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7KH�FRPPXWLQJ�GLVWULEXWLRQ

-RV�9DQ�2PPHUHQ)UHH�8QLYHUVLW\��$PVWHUGDP��WKH�1HWKHUODQGV
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)UHH�8QLYHUVLW\��)(:(%��'H�%RHOHODDQ�������+9�$PVWHUGDP��WKH�1HWKHUODQGV��(PDLO��MRPPHUHQ#IHZHE�YX�QO-RV�9DQ�2PPHUHQ� LV� DIILOLDWHG� WR� WKH�7LQEHUJHQ� ,QVWLWXWH��$PVWHUGDP�� WKH�1HWKHUODQGV�� ,�ZRXOG� OLNH� WR� WKDQN0DUFHO�+RRJ]DDG�IRU�YDOXDEOH�DVVLVWDQFH�
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7KH�FRPPXWLQJ�GLVWULEXWLRQ
$EVWUDFW��,Q�WKLV�SDSHU�ZH�DQDO\VH�WKH�FRPPXWLQJ�GLVWULEXWLRQ�IURP�D�MRE�VHDUFK�SHUVSHFWLYH�:H�KDYH�H[DPLQHG�XQGHU�ZKLFK�FRQGLWLRQV�WKH�FRPPXWLQJ�GLVWULEXWLRQ�LV�XQLPRGDO�ZKLFK�LVRQH�RI�WKH�VW\OLVHG�IDFWV�RI�FRPPXWLQJ��,W�DSSHDUV�WKDW�D�QHFHVVDU\�FRQGLWLRQ�LV�WKDW�VSDFH�LVWZR�GLPHQVLRQDO�� )XUWKHUPRUH�� RQH� RI� WKH� IROORZLQJ� LQJUHGLHQWV� LV� VXIILFLHQW�� RQ�WKH�MREPRELOLW\��VSDWLDOO\�GLIIHUHQWLDWHG�VHDUFK�RU�KHWHURJHQHLW\�RI�MREV��5HVLGHQWLDO�PRELOLW\�GRHV�QRWDSSHDU�WR�H[SODLQ�WKH�VKDSH�RI�WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQ�DV�ZH�REVHUYH�LW�-(/�FODVVLILFDWLRQ��5����5����-����.H\ZRUGV��FRPPXWLQJ��VHDUFK��PRELOLW\�
���,QWURGXFWLRQ$VVXPLQJ�WKH�H[LVWHQFH�RI�D�VLPSOLILHG�VWDWLF�ZRUOG�ZLWK�SHUIHFW�PDUNHWV��D�XWLOLW\�PD[LPLVLQJLQGLYLGXDO� DFFHSWV� WKH� FRVWV� RI� WKH� ZRUN� WULS�� EHFDXVH� WKH� PDUJLQDO� FRPPXWLQJ� FRVWV� DUHFRPSHQVDWHG�IRU�E\�PDUJLQDO�EHQHILWV� LQ� WKH� ODERXU�PDUNHW� �H�J��KLJKHU�ZDJHV�� DQG�KRXVLQJPDUNHW� �H�J�� ORZHU� UHQWV��� 7KH� DVVXPSWLRQ� WKDW� ODERXU� DQG� KRXVLQJ�PDUNHWV� DUH� SHUIHFW� KDVEHHQ�IUHTXHQWO\�FULWLFLVHG��H�J��$QDV��������+DPLOWRQ���������������,Q�SDUWLFXODU��LW�KDV�EHHQDUJXHG� WKDW� LPSHUIHFW� LQIRUPDWLRQ� DERXW� MRE� RSSRUWXQLWLHV� DQG� WKH� SUHVHQFH� RI� UHVLGHQWLDOPRYLQJ�FRVWV�DUH�LJQRUHG�� 8QGHU�WKH�SHUIHFW�PDUNHW�DVVXPSWLRQ��ZRUNHUV�ZRXOG�DGMXVW�WKHLUUHVLGHQFH� RU�ZRUNSODFH� ORFDWLRQ� VR� WKDW� WKH� FRVWV� GXH� WR� FRPPXWLQJ� DUH�PLQLPLVHG�� ,Q� DQHFRQRP\�ZLWK�PDUNHW� LPSHUIHFWLRQV��KRZHYHU�� WKLV�ZLOO� UDUHO\�EH� WKH�FDVH� �:HLQEHUJ� HW� DO�������� =D[�� ������ +RO]HU�� ������� 7KLV� VXJJHVWV� WKDW� RXU� XQGHUVWDQGLQJ� RI� FRPPXWLQJEHKDYLRXU�PD\�EH�LPSURYHG�E\�IRFXVLQJ�RQ�PDUNHW�LPSHUIHFWLRQV�� 7KLV�SDSHU�VWDUWV�IURP�WKHEDVLV�WKDW�WKH�ODFN�RI�LQIRUPDWLRQ�DERXW�MRE�RSSRUWXQLWLHV�LPSOLHV�WKDW�LQGLYLGXDOV�ZKR�VHDUFK
� $Q�HVVHQWLDO� FKDUDFWHULVWLF�RI� WKH� ODERXU�PDUNHW� LV� WKHUHIRUH� WKDW� LQGLYLGXDOV� KDYH� WR� VHDUFK� IRU� MREV��$� ODUJHQXPEHU�RI� VWXGLHV� LV� FRQFHUQHG�ZLWK� WKH� HPSLULFDO� DQDO\VLV� RI� FRPPXWLQJ�GLVWDQFH�RU� WLPH� �H�J��:KLWH�� �����5RXZHQGDO�DQG�5LHWYHOG��������%HQLWR�DQG�2VZDOG��������9DQ�2PPHUHQ�HW�DO����������$�QRWDEOH�UHVXOW�RI�WKHVHVWXGLHV� LV� WKDW� WKH� UHSRUWHG�5� LV� W\SLFDOO\� YHU\� ORZ��)RU�H[DPSOH��:KLWH� �������DQDO\VHV�FRPPXWLQJ� WLPHV�RIPDOHV�DQG�IHPDOHV�DQG�UHSRUWV�D�5� RI�������,Q�D�VLPLODU�DQDO\VLV��%HQLWR�DQG�2VZDOG��������UHSRUW�D�5� RI�����DOWKRXJK� ��� H[SODQDWRU\� YDULDEOHV� DUH� LQFOXGHG�� 7KLV� VXJJHVWV� WKDW� FRPPXWLQJ� LV� PDLQO\� DQ� RXWFRPH� RI� DVWRFKDVWLF�SURFHVV��7KH�REVHUYHG�FRPPXWH�LV�WKHQ�WKH�UHVXOW�RI�D�SURFHVV�LQ�ZKLFK�WKH�ODFN�RI�LQIRUPDWLRQ�SOD\VDQ�LPSRUWDQW�UROH�� $V� LV� QRZDGD\V� ZHOO� NQRZQ� +DPLOWRQ� ������� UDLVHG� WKH� TXHVWLRQ� RI� ZKHWKHU�� RU� QRW�� FRPPXWLQJ� LQ� 86PHWURSROLWDQ�DUHDV�LV�LQHIILFLHQW��+H�DUJXHG�WKDW����WLPHV�PRUH�FRPPXWLQJ�DFWXDOO\�RFFXUV�LQ�PHWURSROLWDQ�DUHDVWKDQ� LV� SUHGLFWHG� E\� XUEDQ� HFRQRPLF� PRGHOV�� &URSSHU� DQG�*RUGRQ� �������� 6PDOO� DQG� 6RQJ� ������� DQG� .LP�������DOVR�SURYLGH�HYLGHQFH� WKDW�PRUH�FRPPXWLQJ�RFFXUV� WKDQ� WKH�PLQLPXP�DPRXQW� UHTXLUHG� IRU�ZRUNHUV� WRFRPPXWH�EHWZHHQ�PHWURSROLWDQ�DUHD¶V�H[LVWLQJ�KRXVHV�DQG�LWV�H[LVWLQJ�MREV��EXW� WKH�EHVW�HYLGHQFH�VXJJHVWV� WKDWWKH� UDWLR� RI� DFWXDO� WR� PLQLPXP� FRPPXWLQJ� LV� DURXQG� ���� RU� HYHQ� OHVV� �.LP�� ������� 2YHUDOO�� WKH� ³ZDVWHIXO´FRPPXWLQJ� FRQWURYHUV\� KDV� VKRZQ� WKDW� ZRUNHUV� RQ� DYHUDJH� FRPPXWH� WRR� PXFK�� EXW� WKH� DPRXQW� RI� H[WUDFRPPXWLQJ�PD\�EH�ORZHU�WKDQ�SUHYLRXVO\�WKRXJKW�
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IRU�D�MRE�DUH�FRQIURQWHG�ZLWK�VSDWLDO�GLVWULEXWLRQ�RI�DFFHSWDEOH�MRE�RSSRUWXQLWLHV��7KH�DLP�RIWKLV�SDSHU�LV�WR�DQDO\VH�WKH�FKDUDFWHULVWLFV�RI�WKH�FRPPXWLQJ�GLVWULEXWLRQ�JLYHQ�WKH�DVVXPSWLRQWKDW� LQGLYLGXDOV�DUH�FRQIURQWHG�ZLWK�D�VSDWLDO�GLVWULEXWLRQ�RI� MRE�RIIHUV��:H�EHOLHYH� WKDW� WKHFRPPXWLQJ�GLVWULEXWLRQ�LV�WKHRUHWLFDOO\�RI�LQWHUHVW��7KH�PDLQ�UHDVRQ�LV�WKDW�ZH�FDQ�REVHUYH�LW�VR�ZH�FDQ�XVH�LW�WR�WHVW�WKH�UHOHYDQFH�RI�WKHRULHV�XVHG�WR�H[SODLQ�FRPPXWLQJ�EHKDYLRXU��2QH�RIWKH�VW\OLVHG�IDFWV�LV�WKDW�WKH�FRPPXWLQJ�GLVWULEXWLRQ�LV�XQLPRGDO��H�J��6WXW]HU�DQG�)UH\�������%HQLWR�DQG�2VZDOG���������,Q�HPSLULFDO�VWXGLHV��LW�LV�RIWHQ�IRXQG�WKDW�WKH�GLVWULEXWLRQ�FDQ�EHEHVW�GHVFULEHG�E\�D�ORJQRUPDO�RU�D�JDPPD�GLVWULEXWLRQ��H�J��5RXZHQGDO�DQG�5LHWYHOG�������5XVVR��������9DQ�2PPHUHQ�HW�DO����������%\�IRFXVLQJ�RQ�WKH�GLVWULEXWLRQ��LQVWHDG�RI�IRFXVLQJRQ�WKH�PHDQ�ZKLFK�LV�PRUH�FRPPRQ�� LW� LV�HDVLHU� WR� WHVW�IRU�FRPSHWLQJ�WKHRULHV�� ,W� WXUQV�RXWWKDW� DVVXPSWLRQV� RQ� WKH� GLPHQVLRQV� RI� VSDFH� DUH� HVVHQWLDO� WR� GHULYH� WKH� FKDUDFWHULVWLFV� RIFRPPXWLQJ� GLVWULEXWLRQ�� *LYHQ� DEVHQFH� RI� IXOO� LQIRUPDWLRQ� RQ� WKH� DYDLODELOLW\� RI� MREV�� WKHGLIIHUHQFH� LV� FUXFLDO�� )RU� H[DPSOH�� JLYHQ� WZR�GLPHQVLRQDO� VSDFH� DQG� DW� UDQGRP� VHDUFK�� WKHSUREDELOLW\�RI�ILQGLQJ�D�MRE�DW�D�FHUWDLQ�GLVWDQFH�LV�DQ�LQFUHDVLQJ�IXQFWLRQ�RI�GLVWDQFH��ZKHUHDVJLYHQ�RQH�GLPHQVLRQDO�VSDFH�WKLV�SUREDELOLW\�GRHV�QRW�GHSHQG�RQ�GLVWDQFH��$V�D�FRQVHTXHQFH�WKH�IRUP�RI� WKH�FRPPXWLQJ�GLVWULEXWLRQ� LV�VWUXFWXUDOO\�GLIIHUHQW� IRU�GLIIHUHQW�DVVXPSWLRQV�RQWKH�GLPHQVLRQ�RI�VSDFH�:H�ZLOO�DQDO\VH�WKH�IXQFWLRQDO�IRUP�RI�WKH�FRPPXWLQJ�GLVWULEXWLRQ�XVLQJ�VHDUFK�WKHRU\�VHH�DOVR�5RXZHQGDO�DQG�5LHWYHOG��������5RXZHQGDO��������0DQQLQJ���������,QLWLDOO\��ZH�ZLOOSUHVXPH� KRPRJHQHRXV� VSDFH� ZLWK� VHDUFK� IULFWLRQV� DQG� H[DPLQH� WKH� UROH� RI� RQ�WKH�MREPRELOLW\�� VSDWLDO� VHDUFK UHVLGHQWLDO� PRELOLW\� DQG� KHWHURJHQHLW\� RI� MREV� RQ� WKH� IRUP� RI� WKHFRPPXWLQJ�GLVWULEXWLRQ� � :H�GHPRQVWUDWH�XQGHU�ZKLFK�FLUFXPVWDQFHV�D�XQLPRGDO�FRPPXWLQJGLVWULEXWLRQ� HPHUJHV�� ,W� DSSHDUV� WKDW� ZH� QHHG� WKH� FRQGLWLRQ� WKDW� VSDFH� LV� WZR�GLPHQVLRQDO�)XUWKHUPRUH�� RQH� RI� WKH� IROORZLQJ� LQJUHGLHQWV� LV� VXIILFLHQW�� RQ�WKH�MRE� PRELOLW\�� VSDWLDOO\�
� &UDQH��������VKRZV�WKDW�XQFHUWDLQW\�FRQFHUQLQJ�MRE�ORFDWLRQV�LQFUHDVHV�WKH�UDWLR�RI�DFWXDO�WR�PLQLPXPFRPPXWLQJ�LQ�XUEDQ�DUHDV�� )RU�H[DPSOH��LW�KDV�EHHQ�IRXQG�IUHTXHQWO\�WKDW�WKH�OHQJWK�RI�WKH�HPSOR\PHQW�VSHOO�UHGXFHV�WKH�FRPPXWH��VHH�H�J��:KLWH���������EHFDXVH�LW�LV�DUJXHG�WKDW�GXULQJ�D�ORQJHU�HPSOR\PHQW�VSHOO��LW�LV�PRUH�OLNHO\�WKDW�D�ZRUNHU�ZLOOUHGXFH�WKH�FRPPXWH�E\�PRYLQJ�UHVLGHQFH��+RZHYHU��RWKHU�LQWHUSUHWDWLRQV�RI�WKLV�HIIHFW�DUH�DOVR�SRVVLEOH��)RUH[DPSOH��LW�PD\�EH�DUJXHG�WKDW�WKH�FDXVDWLRQ�LV�WKH�RWKHU�ZD\�URXQG�EHFDXVH�D�ORQJHU�FRPPXWH�LQGXFHV�MREPRELOLW\��,Q�WKH�FXUUHQW�SDSHU��ZH�GHULYH�WKH�FRPPXWLQJ�GLVWULEXWLRQ�DQG�H[DPLQH�WKH�HIIHFW�RI�UHVLGHQWLDOPRELOLW\�RQ�WKH�FRPPXWLQJ�GLVWULEXWLRQ��6LPLODUO\��LW�KDV�EHHQ�IRXQG�WKDW�UHFHQW�VFKRRO�OHDYHUV�KDYH�ORQJHUFRPPXWHV��FHWHULV�SDULEXV��WKDQ�RWKHU�ZRUNHUV��EXW�E\�IRFXVLQJ�RQ�WKH�FRPPXWLQJ�GLVWULEXWLRQ�ZH�DUH�DEOH�WRJHQHUDWH�PRUH�SUHFLVH�SUHGLFWLRQV�� 7KH�GLIIHUHQFH�EHWZHHQ�RQH��DQG�WZR�GLPHQVLRQDO�VSDFH�LV�RIWHQ�LJQRUHG��PD\EH�EHFDXVH�LQ�VWDWLF��XUEDQ�PRGHOV��WKH�GLIIHUHQFH�LV�RI�QR�LPSRUWDQFH�� 7KH�FRPPXWLQJ�GLVWULEXWLRQ�ZLOO�EH�VKRZQ�WR�EH�WKH�UHVXOW�RI�WKH�SUHVHQFH�RI�UHVLGHQWLDO�PRYLQJ�FRVWV�DQG�WKHMRE� VHHNHUV
� ODFN� RI� LQIRUPDWLRQ� DERXW� MRE� RSSRUWXQLWLHV�� ,I� PRYLQJ� UHVLGHQFH� ZRXOG� EH� FRVWOHVV� RU� ZKHQ� MREVHHNHUV� KDYH� IXOO� LQIRUPDWLRQ� RQ� WKH� ORFDWLRQ� RI� WKH� QHDUHVW� MRE� YDFDQF\�� RQH� ZRXOG� REVHUYH� D� GHJHQHUDWHFRPPXWLQJ�GLVWULEXWLRQ�
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GLIIHUHQWLDWHG�VHDUFK�RU�KHWHURJHQHLW\�RI� MREV��,W� DSSHDUV� IXUWKHU� WKDW� E\�SUHVXPLQJ�� WKDW� WKHHPSOR\PHQW�GHQVLW\�LV�OLQHDUO\�LQFUHDVLQJ�RYHU�VSDFH��VR�VSDFH�LV�KRPRJHQRXV�� WKH�VKDSH�RIWKH� FRPPXWLQJ�GLVWULEXWLRQ�GRHV�QRW� IXQGDPHQWDOO\� FKDQJH�� )XWKHU�� DOORZLQJ� IRU� UHVLGHQWLDOPRELOLW\�GRHV�QRW�FRQWULEXWH�PXFK�WR�H[SODLQ�WKH�VKDSH�RI�WKH�FRPPXWLQJ�GLVWULEXWLRQ�DV�ZHREVHUYH�LW�7KH�RXWOLQH�RI�WKH�SDSHU�LV�DV�IROORZV��,Q�6HFWLRQ����ZH�LQWURGXFH�D�EDVLF�ODERXU�PDUNHWPRGHO�WR�GHULYH�FRPPXWLQJ�GHQVLW\�IXQFWLRQV��:H�SURFHHG�E\�SUHVXPLQJ�KRPRJHQHRXV�VSDFH�ZKHUH� ZRUNHUV� VHDUFK� DW� UDQGRP� IRU� LGHQWLFDO� MREV�� DQG� UHVLGHQWLDO� PRELOLW\� LV� DEVHQW�� ,Q6HFWLRQ������DQG����ZH�ZLOO�LQWURGXFH�VSDWLDOO\�YDULHG�VHDUFK�HIIRUW��DQG�DOORZ�IRU�UHVLGHQWLDOPRELOLW\� DQG�KHWHURJHQHLW\�RI� MREV�� ,Q�6HFWLRQ����ZH� UHOD[� WKH� DVVXPSWLRQ� RI� KRPRJHQHRXVVSDFH�
���7KH�EDVLF�ODERXU�PDUNHW�PRGHO,Q�WKH�EDVLF�PRGHO��DOO�MREV�DUH�LGHQWLFDO�DQG�SD\�WKH�VDPH�ZDJH�Z EXW�GLIIHU�ZLWK�UHVSHFW�WRWKH�GLVWDQFH�WR�WKH�UHVLGHQFH�ORFDWLRQ��DQG�WKHUHIRUH�ZLWK�UHVSHFW�WR�WKH�FRPPXWLQJ�FRVWV��7KHFRPPXWLQJ�FRVWV�DUH�SURSRUWLRQDO� WR� WKH�FRPPXWLQJ�GLVWDQFH�W DQG�FDQ�EH�ZULWWHQ�DV�KW��7RNHHS�PDWWHUV�VLPSOH��ZH�LQLWLDOO\�DVVXPH�WKDW�VSDFH�LV�KRPRJHQHRXV��VR�HYHU\�SRLQW�LQ�VSDFHKDV�WKH�VDPH�OHYHO�RI�HPSOR\PHQW�DQG�SRSXODWLRQ��VHH�DOVR�0DQQLQJ��������� (DFK�ZRUNHU�LVHLWKHU�XQHPSOR\HG��VWDWH����RU�HPSOR\HG��VWDWH�����$W�UDQGRP�WLPH�LQWHUYDOV��DQ�XQHPSOR\HGZRUNHU� UHFHLYHV� MRE� RIIHUV� UDQGRPO\� IURP� HDFK� SRLQW� LQ� VSDFH� DW� D� UDWH�O��� DQ� HPSOR\HGZRUNHU� DW� UDWH� O��� 7KH� FRPPXWLQJ� GLVWDQFH� LPSOLHG� E\� D� MRE� RIIHU� LV� DVVXPHG� WR� EH� DUHDOLVDWLRQ�RI�D� UDQGRP�GUDZ�IURP�WKH�FXPXODWLYH�HPSOR\PHQW�GHQVLW\� IXQFWLRQ�)�W���ZKHUH)�W�� LV� WKH�SURSRUWLRQ�RI�YDFDQFLHV� �HPSOR\PHQW�RIIHUV�� DW� D�FRPPXWLQJ�GLVWDQFH�QR�JUHDWHUWKDQ� W��7KH� FRUUHVSRQGLQJ�HPSOR\PHQW�GHQVLW\� IXQFWLRQ�ZLOO� EH� GHQRWHG� DV�I�W���*LYHQ� RQH�GLPHQVLRQDO�VSDFH��)�W�� �DW��JLYHQ�WZR�GLPHQVLRQDO�VSDFH��)�W�� �EW���:RUNHUV�PXVW�DFFHSWRU� UHMHFW� MRE�RIIHUV� DV� VRRQ�DV� WKH\�DUULYH��*LYHQ� WKLV� VHW� XS��HPSOR\HG ZRUNHUV�ZLOO� DFFHSWRQO\� MRE� RIIHUV� WKDW� UHGXFH� WKH� FRPPXWLQJ� GLVWDQFH�� :H� ZLOO� VHH� EHORZ� WKDW�XQHPSOR\HGZRUNHUV� DFFHSW� MREV� ZLWK� D� FHUWDLQ� UDQJH�� GHILQHG� E\� WKH�PD[LPXP� DFFHSWDEOH� FRPPXWLQJGLVWDQFH�7��VHH��VLPLODUO\��9DQ�GHQ�%HUJ�DQG�*RUWHU���������:H�DVVXPH�LQLWLDOO\�WKDW�ZRUNHUVGR�QRW�PRYH�UHVLGHQFH��6LQFH�VSDFH�LV�KRPRJHQHRXV��WKH�DUULYDO�UDWH�RI�MREV�LV�LQILQLWH��EXW�WKHMRE�PRYLQJ�UDWH�ZLOO�EH�ILQLWH��VLQFH�QRW�DOO�MREV�DUH�DFFHSWHG�
� $OWKRXJK� WKH� DVVXPSWLRQ� RI� KRPRJHQHRXV� VSDFH� VHHPV� UHVWULFWLYH�� LW� LV� LPSRUWDQW� WR� UHDOLVH� WKDW� WKHKRPRJHQHRXV� VSDFH� DVVXPSWLRQ� RQO\� KDV� WR� KROG� ZLWKLQ� WKH� DUHD� RI� VHDUFK�� ZKLFK� LV� D� IDU� OHVV� UHVWULFWLYH
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:H�DVVXPH�WKDW�HPSOR\HG�ZRUNHUV�DUH�GLVPLVVHG�DQG�WKXV�EHFRPH�XQHPSOR\HG�DW�UDWHG�� $Q\� XQHPSOR\HG� ZRUNHU� UHFHLYHV� XWLOLW\� IORZ�E SHU� LQVWDQW� �E FDQ� EH� LQWHUSUHWHG� DV� DEHQHILW���$OO� LQGLYLGXDOV�GLVFRXQW� IXWXUH� LQFRPH�DW� UDWH�U��*LYHQ� WKH�DERYH�DVVXPSWLRQV�� WKHH[SHFWHG�GLVFRXQWHG�OLIHWLPH�LQFRPH�ZKHQ�DQ�LQGLYLGXDO�LV�XQHPSOR\HG��9���FDQ�EH�H[SUHVVHGDV�WKH�VROXWLRQ�WR�WKH�IROORZLQJ�%HOOPDQ�HTXDWLRQ�
³ �� @���`��PD[^> ����� 9[G)[99EU9 O � ���

,Q�ZRUGV�� OLIHWLPH� LQFRPH� LV� HTXDO� WR� LQFRPH�ZKLOH� XQHPSOR\HG� SOXV� WKH� H[SHFWHG� JDLQ� LQLQFRPH�DWWULEXWDEOH�WR�ILQGLQJ�DFFHSWDEOH� MREV��ZKHUH�DFFHSWDQFH�RQO\�RFFXUV� LI� WKH�YDOXH�RIHPSOR\PHQW� 9��W��� H[FHHGV� WKDW� RI� FRQWLQXHG� VHDUFK� 9��� 6LPLODUO\�� WKH� H[SHFWHG� OLIHWLPHLQFRPH�RI�DQ�HPSOR\HG�ZRUNHU�ZKR�WUDYHOV�FRPPXWLQJ�GLVWDQFH�W VROYHV�
³ ����� �@�>���`@������PD[^>�� ������� W99[G)W9[9[9WZWU9 GOK � ���

$V�LW�FDQ�EH�VKRZQ�WKDW�9��W��LV�GHFUHDVLQJ�LQ�W��ZKHUHDV�9� LV�LQGHSHQGHQW�RI�LW��WKLV�LPSOLHVWKDW� WKHUH� H[LVWV� IRU� DQ� XQHPSOR\HG�ZRUNHU� D�PD[LPXP� DFFHSWDEOH� FRPPXWLQJ� GLVWDQFH� 7�VXFK�WKDW�� �� �� 9W9 � DV� 7W ! DQG� �� �� 9W9 ! DV� �7W �'HULYDWLRQ�RI�7�LV�VWUDLJKWIRUZDUG��VLQFH�7�LV�GHILQHG�E\�9��7�� �9���(TXDWLRQV�����DQG����LPSO\�WKDW�
³ ����� W W99[G)W9[9WZWU9 � ������ �@�>���@���>�� GOK ���
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DVVXPSWLRQ�� 7KH� DVVXPSWLRQ� RI� KRPRJHQHRXV� VSDFH� ZLWKLQ� WKH� DUHD� RI� VHDUFK� KDV� VRPH� MXVWLILFDWLRQ� IRU� WKH1HWKHUODQGV��VHH�$SSHQGL[����� *LYHQ�WKH�HPSOR\PHQW�GHQVLW\�DQG�DW�UDQGRP�MRE�VHDUFK��ZRUNHUV�ZLOO�EH�DEOH�WR�GHFUHDVH�WKH�FRPPXWLQJ�FRVWVRYHU� WLPH� E\� ILQGLQJ� ZRUNSODFHV� FORVHU� WR� WKHLU� UHVLGHQFH�� $� �VXIILFLHQW�� UHTXLUHPHQW� IRU� D� QRQ�GHJHQHUDWHHTXLOLEULXP�FRPPXWLQJ�GLVWULEXWLRQ�LV�WKHQ�WKDW�VRPH�ZRUNHUV�OHDYH�WKH�SRSXODWLRQ�RI�HPSOR\HG�ZRUNHUV�DQG�DUHUHSODFHG�E\�QHZ�ZRUNHUV��ZKLFK��RQ�DYHUDJH��KDYH�KLJKHU�FRPPXWLQJ�FRVWV�� ,Q� WKH�FXUUHQW�SDSHU��ZH�SUHVXPHWKDW�ZRUNHUV�DUH�GLVPLVVHG��$Q�DOWHUQDWLYH�LQWHUSUHWDWLRQ�LV�WR�SUHVXPH�WKDW�ZRUNHUV�GLH��VR�G LV�WKH�PRUWDOLW\�UDWH�ZKLFK�PXVW�EH�HTXDO�WR�WKH�ELUWK�UDWH�LQ�WKH�VWHDG\�VWDWH�
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,W�FDQ�EH�HDVLO\�VHHQ�WKDW� LI�O� z O���WKHQ�WKH�PD[LPXP�FRPPXWLQJ�GLVWDQFH�GHSHQGV�RQ�WKHHPSOR\PHQW�GHQVLW\�)��+RZHYHU�LI�ZH�IROORZ�0DQQLQJ��������DQG�SUHVXPH�WKDW�O�  �O���WKHXQHPSOR\HG�VHHNHU�ZLOO�DFFHSW� MREV� IRU�ZKLFK�KROGV� WKDW�Z�KW�t E�DQG�7� � �Z�E��K�� ,Q� WKLVFDVH��WKH�XQHPSOR\HG�DFFHSWV�MREV�DV�LI�KH�VKH�LV�P\RSLF��,I�O� H[FHHGV�O���WKHQ�7�!��Z�E��K�VR� WKH� XQHPSOR\HG� PD\� DFFHSW� FRPPXWLQJ� GLVWDQFHV� IRU� ZKLFK� KROG� WKDW� Z�WK �� E�� 7KHZRUNHU�ZLOO� DFFHSW� D� GHFUHDVH� LQ� FXUUHQW� LQFRPH�� EHFDXVH� WKH�ZRUNHU� LV� FRPSHQVDWHG� E\� DKLJKHU� MRE� DUULYDO� UDWH� ZKHQ� HPSOR\HG�� 7KH� HPSLULFDO� HYLGHQFH� LQ� WKH� OLWHUDWXUH� VXJJHVWVKRZHYHU� WKDW� LQ� JHQHUDO�O� !�O��� 6HH�� IRU� H[DPSOH�� 5LGGHU� DQG�9DQ� GHQ� %HUJ� ������� ZKRHVWLPDWH� WKHVH�SDUDPHWHUV� IRU�D�QXPEHU�RI�2(&'�FRXQWULHV�� ,I�O� H[FHHGV�O��� WKHQ�7��� �Z�E��K��VR�WKH�XQHPSOR\HG�ZRUNHU�LV�PRUH�FKRRV\�*LYHQ� WKH� PD[LPXP� DFFHSWDEOH� FRPPXWLQJ� GLVWDQFH� 7�� WKH� IORZV� LQWR� DQG� RXW� RIXQHPSOR\PHQW�DUH�GHWHUPLQHG��/HW�X GHQRWH�WKH�VWHDG\�VWDWH�XQHPSOR\PHQW�UDWH��,Q�WKH�VWHDG\VWDWH�� WKH� IORZ� RI� ZRUNHUV� LQWR� HPSOR\PHQW�O�)�7�X HTXDOV� WKH� IORZ� IURP� HPSOR\PHQW� WRXQHPSOR\PHQW��G���X���DQG�WKHUHIRUH�
��� 7)X OG G� ���

:H�GHQRWH�WKH�REVHUYHG�FRPPXWLQJ�GLVWULEXWLRQ�DV�*�W���ZKHUH�*�W��LV�WKH�SURSRUWLRQRI�HPSOR\HG�ZRUNHUV�ZLWK�D�FRPPXWLQJ�GLVWDQFH�QR�JUHDWHU� WKDQ� W��7KLV�GLVWULEXWLRQ�GLIIHUVIURP�WKH�FXPXODWLYH�HPSOR\PHQW�GHQVLW\�)�W��
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*LYHQ�WKH�LQLWLDO�DOORFDWLRQ�RI�ZRUNHUV�WR�ILUPV��WKH�QXPEHU�RI�HPSOR\HG�ZRUNHUV�DW�DGLVWDQFH�QR�VPDOOHU�WKDQ�W��>��*�W�@���X���FDQ�EH�FDOFXODWHG��,Q�WKH�VWHDG\�VWDWH�WKHUH�PXVW�KROGWKDW�
���@����@>�>�@���> �� XW*W)XW)7) ��� � OGO � ���

7KH�OHIW�WHUP�RQ�WKH�OHIW�KDQG�VLGH�RI�����GHVFULEHV�WKH�IORZ�RI�XQHPSOR\HG�ZRUNHUV�LQWR�MREVDW� D�GLVWDQFH� JUHDWHU� WKDQ�W �EXW� VPDOOHU� WKDQ�7���ZKHUHDV� WKH� ULJKW�KDQG� VLGH� UHSUHVHQWV� WKHIORZ�RI� MREV�DW�D�GLVWDQFH�JUHDWHU� WKDQ�W�RXW� LQWR�XQHPSOR\PHQW�DQG�LQWR�MREV�VPDOOHU� WKDQ�WUHVSHFWLYHO\�� 7KH� XQLTXH� VWHDG\�VWDWH� FRPPXWLQJ� GLVWULEXWLRQ� IXQFWLRQ�*�W�� FDQ� EH� ZULWWHQ�XVLQJ�����DQG������DV�
��� ��������� WN) 7)W)W* ��� � ���

IRU�W d 7��ZKHUH�N  �O��G��+HQFH��N LV�WKH�UDWLR�RI�WKH�HPSOR\HG MRE�DUULYDO�UDWH�WR�WKH�GLVPLVVDOUDWH� 7KH�DERYH�HTXDWLRQ�LV�LQVLJKWIXO��,Q�OLQH�ZLWK�LQWXLWLRQ��LI�N  ����QR�RQ�WKH�MRE�VHDUFK�DQG�)�7��  � �� �DOO� MRE� RIIHUV� DUH� DFFHSWHG��� WKHQ�*�W��  �)�W��� VR� WKH� FRPPXWLQJ� GLVWULEXWLRQIXQFWLRQ�LV�HTXDO�WR�WKH�HPSOR\PHQW�GLVWULEXWLRQ�IXQFWLRQ��,Q�FDVH�RI�WKH�DEVHQFH�RI�RQ�WKH�MREVHDUFK��N  ����EXW�QRW�DOO�MRE�RIIHUV�DUH�DFFHSWHG��*�W�� �)�W��)�7�� �)�W_W d 7��IRU�W d 7��6R��WKHREVHUYHG�FRPPXWLQJ�GLVWULEXWLRQ�IXQFWLRQ�LV�HTXDO�WR�WKH�FRQGLWLRQDO HPSOR\PHQW�GLVWULEXWLRQIXQFWLRQ�� WKH�FRQGLWLRQ�EHLQJ� WKDW� WKH�XQHPSOR\HG�RQO\� DFFHSW�RIIHUV�ZLWKLQ� D� FHUWDLQ� UDQJHGHILQHG�E\�7�)RU�VLPSOLFLW\��VXSSRVH�QRZ�WKDW�O�  �O���VR��DV�ZH�KDYH�VHHQ�DERYH��7� ��Z�E��K �VHH������,Q�WKLV�VSHFLDO�FDVH��7�GRHV�QRW�GHSHQG�RQ�N��,W�IROORZV�WKDW�w(�W��wN �����VLQFH�(�W_W ��7�GHSHQGV�QHJDWLYHO\�RQ�*�W��� +HQFH��WKH�H[SHFWHG�FRPPXWLQJ�GLVWDQFH�LV�D�QHJDWLYH�IXQFWLRQRI� N�� WKH� UDWLR� RI� WKH� HPSOR\HG� DUULYDO� UDWH�O� DQG� WKH� GLVPLVVDO� UDWH� G�� 7KLV� UHVXOW� LVLQWHUHVWLQJ��VLQFH�LW�KDV�EHHQ�RIWHQ�FODLPHG�WKDW�ORZ�OHYHOV�RI�IOH[LELOLW\�LQ�WKH�ODERXU�PDUNHWPD\�UHIOHFW�XSRQ�ORQJHU�DYHUDJH�FRPPXWLQJ�GLVWDQFHV��WKH�LGHD�EHLQJ�WKDW�ZRUNHUV�KDYH�PRUHRSSRUWXQLWLHV� WR� UHGXFH� WKH� FRPPXWLQJ�GLVWDQFH� JLYHQ�KLJKHU� MRE� DUULYDO� UDWHV� �VHH� H�J��9DQ
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2PPHUHQ��������S������7R� WKH�H[WHQW� WKDW�KLJKHU� MRE�DUULYDO� UDWHV�DUH�DVVRFLDWHG�ZLWK�KLJKHUGLVPLVVDO�UDWHV��WKLV�FODLP�LV�IDOVH�)XUWKHU�� LW� IROORZV� WKDW ��@���>��@��>����� �� !�� ww � WN)WI7)NW)W* �� +HQFH�� DQLQFUHDVH� LQ� WKH�HPSOR\PHQW�GHQVLW\�)�W�� VKLIWV� WKH�FRPPXWLQJ�GLVWULEXWLRQ��7KH�HIIHFW�RI�DQLQFUHDVH� RQ� WKH� H[SHFWHG� FRPPXWLQJ� GLVWDQFH� LV� DPELJXRXV�� EHFDXVH�7� GHSHQGV� RQ� )�W��� ,QFDVH�WKDW�O�  �O���7�GRHV�QRW�GHSHQG�RQ�)�7���WKXV�w(�W��w)�W�������6R��WKH�PRGHO�SUHGLFWV�WKHQWKDW� DPSOH� �UHJLRQDO�� MRE� RSSRUWXQLWLHV� UHGXFH� WKH� H[SHFWHG� FRPPXWLQJ� GLVWDQFH�� 7KLVSUHGLFWLRQ� LV� LQ� OLQH�ZLWK� WKH� VSDWLDO�PLVPDWFK�K\SRWKHVLV� DQG�HPSLULFDO� HYLGHQFH� �H�J��9DQ+DP�HW�DO�������E��2XU�PDLQ�UHVXOW�RI�LQWHUHVW�LV�WKDW�ZH�ZLOO�GHPRQVWUDWH�WKDW��JLYHQ�RQ�WKH�MRE�PRELOLW\�VR�N !����DQG�SUHVXPLQJ�WZR�GLPHQVLRQDO�VSDFH��XQLPRGDO�FRPPXWLQJ�GHQVLW\�IXQFWLRQV�DUHREWDLQHG� ZKLFK� DUH� LQ� OLQH� ZLWK� HPSLULFDO� UHVHDUFK�� ,Q� FRQWUDVW�� WKH� DVVXPSWLRQ� RI� RQH�GLPHQVLRQDO� VSDFH� JHQHUDWHV� D� PRQRWRQLFDOO\� LQFUHDVLQJ� GHQVLW\� IXQFWLRQ�� ZKLFK� LVLQFRQVLVWHQW�ZLWK�HPSLULFDO�HYLGHQFH�6R�� OHW�XV�ILUVW�SUHVXPH�WKDW�VSDFH�LV�RQH�GLPHQVLRQDO��*LYHQ�RQH�GLPHQVLRQDO�VSDFH�)�W�� �DW DQG�WKXV�)�W��)�7�� �W�7��VR�LW�IROORZV�IURP�����WKDW�
WN WN7W* DD�� �� ���� � DQG� �

� ����� WN N7WJ D D� � � � ���
ZKHUH�J�W�� GHQRWHV� WKH� FRPPXWLQJ� GHQVLW\� IXQFWLRQ�� ,W� IROORZV� WKDW� WKH� FRPPXWLQJ� GHQVLW\IXQFWLRQ�J�W��LV�VWULFWO\�GHFUHDVLQJ�LQ�W IRU�N !�� �J
�W����� IRU�N !�����6HH�)LJXUH����IRU�N  ����D ���DQG�7� ����7KLV�VKDSH�RI�WKH�GHQVLW\�IXQFWLRQ�LV�QRW�LQ�OLQH�ZLWK�HPSLULFDO�HYLGHQFH��ZKLFKVKRZV�WKDW�WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQ�LV�QRW VWULFWO\�GHFUHDVLQJ��2QH�RI�WKH�VW\OLVHG�IDFWVLQ� WKH� OLWHUDWXUH� LV� WKDW� WKH� GHQVLW\� IXQFWLRQ� LV� XQLPRGDO�� 1RWLFH� IXUWKHU� WKDW� LI� RQ�WKH�MREPRELOLW\� LV� DEVHQW�� VR� N  � ��� WKHQ� *�W��  � W�7�� VR� WKH� GHQVLW\� FRPPXWLQJ� IXQFWLRQ� LVKRPRJHQHRXV��ZKLFK�LV�DOVR�QRW�FRQVLVWHQW�ZLWK�WKH�HPSLULFDO�OLWHUDWXUH���
� ³ ³ ³ � �  � 7 7 7 GWW*GWWJ7GWWWJ7WW( � � � ��@��>�����_�
�� 2XU�DQDO\VLV� LV�SDUWLDO� LQ� WKH� VHQVH� WKDW� HPSOR\PHQW� LV� H[RJHQRXVO\�JLYHQ��2QH�FDQ�HQGRJHQLVH� WKH� UHODWLYHPHDVXUH�RI�ILUPV�DV�UHIOHFWHG�LQ�D��E\�DVVXPLQJ�D� IORZ�RI� UHYHQXH�JHQHUDWHG�SHU�HPSOR\HG�ZRUNHU�S�!�Z�� WKHH[LVWHQFH�RI�D�SRVLWLYH�IL[HG�FRVWV�F�!���IRU�FUHDWLQJ�D�YDFDQF\�DQG�LQYRNLQJ�IUHH�HQWU\��%XUGHWW�DQG�0RUWHQVHQ��������3RSXODWLRQ�GHQVLW\�LV�GHQRWHG�DV�J��,Q�WKLV�FDVH��JLYHQ�RQH�GLPHQVLRQDO�KRPRJHQHRXV�VSDFH��DQ�HPSOR\HU
VVWHDG\�VWDWH� SURILW� JLYHQ� HQWU\� DW� DQ� DUELWUDU\� ORFDWLRQ� HTXDOV� �S�Z�J���X��D  � F�� ZKHUH� J���X��D GHQRWHV� WKHQXPEHU� RI� HPSOR\HG� SHUVRQV� SHU� ILUP��*LYHQ� ���� DQG� )�7��  �D7�� RQH� REWDLQV��D  � �J�S�Z��G�O�7��F�� +HQFH�
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)LJXUH����&RPPXWLQJ�GHQVLW\�SUHVXPLQJ�RQH�GLPHQVLRQDO�VSDFH��N  ���
1RZ�VXSSRVH�WKDW�VSDFH�LV�WZR�GLPHQVLRQDO��*LYHQ�WZR�GLPHQVLRQDO�VSDFH��)�W�� �EW� DQG�WKXV)�W��)�7�� �W��7���,W�IROORZV�IURP�����WKDW�

�
�� ��� WN N7WW* E E� � � DQG� ��

� ��� ����� WN WN7WJ E E� � � � ����
7KLV�FRPPXWLQJ�GHQVLW\�IXQFWLRQ�LV�XQLPRGDO�IRU�N !����JLYHQ�RQ�WKH�MRE�PRELOLW\��IRU�N !���J
����!�� DQG�J

�W��������7KLV�VKDSH�RI�WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQ�LV�LQ�OLQH�ZLWK�HPSLULFDOHYLGHQFH�� 6HH� )LJXUH� ��� IRU�N  � ���E  � �� DQG� 7�  � ���+HQFH�� LW� IROORZV� WKDW� WKH� GLVWLQFWLRQEHWZHHQ�RQH��DQG�WZR�GLPHQVLRQDO�VSDFH�LV�HPSLULFDOO\�UHOHYDQW��:H�HPSKDVLVH�WKDW�ZH�QHHGWZR DVVXPSWLRQV�WR�JHQHUDWH�D�XQLPRGDO�FRPPXWLQJ�GHQVLW\�IXQFWLRQ��ZH�QHHG WKH�DVVXPSWLRQRI�WZR�GLPHQVLRQDO�VSDFH�FRPELQHG�ZLWK�WKH�DVVXPSWLRQ�RI�RQ�WKH�MRE�VHDUFK�

)LJXUH����&RPPXWLQJ�GHQVLW\�SUHVXPLQJ�WZR�GLPHQVLRQDO�VSDFH��N  ���
HPSOR\PHQW�GHQVLW\�D GHSHQGV�SRVLWLYHO\�RQ�SRSXODWLRQ�GHQVLW\��SURILW�JHQHUDWHG�SHU�ZRUNHU�DQG�7��7KH� ODWWHUPDNHV� VHQVH�� ,I� MRE� VHHNHUV� DUH� ZLOOLQJ� WR� DFFHSW� D� MRE� RIIHU� IXUWKHU� DZD\�� WKHQ� WKLV� FUHDWHV� DGGLWLRQDOHPSOR\PHQW�RSSRUWXQLWLHV�
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2QH� SUHGLFWLRQ� RI� WKH� PRGHO� LV� WKDW��JLYHQ� WZR�GLPHQVLRQDO� VSDFH�� WKH� FRPPXWLQJGHQVLW\�IXQFWLRQ�PXVW�EH�LQFUHDVLQJ�LQ�LW
V�DUJXPHQW�IRU�HPSOR\HHV�LQ�WKHLU�ILUVW�MRE��� )RU�WKLVJURXS��*�W�� �)�W��)�7�� �W��7���DQG�WKHUHIRUH�J
�W�� ���7� !����7R�WHVW�WKH�ODWWHU�SUHGLFWLRQ��ZHKDYH�DQDO\VHG� WKH�FRPPXWLQJ�GHQVLW\�RI�HPSOR\HHV� LQ� WKH�1HWKHUODQGV�ZKR� OHIW� VFKRRO� OHVVWKDQ�RQH�\HDU�EHIRUH� )RU�WKH�ODUJH�PDMRULW\�RI�WKHVH�HPSOR\HHV��WKLV�MRE�ZLOO�EH�WKH�ILUVW�MRE�VR�JLYHQ�WKH�DVVXPSWLRQ�RI�WZR�GLPHQVLRQDO�VSDFH��WKH�FRPPXWLQJ�GHQVLW\�PXVW�EH�LQFUHDVLQJLQ�LW
V�DUJXPHQW��,W�DSSHDUV�KRZHYHU�WKDW�WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQ�RI�VFKRRO�OHDYHUV�LVXQLPRGDO� DQG� YHU\� VLPLODU� WR� WKH� GHQVLW\� IXQFWLRQ� RI� RWKHU� HPSOR\HHV� �VHH� $SSHQGL[� ���+HQFH��DOWKRXJK�µRQ�WKH�MRE�PRELOLW\¶�PD\�EH�UHOHYDQW� WR�RXU�XQGHUVWDQGLQJ�RI� WKH�VKDSH�RIWKH� FRPPXWLQJ� GLVWULEXWLRQ�� WKHUH� PXVW� EH� RWKHU� IDFWRUV� �DV� ZHOO��� ZKLFK� FRQWULEXWH� WR� WKHXQLPRGDO�VKDSH�RI�WKH�FRPPXWLQJ�GLVWULEXWLRQ��+HQFH��LQ�WKH�VHTXHO��ZH�ZLOO�FRQFHQWUDWH�RQRWKHU�IDFWRUV�WKDW�PD\�H[SODLQ�WKH�VKDSH�RI�WKH�FRPPXWLQJ�GLVWULEXWLRQ�
���6SDWLDOO\�YDULHG�VHDUFK$ERYH�ZH�KDYH�SUHVXPHG� WKDW� WKH� VHDUFK�GHFLVLRQ�GRHV�QRW� LQYROYH� DQ\� VSDWLDO� FRPSRQHQW�7KH�XQHPSOR\HG�VHDUFK�ZLWK�WKH�VDPH�LQWHQVLW\�HYHU\ZKHUH��7KLV�LV�QRW�LQWXLWLYH��EHFDXVH�MREVHHNHUV�DUH�PRUH�OLNHO\�WR�VHDUFK�LQ�DUHDV�ZKHUH�WKH�SD\�RII�RI�VHDUFK�LV�KLJKHU��RU�ZKHUH�WKHVHDUFK�FRVWV�DUH�ORZHU���/HW�XV�SUHVXPH�WKHUHIRUH�WKDW�WKH�DUULYDO�UDWH�FDQ�EH�YDULHG�RYHU�VSDFHE\�MRE�VHHNHUV��ZKHUH�VSDFH�LV�GHILQHG�E\�WKH�GLVWDQFH�W[ RI�WUDYHOOLQJ�EHWZHHQ�WKH�UHVLGHQFHORFDWLRQ� DQG� WKH� ORFDWLRQ� RI� VHDUFK�� )RU� VLPSOLFLW\�� ZH� SUHVXPH� WKH� DEVHQFH� RI� RQ�WKH�MREPRELOLW\��:H�SUHVXPH� WKDW� WKH� VSDWLDOO\�YDULHG� DUULYDO� UDWH�RI� MREV� DW�W[�� GHQRWHG� DV�O�� LV� DQLQFUHDVLQJ�DQG�VWULFWO\�FRQFDYH�IXQFWLRQ�RI�VHDUFK�LQWHQVLW\�V �V t ���DW� WKDW� ORFDWLRQ��+HQFH�WKH�DUULYDO�UDWH�DW�W[ GHSHQGV�RQ�WKH��RSWLPDOO\�FKRVHQ��VHDUFK�LQWHQVLW\�DW�W[��6R�O  �O�V�W[���ZKHUH�wO�V�W[���wV !���DQG�w�O�V�W[����wV�� �����)XUWKHU��wO�V�W[���wV  �f IRU�V  ����)RU�H[DPSOH�RQH� IXQFWLRQDO� IRUP�RI�O�V�W[���ZKLFK� LV� FRQVLVWHQW�ZLWK� WKHVH� DVVXPSWLRQV� LV� WKDW�O�V�W[���  ^V�W[�`J��� ��J ����:H�VXSSRVH�WKDW�WKH�PDUJLQDO VHDUFK�FRVWV�DUH�FRQVWDQW�RYHU�VSDFH�DQG�HTXDO�WR�F��7KHOLIHWLPH�LQFRPH�RI�WKH�XQHPSOR\HG�DQG�HPSOR\HG�UHVSHFWLYHO\�FDQ�WKHQ�EH�ZULWWHQ�DV�
�� $QRWKHU�SUHGLFWLRQ�RI�WKH�PRGHO�LV�WKDW�WKH�DYHUDJH�FRPPXWLQJ�GLVWDQFH�LV�D�QHJDWLYH�IXQFWLRQ�RI�WKH�HODSVHGHPSOR\PHQW�WLPH��WKH�GXUDWLRQ�VLQFH�EHFRPLQJ�HPSOR\HG��DQG�WKHUHIRUH�RI�DJH� LI�RQH�GRHV�QRW�FRQWURO� IRU� WKHHODSVHG�HPSOR\PHQW�WLPH��6XFK�D�SUHGLFWLRQ�LV�LQ�OLQH�ZLWK�HPSLULFDO�VWXGLHV��VHH�H�J��5RXZHQGDO�DQG�5LHWYHOG�������:KLWH��������
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³ ³ ��� ��`����PD[^�������� ��� [G)9[9[V[G)[VFEU9 O ����
DQG

�@�>�� ��� W99WZWU9 ��� GK �� ����
7KH�XQHPSOR\HG�MRE�VHHNHU�ZLOO�FKRRVH�VLPXOWDQHRXVO\�WKH�PD[LPDOO\�DFFHSWDEOH�FRPPXWLQJGLVWDQFH�7�DQG�WKH�RSWLPDO�VHDUFK�LQWHQVLW\�V��� 7KH�XQHPSOR\HG�ZLOO�QHYHU�VHDUFK�DW�ORFDWLRQVIXUWKHU�WKDQ�7��7KLV�LPSOLHV�WKDW�V�W[�� �� DQG�O�V�W[��� �� IRU�W[ t 7��7KH�ILUVW�RUGHU�FRQGLWLRQIRU�V�W[��FDQ�EH�ZULWWHQ�DV�

�`��W^9���� �[�  �ww�� 9VWVF [O IRU� 7W[ � ��HOVH� ���  [WV � ����
+HQFH��WKH�PDUJLQDO�FRVWV�RI�VHDUFK�HTXDOV�WKH�PDUJLQDO�EHQHILWV�RI�VHDUFK�DW�W[��7KLV�HTXDWLRQLPSOLHV�WKDW�V LV�D�QHJDWLYH�IXQFWLRQ�RI�W[��EHFDXVH�9��W[��LV�GHFUHDVLQJ�LQ�W[��7KLV�PDNHV�VHQVH�WKH�XQHPSOR\HG�VHDUFKHV�PRUH�LQWHQVLYHO\�DW�QHDUE\�ORFDWLRQV��DV�UHSRUWHG�E\�5RJHUV��������$V� D� FRQVHTXHQFH��O�V�W[��� LV� D� QHJDWLYH� IXQFWLRQ� RI� W[�� )RU� H[DPSOH�� SUHVXPLQJ� WKH� VDPHIXQFWLRQDO�IRUP�IRU�O�V�W[���DV�DERYH��O�V�W[��� �^V�W[�`J��� ��J �����DQG�XVLQJ������WKHQ�LW�FDQEH�VKRZQ�WKDW�O�V�W[��� �^>9��W[��9�@�J�F`J����J� DQG�WKXV�
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EHFDXVH�w9��[��wW[  ��K�>U�G@�DFFRUGLQJ�WR�������,I�J  �ò��WKHQ�wO�V�W[���wW[  ��K�^�F>U�G@`��VRO�V�W[���LV�OLQHDU�LQ�W[��LI�J !�ò��O�V�W[���LV�FRQYH[��LI�J ��ò��O�V�W[���LV�FRQFDYH��,Q�WKH�OLPLWLQJFDVH�WKDW�J DSSURDFKHV����WKH�XQHPSOR\HG�VHDUFKHV�RQO\�DW�GHVWLQDWLRQV�ZLWK�]HUR�FRPPXWLQJGLVWDQFH��ZKHQ�J HTXDOV�]HUR��WKH�XQHPSOR\HG�VHDUFKHV ZLWK�HTXDO�LQWHQVLW\�RYHU�VSDFH�ZLWKLQD�UDQJH�GHWHUPLQHG�E\�7�

�� 7KH�PD[LPDOO\�DFFHSWDEOH�FRPPXWLQJ�FRVWV�IRU�WKH�XQHPSOR\HG�DUH�GHILQHG�E\�� �� �� 979  �
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7KH�DUULYDO�UDWH�OO DV�D�IXQFWLRQ�RI�WKH�ORFDWLRQ�RI�VHDUFK�W[

)LJXUH���
$V�FDQ�EH�VHHQ�IURP�WKH�DERYH� ILJXUH�� WKH�VKDSH�RI� WKH�VSDWLDOO\�YDULHG�DUULYDO� UDWH�GHSHQGVFUXFLDOO\�RQ�WKH�SDUDPHWHU�YDOXH�RI�J��ZKLFK�GHWHUPLQHV�WKH�PDUJLQDO�DUULYDO�UDWH�RI�MREV�DW�DORFDWLRQ� W[ ZLWK� UHVSHFW� WR� VHDUFK� HIIRUW� DW� W[�� ,Q� FDVH� WKDW� J DSSURDFKHV� ]HUR�� WKH�PDUJLQDODUULYDO� UDWH� ZLWK� UHVSHFW� WR� V�W[�� LV� VPDOO�� VR� ZRUNHUV� EHFRPH� IRRWORRVH� �ZLWKLQ� D� UDQJHGHWHUPLQHG�E\�7��DQG�LI�J EHFRPHV��FORVH�WR��RQH�WKHQ�WKH�FRPPXWLQJ�GLVWDQFH��ZKLFK�LV�WKHUHVXOW�RI�VHDUFK�IULFWLRQV��EHFRPHV�QHJOLJLEOH��VR�J�W�� ���IRU�W�!����,QWHUHVWLQJO\��LW�KDV�EHHQDUJXHG�IRU�D�ZKLOH�WKDW�ZRUNHUV�DUH�HVVHQWLDOO\�IRRWORRVH��H�J��+DPLOWRQ���������������VR�J LVVPDOO�� EXW� WKH� FXUUHQW� OLWHUDWXUH� GLVSXWHV� WKLV� FRQFOXVLRQ� TXLWH� VWURQJO\� �VHH� H�J�� 6PDOO� DQG6RQJ�� ������ :KLWH�� ������� VR� HVVHQWLDOO\� DUJXLQJ� WKDW�J LV� TXLWH� ODUJH�� /DWHU� RQ�� ZH� ZLOOSURYLGH�HPSLULFDO�HYLGHQFH�EDVHG�RQ�WKH�VKDSH�RI�WKH�FRPPXWLQJ�GLVWULEXWLRQ��ZKLFK�VXJJHVWVWKDW�J PXVW�EH�VXEVWDQWLDOO\�ODUJHU�WKDQ�ò�*LYHQ�KRPRJHQHRXV�DOORFDWLRQ�RI�MREV�DQG�UHVLGHQFHV�DQG�JLYHQ�WKH�LQLWLDO�DOORFDWLRQRI�ZRUNHUV�WR�ILUPV��WKH�QXPEHU�RI�HPSOR\HG�ZRUNHUV�DW�D�FRPPXWLQJ�GLVWDQFH�JUHDWHU�WKDQ�WDQG� ZKLFK� DUH� ILUHG�� HTXDOV� >��*�W�@���X��� 7KLV� QXPEHU� PXVW� EH� HTXDO� WR� WKH� QXPEHU� RIXQHPSOR\HG�ZKR�ILQG�HPSOR\PHQW�DW�D�GLVWDQFH�JUHDWHU�WKDQ�W��7KLV�LPSOLHV�WKDW�
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+HQFH�� WKH� OHIW�KDQG� VLGH� RI� HTXDWLRQ� ����� GHVFULEHV� WKH� IORZ� �DW� D� FHUWDLQ� WLPH�� RIXQHPSOR\HG�ZRUNHUV�LQWR�HPSOR\PHQW�DW�D�GLVWDQFH�JUHDWHU�WKDQ�W��ZKHUHDV�WKH�ULJKW�KDQG�VLGHUHSUHVHQWV� WKH� IORZ�RXW�RI�XQHPSOR\PHQW� LQWR� MREV�DW�D�GLVWDQFH�JUHDWHU� WKDQ�W��)XUWKHU��X  G�>G�/�7�@��+HQFH��VXEVWLWXWLQJ�X LQWR�������*�W��FDQ�EH�ZULWWHQ�DV�

�� ���� 7/ W/W*  IRU�W�d 7� ����
VR�WKH�FRPPXWLQJ�GLVWULEXWLRQ�*�W��LV�IXOO\�GHILQHG�E\�WKH�VSDWLDOO\�YDULHG�DUULYDO�UDWH�O�W��DQGWKH�HPSOR\PHQW�GHQVLW\� I�W���� ,W� IROORZV�IXUWKHU� WKDW� WKH�FRPPXWLQJ�GHQVLW\� IXQFWLRQ�J�W�� LVGHILQHG�E\�
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�W��  � >O
�V�W��I�W��O�V�W��I
�W�@�/�7��� 7KLV� DOORZV� XV� DJDLQ� WR� H[DPLQH� WKH� HIIHFW� RIDVVXPSWLRQV�RQ�WKH�GLPHQVLRQDOLW\�RI�VSDFH��*LYHQ�RQH�GLPHQVLRQDO�VSDFH��I�W�� �D��DQG�WKXV�
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+HQFH�� WKH� DVVXPSWLRQ� RI� VSDWLDOO\�YDULHG� VHDUFK� FRPELQHG� ZLWK� WKH� DVVXPSWLRQ� RI� RQH�GLPHQVLRQDO� VSDFH� JHQHUDWHV� D� VWULFWO\� GHFUHDVLQJ� FRPPXWLQJ� GHQVLW\� IXQFWLRQ�� *LYHQ� WZR�GLPHQVLRQDO�VSDFH��I�W�� �EW��DQG�WKXV�

�����@������>�� 7/WVWWVWJ OOE �c c � ����
�� :H�KDYH�VKRZQ�DERYH�WKDW�WKH�VSDWLDO�VHDUFK�DFWLYLW\�DW�W[ LV�D�QHJDWLYH�IXQFWLRQ�RI�WKH�WUDYHOOLQJ�FRVWV�EHWZHHQWKH�UHVLGHQFH�ORFDWLRQ�DQG�WKH�ORFDWLRQ�RI�VHDUFK�W[��7KLV�LPSOLHV�WKDW� ������ �ww [[ WWVO ��7KH�LPSOLFDWLRQ�LV�WKDWFRPSDUHG�WR�QRQ�VSDWLDOO\�GLIIHUHQWLDWHG�VHDUFK�VWUDWHJLHV��*�W��LV�ODUJHU�HYHU\ZKHUH��VR�WKH�DYHUDJH�FRPPXWLQJGLVWDQFH�LV�VPDOOHU�
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7KLV� H[SUHVVLRQ� LPSOLHV� WKDW� J�W�� LV� QRW� PRQRWRQLF�� EHFDXVH�J
����  � EO�V�����/�7�� !� � DQGVHDUFK�LQWHQVLW\�LV�]HUR�DW�GLVWDQFH�7��O�V�7��� ����VR�J
�7�� �EO
�V�7��7������,I��LQ�DGGLWLRQ��ZHPDNH�WKH�UHDVRQDEOH�DVVXPSWLRQ�WKDW�O�V�W[��� �VJ DQG�J !�ò��VR�O�V�W[���LV�FRQYH[�LQ�W[�� WKHQJ

�W������DQG�WKXV�J�W��LV�XQLPRGDO��7KLV�DGGLWLRQDO�DVVXPSWLRQ�RQ�O�V��JXDUDQWHHV�WKHQ�WKDW�JLYHQ� VSDWLDOO\�GLIIHUHQWLDWHG� VHDUFK� VWUDWHJLHV� DQG� WZR�GLPHQVLRQDO� VSDFH�� WKH� FRPPXWLQJGHQVLW\�IXQFWLRQ�LV�XQLPRGDO���:H�ZLOO�DUJXH�QRZ�WKDW�WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQV�DV�ZH�REVHUYH�WKHP�LQ�UHDOLW\VHHP� LQFRQVLVWHQW�ZLWK� WKH� LGHD� WKDW� MRE� VHHNHUV� VHDUFK� �DOPRVW�� UDQGRPO\�ZLWKLQ� D� FHUWDLQUDQJH�DQG�DUH�WKHUHIRUH�IRRWORRVH��6XSSRVH�WKDW�J  �ò�ZKLFK�LPSOLHV��DV�VKRZQ�DERYH��WKDW�O LVOLQHDU�LQ�W[��6R�� ��DQG����� ������  �!� 7WW [[ HHHHHHO ��*LYHQ�WZR�GLPHQVLRQDO�VSDFH�WKLV�LPSOLHV�WKDW� ���@�>�� �� 7/WWJ [[ HHE � c �VHH��������,I�J  �ò��J�W��REWDLQV�LW
V�PD[LPXP�DWW� �H���H�  �ò7��VR�WKH�PRGH�LV�ò7��,I�ZH�PHDVXUH�W LQ�PLQXWHV�WUDYHOOHG��WKHQ�LW�PXVW�EH�WUXHWKDW�IRU�PRVW�ZRUNHUV�7�LV�ZLWKLQ�WKH�UDQJH�RI����WR����PLQXWHV��ZKHUHDV�WKH�PRGH�LV�FORVH�WR���PLQXWHV��VR� WKH�PRGH� LV�PXFK VPDOOHU� WKDQ�ò7��6R��J LV� VXEVWDQWLDOO\� ODUJHU� WKDQ�ò� �VHH)LJXUH� ���� 7KLV� LQGLFDWHV� WKDW� LQFUHDVLQJ� VHDUFK� HIIRUW� DW� D� FHUWDLQ� ORFDWLRQ� VXEVWDQWLDOO\LQFUHDVHV�WKH�DUULYDO�UDWH�RI�MREV��WKH�DUULYDO�UDWH�LV�WKXV�D�FRQYH[�IXQFWLRQ�RI�W[���7KLV�VWURQJO\VXJJHVWV�WKDW�MRE�VHHNHUV�DUH�QRW IRRWORRVH�ZLWKLQ�D�FHUWDLQ�UDQJH�DV�KDV�EHHQ�VXJJHVWHG�E\�WKHOLWHUDWXUH� �H�J�� +DPLOWRQ�� ������ ������� EXW� VHDUFK� PRUH� LQWHQVHO\� IRU� MREV� FORVHU� WR� WKHLUUHVLGHQFH��VHH�5RJHUV��������
���5HVLGHQWLDO�PRELOLW\2QH� PDMRU� RPLVVLRQ� RI� WKH� DERYH� PRGHOV� LV� WKH� DVVXPSWLRQ� RI� WKH� DEVHQFH� RI� UHVLGHQWLDOPRELOLW\��7KLV�UDLVHV�WKH�TXHVWLRQ�ZKDW�WKH�HIIHFW�LV�RI�UHVLGHQWLDO�PRELOLW\�RQ�WKH�FRPPXWLQJGLVWULEXWLRQ�� :H� PDNH� WKHUHIRUH� WKH� DVVXPSWLRQ� RI� FRPSOHWH� LQIRUPDWLRQ� LQ� WKH� KRXVLQJPDUNHW��LQ�OLQH�ZLWK�WKH�XUEDQ�HFRQRPLFV�OLWHUDWXUH��EXW�ZH�LJQRUH�KRXVH�SULFHV�VLQFH�VSDFH�LVDVVXPHG�WR�EH�KRPRJHQHRXV��DQG�SUHVXPH�WKDW�WKH�ZRUNHU�PD\�PRYH�KRXVH�DW�FRVWV�P �P !��� DQG� FKRRVH� WKH� UHVLGHQFH� ORFDWLRQ� RSWLPDOO\�� =D[� ������� DUJXHV� WKDW� UHVLGHQWLDO� DQG� MREPRELOLW\�PD\�EH�VXEVWLWXWHV�RU�FRPSOHPHQWDU\��VR�ZH�DOORZ�KHUH�IRU�RQ�WKH�MRE�PRELOLW\��/HW+�GHQRWH� WKH�SUREDELOLW\�RI�PRYLQJ� UHVLGHQFH��7KH� OLIHWLPH� LQFRPH�RI� WKH� XQHPSOR\HG� FDQWKHQ�EH�ZULWWHQ�DV�
�� 7KLV�UHVXOW�LV�LQ�OLQH�ZLWK�HPSLULFDO�HYLGHQFH�GLVFXVVHG�LQ�WKH�SUHYLRXV�VHFWLRQ��ZKHUH�KDV�EHHQ�VKRZQ�WKDW�WKHFRPPXWLQJ�GHQVLW\��RI�VFKRRO�OHDYHUV��LV�XQLPRGDO�
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ZKHUH� ³� 

� ��� 7 [G)+ DQG�7
�LV�GHILQHG�DV�WKH�PLQLPXP�FRPPXWLQJ�GLVWDQFH�ZKLFK�WULJJHUV

D� UHVLGHQWLDO� PRYH� RI� WKH� XQHPSOR\HG�� 6R�� LI� W H[FHHGV� 7
�� WKH� XQHPSOR\HG� ZLOO� PRYHUHVLGHQFH��DQG�RWKHUZLVH�ZLOO�QRW�PRYH���:H� UHOD[� QRZ� WKH� DVVXPSWLRQ� RI� KRPRJHQHRXV� VSDFH�� DQG� SUHVXPH� WKDW� WKHXQHPSOR\HG� LQGLYLGXDO� VHDUFKHV�ZLWKLQ D� ILQLWH KRPRJHQHRXV� DUHD�ZLWK� D� UDGLXV� ODUJHU� WKDQ7
�� ,Q� FDVH� RI� LQILQLWH� KRPRJHQHRXV� VSDFH�� WKH� DUULYDO� UDWH� RI� DFFHSWDEOH� MREV� ZRXOG� EHLQILQLWH�� VLQFH� HYHU\� MRE� RIIHU� LV� DFFHSWHG�� ,Q� WKLV� UDWKHU� H[WUHPH� FDVH�� DOO� LQGLYLGXDOV� DUHHPSOR\HG�ZLWK�D�]HUR�FRPPXWLQJ�GLVWDQFH��VLQFH�WKH�DUULYDO�UDWH�RI�MREV�WKDW�GR�QRW�LQYROYH�DUHVLGHQWLDO�PRYH�LV�ILQLWH���VR�D�GHJHQHUDWH�FRPPXWH�HPHUJHV�����9 GHQRWHV�WKH�OLIHWLPH�LQFRPH�DIWHU D�UHVLGHQWLDO�PRYH��6R�� LQ�ZRUGV�� �����VWDWHVWKDW� WKH�LQFRPH�DVVRFLDWHG�ZLWK�EHLQJ�XQHPSOR\HG�LV� WKH�VXP�RI� WKH�XQHPSOR\PHQW�EHQHILW�WKH� H[SHFWHG� JDLQ� RI� PRYLQJ� MRE� DQG� UHVLGHQFH� VLPXOWDQHRXVO\� DQG� WKH� H[SHFWHG� JDLQ� RIPRYLQJ� MRE��EXW�QRW�PRYLQJ� UHVLGHQFH��$IWHU� D� UHVLGHQWLDO�PRYH�� WKH� FRPPXWLQJ�GLVWDQFH� LV]HUR��7KH�OLIHWLPH�LQFRPH�RI�DQ�HPSOR\HG�SHUVRQ�FDQ�EH�ZULWWHQ�DV�
³ ����� W W99[G)W9[9WZWU9 � ������ ��������@���>�� GOK ����

1RWH� WKDW� DQ� HPSOR\HG� SHUVRQ� ZLWK� D� SRVLWLYH� FRPPXWLQJ� GLVWDQFH� ZLOO� QHYHU� FKRRVH� WRUHORFDWH�UHVLGHQFH��EHFDXVH�WKH�HPSOR\HG�ZRXOG�DW�WKH�PRPHQW�RI�WKH�MRE�RIIHU�KDYH�H[HUFLVHGWKH�RSWLRQ�WR�PRYH�UHVLGHQFH�� ,Q�WKH�FDVH� WKDW� WKH� LQGLYLGXDO�KDV�PRYHG�UHVLGHQFH��VR�W  ���WKHQ������LPSOLHV�
�������� ��� 99ZU9 �� G � ����

�� ,W�FDQ�EH�VHHQ�WKDW�7
�PXVW�EH�VPDOOHU�WKDQ�7�DV�GHILQHG�LQ�6HFWLRQ����7KH�SURRI�LV�DV�IROORZV��3UHVXPH�WKDW�7
!�7��VR�MRE�FRQWUDFWV�LPSO\LQJ�GLVWDQFHV�EHWZHHQ�7
�DQG�7�ZLOO�EH�UHMHFWHG��ZKHUHDV�FRQWUDFWV�LPSO\LQJ�GLVWDQFHVODUJHU� WKDQ�7
�ZLOO�EH�DFFHSWHG��6XFK�EHKDYLRXU� LV� FOHDUO\� LUUDWLRQDO�� LPSO\LQJ� WKDW�7
�d 7��7KLV�PDNHV� VHQVHLQWXLWLYHO\��,I� LQGLYLGXDOV�KDYH�WKH�RSWLRQ�WR�PRYH�UHVLGHQFH�� WKHQ� WKH�PD[LPXP�REVHUYHG�FRPPXWLQJ�GLVWDQFHZLOO�EH�OHVV�FRPSDUHG�WR�LQGLYLGXDOV�ZKR�GR�QRW�KDYH�WKLV�RSWLRQ�
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6R�� WKH� HPSOR\HG�ZLOO� RQO\�PRYH� MRE� LQYROXQWDULO\��/HW� XV� IRFXV� QRZ�RQ� WKH� XQHPSOR\HG
VGHFLVLRQ� WR� PRYH� UHVLGHQFH�� 7KH� XQHPSOR\HG� ZRUNHU� ZLOO� PRYH� UHVLGHQFH� ZKHQ����� �� W9P9 t� �� 6R�� WKH� YDOXH� RI� 7
� LV� GHWHUPLQHG� E\� WKH� FRQGLWLRQ� 
����� �� 79P9  � �7KLV�ODWWHU�FRQGLWLRQ�FDQ�EH�XVHG�WR�GHWHUPLQH�7
��XVLQJ�LQWHJUDWLRQ�E\�SDUWV��
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WKH�GLVFRXQWHG�FDSLWDOLVHG�PRYLQJ�FRVWV��ZKLFK�GHSHQGV�RQ�WKH�GLVPLVVDO�UDWH�G��EHFDXVH�WKHDGYDQWDJHV�RI�UHGXFLQJ�WKH�FRPPXWLQJ�GLVWDQFH�GHSHQGV�RQ�WKH�H[SHFWHG�WLPH�WKDW�WKH�MRE�ZLOOODVW��WKLV�KDV�EHHQ�VXJJHVWHG�E\�0DQQLQJ��������ZKR�GRHV�QRW�PRGHO�WKH�UHVLGHQWLDO�PRYLQJGHFLVLRQ��� 7
� H[FHHGV� WKH� GLVFRXQWHG� FDSLWDOLVHG� PRYLQJ� FRVWV�� �U�G�P�� EHFDXVH� WKHXQHPSOR\HG�WDNHV�LQWR�DFFRXQW�WKDW�LQ�WKH�IXWXUH�ZKHQ�HPSOR\HG�DQRWKHU�MRE�RIIHU�PD\�DUULYHFORVHU� WR� WKH�UHVLGHQFH�ZKLFK�PDNHV� LW� OHVV�DWWUDFWLYH� WR�PRYH�UHVLGHQFH�QRZ��(TXDWLRQ�����PD\�QRW�QHFHVVDULO\�VROYH�IRU�7
�LI�P LV�WRR�ODUJH��� ,Q�WKLV�FDVH��WKH�XQHPSOR\HG�MRE�VHHNHUZLOO� QHYHU�PRYH� UHVLGHQFH� �VR�ZH� FDQ� XVH� WKH�PRGHO� GLVFXVVHG� LQ� 6HFWLRQ� ���� ,Q� FDVH� RI� DVROXWLRQ��WKH�XQHPSOR\HG�ZRUNHU�ZLOO�DFFHSW�HYHU\�MRE�RIIHU�DQG�ZLOO�PRYH�UHVLGHQFH�ZKHQ�WH[FHHGV�7
��'HULYDWLRQ�RI�WKH�FRPPXWLQJ�GLVWULEXWLRQ�IXQFWLRQ�LV�WKHQ�VWUDLJKWIRUZDUG��)RU�W !���LW�IROORZV�WKDW�
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+HQFH��IRU�� ��W ��7
��*�W��LV�SURSRUWLRQDO�WR�WKH�FRPPXWLQJ�GLVWULEXWLRQ�GHULYHG�LQ�6HFWLRQ���VHH� ������ WKH� IDFWRU� RI� SURSRUWLRQDOLW\� EHLQJ� >N�)�7
���@�>N�)�7���@� �� ��� +HQFH�� RQH� RI� WKHUHOHYDQW� UHVXOWV� LV� WKDW�UHVLGHQWLDO�PRELOLW\� GRHV� QRW� IXQGDPHQWDOO\� FKDQJH� WKH� VKDSH� RI� WKHFRPPXWLQJ�GLVWULEXWLRQ�IXQFWLRQ�IRU�W�!����2QH�GLIIHUHQFH�LV��RI�FRXUVH��WKDW�*�W�� �� IRU�7
���W��7��*LYHQ�UHVLGHQWLDO�PRELOLW\��WKH�FRPPXWLQJ�GHQVLW\�DW�GLVWDQFH���FDQ�EH�ZULWWHQ�DV���
�� ,Q�FDVH�P DSSURDFKHV�]HUR��7
�DSSURDFKHV�]HUR��VR�WKH�FRPPXWLQJ�GLVWULEXWLRQ�EHFRPHV��FORVH�WR��GHJHQHUDWH�
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6R�� LW� IROORZV� WKDW� WKH� FRPPXWLQJ� GHQVLW\� DW� GLVWDQFH� �� HTXDOV� WKH� SUREDELOLW\� WKDW� WKHXQHPSOR\HG�PRYHV�UHVLGHQFH�JLYHQ�D� MRE�RIIHU��7KLV� LPSOLHV� WKDW��JLYHQ�SHUIHFW� LQIRUPDWLRQRQ� WKH� KRXVLQJ�PDUNHW�� RQH� VKRXOG� REVHUYH� D�PDVVSRLQW� DW� W�  � ��� 6XFK� D�PDVVSRLQW� LV� QRWREVHUYHG� LQ� WKH� GDWD� IRU� ZRUNHUV�� 7KHVH� UHVXOWV� VXJJHVW� WKDW� UHVLGHQWLDO� PRELOLW\� LV� QRW� DGHWHUPLQLQJ�IDFWRU�WR�H[SODLQ�WKH�VKDSH�RI�WKH�FRPPXWLQJ�GLVWULEXWLRQ���
���+HWHURJHQHLW\,Q�WKH�SUHYLRXV�VHFWLRQV��ZH�KDYH�DVVXPHG�WKDW�DOO�MREV�DUH�LGHQWLFDO��DSDUW�IURP�WKH�ZRUNSODFHORFDWLRQ��� 6XFK� DQ� DVVXPSWLRQ� LV� LQ� FRQWUDVW� WR� WKH� LGHD� WKDW� KHWHURJHQHLW\� RI� MREV�PD\� EHUHOHYDQW��,Q�WKH�FXUUHQW�VHFWLRQ��ZH�SUHVXPH�WKDW�MREV�GLIIHU�ZLWK�UHVSHFW�WR�WKH�ZDJH�RIIHUHG�WRWKH�MRE�VHHNHU��$�SULRUL��WKH�MRE�VHHNHU�GRHV�QRW�NQRZ�WKH�ZDJH�DVVRFLDWHG�ZLWK�D�FHUWDLQ�MRE�EXW� NQRZV� RQO\� WKH� ZDJH� GLVWULEXWLRQ�� +HQFH�� ZH� VXSSRVH� WKH� H[LVWHQFH� RI� D� ZDJH� RIIHUGLVWULEXWLRQ�)Z��:H�LJQRUH�RQ�WKH�MRE�PRELOLW\��VHH�9DQ�2PPHUHQ��������0DQQLQJ��������:H�ZLOO� XVH� WKH� VXEVFULSW�[ DV� DQ� LQGLFDWRU�RI� D� FKDUDFWHULVWLF�RQ�RIIHU��6XSSRVH� WKHH[LVWHQFH�RI�D�PLQLPXP�ZDJH�RIIHU��ZKLFK�ZLOO�LQGXFH�WKH�XQHPSOR\HG�WR�DFFHSW�D�MRE�RIIHU�DWGLVWDQFH�W[��WKH�VR�FDOOHG�UHVHUYDWLRQ�ZDJH��GHQRWHG�DV�UHV��&OHDUO\��WKH�UHVHUYDWLRQ�ZDJH��UHV�LV�D�SRVLWLYH�IXQFWLRQ�RI�W[��6R��D�MRE�RIIHU�ZLOO�EH�DFFHSWHG�IRU�ZKLFK�KROGV�WKDW�Z[ !�UHV�W[��/HW� 3� GHQRWH� WKH� SUREDELOLW\� WKDW� DQ� XQHPSOR\HG� MRE� VHHNHU� DFFHSWV� D� MRE�� ZKLFK� FDQ� EHZULWWHQ�DV�

³ ³f f �� � ����
[WUHV [Z[ ZG)WG)3 � ����

/HW�4�W��GHQRWH�WKH�SUREDELOLW\�WKDW�DQ�XQHPSOR\HG�ZLOO�DFFHSW�D�MRE�DW�D�FRPPXWLQJ�GLVWDQFHOHVV�WKDQ�W �VR��Z[ !�UHV�W[��DQG W[ ��W��

�� 7KH�FRPPXWLQJ�GHQVLW\�DW�GLVWDQFH����J�����FDQ�EH�GHULYHG�E\�QRWLQJ�WKDW�O�>��)�7
�@X� �GJ���>��X@��)XUWKHU��X �G��G�O����� 7KHUH�PD\�EH�RWKHU�UHDVRQV�ZK\�VXFK�D�PDVVSRLQW�LV�QRW�REVHUYHG��)RU�H[DPSOH��VSDFH�LV�QRW�KRPRJHQHRXV�UHVLGHQFHV�DUH�QRW�KRPRJHQHRXV��LQIRUPDWLRQ�RQ�UHVLGHQFH�LV�QRW�SHUIHFW��WKH�SUHVHQFH�RI�WZR�HDUQHU�KRXVHKROGV�ZKLFK�DOO�LQGXFH�ZRUNHUV�WR�DFFHSW�D�SRVLWLYH�FRPPXWLQJ�GLVWDQFH�ZKHQ�PRYLQJ�UHVLGHQFH�



��

³ ³f �� � ������
[WUHV

W [Z[ ZG)WG)W4 � ����
,Q� WKH� VWHDG\� VWDWH�� WKHUH� PXVW� KROG� WKDW��OX4�W��  � G*�W����X�� DQG� X  � G��G�O3��� VR� WKHFRPPXWLQJ�GLVWULEXWLRQ�FDQ�EH�GHULYHG��*�W�� �4�W��3��+HQFH�

³ ³f f  c �� �� �������������� WUHV WUHV [Z[Z 3ZG)WI3ZG)WIW*WJ �� ����
ZKHUH�WKH�ODVW�VWHS�IROORZV�IURP�WKH�LQGHSHQGHQFH�DVVXPSWLRQ�RI�Z[ DQG�W[��+HQFH��J�W��FDQ�EHZULWWHQ�DV�WKH�HPSOR\PHQW�GHQVLW\�I�W��WLPHV�WKH�FRQGLWLRQDO�SUREDELOLW\�RI�DFFHSWLQJ�D�MRE�DW�W�WKH� FRQGLWLRQ� EHLQJ� WKDW� WKH� XQHPSOR\HG� DFFHSWV� D� MRE� RIIHU�� $� VLPLODU� UHVXOW� KDV� EHHQREWDLQHG�E\�5RXZHQGDO�DQG�5LHWYHOG��������ZKR�GR�QRW�XVH�D�VWHDG\�VWDWH�XWLOLW\�PD[LPLVLQJIUDPHZRUN���$V�EHIRUH��ZH�LQYHVWLJDWH�WKH�HIIHFW�RI�WKH�DVVXPSWLRQ�RI�WKH�GLPHQVLRQDOLW\�RI�VSDFHRQ� WKH� FRPPXWLQJ� GLVWULEXWLRQ�� 3UHVXPLQJ� RQH�GLPHQVLRQDO� VSDFH��I�W�� LV� D� FRQVWDQW� ZKLFKGRHV�QRW�GHSHQG�RQ�W��EXW�SUHVXPLQJ�WZR�GLPHQVLRQDO�VSDFH��I�W��LV�LQFUHDVLQJ�LQ�W��$V�FDQ�EHHDVLO\�VHHQ��WKH�FRQGLWLRQDO�SUREDELOLW\�RI�DFFHSWLQJ�D�MRE�DW�W LV�GHFUHDVLQJ�LQ�W �VLQFH�UHV LVLQFUHDVLQJ�LQ�W[���7KLV�LV�LQWXLWLYH��EHFDXVH�IRU�MREV�DW�ODUJHU�GLVWDQFH��WKH�SUREDELOLW\�WKDW�WKHZDJH� H[FHHGV� WKH� UHVHUYDWLRQ� ZDJH� LV� UHGXFHG�� ,Q� FDVH�UHV LV� OLQHDU� LQ� W[�� WKHQ� J

�W�� �� �ZKHUHDV� J
���� !� ��� VR� J� LV� XQLPRGDO�� 6R�� WKH� FRPELQDWLRQ� RI� WZR�GLPHQVLRQDO� VSDFH� DQGKHWHURJHQHLW\� RI� MREV� �H�J�� ZDJH� KHWHURJHQHLW\�� PD\� H[SODLQ� WKH� XQLPRGDO� IRUP� RI� WKHFRPPXWLQJ�GHQVLW\� IXQFWLRQ� ,Q�FRQWUDVW��SUHVXPLQJ�RQH�GLPHQVLRQDO� VSDFH�� WKH� IRUP�FDQQRWEH�H[SODLQHG���
���1RQ�KRPRJHQHRXV�VSDFH$ERYH�ZH�KDYH�SUHVXPHG�WKDW�VSDFH�LV�KRPRJHQHRXV��*LYHQ�WKH�EDVLF�ODERXU�PDUNHW�PRGHO�SUHVXPLQJ� RQH�GLPHQVLRQDO� VSDFH� DQG� SUHVXPLQJ� WKH� DEVHQFH� RI� RQ�WKH�MRE� PRELOLW\�� LW
�� 5RXZHQGDO� DQG� 5LHWYHOG� ������� GR� QRW� REWDLQ� WKH� GLYLVLRQ� E\� 3� LQ� WKHLU� GHULYDWLRQ� RI� WKH� FRPPXWLQJGLVWULEXWLRQ��� 2QH� PD\� DUJXH� WKDW� WKH� VKDSH� RI� WKH� HPSLULFDO� FRPPXWLQJ� GHQVLW\� IXQFWLRQ� LV� WKH� FRQVHTXHQFH� RI� WKHKHWHURJHQHLW\� RI�ZRUNHUV �DQG� QRW� RI� MREV�� ZKR� GLIIHU� LQ� WHUPV� RI� DJH�� HGXFDWLRQ� HWF�� )RU� H[DPSOH�� LI� WKHFRPPXWLQJ� GHQVLW\� LV� VWULFWO\� LQFUHDVLQJ� XQWLO� 7�� EXW� HPSOR\HHV� KDYH� GLIIHUHQW� YDOXHV� IRU� 7�� D� XQLPRGDOGLVWULEXWLRQ�PD\�HPHUJH��7KLV�LGHD�FDQ�HDVLO\�EH�WHVWHG�EDVHG�RQ�D�UHJUHVVLRQ�RI�FRPPXWLQJ�WLPH�RQ�D�UDQJH�RIH[SODQDWRU\�YDULDEOHV��,W�KDV�EHHQ�RIWHQ�VKRZQ�WKDW�WKH�SUHGLFWLYH�SRZHU�RI�H[SODQDWRU\�YDULDEOHV�LV�ORZ��VHH�H�J�



��

DSSHDUV�WKDW�J�W�� �7����VR�WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQ�LV�KRPRJHQHRXV��:H�H[DPLQH�KHUHWR� ZKDW� H[WHQW� WKH� KRPRJHQHLW\� RI� VSDFH� DVVXPSWLRQ� LV� UHOHYDQW�� 7KLV� DVVXPSWLRQ� ZDVLQWURGXFHG�EHFDXVH� LW� VLPSOLILHG� WKH�DQDO\VLV� WR�D� ODUJH�H[WHQW�� LW� DOORZV�XV� WR� LJQRUH� VSDWLDOYDULDWLRQ�LQ�HPSOR\PHQW�GHQVLW\��DQG�WKHUHIRUH�YDULDWLRQ�LQ�H[SHFWHG�LQFRPH�DQG�KRXVH�SULFHV�,W�PD\�EH� WKRXJKW�KRZHYHU� WKDW� WKH� VKDSH�RI� WKH� FRPPXWLQJ�GHQVLW\� IXQFWLRQ� LV�PDLQO\� WKHUHVXOW�RI� WKH�QRQ�KRPRJHQHLW\�RI� WKH�HPSOR\PHQW�GHQVLW\�� ,Q�FRQWUDVW��ZH�VKRZ�KHUH� WKDW� LIWKH�QRQ�KRPRJHQHLW\�LV�QRW�WRR�VWURQJ��YL]���HPSOR\PHQW�GHQVLW\�FDQ�EH�WKRXJKW�WR�EH�OLQHDUO\FKDQJLQJ�RYHU�VSDFH���WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQ�DW�HDFK�UHVLGHQFH�ORFDWLRQ�FDQ�VWLOO�EHDSSUR[LPDWHG�E\�D�XQLIRUP�GLVWULEXWLRQ���+HUH��ZH�SUHVXPH�KRPRJHQHRXV� UHVLGHQFHV�ZLWK� DQ� HQGRJHQRXVO\�GHWHUPLQHG�KRXVHSULFH��6SDFH�LV�XQLGLPHQVLRQDO�DQG�GHILQHG�DV�D�ORQJ�ILQLWH�OLQH��VR�ZH�FDQ�LJQRUH�ERXQGDULHV�7KH�UHVLGHQFH�ORFDWLRQ�RQ�WKLV�OLQH�LV�GHQRWHG�ZLWK�V��7KH�MRE�VHHNHU�PD\�VHDUFK�µXSVWUHDP¶�VR� WKH� ORFDWLRQ� RI� WKH� ZRUNSODFH� LV� DW�V�[�� ZKHUH� [ PD\� EH� SRVLWLYH� RU� QHJDWLYH�� DQG� WKHFRPPXWLQJ�GLVWDQFH�W HTXDOV�_[_��%HFDXVH�ZH�LJQRUH�ERXQGDULHV��ZH�PD\�SUHVXPH�WKDW�V�W !���:H�LJQRUH�VSDWLDO�YDULDWLRQ�LQ�ZDJHV�:H� GHQRWH� E\� 9�V DQG� 9�V WKH� H[SHFWHG� LQFRPH� RI� WKH� XQHPSOR\HG� DQG� HPSOR\HGORFDWHG�DW�D�ORFDWLRQ�V�UHVSHFWLYHO\��7KH�HPSOR\PHQW�GHQVLW\�GRHV�QRW GHSHQG�RQ�WKH�ORFDWLRQRI�WKH�LQGLYLGXDO��ZKLFK�LV�GHQRWHG�DV�)�V�[���+HQFH��VLPLODU�WR�����
³ ���� @���`��PD[^>�� ����� VVVV 9[VG)[99V5EU9 O ����

DQG
��������� ��� W99V5WZWU9 VVV ���� GK ����

*LYHQ�D�ORFDWLRQ�V��WKH�XQHPSOR\HG�ZLOO�RQO\�DFFHSW�MREV�EHWZHHQ�V�7V DQG�V�7V��1RWH�WKDW�WKHRSWLPDOO\�FKRVHQ�PD[LPXP�GLVWDQFH�7V LV�QRW�GHSHQGHQW�RQ�WKH�µGLUHFWLRQ¶�RI�WKH�MRE�VHDUFK�XSVWUHDP�RU�GRZQVWUHDP���6R�������FDQ�EH�UHZULWWHQ�DV�

:KLWH�� ������� VR� WKH� H[SHFWHG� FRPPXWLQJ� WLPHV� RI� GLIIHUHQW� W\SHV� RI� HPSOR\HHV� DUH� FORVH� WR� HDFK� RWKHU�� DQGWKHUHIRUH�WKH�PD[LPXP�FRPPXWLQJ�WLPHV�DUH�FORVH�WR�HDFK�RWKHU��6R��WKLV�LQWHUSUHWDWLRQ�FDQ�EH�UHMHFWHG��� 1RWH�WKDW�ZH�SUHVXPH�RQH�GLPHQVLRQDO�VSDFH��7KHUH�LV�QR�UHDVRQ� WR�EHOLHYH� WKDW� LQ�FDVH�RI� WZR�GLPHQVLRQDOVSDFH��TXDOLWDWLYHO\�GLIIHUHQW�UHVXOWV�DUH�REWDLQHG�



��

³� ������� V
V

7
7 VV G[[VIU9V5[ZUV5EU9 ��@��__>�� ��� KGO � ����

:H� SUHVXPH� WKDW� WKH� H[LVWHQFH� RI� PRYLQJ� FRVWV� LPSOLHV� WKDW� LQGLYLGXDOV� FKRRVH� DORFDWLRQ� ZKLFK� LQFOXGHV� RQH� VSHOO� RI� XQHPSOR\PHQW� DQG� RQH� VSHOO� RI� HPSOR\PHQW� �VHH�VLPLODUO\��'H�6DOYR�DQG�(HFNKRXGW���������7KH�RSWLPDO�ORFDWLRQ�LV�FKRVHQ�ZKHQ�WKH�LQGLYLGXDOLV� XQHPSOR\HG�� &RPSHWLWLRQ� IRU� UHVLGHQFHV� EHWZHHQ� LQGLYLGXDOV� JXDUDQWHHV� WKDW� DOOXQHPSOR\HG�LQGLYLGXDOV�HQMR\�WKH�VDPH�OHYHO�RI�LQFRPH��VR�9�V  �9���ZKHUH�9� GHQRWHV�QRZWKH�HTXLOLEULXP�OLIHWLPH�LQFRPH�OHYHO�ZKLFK�ZH�SUHVXPH�WR�H[LVW��� 8QHPSOR\PHQW�DW�ORFDWLRQV��XV��LV�QRZ�GHILQHG�E\�
�@���>�� �� VV7

7
V 7V)7V)[VG)X V

V
���� �� ³� OG G

OG
G � ����

)LQDOO\��7V LV�HQGRJHQRXVO\�GHWHUPLQHG�E\�9�  �9�V�7V���VR�7V  �>Z�5�V��U9�@�K��DQG��JLYHQ�����
³� ����� V

V

7
7 VV G[[VI[7UEZ7 ��_@_>�GOK � ����

,Q� FDVH� RI� QRQ�KRPRJHQHRXV� VSDFH�� WKH� FRPPXWLQJ� GLVWULEXWLRQ� GHSHQGV� RQ� WKH� UHVLGHQFHORFDWLRQ�V RI�WKH�LQGLYLGXDO�DQG�ZLOO�EH�GHQRWHG�DV�*V�W��� ,Q� WKH�VWHDG\�VWDWH�� WKH�FRPPXWLQJGLVWULEXWLRQ�LV�WKHQ�GHILQHG�E\�
���@���>�@�������>� VVVVV XW*X7V)WV)VW)V7) �� ������� GO ����

DQG�KHQFH�XVLQJ�������WKLV�LPSOLHV�WKDW�

�� 7KH�RSWLPDO�ORFDWLRQ�LV�WKHQ�GHWHUPLQHG�E\�WKH�PD[LPXP�ODQG�UHQW�WKDW�WKH�LQGLYLGXDO�LV�UHDG\�WR�SD\�WR�UHDFKWKH�HTXLOLEULXP�OLIHWLPH�LQFRPH�OHYHO��7KLV�ELG�UHQW�FDQ�HDVLO\�EH�GHULYHG�EXW�GRHV�QRW�SOD\�DQ\�UROH�LQ�IXUWKHUDQDO\VLV�



��

VVVV 7W7V)7V) WV)WV)W* d��� ��� IRU����� ������ � ����
+HQFH�� WKH� FRPPXWLQJ� GLVWULEXWLRQ� *V�W�� LV� IXOO\� GHWHUPLQHG� E\� WKH� HPSOR\PHQW� GHQVLW\IXQFWLRQ�)����3UHVXPH�QRZ�WKDW�WKH�HPSOR\PHQW�GHQVLW\�IXQFWLRQ�GHSHQGV�OLQHDUO\�RQ�V��6R��I�V�� �DVDQG� WKXV�)�V�� �òDV���7KH�HPSOR\PHQW�GHQVLW\� IXQFWLRQ� WDNHV� WKLV� IRUP� LI� WKH� HPSOR\PHQWGHQVLW\� YDULHV� OLQHDUO\� RYHU� VSDFH�� ZKLFK� LV� SUREDEO\� D� JRRG� DSSUR[LPDWLRQ� IRU� PRVWLQGLYLGXDOV��7KLV�LPSOLHV�WKDW�

VVVVV 7W7W7V7V WVWVW* d ��� ��� IRU������ ������ ��
�� � ����

0D\EH�VXUSULVLQJO\��ZH�KDYH�VKRZQ� WKDW�� JLYHQ� WKH� DVVXPSWLRQ� WKDW� WKH�QXPEHU�RI� MREV�SHUGLVWDQFH�XQLW�LV�OLQHDUO\�LQFUHDVLQJ�RYHU�VSDFH��WKH�FRPPXWLQJ�GLVWULEXWLRQ�DW�HDFK�ORFDWLRQ�LVXQLIRUP��+HQFH��ZH�REWDLQ�D�VLPLODU�UHVXOW�DV�JLYHQ�KRPRJHQHRXV�VSDFH��VHH������DQG�LPSRVHN� �����7KLV�UHVXOW�LV�LQWXLWLYH��VLQFH�MRE�VHHNHUV�VHDUFK�UDQGRPO\�LQ�WZR�GLUHFWLRQV��µGRZQKLOO¶DQG� µXSKLOO¶�� 7KH� XSKLOO� HPSOR\PHQW� GHQVLW\� VORSH� LV� SRVLWLYH�� EXW� WKH� GRZQKLOO� VORSH� LVQHJDWLYH��VR�RQ�DYHUDJH�WKH�VORSH�LV�]HUR�� ,Q�FDVH�WKDW�O� LV�VXIILFLHQWO\�� WKHQ�7V GRHV�KDUGO\YDU\�ZLWK�V� �VHH� ������� DQG� WKH�XQLIRUP�GLVWULEXWLRQ� LV�SUREDEO\� D�JRRG�DSSUR[LPDWLRQ� IRU�DVDPSOH� RI� FRPPXWHUV� DW� GLIIHUHQW� UHVLGHQFH� ORFDWLRQV��+HQFH�� WKH� RYHUDOO� FRQFOXVLRQ� LV� WKDWQRQ�KRPRJHQHLW\�RI�VSDFH�GRHV�QRW KDYH�D�VWURQJ�HIIHFW�RQ�WKH�IRUP�RI�WKH�FRPPXWLQJ�GHQVLW\IXQFWLRQ�� 7KLV�PD\� H[SODLQ�ZK\� VDPSOHV� RI�ZRUNHUV� LQ� GLIIHUHQW� FRXQWULHV� JHQHUDWH� VLPLODUFRPPXWLQJ� GHQVLW\� IXQFWLRQV� DOWKRXJK� WKH� VSDWLDO� VWUXFWXUHV� RI� WKHVH� FRXQWULHV� DUH� TXLWHGLIIHUHQW�
���&RQFOXVLRQ,Q�WKLV�SDSHU�ZH�KDYH�DQDO\VHG�WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQ�IURP�D�MRE�VHDUFK�SHUVSHFWLYH�:H� KDYH� H[DPLQHG� XQGHU� ZKLFK� FRQGLWLRQV� WKH� FRPPXWLQJ� GHQVLW\� IXQFWLRQ� DSSHDUV� WR� EHXQLPRGDO� ZKLFK� LV� RQH� RI� WKH� VW\OLVHG� IDFWV� RI� FRPPXWLQJ�� ,W� DSSHDUV� WKDW� D� QHFHVVDU\FRQGLWLRQ� LV� WKDW�VSDFH� LV� WZR�GLPHQVLRQDO��)XUWKHUPRUH��RQH�RI� WKH� IROORZLQJ� LQJUHGLHQWV� LVVXIILFLHQW�� RQ�WKH�MRE� PRELOLW\�� VSDWLDOO\�GLIIHUHQWLDWHG� VHDUFK� RU� KHWHURJHQHLW\� RI� MREV�



��

5HVLGHQWLDO�PRELOLW\�GRHV�QRW�DSSHDU�WR�H[SODLQ�WKH�VKDSH�RI�WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQDV�ZH�REVHUYH�LW��:H�KDYH�VKRZQ�WKDW� LI� WKH�HPSOR\PHQW�GHQVLW\�YDULHV� OLQHDUO\�RYHU�VSDFH�WKH� FRPPXWLQJ� GHQVLW\� IXQFWLRQ� REWDLQV� LV� QRW� VR� GLIIHUHQW� IURP� WKH� GHQVLW\� IXQFWLRQ� JLYHQKRPRJHQHRXV�VSDFH��ZKLFK�PD\�H[SODLQ�ZK\�WKH�IRUP�RI�WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQ�LVVLPLODU� LQ� FRXQWULHV� ZLWK� D� GLIIHUHQW� VSDWLDO� VWUXFWXUH�� )LQDOO\�� ZH� KDYH� DUJXHG� WKDW� WKHHPSLULFDO�IRUP�RI�WKH�FRPPXWLQJ�GHQVLW\�IXQFWLRQ�DV�ZH�REVHUYH�LW�LV�FRQVLVWHQW�ZLWK�WKH�YLHZWKDW�MRE�VHHNHUV�VHDUFK�PRUH�LQWHQVLYHO\�IRU�MREV�FORVHU�WR�WKHLU�UHVLGHQFH�DQG�DUH�WKHUHIRUH�QRWIRRWORRVH�ZLWKLQ�D�FHUWDLQ�FRPPXWDEOH�DUHD�



��

$SSHQGL[����+RPRJHQHRXV�VSDFH��DQ�HPSLULFDO�WHVW7KH� DVVXPSWLRQ� RI� KRPRJHQHRXV� VSDFH�� FRPELQHG� ZLWK� WKH� QRWLRQ� WKDW� VSDFH� LV� WZR�GLPHQVLRQDO�� LPSOLHV� WKDW� WKH� QXPEHU� RI� MREV� 1� ZLWKLQ� D� FHUWDLQ� GLVWDQFH� [� LV� D� TXDGUDWLFIXQFWLRQ�RI� WKH�GLVWDQFH�� VR�1� �K[���ZKHUH�K !����7KLV� DOORZV� XV� WR� WHVW� WKH� KRPRJHQHLW\DVVXPSWLRQ�,Q� WKH� 1HWKHUODQGV�� IRU� DOPRVW� DOO� ZRUNHUV� ������� FRPPXWLQJ� WLPH� LV� OHVV� WKDQ� ��PLQXWHV��ZKHUHDV�WKH�ODUJH�PDMRULW\�RI�ZRUNHUV������� WUDYHO� OHVV� WKDQ����PLQXWHV��� 6R�� WKHDUHD�RI�VHDUFK�LV�ZLWKLQ�D�UDQJH�RI�����RU����PLQXWHV�IRU�PRVW�MRE�VHHNHUV��:LWKLQ�D�UDQJH�RI���PLQXWHV��E\�FDU���WKH�DYHUDJH�QXPEHU�RI�MREV�UHDFKHG�LV�REVHUYHG�WR�EH������WLPHV�KLJKHUWKDQ�ZLWKLQ�D�UDQJH�RI����PLQXWHV��ZKHUHDV�ZLWKLQ�D�UDQJH�RI����PLQXWHV��WKH�DYHUDJH�QXPEHULV������KLJKHU��� ,Q�FDVH�RI�SHUIHFW�KRPRJHQHRXV�VSDFH��DQG�D�URDG�QHWZRUN�ZKLFK�FRQQHFWV�DOOMREV�WR�DOO�UHVLGHQFHV�LQ�D�VWUDLJKW�OLQH���WKH�UDWLR�ZRXOG�KDYH�EHHQ���DQG���UHVSHFWLYHO\��VR�MXVWVRPHZKDW� OHVV� WKDQ�REVHUYHG��VHH�9DQ�+DP�HW�DO����������6R�� WKH�KRPRJHQHRXV�DVVXPSWLRQVHHPV�UHDVRQDEOH�IRU�WKH�1HWKHUODQGV�DV�KDV�EHHQ�DUJXHG�E\�D�QXPEHU�RI�VWXGLHV�7KLV� UHVXOW� GRHV� QRW� RQO\� LQGLFDWH� WKDW� WKH� KRPRJHQHRXV� VSDFH� DVVXPSWLRQ� LV� TXLWHJRRG�� SDUWLFXODUO\� ZLWKLQ� WKH� UDQJH� RI� ��� PLQXWHV�� LW� DOVR� VKRZV� WKDW� WKH� QXPEHU� RI� MREVEHWZHHQ����DQG����PLQXWHV�LV�DERXW�����>������������@�DQG�EHWZHHQ����DQG����PLQXWHV�DERXW����>�������������������@�KLJKHU UHODWLYH� WR� WKH�QXPEHU�ZLWKLQ����PLQXWHV�� FRPSDUHG� WR� WKHWKHRUHWLFDO� SHUIHFW� KRPRJHQHRXV� DVVXPSWLRQ��� +HQFH�� RQ� DYHUDJH�� UHVLGHQFH� ORFDWLRQGHQVLWLHV�DUH�QHJDWLYHO\ UHODWHG�WR�MRE�ORFDWLRQ�GHQVLWLHV�7KH�DERYH�DQDO\VLV�RI�DYHUDJHV�PD\�PDVN�ODUJH�GLIIHUHQFHV�EHWZHHQ�LQGLYLGXDO�]RQHV�$QDO\VLV�RI�LQGLYLGXDO�SRVWDO�FRGH�]RQH�LQGLFDWHV�KRZHYHU�WKDW�UHVLGHQFH�ORFDWLRQ�GHQVLWLHV�DUHDOVR� VHOGRPO\� SRVLWLYHO\� UHODWHG� WR� HPSOR\PHQW� GHQVLWLHV� �H[FHSWLRQV� DUH� WKH� FHQWUHV� RI*URQLQJHQ�DQG�(LQGKRYHQ��FLWLHV�ZKLFK�DUH�LVRODWHG�ZLWK�UHODWLYHO\�OLWWOH�HPSOR\PHQW�RXWVLGHWKH�FLW\�FHQWUH��
$SSHQGL[����&RPPXWLQJ�GHQVLW\�RI�VFKRRO�OHDYHUV:H�FRPSDUH�WKH�FRPPXWHV�RI�VFKRRO�OHDYHUV��HPSOR\HHV�ZKR�OHIW�VFKRRO� OHVV� WKDQ�RQH�\HDUDJR��ZLWK�RWKHU�HPSOR\HHV�EDVHG�RQ�WKH�'XWFK��������ODERXU�IRUFH�VXUYH\��7KLV�VXUYH\�GRHVQRW� GLVWLQJXLVK� EHWZHHQ� FRPPXWHV� RI� ORQJHU� WKDQ� ���PLQXWHV�� DQG� DUH� UHSRUWHG� KHUH� DV� ��PLQXWHV�� )URP� WKH� ILJXUHV� LW� FDQ� EH� VHHQ� WKDW� WKHUH� LV� D� WHQGHQF\� WR� UHSRUW� URXQGHG� WLPHV
�� 7KHVH�ILJXUHV�DUH�FRPSDUDEOH�IRU�PRVW�(XURSHDQ�FRXQWULHV��EXW�DOVR�IRU�H[DPSOH�IRU�WKH�86��� 7KH�VWXG\�E\�9DQ�+DP��������EDVHG�RQ������SRVWDO�FRGH�]RQHV�LQ�WKH�1HWKHUODQGV�LV�XVHG�KHUH�
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5HIHUHQFH$ORQVR��:����������/RFDWLRQ�DQG�ODQG�XVH��+DUYDUG�8QLYHUVLW\�3UHVV��&DPEULGJH��86$�$QDV�� $�� ��������5HVLGHQWLDO� ORFDWLRQ� PDUNHWV� DQG� XUEDQ� WUDQVSRUWDWLRQ�� HFRQRPLF� WKHRU\�HFRQRPHWULFV� DQG� SROLF\� DQDO\VLV� ZLWK� GLVFUHWH� FKRLFH� PRGHOV�� $FDGHPLF� 3UHVV��1HZ<RUN�%HQLWR��$��DQG�$��2VZDOG���������&RPPXWLQJ�LQ�*UHDW�%ULWDLQ�LQ�WKH�����V��PLPHR�%XUGHWW� DQG� 0RUWHQVHQ� �������� :DJH� GLIIHUHQWLDOV�� HPSOR\HU� VL]H�� DQG� XQHPSOR\PHQW�,QWHUQDWLRQDO�(FRQRPLF�5HYLHZ�����������������&UDQH��5�� ��������7KH� LQIOXHQFH� RI� XQFHUWDLQ� MRE� ORFDWLRQ� RQ� XUEDQ� IRUP� DQG� WKH� MRXUQH\� WRZRUN��-RXUQDO�RI�8UEDQ�(FRQRPLFV�������������&URSSHU��0��	�*RUGRQ��3�� ��������:DVWHIXO�FRPPXWLQJ�� D� UH�H[DPLQDWLRQ��-RXUQDO�RI�8UEDQ(FRQRPLFV�����������'H6DOYR�� -�6�� DQG�/��(HFNKRXGW� ��������+RXVHKROG�EHKDYLRU�XQGHU� LQFRPH�XQFHUWDLQW\� LQ� DPRQRFHQWULF�XUEDQ�DUHD��-RXUQDO�RI�8UEDQ�(FRQRPLFV�������������+DPLOWRQ��%�:����������:DVWHIXO�FRPPXWLQJ��-RXUQDO�RI�3ROLWLFDO�(FRQRP\����������������+DPLOWRQ��%�:����������:DVWHIXO�FRPPXWLQJ�DJDLQ��-RXUQDO�RI�3ROLWLFDO�(FRQRP\����������������+RO]HU��+��-����������:RUN��VHDUFK�DQG�WUDYHO�DPRQJ�ZKLWH�DQG�EODFN�\RXWK��-RXUQDO�RI�8UEDQ(FRQRPLFV��������������.LP�� 6�� �������� ([FHVV� FRPPXWLQJ� IRU� WZR�ZRUNHU� KRXVHKROGV� LQ� WKH� /RV� $QJHOHVPHWURSROLWDQ�DUHD��-RXUQDO�RI�8UEDQ�(FRQRPLFV�����������������0DQQLQJ�� $�� �������� 7KH� UHDO� WKLQ� WKHRU\�� PRQRSVRQ\� LQ� PRGHUQ� ODERXU� PDUNHWV��/DERXU(FRQRPLFV��������������0XWK��5�)����������&LWLHV�DQG�KRXVLQJ��WKH�VSDWLDO�SDWWHUQ�RI�XUEDQ�UHVLGHQWLDO�ODQG�XVH��7KH8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR��,/�5LGGHU��*��DQG�*�-��9DQ�GHQ�%HUJ���������(VWLPDWLQJ�PHDVXUHV�RI�ODERU�PDUNHW�LPSHUIHFWLRQ�IRUILYH� 2(&'� FRXQWULHV�� XVLQJ� DJJUHJDWH� GDWD� LQ� DQ� HTXLOLEULXP� VHDUFK� IUDPHZRUN�:RUNLQJ�SDSHU��)UHH�8QLYHUVLW\�$PVWHUGDP��$PVWHUGDP�5RJHUV�� &�/�� �������� -RE� VHDUFK� DQG� XQHPSOR\PHQW� GXUDWLRQ�� LPSOLFDWLRQV� IRU� WKH� VSDWLDOPLVPDWFK�K\SRWKHVLV��-RXUQDO�RI�8UEDQ�(FRQRPLFV��������������5RXZHQGDO��-��DQG�3��5LHWYHOG���������&KDQJHV�LQ�FRPPXWLQJ�GLVWDQFHV�RI�'XWFK�KRXVHKROGV�8UEDQ�6WXGLHV��������������������5RXZHQGDO��-����������6HDUFK�WKHRU\��VSDWLDO�ODERU�PDUNHWV�DQG�FRPPXWLQJ��-RXUQDO�RI�8UEDQ(FRQRPLFV��������������
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5XVVR��*����������)LUPV
�UHFUXLWPHQW�EHKDYLRXU��7KHVLV�3XEOLVKHUV��$PVWHUGDP�6PDOO��.��	�6RQJ��6����������:DVWHIXO�FRPPXWLQJ��D�UHVROXWLRQ��-RXUQDO�RI�3ROLWLFDO�(FRQRP\��������������6WXW]HU��$��DQG�%�6��)UH\���������6WUHVV�WKDW�GRHVQ¶W�SD\��WKH�FRPPXWLQJ�SDUDGR[��,QVWLWXWH�IRU(PSLULFDO�5HVHDUFK�LQ�(FRQRPLFV��8QLYHUVLW\�RI�=XULFK��:RUNLQJ�3DSHU�QR������7LPRWK\��'��	�:KHDWRQ��:�� �������� ,QWUD�XUEDQ�ZDJH� YDULDWLRQ�� HPSOR\PHQW� ORFDWLRQ� DQGFRPPXWLQJ�WLPHV��-RXUQDO�RI�8UEDQ�(FRQRPLFV��������������9DQ� GHQ� %HUJ�� *�-�� DQG� &�� *RUWHU� �������� -RE� VHDUFK� DQG� FRPPXWLQJ� WLPH��-RXUQDO� RI%XVLQHVV�DQG�(FRQRPLF�6WDWLVWLFV�����������������9DQ�+DP��0���3��+RRLPHLMHU�DQG�&�+��0XOGHU���������8UEDQ�IRUP�DQG�MRE�DFFHVV��GLVSDUDWHUHDOLWLHV� LQ� WKH�5DQGVWDG��7LMGVFKULIW� YRRU�(FRQRPLVFKH� HQ� 6RFLDOH�*HRJUDILH�� ���� ����������9DQ�+DP��0���&�+��0XOGHU� DQG� 3��+RRLPHLMHU� �����E��� 6SDWLDO� IOH[LELOLW\� LQ� MRE�PRELOLW\�PDFUROHYHO� RSSRUWXQLWLHV� DQG�PLFUROHYHO� UHVWULFWLRQV��(QYLURQPHQW� DQG� 3ODQQLQJ�� $�������������9DQ�2PPHUHQ��-���3��5LHWYHOG�DQG�3��1LMNDPS�� ��������-RE�PRYLQJ�� UHVLGHQWLDO�PRYLQJ�DQGFRPPXWLQJ��D�VHDUFK�SHUVSHFWLYH��-RXUQDO�RI�8UEDQ�(FRQRPLFV��������������9DQ�2PPHUHQ��-�1����������2Q�WKH�MRE�VHDUFK�EHKDYLRXU��WKH�LPSRUWDQFH�RI�FRPPXWLQJ�WLPH�/DQG�(FRQRPLFV� ���������������9DQ�2PPHUHQ��-�1����������&RPPXWLQJ�DQG�UHORFDWLRQ�RI�MREV�DQG�UHVLGHQFHV��$VKJDWH��8.�$OGHUVKRW�:DVPHU��(��DQG�<��=HQRX���������'RHV�FLW\�VWUXFWXUH�DIIHFW�MRE�VHDUFK�DQG�ZHOIDUH"��-RXUQDORI�8UEDQ�(FRQRPLFV��������������:HLQEHUJ��'�+���)ULHGPDQ��-��	�0D\R��6�.����������,QWUDXUEDQ�UHVLGHQWLDO�PRELOLW\��WKH�UROH�RIWUDQVDFWLRQ�FRVWV��PDUNHW�LPSHUIHFWLRQV�DQG�KRXVHKROG�GLVHTXLOLEULXP��-RXUQDO�RI�8UEDQ(FRQRPLFV�������������:KLWH��0��-����������6H[�GLIIHUHQFHV�LQ�XUEDQ�FRPPXWLQJ�SDWWHUQV��$PHULFDQ�(FRQRPLF�5HYLHZ�������������:KLWH�� 0�-�� �������� /RFDWLRQ� FKRLFH� DQG� FRPPXWLQJ� EHKDYLRU� LQ� FLWLHV� ZLWK� GHFHQWUDOL]HGHPSOR\PHQW��-RXUQDO�RI�8UEDQ�(FRQRPLFV��������������:KLWH��0�-����������8UEDQ�DUHDV�ZLWK�GHFHQWUDOLVHG�HPSOR\PHQW��WKHRU\�DQG�HPSLULFDO�ZRUN�LQ�&KHVKLUH�3��DQG�(�6��0LOOV��+DQGERRN�RI�5HJLRQDO�DQG�8UEDQ�(FRQRPLFV��YRO����$SSOLHG�8UEDQ�(FRQRPLFV��(OVHYLHU��$PVWHUGDP�
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=D[�� -�6�� �������� &RPSHQVDWLRQ� IRU� FRPPXWHV� LQ� ODERU� DQG� KRXVLQJ� PDUNHWV�� -RXUQDO� RI8UEDQ�(FRQRPLFV��������������=D[��-�6����������:KHQ�LV�D�PRYH�D�PLJUDWLRQ"��5HJLRQDO�6FLHQFH�DQG�8UEDQ�(FRQRPLFV�������������


	TI 2004-045/3
	CommutingDistribution  April 23JApril 2004.pdf
	So, let us first presume that space is one-dimensional. Given one-dimensional space, F(t) = (t and thus F(t)/F(T) = t/T, so it follows from (8) that:
	 and ,	(9)
	3. Spatially-varied search
	4. Residential mobility
	Appendix 2: Commuting density of school-leavers
	Alonso, W. (1964), Location and land use, Harvard University Press, Cambridge, USA.





