWLDWH� EHWZHHQ� RSHQ� DQG� FORVHG� IRUPV
VLQFH� LPDJH� PDNHUV� RI� DOO� W\SHV� DUH� IXOO\� DZDUH� RI� WKHLU� SRSXODU
PHDQLQJV��RIWHQ�XVLQJ�WKHP�WR�GHFHLYH�WKH�YLHZHU�
,W
V� SUREDEO\� EHVW� WR� WKLQN� RI� RSHQ� DQG� FORVHG� IUDPLQJ� DV� JHQHUDO

GHVFULSWLRQV��UHPHPEHULQJ�WKDW�WHFKQLTXHV�GHULYH�WKHLU�VLJQLILFDQFH�IURP
WKH� FRQWH[WV� LQ�ZKLFK� WKH\� DUH� SODFHG�� )RU� WKH� QDUUDWLYH� ILOPPDNHU�� WKH
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PRVW�LQWHUHVWLQJ�DVSHFW�RI�RSHQ�DQG�FORVHG�IUDPLQJV�LV�WKH�ZD\�LQ�ZKLFK
WKH\� DUH� XVHG� WR� RIIHU� WKH� YLHZHU� YDU\LQJ� GHJUHHV� RI� LQYROYHPHQW� DQG
LQWLPDF\�ZLWK� WKH� VXEMHFWV� RQ� WKH� VFUHHQ��+RZ� WKH� ILOPPDNHU� XVHV� WKLV
UHODWLRQVKLS�UDLVHV�WKH�LVVXH�RI�DHVWKHWLF�GLVWDQFH�

$HVWKHWLF�'LVWDQFH
$HVWKHWLF�GLVWDQFH�LV�D�SKUDVH�XVHG�WR�GHVFULEH�WKH�GHJUHH�WR�ZKLFK�D�ZRUN
RI� DUW� PDQLSXODWHV� WKH� YLHZHU�� $OO� FRPPXQLFDWLRQV� DUH� LQ� VRPH� ZD\
PDQLSXODWLYH�� EXW� VRPH�ZRUNV� DOORZ� WKH� YLHZHU� JUHDWHU� RSSRUWXQLW\� IRU
UHIOHFWLRQ� DQG� SDUWLFLSDWLRQ� DW� WKH� PRPHQW� RI� YLHZLQJ� WKDQ� RWKHUV�� ,Q
ILOPPDNLQJ�� DHVWKHWLF� GLVWDQFH� LV� DSWO\� QDPHG�� EHFDXVH� XQOLNH� WKH
QRYHOLVW�RU� SRHW�� D� ILOPPDNHU� DFWXDOO\� FUHDWHV� WKH� LOOXVLRQ� RI� SK\VLFDO
GHSWK�DQG�GLVWDQFH�LQ�WKH�IUDPH�DQG��XOWLPDWHO\��LQ�WKH�PRYLH�WKHDWHU��7KH
VL]H� RI� D� VKRW�� IURP� DQ� H[WUHPH� FORVH�XS� WR� D� ORQJ� VKRW�� SODFHV� WKH
DXGLHQFH�LQ�D�SK\VLFDO�UHODWLRQVKLS�ZLWK�WKH�VXEMHFW�WKDW�KDV�SV\FKRORJLFDO
DQG��XOWLPDWHO\��PRUDO�LPSOLFDWLRQV�

/HYHOV�RI�,QWLPDF\
,Q� WKLV� QH[W� VHFWLRQ� RI� H[DPSOHV� ZH
OO� ORRN� DW� WKH� ZD\V� WKDW� IUDPLQJ�
FKRLFH� RI� FDPHUD� DQJOH� DQG� OHQV� DIIHFW� WKH� GHJUHH� RI� LQYROYHPHQW� WKH
YLHZHU�KDV�ZLWK�WKH�VFHQH�VSDFH�DQG�WKH�LQGLYLGXDOV�LQ�WKH�VFHQH�
2XU�QDUUDWLYH�IROORZV�D�PDQ�DQG�ZRPDQ�LQ�EHG��7KH�PDQ�KDV�VSHQW�WKH

QLJKW� ZLWK� WKH� ZRPDQ� DIWHU� KDYLQJ� MXVW� PHW� KHU� WKH� QLJKW� EHIRUH�� +H
NQRZV� WKDW� VKH� UHJUHWV� LQYLWLQJ� KLP� WR� KHU� DSDUWPHQW�� DQG� QRZ�� DV
PRUQLQJ� OLJKW� HQWHUV� WKH� URRP�� WKH\� DUH� ERWK� UHOXFWDQW� WR� IDFH� WKH
H[SHFWDWLRQV�HDFK�RI�WKHP�KDV�IRU�WKH�RWKHU��7KH�ILOPPDNHU�ZRXOG�OLNH�WR
EULQJ�WKH�YLHZHU�LQWR�WKH�GUDPDWLF�FLUFOH�RI�DFWLRQ��VR�WKDW�KH�FDQ�IHHO�WKH
LQWLPDF\� RI� WKH� UHODWLRQVKLS�� 6LQFH� WKH� VFHQH� LV�ZULWWHQ� IURP� WKH�PDQ
V
SRLQW� RI� YLHZ�� WKH� ILOPPDNHU� IHHOV� KH� PXVW� PDLQWDLQ� WKLV� YLHZ� LQ� WKH
FRPSRVLWLRQ�RI�VKRWV�
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2SHQ�)UDPLQJ
9HUVLRQ�2QH
7KH� ILOPPDNHU� GHFLGHV� WR� RSHQ� WKH� VFHQH� ZLWK� D� ZLGH� VKRW� RI� WKH
EHGURRP��+H�VKRRWV� WKUHH� WHVW� VKRWV�� IUDPHV�����DQG���� DQG�SODFHV� WKHP
VLGH�E\�VLGH��%HFDXVH�WKH�VFHQH�LV�ZULWWHQ�IURP�WKH�PDQ
V�SRLQW�RI�YLHZ�
KH� VHOHFWV� D� YLHZ� VKRW� IURP� WKH� PDQ
V� VLGH� RI� WKH� EHG�� +H� SODFHV� WKH
FDPHUD�DW�D� ORZ�DQJOH� VR� WKDW� WKH�PDQ� LV�HDVLHU� WR� VHH� WKDQ� WKH�ZRPDQ�
WKHUHE\� HQFRXUDJLQJ� RXU� LGHQWLILFDWLRQ� ZLWK� WKH� PDQ�� 7KH� ILOPPDNHU
FRQVLGHUV�KLV�FKRLFHV�DQG�UHDOL]HV�WKDW�IUDPHV���DQG���PD\�EH�WRR�FORVH�WR
WKH� VXEMHFW�� 6LQFH� KH� H[SHFWV� WR� PRYH� LQ� WR� &8� IUDPLQJV� ODWHU� LQ� WKH
VHTXHQFH�KH�ZRXOG�OLNH�WKHUH�WR�EH�D�VLJQLILFDQW�FKDQJH�LQ�VKRW�VL]H�IURP
WKH�RSHQLQJ�VKRW�WR�WKH�DQWLFLSDWHG�&8V��7KHUHIRUH�KH�FKRRVHV�IUDPH���WR
RSHQ�WKH�VFHQH�

2SHQ�)UDPLQJ
9HUVLRQ�7ZR
7KH� ILOPPDNHU� GHFLGHV� WR� PRYH� LQ� IRU� D� VKRW� RI� WKH� ZRPDQ� DQG
SKRWRJUDSKV�WKUHH�276�VKRWV�WR�FKRRVH�IURP��,Q�HDFK�WKH�PDQ�LV�FOHDUO\
ORRNLQJ� DW� WKH�ZRPDQ��1RWLFH�KRZ�IUDPHV���DQG���XVH�GHSWK�RI� ILHOG� WR
VHOHFWLYHO\�HPSKDVL]H�RQH�RI�WKH�VXEMHFWV��7KRXJK�LW�LV�JHQHUDOO\�WKRXJKW
WKDW� WKH� IRFXVHG�SOD\HU� LV� WKH�RQH� WKDW� LV�HPSKDVL]HG�� WKLV� LV�QRW�DOZD\V
WKH� FDVH�� %\� FKRRVLQJ� MXVW� WKH� ULJKW� IUDPLQJ� DQG� DFWLRQ�� WKH� XQIRFXVHG

���



SOD\HU� FDQ� EH� PDGH� WKH� NH\� VXEMHFW�� 7KH� ILOPPDNHU� VHOHFWV� IUDPH� �
EHFDXVH�KH�ZDQWV�WR�PRYH�LQ�WR�WKH�VFHQH�VORZO\�DQG�IHHOV�WKDW�IUDPHV��
DQG���DUH�WRR�LQWLPDWH�DW�WKLV�VWDJH�LQ�WKH�DFWLRQ�

2SHQ�)UDPLQJ
9HUVLRQ�7KUHH
7KH�ILOPPDNHU�FRPSDUHV� WZR�QHZ�VKRWV�� WKLV� WLPH�IURP�D� UHYHUVH�DQJOH
WKDW�ZLOO� EH� XVHG� DIWHU� WKH� SUHYLRXV� VKRW��+DYLQJ�PDLQWDLQHG� HPRWLRQDO
GLVWDQFH� LQ� WKH� ODVW� VKRW�� WKH� ILOPPDNHU� GHFLGHV� WR� PRYH� LQ� VRPHZKDW
FORVHU�WKLV�WLPH��+H�FKRRVHV�IUDPH����7KLV�LV�GRQH�WR�LQYROYH�WKH�YLHZHU
LQ� D�PRUH� LQWLPDWH�ZD\� DQG� IRU� WKH� JUDSKLF� FRQWUDVW� WKDW� WKH� FKDQJH� LQ
VL]H�SURGXFHV�

2SHQ�)UDPLQJ
9HUVLRQ�)RXU

���



7KH�ILOPPDNHU� UHYLHZV� WKH�VHTXHQFH�DQG� LV�ERWKHUHG�E\�KLV� ODVW�FKRLFH�
+H� OLNHV� PRYLQJ� LQ� WR� D� FORVHU� VKRW� IRU� WKH� UHYHUVH�� EXW� IHHOV� WKDW� WKH
FODULW\�RI�WKH�&8�RI�WKH�PDQ�LQ�WKH�UHYHUVH�LV�WRR�EROG��+H�DOVR�IHHOV�WKDW
KH�ZRXOG�OLNH�WR�VHH�PRUH�RI�WKH�ZRPDQ��+H�QRZ�UHDOL]HV�WKDW�IUDPH���LV
WRR�PXFK�RI�D�VXPPDWLRQ�RI�WKH�PDQ
V�SRVLWLRQ²WRR�HJRFHQWULF��+H�WHVWV
WZR�QHZ�FRPSRVLWLRQV��IUDPHV���DQG���

7KHVH�WZR�IUDPHV�DUH�H[WUHPHO\�RSHQ��,Q�ERWK�RI�WKHP��WKH�ZRPDQ�KDV
EHHQ�UHSRVLWLRQHG�VR�WKDW�VKH�LV�WXUQHG�DZD\�IURP�WKH�PDQ��7KH�VKRWV�DUH
QHDUO\� LGHQWLFDO�H[FHSW� WKDW� IUDPH���SHUPLWV�XV� WR� VHH� WKH�ZRPDQ
V� IDFH
HYHQ�WKRXJK�LW� LV�EH\RQG�WKH�GHSWK�RI�ILHOG��0RVW� LPSRUWDQW��ZH�FDQ�VHH
WKDW� VKH� LV� DZDNH� ZLWK� KHU� H\HV� RSHQ�� (DFK� VKRW� VWURQJO\� DIIHFWV� WKH
GUDPDWLF�HPSKDVLV�RI�WKH�VFHQH��)UDPH���H[SUHVVHV�WKH�PDQ
V�LQDELOLW\�WR
XQGHUVWDQG� WKH�ZRPDQ��6KH�PDVNV�RXU�YLHZ�RI�KLP��DQG�\HW� VKH�DOVR� LV
ZLWKKHOG�IURP�RXU�YLHZ��,Q�D�VHQVH�ZH�DUH�SODFHG�LQ�WKH�VDPH�SRVLWLRQ�DV
WKH� PDQ�� )UDPH� �� LV� DOPRVW� SDLQIXOO\� UHYHDOLQJ�� :H� QRZ� VHH� WKDW� WKH
ZRPDQ� LV�DZDNH�EXW�XQDEOH� WR� IDFH� WKH�PDQ��7KH�VHQVH�RI� VHSDUDWLRQ� LV
DFXWH��7KLV�LV�WKH�VKRW�WKH�ILOPPDNHU�FKRRVHV�
7KH� RSHQ� IUDPLQJ� FUHDWHV� D� FRQWH[W� LQ� ZKLFK� ZH� VKDUH� WKH� PDQ
V

SV\FKRORJLFDO� SRLQW� RI� YLHZ� WKURXJK� WKH� XVH� RI� IUDPLQJ� DQG� VWRU\
HOHPHQWV��,I� WKH�ILOPPDNHU�KDG�ZDQWHG�WR�DOORZ�WKH�YLHZHU� WR�ZDWFK�WKH
VFHQH�IURP�D�QHXWUDO�SHUVSHFWLYH��KH�PLJKW�KDYH�FUHDWHG�WKH�VFHQH�XVLQJ
FORVHG� IUDPLQJV�� 7KLV� GLVWDQFLQJ� LV� QRW� DEVROXWH� EXW�� OLNH� RSHQ�IUDPHG
VWUDWHJLHV��FDQ�EH�FUHDWHG�LQ�YDU\LQJ�GHJUHHV��,W�LV�UDUH�WR�ILQG�D�ILOP�WKDW
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XVHV�RSHQ�RU�FORVHG�IUDPLQJV�H[FOXVLYHO\��7KH�ILOPPDNHU�GHFLGHV�WKDW�KH
ZLOO� UHFRQFHLYH� WKH�EHGURRP�VFHQH�XVLQJ�FORVHG�IUDPLQJ��SHUPLWWLQJ� WKH
YLHZHU� WR� ZDWFK� WKH� VFHQH� XQIROG� ZLWK� OHVV� SK\VLFDO� DQG� HPRWLRQDO
LQYROYHPHQW�

&ORVHG�)UDPLQJ
9HUVLRQ�2QH
7KH� ILOPPDNHU� WHVWV� WKUHH�GLIIHUHQW�FDPHUD�DQJOHV� IRU� WKH�RSHQLQJ�VKRW�
IUDPHV������DQG����)UDPH���LV�V\PPHWULFDO��ZLWK�OLWWOH�G\QDPLF�WHQVLRQ�WR
PRWLYDWH� WKH�QH[W�VKRW��7KLV�SHUPLWV� WKH�YLHZHU� WR�DFFHVV� WKH�IUDPH�DQG
WKH� DFWLRQ� ZLWKRXW� WKH� SXOO� RI� VKRW� IORZ�� 7KH� DFWLRQ� LV� VR� IDU� DZD\�
KRZHYHU��WKDW�WKH�PRYH�WR�D�FORVHU�VKRW�LV�UHTXLUHG�LI�PRUH�GHWDLO�LV�WR�EH
VHHQ��7KH�ILOPPDNHU�PD\�RSW�WR�KROG�WKLV�VKRW�WKURXJKRXW�WKH�VFHQH�DQG
PRYH�WKH�DFWLRQ� WRZDUGV� WKH�FDPHUD�E\�KDYLQJ� WKH�FRXSOH� OHDYH� WKH�EHG
UDWKHU� WKDQ�FKDQJH�YLHZSRLQWV� WKURXJK�FXWWLQJ��)UDPH���SHUPLWV�D�EHWWHU
YLHZ�RI�WKH�FRXSOH�DQG�OLPLWV�WKH�GHJUHH�RI�LQWLPDF\�WKH�YLHZHU�IHHOV�E\
SODFLQJ� WKH�FRXSOH�LQ�D�YLHZSRLQW�WKDW�LV�QRW�RQ�WKH�KXPDQ�VFDOH��,Q�WKLV
FDVH��ZH�DUH�QRW�RQO\�RXWVLGH� WKH�FLUFOH�RI�GUDPDWLF�DFWLRQ��ZH�DUH�KLJK
DERYH�LW��)LQDOO\��IUDPH���LV�WKH�OHDVW�FORVHG�VKRW��EXW�LW�VWLOO�PDLQWDLQV�D
QHXWUDO�DQG�GLVWDQFHG�VWDQFH��1RWLFH�WKDW�WKH�DQJXODULW\�WHQGV�WR�PDNH�WKH
VKRW�OHVV�FORVHG�
7KH� ILOPPDNHU� OLNHV� IUDPH��� DQG� FRQVLGHUV� VWDJLQJ� WKH� VFHQH� VR� WKDW

WKH�SOD\HUV�PXVW�VLW�XS�LQ�EHG�WR�SOD\�RXW�WKH�DFWLRQ��%HIRUH�GRLQJ�WKLV�KH
WULHV�RQH�RWKHU�VHULHV�RI�VKRWV�

���



&ORVHG�)UDPLQJ
9HUVLRQ�7ZR
7KH�WKUHH�IUDPHV�LQ�WKLV�ODVW�FORVHG�FRPSRVLWLRQ�VHULHV�DUH�D�VHTXHQFH��QRW
LQGLYLGXDO�YHUVLRQV�RI�D�PDVWHU�VKRW��7KH�ILOPPDNHU�GHFLGHV�WKDW�LI�KH�LV
QRW� JRLQJ� WR� XVH� &8V� RU� PHGLXP� VKRWV� RI� WKH� FRXSOH� KH� FDQ� PDLQWDLQ
HPRWLRQDO� GLVWDQFH� ZKLOH� FXWWLQJ� IURP� WKH� DSSURSULDWH� VLGH� RI� WKH� EHG
ZKHQ�ZH�KHDU�WKH�WKRXJKWV�RI�WKH�PDQ�RU�WKH�ZRPDQ��7KLV�HQWLUH�DSSURDFK
LV� KLJKO\� VW\OL]HG� DQG� DYRLGV� WKH� SV\FKRORJLFDO� LGHQWLILFDWLRQ� ZLWK
FKDUDFWHU� WKDW� LV� IXQGDPHQWDO� WR� WKH� FRQWLQXLW\� VW\OH�� 1HLWKHU� DSSURDFK
LQVXUHV� EDODQFHG� WUHDWPHQW� RI� WKH� VXEMHFW�� WKRXJK� RSHQ�IUDPLQJ� GHYLFHV
DQG�RWKHU�GLVWDQFLQJ�VWUDWHJLHV�KDYH�EHHQ�ODXGHG�E\�UDGLFDO�ILOPPDNHUV�DV
OHVV�PDQLSXODWLYH��8OWLPDWHO\��WKH�YLHZHU�LV�PDQLSXODWHG�QR�PDWWHU�ZKDW
WHFKQLTXH� LV� HPSOR\HG�� DQG� D� ILOP� FDQ� KDYH� QR�PRUH� LQWHJULW\� WKDQ� WKH
LQWHQWLRQV� DQG� SHUVSLFDFLW\� RI� WKH� ILOPPDNHU� SHUPLW�� UHJDUGOHVV� RI
WHFKQLTXH�

���



)UDPLQJ�'HYLFHV
$V� ZH� KDYH� MXVW� VHHQ�� RSHQ� IUDPLQJV� XWLOL]H� IRUHJURXQG� HOHPHQWV� WR
HQFORVH�D�VXEMHFW�IRU�HPSKDVLV�RU�DV�D�ZD\�RI�SODFLQJ�D�VXEMHFW�ZLWKLQ�D
QHZ�FRQWH[W�RU�LQFOXGLQJ�WKH�YLHZHU�LQ�WKH�VFHQH�VSDFH��)UDPLQJ�GHYLFHV
DUH� DOVR� XVHG� IRU�SXUHO\� FRPSRVLWLRQDO� UHDVRQV� WR� LQFUHDVH� WKH� VHQVH� RI
GHSWK�LQ�WKH�IUDPH��6HYHUDO�IUDPLQJ�GHYLFHV�DUH�VKRZQ�EHORZ�
,Q�)LJXUH������GRRUZD\V�EHFRPH� IUDPHV�ZLWKLQ� WKH� IUDPH��GLVWDQFLQJ

XV�IURP�WKH�DFWLRQ��:H�DUH�SODFHG�LQ�WKH�SRVLWLRQ�RI�HDYHVGURSSLQJ�RQ�D
FRQYHUVDWLRQ�

)LJXUH�����

'LIIHUHQW�OHYHOV�RI�DFWLRQ�FDQ�EH�LVRODWHG��DV�LQ�WKH�QH[W�VKRW�LQ�)LJXUH
������,Q�WKLV�FDVH�DUFKLWHFWXUH�LV�XVHG�WR�IUDPH�WKH�DFWLRQ�
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)LJXUH�����

, Q�)LJXUH� ����� �SDJH� ������ WHOHSKRWR� OHQVHV�� EHFDXVH� WKH\� FRPSUHVV
DFWLRQ� LQ�GHSWK��FURZG�PDQ\�IRUHJURXQG�HOHPHQWV� �WKDW�PD\�DFWXDOO\�EH
YHU\�IDU�DZD\��LQ�IURQW�RI�WKH�FDPHUD��7KLV�XVH�RI�IUDPLQJ�GHYLFHV�WHQGV
WR� ZLWKKROG� LQIRUPDWLRQ� E\� UHYHDOLQJ� RQO\� SRUWLRQV� RI� WKH� SULQFLSDO
VXEMHFW��7KLV�LV�WKH�RSSRVLWH�RI�D�ZLQGRZ�RU�GRRUZD\�IUDPH��ZKLFK�GLUHFWV
RXU�DWWHQWLRQ�PRUH�HPSKDWLFDOO\�WR�WKH�VXEMHFW�ZLWKLQ�WKH�VTXDUH�
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)LJXUH�����

0LUURUV�KDYH�DOZD\V�IDVFLQDWHG�ILOPPDNHUV�DQG�FDQ�EHFRPH�D�ZD\�RI
FRPELQLQJ�WKH�³VKRW��UHYHUVH�VKRW´�FXWWLQJ�SDWWHUQ�LQ�D�VLQJOH�VKRW��$�VKRW
RI�WKLV�W\SH�LV�VKRZQ�LQ�)LJXUH������
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)LJXUH�����

:H�QRZ�FDQ�PRYH�RQ�WR�SRLQW�RI�YLHZ��WKH�VXEMHFW�RI�WKH�QH[W�FKDSWHU�
ZKLFK�LV�LQWLPDWHO\�FRQQHFWHG�WR�WKH�W\SH�RI�IUDPLQJ�GHYLFHV�ZH�KDYH�MXVW
ORRNHG�DW�
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,
���32,17�2)�9,(:

Q� WKH� ODVW� FKDSWHU�RQ�RSHQ�DQG�FORVHG� IUDPLQJV��ZH�FRQVLGHUHG� WKH
ZD\V�LQ�ZKLFK�JUDSKLF�DQG�HGLWRULDO� WHFKQLTXHV�GHWHUPLQH�WKH� OHYHO
RI� LQYROYHPHQW� WKH� YLHZHU� KDV� ZLWK� WKH� FKDUDFWHUV� RQ� WKH� VFUHHQ�
3RLQW� RI� YLHZ�� RQ� WKH� RWKHU� KDQG�� GHWHUPLQHV�ZKR� WKH� YLHZHU
LGHQWLILHV� ZLWK�� 7KH� WZR� FRQFHSWV� DUH� FORVHO\� UHODWHG� DQG� QHDUO\
DOZD\V�ZRUN�WRJHWKHU�LQ�DQ\�VHTXHQFH�

(DFK�VKRW�LQ�D�ILOP�H[SUHVVHV�D�SRLQW�RI�YLHZ��DQG�LQ�QDUUDWLYH�ILOP�WKH
SRLQW�RI�YLHZ�
KDQJHV�RIWHQ��VRPHWLPHV�ZLWK�HDFK�QHZ�VKRW��)RU�WKH�PRVW
SDUW�� SRLQW� RI� YLHZ²ZKDW� LV� RIWHQ� FDOOHG� QDUUDWLYH� VWDQFH²LV� ODUJHO\
LQYLVLEOH� WR� WKH� DXGLHQFH�� WKRXJK� WKH� DFFXPXODWHG� HIIHFW� RI� WKH� FKDQJHV
SURIRXQGO\�DIIHFWV�WKH�ZD\�WKH�DXGLHQFH�LQWHUSUHWV�DQ\�VFHQH��$SDUW�IURP
WKH�IDPLOLDU�VXEMHFWLYH�WHFKQLTXHV�RI�WKH�NLQG�XVHG�E\�$OIUHG�+LWFKFRFN�
WKH�ZD\V�LQ�ZKLFK�FDPHUD�SODFHPHQW��HGLWLQJ�DQG�FRPSRVLWLRQ�VKDSH�WKH
QDUUDWLYH� VWDQFH� RI� DQ\� VFHQH� JHQHUDOO\� LV� RYHUORRNHG�� 7KLV� SUREDEO\
DFFRXQWV�IRU�WKH�IDFW�WKDW�SRLQW�RI�YLHZ��ZKLFK�PD\�EH�WKH�PRVW�LPSRUWDQW
DVSHFW� RI� D� GLUHFWRU
V� FRQWULEXWLRQ�� LV� KDQGOHG� LQGLIIHUHQWO\� LQ� VR� PDQ\
ILOPV��)UHTXHQWO\��QDUUDWLYH�VWDQFH�LV�WKH�DFFLGHQWDO�UHVXOW�RI�WHFKQLFDO�RU
SLFWRULDO�FRQFHUQV��RU�ZRUVH��UHOHQWOHVV�PDQLSXODWLRQ�
7R� EHWWHU� XQGHUVWDQG� KRZ� WKH� ILOPPDNHU� FDQ� XVH� WKH� FDPHUD� WR

GHWHUPLQH� SRLQW� RI� YLHZ�� OHW
V� EHJLQ� E\� ORRNLQJ� DW� WKH� WKUHH� W\SHV� RI
QDUUDWLRQ�XVHG�LQ�ILOPV��ERUURZLQJ�WKH� WHUPLQRORJ\�XVHG� WR�GHQRWH�SRLQW
RI�YLHZ�LQ�OLWHUDWXUH�

)LUVW�3HUVRQ�3RLQW�RI�9LHZ
)LUVW�SHUVRQ� QDUUDWLYHV� DUH� H[HPSOLILHG� E\� WKH� VXEMHFWLYH� WHFKQLTXHV� RI
+LWFKFRFN� LQ�ZKLFK�ZH� VHH� HYHQWV� WKURXJK� WKH� H\HV� RI� D� FKDUDFWHU²WKH
³,´� RI� WKH� VWRU\�� ([WHQVLYH� XVH� RI� WKH� VXEMHFWLYH� YLHZSRLQW� KDV� DOZD\V
EHHQ� DZNZDUG� LQ� QDUUDWLYH� ILOP� ODUJHO\� EHFDXVH� ZH� DUH� RQO\� JLYHQ� WKH
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YLVXDO�SRLQW�RI�YLHZ�RI�D�FKDUDFWHU�DQG�DUH�GHSULYHG�RI�VHHLQJ�KLV�RU�KHU
UHDFWLRQV�WKURXJK�IDFLDO�RU�RWKHU�JHVWXUHV�

7KLUG�3HUVRQ�5HVWULFWHG�3RLQW�RI�9LHZ
7KLUG�SHUVRQ� UHVWULFWHG�� ZKLFK� SUHVHQWV� WKH� DFWLRQ� DV� VHHQ� E\� DQ� LGHDO
REVHUYHU�� LV� WKH� VW\OH� RI� QDUUDWLYH�PRVW� FRPPRQ� LQ�+ROO\ZRRG�PRYLHV�
EXW�UDUHO\�LV�LW�XVHG�DV�WKH�VROH�YLHZSRLQW��0RVW�RI�WKH�WLPH�LW�LV�FRPELQHG
ZLWK�OLPLWHG�XVH�RI�RPQLVFLHQW�DQG�VXEMHFWLYH�SDVVDJHV�

2PQLVFLHQW�3RLQW�RI�9LHZ
)RU�ILOP�WR�SUHVHQW� WKH�RPQLVFLHQW�SRLQW�RI�YLHZ�ZH�KDYH� WR�NQRZ�ZKDW
WKH�FKDUDFWHUV�DUH� WKLQNLQJ��7KLV�UHTXLUHV�VRPH�W\SH�RI�QDUUDWLRQ��YRLFH�
RYHU� RU�JUDSKLFV��2YHUW�QDUUDWLRQ� LV� WKRXJKW�E\�PDQ\� WR�EH�XQFLQHPDWLF
DQG�LV�UDUHO\�XVHG��$FWXDOO\��QDUUDWLRQ�KDV�EHHQ�H[SORUHG�RQO\�WHQWDWLYHO\�
DQG� VR� IDU� QR� PDLQVWUHDP� QDUUDWLYH� GLUHFWRU� KDV� HYROYHG� D� VW\OH� WKDW
FRPELQHV�ZRUGV�DQG�LPDJHV�LQ�D�SDUWLFXODUO\�LQYHQWLYH�ZD\��7KH�ILHOG�LV
RSHQ�IRU�QHZ�LGHDV�

/HYHOV�RI�,GHQWLILFDWLRQ
,Q�D�QRYHO�RU�VKRUW�VWRU\�WKHUH�LV�QR�TXHVWLRQ�ZKRVH�SRLQW�RI�YLHZ�ZH�DUH
UHDGLQJ�DW�DQ\�PRPHQW��,Q�ILOP��WKH�SRLQW�RI�YLHZ�FDQ�EH�OHVV�GHILQLWH��DQG
LQ� VRPH� LQVWDQFHV� D� VKRW� FDQ� FRQYH\� D� QDUUDWLYH� VWDQFH� VRPHZKHUH
EHWZHHQ�D�WKLUG�SHUVRQ�DQG�D�IXOO\�VXEMHFWLYH�VKRW�
,Q�HGLWLQJ��WKH�PRVW�SRZHUIXO�FXLQJ�GHYLFH�LV�WKH�VLJKW�OLQH�RI�DQ�DFWRU

LQ� &8��)LJXUH������ LOOXVWUDWHV�D� W\SLFDO�VHWXS�IRU�D�329�VKRW�� WKH�FXW�RQ
WKH�ORRN��%HORZ�WKLV�ILUVW�VKRW�DUH�WKUHH�SRVVLEOH�UHYHUVH�&8V�
,Q� IUDPH� �� D�PDQ� ORRNV� DW� D� ZRPDQ� VHDWHG� QH[W� WR� KLP� LQ� D� FDU�� ,Q

IUDPH� ��ZH� FXW� WR� KLV� 329�� D� &8� RI� WKH� ZRPDQ� ORRNLQJ� EDFN� DW� KLP�
6LQFH� LW� LV�D� VXEMHFWLYH�FDPHUD�VKRW�� VKH� ORRNV�GLUHFWO\� LQWR� WKH�FDPHUD�
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8VHG� LQ� WKLV�ZD\� WKH�&8� LV�FOHDUO\� VHHQ� IURP� WKH�PDQ
V�329��&RPSDUH
WKLV�ZLWK�WKH�&8�LQ�IUDPH����VKRW�DW�DERXW����GHJUHHV�IURP�WKH�ZRPDQ
V
VLJKW�OLQH��7KLV�LV�FOHDUO\�D�WKLUG�SHUVRQ�UHVWULFWHG�YLHZ��7KH�VKRW�GRHV�QRW
HOLFLW� RXU� LGHQWLILFDWLRQ� ZLWK� HLWKHU� WKH� PDQ� RU� WKH� ZRPDQ�� %XW� ZKDW
KDSSHQV� LI� ZH�PRYH� WKH� FDPHUD� D� IHZ� GHJUHHV� RXWVLGH� RI� WKH�ZRPDQ
V
VLJKW� OLQH� DV� VKRZQ� LQ� IUDPH� �"� ,Q� WKLV� FDVH�ZH� DUH� SODFHG� LQ� D� FORVHU
UHODWLRQVKLS� WR� WKH� PDQ�� SURYLGHG� WKH� QDUUDWLYH� VHWV� XS� WKH� &8� DV� WKH
PDQ
V�ORRN��,Q�D�VHQVH��WKLV�LV�D�PRGLILHG�VXEMHFWLYH�VKRW�

)LJXUH�����

7KLV�LV�D�YDOXDEOH�FRQFHSW��7KHUH�DUH�GHJUHHV�RI�VXEMHFWLYLW\��RU�WR�SXW
LW�PRUH�DFFXUDWHO\��GHJUHHV�RI�LGHQWLILFDWLRQ�IRU�DQ\�VKRW ��)RU�WKLV�UHDVRQ�
276�VKRWV�DQG�WZR�VKRWV�FDQ�IDYRU�WKH�SRLQW�RI�YLHZ�RI�RQH�RI�WKH�SOD\HUV
LQ�D�VFHQH��GHSHQGLQJ�RQ�WKH�OLQH�RI�VLJKW�RI�WKH�DFWRUV�DQG�WKH�QDUUDWLYH
FRQWH[W��*HQHUDOO\�VSHDNLQJ��WKH�FORVHU�WKH�VLJKW�OLQH�RI�D�SOD\HU�LQ�&8�LV
WR�WKH�FDPHUD��WKH�JUHDWHU�WKH�GHJUHH�RI�YLHZHU�LGHQWLILFDWLRQ�
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9LHZHU�,QYROYHPHQW�DQG�,GHQWLILFDWLRQ
7KHUH�DUH�WZR�ZD\V�WR�GHWHUPLQH�YLHZHU�LGHQWLILFDWLRQ��E\�JUDSKLF�FRQWURO
RU�E\�QDUUDWLYH� FRQWURO��*UDSKLF� FRQWURO� HOLFLWV� RXU� LGHQWLILFDWLRQ�ZLWK� D
SOD\HU� XVLQJ� FRPSRVLWLRQ� DQG� VWDJLQJ��7KH�PRGLILHG� VXEMHFWLYH� VKRW�ZH
FRQVLGHUHG� RQ� WKH� SUHYLRXV� SDJH� LV� DQ� H[DPSOH� RI� JUDSKLF� FRQWURO
GHWHUPLQHG�E\�KRZ�D�SOD\HU�LV�FRPSRVHG�LQ�WKH�IUDPH�
1DUUDWLYH�FRQWURO�GLUHFWV�RXU�LGHQWLILFDWLRQ�XVLQJ�VHYHUDO�VWUDWHJLHV��EXW

WKHVH�DUH�ODUJHO\�GHSHQGHQW�RQ�HGLWLQJ��)RU�LQVWDQFH��LQ�D�GHWHFWLYH�VWRU\�
WKH� SORW� XVXDOO\� IROORZV� WKH� SULYDWH� H\H�� 6FHQHV� EHJLQ�ZKHQ� WKH� SULYDWH
H\H�DUULYHV�DW�D� ORFDWLRQ�DQG�HQG�ZKHQ�KH�H[LWV�D�VFHQH��(YHQ�ZKHQ�WKLV
NLQG�RI�VWRU\�LV�FRYHUHG�LQ�WKLUG�SHUVRQ�UHVWULFWHG�FDPHUD�VHWXSV�LQ�FORVHG
IUDPLQJV�� WKH� QDUUDWLYH� FRQWH[W� LPSOLHV� WKDW� ZH� DUH� OHDUQLQJ� RI� HYHQWV
IURP�WKH�SULYDWH�H\H
V�SRLQW�RI�YLHZ�

6KDSLQJ�3RLQW�RI�9LHZ
7KHUH�DUH�QR�KDUG�DQG�IDVW�UXOHV�IRU�WKH�JUDSKLF�DQG�QDUUDWLYH�FRQWURO�RI
SRLQW� RI� YLHZ��%RWK� IDFWRUV� DUH� GHSHQGHQW� RQ� RQH� DQRWKHU� IRU� WKHLU� IXOO
PHDQLQJ�� 2QH� RI� WKH� PRVW� LPSRUWDQW� VNLOOV� D� ILOPPDNHU� GHYHORSV� ZLWK
H[SHULHQFH� LV� D� JUHDWHU� DZDUHQHVV�� ODUJHO\� LQWXLWLYH�� RI� WKH� SUHGRPLQDQW
SRLQW�RI�YLHZ�LQ�DQ\�VKRW�DQG�VHTXHQFH�
,Q� WKH�IROORZLQJ�H[DPSOHV�ZH� MRLQ� WKH�ILOPPDNHU�DV�KH�UHWXUQV� WR� WKH

VFHQH�RI�WKH�PDQ�DQG�ZRPDQ�LQ�EHG�IURP�WKH�SUHYLRXV�FKDSWHU��7KLV�ILUVW
VHULHV� RI� SKRWRERDUGV� VWDJHV� D� VXEMHFWLYH� VHTXHQFH�XVLQJ� WKH� FXW� RQ� WKH
ORRN� WR� VHW� XS� VKRWV��+RZHYHU�� WKH�EDVLF�SULQFLSOHV� VKRZQ�KHUH� DOVR� DUH
DSSOLFDEOH�WR�GUDPDWLF�VLWXDWLRQV�WKDW�DUH�QRW�SXUHO\�VXEMHFWLYH�

3RLQW�RI�9LHZ��9HUVLRQ�2QH�
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7KH� ILOPPDNHU�EHJLQV� IUDPH���E\� IDGLQJ�XS� IURP�EODFN� DV� D� VXEMHFWLYH
HTXLYDOHQW� WR� WKH�PDQ� RSHQLQJ� KLV� H\HV� DV� KH� DZDNHQV� LQ� WKH�PRUQLQJ�
)UDPH�OD�LV�WKH�&8�VKRW�RI�WKH�ZRPDQ�IURP�WKH�PDQ
V�329�DIWHU�WKH�IDGH
XS�LV�FRPSOHWHG��)UDPH���LV�D�UHYHUVH�&8�VKRW�RI�WKH�PDQ�SDUWO\�REVFXUHG
E\�WKH�EHG�FRYHUV��7KLV�LV�D�UHYHUVDO�RI�WKH�XVXDO�HGLWLQJ�SDWWHUQ�RI�WKH�FXW
RQ� WKH� ORRN�� ,Q� WKLV� YHUVLRQ� WKH� 329� VKRW� FRPHV� ILUVW� DQG� WKH� ³ORRN´
VHFRQG�
7KH�ILOPPDNHU�GHFLGHV�WR�UHYLVH�WKH�VHTXHQFH�ZLWK�D�QHZ�RSHQLQJ�VKRW

RI�WKH�ZRPDQ�LQ�IUDPH����7KLV�WLPH�ZH�VHH�RQO\�WKH�EDFN�RI�KHU�KHDG�DQG
KHU� ILQJHUV� LQ� KHU� KDLU�� 6KH� WXUQV� WRZDUGV� WKH� FDPHUD� LQ� IUDPH� �
FRPSOHWLQJ� WKH�PRYHPHQW� LQ�IUDPH��D��)UDPH���VHUYHV�DV� WKH�FXW� WR� WKH
ORRN�� WKRXJK� ZH� GR� QRW� VHH� WKH� PDQ
V� H\HV� LQ� WKLV� WLJKW� 276� VKRW�
&RPSDUH� WKLV� IUDPH� ZLWK� IUDPH� �� LQ� WKH� SUHYLRXV� VHULHV�� %RWK� IUDPHV
VHUYH�WKH�SXUSRVH�RI�LGHQWLI\LQJ�WKH�&8�RI�WKH�ZRPDQ�DV�D�329�VKRW�

3RLQW�RI�9LHZ��9HUVLRQ�7ZR�
7KH� ILOPPDNHU� GHFLGHV� WR� RSHQ� WKH� VFHQH� LQ� D� WUDGLWLRQDO� 329� HGLWLQJ
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SDWWHUQ� EHJLQQLQJ� ZLWK� WKH� (&8� RI� WKH� H\H�� 7KLV� LV� IROORZHG� E\� WKH
REOLJDWRU\� UHYHUVH� WR� WKH�329�VKRW� DQG�DQ�276� WZR�VKRW��1RZ�JR�EDFN
DQG� ORRN�DW� WKH�SUHYLRXV�YHUVLRQ��7KHVH�PLJKW�EH� WKH�FKRLFHV�RIIHUHG� WR
\RX�E\�DQ�HGLWRU� LQ�D�URXJK�FXW�EDVHG�RQ�WKHVH�IHZ�VKRWV�� ,I� WKH�IRRWDJH
ZDV�SKRWRJUDSKHG�ZLWK�D�VWDWLRQDU\�FDPHUD�\RX�FRXOG�HDVLO\�FKDQJH� WKH
RUGHU� RI� WKH� VKRWV�� ,I�� KRZHYHU�� WKH� VKRWV� LQYROYHG� ]RRP�PRYHPHQW� RU
FDPHUD� PRYHPHQW�� \RXU� RSWLRQV� ZRXOG� EH� UHGXFHG�� DVVXPLQJ� \RX
IROORZHG�WUDGLWLRQDO�FRQWLQXLW\�SUDFWLFH�

3RLQW�RI�9LHZ��9HUVLRQ�7KUHH�
7KLV� WLPH� WKH� ILOPPDNHU� ZLOO� GHYLVH� DQ� DXUDO�VXEMHFWLYH� VHTXHQFH�� 7KH
YLHZHU� ZLOO� VHH� DQG�KHDU� WKLQJV� IURP� WKH� PDQ
V� SRLQW� RI� YLHZ�� 7KLV
H[WHQGHG� VHTXHQFH� EHJLQV� EHORZ� DQG� FRQWLQXHV� RQ� WKH� IROORZLQJ� SDJH�
)UDPH���RSHQV� LQ�GDUNQHVV��6RXQGV�RI� VRIW�EUHDWKLQJ�DUH�KHDUG�� DQG� WKH
SLFWXUH� IDGHV�XS�VORZO\� WR� IUDPHV������ZKLFK�DUH�&8V�RI� WKH�EHG�FRYHUV
PRYLQJ�ZLWK�WKH�ZRPDQ
V�VWHDG\�EUHDWKLQJ��,Q�IUDPH���ZH�VHH�D�&8�RI�WKH
PDQ��YHU\�QHDUO\�D�&8�RI�KLV�HDU��7KLV�LV�WKH�DXUDO�HTXLYDOHQW�WR�D�FXW�RQ
WKH�ORRN�EHJLQQLQJ�ZLWK�D�VKRW�RI�WKH�H\HV��:H�FXW�WR�IUDPH����D�&8�RI�WKH
ZRPDQ
V�IDFH�ZLWK�KHU�EUHDWKLQJ�HPSKDVL]HG�RQ�WKH�VRXQGWUDFN��,Q�IUDPH
��ZH�UHWXUQ�WR�WKH�PDQ��ZKR�LV�DZDNH�DQG�ZDWFKLQJ�WKH�ZRPDQ��)UDPH��
LV�D�YLVXDO�VXEMHFWLYH�VKRW�RI�WKH�ZRPDQ
V�VKRXOGHU�IURP�WKH�PDQ
V�329
DV�VKH�WXUQV�DZD\�IURP�KLP��,Q�IUDPH���ZH�UHWXUQ�WR�DQ�(&8�RI�WKH�PDQ
V
H\H�ZDWFKLQJ�WKH�ZRPDQ��,Q�IUDPH����WKH�ILOPPDNHU�DEUXSWO\�FKDQJHV�WR
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WKH� ZRPDQ
V� SRLQW� RI� YLHZ��:H� VWD\� ZLWK� WKLV� VKRW� IRU� VHYHUDO� VHFRQGV
XQWLO�WKH�ZRPDQ�PRYHV�RXW�RI�IUDPH�DV�VKH�VLWV�XS�
,Q�IUDPH����WKH�ZRPDQ�VLWV�RQ�WKH�HGJH�RI�WKH�EHG�DQG�WKHQ�WXUQV�WR�WKH

PDQ� LQ� IUDPH� ���� 7KH� ILOPPDNHU� FXWV� RQ� WKH� ORRN� WR� DQ� 276� VKRW�
%HFDXVH� IUDPH� ��� LV� VR� WLJKW� RYHU� WKH�ZRPDQ
V� VKRXOGHU� DQG� LV� FOHDUO\
OLQHG� XS� DORQJ� KHU� OLQH� RI� VLJKW�� ZH� VKDUH� KHU� JHQHUDO� YLHZSRLQW� DQG
LGHQWLI\�ZLWK�KHU��7KH�ILOPPDNHU�GRHVQ
W�WDNH�WKH�VFHQH�DQ\�IXUWKHU�WKDQ
WKLV�PRPHQW�EXW�PDNHV�RQH� ODVW�FKDQJH� WR� OLPLW� WKH�QXPEHU�RI�VKRWV�E\
UHSODFLQJ�VKRWV����DQG����ZLWK�D�VLQJOH�UHYHUVH�WZR�VKRW�LQ�IUDPH�����,Q
WKLV� FDVH� WKH� IUDPLQJ� LQFOXGHV� WKH� ZRPDQ
V� ORRN� DQG� WKH� REMHFW� RI� KHU
ORRN� LQ� D� VLQJOH� VKRW�� ,QWHUHVWLQJO\�� ZKLOH� WKH� DFWLRQ� LV� VHHQ� IURP� WKH
SRVLWLRQ�RI�D�WKLUG�SHUVRQ��WKH�VWDJLQJ�HQFRXUDJHV�XV�WR�LGHQWLI\�ZLWK�KHU�
2Q�D�YLVXDO�OHYHO��WKH�VXEMHFW�RI�WKH�VKRW�LV�WKH�ZRPDQ�ORRNLQJ�DW�WKH�PDQ�
7KLV��KRZHYHU��LV�PHUHO\�D�ZD\�RI�SURYRNLQJ�RXU�LQWHUHVW�LQ�NQRZLQJ�KHU
UHDFWLRQ� WR� ZKDW� VKH� VHHV�� 7KH� VHFRQGDU\� VXEMHFW� RI� WKH� VKRW� LV� WKH
ZRPDQ
V� WKRXJKWV� VLQFH� KHU� UHDFWLRQ� LV� QRW� H[WHUQDOL]HG� LQ� GLDORJXH� RU
RWKHU� EHKDYLRU�� %\� DVNLQJ� WKH� YLHZHU� WR� FRQVLGHU� WKH� ZRPDQ
V� IHHOLQJV
WKLV�VHWXS�VKDUHV�PDQ\�RI�WKH�TXDOLWLHV�RI�D�VXEMHFWLYH�VKRW�
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1DUUDWLYH�&RQWURO�RI�3RLQW�RI�9LHZ
,Q� WKLV� QH[W� VLWXDWLRQ� D�ZRPDQ� ORRNV� IRU� KHU� KXVEDQG� RQ� WKH� EHDFK� DQG
ILQGV�KLP�VLWWLQJ�DORQH�E\�WKH�VKRUH��2XU�SXUSRVH�KHUH�LV�WR�GLVFRYHU�ZD\V
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RI�DFKLHYLQJ�YLHZHU
V�LGHQWLILFDWLRQ�ZLWK�RQH�RI�WKH�FKDUDFWHUV�LQ�D�VFHQH�

1DUUDWLYH�&RQWURO��9HUVLRQ�2QH�
7KLV�ILUVW�VHTXHQFH�XVHV�WKH�FODVVLF�VXEMHFWLYH�VHWXS��,Q�IUDPH����D�ZRPDQ
ORRNV� DW� VRPHWKLQJ� RIIVFUHHQ�� LQ� IUDPH� �� ZH� VHH� WKH� REMHFW� RI� KHU
DWWHQWLRQ��,Q�IUDPH���WKH�JHRJUDSKLFDO�UHODWLRQVKLS�LV�HVWDEOLVKHG�LQ�D�WZR�
VKRW��,Q�WKLV�VHTXHQFH�ZH�LGHQWLI\�ZLWK�WKH�ZRPDQ�IRU�WZR�UHDVRQV��)LUVW�
VKH�LV� WKH�SHUVRQ�ZKR�HVFRUWV�XV�� WKH�YLHZHUV�� LQWR�WKH�VFHQH��6HFRQG�� LQ
IUDPH� �� WKH� WZR�VKRW� IDYRUV� KHU� OLQH� RI� VLJKW�� 7KLV� LV� XQGHUFXW� VOLJKWO\
EHFDXVH�ZH�DUH�RXWVLGH�WKH�FLUFOH�RI�GUDPDWLF�DFWLRQ��WHQGLQJ�WRZDUG�WKH
YLHZ�RI�D�QHXWUDO�REVHUYHU�
&RPSDUH�WKLV�ZLWK�WKH�QH[W�VHULHV��IUDPHV������ZKLFK�HQGV�ZLWK�D�QHZ

VKRW�DW�WKH�HQG��,Q�WKLV�FDVH�ZH�KDYH�UHPDLQHG�ZLWKLQ�WKH�ZRPDQ
V�OLQH�RI
VLJKW� LQ� WKH� ILQDO� VKRW�� EXW� IURP� D� UHYHUVH� DQJOH�� 7KHVH� WZR� JUDSKLF
VWUDWHJLHV� GHYHORS� RXU� LGHQWLILFDWLRQ� ZLWK� WKH� ZRPDQ� GLIIHUHQWO\�
,QWHUHVWLQJO\�� EHLQJ� FORVHU� WR� WKH�PDQ� LQ� IUDPH��� GRHV� QRW� VLJQLILFDQWO\
GLPLQLVK�RXU�LGHQWLILFDWLRQ�ZLWK�WKH�ZRPDQ��7KLV�LV�EHFDXVH�WKH�QDUUDWLYH
FRQWH[W�RI� WKH� VHTXHQFH��EHJLQQLQJ�ZLWK� WKH�ZRPDQ�� VKDSHV� WKH�ZD\�ZH
UHDG�WKH�IROORZLQJ�VKRWV�
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1DUUDWLYH�&RQWURO��9HUVLRQ�7ZR�
,Q� WKLV� QH[W� VHULHV� ZH� FDQ� VHH� ZKDW� KDSSHQV� LI� ZH� EHJLQ� WKH� SUHYLRXV
VHTXHQFH�ZLWK� WKH�PDQ�� 7KH� TXHVWLRQ� LV�ZKHWKHU� RU� QRW� WKLV� HVWDEOLVKHV
RXU�LGHQWLILFDWLRQ�ZLWK�KLP�LQVWHDG�RI�WKH�ZRPDQ��7KH�DQVZHU��,�WKLQN��LV
WKDW� WKH� SRLQW� RI� YLHZ� LV� GLYLGHG� EHWZHHQ� WKH� ZRPDQ� DQG� WKH� PDQ�
GHSHQGLQJ�RQ�WKH�HGLWLQJ��7R�WHVW�WKLV�SRLQW��ORRN�DW�WKLV�VHTXHQFH�DV�\RX
PLJKW�H[SHFW�LW�WR�DSSHDU�RQ�VFUHHQ��)LUVW��WLPH�WKH�VKRWV�DV�\RX�UHDG�WKHP
VR�WKDW�WKH�VKRWV�RI�WKH�PDQ�DUH�ORQJHU�WKDQ�WKH�VKRWV�RI�WKH�ZRPDQ��1RZ
UHDG� WKH� VFHQH� DQG� PDNH� WKH� ZRPDQ
V� VKRWV� �IUDPHV� ����� ORQJHU�
,GHQWLILFDWLRQ� XVXDOO\� ZLOO� VLGH� ZLWK� WKH� VXEMHFW� JLYHQ� WKH� PRVW� VFUHHQ
WLPH��$OVR�� WKH� ZRPDQ� LV� FOHDUO\� ORRNLQJ� DW� WKH� PDQ�� ZKLOH� WKH� PDQ
V
DWWHQWLRQ�LV�QRW�IRFXVHG�RQ�DQ\�DFWLYLW\�WKDW�ZH�FDQ�HDVLO\�VKDUH�
3DUW�RI�WKH�VWUDWHJ\�WKDW�VHWV�WKLV�XS�LV�WKH�ULJKW�DQJOH�VKRW�RI�WKH�PDQ�

ZKLFK�LV�LQ�FRQWUDVW�WR�WKH�ZRPDQ
V�OLQH�RI�VLJKW��7KLV�LQWURGXFHV�DQRWKHU
IDFWRU�LQ�GHWHUPLQLQJ�SRLQW�RI�YLHZ�UHODWHG�WR�WKH�H\H�OLQH��$Q\�DVSHFW�RI
D� VKRW� WKDW� VXJJHVWV� WKRXJKW� RQ� WKH� SDUW� RI� D� VXEMHFW� VHWV� XS� FRQGLWLRQV
WKDW�DUH�IDYRUDEOH�WR�LGHQWLILFDWLRQ��6KRWV�RI�WKH�H\HV��DQG�&8V�LQ�JHQHUDO�
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IDOO�LQWR�WKLV�FDWHJRU\��7KLV�LV�ZK\�WKH�RYHU�WKH�KLS�VKRW�RI�WKH�ZRPDQ�LQ
IUDPH� �� GRHV� QRW� JUHDWO\� HQKDQFH� WKH� FXW� RQ� WKH� ORRN� LQ� IUDPH� ��� ,I� DQ
276�VKRW�ZHUH�VXEVWLWXWHG�VKRZLQJ�WKH�ZRPDQ
V�KHDG��RXU�LGHQWLILFDWLRQ
ZLWK�KHU�PLJKW�EH�VWURQJHU�

1DUUDWLYH�&RQWURO��9HUVLRQ�7KUHH�
,Q�WKLV�ILQDO�VHULHV�ZH�FRPELQH�WKH�VWUDWHJLHV�RI�YHUVLRQV�RQH�DQG�WZR�WR
VHH�KRZ�VXEWO\�LGHQWLILFDWLRQ�FDQ�EH�FRQWUROOHG��,Q�IUDPH���ZH�EHJLQ�ZLWK
WKH�PDQ�DQG�FXW�GLUHFWO\� WR� WKH�ZRPDQ� ORRNLQJ�DW�KLP�� ,I�ZH�VWRS� ULJKW
KHUH�RXU�LGHQWLILFDWLRQ�LV�ZLWK�WKH�ZRPDQ��7KH�FXW�WR�WKH�ZRPDQ
V�SRLQW
RI�YLHZ�FOLQFKHV�RXU�LGHQWLILFDWLRQ�ZLWK�KHU�DV�GRHV�WKH�ILQDO�IUDPH�DORQJ
KHU�VLJKW�OLQH��%XW�QRZ�ORRN�RYHU�WKH�VKRWV�DJDLQ��$V�\RX�FDQ�VHH��WKH�PDQ
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KDV�WKH�VWURQJHVW�&8�JUDSKLFDOO\�DQG�LV�LQ�WKUHH�VKRWV��ZKLOH�WKH�ZRPDQ�LV
LQ�RQO\�WZR�

,W
V� FOHDU� WKDW� WKH� W\SH� RI� VKRW� DQG� WKH� FRRSHUDWLRQ� EHWZHHQ� VKRWV� LV
PRUH�LPSRUWDQW�LQ�GHYHORSLQJ�D�FRQVLVWHQW�SRLQW�RI�YLHZ�WKDQ�WKH�QXPEHU
RI� VKRWV�JLYHQ� WR� D�SDUWLFXODU� FKDUDFWHU��)LQDOO\�� LW� LV� LPSRUWDQW� WKDW� WKH
VXEMHFW�ZH�LGHQWLI\�ZLWK�EH�VHHQ�FRQVLVWHQWO\��,Q�WKLV�ODVW�VHULHV��WZR�VKRWV
RI� WKH� ZRPDQ� IURP� WKH� VDPH� DQJOH� EXLOG� LGHQWLILFDWLRQ� PRUH� VWURQJO\
WKDQ�WKH�WKUHH�VKRWV�RI�WKH�PDQ��HDFK�IURP�D�GLIIHUHQW�DQJOH�
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3DUW�,9
7KH�0RYLQJ�&DPHUD
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Q�WKH�QH[W�IRXU�FKDSWHUV�ZH
OO�EH�ORRNLQJ�DW�WHFKQLTXHV�IRU�XVLQJ�WKH
PRYLQJ�FDPHUD��*HQHUDOO\�VSHDNLQJ��D�PRYLQJ�VKRW�LV�PRUH�GLIILFXOW
DQG�WLPH�FRQVXPLQJ�WR�H[HFXWH�WKDQ�D�VWDWLF�VKRW��EXW�LW�DOVR�RIIHUV
JUDSKLF� DQG� GUDPDWLF� RSSRUWXQLWLHV� XQLTXH� WR� ILOP�� &DPHUD
PRYHPHQW�UHSODFHV�D�VHULHV�RI�HGLWHG�VKRWV�XVHG�WR�IROORZ�D�VXEMHFW�
WR�PDNH�FRQQHFWLRQV�EHWZHHQ�LGHDV��WR�FUHDWH�JUDSKLF�DQG�UK\WKPLF

YDULDWLRQ� RU� WR� VLPXODWH� WKH� PRYHPHQW� RI� D� VXEMHFW� LQ� D� VXEMHFWLYH
VHTXHQFH�
2I�WKH�WKUHH�W\SHV�RI�FDPHUD�PRYHPHQW��SDQQLQJ��WUDFNLQJ�DQG�FUDQLQJ�

RQO\� SDQQLQJ� LV� DFFRPSOLVKHG� ZLWKRXW� PRYLQJ� WKH� FDPHUD� IURP� RQH
SRVLWLRQ�WR�DQRWKHU��:KHQ�WKH�FDPHUD�PRYHV�WKURXJK�VSDFH�RQ�D�FUDQH�RU
D�GROO\�LW�LV�VDLG�WR�EH�WUDYHOOLQJ��7KH�GLIIHUHQW�W\SHV�RI�FDPHUD�PRYHPHQW
DUH�IUHTXHQWO\�FRPELQHG�LQ�D�VLQJOH�VKRW��DQG�D�FUDQH�RU�GROO\�VKRW�XVXDOO\
UHTXLUHV� VRPH� SDQQLQJ� WR� KROG� WKH� VXEMHFW� LQ� WKH� IUDPH�� ,Q� D� VHTXHQFH
VKRW�� D� WUDFNLQJ� VKRW� PD\� FRPELQH� D� FUDQH� PRYH� ZLWK� ODWHUDO� WUDFNLQJ
PRYHPHQW�ZKLOH�SDQQLQJ�DQG�]RRPLQJ�WR�IUDPH�FKRUHRJUDSKHG�DFWLRQ�
7KH�SDQ�LV�WKH�VLPSOHVW�RI�PRYLQJ�VKRWV��FRPSDUDWLYHO\�HDV\�WR�H[HFXWH

ZLWK�PRGHVW�HTXLSPHQW��/LNH�DOO�PRYLQJ�VKRWV�LW�SURYLGHV�PXOWLSOH�YLHZV
ZLWKLQ�D�VLQJOH�VKRW�DV�DQ�DOWHUQDWLYH�WR�HGLWLQJ�

3DQQLQJ�DQG�7LOWLQJ
7KH� SDQ� VKRW� LV� H[WUHPHO\� YHUVDWLOH� DQG� LV� RQH� RI� WKH� HDVLHVW�PRYHV� WR
H[HFXWH�� UHTXLULQJ� QRQH� RI� WKH� SUHSDUDWLRQ� RU� KHDY\� HTXLSPHQW� WKDW
WUDFNLQJ� DQG� FUDQLQJ� GR�� ,Q� WKH� KRUL]RQWDO� SDQRUDPLF� VKRW� WKH� FDPHUD
URWDWHV�RQ� LWV� YHUWLFDO� D[LV� DV�PXFK� DV�����GHJUHHV�� WDNLQJ� LQ� WKH� HQWLUH
YLVLEOH�KRUL]RQ��7KH�FDPHUD�DOVR�FDQ�EH�DQJOHG�XS�RU�GRZQ�LQ�D�YHUWLFDO
SDQ� RU� WLOW�� :KDW� GLVWLQJXLVKHV� WKH� SDQ� IURP� RWKHU� W\SHV� RI� FDPHUD
PRYHPHQW�LV�WKDW�WKH�FDPHUD�URWDWHV�RQ�DQ�D[LV�LQ�RQH�ORFDWLRQ�UDWKHU�WKDQ
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DFWXDOO\� EHLQJ� GLVSODFHG�� &RQVHTXHQWO\� WKH� SDQ� VKRW� GRHV� QRW� RIIHU� WKH
GUDPDWLF�VKLIW�LQ�SHUVSHFWLYH�WKDW�WUDFNLQJ��FUDQH�DQG�KDQG�KHOG�VKRWV�GR�
,Q� WKLV� UHVSHFW� LW� LV� VLPLODU� WR� WKH�VWDWLF�VKRW��$W� WKH�VDPH� WLPH�� WKH�SDQ
FDQ�FRYHU�VSDFH�IDVWHU�WKDQ�WUDFNLQJ�DQG�FUDQH�VKRWV��LQ�ZKLFK�WKH�FDPHUD
PXVW�EH�SK\VLFDOO\�PRYHG�RYHU�WKH�JURXQG��XVXDOO\�ZLWK�DQ�RSHUDWRU�DQG
KLV�RU�KHU�DVVLVWDQW��7KH�SDQ�FDQ�HDVLO\�IUDPH�RQH�JRDOSRVW�RQ�D�IRRWEDOO
ILHOG�DQG�PRYH�WR�WKH�RSSRVLWH�JRDOSRVW�LQ�D�VHFRQG��(YHQ�D�IDVW�PRYLQJ
WUDFNLQJ�VKRW�ZRXOG�WDNH����VHFRQGV�RU�PRUH�WR�FRYHU�WKH�VDPH�GLVWDQFH�
$�SDQ�FDQ�EH�XVHG�WR�

,QFOXGH�VSDFH�JUHDWHU�WKDQ�FDQ�EH�YLHZHG�WKURXJK�D�IL[HG�IUDPH�
)ROORZ�DFWLRQ�DV�LW�PRYHV�
&RQQHFW�WZR�RU�PRUH�SRLQWV�RI�LQWHUHVW�JUDSKLFDOO\�
&RQQHFW� RU� LPSO\� D� ORJLFDO� FRQQHFWLRQ� EHWZHHQ� WZR� RU� PRUH
VXEMHFWV�

3DQRUDPLF�6KRW
7KH�PRVW� IDPLOLDU� XVH� RI� WKH� SDQ� LV� D� VORZ�PRYH� RYHU� D� ODQGVFDSH²D
VWDSOH�RI�KRPH�PRYLHV�DQG�RXWGRRU�SLFWXUHV�ZKHUH�ZLGH�RSHQ�VSDFHV�DUH
IHDWXUHG��7KH�VFHQLF�SDQ�LV�XVXDOO\�XVHG�DV�DQ�HVWDEOLVKLQJ�VKRW��7\SLFDO
XVHV�DUH�WKH�YHUWLFDO�SDQ�XS�RU�GRZQ�D�VN\VFUDSHU�WR�FRQYH\�D�IHHOLQJ�RI
KHLJKW�DQG�WKH�KRUL]RQWDO�SDQ�WR�FRQYH\�WKH�LPPHQVLW\�RI�D�ORFDWLRQ�OLNH�D
GHVHUW�RU�RFHDQ�WKDW�VSUHDGV�ZHOO�EH\RQG�WKH�ERUGHUV�RI�D�IL[HG�IUDPH�
$� ����GHJUHH� SDQ� RI� WKLV� W\SH� ZDV� XVHG� LQ� D� ZHOO�NQRZQ� VKRW� E\

+RZDUG� +DZNV� LQ� WKH� ZHVWHUQ��5HG�5LYHU�� (DUO\� RQ� WKH�PRUQLQJ� RI� WKH
ILUVW�GD\�RI�WKH�PDVVLYH�FDWWOH�GULYH�WKDW�VHUYHV�DV�WKH�FHQWHU�RI�WKH�ILOP�
+DZNV�ZDQWHG�WR�LOOXVWUDWH�WKH�LPPHQVLW\�RI�WKH�XQGHUWDNLQJ�DQG�WKH�KXJH
KHUG�RI�FDWWOH��+H�SODFHG�WKH�FDPHUD�LQ�WKH�PLGGOH�RI�WKH�KHUG�QHDU�VHYHUDO
RI�WKH�SULQFLSDO�FKDUDFWHUV�ZKR�ZHUH�VHDWHG�RQ�KRUVHV��$�VORZ�SDQ�EHJLQV�
WDNLQJ� LQ� WKH� QHUYRXV� DQWLFLSDWLRQ� RI� WKH� FRZER\V� DQG� WKH� WKRXVDQGV� RI
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FDWWOH� WKDW�H[WHQG�DV�IDU�DV� WKH�H\H�FDQ�VHH�LQ�DOO�GLUHFWLRQV��7KH�FDPHUD
URWDWHV�LQ�D�VHPLFLUFOH�XQWLO�LW�UHDFKHV�WKH�GRPLQDQW�ILJXUH�RI�-RKQ�:D\QH
���VHFRQGV�ODWHU��$V�WKH�OHDGHU�RI�WKH�JURXS�RI�PHQ�ZKR�KDYH�VWDNHG�WKHLU
UDQFKHV�RQ� WKH�VXFFHVV�RI� WKH�FDWWOH�GULYH��:D\QH�KDV� WKH� UHVSRQVLELOLW\
IRU� WKHLU� IDPLOLHV� DQG� WKHLU� IXWXUHV�� 7KH� SDQ� DOORZV� XV� WR� VKDUH� WKH
PRPHQW�ZKHQ�KH�FRQVLGHUV� WKH�HQRUPLW\�RI�ZKDW�KH� LV�DERXW� WR�GR��7KH
VKRW� WHOOV� XV� WKDW� PHQ� DUH� VPDOO� DQG� WKH� XQGHUWDNLQJ� LV� JUHDW�� ,Q� WKH
FRQWH[W�RI�WKH�ZHVWHUQ�WKLV�UHODWLRQVKLS�DOVR�GHILQHV�WKH�PHQ
V�FRXUDJH�

3DQQLQJ�WR�5HIUDPH
7KH�OHDVW�QRWLFHDEOH�XVH�RI�WKH�SDQ�LV�WR�IROORZ�DFWLRQ�DV�LW�PRYHV�ZLWKLQ�D
UHVWULFWHG�DUHD�RU�RYHU�D�PXFK�JUHDWHU�ILHOG�RI�YLHZ�WKDQ�WKDW�RI�WKH�IUDPH�
,Q�WKH�ILUVW�LQVWDQFH�WKH�SDQ�LV�XVHG�WR�UHIUDPH�D�VXEMHFW�VR�LW�UHPDLQV�LQ�D
GHVLUHG� SRUWLRQ� RI� WKH� IUDPH�� )RU� H[DPSOH�� UHIUDPLQJ�PLJKW� EH� XVHG� WR
IROORZ� D� SROLFH� GHWHFWLYH� DV� KH�PRYHV� EDFN� DQG� IRUWK� EHKLQG� D� VXVSHFW
ZKR
V� EHLQJ� LQWHUURJDWHG�� 7KH� GHWHFWLYH�PD\� QHYHU� OHDYH� DQ� DUHD� ODUJHU
WKDQ�WKH�ILHOG�RI�YLHZ�RI�WKH�IUDPH��EXW�WKH�PRYLQJ�FDPHUD�VLPXODWHV�WKH
KXPDQ� LQFOLQDWLRQ� WR�PRYH� RXU� KHDG� DQG� H\HV� WR� NHHS� DUHDV� RI� LQWHUHVW
FHQWHUHG� LQ�RXU�FRQH�RI�YLVLRQ��7KH� VOLJKW�PRYHPHQW� UHTXLUHG� WR� IROORZ
WKH�GHWHFWLYH�LV�OHVV�GLVWUDFWLQJ�WKDQ�D�ORFNHG�RII�FDPHUD�ZRXOG�EH��VLQFH
WKH� PRYHPHQW� RI� WKH� GHWHFWLYH� ZLWKLQ� WKH� IL[HG� IUDPH� ZRXOG� FUHDWH
FRPSRVLWLRQDO�LPEDODQFHV��7KH�FKRLFH�RI�UHIUDPLQJ�RU�ORFNLQJ�WKH�FDPHUD
LQ�SRVLWLRQ�GHSHQGV�RQ�WKH�GUDPDWLF�LQWHQW�RI�WKH�VFHQH�

3DQQLQJ�WR�&RYHU�$FWLRQ
:KHQ� WKH� ILHOG�RI�YLHZ� LV�JUHDW�DQG� WKH�FDPHUD�PRYHPHQW�QHFHVVDU\� WR
IROORZ� WKH� DFWLRQ� LV� H[WHQVLYH�� WKH� SDQ� FDQ� FRYHU� ZLGH� VSDFHV� PRUH
TXLFNO\�WKDQ�DQ\�RWKHU�W\SH�RI�FDPHUD�PRYHPHQW�
&DPHUD�SODFHPHQW� LV� WKH�NH\� WR�SDQQLQJ�ZLWK� WKH�DFWLRQ��$V�ZLWK�DQ\

VWDJLQJ�FRQVLGHUDWLRQ�WKH�W\SH�RI�SDQQLQJ�UHTXLUHG�GHSHQGV�RQ�ZKHWKHU�RU
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QRW�WKH�FDPHUD�LV�LQ�RU�RXW�RI�WKH�GUDPDWLF�FLUFOH�RI�DFWLRQ��$FFHQWXDWLQJ
WKH� VHQVH� RI� PRWLRQ� DQG� VSDFH� XVXDOO\� LV� GRQH� E\� SODFLQJ� WKH� FDPHUD
ZLWKLQ�WKH�DFWLRQ��,I� WKH�VXEMHFW� LV�PRYLQJ�� WKH�FDPHUD�ZLOO�EH�IRUFHG�WR
SDQ� PRUH� H[WHQVLYHO\� WKDQ� LI� WKH� FDPHUD� LV� YLHZLQJ� WKH� DFWLRQ� IURP� D
GLVWDQFH�

3DQQLQJ�DQG�/HQVHV
7KH�VHQVH�RI�PRWLRQ�DQG�VSDFH�RI�D�VKRW�LV�QRW�HQWLUHO\�GHSHQGHQW�RQ�WKH
UDQJH� RI� WKH� SDQQLQJ� PRYH�� ,Q� DQ\� JLYHQ� VLWXDWLRQ� WKH� SHUFHSWLRQ� RI
PRWLRQ�DQG�VSDFH�FDQ�DOVR�EH�PDQLSXODWHG�E\�WKH�FKRLFH�RI�OHQV��/RQJHU
IRFDO�OHQJWK�OHQVHV��IRU�H[DPSOH��LQFUHDVH�WKH�SHUFHLYHG�VSHHG�RI�REMHFWV
PRYLQJ�DFURVV� WKH� ILHOG�RI�YLHZ��%HFDXVH� WKH� ORQJHU� OHQV� IUDPHV�RQO\�D
VPDOO�SDUW�RI�WKH�EDFNJURXQG�FRPSDUHG�ZLWK�D�ZLGH�DQJOH�OHQV��D�SDQQLQJ
PRYHPHQW�RYHU�D�VKRUW�ODWHUDO�GLVWDQFH�FDQ�EH�PDGH�WR�VHHP�ORQJHU�WKDQ
WKDW�DFKLHYHG�ZLWK�D�ZLGH�DQJOH�OHQV�
:KHQ�PDNLQJ�D�SDQQLQJ�PRYH��D�ORQJ�OHQV�DOVR�FDQ�EH�XVHG�WR�FUHDWH�D

JUHDWHU� VHQVH� RI� PRWLRQ�� 'LUHFWRU�$NLUD� .XURVDZD� IUHTXHQWO\� XVHV� WKH
WHOHSKRWR� SDQ� IRU� DFWLRQ� HPSOR\LQJ� IRUHJURXQG�� PLGGOHJURXQG� DQG
EDFNJURXQG�HOHPHQWV�WR�DFKLHYH�GLIIHUHQW�OHYHOV�RI�PRWLRQ�DQG�GHSWK��7KH
VPDOO�GHSWK�RI�ILHOG�DSSDUHQW�ZLWK�WKH�WHOHSKRWR�OHQV�LV�XVHG�WR�LVRODWH�WKH
VXEMHFW�DV�ZHOO�DV�LQFUHDVH�WKH�VHQVH�RI�PRWLRQ�ZKHQ�WKH�FDPHUD�PRYHV�
,Q� KLV� 6DPXUDL� ILOPV� .XURVDZD� RIWHQ� IROORZHG� UXQQLQJ� ILJXUHV� RU
JDOORSLQJ� KRUVHV� WKURXJK�ZRRGV�� DOORZLQJ� WKH� EDFNJURXQG� WR� EHFRPH� D
EOXU� RI� OLJKW� DQG� GDUN� VKDSHV�� ZKLOH� IRUHJURXQG� HOHPHQWV� OLNH� WUHHV
LQWHUUXSW�WKH�IUDPH�UK\WKPLFDOO\�IRU�D�VWURERVFRSLF�HIIHFW�
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)LJXUH�����

7KH� XVH� RI� WKH� WHOHSKRWR� OHQV� IRU� WKLV� W\SH� RI� VKRW� UHTXLUHV� DGURLW
FDPHUD� RSHUDWLRQ�� KLJK�VSHHG� SDQQLQJ� FDQ� EH� GLIILFXOW�� SDUWLFXODUO\� LQ
ORZ�OLJKW� FRQGLWLRQV�� (YHQ� VR�� H[WUHPH� WHOHSKRWR� OHQVHV� FDQ� EH� XVHG� WR
JUHDW�HIIHFW�LQ�GHPDQGLQJ�VLWXDWLRQV��:KLOH�FRYHULQJ�WKH�IDVW�ZKLWH�ZDWHU
UDIWLQJ� DFWLRQ� LQ� -RKQ� %RRUPDQ
V�'HOLYHUDQFH�� FLQHPDWRJUDSKHU�9LOPRV
=VLJPRQG� XVHG� D� ����PP� OHQV� WR� IROORZ� WKH� HUUDWLF� DQG� XQSUHGLFWDEOH
SDWK�RI�WKH�PDLQ�FKDUDFWHUV�RQ�WKH�ULYHU��7KH�����PP�OHQV�LV�YHU\�QHDUO\
WKH� ORQJHVW� FDPHUD�RSWLF� DYDLODEOH�� UHTXLULQJ�H[WUHPHO\�SUHFLVH� IUDPLQJ
DQG�IRFXVLQJ��$OWKRXJK�=VLJPRQG�ZDV�DGYLVHG�WKDW�KH�PLJKW�KDYH�WURXEOH
IROORZLQJ�WKH�DFWLRQ�ZLWK�WKLV�OHQV��KH�UHSRUWV�WKDW�WKH�VHTXHQFH�ZDV�IDLUO\
HDV\�WR�VKRRW�
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3DQQLQJ�IRU�*UDSKLF�RU�.LQHWLF�(IIHFW
7KH�SDQ�LV�KLJKO\�PDQLSXODWLYH�DQG�HDVLO\�OHDGV�WKH�H\H�IURP�RQH�SRLQW�WR
DQRWKHU��$�SDVVLQJ�FDU�RU�WKH�PRWLRQ�RI�OHDYHV�EORZLQJ�DORQJ�WKH�JURXQG
FDQ�PRWLYDWH�D�SDQ�WR�DQ�DUHD�RI�QDUUDWLYH�VLJQLILFDQFH��7KH�FDU�RU�OHDYHV
PD\�KDYH�QR�VSHFLILF�UHODWLRQVKLS�WR�WKH�DFWLRQ�RI�WKH�VWRU\��EXW�WKH�SDQ�LV
VXFK� D� FRPSHOOLQJ� PRYH� WKDW� ZH� XVXDOO\� GR� QRW� TXHVWLRQ� WKH� HIIHFW�
DFFHSWLQJ�LW�DV�D�SLFWRULDO�GHYLFH��$Q�DWWHQWLRQ�OHDGLQJ�GHYLFH�RI�WKLV�W\SH
LV�VKRZQ�LQ�)LJXUH������RQ�SDJH�����
$�VOLJKWO\�PRUH�FRPSOH[�YHUVLRQ�RI�WKLV�WHFKQLTXH�LV�WKH�FURVV�SDQ��LQ

ZKLFK� D�PRYLQJ� VXEMHFW� OHDGV� WR� DQRWKHU�PRYLQJ� VXEMHFW�� 7KLV� UHTXLUHV
WKDW� WKH� WZR� VXEMHFWV� FURVV� SDWKV�� &URVV� SDQV� RI� WKLV� W\SH� KDYH� D
FKRUHRJUDSKLF�TXDOLW\��$WWHQWLRQ�VNLSV�IURP�VXEMHFW�WR�VXEMHFW�PRWLYDWHG
ODUJHO\�E\�NLQHWLF�IRUFH��0RYHPHQW�LV�QRW�UHVWULFWHG�WR�RQH�GLUHFWLRQ�RQO\
�DV�LQ�WKH�H[DPSOHV�RI�WKH�FDU�DQG�WKH�OHDYHV���,Q�IDFW��WKH�GLUHFWLRQ�RI�WKH
SDQ�FDQ� FKDQJH� FRPSOHWHO\�� JRLQJ� ILUVW� LQ�RQH�GLUHFWLRQ� DQG� WKHQ� LQ� WKH
RSSRVLWH�GLUHFWLRQ�ZLWKRXW�SDXVH��,I�WKH�DFWLRQ�LV�VXVWDLQHG²IRU�H[DPSOH�
D� GDQFH� LQ� D� EDOOURRP²FURVV� SDQV� FDQ� ZRUN� OLNH� D� SHUSHWXDO� PRWLRQ�
PRYLQJ� IURP� FRXSOH� WR� FRXSOH� LQGHILQLWHO\��)LJXUH� ����� LOOXVWUDWHV� WKH
EDVLF�FURVVLQJ�SDWWHUQ�

���



)LJXUH�����

3DQQLQJ�WR�(PSKDVL]H�'HSWK
7KRXJK� WKH�SDQ�JHQHUDOO\�PRYHV�RXU�DWWHQWLRQ�KRUL]RQWDOO\�RU�YHUWLFDOO\
DFURVV�WKH�IUDPH�LW�FDQ�DOVR�EH�XVHG�WR�OHDG�RXU�DWWHQWLRQ�WR�QHDU�DQG�IDU
HOHPHQWV� VWDJHG� LQ� GHSWK��)LJXUH������ LOOXVWUDWHV� D� SDQ� VKRW� WKDW� EHJLQV
ZLWK�D�ER\�LQ�WKH�EDFNJURXQG�UXQQLQJ�GRZQ�D�VWUHHW�WRZDUGV�WKH�FDPHUD�
7KH�FDPHUD�SDQV�ZLWK� WKH�UXQQHU�DV�KH� WXUQV�D�FRUQHU�DQG�PRYHV� OHIW� WR
ULJKW�XQWLO� KH� JRHV� EHKLQG� WKH�ZRPDQ� VHDWHG� LQ� WKH� FDU� LQ� WKH� H[WUHPH
IRUHJURXQG�

���



)LJXUH�������'HSWK�VKLIWV�IURP�EDFNJURXQG�WR�IRUHJURXQG�

3DQQLQJ�IRU�/RJLFDO�&RQQHFWLRQ
,Q� DGGLWLRQ� WR� LWV� XVH� LQ� IROORZLQJ� DFWLRQ�� WKH� SDQ� DOVR� FDQ� VHUYH� DV� D
GHYLFH� WR� FRQQHFW� HOHPHQWV� LQ� WKH� IUDPH�� DXWRPDWLFDOO\� VXJJHVWLQJ� D
ORJLFDO� UHODWLRQVKLS��:KHQ� WKH� SDQ�PRYHV� IURP�RQH� SRLQW� RI� LQWHUHVW� WR
DQRWKHU�LW�SRVHV�WKH�TXHVWLRQ��³:KDW�LV�WKH�FRQQHFWLRQ�EHWZHHQ�WKHVH�WZR
REMHFWV"´� 'HSHQGLQJ� RQ� WKH� QDUUDWLYH� VWUDWHJ\� WKH� FRQQHFWLRQ� PD\� EH
LPPHGLDWHO\� FOHDU� RU� WKH� ILOPPDNHU� PLJKW� FUHDWH� QDUUDWLYH� PRWLRQ� E\
ZLWKKROGLQJ� WKH� DQVZHU� XQWLO� ODWHU�� (LWKHU� ZD\�� WKH� SDQ� MX[WDSRVHV
HOHPHQWV� LQ� D� ZD\� WKDW� FOHDUO\� PDNHV� WKH� FRQQHFWLRQ� ZRUWK\� RI� RXU
LQWHUHVW�

6XPPDU\
7KH� SDQ� LV� DQ� H[WUHPHO\� YHUVDWLOH� WRRO� WKDW� VHHPV� WR� KDYH� IDOOHQ� RXW� RI
IDYRU��0DQ\�FRQWHPSRUDU\�ILOPPDNHUV�SUHIHU�WKH�FXW�DV�D�ZD\�WR�FRQQHFW
VSDFH� DQG� VWRU\� HOHPHQWV� VR� WKDW� WKH\� ZLOO� KDYH� JUHDWHU� IUHHGRP�ZKHQ
HGLWLQJ��$V�D�UHVXOW�WKHLU�XVH�RI�VSDFH�LV�UHVWULFWHG�DQG�PD\�KDYH�D�FKRSS\
ORRN�
7KH�QH[W� WLPH�\RX�DUH�DW�D�SODFH�ZKHUH� WKHUH� LV�DFWLYLW\²WKH�JURFHU\

VWRUH��WKH�SDUNLQJ�ORW�RI�D�VKRSSLQJ�FHQWHU�RU�RQ�OLQH�DW�D�PRYLH�WKHDWHU²
LPDJLQH� D� VFHQH� LQFOXGLQJ�PDQ\� RI� WKH� LPDJHV� WKDW� VXUURXQG� \RX��1RZ
LPDJLQH�FRQQHFWLQJ�WKHVH�LPDJHV�E\�PHDQV�RI�D�FRQWLQXRXV�SDQ��<RX�ZLOO
SUREDEO\� EH� VXUSULVHG� DW� KRZ� WKH� DFWLRQ� DURXQG� \RX� RYHUODSV� DQG
LQWHUVHFWV��,QHYLWDEO\��FHUWDLQ�LPDJHV�ZLOO�FRQQHFW�ORJLFDOO\��EXW�LQ�VRPH
LQVWDQFHV� \RX�ZLOO� XVH� WKH� SDQ� WR� FRQQHFW� LPDJHV� EDVHG� VROHO\� RQ� WKHLU
JUDSKLF� FRPSDWLELOLW\� DQG� ODWHU� UHDOL]H� WKDW� WKLV� KDV� VXJJHVWHG� ORJLFDO
FRQQHFWLRQV�WKDW�\RX�KDGQ
W�WKRXJKW�RI�EHIRUH�

1$55$7,9(�(;$03/(6
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:H�QRZ� UHWXUQ� WR� WKH�QDUUDWLYH�SUREOHP�ZH� ODVW� VDZ� LQ�&KDSWHU���� 7KLV
ZDV�WKH�VHTXHQFH�LQ�ZKLFK�D�ER\�LV�ZDNLQJ�XS�LQ�KLV�EHGURRP�ZKLOH�KLV
VLVWHU� JHWV� UHDG\� IRU� VFKRRO�� KLV� PRWKHU� IL[HV� EUHDNIDVW� DQG� KLV� IDWKHU
OHDYHV� WKH� KRXVH� IRU� ZRUN�� ,Q� WKH� YHUVLRQ� VWRU\ERDUGHG� DW� WKH� HQG� RI
&KDSWHU���RQO\�VWDWLF�VKRWV�ZHUH�XVHG��,Q�WKLV�QHZ�YHUVLRQ�WKH�ILOPPDNHU
GHFLGHV�WR�WU\�D�GLIIHUHQW�VWRU\WHOOLQJ�VW\OH�E\�XVLQJ�H[WHQVLYH�SDQ�VKRWV�

9HUVLRQ�2QH
7KH�ILOPPDNHU�XWLOL]HV�WZR�VKRUWKDQG�VWRU\WHOOLQJ�GHYLFHV��ZKLFK�KH�ZLOO
LQWHUFXW�� 7KH� ILOP�ZLOO� RSHQ� RQ� D� &8� RI� WKH� UHIULJHUDWRU� DQG� WKH�PDQ\
QRWHV��OHWWHUV�DQG�FDUGV�DWWDWFKHG�WR�LW�ZLWK�PDJQHWV��7KH�FDPHUD�ZLOO�SDQ
RYHU�WKHVH�QRWHV�FDSWXULQJ�IUDJPHQWV�RI�PHVVDJHV�DQG�LPDJHV��7KLV�ZLOO
EH� LQWHUFXW�ZLWK�D� VLPLODU�SDQQLQJ�VW\OH� IUDPLQJ�VSHFLILF�DUWLFOHV�RQ� WKH
IORRU�RI�WKH�ER\
V�EHGURRP�VKRZQ�LQ�)LJXUH������
7KH�VWRU\ERDUG�EHJLQV�LQ�IUDPH���ZLWK�DQ�RYHUYLHZ�RI�WKH�UHIULJHUDWRU

GRRU�ZLWK�KDOIWRQH�OLQHV�GHVFULELQJ�WKH�SDWK�RI�WKH�FDPHUD��,Q�WKH�DFWXDO
SDQ�VKRW�WKH�FDPHUD�ZRXOG�RQO\�SDUWLDOO\�IUDPH�WKH�PHVVDJHV�

��� $�UHPLQGHU�RI�DQ�DSSRLQWPHQW�DW�WKH�GHQWLVW
V�
��� $� QRWH� IURP� VFKRRO� WR� WKH� ER\
V� SDUHQWV�� ³'HDU� 0U�� DQG� 0UV�

'UH\IXVV��0DUN�KDV�EHHQ�ODWH�WR�VFKRRO�VL[�WLPHV�LQ�WKH�ODVW�PRQWK�
+H� IDLOHG� WR� KDQG� LQ� VHYHUDO� DVVLJQPHQWV� DQG� LV� DOUHDG\� TXLWH� IDU
EHKLQG� LQ� PDWK�� +H� H[SODLQHG� KLV� ODWHQHVV� ZDV� GXH� WR� D� QHUYRXV
GLVRUGHU��,�DVNHG�KLP�WR�EULQJ�D�QRWH�IURP�WKH�GRFWRU«�´

��� $�SRVWFDUG�IURP�0U��'UH\IXVV�IURP�D�KRWHO�LQ�&KLFDJR�
��� $�VHFRQG�SRVWFDUG�IURP�0U��'UH\IXVV�VWLOO�RQ�D�EXVLQHVV�WULS�
��� $�WKLUG�SRVWFDUG�IURP�0U��'UH\IXVV��:H�OHDUQ�WKDW�KH�WUDYHOV�D�JUHDW

GHDO�
��� $�RQH�SDQHO�FDUWRRQ�WRUQ�IURP�D�SDJH�RI�*RRG�+RXVHNHHSLQJ�
��� $� VHFRQG� QRWH� IURP� VFKRRO� LQTXLULQJ� DERXW� WKH� ILUVW� QRWH� DQG

UHTXHVWLQJ�D�PHHWLQJ�ZLWK�0U��DQG�0UV��'UH\IXVV�

���



)LJXUH�������7KH�FDPHUD�RSHQV� LQ�(&8�RQ�D�UHIULJHUDWRU�PDJQHW²RQH�RI
WKRVH�³+DYH�D�QLFH�GD\´�IDFHV��7KH�FDPHUD�SXOOV�EDFN�XQWLO�LW�FRYHUV�D�ILHOG
RI�DERXW�WKH�VL]H�RI�D�SRVWFDUG��7KH�FDPHUD�EHJLQV�WR�SDQ�RYHU�DOO�WKH�QRWHV
DQG�FDUGV�DWWDFKHG�WR� WKH�UHIULJHUDWRU�GRRU��$OO� WKH�ZKLOH�ZH�KHDU�NLWFKHQ
VRXQGV�DQG�0UV��'UH\IXVV�DQG�KHU�WHHQDJHG�GDXJKWHU�VSHDNLQJ�

8QGHU� WKH� UHIULJHUDWRU� VKRW� LQ� IUDPH� ��ZH� KHDU�0UV��'UH\IXVV� LQ� WKH
NLWFKHQ�DVNLQJ�KHU�GDXJKWHU�LI�0DUN�LV�XS�\HW��:H�OHDUQ�IURP�WKLV�VLPSOH
SDQ�WKDW�0DUN�KDV�WURXEOH�LQ�VFKRRO�DQG�WKDW�KLV�IDWKHU�LV�RIWHQ�DZD\�RQ
EXVLQHVV�

9HUVLRQ�7ZR
7KH� ILOPPDNHU� WKLQNV� WKDW� WKLV� ILUVW� RSHQLQJ�KDV�PHULW� DV� D� YLVXDO� LGHD�
EXW� XQOHVV� WKLV� VWUDWHJ\� LV� XVHG� XQGHU� WKH� WLWOHV� DW� WKH� RSHQLQJ� RI� WKH
PRYLH�LW� LV� WRR�VW\OL]HG�IRU� WKH�RSHQLQJ��ZKLFK�LV�PHDQW� WR�FDUU\�D�JUHDW
GHDO�RI�H[SRVLWLRQ�
$�QHZ� LGHD� LV� SODQQHG� LQ�ZKLFK� WKH� H[WHQGHG�SDQ�RYHU� ³VWRU\WHOOLQJ´

���



REMHFWV�LV�PRYHG�WR�WKH�ER\
V�EHGURRP��,Q�WKLV�VHWXS�WKH�FDPHUD�LV�SODFHG
LQ�D�FHQWUDO�ORFDWLRQ�LQ�WKH�DFWLRQ�VR�WKDW�LW�ZLOO�FRYHU�QHDUO\�����GHJUHHV
RI�VSDFH�

7KH�DHULDO�GLDJUDP�LOOXVWUDWHV�WKH�SRVLWLRQ�RI�WKH�VHSDUDWH�HOHPHQWV�LQ�WKH
VWRU\ERDUG��7KH�FDPHUD�LV�DW�SRVLWLRQ�$��,W�EHJLQV�SRLQWLQJ�GRZQ�DW�WKH
WULDQJOH�RI�WKH�SDSHU�DLUSODQH�RQ�WKH�IORRU��PRYHV�XS�WKH�ER\
V�DUP�WR�WKH
SRVWHUV�EHKLQG�KLP�RQ�WKH�ZDOO��PRYHV�DFURVV�WKH�ZDOO�OHIW�WR�ULJKW�XQWLO�LW
UHDFKHV�WKH�GRRU�DQG�WKHQ�SDQV�EDFN�WR�WKH�ER\�LQ�EHG��7KH�VSHFLILF�DFWLRQ
LV�GHVFULEHG�LQ�WKH�IROORZLQJ�VWRU\ERDUGV�

7KH�PRYLH�RSHQV�RQ�D�ELJ�UHG�)����

���



7KH�FDPHUD�SXOOV�EDFN�WR�UHYHDO�WKDW�WKLV�LV�ZULWWHQ�RQ�WKH�ZLQJ�RI�D�SDSHU
DLUSODQH�WR�ORRN�OLNH�WKH�PDUNLQJV�RQ�D�ILJKWHU�SODQH�

$V�WKH�FDPHUD�EDFNV�RXW�ZH�UHDOL]H�WKDW�WKH�SDSHU�DLUSODQH�LV�DFWXDOO\�WKH
SDSHU�IURP�D�VSHOOLQJ�WHVW�DQG�WKDW�WKH�)����LV�QRW�WKH�ER\
V�LGHD�RI
DHURQDXWLF�LGHQWLILFDWLRQ�EXW�WKH�IDLOLQJ�JUDGH�JLYHQ�E\�KLV�WHDFKHU��:H�VHH
WKH�ER\
V�QDPH�

7KH�FDPHUD�SDQV�RYHU�D�QHDUE\�VDQGZLFK�RQ�D�SODWH��DQ�RYHUWXUQHG
GULQNLQJ�JODVV�DQG�WKH�ER\
V�KDQG�KDQJLQJ�GRZQ�DORQJVLGH�WKH�EHG�

���



7KH�FDPHUD�SDQV�XS�WKH�ER\
V�DUP�EXW�GRHV�QRW�IUDPH�WKH�ER\
V�IDFH�
FRQWLQXLQJ�XS�DQG�RYHU�WKH�EHG�WR�VHYHUDO�SRVWHUV�RQ�WKH�ZDOO��,Q�HDFK
SRVWHU�WKH�ER\�KDV�SODFHG�D�SKRWR�RI�KLPVHOI�RYHU�WKH�RULJLQDO�SKRWRJUDSK�
7KLV�ZD\�KH�DSSHDUV�ZLWK�WKH�URFN�EDQGV�8��DQG�3LQN�)OR\G�DQG�RQ�WKH
FRYHU�RI�7LPH�

7KH�FDPHUD�FRQWLQXHV�WR�SDQ�WR�WKH�ULJKW�RYHU�PRUH�SRVWHUV��LQFOXGLQJ�RQH
RI�WKH�ILUVW�PDQ�RQ�WKH�PRRQ��EXW�WKH�IDFH�RI�1HLO�$UPVWURQJ�KDV�EHHQ
FRYHUHG�E\�D�SKRWR�RI�0DUN�'UH\IXVV�

���



7KH�FDPHUD�FRQWLQXHV�WR�WKH�EHGURRP�GRRU�ZKHUH�0DUN�KDV�SODFHG
DQRWKHU�RI�KLV�SKRWRV�RQ�WKH�ERG\�RI�D�ERG\�EXLOGHU�

7KH�GRRU�RSHQV�DQG�0DUN
V�VLVWHU�HQWHUV�FDUU\LQJ�D�SDLU�RI�EOXH�MHDQV��6KH
WRVVHV�WKHVH«

«DQG�WKH�FDPHUD�IROORZV�WKH�EOXH�MHDQV�WKURXJK�WKH�DLU«

���



«XQWLO�WKH\�ODQG�RQ�0DUN�LQ�EHG��7KLV�LV�WKH�ILUVW�WLPH�ZH�DFWXDOO\�VHH
KLP��EXW�ZH�UHFRJQL]H�KLP�IURP�KLV�SKRWRJUDSKV�

���
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KH� FUDQH� VKRW� LV� XVXDOO\� WKRXJKW� RI� DV� D� VWULFWO\� YHUWLFDO
PRYHPHQW��EXW�DFWXDOO\� WKH�FUDQH� LV�FDSDEOH�RI�PRYHV� LQ�PDQ\
GLUHFWLRQV�� WKRXJK� WKH� GLVWLQJXLVKLQJ� IDFWRU� LV� LWV� YHUWLFDO
FDSDELOLW\��8VHG� LQ� WKLV�ZD\� WKH�FUDQH�VKRW� LV�SHUKDSV� WKH� OHDVW
QDWXUDOLVWLF� PRYH� LQ� WKH� PRYLQJ� FDPHUD� UHSHUWRLUH�� ,W� LV� QRW
DQDORJRXV� WR� DQ\� SHUFHSWLRQ� LQ� QRUPDO� H[SHULHQFH�� VLQFH� ZH

UDUHO\� VHH� WKH�ZRUOG� IURP� WKH� SULYLOHJHG� SRVLWLRQ� WKDW� D� WRZHULQJ� FUDQH
PRYH�DOORZV�
&UDQH�VKRWV�DUH�LQKHUHQWO\�PDMHVWLF�DQG�KROG�RXU�LQWHUHVW�UHJDUGOHVV�RI

WKH�VXEMHFW�EHFDXVH�RI�WKH�VKHHU�SK\VLFDO�SOHDVXUH�RI�WKH�PRYH��7KH�SRZHU
RI�WKH�H[RWLF�YLHZLQJ�DQJOH�DQG�WKH�VHGXFWLYH�FKDQJH�RI�SHUVSHFWLYH�GUDZ
XV�LQ��8VHG�DW�WKH�EHJLQQLQJ�RI�D�VHTXHQFH�WKH�FUDQH�VKRW�HPSKDVL]HV�WKH
VHQVH�RI�SUHVHQFH�DQG�HVWDEOLVKHV�WKH�JHRJUDSK\�RI�DQ�HQYLURQPHQW�DW�WKH
VDPH�WLPH��7KH�FUDQH�PRYH�WKDW�HQWHUV�D�ORFDWLRQ�LV�D�³RQFH�XSRQ�D�WLPH´
VKRW� GLUHFWLQJ�RXU� DWWHQWLRQ� IURP� WKH�JHQHUDO� WR� WKH� VSHFLILF��:KHUH� WKH
HVWDEOLVKLQJ�SDQ�VKRW�PRYHV�DFURVV�D�ZLGH�H[SDQVH�RI�VSDFH�VXUYH\LQJ�D
ILFWLRQDO�ZRUOG��WKH�FUDQH�VKRW�SHUPLWV�XV�WR�³IHHO´�WKH�GLPHQVLRQV�RI�WKDW
ZRUOG� E\� SHQHWUDWLQJ� VSDFH�� IXUWKHU� HQGRUVLQJ� LWV� UHDOLW\� WKURXJK� WKH
LOOXVLRQ�RI�GHSWK�
7KH� FUDQH� VKRW� KDV�PDQ\�RWKHU� XVHV� EHVLGHV� WKH� HSLF� JUDQGHXU� RI� WKH

HVWDEOLVKLQJ� VKRW�� ,Q�$OIUHG�+LWFKFRFN
V�1RWRULRXV� WKH�FUDQH�LV�XVHG�DW�D
SDUW\�WR�GHVFHQG�WZR�VWRULHV�IURP�WKH�FHLOLQJ�RI�DQ�HQRUPRXV�KDOO�WR�D�VHW
RI�NH\V�LQ�,QJULG�%HUJPDQ
V�KDQG��+HUH�WKH�SXUSRVH�LV�WR�XQGHUVFRUH�WKH
SV\FKRORJLFDO�WHQVLRQ�WKDW�WKH�NH\V�UHSUHVHQW�LQ�WKH�VWRU\�
$QRWKHU�PRYH�RI� WKLV� W\SH�XVHG� WR�GUDPDWL]H� D� FKDUDFWHU
V� DQJXLVK� LV

WKH� RSHQLQJ� VKRW� LQ� %HUQDUGR� %HUWROXFFL
V�/DVW� 7DQJR� LQ� 3DULV ��0DUORQ
%UDQGR�LV�ZDONLQJ�RQ�D�VLGHZDON�XQGHU�DQ�HOHYDWHG�WUDLQ�DIWHU�WKH�VXLFLGH
RI� KLV�ZLIH�� 7KH� FDPHUD� UHYHDOV� KLV� WRUPHQW� E\�PDNLQJ� D� VXGGHQ� UDSLG

���



GHVFHQW�WR�D�FORVH�XS�RI�KLV�XSWXUQHG�IDFH�DV�KH�VFUHDPV�DW�WKH�VN\�
%HVLGHV� EHLQJ� XVHG� WR�PRYH� WKH� FDPHUD�ZLWKLQ� D� VKRW�� WKH� FUDQH� FDQ

VHUYH�DV�D�PRELOH�WULSRG��7KH�FUDQH�FDQ�UDSLGO\�GHSOR\�WKH�FDPHUD�ZLWKLQ
D� VFHQH� IRU� VWDWLF� VKRWV� WKDW� ZRXOG� QRUPDOO\� UHTXLUH� VFDIIROGLQJ� RU� D
WULSRG��'XULQJ� WKH� VWXGLR�SURGXFWLRQ�HUD� LQ�+ROO\ZRRG�� VWXGLR� VHWV�ZHUH
WKH� LGHDO� ORFDWLRQ� IRU�D�FUDQH�EHFDXVH�HYHQ� LQ�VPDOO� LQWHULRUV��ZDOOV�DQG
FHLOLQJV� ZHUH� ³ZLOG�´� PHDQLQJ� WKDW� WKH\� FRXOG� EH� HDVLO\� UHPRYHG� WR
DFFHVV� OLJKWV� RU� FOHDU� WKH� YLHZSRLQW� RI� WKH� FDPHUD�� 7KH� EXON\�0LWFKHOO
FDPHUDV�FRXOG�EH�UDSLGO\�UHSRVLWLRQHG�ZLWKLQ�D�VHW��DQG�WKH�GLUHFWRU�ZDV
DEOH� WR� PDNH� IDLUO\� UDSLG� DGMXVWPHQWV� LQ� WKH� SRVLWLRQ� RI� WKH� FDPHUD�
7RGD\�� ZKHQ� PRVW� ILOPV� DUH� VKRW� RQ� UHDO� ORFDWLRQV�� WKLV� IUHHGRP� RI
PRYHPHQW� ZLWK� D� ELJ� FUDQH� LV� RQO\� SRVVLEOH� RXWGRRUV�� EXW� WKH� VPDUW
ILOPPDNHU�ZKR�XQGHUVWDQGV�WKH�YDULHG�XVHV�RI�WKH�FUDQH�ZLOO�PDNH�XVH�RI
LW�IRU�PRUH�WKDQ�MXVW�D�IHZ�LPSUHVVLYH�PRYLQJ�VKRWV�

7KH�5DQJH�RI�0RWLRQ
7KH�FUDQH
V�UDQJH�RI�PRWLRQ�GHSHQGV�RQ�WKH�W\SH�RI�FUDQH��EXW�JHQHUDOO\
WKH�FDPHUD�FDQ�PRYH�XS�DQG�GRZQ�LQ�DQ�DUF�DURXQG�LWV�EDVH��,QFOXGHG�DV�D
PHPEHU�RI�WKH�FUDQH�IDPLO\�DUH�MLE�DUPV�DQG�ERRPV��ZKLFK�DUH�DGGHG�DV
DFFHVVRULHV�IRU�PDQ\�GROOLHV��%HFDXVH�WKH�GROO\�FDQ�PRYH�ODWHUDOO\�GXULQJ
D� VKRW�� WKH� UDQJH� RI�PRWLRQ� LV� JUHDWO\� LQFUHDVHG� E\� DGGLQJ� WKH� YHUWLFDO
FDSDELOLW\�RI�WKH�ERRP��)LJXUH������VKRZV�WKH�IXOO�UDQJH�RI�PRWLRQ�IRU�D
UHPRWH�FRQWURO�W\SH�FUDQH�RSHUDWLQJ�IURP�D�IL[HG�SRLQW��:KHQ�WKH�WHUUDLQ
SHUPLWV�� D� FUDQH� FDQ� DOVR�GURS�EHORZ� WKH�EDVH�� YHU\�QHDUO\� GRXEOLQJ� LWV
YHUWLFDO�UDQJH�

���



)LJXUH�������5DQJH�RI�PRWLRQ�

:KHQ�WKH�EDVH�LV�LQ�PRWLRQ�WKH�FUDQH�FDQ�FRQWLQXH�WR�PRYH�YHUWLFDOO\�
WKHUHE\�JUHDWO\�LQFUHDVLQJ�WKH�DUHD�FRYHUHG��$�FUDQH�RU�ERRP�DUP�FDQ�EH
DWWDFKHG�WR�D�FDPHUD�FDU�RU�DQ\�RWKHU�VWDEOH�PRYLQJ�SODWIRUP�WR�DOORZ�IRU
YHUWLFDO� PRYHPHQW� DORQJVLGH� D� PRYLQJ� VXEMHFW��)LJXUH� ����� VKRZV� D
UHPRWH�FRQWURO� FUDQH� PRYLQJ� RQ� WUDFN� ZKLOH� VLPXOWDQHRXVO\� PDNLQJ� D
YHUWLFDO�PRYH��$FWXDOO\�� IROORZLQJ�D�VXEMHFW
V�HYHU\�PRYH� LV�QRW�DOZD\V
DGYLVDEOH� HYHQ� WKRXJK� WKH� QHZHU� FDPHUD� VXSSRUW� HTXLSPHQW� LV� KLJKO\
PRELOH��8S�XQWLO� UHFHQWO\�� WKH� OLPLWDWLRQV� RI� KHDYLHU� FDPHUDV� DQG� FUDQH
ULJV� IRUFHG� FDPHUDPHQ� WR� RYHUFRPH� WHFKQLFDO� SUREOHPV� E\� GHYLVLQJ
EORFNLQJ� VROXWLRQV�LQ�ZKLFK� WKH�VXEMHFW�DQG� WKH�FDPHUD�FRRSHUDWH��:LWK
WKHVH� OLPLWDWLRQV� UHPRYHG� WKH� WHQGHQF\� LV� WR� KDYH� WKH� FDPHUD� VODYLVKO\
IROORZ�WKH�VXEMHFW��7KLV�RIWHQ�PHDQV�IROORZLQJ�D�GLIILFXOW�SDWK�PHUHO\�WR
KROG� WKH� VXEMHFW� LQ� D�PHGLXP� RU� IXOO� VKRW� IRU� WKH� OHQJWK� RI� WKH� DFWLRQ�

���



:KLOH� WKLV�PD\�GHPRQVWUDWH� WHFKQLFDO� LQJHQXLW\� LW� ODFNV� WKH�SHUVSHFWLYH
DQG�FRPSRVLWLRQDO�YDULHW\�WKDW�D�VLPSOHU�FDPHUD�PRYH�SURYLGHV�ZKHQ�WKH
VKRW�VL]H�FKDQJHV�DV�D�SOD\HU�PRYHV�WRZDUGV�RU�DZD\�IURP�WKH�FDPHUD�

)LJXUH�������6LPXOWDQHRXV�YHUWLFDO�DQG�KRUL]RQWDO�PRYHPHQW�

7KH�FUDQH�FDQ�DOVR�EH�DQ� LQTXLVLWLYH�REVHUYHU��1RW�RQO\�FDQ� LW� ULVH� WR
JHW�WKH�RYHUYLHZ�RI�D�VFHQH��EXW�LW�FDQ�JR�IURP�WKH�RYHUYLHZ�WR�WKH�GHWDLOV
RI� D� VFHQH� DQG� WKHQ� UHWXUQ� WR� WKH�ZLGH� VKRW��$� FUDQH� FDQ�PRYH�RYHU� DQ
REVWDFOH�OLNH�D�IHQFH�RU�D�ZDOO��)LJXUH������VKRZV�WKH�NLQG�RI�J\PQDVWLF
PRYHPHQW�WKDW�FDQ�EH�DFFRPSOLVKHG�ZLWK�QHZHU�UHPRWH�FRQWURO�FUDQHV�

���



)LJXUH�������7KH�LQTXLVLWLYH�REVHUYHU�

3RLQW�RI�9LHZ
$�FUDQH�PRYH�FDQ�UHLQIRUFH�WKH�VXEMHFWLYH�IHHO�RI�D�VKRW�E\�LPLWDWLQJ�WKH
JHQHUDO�SDWK�RI�D�VXEMHFW��DV�VKRZQ�LQ�)LJXUH�������$V�WKH�VXEMHFW�JRHV�XS
D� KLOO� WR� ORRN� RYHU� WKH� FUHVW�� WKH� FDPHUD� IROORZV� IURP� EHKLQG�� 6LQFH
LQIRUPDWLRQ�LV�UHYHDOHG�WR�XV�DV�LW�LV�UHYHDOHG�WR�WKH�VXEMHFW��ZH�VHH�WKLQJV
IURP�KLV�JHQHUDO�YLHZSRLQW�

���



)LJXUH�������3RLQW�RI�YLHZ�

)ROORZLQJ� D� VXEMHFW
V� OLQH� RI� VLJKW� GRHVQ
W� KDYH� WR� FRYHU� D� JUHDW
GLVWDQFH��$�ERRP�DUP�RQ�D�GROO\��ZKLFK�LV�VWLOO�HVVHQWLDOO\�D�FUDQH�VKRW�
FDQ�LPLWDWH�D�SHUVRQ�GURSSLQJ�WR�D�FURXFKLQJ�SRVLWLRQ��)LJXUH������VKRZV
D� IDLUO\� VLPSOH� PRYH� WKDW� ZRXOG� HQFRXUDJH� WKH� YLHZHU� WR� LQWHUSUHW� WKH
VKRW� DV� WKH� YLHZ� VHHQ� E\� WKH� PDQ� ORRNLQJ� XQGHU� WKH� JDUDJH� GRRU�� 7KH
FDPHUD� ZRXOG� IUDPH� WKH� FURXFKLQJ� VXEMHFW�� XVLQJ� KLP� DV� D� IUDPLQJ
GHYLFH��RU�FRQWLQXH�WR�PRYH�SDVW�KLP�WRZDUG�WKH�REMHFW�RI�LQWHUHVW�

)LJXUH�������3RLQW�RI�YLHZ�

���



/LNH� DOO� ORQJ�PRYLQJ� VKRWV� WKH� FUDQH� VKRW� FDQ�EH�XVHG� DV� D� VHTXHQFH
VKRW�PRYLQJ� IURP�RQH�SRLQW� RI� LQWHUHVW� WR� DQRWKHU��7KLV� FDQ�EH�GRQH� WR
PDNH�FRPSDULVRQV��)RU�H[DPSOH��IRU�D�ILOP�VHW�LQ�6RXWK�$IULFD�WKH�FUDQH
FDQ�PRYH�IURP�D�FORVH�XS�RI�D�FURVV�DWRS�D�EHDXWLIXO�FKXUFK�VWHHSOH�DQG
WKHQ� VORZO\�GHVFHQG� SDVW� WKLV� V\PERO� RI� &KULVWLDQLW\� WR� WKH� DOO�ZKLWH
FRQJUHJDWLRQ�RI�$IULNDQHUV�EHORZ�DV�WKH\�WXUQ�D�EODFN�FRXSOH�DZD\�IURP
WKH�GRRUV�RI�WKH�FKXUFK��7KLV�LV�RQO\�WKH�PRVW�REYLRXV�W\SH�RI�V\PEROLVP�
EXW�LW�LOOXVWUDWHV�WKH�FLQHPDWLF�UHODWLRQVKLS�EHWZHHQ�WKH�FRQFHSWXDO�XVH�RI
LPDJHU\�DQG�WHFKQLTXH��1DWXUDOO\��PRUH�VXEWOH�FRPSDULVRQV�FDQ�EH�PDGH�
SHUPLWWLQJ� WKH�YLHZHU�JUHDWHU� IUHHGRP� WR� LQWHUSUHW�� EXW� WKH�SRLQW� LV� WKDW
WKH�FUDQH�VKRW�LV�PRUH�WKDQ�D�WRRO�IRU�SLFWRULDO�LQYHQWLRQ�

(TXLSPHQW
,Q� UHFHQW� \HDUV�� UHPRWH�FRQWURO� GHYLFHV� DQG� FDPHUDV� ZLWK� YLGHR� WDSV
�UHPRWH� YLGHR� PRQLWRULQJ� WKURXJK� WKH� FDPHUD� OHQV�� KDYH� OHG� WR� WKH
GHYHORSPHQW� RI� YDULDWLRQV� RI� WKH� WUDGLWLRQDO� MLE� DUP� DQG� FUDQH� GHYLFHV�
7KLV� QHZ� HTXLSPHQW� DOORZV� WKH� FDPHUDPDQ� WR� FRQWURO� WKH� IUDPLQJ� DQG
IRFXV�RI�WKH�FDPHUD�IURP�D�GLVWDQFH��UDWKHU�WKDQ�ULGLQJ�RQ�WKH�FUDQH�ZLWK
WKH�FDPHUD���SHUPLWWLQJ�JUHDWHU�PRELOLW\�RI�WKH�FDPHUD�LWVHOI��7ZR�RI�WKH
EHWWHU� NQRZQ� GHYLFHV�� WKH� /RXPD� FUDQH� DQG� WKH� 6N\FDP� V\VWHP�� DUH
FDPHUD�PRYHPHQW� GHYLFHV� WKDW� UHO\� VROHO\�RQ� UHPRWH�FRQWURO� RSHUDWLRQ�
7KH�/RXPD� FUDQH� XVHV� D� ERRP� VXSSRUWHG� E\� D� GROO\� LQ� DQ� DUUDQJHPHQW
VLPLODU�WR�D�FRQYHQWLRQDO�GROO\�DQG�MLE�DUP��EXW�EHFDXVH�WKH�FDPHUD�DQG
WKH�VSHFLDOL]HG�FRQWUROV�ZHLJK�FRQVLGHUDEO\�OHVV�WKDQ�D�PDQXDOO\�RSHUDWHG
ULJ��WKH�OLJKW�ERRP�DUP�DQG�GROO\�KDYH�DQ�HQRUPRXV�UDQJH�RI�PRWLRQ��7KH
FDPHUD� LV� VXVSHQGHG� XQGHU� WKH� ERRP� DUP� DQG� FDQ� WUDYHO� LQ� VSDFHV� WKDW
ZRXOG�EH�LPSRVVLEOH�ZLWK�DQ\�RWKHU�GHYLFH��DOORZLQJ�FRPSOH[�PRYHV�LQ�
RXW�DQG�DURXQG�WLJKW�VSDFHV��VXFK�DV�FURZGV�RU�VWUHHW�WUDIILF�
7KH� 6N\FDP� LV� D� UHPRWH�FRQWUROOHG� GHYLFH� WKDW� RSHUDWHV� RQ� D� FDEOH

V\VWHP��)RXU�FDEOHV�DUH�VXVSHQGHG�DERYH�WKH�JURXQG�RQ�SRVW�VXSSRUWV��RU

���



IURP�D�FHLOLQJ�LQ�D�VTXDUH�FRQILJXUDWLRQ��7KH�IRXU�FDEOHV�DUH�DQFKRUHG�WR
D� VSHFLDO� FDPHUD� KDUQHVV� WKDW� LV� VXVSHQGHG� EHWZHHQ� WKH� IRXU� DQFKRUHG
FRUQHUV��(DFK�RI� WKH�IRXU�FDEOHV� LV�ZRXQG�DURXQG�D�FRPSXWHU�FRQWUROOHG
GUXP�� %\� FRQWUROOLQJ� WKH� DPRXQW� RI� FDEOH� SDLG�RXW� RU� UHZRXQG� RQ� WKH
GUXPV��WKH�SRVLWLRQ�RI�WKH�FDPHUD�FDQ�EH�FRQWUROOHG�
$� VXEVHTXHQW�� WKRXJK� UHODWHG�� GHYHORSPHQW� LV� WKH� XVH� RI� WKH� W\SH� RI

PRWLRQ�FRQWURO� V\VWHPV� GHYHORSHG� IRU� VSHFLDO� HIIHFWV�ZRUN�� UHVXOWLQJ� LQ
³VPDUW�GROOLHV´�WKDW�FDQ�EH�SURJUDPPHG�RQ�D�FRPSXWHU�WR�PDNH�FRPSOH[
PRYHV� WR� H[DFWLQJ� VSHFLILFDWLRQV�� $V� ZLWK� WKH� UHPRWH�FRQWURO� V\VWHP�
PRWLRQ� FRQWURO� RSHUDWHV� DOO� WKH� IXQFWLRQV� RI� WKH� FDPHUD� QRUPDOO\
FRQWUROOHG� PDQXDOO\²IRFXV�� DSHUWXUH�� YHUWLFDO� DQG� KRUL]RQWDO
GLVSODFHPHQW��SDQ��WLOW�DQG�UROO²DQG�VWRUHV�WKH�FRPPDQGV�LQ�D�FRPSXWHU�
2QFH� LW� LV� FDSWXUHG� LQ� PHPRU\� WKH� PRVW� GLIILFXOW� PRYHPHQW� FDQ� EH
LQILQLWHO\�UHSHDWHG�IRU�PXOWLSOH�H[SRVXUH�RI�WKH�ILOP�IRU�VSHFLDO�HIIHFWV�

9LVXDOL]DWLRQ�IRU�&UDQH�0RYHV
7KHUH�LV�QR�JHWWLQJ�DURXQG�LW��([HFXWLQJ�D�FUDQH�PRYH�HDWV�XS�WLPH�RQ�WKH
VHW��7KHUHIRUH��FDUHIXO�SODQQLQJ�DQG�SUHSDUDWLRQ�LV�YLWDO��%HFDXVH�D�FUDQH
PRYHV�WKURXJK�VSDFH�LQ�WKUHH�GLPHQVLRQV��PRGHOV�DUH�DQ�H[FHOOHQW�ZD\�WR
SODQ�WKH�FRRUGLQDWLRQ�RI�WKH�YDULRXV�SURGXFWLRQ�GHSDUWPHQWV��&RQWUDU\�WR
ZKDW� LV�JHQHUDOO\�EHOLHYHG��PRGHOV�DUH�QRW�QHFHVVDULO\�D�PDMRU�H[SHQVH�
)RU�LQVWDQFH��SKRWRV�RI�WKH�DFWXDO�ORFDWLRQ�FDQ�EH�EORZQ�XS�DV�LQH[SHQVLYH
SKRWRFRSLHV� IRU� D� EDFNGURS�� 3KRWRJUDSKV� RI� EXLOGLQJV� FDQ� EH� FXW� RXW�
SDVWHG�WR�IRDP�FRUH�DQG�SRVLWLRQHG�LQ�VFDOH�LQ�IURQW�RI�WKH�EDFNGURS��7KLV
LV�DV�XVHIXO�IRU�FKRUHRJUDSKLQJ�DFWLRQ�DV�LW�LV�IRU�SODQQLQJ�WKH�PRYHPHQW
RI�WKH�FDPHUD��SDUWLFXODUO\�LI�PDQ\�SHRSOH�DUH�LQYROYHG�LQ�WKH�VKRW�
7KH� PRVW� H[FLWLQJ� QHZ� WRROV� IRU� SODQQLQJ� FUDQH� PRYHV� RU� VHTXHQFH

VKRWV� DUH� WKH� YDULRXV� FRPSXWHU�DLGHG� GHVLJQ� �&$'�� SURJUDPV� XVHG� IRU
YLVXDOL]DWLRQ�� 7KLV� W\SH� RI� VRIWZDUH�� QRZ� DIIRUGDEOH� IRU� SHUVRQDO
FRPSXWHUV��OHWV�WKH�ILOPPDNHU�SUHYLHZ�D�FDPHUD�PRYH�LQ�IXOO�PRWLRQ�IRU

���



DQ\� OHQV�� &RPSOH[� ORFDWLRQV� FDQ� EH� GHVLJQHG� RQ� WKH� FRPSXWHU� ZLWKLQ
VHYHUDO�KRXUV��2QFH�WKH�DUFKLWHFWXUDO�RU� ORFDWLRQ�SODQ�LV�HQWHUHG��FDPHUD
PRYHV�FDQ�EH�DQLPDWHG�LQ�D�IHZ�PLQXWHV�VR�WKDW�VHYHUDO�YHUVLRQV�FDQ�EH
FRPSDUHG� VLGH�E\�VLGH� DQG� VWRUHG� IRU� UHIHUHQFH�� .H\� IUDPHV� IURP� WZR
FRPSXWHU�UHQGHUHG� FUDQH� VKRWV� DUH� VKRZQ� LQ� )LJXUHV� ����� DQG� �����
8QOLNH� WKH� IUDPH� H[FHUSWV� VHHQ� KHUH�� WKH� FRPSXWHU� FDQ� SOD\� EDFN� WKH
DFWXDO�PRYH�LQ�IXOO�PRWLRQ�RQ�WKH�VFUHHQ��7KHVH�H[DPSOHV�ZHUH�FUHDWHG�LQ
9LUWXV� :DON7KURXJK�� ZKLFK� RSHUDWHV� LQ� UHDO� WLPH�� SHUPLWWLQJ� WKH
ILOPPDNHU�WR�PRYH�WKURXJK�WKH�WKUHH�GLPHQVLRQDO�VSDFH�RQVFUHHQ�DV�LI�KH
ZHUH� UHDOO\� RQ� ORFDWLRQ�� $Q\� FDPHUD� PRYH� FDQ� EH� UHFRUGHG� LQ� WKH
SURJUDP� DQG� VDYHG� IRU� FRPSDULVRQ� ZLWK� DQ\� RWKHU� FDPHUD� PRYH�� 7KH
VSHHG��WLPLQJ��IRFDO�OHQJWK�DQG�WKH�GLUHFWLRQ�RI�WKH�PRYH�FDQ�DOO�EH�YDULHG
HDVLO\�DQG�PLQXWH�FRUUHFWLRQV�FDQ�EH�PDGH�DQG�YLHZHG�LQVWDQWO\�

/HDUQLQJ�WKH�0RYHV
%H\RQG�WKH�REYLRXV�DGYDQWDJH�&$'�SURJUDPV�RIIHU�IRU�SODQQLQJ�GLIILFXOW
VKRWV�� WKLV� W\SH� RI� YLVXDOL]DWLRQ� LV� D� WUHPHQGRXV� WRRO� IRU� OHDUQLQJ� WKH
VXEWOHWLHV� RI� FDPHUD�PRYHPHQW��/LNH� DQ\� VNLOO� WKDW� LQYROYHV�PRYHPHQW
DQG� SHUFHSWLRQ�� VXFK� DV� GDQFH� RU� J\PQDVWLFV�� WKH� FRQWURO� RI� FDPHUD
FKRUHRJUDSK\� LPSURYHV�ZLWK�SUDFWLFH��8QIRUWXQDWHO\��ZLWKRXW�D�FUDQH�RU
GROO\� WR�ZRUN�ZLWK� RQ� D� UHJXODU� EDVLV� D� ILOPPDNHU� KDV� OLWWOH� FKDQFH� RI
UHILQLQJ�KLV�NLQHVWKHWLF�SHUFHSWLRQ�DQG�VNLOOV��7KH�QHZ�&$'�SURJUDPV�JR
D� ORQJ�ZD\V� WRZDUGV� VROYLQJ� WKLV� SUREOHP�E\� SURYLGLQJ� D� YHU\� FUHGLEOH
VXEVWLWXWH�IRU�DQ\�W\SH�RI�FDPHUD�PRYH��$W�SUHVHQW��9LUWXV�:DON7KURXJK
RIIHUV�WKH�EHVW�OHDUQLQJ�HQYLURQPHQW�IRU�FDPHUD�PRYHPHQW�VLQFH�\RX�DUH
DEOH� WR� ZDON� RU� IO\� WKURXJK� D� ORFDWLRQ� LQ� UHDO� WLPH� RQFH� LW� KDV� EHHQ
FUHDWHG��7KLV�DOORZV�WKH�ILOPPDNHU� WR�UHSHDW�D�FDPHUD�PRYH�XQWLO� LW�KDV
WKH� SUHFLVH� IUDPLQJ� DQG� EDOOLVWLFV� KH
V� ORRNLQJ� IRU�� (YHU\� PRYH� KDV� D
XQLTXH� IHHO� DQG� D� FUDQH� VKRW� ZLWK� D� VWHHS� DVFHQW� IUDPHV� D� QDUUDWLYH
GLIIHUHQWO\�IURP�D�FUDQH�VKRW�WKDW�PRYHV�ODWHUDOO\�ZKLOH�DVFHQGLQJ��8VLQJ
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&$'� SURJUDPV� DV� D� ZRUNVKRS�� D� ILOPPDNHU� FDQ� DFTXLUH� VNLOOV� WKDW
SUHYLRXVO\�WRRN�\HDUV�WR�OHDUQ�
)LJXUH�������&$'�PRGHO��H[DPSOH�RQH�

���



)LJXUH�������&$'�PRGHO��H[DPSOH�WZR�
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KH�WUDFNLQJ�VKRW�LV�XVHG�WR�IROORZ�D�VXEMHFW�RU�H[SORUH�VSDFH��7KLV�FDQ�EH
D� VLPSOH� VKRW� IUDPLQJ� RQH� VXEMHFW� RU� D� FRPSOH[� VHTXHQFH� VKRW� WKDW
FRQQHFWV�PXOWLSOH�VWRU\�HOHPHQWV�YDU\LQJ�WKH�VWDJLQJ�DQG�FRPSRVLWLRQ�LQ
D� VLQJOH� IORZLQJ�PRYHPHQW�� +RZHYHU�� HYHQ� WKH�PRVW� LQWULFDWH� WUDFNLQJ
VKRWV� FDQ� EH� XQGHUVWRRG� PRUH� HDVLO\� LI� ZH� ORRN� DW� WKH� QDUUDWLYH� DQG
SLFWRULDO�EXLOGLQJ�EORFNV�RQ�ZKLFK�WKH\�DUH�EDVHG�

7KH�&LUFOH�RI�$FWLRQ�DQG�WKH�0RYLQJ�&DPHUD
7KH�FLUFOH�RI�GUDPDWLF�DFWLRQ�LV�DOPRVW�WKH�VDPH�IRU�WKH�PRYLQJ�FDPHUD
DV�LW�LV�IRU�WKH�VWDWLRQDU\�FDPHUD�ZH�ORRNHG�DW�LQ�&KDSWHU�����)RU�LQVWDQFH�
LI�WKHUH�LV�D�EDOOURRP�GDQFH�DQG�WKH�FDPHUD�LV�RQ�WKH�IORRU�VXUURXQGHG�E\
GDQFHUV��LW�LV�LQ�WKH�DFWLRQ��,I�WKH�FDPHUD�GROOLHV�DORQJ�D�EDOFRQ\�WR�FRYHU
WKH� DFWLRQ� RI� WKH� FRXSOHV� GDQFLQJ� VRPH� GLVWDQFH� DZD\�� LW� LV�RXWVLGH� WKH
DFWLRQ�� 7KLV�ZRXOG� DOVR� EH� WKH� FDVH� LI� WKH� FDPHUD�ZHUH� VWDWLRQDU\�� 7KH
GLIIHUHQFH� EHWZHHQ� WKH� VWDWLRQDU\� DQG� WKH� WUDYHOLQJ� FDPHUD� LV� WKDW� WKH
WUDYHOLQJ�FDPHUD�FDQ�PRYH�LQWR�RU�RXW�RI�WKH�DFWLRQ�ZLWKLQ�D�VLQJOH�VKRW�
,Q�VWRU\�WHUPV�WKLV�PHDQV�PRYLQJ�IURP�WKH�JHQHUDO�WR�WKH�VSHFLILF�YLHZ�RI
WKLQJV�RU�YLFH�YHUVD��7KLV�FKDQJH�EHWZHHQ�WKH�LQWHULRU�DQG�WKH�H[WHULRU�RI
WKH� FLUFOH� RI� DFWLRQ� LV� RQH� RI� WKH� PRVW� XVHIXO� IHDWXUHV� RI� WKH� PRYLQJ
FDPHUD��LW�HQDEOHV�WKH�ILOPPDNHU�WR�VWUXFWXUH�VWRU\�HOHPHQWV�YLVXDOO\�

7KH�6XEMHFW�7R�&DPHUD�'LVWDQFH
,Q� DGGLWLRQ� WR� HQWHULQJ� RU� H[LWLQJ� WKH� FLUFOH� RI� DFWLRQ� WKH� FDPHUD� FDQ
WUDYHO� WRZDUGV� RU� DZD\� IURP� D� VXEMHFW� WR� VKDSH� RXU� LGHQWLILFDWLRQ�ZLWK
WKDW�VXEMHFW��0RUHRYHU��D�PRYLQJ�VKRW�GHYHORSV�LQ�WLPH�VR�WKDW�WKH�GHJUHH
RI�HPSKDVLV�LV�YDULDEOH�ZLWKLQ�D�VKRW�
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%\� FRPSDULVRQ�� D� VWDWLRQDU\� FORVH�XS� KDV� RQO\� RQH� JUDSKLF� YDOXH� IRU
WKH�OHQJWK�RI�WKH�VKRW��EXW�D�PRYLQJ�FORVH�XS�VKRW�FDQ�LQFOXGH�D�UDQJH�RI
YDOXHV� IURP� D� ZLGH� FORVH�XS� WR� DQ� H[WUHPH� FORVH�XS�� 'HSHQGLQJ� RQ
ZKHWKHU� WKH� PRYH� LV� WRZDUGV� RU� DZD\� IURP� WKH� VXEMHFW�� WKp� JHQHUDO
LQFUHDVH� RU� GHFUHDVH� LQ� LQWLPDF\� �RU� DQ\� RWKHU� HIIHFW� RI� WKH� IUDPLQJ�
HYROYHV�GXULQJ�WKH�VKRW�

3ODQQLQJ�IRU�WKH�7UDFNLQJ�6KRW
:H�FDQ� LGHQWLI\� WKH� YDULRXV�ZD\V� D� WUDFNLQJ� VKRW� FDQ� EH� SODQQHG� LI�ZH
WKLQN�LQ�WHUPV�RI�ILUVW��WKH�WUDYHOLQJ�FDPHUD
V�UHODWLRQVKLS�WR�WKH�FLUFOH�RI
DFWLRQ� DQG� VHFRQG�� WKH� VXEMHFW�WR�FDPHUD� GLVWDQFH�� 7KHVH� WZR� IDFWRUV
GHWHUPLQH� WKH�W\SH�RI�VSDWLDO�UHODWLRQVKLS�WKDW�H[LVWV�EHWZHHQ�WKH�FDPHUD
DQG�WKH�VXEMHFW�RI�DQ\�VKRW��5HJDUGOHVV�RI�ZKHWKHU�WKH�FDPHUD�LV�LQVLGH�RU
RXWVLGH�WKH�FLUFOH�RI�DFWLRQ��WKH�VXEMHFW�WR�FDPHUD�GLVWDQFH�PD\�LQFUHDVH
RU�GHFUHDVH�RU�UHPDLQ�WKH�VDPH�
$V�GLVFXVVHG� LQ�&KDSWHU����RQH�RI� WKH�ZD\V�D�VFHQH� LQ�D�VFULSW�FDQ�EH

EURNHQ�GRZQ�LQWR�VKRWV�LV�E\�DVNLQJ�ZKDW�LV�WKH�SRLQW�RI�YLHZ�RI�WKH�VFHQH
DQG�ZKDW� LV� WKH� DSSURSULDWH� HPRWLRQDO� GLVWDQFH� EHWZHHQ� WKH� YLHZHU� DQG
WKH�VXEMHFW��2I�FRXUVH��EHIRUH�DQDO\]LQJ�D�VFHQH�\RX�PD\�KDYH�D�PRYLQJ
VKRW�LQ�PLQG�WKDW�FDPH�WR�\RX�ZKLOH�UHDGLQJ�WKH�VFULSW��(YHQ�VR��LW�PLJKW
EH�KHOSIXO�WR�PDNH�D�OLVW�RI�WKH�HOHPHQWV�WKDW�DUH�WR�EH�HPSKDVL]HG�LQ�WKH
VKRW�\RX� LPDJLQH�� ,I�\RX�GUDZ�D�VFKHPDWLF�RI� WKH� WUDFNLQJ�VKRW�\RX�FDQ
ZULWH�WKH�NH\�PRPHQWV�DORQJ�WKH�SDWK�RI�WKH�FDPHUD��7KLV�FRXOG�LQFOXGH
LPSRUWDQW�OLQHV�RI�GLDORJXH�RU�VSHFLILF�FKRUHRJUDSK\�IRU�WKH�DFWRU��:KLOH
WKLV�W\SH�RI�SODQQLQJ�FDQ�EH�XVHG�WR�RUJDQL]H�D�VSHFLILF�VKRW��WKLQNLQJ�LQ
WHUPV�RI�WKH�GUDPDWLF�FLUFOH�RI�DFWLRQ�LV�XVHIXO�ZKHQ�WU\LQJ�WR�ILQG�D�VKRW
WR�UHFRUG�FRPSOH[�DFWLRQ��,Q�WKH�UHPDLQGHU�RI�WKLV�FKDSWHU�ZH�ZLOO�ORRN�DW
WKH�EDVLF�WUDYHOLQJ�FDPHUD�VWUDWHJLHV�WR�KHOS�EXLOG�D�YRFDEXODU\�RI�PRYHV�

7UDFNLQJ�WR�,QWURGXFH�D�6XEMHFW�RU�/RFDWLRQ
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$�WUDFNLQJ�VKRW�FDQ�LQVSHFW�D�ORFDWLRQ�RU�VXEMHFW��UHYHDOLQJ�LW�WR�XV�VORZO\
E\�IRFXVLQJ�RQ�LQGLYLGXDO�GHWDLOV�RI�WKH�RYHUDOO�ORFDWLRQ��7KLV�FDQ�EH�GRQH
IURP� LQVLGH� RU� RXWVLGH� WKH� FLUFOH� RI� DFWLRQ�� ,Q� RQH� YHUVLRQ� WKH� FDPHUD
EHJLQV�LQ�FORVH�XS��SXOOLQJ�EDFN�WR�D�ZLGH�YLHZ�VR�WKDW�ZH�PRYH�IURP�WKH
VSHFLILF� GHWDLO� WR� WKH� JHQHUDO� RXWOLQH�� )RU� H[DPSOH�� WKH� FDPHUD� PRYHV
GRZQ�D�VLGHZDON�RQ�D�GHVHUWHG�VWUHHW�RI�VKRSV��$W�ILUVW�WKH�YLHZ�LV�LQ�&8
VR�WKDW�ZH�VHH�RQO\�SHHOLQJ�SDLQW��EURNHQ�JODVV�DQG�RWKHU�VLJQV�RI�GHFD\�DW
D�EDNH�VKRS��'HWDLOV�RI�WKLV�ILUVW�VWRUH�UHYHDO�WKH�VLJQV�RI�D�IDLOHG�IDPLO\
EXVLQHVV��7KH�FDPHUD�SXOOV�EDFN��WUDFNLQJ�SDVW�GLODSLGDWHG�VWRUHIURQWV�DQG
YDFDQW�EXVLQHVVHV��³&ORVHG´�RU�³2XW�RI�%XVLQHVV´�VLJQV�DUH�LQ�PDQ\�RI�WKH
ZLQGRZV��$�KRPHOHVV� SHUVRQ� VOHHSV� LQ� WKH�GRRU� RI� DQ� HPSW\� VWRUH��7KH
VLJQV�RI�HFRQRPLF�GLVDVWHU�DUH�UHYHDOHG�VORZO\�XQWLO�DQ�HQWLUH�VWUHHW�LV�LQ
YLHZ�� ,Q� WKLV� ZD\�� FDPHUD� PRYHPHQW� UHODWHV� WKH� FLW\ZLGH� HFRQRPLF
GHSUHVVLRQ�WR�WKH�LQGLYLGXDO�OHYHO�E\�ILUVW�VKRZLQJ�XV�WKH�EDNH�VKRS�
2IWHQ� D� WUDFNLQJ� VKRW� IROORZV� D� ODWHUDO� SDWK� DORQJ� VXEMHFWV� GHSOR\HG

RYHU�D� ODUJH�DUHD��VXFK�DV�DW�D�VWDWH�IDLU�RU�FDUV� LQ� WUDIILF²IRU�H[DPSOH�
*RGDUG
V�ORQJ�WUDYHOLQJ�VKRW�SDVW�FDU�DIWHU�FDU�LQ�:HHNHQG��:KLOH�LW�PD\
EH�FRQYHQLHQW�DQG�DSSURSULDWH� WR�PRYH�DORQJ�D� VWUDLJKW�SDWK��D� WUDFNLQJ
VKRW�LV�QRW�UHVWULFWHG�WR�D�VWUDLJKW�OLQH��7KH�FDPHUD�FDQ�DOVR�WXUQ�FRUQHUV�
PRYH� IRUZDUG� DQG� EDFNZDUG�� FRPH� WR� D� KDOW� DQG� EHJLQ� WR�PRYH� DJDLQ�
FKDQJH�VSHHGV��FURVV�LWV�RZQ�SDWK��IUDPH�VXEMHFWV�LQ�FORVH�XS�RU�ZLGH�VKRW
RU� PRYH� WKURXJK� ZLQGRZV� RU� GRRUV� RU� DQ\� RWKHU� YLVXDO� VFKHPH� WKH
ILOPPDNHU�FDQ�FRQFHLYH�DQG�WKH�FUHZ�FDQ�H[HFXWH�

7UDFNLQJ�DW�WKH�6DPH�6SHHG�DV�WKH�6XEMHFW
7KH� PRVW� IDPLOLDU� XVH� RI� WKH� WUDFNLQJ� VKRW� LV� WR� IROORZ� WZR� RU� PRUH
SHRSOH� LQ�FRQYHUVDWLRQ��:KHQ� WKH�VXEMHFW�DQG� WKH�FDPHUD�DUH�PRYLQJ�DW
WKH� VDPH�VSHHG�DQG� WKH�VXEMHFW�WR�FDPHUD�GLVWDQFH�GRHV�QRW�FKDQJH�� WKH
PRYLQJ�VKRW�LV�WKH�FRPSRVLWLRQDO�HTXLYDOHQW�RI�D�VWDWLF�VKRW��7KH�FDPHUD
FDQ� WUDFN� GLUHFWO\� DKHDG� RI� RU� EHKLQG� WKH� VXEMHFWV�� LW� FDQ� WUDFN� RQ� D
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SDUDOOHO�SDWK�LQ�OLQH�ZLWK�WKH�VXEMHFWV�RU�LW�FDQ�SDUDOOHO�WKHLU�SDWK�IURP�D
SRVLWLRQ�VOLJKWO\�DKHDG�RU�VOLJKWO\�EHKLQG�WKHP��%DVLF�WUDFNLQJ�DQJOHV�DUH
VKRZQ� LQ�)LJXUH� ����� 7KH� VXEMHFWV� FDQ� DOVR� EH� IUDPHG� LQ� IXOO� ILJXUH�
PHGLXP�VKRW�RU�FORVH�XS��SODFLQJ�WKH�FDPHUD�LQVLGH�RU�RXWVLGH�WKH�DFWLRQ�
7KLV� VDPH� SDUDOOHO� WUDFNLQJ� VKRW� LV� XVHG� IUHTXHQWO\� WR� UHFRUG
FRQYHUVDWLRQV�LQ�FDUV��RQ�KRUVHEDFN�RU�ERDWV�RU�DQ\�RWKHU�FRQYH\DQFH��7KH
VKRW�LV�DOVR�XVHIXO�LQ�DFWLRQ�VHTXHQFHV�LQ�ZKLFK�FDU�PRXQWHG�FDPHUDV�DUH
RIWHQ�XVHG�WR�PRYH�DORQJVLGH�IDVW�PRYLQJ�VXEMHFWV�

7UDFNLQJ�)DVWHU�RU�6ORZHU�7KDQ�WKH�6XEMHFW
7KLV�LV�UHDOO\�D�YDULDWLRQ�RQ�WKH�SDUDOOHO�WUDFNLQJ�VKRW��7KH�RQO\�GLIIHUHQFH
LV�WKDW�WKH�FDPHUD�LV�PRYLQJ�DW�D�GLIIHUHQW�VSHHG�IURP�WKDW�RI�WKH�VXEMHFW�
,Q� WKLV�ZD\� WKH� VXEMHFW�ZLOO� DSSURDFK� WKH� FDPHUD�DV� LW�PRYHV�RU�EH� OHIW
EHKLQG� ZKHQ� WKH� FDPHUD� PRYHV� IDVWHU� �)LJXUH� ������� 7KLV� JLYHV� WKH
ILOPPDNHU�WKH�DELOLW\�WR�OHW�WKH�VXEMHFW�HQWHU�RU�H[LW�WKH�FLUFOH�RI�DFWLRQ�DV
WKH�FDPHUD�LV�PRYLQJ�

)LJXUH�����
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)LJXUH�����

,I�ZH� XVH� D� WUDFNLQJ� VKRW� WR� VKRZ� WKDW� D� UXQQHU� LV� ORVLQJ� D� UDFH�� WKH
FDPHUD�FDQ�PRYH�VOLJKWO\�IDVWHU�WKDQ�WKH�UXQQHU��SDVVLQJ�KLP�GXULQJ�WKH
FRXUVH�RI�WKH�VKRW��,I�ZH�ZDQW�WR�VKRZ�WKH�UXQQHU�ZLQQLQJ��REYLRXVO\�ZH
ZRXOG�KDYH�WKH�UXQQHU�JRLQJ�IDVWHU�WKDQ�WKH�FDPHUD��,Q�DQ�DFWLRQ�VHTXHQFH
WKLV� LV�D�PRUH�G\QDPLF�VKRW� WKDQ�WKH�FRQYHQWLRQDO�SDUDOOHO� WUDFNLQJ�VKRW
EHFDXVH�LW�GHYHORSV�ZKLOH� LW
V�RQ�WKH�VFUHHQ�DV� WKH�VXEMHFW� WUDYHOV�DFURVV
WKH�IUDPH��7KLV�KROGV�RXU�LQWHUHVW�PRUH�WKDQ�D�VKRW�LQ�ZKLFK�WKH�FDPHUD
DQG�VXEMHFW�PRYH�DW�WKH�VDPH�VSHHG��$OVR��ZKHQ�WKH�FDPHUD�LV�PRYLQJ�DW
D�GLIIHUHQW�VSHHG�IURP�WKDW�RI� WKH�VXEMHFW� WKH�SHUVSHFWLYH� LV�DFFHQWXDWHG
E\� WKUHH�SODQHV�RI�PRWLRQ²EDFNJURXQG��VXEMHFW�DQG�IRUHJURXQG²UDWKHU
WKDQ�WZR�SODQHV�RI�PRWLRQ��ZKLFK�LV�WKH�FDVH�ZKHQ�WKH�FDPHUD�DQG�VXEMHFW
PRYH�DW�WKH�VDPH�VSHHG��8VLQJ�WKUHH�SODQHV�RI�PRWLRQ�LQFUHDVHV�WKH�VHQVH
RI�GHSWK�
1RW�RQO\�FDQ�WKH�VXEMHFW�DQG�FDPHUD�PRYH�DW�GLIIHUHQW�VSHHGV��EXW�WKH\

FDQ� FKDQJH� VSHHGV� ZLWKLQ� D� VKRW�� :KHQ� UHFRUGLQJ� FRQYHUVDWLRQV�� WKH
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FDPHUD� FDQ� NHHS� SDFH� ZLWK� WKH� VXEMHFWV� DQG� WKHQ� VORZ� GRZQ� DV� WKH
VXEMHFWV�PRYH�DKHDG�RI�WKH�FDPHUD��OHDYLQJ�LW�EHKLQG��$QRWKHU�YDULDWLRQ
LV�WR�KDYH�WKH�VXEMHFWV�RYHUWDNH�WKH�PRYLQJ�FDPHUD�DQG�WKHQ�PRYH�DORQJ
DW�WKH�VDPH�VSHHG��6WLOO�DQRWKHU�YHUVLRQ�PLJKW�KDYH�WKH�FDPHUD�DW�UHVW�DV
WKH�FRXSOH�DSSURDFKHV�� WKHQ�EHJLQ�WR�PRYH�DORQJ�ZLWK� WKHP�DW� WKH�VDPH
VSHHG� WKURXJKRXW� WKHLU� FRQYHUVDWLRQ� DQG� KDYH� WKHP� OHDYH� WKH� FDPHUD
EHKLQG� DW� WKH� HQG� RI� WKH� VFHQH�� $OO� WKHVH� YDULDWLRQV� KDYH� WKH� VDPH
SXUSRVH�� WR� FUHDWH� WKH� VHQVH� WKDW� ZH� KDYH� HDYHVGURSSHG� RQ� D� UHDO
FRQYHUVDWLRQ�WKDW�FRQWLQXHV�DIWHU�WKH�VXEMHFWV�PRYH�RQ�

0RYLQJ�7RZDUGV�RU�$ZD\�)URP�D�6XEMHFW
6R�IDU�ZH�KDYH�EHHQ�LQWHUHVWHG�LQ�SDUDOOHO�WUDFNLQJ��7KH�FDPHUD�FDQ�DOVR
PRYH� GLUHFWO\� WRZDUGV� RU� DZD\� IURP� D� VXEMHFW� RU� REMHFW�� LQFUHDVLQJ� RU
GLPLQLVKLQJ�LWV�LPSRUWDQFH�ZLWKLQ�WKH�FRQWH[W�RI�D�VWRU\��7KH�EDVLF�PRYH
LV�LOOXVWUDWHG�LQ�)LJXUH������
$� GROO\� PRYH� WRZDUGV� D� VXEMHFW
V� IDFH� FDQ� EH� XVHG� WR� HPSKDVL]H� D

FKDUDFWHU
V�PRPHQW� RI� UHDOL]DWLRQ��7KLV� IDPLOLDU� FRQYHQWLRQ� LV� RIWHQ� VHW
XS�DV�D�FXW�RQ�WKH�ORRN��)RU�LQVWDQFH��D�ZRPDQ�DUULYHV�DW�D�EDU�DQG�ILQGV
KHU�KXVEDQG�HPEUDFLQJ�DQRWKHU�ZRPDQ��7KHUH�DUH�WKUHH�SRVVLEOH�FDPHUD
PRYHV�� ��� 7KH� FDPHUD� GROOLHV� LQ� WR� D�&8�RI� WKH�ZRPDQ� ORRNLQJ� DW� KHU
KXVEDQG�� ��� WKH� FDPHUD� GROOLHV� WRZDUGV� WKH� KXVEDQG� DQG� ��� ERWK� GROO\
VKRWV�DUH�XVHG�VHTXHQWLDOO\�
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)LJXUH�������7KH�SXVK�LQ�RU�WKH�SXOO�EDFN�

$� GROO\� VKRW� FDQ� DOVR� GHHPSKDVL]H� D� VXEMHFW� E\� SXOOLQJ� EDFN�� 7KLV
WHQGV�WR�LVRODWH�WKH�VXEMHFW�DV�ZHOO��)RU�H[DPSOH��D�ZRPDQ�LV�VWDQGLQJ�RQ
D�UDLOURDG�SODWIRUP�DV�WKH�WUDLQ�SXOOV�DZD\�ZLWK�KHU�RQO\�FKLOG��D�GDXJKWHU�
RQERDUG�� 0RXQWHG� RQ� D� WUDLQ� WKH� FDPHUD� PLJKW� EDFN� DZD\� IURP� WKH
ZRPDQ� RQ� WKH� SODWIRUP�� LQGLFDWLQJ� KHU� VHQVH� RI� ORVV� DV� KHU� GDXJKWHU
GHSDUWV�
3HUKDSV�WKH�PRVW�IDPLOLDU�XVH�RI�WKH�EDFNWUDFNLQJ�VKRW�RU�SXOOEDFN�LV�DV

DQ�LQWURGXFWRU\�VKRW�DW�WKH�EHJLQQLQJ�RI�D�VFHQH��7KLV�IDPLOLDU�WHFKQLTXH
GUDZV�D�UHODWLRQVKLS�EHWZHHQ�WKH�REMHFW�DW�WKH�EHJLQQLQJ�RI�WKH�VKRW�DQG
WKH�ORFDWLRQ�LQ�ZKLFK�LW�LV�VHW��,Q�D�W\SLFDOO\�FRPPHQWDWLYH�XVH�WKH�FDPHUD
PLJKW�SXOO�EDFN�IURP�D�ZRUQ�EXW�H[SHQVLYH�WRSFRDW�WR�UHYHDO�WKDW�LW�LV�RQ�D
FKDLU�LQ�D�VTXDOLG�RQH�URRP�DSDUWPHQW��7KLV�LURQLF�VHWXS�WHOOV�XV�WKDW�WKH
RZQHU�RI� WKH�FRDW�� IRUPHUO\�D�ZHDOWK\�EXVLQHVVPDQ��KDV� ORVW� HYHU\WKLQJ
H[FHSW�WKLV�ODVW�SRVVHVVLRQ�IURP�EHWWHU�GD\V�

9DU\LQJ�WKH�&DPHUD�$QJOH�:LWKLQ�WKH�6KRW
)LJXUH� ����� LOOXVWUDWHV� D� W\SLFDO� WUDFNLQJ� VHWXS� IRU� D� GLDORJXH� VFHQH�� ,Q
WKLV� SDUDOOHO� WUDFNLQJ� DUUDQJHPHQW� WKH� FDPHUD� LV� PRYLQJ� DORQJVLGH� WKH
FRXSOH��7KH�KHLJKW�RI�WKH�FDPHUD�LV�VOLJKWO\�EHORZ�H\H�OHYHO��EXW�EHFDXVH
WKH� FDPHUD� LV� VHYHUDO� IHHW� DZD\�� WKH� DQJOH� RI� YLHZ� LV� LQGLVWLQJXLVKDEOH
IURP� DQ� H\H�OHYHO� VKRW�� DV� VKRZQ� LQ� VWRU\ERDUG� IUDPH�$�� ,I� WKH� VFHQH
EXLOGV�WR�DQ�DQJU\�H[FKDQJH�EHWZHHQ�WKH�SOD\HUV��WKH�GLUHFWRU�PLJKW�ZDQW
WR� FXW� WR� D� ORZHU� DQJOH� IUDPLQJ� IRU� D� PRUH� G\QDPLF� FRPSRVLWLRQ�
1RUPDOO\�WKLV�ZRXOG�PHDQ�FXWWLQJ�WR�D�QHZ�DQJOH��$Q�DOWHUQDWLYH�VROXWLRQ
ZRXOG�EH�WR�PRYH�WKH�DFWRUV�FORVHU�WR�WKH�FDPHUD��IRUFLQJ�LW�WR�WLOW�XS�WR
LQFOXGH�WKH�DFWRUV
�KHDGV�LQ�D�PHGLXP�VKRW��6WRU\ERDUG�IUDPH�%�VKRZV�WKH
UHVXOW� RI�PRYLQJ� WKH� FRXSOH� WR�ZLWKLQ� D� IHZ� IHHW� RI� WKH� OHQV��7KH� VDPH
HIIHFW�LV�SURGXFHG�LI�WKH�FDPHUD�GROOLHV�WR�WKH�FRXSOH�
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)LJXUH� ������ 7R� FRPELQH� ORZ� DQG� KLJK� DQJOHV� LQ� D� VLQJOH� WUDFNLQJ� VKRW�
FKDQJH� WKH� FDPHUD�WR�VXEMHFW� GLVWDQFH�� $V� WKH� VXEMHFWV� JHW� FORVHU� WR� WKH
GROO\�� WKH� FDPHUD� PXVW� EH� WLOWHG� XS� WR� LQFOXGH� WKHP� LQ� WKH� IUDPH�� 7KH
FKDQJH�LQ�DQJOH�LV�VKRZQ�LQ�VWRU\ERDUG�IUDPHV�$�DQG�%�

7UDFNLQJ�$URXQG�D�6XEMHFW
7KH�FDPHUD�FDQ� VXUURXQG� WKH�GUDPDWLF� FLUFOH�RI� DFWLRQ�E\�FRPSOHWLQJ�D
IXOO�FLUFOH�ZLWK�WKH�VXEMHFW�DW�WKH�FHQWHU��DV�VKRZQ�LQ�)LJXUH�������([WUHPH
H[DPSOHV� RI� WKLV� DSSHDU� LQ� VLPLODU� ZD\V� LQ� WZR� ILOPV�� :RRG\�$OOHQ
V
+DQQDK�DQG�+HU�6LVWHUV�DQG�%ULDQ�'H3DOPD
V�7KH�8QWRXFKDEOHV��,Q�ERWK
ILOPV�D�FRPSOHWHO\�FLUFXODU�WUDFN�VXUURXQGV�SHRSOH�VHDWHG�DW�D�WDEOH��(YHQ
ZKHQ� WKH�FDPHUD�PRYHPHQW� LV� VORZ�� WKH�)LJXUH������VKRW� LV�GHVLJQHG� WR
GUDZ� DWWHQWLRQ� DZD\� IURP� WKH� FKDUDFWHUV� DV� LQGLYLGXDOV� VR� WKDW�ZH�ZLOO
HYDOXDWH� WKH� VLWXDWLRQ� DV� D� ZKROH�� ,Q�7KH� 8QWRXFKDEOHV� WKH� FLUFXODU
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WUDFNLQJ� VKRW� V\PEROL]HV� WKDW� WKH� IRXU� FULPH� ILJKWHUV�� LQGLYLGXDOV� IURP
GLYHUVH�EDFNJURXQGV��KDYH�ILQDOO\�EHFRPH�D�WHDP��7KH�FDPHUD�VXUURXQGV
WKHP��XQLI\LQJ�WKHP�LQ�VSDFH�

)LJXUH�����

$OOHQ
V�XVH�RI�D�VLPLODU�FLUFXODU�WUDFNLQJ�VKRW�LV�SDUHQWKHWLFDO��+HUH��WKH
FDPHUD�FLUFOHV� WKH�VLVWHUV�VHDWHG�DW�D� WDEOH�VR�UDSLGO\� WKDW� LW�RYHUSRZHUV
WKHLU� FRQYHUVDWLRQ�� 7KH� VKRW� GLVPLVVHV� WKHLU� REVHUYDWLRQV� DQG� RSLQLRQV�
SXWWLQJ�WKHP�RQ�GLVSOD\�IRU�RXU�LQVSHFWLRQ��7KH�YLHZHU�LV�SXW�LQ�D�VXSHULRU
SRVLWLRQ��NQRZLQJ�WKDW�ZKDW�WKH�VLVWHUV�DUH�VD\LQJ�UHYHDOV�ZKDW�WKH\�GRQ
W
NQRZ�DERXW�WKHPVHOYHV�
6WLOO� DQRWKHU� XVH� RI� WKH� FLUFXODU� WUDFNLQJ� VKRW� LV� VHHQ� LQ� 0DUWLQ

6FRUVHVH
V�7KH�&RORU�RI�0RQH\� �������� WKH�IROORZ�XS�����\HDUV� ODWHU�� WR
5REHUW�5RVVHQ
V�VWXG\�RI�D�SRRO�KXVWOHU�LQ�7KH�+XVWOHU���������,Q�WKLV�FDVH
WKH� FDPHUD� LV� XVHG� WR� FRQYH\� WKH� FKDUDFWHU
V� VWDWH�RI�PLQG��7KH� FDPHUD
FLUFOHV� WKH� FKDUDFWHU�� )DVW� (GGLH�� LQ� &8� IUDPLQJ� DV� KH� HQWHUV� WKH� ILUVW
ZRUOG�FODVV� FRPSHWLWLRQ� VLQFH� KLV� UHWLUHPHQW� ��� \HDUV� EHIRUH�� +H� LV
PRPHQWDULO\�RYHUFRPH�E\�WKH�UXVK�RI�H[FLWHPHQW��DQG�WKH�PRYHPHQW�RI
WKH�FDPHUD�FRQYH\V�(GGLH
V�IHHOLQJV�LQ�D�VLQJOH�PRYH�

&RPELQLQJ�,QWHULRU�DQG�([WHULRU�6SDFHV
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7KH� FKDQJH� IURP� DGMDFHQW� LQWHULRU� DQG� H[WHULRU� ORFDWLRQV� LV� XVXDOO\
KDQGOHG� E\� D� FXW� EHWZHHQ� VKRWV� RI� HDFK� VSDFH�� 7KLV� HOLPLQDWHV� WKH
SUREOHP� RI� PDWFKLQJ� LQWHULRU� DQG� H[WHULRU� OLJKWLQJ�� ZKLFK� FDQ� YDU\
JUHDWO\�� 3KRWRJUDSKHG� VHSDUDWHO\� WKH� WZR� ORFDWLRQV� QHHG�QRW� DFWXDOO\� EH
QHDU�HDFK�RWKHU��VR�D�VWXGLR�LQWHULRU�FDQ�EH�FRPELQHG�ZLWK�D�UHDO�RXWGRRU
ORFDWLRQ�KDOIZD\�DURXQG�WKH�ZRUOG��7KLV�LV�D�GHFLGHG�DGYDQWDJH�IURP�WKH
SURGXFWLRQ� PDQDJHU
V� SRLQW� RI� YLHZ�� EXW� DUWLVWLFDOO\� WKH� VHSDUDWLRQ� RI
H[WHULRUV�DQG�LQWHULRUV�GLPLQLVKHV�VSDWLDO�XQLW\�
7KH�DOWHUQDWLYH�LV�WR�PRYH�WKH�FDPHUD�IURP�LQWHULRU�WR�H[WHULRU�RU�YLFH

YHUVD�LQ�D�FRQWLQXRXV�PRYH��+HUH�DUH�VRPH�RI�WKH�SRVVLELOLWLHV�

(QWHULQJ�DQ�,QWHULRU
7KH� GROO\� LV� VHW� XS� VR� WKDW� WKH� FDPHUD� WUDFNV� LQ� IURQW� RI� WKH� VXEMHFW� DV
VKRZQ�LQ�)LJXUH�������7KH�FDPHUD�LV�VWDWLRQDU\�DV�WKH�VXEMHFW�DSSURDFKHV�
:KHQ� WKH� VXEMHFW� LV�ZLWKLQ�D� IHZ� IHHW�RI� WKH�FDPHUD� WKH�GROO\� LV�SXOOHG
EDFNZDUG�LQWR�WKH�URRP�IROORZHG�E\�WKH�VXEMHFW�
7KH�FDPHUD�FDQ�DOVR�SUHFHGH�WKH�VXEMHFW�IURP�DQ\�DQJOH�RU�SDWK�XVLQJ

FXUYHG� WUDFN� RU� D� WHPSRUDU\� SODWIRUP� RI� ERDUGV� RU� SO\ZRRG�� 7\SLFDO
DQJOHV� RI� HQWU\� DUH� VKRZQ� LQ�)LJXUH������ ,I� WKH�PRYH� LV� VPDOO�� DQRWKHU
YDULDWLRQ�FRXOG�DGG�D�MLE�DUP�WR�WKH�GROO\��7KH�GROO\�ZRXOG�UHPDLQ�LQVLGH
WKH� KRXVH� RQ� WKH� OHYHO� IORRU� RI� WKH� LQWHULRU� VSDFH� DQG� WKH� MLE� DUP� DQG
FDPHUD�ZRXOG� EH� H[WHQGHG� RXW� WKH� GRRU��$V� WKH� VXEMHFW� DSSURDFKHV� WKH
GRRU� WKH� GROO\� LV� SXOOHG� EDFN� XQWLO� WKH� MLE� DUP� LV� LQVLGH� WKH� GRRUZD\
ZDLWLQJ�IRU�WKH�VXEMHFW�WR�IROORZ��2QH�DGYDQWDJH�RI�WKLV�VHWXS�LV�VKRZQ�LQ
)LJXUH�������%HFDXVH� WKHUH�DUH�VWHSV�XS� WR� WKH�IURQW�GRRU��D�GROO\�ZRXOG
KDYH�WR�EH�SODFHG�RQ�D�UDPS�ZLWK�D�JHQWOH�VORSH��$SDUW�IURP�WKH�WLPH�LW
ZRXOG� WDNH� WR� EXLOG� WKH� UDPS�� LW� ZRXOG� EH� D� GLIILFXOW� VKRW� WR� H[HFXWH
VPRRWKO\�� 7KH� MLE� DUP� VROYHV� WKH� SUREOHP� DQG� RIIHUV� FRQVLGHUDEOH
IOH[LELOLW\�LI�WKHUH�LV�D�QHHG�WR�FKDQJH�WKH�VWDJLQJ�
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)LJXUH�����

)LJXUH�����
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)LJXUH�����

(YHQ�ZLWKRXW�WKH�MLE�DUP��WKH�FDPHUD�DQG�GROO\�FDQ�EH�SODFHG�LQGRRUV
DQG� VWLOO� FRQQHFW� H[WHULRU� DQG� LQWHULRU� VSDFH� XVLQJ� D� GROO\�PRYH�� ,I� WKH
FDPHUD�LV�FORVH�WR�WKH�GRRU�IUDPH�LW�FDQ�EH�DLPHG�RXWVLGH�WR�IUDPH�ZKDW
ORRNV� OLNH� DQ� H[WHULRU� VKRW�� VLQFH� WKH� GRRU� IUDPH� LV� QRW� VHHQ�� $V� WKH
VXEMHFW� DSSURDFKHV� WKH� GRRU� IURP�RXWVLGH� WKH� FDPHUD� SXOOV� EDFN� GHHSHU
LQWR�WKH�URRP�XQWLO�WKH�GRRU�IUDPH�DQG�WKH�URRP�DUH�LQFOXGHG�LQ�WKH�VKRW�
$Q� DGGLWLRQDO� DOWHUQDWLYH� LV� WR� XVH� D� ]RRP� OHQV� WR� FRYHU� WKH� VXEMHFW
V
DSSURDFK�� JUDGXDOO\� ZLGHQLQJ� RXW� WR� IUDPH� WKH� VXEMHFW�� (YHQWXDOO\�� WKH
VKRW�ZLOO�LQFOXGH�SDUW�RI�WKH�GRRU�IUDPH�DQG�SDUW�RI�WKH�URRP�

6KRRWLQJ�DQ�,QWHULRU�)URP�WKH�([WHULRU�3RVLWLRQ
,W� LV� DOVR� SRVVLEOH� WR� PRYH� IURP� DQ� H[WHULRU� WR� DQ� LQWHULRU� VSDFH� E\
DOORZLQJ�WKH�VXEMHFW�WR�SDVV�D�PRYLQJ�FDPHUD��DV�VKRZQ�LQ�)LJXUH�������,Q
WKLV�FDVH�WKH�FDPHUD�SDQV�ZLWK�WKH�VXEMHFW�WR�WKH�HGJH�RI�WKH�GRRUZD\�EXW
UHPDLQV� RXWVLGH�� 7KH� VXEMHFW� HQWHUV� WKH� LQWHULRU�� DQG� WKH� FDPHUD
SKRWRJUDSKV� WKH� VFHQH� LQVLGH� ZKLOH� UHPDLQLQJ� RXWVLGH�� :LWK� WKH� ULJKW
FKRLFH�RI� OHQV�DQG�VWDJLQJ�� WKH�UHVXOWV�ZLOO�DSSHDU�DV� WKRXJK� WKH�FDPHUD
KDG�HQWHUHG�WKH�ORFDWLRQ�
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)LJXUH� ������ 6KRRWLQJ� DQ� LQWHULRU� IURP� DQ� H[WHULRU� SRVLWLRQ��7KH� FDPHUD
GROOLHV�DQG�SDQV�ZLWK�WKH�VXEMHFW��EXW�UHPDLQV�RXWVLGH�WR�VKRRW�WKH�LQWHULRU�

6KRRWLQJ�7KURXJK�:LQGRZV�WR�&RPELQH�,QWHULRUV�DQG
([WHULRUV

)LJXUH� ������� 6KRRWLQJ� WKURXJK� ZLQGRZV� WR� FRPELQH� LQWHULRUV� DQG
H[WHULRUV�

,Q� WKLV� ODVW� VHWXS� WKH� WUDYHOLQJ� FDPHUD� LV� SODFHG� LQ� DQ� LQWHULRU� ORFDWLRQ�
7KH� FDPHUD� IUDPHV� D� VXEMHFW� WKURXJK� D� ZLQGRZ� DV� KH� DSSURDFKHV� WKH
KRXVH��)LJXUH���������7KH�FDPHUD� LV�SODFHG�FORVH�HQRXJK� WR� WKH�ZLQGRZ
JODVV�VR�WKDW� WKH�ZLQGRZ�IUDPH�LV�QRW�YLVLEOH�DQG�WKH�YLHZHU� LV�XQDZDUH
WKDW� WKH� FDPHUD� LV� LQVLGH� WKH� URRP��$V� WKH� FDPHUD� SDQV� WR� IROORZ� WKH
VXEMHFW�HQWHULQJ�WKURXJK�D�GRRUZD\��WKH�FDPHUD�TXLFNO\�SDQV�SDVW�WKH�ZDOO
DQG�GRRU�IUDPH��IROORZLQJ�WKH�VXEMHFW�LQWR�WKH�KRXVH��$W�WKLV�PRPHQW�WKH
YLHZHU� UHDOL]HV� WKDW�KH
V�EHHQ�ZDWFKLQJ� WKH� VXEMHFW� IURP� LQVLGH� D� URRP�
:LWK� WKLV� DUUDQJHPHQW�� WUDFN� FDQ� EH� ODLG� LQVLGH� WKH� URRP� VR� WKDW� WKH
PRYLQJ�VKRW�FDQ�FRQWLQXH�LQ�WKH�LQWHULRU�VSDFH�
2EYLRXVO\�WKH�SRVLWLRQLQJ�RI�WKH�FDPHUD�LV�GHSHQGHQW�RQ�WKH�URRP�DQG

WKH� DFWLRQ� RI� WKH� VXEMHFW�� EXW� WKH� SULQFLSOH� LQ� WKH� ODVW� WKUHH� VKRWV� LV� WKH
VDPH��7KH�VHOHFWLYH�YLHZ�RI�WKH�FDPHUD�FDQ�PDNH�LW�VHHP�DV�WKRXJK�WKH

���



FDPHUD�KDV�FURVVHG�IURP�DQ�LQWHULRU�WR�DQ�H[WHULRU��RU�WKH�UHYHUVH��ZKLOH
IROORZLQJ�D�VXEMHFW�

(GLWLQJ�7UDFNLQJ�6KRWV
'LUHFWRUV�DUH�RIWHQ�XQVXUH�RI�WKH�FXWWLQJ�UXOHV�IRU�WUDFNLQJ�VKRWV�DQG�DUH
UHOXFWDQW� WR� XVH� WKHP� LQ�PDQ\� VLWXDWLRQV�� 7KLV� IHDU� RI� SRWHQWLDO� HGLWLQJ
SUREOHPV� LV� XQIRXQGHG�� DQG� DSDUW� IURP� WKH� OLQH� RI� DFWLRQ�� ZKLFK� LV
REVHUYHG�IRU�ERWK�PRYLQJ�DQG�VWDWLF�VKRWV��WUDFNLQJ�VKRWV�GR�QRW�SRVH�DQ\
VSHFLDO� FRQWLQXLW\� SUREOHPV� H[FHSW� IRU� WKH� GLIILFXOW\� RI� H[HFXWLQJ
SURORQJHG�DFWLRQ��$V�PHQWLRQHG�LQ�WKH�FKDSWHU�RQ�HGLWLQJ��D�WUDFNLQJ�VKRW
FDQ� EH� WLPHFRQVXPLQJ� DQG� WKH� GLUHFWRU� PD\� EH� SXW� LQ� WKH� SRVLWLRQ� RI
KDYLQJ�WR�JDPEOH�WKH�VXFFHVV�RI�D�VFHQH�RQ�D�VLQJOH�� ORQJ��PRYLQJ�VKRW�
7LPH�FRQVWUDLQWV�PD\�IRUFH�FRYHUDJH�DQG�EDFNXS�IRRWDJH�WR�EH�VDFULILFHG�
DQG�WKLV�DFFRXQWV�IRU�WKH�JHQHUDO�EHOLHI�WKDW�WUDFNLQJ�VKRWV�DUH�GLIILFXOW�WR
FXW��1DWXUDOO\��LI�D�WUDFNLQJ�VKRW�LV�WKH�RQO\�YHUVLRQ�RI�D�SDUWLFXODU�DFWLRQ
LQ� D� VFHQH�� WKHUH� ZLOO� EH� QR� ZD\� RI� DOWHULQJ� WKH� IRRWDJH� H[FHSW� E\
UHPRYLQJ�WKH�VKRW²DORQJ�ZLWK�WKH�DFWLRQ�LW�FRQWDLQV�
7KLV�EULQJV�XV�WR�WKH�RQH�OHJLWLPDWH�FXWWLQJ�SUREOHP�WKDW�WUDFNLQJ�VKRWV

SRVH��$� VWDWLF� VKRW� FDQQRW� EH� LQVHUWHG� HDVLO\� LQWR� D� WUDFNLQJ� VKRW� RI� WKH
VDPH�DFWLRQ��7KLV�VLQJOH�FDVH�KDV�OHG�WR�WKH�H[DJJHUDWHG�YLHZ�WKDW�PRYLQJ
DQG�VWDWLF�VKRWV�FDQ�EH�GLIILFXOW�WR�MRLQ�VPRRWKO\��7KH�EHOLHI�SHUVLVWV�WKDW
WKHUH�LV�VRPH�HQFRPSDVVLQJ�UXOH��VHUYLQJ�WKH�VDPH�IXQFWLRQ�DV�WKH�OLQH�RI
DFWLRQ�� WKDW�GHWHUPLQHV� WKH�GRV�DQG�GRQ
WV�RI� FRQWLQXLW\� IRU� WKH� WUDFNLQJ
VKRW��1R�VXFK�UXOH�H[LVWV�
$SDUW� IURP� LQWHUUXSWLQJ� D�PRYLQJ� VKRW�ZLWK� D� EULHI� VWDWLF� VKRW� RI� WKH

VDPH� DFWLRQ�� WKHUH� DUH� QR� VSHFLDO� HGLWLQJ� UXOHV� IRU� WUDYHOLQJ� VKRWV� WKDW
GRQ
W� DSSO\� HTXDOO\� WR� VWDWLF� VKRWV�� 6WDWLF� VKRWV� FDQ� EH� HDVLO\� MRLQHG� WR
WUDYHOLQJ�VKRWV��DQG�WUDYHOLQJ�VKRWV�FDQ�EH�MRLQHG�WR�RWKHU�WUDYHOLQJ�VKRWV�
RU� MRLQHG� LQ� DQ� H[WHQGHG� VHULHV� RI� WUDYHOLQJ� VKRWV�� ,Q� IDFW�� LQ� FHUWDLQ
VLWXDWLRQV� D� VHULHV� RI� WUDYHOLQJ� VKRWV� EOHQGV� PRWLRQ� PRUH� VXFFHVVIXOO\
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WKDQ� D� VLPLODU� VHULHV� RI� VWDWLF� VKRWV�� )RU� LQVWDQFH�� D� VHULHV� RI� VKRUW
WUDFNLQJ� VKRWV� PRYLQJ� SDVW� URZV� RI� VROGLHUV� LQ� IRUPDWLRQ� FDQ� EH� FXW
WRJHWKHU�VR�WKDW�HDFK�VKRW�OHDGV�WR�WKH�QH[W��$�VLPLODU�VHULHV�RI�VWDWLF�VKRWV
ZRXOG�DSSHDU�WR�EH�RYHUFXW�
$�WUDYHOLQJ�VKRW�WHQGV�WR�SUHSDUH�WKH�YLHZHU�IRU�JUDSKLF�FRPSOH[LW\�DQG

FKDQJH� LQ� WKH� IROORZLQJ� VKRW� LQ� D� VHTXHQFH�� ,Q� PDQ\� VLWXDWLRQV� WKH
WUDYHOLQJ� VKRW� FDQ� VPRRWK� JUDSKLF� WUDQVLWLRQV� VLPLODU� WR� WKH�ZD\� WKDW� D
GLVVROYH�VPRRWKHV�WHPSRUDO�WUDQVLWLRQV��)RU�LQVWDQFH��D�JUDSKLF�MXPS�FXW
�RQH� LQ�ZKLFK� WKH� FDPHUD� LV�PRYHG� OHVV� WKDQ� ��� GHJUHHV�� EXW� LQ�ZKLFK
WLPH�LV�FRQWLQXRXV��LV�OHVV�KDUVK�ZKHQ�PDGH�EHWZHHQ�WUDYHOLQJ�VKRWV�
:KLOH�WKH�WUDYHOLQJ�FDPHUD�FDQ�VHW�XS�D�FKDQJH�LQ�DQJOH�RU�PRYHPHQW

LQ� WKH�IROORZLQJ�VKRW��FRQWLQXLW\� LV�VWLOO�GHSHQGHQW�RQ� WKH�VDPH� W\SHV�RI
FRPSRVLWLRQDO�DQG�HGLWLQJ�VWUDWHJLHV�WKDW�SURPRWH�VPRRWK�VKRW�IORZ�LQ�D
VHULHV�RI�VWDWLF�VKRWV�

7UDYHOLQJ�6KRWV�DQG�&DPHUD�$QJOHV
7KH� WUDYHOLQJ� FDPHUD� LQFUHDVHV� WKH� HIIHFW� RI� DOO� RWKHU� SHUVSHFWLYH� FXHV
WKDW�KHOS�XV�MXGJH�GLVWDQFH��6LQFH�ZH�LGHQWLI\�FDPHUD�DQJOHV�E\�WKH�ZD\
LQ� ZKLFK� WKH\� UHQGHU� SHUVSHFWLYH�� LW� VWDQGV� WR� UHDVRQ� WKDW� WKH� WUDYHOLQJ
FDPHUD�ZLOO�LQWHQVLI\�RXU�SHUFHSWLRQ�RI�VSDFH�IRU�DQ\�DQJOH��,Q�WKH�FKDSWHU
RQ�FDPHUD�DQJOHV�LW�ZDV�HVWDEOLVKHG�WKDW�WKUHH�SRLQW�SHUVSHFWLYH�SURYLGHG
WKH�JUHDWHVW�DPRXQW�RI�LQIRUPDWLRQ�DERXW�WKH�VSDWLDO�UHODWLRQV�IRU�DQ\�RI
WKH�SRVVLEOH�YLHZV�RI�DQ�REMHFW�LQ�VSDFH��6LPLODUO\��WKH�WUDYHOLQJ�FDPHUD
FDQ�PRYH� WKURXJK� RQH�� WZR� RU� WKUHH� SODQHV� RI� PRYHPHQW�� 7R� PRYH� LQ
WKUHH�SODQHV�VLPXOWDQHRXVO\�WKH�FDPHUD�PXVW�PRYH�IRUZDUG�RU�EDFNZDUG
ZKLOH�PRYLQJ�YHUWLFDOO\�DQG�KRUL]RQWDOO\��,I�WKH�FDPHUD�LV�SHUIRUPLQJ�WKLV
W\SH�RI�PRYHPHQW�ZKLOH�IUDPLQJ�DQ�REMHFW�LQ�WKUHH�SRLQW�SHUVSHFWLYH��WKH
PD[LPXP�GHJUHH�RI�GHSWK�ZLOO�EH�DFKLHYHG�IRU�DQ\�JLYHQ�VFHQH��7KH�XVH
RI� DQ\� IRUHJURXQG� HOHPHQWV� RU� RWKHU� SLFWRULDO� RU� FRPSRVLWLRQDO� GHYLFHV
WKDW�KHOS�WKH�YLHZHU�XQGHUVWDQG�VSDWLDO�UHODWLRQVKLSV�ZLOO�IXUWKHU�LQFUHDVH
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WKH�VHQVH�RI�GHSWK�

9LHZHU�3ODFHPHQW�DQG�WKH�0RYLQJ�&DPHUD
3ODFHPHQW��DV�GHVFULEHG�LQ�&KDSWHU�����LV�WKH�PRYHPHQW�RI�WKH�YLHZHU�WR
GLIIHUHQW�YLHZLQJ�SRVLWLRQV� LQ�D�VFHQH� WKURXJK�FKDQJHV� LQ�FDPHUD�DQJOH�
7KLV� ZDV� FRPSDUHG� WR� FKRUHRJUDSK\�� EHFDXVH� WKH� YLHZHU� H[SHULHQFHV� D
ZKROH� UDQJH� RI� NLQHWLF� DQG� SK\VLFDO� HIIHFWV� DV� FDUHIXOO\� DUUDQJHG� DV� D
GDQFH�SHUIRUPDQFH��6KRW�IORZ�FKRUHRJUDSK\�LV�SUHVHQW�LQ�DQ\�VHTXHQFH�RI
VKRWV��EXW�LW�LV�PRVW�SDOSDEOH�ZKHQ�WKH�FDPHUD�LV�LQ�PRWLRQ�
$�PRYLQJ�VKRW�PD\�SDVV�WKURXJK�VHYHUDO�DQJOHV�RI�YLHZ�RU�SUHVHQW�RQO\

RQH�DQJOH�RI�YLHZ�GXULQJ�WKH�OHQJWK�RI�D�VKRW��:KHQ�IROORZLQJ�D�VXEMHFW�DW
D�IL[HG�GLVWDQFH�WKH�DQJOH�RI�WKH�VKRW�GRHV�QRW�FKDQJH��%XW�LI�WKH�FDPHUD
DSSURDFKHV� RU� UHWUHDWV� IURP� WKH� VXEMHFW� WKH� DQJOH� RI� YLHZ�PD\� FKDQJH�
'LUHFWRUV� LQWHUHVWHG� LQ� H[SORLWLQJ� WKH� ³SXOO´� RI� WKLV� W\SH� RI� SHUVSHFWLYH
VKLIW�ZLOO� OHDUQ� WR� VWDJH�DFWLRQ� WR� IRUFH� WKH�FDPHUD� WR�PRYH�DORQJ�PRUH
WKDQ�RQH�D[LV�RU�PRYH�DURXQG�REMHFWV�WR�LQFOXGH�D�UDQJH�RI�YLHZV�
:H� FDQ� UHSUHVHQW� WKH� SHUVSHFWLYH� VKLIWV� RI� FDPHUD� PRYHPHQW� LQ

GUDZLQJV� ,� FDOO� ³SHUVSHFWLYH� WXQQHOV�´�7KLV� W\SH�RI�GLDJUDP� LV� UHDOO\� DQ
H[WHQVLRQ� RI� WKH� ³4XDWUDFFHQWR� &XEH�´� WKH� WHUP� XVHG� WR� GHVFULEH� WKH
FRQFHSWLRQ�RI�WKH�SLFWXUH�VSDFH�LQ�D�SDLQWLQJ�RU�GUDZLQJ�WKDW�EHJDQ�ZLWK
WKH�GHYHORSPHQW�RI�OLQHDU�SHUVSHFWLYH�LQ�WKH�5HQDLVVDQFH�
7ZR�ZHOO�NQRZQ�WUDYHOLQJ�VKRWV�DUH�LOOXVWUDWHG�LQ�)LJXUH�������)LUVW�LV

WKH� ORQJ� GHVFHQGLQJ� FUDQH� VKRW� LQ� $OIUHG� +LWFKFRFN
V�1RWRULRXV�� 7KH
FDPHUD� GHVFHQGV� WZR� VWRULHV� WR� HQG� LQ� &8� RQ� D� VHW� RI� NH\V� LQ� ,QJULG
%HUJPDQ
V�KDQG��$�PRUH�FRPSOH[�PRYH�LV�VKRZQ�LQ�WKH�ORQJ�FUDQH�PRYH
LQWR� WKH� (O� 5DQFKR�FDEDUHW� LQ�&LWL]HQ�.DQH�� 7KH� DFWXDO� VKRW� ZDV� GRQH
XVLQJ� D� PLQLDWXUH� IRU� WKH� H[WHULRU� DQG� D� IXOO�VFDOH� VHW� IRU� WKH� LQWHULRU
FRPSOHWLRQ� RI� WKH� PRYH�� EXW� WKH� H[WHQGHG� SHUVSHFWLYH� FXEH� RU� WXQQHO
ZRXOG�EH�WKH�VDPH�LQ�DQ\�FDVH�
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)LJXUH��������7KH�ORQJ�FUDQH�VKRW�IURP�1RWRULRXV�
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7KH�FUDQH�VKRW�WKDW�SDVVHV�WKURXJK�WKH�VN\OLJKW�LQ�&LWL]HQ�.DQH�

���



1
���75$&.,1*�6+27�&+25(2*5$3+<

RZ� WKDW� WKH� EDVLF� W\SHV� RI� PRYLQJ� FDPHUD� VKRWV� KDYH� EHHQ
GHVFULEHG�� ZH� FDQ� ORRN� DW� KRZ� DFWRUV� VWDJHG� LQ� GHSWK� DQG
PXOWLSOH�FHQWHUV�RI�LQWHUHVW�FDQ�EH�FRPELQHG�XVLQJ�WKH�WUDYHOLQJ
FDPHUD��7KH�YDULDWLRQV�SRVVLEOH�ZLWK�D� VLPSOH� WUDFN� VHWXS�FDQ
UDQJH� IURP� D� VW\OLVK� PRYH� DORQJVLGH� WZR� SOD\HUV� LQ
FRQYHUVDWLRQ�WR�WKH�PXOWLFKDUDFWHU�VHTXHQFH�VKRW�WKDW�FRQQHFWV

VHYHUDO�VWRU\�HOHPHQWV�DQG�ORFDWLRQV�

0RYLQJ�&DPHUD�DQG�0RELOH�6WDJLQJ
7KHUH� DUH� WZR� VWDJLQJ� RSWLRQV� DYDLODEOH�ZLWK� WKH�PRYLQJ� FDPHUD�� )LUVW�
\RX�FDQ�PRYH�WKH�FDPHUD�DURXQG�D�IL[HG�VXEMHFW��DV�GHPRQVWUDWHG�LQ�WKH
SUHYLRXV� FKDSWHU�� RU� VHFRQG�� \RX� FDQ�PRYH� WKH� VXEMHFW� DQG� WKH� FDPHUD
VLPXOWDQHRXVO\�
,Q� WKH� VDPH�ZD\� WKDW� WKHUH� DUH� EDVLF� VWDJLQJ� SDWWHUQV� IRU� GLDORJXH� LQ

VWDWLF� VKRWV�� WKHUH�DUH�DOVR�EDVLF�FDPHUD�PRYHV� IRU� VWDJHG�DFWLRQ��7KHVH
PRYHV� DUH� JRYHUQHG� E\� WZR� SUDFWLFDO� FRQVLGHUDWLRQV�� ��� WKH� FDPHUD
V
UDQJH�RI�PRWLRQ�ZKHQ�PRYLQJ�RQ�GROO\� WUDFN�RU�RWKHU�HTXLSPHQW�DQG���
WKH�IDFW�WKDW�LW�LV�HDVLHU�WR�PRYH�WKH�DFWRUV�WKDQ�WR�PRYH�WKH�FDPHUD�
7KH� EDVLF� FDPHUD�PRYHV� RXWOLQHG� LQ� WKLV� FKDSWHU� UHSUHVHQW� D� IOH[LEOH

V\VWHP� WKDW�ZLOO�JLYH�\RX�DQ�XQGHUVWDQGLQJ�RI�KRZ� WKH�FKRUHRJUDSK\�RI
FDPHUD�DQG�DFWRUV�FDQ�EH�LQWHJUDWHG��7KH�XOWLPDWH�JRDO�RI�WKLV�V\VWHP�LV
WR� HQFRXUDJH� DQG� IDFLOLWDWH� D� YDULHG� XVH� RI� VSDFH�� FDPHUD� DQJOH� DQG
FRPSRVLWLRQ��WKHUHE\�VWUHWFKLQJ�WKH�OLPLWV�RI�WKH�IUDPH�
7KHUH�DUH�WZR�SDUWV�WR�RXU�VWDJLQJ�V\VWHP�IRU�WKH�WUDYHOLQJ�FDPHUD�

7UDFNLQJ� &KRUHRJUDSK\�� 7KLV� UHIHUV� WR� WKH� SDWK� IROORZHG� E\� D
PRYLQJ�VXEMHFW�UHODWLYH�WR�WKH�SDWK�RI�WKH�PRYLQJ�FDPHUD�
3DWWHUQV�DQG�3RVLWLRQV��7KLV�LV�WKH�VDPH�VWDJLQJ�V\VWHP�IRU�DFWRUV�ZH
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XVHG�IRU�VWDWLF�VKRWV�LQ�&KDSWHUV������DQG����

7KH�EDVLF� LGHD� LQ�RXU� VWDJLQJ� V\VWHP�IRU� WKH�PRYLQJ�FDPHUD� LV� WKDW�DQ\
QXPEHU� RI� LQGLYLGXDO� VKRWV� FDQ� EH� FRQQHFWHG� WR� IRUP� D� VLQJOH�
XQLQWHUUXSWHG�VKRW��7KLV�DSSURDFK�DQDO\]HV�D�PRYLQJ�VKRW�DV�UHSUHVHQWHG
LQ� D� VWRU\ERDUG�� (DFK� IUDPH� LQ� D� VWRU\ERDUG� UHSUHVHQWV� D� VWDWLF� VWDJLQJ
SDWWHUQ�WKDW�FDQ�EH�FRQQHFWHG�WR�RWKHU�IUDPHV�WR�IRUP�D�VLQJOH�VKRW�XVLQJ
WKH�PRYLQJ�FDPHUD�DQG�PRELOH�VWDJLQJ�
:H�FDQ�EHJLQ�E\� ORRNLQJ�DW� WKH�VLPSOHVW�XVH�RI�D�VWUDLJKW� WUDFN�GROO\

PRYH�

7UDFNLQJ�&KRUHRJUDSK\�2QH
,Q�)LJXUH������ZH� VHH� WKUHH� VHSDUDWH�YHUVLRQV�RI� WKH�EDVLF� WUDFNLQJ� VKRW
SUHVHQWHG�VLGH�E\�VLGH��%HORZ�HDFK�GROO\�LV�WKH�IUDPH�DV�WKH�FDPHUD�YLHZV
WKH� VXEMHFW�� ,Q� HDFK� RI� WKH� WKUHH� FDPHUD� PRYHV�� WKH� VXEMHFW�WR�FDPHUD
GLVWDQFH�UHPDLQV�WKH�VDPH�DQG�UHSUHVHQWV�D�EDVLF�XQLW�RU�EXLOGLQJ�EORFN�
7KLV� W\SH� RI� VWDJLQJ� LV� XVHG� DOO� WKH� WLPH� LQ� GLDORJXH� VHTXHQFHV�� WKRXJK
DOPRVW�DOZD\V�DV�D�PHGLXP�VKRW�RU�IXOO�VKRW��,Q�LWV�VLPSOHVW�IRUP�WKH�VKRW
RSHQV�ZLWK�WKH�FDPHUD�DQG�VXEMHFW�LQ�PRWLRQ�DQG�HQGV�ZLWKRXW�DQ\�FKDQJH
LQ� WKH� VXEMHFW�WR�FDPHUD�GLVWDQFH�� ,Q� WKLV� VHQVH� WKH� VXEMHFW� LV� VHHQ�YHU\
PXFK� DV� KH� ZRXOG� EH� LQ� D� VWDWLF� VKRW� ZLWK� RQO\� D� VPDOO� DPRXQW� RI
EDFNJURXQG�PRYHPHQW�YLVLEOH�
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)LJXUH�����

,W
V�SRVVLEOH�WR�FXW�EHWZHHQ�DQ\�RI�WKHVH�PRYLQJ�VKRWV�WR�YDU\�WKH�VKRW
VL]H��EXW� D�PRUH� IOXLG�ZD\� WR�FKDQJH� WKH� IUDPLQJ� LV� WR�KDYH� WKH� VXEMHFW
PRYH�FORVHU�WR�RU�IDUWKHU�DZD\�IURP�WKH�FDPHUD�GXULQJ�WKH�FRXUVH�RI�WKH
VKRW��7KLV�LV�XVXDOO\�GRQH�DW�WKH�EHJLQQLQJ�RU�WKH�HQG�RI�WKH�VKRW��,Q�WKH
DHULDO�YLHZ�RI�VWUDLJKW�WUDFN�VKRZQ�LQ�)LJXUH�������WKH�JUD\�DUHDV�DW�HLWKHU
HQG�RI�WKH�WUDFN�UHSUHVHQW�WKH�SRVVLEOH�DUHDV�RI�DSSURDFK�RU�GHSDUWXUH�IRU
DQ\� VXEMHFW� WKDW� PRYHV� SDUDOOHO� WR� WKH� WUDFN�� 7KH� ILOPPDNHU� VKRXOG
FRQVLGHU� WKH� ZLGH� UDQJH� RI� RSWLRQV� WKH� JUD\� DUHDV� SURYLGH�� VLQFH� WKH
DSSURDFK�FDQ�EH�XVHG�WR�LQFOXGH�DQ\�DUHD�LQ�WKH�ORFDWLRQ�WKDW�LV�RI�LQWHUHVW�
'HSHQGLQJ�RQ�WKH�DQJOH�RI�DSSURDFK�RU�GHSDUWXUH��WKH�FDPHUD�PXVW�SDQ�WR
IROORZ�WKH�VXEMHFW��7KLV�EHFRPHV�DQ�RSSRUWXQLW\�WR�LQFOXGH�D�JUHDW�GHDO�RI
WKH�DFWLRQ�LQ�WKH�YLFLQLW\�RI�WKH�FDPHUD�HYHQ�EHIRUH�LW�EHJLQV�WR�PRYH�

���



)LJXUH�����

7KH�ORQJ�WUDFN�EHWZHHQ�WKH�FLUFOHV�FRXOG�EH�XVHG�WR�UHFRUG�WKH�VXEMHFW
LQ� DQ\� RI� WKH� IUDPLQJV� VKRZQ� LQ�)LJXUH� ������ RQO\� WKH� VXEMHFW� ZRXOG
DSSURDFK�WKH�FDPHUD�IURP�D�GLVWDQFH�LQ�WKH�EHJLQQLQJ�RI�WKH�VKRW�DQG�H[LW
LQWR�WKH�GLVWDQFH�WRZDUGV�WKH�HQG�RI�WKH�VKRW�
:LWK� WKLV� W\SH� RI� VWDJLQJ� WKH� FDPHUD� PD\� EH� PRWLRQOHVV� DW� WKH

EHJLQQLQJ�RI�WKH�VKRW�ZKLOH�WKH�VXEMHFW�DSSURDFKHV�DQG�WKHQ�VORZO\�EHJLQ
WR�PRYH�DV�WKH�GHVLUHG�IUDPLQJ�LV�REWDLQHG��7KLV�IUDPLQJ�LV�KHOG�IRU�PRVW
RI� WKH� VKRW�� $V� WKH� WUDFNLQJ� PRYH� QHDUV� FRPSOHWLRQ�� WKH� SURFHGXUH� LV
UHYHUVHG�DQG�WKH�FDPHUD�VORZV�GRZQ��SRVVLEO\�WR�D�FRPSOHWH�VWRS��DV�WKH
VXEMHFW� PRYHV� DZD\� IURP� WKH� FDPHUD� WKURXJK� WKH� GHSDUWXUH� DUHD�� 7KH
DSSURDFK�PD\�VWDUW�YHU\�IDU�DZD\�IURP�WKH�FDPHUD�VR�WKDW�WKH�VXEMHFW�LV
ILUVW�VHHQ�LQ�D�URRP\�IXOO�VKRW�DQG�PD\�GHSDUW�IUDPHG�LQ�WKH�VDPH�ZD\�

7UDFNLQJ�&KRUHRJUDSK\�7ZR
)LJXUH������LV�D�YDULDWLRQ�LQ�ZKLFK�WKH�DUHD�RI�DSSURDFK�LV�QRW�PHUHO\�DQ
LQWURGXFWLRQ��EXW�SDUW�RI�WKH�PDLQ�GUDPDWLF�DFWLRQ�RI�WKH�VKRW��,Q�WKLV�FDVH
WKH�DSSURDFK�LV�GLUHFWO\�WRZDUGV�WKH�FDPHUD��,I�WKLV�ZHUH�D�GLDORJXH�VFHQH�
WKH�VXEMHFWV�ZRXOG�EH�VSHDNLQJ�GXULQJ�WKHLU�DSSURDFK�WR�WKH�WUDFN�EHIRUH
WKH�FDPHUD�EHJDQ�WR�PRYH��,W�KDV�EHFRPH�D�IDPLOLDU�FRQYHQWLRQ�WR�DOORZ
WKH�DXGLHQFH�WR�KHDU�WKH�VXEMHFWV
�FRQYHUVDWLRQ�FOHDUO\�HYHQ�ZKHQ�WKH\�DUH
YHU\�IDU�IURP�WKH�FDPHUD�
$V�\RX� FDQ� VHH�� WKLV� FKRUHRJUDSK\� FRPELQHV� WZR� VWRU\ERDUG�EXLOGLQJ

���



EORFNV²D� IXOO� IURQW� VKRW� DQG� D� SURILOH� PHGLXP� VKRW�� 7KH� LOOXVWUDWLRQ
VKRZV� WKH� VXEMHFWV�ZDONLQJ� VLGH� E\� VLGH� WKURXJKRXW� WKH� WUDFNLQJ�PRYH�
EXW�RI�FRXUVH�WKH�GLUHFWRU�LV�IUHH�WR�SODFH�WKH�DFWRUV�LQ�DQ\�RI�WKH�VWDJLQJ
SDWWHUQV�DQG�SRVLWLRQV�RXWOLQHG�LQ�&KDSWHU���

)LJXUH�����

7UDFNLQJ�&KRUHRJUDSK\�7KUHH
)LJXUH������GHPRQVWUDWHV�KRZ�WKUHH�VKRWV�FDQ�EH�FRPELQHG��D�IXOO�ILJXUH
SURILOH�� D� IXOO� IURQW� VKRW� DQG� D�PHGLXP� SURILOH� VKRW�� 7R� FRPELQH� WKHVH
YLHZV�WKH�FDPHUD�PRYHV�DW�WKH�EHJLQQLQJ�RI�WKH�VKRW�DW�WKH�VDPH�SDFH�DV
WKH�VXEMHFWV��FRPLQJ�WR�UHVW�DV�WKH�VXEMHFWV�WXUQ�WR�DSSURDFK�WKH�FDPHUD�
:KHQ� WKH� VXEMHFWV� WXUQ� D� VHFRQG� WLPH� WR�ZDON� SDUDOOHO� WR� WKH� WUDFN� WKH
FDPHUD�EHJLQV�WR�PRYH�DJDLQ��2WKHU�YDULDWLRQV�PLJKW�LQFOXGH�VWDJLQJ�WKH
DFWLRQ� VR� WKDW� LW� WDNHV�SODFH�DW�GLIIHUHQW�KHLJKWV��)RU� H[DPSOH�� WKH� WUDFN
PLJKW�EH�ODLG�RQ�D�GRFN�DORQJVLGH�D�FUXLVH�VKLS��7KH�ILUVW�SRUWLRQ�RI� WKH
FDPHUD�PRYH�ZRXOG�IROORZ�D�VXEMHFW�RQ�ERDUG�WKH�VKLS�DV�KH�ZDONV�DORQJ

���



WKH�UDLOLQJ����IW��DERYH�WKH�FDPHUD��ZKLFK�LV�PRYLQJ�SDUDOOHO�WR�WKH�WUDFN�
$V�VKRZQ�LQ�)LJXUH�������WKH�SOD\HU�FRXOG�WKHQ�DSSURDFK�WKH�FDPHUD�ZKHQ
H[LWLQJ�WKH�ERDUGLQJ�UDPS�DQG�FRPSOHWH�WKH�WKLUG�OHJ�RI�WKH�WUDFNLQJ�VKRW
RQ�WKH�GRFN�ZDONLQJ�DORQJVLGH�WKH�FDPHUD�

)LJXUH�����

���



)LJXUH�������7KH�WUDFNLQJ�PRYH�FRYHUV�D�VXEMHFW�DW�GLIIHUHQW�KHLJKWV�

7UDFNLQJ�&KRUHRJUDSK\�)RXU
)LJXUH� ����� LV� DOPRVW� WKH� VDPH� DV� WKH� SUHYLRXV� 6� EHQG� VHWXS��ZLWK� RQH
LPSRUWDQW� GLIIHUHQFH��7KH� SOD\HUV� FURVV� WKH� WUDFN��$JDLQ�� D� ORQJ� RU� IXOO
VKRW� LV� FRPELQHG�ZLWK� D� IXOO� IURQW� VKRW� DQG� D�PHGLXP� VKRW�� EXW�ZLWK� D
FKDQJH�LQ�GLUHFWLRQ�DV�VKRZQ�LQ�IUDPH�&�RI�WKH�VWRU\ERDUG��,I�WKLV�FKDQJH
LQ� GLUHFWLRQ� ORRNV� GLVFRQFHUWLQJ�� LW� LV� SHUIHFWO\� XQGHUVWDQGDEOH� LQ� WKH
DFWXDO�VKRW��VLQFH�WKH�FKDQJH�RI�GLUHFWLRQ�LV�JUDGXDO��7KH�SLYRW�SRLQW�IRU
WKH�FDPHUD�FDQ�EH�RQ�HLWKHU�VLGH�RI�WKH�SOD\HUV
�SDWK�ZKHQ�WKH\�FURVV�WKH
WUDFN�� 5HILQHPHQWV� RI� WKLV� W\SH� DUH� GHWHUPLQHG� E\� WKH� ORFDWLRQ� DQG� WKH
VSHFLILF�QHHGV�RI�WKH�VFHQH�
&URVVLQJ� WKH� WUDFN� ZLOO� ZRUN� IRU� DQ\� WUDFNLQJ� OD\RXW� LQ� WKLV� VHFWLRQ�

0RYLQJ� WKH� DFWLRQ� DURXQG� WKH� FDPHUD� DQG� IRUFLQJ� LW� WR� LQFOXGH� ���
GHJUHHV�RI�VSDFH�SODFHV�WKH�FDPHUD�LQ�WKH�FHQWHU�RI�WKH�FLUFOH�RI�DFWLRQ�

)LJXUH�����

7UDFNLQJ�&KRUHRJUDSK\�)LYH

���



)LJXUH������UHYHUVHV� WKH�IUDPLQJ�RI� WKH�WZR�SUHYLRXV�6�EHQG�SDWWHUQV�VR
WKDW�WKH�SOD\HUV�EHJLQ�FORVH�WR�WKH�FDPHUD�DQG�WKHQ�PRYH�DZD\��$V�ZLWK
WKH�RWKHU�6�EHQG�PRYHV��WKUHH�IUDPLQJV�DUH�FRPELQHG�
$SSO\LQJ� WKLV� RU� DQ\� RI� WKH� RWKHU� FKRUHRJUDSKHG� PRYHV� WR� D� UHDO

VWDJLQJ� SUREOHP� LV� RI� FRXUVH� GHSHQGHQW� RQ� WKH� ORFDWLRQ�� EXW� WKH� EDVLF
SULQFLSOHV� ZLOO� ZRUN� IRU� DQ\� VXEMHFW� ZKHWKHU� LW
V� WZR� SHRSOH� LQ
FRQYHUVDWLRQ��D�FDU�RU�D�VSHHGERDW�
(YHQ� WKH� WUDFN� LV� GLVSHQVDEOH�� XVHG� KHUH� DV� D� FRQYHQLHQW� ZD\� RI

LQGLFDWLQJ� WKH� SDWK� RI� WKH� FDPHUD�� 7KH� FDPHUD� FRXOG� MXVW� DV� HDVLO\� EH
PRXQWHG�RQ�D�FUDQH��UHPRWH�FRQWURO�ERRP��FDPHUD�FDU�RU�6WHDGLFDP�ULJ�
HDFK�DGGLQJ�LWV�SDUWLFXODU�SHUVRQDOLW\�DQG�UDQJH�RI�PRWLRQ�WR�WKH�SURFHVV
RI�GHVLJQLQJ�WKH�VKRW�

)LJXUH�����

7UDFNLQJ�&KRUHRJUDSK\�6L[��5HYHDOLQJ�6SDFH�
)LJXUH� ����� EHJLQV� ZLWK� WKH� VXEMHFW� LQ� FORVH�XS�� 7KH� VXEMHFW� PRYHV
DQJXODUO\�DZD\�DV�PRUH�RI� WKH�EDFNJURXQG� LV� UHYHDOHG�� ,Q� WKLV�FDVH�� WKH

���



WUDFNLQJ� PRYH� FDQ� EH� VHHQ� DV� FRPELQLQJ� WZR� VKRWV� IUHTXHQWO\� SDLUHG
WRJHWKHU�� WKH� FORVH�XS� VKRW� RI� D� VXEMHFW� DQG� D� FXW� RQ� KLV� ORRN�� )RU
H[DPSOH��)LJXUH������PLJKW�VKRZ�WKH�VXEMHFW�DSSURDFKLQJ�WKH�FDPHUD�IRU
D� FORVH�XS� DW� WKH� EHJLQQLQJ� RI� D� VFHQH�� :H� KROG� RQ� KLV� ORRN� DQG� KLV
UHDFWLRQ�WR�VXUURXQGLQJV�WKDW�DUH�QRW�LQFOXGHG�LQ�WKH�IUDPH��7KLV�IRUFHV�XV
WR� H[SHULHQFH� WKH� ORFDWLRQ� WKURXJK� WKH� H[SHULHQFH� RI� WKH� VXEMHFW��$V� KH
PRYHV�DZD\�IURP�WKH�FDPHUD�WKH�EDFNJURXQG�LV�UHYHDOHG�VORZO\��DQG�ZH
OHDUQ� WKDW� WKH�PDQ� LV�PRYLQJ� WKURXJK� WKH�VPRNLQJ�UXLQV�S£DXUH� �T���RI�D
IDFWRU\�WKDW�KDV�EXUQHG���GRZQ��$V�WKH�VKRW�FRQWLQXHV�WR�ZLGHQ��ZH�VHH
WKH� YLFWLPV� RI� WKH� ILUH� EHLQJ� KHOSHG� E\� SROLFH� DQG� HPHUJHQF\� PHGLFDO
WHFKQLFLDQV�

)LJXUH�����

7UDFNLQJ�&KRUHRJUDSK\�6HYHQ

���



)LJXUH�����

)LJXUH� ����� LOOXVWUDWHV� D� UHYHUVH� RI� WKH� VWUDWHJ\� VKRZQ� LQ� 7UDFNLQJ
&KRUHRJUDSK\�6L[��7KLV�WLPH�ZH�EHJLQ�ZLWK�D�ZLGH�VKRW�VKRZLQJ�XV�ZKDW
WKH� ORFDWLRQ� ORRNV� OLNH�� ,QVWHDG� RI� EHLQJ� LQWURGXFHG� WR� WKH� VFHQH� E\
VWXG\LQJ� WKH� UHDFWLRQ� RI� D� SDUWLFXODU� SOD\HU� WR� KLV� VXUURXQGLQJV�� ZH
HYDOXDWH� WKH� ORFDWLRQ� ILUVW� DQG� WKH�SOD\HU� DSSURDFKLQJ�XV� VHFRQG�� ,I� WKLV
VWDJLQJ�ZHUH� XVHG� LQ� WKH� IDFWRU\� VFHQDULR� IURP�7UDFNLQJ�&KRUHRJUDSK\
6L[�ZH�ZRXOG�IRUP�RXU�RZQ�RSLQLRQ�RI� WKH� ORFDOH�DQG� WKH�DFWLRQ��:KHQ
WKH�SOD\HU�LV�ILQDOO\�VHHQ�LQ�&8�DW�WKH�HQG�RI�WKH�VKRW��ZH�DUH�LQWHUHVWHG�LQ
ILQGLQJ� RXW� LI� KH� ZLOO� UHDFW� WR� WKH� GDPDJH� DV� ZH� KDYH�� 7KLV� LV� DQRWKHU
LQVWDQFH� RI� VSDWLDO� FRQWURO� XVHG� WR� GHWHUPLQH� D� TXHVWLRQ� DQG� DQVZHU
VWUDWHJ\��7UDFNLQJ�&KRUHRJUDSK\�6L[�DQG�6HYHQ�DUH�VKRWV�WKDW�HQFRXUDJH
FRPSDULVRQV�EHWZHHQ�WKH�VXEMHFW�DQG�WKH�ORFDWLRQ�

([WHQGHG�&KRUHRJUDSK\
1RZ�WKDW�ZH�KDYH�ORRNHG�DW�VHYHUDO�SRVVLELOLWLHV�IRU�FDPHUD�DQG�VXEMHFW
FKRUHRJUDSK\� ZH� FDQ�PDNH�PRUH� FRPSOH[� DUUDQJHPHQWV� E\� FRPELQLQJ
WKH� VHYHQ� WUDFNLQJ� SDWWHUQV�� )RU� LQVWDQFH��ZH� FDQ� VWULQJ� SDWWHUQV� 7KUHH�
6HYHQ�DQG�)LYH� WRJHWKHU� IRU�D� WUDFNLQJ�VKRW� LQ� WKH�SDUN� ORFDWLRQ��)LJXUH

���



�������� )XUWKHUPRUH�� DOO� RI� WKH� VKRWV� ZH� KDYH� ORRNHG� DW� FDQ� EH� MRLQHG
WRJHWKHU� DQG� FRPELQHG�ZLWK� DGGLWLRQDO� FDPHUD�PRYHPHQW��)LJXUH� �����
VKRZV�D�VLPSOH�WUDFN�VHWXS��EXW�D�FUDQH�FRXOG�HDVLO\�EH�VXEVWLWXWHG�WR�DGG
YHUWLFDO�PRWLRQ�

)LJXUH� �������7KUHH� WUDFNLQJ� SDWWHUQV� DUH� FRPELQHG� WR� FUHDWH� D� FRPSOH[
FKRUHRJUDSK\�

&RQWUROOLQJ�WKH�&DPHUD�3DWK�,QVWHDG�RI�WKH�6XEMHFW
3DWK
6R� IDU� ZH� KDYH� RQO\� FRQVLGHUHG� WUDFNLQJ� VKRWV� ZKHUH� WKH� VXEMHFW� ZDV
FKRUHRJUDSKHG� DURXQG� VWUDLJKW� WUDFN�� +RZHYHU�� WKHUH� DUH� PDQ\� WLPHV
ZKHQ� WKLV� LV� QRW� SRVVLEOH²IRU� H[DPSOH��ZKHQ� WKH� DFWLRQ�PXVW� IROORZ� D
URDG�� D� SDWK� LQ� WKH�ZRRGV� RU� DQ\� RWKHU� IL[HG� URXWH�� RU�ZKHQ� WKH� WHUUDLQ
UHVWULFWV�WKH�PRYHPHQW�RI�WKH�VXEMHFWV��,Q�WKLV�FDVH��WKH�JUDSKLF�YDULDWLRQ
ZLWKLQ� WKH� VKRW²QDPHO\�� VKRW� VL]H� DQG� FDPHUD� DQJOH²LV� GHWHUPLQHG
HQWLUHO\� E\� FDPHUD� SODFHPHQW� DQG� WKH� FKRLFH� RI� OHQV�� ,Q� WKH� QH[W� WKUHH
H[DPSOHV�ZH�ZLOO� UHWXUQ� WR� WKH� H[WHQGHG� FKRUHRJUDSK\�ZH� ORRNHG� DW� LQ
)LJXUH� ������� RQO\� WKLV� WLPH� WKH� FDPHUD� SDWKV� KDYH� EHHQ� FKRVHQ� WR
LOOXVWUDWH�WKH�YDOXH�RI�UHWUDFNLQJ�DQG�FRXQWHULQJ�

���



)LJXUH� ������� ([WHQGHG� FRXQWHU� PRYH�� ,Q� WKLV� VHWXS� WKH� FDPHUD� DQG� WKH
VXEMHFW� PRYH� LQ� RSSRVLWH� GLUHFWLRQV�� 7KH� DUURZV� LQGLFDWH� WKH� SDQQLQJ
DFWLRQ�RI�WKH�FDPHUD�

,Q�)LJXUH������� WKH� FDPHUD� WUDFNV� DQJXODUO\� WKURXJK� WKH� VFHQH� LQ� WKH
RSSRVLWH�GLUHFWLRQ�RI�WKH�VXEMHFW��7KLV�LV�D�FRXQWHUPRYH�WKDW�EHJLQV�ZLWK
WKH� VXEMHFW� IDFLQJ� WKH� FDPHUD� XQWLO� LW� SDVVHV� WKH� FHQWHU� RI� WKH� VKRW�� DW
ZKLFK� SRLQW� WKH� VXEMHFW�LV� IDFLQJ� DZD\� IURP� WKH� FDPHUD��$V� ZLWK� DQ\
PRYH�LQ�ZKLFK�WKH�VXEMHFW�FURVVHV�WKH�FDPHUD�SDWK��WKHUH�LV�D�UHYHUVH�RI
VFUHHQ� GLUHFWLRQ�� %HFDXVH� WKH� FKDQJH� LV� JUDGXDO�� FURVVLQJ� WKH� OLQH� LV
XQREWUXVLYH�
,Q�)LJXUH�������WKH�FDPHUD�WUDFNV�WRZDUGV�WKH�VXEMHFW�WR�WKH�FHQWHU�RI

WKH�VKRW�DQG�WKHQ�UHYHUVHV�GLUHFWLRQ�DQG�PRYHV�EDFN�LQ�WKH�VDPH�JHQHUDO
GLUHFWLRQ� DV� WKH� VXEMHFW�� 7KH� UHYHUVDO� RI� WKH� FDPHUD� LV� XVXDOO\� D
GLVWUDFWLQJ�PDQHXYHU�XQOHVV�WKH�FDPHUD�FRPHV�WR�D�VWRS�EHIRUH�FKDQJLQJ
GLUHFWLRQ��7KLV�ZRXOG�EH�MXVWLILHG�LI�WKH�VXEMHFW�VWRSSHG�IRU�D�PRPHQW�WR
SHUIRUP� VRPH� DFWLRQ²IRU� LQVWDQFH�� WDNLQJ� RII� KLV� MDFNHW� RQ� D� KRW� GD\�
+HUH�LV�KRZ�LW�PLJKW�EH�VHW�XS��7KH�FDPHUD�DQG�VXEMHFW�DUH�DSSURDFKLQJ
HDFK� RWKHU� DQG�PHHW� DW� DERXW� RQH� WKLUG� RI� WKH� GLVWDQFH� LOOXVWUDWHG�� 7KH
VXEMHFW�DQG�FDPHUD�VWRS�DW�WKLV�SRLQW�DQG�WKH�VXEMHFW�WDNHV�RII�KLV�MDFNHW
DQG� ZLSHV� KLV� EURZ� ZLWK� D� KDQGNHUFKLHI�� $IWHU� D� PRPHQW� WKH� VXEMHFW
FRQWLQXHV�RQ�KLV�ZD\�DQG� WKH� FDPHUD�PRYHV�EDFN�DORQJ� WKH�SDWK� LW� MXVW
FRYHUHG��7KH�YLHZHU�ZLOO�EH�XQDZDUH�WKDW�WKH�FDPHUD�LV�UHSDFNLQJ�DORQJ

���



IDPLOLDU�JURXQG�EHFDXVH�WKH�FDPHUD�LV�SRLQWHG�LQ�D�QHZ�GLUHFWLRQ�

)LJXUH��������7KH�FDPHUD�DSSURDFKHV� WKH� VXEMHFW� �JUD\�DUURZV��DQG� WKHQ
UHYHUVHV�GLUHFWLRQ�UHPDLQLQJ�DKHDG�RI�WKH�VXEMHFW��EODFN�DUURZ��

)LJXUH� �������7KH� GLUHFWLRQ� RI� WKH� FDPHUD�PRYH� LV� LQGLFDWHG� E\� WKH� VROLG
GLDJUDPPDWLF� OLQH�� 7KH� FDPHUD� SDUDOOHOV� WKH� VXEMHFW� GXULQJ� WKH� ODWHUDO
PRYHPHQW��SDXVLQJ�ZKHQ�WKH�VXEMHFW�DSSURDFKHV�WKH�FDPHUD�

,Q�)LJXUH�������ZH�VHH�D�VLGH�YLHZ�RI�WKH�SDWWHUQ�ZH
YH�EHHQ�VWXG\LQJ�

���



7KH�FDPHUD�SDWK�LV�SDUDOOHO�WR�DQG�LQ�WKH�VDPH�GLUHFWLRQ�DV�WKH�SDWK�RI�WKH
VXEMHFW�LQ�WKUHH�DUHDV��:KHQ�WKH�VXEMHFW�DSSURDFKHV�WKH�FDPHUD�GLUHFWO\�LW
SDXVHV�XQWLO�WKH�VXEMHFW�PDNHV�WKH�WXUQ�WR�WKH�QH[W�SDUDOOHO�FRXUVH��7KLV�LV
D�FDVH�ZKHUH�VWRSSLQJ�WKH�FDPHUD�LV�QHFHVVDU\�WR�NHHS�WKH�VXEMHFW�LQ�WKH
IUDPH�

7UDFNLQJ�$URXQG�DQ�2EVWDFOH
,I� WKHUH� LV� RQH� OHVVRQ� WR� EH� OHDUQHG� DERXW� GHVLJQLQJ�PRYHPHQW� IRU� WKH
WUDYHOLQJ� FDPHUD� LW� LV� WKDW� LW
V� DOZD\V� EHWWHU� WR� ZRUN� ZLWK�� UDWKHU� WKDQ
DJDLQVW�� WKH� ORFDWLRQ��$OO� WRR� RIWHQ� GLUHFWRUV� UHO\� RQ� WKH� VKHHU� WHFKQLFDO
YLUWXRVLW\� �DQG� IRUEHDUDQFH�� RI� WKHLU� FUHZV� WR� PRYH� WKH� FDPHUD� RYHU
GLIILFXOW� WHUULWRU\�� 7KH� /RXPD� FUDQH�� 6N\FDP�� 6WHDGLFDP� DQG� RWKHU
FDPHUD� VXSSRUWV� LQWHQGHG� WR� H[WHQG� WKH� FDPHUD
V� UDQJH� RI�PRWLRQ� KDYH
WKHLU� SODFH�� EXW� UHVRXUFHIXO� VWDJLQJ� LV� E\� IDU� WKH� PRVW� XVHIXO� DVVHW� D
GLUHFWRU�FDQ�FDOO�XSRQ��,Q�)LJXUH�������WKH�FDPHUD�LV�XQDEOH�WR�IROORZ�WKH
VXEMHFW� FORVHO\� DQG� LQFOXGH� WKH� EDFNJURXQG� GHVLUHG� E\� WKH� GLUHFWRU
EHFDXVH� WKH� VZLPPLQJ�SRRO� LV� LQ� WKH�ZD\��$� MLE� DUP�RU� UHPRWH�FRQWURO
FUDQH�PLJKW�EH�DEOH� WR�SXW� WKH�FDPHUD�DERYH� WKH�ZDWHU� LQ� WKH�PLGGOH�RI
WKH�SRRO��EXW� WKHUH� LV� DQ�HTXDOO\�JRRG�VROXWLRQ� WKDW� LV� HDVLHU� WR�H[HFXWH�
7KH�DFWLRQ�FRXOG�EH�VWDJHG�VR�WKDW�WKH�FDPHUD�IUDPHV�WKH�VXEMHFW�DQG�SRRO
DUHD� LQ�ZLGH�VKRW��DUULYLQJ� LQ� WKH�PLGGOHJURXQG�DW� WKH�VDPH� WLPH�DV� WKH
VXEMHFW�
:H�FRXOG�FDUU\�WKH�LGHD�IXUWKHU�E\�FRQWLQXLQJ�WKH�PRYHPHQW�RI�VXEMHFW

DQG�FDPHUD� LQ� D� FRXQWHULQJ�PRYH� WKDW� FLUFOHV� WKH�ZRPDQ�RQ� WKH� ORXQJH
FKDLU��DV�VKRZQ�LQ�)LJXUH�������
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)LJXUH������

)LJXUH������

)LJXUH��������7KH�FDPHUD� WUDFNV�SDUDOOHO� WR� WKH�GULYHU�DV�KH�ZDONV� WR� WKH
RIILFH��$V� VHHQ� LQ� WKH� VWRU\ERDUG� WKH� PRYLQJ� OLQH� RI� WUXFNV� LV� XVHG� DV� D
IUDPLQJ�GHYLFH��:KHQ� WKH�GULYHU�HQWHUV� WKH�RIILFH� WKH�FDPHUD� IUDPHV�KLP
WKURXJK�WKH�ZLQGRZ�LQ�SDQHO���

3HUPLWWLQJ�REVWDFOHV�WR�UHPDLQ�EHWZHHQ�WKH�VXEMHFW�DQG�WKH�FDPHUD�FDQ
DFWXDOO\� EH� RI� YDOXH� VLQFH� WKH\� PD\� VHUYH� DV� IUDPLQJ� GHYLFHV�� ,Q� WKH
DFWLRQ� LOOXVWUDWHG� LQ�)LJXUH� ������ D�WUXFN� GULYHU� ZDONV� DORQJ� D� OLQH� RI
VORZ�PRYLQJ�WUXFNV��7KH�RULJLQDO�SODQ�ZDV�WR�WUDFN�SDUDOOHO�WR�WKH�GULYHU
RYHU�D�ORQJ�GLVWDQFH�DV�KH�DSSURDFKHG�DQ�RIILFH��7KH�WUXFNV�ZRXOG�GULYH
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E\� LQ� WKH� EDFNJURXQG� DQG� WKH� GULYHU� ZRXOG� EH� LQ� WKH� IRUHJURXQG�� 7R
H[HFXWH� WKH� VKRW� LQ� WKLV� ZD\� WKH� WUXFNV� ZRXOG� KDYH� WR� GULYH� RQ� WKH
VKRXOGHU�RI�WKH�URDG��%XW�OHW
V�VD\�WKDW�WKLV�EHFDPH�LPSRVVLEOH�RQ�WKH�GD\
RI� WKH� VKRRW� EHFDXVH� KHDY\� UDLQ� KDG� UHQGHUHG� WKH� VKRXOGHU� RI� WKH� URDG
LPSDVVDEOH�� 7KH� GLUHFWRU� FRXOG� GHYLVH� DQ� DOWHUQDWLYH� VKRW� LQ� ZKLFK� WKH
WUXFNV�DUH�LQ�WKH�IRUHJURXQG�DQG�WKH�GULYHU�LV�LQ�WKH�EDFNJURXQG��UHYHUVLQJ
WKH�VWDJLQJ�RULJLQDOO\�SODQQHG��,Q�WKH�QHZ�YHUVLRQ�WKH�WUXFNV�REVFXUH�WKH
PDQ�PXFK�RI�WKH�WLPH�DV�WKH\�GULYH�E\��$�VHFRQG�REVWDFOH��WKH�EXLOGLQJ�
LV�LQWURGXFHG�ZKHQ�WKH�GULYHU�HQWHUV�WKH�RIILFH��7KH�FDPHUD�WUDFNV�WR�WKH
ZLQGRZ�DQG�]RRPV�LQ�VORZO\�XQWLO�WKH�GULYHU�LV�IUDPHG�WKURXJK�WKH�JODVV
VSHDNLQJ�ZLWK�KLV�ERVV��6WLOO�� LW� LV�D�SHUIHFWO\�DFFHSWDEOH�DQG�JUDSKLFDOO\
LQWHUHVWLQJ�VROXWLRQ�WR�SHUPLW�DQ�REVWDFOH�WR�EORFN�WKH�SULPDU\�VXEMHFW�

&KDQJLQJ�6XEMHFWV�:LWKLQ�D�6KRW
7KH�SUHYLRXV�WUDFNLQJ�H[DPSOHV�GHDOW�ZLWK�D�VLQJOH�VXEMHFW��2QH�YDOXH�RI
WKH� ORQJ� WUDFNLQJ� VKRW� LV� LWV� DELOLW\� WR� OLQN� VHSDUDWH� VWRU\� HOHPHQWV
WRJHWKHU��PRYLQJ�IURP�VXEMHFW�WR�VXEMHFW�ZLWKLQ�WKH�VKRW��)LJXUH������� LV
DQ� H[DPSOH� RI� D� EDVLF� VWUDWHJ\� WR� PRYH� IURP� RQH� HOHPHQW� WR� DQRWKHU�
$FWXDOO\�� WKH� WHFKQLTXH� LV� D� FURVV� SDQ� SHUIRUPHG� DV� WKH� FDPHUD� LV
WUDFNLQJ��7KH�VKRW�EHJLQV�E\�IUDPLQJ�WKH�FDU�DV�LW�HQWHUV� WKH�VKRW��ZKLWH
GROO\��� ,W� WKHQ� IROORZV� WKH�FDU�RQ�D�SDUDOOHO�FRXUVH��$V� WKH�FDU�EHJLQV� WR
WXUQ�DZD\��D�ER\�RQ�D�ELF\FOH�DUULYHV�DQG�WKH�FDPHUD�SLFNV�KLP�XS�DW�WKH
FURVV� SRLQW�� SDQQLQJ� ZLWK� KLP� XQWLO� WKH� FDPHUD� LV� SRLQWHG� LQ� D� QHZ
GLUHFWLRQ��7KH�FDPHUD�FKDQJHV�GLUHFWLRQ��EODFN�GROO\��DQG�IROORZV�WKH�ER\
RQ�D�SDUDOOHO�FRXUVH�XQWLO�KH�H[LWV�WKH�VKRW��,I�D�QHZ�VXEMHFW�HQWHUHG�ZKHUH
WKH�ER\�H[LWHG��WKH�SURFHVV�FRXOG�EH�UHYHUVHG�XQWLO�WKH�FDPHUD�UHWXUQHG�WR
WKH�SRVLWLRQ�DQG�IUDPLQJ�RI�WKH�RSHQLQJ�IUDPHV�RI�WKH�VKRW�

���



)LJXUH������

7UDFNLQJ�DQG�6WDJLQJ�WR�&RQQHFW�0XOWLSOH�6WRU\
(OHPHQWV
:H� FDQ� FDUU\� WKH� SUHYLRXV� LGHD� HYHQ� IXUWKHU� E\� FRPELQLQJ� ODWHUDO
WUDFNLQJ�� FURVV� SDQV�� PRELOH� EORFNLQJ� DQG� LQ�GHSWK� IUDPLQJ�� 7KH
IROORZLQJ�ILYH�VWRU\ERDUG�SDQHOV�GHVFULEH�DFWLRQ�WKDW�FRXOG�HDVLO\�EH�VKRW
DV�LQGLYLGXDO�IUDPHV�
'LDJUDPV�$�&��EHJLQQLQJ�RQ�WKLV�SDJH��VKRZ�KRZ�WKH�LQGLYLGXDO�HYHQWV

FDQ� EH� WLHG� WRJHWKHU� LQWR� D� VLQJOH�� XQLQWHUUXSWHG� VKRW�� 7KH� VHSDUDWH
HOHPHQWV� DUH� SRVLWLRQHG� LQ� GHSWK� DQG�PRYH� LQ� RSSRVLQJ� GLUHFWLRQV� WKDW
LQWHUVHFW�LQ�IURQW�RI�WKH�FDPHUD��7KH�ILUVW�HOHPHQW�LV�D�FDU�WKDW�HQWHUV�WKH
VKRW� LQ� WKH�IRUHJURXQG� WUDYHOLQJ� WR� WKH�EDFNJURXQG��7KH�FDPHUD� IROORZV
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WKH�FDU�LQ�D�ORQJ�WUDFNLQJ�VKRW�WKDW�PRYHV�OHIW�WR�ULJKW�XQWLO�WKH�FDU�H[LWV
WKH�IUDPH��7KH�VHFRQG�HOHPHQW� LV� WKUHH�ER\V�ZKR�HQWHU� WKH�IUDPH�LQ� WKH
PLGGOHJURXQG��7KH�FDPHUD�FKDQJHV�GLUHFWLRQ�PRYLQJ�EDFN�RYHU�WKH�VSDFH
MXVW�FRYHUHG�DQG�WUDFNLQJ�ZLWK�WKH�ER\V�DV�WKH\�FDUU\�RQ�D�FRQYHUVDWLRQ�
7KH� WKLUG� HOHPHQW� LV� D� JLUO�ZKR� HQWHUV� WKH� VKRW� LQ� WKH�EDFNJURXQG�� 6KH
PRYHV� SDVW� WKH� ER\V� WRZDUG� WKH� FDPHUD� DQG� WKH� FDPHUD� SLFNV� KHU� XS�
IROORZLQJ�KHU�WR�WKH�IRUHJURXQG��$W�WKLV�SRLQW�RQH�RI�WKH�ER\V�UXQV�RYHU�WR
VSHDN�WR�KHU�
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6XEMHFWLYH�DQG�0RGLILHG�6XEMHFWLYH�7UDFNLQJ�6KRWV
6R�IDU� WKH�WUDFNLQJ�VKRWV�ZH
YH�ORRNHG�DW�IUDPH�WKH�VXEMHFW�DV�VHHQ�E\�D
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QHXWUDO� REVHUYHU��$� WUDFNLQJ� VKRW� FDQ� DOVR� EH�PRWLYDWHG� VXEMHFWLYHO\� DV
HLWKHU� D� IXOO� 329� VKRW� RU� D� PRGLILHG� VXEMHFWLYH� VKRW� WKDW� LQFOXGHV� WKH
VXEMHFW� LQ� WKH� IUDPH�� )RU� H[DPSOH�� D�PDQ� JRHV� WR� WKH� HGJH� RI� D� JUDVV\
OHGJH�WR�ILQG�KLV�ZLIH�DQG�KLV�VLVWHU�ZKR�DUH�VHDWHG�EHORZ�RQ�WKH�EHDFK��,Q
WKH� IROORZLQJ� H[DPSOHV� WKH� VHSDUDWH� IUDPHV� UHSUHVHQW� D� FRQWLQXRXV
WUDFNLQJ�VKRW�
7KH� ILUVW� YHUVLRQ� GHSLFWV� D� IXOO� VXEMHFWLYH� WUDFNLQJ� VKRW� LQ�ZKLFK� WKH

FDPHUD�PRYHV�WRZDUGV�WKH�WZR�ZRPHQ�VHDWHG�RQ�WKH�EHDFK��7KH�WUDFNLQJ
VKRW�ZRXOG�QRUPDOO\�EH�VHW�XS� LQ�D�SUHYLRXV�VKRW�RI� WKH�PDQ� ORRNLQJ�DW
WKH�ZRPHQ�DV�KH�ZDONV�WRZDUGV�WKHP�

7KLV�QH[W�YHUVLRQ�LV�D�YDULDWLRQ�RQ�WKH�VXEMHFWLYH�WUDFNLQJ�VKRW�LQ�ZKLFK
WKH�FDPHUD�PRYHV�WRZDUGV�WKH�VXEMHFW�DQG�WKH�PDQ�ZDWFKLQJ�WKHP��7KLV
LV�D�VLWXDWLRQ�ZKHUH�WKH�PDQ
V�³ORRN´�LV�LPSOLHG��(YHQ�WKRXJK�ZH�GR�QRW
VHH� KLV� H\HV� KH� LV� FOHDUO\� ZDWFKLQJ� WKH� ZRPHQ��$V� WKH� FDPHUD� PRYHV
WRZDUGV�WKH�PDQ�LW�JRHV�IURP�DQ�REMHFWLYH�WR�D�VXEMHFWLYH�PRGH��%\�WKH
WLPH� WKH� FDPHUD� XVHV� WKH� PDQ
V� DUP� DV� D� IUDPLQJ� GHYLFH� RXU� FORVH
SUR[LPLW\�WR�KLP�HQFRXUDJHV�LGHQWLILFDWLRQ�
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,Q� WKLV� ODVW�YHUVLRQ�ZH� ILQG�DQ� LQWHUHVWLQJ� VLWXDWLRQ� LQ�ZKLFK� WKH�PDQ
HQWHUV�KLV�RZQ�VXEMHFWLYH�VKRW��7KH�FDPHUD�WUDFNV�DORQJVLGH�WKH�PDQ�DV�KH
DSSURDFKHV�WKH�ZRPHQ�RQ�WKH�EHDFK��$JDLQ��WKH�FDPHUD
V�FORVHQHVV�WR�WKH
PDQ� HOLFLWV� RXU� LGHQWLILFDWLRQ�ZLWK� KLP��$V� WKH�PDQ� FRQWLQXHV� SDVW� WKH
HGJH�RI� WKH�EHDFK� WKH�FDPHUD�VWRSV�PRYLQJ��1RZ�WKH�PDQ�FOLPEV�GRZQ
WKH�VORSH�DQG�MRLQV�WKH�ZRPHQ�DQG�WKH�VKRW�UHWXUQV�WR�WKH�REMHFWLYH�PRGH�
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KH�FRQQHFWLRQV�EHWZHHQ�VKRWV�DUH�DV�LPSRUWDQW�DV�WKH�VKRWV�WKHPVHOYHV
DQG�XVXDOO\�VLJQLI\�FKDQJHV�LQ�WLPH�DQG�SODFH�LQ�QDUUDWLYH�ILOPV��7RGD\�
VHJXHV� RI� DOPRVW� HYHU\� W\SH� DUH� XVHG�� ZLWK� WKH� JUHDWHVW� W\SH� RI
H[SHULPHQWDWLRQ�JRLQJ�RQ�LQ�FRPPHUFLDOV�DQG�PXVLF�YLGHRV��,Q�DOO��WKHUH
DUH�RQO\�VHYHQ�ZD\V�RI�SXWWLQJ�WZR�SLHFHV�RI�ILOP�WRJHWKHU��7KH\�DUH�

7KH�FXW
7KH�GLVVROYH
7KH�ZLSH
7KH�IDGH�RXW
7KH�IDGH�LQ
7KH�ZKLWH�LQ
7KH�ZKLWH�RXW
�RU�DQ\�FRORUHG�YHUVLRQ�RI�WKLV�

7KH�&XW
+DELW� DQG� FRQYHQWLRQ� KDYH� HVWDEOLVKHG� WKDW� WKH� GLVVROYH� LQGLFDWHV� D
SDVVDJH�RI�WLPH��ZKLOH�WKH�FXW�LV�D�SUHVHQW�WHQVH�VHJXH��:KLOH�WKLV�ZDV�DQ
DFFHSWDEOH�JHQHUDOL]DWLRQ�IRU�PRVW�RI�WKH�ILOPV�LQ�WKH�
��V�DQG�
��V��WRGD\
WKHUH� DUH� PDQ\� PRUH� H[FHSWLRQV�� 7KH� FXW� KDV� XQGHUJRQH� WKH� JUHDWHVW
FKDQJH� DQG� LV� XVHG� LQ� PXFK� ZLGHU� DSSOLFDWLRQ� LQ� FRQQHFWLQJ� GLIIHUHQW
SHULRGV�RI�WLPH��7HOHYLVLRQ�KDV�SRSXODUL]HG�WHFKQLTXHV�WKDW�VSHHG�XS�WKH
SORW��DQG�WKH�FXW�KDV�EHFRPH�WKH�FRQQHFWLRQ�RI�FKRLFH��2QH�XVH� WKDW�KDV
EHFRPH� D� IDYRUHG� WHFKQLTXH� LQ� WHOHYLVLRQ� �QRZ� LQ� IHDWXUHV�� WRR�� LV� WKH
PRQWDJH� VHTXHQFH�� FRQQHFWHG� E\� FXWV�� 7\SLFDOO\� WKH�PRQWDJH� VHTXHQFH
FRYHUV�KRXUV�UDWKHU� WKDQ�GD\V�RU�ZHHNV��7DNH�� IRU�H[DPSOH�� WKH�VFHQH� LQ
6WHYHQ� 6SLHOEHUJ
V�-DZV� LQ� ZKLFK� 2IILFHU� %URG\�� &DSWDLQ� 4XLQW� DQG
+RRSHU� DVVHPEOH� WKH� VKDUN� FDJH� RQ� ERDUG� WKH� ILVKLQJ� YHVVHO�� WKH�2UFD�
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7KH� VFHQH� LV�PDGH�XS�RI� VL[� VKRWV� HDFK� ODVWLQJ��� VHFRQGV� IRU� D� WRWDO� RI
DERXW����VHFRQGV��FRPSUHVVLQJ�ZKDW�ZRXOG�SUREDEO\�WDNH�KDOI�DQ�KRXU��,Q
WKLV� FDVH�� WKH� FRPSRVLWLRQV� DUH� FRPSRVHG� DQJXODUO\� DQG� UHFRUG� VWURQJ
JUDSKLF�FRQWUDVWV� LQ�PHGLXP�DQG�FORVH�VKRWV��DOHUWLQJ�XV� WR� WKH�IDFW� WKDW
QRUPDO�� UHDO�WLPH� FRQWLQXLW\� LV� EHLQJ� LQWHUUXSWHG�� 7KH� UHVXOW� LV� D
UK\WKPLFDOO\� FRPSHOOLQJ� VHTXHQFH� WKDW� LV�YLJRURXV�\HW� VPRRWK��$QRWKHU
XVH�RI�WKLV�WHFKQLTXH��XVLQJ�D�VLQJOH�FDPHUD�DQJOH�DQG�FRPSRVLWLRQ��PLJKW
VKRZ�WKH�FRQVWUXFWLRQ�RI�D�KRXVH�RU� WKH�JURZWK�RI�D� IDPLO\��ZLWK�ZHHNV
DQG� \HDUV� IRUHVKRUWHQHG� LQWR� D� IHZ� VHFRQGV�� 7KLV� W\SH� RI� VFHQH� XVXDOO\
PDLQWDLQV� IUDPH� UHJLVWUDWLRQ�� DQG� WKH� UHVXOW� LV� D� FUXGH� IRUP� RI� VWRS�
PRWLRQ��IUHTXHQWO\�XVHG�IRU�FRPLF�HIIHFW�

7KH�'LVVROYH
7KH�GLVVROYH��RQFH�DSSURDFKLQJ�WKH�VWDWXV�RI�D�FOLFKp��KDV�EHJXQ�WR�ORRN
IUHVK�DJDLQ�KDYLQJ�EHHQ�UHSODFHG�E\�WKH�FXW�IRU�PDQ\�RI�LWV�XVHV�LQ�UHFHQW
\HDUV�� 5HJDUGOHVV�� LW
V� EHVW� LI� WKH� ILOPPDNHU� GLVUHJDUGV� IDVKLRQ� DQG
HPSOR\V�ZKDWHYHU�WHFKQLTXH�GRHV�WKH�EHVW�MRE�LQ�D�JLYHQ�VLWXDWLRQ�
%HFDXVH� WKH� GLVVROYH� FDQ� IRUP� D� EULGJH� EHWZHHQ� GLVSDUDWH� WLPHV� DQG

SODFHV�� KRZHYHU� VKDN\� WKH� ORJLF� RI� WKH� FRQQHFWLRQ�� LW� KDV� DOZD\V� EHHQ
WKRXJKW�RI�DV�D�NLQG�RI�%DQG�$LG�IRU�EDGO\�VWUXFWXUHG�ILOPV�
:KLOH�WKH�SUDFWLFH�LQ�WKH�FRQWLQXLW\�VW\OH�LV�WR�KLGH�WKH�FXW��WKH�GLVVROYH

LV�LQWHQGHG�WR�EH�VHHQ�RU�DW�OHDVW�H[SHULHQFHG��'LVVROYHV�FDQ�EH�DQ\�OHQJWK
EXW�XVXDOO\�ODVW�DQ\ZKHUH�IURP�DSSUR[LPDWHO\�����VHFRQG��������IUDPHV�
WR�H[WUHPHO\�H[SUHVVLYH� OHQJWKV�RI�RYHU� D�PLQXWH��7KH� VKRUWHVW�GLVVROYH
SRVVLEOH�� DQG�RQH� UDUHO\� VHHQ� WRGD\�� LV� WKH� VR�FDOOHG� VRIW�FXW�� D�GLVVROYH
ODVWLQJ�RQO\��� WR����IUDPHV��7KH�VRIW�FXW�ZDV�XVHG�LQ�VLWXDWLRQV�ZKHUH�D
WUDQVLWLRQ�UHTXLUHG�VPRRWKLQJ��VXFK�DV�QDWXUH� IRRWDJH� LQ�D�GRFXPHQWDU\�
)RU� H[DPSOH�� WKH� RQO\� DYDLODEOH� VKRWV� RI� D� OLRQ� FKDVLQJ� D� ]HEUD� PLJKW
IRUFH�WKH�HGLWRU�WR�FRPELQH�MDUULQJ��IDVW�PRYLQJ�VKRWV�WR�FRQYH\�WKH�EDVLF
DFWLRQ��$�GLVVROYH� FRXOG� VPRRWK� WKH� WUDQVLWLRQV�EXW�ZRXOG�EH� FRQIXVLQJ

���



DQG�ZRUN� DJDLQVW� WKH� VSHHG�RI� WKH� DFWLRQ��$� VWUDLJKW� FXW�ZRXOG�SURGXFH
MXPS\�UHVXOWV��,Q�WKLV�FDVH��WKH�VLQJOH�IUDPH�GLVVROYH�ZRXOG�EH�HPSOR\HG
DV�D�FRPSURPLVH�� ,W�ZRXOG�VRIWHQ� WKH�FXW�EXW�QRW� VORZ�GRZQ� WKH�DFWLRQ�
8VXDOO\�WKH�VRIW�FXW�LV�XQGHWHFWDEOH�DQG�HYHQ�PRVW�ILOPPDNHUV�FDQQRW�WHOO
WKH�GLIIHUHQFH��,WV�HIIHFW�LV�VXEOLPLQDO�

)RFXV�,Q�2XW
,Q� D� IRFXV�LQ�RXW�� WKH� WDLO� RI� RQH� VKRW� ORVHV� IRFXV� XQWLO� WKH� LPDJH� LV
FRPSOHWHO\�EOXUUHG�DQG�LV�GLVVROYHG�WR�WKH�QH[W�VKRW��ZKLFK�EHJLQV�ZLWK�D
QHZ�EOXUUHG�LPDJH�WKDW�LV�WKHQ�IRFXVHG�LQ��7HFKQLFDOO\��LW
V�D�GLVVROYH��EXW
RQH�WKDW�LV�FRQFHDOHG�E\�DQRWKHU�HIIHFW��3URSHUO\�H[HFXWHG��WKH�GLVVROYH�LV
LQYLVLEOH�EHFDXVH�WKH�WZR�XQIRFXVHG�VKRWV�DUH�MRLQHG�DW�D�SRLQW�ZKHUH�WKH
LPDJHV� DUH� WRR� EOXUUHG� WR� EH� LGHQWLILHG�� 7KH� ORVV� RI� IRFXV� LV� XVXDOO\
JUDGXDO�� DQG� WKH� GLVVROYH� EOHQGV� WKH� WZR� VKRWV� WRJHWKHU� DV� LI� WKH\�ZHUH
RQH��2I�FRXUVH�� WKH�YLHZHU�NQRZV�D�ELW�RI�PRYLH�PDJLF� LV� WDNLQJ�SODFH�
7KH� HIIHFW� KDV� RIWHQ� EHHQ� XVHG� DV� D� 329� VKRW�� LQGLFDWLQJ� ORVV� RI
FRQVFLRXVQHVV�� 2QH� YHUVLRQ� \RX
YH� SUREDEO\� VHHQ� PDQ\� WLPHV� LV� WKH
SDWLHQW�LQ�DQ�RSHUDWLQJ�URRP�VKRW��:H�VKDUH�WKH�SDWLHQW
V�YLHZSRLQW�DV�KH
LV�DQHVWKHWL]HG�DQG�WKH�RSHUDWLQJ�URRP�EHFRPHV�D�EOXU��6ORZO\�WKH�SLFWXUH
UHWXUQV�WR�VKDUSQHVV��DQG�ZH�DUH�LQ�D�UHFRYHU\�URRP�KRXUV�ODWHU�

7KH�0DWFK�6KRW
0DWFK� VKRWV� DUH� WZR�DGMDFHQW� VKRWV� WKDW� VKDUH� D�JUDSKLF� HOHPHQW� WKDW� LV
UHJLVWHUHG�LGHQWLFDOO\�LQ�HDFK��7KRXJK�GHVFULEHG�LQ�PDQ\�VFUHHQSOD\V�DV�D
PDWFK� FXW��PRVW� RIWHQ� D� GLVVROYH� OLQNV� WKH� VKRWV�� 7KH� GLVVROYH� KHOSV� WR
VPRRWK�RXW�DQ\�LPSHUIHFWLRQV�LQ�UHJLVWUDWLRQ�DQG�OHWV�WKH�YLHZHU�HQMR\�WKH
FKDQJH�PRUH� WKRURXJKO\�� %XW� WKLV� LV� QRW� DOZD\V� WKH� FDVH�� ,Q�$� ERXW� GH
6RXIIOH��%UHDWKOHVV���-HDQ�/XF�*RGDUG�PDNHV�D�PDWFK�FXW�RQ�-HDQ�6HEHUJ
DV� VKH� GULYHV� LQ� D� FRQYHUWLEOH� ZLWK� WKH� WRS� GRZQ�� 6XGGHQO\� WKH
EDFNJURXQG�FKDQJHV�IURP�GD\�WR�QLJKW�WKRXJK�WKH�FDU�DQG�GULYHU�UHPDLQ
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LQ� WKH� VDPH� SRVLWLRQ²D� YHU\� UDGLFDO� FXW� LQ� LWV� GD\�� ,QWHUHVWLQJO\�� LW
FRPELQHV� WZR� YHU\� GLIIHUHQW� TXDOLWLHV�� WKH� GLVUXSWLYH� WLPH� VKLIW� RI� WKH
MXPS�FXW�DQG�WKH�JUDSKLF�VPRRWKQHVV�RI�WKH�PDWFK�FXW�

:LSHV
$� WUDGLWLRQDO� ZLSH� LV� UDUHO\� VHHQ� WRGD\� XQOHVV� WKH� ILOPPDNHU� ZDQWV� WR
GHOLEHUDWHO\� UHFDOO� WKH�+ROO\ZRRG� VW\OH�RI� WKH� 
��V�DQG� 
��V�� ,Q� LWV�PRVW
IDPLOLDU�IRUP�WKH�ZLSH�LV� WKH�FURVV�IUDPH�PRYHPHQW�RI�D�QHZ�VKRW�RYHU
DQ� ROG� RQH� DQG� UHVHPEOHV� D� FXUWDLQ� EHLQJ� GUDZQ�� *HRUJH� /XFDV� XVHG
DQJXODU� ZLSHV� LQ�6WDU�:DUV²KRPDJH� WR� WKH� VHULDOV�PDGH� E\�%� VWXGLRV
OLNH�0RQRJUDP�DQG�5HSXEOLF��ZKLFK�LQVSLUHG�WKH�PRYLH�
:LSHV�FDQ�PRYH�LQ�DQ\�GLUHFWLRQ��YHUWLFDOO\��KRUL]RQWDOO\�RU�GLDJRQDOO\

DFURVV�WKH�IUDPH��&LUFOHV��VTXDUHV��DQG�VSLUDOV²DQ\�FRQFHLYDEOH�VKDSH²
FDQ�EH�XVHG�WR�UHPRYH�RQH�VKRW�DQG�LQWURGXFH�D�QHZ�RQH��$�ZLSH�FDQ�EH
VKDSHG� WR� UHVHPEOH� D� GHVLUHG� GHVLJQ� HOHPHQW� OLNH� D� SROLFH� EDGJH� RU� D
NH\KROH� H[SDQGLQJ� RU� FRQWUDFWLQJ� XQWLO� RQH� VKRW� KDV� UHSODFHG� WKH� RWKHU�
)O\LQJ�'RZQ�WR�5LR� �������� WKH�PRYLH� WKDW� LQWURGXFHG� WKH� WHDP�RI�)UHG
$VWDLUH� DQG� *LQJHU� 5RJHUV�� FRQWDLQV� GR]HQV� RI� GLIIHUHQW� ZLSHV� XVHG
WKURXJKRXW�WKH�FRXUVH�RI�WKH�PRYLH�WR�FRPELQH�VFHQHV�
$QRWKHU� YDULDWLRQ� RI� WKH� ZLSH�� WKH� SXVK�RII� RU� SXVK�RYHU�� KDV� WKH

LQFRPLQJ� VKRW� ³SXVKLQJ´� WKH� RXWJRLQJ� VKRW� IURP� WKH� IUDPH� VR� WKDW� LW
DSSHDUV� WR� EH� PRYLQJ� LQWDFW� DFURVV� WKH� IUDPH�� 7KLV� GLIIHUV� IURP� WKH
WUDGLWLRQDO�ZLSH�LQ�ZKLFK�WKH�QHZ�VKRW�DSSHDUV�WR�PRYH�RYHU�WKH�RQH�LW�LV
UHSODFLQJ�
$�ZLSH�FDQ�DOVR�EH�FRPELQHG�ZLWK�DQ�HOHPHQW�LQ�WKH�VKRW�PRYLQJ�LQ�WKH

VDPH�GLUHFWLRQ�DQG�DW�WKH�VDPH�UDWH²IRU�H[DPSOH��D�WHOHSKRQH�SROH�RU�D
WUHH�� ,Q� WKLV� FDVH�� WKH� OHDGLQJ� HGJH� RI� WKH� ZLSH� LV� PDWFKHG� WR� WKH
PRYHPHQW�RI�WKH�SROH�RU�WUHH�WUXQN��&DUV�RU�MRJJHUV�RU�DQ�HOHYDWRU�GRRU�
DQ\WKLQJ�PRYLQJ� DFURVV� WKH� IUDPH�� FDQ�PRWLYDWH� D�ZLSH�RI� WKLV� NLQG��$
YHUVLRQ�RI� WKLV� W\SH�RI�ZLSH�XVHG� LQ�FDUWRRQV�KDV�DQ�DQLPDWHG�FKDUDFWHU
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SXOOLQJ� WKH� QHZ� VKRW� LQWR� SODFH�� $� UHFHQW� FDU� FRPPHUFLDO� VKRZV� DQ
RXWJRLQJ�VKRW�RI�D�FDU�³WRUQ´�IURP�WKH�VFUHHQ�LQ�VWULSV�DV�LI�LW�ZHUH�SDSHU�
UHYHDOLQJ�D�SHUIHFWO\�UHJLVWHUHG�FDU�RI�D�GLIIHUHQW�FRORU�XQGHUQHDWK�

7KH�$FWLRQ�:LSH
7KH�DFWLRQ�ZLSH�OLHV�VRPHZKHUH�EHWZHHQ�DQ�RSWLFDO�ZLSH�DQG�D�PDWFK�FXW
DQG� LV�PDGH� LQ� WKH�FDPHUD�RU�� WR�EH�PRUH� VSHFLILF�� LQ� WKH�HGLWLQJ� URRP�
7KH� DFWLRQ�ZLSH� FRQQHFWV� WZR� VKRWV� LQ� D� VFHQH� UDWKHU� WKDQ� OLQNLQJ� WZR
VFHQHV�LQ�GLIIHUHQW� ORFDWLRQV��,Q�DOPRVW�HYHU\�FDVH�� WKLV�HIIHFW� LV�XVHG�WR
PRYH� IURP� D� ZLGH� VKRW� WR� D� PHGLXP� RU� FORVH� VKRW�� PDNLQJ� WKH� FXW
VPRRWKHU� E\� ZKDW� DPRXQWV� WR� DQ� ³LQYLVLEOH´� FXW� RQ� DFWLRQ�� :KDW
GLVWLQJXLVKHV�WKLV�FXW�IURP�D�QRUPDO�FXW�RQ�DFWLRQ�LV�WKDW�WKH�DFWLRQ�LV�QRW
RI� WKH�SULQFLSDO� VXEMHFW�� ,QVWHDG�� VRPH�GHVLJQ� HOHPHQW�ZLWKLQ� WKH� IUDPH
WKDW� PRYHV� EHWZHHQ� WKH� FDPHUD� DQG� WKH� SULQFLSDO� VXEMHFW� SURYLGHV� WKH
DFWLRQ�� 7KH� HOHPHQW� FDQ� EH� DQ\� REMHFW� SRVLWLRQHG� FORVH� HQRXJK� WR� WKH
FDPHUD� WR� FRPSOHWHO\� EORFN� WKH� OHQV� ZKLOH� PRYLQJ� WKURXJK� WKH� VKRW�
7\SLFDOO\��WKH�DFWLRQ�ZRXOG�EH�VKRW�WZLFH�ZLWK�WKH�PRYHPHQW�WKH�VDPH�LQ
HDFK�VKRW�DQG�WKH�DQJOH�RI�YLHZ�LGHQWLFDO��EXW�ZLWK�D�FKDQJH�LQ�IUDPH�VL]H�
/DWHU�WKH�WZR�VKRWV�ZRXOG�EH�FRQQHFWHG�DW�WKH�SRLQW�ZKHUH�WKH�VXEMHFW�LV
EORFNHG� IURP�RXU�YLHZ�� ,Q� UHFHQW�\HDUV� WKH�DFWLRQ�ZLSHV�KDYH�DOVR�EHHQ
XVHG� WR� FRQQHFW� VKRWV� WDNHQ� IURP� GLIIHUHQW� YLHZLQJ� DQJOHV� DQG� HYHQ
GLIIHUHQW�SHULRGV�RI�WLPH��)LJXUH�������
$V�ZLWK� WKH�PDWFK� VKRW��ZKLFK� LV� VLPLODU� WR� WKH� DFWLRQ�ZLSH�� D� FXW�RU

GLVVROYH� FDQ� FRQQHFW� WKH� VKRWV� LQ� DQ� DFWLRQ�ZLSH��8VXDOO\� D� GLVVROYH� LV
XVHG�WR�PDNH�WKH�HIIHFW�DV�VHDPOHVV�DV�SRVVLEOH�
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)LJXUH�������7KH�DFWLRQ�ZLSH�

7UDQVIRUPDWLRQV
,Q�VSHFLDO�FDVHV�WKH�WUDQVIRUPDWLRQ�RI�WKH�SULQFLSDO�VXEMHFW�LQ�D�VKRW�FDQ
EH�FRQVLGHUHG�D�WUDQVLWLRQ��6WULFWO\�VSHDNLQJ��WKH�WUDQVIRUPDWLRQ�LV�QRW�WKH
MRLQLQJ�RI�WZR�VHSDUDWH�VKRWV²WKH�GHILQLWLRQ�RI�D�WUDQVLWLRQ²EXW�WKHUH�LV
D� FRPSOHWH� FKDQJH�RI� VXEMHFW��)LJXUH������ LV�D�VHULHV�RI� WUDQVIRUPDWLRQV
E\�WKH�SLRQHHU�DQLPDWRU��(PLOH�&RKO��IURP������
8S�XQWLO�UHFHQWO\��WKLV�W\SH�RI�HIIHFW�ZDV�VR�XQXVXDO�WKDW�WKHUH�ZDV�QR

UHDVRQ�WR�FRQVLGHU�LW�DQ\WKLQJ�EXW�D�QRYHOW\��&RPSXWHU�JUDSKLFV��KRZHYHU�
DUH� QRZ� DEOH� WR� H[HFXWH� IDU� PRUH� FRPSOH[� WUDQVIRUPDWLRQV� EHWZHHQ
SKRWRJUDSKLF�LPDJHV�UHODWLYHO\�HDVLO\��3RUWLRQV�RI�WKH�IUDPH��RU�WKH�HQWLUH
SLFWXUH�� FDQ�EH�EURNHQ�GRZQ�DQG� UHFRQVWUXFWHG� LQWR�D�QHZ�SKRWRJUDSKLF
LPDJH�VPRRWKO\�ZLWK�JUHDW� WH[WXUDO�DQG�G\QDPLF�YDULDWLRQ��6R�IDU�� WKHVH
HIIHFWV�KDYH�EHHQ�XVHG�DOPRVW�HQWLUHO\�IRU�JUDSKLFV�LQ�WLWOHV�IRU�WHOHYLVLRQ
FRPPHUFLDOV�DQG�D�IHZ�VFLHQFH�ILFWLRQ�ILOPV��$V�FRPSXWHU�JUDSKLFV��DQG
YLGHR��PDNH�IXUWKHU�LQURDGV�LQWR�ILOP��WKHVH�WUDQVLWLRQV�ZLOO�QR�GRXEW�EH
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XVHG� LQ� QDUUDWLYHILOPV�� $W� WKH� PRPHQW�� WKHVH� HIIHFWV� DUH� GHVLJQHG� IRU
PD[LPXP� LPSDFW� WR� KROG� YLHZHU� DWWHQWLRQ�� 7KLV� LV� YHU\� QHDUO\� WKH
RSSRVLWH�JRDO�RI�WUDQVLWLRQV�LQ�WKH�FRQWLQXLW\�VW\OH��EXW�FRPSXWHU�JUDSKLFV
DUH�FDSDEOH�RI�DQ\�VRUW�RI� LPDJH�FRQILJXUDWLRQ�LI� WKH�WLPH�DQG�HQHUJ\�LV
VSHQW�WR�H[HFXWH�LW��:H�FDQ�H[SHFW�PXFK�PRUH�RI�WKLV�LQ�WKH�IXWXUH�

)LJXUH�����

)DGHV
7KH� IDGH� WR� EODFN� DQG� WKH� IDGH� XS� IURP� EODFN� KDV� WKH� HIIHFW� RI� VHWWLQJ
HSLVRGHV�RII� IURP�RQH�DQRWKHU� OLNH�FKDSWHU�KHDGLQJV�� ,Q� WKLV� UHVSHFW�� WKH
SXUSRVH�RI� WKH� IDGH� LV� IXQGDPHQWDOO\�GLIIHUHQW� IURP� WKH�GLVVROYH�RU�FXW�
7KH� IDGH� VHSDUDWHV� VFHQHV�� ZKLOH� WKH� GLVVROYH� DQG� FXW� FRQQHFW� VFHQHV�
*RLQJ� WR� EODFN� DQG� WKHQ� FRPLQJ� RXW� RI� EODFN� WR� SLFWXUH� LV� D� FRPSOHWH
GHSDUWXUH� IURP� WKH� QDUUDWLYH�� WKRXJK� LI� LW� LV� GRQH� UDSLGO\� WKH� SDXVH� LV
PLQLPDO�
$�IDGH�FDQ�HPSOR\�SLFWRULDO�HOHPHQWV�LQ�WKH�VFHQH��$�W\SLFDO�XVH�RI�WKLV

LGHD�ZRXOG�EH�D�VFHQH�LQ�D�URRP�WKDW�HQGV�ZLWK�WKH�OLJKWV�EHLQJ�WXUQHG�RII�

���



:KLOH�VWLOO�LQ�EODFN��WKH�FXW�LV�PDGH�WR�WKH�QH[W�VFHQH��ZKLFK�FRXOG�EHJLQ
ZLWK�D�WUDLQ�FRPLQJ�RXW�RI�WKH�GDUNQHVV�RI�D�WXQQHO�

:KLWH�,Q�:KLWH�2XW�&RORU
)DGHV�FDQ�EH�PDGH�WR�DQG�IURP�DQ\�FRORU�RU�PDGH�WR�ZKLWH��DQ�HIIHFW�WKDW
-RKQ�+XVWRQ�XVHG�IRU�WKH�FORVLQJ�VKRW�RI�3UL]]
V�+RQRU��7KH�PRYLH�HQGV�DW
D� EULJKW� VXQQ\� ZLQGRZ� WKDW� VORZO\� EHFRPHV� EOLQGLQJO\� ZKLWH� XQWLO� WKH
IUDPH�LV�FRPSOHWHO\�EOHDFKHG�RXW��7KLV�LV�WKH�HQG�RI�WKH�ILOP��VR�ZH�GRQ
W
UHWXUQ�WR�DQRWKHU�VFHQH��EXW�REYLRXVO\�DOO�WKDW�ZRXOG�EH�QHHGHG�WR�GR�VR�LV
D�ZKLWH�LQ��7KLV�FDQ�EH�PRWLYDWHG�E\�DQ\�EULJKW�HOHPHQW�LQ�WKH�QHZ�VKRW
OLNH� D� EULJKW� VN\� RU� ODPS�� 7KH� ZKLWH�RXW� KDV� D� SDUWLFXODUO\� HWKHUHDO
TXDOLW\�� WKRXJK� WKHUH� LV� QR� UHDO� FRQYHQWLRQ� DWWDFKHG� WR� WKH� PRRG� LW
SURGXFHV��XQOLNH�WKH�GLVVROYH��ZKLFK�WHQGV�WRZDUG�WKH�O\ULFDO�DQG�HOHJLDF�

7KH�)UHH]H�)UDPH
7KLV� HIIHFW� GLIIHUV� IURP� WKH� RWKHU� W\SHV� RI� YLVXDO� SXQFWXDWLRQ� ZH
YH
ORRNHG�DW�LQ�WKDW�LW�LV�XVXDOO\�HPSOR\HG�DV�D�SHULRG�UDWKHU�WKDQ�D�WUDQVLWLRQ
EHWZHHQ�VFHQHV��7KH�EHVW�NQRZQ�XVH�RI� WKH�IUHH]H�IUDPH�LV� LQ�7UXIIDXW
V
/HV�4XDUWUH�&HQWV�&RXSV��7KH�����%ORZV��LQ�WKH�PHPRUDEOH�ILQDO�VKRW�RI
$QWRLQH�'RLQHO� DORQH�RQ� WKH�EHDFK��7KH� HOHJLDF�TXDOLW\�RI� WKH� VKRW�� WKH
VHQVH�RI�ILQDOLW\�DQG�LQHVFDSDEOH�IDWH�EHFDPH�D�IDYRULWH�HIIHFW�LQ�WKH
��V
DQG� ZDV� VR� RYHUXVHG� WKDW� LW� KDV� DOPRVW� FRPSOHWHO\� GLVDSSHDUHG�� 0RUH
UHFHQWO\��WKH�IUHH]H�IUDPH�KDV�VHUYHG�D�PRUH�SUDFWLFDO�XVH�DV�D�VSHFLHV�RI
329�ZKHQ�XVHG�WR�VKRZ�WKH�YLHZSRLQW�RI�D�SKRWRJUDSKHU�WDNLQJ�D�SLFWXUH�
8VXDOO\�ZH�DUH�ZDWFKLQJ�VRPH�DFWLRQ�ZKHQ�D�EXUVW�RI�ZKLWH�DQG�WKH�VRXQG
RI�D�VKXWWHU�FORVLQJ�LQGLFDWH�D�VWUREH�IODVK�DQG�WKH�PRPHQW�RI�H[SRVXUH�
7KH� DFWLRQ� IUHH]HV� PRPHQWDULO\� VKRZLQJ� XV� WKH� SKRWR� WKDW� WKH
SKRWRJUDSKHU� GHVLUHV�� 7KH� HIIHFW� ZDV� XVHG� ZHOO� LQ� 5REHUW� $OWPDQ
V
0�$�6�+��ZKHQ�+DZNH\H�DQG�3LHUFH�EUHDN�LQ�RQ�DQ�RIILFHU�ZKR�LV�VKDFNHG
XS�ZLWK�D�-DSDQHVH�JLUO� LQ�RUGHU� WR� WDNH�FRPSURPLVLQJ�SLFWXUHV��:H�VHH
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WKH�SLFWXUHV�DV�D�VHULHV�RI�IUHH]H�IUDPHV�DV�WKH�RIILFHU�PDGO\�VFUDPEOHV�WR
SXOO�RQ�KLV�WURXVHUV�

0RQWDJH
0RQWDJH�LV�D�SUREOHPDWLF�WHUP��7R�WKH�(XURSHDQV�DOO�HGLWLQJ�LV�PRQWDJH�
WR� WKH� HDUO\� 6RYLHW� ILOPPDNHUV�� .XOHVKRY�� 3XGRYNLQ�� DQG� (LVHQVWHLQ�� LW
PHDQW�WKHLU�VSHFLDO�EUDQG�RI�DVVRFLDWLYH�HGLWLQJ��,Q�WKH�8QLWHG�6WDWHV�DQG
*UHDW�%ULWDLQ��PRQWDJH�KDV�LWV�RZQ�VSHFLDO�PHDQLQJ��D�EULHI�VHTXHQFH�RI
OLQNLQJ�GHYLFHV��XVXDOO\�GLVVROYHV��XVHG�WR�FRQYH\�WKH�SDVVDJH�RI�WLPH�RU�D
VHULHV�RI�ORFDWLRQV��,W�LV�WKLV�WUDQVLWLRQDO�XVH�WKDW�LV�RI�LQWHUHVW�WR�XV�KHUH�
$FWXDOO\��PRQWDJH� RI� WKLV� W\SH� LV� QRW� VR�PXFK� D� OLQNLQJ� GHYLFH� DV� D

FRQGHQVHG� QDUUDWLYH�� D� IRUP� RI� YLVXDO� VKRUWKDQG� WKDW� XVHV� DFWXDO
WUDQVLWLRQV� �GLVVROYHV�� FXWV�� IDGH�LQV�RXWV�� LQ� UDSLG� VXFFHVVLRQ� WR� OLQN
LGHDV��0RQWDJH� IUHTXHQWO\� XVHV� V\PEROLF� LPDJHV� WR� UHSUHVHQW� FKDQJH²
IRU�LQVWDQFH��SLOHV�RI�FRLQV�DQG�GROODUV�WKDW�JURZ�ODUJHU�GLVVROYHG�DJDLQVW
LPDJHV�RI�WKH�VWRFN�H[FKDQJH�DQG�LQGXVWU\�WR�VKRZ�WKH�ILQDQFLDO�ULVH�RI�D
FKDUDFWHU�� 6ODYNR� 9RUNDSLFK�� DQ� LPPLJUDQW� IURP� <XJRVODYLD�� EHFDPH
NQRZQ�DV�D�PRQWDJH�VSHFLDOLVW�LQ�WKH�8QLWHG�6WDWHV�GXULQJ�WKH�ODWH�VLOHQW
DQG�HDUO\�VRXQG�SHULRGV�FUHDWLQJ�WKHVH�W\SHV�RI�VHTXHQFHV��9RUNDSLFK�ZDV
D�JLIWHG�ILOPPDNHU�ZLWK�DQ�LQWHUHVW�LQ�H[SHULPHQWDO�ILOPV�DQG�WKH�DYDQW�
JDUGH� ILOP�PRYHPHQW� LQ� (XURSH�� /LNH� RWKHU� ILOPPDNHUV� H[SHULPHQWLQJ
ZLWK�QHZ�WHFKQLTXHV��KH�IRXQG�ZRUN�LQ�+ROO\ZRRG�FUHDWLQJ�QHZ�YHUVLRQV
RI� VWDQGDUG� QDUUDWLYH� VHTXHQFHV� GHSLFWLQJ� GUHDPV�� GUXQNHQQHVV�� DIWHU�
GHDWK�H[SHULHQFHV�DQG�RWKHU�DOWHUHG�VWDWHV�DQG�IDQWDVWLF�UHDOPV�
7KH�PRQWDJH� LV�QRW�XVHG�PXFK� WRGD\��:KHQ�D� ORQJ�SHULRG�RI� WLPH� LV

FRQGHQVHG� WR�D�VKRUW� VHTXHQFH��FXWV�DUH�SUHIHUUHG� WR�GLVVROYHV��0RQWDJH
WKDW�FRQYH\V�DQ�LGHD�RU�FRQFHSW��DV�LQ�WKH�SLOH�RI�PRQH\�H[DPSOH��LV�UDUHU
VWLOO�� OHDYLQJ� DQ� RSSRUWXQLW\� WR� H[SHULPHQW� ZLWK� ROG� WHFKQLTXHV� LQ� QHZ
ZD\V�

6SOLW�6FUHHQ�(IIHFWV
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$FWXDOO\� WKH�VSOLW�VFUHHQ� LV�QRW�H[DFWO\�D� WUDQVLWLRQDO�HIIHFW�� WKRXJK� LW� LV
XVHG� WR� MRLQ� LPDJHV� WKDW� ZRXOG� RWKHUZLVH� EH� VHHQ� LQ� VHSDUDWH� VKRWV�� ,Q
����� WKH� )UHQFK� GLUHFWRU� $EHO� *DQFH� XVHG� WKH� WHFKQLTXH� LQ� VHYHUDO
VHTXHQFHV� LQ� KLV� HSLF� ELRJUDSK\��1DSROHRQ�� WXUQLQJ� WKH� VFUHHQ� LQWR� D
WU\SW\FK�� +H� FDOOHG� WKLV� HDUO\� ZLGH�VFUHHQ� SURFHVV� 3RO\� YLVLRQ�� 7KUHH
SURMHFWRUV�ZHUH�XVHG� WR�REWDLQ� WKH�QHFHVVDU\�ZLGWK�IRU�SDQRUDPLF�VKRWV�
EXW� WKH\� FRXOG� EH� XVHG� LQ� DQ\� FRPELQDWLRQ�� HDFK� VKRZLQJ� D� GLIIHUHQW
LPDJH�RU�D�FHQWHU�LPDJH�IODQNHG�E\�WZR�LGHQWLFDO�VKRWV��2FFDVLRQDO�XVH�RI
WKH� VSOLW�VFUHHQ� ZDV� XVHG� LQ� WKH� VLOHQW� HUD� WR� VKRZ� WZR� VLGHV� RI� D
WHOHSKRQH� FRQYHUVDWLRQ� VLPXOWDQHRXVO\�� DQG� D� UHODWHG� WHFKQLTXH�� FUHDWHG
ZLWK�D�PXOWL�LPDJH�OHQV��PXOWLSOLHG�D�VLQJOH�LPDJH�LQ�D�UHYROYLQJ�FLUFXODU
SDWWHUQ�� 7KLV� EHFDPH� D� VWDQGDUG� UHSUHVHQWDWLRQ� IRU� KDOOXFLQDWLRQV� DQG
QLJKWPDUHV�� /DWHU�� %XVE\� %HUNHOH\� ZRXOG� XVH� WKLV� GHYLFH� IRU� SXUHO\
JUDSKLF�GHVLJQ�
6SOLW�VFUHHQ�HIIHFWV�ZHUH�QHYHU�ZLGHO\�XVHG�DQG�DOO�EXW�GLVDSSHDUHG�E\

WKH
��V�� 7KH� WHFKQLTXH� ZDV� UHVXUUHFWHG� LQ� WKH� 
��V� LQ� -RKQ
)UDQNHQKHLPHU
V�*UDQG�3UL[�ZLWK�WKH�VFUHHQ�VSOLW�LQWR�YDU\LQJ�SDWWHUQV�RI
PRUWLFHV��$Q\RQH�IDPLOLDU�ZLWK�PXOWL�LPDJH�VOLGH�VKRZV�ZRXOG�UHFRJQL]H
WKH� WHFKQLTXH�� DQG� WKRXJK� WKLV� W\SH� RI� PXOWLPHGLD� SUHVHQWDWLRQ� KDV
FRQWLQXHG� WR� GHYHORS� DQG� WKULYH� LQ� FRUSRUDWH� DQG� DGYHUWLVLQJ
FRPPXQLFDWLRQ��WKHUH�KDV�EHHQ�QR�FURVV�RYHU�WR�QDUUDWLYH�ILOP�
7KH� RQO\� GLUHFWRU� ZKR� KDV� FRQWLQXDOO\� H[SHULPHQWHG� ZLWK� WKH� VSOLW�

VFUHHQ�LV�%ULDQ�'H3DOPD�ZKR�KDV�PDGH�D�JHQXLQH�HIIRUW�WR�XVH�WKH�HIIHFW
WR�GLVFRYHU�QHZ�ZD\V�RI�WHOOLQJ�D�VWRU\��7KH�HIIHFW�LV�XVXDOO\�GRQH�DV�DQ
RSWLFDO�DW�D�ODE�DIWHU�WKH�ILOP�KDV�EHHQ�VKRW��EXW�IRU�FRPSRVLWLRQDO�UHDVRQV
LW� LV� SUREDEO\� EHVW� WR� FRPSRVH� WKH� IUDPH�ZLWK� WKH� VSOLW�VFUHHQ� LQ�PLQG�
6LPSOH�VSOLW�VFUHHQ�HIIHFWV�FDQ�DOVR�EH�FUHDWHG�LQ�DQ\�FDPHUD�WKDW�FDQ�EH
DFFXUDWHO\� EDFNZRXQG� DQG� LV� WKHUHIRUH� ZHOO� ZLWKLQ� WKH� PHDQV� RI
LQGHSHQGHQW�ILOPPDNHUV�
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7KH�)UDPH
3DLQWHUV�� JUDSKLF� DUWLVWV� DQG� SKRWRJUDSKHUV� DUH� DEOH� WR� YDU\� WKH� VL]H� RI
WKHLU�ZRUN�VXUIDFH�WR�VXLW�WKH�VXEMHFW��IURP�OLIH�VL]H�PXUDOV�WR�ORFNHW�VL]H
SRUWUDLWV�� HYHQ� WKRXJK� WKH� YLHZSRLQW� LV� IL[HG�� 7KH� ILOPPDNHU� ILQGV
KLPVHOI�LQ�WKH�RSSRVLWH�VLWXDWLRQ��+H�FDQ�YDU\�KLV�YLHZSRLQW�ZLWKLQ�D�ILOP
EXW� QRW� WKH� VKDSH� RU� VL]H� RI� WKH� IUDPH� WKDW� HQFORVHV� LW��+H� GRHV� KDYH� D
FKRLFH��KRZHYHU��LQ�WKH�IRUPDW�KH�XVHV�IRU�D�JLYHQ�ILOP�
7KH� SURSRUWLRQV� RI� WKH� ILOP� IUDPH� DUH� FDOOHG� WKH� DVSHFW� UDWLR�� D

GHVFULSWLRQ� RI� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� KRUL]RQWDO� DQG� YHUWLFDO
GLPHQVLRQV� RI� WKH� SLFWXUH�� 7KH� DVSHFW� UDWLR� EDVLFDOO\� GHWHUPLQHV� KRZ
ZLGH� WKH� SLFWXUH� LV�� ZKLFK� LV� DERXW� WKH� H[WHQW� RI� PRVW� PRYLHJRHUV

DZDUHQHVV� RI� WKH� SLFWXUH� WKH\� VHH� LQ� WKH� WKHDWHU�� )RU� PRVW� DXGLHQFHV� D
VSHFLDO� YLHZLQJ� H[SHULHQFH� OLNH� ��PP� LV� DVVRFLDWHG� ZLWK� ELJ�DFWLRQ
PRYLHV�DQG�ZKHWKHU�RU�QRW�WKH�ILOP�LV�EHLQJ�VKRZQ�LQ�WKH�ODUJHVW�WKHDWHU
DW� WKH� FLQHSOH[²LI� WKH� WKHDWHU� LV� XQWZLQQHG� LW� PXVW� EH� D� EORFNEXVWHU�
6DGO\�� DXGLHQFHV� WRGD\� KDYH� FRPH� WR� DFFHSW� D� GLVDSSRLQWLQJ� YLHZLQJ
H[SHULHQFH�DV�URXWLQH�
7KLV� LV�GXH� WR� WKH�RIIKDQGHG�ZD\� LQ�ZKLFK� WKH�PRYLH� VWXGLRV²ZKLFK

DUH�UHDOO\�GLVWULEXWLRQ�HQWLWLHV�QRZ²WUHDW�WKHDWULFDO�UHOHDVHV��1RW�VR�ORQJ
DJR�PRYLHV�ZHUH�DQ�HYHQW�DQG�VWXGLRV�K\SHG�WKH�VL]H�RI�WKHLU�SURGXFWLRQV�
HVSHFLDOO\� DV� D� ZD\� RI� VHWWLQJ� WKHPVHOYHV� DSDUW� IURP� WHOHYLVLRQ�� 7KDW
ZRXOG� EH� FRXQWHUSURGXFWLYH� LQ� WRGD\
V� PDUNHW� VLQFH� WKH� VWXGLRV� FRXQW
KHDYLO\�RQ�YLGHR�UHOHDVHV�IRU�UHYHQXH��7KHLU�LQGLIIHUHQFH�WR�WKH�IRUPDW�RI
D� SLFWXUH� DQG� WKH� DXGLHQFH� WKDW� YLHZV� LW� RYHUORRNV� WKH� JUHDW� GLIIHUHQFHV
EHWZHHQ�WKH�W\SHV�RI�IRUPDWV�ZH�VHH�LQ�WKH�PRYLH�WKHDWHU��)DU�IURP�EHLQJ
XQLPSRUWDQW�� PRYLH� IRUPDWV� KDYH� EHHQ� RI� JUHDW� LQWHUHVW� WR� ILOPPDNHUV
IURP�WKH�HDUOLHVW�GD\V�RI�PRWLRQ�SLFWXUHV�
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$�%ULHI�+LVWRU\�RI�)RUPDWV
*HRUJH�(DVWPDQ� ILUVW�PDGH� VWULS� ILOP� DYDLODEOH� LQ� WKH� ����V�� DQG� VLQFH
WKHQ� WKHUH� KDYH� EHHQ� RYHU� RQH� KXQGUHG� GLIIHUHQW� V\VWHPV� IRU
SKRWRJUDSKLQJ�DQG�SURMHFWLQJ�PRWLRQ�SLFWXUHV��,Q�WKH�VLOHQW�HUD��ZKLOH�WKH
VWXGLRV�ZHUH�MXVW�EHJLQQLQJ�WR�PRQRSROL]H�WKH�PDNLQJ�DQG�GLVWULEXWLRQ�RI
PRWLRQ�SLFWXUHV��WKHUH�ZHUH�D�YDULHW\�RI�IRUPDWV��WKRXJK�WKH�SUHGRPLQDQW
DVSHFW�UDWLR�ZDV���������7KH�FRQILQHV�RI� WKLV�UHFWDQJOH�ZHUH�QRW�IOH[LEOH
HQRXJK�IRU�ILOPPDNHUV�OLNH�*ULIILWK��ZKR�RFFDVLRQDOO\�PDVNHG�D�SRUWLRQ
RI�WKH�IUDPH�KRUL]RQWDOO\�RU�YHUWLFDOO\�WR�FRPSRVH�VSHFLILF�VFHQHV��0RUH
FRPPRQ� WHPSRUDU\� PDVNLQJV� RI� WKH� IUDPH� LQFOXGHG� LULV� HIIHFWV� WKDW
WXUQHG�WKH�VFUHHQ�LQWR�D�VPDOO�VRIWHGJHG�FLUFOH�RU�RYDO��DQ�HIIHFW�VLPLODU�WR
D�FORVH�XS�IRU�GLUHFWLQJ�RXU�DWWHQWLRQ�WR�D�SRLQW�RQ�WKH�VFUHHQ��7KH�PRVW
LPSUHVVLYH� IRUPDW� H[SHULPHQW� LQ� WKH� VLOHQW� SHULRG� ZDV� WKH� 3RO\� YLVLRQ
SURFHVV� XVHG� IRU� $EHO� *DQFH
V�1DSROHRQ�� 7KLV� ZDV� PHQWLRQHG� LQ� WKH
SUHYLRXV� FKDSWHU� EHFDXVH� RI� LWV� XVH� RI� VSOLW�VFUHHQ� HIIHFWV��EXW� WKHVH
FRPSRVLWLRQDO�GHYLFHV�ZHUH�QRW�WKH�SXUSRVH�IRU�XVLQJ�WKUHH�SURMHFWRUV�RU
ZLGHQLQJ� WKH� VFUHHQ�� *DQFH
V� PDLQ� LQWHUHVW� ZDV� LQ� SURYLGLQJ� D
PRQXPHQWDO� YLHZLQJ� H[SHULHQFH� WKDW� RYHUZKHOPHG� WKH� DXGLHQFH��:KLOH
WKH� VFUHHQ� FRXOG� EH� VWUHWFKHG� WR� LQFOXGH� 1DSROHRQ
V� DUPLHV�� *HUPDQ
GLUHFWRU�)�:��0XUQDX�SUHIHUUHG�WR�FRQGHQVH�WKH�VFUHHQ�ZLGWK�WR�D�VTXDUH
IRU�D�VPDOOHU�ILOP�OLNH�WKH�O\ULFDO�6XQULVH���������'HVSLWH�WKHVH�DQG�RWKHU
H[SHULPHQWV�� WKH� ������� SURSRUWLRQV� UHPDLQHG� WKH� DOO�SXUSRVH� IRUPDW
WKURXJKRXW�WKH�VLOHQW�SHULRG�EDVHG�RQ�D�ILOP�JDXJH�RI���PP��,Q������WKH
$FDGHP\� RI� 0RWLRQ� 3LFWXUH�$UWV� DQG� 6FLHQFHV� PDGH� WKLV� WKH� VWDQGDUG
DVSHFW�UDWLR��DQG��EHFDXVH�WKH\�QRZ�KDG�VRXQG�WR�FRQVLGHU��WRRN�VRPH�RI
WKH� DYDLODEOH�ZLGWK� RI� WKH� IUDPH� IRU� WKH� RSWLFDO� WUDFN�� 7R�PDLQWDLQ� WKH
�������UDWLR�WKH�KHLJKW�RI�WKH�IUDPH�ZDV�ORZHUHG��DQG�WKH�ILQDO�UHVXOW�ZDV
WKH�$FDGHP\�DSHUWXUH��ZLWK�DQ�DFWXDO� UDWLR�RI���������7KLV� ODVWHG�DV� WKH
DFFHSWHG�VWDQGDUG�IRU�QHDUO\����\HDUV�
,Q� WKH� ����V� WKH�PRWLRQ� SLFWXUH� LQGXVWU\� UHVSRQGHG� WR� WKH� HFRQRPLF
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WKUHDW�RI� WHOHYLVLRQ�ZLWK�D�ZKROH�DUUD\�RI�ZLGH�VFUHHQ�V\VWHPV�GHVLJQHG
WR�HQWLFH�SHRSOH�RXW�RI�WKHLU�OLYLQJ�URRPV�DQG�EDFN�LQWR�WKH�WKHDWHUV��7KLV
ZDV� D� UHSHDW� RI� D� VLPLODU� WUHQG� ZD\� EDFN� LQ� WKH� ODWH
��V� DQG� HDUO\
��V
ZKHQ� WKH� VRXQG� HUD� EHJDQ�� ,Q� IDFW�� PDQ\� RI� WKH� ZLGH�VFUHHQ� IRUPDWV
DGRSWHG� LQ� WKH
��V� ZHUH� GHYHORSHG� RU� VXJJHVWHG� WZR� GHFDGHV� HDUOLHU�
$PRQJ�WKHVH�ZHUH�VHYHUDO�ILOP�JDXJHV�WKDW�ZHUH�EULHIO\�LQ�XVH��LQFOXGLQJ
WKH�3DUDPRXQW� SURFHVV� ���PP���6SRRU�1DWXUDO�9LVLRQ� ���PP�� DQG�)R[
*UDQGHXU� ���PP��� 7KHVH� DQG� RWKHU� LQQRYDWLRQVVWHUHRSKRQLF� VRXQG� IRU
RQHPLJKW� KDYH� EHFRPH� VWDQGDUGL]HG� LQ� WKH
��V� KDG� LW� QRW� EHHQ� IRU� WKH
'HSUHVVLRQ��ZKLFK�FDXVHG�WKH�VWXGLRV��ZKR�RULJLQDOO\�EDFNHG�WKH�FKDQJHV�
WR� UHWKLQN� WKHLU� SODQV�� 0RWLYDWHG� E\� PRUH� FRQVHUYDWLYH� ILQDQFLDO
H[SHFWDWLRQV�� WKH� VWXGLRV� DEDQGRQHG� WKH� FRVWO\� UHSODFHPHQW� RI� H[LVWLQJ
HTXLSPHQW�
7ZHQW\�\HDUV� ODWHU��ZKHQ� WHOHYLVLRQ� WKUHZ�GRZQ�WKH�JDXQWOHW��PRVW�RI

WKH� WHFKQLFDO� SUHSDUDWLRQ� IRU� ZLGH�VFUHHQ� PRWLRQ� SLFWXUHV� KDG� DOUHDG\
EHHQ�ZRUNHG�RXW��1RW� WKDW� WKH� WHFKQRORJLFDO� SUREOHPV�ZHUH�SDUWLFXODUO\
GLIILFXOW�� PRWLRQ� SLFWXUH� FDPHUDV� DQG� SURMHFWRUV� UHSUHVHQW� QLQHWHHQWK
FHQWXU\� WHFKQRORJ\� �HVVHQWLDOO\�PHFKDQLFDO��� DQG�ZKLOH� WKHUH� KDYH� EHHQ
UHILQHPHQWV��QR�PDMRU�EUHDNWKRXJKV�KDYH�EHHQ�PDGH�LQ�WKH�EDVLF�GHVLJQ
RI�WKH�FDPHUD�RU�SURMHFWRU��ZLWK�WKH�H[FHSWLRQ�RI�WKH�,0$;�UROOLQJ�ORRS
V\VWHP�� 6RPH� RI� WKH� ZLGH�VFUHHQ� V\VWHPV� GHYHORSHG� RYHU� WKH� ODVW� IRXU
GHFDGHV�DUH��&LQHUDPD��RULJLQDOO\�D�WKUHH�FDPHUD��WKUHH�SURMHFWRU�V\VWHP
VLPLODU� WR� $EHO� *DQFH
V� 3RO\YLVLRQ�� 7RGG� $�2�� &LQHPD6FRSH�� 9LVWD
9LVLRQ��7HFKQLVFRSH��6XSHU�3DQDYLVLRQ����DQG�8OWUD�3DQDYLVLRQ�����2QO\
D� IHZ�RI� WKHVH� V\VWHPV� DUH� LQ� XVH� WRGD\�� DQG� D�PHUH� OLVW� RI� WUDGHPDUNV
GRHV�QRW�EHJLQ�WR�FRYHU�WKH�FRPSOH[�VXEMHFW�RI�DYDLODEOH�ILOP�DQG�FDPHUD
V\VWHPV��7KH� V\VWHPV� YDU\� LQ� WKH� VL]H� RI� WKH� QHJDWLYH�� WKH� DVSHFW� UDWLR�
DYDLODELOLW\�RI�HTXLSPHQW��DQG�WKH�W\SH�RI�GLVWULEXWLRQ�WKH�SURGXFWLRQ�ZLOO
UHFHLYH�� )LOPPDNHUV� DQG� FDPHUDPHQ�PXVW� GHFLGH�ZKLFK� V\VWHP� LV� EHVW
IRU�WKHP�EDVHG�RQ�FUHDWLYH��HFRQRPLF�DQG�WHFKQLFDO�FRQVLGHUDWLRQV�
7RGD\�WKHUH�DUH�WKUHH�IRUPDWV�LQ�JHQHUDO�XVH�����������������DQG��������
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,Q� WKH� 8QLWHG� 6WDWHV�� ������� LV� WKH� XQRIILFLDO� VWDQGDUG�� ZKLOH� ������� LV
SRSXODU�LQ�(XURSH��2I�WKH�VPDOOHU�IRUPDWV����PP��6XSHU�����DQG�6XSHU��
DUH�ZLGHO\�XVHG��XWLOL]LQJ�DVSHFW�UDWLRV�KRYHULQJ�DURXQG�WKH��������UDWLR�
��PP�FDQ�EH�XVHG�LQ�WKH�$FDGHP\�DQG�ZLGH�VFUHHQ�IRUPDWV��ZKLFK�ZDV
WKH�RULJLQDO� UHDVRQ� IRU� WKH� LQWURGXFWLRQ� RI� 6XSHU� ��� LQ� WKH� HDUO\� ����V�
6XSHU����XVHV�PRUH�RI� WKH�DYDLODEOH�QHJDWLYH�DQG�� WKHUHIRUH��SURGXFHV�D
VKDUSHU��OHVV�JUDLQ\�LPDJH�

7KH�6XSHU�)RUPDWV
,Q�WKH�ODVW�VHYHUDO�\HDUV�QHZ�ODUJH�IRUPDW�V\VWHPV�KDYH�EHHQ�LQWURGXFHG
WKDW�UHSUHVHQW�WKH�FXWWLQJ�HGJH�RI�ILOP�DQG�H[KLELWLRQ�WHFKQRORJ\��,Q�PRVW
FDVHV�WKHVH�QHZ�SUHVHQWDWLRQ�IRUPDWV�DUH�LQWHQGHG�DV�VSHFLDOW\�DWWUDFWLRQV
LQ�PXVHXPV��VFLHQFH�DQG�FXOWXUDO�FHQWHUV�DQG�WKHPH�SDUNV�WKURXJKRXW�WKH
ZRUOG��DQG�VR�IDU�QR�GUDPDWLF�IHDWXUHV�KDYH�EHHQ�VKRW�LQ�DQ\�RI�WKH�PDMRU
V\VWHPV��%XW�DV�KLJK�GHILQLWLRQ�WHOHYLVLRQ��+'79��EHFRPHV�D�UHDOLW\�DQG
KRPH�YLHZLQJ�LV�VXEVWDQWLDOO\�LPSURYHG��WKH�H[KLELWLRQ�SLRQHHUV�PD\�EH
SRLQWLQJ�WKH�ZD\�WR�WKH�IXWXUH�RI�WKHDWULFDO�UHOHDVHV��7KH�JHQHUDO�DXGLHQFH
H[SHFWV�D�PLQLPXP�RI�TXDOLW\�IRU�WKHLU�VL[�GROODU�DGPLVVLRQ�DQG�ZLOO�VLW
DQNOH�GHHS� LQ� SRSFRUQ� ZDWFKLQJ� DQ� XQIRFXVHG� SLFWXUH� IRU� MXVW� VR� ORQJ�
0RYLH�UHYHQXHV�PD\�EH�XS��SDUWLDOO\�ERRVWHG�E\�YLGHRFDVVHWWH�VDOHV���EXW
WKH�VL]H�RI�WKH�PRYLH�DXGLHQFH�KDV�UHPDLQHG�IODW�VLQFH�WKH
��V�
7KH�QHZ�VXSHU�V\VWHPV�DUH�VHULRXV�DWWHPSWV�WR�FUHDWH�D�WRWDO�VLJKW�DQG

VRXQG�H[SHULHQFH��$OO�XVH�ODUJH�QHJDWLYHV�DQG�PXOWLSOH�WUDFN�VWHUHR�ZLWK
����GHJUHH� VSHDNHU� SODFHPHQW� DQG� DUH� SUHVHQWHG� LQ� VSHFLDOO\� GHVLJQHG
WKHDWHUV�� 5HFHQWO\�� WKH� ³WRWDO� VHQVRU\� LQYROYHPHQW´� FRQFHSW� RI� WKHVH
WKHDWHUV�KDV�PRYHG�LQ�D�QHZ�GLUHFWLRQ��7KHPH�SDUNV�DUH�QRZ�SUHVHQWLQJ
³PRYLH�ULGHV´�LQ�ZKLFK�WKH�PRWLRQ�RQ�WKH�VFUHHQ�LV�V\QFKURQL]HG�ZLWK�WKH
PRYHPHQW�RI�WKH�DXGLHQFH
V�VHDWV�
$W� WKH� PRPHQW� GUDPD� GRHV� QRW� VHHP� WR� HQWHU� LQWR� WKH� SLFWXUH�� EXW

KRSHIXOO\� WKH�FDUH�DQG�DWWHQWLRQ�SDLG� WR�JLYLQJ� WKH�DXGLHQFH� LWV�PRQH\
V
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ZRUWK� LQ� WKH� WKHDWHU� ZLOO� ILOWHU� GRZQ� WR� VPDOOHU� ILOPV�� 7KH� DPXVHPHQW
SDUN� SRVVLELOLWLHV� RI� VSHFLDO�YHQXH� WKHDWHUV� ZLOO� SUREDEO\� DWWUDFW� QHZ
SOD\HUV�� EXW� DW� WKH� PRPHQW� WKHUH� DUH� WKUHH� VXSHU�IRUPDW� FRPSDQLHV
SURYLGLQJ�FRPSOHWH�FUHDWLYH�DQG� WHFKQLFDO� VHUYLFHV�� IURP�PRYLH�PDNLQJ
WR�WKHDWHU�DQG�HTXLSPHQW�GHVLJQ��6KRZVFDQ��,0$;�DQG�,ZHUNV�
6KRZVFDQ�� 'LUHFWRU� DQG� VSHFLDO� HIIHFWV� GHVLJQHU� 'RXJODV� 7UXPEXOO�

IUXVWUDWHG� WKDW� KLV� PHWLFXORXVO\� GHVLJQHG� LPDJHV� UHDFKHG� WKH� DXGLHQFH
VHULRXVO\� GHJUDGHG� E\� DQ� LQGLIIHUHQW� H[KLELWLRQ� V\VWHP�� GHFLGHG� WR� GR
VRPHWKLQJ� DERXW� WKH� SUREOHP�� ,Q� ����� KH� GHYHORSHG� WKH� 6KRZVFDQ
SURFHVV��7KH�V\VWHP�SKRWRJUDSKV�SLFWXUHV�RQ���PP�ILOP�DW�D� UDWH�RI���
ISV�DQG�LV�SURMHFWHG�XVLQJ���PP�ILOP�DW�D�UDWH�RI����ISV��7KH�IDVWHU�IUDPH
UDWH� KDV� WKUHH� DGYDQWDJHV�� ,W� SHUPLWV� KLJKHU� LOOXPLQDWLRQ� OHYHOV� RQ� WKH
VFUHHQ�� LW�HOLPLQDWHV� WKH�IOLFNHU�SUHVHQW�DW����ISV�DQG�EHFDXVH� WKH�VRXQG
WUDFN�LV�PRYLQJ�IDVWHU� WRR�� WKH�G\QDPLF�UDQJH�RI� WKH�VRXQG�LV� LQFUHDVHG�
6RXQG� LV� UHFRUGHG� LQ� VL[�WUDFN� VWHUHR� DQG� SOD\HG� EDFN� WKURXJK�PXOWLSOH
VSHDNHUV� LQ� FXVWRP�GHVLJQHG� WKHDWHUV�� /LNH� DOO� WKH� VSHFLDOW\� IRUPDWV�
6KRZVFDQ� LV� D� SURSULHWDU\� V\VWHP�� ZKLFK� FDQ� EH� OLFHQVHG� IRU� WKH
SURGXFWLRQ�DQG�GLVWULEXWLRQ�RI�WKHDWULFDO�H[KLELWLRQV�
,0$;�� 7KH� ,0$;� V\VWHP�ZDV� GHYHORSHG� LQ�&DQDGD� DQG� LV� WKH� RQO\

IRUPDW�WKDW�KDV�VHULRXVO\�DOWHUHG�FDPHUD�DQG�SURMHFWRU�WHFKQRORJ\��,0$;
XVHV� DQ� HQWLUHO\� GLIIHUHQW� NLQG� RI� LQWHUPLWWHQW�PRYHPHQW²WKH� SDWHQWHG
UROOLQJ�ORRS�V\VWHP��5DWKHU�WKDQ�XVLQJ�WKH�SXOO�GRZQ�FODZV�RI�WUDGLWLRQDO
PRWLRQ�SLFWXUH� LQWHUPLWWHQW�PRYHPHQW� WR� DGYDQFH�DQG� UHJLVWHU� WKH� ILOP�
WKH�UROOLQJ�ORRS�LV�D�³ZDYH´�RI�ILOP�WKDW�WUDYHOV�DURXQG�D�ODUJH�KRUL]RQWDO
GUXP�DQG�IDOOV�JHQWO\�LQWR�SODFH�DW� WKH�DSHUWXUH��$�YDFXXP�V\VWHP�SXOOV
WKH�ILOP�LQWR�SUHFLVH�UHJLVWUDWLRQ��7KH�,0$;�SLFWXUH�LV�UHFRUGHG�RQ���PP
ILOP� UXQQLQJ� VLGHZD\V�ZLWK� D� ��� SHUI� SXOO�GRZQ�� XWLOL]LQJ� D� IUDPH� VL]H
DSSUR[LPDWHO\���î��ô$�LQ��3UHVHQWO\�WKH�,0$;�V\VWHP�LV�LQ�OLPLWHG�XVH
WKURXJKRXW�WKH�ZRUOG�
201,0$;�� D� SODQHWDULXP�W\SH� GRPH�VFUHHQ� YHUVLRQ� RI� ,0$;�� KDV

UHFHQWO\�EHHQ� LQWURGXFHG��7KLV�V\VWHP�VXUURXQGV� WKH�YLHZHU�ZLWK�D�����
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GHJUHH�VFUHHQ�SURMHFWHG�IURP�WKH�FHQWHU�RI�WKH�WKHDWHU�
,ZHUNV��&R�IRXQGHG�E\�'RQ� ,ZHUNV� DQG�6WDQ�.LQVH\� LQ� ������ ,ZHUNV

(QWHUWDLQPHQW� RIIHUV� VHYHUDO� LQQRYDWLYH� WKHDWHU� V\VWHPV�� 'RQ� ,ZHUNV� LV
WKH� VRQ� RI� 8EEH� ,ZHUNV�� :DOW� 'LVQH\
V� ILUVW� EXVLQHVV� SDUWQHU� DQG� WKH
FUHDWRU� RI�0LFNH\�0RXVH�ZKR�ZDV� DOVR� UHVSRQVLEOH� IRU� WKH� ����GHJUHH
FDPHUD�DQG�SURMHFWRU�V\VWHPV�XVHG�DW�WKHPH�SDUNV��,ZHUNV
�VSHFLDO�YHQXH
GHVLJQV� LQFOXGH�� ,ZHUNV� ���� �D� ��PP� �� SHUI� V\VWHP��� ,ZHUNVSKHUH� ���
�IRU� GRPHG� WKHDWHUV��� +LJK� 5HVROXWLRQ� ��PP� DQG� ,ZHUNV� ��'�� 2WKHU
V\VWHPV�DUH�LQ�GHYHORSPHQW��,ZHUNV�ILOPV�FDQ�EH�SURMHFWHG�DW�HLWKHU����RU
��� ISV�� 7KH� LPDJH� LV� V\QFKURQL]HG� ZLWK� D� VL[�WUDFN� ³VXUURXQG� VWHUHR
V\VWHP´�DQG�SURMHFWHG�RQ�D�JLDQW�VFUHHQ�LQ�IXOO\�FRPSXWHUL]HG�WKHDWHUV�

7HOHYLVLRQ
7KH� DVSHFW� UDWLR� RI� WHOHYLVLRQ� LV� WKHRUHWLFDOO\� ������� DQG� ILOP� IRUPDWV
FRQIRUPLQJ� WR� WKLV� UDWLR� VKRXOG� EH� HDVLO\� YLHZHG� RQ� WHOHYLVLRQ�
8QIRUWXQDWHO\�� WKH� EURDGFDVW� SURFHVV� FKRSV� RII� WKH� HGJHV� RI� WKH� SLFWXUH
GXULQJ�VHYHUDO�VWDJHV�RI�UHSURGXFWLRQ�EHIRUH�LW�UHDFKHV�\RXU�WHOHYLVLRQ�VHW
VR� WKDW�DV�PXFK�DV�����RI� WKH�SLFWXUH�FDQ�EH� ORVW��%XW� WKLQJV�JHW�ZRUVH
VWLOO�EHFDXVH�\RXU�WHOHYLVLRQ�LV�VHW�E\�WKH�PDQXIDFWXUHU� WR�XQGHUVFDQ�WKH
EURDGFDVW�LPDJH��HOLPLQDWLQJ�HYHQ�PRUH�RI�WKH�SLFWXUH�
:LGH�VFUHHQ� SLFWXUHV� VXIIHU� WKH� PRVW�� ZKLFK� KDV� UHVXOWHG� LQ� WKH

SUDFWLFH�RI�UHIUDPLQJ�WKHDWULFDO�PRYLHV�IRU�WHOHYLVLRQ��.QRZQ�DV�SDQQLQJ
DQG�VFDQQLQJ��WKH�SURFHVV�FRQVLVWV�RI�UHSKRWRJUDSKLQJ�WKH�ILOP�WR�LQFOXGH
WKH� PRVW� LPSRUWDQW� VWRU\� HOHPHQWV�� )RU� LQVWDQFH�� WZR� FKDUDFWHUV
SRVLWLRQHG�DW�WKH�HGJHV�RI�D�ZLGH�VFUHHQ�PRYLH�LQ�D�PDVWHU�VKRW�FDQQRW�EH
VHHQ�VLPXOWDQHRXVO\�LQ�WKH�WHOHYLVLRQ�IRUPDW��7KH�VROXWLRQ�LV�WR�SDQ�RU�FXW
IURP�SOD\HU�WR�SOD\HU�DV�WKH\�VSHDN�ZKHQ�WKH�ILOP�LV�WUDQVIHUUHG�WR�YLGHR�
,W
V�QR�QHZV�WR�REVHUYDQW�YLHZHUV�WKDW�WKH�ILOPPDNHU
V�FDUHIXO�IUDPLQJ�RI
VKRWV� LV� WUDVKHG� ZKHQ� WKHDWULFDO� IHDWXUHV� DSSHDU� RQ� WHOHYLVLRQ�
)RUWXQDWHO\�� WKLV� PD\� EH� D� WHPSRUDU\� VLWXDWLRQ²KLJK�GHILQLWLRQ
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WHOHYLVLRQ�ZLWK�D�ZLGHU�DVSHFW�UDWLR�ZLOO�SUREDEO\�HOLPLQDWH�WKH�ZRUVW�RI
WKHVH�SUREOHPV�ZLWKLQ�WKH�QH[W�GHFDGH�
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&RPSDULVRQ�RI�,0$;����PP�DQG���PP
DVSHFW�UDWLR�DQG�QHJDWLYH�VL]HV�

���



7

���3$57,1*�6+276

KH�ILOP�EXVLQHVV�LV�LQ�IRU�VRPH�ELJ�FKDQJHV�RYHU�WKH�QH[W�VHYHUDO�\HDUV�
7KH�UHDVRQ�IRU� WKHVH�FKDQJHV�LV� WKH�FRPSXWHU�DQG�HOHFWURQLF�SURGXFWLRQ�
7KLV� LV� ZKHUH� WKH� IXWXUH� RI� PDVV� PHGLD� OLHV�� DQG� VLQFH� WKLV� LV� RI� YLWDO
LQWHUHVW�WR�XS�DQG�FRPLQJ�ILOPPDNHUV��,�ZRXOG�OLNH�WR�FORVH�WKH�ERRN�ZLWK
P\�WKRXJKWV�RQ�WKH�GLUHFWLRQ�RI�YLVXDOL]DWLRQ��ILOPPDNLQJ�DQG�FRPSXWHUV
RYHU�WKH�QH[W�IHZ�\HDUV�
$V�D�WRRO�DQG�DV�D�V\VWHP��WKH�FRPSXWHU�SUHVHQWV�DUWLVWV�ZLWK�DQ�HQWLUHO\

QHZ�DSSURDFK�WR� WKH�FUHDWLYH�SURFHVV��$V�PLJKW�EH�H[SHFWHG�RI�D�GHYLFH
WKDW� LV� PRGHOHG� RQ� WKH� EUDLQ�� VRIWZDUH� GHVLJQHG� IRU� DUWLVWV� FUHDWHV� D
ZRUNLQJ�HQYLURQPHQW�WKDW�VLPXODWHV�WKH�LPDJLQDWLRQ��2I�FRXUVH��E\�LWVHOI�
WKH�FRPSXWHU�LV�QRW�LPDJLQDWLYH�DQG�LV�OLPLWHG�WR�WKH�LQIRUPDWLRQ�WKDW�DQ
DUWLVW�ORDGV�LQWR�PHPRU\��%XW�RQFH�WKLV�LV�GRQH��VRXQG�DQG�LPDJHV�FDQ�EH
PDQLSXODWHG�ZLWK�D�VSHHG�DQG�IOXLGLW\� WKDW�FDQ�EH�FRPSDUHG�RQO\� WR�RXU
RZQ�LPDJLQDWLRQV�
7KH� FRPSXWHU� LV� DEOH� WR� PDQDJH� LPDJHV� DQG� VRXQGV� TXLFNO\� E\

FRQYHUWLQJ� WKHP� WR�D�GLJLWDO� V\VWHP�RI�]HURHV�DQG�RQHV�� ,Q�D� VHQVH�� WKLV
V\VWHP� LV� OLNH� D� XQLYHUVDO� VROYHQW²WKH� ]HURHV� DQG� RQHV� DUH� HVVHQWLDOO\
SDUWLFOHV�RI�LPDJH�RU�VRXQG��$�ILOP�RU�D�SDLQWLQJ�LV�XOWLPDWHO\�FRPSRVHG
RI�WKH�VDPH�SDUWLFOHV�GLVSOD\HG�DV�SL[HOV��,I� WKHUH�LV�D�VXIILFLHQW�QXPEHU
RI�]HURHV�DQG�RQHV��WKH�TXDOLW\�RI�UHSURGXFWLRQ�IRU�D�VRXQG�RU�SLFWXUH�FDQ
JR�EH\RQG�RXU�DELOLW\�WR�GHWHFW�UHSURGXFWLRQ�
:KLOH� GLJLWDO� VWRUDJH� LV� D� QHDU� SHUIHFW� PHWKRG� RI� UHFRUGLQJ

LQIRUPDWLRQ�� LWV� JUHDWHVW� YLUWXH� LV� WKDW� LW� LV� DQ� H[WUDRUGLQDULO\� SOLDQW
PHGLXP��)RU� LQVWDQFH�� WKH�FRPSXWHU�FDQ�EH�XVHG� WR�DOWHU� WKH�IRUP�RI�DQ
LPDJH� LQ� D�PDQQHU� WKDW� LV� GLIIHUHQW� IURP� SKRWRJUDSK\�� SDLQWLQJ� RU� DQ\
RWKHU� NQRZQ� WHFKQLTXH� RU� PHGLXP�� $Q\WKLQJ� WKDW� LV� FUHDWHG� FDQ� EH
LQVWDQWO\�DOWHUHG��DQG�YHUVLRQV�RI�SUHYLRXV�GHVLJQV�FDQ�EH� LPSRUWHG� LQWR
WKH� QHZ� YHUVLRQ��$UWLVWV� ZLOO� ILQG� WKDW� WKLV� DOORZV� WKHP� WR� GHVLJQ� DQG
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FUHDWH�VRXQGV�DQG�LPDJHV�LQ�QHZ�ZD\V�
7R�D�JUHDW�H[WHQW��WKLV�LV�DOUHDG\�SRVVLEOH�ZLWK�PXVLFDO�V\QWKHVL]HUV�DQG

VDPSOHUV�� 2QFH� D� VRXQG� LV� GLJLWL]HG�� WKH� QXPHULFDO� LQIRUPDWLRQ� FDQ� EH
YDULHG� WR� UHVKDSH� DQ\� DVSHFW� RI� D� WRQH��7KLV� FDQ� EH� GRQH� LQWXLWLYHO\� E\
XVLQJ�WKH�V\QWKHVL]HU�DV�D�PXVLFDO�LQVWUXPHQW�XVLQJ�FRQWUROV�WR�VKDSH�WKH
VRXQG��$�FRPSXWHU�FDQ�DOVR�EH�XVHG�WR�DQDO\]H�WKH�VLQH�ZDYH�RU�DQ\�RWKHU
REMHFWLYH�GHVFULSWLRQ�RI�WKH�VRXQG��8VLQJ�JUDSKLF�RU�PXVLFDO�QRWDWLRQ�WKH
FRPSRVHU�FDQ�WKHQ�ZULWH�D�PRGLILHG�GHVFULSWLRQ�ZKLFK�WKH�FRPSXWHU�SOD\V
EDFN�� :LWK� ERWK� PHWKRGV�� WUDGLWLRQDO� PXVLFDO� LQVWUXPHQWV� FDQ� EH
SUHFLVHO\� UHFUHDWHG� LQ� WKH� FRPSXWHU� DQG� H[WHQGHG� EH\RQG� WKHLU� QRUPDO
UDQJH�� &ODULQHW� ULIIV� FDQ� EH� SOD\HG� RQ� D� V\QWKHVL]HG� JXLWDU� RU� ERWK
LQVWUXPHQWV� FDQ� EH� FRPELQHG� WR� FUHDWH� D�PXVLFDO� VRXQG� WKDW� KDV� QHYHU
H[LVWHG�EHIRUH�
7KLV�VDPH�NLQG�RI�FUHDWLYH�IUHHGRP�LV�XOWLPDWHO\�SRVVLEOH�ZLWK�LPDJHV�

DQG� ULJKW� QRZ���'� FRPSXWHU� DQLPDWLRQ� LV� WKH� IXOOHVW� H[SUHVVLRQ� RI� WKLV
LGHD��:KLOH�OLPLWDWLRQV�LQ�PHPRU\�DQG�SURFHVVLQJ�VSHHG�VWLOO�QHHG�WR�EH
RYHUFRPH��WKH�WHFKQRORJ\�LV�SURJUHVVLQJ�DW�D�IDQWDVWLF�UDWH�
2QH�RI�WKH�PRVW�LQWHUHVWLQJ�WKLQJV�DERXW�FRPSXWHU�JUDSKLFV�LV�KRZ�WKH\

FDQ�EH�XVHG�WR�LQWHUSUHW�D�SLFWXUH��,I�D�FRPSXWHU�LV�SURJUDPPHG�WR�IROORZ
WKH�ODZV�RI�JUDYLW\�DQG�RWKHU�QDWXUDO�HIIHFWV��DQLPDWLRQ�RI�D�PRYLQJ�FDU
ZLOO� LQFOXGH� WKH�FRUUHFW�EDOOLVWLFV��ZLQG� IDFWRUV�DQG� IULFWLRQDO� LQIOXHQFHV
IRXQG� RQ� WKH� URDG�� 7KH� SDUDPHWHUV� FDQ� DOVR� EH� FUHDWLYHO\� DOWHUHG� WR
SURGXFH�DQ�DQLPDWLRQ�WKDW�REH\V�WKH�SK\VLFV�DQG�JUDYLWDWLRQDO�HIIHFWV�RI�D
IDQWDV\�ZRUOG��:KLOH� WKLV�PD\� VRXQG� OLNH� D�YHU\� IRUPXODLF� DSSURDFK� WR
LQYHQWLRQ�� WKHUH� DUH� QR� OLPLWV� WR� WKH� ZD\� WKH� FRPSXWHU� FDQ� EH
SURJUDPPHG��$V���'�DQLPDWLRQ�EHFRPHV�PRUH�VRSKLVWLFDWHG�VR�ZLOO� WKH
DUW� RI� SURJUDPPLQJ� DV� D�PHDQV� RI� SHUVRQDO� H[SUHVVLRQ��$QG� WKHUH�ZLOO
DOZD\V�EH�DUWLVWV�ZKR�XVH� WKH�FRPSXWHU� LQ�FRQMXQFWLRQ�ZLWK�KDQGFUDIWHG
ZRUNV�
:KLOH� WKH� XOWLPDWH� FRQWURO� RI� LPDJHU\� DQG� WKH� DUWLVWLF� IUHHGRP� WKLV

HQWDLOV�LV�DQ�H[FLWLQJ�SURVSHFW��WKH�PRVW�SURYRFDWLYH�GHYHORSPHQW�LV�WKDW
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WKLV� LQFUHGLEOH� SRZHU� WR� FUHDWH�ZLOO� EH� LQ� WKH� KDQGV� RI� LQGLYLGXDOV�ZLWK
SHUVRQDO� FRPSXWHUV��)LOPPDNHUV�ZLOO� ILQG� WKDW� IRU� WKH� ILUVW� WLPH�FUXFLDO
SDUWV�RI� WKH� ILOPPDNLQJ�SURGXFWLRQ�SURFHVV�ZLOO� EH� LQ� WKH�KDQGV�RI� MXVW
DERXW�DQ\RQH��3URGXFWLRQ�IRU�DQ�DQLPDWHG�ILOP��QRUPDOO\�UHTXLULQJ�ODEV�
VRXQG� VWXGLRV�� H[SHQVLYH� SKRWRJUDSKLF� HTXLSPHQW� DQG� GXSOLFDWLRQ
VHUYLFHV�ZLOO�EH�GRQH�LQ�D�GLJLWDO�IRUPDW�RQ�D�GHVN�DW�KRPH�
7KH�SURPLVH� LV� WKDW�RQFH�SODLQ� IRON�KDYH� WKH� WHFKQRORJ\� WR�PDNH�DQG

GLVWULEXWH� LPDJHV�� WKH� LQGLYLGXDO� ILOPPDNHU�RU�PHGLDPDNHU�ZLOO�EH�DEOH
WR� UHDFK� DQ� DXGLHQFH� ZLWKRXW� WKH� LQWHUIHUHQFH� RI� PDVV� PDUNHW
FRQVLGHUDWLRQV��,I� WKLV�FRPHV�WR�SDVV�� WKLV�QHZ�W\SH�RI�SRSXOLVP�PD\�EH
WKH�PRVW�LPSRUWDQW�ORQJ�WHUP�GHYHORSPHQW�WR�FRPH�RXW�RI�6LOLFRQ�9DOOH\�
$�VHULRXV�DOWHUQDWLYH�WR�KLJKO\�UHVWULFWHG�GLVWULEXWLRQ�FKDQQHOV�LV�VWLOO�D

ZD\V�RII��EXW�WKHUH�DUH�PRUH�LPPHGLDWH�RSSRUWXQLWLHV�FXUUHQWO\�HPHUJLQJ�
,Q� WKH� IXWXUH�� ILOPPDNHUV� FDQ� H[SHFW� QHZ� MRE� FDWHJRULHV� WR� DSSHDU� LQ
FRPSXWHU�DLGHG� ILOP� GHVLJQ�� )LOPPDNHUV�� IUXVWUDWHG� E\� WKH� EXVLQHVV� RI
ILOP�� PD\� ILQG� WKDW� WKH� PRVW� IHUWLOH� DUHD� IRU� FUHDWLQJ� D� FKDOOHQJLQJ
SRVLWLRQ�LV�LQ�FRPSXWHU�YLVXDOL]DWLRQ��FRPSXWHU�JUDSKLFV�RU�HGLWLQJ��7KLV
PD\� EH� D� ZD\� WR� VWD\� DFWLYH� �DQG� VROYHQW�� ZKLOH� \RX� FRQWLQXH� ZLWK
SHUVRQDO�ZRUN�
2QH�DUHD�WKDW� LV�RQ�WKH�YHUJH�RI�UDSLG�JURZWK�LV�HOHFWURQLF�SURGXFWLRQ

GHVLJQ��$W� WKLV� SRLQW� &$'� LV� QRW� LQ� JHQHUDO� XVH� E\� PRWLRQ� SLFWXUH� RU
WHOHYLVLRQ� SURGXFWLRQ� GHVLJQHUV�� WKRXJK� LW� LV� DQ� DIIRUGDEOH� DQG� PDWXUH
WHFKQRORJ\� IRU� VHW� GHVLJQ��:KHQ� DUW� GLUHFWRUV� DQG� SURGXFWLRQ� GHVLJQHUV
EHJLQ�WR�FDWFK�RQ�WR�ZKDW�WKH\
YH�EHHQ�PLVVLQJ��WKH\�ZLOO�QHHG�TXDOLILHG
DVVLVWDQWV�IDPLOLDU�ZLWK�WKH�FRPSXWHU��$�UHODWHG�DUHD�ZRUWK�ORRNLQJ�LQWR�LV
HOHFWURQLF� VWRU\ERDUGLQJ� XVLQJ� WKH� SUHVHQWDWLRQ� WRROV� QRZ� DYDLODEOH� IRU
SHUVRQDO�FRPSXWHUV��7KLV�LV�DQRWKHU�VHUYLFH�WKDW�LV�QRW�FXUUHQWO\�DYDLODEOH
�WKRXJK�LW�FRXOG�EH��RQO\�EHFDXVH�WKH�PRWLRQ�SLFWXUH�LQGXVWU\�LV� ODJJLQJ
EHKLQG� WKH� WHFKQRORJ\�� +RZHYHU�� ZKHQ� FKDQJH� FRPHV�� LW� FRXOG� EH
SUHFLSLWRXV��)RU� H[DPSOH��ZKHQ�YLGHRWDSH� HGLWLQJ�EHJDQ� WR� UHSODFH� ILOP
HGLWLQJ�LQ�WKH�����V��PRVW�RI�WKH�LQGXVWU\�VZLWFKHG�WR�WDSH�LQ�MXVW�WZR�RU
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WKUHH�\HDUV�
7KHVH� NLQGV� RI� SUHGLFWLRQV� ZRUU\� PDQ\� ILOPPDNHUV�� 7KLV� LV

XQGHUVWDQGDEOH�� VLQFH� QHZ� WHFKQRORJ\� KDV� QHYHU� JXDUDQWHHG� EHWWHU
FUDIWVPDQVKLS�RU�FRQWHQW��$OO�WRR�RIWHQ�WKH�JRDO�RI�WHFKQLFDO�DGYDQFHV�KDV
EHHQ�IDVWHU�DQG�FKHDSHU�UHVXOWV�
$V� D� ILOPPDNHU� ZKR� KDV� D� JUHDW� ORYH� IRU� WKH� VLOYHU� LPDJH� DQG� WKH

WDFWLOH� SOHDVXUH� RI� VKRRWLQJ� DQG� FXWWLQJ� VWULSV� RI� ILOP�� LW� LV� GLIILFXOW� WR
ORRN� DKHDG� WR�D� WLPH�ZKHQ� VRPH� RI�P\� KDUG�HDUQHG� VNLOOV�ZLOO� EHFRPH
RXWGDWHG�� 6WLOO�� WKH� FRPSXWHU� SURYLGHV� VRPH� QHZ� SOHDVXUHV�� ZKLFK� DUH
EHFRPLQJ� DV� DIIRUGDEOH� DV� D� YLGHR� FDPHUD�� OLJKWV� DQG� D� WULSRG�� $V� D
FRPSXWHU� JUDSKLFV� IULHQG� RI� PLQH� UHFHQWO\� SRLQWHG� RXW� WR� PH�� KH� FDQ
FUHDWH� D� UHDOLVWLF� DQLPDWHG� VHTXHQFH� ZLWK� VRXQG� RQ� WKH� FRPSXWHU� LQ� D
FRXSOH�RI�DIWHUQRRQV��+H�KDV�WKH�FRPSXWHU�DQ\ZD\��VR�KLV�RQO\�SURGXFWLRQ
H[SHQVH�LV�WKH�RQH�WLPH�FRVW�RI�VRIWZDUH��:LWKRXW�WKH�FRPSXWHU�KH�FRXOG
QRW�PDNH�VLPLODUO\�FRPSOH[�SURGXFWLRQV�
)LOPPDNHUV�ZKR�FDQ
W�LPDJLQH�VLWWLQJ�LQGRRUV�WR�PDQLSXODWH�LPDJHV�RQ

D�PRQLWRU�GR�QRW�KDYH�WR�ZRUU\�WKDW�WKH�FRPSXWHU�UHSUHVHQWV�FRPSHWLWLRQ
WR� WUDGLWLRQDO� ILOPPDNLQJ�� )RU� DOO� WKH� FUHDWLYH� IUHHGRP� LW� UHSUHVHQWV�
LPDJHPDNLQJ� RQ� WKH� FRPSXWHU� LV� QRW� D� VXEVWLWXWH� IRU� WKH� UHZDUGV� RI
GRFXPHQWLQJ�DQG�LQWHUDFWLQJ�ZLWK�WKH�UHDO�ZRUOG��7KLV�UHTXLUHV�D�FDPHUD
DQG�WKH�FXULRVLW\�WKDW�LQVSLUHV�WKH�EHVW�ILOPPDNLQJ�
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UW�GLUHFWRU�+DUROG�0LFKHOVRQ�GHYLVHG�WKH�IROORZLQJ�PHWKRG�IRU
FDPHUD�DQJOH�SURMHFWLRQ��ZKLFK�ZDV�VKRZQ�WR�PH�E\�SURGXFWLRQ
LOOXVWUDWRU� &DPLOOH� $EERWW�� 2QFH� PDVWHUHG� LW� LV� D� XVHIXO
WHFKQLTXH�IRU�SUHYLHZLQJ�VHW�SODQV�DQG�FDPHUD�SODFHPHQW�
,Q� HVVHQFH�� FDPHUD� DQJOH� SURMHFWLRQ� LV� D� ZD\� RI� WDNLQJ� WKH

LQIRUPDWLRQ�RQ�D�SODQ�DQG�HOHYDWLRQ�DQG�XVLQJ�LW�WR�SORW�D�VLQJOH
SHUVSHFWLYH�GUDZLQJ�DFFRUGLQJ�WR�WKH�UXOHV�RI�OLQHDU�SHUVSHFWLYH��,Q�OLQHDU
SHUVSHFWLYH�DOO�SDUDOOHO�OLQHV�DQG�HGJHV�RI�VXUIDFHV�UHFHGLQJ�DW�WKH�VDPH
DQJOH�DUH�GUDZQ�RQ� WKH�SLFWXUH�SODQH� LQ� VXFK�D�ZD\� WKDW� WKH\� FRQYHUJH
WRZDUG�D�VLQJOH�YDQLVKLQJ�SRLQW
7KH�DQJOH�DW�ZKLFK�SDUDOOHO�OLQHV�DQG�VXUIDFH�HGJHV�UHFHGH�GHWHUPLQHV

WKH�GHJUHH�RI�FRQYHUJHQFH� LQ�D�SHUVSHFWLYH�GUDZLQJ� LQ�H[DFWO\� WKH�VDPH
ZD\�DV�WKH�IRFDO�OHQJWK�RI�D�OHQV�GHWHUPLQHV�WKH�GHJUHH�RI�FRQYHUJHQFH�LQ
D� SKRWRJUDSK��)LJXUH� �� VKRZV� D� ER[� DV� LW� ZRXOG� DSSHDU� WKURXJK� D� ORQJ
IRFDO� OHQJWK� OHQV� �D�� DQG� D� ZLGH�DQJOH� OHQV� �E��� 1RWLFH� WKDW� WKH� DQJOH
IRUPHG�QHDU�WKH�YDQLVKLQJ�SRLQW�RQ�WKH�KRUL]RQ�OLQH�LV�VPDOOHU�IRU�D�ORQJ
IRFDO�OHQJWK�OHQV�WKDQ�IRU�D�ZLGH�DQJOH�OHQV�
,I� \RX� FRQVXOW� WKH�$PHULFDQ�&LQHPD�WRJUDSKHU�0DQXDO� \RX� ZLOO� VHH

WKDW� WKHUH�DUH� OHQV� WDEOHV�VKRZLQJ�WKH�DQJOHV�RI�YLHZ��KHLJKW�DQG�ZLGWK�
IRU� SULPH� OHQVHV�ZLWK� FRPPRQ� IRFDO� OHQJWKV��7KH�SRLQW� WR� UHPHPEHU� LV
WKDW�WKH�DQJOH�RI�YLHZ�IRU�DQ\�OHQV�FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�GHJUHH�RI
FRQYHUJHQFH�IRU�D�SHUVSHFWLYH�GUDZLQJ��,Q�WKLV�ZD\�D�SHUVSHFWLYH�GUDZLQJ
FDQ� EH� PDGH� WR� SUHVHQW� ZKDW� DQ\� JLYHQ� FDPHUD� OHQV� ZRXOG� VHH�� ,I� ZH
SURFHVV�WKH�GLPHQVLRQV�RQ�WKH�SODQ�DQG�HOHYDWLRQ�DFFRUGLQJ�WR�WKH�FDPHUD
DQJOHV�IRU�D�JLYHQ�OHQV�DQG�DVSHFW�UDWLR��ZKLFK�GHWHUPLQHV�WKH�GHJUHH�RI
FRQYHUJHQFH�� WKHQ�ZH� FDQ�PDNH� D� SHUVSHFWLYH� GUDZLQJ�� 7KLV� LV� FDPHUD
DQJOH�SURMHFWLRQ�
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)LJXUH��

7R�PDNH�D�SURMHFWLRQ�GUDZLQJ�IRU�DQ\�FDPHUD�DQJOH�DQG�OHQV�ZH�QHHG�D
EOXHSULQW� SODQ� DQG� HOHYDWLRQ� RI� D� VHW� RU� WKH� GLPHQVLRQV� RI� NH\� SRLQWV
PHDVXUHG�DW�D�UHDO�ORFDWLRQ��$�SURMHFWLRQ�FDQ�EH�HLWKHU�WZR�SRLQW�RU�WKUHH�
SRLQW�SHUVSHFWLYH��:KHQ�WKH�FDPHUD�LV�WLOWHG�XS�RU�GRZQ�OHVV�WKDQ������
GHJUHHV� IURP� WKH� JURXQG� SODQH�� WZR�SRLQW� SHUVSHFWLYH� LV� VXIILFLHQWO\
DFFXUDWH�IRU�WKH�SURMHFWLRQ��5HODWLYHO\�ORZ��RU�KLJK�DQJOH�VKRWV��KRZHYHU�
PXVW�EH�GUDZQ� LQ� WKUHH�SRLQW�SHUVSHFWLYH��ZKLFK� LV�D�FRQVLGHUDEO\�PRUH
GLIILFXOW�SURFHGXUH��)RU�PRVW�YLVXDOL]DWLRQ�QHHGV��WZR�SRLQW�SURMHFWLRQ�LV
DGHTXDWH�DQG� WKDW� LV� WKH� V\VWHP�ZH�ZLOO� LOOXVWUDWH� KHUH��$W� WKH�PRPHQW
WKHUH� LV�QR� WH[W�RU� FRXUVH� WKDW� WHDFKHV� WKUHH�SRLQW�SURMHFWLRQ�� DQG� LW� FDQ
RQO\�EH� OHDUQHG�IURP�DQ� LQGXVWU\�SURIHVVLRQDO�VXFK�DV�DQ�DUW�GLUHFWRU�RU
SURGXFWLRQ�LOOXVWUDWRU�

7RROV�IRU�3URMHFWLRQ
3URMHFWLRQ�HPSOR\V�GUDIWLQJ�WHFKQLTXHV�IDPLOLDU�WR�DUFKLWHFWV��VR�\RX�ZLOO
QHHG�D�IHZ�EDVLF�GUDIWLQJ�WRROV��D����GHJUHH�WULDQJOH��D�SURWUDFWRU��WUDFLQJ
SDSHU�� SXVKSLQV�� D� UXOHU� �SUHIHUDEO\� DQ� DUFKLWHFW
V� VFDOH��� D� SHQFLO� DQG� D
GLYLGHU� IRU� WUDQVIHUULQJ�PHDVXUHPHQWV��<RX� ZLOO� DOVR� QHHG� WKH� WDEOH� RI
OHQV�DQJOHV�SULQWHG�DW�WKH�EDFN�RI�WKLV�VHFWLRQ�

3UHSDUDWLRQ
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%HIRUH�PDNLQJ�WKH�SURMHFWLRQ��\RX�ZLOO�QHHG�WR�GUDZ�WKH�FDPHUD�DQJOH�RQ
WUDFLQJ� SDSHU�� 7KHUH� DUH� WZR� FDPHUD� DQJOHV� IRU� DQ\� OHQV�� RQH� IRU� WKH
KHLJKW�RI�WKH�IUDPH�DQG�WKH�RWKHU�IRU�WKH�ZLGWK��ERWK�PHDVXUHG�LQ�GHJUHHV�
:H�GHFLGH�ZKDW�DQJOH�WR�XVH�EDVHG�RQ�WKH�JHQHUDO�LGHD�ZH�KDYH�IRU�WKH

VL]H� RI� WKH� VKRW�� 6LQFH� WKH� ORFDWLRQ� ZH� ZLOO� EH� SURMHFWLQJ� LV� D� VPDOO
LQWHULRU� DQG�ZH�ZRXOG� OLNH� WR� VHH� D� JRRG� SRUWLRQ� RI� WKH� URRP�� D�ZLGH�
DQJOH�OHQV�LV�DSSURSULDWH��)RU�RXU�GUDZLQJ�D���PP�OHQV�LV�D�JRRG�FKRLFH�
:H�ZLOO�EH�SURMHFWLQJ�WKH�GUDZLQJ�XVLQJ�WKH��������DVSHFW�UDWLR�VKRZQ�LQ
)LJXUH� ��� %HFDXVH� RXU� SURMHFWLRQ� FDPHUD� DQJOHV� ZLOO� HYHQWXDOO\� EH
WUDQVIHUUHG�WR�WKH�SODQ�\RX�VKRXOG�GUDZ�WKH�DQJOH�ODUJH�HQRXJK�WR�FRYHU�D
JRRG�SRUWLRQ�RI�WKH�SODQ�GUDZLQJ�

)LJXUH��

7KH� DQJXODU� RXWHU� OLQHV� UHSUHVHQW� WKH� ZLGWK� RI� WKH� VSDFH� WKH� FDPHUD
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VHHV��DQ�DQJOH�RI����GHJUHHV��7KH�LQQHU�GRWWHG�OLQHV�UHSUHVHQW�WKH�KHLJKW�RI
WKH� VSDFH� WKH� FDPHUD� VHHV�� DQ� DQJOH� RI� ��� GHJUHHV�� 7KH� FDPHUD� LV
SRVLWLRQHG�DW�WKH�SRLQW�ZKHUH�WKH�IRXU�DQJOH�OLQHV�FRQYHUJH��7KLV�LV�FDOOHG
WKH�FDPHUD�VWDWLRQ�SRLQW� �63��DQG�UHSUHVHQWV� WKH� ORFDWLRQ�RI� WKH�FDPHUD�
$Q�DGGLWLRQDO�OLQH�LV�SODFHG�GRZQ�WKH�FHQWHU�RI�WKH�DQJOHV��7KLV�LV�FDOOHG
WKH�FHQWHU�OLQH��&/���7KH�FHQWHU�OLQH�UHSUHVHQWV�WZR�WKLQJV��WKH�FHQWHU�OLQH
RI�WKH�ZLGWK�RI�WKH�IUDPH�DQG�WKH�KRUL]RQ�OLQH�RI�WKH�KHLJKW�RI�WKH�SLFWXUH
SODQH�
/LQH� %'� LV� SHUSHQGLFXODU� WR� WKH� FHQWHU� OLQH� DQG� LV� FDOOHG� WKH�SLFWXUH

SODQH��7KH�SLFWXUH�SODQH�UHSUHVHQWV�WKH�YLHZ�ZH�DUH�GUDZLQJ�
6LQFH�WKH�UHODWLRQVKLS�EHWZHHQ�WKHVH�GLPHQVLRQV�LV�WKH�DVSHFW�UDWLR��WKH

DQJOHV�YDU\�ZLWK�WKH�IRUPDW��)LJXUH���VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH
FDPHUD�DQJOHV�DQG�WKH�DVSHFW�UDWLR��7KH�SURMHFWLRQ�SODQH� LV� WKH�IUDPH� LQ
ZKLFK�WKH�SHUVSHFWLYH�GUDZLQJ�ZLOO�EH�PDGH�

)LJXUH��

1RZ�ZH�FDQ�DGG�WKH�KRUL]RQ�OLQH�)*�WR�WKH�SURMHFWLRQ�IUDPH�LQ�)LJXUH
���$V�ZLWK�DQ\�OLQHDU�SHUVSHFWLYH�GUDZLQJ��RXU�KRUL]RQ�OLQH�UHSUHVHQWV�WKH
H\H�OHYHO�RI�WKH�YLHZHU��ZKLFK�LQ�RXU�FDVH�LV�WKH�FDPHUD��6LQFH�WKH�FDPHUD
LV���IW��RII�WKH�JURXQG��RXU�KRUL]RQ�OLQH�LV�DOVR�VHW�DW���IW��LQ�WKH�SLFWXUH��,Q

���



RWKHU�ZRUGV��DQ\�REMHFW�LQ�RXU�SLFWXUH�ZLOO�EH���IW��RII�WKH�JURXQG�ZKHUH�LW
WRXFKHV�WKH�KRUL]RQ�OLQH�
:H�ZLOO�DOVR�DGG�D�YHUWLFDO� OLQH�+,� WKDW�YHUWLFDOO\�ELVHFWV� WKH�KRUL]RQ

OLQH�LQ�WKH�FHQWHU�RI�WKH�IUDPH��7KH�YHUWLFDO�OLQH�+,�UHSUHVHQWV�WKH�FHQWHU
OLQH�RI�WKH�ZLGWK�RI�WKH�DVSHFW�UDWLR��7KH�KRUL]RQWDO�OLQH�)*�UHSUHVHQWV�WKH
KRUL]RQ�OLQH�
1H[W��ZH� SODFH� WKH� SODQ� DQG� HOHYDWLRQ� �)LJXUH���� RQ� D� WKLFN� SLHFH� RI

GUDZLQJ� ERDUG�� 7KLV� LV� GRQH� VR� WKDW� ZH� FDQ� SXW� D� SXVKSLQ� ZKHUH� WKH
FDPHUD�LV�SODFHG�
1RZ�ZH
UH�UHDG\�WR�IUDPH�WKH�VKRW�XVLQJ�WKH�OHQV�DQJOH�RQ�WKH�WUDFLQJ

SDSHU��3ODFH�WKH�DQJOH�RYHU�WKH�SODQ�DV�VKRZQ�LQ�)LJXUH���DQG�SRVLWLRQ�WKH
DQJOH� VR� WKDW� WKH�ZLGWK�RI� WKH� DQJOH� LQFOXGHV� WKH�SRUWLRQ�RI� WKH� VHW� \RX
ZRXOG� OLNH� WR� VHH� LQ� WKH� ILQDO�GUDZLQJ��7UDQVIHU� WKH� FDPHUD�SRVLWLRQ��RU
VWDWLRQ�SRLQWV��63���DQG�SODFH�WKH�SXVKSLQ�DW�WKLV�SRLQW��7KLV�ZLOO�FRPH�LQ
KDQG\�ZKHQ� \RX� OLQH� XS� D� UXOHU� DORQJ� WKH� FDPHUD� VWDWLRQ� SRLQW� LQ� ODWHU
VWHSV�

)LJXUH��

���



)LJXUH��

)LJXUH��

7KH�ZLGWK�DQJOH�RQ�WKH�SODQ�LV�XVHG�WR�PHDVXUH�WKH�ZLGWK�RI�DOO�REMHFWV

���



LQ�WKH�VKRW��+RZHYHU��ZH�VWLOO�QHHG�D�ZD\�WR�GHWHUPLQH�WKH�KHLJKW�RI�WKH
FDPHUD�DQG�WKH�KHLJKW�RI�WKH�REMHFWV��WDEOHV��GRRUV�DQG�ZLQGRZV��HWF���LQ
WKH� VKRW�� :H
OO� GR� WKLV� E\� SODFLQJ� D� KRUL]RQ� OLQH� RQ� WKH� HOHYDWLRQ�� DV
VKRZQ� DW� WKH� WRS� RI�)LJXUH����7KLV� KRUL]RQ� OLQH� LV� SODFHG� DW� WKH� FDPHUD
KHLJKW�� ZKLFK�ZH�ZLOO� VHW� DW� �� IW��� MXVW� EHORZ�H\H�OHYHO��0RVW� SODQV� \RX
ZLOO�HQFRXQWHU�DUH� LQ�9ó�LQ��VFDOH��EXW� IRU�UHDVRQV�RI�VSDFH� WKH�VFDOH�RI
WKH�IROORZLQJ�GLDJUDPV�ZLOO�YDU\�
,Q�)LJXUH���ZH�DGG�D�JURXQG�OLQH��ZKLFK�LV�GUDZQ�SDUDOOHO�WR�WKH�FHQWHU

OLQH�� 7KH� SXUSRVH� RI� WKH� JURXQG� OLQH� LV� WR� GHWHUPLQH� ZKHUH� REMHFWV²D
GRRU�� WDEOH�� SHUVRQ� RU� DQ\WKLQJ� HOVH� LQ� WKH� URRP²WRXFK� WKH� IORRU� RU
JURXQG�

7KH�JURXQG�OLQH�LV�DOZD\V�SODFHG�DW�D�GLVWDQFH�IURP�WKH�FHQWHU�OLQH�HTXDO�WR
WKH�FDPHUD�KHLJKW�RQ�WKH�HOHYDWLRQ�

)LJXUH��

%HJLQQLQJ�WKH�3URMHFWLRQ

���



1RZ�ZH�DUH�UHDG\�WR�WUDQVIHU�SRLQWV�IURP�WKH�SODQ�WR�WKH�SURMHFWLRQ�IUDPH�
:H�EHJLQ�E\�HVWDEOLVKLQJ�WKH�ORFDWLRQ�RI�WKH�IORRU�IRU�RQH�RI�WKH�HOHPHQWV
RQ�WKH�SODQ��7KLV�LV�D�WZR�VWHS�SURFHVV�DQG�ZLOO�EH�UHSHDWHG�RYHU�DQG�RYHU
IRU�HYHU\�REMHFW�RQ�WKH�SODQ�DQG�HOHYDWLRQ�
67(3�21(�� �GHWHUPLQLQJ�ZLGWK��:H�ZLOO� EHJLQ�E\� FKRRVLQJ� WKH� ILUVW

DUHD�RI�WKH�SODQ�WR�EH�WUDQVIHUUHG�WR�WKH�SURMHFWLRQ�IUDPH��,W�LV�D�PDWWHU�RI
VWDQGDUG�SUDFWLFH�LQ�FDPHUD�DQJOH�SURMHFWLRQ�WR�SURMHFW�D�ZDOO�ZLWKLQ�WKH
VHW��EHFDXVH�WKLV�KHOSV�JLYH�\RX�\RXU�EHDULQJV�IRU�DOO�WKH�RWKHU�REMHFWV�\RX
ZLOO�EH�ORFDWLQJ�
,W�PDNHV� WKH�PRVW�VHQVH� WR� ORFDWH� WKH�ZDOOV�DW� WKH�FRUQHU�RI� WKH�URRP

VLQFH�WKLV�ZLOO�HVWDEOLVK�WKH�EDVLF�OD\RXW�RI�WKH�URRP��7KH�FRUQHU�ZH
OO�EH
ZRUNLQJ� ZLWK� LV� FLUFOHG� RQ� WKH� SODQ� LQ�)LJXUH� ��� 6WHS� RQH� FRQVLVWV� RI
ILQGLQJ� RXW� ZKHUH� WKLV� FRUQHU� ZLOO� IDOO� OHIW� DQG� ULJKW� RQ� WKH� SURMHFWLRQ
GUDZLQJ��7R�GR�WKLV�WDNH�D�UXOHU�RU�VWUDLJKW�HGJH�DQG�OLQH�LW�XS�VR�WKDW�LW
LQWHUVHFWV� WKH�FDPHUD�VWDWLRQ�SRLQW� �63��� WKH�FRUQHU�RI� WKH� URRP�DQG� WKH
SLFWXUH� SODQH�� �7KLV� LV� ZKHUH� WKH� SXVKSLQ� LV� KHOSIXO� VLQFH� WKH� UXOHU� LV
PHUHO\� SXVKHG� XS� DJDLQVW� LW� DQG� SLYRWHG� RYHU� WR� WKH� FLUFOHG� FRUQHU� DV
VKRZQ�LQ�)LJXUH����

���



)LJXUH��

:KDW�ZH
UH� LQWHUHVWHG�LQ� LV� WKH�GLVWDQFH�RQ�WKH�SLFWXUH�SODQH�IURP�WKH
FHQWHU� OLQH� WR� WKH� SRLQW� DW� ZKLFK� WKH� VWUDLJKW� HGJH� FURVVHV�WKH� SLFWXUH
SODQH��LQGLFDWHG�DV�GLVWDQFH�-�LQ�)LJXUH����'LYLGHUV�FDQ�EH�XVHG�WR�WUDQVIHU
WKLV�GLVWDQFH�WR�WKH�SURMHFWLRQ�SODQH�
0RYLQJ� WR� WKH� SURMHFWLRQ� SODQH� LQ�)LJXUH����ZH� WUDQVIHU� GLVWDQFH� -� WR

WKH�GUDZLQJ��PHDVXULQJ� IURP�WKH�FHQWHU� OLQH� WR� WKH� OHIW��0DUN� WKLV�SRLQW
OLJKWO\�LQ�SHQFLO��$FWXDOO\�\RX�FDQ�GUDZ�D�YHUWLFDO�OLQH�OLJKWO\�WKURXJK�WKLV
SRLQW� VLQFH� WKLV� LV�ZKHUH� WKH� FRUQHU� RI� WKH� URRP�ZLOO� OLQH� XS��:KDW�ZH
QHHG�WR�ILQG�QRZ�DUH�WKH�WRSV�DQG�ERWWRPV�RI�WKH�ZDOOV�
1RWH��:H�FDQ�SDXVH�IRU�D�PRPHQW�KHUH�WR�FRQVLGHU�WKH�SURFHVV��6LQFH

WKH�FDPHUD�DQJOH�SLFWXUH�SODQH�RQ�WKH�SODQ�LV�WKH�VDPH�DV�WKH�SURMHFWLRQ
IUDPH��ERWK�DUH�GHULYHG�IURP�WKH�FDPHUD�DQJOH���DQ\�SRLQW� WR�WKH�OHIW�RU
ULJKW� RI� WKH� FHQWHU� OLQH� RQ� WKH� SODQ� ZLOO� IDOO� LQ� WKH� VDPH� SODFH� RQ� WKH
SURMHFWLRQ�GUDZLQJ�
67(3�7:2���GHWHUPLQLQJ�KHLJKW��2XU�QH[W�VWHS�LV�WR�ILQG�WKH�SRLQW�DW

ZKLFK�WKH�ZDOO�WRXFKHV�WKH�IORRU��7R�GR�WKLV��OLQH�XS�D����GHJUHH�WULDQJOH

���



SHUSHQGLFXODU�WR�WKH�FHQWHU�OLQH�VR�WKDW�WKH�WULDQJOH�LQWHUVHFWV�WKH�FLUFOHG
FRUQHU� RI� WKH� URRP�� 0DUN� WKH� SRLQW� ZKHUH� WKH� WULDQJOH� LQWHUVHFWV� WKH
JURXQG� OLQH��7KLV�SRLQW� LV� VXUURXQGHG�E\� WZR�FLUFOHV�DV� VKRZQ� LQ�)LJXUH
���

)LJXUH��

���



)LJXUH���

0RYLQJ� WR�)LJXUH�����ZH�WDNH�WKH�VWUDLJKW�HGJH�DJDLQ�DQG�OLQH�LW�XS�VR
WKDW�LW�LQWHUVHFWV�WKH�FDPHUD�VWDWLRQ�SRLQW��WKH�SXVKSLQ��DQG�WKH�QHZ�SRLQW
ZH�MXVW�IRXQG�RQ�WKH�JURXQG�OLQH��0DUN�ZLWK�D�SHQFLO�ZKHUH�WKLV�WRXFKHV
WKH�SLFWXUH�SODQH� DQG�PHDVXUH� WKH�GLVWDQFH� IURP� WKH�PDUN� WR� WKH� FHQWHU
OLQH��GLVWDQFH�.���7UDQVIHU�WKLV�GLVWDQFH�WR�WKH�SURMHFWLRQ�IUDPH�
7DNLQJ� WKLV� ODWHVW�PHDVXUHPHQW� �GLVWDQFH�.��ZH�PHDVXUH� GRZQ� IURP

WKH� KRUL]RQ� OLQH� RQ� WKH� SURMHFWLRQ� IUDPH� DV� VKRZQ� LQ�)LJXUH� ���� 6LQFH
ZH
YH� DOUHDG\� IRXQG� WKH� SRLQW� OHIW� DQG� ULJKW� ZKHUH� WKH� WZR�ZDOOV�PHHW
XVLQJ�6WHS�2QH��WKH�SRLQW�DW�ZKLFK�WKLV�OLQH�LQWHUVHFWV�GLVWDQFH�.�LV�ZKHUH
WKH�WZR�ZDOOV�WRXFK�WKH�IORRU��7KLV�SRLQW�LV�FLUFOHG�LQ�)LJXUH����
2XU�QH[W�MRE�LV�WR�ILQG�D�VHFRQG�SRLQW�ZKHUH�WKH�ZDOO�WRXFKHV�WKH�IORRU�

7KLV�ZLOO�HQDEOH�XV�WR�ORFDWH�WKH�YDQLVKLQJ�SRLQW�IRU�WKH�ZDOO�XVLQJ�6WHS
2QH��$Q� HDV\� SRLQW� WR� SORW� LV� D� ORFDWLRQ� ZKHUH� WKH� ZDOO� LQWHUVHFWV� WKH

���



FDPHUD� DQJOH�ZLGWK� OLQH� �WKH� HGJH� RI� WKH� VKRW��� 7KLV� SRLQW� LV� FLUFOHG� LQ
)LJXUH�����$V�\RX�FDQ�VHH�WKH�SRLQW�OLHV�RQ�WKH�FDPHUD�DQJOH�OLQH��6LQFH
WKLV�OLQH�FDUULHV�WKH�SRLQW�RXW�WR�WKH�SLFWXUH�SODQH�DV�WKRXJK�LW�ZHUH�D�UXOHU
RU�D�VWUDLJKW�HGJH�� LW�GXSOLFDWHV� WKH�IXQFWLRQ�RI�6WHS�2QH��7KHUHIRUH��ZH
VDYH�D�VWHS��,Q�IDFW��DQ\WLPH�D�SRLQW�OLHV�RQ�WKH�HGJH�RI�WKH�SLFWXUH�SODQH
ZH�GR�QRW�QHHG�WR�WUDQVIHU�WKH�GLVWDQFH�EHFDXVH�HLWKHU�FDPHUD�DQJOH�OLQH
IRU� ZLGWK� UHSUHVHQWV� WKH� VLGH� RI� WKH� SURMHFWLRQ� IUDPH�� :H� FDQ� MXPS
GLUHFWO\�WR�6WHS�7ZR�LQ�WKLV�FDVH�

)LJXUH���

���



)LJXUH���

)LJXUH���

8VLQJ� WKH� WULDQJOH�PHWKRG� IURP�6WHS� 7ZR�ZH� ILQG�ZKHUH� WKH� FLUFOHG
SRLQW�FURVVHV�WKH�JURXQG�OLQH�XVLQJ�D�UXOHU��DV�VKRZQ�LQ�)LJXUH�����<RX
OO
QHHG�WKH�UXOHU�WR�UHDFK�DFURVV�WKH�FHQWHU�OLQH�VR�\RX�FDQ�PDUN�WKH�SRLQW�RQ
WKH�JURXQG�OLQH��FLUFOHG�WZLFH��
)LQLVK� 6WHS� 7ZR� LQ�)LJXUH����E\� OLQLQJ�XS� WKH� VWUDLJKW� HGJH�ZLWK� WKH

SRLQW�\RX�MXVW�PDUNHG�RQ�WKH�JURXQG�OLQH��$V�EHIRUH��PHDVXUH�WKH�KHLJKW

���



GLVWDQFH��/��WR�WKH�FHQWHU�OLQH�ZLWK�WKH�GLYLGHUV�
7UDQVIHU�KHLJKW�GLVWDQFH�/�WR�WKH�SURMHFWLRQ�IUDPH�DV�VKRZQ�LQ�)LJXUH

����PHDVXULQJ�GRZQ�IURP�WKH�KRUL]RQ�OLQH�DORQJ�WKH�VLGH�RI�WKH�SURMHFWLRQ
IUDPH�� �5HPHPEHU� WKDW� ZH� VNLSSHG� 6WHS�2QH� EHFDXVH� RXU� SRLQW� RQ� WKH
SODQ�ZDV�RQ�WKH�FDPHUD�DQJOH�ZLGWK�OLQH��
:H�QRZ�KDYH�ORFDWHG�WZR�SRLQWV�ZKHUH�WKH�ULJKW�KDQG�WRXFKHV�WKH�ZDOO�

%\�FRQQHFWLQJ�WKHP�DQG�FDUU\LQJ�WKH�SRLQW�WR�WKH�KRUL]RQ�OLQH��ZH�ILQG�WKH
YDQLVKLQJ�SRLQW�IRU�WKDW�ZDOO�

)LJXUH���

���



)LJXUH���

)LJXUH���

:H�FDQ�UHSHDW�WKLV�SURFHGXUH�IRU�WKH�OHIW�KDQG�ZDOO�E\�ILUVW�ILQGLQJ�WKH
SRLQW� ZKHUH� LW� WRXFKHV� WKH� FDPHUD� DQJOH� IRU� ZLGWK�� $V� EHIRUH�� WKLV� LV
HTXLYDOHQW� WR� WKH�HGJH�RI� WKH�IUDPH�RQ� WKH�SURMHFWLRQ�IUDPH��WKH�FLUFOHG
SRLQW�LQ�)LJXUH�����
:H�UHSHDW�6WHS�7ZR�IRU�WKH�FLUFOHG�SRLQW�LQ� )LJXUH�����WUDQVIHUULQJ�LW�WR

WKH� SURMHFWLRQ� IUDPH�ZLWK� GLYLGHUV�� �6LQFH�ZH� KDYH� MXVW� GRQH� WKLV� IRU� D
SRLQW� RQ� WKH� RSSRVLWH� VLGH� RI� WKH� IUDPH� WKH� HQWLUH� SURFHVV� ZLOO� QRW� EH

���



VKRZQ�� -XVW� UHSHDW� WKH� VWHSV� VKRZQ� LQ�)LJXUHV������������ DQG���� IRU� WKH
QHZ�SRLQW��
7KH�QHZ�SRLQW� LV�VKRZQ�LQ�SODFH� LQ�)LJXUH����FLUFOHG�RQ� WKH� OHIW�KDQG

VLGH� RI� WKH� SURMHFWLRQ� IUDPH�� &RQQHFWLQJ� WKH� WZR� ZDOO� SRLQWV� ZH� ILQG
WKHYDQLVKLQJ�SRLQW�IRU�WKH�OHIW�KDQG�ZDOO�
%HIRUH�PRYLQJ�WR�WKH�QH[W�VWHS�ZH�FDQORRN�DW�RQH�VKRUWFXW�IRU�ILQGLQJ

WKH�YDQLVKLQJ�SRLQW�RI�ZDOOV�RU� WDEOHV�RU�DQ\�RWKHU�REMHFW� WKDW�KDV�ULJKW�
DQJOH�FRQVWUXFWLRQ��+HUH
V�KRZ�LW
V�GRQH��)LUVW�GUDZ�WZR�OLQHV�EHJLQQLQJ�DW
WKH�VWDWLRQ�SRLQW�EXW�SDUDOOHO� WR� WKH�ZDOOV�RI� WKH� URRP��)LJXUH������1RZ
ILQG� WKH�SRLQW�DW�ZKLFK� WKHVH� OLQHV� WRXFK� WKH�SLFWXUH�SODQH�E\�H[WHQGLQJ
WKH� OLQH� IRU� WKH� SLFWXUH� SODQH�� 7KH� SRLQWV� DW� ZKLFK� HDFK� EURNHQ� OLQH
LQWHUVHFWV� WKH�SLFWXUH�SODQH�DUH� WKH�YDQLVKLQJ�SRLQWV� IRU� WKH�ZDOOV�RI� WKH
URRP�

)LJXUH���

���



)LJXUH���

)LJXUH���

1H[W�ZH�QHHG�WR�ORFDWH�WKH�KHLJKW�RI�HDFK�RI� WKH�ZDOOV��7R�GR�WKLV�ZH
ZLOO�XVH�D�QHZ�WHFKQLTXH�
67(3�7+5((��,I�ZH�ZDQW�WR�SORW�WKH�KHLJKW�RI�WKH�ZDOO�ZH�FDQ�UHWXUQ

WR� WKH� ILUVW� SRLQW� ZH� SORWWHG� DW� WKH� FRUQHU� ZKHUH� WKH� ZDOOV� PHHW�
5HPHPEHU�� WKH�JURXQG� OLQH� LV� VHW�DW��� IW��DERYH� WKH� IORRU��7KHUHIRUH� WKH
GLVWDQFH�IURP�DQ\�SRLQW�RQ�WKH�IORRU�WR�WKH�KRUL]RQ�OLQH�RQ�WKH�SURMHFWLRQ
IUDPH�LV���IW��7KLV�LV�VKRZQ�LQ�)LJXUH����
,I�ZH�ZHUH� WR� GLYLGH� WKH� GLVWDQFH� IURP� WKH� ERWWRP�RI� WKH�ZDOO� WR� WKH

KRUL]RQ� SRLQW� LQWR� IRXU� HTXDO� SDUWV�� HDFK� SDUW�ZRXOG� HTXDO� �� IW�� 7KLV� LV
YHU\�XVHIXO�EHFDXVH�ZH�FDQ�XVH�WKHVH���IW��LQFUHPHQWV�WR�PHDVXUH�VWUDLJKW
XS�RU�GRZQ�DQ\�GLVWDQFH�ZH�FKRRVH�DERYH�RU�EHORZ�WKH�KRUL]RQ�OLQH��HYHQ
EH\RQG�WKH�SHULPHWHU�RI� WKH�SURMHFWLRQ�IUDPH��7KLV�ZLOO�ZRUN�IRU�DQ\�RI
WKH�SRLQWV�ZH�KDYH�ORFDWHG��,Q�)LJXUH����WKH�YHUWLFDO�OLQH�ZKHUH�WKH�ZDOOV

���



PHHW�KDV�EHHQ�GLYLGHG�LQWR���IW��LQFUHPHQWV�
7R� PDNH� XVH� RI� WKLV� IDFW�� ZH� FRQVXOW� WKH� HOHYDWLRQ� ZKHUH� ZH� FDQ

PHDVXUH�DQ\�REMHFW� LQ� WKH� URRP�IRU�KHLJKW�VLQFH� WKH�GUDZLQJ� LV� LQ�VFDOH
�)LJXUH� ����� 8VLQJ� DQ� DUFKLWHFW
V� VFDOH�� ZH� TXLFNO\� GHWHUPLQH� WKDW� WKH
WDEOH�LV���IW��KLJK��WKH�GRRU�LV���IW��KLJK��DQG�WKH�WRS�RI�WKH�ZDOO�LV�VHW�DW��
IW�� 8VLQJ� WKHVH� PHDVXUHPHQWV� ZH� FDQ� ORFDWH� WKHVH� REMHFWV� RQ� WKH
SURMHFWLRQ�GUDZLQJ�

)LJXUH���

)LJXUH���

,W� LV� LPSRUWDQW� WR� UHPHPEHU� WKDW� LQ� WKH� SHUVSHFWLYH� GUDZLQJ� HDFK
GLVWDQFH�RQ�WKH�ZDOO�ZLOO�GLYLGH�LQWR���IW��LQFUHPHQWV�GLIIHUHQWO\��2EMHFWV
FORVHU� WR� XV� ZLOO� EH� LQ� ODUJHU� LQFUHPHQWV� WKDQ� WKRVH� IDUWKHU� DZD\�

���



2UGLQDULO\� LW� ZRXOG� EH� YHU\� WLPH�FRQVXPLQJ� WR� GLYLGH� WKH� YDU\LQJ
GLVWDQFHV�LQWR�HTXDO�SDUWV��EXW�WKHUH�LV�D�WULFN�ZH�FDQ�XVH�WR�VLPSOLI\�WKLV
MRE�
7DNH� WKH� DUFKLWHFW
V� UXOHU� DQG� ILQG� DQ\� VFDOH� ZLWK� D� GLYLVLRQ� RI� IRXU

XQLWV�VOLJKWO\�ODUJHU�WKDQ�WKH�GLVWDQFH�IURP�DQ\�RI�WKH�IORRU�SRLQWV�IRU�WKH
ZDOO� WR� WKH�KRUL]RQ� OLQH��1RZ�DQJOH� WKH� UXOHU� VR� WKDW� WKH� IRXU�LQFUHPHQW
GLVWDQFH� RQ� WKH� UXOHU� LV� H[DFWO\� WKH� VDPH� GLVWDQFH� DV� WKH� VSDFH� \RX
UH
PHDVXULQJ�� DV� VKRZQ� LQ�)LJXUH� ���� <RX� FDQ� FRQWLQXH� WR� PDUN� ��IW�
LQFUHPHQWV�DERYH�WKH�KRUL]RQ�OLQH�DV�IDU�DV�QHFHVVDU\�RU�EHORZ�WKH�ERWWRP
RI� WKH� IUDPH�� 7KLV� PHWKRG� ZLOO� ZRUN� IRU� DQ\� OLQH� SHUSHQGLFXODU� WR� WKH
IORRU�� VXFK� DV�ZDOOV�� WDEOHV� RU� RWKHU� IXUQLWXUH�ZLWK� ULJKW� DQJOHV��$V� \RX
FDQ� VHH�� WKH� WRS� RI� WKH�ZDOO� LV� RXWVLGH� WKH� SURMHFWLRQ� IUDPH� DW� WKH� �� IW�
PDUN�
:H�FDQ�ILQG�WKH�WRS�RI�WKH�DGMDFHQW�ZDOO�E\�WKH�VDPH�PHWKRG�DQG�WKHQ

FRQQHFW� WKHVH� SRLQWV� ZLWK� WKH� YDQLVKLQJ� SRLQWV� RQ� WKH� KRUL]RQ� OLQH�� DV
VKRZQ� LQ�)LJXUH� ���� 7KH� FLUFOHG� SRLQW� LV� WKH� WRS� RI� WKH� ZDOO� ZH� MXVW
ORFDWHG�ZLWK�WKH�DUFKLWHFW
V�VFDOH�
1RWLFH�WKDW�E\�FRQQHFWLQJ�HLWKHU�YDQLVKLQJ�SRLQW�ZLWK�WKH�WRS�RI�HLWKHU

RXWVLGH�ZDOO��EURNHQ�OLQHV��ZH�DXWRPDWLFDOO\�ILQG�WKH�FHLOLQJ�SRLQW�ZKHUH
WKH�ZDOOV�PHHW�DW� WKH�FRUQHU��1RZ�ZH�FDQ�JHW�D� IDLUO\�JRRG�LGHD�RI�KRZ
WKH�URRP�LV�JRLQJ�WR�OD\�RXW�DQG�ZH�FDQ�SURMHFW�WKH�GRRUV�DQG�ZLQGRZV�
7KLV�ZLOO�JR�PRUH�TXLFNO\�EHFDXVH�ZH�KDYH�HVWDEOLVKHG�YDQLVKLQJ�SRLQWV
WKDW�DSSO\�WR�WKH�GRRUV�DQG�ZLQGRZV�DORQJ�WKH�VDPH�SODQH�DV�WKH�ZDOOV�

���



)LJXUH���

)LJXUH���

:KHQ�ORFDWLQJ�GRRUV�DQG�ZLQGRZV�ZH�ZLOO�VWLOO�QHHG�WR�WUDQVIHU�SRLQWV
IURP�WKH�SODQ� WR�SODFH� WKHP�DW� WKH�SURSHU�ZLGWK�GLVWDQFH�DORQJ� WKH�ZDOO
XVLQJ�6WHS�2QH��+RZHYHU��ZH�GR�QRW� QHHG�6WHS�7ZR� WR� HVWDEOLVK�ZKHUH
WKH\� WRXFK� WKH� IORRU� QRZ� WKDW� ZH� KDYH� ORFDWHG� WKH� IORRU� OLQH� DORQJ� WKH
ZDOO��2EYLRXVO\��WKH�ERWWRP�RI�WKH�GRRU��ZKLFK�OLHV�DORQJ�WKH�VDPH�SODQH
DV� WKH�ZDOO�� LV� WKH� VDPH�DV� WKH� IORRU� OLQH��7KH� IORRU� OLQH� IRU� WKH�ZDOO� LV
XVHIXO� IRU� KHOSLQJ� XV� ORFDWH� GRRUV��ZLQGRZV�� SLFWXUH� IUDPHV� RU� FDELQHWV
WKDW�WRXFK�RU�DUH�LQ�WKH�ZDOO��:H�FDQ�VHH�KRZ�WKLV�ZRUNV�IRU�WKH�ZLQGRZ
RQ�WKH�ULJKW�KDQG�ZDOO�
%\� QRZ�� WKH� 6WHS� 2QH� PHWKRG� RI� WUDQVIHUULQJ� SRLQWV� IURP� WKH� SODQ

VKRXOG�EH�FOHDU���,I�\RX�QHHG�WR�UHYLHZ�WKH�SURFHVV�ORRN�DW�)LJXUHV���DQG

���



���� 7KHUHIRUH� ZH� ZLOO� VNLS� WKH� SUHOLPLQDU\� WUDQVIHUULQJ� VWHSV� DQG� JR
GLUHFWO\�WR�WKH�SURMHFWLRQ�IUDPH�ZLWK�WKH�OHIW�KDQG�DQG�ULJKW�KDQG�VLGHV�RI
WKH� ZLQGRZ� DOUHDG\� SODFHG� RQ� WKH� GUDZLQJ�� 7KH\� DUH� LQGLFDWHG� E\� WKH
YHUWLFDO�GRWWHG� OLQHV� LQ�)LJXUH����DQG�UHSUHVHQW� WKH�ZLGWK�RI� WKH�ZLQGRZ
DQG�LWV�SODFHPHQW�RQ�WKH�ZDOO��1RZ�FRQWLQXLQJ�RQ�WKH�VDPH�GLDJUDP�ZH
KDYH� WR� ILQG� WKH� KHLJKW� RI� WKH� ZLQGRZ� DERYH� WKH� IORRU�� 7R� GR� WKLV� ZH
FRQVXOW�WKH�HOHYDWLRQ�DQG�ILQG�WKDW�WKH�ERWWRP�RI�WKH�ZLQGRZ�LV���IW��DERYH
WKH�IORRU�DQG�KDV�D�WRS�KHLJKW�RI���IW�

)LJXUH���

5HWXUQLQJ� WR� WKH� SHUVSHFWLYH� GUDZLQJ� ZH
OO� XVH� 6WHS� 7KUHH� �UXOHU
PHWKRG�� WR� ILQG� WKH� WRS� DQG� ERWWRP� RI� WKH�ZLQGRZ� IRU� RQH� VLGH� RI� WKH
ZLQGRZ��:H� RQO\� QHHG� WR� ORFDWH� WKH� KHLJKW� RQ� RQH� VLGH� RI� WKH�ZLQGRZ
EHFDXVH�ZKHQ�ZH�FRQQHFW�WKH�YDQLVKLQJ�SRLQWV�WR�WKH�FLUFOHG�KHLJKW�SRLQWV
L Q�)LJXUH� ���ZH� DXWRPDWLFDOO\� ILQG� WKH� WRS� DQG� ERWWRP� RI� WKH� RSSRVLWH
VLGH�RI�WKH�ZLQGRZ��$V�\RX�FDQ�VHH��RQFH�\RX�KDYH�HVWDEOLVKHG�WKH�IORRU
SRLQW�DQG�WKH�YDQLVKLQJ�SRLQWV�\RX�UHTXLUH�IHZHU�VWHSV�WR�SURMHFW�WKH�UHVW
RI�WKH�SODQ�DQG�HOHYDWLRQ�
5HSHDWLQJ�WKLV�ODVW�VHW�RI�SURFHGXUHV��ZH�SURMHFW�WKH�UHPDLQLQJ�ZLQGRZ

���



DQG�GRRU��7KH�UHVXOWV�DUH�VKRZQ�LQ�)LJXUH����
:H� KDYH� QRZ� VHHQ� DOO� WKH� WHFKQLTXHV� UHTXLUHG� IRU� WKH� 0LFKHOVRQ

PHWKRG�RI�FDPHUD�DQJOH�SURMHFWLRQ��:KLOH�LW�PD\�VHHP�FRQIXVLQJ�DW�ILUVW�
RQFH�WKH�WKUHH�VWHSV�EHFRPH�IDPLOLDU�\RX�ZLOO�EH�DEOH�WR�SURMHFW�DQ\�WZR�
SRLQW�GUDZLQJ�HDVLO\�
%XW� ZH
UH� QRW� TXLWH� ILQLVKHG�� :H� VWLOO� PXVW� SURMHFW� WKH� WDEOH� LQ� WKH

PLGGOH�RI�WKH�VHW��7KLV�KDV�EHHQ�OHIW�IRU�ODVW�DV�D�UHYLHZ�RI�WKH�WKUHH�VWHSV�
,� KDYH� VLPSOLILHG� WKH� GUDZLQJV� DQG� SODFHG� WKH� SODQ� DGMDFHQW� WR� WKH
SURMHFWLRQ� IUDPH�VR� WKH�FRQQHFWLRQ�EHWZHHQ� WKHP� LV�FOHDU�� ,I�\RX� IRUJHW
RQH�RI� WKH� VWHSV�WKH�SDJH�QXPEHU�IRU� WKH�IXOO�H[SODQDWLRQ�LV� LQFOXGHG�RQ
WKH�GLDJUDP��7R�DYRLG�FRQIXVLRQ��WKH�UHYLHZ�GLDJUDPV�DUH�OHWWHUHG�$�(�

)LJXUH���

���



)LJXUH���

:H�EHJLQ�E\�ORFDWLQJ�WKH�GLVWDQFH�IURP�WKH�FHQWHU�OLQH�IRU�HDFK�RI�WKH
WDEOH�OHJV�E\�XVLQJ�WKH�6WHS�2QH�PHWKRG��H[SODLQHG�LQ�IXOO�RQ�SDJH������
7KLV�LV�VKRZQ�LQ�GLDJUDP�$��)LJXUH�����

)LJXUH�����5HYLHZ�GLDJUDP�$�

,Q� GLDJUDP�%� �)LJXUH�����ZH� XVH� WKH� 6WHS�7ZR�PHWKRG� WR� ORFDWH� WKH
GLVWDQFH�IURP�WKH�KRUL]RQ�OLQH�WR�WKH�SRLQW�DW�ZKLFK�HDFK�WDEOH�OHJ�WRXFKHV
WKH�IORRU���6WHS�7ZR�LV�H[SODLQHG�LQ�IXOO�RQ�SDJH������

���



)LJXUH�����5HYLHZ�GLDJUDP�%�

,Q�GLDJUDP�&� �)LJXUH�����ZH� ILQG� WKH�YDQLVKLQJ�SRLQW� RQ� WKH�KRUL]RQ
OLQH�IRU�WKH�WDEOH�OHJV��:H�ZLOO�XVH�WKLV�LQ�D�PRPHQW�WR�FRPSOHWH�WKH�WDEOH
WRS�
:H
UH�DOPRVW�GRQH��1RZ�ZH�FDQ� ORFDWH� WKH�KHLJKW�RI� WKH� WDEOH� WRS�� ,Q

GLDJUDP�'� �)LJXUH� ���� ZH� ILUVW� FRQVXOW� WKH� HOHYDWLRQ� DQG� ILQG� WKDW� WKH
WDEOH�LV���IW��KLJK�
8VLQJ�6WHS�7KUHH��VKRZQ�LQ�IXOO�RQ�SDJH������RQ�WKH�SURMHFWLRQ�IUDPH�

���



ZH�DQJOH�WKH�UXOHU�WR�GLYLGH�WKH�YHUWLFDO�GLVWDQFH�IRU�RQH�RI�WKH�WDEOH�OHJV
LQWR���IW��LQFUHPHQWV��:H�PDUN�WKH��IW��SRLQW��ZKLFK�LV�WKH�WRS�RI�WKH�WDEOH
IRU�WKDW�OHJ
)LJXUH�����5HYLHZ�GLDJUDP�&�

)LJXUH�����5HYLHZ�GLDJUDP�'�

0RYLQJ�WR�WKH�QH[W�SURMHFWLRQ�IUDPH�ZH�FRQQHFW�WKLV�QHZ���IW��SRLQW�WR
WKH� YDQLVKLQJ� SRLQW�� DQG� WKLV� ORFDWHV� WKH� WDEOH� OHJ� EHKLQG� WKH� RQH� MXVW
HVWDEOLVKHG�
:H� DOVR� GR� WKLV� RQ� WKH� RSSRVLWH� VLGH� RI� WKH� WDEOH�� �,W� LV� LPSRUWDQW� WR

UHPHPEHU� WKDW� WKH� WDEOH� LV� QRW� SDUDOOHO� WR� WKH�ZDOOV� DQG� WKHUHIRUH� KDV� D
GLIIHUHQW� YDQLVKLQJ� SRLQW��� 7R� ILQLVK� WKH� WDEOH� MXVW� FRQQHFW� DOO� WKH� WRS
SRLQWV�
7KDW
V�LW��7KH�RXWOLQH�RI�WKH�WDEOH�LV�FRPSOHWH��%\�DGGLQJ�GHWDLOV�WR�WKH

WDEOH� DQG� WKH� RWKHU� HOHPHQWV� LQ� WKH� URRP� ZH� HQG� XS� ZLWK� WKH� ILQLVKHG
GUDZLQJ�LQ�)LJXUH����EHORZ��,Q�DQ�DFWXDO�SODQ�DQG�HOHYDWLRQ�DOO�WKH�GHWDLOV

���



FDQ�EH�REWDLQHG�DQG�WUDQVIHUUHG�LQ�VFDOH�ZLWKRXW�UHVRUWLQJ�WR�WKH�WKUHH�VWHS
PHWKRG��2QFH�WKH�EDVLF�JHRPHWU\�DQG�RXWOLQH�RI�WKH�URRP�LV�HVWDEOLVKHG�
GRRU�DQG�ZLQGRZ�IUDPHV�FDQ�EH�HVWLPDWHG�DQG�GUDZQ�LQ��8VXDOO\��WKLV�LV
DFFXUDWH�HQRXJK�IRU�SURMHFWLQJ�D�YLHZSRLQW� IRU� WKH�GLUHFWRU�� WKRXJK� LW� LV
SRVVLEOH�WR�SDLQVWDNLQJO\�WUDQVIHU�HYHU\�SRLQW�IRU�JUHDWHU�DFFXUDF\�

)LJXUH�����5HYLHZ�GLDJUDP�(�

%DFN�3URMHFWLRQ
,W�LV�DOVR�SRVVLEOH�WR�UHYHUVH�WKH�SURMHFWLRQ�SURFHVV�VR�WKDW�D�SKRWRJUDSK

RI� D� ORFDWLRQ� FDQ� EH� ³EDFN� SURMHFWHG´� VR� WKDW� D� SODQ� LV� FUHDWHG�� 7KLV
SURFHVV� UHOLHV� RQ� WKH� PHWKRG� IRU� ORFDWLQJ� YDQLVKLQJ� SRLQWV� VKRZQ� LQ
)LJXUH� ��� IRU� IURQW� SURMHFWLRQ�� ZKLFK� DSSHDUV� RQ� SDJH� �����<RX�PLJKW
ZDQW�WR�UHYLHZ�WKH�SURFHVV�EHIRUH�EHJLQQLQJ�WKH�EDFN�SURMHFWLRQ�

���



)LJXUH���

6WHS�2QH
)RU�WKH�VDNH�RI�FODULW\�WKH�OLQH�GUDZLQJ�LQ�)LJXUH����ZLOO�EH�VXEVWLWXWHG

IRU�D�SKRWRJUDSK��:H�EHJLQ�E\�SODFLQJ�D�SLHFH�RI�WUDFLQJ�SDSHU�RYHU�WKH
SKRWRJUDSK�� 7KH� WUDFLQJ� SDSHU� VKRXOG� EH� VHYHUDO� WLPHV� ODUJHU� WKDQ� WKH
SKRWRJUDSK�VR�WKDW�WKHUH�LV�VXIILFLHQW�URRP�WR�GUDZ�LQ�WKH�SODQ�

)LJXUH���

���



)LJXUH���

1H[W� ILQG� WKH�YDQLVKLQJ�SRLQWV�ZKHUH� WKH� OLQH�RI� WKH�FHLOLQJ�DQG�IORRU
PHHW� �WKH� GRWWHG� OLQHV�� DV� VKRZQ� LQ�)LJXUH� ���� 'UDZ� D� KRUL]RQWDO� OLQH
EHWZHHQ� WKH� YDQLVKLQJ� SRLQWV�� 7KLV� LV� WKH� KRUL]RQ� OLQH�� 7KLV� LV� DOVR� WKH
SLFWXUH�SODQH�
,Q�)LJXUH����GUDZ�D�YHUWLFDO�OLQH�GRZQ�WKH�FHQWHU�RI�WKH�SKRWR�FURVVLQJ

WKH�KRUL]RQ�OLQH�DQG�H[WHQGLQJ�EHORZ�WKH�SKRWRJUDSK��7KLV�LV�WKH�FHQWHU�RI
WKH�FDPHUD�DQJOH��1RZ�WDNH�D�ODUJH����GHJUHH�WULDQJOH�DQG�SRVLWLRQ�LW�VR
WKDW� WKH�HGJHV� WRXFK�ERWK�YDQLVKLQJ�SRLQWV�DQG� WKH�FHQWHU�RI� WKH�FDPHUD
DQJOH�VLPXOWDQHRXVO\��7KH�SRLQW�ZKHUH�WKH�WULDQJOH�PHHWV�WKH�FHQWHU�RI�WKH
FDPHUD�DQJOH�LV�WKH�VWDWLRQ�SRLQW��7KH�VWDWLRQ�SRLQW�LV�ZKHUH�WKH�FDPHUD�LV
ORFDWHG��3ODFH�D�SXVK�SLQ�KHUH�
1RZ� ZH� FDQ� EHJLQ� SORWWLQJ� SRLQWV�� 7KLV� LV� MXVW� D� UHYHUVH� RI� WKH

SURFHGXUH�IRU�IURQW�SURMHFWLRQ��)LUVW�ZH�ZLOO�ILQG�KRZ�IDU�WKH�FRUQHU�RI�WKH
URRP�LV�IURP�WKH�FHQWHU�OLQH��:H�GR�WKLV�E\�OLQLQJ�XS�WKH�UXOHU�VR�WKDW�LW
WRXFKHV�WKH�VWDWLRQ�SRLQW��WKH�SXVKSLQ��DW�WKH�ORZHU�HQG��$W�WKH�WRS�HQG�WKH
UXOHU� LV� OLQHG�XS�VR�WKDW� LW� WRXFKHV� WKH�YHUWLFDO�ZDOO� OLQH�DW� WKH�FRUQHU�RI
WKH�URRP�ZKHUH�LW�FURVVHV�WKH�KRUL]RQ�OLQH��)LJXUH�����

���



)LJXUH���

)LJXUH���

1H[W��DGG�WKH�JURXQG�OLQH��)LJXUH������5HPHPEHU�WKDW�WKH�JURXQG�OLQH
LV�SODFHG�DW�D�GLVWDQFH�IURP�WKH�YHUWLFDO�FHQWHU�OLQH�HTXDO�WR�WKH�GLVWDQFH
RI� WKH� FDPHUD� DERYH� WKH� JURXQG�� 8QOHVV� \RX� WRRN� WKH� SKRWRJUDSK� DQG
NQRZ�WKH�FDPHUD�KHLJKW�WKLV�ZLOO�KDYH�WR�EH�HVWLPDWHG��-XGJLQJ�IURP�WKH
SKRWRJUDSK� WKH�FDPHUD�KHLJKW�DSSHDUV� WR�EH�EHORZ�H\H�OHYHO��RU�DERXW��
IW�� :H� FDQ� VHW� WKH� VFDOH� RI� WKH� GUDZLQJ� DW� DQ\� UDWLR� ZH� OLNH�� ,I�� IRU
H[DPSOH��ZH�FDQ�HVWDEOLVK� �LQ�� ���IW��7KH�JURXQG�OLQH�ZRXOG�EH�SODFHG
ó�LQ��IURP�WKH�FHQWHU�OLQH�
1RZ�ZH�DUH�UHDG\�WR�ILQG�ZKHUH�WKH�FRUQHU�RI�WKH�URRP�LV�ORFDWHG�LQ�WKH

SODQ� �)LJXUH� ����� :H� EHJLQ� E\� XVLQJ� GLYLGHUV� WR� PHDVXUH� WKH� GLVWDQFH
IURP�WKH�KRUL]RQ�OLQH�GRZQ�WR�WKH�IORRU�DW�WKH�FRUQHU�RI�WKH�URRP�
, Q�)LJXUH� ��� WKH� YHUWLFDO� GLVWDQFH� PHDVXUHG� ZLWK� WKH� GLYLGHUV� LV

WUDQVIHUUHG� WR� WKH� KRUL]RQ� OLQH��8VH� D� VWUDLJKW� HGJH� WR� OLQH� XS� WKLV� QHZ

���



SRLQW� DQG� WKH� VWDWLRQ� SRLQW�� 0DUN� ZKHUH� WKH� VWUDLJKW� HGJH� FURVVHV� WKH
JURXQG�OLQH�DV�LQGLFDWHG�E\�WKH�DUURZ�

)LJXUH���

)LJXUH���

���



,Q�)LJXUH����ZH�VHH�ERWK�SRLQWV�ZH�KDYH�ORFDWHG��7KH�EODFN�GRW�LV�WKH
KHLJKW�SRLQW�ZH�ORFDWHG�LQ�)LJXUH�����7KH�GRWWHG�OLQH�UHSUHVHQWV�WKH�UXOHU
OLQH� ORFDWHG� HDUOLHU� LQ�)LJXUH�����7R�PDNH� WKH�QH[W� VWHS� FOHDUHU� D�GHWDLO
GUDZLQJ�VKRZV�DQ�HQODUJHG�YLHZ��$V�\RX�FDQ�VHH�D����GHJUHH�WULDQJOH�LV
OLQHG�XS�VR�WKDW�LW�FURVVHV�WKH�JURXQG�OLQH�DW�WKH�KHLJKW�SRLQW��EODFN�GRW��
7KH�LQWHUVHFWLRQ�RI�WKH�WULDQJOH
V�KRUL]RQWDO�HGJH�DQG�WKH�GRWWHG�ZLGWK�OLQH
OLQH��8VH�D�VWUDLJKW�HGJH� WR� OLQH�XS� WKLV�QHZ�SRLQW�DQG� WKH�VWDWLRQ�SRLQW�
0DUN�ZKHUH�WKH�VWUDLJKW�HGJH�FURVVHV�WKH�JURXQG�OLQH�DV�LQGLFDWHG�E\�WKH
DUURZ�
)LJXUH���

���



)LJXUH���

:H�FDQ�XVH�WKH�YDQLVKLQJ�SRLQW�VKRUWFXW�WR�ORFDWH�WKH�ZDOOV�RI�WKH�URRP
�)LJXUH������7KH�VKRUWFXW�LV�EDVHG�RQ�WKH�IDFW�WKDW�WKH�OLQHV�FRQQHFWLQJ�WKH
VWDWLRQ�SRLQW�WR�WKH�YDQLVKLQJ�SRLQWV��EURNHQ�OLQHV�$�DQG�%��DUH�SDUDOOHO�WR
WKH�ZDOOV�RI�WKH�URRP��7KHUHIRUH��E\�SODFLQJ�D����GHJUHH�WULDQJOH�RQ�WKH
FRUQHU� SRLQW� ZH� MXVW� SORWWHG� DQG� SRVLWLRQLQJ� LW� XQWLO� WKH� HGJHV� RI� WKH
WULDQJOH�DUH�SDUDOOHO�WR�OLQHV�$�DQG�%��WKH�ZDOOV�RI�WKH�URRP�DUH�SURSHUO\
RULHQWHG�LQ�WKH�SODQ�

)LJXUH���

1H[W�ZH� FDQ� ORFDWH� WKH� GRRUV� DQG�ZLQGRZV� LQ� WKH� SODQ�� DV� VKRZQ� LQ

���



)LJXUH�����8VLQJ�D�VWUDLJKW�HGJH�GUDZ�OLQHV�IURP�WKH�VWDWLRQ�SRLQW�WR�WKH
VLGHV�RI�WKH�ZLQGRZV�DQG�GRRUV�ZKHUH�WKH\�LQWHUVHFW�WKH�KRUL]RQ�OLQH�
7KH�SRLQW�ZKHUH�WKHVH�EURNHQ�OLQHV�FURVV�WKH�ZDOOV�RI�WKH�URRP�RQ�WKH

SURMHFWHG� SODQ� ORFDWHV� WKHP� LQ� FRUUHFW� SURSRUWLRQ�� %HFDXVH� FHUWDLQ
DUFKLWHFWXUDO�IHDWXUHV�VXFK�DV�GRRUV�KDYH�SUHGLFWDEOH�GLPHQVLRQV��ZH�FDQ
EHJLQ� WR� HVWLPDWH� WKH� VL]H� DQG� SODFHPHQW� RI� REMHFWV� LQ� WKH� URRP��0RVW
GRRUV� DUH� DSSUR[LPDWHO\� ��� LQ�� ZLGH�� VR� E\� XVLQJ� D� VFDOH� UXOHU� DQG
PHDVXULQJ� D� GRRUZD\� ZH� FDQ� ILQG� RXW� WKH� VFDOH� RI� WKH� SODQ��:LWK� WKDW
LQIRUPDWLRQ� LW� LV� HDV\� WR� GHWHUPLQH� WKH� ZLGWK� RI� ZLQGRZV�� WKH� VL]H� RI
IXUQLWXUH�RU�DQ\�RWKHU�ZLGWK�DQG�GHSWK�GLPHQVLRQV�
7KDW
V� DOO� WKHUH� LV� WR� LW�� 7KH� ILQLVKHG� SODQ� LV� D� UHODWLYHO\� DFFXUDWH

RUWKRJUDSKLF� SODQ� RI� WKH� SKRWRJUDSKHG� VSDFH�� ,Q�)LJXUH� ��� ZH� FDQ� DGG
OLQHV�IURP�WKH�VWDWLRQ�SRLQW�WR�WKH�HGJH�RI�WKH�SKRWRJUDSK�DW�WKH�KRUL]RQ
OLQH��7KLV�LV�RXU�FDPHUD�DQJOH�IRU�ZLGWK��8VLQJ�D�SURWUDFWRU�ZH�ILQG�WKDW�LW
LV����GHJUHHV��,I�ZH�GLYLGH�WKH�ZLGWK�GLPHQVLRQ�RI�WKH�SKRWRJUDSK�E\�WKH
KHLJKW�GLPHQVLRQ�ZH�KDYH�DQ�DVSHFW�UDWLR�RI��������7KLV�LV�QRW�HTXLYDOHQW
WR� DQ\�PRWLRQ� SLFWXUH� IRUPDW�� EXW� LI� ZH� FURS� WKH� KHLJKW� RI� WKH� VKRW� WR
FRQIRUP�WR�WKH��������DVSHFW�UDWLR�WKHQ�ZH�FDQ�XVH�WKH�FDPHUD�DQJOH�RI���
GHJUHHV� WR� GHWHUPLQH�ZKDW� IRFDO� OHQJWK� FDPHUD� OHQV� LV� QHHGHG� WR� FRYHU
WKLV�VSDFH�ZLWK�WKH�VDPH�SHUVSHFWLYH��,I�ZH�FRQVXOW� WKH� WDEOH�IRU�FDPHUD
DQJOHV�LQ�WKH��������UDWLR�ZH�ILQG�WKDW�D���PP�OHQV�KDV�D�ZLGWK�DQJOH�RI
�����GHJUHHV��7KDW
V�FORVH�HQRXJK��:H�QRZ�NQRZ�WKDW�WKLV�SKRWR�FRXOG�EH
GXSOLFDWHG�LQ�WKLV�VSDFH�XVLQJ�D���PP�OHQV�

���



)LJXUH���

&DPHUD�$QJOHV
:KLOH� LW� LV� SRVVLEOH� WR� SURMHFW� D� SHUVSHFWLYH� GUDZLQJ� XVLQJ� DQ\� FDPHUD
DQJOH��D�IHZ�EDVLF�OHQV�FKRLFHV�DUH�XVHG�PRVW�RI�WKH�WLPH��7KH�ILYH�PRVW
FRPPRQO\� XVHG� IRFDO� OHQJWKV� DUH� OLVWHG� EHORZ� IRU� WKUHH� DVSHFW� UDWLRV�
8VLQJ� D� SURWUDFWRU�� \RX� FDQ�GUDZ� WKHVH� DQJOHV� RQ�ZKLWH� SDSHU� DQG�KDYH
WKHP�WXUQHG�LQWR��ò�î����WUDQVSDUHQFLHV�DW�DOPRVW�DQ\�GXSOLFDWLRQ�VKRS�

���
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KLV�SDUWLDO� OLVW�RI� WHUPV�LQFOXGHV� WKH�EDVLF� WHFKQLFDO�YRFDEXODU\
XVHG�LQ�WKLV�ERRN��$�PRUH�FRPSOHWH�FROOHFWLRQ�RI�ILOP�WHUPV�FDQ
EH� IRXQG� LQ�+RZ� WR� 5HDG� D� )LOP�� E\� -DPHV� 0RQDFR��)RFDO
(QF\FORSHGLD� RI�)LOP�DQG�7HOHYLVLRQ�7HFKQLTXHV �� E\�5D\PRQG
6SRWWLVZRRGH�� DQG� WKH� FXUUHQW� VWDQGDUG� FRPSUHKHQVLYH
GLFWLRQDU\� RI� ILOP��7KH� &RPSOHWH� )LOP� 'LFWLRQDU\�� E\� ,UD

.|QLJVEHUJ�

$

$(5,$/� 6+27� $Q� H[WUHPHO\� KLJK�DQJOH� YLHZ� RI� D� VXEMHFW�� XVXDOO\
WDNHQ� IURP� D� SODQH�� KHOLFRSWHU�� FUDQH� RU� VWDWLRQDU\� HOHYDWHG� FDPHUD
SRVLWLRQ�

$0(5,&$1� 62&,(7<� 2)� &,1(0$72*5$3+(56� �$6&� � $
QRQSURILW� FUDIW� RUJDQL]DWLRQ� RI� FLQHPDWRJUDSKHUV� ZLWK� KHDGTXDUWHUV� LQ
+ROO\ZRRG�� &DOLIRUQLD�� 7KLV� RUJDQL]DWLRQ� SXEOLVKHV� ERWK� WKH�$PHULFDQ
&LQHPDWRJUDSKHU� 0DQXDO� DQG�7KH� $PHULFDQ� &LQHPDWRJUDSKHU�� D
PRQWKO\�PDJD]LQH�

$1*/(�2)�9,(:�7KH�VL]H�RI�WKH�ILHOG�FRYHUHG�E\�D�OHQV�PHDVXUHG�LQ
GHJUHHV��$�ZLGH�DQJOH� OHQV� KDV� D�ZLGH� DQJOH� RI� YLHZ�ZKLOH� D� WHOHSKRWR
OHQV�KDV�D�QDUURZ�DQJOH�RI�YLHZ��%HFDXVH�D�UHFWDQJXODU�DSHUWXUH�PDVNV�WKH
ILOP�� WKH�DQJOH�RI�YLHZ�IRU�DQ\�JLYHQ� OHQV� LV�GHVFULEHG�DFFRUGLQJ� WR� WKH
KHLJKW�DQG�ZLGWK�RI�WKH�OHQV�

$63(&7�5$7,2� 7KH� UHODWLRQVKLS� EHWZHHQ� WKH� KHLJKW� DQG� ZLGWK� RI� D
PRWLRQ� SLFWXUH� RU� WHOHYLVLRQ� IUDPH� H[SUHVVHG� QXPHULFDOO\�� 7KHUH� DUH
VHYHUDO� DVSHFW� UDWLRV� QRZ� LQ� XVH�� 7KH� $FDGHP\� $SHUWXUH� LV� �������
VWDQGDUG� ZLGH�VFUHHQ� LQ� (XURSH� LV� �������� VWDQGDUG� ZLGH�VFUHHQ� LQ
$PHULFD�LV���������WKH�DQDPRUSKLF�LV���������DQG�D���PP�IUDPH�LV�������

���



%

%/2&.,1*� 7+(� 6&(1(� 7KH� DUUDQJHPHQW� DQG� FKRUHRJUDSKHG
PRYHPHQW�RI� DFWRUV� DQG�PDMRU�SURSV� �H�J��� DXWRPRELOHV�� KRUVHV�� IRU� WKH
FDPHUD��6LQFH�WKH�FDPHUD�FDQ�DOVR�PRYH��EORFNLQJ�WKH�VFHQH�PD\�LQFOXGH
WKH�PRYHPHQW�RI�WKH�FDPHUD�

%220����&DPHUD�ERRP��$�PHFKDQLFDO�DUP�FRXQWHUZHLJKWHG�WR�VXSSRUW
D� FDPHUD� DQG� DWWDFKHG� WR� D� GROO\�� 2SHUDWHG� PDQXDOO\� RU� E\� UHPRWH
FRQWURO�� LW� SHUPLWV� D� WHFKQLFLDQ� WR� PRYH� WKH� FDPHUD� RYHU� RU� WKURXJK
VSDFHV� WKDW� ZRXOG� RWKHUZLVH� EH� LQDFFHVVLEOH�� ��� 0LFURSKRQH� ERRP�� $
WHOHVFRSLQJ�DUP�WKDW�VXSSRUWV�D�PLFURSKRQH��7KH�VRXQG�PDQ�SRVLWLRQV�WKH
PLFURSKRQH�MXVW�RXWVLGH�WKH�FDPHUD�IUDPH�ZKLOH�UHFRUGLQJ�VRXQG�ZLWKLQ
WKH�VFHQH�

&

&$0(5$� $1*/( � 7KH� YLHZSRLQW� FKRVHQ� E\� WKH� GLUHFWRU� RU
FLQHPDWRJUDSKHU�WR�SKRWRJUDSK�D�VXEMHFW�

&$0(5$� $1*/(� 352-(&7,21 � $� PHWKRG� RI� WXUQLQJ� WKH
DUFKLWHFWXUDO�SODQ�DQG�HOHYDWLRQ� IRU�D� VHW� LQWR�D�SHUVSHFWLYH�GUDZLQJ� IRU
WKH�SXUSRVH�RI�SUHYLHZLQJ�KRZ�WKH�ILQLVKHG�VHW�ZLOO�DSSHDU�WR�WKH�FDPHUD
ZKHQ�XVLQJ�D�SDUWLFXODU�OHQV��FDPHUD�SRVLWLRQ�DQG�DVSHFW�UDWLR�

&$17('� )5$0(� 6RPHWLPHV� FDOOHG� &KLQHVH� RU� 'XWFK� DQJOHV�� 7KH
DQJOLQJ�RI�WKH�FDPHUD�VR�WKDW�WKH�KRUL]RQWDO�IUDPH�OLQH�LV�QRW�SDUDOOHO�WR
WKH� KRUL]RQ�� $� VOLJKWO\� FDQWHG� IUDPH� G\QDPLFDOO\� FKDUJHV� WKH
FRPSRVLWLRQ��ZKLOH� H[WUHPH� DQJOLQJ� KDV� EHFRPH� D� FRQYHQWLRQDO�ZD\� RI
FRQYH\LQJ�GLVRUGHU�DQG�PD\KHP��7KH�FDQWHG�IUDPH�ZDV�XVHG�H[WHQVLYHO\
LQ�&DURO�5HHG
V�7KH�7KLUG�0DQ�

&217,18,7<�67</(�7KH�SKRWRJUDSKLF�DQG�HGLWRULDO�VW\OH�WKDW�FUHDWHV
WKH� LOOXVLRQ�RI�D�VSDWLDO�WHPSRUDO�FRQWLQXXP�VR� WKDW�D�VHTXHQFH�RI�VKRWV
DSSHDUV� WR� SUHVHQW� HYHQWV� DV� WKH\� KDSSHQHG�� 7KH� FRQWLQXLW\� VW\OH� LV� WKH

���



SUHGRPLQDQW� VW\OH� RI� QDUUDWLYH� ILOPV�� VRPHWLPHV� FDOOHG� WKH� +ROO\ZRRG
FODVVLFDO�VW\OH�RU�LQ�)UDQFH��GpFRXSDJH�FODVVLTXH�

&2817(5,1*�&DPHUD�PRYHPHQW�WKDW�LV�LQ�WKH�RSSRVLWH�GLUHFWLRQ�RI�D
PRYLQJ�VXEMHFW�

&29(5�6+27�6HH�0$67(5�6+27�

&5266�&877,1*�7KH�DOWHUQDWLQJ�RI�VKRWV�IURP�WZR�RU�PRUH�VFHQHV�WR
LQGLFDWH�SDUDOOHO�DFWLRQ�

&87$:$<� $� VLQJOH� VKRW� LQVHUWHG� LQWR� D� VHTXHQFH� WKDW� PRPHQWDULO\
LQWHUUXSWV� WKH�JHQHUDO� IORZ�RI�DFWLRQ��7KH� LQVHUWHG�VKRW�PD\� LQWURGXFH�D
SHUWLQHQW�GHWDLO�RU�D�QHZ�ORFDWLRQ�UHODWHG�WR�WKH�DFWLRQ�

'

'((3�)2&86�$� VW\OH� RI� FLQHPDWRJUDSK\� DQG� VWDJLQJ� WKDW� XVHV� ZLGH�
DQJOH� OHQVHV� DQG� VPDOO� OHQV� DSHUWXUHV� WR� HPSKDVL]H� GHSWK� E\� NHHSLQJ
REMHFWV� LQ� WKH� H[WUHPH� IRUHJURXQG� DQG� EDFNJURXQG� LQ� IRFXV
VLPXOWDQHRXVO\�

'(37+�2)�),(/'�7KH�DPRXQW�RI�VSDFH�LQ�IURQW�RI�DQG�LQ�EDFN�RI�WKH
IRFXV�SODQH�WKDW�DSSHDUV�DFFHSWDEO\�VKDUS�WKURXJK�D�OHQV�

'(7$,/�6+27�$�WLJKWHU��PRUH�KLJKO\�PDJQLILHG�YHUVLRQ�RI�WKH�FORVH�XS
XVHG� WR� VKRZ� D� IUDJPHQW� RI� D� ZKROH� VXEMHFW� RU� D� VPDOO� REMHFW� LQ� LWV
HQWLUHW\�

'2//<� 6+27� $Q\� VKRW� PDGH� IURP� D� PRYLQJ� GROO\�� $OVR� FDOOHG� D
WUDFNLQJ�RU�WUDYHOLQJ�VKRW�

(

(67$%/,6+,1*� 6+27� 7\SLFDOO\� D� ORQJ� VKRW� DW� WKH� EHJLQQLQJ� RI� D
VFHQH� GHVLJQHG� WR� LQIRUP�YLHZHUV� RI� D� FKDQJH� LQ� ORFDWLRQ� DQG� WR� RULHQW
WKHP�WR�WKH�JHQHUDO�PRRG�DQG�UHODWLYH�SODFHPHQW�RI�VXEMHFWV�LQ�WKH�VFHQH�

���



)

)/$6+�&87�$Q� H[WUHPHO\� EULHI� VKRW�� DV� VKRUW� DV� RQH� IUDPH��ZKLFK� LV
QHDUO\� VXEOLPLQDO� LQ� HIIHFW�� $OVR�� D� VHULHV� RI� VKRUW� VWDFFDWR� VKRWV� WKDW
FUHDWH�D�UK\WKPLF�HIIHFW�

)2&86�,1��287�$�WUDQVLWLRQ�HIIHFW�E\�ZKLFK�DQ� LQFRPLQJ�VKRW�FRPHV
LQWR�IRFXV�RU�DQ�RXWJRLQJ�VKRW�JRHV�RXW�RI�IRFXV�

)2&86�38//�)2//2:�)2&86�7KH� UHIRFXVLQJ�RI� WKH� OHQV�GXULQJ� D
VKGW�WR�NHHS�D�PRYLQJ�VXEMHFW�ZLWKLQ�WKH�GHSWK�RI�ILHOG�

)2//2:� 6+27� $� WUDFNLQJ� VKRW�� SDQ� RU� ]RRP� PRYH� WKDW� IROORZV� D
PRYLQJ�VXEMHFW�

)2506��23(1�$1'�&/26('� 6W\OHV� RI� JUDSKLF� FRPSRVLWLRQ��23(1
)2506�WHQG�WR�HPSKDVL]H�ORRVHU��OHVV�FRQWUROOHG�SRVLWLRQLQJ�RI�HOHPHQWV
LQ�WKH�IUDPH�DV�LI�WKH\�ZHUH�XQSODQQHG��H[WHQGLQJ�EH\RQG�WKH�ERXQGDULHV
RI� WKH� IUDPH� DV� WKRXJK� WKH� FDPHUD� MXVW� GLVFRYHUHG� WKHP�� 2SHQ� IRUP
FRPSRVLWLRQV� DUH� FKDUDFWHULVWLF� RI� GRFXPHQWDU\� ILOPV�� DFFRXQWLQJ� IRU
WKHLU� UHSXWDWLRQ� DV� EHLQJ� PRUH� UHDOLVWLF��&/26('�)2506� WHQG� WRZDUG
VHOI�FRQWDLQHG� FRPSRVLWLRQV� FDUHIXOO\� DUUDQJHG� WR� LQFOXGH� HYHU\WKLQJ� RI
LPSRUWDQFH�ZLWKLQ�WKH�IUDPH�

)5217$/,7<�$� VW\OH� RI� ILJXUH� SODFHPHQW� LQ� FRPSRVLWLRQ�� SRSXODU� LQ
:HVWHUQ� DUW�� LQ� ZKLFK� WKH� VXEMHFW� RI� D� SDLQWLQJ� RU� GUDZLQJ� IDFHV� WKH
JHQHUDO�GLUHFWLRQ�RI�WKH�YLHZHU�

,

,16(57�� ,16(57� 6+27� 8VXDOO\� D� FORVH�XS� VKRZLQJ� DQ� LPSRUWDQW
GHWDLO�RI�D�VFHQH�

,17(5&87�6HH�&5266�&877,1*�

-
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-,%�$50�$�PHFKDQLFDO�DUP�VXSSRUWHG�RQ�D�GROO\�DQG�FRXQWHUZHLJKWHG
WR�KROG�WKH�FDPHUD�IRU�DQ�LQFUHDVHG�UDQJH�RI�PRWLRQ��XVXDOO\�YHUWLFDO�

-803�&87�$�OLQNDJH�RI�VKRWV�LQ�D�VFHQH�LQ�ZKLFK�WKH�DSSHDUDQFH�RI�UHDO
FRQWLQXRXV� WLPH� KDV� EHHQ� LQWHUUXSWHG� E\� RPLVVLRQ�� ,Q� FHUWDLQ� VLWXDWLRQV
MXPS� FXWV� DUH� DQ� DFFHSWHG� FRQYHQWLRQ� IRU� FRPSUHVVLQJ� WLPH�� 7KH\� FDQ
DOVR�EH�XVHG�DV�D�GHOLEHUDWHO\�GLVUXSWLYH�GHYLFH�WR�PDNH�WKH�YLHZHU�DZDUH
RI�ILOP�WHFKQLTXH�DV�LQ�WKH�ZRUN�RI�*RGDUG��5HFHQW�WUHQGV�KDYH�VHHQ�WKH
XVH�RI�WKH�VWDFFDWR�MXPS�FXW�LQ�PXVLF�YLGHRV�DQG�FRPPHUFLDOV�IRU�SXUHO\
UK\WKPLF�HIIHFW�

/

/2&.('�2))� &$0(5$� :KHQ� WKH� FDPHUD� LV� RQ� D� WULSRG� RU� RWKHU
VWDEOH�VXSSRUW��WKH�PHFKDQLVP�WKDW�FRQWUROV�WKH�PRYHPHQW�RI�WKH�FDPHUD�
VXFK�DV�D�IOXLG�RU�JHDUHG�KHDG��FDQ�EH�ORFNHG�LQ�SRVLWLRQ�IRU�D�VWDWLF�VKRW�

/226(�5HIHUV� WR� WKH� FRPSRVLWLRQ�RI� D� VKRW��/RRVH� IUDPLQJ� LQFOXGHV� D
JUHDW�GHDO�RI�VSDFH�DURXQG�D�VXEMHFW�

0

0$67(5�0$67(5� 6+27� 7KH� YLHZSRLQW� RI� D� VFHQH� LQ� ZKLFK� WKH
UHODWLRQVKLSV� EHWZHHQ� VXEMHFWV� DUH� FOHDU� DQG� WKH� HQWLUH� GUDPDWLF� DFWLRQ
FRXOG�EH�XQGHUVWRRG�LI�QR�RWKHU�VKRWV�ZHUH�XVHG��DV�RSSRVHG�WR�WKH�ZLGHU
HVWDEOLVKLQJ�VKRW��

0$7&+� &87� $� WUDQVLWLRQ� HIIHFW� EHWZHHQ� VKRWV� LQ� D� VFHQH�� RU� DV� D
WUDQVLWLRQ�� ��� 7ZR� VKRWV� RI� WKH� VDPH� DFWLRQ� MRLQHG� VR� WKDW� FRQWLQXRXV
PRWLRQ�LV�SUHVHUYHG�����7ZR�RU�PRUH�VKRWV�RI�WKH�VDPH�VXEMHFW�MRLQHG�WR
SUHVHUYH� FRQWLQXRXV� SODFHPHQW� DQG�PRWLRQ� LQ� HDFK� VKRW� WR� LQGLFDWH� WKH
SDVVDJH� RI� WLPH�� ��� 7ZR� VKRWV� RI� GLIIHUHQW� VXEMHFWV� WKDW� VKDUH� JUDSKLF
HOHPHQWV�RU�PRWLRQ�ZLWK�SUHFLVHO\� UHJLVWHUHG� FRQWRXUV��)RU� H[DPSOH�� DQ
LPDJH�RI�WKH�PRRQ�LQ�D�ILUVW�VKRW�OLQHV�XS�H[DFWO\�ZLWK�D�FLUFXODU�PLUURU�LQ
D�VHFRQG�VKRW��,Q�%RE�)RVVH
V�$OO�7KDW�-D]]��VHYHUDO�GDQFHUV�LQ�D�UHKHDUVDO

���



KDOO� DUH� VHHQ� IURP� RQH� DQJOH� H[HFXWLQJ� WKH� VDPH� VWHSV�� 0DWFK� FXWV
FRQQHFW� WKH� DFWLRQV� DV� LI� WKH\� ZHUH� SHUIRUPHG� E\� RQH� GDQFHU� LQ� DQ
XQEURNHQ�PRYHPHQW�

0,6(�(1�6&Ê1(�,Q�)UHQFK��³SXWWLQJ�LQ�WKH�VFHQH´�2ULJLQDOO\�WKH�WHUP
GHVFULEHG�WKH�SK\VLFDO�SURGXFWLRQ�RI�D�SOD\��WKH�VHWV��SURSV�DQG�VWDJLQJ�RI
D� VFHQH��2YHU� WKH�\HDUV� WKH� WHUP�KDV�EHHQ�DGDSWHG� WR� WKH�GHVFULSWLRQ�RI
ILOPLF� VSDFH²WKDW� LV�� WKH� PDQLSXODWLRQ� RI� VWDJLQJ� DQG� DFWLRQ� ZLWKLQ� D
VKRW�GXULQJ�ILOPLQJ�DV�RSSRVHG�WR�WKH�PDQLSXODWLRQ�RI�VSDFH�DIWHUZDUGV�LQ
WKH�HGLWRULDO�SURFHVV�

0217$*(� )URP� WKH� )UHQFK� WHUP� ³WR� DVVHPEOH�´� ,Q� (XURSHDQ� ILOP
PRQWDJH�LV�D�GHVFULSWLRQ�RI�WKH�HGLWRULDO�SURFHVV��,Q�6RYLHW�ILOP��XQGHU�WKH
LQIOXHQFH� RI� WKH� HDUO\� 6RYLHW� GLUHFWRUV�� SDUWLFXODUO\� 6HUJHL� (LVHQVWHLQ�
PRQWDJH� UHSUHVHQWHG� WKH� YHU\� HVVHQFH� RI� ILOP� DUW�� ,Q� WKH�8QLWHG� 6WDWHV�
PRQWDJH� KDV� D� VSHFLDO� PHDQLQJ�� UHIHUULQJ� WR� D� FRQFHQWUDWHG� QDUUDWLYH
GHYLFH��XVXDOO\� ODVWLQJ�RQO\�D�PLQXWH�� LQ�ZKLFK�D�SRUWLRQ�RI� WKH�VWRU\� LV
H[SUHVVHG�ZLWKRXW�GLDORJXH�XVLQJ�D� VHULHV�RI�GLVVROYHV� WR� FRQQHFW� VKRUW�
H[SUHVVLYH��RIWHQ�V\PEROLF�VKRWV�

029,1*� 6+27� $� VKRW� LQ� ZKLFK� WKH� FDPHUD� LV� PRYHG� WR� IROORZ� D
PRYLQJ�VXEMHFW�

2

2))�&$0(5$��2&��6DPH�DV�RIIVFUHHQ�

2))6&5((1��26��'LUHFWLRQ�LQ�D�VFUHHQSOD\�ZKHQ�D�VXEMHFW�RU�VRXQG�LV
RXWVLGH�RI�WKH�FDPHUD�IUDPH�

21�&$0(5$�7HUP�LQGLFDWLQJ�WKDW�D�SOD\HU�RU�REMHFW�FDQ�EH�VHHQ�E\�WKH
FDPHUD�

29(5� 7+(� 6+28/'(5� �276�� $� VKRW� LQ� ZKLFK� D� VXEMHFW� ZKR� LV
IDFLQJ� XV� LV� FRPSRVHG� XVLQJ� WKH� EDFN� RI� WKH� KHDG� DQG� WKH� VKRXOGHU� RI
DQRWKHU�VXEMHFW�LQ�WKH�H[WUHPH�IRUHJURXQG�DV�D�IUDPLQJ�GHYLFH�

���



3

3(563(&7,9(� ,Q� WKH�JUDSKLF�DUWV�DQG� ILOP�� WKH� LOOXVLRQ�RI�GHSWK�RQ�D
WZR�GLPHQVLRQDO�VXUIDFH�

32,17� 2)� 9,(:� �329�� 6+27�$� VXEMHFWLYH� YLHZSRLQW�� RQH� WKDW� LV
XQGHUVWRRG�WR�UHSUHVHQW�DQ�LQGLYLGXDO
V�YLVLRQ�

35(6(1&(����,Q�DXGLR�UHFRUGLQJ��WKH�DPELHQW�VRXQG�FKDUDFWHULVWLF�RI�D
URRP�RU�ORFDWLRQ�����7KH�WHUP�XVHG�E\�$QGUp�%D]LQ�WR�LGHQWLI\�WKH�LOOXVLRQ
RI� UHDO� WKLUG�GLPHQVLRQDO� VSDFH� WKDW� WKH� YLHZHU� H[SHULHQFHV� ZKHQ
ZDWFKLQJ� D� ILOP�� %D]LQ� UHJDUGHG� WKLV� DV� D� IXUWKHU� GHYHORSPHQW� RI
5HQDLVVDQFH�OLQHDU�SHUVSHFWLYH�

35,1&,3$/�3+272*5$3+<�7KH�PDLQ�SKRWRJUDSK\�RI�D�ILOP�DQG�WKH
SHULRG�RI�WLPH�GXULQJ�ZKLFK�LW�WDNHV�SODFH�

38//�%$&.�6+27�$�GROO\�VKRW�RU�]RRP�HIIHFW�WKDW�EHJLQV�LQ�FORVH�XS
RQ�DQ�REMHFW�DQG�VORZO\�ZLGHQV�WR�LQFOXGH�PRUH�RI�WKH�DUHD�VXUURXQGLQJ
WKH�REMHFW�

5

5($&7,21�6+27� ,Q� D� GLDORJXH� VFHQH� WKH� VKRW� RI� D� SOD\HU� OLVWHQLQJ
ZKLOH�DQRWKHU�SOD\HU
V�YRLFH�FRQWLQXHV�RQ�WKH�VRXQG�WUDFN��0RVW�UHDFWLRQ
VKRWV�DUH�FORVH�XSV�

5(75$&.,1*��7KH�EDFNZDUG�PRYHPHQW�RI�WKH�FDPHUD�RQ�D�GROO\��RQ
RU�RII�WUDFN��DORQJ�D�SDWK�WKDW�LW�KDV�DOUHDG\�FRYHUHG�LQ�WKH�VDPH�VKRW�RU�LQ
D�SUHYLRXV�VKRW�LQ�WKH�VDPH�VFHQH�

5(9(56(�$1*/(�$�VKRW� WKDW� LV� WXUQHG�DSSUR[LPDWHO\�����GHJUHHV� LQ
UHODWLRQ�WR�WKH�SUHFHGLQJ�VKRW�

6

6(48(1&(� 6+27� $� WUDYHOLQJ� FDPHUD� VKRW� LQ� ZKLFK� FKRUHRJUDSKHG

���



DFWLRQ� DQG� FDPHUD� PRYHPHQW� UHSODFH� WKH� QHHG� IRU� LQGLYLGXDO� VKRWV� WR
GHVFULEH�FRPSOH[�DFWLRQ�

6(783�7KH�FKRLFH�RI�FDPHUD�DQJOH��VKRW�VL]H�DQG�VWDJLQJ��,W�LV�IUHTXHQWO\
GHVFULEHG� E\� WKH� QXPEHU� RI� SOD\HUV� LQ� D� VKRW�� $� WZR�VKRW�� RYHU�WKH�
VKRXOGHU�VKRW��DQG�FORVH�XS�DUH�DOO�W\SLFDO�VHWXSV�

6+$//2:� )2&86� $� VKDOORZ� GHSWK� RI� ILHOG�� 6KDOORZ� IRFXV� LV
VRPHWLPHV� XVHG� WR� LVRODWH� D� VXEMHFW� LQ� IRFXV� IURP� WKH� LQGLVWLQFW
EDFNJURXQG�DQG�IRUHJURXQG�

6,*+7�/,1(�$Q�LPDJLQDU\�OLQH�WKDW�LV�GUDZQ�EHWZHHQ�D�VXEMHFW�DQG�WKH
REMHFW� KH� RU� VKH� LV� ORRNLQJ� DW��:KHQ� LQGLYLGXDO�&8V�RI� WZR� VXEMHFWV� LQ
FRQYHUVDWLRQ� DUH� MRLQHG� WRJHWKHU� LQ� D� VHTXHQFH� WKHLU� VLJKW� OLQHV� PXVW
PDWFK�LQ�RUGHU�WKDW�WKH\�DSSHDU�WR�EH�ORRNLQJ�DW�HDFK�RWKHU�

6,1*/(�$�VKRW�ZLWK�RQO\�RQH�VXEMHFW�LQ�WKH�IUDPH�

67$7,&�&$0(5$�$Q\�VKRW�LQ�ZKLFK�WKH�FDPHUD�GRHV�QRW�PRYH�

68%-(&7,9(� &$0(5$� $� FDPHUD� WHFKQLTXH� WKDW� SUHVHQWV� WKH
YLHZSRLQW�RI�D�FKDUDFWHU�LQ�WKH�VFHQH��6HH�32,17�2)�9,(:��329��6+27�

6:,6+�3$1�$�UDSLG�SDQQLQJ�PRYHPHQW�WKDW�EOXUV�WKH�IUDPH��,W�LV�RIWHQ
XVHG�DV�D�WUDQVLWLRQ��$OVR�FDOOHG�D�)/$6+�3$1�

7

7$.(�2QH�YHUVLRQ�RI�D�VKRW��7KH�GLUHFWRU�KDV� WKH�FDVW�DQG�FUHZ�UHSHDW
WKH�DFWLRQ�RI�WKH�VKRW�LQ�VXFFHVVLYH�WDNHV�XQWLO�KH�RU�VKH�LV�VDWLVILHG�LW�LV
FRUUHFW�

7,*+7�'HVFULEHV�WKH�VL]H�RI�D�VKRW�UHODWLYH�WR�LWV�VXEMHFW��$�WLJKW�IUDPH
HQFORVHV�D�VXEMHFW�ZLWK�YHU\�OLWWOH�VSDFH�VXUURXQGLQJ�LW�

75$&.,1*�6+27�$�VKRW�WDNHQ�IURP�D�FDPHUD�PRXQWHG�RQ�D�GROO\�RU
VRPH�RWKHU�PRYLQJ�YHKLFOH�

���



75$9(/,1*� 6+27 � $Q\� VKRW� LQ� ZKLFK� WKH� FDPHUD� PRYHV� WKURXJK
VSDFH��$�FUDQH� VKRW� DQG� D� WUDFNLQJ� VKRW� DUH�ERWK� WUDYHOLQJ� VKRWV��$�SDQ
VKRW�� KRZHYHU�� LV� QRW� D� WUDYHOLQJ� VKRW� VLQFH� WKH� FDPHUD� UHPDLQV� DW� RQH
ORFDWLRQ�SLYRWLQJ�D�VWDWLRQDU\�SRLQW�

7:2�6+27�$�VKRW�WKDW�IUDPHV�WZR�SHRSOH�

9

92,&(�29(5��92��7KH�YRLFH�RI� DQ�XQVHHQ�QDUUDWRU��9RLFH�RYHU�PD\
DOVR�EH�XVHG� WR� LQGLFDWH� WKH� WKRXJKWV�RI�D�FKDUDFWHU� LQ�D�VFHQH�ZKHQ� WKH
FKDUDFWHU�LV�QRW�VSHDNLQJ�

:

:,3(�$�WUDQVLWLRQ�EHWZHHQ�VKRWV�

=

=,3�3$1�6HH�6:,6+�3$1�

=220�7KH�PRYHPHQW�RI�D�]RRP�OHQV�RU�WKH�OHQV�LWVHOI�

���



5(&200(1'('
5($',1*

&LQHPDWRJUDSK\�DQG�3KRWRJUDSKLF�3UDFWLFH

&DPSEHOO�� 5XVVHOO��3KRWRJUDSKLF� 7KHRU\� IRU� WKH� 0RWLRQ� 3LFWXUH
&DPHUDPDQ��1HZ�<RUN��$�6��%DUQHV�������

&DPSEHOO�� 5XVVHOO��3UDFWLFDO� 0RWLRQ� 3LFWXUH� 3KRWRJUDSK\� � 1HZ� <RUN�
$�6��%DUQHV�������

'HWPHUV�� )UHG�� HG��$PHULFDQ� &LQHPDWRJUDSKHU� 0DQXDO�� �WK� HG�
+ROO\ZRRG��&DOLI���$PHULFDQ�6RFLHW\�RI�&LQHPDWRJUDSKHUV�������

)LHOGLQJ��5D\PRQG��7KH�)RFDO�(QF\FORSHGLD�RI�)LOP�DQG�7�9��7HFKQLTXHV�
1HZ�<RUN��+DVWLQJV�+RXVH�������

)LHOGLQJ�� 5D\PRQG��7KH� 7HFKQLTXH� RI� 6SHFLDO� (IIHFWV� &LQHPDWRJUDSK\�
�WK�HG��%RVWRQ��)RFDO�3UHVV�������

/LSWRQ�� /HQQ\��,QGHSHQGHQW� )LOPPDNLQJ�� UHY�� HG�� 1HZ�<RUN�� 6LPRQ� 	
6FKXVWHU�������

0DONLHZLF]�� .ULV��&LQHPDWRJUDSK\�� �G� HG�� 1HZ� <RUN�� 3UHQWLFH� +DOO
3UHVV�������

1HEOHWWH�� &�� %��3KRWRJUDSK\�� ,WV�3ULQFLSOHV�DQG�3UDFWLFH��1HZ�<RUN��'�
9DQ�1RVWUDQG�&RPSDQ\��,QF��������

5D\��6LGQH\�)��7KH�/HQV�LQ�$FWLRQ��%RVWRQ��)RFDO�3UHVV�������

6DPXHOVRQ��'DYLG�:��0RWLRQ�3LFWXUH�&DPHUD�	�/LJKWLQJ�(TXLSPHQW���G
HG��%RVWRQ��)RFDO�3UHVV�������

6DPXHOVRQ��'DYLG�:��0RWLRQ�3LFWXUH�&DPHUD�7HFKQLTXHV� �%RVWRQ��)RFDO
3UHVV�������

���



:LOVRQ�� $QWRQ��&LQHPD� :RUNVKRS� � +ROO\ZRRG�� &DOLI��� $�6�&�� +ROGLQJ
&RUS��������

&RPSXWHU�'HVLJQ

:HOOV��0LFKDHO��'HVNWRS�9LGHR��:KLWH�3ODLQV��1�<���.QRZOHGJH�,QGXVWU\
3XEOLFDWLRQV�,QF��������

7KH�XVH�RI�WKH�FRPSXWHU�LQ�ILOP�GHVLJQ�LV�VR�QHZ�WKDW�WKHUH�DUH�YHU\�IHZ
ERRNV� DYDLODEOH� RQ� WKH� VXEMHFW�� +RZHYHU�� D� QXPEHU� RI� SXEOLFDWLRQV� RQ
SHUVRQDO� FRPSXWLQJ�DQG�PXOWLPHGLD� LQFOXGH�DUWLFOHV�RQ� ILOP�GHVLJQ�DQG
UHODWHG�DUWV��DQG�ULJKW�QRZ�WKLV�LV�WKH�EHVW�VRXUFH�RI�LQIRUPDWLRQ�

3XEOLFDWLRQV�RQ�&RPSXWHU�'HVLJQ�

&DGHQFH�0DJD]LQH
8VLQJ�$XWR&$'�LQ�WKH�SURIHVVLRQDO�HQYLURQPHQW�$ULHO
&RPPXQLFDWLRQV��,QF�
3�2��%R[�������
$XVWLQ��7;�����������

&RPSXWHU�*UDSKLFV�:RUOG
2QH�7HFKQRORJ\�3DUN�'ULYH
3�2��%R[����
:HVIRUG��0$������

&RPSXWHU�3LFWXUHV
0RQWDJH�3XEOLVKLQJ��,QF������:HVWFKHVWHU�$YH�
:KLWH�3ODLQV��1<������

0DFLQWRVK�$LGHG�'HVLJQ��(GLWHG�E\�-RVHSK�*UHFR��$XHUEDFN�3XEOLVKHUV�
��3HQQ�3OD]D��1HZ�<RUN��1<������

0DF8VHU�� (GLWHG� E\� 3DXO� 6RPHUVRQ�� =LII�'DYLV� 3XEOLVKLQJ� &R��� ���
%R\OVWRQ
6W�����WK�IO���%RVWRQ��0$������

���



0&1
&RPSXWHU�$XWRPDWHG�6ROXWLRQV�IRU�'HVLJQ�DQG�(QJLQHHULQJ�$ULHO
&RPPXQLFDWLRQV��,QF�
3�2��%R[�������
$XVWLQ��7;�����������

1HZ0HGLD�$JH��(GLWHG�E\�%HQ�&DOLFD��+\SHUPHGLD�&RPPXQLFDWLRQV�,QF�
�+&O�������1��0DWKLOGD�$YH���6XQQ\YDOH��&$������

&RQWLQXLW\�DQG�3URGXFWLRQ�3ODQQLQJ

&KDPQHVV��'DQIRUG��7KH�+ROO\ZRRG�*XLGH�WR�)LOP�%XGJHWLQJ�DQG�6FULSW
%UHDNGRZQ��UHY��HG��/RV�$QJHOHV��6�-��%URRNV�&R��������

0LOOHU�� 3DW� 3��6FULSW� 6XSHUYLVLQJ� DQG� )LOP� &RQWLQXLW\�� �G� HG�� %RVWRQ�
)RFDO�3UHVV�������

'LUHFWLQJ�DQG�*HQHUDO�)LOP�7HFKQLTXH

$ULMRQ�� 'DQLHO��*UDPPDU� RI� WKH� )LOP� /DQJXDJH�� %RVWRQ�� )RFDO� 3UHVV�
�����

%HUQVWHLQ�� 6WHYHQ��7KH� 7HFKQLTXH� RI� )LOP� 3URGXFWLRQ� � %RVWRQ�� )RFDO
3UHVV�������

'P\WU\N�� (GZDUG��&LQHPD� &RQFHSW� DQG� 3UDFWLFH�� %RVWRQ�� )RFDO� 3UHVV�
�����

(LVHQVWHLQ��6HUJHL��)LOP�)RUP��1HZ�<RUN��+DUFRXUW��%UDFH�	�:RUOG��,QF��
�����

(LVHQVWHLQ�� 6HUJHL��)LOP� 6HQVH�� 1HZ�<RUN�� +DUFRXUW� %UDFH� -RYDQRYLFK
3XEOLVKHUV�������

0DUQHU��7HUUHQFH�6W��-RKQ��HG��'LUHFWLQJ�0RWLRQ�3LFWXUHV� �1HZ�<RUN��$�
6��%DUQHV�DQG�&R��������

1LOVHQ�� 9ODGLPLU��7KH� &LQHPD� DV� D� *UDSKLF� $UW�� 1HZ� <RUN�� +LOO� DQG

���



:DQJ�������

1L]KQ\�� 9ODGLPLU��/HVVRQV�:LWK�(LVHQVWHLQ�� 1HZ�<RUN��'D�&DSR� 3UHVV�
,QF��������

3XGRYNLQ��9�O��)LOP�7HFKQLTXH�DQG�)LOP�$FWLQJ� �������������UHSULQW��1HZ
<RUN��*URYH�������

)LOP�7KHRU\�DQG�&ULWLFLVP

$UQKHLP�� 5XGROI��)LOP�DV�$UW��%HUNHOH\��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV�
�����

%D]LQ��$QGUH��:KDW�LV�&LQHPD"���YROV��6HOHFWHG�DQG� WUDQVODWHG�E\�+XJK
*UD\��%HUNHOH\��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV������������

*LDQQHWWL�� /RXLV��8QGHUVWDQGLQJ�0RYLHV�� �G� HG��(QJOHZRRG�&OLIIV��1�-��
3UHQWLFH�+DOO�������

*RGDUG�� -HDQ�/XF��*RGDUG� RQ�*RGDUG� � 7UDQVODWHG� E\� 7RP�0LOQH�� 1HZ
<RUN��9LNLQJ�������

.UDFDXHU��6LHJIULHG��7KHRU\�RI�)LOP��7KH�5HGHPSWLRQ�RI�3K\VLFDO�5HDOLW\�
1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV�������

0DVW��*HUDOG��DQG�0DUVKDOO�&RKHQ��HGV��)LOP�7KHRU\�DQG�&ULWLFLVP��1HZ
<RUN��2[IRUG�8QLYHUVLW\�3UHVV�������

0RQDFR�� -DPHV��+RZ� WR� 5HDG� D� )LOP�� 1HZ� <RUN�� 2[IRUG� 8QLYHUVLW\
3UHVV�������

(GLWLQJ�DQG�3RVWSURGXFWLRQ

'P\WU\N��(GZDUG��2Q�)LOP�(GLWLQJ��%RVWRQ��)RFDO�3UHVV�������

5HLV]�� .DUHL�� DQG� *DYLQ�0LOODU��7KH�7HFKQLTXH� RI� )LOP�(GLWLQJ ��� �G� HG�
%RVWRQ��)RFDO�3UHVV�������

3URGXFWLRQ�'HVLJQ

���



$OEUHFKW��'RQDOG��'HVLJQLQJ�'UHDPV��0RGHUQ�$UFKLWHFWXUH�LQ�WKH�0RYLHV�
1HZ�<RUN��+DUSHU�	�5RZ�LQ�FROODERUDWLRQ�ZLWK�7KH�0XVHXP�RI�0RGHUQ
$UW�������

%DUVDFT�� /pRQ��&DOLJDUwV� &DELQHW� DQG� 2WKHU� *UDQG� ,OOXVLRQV�� %RVWRQ�
1HZ�<RUN�*UDSKLF�6RFLHW\�������

&DUULFN�� (GZDUG��'HVLJQLQJ� IRU� )LOPV�� 1HZ� <RUN�� 7KH� 6WXGLRV
3XEOLFDWLRQV�,QF��������

0DUQHU��7HUUHQFH�6W��-RKQ��HG��)LOP�'HVLJQ��1HZ�<RUN��$��6��%DUQHV�DQG
&R��������

���
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&LQHPDWLF� 0RWLRQ� KDV� KHOSHG� GLUHFWRUV� FUHDWH� D� SHUVRQDO� FDPHUD
VW\OH� DQG�PDVWHU� FRPSOH[� VWDJLQJ� FKDOOHQJHV� IRU� RYHU� D� GHFDGH�� ,Q
UHVSRQVH� WR� WKH� RSSRUWXQLWLHV� RIIHUHG� E\� GLJLWDO� WHFKQRORJ\�� WKLV
VHFRQG� HGLWLRQ� DGGV� HVVHQWLDO� FKDSWHUV� RQ� GLJLWDO� YLVXDOL]DWLRQ� DQG
VFULSW�EUHDNGRZQ�

6�� '�� .DW]� XVHV� H[WHQVLYH� LOOXVWUDWLRQV� WR� H[SODLQ� KRZ� WR� FUHDWH
H[WHQGHG� VHTXHQFH� VKRWV�� HODERUDWH� PRYLQJ� FDPHUD� FKRUHRJUDSK\�
DQG� WUDFNLQJ� VKRWV� ZLWK�PXOWLSOH� VWRU\� SRLQWV�� ,QWHUYLHZV� ZLWK� WRS

���



+ROO\ZRRG� FUDIWVSHRSOH� GHPRQVWUDWH� KRZ� WR� EULQJ� VRSKLVWLFDWHG
LGHDV�WR�OLIH�

5HDGHUV�ZLOO�EH�DEOH�WR�IROORZ�OLQNV�WR�WKH�0:3�ZHEVLWH�DQG�LQWHUDFW
ZLWK� WKH� DXWKRU
V� RULJLQDO� VWRU\ERDUGV�� EXLOW� LQ� �'� ZLWK� WKH� ODWHVW
VWRU\ERDUG�VRIWZDUH�

³7KHUH�DUH�D�SUHFLRXV�IHZ�ZD\V�WR�OHDUQ�WKH�VXEWOHWLHV�RI�ILOPPDNLQJ
DQG�FKDOOHQJHV�RI�FLQHPDWRJUDSK\��:DWFK�JUHDW�PRYLHV�UHSHDWHGO\�
JR�WR�D�JUHDW�ILOP�VFKRRO��UHDG�6WHYHQ�'��.DW]
V �)LOP�'LUHFWLQJ��6KRW
E\� 6KRW�DQG� &LQHPDWLF� 0RWLRQ��7KH� SUDFWLFDO� DQG� SUDJPDWLF
LQIRUPDWLRQ� LV� EDODQFHG� E\� WKH� LQVLJKWV� RI� JUHDW� ILOPPDNHUV�� $OOHQ
'DYLDX��5DOSK�6LQJOHWRQ�DQG�-RKQ�6D\OHV�� &LQHPDWLF�0RWLRQ�LV� WKH
GHILQLWLYH� ZRUNERRN� IRU� ERWK� WKH� DVSLULQJ� DV� ZHOO� DV� WKH
DFFRPSOLVKHG�ILOPPDNHU�´

±�-RKQ�0FLQWRVK��&KDLU��&RPSXWHU�$UW��6FKRRO�RI�9LVXDO
$UWV��1<&

³7KHUH�DUH�IHZ�DXWKRUV�RU�ERRNV�WKDW�UHDFK�µPXVW�UHDG¶�VWDWXV��7KH
ZRUNV� RI� 6WHYHQ� .DW]� KDYH� DFKLHYHG� WKLV� DSSHOODWLRQ�� &LQHPDWLF
0RWLRQ�LV� D� UHPDUNDEOH� WXWRULDO� IRU� DQ\� DVSLULQJ� RU� ZRUNLQJ
GLUHFWRU��&OHDU��SUDFWLFDO��DQG�ZLVH��WKH�ERRN�LV�DQ�HVVHQWLDO�JXLGH�WR
XQGHUVWDQGLQJ� DQG� LPSOHPHQWLQJ� VWDJLQJ� IRU� WKH� PRWLRQ� SLFWXUH
PHGLXP�´

±�6DP�/�*URJJ��3K�'���'HDQ��$),�&RQVHUYDWRU\

³,Q�&LQHPDWLF�0RWLRQ��.DW]�VXFFHHGV�LQ�EUHDNLQJ�GRZQ�WKH�GDXQWLQJ
WDVNV� WKDW� D� GLUHFWRU� IDFHV� ZKHQ� FKRUHRJUDSKLQJ� DFWRUV� DQG� WKH
FDPHUD�RQ�VHW�´

±�'DQ�2FKLYD��0LOOLPHWHU�0DJD]LQH

67(9(1� '�� .$7=�� ZKR� OLYHV� LQ� 1HZ� <RUN� &LW\�� LV� DQ� DZDUG�

���



ZLQQLQJ� ILOPPDNHU� DQG�ZULWHU�� DQG� WKH� DXWKRU� RI�6KRW� E\�6KRW�� WKH
QRZ�FODVVLF�WH[W�RQ�FLQHPDWLF�VW\OH�DQG�WHFKQLTXH�

�������������3$*(6���25'(5������5/6���,6%1���������������
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-(5(0<�9,1(<$5'

7KLV� LV� WKH� �QG� HGLWLRQ� RI� RQH� RI� WKH� PRVW� VXFFHVVIXO� ILOPPDNLQJ
ERRNV� LQ�KLVWRU\��ZLWK�VDOHV�RI�RYHU��������FRSLHV��8VLQJ�H[DPSOHV
IURP�RYHU�����SRSXODU� ILOPV��9LQH\DUG�SURYLGHV�GHWDLOHG� H[DPSOHV
RI� PRUH� WKDQ� ���� FDPHUD� VHWXSV�� DQJOHV�� DQG� PRYHV� ZKLFK� HYHU\
ILOPPDNHU� PXVW� NQRZ� �� SUHVHQWHG� LQ� DQ� HDV\�WR�XVH� ³ZLGH� VFUHHQ
IRUPDW�´�7KLV�ERRN�LV�WKH�³6ZLVV�$UP\�.QLIH´�WKDW�EHORQJV�LQ�HYHU\

���



ILOPPDNHUV�WRRO�NLW�

7KLV� QHZ� DQG� UHYLVHG� �QG� HGLWLRQ� RI�6HWWLQJ� 8S� <RXU� 6KRWV
UHIHUHQFHV� RYHU� ���� QHZ� ILOPV� DQG� ��� DGGLWLRQDO� ILOPPDNLQJ
WHFKQLTXHV�

7KLV�ERRN�JLYHV�WKH�ILOPPDNHU�D�TXLFN�DQG�HDV\�³VKRW�OLVW´�WKDW�KH�RU
VKH�FDQ�XVH�RQ�WKH�VHW�WR�FRPPXQLFDWH�ZLWK�WKHLU�FUHZ�

7KH� 6KRW� /LVW� LQFOXGHV��:KLS� 3DQ�� 5HYHUVH�� 7LOW�� +HOLFRSWHU� 6KRW�
5DFN�)RFXV��DQG�PXFK�PRUH�

³7KLV� LV� D� ILOP� VFKRRO� LQ� LWV� RZQ� ULJKW� DQG� D� YDOXDEOH� DQG�ZRUWK\
FRQWULEXWLRQ� WR� HYHU\� ILOPPDNHU
V� VKHOI�� :HOO� GRQH�� 9LQH\DUG� DQG
&UX]�´

±� 'DUUHO\Q� *XQ]EXUJ�� ³)RU� 7KH� /RYH� 2I� ,W´� 3DQHO�
ZZZ�)RU7KH/RYH2I,W�FRP

³3HUIHFW� IRU� DQ\� ILOP� HQWKXVLDVW� ORRNLQJ� IRU� WKH� VHFUHWV� EHKLQG
FUHDWLQJ� ILOP«,W� LV� D� JUHDW� DGGLWLRQ� WR� DQ\� FROOHFWLRQ� IRU� VWXGHQWV
DQG�ILOP�SURV�DOLNH´�%HFDXVH�RI�LWV�VLPSOLFLW\�RI�GHVLJQ�DQG�VWUDLJKW
IRUZDUG�VWRU\ERDUGV��WKLV�ERRN�LV�GHVWLQHG�WR�EH�PDQGDWRU\�UHDGLQJ
DW�ILOPV�VFKRROV�WKURXJKRXW�WKH�ZRUOG�´

±�5RVV�2WWHUPDQ��'LUHFWHG�%\�0DJD]LQH

³6HWWLQJ� 8S� <RXU� 6KRWV� LV� D� JUHDW� ERRN� IRU� GHILQLQJ� WKH� VKRWV� RI
WRGD\��7KH�VWRU\ERDUG�H[DPSOHV�RQ�HYHU\�SDJH�PDNH� LW�DQ�YDOXDEOH
UHIHUHQFH� ERRN� IRU� GLUHFWRUV� DQG� '3
V� DOLNH�� *UHDW� OHDUQLQJ� WRRO�
6KRXOG�EH�D�ERRQ�IRU�ZULWHUV�ZKR�ZDQW�WR�FKRRVH�WKH�PRVW�HIIHFWLYH
VKRW�DQG�FOHDUO\�VKRZ�LW�LQ�WKHLU�ERDUGV�IRU�WKH�PD[LPXP�LPSDFW�´

±� 3DXO� &ODWZRUWK\�� &UHDWRU�� 6WRU\%RDUG� $UWLVW� DQG
6WRU\%RDUG�4XLFN�6RIWZDUH

-(5(0<� 9,1(<$5'� LV� FXUUHQWO\� GHYHORSLQJ� DQ� LQGHSHQGHQW

���



IHDWXUH� HQWLWOHG� ³&RQFUHWH� 5RDG´� ZLWK� .HLWK� 'DYLG��7KH� 7KLQJ�
3ODWRRQ��DQG�LV�ZRUNLQJ�RQ�KLV�ILUVW�QRYHO��D�PRGHUQ�HSLF�

������� �� ���� 3$*(6� �� 25'(5� 180%(5� ��5/6� �� ,6%1�
�������������
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6HH�ZK\�WKLV�ERRN�KDV�EHFRPH�DQ�LQWHUQDWLRQDO�EHVW�VHOOHU�DQG�D�WUXH
FODVVLF��7KH� :ULWHU
V� -RXUQH\� H[SORUHV� WKH� SRZHUIXO� UHODWLRQVKLS
EHWZHHQ�P\WKRORJ\� DQG� VWRU\WHOOLQJ� LQ� D� FOHDU�� FRQFLVH� VW\OH� WKDW
V
PDGH� LW� UHTXLUHG� UHDGLQJ� IRU� PRYLH� H[HFXWLYHV�� VFUHHQZULWHUV�
SOD\ZULJKWV��VFKRODUV��DQG�IDQV�RI�SRS�FXOWXUH�DOO�RYHU�WKH�ZRUOG�

%RWK� ILFWLRQ� DQG� QRQILFWLRQ� ZULWHUV� ZLOO� GLVFRYHU� D� VHW� RI� XVHIXO
P\WK�LQVSLUHG� VWRU\WHOOLQJ� SDUDGLJPV� �L�H��� ³7KH� +HUR
V� -RXUQH\´�
DQG� VWHS�E\�VWHS� JXLGHOLQHV� WR� SORW� DQG� FKDUDFWHU� GHYHORSPHQW�
%DVHG� RQ� WKH� ZRUN� RI� -RVHSK� &DPSEHOO��7KH�:ULWHU
V� -RXUQH\� LV� D
PXVW�IRU�DOO�ZULWHUV�LQWHUHVWHG�LQ�IXUWKHU�GHYHORSLQJ�WKHLU�FUDIW�

7KH� XSGDWHG� DQG� UHYLVHG� WKLUG� HGLWLRQ� SURYLGHV� QHZ� LQVLJKWV� DQG
REVHUYDWLRQV�IURP�9RJOHU
V�RQJRLQJ�ZRUN�RQ�P\WKRORJ\
V� LQIOXHQFH
RQ�VWRULHV��PRYLHV��DQG�PDQ�KLPVHOI�

³7KLV� ERRN� LV� OLNH� KDYLQJ� WKH� VPDUWHVW� SHUVRQ� LQ� WKH� VWRU\�PHHWLQJ
FRPH�KRPH�ZLWK�\RX�DQG�ZKLVSHU�ZKDW�WR�GR�LQ�\RXU�HDU�DV�\RX�ZULWH
D�VFUHHQSOD\��,QVLJKW�IRU�LQVLJKW��VWHS�IRU�VWHS��&KULV�9RJOHU�WDNHV�XV
WKURXJK�WKH�SURFHVV�RI�FRQQHFWLQJ�WKHPH�WR�VWRU\�DQG�PDNLQJ�D�VFULSW
FRPH�DOLYH�´

±� /\QGD� 2EVW�� 3URGXFHU��6OHHSOHVV� LQ� 6HDWWOH�� +RZ� WR
/RVH�D�*X\�LQ����'D\V��$XWKRU��+HOOR��+H�/LHG

³7KLV� LV� D� ERRN� DERXW� WKH� VWRULHV� ZH� ZULWH�� DQG� SHUKDSV� PRUH
LPSRUWDQWO\��WKH�VWRULHV�ZH�OLYH��,W�LV�WKH�PRVW�LQIOXHQWLDO�ZRUN�,�KDYH
\HW� HQFRXQWHUHG� RQ� WKH� DUW�� QDWXUH�� DQG� WKH� YHU\� SXUSRVH� RI
VWRU\WHOOLQJ�´

±�%UXFH� -RHO�5XELQ��6FUHHQZULWHU��6WXDUW�/LWWOH����'HHS
,PSDFW��*KRVW��-DFRE
V�/DGGHU

&+5L6723+(5� 92*/(5� LV� D� YHWHUDQ� VWRU\� FRQVXOWDQW� IRU� PDMRU
+ROO\ZRRG� ILOP� FRPSDQLHV� DQG� D� UHVSHFWHG� WHDFKHU� RI� ILOPPDNHUV

���



DQG� ZULWHUV� DURXQG� WKH� JOREH�� +H� KDV� LQIOXHQFHG� WKH� VWRULHV� RI
PRYLHV� IURP�7KH�/LRQ�.LQJ� WR�)LJKW�&OXE� WR�7KH�7KLQ�5HG�/LQH�DQG
PRVW�UHFHQWO\�ZURWH� WKH�ILUVW� LQVWDOOPHQW�RI�5DYHQVNXOO��D�-DSDQHVH�
VW\OH�PDQJD� RU� JUDSKLF� QRYHO��+H� LV� WKH� H[HFXWLYH� SURGXFHU� RI� WKH
IHDWXUH�ILOP�36��<RXU�&DW�LV�'HDG �DQG�ZULWHU�RI�WKH�DQLPDWHG�IHDWXUH
-HVWHU�7LOO�

������� �� ���� 3$*(6� �� 25'(5� 180%(5� ��5/6� �� ,6%1�
�������������
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'LUHFWLQJ�ILOP�RU� WHOHYLVLRQ�LV�D�KLJK�VWDNHV�RFFXSDWLRQ��,W�FDSWXUHV
\RXU�IXOO�DWWHQWLRQ�DW�HYHU\�PRPHQW��FDOOLQJ�RQ�\RX�WR�FRPPLW�HYHU\
UHVRXUFH�DQG�VWUHWFK�\RXUVHOI�WR�WKH�OLPLW��,W
V�WKH�ZKLWH�ZDWHU�UDIWLQJ
RI� HQWHUWDLQPHQW� MREV��%XW� IRU�PDQ\�GLUHFWRUV�� WKH� H[FLWHPHQW� WKH\
IHHO� DERXW� D� QHZ� SURMHFW� WLJKWHQV� LQWR� DQ[LHW\� ZKHQ� LW� FRPHV� WR
ZRUNLQJ�ZLWK�DFWRUV�

7KLV�ERRN�SURYLGHV�D�PHWKRG�IRU�HVWDEOLVKLQJ�FUHDWLYH��FROODERUDWLYH
UHODWLRQVKLSV� ZLWK� DFWRUV�� JHWWLQJ� WKH� PRVW� RXW� RI� UHKHDUVDOV�
WURXEOHVKRRWLQJ� SRRU� SHUIRUPDQFHV�� JLYLQJ� EULHIHU� GLUHFWLRQV�� DQG
PXFK� PRUH�� ,W� DGGUHVVHV� ZKDW� DFWRUV� ZDQW� IURP� D� GLUHFWRU�� ZKDW
GLUHFWRUV� GR� ZURQJ�� DQG� FRQVWUXFWLYHO\� DQDO\]HV� WKH� GLUHFWRU�DFWRU
UHODWLRQVKLS�

³-XGLWK�:HVWRQ�LV�DQ�H[WUDRUGLQDULO\�JLIWHG�WHDFKHU�´
±�'DYLG�&KDVH��(PP\�$ZDUG�:LQQLQJ�:ULWHU��'LUHFWRU�
DQG�3URGXFHU

7KH�6RSUDQRV��1RUWKHUQ�([SRVXUH��,
OO�)O\�$ZD\

���



³,�EHOLHYH� WKDW�ZRUNLQJ�ZLWK�-XGLWK
V� LGHDV�DQG�SULQFLSOHV�KDV�EHHQ
WKH�PRVW�XVHIXO�WLPH�,
YH�VSHQW�SUHSDULQJ�IRU�P\�ZRUN��,�WKLQN�WKDW�LI
-XGLWK
V�ERRN�ZHUH�PDQGDWRU\�UHDGLQJ� IRU�DOO�GLUHFWRUV�� WKH�TXDOLW\
RI� WKH� GLUHFWRU�DFWRU� SURFHVV� ZRXOG� EH� WUDQVIRUPHG�� DQG� EHWWHU
GUDPD�ZRXOG�UHVXOW�´

±�-RKQ�3DWWHUVRQ��'LUHFWRU

6L[�)HHW�8QGHU��&6L��&ULPH�6FHQH�,QYHVWLJDWLRQ��7KH�3UDFWLFH��/DZ
DQG�2UGHU

³,�NQRZ�D�JUHDW�WHDFKHU�ZKHQ�,�ILQG�RQH��(YHU\WKLQJ�LQ�WKLV�ERRN�LV
EULOOLDQW�DQG�RULJLQDO�DQG�WUXH�´

±�3ROO\�3LDWW��3URGXFHU��%RWWOH�5RFNHW

([HFXWLYH� 3URGXFHU�� %URDGFDVW� 1HZV�� 7KH� :DU� RI� WKH
5RVHV

-8',7+�:(6721� ZDV� D� SURIHVVLRQDO� DFWRU� IRU� ��� \HDUV� DQG� KDV
WDXJKW�$FWLQJ�IRU�'LUHFWRUV�IRU�RYHU�D�GHFDGH�

�������������3$*(6���25'(5����5/6���,6%1���������������
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,Q� D� GDUN� WLPH�� D� OLJKW� EULQJHU� FDPH� DORQJ�� OHDGLQJ� WKH� FXULRXV� DQG� WKH
IUXVWUDWHG� WR� FODULW\� DQG� HPSRZHUPHQW�� ,W� WRRN� WKH�ZHOO�JXDUGHG� VHFUHWV
RXW�RI� WKH�KDQGV�RI� WKH� IHZ�DQG�PDGH� WKHP�DYDLODEOH� WR� DOO�� ,W� VSUHDG�D
VSLULW� RI� RSHQQHVV� DQG� FUHDWLYH� IUHHGRP�� DQG� EXLOW� D� VWRUHKRXVH� RI
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NQRZOHGJH�GHGLFDWHG�WR�WKH�EHWWHUPHQW�RI�WKH�DUWV�

7KH� HVVHQFH� RI� WKH�0LFKDHO�:LHVH� 3URGXFWLRQV� �0:3�� LV� HPSRZHULQJ
SHRSOH�ZKR�KDYH�WKH�EXUQLQJ�GHVLUH�WR�H[SUHVV�WKHPVHOYHV�FUHDWLYHO\��:H
KHOS� WKHP� UHDOL]H� WKHLU� GUHDPV� E\� SXWWLQJ� WKH� WRROV� LQ� WKHLU� KDQGV��:H
GHP\VWLI\� WKH� VRPHWLPHV� VHFUHWLYH� ZRUOGV� RI� VFUHHQZULWLQJ�� GLUHFWLQJ�
DFWLQJ��SURGXFLQJ��ILOP�ILQDQFLQJ��DQG�RWKHU�PHGLD�FUDIWV�

%\� GRLQJ� VR��ZH� KRSH� WR� EULQJ� IRUWK� D� UHDOL]DWLRQ� RI� µFRQVFLRXV�PHGLD¶
ZKLFK� ZH� GHILQH� DV� EHLQJ� SRVLWLYHO\� FKDUJHG�� HPSKDVL]LQJ� KRSH� DQG
DIILUPLQJ� SRVLWLYH� YDOXHV� OLNH� WUXVW�� FRRSHUDWLRQ�� VHOI�HPSRZHUPHQW�
IUHHGRP�� DQG� ORYH�� *URXQGHG� LQ� WKH� GHHS� URRWV� RI� P\WK�� LW� DLPV� WR� EH
KHDOLQJ�ERWK� IRU� WKRVH�ZKR�PDNH� WKH� DUW� DQG� WKRVH�ZKR� HQFRXQWHU� LW�� ,W
KRSHV�WR�EH�WUDQVIRUPDWLYH�IRU�SHRSOH��RSHQLQJ�GRRUV�WR�QHZ�SRVVLELOLWLHV
DQG�SXOOLQJ�EDFN�YHLOV�WR�UHYHDO�KLGGHQ�ZRUOGV�

0:3�KDV�EXLOW�D�VWRUHKRXVH�RI�NQRZOHGJH�XQHTXDOHG�LQ�WKH�ZRUOG��IRU�QR
RWKHU� SXEOLVKHU� KDV� VR� PDQ\� WLWOHV� RQ� WKH� PHGLD� DUWV�� 3OHDVH� YLVLW
ZZZ�PZS�FRP� ZKHUH� \RX� ZLOO� ILQG� PDQ\� IUHH� UHVRXUFHV� DQG� D� ���
GLVFRXQW� RQ� RXU� ERRNV�� 6LJQ� XS� DQG� EHFRPH� SDUW� RI� WKH� ZLGHU� FUHDWLYH
FRPPXQLW\�

�

2QZDUG�DQG�XSZDUG�

0LFKDHO�:LHVH
3XEOLVKHU�)LOPPDNHU
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