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ZKHUH� QHWZRUN� FRQVWHOODWLRQV� �URXWH� VWUXFWXUHV�� KXE�DQG�VSRNH� V\VWHPV�� DFWHG� DV� FULWLFDOSDUDPHWHUV� IRU� HFRQRPL]LQJ�RQ�DLUIDUHV� LQ� WKH�FRPSHWLWLYH�PXOWL�DFWRU� WUDQVSRUW�PDUNHW� �VHH%UXHFNQHU� DQG� =KDQJ� ������ 3HOV� HW� DO�� ������� $QRWKHU� FULWLFDO� SDUDPHWHU� IRU� FRPSHWLWLYHSULFLQJ�WXUQHG�RXW�WR�EH�VHUYLFH�TXDOLW\�FRPSHWLWLRQ��VHH�0RUULVRQ�DQG�:LQVWRQ��������7KRVHLVVXHV�ZLOO�EH�DGGUHVVHG�LQ�WKLV�SDSHU�IURP�WKH�SHUVSHFWLYH�RI�GRPHVWLF��KRPH��FDUULHUV�:H�KDYH�RXWOLQHG�DERYH� WKDW� WKH� LPSRUWDQFH�RI� FLYLO� DYLDWLRQ� WR�PRGHUQ� VRFLHW\� LV�TXLWHVLJQLILFDQW��7KLV�VHFWRU�LV�QRW�RQO\�D�ODUJH�DQG�UDSLGO\�JURZLQJ�LQGXVWU\�E\�LWVHOI��LW�DOVR�IXHOVVHYHUDO�RWKHU�LPSRUWDQW�LQGXVWULHV�GLUHFWO\��H�J��WRXULVP��RU�LQGLUHFWO\��WKURXJK�LQFUHDVHG�WUDYHOSRVVLELOLWLHV�:H�ZLOO� VWDUW� KHUH�ZLWK� D� FRQFLVH� VNHWFK� RI� UHFHQW� GHYHORSPHQWV� LQ�(XURSH��7KH� DLUOLQHLQGXVWU\� LWVHOI�KDV� VHHQ� UDSLG�JURZWK�RYHU� WKH�SDVW� WKUHH�GHFDGHV�� 7KH�QXPEHU�RI�SDVVHQJHUNLORPHWHUV�LQ�(8����FRXQWULHV�URVH�IURP����ELOOLRQ�LQ������WR�����ELOOLRQ�LQ�������DQ�DYHUDJHDQQXDO�JURZWK�RI�����SHUFHQW��,Q�WKH�VDPH�SHULRG��PDMRU�LQVWLWXWLRQDO�DQG�UHJXODWRU\�FKDQJHVKDYH�RFFXUUHG��&LYLO�DYLDWLRQ�KDV�IRU�ORQJ�EHHQ�D�KHDYLO\�UHJXODWHG�VHFWRU��PDLQO\�EHFDXVH�RIWKH� VWUDWHJLF� LPSRUWDQFH� RI� DLU� WUDQVSRUW�� 7KH� HUD� RI� UHJXODWLRQ� HQGHG� LQ� ������ ZKHQ� 86&RQJUHVV�DGRSWHG�WKH�$LUOLQH�'HUHJXODWLRQ�$FW��,Q�WKH�VDPH�\HDU��WKH�86�DQG�WKH�1HWKHUODQGVVLJQHG�D�YHU\�OLEHUDO�ELODWHUDO�DJUHHPHQW�RQ�µRSHQ�VNLHV¶��LQGXFLQJ�DQ�LQFUHDVH�LQ�FRPSHWLWLRQLQ�7UDQV�$WODQWLF�PDUNHWV�(XURSH¶V� DLUOLQH� LQGXVWU\� ZDV� E\� WKHQ� VWLOO� KHDYLO\� UHJXODWHG�� RIWHQ� ZLWK� GRPHVWLFPRQRSROLHV� IRU� WKH� QDWLRQDO� IODJ� FDUULHU� DQG� GXRSROLHV� RI� WZR� IODJ� FDUULHUV� RQ� LQWHUQDWLRQDOURXWHV��3DVVHQJHUV�KDG�WKH�FKRLFH�EHWZHHQ�WKH�KRPH�FDUULHU�RI� WKH�FRXQWU\�RI�RULJLQ�DQG�WKHKRPH�FDUULHU�RI� WKH�FRXQWU\�RI�GHVWLQDWLRQ�� ,Q�������7KH�8.�DQG�7KH�1HWKHUODQGV� VLJQHG� DQHZ�ELODWHUDO�DJUHHPHQW�WKDW�HIIHFWLYHO\�GHUHJXODWHG�WKH�DLU�VHUYLFHV�EHWZHHQ�WKHVH�FRXQWULHV�,W�ZDV�WKH�ILUVW�VHULRXV�VWHS�WRZDUGV�WKH�GHUHJXODWLRQ�RI�WKH�(XURSHDQ�DLUVSDFH��ZKLFK�QHDUHGFRPSOHWLRQ�LQ�������LQ�WLPH�WR�VHUYH�WKH�QRZ�LQWHJUDWHG�(XURSHDQ�PDUNHW�/LNH� LQ� WKH�86� LQ������� WKH������GHUHJXODWLRQ� IXHOOHG� WKH� HPHUJHQFH� RI� KXE�DQG�VSRNHV\VWHPV� LQ�(XURSH��7RJHWKHU�ZLWK� WKH�HQWU\�RI� IRUPHU� FKDUWHU�DLUOLQHV�DQG� WKH�QHZ� ORZ�FRVWFDUULHUV� LQWR� WKH� GHUHJXODWHG� PDUNHW�� WKH� KXE�DQG�VSRNH� V\VWHP� LQFUHDVHG� FRPSHWLWLYHSUHVVXUH��%HVLGHV�WKH�KRPH�FDUULHU�RI�WKH�FRXQWU\�RI�RULJLQ�DQG�WKH�KRPH�FDUULHU�RI�WKH�FRXQWU\RI� GHVWLQDWLRQ�� SDVVHQJHUV� FDQ� QRZ� FKRRVH� IURP� VHYHUDO� RWKHU� FDUULHUV� VHUYLQJ� WKH� URXWHWKURXJK�WKHLU�KXE�7KLV�SDSHU�IRFXVHV�RQ�WKH�UHODWLYH�SRVLWLRQ�RI�WKH�KRPH�FDUULHUV�LQ�KXE�DQG�VSRNH�V\VWHPV�:H�ZLOO�KRZHYHU�QRW�GHDO�ZLWK� WKH�VXEMHFW� LQ� LVRODWLRQ��EXW� UDWKHU�JLYH�D� VRPHZKDW�EURDGHUUHYLHZ� RI� LPSRUWDQW� WKHPHV� LQ� FLYLO� DYLDWLRQ�� 7R� DQ� HFRQRPLVW�� FLYLO� DYLDWLRQ� RIIHUV� D� ULFKYDULHW\�RI�UHVHDUFK�VXEMHFWV��VXFK�DV�PDUNHW�IDLOXUH��LQ�WKH�IRUP�RI�H[WHUQDO�FRVWV��WKH�QHWZRUNVWUXFWXUH�RI�WKH�LQGXVWU\�DQG�LWV�VXFFHVVLYH�GHUHJXODWLRQ��LQ�ERWK�WKH�86�DQG�(XURSH���7KH�QH[WVHFWLRQ�ZLOO�EULHIO\�WRXFK�XSRQ�VRPH�SURPLQHQW�UHVHDUFK�VXEMHFWV�SUHVHQW�LQ�WKH�FXUUHQW�VWUHDP
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RI�HFRQRPLF� OLWHUDWXUH�RQ�FLYLO� DYLDWLRQ�� 6HFWLRQ���ZLOO� GLYH�GHHSHU� LQWR� WKH�KXE�DQG�VSRNHV\VWHP�� ZKLFK� DFWV� DV� D� FHQWUDO� WKHPH� LQ� DYLDWLRQ� HFRQRPLFV�� :H� ZLOO� LQWURGXFH� WKHSKHQRPHQRQ�RI�WKH�KRPH�FDUULHU�DGYDQWDJH�LQ�VHFWLRQ���IROORZHG�E\�DQ�HPSLULFDO�DQDO\VLV�RQWKH�VXEMHFW��6HFWLRQ���RIIHUV�FRQFOXGLQJ�UHPDUNV�DQG�GLVFXVVHV�SROLF\�LPSOLFDWLRQV�
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����([WHUQDO�FRVWV([WHUQDO�FRVWV�RI�D�JRRG�DUH�WKH�FRVWV�WKDW�D�SHUVRQ�LPSRVHV�RQ�RWKHUV�E\�FRQVXPLQJ�WKHJRRG��6FKLSSHU�HW�DO���������PHQWLRQ�HPLVVLRQV�RI�SROOXWDQWV��DLUFUDIW�QRLVH�DQG�DFFLGHQWV�DVH[WHUQDO�FRVWV�RI�DLU�WUDQVSRUW��:LW�HW�DO���������SURYLGH�D�VRPHZKDW�PRUH�H[WHQVLYH�OLVW��7KH\GLVWLQJXLVK�EHWZHHQ�VHYHUDO� W\SHV�RI�HPLVVLRQV�E\�WKHLU�HIIHFWV� �FOLPDWH�FKDQJH��R]RQH� OD\HUGHSOHWLRQ�� ORFDO� DLU� TXDOLW\� HIIHFWV� DQG� RGHU� QXLVDQFH��� 7KH\� DOVR� PHQWLRQ� DLUFUDIW� QRLVH�QXLVDQFH�DQG�KHDOWK�LPSDFWV��DV�ZHOO�DV�LQGLUHFW�ODQG�XVH�LPSDFWV��DQG�DFFLGHQWV��GLUHFW�ULVNVDQG� LQGLUHFW� ODQG� XVH� LPSDFWV��� )XUWKHUPRUH�� :LW� HW� DO�� ������� PHQWLRQ� ZDWHU� DQG� VRLOSROOXWLRQ��FRQJHVWLRQ�RI�UXQZD\V�DQG�DLU�VSDFH�� ODQG�XVH�LPSDFWV�RI�DLUSRUWV�DQG� LPSDFWV�RQQDWXUH�FRQVHUYDWLRQ��H�J��ORVV�RI�WUDQTXLOOLW\��� �:KHWKHU�FRQJHVWLRQ�RI�UXQZD\V�DQG�DLU�VSDFHDUH�FRQVLGHUHG�H[WHUQDO�LV�PHUHO\�D�PDWWHU�RI�DJJUHJDWLRQ��,W�GHSHQGV�RQ�ZKHWKHU�RQH�ORRNV�DWWKH�OHYHO�RI�WKH�LQGLYLGXDO�WUDYHOHU�RU�WKH�HQWLUH�LQGXVWU\�%RUHQVWHLQ� DQG� =LPPHUPDQ� ������� DQDO\]H� WKH� HIIHFW� RI� DLUSODQH� DFFLGHQWV� RQ� FDUULHUGHPDQG��7KH\�ILQG�D�QHJDWLYH�HIIHFW��DV�ZDV�WR�EH�H[SHFWHG��+RZHYHU��WKH\�DOVR�FRQFOXGH�WKDWPRVW� RI� WKH� HIIHFW� LV� JRQH� DIWHU� WZR�PRQWKV��5RVH� ������� H[SODLQV� WKLV� VKRUW� SHULRG� E\� WKHUHODWLYHO\�VPDOO�VHULDO�FRUUHODWLRQ�RI�DFFLGHQWV�ZLWK�WKH�VDPH�FDUULHU��LPSO\LQJ�WKDW�DQ�DLUOLQH¶VVDIHW\�UHFRUG�KDUGO\�LQIRUPV�WUDYHOHUV�RQ�DFFLGHQW�SUREDELOLW\�)URP�D�ZHOIDUH�WKHRUHWLF�DQG�SROLF\�SHUVSHFWLYH��WKH�SUHVHQFH�RI�H[WHUQDOLWLHV�LV�LPSRUWDQWGXH�WR�LWV�LPSOLFDWLRQV�IRU�WD[DWLRQ�VFKHPHV�IRU�DLUOLQHV��IRU�DLUSRUW�GHYHORSPHQW�SODQV�DQG�IRUUHJXODWRU\�IUDPHZRUNV�IRU�WKH�DLUOLQH�VHFWRU��,QFOXVLRQ�RI�H[WHUQDOLWLHV�LQ�DLUOLQH�FRVW�VFKHPHVDQG� UHJXODWLRQV� VKRXOG�DYRLG�SULYLOHJHV� IRU�KRPH�FDUULHUV� LQ� D� FHUWDLQ� FRXQWU\� RU� DW� D� JLYHQDLUSRUW�
����'HUHJXODWLRQ$V� PHQWLRQHG� HDUOLHU�� WKH� DLUOLQH� LQGXVWU\� LV� KLVWRULFDOO\� UHJDUGHG� DV� D� VWUDWHJLFDOO\LPSRUWDQW� VHFWRU� IRU� DQ\� QDWLRQ�� 7KH� HQVXLQJ� UHJXODWLRQ� RI� WKLV� VHFWRU� KDV� FDXVHG� ODUJHHFRQRPLF� LQHIILFLHQFLHV��7KH�GHUHJXODWLRQ�RI�FLYLO�DYLDWLRQ� LQ� WKH�8QLWHG�6WDWHV� LQ������DQG
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WKH�HDUO\�QLQHWLHV�LQ�(XURSH�LQGXFHG�JUHDW�FKDQJHV�LQ�WKH�DLUOLQH�LQGXVWU\��VHH�'RJDQLV�������IRU� DQ� RYHUYLHZ��� )ROORZLQJ� WKHVH� FKDQJHV�� D� YDVW� YROXPH� RI� OLWHUDWXUH� HPHUJHG�� :LQVWRQ������� SURYLGHV� DQ� H[WHQVLYH� RYHUYLHZ� RQ� SXEOLFDWLRQV� RQ� GHUHJXODWLRQ� LQ� WKH� 86�� 0DUtQ������� LV� DQ� H[DPSOH� RI� WKH� UHODWLYHO\� VPDOO� DPRXQW� RI� (XURSHDQ� VWXGLHV�� 6SHFLILF� WRSLFVUHODWHG� WR� GHUHJXODWLRQ� DUH� FRQWHVWDELOLW\� �%DNHU� DQG� 3UDWW�� ����� DQG� %XWWRQ�� ������� \LHOGPDQDJHPHQW�VWUDWHJLHV�DQG�DLUOLQH�SURGXFWLYLW\�6LQFH�WKH�LPSOHPHQWDWLRQ�RI�GHUHJXODWLRQ��DLUOLQHV�HQJDJH�LQ�G\QDPLF�SULFH�GLVFULPLQDWLRQWR�PD[LPL]H�WRWDO�UHYHQXHV�RQFH�IOLJKW�VFKHGXOHV�DUH�VHW��7KLV�SKHQRPHQRQ�LV�NQRZQ�DV�\LHOGPDQDJHPHQW��5HHFH� DQG�6REHO� ������� OLQN� \LHOG�PDQDJHPHQW� WR� SULFH� GLVFULPLQDWLRQ� XQGHUFDSDFLW\�FRQVWUDLQWV��2QH�RI�WKH�LVVXHV�KHUH�LV�KRZ�WR�GLVWLQJXLVK�EHWZHHQ�SDVVHQJHUV�EDVHG�RQWKHLU�ZLOOLQJQHVV�WR�SD\�IRU�D�IOLJKW��7KH�PDLQ�PHFKDQLVP�IRU�WKLV�GLVWLQFWLRQ�LV�WR�GLIIHUHQWLDWHIDUHV�E\�WKH�DPRXQW�RI�WLPH�WKH\�DUH�ERRNHG�DKHDG�RI�GHSDUWXUH��7KH�VXEMHFW�KDV�DWWUDFWHG�WKHDWWHQWLRQ�IURP�HFRQRPLVWV��ERWK�IURP�DQ�RSHUDWLRQV�UHVHDUFK�YLHZSRLQW��H�J��'DQD��������VHH0F*LOO�DQG�9DQ�5\]LQ��������IRU�DQ�H[WHQVLYH�UHYLHZ��DQG�IURP�D�SHUVSHFWLYH�RI�HFRQRPLFHIILFLHQF\��%RWLPHU��������(IILFLHQF\� LV� DOVR� WKH�PDLQ� FRQFHUQ�RI� DQRWKHU� VWUHDP�RI� UHFHQW� OLWHUDWXUH�� DOEHLW� IURP� DGLIIHUHQW�YLHZSRLQW��3URGXFWLYH�HIILFLHQF\�LV�WKH�PDLQ�WKHPH�RI�D�VWUHDP�RI�OLWHUDWXUH�GHYRWHGWR�SURGXFWLYLW\�DQDO\VLV��2XP�DQG�<X��������SHUIRUP�D�EURDG�DQG�FRPSUHKHQVLYH�DVVHVVPHQWRI�FDUULHU�SURGXFWLYLW\��0DUtQ� ������� IRFXVHV�RQ�SURGXFWLYLW\�GLIIHUHQFHV�EHWZHHQ�(XURSHDQFDUULHUV��ZKHUHDV�$KQ�HW�DO���������FRPSDUH�$VLDQ�DQG�1RUWK�$PHULFDQ�FDUULHUV�7KH� LVVXH�RI�GHUHJXODWLRQ�KDV�SURPSWHG�HFRQRPLVWV� WR�VWXG\� WKH�DLUOLQH� VHFWRU� DOVR� IURPWKH�SHUVSHFWLYH�RI�LQGXVWULDO�RUJDQL]DWLRQ��DQG�WKLV�KDV�LQ�WKH�SDVW�OHG�WR�LQWHUHVWLQJ�DQG�QRYHODQDO\WLFDO�IUDPHZRUNV�IRU�LQYHVWLJDWLQJ�UHJXODWRU\�V\VWHPV¶�LPSDFW�RQ�WKH�DYLDWLRQ�VHFWRU�
����$YLDWLRQ�DV�D�QHWZRUN�LQGXVWU\$YLDWLRQ�LV�FRPPRQO\�NQRZQ�DV�D�QHWZRUN�LQGXVWU\��7KH�OLQHV�LQ�WKH�QHWZRUN�DUH�QHLWKHUYLVLEOH�QRU�SK\VLFDO��EXW�FUHDWH�QHYHUWKHOHVV�D�FRQQHFWLYLW\�LQIUDVWUXFWXUH��$YLDWLRQ�LV�D�QRGDOQHWZRUN��WKH�QRGHV�LQ�WKH�QHWZRUN�EHLQJ�WKH�DLUSRUWV��1HWZRUN�HFRQRPLFV�KDV�EHFRPH�D�QHZDQJOH�IRU�VWXG\LQJ�WKH�DLUOLQH�LQGXVWU\�(FRQRPLF� OLWHUDWXUH� RQ� DLUSRUWV� WUDGLWLRQDOO\� IRFXVVHG� RQ� ILQDQFLQJ� DQG� LQYHVWPHQWGHFLVLRQV��&RQWHPSRUDU\� DLUSRUW� HFRQRPLFV� FRYHU� D�PXFK�ZLGHU� UDQJH� RI� VXEMHFWV�� VXFK� DVSULYDWL]DWLRQ� DQG� OLEHUDOL]DWLRQ�� SULFLQJ� VWUDWHJLHV� DQG� SHUIRUPDQFH� PHDVXUHPHQW� �'RJDQLV�������� )XUWKHUPRUH�� WKH� FRQFHSW� RI� DLUSRUW� FKRLFH� DQG� YDOXDWLRQ� RI� DLUSRUW� DWWULEXWHV� KDVJDLQHG�LQFUHDVLQJ�LQWHUHVW��ERWK�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�WUDYHOHU��H�J��3HOV�HW�DO��������DQG�WKH�SRLQW�RI�YLHZ�RI�WKH�DLUOLQH��%HUHFKPDQ�DQG�'H�:LW��������$YLDWLRQ� QHWZRUNV� UHTXLUH� DQ� HIILFLHQW� RSHUDWLRQ� DQG� PDQDJHPHQW� EHFDXVH� RI� WKHLUFDSDFLW\� OLPLWV�� 7KH� LQFUHDVH� LQ� DLU� WUDIILF� KDV� FUHDWHG� WKH� SUREOHP� RI� DLUSRUW� FRQJHVWLRQ�(FRQRPLVWV� DOPRVW� LQVWLQFWLYHO\� SURSRVH� WR� EDWWOH� FRQJHVWLRQ� E\� SULFHV�� H[SODLQLQJ� ZK\
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FRQJHVWLRQ� SULFLQJ� LV� VXFK� D�ZHOO�FRYHUHG� WRSLF� LQ� HFRQRPLF� OLWHUDWXUH�� 5HFHQW� DGYDQFHV� LQDLUSRUW�FRQJHVWLRQ�SULFLQJ�PD\�EH�IRXQG�LQ�'DQLHO�DQG�3DKZD���������%UXHFNQHU��������DQG3HOV�DQG�9HUKRHI� ��������7KH� ODWWHU� FRQWULEXWLRQ� VKRZV� WKDW�DLUSRUW� FRQJHVWLRQ�SULFLQJ�QHHGQRW�EH�RSWLPDO�ZKHQ�DLUOLQHV�KDYH�VLJQLILFDQW�PDUNHW�SRZHU�7KH� QHWZRUN� VWUXFWXUH� DOVR� LPSDFWV� RQ� WKH� FRVW� VWUXFWXUH� RI� WKH� LQGXVWU\�� 1HWZRUNV� DUHRIWHQ� FKDUDFWHUL]HG� E\� HFRQRPLHV� RI� GHQVLW\�� LPSO\LQJ� WKDW� KLJKHU� GHQVLWLHV�� H�J�� PRUHSDVVHQJHUV�SHU� IOLJKW� OHJ��EULQJ�GRZQ�XQLW�FRVWV��(FRQRPLHV�RI�GHQVLW\�DUH�D�VSHFLDO�FDVH�RIVFDOH� HFRQRPLHV�� 7KH�PDLQ� GLIIHUHQFH� LV� WKDW� HFRQRPLHV� RI� GHQVLW\� UHODWH� WR� DQ� LQFUHDVH� RIRXWSXW� DW� D� JLYHQ� JHRJUDSKLFDO� VFDOH�� ZKHUHDV� HFRQRPLHV� RI� VFDOH� UHODWH� WR� DQ� LQFUHDVH� RIRXWSXW�LQ�JHQHUDO��2XP�DQG�:DWHUV��������(FRQRPLHV� RI� GHQVLW\� KDYH� WZR� LPSRUWDQW� LPSOLFDWLRQV� IRU� WKH� DLUOLQH� LQGXVWU\�� HDFK� RIWKHP�UHSUHVHQWLQJ�D�ZD\�WR�XWLOL]H�HFRQRPLHV�RI�GHQVLW\��7KH�ILUVW�LPSOLFDWLRQ�LV�WKH�IRUPDWLRQRI�KXE�DQG�VSRNH�QHWZRUNV��ZKLFK�ZLOO�EH�GLVFXVVHG�PRUH�H[WHQVLYHO\�LQ�WKH�QH[W�VHFWLRQ��7KHVHFRQG�LPSOLFDWLRQ�UHJDUGV�FRGH�VKDULQJ�DQG�DOOLDQFHV�EHWZHHQ�DLUOLQHV�3DUN� ������� GLVWLQJXLVKHV� EHWZHHQ� WZR� W\SHV� RI� DOOLDQFHV�� 7KH� ILUVW� W\SH� LV� WKHFRPSOHPHQWDU\� DOOLDQFH�� LQ�ZKLFK� WKH�QHWZRUNV�RI� WKH� WZR� FDUULHUV� FRPSOHPHQW� HDFK� RWKHU�7KH� VHFRQG� W\SH� LV� WKH� SDUDOOHO� DOOLDQFH�� ZKHUH� WZR� FRPSHWLWRUV� MRLQ� WKHLU� QHWZRUNV�� 3DUNVKRZV� WKDW� FRPSOHPHQWDU\� QHWZRUNV� LQFUHDVH� ZHOIDUH�� ZKHUHDV� SDUDOOHO� QHWZRUNV� GHFUHDVHZHOIDUH�� %LVVHVVXU� DQG� $ODPGDUL� ������� DOVR� PHQWLRQ� QHWZRUN� FRPSOHPHQWDULW\� DV� DQLPSRUWDQW� IDFWRU� DIIHFWLQJ� WKH� RSHUDWLRQDO� VXFFHVV� RI� DOOLDQFHV�� %UXHFNQHU� DQG� 3HOV� ������VKRZ�WKDW�WKH�FRQVROLGDWLRQ�RI�WKH��ODUJHO\�SDUDOOHO��1RUWKZHVW�./0�DQG�6N\�7HDP�DOOLDQFHV�IROORZLQJ�WKH�PHUJHU�EHWZHHQ�./0�DQG�$LU�)UDQFH��KDV�DQWL�FRPSHWLWLYH�HIIHFWV��GHFUHDVLQJRYHUDOO�ZHOIDUH�,W� LV� WKXV�FOHDU� WKDW�QHWZRUN�FRQVWHOODWLRQ�DQG�XVDJH��DV�ZHOO�DV�QHWZRUN�SROLFLHV� �RQ� WKHVLGH�RI�ERWK�DLUOLQHV�DQG�DLUSRUWV��KDYH�ZLGH�UDQJLQJ�LPSOLFDWLRQV�IRU�WKH�GHYHORSPHQW�RI�WKLVVHFWRU�� LQFOXGLQJ� LVVXHV� OLNH� SRLQW�WR�SRLQW� IOLJKW� VFKHGXOHV�� WKH� VL]H� RI� QHZ� JHQHUDWLRQV� RIDLUFUDIW�DQG�WKH�UROH�RI�WKH�SXEOLF�VHFWRU�
�� 7KH�+XE�DQG�6SRNH�6\VWHP7KH�DEROLVKPHQW�RI�UHJXODWLRQ�DQG�WKH�HQWU\�RI�QHZ�FRPSHWLWRUV�IRUFHG�H[LVWLQJ�DLUOLQHV�WRUHWKLQN�WKHLU�RSHUDWLRQV�DQG�XUJHG�WKHP�WR�H[SORLW�HFRQRPLHV�RI�GHQVLW\��7KH�KXE�DQG�VSRNHV\VWHP�HQDEOHG�FDUULHUV�WR�FRQFHQWUDWH�SDVVHQJHUV�RQ�IOLJKW�OHJV��WKXV�LQGXFLQJ�ORZHU�FRVWV�SHUSDVVHQJHU� WKURXJK�WKH�H[SORLWDWLRQ�RI�GHQVLW\�HFRQRPLHV��7KH�KXE�DQG�VSRNH�V\VWHP�UDSLGO\GHYHORSHG�LQ�WKH�86�DV�D�FRQVHTXHQFH�RI�WKH������OLEHUDOL]DWLRQ��6RPHZKDW�VLPLODU�V\VWHPVKDG�EHHQ�LQ�XVH�LQ�(XURSH��$OWKRXJK�VLPLODU�LQ�DSSHDUDQFH��WKH�µROG¶�(XURSHDQ�KXE�DQG�VSRNHV\VWHPV�ZHUH� GLIIHUHQW� IURP� WKRVH� LQ� WKH�86� DQG� IURP� WKRVH� SUHVHQWO\� HYROYLQJ� LQ� (XURSH�(XURSH¶V� WUDGLWLRQ� RI� QDWLRQDO� FDUULHUV�� HDFK� FRQFHQWUDWLQJ� LWV� RSHUDWLRQV� DW� RQH� RU� PRUHQDWLRQDO�DLUSRUWV�� FUHDWHG�D� V\VWHP�RI� VWDU�VKDSHG�QHWZRUNV�ZLWKRXW�HPSKDVLV�RQ�FRQQHFWLQJ
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IOLJKWV�� 7KH� ODWWHU� LV� D� FHQWUDO� IHDWXUH� LQ� WKH� SUHVHQW� KXE�DQG�VSRNH� V\VWHP�� DV� ZH�ZLOO� VHHIXUWKHU�RQ�7KH�DGYDQWDJH�RI�D�KXE�DQG�VSRNH�V\VWHP�PD\�EH�EHVW�GHVFULEHG�E\�VNHWFKLQJ�D� VLPSOHDLUOLQH�QHWZRUN�ZLWK�IRXU�QRGHV��)LJXUH���GHSLFWV�WZR�ZD\V�RI�FRQQHFWLQJ�DOO�QRGHV�WRJHWKHU�7KH�ILJXUH�RQ�WKH�OHIW�KDQG�VLGH�UHSUHVHQWV�D�IXOO\�FRQQHFWHG�QHWZRUN�LQ�ZKLFK�DOO�QRGHV�DUHFRQQHFWHG� WKURXJK� SRLQW�WR�SRLQW� UHODWLRQV�� 7KH� ILJXUH� RQ� WKH� ULJKW� KDQG� VLGH� LV� D� KXE�DQG�VSRNH�QHWZRUN��$LUSRUW�+�LV�WKH�KXE�DLUSRUW�WKURXJK�ZKLFK�DOO�RWKHU�DLUSRUWV�DUH�FRQQHFWHG��
)LJXUH�� $�IXOO\�FRQQHFWHG�QHWZRUN�YHUVXV�D�KXE�DQG�VSRNH�QHWZRUN

,W�LV�FOHDU�IURP�WKH�ILJXUH�WKDW�LW�WDNHV�RQO\�WKUHH�URXWHV�WR�FRQQHFW�DOO�WKH�QRGHV�LQ�WKH�KXE�DQG�VSRNH�QHWZRUN��ZKHUHDV�LW�WDNHV�VL[�URXWHV�LQ�WKH�IXOO\�FRQQHFWHG�QHWZRUN��%DVHG�RQ�WKLVVLPSOH�H[DPSOH��RQH�FDQ�HDVLO\�LPDJLQH�ZK\�WKH�KXE�DQG�VSRNH�V\VWHP�FDQ�EH�D�PXFK�PRUHHIILFLHQW�ZD\� WR� FRQQHFW� DOO� WKH� QRGHV��:KHWKHU� D� KXE�DQG�VSRNH� QHWZRUN� LV�PRUH� HIILFLHQWGHSHQGV� RQ� WKH� QXPEHU� RI� QRGHV� LQ� WKH� QHWZRUN� DQG� WKH� GHQVLW\� RI� WUDYHO� GHPDQG� RQ� HDFKQRGDO�SDLU��%RWK�HIIHFWV�PD\�EH�LOOXVWUDWHG�XVLQJ�)LJXUH����6XSSRVH�ZH�DGGHG�DQ�H[WUD�QRGH�WRERWK�QHWZRUNV��7KLV�ZRXOG�UHTXLUH�IRXU�H[WUD�URXWHV�LQ�WKH�IXOO\�FRQQHFWHG�QHWZRUN��DQG�RQO\RQH� LQ� WKH� KXE�DQG�VSRNH� QHWZRUN�� LQFUHDVLQJ� WKH� UHODWLYH� HIILFLHQF\� RI� WKH� KXE�DQG�VSRNHQHWZRUN��7KH�HIIHFW�RI�WKH�GHQVLW\�RI�WUDYHO�GHPDQG�PD\�EH�LOOXVWUDWHG�E\�DVVXPLQJ�WKDW�QRGDO
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SDLU�$�=�KDV�YHU\�KLJK�WUDYHO�GHPDQG��,Q�WKLV�FDVH�LW�ZRXOG�QRW�EH�HIILFLHQW�WR�FRQQHFW�$�DQG=�WKURXJK�KXE�+��DV�WKH�HFRQRPLHV�RI�GHQVLW\�DUH�DOUHDG\�H[KDXVWHG�DQG�WKH�H[WUD�FRQQHFWLRQLPSRVHV�FRVWV�RQ�WKH�DLUOLQH�DV�ZHOO�DV�LWV�WUDYHOHUV�
7DEOH�� 0DUNHW�VKDUHV����RI�GHSDUWLQJ�SDVVHQJHUV��RI�KRPH�FDUULHU�RQ�PDLQ�KXEV�LQWKH�86�DQG�(XURSH��-DQXDU\�����+XE�DLUSRUW +RPH�FDUULHU 0DUNHW�VKDUH(XURSHDQ�GDWD 86�'27�GDWD86$WODQWD 'HOWD ���&KLFDJR�2¶+DUH 8QLWHG$PHULFDQ ������'DOODV�)RUW�:RUWK $PHULFDQ ���'HQYHU 8QLWHG ���0LDPL $PHULFDQ ���+RXVWRQ�,QWHUFRQWLQHQWDO &RQWLQHQWDO ���0LQQHDSROLV�6W�3DXO 1RUWK:HVW ���'HWURLW 1RUWK:HVW ���1HZDUN &RQWLQHQWDO ���6DQ�)UDQFLVFR 8QLWHG ���
(XURSH/RQGRQ�+HDWKURZ %ULWLVK�$LUZD\V ��� ���3DULV�&'* $LU�)UDQFH ��� ���)UDQNIXUW /XIWKDQVD ��� ���$PVWHUGDP ./0 ��� ���0LODQ�0DOSHQVD $OLWDOLD 1$ ���6RXUFHV��'27��7����PDUNHW�GDWDEDVH��(XURSHDQ�DLUOLQHV�DQG�DLUSRUWV�ZHEVLWHV

,I�DQ�DLUOLQH�FHQWHUV�LWV�RSHUDWLRQV�DW�D�KXE�DLUSRUW��WKH�DLUOLQH�LV�OLNHO\�WR�EH�DQ�LPSRUWDQWDLUOLQH�DW�WKDW�DLUSRUW��7DEOH���OLVWV�WKH�PDUNHW�VKDUHV�RI�KRPH�FDUULHUV�RQ�WKHLU�KXEV��)RU�WKH(XURSHDQ�KXEV��ZH�GLVWLQJXLVK�EHWZHHQ�86�'HSDUWPHQW�RI�7UDQVSRUW�GDWD�DQG�(XURSHDQ�GDWD�7KH� IRUPHU� UHIOHFW�PDUNHW� VKDUHV� RQ� FRPELQHG� URXWHV� IURP� WKH� OLVWHG� (XURSHDQ� DLUSRUWV� WRGHVWLQDWLRQV�LQ�WKH�86��H�J���%ULWLVK�$LUZD\V�DQG�LWV�FRGH�VKDULQJ�SDUWQHUV�FDUU\����SHUFHQW�RIDOO�SDVVHQJHUV�IURP�/RQGRQ�+HDWKURZ�WR�86�GHVWLQDWLRQV���(XURSHDQ�GDWD�UHODWH�WR�WKH�PDUNHWVKDUH�RI�DOO�IOLJKWV�OHDYLQJ�IURP�WKH�KXE��EXW�FRPH�IURP�GLIIHUHQW�VRXUFHV��ZKLFK�PD\�FDXVHVRPH�LQFRQVLVWHQFLHV��)RU�LQVWDQFH��LQ�WKH�FDVHV�RI�./0�DQG�$LU�)UDQFH�DLUOLQH�GDWD�UHODWH�WRFDOHQGDU� \HDU�������ZKHUHDV� DLUSRUW�GDWD� UHODWH� WR� WKH� ILVFDO� \HDU������������7KH� LPSDFW� RI
� )RU�D�PRUH�H[WHQVLYH�GLVFXVVLRQ�RQ�KXE�DQG�VSRNH�RSHUDWLRQV��VHH�&KDSWHU���LQ�+DQORQ��������
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WKHVH�LQFRQVLVWHQFLHV�RQ�WKH�JHQHUDO�LPDJH�LV�SUREDEO\�PLQRU��7KH�GLIIHUHQFH�EHWZHHQ�86�GDWDDQG�(XURSHDQ�GDWD�LV�HVSHFLDOO\�ODUJH�IRU�./0�$Q�DLUSRUW� LV� DOZD\V� DOPRVW� XVHG� DV� D�KXE�E\� D� VLQJOH� DLUOLQH�� WKH� RQO\� H[FHSWLRQ� EHLQJ&KLFDJR�2¶+DUH��DFWLQJ�DV�D�KXE�IRU�ERWK�$PHULFDQ�$LUOLQHV�DQG�8QLWHG�$LUOLQHV��:H�UHIHU�WRWKH� KXE�EDVHG� DLUOLQH� DV� WKH� KRPH� FDUULHU�� H[SUHVVLQJ� WKDW� WKH� FDUULHU� LV� DW� KRPH� DW� LWV� KXEDLUSRUW��,Q�D�FLW\�SDLU�PDUNHW��ZH�GHILQH�WKH�KRPH�FDUULHU�DV�WKH�FDUULHU�ZKRVH�KXE�LV�HLWKHU�WKHRULJLQ�DLUSRUW�RU�WKH�GHVWLQDWLRQ�DLUSRUW� 7KH�VSHFLDO�SRVLWLRQ�RI�WKH�KRPH�FDUULHU�PDNHV�RQHZRQGHU�ZKHWKHU�LW�KDV�DQ�DGYDQWDJH�FRPSHWLQJ�IRU�SDVVHQJHUV��IROORZLQJ�IURP�WKH�QDWXUH�RILWV�KXE�DQG�VSRNH�RSHUDWLRQV��DQG�KRZ�WR�LQWHUSUHW�WKLV�DGYDQWDJH�7R�XQGHUVWDQG�WKH�DVSHFWV�RI�WKH�SRVVLEOH�DGYDQWDJH�RI�WKH�KRPH�FDUULHU��ZH�QHHG�WR�SODFHWKH�SRVLWLRQ�RI� WKH�KRPH�FDUULHU� LQ�D�ZLGHU�SHUVSHFWLYH�� )LUVW��ZH�QHHG� WR� DFNQRZOHGJH� WKDWFDUULHUV� FRPSHWH� IRU� WUDYHOHUV� RQ� FLW\� SDLU� PDUNHWV�� $V� IDU� DV� D� WUDYHOHU� LV� FRQFHUQHG�� WKHSURGXFW�KH�EX\V�LV�JHWWLQJ�IURP�KLV�RULJLQ�WR�KLV�GHVWLQDWLRQ��7KH�WUDYHOHU�PDNHV�D�FRPELQHGFKRLFH� RI� FDUULHU� DQG� LWLQHUDU\�� GHSHQGLQJ� RQ� WKH� DYDLODELOLW\� RI� FRPELQDWLRQV�� ,I� D� WUDYHOHUZHUH�WR�IO\�IURP�$PVWHUGDP�WR�)ORUHQFH��IRU�LQVWDQFH��KH�PD\�FKRRVH�EHWZHHQ�D�GLUHFW�./0IOLJKW� DQG� DQ� $LU� )UDQFH� IOLJKW� YLD� 3DULV�� $V� $LU� )UDQFH� GRHV� QRW� RIIHU� GLUHFW� IOLJKWV� IURP$PVWHUGDP�WR�)ORUHQFH��FDUULHU�FKRLFH�DQG�LWLQHUDU\�FKRLFH�DUH�FRQQHFWHG�(DFK�WULS�DOWHUQDWLYH�WKDW�WDNHV�WKH�SDVVHQJHU�IURP�KLV�RULJLQ�WR�KLV�GHVWLQDWLRQ�LV�MXGJHG�RQLWV� WULS� FKDUDFWHULVWLFV� DV� ZHOO� DV� RQ� WKH� FKDUDFWHULVWLFV� RI� WKH� FDUULHU� RSHUDWLQJ� WKH� IOLJKWV�)LJXUH���GHSLFWV�D�VW\OL]HG�YHUVLRQ�RI�WKH�SURFHVV�RI�LWLQHUDU\�DQG�FDUULHU�FKRLFH�
)LJXUH�� 7KH�SURFHVV�RI�LWLQHUDU\�DQG�FDUULHU�FKRLFH

&DUULHU�DQG�WULSDWWULEXWHV

9DOXDWLRQRI DWWULEXWHV

,WLQHUDU\DQGFDUULHU�FKRLFH

3HUVRQDOFKDUDFWHULVWLFV�SUHIHUHQFHV
([SHULHQFH

(DFK� WUDYHOHU� WDNHV� LQWR� DFFRXQW� WKH� DWWULEXWHV� �H�J��� IUHTXHQF\�� LQ�IOLJKW� WLPH�� WUDQVIHUWLPH��DFFHVV� WLPH��RI�DOO�SRVVLEOH�FRPELQDWLRQV�RI�FDUULHUV�DQG�LWLQHUDULHV�RQ�WKH�FLW\�SDLU�KHSODQV� WR� WUDYHO�� 7KH� WUDYHOHU� YDOXHV� HDFK� RI� WKH� DWWULEXWHV� EHIRUH� PDNLQJ� KLV� FKRLFH�� 7KHWUDYHOHU¶V�YDOXDWLRQ�GHSHQGV�RQ�KLV�SHUVRQDO�FKDUDFWHULVWLFV��VXFK�DV�DJH��JHQGHU��WULS�SXUSRVH�
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LQFRPH�DQG�H[SHULHQFH��$IWHU�PDNLQJ�WKH�FKRLFH��WKH�WUDYHOHU�FRPSOHWHV�WKH�WULS��WKXV�JDLQLQJQHZ�H[SHULHQFH��ZKLFK�PD\�DOWHU�KLV�YDOXDWLRQ�RI�VRPH�RI�WKH�DWWULEXWHV�3UHVHQW�GHEDWHV�UHODWH�WR�WKH�TXHVWLRQ�ZKHWKHU� WKH�KXE�DQG�VSRNH�V\VWHP�ZLOO�UHPDLQ�WKHGRPLQDQW� RUJDQL]DWLRQ� SULQFLSOH� LQ� WKH� DLUOLQH� LQGXVWU\�� $LUIDUHV� DQG� LQFRQYHQLHQFH� IRU� WKHWUDYHOHU�KDYH�WR�EH�WUDGHG�RII�DJDLQVW�HDFK�RWKHU��(VSHFLDOO\� LQ� WKH�HPHUJLQJ�RSHQ�(XURSHDQVNLHV�LW�LV�TXHVWLRQDEOH�ZKHWKHU�D�IHZ�GRPLQDQW�KXEV�ZLOO�DULVH��JLYHQ�WKH��QDWLRQDO�LQWHUHVWV�RILQGLYLGXDO�QDWLRQV�DQG�WKH�UHODWLYHO\�VPDOO�GLVWDQFHV�LQ�(XURSH��1DWLRQDO�IODJ�FDUULHUV�KDYH�ORVWWKHLU� GRPLQDQW� SRVLWLRQ�� EXW� WKH� V\VWHP� RI� KRPH� FDUULHUV� LV� D� YHU\� SURPLQHQW� IHDWXUH� RI(XURSHDQ�DYLDWLRQ�
�� $GYDQWDJHV�RI�+RPH�&DUULHUV,Q�WKH�SUHYLRXV�VHFWLRQ�ZH�DUJXHG� WKDW� WKH�KRPH�FDUULHU�PD\�KDYH�DQ�DGYDQWDJH�RYHU� LWVFRPSHWLWRUV�EHFDXVH�RI�IDYRUDEOH�IOLJKW�FKDUDFWHULVWLFV��$SDUW�IURP�IOLJKW�FKDUDFWHULVWLFV��RWKHUIDFWRUV�PD\�SOD\�D�UROH�DV�ZHOO��OLNH�JUDQGIDWKHULQJ�ULJKWV�LQ�DLUSRUW�VORW�DOORFDWLRQ��IDPLOLDULW\ZLWK� WKH� ORFDO� VLWXDWLRQ� DQG� JRRG� UHODWLRQV�ZLWK� WKH� KRPH� DLUSRUW�� ,Q� WKH� UHPDLQGHU� RI� WKLVVHFWLRQ��ZH�ZLOO�IRFXV�RQ�IOLJKW�UHODWHG�DGYDQWDJHV�KRZHYHU��7R�DVVHVV�WKH�UHODWLYH�SRVLWLRQ�RIWKH�KRPH�FDUULHU�LW�LV�LPSRUWDQW�WR�NQRZ�ZKLFK�WULS�DQG�FDUULHU�FKDUDFWHULVWLFV�GLIIHU�EHWZHHQWKH�KRPH�FDUULHU�DQG�WKH�RWKHU�FDUULHUV��:H�GLVWLQJXLVK�EHWZHHQ�ILYH�PDLQ�FKDUDFWHULVWLFV�x URXWHx IUHTXHQF\x IDUHx IUHTXHQW�IOLHU�SURJUDPVx RWKHU�DWWULEXWHV:H�ZLOO�QRZ�EULHIO\�GLVFXVV�HDFK�RI�WKHVH�ILYH�LWHPV�
5RXWH7KH�REYLRXV� DGYDQWDJH�RI� D�KRPH� FDUULHU� RYHU� LWV� FRPSHWLWRUV� LV� WKDW� LW� JHQHUDOO\� RIIHUVGLUHFW�IOLJKWV��ZKHUHDV�LWV�FRPSHWLWRUV��RWKHU�WKDQ�WKH�GHVWLQDWLRQ¶V�KRPH�FDUULHU��RIIHU�LQGLUHFWIOLJKWV��'LUHFW� IOLJKWV�KDYH� WZR�DGYDQWDJHV�RYHU� LQGLUHFW� IOLJKWV��)LUVW�� WUDYHO� WLPH� LV� VKRUWHU�,Q�YHKLFOH�WLPH�LV�VKRUWHU�EHFDXVH�WKH�RYHUDOO�GLVWDQFH�RQ�D�GLUHFW�IOLJKW�LV�VKRUWHU��)ULGVWU|PDQG�7KXQH�/DUVHQ� ������� DQG�%KDW� ������� ������ ILQG� WKDW� LQ�YHKLFOH� WUDYHO� WLPH� LQIOXHQFHVWUDYHO�FKRLFHV��)XUWKHUPRUH��WRWDO�WUDYHO�WLPH�ZLOO�EH�VKRUWHU��DV�WKH�WUDQVIHU�LWVHOI�WDNHV�WLPH�DVZHOO�7KH�VHFRQG�DGYDQWDJH�LV�WKDW�WKH�WUDQVIHU�PD\�EH�H[SHULHQFHG�DV�D�QHJDWLYH�FKDUDFWHULVWLF�EHFDXVH�RI� WKH�GLVFRPIRUW� RI�KDYLQJ� WR� ILQG� \RXU�ZD\� DW� DQ�XQNQRZQ� DLUSRUW� DQG� ULVNV� OLNHORVLQJ� OXJJDJH� DQG�PLVVLQJ� FRQQHFWLQJ� IOLJKWV��.DQDIDQL� DQG�*KREULDO� ������� ILQG� D� VWURQJURXWH� FKRLFH� HIIHFW� IRU� QRQ�GLUHFW� IOLJKWV�� *KREULDO� ������� DOVR� ILQGV� D� QHJDWLYH� HIIHFW� RI
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LQWHUPHGLDWH�VWRSV��+DUYH\��������ILQGV�WKDW�FRQQHFWLQJ�IOLJKWV�DUH�SRRU�DOWHUQDWLYHV�IRU�GLUHFWIOLJKWV�� EXW� ILQGV� QR� GLIIHUHQFH� EHWZHHQ� QRQ�VWRS� DQG�PXOWL�VWRS� IOLJKWV� ZLWKRXW� D� WUDQVIHU�7KLV� VXJJHVWV� WKDW� WKH� FKDQJH� RI� SODQH� DVSHFW� RI� QRQ�GLUHFW� IOLJKWV� ZHLJKV� KHDYLHU� WKDQ� WKHH[WUD� WUDYHO� WLPH� LQYROYHG� DQG� WKH� SRVVLEOH� GLVFRPIRUW� RI� DQ� H[WUD� ODQGLQJ� DQG� WDNH� RII�&OHDUO\��URXWH�DGYDQWDJHV�DUH�D�NH\�HOHPHQW�LQ�KRPH�FDUULHU�SROLF\�
)UHTXHQF\$� FDUULHU� LV� PRUH� OLNHO\� WR� RIIHU� D� KLJK� IUHTXHQF\� IURP� LWV� KRPH� DLUSRUW� WKDQ� FDUULHUVRSHUDWLQJ�D�KXE�HOVHZKHUH��&KDQFHV�RI�GHSDUWLQJ�RU�DUULYLQJ�DW�D�GHVLUHG� WLPH�DUH�SRVLWLYHO\UHODWHG� WR� IOLJKW� IUHTXHQFLHV�� 7KHUHIRUH�� IUHTXHQF\� LV� RIWHQ� XVHG� DV� D� SUR[\� IRU� VFKHGXOHFRQYHQLHQFH� �*KREULDO�� ������.DQDIDQL� DQG�*KREULDO�� ������%DWK�� ������ 3URXVVDORJORX� DQG.RSSHOPDQ��������6X]XNL��������)UHTXHQF\�LV�RQH�RI� WKH�TXDOLW\�DVSHFWV�RI�PRGHUQ�DLUOLQHVDQG�WKHUHIRUH�SOD\V�DQ�LPSRUWDQW�UROH�LQ�FRQVXPHU�FKRLFHV�
&RVW�DGYDQWDJHV7KH�KXE�DQG�VSRNH�V\VWHP�LV�EDVHG�RQ�HFRQRPLHV�RI�GHQVLW\��,W�DOORZV�FDUULHUV�WR�FROOHFWSDVVHQJHUV�DW�DOO�QRGHV�DQG�FRQFHQWUDWH�WKHP�LQ�WKH�KXE��7KLV�HQDEOHV�WKH�FDUULHU�WR�XVH�ODUJHUSODQHV�DQG�UHDFK�D�KLJKHU�ORDG�IDFWRU�RQ�WKHP��WKXV�GHFUHDVLQJ�WKH�FRVWV�SHU�SDVVHQJHU��/RZHUIDUHV� IRU� ORQJHU� IOLJKWV� DUH� DFWXDOO\� REVHUYHG� LQ� SUDFWLFH��2Q� WKH� RWKHU� KDQG�� FRVWV� DUH� DOVRUDLVHG�VRPHZKDW�E\�WKH�KXE�DQG�VSRNH�V\VWHP��EHFDXVH�LQGLUHFW�IOLJKWV�VSDQ�ORQJHU�GLVWDQFHVDQG� UHTXLUH� H[WUD� ODQGLQJV� DQG� WDNH�RIIV�� %HUU\�� &DUQDOO� DQG� 6SLOOHU� ������� ILQG� HPSLULFDOHYLGHQFH� IRU� WKH� FRVW�UHGXFLQJ� HIIHFW� RI� WKH� KXE�DQG�VSRNH� V\VWHP�� %UXHFNQHU�� '\HU� DQG6SLOOHU��������DV�ZHOO�DV�%UXHFNQHU�DQG�6SLOOHU� ������� IRFXV�RQ�HFRQRPLHV�RI�GHQVLW\�DV�DQH[SODQDWLRQ�IRU�GLIIHUHQFHV�LQ�IDUHV�%HLQJ�WKH�KRPH�FDUULHU�DOVR�JLYHV�D�FDUULHU�VRPH�PDUNHW�SRZHU��DOORZLQJ�LW�WR�UDLVH�IDUHVDERYH� FRVW� OHYHOV�� %UXHFNQHU�� '\HU� DQG� 6SLOOHU� ������� ILQG� WKDW� KXE�RULJLQDWLQJ� DQG� KXE�WHUPLQDWLQJ�SDVVHQJHUV�SD\�KLJKHU�IDUHV��EXW�FRVW�DGYDQWDJHV�GXH�WR�HFRQRPLHV�RI�GHQVLW\�DUHSDVVHG�RQ�WR�SDVVHQJHUV��WKXV�UHGXFLQJ�IDUHV�RYHUDOO��7KH�LVVXH�RI�IDUHV�LQ�KXE�DLUSRUWV�ZLOO�EHGLVFXVVHG�LQ�PRUH�GHWDLO�EHORZ�
)UHTXHQW�IO\HU�SURJUDPV)UHTXHQW� IO\HU� SURJUDPV� �))3V�� DUH� D� ZHOO� NQRZQ� PDUNHWLQJ� GHYLFH� LQ� FLYLO� DYLDWLRQZRUOGZLGH� DQG� PD\� EH� YLHZHG� DV� D� FDUULHU� FKDUDFWHULVWLF�� &XVWRPHUV� DFTXLUH� FUHGLW� SRLQWVIURP�D�VSHFLILF�FDUULHU�LQ�UHODWLRQ�WR�GLVWDQFH�WUDYHOHG��7KHVH�SRLQWV�FDQ�WKHQ�EH�XVHG�IRU�JLIWV�IUHH�WUDYHO�RU�IRU�XSJUDGHV��L�H���WR�KDYH�DQ�HFRQRP\�FODVV�WLFNHW�XSJUDGHG�WR�D�EXVLQHVV�FODVVWLFNHW��))3¶V� IDYRU� WKH� KRPH� FDUULHU� EHFDXVH� RI� WKHLU� QRQ�OLQHDULW\�� WKH� DZDUGV� JURZ� DV� SRLQWVDFFXPXODWH�� 7KLV� IHDWXUH� FDXVHV� LQFUHDVLQJ� PDUJLQDO� UHWXUQV�� WKXV� UHZDUGLQJ� OR\DOW\�
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HVSHFLDOO\� VR� IRU� WKH� KRPH� FDUULHU�� $IWHU� DOO�� WKH� KRPH� FDUULHU� LV� WKH� FDUULHU� WKDW� IOLHV�PRVWURXWHV�IURP�WKH�WUDYHOHU¶V�KRPH�WRZQ��WKHUHE\�RIIHULQJ�WKH�ODUJHVW�RSSRUWXQLWLHV�WR�ERWK�FROOHFWDQG� XVH� SRLQWV�� 7KH� ODWWHU� LV� FRQILUPHG� E\� 7RK DQG� +X �������� ZKR� QDPH� IUHTXHQW� IOLHUSURJUDPV� DV� D� IDFWRU� DIIHFWLQJ� FDUULHU� FKRLFH�� 7KH\� VWDWH� WKDW� VPDOO� DLUOLQHV� ZLWK� OLPLWHGQHWZRUNV�KDYH�D�GLVDGYDQWDJH�LQ�WKLV�UHVSHFW��))3¶V�PD\�HVVHQWLDOO\�EH�VHHQ�DV�D�IULQJH�EHQHILWRI�WKH�DLUOLQH�VHFWRU�IRU�IUHTXHQW�WUDYHOHUV�
2WKHU�DWWULEXWHV2WKHU� WULS�DQG�FDUULHU�FKDUDFWHULVWLFV�DUH�JHQHUDOO\�QRW� UHODWHG� WR� WKH�KRPH�DLUSRUW�RI� WKHFDUULHU�� DOWKRXJK� VRPH� DVSHFWV� PD\� SOD\� D� UROH�� /DQJXDJH� PD\� LQIOXHQFH� FDUULHU� FKRLFH�HVSHFLDOO\� LQ� FRXQWULHV� ZKHUH� FLWL]HQV� KDYH� OLWWOH� HGXFDWLRQ� LQ� RWKHU� ODQJXDJHV� WKDQ� WKHLUPRWKHU�WRQJXH���6ZDLW�DQG�%HUQDUGLQR�������� )RU�VRPH�FRQVXPHUV��IO\LQJ�ZLWK�D�FDUULHU�IURPWKHLU�RZQ�QDWLRQDOLW\�PD\�EH�D�IDYRUDEOH�FKDUDFWHULVWLF�DV�ZHOO��HLWKHU�LQ�WKH�IRUP�RI�QDWLRQDOSULGH�RU�IHHOLQJ�DW�KRPH��)XUWKHUPRUH��LI�FXOWXUDO�WDVWH�YDULDWLRQV��IRU�LQVWDQFH��ZLWK�UHVSHFW�WR�IRRG�RU�OHJ�VSDFH��DUHODUJH��WKH�KRPH�FDUULHU�ZLOO�ILQG�LW�HDVLHU�WR�DGMXVW�WR�ORFDO�SUHIHUHQFHV��6ZDLW�DQG�%HUQDUGLQR������� ILQG� WKDW�� RQ� WKUHH� URXWHV� IURP� GLIIHUHQW� RULJLQV�� WKHUH� DUH� VRPH� WDVWH� GLIIHUHQFHVUHJDUGLQJ�IRRG��LQ�IOLJKW�HQWHUWDLQPHQW�DQG�WKH�GHVLJQ�RI�WKH�IUHTXHQW�IO\HU�SURJUDP�$�ILQDO�SRLQW�WR�EH�PHQWLRQHG�LV�WKDW�D�KRPH�FDUULHU�PD\�HQFRXQWHU�HFRQRPLHV�RI�GHQVLW\LQ�PDUNHWLQJ�LQ�LWV�KRPH�UHJLRQ��DV�D�JHQHUDO�PDUNHWLQJ�FDPSDLJQ�FDQ�EH�H[SHFWHG�WR�KDYH�DQHIIHFW�RQ�DOO�URXWHV�RIIHUHG�IURP�WKH�KRPH�DLUSRUW�

&RQVHTXHQFHV�RI�KRPH�FDUULHU�DGYDQWDJHV�IRU�IDUHV�([LVWLQJ� VWXGLHV� DQDO\]LQJ� IHDWXUHV� RI� WKH� KXE�DQG�VSRNH� V\VWHP� PDLQO\� IRFXV� RQ� WKHVLWXDWLRQ�LQ�WKH�86��7KH�IRFXV�RI�RXU�DQDO\VLV�LV�RQ�(XURSHDQ�FLYLO�DYLDWLRQ��PRUH�VSHFLILF�RQ(XURSH¶V�ODUJH�WUDGLWLRQDO�FDUULHUV��5HODWLYHO\�QHZ�FDUULHUV�OLNH�5\DQDLU�DQG�HDV\-HW��KRZHYHUVXFFHVVIXO�VRPH�RI� WKHP�PD\�EH�� DUH�QRW� WDNHQ� LQWR�DFFRXQW� LQ�RXU�DQDO\VLV�� DV� WKH\�GR�QRWDGRSW� WKH�KXE�DQG�VSRNH�V\VWHP��7KH�(XURSHDQ�IRFXV�LV�DQ� LPSRUWDQW�FRQWULEXWLRQ� WR�HDUOLHUZRUN�� $OPRVW� DOO� VWXGLHV� UHODWLQJ� WR� WKH� KRPH� FDUULHU� DGYDQWDJH� KDYH� D� 86� EDFNJURXQG�(XURSH¶V� DLUOLQH� LQGXVWU\�KDV� D�GLIIHUHQW� VWUXFWXUH� WKDQ� WKDW� LQ� WKH�86�� DV� LW� HYROYHG� IURP� DKLVWRU\�RI�QDWLRQDO�FDUULHUV��7KH�QHWZRUNV�WKDW�WKHVH�FDUULHUV�RSHUDWH�VRPHWLPHV�VWLOO�EHDU�WKHVLJQV� RI� (XURSH¶V� KLVWRU\�� HVSHFLDOO\� ZLWK� UHJDUG� WR� FRQQHFWLQJ� IRUPHU� FRORQLHV� WR� WKHLUKRPHODQG�7KH�VD\LQJ�WKDW� WLPH�IOLHV� LV�YHU\�WUXH� IRU�FLYLO�DYLDWLRQ��'HYHORSPHQWV� LQ�(XURSH¶V�FLYLODYLDWLRQ�PDUNHW�SODFH�DUH�IROORZLQJ�HDFK�RWKHU�UDSLGO\��6RPH�RI�WKH�FDUULHUV�PHQWLRQHG�LQ�WKHWH[W�RI�WKLV�VWXG\�QR�ORQJHU�H[LVW��ZLWK�WKHLU�VXFFHVVRUV�RSHUDWLQJ�XQGHU�GLIIHUHQW�QDPHV��DQG
� 5HFHQW�./0�DGYHUWLVHPHQWV�UHODWH�WR�WKH�ODWWHU�E\�PHQWLRQLQJ�D�SODFH�DEURDG��WKHQ�VWDWLQJ�µKRPH�DW�ODVW¶�RYHU�DSLFWXUH�RI�D�WUDYHOHU�EHLQJ�ZHOFRPHG�DERDUG�D�./0�SODQH�
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ZLWK�D�GLIIHUHQW�VFRSH�DQG�VFDOH�RI�RSHUDWLRQV��&URVV$LU�DQG�61�%UXVVHOV�$LUZD\V��VXFFHVVRUVRI�6ZLVV$LU�DQG�6DEHQD�UHVSHFWLYHO\��FDQ�KDUGO\�EH�ODEHOHG�DV�ODUJH�FDUULHUV�RSHUDWLQJ�D�KXE�DQG�VSRNH� QHWZRUN� DQ\PRUH�� 7KH� UHFHQW� PHUJHU� RI� $LU� )UDQFH� DQG� ./0�PD\� FKDQJH� WKHODQGVFDSH�RI�(XURSHDQ� FLYLO� DYLDWLRQ� DJDLQ�� RQFH� WKH\� VWDUW� FRRUGLQDWLQJ� WKHLU� QHWZRUNV� DQGIOLJKW�VFKHGXOHV�7KH�OLWHUDWXUH�KDV�GHYRWHG�VRPH�DWWHQWLRQ�WR�WKH�KRPH�FDUULHU�DGYDQWDJH�XQGHU�WKH�ODEHO�RIµDLUSRUW� GRPLQDQFH¶�� 7KH� ILUVW� WR� WDFNOH� WKH� SUREOHP� RI� DLUSRUW� GRPLQDQFH� HPSLULFDOO\� ZDV6HYHULQ�%RUHQVWHLQ�LQ�KLV������SDSHU��7KH�YDULDEOH�UHIOHFWLQJ�KXE�GRPLQDQFH�LQ�%RUHQVWHLQ¶VSDSHU�LV�WKH�DYHUDJH�RI�D�FDUULHU¶V�VKDUH�RI�GDLO\�SDVVHQJHUV�RULJLQDWLQJ�DW�WKH�WZR�HQGSRLQWV�RIWKH� URXWH�� ZHLJKWHG� E\� WKH� SURSRUWLRQ� RI� SDVVHQJHUV� RQ� WKH� URXWH� ZKR� RULJLQDWH� DW� HDFKHQGSRLQW��%RUHQVWHLQ� ILQGV� WKH� HIIHFW� RI� WKLV� YDULDEOH� RQ� IDUH� GLIIHUHQFHV� WR� EH� VLJQLILFDQWO\SRVLWLYH�� LQGLFDWLQJ� WKDW� FDUULHUV� ZLWK� GRPLQDQW� SRVLWLRQV� DW� WKHLU� KXEV� DUH� DEOH� WR� FKDUJHKLJKHU�SULFHV�� ,Q�KLV������SDSHU��%RUHQVWHLQ�ILQGV�VLJQLILFDQW�SRVLWLYH�UHVXOWV�� LQGLFDWLQJ�WKDWFDUULHUV�H[HUFLVH�VRPH�PDUNHW�SRZHU�RYHU�WKHLU�KXEV�%HUU\� ������� HVWLPDWHV� D� VWUXFWXUDO� PRGHO� XVLQJ� DLUSRUW� SUHVHQFH� DV� DQ� H[SODQDWRU\YDULDEOH�LQ�ERWK�FRVW�DQG�GHPDQG�HTXDWLRQV��$LUSRUW�SUHVHQFH�LV�GHILQHG�DV�WKH�QXPEHU�RI�WRS��� FLWLHV� VHUYHG� E\� DQ� DLUOLQH� RXW� RI� D� JLYHQ� FLW\�� %HUU\� ILQGV� WKDW� DLUSRUW� SUHVHQFH� KDV� DSRVLWLYH�HIIHFW�RQ�GHPDQG�DQG�DW�WKH�VDPH�WLPH�ORZHUV�FRVWV��7KRXJK�%HUU\�LQWHUSUHWV�DLUSRUWSUHVHQFH� DV� SURGXFW� GLIIHUHQWLDWLRQ�� ZKLFK� LV� GLIIHUHQW� IURP� %RUHQVWHLQ¶V� PDUNHW� SRZHUDSSURDFK�RI�KXE�GRPLQDQFH��WKHLU�UHVXOWV�SRLQW�LQWR�WKH�VDPH�GLUHFWLRQ�(YDQV�DQG�.HVVLGHV��������WHVW�ZKHWKHU�DLUSRUW�DQG�URXWH�PDUNHW�VKDUHV�KDYH�D�VLJQLILFDQWHIIHFW�RQ�IDUHV��7KH\�ILQG�WKDW�DLUSRUW�GRPLQDQFH�FRQIHUV�VXEVWDQWLDO�SULFLQJ�SRZHU�XSRQ�WKHFDUULHU��DQG� WKDW� WKH� LVRODWHG� LPSDFW�RI� URXWH�GRPLQDQFH�RQ�IDUHV� LV� LQVLJQLILFDQW��(YDQV�DQG.HVVLGHV� H[SODLQ� WKLV� GLIIHUHQFH� E\� VWDWLQJ� WKDW�� FRQWUDU\� WR� DLUSRUWV�� URXWHV� DUH� FRQWHVWDEOHVLQFH�SODQHV�FDQ�HDVLO\�EH� VZLWFKHG�EHWZHHQ� URXWHV��ZKHUHDV� DLUSRUW� IDFLOLWLHV�DQG� ))3V�FDQQRW�%HUU\��&DUQDOO�DQG�6SLOOHU��������H[WHQG�%HUU\¶V�HDUOLHU�ZRUN�RQ�WKH�LQIOXHQFH�RI�DLUSRUWSUHVHQFH� RQ� FRVWV� DQG� GHPDQG�� 7KH\� ILQG� WKDW� DLUSRUW� SUHVHQFH� KDV� D� SRVLWLYH� HIIHFW� RQGHPDQG�DQG� D�QHJDWLYH� HIIHFW� RQ� FRVWV��7KH� FRVW�UHGXFLQJ� HIIHFW� RI� DLUSRUW� SUHVHQFH� FDQ� EHLQWHUSUHWHG�DV�WKH�UHWXUQV�VWHPPLQJ�IURP�WKH�HFRQRPLF�UDWLRQDOH�RI�WKH�KXE�DQG�VSRNH�V\VWHP�7KH� HIIHFWV� DUH� ODEHOHG� µKXE� SUHPLXP¶�� OHDYLQJ� DVLGH� ZKHWKHU� LW� VWHPV� IURP� SURGXFWGLIIHUHQWLDWLRQ��PDUNHW�SRZHU�RU�ERWK�7KH�FRVW� DVSHFW� LV� DOVR�SUHVHQW� LQ�%UXHFNQHU��'\HU� DQG�6SLOOHU� ������� DQG� LQ�%UXHFNQHUDQG�6SLOOHU���������ZKR�IRFXV�RQ�HFRQRPLHV�RI�GHQVLW\�DV�DQ�H[SODQDWLRQ�IRU�IDUHV��%UXHFNQHU�'\HU�DQG�6SLOOHU��������ILQG�WKDW�KXE�RULJLQDWLQJ�DQG�KXE�WHUPLQDWLQJ�SDVVHQJHUV�SD\�KLJKHUIDUHV�� EXW� FRVW� DGYDQWDJHV� GXH� WR� HFRQRPLHV� RI� GHQVLW\� DUH� SDVVHG� RQ� WR� SDVVHQJHUV�� WKXVUHGXFLQJ�IDUHV�*RHW]� DQG� 6XWWRQ� ������� S�� ����� DOVR� ILQG� VRPH� LQGLFDWLRQV� RI� PDUNHW� SRZHU� RQFRQFHQWUDWHG� KXE� PDUNHWV�� 7KH\� ILQG� WKDW� µ«SDVVHQJHUV� IO\LQJ� IURP� VPDOO�FLW\� DLUSRUWV� WR
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PDMRU�DLUSRUWV�SDLG����SHUFHQW�PRUH�LI�WKH�PDMRU�DLUSRUW�ZDV�FRQFHQWUDWHG�DQG����SHUFHQW�PRUHLI�ERWK�WKH�VPDOO�FLW\�DQG�WKH�PDMRU�DLUSRUW�ZHUH�FRQFHQWUDWHG�¶0DUtQ��������ZDV�WKH�ILUVW�WR�DGGUHVV�WKH�LVVXH�LQ�D�(XURSHDQ�FRQWH[W��E\�HVWLPDWLQJ�ERWK�DPDUNHW�VKDUH�DQG�D�SULFH�HTXDWLRQ��LQ�D�UHJXODWHG�DQG�D�GHUHJXODWHG�VHJPHQW�� 0DUtQ�ILQGV�WKDWWKH�HIIHFW�RI�DLUSRUW�SUHVHQFH� LV�QRW� VLJQLILFDQW� LQ�D� UHJXODWHG� HQYLURQPHQW� DQG� VLJQLILFDQWO\QHJDWLYH� LQ� D� GHUHJXODWHG� HQYLURQPHQW�� 7KLV� LPSOLHV� WKDW�� FRQWUDU\� WR� WKH� 8�6�� VLWXDWLRQ�(XURSHDQ� FDUULHUV� LQ� D� GHUHJXODWHG� HQYLURQPHQW� WHQG� WR� H[SORLW� WKH� FRVW� UHGXFLQJ� HIIHFW� RIDLUSRUW� SUHVHQFH� LQ� RUGHU� WR� FRPSHWH� LQ� SULFHV�� 0DUtQ� H[SODLQV� WKH� GLIIHUHQFH� EHWZHHQ� KLV(XURSHDQ�UHVXOWV�DQG�HDUOLHU�8�6��HVWLPDWHV�E\�VLJQDOLQJ�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�FDXVHVRI� PDUNHW� SRZHU�� ,Q� (XURSH� DW� WKDW� WLPH�� FRPSXWHU� UHVHUYDWLRQ� V\VWHPV� ZHUH� RZQHG� E\PXOWLSOH�(XURSHDQ�FDUULHUV�DQG�))3V�KDUGO\�H[LVWHG�LQ�(XURSH��)XUWKHUPRUH��0DUtQ�XVHV�LQWUD�(XURSHDQ�FLW\�SDLUV�LQ�KLV�DQDO\VHV��)RU� WKHVH�W\SHV�RI�URXWHV� WKH�KXE�DQG�VSRNH�V\VWHP�KDGQRW�\HW�JDLQHG�DV�PXFK�JURXQG�\HW�DV� LW�KDG� LQ� WKH�8�6��DYLDWLRQ� LQGXVWU\��%HFDXVH�RI� WKHVHGLIIHUHQFHV�� VHYHUDO� FDXVHV� RI� KXE� GRPLQDQFH� KDG� OHVV� LPSDFW� WKDQ� LQ� WKH�8�6���ZKLFK�PD\H[SODLQ�WKH�DEVHQFH�RI�KXE�GRPLQDQFH�LQ�0DUtQ¶V�UHVXOWV�
�� (PSLULFDO�,QGLFDWLRQV�IRU�+RPH�&DUULHU�$GYDQWDJHV
����7KHRUHWLFDO�IUDPHZRUN:H�XVH�D�VLPSOH�KXE�DQG�VSRNH�QHWZRUN��DV�GHSLFWHG�LQ� WKH� ULJKW�KDQG�VLGH�RI�)LJXUH���$LUSRUW�$�LV�DQ�RULJLQ�FORVH�WR�KXE�+�DQG�=�LV�GHILQHG�DV�GLVWDQW�GHVWLQDWLRQ��7KLV�FRPELQDWLRQUHSUHVHQWV�WKH�FRPPRQ�SUDFWLFH�RI�(XURSH�RULJLQDWLQJ�IOLJKWV�WR�RWKHU�FRQWLQHQWV��:H�EDVH�RXUDQDO\VLV�RQ�WKH�DVVXPSWLRQ�WKDW�IDUHV�GHSHQG�RQ�GLVWDQFH�WUDYHOHG��EHFDXVH�FRVWV�DUH�OLNHO\�WREH� GLVWDQFH� UHODWHG±� WKRXJK� QRW� H[FOXVLYHO\� ��� DQG� IDUHV� DUH� DW� OHDVW� SDUWO\� UHODWHG� WR� FRVWV�+DQVHQ� ������� DQG� :LQGOH� DQG� 'UHVQHU� ������� DUH� H[DPSOHV� RI� HPSLULFDO� VWXGLHV� RQ� WKHUHODWLRQVKLS� EHWZHHQ� IDUH� DQG� GLVWDQFH�� %UDQGHU� DQG� =KDQJ� ������� ILQG� WKDW� FRVWV� SHUSDVVHQJHU� DUH� LQFUHDVLQJ� EXW� FRQFDYH� LQ� GLVWDQFH�� :H� FDSWXUH� WKLV� E\� XVLQJ� D� ORJDULWKPLFUHODWLRQVKLS�EHWZHHQ�GLVWDQFH�DQG�IDUHV��:H�GHILQH�WKH�IDUH�IURP�KXE�+�WR�GHVWLQDWLRQ�=�DV�
ORJ ORJIDUH GLVW & + = KGS+= += += += + = � � � � �D E F M M ���
ZKHUH� GLVW+= LV� WKH� GLVWDQFH� IURP� DLUSRUW� +� WR� DLUSRUW� =�� & LV� D� YHFWRU� RI� XQREVHUYDEOHFRPSDQ\�VSHFLILF� IDFWRUV�� + DQG� =� DUH� DLUSRUW� GXPPLHV� DQG� D+=�� E+=�� 3+�� 3= DQG� F DUHFRUUHVSRQGLQJ�SDUDPHWHUV��7KH�YDULDEOH�KGS UHSUHVHQWV� WKH�KXE�GHSDUWXUH�SUHPLXP��DQ�H[WUDPDUNXS� WKDW� WKH� KRPH� FDUULHU� LV� FRQILGHQW� HQRXJK� WR� SODFH� RQ� KXE� RULJLQDWLQJ� IDUHV�� 7KLV
� 0DUtQ�XVHV�D�VLPLODU�LQWHUSUHWDWLRQ�RI�DLUSRUW�SUHVHQFH�DV�%HUU\���������+LV�GHILQLWLRQ�LV�DOVR�PXFK�DOLNH�WKRXJK�ILW�WR�WKH�(XURSHDQ�VLWXDWLRQ�
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SUHPLXP�PD\�EH�FDXVHG�E\�PDUNHW�SRZHU��DV�%RUHQVWHLQ��������VXJJHVWV��RU�PD\�EH�D�IRUP�RISURGXFW�GLIIHUHQWLDWLRQ�RU�ERWK��7KH�ODWWHU�H[SODQDWLRQ��VXJJHVWHG�E\�%HUU\���������LPSOLHV�WKDWWKH�FDUULHU�DQWLFLSDWHV�D�KLJKHU�ZLOOLQJQHVV�WR�SD\�IRU�GLUHFW�IOLJKWV�:H�VKRXOG�NHHS� LQ�PLQG� WKDW� WKH�SUHPLXP�DV� LW� LV�GHILQHG�DERYH�� LV� D� UHODWLYH�PHDVXUH�&RQVLGHU�D�VLWXDWLRQ�ZKHUH�ZH��DV�ZH�ZLOO�GR�ODWHU�LQ�WKH�SDSHU��DQDO\]H�IDUHV�RI�HLJKW�GLIIHUHQWFRPSDQLHV�� ,I� ZH� XVH� WKH� PD[LPXP� QXPEHU� RI� VHYHQ� FRPSDQ\� VSHFLILF� KGS¶V� LQ� RXUVSHFLILFDWLRQ�� WKH� FKRLFH� RI� WKH� µQXPpUDLUH¶� ZRXOG� GHWHUPLQH� WKH� VLJQ� RI� WKH� KGS¶V�� 7KHµQXPpUDLUH¶� FRPSDQ\� LV� WKH� RQH� ZLWK� WKH� ZHDNHVW� DLUSRUW� GRPLQDQFH�� ZKLFK� GRHVQ¶WQHFHVVDULO\�PHDQ� LW� KDV�QR�GRPLQDQFH� DW� DOO��7KLV� LPSOLHV� WKDW� WKH�KXE�SUHPLXPV�HVWLPDWHGIURP�WKH�PRGHO�PHDVXUH� WKH�KXE�SUHPLXP�RI�D�FDUULHU�RQ� WRS�RI� WKH� ORZHVW�SUHPLXP� LQ� WKHVDPSOH�� 6LPLODU� WR� HTXDWLRQ� �����ZH� GHILQH� WKH� IDUH� RI� D� IOLJKW� IURP� RULJLQ�$� YLD� KXE�+� WRGHVWLQDWLRQ�=�DV�
ORJ ORJIDUH GLVW & $ + =$+= $+= $+= $+= $ + = � � � � �D E F M M M� ���

1RWH�WKDW�ZH�HQWHUHG�WKH�GXPP\�IRU�WKH�KXE�DLUSRUW�WZLFH��VLQFH�D�UHWXUQ�IOLJKW�ODQGV�DQGWDNHV�RII�DW�WKH�KXE�WZLFH��1H[W��ZH�XVH�WKH�GLVWLQFWLRQ�EHWZHHQ�FORVH�DQG�GLVWDQW�VSRNHV�IRUVFDOLQJ� SXUSRVHV�� E\� GHILQLQJ� UHODWLYH� IDUH�� 5IDUH DV� +=$+=IDUHIDUH �� :H� PD\� QRZ� ZULWH� WKH
HTXDWLRQ�IRU�ORJ�5IDUH DV�
ORJ ORJ � � ORJ5IDUH 5GLVW $ + GLVW KGS$+= $ + $+= += += � � � � � �D E M M E E ���
ZKHUH�D D D �$+= += �� +=$+= GLVWGLVW5GLVW  DQG�SDUDPHWHU�E UHSUHVHQWV�WKH�IDUH�HODVWLFLW\RI�D�VPDOO�LQFUHDVH�LQ�GLVWDQFH��ZKLFK�VKRXOG�EH�FRPSDUDEOH� WR� WKH�FRVW�HODVWLFLW\�RI�D�VPDOOLQFUHDVH�LQ�GLVWDQFH�,Q� DYLDWLRQ�� FRVWV� DUH� SRVLWLYHO\� UHODWHG� WR� GLVWDQFH�� EXW� OHVV� WKDQ� SURSRUWLRQDOO\�� VR� ZHH[SHFW�E WR�EH�EHWZHHQ���DQG����%UXHFNQHU�DQG�6SLOOHU� �������SRLQW�RXW� WKDW�KXE�DQG�VSRNHRSHUDWLRQV�LQGXFH�HFRQRPLHV�RI�GHQVLW\��ZKLFK�ZRXOG�LPSO\�WKDW�WKH�VLJQ�RI�E$+=����E+= VKRXOGEH�QHJDWLYH�5RXWH� FRPSHWLWLRQ�� PHDVXUHG� E\� WKH� +HUILQGDKO�+LUVFKPDQ� LQGH[� �++,�� PD\� DOVRLQIOXHQFH�IDUHV�� &RQVLVWHQF\�LQ�VFDOLQJ�ZRXOG�UHTXLUH�WKH�XVH�RI�++,V�IRU�ERWK�URXWHV�$�+�=DQG�+�=��1R�PDMRU�FDUULHUV�VKDUH�KXEV�LQ�(XURSH�KRZHYHU��VR�WKDW�DQ\�URXWH�$�+�=�LV�DOPRVWFHUWDLQO\�RQO\�RSHUDWHG�E\�+¶V�KRPH�FDUULHU��7KLV�SUREOHP�PD\�EH�PLWLJDWHG�E\�FRQVLGHULQJ
� :H�KDYH�DOVR�WULHG�WR�PRGHO�DLUSRUW�VSHFLILF�IDFWRUV�E\�HQWHULQJ�WKH�FRXQWU\¶V�LQFRPH�SHU�FDSLWD��7KLV�LPSOLFLWO\GHQRWHV�SULFH�GLVFULPLQDWLRQ��EXW�LW�GLG�QRW�\LHOG�VWDWLVWLFDOO\�VLJQLILFDQW�UHVXOWV�� &RPSDULQJ�GLUHFW�DQG�RQH�VWRS�IOLJKWV�FUHDWHV�WKH�QHHG�WR�FRUUHFW�IRU�WKH�LQFRQYHQLHQFH�RI�WKH�ODWWHU��:H�XVH�WKHUHVXOW�IRXQG�E\�/LMHVHQ�HW�DO� ��������JLYLQJ�D�KLJKHU ������ ZHLJKW�WR�GLUHFW�IOLJKWV�WKDQ�WR�LQGLUHFW�RQHV�



��

FRPSHWLWLRQ�RQ�FLW\�SDLU�OHYHO�UDWKHU�WKDQ�WKH�OHYHO�RI�LQGLYLGXDO�LWLQHUDULHV�� 2Q�FLW\�SDLU�$�=�LWLQHUDU\� $�+�=� LV� FRQVLGHUHG� D� FORVH� VXEVWLWXWH� WR� WKH� GLUHFW� IOLJKW��:H� XVH� WKLV� QRWLRQ� WRFRPSXWH�WKH�++,�IRU�FLW\�SDLUV�$�=�DV�ZHOO�DV�IRU�FLW\�SDLU�+�=��1H[W�ZH�DGG� WKH�++,¶V� WRHTXDWLRQ�����
ORJ ORJ � � ORJ5IDUH 5GLVW $ + GLVW KGS++, ++,$+= $ + $+= += +=

+= += $= $=
 � � � � � �� �D E M M E EI I ���

����'DWD�DQG�HPSLULFDO�UHVXOWV:H� UHWULHYHG� IDUH� DQG� IUHTXHQF\� GDWD� IURP� WKH� LQWHUQHW��� :H� FROOHFWHG� IDUH� GDWD� IRUXQUHVWULFWHG�HFRQRP\�FODVV��ZKLFK�PRUH�RU�OHVV�PHDQV�WKDW�ZH�IRFXV�RQ�WKH�ORZHU�SDUW�RI�WKHPDUNHW�IRU�EXVLQHVV�WUDYHOHUV��� 2XU�GDWD�RQ�IDUHV��WUDYHO�WLPHV�DQG�GLVWDQFH�UHODWH�WR�)HEUXDU\������ DQG� DUH� UHWULHYHG� IURP� WKH� LQWHUQHW� SDJH� RI� 7UDYHORFLW\�� XVLQJ� D� VWULFW� VHW� RI� UXOHV� WRHQVXUH�FRPSDUDELOLW\�RI�IDUHV�:H�EXLOW�RXU�GDWDEDVH�DURXQG�WKH�ILYH�ODUJHVW�(XURSHDQ�FDUULHUV�DQG�WKHLU�LQWHUFRQWLQHQWDOKXEV��/RQGRQ�+HDWKURZ��3DULV�&KDUOHV�GH�*DXOH��)UDQNIXUW��$PVWHUGDP�DQG�0LODQ�0DOSHQVD�:H�VHOHFWHG�WHQ�(XURSHDQ�RULJLQV��DPRQJ�ZKLFK�WKHVH�ILYH�PDLQ�DLUSRUWV��7KH�RWKHU�(XURSHDQRULJLQV�KDYH�GLIIHUHQW� FKDUDFWHULVWLFV��7KUHH�RI� WKHP� �=�ULFK��%UXVVHOV� DQG�$WKHQV�� DUH� DOVRLQWHUFRQWLQHQWDO� KXEV�� EH� LW� KXEV� RI� PHGLXP� VL]HG� LQWHUQDWLRQDO� FDUULHUV�� $QRWKHU� RULJLQ�3UDJXH��LV�WKH�KXE�RI�D�FDUULHU�WKDW�RSHUDWHV�PDLQO\�RQ�(XURSHDQ�URXWHV��7KH�ILQDO�RULJLQ�WR�EHPHQWLRQHG�KHUH��9HQLFH��LV�DQ�DLUSRUW�WKDW�LV�QRW�XVHG�DV�D�KXE�E\�DQ\�FDUULHU��EXW�LW�LV�VHUYHGE\�WKH�PDLQ�(XURSHDQ�FDUULHUV�)RU� WKH� SXUSRVH� RI� RXU� DQDO\VLV�� ZH� QHHG� ILYH� LPSRUWDQW� QRQ�(XURSHDQ� DLUSRUWV� ZLWK� DVXEVWDQWLDO�DPRXQW�RI�GHVWLQDWLRQ�WUDIILF��)RU�WKLV�UHDVRQ��ZH�FKRVH�1HZ�<RUN�DV�DQ�LPSRUWDQW8�6��(DVW�&RDVW�GHVWLQDWLRQ��UDWKHU�WKDQ�&KLFDJR�2¶+DUH��ZKLFK�LV�WKH�LQWHUFRQWLQHQWDO�KXE�RI$PHULFDQ�$LUOLQHV��PDNLQJ�LW�DQ�LPSRUWDQW�WUDQVIHU�SRLQW��UDWKHU�WKDQ�DQ�LPSRUWDQW�GHVWLQDWLRQ�:RUOGZLGH��LPSRUWDQW�GHVWLQDWLRQ�DLUSRUWV�DUH�DOPRVW�DOZD\V�VRPH�FDUULHU¶V�KXE��KRZHYHU��)RUWKHVH�UHDVRQV��SLFNLQJ�GHVWLQDWLRQV�LV�DOZD\V�VOLJKWO\�DUELWUDU\�:H�VXPPDUL]H�RXU�GDWD�LQ�7DEOH����1RWH�WKDW�WKH�PLQLPXP�RI�5IDUH LV�TXLWH�D�ELW�EHORZXQLW\�� LQGLFDWLQJ� WKH�H[LVWHQFH�RI� ORZHU� IDUHV� IRU�FRQQHFWLQJ� IOLJKWV�� ,Q�RXU� VDPSOH��5IDUH LVEHORZ�XQLW\�IRU����REVHUYDWLRQV��EH�LW�WKDW����RI�WKHP�DUH�OHVV�WKHQ�IRXU�SHUFHQW�EHORZ�XQLW\�1HYHUWKHOHVV��WKLV�LQGLFDWHV�WKH�SUHVHQFH�RI�D�KXE�GHSDUWXUH�SUHPLXP�

� 1RWH�WKDW�FRPSHWLWLRQ�DW�WKH�FLW\�SDLU�OHYHO�DOVR�LPSOLHV�WKDW�D�IOLJKW�IURP�/RQGRQ�+HDWKURZ�WR�1HZ�<RUN�-).FRPSHWHV�ZLWK�D�IOLJKW�IURP�/RQGRQ�*DWZLFN�WR�1HZDUN��� 0DQ\�RI�WKH�VWXGLHV�IURP�WKH�86�XVH�SXEOLFO\�DYDLODEOH�GDWD�RQ�VROG�WLFNHWV�DQG�DFWXDO�WUDYHO�EHKDYLRXU��6XFKGDWD�DUH�QRW�DYDLODEOH�LQ�(XURSH�� 7KLV�LV�FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�RI�%HUU\��&DUQDO�DQG�6SLOOHU��������



��

7DEOH�����'HVFULSWLYH�VWDWLVWLFV0HDQ 6WDQG��'HY� PLQLPXP PD[LPXP)DUH��86�� ������� ������� ������� �������'LVWDQFH��0LOHV� ������� ������� ���� ����5IDUH ����� ����� ����� �����5GLVW ����� ����� ����� �����
7DEOH� �� SUHVHQWV� WKH� UHVXOWV� IURP� WKH� HVWLPDWLRQ�� $SDUW� IURP� WKH� FRHIILFLHQWV� RI� WKH+HUILQGDKO�LQGH[�DQG�WKH�FRQVWDQWV��DOO�SDUDPHWHUV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW��2QO\�RQH�RI�WKHDLUSRUW�GXPPLHV��%UXVVHOV�RULJLQDWLQJ�IOLJKWV��\LHOGHG�D�VLJQLILFDQW�SDUDPHWHU��WKH�RWKHU�RQHVZHUH�RPLWWHG�IURP�WKH�DQDO\VLV��:H�IRXQG�SRVLWLYH�DQG�VLJQLILFDQW�KXE�SUHPLXPV�IRU�6ZLVVDLU�$LU� )UDQFH� DQG� /XIWKDQVD��� 7KH� SDUDPHWHU� IRU� WKH�+HUILQGDKO LQGLFHV� DUH� QRW� VLJQLILFDQWO\GLIIHUHQW� IURP�]HUR��7KH�K\SRWKHVLV� WKDW�HFRQRPLHV�RI�GHQVLW\�DULVH� IURP�WKH�KXE�DQG�VSRNHRSHUDWLRQV�LV�FRQILUPHG�E\�WKH�QHJDWLYH�VLJQ�RI�E$+=����E+=�

7DEOH����5HJUHVVLRQ�UHVXOWV�IRU�ORJ�5IDUH��W�YDOXHV�EHWZHHQ�EUDFNHWV� (TXDWLRQ����&RQVWDQW D ���������ORJ�5GLVW E ���������FRVW�GLIIHUHQFH�EHWZHHQ�OHJV E$+=����E+= �����������KXE�GRPLQDQFH�SUHPLXP�IRU�$LU�)UDQFH KGS$) ���������KXE�GRPLQDQFH�SUHPLXP�IRU�/XIWKDQVD KGS/+ ���������KXE�GRPLQDQFH�SUHPLXP�IRU�6ZLVVDLU KGS65 ���������%UXVVHOV�RULJLQDWLQJ�GXPP\ �����������ORJ�RI�++,�RI�FLW\�SDLU I$= �����������ORJ�RI�++,�RI�PDLQ�OHJ I+= �����������
/RJ�OLNHOLKRRG ����DGMXVWHG�5� ����

)RU�6ZLVVDLU��WKH�KXE�SUHPLXP�LV�DERXW����SHUFHQW��IRU�$LU�)UDQFH�LW�LV�VOLJKWO\�KLJKHU�DW���SHUFHQW��/XIWKDQVD�����SHUFHQW��KDV�WKH�KLJKHVW�SUHPLXP�LQ�WKLV�VDPSOH��6LPLODU�UHVXOWV�DUHIRXQG�E\�%HUU\��&DUQDO�DQG�6SLOOHU���������ZKR�FRPSXWH�D�KXE�SUHPLXP�RI�����IRU� W\SH��SDVVHQJHUV�RQ�ODUJH�KXEV��URXJKO\�WKH�86�HTXLYDOHQW�RI�WKH�IDUHV�VWXGLHG�KHUH�
�� $V�VWDWHG�EHIRUH��WKH�FRPSDQ\�ZLWK�WKH�ORZHVW�KGS�VKRXOG�EH�WKH�µQXPpUDLUH¶��,Q�WKH�VSHFLILFDWLRQ�XVHG�KHUH�6DEHQD�LV�WKH�µQXPpUDLUH¶��ZLWK�$OLWDOLD��2O\PSLF��./0�DQG�%ULWLVK�$LUZD\V�QRW�GLIIHULQJ�VLJQLILFDQWO\��7KHVHGXPPLHV�ZHUH�WKHUHIRUH�RPLWWHG�IURP�WKH�DQDO\VLV�



��

&RPSDULQJ�WKHVH� UHVXOWV�ZLWK� WKH�PDUNHW�VKDUHV�RI�(XURSH¶V�PDLQ�KXEV� LQ�7DEOH���JLYHVVRPH�URRP�IRU�WKH�K\SRWKHVLV�WKDW�KXE�SUHPLXPV�DUH�UHODWHG�WR�PDUNHW�SRZHU�DW�DLUSRUWV��VLQFH$LU� )UDQFH� DQG� /XIWKDQVD� �IRU� ZKLFK� ZH� IRXQG� UHODWLYHO\� KLJK� KXE� SUHPLXPV� KHUH�� KDYHKLJKHU�DLUSRUW�PDUNHW�VKDUHV�WKDQ�WKH�RWKHU�FDUULHUV��7KLV�UHVXOW�LV�FRQVLVWHQW�ZLWK�'UHVQHU�DQG:LQGOH���������ZKR�ILQG�WKDW�SUHPLXP�\LHOGV�DUH�SRVLWLYHO\�UHODWHG�WR�DLUSRUW�PDUNHW�VKDUHV�DQG�LW�VXJJHVWV�WKDW�IDYRUDEOH�SURGXFW�FKDUDFWHULVWLFV�DUH�QRW�WKH�RQO\�UHDVRQV�ZK\�IDUHV�IURPKXE�RULJLQDWLQJ�IOLJKWV�DUH�KLJKHU�
�� &RQFOXVLRQ�DQG�'LVFXVVLRQ

7KLV�SDSHU�DGGUHVVHV�WKH�LVVXH�RI�UHODWLYH�SRVLWLRQ�RI�WKH�KRPH�FDUULHUV�LQ�KXE�DQG�VSRNHV\VWHPV�� +XE�DQG�VSRNH� V\VWHPV� DUH� XVHG� E\� DLUOLQHV� WR� FRQFHQWUDWH� ODUJH� QXPEHUV� RISDVVHQJHUV� DW� WKHLU� KXE�� WKXV� JLYLQJ� ULVH� WR� WKH� H[SORLWDWLRQ� RI� HFRQRPLHV� RI� GHQVLW\�(FRQRPLHV�RI�GHQVLW\�PD\� ORZHU� FRVWV�RQ�GHQVHO\� WUDYHOHG� URXWHV� DQG� HQDEOH� HFRQRPLFDOO\YLDEOH� RSHUDWLRQV� RQ� OHVV� GHQVHO\� WUDYHOHG� URXWHV��7KH� UHYHUVH� VLGH� LV� SUREDEO\� WKDW� FDUULHUVHQMR\�PDUNHW�SRZHU�DW�WKHLU�KRPH�EDVH��ODEHOHG�WKH�KRPH�FDUULHU�DGYDQWDJH�7KH�KRPH�FDUULHU�DGYDQWDJH�IROORZV�IURP�FDUULHUV¶�IDYRUDEOH�SRVLWLRQV�DW�WKHLU�KRPH�EDVH�([SORLWLQJ�HFRQRPLHV�RI�GHQVLW\��WKH\�RIIHU�D�KLJKHU�QXPEHU�RI�GLUHFW�IOLJKWV�IURP�WKHLU�KXE�DWD�KLJKHU�IUHTXHQF\��7KLV�UHVXOWV�LQ�D�KLJKHU�SURGXFW�TXDOLW\��DV�WUDYHOHUV�DUH�NQRZQ�WR�SUHIHUGLUHFW� IOLJKWV�� VKRUWHU� WUDYHO� WLPHV�DQG�KLJKHU� IUHTXHQFLHV��2WKHU�SRVVLEOH�DGYDQWDJHV� IRU� WKHKRPH� FDUULHU� IROORZ� IURP� QRQOLQHDULWLHV� LQ� )UHTXHQW� )O\HU� 3URJUDPV�� ODQJXDJH� DGYDQWDJHV�QDWLRQDO�SULGH�DQG�HFRQRPLHV�RI�GHQVLW\�LQ�DGYHUWLVHPHQW�LQ�WKH�KRPH�FRXQWU\�:H�KDYH�GHYHORSHG�D�IUDPHZRUN�WR�HVWDEOLVK�HPSLULFDOO\�ZKHWKHU�(XURSHDQ�FDUULHUV�KDYHD�KRPH�FDUULHU�DGYDQWDJH�RU�QRW��:H�XVH�D�FRVW�EDVH�DSSURDFK�RI�SULFLQJ�IOLJKW�WLFNHWV��WDNLQJD� KXE� SUHPLXP� LQWR� DFFRXQW�� :H� FRUUHFW� IRU� XQNQRZQ� FDUULHU� VSHFLILF� FKDUDFWHULVWLFV� E\VFDOLQJ�DOO�SDUDPHWHUV�RI�WKH�LQGLUHFW�IOLJKWV�WR�WKHLU�FRXQWHUSDUWV�RI�WKH�PDLQ�OHJ�RI�WKDW�VDPHIOLJKW�� $VVXPLQJ� D� ORJOLQHDU� UHODWLRQVKLS� EHWZHHQ� FRVWV� DQG� GLVWDQFH�� ZH� HVWDEOLVK� DQHPSLULFDO�UHODWLRQVKLS�EHWZHHQ�IDUHV��GLVWDQFH��URXWH�FRPSHWLWLRQ�DQG�KXE�SUHPLXPV�%RUHQVWHLQ���������������%HUU\���������(YDQV�DQG�.HVVLGHV��������DQG�%HUU\��&DUQDO�DQG6SLOOHU� ������� IRXQG� SRVLWLYH� KXE� SUHPLXPV� LQ� WKH�8�6��:H� HVWDEOLVKHG� HPSLULFDOO\� WKDW� DWOHDVW�VRPH�(XURSHDQ�FDUULHUV�FKDUJH�SUHPLXPV�IRU�IOLJKWV�RULJLQDWLQJ�IURP�WKHLU�KXEV�DV�ZHOO�:H� ZRXOG� OLNH� WR� VWUHVV� WKDW� RXU� UHVXOWV� DUH� UHODWLYH� UHVXOWV�� 7KLV� LPSOLHV� WKDW� WKH� KXESUHPLXPV� RI� /XIWKDQVD�� 6ZLVVDLU� DQG�$LU� )UDQFH� DUH� VLJQLILFDQWO\� KLJKHU� WKDQ� WKRVH� RI� WKHRWKHU� FRPSDQLHV� LQ� RXU� VDPSOH�� 7KHVH� RWKHU� FRPSDQLHV� GR� QRW� QHFHVVDULO\� UHIUDLQ� IURPFKDUJLQJ� KXE� SUHPLXPV�� WKH\� PD\� DOVR� FKDUJH� SUHPLXPV�� EXW� ORZHU� WKDQ� WKH� RQHV� WKDW/XIWKDQVD�� 6ZLVVDLU� DQG� $LU� )UDQFH� FKDUJH�� $OVR� QRWH� WKDW� KXE� SUHPLXPV�PD\� EH� XVHG� WRFURVV�VXEVLGL]H� IHHGHU� IOLJKWV� LQ� RUGHU� WR� PDNH� RSWLPDO� XVH� RI� HFRQRPLHV� RI� GHQVLW\�� 7KLVLPSOLHV�WKDW�KXE�SUHPLXPV�GR�QRW�SHU�VH�UDLVH�DYHUDJH�IDUHV�



��

2QH�PD\�ZRQGHU�ZKHWKHU� µKXE� SUHPLXPV¶� IROORZ� IURP�PDUNHW� SRZHU� RU� IURP� SURGXFWGLIIHUHQWLDWLRQ��%RWK�DUH�SUREDEO\�WUXH��7KH�DSSURDFK�LQ�%HUU\��������FOHDUO\�IROORZV�WKH�ODWWHULQWHUSUHWDWLRQ��ZKHUHDV�%RUHQVWHLQ� ������������� ORRNV�DW� WKH�SKHQRPHQRQ� IURP� WKH�SRLQW�RIYLHZ�RI�PDUNHW� SRZHU��7KH� DSSURDFK� DGRSWHG� LQ� WKLV� SDSHU� IROORZV� WKH� SUHPLXP�DSSURDFK�LPSO\LQJ� D� PDUNHW� SRZHU� LQWHUSUHWDWLRQ�� WKRXJK� QRW� H[FOXGLQJ� WKH� SURGXFW� GLIIHUHQWLDWLRQDVSHFW�$Q�DQDO\VLV�VOLJKWO\�GLIIHUHQW�IURP�WKH�RQH�LQ�WKLV�SDSHU��/LMHVHQ�HW�DO�������D��VKRZV�WKDWSURGXFW�GLIIHUHQWLDWLRQ�DIIHFWV� UHODWLYH� IDUHV�� DQG� LW� GRHV� VR� LQ� WZR�ZD\V��)LUVW�� WUDYHOHUV� DUHZLOOLQJ� WR� SD\�PRUH� IRU� KLJKHU� TXDOLW\� �L�H��� GLUHFW� IOLJKWV��� 6HFRQG�� SURGXFW� GLIIHUHQWLDWLRQOLPLWV�FRPSHWLWLRQ�EHFDXVH�LPSHUIHFW�VXEVWLWXWHV�GR�QRW�FRPSHWH�SHUIHFWO\��7KH�ODWWHU�ILQGLQJLV�D�VWDQGDUG�UHVXOW�IURP�SURGXFW�GLIIHUHQWLDWLRQ�LQ�ROLJRSRO\�PRGHOV��6R��IDUH�GLIIHUHQFHV�VWHPSDUWO\�IURP�GLIIHUHQFHV�LQ�SURGXFW�FKDUDFWHULVWLFV�DQG�SDUWO\�IURP�UHQWV�IROORZLQJ�IURP�WKRVHGLIIHUHQFHV�� )XUWKHUPRUH�� RXU� ILQGLQJV� LQ� WKLV� SDSHU� WKDW� UHODWLYH� IDUHV� GHYLDWH� IURP� UHODWLYHFRVWV� DQG� WKDW� WKHVH� GHYLDWLRQV� GLIIHU� VLJQLILFDQWO\� EHWZHHQ� FDUULHUV� VXJJHVW� WKH� SUHVHQFH� RIPDUNHW�SRZHU�7KH� UHOHYDQFH� IRU� FRPSHWLWLRQ� SROLF\� LV� FOHDU��&RPSHWLWLRQ� EHWZHHQ� IXOO�VHUYLFH� DLUOLQHVXVLQJ� KXE�DQG�VSRNH� V\VWHPV� LV� LPSHUIHFW� LQ� WKH� VHQVH� WKDW� WUDYHOHUV� ZLOO� KDYH� WR� FKRRVHEHWZHHQ�LPSHUIHFW�VXEVWLWXWHV��7KH�KXE�FDUULHU�DGYDQWDJH�LQYROYHV�UHQWV�ZKLFK�DUH�OLNHO\�WR�EHVRXJKW� E\� DLUOLQHV�� ,I� ZH� LQFOXGH� URXWHV� DOVR� VHUYHG� E\� ORZ� FRVW� FDUULHUV� WKH� KXE� FDUULHUDGYDQWDJH�GHFUHDVHV��VLQFH�LWV�PDLQ�HOHPHQWV��GLUHFW�IOLJKWV�DQG�KLJK�IUHTXHQFLHV��DUH�JHQHUDOO\DOVR�RIIHUHG�E\�WKH�ORZ�FRVW�FDUULHU��7KLV�LPSOLHV�WKDW�WKH�SUHVHQFH�RI�D�ORZ�FRVW�FDUULHU�PD\VHULRXVO\� OLPLW� WKH� KRPH� FDUULHU� LQ� H[WUDFWLQJ� UHQWV� IURP� LWV� KRPH� FDUULHU� DGYDQWDJH�� ,W� LVWKHUHIRUH� LQWHUHVWLQJ� WR� ILJXUH� RXW� KRZ� WKH� HQWU\� RI� D� ORZ� FRVW� FDUULHU� RQ� D� URXWH� ZRXOGLQIOXHQFH� WKH� KXE�EDVHG� FDUULHU¶V� SULFLQJ� GHFLVLRQV� RQ� WKDW� URXWH�� DV� ZHOO� DV� RQ� LWLQHUDULHVLQYROYLQJ�WKDW�URXWH��VHH�IRU�H[DPSOH�$OGHULJKL�HW�DO���������� ,Q� WKH�VXPPHU�RI������%ULWLVK$LUZD\V�ZDV�FKRVHQ�DV�WKH�EHVW�ORZ�FRVW�FDUULHU�GXULQJ�WKH�*XDUGLDQ�2EVHUYHU�WUDYHO�DZDUGV�LQGLFDWLQJ�WKDW�FRQYHQWLRQDO�DLUOLQHV�KDYH�UHVSRQGHG�WR�WKH�HPHUJHQFH�RI�ORZ�FRVW�FDUULHUV�E\ORZHULQJ� IDUHV�� 2Q� WKH� RWKHU� KDQG� 3HOV� DQG� 5LHWYHOG� ������� ILQG� WKDW� LQ� WHUPV� RI� \LHOGPDQDJHPHQW� VWUDWHJLHV��QHWZRUN� FDUULHUV� �%ULWLVK�$LUZD\V��$LU�)UDQFH��KDUGO\� UHDFW� WR�SULFHFKDQJHV� RI� ORZ�FRVW� FDUULHUV� �HDV\-HW�� %X]]�� LQ� WKH� /RQGRQ�3DULV� PDUNHW�� :H� PD\� WKXVFRQFOXGH� WKDW� ORZ�FRVW� FDUULHUV� KDYH� WKH� SRWHQWLDO� WR� OLPLW� D� KXE�DQG�VSRNH� DLUOLQH¶VRSSRUWXQLW\� WKH� FKDUJH� KXE�SUHPLXPV��%XW� IXUWKHU� UHVHDUFK� LV� QHHGHG� LQ� WKLV� ILHOG� WR� EHWWHUFRPSUHKHQG�WKH�HIIHFWV�RI�PDUNHW�HQWU\�RI�ORZ�FRVW�FDUULHUV�RQ�KXE�DQG�VSRNH�RSHUDWLRQV�DQGRQ�IDUH�VWUXFWXUHV�7KH� KRPH� FDUULHU� DGYDQWDJH� SURYLGHV� D� UHQW�VHHNLQJ� RSSRUWXQLW\� IRU� KXE�DQG�VSRNHDLUOLQHV��3DVVHQJHUV�IO\LQJ�GLUHFWO\�WR�WKHLU�GHVWLQDWLRQ�SD\�D�UHODWLYHO\�KLJK�IDUH�GXH�WR�D�ODFNRI�GLUHFW�FRPSHWLWLRQ�IRUP�VLPLODU�FDUULHUV��XQOHVV�WKH\�IO\�ZLWK�D�ORZ�FRVW�FDUULHU�RSHUDWLQJ�LQD� GLIIHUHQW� PDUNHW� VHJPHQW��� &RPSHWLWLRQ� PD\� EH� ORZ� EHFDXVH� WKH� PDUNHW� LV� WRR� µWKLQ¶� WRVXSSRUW� PXOWLSOH� FDUULHUV�� RU� VLPSO\� EHFDXVH� WKH� QHFHVVDU\� DLUSRUW� FDSDFLW\� LV� ODFNLQJ�� 7KH
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