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5HFRJQLWLRQ�RI�WKH�G\QDPLF�HIIHFWV�RI�JRYHUQPHQW�EXGJHW�GHILFLWV��WKH�LPSRUWDQFH�RI�SROLF\�FUHGLELOLW\��WLPLQJ�GLIILFXOWLHV�DVVRFLDWHG�ZLWK�GLVFUHWLRQDU\�ILVFDO�SROLF\�DV�D�UHVXOW�RI�³LQVLGH´�DQG�³RXWVLGH´�ODJV��DQG�GLIILFXOWLHV�PDQ\�FRXQWULHV�KDYH�H[SHULHQFHG�WU\LQJ�WR�UHYHUVH�ODUJH�ILVFDO�GHILFLWV�OHG�WR�UHQHZHG�LQWHUHVW�LQ�WKH�VSHFLILFDWLRQ�RI�JRYHUQPHQW�EXGJHW�EDODQFH�UXOHV�GXULQJ�WKH�����V�DQG�����V���)RU�H[DPSOH��LQ�VHYHUDO�86�VWDWHV�WKHUH�H[LVW�VWULFW�EDODQFHG�EXGJHW� UXOHV�� �)RU�FRXQWULHV�SDUWLFLSDWLQJ� LQ�VWDJH�,,,�RI� WKH�(XURSHDQ�0RQHWDU\�8QLRQ�� WKH�0DDVWULFKW�7UHDW\�LPSRVHV�D�GHILFLW�FHLOLQJ�RI���SHU�FHQW�RI�*'3��DQG�D�GHEW�OLPLW�RI����SHU�FHQW�RI�*'3��DQG�WKH�6WDELOLW\�DQG�*URZWK�3DFW�VSHFLILHV�SDUWLFXODU�FLUFXPVWDQFHV�ZKHUH�D�GHILFLW�FDQ�EH�UHJDUGHG�DV�H[FHVVLYH���
&KDQJHV� LQ� WKH� UROH� DQG� FRQGXFW� RI� PRQHWDU\� SROLF\� DQG� QHZ� GHYHORSPHQWV� LQ�PDFURHFRQRPLF� UHVHDUFK� WHFKQLTXHV� GXULQJ� WKH� SDVW� WZR� GHFDGHV� KDYH� DOVR� SURPSWHG� D�UHDVVHVVPHQW� RI� WKH� UROH� RI� FRXQWHU�F\FOLFDO� ILVFDO� SROLF\�� � ,Q� D� UHFHQW� VXPPDU\� RI� WKHVH�GHYHORSPHQWV�� 7D\ORU� ������� FRQFOXGHG� WKDW� PDFURHFRQRPLF� SROLF\� UHVHDUFK� EDVHG� RQ�PRGHO�VLPXODWLRQV�RI�DOWHUQDWLYH�SROLF\�UXOHV�VXJJHVWV�WKDW�ZKHQ�PRQHWDU\�SROLF\�LV�IRFXVHG�RQ� LQIODWLRQ� DQG� LV� PRUH� VHQVLWLYH� WR� GHYLDWLRQV� RI� DFWXDO� *'3� IURP� SRWHQWLDO� *'3�� LW� LV�DSSURSULDWH� WR� OHW� ILVFDO� SROLF\� KDYH� LWV� FRXQWHU�F\FOLFDO� LPSDFW� WKURXJK� WKH� DXWRPDWLF�VWDELOLVHUV�UDWKHU�WKDQ�WKURXJK�GLVFUHWLRQDU\�SROLF\�FKDQJHV���,Q�DQ�LQWHUHVWLQJ�GHSDUWXUH�IURP�VRPH� RI� WKH� W\SHV� RI� PRGHOV� FRQVLGHUHG� E\� 7D\ORU�� :UHQ�/HZLV� ������� FRQFOXGHV� WKDW�LQVWLWXWLRQDO�LVVXHV�DQG�TXHVWLRQV�RI�SROLWLFDO�HFRQRP\�UDWKHU�WKDQ�WKH�LQHIIHFWLYHQHVV�RI�ILVFDO�SROLF\�DSSHDU�WR�OLH�EHKLQG�WKH�UHOXFWDQFH�LQ�UHFHQW�\HDUV�WR�DVVLJQ�ILVFDO�SROLF\�WR�VKRUW�UXQ�VWDELOLVDWLRQ�
$OWKRXJK�WKH�DSSURSULDWH�UROH�IRU�ILVFDO�SROLF\�WKHUHIRUH�UHPDLQV�DQ�LPSRUWDQW�RQJRLQJ�LVVXH�IRU�UHVHDUFK�DQG�GHEDWH��VRPH�RI�WKHVH�LGHDV�DQG�GHYHORSPHQWV�KDYH�QHYHUWKHOHVV�KDG�DVLJQLILFDQW� LQIOXHQFH� RQ� ILVFDO� SROLF\� LQ� 1HZ� =HDODQG� GXULQJ� WKH� ����V�� � ,Q� SDUWLFXODU�� WKH�)LVFDO�5HVSRQVLELOLW\�$FW� ����� �)5$�� VSHFLILHV� WKDW� D� JRYHUQPHQW�PXVW� DFKLHYH�RSHUDWLQJ�VXUSOXVHV�HYHU\�\HDU�XQWLO�D�SUXGHQW� OHYHO�RI�GHEW� LV�DFKLHYHG�� 7KLV�HIIHFWLYHO\�UHTXLUHV�D�JRYHUQPHQW� WR�JHQHUDWH�FDVK�IORZ�VXUSOXVHV� LQ�RUGHU� WR� UHGXFH�GHEW� OHYHOV�� �$OWKRXJK� WKH�)5$�GRHV�QRW�VSHFLI\�D�SUXGHQW� OHYHO�RI�GHEW���WKH�$FW�GRHV�LPSO\�WKDW�D�JRYHUQPHQW�PXVW�
 :H�DUH�JUDWHIXO�WR�,DLQ�5HQQLH�DQG�0LFKHOH�/OR\G�IRU�WKHLU�LQLWLDO�VXJJHVWLRQ�WR�XQGHUWDNH�WKLV�UHVHDUFK��WR�5RQ�%HZOH\�� 3DXO� &RQZD\�� $QGUHZ�&ULVS�� 3DXO�+DQVHQ�� -RKQ� -DQVVHQ��'RULDQ�2ZHQ�� &KULV� 3ODQWLHU� DQG�*UDHPH�:HOOV�DQG�WR�SDUWLFLSDQWV�DW� WKH�1=�$VVRFLDWLRQ�RI�(FRQRPLVWV¶�&RQIHUHQFH�GXULQJ�6HSWHPEHU������DQG�DW� WKH�$XVWUDOLDQ�0DFURHFRQRPLFV�:RUNVKRS�GXULQJ�$SULO������IRU� WKHLU�KHOSIXO�FRPPHQWV�RQ�HDUOLHU�GUDIWV��:H�DUH�DOVR�JUDWHIXO� WR�6WUXDQ�/LWWOH� IRU�KLV�KHOS�ZLWK� WKH� ILVFDO�GDWD�DQG� WR�(OLVD�(FNIRUG�IRU�SURRI�UHDGLQJ�� �7KRPDV�'DOVJDDUG� DQG� $ODLQ� GH� 6HUUHV�� ZKRVH� VWXG\� RQ� SUXGHQW� EXGJHWDU\� PDUJLQV� IRU� (XURSHDQ� 8QLRQ� FRXQWULHV�PRWLYDWHG�WKLV�VWXG\��GHVHUYH�VSHFLDO�WKDQNV�IRU�SURYLGLQJ�XV�DFFHVV�WR�WKHLU�SURJUDPPHV�DQG�(XURSHDQ�GDWD�WR�HQDEOH�XV�WR�YHULI\�RXU�RZQ�SURJUDPPHV�� 6SHFLILFDOO\�� WKH� SULQFLSOHV� RI� UHVSRQVLEOH� ILVFDO� PDQDJHPHQW� VHW� RXW� LQ� WKH� )5$� LQFOXGH�� ³5HGXFLQJ� WRWDO�&URZQ�GHEW� WR�SUXGHQW� OHYHOV«��E\�DFKLHYLQJ�RSHUDWLQJ�VXUSOXVHV�HYHU\�\HDU�XQWLO�SUXGHQW� OHYHOV�RI�GHEW�KDYH�EHHQ� DFKLHYHG�´� DQG� ³0DLQWDLQLQJ� WRWDO &URZQ� GHEW� DW� SUXGHQW� OHYHOV� E\� HQVXULQJ� WKDW�� RQ� DYHUDJH�� RYHU� D�UHDVRQDEOH� SHULRG� RI� WLPH�� WRWDO� RSHUDWLQJ� H[SHQVHV� GR� QRW� H[FHHG� RSHUDWLQJ� UHYHQXHV�´� �1HZ� =HDODQG�*RYHUQPHQW��������� +RZHYHU�� WKH� )5$� UHTXLUHV� D� JRYHUQPHQW� WR� SXEOLVK� LWV� ORQJ�WHUP� REMHFWLYHV� IRU� WRWDO�&URZQ� GHEW� DQG� WKH�RSHUDWLQJ�EDODQFH���7KLV�LV�GRQH�LQ�WKH�%XGJHW�(FRQRPLF�DQG�)LVFDO�8SGDWH��1HZ�=HDODQG�7UHDVXU\����������7KH�
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VHW�LWV�ILVFDO�SDUDPHWHUV�H[�DQWH LQ�RUGHU�WR�DFKLHYH�D�WDUJHW�EXGJHW�EDODQFH�FRQVLVWHQW�ZLWK�VRPH�GHVLUHG�RXWFRPH�IRU�SXEOLF�GHEW���
$� FRPPRQ� ZD\� WR� YLHZ� D� JRYHUQPHQW¶V� EXGJHW� EDODQFH� LV� WR� DVVXPH� LW� FRPSULVHV� D�VWUXFWXUDO�FRPSRQHQW�WKDW�LV�GHWHUPLQHG�E\�XQGHUO\LQJ�ORQJ�UXQ�JURZWK�UDWHV�RI�JRYHUQPHQW�H[SHQGLWXUH� UHYHQXH��DQG�D�F\FOLFDO�FRPSRQHQW� WKDW�UHIOHFWV� WKH�UHVSRQVH�RI� WKH�RSHUDWLQJ�VXUSOXV�WR�WKH�EXVLQHVV�F\FOH���,Q�UHVSRQVH�WR�XQH[SHFWHG�VKRFNV�WKDW�WKUHDWHQ�WKH�YLDELOLW\�RI�DFKLHYLQJ�LWV�GHVLUHG�EXGJHW�EDODQFH��D�JRYHUQPHQW�FDQ�PDNH�DGMXVWPHQWV�WR�WKH�ORQJ�UXQ�JURZWK� UDWHV� RI� JRYHUQPHQW� H[SHQGLWXUH� DQG� UHYHQXH�� � $OWHUQDWLYHO\�� LW� FDQ� FKDQJH� WKH�UHVSRQVLYHQHVV� RI� WKH� ILVFDO� EDODQFH� WR� WKH� EXVLQHVV� F\FOH�� � +RZHYHU�� EHFDXVH� RI� WKH�³LQVLGH´�DQG�³RXWVLGH´�ODJV��WKHVH�DGMXVWPHQWV�FDQQRW�EH�DFKLHYHG�LQVWDQWDQHRXVO\���
$� IXUWKHU� SRWHQWLDO� FRPSOLFDWLQJ� LVVXH� DULVHV� IURP� WKH� IDFW� WKDW� DV� WKH� YRODWLOLW\� RI� WKH�JRYHUQPHQW� EXGJHW� EDODQFH� LQFUHDVHV�� WKH� SUREDELOLW\� RI� EUHDFKLQJ� D� GHVLUHG� ORZHU� �RU�XSSHU��ERXQG�ZLOO� LQFUHDVH�� �7KLV�SRLQW� LV�VWUHVVHG�E\�7DP�DQG�.LUNKDP��������ZKR�DUJXH�WKDW� WKH� 1HZ� =HDODQG� JRYHUQPHQW� EXGJHW� EDODQFH� KDV� WHQGHG� WR� EH� UHODWLYHO\� YRODWLOH�FRPSDUHG�WR�PDQ\�RWKHU�2(&'�FRXQWULHV��IRU�WZR�UHDVRQV���1HZ�=HDODQG¶V�EXVLQHVV�F\FOH�KDV�EHHQ�UHODWLYHO\�YRODWLOH�DQG��WKH�EXGJHW�EDODQFH�LV�UHODWLYHO\�VHQVLWLYH�WR�FKDQJHV�LQ�WKH�EXVLQHVV�F\FOH����
7KHUHIRUH��LI�D�JRYHUQPHQW�ZDQWV�WR�DOORZ�DXWRPDWLF�ILVFDO�VWDELOLVHUV�WR�RSHUDWH�XQLPSHGHG�RYHU�WKH�EXVLQHVV�F\FOH�ZLWKRXW�EUHDFKLQJ�VRPH�ORZHU�RU�XSSHU�ERXQG�IRU�WKH�ILVFDO�EDODQFH��VXFK� DV� DQ\� ERXQG� LPSOLHG� E\� WKH� )LVFDO� 5HVSRQVLELOLW\� $FW��� LW� QHHGV� WR� VHW� ILVFDO�SDUDPHWHUV� DQG� WKH� H[� DQWH EXGJHW� EDODQFH� VR� WKDW� WKH\� WDNH� LQWR� DFFRXQW� WKH� SRWHQWLDO�LPSDFW�RI�XQH[SHFWHG�H[RJHQRXV�VKRFNV�WR�WKH�EXGJHW�EDODQFH���3XW�DQRWKHU�ZD\��WR�DYRLG�EUHDFKLQJ� D� GHVLUHG� EXGJHW� EDODQFH� H[� SRVW�� D� JRYHUQPHQW� QHHGV� WR� IRUP� D� MXGJHPHQW�DERXW�WKH�DSSURSULDWH�H[�DQWH EXGJHW�EDODQFH�LQ�OLJKW�RI�JLYHQ�SUREDELOLWLHV�RI�WKH�W\SH�DQG�VL]H�RI�H[RJHQRXV�VKRFNV�WKDW�FRXOG�LPSDFW�RQ�WKH�VWUXFWXUDO�DQG�F\FOLFDO�FRPSRQHQWV�RI�WKH�EXGJHW�EDODQFH�
7KH�DLP�RI�WKLV�SDSHU�LV�WR�GHYHORS�D�SURFHGXUH�IRU�WKLV�SXUSRVH���2XU�DSSURDFK�LV�WR�XVH�D�VWUXFWXUDO� YHFWRU� DXWRUHJUHVVLRQ� �69$5�� PRGHO� WR� HYDOXDWH� WKH� SUREDELOLW\� DQG� LPSDFW� RI�GLIIHUHQW� W\SHV� RI� VKRFNV� WR� D� 1HZ� =HDODQG� JRYHUQPHQW¶V� FDVK� EXGJHW� EDODQFH�� %\�H[DPLQLQJ�WKH�PDJQLWXGH�RI�SDVW�VKRFNV��DQG�WKHLU�HIIHFW�RQ�WKH�FDVK�EXGJHW�EDODQFH��WKH�PRGHO�LV�XVHG�WR�HVWLPDWH�WKH�OHYHO�RI�WKH�H[�DQWH FDVK�EXGJHW�VXUSOXV�QHFHVVDU\�WR�DFKLHYH�D�VSHFLILHG�FDVK�EXGJHW�VXUSOXV�DW�VRPH�IXWXUH�WLPH�KRUL]RQ�ZLWK�D�JLYHQ�OHYHO�RI�SUREDELOLW\���$OWHUQDWLYH� WLPH�KRUL]RQV�DUH�FRQVLGHUHG�EHFDXVH��DV� WKH� IXWXUH� WLPH�KRUL]RQ� LV�H[WHQGHG��WKH� SUREDELOLW\� RI� DGYHUVH� GLVWXUEDQFHV� WR� WKH� FDVK� EXGJHW� EDODQFH� LQFUHDVHV� DQG� WKHLU�SURSDJDWLRQ� HIIHFWV� EHFRPH� PRUH� SURQRXQFHG�� � 7KHUHIRUH�� IRU� D� GHVLUHG� SUREDELOLW\� RI�FRQWLQXRXVO\�DYRLGLQJ�EUHDFKLQJ�D�SDUWLFXODU� IORRU� �RU�PLQLPXP�YDOXH�� IRU� WKH�FDVK�EXGJHW�VXUSOXV��WKH�DSSURSULDWH�H[�DQWH FDVK�EXGJHW�VXUSOXV�LQFUHDVHV�DV�WKH�WLPH�KRUL]RQ�IRU�WKDW�WDUJHW�LV�H[WHQGHG�
9DULRXV�DSSURDFKHV�FDQ�EH�XVHG�WR�HVWLPDWH�SUXGHQW�EXGJHWDU\�PDUJLQV���)RU�H[DPSOH��%XWL��)UDQFR�DQG�2QJHQD��������XVH�HVWLPDWHG�HODVWLFLWLHV�RI�EXGJHW�GHILFLWV�WR�RXWSXW�FKDQJHV�WR�HYDOXDWH� WKH� GLVWDQFH� D� EXGJHW� GHILFLW� ZRXOG� QHHG� WR� EH� IURP� LWV� WDUJHW� LQ� RUGHU� WR�
)5$�DOVR�UHTXLUHV�D�JRYHUQPHQW�WR�LOOXVWUDWH�OLNHO\�SURJUHVV�WRZDUGV�WKH�REMHFWLYHV�LQ�WKH�)LVFDO�6WUDWHJ\�5HSRUW�1HZ�=HDODQG�*RYHUQPHQW��������
� 7KH�WHUPV�³FDVK�EXGJHW�EDODQFH´�DQG�³EXGJHW�EDODQFH´�DUH�XVHG�LQWHUFKDQJHDEO\�LQ�WKH�WH[W���:H�XVH�WKH�WHUP�³FDVK�EXGJHW�EDODQFH´� WR� UHIHU� WR� WKH�&URZQ¶V�QHW� FDVK� IORZ� IURP�RSHUDWLRQV��RU� FDVK�IORZ�JHQHUDWHG� IURP�LWV�GD\� WR�GD\��RU�RSHUDWLQJ��DFWLYLWLHV�� �7KH�FDVK�EXGJHW�EDODQFH�GLIIHUV�IURP�WKH�³RSHUDWLQJ�EDODQFH´�UHSRUWHG�LQ�WKH� &URZQ¶V� DFFRXQWV�� LQ� WKDW� WKH� RSHUDWLQJ� EDODQFH� LV� QRW� PHDVXUHG� RQ� D� FDVK� EDVLV�� EXW� LV�PHDVXUHG� RQ� DQ�DFFUXDO�EDVLV���6HH�$SSHQGL[�7ZR�IRU�IXUWKHU�GHWDLOV�
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DFFRPPRGDWH� WKH� LPSDFW� RQ� WKH� GHILFLW� LI� D� FRXQWU\¶V� RXWSXW� JDS� ZDV� DW� LWV� KLVWRULFDO�PD[LPXP�QHJDWLYH�JDS���
7KH� 1HZ� =HDODQG� 7UHDVXU\� XVHV� D� QXPEHU� RI� SURFHGXUHV� LQ� WKH� DQDO\VLV� RI� DSSURSULDWH�EXGJHWDU\�PDUJLQV���$��5HDG\�5HFNRQHU��PRGHO�LV�XVHG�WR�SURYLGH�LQGLFDWLYH�ILVFDO�WUDFNV�LQ�WKH�HYHQW�RI�DOWHUQDWLYH�UHDO�RXWSXW�JURZWK�SDWKV����)RU�WKH�VKRUW�WHUP��WKH�&\FOLFDOO\�$GMXVWHG�%DODQFH� �&$%�� PRGHO� LV� XVHG� WR� JDXJH� WKH� XQGHUO\LQJ� VWUXFWXUDO� ILVFDO� SRVLWLRQ�� � 7KH�7UHDVXU\�DOVR�XVHV�D�/RQJ�7HUP�)LVFDO�0RGHO��/7)0��WR�SURMHFW�WKH�SDWK�RI�ILVFDO�YDULDEOHV��EH\RQG�WKH�VKRUW�WHUP�IRUHFDVW�KRUL]RQ��XQGHU�DOWHUQDWLYH�HFRQRPLF�DQG�ILVFDO�DVVXPSWLRQV���7KH� /7)0� XVHV� HFRQRPLF� DVVXPSWLRQV� UHJDUGLQJ� *'3� JURZWK�� LQWHUHVW� UDWHV� DQG�HPSOR\PHQW�WR�PRGHO�WKH�ILVFDO�SRVLWLRQ���+RZHYHU��WKH�LQWHUDFWLRQ�EHWZHHQ�WKHVH�YDULDEOHV�DQG� WKH� FDVK�EXGJHW� EDODQFH� LV� QRW� FDSWXUHG�DQG� IRUPDOO\� HVWLPDWHG�SUREDELOLWLHV� DUH� QRW�DVVLJQHG�WR�WKH�FDVK�EXGJHW�EDODQFH�IRUHFDVWV���
7KLV�SDSHU�DXJPHQWV�WKH�H[LVWLQJ�PRGHOV�RI�7KH�7UHDVXU\��LQ�WKDW�WKH�LQWHUDFWLRQ�EHWZHHQ�D�VHW�RI�HFRQRPLF�YDULDEOHV�DQG�WKH�FDVK�EXGJHW�EDODQFH� LV�H[SOLFLWO\�PRGHOOHG�� � ,Q�DGGLWLRQ��WKLV� SDSHU� SUHVHQWV� D� GLIIHUHQW� DSSURDFK� WR� WKH� ³ULVNV� DQG� VFHQDULRV´� DSSURDFK� WKDW� WKH�7UHDVXU\�XQGHUWDNHV�ZLWK� LWV�VHW�RI� IRUHFDVWV���5DWKHU� WKDQ�SUHGLFWLQJ�WKH�EHKDYLRXU�RI� WKH�FDVK� EXGJHW� EDODQFH� XQGHU� VSHFLILF�� DOWHUQDWLYH� VKRFNV� WR� WKH� HFRQRP\��ZH� IRFXV�RQ� WKH�OHYHO�RI�WKH�FDVK�EXGJHW�EDODQFH�VXIILFLHQW�WR�ZLWKVWDQG�D�QXPEHU�RI�SRVVLEOH�VKRFNV�DQG�VWLOO�UHPDLQ� ZLWKLQ� VXUSOXV�� � ,Q� HIIHFW�� WKLV� QHFHVVLWDWHV� IRUPLQJ� D� MXGJPHQW� RQ� WKH� VL]H� DQG�IUHTXHQF\�RI�HDFK�SDUWLFXODU�VKRFN�WR�WKH�HFRQRP\�DQG WKHLU�LPSDFW�RQ�WKH�EXGJHW�EDODQFH�
,Q� RUGHU� WR� PDNH� WKLV� MXGJPHQW�� WKH� DSSURDFK� RI� WKLV� SDSHU� LV� WR� XQGHUWDNH� VWRFKDVWLF�VLPXODWLRQV� EDVHG� RQ� 69$5� HTXDWLRQV� WKDW� FDSWXUH� WKH� G\QDPLF� UHVSRQVH� RI� WKH�JRYHUQPHQW
V� FDVK� EXGJHW� EDODQFH� WR� KLVWRULFDO� VWUXFWXUDO� GLVWXUEDQFHV�� )URP� WKLV� 69$5�PRGHO��ZH�FDQ�GHULYH�SUREDELOLWLHV�RI�EUHDFKLQJ�SDUWLFXODU�FDVK�EXGJHW�EDODQFH�WDUJHWV�RYHU�DOWHUQDWLYH�KRUL]RQV���7KH�VLPXODWLRQ�SURFHGXUH�XVHG�WR�GHULYH�WKHVH�SUREDELOLWLHV�IROORZV�WKH�PHWKRG�SURSRVHG�E\�'DOVJDDUG�DQG�GH�6HUUHV� �������� �7KLV�SDSHU�H[WHQGV� WKHLU�ZRUN�E\�VSHFLI\LQJ�D�WKHRUHWLFDO�PDFURHFRQRPLF�PRGHO�DQG�EXGJHW�EDODQFH�IXQFWLRQ�WR�XQGHUSLQ�WKH�69$5�PRGHO�DQG�WR�PDNH�H[SOLFLW�WKH�WKHRUHWLFDO�H[SODQDWLRQV�IRU�WKH�VWUXFWXUDO�UHVWULFWLRQV�LPSRVHG�RQ�WKH�PRGHO���
7KH� ILUVW�VWHS� LQYROYHV�VSHFLI\LQJ�D� WKHRUHWLFDO�PDFUR�PRGHO� WKDW�H[SOLFLWO\� LQFRUSRUDWHV�WKH�JRYHUQPHQW¶V�EXGJHW�EDODQFH�DQG�LWV�LQWHUDFWLRQV�ZLWK�WKH�UHVW�RI�WKH�HFRQRP\���7KLV�VWDJH�LQYROYHV�VSHFLI\LQJ�WKH�YDULDEOHV��LGHQWLI\LQJ�UHVWULFWLRQV��DQG�H[RJHQRXV�VKRFNV�WKDW�VKRXOG�EH�FDSWXUHG�E\� WKH�HPSLULFDO�PRGHO�� � ,W�DOVR�SURYLGHV�D�WKHRUHWLFDO�EDVLV� IRU� LGHQWLI\LQJ�WKH�H[SHFWHG�VKRUW�UXQ�DQG� ORQJ�UXQ�HIIHFWV�RI�H[RJHQRXV�VKRFNV�RQ� WKH�EXGJHW�EDODQFH�DQG�RWKHU�HQGRJHQRXV�YDULDEOHV�LQ�WKH�PRGHO�
7KH�VHFRQG VWHS�LQYROYHV�HVWLPDWLRQ�RI�D�VWUXFWXUDO�9$5�PRGHO�WR�GHWHUPLQH�WKH�HIIHFWV�RI�H[RJHQRXV� VKRFNV� RQ� WKH� FDVK� EXGJHW� EDODQFH� DQG� RWKHU� HQGRJHQRXV� YDULDEOHV�� � :H�FRQVLGHU�IRXU�W\SHV�RI�H[RJHQRXV�VKRFNV��VXSSO\��ILVFDO��UHDO�SULYDWH�GHPDQG�DQG�GRPHVWLF�QRPLQDO�SULFH�VKRFNV���:H�FRPSDUH�WKH�VKRUW�UXQ�DQG�ORQJ�UXQ�EHKDYLRXU�RI�WKH�HQGRJHQRXV�YDULDEOHV�LQ�UHVSRQVH�WR�WKHVH�IRXU�GLVWXUEDQFHV�DV�D�ZD\�RI�YHULI\LQJ�ZKHWKHU�WKH�HVWLPDWHG�69$5�PRGHO�VXFFHVVIXOO\�FDSWXUHV�WKH�IRXU�GLVWXUEDQFHV�WKDW�DUH�LGHQWLILHG�E\�WKH�WKHRUHWLFDO�PRGHO�RI�WKH�EXGJHW�EDODQFH�DQG�WKH�PDFURHFRQRP\��
7KH�WKLUG�VWDJH�LQYROYHV�VWRFKDVWLF�VLPXODWLRQV�RI�WKH�HVWLPDWHG�69$5�HTXDWLRQV�WR�EXLOG�XS�SUREDELOLWLHV�RI�EUHDFKLQJ�D�SDUWLFXODU�FDVK�EXGJHW�EDODQFH�IORRU�RYHU�D�UDQJH�RI�DOWHUQDWLYH�IXWXUH�WLPH�KRUL]RQV���
� )RU�H[DPSOH��VHH�FKDSWHU���RI�7KH�7UHDVXU\���������%XGJHW�(FRQRPLF�DQG�)LVFDO�8SGDWH�
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�� $�³VWLFN\�SULFH´�PDFURHFRQRPLF�PRGHO�DQG�WKH�EXGJHW�EDODQFH
2XU� LQWHUSUHWDWLRQ�RI� WKH� W\SH�RI�GLVWXUEDQFHV� WKDW�ZLOO� LPSLQJH�RQ� WKH�EXGJHW�EDODQFH�DQG�ZKHWKHU�WKHVH�GLVWXUEDQFHV�ZLOO�KDYH�WUDQVLWRU\�RU�SHUPDQHQW�HIIHFWV�LV�EDVHG�RQ D�WUDGLWLRQDO�VWLFN\�SULFH�PRGHO�RI�PDFURHFRQRPLF�IOXFWXDWLRQV���7KH�PRGHO�LV�D�YDULDQW�RI�)LVFKHU¶V��������VWLFN\�SULFH� PDFURHFRQRPLF� PRGHO�� � 0RGLILFDWLRQV� LQWURGXFHG� WR� WKDW� PRGHO� DUH� WKH�VSHFLILFDWLRQ� RI� D� JRYHUQPHQW� EXGJHW� EDODQFH� IXQFWLRQ�� D� SULYDWH� VHFWRU� GHPDQG� IXQFWLRQ��DQG� WKH� H[SOLFLW� WUHDWPHQW� RI� ILVFDO� VKRFNV� LQ� WKH� DJJUHJDWH� DQG� SULYDWH� VHFWRU� GHPDQG�IXQFWLRQV���
7KH�PRGHO�LV�VSHFLILHG�DV�IROORZV�

����� �������� !���� DDDDDDDUD< WWWWW JGT ���
���� ������ !��� EEEEUE<E) WWWWW JG ���

���� ������ !��� GGGGUG<G' WWWWW GT ���
��� ���� !� � FFUF<F30 WWWW ���

WW 1< T� ���
ZKHUH

IWWW HJJ � �� ���
GWWW HGG � �� ���
VWWW HTT � �� ���

QWWW 00 H� �� ���
7KH� YDULDEOHV�<��)�� DQG�' GHQRWH� WKH� ORJV� RI� UHDOLVHG� UHDO� RXWSXW�� WKH� JRYHUQPHQW¶V� UHDO�EXGJHW� EDODQFH� DQG� UHDO� SULYDWH� VHFWRU� GHPDQG�� UHVSHFWLYHO\�� � 7KH� QDWXUDO� UDWH� RI�HPSOR\PHQW�LV�GHQRWHG�E\� 1 ��T GHQRWHV�WKH�ORJ�RI�SURGXFWLYLW\��3 DQG�0 UHSUHVHQW�WKH�ORJV�RI�WKH�SULFH�OHYHO�DQG�WKH�PRQH\�VXSSO\�UHVSHFWLYHO\��DQG�U LV�WKH�UHDO�LQWHUHVW�UDWH���
(TXDWLRQ� ���� LV�D� UHGXFHG� IRUP� ,6� IXQFWLRQ� WKDW� UHFRJQLVHV� WKDW� UHDO�DJJUHJDWH�GHPDQG� LV�GHWHUPLQHG�E\�WKH�UHDO� LQWHUHVW�UDWH�DQG�H[RJHQRXV�VKRFNV�WR� WRWDO�SULYDWH�GHPDQG�DQG�WR�ILVFDO�SROLF\���
(TXDWLRQ�����VWDWHV�WKDW�WKH�UHDO�EXGJHW�EDODQFH�FRPSULVHV�IRXU�FRPSRQHQWV��D�FRPSRQHQW�GHWHUPLQHG� E\� UHDO� LQFRPH�� D� UHDO� LQWHUHVW� UDWH� FRPSRQHQW�� DQG� WZR� H[RJHQRXV� VKRFN�FRPSRQHQWV���7KH�SDUDPHWHU� �� !E LQ�HTXDWLRQ�����FDSWXUHV�WKH�QHW�HIIHFW�RI�UHDO�RXWSXW�RQ�WKH�EXGJHW�EDODQFH�DULVLQJ�IURP�WKH�LQWHUDFWLRQ�RI�RXWSXW�DQG�WD[DWLRQ��WUDQVIHU�SD\PHQWV�DQG�JRYHUQPHQW�H[SHQGLWXUH�� �7KH�SDUDPHWHU� �� !E FDSWXUHV� WKH�HIIHFW�RI� UHDO� LQWHUHVW� UDWHV��
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DULVLQJ�IURP�WKH�QHHG�WR�VHUYLFH�SXEOLF�GHEW���7KH�WZR�H[RJHQRXV�VKRFNV�WR�WKH�UHDO�EXGJHW�EDODQFH�DULVH�IURP�VKRFNV�WR�SULYDWH�GHPDQG��G��DQG�ILVFDO�VKRFNV��J���ZKLFK�DUH�DVVXPHG�WR�IROORZ�D�UDQGRP�ZDON�SURFHVV�
7KH�LQFOXVLRQ�RI� WE G� LQ�WKH�UHDO�EXGJHW�IXQFWLRQ�FDSWXUHV�WKH�SUHVHQFH�RI�D�µGLVFUHWLRQDU\¶�VWDELOLVDWLRQ�UROH�RI�ILVFDO�SROLF\�LQ�UHVSRQVH�WR�VKRFNV�WR�SULYDWH�GHPDQG��LQ�FRQWUDVW�WR�WKH�µDXWRPDWLF¶�UROH�FDSWXUHG�E\� W<E� ���7KH�UHDVRQ�IRU�WKLV�LV�DV�IROORZV���3ULYDWH�GHPDQG�VKRFNV�ZLOO�WHQG�WR�FDXVH�UHDO�SULYDWH�GHPDQG�WR�GHYLDWH�IURP�WKH�QDWXUDO�UDWH�RI�RXWSXW�DQG�KHQFH�HLWKHU� DFFHQWXDWH� LQIODWLRQDU\� SUHVVXUHV� RU� DFFHQWXDWH� WKH� VL]H� RI� WKH� RXWSXW� JDS���$FFRUGLQJO\�� ZH� DOORZ� IRU� WKH� SRVVLELOLW\� RI� DQ� RIIVHWWLQJ� �RU� VWDELOLVDWLRQ�� UHVSRQVH� E\� WKH�ILVFDO�DXWKRULW\���
7KH�FRHIILFLHQW� �� !E LQ�HTXDWLRQ�����FDSWXUHV�WKLV�ILVFDO�SROLF\�UHDFWLRQ���,W� LPSOLHV�WKDW��LQ�WKH�SUHVHQFH�RI�D�SRVLWLYH�UHDO�SULYDWH�GHPDQG�VKRFN��D�JRYHUQPHQW�ZLOO�UHDFW�E\�LQFUHDVLQJ�WKH� ILVFDO�VXUSOXV�� WKHUHE\�PRGHUDWLQJ� WKH� ULVH� LQ�DJJUHJDWH�GHPDQG�DV�D�FRQVHTXHQFH�RI�WKH�UHDO�SULYDWH�GHPDQG�VKRFN���6LPLODUO\��D�QHJDWLYH�SULYDWH�GHPDQG�VKRFN��ZKLFK�ZLOO�KDYH�WKH� SRWHQWLDO� WR� LQFUHDVH� WKH� RXWSXW� JDS� DQG� XQHPSOR\PHQW�� LV� DVVXPHG� WR� SURYRNH� WKH�FRQYHUVH�UHDFWLRQ�E\�D�JRYHUQPHQW���,Q�WKLV�FDVH��D�JRYHUQPHQW�ZLOO�UHGXFH�WKH�ILVFDO�VXUSOXV�ZLWK�WKH�DLP�RI�PRGHUDWLQJ�WKH�GHFOLQH�LQ�UHDO�DJJUHJDWH�GHPDQG�UHODWLYH�WR�WKH�QDWXUDO�UDWH�RI�RXWSXW�
(TXDWLRQ�����VWDWHV�WKDW�DJJUHJDWH�UHDO�SULYDWH�GHPDQG�LV�D�IXQFWLRQ�RI�UHDOLVHG�UHDO�LQFRPH��<���WKH�UHDO�LQWHUHVW�UDWH��U���SURGXFWLYLW\�DQG�H[RJHQRXV�FKDQJHV�LQ�UHDO�SULYDWH�GHPDQG��G����3URGXFWLYLW\�LV�DOORZHG�WR�DIIHFW�DJJUHJDWH�SULYDWH�GHPDQG�GLUHFWO\���7KLV�FRXOG�RFFXU�WKURXJK�LQYHVWPHQW�GHPDQG�IRU�H[DPSOH��LQ�ZKLFK�FDVH� �� !G ���
(TXDWLRQ�����LV�WKH�GHPDQG�IRU�UHDO�PRQH\�EDODQFHV���0 LV�DVVXPHG�WR�IROORZ�D�UDQGRP�ZDON�SURFHVV���
(TXDWLRQ� ���� LV� WKH� SURGXFWLRQ� IXQFWLRQ�� LW� UHODWHV� RXWSXW�� HPSOR\PHQW�� DQG� SURGXFWLYLW\���< FDQ�EH�LQWHUSUHWHG�DV�WKH�QDWXUDO�UDWH�RI�RXWSXW�ZKLFK�LV�WKH�UDWH�RI�RXWSXW�WKDW�LV�UHDOLVHG�ZKHQ�HPSOR\PHQW�LV�DW�WKH�QDWXUDO�UDWH��JLYHQ�WKH�OHYHO�RI�SURGXFWLYLW\��T��ZKLFK�LV�DVVXPHG�WR�IROORZ�D�UDQGRP�ZDON�SURFHVV�
7KH� YDULDEOHV� IH � GH �� VH �� QH DUH� VHULDOO\� XQFRUUHODWHG� DQG� RUWKRJRQDO� ILVFDO�� SULYDWH�GHPDQG��VXSSO\��RU�SURGXFWLYLW\��DQG�QRPLQDO�GLVWXUEDQFHV��UHVSHFWLYHO\��
7KLV�PRGHO� FDQ�EH� UHGXFHG� WR�D� IRXU�HTXDWLRQ�V\VWHP�E\�XVLQJ�HTXDWLRQ ���� WR�GHULYH�DQ�H[SUHVVLRQ� IRU� WKH� UHDO� LQWHUHVW� UDWH� �U��DQG�HOLPLQDWLQJ� LW� IURP�HTXDWLRQV� ����DQG������ �7KH�UHVXOW�LV�D�IRXU�HTXDWLRQ�V\VWHP�IRU�<��)��' DQG�< ��ZKHUH�WKH�QHZ�FRHIILFLHQWV�� L\ �� LI DQG�

L] ��DUH�FRPSOH[�IXQFWLRQV�RI�WKH�RULJLQDO�FRHIILFLHQWV�� LD �� LE �� LF ��DQG� LG ��
WWWWWW \\\30\< JGT ���� �� ���� ����

WWWWWW I30I<I) JG ���� ��� �� ����
WWWWWW ]30]<]' GT ���� ��� �� ����

WW 1< T� ����
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7KH�PRGHO�DVVXPHV�WKDW�PRQRSROLVWLF�ILUPV�VHW�SULFHV�IRU�SHULRG�W DW�WKH�HQG�RI�SHULRG�W���DW�D�OHYHO�WKDW�LV�H[SHFWHG�WR�PDNH�WKH�TXDQWLW\�GHPDQGHG�HTXDO�WKH�WR�QDWXUDO�UDWH�RI�RXWSXW��LH��WR�DFKLHYH� ���( �  �� WWW << ���7KLV�LV�XVHG�WR�VROYH�IRU� W< �� W) �� W' DQG� W3 ���7KH�VROXWLRQV�IRU� WKHVH� HQGRJHQRXV� YDULDEOHV� LPSO\� WKH� IROORZLQJ� JURZWK� SDWKV� IRU� UHDO� RXWSXW�� WKH� UHDOEXGJHW�EDODQFH��UHDO�DJJUHJDWH�SULYDWH�GHPDQG�DQG�SULFHV��
������ ������� GWGWIWIWVWVWVWW \\\< ���� ������ ' HHHHHHH �� �� QWQW\ ��� HH ����
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,Q� WKLV� IRUP�� WKH�PRGHO� LPSOLHV� ILYH� ORQJ�UXQ�UHVWULFWLRQV�� WKUHH� LQ�HTXDWLRQ� �����DQG�RQH LQ�HDFK�RI�HTXDWLRQV� �����DQG������� �7KH�SUHVHQFH�RI�QRPLQDO�SULFH�ULJLGLWLHV� LQ� WKH�VKRUW� UXQ�PHDQV�WKH�PRGHO�SUHGLFWV�WKDW�SRVLWLYH�UHDO�SULYDWH�GHPDQG�GLVWXUEDQFHV�� GH ��DQG�QRPLQDO�GLVWXUEDQFHV��� QH ��ZLOO� UDLVH� UHDO�RXWSXW� LQ� WKH�VKRUW� UXQ��EXW� WKHVH�HIIHFWV�GLVDSSHDU� LQ� WKH�ORQJ�UXQ���6LPLODUO\��SRVLWLYH�ILVFDO�VKRFNV�� IH ��ZLOO�ORZHU�UHDO�RXWSXW�LQ�WKH�VKRUW�UXQ��EXW�WKH�HIIHFW� GLVDSSHDUV� LQ� WKH� ORQJ� UXQ�� � ,Q� WKH� ORQJ� UXQ�� RQO\� VXSSO\� �WKDW� LV�� SURGXFWLYLW\��GLVWXUEDQFHV� �� VH ��DIIHFW�RXWSXW���
+RZHYHU�� WKH� ORQJ�UXQ�HIIHFW�RI� UHDO�SULYDWH�GHPDQG�VKRFNV�RQ�WKH�UHDO�EXGJHW�EDODQFH� LQ�HTXDWLRQ� ����� LV� DPELJXRXV�� � ,W�ZLOO� GHSHQG�RQ�ZKHWKHU� �

��� \\II � LV� OHVV� WKDQ�RU�JUHDWHU�
WKDQ� ]HUR�� �I LV� WKH� GLUHFW� HIIHFW� RI� SULYDWH� GHPDQG� VKRFNV� RQ� WKH� UHDO� EXGJHW� EDODQFH�
�JRYHUQPHQW¶V�RIIVHWWLQJ�UHDFWLRQ�WR�SULYDWH�GHPDQG�VKRFNV���� �

��\\I LV�WKH LQGLUHFW�HIIHFW�RI�
SULYDWH�GHPDQG�VKRFNV�RQ� WKH�EXGJHW�EDODQFH�DULVLQJ� IURP�FRQVHTXHQWLDO�FKDQJHV� LQ� UHDO�PRQH\�EDODQFHV�DQG�KHQFH�WKH�UHDO�LQWHUHVW�UDWH���
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,W�LV�QRW�FOHDU�ZKLFK�RI�WKHVH�WZR�LQIOXHQFHV�GRPLQDWH���0RUHRYHU��LW�LV�XQUHDOLVWLF�WR�DOORZ�WKHUHDO� EXGJHW� EDODQFH� WR� FKDQJH� SHUPDQHQWO\� LQ� UHVSRQVH� WR� UHDO� SULYDWH� GHPDQG� VKRFNV���7KHUHIRUH�ZH�ZLOO�DVVXPH�WKH�WRWDO�ORQJ�UXQ�HIIHFW�LV�]HUR���$FFRUGLQJO\��WKLV�OHDYHV�XV�ZLWK�VL[�ORQJ�UXQ�UHVWULFWLRQV�WKDW�DUH�LPSRVHG�RQ�WKH�69$5�PRGHO�VSHFLILHG�LQ�VHFWLRQ������
7KH�VKRUW�UXQ�DQG�ORQJ�UXQ�UHVSRQVH�RI�UHDO�RXWSXW��WKH�ILVFDO�EDODQFH��UHDO�SULYDWH�GHPDQG�DQG� LQIODWLRQ� WR� WKH� IRXU� GLVWXUEDQFHV� LPSOLHG� E\� WKLV� WKHRUHWLFDO� G\QDPLF� PRGHO� DUH�VXPPDULVHG�LQ�7DEOH���
7KH�PRGHO�SUHGLFWV�WKDW�LQ�WKH�VKRUW�UXQ�WKH�EXGJHW�EDODQFH�ZLOO�ULVH�LQ�UHVSRQVH�WR�SRVLWLYH�VXSSO\��UHDO�SULYDWH�GHPDQG�DQG�QRPLQDO�VKRFNV���7KH�VKRUW�UXQ�UHVSRQVH�WR�ILVFDO�VKRFNV�LV�XQFOHDU� EHFDXVH� WKHUH� DUH� RIIVHWWLQJ� IRUFHV� DULVLQJ� IURP� WKH� GLUHFW� LPSDFW� RQ� WKH� EXGJHW�EDODQFH�RI�D�ILVFDO�VKRFN�DQG�WKH�LQGXFHG�IDOO�LQ�UHDO�RXWSXW�WKDW�ORZHUV�QHW�WD[DWLRQ�UHYHQXH���,W� VHHPV� OLNHO\� KRZHYHU� WKDW� �� \I ���� LQ� ZKLFK� FDVH� D� SRVLWLYH� ILVFDO� VKRFN� ZLOO� UDLVH� WKH�EXGJHW�EDODQFH�LQ�WKH�VKRUW�UXQ���,Q�WKH�ORQJ�UXQ��VXSSO\�DQG�ILVFDO�VKRFNV�SHUPDQHQWO\�DIIHFW�WKH�EXGJHW�EDODQFH�ZKLOH�UHDO�SULYDWH�GHPDQG�DQG�QRPLQDO�VKRFNV�DUH�QHXWUDO���
3RVLWLYH�VXSSO\�� UHDO�SULYDWH�GHPDQG�DQG�QRPLQDO�VKRFNV� UDLVH� UHDO�SULYDWH�GHPDQG� LQ� WKH�VKRUW� UXQ�� �7KH� LPSDFW�RI�SRVLWLYH� ILVFDO� VKRFNV�RQ� UHDO�SULYDWH GHPDQG� LV�QHJDWLYH�� �7KLV�RFFXUV�EHFDXVH�D�SRVLWLYH�ILVFDO�VKRFN�ORZHUV�UHDO�DJJUHJDWH�GHPDQG�DQG�UHDOLVHG�RXWSXW��ZKLFK�LQ�WXUQ�UHGXFHV�UHDO�SULYDWH�GHPDQG���
,Q� WKH� ORQJ� UXQ�� WKH� UHVSRQVH� RI� UHDO� SULYDWH� GHPDQG� WR� SRVLWLYH� VXSSO\� VKRFNV� DQG� UHDO�GHPDQG VKRFNV�LV�DPELJXRXV��EHFDXVH�WKHUH�LV�D�SRVLWLYH�LPSDFW�RI�WKHVH�VKRFNV�RQ�SULYDWH�GHPDQG�� EXW� WKHUH� LV� DOVR� D� SRVVLEOH� QHJDWLYH� HIIHFW� DULVLQJ� IURP� D� IDOO� LQ� UHDO� PRQH\�EDODQFHV�DQG�D�ULVH�LQ�WKH�UHDO�LQWHUHVW�UDWH���7KH�ORQJ�UXQ�HIIHFW�RI�SRVLWLYH�ILVFDO�VKRFNV�LV�SRVLWLYH�YLD� WKH� ³FURZGLQJ� LQ´�HIIHFW�RI�D� IDOO� LQ� UHDO� LQWHUHVW� UDWHV�� �7KH� ORQJ�UXQ� LPSDFW�RI�QRPLQDO� VKRFNV� RQ� UHDO� SULYDWH� GHPDQG� LV� QHXWUDO�� HYHQ� WKRXJK� WKHVH� DUH� UDQGRP� ZDON�VKRFNV�� LH��SHUPDQHQW�VKRFNV���7KH�UHDVRQ�IRU�WKLV� LV�WKDW�WKH�SULFH�OHYHO�FKDQJHV��VR�WKDW�UHDO�PRQH\�EDODQFHV�DUH�XQFKDQJHG�LQ�WKH�ORQJ�UXQ���
7KH�PRGHO�WKHUHIRUH�LQFRUSRUDWHV�D�GLFKRWRP\�EHWZHHQ�WKH�ORQJ�UXQ�HIIHFWV�RI�GHPDQG�DQG�VXSSO\�VKRFNV���:KLOH�WKLV�LV�FRPPRQ�SUDFWLFH��WKHUH�DUH�PDQ\�UHDVRQV�WR�WKLQN�WKDW�GHPDQG�DQG�ILVFDO�GLVWXUEDQFHV�FRXOG�KDYH�ORQJ�UXQ�HIIHFWV�RQ�RXWSXW���7KHVH�LQFOXGH�WKH�SUHVHQFH�RI�LQFUHDVLQJ�UHWXUQV��RI�OHDUQLQJ�E\�GRLQJ��DQG�WKH�SRVVLELOLW\�WKDW�ILVFDO�SROLF\�PD\�DIIHFW�WKH�VDYLQJV�UDWH��DQG�VXEVHTXHQWO\�WKH�ORQJ�UXQ�FDSLWDO�VWRFN���
'HVSLWH�WKHVH�SRVVLELOLWLHV��LW�LV�FRPPRQ�SUDFWLFH�WR�DVVXPH�WKHVH�ORQJ�UXQ�HIIHFWV�DUH�VPDOO�FRPSDUHG� WR� WKRVH� RI� VXSSO\� GLVWXUEDQFHV�� � 7KXV�� GLVWLQJXLVKLQJ� EHWZHHQ� WKH� ORQJ�UXQ�HIIHFWV�RI�UHDO�GHPDQG��QRPLQDO�DQG�ILVFDO�VKRFNV�DQG�WKH�ORQJ�UXQ�HIIHFWV�RI�VXSSO\�VKRFNV�KDV�LPSRUWDQW�LPSOLFDWLRQV�IRU�WKHLU�UHODWHG�ORQJ�UXQ�HIIHFWV�RQ�UHDO�SULYDWH�GHPDQG��LQIODWLRQ�DQG�WKH�EXGJHW�EDODQFH�
�� 6SHFLILFDWLRQ�RI�WKH�VWUXFWXUDO�9$5�PRGHO
,Q� WKLV�VHFWLRQ��ZH�FRQVWUXFW�DQG�HVWLPDWH�D� IRXU�YDULDEOH�VWUXFWXUDO�9$5�PRGHO� LQ�RUGHU�WR�GHFRPSRVH� IOXFWXDWLRQV� LQ� WKH� JRYHUQPHQW� EXGJHW� EDODQFH� LQWR� WKH� IRXU� VWUXFWXUDO� �RU�HFRQRPLF��GLVWXUEDQFHV�LGHQWLILHG�LQ�WKH�PRGHO�GHVFULEHG�LQ�VHFWLRQ����L�H��� VH �� IH �� GH � DQG�QH ���



�

7KH�PRGHO�FDQ�EH�UHSUHVHQWHG�E\�D� �� u YHFWRU�RI�HQGRJHQRXV�YDULDEOHV� =' �FRPSULVLQJ�'<��')��''��DQG�'3��ZLWK�WKH�PRYLQJ�DYHUDJH�UHSUHVHQWDWLRQ�JLYHQ�E\
WW /$= H�� ' � ����

ZKHUH� ����  ¦f ������� /$/$$/$/$ V
VV LV� D� �� u PDWUL[� RI� SRO\QRPLDOV� LQ� WKH� ODJ�

RSHUDWRU�/ DQG� WH LV�D� �� u YHFWRU�RI�ZKLWH�QRLVH�GLVWXUEDQFH�WHUPV� VH �� IH �� GH ��DQG� QH ��:H�DVVXPH�WKDW� �$ KDV��¶V�DORQJ�LWV�GLDJRQDO�DQG�WKDW� ����a HH 6W DQG� H6 LV�GLDJRQDO��WKDW�LV��WKH�VWUXFWXUDO�VKRFNV�DUH�PXWXDOO\�RUWKRJRQDO����7KH�YDULDEOHV�LQ� =' DUH�DOO�VWDWLRQDU\���,I�DQ\�RI�WKH�YDULDEOHV�DUH�QRQ�VWDWLRQDU\��LW�VKRXOG�EH�IXUWKHU�GLIIHUHQFHG�WR�PDNH�LW�VWDWLRQDU\�SURYLGHG�WKH�YDULDEOHV�DUH�QRW�FRLQWHJUDWHG����7KH� WH ¶V�DUH�VWUXFWXUDO�GLVWXUEDQFHV��DQG�ZH�DUH�LQWHUHVWHG�LQ�HVWLPDWLQJ�WKH�UHVSRQVH�RI�HOHPHQWV�RI�= WR�LQQRYDWLRQV�LQ�WKH�HOHPHQWV�RI�H�� �)RU�H[DPSOH��ZH�DUH� LQWHUHVWHG� LQ� WKH� UHVSRQVH�RI� WKH�EXGJHW EDODQFH� WR� IRXU�GLIIHUHQW�VWUXFWXUDO�GLVWXUEDQFHV��$�SORW�RI�WKH�URZ�L��FROXPQ�M HOHPHQW�RI� V$ DV�D�IXQFWLRQ�RI�V LV�FDOOHG�WKH� LPSXOVH�UHVSRQVH�IXQFWLRQ�� � ,W�GHVFULEHV�WKH�UHVSRQVH�RI� VLW= �' WR�D�RQH�WLPH�RQH�XQLW�LPSXOVH�LQ� MWH �
,W� LV�FRQYHQLHQW�WR�GHILQH�WKH�PDWUL[�+ VXFK�WKDW� H6 c++ ��WKH�GLDJRQDO�HOHPHQWV�RI�+ DUH�WKH�VWDQGDUG�HUURUV�RI�WKH�HOHPHQWV�RI�H���7KHQ�HTXDWLRQ������FDQ�EH�UHZULWWHQ�DV

WWWW /$++/$/$= HHH a��a���� �    ' � � ����
ZKHUH� +/$/$ ����a  ��DQG� WW + HH �a � LV� WKH�YHFWRU�RI�VWUXFWXUDO�VKRFNV�PHDVXUHG� LQ�RQH�VWDQGDUG�GHYLDWLRQ�XQLWV���1RWH�WKDW

,�����(���aa( ����  cc cc c ���� ++++++ WWWW HHHH ���
7KH� LM�WK� HOHPHQW� RI� V$a UHSUHVHQWV� WKH� UHVSRQVH� RI� VLW= �' WR� D� RQH�WLPH� RQH� VWDQGDUG�GHYLDWLRQ�LPSXOVH�LQ� MWH �
2QH�ZD\� WR� VXPPDULVH� WKH� LQIRUPDWLRQ�FRQWDLQHG� LQ�RXU� =' GDWD� LV� WR�HVWLPDWH� WKH�9$5�UHSUHVHQWDWLRQ�RI�DSSURSULDWH�RUGHU�N�

WW X=/%  '�� ��ZKHUH� NN /%/%/%,/% ���� ������ � ����
6LQFH� =' LV� VWDWLRQDU\�� WKH� URRWV� RI� ��/% DUH� DOO� JUHDWHU� WKDQ� ��� � 7KHUHIRUH� WKH� 9$5�UHSUHVHQWDWLRQ�FDQ�EH� LQYHUWHG�LQWR� WW X/&= �� ' ��ZKHUH� ����� � /%/& DQG� ,&  ��� �� � ,Q�WHUPV�RI� ������ �������� � $/$/& DQG� WW $X H��� �� �7KXV� LQ�RUGHU� WR� UHFRYHU�HVWLPDWHV�RI�WKH� VWUXFWXUDO� GLVWXUEDQFHV�� WH �� IURP� WKH� HVWLPDWHG� 9$5� UHVLGXDOV�� WX �� LW� LV� QHFHVVDU\� WR�HVWLPDWH� ���$ �
7KH�FRYDULDQFH�PDWUL[�RI�WKH�9$5�UHVLGXDOV�� X6 ��LV�UHODWHG�WR� ���$ DQG� H6 E\������������� cc c6 6 $++$$$X H � ����



�

6LQFH� X6 LV�V\PPHWULFDO��HTXDWLRQ������SURYLGHV� ����� �QQ UHVWULFWLRQV��ZKHUH�Q LV�HTXDO�WR�IRXU�� � %XW� ZH� KDYH� WR� HVWLPDWH� �Q HOHPHQWV� LQ� ���$ DQG� +�� 7KHUHIRUH������������� � �� QQQQQ DGGLWLRQDO�UHVWULFWLRQV�DUH�QHFHVVDU\�IRU�FRPSOHWH�LGHQWLILFDWLRQ���)RU�WKH�IRXU�YDULDEOH�V\VWHP�ZH�FRQVLGHU��VL[�DGGLWLRQDO�UHVWULFWLRQV�DUH�UHTXLUHG��
6XFK� LGHQWLI\LQJ� UHVWULFWLRQV�KDYH� WDNHQ�D�YDULHW\�RI� IRUPV� LQ� WKH� OLWHUDWXUH�� �2QH�DSSURDFK�DFKLHYHV�LGHQWLILFDWLRQ�E\�LPSRVLQJ�D�SULRUL UHVWULFWLRQV�RQ�WKH�FRQWHPSRUDQHRXV�LQWHUDFWLRQV�DPRQJ�WKH�YDULDEOHV�LQ�WKH�V\VWHP��7KHVH�UHVWULFWLRQV�WDNH�WKH�IRUP�RI�H[FOXVLRQ�UHVWULFWLRQV�L�H��� ]HUR� UHVWULFWLRQV� RQ� VRPH� RI� WKH� HOHPHQWV� RI� ���$ �� � 7KHVH� LQFOXGH� WKH� UHFXUVLYH�VWUXFWXUH� SRSXODULVHG� E\� 6LPV� ������� DQG� WKH� VLPXOWDQHRXV� HTXDWLRQV� DSSURDFK� E\�%HUQDQNH���������%ODQFKDUG�DQG�:DWVRQ���������DQG�%ODQFKDUG���������
$Q�DOWHUQDWLYH�DSSURDFK�WR�LGHQWLILFDWLRQ�UHOLHV�RQ�UHVWULFWLRQV�RQ�ORQJ�UXQ�HIIHFWV�LPSOLHG�E\�DQ� XQGHUO\LQJ� WKHRUHWLFDO� PRGHO�� $V� VKRZQ� E\� %ODQFKDUG� DQG� 4XDK� �������� WKLV� FDQ� EHWUDQVODWHG�LQWR�D�UHVWULFWLRQ�RQ�WKH�G\QDPLF�V\VWHP�WKDW�PD\�DLG�LQ�WKH�LGHQWLILFDWLRQ�RI�PRGHO�SDUDPHWHUV�
7KH�ODJ�SRO\QRPLDO� ��/& WKDW�LV�REWDLQHG�E\�LQYHUWLQJ�WKH�9$5�UHSUHVHQWDWLRQ�LV�GHILQHG�E\�

������� /$$/&  � ����
$VVXPH�WKDW�HFRQRPLF�WKHRU\�LPSOLHV�WKDW�FHUWDLQ�VWUXFWXUDO�GLVWXUEDQFHV�KDYH�QR�ORQJ�UXQ�LPSDFW�RQ�VRPH�HOHPHQWV�RI� = ���7KLV�LPSRVHV�]HUR�UHVWULFWLRQV�RQ�WKH�HOHPHQWV�RI� ���$ ���,Q�WKLV�FDVH��WKH�UHVWULFWLRQV�LPSRVHG�E\���������� $$&  ����
WRJHWKHU� ZLWK� UHVWULFWLRQV� LPSOLHG� E\� ����� PD\� DOORZ� ���$ WR� EH� HVWLPDWHG�� 7KLV� LV� WKH�DSSURDFK� WDNHQ� E\� %ODQFKDUG� DQG� 4XDK� �������� ([DPSOHV� RI� WKH� DSSOLFDWLRQ� RI� ORQJ�UXQ�LGHQWLI\LQJ� UHVWULFWLRQV� WR� HVWLPDWH�69$5�PRGHOV� IRU� WKH�1HZ�=HDODQG�PDFURHFRQRP\�DUH�&RQZD\���������)LVKHU��������DQG�)LVKHU��)DFNOHU�DQG�2UGHQ����������6RPH�VWXGLHV�OLNH�*DOL��������DSSO\�FRPELQDWLRQV�RI�FRQWHPSRUDQHRXV�DQG�ORQJ�UXQ�UHVWULFWLRQV�E\�LPSRVLQJ�]HUR�UHVWULFWLRQV�RQ�VRPH�RI�WKH�HOHPHQWV�RI�ERWK� ���$ DQG� ���$ ���
,Q�WKLV�SDSHU��RQO\�ORQJ�UXQ�UHVWULFWLRQV�DUH�LPSRVHG���7KLV�DOORZV�WKH�GDWD�WR�GHWHUPLQH�WKH�VKRUW�UXQ� G\QDPLFV�� � 7KH� WKHRUHWLFDO� PRGHO� GHYHORSHG� LQ� 6HFWLRQ� �� VXJJHVWV� LW� PD\� EH�DSSURSULDWH� WR� LPSRVH� UHVWULFWLRQV�RQ� WKH�FRQWHPSRUDQHRXV� UHDFWLRQ�RI�SULFHV� WR�VWUXFWXUDO�GLVWXUEDQFHV�� � +RZHYHU�� WKH� PRGHO� LV� HVWLPDWHG� XVLQJ� DQQXDO� GDWD� DQG�� DOWKRXJK� JRRGV�SULFHV� ZRXOG� EH� H[SHFWHG� WR� GLVSOD\� LQHUWLD�� DFFRUGLQJ� WR� UHFHQW� UHVHDUFK� WKH� GXUDWLRQ� RI�SULFHV�LV�W\SLFDOO\�VLJQLILFDQWO\�OHVV�WKDQ�RQH�\HDU���%XFNOH�DQG�&DUOVRQ��������HVWLPDWH�WKH�DYHUDJH�GXUDWLRQ�RI�SULFHV�VHW�E\�1=�PDQXIDFWXULQJ��EXLOGLQJ��PHUFKDQW�DQG�VHUYLFH� ILUPV�ZDV� DSSUR[LPDWHO\� ����PRQWKV� GXULQJ� WKH� KLJK� LQIODWLRQ� LQ� WKH� ����V� DQG�����V�DQG�ZDV�DSSUR[LPDWHO\�����PRQWKV�GXULQJ�WKH�����V�ZKHQ�LQIODWLRQ�ZDV�PXFK�ORZHU���
7KH�ORQJ�UXQ�UHVWULFWLRQV�DUH�DV�IROORZV���7KUHH�UHVWULFWLRQV�DULVH�EHFDXVH�ILVFDO��UHDO�SULYDWH�GHPDQG�� DQG� QRPLQDO� VKRFNV� GR� QRW� KDYH� SHUPDQHQW� HIIHFWV� RQ� UHDO� RXWSXW�� EXW� VXSSO\�VKRFNV�FDQ�KDYH�D�SHUPDQHQW�HIIHFW��7ZR�IXUWKHU�UHVWULFWLRQV�DUH�WKDW�UHDO�SULYDWH�GHPDQG�VKRFNV�DQG�QRPLQDO�VKRFNV�GR�QRW�KDYH�ORQJ�UXQ�HIIHFWV�RQ�WKH�JRYHUQPHQW�EXGJHW�EDODQFH����
� ,I� ���� ������ /$/$$/$ ��WKHQ� ���� ������ $$$$ HTXDOV�WKH�VXP�RI�WKH�ODJ�FRHIILFLHQWV�



��

7KH�VL[WK�UHVWULFWLRQ�LV�WKDW�QRPLQDO�VKRFNV�KDYH�D�SHUPDQHQW�HIIHFW�RQ�WKH�DJJUHJDWH�SULFH�OHYHO�EXW�GR�QRW�KDYH�D�SHUPDQHQW�HIIHFW�RQ�DQ\�RWKHU�YDULDEOH�LQ�WKH�V\VWHP��7KHVH�ORQJ�UXQ�UHVWULFWLRQV�LPSO\�WKDW
������������������� ������������       DDDDDD � ����

ZKHUH� ��/DLM LV�WKH�LM�WK�HOHPHQW�RI� ��/$ ���7KLV�SURYLGHV�XV�ZLWK�VL[�UHVWULFWLRQV��ZKLFK�LV�MXVW�HQRXJK�WR�LGHQWLI\�WKH�PRGHO���7KXV� ���$ KDV�WKH�IRUP�
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DDDD DDD DDD �
ZKLFK�LV�ORZHU�WULDQJXODU���1RWLQJ�WKDW� WW $X& H������  ��ZKHUH� ���& LV�WKH�PDWUL[�RI�HVWLPDWHG�ORQJ�UXQ�PXOWLSOLHUV�IURP�WKH�9$5�

������������������ cc c6 c6 $++$$$&& X H �
6LQFH� ���& DQG� X6 DUH�DYDLODEOH�IURP�WKH�HVWLPDWLRQ�RI�D�VWDQGDUG�9$5�UHSUHVHQWDWLRQ��WKH�HVWLPDWH�RI�WKH�ORZHU�WULDQJXODU�PDWUL[� +$$ ������a  FDQ�EH�REWDLQHG�DV�WKH�&KROHVN\�IDFWRU�RI� ������ c6 && X �� �2QFH� ���a$ LV�HVWLPDWHG�� WKH�HVWLPDWH�RI� +$$ ������a  LV�REWDLQHG� IURP�HTXDWLRQ������DV� ���a��� � $& � ���6LQFH�WKH�GLDJRQDO�HOHPHQWV�RI� ���$ HTXDO����ZH�FDQ�UHFRYHU�HVWLPDWHV�RI� ���$ DQG�3�IURP�DQ�HVWLPDWH�RI� ���a$ �
�� 'DWD��PRGHO�HVWLPDWLRQ�DQG�LPSXOVH�UHVSRQVHV
7R�HVWLPDWH�WKH�69$5�V\VWHP��GDWD�ZHUH�UHTXLUHG�IRU�WKH�IRXU�HQGRJHQRXV�YDULDEOHV��UHDO�RXWSXW�� WKH� UHDO� JRYHUQPHQW� EXGJHW� EDODQFH�� UHDO� SULYDWH� GHPDQG�� DQG� WKH� JHQHUDO� SULFH�OHYHO���7KH�DQQXDO�GDWD�XVHG�WR�HVWLPDWH�WKH�PRGHO�LQFOXGHG�

<� /RJ�RI�UHDO�*'3��)� &HQWUDO�*RYHUQPHQW
V� QHW� FDVK� IORZV� IURP�RSHUDWLRQV�DV�D� UDWLR� WR�QRPLQDO�*'3��'� /RJ�RI�WKH�VXP�RI�UHDO�SULYDWH�FRQVXPSWLRQ�DQG�UHDO�SULYDWH�LQYHVWPHQW�3� *'3�GHIODWRU�
7KH�ORQJHVW�VDPSOH�SHULRG�DYDLODEOH�ZDV������± �������'HWDLOV�RI�WKH�GDWD�DQG�WKHLU�VRXUFHV�DUH�GHVFULEHG�LQ�$SSHQGL[�2QH���<��' DQG�3 DUH�DYDLODEOH�RQ�D�0DUFK�\HDU�EDVLV�WKURXJKRXW�WKH�VDPSOH�SHULRG�ZKHUHDV�) LV�RQO\�DYDLODEOH�RQ�D�0DUFK�\HDU�EDVLV�XQWLO�������WKHUHDIWHU�LW�LV� PHDVXUHG� RQ� D� -XQH� \HDU� EDVLV�� � $Q� LQ�EXLOW� ODJ� EHWZHHQ� ) DQG� WKH� RWKHU� WKUHH�HQGRJHQRXV� YDULDEOHV� ZLOO� WKHUHIRUH� DOUHDG\� SDUWLDOO\� H[LVW�� � � 7KLV� VKRXOG� EH� WDNHQ� LQWR�FRQVLGHUDWLRQ�ZKHQ� LQWHUSUHWLQJ� WKH� LPSXOVH� UHVSRQVHV�� �:KHWKHU� WKHVH� IRXU�YDULDEOHV�DUH�
� $V�ZH�GHILQH�RXU� UHDO�EXGJHW�EDODQFH�YDULDEOH� WR�EH WKH�QRPLQDO�QHW�FDVK�IORZ�IURP�RSHUDWLRQV�DV�D� UDWLR�WR�QRPLQDO�*'3��KHUHDIWHU�WKH�WHUP�³UHDO�EXGJHW�EDODQFH´�ZLOO�UHIHU�WR�WKH�UDWLR�VSHFLILHG�DERYH�



��

DEOH� WR� VXFFHVVIXOO\� FDSWXUH WKH� IRXU� GLVWXUEDQFHV� FDQ� EH� HYDOXDWHG� E\� H[DPLQLQJ� WKH�LPSXOVH�UHVSRQVHV�
8QLW�URRWV
,Q�RUGHU�IRU�WKH�PHWKRGRORJ\�GHVFULEHG�LQ�6HFWLRQ���WR�EH�YDOLG��DOO�WKH�YDULDEOHV�LQFOXGHG�LQ�WKH� 69$5� V\VWHP� VKRXOG� EH� VWDWLRQDU\�� � ,I� D� YDULDEOH� LV� QRQ�VWDWLRQDU\�� LW� VKRXOG� EH�GLIIHUHQFHG�XQWLO�LW�EHFRPHV�VWDWLRQDU\��7KH�WLPH�VHULHV�RI�WKH�IRXU�YDULDEOHV�DUH�GHSLFWHG�LQ�)LJXUH�����7KH�UHVXOWV�RI�IRUPDO�$XJPHQWHG�'LFNH\�)XOOHU��$')��XQLW�URRW�WHVWV�DUH�UHSRUWHG�LQ�7DEOH���� )RU�UHDO�RXWSXW��WKH�UHDO�EXGJHW�EDODQFH�DQG�UHDO�SULYDWH�GHPDQG�LQ�OHYHO�IRUP��DQG�IRU�WKH�ILUVW�GLIIHUHQFH�RI�WKH�*'3�GHIODWRU��WKH�WHVW�IDLOV�WR�UHMHFW�WKH�QXOO�K\SRWKHVLV�RI�D�XQLW� URRW�� � ,Q� HDFK� FDVH�� KRZHYHU�� ILUVW� GLIIHUHQFLQJ� RI� WKH� UHDO� YDULDEOHV� DQG� VHFRQG�GLIIHUHQFLQJ�RI�WKH�*'3�GHIODWRU�LQGXFHV�VWDWLRQDULW\�
&RLQWHJUDWLRQ
:KLOH� WKH�SUHFHGLQJ� WHVW�VXJJHVWV� WKDW� WKH�YDULDEOHV�DUH�QRQVWDWLRQDU\� LQ� OHYHO� IRUP�ZKHQ�FRQVLGHUHG� LQGLYLGXDOO\�� LW� LV� SRVVLEOH� WKDW� WKHVH� YDULDEOHV� VKDUH� D� FRPPRQ� QRQVWDWLRQDU\�WUHQG���,Q�WKLV�FDVH��D�VWDWLRQDU\�OLQHDU�FRPELQDWLRQ�RI�WKH�YDULDEOHV�PD\�EH�IRXQG��DQG�WKH�YDULDEOHV�DUH�VDLG�WR�EH�FRLQWHJUDWHG���:KHQ�YDULDEOHV�DUH�FRLQWHJUDWHG��HVWLPDWLQJ�D�69$5�PRGHO� ZKHUH� WKH� VHULHV� DUH� H[SUHVVHG� LQ� ILUVW� GLIIHUHQFHV� ZRXOG� EH� LQDSSURSULDWH�� � 2QH�UHDVRQ� LV� WKDW� ILUVW�GLIIHUHQFLQJ�ZRXOG�UHPRYH�LPSRUWDQW� LQIRUPDWLRQ�DERXW�WKH�EHKDYLRXU�RI�WKH�YDULDEOHV�FRQWDLQHG�LQ�WKH�FRPPRQ�WUHQG��
:H�FKHFNHG�IRU�WKH�SRVVLELOLW\�WKDW�WKH�IRXU�YDULDEOH�V\VWHP�PLJKW�EH�FRLQWHJUDWHG���9HFWRU�FRLQWHJUDWLQJ�UHJUHVVLRQV�GR�QRW�LQGLFDWH�VWDWLRQDU\�UHVLGXDOV�XVLQJ�WKH�$')�WHVW�VXJJHVWHG�E\�(QJOH�DQG�*UDQJHU���������� � ,Q�SDUWLFXODU�� WKH�$')�VWDWLVWLFV� IURP�WKH� OHYHOV�UHJUHVVLRQ�QRUPDOLVHG�WR�HLWKHU�UHDO�*'3��WKH�UHDO�EXGJHW�EDODQFH��SULYDWH�UHDO�GHPDQG��RU�WKH�LQIODWLRQ�UDWH�DUH�±������±������±������±�����UHVSHFWLYHO\��7KH���SHUFHQW�FULWLFDO�YDOXH�LV�± �����
%DVHG�RQ�WKHVH�ILQGLQJV��ZH�SURFHHG�WR�HVWLPDWH�RXU�69$5�PRGHO�ZLWK�ILUVW�GLIIHUHQFHV�
/DJ�2UGHU
/DJ�RUGHU�GHWHUPLQDWLRQ�FRQVWLWXWHV�D�ZHOO�NQRZQ�SUREOHP�ZKHQ�LW�FRPHV�WR�LPSOHPHQWLQJ�D�69$5�PRGHO���:KHWKHU�D�WLPH�WUHQG�VKRXOG�EH�LQFOXGHG�DV�D�GHWHUPLQLVWLF�FRPSRQHQW�DOVR�QHHGV�WR�EH�FRQVLGHUHG��7\SLFDOO\� WKH� LVVXH�LV�KDQGOHG�E\�SHUIRUPLQJ�OLNHOLKRRG�UDWLR�WHVWV���+RZHYHU��ZH�KDYH�DQ�H[WUHPHO\� VPDOO� VDPSOH� VL]H�� �7KH� OLNHOLKRRG� UDWLR� WHVW� LV�EDVHG�RQ�DV\PSWRWLF�WKHRU\��ZKLFK�PD\�QRW�EH�XVHIXO�IRU�WKH�VPDOO�VDPSOH�VL]H�RI�WKLV�VWXG\���,QVWHDG��ZH�XVHG�PXOWLYDULDWH�JHQHUDOLVDWLRQV�RI�WKH�$NDLNH�,QIRUPDWLRQ�&ULWHULRQ�DQG�+DQQDQ�4XLQQ�,QIRUPDWLRQ�&ULWHULRQ��
7DEOH���UHSRUWV� WKH�YDOXHV�RI� WKHVH FULWHULD� IRU�GLIIHUHQW�PRGHO�VSHFLILFDWLRQV���%RWK�FULWHULD�VHOHFW�D�PRGHO� WKDW� LQFOXGHV��� ODJV� LQ� WKH�9$5��ZLWK�D� WLPH�WUHQG�� �7KHUHIRUH�� WKH� LPSXOVH�UHVSRQVHV� DQG� VWRFKDVWLF� VLPXODWLRQ� UHVXOWV� UHSRUWHG� EHORZ� DUH� EDVHG�RQ�D�69$5�PRGHO�WKDW�LQFRUSRUDWHV�WKUHH�ODJV�DQG�D�WLPH�WUHQG��
� 2XU�GDWD�VHW�UXQV�IURP������WR������DQG�FRYHUV�D�SHULRG�LQ�ZKLFK�WKHUH�PD\�KDYH�EHHQ�VWUXFWXUDO�FKDQJHV�WR�WKH�1HZ�=HDODQG�HFRQRP\���,I�VR��WKHUH�PD\�EH�DQ�DUJXPHQW�WR�XVH�3HUURQ¶V�WHVW�IRU�XQLW�URRWV�LQ�WKH�SUHVHQFH�RI�VWUXFWXUDO�FKDQJH���+RZHYHU��WKH�VPDOO�VDPSOH�VL]H��PHDQV�LW�LV�QRW�IHDVLEOH�WR�DGRSW�WKLV�DSSURDFK���� 7KH� -RKDQVHQ� ������� PHWKRG� LV� DQRWKHU� ZD\� E\� ZKLFK� WKH� SRVVLELOLW\� RI� FRLQWHJUDWLRQ� FDQ� EH� FKHFNHG���+RZHYHU��WKDW�SURFHGXUH�LV�EDVHG�RQ�WKH�PD[LPXP�OLNHOLKRRG�PHWKRG�ZKLFK�PD\�QRW�EH�UHOLDEOH�LQ�YLHZ�RI�WKH�VKRUW�VDPSOH�SHULRG�RYHU�ZKLFK�WKH�PRGHO�LQ�WKLV�SDSHU�LV�HVWLPDWHG�



��

,PSXOVH�5HVSRQVHV
,PSXOVH�UHVSRQVHV�IURP�WKH�9$5�HVWLPDWLRQ�DUH�SUHVHQWHG�LQ�)LJXUH�����6LQFH�QR�UHVWULFWLRQV�RWKHU�WKDQ�WKH�VL[�ORQJ�UXQ�LGHQWLI\LQJ�UHVWULFWLRQV�DUH�LPSRVHG�RQ�WKH�HIIHFWV�RI�WKH�VKRFNV��LW�LV�SRVVLEOH�WR�FKHFN�ZKHWKHU�WKH�LGHQWLILHG�VKRFNV�EHKDYH�LQ�D�ZD\�ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH� LPSOLFDWLRQV� RI� WKH� WKHRU\� GLVFXVVHG� LQ� 6HFWLRQ� ��� 0RVW� RI� WKH� HIIHFWV� PDWFK� WKH�LPSOLFDWLRQV�RI�WKH�WKHRU\�VXPPDULVHG�LQ�7DEOH���
7KH� UHDO� EXGJHW� EDODQFH� UHVSRQGV� WR� WKH� IRXU GLVWXUEDQFHV� LQ� WKH� HVWLPDWHG�PRGHO� LQ� DPDQQHU�FRQVLVWHQW�ZLWK�RXU�WKHRUHWLFDO�PRGHO��ZLWK�WKH�H[FHSWLRQ�RI�WKH�LPPHGLDWH�UHDFWLRQ�WR�D�QRPLQDO�VKRFN���,W�LV�ZRUWK�QRWLQJ�WKDW�D�SRVLWLYH�VXSSO\�VKRFN�UDLVHV�WKH�EXGJHW�EDODQFH�LQ�WKH� VKRUW� UXQ� DQG� LQ� WKH� ORQJ� UXQ�� � 7KH� VKRUW�UXQ� UHDFWLRQ� RI� WKH� ILVFDO� EDODQFH� WR� VXSSO\�VKRFNV�FRXOG� LQ� IDFW�EH�FRQVLVWHQW�ZLWK� WKH� WKHRUHWLFDO�PRGHO�� �1RWH� WKDW��VLQFH� WKH� ULVH� LQ�*'3� LV�JUHDWHU� WKDQ� WKH�ULVH� LQ� WKH�EXGJHW�EDODQFH�� WKH� UHDO�EXGJHW�EDODQFH��ZKLFK� LV� WKH�UDWLR�RI� WKH�EXGJHW�EDODQFH� WR�*'3��IDOOV� LQ� WKH�VKRUW� UXQ�DQG� LQ� WKH� ORQJ�UXQ��DV�)LJXUH���LOOXVWUDWHV���
7XUQLQJ� WR� WKH� RWKHU� FRPSRQHQWV� RI� RXU� PRGHO�� WKH� UHDFWLRQV� RI� UHDO� RXWSXW�� UHDO� SULYDWH�GHPDQG�DQG�LQIODWLRQ�DUH�IRU�WKH�PRVW�SDUW�FRQVLVWHQW�ZLWK�RXU�WKHRUHWLFDO�PRGHO���5HDO�RXWSXW�UHVSRQGV� SRVLWLYHO\� LQ� WKH� VKRUW� UXQ� WR� SRVLWLYH� VXSSO\�� UHDO� SULYDWH� GHPDQG� DQG� QRPLQDO�VKRFNV���7KH�SRVLWLYH�VXSSO\�VKRFNV�JHQHUDWH�WKH�H[SHFWHG�SRVLWLYH�ORQJ�UXQ�HIIHFWV�RQ�UHDO�RXWSXW�DQG�WKH�LPSDFW�RI�UHDO�SULYDWH�GHPDQG�DQG�QRPLQDO�VKRFNV�RQ�UHDO�RXWSXW�GLVDSSHDU�LQ� WKH� ORQJ�UXQ�� �6LPLODUO\�� WKH� LPSDFW�RI� ILVFDO�VKRFNV�RQ�UHDO�RXWSXW�GLVDSSHDU� LQ� WKH� ORQJ�UXQ���,Q�WKH�VKRUW�UXQ�KRZHYHU��SRVLWLYH�ILVFDO�VKRFNV�UDLVH�UHDO�RXWSXW��ZKLFK�LV�QRW�D�UHVXOW�DQWLFLSDWHG�E\�RXU�WKHRUHWLFDO�PRGHO�
5HDO�SULYDWH�GHPDQG�ULVHV�LQ�WKH�VKRUW�UXQ�DQG�LQ�WKH�ORQJ�UXQ�LQ�UHVSRQVH�WR�SRVLWLYH�VXSSO\�DQG�SRVLWLYH� UHDO�SULYDWH�GHPDQG�VKRFNV�� �7KH�VKRUW�UXQ� UHDFWLRQV�DUH�FRQVLVWHQW�ZLWK� WKH�WKHRUHWLFDO� PRGHO�� 7KH� ORQJ±UXQ� UHDFWLRQV� DUH� DOVR� FRQVLVWHQW� VLQFH� WKH� VLJQV� IRU� WKH�WKHRUHWLFDO�PRGHO�DUH�DPELJXRXV��7KH� ORQJ�UXQ�UHDFWLRQ�RI�UHDO�SULYDWH�GHPDQG�WR�QRPLQDO�VKRFNV� LV� QHXWUDO� ZKLFK� LV� DOVR� FRQVLVWHQW� ZLWK� WKH� WKHRUHWLFDO� PRGHO�� � 7KH� LPPHGLDWH�UHVSRQVH�RI�UHDO�SULYDWH�GHPDQG�LQ�UHVSRQVH�WR�D�SRVLWLYH�ILVFDO�VKRFN�LV�SRVLWLYH��ZKLFK�LV�QRW� SUHGLFWHG�E\� WKH� WKHRUHWLFDO�PRGHO�� �7KH� ORQJ�UXQ�HIIHFWV��DOWKRXJK�VPDOO�� DUH�SRVLWLYH�ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH�WKHRUHWLFDO�PRGHO���
7KH� ORQJ�UXQ� UHDFWLRQV� RI� LQIODWLRQ� WR� SRVLWLYH� VXSSO\�� UHDO� SULYDWH� GHPDQG� DQG� QRPLQDO�VKRFNV�DUH�FRQVLVWHQW�ZLWK�RXU�WKHRUHWLFDO�PRGHO�UHVXOWV���$FFRUGLQJ�WR�RXU�WKHRUHWLFDO�PRGHO��WKH� ORQJ�UXQ�UHDFWLRQ�RI� LQIODWLRQ� WR�D�SRVLWLYH�SURGXFWLYLW\�VKRFN�GHSHQGV�RQ�WZR�RSSRVLQJ�IRUFHV���3URGXFWLYLW\�KDV�DQ�DPELJXRXV�HIIHFW�RQ�LQIODWLRQ�EHFDXVH�LW�FDQ�LQGXFH�D�FKDQJH�LQ�UHDO� RXWSXW� DQG� D� FKDQJH� LQ� UHDO� GHPDQG�� � 7KH� ULVH� LQ� GHPDQG� FRXOG� EH� GLUHFW� �YLD� WKH�UHDFWLRQ�RI� LQYHVWPHQW� WR� WKH�ULVH� LQ�SURGXFWLYLW\��DQG� LQGLUHFW�DV�D�UHVXOW�RI� WKH�ULVH� LQ�UHDO�RXWSXW� LQGXFLQJ�IXUWKHU� LQFUHDVHV� LQ�UHDO�SULYDWH�GHPDQG���)LJXUH���VKRZV�WKDW� LQ�WKH�VKRUW�UXQ�� LQIODWLRQ� IDOOV� LQ� UHVSRQVH� WR� D� SRVLWLYH� VXSSO\� VKRFN� �LPSO\LQJ� WKH� VXSSO\� HIIHFW�GRPLQDWHV�LQ�WKH�VKRUW�UXQ��EXW�ULVHV�LQ�WKH�ORQJ�UXQ��LPSO\LQJ�WKH�GLUHFW�DQG�LQGXFHG�GHPDQG�HIIHFWV�GRPLQDWH�LQ�WKH�ORQJ�UXQ����
2XU�WKHRUHWLFDO�PRGHO�DOVR�LPSOLHV�WKDW��GXH�WR�SULFHV�EHLQJ�VHW�RQH�SHULRG�DKHDG��WKHUH�ZLOO�EH� QR� LPPHGLDWH� UHDFWLRQ�RI� DFWXDO� SULFHV� WR� DQ\�RI� WKH� IRUPHU� GLVWXUEDQFHV�� � 7KH�69$5�LPSXOVH� UHVSRQVHV�VKRZ�KRZHYHU�DQ� LPPHGLDWH�FKDQJH�RI� LQIODWLRQ� LQ�UHVSRQVH�WR�DOO� IRXU�VKRFNV����
7KHUH�DUH�DW�OHDVW�WZR�SRVVLEOH�UHDVRQV�IRU�WKLV�UHVXOW���)LUVW��WKH�GDWD�DUH�OLNHO\�EH�FDSWXULQJ�WKH� IDFW� WKDW�QRW�DOO� SULFHV�DUH�QHFHVVDULO\� ULJLG� LQ� WKH�VKRUW� UXQ�� �6HFRQG��DV�H[SODLQHG� LQ�6HFWLRQ����HYHQ LI�PRVW�SULFHV�DUH�VWLFN\�LQ�WKH�VKRUW�UXQ�WKH�DYHUDJH�GXUDWLRQ�RI�SULFHV�IRU�PDQ\� W\SHV� RI� RXWSXW� LQ�1HZ�=HDODQG� LV� VLJQLILFDQWO\� VKRUWHU� WKDQ� RQH� \HDU� �ZKLFK� LV� WKH�
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IUHTXHQF\�RI�WKH�GDWD�XVHG�WR�HVWLPDWH�WKH�69$5�PRGHO����$FFRUGLQJO\��LPSXOVH�UHVSRQVHV�EDVHG�RQ�DQQXDO�GDWD�FRXOG�EH�H[SHFWHG�WR�UHYHDO�VLJQLILFDQW�SULFH�UHDFWLRQV�HYHQ�LI�PDQ\�SULFHV�DUH�SUHVHW���
)RUHFDVW�(UURU�9DULDQFH�'HFRPSRVLWLRQ
7KH� UHODWLYH� LPSRUWDQFH� RI� WKH� FRQWULEXWLRQ� RI� WKH� IRXU� VKRFNV� WR� WKH� YDULDQFH� RI� HDFK�HQGRJHQRXV�YDULDEOH�FDQ�EH�GHGXFHG�E\�GHFRPSRVLQJ�WKH�IRUHFDVW�HUURU�YDULDQFH���7DEOH���SURYLGHV�WKLV�LQIRUPDWLRQ�DQG�LW�UHYHDOV�VRPH�LQWHUHVWLQJ�UHVXOWV���
,Q� WKH�VKRUW� UXQ��VXSSO\�VKRFNV�DQG� ILVFDO�VKRFNV�DFFRXQW� IRU�PRVW�RI� WKH�YDULDQFH�RI� UHDO�*'3���%HFDXVH�RI�WKH�ORQJ�UXQ�LGHQWLI\LQJ�UHVWULFWLRQ��WKH�UHODWLYH�LPSRUWDQFH�RI�ILVFDO�VKRFNV�GHFOLQHV�DV�WKH�IRUHFDVWLQJ�KRUL]RQ�LQFUHDVHV���6XSSO\��ILVFDO�DQG�UHDO�GHPDQG�VKRFNV�HDFK�FRQWULEXWH� DERXW� RQH�WKLUG� RI� WKH� YDULDQFH� RI� UHDO� SULYDWH� GHPDQG� LQ� WKH� VKRUW� UXQ�� � 7KH�FRQWULEXWLRQ�RI�ILVFDO�DQG�UHDO�GHPDQG�VKRFNV�LV�VPDOOHU�LQ�WKH�ORQJ�UXQ���6XSSO\�VKRFNV�DUH�WKH�GRPLQDQW� VRXUFH�RI� YDULDWLRQ� LQ� UHDO�SULYDWH�GHPDQG� LQ� WKH� ORQJ� UXQ�� �7KH�YDULDQFH�RI�LQIODWLRQ� LV� GRPLQDWHG� E\� QRPLQDO� VKRFNV� LQ� WKH� VKRUW� UXQ� DQG� ORQJ� UXQ�� DOWKRXJK� WKH�LPSRUWDQFH�RI�VXSSO\�VKRFNV�LQFUHDVHV�LQ�WKH�ORQJ�UXQ�
3DUWLFXODUO\�LQWHUHVWLQJ�LV�WKH�ODUJH�FRQWULEXWLRQ�RI�ILVFDO�VKRFNV�WR�WKH�YDULDQFH�RI�WKH�EXGJHW�EDODQFH�LQ�WKH�VKRUW�UXQ�DQG�ORQJ�UXQ���,Q�WKH�VKRUW�UXQ�WKH\�FRQWULEXWH�DERXW�WZR�WKLUGV�RI�WKH�H[SODQDWLRQ�IRU�WKH�YDULDQFH�RI�WKH�UHDO�EXGJHW�EDODQFH�DQG�VXSSO\�VKRFNV�FRQWULEXWH�D�OLWWOH�XQGHU�D�WKLUG���5HDO�SULYDWH�GHPDQG�DQG�QRPLQDO�VKRFNV�KDYH�D�QHJOLJLEOH�LQIOXHQFH�RQ�WKH�YDULDQFH�RI�WKH�EXGJHW�EDODQFH���,Q�WKH�ORQJ�UXQ��RYHU����SHUFHQW�RI�WKH�YDULDQFH�LQ�WKH�UHDO�EXGJHW�EDODQFH�LV�H[SODLQHG�E\�ILVFDO�VKRFNV���
�� 6WRFKDVWLF�VLPXODWLRQV�DQG�LPSOLHG�EXGJHW�WDUJHWV
7KH�69$5�PRGHO�VDWLVIDFWRULO\�FDSWXUHV�NH\�SURSHUWLHV�RI�WKH�WKHRUHWLFDO�PDFUR�PRGHO���7KH�PRGHO� FDQ� WKHUHIRUH� EH� XVHG� WR� JHQHUDWH� VWRFKDVWLF� VLPXODWLRQV� WR� DVVHVV� WKH� ULVN� RI�EUHDFKLQJ� DQ� H[� SRVW UHDO� EXGJHW� EDODQFH� WDUJHW� RYHU� GLIIHUHQW� WLPH� KRUL]RQV�� � (DFK�VWRFKDVWLF� VLPXODWLRQ� JHQHUDWHV� D� K\SRWKHWLFDO� SDWK� IRU� WKH� IRXU� YDULDEOHV� RI� WKH� PRGHO��7KHVH�K\SRWKHWLFDO�SDWKV�DUH� IXQFWLRQV�RI� WZR�GHWHUPLQDQWV��VWUXFWXUDO�GLVWXUEDQFHV� WR� WKH�HFRQRP\�DQG�WKH�SURSDJDWLRQ�PHFKDQLVP�RI�WKH�HFRQRP\��
7KH�SURFHVV�RI�XVLQJ�WKH�69$5�DQDO\VLV�RI�KLVWRULFDO�GDWD�WR�VSHFLI\�WKRVH�GHWHUPLQDQWV�DQG�JHQHUDWH�WKHVH�VLPXODWHG�SDWKV�LV�VLPLODU�WR�WKH�SURFHVV�XVHG�E\�'DOVJDDUG�DQG�GH�6HUUHV����������7KLV�SURFHVV�LQYROYHV�WKH�IROORZLQJ�VWHSV�
�� $VVXPLQJ�WKDW�WKH�VWUXFWXUDO�VKRFNV�WR�WKH�HFRQRP\�DUH�GLVWULEXWHG�DV� ���� H61 ���7KDW�LV�� VWUXFWXUDO� VKRFNV� DUH� PXWXDOO\� LQGHSHQGHQW� DQG� DUH� QRUPDOO\� GLVWULEXWHG�� � 7KH�HVWLPDWH�RI� H6 LV�REWDLQHG�IURP�WKH�69$5�HVWLPDWLRQ�H[SODLQHG�LQ�VHFWLRQ�����
�� 5HSODFLQJ�WKH�WKLUG�GLDJRQDO�HOHPHQW�RI� H6 ZLWK�]HUR�LQ�WKH�ILUVW�VLPXODWLRQ�VR�WKDW�WKH�YDULDQFH�RI�WKH�ILVFDO�VKRFN�LV� LGHQWLFDOO\�HTXDO�WR�]HUR��7KLV�LV�WR�H[FOXGH�DXWRQRPRXV�FKDQJHV� LQ� WKH� UHDO� EXGJHW� EDODQFH� DQG� WR� FDSWXUH� WKH� SXUH� HIIHFWV� IURP� LQGXFHG�FKDQJHV�WR�WKH�UHDO�EXGJHW�EDODQFH���7KHVH�UHVXOWV�DUH�VKRZQ�LQ�)LJXUH���
�� ,QFRUSRUDWLQJ�DXWRQRPRXV�FKDQJHV�LQ�WKH�UHDO�EXGJHW�EDODQFH�LQ�WKH�VHFRQG�VLPXODWLRQ�E\�LQFOXGLQJ�WKH�LPSDFW�RI�ILVFDO�VKRFNV��7KHVH�UHVXOWV�DUH�VKRZQ�LQ�)LJXUH���
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�� $VVXPLQJ�WKDW�WKH�SURSDJDWLRQ�PHFKDQLVP�RI�WKH�HFRQRP\�LV�FDSWXUHG�E\�WKH�HVWLPDWH�RI� ��/$ REWDLQHG�IURP�WKH�69$5 HVWLPDWLRQ�
2QFH� WKH� GLVWULEXWLRQ� RI� IXQGDPHQWDO� VKRFNV� DQG� WKH� SURSDJDWLRQ� PHFKDQLVP� RI� WKH�HFRQRP\�DUH�VSHFLILHG��WKH�VWRFKDVWLF�VLPXODWLRQ�LV�GRQH�WKURXJK�WKH�IROORZLQJ�VWHSV�
�� 9DOXHV� RI� VLPXODWHG� VWUXFWXUDO� VKRFNV� DUH� GUDZQ� UDQGRPO\�� DW� HDFK� WLPH� SHULRG�� IURP�WKHLU�GLVWULEXWLRQ�
�� 7KH�VLPXODWHG�WLPH�VHULHV�RI�VWUXFWXUDO�VKRFNV��WRJHWKHU�ZLWK�WKH�DVVXPHG�LQLWLDO�YDOXHV�RI� WKH�YDULDEOHV��DUH�IHG�LQWR�WKH�QRQ�GHWHUPLQLVWLF�SDUW�RI�WKH�HVWLPDWHG�69$5�V\VWHP��7KLV�JHQHUDWHV�K\SRWKHWLFDO� WLPH�SDWKV� IRU� WKH� IRXU�YDULDEOHV�� �7KH� LQLWLDO�YDOXHV� IRU�DOO�YDULDEOHV� DUH� WDNHQ� WR� EH� ]HUR� EHFDXVH� WKH�SURFHGXUH�VLPXODWHV� WKH�QRQ�GHWHUPLQLVWLF�FRPSRQHQWV�RI� WKH�PRGHO� L�H��� WKH�VWRFKDVWLF�FRPSRQHQWV�ZKLFK�KDYH�D�PHDQ�YDOXH�RI�]HUR��
�� /DUJH� QXPEHUV� �LQ� WKLV� FDVH�ZH� XVHG ������ RI� VLPXODWHG� GDWD� VHWV� DUH� JHQHUDWHG� E\�UHSHDWLQJ�VWHSV���DQG����
�� )RU� HDFK� VLPXODWHG�SDWK� RI� WKH� UHDO� EXGJHW�EDODQFH�� ILQG� WKH�PLQLPXP�YDOXH�GXULQJ�D�SDUWLFXODU�WLPH�KRUL]RQ�FRQVLGHUHG�
�� 7KHVH�PLQLPXP�YDOXHV�DUH�UDQNHG�LQ�DVFHQGLQJ�RUGHU�WR�IRUP�D�GLVWULEXWLRQ�IRU�HDFK�WLPH�KRUL]RQ�
�� 3HUFHQWLOHV�FDOFXODWHG�IURP�WKLV�GLVWULEXWLRQ�DUH�XVHG�WR�DVVLJQ�D�FRQILGHQFH�OHYHO�WKDW�WKH�PLQLPXP�UHDO�EXGJHW�EDODQFH�ZLOO�EH�UHDFKHG�GXULQJ�WKDW�WLPH�KRUL]RQ��)RU�H[DPSOH��WKH���WK SHUFHQWLOH�LQ�WKH�GLVWULEXWLRQ�FDQ EH�LQWHUSUHWHG�DV�WKH�PLQLPXP�UHDO�EXGJHW�EDODQFH�WKDW�PD\�EH�UHDFKHG�ZLWK�D����SHU�FHQW�FRQILGHQFH�OHYHO�
�� )RU� HDFK� FRQILGHQFH� LQWHUYDO�� LI� WKH� UHOHYDQW� SHUFHQWLOH� EUHDFKHV� WKH� VSHFLILHG� ORZHU�ERXQG�E\�VD\�[���WKH�LQLWLDO�YDOXH�RI�WKH�UHDO�EXGJHW�EDODQFH LV�DGMXVWHG�XSZDUG�E\�[����7KLV�DGMXVWHG�LQLWLDO�YDOXH�RI�WKH�UHDO�EXGJHW�EDODQFH�LV�WKH�H[�DQWH UHDO�EXGJHW�VXUSOXV�UHTXLUHG�IRU�QRW�EUHDFKLQJ�WKH�VSHFLILHG�ORZHU�ERXQG�DW�D�JLYHQ�FRQILGHQFH�LQWHUYDO�GXULQJ�WKH�WLPH�KRUL]RQ�FRQVLGHUHG�
�� 6WHSV����������DQG���DUH�UHSHDWHG�IRU�YDULRXV�WLPH�KRUL]RQV�
7KLV�SURFHGXUH�LV�HTXLYDOHQW�WR�VLPXODWLQJ�WKH�UHVSRQVH�RI�WKH�QRQ�GHWHUPLQLVWLF�RU�VWRFKDVWLF�FRPSRQHQW� RI� WKH� ILVFDO� EDODQFH�� � 7KH� UHDVRQ� LV� WKDW� WKH� VLPXODWLRQV� VKRZ� KRZ� YDULRXV�PDFURHFRQRPLF�VKRFNV�DUH�SURSDJDWHG�LQWR�WKH�VWRFKDVWLF�FRPSRQHQW�RI�WKH�ILVFDO�EDODQFH���$FFRUGLQJO\��WKH�VLPXODWLRQV�VKRZ�KRZ�WKH�EXGJHW�EDODQFH�ZRXOG�IOXFWXDWH�DURXQG�LWV�WUHQG�YDOXH� LQ� UHVSRQVH� WR� XQH[SHFWHG� VKRFNV�� � 7KHUHIRUH�� WKH� VLPXODWLRQV� SURYLGH� D� EDVLV� IRU�GHWHUPLQLQJ�WKH�VL]H�RI�WKH�EXIIHU�UHTXLUHG�LQ�RUGHU�WR�DYRLG�XQH[SHFWHG�VKRFNV�GULYLQJ�WKH�EXGJHW�EDODQFH�EHORZ�VRPH�VSHFLILHG�ORZHU�ERXQG�
7KH� ILUVW� VLPXODWLRQV� H[FOXGH DXWRQRPRXV� FKDQJHV� LQ� WKH� UHDO� EXGJHW� EDODQFH�� � 7KLV�SURFHGXUH�DVVXPHV�WKDW�ZKLOH�VXSSO\��SULYDWH�GHPDQG�DQG�QRPLQDO�VKRFNV�DUH�DVVXPHG�WR�EH� LQGHSHQGHQW� RI� ILVFDO� SROLF\�� ILVFDO� VKRFNV� DUH� DW� WKH� GLVFUHWLRQ� RI� *RYHUQPHQW�� � 7KH�UHVXOWV�IRU�GLIIHUHQW�WLPH�KRUL]RQV�DQG�OHYHOV�RI�FRQILGHQFH�DUH�VKRZQ�LQ�)LJXUH�����7KH\�FDQ�EH�LQWHUSUHWHG�DV�IROORZV���6XSSRVH�WKH�ILVFDO�WDUJHW�WKH�JRYHUQPHQW�ZLVKHV�WR�DFKLHYH�ZLWK����SHUFHQW�FRQILGHQFH� LV�D� ORZHU�ERXQG�RI�]HUR�IRU� WKH�UHDO�EXGJHW�EDODQFH���$FFRUGLQJ�WR�
� 7KLV�PHDQV WKDW�WKH�UHVXOWV�DUH�QRW�GHSHQGHQW�RQ�WKH�VWDJH�RI�WKH�EXVLQHVV�F\FOH�
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)LJXUH����WKH�DYHUDJH�DQQXDO�H[�DQWH EXGJHW�EDODQFH�IRU�1HZ�=HDODQG�VKRXOG�WKHUHIRUH�EH�VHW� DW� D� VXUSOXV� RI� ���� SHUFHQW� RI�*'3� LI� WKH� ILVFDO� SODQQLQJ�KRUL]RQ� LV�RQH�\HDU�� �$V� WKH�SODQQLQJ�KRUL]RQ� LV�H[WHQGHG�WR� WZR�\HDUV� WKH�DSSURSULDWH�DYHUDJH�DQQXDO�H[�DQWH VXUSOXV�ULVHV�WR�DSSUR[LPDWHO\�����SHUFHQW�RI�*'3��IRU�WKUHH�\HDUV�LW�ULVHV�WR���SHUFHQW�RI�*'3��DQG�IRU�D ILYH�\HDU�KRUL]RQ�LW�LQFUHDVHV�WR�DERXW�����SHUFHQW�RI�*'3���
7KH� DSSURSULDWH� H[� DQWH EXGJHW� VXUSOXV� LQFUHDVHV� DV� WKH� SODQQLQJ� KRUL]RQ� LQFUHDVHV�EHFDXVH� WKH� SUREDELOLW\� RI� DGYHUVH� VKRFNV� WR� WKH� UHDO� EXGJHW� EDODQFH� LQFUHDVHV� DQG� WKH�SURSDJDWLRQ� SURFHVV� EHFRPHV� PRUH� SURQRXQFHG� DV� WKH� SODQQLQJ� KRUL]RQ� LV� H[WHQGHG�RXWZDUG���6LPLODUO\��DV�WKH�GHVLUHG�SUREDELOLW\�RI�QRW�EUHDFKLQJ�D�ORZHU�ERXQG�IRU�WKH�EXGJHW�EDODQFH�LV�UDLVHG��WKH�DSSURSULDWH�H[�DQWH EXGJHW�VXUSOXV�LV�LQFUHDVHG�
7KHVH� UHVXOWV� IRU� 1HZ� =HDODQG� DUH� FRPSDUDEOH� WR� UHVXOWV� REWDLQHG� E\�'DOVJDDUG� DQG� GH�6HUUHV� ������� ZKR� XVHG� D� VLPLODU� SURFHGXUH� WR� HVWLPDWH� DSSURSULDWH� EXGJHW� WDUJHWV� IRU�VHYHUDO�(8�FRXQWULHV��7KH�SXUSRVH�RI� WKHLU�H[HUFLVH�ZDV� WR�GHWHUPLQH� WKH�EXGJHW�EDODQFH�WDUJHW�WKDW�ZRXOG�HQVXUH��DW�D�JLYHQ�SUREDELOLW\��WKDW�WKH�WKUHH�SHUFHQW�GHILFLW�OLPLW�UHTXLUHG�E\�WKH�0DDVWULFKW�7UHDW\�ZDV�QRW�EUHDFKHG�RYHU�D�SDUWLFXODU�WLPH�KRUL]RQ��
%\�DSSURSULDWH�VFDOLQJ�RI�WKH�'DOVJDDUG�DQG�GH�6HUUHV�UHVXOWV�ZH�FDQ�GHGXFH�WKHLU�LPSOLHG�H[�DQWH EXGJHW�VXUSOXVHV�UHTXLUHG�WR�HQVXUH��IRU�D�JLYHQ�FRQILGHQFH�OHYHO��WKDW�D�]HUR�ORZHU�ERXQG�IRU� WKH�EXGJHW�EDODQFH� LV�QRW�EUHDFKHG�� �)RU�H[DPSOH��WKH�UHVXOWV�HVWLPDWHG�IRU�WKH�8.�XVLQJ�EL�DQQXDO�GDWD�IRU�WKH�SHULRG������WR������DQG�IRU�D����SHUFHQW�FRQILGHQFH�OHYHO�DUH�DSSUR[LPDWHO\����SHUFHQW� IRU�D�RQH�\HDU�SODQQLQJ�KRUL]RQ������SHUFHQW� IRU�D� WKUHH�\HDU�SODQQLQJ�KRUL]RQ��DQG���SHUFHQW�IRU�D�ILYH�\HDU�KRUL]RQ���&RUUHVSRQGLQJ�UHVXOWV�IRU�*HUPDQ\��HVWLPDWHG�XVLQJ�GDWD�IURP������WR�������DUH������SHUFHQW�IRU�D�RQH�\HDU�SODQQLQJ�KRUL]RQ����SHUFHQW� IRU� D� WKUHH�\HDU� SODQQLQJ� KRUL]RQ�� DQG� ���� SHUFHQW� IRU� D� ILYH�\HDU� KRUL]RQ�� � )RU�$XVWULD� �HVWLPDWHG� XVLQJ� GDWD� IURP� ����� WR� ������� ���� SHUFHQW� IRU� D� RQH�\HDU� SODQQLQJ�KRUL]RQ�� ���� SHUFHQW� IRU� D� WKUHH�\HDU� SODQQLQJ� KRUL]RQ�� DQG� ���� SHUFHQW� IRU� D� ILYH�\HDU�KRUL]RQ�
2XU�UHVXOWV�FDQ�DOVR�EH�XVHG�WR�GHULYH�WKH�SUREDELOLW\�WKDW�WKH�QHW�FDVK�IORZV�IURP�RSHUDWLRQV�IRUHFDVW� E\� JRYHUQPHQWV�� VXFK� DV� LQ� WKH� %XGJHW� (FRQRPLF� DQG� )LVFDO� 8SGDWH� ZLOO� QRW�EUHDFK�D�]HUR�IORRU���)RU�H[DPSOH��WKH�IRUHFDVW�IRU�WKH�QHW�FDVK�IORZ�IURP�RSHUDWLRQV�IRU�WKH�\HDU� HQGHG� -XQH� ����� LV� 1=�������PLOOLRQ� RU� DSSUR[LPDWHO\� ���� SHUFHQW� RI� *'3�� � )URP�)LJXUH����WKLV�FDVK�IORZ�KDV�DQ�DSSUR[LPDWHO\����SHUFHQW�SUREDELOLW\�RI�QRW�EUHDFKLQJ�D�]HUR�IORRU�IRU�WKH�\HDU�WR�-XQH��������7KH�H[�DQWH IRUHFDVW�IRU�WKH�QHW�FDVK�IORZ�IURP�RSHUDWLRQV�IRU� WKH�\HDU� WR�-XQH������ LV�1=�������PLOOLRQ�RU�DSSUR[LPDWHO\�����SHUFHQW�RI�*'3�� �7KLV�LPSOLHV� WKDW� WKH� PHDQ� QHW� FDVK� IORZ� IURP� RSHUDWLRQV� IRU� WKH� WZR� \HDUV� WR� -XQH� ����� LV�DSSUR[LPDWHO\�����SHUFHQW�RI�*'3�>L�H������������@� )LJXUH���LQGLFDWHV�WKHUHIRUH�WKDW�RQ�WKH�EDVLV�RI�WKH�FXUUHQW�EXGJHW�IRUHFDVWV�IRU�WKH�WZR�\HDUV�WR�-XQH�������WKHUH�LV�DSSUR[LPDWHO\�D����SHUFHQW�SUREDELOLW\� WKDW� WKH�DYHUDJH�DQQXDO�QHW�FDVK� IORZ� IURP�RSHUDWLRQV�ZLOO�QRW�EH�OHVV�WKDQ�]HUR�IRU�WKH�WZR�\HDU�SHULRG���
7KH� VHFRQG� VHW� RI� VLPXODWLRQV� LQFRUSRUDWHV� ILVFDO� VKRFNV� DQG� WKHUHIRUH� LW� LQFOXGHVDXWRQRPRXV�FKDQJHV�LQ�WKH�UHDO�EXGJHW�EDODQFH��7KH�IRUHFDVW�HUURU�YDULDQFH�GHFRPSRVLWLRQ�VKRZQ�LQ�7DEOH���VKRZHG�WKDW�WKH�SUHVHQFH�RI�ILVFDO�VKRFNV�ZDV�WKH�GRPLQDQW�H[SODQDWLRQ�RI�WKH�YDULDQFH� IRU� WKH� UHDO�EXGJHW�EDODQFH�� �:H�FDQ� WKHUHIRUH�H[SHFW� WKH� LQFOXVLRQ�RI� ILVFDO�VKRFNV� WR�KDYH�D�VLJQLILFDQW� LQIOXHQFH�RQ�WKH�H[�DQWH EXGJHW�EDODQFH�WDUJHWV�FRPSDUHG�WR�WKRVH�GHULYHG�LQ�WKH�ILUVW�VLPXODWLRQV��ZKLFK�H[FOXGHG�ILVFDO�VKRFNV���7KH�UHVXOWV�IRU�GLIIHUHQW�WLPH�KRUL]RQV�DQG�OHYHOV�RI�FRQILGHQFH�DUH�VKRZQ�LQ�)LJXUH�����7KH\�FRQILUP�RXU�H[SHFWDWLRQ�
�� 7KH�GLIIHUHQW�WLPH�KRUL]RQV�DUH�LQ�UHIHUHQFH�WR�WKH�GXUDWLRQ�RI�WLPH�XQGHU�ZKLFK�WKH�FRUUHVSRQGLQJ�VLPXODWLRQ�LV�SHUIRUPHG���)RU�H[DPSOH��LI�WKH�SODQQLQJ�KRUL]RQ�LV���\HDUV��DQ�H[�DQWH EXGJHW�VXUSOXV�RI�����SHUFHQW�RI�*'3�PHDQV�WKDW�WKH�DYHUDJH�DQQXDO�EDODQFH�VKRXOG�EH�����SHUFHQW�IRU�WKH�WZR�\HDU�SHULRG����,W�GRHV�QRW�PHDQ�WKDW�WKH�EXGJHW�VXUSOXV�PXVW�EH�PDLQWDLQHG�DW�����SHUFHQW�WKURXJKRXW�WKH�HQWLUH�WZR�\HDU�SHULRG�
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7KH� SUREDELOLW\� WKDW� WKH� QHW� FDVK� IORZ� IURP� RSHUDWLRQV� IRUHFDVW� E\� JRYHUQPHQWV� ZLOO� QRW�EUHDFK�D�]HUR�IORRU��ZKHQ�ILVFDO�VKRFNV�DUH�LQFOXGHG��FDQ�EH�GHGXFHG�IURP�)LJXUH�����7KH�LQFOXVLRQ�RI�D�ILVFDO�VKRFN�ORZHUV�WKH�SUREDELOLW\�RI�QRW�EUHDFKLQJ�D�]HUR�IORRU��:LWKRXW�ILVFDO�VKRFNV�� )LJXUH� �� LPSOLHG� WKHUH� ZDV� DQ� ��� SHUFHQW� SUREDELOLW\� RI� WKH� QHW� FDVK� IORZ� IURP�RSHUDWLRQV� IRU� WKH� \HDU� HQGHG� -XQH� ����� QRW� EUHDFKLQJ� D� ]HUR� IORRU�� �:LWK� ILVFDO� VKRFNV�LQFOXGHG��)LJXUH���LPSOLHV�WKDW�WKLV�SUREDELOLW\� LV�QRZ����SHUFHQW���)LJXUH���DOVR�VXJJHVWHG�WKDW�WKHUH�ZDV�D����SHUFHQW�SUREDELOLW\�RI�WKH�QHW�FDVK�IORZ�IURP�RSHUDWLRQV�IRU�WKH�WZR�\HDUV�WR�-XQH������QRW�EUHDFKLQJ�D�]HUR�IORRU���)LJXUH���VXJJHVWV�WKLV�SUREDELOLW\�IDOOV�WR����SHUFHQW�ZKHQ�ILVFDO�VKRFNV�DUH�LQFOXGHG���
7KH� DFFHSWDELOLW\� RI� LQFRUSRUDWLQJ� ILVFDO� VKRFNV� ZLOO� GHSHQG�� DV� LV� DVVXPHG� IRU� WKH� RWKHU�VKRFNV��RQ�ZKHWKHU�SDVW�XQH[SODLQHG� ILVFDO� FKDQJHV�DUH� OLNHO\� WR�EH� UHSUHVHQWDWLYH�RI� WKH�W\SH� RI� ILVFDO� VKRFNV� WKDW� FRXOG� RFFXU� LQ� WKH� IXWXUH�� � 7KH� LQWURGXFWLRQ� RI� WKH� )LVFDO�5HVSRQVLELOLW\�$FW������PD\�UHQGHU�WKDW�DVVXPSWLRQ�LQYDOLG�LI�LW�KDV�VLJQLILFDQWO\�FKDQJHG�WKH�ZD\�LQ�ZKLFK�ILVFDO�SROLF\�GHFLVLRQV�DUH�PDGH���
,QFRUSRUDWLQJ� ILVFDO� VKRFNV� JHQHUDWHV� VXEVWDQWLDOO\� ODUJHU�H[� DQWH EXGJHW� EDODQFH� WDUJHWV�UHTXLUHG�WR�DYRLG�D�EXGJHW�GHILFLW�IRU�D�JLYHQ�OHYHO�RI�SUREDELOLW\����)RU�H[DPSOH��E\�LQFOXGLQJ�ILVFDO�VKRFNV�� WKH�H[�DQWH EXGJHW�EDODQFH�UHTXLUHG� WR�DYRLG�D�EXGJHW�GHILFLW�DW����SHUFHQW�OHYHO�RI�FRQILGHQFH�RYHU�D�RQH�\HDU�SODQQLQJ�KRUL]RQ��LQFUHDVHV�IURP�D�VXUSOXV�RI�����SHUFHQW�RI�*'3�WR�RYHU���SHUFHQW�RI�*'3�� �)RU�D� WZR�\HDU�KRUL]RQ�� WKH�H[�DQWH VXUSOXV� LQFUHDVHV�IURP�DSSUR[LPDWHO\�����SHUFHQW�RI�*'3�WR���SHUFHQW�RI�*'3�DQG�IRU�D� ILYH�\HDU�KRUL]RQ� LW�LQFUHDVHV�IURP�����SHUFHQW�WR�DERXW�����SHUFHQW�RI�*'3�
�� &RQFOXVLRQV
7KLV� SDSHU� HQGHDYRXUV� WR� WDFNOH� D� SUDFWLFDO� ILVFDO� PDQDJHPHQW� SUREOHP�� � ,I� JRYHUQPHQW�ZDQWV�WR�DOORZ�DXWRPDWLF�ILVFDO�VWDELOLVHUV�WR�RSHUDWH�XQLPSHGHG�RYHU�VRPH�VSHFLILHG�IXWXUH�WLPH�KRUL]RQ��VXFK�DV�WKH� OHQJWK�RI�D�EXVLQHVV�F\FOH�IRU�H[DPSOH��ZLWKRXW�EUHDFKLQJ�VRPH�ORZHU� RU� XSSHU� ERXQG� IRU� WKH� ILVFDO� EDODQFH� �VXFK� DV� DQ\� ERXQG� LPSOLHG� E\� WKH� )LVFDO�5HVSRQVLELOLW\�$FW� IRU� H[DPSOH��� LW� QHHGV� WR� VHW� ILVFDO� SDUDPHWHUV�DQG� WKH�H[�DQWH EXGJHW�EDODQFH�WR�WDNH�LQWR�DFFRXQW�WKH�SRWHQWLDO�LPSDFW�RI�SRVVLEOH�IXWXUH�H[RJHQRXV�VKRFNV�WR�WKH�EXGJHW� EDODQFH�� � 7KLV� SDSHU� GHYHORSV�D� SURFHGXUH� IRU� LGHQWLI\LQJ� WKH�SUREDELOLW\� RI� IXWXUH�VKRFNV� WR� WKH�EXGJHW�EDODQFH�� WKHLU� LPSDFW�RQ� WKH�EXGJHW�EDODQFH��DQG� WKH�VL]H�RI� WKH�H[�DQWH EXGJHW�EDODQFH�WKDW�ZLOO�VDWLVI\�WKDW�UHTXLUHPHQW�
7KH�DSSURDFK�XVHG� LQ� WKLV�SDSHU� LV� WR�HVWLPDWH�D�VWUXFWXUDO�YHFWRU�DXWRUHJUHVVLYH� �69$5��PRGHO�RI�FRPSRQHQWV�RI� WKH�1HZ�=HDODQG�HFRQRP\�DQG� WKH� ILVFDO�EDODQFH�WR�TXDQWLI\� WKH�OLNHOLKRRG�RI�GLIIHUHQW�VKRFNV�WR�WKH�HFRQRP\��EDVHG�RQ�WKH�ODVW����\HDUV�H[SHULHQFH��DQG�WR�JLYH�DQ�RYHUDOO�DVVHVVPHQW�RI�WKH�H[�DQWH FDVK�EXGJHW�SRVLWLRQ�WKDW�VKRXOG�EH�WDUJHWHG��LQ�RUGHU�WR�DEVRUE�SRWHQWLDO�VKRFNV�ZLWKRXW�EUHDFKLQJ�D�SDUWLFXODU� ORZHU�ERXQG�IRU�WKH�EXGJHW�EDODQFH�� �7KH�VL]H�RI� WKH�H[�DQWH EXGJHW� FDVK�SRVLWLRQ�ZLOO�GHSHQG�RQ� WKH� ILVFDO�SODQQLQJ�KRUL]RQ�DQG�RQ�KRZ�FHUWDLQ�WKH�SROLF\�PDNHU�ZLVKHV�WR�EH�WKDW�SRWHQWLDO�VKRFNV�ZLOO�EH�DEOH�WR�EH�DEVRUEHG�ZLWKRXW�EUHDFKLQJ�WKH�VSHFLILHG�ORZHU�ERXQG���,W�ZLOO�DOVR�REYLRXVO\�GHSHQG�RQWKH�VSHFLILHG�VL]H�RI�WKH�ORZHU��RU�XSSHU��ERXQG�IRU�WKH�EXGJHW�EDODQFH���
7KH�GHJUHH�RI�FHUWDLQW\�LV�EDVHG�RQ�WKH�IUHTXHQF\�DQG�PDJQLWXGH�RI�SDVW�VXSSO\��ILVFDO��UHDO�SULYDWH� GHPDQG� DQG� QRPLQDO� VKRFNV� WR� WKH� 1HZ� =HDODQG� HFRQRP\�� DQG� WKH� KLVWRULFDO�UHVSRQVHV� RI� PDFURHFRQRPLF� YDULDEOHV� WR� WKHVH� VKRFNV�� � 7KHUH� DUH� VHYHUDO� SRWHQWLDO�GLUHFWLRQV�LQ�ZKLFK�WKLV�SDSHU�FRXOG�EH�IXUWKHU�GHYHORSHG�WKDW�PD\�LPSURYH�WKH�DFFXUDF\�RI�LGHQWLI\LQJ�WKH�SUREDELOLW\�RI�VKRFNV��WKHLU�LPSDFW�RQ�WKH�EXGJHW�EDODQFH��DQG�WKH�DSSURSULDWH�
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H[�DQWH ILVFDO�VWDQFH�� �7KHVH� LQFOXGH�D�PRUH�H[SOLFLW� WUHDWPHQW�RI�RSHQ�HFRQRP\�IHDWXUHV��VHSDUDWLRQ�RI�WKH JRYHUQPHQW�H[SHQGLWXUH�DQG�UHYHQXH�FRPSRQHQWV�RI�WKH�EXGJHW�EDODQFH�IXQFWLRQ�� DQG� WKH� LQFOXVLRQ� RI� D� JRYHUQPHQW� GHEW� IXQFWLRQ� WKDW� LQWHUDFWV� ZLWK� WKH� EXGJHW�EDODQFH�IXQFWLRQ���
$� VLJQLILFDQW� VWHS� LQYROYHG� LQ� HVWLPDWLQJ� WKH� PRGHO� LQ� WKLV� SDSHU� ZDV� WKH� GHULYDWLRQ� RI� D�FRQVLVWHQW� ORQJ�WHUP� VHULHV� IRU� WKH� FHQWUDO� JRYHUQPHQW� EXGJHW� EDODQFH�� � 7KLV� ZRUN� LV�GLVFXVVHG�LQ�$SSHQGL[�7ZR���6LPLODU�GDWD�SUREOHPV�ZLOO�QHHG�WR�EH�RYHUFRPH�EHIRUH�ZH�FDQ�LQFRUSRUDWH�VHSDUDWH�JRYHUQPHQW�H[SHQGLWXUH�� UHYHQXH�DQG�GHEW� IXQFWLRQV�� � ,Q�YLHZ�RI� WKH�LPSRUWDQFH�RI�ILVFDO�VKRFNV�LQ�H[SODLQLQJ�WKH�SDVW�YDULDQFH�RI�WKH�EXGJHW�EDODQFH��VKRZQ�LQ�7DEOH����DQG� WKH� OLNHOLKRRG�RI�VLJQLILFDQW�GLIIHUHQFHV� LQ� WKH�G\QDPLF� LPSDFW�RI�JRYHUQPHQW�H[SHQGLWXUH�DQG�UHYHQXH�FKDQJHV��WKLV�ZRXOG�VHHP�WR�D SULRULW\�IRU�IXWXUH�ZRUN�RQ�WKLV�WRSLF��)XUWKHUPRUH��DSSURSULDWH� LQFOXVLRQ�RI� WKH�VWRFN�IORZ�UHODWLRQVKLS�EHWZHHQ�EXGJHW�EDODQFHV�DQG�SXEOLF�GHEW�PD\�VXJJHVW�D�GLIIHUHQW�PRGHOOLQJ�DSSURDFK�WR�WKDW�XVHG�LQ�WKLV�SDSHU�
7KH�)LVFDO�5HVSRQVLELOLW\�$FW������VSHFLILHV�WKDW�RSHUDWLQJ�VXUSOXVHV�PXVW�EH�UXQ�WR�UHDFK�D�SUXGHQW� OHYHO�RI�GHEW��DQG�WKHQ�WR�PDLQWDLQ�WKDW�SUXGHQW� OHYHO�RI�GHEW���$OWKRXJK�WKLV�SDSHU�KDV�SULPDULO\�FRQFHQWUDWHG�RQ�WKH�OHYHO�RI�WKH�H[�DQWH EXGJHW�EDODQFH�QHFHVVDU\�WR�HQVXUH�WKH�H[�SRVW EXGJHW�EDODQFH�LV�QRW�OHVV�WKDQ�]HUR��WKH�UHVXOWV�FDQ�EH�DSSOLHG�WR�DQ\�ORZHU�RU�XSSHU�ERXQG�VLPSO\�E\�DSSURSULDWH�VFDOLQJ���7KLV�SDSHU�GRHV�QRW�DWWHPSW�WR�GHWHUPLQH�WKH�DSSURSULDWH� ORZHU� ERXQG� IRU� WKH� EXGJHW� EDODQFH�� � 1RU� GRHV� LW� DWWHPSW� WR� GHWHUPLQH� WKH�RSWLPDO� OHYHO� RI� SXEOLF� GHEW� RU� SXEOLF� GHEW� WR� *'3� UDWLR�� � � 7KHVH� DUH� LVVXHV� IRU� IXUWKHU�UHVHDUFK�� � ,Q� DQ� RSHUDWLRQDO� VHQVH�� WKLV� SDSHU� DVVLVWV� WKH� SROLF\� PDNHU� WR� VSHFLI\� WKH�DSSURSULDWH� H[� DQWH EXGJHW� EDODQFH�� RQFH� D� GHVLUHG� ORZHU� ERXQG� IRU� WKH�H[� SRVW EXGJHWEDODQFH�LV�GHULYHG�DQG�VSHFLILHG���
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'DO]LHO��3DXO�DQG�5DOSK�/DWWLPRUH���������7KH�1HZ�=HDODQG�0DFURHFRQRP\��$�%ULHILQJ�RQ�WKH�5HIRUPV ��UG (GLWLRQ���*UHHQODQH��2[IRUG�8QLYHUVLW\�3UHVV��SS����
(QJOH�� 5REHUW� )�� DQG� &�� :�� -�� *UDQJHU� �������� ³&R�LQWHJUDWLRQ� DQG� HUURU� FRUUHFWLRQ��UHSUHVHQWDWLRQ��HVWLPDWLRQ��DQG�WHVWLQJ�´�(FRQRPHWULFD��������������
)LVFKHU��6WDQOH\���������³/RQJ�WHUP�FRQWUDFWV��UDWLRQDO�H[SHFWDWLRQV��DQG�WKH�RSWLPDO�PRQH\�VXSSO\�UXOH�´�-RXUQDO�RI�3ROLWLFDO�(FRQRP\��)HEUXDU\��������������
)LVKHU�� /DQFH� $�� �������� ³6RXUFHV� RI� H[FKDQJH� UDWH� DQG� SULFH� OHYHO� IOXFWXDWLRQV� LQ� WZR�FRPPRGLW\� H[SRUWLQJ� FRXQWULHV�� $XVWUDOLD� DQG�1HZ� =HDODQG�´�(FRQRPLF�5HFRUG���������������
)LVKHU��/DQFH�$���)DFNOHU��3DXO�/��DQG�'DYLG�2UGHQ���������³/RQJ�UXQ�LGHQWLI\LQJ�UHVWULFWLRQV�IRU�DQ�HUURU�FRUUHFWLRQ�PRGHO�RI�1HZ�=HDODQG�PRQH\��SULFHV�DQG�RXWSXW�´�-RXUQDO�RI�,QWHUQDWLRQDO�0RQH\�DQG�)LQDQFH��������������
*DOL��-RUGL���������³+RZ�ZHOO�GRHV�WKH�,6�/0�PRGHO�ILW�SRVWZDU�8�6��'DWD"´�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV���������������
-RKDQVHQ��6RUHQ���������³6WDWLVWLFDO�DQDO\VLV�RI�FRLQWHJUDWLQJ�YHFWRUV´�-RXUQDO�RI�(FRQRPLF�'\QDPLFV�DQG�&RQWURO����������� ����



��

1HZ�=HDODQG�*RYHUQPHQW���������%XGJHW�6SHHFK�DQG�)LVFDO�6WUDWHJ\�5HSRUW� :HOOLQJWRQ��1HZ�=HDODQG��-XQH�����SS���
1HZ�=HDODQG�*RYHUQPHQW���������)LVFDO�5HVSRQVLELOLW\�$FW��������:HOOLQJWRQ��1HZ�=HDODQG��SS����
6LPV��&KULVWRSKHU�$�� �������� �$UH� IRUHFDVWLQJ�PRGHOV�XVDEOH�IRU�SROLF\�DQDO\VLV"���)HGHUDO�5HVHUYH�%DQN�RI�0LQQHDSROLV�4XDUWHUO\�5HYLHZ��:LQWHU����� ���
7DP��-XOLH�DQG�+HDWKHU�.LUNKDP�����������$XWRPDWLF�ILVFDO�VWDELOLVHUV���7KH�ZDUQLQJ�IRU�1HZ�=HDODQG���1HZ�=HDODQG�7UHDVXU\�:RUNLQJ�3DSHU �������-XQH��SS����
7D\ORU�� -RKQ� %��� �������� �5HDVVHVVLQJ� GLVFUHWLRQDU\� ILVFDO� SROLF\��� -RXUQDO� RI� (FRQRPLF�3HUVSHFWLYHV������6XPPHU������ ���
7KH�7UHDVXU\���������%XGJHW�(FRQRPLF�DQG�)LVFDO�8SGDWH��:HOOLQJWRQ��1HZ�=HDODQG��-XQH�����SS���
:UHQ�/HZLV�� 6LPRQ�� �������� ³7KH� OLPLWV� WR� GLVFUHWLRQDU\� ILVFDO� SROLF\���2[IRUG� 5HYLHZ� RI�(FRQRPLF�3ROLF\������1R��������± ����



��

$SSHQGL[�2QH� 'DWD�GHVFULSWLRQ�DQG�VRXUFH
<HDU *'3 5*'3 1&)2 &, *'3�GHIODWRU���� ����� ������ ��� ������ �������� ����� ������ ��� ������ �������� ����� ������ ��� ������ �������� ����� ������ ��� ������ �������� ������ ������ ��� ������ �������� ������ ������ ��� ������ �������� ������ ������ ��� ������ �������� ������ ������ ��� ������ �������� ������ ������ ���� ������ �������� ������ ������ ��� ������ �������� ������ ������ ���� ������ �������� ������ ������ ���� ������ �������� ������ ������ ���� ������ �������� ������ ������ ������ ������ �������� ������ ������ ������ ������ �������� ������ ������ ���� ������ �������� ������ ������ ������ ������ �������� ������ ������ ���� ������ �������� ������ ������ ���� ������ �������� ������ ������ ���� ������ �������� ������ ������ ������ ������ �������� ������ ������ ������ ������ �������� ������ ������ ������ ������ �������� ������ ������ ����� ������ �������� ������ ������ ����� ������ �������� ������ ������ ����� ������ �������� ������ ������ ����� ������ �������� ������ ������ ����� ������ �������� ������ ������ ��� ������ ����

*'3�  �1RPLQDO�*'3��1=�P���0DUFK�\HDU��SURGXFWLRQ�EDVHG��6WDWLVWLFV�1=�5*'3  � 5HDO�*'3��1=�P���0DUFK�\HDU��SURGXFWLRQ�EDVHG���������SULFHV��3&�,QIRV��6WDWLVWLFV�1=��VHULHV�61%$�6�$=$7�1&)2�  � 1HZ�=HDODQG�FHQWUDO�JRYHUQPHQW�QHW�FDVK�IORZ�IURP�RSHUDWLRQV��1=�P���0DUFK�\HDU�XS�XQWLO�������-XQH�\HDU�IURP������WR�������6HH�$SSHQGL[�7ZR�&,��  � 6XP�RI�UHDO�SULYDWH�FRQVXPSWLRQ��&��DQG�UHDO�SULYDWH�LQYHVWPHQW���,���1=�P���0DUFK�\HDU��&�LV�IURP�'DO]LHO�DQG�/DWWLPRUH���������'DWD�DSSHQGL[�S�������XSGDWHG�ZLWK�3&�,QIRV� 6WDWLVWLFV�1HZ�=HDODQG��VHULHV�61%$�6�$*���,�LV�IURP�'DO]LHO�DQG�/DWWLPRUH���������'DWD�DSSHQGL[�S�������XSGDWHG�ZLWK�VHULHV�FRQVWUXFWHG�IURP�GDWD�IURP�3&�,QIRV��6WDWLVWLFV�1HZ�=HDODQG��VHULHV�61%$�6�$,��61%$�6'%��61%$�6'&��61%$�6''���*'3 GHIODWRU� �*'3�5*'3



��

$SSHQGL[�7ZR� 'HULYDWLRQ�RI�WKH�ILVFDO�EDODQFH�YDULDEOH
7KH� )LVFDO� 5HVSRQVLELOLW\� $FW� ����� VWDWHV� WKDW� D� JRYHUQPHQW� PXVW� DFKLHYH� RSHUDWLQJ�VXUSOXVHV�HYHU\�\HDU�XQWLO�D�SUXGHQW�OHYHO�RI�GHEW�LV�DFKLHYHG���7KH�HPSKDVLV�RQ�³RSHUDWLQJ�VXUSOXV�´�LPSOLHV�D�JRYHUQPHQW�PXVW�DWWDLQ�VXUSOXVHV�IURP�LWV�UHJXODU��GD\�WR�GD\�DFWLYLWLHV���6DOHV� RI� DVVHWV� DQG� FDSLWDO� VSHQGLQJ� DUH� QRW� FODVVLILHG� DV� EHLQJ� SDUW� RI� WKH� &URZQ¶V�RSHUDWLQJ�DFWLYLWLHV���+HQFH��DOWKRXJK�D�JRYHUQPHQW�FDQ�UHGXFH�GHEW�IURP�WKH�VDOH�RI�DVVHWV��WKLV�LQIORZ�RI�IXQGV�GRHV�QRW�SUHFOXGH�WKH�QHHG�WR�UXQ�DQ�RSHUDWLQJ�VXUSOXV�LI�LW�LV�WR�VDWLVI\�WKH�UHTXLUHPHQWV�RI�WKH�)LVFDO�5HVSRQVLELOLW\�$FW�����
7KH� &URZQ¶V� RSHUDWLQJ� UHVXOWV� DUH� SUHVHQWHG� LQ� WKH� 6WDWHPHQW� RI� )LQDQFLDO� 3HUIRUPDQFH��ZKLFK� VXPPDULVHV� UHYHQXH�HDUQHG�DQG�H[SHQVHV� LQFXUUHG�E\� WKH�&URZQ�� �7KH�GLIIHUHQFH�EHWZHHQ�WRWDO�UHYHQXH�DQG�WRWDO�H[SHQVHV��SOXV�WKH�QHW�VXUSOXV�IURP�VWDWH�RZQHG�HQWHUSULVHV�DQG� &URZQ� HQWLWLHV�� LV� WKH� RSHUDWLQJ� EDODQFH� IRU� WKH� SHULRG�� � 7KH� RSHUDWLQJ� EDODQFH� LV�FDOFXODWHG� LQ�FRPSOLDQFH�ZLWK�JHQHUDOO\�DFFHSWHG�DFFRXQWLQJ�SUDFWLFH� �*$$3���DQG� LV� WKXV�SURGXFHG�RQ�DQ�DFFUXDO� EDVLV�� � 7KDW� LV�� WUDQVDFWLRQV� LQYROYLQJ� UHYHQXH�DQG�H[SHQVHV�DUH�UHFRUGHG� ZKHQ� WKH\� RFFXU�� UDWKHU� WKDQ� ZKHQ� WKH� UHVXOWLQJ� FDVK� IORZ� RFFXUV�� � ,W� FRXOG�WKHUHIRUH�EH�DUJXHG�WKDW�DQ�DFFUXDO�EDVLV�IRU�UHSRUWLQJ�UHVXOWV�LQ�D�PRUH�FRPSOHWH�SLFWXUH�RI�WKH�XQGHUO\LQJ� ILVFDO�SRVLWLRQ��HVSHFLDOO\� LI�VLJQLILFDQW�YDULDWLRQV�RFFXU� LQ� WKH� WLPLQJ�RI�FDVK�UHFHLSWV�DQG�SD\PHQWV��
7KH�1HZ�=HDODQG�7UHDVXU\�KDV RQO\�FDOFXODWHG�WKH�RSHUDWLQJ�EDODQFH�VLQFH��������7KLV� LV�GXH�WR�WKH�FKDQJH�WR�WKH�DFFUXDO�EDVLV�RI�DFFRXQWLQJ�RQ���-XO\��������3ULRU�WR�WKLV�GDWH��DOO�WUDQVDFWLRQV�ZHUH�PHDVXUHG�XVLQJ�WKH�FDVK�EDVLV�RI�DFFRXQWLQJ����&DOFXODWLQJ�D�FRQVLVWHQW�PHDVXUH�RI�WKH�RSHUDWLQJ�EDODQFH�RQ�DQ�DFFUXDO�EDVLV�SULRU�WR������LV�QRW�IHDVLEOH��EHFDXVH�RI�WKH�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�EDVHV�RI�DFFRXQWLQJ�IRU�WUDQVDFWLRQV���,QGHHG��WKH�IRUPDW�RI� WKH�&URZQ¶V�)LQDQFLDO�6WDWHPHQWV� SULRU� WR� WKH�DGRSWLRQ�RI�DFFUXDO�DFFRXQWLQJ�ZDV�YHU\�GLIIHUHQW�� � 7KH� FXUUHQW� WKUHH� FRUH� ILQDQFLDO� VWDWHPHQWV�� WKH� 6WDWHPHQW� RI� )LQDQFLDO�3HUIRUPDQFH�� 6WDWHPHQW� RI� )LQDQFLDO� 3RVLWLRQ�� DQG� 6WDWHPHQW� RI� &DVK� )ORZV�� ZHUH� QRW�SUHSDUHG�� �%XGJHW� WDEOHV�ZHUH�SULPDULO\� IRFXVHG�RQ�FDOFXODWLQJ� WKH�FDVK�GHILFLW RU�VXUSOXV�EHIRUH�ERUURZLQJ�WUDQVDFWLRQV��WKH�7DEOH���EDODQFH����+RZHYHU��VLQFH�WKH�QHW�FDVK�IORZ�IURP�RSHUDWLRQV� KDV� EHHQ� SXEOLVKHG� LQ� WKH� &URZQ¶V� )LQDQFLDO� 6WDWHPHQWV� VLQFH� WKH� FKDQJH� LQ�DFFRXQWLQJ� SROLF\� LQ� ������ LW� LV� SRVVLEOH� WR� GHULYH� D� FDVK� EDVHG�PHDVXUH� RI� WKH�&URZQ
V�RSHUDWLQJ�EDODQFH�IRU�WKH�HQWLUH�VDPSOH�SHULRG�VLQFH������
7KHUHIRUH�� WKH�FKRLFH�RI� ILVFDO�YDULDEOH� IRU� WKH�SXUSRVHV�RI� WKLV�SDSHU� LV� WKH�QHW�FDVK� IORZ�IURP�RSHUDWLRQV���:KLOH�WKH�RSHUDWLQJ�EDODQFH�LV�DQ�DFFUXDO�PHDVXUH�RI�WKH�VXUSOXV�IURP�WKH�&URZQ¶V�RSHUDWLRQV��QHW�FDVK�IORZV�IURP�RSHUDWLRQV�LV�D�FDVK�PHDVXUH�RI�WKH�VXUSOXV�IURP�WKH�&URZQ¶V�RSHUDWLRQV���$�UHFRQFLOLDWLRQ�RI�WKH�RSHUDWLQJ�EDODQFH�DQG�QHW�FDVK�IORZV�IURP�RSHUDWLRQV�LV�SURYLGHG�LQ�WKH�&URZQ¶V�)LQDQFLDO�6WDWHPHQWV�
7KH�PDLQ�LWHPV�LQ�WKH�UHFRQFLOLDWLRQ�DUH�IRU�LWHPV�WKDW�DUH�LQFOXGHG�LQ�WKH�RSHUDWLQJ�EDODQFH��EXW�QRW�LQ�QHW�FDVK�IORZV�IURP�RSHUDWLRQV���7KHVH�LWHPV�LQFOXGH�YDOXDWLRQ�FKDQJHV��VXFK�DV�XQUHDOLVHG�QHW�IRUHLJQ�H[FKDQJH�JDLQV���SK\VLFDO�DVVHW�PRYHPHQWV��VSHFLILFDOO\�GHSUHFLDWLRQ�DQG�WKH�ORVV�RQ�VDOH�RI�SK\VLFDO�DVVHWV��DQG�PRYHPHQWV�LQ�ZRUNLQJ�FDSLWDO�����
7KH�HDUOLHU�7DEOH���EDODQFH��WKH�GHILFLW�RU�VXUSOXV�EHIRUH�ERUURZLQJ��LQFOXGHG�IORZV�RI�IXQGV�UHVXOWLQJ�IURP�WKH�&URZQ¶V�LQYHVWLQJ�DFWLYLWLHV�DQG�VRPH�ILQDQFLQJ�DFWLYLWLHV��LQ�DGGLWLRQ�WR�LWV�RSHUDWLQJ�DFWLYLWLHV���7R�REWDLQ�QHW�FDVK�IORZV�IURP�RSHUDWLRQV��LW�LV�QHFHVVDU\�WR�H[FOXGH�WKH�QRQ�RSHUDWLQJ�DFWLYLW\�IORZV�



��

5HODWLRQVKLS�EHWZHHQ�7DEOH���EDODQFH�DQG�QHW�FDVK�IORZV�IURP�RSHUDWLRQV
'HILFLW�VXUSOXV�EHIRUH�ERUURZLQJ��7DEOH���EDODQFH�$GG� /HQGLQJ�PLQXV�UHSD\PHQWV�(TXDOV��$GMXVWHG�)LQDQFLDO�%DODQFH��/HVV��,WHPV�LQFOXGHG�LQ�DGMXVWHG�ILQDQFLDO�EDODQFH�EXW�QRW�LQ�QHW�FDVK�IORZV�IURP�RSHUDWLRQV6DOH�RI�SK\VLFDO�DVVHWV/HVV��3XUFKDVH�RI�SK\VLFDO�DVVHWV(TXDOV��1HW�FDVK�IORZ�IURP�RSHUDWLRQV
7KH�WDEOH�DERYH�VKRZV�WKH�GHULYDWLRQ�RI�WKH�QHW�FDVK�IORZ�IURP�RSHUDWLRQV�IURP�WKH�7DEOH���EDODQFH�� �7KH�PDLQ� LWHPV�QHHGHG�WR�FRQYHUW� WKH�HDUOLHU�7DEOH���EDODQFH�WR�QHW�FDVK�IORZV�IURP� RSHUDWLRQV� DUH� OHQGLQJ�PLQXV� UHSD\PHQWV� DQG� WKH� QHW� FDVK� IORZ� IURP� WKH� VDOH� DQG�SXUFKDVH�RI�SK\VLFDO�DVVHWV���)URP������RQZDUGV�WKH�,QWHUQDWLRQDO�0RQHWDU\�)XQG��,0)���LQ�LWV�*RYHUQPHQW�)LQDQFH�6WDWLVWLFV��*)6��\HDUERRN��FDOFXODWHV�WKHVH�WZR�LWHPV��� 7KH�,0)�XVHV�D�FDVK�EDVHG�V\VWHP�WR�FODVVLI\� UHYHQXH�DQG�H[SHQGLWXUH� LQWR� LWV�FXUUHQW�DQG�FDSLWDO�IORZV�
/HQGLQJ�PLQXV�UHSD\PHQWV� LV�DGGHG�WR� WKH�7DEOH���EDODQFH�IRU� WKH�IROORZLQJ�UHDVRQ���7KH�7DEOH���EDODQFH�LQFOXGHV�WKH�HIIHFWV�RI�D�JRYHUQPHQW�PDNLQJ�ORDQV�WR�RWKHU�SDUWLHV���7KDW�LV��ZKHQ�DQ�H[WHUQDO�SDUW\�UHSD\V�SDUW�RI� WKH�SULQFLSDO�� WKLV� LV�FRXQWHG�DV�D�FDVK� LQIORZ�LQ�WKH�7DEOH���EDODQFH���$OWHUQDWLYHO\��ZKHQ�D�JRYHUQPHQW�OHQGV�PRQH\�WR�DQ�H[WHUQDO�SDUW\��WKLV�LV�FRXQWHG�DV�D�FDVK�RXWIORZ�LQ�WKH�7DEOH���EDODQFH���7R�H[FOXGH�WKHVH�EDODQFH�VKHHW HIIHFWV��LW�LV� QHFHVVDU\� WR� VXEWUDFW� WKH� UHSD\PHQW� FDVK� LQIORZ� DQG� WR� DGG� EDFN� WKH� OHQGLQJ� FDVK�RXWIORZ���
:H�DGMXVW�IRU� LWHPV�LQFOXGHG�LQ�WKH�DGMXVWHG�ILQDQFLDO�EDODQFH��EXW�QRW�LQ�WKH�QHW�FDVK�IORZ�IURP�RSHUDWLRQV�� �+RZHYHU�� WKHUH� DUH� DOVR� LWHPV� WKDW� DUH� LQFOXGHG� LQ� QHW� FDVK� IORZV� IURP�RSHUDWLRQV�EXW�QRW� LQ�WKH�DGMXVWHG�ILQDQFLDO�EDODQFH���7KHVH�LQFOXGH�LWHPV�VXFK�DV�UHDOLVHG�JDLQV� IURP� H[FKDQJH�UDWH� FKDQJHV�� DQG� FDVK� IORZV� IURP� RSHUDWLRQV� DWWULEXWDEOH� WR� WKH�5HVHUYH�%DQN�� � $V� WKHVH� LWHPV�ZHUH� QRW� VHSDUDWHO\� GLVFORVHG� LQ� WKH� ILQDQFLDO� VWDWHPHQWV�SULRU� WR� ������ LW� LV� QRW�SRVVLEOH� WR�DGMXVW�RXU�SUR[\� IRU�QHW� FDVK� IORZV� IURP�RSHUDWLRQV� IRU�WKHVH� LWHPV�� �+RZHYHU�� WKHVH� LWHPV�DUH�VPDOO� LQ�QDWXUH�� VR�VKRXOG�QRW�PDNH�D�VLJQLILFDQW�GLIIHUHQFH�WR�WKH�RYHUDOO�UHVXOWV�

�� 6WULFWO\�VSHDNLQJ��WKH�7DEOH���%DODQFH�/HVV�/HQGLQJ�PLQXV�5HSD\PHQWV�HTXDOV�WKH�)LQDQFLDO�%DODQFH���7KHQ�WKH� )LQDQFLDO� %DODQFH� OHVV� DEQRUPDO� LWHPV� �VXFK� DV� FKDQJHV� LQ� WKH� YDOXH� RI� IRUHLJQ� FXUUHQF\� DVVHWV� UHVXOWLQJ�IURP� H[FKDQJH� UDWH� PRYHPHQWV�� HTXDOV� WKH� $GMXVWHG� )LQDQFLDO� %DODQFH�� � 7KH� ILQDQFLDO� VWDWHPHQWV� VKRZ� WKDW�VXFK�DEQRUPDO�LWHPV�ZHUH�RQO\�UHFRUGHG�IURP������RQZDUGV��� 5HVSHFWLYHO\� LQ� LWV�/HQGLQJ�PLQXV� UHSD\PHQWV� �&�9�� ILJXUHV� DQG� LWV�*URVV�)L[HG�&DSLWDO�)RUPDWLRQ� ILJXUHV��&��$����



��

7DEOH����7KHRUHWLFDO�,PSXOVH�5HVSRQVHV
5HVSRQVH�RI�RXWSXW�OHYHO

� � « fVH � � « �IH � � « �
GH � � « �
QH � � « �

5HVSRQVH�RI�UHDO�EXGJHW�EDODQFH
� � « fVH � " « "IH " � « �

GH � � « �
QH � � « �

5HVSRQVH�RI�UHDO�SULYDWH�GHPDQG
� � « fVH � " « "IH � � « �

GH � " « "
QH � � « �

5HVSRQVH�RI�LQIODWLRQ�UDWH
� � « fVH � " « "IH � � « �

GH � � « �
QH � � « �

�� � ULVH�� �  � IDOO� LQ� WKH� OHYHO� RI� WKH�HQGRJHQRXV� YDULDEOH� LQ� UHVSRQVH� WR� D� SRVLWLYH�VKRFN



��

7DEOH����7HVWV�IRU�8QLW�5RRWV
$QQXDO�$XJPHQWHG�'LFNH\�)XOOHU�W�VWDWLVWLF�
/HYHO �VW GLIIHUHQFH

/RJ�RI�5HDO�*'3 ����� �����5DWLR�RI�1&)2�WR�1RPLQDO�*'3 ����� �����
/RJ�RI�3ULYDWH�'HPDQG ����� �����
,QIODWLRQ�5DWH ����� �����
/DJ�OHQJWKV�LQ�WKH�$')�UHJUHVVLRQV�ZHUH�FKRVHQ�E\�WKH�%D\HVLDQ�LQIRUPDWLRQ�FULWHULRQ��$V\PSWRWLF�FULWLFDO�YDOXHV�DUH����SHUFHQW�����������SHUFHQW������������SHUFHQW�������� � � 1XOO� K\SRWKHVLV� RI� XQLW� URRW� UHMHFWHG� DW� �� SHUFHQW� OHYHO� RI� VLJQLILFDQFH�� LQ� IDYRXU� RI�VWDWLRQDULW\� 1XOO� K\SRWKHVLV� RI� XQLW� URRW� UHMHFWHG� DW� �� SHUFHQW� OHYHO� RI� VLJQLILFDQFH�� LQ� IDYRXU� RI�VWDWLRQDULW\

7DEOH����0RGHO�6HOHFWLRQ�&ULWHULD
$QQXDO�������± ����

$,& +4��ODJV��FRQVWDQW ������ ��������ODJV��FRQVWDQW��WUHQG ������ ��������ODJV��FRQVWDQW ������ ��������ODJV��FRQVWDQW��WUHQG ������ ������



��
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