
7KH�&HQWUDO�%DQN�RI�+XQJDU\

7KH�+XQJDULDQ�4XDUWHUO\�3URMHFWLRQ�0RGHO��1�(�0��

1RQ�WHFKQLFDO�VXPPDU\ �

$EVWUDFW
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PDLQ� FKDUDFWHULVWLFV�� 7KH� HQWLUH� GRFXPHQWDWLRQ� RI�1�(�0�� FRQWDLQLQJ� WHFKQLFDO� GHWDLOV� VXFK� DV
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7DEOH�RI�&RQWHQWV
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,,��8VHV�RI�WKH�PRGHO BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
,,,��$Q�RXWOLQH�RI�WKH�WKHRUHWLFDO�XQGHUSLQQLQJV�RI�WKH�PRGHO BBBBBBBBBBBBBBBBBBBBBBB �
,9��$�GHWDLOHG�GHVFULSWLRQ�RI�WKH�VWUXFWXUH�RI�WKH�PRGHO BBBBBBBBBBBBBBBBBBBBBBBBBBBB �

,9����3URGXFWLRQ�IXQFWLRQ�DQG�IDFWRU�GHPDQGV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
,9����&RPSRQHQWV�RI�DJJUHJDWH�GHPDQG BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
,9����3ULFHV�DQG�FRVWV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
,9����)LVFDO�SROLF\�DQG�WKH�JRYHUQPHQW�VHFWRUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
,9����7UDGH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
,9����0RQHWDU\�DQG�ILQDQFLDO�VHFWRUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��

9��$Q�RXWOLQH�RI�WKH�NH\�FKDUDFWHULVWLFV�RI�WKH�PRGHO BBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
9����6LPXODWLRQ�RI�D���\HDU�VKRUW�WHUP�LQWHUHVW�UDWH�VKRFN�RI�����E�S� BBBBBBBBBBBBBBBBBBB��
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9����6LPXODWLRQ�RI�D���\HDU�RLO�SULFH�VKRFN�RI����SHU�FHQW BBBBBBBBBBBBBBBBBBBBBBBBBBBBB��

9,��&RQFOXVLRQV�DQG�IXWXUH�ZRUNV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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,��,QWURGXFWLRQ

7KH�4XDUWHUO\�3URMHFWLRQ�0RGHO��1�(�0���IROORZV�WKH�VWDQGDUG�VHWXS��LW�LV�VXSSO\�GHWHUPLQHG�LQ
WKH�ORQJ�UXQ��ZKLOH�LQ�WKH�VKRUW�WHUP�FKDQJHV�LQ�GHPDQG�GXH�WR�VOXJJLVK�DGMXVWPHQW�PHFKDQLVPV
GHWHUPLQHV� PRVW� RI� WKH� YDULDEOHV�� 7KH� 1�(�0�� PRGHO� LV� D� PHGLXP�VFDOHG� VWUXFWXUDO� PRGHO�
FRPSULVLQJ�RI�����YDULDEOHV��RI�ZKLFK����YDULDEOHV�DUH�H[RJHQRXV���7KHUH�DUH�����HTXDWLRQV�LQ�WKH
PRGHO�ZLWK����EHKDYLRXUDO�HTXDWLRQV��7KH�PRGHO�LV�FRGHG�LQ�:LQ6ROYH�
7KH� GLIIHUHQW� FRPSRQHQWV� RI� QDWLRQDO� DFFRXQWV� DUH� PRGHOOHG� ZLWK� HVWLPDWHG� EHKDYLRXUDO
HTXDWLRQV�FRQWDLQLQJ�WKHRUHWLFDO�UHVWULFWLRQV�DQG�DW�WKH�VDPH�WLPH��WKH�FRQVLVWHQF\�RI�VWRFNV�DQG
IORZV�DUH�DFKLHYHG�YLD�DFFRXQWLQJ�LGHQWLWLHV��$Q� LQWHUHVWLQJ�IHDWXUH�RI�WKH�PRGHO� LV� WKDW� LW� WUHDWV
SULYDWH�DQG�SXEOLF�FDSLWDO��ODERXU�GHPDQG�DQG�SULFHV�GLIIHUHQWO\�
7KH�PRGHO�ZRUNV�DW�TXDUWHUO\�IUHTXHQF\��DQG�PRVW�RI�WKH�EHKDYLRXUDO�HTXDWLRQV�DUH�HVWLPDWHG�RQ
WKH� VDPSOH� IRU� WKH� SHULRG� EHWZHHQ� ����� DQG� ������ %HKDYLRXUDO� HTXDWLRQV� ZHUH� HVWLPDWHG� E\
*HQHUDOLVHG� 0HWKRG� RI� 0RPHQWV� �*00�� RU� 2/6�� 6RPH� FRHIILFLHQWV� DUH� ERUURZHG� IURP
PLFURHFRQRPHWULF�UHVHDUFK��H�J��HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�FDSLWDO�DQG�ODERXU��HODVWLFLW\�RI
XQHPSOR\PHQW� WR� QRPLQDO� SULYDWH�ZDJHV���0RVW� RI� WKH� GDWD� DUH� EDVHG� RQ� WKH� 61$�GHILQLWLRQ�
ZKLOH�VRPH��H�J��FDSLWDO�VWRFN��JRYHUQPHQW��KRXVLQJ�DQG�FRUSRUDWH�LQYHVWPHQW��DUH�FDOFXODWHG�E\
WKH�(FRQRPLFV�'HSDUWPHQW�RI�WKH�01%� �

7KH�PRGHO� FXUUHQWO\� UXQV� RQ� EDFNZDUG�ORRNLQJ�PRGH�� EXW� WKH� SODQQHG� UHYLVHG� YHUVLRQ� RI� WKH
PRGHO�ZLOO�DOVR�LQFRUSRUDWH�IRUZDUG�ORRNLQJ�HOHPHQWV��QDPHO\�PRGHO�FRQVLVWHQW�H[SHFWDWLRQV�DQG
IRUZDUG�ORRNLQJ�SROLF\�UXOHV�
1�(�0�� FRQWDLQV� SROLF\� UXOHV� IRU�PRQHWDU\� DQG� ILVFDO� SROLF\�� HDFK� KHOSLQJ� LQ� VWDELOLVLQJ� EXGJHW
GHILFLW�DQG�LQIODWLRQ�

������������������������������������������������
� �2Q�WKH�FDOFXODWLRQ�RI�FDSLWDO�VWRFN�VHH�3XOD��������
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,,��8VHV�RI�WKH�PRGHO

7KH� RULJLQV� RI� WKH� 1�(�0�� GDWH� EDFN� WR� ������ ZKHQ� WKH� 01%�� WRJHWKHU� ZLWK� WKH� 1DWLRQDO
,QVWLWXWH�IRU�(FRQRPLF�DQG�6RFLDO�5HVHDUFK��1,(65���VWDUWHG�WR�LQFOXGH�+XQJDU\�LQ�WKH�1,*(0
JOREDO�PRGHO� � �7KLV�SURMHFW�UHVXOWHG�LQ�WKH�+XQJDULDQ�EORFN�RI�WKH�1,*(0��7KLV�ZDV�SULPDULO\
XVHG�IRU�VLPXODWLRQV��VFHQDULR�DQDO\VHV��DQG�SURMHFWLRQV�RQ�VRPH�ZRUOG�YDULDEOHV�ZHUH�DOVR�JDLQHG
IURP�1,*(0��H�J��IRUHLJQ�LPSRUW�GHPDQG��
7KH�ILUVW�YHUVLRQ�RI�WKH�1�(�0��PRGHO�ZDV�GHYHORSHG�LQ�������3DUW�RI�WKH�ZRUN�ZDV�FDUULHG�RXW
ZLWK� WKH� DVVLVWDQFH� RI� WKH�(&%��&XUUHQWO\�� WKH�PRGHO� LV� ERWK� XVHG� IRU� SROLF\� VLPXODWLRQV� DQG
IRUHFDVWLQJ��7KH�01%·V�SURMHFWLRQV�DUH�JHQHUDOO\�SHUIRUPHG�DW�WKH�&RQMXQFWXUDO�$VVHVVPHQW�DQG
3URMHFWLRQV� 'LYLVLRQ� RI� WKH� (FRQRPLFV� 'HSDUWPHQW�� 1�(�0�� LV� KDQGOHG� E\� WKH� 0RGHO
'HYHORSPHQW�8QLW�RI�WKLV�GLYLVLRQ�
7KH� 01%� SXEOLVKHV� LWV� FRPSUHKHQVLYH� PDFURHFRQRPLF� SURMHFWLRQV� LQ� LWV� 4XDUWHUO\� 5HSRUW� RQ
,QIODWLRQ��7KHVH�IRUHFDVWV�DUH�SUHSDUHG�E\�XVLQJ�WKH�1�(�0��DQG�UHO\LQJ�RQ�LQIRUPDWLRQ�KDQGOHG�E\
H[SHUWV��,W�LV�ZRUWK�QRWLQJ�WKDW�WKH�SURMHFWLRQV�SXEOLVKHG�TXDUWHUO\�DUH�EDVHG�RQ�ERWK�PRGHO�UXQV
DQG�RWKHU�IRUHFDVWLQJ�PHWKRGV��7KH� ODWWHU�FRPSULVHV�RI�H[SHUW�IRUHFDVWLQJ�V\VWHPV�XVLQJ�SDUWLDO
HFRQRPHWULF� HTXDWLRQV � ��SXUH�H[SHUW� MXGJHPHQWV�� WLPH�VHULHV� WHFKQLTXHV � � DQG� LQGLFDWRU�PRGHOV� �

7KH�PRGHO�EDVHG� DQG� H[SHUW� IRUHFDVWV� DUH� WKHQ� KDUPRQLVHG� E\� DGMXVWLQJ� WKH� LPSOLHG� UHVLGXDOV� RI
1�(�0��� +HQFH�� WKH� ILQDO� SURMHFWLRQ� LV� D� FRQVHQVXV� RI� PRGHO�EDVHG� DQG� H[SHUW� OHYHO� �PRVWO\
VHFWRUDO�� LQIRUPDWLRQ��1�(�0��ZDV� ILUVW� DSSOLHG� GXULQJ� WKH� IRUHFDVWLQJ� SURFHVV� RI� WKH� )HEUXDU\
�����LVVXH�RI�4XDUWHUO\�5HSRUW�RQ�,QIODWLRQ� �

$V�PHQWLRQHG� HDUOLHU�� 1�(�0�� LV� DOVR� XVHG� IRU� VLPXODWLRQV� DQG� VFHQDULR� DQDO\VHV�� 2Q� WKH� RQH
KDQG��WKHVH�FDQ�WDNH�WKH�IRUP�RI�XSGDWLQJ�WKH�SURMHFWLRQV�ZLWK�FKDQJLQJ�VRPH�RI�WKH�H[RJHQRXV
DVVXPSWLRQV��2Q� WKH� RWKHU��1�(�0�� LV� DOVR� DSSOLHG� IRU� FDUU\LQJ� RXW�PRUH� FRPSOH[� SROLF\� DQG
PDFURHFRQRPLF� VLPXODWLRQV�� 'XULQJ� WKHVH� VLPXODWLRQV�� WKRXJK� FXUUHQWO\� RQO\� LQ� D� EDFNZDUG�
ORRNLQJ� IDVKLRQ��SROLF\� UXOHV� DUH� VZLWFKHG�RQ��0RQHWDU\�SROLF\�FDQ� IROORZ�D�7D\ORU�UXOH� W\SH�� D
IL[HG�QRPLQDO� LQWHUHVW�UDWH��D�IL[HG�UHDO� LQWHUHVW�UDWH�DQG�PRUH� LPSRUWDQWO\�DQ� LQIODWLRQ�WDUJHWLQJ
UXOH��$W�WKH�VDPH�WLPH��ILVFDO�SROLF\·V�EHKDYLRXU�FDQ�EH�PRGHOOHG�E\�VWDELOLVLQJ�WKH�GHILFLW�WR�*'3
������������������������������������������������
	 �)RU�PRUH�GHWDLOV�RQ�WKH�+XQJDULDQ�EORFN�RI�1,*(0�VHH�-DNDE�.RYiFV��������
 �6HH��IRU�H[DPSOH��9iUSDORWDL��������RQ�LQIODWLRQ��-DNDE�.RYiFV�/ ULQF]��������RQ�H[SRUWV��-DNDE�9DGDV��������RQ
KRXVHKROGV·�FRQVXPSWLRQ��DQG�+RUQRN�-DNDE��������RQ�DQ�HVWLPDWHG�1HZ�.H\QHVLDQ�3KLOOLSV�&XUYH��1.3&��� �6HH�H�J��5HSSD��������� � 6HH� 3XOD�5HLII� ������� DQG� 9DGDV� �������� 2Q� D� JHQHUDO� GLVFXVVLRQ� RI� IRUHFDVWLQJ� PHWKRGV� XVHG� DW� WKH� &]HFK�
+XQJDULDQ��3ROLVK��6ORYDNLDQ�DQG�6ORYHQLDQ�FHQWUDO�EDQNV�VHH�+RUQRN�HW�DO���������
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UDWLR�E\�DGMXVWLQJ�SHUVRQDO�LQFRPH�WD[HV��JRYHUQPHQW�H[SHQGLWXUHV�RU�ERWK��)RU�VRPH�VLPXODWLRQ
H[HUFLVHV�WKH�ZDJH�HTXDWLRQ�FDQ�DOVR�EH�HDVLO\�PRGLILHG��QRPLQDO�ZDJHV�PD\�EH�GHWHUPLQHG�E\�WKH
*'3� GHIODWRU�� FRUH� LQIODWLRQ� RU� FRQVXPHU� SULFHV��+HQFH�� WKH� ZDJH�EDUJDLQLQJ�PHFKDQLVP� FDQ
DOVR�WDNH�GLIIHUHQW�IRUPV�

,,,���$Q�RXWOLQH�RI�WKH�WKHRUHWLFDO�XQGHUSLQQLQJV�RI�WKH�PRGHO

7KH�1�(�0��PRGHO�KDV� WKH� IHDWXUHV�RI�QHRNH\QHVLDQ�PRGHOV��ZLWK�YHUWLFDO�3KLOOLSV�FXUYH� LQ� WKH
ORQJ�UXQ��DQG�QRPLQDO�ULJLGLWLHV�LQ�WKH�VKRUW�UXQ��6KRUW�UXQ�VOXJJLVK�DGMXVWPHQWV�DUH�FDSWXUHG�E\
WKH�IDFW�WKDW�PRVW�RI�WKH�HTXDWLRQV�DUH�ZULWWHQ�LQ�HUURU�FRUUHFWLRQ�IRUPV��(&0��
,Q�WKH�ORQJ�UXQ�WKH�PRGHO� LV�GHWHUPLQHG�E\�WKH� VXSSO\�EORFN��ZKHUH�WKH�SURGXFWLRQ�IXQFWLRQ�KDV
WZR� LQSXWV�RI�FDSLWDO�DQG� ODERXU��7KH�VWRFNV�RI� ODERXU� DQG�FDSLWDO�DUH�GLYLGHG� LQWR�SULYDWH� DQG
SXEOLF� VHFWRUV�� 7HFKQRORJLFDO� SURJUHVV� LV� PRGHOOHG� DV� ODERXU� DXJPHQWLQJ�� $V� RXU
PLFURHFRQRPHWULF�HPSLULFDO� ILQGLQJV�VXJJHVW��FDSLWDO�DQG� ODERXU� DUH�QRW�SHUIHFW� VXEVWLWXWHV�� WKH
IXQFWLRQDO� IRUP�RI� WKH�SURGXFWLRQ� LV�D�&RQVWDQW�(ODVWLFLW\�RI�6XEVWLWXWLRQ� �&(6�� IXQFWLRQ��7KH
ORQJ�UXQ� SDWK� RI� WKH� PRGHO� LV� WKHQ� GHWHUPLQHG� E\� DQ� DVVXPHG� UDWH� RI� ODERXU� DXJPHQWLQJ
WHFKQRORJLFDO� SURJUHVV�� D� GHPRJUDSKLFDOO\� JLYHQ� ODERXU� IRUFH�� DQ� DVVXPSWLRQ� RQ� WKH� 1RQ
$FFHOHUDWLQJ�,QIODWLRQ�5DWH�RI�8QHPSOR\PHQW��1$,58���DQG�ILQDOO\��E\�IRUHLJQ�LQWHUHVW�UDWHV�DQG
ULVN�SUHPLXP�
:KHQ�HVWDEOLVKLQJ�WKH�ORQJ�UXQ�EDVHOLQH�SDWK�RI�WKH�PRGHO��RQH�VKRXOG�WDNH�LQWR�DFFRXQW�VHYHUDO
VSHFLDOLWLHV�DULVLQJ� IURP�WKH� WUDQVLWLRQDO�QDWXUH�RI� WKH�+XQJDULDQ�HFRQRP\��/DERXU� IRUFH� LQ� WKH
ORQJ� UXQ� LV�GHWHUPLQHG�E\�D�GHPRJUDSKLF�SURMHFWLRQ�DQG�DQ�DFWLYLW\�SURMHFWLRQ��'XH� WR� VHYHUDO
LQVWLWXWLRQDO� DQG� GHPRJUDSKLF� UHDVRQV�� WKH� DFWLYLW\� UDWH� LV� ORZHU� LQ� +XQJDU\� WKDQ� LQ� RWKHU
(XURSHDQ� FRXQWULHV�� ,Q� WKH� ORQJ� UXQ�� KRZHYHU�� WKH� DFWLYLW\� UDWH� FRQYHUJHV� WR� WKH� DYHUDJH� RI
(XURSHDQ�8QLRQ�FRXQWULHV��$V�+XQJDU\�LV�D�WUDQVLWLRQ��FRQYHUJLQJ��FRXQWU\��WKH�FDSLWDO�WR�RXWSXW
UDWLR� FDQQRW� EH� WUHDWHG� FRQVWDQWO\� RQ� WKH� DYHUDJH�� 7KH� YDULDEOH� RI� ODERXU� DXJPHQWLQJ
WHFKQRORJLFDO�SURJUHVV�KDV�EHHQ�FDOLEUDWHG�LQ�D�ZD\�WKDW��JLYHQ�RXU�DVVXPSWLRQ�RQ�ODERXU�IRUFH�
WKH�FDSLWDO�WR�RXWSXW�UDWLR�UHDFKHV�(XURSHDQ�OHYHOV�LQ�WKH�ORQJ�UXQ��2QH�ZRXOG�DUJXH�WKDW�GXH�WR
ODUJH�VWUXFWXUDO�FKDQJHV�LQ�+XQJDU\��1$,58�VKRXOG�QRW�EH�WUHDWHG�DV�FRQVWDQW��,Q�IDFW��1$,58
ZDV� FRQVWUXFWHG� E\� +3�ILOWHULQJ� XQHPSOR\PHQW� LQ� WKH� SDVW�� ,Q� WKH� ORQJHU� UXQ� ZH� DVVXPH� D
FRQVWDQW�OHYHO�RI�WKLV�YDULDEOH�
��������������������������������������������������������������������������������������������������������������������������������������������������������
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7KH�GHPDQG�VLGH�RI�WKH�PRGHO�LV�UHODWLYHO\�VWDQGDUG��DV�FRQVXPSWLRQ�LV�D�IXQFWLRQ�RI�LQFRPH�DQG
�ILQDQFLDO� DQG� KRXVLQJ�� ZHDOWK�� 3ULYDWH� ODERXU� DQG� FDSLWDO� GHPDQG� �DQG� KHQFH� LQYHVWPHQW�� LV
GHWHUPLQHG� E\� SURILW� PD[LPLVDWLRQ� FRQGLWLRQV�� 3XEOLF� HPSOR\PHQW� DQG� FDSLWDO�� KRZHYHU�� LV
PRGHOOHG� H[RJHQRXVO\�� ([SRUWV� DQG� LPSRUWV� GHSHQG� RQ� UHODWLYH� H[SRUW�� DQG� LPSRUW� SULFHV�
UHVSHFWLYHO\�� ,Q� WKH� ORQJ�UXQ�� WKH� +XQJDULDQ� H[SRUW� PDUNHW� VKDUH� LV� DVVXPHG� WR� EH� FRQVWDQW�
KRZHYHU�� DQ� LQWHJUDWLRQDO� HIIHFW� LV� DOVR� HVWLPDWHG� WR� WDFNOH� WKH� LQFUHDVLQJ�PDUNHW� VKDUH�� ZKLFK
FKDUDFWHUL]HG� WKH� SDVW� DQG� LV� H[SHFWHG� WR� KROG� RXW� RYHU� WKH�PHGLXP� WHUP� LQ� WKH� IXWXUH�� 7KLV
LQWHJUDWLRQ� HIIHFW� LV� FDSWXUHG� E\� D� VSHFLDO� LQWHJUDWLRQ� YDULDEOH�� HTXDO� WR� RXU� ODERXU� DXJPHQWLQJ
WHFKQRORJLFDO�SURJUHVV�PHDVXUH� IRU� WKH�SDVW��)RU�SURMHFWLRQV�� KRZHYHU�� D� VPRRWK� VORZGRZQ�RI
LQWHJUDWLRQ�FRPSDUHG�WR�WKH�ODERXU�DXJPHQWLQJ�WHFKQRORJLFDO�SURJUHVV�LV�DVVXPHG�
$�VSHFLDO�IHDWXUH�RI�WKH�PRGHO�LV�WKDW��DSDUW�IURP�UHODWLYH�SULFH�HIIHFWV��LPSRUW�GHPDQG�GHSHQGV
QRW�RQ�DJJUHJDWH�GHPDQG��EXW�RQ�D��LPSRUW�FRQWHQW��ZHLJKWHG�VXP�RI�GHPDQG�FRPSRQHQWV��ZLWK
WKH�KLJKHVW�LPSRUW�FRQWHQW�VKDUH�IRU�H[SRUWV� �

7KH�SULFH�ZDJH�EORFN� LV�VHW�XS� LQ�D�ZD\�WKDW�� IRU�D�JLYHQ�SRWHQWLDO�RXWSXW�� WKH�RXWSXW�JDS�DQG� WKH
XQHPSOR\PHQW� JDS� �WKH� GLIIHUHQFH� EHWZHHQ� DFWXDO� XQHPSOR\PHQW� DQG� 1$,58�� IRUFHV� DFWXDO
*'3� WR�EH� HTXDO� WR� WKH�SRWHQWLDO� LQ� WKH� ORQJ� UXQ��$V�XVXDO�� WKH�RXWSXW� JDS� FKDQJHV� GRPHVWLF
LQIODWLRQ��DQG�WKXV��DW�D�JLYHQ�H[FKDQJH�UDWH�OHYHO��WKH�UHDO�H[FKDQJH�UDWH��7KH�GLIIHUHQFH�EHWZHHQ
DFWXDO�HPSOR\PHQW�DQG�SRWHQWLDO�FKDQJHV�UHDO�SULYDWH�ZDJHV��LQIOXHQFLQJ�LQ�WXUQ�WKH�UHDO�H[FKDQJH
UDWH�WKURXJK�WKH�SULFH�HTXDWLRQ��,Q�WKH�ORQJ�UXQ��SULYDWH�QRPLQDO�ZDJHV�GHSHQG�RQ�WKH�PDUJLQDO
YDOXH� RI� ODERXU� GHULYHG� IURP� WKH� SURGXFWLRQ� IXQFWLRQ�� ,Q� WKH� ORQJ�UXQ�� WKH� *'3� GHIODWRU� LV
GHWHUPLQHG�E\�XQLW�ODERXU�FRVWV��3XEOLF�ZDJHV�DUH�DOVR�PRGHOOHG�E\�DQ�HUURU�FRUUHFWLRQ�WR�SULYDWH
ZDJHV��DOWKRXJK�LQ�IRUHFDVWV�WKH\�DUH�XVXDOO\�WUHDWHG�DV�H[RJHQRXV��)RU�VRPH�VLPXODWLRQ�H[HUFLVHV�
KRZHYHU�� WKHUH� LV� DQ� RSWLRQ� WR� XVH� FRQVXPHU� SULFHV� RU� FRUH� LQIODWLRQ� LQ� WKH� �SULYDWH�� ZDJH
EDUJDLQLQJ�PHFKDQLVP�� 7KH� NH\� FRQVXPHU� SULFH� LWHP� LV� WKH� FRUH� LQIODWLRQ� GHSHQGLQJ� ERWK� RQ
LPSRUW� SULFHV� DQG� GRPHVWLF� SULFHV� �*'3� GHIODWRU��DV� ZHOO� DV� RQ� LQGLUHFW� WD[HV�� 7KH� FRQVXPHU
SULFH�LQGH[��&3,��LV�WKHQ�D�ZHLJKWHG�DYHUDJH�RI�FRUH�LQIODWLRQ�DQG�H[RJHQRXV�UHJXODWHG��IXHO�DQG
IRRG�SULFHV��+RXVH�SULFHV�DUH�DOVR�PRGHOOHG�DV�D�IXQFWLRQ�RI�SULYDWH�ZDJHV�
6WRFN� DGMXVWPHQW� LV� DOVR� LQFRUSRUDWHG� LQ� WKH� PRGHO�� DOWKRXJK� QRW� WR� D� IXOO� H[WHQW�� 7KH� VXP� RI
FKDQJHV� LQ�ZHDOWK� LQ�WKH�ZKROH�V\VWHP�DGGV�XS�WR�]HUR��1RW�DOO� LQFRPH�DFFRXQWV��KRZHYHU��DUH
FKDQQHOOHG� H[SOLFLWO\� LQ�ZHDOWK� FKDQJHV��'XH� WR� WKH� ODFN�RI� UHOLDEOH�GDWD�� WKH� FRUSRUDWH� LQFRPH
DFFRXQW�LV�QRW�SUHVHQWHG�LQ�WKH�PRGHO��ZKLOH�WKH�FKDQJH�LQ�FRUSRUDWH�ZHDOWK�FRPHV�DV�WKH�UHVLGXDO
IURP� FKDQJHV� LQ� WKH� WKUHH� RWKHU� ZHDOWK� FRPSRQHQWV� �KRXVHKROGV·�� JRYHUQPHQW� DQG� IRUHLJQ
������������������������������������������������
� �7KH�LPSRUW�FRQWHQW�ILJXUHV�ZHUH�FDOFXODWHG�IURP�WKH�LQSXW�RXWSXW�PDWUL[�RI������
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ZHDOWK���,Q�RWKHU�ZRUGV��WKH�FXUUHQW�DFFRXQW�EDODQFH��D�FKDQJH�LQ�JRYHUQPHQW�GHEW�DQG�D�FKDQJH
LQ�KRXVHKROGV·�ILQDQFLDO�DQG�KRXVLQJ�ZHDOWK�MRLQWO\�GHWHUPLQH�WKH�FKDQJH�LQ�WKH�FRUSRUDWH�VHFWRU·V
ZHDOWK��QRW�IHHGLQJ�EDFN�LQWR�WKH�RWKHU�YDULDEOHV�LQ�WKH�PRGHO�
&XUUHQWO\�� WKH�PRGHO� LV�EDFNZDUG�ORRNLQJ�� DQG�DV�VXFK�� WKHUH� LV�QR�UROH� IRU�H[SHFWDWLRQV��0RQHWDU\
SROLF\�PLJKW�IROORZ�D�VWDQGDUG�7D\ORU�UXOH�SROLF\��DQ�LQIODWLRQ�WDUJHWLQJ�UXOH��D�IL[HG�QRPLQDO�DQG�D
EDFNZDUG�ORRNLQJ�IL[HG�UHDO�VKRUW�WHUP�LQWHUHVW�UDWH�SROLF\��,Q�WKH�EDVHOLQH��WKH�QRPLQDO�H[FKDQJH
UDWH� VHW�XS� LV� WUHDWHG� DV� H[RJHQRXV�� DQG� DV� DQ� DOWHUQDWLYH�� EDFNZDUG�ORRNLQJ�XQFRYHUHG� LQWHUHVW
UDWH�SDULW\��8,3��FDQ�DOVR�EH�DQDO\VHG�LQ�WKH�PRGHO�
)LVFDO�SROLF\�LV�UHODWLYHO\�GHWDLOHG�LQ�WKH�PRGHO�ZLWK�VHYHQ�UHYHQXH�LWHPV�DQG�VL[�H[SHQGLWXUH�LWHPV�
)LVFDO�GDWD�DUH�EDVHG�RQ� �DXJPHQWHG��61$�ILJXUHV��ZKLFK� VKRZ� WKH� ILVFDO� VWDQFH� LQFOXGLQJ�RII�
EXGJHW�DFWLYLWLHV�DQG�H[FOXGHV� WHPSRUDU\� LWHPV��0RVWO\� IRU� ORQJ�UXQ� VLPXODWLRQ�SXUSRVHV�� ILVFDO
SROLF\�PLJKW�IROORZ�D�VROYHQF\�UXOH��ZLWK�PRVW�RI�WKH�DGMXVWPHQW�WDNLQJ�SODFH�ZLWK�FKDQJHV�HLWKHU
LQ�SHUVRQDO�LQFRPH�WD[HV�RU�JRYHUQPHQW��QRQ�ODERXU��H[SHQGLWXUHV�

,9��$�GHWDLOHG�GHVFULSWLRQ�RI�WKH�VWUXFWXUH�RI�WKH�PRGHO

,Q�WKLV�VHFWLRQ�ZH�GHVFULEH�WKH�HTXDWLRQV�RI�WKH�PRGHO� LQ�PRUH�GHWDLO��:H�ZLOO�IROORZ�WKH�EORFN
VWUXFWXUH�RI�WKH�PRGHO��ZLWK�VL[�PDLQ�EORFNV��VXSSO\��GHPDQG��SULFHV��WUDGH��ILVFDO�DQG�PRQHWDU\
EORFN��2QH� IHDWXUH�RI� WKH�PRGHO�ZRUWK�PHQWLRQLQJ� LQ� DGYDQFH� LV� WKH� FDUHIXO� VHSDUDWLRQ�RI� WKH
JRYHUQPHQW�IURP�WKH�SULYDWH�VHFWRU�

,9�����3URGXFWLRQ�IXQFWLRQ�DQG�IDFWRU�GHPDQGV

7KH� SURGXFWLRQ� IXQFWLRQ� LV� D� &(6� IXQFWLRQ� ZLWK� WZR� IDFWRUV�� FDSLWDO� DQG� ODERXU�� ZLWK� ODERXU
DXJPHQWLQJ� WHFKQRORJLFDO� SURJUHVV�� %RWK� FDSLWDO� DQG� ODERXU� DUH� GLYLGHG� LQWR� SULYDWH� DQG
JRYHUQPHQW�VHFWRU�
:KHQ� WKH� PRGHO� LV� XVHG� IRU� IRUHFDVWLQJ�� JRYHUQPHQW� FDSLWDO� HYROYHV� E\� DGGLQJ� WKH� H[RJHQRXVO\
GHWHUPLQHG� JRYHUQPHQW� LQYHVWPHQW� WR� WKH� GHSUHFLDWHG� SUHYLRXV� VWRFN�� ZKLOH� LQ� WKH� ORQJ�UXQ
VLPXODWLRQV� ZH� DVVXPH� WKDW� WKH� JURZWK� UDWH� RI� JRYHUQPHQW� FDSLWDO� LV� HTXDO� WR� WKDW� RI� SULYDWH
FDSLWDO��&RUSRUDWH�LQYHVWPHQW�LV�JLYHQ�E\�WKH�ILUVW�RUGHU�FRQGLWLRQ�RI�SURILW�PD[LPLVDWLRQ�ZLWK�WKH�XVH
RI�WKH�SURGXFWLRQ�IXQFWLRQ�
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8VHU�FRVW�RI�FDSLWDO�LV�FDOFXODWHG�XVLQJ�WKH�GHIODWRUV�RI�*'3�DQG�SULYDWH�LQYHVWPHQWV��WRJHWKHU�ZLWK
ORQJ�WHUP�UDWHV��WKH�LQWHUHVW�UDWH�SUHPLXP�DQG�DQ�HIIHFWLYH�FRUSRUDWH�WD[�UDWH� �

7RWDO� HPSOR\PHQW� LV� WKH�VXP�RI� WKH�VHOI�HPSOR\HG�DQG� WKH�QXPEHU�RI�HPSOR\HHV� LQ�HPSOR\PHQW�
7KLV� ODWWHU� LV� IXUWKHU� GLYLGHG� LQWR� SULYDWH� VHFWRU� DQG� JRYHUQPHQW� HPSOR\HHV�� 7KH� QXPEHU� RI
JRYHUQPHQW�HPSOR\HHV� LV� WUHDWHG�VLPLODUO\� WR�JRYHUQPHQW�FDSLWDO ��� ��ZKLOH� WKH�QXPEHU�RI�SULYDWH
VHFWRU�HPSOR\HHV�LV�GHWHUPLQHG�E\�SURILW�PD[LPLVDWLRQ�LQ�WKH�ORQJ�UXQ��ZKLOH� ODJJHG�YDOXHV�DQG
QRPLQDO�SULYDWH�VHFWRU�ZDJHV�DOVR�SOD\�D�UROH�LQ�WKH�VKRUW�UXQ��7KH�WUHQG�UDWH�RI�XQHPSOR\PHQW
�1$,58��LV�VHW�WR�FRQVWDQW�

,9�����&RPSRQHQWV�RI�DJJUHJDWH�GHPDQG

5HDO�*'3�LV�WKH�VXP�RI�UHDO�JRYHUQPHQW�DQG�KRXVHKROGV·�FRQVXPSWLRQ��LQYHVWPHQWV��FKDQJHV�LQ
LQYHQWRULHV�DQG�QHW�H[SRUWV�
+RXVHKROGV·� FRQVXPSWLRQ� H[SHQGLWXUH� LV� GHWHUPLQHG� E\� UHDO� GLVSRVDEOH� LQFRPH� DQG� KRXVHKROGV·
ILQDQFLDO� DQG� KRXVLQJ� ZHDOWK� LQ� WKH� ORQJ� UXQ�� DQG� ODJJHG� FKDQJHV� LQ� FRQVXPSWLRQ� DQG
FRQWHPSRUDQHRXV� FKDQJHV� LQ� UHDO� GLVSRVDEOH� LQFRPH� LQ� WKH� VKRUW� UXQ�� 7KXV�� KRXVHKROGV·� WRWDO
FRQVXPSWLRQ� LV� WKH� VXP� RI� FRQVXPSWLRQ� H[SHQGLWXUH� DQG� JRYHUQPHQW� WUDQVIHUV� LQ� NLQG�
7UDQVIHUV� LQ� NLQG� FDQ� EH� WUHDWHG� DV� H[RJHQRXV�� IL[HG�� RU� WR� JURZ� LQ� OLQH� ZLWK� JRYHUQPHQW
FRQVXPSWLRQ�� $W� WKH� VDPH� WLPH�� WKH� RWKHU� PDMRU� WUDQVIHUV� LWHP� ²� ILQDQFLDO� WUDQVIHUV� ²� DUH
HQGRJHQRXVO\�GHWHUPLQHG�DQG�D�SDUW�RI�GLVSRVDEOH�LQFRPH�
*RYHUQPHQW� FRQVXPSWLRQ� FDQ� EH� WUHDWHG� LQ� WZR� GLIIHUHQW� ZD\V�� ,Q� IRUHFDVWLQJ�� WRWDO� JRYHUQPHQW
FRQVXPSWLRQ� LV� H[RJHQRXV�� ,Q� VLPXODWLRQ�� JRYHUQPHQW� FRQVXPSWLRQ� DWWULEXWDEOH� WR�ZDJHV� DQG
VRFLDO�VHFXULW\�FRQWULEXWLRQ�LV�FDOFXODWHG�E\�WKH�PRGHO��ZKLOH�RWKHU�JRYHUQPHQW�FRQVXPSWLRQ�FDQ
EH� GHULYHG� IURP� ILVFDO� VROYHQF\�� FDQ� EH� IL[HG�� RU� LW� FDQ� JURZ� LQ� OLQH� ZLWK� JURZWK� LQ� SRWHQWLDO
RXWSXW�
$V� IRU� LQYHVWPHQW�� FRUSRUDWH� LQYHVWPHQW� LV� GHULYHG� IURP� WKH� ILUVW� RUGHU� FRQGLWLRQV� RI� WKH
SURGXFWLRQ�IXQFWLRQ��$JDLQ��WKHUH�DUH�VHYHUDO�VZLWFKHV�IRU�JRYHUQPHQW�LQYHVWPHQW��WR�JURZ�LQ�OLQH
ZLWK�SRWHQWLDO�*'3��WR�EH�GHULYHG�IURP�WKH�H[RJHQRXV�JRYHUQPHQW�FDSLWDO�SDWK��RU�WR�EH�JLYHQ
H[RJHQRXVO\��LQ�YDOXH���+RXVHKROGV·�LQYHVWPHQW�²�FRQVLVWLQJ�RI�KRXVLQJ�LQYHVWPHQW�H[FOXVLYHO\��

������������������������������������������������
� �6HH�.iWD\��������DQG�+D\DVKL��������IRU�WKH�MXVWLILFDWLRQ�RI�WKLV�VSHFLILFDWLRQ�� � �3XEOLF�HPSOR\PHQW�PD\�EH�H[RJHQRXV�RU�PD\�JURZ�ZLWK�SULYDWH�HPSOR\PHQW�
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LV� WKH� SURGXFW� RI� KRXVHKROGV·� VDYLQJV� DQG� D�PXOWLSOLHU� JLYHQ� E\� WKH� H[FHVV� UHWXUQ� RI� KRXVLQJ
LQYHVWPHQW�RYHU�WKH�VKRUW�WHUP�LQWHUHVW�UDWH� ���

&KDQJH�LQ�LQYHQWRULHV�LV�WKH�SURGXFW�RI�LWV�ODJJHG�YDOXH�E\�WKH�DYHUDJH�JURZWK�RI�*'3�RYHU�WKH�SDVW
IRXU�TXDUWHUV�

,9����3ULFHV�DQG�FRVWV

0DQXIDFWXULQJ� H[SRUW� DQG� LPSRUW� SULFHV� GHSHQG�RQ� IRUHLJQ� H[SRUW� SULFHV� DQG� WKH� QRPLQDO� HIIHFWLYH
H[FKDQJH�UDWH��1((5���ZKLOH�PDQXIDFWXULQJ�LPSRUW�SULFHV�DUH�DIIHFWHG�E\�WKH�*'3�GHIODWRU�DV
ZHOO��,PSRUW�DQG�H[SRUW�SULFHV�DUH�D�ZHLJKWHG�DYHUDJH�RI�WKH�UHVSHFWLYH�PDQXIDFWXULQJ�SULFHV�DQG
ZRUOG�RLO�DQG�FRPPRGLW\�SULFHV�
*'3�GHIODWRU�PRYHV�LQ�OLQH�ZLWK�WKH�WUHQG�RI�XQLW�ODERXU�FRVWV�LQ�WKH�ORQJ�UXQ��ZLWK�D�SURQRXQFHG
HIIHFW�RI�WKH�RXWSXW�JDS�LQ�WKH�VKRUW�UXQ��&RUH�LQIODWLRQ�LV�D�ZHLJKWHG�DYHUDJH�RI�WKH�*'3�GHIODWRU�
LPSRUW� SULFHV� DQG� LQGLUHFW� WD[HV�� 7R� FDOFXODWH� WRWDO� &3,�� ZH� XVH� WKH� H[RJHQRXVO\� JLYHQ� �JURVV�
SULFHV� RI� XQSURFHVVHG� IRRGVWXIIV�� PRWRU� YHKLFOH� IXHOV� DQG� WKH� DGPLQLVWHUHG� SULFHV��+RXVHKROGV·
FRQVXPSWLRQ� GHIODWRU� JURZV� ZLWK� WKH� WRWDO� &3,�� 6LQFH� KRXVHKROGV� LQYHVW� PDLQO\� RQ� WKH� KRXVLQJ
PDUNHW��D�VSHFLDO�IHDWXUH�RI�WKH�PRGHO�LV�DQ�HTXDWLRQ�PRGHOOLQJ�KRXVLQJ�SULFH�PRYHPHQWV��7KHUH
DUH� WZR� DOWHUQDWLYHV�� DQ� HVWLPDWHG� HTXDWLRQ� ZKHUH� KRXVLQJ� SULFHV� JURZ� LQ� WKH� ORQJ� UXQ� ZLWK
GLVSRVDEOH�LQFRPH��DQG�D�UXOH�WKDW�WKH�JURZWK�LQ�WKHVH�SULFHV�LV�HTXDO�WR�WKDW�RI�WKH�FRQVXPSWLRQ
GHIODWRU��DQG�KHQFH�WR�WKH�JURZWK�RI�WRWDO�&3,��
7KHUH�DUH�WKUHH�HTXDWLRQV� IRU�SULYDWH� VHFWRU�ZDJHV�� UHSUHVHQWLQJ�YDULRXV� IRUPV�RI�ZDJH�EDUJDLQLQJ�
7KH�ORQJ�WHUP�FRPSRQHQWV�FRPH�IURP�WKH�LQYHUVH�RI�WKH�ODERXU�GHPDQG�IXQFWLRQ��HLWKHU�XVLQJ
WKH�*'3�GHIODWRU��FRUH�LQIODWLRQ�RU�WKH�WRWDO�&3,��7KH�GHYLDWLRQ�RI�WKH�DFWXDO�XQHPSOR\PHQW�UDWH
IURP�WKH�1$,58�KDV�D�UROH�LQ�WKH�VKRUW�UXQ�

,9�����)LVFDO�SROLF\�DQG�WKH�JRYHUQPHQW�VHFWRU

7KHUH�DUH�VHYHQ�UHYHQXH� LWHPV�DQG�VL[�H[SHQGLWXUH� LWHPV��&RQVHTXHQWO\�� WKH� ILVFDO�EORFN�RI� WKH
1�(�0�� LV�TXLWH�GHWDLOHG��DOWKRXJK�PDQ\�RI� WKHVH�YDULDEOHV� DUH� H[RJHQRXV�²�JLYHQ�E\�H[SHUWV�²

������������������������������������������������
��� �6HH�9DGDV��������
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ZKHQ� WKH� PRGHO� LV� UXQ� IRU� IRUHFDVWLQJ�� RU� VLPSOH� UXOHV� DUH� DVVXPHG� IRU� VLPXODWLRQV�� 7KH
GHYHORSPHQW�RI�WKH�ILVFDO�EORFN�LV�D�VXEMHFW�IRU�IXUWKHU�UHVHDUFK�
2Q�WKH�UHYHQXH�VLGH��FRUSRUDWH�WD[HV�DUH�SURSRUWLRQDO�WR�QHW�SURILWV��ZKHUH�WKH�HIIHFWLYH�WD[�UDWH�LV
IL[HG� IRU� VLPXODWLRQV��:KHQ� IRUHFDVWLQJ�� WKH� HIIHFWLYH� WD[� UDWH� LV� JLYHQ� E\� H[SHUWV�� LQ� RUGHU� WR
LQFRUSRUDWH�SRVVLEOH�IXWXUH�FKDQJHV�LQ�WKH�WD[DWLRQ�V\VWHP��3HUVRQDO�WD[HV��LQFRPH�WD[HV�DQG�VRFLDO
VHFXULW\� FRQWULEXWLRQ�� FDQ� EH� JLYHQ� E\� ILVFDO� VROYHQF\�� RU� E\� DVVXPLQJ� D� JURZWK� UDWH� HTXDOOLQJ
DYHUDJH�ZDJH�JURZWK�GXULQJ�WKH�SDVW�IRXU�TXDUWHUV��9$7�DQG�H[FLVH�GXWLHV�DUH�SURSRUWLRQDO�WR�WKH
QRPLQDO� YDOXH� RI� KRXVHKROGV·� WRWDO� FRQVXPSWLRQ�� $V� D� UXOH�RI�WKXPE� DVVXPSWLRQ�� RWKHU� WD[HV
LQFOXGLQJ�RWKHU� LQGLUHFW� WD[HV� �RWKHU� WKDQ� WD[HV�RQ�DOFRKROLF�GULQNV� DQG� WREDFFR���PLVFHOODQHRXV� RWKHU
WD[HV�DQG�UHYHQXHV�IURP�FXVWRPV�GXWLHV�JURZ�LQ�OLQH�ZLWK�QRPLQDO�*'3��7KXV��WKHVH�UHYHQXH�LWHPV�GR
QRW�GLUHFWO\�GHSHQG�RQ�WKH�VWUXFWXUH�RI�*'3�JURZWK�LQ�WKH�EDVHOLQH�VHW�XS�RI�WKH�PRGHO��7KHUH�LV
D�IL[HG�DQG�H[RJHQRXVO\�GHWHUPLQHG�DPRXQW�RI�(8�WUDQVIHUV�DV�ZHOO�
2Q� WKH� H[SHQGLWXUH� VLGH�� WUDQVIHUV� LQ� FDVK� DUH� GHWHUPLQHG� E\� LQGH[DWLRQ� �SHQVLRQV��� DQG� E\
XQHPSOR\PHQW� �XQHPSOR\PHQW� EHQHILWV��� *RYHUQPHQW� LQWHUHVW� SD\PHQWV� GHSHQG� RQ� WKH
HYROXWLRQ� RI� GHEW� DQG� ORQJ�WHUP� UDWHV�� 7KH� GHWHUPLQDQWV� RI� SXEOLF� LQYHVWPHQW�� HPSOR\PHQW�
SXEOLF�ZDJHV��JRYHUQPHQW�FRQVXPSWLRQ�DQG�QRQ�ILQDQFLDO�WUDQVIHUV�KDYH�DOUHDG\�EHHQ�GLVFXVVHG
HDUOLHU�� $JDLQ�� DV� D� UXOH�RI�WKXPE� DVVXPSWLRQ�� FRUSRUDWH� VXEVLGLHV� DQG� JRYHUQPHQW� KRXVLQJ
WUDQVIHUV�PRYH� WRJHWKHU�ZLWK� QRPLQDO�*'3� DQG� GR�QRW� FDSWXUH� SUR�� RU� FRXQWHU�F\FOLFDO� ILVFDO
SROLF\�PHDVXUHV�

,9�����7UDGH

)RUHLJQ� WUDGH� LV� GLYLGHG� LQWR� WKH� H[SRUW� DQG� LPSRUW� RI� JRRGV� DQG� VHUYLFHV�� ,PSRUW� GHSHQGV� RQ
GRPHVWLF� GHPDQG� IRU� LPSRUW� DQG� UHDO� HIIHFWLYH� H[FKDQJH� UDWHV� �5((5�� LQ� WKH� ORQJ� UXQ�� 7KH
5((5�IRU�JRRGV� LV�FDOFXODWHG�XVLQJ�IRUHLJQ� LPSRUW�SULFHV�DQG�GRPHVWLF�FRUH� LQIODWLRQ��ZKLOH� LQ
WKH�FDVH�RI�VHUYLFHV�LW�LV�EDVHG�RQ�WKH�&3,��7KHVH�ORQJ�WHUP�GHWHUPLQDQWV�DSSHDU�LQ�WKH�VKRUW�UXQ
DV�ZHOO��WRJHWKHU�ZLWK�DXWRUHJUHVVLYH�WHUPV�
([SRUWV�DUH�JLYHQ�LQ�WKH�ORQJ�UXQ�E\�H[WHUQDO�GHPDQG��WKH�5((5�DQG�D�VSHFLDO�YDULDEOH�FDSWXULQJ
LQWHJUDWLRQ�HIIHFWV��HTXDO�WR�WKH�YDULDEOH�RI�ODERXU�DXJPHQWLQJ�WHFKQRORJLFDO�SURJUHVV�LQ�WKH�SDVW��
7KH�GLIIHUHQFH�EHWZHHQ�WKH�HTXDWLRQV�IRU�JRRGV�DQG�VHUYLFHV�LV�DJDLQ�LQ�WKH�GHILQLWLRQ�RI�WKH�UHDO
HIIHFWLYH�H[FKDQJH�UDWH��IRU�JRRGV��LW�LV�EDVHG�RQ�UHODWLYH�H[SRUW�SULFHV��ZKLOH�IRU�VHUYLFHV�ZH�DJDLQ
XVH�WKH�&3,�EDVHG�5((5���7KHVH�YDULDEOHV�DOVR�HQWHU�LQ�WKH�VKRUW�UXQ�



��

,9�����0RQHWDU\�DQG�ILQDQFLDO�VHFWRU

0RQHWDU\�SROLF\�LV�FXUUHQWO\�PRGHOOHG�ZLWK�EDFNZDUG�ORRNLQJ�SROLF\�UXOHV�GHVFULEHG�HDUOLHU��2QH
PLJKW�FKRRVH�EHWZHHQ�D�VWDQGDUG�7D\ORU�UXOH�SROLF\��DQ�LQIODWLRQ�WDUJHWLQJ�UXOH��D�IL[HG�QRPLQDO
DQG� D� EDFNZDUG�ORRNLQJ� IL[HG� UHDO� VKRUW�WHUP� LQWHUHVW� UDWH� SROLF\�� 7KH� EDQNLQJ� VHFWRU� LV� QRW
H[SOLFLWO\�PRGHOOHG�LQ�WKH�1�(�0��PRGHO�

9��$Q�RXWOLQH�RI�WKH�NH\�FKDUDFWHULVWLFV�RI�WKH�PRGHO

7KH� SURSHUWLHV� RI� WKH� 1�(�0�� DUH� LOOXVWUDWHG� E\� ILYH� VLPXODWLRQ� H[SHULPHQWV�� WKH� UHVXOWV� DUH
SUHVHQWHG�LQ�7DEOHV������:H�ILUVW�DQDO\VH�WKH�UHVSRQVHV�RI�D�PRQHWDU\�WLJKWHQLQJ��WRJHWKHU�ZLWK�D
FRUUHVSRQGLQJ� DSSUHFLDWLRQ� RI� WKH� FXUUHQF\��� 7KHQ� WKH� HIIHFWV� RI� D� ILVFDO� VKRFN� DUH� GHVFULEHG�
7KLUGO\��ZH� H[DPLQH� WKH� TXHVWLRQ� RI� KRZ� WKH�+XQJDULDQ� HFRQRP\� UHDFWV� WR� LQFUHDVHG� IRUHLJQ
GHPDQG� DQG� WKH� HIIHFWV� RI� QRPLQDO� H[FKDQJH� UDWH� DSSUHFLDWLRQ�� )LQDOO\�� ZH� DOVR� VHHN� WR
XQGHUVWDQG�WKH�HIIHFWV�RI�D�ZRUOG�FRVW�VKRFN��D� WHPSRUDU\� LQFUHDVH� LQ�ZRUOG�RLO�SULFHV���)LJXUHV
IRU�PHGLXP�UXQ�HIIHFWV�DUH�UHSRUWHG�LQ�GHWDLO��ZKLOH�WKH�LPSDFWV�IRU����\HDUV�DIWHU�WKH�VKRFNV�DUH
LQFOXGHG�LQ�D�VLQJOH�FROXPQ��6RPH�UHPDUNV�VKRXOG�EH�PDGH�EHIRUH�LQWHUSUHWLQJ�WKH�UHVXOWV�
)LUVW��DV�LW�LV�ZHOO�NQRZQ��SROLF\�IHHGEDFN�PHFKDQLVPV�DUH�HVVHQWLDO�IRU�WKH�ORQJ�UXQ�VWDELOLW\�RI�D
PRGHO�� 6LQFH� DOO� RI� WKHVH� SROLF\� UXOHV� KDG� EHHQ� WXUQHG� RII� IRU� WKHVH� VLPXODWLRQV�� DOWKRXJK
UHSRUWHG��FDXWLRQ�VKRXOG�EH� WDNHQ�ZKHQ� LQWHUSUHWLQJ� ORQJ�UXQ�HIIHFWV��)XUWKHUPRUH�� VLPXODWLRQV
RI� VKRFNV� WKDW� ZRXOG� W\SLFDOO\� WULJJHU� VRPH� VRUW� RI� SROLF\� UHDFWLRQ� �JURZLQJ� GHILFLW� GXH� WR
LQFUHDVHG�JRYHUQPHQW�VSHQGLQJ��DSSUHFLDWLRQ�RI�WKH�FXUUHQF\��DUH�QRW�UHDOLVWLF� LQ�WKH�VHQVH� WKDW
VXFK�UHDFWLRQV�DUH�QRW�DOORZHG�IRU�
6HFRQG�� LQ� WKH�1�(�0��ZRUOG�HFRQRP\� LV� H[RJHQRXVO\�JLYHQ�E\�SURMHFWLRQV�RI� IRUHLJQ�GHPDQG
DQG�SULFHV�� LQ�RUGHU� WR�FDSWXUH� WKH�QRWLRQ�RI� D� VPDOO� RSHQ� HFRQRP\��&RQVHTXHQWO\�� WKH�PRGHO
GRHV� QRW� WDNH� DFFRXQW� RI� DQ\� FKDQJH� LQ� WUDGH� ZLWK� IRUHLJQ� FRXQWULHV� LQGXFHG� E\� WKH� �VHFRQG
URXQG��HIIHFW�RQ�LPSRUW�RI�D�VKRFN�WR�ZRUOG�GHPDQG�
)LQDOO\��DOO�IRUHLJQ�SULFHV�DUH�GHQRPLQDWHG�LQ�HXUR�LQ�WKH�PRGHO��$SSUHFLDWLRQ�RI�WKH�FXUUHQF\�LV
WKHUHIRUH�D�IDOO�LQ�WKH�IRULQW�HXUR�H[FKDQJH�UDWH��$FFRUGLQJO\��D����SHU�FHQW�LQFUHDVH�LQ�WKH�GROODU
SULFH�RI�RLO�ZDV�WUDQVODWHG�LQWR�WKH�VDPH�LQFUHDVH�LQ�WKH�HXUR�SULFH�DV�ZHOO�



��

9�����6LPXODWLRQ�RI�D���\HDU�VKRUW�WHUP�LQWHUHVW�UDWH�VKRFN�RI�����E�S����

$V�PHQWLRQHG� DERYH�� DOO� PRQHWDU\� SROLF\� IHHGEDFN� UXOHV� ZHUH� VZLWFKHG� RII� LQ� WKH� VLPXODWLRQ�
&RQVHTXHQWO\�� ORQJ�WHUP�LQWHUHVW�UDWHV�ZHUH�GHWHUPLQHG�LQ�D�EDFNZDUG�ORRNLQJ�IDVKLRQ��ZKLOH�DW
WKH�VDPH�WLPH��DQ�LQVWDQWDQHRXV���SHU�FHQW�DSSUHFLDWLRQ�RI�WKH�FXUUHQF\�ZDV�DVVHUWHG��DFFRUGLQJ
WR� WKH�XQFRYHUHG� LQWHUHVW�SDULW\� �8,3�� FRQGLWLRQ� �VKRFNV� FDQ�EH� IRXQG� LQ�&KDUW� ����/RQJ�WHUP
LQWHUHVW� UDWHV� ZHUH� VHW� WR� IROORZ� D� �IRUZDUG�ORRNLQJ�� H[SHFWDWLRQ� K\SRWKHVLV�� L�H�� WKH\� DUH
FDOFXODWHG�DV� DYHUDJHV�RI� IXWXUH� VKRUW�WHUP�UDWHV��$V� LQ�+XQJDU\� WKH� H[FKDQJH� UDWH� LV� WKH�PRVW
IRUFHIXO�WUDQVPLVVLRQ�FKDQQHO��H[SRUWV�LPPHGLDWHO\�DQG�FRQVLGHUDEO\�IDOO�EDFN�LQ�UHVSRQVH�WR�WKH
VKRFN��7KH�HIIHFW�RQ�WKH�*'3�ZDQHV�UHODWLYHO\�IDVW��WRJHWKHU�ZLWK�D�KLJK�SDVV�WURXJK�WR�SULFHV�
7KHVH� UHVSRQVHV� FRXOG�EH� FDXVHG�E\� WKH� VRPHZKDW�KLJKHU�WKDQ�XVXDO� RXWSXW�JDS� FRHIILFLHQW� LQ
WKH�HVWLPDWHG�*'3�GHIODWRU�HTXDWLRQ��7KLV�SDUDPHWHU�FDSWXUHV�D�VSHFLDO�IHDWXUH�RI�WKH�+XQJDULDQ
HFRQRP\��$�OHVV�ULJLG�ODERXU�PDUNHW�DQG�D�KLJK�LQIODWLRQ�KLVWRU\�OHDGV�WR�PRUH�IUHTXHQW�SULFH�DQG
ZDJH� VHWWLQJ� EHKDYLRXU�� ZKLFK� LQ� WXUQ� JLYHV� ULVH� WR� D� KLJKHU� SDVV�WKURXJK� DQG� UHQGHUV� DQ\
QRPLQDO�VKRFN��VXFK�DV�WKH�DSSUHFLDWLRQ�RI�WKH�FXUUHQF\��OHVV�HIIHFWLYH�RQ�WKH�UHDO�HFRQRP\�
,Q�WKH�ILUVW�WZR�\HDUV��KRXVHKROG�FRQVXPSWLRQ�LQFUHDVHV��7KLV�FDQ�EH�H[SODLQHG�E\�WKH�IDFW��WKDW
WKH�UHVSRQVH�RI�QRPLQDO�SULYDWH�ZDJHV�WR�WKH�DSSUHFLDWLRQ�RI�WKH�FXUUHQF\�LV�VORZHU�WKDQ�WKDW�RI
WKH�SULFHV��7KXV��DV�DQ�LPPHGLDWH�HIIHFW��UHDO�ZDJHV�LQFUHDVH��7KLV�LV�DJDLQ�WKH�FRQVHTXHQFH�RI�D
UHODWLYHO\� IDVW� SDVV�WKURXJK� RI� QRPLQDO� H[FKDQJH� UDWH� VKRFNV� RQ� FRQVXPHU� SULFHV�� 7KH� VDPH
UHDVRQLQJ� DSSOLHV� IRU� UHVLGHQWLDO� LQYHVWPHQWV�� VOXJJLVK�ZDJH� DGMXVWPHQW� JLYHV� ULVH� WR� VRPHZKDW
KLJKHU�UHDO�GLVSRVDEOH�LQFRPH�LPSO\LQJ�D�ULVH�LQ�KRXVHKROGV·�LQYHVWPHQW�DFWLYLW\�LQ�WKH�ILUVW�WKUHH
TXDUWHUV��7KLV�LQ�WXUQ�OHDGV�WR�D�SRVLWLYH�WRWDO�LQYHVWPHQW�UHVSRQVH�LQ�WKH�ILUVW�WZR�TXDUWHUV�DIWHU
WKH�VKRFN�
,Q�VXPPDU\�� WKH�PD[LPXP�GURS�RI�FRQVXPHU�SULFHV� LV� DURXQG�����SHU� FHQW� UHDFKHG� LQ�DURXQG
RQH�\HDU��7KLV��KRZHYHU��GLHV�RXW��DQG�UHDFKHV�]HUR�DJDLQ�LQ�WKH�VL[WK�\HDU��7KH�UHVSRQVH�RI�*'3
LV� VRPHZKDW� VKDUS�� WKH�PD[LPXP� GHFUHDVH� LV� DURXQG� WZR� WKLUGV� RI� D� SHU� FHQW� LQ� WKH� VHFRQG
TXDUWHU��EXW�DIWHU�WKH�WKLUG�TXDUWHU��WKLV�QHJDWLYH�HIIHFW�FRQWLQXRXVO\�GLVDSSHDUV��DQG�GLPLQLVKHV�WR
DURXQG�RQH�WHQWK�RI�D�SHU�FHQW�LQ�ILYH�\HDUV��VHH�&KDUW����
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&KDUW���$VVXPSWLRQV�RI�D���\HDU�VKRUW�WHUP�LQWHUHVW�UDWH�VKRFN�RI�����E�S�
1RPLQDO�H[FKDQJH�UDWH

�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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6KRUW�WHUP�LQWHUHVW�UDWH
�SHUFHQWDJH�SRLQW�GHYLDWLRQ�IURP�EDVHOLQH�
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&KDUW���,PSXOVH�UHVSRQVHV�WR�D���\HDU�VKRUW�WHUP�LQWHUHVW�UDWH�VKRFN�RI�����E�S�
&RQVXPHU�SULFHV

�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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9�����6LPXODWLRQ�RI�D���\HDU�VKRFN�WR�UHDO�JRYHUQPHQW�FRQVXPSWLRQ ��J

,Q�UHVSRQVH�WR�DQ�DSSUR[�����SHU�FHQW�LQFUHDVH�LQ�JRYHUQPHQW�FRQVXPSWLRQ�IRU�ILYH�\HDUV��OHDGLQJ
WR� D� �� SHU� FHQW� LQFUHDVH� LQ� *'3� LQ� WKH� ILUVW� TXDUWHU� �VHH� &KDUW� ���� WKHUH� LV� D� JUDGXDO� EXW
SURQRXQFHG�ULVH�LQ�SULFHV��VHH�&KDUW�����,Q�DEVHQFH�RI�DQ\�SROLF\�FRXQWHUDFWLRQ��WKH�EXGJHW�GHILFLW
DQG�JRYHUQPHQW�GHEW�ERWK�LQFUHDVH�VKDUSO\��7KLV�LV�DOVR�UHIOHFWHG�LQ�WKH�IDFW�WKDW�*'3�DQG�SULFH
UHVSRQVHV�DUH�UHODWLYHO\�ODUJH��HVSHFLDOO\�LQ�WKH�ILUVW�WZR�\HDUV��6LQFH�LPSRUWV�DUH�SUHVHQWHG�E\�WKH
ZHLJKWHG� VXP� RI� GHPDQG� FRPSRQHQWV� VXFK� DV� JRYHUQPHQW� FRQVXPSWLRQ�� WKHUH� LV� VXEVWDQWLDO
LPSRUW� OHDNDJH� DV� ZHOO�� ,QLWLDOO\�� LQ� WKH� ILUVW� IHZ� TXDUWHUV�� GLVSRVDEOH� LQFRPH� DQG� LQYHVWPHQW
�PDLQO\� KRXVLQJ� LQYHVWPHQW�� H[SHULHQFH� D� VOLJKW� GURS� EHFDXVH� RI� WKH� FURZGLQJ�RXW� HIIHFW� RI
JRYHUQPHQW� VSHQGLQJ�� 1HYHUWKHOHVV�� LQFUHDVHG� HFRQRPLF� DFWLYLW\� HYHQWXDOO\� OHDGV� WR� D� ULVH� LQ
SULYDWH�FRQVXPSWLRQ�DQG�FDSLWDO�LQYHVWPHQW�WKURXJK�D�IDOO�LQ�XQHPSOR\PHQW��7KH�UHODWLYHO\�ODUJH
UHVSRQVH�RI�WRWDO� LQYHVWPHQWV�FDQ�EH�H[SODLQHG�E\�UHVLGHQWLDO� LQYHVWPHQWV��UHODWLYHO\�VHQVLWLYH�WR
WKLV�VKRFN��7KLV�LV�GXH�WR�LQFRPH��ZHDOWK�DQG�VXEVWLWXWLRQ�HIIHFWV�LPSOLHG�E\�WKH�LQFUHDVH�LQ�KRXVH
SULFHV� ��� �7KH�VKRFN�ZDV�FDOLEUDWHG�LQ�VXFK�D�ZD\��WKDW�WKH�LQLWLDO�*'3�UHVSRQVH�LV���SHU�FHQW��$V
WKH�VKRFN�ODVWV�RQO\�IRU�ILYH�\HDUV��*'3�VWDUWV�WR�GHFOLQH�DIWHU�WKH�ILIWK�\HDU��ZKLOH�WKH�FRQVXPHU
SULFH�LQGH[�RQO\�IROORZV�LW�ZLWK�VRPH�ODJ��VHH�7DEOH����

&KDUW���$VVXPSWLRQ�RI�D���\HDU�VKRFN�WR�UHDO�JRYHUQPHQW�FRQVXPSWLRQ
*RYHUQPHQW�FRQVXPSWLRQ

�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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 +RXVH� SULFHV� GHSHQG� RQ� QRPLQDO� ZDJHV�� $� ILVFDO� H[SDQVLRQ� KDV� WKUHH� HIIHFWV�� D� ZHDOWK�� D� VXEVWLWXWLRQ� DQG� DQ
LQFRPH�HIIHFW��DOO�ZRUNLQJ�LQ�WKH�VDPH�GLUHFWLRQ��7KH�LQFRPH�HIIHFW�RI�KLJKHU�ZDJHV�LQGXFHG�E\�LQFUHDVHG�HFRQRPLF
DFWLYLW\�LV�PDJQLILHG�E\�D�FRUUHVSRQGLQJ�VKLIW�IURP�ILQDQFLDO�WR�KRXVLQJ�DVVHWV�LQ�WKH�KRXVHKROG�SRUWIROLR�DQG�D�ULVH�LQ
KRXVLQJ�ZHDOWK�
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&KDUW���,PSXOVH�UHVSRQVHV�WR�D���\HDU�VKRFN�WR�UHDO�JRYHUQPHQW�FRQVXPSWLRQ
&RQVXPHU�SULFHV

�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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*'3
�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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9����6LPXODWLRQ�RI�D���\HDU�IRUHLJQ�GHPDQG�VKRFN�RI���SHU�FHQW �LK

,Q�WKLV�H[HUFLVH�ZH�VLPXODWH�D�GHPDQG�VKRFN�DULVLQJ�IRUP�D���SHU�FHQW�ULVH�LQ�ZRUOG�GHPDQG��VHH
&KDUW� ���� 6LQFH� WZR�WKLUGV� RI� H[SRUWV� QHFHVVLWDWH� VRPH� NLQG� RI� LPSRUWHG� JRRGV� RU� VHUYLFHV� DV
LQSXW�� WKH�HIIHFW�RI� WKH�SRVLWLYH� IRUHLJQ�GHPDQG� VKRFN� LV� VWURQJO\�PLWLJDWHG� LQ� WKH�PRGHO��7KH
WUDGH� EDODQFH� UHWXUQV� WR� WKH� EDVHOLQH� YDOXH� DIWHU� DERXW� D� \HDU� DQG�ZRUVHQV� DV� GRPHVWLF� SULFHV
VORZO\� ZDVK� DZD\� WKH� LQLWLDO� VKRFN�� )XUWKHUPRUH�� GXH� WR� WKH� ZHDOWK� DQG� VXEVWLWXWLRQ� HIIHFWV
UHVXOWLQJ�IURP�FKDQJHV�LQ�KRXVH�SULFHV��UHVLGHQWLDO�LQYHVWPHQWV�UHVSRQG�VRPHZKDW�VKDUSO\��$JDLQ�
VLPXODWLRQV�ZHUH�FDUULHG�RXW�E\�DOORZLQJ�QR�URRP�IRU�DQ\�SROLF\�DFWLRQ�WR�WDFNOH�WKH�ULVH�LQ�SULFHV�
1DWXUDOO\��D�SRVLWLYH�GHPDQG�VKRFN�KDV�D�SRVLWLYH�HIIHFW�RQ�JURZWK��ZLWK�D�PD[LPXP�HIIHFW�RI
DURXQG�����SHU�FHQW�LQ�WKH�ILUVW�IHZ�TXDUWHUV��IDGLQJ�DZD\�UHODWLYHO\�UDSLGO\��$IWHU�WKH�ILIWK�\HDU��DV
WKH�VKRFN� LV�RQO\�WHPSRUDU\�� WKH� LPSXOVH�UHVSRQVH�IXQFWLRQ�FKDQJHV� LWV�VLJQ��$V�WKLV�VKRFN� LV�D
GHPDQG�VKRFN��SULFH�HIIHFWV�DUH�JHQHUDOO\�SRVLWLYH�LQ�WKH�ILUVW�ILYH�\HDUV��ZLWK�D�PD[LPXP�RI����
SHU�FHQW�LQ�WKH�ILIWK�\HDU��$IWHUZDUGV��WKH�SULFH�HIIHFW�DOVR�YDQLVKHV���VHH�&KDUW���DQG�7DEOH���
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&KDUW���$VVXPSWLRQ�RI�D���\HDU�IRUHLJQ�GHPDQG�VKRFN�RI���SHU�FHQW
)RUHLJQ�GHPDQG

�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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&KDUW���,PSXOVH�UHVSRQVHV�WR�D���\HDU�IRUHLJQ�GHPDQG�VKRFN�RI���SHU�FHQW
&RQVXPHU�SULFHV

�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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*'3
�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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9�����6LPXODWLRQ�RI�D���\HDU�DSSUHFLDWLRQ�VKRFN�RI���SHU�FHQW �LM

,Q� WKLV� VLPXODWLRQ�� ZH� VKRZ� WKH� HIIHFWV� RI� DQ� DSSUHFLDWLRQ� RI� WKH� QRPLQDO� H[FKDQJH� UDWH� �VHH
&KDUW� ���� $V� PHQWLRQHG� SUHYLRXVO\�� DOO� SROLF\� UHVSRQVHV� ZHUH� VZLWFKHG� RII�� ([SRUWV� UHDFW
LPPHGLDWHO\� WR� WKH� IDOO� LQ� FRPSHWLWLYHQHVV�� LQLWLDOO\� UHGXFLQJ� LQZDUG� WUDGH� DV� ZHOO�� WKURXJK� WKH
KLJK�LPSRUW�FRQWHQW�RI�H[SRUWV��$�ORQJ�ODVWLQJ�DSSUHFLDWLRQ�RI�WKH�FXUUHQF\�OHDGV�WR�D�IDGH�DZD\



��

RI� LQIODWLRQ� FRPSDUHG�ZLWK� WKH� EDVHOLQH� SDWK� DFFRPSDQLHG� E\� D� GHFOLQH� LQ�*'3��'HVSLWH� WKH
VHWEDFN� LQ� SURGXFWLRQ�� UHDO� GLVSRVDEOH� LQFRPH� ULVHV� GXH� WR� WKH� KLJKHU� SDVV�WKURXJK� WR� SULFHV
FRPSDUHG� WR� WKDW� RI� QRPLQDO� ZDJHV�� 7KHUHIRUH�� FRQVXPSWLRQ� �DQG� UHVLGHQWLDO� LQYHVWPHQWV �N� �
PRGHUDWHO\�ULVH�EHIRUH�WKH�HIIHFW�RI�UHFHVVLRQ��UHODWLYH�WR�EDVHOLQH��FDQ�IXOO\�XQIROG��UHVXOWLQJ�LQ�D
PRGHUDWLRQ�RI�LQLWLDO�GHFOLQH�LQ�*'3�DIWHU�WKH�ILUVW�\HDU���,Q�ILYH�\HDUV��FRQVXPHU�SULFHV�GURS�E\
DOPRVW� WKH� VDPH�PDJQLWXGH� DV� WKH� QRPLQDO� H[FKDQJH� UDWH�� 7KXV�� WKH� UHDO� DSSUHFLDWLRQ� RI� WKH
FXUUHQF\�YDQLVKHV�LQ�WKH�ORQJ�UXQ��VHH�&KDUW����

&KDUW���$VVXPSWLRQ�RI�D���\HDU�DSSUHFLDWLRQ�RI���SHU�FHQW
1RPLQDO�H[FKDQJH�UDWH

�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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�P� �6HH�7DEOH���RQ�SDJH����� 
 �7KH�UHVSRQVH�RI�KRXVLQJ�LQYHVWPHQWV�LV�DJDLQ�PDJQLILHG�E\�VXEVWLWXWLRQ�DQG�ZHDOWK�HIIHFWV�
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&KDUW���,PSXOVH�UHVSRQVHV�WR�D���\HDU�DSSUHFLDWLRQ�RI���SHU�FHQW
&RQVXPHU�SULFHV

�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�

� �

� � � #

� � � !

� � �  

� � � �

�

� � � �  �% & ' ( )

*'3
�SHUFHQWDJH�GHYLDWLRQ�IURP�EDVHOLQH�
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9�����6LPXODWLRQ�RI�D���\HDU�RLO�SULFH�VKRFN�RI����SHU�FHQW �RQ

6LQFH�DOO� IRUHLJQ�SULFHV�DUH�GHQRPLQDWHG� LQ�HXUR� LQ�WKH�PRGHO��D�FRQVWDQW�HXUR�GROODU�H[FKDQJH
UDWH�ZDV�SUHVXPHG�ZKHQ�VLPXODWLQJ�WKH����SHU�FHQW�LQFUHDVH�LQ�WKH�GROODU�SULFH�RI�RLO��VHH�&KDUW
���
$V�WKH�FRQVXPHU�SULFH�LQGH[�LV�FRQVWUXFWHG�IURP�D�ZHLJKWHG�DYHUDJH�RI�FRUH�LQIODWLRQ��IRRG��IXHO
DQG�UHJXODWHG�SULFHV��WKH�VKRFN�LV�LQVWDQWO\�WUDQVPLWWHG�LQWR�WKH�FRQVXPSWLRQ�GHIODWRU��7KXV��KLJK
FRVW�SXVK�SULFH�LQIODWLRQ�OHDGV�WR�D�VKULQNDJH�LQ�KRXVHKROGV·�GLVSRVDEOH�LQFRPH�DQG�FRQVHTXHQWO\
LQ� FRQVXPSWLRQ�SXUFKDVHV��7KH�GHFOLQH� LQ�SULYDWH� FRQVXPSWLRQ� DQG�*'3� LV� UHLQIRUFHG� E\� WKH
HYDSRUDWLQJ� ILQDQFLDO� ZHDOWK� RI� KRXVHKROGV�� 1DUURZLQJ� GRPHVWLF� GHPDQG� OHDGV� WR� D� GHOD\HG
LPSURYHPHQW�RI�WKH�WUDGH�EDODQFH��SURYLQJ�VOLP�LQ�ILJKWLQJ�DJDLQVW�WKH�GURS�LQ�*'3��VHH�&KDUW
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&KDUW���$VVXPSWLRQ�RI�D���\HDU�RLO�SULFH�VKRFN�RI����SHU�FHQW
:RUOG�SULFH�RI�RLO
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&KDUW����,PSXOVH�UHVSRQVHV�WR�D���\HDU�RLO�SULFH�VKRFN�RI����SHU�FHQW
&RQVXPHU�SULFHV
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9,��&RQFOXVLRQV�DQG�IXWXUH�ZRUNV

$V� PHQWLRQHG� DERYH�� WKH� PRGHO� ZDV� ILUVW� GHSOR\HG� DV� D� IRUHFDVWLQJ� GHYLFH� LQ� SURGXFLQJ� WKH
SURMHFWLRQV� SXEOLVKHG� LQ� WKH� )HEUXDU\� �����4XDUWHUO\� 5HSRUW� RQ� ,QIODWLRQ�� 7KH� UHVXOWV� RI� H[SHUW
IRUHFDVWLQJ� V\VWHPV� DQG� PRGHO�EDVHG� SURMHFWLRQV� ZHUH� KDUPRQLVHG� E\� DGMXVWLQJ� WKH� LPSOLHG
UHVLGXDOV�RI�WKH�PRGHO��7KXV��WKH�ILQDO�IRUHFDVW�HQFRPSDVVHV�WKH�WKHRUHWLFDO�FRQVLVWHQF\�FUHDWHG�E\
WKH� PRGHO� DQG� WKH� PRUH� GHWDLOHG�� VHFWRUDO� SLHFHV� RI� LQIRUPDWLRQ� FROOHFWHG� LQ� WKH� H[SHUW�
IRUHFDVWLQJ�PHWKRGV�
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7KH�PRGHO�ZDV�DOVR�XVHG�IRU�VLPXODWLRQ�H[HUFLVHV��L�H��IRU�SUHGLFWLQJ�WKH�HIIHFWV�RI�PRQHWDU\�DQG
ILVFDO�SROLF\�� DV�ZHOO� DV�RI� VRPH�VWUXFWXUDO�SROLF\�FKDQJHV�� �N� � ,Q� WKH� IXWXUH�� KRZHYHU�� LW� LV� WR�EH
UHYLVHG�� LQFRUSRUDWLQJ�IRUZDUG�ORRNLQJ�HOHPHQWV� LQ� WKH�PRGHO� �H�J�� IRUZDUG�ORRNLQJ�SROLF\� UXOHV
DQG�PRGHO�FRQVLVWHQW�²�UDWLRQDO�²�H[SHFWDWLRQV��ZRXOG�EH�WKH�PDLQ�DUHD�IRU�GHYHORSPHQW�LQ�WKH
PHGLXP� WHUP��$W� WKH� VDPH� WLPH�� DV� QHZ� UHVXOWV� RQ� WKH� WUDQVPLVVLRQ�PHFKDQLVP� RI�PRQHWDU\
SROLF\�LQ�+XQJDU\�EHFRPH�DYDLODEOH��VRPH�SDUWV�RI�WKH�PRGHO�ZRXOG�DOVR�EH�XSGDWHG��7KH�ILVFDO
EORFN� PLJKW� DOVR� EH� HQULFKHG� LQ� RUGHU� WR� DQDO\VH� SROLF\� DFWLRQV� LQ� D� PRUH� GHWDLOHG� PDQQHU�
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� � � $� JRRG� H[DPSOH� IRU� VWUXFWXUDO� SROLF\� VLPXODWLRQV� LV� DQ� DQDO\VLV� RQ� WKH� PDFURHFRQRPLF� HIIHFWV� RI� FKDQJHV� LQ
KRXVLQJ�VXEVLG\�UHJXODWLRQ�SXEOLVKHG�LQ�WKH�)HEUXDU\������LVVXH�RI�WKH�4XDUWHUO\�5HSRUW�RQ�,QIODWLRQ��&KDSWHU�����
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5HIHUHQFHV
+D\DVKL�� )�� �������� ´7RELQ
V� 0DUJLQDO� 4� DQG� $YHUDJH� 4�� D� 1HRFODVVLFDO� ,QWHUSUHWDWLRQµ�

(FRQRPHWULFD�����SS�����������������
+RUQRN�� &��� -DNDE��0�� =�� �HGV��� �������� ´)RUHFDVWLQJ� ,QIODWLRQ� �� $� &DVH� 6WXG\� RQ� WKH� &]HFK�

+XQJDULDQ�� 3ROLVK�� 6ORYDNLDQ� DQG� 6ORYHQLDQ� &HQWUDO� %DQNVµ�� 0DJ\DU� 1HP]HWL� %DQN
%DFNJURXQG�6WXGLHV�6HULHV����������ZZZ�PQE�KX�������

+RUQRN�� &��� -DNDE��0�� =�� �������� ´(VWLPDWLQJ� D�1HZ�.H\QHVLDQ� 3KLOOLSV� &XUYH� RQ�+XQJDULDQ
'DWDµ��PLPHR�������

-DNDE�� 0�� =��� .RYiFV�� 0�� $��� / ULQF]�� 6]�� �������� ´)RUHFDVWLQJ� +XQJDULDQ� ([SRUW� 9ROXPHµ�
0DJ\DU�1HP]HWL�%DQN�:RUNLQJ�3DSHU�6HULHV����������ZZZ�PQE�KX�������

-DNDE��0��=���.RYiFV��0��$�� �������� ´+XQJDU\� LQ� WKH�1,*(0�0RGHOµ��0DJ\DU�1HP]HWL�%DQN
:RUNLQJ�3DSHU�6HULHV����������ZZZ�PQE�KX�������

-DNDE�� 0�� =��� .RYiFV�� 0�� $��� 3iUNiQ\L�� %��� 5HSSD�� =��� 9DGDV�� *�� �������� ´1�(�0��� 4XDUWHUO\
3URMHFWLRQ�0RGHO�IRU�+XQJDU\µ��01%�PLPHR�������

-DNDE�� 0�� =��� 9DGDV�� *�� �������� ´)RUHFDVWLQJ� +XQJDULDQ� +RXVHKROG� &RQVXPSWLRQ� ZLWK
(FRQRPHWULF� 0HWKRGVµ�� 0DJ\DU� 1HP]HWL� %DQN� %DFNJURXQG� 6WXGLHV� 6HULHV�� �������
ZZZ�PQE�KX�������

.iWD\��*����������´3URGXFWLRQ�)XQFWLRQ�(VWLPDWLRQV�IRU�+XQJDU\µ��PLPHR�
3XOD�� *�� DQG� 5HLII�� $�� ������� ´&DQ� FRQILGHQFH� LQGLFDWRUV� EH� XVHIXO� WR� SUHGLFW� VKRUW� WHUP

PDQXIDFWXULQJ� JURZWK"µ�� 0DJ\DU� 1HP]HWL� %DQN� %DFNJURXQG� 6WXGLHV� 6HULHV�� �������
ZZZ�PQE�KX�������

3XOD��*����������´&DSLWDO�6WRFN�(VWLPDWLRQ�LQ�+XQJDU\��$�%ULHI�'HVFULSWLRQ�RI�0HWKRGRORJ\�DQG
5HVXOWVµ��0DJ\DU�1HP]HWL�%DQN�:RUNLQJ�3DSHU�6HULHV����������ZZZ�PQE�KX�������

4XDUWHUO\�5HSRUW�RQ�,QIODWLRQ�� ��������0DJ\DU�1HP]HWL�%DQN�����������ZZZ�PQE�KX��)HEUXDU\
�����

5HSSD��=����������´0XOWLYDULDWH�6WDWLVWLFDO�0RGHOV�RI�,QIODWLRQ�LQ�+XQJDU\µ��PLPHR�������
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9DGDV�� *�� ������� ´%H\RQG� 0DFUR� 9DULDEOHV�� &RQVXPHU� &RQILGHQFH� ,QGH[� DQG� +RXVHKROG
([SHQGLWXUH� LQ�+XQJDU\µ��0DJ\DU�1HP]HWL� %DQN�%DFNJURXQG� 6WXGLHV� 6HULHV�� �������
ZZZ�PQE�KX�������

9DGDV�� *�� �������� ´0RGHOOLQJ� +RXVHKROG
V� 6DYLQJV� DQG� 'ZHOOLQJV� ,QYHVWPHQW� �� D� 3RUWIROLR
&KRLFH� $SSURDFKµ�� 0DJ\DU� 1HP]HWL� %DQN� :RUNLQJ� 3DSHU� 6HULHV�� �������
ZZZ�PQE�KX�������

9iUSDORWDL�� 9�� �������� ´'LVDJJUHJDWHG� &RVW� 3DVV�7KURXJK� %DVHG� (FRQRPHWULF� ,QIODWLRQ�
)RUHFDVWLQJ�0RGHO�IRU�+XQJDU\µ��0DJ\DU�1HP]HWL�%DQN�:RUNLQJ�3DSHU�6HULHV���������
ZZZ�PQE�KX�������
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7DEOHV

7DEOH���6LPXODWLRQ�RI�D���\HDU�VKRUW�WHUP�LQWHUHVW�UDWH�VKRFN�RI�����E�S�
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»¼ »½ »¾ »¿ »À »¼Á »¼Â ¼ »¼Â ½ »¼Â ¾ »¼Â ¿ »½Â ¼ »½Â ½ »½Â ¾ »½Â ¿

ÃÄ ÅÆÇ È ÉÊË Ê ÌÍÎ ÏÊÐÑ ÊÒ ÓÔÕ Ê ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò ÊÜÝÞ Ãß àá àá àá àá àá àá àá àá àá àá àá àá à á àá

Þ âã Èä åæ ç Å â ã èÇ éêë ç âÄ Á�ì ¼ ¿ Á�ì ½ À Á�ì ¾ ¿ Á�ì ¿í Á�ì À ½ îÁ�ì ½ ¿ Á�ì Á À Á�ì ¼ ½ Á�ì ¼ï Á�ì ½ ¼ Á�ì ½ ¿ Á�ì ½ ¿ Áì ½ À Á�ì ½ð

ñ è Ã èÇ éê ë ç âÄ Á�ì ¿ò Á�ì À À Á�ì ð ¿ Á�ì ò ¿ Á�ì ò À îÁ�ì À À Á�ì ½ ¿ Á�ì ¿ ï Á�ì í Á Á�ì í ¾ Á�ì í Á Á�ì À ¾ Áì À ¼ Á�ì À ¿

óô Þ îÁ�ì ½ ¾ Á�ì À ¼ Á�ì ð ò ¼ì Á À ¼ì ½Á îÁ�ì ð ð îÁ�ì À À îÁ�ì ¾ð îÁ�ì Á ò Á�ì Á ò Á�ì ¾Á Á�ì ÀÁ Áì À ï Á�ì í ¿

Þ â åæ Ç ã Èë ç Å â ã æ Ç Ä Ç åæ ê âõÇ Ç Á�ì Á ò Á�ì ¿ò Á�ì ð ï Á�ì ò ð ¼ì Á ò îÁ�ì À ¾ Á�ì Á Á Á�ì Á ¾ Á�ì ¼ ¼ Á�ì ½ ¼ Á�ì ¾ ¿ Á�ì ¿ À Áì Àí Á�ì í ¾

ÃÄ â ö ä Æ ç Å÷ Å çõ Á�ì ¾ ¿ Á�ì Á ï Á�ì ¼ ½ Á�ì Á À îÁ�ì Á ¼ Á�ì Á ï Á�ì Àí Á�ì ¿ ¼ Á�ì ½ ½ Á�ì ¼ð Á�ì ¼Á Á�ì Á ¿ Áì Á ï Á�ì ¼ ½

øù æ âÄ ç èÇ éê ë ç âÄ Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Áì Á Á Á�ì Á ÁÝ åæ âÄ ç èÇ é êë ç âÄ Á�ì Á ½ Á�ì Á À Á�ì Á ð Á�ì Á ò Á�ì ¼ ¼ îÁ�ì Á À Á�ì Á Á Á�ì Á ¼ Á�ì Á ½ Á�ì Á ¾ Á�ì Á ¿ Á�ì Á À Áì Á í Á�ì Á íñ è Ã ë ã öÞ â åæ â ãÇ ã ç È ÉÊË Ê ÌÍÎ ÏÊÐÑ ÊÒ ÓÔÕ Ê ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò Êñ è Ã Á�ì ¿ ¾ Á�ì ½ À Á�ì ½ ½ Á�ì ¼ ¼ Á�ì Á Á Á�ì Á ¾ Á�ì Àí Á�ì ¿ ï Á�ì ¾ À Á�ì ¾ ¿ Á�ì ½ò Á�ì ½ ½ Áì ½ ¾ Á�ì ½ ¿

Þ âã Èä åæ ç Å â ã Á�ì Á Á Á�ì ½Á Á�ì ¾ ¾ Á�ì ¾ ï Á�ì ¾ð îÁ�ì ½ð îÁ�ì Á ¼ îÁ�ì Á ½ Á�ì Á Á Á�ì Á ¿ Á�ì ¼ ¼ Á�ì ¼ ï Áì ½ ¾ Á�ì ½ ï

Ý ã ÷Ç È ç åÇ ã ç Á�ì Á ð Á�ì ¾ð Á�ì ½ò Á�ì ¾ð Á�ì ¾ À îÁ�ì ½ ¼ îÁ�ì Á ¿ Á�ì Á Á Á�ì ¼ ¼ Á�ì ½ ½ Á�ì ¿ ¿ Á�ì ¾ò Áì ¾í Á�ì ¾ ¼

ú éû ü ÅÆ üý þÇ È Å öÇ ã ç Åë ê Ý ã ÷ì Á�ì ½Á ¼ì Á í Á�ì Àò Á�ì ï ð Á�ì ï Á îÁ�ì í ¾ îÁ�ì ½ ¿ îÁ�ì Á ¿ Á�ì ¾í Á�ì ð ¾ ¼ì À ¼ ¼ì Á ò Áì ò ¼ Á�ì ð ¿

ñ â÷ì Þ â ã Èä åæ ç Å â ã Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á ¼ Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Áì Á Á Á�ì Á Áøù æ âÄ ç È ¼ì Á ò Á�ì ò ð Á�ì ò ¼ Á�ì ò ½ Á�ì ò ¾ Á�ì Á ¾ Á�ì ï ¿ ¼ì ¼ð ¼ì ½ ½ ¼ì ¼ À ¼ì Á í Á�ì ò ï Áì ò ¾ Á�ì ò ¼

Ý åæ âÄ ç È Á�ì À ¾ Á�ì ò ¿ Á�ì ò ò ¼ì ¼ ¾ ¼ì ½ ¾ îÁ�ì ½ ¼ Á�ì Á ¼ Á�ì ¿ò Á�ì ð À Á�ì ï í Á�ì ò ¿ Á�ì ò í Áì ò ¿ Á�ì ò ¾

Þ âã çÄ Åÿ ä ç Å â ã È ç â � ü âÆ � �ÊÐÑ ÊÒ ÓÔÕ Ê Ø Ù �� �Î Ô Û Í Ø Ì� ÓÊ ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò Êè â åÇ È ç ÅÆ èÇ åë ã ö Á�ì Á ½ Á�ì ½ ¼ Á�ì ½ ï Á�ì ¾ ¿ Á�ì ¾ ¿ îÁ�ì ½ ¼ îÁ�ì Á ½ îÁ�ì Á ¼ Á�ì Á ¾ Á�ì Á ð Á�ì ¼í Á�ì ½Á Áì ½ ¾ Á�ì ½ À

Ý ã ÷Ç ã ç âÄ ÅÇ È Á�ì Á ½ Á�ì Á ¿ Á�ì Á ¾ Á�ì Á ¾ Á�ì Á ½ Á�ì Á ¼ Á�ì Á Á Á�ì Á ½ Á�ì Á ¾ Á�ì Á ¿ Á�ì Á ¿ Á�ì Á ¿ Áì Á ¾ Á�ì Á ¾

�Ä ë öÇ �ë êë ã ÆÇ Á�ì ¾ò Á�ì Á Á îÁ�ì ¼Á îÁ�ì ½í îÁ�ì ¾í Á�ì ½ ¿ Á�ì Àð Á�ì ¿ð Á�ì ¾Á Á�ì ½ ¾ Á�ì Á ï îÁ�ì Á ½ îÁì Á ¾ îÁ�ì Á ¿

ô ë ÿ âä Ä �ë Ä �Ç ç ÉÊË Ê ÌÍÎ ÏÊÐÑ ÊÒ ÓÔÕ Ê ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò Ê Î Ê 	Ñ Ê Ï Ó �Ò ÊÚ Ï ÌØ 
Ú ÊÒ Ó� ÏÊÐÑ ÊÒ ÓÔÕ Ê Ï Ø ×Ò ÓÍÎ Ô Û Í Ø Ì� ÓÊ ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò Ê

� â çë êÇ åæ ê âõ åÇ ã ç Á�ì Á ò Á�ì ¼í Á�ì Á ò Á�ì Á í Á�ì Á ¼ îÁ�ì Á À Á�ì Á Á Á�ì Á ð Á�ì ¼ ¾ Á�ì ¼ð Á�ì ¼ ï Á�ì ¼ ï Áì ¼ À Á�ì ¼ ¾

ø åæ ê âõÇ Ç È Å ã Ç åæ ê âõ åÇ ã ç Á�ì Á ò Á�ì ¼í Á�ì Á ò Á�ì Á í Á�ì Á ¼ îÁ�ì Á À Á�ì Á Á Á�ì Á ð Á�ì ¼ ¾ Á�ì ¼ð Á�ì ¼ ï Á�ì ¼ ï Áì ¼ À Á�ì ¼ ¾

ó ãÇ åæ ê âõ åÇ ã ç Ä ë çÇ îÁ�ì Á ò îÁ�ì ¼ À îÁ�ì Á ò îÁ�ì Á í îÁ�ì Á ¼ Á�ì Á ¿ Á�ì Á Á îÁ�ì Á í îÁ�ì ¼ ½ îÁ�ì ¼í îÁ�ì ¼ð îÁ�ì ¼ð îÁì ¼ ¿ îÁ�ì ¼ ½

Ü âä ÈÇ ü â ê ö á Æ Æ âä ã ç È ÉÊË Ê ÌÍÎ ÏÊÐÑ ÊÒ ÓÔÕ Ê ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò Ê Î Ê 	Ñ Ê Ï Ó Ó� Ê Í ÔË ×Ò Õ Í Ð Ô ÓÊ � ÏÊÐÑ ÊÒ ÓÔÕ Ê Ï Ø ×Ò ÓÍÎ Ô Û Í Ø Ì� ÓÊ ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò Êè Å Èæ â Èë ÿ êÇ Å ã Æ â åÇ Á�ì Á ¿ Á�ì ¾ ï Á�ì ¿ ½ Á�ì ¿ò Á�ì ¿ï îÁ�ì ¾ ¾ îÁ�ì Á À îÁ�ì Á ½ Á�ì Á í Á�ì ¼ð Á�ì ¾ ½ Á�ì ¾ ï Áì ¿ ¼ Á�ì ¿ ½

�ë ÷ Å ã 
 Ä ë çÇ Á�ì Á ¾ Á�ì ¼Á Á�ì Á ½ Á�ì Á ¾ Á�ì Á À Á�ì Á Á îÁ�ì Á ½ Á�ì Á ¼ Á�ì Á í Á�ì Á ï Á�ì ¼ À Á�ì ¼ ¼ Áì Á ï Á�ì Á í� Å ÈÆ ë ê þë ç Å â È �ÊÐÑ ÊÒ ÓÔÕ Ê Ø Ù �� �Î Ô Û Í Ø Ì� ÓÊ ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò Ê

� â çë ê þÇ ÆÇ Åæ ç È îÁ�ì ¾ ¼ îÁ�ì Á ï îÁ�ì ¼Á îÁ�ì Á ¿ Á�ì Á ½ îÁ�ì Á ½ îÁ�ì ¾ ¾ îÁ�ì ¾í îÁ�ì ¾ ¼ îÁ�ì ½í îÁ�ì ¼ð îÁ�ì Á ð îÁì Á À îÁ�ì Á À

� â çë ê øù æ Ç ã ö Å çä ÄÇ îÁ�ì ¾ò îÁ�ì ½ð îÁ�ì ¾Á îÁ�ì ½ ¿ îÁ�ì ¼ ¾ Á�ì ¼ ¿ îÁ�ì ¾ð îÁ�ì ¿ ½ îÁ�ì ¿Á îÁ�ì ¾ò îÁ�ì ¾ ¾ îÁ�ì ½í îÁì ½ ¿ îÁ�ì ½ À

�ä ö 
Ç ç öÇ é ÅÆ Å ç Á�ì Á ï Á�ì ¼ ï Á�ì ½Á Á�ì ½Á Á�ì ¼ À îÁ�ì ¼ À Á�ì Á ¿ Á�ì Á í Á�ì Á ò Á�ì ¼ ¾ Á�ì ¼í Á�ì ¼ ï Áì ¼ò Á�ì ½Á

ñ â÷Ç Ä ã åÇ ã ç öÇ ÿ ç îÁ�ì À ½ îÁ�ì À ¾ îÁ�ì ð ½ îÁ�ì ò ¼ îÁ�ì ò í Á�ì ð ¼ îÁ�ì ¿í îÁ�ì À ¿ îÁ�ì À ¾ îÁ�ì Àí îÁ�ì À À îÁ�ì ÀÁ îÁì À ½ îÁ�ì Àí

� Å ã ë ã Æ Åë ê �ë Ä Åë ÿ êÇ È �ÊÐÑ ÊÒ ÓÔÕ Ê Ï Ø ×Ò ÓÍÎ Ô Û Í Ø Ì� ÓÊ ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò Ê

� ü âÄ ç î çÇ Ä å Ý ã çì þë çÇ È Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Áì Á Á Á�ì Á Áô â ã 
 î çÇ Ä å Ý ã çì þë çÇ È Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Áì Á Á Á�ì Á Á� âÄÇ Å 
 ã èÇ åë ã ö ÉÊË Ê ÌÍÎ ÏÊÐÑ ÊÒ ÓÔÕ Ê ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò Ê

� âÄ ê ö èÇ åë ã ö ¼ì Á Á ¼ì Á Á ¼ì Á Á ¼ì Á Á ¼ì Á Á Á�ì Á Á ¼ì Á Á ¼ì Á Á ¼ì Á Á ¼ì Á Á ¼ì Á Á ¼ì Á Á ¼ì Á Á ¼ì Á Á� âÄÇ Å 
 ã ÃÄ ÅÆÇ È ÉÊË Ê ÌÍÎ ÏÊÐÑ ÊÒ ÓÔÕ Ê ÖÊË ×Ô Ó ×ØÒ Í ÙÐ ØÚ Û Ô Í Ê Ì ×Ò Êø é éÇ Æ ç Å ÷Ç øù Æ üë ã 
Ç þë çÇ Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Áì Á Á Á�ì Á Á� âÄÇ Å 
 ã ÃÄ ÅÆÇ È �Ç ä Ä â � Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Áì Á Á Á�ì Á ÁÞ â å å â ö Å çõ ÃÄ ÅÆÇ È �Ç ä Ä â � Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Á�ì Á Á Áì Á Á Á�ì Á Á
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