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6HYHUDO�PHFKDQLVPV�DUH� UHVSRQVLEOH� IRU� WKH�JURZWK�RI�ELRGLYHUVLW\��7KH�QXPEHU�RI�VSHFLHV�RQ�(DUWK�JURZV�GXH� WR�WKH�SURFHVVHV� RI� VSHFLDWLRQ�� 'LIIHUHQFHV� DPRQJ� VSHFLHV� DFFXPXODWH� GXH� WR� JHQHWLF� GULIW�� VHOHFWLRQ�� DQG� YDULRXV� W\SHV� RI�HYROXWLRQDU\� GULYHV�� 7R� GDWH��ZH� DUH� QRW� VXUH�ZKHWKHU� WKH� WUHQG� RI� ELRGLYHUVLW\� JURZWK� LV� FRQWLQXRXV� DQG� DFWLYH��$Q�LQFUHDVH� LQ� WKH� UDWH� RI� ELRGLYHUVLW\� JURZWK� DIWHU� WKH� HQG� RI� SHULRGV� RI� PDVV� H[WLQFWLRQ� VXJJHVWV� WKH� H[LVWHQFH� RI� D�PHFKDQLVP� RU� PHFKDQLVPV� UHJXODWLQJ� WKH� QXPEHU� RI� VSHFLHV� LQ� HFRV\VWHPV�� :H� DUH� DOVR� XQDEOH� WR� H[FOXGH� WKH�SRVVLELOLW\� WKDW� WKH�LQFUHDVH�LQ ELRGLYHUVLW\�ZDV�D�SDVVLYH�WUHQG�FDXVHG�HLWKHU�E\�WKH�ZDOO�HIIHFW��LQ�WKH�YHU\�EHJLQQLQJ��ELRGLYHUVLW\�ZDV�QXOO�� RU� MXVW� D�PDQLIHVWDWLRQ�RI� WKH� ILUVW� ODZ�RI� WKHUPRG\QDPLFV� �WKH� LQFUHDVH�RI� HQWURS\� LQ�D� FORVHG�V\VWHP��
���7KH�0DLQ�0HFKDQLVPV�RI�%LRORJLFDO (YROXWLRQ
�����0XWDWLRQV
0RVW� RI� WKH� JHQHWLF� LQIRUPDWLRQ� RI� SUHVHQW�GD\� RUJDQLVPV� �L�H�� LQVWUXFWLRQV� RQ� KRZ� WR� EXLOG� DQ� RUJDQLVP¶V� ERG\�� LV�VWRUHG�LQ�'1$��$�VHFWLRQ�RI�'1$�WKDW�FDQ�EH�GHOLPLWHG�DFFRUGLQJ�WR�WKH�IXQFWLRQ�RI� LWV�SURGXFW� LV�QRZ�FDOOHG�D�JHQH��WRGD\
V�FRQFHSWLRQ�RI�D�JHQH�DSSUR[LPDWHO\�FRUUHVSRQGV�WR�WKH�RULJLQDO�FRQFHSWLRQ�RI�D�FLVWURQ���7KH�SULPDU\�VWUXFWXUH�



RI�D�JHQH��L�H��D� OLQHDU�VHTXHQFH�RI�IRXU�GLIIHUHQW�QXFOHRWLGHV�LQ�D�VWUDQG�RI�'1$��GHWHUPLQHV�WKH�SULPDU\�VWUXFWXUH�RI�SURWHLQV��L�H��D� OLQHDU�VHTXHQFH�RI� WZHQW\�GLIIHUHQW�DPLQR�DFLGV��DQG�WKHUHIRUH�ELRSK\VLFDO�DQG�ELRORJLFDO�SURSHUWLHV�RI�WKHVH� PRVW� LPSRUWDQW� EXLOGLQJ� DQG� IXQFWLRQDO� PROHFXOHV� RI� SUHVHQW�GD\� RUJDQLVPV�� 7KH� JHQHWLF� LQIRUPDWLRQ� LV�WUDQVIHUUHG�IURP�JHQHUDWLRQ�WR�JHQHUDWLRQ�E\�FRS\LQJ�RI�WKH�'1$�GRXEOH�KHOL[�GXULQJ�'1$�UHSOLFDWLRQ��7KH�VHTXHQFH�RI�QXFOHRWLGHV�LQ�WKH�QHZ��FRSLHG��VWUDQG�RI�'1$�GLUHFWO\�UHIOHFWV�WKH�FRUUHVSRQGLQJ�VHTXHQFH�RI�QXFOHRWLGHV�LQ�WKH�ROG��WHPSODWH�� VWUDQG�� +RZHYHU�� D� FHUWDLQ� QXPEHU� RI� HUURUV� �PXWDWLRQV�� RFFXU� GXULQJ� WKLV� SURFHVV�� 7KH� VRXUFHV� RI� WKHVH�HUURUV� DUH�HLWKHU� H[WHUQDO� �SK\VLFDO�RU�FKHPLFDO�PXWDJHQV� LQ� WKH�HQYLURQPHQW��RU� LQWHUQDO� �H�J�� VSRQWDQHRXV� WUDQVLWLRQV�EHWZHHQ�QRUPDO�DQG�UDUH�WDXWRPHULF�IRUPV�RI�QXFOHRWLGHV���:KHQ�UHSOLFDWLRQ�RFFXUV�LQ�D�VWUDQG�RI�'1$�FRQWDLQLQJ�WKH�DEQRUPDO� IRUP�RI� D� QXFOHRWLGH�� WKH�ZURQJ�QXFOHRWLGH� FDQ�EH� LQVHUWHG� LQWR� WKH� QHZ� VWUDQG�RI�'1$��2WKHU� IDFWRUV� FDQ�LQGXFH�WKH�GHOHWLRQ�RU�LQVHUWLRQ�RI�D�QXFOHRWLGH��RU�JURXS�RI�QXFOHRWLGHV��RU�WUDQVORFDWLRQ�RI�D�JURXS�RI�QXFOHRWLGHV�LQWR�D�GLIIHUHQW�SRVLWLRQ�ZLWKLQ�WKH�'1$�VWUDQG��$�FKDQJH�LQ�WKH�SULPDU\�VWUXFWXUH�RI�'1$��D�PXWDWLRQ��PD\�UHVXOW�LQ�D�FKDQJH�RI� WKH� ELRORJLFDO� SURSHUWLHV� RI� WKH� SURGXFW� RI� WKH� PXWDWHG� JHQH�� 'LIIHUHQW� IRUPV� RI� WKH� VDPH� JHQH�� SURGXFWV� RI�PXWDJHQHVLV��DUH�FDOOHG�DOOHOHV��1HZ�PXWDWLRQV�LQ�VRPDWLF�FHOOV��L�H��LQ�WKH�FHOOV�RI�QRQJHUPLQDO�WLVVXH��FDQ�LQIOXHQFH�WKH�SURSHUWLHV�RI�DQ�RUJDQLVP��FDQ�FKDQJH�LWV�SKHQRW\SH��DQG�FDQ�WKXV�DOWHU�LWV�YLDELOLW\��IRU�H[DPSOH��D�PXWDWLRQ�FDQ�WULJJHU�D� FDQFHURXV� GLVHDVH��� 7KH\� SOD\� QR� UROH� LQ� HYROXWLRQ�� KRZHYHU�� EHFDXVH� WKH\� DUH� QRW� WUDQVPLWWHG� WR� VXEVHTXHQW�JHQHUDWLRQV��0XWDWLRQV� LQ� JHUPLQDO� FHOOV� �RU� LQ� WLVVXHV�ZKLFK� ODWHU� GLIIHUHQWLDWH� LQWR�JHUPLQDO� FHOOV�� DUH� WUDQVPLWWHG� WR�ODWHU�JHQHUDWLRQV�DQG�DUH�LQ�IDFW�WKH�GULYLQJ�IRUFH�RI�HYROXWLRQ�
7KH� /DPDUFNLDQ� PRGHO� RI� HYROXWLRQ� SUHVXPHG� WKDW� QHZ� PXWDWLRQV� DUH� QRW� UDQGRP� LQ� UHVSHFW� WR� WKHLU� GLUHFWLRQ��$FFRUGLQJ� WR� /DPDUFNLDQV�� RUJDQLVPV� XQGHU� D� SDUWLFXODU� VHOHFWLYH� SUHVVXUH� �H�J�� VXEMHFWHG� WR� D� QHZ� LQVHFWLFLGH��SUHIHUHQWLDOO\� JHQHUDWH�PXWDWLRQV� ZKLFK� KHOS� WKHP� WR� DYRLG� WKH� QHJDWLYH� HIIHFWV� RI� WKH� VHOHFWLQJ� DJHQW� �IRU� H[DPSOH��PDNLQJ� WKHP� UHVLVWDQW� WR� WKH� LQVHFWLFLGH��� 2Q� WKH� RWKHU� KDQG�� WKH� 'DUZLQLDQ� PRGHO� RI� HYROXWLRQ� SUHVXSSRVHV� WKDW�PXWDWLRQV�DUH�UDQGRP�DQG�XQGLUHFWHG��DQG�DUH�SURGXFHG�UHJDUGOHVV�RI�WKH�GLUHFWLRQ�DQG�QDWXUH�RI�WKH�VHOHFWLYH�SUHVVXUH��:KLOH� WKH� PHFKDQLVPV� RI� 'DUZLQLDQ� HYROXWLRQ� KDYH� EHHQ� GHVFULEHG� LQ� ILQH� GHWDLO�� WKH� PHFKDQLVPV� RI� /DPDUFNLDQ�HYROXWLRQ� KDYH� QHYHU� EHHQ� H[SOLFLWO\� GHVFULEHG� DQG� WKHLU� H[LVWHQFH UHPDLQV� K\SRWKHWLFDO�� 6RPH�SKHQRPHQD� LPSOLFLWO\�SUHVXPHG�E\�/DPDUFNLDQV�� QDPHO\� LQKHULWDELOLW\� RI� DFTXLUHG�SURSHUWLHV�� FDQ�SOD\�D� UROH� LQ�FHUWDLQ� VWDJHV�RI� HYROXWLRQ��VHH�VHFWLRQV�����DQG�������2WKHUV��VXFK�DV� WKH�JHQHUDWLRQ�RI�GLUHFWHG�PXWDWLRQV��WKH�SUHIHUHQWLDO�ULVH�RI�PXWDWLRQV�WKDW�FDQ� KHOS� DQ� RUJDQLVP� DYRLG� WKH� QHJDWLYH� HIIHFWV� RI� VHOHFWLYH� DJHQWV���PD\� SOD\� D� UROH� LQ� VRPH� VSHFLHV� XQGHU� FHUWDLQ�VSHFLDO� FRQGLWLRQV�� )RU� H[DPSOH�� DQ� DPSOLILFDWLRQ� RI� WKH� JHQHV� IRU� WKH� HQ]\PH� WKDW� LV� WKH� WDUJHW� RI� LQKLELWLRQ� E\�FKHPRWKHUDS\�KDV� EHHQ� VKRZQ� WR� H[LVW� LQ� VRPH�SURWR]RD� �/HLVKPDQLD���$� IXUWKHU�³/DPDUFNLDQ´�PHFKDQLVP�KDV�EHHQ�GHVFULEHG� LQ� WKH� IRUP� RI� DQ� DFFXPXODWLRQ� RI� IDYRUDEOH� PXWDWLRQV� LQ� JHQHV� IRU� LPPXQRJOREXOLQV� GXULQJ� WKH� DIILQLW\�PDWXUDWLRQ� RI� DQWLERGLHV� LQ�PDPPDOV��6SHFLDO� DQG� VRPHWLPHV�YHU\� VRSKLVWLFDWHG�PROHFXODU� DSSDUDWXVHV� DUH� QHFHVVDU\�IRU� VXFK� IXQFWLRQV�� 7KH\� DUH� DOZD\V� GHVWLQHG� IRU� VROYLQJ� D� SDUWLFXODU� SUREOHP� ZKLFK� WKH� PHPEHUV� RI� D� SRSXODWLRQ�HQFRXQWHU�UHSHDWHGO\�GXULQJ�WKH�H[LVWHQFH�RI�D�SDUWLFXODU�ELRORJLFDO�VSHFLHV��7KHUH�DUH�JRRG�UHDVRQV�WR�EHOLHYH�WKDW�WKHVH�DGDSWDWLRQV�� DV� ZHOO� DV� DOO� RWKHU� ELRORJLFDO� VWUXFWXUHV�� HYROYHG� E\� WKH� FODVVLFDO� 'DUZLQLDQ� PHFKDQLVPV�� 0DQ\�VRSKLVWLFDWHG�H[SHULPHQWV�KDYH�VKRZQ�WKDW�WKH�PXWDWLRQV�UHVSRQVLEOH�IRU�WKH�HYROXWLRQ�RI�RUJDQLVPV�DUH�UDQGRP��DW�OHDVW�DV� FRQFHUQV� WKHLU� GLUHFWLRQ� DQG� XVHIXOQHVV��� 7KHUHIRUH�� WKH� EDVLF� SULQFLSOH� RI� 'DUZLQLDQ� HYROXWLRQ� ± VHOHFWLRQ� IURP�UDQGRPO\�JHQHUDWHG�YDULDQWV�± LV�FRUUHFW�
�����1DWXUDO�6HOHFWLRQ
7KH�PHFKDQLVP� RI� QDWXUDO� VHOHFWLRQ� KDV� DOUHDG\� EHHQ� GHVFULEHG� DERYH�� 6HOHFWLRQ� H[LVWV� LQ� VHYHUDO� IRUPV� DQG� DFWV� RQ�VHYHUDO� OHYHOV��'LUHFWLRQDO� VHOHFWLRQ SUHIHUHQWLDOO\� HOLPLQDWHV� LQGLYLGXDOV� IURP� RQH� HQG� RI� WKH� GLVWULEXWLRQ� VFDOH� RI� D�TXDQWLWDWLYH� WUDLW� �H�J�� WKH� VPDOOHVW� LQGLYLGXDOV�� IURP� WKH�SRSXODWLRQ�� ,I� WKH� WUDLW� LV�GHWHUPLQHG�JHQHWLFDOO\�� WKLV�NLQG�RI�VHOHFWLRQ� UHVXOWV� LQ� D� FRQWLQXDO� VKLIW� RI� WKH� SRSXODWLRQ� PHDQ� RI� WKH� WUDLW� VXEMHFWHG� WR� VHOHFWLYH� SUHVVXUH�� 6WDELOL]LQJ�VHOHFWLRQ HOLPLQDWHV�LQGLYLGXDOV�IURP�ERWK�HQGV�RI�WKH�GLVWULEXWLRQ�VFDOH��H�J��ERWK�WKH�ODUJHVW�DQG�VPDOOHVW�LQGLYLGXDOV���7KLV� W\SH� RI� VHOHFWLRQ� SOD\V� DQ� LPSRUWDQW� UROH� LQ� NHHSLQJ� WKH� SURSHUWLHV� RI� D� JLYHQ� VSHFLHV� VWDEOH� �UHJDUGOHVV� RI� WKH�FRQWLQXRXV� QDWXUH� RI� WKH� SURFHVV� RI� JHQHUDWLRQ� RI� YDULDWLRQ� WKURXJK� PXWDJHQHVLV��� 'LVUXSWLYH� VHOHFWLRQ HOLPLQDWHV�LQGLYLGXDOV� IURP�LQQHU�SDUWV�RI�D�GLVWULEXWLRQ�VFDOH� �H�J�� WKH� LQGLYLGXDOV�RI�PLGGOH�VL]H���8QGHU�FHUWDLQ�FRQGLWLRQV�� WKLV�NLQG�RI�VHOHFWLRQ�FDQ�UHVXOW�LQ�WKH�RULJLQ�RI�D�QHZ�VSHFLHV��VHH�VHFWLRQ������
+DUG�VHOHFWLRQ HOLPLQDWHV�DOO�LQGLYLGXDOV�WKDW�IXOILO�VRPH�OLPLW�FRQGLWLRQ��H�J��DOO�LQGLYLGXDOV�ZLWK�ERG\�ZHLJKW�OHVV�WKDQ���� J��� 6RIW� VHOHFWLRQ HOLPLQDWHV� D� FHUWDLQ� IUDFWLRQ� RI� LQGLYLGXDOV� IURP� WKH� SRSXODWLRQ� �H�J�� WKH� ��� �� RI� VPDOOHVW�LQGLYLGXDOV��
5DQGRP�VHOHFWLRQ HOLPLQDWHV�LQGLYLGXDOV�IURP�WKH�SRSXODWLRQ�UDQGRPO\��UHJDUGOHVV�RI�WKHLU�SKHQRW\SHV���6XFK�VHOHFWLRQ�FDQ�UHVXOW�LQ�DQ�LQFUHDVH�LQ�WKH�UHSURGXFWLRQ�UDWH�RI�RUJDQLVPV�VXEMHFWHG�WR�UDQGRP�VHOHFWLRQ�
.�VHOHFWLRQ �RULJLQDOO\�N�VHOHFWLRQ��RFFXUV�LQ�VR�FDOOHG�ERWWRP�XS�UHJXODWHG�SRSXODWLRQV�� L�H�� LQ�SRSXODWLRQV�ZKRVH�VL]H�LV�OLPLWHG��DQG�UHJXODWHG��E\�WKH�DYDLODEOH�DPRXQW�RI�VRPH�UHVRXUFH��2Q�WKH�RWKHU�KDQG��U�VHOHFWLRQ RFFXUV�LQ�WRS�GRZQ�UHJXODWHG� SRSXODWLRQV�� L�H�� LQ� SRSXODWLRQV� OLPLWHG� �DQG� UHJXODWHG�� E\� WKH� DGYHUVH� HIIHFWV� RI� SUHGDWRUV� �KHUELYRUHV�� RU�SDUDVLWHV�� ,W� LV� YHU\� FRPPRQ� LQ� WZR�VSHFLHV� HFRV\VWHPV� �SUHGDWRU�SUH\� HFRV\VWHPV�� WKDW� WKH� SRSXODWLRQ� RI� SUH\� LV� U�VHOHFWHG��GXH�WR�WKH�DFWLYLW\�RI�D�SUHGDWRU���ZKLOH� WKH�SRSXODWLRQ�RI�SUHGDWRUV�LV�.�VHOHFWHG��WKURXJK�WKH�DYDLODELOLW\�RI�SUH\���,Q�D�.�VHOHFWHG�SRSXODWLRQ�WKH�FULWHULRQ�RI�ILWQHVV�LV�WKH�HIIHFWLYHQHVV�RI�WUDQVIRUPDWLRQ�RI�UHVRXUFHV�LQWR�ELRPDVV�RI�RIIVSULQJ��LQ�EDFWHULD�JURZLQJ�LQ�D�FKHPRVWDW��IRU�H[DPSOH��WKH�DPRXQW�RI�HQHUJ\��WKH�QXPEHU�RI�PROHFXOHV�RI�$73��



SURGXFHG�IURP�RQH�PROHFXOH�RI�JOXFRVH���,Q�U�VHOHFWHG�SRSXODWLRQV�WKH�FULWLFDO�SURSHUW\�RI�RUJDQLVPV��DQG�WKH�RQO\�RQH�VXEMHFW�WR�VHOHFWLRQ��LV�WKH�UDWH�RI�WUDQVIRUPDWLRQ�RI�D�UHVRXUFH�LQWR�D�ELRPDVV��LQ�EDFWHULD�LQ�D�WXUELGRVWDW��IRU�H[DPSOH��WKH�JURZWK�UDWH��
6HOHFWLRQ�FDQ�EH�DOVR�FODVVLILHG�ZLWK�UHVSHFW�WR�WKH�VHOHFWLQJ�DJHQWV��(QYLURQPHQWDO�VHOHFWLRQ RFFXUV�GXH�WR�WKH�DFWLRQ�RI�ELRWLF�DQG�DELRWLF�HQYLURQPHQWDO�IDFWRUV��6H[XDO�VHOHFWLRQ DFWV�GXH�WR�SUHIHUHQFHV�IRU�LQGLYLGXDOV�ZLWK�D�FHUWDLQ�WUDLW �RU�FRPELQDWLRQ�RI�WUDLWV��E\�WKHLU�PDWLQJ�SDUWQHUV��RU�GXH�WR�DFWLYH�FRPSHWLWLRQ��ILJKWV�RU�FRPEDWV��DPRQJ�UHSUHVHQWDWLYHV�RI�WKH�VDPH�VH[�IRU�PDWLQJ�SDUWQHUV��6H[XDO�VHOHFWLRQ�FDQ�RQO\�LQFUHDVH�WKH�LQGLYLGXDO�ILWQHVV�RI�DQ�RUJDQLVP�RQ�DFFRXQW�RI� WKH� ILWQHVV�RI�RWKHU�PHPEHUV�RI� WKH�SRSXODWLRQ��:KLOH�HQYLURQPHQWDO�VHOHFWLRQ�QHDUO\�DOZD\V� LQFUHDVHV� WKH�DYHUDJH�DEVROXWH� ILWQHVV� RI� RUJDQLVPV� LQ� D� SRSXODWLRQ� �WKH� VR�FDOOHG� IXQGDPHQWDO� WKHRUHP� RI� HYROXWLRQDU\� ELRORJ\��� VH[XDO�VHOHFWLRQ�FDQ�RIWHQ� UHVXOW� LQ� WKH�HYROXWLRQ�RI� WUDLWV� WKDW�KDYH�D�QHJDWLYH� LQIOXHQFH�RQ� WKH�DYHUDJH�ILWQHVV�RI�RUJDQLVPV��'XH�WR�VH[XDO�VHOHFWLRQ��WUDLWV�ZLWK�D�QHJDWLYH�LQIOXHQFH�RQ�WKH�YLDELOLW\�RI�RUJDQLVPV��VXFK�DV�H[WUHPHO\�ORQJ�DQG�YLYLG�IHDWKHUV�LQ�VRPH�ELUGV��FDQ�HYROYH��PRVWO\�LQ�PHPEHUV�RI�RQO\�RQH�RI�WKH�VH[HV��XVXDOO\�LQ�PDOHV���7KH�UXQDZD\�SURFHVV�GHVFULEHG� LQ� WKH�����V�E\�D�SURPLQHQW� ILJXUH�RI�PRGHUQ�HYROXWLRQDU\�ELRORJ\� �DQG�PRGHUQ� VWDWLVWLFV���5�$��)LVKHU�� LV�SUREDEO\�WKH�PDLQ�IDFWRU�UHVSRQVLEOH�IRU�WKH�HYROXWLRQ�RI�VXFK�VH[XDOO\�VHOHFWHG�WUDLWV��:KHQ�IHPDOHV�VWDUW�WR�SUHIHU�WKH�PDOHV�ZLWK�WKH�ORQJHVW�WDLOV��WKH\�FDQQRW�VWRS�RU�UHYHUVH�WKHLU�SUHIHUHQFHV��HYHQ�LI�WKH�YLDELOLW\�RI�PDOHV�ZLWK�H[WUHPHO\�ORQJ�WDLOV��WKH�ILQDO�SURGXFWV�RI�VH[XDO�VHOHFWLRQ��LV�ORZ��7KH�DWWUDFWLYHQHVV �DQG�WKHUHIRUH�WKH�ILWQHVV��RI�YLDEOH�VRQV�RI�D�PXWDQW� IHPDOH�ZKLFK�SUHIHUV� VKRUW� LQVWHDG�RI� ORQJ� WDLOV� �DQG�PDWHV�ZLWK� VKRUW�WDLO�PDOHV��ZRXOG�EH� YHU\� ORZ�EHFDXVH�WKH\�KDYH�VKRUW�WDLOV�OLNH�WKHLU�IDWKHU��DQG�PRVW�IHPDOHV�LQ�WKH�SRSXODWLRQ�SUHIHU�ORQJ�WDLOHG�PDOHV�
$OWHUQDWLYH� K\SRWKHVHV� �*RRG� JHQHV� K\SRWKHVHV�� VXJJHVW� WKDW� LW� LV� XVHIXO� IRU� IHPDOHV� WR�PDWH�ZLWK�PDOHV�ZLWK� RYHU�HYROYHG�VH[XDO� WUDLWV�DV� WKH�SUHVHQFH�RI� WKHVH�WUDLWV�VXJJHVWV� WKDW�VRPH�RWKHU�JHQHV��JHQHV�IRU�WKH�XWLOLWDULDQ�DVSHFWV�RI�VXUYLYDO�DQG�UHSURGXFWLRQ��RI�WKHVH�PDOHV�DUH�SUREDEO\�YHU\�JRRG��7KH�,QGLFDWRU�K\SRWKHVLV VXJJHVWV�WKDW�RQO\�PDOHV�LQ�JRRG� KHDOWK� DUH� DEOH� WR� IXOO\� H[SUHVV� WKH� VH[XDO� WUDLW� DQG� WKH�+DQGLFDS� K\SRWKHVLV VXJJHVWV� WKDW� DPRQJ� WKH� PDOHV�KDQGLFDSSHG�E\�SURPLQHQW�VH[XDO WUDLWV�RQO\�WKH�LQGLYLGXDOV�ZLWK�YHU\�JRRG�JHQHV�FDQ�VXUYLYH�WR�PDWXULW\�
6RPH�WUDLWV�FDQ�HYROYH�GXH�WR�SDUHQWDO�VHOHFWLRQ��)RU�H[DPSOH��WKH�JODULQJ�LQWHULRU�RI�WKH�EHDN�DQG�VRPHWLPHV�HYHQ�WKH�FRORUIXO�SOXPDJH�RI�FKLFNV�SUREDEO\�HYROYHG�GXH�WR�D�WHQGHQF\ RQ�WKH�SDUW�RI�WKH�SDUHQWV�WR�SUHIHUHQWLDOO\�IHHG�WKH�FKLFN�ZLWK�WKH�PRVW�JODULQJ�EHDN�LQWHULRU�RU�WKH�PRVW�FRORUIXO�SOXPDJH�
$UWLILFLDO�VHOHFWLRQ RSHUDWHV�GXH�WR�KXPDQ�DFWLYLW\��HLWKHU�LQWHQWLRQDO��EUHHGLQJ�RI�QHZ�YDULHWLHV�RI�SODQWV�RI�DQLPDOV��RU�XQLQWHQWLRQDO� �D� V\VWHPDWLF� WHQGHQF\� WR� SUHIHU� PRUH� GRFLOH� LQGLYLGXDOV� RU� LQGLYLGXDOV� ZLWK� DWWULEXWHV� UHVHPEOLQJ�FKLOGUHQ��
$� YHU\� LPSRUWDQW� NLQG� RI� VHOHFWLRQ� LV� IUHTXHQF\�GHSHQGHQW� VHOHFWLRQ�� 7KLV� RFFXUV�ZKHQHYHU� WKH� ELRORJLFDO� ILWQHVV� RI�FDUULHUV�RI�D�FHUWDLQ�WUDLW�GHSHQGV�RQ�WKHLU�IUHTXHQF\�LQ�D�SRSXODWLRQ��7KH�H[LVWHQFH�RI�D�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�ILWQHVV� RI� FDUULHUV� DQG� WKHLU� IUHTXHQF\� FDQ� UHVXOW� LQ� WKH� ORQJ�WHUP� SUHVHUYDWLRQ� RI� D� SRO\PRUSKLVP�� L�H�� LQ� WKH� VWDEOH�EDODQFHG�FRH[LVWHQFH�RI�GLIIHUHQW�DOOHOHV�RI�D�SDUWLFXODU�JHQH�LQ�WKH�JHQH�SRRO�RI�D�SRSXODWLRQ��,Q�PDQ\�FDVHV�WKH�ILWQHVV�RI�FDUULHUV�RI�D�SDUWLFXODU� WUDLW�GHSHQGV�RQO\�LQGLUHFWO\�RQ�WKHLU�IUHTXHQF\�� LW�GHSHQGV�RQ�WKH�IUHTXHQF\�RI�FDUULHUV�RI�D�VHFRQG�WUDLW��ZKLOH�WKH�IUHTXHQF\�RI�WKH�VHFRQG�WUDLW�LV�DJDLQ�GHSHQGHQW�RQ�WKH�IUHTXHQF\�RI�FDUULHUV�RI�WKH�ILUVW�WUDLW��)RU�H[DPSOH�� WKH� ILWQHVV� RI� UHG�EHDNHG�PDOHV� FDQ�EH� SRVLWLYHO\� LQIOXHQFHG�E\� WKH� IUHTXHQF\�RI� IHPDOHV�ZLWK� WKH� JHQH� IRU�SUHIHUULQJ�UHG�EHDNHG�PDOHV��7KH�IUHTXHQF\�RI�VXFK�IHPDOHV�PXVW�SRVLWLYHO\�FRUUHODWH�ZLWK�WKHLU�ILWQHVV�DQG�WKLV�ILWQHVV�FDQ�RIWHQ�FRUUHODWH�ZLWK�WKH�DYDLODELOLW\�RI�UHG�EHDNHG�PDOHV�LQ�WKH�SRSXODWLRQ��L�H��ZLWK�WKH�IUHTXHQF\�RI�WKH�JHQH�IRU�UHG�EHDNV�LQ�WKH�JHQH�SRRO�RI�WKH�SRSXODWLRQ�
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�����(YROXWLRQDU\�'ULYHV
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2QO\�'DUZLQLDQ�PHFKDQLVPV�RI�HYROXWLRQ�FDQ�SOD\�D�UROH�LQ�HYROXWLRQ�LQ�WKH�PRGHUQ�'1$�ZRUOG��(UURUV�LQ�WKH�FRS\LQJ�RI�D�UHSOLFDWRU��'1$��RU�51$�LQ�VRPH�YLUXVHV��UHVXOW�LQ�FKDQJHV�LQ�WKH�SURSHUWLHV�RI�LQWHUDFWRUV��WKH�RUJDQLVP¶V�ERGLHV���&KDQJHV� LQ� DQ� RUJDQLVP¶V� SURSHUWLHV� LQIOXHQFH� WKH� HIILFLHQF\� RI� LWV� IXQFWLRQV�� DQG� FRQVHTXHQWO\� WKH� SUREDELOLW\� RI� LWV�VXUYLYDO� XQWLO� PDWXULW\�� L�H�� WKH� SUREDELOLW\� RI� VXFFHVVIXOO\� SDVVLQJ� RQ� FRSLHV� RI� LWV� UHSOLFDWRU� WR� WKH� QH[W� JHQHUDWLRQ��+RZHYHU�� � FKDQJHV� LQ� DQ� RUJDQLVP¶V� SURSHUWLHV� �LQ� SKHQRW\SH�� FDQ� QRW� LQIOXHQFH� WKH� UHSOLFDWRUV�� 7KH� EHJLQQLQJ� RI�FRRSHUDWLRQ�EHWZHHQ�QXFOHLF�DFLGV��UHSOLFDWRUV��DQG�SURWHLQV��WKH�PDLQ�EXLOGLQJ�EORFNV�RI�LQWHUDFWRUV��LV�FORVHO\�OLQNHG�WR�WKH�RULJLQ�RI�WKH�SURWHRV\QWKHWLF�DSSDUDWXV��QDPHO\�WKH�RULJLQ�RI�JHQHWLF�FRGH��:LWK�VRPH�VLPSOLILFDWLRQ�ZH�FDQ�VD\�WKDW�LQ�WKH�SURWHRV\QWKHWLF�SURFHVV��D�VHTXHQFH�RI�IRXU�GLIIHUHQW�QXFOHRWLGHV�LQ�D�OLQHDU�FKDLQ�RI�'1$�LV�WUDQVODWHG�LQWR�D�VHTXHQFH� RI� ��� GLIIHUHQW� DPLQR� DFLGV� LQ� D� OLQHDU� FKDLQ� RI� SURWHLQV�� 7KH� JHQHWLF� FRGH� LV� D� VHW� RI� VLPSOH� UXOHV� IRU� WKH�DVVLJQPHQW�RI�HDFK�RI�WKH����SRVVLEOH�FRPELQDWLRQV�RI�WULSOHWV�RI�QXFOHRWLGHV�WR�RQH�RI����GLIIHUHQW�DPLQR�DFLGV��8VLQJ�WKLV�0RUVH�&RGH�OLNH�GLFWLRQDU\�� WKH�SURWHRV\QWKHWLF�DSSDUDWXV� WUDQVODWHV�JHQHV� LQWR�SURWHLQV�� L�H�� V\QWKHVL]HV� WKH�PRVW�LPSRUWDQW�FRPSRQHQWV�RI�OLYLQJ�RUJDQLVPV��7KH�HYROXWLRQ�RI�WKH�JHQHWLF�FRGH�EDVHG�SURWHRV\QWKHWLF�DSSDUDWXV�LV�RQH�RI�WKH� WZR� ELJJHVW� HYROXWLRQDU\� P\VWHULHV� �WKH� VHFRQG� EHLQJ� WKH� HYROXWLRQ� RI� VH[XDO� UHSURGXFWLRQ��� ,Q� SUHVHQW�GD\�RUJDQLVPV�� WKH� SURWHRV\QWKHWLF� DSSDUDWXV� LV� D� YHU\� HIILFLHQW� GHYLFH� IRU� WKH� V\QWKHVLV� RI� WHQV� RI� WKRXVDQGV� RI� GLIIHUHQW�SURWHLQV��XVLQJ�RQO\�VHYHUDO�KXQGUHG�FRPSRQHQWV��+RZHYHU��DW� WKH�EHJLQQLQJ�RI�HYROXWLRQ�RUJDQLVPV�ZHUH�IDU�VLPSOHU��SUREDEO\�FRQWDLQLQJ�EHWZHHQ�VHYHUDO�WHQV�DQG�VHYHUDO�KXQGUHGV�RI�GLIIHUHQW�PROHFXOHV��7KHUHIRUH��LW�PXVW�EH�DVNHG�ZKDW�YDOXH� FRPSOLFDWHG� SURWHRV\QWKHWLF� DSSDUDWXV� FRXOG� KDYH� KDG� IRU� VXFK� VLPSOH� RUJDQLVPV��$W� WKH� VDPH� WLPH�� LW� LV� DOVR�GLIILFXOW�WR�LPDJLQH�WKH�H[LVWHQFH�RI�D�VXEVWDQWLDOO\�VLPSOLILHG�YHUVLRQ�RI�WKH�SURWHRV\QWKHWLF�DSSDUDWXV�



7KH� VHFRQG� SUREOHP�FRQQHFWHG�ZLWK� WKH� RULJLQ� RI� JHQHWLF� FRGH� FRQFHUQV� LWV� FDSDFLW\� WR� HYROYH�� ,W� LV� YHU\� GLIILFXOW� WR�LPDJLQH�D� WUDQVLWLRQ�EHWZHHQ�D�VLPSOH�YDULDQW�RI�D�JHQHWLF�FRGH��H�J��D�GXSOHWV�FRGH��LQWR�D�PRUH�DGYDQFHG�RQH��H�J��D�WULSOHWV�FRGH��ZLWKRXW�ORVLQJ�DOO�WKH�JHQHWLF�LQIRUPDWLRQ�ZULWWHQ�LQ�WKH�'1$�E\�WKH�RULJLQDO�FRGH��$W�SUHVHQW��KRZHYHU��ZH�KDYH�DW� OHDVW� WZR� LQGHSHQGHQW� OLQHV�RI� HYLGHQFH� IRU� WKH�JHQHWLF� FRGH¶V� FDSDFLW\� WR�HYROYH��2QH� LV� WKH�H[LVWHQFH�RI�VOLJKWO\�PRGLILHG�JHQHWLF�FRGHV��PRVWO\�LQ�WKH�RUJDQHOOHV�RI�HXNDU\RWLF�RUJDQLVPV��$QRWKHU�LV�WKH�IDFW WKDW�VLPLODU�DPLQR�DFLGV� DUH� XVXDOO\� FRGHG� E\� VLPLODU� QXFOHRWLGH� WULSOHWV�� ZKLFK� VXJJHVWV� WKDW� WKH� SUHVHQW� JHQHWLF� FRGH� HYROYHG� E\� WKH�JUDGXDO�H[SDQVLRQ�RI�VRPH�SULPLWLYH�DQFHVWRU�FRGH�
�����7KH�6H[XDO�'1$�:RUOG
7KH�WKLUG�PDMRU�VWHS�LQ�WKH�HYROXWLRQ�RI OLIH�RQ�(DUWK�ZDV�WKH�RULJLQ�RI�VH[XDO�UHSURGXFWLRQ��$W�WKH�SUHVHQW�WLPH��PRVW�RUJDQLVPV� DUH� UHJXODUO\� RU� DW� OHDVW� SHULRGLFDOO\� LQYROYHG� LQ� VRPH� IRUP� RI� VH[XDO� SURFHVV��2QO\� IHZ� OLQHV� RI� DVH[XDO�RUJDQLVPV�H[LVW�WRGD\�DQG�PRVW�RI�WKHP�UHSUHVHQW�RQO\�WHUPLQDO�EUDQFKHV�ZLWKLQ�D�WD[RQ�RI�VH[XDO�VSHFLHV��$W�WKH�VDPH�WLPH��DVH[XDO�LQGLYLGXDOV�ZRXOG�WKHRUHWLFDOO\�RXWFRPSHWH�VH[XDOO\�UHSURGXFLQJ�ULYDOV��XVXDOO\�ZLWKLQ�D�IHZ�JHQHUDWLRQV��EHFDXVH�D�SRSXODWLRQ�RI�DVH[XDO�IHPDOHV�ZRXOG�PXOWLSO\�DW� WZLFH�WKH�UDWH�RI�D�SRSXODWLRQ�RI�VH[XDO�IHPDOHV��6LQFH�WKH�����V�� D�QXPEHU�RI�GLIIHUHQW� WKHRULHV�KDYH�EHHQ� VXJJHVWHG� WR�H[SODLQ� WKH�H[LVWHQFH�RI� VH[XDO� UHSURGXFWLRQ� LQ�PRGHUQ�RUJDQLVPV�
7KH� ILUVW� JURXS� RI� VH[�RULJLQ� K\SRWKHVHV� VXSSRVHV� WKDW� VH[XDOLW\� LV� D� JRRG�IRU�SRSXODWLRQ� RU� JRRG�IRU�VSHFLHV�SKHQRPHQRQ� ZKLFK� HYROYHG� GXH� WR� HLWKHU� DQ� LQWHUSRSXODWLRQ� �JURXS�� RU� DQ� LQWHUVSHFLHV� VHOHFWLRQ�� $FFRUGLQJ� WR� RQH�K\SRWKHVLV�� VH[XDO� UHSURGXFWLRQ� JHQHUDWHV� YDULDELOLW\� RI� LQGLYLGXDOV� ZLWKLQ� SRSXODWLRQV� DQG� ZLWKLQ� VSHFLHV�� ZKLFK�LQFUHDVHV� WKH� FDSDFLW\� RI� SRSXODWLRQV� RU� VSHFLHV� WR� UHVSRQG� WR� HQYLURQPHQWDO� VHOHFWLYH� SUHVVXUH�� $QRWKHU� K\SRWKHVLV�SRLQWV�RXW�WKDW�WZR�RU�PRUH�GLIIHUHQW�DGYDQWDJHRXV�PXWDWLRQV�FDQ�XQGHUJR�IL[DWLRQ�DW�WKH�VDPH�WLPH�LQ�D�SRSXODWLRQ�RI�D�VH[XDO�VSHFLHV��ZKHQ�WKH\�PHHW�LQ�RQH�LQGLYLGXDO���ZKLOH�LQ�DQ�DVH[XDO�SRSXODWLRQ��RQO\�WKH�EHVW�PXWDWLRQ�FDQ�EH�IL[HG�ZKLOH�WKH�RWKHU��EHQHILWLDO��PXWDWLRQV�DUH�HOLPLQDWHG�IURP�WKH�SRSXODWLRQ��$QRWKHU�K\SRWKHVLV�SRLQWV�RXW�WKH�IDFW�WKDW�LQ�DQ�DVH[XDO�SRSXODWLRQ��JHQHWLF�GULIW� FDXVHV�D� FRQWLQXDO� DFFXPXODWLRQ�RI�PLOGO\�GHOHWHULRXV�PXWDWLRQV��D�SURFHVV�FDOOHG�0�OOHU¶V� UDWFKHW�� ,Q� VH[XDO� SRSXODWLRQV�� WKH� GHOHWHULRXV� PXWDWLRQV� DUH� UHSHDWHGO\� FRQFHQWUDWHG� LQ� FHUWDLQ� LQGLYLGXDOV��VHOHFWLRQ� DJDLQVW� ZKRP� UHPRYHV� WKHVH� PXWDWLRQV� IURP� WKH� JHQH SRRO�� 7KHVH� K\SRWKHVHV� DUH� SUREDEO\� ZURQJ�� 8QGHU�PRVW�FRQGLWLRQV�JURXS�VHOHFWLRQ�LV�PXFK�ZHDNHU�WKDQ�LQGLYLGXDO�VHOHFWLRQ�DQG�QR�IRUFH�H[LVWV�WR�LQWHUFHSW�VSUHDGLQJ�RI�DVH[XDO�PXWDQWV�ZLWKLQ�D�SRSXODWLRQ�RI� VH[XDO�RUJDQLVPV��UHJDUGOHVV�RI� WKH� IDFW� WKDW� WKH�YLFWRU\�RI�DVH[XDOV�GHFUHDVHV�FKDQFHV�RI�WKH�ZKROH�SRSXODWLRQ�RU�WKH�ZKROH�VSHFLHV�IRU�ORQJ�WHUP�VXUYLYDO��
$�VHFRQG�JURXS�RI�K\SRWKHVHV�VXJJHVWV�WKDW�VH[XDOLW\�LQFUHDVHV�HLWKHU�WKH�H[FOXVLYH�RU�LQFOXVLYH�ILWQHVV�RI�DQ�LQGLYLGXDO��6H[XDO� UHSURGXFWLRQ� LV�� IRU�H[DPSOH��FRQVLGHUHG�WR�EH�DQ�LPSRUWDQW�PHFKDQLVP�IRU�WKH�UHSDUDWLRQ�RI�FHUWDLQ�FODVVHV�RI�'1$� GDPDJH�� 7KH� H[LVWHQFH� RI� DVH[XDO� VSHFLHV�� KRZHYHU�� FRQWUDGLFWV� WKH� JHQHUDO� YDOLGLW\� RI� WKLV� K\SRWKHVLV��'LIIHUHQFHV� EHWZHHQ� RIIVSULQJ� LQ� VH[XDO� VSHFLHV� OHVVHQ� LQWUD�NLQ� FRPSHWLWLRQ� ZKLFK� LQFUHDVHV� WKHLU� LQFOXVLYH� ILWQHVV��$OVR�� GLIIHUHQFHV� EHWZHHQ�RIIVSULQJ� DQG�SDUHQWV� LQFUHDVH� WKH�FKDQFH�RI� VH[XDO� LQGLYLGXDOV�RXWFRPSHWLQJ�DVH[XDO�RQHV�XQGHU�FRQGLWLRQV�RI�FRQWLQXRXV�DWWDFN�E\�SDUDVLWHV��7KH�HYROXWLRQ�RI�SDUDVLWHV�LV�XVXDOO\�PXFK�IDVWHU�WKDQ�WKH�HYROXWLRQ�RI� WKHLU� KRVW�� 7KHUHIRUH�� SDUDVLWHV� FDQ� TXLFNO\� DGDSW� WR� WKH� JHQRW\SHV� RI� WKH�PRVW� FRPPRQ� YDULDQWV� RI� WKHLU� KRVW�� ,Q�VH[XDO�VSHFLHV��QHZ��SDUDVLWH�UHVLVWDQW��JHQRW\SHV�RULJLQDWH�E\�JHQHWLF�UHFRPELQDWLRQ�LQ�HYHU\�JHQHUDWLRQ�DQG�WKHUHIRUH�WKH\�FDQ��WHPSRUDULO\��HVFDSH�WKHLU�HQHPLHV�
+\SRWKHVHV� RI� HYROXWLRQDU\� WUDSV� VXJJHVW� WKDW� WKH� HYROXWLRQ�RI� VH[XDOLW\�PD\�EH� D� RQH�ZD\�SURFHVV��2QH� H[DPSOH� RI�VXFK�D�WUDS�LV�WKH�DFFXPXODWLRQ�RI�UHFHVVLYH�OHWKDO�PXWDWLRQV�LQ�JHQH�SRROV�RI�GLSORLG�VSHFLHV��7KHVH�PXWDWLRQV�KDYH�RQO\�D�PDUJLQDO�LQIOXHQFH�RQ�WKH�YLDELOLW\�RI�VH[XDO�SURJHQ\�EHFDXVH�WKHUH�LV�RQO\�D�VPDOO�SUREDELOLW\�WKDW�D�FKLOG�ZLOO�REWDLQ�D�FRS\�RI�WKH�VDPH�OHWKDO�PXWDWLRQ�IURP�ERWK�SDUHQWV��2Q�WKH�RWKHU�KDQG��DVH[XDO�SURJHQ\�REWDLQ�ERWK�FRSLHV�RI�HDFK�RI�WKHLU�JHQHV�IURP�WKH�VDPH�SDUHQW��ZKLFK�KLJKO\�LQFUHDVHV�WKH�SUREDELOLW\�RI�WKHLU�LQYLDELOLW\�GXH�WR�REWDLQLQJ�WZR�FRSLHV�RI�D�OHWKDO�DOOHOH�
$QRWKHU� K\SRWKHVLV� VXJJHVWV� WKDW� VH[XDOLW\� LV� D� SURGXFW� RI� VSHFLHV� VHOHFWLRQ�� $FFRUGLQJ� WR� WKLV� K\SRWKHVLV�� VH[XDO�UHSURGXFWLRQ� H[LVWV� EHFDXVH� LW� SRVLWLYHO\� LQIOXHQFHV� WKH� SUREDELOLW\� RI� VSHFLDWLRQ� �RU� QHJDWLYHO\� LQIOXHQFHV� WKDW� RI�H[WLQFWLRQ���UDWKHU�WKDQ�EHFDXVH�RI�D�SRVLWLYH�LQIOXHQFH�RQ�WKH�ILWQHVV�RI�PHPEHUV�RI�VH[XDO�VSHFLHV�
7KH� HYROXWLRQ� RI� D� VH[XDO� VSHFLHV� GLIIHUV� LQ� RQH� YHU\� LPSRUWDQW� UHVSHFW� IURP� WKH� HYROXWLRQ�RI� DQ� DVH[XDO� RQH��:KLOH�DVH[XDO�RUJDQLVPV�FDQ�HDVLO\�HYROYH�XQGHU�VHOHFWLYH�SUHVVXUHV�E\�FODVVLFDO�'DUZLQLDQ�PHFKDQLVPV��WKH�VDPH�LV�QRW�WUXH�IRU�VH[XDO�VSHFLHV��7KH�SULQFLSDO�REVWDFOH�IRU�HYROXWLRQ�E\�QDWXUDO�VHOHFWLRQ�LV�ORZ�KHULWDELOLW\�RI�ELRORJLFDO�ILWQHVV��DQG�RIWHQ�DOVR�ORZ�KHULWDELOLW\�RI�SRO\JHQLF�WUDLWV��7KH�ILWQHVV�RI�DQ�RUJDQLVP�LV�GHWHUPLQHG�E\�LWV�SKHQRW\SH��+RZHYHU��WKH�LQIOXHQFH�RI�FHUWDLQ�SKHQHWLF�WUDLWV�RQ�ILWQHVV�LV�KLJKO\�³FRQWH[W�VSHFLILF´��L�H��WKH�VDPH�WUDLW�FDQ�EH�XVHIXO�LQ�WKH�FRQWH[W�RI� FHUWDLQ� WUDLWV�� DQG� LQ� WKH�FRQWH[W�RI�RWKHU� WUDLWV� FDQ�EH�KDUPIXO��6LPLODUO\�� WKH� LQIOXHQFH�RI�D�SDUWLFXODU�JHQH�RQ� WKH�SKHQRW\SH� LV� RIWHQ� FRQWH[W�VSHFLILF� �LQ� WKLV� FDVH� JHQRW\SH�FRQWH[W�VSHFLILF��� 'XH� WR� VR�FDOOHG� HSLVWDWLF� LQWHUDFWLRQV�EHWZHHQ�JHQHV��WKH�HIIHFW�RI�DQ�DOOHOH�RQ�WKH�SKHQRW\SH�GHSHQGV�RQ�WKH�SUHVHQFH�RU�DEVHQFH�RI�SDUWLFXODU�DOOHOHV�RI�RWKHU�JHQHV�� ,Q� DVH[XDO� RUJDQLVPV� WKH� JHQRW\SH� LV� WUDQVPLWWHG� EHWZHHQ� JHQHUDWLRQV� LQ� DQ� XQFKDQJHG� IRUP�� 7KHUHIRUH�� D�SDUWLFXODU�DOOHOH�KDV�WKH�VDPH�LQIOXHQFH�RQ�WKH�SKHQRW\SH��DQG�ILWQHVV��RI�ERWK�SDUHQW�DQG�SURJHQ\��,Q�VH[XDO�RUJDQLVPV��WKH� JHQRW\SHV� RI� RIIVSULQJ� DULVH� ³DQHZ´� HYHU\� JHQHUDWLRQ� E\�PL[LQJ� WKH� JHQHV� IURP� WKH� WZR� SDUHQWV�� 7KHUHIRUH�� WKH�VDPH� DOOHOH� �PXWDWLRQ�� RFFXUV� LQ� HYHU\� JHQHUDWLRQ� LQ� WKH� FRQWH[W� RI� D� GLIIHUHQW� JHQRW\SH�� DQG� LWV� LQIOXHQFH� RQ� WKH�



SKHQRW\SH� DQG� ILWQHVV� PLJKW� GUDPDWLFDOO\� GLIIHU� HYHQ� LQ� LWV� VLJQ�� 7KLV� PDNHV� DQ� HYROXWLRQDU\� UHVSRQVH� RI� D� VH[XDO�VSHFLHV�WR�VHOHFWLYH�SUHVVXUHV�GLIILFXOW��:KLOH�DVH[XDO�VSHFLHV�DUH��DV�D�UXOH��HYROXWLRQDULO\�SODVWLF�IRU�WKH�ZKROH�GXUDWLRQ�RI� WKHLU�H[LVWHQFH��SRSXODWLRQV�RI�VH[XDO�VSHFLHV�DUH�SODVWLF�RQO\�XQGHU�FRQGLWLRQV�RI�ORZ�JHQHWLF�SRO\PRUSKLVP��ZKHQ�WKH�DOOHOH�RFFXUV� LQ�HYHU\�JHQHUDWLRQ� LQ� WKH�VDPH�RU�D�YHU\�VLPLODU�FRQWH[W���6XFK�VLWXDWLRQV�RFFXU� IRU�H[DPSOH�DIWHU�D�ERWWOHQHFN�LQFOXGLQJ�VSHFLDWLRQ�HYHQW�RU�LQ�H[SHULPHQWV�ZLWK�VPDOO�RU�LQEUHG�SRSXODWLRQV��8QGHU�QRUPDO�FRQGLWLRQV��WKH�UHVSRQVH�RI� D�SRSXODWLRQ� WR� VHOHFWLRQ� LV� VORZ�DQG�PRVWO\� WUDQVLHQW�� L�H��DIWHU� WHUPLQDWLRQ�RI� WKH�VHOHFWLRQ�DQG�EUHHGLQJ�SURJUDP�WKH�SKHQRW\SHV�VWDUW� WR�UHWXUQ�WR�WKHLU�RULJLQDO�YDOXHV��7KHUHIRUH��PRVW�DQDJHQHWLF�FKDQJHV�LQ�WKH�HYROXWLRQ�RI�VH[XDO� VSHFLHV� DUH� SUREDEO\� FRQFHQWUDWHG� RQO\�ZLWKLQ� WKH� HDUOLHVW� SHULRG� RI� WKH� H[LVWHQFH� RI� D� QHZ� VSHFLHV��$IWHU� WKH�DFFXPXODWLRQ�RI�JHQHWLF�YDULDQFH�WKH�HYROXWLRQDU\�SODVWLFLW\�RI�D�VSHFLHV�GHFUHDVHV�RU�GLVDSSHDUV��7KH�VSHFLHV�ORVHV�WKH�DELOLW\� WR� UHVSRQG� DGDSWLYHO\� WR� FKDQJHV� LQ� WKH� ELRWLF� DQG� DELRWLF� HQYLURQPHQW� DQG� IRU� WKH� UHVW� RI� LWV� VRPHWLPHV� ORQJ�H[LVWHQFH�RQO\�SDVVLYHO\�ZDLWV�IRU�LWV�WHUPLQDO�H[WLQFWLRQ�
7KH�IUHH]H�XS�RI�HYROXWLRQDU\�SODVWLFLW\�RI�VH[XDO�VSHFLHV�LV�SUREDEO\�WKH�UHDVRQ�IRU�WKH�SXQFWXDOLVWLF�QDWXUH�RI�HYROXWLRQRI� PRVW� PXOWLFHOOXODU� �VH[XDO�� VSHFLHV� LQ� WKH� SDOHRQWRORJLFDO� UHFRUG�� &XUUHQW� SDOHRQWRORJLFDO� GDWD� PRVWO\� VXSSRUWV� D�SXQFWXDOLVWLF� SLFWXUH� RI� WKH� HYROXWLRQ� RI� PXOWLFHOOXODU� RUJDQLVPV�� LQ� ZKLFK� PRUSKRORJLFDO� FKDQJHV� RI� VSHFLHV� DUH�DVVRFLDWHG� ZLWK� WKH� PRPHQWV� RI� VSHFLDWLRQ� ZKLOH� DQ� HYROXWLRQDU\� VWDVLV�� L�H�� DQ� DEVHQFH� RI� DQDJHQHWLF� FKDQJHV�� LV�FKDUDFWHULVWLF�IRU�WKH�UHVW�RI�WKHLU�H[LVWHQFH��7KLV�FRQWUDGLFWV�WKH�JUDGXDOLVWLF�SLFWXUH�RI�HYROXWLRQ�GHGXFHG�IURP�WKH�QHR�'DUZLQLDQ�PRGHO�ZKLFK� VXSSRVHG� WKDW�PRVW�PRUSKRORJLFDO� FKDQJHV� VKRXOG� RFFXU� GXH� WR� LQWUDVSHFLILF� �RU� LQWHUDOOHOLF��VHOHFWLRQ�RSHUDWLQJ�GXULQJ� WKH�ZKROH�H[LVWHQFH�RI� WKH�VSHFLHV��$FFRUGLQJ� WR�WKLV�PRGHO��PRVW�DGDSWLYH�FKDQJHV�VKRXOG�RFFXU� LQ� ODUJH�SRSXODWLRQV�ZKHUH� WKH�HIIHFWLYHQHVV�RI�QDWXUDO�VHOHFWLRQ� LV�KLJKHVW��&ODGRJHQHVLV�DQG�DQDJHQHVLV�VKRXOG�EH� WZR� LQGHSHQGHQW� SURFHVVHV�� ,Q� FRQWUDVW�� WKH� IUR]HQ� SODVWLFLW\� PRGHO� VXJJHVWV� WKDW� WKH� FDSDFLW\� WR� HYROYH� D� QHZ�DGDSWLYH� WUDLW� LQ�D� ODUJH�VWDELOL]HG�SRSXODWLRQ�ZLWK�D�QDWXUDO� OHYHO�RI�YDULDQFH�LV�KLJKO\ OLPLWHG�� LI� LW�H[LVWV�DW�DOO��0RVW�DGDSWLYH� FKDQJHV� LQ� VH[XDO� VSHFLHV� HYROYH� LQ� VPDOO�� JHQHWLFDOO\� LVRODWHG� SRSXODWLRQV� XQGHU� FRQGLWLRQV� RI� GHFUHDVHG�YDULDQFH�DQG�LQFUHDVHG�KHULWDELOLW\�RI�ILWQHVV��L�H��LQ�WKH�HDUOLHVW�SHULRG�RI�WKH�H[LVWHQFH�RI�D�QHZ�VSHFLHV�

UHSOLFDWRU LQWHUDFWRU /DPDUFNLDQ�PHFKDQLVP 'DUZLQLDQ�PHFKDQLVP KRUL]RQWDO�WUDQVPLVVLRQ JUDGXDOLVWLF�HYROXWLRQ51$�ZRUOG 51$ 51$ \HV \HV QR \HV
$VH[XDO�'1$�ZRUOG

'1$��JHQRPH� RUJDQLVP QR \HV QR \HV
6H[XDO�'1$�ZRUOG

JHQH RUJDQLVP QR \HV QR QR
&XOWXUDO�HYROXWLRQ PHPH RUJDQLVP \HV \HV \HV \HV

7DEOH����'LIIHUHQFH�EHWZHHQ�IRXU�EDVLF�HSRFKV�RI�ELRORJLFDO�HYROXWLRQ� 7KH�HSRFKV��OLVWHG�LQ�WKH�ILUVW�FROXPQ��GLIIHU�E\�D�QDWXUH RI�HYROXWLRQDU\�UHSOLFDWRUV�DQG�LQWHUDFWRUV��E\�LQYROYHPHQW�DQG�UHODWLYH�UROH�RI�/DPDUFNLDQ�PHFKDQLVPV�LQ�HYROXWLRQ�RI�DGDSWLYH�WUDLWV��E\�SRVVLELOLW\�RI�KRUL]RQWDO�WUDQVPLVVLRQ�RI�HYROXWLRQDU\�QRYHOWLHV�EHWZHHQ�XQUHODWHG�LQGLYLGXDOV�LQ�D�SRSXODWLRQ��DQG�E\�JUDGXDOLVWLF�RU�SXQFWXDOLVWLF�QDWXUH�RI�DQDJHQHVLV��L�H���RI�SURFHVV�RI�FKDQJH�RI�SURSHUWLHV�RI�RUJDQLVPV�GXULQJ�HYROXWLRQ����
�����&XOWXUDO�(YROXWLRQ
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