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'�H�F�O�D�U�D�W�L�R�Q

, GHFODUH WKDW , KDYH SUHSDUHG P\ %DFKHORU¶V 7KHVLV�0DVWHU¶V 7KHVLV� 'LVVHUWDWLRQ

LQGHSHQGHQWO\�RQ�WKH�IROORZLQJ�WRSLF�

/DUJH�)RUPDW�DQG�)LOP�/DQJXDJH

XQGHU WKH H[SHUW JXLGDQFH RI P\ WKHVLV DGYLVRU DQG ZLWK WKH XVH RI WKH FLWHG OLWHUDWXUH

DQG�VRXUFHV�

3UDJXH��GDWH����������������������������������������������������������������������������������������������������
6LJQDWXUH�RI�WKH�FDQGLGDWH

:DUQLQJ

7KH XVH DQG SXEOLF DSSOLFDWLRQ RI WKH ILQGLQJV RI WKLV WKHVLV RU DQ\ RWKHU WUHDWPHQW

WKHUHRI DUH SHUPLVVLEOH RQO\ RQ WKH EDVLV RI D OLFHQVLQJ FRQWUDFW� L�H� WKH FRQVHQW RI WKH

DXWKRU�DQG�RI�WKH�$FDGHP\�RI�3HUIRUPLQJ�$UWV�LQ�3UDJXH�

�



8VHU¶V�/RJ

%\ VLJQLQJ EHORZ� WKH XVHU DWWHVWV WKDW KH�VKH KDV XVHG WKLV WKHVLV VROHO\ IRU VWXG\

SXUSRVHV� DQG KH�VKH GHFODUHV WKDW KH�VKH ZLOO DOZD\V FLWH WKH WKHVLV DSSURSULDWHO\

DPRQJ�WKH�VRXUFHV�XVHG�

1DPH ,QVWLWXWLRQ 'DWH 6LJQDWXUH

�



$FNQRZOHGJPHQWV

7KLV WKHVLV RULJLQDWHG DW WKH $FDGHP\ RI 3HUIRUPLQJ $UWV LQ 3UDJXH DV SDUW RI WKH

SURMHFW ³/DUJH )RUPDW DQG )LOP /DQJXDJH´� VXSSRUWHG E\ VSHFLDO�SXUSRVH IXQGV

LQWHQGHG IRU WKH VSHFLILF WHUWLDU\ HGXFDWLRQ UHVHDUFK SURYLGHG E\ WKH 0LQLVWU\ RI

(GXFDWLRQ�LQ������

, ZRXOG OLNH WR H[WHQG P\ JUDWLWXGH WR DOO RI WKRVH ZKR FRQWULEXWHG WR WKH

FRPSOHWLRQ RI WKLV WKHVLV� 6SHFLDO WKDQNV JR WR 'RPLQLN 'XVHN� =RUDQ 3HULþ DQG IURP

$55, 5HQWDO 3UDJXH� 2QGĜHM 7HSOê� -LQ�<XDQ /LX� 3DWULFN *UHJJ� 5L\DQD /DPD� %UXQR

*UDQGLQR� 6KXEKDP 0KDWUH� -RVHI .DGHU $JKD� 0HODQLD +DPDV\DQ� -DQ 0DWêVHN� -DQD

&KPHODĜRYi��DQG�6LOYLH�'HPDUWLQL��ZKR�PDGH�WKH�WHVW�VKRRW�SRVVLEOH�

0DQ\ WKDQNV DOVR WR 5LFKDUG 9DFXOD� %HQMDPLQ .ROPDþND� DQG 9ČUD +RIIPDQRYi

DW 6WXGLR )$08� 0DULH 'RVWiORYi� DV ZHOO DV 3URI� 9ODGLPtU 6PXWQê IRU KLV YDOXDEOH

JXLGDQFH�DQG�VXSHUYLVLRQ��DQG�3URI��9LGX�*XQDUDWQD�IRU�KLV�FRQVXOWDWLRQ�
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.H\ZRUGV

/DUJH�)RUPDW��'LJLWDO��&LQHPDWRJUDSK\��&DPHUD�7HVW��)LOP�/DQJXDJH

.OtþRYi�VORYD

9HONê�IRUPiW��'LJLWiOQt��.LQHPDWRJUDILH��7HVW�NDPHU��)LOPRYê�MD]\N
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$EVWUDFW

'LIIHUHQW IRUPDWV RI ILOP DQG FDPHUDV KDYH H[LVWHG VLQFH WKH HDUO\ GD\V RI

FLQHPD� UDQJLQJ IURP �PP WR ��PP DQG ,0$;� 7KHVH IRUPDWV KDYH FRQVWLWXWHG DQ

LPSRUWDQW FKRLFH IRU ILOPPDNHUV DQG FLQHPDWRJUDSKHUV WR PDNH LQ WKH HDUO\ GHYHORSPHQW

RI D ILOP� 7KH ODUJH IRUPDW� GHILQHG DV DQ\ VL]H ODUJHU WKDQ WKH VWDQGDUG 6XSHU ��PP�

ZDV RULJLQDOO\ XVHG IRU YLVXDO HIIHFWV RU PRUH HSLF ILOPV RQ D JUDQG VFDOH� 6LQFH WKH

LQWURGXFWLRQ RI GLJLWDO ODUJH IRUPDW FDPHUDV LQ ����� WKH\ KDYH EHHQ JDLQLQJ SRSXODULW\ LQ

ILOP SURGXFWLRQV� KDYLQJ EHFRPH PRUH FRPSDFW DQG DFFHVVLEOH WR ILOPPDNHUV� 7KH ODUJH

IRUPDW LV QR ORQJHU OLPLWHG WR D VSHFLILF W\SH RI SURGXFWLRQ RU JHQUH� DV LW FDQ EH XVHG LQ

ERWK�VXSHUKHUR�DFWLRQ�ILOPV�DQG�LQWLPDWH�GUDPDV�

$V WKH ODUJH IRUPDW KDV JDLQHG SRSXODULW\� LW KDV DOVR EHHQ D WRSLF RI GLVFXVVLRQ

ZLWKLQ WKH ILOP LQGXVWU\� ZLWK PDQ\ ILOPPDNHUV DQG FDPHUD PDQXIDFWXUHUV DGYRFDWLQJ IRU

LW� +RZHYHU� WKHUH LV D ODFN RI LQ�GHSWK UHVHDUFK RQ WKH ODUJH IRUPDW GLJLWDO VHQVRU�

OHDGLQJ WR YDULRXV PLVFRQFHSWLRQV DQG 35�GULYHQ GHVFULSWLRQV� 7KLV VWXG\ DLPV WR

SURYLGH D WHFKQLFDO DQG DUWLVWLF DQDO\VLV RI WKH GLJLWDO ODUJH IRUPDW VHQVRU� DV ZHOO DV WKH

IDFWRUV WKDW FRQWULEXWH WR WKH VR�FDOOHG �ODUJH IRUPDW ORRN�� 7KLV DQDO\VLV LV FRQGXFWHG

WKURXJK D YLVXDO FRPSDULVRQ RI D ODUJH IRUPDW FDPHUD� WKH $55, $OH[D ��� DQG D 6XSHU

�� FDPHUD� WKH $55, $OH[D 0LQL� 7KLV KHOSV WR XQGHUVWDQG WKH DSSHDO RI WKH ODUJH IRUPDW

VHQVRU WRGD\ DQG ZKHWKHU RU QRW WKH IDFWRUV VWXGLHG DUH D GLUHFW UHVXOW RI WKH ODUJHU VL]H

RI�WKH�VHQVRU�
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$EVWUDNW

2G SRþiWNĤ NLQHPDWRJUDILH H[LVWXMt UR]GtOQp IRUPiW\ ILOPĤ D NDPHU� D WR RG �PP

GR ��PP ,0$;� 7\WR IRUPiW\ KUDMt GĤOHåLWRX UROL SUR ILOPDĜH D NDPHUDPDQ\ EČKHP

EU]NêFK YêYRMRYêFK VWDGLt ILOPX� 9HONê IRUPiW� GHILQRYDQê MDNR FRNROLY YČWãt QHå

VWDQGDUGQt 6XSHU ��PP� VH SĤYRGQČ SRXåtYDO SRX]H SUR YL]XiOQt HIHNW\ D YHONp

YêSUDYQp ILOP\� 2G VYpKR SĜHGVWDYHQt Y URFH ���� ]tVNiYDMt GLJLWiOQt YHONRIRUPiWRYp

NDPHU\ SRSXODULWX YH ILOPRYêFK SURGXNFtFK� D WR SĜHGHYãtP SUR VYRML NRPSDNWQRVW D

FHONRYRX GRVWXSQRVW SUR ILOPDĜH� 9HONê IRUPiW Xå QHQt OLPLWRYiQ åiGQêP VSHFLILFNêP

W\SHP SURGXNFH QHER åiQUX� 6Yp XSODWQČQt QDMGH MDN Y VXSHUKUGLQVNêFK DNþQtFK ILOPHFK�

WDN�Y�LQWLPQtFK�GUDPDWHFK�

6SROHþQH V MHKR URVWRXFt SRSXODULWRX VH YHONê IRUPiW VWDO WDNp WpPDWHP GLVNX]t

XYQLWĜ ILOPDĜVNp NRPXQLW\� 'ČMH VH WDN GtN\ ILOPDĜĤP D SĜHGHYãtP YêUREFĤP NDPHU� NWHĜt

MVRX SURSDJiWRU\ WRKRWR IRUPiWX ] PQRKD GĤYRGĤ� 1LFPpQČ L SĜHV SUREtKDMtFt GLVNX]L

H[LVWXMH MHQ PiOR Yê]NXPĤ� NWHUp VH YtFH GR KORXEN\ ]DPČĜXMt QD GLJLWiOQt

YHONRIRUPiWRYp VQtPDþH� 9HGH WR QHMHQ NH Y]QLNX UĤ]QêFK P\OQêFK SĜHGVWDY� DOH WDNp

WH[WĤ SVDQêFK 35 RSWLNRX� 7DWR VWXGLH VL NODGH ]D FtO WHFKQLFNRX D XPČOHFNRX DQDOê]X

GLJLWiOQtKR YHONRIRUPiWRYpKR VQtPDþH D VRXþDVQČ ]NRXPi IDNWRU\ SĜLVStYDMtFt N

WDN]YDQpPX ³Y]KOHGX YHONpKR IRUPiWX�´ $QDOê]D MH SURYHGHQD SURVWĜHGQLFWYtP

YL]XiOQtKR VURYQiQt YHONRIRUPiWRYp NDPHU\ $55, $OH[D �� D 6XSHU �� $55, $OH[D 0LQL�

7R GRSRPRKOR N OHSãtPX SRFKRSHQt SĜLWDåOLYRVWL GQHãQtKR YHONRIRUPiWRYpKR VQtPDþH D

Wpå WRKR� ]GDOL MVRX ]NRXPDQp IDNWRU\ SĜtPêP YêVOHGNHP YHONpKR IRUPiWX VQtPDþH� þL

QLNROLY�
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7DEOH�RI�&RQWHQWV

�� ,QWURGXFWLRQ ��
�� +LVWRU\ ��
�� &RPSDUDWLYH�7HVW

���� $SSURDFK ��

���� &DPHUD�&KRLFH ��

���� 7HFKQLFDO�5HDOL]DWLRQ ��

���� /HQVHV ��

���� )DFWRUV�WR�6WXG\�DQG�5ROH�LQ�)LOP�/DQJXDJH ��

���� 6KRRW ��

���� 3RVW�3URGXFWLRQ ��

���� 6FUHHQLQJ��$QDO\VLV ��

�� 5HVXOWV�DQG�'LVFXVVLRQ
���� $QJOH�RI�9LHZ�&URS�)DFWRU ��

���� 5HVROXWLRQ ��

���� 3HUVSHFWLYH�6SDFH�&RPSUHVVLRQ ��

���� 'HSWK�RI�)LHOG ��

���� 1RLVH ��

���� $�7RRO�WR�&RQVLGHU ��

�� &RQFOXVLRQ ��
�� :RUNV�&LWHG ��
�� )LOPRJUDSK\ ��
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�� ,QWURGXFWLRQ

/DUJH IRUPDW FLQHPDWRJUDSK\ KDV JDLQHG SRSXODULW\ LQ UHFHQW \HDUV� ZLWK WHUPV

OLNH �LPPHUVLYH�� �FKDQJLQJ ILOP ODQJXDJH�� DQG �DOORZLQJ FORVHQHVV WR FKDUDFWHUV�

IUHTXHQWO\ XVHG WR GHVFULEH LW �/D[WRQ� 2¶)DOW�� 6LQFH WKH LQWURGXFWLRQ RI WKH GLJLWDO ODUJH

IRUPDW FDPHUD LQ ����� ILOPPDNHUV KDYH LQFUHDVLQJO\ RSWHG IRU WKLV RSWLRQ �0HQGHORYLFK�

³����� 7KH <HDU RI WKH /DUJH )RUPDW &LQHPDWRJUDSK\´�� PDNLQJ LW RQH RI WKH PRVW

SRSXODU WHFKQRORJLHV LQ XVH DQG D FRQVWDQWO\ GHEDWHG WRSLF DPRQJ FLQHPDWRJUDSKHUV

DQG�DW�ILOP�IHVWLYDOV��

/DUJH )RUPDW LV GHILQHG DV DQ\ IRUPDW ODUJHU WKDQ WKH VWDQGDUG 6XSHU ��PP

VHQVRU VL]H ���[��PP� �+ROEHQ ���� ,W VKRXOG EH QRWHG WKDW WKH WHUP �IRUPDW� UHIHUV

KHUH WR WKH VL]H RI WKH VHQVRU �RU ILOP� DQG VKRXOG QRW EH FRQIXVHG ZLWK DVSHFW UDWLR� DV LW

LV UHIHUUHG WR LQ VRPH OLWHUDWXUH� ,Q ����� $55, LQWURGXFHG WKH $OH[D �� �)DXHU�� PDUNLQJ

WKH UHWXUQ RI WKLV IRUPDW LQ GLJLWDO IRUP� $55, ZDV VRRQ IROORZHG E\ PDMRU FDPHUD

PDQXIDFWXUHUV�LQFOXGLQJ�6RQ\��3DQDVRQLF��DQG�5HG�

0DQ\ SURGXFWLRQV QRZ GHPDQG WKH �ODUJH IRUPDW ORRN� �0HQGHORYLFK� ³7KH $UWLVWLF

)DWLJXH RI /DUJH )RUPDW &LQHPDWRJUDSK\´� DQG ODUJH IRUPDW KDV EHFRPH D WUHQG LQ WKH

ILOP LQGXVWU\ ZRUOGZLGH �PRVW ILOPV VHOHFWHG IRU WKH DQQXDO &LQHPDWRJUDSK\�IRFXVHG )LOP

)HVWLYDO &DPHULPDJH LQ ���� DV ZHOO DV WKRVH QRPLQDWHG IRU WKH ���� $FDGHP\

$ZDUGV� DQG DW OHDVW RQH WKLUG RI WKH ILOPV LQ FRPSHWLWLRQ DW WKH ���� &DQQHV )LOP

)HVWLYDO ZHUH VKRW ZLWK D ODUJH IRUPDW FDPHUD >6KDFKDW@�� +RZHYHU� WKHUH KDYH EHHQ IHZ

� $W�WKH�FLQHPDWRJUDSK\�GHGLFDWHG�&DPHULPDJH�)LOP�)HVWLYDO��D�QXPEHU�RI�WDONV�DQG�PDVWHUFODVVHV�RQ
WKH�ODUJH�IRUPDW�FLQHPDWRJUDSK\�DUH�KHOG�HYHU\�HGLWLRQ�IRU�D�IHZ�\HDUV�QRZ��VXFK�DV�³$55,�$&$'(0<
0$67(5�&/$66���+RZ�WR�PDVWHU�ODUJH�IRUPDW�GLJLWDO�FDSWXUH�ZLWK�FLQHPDWRJUDSKHU�-DPHV�/D[WRQ´�DQG
³1HZ�FUHDWLYH�FKRLFHV��6KRRWLQJ�)XOO�)UDPH�ZLWK�6RQ\¶V�&LQH$OWD�9(1,&(´�LQ�������DQG
³$55,�5HQWDO�3UHVHQWDWLRQ��0HHW�WKH�+LVWRULF���PP�&DPHUD�$55,)/(;����´�DQG�RWKHU�621<�9HQLFH
SUHVHQWDWLRQV�LQ������

��



LQ�GHSWK VWXGLHV RQ ODUJH IRUPDW EH\RQG FRPPRQ PLVFRQFHSWLRQV RU PDUNHWLQJ

PDWHULDOV� DQG QRQH WKDW H[DPLQH ZKHWKHU WKH FRPPRQ PRWLYDWLRQV IRU LWV XVH E\

ILOPPDNHUV DUH WHFKQLFDOO\ DFFXUDWH RU WKH VSHFLILF WRROV WKDW FUHDWH WKH �ODUJH IRUPDW

ORRN�� LI VXFK D WKLQJ H[LVWV� 0RVW LQIRUPDWLRQ DERXW ODUJH IRUPDW FRPHV IURP DUWLFOHV

FRYHULQJ LWV XVH LQ VSHFLILF ILOPV DQG WHFKQLFDO EURFKXUHV RU PDUNHWLQJ PDWHULDOV IURP

FDPHUD PDQXIDFWXUHUV� 7KHVH VRXUFHV KDYH UDUHO\ EHHQ TXHVWLRQHG RU WKRURXJKO\

H[DPLQHG� 7ZR QRWDEOH VWXGLHV RQ WKH VXEMHFW DUH FLQHPDWRJUDSKHU 6WHYH <HGOLQ
V

�³5HVROXWLRQ 'HPR´�� ZKLFK IRFXVHV RQ UHVROXWLRQ� DQG D VWXG\ E\ 0DQXHO /�EEHUV IURP

WKH 8QLYHUVLW\ RI 7HOHYLVLRQ DQG )LOP 0XQLFK �/�EEHUV�� ZKLFK WKLV VWXG\ LV SDUWO\ EDVHG

RQ� /�EEHUV UHIXWHV VRPH PLVFRQFHSWLRQV DQG FRQILUPV RWKHUV ZLWKRXW H[SORULQJ WKH

HIIHFW�RI�KLV�UHVXOWV�RQ�WKH�YLHZHU�RU�ILOP�ODQJXDJH�

0DQ\ FRPPRQO\ DFFHSWHG LGHDV DERXW ODUJH IRUPDW WRGD\ VWLOO FRPH IURP LWV ILOP

GD\V RU PHGLXP IRUPDW SKRWRJUDSK\ �/RQJZHOO�� 7KH UHVW LV PRVWO\ EDVHG RQ LWV XVH E\

GLIIHUHQW FLQHPDWRJUDSKHUV DQG ILOPPDNHUV� ZKR KDYH RIWHQ VDLG WKDW ODUJH IRUPDW

GLUHFWO\ DIIHFWV ILOP ODQJXDJH �/D[WRQ� 0HQGHORYLFK� ³����� 7KH <HDU RI WKH /DUJH )RUPDW

&LQHPDWRJUDSK\´� 2¶)DOW�� 6RPH KDYH VDLG LW FUHDWHV DQ LPPHUVLYH IHHO �'LOORQ ����

ZKLFK WKH\ DWWULEXWH WR WKH ODUJHU ILOP SODQH VL]H DQG FRQVHTXHQWO\ ODUJHU ILHOG RI YLHZ�

VKDOORZHU GHSWK RI ILHOG� KLJKHU UHVROXWLRQ� DQG �DV FRPPRQO\ DFFHSWHG EXW QRW SURYHQ� D

VKLIW LQ SHUVSHFWLYH DQG GLIIHUHQW FRPSUHVVLRQ RI VSDFH WKDW SXWV WKH VXEMHFW FORVHU WR WKH

FDPHUD�DQG�FUHDWHV�PRUH�GLVWDQFH�EHWZHHQ�WKH�VXEMHFW�DQG�WKH�EDFNJURXQG��7DQJFD\��

:KLOH DOO WKHVH HOHPHQWV DUH LPSRUWDQW IRU VKRW FRPSRVLWLRQ DQG IUDPLQJ DQG

WKHUHIRUH DIIHFW WKH YLHZHU� KRZ PXFK RI WKLV LV GLUHFWO\ FDXVHG E\ WKH VL]H RI WKH VHQVRU"

,Q RWKHU ZRUGV� KRZ GRHV WKH ODUJH IRUPDW LWVHOI DIIHFW WKH YLHZLQJ H[SHULHQFH DQG ILOP

��



ODQJXDJH" 7KLV VWXG\ DLPV WR SURYLGH D WHFKQLFDO DQG DUWLVWLF DQDO\VLV RI WKH GLJLWDO ODUJH

IRUPDW VHQVRU DQG WKH IDFWRUV WKDW PDNH XS WKH �ODUJH IRUPDW ORRN� E\ YLVXDOO\ DQDO\]LQJ

D FRPSDUDWLYH WHVW EHWZHHQ WKH ODUJH IRUPDW $55, $OH[D �� DQG WKH 6XSHU �� $55,

$OH[D 0LQL� 7KLV KHOSV XQGHUVWDQG WKH DSSHDO RI WKH ODUJH IRUPDW VHQVRU WRGD\ DQG

ZKHWKHU�WKH�IDFWRUV�VWXGLHG�DUH�D�GLUHFW�UHVXOW�RI�WKH�ODUJHU�VHQVRU�VL]H�

��



�� +LVWRU\

,Q RUGHU WR XQGHUVWDQG WKH UHDVRQ ODUJH IRUPDW FLQHPDWRJUDSK\ LV WDNLQJ RYHU

SURGXFWLRQV WRGD\� LW LV LPSRUWDQW WR JR EDFN WR WKH UHDVRQ YDULRXV ODUJHU IRUPDWV KDYH

EHHQ D SRLQW RI LQWHUHVW IRU PDQ\ SKRWRJUDSKHUV DQG FLQHPDWRJUDSKHUV WKURXJKRXW

KLVWRU\� (YHU VLQFH WKH HDUO\ GD\V RI SKRWRJUDSK\� SKRWRJUDSKHUV H[SHULPHQWLQJ DQG

DWWHPSWLQJ SKRWRJUDSKLF UHSURGXFWLRQ KDYH XVHG ODUJH SKRWRVHQVLWLYH SODWHV DQG

PDWHULDO UDQJLQJ LQ VL]H IURP �� FP WR �� FP� DV QRWHG E\ +ROEHQ ����� $V SKRWRJUDSKLF

ILOPV HYROYHG� FDPHUD FRPSDQLHV UHOHDVHG QHZ VL]HV DQG IRUPDWV� VXFK DV .RGDN

%URZQLH ���[����PP� LQ ���� DQG /HLND¶V ��[�� PP ILOP �ZKDW LV NQRZQ WRGD\ DV ³)XOO

)RUPDW´ RU ³)XOO )UDPH´� LQ WKH ����V DQG VR RQ� ,W DOORZHG SKRWRJUDSKHUV WR KDYH WKH

PD[LPXP DPRXQW RI GHILQLWLRQ� JUHDW GHWDLOV� ILQHU JUDLQ DQG EHWWHU WRQHV DV ZHOO DV WKH

SRVVLELOLW\ RI ELJJHU HQODUJHPHQWV RI WKHLU SLFWXUHV� ZLWK PDQ\ DSSOLFDWLRQV LQ

FRPPHUFLDO��DUWLVWLF�DQG�ODQGVFDSH�SKRWRJUDSK\��<DQJ�������

:KHQ LW FRPHV WR FLQHPD� HYHQ WKRXJK WKH 6XSHU ��PP ���[��PP� LV

FRQVLGHUHG D VWDQGDUG LQ WKH ILOP LQGXVWU\ �%HOWRQ� DQG WKH ��PP ILOP DOVR FRPPRQO\

XVHG �*RL 	 $6&� ����� S� ����� WKH ��PP ILOP ZDV DOVR LQWURGXFHG LQ WKH YHU\ HDUO\

GD\V�RI�FLQHPD��$V�+ROEHQ�PHQWLRQV�LQ�KLV�DUWLFOH�

$V HDUO\ DV ����� (QRFK -� 5HFWRU H[KLELWHG 9HULVFRSH� D ��PP�ZLGH ILOP VWRFN

WKDW FDSWXUHG D IDPRXV ER[LQJ PDWFK� :H¶YH KDG VHYHUDO ZDYHV RI

H[SHULPHQWDWLRQ ZLWK ODUJHU ILOP VL]HV� LQFOXGLQJ PRUH WKDQ D GR]HQ IRUPDWV WKDW

GHEXWHG GXULQJ WKH ����V DQG ¶��V� DQG� RI FRXUVH� WKRVH WKDW DSSHDUHG GXULQJ

WKH�ZLGHVFUHHQ�ZDUV�RI�WKH�����V���+ROEHQ����

��



7KH DSSHDO RI JRLQJ ODUJHU ZKHQ VKRRWLQJ RQ SKRWRJUDSKLF ILOP LV OLQNHG WR WKH

IDFW WKDW UHVROXWLRQ RQ VXFK D PHGLXP LV ODUJHO\ GHILQHG E\ WKH DFWXDO VL]H RI WKH ILOP

SODQH� DV ZHOO DV WKH HPXOVLRQ RI WKH ILOP DQG ILOP VSHHG� DQG� XQOLNH LQ GLJLWDO

FLQHPDWRJUDSK\� OHVV VR E\ WKH FKRLFH RI FDPHUD� 5HJDUGOHVV RI ZKHWKHU D ILOP LV EHLQJ

VKRW RQ �� PP� �� PP� RU �� PP ILOP� WKH JUDLQ RU VLOYHU KDOLGHV DUH DOO WKH VDPH VL]H�

+RZHYHU� RQFH WKH ILOP LV SURMHFWHG� WKH VPDOOHU WKH IRUPDW� WKH ELJJHU WKH JUDLQ ZLOO

DSSHDU RQ VFUHHQ EHFDXVH LW LV VXEMHFW WR JUHDWHU PDJQLILFDWLRQ� )RU H[DPSOH� WKH HQWLUH

LPDJH RQ �� PP ILOP FRPSULVHV D VPDOOHU QXPEHU RI JUDLQ LQ WRWDO WKDQ D �� PP LPDJH�

VR ZKHQ SURMHFWHG� WKH JUDLQ WDNHV XS D ODUJHU DUHD RI WKH VFUHHQ DQG EHFRPHV PRUH

YLVLEOH RQ �� PP IRRWDJH WKDQ RQ �� PP� 7KLV UHVXOWV LQ ODUJHU IRUPDWV DSSHDULQJ WR

KDYH ILQHU JUDLQ ZKHQ YLHZHG RQ WKH VDPH VFUHHQ� DQG WKHUHIRUH D KLJKHU UHVROXWLRQ�

OHDGLQJ WR LQFUHDVHG VKDUSQHVV� FRQWUDVW� DQG EHWWHU FRORU UHSURGXFWLRQ� DV ZHOO DV D

KLJKHU UHVROYLQJ SRZHU� RU WKH ILOP
V DELOLW\ WR FDSWXUH ILQH GHWDLO �7KH (VVHQWLDO

5HIHUHQFH *XLGH IRU )LOPPDNHUV ��±���� 7KLV DOVR OHG WR WKH XVH RI �� PP DQG �� PP

ILOP VWRFN IRU ILOPV RU VFHQHV IHDWXULQJ ODUJH VHWV RU ODQGVFDSHV� LQ RUGHU WR DFKLHYH WKH

PD[LPXP�OHYHO�RI�GHWDLO�WKDW�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�RQ����PP�RU����PP�ILOP�

$FFRUGLQJ WR 0LHNH DQG 6FKZlU]HO IURP $55, 5HQWDO DQG .2'$.� WKH XVH RI

��PP DQG ��PP ILOP UHDFKHG LWV SHDN LQ WKH ����V� ZLWK ILOPV OLNH %HQ +XU ������ DQG

/DZUHQFH RI $UDELD ������ EHLQJ VKRW LQ WKHVH IRUPDWV� $W WKH VDPH WLPH� &LQHPD6FRSH

ZDV WU\LQJ WR FRPSHWH ZLWK WKH HPHUJLQJ WKUHDW RI WHOHYLVLRQ� ,Q WKLV FRQWH[W� ODUJH IRUPDW

ILOP SUHVHQWHG DQ DOWHUQDWLYH IRU DFKLHYLQJ EHWWHU GHILQLWLRQ� ILQHU JUDLQ� DQG D ODUJHU

LPDJH WR DWWUDFW DXGLHQFHV WR PRYLH WKHDWHUV� /DWHU� 0LHNH H[SODLQV WKDW WKH )UHQFK 1HZ

:DYH PRYHPHQW RI WKH ����V OHG WR D VKLIW WRZDUGV VPDOOHU� PRUH FRPSDFW SURGXFWLRQV�

LQFOXGLQJ�WKH�FDPHUDV�XVHG��$V�D�UHVXOW����PP�DQG���PP�IRUPDWV�WRRN�D�EDFN�VHDW�

��



7KDW FKDQJHG ZLWK WKH GLJLWDO UHYROXWLRQ RI WKH ����V� 7KH GLJLWDO WDNHRYHU RI WKH

ILOP LQGXVWU\ SDYHG WKH ZD\ IRU D UHVXUJHQFH RI ODUJH IRUPDWV� DV SUHGLFWHG E\

WHFKQRORJ\ HQJLQHHU (G /DQW] DOUHDG\ LQ ����� +H SRLQWHG RXW WKDW �WKH EHQHILWV RI

FRQYHUWLQJ WR GLJLWDO DUH DPSOLILHG E\ WKH ODUJH�IRUPDW PHGLXP ± ODUJH�IRUPDW FDPHUDV

DUH PXFK PRUH KHDY\ DQG EXON\ WKDQ WKHLU ��PP FRXVLQV� DQG ODUJH�IRUPDW ILOP LV

H[SHQVLYH WR SURFHVV� VFDQ� DQG SULQW� DQG WKDW �UHFHQW GHYHORSPHQWV LQ ODUJH�IRUPDW

YLGHR SURMHFWLRQ DUH QRZ DSSURDFKLQJ WKH SHUIRUPDQFH UHTXLUHG WR UHSURGXFH

ODUJH�IRUPDW ILOP UHVROXWLRQ� �/DQW]�� ,Q ����� FDPHUD FRPSDQ\ $55, UHOHDVHG WKH ILUVW

ODUJH IRUPDW GLJLWDO FDPHUD� WKH $55, 5HQWDO $OH[D ��� ZKLFK ZDV LQLWLDOO\ LQWHQGHG DV DQ

HIIHFWV SODWH FDPHUD �+HXULQJ ���� +RZHYHU� DV WKH IRUPDW JDLQHG SRSXODULW\ DPRQJ

ILOPPDNHUV� PRUH DQG PRUH FRPSDQLHV UHOHDVHG WKHLU RZQ ODUJH IRUPDW GLJLWDO FDPHUDV�

7KH�PRUH�FRPSDFW�VL]H�RI�WKHVH�FDPHUDV�PDGH�WKHP�PRUH�DFFHVVLEOH�WR�ILOPPDNHUV�

7RGD\� ERWK ��PP ILOP DQG ODUJH IRUPDW GLJLWDO FDPHUDV DUH SRSXODU DPRQJ

ILOPPDNHUV �0HQGHORYLFK� ³7KH $UWLVWLF )DWLJXH RI /DUJH )RUPDW &LQHPDWRJUDSK\´� 0LHNH

DQG 6FKZlU]HO�� ,Q UHFHQW \HDUV� QXPHURXV PDMRU SURGXFWLRQV� VXFK DV 7HQHW ������ DQG

1R 7LPH WR 'LH ������ DPRQJ RWKHUV�� KDYH EHHQ VKRW RQ ��PP ILOP� ZKLOH D ODUJH

QXPEHU RI ILOPV DQG 79 VHULHV KDYH EHHQ VKRW XVLQJ ODUJH IRUPDW GLJLWDO FDPHUDV� VXFK

DV 7iU ������ �VKRW RQ $55, $OH[D ���� %DUGR� )DOVH &KURQLFOH RI D +DQGIXO RI 7UXWKV

������ �$55, $OH[D ���� ERWK ZLQQHUV DW WKH FLQHPDWRJUDSK\�IRFXVHG ���� &DPHULPDJH

)LOP )HVWLYDO� DV ZHOO DV 'XQH ������ �$55, $OH[D /)�� 1LJKWPDUH $OOH\ ������ �$55,

$OH[D ���� DQG 7KH 3RZHU RI WKH 'RJ ������ �$55, $OH[D 0LQL /)�� 7KHVH SURGXFWLRQV

ZHUH QRPLQDWHG IRU WKH %HVW &LQHPDWRJUDSK\ $ZDUG DW WKH ���� $FDGHP\ $ZDUGV�

� %HWZHHQ������DQG����������ILOPV�KDYH�XVHG���PP�ILOP�DQG�VKRW�RQ�$55,¶V�$UULIOH[������GRXEOH�WKH
QXPEHU�IURP�WKH�SUHYLRXV�GHFDGH���0LHNH�DQG�6FKZlU]HO��

��



ZKHUH RYHU ��� RI WKH QRPLQDWHG ILOPV ZHUH VKRW LQ ODUJH IRUPDW FDPHUDV� FRPSDUHG WR

RQO\ ��� LQ ���� �0HQGHORYLFK� ³/DUJH )RUPDW &LQHPDWRJUDSK\ DV WKH 1HZ 6WDQGDUG´��

$GGLWLRQDOO\� PRUH WKDQ KDOI RI 1HWIOL[
V RULJLQDO PRYLHV LQ ���� ZHUH VKRW RQ ODUJH IRUPDW

FDPHUDV �0HQGHORYLFK� ³7KH &DPHUDV %HKLQG %HVW 1HWIOL[ 2ULJLQDO 0RYLHV RI ����´��

7KLV WUHQG UDLVHV WKH TXHVWLRQ� ZKDW LV GULYLQJ WKH QHZ WUHQG LQ GLJLWDO ODUJH IRUPDW

FLQHPDWRJUDSK\" $QG GRHV D FHUWDLQ ORRN SOD\ D UROH� DV VRPH ILOPPDNHUV DQG FDPHUD

FRPSDQLHV�FODLP"

��



�� &RPSDUDWLYH�7HVW

������$SSURDFK

7R XQGHUVWDQG WKH LPSDFW RI ODUJH IRUPDW FLQHPDWRJUDSK\ RQ ILOP ODQJXDJH� ZH

FRPSDUHG LW ZLWK WKH VWDQGDUG 6XSHU ��PP IRUPDW� ZKLFK LV WKH PRVW FRPPRQ IRUPDW LQ

GLJLWDO FLQHPD FDPHUDV WRGD\� 2XU JRDO ZDV QRW MXVW WR UHFRUG D FDPHUD WHVW ZLWK FRORU

DQG UHVROXWLRQ FKDUWV� EXW WR FDSWXUH VKRWV WKDW ZRXOG PLPLF RQ�VHW FRQGLWLRQV ZLWK DQ

DFWRU SHUIRUPLQJ DQ DFWLRQ RQ ORFDWLRQ� LQ PXOWLSOH VKRW VL]HV� DQG VSHFLILF FKDQJHV

FKRVHQ IRU WKH SXUSRVH RI WKLV UHVHDUFK� %\ GRLQJ WKLV� ZH ZHUH DEOH WR YLVXDOO\ DQDO\]H

DQG FRPSDUH KRZ WKH VKRWV LQ HDFK IRUPDW GLIIHU� DQG LVRODWH DQG LGHQWLI\ WKH WHFKQLFDO

DQG FUHDWLYH HOHPHQWV WKDW FDXVHG WKHVH FKDQJHV� 7KLV VWXG\ ZDV EDVHG LQ SDUW RQ

0DQXHO /XHEEHUV
 VWXG\ IURP WKH 8QLYHUVLW\ RI 7HOHYLVLRQ DQG )LOP 0XQLFK �/�EEHUV��

ZLWK WKH JRDO RI JRLQJ IXUWKHU WR XQGHUVWDQG WKH HIIHFWV RI FHUWDLQ FKDQJHV RQ LPDJH

FRPSRVLWLRQ�DQG��VXEVHTXHQWO\��ILOP�ODQJXDJH�

������&DPHUD�&KRLFH

7R HQVXUH DFFXUDWH UHVXOWV� WKH FKRLFH RI FDPHUDV ZDV LPSRUWDQW� $55,
V $OH[D

�� DQG $OH[D 0LQL ZHUH VHOHFWHG DV WKH\ ERWK IHDWXUH WKH VDPH $/(9 ,,, VHQVRU �$/(9

6HQVRUV�� LQFOXGLQJ RQ WKH $OH[D /)� ZKLFK LV PDGH XS RI WZR VHQVRUV VWLWFKHG WRJHWKHU�

7KLV DOORZV IRU WKH PLQLPL]DWLRQ RI GLIIHUHQFHV UHVXOWLQJ IURP GLIIHUHQW VHQVRUV� VXFK DV

FRORU VFLHQFH� DQG DOORZV IRU WKH XVH RI WKH VHQVRU
V ODUJH SL[HOV� %RWK FDPHUDV DOVR

KDYH WKH VDPH QDWLYH ,62 ������ VDPH VL]H RI SKRWRVLWHV �SL[HO SLWFK� ���� �P�� DQG

VDPH G\QDPLF UDQJH� UHFRUGLQJ D ���ELW LPDJH� DV ZHOO DV WKH VDPH FRGHF� DOORZLQJ IRU

D VLPLODU SRVW�SURGXFWLRQ ZRUNIORZ� 7KH RQO\ GLIIHUHQFH LV WKH WRWDO QXPEHU RI SKRWRVLWHV

GXH�WR�WKH�GLIIHUHQFH�LQ�VHQVRU�VL]H�

��



:KLOH DOO RI WKH $OH[D 0LQL� $OH[D /)� DQG $OH[D �� FDPHUDV KDYH D FRPPRQ

VHQVRU� FRPSDULQJ WKH $OH[D /) ZRXOG QRW UHVXOW LQ GLIIHUHQFHV ZKLFK ZRXOG EH DV

YLVLEOH� VLQFH WKH GLIIHUHQFH LQ VHQVRU VL]H LV QRW DV VLJQLILFDQW �LQ FRPSDULVRQ WR ERWK WKH

$OH[D 0LQL DQG $OH[D ���� 7R REWDLQ WKH PRVW YLVLEOH UHVXOWV� LW ZDV QHFHVVDU\ WR XVH WKH

VHQVRUV ZLWK WKH JUHDWHVW VL]H GLIIHUHQFH� OHDGLQJ WR WKH VHOHFWLRQ RI WKH $OH[D �� ZLWK D

VHQVRU VL]H RI ����� [ ����� PP� YHUVXV WKH $OH[D 0LQL ������ [ ����� PP�� ZKLFK ZDV

PDGH�DYDLODEOH�WKURXJK�$55,�5HQWDO�3UDJXH�

������7HFKQLFDO�5HDOL]DWLRQ

7KH EDVLF LGHD RI WKH VHWXS ZDV WR UHFRUG WKH VDPH VKRW ZLWK ERWK FDPHUDV� ZKLOH

PDWFKLQJ WKH DQJOH RI YLHZ EXW FKDQJLQJ GLIIHUHQW IDFWRUV� LQ RUGHU WR VWXG\ WKH PDLQ

HIIHFWV RI WKH ODUJH IRUPDW GLJLWDO VHQVRU� 7R UHFRUG VLPXOWDQHRXVO\� ZLWKRXW XVLQJ D

VWHUHRVFRSLF VHWXS GXH WR ORJLVWLFDO UHDVRQV DQG SRWHQWLDO LVVXHV ZLWK FRQWUDVW�

VKDUSQHVV� DQG FRORU GLIIHUHQFHV� ZH FUHDWHG D FXVWRP SODWH ZLWK WKH KHOS RI .DUHO

3HSUQ\ IURP $55, 5HQWDO 3UDJXH WKDW FRXOG KROG ERWK FDPHUDV DV FORVH DV SRVVLEOH WR

HDFK RWKHU DW D FHUWDLQ DQJOH� DOORZLQJ XV WR KDYH WKH VDPH ILHOG RI YLHZ DW D FHUWDLQ

GLVWDQFH IURP WKH FDPHUD� +RZHYHU� WKLV VHWXS RQO\ ZRUNV IRU VKRWV WKDW GRQ
W LQYROYH

SHUVSHFWLYH� VSDFH FRPSUHVVLRQ� RU FURS IDFWRU� DQG UHTXLUHV D FHUWDLQ PLQLPDO GLVWDQFH�

)RU WKHVH VWXGLHG IDFWRUV� ZH HLWKHU SODFHG WKH FDPHUDV LQ WKH VDPH SRVLWLRQ RU

FDOFXODWHG WKH QHFHVVDU\ SRVLWLRQ DQG DQJOH WR VWXG\ FHUWDLQ DVSHFWV� :H DOVR KDG WR

FRQVLGHU WKH GLIIHUHQW DVSHFW UDWLRV RI WKH FDPHUDV� VR ZH FKRVH WR VKRRW IRU D ����

DVSHFW UDWLR� UHVXOWLQJ LQ D GLJLWDO FURS IRU ERWK� 8VLQJ $55,
V )UDPH /LQH 	 /HQV

,OOXPLQDWLRQ 7RRO� ZH GHWHUPLQHG WKH DFWXDO GLPHQVLRQV DQG UHVROXWLRQ RI WKH VHQVRU DUHD

IRU�VKRRWLQJ�$55,5DZ�DQG�2SHQ�*DWH�RQ�ERWK�FDPHUDV�

��



8VHG�6HQVRU�$UHD�6L]H

�PP�

8VHG�6HQVRU�$UHD�5HVROXWLRQ

�SL[HOV�

$OH[D�0LQL ������[�������PP �����[������SL[HOV

$OH[D��� ������[�������PP �����[������SL[HOV

7R PDWFK WKH ILHOG RI YLHZ RI ERWK FDPHUDV� ZH QHHGHG WR FDOFXODWH WKH FURS

IDFWRU� ZKLFK LV WKH UDWLR RI WKH GLPHQVLRQV RI D FDPHUD
V LPDJLQJ DUHD FRPSDUHG WR D

UHIHUHQFH IRUPDW� ,Q WKLV FDVH� ZH XVHG WKH UDWLR RI WKH GLDJRQDOV RI WKH XVHG VHQVRU

DUHDV��WDNLQJ�LQWR�DFFRXQW�WKH������DVSHFW�UDWLR��³&URS�)DFWRU´��

)LJXUH � � $OH[D 0LQL XVHG VHQVRU DUHD ZLWK ����
DVSHFW�UDWLR

)LJXUH � � $OH[D �� XVHG VHQVRU DUHD ZLWK ����
DVSHFW�UDWLR

7KH�FURS�IDFWRU�ZRXOG�EH�FDOFXODWHG�DV�IROORZV�

Ա՚՗՘�ԴՉՋ՜՗՚� ࡦ � ԲՑՉՏ՗ՖՉՔ�ԯɝɜ
ԲՑՉՏ՗ՖՉՔ�ԻՑՖՑ ࡦ

ɜɚşɞɠ
ɚəşɘɘ ࡦ ɘş ɝɞ�

��



������/HQVHV

7R PDWFK WKH VKRWV EHWZHHQ WKH WZR FDPHUDV� ZH QHHGHG OHQVHV ZLWK IRFDO

OHQJWKV WKDW ZRXOG FRPSHQVDWH IRU WKH GLIIHUHQFH LQ DQJOH RI YLHZ GXH WR WKH GLIIHUHQW

VHQVRU�VL]HV�DQG�WKDW�ZRXOG�ZRUN�ZLWK�ERWK�WKH�$OH[D����DQG�WKH�$OH[D�0LQL�

7R ILQG WKH FRUUHVSRQGLQJ IRFDO OHQJWKV IRU HDFK FDPHUD� ZH PXOWLSOLHG WKH IRFDO

OHQJWK E\ WKH FURS IDFWRU� )RU H[DPSOH� WKH ��PP IRFDO OHQJWK RQ WKH $OH[D 0LQL ZRXOG

EHFRPH���PP�RQ�WKH�$OH[D����

ɛɜࡢ��ɘş ɝɞ ࡦ ɞɜՕՕ

+RZHYHU� ZH OHDUQHG IURP 'RPLQLN 'XVHN DW $55, 5HQWDO 3UDJXH WKDW WKH $55,

5HQWDO 3ULPH '1$ OHQVHV� ZKLFK DUH RIWHQ XVHG ZLWK ODUJH IRUPDW FDPHUDV� DUH QRW D

UHOLDEOH RSWLRQ IRU WKHVH WHVWV EHFDXVH HDFK OHQV KDV D XQLTXH ORRN GXH WR EHLQJ PDGH

ZLWK�YLQWDJH�RSWLFV���'1$�OHQVHV����7KHUHIRUH��ZH�GHFLGHG�WR�XVH�WKH�IROORZLQJ�OHQVHV�

� $55,�=HLVV�0DVWHU�3ULPH���PP�7���

� $55,�5HQWDO�3ULPH����6���PP�7���

� $55,�5HQWDO�3ULPH����6���PP�7���

� $55,�5HQWDO�3ULPH����6���PP�7���

7KH ��PP 0DVWHU 3ULPH ZRXOG EH XVHG RQO\ IRU ZLGH VKRWV RQ WKH $OH[D 0LQL�

ZKLOH�WKH�UHPDLQLQJ�OHQVHV�FRXOG�EH�PRXQWHG�RQ�ERWK�FDPHUDV�

,Q WKLV FDVH� ZH QHHGHG WR GR VRPH FURSSLQJ LQ SRVW�SURGXFWLRQ WR PDWFK WKH

DQJOH RI YLHZ� VLQFH WKH ��PP IRFDO OHQJWK RQ WKH $OH[D 0LQL ZRXOG FRUUHVSRQG WR D

��PP OHQV RQ WKH $OH[D ��� 6LQFH ZH GLGQ
W KDYH D ��PP OHQV� ZH XVHG WKH FORVHVW

DYDLODEOH�OHQV�LQ�WKLV�VHW��WKH���PP��DQG�GLJLWDOO\�FURSSHG�WKH�$OH[D�0LQL�VKRW�VOLJKWO\�

��



������)DFWRUV�WR�6WXG\�DQG�5ROH�LQ�)LOP�/DQJXDJH

7KH FKRLFH RI WKH IDFWRUV WR VWXG\ ZDV EDVHG� ILUVWO\� RQ WKH DIRUHPHQWLRQHG

TXDOLWLHV� VXFK DV FKDQJHV LQ GHSWK RI ILHOG� VSDFH FRPSUHVVLRQ DQG SHUVSHFWLYH�

UHVROXWLRQ DQG ILHOG RI YLHZ� DOOHJHG WR FRPSULVH WKH ³ODUJH IRUPDW ORRN´ E\

FLQHPDWRJUDSKHUV� ILOPPDNHUV DQG FDPHUD PDQXIDFWXUHUV� 7KHVH HOHPHQWV DUH DOVR

FRQVLGHUHG NH\ FRPSRQHQWV RI LPDJH FRPSRVLWLRQ DQG WKH YLVXDO ODQJXDJH RI D VFHQH RU

ILOP �:DUG ��� ZKLFK PDNHV WKH DELOLW\ WR PDQLSXODWH WKHP WKURXJK WKH FKRLFH RI IRUPDW

HYHQ PRUH LQWHUHVWLQJ� DV LW DOORZV XV WR PDQLSXODWH WKH YLVXDO LQIRUPDWLRQ FRQYH\HG WR

WKH DXGLHQFH� $V D UHVXOW� RXU SUDFWLFDO VWXG\ IRFXVHG RQ WKH IROORZLQJ IDFWRUV WR

LQYHVWLJDWH�WKH�SRWHQWLDO�HIIHFWV�RI�ODUJH�IRUPDW�RQ�WKH�YLVXDO�ODQJXDJH�RI�D�ILOP�

�� )LHOG RI YLHZ� )LUVWO\� WKH PRVW DSSDUHQW HIIHFW D ODUJHU LPDJH SODQH FRXOG

KDYH RQ WKH LPDJH LV D FKDQJH LQ WKH ILHOG RI YLHZ� 7KHUHIRUH� VWXG\LQJ WKH

ILHOG RI YLHZ DQG FRQVHTXHQWO\ WKH FURS IDFWRU ZRXOG KHOS YLVXDOL]H WKLV

HIIHFW�RI�FKDQJH�LQ�IRUPDW�VL]H�

�� 5HVROXWLRQ� $QRWKHU DSSHDO RI D ODUJH IRUPDW GLJLWDO FDPHUD LV LWV KLJKHU

UHVROXWLRQ� ZKLFK LV DFKLHYHG WKURXJK D ODUJHU VHQVRU DQG LQFUHDVHG SL[HO

FRXQW� &RPSDULQJ WKH UHVROXWLRQV RI WKH WZR FDPHUDV DOORZV XV WR

GHPRQVWUDWH KRZ WKH YLHZHU PLJKW SHUFHLYH WKLV GLIIHUHQFH LQ SUDFWLFH� $QG

EHFDXVH KLJKHU UHVROXWLRQ XVXDOO\ OHDGV WR LQFUHDVHG VKDUSQHVV� EHWWHU

FRQWUDVW� DQG PRUH RSWLRQV IRU SRVW�SURGXFWLRQ WUHDWPHQW RI WKH LPDJH�

ZKLFK FDQ GLUHFWO\ LPSDFW WKH FLQHPDWRJUDSK\ DQG RYHUDOO ORRN RI WKH ILOP� LW

ZDV�LPSRUWDQW�WR�WHVW�WKLV�IDFWRU�

��



�� 3HUVSHFWLYH�6SDFH &RPSUHVVLRQ� 3HUVSHFWLYH DQG VSDFH FRPSUHVVLRQ

DUH IXQGDPHQWDO FRPSRQHQWV RI LPDJH FRPSRVLWLRQ� 6LQFH WKH ��WK FHQWXU\

DQG WKH 5HQDLVVDQFH� SHUVSHFWLYH KDV EHHQ DQ LPSRUWDQW IRFXV LQ SDLQWLQJ�

DOORZLQJ IRU D PRUH DFFXUDWH UHSUHVHQWDWLRQ RI VSDFH RQ D WZR�GLPHQVLRQDO

SODQH �:DUG ������ 3KRWRJUDSK\ DQG FLQHPDWRJUDSK\ KDYH FRQWLQXHG WKLV

WUDGLWLRQ� DV WKH ZD\ ZH YLHZ D VSDFH DQG WKH VL]H UDWLR RI HOHPHQWV LQ WKH

IUDPH FDQ LQIOXHQFH WKH YLHZHU
V SHUFHSWLRQ RI WKH VSDFH RU FKDUDFWHUV LQ

WKH VKRW� ,W LV WKHUHIRUH LPSRUWDQW WR VWXG\ WKLV IDFWRU DQG YLVXDOO\ DQDO\]H

ZKHWKHU RU QRW WKH IRUPDW VL]H DIIHFWV WKHVH WZR YLVXDO DVSHFWV RI DQ

LPDJH��DV�LW�LV�JHQHUDOO\�EHOLHYHG�E\�ILOPPDNHUV�DQG�ILOP�FULWLFV��2
)DOW��

�� 'HSWK RI )LHOG� 'HSWK RI ILHOG LV DQRWKHU LPSRUWDQW WHFKQLFDO DVSHFW DQG

DUWLVWLF FKRLFH LQ D VFHQH� ,W LV FRQVLGHUHG D FRPSRQHQW RI SLFWXUH

FRPSRVLWLRQ DQG DQ LQGLFDWRU RI VSDFH �:DUG ���� DQG KDV D GLUHFW LPSDFW

RQ KRZ WKH YLHZHU UHDFWV WR WKH LPDJH� :KLOH LW LV ZHOO�NQRZQ WKDW GHSWK RI

ILHOG LV DIIHFWHG E\ FKDQJHV LQ DSHUWXUH RSHQLQJ� FDPHUD GLVWDQFH� DQG

IRFDO OHQJWK �:DUG ���� LW LV DOVR IUHTXHQWO\ PHQWLRQHG LQ GLVFXVVLRQV RI WKH

�ODUJH IRUPDW ORRN�� 7KHUHIRUH� ZH WHVWHG GLIIHUHQW GHSWKV RI ILHOG ZLWK

GLIIHUHQW IRFDO OHQJWKV RQ ERWK WKH $OH[D 0LQL DQG $OH[D �� WR LQYHVWLJDWH

WKH�SRVVLEOH�UHODWLRQVKLS�EHWZHHQ�IRUPDW�VL]H�DQG�GHSWK�RI�ILHOG�

�� 1RLVH� /DVWO\� GLJLWDO QRLVH� DOWKRXJK LQKHUHQW WR DQ\ GLJLWDO FDPHUD� YDULHV

IURP RQH FDPHUD WR WKH RWKHU� ,WV SUHVHQFH ± RU ODFN WKHUHRI ± DOVR DOWHUV

WKH LPDJH� JRLQJ IURP D PRUH µSROLVKHG¶� VRIW� ORRN WR D PRUH GHWHULRUDWHG

RU µURXJK¶ RQH� $V LW LV PRVWO\ REVHUYHG LQ ORZ�OLJKW VLWXDWLRQV� LW ZDV WHVWHG

��



XQGHU VXFK FRQGLWLRQV LQ RUGHU WR LGHQWLI\ WKH SRVVLEOH DOOHJHG OLQN EHWZHHQ

WKH�QRLVH�DQG�WKH�VL]H�RI�WKH�GLJLWDO�VHQVRU�

0RUHRYHU� GLVWRUWLRQ� DOVR RIWHQ PHQWLRQHG DV D SDUW RI WKH ODUJH IRUPDW ORRN

�$55,&KDQQHO ������� ZDV H[FOXGHG IURP WKLV WHVW DV LW LV D IDFWRU WKDW LV KLJKO\

GHSHQGHQW RQ WKH OHQV GHVLJQ LWVHOI� DIWHU D FRQVXOWDWLRQ ZLWK $55, 5HQWDO¶V 'RPLQLN

'XVHN�

������6KRRW

7KH VKRRWLQJ WRRN SODFH RYHU WZR GD\V DQG LQYROYHG D IRFXV SXOOHU IRU HDFK

FDPHUD� DV ZHOO DV �QG DVVLVWDQW FDPHUDV ZKR ZHUH UHVSRQVLEOH IRU FDOFXODWLQJ

GLVWDQFHV IRU FDPHUD SRVLWLRQV� ,W ZDV LPSRUWDQW WR PDLQWDLQ SUHFLVH DQG FRQVLVWHQW

FDPHUD SRVLWLRQLQJ� LQFOXGLQJ PDLQWDLQLQJ WKH VDPH ILHOG RI YLHZ ZKHQ QHFHVVDU\� ,Q

DGGLWLRQ� D JDIIHU DQG OLJKWLQJ DVVLVWDQW ZHUH UHVSRQVLEOH IRU VHWWLQJ XS YDULRXV OLJKWLQJ

DWPRVSKHUHV� ZKLFK ZHUH VRPHWLPHV FUXFLDO IRU WKH VFHQH� )RU H[DPSOH� WKH\ FUHDWHG

ORZ OLJKW FRQGLWLRQV WR WHVW GLJLWDO QRLVH RU DFKLHYHG D VSHFLILF 7�VWRS IRU D GHVLUHG GHSWK

RI ILHOG� /LJKWLQJ SURYHG WR DOVR EH DQ HVVHQWLDO IDFWRU LQ UHODWLRQ WR VRPH RI WKH HOHPHQWV

EHLQJ�WHVWHG�

������3RVW�3URGXFWLRQ

$IWHU FRQVXOWLQJ ZLWK $55, 5HQWDO� WKH IRRWDJH IURP WKH $OH[D ��� ZKLFK ZDV

UHFRUGHG LQ $55,5DZ� ZDV WUDQVFRGHG LQWR +'(� D ORVVOHVV FRGHF WKDW UHGXFHV WKH VL]H

RI $55,5DZ ILOHV E\ ��� �&RGH[ +'(�� 7R VWUHDPOLQH WKH ZRUNIORZ� ERWK WKH HGLWLQJ DQG

JUDGLQJ�ZHUH�GRQH�LQ�'D9LQFL�5HVROYH�

��



)ROORZLQJ FRQVXOWDWLRQV ZLWK 3URIHVVRU 9LGX *XQDUDWQD� LW ZDV GHFLGHG WR XVH WKH

$&(6 ZRUNIORZ DQG WKH 5HF��� FRORU VSDFH� 7KH FOLSV ZHUH DGGHG WR D VHTXHQFH�

V\QFKURQL]HG� DQG DQ\ QHFHVVDU\ SRVW�SURGXFWLRQ FURSSLQJ DQG UHVL]LQJ ZDV GRQH WR

PDWFK WKH IUDPHV� $GGLWLRQDOO\� WKH XVH RI GLIIHUHQW 1HXWUDO 'HQVLW\ ILOWHUV ZLWK VOLJKWO\

GLIIHUHQW VSHFWUDO GHQVLWLHV LQWURGXFHG VRPH FKURPDWLF DQG FRQWUDVW FKDQJHV� DQG VRPH

OHQV�VSHFLILF RSWLFDO GLIIHUHQFHV ZHUH DOVR QRWHG� $OVR� WKH VPDOO GLIIHUHQFHV LQ FDPHUD

SRVLWLRQV PHDQW WKDW WKH OLJKW HQWHULQJ WKH OHQV IURP GLIIHUHQW DQJOHV FDXVHG VRPH

PLVPDWFKHG UHIUDFWLRQV DQG VOLJKW VKLIWV LQ FRQWUDVW DQG FRORU� $V D UHVXOW� VRPH FRORU

FRUUHFWLRQ ZDV QHHGHG WR PDWFK WKH VKRWV DQG UHGXFH DQ\ GLIIHUHQFHV WKDW PLJKW EH

GLVWUDFWLQJ GXULQJ WKH YLVXDO FRPSDULVRQ� SURYLGHG WKH\ ZHUH QRW GXH WR WKH GLIIHUHQFH LQ

IRUPDW� $IWHU FRORU FRUUHFWLRQ� WKH HGLWLQJ ZDV GRQH RQ D VHSDUDWH WLPHOLQH� ZLWK WKH FOLSV

SODFHG VLGH E\ VLGH DQG RQH DIWHU WKH RWKHU� )LQDOO\� WKH HGLWHG YHUVLRQ ZDV H[SRUWHG DV D

'&3� )ODW �. UHVROXWLRQ� ZKLFK ZDV WKH UHVROXWLRQ DW ZKLFK WKH VFUHHQLQJ ZRXOG EH

VKRZQ�

������6FUHHQLQJ��$QDO\VLV

7KH VFUHHQLQJ WRRN SODFH DW WKH 6WXGLR )DPX 5HIHUHQFH 3URMHFWLRQ 5RRP LQ �.

UHVROXWLRQ� ZKLFK DOORZHG XV WR YLHZ WKH IRRWDJH RI WKH $OH[D ��� VKRW LQ D UHVROXWLRQ RI

����[����S[� RQ D ODUJH VFUHHQ DW D KLJK HQRXJK TXDOLW\ WR VHH WKH GLIIHUHQFHV LQ

GHILQLWLRQ��GHSWK�RI�ILHOG��DQG�VKDUSQHVV�EHWZHHQ�WKH�WZR�FDPHUDV�

7KH DQDO\VLV ZDV FRQGXFWHG WKURXJK D YLVXDO FRPSDULVRQ RI WKH IRRWDJH�

REVHUYLQJ DQ\ QRWLFHDEOH GLIIHUHQFHV� E\ WKH ZULWHU RI WKLV WKHVLV� =DKHU -XUHLGLQL� DQG

3URIHVVRU�DQG�&LQHPDWRJUDSKHU�9ODGLPtU�6PXWQê�

��



�� 5HVXOWV�	�'LVFXVVLRQ

�����$QJOH�RI�9LHZ�&URS�)DFWRU

7R EHJLQ ZLWK� LW LV LPSRUWDQW WR PHQWLRQ WKH GLIIHUHQFH EHWZHHQ DQJOH RI YLHZ DQG

ILHOG RI YLHZ� $V H[SODLQHG E\ 3DQDYLVLRQ LQ WKHLU ZKLWH SDSHU 6HQVRU 6L]H DQG )LHOG RI

9LHZ� WKH DQJOH RI YLHZ LV D ³PHDVXUH RI WKH YDQWDJH SRLQW IURP WKH OHQV´� DQG LV

³FRQVWDQW IRU D JLYHQ VHQVRU DQG OHQV´� ZKLOH WKH ILHOG RI YLHZ LV ³OHQJWK WKDW WKH OHQV ZLOO

FRYHU DW D FHUWDLQ GLVWDQFH´ DQG LV GHSHQGHQW� LQ DGGLWLRQ WR WKH VHQVRU VL]H DQG OHQV� WR

WKH�VSHFLILF�GLVWDQFH�PHDVXUHG�RI�WKH�VXEMHFW�IURP�WKH�FDPHUD�

+HUH� ERWK FDPHUDV ZHUH LQ WKH VDPH SRVLWLRQ� XVLQJ WKH VDPH OHQV �$55, 5HQWDO

3ULPH����6���PP�7������ZLWK�WKH�VXEMHFW�DW�WKH�VDPH�SRVLWLRQ�

6WLOO�����$OH[D�0LQL�YV��$OH[D����ILHOGV�RI�YLHZ

��



7KH FURS IDFWRU FDOFXODWHG HDUOLHU ������ EHWZHHQ WKH WZR FDPHUDV LV SUDFWLFDOO\

GHPRQVWUDWHG LQ WKLV UHVXOW� 7KH FKDQJH LQ WKH VL]H RI WKH VHQVRU FOHDUO\ DIIHFWV WKH DQJOH

RI YLHZ� ZKHQ XVLQJ WKH VDPH IRFDO OHQJWK� DQG LQ WKLV FDVH WDNHV WKH VKRW IURP D

0HGLXP 6KRW RQ WKH $OH[D ��� WR VRPHWKLQJ FORVHU WR D 0HGLXP &ORVH 8S RQ WKH $OH[D

0LQL� ,W LV DOVR SRVVLEOH WR FDOFXODWH WKH DQJOH RI YLHZV �ᶓ� RI WKH GLIIHUHQW IRUPDWV XVLQJ

WKH�IROORZLQJ�IRUPXOD��6HQVRU�6L]H�DQG�)LHOG�RI�9LHZ��

Ɯ ࡦ əՉ՚Ջ՜ՉՖഈ ՛ՍՖ՛՗՚�՟ՑՌ՜Ր
əࡢՎ՗ՋՉՔ�ՔՍՖՏ՜Ր ഉ

ƜഈԯՔՍՠՉ�ɝɜഉ ࡦ əՉ՚Ջ՜ՉՖഈ ɛɞşɘə
əࡢɛɜ ഉ ࡦ ɜɜş ɛʔ

ƜഈԯՔՍՠՉ�ԻՑՖՑഉ ࡦ əՉ՚Ջ՜ՉՖഈ əɟşəɜ
əࡢɛɜ ഉ ࡦ ɚɛş ɟʔ

$QG WKXV UHVXOWLQJ LQ DQ DSSUR[LPDWH �� DQJOH GLIIHUHQFH� ZLWK WKH RQO\ YDULDEOHʔ

KHUH EHLQJ WKH VHQVRU ZLGWK� 7KHUHIRUH� WKLV FKDQJH LV D GLUHFW UHVXOW RI WKH VHQVRU VL]H

FKDQJH�

,Q RUGHU WR JHW WKH VDPH VKRW KHUH� ZH ZRXOG KDYH KDG WR XVH WKH FURS IDFWRU WR

NQRZ ZKLFK OHQV ZRXOG JLYH DQ HTXLYDOHQW DQJOH RI YLHZ DW WKDW VDPH GLVWDQFH� RU

FKDQJH WKH GLVWDQFH WR DFKLHYH WKH VDPH VKRW VL]H ZLWK WKDW VDPH IRFDO OHQJWK� 7KH

HTXLYDOHQW�OHQV�RQ�WKH�$OH[D����RI�D���PP�RQ�WKH�$OH[D�0LQL�ZRXOG�EH�

ɛɜՕՕ ࡢ ɘş ɝɞ� ࡦ �ɞɜՕՕ

:KHUHDV WKH GLVWDQFH FRPSHQVDWLRQ WR DFKLHYH WKH VDPH 0HGLXP &ORVH 8S RQ WKH

DFWUHVV ZLWK WKH ��PP RQ WKH $OH[D ��� ZRXOG EH WR PRYH WKH FDPHUD FORVHU WR KHU�

+RZHYHU� FKDQJLQJ IRFDO OHQJWK DQG FDPHUD GLVWDQFH ZRXOG EH DIIHFWLQJ RWKHU IDFWRUV�

ZKLFK�ZH�ZLOO�H[SORUH�DQG�H[SDQG�RQ�ODWHU�RQ�

��



������5HVROXWLRQ

7R VWXG\ WKH UHVROXWLRQ� ZH VKRW VLPXOWDQHRXVO\ ZLWK ERWK FDPHUDV� ZKLOH

PDWFKLQJ WKH DQJOH RI YLHZ E\ FRPSHQVDWLQJ WKH IRFDO OHQJWK� 7R ILQG WKH FRUUHVSRQGLQJ

OHQV RQ WKH $OH[D ��� ZH VLPSO\ PXOWLSO\ WKH IRFDO OHQJWK XVHG RQ WKH $OH[D 0LQL ZLWK WKH

FURS IDFWRU� DV PHQWLRQHG HDUOLHU� UHVXOWLQJ LQ WKH ��PP OHQV RQ WKH $OH[D �� DQG WKH

��PP�OHQV�RQ�$OH[D�0LQL�

6WLOO���±�5HVROXWLRQ�GHPRQVWUDWLRQ�RI�$OH[D����DQG�$OH[D�0LQL�DW������GLJLWDO�PDJQLILFDWLRQ

+HUH� ZH REVHUYHG WKH IRRWDJH VLGH E\ VLGH DW ����� ���� DQG ����

PDJQLILFDWLRQ� 7KH GLIIHUHQFH LQ GHILQLWLRQ LV WKH PRVW YLVLEOH DW ���� PDJQLILFDWLRQ� DV

VHHQ�LQ 6WLOO���

��



6WLOO���±�5HVROXWLRQ�GHPRQVWUDWLRQ�RI�$OH[D����DQG�$OH[D�0LQL�DW������GLJLWDO�PDJQLILFDWLRQ

+RZHYHU� HYHQ DW ����� VFUHHQHG DQG REVHUYHG LQ �.� LW LV VOLJKWO\ YLVLEOH WKDW WKH

GHILQLWLRQ RI WKH $OH[D �� LV EHWWHU WKDQ WKDW RI WKH $OH[D 0LQL� HVSHFLDOO\ VLQFH WKH $OH[D

0LQL¶V UHVROXWLRQ LV VOLJKWO\ OHVV ����� [ ���� SL[HOV� WKDQ WKH VFUHHQLQJ TXDOLW\� ZKLOH

WKDW RI WKH $OH[D �� LV ELJJHU� 7KLV VXJJHVWV� DV PHQWLRQHG E\ FLQHPDWRJUDSKHU 'DYLG

6WXPS� $6& ������ WKDW WKH YLHZLQJ TXDOLW\ SOD\V D PDMRU UROH LQ EHLQJ DEOH WR YLHZ WKH

IRRWDJH�DW�LWV�EHVW�GHILQLWLRQ�

7KH KLJKHU UHVROXWLRQ RI WKH $OH[D �� ZRXOG DOVR DOORZ VRPH SRVW�SURGXFWLRQ

UHIUDPLQJ� LQ FDVH LW ZDV QHHGHG� ,W ZRXOG EH SRVVLEOH WR JR XS WR ���� PDJQLILFDWLRQ

ZLWKRXW ORVLQJ DQ\ TXDOLW\ IRU D �. GHOLYHU\� LQ FDVH LW ZDV VKRW LQ LWV PD[LPXP UHVROXWLRQ�

���.�

,Q DQDORJ SKRWRJUDSK\� D ODUJHU ILOP SODQH� VXFK DV ��PP� ZRXOG W\SLFDOO\ KDYH

KLJKHU GHILQLWLRQ WKDQ D VPDOOHU ILOP SODQH� VXFK DV ��PP� EHFDXVH WKH ILOP JUDLQ RI WKH

��



ODUJHU ILOP SODQH ZRXOG DSSHDU ILQHU DQG WKH LPDJH PRUH GHILQHG ZKHQ SURMHFWHG� ,Q

GLJLWDO FLQHPDWRJUDSK\� WKH UHVROXWLRQ RI D VHQVRU LV GHILQHG SULPDULO\ E\ WKH QXPEHU RI

SL[HOV LW FRQWDLQV� RU PRUH VSHFLILFDOO\ WKH QXPEHU RI SKRWRVLWHV FDSWXULQJ OXPLQRVLW\

LQIRUPDWLRQ� )RU H[DPSOH� WKH 5HG 0RQVWUR 99� D ODUJH IRUPDW FDPHUD� KDV D VHQVRU

VL]H WKDW LV VPDOOHU WKDQ WKH $OH[D ��� EXW D PD[LPXP UHVROXWLRQ RI ���� [ ���� SL[HOV�

ZKLFK�LV�ODUJHU�WKDQ�WKH�$OH[D���
V�

,W
V ZRUWK QRWLQJ WKDW WKH QXPEHU RI SL[HOV RU SKRWRVLWHV LV QRW WKH RQO\ IDFWRU WKDW

DIIHFWV WKH UHVROXWLRQ RI DQ LPDJH� 2WKHU GLJLWDO DQG RSWLFDO HOHPHQWV� VXFK DV WKH 3RLQW

6SUHDG )XQFWLRQ� 0RGXODWLRQ 7UDQVIHU )XQFWLRQ� 6SDWLDO )UHTXHQF\� DQG 5HVROYLQJ

3RZHU��DOVR�SOD\�D�UROH��*RL�DQG�$6&��

������3HUVSHFWLYH�6SDFH�&RPSUHVVLRQ

8QGHUVWDQGLQJ WKH LPSDFW RI FDPHUD IRUPDW RQ SHUVSHFWLYH DQG VSDFH

FRPSUHVVLRQ LV LPSRUWDQW IRU FLQHPDWRJUDSKHUV DQG ILOPPDNHUV ZKR ZDQW WR FUHDWH D

VSHFLILF YLVXDO ODQJXDJH IRU WKHLU SURMHFWV� 7KH XVH RI ODUJH IRUPDW FDPHUDV� ZLWK WKHLU

ODUJHU VHQVRUV DQG ORQJHU OHQVHV� LV RIWHQ FLWHG DV D ZD\ WR DOWHU SHUVSHFWLYH DQG VSDFH

FRPSUHVVLRQ LQ D VKRW �2
)DOW�� ,W LV RIWHQ DUJXHG WKDW WKH XVH RI ORQJHU OHQVHV IRU D JLYHQ

DQJOH RI YLHZ RQ ODUJH IRUPDW FDPHUDV KDV D GLUHFW LPSDFW RQ SHUVSHFWLYH DQG VSDFH

FRPSUHVVLRQ� VXFK DV FRPSUHVVLQJ WKH VSDFH PRUH DQG DOWHULQJ WKH IRUHJURXQG WR

EDFNJURXQG UDWLR� *LYHQ WKH LPSRUWDQFH RI SHUVSHFWLYH DQG VSDFH FRPSUHVVLRQ LQ LPDJH

FRPSRVLWLRQ�DQG�YLVXDO�ODQJXDJH��ZH�ZDQWHG�WR�WHVW�WKLV�LGHD�

7R GR VR� ZH QHHGHG WR GHWHUPLQH ZKHWKHU WKH FKDQJH LQ SHUVSHFWLYH RU VSDFH

FRPSUHVVLRQ LV D GLUHFW UHVXOW RI WKH VHQVRU VL]H RU WKH XVH RI GLIIHUHQW IRFDO OHQJWKV� 7R

��



FRPSDUH� ZH XVHG WZR GLIIHUHQW WHFKQLTXHV WR PDWFK WKH ILHOG RI YLHZ DW D JLYHQ VXEMHFW

GLVWDQFH� 7KH ILUVW WHFKQLTXH �6WLOO �� LQYROYHG FKDQJLQJ WKH FDPHUD GLVWDQFH IURP WKH

VXEMHFW ZKLOH NHHSLQJ WKH VDPH IRFDO OHQJWK RQ ERWK FDPHUDV� :H XVHG WKH FURS IDFWRU

WR ILQG WKH FRUUHVSRQGLQJ FDPHUD GLVWDQFH IRU WKH VDPH IRFDO OHQJWK RQ WKH GLIIHUHQW

IRUPDWV� 7KLV LV EHFDXVH WKH ILHOG RI YLHZ LV SURSRUWLRQDO WR WKH VHQVRU ZLGWK� ZKLFK LV

LQYHUVHO\ SURSRUWLRQDO WR WKH FURS IDFWRU �DV GHPRQVWUDWHG LQ WKH IRUPXOD IRU ILQGLQJ WKH

FURS�IDFWRU��

6WLOO�����'HPRQVWUDWLRQ�RI�VSDFH�FRPSUHVVLRQ�DQG�SHUVSHFWLYH��ZKLOH�FKDQJLQJ�FDPHUD�SRVLWLRQ

7KH VHFRQG WHFKQLTXH �6WLOO �� LQYROYHG PDWFKLQJ WKH ILHOG RI YLHZ E\ FKDQJLQJ WKH

IRFDO OHQJWK ZKLOH NHHSLQJ WKH VDPH VXEMHFW�FDPHUD GLVWDQFH� )RU WKLV WHFKQLTXH� ZH

XVHG�WKH���PP�OHQV�RQ�WKH�$OH[D�0LQL�DQG�WKH���PP�OHQV�RQ�WKH�$OH[D����

��



6WLOO�����'HPRQVWUDWLRQ�RI�VSDFH�FRPSUHVVLRQ�DQG�SHUVSHFWLYH��ZLWKRXW�FKDQJLQJ�FDPHUD�SRVLWLRQ

,Q WKH ILUVW WHVW� D FKDQJH LQ LPDJH FRPSUHVVLRQ DQG SHUVSHFWLYH ZDV YLVLEOH�

ZKLOH QR QRWLFHDEOH FKDQJHV ZHUH REVHUYHG LQ WKH VHFRQG WHVW� GHVSLWH WKH $OH[D ��

KDYLQJ D ORQJHU OHQV� 7KLV VXJJHVWV WKDW IRFDO OHQJWK RU VHQVRU VL]H GR QRW GLUHFWO\ DIIHFW

LPDJH FRPSUHVVLRQ RU SHUVSHFWLYH� EXW WKDW D FKDQJH LQ SHUVSHFWLYH ZDV RQO\ QRWLFHDEOH

ZKHQ WKH FDPHUD ZDV PRYHG FORVHU WR WKH VXEMHFW� 7KLV VXJJHVWV WKDW WKH FDPHUD

GLVWDQFH IURP WKH VXEMHFW DQG LWV SRVLWLRQ LQ VSDFH DUH ZKDW DIIHFW SHUVSHFWLYH RU VSDFH

FRPSUHVVLRQ�

3HUVSHFWLYH LV WKH UHVXOW RI WKH FDPHUD SRVLWLRQ LQ VSDFH IURP ZKLFK WKH

FLQHPDWRJUDSKHU FKRRVHV WR FDSWXUH D VFHQH� 7KLV LV EHFDXVH WKH DQJOH DQG SRVLWLRQ RI

WKH FDPHUD LQ VSDFH DIIHFW WKH DQJOH RI FRQYHUJHQFH DQG WKH SRVLWLRQ RI WKH YDQLVKLQJ

SRLQW LQ WKH IUDPH� DV ZHOO DV WKH IRUHJURXQG WR EDFNJURXQG UDWLR� :KHQ WKH FDPHUD LV

PRYHG FORVHU WR WKH VXEMHFW �DV LQ WKH ILUVW H[DPSOH�� WKH VXEMHFW DSSHDUV ODUJHU

FRPSDUHG WR WKH VSDFH�EDFNJURXQG DQG WKH DQJOH RI FRQYHUJHQFH LV PRUH SURQRXQFHG�

FDXVLQJ OLQHV LQ WKH IUDPH WR EHFRPH OHVV KRUL]RQWDO DQG LQFUHDVLQJ WKH G\QDPLF RI WKH

IUDPH��:DUG�����

��



7KH VXEMHFW�EDFNJURXQG UDWLR GRHV QRW FKDQJH ZKHQ WKH FDPHUD SRVLWLRQ VWD\V

WKH VDPH� 7KLV LV EHFDXVH� OLNH ZLWK WKH KXPDQ H\H� WKH SHUFHSWLRQ RI WKH VL]H RI D

NQRZQ REMHFW FKDQJHV DFFRUGLQJ WR KRZ IDU RU FORVH LW LV WR XV� 7KHUHIRUH� WKH VL]H

UHODWLRQVKLSV LQ WKH IUDPH DUH D GLUHFW UHVXOW RI WKH GLVWDQFH EHWZHHQ WKH VXEMHFW RU

HOHPHQWV LQ WKH IUDPH DQG WKH FDPHUD� DQG IURP HDFK RWKHU �:DUG ���� ,Q WKH ILUVW

H[DPSOH� PRUH RI WKH ZDOO LQ WKH EDFNJURXQG LV YLVLEOH� WKH OLQHV DUH PRUH DQJOHG� DQG

WKH VXEMHFW DSSHDUV FORVHU WR WKH FDPHUD DV LW LV ODUJHU LQ WKH IUDPH� 7KLV FUHDWHV D

VHQVH RI LQWLPDF\ DQG H[SRVHV PRUH RI WKH VSDFH WR WKH YLHZHU� DV VRPH ILOPPDNHUV

KDYH QRWHG ZKLOH XVLQJ WKLV IRUPDW� GHVFULELQJ LW DV PRUH �LQWLPDWH� RU �LPPHUVLYH�

�/D[WRQ�� +RZHYHU� LW VKRXOG EH QRWHG WKDW WKLV ZDV RQO\ WKH UHVXOW RI D FRPELQDWLRQ RI D

SDUWLFXODU FDPHUD SRVLWLRQLQJ DQG WKH FKRLFH RI IRFDO OHQJWK� ,Q DGGLWLRQ� SUR[LPLW\ WR WKH

VXEMHFW DOVR DIIHFWV WKH WLOW�SDQ DQJOHV RI WKH FDPHUD DV ZHOO DV WKH GHSWK RI ILHOG LQ WKH

VKRW��ZKLFK�ZH�ZLOO�GLVFXVV�ODWHU���DV�FDQ�EH�VHHQ�LQ�WKH�WKLUG�H[DPSOH��6WLOO����

6WLOO�����'HPRQVWUDWLRQ�RI�VSDFH�FRPSUHVVLRQ�DQG�SHUVSHFWLYH��ZKLOH�FKDQJLQJ�FDPHUD�SRVLWLRQ

��



,Q WKLV H[DPSOH �6WLOO ��� PDWFKLQJ WKH ILHOG RI YLHZ E\ RQO\ PRYLQJ WKH FDPHUD

FORVHU WR WKH DFWUHVV RQ WKH $OH[D �� DQG XVLQJ D ZLGHU OHQV �OHIW� UHVXOWV LQ D ODUJHU WLOW RI

WKH FDPHUD DQG D ORZHU DQJOH YLHZ RI KHU IDFH� DV ZHOO DV YLHZLQJ PRUH RI WKH VSDFH

DURXQG KHU� ZKLFK DIIHFWV WKH VWUXFWXUDO VNHOHWRQ RI WKH VKRW DQG PDNHV WKH LPDJH PRUH

G\QDPLF��XOWLPDWHO\�DIIHFWLQJ�LWV�LPSDFW�RQ�WKH�YLHZHU�

,W
V LPSRUWDQW WR UHPHPEHU WKDW� DOWKRXJK WKHVH FKDQJHV DUH QRW D GLUHFW UHVXOW RI

WKH VHQVRU VL]H� DOO RI WKH IDFWRUV WKDW GR DIIHFW WKH VKRW �IRFDO OHQJWK DQG FDPHUD

SRVLWLRQ��DUH�LQWHUFRQQHFWHG�ZLWK�WKH�FKRLFH�RI�VHQVRU�VL]H�DV�ZHOO�

������'HSWK�RI�)LHOG

7R FRPSDUH WKH GLIIHUHQFHV LQ GHSWK RI ILHOG RQ WKH GLIIHUHQW IRUPDWV� ZH VKRW WKH

VDPH VKRW� DW WKH VDPH FDPHUD GLVWDQFH IURP WKH VXEMHFW� DQG WKHUHIRUH PDWFKHG WKH

DQJOH RI YLHZ E\ FRPSHQVDWLQJ ZLWK WKH IRFDO OHQJWK E\ XVLQJ WKH FURS IDFWRU� ZLWK WKH

��PP RQ WKH $OH[D �� DQG WKH ��PP RQ WKH $OH[D 0LQL� ,Q WKLV ILUVW H[DPSOH EHORZ� ZH

XVHG�WKH�VDPH�I�VWRS�����RQ�ERWK�FDPHUDV�

6WLOO�����&RPSDULVRQ�RI�WKH�WZR�FDPHUDV
�GHSWK�RI�ILHOGV�DW�WKH�VDPH�I�VWRS

��



:H FDQ QRWLFH WKDW WKH EDFNJURXQG LV PRUH RXW RI IRFXV ZLWK WKH $OH[D �� �OHIW�

WKDQ RQ WKH $OH[D 0LQL� 7KLV LV WKH UHVXOW RI WKH QHHG WR XVH ORQJHU OHQVHV RQ WKH ODUJH

IRUPDW WR JHW WKH VDPH DQJOH RI YLHZ� IURP WKH VDPH FDPHUD SRVLWLRQ �6WXPS ����� $V

FLQHPDWRJUDSKHU 6WHYH <HGOLQ H[SODLQV LQ KLV UHVHDUFK� LW LV LPSRUWDQW WR GLVWLQJXLVK WKH

GLIIHUHQFH EHWZHHQ GHSWK RI ILHOG� FLUFOH RI FRQIXVLRQ DQG EOXU FLUFOHV� 'HSWK RI ILHOG LV D

PHUH VXEMHFWLYH VWDQGDUG� WKDW PHDQV WKH DUHD EHWZHHQ WKH FORVHVW GLVWDQFH FRQVLGHUHG

LQ DFFHSWDEOH IRFXV� DQG WKH IXUWKHVW �*RL DQG $6& ����� 7KH EOXU FLUFOH DQG FLUFOH RI

FRQIXVLRQ DUH FORVHO\ OLQNHG WR HDFK RWKHU� DOWKRXJK D EOXU FLUFOH FRQVWLWXWHV WKH VL]H RI

WKH EOXU UHODWLYH WR WKH VXEMHFW RI WKH LPDJH� ZKLOH WKH FLUFOH RI FRQIXVLRQ UHIHUV WR WKH

DEVROXWH�SK\VLFDO�GLDPHWHU�RI�WKH�VPDOOHVW�EOXU�RQ�WKH�LPDJH�SODQH��<HGOLQ��

7KH�EOXU�FLUFOH�VL]H��&%��LV�IRXQG�ZLWK�WKH�IROORZLQJ IRUPXOD�
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:LWK $ EHLQJ WKH GLDPHWHU RI WKH DSHUWXUH� 6� WKH IRFXVHG REMHFW SODQH GLVWDQFH�

DQG 6� WKH XQIRFXVHG REMHFW GLVWDQFH� <HW� DSHUWXUH KHUH UHIHUV WR WKH DEVROXWH DSHUWXUH

GLDPHWHU� DQG QRW WKH I�VWRS ZKLFK LV WKH UHODWLYH DSHUWXUH� ZKLFK GLIIHUV E\ D IDFWRU RI WKH

PDJQLILFDWLRQ� ZKLFK LQ LWV WXUQ LV SURSRUWLRQDO WR WKH IRFDO OHQJWK �)�QXPEHU�� :H FDQ VHH

WKDW LQ WKH HTXDWLRQ XVHG WR FDOFXODWH WKH FLUFOH RI FRQIXVLRQ �&R�� ZKLFK LV WKH EOXU FLUFOH

UHODWLYH�WR�WKH�ILOP�DUHD�
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:LWK P EHLQJ WKH PDJQLILFDWLRQ IDFWRU� ZKLFK WKHQ VXJJHVWV WKDW WKH EOXU FLUFOHV

DUH SURSRUWLRQDO WR WKH PDJQLILFDWLRQ� 7KHUHIRUH� WKLV VXSSRUWV WKH LGHD WKDW WKH GHSWK

RI ILHOG ZRXOG DSSHDU VKDOORZHU ZKHQ XVLQJ ORQJHU OHQVHV� ZKLFK LV WKH FDVH ZKHQ

��



ZDQWLQJ WR FDWFK WKH VDPH ILHOG RI YLHZ IURP WKH VDPH SRVLWLRQ DV VKRW RQ D 6XSHU

��PP�FDPHUD��RQ�D�ODUJH�IRUPDW�FDPHUD�

&RQVHTXHQWO\� LI WKH EOXU FLUFOHV DUH DIIHFWHG E\ WKH UHODWLYH VL]H RI DSHUWXUH� WKH

I�VWRS� ZKLFK LV SURSRUWLRQDO WR WKH IDFWRU RI WKH PDJQLILFDWLRQ� WKHQ LW ZRXOG EH SRVVLEOH

WR PDWFK WKH EOXU FLUFOH VL]H E\ FKDQJLQJ WKH I�VWRS QXPEHU E\ WKH VDPH IDFWRU XVHG

ZKHQ PDWFKLQJ WKH IRFDO OHQJWK� WKH FURS IDFWRU� 7KLV VHULHV RI HTXDWLRQV WKHUHIRUH

VXJJHVWV WKDW WKH EOXU FLUFOHV DUH LQ IDFW SURSRUWLRQDO WR WKH VL]H RI WKH VHQVRU ZKHQ

VKRRWLQJ�WKH�VDPH�ILHOG�RI�YLHZ��IURP�WKH�VDPH�GLVWDQFH�

:H WHVWHG WKDW LQ WKH VHFRQG H[DPSOH EHORZ �6WLOO ��� ZKHUH WKH I�VWRS ZDV

PXOWLSOLHG E\ WKH FURS IDFWRU WR UHDFK WKH VDPH EOXU FLUFOH VL]H DQG FRPSHQVDWH IRU WKH

H[SRVXUH ZLWK 1HXWUDO 'HQVLW\ ILOWHUV� :H XVHG 7�ѿ RQ WKH $OH[D �� WR PDWFK WKH EOXU

FLUFOHV�FUHDWHG�ZLWK�7����RQ�WKH�$OH[D�0LQL�

6WLOO�����0DWFKLQJ�GHSWK�RI�ILHOGV�E\�FORVLQJ�WKH�DSHUWXUH�RQ�WKH�$OH[D���

,Q WKLV FDVH� ZH HYHQWXDOO\ PDQDJHG WR PDWFK ERWK WKH ILHOG RI YLHZ DQG GHSWK RI

ILHOG� +RZHYHU� LQ WKLV SDUWLFXODU FDVH� WKH RWKHU ZD\ DURXQG ZRXOGQ¶W KDYH EHHQ

SRVVLEOH� :H ZRXOGQ¶W KDYH EHHQ DEOH WR PDWFK WKH GHSWK RI ILHOG RQ WKH $OH[D 0LQL ZLWK

��



WKDW RI WKH $OH[D �� DW I�VWRS ���� PHDQLQJ WR WU\ WR UHDFK D ELJJHU EOXU FLUFOH WKDQ WKDW

REVHUYHG RQ WKH VKRWV IURP WKH $OH[D 0LQL LQ 6WLOO � DQG �� EHFDXVH WKH $55, 5HQWDO

3ULPH 6 �� OHQV KDV D PD[LPXP DSHUWXUH RSHQLQJ RI ���� DQG ZH ZRXOG QHHG WR JR WR

DSSUR[LPDWHO\ I���� LQ RUGHU WR DFKLHYH WKH VDPH EOXU FLUFOH VL]H RQ WKH 6XSHU �� VHQVRU

VL]H�

'HSWK RI ILHOG LV D VLJQLILFDQW YLVXDO WRRO XVHG E\ FLQHPDWRJUDSKHUV DQG GLUHFWRUV

WR FRQWURO KRZ WKH YLHZHU UHVSRQGV WR WKH LPDJH� DV :DUG DUJXHV ����� ,W DOVR DIIHFWV WKH

ZD\�VSDFH�LV�UHSUHVHQWHG��DV�QRWHG�E\�FLQHPDWRJUDSKHU�DQG�SURIHVVRU�5ROI�&RXODQJHV�

>'HSWK RI ILHOG LV@ DQ HOHPHQW IRU LPDJH FRPSRVLWLRQ� ZKLFK VXSSRUWV WKH

UHSUHVHQWDWLRQ RI VSDWLDOLW\ DQG FDQ DOVR EULQJ RXW GHWDLOV ZLWK WKH EHWWHU

UHVROXWLRQ RI WKH IRUPDW� RU ZKLFK FDQ DOLHQDWH RU HYHQ EORZ XS WKH FLQHPDWLF

VSDFH���&RXODQJHV���

:KLOH LW LV SRVVLEOH WR PDWFK WKH GHSWK RI ILHOG E\ DGMXVWLQJ WKH I�VWRS� ODUJH IRUPDW

FDPHUDV FDQ VWLOO EH XVHG WR DFKLHYH D VKDOORZHU GHSWK RI ILHOG� SDUWLFXODUO\ LQ VLWXDWLRQV

ZKHUH LW LV QRW SRVVLEOH WR JR EH\RQG D FHUWDLQ DSHUWXUH VL]H RQ D 6XSHU ��PP VHQVRU� $

VKDOORZ GHSWK RI ILHOG FDQ DOVR UHGXFH WKH QHHG IRU 9); ZRUN LQ FHUWDLQ FDVHV� PDNLQJ LW

D FRVW DQG WLPH HIIHFWLYH RSWLRQ� :KHQ , DVNHG FLQHPDWRJUDSKHU 'DULD '
$QWRQLR DW WKH

���� &DPHULPDJH )LOP )HVWLYDO DERXW WKH UHDVRQ IRU XVLQJ D ODUJH IRUPDW FDPHUD �WKH

5HG 0RQVWUR �. 99� WR VKRRW 7KH +DQG RI *RG ������� VKH VDLG LW ZDV VLPSO\ WR DFKLHYH

D VKDOORZHU GHSWK RI ILHOG DQG KLGH FHUWDLQ HOHPHQWV RI WKH FLW\ EDFNJURXQG LQ H[WHULRU

VKRWV��DV�WKH�ILOP�LV�VHW�LQ�WKH�����V�

��



������1RLVH

1RLVH LV DQ LQKHUHQW SDUW RI HYHU\ GLJLWDO VHQVRU �6WXPS ���� ,W LV FDXVHG E\

HOHFWURQLF HUURU RU VLJQDO LQWHUIHUHQFH LQ D FDPHUD DQG FDQ UHSUHVHQW LUUHJXODU OHYHO

IOXFWXDWLRQV RI D ORZ RUGHU RI PDJQLWXGH �*RL DQG $6& ����� $ ORZHU QRLVH YLVLELOLW\ LV

DOVR FRQVLGHUHG RQH RI WKH DGYDQWDJHV RI D ODUJH IRUPDW FDPHUD� DV SURPRWHG E\

FDPHUD PDQXIDFWXUHUV DQG FLQHPDWRJUDSKHUV� RQH RI WKHP EHLQJ FLQHPDWRJUDSKHU

5RJHU�'HDNLQV���$55,&KDQQHO��������

'LJLWDO QRLVH DSSHDUV WKH PRVW LQ ORZ OLJKW FRQGLWLRQV EHFDXVH RI D ORZ

6LJQDO�WR�1RLVH UDWLR �615� �0F+XJK�� 6LJQDO�WR�1RLVH UDWLR LV WKH DPRXQW RI QRLVH

UHODWLYH WR WKH VLJQDO� DQG ZKHQ WKH VLJQDO LV VWURQJ� PHDQLQJ PRUH SKRWRQV FDSWXUHG E\

WKH SKRWRVLWH� WKHQ WKH QRLVH LV OHVV YLVLEOH� 7KDW KDSSHQV ZKHQ HLWKHU WKHUH LV PRUH OLJKW

LQ WKH VKRW� RU WKH VL]H RI WKH SKRWR VLWH LV ELJJHU� ZKLFK DOORZV LW WR FDSWXUH PRUH

SKRWRQV�DQG�PDNHV�D�VWURQJHU�VLJQDO��6WXPS�����

6R� LQ RUGHU WR FRPSDUH WKH QRLVH OHYHOV LQ WKH PRVW FKDOOHQJLQJ FRQGLWLRQV� DW D

ORZ 615� ZH VKRW D ORZ OLJKW VFHQH WZLFH� RQFH ZLWK WKH $OH[D ��� DQG RQFH ZLWK WKH

$OH[D 0LQL� DW GLIIHUHQW ,62V� &KDQJLQJ ,62 KHUH PHDQV DPSOLI\LQJ WKH HOHFWURQLF VLJQDO

FRPLQJ IURP WKH VHQVRU �6WXPS ��� DQG QRW FKDQJLQJ WKH QDWLYH ,62 RI WKH FDPHUD�

ZKLFK�LQ�LWV�WXUQ�DPSOLILHV�WKH�OHYHO�RI�GLJLWDO�QRLVH�

6WDUWLQJ RXU WHVW DW ��� ,62� ZH WKHQ LQFUHDVHG RQH VWRS WR ERWK FDPHUD¶V QDWLYH

,62 ���� PRYLQJ WR ���� DQG ILQDOO\ ����� :KHQ VFUHHQHG� WKH GLIIHUHQFH LQ WKH QRLVH

OHYHOV LV TXLWH YLVLEOH� HVSHFLDOO\ DW ���� ,62� DV VHHQ LQ WKH VFUHHQ JUDE EHORZ DW ����

DQG�WKHQ������GLJLWDO�PDJQLILFDWLRQ�

��



6WLOO�����&RPSDULQJ�QRLVH�RQ�ERWK�FDPHUDV�DW�,62�������DW������GLJLWDO�PDJQLILFDWLRQ

6WLOO������&RPSDULQJ�QRLVH�RQ�ERWK�FDPHUDV�DW�,62�������DW������GLJLWDO�PDJQLILFDWLRQ

��



7KH $OH[D �� SURGXFHV OHVV QRLVH WKDQ WKH $OH[D 0LQL LQ ORZ OLJKW FRQGLWLRQV�

:KLOH ERWK FDPHUDV XVH WKH VDPH VHQVRU� WKH $OHY ,,,� WKH VL]H RI WKH SKRWRVLWH GRHVQ
W

DIIHFW WKLV FRPSDULVRQ DV WKH\ DUH WKH VDPH VL]H� +RZHYHU� WKH KLJKHU UHVROXWLRQ RI WKH

$OH[D �� OHDGV WR ORZHU QRLVH YLVLELOLW\ WKURXJK LWV QRLVH VSDWLDO IUHTXHQF\� %HFDXVH WKH

$OH[D �� KDV PRUH SKRWRVLWHV DQG ERWK FDPHUDV DUH GLVSOD\HG RQ WKH VDPH VFUHHQ� WKH

QRLVH EHFRPHV VPDOOHU UHODWLYH WR WKH RYHUDOO LPDJH� PDNLQJ LW OHVV QRWLFHDEOH� 7KLV LV

VLPLODU WR WKH FRPSDULVRQ EHWZHHQ ��PP ILOP DQG 6XSHU ��PP ILOP ZKHQ GLVSOD\HG RQ

WKH VDPH VFUHHQ� 'HVSLWH KDYLQJ WKH VDPH DEVROXWH VL]H RI ILOP JUDLQ� WKH JUDLQ DSSHDUV

ILQHU�LQ���PP�ILOP�EHFDXVH�LW�LV�VPDOOHU�UHODWLYH�WR�WKH�RYHUDOO�LPDJH�

,W
V LPSRUWDQW WR QRWH WKDW WKH YLVLELOLW\ RI QRLVH FDQ DOVR EH DIIHFWHG E\ RWKHU

IDFWRUV VXFK DV WKH IRFXV RI WKH VKRW� DQG SRVW�SURGXFWLRQ SURFHVVHV VXFK DV FRORU

JUDGLQJ�DQG�QRLVH�UHGXFWLRQ�WHFKQLTXHV�

%DVHG RQ WKHVH UHVXOWV� QRLVH DSSHDUV OHVV YLVLEOH RQ ODUJH IRUPDW FDPHUDV GXH

WR WKHLU KLJKHU VSDWLDO IUHTXHQF\ DQG ODUJHU QXPEHU RI SKRWRVLWHV� 7KLV DOORZV ILOPPDNHUV

WR VKRRW LQ ORZ OLJKW VLWXDWLRQV ZLWKRXW ZRUU\LQJ DERXW H[FHVVLYH QRLVH� 1RLVH FDQ DOVR

LPSDFW WKH RYHUDOO IHHO RI WKH LPDJH� VLPLODU WR ILOP JUDLQ RQ SKRWRJUDSKLF ILOP� 7KH OHVV

YLVLEOH LW LV� WKH VPRRWKHU DQG ILQHU WKH LPDJH DSSHDUV� ZLWK EHWWHU FRQWUDVW DQG PRUH

SUHVHUYHG FRORU LQIRUPDWLRQ� 2Q WKH RWKHU KDQG� PRUH YLVLEOH QRLVH FDQ FDXVH WKH LPDJH

WR ORVH FHUWDLQ GHWDLOV VXFK DV FRORU� FRQWUDVW� DQG GHILQLWLRQ� DQG WDNH RQ D URXJK� GLJLWDO

DSSHDUDQFH�

��



�����$�WRRO�WR�FRQVLGHU

$V GHPRQVWUDWHG LQ WKLV WHVW� HDFK RI WKH IDFWRUV H[DPLQHG KDV D VLJQLILFDQW

LPSDFW RQ WKH YLVXDO ODQJXDJH RI D ILOP� 7KHVH IDFWRUV� LQFOXGLQJ SHUVSHFWLYH� ILHOG RI

YLHZ� VSDFH FRPSUHVVLRQ� DQG GHSWK RI ILHOG� DUH NH\ HOHPHQWV LQ WKH FRPSRVLWLRQ RI D

VKRW DQG JUHDWO\ LQIOXHQFH KRZ YLHZHUV UHVSRQG WR DQ LPDJH� 7KH\ FDQ DIIHFW WKH

LQWLPDF\ DQG SUR[LPLW\ RI WKH VXEMHFW� WKH UHODWLRQVKLS ZLWK WKH VXUURXQGLQJ VSDFH� DQG

WKH RYHUDOO IHHO RI WKH VKRW� ZKHWKHU LW LV FODXVWURSKRELF RU VSDFLRXV� +RZHYHU� WKLV WHVW

DOVR KLJKOLJKWV WKDW WKH FKDQJHV LQ WKHVH IDFWRUV DUH QRW QHFHVVDULO\ D GLUHFW UHVXOW RI WKH

VL]H RI WKH VHQVRU� ,W GHPRQVWUDWHV WKH DELOLW\ WR DFKLHYH WKH VDPH SHUVSHFWLYH� ILHOG RI

YLHZ� VSDFH FRPSUHVVLRQ� DQG GHSWK RI ILHOG RQ ERWK 6XSHU �� DQG ODUJH IRUPDW

FDPHUDV�

8OWLPDWHO\� WKHVH FKDQJHV� HYHQ LI WKH YLHZHU FDQQRW H[SOLFLWO\ LGHQWLI\ WKHP� SOD\

D VLJQLILFDQW UROH LQ WKH YLVXDO ODQJXDJH EHLQJ FRPPXQLFDWHG� $V 6WXPS VXJJHVWV LQ KLV

ERRN�

7KH PDMRULW\ RI WKH DXGLHQFH PD\ RQO\ UHPHPEHU WKH FRQWHQW RI WKH VKRW � WKH

KRXVH� KRUVH RU IDFH � EXW WKH\ ZLOO DOVR EH DIIHFWHG E\ WKH VHULHV RI OLQHV� VKDSHV�

EULJKWQHVV SRLQWV DQG FRQWUDVWV� FRORXU� HWF�� ZKLFK FRQVWUXFW WKH IURQW VXUIDFH

SODQH RI WKH LPDJH� 7KLV 
DEVWUDFW
 HOHPHQW RI WKH VKRW PD\ EH FUXFLDO WR WKH ZD\

WKH�YLHZHU�UHVSRQGV�WR�WKH�LPDJH���6WXPS����

7KHUHIRUH� WKH FKRLFH RI VHQVRU VL]H VKRXOG EH VHHQ DV DQ DGGLWLRQDO WRRO WKDW FDQ

EH XVHG LQ FRQMXQFWLRQ ZLWK RWKHU HOHPHQWV VXFK DV IRFDO OHQJWK� FDPHUD GLVWDQFH�

FDPHUD KHLJKW� DQG GHSWK RI ILHOG WR DFKLHYH WKH GHVLUHG YLVXDO ODQJXDJH� 2YHUDOO� LW

RIIHUV ILOPPDNHUV DQG FLQHPDWRJUDSKHUV PRUH RSWLRQV GXULQJ ERWK SURGXFWLRQ DQG

��



SRVW�SURGXFWLRQ� LQFOXGLQJ WKH DELOLW\ WR FDSWXUH EHWWHU TXDOLW\ LPDJHV LQ ORZ OLJKW

FRQGLWLRQV� WKH SRVVLELOLW\ WR UHIUDPH VKRWV� DQG JUHDWHU YLVXDO HIIHFWV ZRUN� ,W LV

LPSRUWDQW WR FRQVLGHU WKH IXOO UDQJH RI WRROV DYDLODEOH DQG KRZ WKH\ FDQ ZRUN WRJHWKHU WR

DFKLHYH�WKH�GHVLUHG�YLVXDO�ODQJXDJH�DQG�LPSDFW�RQ�WKH�YLHZHU�

��



�� &RQFOXVLRQ

(YHQ WKRXJK WKH ODUJH IRUPDW SUHVHQWV QHZ WRROV LQ WKH KDQGV RI WKH

FLQHPDWRJUDSKHU� WKH UHVXOWV RI WKLV UHVHDUFK FRQFOXGHV WKDW WKH VL]H RI WKH VHQVRU DORQH

GRHVQ¶W DIIHFW PXFK� ,W LV PHUHO\ D WRRO WR EH REVHUYHG DQG FRQVLGHUHG DQG MXVW DV

LPSRUWDQW DV WKH FKRLFH RI IRFDO OHQJWK� WKH KHLJKW RI WKH FDPHUD� LWV GLVWDQFH IURP WKH

VXEMHFW DQG WKH FKRLFH RI I�VWRS WR DFKLHYH WKH UHTXLUHG GHSWK RI ILHOG� IRU LQVWDQFH� $OO RI

WKHVH� ZLWKRXW IRUJHWWLQJ WKH VFUHHQLQJ IRUPDW� PXVW FRPH WRJHWKHU LQ RUGHU WR VHUYH WKH

ILOP ODQJXDJH RI WKH ZRUN EHLQJ FUHDWHG� ,W LV LPSRUWDQW QRW WR H[DOW WKH ODUJH IRUPDW� EXW

VHQVLWLYHO\ DFFHSW WKH IRUPDW VL]H DV D WRRO WR EH XVHG MXVW OLNH RWKHU WRROV� ZKLFK PLJKW

VHUYH WKH JUHDWHU FRQFHSWXDO SXUSRVH RI WKH ZRUN� 7KH YLHZHU� ZKHWKHU ZDWFKLQJ LQ D

FLQHPD� RQ WHOHYLVLRQ� RQ D ODSWRS RU HYHQ RQ WKHLU SKRQH� ZLOO OLNHO\ QRW EH DEOH WR

SHUFHLYH� IURP WKH HQG UHVXOW� ZKLFK WRROV ZHUH XVHG WR DFKLHYH D FHUWDLQ VKRW� VXFK DV

ZKLFK�RSHQLQJ�RI�WKH�DSHUWXUH�ZDV�XVHG��ZKLFK�IRFDO�OHQJWK��RU�VHQVRU�VL]H�

$W WKH HQG RI WKH GD\� WKH PRVW LPSRUWDQW WKLQJ LV WKH VKRW� LWV FRPSRVLWLRQ�

IUDPLQJ DQG GHSWK� ZKLFK ZLOO DFKLHYH D FHUWDLQ LPSDFW RQ WKH YLHZHU� DQG LW LV XS WR WKH

FLQHPDWRJUDSKHU WR FKRRVH WKH LQVWUXPHQWV ZKLFK ZRXOG DFKLHYH WKDW LPSDFW DQG FUHDWH

WKH GHVLUHG YLVXDO VW\OH DQG FLQHPDWLF ODQJXDJH� &RQVHTXHQWO\� , ZRXOG VXJJHVW WKDW WKH

XVH RI WKH GLJLWDO ODUJH IRUPDW VHQVRU GRHVQ¶W DXWRPDWLFDOO\ EULQJ DQ\ ³ORRN´ RQ LWV RZQ�

DQG PRVW RI ZKDW FLQHPDWRJUDSKHUV FRQVLGHU DV DQ LQKHUHQW TXDOLW\ RI WKH ODUJH IRUPDW

VHQVRU� FDQ� LQ PRVW VLWXDWLRQV� SRVVLEO\ EH DFKLHYHG RQ RWKHU IRUPDWV DV ZHOO� WKURXJK

GLIIHUHQW�WRROV�DW�WKHLU�KDQGV�

7KHVH UHVXOWV ZRXOG VXJJHVW WKDW WKH FXUUHQW WUHQG SUHYLRXVO\ PHQWLRQHG LQ WKH

XVH RI ODUJH IRUPDW FDPHUDV� PLJKW QRW UHVXOW IURP WKH VR�FDOOHG ODUJH IRUPDW ORRN� EXW

��



UDWKHU DV VLPSO\ DQ DWWUDFWLRQ WR QHZ WHFKQRORJLFDO GHYHORSPHQWV DQG WKH QHYHU�HQGLQJ

UDFH WRZDUGV KLJKHU . QXPEHU� HYHQ LI LW PD\ QRW EH QHFHVVDULO\ UHOHYDQW WR WKH YLHZHU

�<HGOLQ� ³5HVROXWLRQ 'HPR´ ������� EXW SRVVLEO\ EHQHILFLDO LQ WKH SRVW�SURGXFWLRQ

ZRUNIORZ� $QG HYHQ LI FHUWDLQ HOHPHQWV WKDW WKH ODUJH IRUPDW EULQJV WR WKH ORRN RI D ILOP�

VXFK DV D VKDOORZHU GHSWK RI ILHOG FDXVHG E\ WKH XVH RI ORQJHU OHQVHV� WKDW GRHVQ¶W PHDQ

WKDW�LW�LV�REMHFWLYHO\�DOZD\V�VHUYLQJ�WKH�YLVXDO�ODQJXDJH�RI�WKH�SURMHFW�DW�KDQG�

1RQHWKHOHVV� LW VKRXOG EH QRWHG WKDW D ILOP ZRXOGQ¶W FRQWDLQ D MX[WDSRVLWLRQ RI WZR

VKRWV WDNHQ ZLWK WZR GLIIHUHQW IRUPDWV VXFK DV WKH RQH ZH GLG LQ WKLV WHVW� $QG WKHUHIRUH�

LW ZRXOG EH GLIILFXOW WR FRQFOXGH LI DQ\ RI WKH WHVWHG IDFWRUV ZRXOG EH QRWLFHDEOH DW DOO LI

YLHZHG�LQGLYLGXDOO\��XQOLNH�WKH�VLGH�E\�VLGH�FRPSDULVRQ�FDUULHG�RXW�KHUH�

,Q FRQFOXVLRQ� MXVW OLNH DQ\ RWKHU WRRO KLVWRULFDOO\ XVHG E\ FLQHPDWRJUDSKHUV�

WRGD\� WKH H[LVWHQFH RI ODUJHU GLJLWDO VHQVRUV VKRXOG EH FRQVLGHUHG DV RQH RI WKH WRROV

DYDLODEOH� ZKLFK� FRPELQHG ZLWK RWKHU FKRLFHV PDGH LQ SUH�SURGXFWLRQ� RQ VHW RU LQ

SRVW�SURGXFWLRQ��PD\�XOWLPDWHO\�VHUYH�WKH�GHVLUHG�ILOP�ODQJXDJH�

��



�� :RUNV�&LWHG

$/(9 6HQVRUV� ZZZ�DUUL�FRP�HQ�OHDUQ�KHOS�DUUL�FDPHUD�WHFKQRORJ\�DOHY�VHQVRUV�

$FFHVVHG����'HF�������

$55,&KDQQHO� ³$55, ,QWHUYLHZ� 5RJHU 'HDNLQV $ERXW µ�����¶´ <RX7XEH� � 2FW� �����

ZZZ�\RXWXEH�FRP�ZDWFK"Y O&�H*SIKSP��

%HOWRQ� -RKQ� ³+LVWRULFDO 3DSHU� 7KH 2ULJLQV RI ��PP )LOP DV D 6WDQGDUG�´ 6037(

-RXUQDO� YRO� ��� QR� �� 6RFLHW\ RI 0RWLRQ 3LFWXUH DQG 7HOHYLVLRQ (QJLQHHUV

�6037(���$XJ��������SS�����±����GRL���������M������

&RGH[�+'(��[�[�PHGLD�FRGH[�KGH�

&RXODQJHV� 5ROI� ³'LVFXVVLRQ RQ =DKHU -XUHLGLQL¶V $UWLFOH µ7KH /DUJH )RUPDW 'LJLWDO

6HQVRU DQG ,WV ,PSDFW RQ )LOP /DQJXDJH�¶´ &LQHPDWRJUDSK\ LQ 3URJUHVV� � -XO\

������FLQHPDWRJUDSK\LQSURJUHVV�FRP�LQGH[�SKS�FLWR�DUWLFOH�YLHZ�����

³&URS�)DFWRU�´:LNLSHGLD��HQ�ZLNLSHGLD�RUJ�ZLNL�&URSBIDFWRU�

'¶$QWRQLR��'DULD� 4	$��������7RUXQ��3RODQG�

'DYLV� &OD\WRQ� ³)LQDO 2VFDUV 3UHGLFWLRQV� %HVW &LQHPDWRJUDSK\ ² µ7KH %DWPDQ¶ $LGHV

*UHLJ )UDVHU 7RZDUGV DQ 2VFDU IRU µ'XQH�¶´ 9DULHW\� �� 0DU� �����

YDULHW\�FRP�IHDWXUH������RVFDUV�EHVW�FLQHPDWRJUDSK\�SUHGLFWLRQV������������

$FFHVVHG����'HF�������

'LOORQ� 0DUN� ³%DFN WR WKH %DWWOHILHOG IRU $OO 4XLHW RQ WKH :HVWHUQ )URQW�´ $PHULFDQ

&LQHPDWRJUDSKHU��QR��9RO�������,VV������1RY������� SS����±���

³'1$ /HQVHV�´ $55, 5HQWDO� ZZZ�DUULUHQWDO�FRP�HQ�OHQVHV�H[FOXVLYH�OHQVHV�GQD�

$FFHVVHG����'HF�������
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7KH (VVHQWLDO 5HIHUHQFH *XLGH IRU )LOPPDNHUV� (DVWPDQ .RGDN &RPSDQ\� �����

ZZZ�NRGDN�FRP�FRQWHQW�SURGXFWV�EURFKXUHV�)LOP�NRGDN�HVVHQWLDO�UHIHUHQFH�JXLG

H�IRU�ILOPPDNHUV�SGI�

)DXHU� -RQ� $6&� ³$55, $/(;$ ��� ��PP 5HERRWHG�´ )LOP DQG 'LJLWDO 7LPHV� -RQ

)DXHU� $6&� 6HSW� ����� ZZZ�IGWLPHV�FRP�LVVXHV�FLQHF�PXQLFK�LVVXH� $FFHVVHG

��-DQ�������

)�QXPEHU��HQ�ZLNLSHGLD�RUJ�ZLNL�)�QXPEHU��$FFHVVHG ��-DQ�������

*RL� 0LFKDHO DQG $6&� HGLWRUV� $PHULFDQ &LQHPDWRJUDSKHU 0DQXDO ��7+ (GLWLRQ� ��WK

(GLWLRQ��7KH�$6&�3UHVV�������

+HXULQJ� 'DYLG� ³)RFXV RQ /DUJH )RUPDWV�´ 9DULHW\� YRO� ���� QR� �� 1RY� ����� SS�

��±���

+ROEHQ� -D\� ³/DUJH�)RUPDW &LQHPDWRJUDSK\ ² D &ORVH�8S�´ $PHULFDQ

&LQHPDWRJUDSKHU��QR�����YRO�������6HSW��������SS� ��±���

/DQW]��(G� /DUJH�)RUPDW�'LJLWDO�&LQHPD��0HGLXP�RI WKH�)XWXUH��������%HUOLQ��*HUPDQ\�

/D[WRQ� -DPHV� $55, $FDGHP\ 0DVWHUFODVV� +RZ WR 0DVWHU /DUJH�IRUPDW 'LJLWDO

&DSWXUH :LWK &LQHPDWRJUDSKHU -DPHV /D[WRQ�

ZZZ�P]HG�FRP�FRXUVHV�ODUJH�IRUPDW�FLQHPDWRJUDSK\�ZLWK�MDPHV�OD[WRQ�DVF�PRG

XOHV����%\GJRV]F]��3RODQG�

/RQJZHOO� 7RGG� ³'3 $''(' '(37+ 72 µ&<5$12¶6¶ )$0286 6&(1(�´ 9DULHW\� QR�

9RO�������,VVXH��������-DQ��������S�����

/�EEHUV� 0DQXHO� 'HU (LQIOXVV 'HU 6HQVRUJU|VVH $XI 'DV 'LJLWDOH %HZHJWELOG � (LQ

9HUJOHLFK 'HU $OH[D 0LQL 8QG 'HU $OH[D ��� 8QLYHUVLW\ RI 7HOHYLVLRQ DQG )LOP

0XQLFK�������
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0F+XJK� 6HDQ� 'LJLWDO &DPHUD ,PDJH 1RLVH� &RQFHSW DQG 7\SHV�

ZZZ�FDPEULGJHLQFRORXU�FRP�WXWRULDOV�LPDJH�QRLVH�KWP�

0HQGHORYLFK� <RVV\� ³����� 7KH <HDU RI WKH /DUJH )RUPDW &LQHPDWRJUDSK\�´ <0&LQHPD

� 1HZV 	 ,QVLJKWV RQ 'LJLWDO &LQHPD� � -DQ� �����

\PFLQHPD�FRP�����������������WKH�\HDU�RI�WKH�ODUJH�IRUPDW�FLQHPDWRJUDSK\�

���� ³/DUJH )RUPDW &LQHPD &DPHUDV� +LJK�OHYHO &RPSDULVRQ�´ <0&LQHPD � 1HZV 	

,QVLJKWV RQ 'LJLWDO &LQHPD� �� -XO\ �����

\PFLQHPD�FRP������������ODUJH�IRUPDW�FLQHPD�FDPHUDV�KLJK�OHYHO�FRPSDULVRQ�

"IEFOLG ,Z$5�LP7%IPY%)�=YK[6=L35L5D]]Z�ESFSNP�FVEQEF'*)W\L�%J�[=S8

;X8�

���� ³/DUJH )RUPDW &LQHPDWRJUDSK\ DV WKH 1HZ 6WDQGDUG� 2EVROHVFHQFH RI 6��"´

<0&LQHPD � 1HZV 	 ,QVLJKWV RQ 'LJLWDO &LQHPD� � $SU� �����

\PFLQHPD�FRP������������ODUJH�IRUPDW�FLQHPDWRJUDSK\�DV�WKH�QHZ�VWDQGDUG�RE

VROHVFHQFH�RI�V����$FFHVVHG����'HF�������

���� ³7KH $UWLVWLF )DWLJXH RI /DUJH )RUPDW &LQHPDWRJUDSK\�´ <0&LQHPD � 1HZV 	

,QVLJKWV RQ 'LJLWDO &LQHPD� �� -DQ� �����

\PFLQHPD�FRP������������WKH�DUWLVWLF�IDWLJXH�RI�ODUJH�IRUPDW�FLQHPDWRJUDSK\�

���� ³7KH &DPHUDV %HKLQG %HVW 1HWIOL[ 2ULJLQDO 0RYLHV RI �����´ <0&LQHPD � 1HZV 	

,QVLJKWV RQ 'LJLWDO &LQHPD� �� -DQ� �����

\PFLQHPD�FRP������������WKH�FDPHUDV�EHKLQG�EHVW�QHWIOL[�RULJLQDO�PRYLHV�RI���
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0LHNH� 6DVFKD� DQG +ROJHU 6FKZlU]HO� $55, 5HQWDO 3UHVHQWDWLRQ� 0HHW WKH +LVWRULF ��

0P�)LOP�&DPHUD�$55,)/(;������������7RUXQ��3RODQG�
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2¶)DOW� &KULV� ³/DUJH )RUPDW &DPHUDV $UH &KDQJLQJ )LOP /DQJXDJH� )URP µ-RNHU¶ WR

µ0LGVRPPDU�¶´ ,QGLH:LUH� �� 2FW� �����

ZZZ�LQGLHZLUH�FRP�IHDWXUH�ODUJH�IRUPDW�FDPHUDV�DUUL�DOH[D����ILOP�ODQJXDJH�MRNH

U�URPD�PLGVRPPDU�������������$FFHVVHG���-DQ�������

3DQDYLVLRQ� DQG %HQMDPLQ %� 6HQVRU 6L]H DQG )LHOG RI 9LHZ� 3DQDYLVLRQ� �����

ZZZ�SDQDYLVLRQ�FRP�VLWHV�GHIDXOW�ILOHV�GRFV�GRFXPHQW/LEUDU\�����6HQVRU���6L

]H���)29�����������SGI��$FFHVVHG���-DQ�������

6KDFKDW� 6DUDK� ³2VFDU &LQHPDWRJUDSK\ 6XUYH\� 7KH &DPHUDV DQG /HQVHV 8VHG WR

6KRRW �� $ZDUGV &RQWHQGHUV�´ ,QGLH:LUH� � -DQ� �����

ZZZ�LQGLHZLUH�FRP���������RVFDUV�FLQHPDWRJUDSK\�VXUYH\�����������������

$FFHVVHG���'HF�������

6WXPS� 'DYLG� &DSWXULQJ WKH 6KRW� )XQGDPHQWDOV� 7RROV� 7HFKQLTXHV� DQG :RUNIORZV IRU

'LJLWDO�&LQHPDWRJUDSK\���VW�HG���)RFDO�3UHVV�������

7DQJFD\� -D]]� ³&LQHPDWRJUDSK\ &RXOG 3UHGLFW 'LUHFWRU RQ 2VFDU 1LJKW�´ 9DULHW\� QR�

9RO�������,VV��������$SU��������S�����

:DUG��3HWHU� 3LFWXUH�&RPSRVLWLRQ��6HFRQG�(GLWLRQ� �QG�HG���)RFDO�3UHVV�������

<DQJ� =KL� ³&RPHEDFN DQG 'HYHORSPHQW RI /DUJH )RUPDW 3KRWRJUDSK\ LQ WKH (UD RI

'LJLWDO 3KRWRJUDSK\�´ 3URFHHGLQJV RI WKH ���� �QG ,QWHUQDWLRQDO &RQIHUHQFH RQ

0DQDJHPHQW� (GXFDWLRQ DQG 6RFLDO 6FLHQFH �,&0(66 ������ $WODQWLV 3UHVV�

������GRL���������LFPHVV�������������

<HGOLQ� 6WHYH� ³0DWFKLQJ /HQV %OXU�´ 6WHYH <HGOLQ� � 0D\ �����

ZZZ�\HGOLQ�QHW�1HUG\)LOP7HFK6WXII�0DWFK/HQV%OXU�KWPO��$FFHVVHG����-DQ�������

���� ³5HVROXWLRQ 'HPR�´ 6WHYH <HGOLQ� ����� \HGOLQ�QHW�5HV'HPR�LQGH[�KWPO� $FFHVVHG �

-DQ�������
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�� )LOPRJUDSK\

%DUGR� )DOVH &KURQLFOH RI D +DQGIXO RI 7UXWKV� 'LUHFWHG E\ $OHMDQGUR *RQ]iOH]

,xiUULWX��&LQHPDWRJUDSK\�E\�'DULXV�.KRQGML��0�3URGXFWLRQV���5HGUXP�������

%HQ�+XU� 'LUHFWHG E\ :LOOLDP :\OHU� &LQHPDWRJUDSK\ E\ 5REHUW 6XUWHHV�

0HWUR�*ROGZ\Q�0D\HU�������

7KH +DQG RI *RG� 'LUHFWHG E\ 3DROR 6RUUHQWLQR� &LQHPDWRJUDSK\ E\ 'DULD

'¶$QWRQLR��7KH�$SDUWPHQW�������

/DZUHQFH RI $UDELD� 'LUHFWHG E\ 'DYLG /HDQ� &LQHPDWRJUDSK\ E\ )UHGGLH <RXQJ�

+RUL]RQ�3LFWXUHV�������

1R 7LPH WR 'LH� 'LUHFWHG E\ &DU\ -RML )XNXQDJD� &LQHPDWRJUDSK\ E\ /LQXV

6DQGJUHQ��0HWUR�*ROGZ\Q�0D\HU�������

7KH 3RZHU RI WKH 'RJ� 'LUHFWHG E\ -DQH &DPSLRQ� &LQHPDWRJUDSK\ E\ $UL

:HJQHU��6HH�6DZ�)LOPV�������

7iU� 'LUHFWHG E\ 7RGG )LHOG� &LQHPDWRJUDSK\ E\ )ORULDQ +RIIPHLVWHU� 6WDQGDUG

)LOP�&RPSDQ\���(0-$*�3URGXFWLRQV�������

7HQHW� 'LUHFWHG E\ &KULVWRSKHU 1RODQ� &LQHPDWRJUDSK\ E\ +R\WH YDQ +R\WHPD�

:DUQHU�%URV��3LFWXUHV�������
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