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(56$�������-\YlVN\Ol��)LQODQG��$XJXVW�������

0XOWLIXQFWLRQDO�ODQG�XVH��DQ�DFFHVVLELOLW\�LQWHUSUHWDWLRQ
3LHW�5LHWYHOG&DUROLQH�$��5RGHQEXUJ

'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV9ULMH�8QLYHUVLWHLW'H�%RHOHODDQ����������+9�$PVWHUGDP7KH�1HWKHUODQGV(PDLO��FURGHQEXUJ#IHZHE�YX�QO

$EVWUDFW7KH� QHHG� IRU� HIILFLHQW� XUEDQ� ODQG� XVH� KDV� JHQHUDWHG�PXFK� LQWHUHVW� LQ� QHZ� IRUPV� RIXUEDQ� DUFKLWHFWXUH�� ,Q� 7KH� 1HWKHUODQGV�� DW� SUHVHQW� DQ� LQWHQVLYH� GLVFXVVLRQ� LV� WDNLQJSODFH� RQ� VR�FDOOHG� PXOWLIXQFWLRQDO� ODQG� XVH�� 7KLV� FRQFHSW� DLPV� WR� FRQFHQWUDWH� DQGFRPELQH�VHYHUDO�VRFLR�HFRQRPLF�IXQFWLRQV�LQ�WKH�VDPH�DUHD��VR�DV�WR�VDYH�VFDUFH�VSDFHDQG� WR� H[SORLW� V\QHUJLHV�� 2QH� RI� WKH� SUREOHPV� ZLWK� WKH� PHDVXUHPHQW� RIPXOWLIXQFWLRQDO� ODQG� XVH� LV� WKDW� LW� GHSHQGV� VWURQJO\� RQ� WKH� GHPDUFDWLRQ� RI� WKH� DUHDFRQVLGHUHG�DQG�WKH�HQVXLQJ�QHJOHFW�RI�DFWLYLWLHV�ORFDWHG�RXWVLGH�WKH�GHPDUFDWHG�DUHD�7KLV� SDSHU� RYHUFRPHV� WKLV� SUREOHP� E\� XVLQJ� DQ� DFFHVVLELOLW\� LQWHUSUHWDWLRQ�� VLQFH�IURP� WKH� YLHZSRLQW� RI� VSDWLDO� IXQFWLRQDOLW\�� WKH� DSSURSULDWH� GHPDUFDWLRQ� VKRXOG� EHEDVHG�RQ� WUDQVSRUW� FRVWV� DQG� WKHLU� LPSDFW� RQ�PXWXDO� LQWHUDFWLRQV� EHWZHHQ� DFWRUV�� ,QRUGHU� WR� LQFRUSRUDWH� WKH�PXOWLIXQFWLRQDO�FKDUDFWHU�RI�DFFHVVLELOLW\��DWWHQWLRQ�ZLOO�DOVREH�SDLG� WR� WKH�PXOWLSOLFLW\�RI� LQWHUDFWLRQV� DQG� WR�PXOWLSXUSRVH� WULSV��$GGUHVVLQJ� WKHQRWLRQ� RI� PXOWLIXQFWLRQDOLW\� E\� PHDQV� RI� DFFHVVLELOLW\� LV� DOVR� UHOHYDQW� IRU� WKHPHDVXUHPHQW� RI� XUEDQLVDWLRQ� HFRQRPLHV�� 7KHVH� ZLOO� LQ� WKLV� SDSHU� EH� UHSODFHG� E\DFFHVVLELOLW\�HFRQRPLHV��DJDLQ�LQ�RUGHU�QRW�KDYLQJ�WR�DSSO\�DQ�DUELWUDU\�GHPDUFDWLRQUXOH�IRU�PHWURSROLWDQ�DUHDV��$Q�LOOXVWUDWLRQ�RI�6WDWHG�3UHIHUHQFH�WHFKQLTXHV�DV�D�WRRO�WRPHDVXUH�WKH�µPXOWLIXQFWLRQDO�DFFHVVLELOLW\¶�ZLOO�EH�JLYHQ�



�

�� ,QWURGXFWLRQ
(FRQRPLF� VFLHQFH� KDV� WUDGLWLRQDOO\� SXW� JUHDW� LQWHUHVW� LQ� ODQG� XVH�� (FRQRPLVWV� KDYHW\SLFDOO\� IRFXVVHG� RQ� TXHVWLRQV� RI� HIILFLHQF\� DQG� �PRUH� UHFHQWO\�� VXVWDLQDELOLW\� RIODQG� XVH�� 7KHVH� VWXGLHV� DUH� JHQHUDOO\� FRQFHUQHG� ZLWK� µPRQRIXQFWLRQDO¶� ODQG� XVHSDWWHUQV�� 1RZDGD\V�� KRZHYHU�� FLWLHV� KDYH� WR� UHSRVLWLRQ� WKHPVHOYHV� LQ� D� FRQIOLFWLQJIRUFH�ILHOG��2Q�WKH�RQH�KDQG��FLWLHV�KDYH�EHFRPH�LPSRUWDQW�DFWRUV�LQ�DQ�LQWHUQDWLRQDOFRPSHWLWLYH�JDPH�DQG�KDYH�WR�VDIHJXDUG�WKH�HIILFLHQF\�RI�HFRQRPLF�DFWLYLWLHV��2Q�WKHRWKHU�KDQG��FLWLHV�KDYH�WR�WDNH�WKH�HQYLURQPHQWDO�TXDOLW\�LVVXHV�VHULRXV��DV�WKLV�ZLOO�EHGHFLVLYH� IRU� WKHLU� ORQJ�WHUP�DSSURDFK��0XOWLIXQFWLRQDOLW\�RI�XUEDQ� VSDFH�PLJKW� EH� DSURSHU� UHVSRQVH� WR� WKHVH� FKDOOHQJHV�� 0XOWLIXQFWLRQDO� ODQG� XVH� FDQ� EH� VHHQ� DV� DQHPSLULFDO�SKHQRPHQRQ��DQG�EH�VWXGLHG�DV�VXFK�IURP�D�VSDWLDO�HFRQRPLF�SHUVSHFWLYH�EXW�LW�PD\�DOVR�EH�FRQFHLYHG�DV�D�JXLGHOLQH�IRU�VSDWLDO�SODQQLQJ�LQLWLDWLYHV��7KH�FHQWUDOSXUSRVH�RI�PXOWLIXQFWLRQDO� ODQG�XVH� DV� D�SODQQLQJ� FRQFHSW� LV� WR� XVH� VFDUFH� VSDFH� DVZLVHO\�DV�SRVVLEOH�)URP�DQ�HFRQRPLF�SHUVSHFWLYH��ODQG�LV�D�VFDUFH�FRPPRGLW\��ZKLFK�KDV�D�PDUNHW�YDOXHGHSHQGLQJ�RQ�LWV�XVDJH��H�J���LQIUDVWUXFWXUH��UHVLGHQWLDO�KRXVLQJ��DQG�QDWXUH���/DQG�KDVGLIIHUHQW�IXQFWLRQV�WKDW�RIWHQ�FRPSHWH�ZLWK�HDFK�RWKHU��7KH�PRUH�IXQFWLRQV�KDYH�WR�EHIXOILOOHG�LQ� WKH�VDPH�DUHD�� WKH�VFDUFHU� WKH� ODQG�FRQFHUQHG� LV�EHFRPLQJ��(VSHFLDOO\� LQGHQVHO\�SRSXODWHG�DUHDV�ZH�ZLWQHVV�FRPSHWLQJ�GHPDQGV�ZKLFK�JLYH�DQ�XSZDUG�SXVKWR�ODQG�SULFHV��)RU�VRFLDO�DQG�HFRQRPLF�UHDVRQV�WKLV�FDOOV�IRU�D�PRUH�HIILFLHQW�XVH�RIWKH�DYDLODEOH�ODQG��QRW�RQO\�E\�GLIIHUHQWLDWLRQ�RI�IXQFWLRQV�RYHU�WLPH��H�J���VHTXHQWLDOO\RYHU� WKH�GD\��� EXW� HVSHFLDOO\�E\� VHHNLQJ� IRU� D� YHUWLFDO� FRPELQDWLRQ� RI� WKH� IXQFWLRQV�L�H��� FRQVWUXFWLRQ� LQ�PXOWL�OD\HU� FRQVWHOODWLRQV��� 7KH� SRSXODULW\� RI� WKH� FRPSDFW� FLW\FRQFHSW� LV� D� FOHDU� LOOXVWUDWLRQ� RI� WKH� LPSRUWDQFH� RI� WKLV� QHZ� WUHQG�� )XUWKHUPRUH�� LQPDQ\�FRXQWULHV�ZH�VHH�DQ�HPHUJLQJ�LQWHUHVW�LQ�VSDWLDO�TXDOLW\�RU�VSDWLDO�VXVWDLQDELOLW\�ZKLFK�PD\�EH�LQWHUSUHWHG�IURP�DQ�HQYLURQPHQWDO�DQJOH�DV�DQ�LQFUHDVLQJ�DWWHQWLRQ�IRUTXDOLW\�RI�OLIH�LQ�KLJK�GHQVLW\�DUHDV�7UDGLWLRQDOO\�� VSDWLDO� IXQFWLRQV� KDYH� EHHQ� VWXGLHG� DV� DOWHUQDWLYH� DQG� PXWXDOO\FRPSHWLQJ�XVHV�RI�VFDUFH�ODQG��&OHDUO\��PDUNHW�IRUFHV�UHIOHFWHG�LQWHU�DOLD�LQ�WKH�SULFHPHFKDQLVP� SOD\HG� D� FULWLFDO� UROH� LQ� WKHVH� DQDO\VHV�� ,Q� UHFHQW� \HDUV� KRZHYHU�� LW� LVLQFUHDVLQJO\�UHFRJQLVHG�WKDW�VSDWLDO�IXQFWLRQV�DUH�QRW�QHFHVVDULO\�FRQIOLFWLQJ��EXW�PD\EH� FRPSOHPHQWDU\� ZLWK� UHVSHFW� WR� HDFK� RWKHU�� 7KLV� PHDQV� WKDW� D� VLPXOWDQHRXVIXOILOPHQW� RI� GLIIHUHQW� IXQFWLRQV� DW� WKH� VDPH� SODFH�PD\� FUHDWH� VSDWLDO� V\QHUJ\�� 7KHV\QHUJ\� EHQHILWV� FRXOG� EH� REWDLQHG�� IRU� LQVWDQFH�� E\� PHDQV� RI� HFRQRPLHV� RI� VFDOH�ORFDOLVDWLRQ�EHQHILWV��XUEDQLVDWLRQ�EHQHILWV��DQG�DWWUDFWLYHQHVV�HFRQRPLHV�7KLV�GHYHORSPHQW�KDV�SURPSWHG�WKH�ELUWK�RI�WKH�FRQFHSW�RI�PXOWLIXQFWLRQDO�ODQG�XVH�7KURXJK�PXOWLIXQFWLRQDO�ODQG�XVH��HFRQRPLHV�RI�VFDOH�DQG�GLYHUVLW\�PD\�EH�DFKLHYHG�ZKLFK� OHDG� WR� D� VDYLQJ� LQ� WKH� XVH� RI� VFDUFH� ODQG� DQG� ZKLFK� PD\� LPSURYHHQYLURQPHQWDO� TXDOLW\�� 7KH� SUHVHQW� SDSHU� DLPV� WR� RIIHU� D� QHZ� FRQWULEXWLRQ� WR� WKHHFRQRPLFV�RI�PXOWLIXQFWLRQDO�ODQG�XVH�E\�GHILQLQJ�PXOWLIXQFWLRQDO�ODQG�XVH�IURP�WKHSHUVSHFWLYH�RI�DFFHVVLELOLW\��,Q�6HFWLRQ����D�GHILQLWLRQ�RI�PXOWLIXQFWLRQDO�ODQG�XVH�ZLOOEH�SUHVHQWHG��ZKHUHDV�6HFWLRQ���GLVFXVVHV� WKH�GHPDUFDWLRQ�SUREOHP� WKDW� DULVHV�ZLWKGHILQLQJ�PXOWLIXQFWLRQDO� ODQG�XVH��6HFWLRQ��� WKHQ�SUHVHQWV�D� VROXWLRQ�E\� LQWHUSUHWLQJPXOWLIXQFWLRQDO� ODQG� XVH� LQ� WHUPV� RI� DFFHVVLELOLW\�� 6HFWLRQ� �� DQDO\VHV� DQ� LQWHUHVWLQJSDUDOOHO� EHWZHHQ� D� SDLU� RI� FRQFHSWV� UHODWHG� WR� WKH� DFFHVVLELOLW\� LQWHUSUHWDWLRQ� RIPXOWLIXQFWLRQDO� ODQG� XVH�� ,Q� 6HFWLRQ� ��� RSSRUWXQLWLHV� IRU� DQ� DSSOLFDWLRQ� RI� WKHDFFHVVLELOLW\� DSSURDFK� ZLOO� EH� SUHVHQWHG� E\� PHDQV� RI� VWDWHG� SUHIHUHQFH� WHFKQLTXHV�6HFWLRQ���FRQWDLQV�FRQFOXGLQJ�UHPDUNV�
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�� 'HILQLWLRQ�RI�PXOWLIXQFWLRQDO�ODQG�XVH
$Q�HPSLULFDO�DQDO\VLV�RI�PXOWLIXQFWLRQDO� ODQG�XVH� UHTXLUHV�D�FDUHIXO� LQYHVWLJDWLRQ�RIWKH� GLIIHUHQW� ODQG� XVH� IXQFWLRQV� WR� EH� GLVWLQJXLVKHG�� 1LQH� VXFK� �UDWKHU� DJJUHJDWH�IXQFWLRQV�KDYH�EHHQ�GLVWLQJXLVKHG�E\�5RGHQEXUJ���������QDPHO\��UHVLGHQWLDO�KRXVLQJ�ZRUN� DQG� EXVLQHVV�� DPHQLWLHV�� LQIUDVWUXFWXUH�� UHFUHDWLRQ� DQG� FXOWXUH�� ZDWHU�DJULFXOWXUH��QDWXUH�DQG�ODQGVFDSH��DQG�UHPDLQLQJ�ODQG��ZKLFK�LQFOXGHV�WKH�XVH�RI�ODQGWKDW� FDQ� QRW� EH� FODVVLILHG� XQGHU� RQH� RI� WKH� RWKHU� ODQG� XVH� IXQFWLRQV�� 7KHVH� VSDWLDOIXQFWLRQV� DUH� GHILQHG� WR� EH�PXWXDOO\� H[FOXVLYH�� 7R� GHILQH� PXOWLIXQFWLRQDO� ODQG� XVHDGHTXDWHO\�� LW� LV� LPSRUWDQW� WR� LGHQWLI\� SURSHUO\� LWV� WLPH� GLPHQVLRQV� DQG� LWVJHRJUDSKLFDO� VFDOH� OHYHOV��7KH� ORQJHU� WKH� WLPH�VSDQ�� DQG� WKH� ODUJHU� WKH�JHRJUDSKLFDOVFDOH�� WKH� JUHDWHU� WKH� H[WHQW� RI� PXOWLIXQFWLRQDO� ODQG� XVH�� 1DPHO\�� PRUH� ODQG� XVHIXQFWLRQV� ZLOO� EH� H[HUFLVHG� ZLWKLQ� D� ORQJHU� WLPH�VSDQ�� DV� ZHOO� DV� LQ� D� ELJJHUJHRJUDSKLFDO�DUHD��$OVR�WKH�DJJUHJDWLRQ�OHYHO�RI�WKH�ODQG�XVH�IXQFWLRQV�LV�LPSRUWDQW�LQGHWHUPLQLQJ� PXOWLIXQFWLRQDO� ODQG� XVH�� $Q� RSHUDWLRQDO� GHILQLWLRQ� RI� PXOWLIXQFWLRQDOODQG�XVH� VKRXOG� WKHUHIRUH�HQYLVDJH� WKDW� WKH� FRQFHSW� LV�EHVW�XQGHUVWRRG� DV� D� UHODWLYH�QRQ�ELQDU\� RQH�� LW� LV� EHWWHU� WR� GHILQH� D� GHJUHH� RI�PXOWLIXQFWLRQDOLW\� WKDQ� WR�PDNH� DVWULFW� GHPDUFDWLRQ� EHWZHHQ� PRQR�� DQG� PXOWLIXQFWLRQDO� ODQG� XVH� SDWWHUQV�� )RU� DGLVFXVVLRQ�RQ�WKH�GHILQLWLRQ�RI�WKH�GHJUHH�RI�PXOWLIXQFWLRQDOLW\��LW�LV�XVHIXO�WR�FRQVLGHUD� K\SRWKHWLFDO� DUHD� IRU� ZKLFK� ZH� FDQ� WKHQ� LOOXVWUDWH� WKH� YDULRXV� LQGLFDWRUV� RIPXOWLIXQFWLRQDOLW\��)LJXUH���LV�WKH�VWDUWLQJ�SRLQW�DQG�VKRZV�D�PRQRIXQFWLRQDO�ODQG�XVHSDWWHUQ�� RQO\� RQH� ODQG� XVH� IXQFWLRQ� LV� SUHVHQW� LQ� WKH� GHPDUFDWHG� DUHD� �LQ�ZKLFK� WKHLQGH[���UHSUHVHQWV�D�VSHFLILF�VSDWLDOO\�XQLIRUP�ODQG�XVH�IXQFWLRQ��

�
)LJXUH����0RQRIXQFWLRQDO�DUHD7KHUH�DUH�DW�SUHVHQW�VHYHUDO�GHILQLWLRQV�RI�PXOWLIXQFWLRQDO�ODQG�XVH��7KDW�RI�/DJHQGLMNDQG�:LVVHUKRI��������LV�WKH�PRVW�FRPPRQO\�XVHG�LQ�WKH�'XWFK�OLWHUDWXUH��,W�VWDWHV�WKDWRQH� FDQ� VSHDN� RI� PXOWLIXQFWLRQDO� ODQG� XVH� LI� DW� OHDVW� RQH� RI� WKH� IROORZLQJ� IRXUFRQGLWLRQV�DUH�VDWLVILHG������LQWHQVLILFDWLRQ�RI�ODQG�XVH��DQ�LQFUHDVH�LQ�WKH�HIILFLHQF\�RIODQG�XVH�E\�D�IXQFWLRQ�������LQWHUZHDYLQJ�RI�ODQG�XVH��ZKLFK�WKH\�GHILQH�DV�WKH�XVH�RIWKH� VDPH� DUHD� IRU� VHYHUDO� IXQFWLRQV��� ���� XVLQJ� WKH� WKLUG� GLPHQVLRQ� RI� WKH� ODQG� �WKHXQGHUJURXQG�DORQJ�ZLWK�WKH�VXUIDFH�DUHD���DQG�����XVLQJ� WKH� IRXUWK�GLPHQVLRQ�RI� WKHODQG��XVH�RI�WKH�VDPH�DUHD�E\�VHYHUDO�IXQFWLRQV�ZLWKLQ�D�FHUWDLQ�WLPH�IUDPH��+RZHYHU��WKHUH�DUH�VRPH�FDYHDWV�LQKHUHQW�LQ�WKH�XVH�RI�WKLV�GHILQLWLRQ��,Q�FRPSDULVRQZLWK�WKH�RWKHU�HOHPHQWV��LQWHQVLILFDWLRQ�LV�D�SURFHVV��ZKHUHDV�WKH�RWKHU�WKUHH�HOHPHQWVUHSUHVHQW�D�VWDWH��7KLV�PHDQV�WKDW�LQWHQVLILFDWLRQ�LWVHOI�FDQQRW�EH�REVHUYHG�LQ�D�VWDWLFVHQVH��EXW�RQO\� LQ� UHODWLRQ� WR�GHYHORSPHQWV�RYHU� WLPH�RU�EHWZHHQ�GLIIHUHQW� ODQG�XVHDOWHUQDWLYHV�RU�DUHDV��,QWHUZHDYLQJ�DV�ZHOO�DV�WKH�XVH�RI�WKH�WKLUG�DQG�IRXUWK�GLPHQVLRQFDQ� EH� REVHUYHG� DV� EHLQJ� SUHVHQW� RU� QRW�� DW� D� FHUWDLQ� PRPHQW�� )XUWKHUPRUH�LQWHQVLILFDWLRQ�LV�QRW�RQO\�REVHUYDEOH�LQ�WKH�FDVH�RI�PXOWLIXQFWLRQDO�ODQG�XVH��EXW�LW�FDQDOVR�EH�D�FKDUDFWHULVWLF�RI�PRQRIXQFWLRQDO�ODQG�XVH��%HVLGHV��LQWHQVLILFDWLRQ�PD\�EH�DUHVXOW�RI�PXOWLIXQFWLRQDO� ODQG�XVH�RU�D�JRDO� LQ� LWVHOI�� ,W� VHHPV� WKHUHIRUH��SODXVLEOH� WROHDYH�WKLV�DVSHFW�RXW�RI�WKH�GHILQLWLRQ�RI�PXOWLIXQFWLRQDO�ODQG�XVH�7KH�VHFRQG�HOHPHQW��LQWHUZHDYLQJ�RI�ODQG�XVH��LV�GHILQHG�E\�/DJHQGLMN�DQG�:LVVHUKRIDV� µXVH�RI� WKH�VDPH�DUHD�E\�VHYHUDO� IXQFWLRQV¶��EXW�ZH�SUHIHU� WR�FDOO� WKLV� µGLYHUVLW\¶�
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)LJXUH� �D� GHSLFWV� WKH� FDVH� RI� PXOWLIXQFWLRQDO� ODQG� XVH� E\� GLYHUVLW\�� WZR� ODQG� XVHIXQFWLRQV�DUH�SUHVHQW�LQ�WKH�GHPDUFDWHG�DUHD��LQGLFDWHG�E\�WKH�LQGLFHV���DQG�����)LJXUH�E� VKRZV�DQ� LQFUHDVHG�GHJUHH�RI�GLYHUVLW\�� WKH�QXPEHU�RI� ODQG� XVH� IXQFWLRQV� LQ� WKHDUHD�KDV�QRZ�LQFUHDVHG�IURP�WZR�WR�ILYH�
� �� � � � �

)LJXUH��D�0XOWLIXQFWLRQDO�ODQG�XVH�E\GLYHUVLW\��WZR�ODQG�XVH�IXQFWLRQV )LJXUH��E�0XOWLIXQFWLRQDO�ODQG�XVH�LQFUHDVHG�GHJUHH�RI�GLYHUVLW\7KH�GHJUHH�RI LQWHUZHDYLQJ��WKHQ��FDQ�EH�GHILQHG�DV�WKH�QXPEHU�RI�WHUULWRULHV�GLYLGHGE\�WKH�QXPEHU�RI�IXQFWLRQV�� LQ�ZKLFK�D� WHUULWRU\� LV�DQ�HQFORVHG�PRQRIXQFWLRQDO�DUHD�ZKLFK� FDQ� EH� SRVLWLRQHG� LQ� D� WZR�� RU� WKUHH�GLPHQVLRQDO� VHWWLQJ��� ,QWHUZHDYLQJPHDVXUHV�WKH�GHJUHH�RI�GLVSHUVLRQ�RI�IXQFWLRQV�RYHU�WKH�GHPDUFDWHG�DUHD��7KLV�ZLOO�EHH[SODLQHG�ZLWK�WKH�KHOS�RI�)LJXUH����)RU�H[DPSOH��D�ODUJH�DUHD�XVHG�IRU�D�JURFHU\�VWRUH�VHH� )LJXUH� �D�� ZLOO� EH� GLYLGHG� LQWR� IRXU� VLQJOH� XQLWV� VFDWWHUHG� RYHU� WKH� DUHD� �VHH)LJXUH�����7KH�LQGLYLGXDO�DUHDV�FRQVLVW�RI�D�EDNHU\��D�JUHHQJURFHU¶V�VKRS��D�EXWFKHU�DQG�D�GUXJVWRUH��,Q�WKLV�FDVH��ZKHUH�DOO�IRXU� LQGLYLGXDO�VKRSV�VWLOO�EHORQJ�WR�WKH�ODQGXVH� IXQFWLRQ� RI� DPHQLWLHV�� WKH� LQWHUZHDYLQJ� RI� IXQFWLRQV� LQ� WKH� DUHDV� ZLOO� LQFUHDVH�VLQFH�� FRPSDUHG� WR� )LJXUH� �D�� WKH� QXPEHU� RI� WHUULWRULHV� LQFUHDVHG� ��� LQVWHDG� RI� ���ZKHUHDV�WKH�QXPEHU�RI�IXQFWLRQV�UHPDLQHG�WKH�VDPH�
�� � ��)LJXUH����0XOWLIXQFWLRQDO�ODQG�XVH��LQFUHDVHG�GHJUHH�RI�LQWHUZHDYLQJ

1H[W�WR�LQWHUZHDYLQJ��WKHUH�LV�WKH�LVVXH�RI�VSDWLDO�KHWHURJHQHLW\ RI�IXQFWLRQV��ZKLFK�LVVOLJKWO\�GLIIHUHQW�IURP�LQWHUZHDYLQJ��6SDWLDO�KHWHURJHQHLW\�FDQ�EH�VHHQ�DV� WKH�GHJUHHLQ�ZKLFK�D�JLYHQ�WHUULWRU\�WRXFKHV�XSRQ�RWKHU��GLIIHUHQW��IXQFWLRQV��,W�FDQ�EH�PHDVXUHGDV� WKH� VXP� �RYHU� WHUULWRULHV�� RI� WKH� QXPEHU� RI� RWKHU� IXQFWLRQV� WRXFKLQJ� D� WHUULWRU\GLYLGHG�E\� WKH�QXPEHU�RI� WHUULWRULHV��7KLV�ZLOO� EH� LOOXVWUDWHG�E\� DQ� H[DPSOH�� ,I� IRXUGLIIHUHQW� ODQG� XVH� IXQFWLRQV� DUH� FOXVWHUHG� �VHH� )LJXUH� �E��� WKH� GHJUHH� RI� VSDWLDOKHWHURJHQHLW\�ZLOO�EH�KLJKHU�WKDQ�LI�WKHVH�IXQFWLRQV�DUH�LQGLYLGXDOO\�ORFDWHG�LQ�DQ�DUHDZLWK�D�VLQJOH�ODQG�XVH�IXQFWLRQ��VHH�)LJXUH�����,Q�WKH�ILUVW�FDVH��HDFK�WHUULWRU\�WRXFKHVXSRQ�IRXU�GLIIHUHQW�ODQG�XVH�IXQFWLRQV��ZKHUHDV�LQ�WKH�VHFRQG�FDVH�HDFK�IXQFWLRQ�RQO\WRXFKHV�XSRQ�RQH�RWKHU�ODQG�XVH�IXQFWLRQ�DQG�RQO\�IXQFWLRQ���WRXFKHV�XSRQ���GLIIHUHQWIXQFWLRQV��,I�ZH�H[SUHVV�WKH�VSDWLDO�KHWHURJHQHLW\�DV�WKH�DYHUDJH�QXPEHU�RI�IXQFWLRQVWKDW� D� WHUULWRU\� WRXFKHV� XSRQ�� ZH� ILQG� D� QXPEHU� RI� ������  
 IRU� )LJXUH� �E� DQG� D
QXPEHU�RI� ��� ���  � 
 IRU�)LJXUH����VHH�FDOFXODWLRQV�LQ�7DEOH����
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�� � ��)LJXUH����0XOWLIXQFWLRQDO�ODQG�XVH��GHFUHDVHG�GHJUHH�RI�VSDWLDO�KHWHURJHQHLW\
7DEOH����([DPSOH�RI�VSDWLDO�KHWHURJHQHLW\��6+�)LJXUH��E )LJXUH��)XQFWLRQ 1XPEHU�RI��PXWXDOO\��GLIIHUHQW�ODQGXVH�IXQFWLRQV�LW�WRXFKHV�XSRQ )XQFWLRQ 1XPEHU�RI��PXWXDOO\��GLIIHUHQW�ODQGXVH�IXQFWLRQV�LW�WRXFKHV�XSRQ� � � �� � � �� � � �� � � �� � � �7RWDO�6+ ���� 7RWDO�6+ ���
*LYHQ� WKH� DERYH� DVSHFWV� RI� PXOWLIXQFWLRQDOLW\�� D� PRUH� VXLWDEOH� GHILQLWLRQ� RIPXOWLIXQFWLRQDO�ODQG�XVH�LQ�D�G\QDPLF�FRQWH[W�LV�
$� ODQG� XVH� SDWWHUQ� LV� VDLG� WR� EHFRPH� PRUH� PXOWLIXQFWLRQDO� ZKHQ�� LQ� WKH� DUHDFRQVLGHUHG�� WKH� QXPEHU� RI� IXQFWLRQV�� WKH� GHJUHH� RI� LQWHUZHDYLQJ�� RU� WKH� VSDWLDOKHWHURJHQHLW\� LQFUHDVHV�� $Q� LQFUHDVHG� GHJUHH� RI� PXOWLIXQFWLRQDOLW\� PD\� WKHUHIRUHUHVXOW�IURP�WKH�DGGLWLRQ�RI�IXQFWLRQV�WR�WKH�DUHD��PXOWLIXQFWLRQDOLW\�E\�GLYHUVLW\���IURPDQ�LQFUHDVH�LQ�GLVSHUVLRQ�RI�WKH�QXPEHU�RI�IXQFWLRQV�RYHU�WKH�DUHD��PXOWLIXQFWLRQDOLW\E\� LQWHUZHDYLQJ��� RU� IURP� DQ� LQFUHDVH� LQ� WKH� QXPEHU� RI� RWKHU� IXQFWLRQV� WRXFKLQJ� DWHUULWRU\��PXOWLIXQFWLRQDOLW\�E\�VSDWLDO�KHWHURJHQHLW\��
7KLV� GHILQLWLRQ� LV� XVHG� WR� SURYLGH� DQ� XQDPELJXRXV� GHVFULSWLRQ� RI� WKH� FRQFHSW� RIPXOWLIXQFWLRQDO� ODQG�XVH�� LQ�RUGHU� WR�HQVXUH� WKDW�D�FRPPRQ�YLHZ�RQ�PXOWLIXQFWLRQDOODQG� XVH� LV� GHYHORSHG��+RZHYHU�� WKHUH� DUH� GLIIHUHQW�ZD\V� WR� ORRN� DW� WKH� FRQFHSW� RIPXOWLIXQFWLRQDO� ODQG�XVH��7KLV� GHILQLWLRQ� KDV� EHHQ� GHYHORSHG� IURP� WKH� YLHZSRLQW� RIODQG�XVH�IXQFWLRQV��EXW�IRU�RWKHU�YLHZSRLQWV�WKLV�GHILQLWLRQ�PLJKW�QHHG�WR�EH�PRGLILHG�7KLV�ZLOO�EH�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�WKH�IROORZLQJ�VHFWLRQ�
�� 'HPDUFDWLRQ�SUREOHP�ZLWK�GHILQLWLRQ�RI�PXOWLIXQFWLRQDO�ODQG�XVH
6LQFH�PXOWLIXQFWLRQDO� ODQG�XVH�DGGUHVVHV� WKH�SUHVHQFH�RI�YDULRXV�ODQG�XVH�FDWHJRULHVLQ�D�FHUWDLQ�DUHD�� LW� LV� LOOXPLQDWLQJ�WR�FRQVLGHU� LWV�GHSHQGHQFH�RQ�JHRJUDSKLFDO�VFDOH�7DEOH���VKRZV�WKH�VKDUHV�RI�ODQG�XVH�FDWHJRULHV�IRU�GLIIHUHQW�JHRJUDSKLFDO�VFDOH�OHYHOVLQ�7KH�1HWKHUODQGV��7KH�ILUVW�FROXPQ�VKRZV�WKH�QDWLRQDO�ODQG�XVH�VKDUHV��WKHQ�WKH�ODQGXVH�VKDUHV�RI� WKH�SURYLQFH�RI�1RUWK�+ROODQG�DQG� WKH�FLW\�RI�$PVWHUGDP��VLWXDWHG� LQ1RUWK�+ROODQG��DUH�VKRZQ��ZKHUHDV�WKH�ILQDO�FROXPQ�VKRZV�WKH�ODQG�XVH�VKDUHV�RI�DVSHFLILF�VLWH�LQ�$PVWHUGDP��WKH�VR�FDOOHG�6RXWK�$[LV��DQ�DUHD�ZLWK�D�FRQFHQWUDWLRQ�RIURDG�DQG�UDLO�LQIUDVWUXFWXUH�ZKHUH�UDSLG�UHDO�HVWDWH�GHYHORSPHQWV�WDNH�SODFH�
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7DEOH����/DQG�XVH�VKDUHV�LQ�7KH�1HWKHUODQGV����1DWLRQDO 3URYLQFH�RI1RUWK�+ROODQG &LW\�RI$PVWHUGDP 6RXWK�$[LV$PVWHUGDP%XLOW�XS�DUHD5HVLGHQWLDO ��� ��� ���� ����0DQXIDFWXULQJ ��� ��� ��� ���6HUYLFHV ��� ��� ��� ����,QIUDVWUXFWXUH ��� ��� ��� ����5HFUHDWLRQ��LQFO��FLW\�SDUNV ��� ��� ���� ����$JULFXOWXUH ���� ���� ���� ���1DWXUH�DUHD ��� ��� ��� ���:DWHU ���� ���� ���� ���5HPDLQLQJ ��� ��� ��� ���6RXUFH��&%6������
7DEOH���VKRZV�WKDW��LQ�JHQHUDO��WKH�VPDOOHU�WKH�DUHD�FRQVLGHUHG��WKH�KLJKHU�WKH�VKDUH�RIUHVLGHQWLDO� KRXVLQJ�� VHUYLFHV�� LQIUDVWUXFWXUH�� DQG� UHFUHDWLRQ�� ZKHUHDV� WKH� VKDUHV� RIDJULFXOWXUH�� QDWXUH� DQG� ZDWHU� GHFUHDVH� ZLWK� WKH� VL]H� RI� WKH� DUHD�� 'HSHQGHQW� RQ� WKHFKDUDFWHU� RI� WKH� VSHFLILF� VLWH� DQDO\VHG� �ORZHVW� VFDOH� OHYHO��� VSHFLILF� ODQG� XVH� VKDUHVZLOO�EH�KLJKHU�FRPSDUHG�WR�WKH�DYHUDJH�IRU�WKH�UHJLRQ��$W�WKH�$PVWHUGDP�6RXWK�$[LV�RIILFH�EXLOGLQJV�DQG�KRXVHV�ZLOO�EH�EXLOW�RQ� WRS�RI� LQIUDVWUXFWXUH��ZKLFK�H[SODLQV� LWVKLJK�VKDUHV�IRU�LQIUDVWUXFWXUH��VHUYLFHV�DQG�KRXVLQJ��,I�WKH�IRFXV�ZRXOG�KDYH�EHHQ�RQDQ� LQGXVWULDO� VLWH�� WKH� VKDUH� RI�PDQXIDFWXULQJ�ZRXOG� SUREDEO\� KDYH� KDG� RQH� RI� WKHKLJKHVW�VKDUHV�7KH� IUDPH�RI� UHIHUHQFH� IRU� WKH� HYDOXDWLRQ�RI� WKHVH� VKDUHV�REYLRXVO\�GHSHQGV�RQ� WKHVFDOH�RI�WKH�DUHD�FRQVLGHUHG��7KH�PXOWLSOLFLW\�RI�IXQFWLRQV�KDV�D�GLIIHUHQW�PHDQLQJ�DWYDULRXV�VSDWLDO�VFDOHV��7KLV�OHDGV�WR�WKH�LVVXH�RI�GHPDUFDWLRQ��:KDW�LV�DQ�DSSURSULDWHVSDWLDO�GHPDUFDWLRQ�LQ�WKH�GLVFXVVLRQ�RI�PXOWLIXQFWLRQDO�ODQG�XVH"�1RWH�WKDW�)LJXUHV�����DOO�WDNH�D�FHUWDLQ�UHFWDQJXODU�IUDPH�DV�D�VWDUWLQJ�SRLQW��%XW�KRZ�ODUJH�VKRXOG�VXFK�DIUDPH�EH"�7KHUH�PD\�EH�DGPLQLVWUDWLYH�UHDVRQV�EHKLQG�WKLV�GHPDUFDWLRQ��IRU�H[DPSOH�LW�PD\� EH� D� SODQQLQJ� ]RQH� LQ� D�PHWURSROLWDQ� DUHD�� RU� DQ� DUHD� DFTXLUHG� E\� D� SULYDWHGHYHORSHU��� %XW� LW� LV� DOVR� SRVVLEOH� WR� GHPDUFDWH� DFFRUGLQJ� WR� FHUWDLQ� µLQWHUDFWLRQ¶SULQFLSOHV��)RU�H[DPSOH��DFFRUGLQJ�WR�WKH�DUHD�ZKHUH�����RI�DOO�H[SHFWHG�FRPPXWHUVRULJLQDWH� IURP�� RU� DFFRUGLQJ� WR� WKH� DUHD� ZKHUH� WKH� PDLQ� FXVWRPHUV� RI� WKH� VHUYLFHVSURYLGHG�LQ�WKH�]RQH�ZLOO�EH�IRXQG��RU�ZKHUH�WKH�PDLQ�VXSSOLHUV�DUH�ORFDWHG��)RU�HDFKSHUVSHFWLYH�ZLGHO\�YDU\LQJ�ERXQGDULHV�PD\�EH� IRXQG�� IRU� H[DPSOH� UDQJLQJ� IURP���NP�IRU�ZRUNHUV��WR�����NP�IRU�PDLQ�FXVWRPHUV�WR�����NP�IRU�PDLQ�VXSSOLHUV�7KH� GHPDUFDWLRQ� VXJJHVWHG� E\� )LJXUHV� ���� VXJJHVWV� WKDW� WKH� IRFXV� LV� RQ� PXWXDOGHOLYHULHV�DQG�LQWHUDFWLRQV�RQ�WKH�VLWH��EXW�E\�GRLQJ�VR�RQH�ORRVHV�LQIRUPDWLRQ�RQ�WKHH[WHQW� WR� ZKDW� WKHVH� PXWXDO� GHOLYHULHV� FDQ� EH� VXEVWLWXWHG� E\� OLQNV� ZLWK� RWKHU� VLWHVQHDUE\�RU�IXUWKHU�DZD\�
�� 1HZ�LQWHUSUHWDWLRQ��LQ�WHUPV�RI�DFFHVVLELOLW\
)URP�WKH�YLHZSRLQW�RI�VSDWLDO� LQWHUDFWLRQ�D�PRUH�DSSURSULDWH�GHPDUFDWLRQ�VKRXOG�EHEDVHG� RQ� DFFHVVLELOLW\�� L�H��� WUDQVSRUW� FRVWV� DQG� WKHLU� LPSDFW� RQ� PXWXDO� LQWHUDFWLRQVEHWZHHQ�DFWRUV��&RQVLGHU�WKH�H[WUHPH�FDVH�WKDW�WUDQVSRUW�FRVWV�GR�QRW�PDWWHU�LPSO\LQJWKH� µGHDWK� RI� GLVWDQFH¶�� ,Q� WKDW� FDVH� WKH� QDWXUDO� GHPDUFDWLRQ� ZRXOG� EH� WKH� FRXQWU\ERUGHU� �RU� HYHQ� ZLGHU��� $� QDUURZHU� GHPDUFDWLRQ� ZRXOG� VLPSO\� \LHOG� PLVOHDGLQJUHVXOWV��$QRWKHU�H[WUHPH�FDVH�ZRXOG�EH�WKDW� WUDQVSRUW�FRVWV�DUH� LQILQLWH�� ,Q� WKDW�FDVH�ILUPV�DQG�FRQVXPHUV�RQO\�EHQHILW�IURP�WKH�SUHVHQFH�RI�RWKHU�ILUPV�LQ� WKH�LPPHGLDWH
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YLFLQLW\�� L�H��� EHLQJ� ZLWKLQ� DUP¶V� UHDFK�� 7KXV�� DQ� LPSOLFLW� DVVXPSWLRQ� EHKLQG� YHU\QDUURZO\� GHPDUFDWHG� ]RQHV� VHHPV� WR� EH� WKDW� WKH� RQO\� UHOHYDQW� WUDQVSRUW� PRGHV� DUHZDONLQJ�DQG�XVLQJ�UROOLQJ�VLGHZDONV�DQG�HOHYDWRUV�WR�KDYH�IDFH�WR�IDFH�FRQWDFW�ZLWKLQD�IHZ�PLQXWHV��7KXV��SUR[LPLW\ VHHPV�WR�EH�DQ�LPSRUWDQW�FRQFHSW�EHKLQG�PXFK�RI�WKHOLWHUDWXUH�RQ�PXOWLIXQFWLRQDO�ODQG�XVH�3UR[LPLW\� LV� DQ� LPSRUWDQW� EDVLV� IRU� WKH� WKHRU\� RQ� JHRJUDSKLFDO� FRQFHQWUDWLRQ� RIHFRQRPLF�DFWLYLW\��HVSHFLDOO\�LQ�FLWLHV��'XH�WR�HFRQRPLHV�RI�VFDOH�DQG�DJJORPHUDWLRQHFRQRPLHV�� FLWLHV� XVHG� WR� EH� FHQWUHV� RI� DJJORPHUDWLRQ� RI� PDWHULDO� SURGXFWLRQ�� ,Q� DZRUOG� RI� GHFOLQLQJ� WUDQVSRUWDWLRQ� FRVWV�� RQH� REVHUYHV� DQ� LQFUHDVLQJ� GLVSHUVLRQ� RIPDQXIDFWXULQJ� DZD\� IURP� WKH� PDMRU� FLWLHV�� +RZHYHU�� WKH� VHUYLFH� VHFWRU� DV� ZHOO� DVSHRSOH� VWLOO� DJJORPHUDWH� LQ� FLWLHV�� 7KHUHIRUH�� WKHRULHV� RI� DJJORPHUDWLRQ� KDYHSURJUHVVLYHO\� WXUQHG� DZD\� IURP� WUDQVSRUW� FRVWV� RI� SK\VLFDO� JRRGV� DV� WKHLU� FDXVDOPHFKDQLVP� DQG� VWDUWHG� WR� FRQFHQWUDWH� RQ� LPPDWHULDO� WUDQVDFWLRQV�� 1RZDGD\V� WKHPDMRU� IRUFH�RI�DJJORPHUDWLRQV� LV� WKH�SURGXFWLRQ� DQG� H[FKDQJH�RI� LGHDV�� NQRZOHGJH�LQIRUPDWLRQ� DQG� H[SHULHQFH�� 6WRUSHU� DQG� 9HQDEOHV� ������� JLYH� D� QLFH� LOOXVWUDWLRQ�7KH\� LGHQWLI\� GLIIHUHQW� PHDQV� RI� FR�RUGLQDWLQJ� HFRQRPLF� DFWLYLWLHV�� LQ� YLHZ� RI� WKHNLQG�RI�NQRZOHGJH�WKDW�QHHGV�WR�EH�WUDQVDFWHG�ZLWKLQ�WKH�DFWLYLW\�DW�KDQG��DQG�LQ�OLJKWRI�LWV�H[WHUQDO�HQYLURQPHQW��7KH�GHPDQGV�IRU�SUR[LPLW\�EHWZHHQ�DJHQWV�RI�HDFK�PRGHRI�FR�RUGLQDWLRQ�DUH�VKRZQ�VFKHPDWLFDOO\�LQ�7DEOH����%X]]�UHODWHV�WR�WKH�SK\VLFDO�FR�SUHVHQFH�WKDW�LV�YLWDO�IRU�NQRZLQJ�ZKDW�LV�KDSSHQLQJ��IDFH�WR�IDFH�FRQWDFWV�RU�WKH�IRUFHRI� µEHLQJ� WKHUH¶�� ,W� LV�ZKDW� HQDEOHV� WKH� FLUFXODWLRQ�RI� LQIRUPDWLRQ� WR�KDSSHQ�DQG� WKHIXQFWLRQLQJ�RI�QHWZRUNV�
7DEOH����3UR[LPLW\�UHTXLUHPHQWV�RI�GLIIHUHQW�PRGHV�RI�FR�RUGLQDWLRQ%XUHDXFUDF\ /RZ1HWZRUNV 0HGLXP6HDUFK�PDWFKLQJ�XQGHU�QXPEHUV�XQFHUWDLQW\ 0HGLXP6HDUFK�PDWFKLQJ�EHFDXVH�RI�VSHFLDOLVDWLRQ +LJK$QRQ\PRXV�PDUNHWV /RZ%X]] +LJK6RXUFH��6WRUSHU�DQG�9HQDEOHV������
+RZHYHU�� WKLV� IRFXV� RQ� SUR[LPLW\� KDV� LWV� OLPLWDWLRQV�� EHFDXVH� IRU� PDQ\� W\SHV� RILQWHUDFWLRQV�DOVR�ORQJHU�GLVWDQFH�FODVVHV�SOD\�D�UROH��7KH�VWDQGDUG�ZD\�RI�DGGUHVVLQJORQJHU� GLVWDQFH� LQWHUDFWLRQV� LV� WR� XVH� WKH� QRWLRQ� RI� DFFHVVLELOLW\�� EDVHG� RQ� JUDGXDOGLVWDQFH�GHFD\�DV�FDQ�EH�IRXQG�LQ�VSDWLDO�LQWHUDFWLRQ�PRGHOOLQJ��'LVWDQFH�GHFD\�FDQ�EHDWWULEXWHG� WR� WKH� FRVW�� HIIRUW� RU� WLPH� UHTXLUHG� WR� RYHUFRPH� WKH� IULFWLRQ� WKDW� GLVWDQFHLPSRVHV�RQ�LQWHUDFWLRQ��%HUU\���������,W�UHIOHFWV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�LQWHQVLW\RI�VSDWLDO� LQWHUDFWLRQ�DQG�GLVWDQFH��7KLV�PHDQV� WKDW� WKHUH� LV�DQ�REVHUYHG�GHFUHDVH� LQVSDWLDO�LQWHUDFWLRQ�ZKHQ�WKH�GLVWDQFH�LQFUHDVHV��'LVWDQFH�GHFD\�RI�VSDWLDO�LQWHUDFWLRQ�RIFRXUVH� KDV� LPSOLFDWLRQV� IRU� WKH� GHPDUFDWLRQ� RI� D� ]RQH� VLQFH� ZKHQ� WKH� LPSDFW� RIGLVWDQFH�LV�VWURQJ�RQH�ZLOO�DUULYH�DW�D�VPDOO�DUHD�ZLWKLQ�ZKLFK�LQWHUDFWLRQV�WDNH�SODFH�,W� LV� LPSRUWDQW�� KRZHYHU�� WR� QRWH� WKH� GLIIHUHQFH� EHWZHHQ� WKH� WZR� FRQFHSWV�'HPDUFDWLRQ�LV�E\�GHILQLWLRQ�FUXGH��LW�LPSOLHV�D�]HUR�RQH�DSSURDFK�WR�VSDWLDO�XQLWV�WKDWDUH�UHOHYDQW�DQG�XQLWV�WKDW�DUH�WR�EH�LJQRUHG��'LVWDQFH�GHFD\�GRHV�QRW�UHTXLUH�VXFK�DELQDU\�DSSURDFK��LW�MXVW�OHDGV�WR�SUREDELOLWLHV�RI�VSDWLDO�LQWHUDFWLRQ�EHWZHHQ�D�]RQH�DQGRWKHU�]RQHV�LQ�D�VSDWLDO�V\VWHP��7KHUHIRUH��WKH�LVVXH�RI�GHWHUPLQLQJ�WKH�UHOHYDQW�UDQJHIRU� GHPDUFDWLRQ� LV� UHSODFHG� E\� GHWHUPLQLQJ� WKH� UHOHYDQW� SDUDPHWHU� RI� WKH� GLVWDQFHGHFD\� IXQFWLRQ��+RZHYHU�� WKH� ODWWHU�GHWHUPLQDWLRQ� LV�PXFK�PRUH� ILQH�WXQHG� WKDQ� WKHILUVW��VLQFH�IRU� WKH�ODWWHU�ZH�KDYH�DQ�HPSLULFDO�EDVLV� WKDW�FDQ�EH�GHULYHG�IURP�VSDWLDOLQWHUDFWLRQ�SDWWHUQV�



7KH� VWDUWLQJ� SRLQW� IRU� DQ� DQDO\VLV� RI� VSDWLDO� LQWHUDFWLRQV� LV� D� VSDWLDO� V\VWHP� DVSUHVHQWHG� LQ� )LJXUH� ��� 7KH� JUH\� DUHD� �$�� JLYHV�� IRU� H[DPSOH�� LQWHUDFWLRQV� EHWZHHQRULJLQ��L��DQG�GHVWLQDWLRQ��M�� LQ�DQ�H[LVWLQJ�DUHD� WKDW�ZLOO�EH�H[WHQGHG�E\�D�QHZ�DUHD�SURMHFW� DUHD��ZLWK� FHOOV�0����«��1� OHDGLQJ� WR� DGGLWLRQDO� VSDWLDO� LQWHUDFWLRQV�%��&�DQG�'�
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LJXUH��� 6SDWLDO� LQWHUDFWLRQV�ZLWKLQ�VSDWLDO� V\VWHP�FRQVLVWLQJ�RI�FHOOV� LQ� WKH�H[LVWLQJ�DUHD� ����«��0�DQG�LQ�WKH�QHZ�DUHD��0����«��1�
�WKH�IROORZLQJ�IRUPXODV��ZH�ZLOO�XVH�L IRU�WKH�SURMHFW�DUHD��%��&�DQG�'���DQG�M�IRU�WKHUHD� UHSUHVHQWHG� E\� DOO� FHOOV� �$�� %�� &�� DQG�'�� VR� LQFOXGLQJ� WKH� SURMHFW� DUHD� FHOOV��LJXUH� �� VKRZV� WKH� SRVVLEOH� LQWHUDFWLRQV��$� FRQWDLQV� LQWHUDFWLRQV� EHWZHHQ� ORFDWLRQVVLGH�WKH�H[LVWLQJ�DUHD��'�FRQWDLQV�LQWHUDFWLRQV�EHWZHHQ�ORFDWLRQV�LQVLGH�WKH�QHZ�DUHD��FRQWDLQV�LQWHUDFWLRQV�EHWZHHQ�ORFDWLRQV�LQ�WKH�H[LVWLQJ�DUHD�DQG�ORFDWLRQV�LQ�WKH�QHZUHD��DQG�&�FRQWDLQV�LQWHUDFWLRQV�EHWZHHQ�ORFDWLRQV�LQ� WKH�QHZ�DUHD�DQG� ORFDWLRQV� LQH�H[LVWLQJ�DUHD�
�VWDQGDUG�GHILQLWLRQ�RI�DFFHVVLELOLW\�RI�DQ�DUELWUDU\�VSDWLDO�XQLW�L LV�¦ M LMML FI'LW\DFFHVVLELOXWERXQG �� ����� �
KHUH�I�LV�WKH�GLVWDQFH�GHFD\�IXQFWLRQ��FLM DUH�WKH�FRVWV�RI�LQWHUDFWLRQ��WLPH��PRQH\�RULVWDQFH��EHWZHHQ�XQLWV�L�DQG�M��DQG�'M LV�WKH�PDVV�RI�DFWLYLW\�LQ�XQLW�M��$Q�H[DPSOH�RIXWERXQG� DFFHVVLELOLW\� DUH� UHVLGHQWV� RI� WKH� QHZ� DUHD� WUDYHOOLQJ� WR� WKHLU� ZRUNHVWLQDWLRQ�LQ�WKH�H[LVWLQJ�DUHD��7KH�GLVWDQFH�GHFD\�IXQFWLRQ��I�FLM����WKDW�LV�SDUW�RI�WKLVHILQLWLRQ�RI�DFFHVVLELOLW\��KDV�QRW�EHHQ�VSHFLILHG�\HW��7KHUH�DUH�GLIIHUHQW�SRVVLELOLWLHV�H[SUHVV� WKH�GLVWDQFH�GHFD\��$Q�H[DPSOH�RI�D� VXLWDEOH� IRUPXODWLRQ�RI� WKH�GLVWDQFHHFD\�IXQFWLRQ��I�FLM���LV�WKH�RQH�DV�SURSRVHG�E\�:LOVRQ��������

�F�H[S��F� LMLM � �����
,Q�RUGHU�WR�GHWHUPLQH�WKH�WRWDO�DFFHVVLELOLW\��DOVR�WKH�LQERXQG�DFFHVVLELOLW\�VKRXOG�EH�WDNHQ�LQWRFFRXQW�� ¦ L LMLM FI'LW\DFFHVVLELO,QERXQG �� ��$Q�H[DPSOH�RI�LQERXQG�DFFHVVLELOLW\�DUH�HPSOR\HHV
DW�FRPPXWH�IURP�WKH�H[LVWLQJ�DUHD�LQWR�WKH�QHZ�DUHD�
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)LJXUH� �� JLYHV� DQ� H[DPSOH� RI� GLVWDQFH� GHFD\� IRU� DQ� DFWLYLW\� ZLWK� KLJK� DQG� ORZSUR[LPLW\�UHTXLUHPHQWV�LPSO\LQJ�D�KLJK�DQG�ORZ�YDOXH�RI����UHVSHFWLYHO\�

�D��+LJK�SUR[LPLW\�UHTXLUHPHQWV �E��/RZ�SUR[LPLW\�UHTXLUHPHQWV
)LJXUH����5HODWLRQ�EHWZHHQ�GLVWDQFH�GHFD\�DQG�FRVWV�RI�LQWHUDFWLRQ
2QH�KDV�WR�NHHS�LQ�PLQG�WKDW�WKHUH�LV�D�GLIIHUHQFH�EHWZHHQ�WKH�FRQFHSW�RI�DFFHVVLELOLW\GHILQHG�DERYH�DQG�WKDW�RI�PXOWLIXQFWLRQDO�ODQG�XVH��WKH�ILUVW�LV�GHILQHG�IRU�HDFK�VSDWLDOXQLW� �H�J��� D� ILUP�� RU� D� JULG�FHOO��� ZKHUHDV� WKH� VHFRQG� LV� PHDVXUHG� DV� DQ� DJJUHJDWHDFURVV� VSDWLDO�XQLWV� �H�J��� D�SURMHFW� DUHD���7KLV�GLIIHUHQFH�FDQ�EH� UHPRYHG�E\� DGGLQJWKH�DFFHVVLELOLW\�VFRUHV�IRU�DOO�UHOHYDQW�VSDWLDO�XQLWV�LQ�WKH�QHZ�DUHD�¦ ¦�  1������0L M LMML FI'LW\DFFHVVLELO2XWERXQG �� ����� �
$Q�DGYDQWDJH�RI�WKH�DFFHVVLELOLW\�DSSURDFK�DERYH�WKDW�RI�PXOWLIXQFWLRQDOLW\�LV�WKDW�IRUPHDVXULQJ�DFFHVVLELOLW\�GLIIHUHQW�VSDWLDO�VFDOH�OHYHOV�FDQ�EH�XVHG�DW�WKH�VDPH�WLPH��)RUH[DPSOH�� ZLWK� PXOWLIXQFWLRQDO� ODQG� XVH�� WKH� IRFXV� LV� PDLQO\� RQ� WKH� SURMHFW� DUHD�ZKHUHDV�ZLWK�DFFHVVLELOLW\�LW�LV�SRVVLEOH�WR�ORRN�DW�WKH�DFFHVVLELOLW\�RI�WKH�SURMHFW�DUHDIURP� WKH� VXUURXQGLQJ� DUHDV� DV� ZHOO�� LUUHVSHFWLYH� WKH� VSDWLDO� VFDOH� OHYHO� RI� WKHVXUURXQGLQJ�DUHDV��L�H���WKLV�DOORZV�XV�WR�DQDO\VH�GLIIHUHQW�VFDOH�OHYHOV��H�J���JULG�FHOO�]LSFRGH��HWF���DW�WKH�VDPH�WLPH��
$�GLVDGYDQWDJH�RI�WKH�DERYH�IRUPXODWLRQ�RI�DFFHVVLELOLW\�LV�WKDW�LW�GRHV�QRW�\HW�UHIOHFWWKH� PXOWLSOLFLW\� RI� LQWHUDFWLRQV�� 7KHUHIRUH�� LW� KDV� WR� EH� VSHFLILHG� LQ� WHUPV� RIDFFHVVLELOLW\�ZLWK�UHVSHFW� WR�D�VHULHV�RI�DFWLYLWLHV�N� ����«��.�� ,Q�RUGHU� WR�RYHUFRPHWKLV�OLPLWDWLRQ��WKH�DERYH�LQGLFDWRU�FDQ�EH�JHQHUDOLVHG�WR�EHFRPH�� �¦ ¦¦�  10L N M LMNMNL FI'LW\DFFHVVLELO2XWERXQG ������ ������
ZKHUH� WKH� GLVWDQFH� GHFD\� IXQFWLRQ� FDQ� EH� GLIIHUHQW� IRU� HDFK� W\SH� RI� DFWLYLW\�P�� IRUWKRVH� W\SHV� RI� VSDWLDO� LQWHUDFWLRQ� ZKHUH� IDFH�WR�IDFH� FRQWDFW� LV� LPSRUWDQW� GLVWDQFHGHFD\�ZRXOG�EH�VWURQJ��ZKHUHDV�IRU�RWKHU�W\SHV�RI�LQWHUDFWLRQ�LW�ZRXOG�EH�PXFK�PRUHPRGHUDWH�
� $OVR�KHUH�WKH�LQERXQG�DFFHVVLELOLW\�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�¦ ¦  0M L LMLM FI'LW\DFFHVVLELO,QERXQG ������ �� ��$Q�H[DPSOH�RI�LQERXQG�DFFHVVLELOLW\�DUH�HPSOR\HHV�WKDW
FRPPXWH�IURP�WKH�H[LVWLQJ�DUHD�LQWR�WKH�QHZ�DUHD�
� � �¦ ¦¦  0M N L LMNLNM FI'LW\DFFHVVLELO,QERXQG ������
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7KH� LPSRUWDQFH� RI� V\QHUJ\� HIIHFWV� EHWZHHQ� DFWLYLWLHV� ZLWKLQ� WKH� GHPDUFDWHG� DUHDFRPSDUHG�ZLWK�WKH�UHVW�RI�WKH�ZRUOG�FDQ�HDVLO\�EH�GHWHUPLQHG�E\�PDNLQJ�D�GLVWLQFWLRQLQ�������EHWZHHQ�DFWLYLWLHV�N�WKDW�WDNH�SODFH�ZLWKLQ�DQ�DUHD�DQG�WKRVH�WKDW�DUH�ORFDWHGHOVHZKHUH� � � � �¦ ¦ ¦¦ »¼º«¬ª �  � � N 0M 1������0M LMNMNLMNMN1������0LL FI'FI'LW\DFFHVVLELO2XWERXQG ������ ������
ZKHUH�WKH�ILUVW�VXP�EHWZHHQ�EUDFNHWV�UHODWHV�WR�LQWHUDFWLRQV�ZLWK�ORFDWLRQV�RXWVLGH�WKHSURMHFW�DUHD��DQG�WKH�VHFRQG�VXP�FRQFHUQV�WKH�LQWHUDFWLRQV��V\QHUJ\�HIIHFW��ZLWKLQ�WKHSURMHFW�DUHD��)URP�WKLV� IRUPXOD� LW� LV�FOHDU� WKDW� WKH�V\QHUJ\�PHDVXUHG�DV� WKH� VKDUH�RILQWHUQDO�LQWHUDFWLRQ�LQ�D�SURMHFW�DUHD�FRPSDUHG�ZLWK�WRWDO�LQWHUDFWLRQ�LV�ODUJH�ZKHQ�� WKH�OHYHO�RI�LQWHUQDO�DFWLYLWLHV�'MN LV�ODUJH� FRVWV�RI�LQWHUDFWLRQ�FLM ZLWKLQ�WKH�SURMHFW�DUHD�DUH�ORZ� WKHUH�LV�D�FRPELQDWLRQ�RI�DFWLYLWLHV�LQ�WKH�SURMHFW�DUHD�WKDW�KDYH�KLJK�LQWHQVLWLHV�RILQWHUDFWLRQ�IN�FLM�� WKH�VORSH�RI�WKH�GLVWDQFH�GHFD\�IXQFWLRQ�G>IN�FLM�@�GFLM LV�VWHHS��VR�WKDW�LQWHUDFWLRQVZLWK�DFWLYLWLHV�IXUWKHU�DZD\�LV�ORZ�
:LOOLDPV� �������KDV�GHPRQVWUDWHG� WKH� OLQN�EHWZHHQ� DFFHVVLELOLW\�PHDVXUHV� DQG�XVHUEHQHILW�PHDVXUHV� VXFK� DV� FRQVXPHU� VXUSOXV� �&6���%DVHG�RQ� WKH� ORJLW�PRGHO�� WKH� ORJVXP�IRUPXOD

� �»»¼º««¬
ª¹̧·©̈§ ¦¦¦L N M LMNMN FI'F�6XUSOXV&RQVXPHU OQ� �����

ZKHUH� F� LV� WKH�PDUJLQDO� XWLOLW\� RI� LQFRPH�� UHSUHVHQWV� WKH� WRWDO� FRQVXPHU� EHQHILWV� RIWUDYHOOLQJ��7KH�FRQWULEXWLRQ�RI�WKH�VLWHV�DW�WKH�SURMHFW�DUHD�WR�WRWDO�EHQHILWV�HTXDOV�
� � � �»»¼º««¬

ª �¹̧·©̈§ ' ¦¦¦ ¦ ¦ ¦  L N M �0������L N 0M LMNMNLMNMN FI'FI'F&6 �����OQ� �����
7KLV�HYDOXDWLRQ�FULWHULRQ�FDQ�DOVR�EH�XVHG� WR�FRPSDUH�RQH� LQYHVWPHQW� LQ� WKH�SURMHFWDUHD� ZLWK� RWKHU� LQYHVWPHQW� SODQV� DW� YDULRXV� ORFDWLRQV� DQG� VHH� ZKHWKHU� LW� KDV� DEHQHILFLDO� LPSDFW� RQ� FRQVXPHU� VXUSOXV�� 7KXV�� ZKHQ� D� ZHOO�GHYHORSHG� VSDWLDOLQWHUDFWLRQ� PRGHO� H[LVWV�� WKH� LQFUHDVH� LQ� FRQVXPHU� VXUSOXV� RZLQJ� WR� YDULRXVPXOWLIXQFWLRQDO�DOWHUQDWLYHV�FDQ�EH�HVWLPDWHG�
1RW� RQO\� WKH� GLIIHUHQW� LQGLYLGXDO� DFWLYLWLHV� WKDW� WDNH� SODFH� DW� RQH� ORFDWLRQ� DQG� WKDWIRUP�WKH�JRDO�IRU�SHRSOH�WR�WUDYHO�WR�WKDW�ORFDWLRQ�DUH�LQWHUHVWLQJ�WR�DQDO\VH��EXW�DOVRWKH� SRVVLELOLWLHV� WR� FRPELQH� DFWLYLWLHV� E\�PHDQV� RI�PDNLQJ�PXOWLSXUSRVH� WULSV�� 7KLVFRXOG� EH� UHJDUGHG� DV� DQ� LPSRUWDQW� DGYDQWDJH� RI� PXOWLIXQFWLRQDO� ODQG� XVH� SURMHFWV�7KHUH�DUH�VHYHUDO�ZD\V�WR�GHDO�ZLWK�PXOWLSXUSRVH�WULSV�UHODWHG�WR�WKH�DERYH�PHQWLRQHG
� � � � �¦ ¦ ¦¦ »»¼

º««¬
ª �  �  N 0L 1������0L LMNLNLMNLN0MM FI'FI'LW\DFFHVVLELO,QERXQG ������������
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IRUPXODV��0DUWHOODWR�HW�DO���������VWDWH�WKDW�LQ�WKH�FDVH�RI�D�WZR�VWDJH�GHFLVLRQ�SURFHVVWRZDUGV�WZR�OHYHOV�RI�GHVWLQDWLRQ�M�DQG�N��WKH�MRLQW�DFFHVVLELOLW\�UHVXOWV�DV�IROORZV�� �¦ � M LMMML F�H[S'$FF$FF �����
ZKHUH� � �¦ � V MVVM F'$FF JH[S �����
HPEHGV� WKH� DFFHVVLELOLW\� RI� D� GHVWLQDWLRQ� M� WR� IXUWKHU� GHVWLQDWLRQV� V� ZLWK� D� FRVW�VHQVLWLYLW\�SDUDPHWHU���
8VLQJ� WKH� DERYH�PHQWLRQHG� FRQFHSWV� DOORZV� XV� WR� DQDO\VH� LQWHUUHODWLRQVKLSV� ERWKZLWKLQ� WKH� SODQQLQJ� DUHD� DQG� LQ� D� EURDGHU� FRQWH[W�� 7KH� DQDO\VLV� FDQ� HYHQ� EH� DFRPELQHG�RQH�LQ�ZKLFK�GLIIHUHQW�VSDWLDO�VFDOH�OHYHOV�ZLOO�EH�DQDO\VHG�DW�WKH�VDPH�WLPH�)RU�H[DPSOH��VSDWLDO�LQWHUDFWLRQV�UHODWHG�WR�D�FHUWDLQ�ORFDWLRQ�FDQ�EH�DQDO\VHG�RQ�WKHVLWH�OHYHO��H�J���E\�PHDQV�RI�QXPEHU�RI�YLVLWRUV���EXW�WKH�LQWHUDFWLRQV�ZLWK�VWDNHKROGHUVDURXQG�WKH�VLWH�FDQ�EH�LQFOXGHG�LQ�WKH�DQDO\VLV�DV�ZHOO� �H�J���DW�]LS�FRGH� OHYHO���7KLVFUHDWHV�LQWHUHVWLQJ�SRVVLELOLWLHV�IRU�WKH�DQDO\VLV�RI�PXOWLIXQFWLRQDO�ODQG�XVH�DW�WUDQVSRUWMXQFWLRQV��7KH�SUHVHQFH�RI�D�UDLOZD\�VWDWLRQ�JHQHUDWHV�SDVVHQJHU� IORZV� WKDW�FDQ�EH�DSRWHQWLDO�XVHU�JURXS� IRU� WKH�GLIIHUHQW�DFWLYLWLHV� ORFDWHG�QHDU� WKH� VWDWLRQ��7KHVH� IORZVFDQ� EH� LQFRUSRUDWHG� LQ� WKH� DFFHVVLELOLW\� IXQFWLRQ� DV� SUHVHQWHG� DERYH�� 7KH� GLVWDQFHGHFD\� IXQFWLRQ�ZLOO� EH� GLIIHUHQW� IRU� SHRSOH� WKDW� KDYH� WKHLU� GHVWLQDWLRQ� DW� WKH� VWDWLRQWKDQ�IRU�SHRSOH�WKDW�RQO\�WUDQVIHU��,Q�FRQWUDVW��ZLWK�D�ELQDU\�GHPDUFDWLRQ�DV�SUHVHQWHGLQ�)LJXUHV������ LW� LV�PXFK�PRUH�GLIILFXOW� WR� LQFRUSRUDWH� LQWHUDFWLRQV� IURP�RXWVLGH� WKHSURMHFW� DUHD� DQG� WR� FODVVLI\� GLIIHUHQW� W\SHV� RI� LQWHUDFWLRQV� �DFFRUGLQJ� WR� XVHU� W\SH�GLVWDQFH��HWF���
�� 8UEDQLVDWLRQ�HFRQRPLHV�DQG�DFFHVVLELOLW\
$GGUHVVLQJ�WKH�QRWLRQ�RI�PXOWLIXQFWLRQDOLW\�IURP�DQ�DFFHVVLELOLW\�SRLQW�RI�YLHZ�LV�DOVRUHOHYDQW�IRU�WKH�PHDVXUHPHQW�RI�XUEDQLVDWLRQ�HFRQRPLHV��VHH�5LHWYHOG�DQG�%UXLQVPD��������8UEDQLVDWLRQ�HFRQRPLHV�UHIOHFW�KLJKHU�SURGXFWLYLW\�RZLQJ�WR�WKH�SUR[LPLW\�RIPDUNHWV� IRU� YDULRXV� LQSXWV� DQG� RXWSXWV�ZLWKLQ� WKH� VDPH� XUEDQ� UHJLRQ��$FFHVVLELOLW\HVVHQWLDOO\�GRHV�WKH�VDPH�WKLQJ��EXW�DW�D�ZLGHU�VSDWLDO�UDQJH�E\�LQFOXGLQJ�WKH�PDUNHWVLQ� RWKHU� PHWURSROLWDQ� DUHDV� ORFDWHG� IXUWKHU� DZD\�� $FFRUGLQJ� WR� WKLV� LQWHUSUHWDWLRQ�XUEDQLVDWLRQ� HFRQRPLHV� DUH� SDUW� RI� DFFHVVLELOLW\� HFRQRPLHV�� 7KH� FKRLFH� IRUDFFHVVLELOLW\�HFRQRPLHV�DERYH�XUEDQLVDWLRQ�HFRQRPLHV�KDV�WKH�DGYDQWDJH�WKDW�WKHUH�LVQR�QHHG�WR�DSSO\�DQ�DUELWUDU\�GHPDUFDWLRQ�UXOH�IRU�PHWURSROLWDQ�DUHDV�&RQVLGHU�IRU�H[DPSOH�WZR�PHWURSROLWDQ�DUHDV�$�DQG�%�ZLWK� LGHQWLFDO�DFWLYLW\� OHYHOV�EXW�WKH�DUHD�RI�$�LV�GRXEOH�WKDW�RI�%��7KHQ�WKH�DYHUDJH�GLVWDQFH�RI�DFWLYLWLHV� LQ�$�LVKLJKHU�WKDQ�WKDW�LQ�%�VR�WKDW�FRVWV�RI�FRPPXQLFDWLRQ�DQG�WUDQVSRUW�ZLWKLQ�$�DUH�DOVRKLJKHU�� 7KHUHIRUH� RQH� ZRXOG� H[SHFW� SURGXFWLYLW\� LQ� %� WR� EH� KLJKHU� WKDQ� LQ� $�� $SRVVLELOLW\� WR� DGGUHVV� WKLV� ZRXOG� EH� WR� XVH� GHQVLW\� DV� D� SUR[\� IRU� XUEDQLVDWLRQHFRQRPLHV��VHH�IRU�H[DPSOH�&LFFRQH�DQG�+DOO���������+RZHYHU��GHQVLW\�GRHV�QRW�IXOO\FRYHU�WKH�LVVXH�RI�PHDVXULQJ�XUEDQLVDWLRQ�HFRQRPLHV��EHFDXVH�DOVR�WKH�LQWHUQDO�VSDWLDOVWUXFWXUH�RI�WKH�PHWURSROLWDQ�DUHD�PDWWHUV��,Q�DGGLWLRQ��XUEDQ�FHQWUHV�QHDUE\�PD\�DOVR
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FRQWULEXWH� WR� WKH�SUR[LPLW\� DGYDQWDJHV�PHQWLRQHG� DERYH�� ,W� LV� FOHDU� WKDW� WKH�ZD\� RIPHDVXULQJ�XUEDQLVDWLRQ�HFRQRPLHV�KDV�EHHQ�LQIOXHQFHG�VWURQJO\�E\�GDWD�DYDLODELOLW\�'XULQJ�WKH�ODVW�GHFDGH�*,6�GHYHORSPHQWV�KDYH�JUHDWO\�LPSURYHG�WKH�VSDWLDO�GHWDLO�RIGDWD� DYDLODELOLW\�� 7KLV� RIIHUV� QHZ� RSSRUWXQLWLHV� WR� PHDVXUH� XUEDQLVDWLRQ� HFRQRPLHVEDVHG�RQ�PXFK�VPDOOHU�VSDWLDO�XQLWV�7KXV�ZH�DUULYH�DW�DQ�LQWHUHVWLQJ�SDUDOOHO�EHWZHHQ�WKH�SDLU�RI�FRQFHSWV�µ0XOWLIXQFWLRQDOODQG� XVH¶� DQG µ0XOWLIXQFWLRQDO� DFFHVVLELOLW\¶ RQ� WKH� RQH� KDQG�� DQG� µ8UEDQLVDWLRQHFRQRPLHV¶�DQG µ$FFHVVLELOLW\�HFRQRPLHV¶ RQ�WKH�RWKHU��7KH�ILUVW�SDLU�UHIHUV�WR�ODQG�XVHLVVXHV��ZKHUHDV�LQ�WKH�VHFRQG�SDLU�WKH�HPSKDVLV�LV�RQ�DFFHVVLELOLW\�UHODWHG�WR�ODQG�XVH�,Q�ERWK�SDLUV�WKH�ILUVW� WHUP�UHOLHV�RQ�VRPH�DUELWUDU\�VSDWLDO�GHPDUFDWLRQ��ZKHUHDV�WKHVHFRQG�WHUP�GHSHQGV�RQ�GLVWDQFH�GHFD\�DV�REVHUYHG�LQ�VSDWLDO�LQWHUDFWLRQ�SDWWHUQV��,QERWK�FDVHV�WKH�LQWHUSUHWDWLRQ�LQ�WHUPV�RI�DFFHVVLELOLW\�LV�DWWUDFWLYH�VLQFH�LWV�DYRLGV�WKHGHPDUFDWLRQ�SUREOHP�LPSO\LQJ�WKH�QHJOHFW�RI�DFWLYLWLHV�ORFDWHG�RXWVLGH�WKH�GHPDUFDWHGDUHD�$OWKRXJK� LQWHUSUHWDWLRQ� LQ� WHUPV� RI� DFFHVVLELOLW\� VHHPV� WR� EH� DWWUDFWLYH�� RQH� KDV� WRNHHS� LQ� PLQG� WKDW� DFFHVVLELOLW\� LV� QRW� DQ� XQDPELJXRXV� FRQFHSW�� 0DQ\� GLIIHUHQWGHILQLWLRQV�RI�DFFHVVLELOLW\��EXW�DOVR�PDQ\�GLIIHUHQW�ZD\V�WR�PHDVXUH�LW�FDQ�EH�IRXQG�LQWKH� OLWHUDWXUH��7KH�EDVLF� IHDWXUHV�RI� WKHVH�GLIIHUHQW� GHILQLWLRQV�� KRZHYHU�� VHHP� WR�EHRSSRUWXQLWLHV� DQG� HIIRUW�� 2SSRUWXQLWLHV� DULVH� IURP� WKH� HFRQRPLF� SRVVLELOLWLHV� WKDWORFDWLRQ� LQ� VSDFH�RIIHUV� WR�DFWRUV�ZKR�KDYH�FKRVHQ� LW�� ,Q�RUGHU� WR� WDNH� DGYDQWDJH�RIWKHVH� RSSRUWXQLWLHV�� WKH� DFWRUV� KDYH� WR� PDNH� HIIRUW� VLQFH� WKH\� KDYH� WR� EULGJHJHRJUDSKLFDO� GLVWDQFH�� ZKLFK� WDNHV� WLPH� ±� DQG� WKHUHIRUH� KDV� D� FRVW� ±� DQG� SD\� WKHVHUYLFH�SULFH��7KH�GHILQLWLRQ�RI�DFFHVVLELOLW\�DV�SUHVHQWHG�LQ�6HFWLRQ���ZLOO�EH�VWDUWLQJSRLQW�IRU�DQ�LOOXVWUDWLRQ�RI�SRVVLELOLWLHV�IRU�WKH�DSSOLFDWLRQ�RI�DFFHVVLELOLW\�DV�PHDVXUHIRU�PXOWLIXQFWLRQDOLW\�LQ�6HFWLRQ���
�� 6WDWHG�3UHIHUHQFH�WHFKQLTXHV�DV�D�WRRO�WR�XVH�WKH�DFFHVVLELOLW\�DSSURDFK
7KH�DQDO\VLV�RI�VSDWLDO�LQWHUDFWLRQV�ZLWKLQ�WKH�GHPDUFDWHG�DUHD�DQG�ZLWK�VWDNHKROGHUVRXWVLGH� WKH� GHPDUFDWHG� DUHD� FUHDWHV� LQWHUHVWLQJ� SRVVLELOLWLHV� IRU� DQ� DQDO\VLV� RIPXOWLIXQFWLRQDO� ODQG� XVH� DW� WUDQVSRUW� MXQFWLRQV�� 7KH� LQWHUDFWLRQV� PDGH� ZLOO� EHGHSHQGHQW� RQ�� IRU� H[DPSOH�� GLVWDQFH� WR� WKH� VLWH� �H[SUHVVHG� LQ� WUDYHO� WLPH� DQG� WUDYHOFRVWV��� DQG� WKH� UDQJH� RI� DFWLYLWLHV� SUHVHQW� DW� WKH� VLWH�� 7KH� UHODWLRQVKLS� EHWZHHQ� WKHLQWHQVLW\�RI�VSDWLDO� LQWHUDFWLRQ�DQG�GLVWDQFH� LV�H[SUHVVHG�E\�GLVWDQFH�GHFD\� �VHH� DOVRVHFWLRQ�����+RZHYHU��LQ�RUGHU�WR�EH�DEOH�WR�VD\�VRPHWKLQJ�DERXW�GLVWDQFH�GHFD\�IRU�DVSHFLILF� VLWH� RU� D� VSHFLILF� XVHU� JURXS�� PRUH� LQIRUPDWLRQ� LV� QHHGHG� DERXW� WKHFRQVLGHUDWLRQV� WKDW� SHRSOH�PDNH� LQ� WKHLU� GHFLVLRQ� WR�PDNH� D� WULS�� RU� WKH� YDOXH� WKH\DWWDFK�WR�VSHFLILF�DWWULEXWHV�RI�WKH�WULS���VLWH�7KHUH�DUH�GLIIHUHQW�HFRQRPLF�YDOXDWLRQ�PHWKRGV�WKDW�FDQ�EH�XVHG�WR�LOOXVWUDWH�HOHPHQWVRI� WKH� GLVWDQFH� GHFD\� IXQFWLRQ� RI� PXOWLIXQFWLRQDO� ODQG� XVH� SURMHFWV� 6LQFH� WKHZLOOLQJQHVV�RI�SHRSOH�WR�PDNH�XVH�RI�D�PXOWLIXQFWLRQDO�ODQG�XVH�SURMHFW��DQG�ZLWK�WKDW�WKH�YDOXH�WKH\�DWWDFK�WR�LW��LV�QRW�GLUHFWO\�WUDGHG�RQ�D�PDUNHW��DQG�QR�PDUNHW�SULFH�FDQEH� REVHUYHG�� WKH� XVH� RI� QRQ�PDUNHW� YDOXDWLRQ� PHWKRGV� LV� UHTXLUHG�� $Q� HFRQRPLFYDOXDWLRQ�PHWKRG� LV� D� SURFHGXUH� IRU� GHWHUPLQLQJ� WKH� YDOXH� RI� D� JRRG� RU� VHUYLFH� LQWHUPV� RI� WKH� VRFLDO� ZHOIDUH� LW� SURYLGHV� �5XLMJURN�� ������� 7KH� FRQFHSW� RI� HFRQRPLFYDOXDWLRQ� KDV� LWV� IRXQGDWLRQV� LQ� ZHOIDUH� HFRQRPLFV�� ,W� IRFXVHV� RQ� WKH� ZHOIDUH� RILQGLYLGXDOV�� DQG� LQ� WXUQ� GHSHQGV� RQ� WKH� WKHRU\� RI� FRQVXPHU� EHKDYLRXU�� 7KHUHIRUH�YDOXDWLRQ� LQ� DQ� HFRQRPLF� VHQVH� LV� DOZD\V� WKH� UHVXOW� RI� DQ� LQWHUDFWLRQ� EHWZHHQ� WKHVXEMHFW� DQG� DQ� REMHFW�� +RZHYHU�� ZKDWHYHU� W\SRORJ\� LV� XVHG� WR� GHVFULEH� W\SHV� RI
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HFRQRPLF�YDOXH��LW�ZLOO�DOZD\V�GHDO�ZLWK�PXOWLIXQFWLRQDO�ODQG�XVH�SURMHFWV�SHUIRUPLQJIXQFWLRQV�WKDW�DUH�VRPHKRZ�SHUFHLYHG�DV�YDOXDEOH�E\�VRFLHW\��)XQFWLRQV�LQ�WKHPVHOYHVDUH�WKHUHIRUH�QRW�QHFHVVDULO\�RI�HFRQRPLF�YDOXH��VXFK�YDOXH�GHULYHV�IURP�WKH�H[LVWHQFHRI�D�GHPDQG�IRU�WKHVH�IXQFWLRQV�RU�IRU�WKH�JRRGV�DQG�VHUYLFHV�WKH\�SURYLGH��7XUQHU�HWDO���������(FRQRPLF� YDOXDWLRQ�PHWKRGV� FDQ� EH� GLYLGHG� LQ�PHWKRGV� EDVHG� RQ� REVHUYHG�PDUNHWEHKDYLRXU� �UHYHDOHG� SUHIHUHQFHV RI� FRQVXPHUV�� DQG�PHWKRGV� EDVHG� RQ� UHVSRQVHV� WRK\SRWKHWLFDO� PDUNHWV� �VWDWHG� SUHIHUHQFHV RI� FRQVXPHUV��� 5HYHDOHG� SUHIHUHQFHWHFKQLTXHV�DUH�DVVXPHG�WR�EH�EDVHG�RQ�µUHDO�ZRUOG¶�GDWD��WKDW�LV��FKRLFHV�DQG�GHFLVLRQVWKDW�KDYH�DFWXDOO\�EHHQ�PDGH��5HYHDOHG�SUHIHUHQFH�PHWKRGV� WU\� WR� UHYHDO� WKH�YDOXHVWKDW�FRQVXPHUV�SODFH� LPSOLFLWO\� WKURXJK� WKHLU�DFWLRQV�RQ�FHUWDLQ� DVSHFWV�RI� ODQG�XVH�7KH\�PDNH�WUDGH�RIIV�LQYROYLQJ�VDFULILFLQJ�VRPH�PRQHWDU\�EHQHILWV�WR�OLPLW�WKH�XVH�RIHQYLURQPHQWDO� UHVRXUFHV� RU� JDLQ� VRPH� HQYLURQPHQWDO� EHQHILW�� $Q� H[DPSOH� LV� WKHZLOOLQJQHVV� RI� SHRSOH� WR� SD\� WR� OLYH� DZD\� IURP� D� QRLV\� DLUSRUW� RU� URDG� RU� WR� SD\� DSUHPLXP�IRU�D�KRWHO�URRP�DZD\�IURP�D�EXV\�VWUHHW��7KH�FRPPRQ�IHDWXUH�RI�UHYHDOHGSUHIHUHQFH�PHWKRGV�LV�D�GHSHQGHQF\�RQ�D�UHODWLRQVKLS�EHWZHHQ�D�PDUNHW�JRRG�DQG�DQLQWDQJLEOH�JRRG�6WDWHG�SUHIHUHQFH�PHWKRGV�GR�QRW�DWWHPSW�WR�SODFH�YDOXHV�RQ�PXOWLIXQFWLRQDO�ODQG�XVHSURMHFWV� E\� REVHUYLQJ� DFWXDO� WUDGH�RIIV�� EXW� UDWKHU� VHHN� WR� HOLFLW� LQIRUPDWLRQ� RQ� WKHWUDGH�RIIV� LQGLYLGXDOV� ZRXOG� PDNH� ZKHQ� FRQIURQWHG� ZLWK� SDUWLFXODU� VLWXDWLRQV�� ,QFRQWUDVW�WR�WKH�UHYHDOHG�SUHIHUHQFH�PHWKRGV��WKH�VWDWHG�SUHIHUHQFH�PHWKRG�DVNV�SHRSOHWR�H[SUHVV�WKHLU�HFRQRPLF�YDOXHV�IRU�QRQ�PDUNHW�JRRGV��7KH�IDFW�WKDW�VWDWHG�SUHIHUHQFHPHWKRGRORJ\� LV� EDVHG� RQ� K\SRWKHWLFDO� WUDQVDFWLRQV� WKDW� UHIOHFW� PDUNHW� VLWXDWLRQVPHDQV� WKDW� WKH� GHYHORSPHQW� RI� FRQVWUXFWHG� PDUNHWV�VLWXDWLRQV� WKURXJK� WKH� XVH� RITXHVWLRQQDLUHV�LV�UHTXLUHG�,Q�OLQH�ZLWK�WKH�VSDWLDO�LQWHUDFWLRQ�PRGHO�SUHVHQWHG�LQ�VHFWLRQ����FRQVXPHUV��ZRUNHUV�WUDYHOOHUV�DQG�HPSOR\HUV�FRPSDUH�WKH�XVH�RI�IDFLOLWLHV�LQ�WKH�SODQ�DUHD�ZLWK�IDFLOLWLHV�DWRWKHU�SODFHV��)RU�H[DPSOH��ZRUNHUV�DW�WKH�SODQ�DUHD�WKDW�ZRXOG�JHW�DPSOH�RSSRUWXQLWLHVIRU� VKRSSLQJ� DW� WKH�SODFH�RI�ZRUN�EHFDXVH�RI� WKH� H[SDQVLRQ�RI� DFWLYLWLHV� DW� WKH�SODQDUHD�ZRXOG�FRPSDUH� WKHVH�ZLWK�DOWHUQDWLYH� ORFDWLRQV� IRU� VKRSSLQJ�� IRU� H[DPSOH�QHDUWKHLU� KRPHV�� :KHQ� QR� WUDQVSRUW� PRGHO� LV� DYDLODEOH� WR� FRPSXWH� WKH� FKDQJHV� LQFRQVXPHU�VXUSOXVHV�RI�FRQVXPHUV��GLUHFW�LQWHUYLHZV�ZLWK�ZRUNHUV�PD\�EH�XVHG��6XFKLQWHUYLHZV�ZRXOG�LQFOXGH�TXHVWLRQV�RQ�ZKHWKHU�RU�QRW�ZRUNHUV�ZRXOG�PDNH�XVH�RI�WKHQHZ� VKRSSLQJ� IDFLOLWLHV�� $OVR�� LQWHUYLHZ� TXHVWLRQV� FDQ� EH� DVNHG� DERXW� WKHLUZLOOLQJQHVV� WR� SD\� �RU� ZLOOLQJQHVV� WR� DFFHSW� D� ORZHU� ZDJH�� ZKHQ� IDFLOLWLHV� DUHDYDLODEOH�QHDU�WKH�ZRUN�SODFH��7KH�DQVZHUV�JLYH�DQ�LQGLFDWLRQ�RI�WKH�FRQVXPHU�VXUSOXVFUHDWHG�E\�WKH�DFWLYLWLHV�LQ�WKH�SODQ�DUHD�%\�PHDQV�RI�TXHVWLRQQDLUHV�RQH�FDQ�DVN�SHRSOH�IRU�WKHLU�ZLOOLQJQHVV�WR�SD\��:73��WRPDNH� XVH� RI� FHUWDLQ� IDFLOLWLHV� RQ� PXOWLIXQFWLRQDO� ODQG� XVH� VLWHV�� $OVR� WKH� XVH� RIGLIIHUHQW�DFWLYLWLHV�DW�WKH�VLWH�ZLWKLQ�RQH�WULS�LV�LPSRUWDQW�WR�NQRZ��,I�SHRSOH�FRQVLGHUWKLV� DV� DQ� LPSRUWDQW� SRVLWLYH� FKDUDFWHULVWLF� RI� PXOWLIXQFWLRQDO� ODQG� XVH�� LW� ZLOOLQIOXHQFH�WKHLU�ZLOOLQJQHVV�WR�SD\�2Q�WKH�FRQVXPHU�OHYHO��PHDVXULQJ�WKH�FRQVXPHU�VXUSOXV��IRXU�GLIIHUHQW�OHYHOV�RI�XVHUVDUH� WR� EH� GLVWLQJXLVKHG�� ZRUNHUV�� VKRSSHUV�� UHVLGHQWV� DQG� WUDYHOOHUV�� :RUNHUV� DUHSHRSOH� ZKR¶V� MRE� ORFDWLRQ� LV� DW� WKH� PXOWLIXQFWLRQDO� VLWH�� VKRSSHUV� DUH� SHRSOH� ZKRH[SOLFLWO\�XVH�WKH�VLWH�IRU�VKRSSLQJ�SXUSRVHV��UHVLGHQWV�DUH�WKH�SHRSOH�ZKR�OLYH�DW�WKHPXOWLIXQFWLRQDO�VLWH��DQG�WUDYHOOHUV�DUH�WKH�SHRSOH�ZKR�WUDYHO�WR�DQG�IURP�WKH�VLWH��EXWKDYH� QR� VSHFLILF� SXUSRVH� DW� WKH� VLWH� RWKHU� WKDQ� WR� FKDQJH� WUDQVSRUW� PHDQV�� ,Q� WKLVSDSHU��WKH�IRFXV�ZLOO�EH�RQ�SHRSOH�ZRUNLQJ�DW�PXOWLIXQFWLRQDO�ODQG�XVH�VLWHV��7KHVH�DUHWKH� SHRSOH�ZKR� SUREDEO\� KDYH� WKH� ODUJHVW� YDULDWLRQ� LQ� IDFLOLWLHV� WKH\� XVH� DW� WKH� VLWH
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�VKRSV�� FDWHULQJ� IDFLOLWLHV�� GLIIHUHQW� NLQGV� RI� LQIUDVWUXFWXUH�� DQG� IDFLOLWLHV� VXFK� DVFKLOGFDUH��SDUNV��VSRUW�IDFLOLWLHV��D�SRVW�RIILFH��D�PXVHXP��HWF���DQG�PLJKW�KDYH�D�KLJKYDOXH�RI�WLPH�FRPSDUHG�WR�VKRSSHUV�DQG�UHVLGHQWV��7UDYHOOHUV�PLJKW�DOVR�KDYH�D�KLJKYDOXH�RI�WLPH��EXW�ZLOO�SUREDEO\�XVH�OHVV�GLIIHUHQW�IDFLOLWLHV�WKDQ�ZRUNHUV�ZLOO�([DPSOHV�RI�VXLWDEOH��PRUH�JHQHUDO��TXHVWLRQQDLUH�TXHVWLRQV�IRU�ZRUNHUV�DUH�� +RZ�RIWHQ�ZRXOG�\RX�XVH�FHUWDLQ�IDFLOLWLHV�DW�WKH�VLWH"� +RZ�LPSRUWDQW�LV�WKH�SUHVHQFH�RI�FHUWDLQ�IDFLOLWLHV�IRU�\RX"� ,V�WKH�XVH�RI�RQH�IDFLOLW\�UHODWHG�WR�WKH�XVH�RI�RWKHU�IDFLOLWLHV"� :KLFK�SDUW�RI�\RXU�JURFHULHV�ZRXOG� \RX�EX\�DW� WKH� VLWH�DQG�ZKLFK�SDUW� DW�KRPH�IRU�GLIIHUHQW�SULFH�OHYHOV�"� :KDW�LV�\RXU�PRVW�LPSRUWDQW�PHDQV�RI�WUDQVSRUW�WR�WKH�VLWH"
7KH� PRVW� LPSRUWDQW� DQG� LQWHUHVWLQJ� TXHVWLRQV� QHYHUWKHOHVV� DUH� UHODWHG� WR� WKHLUZLOOLQJQHVV�WR�SD\�IRU�SURGXFWV�WKH\�EX\�RU�VHUYLFHV�WKH\�XVH�DW�WKH�VLWH��2QH�ZD\�WRDQDO\VH�WKLV�LV�WR�DVN�ZRUNHUV� IRU� WKHLU�ZLOOLQJQHVV�WR�DFFHSW�D� ORZHU�ZDJH�RU� WR�SD\KLJKHU�SULFHV�IRU�SURGXFWV�DQG�VHUYLFHV�DW�WKH�PXOWLIXQFWLRQDO�VLWH�([DPSOHV�RI�VXFK��PRUH�VSHFLILF��TXHVWLRQV�IRU�ZRUNHUV�DUH�� :KLFK�SHUFHQWDJH�RI�\RXU�WRWDO�H[SHQVHV�RQ�VXSHUPDUNHWV�GR�\RX�H[SHFW�WR�VSHQGDW�\RXU� UHJXODU�VXSHUPDUNHW�DQG�ZKLFK�SHUFHQWDJH�GR�\RX�H[SHFW� WR�VSHQG�DW� WKHVXSHUPDUNHW�RQ�WKLV�PXOWLIXQFWLRQDO�VLWH��LI�GLIIHUHQW�SULFH�OHYHOV�GR�H[LVW"��SURYLGHDOWHUQDWLYH� RSWLRQV�� IRU� H[DPSOH� SULFH� GLIIHUHQFHV� RI� ���� ���� DQG� ����� EHWZHHQSHRSOHV�UHJXODU�VXSHUPDUNHW�DQG�VXSHUPDUNHWV�DW�WKH�PXOWLIXQFWLRQDO�VLWH�� 6XSSRVH� WKDW� \RX� PLJKW� FKRRVH� EHWZHHQ�� ���� \RXU� FXUUHQW� MRE� DW� WKLVPXOWLIXQFWLRQDO� VLWH��ZLWKRXW� SUHVHQFH� RI� DQ\� VKRSV�� DQG� ���� \RXU� FXUUHQW� MRE� DWWKLV�PXOWLIXQFWLRQDO�VLWH��ZKHUH�WKHUH�DUH�VHYHUDO�VKRSV�SUHVHQW��EXW�\RXU�PRQWKO\VDODU\�ZRXOG�EH�¼����OHVV��:KLFK�RSWLRQ�ZRXOG�\RX�FKRRVH"
%\�PHDQV�RI�VSHFLILF�6WDWHG�3UHIHUHQFH�WHFKQLTXHV�IRU�DQDO\VLV�RI�WKH�DQVZHUV�RQ�WKHTXHVWLRQQDLUHV��WKH�FRQVXPHU�VXUSOXV�RI�WKH�SHRSOH�XVLQJ�WKH�PXOWLIXQFWLRQDO�VLWH�FDQEH�TXDQWLILHG��7KLV�LQIRUPDWLRQ�LV�LPSRUWDQW�IRU�LQYHVWRUV�LQ�PXOWLIXQFWLRQDO�ODQG�XVHVLWHV�� ,I� WKH\� KDYH� LQIRUPDWLRQ� DERXW� SHRSOH¶V� ZLOOLQJQHVV� WR� SD\� IRU� WKH� XVH� RIIDFLOLWLHV�DW�PXOWLIXQFWLRQDO�VLWHV�� WKH\�FDQ� LQGLUHFWO\�FRYHU� WKHLU� LQYHVWPHQW�FRVWV�E\DVNLQJ�KLJKHU�UHQWV�IRU�UHDO�HVWDWH��ZKLFK�RUJDQLVDWLRQV�DUH�RIWHQ�ZLOOLQJ�WR�SD\�LI�WKH\FDQ�FRYHU�WKHLU�KLJKHU�FRVWV�E\�DVNLQJ�KLJKHU�SULFHV�WR�FXVWRPHUV�
�� &RQFOXVLRQ
7KH�FRQFHSW�RI�DFFHVVLELOLW\�LV�EDVHG�RQ�WZR�FRPSRQHQWV��WKH�GLVWULEXWLRQ�RI�DFWLYLWLHVLQ� VSDFH�� DQG� WKH� WUDQVSRUW� FRVWV� LPSOLHG� E\� PRYLQJ� IURP� RQH� SODFH� WR� WKH� RWKHU�3ROLF\� GLVFXVVLRQV� RQ� LPSURYLQJ� DFFHVVLELOLW\� RIWHQ� IRFXV� RQ� WKH� VHFRQG� HOHPHQW�UHGXFLQJ�WUDQVSRUW�FRVWV��7KH�JRRG�WKLQJ�RI�WKH�FRQFHSW�RI�PXOWLIXQFWLRQDO�ODQG�XVH�LVWKDW�LW�DOVR�LQFRUSRUDWHV�WKH�ILUVW�FRPSRQHQW��D�EHWWHU�PDWFK�RI�FORVHO\�UHODWHG�DFWLYLWLHVLQ�VSDFH�E\�DYRLGLQJ�PRQRIXQFWLRQDO�ODQG�XVH�0RVW� LQGLFDWRUV� RI�PXOWLIXQFWLRQDOLW\� DSSHDU� WR� GHSHQG� RQ� D� UDWKHU� DUELWUDU\� VSDWLDOGHPDUFDWLRQ� RI� ]RQHV�� 7KLV� SDSHU� LQGLFDWHV� WKDW� WKH� XVH� RI� GLVWDQFH� GHFD\� FRQFHSWVGHULYHG�IURP�VSDWLDO�LQWHUDFWLRQ�SUREOHPV�SURYLGHV�D�QDWXUDO�VROXWLRQ�WR�WKLV�SUREOHP�7KH�FRQFHSW�RI�GLVWDQFH�GHFD\�SURYLGHV�D�VROLG� OLQN�EHWZHHQ� ODQG�XVH�� WKH�QRWLRQ�RIPXOWLIXQFWLRQDOLW\� DQG� VSDWLDO� LQWHUDFWLRQ� PRGHOV�� $V� QRWHG� LQ� 6HFWLRQ� ��� DQRWKHUDGYDQWDJH� RI� XVLQJ� WKH� DFFHVVLELOLW\� QRWLRQ� LV� WKDW� LW� KDV� FORVH� OLQNV� ZLWK� ZHOIDUH
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PHDVXUHV� VR� WKDW� LW� DOVR� SURYLGHV� D� XVHIXO� LQSXW� IRU� WKH� HFRQRPLF� YDOXDWLRQ� RIPHDVXUHV�DLPLQJ�DW�LPSURYLQJ�PXOWLIXQFWLRQDO�ODQG�XVH�7KH�XVH�RI�HFRQRPLF�YDOXDWLRQ�PHWKRGV�FUHDWHV�LQWHUHVWLQJ�SRVVLELOLWLHV�IRU�DQ�DQDO\VLVRI�PXOWLIXQFWLRQDO�ODQG�XVH�DW�WUDQVSRUW�MXQFWLRQV��HVSHFLDOO\�VLQFH�QRW�DOO�LQWHUDFWLRQVPDGH� DW�� IURP� DQG� WR� PXOWLIXQFWLRQDO� VLWHV� DUH� HDVLO\� PHDVXUDEOH�� %\� PHDQV� RITXHVWLRQQDLUHV�LQIRUPDWLRQ�FDQ�EH�REWDLQHG�DERXW�WKH�ZLOOLQJQHVV�RI�SHRSOH�WR�SD\�IRUVSHFLILF�VHUYLFHV�RIIHUHG�DW�PXOWLIXQFWLRQDO�VLWHV��DQG�LQ�WKH�HQG��WKH�FRQVXPHU�VXUSOXVRI�WKH�SHRSOH�XVLQJ�WKH�PXOWLIXQFWLRQDO�VLWH�FDQ�EH�TXDQWLILHG�
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