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,Q� WKH�&V+DO±&X+DO V\VWHP� �+DO  �&O�� ,��FRPSOH[� FRPSRXQGV� &V&X�+DO� DQG&V�&X�+DO� DUH� IRUPHG� >�@�� &V&X�,� DQG&V&X�&O� IRUP� RUWKRUKRPELF� ODWWLFH�ZLWK� �PROHFXOHV� SHU� XQLW� FHOO� �WKH� &PFP VSDFHJURXS�� DQG� ODWWLFH� SDUDPHWHUV� D  �����c�E  ������c��F  �����c �&V&X�,���DQG�D  ����c�E  �����c��F  ����c �&V&X�&O��� >�@��$EVRUS�WLRQ� VSHFWUD� RI� ERWK� FRPSRXQGV� KDYH� EHHQFRQVLGHUHG� LQ� GHWDLO� LQ� >����@�� 7KH� ORZ�IUH�TXHQF\� HOHFWURQ� DQG� H[FLWRQ� H[FLWDWLRQVKDYH�EHHQ�HVWDEOLVKHG�WR�EHORQJ�WR�WKH�&X+DO
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DV�D�GLVWRUWHG�RUWKRUKRPELF� ODWWLFH��,W� LV�RILQWHUHVW� WR� VWXG\� WKH� HIIHFW� RI� FRPSRVLWLRQIOXFWXDWLRQV�LQ�WKH�DQLRQLF�VXEODWWLFH�RQ�WKHDEVRUSWLRQ� VSHFWUXP� RI�&V&X�&O�±�[,�[ FRP�SOH[� FRPSRXQGV�� ,Q� WKLV� ZRUN�� WKH� DEVRUS�WLRQ� VSHFWUD� RI� �&V&X�&O���±[�&V&X�,��[ WKLQILOPV� ZHUH� LQYHVWLJDWHG� ZLWKLQ� WKH� FRQFHQ�WUDWLRQ�UDQJH��≤[≤��7KH� WKLQ� ILOPV� �&V&X�&O���±[�&V&X�,��[ZHUH� SUHSDUHG� E\� YDFXXP� HYDSRUDWLRQ� RISXUH�&V&O��&V,��&X,��&X&O SRZGHU�PL[WXUHVRI� WKH�SUH�VSHFLILHG�PRODU�FRPSRVLWLRQ�RQWRTXDUW]� VXEVWUDWHV� KHDWHG� XS� WR� ����&�� 7KHPL[WXUH� ZDV� PHOWHG� SUHYLRXVO\� LQ� D� ERDWXQGHU� D� VFUHHQ�� 7KH� HYDSRUDWLRQ� UDWH� ZDVORZ��Y≈��c�V���:KHQ�SUHSDUHG�LQ�WKDW�PDQ�QHU��WKH�ILOP�DQVZHUV�LQ�WKH�FRPSRVLWLRQ�WRWKH� SUH�VSHFLILHG� VWRLFKLRPHWU\� RI� WKH�PL[�WXUH�� VLQFH� WKH� FRPSOH[� FRPSRXQG� KDV� WKHPHOWLQJ�SRLQW�FRQVLGHUDEO\�ORZHU�WKDQ�WKRVHRI� WKH� LQLWLDO� ELQDU\� FRPSRXQGV� >�@�� 7KHILOP� SKDVH� FRPSRVLWLRQ� ZDV� FRQWUROOHG� E\DEVRUSWLRQ� VSHFWUD� DQG� XVLQJ� HOHFWURQ� GLI�IUDFWLRQ� SDWWHUQV�� 7KH� RSWLFDO� H[DPLQDWLRQRI� WKH�SKDVH� FRPSRVLWLRQ� LV�SRVVLEOH�GXH� WRVLJQLILFDQW�GLIIHUHQFHV� LQ�WKH� ORQJ�ZDYH�H[�FLWRQ� EDQG� SRVLWLRQV� WKDW� DUH� DW� ���� H9�&V&O��� ���� H9� �&V,��� ����� H9� �&X,�� DQG�����H9��&X&O��ZKLOH�EHLQJ�ZLWKLQ�WKH�UDQJHRI�����WR�����H9�IRU�&V&X�&O�±�[,�[ FRPSOH[FRPSRXQGV�� 7KH� DEVRUSWLRQ� VSHFWUD� ZHUHPHDVXUHG�XVLQJ�DQ�6)����VSHFWURSKRWRPHWHULQ� WKH� �� WR� �� H9� UDQJH� DW�7  ����.�� 7KHILOP� WKLFNQHVV� ZDV� PHDVXUHG� E\� 7RODQVN\PHWKRG�� 7KH� H[FLWRQ� EDQG� SDUDPHWHUV� �WKHSRVLWLRQ�(P��KDOI�ZLGWK�Γ DQG�ε�P��ZHUH�GH�WHUPLQHG� DV� LQ� >�@�� 7KH� ORQJ�ZDYH� H[FLWRQEDQGV�ZHUH� DSSUR[LPDWHG� E\� D� V\PPHWULFDOWZR�RVFLOODWRU� FRQWRXU� EHLQJ� D� FRPELQDWLRQRI� /RUHQW]LDQ� DQG� *DXVVLDQ� RQHV�� (P�� Γ�DQG� ε�P YDOXHV� ZHUH� VHOHFWHG� VR� WKDW� WKHFDOFXODWHG� DQG� H[SHULPHQWDO� FRQWRXUV� ZHUHILW�WRJHWKHU�LQ�WKH�EHVW�PDQQHU�DW�WKH�ORQJ�ZDYH�EDQG�VORSH�$� VPDOO� &V&X�,� LPSXULW\� LQ� &V&X�&O�GRHV�QRW� UHVXOW� LQ� DQ\�DSSUHFLDEOH� FKDQJH� LQWKH�DEVRUSWLRQ�VSHFWUXP�RI�WKH�ODWWHU��)LJ�����,Q�WKH��≤[≤�����UDQJH��WKH�DEVRUSWLRQ�VSHF�WUXP�RI�&V&X�&O�±�[,�[ WKLQ� ILOPV� LV� LGHQWL�FDO� WR� WKDW�RI�&V&X�&O� >�@�� LQWHQVH�$���$��DQG�% EDQGV�DUH�REVHUYHG�DW�WKH�DEVRUSWLRQHGJH� DW� ������ ������ DQG� ����� H9�� UHVSHF�WLYHO\�� DV�ZHOO� DV� D�ZHDO�& EDQG�DW�����H9�$� IXUWKHU� LQFUHDVH� RI� WKH� LPSXULW\� FRQWHQWUHVXOWV� LQ�D� VXEVWDQWLDO� FKDQJH� LQ�WKH�VSHF�WUXP��$V� HDUO\� DV� DW�[  ������ D�KLJK�LQWHQ�VLW\� 4 EDQG� DSSHDUV� DW� ���� H9� ZKLOH� WKHH[FLWRQ� $ EDQG� UHWDLQHG� DW� WKH� DEVRUSWLRQ )LJ����� $EVRUSWLRQ� VSHFWUD� RI� &V&X�&O�±�[,�[WKLQ�ILOPV�
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HGJH� EHFRPHV� VWURQJO\� ZHDNHQHG�� 7KH� IXU�WKHU� LQFUHDVH� LQ�&V&X�,� FRQWHQW� UHVXOWV� LQZHDNHQLQJ� RI� WKH�4 EDQG� DQG� LQFUHDVHG� LQ�WHQVLW\� RI� ORQJ�ZDYH� H[FLWRQ� EDQGV�� 7KH�4EDQG�LV�REVHUYHG�XS�WR�[  �����,Q� WKH� ���≤[≤�� UDQJH�� WKH� DEVRUSWLRQVSHFWUXP� RI� &V&X�&O�±�[,�[ WKLQ� ILOPV� LVLGHQWLFDO� WR� WKDW� RI�&V&X�,� >�@�� LQWHQVH�$�DQG� $� H[FLWRQ� EDQGV� DUH� REVHUYHG� DW� WKHDEVRUSWLRQ� HGJH�� ZKLOH�% DQG� & EDQGV�� LQFRQWUDVW�WR�&V&X�&O���DUH�VXSHUSRVHG�RQ�WKHLQWHUEDQG�DEVRUSWLRQ�EDFNJURXQG�,W�KDV�EHHQ�VKRZQ�>����@�WKDW�WKH�ORZ�IUH�TXHQF\� H[FLWRQ� DQG� HOHFWURQ� H[FLWDWLRQV� LQ&V&X�+DO� �+DO  �&O�� ,�� DUH� ORFDOL]HG� LQ� WKH&X+DO VXEODWWLFH� RI� WKH� FRPSRXQGV�� ,Q� WKLVFRQQHFWLRQ�� LW� LV� UHDVRQDEOH� WR� FRPSDUH� WKHDEVRUSWLRQ� VSHFWUD� RI� &V&X�&O�±�[,�[ WKLQILOPV�ZLWK� WKRVH� RI� VROLG� VROXWLRQV� RI�&X&ODQG� &X, ELQDU\� FRPSRXQGV�� ,W� KDV� EHHQIRXQG�WKDW�QR�VROLG�VROXWLRQV�DUH�IRUPHG�LQWKH�&X&O±&X, V\VWHP��D�VPDOO�&X, DGPL[WXUHWR�&X&O UHVXOWV�LQ�DQ�DSSUHFLDEOH�ZHDNHQLQJRI� WKH� ORQJ�ZDYH� H[FLWRQ� DEVRUSWLRQ� EDQGV�= EDQG���)LJ�����DQG�DSSHDUDQFH�RI�DQ�DGGL�WLRQDO� DEVRUSWLRQ� EDQG� DW� ���� H9� �4 EDQG��$V� WKH�&X, FRQFHQWUDWLRQ� ULVHV�� WKH� H[FLWRQEDQG�EHFRPH�GLVDSSHDUHG�DQG�RQO\�WKH�LQWHU�EDQG�DEVRUSWLRQ�EDFNJURXQG�UHPDLQV� LQ�WKHH[FLWRQ�DEVRUSWLRQ�UHJLRQ��DW�WKH�VDPH�WLPH�WKH� 4 EDQG� LQWHQVLW\� LQFUHDVHV� VKDUSO\�6XFK�DEVRUSWLRQ�VSHFWUXP�LV�REVHUYHG�XS�WR

[  ������7KH�4 EDQG�LV�FORVH�WR�WKH�H[WULQVLF&X� RQHV�LQ�DONDOL�KDOLGH�FU\VWDOV��1D&O &X������� H9�� .&O &X��� ����� H9�� 5E&O�&X�������H9�>�@���7KH�&O± LRQLF�UDGLXV��UL  ����SP�LV� DOPRVW� D� KDOI� RI� WKH� ,± UL  ���� SP� >�@�6XEVWLWXWLRQ�,± IRU�&O± VHHPV�WR�FDXVH�D�VXFKVWURQJ�GLVRUGHULQJ�RI�WKH�&X&O QHDU�WR�WKH�,±LRQ� WKDW� RQO\� WKH�EDQG�DVVRFLDWHG�ZLWK�&X�LRQ� H[FLWDWLRQ� UHPDLQV� LQ� WKH� DEVRUSWLRQVSHFWUXP��$�VLPLODU�FDVH�VHHPV�WR�EH�DOVR�LQWKH� �&V&X�&O���±[�&V&X�,��[ WKLQ� ILOPV� DW[³ ����� VXEVWLWXWLRQ� ,± IRU�&O± LQ� WKH� VWUXF�WXUH� HOHPHQWV� RI� &X&O� ODWWLFH� FDXVHV� DVWURQJ�GLVWRUWLRQ�RI�WKH�WHWUDKHGURQV�UHVXOW�LQJ�LQ�D�FRQVLGHUDEOH�ZHDNHQLQJ�RI�WKH�H[FL�WRQ� EDQGV� DQG� DSSHDUDQFH� RI� DQ� LQWHQVH�4EDQG�DW�����H9�DVVRFLDWHG�ZLWK�H[FLWDWLRQ�RI&X� LRQV��7KH�DEVHQFH�RI�WKH�4 EDQG�DW�ORZ[ YDOXHV�LQ�&X&O DQG�&V&X�&O�±�[,�[ LV�OLNHO\DVVRFLDWHG�ZLWK�LWV�VXSHUSRVLWLRQ�RQ�WKH�FRQ�WLQXRXV� LQWHUEDQG� DEVRUSWLRQ� VSHFWUXP�WKXV�FDXVLQJ�LWV�EURDGHQLQJ�DQG�ZHDNHQLQJ�7KH�4 EDQG�DWWDLQV� LWV�KLJKHVW� LQWHQVLW\� DW[  �����DQG�EHFRPHV�ZHDNHQHG�DW�D�IXUWKHULQFUHDVH�RI�[��7KLV�FDQ�EH�H[SODLQHG�DV�IRO�ORZV��$W�[  ������ZH� REVHUYH� OLNHO\� WKH� DE�VRUSWLRQ� VSHFWUXP� RI� &V&X�&O��&X��� $V� [LQFUHDVHV� LQ� WKH� �&V&X�&O���Ü[�&V&X�,��[V\VWHP�� SDUWLDO� IRUPDWLRQ� RI�&V&X�&O�±�[,�[VROLG� VROXWLRQV� RFFXUV� ZKLOH� WKH&V&X�&O��&X� SKDVH�LV�UHWDLQHG��ZKDW�LV�HYL�GHQFHG�E\�WKH�4 EDQG�LQ�WKH�VSHFWUXP��'XHWR� WKH� VROLG� VROXWLRQ� IRUPDWLRQ�� WKH� LQWHQ�VLW\� RI� H[WULQVLF� 4 EDQG� GHFUHDVHV� ZKLOHWKDW�RI�ORQJ�ZDYH�H[FLWRQ�EDQGV�LQFUHDVHV�,Q�WKH�FRQFHQWUDWLRQ�UDQJH�������[≤���WKHDEVRUSWLRQ� VSHFWUXP� RI� WKH� ILOPV� XQGHUVWXG\�LV�VLPLODU�WR�WKDW�RI�&V&X�,� RQHV�>�@DQG� DQVZHUV� WR� WKH�&V&X�&O�±�[,�[ VROLG� VR�OXWLRQV��7KH�VROLG�VROXWLRQ�IRUPDWLRQ�LQ�WKDWFRQFHQWUDWLRQ�UDQJH� LV� IDYRUHG�E\�D�FRQVLG�HUDEO\�VPDOOHU�&O± LRQLF�UDGLXV�DV�FRPSDUHGWR� ,± DQG� ODUJHU�&X�,� GLVWDQFHV� LQ�&V&X�,��G&X±,≈���������SP��DV�FRPSDUHG�WR�WKRVH�LQ&V&X�&O� �G&X±&O≈���������SP�>�@���7KH�VXE�VWLWXWLRQ� &O± IRU� ,± GRHV� QRW� FDXVH� VXFK� DVWURQJ�GLVRUGHULQJ�RJ�WKH�&X+DO VXEODWWLFH�
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7KXV�� LW� IROORZV� IURP� WKH� FRQVLGHUDWLRQRI� DEVRUSWLRQ� VSHFWUD� WKDW� &V&X�&O�±�[,�[VROLG� VROXWLRQV� DUH� IRUPHG� ZLWKLQ� WKH� FRQ�FHQWUDWLRQ� UDQJHV� �≤[≤����� DQG� ������[≤��,Q� WKH� ���≤[≤���� UDQJH�� WKHUH� LV� D�PL[WXUHRI�WZR�SKDVHV� LQ�WKH�WKLQ�ILOPV��QDPHO\��RI&V&X�&O�±�[,�[ VROLG� VROXWLRQV� DQG&V&X�&O��&X��&V&X�&O� ZLWK� VWURQJO\�GLVRU�GHUHG�DQLRQLF�VXEODWWLFH�GXH�WR�VXEVWLWXWLRQRI� &O± LRQV� E\� ,± RQHV� KDYLQJ� D� ODUJHU� UD�GLXV��� 7KLV� FRQFOXVLRQ� LV� FRQILUPHG� DOVR� E\FRQFHQWUDWLRQ� GHSHQGHQFHV� RI� WKH� H[FLWRQEDQG�SDUDPHWHUV�7KH�FRQFHQWUDWLRQ�VKLIW�RI�WKH�ORQJ�ZDYHH[FLWRQ�EDQGV�$� DQG�$� WRZDUGV�ORZ�HQHUJ\REVHUYHG� DW� LQFUHDVLQJ� [ HYLGHQFHV� D� QDU�URZLQJ�EDQG�JDS�(J DV�,± VXEVWLWXWHV�IRU�&O±LQ� WKH�DQLRQLF�VXEODWWLFH�RI�WKH�FRPSRXQGV�,Q� WKH� ���≤[≤�� UDQJH�� D� VKRXOGHU�$� LV� RE�VHUYHG�RQ�WKH�ORQJ�ZDYH�HGJH�RI�WKH�% EDQGDIWHU� GLVFULPLQDWLRQ� RI� $� DQG� $� EDQGV�7KLV� VKRXOGHU� LV� DVFULEHG� WR� WKH� H[FLWDWLRQRI��V H[FLWRQ��,Q�WKDW�FRQFHQWUDWLRQ�UDQJH��WKH(J� YDOXH� ZDV� GHWHUPLQHG� IURP� WKH� SRVL�WLRQV�RI�$� DQG�$� EDQGV�>�@��,Q�WKH�����≤[������ UDQJH�� WKH�(J� YDOXH�ZDV� GHWHUPLQHGIURP� WKH� SRVLWLRQ� RI� WKH� HGJH� LQIOH[LRQSRLQW� DIWHU� GLVFULPLQDWLRQ� RI� $� DQG� $�EDQGV��ZKLOH�LQ�WKH��≤[≤�����UDQJH��IURP�WKHSRVLWLRQ�RI�WKH�HGJH�LQIOH[LRQ�SRLQW�DIWHU�GLV�FULPLQDWLRQ� RI� $��� $��� DQG� % EDQGV�� :KHQGHWHUPLQLQJ� WKH� EDQG� JDS� (J�� WKH� GLVWDQFHEHWZHHQ�WKH�ORZHU�DQG�XSSHU�VXEEDQGV��∆(  ($� Ü�($��� ZDV� WDNHQ� LQWR� DFFRXQW� LQ� WKH����≤[≤�� UDQJH� DQG� ∆(  �(% Ü�($��� LQ� WKH�≤[≤�����RQH��7KXV��(J  �(J� Ü�∆(�,Q� &V&X�&O�±�[,�[�� (J GHFUHDVHV� IURP�����H9��[  ���� WR������H9� �[  ���� �)LJ�����:LWKLQ� �≤[≤����� (J UHPDLQV� FRQVWDQW� WRZLWKLQ� WKH� H[SHULPHQWDO� HUURU�� ,W� IROORZVIURP� WKH� DEVRUSWLRQ� VSHFWUD�� WKH�&V&X�&O�VSHFWUXP� LV� REVHUYHG� XS� WR�[  ������ ZKLOHPDLQO\� WKH�&V&X�&O��&X� RQH� ZLWK� D� VPDOODGPL[WXUH�RI�&V&X�&O�±�[,�[ VROLG�VROXWLRQV�DW����≤[≤�����7KLV�VHHPV�WR�FDXVH�(J YDOXHVFORVH� WR� ����� LQ�&V&X�&O��� ,Q� WKH� ���≤[≤�UDQJH��(J GHFUHDVHV�OLQHDUO\�DV(J([) = (J(�) − D([ − ���)�� ���ZKHUH�(J���� ������H9��D  ������H9�$V� LV� PHQWLRQHG� DERYH�� WKH� VROLG� VROX�WLRQV� DUH� IRUPHG� LQ� WKH� FRQFHQWUDWLRQUDQJHV� �≤[≤����� DQG� ����≤[≤��� ,Q� WKRVHUDQJHV�� DV�[ LQFUHDVHV�� WKH�$� DQG�$� H[FL�WRQ� EDQGV� DUH� VKLIWHG� OLQHDUO\� WRZDUGVORQJHU� ZDYHOHQJWKV� �)LJ���D�� DFFRUGLQJ� WRWKH�ODZ

(H[([) = (H[(�) − D[�� ���ZKHUH�(H[���� �������DQG�������H9��D  �����DQG�����H9�IRU�WKH�$� DQG�$� EDQGV��UHVSHF�WLYHO\��7KH�FRQFHQWUDWLRQ�GHSHQGHQFH�RI�WKH% EDQG� SRVLWLRQ� LV� EHQW� WRZDUGV� ORZHU� HQ�HUJ\� YDOXHV�� WKLV� SKHQRPHQRQ� EHLQJ� ZHOONQRZQ� IRU� VROLG� VROXWLRQV� RI� ELQDU\� FRP�SRXQGV� DQG� GLVFXVVHG� WKHRUHWLFDOO\� PRUHWKDQ�RQFH��7KH�EHQG�LQ�WKH�(H[%�[��GHSHQG�HQFH� LV� GXH� PDLQO\� WR� WKH� VPDOO�VFDOH� IOXF�WXDWLRQV� RI� WKH� VROLG� VROXWLRQV�� (H[%�[�� LVGHVFULEHG�ZHOO�DV(H[% ([) = (H[% (�)[ + + (H[% (�)(� − [) + E[(� − [)�����ZKHUH�(H[%���� ������H9��(H[%���� �������H9�E  �Ü������H9�7KH� FRQFHQWUDWLRQ� GHSHQGHQFHV� RI� KDOI�ZLGWK�RI�WKH�$� DQG�% H[FLWRQ�EDQGV��)LJ����DUH� W\SLFDO� RI� VROLG� VROXWLRQV� DQG� DUH� SUH�VHQWHG�ZHOO�DV
Γ([) = Γ(�)(� − [) + Γ(�)[ + α[(� − [)�� ���ZKHUH� α  �β�G(H[�G[��� β LV� D� GLPHQVLRQOHVVFRQVWDQW� �α  ������ DQG� ����� H9� IRU�$� DQG% EDQGV��UHVSHFWLYHO\���7KXV��WKH�FRQFHQWUD�WLRQ� GHSHQGHQFH� Γ�[�� LV� GHILQHG� PDLQO\� E\

)LJ����� &RQFHQWUDWLRQ� GHSHQGHQFH� RI� H[FLWRQEDQG� SRVLWLRQV� (P�[�� >�D��� $� ����� $� ����� %���@� DQG� KDOI�ZLGWK� Γ�[�� >�E��� $� �����% ���@�
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WKH� FRQFHQWUDWLRQ� VKLIW� RI� WKH� H[FLWRQEDQGV�� G(H[�G[�� WKXV� LQGLFDWLQJ� WKH� ODUJH�VFDOH� FRPSRVLWLRQ� IOXFWXDWLRQ� LQ� WKH&V&X�&O�±�[,�[ VROLG� VROXWLRQV� DV� WKH� PDLQFDXVH�RI�WKH�H[FLWRQ�EDQG�EURDGHQLQJ�7KXV�� WKH� FRQFHQWUDWLRQ� GHSHQGHQFHV� RIWKH�SRVLWLRQ�DQG�ZLGWK�RI�WKH�ORQJ�ZDYH�H[�FLWRQ�EDQGV� LQ�&V&X�&O�±�[,�[ DUH� W\SLFDO�RIVROLG� VROXWLRQV� DQG�GR�QRW� FRQILUP� WKH� IRU�PDWLRQ�RI�FRPSOH[�FRPSRXQGV�&V&X�&O,� �,�DQG� &V&X�&O�, �,,�� LQ� WKH� V\VWHP�� DV� KDVEHHQ�SUHGLFWHG�LQ�>�@�7R� FRQFOXGH�� WKH� H[DPLQDWLRQ� RI� DEVRUS�WLRQ� VSHFWUD� KDV� VKRZQ� WKDW� WKH� VROLG� VROX�WLRQV�&V&X�&O�±�[,�[ DUH� IRUPHG� LQ� WKH� FRQ�FHQWUDWLRQ� UDQJHV� �≤[≤����� DQG� ����≤[≤��,Q� WKH� ���≤[≤���� UDQJH�� WKHUH� LV� D�PL[WXUHRI�WZR�SKDVHV� LQ�WKH�WKLQ�ILOPV��QDPHO\��RI&V&X�&O�±�[,�[ VROLG� VROXWLRQV� DQG&V&X�&O��&X��� 7KH� &V&X�&O��&X� SKDVH� UH�VXOWV� IURP� D� VWURQJ� GLVRUGHULQJ� RI� WKH� DQ�LRQLF� VXEODWWLFH� GXH� WR� VXEVWLWXWLRQ� RI�&O±LRQV�E\�,± RQHV�KDYLQJ�D�ODUJHU�UDGLXV��,W�LVMXVW� WKH� QHZ� 4 EDQG� DVVRFLDWHG� ZLWK� WKHH[FLWDWLRQ�RI�&X� LRQV� WKDW�DQVZHUV� WR� WKDWSKDVH��7KH�IRUPDWLRQ�RI�FRPSOH[�FRPSRXQGVLQ��&V&X�&O���±[�&V&X�,��[ SUHGLFWHG�LQ�>�@�LVFRQILUPHG�QHLWKHU�E\�DEVRUSWLRQ�VSHFWUD�QRUFRQFHQWUDWLRQ� GHSHQGHQFHV� RI� WKH� H[FLWRQEDQG� SDUDPHWHUV�� ,W� LV� OLNH� WKDW� WKH� FRP�SRXQG� �,�� LQ� >�@� FRUUHVSRQGV� WR� WKH� VROLGVROXWLRQ� ZLWK� [  ������ ZKLOH� �,,��� WR� WKDW

ZLWK� [  ������ DQG� D� KLJK� FRQFHQWUDWLRQ� RI&V&X�&O��&X� WKDW� FDXVHV� D� VWURQJ� GLVWRU�WLRQ�RI�RUWKRUKRPELF�ODWWLFH�ZLWK�LWV�V\PPH�WU\� UHGXFWLRQ� GRZQ� WR� PRQRFOLQLF� RQH� >�@�7KH� FRQFHQWUDWLRQ� GHSHQGHQFHV� RI� WKH� SRVL�WLRQ� RI� H[FLWRQ� EDQGV�(H[�[�� DUH� W\SLFDO� RIVROLG� VROXWLRQV� DQG� DUH� GHILQHG� E\� VPDOO�VFDOH� FRPSRVLWLRQ� IOXFWXDWLRQV��7KH� FRQFHQ�WUDWLRQ�GHSHQGHQFH�RI�KDOI�ZLGWK�Γ�[��LV�GXHPDLQO\� WR� WKH� ODUJH�VFDOH� FRPSRVLWLRQ� IOXF�WXDWLRQV� 5HIHUHQFHV���(�0�+ROW�� '�+DPLOWRQ�� /�0DQVNHU� HW� DO��� LQ�$EVWU�� RI� ���� WK� $&6� 1DW��0HHW�� �'DOODV�7H[����������:DVKLQJWRQ���������S��������*�0HMHU�� =��$QRUJ��$OOJ��&KHP��� ����� �������������9�.�0LORVODYVN\�� 2�1�<XQDNRYD�� (�1�.RYD�OHQNR��)XQFWLRQDO�0DWHULDOV������������������9�.�0LORVODYVN\��(�1�.RYDOHQNR��2�1�<XQDN�RYD��2SWLND�L�6SHNWU���������������������6�*HOOHU��-�0�*DLQHV��-��6ROLG�6WDWH�&KHP��������������������-�9�%UDGOH\�� 3�'�*UHHQH�� 7UDQV��)DUDG��6RF��������������������9�.�0LORVODYVN\�� 2�1�<XQDNRYD�� 6XQJ� 7VLD�/LQJ��2SWLND�L�6SHNWU���������������������l�%HUWRODFFLQL��3�*DJOLDUGHOOL��*�3DGRYLQL��-��/XPLQHVFHQFH���������������������,�7�*RURQRYVN\�� <X�3�1D]DUHQNR�� (�)�1HN�U\DFK�� %ULHI� &KHPLFDO� +DQGERRN�� 1DXNRYD'XPND��.LHY��������>LQ�5XVVLDQ@�
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