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([HFXWLYH�6XPPDU\
,Q� WKLV� SDSHU�� ZH� H[DPLQH� WKH� DELOLW\� RI� HOHFWULF� JHQHUDWLRQ� ILUPV� WRH[HUFLVH� PDUNHW� SRZHU� LQ� D� UHVWUXFWXUHG� :LVFRQVLQ� HOHFWULFLW\� PDUNHW�:H� DVVXPH� WKDW� WKH�PDUNHW� LQ�:LVFRQVLQ� LV� UHVWUXFWXUHG� LQ� D� IDVKLRQVLPLODU� WR� PDUNHWV� LQ� 1HZ� (QJODQG�� 1HZ� <RUN�� 3HQQV\OYDQLD�� DQG&DOLIRUQLD�� � 7KLV� LPSOLHV� WKDW� WKH� JHQHUDWLRQ� FXUUHQWO\� RZQHG� E\:LVFRQVLQ·V� LQYHVWRU�RZQHG� XWLOLWLHV� �,28V�� KDV� EHHQ� GLYHVWHG� WR� QHZILUPV�RU�WR�XQUHJXODWHG�DIILOLDWHV���:H�GR�QRW�H[DPLQH�WKH�LPSDFW�RI�DQ\¶EX\�EDFN·�RU�YHVWLQJ�FRQWUDFWV� WKDW�PD\�EH� LPSRVHG�DORQJ�ZLWK�VXFK�DGLYHVWLWXUH�RI�JHQHUDWLRQ��DQG�IRFXV�LQVWHDG�RQ�WKH�FRPSHWLWLYH�ODQGVFDSHLQ�WKH�DEVHQFH��RU�XSRQ�WKH�H[SLUDWLRQ��RI�VXFK�FRQWUDFWV���%HFDXVH�RI�LWVLVRODWLRQ� IURP� VXUURXQGLQJ� UHJLRQV� GXH� WR� VHYHUH� WUDQVPLVVLRQFRQVWUDLQWV�� ZH� IRFXV� SULPDULO\� RQ� WKH� :LVFRQVLQ� ²� 8SSHU� 0LFKLJDQ6\VWHP� �:806�� UHJLRQ�� � 7KLV� DUHD� HQFRPSDVVHV� PRVW� RI� FHQWUDO� DQGHDVWHUQ�:LVFRQVLQ�DV�ZHOO�DV�WKH�8SSHU�3HQLQVXOD�RI�0LFKLJDQ�
:H�HPSOR\�WKUHH�GLIIHUHQW�DSSURDFKHV�WR�WKH�DQDO\VLV�RI�PDUNHW�SRZHU�LQD� UHVWUXFWXUHG� :LVFRQVLQ� HOHFWULFLW\� PDUNHW�� WUDGLWLRQDO� PHDVXUHV� RIPDUNHW� FRQFHQWUDWLRQ�� D� PHDVXUH� RI� KRZ� IUHTXHQWO\� D� JLYHQ� ILUP� LV� D¶SLYRWDO·�VXSSOLHU�WR�WKH�PDUNHW��DQG�D�VLPXODWLRQ�RI�ROLJRSRO\�FRPSHWLWLRQEHWZHHQ�WKH�ODUJHVW�ILUPV���$OO�WKUHH�DSSURDFKHV�LQGLFDWH�WKDW��XQGHU�LWVFXUUHQW� VWUXFWXUH�� WKH� :LVFRQVLQ� HOHFWULFLW\� PDUNHW� LV� H[WUHPHO\YXOQHUDEOH� WR� WKH� H[HUFLVH� RI�PDUNHW� SRZHU� E\� JHQHUDWLRQ� RZQHUV�� � 7KHUHVXOWV� RI� WKHVH� DQDO\VHV�� ZKHQ� FRPSDUHG� WR� VLPLODU� VWXGLHV� RI� WKH&DOLIRUQLD� HOHFWULFLW\� PDUNHW�� VKRZ� WKDW� WKH� SURVSHFWV� IRU� UREXVWFRPSHWLWLRQ� LQ� :LVFRQVLQ� XQGHU� LWV� FXUUHQW� VWUXFWXUH� DUH� FRQVLGHUDEO\ZRUVH�WKDQ�ZHUH�&DOLIRUQLD·V�SURVSHFWV�SULRU�WR�WKH�RSHQLQJ�RI�LWV�PDUNHWLQ������
2XU� UHVXOWV� LQGLFDWH� WKDW� D� ZRUNDEO\� FRPSHWLWLYH� PDUNHW� IRU� ZKROHVDOHHOHFWULFLW\�LQ�:LVFRQVLQ�LV�QRW�SRVVLEOH�XQGHU�WKH�FXUUHQW�GLVWULEXWLRQ�RIJHQHUDWLRQ� RZQHUVKLS� DQG� JLYHQ� WKH� FXUUHQW� DPRXQW� RI� WUDQVPLVVLRQFDSDFLW\� LQWR� WKH� VWDWH�� � � )RU� WKLV� UHDVRQ�� ZH� H[SORUH� WKH� YLDELOLW\� RIVHYHUDO� VFHQDULRV� IRU� LQFUHDVLQJ� WKH� DPRXQW� RI� FRPSHWLWLRQ� LQ� WKH:LVFRQVLQ�HOHFWULFLW\�PDUNHW�� �7KHVH� LQFOXGH�GLYHVWLQJ� WKH�JHQHUDWLRQ�RI



�

WKH�ODUJHVW�ILUP��:LVFRQVLQ�(OHFWULF�� LQWR��� LGHQWLFDO�SRUWIROLRV�DQG�PRUHWKDQ� WULSOLQJ� WKH� H[LVWLQJ� WUDQVPLVVLRQ� FDSDFLW\� LQWR� WKH�:806� UHJLRQ�$OWKRXJK� WKHVH� FKDQJHV� LPSURYH� FRPSHWLWLRQ� VRPHZKDW�� WKH\� GR� QRWWDNHQ� LQGLYLGXDOO\� FUHDWH� ZKDW� ZH� ZRXOG� FRQVLGHU� WR� EH� D� ZRUNDEO\FRPSHWLWLYH�PDUNHW�VWUXFWXUH���7R�UHDFK�WKH�GHVLUHG�OHYHOV�RI�FRPSHWLWLRQ�PRUH� H[WHQVLYH�GLYHVWLWXUH� RI� JHQHUDWLRQ�SRUWIROLRV�� LQ� FRPELQDWLRQ�ZLWKH[WHQVLYH�WUDQVPLVVLRQ�FDSDFLW\�XSJUDGHV��ZLOO�OLNHO\�EH�QHFHVVDU\�
7KH�ILQDO�VFHQDULR�TXDGUXSOHV�WKH�DEVROXWH�YDOXH�RI� WKH�SULFH�VHQVLWLYLW\RI� WKH� DJJUHJDWH� GHPDQG� LQ� WKH� :806� UHJLRQ� UHODWLYH� WR� WKH� EDVHVFHQDULR���7KHVH�UHVXOWV�SURGXFH�D�IDU�PRUH�FRPSHWLWLYH�PDUNHW�DW�QHDUO\DOO� GHPDQG� OHYHOV�� � 8QIRUWXQDWHO\�� WKH� OHYHO� RI� GHPDQG� UHVSRQVLYHQHVVLPSOLHG�E\�WKLV�VFHQDULR�LV�RUGHUV�RI�PDJQLWXGH�ODUJHU��LQ�DEVROXWH�YDOXH�WKDQ�OHYHOV� IRXQG�LQ�DFWXDO�HPSLULFDO�VWXGLHV�RI�GHPDQG�UHVSRQVLYHQHVVWR�KRXUO\�HOHFWULFLW\�SULFHV���)RU�WKLV�UHDVRQ��WKHVH�UHVXOWV�VKRXOG�RQO\�EHLQWHUSUHWHG� DV� TXDQWLI\LQJ� WKH� PDJQLWXGH� RI� DJJUHJDWH� GHPDQGUHVSRQVLYHQHVV�QHFHVVDU\�WR�PDNH�WKH�FXUUHQW�:806�PDUNHW�VWUXFWXUH�DZRUNDEO\�FRPSHWLWLYH�RQH�
7KHVH� UHVXOWV� VKRXOG� QRW� EH� LQWHUSUHWHG� DV� D� UHMHFWLRQ� RI� D� SROLF\� RILQGXVWU\� UHVWUXFWXULQJ� XQGHU� DQ\� FRQGLWLRQV�� � *LYHQ� WKH� FXUUHQWGLVWULEXWLRQ� RI� SODQW� RZQHUVKLS�� WKH� ODFN� RI� DYDLODEOH� WUDQVPLVVLRQFDSDFLW\��DQG�WKH�ODFN�RI�SULFH�UHVSRQVLYH�GHPDQG��KRZHYHU��WKH�FRVWV�RIPDUNHW�SRZHU�ZRXOG�DOPRVW�FHUWDLQO\�H[FHHG�DQ\�EHQHILWV� WKDW�FRXOG�EHSURGXFHG� E\� D� SROLF\� RI� UHVWUXFWXULQJ�� � 7KH� FRVWV� RI� DWWHPSWLQJ� WRPLWLJDWH� VXFK� PDUNHW� SRZHU� E\� UHVWULFWLQJ� ELGGLQJ� EHKDYLRU� RU� RWKHUIRUPV�RI�LQGLUHFW�UHJXODWLRQ�ZRXOG�DOVR�SUREDEO\�H[FHHG�WKH�EHQHILWV�RI�DUHVWUXFWXULQJ� LQLWLDWLYH� VLPLODU� WR� WKRVH� LPSOHPHQWHG� LQ� RWKHU� VWDWHV�([WHQVLYH� FKDQJHV� WR� WKH� GLVWULEXWLRQ� RI� RZQHUVKLS�� FRPELQHG� ZLWK� DFRQVLGHUDEOH� H[SDQVLRQ� RI� WUDQVPLVVLRQ� FDSDFLW\� DQG� WKH� SULFH�UHVSRQVLYHQHVV� RI� GHPDQG�� FRXOG� SURGXFH� D� UHDVRQDEO\� FRPSHWLWLYHPDUNHW�DW�WKH�ZKROHVDOH�OHYHO�ZLWK�D�PLQLPXP�RI�UHJXODWRU\�LQWHUYHQWLRQ�+RZHYHU�� WKH� UHVXOWV� RI� WKLV� VWXG\� LQGLFDWH� WKDW� WKH� FXUUHQW� PDUNHWVWUXFWXUH� LQ� :LVFRQVLQ� LV� YHU\� IDU� DZD\� IURP� UHDFKLQJ� WKH� OHYHOV� WKDWSROLF\�PDNHUV�FRXOG�UHDVRQDEO\�ILQG�WR�EH�ZRUNDEO\�FRPSHWLWLYH�
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����,QWURGXFWLRQ
,Q� WKLV� UHSRUW� ZH� GHVFULEH� YDULRXV� DSSURDFKHV� IRU� HVWLPDWLQJ� WKHFDSDELOLW\� RI� HOHFWULFLW\� JHQHUDWLRQ� ILUPV� WR� H[HUFLVH�PDUNHW� SRZHU� LQ� DUHVWUXFWXUHG� :LVFRQVLQ� HOHFWULFLW\� PDUNHW�� � :H� GLVFXVV� VRPH� VLPSOHLQGH[HV� RI� PDUNHW� SRZHU� DV� ZHOO� DV� PHWKRGV� IRU� VLPXODWLQJ� ROLJRSRO\FRPSHWLWLRQ�� � :H� WKHQ� GHVFULEH� LQ� PRUH� GHWDLO� WKH� DQDO\VLV� ZH� KDYHXQGHUWDNHQ� WR� DVVHVV� WKH� RSSRUWXQLW\� IRU� PDUNHW� SRZHU� LQ� DUHVWUXFWXUHG�:LVFRQVLQ�HOHFWULFLW\�PDUNHW�DQG�SUHVHQW�WKH�UHVXOWV�RI�WKDWDQDO\VLV�
,Q� RXU� ROLJRSRO\� VLPXODWLRQ�� ZH� PRGHO� WKUHH� UHJLRQV�� WKH:LVFRQVLQ�8SSHU�0LFKLJDQ��:806��UHJLRQ��WKH�0LG�$PHULFD�3RZHU�3RRO�0$33�� UHJLRQ�� DQG� WKH� VRXWKHUQ� �QRQ�:806�� 0LG�$PHULFD,QWHUFRQQHFWHG� 1HWZRUN� �0$,1�� UHJLRQ�� � 7KH� VFHQDULR� ZH� DVVXPH� LQIRUPXODWLQJ�WKHVH�VLPXODWLRQV�LV�RQH�LQ�ZKLFK�WKH�:LVFRQVLQ�PDUNHW�KDVEHHQ� UHVWUXFWXUHG� DORQJ� OLQHV� VLPLODU� WR� WKRVH� LQ� RWKHU� UHVWUXFWXUHGPDUNHWV�LQ�WKH�8�6���7KH�JHQHUDWLRQ�RZQHG�E\�LQYHVWRU�RZQHG�XWLOLWLHV�LVDVVXPHG� WR� EH� GLYHVWHG� LQWR� XQUHJXODWHG� JHQHUDWLRQ� FRPSDQLHV� RUDIILOLDWHV�� � :H� GR� QRW� DVVHVV� WKH� LPSDFW� RI� DQ\� ¶EX\�EDFN·� RU� YHVWLQJFRQWUDFWV� WKDW� PD\� EH� LQLWLDOO\� LPSRVHG� RQ� WKH� JHQHUDWLRQ� FRPSDQLHVXSRQ� GLYHVWLWXUH�� � :H� UDWKHU� IRFXV� RQ� WKH� FRPSHWLWLYH� ODQGVFDSH� WKDWZRXOG� REWDLQ� LQ� WKH� DEVHQFH�� RU� XSRQ� WKH� H[SLUDWLRQ�� RI� DQ\� VXFKFRQWUDFWV�� �*HQHUDWLRQ�FRPSDQLHV�RXWVLGH�RI�:LVFRQVLQ��PRVW�RI�ZKLFKDUH� YHUWLFDOO\� LQWHJUDWHG� XWLOLWLHV� RSHUDWLQJ� XQGHU� FRVW�RI�VHUYLFHUHJXODWLRQ�� DUH� DVVXPHG� WR� RSHUDWH� DV� ¶SULFH�WDNLQJ·� ILUPV� WKDW� GR� QRWDWWHPSW� WR� H[HUFLVH�PDUNHW�SRZHU�� �7R� WKH� H[WHQW� WKDW� ILUPV� RXWVLGH� RI:LVFRQVLQ�GR�KDYH� WKH� DELOLW\� DQG� LQFHQWLYH� WR� H[HUFLVH�PDUNHW� SRZHU�SRVVLEO\� DV� D� FRQVHTXHQFH� RI� UHVWUXFWXULQJ� LQ� QHLJKERULQJ� VWDWHV�� RXUHVWLPDWHV� ZLOO� XQGHUVWDWH� WKH� OHYHO� RI� PDUNHW� SRZHU� WKDW� FRXOG� EHH[HUFLVHG�LQ�:LVFRQVLQ��
$V� ZLWK� DQ\� VWXG\� RI� WKLV� QDWXUH�� D� QXPEHU� RI� DVVXPSWLRQV�PXVW� EHPDGH� DERXW� WKH� LQFHQWLYHV�� FRVWV�� DQG� FDSDELOLWLHV� RI� ILUPV� DQG� WKHQHWZRUN� LQ�ZKLFK� WKH\�RSHUDWH�� � ,Q�PRVW� FDVHV��ZH�PDNH�DVVXPSWLRQVWKDW�ZRXOG�WHQG�WR�XQGHUVWDWH WKH�OHYHO�RI�PDUNHW�SRZHU���7KLV�LV�EHFDXVHWKH�H[WHQW�DQG�VHYHULW\�RI�PDUNHW�SRZHU�LQ�WKH�:806�UHJLRQ�XQGHU�WKHFXUUHQW�PDUNHW� VWUXFWXUH� LV� OLNHO\� WR� EH� YHU\� VLJQLILFDQW�� HYHQ� XQGHU� DJHQHURXV� VHW� RI� DVVXPSWLRQV� UHJDUGLQJ� XQLW� RXWDJH� UDWHV� DQG

� )ROORZLQJ�WKH�HQDFWPHQW�RI�UHVWUXFWXULQJ�OHJLVODWLRQ�LQ�,OOLQRLV�LQ�������&RP(G�KDV�GLYHVWHG�LWV�QRQ�QXFOHDUJHQHUDWLRQ��DQG�LV�QR�ORQJHU�D�WUDGLWLRQDO�YHUWLFDOO\�LQWHJUDWHG�XWLOLW\���7KH�GLYHVWLWXUH�ZDV�DFFRPSDQLHG�E\�DFRQWUDFWXDO�DJUHHPHQW�XQGHU�ZKLFK�&RP(G�ZLOO�EX\�EDFN�PXFK�RI�WKH�RXWSXW�RI�WKHVH�XQLWV�RYHU�WKH�QH[W�VHYHUDO\HDUV�



�

WUDQVPLVVLRQ� DYDLODELOLW\�� � )RU� WKHVH� UHDVRQV�� ZH� IHHO� WKDW� WKH� UHVXOWVLQGLFDWLQJ� D� VWURQJ� SRWHQWLDO� IRU� PDUNHW� SRZHU� DUH� GULYHQ� E\� WKHXQGHUO\LQJ� PDUNHW� VWUXFWXUH�� UDWKHU� WKDQ� RXU� PRGHOLQJ� DVVXPSWLRQV�,QGHHG�� PRVW� RI� RXU� NH\� DVVXPSWLRQV� ELDV� RXU� VWXG\� DJDLQVW ILQGLQJRSSRUWXQLWLHV�IRU�PDUNHW�SRZHU�
*LYHQ�WKH�FXUUHQW�GLVWULEXWLRQ�RI�JHQHUDWLRQ�RZQHUVKLS�LQ�:LVFRQVLQ�DQGWKH�DPRXQW�RI�WUDQVPLVVLRQ�FDSDFLW\�LQWR�WKH�VWDWH��RXU�UHVXOWV�LQGLFDWHWKDW� D� ZRUNDEO\� FRPSHWLWLYH� PDUNHW� IRU� ZKROHVDOH� HOHFWULFLW\� LQ:LVFRQVLQ� LV�QRW� SRVVLEOH�� � )RU� WKLV� UHDVRQ��ZH� H[SORUH� WKH� YLDELOLW\� RIVHYHUDO� VFHQDULRV� IRU� LQFUHDVLQJ� WKH� DPRXQW� RI� FRPSHWLWLRQ� LQ� WKH:LVFRQVLQ�HOHFWULFLW\�PDUNHW���7KH�ILUVW�LQYROYHV�GLYHVWLQJ�WKH�JHQHUDWLRQFDSDFLW\�RZQHG�E\�:LVFRQVLQ�(OHFWULF�3RZHU�&RPSDQ\� �:(3&2�� LQWR��LGHQWLFDO�ILUPV���2XU�VLPXODWLRQ�UHVXOWV�VKRZ�WKDW�ZRUNDEOH�FRPSHWLWLRQLV�XQOLNHO\�ZLWK�RQO\�WKLV�OHYHO�RI�GLYHVWLWXUH���7KH�VHFRQG�VFHQDULR�WULSOHVWKH�WUDQVPLVVLRQ�FDSDFLW\�LQWR�WKH�:806�UHJLRQ���7KLV�VFHQDULR�OHDGV�WRZRUNDEOH� FRPSHWLWLRQ� LQ� RQO\� WKH� YHU\� ORZ� GHPDQG� SHULRGV�� � 7KH� ILQDOVFHQDULR� TXDGUXSOHV� WKH� DEVROXWH� YDOXH� RI� WKH� SULFH� VHQVLWLYLW\� RI� WKHDJJUHJDWH� GHPDQG� LQ� WKH� :806� UHJLRQ� UHODWLYH� WR� WKH� EDVH� VFHQDULR�7KHVH� UHVXOWV� VKRZ� ZRUNDEOH� FRPSHWLWLRQ� GXULQJ� YLUWXDOO\� DOO� ORDGFRQGLWLRQV���8QIRUWXQDWHO\��WKLV�OHYHO�RI�GHPDQG�UHVSRQVLYHQHVV�LV�RUGHUVRI� PDJQLWXGH� ODUJHU� �LQ� DEVROXWH� YDOXH�� WKDQ� OHYHOV� IRXQG� LQ� DFWXDOHPSLULFDO�VWXGLHV�RI�GHPDQG�UHVSRQVLYHQHVV�WR�KRXUO\�HOHFWULFLW\�SULFHV�)RU�WKLV�UHDVRQ��RXU�UHVXOWV�VKRXOG�EH� LQWHUSUHWHG�DV�D�TXDQWLI\LQJ� WKHPDJQLWXGH� RI� DJJUHJDWH� GHPDQG� UHVSRQVLYHQHVV� QHFHVVDU\� IRU� DZRUNDEO\�FRPSHWLWLYH�ZKROHVDOH�HOHFWULFLW\�PDUNHW�LQ�WKH�:806�UHJLRQ�
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�� 0DUNHW�3RZHU�$QDO\VLV
7KH�IXQGDPHQWDO�PHDVXUH�RI�WKH�GHJUHH�RI�PDUNHW�SRZHU�H[HUFLVHG�LV�WKHSULFH�FRVW�PDUJLQ�� ZKLFK�PHDVXUHV� WKH� H[WHQW� WR�ZKLFK� SULFHV� H[FHHGPDUJLQDO� FRVWV� RI� WKH� KLJKHVW� FRVW� XQLW� QHFHVVDU\� WR� VHUYH� GHPDQG�3ULFHV� DERYH� WKLV� PDUJLQDO� FRVW� OHDG� WR� ERWK� LQHIILFLHQW� DOORFDWLRQV��EHFDXVH�FRQVXPSWLRQ�ZLOO�EH�WRR�ORZ�LQ�UHVSRQVH�WR�SULFHV�WKDW�DUH�WRRKLJK��DQG� SRWHQWLDOO\� WR� LQHTXLWDEOH� WUDQVIHUV� IURP� FRQVXPHUV� WRSURGXFHUV�� � ,Q�PRVW� LQGXVWULHV�� DQDO\VWV� DUH�XQDEOH� WR�PHDVXUH� SULFH�FRVW� PDUJLQV�� EHFDXVH� PDUJLQDO� FRVWV� DUH� XVXDOO\� WKH� SULYDWHLQIRUPDWLRQ�RI�SURGXFHUV�����&RQFHQWUDWLRQ�0HDVXUHV
2IWHQ� FRQFHQWUDWLRQ� PHDVXUHV�� VXFK� DV� WKH� +LUVFKPDQQ�+HUILQGDKO,QGH[� �++,��� DUH� XVHG� LQVWHDG� RI�PHDVXUHV� RI� SULFH�FRVW�PDUJLQV� IRU� DILUVW�VFUHHQ�IRU�PDUNHW�SRZHU�� 7KH�++,�PHDVXUHV�WKH�VXP�RI�WKHVTXDUHG�PDUNHW� VKDUHV� RI� HDFK� ILUP� FRPSHWLQJ� WR� VXSSO\� WKH� UHOHYDQWPDUNHW� ¦  1

L LV++, �
� ���

:KHUH�VL UHSUHVHQWV�WKH�PDUNHW�VKDUH�RI� ILUP� L DQG�1 LV� WKH�QXPEHU�RIILUPV�LQ�WKH�PDUNHW���,Q�PRVW�LQGXVWULHV��WKH�PDUNHW�VKDUH�LV�PHDVXUHGDV�WKH�SHUFHQWDJH�RI�WRWDO�VDOHV�LQ�SK\VLFDO�XQLWV�RU�GROODUV�HDUQHG�E\�DJLYHQ� ILUP�� �%HFDXVH� WKH�KLVWRULF�VDOHV�RI� UHJXODWHG ILUPV�PD\�QRW�EH�DXVHIXO� SUHGLFWRU� RI� WKH� VDOHV� RI� D� K\SRWKHWLFDO� XQUHJXODWHG� ILUP�� WKHDSSOLFDWLRQ� RI� WKLV� PHDVXUH� RI� PDUNHW� VKDUH� LV� SUREOHPDWLF� IRU� WKHDQDO\VLV� RI� HOHFWULFLW\� PDUNHWV�� &RQFHQWUDWLRQ� PHDVXUHV� EDVHG� RQKLVWRULF�VDOHV�RI�UHJXODWHG�PRQRSRO\�ILUPV�SURYLGH�OLWWOH�LQIRUPDWLRQ�DV�DVFUHHQLQJ� WRRO�� $�PDMRU� UHOHYDQW� TXHVWLRQ� LV�ZKHWKHU� RQH� ILUP� FDQ� VHOOPRUH� LQWR� WKH� JHRJUDSKLF� PDUNHW� RI� DQRWKHU� ILUP� LQ� D� ODUJHU�UHVWUXFWXUHG� HOHFWULFLW\� PDUNHW�� � 7KLV� ZLOO� GHSHQG� RQ� VXFK� IDFWRUV� DVSURGXFWLRQ� FRVWV� DQG� DYDLODEOH� WUDQVPLVVLRQ� FDSDFLW\� EHWZHHQ� WKHIRUPHU� JHRJUDSKLF� PRQRSROLVWV�� � 2IWHQ� WKH� SHUFHQWDJH� RI� LQVWDOOHGJHQHUDWLRQ� FDSDFLW\ RZQHG� E\� D� JLYHQ� ILUP� LV� XVHG� LQVWHDG� RI� WKH
� 7KH�SULFH�FRVW�PDUJLQ��RIWHQ�UHIHUUHG�WR�DV�WKH�/HUQHU�LQGH[��LV�GHILQHG�DV� 30&3 � �� 2QH�MXVWLILFDWLRQ�IRU�XVH�RI�WKH�++,�LV�WKDW�XQGHU�FHUWDLQ�FRQGLWLRQV��PRVW�FULWLFDOO\�FRQVWDQW�PDUJLQDO�FRVWV�DQG�QRFDSDFLW\�FRQVWUDLQWV��WKH�++,�GLYLGHG�E\�WKH�HODVWLFLW\�RI�GHPDQG�LV�HTXDO�WR�WKH�&RXUQRW�HTXLOLEULXP�/HUQHU�LQGH[�%RWK�RI�WKHVH�DUH�XQOLNHO\�WR�KROG�LQ�DQ�HOHFWULFLW\�PDUNHW��6HH�7LUROH��������SDJH���������
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SHUFHQWDJH� RI� JURVV� VDOHV� ZKHQ� ++,V� DUH� FDOFXODWHG� IRU� DQDO\VHV� RIHOHFWULFLW\�PDUNHWV���7KLV�PHDVXUHPHQW�PLJKW�SURYLGH�VRPH�LQIRUPDWLRQDERXW�WKH�SRWHQWLDO�FRPSHWLWLYHQHVV�RI�D�PDUNHW�LI�WKH�PDUJLQDO�FRVWV�RIWKH� XQLWV� DUH� IDLUO\� HTXDO� DQG� VLJQLILFDQW� WUDQVPLVVLRQ� FDSDFLW\� H[LVWVEHWZHHQ�WKH�IRUPHU�JHRJUDSKLF�PRQRSROLVWV���+RZHYHU��WKLV�LV�RIWHQ�QRWWKH�FDVH�
*RYHUQPHQWDO� DJHQFLHV� FRQFHUQHG� ZLWK� PDUNHW� SRZHU�� VXFK� DV� WKH'HSDUWPHQW�RI�-XVWLFH� �'2-���KDYH� ORQJ� UHOLHG�RQ�SURMHFWHG�FKDQJHV� LQFRQFHQWUDWLRQ�PHDVXUHV�DV�D�VLJQLILFDQW�LQSXW�LQWR�WKHLU�DQDO\VLV�RI�WKHLPSDFW� RI� VWUXFWXUDO� FKDQJHV� LQ� D� PDUNHW�� 7KH� JXLGHOLQHV� WKDW� ZHUHGHYHORSHG�E\�'2-�DQG�ODUJHO\�DGRSWHG�E\�WKH�)HGHUDO�(QHUJ\�5HJXODWRU\&RPPLVVLRQ� �)(5&�� �VHH� )(5&�� ������ PDNH� FOHDU� WKDW� FRQFHQWUDWLRQPHDVXUHV�VKRXOG�IRUP�RQO\�D�FRPSRQHQW�RI�D�PDUNHW�SRZHU�DQDO\VLV���,WLV�DOVR�FRPPRQ�IRU�ERWK�)(5&�DQG�'2-�WR�XVH�FRQFHQWUDWLRQ�PHDVXUHVDV� D� VFUHHQLQJ� WRRO�� � ,I� D�PDUNHW� FRQFHQWUDWLRQ� IDOOV� LQWR� D� ¶VDIH·� OHYHO�RIWHQ� QR� IXUWKHU� DQDO\VLV� LV� SXUVXHG�� � 7KH� PDUNHW� SRZHU� DQDO\VLVVXSSRUWLQJ� WKH� DSSURYDO� E\� )(5&� RI� PDUNHW�EDVHG� UDWHV� IRU� HOHFWULFDOHQHUJ\�LQ�ERWK�&DOLIRUQLD�DQG�WKH�3-0�SRRO��IRU�H[DPSOH��ZDV�GRPLQDWHGE\�FRQFHQWUDWLRQ�PHDVXUHV��VHH�:(3(;�������DQG�-RVNRZ�DQG�)UDPH�������� 'XULQJ�WKH�6XPPHU�RI�������)(5&�DSSURYHG�WKH�DSSOLFDWLRQ�RID� VLQJOH� ILUP� WR� VHOO� DQFLOODU\� VHUYLFHV� LQ� &DOLIRUQLD� EDVHG� XSRQ� DQDQDO\VLV�RI� LWV�PDUNHW�VKDUH� LQ�D�PDUNHW� LQ�ZKLFK� LWV�FRPSHWLWRUV�ZHUHVXEMHFW� WR� UHJXODWRU\� SULFH� FDSV� �VHH� +HQGHUVRQ�� ������� � 6KRUWO\WKHUHDIWHU�� WKH� DQFLOODU\� VHUYLFH� PDUNHW� H[SHULHQFHG� VLJQLILFDQW� SULFHVSLNHV� DQG� HPHUJHQF\�PDUNHW� SULFH� FDSV� ZHUH� LPSRVHG�� 'HVSLWH� WKHIDFW� WKDW� WKH� PDUNHW� VWUXFWXUH� LQ� &DOLIRUQLD� KDV�� WKURXJK� GLYHVWLWXUH�EHFRPH� OHVV FRQFHQWUDWHG� WKDQ� LW�ZDV� DW� WKH� WLPH� LW� ZDV� DSSURYHG� IRUPDUNHW�EDVHG� UDWHV� E\� )(5&�� WKH� &DOLIRUQLD� HQHUJ\� PDUNHW� KDVFRQWLQXHG�WR�H[SHULHQFH�KLJK�OHYHOV�RI�PDUNHW�SRZHU��SDUWLFXODUO\�GXULQJVXPPHU� PRQWKV�� $V� ZH� VKRZ� EHORZ�� WKHVH� FRQFHQWUDWLRQ� OHYHOV� DUHFRQVLGHUDEO\�ORZHU�WKDQ�LQ�WKH�:806�PDUNHW���7KH�H[WUHPHO\�KLJK�SULFHOHYHOV�LQ�&DOLIRUQLD�GXULQJ�WKH�VXPPHU�RI�������D�VLJQLILFDQW�SRUWLRQ�RIZKLFK�FDQ�EH�DWWULEXWHG�WR�PDUNHW�SRZHU��KDYH�OHG�WR�FDOOV�IRU�)(5&�WRUH�H[DPLQH�LWV�SURFHVV�IRU�JUDQWLQJ�PDUNHW�EDVHG�UDWH�DXWKRULW\�'HILQLQJ�WKH�*HRJUDSKLF�0DUNHW
$�QHFHVVDU\�ILUVW�VWHS�LQ�DQ\�DQDO\VLV�RI�PDUNHW�SRZHU�LV�VSHFLI\LQJ�WKHUHOHYDQW�JHRJUDSKLF�PDUNHW���$OWKRXJK�RXU�VLPXODWLRQ�DQDO\VLV�H[DPLQHV

� 6HH�DOVR�)(5&��������ZKLFK� LQFOXGHV� WKH� VWDWHPHQW� WKDW� ³>E@\� DSSO\LQJ� DQ� DQDO\WLF� µVFUHHQ¶� HDUO\� LQ� WKH�PHUJHUUHYLHZ�SURFHVV��WKH�&RPPLVVLRQ�ZLOO�EH�DEOH�WR�LGHQWLI\�SURSRVHG�PHUJHUV�WKDW�FOHDUO\�ZLOO�QRW�KDUP�FRPSHWLWLRQ�´� 6HH�:RODN��1RUGKDXV��DQG�6KDSLUR��������IRU�GHWDLOV�� 6HH�%RUHQVWHLQ��%XVKQHOO��DQG�:RODN��������



�

WKH�HQWLUH�8�6��SRUWLRQ�RI� WKH�0$33�DQG�0$,1�1(5&�SODQQLQJ�UHJLRQV�WKH� VXE�UHJLRQ� RI� KLJKHVW� FRQFHUQ�ZLWK� UHJDUG� WR�PDUNHW� SRZHU� LV� WKH:LVFRQVLQ�8SSHU� 0LFKLJDQ� 6\VWHP� �:806��� � 7KH� :806� DUHD� LVUHODWLYHO\� LVRODWHG� IURP� LWV� QHLJKERULQJ� V\VWHPV� E\� VLJQLILFDQWWUDQVPLVVLRQ� FRQVWUDLQWV� RQ� ERWK� WKH� ,OOLQRLV� ERUGHU� DQG� DW� WKH� (DX�&ODLUH�$USLQ�LQWHUIDFH���)RU�RXU�++,�DQG�SLYRWDO�ELGGHU�DQDO\VLV��DV�ZHOODV� RXU� EDVH�FDVH� PDUNHW� VLPXODWLRQ� ZH� DVVXPH� WKH� :806� LPSRUWFDSDELOLWLHV� JLYHQ� LQ� 7DEOH� ��� � ,Q� 6HFWLRQ� ��� ZH� H[DPLQH� WKH� LPSDFW� RILQFUHDVLQJ�WKHVH�LPSRUW�FDSDELOLWLHV�
)URP�7R &DSDFLW\0$33�:806 �����0:QRQ�:8060$,1�:806 ����0:

7DEOH����%DVH�FDVH�7UDQVPLVVLRQ�3DWK�5DWLQJV
7R� EH� RI� DQ\� SUDFWLFDO� UHOHYDQFH�� FRQFHQWUDWLRQ� PHDVXUHV� PXVW� EHDGMXVWHG�IRU�WKH�LPSRUW�FDSDFLW\�LQWR�WKH�JHRJUDSKLF�PDUNHW�RYHU�ZKLFKWKH� FRQFHQWUDWLRQ�PHDVXUH� LV� DSSOLHG�� �+RZHYHU�� GRLQJ� VR� QHFHVVLWDWHVPDNLQJ� DVVXPSWLRQV� DERXW� ZKRVH VXSSO\� ZLOO� EH� LPSRUWHG�� � :LOO� LWEHORQJ�WR�RQH�RI�WKH�ILUPV�LQ�WKH�PDUNHW��RU�FRPSOHWHO\�WR�RXWVLGHUV"��,QJHQHUDO�� WKH� DSSOLFDWLRQ� RI� FRQFHQWUDWLRQ� PHDVXUHV� WR� WKH� HOHFWULFLW\LQGXVWU\� KDV� QHFHVVLWDWHG� PDQ\� FUHDWLYH� DVVXPSWLRQV� RQ� WKH� SDUW� RIDQDO\VWV� WKDW� IXUWKHU� ZHDNHQ� WKH� DELOLW\� RI� WKLV� PHDVXUH� WR� SUHGLFWDFFXUDWHO\�WKH�VHYHULW\�RI�PDUNHW�SRZHU�
)RU�SXUSRVHV�RI�FDOFXODWLQJ�WKH�++,��ZH�ILUVW�PDNH�WKH�DVVXPSWLRQ�WKDWDOO WKH� LPSRUW� FDSDFLW\� LQWR� WKH� :806� UHJLRQ� LV� VXSSOLHG� E\� PDQ\LQILQLWHVLPDO� ��� 0:�� ILUPV�� � 7KLV� DVVXPSWLRQ� ZLOO� XQGHUVWDWH� WKHFRQFHQWUDWLRQ� RI� WKH�:806�PDUNHW�� EXW� DV� RQH� FDQ� VHH� IURP�7DEOH� ��WKLV� GRHV� QRW� DIIHFW� WKH� FRQFOXVLRQV� UHDFKHG� IURP� VXFK� DQ� DQDO\VLV�7DEOH� �� OLVWV� WKH� FDSDFLW\� FRQWUROOHG� E\� HDFK� RI� WKH� PDMRU� ILUPV� RUFDWHJRULHV�RI� ILUPV� LQ�:806�� LQFOXGLQJ� FDSDFLW\� SODQQHG� WR� JR� RQ� OLQHGXULQJ� ������ 7KH� JHQHUDWLRQ� FDSDFLWLHV� DQG� FRVWV� XVHG� IRU� WKH�:806UHJLRQ� DUH� SURYLGHG� LQ� 7DEOH� ��� LQ� WKH� DSSHQGL[�� *HQHUDWLRQ� GDWDVRXUFHV� DUH�GHVFULEHG� LQ�PRUH�GHWDLO� LQ� VHFWLRQ� ��� �2QH� ILUP��:(3&2�FRQWUROV� URXJKO\� KDOI� RI� WKH� FDSDFLW\� ZLWKLQ� :806�� DQG� WKH� GLOXWLRQSURYLGHG� E\� LPSRUWV� LV� OLPLWHG� E\� WKH� FRQVWUDLQWV� RI� WKH� WUDQVPLVVLRQLQWHUIDFHV�WR������0:��7DEOH����

� ,W�LV�RXU�XQGHUVWDQGLQJ�WKDW�WKH�RXWSXW�IURP�WKUHH�QRQ�XWLOLW\�JHQHUDWLRQ�SODQWV�DGGHG�DIWHU�������'H3HUH��1HHQDK�DQG�:KLWHZDWHU�&RJHQ��DUH�XQGHU�ORQJ�WHUP�FRQWUDFW�WR�:36�DQG�:(3&2��UHVSHFWLYHO\���7KHVH�XQLWV�ZHUH�DGGHG�WRWKH�JHQHUDWLRQ�SRUWIROLRV�RI�WKH�XWLOLWLHV�WR�ZKLFK�WKH\�DUH�FRQWUDFWHG�



�

)LUP 6L]H�0:� ��RI��$YDLODEOH&DSDFLW\ 6�
:(3&2 ���� ��� �����:3	/ ���� ��� �����:36 ���� ��� �����0*( ��� �� �����RWKHU�:806 ��� �� �LPSRUWV ���� ��� �7RWDO ����� ���� ++, �����

7DEOH����/DUJHVW�:806�SURGXFHUV
$V�FDQ�EH�VHHQ�IURP�7DEOH����WKH�++,�LQ�:806�XQGHU�WKH�DVVXPSWLRQ�RI�����LPSRUWLQJ�ILUPV�RI���0:�LV�URXJKO\������� 7KLV�ILJXUH�LV�GULYHQ�E\WKH� ODUJH�VKDUH�RI� FDSDFLW\�FRQWUROOHG�E\�:(3&2� LQ� WKH�:806�UHJLRQ�6LJQLILFDQW�DPRXQWV�RI�FDSDFLW\�DUH�DOVR�FRQWUROOHG�E\�:LVFRQVLQ�3RZHUDQG�/LJKW��:3	/���:LVFRQVLQ�3XEOLF�6HUYLFH��:36��DQG�0DGLVRQ�*DV�DQG(OHFWULF��0*(����:KHQ�WKH�FDSDFLWLHV�RI�WKH�:806�ILUPV�DUH�DXJPHQWHGE\�WKH�WUDQVPLVVLRQ�FDSDFLW\�FRQWUROOHG�E\�WKRVH�ILUPV��WKH�:806�++,LQFUHDVHV� WR� ����� DQG� WKH� ++,� IRU� :(3&2� EHFRPHV� ������ (YHQ� DPDUNHW�ZLGH�++,�RI������LV��ZHOO�DERYH�WKH������OHYHO�FRQVLGHUHG�WR�EH�D¶VDIH·�OHYHO�E\�WKH�PHUJHU�JXLGHOLQHV�RI�'HSDUWPHQW�RI�-XVWLFH���:KHQ�WKH:(3&2� SRUWIROLR� LV� GLYLGHG� LQWR� �� URXJKO\� HTXDO� SDUWV� DQG� WKHWUDQVPLVVLRQ� ULJKWV� DUH� DVVXPHG� QRW� WR� EH� FRQWUROOHG� E\� DQ\� :806ILUPV��WKH�:806�++,�GURSV�WR�DURXQG�������FRQVLGHUHG�E\�'2-�WR�EH¶PRGHUDWHO\� FRQFHQWUDWHG�·� � +RZHYHU�� DV� ZH� GLVFXVV� EHORZ�� HYHQPRGHUDWH� FRQFHQWUDWLRQ� LQ� WKH� HOHFWULFLW\� LQGXVWU\� FDQ� OHDG� WR� YHU\XQFRPSHWLWLYH� PDUNHW� RXWFRPHV� ZKHQ� DOO� RI� WKHVH� ILUPV� DUH� VWUDWHJLFVXSSOLHUV�
2QH� H[DPSOH� RI� WKH� VKRUWFRPLQJV� RI� FRQFHQWUDWLRQ� PHDVXUHV� FDQ� EHWDNHQ� IURP� WKH� &DOLIRUQLD� ,62� HOHFWULFLW\� PDUNHW�� ZKHUH� RQO\� RQH� ILUPFRQWUROV�PRUH� WKDQ�D�����VKDUH�RI� WKH�FDSDFLW\�DYDLODEOH� WR�VHUYH� WKDW

� 7KH�WUDGLWLRQDO�SUDFWLFH�LV�WR�PXOWLSO\�WKH�++,�FDOFXODWLRQ�E\��������� 7KH�WUDQVPLVVLRQ�FDSDFLW\�FRQWUROOHG�E\�:806�ILUPV�ZDV�HVWLPDWHG�IURP�WKH�ILUP�FDSDFLW\�UHVHUYHG�RQ�2$6,6IURP�HDFK�ILUP���7KHVH�FDSDFLWLHV�ZHUH�����0:�IRU�:(3&2������0:�IRU�:3/������0:�IRU�:36��DQG�����0:IRU�:33,



��

PDUNHW� �VHH� 7DEOH� ����� 7KDW� ILUP�� 3*	(� LV� D� QHW�EX\HU RI� SRZHU� DQGWKHUHIRUH� XQOLNHO\�� XQGHU� WKH� FXUUHQW� UHJXODWRU\� UHJLPH�� WR� KDYH� DQLQFHQWLYH� WR� UDLVH� SULFHV�� � <HW� PDUNHW� SRZHU� KDV� EHHQ� D� SUREOHP� LQ&DOLIRUQLD��SDUWLFXODUO\�GXULQJ�SHULRGV�RI�KLJK�GHPDQG�ZKHQ�HYHQ�ILUPVZLWK�VPDOO�PDUNHW�VKDUHV�KDYH�EHHQ�DEOH�WR�LQIOXHQFH�SULFHV���
)LUP 6L]H�0:� ��RI�3HDN/RDG�����*:� 6�

3*	( ���� ��� �����$(6 ���� �� �����5HOLDQW ���� �� �����'XNH ���� �� �����6RXWKHUQ ���� �� �����'\QHJ\ ���� �� �����6&( ���� �� �����
7DEOH����&DOLIRUQLD�&DSDFLW\�6KDUHV�DV�D3HUFHQWDJH�RI�3HDN�'HPDQG

7KH�3LYRWDO�6XSSOLHU�,QGH[
7KH�NH\�TXHVWLRQ�WKDW�GHWHUPLQHV�WKH�H[WHQW�RI�PDUNHW�SRZHU�SRVVHVVHGE\�D�ILUP�LV�LI�WKDW�ILUP�DWWHPSWV�WR�ZLWKKROG�FDSDFLW\�IURP�D�PDUNHW��DUHWKHUH� VXEVWLWXWHV� DYDLODEOH� WR� UHSODFH� WKDW� FDSDFLW\"� � &RQFHQWUDWLRQPHDVXUHV� VXFK� DV� WKH� ++,�� EHFDXVH� WKH\� UHO\� XSRQ� VWDWLF� PHDVXUHVVXFK� DV� LQVWDOOHG� FDSDFLW\�� GR� QRW� DGHTXDWHO\� DGGUHVV� WKLV� FHQWUDOTXHVWLRQ���)RU�WKLV�UHDVRQ�ZH�ZLOO�DOVR�FDOFXODWH�DQ�DOWHUQDWLYH�PHDVXUHZKLFK�ZH� FDOO� WKH� 3LYRWDO� 6XSSOLHU� ,QGH[ �36,��� � 7KH� 36,� FDOFXODWHV� WKHIUHTXHQF\�WKDW�VRPH�TXDQWLW\�IURP�D�JLYHQ�VXSSOLHU�LV�UHTXLUHG�WR�VHUYHPDUNHW� GHPDQG�� � 8QGHU� VXFK� FRQGLWLRQV�� WKH� ILUP� LV� D� PRQRSRO\VXSSOLHU� IRU� WKH�SRUWLRQ�RI�GHPDQG�WKDW�FDQQRW�EH�VHUYHG�E\�DQ\�RWKHUILUP�
7KH�36,�IRU�D�JLYHQ�ILUP�VXEWUDFWV�WKH�WRWDO�H[SHFWHG�JHQHUDWLRQ�FDSDFLW\RI�DOO�RWKHU�ILUPV��DV�ZHOO�DV�DOO�DYDLODEOH�LPSRUWHG�FDSDFLW\��IURP�D�JLYHQ

�� %HFDXVH�LPSRUWV�DOPRVW�QHYHU�UHDFK�WKH�OHYHO�RI�WUDQVPLVVLRQ�FDSDFLW\�LQWR�&DOLIRUQLD��PDUNHW�VKDUHV�DUH�H[SUHVVHGLQ�7DEOH���DV�D�SHUFHQWDJH�RI�SHDN�ORDG��UDWKHU�WKDQ�DV�D�VKDUH�RI�LQVWDOOHG�FDSDFLW\�SOXV�WRWDO�LPSRUW�FDSDFLW\���7KHWZR�WDEOHV�DUH�WKHUHIRUH�QRW�GLUHFWO\�FRPSDUDEOH���7KHVH�ILJXUHV�DUH�SUHVHQWHG�IRU�LOOXVWUDWLYH�SXUSRVHV�RQO\��� 6HH�%RUHQVWHLQ��%XVKQHOO��DQG�:RODN��������



��

OHYHO� RI� WKH� PDUNHW� GHPDQG�� � ,I� WKLV� UHVLGXDO� GHPDQG� LV� JUHDWHU� WKDQ]HUR��WKHQ�ILUP� L LV�D�SLYRWDO�VXSSOLHU�IRU�WKLV�PDUNHW�� �7KLV�PHDQV�WKDWWKH� ILUP�XQGHU� FRQVLGHUDWLRQ� LV� HVVHQWLDO� WR� VHUYH� WKH�PDUNHW� GHPDQG�JLYHQ� WKDW�DOO�RI� WKH�FDSDFLW\�RI�RWKHU� ILUPV� LV�EHLQJ�XVHG� WR� VHUYH� WKLVOHYHO� RI�PDUNHW�GHPDQG�� �)RU�D�GHPDQG� OHYHO�'W LQ�SHULRG� W�� WKH�36,� LVGHILQHG�DV�IROORZV�
°̄°®
­ d�� !�� ¦¦zz �LI� �LI� 0D[,032576*HQFDS' 0D[,032576*HQFDS'36,

LM MW
LM MW

LW ��������������
:KHUH� *HQFDSM LV� WKH� FDSDFLW\� RI� ILUP� M�� DQG� 0D[,032576 LV� WKHDJJUHJDWH� LPSRUW�FDSDELOLW\� LQWR�WKH�UHJLRQ�� �:KHQ�LWV�UHVLGXDO�GHPDQGLV�SRVLWLYH��D� ILUP� IDFHV�QR�FRPSHWLWLRQ� IRU� WKH�VXSSO\�RI� WKLV� �UHVLGXDO�SRUWLRQ�RI�WKH�PDUNHW�DQG�LV�WKHUHIRUH�HIIHFWLYHO\�D�PRQRSROLVW�RYHU�WKLVTXDQWLW\� RI� RXWSXW�� � � ,I� WKH� PDUNHW� GHPDQG� LV� SHUIHFWO\ LQHODVWLF�XQUHVSRQVLYH� WR� SULFH�� IRU� WKH� SLYRWDO� TXDQWLW\�� WKH� VXSSOLHU� FDQ� UDLVHSULFHV� WR� DOPRVW� DQ\� OHYHO³VXEMHFW� WR� UHJXODWRU\� LQWHUYHQWLRQ³LI� LW� LVZLOOLQJ�WR�VHOO�RQO\�WKLV�TXDQWLW\��� 7KH�36, FDOFXODWHV�WKH�SHUFHQWDJH�RIWLPH�RYHU�D�JLYHQ�SHULRG�IRU�ZKLFK�D�ILUP�DFKLHYHV�WKLV�SLYRWDO�VWDWXV�E\VXPPLQJ�WKH�QXPEHU�RI�KRXUV�GXULQJ�D�WLPH�SHULRG�7 �LQ�RXU�FDVH�RQH\HDU��LQ�ZKLFK�WKDW�ILUP�LV�SLYRWDO�¦  7

W LWL 36,736, �
� ���

:H�FDOFXODWHG�WKH�36,�IRU�WKH�IRXU�ODUJHVW�LQYHVWRU�RZQHG�XWLOLWLHV�LQ�WKH:806� UHJLRQ�� DJDLQ� DVVXPLQJ�D� WRWDO� LPSRUW� FDSDELOLW\� LQWR�:806�RI�����0:�� �$V�FDQ�EH�VHHQ� IURP�7DEOH����:(3&2�DJDLQ�VWDQGV�RXW�DVWKH�GRPLQDQW�VXSSOLHU� WR� WKH�:806�UHJLRQ�� � ,W� LV�D�SLYRWDO� VXSSOLHU� WR:806�IRU�DOO�ORDGV�DERYH������0:���8VLQJ�WKH������VWDWH�ZLGH�DQQXDOORDG� GXUDWLRQ� FXUYH� IURP�:LVFRQVLQ·V� $GYDQFH� 3ODQ� ��� ZH� FUHDWHG� DQHVWLPDWHG� ORDG�GXUDWLRQ� FXUYH� IRU� WKH� :806� UHJLRQ� E\� DVVXPLQJ� WKHVDPH�ORDG�VKDSH�IRU�:806�DQG�VFDOLQJ�WKDW�ORDG�VKDSH�DFFRUGLQJ�WR�WKHIRUHFDVW�SHDN�ORDG�IRU��������7KH�ORDG�GXUDWLRQ�FXUYH�LV�VKRZQ�LQ�)LJXUH��� � 7KH� SHDN� ORDG� LQ�:806�� WDNHQ� IURP�0$,1� SODQQLQJ� GRFXPHQWV���ZDV� DVVXPHG� WR� EH� ������ 0:�� � :LWK� WKLV� OHYHO� DV� WKH� SHDN�ORDG�
�� 7KLV�LV�DOPRVW�FHUWDLQO\�WKH�SURILW�PD[LPL]LQJ�RXWSXW�LI�WKHUH�LV�QR�SULFH�FDS���7KH�SLYRWDO�ILUP�ZRXOG�EH�ZLOOLQJ�WRVXSSO\�D�YHU\�VPDOO�UHVLGXDO�GHPDQG�LI�WKH�SULFH�UHDFKHV�YHU\�KLJK�OHYHOV��� 6HH�³0$,1�/RDG�DQG�5HVRXUFHV�$XGLW��6XPPHU�RI������´



��

:(3&2� LV�D�SLYRWDO� VXSSOLHU� IRU� URXJKO\�KDOI RI� WKH�KRXUV� LQ� WKH� \HDU�7KH�RWKHU�VXSSOLHUV�DUH�SLYRWDO�OHVV�WKDQ����RI�WKH�KRXUV��LI�DW�DOO�
)LUP &DSDFLW\ 3LYRWDO/HYHO 1XPEHU�RI3LYRWDOKRXUV

��RI�KRXUVSLYRWDO��36,�
:(3&2 ���� ���� ���� ������:3/ ���� ����� �� �����:36 ���� ����� � �����0*( ��� ����� � �RWKHU�:806 ��� � � �LPSRUWV ���� � � �

7DEOH����3LYRWDO�6XSSOLHU�$QDO\VLV
:H� LQFOXGH� QR UHVHUYH� PDUJLQ� LQ� WKH� SLYRWDO� VXSSOLHU� FDOFXODWLRQVSUHVHQWHG� LQ� 7DEOH� ��� � $GGLQJ� D� ��� RSHUDWLQJ� UHVHUYH� WR� WKH� SHDNGHPDQG�OHYHO�UDLVHV�WKH�SHUFHQWDJH�RI�KRXUV�LQ�ZKLFK�:(3&2�LV�SLYRWDOWR� URXJKO\� ������ $V� ZLWK� RXU� ++,� FDOFXODWLRQ�� ZH� KDYH� LQLWLDOO\DVVXPHG� WKDW� QRQH RI� WKH� WUDQVPLVVLRQ� FDSDFLW\� LV� FRQWUROOHG� E\� WKHILUPV�ZLWKLQ�:806���,I�ZH�DGG�WKH�ILUP�2$6,6�UHVHUYDWLRQ�FDSDFLWLHV�WRWKH�JHQHUDWLRQ�FRQWUROOHG�E\�HDFK�ILUP������0:�LQ�WKH�FDVH�RI�:(3&2��ZLWK�QR�UHVHUYH�PDUJLQ�:(3&2�LV�SLYRWDO�����RI�WKH�WLPH�

�

����

����

����

����

�����

�����

�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ������RI�KRXUV�DW�RU�DERYH�ORDG�OHYHO

/RDG
��0:

�

)LJXUH����/RDG�GXUDWLRQ�&XUYH�IRU�:806
�� $������VXUYH\�RI�1(5&�UHJLRQDO�UHVHUYH�SROLFLHV�FDOFXODWHG�WKDW�WKH�W\SLFDO�UHVHUYH�OHYHO�IRU�0$,1�ZDV�DURXQG�����0:��RU�URXJKO\����RI������SHDN�GHPDQG�



��

,W� LV� LPSRUWDQW� WR� QRWH� WKDW� WKH� 36,� LV� D� YHU\� OLEHUDO� VFUHHQLQJ� WRRO� IRUPDUNHW�SRZHU�LQ�HOHFWULFLW\�PDUNHWV���,W�HVVHQWLDOO\�GHWHFWV�WKH�IUHTXHQF\RI� PRQRSRO\ SRZHU� KHOG� E\� D� JLYHQ� ILUP�� � $V� FDQ� EH� VHHQ� IURP� RXUROLJRSRO\�VLPXODWLRQV�DQG�IURP�HPSLULFDO�VWXGLHV�RI�H[LVWLQJ�UHVWUXFWXUHGHOHFWULFLW\�PDUNHWV��ILUPV�FDQ�HIIHFWLYHO\�UDLVH�SULFHV�ZHOO�DERYH�PDUJLQDOFRVWV� LQ� DQ� ROLJRSRO\� �L�H� IHZ� ILUP�� VHWWLQJ�� � (YHQ� JLYHQ� WKHVHVKRUWFRPLQJV�KRZHYHU��ZH� IHHO� WKDW� SLYRWDO� VXSSOLHU� DQDO\VHV� DUH�PRUHLQIRUPDWLYH�DERXW�WKH�FRPSHWLWLYH�SRWHQWLDO�RI�DQ�HOHFWULFLW\�PDUNHW�WKDQWKH�++,�EHFDXVH�WKH�36,�H[SOLFLWO\�UHFRJQL]HV�WKDW�WKH�DELOLW\�WR�H[HUFLVHPDUNHW� SRZHU� LQ� D� GHUHJXODWHG� HOHFWULFLW\�PDUNHW� GHSHQGV� FUXFLDOO\� RQWKH�OHYHO�RI�GHPDQG�
%HFDXVH�RI�KRZ�HOHFWULFLW\�KDV�EHHQ�SULFHG�KLVWRULFDOO\��WKHUH�LV�YLUWXDOO\QR� SULFH�UHVSRQVH� RI� UHWDLO� GHPDQG� WR� KRXUO\� FKDQJHV� LQ� ZKROHVDOHSULFHV�� � &RQVHTXHQWO\�� WKH� SULPDU\� PHFKDQLVP� WKDW� GLVFLSOLQHV� WKHH[HUFLVH� RI�PDUNHW� SRZHU� LV� WKH� FRPSHWLWLYH� VXSSO\� UHVSRQVH� E\� RWKHUPDUNHW�SDUWLFLSDQWV���7KH�SLYRWDO�VXSSOLHU�LQGH[�JLYHV�WKH�SHUFHQWDJH�RIKRXUV� �DQG�DVVRFLDWHG� ORDG� OHYHOV��ZKHQ� WKDW� FRPSHWLWLYH� UHVSRQVH�KDVWKH� SRWHQWLDO� WR� OLPLW� WKH� H[HUFLVH� RI� PDUNHW� SRZHU� E\� WKH� PDUNHWSDUWLFLSDQW�XQGHU�FRQVLGHUDWLRQ���,Q�DGGLWLRQ��WKHUH�DUH�VWLOO�YHU\�VWURQJLQFHQWLYHV�IRU�DOO�PDUNHW�SDUWLFLSDQWV�WR�DWWHPSW�WR�HOHYDWH�SULFHV�GXULQJKRXUV�ZKHQ�RQH�RU�D�VPDOO�QXPEHU�RI�ILUPV�DUH�SLYRWDO�RU�QHDUO\�SLYRWDO�7R� DVVHVV� WKHVH� LQFHQWLYHV� UHTXLUHV� D� IRUPDO�PRGHO� RI� WKH� FRPSHWLWLYHLQWHUDFWLRQ��ZKLFK�ZH�FRQVWUXFW�DQG�DQDO\]H�ODWHU�LQ�WKLV�UHSRUW�
7KH�6KRUWFRPLQJV�RI�&RQFHQWUDWLRQ�0HDVXUHV
$OWKRXJK� ¶ERLOHU�SODWH·� PHDVXUHV� RI� PDUNHW� SRZHU�� VXFK� DV� LQGXVWU\FRQFHQWUDWLRQ�DQG�SLYRWDO�VXSSOLHU�FDOFXODWLRQV��DUH�RIWHQ�FRUUHODWHG�ZLWKPDUNHW�SRZHU��WKLV�LV�QRW�DOZD\V�WKH�FDVH���$OWKRXJK�WKH�SLYRWDO�VXSSOLHUIUHTXHQF\�GRHV�DWWHPSW�WR�DFFRXQW�IRU�WKH�OLNHO\�VXSSO\�UHVSRQVHV�RI�RQHILUP� WR� WKH� DFWLRQV� RI� RWKHUV�� LW� GRHV� QRW� UHIOHFW� WKH� DFWXDO� VWUDWHJLFUHVSRQVH�RI�RWKHU� ILUPV� WR� WKH�DFWLRQV�RI� WKH� ILUP�XQGHU� FRQVLGHUDWLRQ�7KHUH�DUH�PDQ\�IDFWRUV�EH\RQG�WKH�QXPEHU�DQG�VL]H�RI�ILUPV�LQ�D�PDUNHWZKLFK� LPSDFW� WKH� GHJUHH� RI� FRPSHWLWLRQ� ZLWKLQ� DQ� LQGXVWU\�� � 7KHVHIDFWRUV�LQFOXGH�
x 7KH� LQFHQWLYHV� RI� SURGXFHUV�� ,Q� WKH� QHDU� WHUP�� LW� LV� OLNHO\� WKDWHOHFWULFLW\� PDUNHWV� ZLOO� IHDWXUH� D� GLYHUVH� VHW� RI� ILUPV�� LQFOXGLQJPXQLFLSDO� DQG� FRRSHUDWLYHO\�RZQHG�XWLOLWLHV�� XQUHJXODWHG� JHQHUDWLRQFRPSDQLHV�� DQG� WUDGLWLRQDO� YHUWLFDOO\�LQWHJUDWHG� UHJXODWHG� XWLOLWLHV�(DFK�W\SH�RI�ILUP�LV�OLNHO\�WR�UHVSRQG�GLIIHUHQWO\�WR�D�JLYHQ�FRPSHWLWLYHHQYLURQPHQW�



��

)RU�H[DPSOH��D�PDUNHW�ZLWK� WKUHH� ODUJH�PXQLFLSDO�JHQHUDWRUV�ZRXOGDSSHDU� WR� EH� KLJKO\� FRQFHQWUDWHG�� � +RZHYHU� WKHVH� ILUPV� FRXOG� EHSXUFKDVLQJ� QHDUO\� DV� PXFK�� RU� PRUH�� SRZHU� IURP� WKH� ZKROHVDOHPDUNHW�DV�WKH\�DUH�VHOOLQJ���7KH\�ZRXOG�WKHUHIRUH�KDYH�OHVV�LQFHQWLYHWR� H[HUFLVH� PDUNHW� SRZHU� WKDQ� D� IRU�SURILW�� XQUHJXODWHG� JHQHUDWLRQFRPSDQ\�ZLWK�QR�ORDG�REOLJDWLRQV��<HW�WKH�++,�PHDVXUH�ZRXOG�\LHOGWKH� VDPH� UHVXOWV� IRU� D� PDUNHW� ZLWK� WKUHH� XQUHJXODWHG� JHQHUDWLRQFRPSDQLHV�ZLWK�QR�SXUFKDVLQJ�REOLJDWLRQV�DV�IRU�D�PDUNHW�ZLWK�WKUHHPXQLFLSDO�SURGXFHUV�RI� WKH� VDPH�VL]H� WKDW�DUH�QHW� SXUFKDVHUV� IURPWKH�ZKROHVDOH�PDUNHW�
x 7KH�SULFH�UHVSRQVLYHQHVV��HODVWLFLW\��RI�GHPDQG�� ,Q�PDUNHWV�ZKHUHFXVWRPHUV� FDQ� HDVLO\� FKRRVH� QRW� WR� FRQVXPH� D� SURGXFW�� RU� WRFRQVXPH� D� VXEVWLWXWH� LQVWHDG�� SURGXFHUV� FDQQRW� UDLVH� SULFHV� IDUDERYH� FRVWV� ZLWKRXW� VLJQLILFDQWO\� UHGXFLQJ� VDOHV�� � &RQYHUVHO\�� DSURGXFHU�WKDW�NQRZV�WKDW�LWV�SURGXFW�LV�HVVHQWLDO�WR�VHUYH�WKH�PDUNHWFDQ�SURILWDEO\�UDLVH�SULFHV�WR�YHU\�KLJK�OHYHOV�

1HLWKHU� WKH� ++,� QRU� D� SLYRWDO� VXSSOLHU� PHDVXUH� FRQVLGHUV� GHPDQGUHVSRQVH�LQ�DQ\�IRUP���7KXV��D�¶VDIH·�OHYHO�RI�PDUNHW�FRQFHQWUDWLRQ�LQDQ� LQGXVWU\� ZLWK� H[WUHPHO\� HODVWLF� GHPDQG��VXFK� DV� EUHDNIDVWFHUHDOV��LV� YLHZHG� H[DFWO\� WKH� VDPH� DV� D� PDUNHW� IRU� D� SURGXFW� IRUZKLFK�GHPDQG�LV�LQHODVWLF��VXFK�DV�HOHFWULFLW\�
x 7KH� SRWHQWLDO� IRU� H[SDQVLRQ� RI� RXWSXW� E\� FRPSHWLWRUV� DQGSRWHQWLDO� FRPSHWLWRUV�� -XVW� DV� D� SURGXFHU� ZLWK� YHU\� SULFHUHVSRQVLYH� FXVWRPHUV� FDQQRW� H[HUFLVH� PXFK�PDUNHW� SRZHU�� QHLWKHUFDQ� D� SURGXFHU� IDFHG� ZLWK� PDQ\� SULFH�UHVSRQVLYH� FRPSHWLWRUV�7UDQVPLVVLRQ� FDSDFLW\� LQWR� D� UHJLRQ� DQG� DYDLODEOH� FRPSHWLWLYHJHQHUDWLRQ�FDSDFLW\�DUH�WKH�PDLQ�IDFWRUV�LQ�GHWHUPLQLQJ�WKH�SRWHQWLDOIRU�VKRUW�UXQ�FRPSHWLWLYH�HQWU\�RU�RXWSXW�H[SDQVLRQ�
7KHVH� IDFWRUV�DUH�QRW�FDSWXUHG�E\�PHDVXUHV�RI� WKH�FRQFHQWUDWLRQ�RI�DQLQGXVWU\�� �&RQFHQWUDWLRQ�PHDVXUHV� LQGLFDWH� WKH� FXUUHQW� GLVWULEXWLRQ� RIVDOHV�RU�FDSDFLW\��EXW�VD\�OLWWOH�DERXW�WKH�OLNHO\�VXSSO\�UHVSRQVH�RI�RWKHUILUPV�ZKHQ�RQH�ILUP�UHGXFHV�LWV�RXWSXW�LQ�DQ�DWWHPSW�WR�UDLVH�SULFH��7KLVLV� D� FULWLFDO� TXHVWLRQ� LQ� WKH� HOHFWULFLW\� LQGXVWU\� ZKHUH� WKH� SURGXFW� LV�ZLWK� VRPH�H[FHSWLRQV��QRW� VWRUDEOH� DQG� VKRUW�UXQ�GHPDQG� LV� UHODWLYHO\LQHODVWLF��� %HFDXVH�RI�WKHVH�IDFWRUV��FRQFHQWUDWLRQ�PHDVXUHV�DUH�RIWHQDQ� LQDSSURSULDWH� ¶VFUHHQ·� LQ� WKH� HOHFWULFLW\� LQGXVWU\�� � (YHQ� WKRXJK� RQH

�� 6HH�:RODN�DQG�3DWULFN��������IRU�DQ�DQDO\VLV�RI�WKH�HODVWLFLW\�RI�GHPDQG�RI�LQGXVWULDO�FRQVXPHUV�LQ�WKH�8�.��XQGHUUHDO�WLPH�SULFLQJ�



��

ILUP�PD\�KDYH�D�UHODWLYHO\�VPDOO�PDUNHW�VKDUH�DW�D�JLYHQ�GHPDQG�OHYHO��LWPD\�EH�WKH�FDVH�WKDW�LI�WKDW�ILUP�UHGXFHG�RXWSXW��QR�RWKHU�ILUP�ZRXOG�EHDEOH� WR� UHSODFH� WKDW� VXSSO\� EHFDXVH� RI� FRVW�� FDSDFLW\� RU� WUDQVPLVVLRQFRQVWUDLQWV�� � 7KH� ROLJRSRO\� HTXLOLEULXP� DSSURDFK� KHOSV� WR� DQDO\]H� DQGGHWHFW�VXFK�VLWXDWLRQV�
$�PDMRU�FRQFOXVLRQ� IURP�PDUNHW�SRZHU�DQDO\VHV�SHUIRUPHG�RQ�H[LVWLQJZKROHVDOH� HOHFWULFLW\� PDUNHWV� LV� WKDW� WKH� DPRXQW� RI� PDUNHW� SRZHUH[HUFLVHG�GHSHQGV�XSRQ�FXUUHQW�PDUNHW� FRQGLWLRQV�� LQFOXGLQJ� WKH� OHYHORI� GHPDQG�� WKH� DPRXQW� RI� DYDLODEOH� WUDQVPLVVLRQ� FDSDFLW\�� DQG� WKHDPRXQW�RI�DYDLODEOH�JHQHUDWLRQ��� 7KH�++,�EDVHG�RQ�JHQHUDWLQJ�FDSDFLW\LV� XQDEOH� WR� FDSWXUH� WKH� G\QDPLF� QDWXUH� RI� WKH� SRWHQWLDO� IRU� PDUNHWSRZHU�� � 7KH� 36,� LQGH[� FDSWXUHV� D� SDUW� RI� WKLV� G\QDPLF� QDWXUH� RI� WKHPDUNHW� SRZHU�SRVVHVVHG�E\� D� ILUP��EXW� RQO\� GHWHFWV� WKH�PRVW� H[WUHPHOHYHO�RI�PDUNHW�SRZHU���$�VLPXODWLRQ�PRGHO�EDVHG�RQ�HVWLPDWHV�RI�DFWXDOPDUNHW� SDUWLFLSDQW� FRVWV� FDQ� FRPH� WKH� FORVHVW� WR� FDSWXULQJ� WKH� DFWXDOG\QDPLF�SURFHVV�JRYHUQLQJ�WKH�H[WHQW�RI�WKH�PDUNHW�SRZHU�H[HUFLVHG�LQDFWXDO�FRPSHWLWLYH�HOHFWULFLW\�PDUNHWV�����6LPXODWLQJ�WKH�6WUDWHJLF�%HKDYLRU�RI�)LUPV
7KH� DSSURDFK� WR� DQDO\]LQJ� PDUNHW� SRZHU� WKDW� ZH� WDNH� KHUH� LV� WRVLPXODWH� WKH� VWUDWHJLF� EHKDYLRU� RI� ILUPV� LQ� WKH� PDUNHW�� � 7KHVHVLPXODWLRQV�DUH�EDVHG�RQ�WKH�FRVW�DQG�SURGXFWLRQ�FKDUDFWHULVWLFV�RI�WKHDFWXDO�VHW�RI�JHQHUDWLRQ�XQLWV�WKDW�D�ILUP�RZQV��RU�WKH�JHQHUDWLRQ�XQLWVWKDW� LW� ZRXOG� RZQ� XQGHU� D� FHUWDLQ� UHVWUXFWXULQJ� VFHQDULR�� � 7R� VSHFLI\IXOO\� WKH� EDVLV� IRU� VXFK� D� VLPXODWLRQ�� ZH� PXVW� GHVFULEH� WKH� VWUDWHJLFYDULDEOHV�WKDW�ILUPV�FRQWURO�DQG�WKH�DVVXPSWLRQV�DERXW�WKH�EHKDYLRU�RIRWKHU�ILUPV�
,Q� PRVW� RI� WKH� ZRUN� WKDW� ZH� KDYH� GRQH� LQ� WKLV� DUHD��� ZH� KDYHLPSOHPHQWHG�WKH�ROLJRSRO\�HTXLOLEULXP�DSSURDFK�E\�DQDO\]LQJ�D�YDULDQWRI� WKH� &RXUQRW�1DVK� FRQFHSW� RI� ILUP� VWUDWHJLHV� DQG� EHOLHIV�� � 7KH&RXUQRW�1DVK� DSSURDFK� LV� WR� DVVXPH� WKDW� VWUDWHJLF� ILUPV� HPSOR\TXDQWLW\� VWUDWHJLHV�� HDFK� VWUDWHJLF� ILUP� FKRRVHV� LWV� TXDQWLW\� WR� SURGXFHWDNLQJ�DV�JLYHQ�WKH�RXWSXW�EHLQJ�SURGXFHG�E\�DOO�RWKHU�VWUDWHJLF� ILUPV�:H� UHFRJQL]H�� KRZHYHU�� WKDW� QRW� DOO� ILUPV� DUH� OLNHO\� WR� EHKDYHVWUDWHJLFDOO\���9HU\�VPDOO�ILUPV�DUH�PRUH�OLNHO\�WR�VLPSO\�WDNH�WKH�PDUNHWSULFH�DV�JLYHQ�DQG�SURGXFH�DOO�RXWSXW� IRU�ZKLFK� LWV� LQFUHPHQWDO�FRVW� LVOHVV� WKDQ� WKH� PDUNHW� SULFH�� � 6LPLODUO\�� SXEOLF� SRZHU� DJHQFLHV� DQG

�� 6HH�%RUHQVWHLQ��%XVKQHOO�DQG�:RODN���������� 6HH� %RUHQVWHLQ� DQG� %XVKQHOO� �������� %RUHQVWHLQ�� %XVKQHOO� DQG� .QLWWHO� ������� DQG� %RUHQVWHLQ�� %XVKQHOO� DQG.QLWWHO��������



��

FRRSHUDWLYHV��ZLWK�QR�H[SOLFLW�JRDO�RI�PD[LPL]LQJ�SURILWV��ZLOO�DOVR� OLNHO\EHKDYH�FRPSHWLWLYHO\�� �7KXV��ZH�PRGHO�RQO\�WKH�SRUWIROLRV�RI� WKH� ODUJHU�LQYHVWRU�RZQHG�ILUPV�DV�&RXUQRW�FRPSHWLWRUV���9HU\�VPDOO� ILUPV��SXEOLFSRZHU� DJHQFLHV�� DQG� FRRSHUDWLYHV� DUH�PRGHOHG�DV�SULFH�WDNHUV�� ERWK� LQWKHLU� RZQ�EHKDYLRU�DQG� LQ�KRZ� WKH\� DUH� YLHZHG�E\� VWUDWHJLF� SOD\HUV� LQWKH�PDUNHW���
,Q� WKH� FRQWH[W� RI� DQ� HOHFWULFLW\� PDUNHW�� WKH� &RXUQRW� PRGHO� VHHPV� DQDSSURSULDWH�VWDUWLQJ�SRLQW��RQH�WKDW�KDV�EHHQ�XWLOL]HG�LQ�YDULRXV�IRUPV�WRDQDO\]H� HOHFWULFLW\� PDUNHWV� E\� $QGHUVVRQ� DQG� %HUJPDQ� �������� 2UHQ��������DQG�+RJDQ����������7KH�RWKHU�EDVLF�QRQ�FRRSHUDWLYH�HTXLOLEULXPFRQFHSW��WKH�%HUWUDQG�HTXLOLEULXP��LQ�ZKLFK�ILUPV�FRPSHWH�RQ�SULFHV��LVVXSSRUWHG� E\� WKH� DVVXPSWLRQ� WKDW� DQ\� ILUP� FDQ� FDSWXUH� WKH� HQWLUHPDUNHW� E\� SULFLQJ� EHORZ� RWKHUV� DQG� FDQ� H[SDQG� RXWSXW� WR�PHHW� VXFKGHPDQG�� �%HFDXVH�JHQHUDWLRQ�FDSDFLWLHV�SUHVHQW�VLJQLILFDQW�FRQVWUDLQWVLQ�HOHFWULFLW\�PDUNHWV��WKLV�DVVXPSWLRQ�LV�QRW�WHQDEOH���
&DSDFLW\�FRQVWUDLQWV�RQ�JHQHUDWLRQ�DUH�VLJQLILFDQW�LQ�ERWK�WKH�PHGLXP�WHUP��EDVHG�XSRQ�LQYHVWPHQWV�LQ�FRQVWUXFWLRQ�RI�QHZ�FDSDFLW\��DQG�WKHVKRUW�WHUP�� LQ� ZKLFK� SODQWV� DUH� UHQGHUHG� ´XQDYDLODEOHµ� GXH� WRPDLQWHQDQFH� DQG� RWKHU� UHOLDELOLW\� FRQVLGHUDWLRQV�� � 7KLV� ODWWHU�� VKRUW�WHUP�� FRQVWUDLQW� LV� PRVW� UHOHYDQW� WR� RXU� ZRUN�� EHFDXVH� WKH� FDSDFLW\LQYHVWPHQWV� RI� WKH�PDMRU� SOD\HUV� KDYH� DOUHDG\� WDNHQ� SODFH��� ,Q� WKHLUVWXG\�RI�WKH�8.�HOHFWULFLW\�PDUNHW��:RODN�DQG�3DWULFN��������DUJXH�WKDWWKH�PDUNHW� SRZHU� RI� WKH� GRPLQDQW� ILUPV� LV� PDQLIHVWHG� WKURXJK� WKRVHILUPV
�GHFODULQJ�FHUWDLQ�SODQWV�XQDYDLODEOH�WR�VXSSO\� LQ�FHUWDLQ�SHULRGV�7KXV�� WKH� FHQWUDOL]HG� SULFH� PHFKDQLVP� DQG� FDSDFLW\�FRQVWUDLQHGVXSSOLHUV� LQ� HOHFWULFLW\�PDUNHWV� �DW� OHDVW� GXULQJ� SHDN� SHULRGV�� VXSSRUWWKH�XVH�RI�D�&RXUQRW�PRGHO�IRU�D�EDVH�FDVH�DQDO\VLV�

�� 2QH�FDQ�PRGHO�HYHQ�WKH�VPDOOHVW�ILUPV�DV�DFWLQJ�VWUDWHJLFDOO\��EXW�LW�DIIHFWV�WKH�RXWFRPHV�RI�WKH�VLPXODWLRQV�YHU\OLWWOH�� �:KLOH� LW� LV� WUXH� WKDW� HYHQ� D� YHU\� VPDOO� ILUP�PLJKW� EH� DEOH� WR� SURILW� E\� UHVWULFWLQJ�RXWSXW� LI� GHPDQG� LV� YHU\LQHODVWLF�DQG�WKH�VXSSO\�RI�RWKHU�ILUPV�LV�DW�WKHLU�FDSDFLW\��ODUJHU�ILUPV�ZLOO�KDYH�D�VWURQJHU�LQFHQWLYH�WR�UHVWULFW�RXWSXWLQ�DOPRVW�DOO�FLUFXPVWDQFHV���:KHQ�WKH�ODUJHU�ILUPV�UHVWULFW�WKHLU�RXWSXW��WKH�LQFHQWLYHV�IRU�VPDOOHU�ILUPV�WR�GR�VR�DUHGLPLQLVKHG�� � 7KXV�� LQ� HTXLOLEULXP� WKH� ODUJHVW� ILUPV� LQ� WKH�PDUNHW� �ZKR� VWLOO�PLJKW� KDYH� D� UHODWLYHO\� VPDOO�PDUNHWVKDUH��DUH�WKH�PRVW�OLNHO\�WR�DFW�VWUDWHJLFDOO\���,QFOXGHG�DPRQJ�WKH�VPDOO�ILUPV�DUH�WKRVH�WKDW�WDNH�D�VPDOO�QHW EX\�RUVHOO�SRVLWLRQ��DV�ZH�GLVFXVV�EHORZ��� 0RGHOV�RI�%HUWUDQG�FRPSHWLWLRQ�ZLWK� LQFUHDVLQJ�PDUJLQDO�FRVWV�DQG�FDSDFLW\�FRQVWUDLQWV�GR�H[LVW��EXW� WKH\�RIWHQKDYH� QR� � SXUH�VWUDWHJ\� HTXLOLEULXP�� � 7KRVH� WKDW� GR� KDYH� D� SXUH�VWUDWHJ\� HTXLOLEULXP� JHQHUDOO\� UHVHPEOH� &RXUQRWRXWFRPHV�PRUH�FORVHO\��� 7KHUH� LV�RQH�RWKHU� VLJQLILFDQW� VKRUW�WHUP�FDSDFLW\�FRQVWUDLQW�� LQYROYLQJ� WKH�FRPPLWPHQW�RI�JHQHUDWLRQ�XQLWV� WR�DGLVSDWFK�SURFHVV�� �%HFDXVH�PRVW�JHQHUDWLRQ�XQLWV� DUH�FRQVWUDLQHG� LQ�KRZ�TXLFNO\� WKH\�FDQ�EHJLQ�SURGXFLQJ�RXWSXWIURP�D�VKXW�GRZQ�VWDWH�DQG�KRZ�TXLFNO\�WKH\�FDQ�LQFUHDVH�RXWSXW�WR�KLJKHU�OHYHOV��JHQHUDWRUV�PXVW�FRPPLW�WR�FHUWDLQRXWSXW�FDSDELOLWLHV�EHIRUH�WKH\�DFWXDOO\�SURYLGH�RXWSXW� LQ�D�JLYHQ�KRXU�� �:H�GLVFXVV� WKH�TXDOLWDWLYH� LPSOLFDWLRQV�RIWKHVH�FRQVWUDLQWV�RQ�RXU�PDUNHW�SRZHU�PRGHO�ODWHU�LQ�WKLV�SDSHU�
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2WKHU�ROLJRSRO\�HTXLOLEULXP�FRQFHSWV
:KLOH� ZH� KDYH� SULPDULO\� XWLOL]HG� WKH� &RXUQRW�1DVK� FRQFHSW� LQ� RXUVWXGLHV�RI�HOHFWULFLW\�PDUNHWV��WKHUH�DUH�RWKHU�HTXLOLEULXP�FRQFHSWV�WKDWVKRXOG�DOVR�EH�FRQVLGHUHG�� � ,W� LV�GLIILFXOW� WR�SRLQW� WR�D� VLQJOH� HFRQRPLFHTXLOLEULXP�FRQFHSW�DV� WKH� ´EHVWµ�DSSURDFK� IRU�DOO�PDUNHWV�� �(DFK�KDVVWUHQJWKV� DQG� ZHDNQHVVHV� WKDW� PDNH� VXFK� D� FKRLFH� YHU\� PXFK� FDVHVSHFLILF�� � 2IWHQ� GLIIHUHQW� PRGHOV� SURGXFH� GLIIHUHQW� LQVLJKWV� LQWRSRWHQWLDOO\�SURILWDEOH�VWUDWHJLF�EHKDYLRU���$V�ZLWK�DQ\�HFRQRPLF�PRGHO��LWLV� LPSRUWDQW� WR� UHPHPEHU� WKH� LPSOLFDWLRQV� RI� WKH� PRGHO� FKRLFH� LWVHOIZKHQ�LQWHUSUHWLQJ�LWV�UHVXOWV�
2QH� JDPH�WKHRUHWLF� FRQFHSW� WKDW� KDV� EHHQ� SURPLQHQWO\� DSSOLHG� WRHOHFWULFLW\� PDUNHWV� LV� WKH� PRGHOLQJ� RI� HTXLOLEULD� ZKHQ� ELGGHUV� VSHFLI\TXDQWLW\�¶VXSSO\�IXQFWLRQV�·�� 2QH�RI�WKH�REYLRXV�DWWUDFWLRQV�RI�D�VXSSO\IXQFWLRQ� HTXLOLEULXP� PRGHO� LV� WKDW� LW� VHHPV� WR� FRUUHVSRQG� ZLWK� WKHDFWXDO� LQVWLWXWLRQV� LQ�PDQ\�HOHFWULFLW\�PDUNHWV�� �7KH�VWUDWHJLHV�RI� ILUPVDUH� DFWXDO� SULFH�TXDQWLW\� ELG� IXQFWLRQV�� UDWKHU� WKDQ� WKH� LQIOH[LEOHTXDQWLW\�ELG�JLYHQ�E\� WKH�&RXUQRW�PRGHO�� � ,W� LV� DOVR� LPSRUWDQW� WR�QRWHWKDW�VXSSO\�IXQFWLRQ�FRPSHWLWLRQ�FDQ�SURGXFH�UHVXOWV�WKDW�DUH�FORVHU�WRWKH�FRPSHWLWLYH�RXWFRPH�WKDQ�WKRVH�SURGXFHG�E\�WKH�&RXUQRW�PRGHO���
+RZHYHU�� WKH� VXSSO\�IXQFWLRQ� PRGHO� DOVR� KDV� VRPH� ZHDNQHVVHV� WKDWPD\�OLPLW� LWV�XVHIXOQHVV�ZKHQ�DSSOLHG�WR�FHUWDLQ�HOHFWULFLW\�PDUNHWV�� ,QPDQ\� RI� WKHVH� PDUNHWV�� ILUPV� QRW� RQO\� ELG� HQHUJ\� SULFHV�� EXW� DOVRVWDUWXS� FRVWV�� UDPSLQJ� UDWHV�� DQG� RWKHU� VXSSO\� FKDUDFWHULVWLFV�� � 7KHVXSSO\�IXQFWLRQ�DSSURDFK�DOVR�GRHV�QRW�OHQG�LWVHOI�ZHOO�WR�PDUNHWV�ZKHUHWKHUH�LV�D�FRPSHWLWLYH�IULQJH�ZKRVH�FDSDFLW\�PD\�EH�OLPLWHG�GXH�WR�HLWKHUJHQHUDWLRQ� RU� WUDQVPLVVLRQ� FRQVWUDLQWV��� 2YHUDOO�� WKH� VXSSO\� IXQFWLRQDSSURDFK� DSSUR[LPDWHV� RQH� LPSRUWDQW� DVSHFW� RI� PDQ\� UHVWUXFWXUHGHOHFWULFLW\�PDUNHWV�PRUH�DFFXUDWHO\�WKDQ�WKH�&RXUQRW�DSSURDFK��EXW�LW�LVQRW� DV� IOH[LEOH� DV� WKH� &RXUQRW� DSSURDFK� LQ� LQFRUSRUDWLQJ� RWKHULQVWLWXWLRQDO� DVSHFWV� RI� WKHVH� PDUNHWV�� � )XUWKHUPRUH�� WKH� VXSSO\IXQFWLRQ� DSSURDFK� SURGXFHV� PXOWLSOH� HTXLOLEULD�� DQG� WKH� GLYHUVLW\� RIWKHVH� HTXLOLEULD� JURZV� DV� WKH� XQFHUWDLQW\� RI� WKH� DJJUHJDWH� GHPDQG� LV

�� 6HH�*UHHQ�DQG�1HZEHU\���������*UHHQ���������DQG�5XGNHYLFK��HW�DO����������IRU�H[DPSOHV�RI�WKLV�DSSURDFK��� 6HH�.OHPSHUHU�DQG�0H\HU��������DQG�*UHHQ�DQG�1HZEHU\���������� 7KLV�LV�GXH�LQ�SDUW�WR�WKH�IDFW�WKDW��WR�GDWH��VXSSO\�IXQFWLRQ�PRGHOV�KDYH�UHOLHG�XSRQ�WKH�DVVXPSWLRQ�WKDW�WKH�VORSHRI�WKH�GHPDQG�IXQFWLRQ�GRHV�QRW�YDU\�DFURVV�WLPH�SHULRGV��RU�GHPDQG�OHYHOV����7KH�LQWURGXFWLRQ�RI�D�VLJQLILFDQW�SULFH�WDNLQJ�IULQJH�DQG�RI� WUDQVPLVVLRQ�FRQVWUDLQWV�UHVXOWV� LQ�GHPDQG�FXUYHV�WKDW�DUH� 
NLQNHG
�DW� WKH�SRLQWV�DW�ZKLFK�WKHVHFRQVWUDLQWV� EHFRPH� ELQGLQJ�� � 7KH� VORSH� RI� GHPDQG� LV� WKHUHIRUH� QRW� RQO\� FKDQJLQJ� DV� GHPDQG� LQFUHDVHV�� EXW� WKLVFKDQJH�LV�HQGRJHQRXV�WR�WKH�RXWSXW�GHFLVLRQV�RI�WKH�VWUDWHJLF�ILUPV���6HH�%DOGLFN�DQG�.DKQ��������



��

UHGXFHG��� 7KH� &RXUQRW� HTXLOLEULXP� UHSUHVHQWV� DQ� XSSHU� ERXQG� RQVXSSO\� IXQFWLRQ� HTXLOLEULD� DQG� LV� JHQHUDOO\� HDVLHU� WR� FDOFXODWH�� WKXV� LWPD\� EH� D� PRUH� DSSURSULDWH� VFUHHQLQJ� PHDVXUH� RI� WKH� SRWHQWLDO� IRUPDUNHW�SRZHU�
)LQDOO\�� QHLWKHU� WKH� &RXUQRW� PRGHO� QRU� WKH� VXSSO\�IXQFWLRQ� DSSURDFKDGGUHVVHV� LVVXHV� RI� FROOXVLRQ�� � ,Q� ERWK� RI� WKHVH�PRGHOV�� LW� LV� DVVXPHGWKDW�DQ\�H[HUFLVH�RI�PDUNHW�SRZHU�ZRXOG�EH�XQLODWHUDO�E\�HDFK�ILUP���7KHDELOLW\� RI� D� JURXS� RI� ILUPV� WR� FROOXGH� ZLOO� GHSHQG� RQ� PDQ\� IDFWRUV�LQFOXGLQJ� WKH� OHYHO� RI� FRQFHQWUDWLRQ�� WKH� HDVH� RI� QHZ� HQWU\� RU� RXWSXWH[SDQVLRQ�E\� IULQJH� ILUPV��WKH� IUHTXHQF\�ZLWK�ZKLFK�SULFHV�DUH�VHW�� WKHUHSHDWHG�QDWXUH�RI� ILUP� LQWHUDFWLRQV�� WKH�DELOLW\�RI� ILUPV�WR�PRQLWRU� WKHEHKDYLRU�RI�ULYDOV�RU�SRWHQWLDO�FROOXVLYH�SDUWQHUV��DQG�WKH�KRPRJHQHLW\�RIFRVW� DWWULEXWHV� DFURVV� ILUPV�� � 8QIRUWXQDWHO\�� HFRQRPLF� PRGHOV� RIFROOXVLRQ� JHQHUDOO\� RIIHU� OLWWOH� SUDFWLFDO� JXLGDQFH� DERXW� GLDJQRVLQJFROOXVLYH�H[HUFLVH�RI�PDUNHW�SRZHU���7KXV��RXU�DQDO\VLV�GRHV�QRW�GLUHFWO\FDSWXUH�WKH�SRWHQWLDO�IRU�FROOXVLYH�RXWFRPHV�

�� ,Q� IDFW�� WKH�SULFH� LQ� WKHVH�HTXLOLEULD�FDQ� UDQJH� IURP�PDUJLQDO� FRVW� WR� WKH�&RXUQRW� HTXLOLEULXP�SULFH�� � 6HH�%ROOH�������



��

�� 2OLJRSRO\�6LPXODWLRQ�0HWKRGRORJ\
,Q�WKLV�VHFWLRQ�ZH�GHVFULEH�WKH�PRGHOLQJ�DSSURDFK�ZH�XVH�IRU�PRGHOLQJWKH� SRWHQWLDO� IRU�PDUNHW� SRZHU� LQ� D� UHVWUXFWXUHG�:LVFRQVLQ� HOHFWULFLW\PDUNHW�� �:H�ILUVW�GHVFULEH�WKH�JHRJUDSKLF�GLYLVLRQV�RI� WKH�PDUNHW�� WKHQGLVFXVV�KRZ�GHPDQG�DQG�VXSSO\�DUH�UHSUHVHQWHG�����'HILQLQJ�*HRJUDSKLF�0DUNHWV
:H�PRGHO�WKUHH�PDUNHWV��WKH�86�SRUWLRQ�RI�WKH�0LG�$PHULFD�3RZHU�3RRO�0$33�� UHJLRQ� ��� LQFOXGLQJ� ZHVWHUQ� :LVFRQVLQ�� WKH� :LVFRQVLQ�8SSHU0LFKLJDQ��:806��UHJLRQ��DQG�WKH�QRQ�:806�0$,1�UHJLRQ���� LQFOXGLQJ,OOLQRLV� DQG� HDVWHUQ� 0LVVRXUL�� � (DFK� LV� VHSDUDWHG� E\� WUDQVPLVVLRQLQWHUIDFH�OLPLWV���)RU�WKH�EDVLF�VLPXODWLRQ��ZH�DVVXPH�WKDW�WKHUH�DUH�QRELQGLQJ�WUDQVPLVVLRQ�FRQVWUDLQWV�ZLWKLQ HDFK�RI�WKHVH�UHJLRQV�
:H�DVVXPH�WKDW�WUDQVPLVVLRQ�UHVRXUFHV�ZLOO�EH�SULFHG�HIILFLHQWO\�XQGHU�D´PDUJLQDO�FRVWµ�SULFLQJ�DSSURDFK�FRQVLVWHQW�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH)(5&�2UGHU������RQ�UHJLRQDO�WUDQVPLVVLRQ�RUJDQL]DWLRQV��572V��� �7KLVPHDQV� WKDW� WKH� ¶FRVW·� RI� D� WUDQVPLVVLRQ� LQWHUIDFH� ZLOO� UHIOHFW� WKHRSSRUWXQLW\�FRVW�RI�QRW�XVLQJ�WKDW�LQWHUIDFH��L�H��WKH�SULFH�RI�WUDQVPLVVLRQLV� LPSOLFLWO\�GHILQHG�E\� WKH�PDUNHW�SULFH� IRU�HQHUJ\�RQ�HDFK�VLGH�RI� WKHFRQVWUDLQHG� WUDQVPLVVLRQ� LQWHUIDFH���� 7KH� UDWLQJV� RI� WKH� LQWHUIDFHVEHWZHHQ�HDFK� UHJLRQ�GHSHQG�XSRQ� V\VWHP�FRQGLWLRQV�� DQG�ZH� H[DPLQHWKH�VHQVLWLYLW\�RI�WKH�UHVXOWV�WR�WKHVH�LPSRUW�FRQVWUDLQWV���)RU�WKH�EDVLFVLPXODWLRQ��ZH�DVVXPH� WKDW� WKH� UDWLQJV�RQ� WKH� WUDQVPLVVLRQ� LQWHUIDFHVEHWZHHQ�WKH�WZR�ODUJHU�UHJLRQV�DQG�:806�DUH�DV�JLYHQ�LQ�7DEOH���DERYH�����0DUNHW�'HPDQG
,Q�PRVW�HOHFWULFLW\�PDUNHWV� WKHUH� LV� OLWWOH�SRWHQWLDO� IRU�PDUNHW�SRZHU� LQRII�SHDN�� ORZ� GHPDQG� KRXUV�� � ,Q� PDQ\� PDUNHWV�� KRZHYHU�� WKHUH� LVVLJQLILFDQW�SRWHQWLDO� IRU�PDUNHW�SRZHU�GXULQJ�SHDN�KRXUV�� �7KLV� LV�GXH�LQ�SDUW�� WR� WKH� IDFW� WKDW�ZKHQ�GHPDQG�ULVHV�EH\RQG�D�JLYHQ� OHYHO��ERWKWKH� WUDQVPLVVLRQ� DQG� JHQHUDWLRQ� FDSDFLW\� RI� SRWHQWLDO� FRPSHWLWRUVEHFRPHV�H[KDXVWHG��OHDYLQJ�WKH�UHVLGXDO�PDUNHW�WR�MXVW�D�IHZ�GRPLQDQWILUPV�RQ�WKH�PDUJLQ�
%HFDXVH� RI� WKLV� SHUYDVLYH� FKDUDFWHULVWLF� RI� FRPSHWLWLRQ� LQ� HOHFWULFLW\PDUNHWV�� ZH� H[DPLQH� D� EURDG� UDQJH� RI� GHPDQG� OHYHOV� LQ� WKH� PDUNHWV

�� ,W�VKRXOG�EH�QRWHG�WKDW�PDQ\�REVHUYHUV�RI�WKH�0,62�SURFHVV�DUH�VNHSWLFDO�WKDW�WKLV�OHYHO�RI�HIILFLHQW�PDUNHW�SULFLQJRI�WUDQVPLVVLRQ�ZLOO�EH�DFKLHYHG�IRU�VHYHUDO�\HDUV��LI�DW�DOO�
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GHILQHG�DERYH���%\�D�UDQJH�RI�GHPDQG�OHYHOV��ZH��LQ�HIIHFW��PHDQ�D�UDQJHRI� GHPDQG� FXUYHV�� EHFDXVH� ZH� DVVXPH� WKDW� GHPDQG� LV� DW� OHDVWVRPHZKDW� SULFH�UHVSRQVLYH�� � %HFDXVH�PRVW� HOHFWULFLW\� FXVWRPHUV� WRGD\IDFH�D�FRQVWDQW�PDUJLQDO�SULFH�IRU�HOHFWULFLW\��ZH�IL[�RXU�GHPDQG�FXUYHVWR� UHIHUHQFH� SRLQWV� WKDW� UHODWH� WR� FXUUHQWO\� REVHUYHG� RU� IRUHFDVW� SULFH�TXDQWLW\� SDLUV�� � ,Q� RWKHU� ZRUGV�� RXU� GHPDQG� FXUYHV� DUH� FDOLEUDWHG� VRWKDW� WKH� PDUNHW� GHPDQG�� DW� FXUUHQW� SULFHV�� ZRXOG� HTXDO� WKH� FXUUHQWTXDQWLWLHV� GHPDQGHG�� )LJXUH� �� LOOXVWUDWHV� WKH� FRQVWUXFWLRQ� RI� WKHGHPDQG�FXUYHV�XVHG�LQ�RQH�VHW�RI�VLPXODWLRQV���7KH�GHPDQG�IXQFWLRQ�'�LV�FKRVHQ�VXFK�WKDW�DW�FXUUHQW�SULFHV��PDUNHW�GHPDQG�ZRXOG�EH������0:��ZKLOH�'� LV�GHILQHG�VXFK�WKDW�PDUNHW�GHPDQG�ZRXOG�EH�������0:DW�FXUUHQW�SULFHV���,Q�WKH�UHVXOWV�SUHVHQWHG�EHORZ��GHPDQG�IXQFWLRQV�DUHLGHQWLILHG�E\�WKHLU�´DQFKRUµ�GHPDQG�TXDQWLW\��H�J��WKH�DQFKRU�TXDQWLW\�RI'� LV��������DW� VRPH�SUH�GHWHUPLQHG� UHIHUHQFH�SULFH� OHYHO�� � 7R� DFFRXQWIRU� WKH� IOXFWXDWLRQV� EHWZHHQ� SHDN� DQG� RII�SHDN� GHPDQG�� ZH� YDU\� WKLV´DQFKRU�TXDQWLW\�µ�ZKLOH�NHHSLQJ�WKH�UHIHUHQFH�SULFH�WKH�VDPH���)RU�RXUVLPXODWLRQV�� ZH� ZLOO� XWLOL]H� FRQVWDQW� HODVWLFLW\� GHPDQG� FXUYHV� RI� WKHIRUP�'�S��� �.3�HZKHUH H LV�WKH�HODVWLFLW\�RI�GHPDQG�DQG�.�LV�D�FRQVWDQWVHW�DFFRUGLQJ�WR�WKH�DQFKRU�GHPDQG�OHYHO�

5HIHUHQFH3ULFH
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'HPDQGZLWK�DQ�$QFKRURI�����

'HPDQGZLWK�DQ�$QFKRURI�����

'� '�

)LJXUH����6LPXODWLRQ�'HPDQG�)XQFWLRQV$QFKRU�'HPDQG�/HYHOV
3HDN�IRUHFDVW�GHPDQG�OHYHOV� LQ�WKH�WKUHH�PDUNHW�DUHDV�� WDNHQ� IURP�WKHPRVW� UHFHQW� 0$33� DQG� 0$,1� ORDG� DQG� UHVRXUFH� UHSRUWV�� DUH� VKRZQEHORZ�LQ�7DEOH����� 'HPDQG�LQ�WKH�H[SRUWLQJ�UHJLRQV�RI�0$33�DQG�QRQ�:806�0$,1� LV� DVVXPHG� WR� EH� LQHODVWLF�� � 7KH� PRVW� UHFHQWO\� UHSRUWHGDYHUDJH�UDWH�IRU�DOO�FRQVXPHUV�LQ�:LVFRQVLQ�LV�����FHQWV�N:K��� 8VLQJWKH� FDOFXODWLRQV� RI� :KLWH� �������� HQHUJ\� DFFRXQWV� IRU� URXJKO\� ���� RI

�� 6RXUFHV�IRU�GHPDQG�GDWD�ZHUH�WKH�³0$,1�/RDG�DQG�5HVRXUFH�$XGLW��6XPPHU�RI�����´�DQG�WKH�³�����0$33/RDG�DQG�&DSDELOLW\�5HSRUW��8�6���´�� (QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��³(OHFWULF�6DOHV�DQG�5HYHQXH������´
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WRWDO� UDWHV� QDWLRQ�ZLGH�� � 7KH� UHPDLQLQJ� ���� UHSUHVHQWV� WKH� QRQ�E\SDVVDEOH� WUDQVPLVVLRQ� DQG� GLVWULEXWLRQ� H[SHQVHV�� � 7KH� GLIIHUHQFH�����0:K�� ZLOO� EH� XVHG� DV� WKH� ZKROHVDOH� SULFH� OHYHO� WR� ZKLFK� WKHGHPDQG�FXUYH�IRU�HQHUJ\�LV�DQFKRUHG�
5HJLRQ �����6XPPHU�3HDN�0:�:806 �����QRQ�:806�0$,1 �����0$33�8�6� �����

7DEOH����3HDN�'HPDQG�E\�5HJLRQ
2XU� PRGHOLQJ� IUDPHZRUN� DVVXPHV� WKDW� DW� WKH� EDVHOLQH� SULFH�� WKHGHPDQG�IRU�HOHFWULFLW\�LQ�:LVFRQVLQ�LV�DW�LWV�IRUHFDVW�OHYHO���$V�SULFHV�ULVH�GHPDQG�LV�UHGXFHG�VRPHZKDW���7KH�GHJUHH�WR�ZKLFK�GHPDQG�LV�UHGXFHGZLOO�GHSHQG�XSRQ�WKH�HODVWLFLW\�SDUDPHWHU�RI�WKH�GHPDQG�FXUYH��)RU�RXUEDVH�FDVH�VLPXODWLRQ��ZH�DVVXPH�DQ�HODVWLFLW\�RI��������7KLV�LV�FRQVLVWHQWZLWK� KLVWRULF� HFRQRPHWULF� HVWLPDWHV� RI� VKRUW�UXQ� HOHFWULFLW\� GHPDQGHODVWLFLW\��EXW�WKRVH�HVWLPDWHV�GHDO�ZLWK�UHVSRQVH�RYHU�ORQJHU�SHULRGV�RIWLPH� WKDQ� RQH� KRXU�� �:LWK� D� FRQVWDQW� HODVWLFLW\� GHPDQG� FXUYH� VHWWLQJHODVWLFLW\� H  � ����� LPSOLHV�� IRU� H[DPSOH�� WKDW� D� GRXEOLQJ� LQ� SULFH� ZLOOFDXVH� D� ���� GURS� LQ� GHPDQG�� � 7KLV�PRVW� OLNHO\� RYHUVWDWHV� WKH� DFWXDOUHVSRQVH� LQ� DOO� HOHFWULFLW\� PDUNHWV� FXUUHQWO\� RSHUDWLQJ� LQ� WKH� 8QLWHG6WDWHV�� � ,W� LV� LPSRUWDQW� WR�EHDU� LQ�PLQG�WKDW�EHFDXVH�RI�KRZ�HOHFWULFLW\KDV�EHHQ�KLVWRULFDOO\� SULFHG�� DW� OHDVW� IRU� WKH�QHDU� WHUP�� WKH� DPRXQW� RISULFH�UHVSRQVLYHQHVV�LQ�DJJUHJDWH�GHPDQG�LV�OLPLWHG���7HFKQRORJLHV�WKDWHQDEOH� FRQVXPHUV� WR� VHH� DQG� UHFHLYH� HFRQRPLF� EHQHILWV� IURP� EHLQJUHVSRQVLYH�WR�KRXUO\�ZKROHVDOH�SULFHV�PXVW�EH�LQ�SODFH�EHIRUH�WKHUH�ZLOOEH� D� VLJQLILFDQW� DPRXQW� RI� HODVWLFLW\� LQ� DJJUHJDWH� ZKROHVDOH� HOHFWULFLW\GHPDQG�� � 3ULFH�UHVSRQVLYH� �HODVWLF�� GHPDQG� FDQ� EH� DQ� HIIHFWLYH� FKHFNDJDLQVW� WKH�PDUNHW� SRZHU� RI� VXSSOLHUV�� � %HORZ�� RXU� FDOFXODWLRQ� RI� WKHVHQVLWLYLW\�RI�WKH�&RXUQRW�VLPXODWLRQ�UHVXOWV�WR�WKH�HODVWLFLW\�SDUDPHWHUSURYLGHV�D�GHPRQVWUDWLRQ�RI�WKLV�HIIHFW�
*LYHQ�WKH�HODVWLFLW\�RI�RXU�GHPDQG�FXUYH��FKDQJHV�LQ�HQHUJ\�SULFHV�ZLOOFDXVH� GHPDQG� WR� FKDQJH� WR� VRPH� GHJUHH�� � :H� ZLOO� DOVR� H[DPLQH� WKHQDWXUDO�YDULDWLRQ�LQ�GHPDQG�GXH�WR�FKDQJLQJ�FRQVXPSWLRQ�SDWWHUQV���:HGR� WKLV� E\� FDOFXODWLQJ� WKH� &RXUQRW� HTXLOLEULXP� IRU� D� UDQJH� RI� DQFKRUGHPDQG�TXDQWLWLHV��L�H��WKH�ORDG�OHYHO�WKDW�ZRXOG�REWDLQ�DW�WKH�DVVXPHGEDVHOLQH� SULFH��� � 9DU\LQJ� WKLV� DQFKRU� GHPDQG� OHYHO� DOVR� SURYLGHV� DVWUDLJKWIRUZDUG� DQG� HIIHFWLYH�ZD\� RI� H[DPLQLQJ� WKH� SRWHQWLDO� LPSDFW� RIDGGLQJ�WUDQVPLVVLRQ�FDSDFLW\�RU�QHZ��FRPSHWLWLYH��JHQHUDWLRQ�UHVRXUFHV�
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7KLV�LV�EHFDXVH�WKLV�DGGHG�FDSDFLW\�FDQ�EH�YLHZHG�DV�RIIVHWWLQJ�GHPDQG�7KXV��IRU�H[DPSOH��WKH�OHYHO�RI�PDUNHW�SRZHU�VHHQ�DW�D�GHPDQG�RI�������0:�DVVXPLQJ�������0:�RI�QHZ�FDSDFLW\�RZQHG�E\�D�QHZ�HQWUDQW�ZLOO�EHFRPSDUDEOH�WR�WKH�OHYHO�VHHQ�DW��������0:�RI�GHPDQG�ZLWKRXW�WKDW�QHZFDSDFLW\�����0DUNHW�6XSSO\
7KH�FRVW� FXUYHV�RI� WKH� ILUPV�DUH� FRQVWUXFWHG�XVLQJ�SODQW� OHYHO� GDWD� RQWKH� FDSDFLWLHV�� KHDW� UDWHV�� IXHO� DQG� PDLQWHQDQFH� FRVWV� RI� HDFKJHQHUDWLRQ� XQLW�� � :H� DVVXPH� QR� IRUFHG� RXWDJHV� LQ� WKH� XQLWV�� 7KHFRVW�FDSDFLW\�SDLUV�RI�HDFK�XQLW�DUH�WKHQ�FRPELQHG�WR�SURGXFH��IRU�HDFKILUP��D� VWHS�IXQFWLRQ�VXSSO\� FXUYH�RI� WRWDO� RXWSXW��� +\GUR�JHQHUDWLRQGRHV�QRW�PDNH�XS�D�YHU\�ODUJH�VKDUH�RI�WKH�FDSDFLW\�LQ�WKH�86�0$33�DQG0$,1�UHJLRQV�� �%HFDXVH�ZH�DUH�HVWLPDWLQJ� WKH�H[WHQW�RI�PDUNHW�SRZHU�ZKLFK� LV� XVXDOO\� D� SHDN� HIIHFW�� ZH� DVVXPH� WKDW� DOO� K\GUR� XQLWV� DUHRSHUDWLQJ� DW� FDSDFLW\� �L�H� DUH� QRW� HQHUJ\� FRQVWUDLQHG�� GXULQJ� WKHVHSHULRGV���:H�DOVR�DVVXPH�QR�IRUFHG�RXWDJHV�RU�VFKHGXOHG�PDLQWHQDQFHRFFXU�DW�DQ\�JHQHUDWLRQ�SODQWV�

�� 7KLV�SURFHVV�LV�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�%RUHQVWHLQ�DQG�%XVKQHOO��������
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)LJXUH����&RVW�&XUYHV�RI�&RXUQRW�)LUPV

)LJXUH����&RVW�&XUYHV�IRU�:806�1HLJKERULQJ�5HJLRQV
0RVW� RI� WKH� JHQHUDWLRQ� FKDUDFWHULVWLFV� IRU� JHQHUDWLRQ�ZLWKLQ�:LVFRQVLQDUH� WDNHQ� IURP� WKH� 3XEOLF� 6HUYLFH� &RPPLVVLRQ� RI� :LVFRQVLQ� �36&:������$GYDQFH�3ODQ���VXSSRUWLQJ�GRFXPHQWV���,QIRUPDWLRQ�RQ�JHQHUDWLRQDGGLWLRQV�PDGH�VLQFH������DUH�WDNHQ�IURP�36&:�%XOOHWLQ����DQG�)(5&)RUP�����7KH�FRVW�FXUYHV�RI�WKH���ODUJHVW�:806�SURGXFHUV��DORQJ�ZLWKWKH� DJJUHJDWH� FRVW�FXUYHV� RI� WKH� 8�6�� SRUWLRQ� RI� 0$33� DQG� WKH� QRQ�
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:806� 0$,1� UHJLRQV� DUH� VKRZQ� LQ� )LJXUHV� �� DQG� ��� � *HQHUDWLRQFKDUDFWHULVWLFV�IRU�XQLWV�RXWVLGH�RI�:LVFRQVLQ�DUH�WDNHQ�IURP�WKH�SXEOLFZRUN�SDSHUV�RI�D�VLPXODWLRQ�SHUIRUPHG�IRU�D�UHFHQW�2KLR�SURFHHGLQJ� WRGHWHUPLQH�WKH�WUDQVLWLRQ�FRVWV�RI�LPSOHPHQWLQJ�WKDW�VWDWH·V�UHVWUXFWXULQJODZ�� � 7KHVH�GDWD� DUH�GUDZQ� IURP�RXWSXW� ILOHV� RI� VLPXODWLRQV�XVLQJ� WKHJHQHUDWRU�GDWD�VHW�RI�+HQZRRG�(QHUJ\�6HUYLFHV�����&RXUQRW�6LPXODWLRQ�$OJRULWKP
,Q�JHQHUDO��ILUPV�DUH�GLYLGHG�LQWR�WZR�FDWHJRULHV��SULFH�WDNLQJ�ILUPV�DQGVWUDWHJLF�ILUPV���)LUPV�WKDW��EHFDXVH�WKH\�DUH�YHU\�VPDOO��FDQQRW�FUHGLEO\DWWHPSW�WR�DIIHFW�WKH�PDUNHW�SULFH�XQGHU�DQ\�QRUPDO�GHPDQG�FRQGLWLRQV�DUH� WUHDWHG�DV�SULFH�WDNHUV�� �6RPH� ODUJH� ILUPV�� HLWKHU�EHFDXVH� WKH\�DUHSXEOLFO\� RU� FRRSHUDWLYHO\� RZQHG�� RU� DUH� WKHPVHOYHV� ODUJH� FRQVXPHUV� RIHOHFWULFLW\�� DUH�DOVR� LQFOXGHG� LQ� WKH�SULFH�WDNLQJ�JURXS�RI� ILUPV�� � 7KHVHILUPV�DUH�PRGHOHG�DV�VLPSO\�SURGXFLQJ�HYHU\�XQLW�RI�RXWSXW�WKH\�FRXOGIRU� ZKLFK� WKHLU� PDUJLQDO� FRVW� LV� OHVV� WKDQ� WKH� PDUNHW� SULFH�� /DUJHUGHUHJXODWHG� JHQHUDWRUV� WKDW� LW� DSSHDUHG� FRXOG� DIIHFW� WKH� PDUNHW� SULFHXQGHU�VRPH�FRQGLWLRQV�DUH�DVVXPHG�WR�IROORZ�&RXUQRW�VWUDWHJLHV���,Q�WKHFDVH� RI� $OOLDQW� (QHUJ\�� ZKLFK� RZQV� :3	/� DORQJ� ZLWK� RWKHU� XWLOLWLHVRXWVLGH�:806��ZH�DVVXPH�RQO\�WKH�JHQHUDWLRQ�DVVHWV�LQ�:LVFRQVLQ�DUHGHUHJXODWHG���2WKHU�DVVHWV�FRQWUROOHG�E\�$OOLDQW�DUH�DVVXPHG�WR�EH�SULFH�WDNHUV�

&RXUQRW�)LUPV 3ULFH�WDNLQJ�ILUPV0*(�� :(3&2�� :36�:3	/ 833&R���PXQLFLSDOV�DQG�FRRSHUDWLYHV�:33,��DOO�RWKHU�:806�SURGXFHUV��DOO0$33� DQG� QRQ�:806� 0$,1SURGXFHUV
6HYHUDO� XWLOLWLHV� LQ� :LVFRQVLQ� KDYH� SURSRVHG� WKH� IRUPDWLRQ� RI� D1XFOHDU� 0DQDJHPHQW� &RPSDQ\� WKDW� ZRXOG� EH� UHVSRQVLEOH� IRU� WKHRSHUDWLRQ� DQG�PDLQWHQDQFH� RI� QXFOHDU� SODQWV� LQ�:LVFRQVLQ�� � ,W� LV� RXUXQGHUVWDQGLQJ�WKDW�XQGHU�WKH�WHUPV�RI� WKLV�SURSRVDO�� WKH�SDUHQW�XWLOLW\ZRXOG� VWLOO� UHFHLYH� DOO� UHYHQXHV� DVVRFLDWHG� ZLWK� SURGXFWLRQ� IURP� WKHLUUHVSHFWLYH� RZQHUVKLS� VKDUHV� RI� WKHVH� IDFLOLWLHV�� � 7KHUHIRUH�� RZQHUVKLSVKDUHV� RI� WKH� QXFOHDU� SODQWV� ZHUH� VWLOO� FRQVLGHUHG� WR� EH� SDUW� RI� WKHJHQHUDWLRQ�SRUWIROLR�RI�WKH�&RXUQRW�SOD\HUV�



��

7UHDWPHQW�RI�3ULFH�7DNLQJ�)LUPV
7R�DQDO\]H�FRPSHWLWLRQ�DPRQJ�WKH�&RXUQRW�ILUPV�LQ�WKLV�PDUNHW��ZH�ILUVWFRQWURO�IRU�WKH�HIIHFW�RI�WKH�IULQJH�E\�VXEWUDFWLQJ�WKH�DJJUHJDWH�VXSSO\�RIWKHVH� ILUPV�IURP�WKH�PDUNHW�GHPDQG�� �)URP�WKLV��ZH�REWDLQ�D�UHVLGXDOGHPDQG� FXUYH� WKDW� WKH� &RXUQRW� ILUPV� LQ� WKH� PDUNHW� ZRXOG� IDFH�� � 7RREWDLQ� WKH�DJJUHJDWH� IULQJH� VXSSO\� DW� DQ\� JLYHQ�SULFH��ZH� DGG� WRJHWKHUWKH� TXDQWLW\� WKDW� HDFK� RI� WKH� SULFH�WDNLQJ� ILUPV� ZRXOG� SURGXFH� LI� LWSURGXFHG�HYHU\�XQLW�RI�RXWSXW�IRU�ZKLFK�LWV�PDUJLQDO�FRVW�ZDV�OHVV�WKDQWKH� SULFH�� � )ULQJH� JHQHUDWLRQ� XQLWV� RSHUDWLQJ� RXWVLGH� RI� WKH� DQDO\]HGPDUNHW�IDFH�WKH�DGGLWLRQDO�FRQVWUDLQW�WKDW�WKHLU�H[SRUWV�LQWR�WKH�PDUNHWFDQQRW�H[FHHG�WKH�UHVSHFWLYH�WUDQVPLVVLRQ�OLPLWV���:H�WKHQ�VXEWUDFW�WKHTXDQWLW\�WKDW�ZRXOG�EH�VXSSOLHG�E\�WKH�IULQJH� ILUPV�DW�HYHU\�SULFH� IURPWKH�PDUNHW�GHPDQG�TXDQWLW\�DW� WKDW�SULFH�� \LHOGLQJ�D� UHVLGXDO� GHPDQGTXDQWLW\�DW�WKDW�SULFH�
7KH� &RXUQRW� ILUPV� FRPSHWH� RYHU� WKLV� UHVXOWLQJ� UHVLGXDO� GHPDQGIXQFWLRQ��ZKLFK� LV�PRUH�SULFH� HODVWLF� WKDQ� WKH�RULJLQDO�PDUNHW�GHPDQGIXQFWLRQ���)RUPDOO\��WKH�GHPDQG�IXQFWLRQ�IDFHG�E\�WKH�&RXUQRW�ILUPV�LVUHSUHVHQWHG�DV�

¦ � )
�L LILU �75��3�6�0LQ�3�'�3�' ���

ZKHUH�'�3� LV�WKH�PDUNHW�GHPDQG�IXQFWLRQ���6LI �3� UHSUHVHQWV�WKH�IULQJHVXSSO\� FXUYH� IRU� IULQJH� ILUP� L� DQG� 75L UHSUHVHQWV� WKH� WUDQVPLVVLRQFRQVWUDLQW�IDFHG�E\�WKH�LWK�IULQJH�ILUP�DQG�)�LV�WKH�WRWDO�QXPEHU�RI�IULQJHILUPV� � 7KXV� WKH� VXSSO\� FDSDELOLW\� RI� WKH� IULQJH� FDQ� EH� FRQVWUDLQHG� E\WUDQVPLVVLRQ�OLPLWV���7KH�IXQFWLRQ��'U�3� LV�WKH�UHVXOWLQJ�UHVLGXDO�GHPDQGFXUYH�IDFHG�E\�&RXUQRW�SOD\HUV�LQ�WKHLU�UHVSHFWLYH�PDUNHWV�
&RXUQRW�)LUPV
8VLQJ� WKH� DERYH� GHILQLWLRQ�� ZH� FRQVWUXFW� WKH� UHVLGXDO� GHPDQG� FXUYHIDFHG�E\�WKH�&RXUQRW�SOD\HUV�IRU�D�ZLGH�UDQJH�RI�PDUNHW�GHPDQG�OHYHOV�7KH� XVH� RI� WKHVH� GHPDQG� UDQJHV� DOORZV� XV� WR� DFFXUDWHO\� SLQSRLQWGHPDQG� OHYHOV� ZKHUH� PDUNHW� SRZHU� SUREOHPV� DUH� OLNHO\� WR� H[LVW�� � )RUHDFK� GHPDQG� OHYHO�� ZH� FDOFXODWH� WKH� &RXUQRW� HTXLOLEULXP� LWHUDWLYHO\�8VLQJ�D�JULG�VHDUFK�PHWKRG��ZH�GHWHUPLQH�WKH�SURILW�PD[LPL]LQJ�RXWSXWIRU�HDFK�&RXUQRW�VXSSOLHU�XQGHU�WKH�DVVXPSWLRQ�WKDW�WKH�SURGXFWLRQ�RIWKH�RWKHU�&RXUQRW�VXSSOLHUV�LV�IL[HG���7KLV�LV�UHSHDWHG�IRU�HDFK�&RXUQRWILUP��WKH�ILUVW�VXSSOLHU�VHWV�RXWSXW�XQGHU�WKH�DVVXPSWLRQ�WKDW�WKH�RWKHU&RXUQRW�SOD\HUV�ZLOO�KDYH�QR�RXWSXW�� WKH�VHFRQG�VHWV�RXWSXW�DVVXPLQJ



��

WKH�ILUVW�ZLOO�PDLQWDLQ�LWV�RXWSXW�DW�WKH�OHYHO�WKDW�ZDV�FDOFXODWHG�IRU�LW�LQWKH� SUHYLRXV� LWHUDWLRQ�� DQG� VR� RQ�� � 7KH� SURFHVV� UHSHDWV�� UHWXUQLQJ� WRHDFK�VXSSOLHU�ZLWK�HDFK�UHVHWWLQJ�LWV�RXWSXW�OHYHOV�EDVHG�XSRQ�WKH�PRVWUHFHQW�RXWSXW�GHFLVLRQV�RI� WKH�RWKHUV��XQWLO�QR�VXSSOLHU�FDQ�SURILW� IURPFKDQJLQJ� LWV� RXWSXW� OHYHOV�� JLYHQ� WKH� RXWSXW� RI� WKH� RWKHU� &RXUQRWVXSSOLHUV���7KXV��DW�WKH�&RXUQRW�HTXLOLEULXP��HDFK�ILUP�LV�SURGXFLQJ�LWVSURILW�PD[LPL]LQJ�TXDQWLW\�JLYHQ�WKH�TXDQWLWLHV�WKDW�DUH�EHLQJ�SURGXFHGE\�DOO�RWKHU�&RXUQRW�SDUWLFLSDQWV�LQ�WKH�PDUNHW���7KLV�UHVXOW�LPSOLHV�WKDWQR� ILUP� FRXOG� LQFUHDVH� LWV� SURILWV� E\� XQLODWHUDO� DFWLRQV� JLYHQ� WKHHTXLOLEULXP�TXDQWLWLHV�VHW�E\�DOO�RWKHU�PDUNHW�SDUWLFLSDQWV�
$W�HDFK�LWHUDWLRQ��HYHU\�&RXUQRW�SOD\HU�IDFHV�WKH�UHVLGXDO�GHPDQG�FXUYHLQ� HTXDWLRQ� ���� DERYH� PLQXV� WKH� SURGXFWLRQ� TXDQWLWLHV� RI� DOO� RWKHU&RXUQRW� SOD\HUV�� � 7KHUHIRUH�� DOWKRXJK� WKH� PDUNHW� GHPDQG� FXUYH� LV� DFRQVWDQW� HODVWLFLW\� GHPDQG� FXUYH� ZLWK� HODVWLFLW\� OHVV� WKDQ� RQH� �ZKLFKZRXOG�FDXVH�D�PRQRSROLVW�WR�FKDUJH�DQ�LQILQLWH�SULFH��QR�RQH�ILUP�IDFHVWKDW� GHPDQG� FXUYH�� LQVXULQJ� D� ILQLWH� SULFH�� � 0RUH� IRUPDOO\�� HYHU\&RXUQRW�SOD\HU�L��IDFHV�GHPDQG¦ z� LN NUL '3'3' ���� ���
ZKHUH�N LQGH[HV�ILUPV�WKDW�DUH�&RXUQRW�SOD\HUV�DQG�'U�3� LV�WKH�UHVLGXDOGHPDQG� FXUYH� GHILQHG� LQ� ����� � 7KLV� GHPDQG� ZLOO�� LQ� JHQHUDO�� EH� PXFKPRUH�HODVWLF�WKDQ�'�3� DW�HYHU\�SULFH���
3ULFH�FDSV
(YHU\�UHVWUXFWXUHG�HOHFWULFLW\�PDUNHW�LQ�WKH�ZRUOG�RSHUDWHV�XQGHU�VRPHIRUP� RI� H[SOLFLW� RU� LPSOLFLW� FDS� RQ� HQHUJ\� SULFHV�� %HFDXVH� RI� WKH� KLJKOHYHOV�RI�PDUNHW�SRZHU� OLNHO\� LQ� WKH�:806�UHJLRQ�� FHUWDLQ� ILUPV�ZRXOGRIWHQ�EH�DEOH�WR�VHW�SULFHV�DW�ZKDWHYHU�WKH�FDSSHG�OHYHO�ZLOO�EH���7KH�OHYHORI� SULFH�FDS� DVVXPHG�ZLOO� WKHUHIRUH� SOD\� DUH� ODUJH� UROH� LQ� RYHUDOO� SULFHOHYHOV�� �)RU�WKH�SXUSRVHV�RI� WKLV�VLPXODWLRQ��ZH�DVVXPH�WKDW�SULFHV�DUHFDSSHG�DW��������0:K��LQFOXGLQJ�WKH�����0:K�7	'�FKDUJH��WKH�OHYHOXVHG�LQ�HDVWHUQ�PDUNHWV�VXFK�DV�3-0��WKH�1HZ�<RUN�,62��DQG�,62�1HZ(QJODQG��

�� $OWKRXJK� D� FRQVWDQW�HODVWLFLW\� GHPDQG� IXQFWLRQ�ZLWK� HODVWLFLW\� OHVV� WKDQ� RQH�ZRXOG� \LHOG� DQ� LQILQLWH� SULFH� IRU� DPRQRSROLVW��HTXLOLEULXP�SULFH�ZLOO�DOZD\V�EH�ILQLWH�LI�WKHUH�LV�SRVLWLYH�RXWSXW�IURP�D�SULFH�WDNLQJ�IULQJH���7R�VHH�WKDWWKLV� LV� WKH�FDVH��QRWH� WKDW�ZLWK�SRVLWLYH�RXWSXW� IURP� WKH�SULFH�WDNLQJ� IULQJH�� WKH� UHVLGXDO�GHPDQG� IDFHG�E\�&RXUQRWILUPV�LQ�D�PDUNHW�ZLOO��DW�D�VXIILFLHQWO\�KLJK�SULFH��DOZD\V�LQWHUVHFW�WKH�YHUWLFDO�D[LV�



��

0XOWLSOH�(TXLOLEULD
2QH�HIIHFW�RI�UHFRJQL]LQJ�WKDW�WKHUH�PD\�EH�D�SULFH�WDNLQJ�IULQJH�LV�WKDWWKH� UHVLGXDO� GHPDQG�� GHILQHG� DV� '�3�� PLQXV� WKH� IULQJH� VXSSO\�� FDQFRQWDLQ� IODW� UHJLRQV�� � 7KLV� UHVXOWV� IURP� WKH� IDFW� WKDW� HDFK� SODQW� LVDVVXPHG�WR�KDYH�D�FRQVWDQW�PDUJLQDO�FRVW�XS� WR�FDSDFLW\�� FDXVLQJ� WKHIULQJH�VXSSO\�FXUYH�WR�KDYH�IODW�UHJLRQV���$V�D�UHVXOW��WKH�GHPDQG�FXUYHIDFHG�E\�DQ\�RQH� ILUP�ZLOO�DOVR�KDYH� IODW� UHJLRQV�DQG�WKRVH� IODW� UHJLRQVZLOO� EH� DVVRFLDWHG� ZLWK� GLVFRQWLQXLWLHV� LQ� WKH� PDUJLQDO� UHYHQXH� FXUYHWKDW� WKH� ILUP� IDFHV�� �)RU�D� JLYHQ� ILUP�� WKLV� FDQ� UHVXOW� LQ�PXOWLSOH� ORFDOSURILW�PD[LPD�� �7KLV� LQ� LWVHOI� LV�QRW�D�SUREOHP�EHFDXVH�RXU�JULG�VHDUFKPHWKRG� DVVXUHV� WKDW� WKH� RXWSXW� GHULYHG� LV� D� ILUP·V� JOREDO� SURILWPD[LPXP�� �+RZHYHU�� WKLV� FDQ�DOVR� OHDG� WR�PXOWLSOH� HTXLOLEULD� EHFDXVHVPDOO� FKDQJHV� LQ� WKH� RXWSXW� RI� RWKHU� ILUPV� FDQ� FDXVH� D� JLYHQ� ILUP� WRPDNH�UHODWLYHO\�ODUJH�MXPSV�LQ�LWV�RZQ�RSWLPDO�RXWSXW���
,W�LV�LPSRUWDQW�WR�NHHS�LQ�PLQG�WKDW�WKH�UHSRUWHG�UHVXOWV�UHSUHVHQW�RQH�RISRWHQWLDOO\�VHYHUDO�HTXLOLEULD�� � ,Q�GHPDQG�UDQJHV�ZKHUH� WKH� FDSDFLW\�RIWKH� IULQJH� LV�H[KDXVWHG� �IRU�:806� WKLV�PHDQV�HYHU\� ILUP�EXW�:(3&2�:3	/�� :36� DQG� 0*(�� DW� WKH� &RXUQRW� HTXLOLEULXP� WKHUH� ZLOO� QRW� EHPXOWLSOH�HTXLOLEULD�� �7KLV�LV� OLNHO\�WR�EH�PRVW�RI�WKH�WLPH�IRU�WKH�:806UHJLRQ�� �+RZHYHU�� LW� LV� DOPRVW� FHUWDLQ� WKDW� WKH� HTXLOLEULXP�ZLWK�KLJKHUSULFHV� LV� WKH� PRVW� SURILWDEOH� IRU� HDFK� VWUDWHJLF� ILUP�� � ,Q� D� UHSHDWHGPDUNHW� VXFK� DV� WKLV� RQH�� LW� LV� UHDVRQDEOH� WR� H[SHFW� WKDW� ILUPV� ZRXOGPRYH�WRZDUGV�WKH�PRVW�SURILWDEOH�HTXLOLEULXP�SRLQW���:KHUHYHU�SRVVLEOHZH�WKHUHIRUH�UHSRUW�WKH�SULFHV�IURP�WKH�KLJKHVW�SULFHG�HTXLOLEULXP��ZKHQPXOWLSOH�HTXLOLEULD�H[LVW�

�� 7KH�PXOWLSOH�HTXLOLEULD�SUREOHP�LQ�WKH�&RXUQRW�DQDO\VLV�LV�TXLWH�GLIIHUHQW�IURP�WKH�RQH�WKDW�RFFXUV�ZLWK�D�VXSSO\IXQFWLRQ� DQDO\VLV�� � ,W� DSSHDUV� KHUH� EHFDXVH� ZH� DWWHPSW� WR�PRGHO� H[SOLFLWO\� WKH� GLVFRQWLQXLWLHV� LQ� IULQJH� ILUP� FRVWIXQFWLRQV�



��

�� &RXUQRW�6LPXODWLRQ�5HVXOWV
:H� VLPXODWHG� WKH� FXUUHQW� PDUNHW� VWUXFWXUH� ZLWK� WKH� �� ODUJHVW� :806XWLOLWLHV� DFWLQJ� DV� &RXUQRW� ILUPV� DQG� DOO� RWKHU� ILUPV� DFWLQJ� DV� SULFH�WDNHUV�� � 7UDQVPLVVLRQ� LQWR� WKH�:806� UHJLRQ�ZDV� VHW� DW� WKH� FDSDFLWLHVVKRZQ�LQ�7DEOH����DQG�GHPDQG�HODVWLFLW\�ZDV�DVVXPHG�WR�EH�²����� �:HH[DPLQHG�GHPDQG�UDQJLQJ�IURP�������0:�WR��������0:�IRU�WKH�:806UHJLRQ�
8QGHU� WKH� FXUUHQW�PDUNHW� VWUXFWXUH��&RXUQRW� HTXLOLEULXP�SULFHV� UHDFKWKH� �������0:K� SULFH� FDS� DW� DOO� ORDG� OHYHOV� LQ� WKH� :806� UHJLRQ�0DUNHW�FOHDULQJ�SULFHV�IRU�DOO�WKUHH�UHJLRQV�DUH�VKRZQ�LQ�7DEOH�����7KHVHUHVXOWV�VKRZ�WKDW�WKH�SURVSHFWV�IRU�FRPSHWLWLRQ�DUH�HYHQ�ZRUVH�WKDQ�WKDWVKRZQ� E\� WKH� SLYRWDO� ELGGLQJ� DQDO\VLV�� ZKLFK� LGHQWLILHG� PRQRSRO\PDUNHW� FRQGLWLRQV� IRU� ORDG� OHYHOV� DERYH� ������ 0:�� � 7KH� &RXUQRWDQDO\VLV�LPSOLHV�WKDW�HYHQ�DW�ORZHU�GHPDQG�OHYHOV��FRPSHWLWLRQ�EHWZHHQWKH�ILUPV�ZLWK�DYDLODEOH�FDSDFLW\�DW�WKRVH�OHYHOV�LV�QRW�VXIILFLHQW�WR�NHHSSULFHV�EHORZ�FDSSHG�OHYHOV���8QOLNH�PRVW�HOHFWULFLW\�PDUNHWV�WKDW�ZH�KDYHVWXGLHG�ZKHUH�PDUNHW�SRZHU� LV�D�SUREOHP�PDLQO\�GXULQJ�KLJK�GHPDQGSHULRGV�� WKHVH� UHVXOWV� LQGLFDWH� WKDW� WKH� :LVFRQVLQ� PDUNHW� XQGHU� LWVFXUUHQW�VWUXFWXUH�ZRXOG�KDYH�VHYHUH�PDUNHW�SRZHU�SUREOHPV�QHDUO\�DOOWKH�WLPH�

:806�'HPDQGDW�����0:K :8063HUIHFW�&RPS�3ULFH����0:K�
:806&RXUQRW�3ULFH���0:K�

QRQ�:8060$,1'HPDQG0:
QRQ�:8060$,13ULFH���0:K�

0$33'HPDQG0:
0$333ULFH���0:K�

���� ����� ������ ����� ����� ����� ��������� ����� ������ ����� ����� ����� ��������� ����� ������ ����� ����� ����� ��������� ����� ������ ����� ����� ����� ��������� ����� ������ ����� ����� ����� ��������� ����� ������ ����� ����� ����� ��������� ����� ������ ����� ����� ����� ��������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ������ ����� �����
7DEOH����%DVH�&DVH�&RXUQRW�2XWFRPHV



��

����$OWHUQDWLYH�6FHQDULRV
%DVHG�XSRQ�RXU�DQDO\VLV��WKH�FXUUHQW�PDUNHW�VWUXFWXUH�ZLOO�QRW�SURGXFHZRUNDEOH� FRPSHWLWLRQ�� � :H� WKHUHIRUH� H[DPLQHG� VHYHUDO� DOWHUQDWLYHV� IRULQFUHDVLQJ�WKH�FRPSHWLWLYHQHVV�RI�WKH�PDUNHW���7KHVH�LQFOXGH�H[SDQGLQJWUDQVPLVVLRQ�FDSDFLW\�LQWR�WKH�:806�UHJLRQ��GLYHVWLWXUH��DQG�LQFUHDVLQJGHPDQG� HODVWLFLW\�� � ,Q� DGGLWLRQ� WR� WKHVH� WKUHH� FKDQJHV�� ZH� FDQ� DOVRREWDLQ� D� URXJK� HVWLPDWH� RI� WKH� LPSDFW� RI� QHZ� HQWU\� RI� FRPSHWLWLYHJHQHUDWLRQ�FDSDFLW\� LQWR� WKH�:806�UHJLRQ�E\� WUHDWLQJ� WKDW� FDSDFLW\�DVQHJDWLYH�GHPDQG���,Q�RWKHU�ZRUGV�WKH�H[WHQW�WR�ZKLFK�SULFHV�DUH�UDLVHGDERYH�PDUJLQDO� FRVW� DW� D� GHPDQG� OHYHO� RI� ������0:�ZLWKRXW� DQ\� QHZJHQHUDWLRQ�ZLOO�EH�URXJKO\�FRPSDUDEOH�WR�WKH�UHVXOWV�DW�GHPDQG�OHYHO�RI�������0:�ZLWK�������0:�RI�QHZ�JHQHUDWLRQ�
'LYHVWLWXUH�RI�:(3&2�SRUWIROLR
$V� GHVFULEHG� DERYH�� WKH� VL]H� RI� WKH� :(3&2� JHQHUDWLRQ� SRUWIROLRFRPELQHG�ZLWK� WKH� OLPLWHG� LPSRUW� FDSDFLW\� LQWR�:806�PHDQV� WKDW� WKHRZQHU� RI� WKLV� SRUWIROLR� LV� D�SLYRWDO� VXSSOLHU� IRU� WKH�:806� UHJLRQ� IRU� DODUJH�SHUFHQWDJH�RI�WKH�WLPH�� �*LYHQ�WKH�UHODWLYH� LQHODVWLFLW\�RI�GHPDQG�WKLV�PHDQV�WKDW�WR�PD[LPL]H�SURILWV��WKH�RZQHU�RI�VXFK�D�SRUWIROLR�FRXOGEH� H[SHFWHG� WR� UDLVH� SULFHV� WR� FDSSHG� OHYHOV� IRU� WKH� GHPDQG� OHYHOVH[DPLQHG�DERYH�� �2QH�QDWXUDO� ILUVW�VWHS� LQ� WU\LQJ� WR� LPSOHPHQW�D�PRUHFRPSHWLWLYH�PDUNHW�VWUXFWXUH�ZRXOG�WKHUHIRUH�EH�WR�GLYLGH�WKLV�GRPLQDQWSRUWIROLR�LQWR�PXOWLSOH�VPDOOHU�SRUWIROLRV���,Q�RUGHU�WR�H[DPLQH�WKH�HIIHFWRI�VXFK�D�PRYH��ZH�VLPXODWHG�WKH�PDUNHW�XQGHU�WKH�VDPH�DVVXPSWLRQVDV�IRU�WKH�EDVH�FDVH�H[FHSW�WKDW�WKH�:(3&2�SRUWIROLR�ZDV�GLYLGHG�LQWR��LGHQWLFDO� SLHFHV� RI� MXVW� XQGHU� ������ 0:� HDFK�� � 7KLV� PHDQW� WKDW� WKH:806�PDUNHW�IHDWXUHG���&RXUQRW�ILUPV���2QH�ILUP��0*(��KDG�����0:DQG� WKH� RWKHU� ILYH�ZHUH� URXJKO\� WKH� VDPH� VL]H�ZLWK� DURXQG�������0:HDFK�� �7KLV�PDUNHW�VWUXFWXUH�DW� ILUVW�JODQFH� LV�PRUH�FRQFHQWUDWHG� WKDQWKDW�RI�&DOLIRUQLD��ZKHUH�WKH����ODUJH�ILUPV�FRQWURO�WKH�EXON�RI�&DOLIRUQLD,62�FDSDFLW\�� �7KHUH�DUH�DOVR�RWKHU� LPSRUWDQW�GLIIHUHQFHV�WKDW� OLPLW� WKHFRPSHWLWLYHQHVV�RI�WKLV�K\SRWKHWLFDO�:806�PDUNHW�UHODWLYH�WR�&DOLIRUQLD�7KHUH�LV�FRQVLGHUDEOH�¶IULQJH·�FDSDFLW\��L�H��FDSDFLW\�RZQHG�E\�ILUPV�WKDWDUH� LQGLYLGXDOO\� UHODWLYHO\� VPDOO��ZLWKLQ� WKH�&DOLIRUQLD� ,62� V\VWHP�DQG�PRVW�LPSRUWDQWO\��PXFK�PRUH�WUDQVPLVVLRQ�FDSDFLW\�UHODWLYH�WR�GHPDQGLQWR�&DOLIRUQLD� WKDQ� LQWR�:806�� �7KHUH� LV�DSSUR[LPDWHO\�������0:�RIWUDQVPLVVLRQ� FDSDFLW\� DYDLODEOH� DW� WKH� 2UHJRQ�&DOLIRUQLD� ERUGHU� DQG������� 0:� DYDLODEOH� EHWZHHQ� &DOLIRUQLD� DQG� WKH� GHVHUW� VRXWKZHVW�DOWKRXJK�VLPXOWDQHRXV�LPSRUW�OHYHOV�FDQ�EH�TXLWH�D�ELW� ORZHU���7KHUH�LVVXIILFLHQW�WUDQVPLVVLRQ�FDSDFLW\�WR�VHUYH�QHDUO\�KDOI�RI�&DOLIRUQLD·V�SHDN�
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ORDG�� �:LVFRQVLQ��E\�FRPSDULVRQ��FDQ�RQO\�PHHW�DERXW�����RI� LWV�SHDNORDG�ZLWK�LPSRUWV�
7KH� UHVXOWV� RI� WKH� &RXUQRW� VLPXODWLRQ� RI� WKLV� K\SRWKHWLFDO� GLYHVWLWXUHGHPRQVWUDWH�WKH�OLPLWV�RI�VXFK�D�SROLF\���$V�VKRZQ�LQ�7DEOH����H[FHSW�IRUWKH�ORZ�GHPDQG�SHULRGV�RI�������DQG�������0:�DQFKRU�GHPDQG�OHYHOV�SULFHV�DJDLQ�KLW�WKH�SULFH�FDS�RI��������0:K���7KLV�LQGLFDWHV�WKDW�PRUHH[WHQVLYH� GLYHVWLWXUH�� LQ� FRPELQDWLRQ� ZLWK� WUDQVPLVVLRQ� DQG� GHPDQGVLGH�HQKDQFHPHQWV�ZRXOG�EH�QHFHVVDU\� WR� FUHDWH�D� FRPSHWLWLYH�PDUNHWVWUXFWXUH�LQVLGH�RI�:806�

:806�'HPDQGDW�����0:K :806�3HUIHFW&RPS�SULFH���0:K�
:806&RXUQRW�3ULFH���0:K�

1RQ�:8060$,1'HPDQG0:
QRQ�:8060$,13ULFH���0:K�

0$33'HPDQG 0$33SULFH���0:K�
���� ����� ������ ����� ����� ����� ��������� ����� ������ ������� ����� ������� ��������� ����� ������ ����� ����� ����� ��������� ����� ������ ������� ����� ������� ��������� ����� ������ ����� ����� ����� ��������� ����� ������ ������� ����� ������� ��������� ����� ������ ����� ����� ����� ��������� ����� ������ ������� ����� ������� ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ������� ����� ������� ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ������� ����� ������� ���������� ����� ������ ����� ������ ����� �����

7DEOH����'LYHVWLWXUH�RI�:(3&2�LQWR���LGHQWLFDO�ILUPV
7UDQVPLVVLRQ�([SDQVLRQ
7UDQVPLVVLRQ� OLPLWV� LQWR� :806� DUH� D� NH\� FRQWULEXWRU� WR� WKH� ODFN� RIFRPSHWLWLRQ� LQ� WKH� &RXUQRW� VLPXODWLRQV�� � :H� WKHUHIRUH� H[DPLQHG� WKHLPSDFW� RI� FRQVLGHUDEO\� H[SDQGLQJ� WKH� LPSRUW� FDSDELOLWLHV� LQWR� :806�:H�H[DPLQHG�D�PDUNHW�LQ�ZKLFK�WKH�0$33�:806�LPSRUW�FDSDELOLW\�ZDVLQFUHDVHG� IURP� ������ 0:� WR� ������ 0:� DQG� WKH� ,OOLQRLV� ²� :806FDSDELOLW\�ZDV�H[SDQGHG� IURP����� WR�������0:��7KH� UHVXOWV� IURP� WKLVVLPXODWLRQ� DUH� VKRZQ� LQ� 7DEOH� ��� � ,W� LV� LPSRUWDQW� WR� QRWH� WKDW� WKHVHK\SRWKHWLFDO� JULG� H[SDQVLRQV� H[FHHG� WKH� OHYHOV� FXUUHQWO\� XQGHUFRQVLGHUDWLRQ�� � 7KH� JRDO� RI� FXUUHQW� SODQQLQJ� VWXGLHV� LV� WR� DFKLHYH� DVLPXOWDQHRXV�LPSRUW�FDSDFLW\�LQWR�:806�RI�������0:�LQ�WRWDO���

�� 7KHVH�WDUJHWV�DUH�WDNHQ�IURP�WKH�:LVFRQVLQ�,QWHUIDFH�5HOLDELOLW\�(QKDQFHPHQW�6WXG\��:,5(6��UHSRUW�WR�WKH:LVFRQVLQ�5HOLDELOLW\�$VVHVVPHQW�2UJDQL]DWLRQ��:5$2��RI�$XJXVW������
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:806�'HPDQGDW�����0:K :806�3HUIHFW&RPS�SULFH���0:K�
:806&RXUQRW�3ULFH���0:K�

1RQ�:8060$,1'HPDQG0:
QRQ�:8060$,13ULFH���0:K�

0$33'HPDQG 0$33SULFH���0:K�
���� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ������ ����� ����� ����� ��������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ������ ����� �����

7DEOH����7UDQVPLVVLRQ�([SDQVLRQ
7KH� WUDQVPLVVLRQ� H[SDQVLRQ� VLJQLILFDQWO\� ORZHUV� ERWK� WKH� SHUIHFWO\FRPSHWLWLYH� DQG� &RXUQRW� HTXLOLEULXP�:806� SULFHV�� $OWKRXJK� WKHUH� LVOHVV�PDUNHW� SRZHU� EHLQJ� H[HUFLVHG� ZLWKLQ�:806� LQ� WKLV� VFHQDULR�� WKHLPSDFW�RI�WKDW�PDUNHW�SRZHU�RQ�WKH�H[SRUWLQJ�UHJLRQV�RI�0$33�DQG�QRQ�:806�0$,1�LV�JUHDWHU��%HFDXVH�WKH�H[WUD�WUDQVPLVVLRQ�FDSDFLW\�UDLVHVH[SRUWV� IURP� ERWK� 0$33� DQG� QRQ�:806� 0$,1�� SULFHV� DW� WKH� KLJKHUGHPDQG� OHYHOV� LQ� ERWK� WKHVH� UHJLRQV� ULVH� UHODWLYH� WR� WKH� &RXUQRW� EDVHFDVH�
,QFUHDVLQJ�'HPDQG�(ODVWLFLW\
$V� D� ILQDO� DOWHUQDWLYH� IRU� HQKDQFLQJ� FRPSHWLWLRQ�� ZH� H[DPLQHG� WKHLPSDFW�RI�DQ�LQFUHDVH�LQ�WKH�HODVWLFLW\�RI�GHPDQG�IURP�²����WR�²������$VVKRZQ� LQ� 7DEOH� ��� LQFUHDVLQJ� GHPDQG� HODVWLFLW\� KDV� E\� IDU� WKH� ODUJHVWLPSDFW�RQ�ORZHULQJ�&RXUQRW�HTXLOLEULXP�SULFHV�
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:806�'HPDQGDW�����0:K :806�3HUIHFW&RPS�SULFH���0:K�
:806&RXUQRW�3ULFH���0:K�

1RQ�:8060$,1'HPDQG0:
QRQ�:8060$,13ULFH���0:K�

0$33'HPDQG 0$33SULFH���0:K�
���� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ��������� ����� ����� ����� ����� ����� ���������� ����� ����� ����� ����� ����� ���������� ����� ����� ����� ����� ����� ���������� ����� ����� ����� ����� ����� ���������� ����� ����� ����� ����� ����� ���������� ����� ����� ����� ������ ����� �����

7DEOH����(ODVWLFLW\�²���
&OHDUO\�� FUHDWLQJ� SULFH�UHVSRQVLYH� GHPDQG� FDQ� \LHOG� KXJH� EHQHILWV� LQWHUPV� RI� PLWLJDWLQJ�PDUNHW� SRZHU�� � ,Q� RUGHU� WR� SODFH� WKHVH� UHVXOWV� LQFRQWH[W�� KRZHYHU�� LW� LV� XVHIXO� WR� FRQVLGHU� MXVW� KRZ� PXFK� GHPDQGUHGXFWLRQ�ZRXOG�EH�LPSOLHG�E\�DQ�HODVWLFLW\�RI�²������)LJXUH���VKRZV�WKH:806� DQFKRU� GHPDQG� OHYHOV� UHODWLYH� WR� WKH� &RXUQRW� HTXLOLEULXPGHPDQG�OHYHOV�IRU�WKH�²����HODVWLFLW\�VFHQDULR�

'HPDQG�5HVSRQVH
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)LJXUH����'HPDQG�5HVSRQVH�ZLWK�(ODVWLFLW\� �����
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:LWK�WKH�SULFH�ULVLQJ�IURP�WKH�DQFKRU�GHPDQG�OHYHO�RI�����0:K�WR�WKH&RXUQRW�HTXLOLEULXP�OHYHO�RI�����0:K��SHDN�GHPDQG�LV�UHGXFHG�E\�MXVWXQGHU�������0:���7KLV�LV�QHDUO\�����RI�WRWDO�GHPDQG���%\�FRPSDULVRQ�WKH� FXUUHQW� DPRXQW� RI� LQWHUUXSWLEOH� ORDG� DQG� GLUHFW� ORDG� FRQWURO� LQ:806�LV�DURXQG�����0:���7KLV�OHYHO�RI�GHPDQG�UHVSRQVLYHQHVV�RQ�DQKRXUO\�OHYHO�LV�H[WUHPHO\�XQUHDOLVWLF�JLYHQ�WKH�FXUUHQW�VWDWH�RI�PHWHULQJ�HQHUJ\� VWRUDJH�� DQG� RWKHU� SULFH�UHVSRQVLYHQHVV� WHFKQRORJLHV� DYDLODEOHHYHQ� LQ� WKH� FXUUHQW� FRPSHWLWLYH�ZKROHVDOH�PDUNHWV� LQ� &DOLIRUQLD�� 3-0�1HZ�<RUN�DQG�1HZ�(QJODQG���(YHQ�LI�VXFK�WHFKQRORJLHV�ZHUH�LQ�SODFH��LWLV�H[WUHPHO\�XQOLNHO\�WKDW�WKH\�ZRXOG�SURGXFH�DQ\WKLQJ�DSSURDFKLQJ�WKHGHPDQG�UHVSRQVH�LPSOLHG�E\�D�²����HODVWLFLW\�



��

����6XPPDU\
,Q� WKLV� UHSRUW�� ZH� KDYH� GHVFULEHG� VHYHUDO� PHWKRGV� IRU� HVWLPDWLQJ� WKHSRWHQWLDO� IRU� WKH� H[HUFLVH�RI�PDUNHW�SRZHU� LQ�D� UHVWUXFWXUHG�:LVFRQVLQHOHFWULFLW\�PDUNHW���7KHVH�LQFOXGH�WKH�WUDGLWLRQDO�FRQFHQWUDWLRQ�DQDO\VLVXVLQJ�WKH�++,��SLYRWDO�ELGGLQJ�DQDO\VLV��DQG�DQ�ROLJRSRO\�VLPXODWLRQ�WKDWDVVXPHV� IRXU� ILUPV�ZLWKLQ� WKH�:806� UHJLRQ� DGRSW� &RXUQRW� EHKDYLRU�7KH� UHVXOWV� RI� DOO� RI� WKHVH� DQDO\VHV� LQGLFDWH� WKDW� XQGHU� WKH� FXUUHQWPDUNHW�VWUXFWXUH��XQUHJXODWHG�SURILW�PD[LPL]LQJ�VXSSOLHUV�LQ�WKH�:806UHJLRQ� ZRXOG� EH� DEOH� WR� UDLVH� SULFHV� VLJQLILFDQWO\� DERYH� FRPSHWLWLYHOHYHOV�
7KH� VRXUFHV� RI� WKLV� SRWHQWLDO� PDUNHW� SRZHU� LQFOXGH� WKH� KLJKFRQFHQWUDWLRQ� RI� FDSDFLW\� RZQHUVKLS� ZLWKLQ� :806�� WKH� OLPLWHGWUDQVPLVVLRQ� FDSDFLW\� DYDLODEOH� IRU� LPSRUWV� LQWR� :806�� DQG� WKHUHODWLYHO\�WLJKW�UHVHUYH�PDUJLQV�ZLWKLQ�WKH�:806�UHJLRQ���7KHVH�IDFWRUVFRPSRXQG� ZLWK� RWKHU� DVSHFWV� RI� HOHFWULFLW\� PDUNHWV�� QRWDEO\� WKHLQHODVWLFLW\� RI� GHPDQG� DQG� WKH� ODFN� RI� HFRQRPLF� VWRUDJH�� WR� FUHDWH� DQHQYLURQPHQW�LQ�ZKLFK�ILUPV�PD\�UHDGLO\�H[HUFLVH�PDUNHW�SRZHU�
:H� GR� QRW� H[DPLQH� WKH� SRWHQWLDO� IRU� ¶ORFDO·� PDUNHW� SRZHU� ��� WKDW� LVPDUNHW� SRZHU� SRVVHVVHG� E\� VSHFLILF� JHQHUDWLRQ� XQLWV� GXH� WR� WKHLUORFDWLRQ� ZLWKLQ� WKH� QHWZRUN�� � %HFDXVH� RI� QHWZRUN� UHOLDELOLW\� FRQFHUQV�WKH�SURGXFWLRQ�RI�FHUWDLQ�JHQHUDWLRQ�XQLWV�LV�UHTXLUHG��DQG�WKHUH�DUH�QRFRPSHWLWLYH� VXEVWLWXWHV� IRU� WKLV� SURGXFWLRQ�� � 7KH� SUREOHP� RI�PXVW�UXQJHQHUDWLRQ� DQG� ORFDO�PDUNHW� SRZHU� LV� RQH� WKDW� DIIOLFWV� HYHU\� HOHFWULFLW\PDUNHW�WR�VRPH�GHJUHH��DQG�LW�VKRXOG�EH�DQ�DGGLWLRQDO�FRQFHUQ�EH\RQGWKH�SRWHQWLDO�PDUNHW�SRZHU�WKDW�ZH�LGHQWLI\�LQ�WKLV�VWXG\�
:H� H[DPLQH� VHYHUDO� DOWHUQDWLYHV� IRU� LQFUHDVLQJ� WKH� FRPSHWLWLYHQHVV� RIWKH� :806� PDUNHW�� LQFOXGLQJ� DVVHW� GLYHVWLWXUH� DQG� WUDQVPLVVLRQH[SDQVLRQ���2XU�UHVXOWV�LQGLFDWH�WKDW�QHLWKHU�RI�WKHVH�PHDVXUHV�DUH��E\WKHPVHOYHV��VXIILFLHQW�IRU�FUHDWLQJ�D�UREXVWO\�FRPSHWLWLYH�PDUNHW���*LYHQWKH� FXUUHQW� GLVWULEXWLRQ� RI� SODQW� RZQHUVKLS�� WKH� ODFN� RI� DYDLODEOHWUDQVPLVVLRQ� FDSDFLW\� DQG� WKH� ODFN� RI� SULFH�UHVSRQVLYH� GHPDQG�� WKHFRVWV�RI�PDUNHW�SRZHU�ZRXOG�DOPRVW�FHUWDLQO\�H[FHHG�DQ\�EHQHILWV� WKDWFRXOG�EH�SURGXFHG�E\�D�SROLF\�RI�UHVWUXFWXULQJ���7KH�FRVWV�RI�DWWHPSWLQJWR�PLWLJDWH�VXFK�PDUNHW�SRZHU�E\�UHVWULFWLQJ�ELGGLQJ�EHKDYLRU�RU�RWKHUIRUPV�RI�LQGLUHFW�UHJXODWLRQ�ZRXOG�DOVR�SUREDEO\�H[FHHG�WKH�EHQHILWV�RI�DUHVWUXFWXULQJ� LQLWLDWLYH� VLPLODU� WR� WKRVH� LPSOHPHQWHG� LQ� RWKHU� VWDWHV�([WHQVLYH� FKDQJHV� WR� WKH� GLVWULEXWLRQ� RI� RZQHUVKLS�� FRPELQHG� ZLWK� DFRQVLGHUDEOH� H[SDQVLRQ� RI� WUDQVPLVVLRQ� FDSDFLW\� DQG� WKH� SULFH�UHVSRQVLYHQHVV� RI� GHPDQG�� FRXOG� SURGXFH� D� UHDVRQDEO\� FRPSHWLWLYH
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PDUNHW� DW� WKH� ZKROHVDOH� OHYHO� ZLWK� D� PLQLPXP� RI� UHJXODWRU\LQWHUYHQWLRQ�� � +RZHYHU�� WKH� UHVXOWV� RI� WKLV� VWXG\� LQGLFDWH� WKDW� WKHFXUUHQW�PDUNHW� VWUXFWXUH� LQ�:LVFRQVLQ� LV� YHU\� IDU� DZD\� IURP� UHDFKLQJWKH� OHYHOV� WKDW� SROLF\� PDNHUV� FRXOG� UHDVRQDEO\� ILQG� ZRUNDEO\FRPSHWLWLYH�
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7+(�$87+256
-DPHV� %XVKQHOO LV� WKH� 'LUHFWRU� RI� 5HVHDUFK� DW� WKH� 8QLYHUVLW\� RI� &DOLIRUQLD(QHUJ\� ,QVWLWXWH� DQG� D� OHFWXUHU� DW� WKH� +DDV� 6FKRRO� RI� %XVLQHVV� DW� 8�&�%HUNHOH\�� �+H�KROGV� D�3K�'�� LQ�2SHUDWLRQV�5HVHDUFK� IURP�8�&��%HUNHOH\�� �+HKDV�ZULWWHQ�H[WHQVLYHO\�RQ�WKH�RUJDQL]DWLRQ��UHJXODWLRQ��DQG�FRPSHWLWLYHQHVV�RIHOHFWULFLW\�PDUNHWV���'XULQJ������KH�ZDV�DQ�DGYLVRU�WKH�&DOLIRUQLD�,62·V�0DUNHW6XUYHLOODQFH� &RPPLWWHH�� � 6LQFH� ������ KH� KDV� EHHQ� D�PHPEHU� RI� WKH� 0DUNHW0RQLWRULQJ�&RPPLWWHH�RI� WKH�&DOLIRUQLD�3RZHU�([FKDQJH�� �+H�KDV� WHVWLILHG�RQHOHFWULFLW\� PDUNHW� GHVLJQ� DQG� FRPSHWLWLYHQHVV� LVVXHV� EHIRUH� WKH� &DOLIRUQLDOHJLVODWXUH�� &DOLIRUQLD� 3XEOLF� 8WLOLWLHV� &RPPLVVLRQ� DQG� WKH� )HGHUDO� (QHUJ\5HJXODWRU\�&RPPLVVLRQ�
&KULVWRSKHU� .QLWWHO LV� DQ� DVVLVWDQW� SURIHVVRU� RI� ILQDQFH� DQG� HFRQRPLFV� DW%RVWRQ�8QLYHUVLW\��3URIHVVRU�.QLWWHO�UHFHLYHG�KLV�3K�'��LQ�HFRQRPLFV�IURP�8�&�%HUNHOH\� LQ� ������ +LV� UHVHDUFK� IRFXVHV� RQ� EXVLQHVV� FRPSHWLWLRQ�� UHJXODWRU\UHVWUXFWXULQJ�� HPSLULFDO� ILQDQFH�� DQG� DSSOLHG� HFRQRPHWULFV�� +H� VSHFLDOL]HVSULPDULO\� LQ� WKH�HOHFWULFLW\�DQG� WHOHFRPPXQLFDWLRQV� LQGXVWULHV��KDYLQJ�ZULWWHQQXPHURXV�SDSHUV�RQ�WKH�LPSDFW�RI�UHJXODWRU\�UHVWUXFWXULQJ�RQ�ILUP�EHKDYLRU�LQERWK�LQGXVWULHV�
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