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7KLV�ZRUN�LV�D�FRQWLQXDWLRQ�RI�LQYHVWLJD �WLRQV�LQWR�EHKDYLRU�RI�ORZ�IUHTXHQF\�GLVORFD �WLRQ�LQWHUQDO�IULFWLRQ��,)��OHYHO�LQ�PDWHULDOVVXEMHFWHG� WR� ZHDN� �+ ≈ ��� $�P��PDJQHWLFILHOG��:0)��SXOVHV��7KH�IDFW�RI�:0)�SXOVHHIIHFW�RQ�WKH�,)�OHYHO�ZDV�REVHUYHG�LQ�>���@ZKLOH� LQ� >�@�� D� ORQJ�WLPH�NLQHWLFV� RI� WKH� ,)OHYHO�YDULDWLRQ�DIWHU�DFWLRQ�RI�D�:0)�SXOVHRQ� D� PDWHULDO� ZDV� UHYHDOHG�� 7KH� NLQHWLFVZDV� REVHUYHG� E\�PHDVXULQJ� WKH� ,)� OHYHO� DW����GD\�LQWHUYDOV�GXULQJ����GD\V��WKH�PDWH �ULDO�ZDV�VXEMHFWHG�WR�PXOWLSOH��DERXW�D�KXQ �GUHG��:0)� SXOVHV�� ,W� LV� RI� LQWHUHVW� WR� UH �YHDO� WKH�,)�OHYHO�YDULDWLRQ�FKDUDFWHU�GXULQJILUVW� IHZ� PLQXWHV� DIWHU� DFWLRQ� RI� D� VLQJOH:0)�SXOVH�RQ�D�PDWHULDO�9DULRXV� PHWDOV� ZHUH� VHOHFWHG� DV� WKHVWXG\� REMHFWV�� QDPHO\�� WHFKQLFDO� SXULW\JUDGH� DOXPLQXP�� WLQ� EURQ]H� �%U� ������ ���8���� ��&K���� DQG� ��&K1�0)$� VWHHOV�� 7KHPDWHULDOV� ZHUH� LQ� QRQ�HTXLOLEULXP� PHWDV �WDEOH�VWDWH�GXH�WR�GHIRUPDWLRQ��GUDZLQJ�DQGUROOLQJ��� KDUGHQLQJ�� RU� FRQWLQXRXV� FDVWLQJ�7KH� VSHFLPHQV� ZHUH� RI� ��� PP� ZRUNLQJOHQJWK� DQG� ���PP� WRWDO� OHQJWK�� 7KH� VSHFL �PHQ� FURVV�VHFWLRQ� ZDV� HLWKHU� FLUFOH� RI

���� PP� LQ� GLD�� RU� �×��PP� VTXDUH�� 7KH�XSSHU�� DQG� �ORZHU�� VLGHV� ZHUH� FRQGLWLRQ �DOO\�IL[HG�IRU�HDFK�VSHFLPHQ�$Q�,)�VHWXS�RI�UHYHUVH�WRUVLRQ�SHQGXOXPW\SH� ZDV� XVHG� KDYLQJ� WKH� IUHH� GDPSHG� YL �EUDWLRQ� IUHTXHQF\� DERXW� �� +]�� 7KH� VHWXSFRPSULVHG� D�PDJQHWLF� FRLO� RI� ���PP� LQWHU �QDO�GLDPHWHU�DQG����PP�OHQJWK��7KH�VSHFL �PHQ�XQGHU�VWXG\�ZDV�PRXQWHG�LQ�WKH�VHWXSVR�WKDW�LWV�D[LV�ZDV�FRLQFLGHQW�ZLWK�WKH�FRLORQH�� WKH� �XSSHU�� EXWW� EHLQJ� IUHH� DQG� WKH�ORZHU�� RQH� IL[HG�� ,Q� WKLV� SRVLWLRQ�� WKHVSHFLPHQ� ZDV� VXEMHFWHG� WR� D� VLQJOH� :0)SXOVH�RI��⋅��⋅�����$�P�DPSOLWXGH�DQG����� VOHDGLQJ� HGJH� GXUDWLRQ�� ,PPHGLDWHO\� DIWHUWKH�PDJQHWLF�DFWLRQ��WKH�,)�OHYHO�ZDV�PHDV �XUHG�GXULQJ����PLQ�LQ���PLQ�LQWHUYDOV��7KH,)� YDOXH� ZDV� GHWHUPLQHG� E\� FDOFXODWLRQ� RIWKH� IUHH� GDPSHG� YLEUDWLRQ� QXPEHU� DV� WKHVSHFLPHQ� VWUDLQ� DPSOLWXGH� ZDV� GHFUHDVHGIURP� �⋅���� WR� ���⋅������ 7KH� ORJDULWKP� RIWKH� IUHH� GDPSHG� YLEUDWLRQ� DPSOLWXGH�ZDV�DOLQHDU� IXQFWLRQ� RI� WKH� YLEUDWLRQ� QXPEHU�WKDW� LV�� WKHUH� ZDV� QR� UHVLGXDO�PLFURSODVWLFVWUDLQ� RI� WKH� VSHFLPHQ�� 7KH� ,)� OHYHO� ZDVPHDVXUHG� WR� ZLWKLQ� ����� 7R� HOLPLQDWH� XQ �
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FRQWUROODEOH�VWUXFWXUH�FKDQJHV�DULVLQJ�LQ�WKHVSHFLPHQ� GXULQJ� LWV� PRXQWLQJ� LQWR� WKHVHWXS�� WKH�PHDVXUHPHQWV�ZHUH�GRQH� VHYHUDOGD\V�DIWHU�WKH�PRXQWLQJ�)LJ���� �&XUYH� D�� SUHVHQWV� WKH� WLPH� GH �SHQGHQFHV� RI� ,)� OHYHO� IRU� WKH� PDWHULDOV� VH �OHFWHG� �H[FHSW� IRU� ��� VWHHO�� DIWHU� D� VLQJOH:0)�SXOVH��7KH�UHVXOWV�REWDLQHG�VKRZ�WKDWWKH� ,)� OHYHO� LV� FKDQJHG� �E\� ��� WR� ��� ��GXULQJ� ILUVW� IHZ� PLQXWHV� DIWHU� WKH� :0)SXOVH� DFWLRQ�� ,Q� VRPH� FDVHV�� WKH� ,)� OHYHOILUVW�LQFUHDVHV�DQG�WKHQ�GHFUHDVHV�GXULQJ���WR� ��� PLQ�� WKXV� H[KLELWLQJ� D� PD[LPXP�6SHFLPHQV�����������ZKLOH�LQ�RWKHUV�FDVHV��LWGHFUHDVHV� ILUVW� DQG� WKHQ� LQFUHDVHV�� H[KLELW �LQJ� D� PLQLPXP� RIWHQ� IROORZHG� E\� D� PD[L �PXP��6SHFLPHQV��������7KH�UHDVRQV�IRU�VXFKGLVWLQFWLRQV�LQ�WKH�,)�OHYHO�EHKDYLRU�DUH�XQ �FOHDU��%DVLQJ�RQ�WKH�H[LVWLQJ�FRQFHSWV�>���@�WKH�IROORZLQJ�VXJJHVWLRQV�FDQ�EH�PDGH�

��� 7KH� ,)� OHYHO� FKDQJH� XQGHU� FRQVLGHUD �WLRQ�PD\�EH�UHODWHG�PRVW�SUREDEO\�WR�GLIIHU �HQFHV� LQ� DIWHUHIIHFW� FKDUDFWHU� RI� WKH�PDWH �ULDO� VWUXFWXUH� FKDQJHV� DV� D� UHVSRQVH� WR� UH �OD[DWLRQ�RI�LPSXULW\�GHIHFW�FRPSOH[HV��,'&�RI�GLVORFDWLRQ�SRLQW�GHIHFW�W\SH�GXH�WR�:0)SXOVH�� 6R� LW� LV� EHOLHYHG� WKDW� WKH� PDJQHWLFDFWLRQ�FDXVHV� FKDQJHV� LQ�DWRPLF� LQWHUDFWLRQRI�SRLQW�GHIHFWV�EHORQJLQJ�WR�,'&�DV�ZHOO�DVRI�WKH�PDWUL[�DWRPV�ZLWK�EURNHQ�ERQGV��GXHWR� FKDQJHV� LQ� WKHLU� DWRPLF� V\VWHPV��� 7KLVUHVXOWV�LQ�GLVWRUWLRQ�RI�HTXLOLEULXP�EHWZHHQ,'&�DQG�WKH�PDWHULDO�PDWUL[��7KXV��SUHSRVL �WLRQV�DULVH�IRU�,'&�UHDUUDQJHPHQW�XQGHU�DF �WLRQ� RI� LQWHUQDO� VWUHVVHV� LQ� WKH� PDWHULDO�6XFK� D� UHDUUDQJHPHQW� VKRXOG� REYLRXVO\� EHRI�GLIIHUHQW� FKDUDFWHU�GHSHQGLQJ�RQ� WKH� LQ �WHUQDO�VWUHVV�FKDUDFWHU�LQ�WKH�PDWHULDO��,W�LVOLNHO\�� IRU� H[DPSOH�� ZKHQ� WKH� LQWHUQDOVWUHVVHV�DUH�FRPSUHVVLYH�� WKH� ,'&�ZLOO� ILUVWEH� GHFRPSRVHG� LQ� WLPH� DQG� WKHQ� WKHLU� HOH �

)LJ����� ,)�WLPH�GHSHQGHQFHV�IRU�YDULRXV�PHW�DOV��8��� VWHHO� �����%U���� EURQ]H� ����� ��&K��VWHHO��������&K1�0)$�VWHHO������WHFKQLFDO�SX�ULW\�JUDGH�DOXPLQXP�����DIWHU�DFWLRQ�RI�VLQJOH:0)� SXOVH� SULRU� WR� �D�� DQG� DIWHU� �E�� WKHVSHFLPHQ�WXPEOLQJ�
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PHQWV� ZLOO� IRUP� QHZ� ,'&� PRUH� FORVH� WRHTXLOLEULXP�� $W� WHQVLOH� LQWHUQDO� VWUHVVHV�WKH� ,'6�ZLOO� EH�ILUVW� FRPSOHWHG�� WKHQ�GHFD\DQG� WKHQ� IRUP�QHZ�FRPSOH[HV��7KH�GLVORFD �WLRQV�LQYROYHG�LQ�WKH�,'&�ZLOO�EH�HLWKHU�XQ �ORFNHG�RU�ORFNHG�ZLWK�WKH�SRLQW�GHIHFW�FRP �SOH[HV�� UHVSHFWLYHO\�� RU� ORFNHG�XQORFNHG�UH �ORFNHG�� UHVSHFWLYHO\�� 7KH� ,)� OHYHO� ZLOOEHKDYH�LQ�WLPH�LQ�UHVSHFWLYH�PDQQHU��H[KLE �LWLQJ�HLWKHU�D�PD[LPXP�RU�D�PLQLPXP�IRO �ORZHG� E\� D� PD[LPXP�� 5HDO� PDWHULDOV� FRQ �WDLQ�REYLRXVO\�YDULRXV�,'&�W\SHV�ZLWK�GLIIHUHQWSDUDPHWHUV�RI�WKH�VWUXFWXUH�UHVSRQVH�WR�:0)SXOVH�DQG�VXEVHTXHQW�UHOD[DWLRQ�GXH�WR�LQWHUQDOVWUHVVHV�� &KDQJHV� LQ� VRPH� ,'&� W\SHV� VHHP� WRFDXVH� ORQJ�WLPH� YDULDWLRQV� LQ� WKH� ,)� OHYHO� RE �VHUYHG�LQ�>�@�ZKLOH�RWKHUV��VKRUW�WLPH�YDULDWLRQVUHYHDOHG�LQ�WKLV�ZRUN��)LJ�����FXUYHV D�����7KH�PDWHULDO�PDQXIDFWXULQJ�DQG�WUHDW �PHQW� E\� PHOWLQJ�� GHIRUPLQJ�� KDUGHQLQJ�HWF�� LV� DFFRPSDQLHG� E\� IRUPDWLRQ� RI� VWUXF �WXUH� LQKRPRJHQHLWLHV� DQG� LQWHUQDO� VWUHVVHVWKHUHLQ�� 6XFK� LQKRPRJHQHLW\� PD\� EH� HVSH �FLDOO\�SURQRXQFHG�DORQJ�WKH�D[LV�RI�D�GUDZQZLUH�� ,Q� WKLV� FDVH�� WHQVLOH� DQG� FRPSUHVVLYHLQWHUQDO�VWUHVVHV��DQG�SUREDEO\�,'&�DFFXPX �ODWLRQV��PD\�DOWHUQDWH�DORQJ�WKH�ZLUH�D[LV�DWFHUWDLQ� SHULRGLFLW\�� 7KH� ,'&�ZKHUH� WKH� LP �SXULW\�DWRPV�DUH�VPDOOHU�LQ�UDGLXV�WKDQ�WKHPDWUL[�RQHV�ZLOO�EH�FRQFHQWUDWHG�LQ�GRPDLQVRI� PD[LPXP� FRPSUHVVLYH� LQWHUQDO� VWUHVVHV�ZKLOH� WKRVH� ZKHUH� WKH� LPSXULW\� DWRPV� H[ �FHHG� LQ� UDGLXV� WKH�PDWUL[�RQHV�� LQ�GRPDLQVRI� PD[LPXP� WHQVLOH� LQWHUQDO� VWUHVVHV�� ,QWKLV� FRQQHFWLRQ�� WKH� LQWHUQDO� VWUHVVHV� DORQJWKH� VSHFLPHQ� D[LV� PD\� YDU\� LQ� FKDUDFWHUGHSHQGLQJ� RQ� WKH� DOWHUQDWLRQ� SHULRG�� WKHVSHFLPHQ� FXWWLQJ� VLWH� DQG� LWV� OHQJWK�� 7KHVWUHVVHV�PD\�EH�WHQVLOH�RQO\��RU�FRPSUHVVLYHRQO\��RU�EH�WHQVLOH�DW�RQH�VSHFLPHQ�HQG�DQGFRPSUHVVLYH�DW�DQRWKHU��,Q�RWKHU�ZRUGV��WKHWHQVLOH� DQG� FRPSUHVVLYH� LQWHUQDO� VWUHVVHV�DQG� SUREDEO\� WKH� ,'&� DFFXPXODWLRQV�� PD\EH� GLVWULEXWHG� QRQ�XQLIRUPO\� HLWKHU� ZLWKLQD� ZLUH� VHJPHQW� GHILQHG� E\� WKH� DERYH�PHQ �WLRQHG� DOWHUQDWLRQ� SHULRG�� RU� DORQJ� WKHVSHFLPHQ� D[LV� �LI� LWV� OHQJWK� LV� FORVH� WR� WKHDOWHUQDWLRQ�KDOI�SHULRG� DQG� WKH� VSHFLPHQ� LVFXW�RXW�LQ�WKH�ZLUH�VHFWLRQ�ZKHUH�WKLV�KDOI�SHULRG�H[LVWV�����:KHQ� ORZ�IUHTXHQF\� ,)� LV� VWXGLHG� E\UHYHUVH�WRUVLRQ�SHQGXOXP�PHWKRG��WKH�PDWH �ULDO� UHODWLYH� VWUDLQ� LV� VHW� DV� WKH� YLEUDWLRQVDUH� H[FLWHG� E\� H[WHUQDO� DFWLRQ�� 7KLV� VWUDLQLV� WKH�VDPH�DORQJ�WKH�ZKROH� VSHFLPHQ�D[LV�ERWK� DW� WKH� XSSHU� HQG� DQG� DW� WKH� ORZHU�IL[HG�� RQH�� ,I�� KRZHYHU�� WKH� WHQVLOH� DQGFRPSUHVVLYH� VWUHVVHV� DUH� GLVWULEXWHG� QRQ�XQLIRUPO\� DORQJ� WKH� VSHFLPHQ� D[LV�� WKH� UH �

VXOWLQJ� VWUHVV� GLVWULEXWLRQ� LV� DOVR� LQKRPR �JHQHRXV��,Q�WKLV�FRQQHFWLRQ��WKH�SURSDJDWLRQUHJXODULWLHV�RI�VRXQG�ZDYH��VWUDLQ��RU�VWUXF �WXUH�UHDUUDQJHPHQW�DORQJ�WKH�VSHFLPHQ�D[LVDUH� GHILQHG� E\� WKH� DERYH�PHQWLRQHG� VWUHVVGLVWULEXWLRQ�FKDUDFWHU��7KXV��LI�WKH�LQWHUQDOVWUHVV� GLVWULEXWLRQ� FKDUDFWHU� YDULHV� DORQJWKH�ZLUH� D[LV� �ZKHQ�PRYLQJ�GRZQZDUGV�� RUDORQJ� WKH� VSHFLPHQ� D[LV� �ZKHQ� PRYLQJGRZQZDUGV� DQG�XSZDUGV��� WKH�VWUXFWXUH�UH �DUUDQJHPHQW� FKDUDFWHU� LV� DOVR� GLIIHUHQW�0RVW� SUREDEO\�� LI� D� PD[LPXP� LV� REVHUYHG� LQWKH�WLPH�GHSHQGHQFH�RI�,)�DIWHU�D�:0)�SXOVHDFWLRQ��WKH�PDWHULDO�LQ�WKH�VSHFLPHQ�XSSHU�SDUWLV�XQGHU�FRPSUHVVLYH�LQWHUQDO�VWUHVVHV�ZKLOH�LQWKH�FDVH�RI�D�PLQLPXP��XQGHU�WHQVLOH�RQHV�7KH�VHW�RI�DERYH�VWDWHPHQWV�DOORZV�XV�WRVXSSRVH�ZKDW�IROORZV��D�� 7KH� GLIIHUHQW� EHKDYLRU� RI� ,)� OHYHO�D�PD[LPXP�RU�D�PLQLPXP��LQ�YDULRXV�PD �WHULDOV� �EHLQJ�LQ�LQLWLDO�QRQ�HTXLOLEULXP�PH �WDVWDEOH�VWDWH�� REVHUYHG�GXULQJ�WKH� ILUVW���RU� ��� PLQ� DIWHU� D� VLQJOH� :0)� SXOVH� LVFDXVHG�E\�QRQ�XQLIRUP�GLVWULEXWLRQ�RI�FRP �SUHVVLYH� DQG� WHQVLOH� LQWHUQDO� VWUHVVHV� DQG,'&� DFFXPXODWLRQV� LQ� WKH� PDWHULDO� DORQJ� DOHQJWK�VHFWLRQ�RI�WKH�ZLUH�RU�DORQJ�WKH�D[LVRI�WKH�VLQJOH�VSHFLPHQ��E�� 7KH� HIIHFW� RI� QRQ�XQLIRUP� GLVWULEX �WLRQ� RI� FRPSUHVVLYH� DQG� WHQVLOH� LQWHUQDOVWUHVVHV�DQG�,'&�DFFXPXODWLRQV�LQ�WKH�PDWH �ULDO� FDQ� EH� UHYHDOHG� E\� PHDVXULQJ� WKH� ,)OHYHO�DIWHU�D�VLQJOH�:0)�SXOVH�DFWLRQ�HLWKHURQ� VHYHUDO� VSHFLPHQV� FXW� RXW� RI� WKH� GH �IRUPHG�ZLUH��RU�VWULS��RU�RQ�WKH�VDPH�VSHFL �PHQ�XVLQJ�WKH�XSVLGH�GRZQ�WXPEOLQJ�7R� FKHFN� WKRVH� VXSSRVLWLRQV�� D� ��� VWHHOZLUH�ZDV�XVHG�GUDZQ�ZLWK������VTXHH]LQJ�)RXU� VSHFLPHQV� �1RV�� ��� ��� ��� ���ZHUH� FRQ �VHFXWLYHO\� FXW� RII� IURP� WKH�ZLUH�ZLWK� FRQ �YHQWLRQDOO\�IL[HG��XSSHU��DQG��ORZHU��HQGV�DFFRUGLQJ� WR� WKH� ZLUH� GUDZLQJ� GLUHFWLRQ��)LJ���� �FXUYHV�D��SUHVHQWV� WKH�VWXG\�UHVXOWVREWDLQHG� IRU� WKH� IRXU� VSHFLPHQV�� ,W� LV� VHHQWKDW�WKH�,)�WLPH�GHSHQGHQFHV�H[KLELW�GLIIHU �HQW� EHKDYLRU� WKDW� LV� FKDUDFWHUL]HG� E\� DPD[LPXP��6SHFLPHQV����������RU�E\�D�PLQL �PXP�IROORZHG�E\�D�PD[LPXP��6SHFLPHQ����7KH�,)�WLPH�GHSHQGHQFHV�DIWHU�WKH�VSHFLPHQWXPEOLQJ�DUH�DOVR�GLIIHUHQW��:KHUH�D�PD[L �PXP� ZDV� REVHUYHG� SULRU� WR� WXPEOLQJ�� DPLQLPXP� RU� D� PLQLPXP� IROORZHG� E\� DPD[LPXP�LV�QRZ�IRXQG��6SHFLPHQV���������VPDOO� VKLIWV� LQ� WLPH� DUH� SRVVLEOH��� LQ� FRQ �WUDVW�� ZKHUH� D� D� PLQLPXP� IROORZHG� E\� DPD[LPXP� �6SHFLPHQ� ��� ZDV� REVHUYHG� EH �IRUH�� D� PD[LPXP� LV� IRXQG� DIWHU� WKH� WXP �EOLQJ� �VHH�)LJ����� FXUYHV� E���6LPLODU� UHVXOWVZHUH� REWDLQHG� IRU� RWKHU� PDWHULDOV� �)LJ����
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FXUYHV� D� DQG� E��� 7KH� REVHUYHG� ,)� PD[LPDDQG�PLQLPD�DUH�PRUH�RU�OHVV�SURQRXQFHG�LQGLIIHUHQW� FDVHV�� ,W� FDQ� EH� VXSSRVHG� WKDWWKRVH� DUH� GXH� WR� FRPSUHVVLYH� DQG� WHQVLOHLQWHUQDO� VWUHVVHV�� UHVSHFWLYHO\�� WKDW� DUHKLJKHU�RU�ORZHU�LQ�GLIIHUHQW�FDVHV�8VLQJ�WKH�GDWD�RQ�WLPH�GHSHQGHQFHV�RI�,)IRU� IRXU� VSHFLPHQV� RI� VWHHO� ��� �)LJ������ZHDWWHPSWHG� WR� FRQVWUXFW� DQ� DSSUR[LPDWHGGLDJUDP� RI� GLVWULEXWLRQ� RU� FRH[LVWHQFH� RIFRPSUHVVLYH� DQG� WHQVLOH� LQWHUQDO� VWUHVVHVDORQJ� WKH�ZLUH�D[LV��$IWHU�EDFNJURXQG�VXE �WUDFWLRQ�� WKH�PD[LPXP�KHLJKW� ��∆4���� DQGPLQLPXP� GHSWK� ��∆4���� LQ� WKH� ,)� WLPH� GH�SHQGHQFHV�ZDV�VXSSRVHG�WR�EH�LQ�SURSRUWLRQWR� WKH� FRPSUHVVLYH� DQG� WHQVLOH� LQWHUQDOVWUHVV� OHYHO�� UHVSHFWLYHO\�� DW� WKH� VSHFLPHQHQG�� $IWHU� WKHVH� YDOXHV� �∆4���� ZHUH� GHWHU�PLQHG� DW� WKH� XSSHU� DQG� ORZHU� VSHFLPHQ

HQGV��WDNLQJ�LQWR�DFFRXQW�WKH�VSHFLPHQ�FXW �WLQJ� VHTXHQFH� DV� ZHOO� DV� WKH� ZRUNLQJ� DQGWRWDO� VSHFLPHQ� OHQJWK�� WKH� ∆4�� YDULDWLRQFKDUDFWHU�RYHU�WKH�ZLUH�OHQJWK�� O��ZDV�GHWHU�PLQHG��)LJ������7KH�FRPSDULVRQ�RI�GDWD�SUH �VHQWHG� LQ� )LJV���� DQG� �� HYLGHQFHV� WKDW� WKHSURQRXQFHG� PD[LPD� DQG� PLQLPD� LQ� WKH� ,)WLPH� GHSHQGHQFH� REVHUYHG� SULRU� DQG� DIWHUWKH� VSHFLPHQ� WXPEOLQJ� WDNH� SODFH� LQ� WKHFDVH�ZKHQ�WKH�PD[LPXP�VWUHVV��DQG�WKH�,'&DFFXPXODWLRQ�� YDOXHV� IDOO� RQ� WKH� RSSRVLWHVSHFLPHQ�HQGV��,Q�FRQWUDVW��LI�WKH�PD[LPXPVWUHVV��DQG�WKH�,'&�DFFXPXODWLRQ��YDOXHV�IDOORQ�WKH�VSHFLPHQ�PLGGOH�SDUW��WKH�,)�PD[LPDDQG�PLQLPD�DUH�PXFK�OHVV�SURQRXQFHG�$FFRUGLQJ� WR� WKH� REWDLQHG� ∆4��a�O�� GH�SHQGHQFH�� ZLWKLQ� D� ����PP� ORQJ� ZLUH� VHF �WLRQ�� WKH� FRPSUHVVLYH� DQG� WHQVLOH� LQWHUQDOVWUHVV�DOWHUQDWH�LQ�WKH�PDWHULDO�ZLWK�D�KDOI�
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