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$ PDFURHFRQRPLF�EDODQFHPHDVXUH�RI�1HZ�=HDODQG
VHTXLOLEULXP�H[FKDQJH�UDWH�

$EVWUDFW�
:H� HVWLPDWH� WKH� IDLU� YDOXH� RI� WKH� 1HZ� =HDODQG� GROODU� XVLQJ� WKHPDFURHFRQRPLF� EDODQFH� DSSURDFK�� � 7KH� PRGHO¶V� HODVWLFLWLHV� DUHFDOLEUDWHG� VR� WKDW� WKH\�DUH�PRUH� DSSURSULDWH� WR� D� VPDOO� FRPPRGLW\�H[SRUWLQJ� HFRQRP\�� � 2YHU� WKH� ����V�� WKH�PRGHO� HVWLPDWHV� WKDW� WKHIDLU�YDOXH�IRU� WKH�7:,�IOXFWXDWHG�EHWZHHQ����DQG����� �)RU� WKH� ILQDOTXDUWHU�RI�������WKH�PRGHO�HVWLPDWHV�WKDW�D�7:,�RI�DURXQG����ZRXOGKDYH�EHHQ�FRQVLVWHQW�ZLWK�PDFURHFRQRPLF�EDODQFH��LPSO\LQJ�WKDW�WKH7:,��ZKLFK�ZDV�DURXQG�������ZDV�WKHQ�DSSUR[LPDWHO\�DW�IDLU�YDOXH�+RZHYHU��WKLV�UHVXOW�LV�VXEMHFW�WR�D�VLJQLILFDQW�DPRXQW�RI�XQFHUWDLQW\�

� (PDLO�DGGUHVVHV�DUH��EURRND#UEQ]�JRYW�Q]��KDUJUHDYHVG#UEQ]�JRYW�Q]
� 7KH�YLHZV�H[SUHVVHG�LQ�WKLV�SDSHU�DUH�WKRVH�RI�WKH�DXWKRUV�DQG�GR�QRW�QHFHVVDULO\UHSUHVHQW� WKH� YLHZV� RI� WKH� 5HVHUYH� %DQN� RI� 1HZ� =HDODQG�� � $OO� HUURUV� DQGRPLVVLRQV�DUH�WKH�UHVSRQVLELOLW\�RI�WKH�DXWKRUV�����5HVHUYH�%DQN�RI�1HZ�=HDODQG

,661����������

�
� ,QWURGXFWLRQ
,Q�SUHSDULQJ�IRUHFDVWV�IRU�WKH�HFRQRP\��LW�LV�QHFHVVDU\�WR�DQDO\VH�WKHFXUUHQW�SRVLWLRQ�RI�WKH�H[FKDQJH�UDWH��DQG�WKH�LPSDFW�LW�LV�OLNHO\�WR�EHKDYLQJ� RQ� WKH� HFRQRP\�� � ,V� WKH� H[FKDQJH� UDWH� OLNHO\� WR� ULVH� IURPFXUUHQW�OHYHOV�RYHU�WKH�SURMHFWLRQ�SHULRG��RU�IDOO"��,V�WKH�FXUUHQW�OHYHORI�WKH�H[FKDQJH�UDWH�KDYLQJ�D�UHVWUDLQLQJ�RU�VWLPXODWRU\�HIIHFW�RQ�QHWH[SRUWV"��:DGZKDQL��������GHVFULEHV�KRZ�WKH�DVVXPSWLRQV�D�FHQWUDOEDQN�PDNHV�LQ�WKLV�DUHD�FDQ�FUXFLDOO\�DIIHFW�LQIODWLRQ�SURMHFWLRQV�DQG�DV� D� UHVXOW�� LQIOXHQFH� WKH� VWDQFH� RI� SROLF\�� � )RU� H[DPSOH�� LI� WKHH[FKDQJH� UDWH� LV� JHQHUDOO\� XQGHUVWRRG� WR� EH� XQGHUYDOXHG�� EXWH[SHFWHG�WR�DSSUHFLDWH�EDFN�WRZDUGV�VRPH�FRQFHSW�RI�IDLU�YDOXH��WKHQRWKHU�WKLQJV�EHLQJ�HTXDO��LQWHUHVW�UDWHV�ZRXOG�EH�VHW�ORZHU�WKDQ�LI�WKHH[FKDQJH�UDWH�ZHUH�OLNHO\�WR�UHPDLQ�DW�D�ORZHU�OHYHO�
2QH�SLHFH�RI� LQIRUPDWLRQ� WKDW�FDQ�DVVLVW� LQ�DVVHVVLQJ� WKHVH� LVVXHV� LVDQ�XQGHUVWDQGLQJ�RI� WKH� ORQJ�UXQ�HTXLOLEULXP� OHYHO�RI� WKH� H[FKDQJHUDWH�� � 7KH� QRWLRQ� RI� DQ� HTXLOLEULXP� H[FKDQJH� UDWH� VWHPV� IURP� WKHEHOLHI�WKDW�VKRUW�DQG�PHGLXP�WHUP�IDFWRUV�ZLOO�RIWHQ�FDXVH�VKRUW�WHUPIOXFWXDWLRQV�DQG�PHGLXP�WHUP�F\FOHV�LQ�WKH�H[FKDQJH�UDWH��EXW�RYHU�DORQJHU�WLPH�KRUL]RQ�WKH�H[FKDQJH�UDWH�ZLOO�JUDGXDOO\�UHWXUQ�WR�VRPHHTXLOLEULXP�YDOXH���7KH�ORQJ�UXQ�HTXLOLEULXP�LV�ZKHUH�WKH�H[FKDQJHUDWH� ZRXOG� EH� LI� VKRUW�WHUP� µQRLVH¶� �OLNH� VSHFXODWLYH� WUDGLQJ�� DQGPHGLXP�WHUP� IDFWRUV� �VXFK� DV�PRQHWDU\� SROLF\�� ZHUH� QRW� DIIHFWLQJWKH�DFWXDO�H[FKDQJH�UDWH�
8QIRUWXQDWHO\�� WKH� HTXLOLEULXP� H[FKDQJH� UDWH� FDQQRW� EH� GLUHFWO\REVHUYHG��ZKLFK�PDNHV� LW�YHU\�GLIILFXOW� WR�HVWLPDWH�� �7R� FRPSOLFDWHPDWWHUV� IXUWKHU�� LW� LV� SRVVLEOH� WKDW� WKH� HTXLOLEULXP�PD\�FKDQJH�RYHUWLPH� LQ� UHVSRQVH� WR� VWUXFWXUDO� IDFWRUV� WKDW� DIIHFW� 1HZ� =HDODQG¶VUHODWLYH� FRPSHWLWLYHQHVV�� � 7KHUH� DUH�� KRZHYHU�� D� QXPEHU� RIDSSURDFKHV�WR�HVWLPDWLQJ�WKH�HTXLOLEULXP�H[FKDQJH�UDWH��
7KLV� SDSHU� IRFXVHV� RQ� WKH� UROH� RI� WKH� FXUUHQW� DFFRXQW� EDODQFH� LQGHWHUPLQLQJ� WKH� HTXLOLEULXP� H[FKDQJH� UDWH�� � %HFDXVH�1HZ�=HDODQGKDV� UXQ� SHUVLVWHQW� FXUUHQW� DFFRXQW� GHILFLWV� IRU� VRPH� WLPH�� ZH� KDYHDFFXPXODWHG�D�ODUJH�VWRFN�RI�QHW�IRUHLJQ�OLDELOLWLHV���,Q�WXUQ��WKLV�KDVSXW� GRZQZDUG� SUHVVXUH� RQ� WKH� HTXLOLEULXP� H[FKDQJH� UDWH�� � 7KLV� LV
���������������������������������������
� )RU� H[DPSOH�� VHH� 0DF'RQDOG� ������� IRU� DQ� RYHUYLHZ� RI� VRPH� RI� WKHVHPHWKRGRORJLHV�



�
EHFDXVH�� LQ�HTXLOLEULXP�� WKH�H[FKDQJH� UDWH�PXVW�EH�VXFK� WKDW� LW�ZLOOSURGXFH�D� OHYHO�RI�QHW� H[SRUWV� WKDW�ZLOO�RIIVHW� WKH�H[SHFWHG�RXWIORZIURP�VHUYLFLQJ�1HZ�=HDODQG¶V�QHW� IRUHLJQ� OLDELOLWLHV�� �$�ODUJH�VWRFNRI� OLDELOLWLHV� ZLOO� LQFUHDVH� WKH� LQYHVWPHQW� LQFRPH� GHILFLW� DQG� WKXVQHHG� WR� EH� RIIVHW� E\� D� ODUJHU� VXUSOXV� RQ� WKH� EDODQFH� RI� JRRGV� DQGVHUYLFHV���7R�DFKLHYH�WKLV��D�ORZHU�H[FKDQJH�UDWH�LV�UHTXLUHG�
7KH� UROH� RI� WKH� H[WHUQDO� EDODQFH�� DV� GHVFULEHG� LQ� WKH� SUHYLRXVSDUDJUDSK��KDV�EHHQ�PRUH�IRUPDOO\�LQWHJUDWHG�LQWR�ZKDW�LV�NQRZQ�DVWKH�PDFURHFRQRPLF�EDODQFH��0%��PRGHO�RI�WKH�H[FKDQJH�UDWH���7KLVJHQHUDO� FRQFHSW� KDV� EHHQ� XVHG� E\� WKH� ,0)� LQ� H[FKDQJH� UDWHDVVHVVPHQWV�VLQFH�WKH�����V��VHH�$UWXV����������ZDV�XVHG�E\�-HIIUH\:LOOLDPVRQ��������������LQ�KLV�µ)XQGDPHQWDO�(TXLOLEULXP�([FKDQJH5DWH¶��)((5��PRGHOOLQJ��DQG�KDV�UHFHQWO\�EHHQ�H[WHQGHG�LQ�DQ�,0)YROXPH�HGLWHG�E\�,VDUG�DQG�)DUXTHH��������
,Q� WKLV� SDSHU�� ZH� DSSO\� WKH� PHWKRGRORJ\� GHVFULEHG� LQ� ,VDUG� DQG)DUXTHH��KHUHDIWHU�,)��WR�1HZ�=HDODQG�GDWD���%HFDXVH�WKH�,)�PRGHO�LVGHVLJQHG�WR�EH�UHDVRQDEO\�SDUVLPRQLRXV�DQG�DSSO\�WR�D�ODUJH�QXPEHURI�FRXQWULHV��ZH�ILQG� LW�ZRUWKZKLOH� WR�PRGLI\� WKH�PHWKRGRORJ\�LQ�DQXPEHU� RI� ZD\V� WR� EHWWHU� UHIOHFW� WKH� VSHFLILF� FKDUDFWHULVWLFV� RI� WKH1HZ�=HDODQG�HFRQRP\���)RU�H[DPSOH��WKH�ODUJH�QHJDWLYH�QHW�IRUHLJQDVVHW� SRVLWLRQ� RI� WKH� 1HZ� =HDODQG� HFRQRP\� PHDQV� WKDW� QHJDWLYHLQYHVWPHQW� LQFRPH�EDODQFHV�DUH�DQ� LPSRUWDQW� IHDWXUH�RI�RXU�FXUUHQWDFFRXQW�� �+RZHYHU�� EHFDXVH� WKH� LQYHVWPHQW� LQFRPH� EDODQFH� LV� DOVRYHU\�YRODWLOH��ZH�H[SOLFLWO\�VPRRWK�WKH�GDWD�ZKHQ�F\FOLFDOO\�DGMXVWLQJWKH�FXUUHQW�DFFRXQW�� �7R�EHWWHU�UHIOHFW�1HZ�=HDODQG¶V�FLUFXPVWDQFHVZH� DOVR� UHFDOLEUDWH� WKH� HODVWLFLWLHV� RI� H[SRUW� DQG� LPSRUW� SULFHV� DQGH[SRUW�YROXPHV���)RU�H[DPSOH��DV�D�VPDOO�HFRQRP\��1HZ�=HDODQG�KDVOLWWOH�SULFLQJ�SRZHU�RQ�ZRUOG�PDUNHWV���7KLV�PHDQV�WKDW�H[SRUW�SULFHVWHQG�WR�YDU\�ZLWK�WKH�H[FKDQJH�UDWH�DQG�1HZ�=HDODQG�H[SRUWHUV�IDFHD�KLJKHU�HODVWLFLW\�RI�H[SRUW�SULFHV�WR�WKH�H[FKDQJH�UDWH�WKDQ�PD\�EHWKH�FDVH�LQ�ODUJHU�PDUNHWV�
,Q� WKH� QH[W� VHFWLRQ�� ZH� LQWURGXFH� WKH� PDFURHFRQRPLF� EDODQFHDSSURDFK�� � ,Q� VHFWLRQ� WKUHH�� ZH� GLVFXVV� WKH� SDUDPHWHULVDWLRQ� RI� WKHPRGHO�� �,Q�WKH�IRXUWK�VHFWLRQ��ZH�GHVFULEH� WKH�DVVXPSWLRQV�ZH�KDYHPDGH� DERXW� WKH� FXUUHQW� DQG� FDSLWDO� DFFRXQWV�� DQG� XVH� WKHVHDVVXPSWLRQV� WR� FDOFXODWH� DQ� HTXLOLEULXP� IRU� WKH� FXUUHQF\�� � 6HFWLRQILYH�FRQFOXGHV�

�
� $�VLPSOH�LQWURGXFWLRQ�WR�WKH�PDFURHFRQRPLFEDODQFH�DSSURDFK
7KH� PDFURHFRQRPLF� EDODQFH� IUDPHZRUN� IRFXVHV� RQ� WKH� H[WHQW� WRZKLFK� SUHYDLOLQJ� H[FKDQJH� UDWHV� DUH� FRQVLVWHQW� ZLWK� VLPXOWDQHRXVLQWHUQDO�DQG�H[WHUQDO�HTXLOLEULXP�RYHU�WKH�PHGLXP�UXQ���7KLV�VHFWLRQSURYLGHV�D�EULHI�LQWURGXFWLRQ�WR�WKLV�PRGHO���,QWHUHVWHG�UHDGHUV�VKRXOGFRQVXOW�,VDUG�DQG�)DUXTHH��������IRU�D�PRUH�FRPSOHWH�GHVFULSWLRQ�RIWKH�PRGHO��DV�ZHOO�DV�D�GLVFXVVLRQ�RI�LWV�OLPLWDWLRQV�
7KH� PDFURHFRQRPLF� EDODQFH� DSSURDFK� VWHPV� IURP� WKH� EDODQFH� RISD\PHQWV�LGHQWLW\��QDPHO\�� WKH�IDFW� WKDW� WKH�FXUUHQW�DFFRXQW�EDODQFHPXVW� HTXDO� WKH� LQYHUVH� RI� WKH� FDSLWDO� DFFRXQW�� � %\� PDNLQJMXGJHPHQWV� DERXW� ZKDW� FDSLWDO� DFFRXQW� FDQ� EH� VXVWDLQHG� LQ� WKHPHGLXP�WHUP�DQG�KRZ�WKH�FXUUHQW�DFFRXQW�LV�OLNHO\�WR�HYROYH��ZH�FDQXVH� WKLV� LGHQWLW\� WR� EDFN� RXW� DQ� DSSUR[LPDWH� PHGLXP�WHUPµHTXLOLEULXP¶�IRU�WKH�H[FKDQJH�UDWH�
7KH� ILUVW� VWHS� LV� WR� HVWLPDWH� WKH� GHVLUHG� �RU� µHTXLOLEULXP¶�� FDSLWDODFFRXQW���7KLV�FDQ�EH�WKRXJKW�RI�DV�WKH�DPRXQW�GRPHVWLF�DJHQWV�ZLVKWR� ERUURZ� IURP� IRUHLJQHUV� LQ� WKH� VWHDG\� VWDWH�� JLYHQ� IRUHLJQHUV
ZLOOLQJQHVV�WR�OHQG�WR�WKHP�� � ,Q� WKH�ILJXUH�EHORZ�� WKH�UHDO�H[FKDQJHUDWH� LV�SORWWHG�RQ� WKH�YHUWLFDO�D[LV�DQG� WKH�FXUUHQW�DFFRXQW� �DV�D�SHUFHQW�RI�*'3�� LV� VKRZQ�RQ� WKH�KRUL]RQWDO� D[LV�� �7KH�GHVLUHG� FDSLWDODFFRXQW�LV�VKRZQ�DV�D�YHUWLFDO�OLQH��UHIOHFWLQJ�WKH�DVVXPSWLRQ�WKDW�WKHGHVLUHG�TXDQWLW\�RI�FDSLWDO�LQIORZ�LV�D�IXQFWLRQ�RI�KRXVHKROG�VDYLQJVDQG�LQYHVWPHQW�GHFLVLRQV�LQ�1HZ�=HDODQG�DQG�LV� LQGHSHQGHQW�RI�WKHOHYHO�RI�WKH�UHDO�H[FKDQJH�UDWH����:H�GLVFXVV�RXU�DVVXPSWLRQ�IRU�1HZ=HDODQG¶V�GHVLUHG�FDSLWDO�DFFRXQW�LQ�VHFWLRQ�����
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� 7KLV�PD\� QRW� EH� D� UHDVRQDEOH� DVVXPSWLRQ� LI� LQYHVWRUV� DUH� FRQFHUQHG� DERXW� WKHFRPSHWLWLYHQHVV�RI�WKH�1HZ�=HDODQG�WUDGDEOH�VHFWRU�
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)LJXUH���7KH�PDFURHFRQRPLF�EDODQFH�DSSURDFK�

1RWH� �5�� GHQRWHV� DFWXDO� H[FKDQJH� UDWH�� 5
� WKH� HTXLOLEULXP�� DQG� 8&85�� WKHXQGHUO\LQJ�FXUUHQW�DFFRXQW�EDODQFH�
7KH� VHFRQG� VWHS� LV� WR� µF\FOLFDOO\� DGMXVW¶� WKH� SUHVHQW� OHYHO� RI� WKHFXUUHQW� DFFRXQW�� WR� JLYH� WKH� SUHVHQW� OHYHO� RI� WKH�XQGHUO\LQJ� FXUUHQWDFFRXQW� �GHQRWHG� 8&85�� LQ� WKH� ILJXUH� DERYH��� � $V� GLVFXVVHG� LQVHFWLRQ������WKLV�LV�GRQH�E\�DGMXVWLQJ�WKH�SUHVHQW�FXUUHQW�DFFRXQW�IRUWKH�HIIHFW�RI�WKH�FXUUHQW�GRPHVWLF�DQG�IRUHLJQ�RXWSXW�JDSV�RQ�LPSRUWVDQG� H[SRUWV� UHVSHFWLYHO\�� DV�ZHOO� DV� WKH� ODJJHG� HIIHFWV� RI� H[FKDQJHUDWH�FKDQJHV�ZKLFK�KDYH�DOUHDG\�RFFXUUHG�� �7KH�XQGHUO\LQJ� OHYHO�RIWKH�FXUUHQW�DFFRXQW�FDQ�EH�WKRXJKW�RI�DV�WKH�OHYHO�WKH�FXUUHQW�DFFRXQWZRXOG�EH�DW�QRZ�LI�ERWK�WKH�1HZ�=HDODQG�DQG�ZRUOG�HFRQRPLHV�ZHUHRSHUDWLQJ� DW� SRWHQWLDO� DQG� DOO� SDVV�WKURXJK� RI� H[FKDQJH� UDWH� HIIHFWVZDV� FRPSOHWH�� � 7KLV� VWHS� GHSHQGV� RQ� DVVXPSWLRQV� DERXW� WKHHODVWLFLWLHV�RI�H[SRUW�DQG�LPSRUW�YROXPHV�DQG�SULFHV�WR�FKDQJHV�LQ�WKHH[FKDQJH�UDWH���,W�DOVR�GHSHQGV�RQ�DVVXPSWLRQV�DERXW�WKH�HODVWLFLW\�RIH[SRUWV�WR�WKH�ZRUOG�F\FOLFDO�SRVLWLRQ��DQG�WKH�HODVWLFLW\�RI�LPSRUWV�WRWKH�GRPHVWLF�F\FOLFDO�SRVLWLRQ�� �7KHVH�DVVXPSWLRQV�DUH�GLVFXVVHG� LQVHFWLRQ���
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� &KDUW�LV�WDNHQ�IURP�,VDUG�DQG�0XVVD��������ILJXUH������

��'HVLUHG� 5HDO�HIIHFWLYH
��FDSLWDO�DFFRXQW H[FKDQJH�UDWH
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���8QGHUO\LQJ
���FXUUHQW�DFFRXQW

'HILFLW 8&85� &XUUHQW�DFFRXQW
DV���*'3 VXUSOXV�DV���*'3

�
7KH�WKLUG��DQG�ILQDO��VWHS�LV�WR�FDOFXODWH�WKH�OHYHO�RI�WKH�H[FKDQJH�UDWHWKDW� ZRXOG� FDXVH� WKH� DFWXDO� FXUUHQW� DFFRXQW� GHILFLW� WR� EH� H[DFWO\RIIVHW� E\� WKH� GHVLUHG� FDSLWDO� DFFRXQW� VXUSOXV�� � ,Q� HVVHQFH�� WKLVLQYROYHV� FDOFXODWLQJ� WKH� VORSH� RI� WKH� µXQGHUO\LQJ� FXUUHQW� DFFRXQW¶�8&$��OLQH�LQ�ILJXUH�����7KH�VORSH�RI�WKH�OLQH�LV�QHJDWLYH��EHFDXVH�DVWKH�H[FKDQJH�UDWH�DSSUHFLDWHV��QHW�H[SRUWV�ZLOO�WHQG�WR�IDOO��ZRUVHQLQJWKH�XQGHUO\LQJ�FXUUHQW�DFFRXQW�SRVLWLRQ����7KH�VORSH�RI�WKH�8&$�OLQHGHWHUPLQHV� WKH� UHVSRQVLYHQHVV� RI� QHW� H[SRUWV� WR� WKH� H[FKDQJH� UDWH�)RU� H[DPSOH�� LI� WKH� VORSH� RI� WKH� 8&$� OLQH� LV� YHU\� VWHHS�� WKHQ� DFRPSDUDWLYHO\� ODUJH� PRYHPHQW� LQ� WKH� H[FKDQJH� UDWH� LV� UHTXLUHG� WRFORVH� D� JLYHQ� VL]HG� JDS� EHWZHHQ� WKH� SUHVHQW� XQGHUO\LQJ� FXUUHQWDFFRXQW�� DQG� WKH� GHVLUHG� FDSLWDO� DFFRXQW�� � &RQYHUVHO\�� D� IODW� 8&$OLQH� VXJJHVWV� WKDW� QHW� H[SRUWV� DUH� UHODWLYHO\� UHVSRQVLYH� WR� JLYHQFKDQJHV�LQ�WKH�H[FKDQJH�UDWH�
7KH�HTXLOLEULXP�H[FKDQJH�UDWH�LV�WKXV�D�IXQFWLRQ�RI�WKH�VORSH�RI�WKH8&$� OLQH� DQG� WKH� JDS� EHWZHHQ� WKH� SUHVHQW� XQGHUO\LQJ� FXUUHQWDFFRXQW�DQG�WKH�GHVLUHG�FDSLWDO�DFFRXQW���)RU�H[DPSOH��LI�WKH�SUHVHQWF\FOLFDOO\�DGMXVWHG�FXUUHQW�DFFRXQW�GHILFLW� �8&85��� LV� VPDOOHU� WKDQWKH�GHVLUHG�FDSLWDO� LQIORZ� �DV� LQ� ILJXUH����� WKH� H[FKDQJH� UDWH�ZRXOGKDYH� WR� DSSUHFLDWH� IURP� SUHVHQW� OHYHOV� WR� UHDFK� DQ� HTXLOLEULXP�� LQILJXUH����LW�ZRXOG�KDYH�WR�ULVH�IURP�5��WR�5
�
7KH�HTXLOLEULXP�H[FKDQJH�UDWH�5
�FDQ�EH�LQWHUSUHWHG�DV�WKH�PHGLXPWHUP� OHYHO� RI� WKH� H[FKDQJH� UDWH� WKDW� VHHPV� MXVWLILHG� E\� WKHIXQGDPHQWDOV�� � ,W�PD\� EH� RXW� RI� OLQH�ZLWK� ORQJHU� UXQ� IXQGDPHQWDOVVXFK� DV� SXUFKDVLQJ�SRZHU� SDULW\�� LQ�ZKLFK� FDVH� WKH� WUDQVLWLRQ� IURPWKH�PHGLXP�WR�WKH�ORQJ�WHUP�ZLOO�LQYROYH�IXUWKHU�DGMXVWPHQW���,Q�WKLVSDSHU��ZH�GHWHUPLQH�5
�LQ�VHFWLRQ�����
%HIRUH� H[SODLQLQJ� WKH�PRUH�GHWDLOHG� DQDO\VLV� XQGHUSLQQLQJ�RXU�0%HVWLPDWH�RI�5
��ZH�DQWLFLSDWH� RXU� FRQFOXVLRQV� E\�RXWOLQLQJ�RXU�NH\UHVXOWV�JUDSKLFDOO\���)LJXUH����EDVHG�RQ�ILJXUH����VKRZV�RXU�HVWLPDWHVRI� WKH� DFWXDO� DQG� XQGHUO\LQJ� FXUUHQW� DFFRXQW� EDODQFHV�� WKH� GHVLUHGFDSLWDO� DFFRXQW��5�� DQG�5
� IRU� WKH�'HFHPEHU� TXDUWHU� RI� ������ �$WWKDW�WLPH�WKH�7:,�ZDV�DURXQG�����5���DQG�WKH�FXUUHQW�DFFRXQW�GHILFLW
���������������������������������������
� %HFDXVH�ZH�DUH�FRQFHUQHG�ZLWK�WKH�ORQJ�UXQ�HTXLOLEULXP�IRU�WKH�FXUUHQF\��ZH�DUHLQWHUHVWHG�KHUH�LQ�WKH�HYHQWXDO�UHVSRQVH�WR�D�SHUPDQHQW�VKLIW� LQ� WKH�FXUUHQF\�� � ,QRWKHU�ZRUGV��ZKLOH� VKRUWHU� UXQ�EHKDYLRXU� VXFK� DV� WKH� -�FXUYH�PD\� LQIOXHQFH� WKHDFWXDO� OHYHO�RI� WKH�FXUUHQW�DFFRXQW�� LW�GRHV�QRW�DIIHFW� WKH�XQGHUO\LQJ� OHYHO�RI� WKHFXUUHQW�DFFRXQW�DQG�WKHUHIRUH�LV�QRW�UHOHYDQW�WR�RXU�DQDO\VLV�



�
ZDV�QHDUO\���SHU�FHQW�RI�*'3���7KH�XQGHUO\LQJ�FXUUHQW�DFFRXQW��RQFHDOO� F\FOLFDO� DQG� ODJJHG� H[FKDQJH� UDWH� HIIHFWV� ZHUH� UHPRYHG�� ZDVDURXQG���SHU�FHQW�RI�*'3��QHDUO\���SHUFHQWDJH�SRLQWV�EHWWHU�WKDQ�WKHDFWXDO� FXUUHQW� DFFRXQW� GHILFLW�� �:H� DVVXPH� WKDW� WKH� GHVLUHG� FDSLWDODFFRXQW� ZDV� DURXQG� ���� SHU� FHQW�� � 7KH� HODVWLFLWLHV� RI� H[SRUWV� DQGLPSRUWV�WR�WKH�H[FKDQJH�UDWH�WKDW�ZH�SRVLW�LPSO\�WKDW�WKH�XQGHUO\LQJFXUUHQW� DFFRXQW� GHILFLW� ZRXOG� ZRUVHQ� WR� HTXDO� WKH� GHVLUHG� FDSLWDODFFRXQW�DW�����SHU�FHQW�LI�WKH�H[FKDQJH�UDWH�DSSUHFLDWHG�DURXQG���SHUFHQW��WR�DERXW������7KLV�LV�RXU�EDVHOLQH�0%�HVWLPDWH�RI�H[FKDQJH�UDWHµHTXLOLEULXP¶�DW�WKH�HQG�RI������
)LJXUH���7KH�PDFURHFRQRPLF�EDODQFH�DSSURDFK�������HVWLPDWHV

������'HVLUHG� 5HDO�HIIHFWLYH
������FDSLWDO�DFFRXQW H[FKDQJH�UDWH

��������5
�����
��������5������

8QGHUO\LQJ
FXUUHQW�DFFRXQW

'HILFLW ��� ����������� ���� ������� &XUUHQW�DFFRXQWDV���*'3 �DFWXDO� �XQGHUO\LQJ� VXUSOXV�DV���*'3

�
� 3DUDPHWHULVLQJ�WKH�0%�PRGHO��(ODVWLFLW\DVVXPSWLRQV��DOWHUQDWLYHV��DQG�LPSOLFDWLRQV
7KH�0%�PRGHO�GHSHQGV�KHDYLO\�RQ�DVVXPSWLRQV�DERXW�D�QXPEHU�RIHODVWLFLW\� SDUDPHWHUV� WKDW� GHVFULEH� KRZ� 1HZ� =HDODQG� H[SRUWV� DQGLPSRUWV� UHDFW� WR� RWKHU� YDULDEOHV�� � ,Q� WKLV� VHFWLRQ�� ZH� GRFXPHQW� WKHDVVXPSWLRQV� ZH� KDYH� PDGH� DERXW� WKH� SDUDPHWHUV�� ZK\� ZH� KDYHFKRVHQ� WKRVH� DVVXPSWLRQV�� DQG� ZH� RXWOLQH� WKH� DVVXPSWLRQVXQGHUSLQQLQJ� WKH� DOWHUQDWLYH� VFHQDULRV� GLVFXVVHG� LQ� VHFWLRQ� ����)LQDOO\��ZH�GLVFXVV�WKH�LPSOLFDWLRQV�RI�RXU�DVVXPSWLRQV�IRU�HPSLULFDOREVHUYDWLRQ� RI� WKH� WUDGH� EDODQFH�� DQ� DUHD� WKDW� ZH� WKLQN� PD\� PHULWIXUWKHU�ZRUN�
2XU� MXGJHPHQW� LV� WKDW� VRPH�RI� WKH�SDUDPHWHU�DVVXPSWLRQV� LQ� WKH� ,)PRGHO� DUH� QRW� VR� DSSURSULDWH� IRU� WKH� 1HZ� =HDODQG� HFRQRP\�� � )RUH[DPSOH��WKH�,)�PRGHO�DVVXPHV�WKDW�H[SRUW�SULFHV�UHPDLQ�IL[HG�ZKHQWKH� H[FKDQJH� UDWH�PRYHV� �D� ]HUR� HODVWLFLW\��� DQG� WKDW� H[FKDQJH� UDWHIOXFWXDWLRQV� DUH� LPPHGLDWHO\�� DQG� IXOO\�� SDVVHG� WKURXJK� LQWR� LPSRUWSULFHV� �DQ� HODVWLFLW\� RI� ����� � +RZHYHU�� FDVXDO� REVHUYDWLRQ� RI� 1HZ=HDODQG� GDWD� VXJJHVWV� WKDW� WKHUH� LV� QRW� D� RQH�WR�RQH� UHODWLRQVKLSEHWZHHQ� FKDQJHV� LQ� WKH� 7:,� DQG� LPSRUW� SULFHV�� � 1RU� GRHV� WKHUHDSSHDU�WR�EH�]HUR�FRUUHODWLRQ�EHWZHHQ�WKH�7:,�DQG�H[SRUW�SULFHV��VHHILJXUH� �� RYHU� SDJH��� ,QVWHDG�� ZH� REVHUYH� WKDW� 1='� GHQRPLQDWHGLPSRUW� DQG� H[SRUW� SULFHV� ERWK� UHDFW� WR� H[FKDQJH� UDWH� IOXFWXDWLRQV�ZLWK� WKH� µSDVV�WKURXJK¶� DSSHDULQJ� WR� EH� OHVV� WKDQ� FRPSOHWH� DQGUHDVRQDEO\�ODJJHG�

���������������������������������������
� $OO�WKH�HODVWLFLWLHV�LQ�WKH�WH[W�DQG�WDEOHV�DUH�H[SUHVVHG�DV�DEVROXWH�YDOXHV�



�
)LJXUH���$QQXDO�DYHUDJH�SHUFHQWDJH�FKDQJH�LQ�H[SRUW�DQG�LPSRUW�SULFHVDQG�WKH�7:,

/LQLQJ� XS� H[SRUW� DQG� LPSRUW� SULFHV� RQ� D� FKDUW� REYLRXVO\� GRHV� QRWSURYLGH� FRQFOXVLYH� SURRI� RI� RXU� DVVHUWLRQV� DERXW� SDVV�WKURXJK�+RZHYHU�� WKHUH� DUH� DOVR� VWURQJ� WKHRUHWLFDO� JURXQGV� IRU� H[SHFWLQJ1HZ�=HDODQG�H[SRUW�SULFHV�WR�UHVSRQG�WR�WKH�H[FKDQJH�UDWH��DQG�IRUH[SHFWLQJ� LPSRUW� SULFH� SDVV�WKURXJK� WR� EH� LQFRPSOHWH�� DQG� ODJJHG�6LJQLILFDQW� SURSRUWLRQV� RI� 1HZ� =HDODQG� H[SRUWV� DUH� UHODWLYHO\KRPRJHQRXV� FRPPRGLWLHV� ZKRVH� SULFHV� DUH� GHWHUPLQHG� RQ� ZRUOGPDUNHWV�� � 7KLV� PDNHV� WKH� SULFH� H[SUHVVHG� LQ� 1HZ� =HDODQG� GROODUVUHVSRQVLYH� WR� H[FKDQJH� UDWH� IOXFWXDWLRQV�� � (YHQ� 1HZ� =HDODQG
VPDQXIDFWXUHG� H[SRUWV� DUH� W\SLFDOO\� VROG� LQWR� PDUNHWV� ZKHUH� 1HZ=HDODQG� SURGXFHUV� DUH� VPDOO� UHODWLYH� WR� WKH� VL]H� RI� ORFDO� SURGXFHUVDQG�SURGXFHUV� IURP� WKLUG� FRXQWULHV� WUDGLQJ� LQ� WKDW�PDUNHW��� �$JDLQ�WKLV� ZLOO� WHQG� WR� IRUFH� 1HZ� =HDODQG� SURGXFHUV� WR� DFFHSW� WKHSUHYDLOLQJ�IRUHLJQ�FXUUHQF\�SULFH��VHH�+DUJUHDYHV�DQG�:KLWH���������IRU�PRUH�GLVFXVVLRQ�RI�SULFH�GHWHUPLQDWLRQ�LQ�ZRUOG�PDUNHWV����7KHUHLV�DOVR�HPSLULFDO�HYLGHQFH�RI�VLJQLILFDQW�SULFLQJ�WR�PDUNHW�EHKDYLRXUE\�1HZ�=HDODQG�LPSRUWHUV��VHH�:LQNHOPDQQ���������
%HFDXVH� RI� WKLV� HYLGHQFH�� RXU� EDVHOLQH� FDOLEUDWLRQ� RI� WKH� ,)�PRGHOXVHV� DOWHUQDWLYH� HODVWLFLW\� DVVXPSWLRQV� WR� WKRVH� LQ� WKH� VWDQGDUG� ,)
���������������������������������������
� )RU�H[DPSOH��1HZ�=HDODQG�H[SRUWHUV�DFFRXQWHG�IRU�DSSUR[LPDWHO\�����SHU�FHQW�RIPDQXIDFWXUHG�H[SRUWV� �+6�JURXSV�������� WR�$XVWUDOLD�RQ� DYHUDJH�EHWZHHQ�����DQG������
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���([SRUW�SULFHV

,PSRUW�3ULFHV
7:,��LQYHUWHG�

��
PRGHO�� � 6LQFH� 1HZ� =HDODQG� LPSRUW� SULFHV� VHHP� WR� UHDFW� OHVV� WKDQRQH�IRU�RQH� ZLWK� 7:,� FKDQJHV�� ZKLOH� 1HZ� =HDODQG� H[SRUW� SULFHVDOVR� UHDFW� VLJQLILFDQWO\� WR�7:,� IOXFWXDWLRQV��ZH� DVVXPH� LPSRUW� DQGH[SRUW� SULFH� HODVWLFLWLHV� RI� ���� DQG� ���� �UDWKHU� WKDQ� ���� DQG� ���UHVSHFWLYHO\��� � 7KDW� LV�� LI� WKH� 7:,� GHSUHFLDWHG� E\� �� SHU� FHQW�� ZHDVVXPH�WKDW�H[SRUW�SULFHV�ZRXOG�HYHQWXDOO\�ULVH�E\�����SHU�FHQW�DQGLPSRUW�SULFHV�ZRXOG�HYHQWXDOO\�ULVH�E\�����SHU�FHQW���7KLV�PDNHV�WKHWUDGH�EDODQFH�PXFK�PRUH�UHVSRQVLYH�WR�IOXFWXDWLRQV�LQ�WKH�H[FKDQJHUDWH�WKDQ�XQGHU�WKH�,)�DVVXPSWLRQV��DV�H[SODLQHG�ODWHU�LQ�WKLV�VHFWLRQ�
:H� KDYH� DOVR� OHQJWKHQHG� WKH� ODJV� ZLWK� ZKLFK� LPSRUW� DQG� H[SRUWSULFHV�UHVSRQG�WR�WKH�H[FKDQJH�UDWH���:KHUHDV�,)�DVVXPH�WKDW�WKH�IXOOLPSRUW�SULFH�SDVV�WKURXJK�RFFXUV�ZLWKLQ�WKH�FXUUHQW�\HDU��ZH�DVVXPHWKDW� RQO\� ��� SHU� FHQW� RI� WKH� ILQDO� SDVV�WKURXJK� ZLOO� RFFXU� LQ� WKHFXUUHQW� \HDU�� ZLWK� ��� SHU� FHQW� RFFXUULQJ� LQ� HDFK� RI� WKH� WZRVXEVHTXHQW� \HDUV�� � :H� XVH� WKH� VDPH� ODJ� VWUXFWXUH� ����������� WRGHVFULEH�WKH�LPSDFW�RI�WKH�H[FKDQJH�UDWH�RQ�H[SRUW�SULFHV�
7KH� ILQDO� DGMXVWPHQW� ZH� PDNH� WR� WKH� ,)� DVVXPSWLRQV� LV� IRU� WKHHODVWLFLW\�RI�H[SRUW�YROXPHV�ZLWK� UHVSHFW� WR� WKH�H[FKDQJH� UDWH�� �)RULQGXVWULDO� FRXQWULHV� ,)� DVVXPH� DQ� H[SRUW� YROXPH� HODVWLFLW\� RI� ����)RU�1HZ�=HDODQG�ZH�XVH�WKH�GHYHORSLQJ�FRXQWU\�DVVXPSWLRQ�RI�����7KLV� UHFRJQLVHV� WKH� HVVHQWLDOO\� FRPPRGLW\� EDVHG� QDWXUH� RI� RXUH[SRUWV�� DQG� WKH� WLPH� ODJV� LQYROYHG� LQ� LQFUHDVLQJ� DJULFXOWXUDOSURGXFWLRQ�



��
7DEOH���EHORZ�VXPPDULVHV�WKH�IXOO�VHW�RI�SDUDPHWHUV�DQG�DVVXPSWLRQVXVHG�LQ�RXU�EDVHOLQH�DQDO\VLV�� �:LWK�WKH�H[FHSWLRQ�RI�WKH�H[SRUW�DQGLPSRUW�SULFH�HODVWLFLWLHV�GLVFXVVHG�DERYH��ZH� IROORZ� ,)�E\� DGRSWLQJWKH�SDUDPHWHUV�LQ�%D\RXPL�DQG�)DUXTHH��������WKDW�VHHP�UHDVRQDEOHEDVHG�RQ�VXUYH\V�RI�UHOHYDQW�HPSLULFDO�DQDO\VLV�
7DEOH���3DUDPHWHULVDWLRQ�RI�WKH�0%�PRGHO�DQG�VRXUFH�RI�SDUDPHWHUV
(ODVWLFLW\RI� 1RWDWLRQ $EVROXWHYDOXH -XVWLILFDWLRQ
([SRUWV�WRZRUOG�RXWSXWJDS

_e_;�<JDS
 ��� 8VHG�LQ�,VDUG�DQG�)DUXTHH��HG���������,)��� EDVHG� RQ� *ROGVWHLQ� DQG� .KDQ�������
,PSRUWV�WRGRPHVWLFRXWSXW�JDS

_e_0�<JDS ��� 8VHG� LQ� ,)�� EDVHG� RQ� *ROGVWHLQ� DQG.KDQ��������

([SRUWYROXPHV�WRH[FKDQJH�UDWH
_e_;�( ��� 8VHG�LQ�,)��EDVHG�RQ�5HLQKDUW��������IRU� GHYHORSLQJ� FRXQWULHV�� � 7KHFRPPRGLW\� QDWXUH� RI� 1=� H[SRUWVPDNHV� WKH� 
GHYHORSLQJ
� FRXQWU\DVVXPSWLRQ� DSSURSULDWH� �GHYHORSHGFRXQWU\�DVVXPSWLRQ�LQ�,)�LV������

,PSRUWYROXPHV�WRH[FKDQJH�UDWH
_e_0�( ��� 8VHG� LQ� ,)�� EDVHG� RQ� 0DVVRQ�6\PDQVN\� DQG� 0HUHGLWK� �������� IRUGHYHORSHG�FRXQWULHV�

([SRUW�SULFHVWR�H[FKDQJHUDWH
_e_3;�( ��� 6PDOO� RSHQ� HFRQRPLHV� OLNH� 1HZ=HDODQG�DUH�SULFH�WDNHUV��VR�H[FKDQJHUDWH� VZLQJV� VKRXOG� LPSDFW� RQGRPHVWLFDOO\� GHQRPLQDWHG� H[SRUWSULFHV���,)�DVVXPH���

,PSRUW� SULFHVWR� H[FKDQJHUDWH
_e_30�( ��� (PSLULFDOO\�� SDVV�WKURXJK� LQ� 1HZ=HDODQG�DSSHDUV� WR�EH�TXLWH�VORZ�DQGSRVVLEO\� HYHQ� LQFRPSOHWH� �SHUKDSVEHFDXVH� RI� SULFLQJ� WR� PDUNHW��� � ,)DVVXPH�����

��
7DEOH���VXPPDULVHV�WKH�ODJV�ZLWK�ZKLFK�YROXPHV�DQG�SULFHV�UHVSRQGWR� WKH� H[FKDQJH� UDWH�� � )RU� H[SRUW� DQG� LPSRUW� YROXPHV� ZH� XVH� WKHVDPH�DVVXPSWLRQV�DV�WKH�,0)����)RU�H[SRUW�DQG�LPSRUW�SULFHV��ZH�XVHDOWHUQDWLYH�DVVXPSWLRQV��DV�GLVFXVVHG�DERYH�
7DEOH���/DJV�XVHG�IRU�H[FKDQJH�UDWH�HIIHFWV�LQ�WKH�0%�PRGHO�3URSRUWLRQ�RI�WRWDO�HIIHFW�RFFXUULQJ�HDFK�\HDU�
9DULDEOH <�����<�����<�����<����<� -XVWLILFDWLRQ
([SRUW�YROXPHVWR�H[FKDQJH�UDWH ������������������������������ &XUUHQW� ,0)� DVVXPSWLRQ�VOLJKWO\� VORZHU� WKDQ� WKDWSXEOLVKHG�LQ�,)����,PSRUW�YROXPHVWR�H[FKDQJH�UDWH ������������������������������ &XUUHQW� ,0)� DVVXPSWLRQ�VOLJKWO\� VORZHU� WKDQ� WKDWSXEOLVKHG�LQ�,)��([SRUW�SULFHV�WRH[FKDQJH�UDWH ������������������ $VVXPHG��LQ�DEVHQFH�RI�EHWWHULQIRUPDWLRQ�� WR� HTXDO� LPSRUWSULFH�ODJV�,PSRUW�SULFHV�WRH[FKDQJH�UDWH ������������������ ,)�DVVXPH� LQVWDQWDQHRXV�SDVV�WKURXJK�� EXW� WKLV� VHHPVXQUHDVRQDEOH�LQ�1=�FRQWH[W�
1RWH� <���<���<���<���DQG�<��GHQRWH�WKH�SURSRUWLRQ�RI�WKH�WRWDO�HIIHFW�RFFXUULQJ�LQWKH�FXUUHQW�\HDU��ILUVW��VHFRQG��WKLUG�DQG�IRXUWK�VXEVHTXHQW�\HDUV�UHVSHFWLYHO\�
,Q�RUGHU�WR�LQYHVWLJDWH�WKH�VHQVLWLYLW\�RI�WKH�PRGHO�FRQFOXVLRQV�WR�WKHDVVXPSWLRQV�� LQ� VHFWLRQ� ���� ZH� FRQGXFW� D� VHQVLWLYLW\� DQDO\VLV�� UH�SDUDPHWHULVLQJ�WKH�PRGHO�WZLFH�WR�FUHDWH�DOWHUQDWLYHV�ZKHUH�WKH�WUDGHEDODQFH� LV� PRUH� RU� OHVV� UHVSRQVLYH� WR� WKH� H[FKDQJH� UDWH�� � 7DEOH� �VXPPDULVHV� WKH� DVVXPSWLRQV� XVHG� LQ� HDFK� RI� WKH� DOWHUQDWLYHVFHQDULRV��DV�ZHOO�DV�WKH�DVVXPSWLRQV�LQ� WKH�EDVHOLQH�VFHQDULR��IURPWDEOHV���DQG����

���������������������������������������
� 7KH� ODJV� SXEOLVKHG� LQ� ,)� DUH� VOLJKWO\� VORZHU� WKDQ� WKRVH� VXPPDULVHG� LQ� WDEOH� ��8SGDWHG�ODJV�ZHUH�REWDLQHG�IURP�SHUVRQDO�FRPPXQLFDWLRQ�ZLWK�3HWHU�,VDUG�
�� 7KH�,0)�ODJV�SXEOLVKHG�LQ�,)�ZHUH�����LQ�<�������LQ�<��DQG�����LQ�<��



��
7DEOH���&RPSDULVRQ�RI�PRGHO�DVVXPSWLRQV�XVHG�LQ�GLIIHUHQW�VFHQDULRV

8QUHVSRQVLYHVFHQDULR�,0)DVVXPSWLRQV�

%DVHOLQHVFHQDULR 5HVSRQVLYHVFHQDULR

;�WR�<JDS
 _e_;�<JDS
 ��� ��� ���
0�WR�<JDS _e_0�<JDS ��� ��� ���
;�WR�(5 _e_;�( ���� ��� ���
0�WR�(5 _e_0�( ���� ��� ���
3;�WR�(5 _e_3;�( � ��� ���
30�WR�(5 _e_30�( ��� ��� ���
;�	�0�ODJV��SURSRUWLRQ�RI�WRWDO�HIIHFW�RFFXUULQJ�HDFK�\HDU�<�<�<�<�<�

�����������������

�����������������

���������

3;�	�30�ODJV��SURSRUWLRQ�RI�WRWDO�HIIHFW�RFFXUULQJ�HDFK�\HDU�<�<�<�
��� ���������

���������

7KH� µOHVV� UHVSRQVLYH¶� VFHQDULR� LV� EDVHG� RQ� WKH� RULJLQDO� ,0)HODVWLFLWLHV�DV�SXEOLVKHG�LQ�,)���0RVW�QRWDEOH�LV�WKDW�H[SRUW�SULFH�SDVV�WKURXJK�LV�VHW� WR�]HUR��ZKLOH� LPSRUW�SULFH�SDVV�WKURXJK�LV�VHW� WR�RQH�DQG� DVVXPHG� WR� RFFXU� LQVWDQWDQHRXVO\��� � 7KLV� PDNHV� WKH� WUDGHEDODQFH� OHVV� UHVSRQVLYH� WR� WKH� H[FKDQJH� UDWH� EHFDXVH� WKHUHVSRQVLYHQHVV�RI�WKH�WUDGH�EDODQFH� LV�D�IXQFWLRQ�RI� WKH�HODVWLFLW\�RIH[SRUW� DQG� LPSRUW�SULFHV�DQG�YROXPHV� WR� WKH�H[FKDQJH� UDWH�� � ,Q� WKHDSSHQGL[�� ZH� VKRZ� WKDW� WKH� IROORZLQJ� HTXDWLRQ� GHVFULEHV� WKHUHVSRQVLYHQHVV�

( )(30(3;(0(;<
;3;

<
G(G7%

����
� e-e+e+e-= ���

ZKHUH� WKH� _e_� WHUPV� GHQRWH� WKH� DEVROXWH� YDOXH� RI� WKH� HODVWLFLW\� RIH[SRUW� DQG� LPSRUW� SULFHV� DQG� YROXPHV� WR� WKH� H[FKDQJH� UDWH�� 7%GHQRWHV�WKH�WUDGH�EDODQFH��(�GHQRWHV�WKH�H[FKDQJH�UDWH��QRUPDOLVHG�WR

��
RQH���3;�;�GHQRWHV�QRPLQDO�H[SRUWV��DQG�<�GHQRWHV�QRPLQDO�RXWSXW�7KLV�HTXDWLRQ�DVVXPHV�WKH�WUDGH�EDODQFH�LV�LQLWLDOO\�DW�]HUR��EXW�LQ�WKHPRGHO�ZH�DOORZ�IRU�WKH�DFWXDO�WUDGH�EDODQFH�
7KH�LQWXLWLRQ�KHUH�LV� WKDW�DQ�DSSUHFLDWLRQ��ULVH��LQ�WKH�H[FKDQJH�UDWHFDXVHV�H[SRUW�YROXPHV�WR�IDOO�� LPSRUW�YROXPHV� WR�ULVH��H[SRUW�SULFHVWR� IDOO��DQG� LPSRUW�SULFHV� WR� IDOO�� �7KH� ILUVW� WKUHH�HIIHFWV�ZRUVHQ� WKHWUDGH� EDODQFH��ZKLOH� WKH� ODVW� LPSURYHV� LW� �ZKLFK� LV�ZK\� WKH� LPSRUWSULFH� HODVWLFLW\� LV� QHJDWLYHO\� VLJQHG��� � 3OXJJLQJ� LQ� RXU� EDVHOLQHVFHQDULR�HODVWLFLWLHV�IRU�WKHVH�IRXU�GHWHUPLQDQWV�RI�WKH�WUDGH�EDODQFH������ ����� ���� DQG� ���� UHVSHFWLYHO\�� DQG� 1HZ� =HDODQG
V� WUDGH�*'3UDWLR� �ZKLFK� LV� DSSUR[LPDWHO\� �����ZH�JHW� DQ� HODVWLFLW\� RI� WKH� WUDGHEDODQFH� WR� WKH� H[FKDQJH� UDWH� RI� DSSUR[LPDWHO\���������������������� ��������7KDW�LV��D���SHU�FHQW�GHSUHFLDWLRQ�LQ�WKHH[FKDQJH�UDWH�LV�DVVXPHG�WR�LPSURYH�WKH�WUDGH�EDODQFH�E\�DERXW����SHU�FHQW�RI�*'3���7KLV�LV�RXU�EDVHOLQH�VFHQDULR�
8VLQJ�WKH�,0)�DVVXPSWLRQV��KRZHYHU��ZH�JHW�������������������RU�DQHODVWLFLW\�RI�DERXW�������D���SHU�FHQW�GHSUHFLDWLRQ�LQ�WKH�H[FKDQJH�UDWHLPSURYHV�WKH�WUDGH�EDODQFH�E\�DERXW�����SHU�FHQW�RI�*'3�
)LQDOO\��WR�FUHDWH�WKH�UHVSRQVLYH�VFHQDULR�LQ�VHFWLRQ������ZH�PDNH�WKHIRXU�HODVWLFLWLHV���������������DQG������ �7KLV�JLYHV�XV�DQ�HODVWLFLW\�RIWKH�WUDGH�EDODQFH�WR�*'3�RI�����������������������RU�DERXW�������D��SHU�FHQW�GHSUHFLDWLRQ�LQ�WKH�H[FKDQJH�UDWH�LPSURYHV�WKH�WUDGH�EDODQFHE\�DERXW�����SHU� FHQW� RI�*'3�� � ,Q� WKH� UHVSRQVLYH� VFHQDULR�ZH� DOVRVKRUWHQ� WKH� ODJV�ZLWK�ZKLFK� H[SRUW� DQG� LPSRUW� YROXPHV� UHVSRQG� WRWKH�H[FKDQJH�UDWH���$V�D�UHVXOW�WKH�ILQDO�LPSDFW�RI�WKH�H[FKDQJH�UDWHRQ�WKH�WUDGH�EDODQFH�LV�DFKLHYHG�PRUH�UDSLGO\��VHH�WDEOH����
+RZ� SODXVLEOH� LV� RXU� EDVHOLQH� DVVXPSWLRQ� RI� ���� IRU� WKH� LPSOLHGHODVWLFLW\�RI�WKH�WUDGH�EDODQFH�WR�WKH�H[FKDQJH�UDWH"��2QH�SHUVSHFWLYHPLJKW� EH� WKDW� LW� LV� QRW� YHU\� UHDOLVWLF� RQ� WKH� JURXQGV� WKDW�ZKLOH� WKH1HZ�=HDODQG�GROODU�KDV�EHHQ�WKURXJK�VZLQJV�RI�DURXQG����SHU�FHQWLQ� WKH� ODVW� ��\HDUV�� WKH� WUDGH�EDODQFH�KDV�RQO\�PRYHG� LQ� D� UDQJH�RIDERXW���SHU�FHQW��EHWZHHQ����DQG���SHU�FHQW�RI�*'3��
���������������������������������������
�� 1RWLFH� WKDW� ZLWK� WKH� ,0)� DVVXPSWLRQV� ZH� KDYH� UHFRYHUHG� WKH� VLPSOH�0DUVKDOO/HUQHU�FRQGLWLRQ��D�GHSUHFLDWLRQ�ZLOO� LPSURYH� WKH�EDODQFH�RI� WUDGH� LI� H[SRUW� DQGLPSRUW�YROXPH�HODVWLFLWLHV������DQG�����LQ�WKH�EDVHOLQH�H[DPSOH��VXP�WR�PRUH�WKDQ����7KH�VLPSOH�0DUVKDOO�/HUQHU�FRQGLWLRQ�GHSHQGV�RQ�DQ�DVVXPSWLRQ�RI�PDUN�XSSULFLQJ��ZKLFK�PDNHV� GRPHVWLF� H[SRUW� SULFHV� LQYDULDQW�ZLWK� WKH� H[FKDQJH� UDWHV�ZKLOH�LPSRUW�SULFHV�UHVSRQG�FRPSOHWHO\�DQG�LQVWDQWO\�



��
+RZHYHU�� WKLV� FULWLFLVP�QHJOHFWV� WZR� LPSRUWDQW� SRLQWV�� � )LUVW�� WKHVHDUH�ORQJ�UXQ�HODVWLFLWLHV�� WKH�FXUUHQF\� LV�H[SHFWHG� WR�DIIHFW� WKH� WUDGHEDODQFH�RQO\�JUDGXDOO\���,I�ZH�DSSUR[LPDWH�WKLV�E\�WDNLQJ�D�WZR�\HDUPRYLQJ�DYHUDJH�RI�WKH�H[FKDQJH�UDWH��WKH�VZLQJV�RYHU�WKH�����V�RQO\KDYH�DQ�DPSOLWXGH�RI�DURXQG����SHU�FHQW��ZKLFK�SDUWO\�H[SODLQV� WKHUHODWLYH�VWDELOLW\�RI�WKH�WUDGH�EDODQFH�
6HFRQG�� WKH� LPSOLHG� HODVWLFLW\� RI� WKH� WUDGH� EDODQFH� WR� WKH� H[FKDQJHUDWH�LV�FDOFXODWHG�XQGHU�WKH�DVVXPSWLRQ�WKDW�HYHU\WKLQJ�HOVH�UHPDLQVHTXDO�� � 7KXV�� WKLV� HODVWLFLW\� PD\� QRW� DSSO\� LI� WKH� H[FKDQJH� UDWH� LVPRYLQJ� LQ� UHVSRQVH� WR� VKLIWV� LQ� RWKHU� GHWHUPLQDQWV� RI� QHW� H[SRUWV�)RU�H[DPSOH��FRQVLGHU�WKH�FDVH�LQ�ZKLFK�ZRUOG�H[SRUW�SULFHV�IDOO�DQGWKH�H[FKDQJH�UDWH�GHSUHFLDWHV�LQ�UHVSRQVH���,Q�WKLV�FDVH��WKH�REVHUYHGHODVWLFLW\�RI�WKH�WUDGH�EDODQFH�WR�WKH�H[FKDQJH�UDWH�PD\�EH�QHDU�]HUR�EHFDXVH�WKH�SRVLWLYH�LPSDFW�RI�WKH�GHSUHFLDWLRQ�ZLOO�EH�RIIVHW�E\�WKHQHJDWLYH�LPSDFW�RI�WKH�ZRUOG�H[SRUW�SULFH�VKLIW�
,Q� RWKHU�ZRUGV�� LQ� VRPH� FLUFXPVWDQFHV�� WKH� LPSDFW� RI� DQ� H[FKDQJHUDWH� VKLIW� RQ� WKH� WUDGH� EDODQFH� PD\� EH� GLVJXLVHG� E\� RWKHU� IDFWRUV�+HQFH�� LI� �DV� VHHPV� SODXVLEOH�� DQ� HFRQRPHWULF� DQDO\VLV� FRQFOXGHGWKDW� WKH� REVHUYHG� ORQJ� UXQ� HODVWLFLW\� RI� WKH� EDODQFH� RI� WUDGH� WR� WKHH[FKDQJH� UDWH� ZDV� ORZHU� WKDQ� ����� WKHUH� DUH� WZR� SRVVLEOHH[SODQDWLRQV�� � 7KH� ILUVW� LV� WKDW� RXU� HODVWLFLW\� DVVXPSWLRQV� DUHLQFRUUHFW��DQG�WKH�WUXH�1HZ�=HDODQG�HODVWLFLWLHV�DUH�FORVHU�WR�WKH�,0)�,)�� DVVXPSWLRQV�� � $OWHUQDWLYHO\�� LW� PLJKW� EH� WKH� FDVH� WKDW� WKHH[FKDQJH�UDWH�PRYHV�WR�RIIVHW�RWKHU�VKRFNV�DQG�WKXV�DFWV�DV�D�EXIIHUWR�WKH�HFRQRP\�

��
� 8VLQJ�WKH�PDFURHFRQRPLF�EDODQFH�PRGHO
��� 6WHS� RQH�� 'HWHUPLQLQJ� WKH� GHVLUHG� HTXLOLEULXPOHYHO�RI�FDSLWDO�IORZV
7KH� GHVLUHG� HTXLOLEULXP� OHYHO� RI� FDSLWDO� IORZV� KDV� D� VLPSOHUHODWLRQVKLS� WR� WKH� HTXLOLEULXP� QHW� IRUHLJQ� DVVHW� SRVLWLRQ�� � $FRQGLWLRQ� RI� ORQJ� UXQ� EDODQFHG� JURZWK� LV� WKDW� DOO� EHKDYLRXUDOYDULDEOHV�JURZ�DW�D�FRQVWDQW�UDWH�� �7KXV�� LQ�HTXLOLEULXP��WKH�UDWLR�RIQHW�IRUHLJQ�DVVHWV��1)$��WR�QRPLQDO�*'3�PXVW�EH�VWDEOH�

*'31)$ D=D �� � ���
,Q� DGGLWLRQ� ZH� NQRZ� WKDW� WKH� SHUFHQWDJH� FKDQJH� LQ� 1)$� IRU� DQ\SHULRG�PXVW�HTXDO�WKH�QHW�RXWIORZ�RI�FDSLWDO�IURP�1HZ�=HDODQG�RYHUWKDW� SHULRG�� DV� D� SHU� FHQW� RI� 1)$� �DEVWUDFWLQJ� IURP� UHYDOXDWLRQHIIHFWV������7KDW�LV��WKH�FKDQJH�LQ�1)$�VKRXOG�HTXDO�WKH�LQYHUVH�RI�WKHFDSLWDO�DFFRXQW�EDODQFH�� �$OVR�VLQFH�� *'3� LV�HTXDO� WR� WKH�UDWH�RILQIODWLRQ� SOXV� WKH� UDWH� RI� UHDO� RXWSXW� JURZWK�� ZH� KDYH� WKDW� LQHTXLOLEULXP�

RU
3<1)$

&$ ���� D+D=-

*'3
1)$3<*'3

&$ ���� D+D=- ���

ZKHUH� &$�*'3� LV� WKH� FDSLWDO� DFFRXQW� EDODQFH� DV� D� UDWLR� WR� *'3�1)$�*'3�LV�QHW�IRUHLJQ�DVVHWV�DV�D�UDWLR�WR�*'3��� <�LV�UHDO�JURZWKDQG�� 3�LV�LQIODWLRQ�
8VLQJ� HTXDWLRQ� �� ZH� FDQ� FDOFXODWH� WKH� HTXLOLEULXP� FDSLWDO� DFFRXQWEDODQFH� DV� D� IXQFWLRQ�RI� WKH� HTXLOLEULXP� QHW� IRUHLJQ� DVVHW� SRVLWLRQ�)RU�H[DPSOH��LI�ZH�H[SHFW�DQ�HTXLOLEULXP�1)$�*'3�UDWLR�RI���������

���������������������������������������
�� %HFDXVH� WKLV� LV� DQ� HTXLOLEULXP� UHODWLRQVKLS� DQG� UHYDOXDWLRQ� HIIHFWV� VKRXOG� QRWRFFXU� LQ� HTXLOLEULXP�� WKLV� LV� D� UHDVRQDEOH� DEVWUDFWLRQ�� � +RZHYHU�� UHYDOXDWLRQHIIHFWV�PHDQ�WKDW�KLVWRULFDO�PHDVXUHV�RI�WKH�FXUUHQW�DFFRXQW�GHILFLW�GR�QRW�DOZD\VEHDU�D�FORVH�UHVHPEODQFH�WR�WKH�FKDQJH�LQ�QHW�IRUHLJQ�DVVHWV�



��
ORQJ�UXQ� SRWHQWLDO� RXWSXW� JURZWK� RI� ���� SHU� FHQW�� DQG� ORQJ�UXQLQIODWLRQ�RI�����SHU�FHQW��WKHQ�WKH�FDSLWDO�DFFRXQW�VXUSOXV��DQG�FXUUHQWDFFRXQW�GHILFLW��ZLOO�EH�����SHU�FHQW�RI�*'3�LQ�HTXLOLEULXP�
)LJXUH� �� VKRZV� WKH� QHW� IRUHLJQ� DVVHW� SRVLWLRQV� RI� D� QXPEHU� RIFRXQWULHV��LQFOXGLQJ�1HZ�=HDODQG���:KHQ�H[SUHVVHG�DV�D�SHU�FHQW�RI*'3�� 1HZ� =HDODQG� HDVLO\� KDV� WKH� KLJKHVW� UDWLR� RI� QHW� IRUHLJQOLDELOLWLHV� �1)/�� LQ� WKH� VDPSOH�� � *LYHQ� WKLV�� FDQ� ZH� MXVWLI\� WKHDVVXPSWLRQ� WKDW� WKH� 1)$�*'3� UDWLR� ZLOO� VWDELOLVH� DURXQG� ������ RUVKRXOG�ZH�H[SHFW�WKH�UDWLR�WR�ULVH��EHFRPH�OHVV�QHJDWLYH�"
)LJXUH���1HW�IRUHLJQ�DVVHWV�OLDELOLWLHV�IRU�VHOHFWHG�FRXQWULHV���DQG�SUHGLFWHGYDOXHV

7R�DQVZHU� WKLV�TXHVWLRQ��ZH�QHHG� WR�FRQVLGHU� WKH� IDFWRUV� WKDW� FDXVHVRPH� FRXQWULHV� WR� EHFRPH� GHEWRUV� DQG� RWKHUV� FUHGLWRUV�� � 7ZR� NH\IDFWRUV�WKDW�PD\�FDXVH�FDSLWDO� WR�HQWHU�D�FRXQWU\�DUH� WKH�DYDLODELOLW\RI� FRPSOHPHQWDU\� IDFWRUV� RI� SURGXFWLRQ�� DQG� WKH� UHODWLYH�ZHDOWK� RI
�����������������������������������������������������������������������������������������������������������������
�� 7KLV� LV�YHU\� FORVH� WR� WKH� DVVXPSWLRQ� FXUUHQWO\� HPEHGGHG� LQ� WKH�5HVHUYH�%DQN¶VIRUHFDVWLQJ�DQG�SROLF\�V\VWHP�PRGHO��)36��
�� )RU� PRVW� FRXQWULHV� WKH� 1)$� GDWD� LV� IRU� WKH� \HDU� HQGHG� 0DUFK� ������ � 7KHH[FHSWLRQV� DUH�� ,WDO\�� )UDQFH� 	� 6ZLW]HUODQG� �\HDU� HQGHG� 0DUFK� ������ DQG� WKH1HWKHUODQGV��\HDU�HQGHG�0DUFK�������
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$FWXDO�1)$�*'3�UDWLR
3UHGLFWHG�E\�5HJUHVVLRQ

��
WKH�FRXQWU\���+RZ�ZLOO�WKHVH�DIIHFW�WKH�1)$�*'3�UDWLR"��$�FRXQWU\ZKLFK�KDV�D�ODUJH�ODERXU�IRUFH�FDQ�PDNH�EHWWHU�XVH�RI�D�FDSLWDO�VWRFNRI�JLYHQ�VL]H�WKDQ�D�FRXQWU\�ZLWK�D�VPDOOHU�ODERXU�IRUFH���6LPLODUO\��DFRXQWU\�ZLWK�D�ORW�RI�QDWXUDO�UHVRXUFHV�FDQ�PDNH�EHWWHU�XVH�RI�D�JLYHQTXDQWLW\�RI�FDSLWDO�WKDQ�D�FRXQWU\�ZLWK�YHU\�IHZ�QDWXUDO�UHVRXUFHV��DVWKH� FDSLWDO� FDQ� EH� HPSOR\HG� LQ� XWLOLVLQJ� WKH� QDWXUDO� UHVRXUFHV�)LQDOO\�� D� ZHDOWK\� FRXQWU\� LV� OLNHO\� WR� GLYHUVLI\� LWV� ZHDOWK� E\LQYHVWLQJ� LQ� WKH� FDSLWDO� VWRFNV� RI� RWKHU� FRXQWULHV�� ZKLOH� UHODWLYHO\SRRU�FRXQWULHV�DUH�OLNHO\�WR�LPSRUW�FDSLWDO�
:H�XVHG�UHJUHVVLRQ�DQDO\VLV�WR�VHH�LI�WKHVH�YDULDEOHV�FDQ�H[SODLQ�WKHYDULDWLRQ�LQ�1)$�SRVLWLRQV�DFURVV�WKH����FRXQWULHV�VKRZQ�LQ�ILJXUH���7KH� UHJUHVVLRQ� H[SODLQHG� QDWLRQDO� 1)$� DV� D� SURSRUWLRQ� RI� *'3�1)$�*'3��DV�D�IXQFWLRQ�RI�QDWXUDO�UHVRXUFHV�SHU�FDSLWD��15�&$3�DQG� *13� SHU� FDSLWD� �*13�&$3��� � ,W� H[SODLQHG� DERXW� KDOI� WKHYDULDWLRQ�LQ�1)$�*'3�DFURVV�FRXQWULHV��VHH�ILJXUH������DQG�IRU�1HZ=HDODQG��SUHGLFWHG�D�ODUJH�QHW�IRUHLJQ�OLDELOLW\�SRVLWLRQ�RI�DOPRVW���SHU�FHQW�RI�*'3��QRW�IDU�IURP�WKH�DFWXDO�UDWLR�RI�DURXQG����SHU�FHQW��0RUH�JHQHUDOO\�LW�VHHPV�WKDW�µFRPPRGLW\¶�FRXQWULHV�ZLWK�VXEVWDQWLDOQDWXUDO� UHVRXUFHV� �1HZ� =HDODQG�� $XVWUDOLD�� &DQDGD�� DQG� VRPH6FDQGLQDYLDQ� FRXQWULHV�� DUH� DOO� LPSRUWHUV� RI� FDSLWDO�� 7KH� UHVXOWV� RIWKH�HTXDWLRQ�DUH�UHSRUWHG�EHORZ�

3UHGLFWHG�1)$�*'3� �������������*13�&$3�±�����15�&$3 �������� ����� �����W�VWDWLVWLFV�LQ�SDUHQWKHVHV�$GMXVWHG�5�� �������6WDQGDUG�HUURU� ������
7KLV�DQDO\VLV�SURYLGHV�VRPH�SUHOLPLQDU\�VXSSRUW�IRU�RXU�DVVXPSWLRQWKDW�1HZ�=HDODQG
V�1)$�*'3�UDWLR�ZLOO�VWDELOLVH�QHDU�FXUUHQW�OHYHOV�DSSUR[LPDWHO\����SHU�FHQW�RI�*'3����+RZHYHU��WKH�UHVXOWV�VKRXOG�EHLQWHUSUHWHG� FDXWLRXVO\� IRU� D� QXPEHU� RI� UHDVRQV�� )LUVW�� WKH� VWDQGDUGHUURUV� DURXQG� WKH� HVWLPDWH� IRU�1HZ�=HDODQG¶V�1)$�*'3� DUH�ZLGH�$� WZR� VWDQGDUG� GHYLDWLRQ� FRQILGHQFH� LQWHUYDO� VSDQV� D� UHJLRQ� IURPDURXQG�����SHU�FHQW�RI�*'3�WR������SHU�FHQW�RI�*'3���6HFRQG��WKHUHDUH� VXEVWDQWLDO� XQFHUWDLQWLHV� DERXW� WKH� DFFXUDF\� RI� RXU� HVWLPDWHV� RI
���������������������������������������
�� 'DWD�RQ�1)$�SHU�FDSLWD�LV�VRXUFHG�IURP�WKH�,0)��*13�SHU�FDSLWD�IURP�WKH�:RUOG%DQN
V�:RUOG�'HYHORSPHQW� ,QGLFDWRUV�� DQG�1DWXUDO�5HVRXUFHV�SHU�FDSLWD� IURP�D:RUOG� %DQN� HQYLURQPHQWDO� HFRQRPLFV� DQDO\VLV� �.XQWH�� +DPLOWRQ�� 'L[RQ� 	&OHPHQV���������



��
QDWXUDO� UHVRXUFHV� SHU� FDSLWD� �ZKLFK� FRPH� IURP� D� :RUOG� %DQNDQDO\VLV��� �7KH� HVWLPDWH� IRU�1HZ�=HDODQG� �86'��������SHU� FDSLWD�ORRNV� KLJK��� UHODWLYH� WR� WKRVH� RI� &DQDGD� DQG� $XVWUDOLD� �86'� ���������� SHU� FDSLWD�� DQG� WKRVH� RI� PRVW� RWKHU� FRXQWULHV� �ZKLFK� DUHJHQHUDOO\� OHVV� WKDQ� 86'� ������� SHU� FDSLWD��� � $� PRUH� UHDVRQDEOHDVVXPSWLRQ�PLJKW�EH�WR�VHW�1HZ�=HDODQG
V�15�&$3�YDULDEOH�URXJKO\HTXDO�WR�WKDW�RI�&DQDGD�DQG�$XVWUDOLD��LH����������DQG�UH�HVWLPDWH�WKHUHJUHVVLRQ���:KHQ�ZH�GR�WKLV�� WKH�HTXDWLRQ�SUHGLFWV�D�1)$�SRVLWLRQIRU� 1HZ� =HDODQG� RI� DERXW� ���� SHU� FHQW� RI� *'3� �ZKLFK� LPSOLHV� DµGHVLUHG¶� FDSLWDO� DFFRXQW�FXUUHQW� DFFRXQW� EDODQFH� RI� DERXW� ���� SHUFHQW�RI�*'3��GRZQ�VOLJKWO\� IURP�RXU�FHQWUDO� DVVXPSWLRQ�RI�����SHUFHQW��
0RUHRYHU��WKH�DSSURDFK�ZH�KDYH�XVHG�DERYH�LV�UHDVRQDEO\�QRYHO���,QJHQHUDO��DQDO\VLV�RI�WKH�GHVLUHG�FDSLWDO�DFFRXQW��)DUXTHH�DQG�'HEHOOHLQ� ,VDUG� DQG�)DUXTHH� HG� ������� LV� DQ� H[DPSOH�� KDV� EHHQ� FRQGXFWHGXVLQJ� FURVV�VHFWLRQDO� �SDQHO�� UHJUHVVLRQV� RI� WKH� FDSLWDO� DFFRXQW� RQH[SODQDWRU\� UDWLRV� VXFK� DV� WKH� *RYHUQPHQW� GHILFLW�� GHPRJUDSKLFIDFWRUV��*'3�SHU�FDSLWD�DQG�WKH�RXWSXW�JDS���7KLV�DQDO\VLV�LV�VLPLODUWR� WKDW� LQ� RXU� UHJUHVVLRQ� DERYH�� EXW� LW� XVHV� GLIIHUHQW� H[SODQDWRU\YDULDEOHV�DQG�H[SODLQV�WKH�FDSLWDO�DFFRXQW��D�IORZ��UDWKHU�WKDQ�WKH�QHWIRUHLJQ�DVVHW�SRVLWLRQ��D�VWRFN�����1HZ�=HDODQG�VSHFLILF�UHVXOWV�XVLQJWKLV�PRGHO�DUH�QRW�DYDLODEOH��EXW�WKH�IDFWRUV�LQ�WKH�PRGHO�VXJJHVW�WKDWLW�ZRXOG�SUHGLFW�D�VLJQLILFDQW�FDSLWDO�DFFRXQW�VXUSOXV��FXUUHQW�DFFRXQWGHILFLW����1HZ�=HDODQG
V�\RXQJ�SRSXODWLRQ�DQG�ORZ�OHYHO�RI�*'3�SHUFDSLWD��UHODWLYH�WR�RWKHU�LQGXVWULDOLVHG�QDWLRQV��ZRXOG�FUHDWH�VFRSH�IRUFDSLWDO� LQIORZV�� � ,W� ZRXOG� EH� XVHIXO� WR� LQYHVWLJDWH� 1HZ� =HDODQG�VSHFLILF� UHVXOWV� IURP� WKH� FURVV�FRXQWU\� PRGHOV� LQ� )DUXTHH� DQG'HEHOOH��������
7DEOH� �� VXPPDULVHV� RXU� DOWHUQDWLYH� HVWLPDWHV� RI� WKH� GHVLUHG� FDSLWDODFFRXQW�� �%HFDXVH� WKHUH� LV� VLJQLILFDQW� XQFHUWDLQW\� DERXW� WKH� GHVLUHGFDSLWDO�LQIORZ��LQ�VHFWLRQ�����ZH�FRQVLGHU�D�UDQJH�RI�HVWLPDWHV�LQ�RXU0%�PRGHO���:H�DGRSW�WKH�YDOXH�FRQVLVWHQW�ZLWK�WKH�HTXLOLEULXP�1)$SRVLWLRQ�LQ�WKH�5%1=
V�)36�PRGHO������SHU�FHQW��DV�D�FHQWUDO�HVWLPDWHZLWK�DOWHUQDWLYH�VFHQDULRV�XVLQJ�����DQG�����SHU�FHQW�� �7KH� ORZ�HQG
���������������������������������������
�� 7KLV�LV�SDUWO\�EHFDXVH�1HZ�=HDODQG
V�VXEVWDQWLDO�QDWLRQDO�SDUNV�DUH�YDOXHG�µDV�LI¶WKH\� ZHUH� HPSOR\HG� DV� DUDEOH� IDUPODQG� �DQ� RSSRUWXQLW\� FRVW� EDVHG� YDOXDWLRQ��7KLV�SUREDEO\�RYHUVWDWHV� WKH�DELOLW\�RI� WKDW� ODQG� WR�EH�XWLOLVHG� LQ�1HZ�=HDODQG
VµSURGXFWLRQ�IXQFWLRQ¶�DQG�KHQFH�RYHUVWDWHV�WKH�DELOLW\�RI�WKDW�ODQG�WR�MXVWLI\�KLJKHUFDSLWDO�LQIORZV�

��
DVVXPSWLRQ�RI� DURXQG���SHU� FHQW� LPSOLHV� WKDW�1HZ�=HDODQG�ZLOO�� LQHTXLOLEULXP�� KDYH� JUHDWO\� UHGXFHG� LWV� VWRFN� RI� IRUHLJQ� GHEW�� �8VLQJHTXDWLRQ����LW�LV�HDV\�WR�VKRZ�WKDW�D���SHU�FHQW�GHVLUHG�FDSLWDO�DFFRXQWEDODQFH�LPSOLHV�DQ�HTXLOLEULXP�1)$�SRVLWLRQ�RI�DURXQG�����SHU�FHQWRI�*'3���,Q�RUGHU�WR�UHGXFH�RXU�QHW�IRUHLJQ�OLDELOLWLHV�WR�WKLV�OHYHO��ZHZRXOG�QHHG�WR�UXQ�FXUUHQW�DFFRXQW�GHILFLWV�FRQVLGHUDEO\�VPDOOHU�WKDQ�� SHU� FHQW� IRU� D� SURORQJHG� SHULRG�� � 7KLV� LV� GLIILFXOW� WR� LPDJLQH� DWSUHVHQW�� DIWHU� WKH� GHILFLWV� RI� WKH� ODVW� GHFDGH�� EXW� LV� FHUWDLQO\� QRWLPSODXVLEOH�
7DEOH���(VWLPDWHV�RI�1HZ�=HDODQG
V�GHVLUHG�FDSLWDO�LQIORZ
3UHGLFWLRQ�EDVHG�RQ 3UHGLFWLRQ
)36��5%1=�PRGHO��1)$�*'3�DVVXPSWLRQ ����3UHGLFWHG�1)$�*'3�IURP���� ����3UHGLFWHG�IURP�����ZLWK�DOWHUHG�15�&$3�ILJXUH ����
7R�FRPSOLFDWH�PDWWHUV�� LW� LV� DOVR� OLNHO\� WKDW� WKH�PDUNHW� YLHZ�RI� WKHVXVWDLQDEOH��RU�µGHVLUHG¶��FXUUHQW�DFFRXQW�PD\�FKDQJH�RYHU�WLPH���)RUH[DPSOH��WR�VRPH�H[WHQW�1HZ�=HDODQG�ZDV�µIODYRXU�RI�WKH�PRQWK¶�LQWKH� HDUO\� WR� PLG�����V�� DQG� WKLV� HQFRXUDJHG� VXEVWDQWLDO� FDSLWDOLQIORZV���6LPLODUO\��WKH�UHFHQW�IDOO�LQ�RXU�H[FKDQJH�UDWH�LV�FRQVLVWHQWZLWK� ILQDQFLDO� PDUNHWV� EHLQJ� OHVV� ZLOOLQJ� WR� PDLQWDLQ� ODUJH� 1HZ=HDODQG�DVVHW�SRVLWLRQV�
,GHDOO\�� WKHQ�� ZH� ZRXOG� OLNH� WR� TXDQWLI\� WKH� VZLQJV� LQ� VHQWLPHQWWRZDUG�1HZ�=HDODQG�� XVLQJ� D� WLPH� VHULHV� DSSURDFK� WR� HVWLPDWH� WKHGHVLUHG�FDSLWDO�DFFRXQW�EDODQFH�ZLWK�VXLWDEOH�SUR[LHV��RU�LQVWUXPHQWV�IRU�ILQDQFLDO�PDUNHW�VHQWLPHQW�UHJDUGLQJ�1HZ�=HDODQG�DV�H[SODQDWRU\YDULDEOHV�� )RU� H[DPSOH�� WKH� ULVN� SUHPLXP� RQ� VRPH� FODVVHV� RI�1HZ=HDODQG�DVVHWV��RU�WKH�FRPSRVLWLRQ�RI�FDSLWDO�LQIORZV��WKH�GHFOLQH�LQQRQ�UHVLGHQW�ERQG�KROGLQJV�DQG�IRUHLJQ�GLUHFW�LQYHVWPHQW��PD\�KHOSWR� H[SODLQ� WKH� GHWHULRUDWLRQ� LQ� WKH� FXUUHQF\� �WKURXJK� ORZHULQJ� WKHGHVLUHG�FDSLWDO�DFFRXQW�EDODQFH���7KLV� LV� D�SRWHQWLDO� DUHD� IRU� IXUWKHUUHVHDUFK���

���������������������������������������
�� 7KH� GLIILFXOW\� RI� PRGHOOLQJ� VHQWLPHQW� LV� SUREDEO\� D� SULPDU\� UHDVRQ� ZK\� PRVWH[FKDQJH� UDWH� HTXDWLRQV� FDQ� RQO\� H[SODLQ� D� VPDOO� SURSRUWLRQ� RI� H[FKDQJH� UDWHIOXFWXDWLRQV�



��
��� 6WHS� WZR�� F\FOLFDOO\� DGMXVWLQJ� WKH� FXUUHQWDFFRXQW
$V� GLVFXVVHG� LQ� VHFWLRQ� ��� DQ� LPSRUWDQW� VWHS� LQ� XVLQJ� WKHPDFURHFRQRPLF�EDODQFH�PRGHO�LV�GHWHUPLQLQJ�WKH�XQGHUO\LQJ�FXUUHQWDFFRXQW�EDODQFH�� �7KLV� LQYROYHV�HVWLPDWLQJ�ZKDW� WKH�SUHVHQW�FXUUHQWDFFRXQW�EDODQFH�ZRXOG�EH�LI�DOO�F\FOLFDO�RU�WHPSRUDU\�LQIOXHQFHV�RQ�LWZHUH�UHPRYHG��DQG�WKH�H[FKDQJH�UDWH�UHPDLQHG�DW�LWV�SUHVHQW�OHYHO�
7DEOH� �� VXPPDULVHV� WKH� VWHSV� ZH� WDNH� WR� FDOFXODWH� WKH� XQGHUO\LQJEDODQFH���)LUVW�ZH�UHPRYH�IURP�WKH�UDZ�FXUUHQW�DFFRXQW�EDODQFH�WKHLQIOXHQFHV�RI�GURXJKWV����VWHS���LQ�WDEOH����DQG�ODUJH�RQH�RII�LPSRUWHGLWHPV��� �VWHS� ���� � 1H[W�� ZH� DGMXVW� WKH� LQYHVWPHQW� LQFRPH� EDODQFH�,,%��E\� VPRRWKLQJ� WKH� µLPSOLHG� UHWXUQ¶� �VWHS����RQ�RXU�QHW� IRUHLJQOLDELOLWLHV��DQG�ZH�DOVR� VPRRWK�PLJUDQWV
� WUDQVIHUV� �VWHS������� �7KHVHDGMXVWPHQWV� DUH� GHVLJQHG� WR� JLYH� XV� D� WUXHU� SLFWXUH� RI� ZKHUH� WKHFXUUHQW� DFFRXQW� ZRXOG� EH� LQ� HTXLOLEULXP�� � 7KH� DGMXVWPHQWV� HLWKHULQYROYH� UHPRYLQJ� RQH�RIIV� WKDW� DUH� XQUHODWHG� WR� WKH� WUHQG� FXUUHQWDFFRXQW�SRVLWLRQ��RU�VPRRWKLQJ�YHU\�YRODWLOH�FRPSRQHQWV��VXFK�DV�WKHLQYHVWPHQW� LQFRPH� EDODQFH��� � 7KH� FXUUHQW� DFFRXQW� EDODQFH� DIWHUDGMXVWLQJ�IRU�WKHVH�IDFWRUV�LV�NQRZQ�DV�WKH�µDGMXVWHG¶�FXUUHQW�DFFRXQWEDODQFH����������������������������������������
�� 7R� UHPRYH� GURXJKWV� DQG� RWKHU� UXUDO� VXSSO\� VKRFNV�� ZH� VPRRWK� DJULFXOWXUDO�ILVKLQJ��DQG�IRRG�SURFHVVLQJ�H[SRUW�YROXPHV�XVLQJ�DQ�+3�ILOWHU�
�� 7KH�YDOXH�RI�WKH�WZR�IULJDWH�LPSRUWV�LV�UHPRYHG�IURP�WKH�UDZ�LPSRUW�GDWD�
�� 7R�VPRRWK�LQYHVWPHQW�LQFRPH��ZH�DSSO\�D���SHU�FHQW�SHU�DQQXP�UDWH�RI�UHWXUQ�WRWKH� H[LVWLQJ� VWRFN� RI� QHW� IRUHLJQ� DVVHWV� UDWKHU� WKDQ� XVLQJ� WKH� DFWXDO� LQYHVWPHQWLQFRPH� GDWD�� � 6HYHQ� SHU� FHQW� ZDV� FKRVHQ� DV� WKH� UDWH� RI� UHWXUQ� EHFDXVH� LW� ZDVURXJKO\�WKH�DYHUDJH�UHWXUQ�SDLG�RYHU�WKH�����V�� �7R�VPRRWK�WUDQVIHUV��ZH�XVH�DQ+3�ILOWHU�
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��
7KH�QH[W�VWHS�LV�WR�FRUUHFW�WKLV�µDGMXVWHG¶�FXUUHQW�DFFRXQW�EDODQFH�IRUWKH�F\FOLFDO�LPSDFW�RI�WKH�EXVLQHVV�F\FOH�LQ�1HZ�=HDODQG�RQ�LPSRUWV�DQG�WKDW� LQ�RXU�PDLQ�WUDGLQJ�SDUWQHUV��*'3�����RQ�H[SRUWV��VWHS����7R�GR�WKLV�ZH�XVH�WKH�HODVWLFLWLHV�DVVXPHG�LQ�WDEOH���IRU�WKH�GRPHVWLFDQG�IRUHLJQ�RXWSXW�JDS��D���SHU�FHQW�IRUHLJQ�RXWSXW�JDS��IRU�H[DPSOH�LV�DVVXPHG�WR�LPSURYH�H[SRUWV�E\�����SHU�FHQW�RI�*'3���)LQDOO\��ZHDGMXVW� IRU� ODJJHG�H[FKDQJH� UDWH�HIIHFWV� �VWHSV��� WR����� �6WHSV��� WR��ZHUH� SHUIRUPHG� XVLQJ� WKH� FDOLEUDWHG� PRGHO� GHYHORSHG� IRU� WKLVSXUSRVH�E\�%D\RXPL�DQG�)DUXTHH��������� � ,I� WKH�H[FKDQJH�UDWH�KDGUHFHQWO\�DSSUHFLDWHG��WKH�PRGHO�ZRXOG�MXGJH�WKDW�WKH�FXUUHQW�DFFRXQWEDODQFH�ZRXOG�GHWHULRUDWH�DV�WKH�ODJJHG�HIIHFWV�RI�WKH�H[FKDQJH�UDWHDSSUHFLDWLRQ� ZRUN� WKHLU� ZD\� WKURXJK� WKH� HFRQRP\�� � 7KXV� WKHXQGHUO\LQJ�FXUUHQW�DFFRXQW�GHILFLW�ZRXOG�EH�ODUJHU�WKDQ�WKH�DFWXDO��RUDGMXVWHG�� FXUUHQW� DFFRXQW� GHILFLW�� � 7KH� ILQDO� UHVXOW� RI� DOO� WKHVHDGMXVWPHQWV�LV�WKH�XQGHUO\LQJ�FXUUHQW�DFFRXQW�EDODQFH��VKRZQ�LQ�WKHILQDO�FROXPQ�RI�WDEOH����
)LJXUH� �� FKDUWV� WKUHH� RI� WKH� VHULHV� IURP� WDEOH� �� DERYH�� WKH� DFWXDO�UDZ��FXUUHQW�DFFRXQW�EDODQFH��WKH�DGMXVWHG�FXUUHQW�DFFRXQW�EDODQFH�DQG� WKH� ILQDO� XQGHUO\LQJ� FXUUHQW� DFFRXQW� EDODQFH� REWDLQHG� IURP� WKH%D\RXPL�DQG�)DUXTHH�PRGHO���7KH�XQGHUO\LQJ�FXUUHQW�DFFRXQW�LV�WKHFXUUHQW�DFFRXQW�EDODQFH�WKH�PRGHO�SUHGLFWV�ZRXOG�RFFXU�LI�DOO�F\FOLFDOLQIOXHQFHV�ZHUH� UHPRYHG�� DQG� WKH� H[FKDQJH� UDWH�ZHUH� WR� UHPDLQ� DWWKH� OHYHO� DW� ZKLFK� LW� HQGHG� WKH� \HDU� �WHFKQLFDOO\�� WKH� 'HFHPEHUTXDUWHU�DYHUDJH�OHYHO��

��
)LJXUH���&XUUHQW�DFFRXQW�EDODQFHV��UDZ��DGMXVWHG�DQG�XQGHUO\LQJ


 'DWD� IRU� WKH� \HDU� ����� LV� EDVHG� RQ� RIILFLDO� 5HVHUYH� %DQN� IRUHFDVWV� DVSXEOLVKHG�LQ�WKH�'HFHPEHU������0RQHWDU\�3ROLF\�6WDWHPHQW�

��� 6WHS�WKUHH���0DFURHFRQRPLF�EDODQFH�HVWLPDWHV�RI�IDLU�YDOXH
,Q�VWHS���WKH�GHVLUHG�FDSLWDO�DFFRXQW��IURP�VWHS����DQG�WKH�XQGHUO\LQJFXUUHQW�DFFRXQW��IURP�VWHS����DUH�XVHG�WR�FDOFXODWH�WKH�µIDLU�YDOXH¶��RUORQJ�UXQ�HTXLOLEULXP�OHYHO�RI�WKH�1HZ�=HDODQG�GROODU���,Q�VWHS����ZHFRQFOXGHG� WKDW�1HZ�=HDODQG
V� GHVLUHG� FDSLWDO� DFFRXQW� SUREDEO\� OD\EHWZHHQ���DQG���SHU�FHQW�RI�*'3�DQG�ZH�FKRVH�D�FHQWUDO�HVWLPDWH�RI���� SHU� FHQW� �ZLWK� DOWHUQDWLYH� VFHQDULR� HVWLPDWHV� RI� ���� DQG� ���� SHUFHQW��� � )LJXUH� �� DQG� WKH� ILQDO� FROXPQ� RI� WDEOH� �� VKRZ� WKH� DFWXDOXQGHUO\LQJ�FXUUHQW�DFFRXQW�ZH�FDOFXODWH�IRU�HDFK�RI�WKH�ODVW����\HDUV�2QFH� ZH� KDYH� WKHVH� WZR� SLHFHV� RI� LQIRUPDWLRQ� IRU� HDFK� \HDU�� ZHFDOFXODWH�WKH�HTXLOLEULXP�H[FKDQJH�UDWH��5
�LQ�ILJXUH����DV�WKH�OHYHORI�WKH�H[FKDQJH�UDWH�WKDW�ZRXOG�FDXVH�WKH�XQGHUO\LQJ�FXUUHQW�DFFRXQWEDODQFH�WR�HTXDO�WKH�GHVLUHG�FDSLWDO�DFFRXQW�EDODQFH���)LJXUH���FKDUWVRXU�UHVXOWLQJ�HVWLPDWH�RI�5
�� WRJHWKHU�ZLWK� WKH�DFWXDO�H[FKDQJH� UDWHVLQFH� ������ � 7KH� ILJXUH� SORWV� 'HFHPEHU� TXDUWHU� YDOXHV�� DQG� WKH'HFHPEHU������YDOXHV� DUH�EDVHG�RQ�RIILFLDO�5HVHUYH�%DQN�RI�1HZ=HDODQG�IRUHFDVWV�
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��
)LJXUH���1HZ�=HDODQG
V�H[FKDQJH�UDWH��DFWXDO�DQG�HTXLOLEULXP��5
���

7KH�GLVHTXLOLEULXP�EHWZHHQ�5
�DQG�WKH�DFWXDO�H[FKDQJH�UDWH�FDQ�EHDSSUR[LPDWHO\�UHODWHG�EDFN�WR�WKH�JDS�EHWZHHQ�WKH�XQGHUO\LQJ�FXUUHQWDFFRXQW�DQG�WKH�DVVXPHG�GHVLUHG�OHYHO�RI�WKH�FDSLWDO�DFFRXQW�EDODQFH�,Q�\HDUV� VXFK� DV�������ZKHQ� WKH� XQGHUO\LQJ� FXUUHQW� DFFRXQW� GHILFLWZDV� ODUJHU� WKDQ� WKH� GHVLUHG� FDSLWDO� DFFRXQW� EDODQFH���� RXU� PRGHOVXJJHVWV�WKDW�WKH�H[FKDQJH�UDWH�DW�WKH�HQG�RI�WKDW�\HDU�PXVW�KDYH�EHHQDERYH� LWV� ORQJ�UXQ�HTXLOLEULXP�OHYHO�� �7KXV� WKH�PRGHO�VXJJHVWV� WKDW1HZ� =HDODQG
V� H[FKDQJH� UDWH� DW� WKH� HQG� RI� �����ZDV� VXEVWDQWLDOO\RYHUYDOXHG��E\�DURXQG����SHU�FHQW�
6LQFH� WKHQ�� WKH� DFWXDO� H[FKDQJH� UDWH� KDV� GHSUHFLDWHG� FRQVLGHUDEO\�DQG� RXU� PHDVXUH� RI� WKH� HTXLOLEULXP� KDV� DOVR� IDOOHQ�� ,Q� FRQWUDVW� WR������ ����� ZDV� D� \HDU� LQ� ZKLFK� WKH� XQGHUO\LQJ� FXUUHQW� DFFRXQWGHILFLW�ZDV� HVWLPDWHG� WR� EH� ���� SHU� FHQW� RI�*'3� �� VOLJKWO\� VPDOOHUWKDQ�����SHU�FHQW���7KXV��WKH�PRGHO�VXJJHVWV�WKDW�WKH�H[FKDQJH�UDWH�DWWKH� HQG� RI� ����� ZDV� DSSUR[LPDWHO\� �� SHU� FHQW� EHORZ� HTXLOLEULXP�%DVHG� RQ� H[FKDQJH� UDWH� GDWD� WR� GDWH� DQG� 5HVHUYH� %DQN� RI� 1HZ
���������������������������������������
�� 7KLV� ILJXUH� XVHV� 'HFHPEHU� TXDUWHU� DYHUDJH� ILJXUHV�� DQG� XVHV� WKH� ,0)� WRWDOFRPSHWLWLYHQHVV�PHDVXUH�RI� WKH�1HZ�=HDODQG�H[FKDQJH� UDWH�� UHEDVHG�VR� WKDW� WKHYDOXH� RI� WKH� LQGH[� LV� WKH� VDPH� DV� WKH� DYHUDJH� OHYHO� RI� WKH� QRPLQDO� 7:,� LQ� WKH'HFHPEHU������TXDUWHU�
�� $VVXPHG�LQ�RXU�EDVHOLQH�VFHQDULR�WR�EH�����SHU�FHQW�

��
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���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����'HFHPEHU�TXDUWHU
��

��
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��

$FWXDO�\HDU�HQG�H[FKDQJH�UDWH
(TXLOLEULXP���FHQWUDO�VFHQDULR

,QGH[ ,QGH[

��
=HDODQG� IRUHFDVWV� IRU� WKH� FXUUHQW� DFFRXQW� LQ� WKH� \HDU� WR� 'HFHPEHU������ LW� VHHPV� OLNHO\� WKDW� WKH� GLVHTXLOLEULXP� LQ� WKH� 1HZ� =HDODQGH[FKDQJH�UDWH�KDV�EHFRPH�JUHDWHU���8VLQJ�IRUHFDVW�GDWD��ZH�HVWLPDWHWKDW� WKH� H[FKDQJH� UDWH� DW� WKH� HQG� RI� ����� LV� XQGHUYDOXHG� E\DSSUR[LPDWHO\����SHU�FHQW�
+RZ�GR�ZH�H[SODLQ�WKH�IDFW�WKDW�WKH�µHTXLOLEULXP¶�HVWLPDWH�KDV�YDULHGRYHU�WLPH��ZLWK�D�UHFHQW�GRZQZDUG�WUHQG"��(VVHQWLDOO\�WKH�HVWLPDWH�RIWKH�µHTXLOLEULXP¶�UHDO�H[FKDQJH�UDWH�PRYHV�LQ�UHVSRQVH�WR�GHYLDWLRQVEHWZHHQ� WKH� HVWLPDWHG� XQGHUO\LQJ� FXUUHQW� DFFRXQW� GHILFLW� DQG� WKHµGHVLUHG¶� �RU� VXVWDLQDEOH�� FXUUHQW� DFFRXQW� GHILFLW�� 7KH� H[WHQW� RIGLVHTXLOLEULXP� LQ� WKH� H[FKDQJH� UDWH�� IRU� D� JLYHQ� GLVHTXLOLEULXPEHWZHHQ� WKH� XQGHUO\LQJ� FXUUHQW� DFFRXQW� DQG� WKH� GHVLUHG� FDSLWDODFFRXQW�� GHSHQGV� RQ� WKH� HODVWLFLW\� RI� WKH� WUDGH� EDODQFH� WR� WKHH[FKDQJH�UDWH�� � ,Q� WKH�FRQWH[W�RI� ILJXUH���� WKLV�HODVWLFLW\�GHWHUPLQHVWKH�VORSH�RI�WKH�XQGHUO\LQJ�FXUUHQW�DFFRXQW�OLQH�
%HFDXVH�ZH�EDFN�RXW�RXU�HVWLPDWH�RI�HTXLOLEULXP�IURP� WKH�PRGHO¶VHVWLPDWH� RI� GLVHTXLOLEULXP�� ZKHQ� WKH� FXUUHQW� DFFRXQW� EDODQFHGHWHULRUDWHV��RU�LPSURYHV��GLIIHUHQWO\�WR�WKH�PRGHO
V�SUHGLFWLRQV�� WKHHVWLPDWH� RI� WKH� µHTXLOLEULXP¶� H[FKDQJH� UDWH� PXVW� EH� UHYLVHG�*HQHUDOO\�VSHDNLQJ��LI�DQ�H[FKDQJH�UDWH�GHSUHFLDWLRQ�LV�QRW�IROORZHGE\� DQ� LPSURYLQJ� FXUUHQW� DFFRXQW� EDODQFH�� WKHQ� WKH� HVWLPDWH� RIµHTXLOLEULXP¶�ZLOO� EH� UHYLVHG� ORZHU�� �$OWKRXJK� WKH� UHFHQW� H[FKDQJHUDWH�GHSUHFLDWLRQ�KDV�FRLQFLGHG�ZLWK�D�YHU\�VLJQLILFDQW�LPSURYHPHQWLQ�WKH�SURMHFWHG�XQGHUO\LQJ�FXUUHQW�DFFRXQW�GHILFLW�IRU�WKH�\HDU�HQGHG'HFHPEHU� ������ WKH� H[WHQW� WR� ZKLFK� WKH� H[FKDQJH� UDWH� KDVGHSUHFLDWHG²DOO� HOVH� EHLQJ� HTXDO²ZRXOG� KDYH� VXJJHVWHG� DQ� HYHQJUHDWHU� LPSURYHPHQW� LQ� WKH� XQGHUO\LQJ� FXUUHQW� DFFRXQW� EDODQFH�7KXV��RXU�SUHOLPLQDU\�SURMHFWHG�HVWLPDWH�RI�HTXLOLEULXP�IRU�WKH�\HDUHQGHG� 'HFHPEHU� ����� ZDV� UHYLVHG� GRZQ� IXUWKHU�� UHODWLYH� WR� RXUHVWLPDWH�IRU�WKH�HQG�RI������
7KLV�H[DPSOH�KHOSV�WR�H[SODLQ�WKH�HYROYLQJ�SURILOH�RI�WKH�HTXLOLEULXPH[FKDQJH� UDWH� GHSLFWHG� LQ� ILJXUH� ��� �'XULQJ� WKH� DSSUHFLDWLRQ� RI� WKHH[FKDQJH� UDWH� EHWZHHQ� ����� DQG� ����� WKH� DFWXDO� FXUUHQW� DFFRXQWEDODQFH�GHWHULRUDWHG�E\�OHVV�WKDQ�WKH�PRGHO�SUHGLFWHG��UHVXOWLQJ�LQ�DJUDGXDO� XSZDUG� HYROXWLRQ� RI� WKH� HTXLOLEULXP� H[FKDQJH� UDWH�� � 7KHUHYHUVH� KDV� KDSSHQHG� VLQFH�� WKH� H[FKDQJH� UDWH� GHSUHFLDWLRQ� DIWHU�����ZDV�QRW��DW�OHDVW�LQLWLDOO\��IROORZHG�E\�DV�ODUJH�DQ�LPSURYHPHQW



��
LQ�WKH�FXUUHQW�DFFRXQW�EDODQFH�DV�H[SHFWHG���$W�WKH�HQG�RI�������WKHXQGHUO\LQJ� FXUUHQW� DFFRXQW� EDODQFH� ������ SHU� FHQW��ZDV� KLJKHU� WKDQWKH�GHVLUHG�YDOXH�������SHU�FHQW���VR�WKH�PRGHO�VXJJHVWV�WKH�FXUUHQF\ZDV� VOLJKWO\� XQGHUYDOXHG� �E\� �� SHU� FHQW��ZKLFK� FRUUHVSRQGV� WR� IDLUYDOXH��DW�WKH�HQG�RI�������RI����86�FHQWV��RU����RQ�D�7:,�EDVLV��
/RRNLQJ�IRUZDUG��WKH�QH[W�UHYLVLRQ�WR�HTXLOLEULXP�FRXOG�JR�LQ�HLWKHUGLUHFWLRQ�� � ,I� WKH� DFWXDO� FXUUHQW� DFFRXQW� EDODQFH� LPSURYHV� E\�PRUHWKDQ� DQWLFLSDWHG� WKHQ� WKH� HTXLOLEULXP� ZLOO� EH� UHYLVHG� XSZDUGV�$OWHUQDWLYHO\��LI�WKH�FXUUHQW�DFFRXQW�GLVDSSRLQWV��WKHQ�WKH�HTXLOLEULXPFRXOG� EH� UHYLVHG� GRZQ� IXUWKHU�� � ,Q� IXWXUH� ZH� KRSH� WR� H[WHQG� WKLVDQDO\VLV� LQ� WZR� ZD\V�� � )LUVW�� ZH� ZRXOG� OLNH� WR� LQFRUSRUDWH� PRUHIRUHFDVW� GDWD� WR� VHH� KRZ� WKH� HTXLOLEULXP�ZLOO� HYROYH� EDVHG� RQ� RXUIRUHFDVWV�� � 6HFRQG�� ZH� ZRXOG� OLNH� WR� XQGHUWDNH� PRUH� VHQVLWLYLW\DQDO\VLV�RI�WKH�ODJ�VWUXFWXUH�ZLWK�ZKLFK�WKH�H[FKDQJH�UDWH�LV�DVVXPHGWR�DIIHFW�WKH�WUDGH�EDODQFH�
$FFRUGLQJ�WR�RXU�PRGHO��WKH�IDLU�YDOXH�IRU�WKH�1='�KDV�IOXFWXDWHG�LQD�UDQJH�RYHU�WKH�����V�ZKLFK�FRUUHVSRQGV�WR�D�7:,�EHWZHHQ�DURXQG���DQG������7KLV�LV�D�WLJKWHU�UDQJH�WKDQ�WKDW�VHHQ�LQ�WKH�DFWXDO�7:,�ZKLFK�KDV�EHHQ�LQ�D�UDQJH�RI�DURXQG����WR����RYHU�WKH�VDPH�SHULRGZKHQ� PHDVXUHG� RQ� WKH� VDPH� EDVLV�� � 7KH� IOXFWXDWLRQ� LQ� IDLU� YDOXHUHIOHFWV� WKH�0%�PRGHO
V� HYROYLQJ� MXGJHPHQW� DERXW� ZKDW� H[FKDQJHUDWH�LV�QHFHVVDU\�WR�HTXDWH� WKH�FXUUHQW�DFFRXQW�GHILFLW� WR� WKH�GHVLUHGFDSLWDO�DFFRXQW�
��� 6RPH�VHQVLWLYLW\�DQDO\VLV
7KH� PDFURHFRQRPLF� EDODQFH� PRGHO� SURYLGHV� D� IUDPHZRUN� IRUFDOFXODWLQJ� WKH� DSSUR[LPDWH� IDLU� YDOXH� RI� WKH� 1HZ� =HDODQG� GROODU�EDVHG� RQ� D� UDQJH� RI� DVVXPSWLRQV�� � ,Q� WKLV� VHFWLRQ�� ZH� FKHFN� WKHVHQVLWLYLW\�RI�RXU� UHVXOWV� WR� WKH� DVVXPSWLRQV�ZH�PDNH� LQ� WZR�DUHDV�WKH�VL]H�RI�WKH�GHVLUHG�FDSLWDO�DFFRXQW��DQG�WKH�HODVWLFLW\�RI�WKH�WUDGHEDODQFH�ZLWK�UHVSHFW�WR�WKH�H[FKDQJH�UDWH�
$OWHUQDWLYH�DVVXPSWLRQV�DERXW�WKH�GHVLUHG�FDSLWDO�DFFRXQW$V� GLVFXVVHG� LQ� VHFWLRQ� ����� RXU� FHQWUDO� VFHQDULR� DVVXPHV� WKDW� WKHGHVLUHG�FDSLWDO�DFFRXQW�LV�����SHU�FHQW�RI�*'3���,Q�ILJXUH����ZH�DGMXVWRXU� FHQWUDO� HVWLPDWH� E\� ���� ���� SHUFHQWDJH� SRLQWV�� ZKLFK� JLYHV� ���DQG� ���� SHU� FHQW�� DQG� UHFDOFXODWH� HTXLOLEULXP�� � 7KLV� GRHV� QRW

��
VLJQLILFDQWO\�DOWHU�RXU�IDLU�YDOXH�HVWLPDWHV���WKH�UDQJH��VKRZQ�E\�WKHGRWWHG� OLQHV�� DURXQG� RXU� FHQWUDO� HVWLPDWH� IRU� WKH� HTXLOLEULXPH[FKDQJH�UDWH�LV�RQO\�DERXW���SHU�FHQW���+HQFH��ZH�FRQFOXGH�WKDW�RXUUHVXOWV� DUH� QRW� SDUWLFXODUO\� VHQVLWLYH� WR� WKH� GHVLUHG� FDSLWDO� DFFRXQWDVVXPSWLRQ�
)LJXUH���(TXLOLEULXP�H[FKDQJH�UDWH�XQGHU�DOWHUQDWLYH�DVVXPSWLRQV�DERXWWKH�'HVLUHG�&DSLWDO�$FFRXQW

,QWXLWLYHO\�� LW� PDNHV� VHQVH� WKDW� RXU� UHVXOWV� DUH� QRW� SDUWLFXODUO\VHQVLWLYH� WR� WKH� DVVXPSWLRQV� DERXW� WKH� GHVLUHG� FDSLWDO� DFFRXQWEHFDXVH��E\�UHFDOLEUDWLQJ�WKH�SULFH�HODVWLFLWLHV�LQ�WKH�PRGHO��ZH�KDYHDVVXPHG� WKDW� WKH� WUDGH� EDODQFH� UHDFWV� UHDVRQDEO\� UHVSRQVLYHO\� WRVKLIWV�LQ�WKH�H[FKDQJH�UDWH���,Q�WKH�FRQWH[W�RI�ILJXUH���RU����ZH�KDYHDVVXPHG� WKDW� WKH�XQGHUO\LQJ�FXUUHQW� DFFRXQW� OLQH� LV� UHDVRQDEO\� IODW�VR� VKLIWV� LQ� WKH� GHVLUHG� FDSLWDO� DFFRXQW� OLQH� GR�QRW� JUHDWO\� DOWHU� WKHHTXLOLEULXP� H[FKDQJH� UDWH�� � 7KLV� FRQWUDVWV� ZLWK� WKH� UHVXOWV� IURPPDFURHFRQRPLF� EDODQFH� VW\OH� PRGHOV� IRU� ODUJHU� LQGXVWULDOLVHGFRXQWULHV��XVLQJ�WKH�VWDQGDUG�,0)�DVVXPSWLRQV��ZKHUH�WKH�XQGHUO\LQJFXUUHQW� VKLIWV� LQ� WKH� GHVLUHG� FDSLWDO� DFFRXQW� FDQ� DOWHU� HTXLOLEULXPVLJQLILFDQWO\���

���������������������������������������
�� 6HH�IRU�H[DPSOH�%D\RXPL��&ODUN��6\PDQVN\�	�7D\ORU��������
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$FWXDO�\HDU�HQG�H[FKDQJH�UDWH(TXLOLEULXP���FHQWUDO�VFHQDULR�����GHVLUHG�FDSLWDO�DFFRXQW�����GHVLUHG�FDSLWDO�DFFW

,QGH[,QGH[



��
$OWHUQDWLYH�DVVXPSWLRQV�DERXW�WKH�HODVWLFLW\�RI�WKH�WUDGH�EDODQFH�WRWKH�H[FKDQJH�UDWH:H�ILQG�WKDW�RXU�UHVXOWV�DUH�PXFK�PRUH�VHQVLWLYH�WR�WKH�DVVXPSWLRQVDERXW�WKH�HODVWLFLW\�RI�WKH�WUDGH�EDODQFH�WR�WKH�H[FKDQJH�UDWH���%DVHGRQ� WKH� DOWHUQDWLYH� DVVXPSWLRQV� VXPPDULVHG� LQ� WDEOH� ��� WKH� FKDUWVEHORZ�VKRZ�WKH�FHQWUDO�VFHQDULR�HVWLPDWH�RI�HTXLOLEULXP�DORQJ�ZLWKWKH� DOWHUQDWLYH� HVWLPDWHV�ZH� REWDLQ� XVLQJ� WKH� GLIIHUHQW� DVVXPSWLRQVDERXW�WKH�HODVWLFLW\�RI�WKH�WUDGH�EDODQFH�WR�WKH�H[FKDQJH�UDWH�
)LJXUH���LOOXVWUDWHV�WKDW�ZKHQ�WKH�HODVWLFLW\�RI�WKH�WUDGH�EDODQFH�ZLWKUHVSHFW� WR� WKH�H[FKDQJH� UDWH� LV� UHGXFHG� WR� WKH� OHYHO� DVVXPHG�E\� WKH,0)� LQ� ,VDUG� DQG� )DUXTHH� �HGV�� �������� WKH� PRGHO� SURGXFHV� TXLWHYRODWLOH�SUHGLFWLRQV�IRU�IDLU�YDOXH�RI�WKH�1HZ�=HDODQG�H[FKDQJH�UDWH�,QWXLWLYHO\� WKLV� YRODWLOLW\� VWHPV� IURP� WKH� XQUHVSRQVLYHQHVV� RI� WKHWUDGH�EDODQFH�WR�WKH�H[FKDQJH�UDWH���7KH�H[FKDQJH�UDWH�QHHGV�WR�PRYHD� ORQJ�ZD\� WR�FDXVH� WKH�FXUUHQW�DFFRXQW�GHILFLW� WR� VKLIW� WRZDUGV� WKHGHVLUHG�� � ,Q� FRQWUDVW�� LQ� WKH� YHU\� UHVSRQVLYH� WUDGH� EDODQFH� VFHQDULRGHSLFWHG�LQ�ILJXUH����WKH�IDLU�YDOXH�HVWLPDWHV�GR�QRW�FKDQJH�VR�PXFKUHODWLYH�WR�WKH�FHQWUDO�VFHQDULR�
)LJXUH���$FWXDO�DQG�HTXLOLEULXP�H[FKDQJH�UDWH�� FHQWUDO� VFHQDULR�YV� ,0)DVVXPSWLRQ
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��$FWXDO�\HDU�HQG�H[FKDQJH�UDWH
(TXLOLEULXP���FHQWUDO�VFHQDULR
(TXLOLEULXP���,0)�VFHQDULR
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)LJXUH���$FWXDO�DQG�HTXLOLEULXP�H[FKDQJH�UDWH��FHQWUDO�VFHQDULR�YV�PRUHHODVWLF�WUDGH�EDODQFH�DVVXPSWLRQ

7R�VXPPDULVH��RXU�VHQVLWLYLW\�DQDO\VLV�VKRZV�WKDW�RXU�UHVXOWV�DUH�QRWKLJKO\�VHQVLWLYH�WR�WKH�GHVLUHG�FDSLWDO�DFFRXQW�ZH�KDYH�FKRVHQ���7KHHODVWLFLW\�RI�WKH�WUDGH�EDODQFH�WR�WKH�H[FKDQJH�UDWH�LV�D�PRUH�FUXFLDODVVXPSWLRQ���,Q�SDUWLFXODU��RXU�VHQVLWLYLW\�DQDO\VLV�KDV�VKRZQ�WKDW�RXUUHVXOWV� EHFRPH� TXLWH� XQVWDEOH� LI� ZH� VHOHFW� D� VLJQLILFDQWO\� ORZHUHODVWLFLW\�

� &RQFOXVLRQV
8VLQJ� WKH� PDFURHFRQRPLF� EDODQFH� PRGHO�� ZH� HVWLPDWH� WKH� µIDLUYDOXH¶�RI�WKH�1HZ�=HDODQG�GROODU�RYHU�WKH�SDVW����\HDUV��7KH�PRGHOLV�FDOLEUDWHG�LQ�VHYHUDO�ZD\V�WR�UHIOHFW�WKH�VSHFLILF�FKDUDFWHULVWLFV�RIWKH� 1HZ� =HDODQG� HFRQRP\�� � )RU� H[DPSOH�� ZH� XVH� HODVWLFLWLHV� WKDWWDNH�LQWR�DFFRXQW�WKH�SUHGRPLQDQWO\�FRPPRGLW\�EDVHG�QDWXUH�RI�1HZ=HDODQG¶V� H[SRUWV�� DV� ZHOO� DV� WKH� LQFRPSOHWH� SDVV�WKURXJK� RI� WKHH[FKDQJH�UDWH�WR�LPSRUW�SULFHV�
7KH�HVWLPDWH�RI�IDLU�YDOXH�IRU� WKH�H[FKDQJH�UDWH� LV�EDFNHG�RXW� IURPWKH� PRGHO¶V� HVWLPDWH� RI� GLVHTXLOLEULXP� EHWZHHQ� WKH� XQGHUO\LQJFXUUHQW� DFFRXQW� DQG� WKH� GHVLUHG� FDSLWDO� DFFRXQW�� � $V� D� UHVXOW�� WKHPRGHO�SURGXFHV�DQ�HYROYLQJ�SURILOH�RI�WKH�HTXLOLEULXP�H[FKDQJH�UDWH�
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$FWXDO�\HDU�HQG�H[FKDQJH�UDWH
(TXLOLEULXP���FHQWUDO�VFHQDULR
(TXLOLEULXP���UHVSRQVLYH�VFHQDULR

,QGH[ ,QGH[



��
2YHU� WKH�����V� WKH�PRGHO�HVWLPDWHV� WKDW� WKH� IDLU�YDOXH� IRU� WKH�7:,IOXFWXDWHG� EHWZHHQ� ��� DQG� ���� � $W� WKH� HQG� RI� ����� RXU� EDVHOLQHVFHQDULR�VXJJHVWV�WKDW�WKH�ORQJ�UXQ�IDLU�YDOXH�HTXLOLEULXP�ZDV�DURXQG��� RQ� D� 7:,� EDVLV�� LPSO\LQJ� WKDW� DW� WKDW� SRLQW� WKH� FXUUHQF\� ZDVDSSUR[LPDWHO\� DW� IDLU� YDOXH�� �/RRNLQJ� IRUZDUG�� WKH� QH[W� UHYLVLRQ� WRHTXLOLEULXP�FRXOG�JR� LQ�HLWKHU�GLUHFWLRQ��GHSHQGLQJ�RQ�D�QXPEHU�RIIDFWRUV�� EXW� SULPDULO\� RQ� WKH� IXWXUH� SDWK� RI� WKH� FXUUHQW� DFFRXQWEDODQFH�
:KLOH� WKHVH� UHVXOWV� VHHP� SODXVLEOH�� ZH� HPSKDVLVH� D� QXPEHU� RIFDYHDWV�� � 2QH� LPSRUWDQW� FDYHDW� WR� RXU� DVVHVVPHQW� LV� WKH� PRGHO¶VGHSHQGHQFH�RQ�D�ODUJH�QXPEHU�RI�FDOLEUDWHG�SDUDPHWHUV�DQG�HVWLPDWHVRI� YDULDEOHV� VXFK� DV� WKH� µGHVLUHG¶� FDSLWDO� DFFRXQW�� �:KLOH�ZH� KDYHVKRZQ� WKDW� RXU� EDVHOLQH� UHVXOWV� DUH� QRW� WRR� VHQVLWLYH� WR� RQH� RI� WKHPRVW� XQFHUWDLQ� YDULDEOHV� �WKH� GHVLUHG� FDSLWDO� DFFRXQW��� WKH� RWKHUDVVXPSWLRQV�HQVXUH�WKDW�RXU�RYHUDOO�XQFHUWDLQW\�LV�VWLOO�VXEVWDQWLDO�
$� VHFRQG� FDYHDW� LV� WKH� IDFW� WKDW� WKH� PHWKRGRORJ\� LV� EDVHG� RQ� WKHDVVXPSWLRQ�WKDW�RXU�FXUUHQW� OHYHO�RI� WUDGDEOH�VHFWRU�FRPSHWLWLYHQHVV�RXU�UHODWLYH�SURGXFWLYLW\��DQG�WKH�OHYHO�RI�RXU�WHUPV�RI�WUDGH��ZLOO�QRWFKDQJH� GXULQJ� WKH� WUDQVLWLRQ� WR� HTXLOLEULXP�� � ,I� 1HZ� =HDODQG¶VFRPSHWLWLYHQHVV�LV�FXUUHQWO\�KLJKHU�RU�ORZHU�WKDQ�WKH�OHYHO�LW�LV�OLNHO\WR�VHWWOH�DW�LQ�WKH�PHGLXP�WHUP��WKHQ�RXU�HTXLOLEULXP�H[FKDQJH�UDWH�LVDOVR�OLNHO\�WR�FKDQJH�
)LQDOO\��ZH�DFNQRZOHGJH�WKDW�PRGHOOLQJ�H[FKDQJH�UDWHV�DQG�GHULYLQJDFFXUDWH� PHDVXUHV� RI� HTXLOLEULXP� H[FKDQJH� UDWHV� LV� H[FHSWLRQDOO\GLIILFXOW�� �:KLOH�WKLV�SDSHU�WDNHV�RQH�VSHFLILF�DSSURDFK�WR�REWDLQ�DQHVWLPDWH� RI� HTXLOLEULXP�� LW� LV� XVHIXO�� DQG� LQGHHG� QHFHVVDU\�� WRHYDOXDWH� WKLV� HVWLPDWH� LQ� WKH� FRQWH[W� RI� D� YDULHW\� RI� GLIIHUHQWDSSURDFKHV� DQG� WHFKQLTXHV�� � $� IRUWKFRPLQJ� GLVFXVVLRQ� SDSHU� ZLOOGLVFXVV� DOWHUQDWLYH� HVWLPDWHV� EDVHG� RQ� WKH� FRQFHSW� RI� 3XUFKDVLQJ3RZHU�3DULW\��VHH�%URRN�	�+DUJUHDYHV���������

��
�5HIHUHQFHV
$UWXV�� -� �������� ³0HWKRGV� RI� DVVHVVLQJ� WKH� ORQJ�UXQ� HTXLOLEULXPYDOXH�RI�DQ�H[FKDQJH�UDWH�´�,0)�:RUNLQJ�3DSHU��������
%D\RXPL�� 7� DQG� +� )DUXTHH� �������� ³$� FDOLEUDWHG� PRGHO� RI� WKHXQGHUO\LQJ�FXUUHQW�DFFRXQW´�� � ,Q�,VDUG��3�DQG�+��)DUXTHH��HGV��([FKDQJH� 5DWH� $VVHVVPHQW�� ([WHQVLRQV� RI� WKH�0DFURHFRQRPLF%DODQFH� $SSURDFK�� ,0)� 2FFDVLRQDO� 3DSHU� ����� :DVKLQJWRQ'&�
%D\RXPL�� 7�� 3� &ODUN�� 6� 6\PDQVN\� DQG� 0� 7D\ORU� �������� ³7KHUREXVWQHVV� RI� HTXLOLEULXP� H[FKDQJH� UDWH� FDOFXODWLRQV� WRDOWHUQDWLYH� DVVXPSWLRQV� DQG� PHWKRGRORJLHV´� LQ� :LOOLDPVRQ�� -�(G���(VWLPDWLQJ�(TXLOLEULXP�([FKDQJH�5DWHV�
%URRN�� $� DQG� '� +DUJUHDYHV� �������� ³333�EDVHG� DQDO\VLV� RI� 1HZ=HDODQG¶V� HTXLOLEULXP� H[FKDQJH� UDWH´�� 5HVHUYH� %DQN� RI� 1HZ=HDODQG�'LVFXVVLRQ�3DSHU��'3���������IRUWKFRPLQJ�
)DUXTHH��+� DQG�*�'HEHOOH� �������� ³6DYLQJ�LQYHVWPHQW� EDODQFHV� LQLQGXVWULDO�FRXQWULHV��DQ�HPSLULFDO�LQYHVWLJDWLRQ´���,Q�,VDUG��3�DQG+�)DUXTHH��HGV���([FKDQJH�5DWH�$VVHVVPHQW��([WHQVLRQV�RI� WKH0DFURHFRQRPLF�%DODQFH�$SSURDFK��,0)�2FFDVLRQDO�3DSHU�����:DVKLQJWRQ�'&�
*ROGVWHLQ�� 0� DQG� 0� .KDQ� �������� ³,QFRPH� DQG� SULFH� HIIHFWV� LQIRUHLJQ� WUDGH��� LQ� -RQHV� DQG� .HQHQ� �HGV��� +DQGERRN� RI,QWHUQDWLRQDO�(FRQRPLFV�9RO����SS����������
+DUJUHDYHV�� '� DQG� %� :KLWH� �������� ³0HDVXUHV� RI� 1HZ� =HDODQG
VHIIHFWLYH�H[FKDQJH�UDWH�´�5HVHUYH�%DQN�2I�1HZ�=HDODQG�%XOOHWLQ�������SS������
,VDUG�� 3� DQG� +� )DUXTHH� �HGV�� �������� ³([FKDQJH� UDWH� DVVHVVPHQW�H[WHQVLRQV� RI� WKH� PDFURHFRQRPLF� EDODQFH� DSSURDFK�´� ,0)2FFDVLRQDO�3DSHU������:DVKLQJWRQ�'&�



��
,VDUG�� 3� DQG�0�0XVVD� �������� ³$� PHWKRGRORJ\� IRU� H[FKDQJH� UDWHDVVHVVPHQW´�� � ,Q� ,VDUG��3� DQG�+�)DUXTHH� �HGV���([FKDQJH�5DWH$VVHVVPHQW�� ([WHQVLRQV� RI� WKH� 0DFURHFRQRPLF� %DODQFH$SSURDFK��,0)�2FFDVLRQDO�3DSHU������:DVKLQJWRQ�'&�
.XQWH��$��-�+DPLOWRQ��-�'L[RQ�DQG�0�&OHPHQV���������³(VWLPDWLQJQDWLRQDO� ZHDOWK�� PHWKRGRORJ\� DQG� UHVXOWV�´� :RUOG� %DQN(QYLURQPHQWDO�(FRQRPLFV�:RUNLQJ�3DSHU�����
0DF'RQDOG��5���������³&RQFHSWV�WR�FDOFXODWH�HTXLOLEULXP�H[FKDQJHUDWHV��DQ�RYHUYLHZ�´�PLPHR��8QLYHUVLW\�RI�6WUDWKFO\GH�
0DVVRQ�� 3�� 6� 6\PDQVN\� DQG� *� 0HUHGLWK� �������� ³08/7,02'0DUN� ,,�� D� UHYLVHG� DQG� H[WHQGHG� PRGHO�´� � ,0)� 2FFDVLRQDO3DSHU�1R�����:DVKLQJWRQ��,QWHUQDWLRQDO�0RQHWDU\�)XQG�
5HLQKDUW�� &� �������� ³'HYDOXDWLRQ�� UHODWLYH� SULFHV� DQG� LQWHUQDWLRQDOWUDGH��� ,QWHUQDWLRQDO�0RQHWDU\�)XQG�6WDII�3DSHUV�� ���� SS���������
:DGKZDQL�� 6� �������� ³&XUUHQF\� 3X]]OHV´�� 6SHHFK� GHOLYHUHG� DW� WKH/RQGRQ�6FKRRO�RI�(FRQRPLFV�RQ����6HSWHPEHU������
:LOOLDPVRQ��-���������³7KH�H[FKDQJH�UDWH�V\VWHP�´�3ROLF\�$QDO\VHVLQ� ,QWHUQDWLRQDO� (FRQRPLFV�� ��� ,QVWLWXWH� IRU� ,QWHUQDWLRQDO(FRQRPLFV�
:LOOLDPVRQ�� -� �������� ³(VWLPDWHV�RI�)((56´� LQ�:LOOLDPVRQ�� -� �HG�(VWLPDWLQJ� (TXLOLEULXP� ([FKDQJH� 5DWHV�� ,QVWLWXWH� IRU,QWHUQDWLRQDO�(FRQRPLFV��:DVKLQJWRQ�'&�
:LQNHOPDQQ��/���������³$�VWXG\�RI�SDVV�WKURXJK�HODVWLFLWLHV�IRU�1HZ=HDODQG� LPSRUW� PDUNHWV�´� 5HVHUYH� %DQN� RI� 1HZ� =HDODQG'LVFXVVLRQ�3DSHU�*�����

��
$SSHQGL[
7KLV� DSSHQGL[�SURYHV� WKH� VLPSOH� GHFRPSRVLWLRQ� RI� WKH� HODVWLFLW\� RIWKH�WUDGH�EDODQFH�WR�WKH�H[FKDQJH�UDWH�GLVFXVVHG�LQ�WKH�WH[W�
:H�FDQ�ZULWH�WKH�WUDGH�EDODQFH�DV�

030;3;7% �� -= � �$��
:KHUH�3;�DQG�30�DUH�GRPHVWLFDOO\�GHQRPLQDWHG�H[SRUW�DQG�LPSRUWSULFHV��DQG�;�DQG�0�DUH�H[SRUW�DQG�LPSRUW�YROXPHV�
1RUPDOLVH� WKH� QRPLQDO� H[FKDQJH� UDWH� WR� RQH� DQG� GLIIHUHQWLDWH� $�ZLWK�UHVSHFW�WR�LW�
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5HDUUDQJH� DQG� DGG� VRPH� (� WHUPV� �VLQFH� WKH� H[FKDQJH� UDWH� ZDVQRUPDOLVHG�WR�RQH��
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7KH�WHUPV�LQVLGH�HDFK�VHW�RI�EUDFNHWV�DUH�HODVWLFLWLHV�

( ) ( )(30(0(3;(; 030;3;
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+HUH� ZH� VLPSOLI\� WKH� DOJHEUD� E\� DVVXPLQJ� WKH� WUDGH� EDODQFH� LVLQLWLDOO\� LQ� EDODQFH� �LH� 3;�;�  � 30�0��� � 7KLV� FDQ� HDVLO\� EHJHQHUDOLVHG� DQG� LQ� WKH� DFWXDO�PDFURHFRQRPLF�EDODQFH�PRGHO�ZH�GRQRW�PDNH� WKLV� DVVXPSWLRQ�� � 6LQFH� WKH� HODVWLFLW\� RI� H[SRUW� YROXPHV�H[SRUW�SULFHV�DQG�LPSRUW�SULFHV�WR�WKH�H[FKDQJH�UDWH�ZLOO�EH�QHJDWLYH�DQG� WKH� HODVWLFLW\� RI� LPSRUW� YROXPHV� WR� WKH� H[FKDQJH� UDWH� ZLOO� EH



��
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