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$EVWUDFW�� 0RWLYDWLRQ�� 7R� FRPSDUH� HQWLUH� JHQRPHV�
IURP� GLIIHUHQW� VSHFLHV�� ELRORJLVWV� LQFUHDVLQJO\� QHHG�DOLJQPHQW� PHWKRGV� WKDW� DUH� HIILFLHQW� HQRXJK� WR�
KDQGOH� ORQJ� VHTXHQFHV�� DQG� DFFXUDWH� HQRXJK� WR�FRUUHFWO\� DOLJQ� WKH� FRQVHUYHG� ELRORJLFDO� IHDWXUHV�
EHWZHHQ� GLVWDQW� VSHFLHV�� 7KH� WZR� PDLQ� FODVVHV� RI�SDLUZLVH�DOLJQPHQWV�DUH�JOREDO�DOLJQPHQW��ZKHUH�RQH�VWULQJ� LV� WUDQVIRUPHG� LQWR� WKH� RWKHU�� DQG� ORFDO�DOLJQPHQW�� ZKHUH� DOO� ORFDWLRQV� RI� VLPLODULW\� EHWZHHQ�
WKH� WZR� VWULQJV� DUH� UHWXUQHG�� *OREDO� DOLJQPHQWV� DUH�OHVV�SURQH�WR�GHPRQVWUDWLQJ�IDOVH�KRPRORJ\�DV�HDFK�OHWWHU� RI� RQH� VHTXHQFH� LV� FRQVWUDLQHG� WR� EHLQJ�
DOLJQHG� WR� RQO\� RQH� OHWWHU� RI� WKH� RWKHU�� /RFDO�DOLJQPHQWV�� RQ� WKH� RWKHU� KDQG�� FDQ� FRSH� ZLWK�
UHDUUDQJHPHQWV� EHWZHHQ� QRQ�V\QWHQLF�� RUWKRORJRXV�UHJLRQV� E\� LGHQWLI\LQJ� VLPLODU� UHJLRQV� LQ� VHTXHQFHV��
WKLV�� KRZHYHU�� FRPHV� DW� WKH� H[SHQVH� RI� D� KLJKHU�IDOVH�SRVLWLYH�UDWH�GXH�WR�WKH�LQDELOLW\�RI�ORFDO�DOLJQHUV�
WR�WDNH�LQWR�DFFRXQW�RYHUDOO�FRQVHUYDWLRQ�PDSV���5HVXOWV�� ,Q� WKLV� SDSHU� ZH� LQWURGXFH� WKH�
QRWLRQ� RI� JORFDO� DOLJQPHQW�� D� FRPELQDWLRQ� RI� JOREDO�
DQG� ORFDO� PHWKRGV�� ZKHUH� RQH� FUHDWHV� D� PDS� WKDW�WUDQVIRUPV� RQH� VHTXHQFH� LQWR� WKH� RWKHU� ZKLOH�
DOORZLQJ� IRU� UHDUUDQJHPHQW� HYHQWV�� :H� SUHVHQW�6KXIIOH�/$*$1��D� JORFDO� DOLJQPHQW�DOJRULWKP� WKDW� LV�EDVHG�RQ�WKH�&+$26� ORFDO�DOLJQPHQW�DOJRULWKP�DQG�WKH� /$*$1�JOREDO� DOLJQHU�� DQG� LV� DEOH� WR� DOLJQ� ORQJ�
JHQRPLF�VHTXHQFHV��7R�WHVW�6KXIIOH�/$*$1�ZH�VSOLW�WKH� PRXVH� JHQRPH� LQWR� %$&�VL]HG� SLHFHV�� DQG�DOLJQHG� WKHVH� SLHFHV� WR� WKH� KXPDQ� JHQRPH�� :H�
GHPRQVWUDWH� WKDW� 6KXIIOH�/$*$1� FRPSDUHV�IDYRUDEO\� LQ� WHUPV� RI� VHQVLWLYLW\� DQG� VSHFLILFLW\� ZLWK�
VWDQGDUG� ORFDO� DQG� JOREDO� DOLJQHUV�� )URP� WKH�DOLJQPHQWV� ZH� FRQFOXGH� WKDW� DERXW� ��� RI�
KXPDQ�PRXVH� KRPRORJ\�PD\� EH� DWWULEXWHG� WR� VPDOO�UHDUUDQJHPHQWV������RI�ZKLFK�DUH�GXSOLFDWLRQV����$YDLODELOLW\�� 2XU� V\VWHPV�� VXSSOHPHQWDO�

LQIRUPDWLRQ�� DQG� WKH� DOLJQPHQW� RI� WKH� KXPDQ� DQG�PRXVH�JHQRPHV�XVLQJ�6KXIIOH�/$*$1�DUH�DYDLODEOH�
DW�KWWS���ODJDQ�VWDQIRUG�HGX�JORFDO�&RQWDFW��JORFDO#FV�VWDQIRUG�HGX��� ,QWURGXFWLRQ��7KH�DYDLODELOLW\�RI�FRPSOHWH�YHUWHEUDWH�JHQRPHV��VXFK�DV� WKH�KXPDQ��PRXVH�� DQG� IXJX��/DQGHU�HW� DO��������9HQWHU� HW� DO��������:DWHUVWRQ� HW� DO�� ������$SDULFLR� HW� DO�������� KDV� SXVKHG� FRPSDUDWLYH� JHQRPLFV� LQWR� D� QHZ� HUD��&RPSDULQJ� JHQRPLF� VHTXHQFHV� IURP� UHODWHG� VSHFLHV� LV� D�IUXLWIXO�VRXUFH�RI�ELRORJLFDO�LQVLJKW��DV�IXQFWLRQDO�HOHPHQWV�VXFK� DV� JHQHV� DQG� UHJXODWRU\� VLWHV� WHQG� WR� H[KLELW�VLJQLILFDQW� VHTXHQFH� VLPLODULW\� DFURVV� UHODWHG� JHQRPHV��ZKHUHDV� UHJLRQV� WKDW� DUH� QRW� IXQFWLRQDO� WHQG� WR� EH� QRQ�FRQVHUYHG� �'XEFKDN� HW� DO�� ������ *|WWJHQV� HW� DO�� �������3HUIRUPLQJ�DOLJQPHQW�RQ�D�ZKROH�JHQRPH�VFDOH�LQWURGXFHV�QHZ� FKDOOHQJHV�� DV� LW� LV� QR� ORQJHU� IHDVLEOH� WR� GR�PDQXDO�SRVW�SURFHVVLQJ� RI� WKH� DOLJQPHQWV� WR� HQVXUH� WKHLU�FRUUHFWQHVV���7KH� DYDLODELOLW\� RI� PXOWLSOH� JHQRPLF� VHTXHQFHV�DOVR�PDNHV� LW� SRVVLEOH� WR� OHDUQ�PRUH� DERXW� WKH�PXWDWLRQV�WKDW� '1$� XQGHUJRHV� GXULQJ� HYROXWLRQ�� DQG� WKXV� FUHDWH�EHWWHU� DOLJQPHQW� SURJUDPV�� ,Q� SDUWLFXODU�� PRVW� FXUUHQW�SURJUDPV� SHQDOL]H� LQVHUWLRQV�� GHOHWLRQV� DQG� VXEVWLWXWLRQV�RI� LQGLYLGXDO� EDVH� SDLUV� EHWZHHQ� WZR� VHTXHQFHV� �ZH� FDOO�WKHVH� HYHQWV� VLPSOH� HGLWV��� � ,W� LV� NQRZQ�� KRZHYHU�� WKDW�'1$�DOVR�PXWDWHV�E\�YDULRXV�UHDUUDQJHPHQW�HYHQWV��VXFK�DV�WUDQVORFDWLRQV��D�VXEVHJPHQW�LV�UHPRYHG�DQG�LQVHUWHG�LQ�D GLIIHUHQW�ORFDWLRQ�EXW�WKH�VDPH�RULHQWDWLRQ���LQYHUVLRQV��D�VXEVHJPHQW� RI� '1$� LV� UHPRYHG� IURP� WKH� VHTXHQFH� DQG�WKHQ� LQVHUWHG� EDFN� LQ� WKH� VDPH� ORFDWLRQ� EXW� RSSRVLWH�RULHQWDWLRQ��� GXSOLFDWLRQV� �D� FRS\� RI� D� VXEVHJPHQW� LV�LQVHUWHG� LQWR� WKH� VHTXHQFH�� WKH� RULJLQDO� VXEVHJPHQW� LV�XQFKDQJHG���RU�D�FRPELQDWLRQ�RI�WKH�DERYH��6HH�)LJXUH�����,Q� WKLV� SDSHU� ZH� H[SORUH� ORFDO� UHDUUDQJHPHQW� HYHQWV��ZKLFK�ZH�GHILQH�WR�EH�ORQJHU�WKDQ�����EDVH�SDLUV��ES��DQG�VKRUWHU�WKDQ�����WKRXVDQG�ES��.ES���
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2I�WKH�WZR�PDLQ�PHWKRGV�IRU�SDLUZLVH�DOLJQPHQW�± JOREDO�DOLJQPHQW��ZKLFK�VKRZV�KRZ�RQH�VHTXHQFH�FDQ�EH� WUDQVIRUPHG� LQWR� DQRWKHU� XVLQJ� D� FRPELQDWLRQ� RI� WKH�VLPSOH� HGLWV�� DQG� ORFDO� DOLJQPHQW�� ZKLFK� LGHQWLILHV� ORFDO�VLPLODULWLHV� EHWZHHQ� UHJLRQV� RI� VHTXHQFHV� ±� QHLWKHU�KDQGOHV� UHDUUDQJHPHQW� HYHQWV� VDWLVIDFWRULO\�� *OREDO�DOLJQPHQW�DOJRULWKPV�VXFK�DV�1HHGOHPDQ�:XQVFK���������'LDOLJQ� �0RUJHQVWHUQ� HW� DO�� �������080PHU� �'HOFKHU� HW�DO�� ������ ������� $YLG� �%UD\� HW� DO�� ������� DQG� /$*$1��%UXGQR�HW�DO��������GR�QRW�KDQGOH�WKHVH�HYHQWV�DW�DOO��WKH�PDS� EHWZHHQ� WKH� WZR� VHTXHQFHV� WKDW� D� JOREDO� DOLJQPHQW�DOJRULWKP� FUHDWHV� PXVW� EH� PRQRWRQLFDOO\� LQFUHDVLQJ� LQ�ERWK� VHTXHQFHV��:KLOH� ORFDO� DOLJQPHQW� PHWKRGV� VXFK� DV�6PLWK�:DWHUPDQ� �������� %/$67� �$OWVFKXO� HW� DO�� ������������� &+$26� �%UXGQR� 	� 0RUJHQVWHUQ� ������ DQG�%/$67=� �6FKZDUW]� HW� DO�� ������ DUH� DEOH� WR� LGHQWLI\�KRPRORJ\�LQ�WKH�SUHVHQFH�RI�UHDUUDQJHPHQWV�EHWZHHQ�WZR�VHTXHQFHV�� WKH\� GR� QRW� VXJJHVW� KRZ� WKH� WZR� VHTXHQFHV�FRXOG� KDYH� HYROYHG� IURP� WKHLU� FRPPRQ� DQFHVWRU�� /RFDO�DOLJQPHQW� DOJRULWKPV� DOVR� GHSHQGHQG� RQ� D� FXWRII� VFRUH��RQO\� WKRVH� DOLJQPHQWV� WKDW� VFRUH� DERYH� D� WKUHVKROG� DUH�DFFHSWHG��'HFLGLQJ�RQ� WKLV� FXWRII� FDQ�EH�GLIILFXOW�� LI� LW� LV�VHW�WRR�KLJK��VRPH�VLJQLILFDQW�KLWV�ZLOO�EH�PLVVHG��DQG�LI�LW�LV�VHW�WRR�ORZ�WKHUH�ZLOO�EH�WRR�PDQ\�IDOVH�SRVLWLYHV��$OVR��LQ�WKH�FDVH�ZKHUH�ERWK�VHTXHQFHV�KDYH�Q SDUDORJV��FRSLHV��RI� D� SDUWLFXODU� JHQH� RU� IHDWXUH�� ORFDO� DOLJQHUV� UHWXUQ� Q�

ORFDO�DOLJQPHQWV�EHWZHHQ�DOO�RI�WKH�SDLUV��ZKHUHDV�D�VLPSOH�JOREDO�DOLJQPHQW�PD\�PRUH�FOHDUO\�UHIOHFW�WKH�HYROXWLRQDU\�SURFHVV���0RVW� ZRUN� RQ� GHWHFWLQJ� ODUJH� VFDOH�UHDUUDQJHPHQWV� IRU�ZKROH� JHQRPHV� KDV� EHHQ� GRQH� DW� WKH�OHYHO�RI�JHQHV�DQG�FKURPRVRPHV��QRW�JHQRPLF�VHTXHQFHV��+HUH� HDFK� JHQH� LV� UHSUHVHQWHG� E\� D� XQLTXH� OHWWHU�� DQG� D�VWULQJ�RI�WKHVH�OHWWHUV�LV�D�µFKURPRVRPH�¶�+DQQHQKDOOL�DQG�3HY]QHU� ������� ZHUH� WKH� ILUVW� WR� SUHVHQW� DQ� DOJRULWKP� WR�ILQG� WKH� PLQLPDO� QXPEHU� RI� LQYHUVLRQV� UHTXLUHG� WR�WUDQVIRUP�RQH�FKURPRVRPH�LQWR�DQRWKHU��7KLV�PHWKRG�KDV�EHHQ�H[WHQGHG� WR�RWKHU�RSHUDWLRQV��VXFK�DV�WUDQVORFDWLRQV��EORFN� LQWHUFKDQJHV� DQG� WUDQVSRVLWLRQV� �+DQQHQKDOOL�������&KULVWLH� ������ %DIQD� DQG� 3HY]QHU� ������� 0RUH� UHFHQWO\�3HY]QHU� DQG� 7HVOHU� ������� KDYH� LQYHVWLJDWHG� WKH�UHDUUDQJHPHQWV�WKDW�KDYH�RFFXUUHG�EHWZHHQ�WKH�KXPDQ�DQG�PRXVH� JHQRPH�� DQG� IRXQG� WKDW� VLJQLILFDQW� VWUHWFKHV� RI�KXPDQ�PRXVH�KRPRORJ\�DUH�GXH�WR�PLFUR�UHDUUDQJHPHQWV��RI�VL]H�OHVV�WKDQ���PLOOLRQ�EDVH�SDLUV��0ES����9DUUH� HW� DO�� ������� SURSRVHG� D� GLVWDQFH� PHWULF�EHWZHHQ� WZR� '1$� VHTXHQFHV� WKDW� PRGHOV� YDULRXV�

UHDUUDQJHPHQW�HYHQWV��7KHLU�DOJRULWKP��FDOOHG�7QW���EXLOGV�D VHFRQG� VHTXHQFH� IURP� DQ� LQLWLDOO\� HPSW\� VWULQJ� XVLQJ�LQVHUWLRQV� DQG� FRS\LQJ�RI�EORFNV� IURP� WKH� ILUVW�VHTXHQFH��7KH�GLVWDQFH�EHWZHHQ� WKH�WZR�VWULQJV� LV�GHILQHG� WR�EH� WKH�.ROPRJRURY� FRPSOH[LW\� RI� WKH� SURJUDP� WKDW� EXLOGV� WKH�VHFRQG� VHTXHQFH�� 7KLV� DOJRULWKP� KDV� VHYHUDO�VKRUWFRPLQJV�� WKH� PRVW� QRWDEOH� EHLQJ� LWV� LQDELOLW\� WR�KDQGOH�VLPSOH�HGLW�RSHUDWLRQV���$Q� DOLJQPHQW� WRRO� IRU� JHQRPLF� VHTXHQFHV� WKDW�PRGHOV� UHDUUDQJHPHQWV� PXVW� PHHW� VHYHUDO� FULWHULD�� WKH�PRVW�LPSRUWDQW�RI�ZKLFK�LV�VSHHG��DQ�DOLJQHU�IRU�JHQRPLF�VHTXHQFHV� VKRXOG� EH� DEOH� WR� UDSLGO\� DOLJQ� VHTXHQFHV� RI�OHQJWK���0ES�RU�PRUH��/LNHZLVH��LW�LV�LPSRUWDQW�WR�XVH�DQ�REMHFWLYH� IXQFWLRQ� WKDW� FRUUHFWO\� SHQDOL]HV� YDULRXV�UHDUUDQJHPHQW� HYHQWV� DQG� VLPSOH� HGLWV�� ,Q� WKLV� ZRUN� ZH�LQWURGXFH� WKH� SUREOHP� RI� JORFDO� DOLJQPHQW�� D� K\EULG� RI�JOREDO� DQG� ORFDO� DOLJQPHQWV�� DQG� VSHFLI\�ZKDW� IHDWXUHV� D�JORFDO�DOLJQHU�VKRXOG�KDYH����:H� DOVR� SUHVHQW� 6KXIIOH�/$*$1� �6/$*$1��� D�JORFDO� DOLJQHU� FDSDEOH� RI� TXLFNO\� DOLJQLQJ� ORQJ� JHQRPLF�VHTXHQFHV�� 6/$*$1� LV� EDVHG� RQ� WKH� &+$26� DQG�/$*$1� DOLJQHUV� �%UXGQR�	�0RUJHQVWHUQ� ������ %UXGQR�HW�DO���������DQG�KDV�EHHQ�XVHG�WR�DOLJQ�WKH�PRXVH�JHQRPH��VSOLW� LQWR� %$&�VL]HG� SLHFHV�� WR� WKH� KXPDQ� JHQRPH�� :H�VKRZ� WKDW� 6/$*$1�� ZKHQ� FRPSDUHG� ZLWK� WKH� UHJXODU�/$*$1�JOREDO� DOLJQHU�� KDV�EHWWHU� VHQVLWLYLW\� DQG� VLPLODU�VSHFLILFLW\��:KHQ�FRPSDUHG�WR�WKH�%/$67=�ORFDO�DOLJQHU��6/$*$1� VKRZV� EHWWHU� VSHFLILFLW\� DW� D� PRGHVW� FRVW� LQ�VHQVLWLYLW\�� 8VLQJ� WKH� UHVXOWV� SURGXFHG� E\� 6/$*$1��ZH�GLVFXVV� WKH� FKDUDFWHULVWLFV� RI� WKH� ORFDO� UHDUUDQJHPHQW�HYHQWV�WKDW�RFFXUHG�VLQFH�WKH�GLYHUJHQFH�RI�WKH�KXPDQ�DQG�PRXVH�JHQRPHV��
� $OJRULWKPV��,Q� WKLV� VHFWLRQ�ZH� SUHVHQW� D� GHILQLWLRQ� RI� JORFDO�DOLJQPHQW�� DQG� SUHVHQW� 6/$*$1�� D� JORFDO� DOLJQPHQW�DOJRULWKP� WKDW� ZH� KDYH� LPSOHPHQWHG�� 6/$*$1� LV�PRUH�VHQVLWLYH� WKDQ� UHJXODU� JOREDO� DOLJQHUV�� \HW� LW� KDV� EHWWHU�VSHFLILFLW\�WKDQ�ORFDO�DOLJQHUV��)LQDOO\�6/$*$1�LV�DEOH�WR�UDSLGO\� DOLJQ� ORQJ� JHQRPLF� VHTXHQFHV� RI� OHQJWK� JUHDWHU�WKDQ���0ES���7KH�WRWDO�WLPH�WR�DOLJQ�WKH�KXPDQ�DQG�PRXVH�JHQRPHV�XVLQJ�6/$*$1�DQG�WKH�WHFKQLTXH�RI�&RXURQQH��HW� DO�� ������� RQ� D�PRGHUQ� FOXVWHU�ZDV� DERXW� ��� KRXUV� RI�ZDOO�FORFN�WLPH�����&38�GD\V���

)LJXUH��� &RPPRQ�UHDUUDQJHPHQW�HYHQWV��7RS�OHIW�FRUQHU�FRUUHVSRQGV�VWDUW�RI�ERWK�VHTXHQFHV��GLDJRQDO�OLQHV�WR�
DUHDV�RI�KRPRORJ\��$��1R�UHDUUDQJHPHQWV��FRQVLVWHQW�KRPRORJ\���%� 7UDQVORFDWLRQ�&� ,QYHUVLRQ�'� 'XSOLFDWLRQ��
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���� *ORFDO�$OLJQPHQW��$ JORFDO� DOLJQPHQW� EHWZHHQ� WZR� VHTXHQFHV� LV� D�VHULHV� RI� RSHUDWLRQV� WKDW� WUDQVIRUP�RQH� VHTXHQFH� LQWR� WKH�RWKHU��:H�EHOLHYH�WKH�QHFHVVDU\�VHW�RI�RSHUDWLRQV�LQFOXGHV�LQVHUWLRQV�� GHOHWLRQV�� SRLQW� PXWDWLRQV�� LQYHUVLRQV��WUDQVORFDWLRQV� DQG� GXSOLFDWLRQV�� (DFK� RSHUDWLRQ� LQFXUV� D�SHQDOW\�� DQG� WKH� WRWDO� HGLW� GLVWDQFH� EHWZHHQ� WKH� WZR�VHTXHQFHV� LV� WKH� VXP� RI� WKH� SHQDOWLHV�� ,W� PD\� DOVR� EH�DGYDQWDJHRXV� WR� SHQDOL]H� QRW� RQO\� LQGLYLGXDO� RSHUDWLRQV��EXW� DOVR� FRPELQDWLRQV�� IRU� LQVWDQFH� DQ� LQYHUWHG�WUDQVORFDWLRQ�VKRXOG�SRVVLEO\�KDYH�D� VPDOOHU�SHQDOW\� WKDQ�WKH� VXP� RI� DQ� LQYHUVLRQ� SHQDOW\� DQG� D� WUDQVORFDWLRQ�SHQDOW\�� )LQDOO\�� D� JORFDO� DOLJQPHQW� DOJRULWKP� VKRXOG� EH�V\PPHWULF� LQ� WKH� VHTXHQFH�RUGHU�� WKH� UHVXOWLQJ� DOLJQPHQW�VKRXOG�QRW�GHSHQG�RQ�WKH�RUGHU�LQ�ZKLFK�WKH�VHTXHQFHV�DUH�JLYHQ�� 2QH� RI� WKH� PDLQ� VKRUWFRPLQJV� RI� WKH� 6/$*$1�DOJRULWKP� SUHVHQWHG� EHORZ� DQG� WKH� DIRUHPHQWLRQHG� 7QW��DOJRULWKP� LV� WKDW� QHLWKHU� LV� V\PPHWULF� LQ� WKH� VHTXHQFH�RUGHU�� 7KLV� LV� HVSHFLDOO\� QRWLFHDEOH� ZKHQ� RQH� DOLJQV�GXSOLFDWHG� UHJLRQV�� DV� ERWK� 6/$*$1� DQG� 7QW�� ZLOO�FXUUHQWO\�UHSRUW�GXSOLFDWLRQV�LQ�RQO\�RQH�RI�WKH�VHTXHQFHV��� 7KLV�OLVW�RI�DOORZHG�RSHUDWLRQV�LV�QRW�PHDQW�WR�EH�FRPSOHWH�� DV�ZH� OHDUQ�PRUH�DERXW� WKH� HYROXWLRQ�RI�'1$�VHTXHQFHV��DGGLWLRQDO�RSHUDWLRQV�PD\�EHFRPH�QHFHVVDU\��,W�LV� DOVR� GLIILFXOW� WR� ILQG� JRRG� SDUDPHWHUV� IRU� WKH� YDULRXV�SHQDOWLHV�� DV� FXUUHQWO\� WKHUH� LV� QR� VRXQG� PDWKHPDWLFDO�EDVLV�IRU�JORFDO�DOLJQPHQWV��%RWK�WKHVH�DUHDV�DUH�SURPLVLQJ�WRSLFV�IRU�IXWXUH�ZRUN���
����� 7KH�6KXIIOH�/$*$1�$OJRULWKP�� 7KH�6/$*$1�DOJRULWKP�FRQVLVWV�RI�WKUHH�GLVWLQFW�VWDJHV��'XULQJ�WKH�ILUVW�VWDJH�WKH�ORFDO�DOLJQPHQWV�EHWZHHQ�WKH� WZR� VHTXHQFHV� DUH� IRXQG� XVLQJ� WKH� &+$26� WRRO��%UXGQR� 	� 0RUJHQVWHUQ� ������ %UXGQR� HW� DO�� �������6HFRQG�� WKH� PD[LPDO� VFRULQJ� VXEVHW� RI� WKH� ORFDO�DOLJQPHQWV�XQGHU�FHUWDLQ�JDS�SHQDOWLHV�LV�SLFNHG�WR�IRUP�D���PRQRWRQLF� FRQVHUYDWLRQ�PDS� ,W� LV� WKH� VWUXFWXUH� RI� WKLV�PDS� WKDW� PDNHV� 6/$*$1� GLIIHUHQW� IURP� VWDQGDUG�DQFKRUHG�JOREDO� DOLJQHUV�� )LQDOO\�� WKH� ORFDO� DOLJQPHQWV� LQ�

WKH�FRQVHUYDWLRQ�PDS�WKDW�FDQ�EH�SDUW�RI�D�FRPPRQ�JOREDO�DOLJQPHQW�DUH�MRLQHG�LQWR�PD[LPDO�FRQVLVWHQW�VXEVHJPHQWV�ZKLFK� DUH� DOLJQHG� XVLQJ� WKH� /$*$1� JOREDO� DOLJQHU��%UXGQR� HW� DO�� ������� 6HH� )LJXUH� �� IRU� D� JUDSKLFDO�RYHUYLHZ�RI� WKH� DOJRULWKP��7KH� H[DFW� SDUDPHWHUV� XVHG� LQ�WKH�DOJRULWKP�DUH�VSHFLILHG�LQ�$SSHQGL[����������� *HQHUDWLRQ�RI�/RFDO�$OLJQPHQWV�� 7R� JHQHUDWH� ORFDO� DOLJQPHQWV� EHWZHHQ� WKH� WZR�VHTXHQFHV�� 6/$*$1� XVHV� &+$26�� D� PHWKRG� WKDW� ILQGV�VPDOO�PDWFKLQJ�ZRUGV�ZLWK� GHJHQHUDF\�� DQG� FKDLQV� WKHP�LQWR� ORFDO� DOLJQPHQWV�� +HUH�� ZH� RQO\� VXPPDUL]H� WKH�&+$26� DOJRULWKP�� �6HH� %UXGQR� 	� 0RUJHQVWHUQ� ������%UXGQR�HW�DO���������&+$26� ZRUNV� E\� FKDLQLQJ� VKRUW� ZRUGV�� WKH�VHHGV� ZKLFK�PDWFK�EHWZHHQ� WKH� WZR� VHTXHQFHV��*LYHQ� D�ZRUG�OHQJWK�N� DQG�D�GHJHQHUDF\�F� D��N��F��VHHG�LV�D�SDLU�RI�N�ORQJ� ZRUGV� �N�PHUV�� WKDW� PDWFK� ZLWK� DW� PRVW� FGLIIHUHQFHV�EHWZHHQ�WKH�WZR�VHTXHQFHV��*LYHQ�D�PD[LPXP�GLVWDQFH�G� DQG�PD[LPXP�VKLIW�V� WZR�VHHGV�WKDW�DUH�[� DQG�\�OHWWHUV� DSDUW� LQ� WKH� ILUVW� DQG� VHFRQG� VHTXHQFHV��
UHVSHFWLYHO\��FDQ�EH�FKDLQHG�WRJHWKHU�LI�[�d G��\�d G� DQG�_[�
± \_�d V� $�VHHG�LV�FKDLQHG�WR�WKH�VLQJOH�SUHYLRXV�VHHG�WKDW�FUHDWHV�WKH�KLJKHVW�VFRULQJ�FKDLQ�DPRQJ�DOO�FKDLQV�WKDW�HQG�ZLWK�WKLV�VHHG��&+$26�DOVR�VXSSRUWV�D�WUDQVODWLRQ�RSWLRQ��LQ� ZKLFK� ERWK� QXFOHLF� VHTXHQFHV� DUH� WUDQVODWHG� LQ� DOO� ��FRGLQJ� IUDPHV� ��� IRUZDUG� DQG� �� UHYHUVH��� DQG� DOO�FRPELQDWLRQV�RI�IUDPHV�DUH�FRPSDUHG�LQ�WXUQ��$PLQR�DFLGV�DUH� JURXSHG� �6WDQIHO� ������� DQG� DOO� DPLQR� DFLGV� LQ� WKH�VDPH� JURXS� DUH� FRQVLGHUHG� HTXDO�� )LQDOO\�� WKH� FKDLQV� DUH�H[WHQGHG� XVLQJ� WKH� VWDQGDUG� XQJDSSHG� %/$67� �$OWVFKXO�HW� DO�� ������ H[WHQVLRQ�� XQWLO� WKH� VFRUH� GURSV� EHORZ� D�FHUWDLQ�WKUHVKROG��$IWHU�FRPSXWLQJ�WKH�FKDLQV��&+$26�VFRUHV�HDFK�FKDLQ�E\�D�UDSLG�VFRULQJ�PHFKDQLVP��XQJDSSHG�H[WHQVLRQV�DUH� SHUIRUPHG� LQ�ERWK�GLUHFWLRQV� IURP�HDFK� VHHG��DQG� WKH�RSWLPDO�ORFDWLRQ�WR�LQVHUW�D�JDS�RI�OHQJWK�H[DFWO\� _[ ±�\_ LV�IRXQG��7KH�UHVXOWLQJ�DOLJQPHQW�LV�VFRUHG�XVLQJ�D�VWDQGDUG�1HHGOHPDQ�:XQVFK� HGLW� PHWULF� ZLWK� SHQDOWLHV� GHVFULEHG�LQ� $SSHQGL[� ��� ,I� WKH� DOLJQPHQW� LV� GRQH� RQ� DPLQR� DFLG�

)LJXUH� ���2YHUYLHZ�RI� WKH�6/$*$1�$OJRULWKP��$� 7KH� ORFDO� DOLJQPHQWV� EHWZHHQ� WKH� WZR�VHTXHQFHV�DUH�JHQHUDWHG� XVLQJ� &+$26�� %�� 7KH� KLJKHVW� VFRULQJ� ��PRQRWRQLF� PDS� �LQGLFDWHG� LQ� EROG�� LV� IRXQG�� &� 7KH�
PD[LPDO�FRQVLVWHQW�VXEVHJPHQWV�RI�WKH���PRQRWRQLF�PDS��GDVKHG�ER[HV��DUH�DOLJQHG�XVLQJ�/$*$1��
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VHTXHQFHV�� WKH� UHVFRULQJ� LV� GRQH� XVLQJ� D� %/2680���PDWUL[��+HQLNRII�	�+HQLNRII���������������� %XLOGLQJ�WKH���0RQRWRQLF�&RQVHUYDWLRQ�0DS��
0RVW�WRROV�IRU�UDSLG�JOREDO�DOLJQPHQW�VWDUW�ZLWK�D�VHW�RI� ORFDO�DOLJQPHQWV��ZKLFK� WKH\� UHVROYH� LQWR�D�³URXJK�JOREDO�PDS´� �'HOFKHU� HW� DO�� ������%DW]RJORX� HW� DO�� ������%UD\� HW� DO�� ������ %UXGQR� HW� DO�� ������� 7KH� URXJK� JOREDO�PDS�PXVW�EH�QRQ�GHFUHDVLQJ�LQ�ERWK�VHTXHQFHV��,Q�RUGHU�WR�DOORZ� RXU� DOLJQPHQW� DOJRULWKP� WR� FDWFK� UHDUUDQJHPHQWV��ZH� UHOD[� WKLV� DVVXPSWLRQ� WR� DOORZ� WKH� PDS� WR� EH� QRQ�GHFUHDVLQJ� LQ� RQO\� RQH� VHTXHQFH�� ZLWKRXW� SXWWLQJ� DQ\�UHVWULFWLRQV� RQ� WKH� VHFRQG� VHTXHQFH�� :H� FDOO� WKLV� D� ��PRQRWRQLF�FRQVHUYDWLRQ�PDS� +HUH�ZH�VKRZ�KRZ�WR�FUHDWH�D ��PRQRWRQLF� FRQVHUYDWLRQ� PDS� XQGHU� WKH� DIILQH� JDS�PRGHO��� )RU� WKLV� SRUWLRQ� RI� WKH� DOJRULWKP� ZH� UHSUHVHQW�HDFK�ORFDO�DOLJQPHQW�/ JHQHUDWHG�LQ�WKH�SUHYLRXV�VHFWLRQ�DV�/  �VWDUW�� HQG�� VWDUW�� HQG�� VFRUH� VWUDQG���D�YHFWRU�ZLWK�VL[� ILHOGV�� WKH� VWDUW� DQG� HQG� SRVLWLRQV� RI� WKH� ORFDO�DOLJQPHQW� LQ� WKH� WZR� VHTXHQFHV�� WKH� VFRUH� RI� WKH�DOLJQPHQW�� DQG� WKH� VWUDQG�RQ�ZKLFK� WKH� DOLJQPHQW� RFFXUV�LQ�WKH�VHFRQG�VHTXHQFH��:H�GHILQH�ORFDO�DOLJQPHQWV�RQ�WKH�SRVLWLYH� VWUDQG�WR�KDYH�ERWK�VWDUW�SRVLWLRQV�OHVV� WKDQ�WKHLU�UHVSHFWLYH� HQG� SRVLWLRQV�� RQ� WKH� QHJDWLYH� VWUDQG�� WKH� HQG�SRVLWLRQ�LQ�VHTXHQFH���LV�VPDOOHU�WKDQ�WKH�VWDUW�SRVLWLRQ��&RQVLGHU�WZR�ORFDO�DOLJQPHQWV��/��DQG�/�� :H�FDOO�/��DQG�/� ��PRQRWRQLF�LI�/��VWDUW� ! /��HQG�� :H�FDOO�WKHVH�DOLJQPHQWV�FRQVLVWHQW�LI�����WKH\�DUH���PRQRWRQLF������WKH\�DUH�ERWK�RQ�WKH�VDPH�VWUDQG��DQG�����/��VWDUW� ! /��HQG� IRU�DOLJQPHQWV�RQ�WKH�SRVLWLYH�VWUDQG�RU�/��VWDUW� � /��HQG� IRU�DOLJQPHQWV�RQ�WKH�QHJDWLYH�VWUDQG��$Q�RUGHUHG�OLVW�RI�ORFDO�DOLJQPHQWV�>/����/N@ LV���PRQRWRQLF�RU�FRQVLVWHQW�LI�IRU�DQ\�SDLU�RI�ORFDO�DOLJQPHQWV�/L� /M LI�L ��M�WKHQ�/L�DQG�/M DUH���PRQRWRQLF�RU�FRQVLVWHQW��UHVSHFWLYHO\��,QWXLWLYHO\��D�OLVW�RI�ORFDO�DOLJQPHQWV�LV���PRQRWRQLF�LI� LW� LV�VWULFWO\� LQFUHDVLQJ�LQ� WKH� ILUVW� VHTXHQFH�� 7KH� OLVW� LV� FRQVLVWHQW� LI� WKH�DOLJQPHQWV� LQ� LW� DUH� VWULFWO\� LQFUHDVLQJ� LQ� ERWK� VHTXHQFHV�DQG�DOO�RQ� WKH�SRVLWLYH�VWUDQG��RU�VWULFWO\�LQFUHDVLQJ�LQ� WKH�ILUVW�VHTXHQFH�DQG�VWULFWO\�GHFUHDVLQJ�LQ�WKH�VHFRQG�DQG�DOO�DUH� RQ� WKH� QHJDWLYH� VWUDQG�� (TXLYDOHQWO\�� D� OLVW� RI� ORFDO�DOLJQPHQWV�LV�FRQVLVWHQW�LI�DOO�RI�WKHP�FDQ�EH�FKDLQHG�LQWR�D VLQJOH� JOREDO� DOLJQPHQW�� $� FRQVLVWHQW�� RUGHUHG� OLVW� RI�ORFDO� DOLJQPHQWV� ZLOO� FRQVHTXHQWO\� EH� UHIHUUHG� WR� DV� D�FRQVLVWHQW�FKDLQ� RU�D�FRQVLVWHQW�VXEFKDLQ�7KH� SUREOHP� RI� ILQGLQJ� WKH� KLJKHVW� VFRULQJ�FRQVLVWHQW�VXEVHW�RI�ORFDO�DOLJQPHQWV�FDQ�EH�VROYHG�XVLQJ�VWDQGDUG�G\QDPLF�SURJUDPPLQJ�LQ�WLPH�2�Q����E\�FKDLQLQJ�HDFK� DOLJQPHQW� /M WR� WKH� KLJKHVW� VFRULQJ� FRQVLVWHQW�VXEFKDLQ�HQGLQJ�LQ�VRPH�DOLJQPHQW�/L� VXFK�WKDW�/L DQG�/MDUH� FRQVLVWHQW�� (SSVWHLQ� DQG� FROOHDJXHV� �(SSVWHLQ� HW� DO�������� KDYH� VKRZQ� KRZ� WR� XVH� WKH� VSDUVH� G\QDPLF�SURJUDPPLQJ�WHFKQLTXH�WR�VSHHGXS�WKH�DOJRULWKP�WR�UXQ�LQ�WLPH�2�Q ORJ�Q���7KH�NH\�REVHUYDWLRQ�LV�WKDW�DW�DQ\�SRLQW�LQ�WKH� G\QDPLF� SURJUDPPLQJ�� WKH� VHW� RI� RSWLPDO� FRQVLVWHQW�VXEFKDLQV�FRQVLGHUHG�VR�IDU�SDUWLWLRQV�WKH�WZR�GLPHQVLRQDO�VSDFH�RI� �VWDUW�� VWDUW�� FRRUGLQDWHV� LQWR�³LQIOXHQFH�DUHDV´�

VXFK�WKDW�DQ\�ORFDO�DOLJQPHQW�LQ�D�SDUWLFXODU�LQIOXHQFH�DUHD�PXVW�EH�FKDLQHG�WR�D�SDUWLFXODU�SUHYLRXV�RSWLPDO�FRQVLVWHQW�VXEFKDLQ�� %\� FRQVLGHULQJ� ORFDO� DOLJQPHQWV� LQ� RUGHU� RI�LQFUHDVLQJ�VWDUW�� ZH�QHHG�RQO\�SHUIRUP�D�RQH�GLPHQVLRQDO�VHDUFK� WR� ILQG� WKH�DSSURSULDWH� LQIOXHQFH�DUHD� IRU�FKDLQLQJ�HDFK� ORFDO� DOLJQPHQW�� PRUH� VSHFLILFDOO\�� WKLV� PD\� EH�DFFRPSOLVKHG� LQ� 2�ORJ� Q� WLPH� E\� VWRULQJ� WKH� DFWLYH�LQIOXHQFH�DUHDV�VRUWHG�E\�GLDJRQDO�QXPEHU��VWDUW� ± VWDUW��LQ� D� EDODQFHG� ELQDU\� WUHH� �VHH� (SSVWHLQ� HW� DO�� ����� IRU�GHWDLOV��� :H� JHQHUDOL]H� WKLV� UHVXOW� WR� ILQGLQJ� WKH� KLJKHVW�VFRULQJ���PRQRWRQLF�VXEVHW�RI�DOLJQPHQWV�� DOVR�XQGHU� WKH�DIILQH� JDS� PRGHO�� +HUH� ZH� SUHVHQW� DQ� RYHUYLHZ� RI� WKH�DOJRULWKP� �D� PRUH� GHWDLOHG� GHVFULSWLRQ� LV� LQ� RXU� RQOLQH�VXSSOHPHQW��KWWS���ODJDQ�VWDQIRUG�HGX�JORFDO����:LWKLQ� WKH� QHZ�PRGHO�� WKH� DVVXPSWLRQV� WKDW� DOO�ORFDO�DOLJQPHQWV�LQ�D�FKDLQ�OLH�RQ�WKH�VDPH�VWUDQG�DQG�PXVW�EH� FRQVLVWHQW� DUH� UHOD[HG�� ,Q� SDUWLFXODU�� ZKHQ� FKDLQLQJ�ORFDO�DOLJQPHQW�/� WR�D�VXEFKDLQ�HQGLQJ�LQ�/�� /� PD\�EH�RQ� HLWKHU� WKH� SRVLWLYH� RU� QHJDWLYH� VWUDQG� ������� /� PD\�FRPH�HLWKHU�EHIRUH��/��HQG� � /��VWDUW�� RU�DIWHU��/��HQG� !/��VWDUW�� /� LQ�VHTXHQFH����������DQG�/� PD\�EH�RQ�HLWKHU�WKH� SRVLWLYH� RU� QHJDWLYH� VWUDQG� ������� :H� UHSUHVHQW� WKH�HLJKW� SRVVLEOH� FRPELQDWLRQV� RI� /��VWUDQG� GLUHFWLRQ� DQG�/��VWUDQG�E\���ELWV��LQ�WKDW�RUGHU��7KH�RULJLQDO�(SSVWHLQ�2�Q ORJ�Q� DOJRULWKP�GHDOW�ZLWK� WKH� VSHFLDO� FDVH�ZKHUH� DQ� DOLJQPHQW�RQ� WKH�SRVLWLYH�VWUDQG� LV� DOZD\V� MRLQHG� WR� D� SUHFHGLQJ� VXEFKDLQ� RQ� WKH�VDPH�VWUDQG��������,Q�WKH�JHQHUDOL]HG�PRGHO��KRZHYHU��DQ�DOLJQPHQW� QHHG� QRW� KDYH� WKH� VDPH� VWUDQG� RU� GLUHFWLRQ� DV�WKH�VXEFKDLQ�WR�ZKLFK�LW�LV�MRLQHG��PRUH�SUHFLVHO\��IRU�HDFK�ORFDO� DOLJQPHQW�/� RQ� D� JLYHQ� VWUDQG�/��VWUDQG� ZH�PXVW�FRQVLGHU� MRLQLQJ� LW� WR� FRQVLVWHQW� VXEFKDLQV� WKDW� DUH� HLWKHU�RQ� WKH� SRVLWLYH� RU� QHJDWLYH� VWUDQG� �/��VWUDQG� DQG� WKDW�HLWKHU� SUHFHGH� RU� IROORZ� LW� LQ� VHTXHQFH� �� �GLUHFWLRQ���)LQGLQJ�WKH�RSWLPDO�FRQVLVWHQW�VXEFKDLQ�ZLWK�ZKLFK�WR�MRLQ�/� LQ�HDFK�RI� WKH�IRXU�SRVVLEOH�FRPELQDWLRQV�RI�/��VWUDQG�DQG� GLUHFWLRQ� PD\� EH� GRQH� LQ� 2�ORJ� Q� WLPH� XVLQJ� WKH�EDODQFHG�ELQDU\�WUHHV�DV�LQ�WKH�RULJLQDO�(SSVWHLQ�DOJRULWKP��7DNLQJ� WKH�PD[LPXP� RYHU� WKH� IRXU� FDVHV� WKHQ� JLYHV� WKH�RSWLPDO�FKDLQLQJ�IRU�/�� 6LQFH�WKH�JDS�SHQDOWLHV�XVHG�DQG�KHQFH�WKH�LQIOXHQFH�UHJLRQV�GHSHQG�RQ�/��VWUDQG�DV�ZHOO��D�WRWDO�RI�HLJKW�EDODQFHG�ELQDU\� WUHHV��IRU�HDFK�FRPELQDWLRQ�RI�/��VWUDQG� GLUHFWLRQ� DQG�/��VWUDQG� PXVW�EH�PDLQWDLQHG��RI�ZKLFK�RQO\� WKH�IRXU�FRQVLVWHQW�ZLWK�HDFK�/��VWUDQG�DUH�XVHG�LQ�GHWHUPLQLQJ�WKH�SURSHU�FKDLQLQJ�IRU�/�� ,Q�D�VHQVH��ZH�PD\� UHJDUG� WKLV� DV� UXQQLQJ� HLJKW� SDUDOOHO� YHUVLRQV� RI�(SSVWHLQ¶V� DOJRULWKP� DW� RQFH�� EXLOGLQJ� D� VLQJOH� FRPPRQ�FKDLQ�� ,Q� SUDFWLFH� ZH� XVH� RQO\� IRXU� GLIIHUHQW� JDS�SHQDOWLHV��DV�ZH�HOLPLQDWH�WKH�V\PPHWULF�FDVHV��H�J��LI�ERWK�VWUDQGV�DUH�SRVLWLYHV�DQG�FKDLQHG�LQ�WKH�SRVLWLYH�GLUHFWLRQ��������WKH\�VKRXOG�EH�SHQDOL]HG�WKH�VDPH�ZD\�DV�QHJDWLYH�VWUDQGV� FKDLQHG� LQ� WKH� QHJDWLYH� GLUHFWLRQ� ������� 2QH� FDQ�WKLQN� RI� WKH� IRXU� JDS� SHQDOWLHV� DV� FRUUHVSRQGLQJ� WR� WKH�UHJXODU�JDS�SHQDOWLHV������DQG�������LQYHUVLRQV������DQG������� WUDQVORFDWHG� LQYHUVLRQV� ����� DQG� ����� DQG�WUDQVORFDWLRQV������DQG�������7KH�JDS�SHQDOW\�FKDUJHG�IRU�DOO� WUDQVLWLRQV� FRQVLVWV� RI� WKUHH� SDUWV�� ���� WKH� JDS� RSHQ�SHQDOW\�LV�FKDUJHG�IRU�WKH�FRQVLVWHQW�FDVHV������DQG������LI�WKH� WZR� VHJPHQWV� DUH� RQ� GLIIHUHQW� GLDJRQDOV� �/��HQG� ±
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/��HQG�� �z /��VWDUW� ± /��VWDUW����DQG� LV�DOZD\V�FKDUJHG� IRU�WKH� RWKHU� FDVHV� �LQ� WKHVH� FDVHV� LW� LV� WKH� LQYHUVLRQ��WUDQVORFDWLRQ�RU�WKH�LQYHUWHG�WUDQVORFDWLRQ�SHQDOW\�������WKH�JDS� FRQWLQXH� SHQDOW\� LV� HTXDO� WR� _�/��HQG� ± /��HQG�� ±��/��VWDUW� ± /��VWDUW��_� u FRQVWDQW� DQG� ���� WKH� GLVWDQFH�EHWZHHQ� WZR� DOLJQPHQWV� LV� GHILQHG� WR� EH�PLQ� �_/��HQG� ±/��VWDUW�_�� _/��HQG� ± /��VWDUW�_��� DQG� LW� LV� DOVR�SHQDOL]HG�DV��GLVWDQFH�u FRQVWDQW���)LQDOO\��LQ�RUGHU�WR�QRW�SD\�ERWK�DQ�LQYHUVLRQ�DQG�D�WUDQVORFDWHG�LQYHUVLRQ�SHQDOW\�IRU�D�VLPSOH�LQYHUVLRQ��ZH� DGG� D� ³PRPHQWXP�KHXULVWLF´�� LI� D�PDMRULW\�RI� WKH� ODVW� ILYH� HOHPHQWV� LQ� WKH� FKDLQ� KDYH� D� GLIIHUHQW�VWUDQG� WKDQ� WKH� FXUUHQW� ORFDO� DOLJQPHQW�� DQG� WKH� FDVH� ZH�DUH�FRQVLGHULQJ�LV�D�WUDQVORFDWHG�LQYHUVLRQ������RU�������WKH�UHJXODU� JDS� SHQDOW\� LV� FKDUJHG� LQVWHDG�� 7KLV� LV� GRQH� LQ�RUGHU� WR� FKDUJH� LQYHUVLRQV� D� VPDOOHU� SHQDOW\� WKDQ�WUDQVORFDWHG� LQYHUVLRQV� �VHH� $SSHQGL[� �� IRU� WKH� H[DFW�SHQDOWLHV�XVHG���
������ $OLJQLQJ�&RQVLVWHQW�6XEVHJPHQWV��5HFDOO�WKDW�WZR�ORFDO�DOLJQPHQWV�DUH�FRQVLGHUHG�WR�EH� FRQVLVWHQW� LI� WKH\� FDQ� ERWK� EH� D� SDUW� RI� D� JOREDO�DOLJQPHQW��2QFH�ZH�KDYH�D���PRQRWRQLF�FRQVHUYDWLRQ�PDS�LW� LV� VWUDLJKW�IRUZDUG� WR� JHQHUDWH� WKH� PD[LPDO� FRQVLVWHQW�VXEVHJPHQWV�RI�WKH�PDS�E\�VLPSO\�VRUWLQJ�DOO�RI�WKH�ORFDO�DOLJQPHQWV� LQ� WKH� ��PRQRWRQLF� PDS� E\� WKHLU� VWDUW�FRRUGLQDWHV�� WDNLQJ� WKH�ILUVW� DOLJQPHQW�WR�EH� WKH�VWDUW�RI�D�FRQVLVWHQW� VXEVHJPHQW�� DQG� DGGLQJ� DGGLWLRQDO� ORFDO�DOLJQPHQWV� ZKLOH� WKH\� DUH� DOO� FRQVLVWHQW�� $V� VRRQ� DV� DQ�DOLJQPHQW� LV� IRXQG� WR� EH� LQFRQVLVWHQW� ZLWK� WKH� FXUUHQW�VXEVHJPHQW��ZH�VWDUW�D�QHZ�VXEVHJPHQW���%HFDXVH�WKH�HGJHV�RI�WKH�ORFDO�DOLJQPHQW�PD\�QRW�EH�UHOLDEOH�ERUGHUV�RI�WKH�HQG�RI�KRPRORJ\��WKHUH�PD\�EH�DGGLWLRQDO� FRQVHUYDWLRQ� ZKLFK� ZDV� QRW� VWURQJ� HQRXJK� WR�PHHW� WKH� ORFDO� DOLJQPHQW� FULWHULRQ�� WKH� VWDUW� DQG� HQG�SRVLWLRQV� RI� FRQVLVWHQW� VXEVHJPHQWV� DUH� H[SDQGHG� LQ� WKH�ILUVW� VHTXHQFH� WR� WKH� ERUGHUV� RI� WKH� SUHYLRXV� DQG� QH[W�FRQVLVWHQW�VXEVHJPHQWV��UHVSHFWLYHO\��7KH�ERUGHUV�DUH�DOVR�H[SDQGHG�LQ�WKH�VHFRQG�VXEVHTXHQFH��LQ�SURSRUWLRQ�WR�KRZ�PXFK� WKH\� ZHUH� H[SDQGHG� LQ� WKH� ILUVW� VHTXHQFH�� 7KH�H[SDQGHG� FRQVLVWHQW� VXEVHJPHQWV� FDQ� QRZ� EH� DOLJQHG�XVLQJ�DQ\�JOREDO�DOLJQPHQW�DOJRULWKP��1RWH�WKDW�EHFDXVH�RI�WKH�H[SDQVLRQ��WKH�FRQVLVWHQW�VXEVHJPHQWV� ZLOO� QRZ� RYHUODS� LQ� WKH� ILUVW� VHTXHQFH�� ,Q�RUGHU� WR� JHW� D� WUXH� JORFDO� DOLJQPHQW� EHWZHHQ� WKH� WZR�VHTXHQFHV�� LW� LV� QRZ� QHFHVVDU\� WR� FOLS� WKH� RYHUODSSLQJ�

DOLJQPHQWV� VR� WKDW� WKH\� GR� QRW� RYHUODS� LQ� WKH� ILUVW�VHTXHQFH��7KLV� FDQ�EH�GRQH�XVLQJ� WZR� OLQHDU� SDVVHV� RYHU�WKH�DOLJQPHQWV��RQH�IRUZDUG�DQG�RQH�EDFNZDUG��WR�ILQG�WKH�RSWLPDO�SRLQW�DW�ZKLFK�WR�HQG�RQH�DOLJQPHQW�DQG�VWDUW�WKH�RWKHU�� �� 5HVXOWV�� :H�WHVWHG�6/$*$1�E\� DOLJQLQJ� WKH�KXPDQ�DQG�PRXVH� JHQRPHV� XVLQJ� WKH� ZKROH� JHQRPH� DOLJQPHQW�WHFKQLTXH� XVHG� LQ� WKH� %HUNHOH\� *HQRPH� 3LSHOLQH��&RXURQQH� HW� DO�� ������� ,Q� WKLV� WHFKQLTXH� WKH� PRXVH�JHQRPH�LV�VSOLW�XS�LQWR�FRQWLJV�RI�����.ES��7KH�SRWHQWLDO�KXPDQ� RUWKRORJV� IRU� HDFK� FRQWLJ� DUH� IRXQG� XVLQJ� WKH�%/$7�DOLJQHU� �.HQW� �������7KH�KXPDQ� VHTXHQFH� LV� WKHQ�H[WHQGHG� DURXQG� WKH� %/$7� DQFKRU�� DQG� DOLJQHG� WR� WKH�PRXVH�FRQWLJ�XVLQJ�WKH�WHVWHG�DOLJQHU��,I�WKH�DOLJQHU�EHLQJ�XVHG� LV� D� JOREDO� DOLJQHU� DQG� WKH� %/$7� KLWV� IDOO� RQ� ERWK�VWUDQGV�� WKHQ� WKH� DOLJQHU� LV� FDOOHG� ERWK� ZLWK� WKH� RULJLQDO�PRXVH� FRQWLJ� DQG� D� UHYHUVH�FRPSOHPHQWHG� FRS\��PDNLQJ�LW�SRVVLEOH� WR�FDWFK� LQYHUVLRQV��+RZHYHU�� D�JOREDO�DOLJQHU�LQ� WKLV�FRQWH[W�ZRXOG�QRW�EH�DEOH�WR�GHDO�ZLWK�VPDOO�VFDOH�WUDQVORFDWLRQV� RU� GXSOLFDWLRQV� RQ� WKH� VDPH� VWUDQG��:KHQ�XVLQJ�6/$*$1�DERXW�����RI�DOO�ORFDO�DOLJQPHQWV�FUHDWHG�E\�&+$26�DUH�HOLPLQDWHG�ZKLOH�FUHDWLQJ�WKH���PRQRWRQLF�FRQVHUYDWLRQ� PDS�� LQGLFDWLQJ� WKDW� WKH� KRPRORJ\� PDS� LV�³FOHDQHG�XS´�FRPSDUHG�WR�MXVW�KDYLQJ�DOO�ORFDO�DOLJQPHQWV��7KLV� DOORZV� IRU� PRUH� VHQVLWLYH� VHWWLQJV� ZKHQ� JHQHUDWLQJ�WKH�ORFDO�DOLJQPHQWV������� 4XDOLW\�RI�6/$*$1�$OLJQPHQWV�
,Q� RUGHU� WR� HYDOXDWH� WKH� TXDOLW\� RI� 6/$*$1�DOLJQPHQWV� ZH� KDYH� XVHG� WKH� PHWULFV� GHYHORSHG� WR�HYDOXDWH� WKH� YDULRXV� DOLJQPHQW� SURJUDPV� IRU� WKH� PRXVH�JHQRPH�SDSHU� �:DWHUVWRQ��HW�DO���������� ,Q�SDUWLFXODU��ZH�FRQVLGHU�WKH�VHQVLWLYLW\�RI�DQ�DOLJQPHQW�SURJUDP�WR�EH�WKH�SHUFHQWDJH�RI�EDVH�SDLUV�LQ�WKH�DOLJQPHQW� LW�SURGXFHV�WKDW�PHHW�D�SDUWLFXODU�6PLWK�:DWHUPDQ�VFRULQJ� WKUHVKROG��7KH�H[DFW� PDWULFHV� ZH� XVH� �WRWDO� DQG� WLJKW�� DUH� LGHQWLFDO� WR�WKRVH� XVHG� WR� HYDOXDWH� WKH� PRXVH� JHQRPH� DOLJQHUV� �VHH�$SSHQGL[� ���� � 7R� WHVW� WKH� VSHFLILFLW\� RI� WKH� DOLJQHUV� ZH�DSSOLHG� WKH� WHFKQLTXH� XVHG� WR� HYDOXDWH� WKH� VSHFLILFLW\� RI�%/$67=�� WKH� FRYHUDJH� RI� KXPDQ� FKURPRVRPH� ����

�
'DWDVHW� %/$67=� /$*$1� 6KXIIOH�/$*$1�

DOO�KXPDQ�Y��DOO�PRXVH� ����� ����� �����
KXPDQ�FKU����Y��DOO�PRXVH� ����� ����� �����
KXPDQ�FKU����Y��PRXVH�FKU��� ����� ����� �����
� QRQ�RUWKRORJRXV� ����� ����� �����

7DEOH� ���6HQVLWLYLW\� DQG� VSHFLILFLW\� RI�6KXIIOH�/$*$1�FRPSDUHG� WR�D� ORFDO� DOLJQHU� �%/$67=��DQG�D� JOREDO� DOLJQHU�
�/$*$1���7KH�ILUVW�WKUHH�URZV�DUH�WKH�WRWDO�FRYHUDJH�RI�WKH�KXPDQ�GDWDVHW�E\�DOLJQPHQWV�ZLWK�WKH�PRXVH�GDWDVHW��7KH�ODVW�OLQH�LV�WKH�SHUFHQWDJH�RI�QRQ�RUWKRORJRXV�DOLJQPHQWV�RQ�KXPDQ�FKURPRVRPH������
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%/$67=� /$*$1� 6KXIIOH�/$*$1�
&RYHUDJH� 7RWDO� 7LJKW�� 7RWDO� 7LJKW� 7RWDO� 7LJKW�
2YHUDOO� ����� ���� ������ ����� ������ �����

&RGLQJ��&'6�� ����� ����� ������ ������ ������ ������
875V� ����������� ����������� ������ ������ ������ ������

8SVWUHDP���� ����� ����� ������ ������ ������ �����

%HFDXVH� KXPDQ� FKURPRVRPH� ��� LV� FRQVLGHUHG� WR� EH�FRPSOHWHO\�RUWKROJRXV�WR�PRXVH�FKURPRVRPH����YHU\�OLWWOH�GLIIHUHQFH�VKRXOG�EH�VHHQ�EHWZHHQ�WKH�FRYHUDJH�RI�KXPDQ�FKURPRVRPH� ��� E\� PRXVH� FKURPRVRPH� �� DQG� E\� WKH�ZKROH� PRXVH� JHQRPH�� 7KH� UHVXOWV� DUH� VXPPDUL]HG� LQ�7DEOH� ��� 7KH� RYHUDOO� FRQFOXVLRQ� LV� WKDW� ZKLOH� 6/$*$1�PD\� QRW� EH� TXLWH� DV� VHQVLWLYH� DV� %/$67=� RQ� WKH� ZKROH�JHQRPH�VFDOH��LW�LV�DEOH�WR�DOLJQ�D�ODUJHU�SHUFHQWDJH�RI�WKH�RUWKRORJRXV� UHJLRQV� RI� KXPDQ� FKURPRVRPH� ��� DQG� KDV�KLJKHU� VSHFLILFLW\� DV� VKRZQ� E\� WKH� ORZHU� SHUFHQWDJH� RI�QRQ�RUWKRORJRXV� DOLJQPHQWV�� $V� FRPSDUHG� WR� UHJXODU�/$*$1�� 6/$*$1� LV� PRUH� VHQVLWLYH�� HVSHFLDOO\� IRU�DOLJQLQJ�JHQHV�DQG�QHDUE\�DUHDV� �VHH�7DEOH�����ZKLFK�DUH�WKH� DUHDV� RI� WKH� JHQRPH� WKDW� DUH�PRUH� OLNHO\� WR� XQGHUJR�GXSOLFDWLRQV� LQ� RUGHU� WR� HYROYH� QHZ� IXQFWLRQ�� 6/$*$1�DSSHDUV�WR�EH�VOLJKWO\�PRUH�VSHFLILF�WKDQ�/$*$1��WKRXJK�WKH�GLIIHUHQFH�PD\�QRW�EH�VWDWLVWLFDOO\�VLJQLILFDQW������� $QDO\VLV�RI�5HDUUDQJHPHQWV�� $IWHU� DOLJQLQJ� WKH� ZKROH� KXPDQ� DQG� PRXVH�JHQRPHV� ZLWK� D� JORFDO� DOLJQHU�� LW� EHFRPHV� SRVVLEOH� WR�FKDUDFWHUL]H�WKH�H[WHQW�WR�ZKLFK�%$&�VL]HG�FKXQNV�LQ�WKH�KXPDQ�JHQRPH�KDYH�PDLQWDLQHG�D�OLQHDU�RUGHU��DQG�E\�WKLV�ZKHWKHU� JOREDO� DOLJQPHQWV� DUH� DQ� DSSURSULDWH� PHWKRG� WR�DQDO\]H� %$&�VL]HG� FKXQNV� RI� WKH� JHQRPH�� 2XU� UHVXOWV��7DEOH� ��� LQGLFDWH� WKDW� RYHUDOO�� WKH� KRPRORJLHV� IRXQG� RQ�WKH�ZKROH� JHQRPH� OHYHO� E\� JOREDO� DQG� JORFDO� DOLJQPHQWV�DUH�YHU\�VLPLODU��7KHUH�LV��KRZHYHU��D�QRWLFHDEOH�GLIIHUHQFH�ZKHQ� RQH� FRQVLGHUV� WKH� DOLJQPHQW� RI� JHQHV� DQG� JHQH�UHODWHG� HOHPHQWV�� VXFK� DV� FRGLQJ� UHJLRQV�� 875V� DQG�HOHPHQWV� FORVH� WR� JHQHV�� ZKHUH� RQH� VHHV� D� VLJQLILFDQW�LPSURYHPHQW� RI� DERXW� ��� LQ� WRWDO� FRYHUDJH�� 7KLV� UHVXOW�VXJJHVWV�WKDW�DV�PXFK�DV����RI�WKH�JHQH�FRGLQJ�UHJLRQV�LQ�WKH� KXPDQ� JHQRPH� PD\� KDYH� HYROYHG� E\� ORFDO�WUDQVORFDWLRQ� RU� GXSOLFDWLRQ� VLQFH� WKH� KXPDQ�PRXVH�GLYHUJHQFH��7KH�HYROXWLRQ�RI�JHQHV�E\�ORFDO�GXSOLFDWLRQ�LV�VXSSRUWHG� E\� DQHFGRWDO� HYLGHQFH� RI� FR�ORFDWLRQ� RI�KRPRORJRXV� JHQHV� VXFK� DV� WKH� JORELQ� FOXVWHU� �)OLQW�� HW� DO�������� 2QFH�WKH���PRQRWRQLF�PDS�LV�IRXQG��LW�LV�SRVVLEOH�WR�FODVVLI\� WKH�YDULRXV� W\SHV�RI� UHDUUDQJHPHQWV�RQ� LW��:H�JHQHUDWH�WKH�KLJKHVW�VFRULQJ�FRQVLVWHQW�PDS�RI�DOO�WKH�ORFDO�

DOLJQPHQWV� DERYH� D� WKUHVKROG� &+$26� VFRUH� LQ� RUGHU� WR�GHWHUPLQH� ZKHWKHU� WKH� PDLQ� FRQVHUYDWLRQ� LV� RQ� WKH�SRVLWLYH� RU� QHJDWLYH� VWUDQG�� 8VLQJ� WKLV� PDS�� ZH� FODVVLI\�DQ\� ORFDO�DOLJQPHQW�WKDW� OLHV�RQ�WKH�RSSRVLWH�VWUDQG�DV�DQ�LQYHUVLRQ��:H�ODEHO�DV�D�WUDQVORFDWLRQ�DQ\�ORFDO�DOLJQPHQW�WKDW� LV� RQ� WKH�PDLQ� VWUDQG�� EXW� QRW� SDUW� RI� WKH� FRQVLVWHQW�FKDLQ�� DV� ZHOO� DV� DQ\� DOLJQPHQW� RQ� WKH� ZHDN� VWUDQG� WKDW�FRXOG�QRW�EH�SDUW�RI�WKH�PDLQ�FRQVLVWHQW�FKDLQ�KDG�LW�EHHQ�RQ� WKH� PDLQ� VWUDQG�� )LQDOO\�� LI� D� SDUWLFXODU� DOLJQPHQW�FRYHUV� DW� OHDVW� ���� RI� DQRWKHU� DOLJQPHQW� LQ� WKH� PRXVH�VHTXHQFH��WKH�ORZHU�VFRULQJ�RI�WKH�WZR�ORFDO�DOLJQPHQWV�LV�ODEHOHG�D�GXSOLFDWLRQ��%HFDXVH�6/$*$1�LV�QRW�V\PPHWULF�RQO\� WKH� GXSOLFDWLRQV� LQ� PRXVH� DUH� IRXQG�� 7KXV�� WKH�QXPEHU� RI� GXSOLFDWLRQV� PD\� EH� XQGHUHVWLPDWHG� E\� DV�PXFK� DV� D� IDFWRU� RI� WZR��:H� ZRXOG� DOVR� QRW� EH� DEOH� WR�ORFDWH�WUDQVORFDWLRQV�DQG�GXSOLFDWLRQV�WKDW�KDYH�EHHQ�VSOLW�EHWZHHQ� WZR� FRQWLJV�� 7DEOH� �� VXPPDUL]HV� WKH� GLIIHUHQW�UHDUUDQJHPHQW� HYHQWV�� WKHLU� SURSRUWLRQ� LQ� WKH� KXPDQ�JHQRPH�� DQG� WKH� OHYHO� WR�ZKLFK� WKH\� DUH� FRQVHUYHG�� ERWK�RYHUDOO�DQG�SHU�EDVH�SDLU��,W�LV�QRWDEOH�WKDW�GXSOLFDWLRQV�DV�D ZKROH� VFRUH� ORZHU� SHU� EDVH� SDLU� ������� WKDQ� VHTXHQFHV�WKDW� KDYH� XQGHUJRQH� RWKHU� UHDUUDQJHPHQWV� �������� � 7KLV�FRXOG�EH� WKH� UHVXOW� RI� GXSOLFDWHG�VHTXHQFHV�EHLQJ� IUHH� WR�PXWDWH� WR� HYROYH� QHZ� IXQFWLRQ�� ZKLOH� VHTXHQFHV�UHDUUDQJHG� EXW� QRW� GXSOLFDWHG� EHLQJ� PRUH� FRQVWUDLQHG� WR�WKHLU�SUHYLRXV� IXQFWLRQ��2I� WKH�QRQ�GXSOLFDWHG�VHTXHQFHV��VLPSOH�LQYHUVLRQV�WHQG�WR�EH�WKH�VKRUWHVW��DYHUDJH�OHQJWK�RI�����ES��� DQG� KDYH� WKH�KLJKHVW� VFRUH�SHU� EDVH�SDLU� ��������IROORZHG�E\�WUDQVORFDWLRQV������ES����������� 'LVFXVVLRQ��
6HTXHQFH�DOLJQPHQW�LV�RQH�RI�WKH�ROGHVW�DQG�PRVW�VXFFHVVIXO� DSSOLFDWLRQV� RI� FRPSXWHU� VFLHQFH� WR� ELRORJ\��'HVSLWH� WKH� FRQVLGHUDEOH� DGYDQFHV� DFKLHYHG� DIWHU� VHYHUDO�GHFDGHV� RI� UHVHDUFK� LQ� WKLV� DUHD�� PDQ\� LPSRUWDQW�FKDOOHQJHV� UHPDLQ�� 2QH� RI� WKHVH� FKDOOHQJHV� LV� WKH�GHYHORSPHQW� RI� V\VWHPV� IRU� DOLJQLQJ� VHTXHQFHV� LQ� WKH�SUHVHQFH�RI�UHDUUDQJHPHQWV��7KLV�LV�EHFRPLQJ�LQFUHDVLQJO\�LPSRUWDQW�ZKHQ�FRPSDULQJ�DXWRPDWLFDOO\�ZKROH�JHQRPHV�RI�UHODWHG�VSHFLHV��

7DEOH����&RYHUDJH�RI�YDULRXV�IHDWXUHV�RI�WKH�KXPDQ�JHQRPH�E\�%/$67=��/$*$1��DQG�6KXIIOH�/$*$1��7KH�
WLJKW�PDWUL[�LV�WKH�RQH�IURP�6FKZDUW]��HW�DO���������&RGLQJ��875�DQG�8SVWUHDP����UHIHU�WR�WKH�FRUUHVSRQGLQJ�DUHDV�RI�5HIVHT�JHQHV��
�7KHVH�UHVXOWV�XVH�FKURPRVRPH����UDWKHU� WKDQ�WKH�ZKROH�JHQRPH�DV�WKH�KXPDQ�VHTXHQFH��DV�QXPEHUV�IRU�WKH�ODWWHU�ZHUH�QRW�SXEOLVKHG��:KROH�JHQRPH�QXPEHUV�WHQG�WR�EH�VOLJKWO\�ORZHU��
�%/$67=�DXWKRUV�GLG�QRW�SXEOLVK�WKH�RYHUDOO�FRYHUDJH�RI�875V��WKH��¶�875��¶875�FRYHUDJH�LV�JLYHQ�LQVWHDG��
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0DLQ�6WUDQG� ,QYHUWHG� 7RWDO�
� RI�/HQJWK� $YJ�/HQJWK� 6FRUH�SHU�ES� � RI�/HQJWK� $YJ�/HQJWK� 6FRUH�SHU�ES� � RI�/HQJWK� $YJ�/HQJWK� 6FRUH�SHU�ES�

&RQVLVWHQW� ����� ���� ����� ���� ���� ����� ����� ���� �����
7UDQVORFDWHG�RQO\� ���� ���� ����� ���� ���� ����� ���� ���� �����
'XSOLFDWHG�RQO\� ���� ���� ����� ���� ���� ����� ���� ���� �����
7UDQVORF��	�'XSO�� ���� ���� ����� ���� ���� ����� ���� ���� �����

7RWDO� ����� ���� ����� ���� ���� ����� ���0ES� ���� �����

:H� GHYHORSHG� 6/$*$1�� D� V\VWHP� VXLWDEOH� IRU�KLJK�WKURXJKSXW� UHOLDEOH�DOLJQPHQW�RI�JHQRPLF�VHTXHQFHV�LQ� WKH�SUHVHQFH�RI� UHDUUDQJHPHQWV��6/$*$1�LV�EDVHG�RQ�/$*$1��D�SDLUZLVH�DOLJQHU�WKDW�LV�GHVLJQHG�IRU�UDSLG�DQG�UHOLDEOH� DOLJQPHQW� RI� D� SDLU� RI� JHQRPLF� VHTXHQFHV� WKDW�PD\� EH� YHU\� VLPLODU� �H�J��� KXPDQ� DQG� FKLPS��� RU� YHU\�GLVWDQW��H�J���KXPDQ�DQG�]HEUDILVK���6/$*$1�VRXUFH�FRGH�LV�DYDLODEOH�DW�KWWS���ODJDQ�VWDQIRUG�HGX�JORFDO� 7KH�VRXUFH�FRGH�IRU�/$*$1�LV�DOVR�DYDLODEOH�IURP�WKH�DXWKRUV��7KH� LQWURGXFWLRQ� RI� WKH� FRQFHSW� RI� JORFDO�DOLJQPHQW� VXJJHVWV� VHYHUDO� QHZ� UHVHDUFK� GLUHFWLRQV�� RI�ZKLFK� PXOWLSOH� JORFDO� DOLJQPHQW� LV� SHUKDSV� WKH� PRVW�QDWXUDO��7KH�VFRULQJ�VFKHPH�WKDW�ZH�XVH�LQ�WKH�6/$*$1�DOJRULWKP� LV� VLPSOLVWLF�� DQG� LW� LV� OLNHO\� WKDW� D� PRUH�VRSKLVWLFDWHG� VFKHPH� ZRXOG� UHVXOW� LQ� EHWWHU� DOLJQPHQWV��2QH�RI�WKH�PDMRU�GUDZEDFNV�RI�WKH�6/$*$1�DOJRULWKP�LV�WKDW� LW� LV� QRW� V\PPHWULF� LQ� WKH� VHTXHQFH� RUGHU�� DQG� WKXV�PLVVHV�GXSOLFDWLRQV�LQ� WKH�VHTXHQFH�WKDW� LV�FRQVWUDLQHG� WR�EH� ��PRQRWRQLF� :H� VXVSHFW� WKDW� FKDLQLQJ� ZLWK�UHDUUDQJHPHQWV� PD\� EH� DQ� 13�FRPSOHWH� SUREOHP� LI� RQH�GRHV�QRW� UHTXLUH� WKH�FKDLQ� WR�EH�PRQRWRQLF� LQ�RQH�RI� WKH�WZR�VHTXHQFHV��,W�VKRXOG�DOVR�EH�SRVVLEOH�WR�FUHDWH�JORFDO�DOLJQPHQW� DOJRULWKPV� XVLQJ� FRPSOHWHO\� GLIIHUHQW� HGLW�PRGHOV�� 7KLV� ZRUN� UHSUHVHQWV� D� ³ILUVW� VWDE´� DW� DQ� RSHQ�SUREOHP��DQG�WKDW�PRUH�ZRUN�LQ�WKLV�DUHD�LV�QHFHVVDU\���� $FNQRZOHGJPHQWV�� 0�%�� ZDV� VXSSRUWHG� E\� WKH� 16)� *UDGXDWH�)HOORZVKLS��7KH�DXWKRUV�ZRXOG�OLNH�WR�WKDQN�$UHQG�6LGRZ��*UHJRU\� &RRSHU�� DQG� (XJHQH� 'DY\GRY� IRU� XVHIXO�FRQYHUVDWLRQV�� DQG� (ULF� *UHHQ� IRU� SURYLGLQJ� WKH� &)75�VHTXHQFH�GDWD�WKDW�ZH�XVHG�WR�WUDLQ�RXU�SDUDPHWHUV���� 5HIHUHQFHV���$SDULFLR� 6��� HW� DO��:KROH� JHQRPH� VKRWJXQ� DVVHPEO\� DQG�DQDO\VLV� RI� WKH� JHQRPH� RI� )XJX� UXEULSHV�� 6FLHQFH����������������������$OWVFKXO�6�)���*LVK�:���0LOOHU�:���0\HUV�(�:��� DQG�'�-��/LSPDQ��%DVLF�ORFDO�DOLJQPHQW�VHDUFK�WRRO��-RXUQDO�RI�0ROHFXODU�%LRORJ\��������±�����������

$OWVFKXO� 6�)��� 0DGGHQ� 7�/��� 6FKRIIHU� $�$��� =KDQJ� -���=KDQJ� =��� 0LOOHU� :��� DQG� '�-�� /LSPDQ�� *DSSHG�%/$67�DQG�36,±%/$67��D�QHZ�JHQHUDWLRQ�RI�SURWHLQ�GDWDEDVH� VHDUFK� SURJUDPV�� 1XFOHLF� $FLGV� 5HVHDUFK��������±������������%DW]RJORX�6���3DFKWHU�/���0HVLURY�-���%HUJHU�%���DQG�(�6��/DQGHU�� +XPDQ� DQG� PRXVH� JHQH� VWUXFWXUH��FRPSDUDWLYH� DQDO\VLV� DQG� DSSOLFDWLRQ� WR� H[RQ�SUHGLFWLRQ��*HQRPH�5HVHDUFK�������±�����������%UD\� 1��� 'XEFKDN� ,��� DQG� /�� 3DFKWHU�� $9,'�� $� JOREDO�DOLJQPHQW� SURJUDP�� *HQRPH� 5HVHDUFK� �����������������%UXGQR�0���'R�&�%���&RRSHU�*�0���.LP�0�)���'DY\GRY�(�� � 1,6&� &RPSDUDWLYH� 6HTXHQFLQJ� 3URJUDP�� *UHHQ�(�'���6LGRZ�$���DQG�6��%DW]RJORX�/$*$1�DQG�0XOWL�/$*$1�� (IILFLHQW� 7RROV� IRU� /DUJH�6FDOH� 0XOWLSOH�$OLJQPHQW� RI� *HQRPLF� '1$��*HQRPH� 5HVHDUFK� LQ�SUHVV�������%UXGQR� 0�� DQG� %�� 0RUJHQVWHUQ�� � )DVW� DQG� VHQVLWLYH�DOLJQPHQW�RI�ODUJH�JHQRPLF�VHTXHQFHV���3URFHHGLQJ�R�I WKH� ,(((� &RPSXWHU� 6RFLHW\� %LRLQIRUPDWLFV�&RQIHUHQFH��&6%���������&KLDUDPRQWH� )��� <DS� 9�%�� DQG� :�� 0LOOHU�� � 6FRULQJ�3DLUZLVH�*HQRPLF�6HTXHQFH�$OLJQPHQWV�3URFHHGLQJV�RI� WKH� 3DFLILF� 6\PSRVLXP� RQ� %LRFRPSXWLQJ� �36%��������&KULVWLH�� '�$�� � 6RUWLQJ� SHUPXWDWLRQV� E\� EORFN�LQWHUFKDQJHV��,QI�3URFHVV��/HWW������������������&RXURQQH�� 2��� 3ROLDNRY�� $��� %UD\�� 1��� ,VKNKDQRY�� 7���5\DER\�� '��� 5XELQ�� (��� 3DFKWHU�� /��� DQG� ,�� 'XEFKDN�6WUDWHJLHV�DQG�7RROV�IRU�:KROH�*HQRPH�$OLJQPHQWV��*HQRPH�5HVHDUFK����������������'HOFKHU�$�/���.DVLI�6���)OHLVFKPDQ�5���3HWHUVRQ�-���:KLWH�2���DQG�6�/��6DO]EHUJ��$OLJQPHQW�RI�ZKROH�JHQRPHV��1XFOHLF�$FLGV�5HVHDUFK��������±������������'HOFKHU�$�/���3KLOOLSS\�$���&DUOWRQ�-���DQG�6�/��6DO]EHUJ��)DVW�DOJRULWKPV�IRU�ODUJH�VFDOH�JHQRPH�DOLJQPHQW�DQG�FRPSDULVRQ�� 1XFOHLF� $FLGV� 5HVHDUFK� ��������������������'XEFKDN�,���%UXGQR�0���/RRWV�*�*���3DFKWHU�/���0D\RU�&���5XELQ�(�0���DQG�.�$��)UD]HU��$FWLYH�FRQVHUYDWLRQ�RI�QRQFRGLQJ� VHTXHQFHV� UHYHDOHG� E\� WKUHH±ZD\� VSHFLHV�FRPSDULVRQV��*HQRPH�5HVHDUFK��������±������������

7DEOH����&ODVVLILFDWLRQ�RI� ORFDO� UHDUUDQJHPHQWV� IRXQG�EHWZHHQ� WKH�KXPDQ�DQG�PRXVH�JHQRPHV�E\�6KXIIOH�/$*$1�DQG�/$*$1��� RI�/HQJWK� LV� WKH�SHUFHQWDJH�RI�WKH�WRWDO� OHQJWK��LQ�WKH�KXPDQ�VHTXHQFH��RI�DOO� ORFDO�DOLJQPHQWV������0ES���$YJ�/HQJWK�LV�WKH�OHQJWK�RI�WKH�DYHUDJH�ORFDO�DOLJQPHQW��6FRUH�SHU�ES LV�WKH�&+$26�
VFRUH�GLYLGHG�E\�OHQJWK��
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