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$QDO\VLQJ�WKH�ODERXU�PDUNHW��D�WHQVLRQ�

JDXJH�

�

)ORULV�YDQ�5XWK�

6XPPDU\�� $� JUDSKLFDO� WRRO� LV� SUHVHQWHG� IRU� FRKHUHQWO\� DQDO\VLQJ� ODERXU�

PDUNHW�GHYHORSPHQWV��,W�ZRUNV�E\�SORWWLQJ�LQGLFDWRUV�RI�UHODWLYH�GHYHORSPHQW�

RI� WKH� VXSSO\� DQG� GHPDQG� IRU� DGGLWLRQDO� ODERXU� DJDLQVW� HDFK� RWKHU�� XVLQJ�
WKHLU� LQWHUDFWLRQ� WR� GHILQH� ODERXU� PDUNHW� WHQVLRQ�� 7KLV� UHVXOWV� LQ� D� UREXVW�

FKDUDFWHUL]DWLRQ�RI�WKH�ODERXU�PDUNHW�LQ�RQH�RI�IRXU�VWDWHV��FKDUDFWHUL]HG�E\�

WKH� DPRXQW� RI� WHQVLRQ� LQ� WKH� ODERXU� PDUNHW�� (DFK� ODERXU� PDUNHW� VWDWH�

FRUUHVSRQGV� WR� D� GLIIHUHQW� EDODQFH� EHWZHHQ� WKH� VXSSO\� RI� DGGLWLRQDO� ODERXU�

DQG� WKH�GHPDQG� IRU� LW��DQG�HDFK�UHSUHVHQWHG�E\�RQH�RI� WKH�TXDGUDQWV�RI� WKH�
ODERXU�PDUNHW�WHQVLRQ�JDXJH��%\�SORWWLQJ�WKLV�LQ�D�JUDSKLFDO�WRRO��DQ�HDV\�WR�

LQWHUSUHW�JHQHUDO�FKDUDFWHUL]DWLRQ�RI�WKH�ODERXU�PDUNHW�VLWXDWLRQ�LV�REWDLQHG��

7KLV�DOVR�DOORZV�IRU�IXUWKHU�DQDO\VLV�DQG�WKH�LQWURGXFWLRQ�RI�G\QDPLF�IHDWXUHV��

,W� LV� VKRZQ� WKDW� FRPSRVLWH� DQG� ILOWHUHG� LQGLFDWRUV� RI� ODERXU� GHPDQG� DQG�
VXSSO\� SHUIRUP� EHWWHU� WKDQ� VLPSOH� LQGLFDWRUV� VXFK� DV� XQHPSOR\PHQW� DQG�

YDFDQFLHV��

.H\ZRUGV�� � /DERXU� PDUNHW�� ODERXU� VXSSO\�� ODERXU� GHPDQG�� VKRUW� WHUP�

LQGLFDWRUV��ZDJH�GHYHORSPHQW��EXVLQHVV�F\FOH�DQDO\VLV�

��7KH�DXWKRU�ZRXOG�OLNH�WR�WKDQN�/HHQGHUW�+RYHQ��$OH[�/DPPHUWVPD�DQG�WKH�SDUWLFLSDQWV�RI�

WKH�'XWFK�EXVLQHVV�F\FOH�VWXG\�GD\������IRU�GLVFXVVLRQ�DQG�FRPPHQWV��
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��� ,QWURGXFWLRQ�

7KH�ODERXU�PDUNHW�LV�WKH�DVSHFW�RI�WKH�HFRQRP\�ZKLFK�KDV�WKH�PRVW�SURIRXQG�LPSDFW�
RQ�SHRSOH¶V�OLYHV��'HYHORSPHQWV�RQ�WKH�ODERXU�PDUNHW�LQIOXHQFH�MRE�VHFXULW\�DQG�MRE�
SURVSHFWV��FHQWUDO�WR�SHRSOH¶V�ZHOO�EHLQJ�DQG�IXWXUH�SODQV��%XW�WKH\�DUH�DOVR�NH\�WR�
DQDO\VLQJ�DQG�WUDFNLQJ�WKH�EXVLQHVV�F\FOH��:DJHV��ODERXU�FRVWV��MREV�DQG�YDFDQFLHV�
DUH� LPSRUWDQW� ERWK� DV� GULYHUV� DQG� LQGLFDWRUV� RI� EXVLQHVV� F\FOH� GHYHORSPHQWV��
'HYHORSPHQWV� LQ� WKH� ODERXU�PDUNHW�GLVFHUQ� WHPSRUDU\�HFRQRPLF� IOXFWXDWLRQV� IURP�
UHDO�EXVLQHVV�F\FOH�FKDQJHV��,W�LV�WKHUHIRUH�WKDW�WKH�TXHVWLRQ�³ZKDW�LV�WKH�FXUUHQW�VWDWH�
RI� WKH� ODERXU�PDUNHW´� LV� RI� VXFK� LPSRUWDQFH��1RW� VXUSULVLQJO\�� LQ�PRVW� GHYHORSHG�
HFRQRPLHV�D�ZKROH�UDQJH�RI�VWDWLVWLFV�UHODWHG�WR�WKH�ODERXU�PDUNHW�LV�DYDLODEOH��%XW�
QR� LQGLYLGXDO� VWDWLVWLF� ZLOO� EH� DEOH� WR� JLYH� DQ� DFFXUDWH� SLFWXUH� RI� WKH� VWDWH� RI� WKH�
ODERXU�PDUNHW��2QO\�E\�FRQIURQWLQJ�YDULRXV�UHOHYDQW�LQGLFDWRUV�ZLWK�HDFK�RWKHU��DQG�
LQ�D�VWUXFWXUHG�PDQQHU��ZLOO�RQH�EH�DEOH�WR�REWDLQ�DQ�DQDO\VLV�RI�WKH�JHQHUDO�VLWXDWLRQ��
,Q�VXFK�VWUXFWXUHG��RU�FRKHUHQW��LQGLFDWRU�VHWV��HDFK�LQGLFDWRU�VXSSOLHV�D�SLHFH�RI�WKH�
SX]]OH�� DQG� RQO\� E\� FRPELQLQJ� WKHVH� ELWV� RI� LQIRUPDWLRQ� ZLOO� WKH� ZKROH� EHFRPH�
YLVLEOH��7KXV��QHZ�DQG�SUHYLRXVO\�XQDYDLODEOH�LQIRUPDWLRQ�LV�FUHDWHG��%\�FRPSDULQJ�
WKH� UHDOLVDWLRQV� RI� WKH� VHOHFWHG� LQGLFDWRUV�� LW� ZLOO� EHFRPH� PXFK� FOHDUHU� KRZ�
GHYHORSPHQWV�LQ�LQGLYLGXDO�VWDWLVWLFDO�LQGLFDWRUV�VKRXOG�EH�LQWHUSUHWHG��DQG�ZKDW�WKH�
VLJQLILFDQW� GHYHORSPHQWV� DUH�� $V� WKH� ODERXU� PDUNHW� LV�� REYLRXVO\�� D� PDUNHW�� LW� LV�
QDWXUDO�WKDW�LWV�VWDWH�LV�GHWHUPLQHG�E\�WKH�LQWHUDFWLRQ�RI�WKH�VXSSO\�IRU�ODERXU�DQG�WKH�
GHPDQG� IRU� ODERXU� >%ULGJHQ� DQG� 7KRPDV@�� 7KLV� VWXG\� SUHVHQWV� D� WRRO� ZKLFK� LV�
GHYHORSHG� IRU� FRKHUHQWO\� DQDO\VLQJ� ODERXU�PDUNHW� GHYHORSPHQWV�� 7KH� IRFXV� LV� RQ�
VKRUW�WR�PHGLXP�WHUP�GHYHORSPHQWV��RQ�WKH�G\QDPLFV�RI�WKH�ODERXU�PDUNHW�UHODWHG�WR�
WKH�EXVLQHVV��7KXV��PRUH�ORQJ�WHUP�DQG�VWUXFWXUDO�FKDQJHV�DUH�DEVWUDFWHG�IURP��

+HUH��WKH�GHILQLQJ�FKDUDFWHULVWLF�RI�WKH�VWDWH�RI�WKH�ODERXU�PDUNHW�LV�GHHPHG�WR�EH�LWV�
WHQVLRQ��/DERXU�PDUNHW� WHQVLRQ�DV�GHILQHG�KHUH� LV�QRW�DQ� LQGHSHQGHQWO\�REVHUYDEOH�
YDULDEOH��EXW�WKH�UHVXOW�RI�WKH�LQWHUDFWLRQ�RI�WKH�VXSSO\�DQG�GHPDQG�IRU�ODERXU��7KLV�
LV� KRZ� LW� GLIIHUV� IURP� ODERXU� PDUNHW� WLJKWQHVV�� WKH� WUDGLWLRQDO� WHUP� XVHG� WR�
FKDUDFWHUL]H�WKH�ODERXU�PDUNHW��7KRXJK�LOO�GHILQHG��ODERXU�PDUNHW�WLJKWQHVV�XVXDOO\�
UHIHUV� WR� WKH�DYDLODELOLW\�RI� ODERXU��FKDUDFWHUL]HG�E\�XQHPSOR\PHQW�RU�HPSOR\PHQW�
WUHQGV��7KXV��LW�LV�ODUJHO\�D�VXSSO\�EDVHG�DSSURDFK��ZKLFK�FDQ�RQO\�UHVXOW�LQ�D�SDUWLDO�
DQDO\VLV�RI�WKH�ODERXU�PDUNHW��)RU�D�FRPSUHKHQVLYH�DQDO\VLV�RI�WKH�VWDWH�RI�WKH�ODERXU�
PDUNHW��RQH�VKRXOG�FRQVLGHU�ERWK�GHPDQG�IRU�DQG�VXSSO\�RI�ODERXU��0RUHRYHU��ZKHQ�
DFWXDOO\� YLHZHG� DV� D�PDUNHW�� WKH� ODERXU�PDUNHW� LV� GHILQHG� E\� WKH� GHPDQG� IRU� DQG�
VXSSO\�RI�DGGLWLRQDO�ODERXU��7KLV�PHDQV�DOO�ODERXU�GHVLUHG�LQ�DGGLWLRQ�WR�WKH�FXUUHQW�
ZRUNIRUFH� DQG� DYDLODEOH� XQXVHG� ODERXU� VXSSO\�� )RFXVVLQJ� RQ� DGGLWLRQDO� ODERXU�
GHVLUHG�DQG�DYDLODEOH�LV�D�FUXFLDO��EXW�DOVR�QDWXUDO�GLVWLQFWLRQ�WR�PDNH��0DUNHWV�DUH�
XVXDOO\� FKDUDFWHUL]HG� E\� GHYHORSPHQWV� DW� WKH� PDUJLQ�� ZKHUH� PDUJLQDO� GHPDQG� LV�
FRQIURQWHG�ZLWK�PDUJLQDO� VXSSO\��7KLV� LV� DOVR�ZKHUH� WHQVLRQ��RU�PRUH� WUDGLWLRQDOO\�
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IRUPXODWHG�WLJKWQHVV��PDWHULDOL]HV��)RFXVLQJ�RQ�WKH�GHPDQG�IRU�DGGLWLRQDO�ODERXU�DQG�
WKH�DYDLODEOH�VXSSO\�RI�XQXVHG�ODERXU�DOVR�ILWV�ZHOO�ZLWK�IRFXVVLQJ�RQ�WKH�EXVLQHVV�
F\FOH�UHODWHG�G\QDPLFV�RI�WKH� ODERXU�PDUNHW��7KXV�� IRU�D�ZHOO�VSHFLILHG�DQDO\VLV�RI�
WKH� G\QDPLF� VWDWH� RI� WKH� ODERXU� PDUNHW�� RQH� QHHGV� WR� FRQVLGHU� WKH� GHPDQG� IRU�
DGGLWLRQDO� ODERXU� DQG� WKH� DYDLODEOH� VXSSO\� RI� DGGLWLRQDO� ODERXU��$Q� LPSRUWDQW� E\�
SURGXFW�RI� WKLV�DSSURDFK� LV� WKH�HPHUJHQFH�RI� ODERXU�PDUNHW� WHQVLRQ��ZKLFK� UHVXOWV�
IURP�WKH�EDODQFH�EHWZHHQ�WKH�DGGLWLRQDO�GHPDQG�DQG�VXSSO\�����

�³7KH�VWDWH�RI�WKH�ODERXU�PDUNHW´�DV�GHILQHG�DERYH�\LHOGV�RI�FRXUVH�D�EXVLQHVV�F\FOH��
SRLQW�RI�YLHZ�DQDO\VLV�RI� WKH� ODERXU�PDUNHW��ZKLFK�PHDQV� WKDW� WKH�FHQWUDO� LVVXH� LV�
DQDO\VLQJ� ZKHWKHU� WKH� ODERXU� PDUNHW� LV� ³WHQVH´� RU� ³ORRVH´�� /RQJ� WHUP� WUHQGV� LQ�
ODERXU�VXSSO\��SDUWLFLSDWLRQ�DQG�LVVXHV�OLNH�VNLOOV�PLVPDWFKHV�DUH�LJQRUHG��7KH�WRRO�
SURSRVHG�KHUH�FDQ�DFWXDOO\�EH�XVHG�WR�GHILQH�WKH�FRQFHSW�RI�³ODERXU�PDUNHW�WHQVLRQ´�
PRUH� ULJRURXVO\�� DQG� VWUXFWXULQJ� LWV� LQWHUSUHWDWLRQ� DQG� DQDO\VLV�� $� WHQVH� ODERXU�
PDUNHW� RI� FRXUVH� PHDQV� D� KLJK� QXPEHU� RI� YDFDQFLHV�� ORZ� XQHPSOR\PHQW�� KLJK�
JURZWK��ZLWK�D� ORRVH� ODERXU�PDUNHW�EHLQJ� WKH�RSSRVLWH��%XW� WKHVH�DUH� WZR�H[WUHPH�
VLWXDWLRQV��ZKDW�KDSSHQV�LQ�EHWZHHQ��DQG�ZKHQ�H[DFWO\�GRHV�D�ODERXU�PDUNHW�EHFRPH�
WHQVH�RU�ORRVH��DQG�IRU�WKDW�PDWWHU�ZK\��$�PRUH�VWUXFWXUHG�DQDO\VLV�RI�ODERXU�PDUNHW�
GHYHORSPHQWV�FDQ�KHOS�DQVZHU�WKHVH�TXHVWLRQV��7KH�WHQVLRQ�RI�WKH�ODERXU�PDUNHW�ZLOO�
EH� WUDFNHG� E\� WKH� HYROYLQJ� LQWHUDFWLRQ� EHWZHHQ� VXSSO\� DQG� GHPDQG� IRU� DGGLWLRQDO�
ODERXU�� UHVXOWLQJ� LQ�D�PRUH�SUHFLVH�DQG�QXDQFHG�GHILQLWLRQ��7KLV� LQGLFDWHV� WKDW� WZR�
VHWV� RI� VWDWLVWLFDO� LQGLFDWRUV� ZLOO� EH� QHHGHG� WR� FKDUDFWHULVH� WKH� VWDWH� RI� WKH� ODERXU�
PDUNHW��RQH�UHSUHVHQWLQJ�WKH�VWUHQJWK�RI�WKH�GHPDQG�IRU�DGGLWLRQDO�ODERXU��WKH�RWKHU�
UHSUHVHQWLQJ�WKH�VWUHQJWK�RI�WKH�VXSSO\�RI�DGGLWLRQDO�ODERXU��
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��� 7KH�FRQFHSW�

�

/DERXU�PDUNHW�WHQVLRQ��RU�WKH�VWDWH�RI�WKH�ODERXU�PDUNHW�LV�QRW�D�TXDQWLW\�ZKLFK�FDQ�
EH�PHDVXUHG�GLUHFWO\��,W�LV�WKH�UHVXOW�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�VXSSO\�DQG�GHPDQG�
IRU�DGGLWLRQDO� ODERXU��)RU�H[DPSOH�� DQ� LQFUHDVH� LQ� WKH�GHPDQG� IRU� ODERXU�GRHV�QRW�
DXWRPDWLFDOO\�HTXDWH�ZLWK�D��PRUH��WHQVH�ODERXU�PDUNHW��,I�DW�WKH�VDPH�WLPH�WKH�WKHUH�
LV� DPSOH� VXSSO\� RI� DGGLWLRQDO� ODERXU�� L�H�� ZKHQ� D� UHODWLYHO\� VPDOO� IUDFWLRQ� RI� WKH�
ODERXU�IRUFH�LV�HPSOR\HG��LW�ZLOO�QRW�LPPHGLDWHO\�OHDG�WR�VWDIILQJ�SUREOHPV�RU�ZDJH�
SUHVVXUH� >%ULGJHQ� DQG� 7KRPDV@�� 7KXV�� E\� FRQIURQWLQJ�� LQ� D� VWUXFWXUHG� PDQQHU��
TXDQWLWDWLYH�LQGLFDWRUV�RI�VXSSO\�DQG�GHPDQG��QHZ�LQIRUPDWLRQ�LV�JDLQHG�DQG�D�QHZ�
VWDWLVWLFDO�FRQFHSW�LV�FUHDWHG��ODERXU�PDUNHW�WHQVLRQ��

,W� LV� LPSRUWDQW� WR� QRWH� WKDW� KHUH� ODERXU� PDUNHW� GHYHORSPHQWV� DQG� ODERXU� PDUNHW�
WHQVLRQ�DUH�DQDO\VHG�IURP�D�EXVLQHVV�F\FOH�SRLQW�RI�YLHZ��7KLV�PHDQV�WKDW�WKH�IRFXV�
LV�QRW�RQ�VWUXFWXUDO��ORQJ�WHUP�GHYHORSPHQWV�LQ�WKH�ODERXU�PDUNHW��VXFK�DV�VKRUWDJHV�
RI�VNLOOHG�ZRUNHUV��DJHLQJ��SDUWLFLSDWLRQ�HWF��7KH�LQIOXHQFH�RI�WKH�EXVLQHVV�F\FOH�RQ�
WKH� ODERXU� PDUNHW� LV� ZHOO� NQRZQ�� VHH� IRU� H[DPSOH� >.UDQHQGRQN@�7KH� DLP� LV� WR�
FRUUHFWO\�LGHQWLI\�DQG�DQDO\VH�SHULRGV�RI�KLJK�DQG�ORZ�ODERXU�PDUNHW�WHQVLRQ�ZKLFK�
RFFXU�RQ�PHGLXP�WHUP�IUHTXHQFLHV��,Q�WKH�IUDPHZRUN�SURSRVHG�KHUH��FKDUDFWHUL]LQJ�
WKH�VWDWH�RI�WKH�ODERXU�PDUNHW�FDQ�EH�DFKLHYHG�E\�DQDO\]LQJ�LQ�FRPELQDWLRQ�ZKHWKHU�
ODERXU� VXSSO\� LV� UHODWLYHO\� WLJKW�RU� ORRVH�� DQG�ZKHWKHU� ODERXU�GHPDQG� LV� UHODWLYHO\�
VWURQJ� RU� ZHDN�� 7KHUH� DUH� WKUHH� NH\� FRQFHSWV� LQ� WKH� SUHYLRXV� VHQWHQFH�� ³ODERXU�
VXSSO\� WLJKWQHVV´��³VWUHQJWK�RI� ODERXU�GHPDQG´�DQG�³UHODWLYHO\´��(DFK�ZLOO�KDYH� WR�
EH�GHILQHG�PRUH� SUHFLVHO\� DQG�PDGH�RSHUDWLRQDO��%XW� ILUVW� LW�ZLOO� EH� LQVWUXFWLYH� WR�
LOOXVWUDWH�LQ�JHQHUDO�KRZ�VXFK�DQ�DQDO\VLV�ZRXOG�ZRUN���

7KH�ILQLVKHG�SURGXFW�ZLOO�EH�D�JUDSKLFDO� WRRO��DQG� WKH�FRQFHSW� LV�HDVLHVW�H[SODLQHG�
XVLQJ�WKH�UHOHYDQW�GLDJUDP��,Q�WKLV�GLDJUDP��RQH�D[LV��KRUL]RQWDO��ZLOO�UHSUHVHQW�WKH�
WLJKWQHVV�RI�ODERXU�VXSSO\��WKH�RWKHU��YHUWLFDO��WKH�VWUHQJWK�RI�GHPDQG�IRU�DGGLWLRQDO�
ODERXU��%\�XVLQJ�WKH�FRPSXWHG�YDOXHV�RI�VXSSO\�RI�DQG�GHPDQG�IRU�DGGLWLRQDO�ODERXU�
DV�FRRUGLQDWHV��D�SRVLWLRQ�LQ�WKH�GLDJUDP�UHVXOWV�ZKLFK�FKDUDFWHULVHV�WKH�VWDWH�RI�WKH�
ODERXU�PDUNHW��$�JUHDW�DGYDQWDJH�RI�XVLQJ�WKLV�JUDSKLFDO�WRRO�WR�SHUIRUP�WKLV�DQDO\VLV�
RI�WKH�ODERXU�PDUNHW��LV�WKDW�LW�LV�HDV\�WR�LQWHUSUHW�DQG�PRUH�REMHFWLYH�LQ�LWV�RXWFRPHV��
,W� LV�PXFK�HDVLHU� WR�JHW� D�JHQHUDO�SLFWXUH�RI� WKH� VWDWH�RI� WKH� ODERXU�PDUNHW� IURP�D�
SXUSRVH�EXLOW�GLDJUDP�WKDQ�IURP�D�VHW�RI�JUDSKV�DQG�WDEOHV��7KLV�JOREDO�SLFWXUH�FDQ�
WKDQ�VHUYH�DV�D�JXLGH�ZKHQ�FRQVXOWLQJ�WKH�DFWXDO�ODERXU�PDUNHW�VWDWLVWLFV��

�

�

�

�
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'LDJUDP����7KH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�DQG�FRUUHVSRQGLQJ�ODERXU�PDUNHW�VWDWHV�

�

�

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

1RWH� WKDW� WKLV� DSSURDFK� GRHV� QRW� DLP�� DQG� HYHQ� FDQQRW�� TXDQWLI\� WKH� VWDWH� RI� WKH�
ODERXU�PDUNHW� E\� \LHOGLQJ� D� QXPHULFDO� YDOXH� IRU� ODERXU�PDUNHW� WHQVLRQ�� ,QVWHDG� LW�
UHOLHV� RQ� D� JHQHUDO� FKDUDFWHUL]DWLRQ� LQWR� IRXU� GLIIHUHQW� VWDWHV�� ZKLFK� LV� IDU� PRUH�
UREXVW�DV�LW�ZLOO�QRW�GHSHQG�RQ�VPDOO�YDULDWLRQV�LQ�WKH�YDOXHV�RI�WKH�LQGLFDWRUV���

�

7DEOH����GLIIHUHQW�ODERXU�PDUNHW�VWDWHV�DQG�WKHLU�FKDUDFWHUL]DWLRQ��

/DERXU�PDUNHW� 6XSSO\�RI�DGGLWLRQDO�

ODERXU�
'HPDQG� IRU�

DGGLWLRQDO�ODERXU�
(FRQRPLF�

FRQGLWLRQV�

����/RRVH� /RRVH� ZHDN� � ZHDN�

����,QFUHDVLQJ�

WHQVLRQ�

VWLOO�ORRVH� SLFNLQJ�XS� LPSURYLQJ�

����+LJK�WHQVLRQ� WLJKW� VWURQJ� IDYRXUDEOH��

����'HFUHDVLQJ�

WHQVLRQ�

VWLOO�WLJKW� IDOOLQJ�RI� GHWHULRUDWLQJ�

�

+LJK�WHQVLRQ�
ODERXU�PDUNHW�

��

�

�

'HFUHDVLQJ�WHQVLRQ�

�

��

�

�

/RRVH�ODERXU�

PDUNHW�

��

�

�

,QFUHDVLQJ�WHQVLRQ�

�

��

6XSSO\�
WLJKW�

'HPDQG�
ZHDN�

'HPDQG�
VWURQJ�

6XSSO\�
ORRVH�
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,W� VKRXOG�EH�FOHDU� IURP� WKH�DUURZ� LQ� WKH�GLDJUDP�DQG� WKH�GHVFULSWLRQ�RI� WKH� ODERXU�
PDUNHW� VWDWHV� WKDW� D�FHUWDLQ� VWDQGDUG�FKURQRORJ\�RI� ODERXU�PDUNHW�GHYHORSPHQWV� LV�
H[SHFWHG��7KLV�IROORZV�WKH�EXVLQHVV�F\FOH��ZKHUH�VWDWHV�RI�ORZ�HFRQRPLF�DFWLYLW\�DQG�
KLJK�XQHPSOR\PHQW�WHQG�WR�HYROYH�YLD�D�SLFNLQJ�XS�RI�HFRQRPLF�DFWLYLW\�LQWR�ERRP�
VWDWHV� ZKHUH� JURZWK� LV� KLJK�� DV� LV� GHPDQG� IRU� DGGLWLRQDO� ODERXU�� ZKLOH� VXSSO\� RI�
DGGLWLRQDO� ODERXU�VXSSO\� LV� WLJKW�� ,W�VKRXOG�EH�VWUHVVHG�KHUH�WKDW�WKH�ZRUNLQJ�RI� WKH�
ODERXU�PDUNHW�WHQVLRQ�JDXJH�GRHV�QRW�GHSHQG�RQ�WKLV�VFHQDULR�EHLQJ�IROORZHG��(YHQ�
LQ�WKH�XQOLNHO\�HYHQW�WKDW�WKH�ODERXU�PDUNHW�ZRXOG�GHYHORS�FRPSOHWHO\�LQGHSHQGHQW�
RI� WKH�EXVLQHVV�F\FOH�� WKH�JDXJH�FRXOG�VWLOO�EH�XVHG�WR�DQDO\VH�DQG�FKDUDFWHULVH�WKH�
ODERXU�PDUNHW��%XW�WKH�FRQFHSW�LV�HDVLHU�WR�XQGHUVWDQG�DQG�LQWHUSUHW�ZKHQ�XVLQJ�WKH�
OLQN�ZLWK�WKH�EXVLQHVV�F\FOH�FKURQRORJ\��

6R�ODERXU�PDUNHW�WHQVLRQ�KDV�EHHQ�GHILQHG�DV�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�VXSSO\�RI�
DQG�GHPDQG�IRU�DGGLWLRQDO�ODERXU��%XW�D�EHQFKPDUN�LV�QHHGHG�WR�DVVHVV�WKH�TXDOLW\�
DQG�FUHGLELOLW\�RI�WKH�RXWFRPHV�RI�WKH�SURSRVHG�ODERXU�PDUNHW�WHQVLRQ�JDXJH��+HUH��
ZDJH�GHYHORSPHQW�ZLOO�EH�XVHG��WR�EH�PRUH�VSHFLILF�WKH�\HDU�RQ�\HDU�JURZWK�UDWH�LQ�
FRQWUDFW�ZDJHV���

�

*UDSK� ��� :DJH� GHYHORSPHQW� ����������� UHODWLYH� \HDU� RQ� \HDU� JURZWK� UDWH� RI� QRPLQDO�

FRQWUDFW� ZDJHV�� ZLWK� SHULRGV� RI� KLJK�OLJKW� VKDGLQJ�� DQG� ORZ� �GDUN� VKDGLQJ�� JURZWK� DQG�
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&RQWUDFW�ZDJHV
�

�

7KH�ORJLF�LV�VLPSOH��VRRQHU�RU�ODWHU�GHYHORSPHQWV�LQ�ODERXU�PDUNHW�WHQVLRQ�ZLOO�KDYH�
WR� DSSHDU� LQ�ZDJH� GHYHORSPHQW�� 7LJKW� VXSSO\� RI� ODERXU�� DQG� KLJK� GHPDQG� VKRXOG�
UHVXOW�LQ�KLJKHU�ZDJH�JURZWK��0RUH�HODERUDWH�IRXQGDWLRQV�DUH�JLYHQ�LQ�WKH�DSSHQGL[��
ZKHUH�LW�LV�DOVR�H[SODLQHG�ZK\�QRPLQDO�ZDJHV�DUH�D�VXSHULRU�UHIHUHQFH�KHUH�WKDQ�UHDO�
ZDJHV�� ,Q� WKH� 1HWKHUODQGV�� IRU� ODUJH� SDUWV� RI� WKH� HFRQRP\� FRQWUDFW� ZDJHV� DUH�
GHWHUPLQHG� YLD� FROOHFWLYH� EDUJDLQLQJ�� WKXV� \LHOGLQJ� DQ� H[FHOOHQW� LQGLFDWRU� IRU� WKH�
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RYHUDOO�WUHQG�LQ�ZDJH�GHYHORSPHQW��,Q�JUDSK���WKH�GHYHORSPHQW�LQ�FRQWUDFW�ZDJHV�LQ�
WKH�1HWKHUODQGV�VLQFH������LV�VKRZQ��7KH�IROORZLQJ�DQDO\VLV�ZLOO�VKRZ�KRZ�ZDJH�
GHYHORSPHQW� ZLOO� EH� XVHG� KHUH� WR� DVVHVV� WKH� SHUIRUPDQFH� RI� WKH� ODERXU� PDUNHW�
WHQVLRQ�JDXJH��

7KHUH� LV� D� FOHDU�� DQG� UHPDUNDEO\� VPRRWK�� F\FOLFDO� SDWWHUQ� LQ� WKH� JURZWK� UDWH� RI�
FRQWUDFW�ZDJHV��7KLV�SDWWHUQ�KDV�WZR�PDLQ�IHDWXUHV�ZKLFK�DUH�RI�LQWHUHVW�DQG�ZKLFK�
ZLOO�EHFRPH�PRUH�UHOHYDQW�ODWHU��)LUVWO\��WKHUH�DUH�DOWHUQDWLQJ�SHULRGV��ODVWLQJ�VHYHUDO�
\HDUV��RI�UHODWLYHO\�KLJK�DQG�ORZ�ZDJH�JURZWK��7KHVH�DUH�LQGLFDWHG�E\�WKH�GLIIHUHQWO\�
VKDGHG� DUHDV�� 6HFRQGO\�� ZDJH� GHYHORSPHQW� H[KLELWV� GLVWLQFW� DQG� VKDUS� WXUQLQJ�
SRLQWV��LQGLFDWHG�LQ�WKH�JUDSK�E\�DUURZV��7KHUH�LV�D�PD[LPXP�LQ�������IROORZHG�E\�D�
PLQLPXP�DW�WKH�HQG�RI�������DJDLQ�D�PD[LPXP�LQ������DQG�ILQDOO\�D�PLQLPXP�LQ�
������7KH�H[LVWHQFH�DQG�QDWXUH�RI�WKHVH�WXUQLQJ�SRLQWV�VXJJHVWV�WKDW�DW�WKRVH�SRLQWV�
LQ�WLPH��D�QRQ�WULYLDO�FKDQJH�LQ�ODERXU�PDUNHW�FRQGLWLRQV�RFFXUV��,W�VHHPV�UHDVRQDEOH�
WR�UHTXLUH�WKDW�D�ODERXU�PDUNHW�WHQVLRQ�JDXJH��D�WRRO�IRU�DQDO\VLQJ�GHYHORSPHQWV�LQ�
WKH� ODERXU� PDUNHW�� ZLOO� EH� DEOH� LQ� VRPH� PDQQHU� WR� LGHQWLI\� WKHVH� GHILQLQJ�
FKDUDFWHULVWLFV� RI� WKH� ODERXU� F\FOH�� DQG� JLYH� D� FUHGLEOH� DQDO\VLV� RI� WKH� XQGHUO\LQJ�
SDWWHUQV�UHVSRQVLEOH�IRU�WKH�REVHUYHG�GHYHORSPHQWV��VXFK�DV�WKH�WXUQLQJ�SRLQWV���

�

*UDSK� ��� :DJH� GHYHORSPHQW� �JURZWK� UDWH� RI� FRQWUDFW� ZDJHV�� OHIW� D[LV�� FRPSDUHG� WR� WKH�

'XWFK� EXVLQHVV� F\FOH� DFFRUGLQJ� WR� WKH� 6WDWLVWLFV� 1HWKHUODQGV� EXVLQHVV� F\FOH� WUDFHU�

�VWDQGDUGLVHG��ULJKW�D[LV���
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&RQWUDFW�ZDJHV %XVLQHVV�F\FOH
�

�

$� ILQDO� UHOHYDQW�REVHUYDWLRQ�RQ�ZDJH�GHYHORSPHQW� DULVHV� IURP� LWV�GLVWLQFW� F\FOLFDO�
SDWWHUQ�� ZKLFK� LV� UHPDUNDEO\� OLNH� D� EXVLQHVV� F\FOH� FKURQRORJ\�� ,W� LV� LOOXPLQDWLQJ�
WKHUHIRUH� WR�FRPSDUH�ZDJH�JURZWK�ZLWK� WKH�'XWFK�EXVLQHVV�F\FOH��DV� IRXQG�E\� WKH�
6WDWLVWLFV�1HWKHUODQGV�EXVLQHVV�F\FOH�WUDFHU��*UDSK���VKRZV�FOHDUO\�WKDW�WKH�SDWWHUQ�RI�
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FRQWUDFW�ZDJH� GHYHORSPHQW� LV� UHPDUNDEO\� OLNH� WKH� EXVLQHVV� F\FOH�� EXW�ZLWK� D� ODJ��
:DJH�GHYHORSPHQW�H[KLELWV� WKH�VDPH�SHDNV�DQG� WURXJKV�DV� WKH�EXVLQHVV�F\FOH��EXW�
JHQHUDOO\� RQH� WR� WZR� \HDUV� ODWHU�� 7KLV� VXSSRUWV� EDVLQJ� WKH� DQDO\VLV� RI� WKH� ODERXU�
PDUNHW�RQ�SHULRGLF�FKDQJHV� LQ�HFRQRPLF�DFWLYLW\�DQG�F\FOLFDO�FKDQJHV� LQ�DYDLODEOH�
ODERXU���

7DNLQJ�LQWR�DFFRXQW�WKH�REVHUYHG�SURSHUWLHV�RI�ZDJH�GHYHORSPHQW�DQG�WKH�REMHFWLYHV�
IRU� WKH� ODERXU� PDUNHW� WHQVLRQ� JDXJH� VWDWHG� HDUOLHU�� WKH� IROORZLQJ� JHQHUDO�
UHTXLUHPHQWV�FDQ�EH�IRUPXODWHG�IRU�WKH�WRRO��

�

y�7KH� HYROXWLRQ�RI� ODERXU�PDUNHW� WHQVLRQ� VKRXOG�EH� UHODWLYHO\� VPRRWK� DQG�
F\FOLFDO��DV�LV�WKH�FDVH�IRU�ZDJH�GHYHORSPHQW��

y� 7KH� JDXJH� VKRXOG� EH� DEOH� WR� JLYH� DQ� H[SODQDWLRQ� IRU� WKH� RFFXUUHQFH� RI�
WXUQLQJ� SRLQWV�� LQ� WHUPV� RI� FKDQJLQJ� ODERXU� PDUNHW� FRQGLWLRQV�� $QG�
IROORZLQJ�IURP�WKLV��WKH�JDXJH�VKRXOG�EH�DEOH�WR�LGHQWLI\�WKHVH�WXUQLQJ�SRLQWV�
UHOLDEO\�DQG�WLPHO\��

y�7KH�JDXJH�VKRXOG�DOORZ�DQ�DQDO\VLV�RI�ODERXU�PDUNHW�FRQGLWLRQV�LQ�WHUPV�
RI�GHYHORSPHQWV�LQ�VXSSO\�DQG�GHPDQG�IRU�DGGLWLRQDO�ODERXU��

y� /DERXU� PDUNHW� WHQVLRQ� DV� LGHQWLILHG� E\� WKH� JDXJH� VKRXOG� UHIOHFW�
GHYHORSPHQWV�LQ�FRQWUDFW�ZDJHV��

y�7KH�FODVVLILFDWLRQ�RI�WKH�VWDWH�RI�WKH�ODERXU�PDUNHW�VKRXOG�EH�UREXVW��H�J��
OLWWOH�RU�QR�VKRUW�WHUP�IOXFWXDWLRQV�LQ�WKH�FODVVLILFDWLRQV��DQG�QRW�WRR�VHQVLWLYH�
WR�VPDOO�FKDQJHV�LQ�LQGLYLGXDO�FRPSRQHQW�LQGLFDWRUV��

y��FKDQJHV�LQ��7KH�VWDWH�RI�WKH�ODERXU�PDUNHW�DV�IRXQG�E\�WKH�ODERXU�PDUNHW�
JDXJH� VKRXOG� EH� ORJLFDO� JLYHQ� WKH� VWDWH� RI� WKH� HFRQRP\� DQG� ZDJH�
GHYHORSPHQW�DW�WKDW�WLPH��
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�

��� 6RPH�WKHRUHWLFDO�FRQVLGHUDWLRQV�

,W� LV� XVHIXO� WR� H[DPLQH� LI� DQG� LQ� KRZ� IDU� WKH� DQDO\VLV� SLRQHHUHG� KHUH� PDWFKHV�
WKHRUHWLFDO� GHVFULSWLRQV� RI� ODERXU� PDUNHW� SKHQRPHQD�� DQG� ZKHWKHU� WKH� SDWWHUQV�
REVHUYHG� FDQ� EH� H[SODLQHG� E\� WKHVH� WKHRULHV�� 7KH� ODERXU� PDUNHW� WHQVLRQ� JDXJH�
SURSRVHG�KHUH�LV�QRW�EDVHG�H[SOLFLWO\�RQ�DQ\�WKHRU\�RI�WKH�ODERXU�PDUNHW��H[FHSW�IRU�
WKH�QRWLRQ�WKDW�WKH�ODERXU�PDUNHW�LV�D�PDUNHW��DQG�WKXV�VKRXOG�EH�DQDO\VHG�XVLQJ�ERWK�
WKH�VXSSO\�RI�DQG�GHPDQG� IRU� �DGGLWLRQDO�� ODERXU��7KH� WRRO� LV�PHDQW� WR� IDFLOLWDWH�D�
FRPSUHKHQVLYH� DQDO\VLV� RI� GHYHORSPHQWV� RQ� WKH� ODERXU�PDUNHW��ZKLOVW� LPSRVLQJ� D�
PLQLPXP� RI� SUH�GHWHUPLQHG� VWUXFWXUH� RQ� SRVVLEOH� ODERXU� PDUNHW� GHYHORSPHQWV��
(YHQ�VR��LW�ZRXOG�EH�JRRG�LI�H[LVWLQJ�WKHRULHV�RI�WKH�ODERXU�PDUNHW�FDQ�RIIHU�VRPH�
H[SODQDWLRQ�IRU�LWV�RXWFRPHV��

,Q�QHR�FODVVLFDO�HFRQRPLF�WKHRU\��FHQWUDO�FRQFHSWV�LQ�WKH�EDVLF�DQDO\VLV�RI�WKH�ODERXU�
PDUNHW� DUH� WKH� 3KLOOLSV� FXUYH� DQG� WKH� QRQ�DFFHOHUDWLQJ� LQIODWLRQ� UDWH� RI�
XQHPSOR\PHQW� �1$,58��� 7KH� XQGHUO\LQJ� WKHRU\� RI� WKH�1$,58� VWDWHV� WKDW� ODERXU�
GHPDQG�GHSHQGV�RQ�WKH�H[SHFWHG�GLIIHUHQFH�EHWZHHQ�VDOHV�SULFHV�DQG�WKH�ZDJH�UDWH�
�LQ� HVVHQFH� WKH� SURILW�PDUJLQ��� ZKLOVW� ODERXU� VXSSO\� GHSHQGV� RQ� WKH� H[SHFWHG� UHDO�
ZDJH� >/D\DUG� HW� DOO�@�� ,Q� WKHVH� PRGHOV�� WKHUH� LV� D� GLUHFW� OLQN� EHWZHHQ� �H[SHFWHG��
RXWSXW� DQG� HPSOR\PHQW�� 8QHPSOR\PHQW� ZRUNV� WR� EDODQFH� ODERXU� VXSSO\� DQG�
GHPDQG�� ,Q� RQH� LQWHUSUHWDWLRQ�� XQHPSOR\PHQW� LV� DOZD\V� YROXQWDU\� DQG� WKH� ODERXU�
PDUNHW�DOZD\V�FOHDUV��PHDQLQJ�WKDW� ODERXU�VXSSO\�DQG�GHPDQG�DUH� LQ�EDODQFH��7KH�
3KLOOLSV¶� FXUYH� VWDWHV� WKDW� WKHUH� LV� DQ� LQYHUVH� UHODWLRQVKLS� EHWZHHQ� XQHPSOR\PHQW�
DQG� LQIODWLRQ��7KLV� LV� DFWXDO� D� UHIOHFWLRQ� RI� D�PRUH� FRPSOH[�PHFKDQLVP� LQ�ZKLFK�
FDXVDOLW\� UXQV� IURP� DJJUHJDWH� GHPDQG� YLD� RXWSXW� DQG� XQHPSOR\PHQW� WR� LQIODWLRQ�
>3KHOSV@��,I�DJJUHJDWH�GHPDQG�LV�DERYH�LWV�HTXLOLEULXP�YDOXH��RXWSXW�ZLOO�ULVH�DQG�WKH�
DGGLWLRQDO�GHPDQG�IRU�ODERXU�ZLOO� IRUFH� WKH�XQHPSOR\PHQW�UDWH�XQGHU� WKH�1$,58��
UHVXOWLQJ� LQ� ZDJH� DQG� SULFH� LQFUHDVHV�� 7KHVH� PRGHOV� SRLQW� WR� D� FOHDU� UHODWLRQVKLS�
EHWZHHQ�GHPDQG�RXWSXW�DQG�ODERXU�GHPDQG��ZKLFK�LV�UHOHYDQW�IRU�DQDO\VLQJ�ODERXU�
PDUNHW�WHQVLRQ��%XW�WKHVH�PRGHOV�GR�KDYH�GLIILFXOW\�LQ�JLYLQJ�D�FUHGLEOH�H[SODQDWLRQ�
IRU�WKH�H[LVWHQFH�RI�XQHPSOR\PHQW��DV�ZHOO�LPEDODQFHV�EHWZHHQ�VXSSO\�DQG�GHPDQG�
IRU�ODERXU��7KHUHIRUH��PRUH�GHWDLOHG�PRGHOV�RI�WKH�IXQFWLRQLQJ�RI�WKH�ODERXU�PDUNHW�
KDYH�EHHQ�GHYHORSHG��

$�YHU\�XVHIXO�VWXG\�LQ�WKLV�UHVSHFW�LV�WKDW�RI�%ULGJHQ�DQG�7KRPDV��,W�GHVFULEHV�KRZ�
GLIIHUHQW�PRGHOV�RI�WKH�ODERXU�PDUNHW�FDQ�H[SODLQ�FKDQJLQJ�EDODQFHV�EHWZHHQ�ODERXU�
VXSSO\�DQG�GHPDQG�DQG�ZKDW�DUH�WKHQ�WKH�FRQVHTXHQFHV��7KH\�GR�EDVH�WKHLU�DQDO\VLV�
RI�WKH�ODERXU�PDUNHW�RQ�D�GHILQLWLRQ�RI�ODERXU�PDUNHW�WLJKWQHVV�ZKLFK�LV�LQ�NHHSLQJ�
ZLWK� WKH� WKHRULHV� GHVFULEHG� DERYH�� ,Q� WKHLU� GHILQLWLRQ�� ODERXU�PDUNHW� WLJKWQHVV� FDQ�
RQO\� DULVH� ZKHQ� WKH� ODERXU� PDUNHW� LV� RXW� RI� HTXLOLEULXP�� ZKLFK� DFFRUGLQJ� WR�
FRQYHQWLRQDO�HFRQRPLF�WKHRU\�FDQ�RQO\�KDSSHQ�GXH�WR�WHPSRUDU\�VKRFNV��7KXV�IURP�
WKLV�SRLQW�RI�YLHZ�� WKH� ODERXU�PDUNHW� FDQ�RQO\�EH� WLJKW� �ORRVH��ZKHQ�HLWKHU� ODERXU�
VXSSO\� LV� ORZHU� �KLJKHU�� WKDQ� LWV� HTXLOLEULXP� YDOXH�� RU� ODERXU� GHPDQG� LV� KLJKHU�
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�ORZHU�� WKDQ� LWV� HTXLOLEULXP� YDOXH�� 7KH� DVVXPSWLRQ� WKDW� HTXLOLEULXP� LV� WKH� JURXQG�
VWDWH� RI� WKH� ODERXU�PDUNHW� LV� QRW� XVHG�KHUH� LQ� WKLV� VWXG\��7KH� WRRO� GHYHORSHG�KHUH�
VKRXOG�EH�DEOH�WR�DQDO\VH�DQG�FKDUDFWHUL]H� WKH� ODERXU�PDUNHW�DW�DOO� WLPHV��DOORZLQJ�
IRU� ULFKHU� G\QDPLFV�� 7KLV�PLJKW� OLPLW� WKH� XVHIXOQHVV� RI� WKH� SDSHU� RI� %ULGJHQ� DQG�
7KRPDV�IRU�H[SODLQLQJ�WKH�REVHUYHG�SKHQRPHQD��7KHUH�LV�DJUHHPHQW�WKRXJK�RQ�WKH�
IDFW� WKDW� WKH� ODERXU� VKRXOG� EH� DQDO\VHG� WHUPV� RI� ERWK� ODERXU� GHPDQG� DQG� VXSSO\��
$OVR��WKH\�IRFXV�RQ�ODERXU�PDUNHW�WLJKWQHVV��ZKLFK�LQ�WKLV�VWXG\�RQO\�FKDUDFWHULVHV�
ODERXU� VXSSO\��ZKHUHDV� ODERXU�PDUNHW� WHQVLRQ� LV� XVHG� WR� GHVFULEH� WKH� �LP�EDODQFH�
EHWZHHQ�VXSSO\�DQG�GHPDQG��7KLV�PLJKW�EH�D�OLWWOH�FRQIXVLQJ��2Q�WKH�ZKROH�WKRXJK��
WKH� RYHUYLHZ� JLYHQ� LQ� WKH� VWXG\� RI� %ULGJHQ� DQG� 7KRPDV� RI� SRVVLEOH�PHFKDQLVPV�
ZRUNLQJ� LQ� WKH� ODERXU� PDUNHW� VWLOO� JLYHV� D� ORW� RI� LQVLJKW�� 3URFHHGLQJ� IURP� WKHLU�
VWDUWLQJ� SRLQW�� WKH� VWXG\� H[DPLQHV� LQ� ZKLFK� FLUFXPVWDQFHV� GLIIHUHQW� WKHRULHV� RI�
XQHPSOR\PHQW�DOORZ�IRU�WKH�H[LVWHQFH�RI�WHQVLRQ�LQ�WKH�ODERXU�PDUNHW�DQG�ZKDW�WKHQ�
FRXOG�EH�LWV�FRQVHTXHQFHV��$Q�FRQVHTXHQFH�RI�WKHLU�WKHRUHWLFDO�DSSURDFK�LV�WKDW�WKH�
ODERXU�VKDUH�RI�LQFRPH�DSSHDUV�DV�WKH�UHIHUHQFH�LQGLFDWRU�RI�ODERXU�PDUNHW�WLJKWQHVV��
LQ�VWHDG�RI�ZDJH�JURZWK�DV�XVHG�LQ�WKLV�VWXG\��

6WDQGDUG�FRPSHWLWLYH�PRGHO�� ,Q� WKLV�PRGHO�ILUPV�DQG�ZRUNHUV�DUH�SULFH� WDNHUV� LQ�D�
IXOO\�FRPSHWLWLYH�PDUNHW��DQG�ZDJHV�DQG�XQHPSOR\PHQW�IROORZ�IURP�WKH�HTXLOLEULXP�
RI�ODERXU�VXSSO\�DQG�GHPDQG��7KLV�PHDQV�WKDW�DOO�XQHPSOR\PHQW�LV�YROXQWDU\��DQG�
WKDW� LQ� WKH� DEVHQFH� RI� VKRFNV� KLJKHU� ZDJHV� ZLOO� EH� DFFRPSDQLHG� E\� KLJKHU�
XQHPSOR\PHQW��,Q�HIIHFW��ODERXU�PDUNHW�WLJKWQHVV�GRHV�QRW�H[LVW�LQ�WKLV�PRGHO��XQOHVV�
WHPSRUDU\�DV�WKH�FRQVHTXHQFH�RI�DQ�XQH[SHFWHG�VKRFN��,Q�WKDW�FDVH��ZDJHV�FDQ�ULVH�
DQG� XQHPSOR\PHQW� IDOO� �LQ� FDVH� RI� D� SRVLWLYH� ODERXU� GHPDQG� VKRFN��� EXW� WKLV�ZLOO�
RQO\�EH�IRU�D�VKRUW�WLPH�XQWLO�WKH�QHZ�HTXLOLEULXP�LV�UHDFKHG��DW�ZKLFK�SRLQW�ODERXU�
VXSSO\�DQG�GHPDQG�DUH�DJDLQ�LQ�EDODQFH���

(IILFLHQF\�ZDJHV�PRGHO��&HQWUDO�WR�WKLV�WKHRU\�LV�WKDW�ILUPV�ZLOO�SD\�ZRUNHUV�ZDJHV�
DERYH� ZKDW� ZRXOG� EH� WKH� FRPSHWLWLYH� PDUNHW� UDWH� WR� VWLPXODWH� SURGXFWLYLW\� DQG�
REWDLQ� OR\DOW\�� +HUH� DJDLQ�� ODERXU� PDUNHW� WLJKWQHVV� LV� WHPSRUDU\�� RFFXUULQJ� RQO\�
ZKHQ�FHUWDLQ�VKRFNV�PRYH�WKH�ODERXU�PDUNHW�IURP�WKH�ROG�HTXLOLEULXP�WR�WKH�QHZ��$�
SRVLWLYH� ODERXU� GHPDQG� VKRFN�ZLOO� UHVXOW� LQ� SHUPDQHQWO\� KLJKHU�ZDJHV� DQG� ORZHU�
XQHPSOR\PHQW��

,QVLGHU�SRZHU�PRGHOV�� WKHVH�DUH�EDVHG�RQ�D�PRGHO�E\�/D\DUG�HW� DOO��7KH�PRGHO� LV�
EDVHG� RQ� WZR� DVVXPSWLRQV�� VWLFN\� SULFHV� DQG� VRPH� IRUP� RI� PRQRSRO\� SRZHU� RI�
H[LVWLQJ� VWDII��7KHVH�DUH�SUHIHUUHG�E\� ILUPV� WR�XQHPSOR\HG��SRWHQWLDO�ZRUNHUV�� DQG�
KDYH� WKHUHIRUH�D� IRUP�RI�EDUJDLQLQJ�SRZHU�ZKLFK�HQDEOHV� WKHP� WR�REWDLQ�D�KLJKHU�
UHDO�ZDJH��7KLV�PRGHO�UHVXOWV�LQ�PRUH�FRPSOH[�ODERXU�PDUNHW�G\QDPLFV��GXH�WR�WKH�
LQWHUDFWLRQ�RI�SULFH�VWLFNLQHVV�DQG�ZRUNHUV¶�EDUJDLQLQJ�SRZHU��/RQJ�WHUP�GHYLDWLRQV�
IURP�HTXLOLEULXP�DQG�WKHUHIRUH� ODERXU�PDUNHW� WLJKWQHVV�DUH�QRW�SRVVLEOH��EXW� LQ�WKH�
PHGLXP� WHUP� ZDJH�SULFH� VSLUDOV� DUH� SRVVLEOH� ZKHUH� �WHPSRUDU\�� KLJKHU� ODERXU�
GHPDQG�UHVXOWV�LQ��WHPSRUDU\��KLJKHU�ZDJHV�DQG�UHGXFHG�XQHPSOR\PHQW��

0RGHOV� RI� VNLOOV�PLVPDWFK�� 7KLV� W\SH� RI�PRGHOV� GLIIHUV� IURP� WKH� RWKHUV� GHVFULEHG�
KHUH�LQ�WKDW�LW�DVVXPHV�WKH�ODERXU�IRUFH�WR�EH�KHWHURJHQHRXV��,Q�LWV�PRVW�EDVLF�IRUP��LW�
GLYLGHV� WKH� ODERXU� IRUFH� LQ� VNLOOHG�DQG�XQVNLOOHG�ZRUNHUV��8QHPSOR\PHQW� FKDQJHV�
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DQG� �DJJUHJDWH��ZDJH� FKDQJHV� UHVXOW� IURP� UHODWLYH� FKDQJHV� LQ� ODERXU� GHPDQG�� L�H��
VKLIWV�LQ�WKH�UDWLR�VNLOOHG�XQVNLOOHG�ODERXU��$JJUHJDWH�FKDQJHV�LQ�ODERXU�GHPDQG�DUH�
QRW� D� IDFWRU� KHUH��ZKLFK� LV� D� OLPLWDWLRQ��$� UHODWLYH� LQFUHDVH� LQ� GHPDQG� IRU� VNLOOHG�
ODERXU� ZLOO� UHVXOW� LQ� DQ� DYHUDJH� ZDJH� ULVH� DQG� ULVLQJ� XQHPSOR\PHQW�� DV� VNLOOHG�
ZRUNHUV�DUH�VFDUFHU�DQG�GHPDQG�KLJKHU�ZDJHV�� ,Q�WKH�RSSRVLWH�FDVH��DQ�LQFUHDVH�LQ�
GHPDQG� IRU� XQVNLOOHG� ODERXU� ZLOO� UHVXOW� LQ� D� GHFOLQH� LQ� WKH� DYHUDJH� ZDJH� DQG� D�
GHFUHDVH� LQ� HPSOR\PHQW�� 7KHVH� VRPHZKDW� FRXQWHULQWXLWLYH� RXWFRPHV� LQGLFDWH� WKDW�
WKLV�W\SH�RI�PRGHO�LV�RQO\�DEOH�WR�H[SODLQ�FHUWDLQ�DVSHFWV�RI�ODERXU�PDUNHW�G\QDPLFV��

0DWFKLQJ�IULFWLRQV�PRGHOV��7KHVH�PRGHOV�IRFXV�RQ�WKH�SURFHVV�E\�ZKLFK�ILUPV�ILQG�
ZRUNHUV� DQG�ZRUNHUV� ILQG�RU� ORRVH� MREV�� ,W� DVVXPHV� WKDW�PDWFKHV�EHWZHHQ�ZRUNHUV�
DQG� YDFDQFLHV� DUH� QRW� LQVWDQWDQHRXV�� +HUH�� ODERXU�PDUNHW� WLJKWQHVV� LV� DVVXPHG� WR�
H[LVW�DQG�UHSUHVHQWHG�E\�WKH�YDFDQF\�WR�XQHPSOR\PHQW�UDWLR��7KH�EDUJDLQLQJ�SRZHU�
RI� ZRUNHUV� GHSHQGV� RQ� WKH� HDV\� ZLWK� ZKLFK� YDFDQFLHV� FDQ� EH� ILOOHG�� %XW� ODERXU�
GHPDQG� LV� VWLOO� DVVXPHG� WR� PDWFK� ODERXU� VXSSO\�� WKRXJK� YDFDQFLHV� FDQ� FKDQJH�
TXLFNO\�ZKLOVW�XQHPSOR\PHQW�LV�VOXJJLVK��7KLV�DOORZV�IRU�GHYLDWLRQV�IURP�WKH�VWHDG\�
VWDWH��$OVR��D�KLJKHU�YDFDQFLHV�XQHPSOR\PHQW�UDWLR��VWURQJHU�ODERXU�GHPDQG�WLJKWHU�
ODERXU�PDUNHW��PHDQV�KLJKHU�ZDJHV��

0RVW� RI� WKH� PRGHOV� GHVFULEHG� DERYH� KDYH� GLIILFXOWLHV� ZLWK� WKH� FRQFHSW� RI� ODERXU�
PDUNHW�WHQVLRQ�RU�LPEDODQFHV��7KH�JURXQG�VWDWH�RI�WKH�ODERXU�PDUNHW�LQ�WKHVH�PRGHOV�
LV� HTXLOLEULXP�� ZKHUH� ODERXU� VXSSO\� DQG� GHPDQG� PDWFK� DQG� ZDJHV� DQG�
XQHPSOR\PHQW� DUH� FRQVWDQW�� 'HSDUWXUHV� IURP� HTXLOLEULXP�� WKH� RQO\� VLWXDWLRQV� LQ�
ZKLFK�XQHPSOR\PHQW�DQG�ZDJHV�FDQ�FKDQJH��DUH�DVVXPHG�WR�EH�VKRUW�WHUP�DQG�RQO\�
SRVVLEOH� GXH� WR� WHPSRUDU\� VKRFNV�� 0RVW� PRGHOV� JHQHUDOO\� GR� LQGLFDWH� WKDW� DQ�
LQFUHDVH� LQ� �DJJUHJDWH�� GHPDQG� ZLOO� UHVXOW� LQ� GHPDQG� IRU� DGGLWLRQDO� ODERXU�� $�
SRVLWLYH�ODERXU�GHPDQG�VKRFNV��L�H��DQ�LQFUHDVH�LQ�WKH�GHPDQG�IRU�ODERXU��ZLOO�UHVXOW�
LQ��WHPSRUDU\��KLJKHU�ZDJHV�DQG�ORZHU�XQHPSOR\PHQW��DQG�RI�FRXUVH�WKH�UHYHUVH�IRU�
GHFUHDVHV�LQ�WKH�GHPDQG�IRU�ODERXU��,Q�GLVHTXLOLEULXP��WKH�ZDJH�UDWH�FDQ�FKDQJH��6R�
D� SRVVLEOH� FRQFOXVLRQ� LV� WKDW� LQ� HTXLOLEULXP�� ODERXU� GHPDQG� HTXDOV� ODERXU� VXSSO\�
ZKLFK�E\�GHILQLWLRQ�LV�WKH�HPSOR\HG�ODERXU�IRUFH��EXW�LQ�GLVHTXLOLEULXP��GHPDQG�IRU�
DQG� VXSSO\� RI�DGGLWLRQDO� ODERXU� EHFRPH� UHOHYDQW��7KHQ�PDUJLQDO� GHPDQG� IRU�� DQG�
VXSSO\�RI�ODERXU�GHWHUPLQH�ODERXU�PDUNHW�DQG�ZDJH�UDWH�G\QDPLFV��7KH�SKHQRPHQD�
REVHUYHG� LQ� WKLV� VWXG\� FRXOG� WKHQ� WHQWDWLYHO\� EH� H[SODLQHG� UHVXOWLQJ� IURP� D�
VXFFHVVLRQ� RI� GLVHTXLOLEULD�� 7KH� LQIOXHQFH�RI� FKDQJHV� LQ� DJJUHJDWH� GHPDQG� RQ� WKH�
GHPDQG� IRU� DGGLWLRQDO� ODERXU� GR� VXSSRUW� WKH� GHVLJQ� RI� WKH� ODERXU�PDUNHW� WHQVLRQ�
JDXJH�� DV� GRHV� WKH� DQDO\VLV� WKDW� ODERXU� PDUNHW� WHQVLRQ� LV� UHODWHG� WR� WKH� EDODQFH�
EHWZHHQ� XQHPSOR\PHQW� DQG� YDFDQFLHV�� ,W� LQGLFDWHV� WKDW� VXSSO\� DQG� GHPDQG� IRU�
DGGLWLRQDO�ODERXU�DUH�QHHGHG�IRU�D�IXOO�GHVFULSWLRQ�RI�WKH�ODERXU�PDUNHW��0RVW�PRGHOV�
DOVR�LQGLFDWH�VRPH�OLQN�EHWZHHQ�ODERXU�PDUNHW�WHQVLRQ�DQG�WKH�ZDJH�UDWH��

,Q� WKH�FRQFUHWL]DWLRQ�RI� WKH� ODERXU�PDUNHW� WHQVLRQ�JDXJH�FRQFHSW�� LW�ZDV�FKRVHQ� WR�
HQWHU�WKH�GHPDQG�DQG�VXSSO\�LQGLFDWRUV�LQ�WKH�IRUP�RI�GHYLDWLRQV�IURP�WKHLU�DYHUDJH�
�RU� WUHQG�� GHYHORSPHQW�� 7KLV� FRXOG� EH� LQWHUSUHWHG� DV� UHIOHFWLQJ� GHYLDWLRQV� IURP�
HTXLOLEULXP�� WKRXJK� LW� ZDV� QRW� LQWHQGHG� VR�� ,W� LV� D� IXQGDPHQWDO� FKRLFH� WKRXJK�� ,W�
PHDQV� WKDW� VWUXFWXUDO� FKDQJHV� DUH� LJQRUHG�� DQG� WKDW� WKH� IRFXV� LV� RQ�PHGLXP� WHUP�
GHYHORSPHQWV��0HGLXP�WHUP�W\SLFDOO\�PHDQV�EXVLQHVV�F\FOH�IUHTXHQFLHV��WKRXJK�WKH�
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IXQFWLRQLQJ� RI� WKH� ODERXU� PDUNHW� WLJKWQHVV� JDXJH� LV� LQGHSHQGHQW� RI� ZKHWKHU� WKH�
ODERXU�PDUNHW� WUDFNV� WKH� EXVLQHVV� F\FOH� RU� QRW�� %XW� LQ� WKH� IRUP� FKRVHQ� KHUH�� WKH�
WHQVLRQ� JDXJH� LV� EHVW� VXLWHG� IRU� WUDFNLQJ� SHULRGLF� VWUHQJWKHQLQJ� DQG�ZHDNHQLQJ� RI�
GHPDQG�IRU�DQG�VXSSO\�RI�DGGLWLRQDO�ODERXU��ZKLFK�XVXDOO\�GHSHQGV�RQ�WKH�EXVLQHVV�
F\FOH��7KH�H[LVWHQFH�RI�DQ�HTXLOLEULXP�LV�QRW�DVVXPHG��QRU�LV�WKH�DEVHQFH�RI�WHQVLRQ�
LI�WKH�ODERXU�PDUNHW�LV�LQ�HTXLOLEULXP��
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�

��� 7KH�WUDGLWLRQDO�DSSURDFK�

�

:KHQ� DVVHVVLQJ� ODERXU� PDUNHW� GHYHORSPHQWV�� PRVW� DQDO\VWV� WHQG� WR� IRFXV� RQ� WKH�
FXUUHQW�GHYHORSPHQWV�LQ�RQH�LQGLYLGXDO�LQGLFDWRU��WKLV�EHLQJ�MREV��RU�XQHPSOR\PHQW�
RU�YDFDQFLHV��$V�KDV�EHHQ�DUJXHG�KHUH�� WKLV� DSSURDFK� LV� LQFRPSOHWH� DQG�ZLOO� \LHOG�
LQFRQFOXVLYH� UHVXOWV�� $�PRUH� VRSKLVWLFDWHG� DSSURDFK� XVHG� LV� EDVHG� RQ� FRQVLGHULQJ�
ERWK� WKH� GHYHORSPHQWV� LQ� YDFDQFLHV� DQG� XQHPSOR\PHQW�� 7KLV� FRPHV� VRPH� ZD\�
WRZDUGV� WKH� DSSURDFK� SURSRVHG� KHUH�� ZLWK� YDFDQFLHV� UHSUHVHQWLQJ� WKH� GHPDQG� IRU�
DGGLWLRQDO�ODERXU�DQG�XQHPSOR\PHQW�UHSUHVHQWLQJ�WKH��ODFN�RI��VXSSO\�RI�DGGLWLRQDO�
ODERXU��$�SULPH�DGYDQWDJH�WKRXJK�RI�WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�LV�WKDW�LW�RIIHUV�
D�VWUXFWXUHG�PHWKRG�IRU�SHUIRUPLQJ�WKLV�DQDO\VLV��$�ILUVW�RSWLRQ�WKHUHIRUH�LV�WR�EDVH�
WKH� ODERXU� PDUNHW� WHQVLRQ� JDXJH� RQ� WKHVH� WZR� LQGLFDWRUV�� DQG� WKXV� JLYH� D� PRUH�
IRUPDO� VWUXFWXUH� WR� WKH� PRUH� DGYDQFHG� WUDGLWLRQDO� DSSURDFK�� ,Q� WKLV� VHFWLRQ� WKH�
SHUIRUPDQFH�RI�WKH�UHODWLYHO\�VLPSOH�VHW�XS�XVLQJ�WKHVH�LQGLFDWRUV�IRU�ODERXU�VXSSO\�
DQG� GHPDQG� ZLOO� EH� WHVWHG�� 7KLV� ZLOO� VHW� D� EDVHOLQH� SHUIRUPDQFH� ZLWK� ZKLFK� WKH�
RXWFRPHV� RI� WKH� PRUH� VRSKLVWLFDWHG� LQGLFDWRUV� SURSRVHG� ODWHU� FDQ� EH� FRPSDUHG��
:KLOVW� SUHVHQWLQJ� WKH� UHVXOWV� KHUH�� WKH� RSSRUWXQLW\� ZLOO� DOVR� EH� WDNHQ� WR� IXUWKHU�
H[SODLQ�WKH�ZRUNLQJ�RI�WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH���

*LYHQ�WKHVH�WZR�LQGLFDWRUV��WKHUH�DUH�WZR�RSWLRQV�IRU�WKH�VHW�XS�RI�WKH�V\VWHP��7KH�
ILUVW�LV�HQWHULQJ�ERWK�YDFDQFLHV�DQG�XQHPSOR\PHQW�LQ�OHYHOV��ZKLFK�FRPHV�FORVHVW�WR�
WKH�ZD\�LQ�ZKLFK�WKHVH�VWDWLVWLFV�DUH�WUDGLWLRQDOO\�XVHG��7KH�RWKHU�SRVVLELOLW\�LV�WR�XVH�
JURZWK� UDWHV� �\HDU�RQ�\HDU���ZKLFK� LV�SUREDEO\� WR�EH�SUHIHUUHG�DV�JURZWK� UDWHV�DUH�
EHWWHU�DW�FDSWXULQJ�WKH�G\QDPLFV��DQG�ZLOO�WKHUHIRUH�JLYH�D�PRUH�WUXH�UHIOHFWLRQ�RI�WKH�
VWDWH�RI�WKH�ODERXU�PDUNHW��,Q�ERWK�FDVHV�WKH�YDULDEOHV�ZLOO�EH�HQWHUHG�DV�GHYLDWLRQV�
IURP�WKHLU�PHDQ�YDOXH�RYHU�WKH�SHULRG�FRQVLGHUHG��7KLV�PHDQV�WKDW�WKH�FHQWUH�RI�WKH�
GLDJUDP�ZLOO�QRW� UHSUHVHQW� ]HUR�GHYHORSPHQW��EXW�PHDQ�RU�³QRUPDO´�GHYHORSPHQW��
)RU� H[DPSOH�� D�SRVLWLYH�YDOXH� IRU�YDFDQFLHV� �JURZWK��ZLOO�PHDQ�DQ�DERYH�DYHUDJH�
OHYHO��JURZWK��RI�YDFDQFLHV��7KLV�LV�MXVWLILHG�E\�WKDW�WKH�DLP�LV�QRW�WR�ILQG�DQ�DEVROXWH�
OHYHO� RI� ODERXU� PDUNHW� WHQVLRQ� RU� TXDQWLI\� ODERXU� PDUNHW� FRQGLWLRQV�� ,QVWHDG�� WKH�
V\VWHP�VKRXOG�YLVXDOLVH�WKH�G\QDPLFV�DQG�VKRZ�KRZ�WKH�LQWHUDFWLRQ�EHWZHHQ�VXSSO\�
DQG�GHPDQG�G\QDPLFV�LQIOXHQFHV�ODERXU�PDUNHW�FRQGLWLRQV��7KH�YDULDEOHV�DUH�IXUWKHU�
VWDQGDUGL]HG�E\�GLYLGLQJ� WKHP�E\� WKHLU� UHVSHFWLYH� VWDQGDUG�GHYLDWLRQV��7KLV�PHDQV�
WKDW�DOO�LQGLFDWRUV�DUH�EURXJKW�WR�WKH�VDPH�VFDOH��7KLV�LV�XVHIXO�DV�LW�PDNHV�FRPELQLQJ�
DQG�FRPSDULQJ�GLIIHUHQW�LQGLFDWRUV�HDVLHU��DQG�FDQ�HDVLO\�EH�MXVWLILHG�E\�WKH�IDFW�WKDW�
ZH� DUH� QRW� LQWHUHVWHG� LQ� WKH� UHDOLVDWLRQV� SHU� VH�� EXW� LQ� WKHLU� VWUHQJWK� RU� ZHDNQHVV�
FRPSDUHG�WR�DYHUDJH�FRQGLWLRQV�DQG�FKDQJHV�WKHUHLQ���

�

�

�
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,Q� WKH� GLDJUDP� EHORZ� WKH� ODERXU� PDUNHW� WLJKWQHVV� JDXJH� EDVHG� RQ� WKH� OHYHO� RI�
YDFDQFLHV� DQG� XQHPSOR\PHQW� LV� GHSLFWHG�� ,Q� LW� WKH� HYROXWLRQ� RI� ODERXU� PDUNHW�
WHQVLRQ� EHWZHHQ� ����� DQG� ����� LV� VKRZQ� DFFRUGLQJ� WR� WKHVH� WZR� LQGLFDWRUV��
8QHPSOR\PHQW� LV� HQWHUHG� LQYHUWHG�� DV� ORZ� XQHPSOR\PHQW� PHDQV� WLJKW� VXSSO\� RI�
ODERXU��LQ�WKH�ORJLF�RI�WKLV�GLDJUDP�D�SRVLWLYH�UHDOLVDWLRQ��

�

*UDSK� ��� (YROXWLRQ� RI� ODERXU� PDUNHW� WHQVLRQ� DFFRUGLQJ� WR� ODERXU� PDUNHW� WHQVLRQ� JDXJH�

EDVHG� RQ� YDFDQFLHV� �VWDQGDUGLVHG� OHYHO�� YHUWLFDO� D[LV�� DV� ODERXU� GHPDQG� LQGLFDWRU� DQG�

XQHPSOR\PHQW� �VWDQGDUGLVHG� OHYHO�� LQYHUWHG�� KRUL]RQWDO� D[LV�� DV� ODERXU� VXSSO\� LQGLFDWRU��
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8QHPSOR\PHQW��LQYHUWHG�

9D
FD
QF
LH
V

/DERXU�PDUNHW�WHQVLRQ

����/RRVH

����+LJK�WHQVLRQ����,QFUHDVLQJ�WHQVLRQ

����'HFUHDVLQJ�WHQVLRQ

�

�

1RWH� WKDW� HYHQ� WKRXJK� WKH� D[LV� KDYH� QXPEHUV� RQ� WKHP�� WKLV� GLDJUDP� GRHV� QRW�
TXDQWLI\� ODERXU�PDUNHW� WHQVLRQ�� 7KHVH� QXPEHUV� DUH� SXUHO\� QHHGHG� IRU� ILQGLQJ� WKH�
FRRUGLQDWHV�RI�HDFK�SRLQW�LQ�WKH�GLDJUDP��$SDUW�IURP�WKH�JHQHUDO�FODVVLILFDWLRQ�LQWR�
IRXU�VWDWHV��FRUUHVSRQGLQJ�WR�WKH�IRXU�TXDGUDQWV���LW�LV�HYHQ�GLIILFXOW�WR�DVVLJQ�UHODWLYH�
OHYHOV�RI� WHQVLRQ� WR�GLIIHUHQW�UHDOLVDWLRQV�DW�GLIIHUHQW�SRVLWLRQV� LQ� WKH�GLDJUDP�� ,W� LV�
WHPSWLQJ� WR� VWDWH� WKDW� D� UHDOLVDWLRQ� IXUWKHU� IURP� WKH�FHQWUH�PHDQV�DXWRPDWLFDOO\� DQ�
LQFUHDVH�RU�GHFUHDVH�LQ� WHQVLRQ��%XW� LW� LV�QRW� WKLV�VLPSOH��2I�FRXUVH�� LI�ERWK�VXSSO\�
EHFRPHV� ORRVHU� DQG� GHPDQG� ZHDNHQV� �� ODERXU� PDUNHW� WHQVLRQ� ZLOO� EH� ORZHU�� DQG�
JLYHQ� D� FHUWDLQ� YDOXH� IRU� ODERXU� VXSSO\�� KLJKHU� �ORZHU�� GHPDQG�ZLOO� DOZD\V�PHDQ�
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PRUH��OHVV��WHQVH�FRQGLWLRQV��%XW�LI�VXSSO\�DQG�GHPDQG�FKDQJH�ERWK��EXW�LQ�GLIIHUHQW�
GLUHFWLRQV��LW�LV�KDUG�WR�DVVHVV�ZKDW�WKH�RYHUDOO�HIIHFW�ZLOO�EH��

$W� ILUVW� VLJKW� WKH� UHVXOWV�RI� WKH�DQDO\VLV� LQ�JUDSK���DUH�QRW�YHU\�JRRG��7KRXJK� WKH�
UHDOLVDWLRQV� IROORZ��DV� H[SHFWHG�� D�PRUH�RI� OHVV� FLUFXODU�SDWK� WKURXJK� WKH�GLDJUDP��
PRYHPHQWV� VHHP�HUUDWLF� DQG� WKHUH� DUH� SHULRGV�ZKHUH� GHYHORSPHQWV� JR� DJDLQVW� WKH�
H[SHFWHG� GLUHFWLRQ� �L�H�� ³JRLQJ� EDFNZDUGV´��� 7KLV� RI� FRXUVH� GRHV� QRW� \HW� VD\�
DQ\WKLQJ�DERXW�WKH�DELOLW\�RI�WKLV�LQGLFDWRU�VHW�RI�UHIOHFWLQJ�ODERXU�PDUNHW�FRQGLWLRQV��
7KLV� LV�ZKHUH� WKH�QXPEHUHG�TXDGUDQWV� DQG�ZDJH�GHYHORSPHQW� FRPH� LQWR�SOD\��$V�
VWDWHG�EHIRUH��HDFK�TXDGUDQW�UHSUHVHQWV�D�GLVWLQFW�VWDWH�RI�WKH�ODERXU�PDUNHW��%HORZ�
WKLV�LV�VXPPDUL]HG�DJDLQ��WRJHWKHU�ZLWK�WKH�H[SHFWHG�UHODWLYH�GHYHORSPHQW�LQ�ZDJHV�
LQ�HDFK�VWDWH���

�

7DEOH����4XDGUDQW�RI�WKH�ODERXU�PDUNHW�JDXJH�DQG�FRUUHVSRQGLQJ�ODERXU�PDUNHW�VWDWHV��

4XDGUDQW� GHVFULSWLRQ� H[SHFWHG� ZDJH�

GHYHORSPHQW�

���� /RRVH� /RZ�

���� ,QFUHDVLQJ�WHQVLRQ� SLFNLQJ�XS�

���� +LJK�WHQVLRQ� +LJK�

���� 'HFUHDVLQJ�WHQVLRQ� VXEVLGLQJ�

�

7KLV�FODVVLILFDWLRQ�JLYHV�D�PHWKRG�IRU�FRPSDULQJ�WKH�RXWFRPHV�RI�WKH�ODERXU�PDUNHW�
JDXJH�ZLWK�WKH�UHIHUHQFH��$W�HDFK�SRLQW�LQ�WLPH��KHUH�TXDUWHUV��LW�ZLOO�EH�GHWHUPLQHG�
LQ�ZKLFK�TXDGUDQW��DQG�WKXV�LQ�ZKLFK�VWDWH��WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�FDQ�EH�
IRXQG��7KLV�FKURQRORJ\�FDQ�WKHQ�EH�FRPSDUHG�ZLWK�WKH�FKURQRORJ\�RI�WKH�EHQFKPDUN�
WR� WHVW� ZKHWKHU� WKH� RXWFRPHV� DUH� SODXVLEOH� DQG� H[SODLQ� GHYHORSPHQWV� LQ� WKH�
UHIHUHQFH��,W�LV�QRW�QHFHVVDU\�IRU�WKH�FKURQRORJ\�RI�WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�
WR�PDWFK�WKDW�RI�WKH�UHIHUHQFH�H[DFWO\��EXW�WKHUH�VKRXOG�EH�EURDG�DJUHHPHQW��7KH�WZR�
FKURQRORJLHV�DUH�VKRZQ�LQ�JUDSK����

,I� ZH� DQDO\]H� WKH� FKURQRORJ\� VKRZQ� LQ� WKLV� JUDSK� RI� ODERXU� PDUNHW� FRQGLWLRQV�
DFFRUGLQJ�WR�WKH�GHYHORSPHQW�RI�WKH�OHYHO�RI�YDFDQFLHV�DQG�XQHPSOR\PHQW��TXLFNO\�
SUREOHPV� DQG� LQFRQVLVWHQFLHV� EHFRPH� FOHDU�� 7KHUH� GRHV� QRW� VHHP� WR� EH� D� FOHDU�
UHODWLRQVKLS� ZLWK� ZDJH� GHYHORSPHQW�� )RU� D� VWDUW�� LQ� ����� WKH� ODERXU� PDUNHW� LV�
FODVVLILHG�DV�³GHFUHDVLQJ�WHQVLRQ´�����ZKLOVW�D�ELJ�ULVH�LQ�ZDJHV�LV�RQ�LWV�ZD\��(YHQ�
PRUH��WKH�ODERXU�PDUNHW�LV�FODVVLILHG�DV�³ORRVH´�����IURP�WKH�EHJLQQLQJ�RI�������ORQJ�
EHIRUH�WKH�SHDN�LQ�ZDJH�JURZWK�LQ�������0RUH�VHULRXVO\��DFFRUGLQJ�WR�WKLV�DQDO\VLV��
WKH�ODERXU�PDUNHW�UHPDLQV�LQ�WKH�VDPH�VWDWH�IRU�DOPRVW�VL[�\HDUV��ZKLOVW�LQ�WKDW�SHULRG�
WKHUH� DUH� TXLWH� PDMRU� FKDQJHV� LQ� HFRQRPLF� FRQGLWLRQV� DQG� ZDJH� GHYHORSPHQW��
6XEVHTXHQWO\�� ODERXU� PDUNHW� FRQGLWLRQV� DUH� VDLG� LQ� ����� WR� FKDQJH� LPPHGLDWHO\�
IURP�³ORRVH´�����WR�³KLJK�WHQVLRQ´������*LYHQ�HFRQRPLF�FRQGLWLRQV�DQG�ZDJH�JURZWK��
WKLV�LV�D�FUHGLEOH�FODVVLILFDWLRQ��EXW�D�SHULRG�LQ�WKH�LQWHUPHGLDWH�VWDJH�RI�³LQFUHDVLQJ�
WHQVLRQ´�ZRXOG�KDYH�EHHQ�PRUH�FUHGLEOH��7KHQ�EHWZHHQ������DQG������WKHUH�IROORZV�
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D�SHULRG�RI�HUUDWLF�EHKDYLRXU��ZKLOVW�WKH�SHDN�LQ�ZDJH�JURZWK�LQ������LV� LGHQWLILHG�
WRR�ODWH��,W�DOVR�VHHPV�WKDW�JLYHQ�ZDJH�GHYHORSPHQWV��VLJQDOOLQJ�D�³KLJK�WHQVLRQ´�����
ODERXU�PDUNHW�LQ������LV�VRPHZKDW�SUHPDWXUH��

�

*UDSK� ��� :DJH� GHYHORSPHQW� �JURZWK� UDWH� RI� FRQWUDFW� ZDJHV�� OHIW� D[LV�� FRPSDUHG� WR�

FKDUDFWHUL]DWLRQ�RI�ODERXU�PDUNHW�WHQVLRQ�DFFRUGLQJ�WR�ODERXU�PDUNHW�WHQVLRQ�JDXJH�EDVHG�

RQ�XQHPSOR\PHQW�DQG�YDFDQFLHV��LQ�OHYHOV��VWDWHV�RQ�ULJKW�D[LV���

�

�

2YHUDOO�� LW� FDQ� EH� VDLG� WKDW� XVLQJ� WKH� OHYHOV� RI� XQHPSOR\PHQW� DQG� YDFDQFLHV� WR�
DQDO\VH�WKH�VWDWH�RI� WKH� ODERXU�PDUNHW� OHDGV� WR�LQDFFXUDWH�DQG�VRPHZKDW�FRQIXVLQJ�
UHVXOWV��$�ODERXU�PDUNHW�WHQVLRQ�JDXJH�EDVHG�RQ�JURZWK�UDWHV�LQ�XQHPSOR\PHQW�DQG�
YDFDQFLHV�ORRNV�PRUH�SURPLVLQJ��7KH�HYROXWLRQ�LQ�WKH�GLDJUDP�ORRNV�PRUH�F\FOLFDO��
ZLWK�VRPHZKDW�OHVV�HUUDWLF�EHKDYLRXU��
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&RQWUDFW�ZDJHV /DERXU�PDUNHW�VWDWH��OHYHOV�
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&RQWUDFW�ZDJHV /DERXU�PDUNHW�VWDWH��OHYHOV�

/RRVH

/RRVH+LJK�WHQVLRQ +LJK�WHQVLRQ

'HFUHDVLQJ�WHQVLRQ

'HFUHDVLQJ�WHQVLRQ

,QFUHDVLQJ�WHQVLRQ

'HFUHDVLQJ�WHQVLRQ
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*UDSK� ��� (YROXWLRQ� RI� ODERXU� PDUNHW� WHQVLRQ� DFFRUGLQJ� WR� ODERXU� PDUNHW� WHQVLRQ� JDXJH�

EDVHG�RQ�YDFDQFLHV��VWDQGDUGLVHG�JURZWK�UDWH��YHUWLFDO�D[LV��DV�ODERXU�GHPDQG�LQGLFDWRU�DQG�

XQHPSOR\PHQW� �VWDQGDUGLVHG� JURZWK� UDWH�� LQYHUWHG�� KRUL]RQWDO� D[LV�� DV� ODERXU� VXSSO\�

LQGLFDWRU�����������4���
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8QHPSOR\PHQW��LQYHUWHG�

9D
FD
QF
LH
V

/DERXU�PDUNHW�WHQVLRQ

����/RRVH

����+LJK�WHQVLRQ����,QFUHDVLQJ�WHQVLRQ

����'HFUHDVLQJ�WHQVLRQ

�

�

7KH� FKURQRORJ\� IRU� WKLV� LQGLFDWRU� VHW� DOVR� ORRNV� UDWKHU� GLIIHUHQW�� DV� PLJKW� EH�
H[SHFWHG�JLYHQ�WKH�WUDQVIRUPDWLRQ�XVHG��7KHUH�LV�VWLOO�WKH�SUREOHP�RI�WKH�SUHPDWXUH�
FODVVLILFDWLRQ�RI�WKH�ODERXU�PDUNHW�DV�³ORRVH´�IURP������RQZDUGV��EXW�IURP������WKH�
SLFWXUH� LV� YHU\� GLIIHUHQW�� 7KH� PLQLPXP� LQ� ZDJH� JURZWK� LQ� ����� LV� FRUUHFWO\�
LGHQWLILHG�E\�D�WUDQVLWLRQ�IURP�D�³ORRVH´�����ODERXU�PDUNHW�WR�D�VWDWH�RI�³LQFUHDVLQJ�
WHQVLRQ´� �����2QO\� WKHQ� D� UDSLG� WUDQVLWLRQ� WR� D� ³KLJK� WHQVLRQ´� ���� ODERXU�PDUNHW� LV�
LQGLFDWHG��D�FODVVLILFDWLRQ�ZKLFK�ODVWV�IURP������WR�������(YHQ�WKRXJK�ZDJH�JURZWK�
LV�LQFUHDVLQJ�LQ�WKDW�SHULRG��LW�VHHPV�WRR�VWURQJ�D�FODVVLILFDWLRQ�IRU�WKH�ZKROH�RI�WKDW�
SHULRG��7KH�SHDN�LQ�ZDJH�GHYHORSPHQW� LQ������LV��VRPHZKDW�SUHPDWXUHO\��GHILQHG�
E\�D� WUDQVLWLRQ�WR�D�VWDWH�RI�³GHFUHDVLQJ�WHQVLRQ´������7KH�VXEVHTXHQW� WUDQVLWLRQV� WR�
³ORRVH´� ����� ³LQFUHDVLQJ� WHQVLRQ´� ���� DQG� ³KLJK� WHQVLRQ´� ���� VHHP� WR� EH� UXQQLQJ�
DKHDG�RI�HYHQWV��JLYHQ�WKH�REVHUYHG�ZDJH�JURZWK��HYHQ�WKRXJK�WKHUH�LV�D�ORJLFDO��EXW�
DJDLQ�VRPHZKDW�HDUO\��VLJQDO�IRU�WKH�PLQLPXP�LQ�������

�

�
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*UDSK� ��� :DJH� GHYHORSPHQW� �JURZWK� UDWH� RI� FRQWUDFW� ZDJHV�� OHIW� D[LV�� FRPSDUHG� WR�

FKDUDFWHUL]DWLRQ�RI�ODERXU�PDUNHW�WHQVLRQ�DFFRUGLQJ�WR�ODERXU�PDUNHW�WHQVLRQ�JDXJH�EDVHG�

RQ�XQHPSOR\PHQW�DQG�YDFDQFLHV��LQ�JURZWK�UDWHV��VWDWHV�RQ�ULJKW�D[LV���

�

2YHUDOO�� DQDO\VLQJ� WKH� VWDWH� RI� WKH� ODERXU� PDUNHW� XVLQJ� WKH� JURZWK� UDWHV� LQ�
XQHPSOR\PHQW� DQG� YDFDQFLHV� DV� LQGLFDWRUV� RI� UHVSHFWLYHO\� ODERXU� VXSSO\� DQG�
GHPDQG�OHDGV�WR�PRUH�FUHGLEOH�UHVXOWV�WKDQ�SHUIRUPLQJ�WKH�DQDO\VLV�XVLQJ�WKH�OHYHOV�
RI� WKHVH� LQGLFDWRUV�� 7KHUH� LV� D� EHWWHU� PDWFK� LQ� FKURQRORJ\� EHWZHHQ� ZDJH�
GHYHORSPHQW� DQG� WKH� GHULYHG� ODERXU� PDUNHW� WHQVLRQ�� DQG� ORJLFDO� GHYHORSPHQWV�
H[SODLQLQJ�WKH�RFFXUUHQFH�RI�PD[LPD�DQG�PLQLPD�LQ�ZDJH�GHYHORSPHQW��%XW�RQ�WKH�
ZKROH�� WKH� RXWFRPHV� VWLOO� VHHP� WR� EH� VRPHZKDW� FUXGH�� DQG� UHJXODUO\� WKH� WLPLQJ�
VHHPV�WR�EH�RII�DV�ZHOO��6R�WKLV�FRQVWLWXWHV�DQ�LPSURYHPHQW��EXW�VWLOO�D�WRR�VLPSOLVWLF�
DSSURDFK�� ,W� ZLOO� EH� VKRZQ� LQ� WKH� QH[W� VHFWLRQV� WKDW� XVLQJ� D� PRUH� VRSKLVWLFDWHG�
LQGLFDWRU�RI�WKH�VXSSO\�RI�DGGLWLRQDO�ODERXU��DQG�D�PRUH�EURDGO\�EDVHG�LQGLFDWRU�RI�
WKH� GHPDQG� IRU� DGGLWLRQDO� ODERXU� PDUNHGO\� LPSURYHV� SHUIRUPDQFH�� 7KH� REVHUYHG�
HYROXWLRQ�LQ�WLPH�RI�ODERXU�PDUNHW�WHQVLRQ�LV�PXFK�PRUH�VPRRWKO\�DQG�UHJXODU��DQG�
WKH� PDWFK� EHWZHHQ� HFRQRPLF� FRQGLWLRQV� DQG� REVHUYHG� ODERXU� PDUNHW� WHQVLRQ�
LPSURYHV�PDUNHGO\�DV�ZHOO��
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&RQWUDFW�ZDJHV /DERXU�PDUNHW�VWDWH��JURZWK�UDWHV�

/RRVH

/RRVH+LJK�WHQVLRQ +LJK�WHQVLRQ

'HFUHDVLQJ�WHQVLRQ

'HFUHDVLQJ�WHQVLRQ

,QFUHDVLQJ�WHQVLRQ 'HFUHDVLQJ�WHQVLRQ

/RRVH
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�

��� 3URSRVHG� LQGLFDWRUV� RI� WKH� VXSSO\� RI� DQG� GHPDQG� IRU� DGGLWLRQDO�

ODERXU�

�

7KH� UHVXOWV� LQ� WKH� SUHYLRXV� VHFWLRQ� VKRZ� WKDW� WKH� SULQFLSOH� RI� DQDO\VLQJ� ODERXU�
PDUNHW� GHYHORSPHQWV� LQ� WHUPV� RI� VXSSO\� DQG� GHPDQG� ZRUNV�� DQG� WKDW� WKH� ODERXU�
PDUNHW�WHQVLRQ�JDXJH�LV�D�XVHIXO�WRRO��,W�DOVR�EHFDPH�FOHDU�WKDW�WKH�SUHFLVH�LQGLFDWRUV�
XVHG� DUH� FUXFLDO�� DQG� WKDW� VLPSO\� XVLQJ� XQHPSOR\PHQW� DQG� YDFDQFLHV� LV� WRR�
VLPSOLVWLF�DQG�\LHOGV�LQDFFXUDWH�UHVXOWV��,Q�WKLV�VHFWLRQ��RWKHU�LQGLFDWRUV�RI�WKH�VXSSO\�
RI� DQG� GHPDQG� IRU� DGGLWLRQDO� ODERXU� ZLOO� EH� GHYHORSHG� DQG� WHVWHG�� ,Q� WKH� QH[W�
VHFWLRQ��WKHVH�ZLOO�EH�FRPELQHG�LQ�WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�DQG�WHVWHG���

�

�

���� 6XSSO\�LQGLFDWRUV�

�

$� EDVLF� UHTXLUHPHQW� IRU� WKH� V\VWHP� LV� WKH� DYDLODELOLW\� RI� D� JRRG� LQGLFDWRU� IRU� WKH�
DYDLODEOH�VXSSO\�RI�DGGLWLRQDO�ODERXU��,W�VKRXOG�EH�QRWHG�KHUH�DW�WKH�VWDUW�WKDW�ZKLOH�
WKH�WHUP�³ODERXU�VXSSO\´�ZLOO�EH�XVHG�H[WHQVLYHO\��PRVW�LQGLFDWRUV�ZLOO�EH�RI�³ODERXU�
XVDJH´�� L�H�� KRZ�PDQ\� SHRSOH� DUH� ZRUNLQJ��:KDW� LV� PRVW� UHOHYDQW� IRU� WKH� ODERXU�
PDUNHW�LV�KRZ�PXFK�ODERXU�LV�IUHHO\�DYDLODEOH�DW�DQ\�WLPH��2U�WR�IRUPXODWH�WKLV�WKH�
RWKHU�ZD\�URXQG��ZKLFK�SDUW�RI�WKH�ODERXU�IRUFH�LV�DOUHDG\�HPSOR\HG"�$�KLJK�WHQVLRQ�
ODERXU� PDUNHW� ZLOO� DPRQJ� RWKHU� WKLQJV� EH� FKDUDFWHUL]HG� E\� D� KLJK� SHUFHQWDJH� RI�
HPSOR\PHQW��,Q�D�IHOLFLWRXV�FRLQFLGHQFH��KLJK�ODERXU�XVDJH�PHDQV�ORZ�DYDLODELOLW\�RI�
DGGLWLRQDO�ODERXU��VR�WKHVH�LQGLFDWRUV�FDQ�EH�XVHG�GLUHFWO\��ZKLOH�WUXH�ODERXU�VXSSO\�
LQGLFDWRUV� QHHG� WR� EH� LQYHUWHG� IRU� XVH� LQ� WKH� ODERXU� WLJKWQHVV� JDXJH��2Q� WKH� RWKHU�
KDQG�� D� GLUHFW� PHDVXUH� RI� WKH� DPRXQW� IUHHO\� DYDLODEOH� ODERXU� LV� RI� FRXUVH�
XQHPSOR\PHQW�� ,Q� WKH� SUHYLRXV� VHFWLRQ�� WKH� JURZWK� UDWH� RI� XQHPSOR\PHQW� JDYH�
UHODWLYHO\�JRRG�UHVXOWV�LQ�WKH�DQDO\VLV��EXW�WKLV�LV�D�FRQFHSWXDOO\�LQIHULRU�LQGLFDWRU��$�
GLVDGYDQWDJH�KHUH�RI�XQHPSOR\PHQW�SHU�VH�LV�WKDW�LW�LV�LQ�IDFW�MXVW�D�QXPEHU��LW�ZRXOG�
SUREDEO\� JDLQ� PHDQLQJ� E\� EHLQJ� FRPSDUHG� WR� WKH� WRWDO� ODERXU� IRUFH�� $� UHODWLYH�
JURZWK� UDWH� ZRXOG� EH� HYHQ� OHVV� LQIRUPDWLYH� KHUH�� ,Q� JUDSK� �� GHYHORSPHQW� RI� WKH�
OHYHO�RI�XQHPSOR\PHQW�LV�FRPSDUHG�WR�WKDW�RI��DQG�FRPSDUHG�ZLWK�WKUHH�LQGLFDWRUV�RI�
ODERXU� IRUFH� XWLOL]DWLRQ�� XQHPSOR\PHQW� DV� IUDFWLRQ� RI� WKH� ODERXU� IRUFH�� DQG� WKH�
QXPEHU�RI�MREV�FRPSDUHG�WR�ERWK�WKH�WRWDO�ODERXU�IRUFH�DQG�WR�WKH�WRWDO�ZRUNLQJ�DJH�
SRSXODWLRQ��������\HDUV���

�

�
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*UDSK� ��� 6HYHUDO� SRWHQWLDO� ODERXU� VXSSO\� LQGLFDWRUV�� 8QHPSOR\PHQW� �OHYHO� XQHPSOR\HG�

ODERXU� IRUFH�� VHDVRQDOO\� DGMXVWHG�� LQYHUWHG� DQG� VWDQGDUGLVHG��� UDWLR� RI� QXPEHU� RI� MREV� WR�

WRWDO�ODERXU�IRUFH��VHDVRQDOO\�DGMXVWHG��VWDQGDUGLVHG���UDWLR�RI�QXPEHU�MREV�WR�WRWDO�ZRUNLQJ�

DJH� SRSXODWLRQ� �VHDVRQDOO\� DGMXVWHG�� VWDQGDUGLVHG�� DQG� UDWLR� RI� XQHPSOR\PHQW� WR� WRWDO�

ODERXU�IRUFH��VHDVRQDOO\�DGMXVWHG��LQYHUWHG�DQG�VWDQGDUGLVHG����
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8QHPSOR\PHQW��OHYHO��LQYHUWHG�
5DWLR�XQHPSOR\PHQW�ODERXU�IRUFH��LQYHUWHG�
5DWLR�MREV�ODERXU�IRUFH
5DWLR�MREV�ZRUNLQJ�DJH�SRSXODWLRQ�

�

�

7ZR� WKLQJV� DUH� LPSRUWDQW� KHUH�� WKH� IDFW� WKDW� WKHVH� GLIIHUHQW� PHDVXUHV� RI� ODERXU�
XWLOL]DWLRQ�H[KLELW�D�UHPDUNDEO\�VLPLODU�GHYHORSPHQW��DQG�WKH�SUHVHQFH�RI�D��VWURQJHU�
RU�ZHDNHU��WUHQG�LQ�DOO�LQGLFDWRUV��7KLV�ODVW�IDFW�LV�LQLWLDOO\�WKH�PRVW�LPSRUWDQW��7KH�
SUHVHQFH�RI� D� WUHQG�FDQ�EH�DWWULEXWHG� WR�VWUXFWXUDO�FKDQJHV� LQ� WKH�HFRQRP\�� ODERXU�
PDUNHW�DQG�WKH�SDUWLFLSDWLRQ�UDWH��$V�WKH�DLP�KHUH�LV�WR�DQDO\VH�GHYHORSPHQWV�OLQNHG�
WR�WKH�EXVLQHVV�F\FOH��DQG�QRW�VWUXFWXUDO�FKDQJHV��WKH�WUHQG�VKRXOG�EH�UHPRYHG�IURP�
WKHVH� VHULHV�� 7KLV� VKRXOG� UHVXOW� LQ� D� PRUH� UHOHYDQW� DQG� FOHDU� UHIOHFWLRQ� RI� ODERXU�
VXSSO\�FRQGLWLRQV��5HPRYLQJ�WUHQGV�OLNH�WKLV�WR�IRFXV�RQ�PHGLXP�WHUP�GHYHORSPHQWV�
LV�VWDQGDUG�SUDFWLFH�LQ�EXVLQHVV�F\FOH�DQDO\VLV�DQG�ZHOO�GHYHORSHG�ILOWHULQJ�WRROV�DUH�
DYDLODEOH�� +HUH�� WKH� &KULVWLDQR�)LW]JHUDOG� ILOWHU� KDV� EHHQ� XVHG� WR� LVRODWH�
GHYHORSPHQWV�ZLWK� SHULRGV� EHWZHHQ� WKUHH� DQG� ��� \HDUV�� 7KH� UHVXOWV� DUH� VKRZQ� LQ�
JUDSK����

�

�

�

�
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*UDSK� ��� )LOWHUHG� F\FOHV� RI� SRWHQWLDO� LQGLFDWRUV� RI� DYDLODEOH� VXSSO\� RI� DGGLWLRQDO� ODERXU��

8QHPSOR\PHQW��OHYHO�XQHPSOR\HG�ODERXU�IRUFH��LQYHUWHG���UDWLR�RI�MREV�WR�WRWDO�ODERXU�IRUFH��

UDWLR� RI� MREV� WR� WRWDO� ZRUNLQJ� DJH� SRSXODWLRQ�� DQG� UDWLR� RI� XQHPSOR\PHQW� WR� WRWDO� ODERXU�

IRUFH� �LQYHUWHG��� &\FOHV� H[WUDFWHG� E\� IXOO�VDPSOH� V\PPHWULF� &KULVWLDQR�)LW]JHUDOG� ILOWHU��

SHULRGV��<���<��
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8QHPSOR\PHQW��LQYHUWHG�
5DWLR�XQHPSOR\PHQW�ODERXU�IRUFH��LQYHUWHG�
5DWLR�MREV�ODERXU�IRUFH
5DWLR�MREV�ZRUNLQJ�DJH�SRSXODWLRQ� �

�

7KLV� FRUUHFWLRQ� \LHOGV� YHU\� VDWLVIDFWRU\� UHVXOWV�� 1RW� RQO\� LV� WKH� HYROXWLRQ� RI� WKH�
GLIIHUHQW�VHULHV�PXFK�VPRRWKHU��EXW�LQ�DOO�RI�WKHP�WKHUH�LV�D�FOHDU�DOWHUQDWLRQ�YLVLEOH�
EHWZHHQ� SHULRGV� RI� EHORZ�DQG� DERYH� DYHUDJH� ODERXU� XVDJH�� RU� WLJKWQHVV� RI� ODERXU�
VXSSO\�� :KDW� LV� UHPDUNDEOH� LV� WKH� GHJUHH� RI� FRQFRUGDQFH� EHWZHHQ� WKH� GLIIHUHQW�
LQGLFDWRUV��7KHUH�LV�VRPH�GLIIHUHQFH�LQ�WKH�WLPLQJ�RI�WKH�SHDNV�DQG�WURXJKV��DQG�RQ�
ZKHQ�SHULRGV�RI� DERYH�DQG�EHORZ�DYHUDJH�GHYHORSPHQW�EHJLQ��EXW�QRW�PXFK��7KH�
F\FOLFDO�GHYHORSPHQW�RI�XQHPSOR\PHQW�DQG�WKH�UDWLR�RI�XQHPSOR\PHQW�WR�WKH�ODERXU�
IRUFH�LV�YLUWXDOO\�LGHQWLFDO��6R�HYHQ�WKRXJK�WKH�UDWLR�RI�XQHPSOR\PHQW�WR�WKH�ODERXU�
IRUFH� LV� D� FRQFHSWXDOO\� EHWWHU� LQGLFDWRU� RI� ODERXU� VXSSO\� WLJKWQHVV�� IRU� VLPSOLFLW\¶V�
VDNH� WKH�F\FOLFDO�GHYHORSPHQW�RI�XQHPSOR\PHQW�ZLOO�EH� WDNHQ� WR� WKH�QH[W�VWDJH�RI�
GHYHORSPHQW�DV�SRWHQWLDO�LQGLFDWRU�IRU�WKH�DYDLODEOH�VXSSO\�RI�DGGLWLRQDO�ODERXU��$OVR�
FRQVLGHUHG�ZLOO�EH�WKH�F\FOLFDO�GHYHORSPHQW�RI�WKH�UDWLR�RI�MREV�WR�WKH�ZRUNLQJ�DJH�
SRSXODWLRQ��7KLV� LV� FRQFHSWXDOO\� WKH� EHVW� LQGLFDWRU� RI�ZKDW� SURSRUWLRQ�RI� SRWHQWLDO�
ODERXU� VXSSO\� LV� FXUUHQWO\� HPSOR\HG�� DQG� WKHUHIRUH� QRW� FDSDEOH� RI� VXSSO\LQJ�
DGGLWLRQDO�ODERXU��7KH�QXPEHU�RI�MREV�LV�LQ�IXOO�WLPH�HTXLYDOHQWV��L�H��SDUW�WLPH�MREV�
KDYH� EHHQ� FRQYHUWHG� SUR� UDWD� LQWR� WKH� HTXLYDOHQW� QXPEHU� RI� IXOO�WLPH� MREV�� ,Q� WKH�
QH[W� VWDJH�� LW�ZLOO�EH� WHVWHG�ZKLFK�RI� WKH� WZR� LQGLFDWRUV�RI� WKH�DYDLODEOH�VXSSO\�RI�
DGGLWLRQDO�ODERXU�LV�WR�EH�SUHIHUUHG��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�IRU�WKH�XVH�LQWHQGHG�
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KHUH�� LW� LV� QRW� QHFHVVDU\� WKDW� WKH� ODERXU� VXSSO\� LQGLFDWRU� H[DFWO\� GHILQHV� WKH�
SHUFHQWDJH�RI�WKH�ODERXU�IRUFH�HPSOR\HG��MXVW�DV�ORQJ�DV�LW�LV�D�JRRG�SUR[\�IRU�WKLV��
7KH� HPSKDVLV� LV� RQ� WKH� H[WHQW� RI� WKH� GHYLDWLRQ� IURP�DYHUDJH�� L�H�� LV� WKH� VXSSO\�RI�
DGGLWLRQDO� ODERXU� �XVDJH�� GHYHORSLQJ� EHORZ� RU� DERYH� DYHUDJH�� -XVW� DV� ORQJ� DV� WKH�
ODERXU�VXSSO\� LQGLFDWRU�GHYLDWHV�IURP�DYHUDJH� LQ�URXJKO\� WR� WKH�VDPH�H[WHQW�DV� WKH�
³WUXH´� HPSOR\HG� IUDFWLRQ�RI� WKH� ODERXU� IRUFH�� LW�ZLOO� JLYH� WKH� QHHGHG� LQIRUPDWLRQ��
)LQDOO\�� LW� LV� LQWHUHVWLQJ� KHUH� WR� DQDO\VH� KRZ� WKH� GHYHORSPHQW� RI� WKH� VXSSO\� RI�
DGGLWLRQDO� ODERXU� FRPSDUHV� WR� WKDW� RI� WKH� EHQFKPDUN� IRU� WHQVLRQ� LQ� WKH� ODERXU�
PDUNHW��ZDJH�JURZWK���

�

*UDSK����:DJH�GHYHORSPHQW��JURZWK�UDWH�RI�FRQWUDFW�ZDJHV��FRPSDUHG�WR�ILOWHUHG�F\FOHV�RI�

SRWHQWLDO� LQGLFDWRUV� RI� DGGLWLRQDO� ODERXU� VXSSO\�� 8QHPSOR\PHQW� �OHYHO� XQHPSOR\HG� ODERXU�

IRUFH��LQYHUWHG���UDWLR�RI�MREV�WR�WRWDO�ZRUNLQJ�DJH�SRSXODWLRQ�������\���ERWK�DIWHU�DSSOLFDWLRQ�

RI� &KULVWLDQR�)LW]JHUDOG� IUHTXHQF\� ILOWHU�� 6KDGHG� DUHDV�� SHULRGV� RI� UHODWLYHO\� WLJKW� ODERXU�

VXSSO\�RU�KLJK�ZDJH�JURZWK��
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8QHPSOR\PHQW��LQYHUWHG� 5DWLR�MREV�ZRUNLQJ�DJH�SRSXODWLRQ�

&RQWUDFW�ZDJHV
�

�

:KDW�FDQ�EH�VHHQ�LV�WKDW�SHULRGV�RI�WLJKW�VXSSO\�RI�DGGLWLRQDO�ODERXU��DERYH�DYHUDJH���
WHQG� WR� FRLQFLGH� ZLWK� SHULRGV� RI� UHODWLYHO\� KLJK� ZDJH� JURZWK�� 7KLV� LV� D� YHU\�
VDWLVIDFWRU\�UHVXOW��2Q�WKH�RWKHU�KDQG��WKH�FRQQHFWLRQ�EHWZHHQ�WKH�LPSRUWDQW�WXUQLQJ�
SRLQWV�LQ�ZDJH�JURZWK�DQG�WKH�SHDNV�DQG�WURXJKV�LQ�ODERXU�VXSSO\�LV�PXFK�ORRVHU��,Q�
WKUHH�RI�WKH�IRXU�FDVHV�ODERXU�VXSSO\�WXUQLQJ�SRLQWV�OHDG�WKRVH�RI�ZDJH�GHYHORSPHQW��
DQG�HYHQ�WKHQ�ZLWK�VHULRXVO\�YDU\LQJ� OHDGV��7KLV�VXJJHVWV� WKDW�DW� WKRVH� WLPHV�RWKHU�
IDFWRUV� DUH� DW� ZRUN� DV� ZHOO�� SUREDEO\� LQ� WKH� GHPDQG� IRU� DGGLWLRQDO� ODERXU�� 7KHVH�
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UHVXOWV�LQGLFDWH�WKDW�WKH�PRVW�UHOHYDQW�DVSHFW�RI�ODERXU�VXSSO\�WLJKWQHVV�LV�ZKHWKHU�LW�
LV�DERYH�RU�EHORZ�DYHUDJH��7KLV�ZLOO�VLJQDO�WKH�EHJLQQLQJ�DQG�HQGLQJ�RI�SHULRGV�RI�
UHODWLYHO\� KLJK� ZDJH� JURZWK�� D� ORJLFDO� UHVXOW�� $OVR�� LQ� WKH� ODERXU� PDUNHW� WHQVLRQ�
JDXJH� GLDJUDP�� JRLQJ� IURP� EHORZ� WR� DERYH� DYHUDJH� GHYHORSPHQW� RU� YLFH� YHUVD��
PHDQV�PRYLQJ�IURP�RQH�TXDGUDQW��RU�ODERXU�PDUNHW�VWDWH��WR�WKH�RWKHU��7KHUHIRUH�LW�LV�
WKLV�FURVVLQJ�RI�WKH�KRUL]RQWDO�D[LV�ZKLFK�KDV�VLJQDO�YDOXH��DQG�QRW�WKH�WXUQLQJ�SRLQWV�
LQ�ODERXU�VXSSO\��

�

���� 'HPDQG�LQGLFDWRUV�

�

7KH�QH[W�VWHS�LV�ILQGLQJ�DQ�LQGLFDWRU�RU�VHW�RI�LQGLFDWRUV�UHSUHVHQWLQJ�WKH�GHPDQG�IRU�
DGGLWLRQDO�ODERXU��0RUH�SUHFLVHO\��WKH�DLP�LV�WR�ILQG�LQGLFDWRUV�IRU�WKH�VWUHQJWK�RI�WKH�
GHPDQG� IRU� DGGLWLRQDO� ODERXU�� ,W� ZLOO� VXIILFH� WR� KDYH� DQ� LQGLFDWRU� ZKLFK� VKRZV�
ZKHWKHU�GHPDQG�IRU�DGGLWLRQDO�ODERXU�LV�UHODWLYHO\�VWURQJ�RU�ZHDN��DQG�ZKHWKHU�LW�LV�
LQFUHDVLQJ� RU� GHFUHDVLQJ�� 7KH�PRVW� GLUHFW� LQGLFDWRU� IRU� WKH� GHPDQG� IRU� DGGLWLRQDO�
ODERXU�LV�RI�FRXUVH�YDFDQFLHV��%XW�DV�VKRZQ�HDUOLHU��YDFDQFLHV�DORQH�DUH�DQ�LPSHUIHFW�
LQGLFDWRU� RI� WKH� WRWDO� LQWHQVLW\� RI� ODERXU� GHPDQG�� 7KHUH� DUH� VHYHUDO� SRVVLEOH�
H[SODQDWLRQV�� WKH�RIILFLDO� YDFDQF\� VWDWLVWLFV� SUREDEO\� GR�QRW�PHDVXUH� MRE�RSHQLQJV�
ILOOHG�LQIRUPDOO\��YDFDQFLHV�GHHPHG�WRR�GLIILFXOW�WR�ILOO��GHPDQG�IRU�DGGLWLRQDO�ODERXU�
ILOOHG� E\� RYHUWLPH� RU� HIILFLHQF\�PHDVXUHV�� RU� H[LVWLQJ� QHZ� ODERXU� GHPDQG� QRW� \HW�
IRUPDOLVHG�LQWR�YDFDQFLHV��(VSHFLDOO\�WKH�ODVW�WZR�FDWHJRULHV�DUH�LQWHUHVWLQJ��EHFDXVH�
ZKLOVW� LPSRVVLEOH� WR�PHDVXUH�� DOO� WKHVH� W\SHV� RI� GHPDQG� IRU� DGGLWLRQDO� ODERXU� DUH�
OLQNHG�WR�HFRQRPLF�DFWLYLW\��DQG�VKRXOG�WKXV�EH�UHODWHG�WR�RWKHU�HFRQRPLF�LQGLFDWRUV��
)RU� D� VWDUW� WKHUH� DUH� WKH� VWDIILQJ� H[SHFWDWLRQV� IURP� WKH� GLIIHUHQW� EXVLQHVV� VXUYH\V��
ZKLFK�DUH�SUREDEO\�PRUH�FRPSUHKHQVLYH� LQGLFDWRUV�IRU� WKH�VWUHQJWK�RI�GHPDQG�IRU�
QHZ� ODERXU� WKDQ� UHSRUWHG� YDFDQFLHV�� %XW� RWKHU� LQGLFDWRUV� ZLOO� FRQWDLQ� XVHIXO�
LQIRUPDWLRQ��VXFK�DV�EXVLQHVV�VXUYH\�LQGLFDWRUV�FRQFHUQLQJ�RUGHUV��RU�UHDO�LQGLFDWRUV�
VXFK�DV�*'3�JURZWK��DQG�PRUH�FRQYHQWLRQDO�WKH�GHPDQG�IRU�WHPSRUDU\�ODERXU���

7KHUHIRUH� LW� ZLOO� EH� WHVWHG� KHUH� ZKHWKHU� EURDGO\�EDVHG� VHWV� RI� LQGLFDWRUV� RI� WKH�
GHPDQG�IRU�DGGLWLRQDO�ODERXU�FUHGLEO\�UHIOHFW�WKH�LQWHQVLW\�RI�WKH�QHHG�IRU�DGGLWLRQDO�
ODERXU��$�VHW�EDVHG�SXUHO\�RQ�ODERXU�UHODWHG�LQGLFDWRUV�ZLOO�EH�SUHVHQWHG��DV�ZHOO�DV�
RQH� FRQWDLQLQJ� DOVR�PRUH� JHQHUDO� LQGLFDWRUV� RI� HFRQRPLF� DFWLYLW\�� $OO� FRPSRQHQW�
VWDWLVWLFV� DUH� VWDQGDUGLVHG�� DIWHU� ZKLFK� D� VLPSOH� DYHUDJH� LV� WDNHQ� WR� DUULYH� DW� WKH�
RYHUDOO� LQGLFDWRU�� $JDLQ�� WKLV� ZRUNV� EHFDXVH� WKH� DLP� LV� QRW� DUULYH� DW� VRPH� H[DFW�
TXDQWLILFDWLRQ� RI� ODERXU� GHPDQG�� EXW� D� PHDVXUH� IRU� LWV� UHODWLYH� LQWHQVLW\�� ,I� DOO�
FRPSRQHQW�LQGLFDWRUV�KDYH�UHDOLVDWLRQV�DERYH�DYHUDJH��WKHQ�WKHLU�DYHUDJH�ZLOO�LQ�WXUQ�
UHIOHFW�WKLV�VWURQJ�DJUHHPHQW��$QG�XVLQJ�D�VXIILFLHQWO\�EURDG�LQGLFDWRU�VHW�JXDUDQWHHV�
WKDW� D� GHYLDWLQJ� UHDOLVDWLRQ�RI�RQH� FRPSRQHQW� LQGLFDWRU�ZLOO� QRW� GLVWRUW� WKH� RYHUDOO�
RXWFRPH��%HORZ�WKH�FRPSRVLWLRQ�RI�WKH�WZR�SRVVLEOH�LQGLFDWRU�VHWV�LV�JLYHQ��

�

�
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7DEOH����7ZR�SRWHQWLDO�LQGLFDWRU�VHWV�UHSUHVHQWLQJ�GHPDQG�IRU�DGGLWLRQDO�ODERXU��

/DERXU�GHPDQG�LQGLFDWRUV� ODERXU�GHPDQG�DQG�HFRQRPLF�DFWLYLW\�

9DFDQFLHV��JURZWK�UDWH�� 9DFDQFLHV��JURZWK�UDWH��

7HPSRUDU\�HPSOR\PHQW��JURZWK�UDWH�� 7HPSRUDU\�HPSOR\PHQW��JURZWK�UDWH��

%XVLQHVV� VHUYLFHV� VXUYH\�� VWDIILQJ� OHYHO�

H[SHFWDWLRQV�
%XVLQHVV� VHUYLFHV� VXUYH\�� VWDIILQJ� OHYHO�

H[SHFWDWLRQV�

7HPS� DJHQFLHV� VXUYH\�� VWDIILQJ� OHYHO�

H[SHFWDWLRQV��
7HPS� DJHQFLHV� VXUYH\�� VWDIILQJ� OHYHO�

H[SHFWDWLRQV�

0DQXIDFWXULQJ� VXUYH\�� VWDIILQJ� OHYHO�
H[SHFWDWLRQV�

0DQXIDFWXULQJ� VXUYH\�� VWDIILQJ� OHYHO�
H[SHFWDWLRQV�

� *'3��JURZWK�UDWH��

� %XVLQHVV� VHUYLFHV� VXUYH\�� $VVHVVPHQW� QHZ�

RUGHUV�

� 0DQXIDFWXULQJ� VXUYH\�� $VVHVVPHQW� QHZ�
IRUHLJQ�RUGHUV�

� 0DQXIDFWXULQJ�SURGXFWLRQ��JURZWK�UDWH�

� %DQNUXSWFLHV��JURZWK�UDWH��LQYHUWHG��

�

6XUSULVLQJO\� HQRXJK� WKHUH� LV� OLWWOH� GLIIHUHQFH� LQ� HYROXWLRQ� EHWZHHQ� WKHVH� WZR�
LQGLFDWRU�VHWV��VHH�JUDSK�����

*UDSK� ����3RWHQWLDO� FRPSRVLWH� LQGLFDWRUV� RI� GHPDQG� IRU� DGGLWLRQDO� ODERXU�� 7ZR� SRWHQWLDO�

LQGLFDWRU�VHWV��ERWK�VWDQGDUGLVHG�DYHUDJHV��
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6HOHFWLRQ�ODERXU�GHPDQG�LQGLFDWRUV ODERXU�GHPDQG�LQGLFDWRUV�DQG�HFRQRPLF�DFWLYLW\
�

�

(VSHFLDOO\� UHOHYDQW� LV� WKH� IDFW� WKDW� WKHUH� LV� KDUGO\� DQ\� GLIIHUHQFH� EHWZHHQ� WKH�
PRPHQWV�DW�ZKLFK�WKH�LQGLFDWRU�VHWV�FURVV�WKH�KRUL]RQWDO�D[LV��L�H��WKH�PRPHQWV�ZKHQ�
GHPDQG� JRHV� IURP� EHORZ� DYHUDJH� WR� DERYH� DYHUDJH� DQG� YLFH� YHUVD��$V� H[SODLQHG�
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EHIRUH�� WKHVH� DUH� WKH� FUXFLDO� PRPHQWV� DV� WKLV� PHDQV� D� FKDQJH� RI� TXDGUDQW� LQ� WKH�
ODERXU� PDUNHW� WHQVLRQ� JDXJH�� DQG� WKHUHIRUH� D� VLJQDO� WKDW� WKH� VWDWH� RI� WKH� ODERXU�
PDUNHW�KDV�FKDQJHG��$V�WKHUH�LV�OLWWOH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�VHWV��LW�LV�SUHIHUDEOH�
WR�FRQWLQXH�ZLWK�WKH�VHW�ZKLFK�FRQVLVWV�MXVW�RI�DFWXDO�ODERXU�GHPDQG�LQGLFDWRUV��7KLV�
LV�FRQFHSWXDOO\�HDVLHU�WR�XQGHUVWDQG�DQG�FRPPXQLFDWH��ZKLOVW�DW�WKH�VDPH�WLPH�EHLQJ�
PRUH� SDUVLPRQLRXV��7KH� QH[W� VWDJH� LV� WR� FRPSDUH� WKH� ODERXU� GHPDQG� LQGLFDWRU� WR�
ZDJH�GHYHORSPHQW��VHH�WKH�QH[W�JUDSK��

�

*UDSK�����:DJH�GHYHORSPHQW��JURZWK�UDWH�RI�FRQWUDFW�ZDJHV��FRPSDUHG�WR�GHYHORSPHQW�RI�

GHPDQG� IRU� DGGLWLRQDO� ODERXU� DFFRUGLQJ� WR� FRPSRVLWH� LQGLFDWRU� �DYHUDJH� RI� YDULRXV�

VWDQGDUGLVHG� ODERXU� GHPDQG� LQGLFDWRUV��� 6KDGHG� DUHDV� LQGLFDWH� PRPHQWV� RI� WUDQVLWLRQ�

EHWZHHQ�UHODWLYHO\�KLJK�DQG�ORZ�ODERXU�GHPDQG��DQG�FRUUHVSRQGLQJ�WXUQLQJ�SRLQWV�LQ�ZDJH�

GHYHORSPHQW��
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6HOHFWLRQ�ODERXU�GHPDQG�LQGLFDWRUV &RQWUDFW�ZDJHV

�

�

$Q�LQWHUHVWLQJ��DQG�KLJKO\�UHOHYDQW��SDWWHUQ�EHFRPHV�YLVLEOH��,W�VHHPV�WR�EH�WKH�FDVH�
WKDW�WXUQLQJ�SRLQWV�LQ�ZDJH�GHYHORSPHQW�DUH�OLQNHG�WR�FKDQJHV�LQ�WKH�GHYHORSPHQW�RI�
ODERXU� GHPDQG��0RUH� SUHFLVHO\�� D� SHDN� LQ� ZDJH� JURZWK� LV� SUHFHGHG� E\� D� FKDQJH�
IURP� DERYH� DYHUDJH� LQWHQVLW\� RI� GHPDQG� IRU� DGGLWLRQDO� ODERXU� WR� EHORZ� DYHUDJH��
ZKLOVW� D� PLQLPXP� LQ� ZDJH� JURZWK� LV� SUHFHGHG� E\� D� WUDQVLWLRQ� WR� DERYH� DYHUDJH�
LQWHQVLW\� LQ�GHPDQG�IRU�QHZ�ODERXU��7KHRUHWLFDOO\� WKLV�PDNHV�VHQVH��DQG�DOVR�TXLWH�
LPSRUWDQW� WKLV� PHDQV� WKDW� WXUQLQJ� SRLQWV� LQ� ZDJH� JURZWK� ZLOO� EH� VLJQDOOHG� E\� D�
FKDQJH�LQ�TXDGUDQW�LQ�WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH��,W�DOVR�PHDQV�WKDW�WKH�ODERXU�
GHPDQG�GDWD�ZLOO�EH�D�XVHIXO�DGGLWLRQ�WR�WKH�ODERXU�VXSSO\�LQGLFDWRUV��DV�WKHVH�KDG�
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GLIILFXOW\� LQ� LGHQWLI\LQJ� WXUQLQJ� SRLQWV� LQ� ZDJH� GHYHORSPHQW�� ZKLFK� UHSUHVHQW�
WXUQLQJ�SRLQWV�LQ�ODERXU�PDUNHW�FRQGLWLRQV��7KLV�VXSSRUWV�WKH�YDOLGLW\�RI�WKH�ODERXU�
PDUNHW� WHQVLRQ�JDXJH�FRQFHSW�DQG�RI�GHILQLQJ�IRXU�GLVWLQFW� ODERXU�PDUNHW�VWDWHV�DV�
UHSUHVHQWHG�E\�WKH�TXDGUDQWV�RI�WKH�ODERXU�PDUNHW�WHQVLRQ�GLDJUDP��7KH�QH[W�VWDJH�LV�
WKHQ�WR�FRPELQH�WKH�FRPSXWHG�LQGLFDWRUV�RI�WKH�VXSSO\�RI�DQG�GHPDQG�IRU�DGGLWLRQDO�
ODERXU�WR�DUULYH�DW�WKH�IXOO�ODERXU�PDUNHW�WHQVLRQ�JDXJH��
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�

��� &RQIURQWLQJ�VXSSO\�DQG�GHPDQG��WKH�FRPSOHWH�V\VWHP�

�

$W� WKLV�SRLQW�� WKH�RSWLPLVHG�FRPSRQHQWV� FDQ�EH�EURXJKW� WRJHWKHU�� \LHOGLQJ� WKH� IXOO�
V\VWHP��)LUVW��LW�ZLOO�EH�VKRZQ�KRZ�WKLV�DOORZV�IRU�D�PRUH�FRPSUHKHQVLYH�DQDO\VLV�RI�
ODERXU�PDUNHW� GHYHORSPHQWV� WKDQ� WKH� SDUWLDO� DQDO\VHV� RI� WKH� SUHYLRXV� VHFWLRQ�� %\�
FKDUWLQJ�WKH�GHYHORSPHQW�RI�ZDJHV�QH[W�WR�UHVSHFWLYHO\�WKH�HYROXWLRQ�RI�GHPDQG�IRU�
DQG�VXSSO\�RI�DGGLWLRQDO�ODERXU��LW�EHFDPH�FOHDU�LQ�WKDW�VHFWLRQ�WKDW�ZKHQHYHU�WKHVH�
FKDQJHG� IURP� EHORZ� DYHUDJH� GHYHORSPHQW� WR� DERYH� DYHUDJH�� RU� YLFH� YHUVD�� D�
GLVWLQFWLYH�FKDQJH�KDSSHQHG�LQ�WKH�ODERXU�PDUNHW��%HORZ�DYHUDJH�DYDLODEOH�VXSSO\�RI�
DGGLWLRQDO� ODERXU� �KLJK� HPSOR\PHQW�� ZDV� VKRZQ� WR� FRLQFLGH� ZLWK� SHULRGV� RI�
UHODWLYHO\�KLJK�ZDJH�JURZWK��$�WUDQVLWLRQ�IURP�DERYH�WR�EHORZ�DYHUDJH�GHPDQG�IRU�
DGGLWLRQDO� ODERXU� VLJQDOOHG� WKH� RFFXUUHQFH� RI� D� SHDN� LQ� ZDJH� JURZWK�� ZKLOVW� WKH�
UHYHUVH�GHYHORSPHQW�VLJQDOOHG�D�PLQLPXP�LQ�ZDJH�JURZWK��%XW�QRQH�RI�WKHVH�SDUWLDO�
DQDO\VHV�ZDV� DEOH� WR� IXOO\� H[SODLQ�ZDJH� GHYHORSPHQW�� DQG� WKXV� IXOO\� GHVFULEH� WKH�
VWDWH� RI� WKH� ODERXU� PDUNHW�� %\� FRPELQLQJ� LQGLFDWRUV� IRU� VXSSO\� DQG� GHPDQG� IRU�
DGGLWLRQDO�ODERXU��WKLV�EHFRPHV�SRVVLEOH��,Q�JUDSK����WKH�LQGLFDWRU�IRU�WKH�VXSSO\�RI�
DGGLWLRQDO� ODERXU�EDVHG�RQ� WKH� UDWLR�RI� MREV� WR� WKH�ZRUNLQJ�DJH�SRSXODWLRQ�DQG�WKH�
FRPSRVLWH� LQGLFDWRU� IRU� WKH�GHPDQG� IRU� DGGLWLRQDO� ODERXU�EDVHG�RQ� VHOHFWHG� ODERXU�
GHPDQG�LQGLFDWRUV�DUH�VKRZQ��LQ�FRPELQDWLRQ�ZLWK�ZDJH�JURZWK���

:LWK� VRPH� HIIRUW�� LW� FDQ� EH� VHHQ� WKDW�ZKHQ� FRPELQHG�� ODERXU� GHPDQG� DQG� ODERXU�
VXSSO\�GHYHORSPHQWV�FDQ�DFFRXQW�IRU�D�ODUJH�SDUW�WKH�LPSRUWDQW�GHYHORSPHQWV�LQ�WKH�
ODERXU�PDUNHW�DV�UHSUHVHQWHG�E\�WKH�HYROXWLRQ�RI�ZDJH�JURZWK��:KHQHYHU�RQH�RI�WKH�
LQGLFDWRUV�FURVVHV� WKH�KRUL]RQWDO�D[LV��DQG�WKXV�VZLWFKHV�EHWZHHQ�DERYH�DQG�EHORZ�
DYHUDJH�GHYHORSPHQW��WKH�ODERXU�PDUNHW�JRHV�LQWR�D�GLIIHUHQW�VWDWH��)RU�H[DPSOH��LI�
ERWK� ODERXU�GHPDQG�DQG� VXSSO\�GHYHORS�EHORZ�DYHUDJH�� WKH� ODERXU�PDUNHW�ZLOO�EH�
ORRVH��DV�UHIOHFWHG�LQ�FRUUHVSRQGLQJ�SHULRGV�RI�ORZ�DQG�GHFUHDVLQJ�ZDJH�JURZWK��,I�
GHPDQG� IRU� DGGLWLRQDO� ODERXU� WKHQ� VWDUWV� SLFNLQJ� XS� DJDLQ�� FDXVHG� E\� LQFUHDVLQJ�
HFRQRPLF�DFWLYLW\��LW�FDQ�EH�VHHQ�WKDW�D�PLQLPXP�LQ�WKH�JURZWK�UDWH�RI�ZDJHV�WHQGV�
WR�RFFXU�VKRUWO\�DIWHU�GHPDQG�FURVVHV�LQWR�DERYH�DYHUDJH�GHYHORSPHQW���
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*UDSK�����&RPSRVLWH�LQGLFDWRU�RI�GHPDQG�IRU�DGGLWLRQDO�ODERXU�DQG�VXSSO\�LQGLFDWRU�EDVHG�

RQ�UDWLR�RI�MREV�ODERXU�IRUFH��FRPSDUHG�WR�JURZWK�UDWH�RI�FRQWUDFW�ZDJHV��
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'HPDQG�IRU�DGGLWLRQDO�ODERXU
$YDLODEOH�VXSSO\�RI�DGGLWLRQDO�ODERXU
&RQWUDFW�ZDJHV �

�

,Q� WKH�QH[W��SRVVLEO\� VOLJKWO\� FRQIXVLQJ��JUDSK�� LW� LV� LQGLFDWHG�KRZ� WKH� VWDWH�RI� WKH�
ODERXU�PDUNHW�HYROYHV�DFFRUGLQJ�WR�WKH�LQGLFDWRUV�IRU�WKH�VXSSO\�RI�DQG�GHPDQG�IRU�
DGGLWLRQDO�ODERXU��(DFK�WLPH�RQH�RI�WKH�WZR�FURVVHV�WKH�KRUL]RQWDO�D[LV��D�QHZ�VWDWH�LV�
VLJQDOOHG��ZKLFK�FDQ�EH�LQWHUSUHWHG�DFFRUGLQJ�WR�WKH�ODERXU�PDUNHW�WHQVLRQ�VFKHGXOH�
GHYHORSHG�LQ�VHFWLRQ����
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*UDSK�����&RPSRVLWH�LQGLFDWRU�RI�GHPDQG�IRU�DGGLWLRQDO�ODERXU�EDVHG�RQ�FRPSRVLWH�ODERXU�

GHPDQG�LQGLFDWRU�DQG�LQGLFDWRU�RI�WKH�DYDLODEOH�VXSSO\�RI�DGGLWLRQDO�ODERXU�EDVHG�RQ�UDWLR�

RI� MREV�ZRUNLQJ� DJH� SRSXODWLRQ�� FRPSDUHG� WR� JURZWK� UDWH� RI� FRQWUDFW� ZDJHV�� 6KDGLQJ�

UHSUHVHQWV� GLIIHUHQW� ODERXU� PDUNHW� VWDWHV� DFFRUGLQJ� WR� VXSSO\� DQG� GHPDQG� LQGLFDWRUV��

2UDQJH� HGJH�  � ERWK� VXSSO\� DQG� GHPDQG� EHORZ� DYHUDJH�� UHG�  � GHPDQG� EHORZ� DYHUDJH��

VXSSO\� DERYH�� IDW� \HOORZ� HGJH�  � ERWK� VXSSO\� DQG� GHPDQG� DERYH� DYHUDJH�� OLJKW� JUHHQ�  �

GHPDQG� DERYH� DYHUDJH�� VXSSO\� EHORZ�� 6XSSO\� EHORZ� DYHUDJH� PHDQV� ODERXU� XVDJH� DERYH�

DYHUDJH�� �WLJKW�VXSSO\���
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'HPDQG�IRU�DGGLWLRQDO�ODERXU
$YDLODEOH�VXSSO\�RI�DGGLWLRQDO�ODERXU
&RQWUDFW�ZDJHV �

�

+RZ� WKLV� ZRUNV� FDQ� PRUH� FOHDUO\� EH� VHHQ� LQ� WKH� ODERXU� PDUNHW� WHQVLRQ� JDXJH�
GLDJUDP�� ZKHUH� WKH� GHYHORSPHQW� RI� WKH� DYDLODEOH� VXSSO\� RI� DGGLWLRQDO� ODERXU�
�KRUL]RQWDO� D[LV�� LV� FKDUWHG� DJDLQVW� WKH� GHYHORSPHQW� RI� WKH� GHPDQG� IRU� DGGLWLRQDO�
ODERXU� �YHUWLFDO� D[LV��� $V� GHVFULEHG� LQ� VHFWLRQ� ��� HDFK� TXDUWHU� RI� WKH� GLDJUDP�
UHSUHVHQWV� D� VSHFLILF� VWDWH� RI� WKH� ODERXU�PDUNHW�� ZKLFK� FRUUHVSRQGV� LQ� WXUQ� WR� WKH�
GLIIHUHQW�SKDVHV�YLVLEOH�LQ�JUDSK����DERYH��:KHQ�SORWWLQJ�ODERXU�GHPDQG�DQG�VXSSO\�
LQ�WKLV�GLDJUDP�RYHU�WKH�SHULRG������������D�YHU\�UHJXODU�FLUFXODU�PRWLRQ�EHFRPHV�
YLVLEOH���
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*UDSK�����7KH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�ZLWK�WKH�GHYHORSPHQW�RI�ODERXU�PDUNHW�WHQVLRQ�

EHWZHHQ� ����� DQG� ����� DFFRUGLQJ� WR� ODERXU� VXSSO\� EDVHG� RQ� WKH� UDWLR� MREV�ZRUNLQJ� DJH�

SRSXODWLRQ�DQG�FRPSRVLWH�ODERXU�GHPDQG��
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$YDLODEOH�VXSSO\�RI�DGGLWLRQDO�ODERXU

'
HP
DQ
G�
IR
U�D
GG
LWL
RQ
DO
�

/DERXU�PDUNHW�WHQVLRQ

:HDNHU�WKDQ�DYHUDJH�

6WURQJHU�WKDQ�DYHUDJH�

/RRVHU�WKDQ�DYHUDJH� 7LJKWHU�WKDQ�DYHUDJH�

� �

��

�

�

7KH�GLDJUDP� LQGLFDWHV� WKDW� LQ� WKH� SHULRG� FRQVLGHUHG�� WKH� ODERXU�PDUNHW� XQGHUZHQW�
WZR�FRPSOHWH�F\FOHV�RI�LQFUHDVLQJ�DQG�GHFUHDVLQJ�WHQVLRQ��ZKLFK�FDQ�EH�FRQQHFWHG�
WR� WKH�RFFXUUHQFH�RI�DOPRVW� WZR�FRPSOHWH�EXVLQHVV�F\FOHV� LQ� WKH�VDPH�SHULRG��7KH�
UHJXODULW\�DQG�VPRRWKQHVV�RI�WKLV�HYROXWLRQ�RI�WKH�ODERXU�PDUNHW�LV�TXLWH�UHPDUNDEOH��
JLYHQ� WKH� IDFW� WKDW� DV� PHQWLRQHG� HDUOLHU� WKHUH� LV� QR� D� SULRUL� UHTXLUHPHQW� WKDW� WKH�
ODERXU� PDUNHW� GHYHORSV� DFFRUGLQJ� WR� D� UHJXODU� F\FOH�� 7KH� ODERXU� PDUNHW� WHQVLRQ�
JDXJH� ZRXOG� IXQFWLRQ� MXVW� DV� JRRG� LI� WKH� ODERXU� PDUNHW� GHYHORSHG� PXFK� PRUH�
HUUDWLFDOO\��%XW�LW�LV�WHVWLPRQ\�WR�WKH�XVHIXOQHVV�RI�WKH�FRQFHSW�WKDW�WKLV�GHYHORSPHQW�
LV� PDGH� YLVLEOH� VR� FOHDUO\� E\� FRPELQLQJ� ODERXU� VXSSO\� DQG� GHPDQG� LQGLFDWRUV��
7UDFNLQJ�GHYHORSPHQWV�LQ�D�PRUH�OLPLWHG�WLPH�VSDQ�ZLOO�SUREDEO\�VXSSRUW�WKLV�FDVH��
DV�LW�ZLOO�EH�HDVLHU�WR�LQWHUSUHW��,Q�JUDSK����GHYHORSPHQW�LQ�WKH�\HDUV�����������LV�
LVRODWHG��ZKLFK�VKRZV�D�FRQWLQXLQJ�LQFUHDVLQJ�RI�ODERXU�PDUNHW�WHQVLRQ�IURP�D�VWDWH�
ZKHUH�VXSSO\�LV�VWLOO�ORRVH��WR�D�KLJK�WHQVLRQ�ODERXU�PDUNHW�LQ�WKH�EHJLQQLQJ�RI�������
ZKHUH�ERWK�GHPDQG�IRU�DGGLWLRQDO�ODERXU�LV�VWURQJ�DQG�VXSSO\�LV�WLJKW��

�

�
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*UDSK�����7KH�ODERXU�PDUNHW�JDXJH�ZLWK�WKH�GHYHORSPHQW�RI�ODERXU�PDUNHW�WHQVLRQ�EHWZHHQ�

�����DQG������DFFRUGLQJ�WR�ODERXU�VXSSO\�EDVHG�RQ�WKH�UDWLR�MREV�ZRUNLQJ�DJH�SRSXODWLRQ�

DQG�FRPSRVLWH�ODERXU�GHPDQG��
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$YDLODEOH�VXSSO\�RI�DGGLWLRQDO�ODERXU

'
HP
DQ
G�
IR
U�D
GG
LWL
RQ
DO
�

/DERXU�PDUNHW�WHQVLRQ

:HDNHU�WKDQ�DYHUDJH�

6WURQJHU�WKDQ�DYHUDJH�

/RRVHU�WKDQ�DYHUDJH� 7LJKWHU�WKDQ�DYHUDJH�

����LQFUHDVLQJ�WHQVLRQ ����KLJK�WHQVLRQ��

����GHFUHDVLQJ�WHQVLRQ����ORRVH

�

�

7KH�FUHGLELOLW\�RI�WKLV�SDWWHUQ�FDQ�EH�FRQILUPHG�E\�FRQVLGHULQJ�WKH�GHYHORSPHQW�RI�
ZDJH� JURZWK�� ZKLFK� DOVR� H[KLELWV� D� VPRRWK�� F\FOLFDO� SDWWHUQ�� 7KLV� DQDO\VLV� DOVR�
FRQILUPV�WKDW�WKH�PRGLILHG�LQGLFDWRUV�RI�ODERXU�VXSSO\�DQG�GHPDQG�GHYHORSHG�LQ�WKH�
SUHYLRXV� VHFWLRQ� SHUIRUP� PXFK� EHWWHU� WKDQ� VLPSO\� UHO\LQJ� RQ� XQHPSOR\PHQW� DQG�
YDFDQFLHV�� $V� VKRZQ� LQ� VHFWLRQ� ��� WKHVH� H[KLELWHG� D� PXFK� PRUH� LUUHJXODU�
GHYHORSPHQW��ZKLFK�DOVR�FRQQHFWHG�LPSHUIHFWO\�ZLWK�REVHUYHG�ZDJH�JURZWK��)XUWKHU�
FRQILUPDWLRQ�FDQ�EH�IRXQG�E\�DQDO\]LQJ�WKH�RXWFRPHV�RI�WKH�ODERXU�PDUNHW�WHQVLRQ�
JDXJH��7KLV�LV�GRQH�DV�EHIRUH�E\�FKDUWLQJ�WKH�GHULYHG�ODERXU�PDUNHW�VWDWHV�DJDLQVW�WKH�
GHYHORSPHQW�RI�ZDJH�JURZWK�� ,Q�JUDSK����ODERXU�PDUNHW�VWDWHV�UHVXOWLQJ�IURP� WZR�
YDULDQWV�RI�WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�DUH�VKRZQ�WRJHWKHU�ZLWK�ZDJH�JURZWK��
2QH�YDULDQW�LV�EDVHG�RQ�WKH�UDWLR�RI�MREV�ZRUNLQJ�DJH�SRSXODWLRQ�DV�LQGLFDWRU�IRU�WKH�
DYDLODEOH�VXSSO\�RI�DGGLWLRQDO�ODERXU��WKH�RWKHU�RQ�XQHPSOR\PHQW��%RWK�YDULDQWV�XVH�
WKH� VDPH� FRPSRVLWH� LQGLFDWRU� RI� WKH� GHPDQG� IRU� DGGLWLRQDO� ODERXU�� 7KH� RXWFRPHV�
XVLQJ�WZR�GLIIHUHQW�ODERXU�VXSSO\�LQGLFDWRUV�DUH�FRPSDUHG�WR�WHVW�ZKHWKHU�WKHVH�\LHOG�
GLIIHUHQW�RXWFRPHV�DQG�WR�GHWHUPLQH�ZKLFK�RQH�SHUIRUPV�EHVW��

�

�
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*UDSK� ���� :DJH� GHYHORSPHQW� �JURZWK� UDWH� RI� FRQWUDFW� ZDJHV�� OHIW� D[LV�� FRPSDUHG� WR�

FKDUDFWHUL]DWLRQ� RI� ODERXU� PDUNHW� WHQVLRQ� DFFRUGLQJ� WR� ERWK� ODERXU� PDUNHW� JDXJH� XVLQJ�

XQHPSOR\PHQW�DQG�ODERXU�GHPDQG�LQGLFDWRUV�DQG�UDWLR�RI�MREV�ZRUNLQJ�DJH�SRSXODWLRQ�DQG�

FRPSRVLWH�ODERXU�GHPDQG�LQGLFDWRU��
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-REV�SRSXODWLRQ�YV��ODERXU�GHPDQG�LQGLFDWRUV
8QHPSOR\PHQW�YV��ODERXU�GHPDQG�LQGLFDWRUV
&RQWUDFW�ZDJHV

KLJK��
WHQVLRQ

KLJK��
WHQVLRQ

GHFUHDVLQJ
WHQVLRQ

GHFUHDVLQJ
WHQVLRQ

GHFUHDVLQJ
WHQVLRQ

LQFUHDVLQJ
WHQVLRQ

LQFUHDVLQJ
WHQVLRQ

ORRVH ORRVH

�

�

2YHUDOO��XVLQJ�WKH�LQGLFDWRUV�RI�VXSSO\�DQG�GHPDQG�IRU�DGGLWLRQDO�ODERXU�GHYHORSHG�
KHUH�� LQ� FRPELQDWLRQ�ZLWK� WKH� ODERXU�PDUNHW� WHQVLRQ� JDXJH� FRQFHSW��PHDQV� WKDW� D�
UREXVW�� FUHGLEOH� DQG� LQIRUPDWLYH� FKDUDFWHUL]DWLRQ� RI� WKH� ODERXU� PDUNHW� FDQ� EH�
SHUIRUPHG�� $OO� PDMRU� GHYHORSPHQWV� LQ� WKH� ODERXU� PDUNHW� FDQ� EH� H[SODLQHG� E\�
GHYHORSPHQWV�LQ�VXSSO\�DQG�GHPDQG�IRU�DGGLWLRQDO�ODERXU�DW�WKH�WLPH��VKRZLQJ�KRZ�
WKLV� FRQFHSW� DGGV� LQIRUPDWLRQ�� ,W� VKRXOG� EH� QRWHG� KHUH� DJDLQ� WKDW� WKH� DLP� RI� WKH�
ODERXU�PDUNHW� WHQVLRQ�JDXJH� LV�QRW� WR�SUHGLFW�RU�H[SODLQ�ZDJH�GHYHORSPHQW��:DJH�
JURZWK�IXQFWLRQV�KHUH�DV�DQ�LQGLFDWRU�RI�ODERXU�PDUNHW�WHQVLRQ��DQG�LV�SXUHO\�XVHG�DV�
EHQFKPDUN� WR� WHVW�ZKHWKHU� WKH�RXWFRPHV�RI� WKH� ODERXU�PDUNHW� WHQVLRQ�JDXJH�PDNH�
HFRQRPLF�VHQVH��

5HFDOO�WKDW�VWDWH���LV�D�ORRVHQLQJ�ODERXU�PDUNHW��VWDWH���D�ORRVH�ODERXU�PDUNHW��VWDWH���
LQFUHDVLQJ�WHQVLRQ��DQG�VWDWH���D�WHQVH�ODERXU�PDUNHW��7KH�ODERXU�PDUNHW�LQGLFDWRUV�
XVHG�KHUH� VKRZ� WKDW� D� SHDN� LQ�ZDJH� JURZWK� �WKH�HQG�RI� D� WHQVH� ODERXU�PDUNHW�� LV�
DFFRPSDQLHG� E\� D� WUDQVLWLRQ� IURP� VWDWH� �� WR� ��� D� ORRVHQLQJ� ODERXU� PDUNHW� ZKHUH�
VXSSO\�LV�VWLOO�WLJKW��EXW�GHPDQG�IRU�DGGLWLRQDO�ODERXU�KDV�VWDUWHG�WR�IDOO�RII��0DWFKLQJ�
WKLV� LV� WKH� REVHUYDWLRQ� WKDW� WKH� HQG� RI� D� GHFOLQH� LQ� ZDJH� JURZWK� FDQ� EH� UHOLDEO\�
VLJQDOOHG�E\�D�WUDQVLWLRQ�IURP�VWDWH���WR����D�ODERXU�PDUNHW�ZLWK�LQFUHDVLQJ��WHQVLRQ�
ZKLFK� LQGLFDWHV� WKDW� GHPDQG� IRU� DGGLWLRQDO� ODERXU� KDV� VWUHQJWKHQHG� VLJQLILFDQWO\��



� � ���

HYHQ� WKRXJK� VXSSO\� LV� VWLOO� ORRVH�� $OVR�� KLJK� ZDJH� JURZWK� LV� VLJQDOOHG� E\� ODERXU�
PDUNHW�VWDWH����D�WHQVH�ODERXU�PDUNHW�ZKHUH�VXSSO\�RI�DGGLWLRQDO�ODERXU�KDV�EHFRPH�
WLJKW��ZDJH�JURZWK�LQFUHDVHG�LQ��������ZKLOVW�GHPDQG�UHPDLQV�VWURQJ��$�SHULRG�RI�
UHODWLYHO\�ORZ�ZDJH�JURZWK�VHHPV�WR�VWDUW�ZKHQ�WKH�ODERXU�PDUNHW�HQWHUV�VWDWH����D�
ORRVH� ODERXU� PDUNHW� ZKHUH� DGGLWLRQDO� ODERXU� LV� UHDGLO\� DYDLODEOH� ZKLOH� GHPDQG�
UHPDLQV� ZHDN�� 7KH� REVHUYHG� HYROXWLRQ� RI� ODERXU� PDUNHW� VWDWHV� PDNHV� HFRQRPLF�
VHQVH�� DQG� FDQ� EH� GLUHFWO\� FRQQHFWHG� WR� EXVLQHVV� F\FOH� GHYHORSPHQWV� LQ� WKH�
1HWKHUODQGV��7KLV�DQDO\VLV�DOVR�RIIHUV�D�VROXWLRQ�WR�RQH�EXVLQHVV�F\FOH�SX]]OH��ZK\�
GR� ZDJHV� NHHS� ULVLQJ� DIWHU� WKH� EXVLQHVV� F\FOH� KDV� SHDNHG"� 7KLV� KDSSHQHG� IRU�
H[DPSOH� DIWHU� WKH� EXVLQHVV� F\FOH� SHDN� LQ� ������ZKHQ� WKH� KLJKHVW�ZDJH� ULVHV�ZHUH�
UHJLVWHUHG� LQ� ������ DQG� WKH� VDPH�KDSSHQHG� DIWHU� WKH� EXVLQHVV� F\FOH� SHDN� LQ� ������
7KH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�IUDPHZRUN�RIIHUV�DQ�LPPHGLDWH�VROXWLRQ��LQ�WKRVH�
FLUFXPVWDQFHV� ODERXU�VXSSO\� UHPDLQHG� WLJKW� IRU� VRPH� WLPH�DIWHU� WKH�EXVLQHVV�F\FOH�
SHDN�� HYHQ� WKRXJK� HFRQRPLF� DFWLYLW\� ZDV� GLPLQLVKLQJ�� DV� UHIOHFWHG� LQ� GHFOLQLQJ�
ODERXU�GHPDQG��UHVXOWLQJ�LQ�FRQWLQXLQJ�UHODWLYHO\�KLJK�ZDJH�ULVHV��

$V� IDU� DV� WKH� SHUIRUPDQFH� RI� WKH� WZR� GLIIHUHQW� YDULDQWV� RI� WKH� LQGLFDWRU� RI� WKH�
DYDLODEOH�VXSSO\�RI�DGGLWLRQDO�ODERXU�LV�FRQFHUQHG�� WKH�GLDJUDP�VKRZV�WKDW� WKHUH� LV�
OLWWOH� GLIIHUHQFH� EHWZHHQ� WKH� WZR�� 2YHU� WKH� ZKROH� SHULRG� FRQVLGHUHG� WKH\� JLYH�
GLIIHUHQW� VLJQDOV� LQ� RQO\� WZR�TXDUWHUV��7KH� V\VWHP�XVLQJ� WKH� UDWLR� RI� MREV�ZRUNLQJ�
DJH�SRSXODWLRQ�DV�ODERXU�VXSSO\�LQGLFDWRU�LV�WR�EH�SUHIHUUHG�VRPHZKDW��DV�LWV�VLJQDOV�
ILW�VOLJKWO\�EHWWHU��%XW�LV�DOVR�WKH�WKHRUHWLFDOO\�PRUH�UHOHYDQW�FRQFHSW��DV�LW�LQGLFDWHV�
ZKLFK�SDUW�RI�WKH�ODERXU�IRUFH�LV�DOUHDG\�HPSOR\HG��DQG�ZKLFK�LV�VWLOO�DYDLODEOH��

)URP�WKH�SUHYLRXV�LW�PLJKW�VHHP�WKDW�WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�LV�D�WRRO�IRU�
DQDO\VLQJ� DQG� SUHGLFWLQJ� ZDJH� JURZWK�� 7KLV� LV� FHUWDLQO\� QRW� WKH� FDVH�� LW� LV� QRW� D�
PRGHO�H[SODLQLQJ�ZDJH�JURZWK��DQG�WKH�JDXJH�LV�FRPSXWHG�DQG�IXQFWLRQV�FRPSOHWHO\�
LQGHSHQGHQW� IURP� WKDW� VWDWLVWLF��:DJH� JURZWK� LV� XVHG� SXUHO\� DV� D� EHQFKPDUN� IRU�
WHVWLQJ�WKH�FUHGLELOLW\�RI�WKH�RXWFRPHV�RI�WKH�WHQVLRQ�JDXJH��DV�LW�LV�D�JRRG�SUR[\�RI�
ODERXU� PDUNHW� WHQVLRQ�� 7R� VKRZ� WKH� LQGHSHQGHQFH� RI� WKH� ODERXU� PDUNHW� WHQVLRQ�
JDXJH� IURP�ZDJH�JURZWK�GDWD��DQG�DV�D� IXUWKHU�FRQILUPDWLRQ�RI� WKH�YDOLGLW\�RI� WKH�
RXWFRPHV�� WKHVH� ZLOO� EH� FRPSDUHG� WR� RWKHU�� LQGHSHQGHQW� VWDWLVWLFV�� 7KH� EXVLQHVV�
VXUYH\V�FRQGXFWHG�E\�6WDWLVWLFV�1HWKHUODQGV� LQ� WKH�PDQXIDFWXULQJ� LQGXVWU\�DQG� WKH�
FRPPHUFLDO� VHUYLFHV� FRQWDLQ� D� VHW� RI� TXHVWLRQV� ZKLFK� FDQ� VHUYH� DV� D� VHFRQG�
LQGHSHQGHQW� EHQFKPDUN�� &RPSDQLHV� DUH� DVNHG� WR� LQGLFDWH� ZKHWKHU� WKHUH� DUH�
LPSHGLPHQWV�WR�SURGXFWLRQ��DQG�LI�VR�FKRRVH�WKH�FDXVH�IURP�D�OLVW�RI�RSWLRQV��7ZR�RI�
WKHVH�RSWLRQV�DUH�YHU\�UHOHYDQW�IRU�WHVWLQJ�WKH�ODERXU�PDUNHW�FKDUDFWHUL]DWLRQV�RI�WKH�
ODERXU�PDUNHW�WHQVLRQ�JDXJH��ILUVWO\�SURGXFWLRQ�LPSHGLPHQWV�FDXVHG�E\�VKRUWDJH�RI�
ODERXU��DQG�VHFRQGO\�SURGXFWLRQ�LPSHGLPHQWV�FDXVHG�E\�LQVXIILFLHQW�GHPDQG��)URP�
WKH�VXUYH\��WKH�SHUFHQWDJH�RI�ILUPV�VXIIHULQJ�IURP�D�VSHFLILF�SURGXFWLRQ�LPSHGLPHQW�
LV�FDOFXODWHG��,Q�D�VLWXDWLRQ�RI�KLJK�WHQVLRQ�LQ�WKH�ODERXU�PDUNHW��D�KLJK�SHUFHQWDJH�RI�
ILUPV� ZLOO� UHSRUW� WKDW� SURGXFWLRQ� LV� KLQGHUHG� E\� VKRUWDJH� RI� ODERXU�� 2Q� WKH� RWKHU�
KDQG��ZKHQ�D�KLJK�SHUFHQWDJH�RI�ILUPV�UHSRUWV�LQVXIILFLHQW�GHPDQG�IRU�LWV�SURGXFWV��
WKLV�ZLOO�SUREDEO\�FRUUHVSRQG�ZLWK�D�SHULRG�RI�DGYHUVH�HFRQRPLF�FRQGLWLRQV��ZKLFK�
DUH� JHQHUDOO\� DVVRFLDWHG� ZLWK� D� �UHODWLYHO\�� ORRVH� ODERXU� PDUNHW�� 7KHUHIRUH�� LQ�
SHULRGV�ZKHQ�WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�LQGLFDWHV�WKHVH�ODERXU�PDUNHW�VWDWHV��D�
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KLJK�SHUFHQWDJH�RI�ILUPV�VKRXOG�UHSRUW�WKH�PDWFKLQJ�SURGXFWLRQ�LPSHGLPHQWV��7KLV�LV�
DFWXDOO\�WKH�FDVH��,Q�JUDSKV���D�DQG���D��LW�LV�VKRZQ�WKDW�LQ�SHULRGV�RI�KLJK�WHQVLRQ�
LQ� WKH� ODERXU� PDUNHW�� D� VKDUS� LQFUHDVH� LV� IRXQG� LQ� WKH� QXPEHU� RI� ILUPV� UHSRUWLQJ�
VWDIILQJ� VKRUWDJHV�� &RQYHUVHO\�� JUDSKV� ��D� DQG� ��E� VKRZ� WKDW� ZKHQ� WKH� ODERXU�
PDUNHW�LV�ORRVH��DQ�LQFUHDVHG�SHUFHQWDJH�RI�ILUPV��ERWK�LQ�WKH�PDQXIDFWXULQJ�LQGXVWU\�
DQG�LQ�FRPPHUFLDO�VHUYLFHV��UHSRUWV�WR�EH�VXIIHULQJ�IURP�LQVXIILFLHQW�GHPDQG���

�

*UDSK���D��SURGXFWLRQ�LPSHGLPHQWV�� � *UDSK� ��E�� SURGXFWLRQ� LPSHGLPHQWV�

VWDIILQJ�VKRUWDJH��PDQXIDFWXULQJ� � � VWDIILQJ� VKRUWDJH�� :RRG� SURFHVVLQJ��

LQGXVWU\��5HG�VKDGHG�DUHD� �SHULRG�RI� � PDQXIDFWXULQJ� RI� PHWDO�� DQG� HOHFWULFDO�

KLJK�WHQVLRQ�ODERXU�PDUNHW� � � SURGXFWV�� DQG� IRRG� SURFHVVLQJ�� 5HG�

� � � � � � VKDGHG� DUHD�  � SHULRG� RI� KLJK�WHQVLRQ�

� � � � � � ODERXU�PDUNHW� �

�

�

*UDSK���D��SURGXFWLRQ�LPSHGLPHQWV�� � *UDSK� ��E�� SURGXFWLRQ� LPSHGLPHQWV�

VWDIILQJ�VKRUWDJH��&RPPHUFLDO� � � VWDIILQJ�VKRUWDJH��,7�VHUYLFHV�DQG�� ����

VHUYLFHV�DQG��,7��DQG�RWKHU�EXVLQHVV� � $GYHUWLVLQJ�� 5HG� VKDGHG� DUHD�  ��

VHUYLFHV��5HG�VKDGHG�DUHD� �SHULRG�RI� � SHULRG��RI�KLJK�±�WHQVLRQ�ODERXU�PDUNHW��

RI�KLJK�WHQVLRQ�ODERXU�PDUNHW� � � �
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�

*UDSK���D��SURGXFWLRQ�LPSHGLPHQWV�� � *UDSK� ��E�� SURGXFWLRQ� LPSHGLPHQWV�

LQVXIILFLHQW�GHPDQG��PDQXIDFWXULQJ� � LQVXIILFLHQW� GHPDQG�� &RPPHUFLDO��

LQGXVWU\��*UHHQ�VKDGHG�DUHD� �SHULRG�RI� � VHUYLFHV� DQG� ,7�� DQG� RWKHU� EXVLQHVV�

ORRVH��ODERXU�PDUNHW� � � � VHUYLFHV�� *UHHQ� VKDGHG� DUHD�  � SHULRG�

� � � � � � RI�ORRVH�ODERXU�PDUNHW�

�

�

7KHVH� UHVXOWV� DJDLQ� FRQILUP� WKH� FUHGLELOLW\� RI� WKH� ODERXU� PDUNHW� FKDUDFWHULVDWLRQV�
SURGXFHG� E\� WKH� ODERXU�PDUNHW� WHQVLRQ� JDXJH�� %XW� WKHUH� LV� PRUH�� 7KHVH� EXVLQHVV�
VXUYH\� GDWD� RIIHU� D� SRVVLELOLW\� WR� GHHSHQ� WKH� LQIRUPDWLRQ� RIIHUHG� E\� WKH� ODERXU�
PDUNHW�WHQVLRQ�JDXJH�DQG�HQKDQFH�LWV�XVHIXOQHVV��7KH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�
RQO\�JLYHV�D�PDFUR�FKDUDFWHULVDWLRQ�RI�WKH�ODERXU�PDUNHW��%XVLQHVV�VXUYH\�LQGLFDWRUV�
KRZHYHU�DUH�DYDLODEOH�VHYHUDO�OHYHOV�RI�DJJUHJDWLRQ��,W�LV�WKHUHIRUH�QRW�RQO\�SRVVLEOH�
WR� VHH� ZKHWKHU� VHUYLFHV� DUH� VXIIHULQJ� PRUH� IURP� VKRUWDJHV� RI� ODERXU� WKDQ�
PDQXIDFWXULQJ��DV�LQ�JUDSKV���D�DQG���D��EXW�DOVR�ZKLFK�EUDQFKHV�RI�PDQXIDFWXULQJ�
DQG� VHUYLFHV� DUH� H[SHULHQFLQJ� WKH�ZRUVW� SUREOHPV��)RU� H[DPSOH�� JUDSK���E� VKRZV�
WKDW� WKH� ZRRG� SURFHVVLQJ� LQGXVWU\� DQG� PDQXIDFWXULQJ� RI� PHWDO� DQG� HOHFWULFDO�
SURGXFWV�UHSHDWHGO\�H[SHULHQFH�SUREOHPV�LQ�D�KLJK�WHQVLRQ�ODERXU�PDUNHW��ZKLOVW�WKH�
IRRG�SURFHVVLQJ�LQGXVWU\�VHHPV�WR�KDYH�OHVV�VWDIILQJ�SUREOHPV��$�VLPLODU�GLIIHUHQFH�
DULVHV�ZKHQ�FRPSDULQJ�WKH�SUREOHPV�RI�,7�VHUYLFHV�DQG�WKH�DGYHUWLVLQJ�LQGXVWU\�LQ�D�
SHULRG�RI�KLJK�WHQVLRQ�LQ�WKH�ODERXU�PDUNHW��VHH�JUDSK���E��
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�

��� &RQFOXVLRQV�

�

*LYHQ� LWV� LPSRUWDQFH� WR� WKH� HFRQRP\�DQG�SHRSOH¶V� OLYHV�� D� FRUUHFW� DQDO\VLV� RI� WKH�
VLWXDWLRQ�RQ�WKH�ODERXU�PDUNHW�LV�FUXFLDO��+HUH��D�WRRO�LV�SUHVHQWHG�ZKLFK�DOORZV�IRU�D�
UREXVW�FKDUDFWHUL]DWLRQ�RI� WKH�VWDWH�RI� WKH� ODERXU�PDUNHW�DQG�DOVR� IRU�D�PHDQLQJIXO�
DQDO\VLV� RI� WKH� XQGHUO\LQJ� GHYHORSPHQWV�� 7KH� IRFXV� LV� RQ� PHGLXP�WHUP�
GHYHORSPHQWV�� L�H�� IURP�D�EXVLQHVV� F\FOH�SRLQW�RI�YLHZ��7KLV�PHDQV� WKDW� VWUXFWXUDO�
FKDQJHV� DQG� ORQJ�WHUP� WUHQGV� KDYH� EHHQ� LQWHQWLRQDOO\� DEVWUDFWHG� IURP�� 6HSDUDWLQJ�
WKH�DQDO\VLV�RI�ODERXU�PDUNHW�GHYHORSPHQWV�LQ�PHGLXP�WHUP�DQG�ORQJ�WHUP�DQDO\VLV�
DOORZV� IRU� D�PRUH� SUHFLVH� FKDUDFWHUL]DWLRQ� RI� WKH� FXUUHQW� VLWXDWLRQ� DW� DQ\� SRLQW� LQ�
WLPH��

7KH�DSSURDFK�SUHVHQWHG� LQ� WKLV�SDSHU� LV�EDVHG�RQ� WKH� LQVLJKW� WKDW�DQDO\VLQJ� ODERXU�
PDUNHW�GHYHORSPHQWV�VKRXOG�EH�GRQH�E\�WKH�FRPELQHG�DQDO\VLV�RI�GHYHORSPHQWV�LQ�
VXSSO\� RI� DQG� GHPDQG� IRU� DGGLWLRQDO� ODERXU�� 7KH� ODERXU� PDUNHW� LV�� RI� FRXUVH�� D�
PDUNHW�� EXW� VKRUW�WHUP� DQDO\VLV� WHQGV� WR� IRFXV� RQ� GHYHORSPHQWV� LQ� LQGLYLGXDO�
LQGLFDWRUV�� VD\� XQHPSOR\PHQW� RU� WKH� QXPEHU� RI� QHZ� MREV��%\� FUHDWLQJ� D� FRKHUHQW�
LQGLFDWRU�VHW�ZKLFK�UHSUHVHQWV� ODERXU�PDUNHW�GHYHORSPHQWV�PRUH�FRPSUHKHQVLYHO\��
WKLV� UHVHDUFK�KDV� VKRZQ� KRZ� DQDO\]LQJ� VWDWLVWLFDO� LQGLFDWRUV� LQ� D� FRKHUHQW�PDQQHU�
FDQ�\LHOG�LQIRUPDWLRQ�ZKLFK�LQGLYLGXDO�LQGLFDWRUV�GR�QRW�SRVVHVV���

7KH� IRFXV�RI� WKH� WRRO�GHYHORSHG�KHUH� LV�RQ� LGHQWLI\LQJ�DQG� WUDFNLQJ� ODERXU�PDUNHW�
WHQVLRQ�DV�D�ZD\�IRU�FKDUDFWHUL]LQJ�WKH�VWDWH�RI�WKH�ODERXU�PDUNHW��+HQFH�LWV�QDPH��
WKH� ODERXU�PDUNHW� WHQVLRQ�JDXJH�� ,W� LV� VKRZQ�KHUH� WKDW� ODERXU�PDUNHW� WHQVLRQ� LV�DQ�
LQIRUPDWLYH� DSSURDFK� WR� FKDUDFWHUL]LQJ� ODERXU� PDUNHW� GHYHORSPHQWV�� DQG� WKDW� LW�
UHTXLUHV� VLPXOWDQHRXV� WUDFNLQJ� RI� WKH� GHYHORSPHQW� RI� VXSSO\� DQG� GHPDQG� IRU�
DGGLWLRQDO� ODERXU�� 5HO\LQJ� RQ� VLQJOH� LQGLFDWRUV� ZLOO� QRW� GR�� DV� WKLV� IRU� H[DPSOH�
FDQQRW�H[SODLQ�ZK\�ZDJH�JURZWK�UHPDLQV�KLJK�ZKLOVW�HFRQRPLF�DFWLYLW\�LV�GHFOLQLQJ��
RU�ZK\�WKH�ODERXU�PDUNHW�UHPDLQV�ORRVH�ZKLOVW�WKH�OHYHO�RI�YDFDQFLHV�LV�LQFUHDVLQJ��
%\�FRQIURQWLQJ�WKH�GHYHORSPHQW�RI�ODERXU�GHPDQG�ZLWK�WKDW�RI�ODERXU�VXSSO\��QHZ�
VWDWLVWLFDO�LQIRUPDWLRQ�LV�FUHDWHG��ZKLFK�LV�VKRZQ�WR�UHIOHFW�ODERXU�PDUNHW�WHQVLRQ���

7KH�WRRO�GHYHORSHG�KHUH��WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH��SORWV�WKH�GHYHORSPHQW�LQ�
GHPDQG� IRU� DGGLWLRQDO� ODERXU� DJDLQVW� WKDW� RI� WKH� DYDLODEOH� VXSSO\� RI� DGGLWLRQDO�
ODERXU��7KXV�WKH�GHYHORSPHQW�RI�WHQVLRQ�LQ�WKH�ODERXU�PDUNHW�EHFRPHV�YLVLEOH��%RWK�
WKH�LQGLFDWRUV�RI�VXSSO\�DQG�GHPDQG�IRU�DGGLWLRQDO�ODERXU�DUH�HQWHUHG�DV�GHYLDWLRQV�
IURP�DYHUDJH�GHYHORSPHQW��PHDQLQJ�WKDW�D�QHJDWLYH�UHDOLVDWLRQ�LQ�WKH�JDXJH�UHIOHFWV�
EHORZ� DYHUDJH� GHYHORSPHQW�� 7KLV� IRFXV� RQ� GHYLDWLRQV� IURP� DYHUDJH� GHYHORSPHQW�
PHDQV� WKDW� LW� LV� QRW� QHFHVVDU\� WR� H[DFWO\� TXDQWLI\� ODERXU� GHPDQG� DQG� VXSSO\�� MXVW�
ZKHWKHU�WKHVH�DUH�VWURQJHU�RU�ZHDNHU�WKDQ�DYHUDJH��7KLV�LV�MXVWLILHG�E\�WKH�IDFW�WKDW�
WKH�DLP�MXVW� LV� WR�DUULYH�DW�D�JHQHUDO�DQG�UREXVW�FKDUDFWHUL]DWLRQ�RI� WKH�VWDWH�RI� WKH�
ODERXU�PDUNHW��QRW�DQ�DEVROXWH�TXDQWLILFDWLRQ�RI� ODERXU�PDUNHW� WHQVLRQ�� ,W� LV�DOVR�D�
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UHOHYDQW� DSSURDFK� IRU� LGHQWLI\LQJ� EXVLQHVV� F\FOH� UHODWHG� GHYHORSPHQWV��7KH� VHW�XS�
GHILQHV� IRXU�GLIIHUHQW�SRVVLEOH� VWDWHV� IRU� WKH� ODERXU�PDUNHW��ZKLFK�FRUUHVSRQG� WR�D�
TXDGUDQW� RI� WKH� ODERXU� PDUNHW� WHQVLRQ� JDXJH� GLDJUDP�� )RU� H[DPSOH�� WKH� VWDWH�
³ORRVHQLQJ� ODERXU� PDUNHW´� LV� GHILQHG� E\� EHORZ� DYHUDJH� VWUHQJWK� RI� GHPDQG� IRU�
DGGLWLRQDO� ODERXU� DQG� EHORZ� DYHUDJH� DYDLODELOLW\� RI� DGGLWLRQDO� ODERXU�� DQG�
FRUUHVSRQGV� WR� WKH� ORZHU� ULJKW� TXDGUDQW� RI� WKH� JDXJH� GLDJUDP�� 7KLV� LV� WKH�
LQWHUPHGLDWH�VWDWH�EHWZHHQ�D�WHQVH�DQG�D�ORRVH�ODERXU�PDUNHW���

7KH� UHVXOWLQJ� FKDUDFWHUL]DWLRQV� RI� WKH� VWDWH� RI� WKH� ODERXU�PDUNHW� ZHUH� UREXVW� DQG�
FUHGLEOH�� ,W� WUDQVSLUHG� WKDW� FKDQJHV� IURP� RQH� ODERXU� PDUNHW� VWDWH� WR� WKH� RWKHU�
RFFXUUHG� UDWKHU� VPRRWKO\� DQG� ORJLFDOO\�� LQ� DQ� RUGHU� PDWFKLQJ� WKH� FRUUHVSRQGLQJ�
EXVLQHVV� F\FOH� GHYHORSPHQWV�� 7KH� VHW�XS� FRPELQLQJ� GLIIHUHQW� W\SHV� RI� LQGLFDWRUV�
DOORZHG� IRU� DQ� LQVLJKWIXO� DQDO\VLV� RI� WKH� REVHUYHG� ODERXU� PDUNHW� GHYHORSPHQWV��
7KHVH�UHVXOWV�ZHUH�FRQILUPHG�E\�XVLQJ�WKH�JURZWK�RI�FRQWUDFW�ZDJHV�DV�D�EHQFKPDUN�
LQGLFDWRU� IRU� ODERXU� PDUNHW� WHQVLRQ�� 7XUQLQJ� SRLQWV� DQG� GLIIHUHQW� SKDVHV� LQ� ZDJH�
JURZWK� FRXOG� EH� H[SODLQHG� E\� WKH� REVHUYHG� GHYHORSPHQWV� LQ� ODERXU� VXSSO\� DQG�
GHPDQG��DQG�ZHUH�XVXDOO\�WLPHO\�VLJQDOOHG���

7R�DFKLHYH�DQ�RSWLPDO�UHVXOW��LW�ZDV�QHFHVVDU\�WR�VHOHFW�DSSURSULDWH�LQGLFDWRUV�RI�WKH�
DYDLODEOH� VXSSO\� RI� DGGLWLRQDO� ODERXU� DQG� RI� WKH� GHPDQG� IRU� DGGLWLRQDO� ODERXU��$�
VLPSOH� DSSURDFK� MXVW� EDVHG� RQ� XQHPSOR\PHQW� DV� ODERXU� VXSSO\� LQGLFDWRU� DQG�
YDFDQFLHV� DV� ODERXU� GHPDQG� LQGLFDWRU� ZDV� VKRZQ� WR� \LHOG� VRPHZKDW� YRODWLOH� DQG�
LQFRUUHFW�UHVXOWV��7KH�LQGLFDWRUV�RI�WKH�DYDLODEOH�VXSSO\�RI�DGGLWLRQDO�ODERXU�QHHGHG�
WR� EH� FRUUHFWHG� IRU� WUHQG� FRPSRQHQWV�� DQG� LQ� WKH� HQG�SUHIHUHQFH�ZDV� JLYHQ� WR� WKH�
UDWLR�RI�MREV�WR�WKH�ZRUNLQJ�DJH�SRSXODWLRQ��7KLV�LV�D�JRRG�LQGLFDWRU�IRU�WKH�IUDFWLRQ�
RI� WKH� ODERXU� IRUFH� DOUHDG\� HPSOR\HG�� DQG� WKHUHIRUH� QRW� DYDLODEOH� DV� DGGLWLRQDO�
ODERXU��)RU�WKH�GHPDQG�IRU�DGGLWLRQDO�ODERXU��D�FRPSRVLWH�LQGLFDWRU�ZDV�GHYHORSHG�
FRQWDLQLQJ�WKH�GHYHORSPHQW�RI�YDFDQFLHV�QH[W�WR�D�QXPEHU�RI�DGGLWLRQDO�LQGLFDWRUV�RI�
ODERXU�GHPDQG��VXFK�DV�WHPSRUDU\�HPSOR\PHQW�DQG�EXVLQHVV�VXUYH\�LQGLFDWRUV��,W�LV�
ORJLFDO�WKDW�WKLV�FRPSRVLWH�LQGLFDWRU�H[KLELWV�VXSHULRU�SHUIRUPDQFH��DV�QRW�QHDUO\�DOO�
QHHG�IRU�DGGLWLRQDO�ODERXU�PDWHULDOLVHV�DV�D�UHFRUGHG�YDFDQF\���

$OO�LQ�DOO��WKH�ODERXU�PDUNHW�WHQVLRQ�JDXJH�LV�D�XVHIXO�DGGLWLRQDO�WRRO�IRU�DQDO\VLQJ�
ODERXU�PDUNHW�GHYHORSPHQWV��,W�RIIHUV�D�JHQHUDO�FKDUDFWHUL]DWLRQ�RI�WKH�FXUUHQW�VWDWH�
RI� WKH� ODERXU� PDUNHW�� ZKLFK� FDQ� IXQFWLRQ� DV� DQ� LQWURGXFWLRQ� WR� WKH� DFWXDO� ODERXU�
PDUNHW� VWDWLVWLFV� DQG� VHUYH� DV� D� IUDPH� RI� UHIHUHQFH� IRU� PRUH� GHWDLOHG� DQDO\VLV� RI�
ODERXU�PDUNHW� GHYHORSPHQWV�� 7KH� IDFW� WKDW� LV� D� JUDSKLFDO� GHYLFH�PDNHV� LW� HDV\� WR�
XQGHUVWDQG�DQG�LQWHUSUHW��8VLQJ�D�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�D�FRKHUHQW�LQGLFDWRU�VHW�
PHDQV� WKDW� D� ORW� RI� LQIRUPDWLRQ� FDQ�EH� FRPPXQLFDWHG� DW� WKH� VDPH� WLPH��1RW� RQO\�
DERXW� FXUUHQW� FRQGLWLRQV� RQ� WKH� ODERXU� PDUNHW�� EXW� DOVR� DERXW� LWV� VWUXFWXUH� DQG�
LPSRUWDQW�LQGLFDWRUV��2Q�WKH�RWKHU�KDQG��LW�FDQ�QHYHU�EH�PRUH�WKDQ�DQ�LQWURGXFWLRQ�WR�
WKH�ODERXU�PDUNHW�VWDWLVWLFV�DQG�DQ�DLG�LQ�WKHLU�LQWHUSUHWDWLRQ��,W�ZLOO�VWLOO�EH�QHFHVVDU\�
IRU�PRVW�XVHUV�WR�FRQVXOW�WKH�DFWXDO�VWDWLVWLFV��$OVR��DV�PHQWLRQHG��WKH�ODERXU�PDUNHW�
WHQVLRQ�JDXJH�YLHZV�ODERXU�PDUNHW�GHYHORSPHQWV�SXUHO\�IURP�D�EXVLQHVV�F\FOH�SRLQW�
RI�YLHZ��)RU�DQDO\VLQJ�WKH�LQIOXHQFH�RI�VWUXFWXUDO�DQG�PRUH�ORQJ�WHUP�GHYHORSPHQWV��
WKH�DFWXDO�VWDWLVWLFV�DUH�FUXFLDO��
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/LWHUDWXUH�

�

%ODQFKDUG�� 2�� DQG� .DW]�� /�)�� ������� ³:DJH� G\QDPLFV�� 5HFRQFLOLQJ� WKHRU\� DQG�
HYLGHQFH´��7KH�$PHULFDQ�(FRQRPLF�5HYLHZ�YRO��������S�����S�����

%ULGJHQ��$��DQG�7KRPDV��-���������³:KDW�GRHV�HFRQRPLF�WKHRU\�WHOO�XV�DERXW�ODERXU�
PDUNHW�WKLJKWQHVV"´��%DQN�RI�(QJODQG�ZRUNLQJ�SDSHU������

)HKU��:��DQG�7\UDQ��-���������³'RHV�PRQH\�LOOXVLRQ�PDWWHU"´��$PHULFDQ�(FRQRPLF�
5HYLHZ�YRO��������S������������

.UDQHQGRQN�� +�� ������� ³:HUNJHOHJHQKHLGVEDURPHWHU´�� &3%� PHPRUDQGXP�
6HSWHPEHU�������LQ�'XWFK���

/D\DUG�� 5�� 1LFNHOO�� 6� DQG� -DFNPDQ�� 5� ������� ³8QHPSOR\PHQW�� PDFURHFRQRPLF�
SHUIRUPDQFH�DQG�WKH�ODERXU�PDUNHW´�2[IRUG�XQLYHUVLW\�SUHVV��2[IRUG��

0F/DXJOLQ��.�-���������³$UH�QRPLQDO�ZDJH�FKDQJHV�VNHZHG�DZD\�IURP�ZDJH�FXWV"´�
)HGHUDO�UHVHUYH�EDQN�RI�6W��/RXLV�UHYLHZ�PD\�MXQH������S�����������

0HW]HPDNHUV��3�� �������³/RRQGUXN� LQ�KHW�HXURJHELHG�QHHPW� WRH´��(6%�1RYHPEHU�
�����S�����S������LQ�'XWFK���

3HWHUV�� +�0�0�� DQG� 5HLMHU�� GHQ� $�+�-�� ������� ³2Q� ZDJH� IRUPDWLRQ�� ZDJH�
GHYHORSPHQW� DQG� XQHPSOR\PHQW� IOH[LELOLW\�� D� FRPSDULVRQ� EHWZHHQ� (XURSHDQ�
FRXQWULHV�DQG�WKH�8QLWHG�6WDWHV´��'1%�UHVHDUFK�PHPRUDQGXP������

3KHOSV��(���������LQ�³7KH�QDWXUDO�UDWH�RI�XQHPSOR\PHQW´�5��FURVV�HGLWRU��&DPEULGJH�
XQLYHUVLW\�SUHVV��&DPEULGJH��

6KDILU��$���'LDPRQG�� 3�� DQG�7YHUVN\��$�� ������� ³0RQH\� LOOXVLRQ´��7KH�4XDUWHUO\�
-RXUQDO�RI�(FRQRPLFV��YRO���������S������S������

<DWHV�� $�� ������� ³'RZQZDUG� QRPLQDO� ULJLGLW\� DQG� PRQHWDU\� SROLF\´�� %DQN� RI�
(QJODQG�ZRUNLQJ�SDSHU��
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$SSHQGL[�UHDO�YV��QRPLQDO�ZDJHV�

�

,Q� WKLV� VWXG\�� WKH� JURZWK� UDWH� RI� QRPLQDO� FRQWUDFW� ZDJHV� KDV� EHHQ� XVHG� DV� D�
EHQFKPDUN� IRU� ODERXU�PDUNHW� WHQVLRQ��8VLQJ�ZDJH�JURZWK�DV�D��SHUKDSV�VRPHZKDW�
ODJJLQJ��LQGLFDWRU�IRU�ODERXU�PDUNHW�WHQVLRQ�LV�SODXVLEOH�HQRXJK��$V�LQ�DQ\�PDUNHW��
ZKHQ�WKH�DYDLODEOH�VXSSO\�RI��QHZ��ODERXU�LV�WLJKW�UHODWLYHO\�WR�GHPDQG��SULFHV�JR�XS��
$QG�ZKHQ�HPSOR\HHV�IHDU�IRU�WKHLU�MREV�DQG�WKHUH�DUH�IHZ�QHZ�MREV�DYDLODEOH��ZDJH�
GHPDQGV�ZLOO�EH�PRGHVW�RU�DEVHQW��7KLV�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�ODERXU�PDUNHW�
WHQVLRQ� DQG� ZDJH� JURZWK� LV� ZHOO� IRXQGHG� LQ� WKHRU\� DQG� HPSLULFV� >%ULGJHQ� DQG�
7KRPDV��%ODQFKDUG�DQG�.DW]��3HHWHUV�DQG�'HQ�5HLMHU��0HW]HPDNHUV@��5HOHYDQW�KHUH�
LV� WKDW� XQHPSOR\PHQW� �LQYHUVH� ODERXU� VXSSO\� WLJKWQHVV�� DQG� JURZWK� �SURGXFWLYLW\��
DUH� LPSRUWDQW� GHWHUPLQDQWV� RI� ZDJH� JURZWK�� 7KHVH� VWXGLHV� WHQG� WR� XVH� QRPLQDO�
ZDJHV�� WKRXJK� DQ� LQIODWLRQ� YDULDEOH� LV� HQWHUHG� LQ� WKH� HVWLPDWHG� PRGHOV�� ,Q� QHR�
FODVVLFDO�WKHRU\��RQO\�UHDO�ZDJHV�DUH�DVVXPHG�WR�EH�UHOHYDQW�IRU�ZRUNHUV��,I�HFRQRPLF�
DJHQWV� FRQIXVH� QRPLQDO� DQG� UHDO� GHYHORSPHQWV�� WKLV� YLRODWHV� WKH� UDWLRQDOLW\�
DVVXPSWLRQ� FHQWUDO� WR� WKH� PRGHOV�� 7KLV� SKHQRPHQRQ�� ZKHUH� SHRSOH� LPSHUIHFWO\�
GLVWLQJXLVK�EHWZHHQ�UHDO�DQG�QRPLQDO�GHYHORSPHQWV�LV�WHUPHG�³PRQH\�LOOXVLRQ´��DQG�
ZRXOG� LQ� WKLV� FRQWH[W�PHDQ� WKDW� HPSOR\HHV� WHQG� WR� RYHUHVWLPDWH� WKH� UHDO� YDOXH� RI�
WKHLU�SD\�ULVHV��7KLV�VWXG\�KDV�XVHG�QRPLQDO�ZDJH�JURZWK�DV�DQ�LQGLFDWRU�IRU�ODERXU�
PDUNHW�WHQVLRQ��DQG�IRU�VHYHUDO�UHDVRQV�ZKLFK�ZLOO�EH�VWDWHG�ODWHU��7KH�ILUVW�TXHVWLRQ�
KHUH� VKRXOG� EH�� 'RHV� LW� PDWWHU� IURP� WKH� SRLQW� RI� YLHZ� RI� ODERXU� PDUNHW� WHQVLRQ�
ZKHWKHU� ZH� XVH� QRPLQDO� RU� UHDO� ZDJHV"� ,I� UHDO� DQG� QRPLQDO� JURZWK� UDWHV� H[KLELW�
URXJKO\� WKH�VDPH�SDWWHUQ��WKRXJK�SUREDEO\�RQ�D�GLIIHUHQW�OHYHO��� LW�GRHV�QRW�PDWWHU�
ZKLFK�RQH�LV�XVHG�WR�LQGLFDWH�WKH�GHYHORSPHQW�RI�ODERXU�PDUNHW�WHQVLRQ��

,Q�JUDSK�$��WKH�QRPLQDO�DQG�UHDO�JURZWK�UDWHV�RI�FRQWUDFW�ZDJHV�DUH�VKRZQ�IRU�WKH�
SHULRG����������4���$V�H[SHFWHG��UHDO�FRQWUDFW�ZDJH�JURZWK�LV�DOZD\V�ORZHU��HYHQ�
QHJDWLYH� VRPHWLPHV�� 7KH� WZR� TXDQWLWLHV� GR� VKRZ� VLPLODU� GHYHORSPHQW� IRU� TXLWH� D�
ODUJH� SDUW� RI� WKH� SHULRG� FRQVLGHUHG�� ZLWK� WKUHH� RI� WKH� IRXU� WXUQLQJ� SRLQWV� LQ� WKLV�
SHULRG� FRLQFLGLQJ� ������� ������ ������%XW� LQ� RWKHU� SHULRGV�� GHYHORSPHQW� GLIIHUV�
PDUNHGO\��IRU�H[DPSOH�LQ������DQG������������6R�WKH�PDMRULW\�RI�WKH�WLPH��LW�GRHV�
QRW�PDWWHU�PXFK�IRU�RXU�SXUSRVH�ZKHWKHU�UHDO�RU�QRPLQDO�ZDJH�JURZWK�LV�XVHG��EXW�
RYHUDOO�WKH�GLIIHUHQFH�LV�UHDO���6R�ZK\�XVH�QRPLQDO�ZDJH�JURZWK"�
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*UDSK� $��� 1RPLQDO� JURZWK� UDWH� RI� FRQWUDFW� ZDJHV� �OHIW� D[LV�� \HDU� RQ� \HDU� SHUFHQWDJH�

FKDQJH��FRPSDUHG�WR�UHDO�JURZWK�UDWH�RI�FRQWUDFW�ZDJHV��ULJKW�D[LV��\HDU�RQ�\HDU�SHUFHQWDJH�

FKDQJH��
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1RPLQDO UHDO

�

�

2QH� DUJXPHQW�� WKRXJK� LW� VRPHZKDW� UHVXOWV� LQ� D� FLUFXODU� UHDVRQLQJ�� LV� WKDW� WKH�
GHYHORSPHQW� RI� QRPLQDO�ZDJHV� ILWV�PXFK� EHWWHU� ODERXU�PDUNHW� WHQVLRQ� DV� GHULYHG�
KHUH�� ERWK� EDVHG� RQ� WKH� RSWLPLVHG� LQGLFDWRUV� DQG� EDVHG� RQ� XQHPSOR\PHQW� DQG�
YDFDQFLHV�� 7KLV� LV� OHVV� WULYLDO� WKDQ� LW� VRXQGV��:DJHV� DUH� D� NLQG� RI� PDUNHW� SULFH��
FHUWDLQO\� LQ�D�IOH[LEOH�HFRQRP\��7KHUHIRUH��ZDJH�GHYHORSPHQW�VKRXOG�KDYH�D�FOHDU�
OLQN�ZLWK�ODERXU�VXSSO\�DQG�GHPDQG��DQG�WKLV�VHHPV�WR�EH�PRUH�WKH�FDVH�IRU�QRPLQDO�
ZDJHV��7KLV�LV�FRQILUPHG�E\�WKH�VWURQJ�FRUUHODWLRQ�EHWZHHQ�WKH�EXVLQHVV�F\FOH�DQG�
QRPLQDO� ZDJH� JURZWK�� DV� VKRZQ� LQ� VHFWLRQ� ��� 7KLV� FRXOG� EH� FDXVHG� E\� PRQH\�
LOOXVLRQ�� ZKHUH� HPSOR\HHV� IRFXV� RQ� WKH� QRPLQDO� SD\� ULVHV� REWDLQHG�� 7KHUH� LV�
HYLGHQFH� WKDW� WKLV� SKHQRPHQRQ� LV� UHDO� DQG� ZLGHVSUHDG� >6KDILU� HW� DOO��� )HKU� DQG�
7\UQDG��<DWHV@��,Q�WKDW�FDVH��QRPLQDO�ZDJH�JURZWK�LV�WKH�UHOHYDQW�UHIHUHQFH�LQGLFDWRU�
IRU�ODERXU�PDUNHW�WHQVLRQ��7KHUH�LV�DOVR�D�VXSSO\�VLGH�DUJXPHQW��ZKLFK�LV�IRXQGHG�RQ�
VHYHUDO�PDFURHFRQRPLF�WKHRULHV�>%ULGJHQ�DQG�7KRPDV@��,Q�WKLV�DQDO\VLV��ILUPV�UDLVH�
SULFHV� ZKHQ� FRQIURQWHG� ZLWK� KLJKHU� ZDJH� FRVWV� WR� SURWHFW� WKHLU� PDUJLQV�� 7KXV�� D�
KLJK�WHQVLRQ�ODERXU�PDUNHW�ZKLFK�UHVXOWV�LQ�KLJKHU�ZDJHV�ZLOO�DOVR�UHVXOW�LQ�KLJKHU�
LQIODWLRQ� WKURXJK� ULVLQJ� SULFHV�� 7KLV� PDNHV� LQIODWLRQ� GHSHQGHQW� RQ� ODERXU� PDUNHW�
FRQGLWLRQV��PHDQLQJ�WKDW�QRPLQDO�ZDJHV�DUH�EHWWHU�LQGLFDWLRQ�RI�DFWXDO�ODERXU�PDUNHW�
WHQVLRQ��
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