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Abstract

7KLV�UHSRUW�VXPPDULVHV�WKH�UHFRPPHQGDWLRQV�DQG�VXJJHVWLRQV��UHVXOWLQJ�IURP�WKH�WKLUG
PHHWLQJ�RI�WKH�,0$*(���$GYLVRU\�%RDUG��,0$*(���LV�5,90
V�JOREDO�FKDQJH�PRGHO��7KH
PDLQ�REMHFWLYHV�RI�WKH�PHHWLQJ�ZHUH�WR�GLVFXVV�DQG�UHYLHZ�WKH�DOPRVW�FRPSOHWHG�YHUVLRQ����
RI�,0$*(��DQG�WR�DGYLVH�RQ�UHTXLUHG�DQG�GHVLUDEOH�IXWXUH�GHYHORSPHQWV�ZLWK�UHVSHFW�WR�WKH
RUJDQLVDWLRQ��VFLHQFH�DQG�WKH�DSSOLFDWLRQV�RI�WKH�,0$*(�UHVHDUFK��7KH�PRVW�LPSRUWDQW
UHFRPPHQGDWLRQV�DQG�VXJJHVWLRQV�RI�WKH�UHSRUW�DUH�
� ,0$*(�����DQG�LWV�GHULYHG�WRROV�DUH�VWDWH�RI�WKH�DUW�LQVWUXPHQWV��,0$*(
V�FRPSDUDWLYH

DGYDQWDJH�LV�WKH�LQWHJUDWLRQ�RI�HQHUJ\�XVH��ODQG�XVH��FOLPDWH�DQG�LPSDFWV��7KLV�DGYDQWDJH
VKRXOG EH�IRUPDOLVHG�E\�ZULWLQJ�D�0LVVLRQ�6WDWHPHQW�FHQWUHG�RQ�WKH�REMHFWLYH�RI�WKH
)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��)&&&��

� &ROODERUDWLRQ�ZLWK�QDWLRQDO�DQG�LQWHUQDWLRQDO�LQVWLWXWHV��SDUWLFLSDWLRQ�LQ�WKH�LQWHUQDWLRQDO
JOREDO�FKDQJH�UHVHDUFK�SURJUDPPHV�DQG�WKH�FRQWULEXWLRQ�WR�,3&&�DVVHVVPHQWV�DUH
LPSRUWDQW�WR�IXUWKHU�GHYHORS�WKH�PRGHO�DQG�LQFUHDVH�LWV�VFLHQWLILF�DFFHSWDQFH�

� 7KH�DJULFXOWXUDO�HFRQRP\�PRGHO�PXVW�EH�GHYHORSHG�LQ�WKH�GLUHFWLRQ�RI�D�ODQG�XVH
HFRQRP\�PRGHO�VR�DV�WR�EHWWHU�LQWHJUDWH�DOO�ODQG�EDVHG�UHVRXUFHV�DQG�LPSURYH�WKH�OLQNDJHV
ZLWK WKH�(QHUJ\�PRGHO��7,0(5�DQG�:RUOG6FDQ�RI�&3%�

� &OLPDWH�YDULDELOLW\�VKRXOG�EH�LQFOXGHG�LQ�,0$*(
V�LPSDFW�DVVHVVPHQWV�
� /DQG�FOLPDWH�LQWHUDFWLRQV�DUH�LPSRUWDQW�LQ�GHILQLQJ�FOLPDWH�LQ�WKH�IXWXUH�DQG�VKRXOG�EH

DGGUHVVHG�E\�FRQWLQXLQJ�WKH�OLQNDJH�ZLWK�WKH�FOLPDWH�PRGHO�(&%LOW�RI�.10,�
� ,PSURYHG�UHJLRQDOLVDWLRQ�LV�GHVLUDEOH�
)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�5,90�FOLPDWH�FKDQJH�SURMHFWV��SOHDVH�GR�QRW�KHVLWDWH�WR�FRQWDFW
'U��5��/HHPDQV��OHDGHU�,0$*(�SURMHFW���5,90��3�2��%R[���������%$��%LOWKRYHQ��7KH
1HWKHUODQGV��WHOHSKRQH��������������������H�PDLO��5LN�/HHPDQV#5,90�QO�
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3UHIDFH
7KH�$GYLVRU\�%RDUG�FRQYHQHV�UHJXODUO\�WR�GLVFXVV��UHYLHZ�DQG�DGYLVH�RQ�FXUUHQW�DQG�IXWXUH
GHYHORSPHQWV�DQG�DSSOLFDWLRQV�UHODWHG�WR�WKH�LQWHJUDWHG�DVVHVVPHQW�PRGHO�IRU�FOLPDWH�FKDQJH�
,0$*(� ��� ,Q� WKH� HDUOLHU� VWDJHV� RI� WKH� SURMHFW� ������ �� ������� WKH� $GYLVRU\� %RDUG� VWXGLHG
,0$*(����� LQ� GHWDLO� DQG� VHW� WKH� VFHQH� IRU� WKH� GHYHORSPHQW� RI� ,0$*(� ���� DQG� LWV� WLPHO\
DSSOLFDWLRQV��7KH�%RDUG
V�LPSRUWDQFH�ORVW�VWUHQJWK�LQ�WKH�VHFRQG�SKDVH�RI� WKH�SURMHFW�������
�������ZKHQ�WKH�SROLF\�DGYLVRUV��ZKR�FRQYHQHG�LQ�WKH�'HOIW�'LDORJXH�:RUNVKRSV��DGRSWHG�D
VWURQJ�DGYLVRU\�UROH�LQ�VFHQDULR�DSSOLFDWLRQV�DQG�UHTXLUHG�GHYHORSPHQWV�WKDW�ZHUH�QHHGHG�WR
VXSSRUW GLVFXVVLRQV�IRU�WKH�GHYHORSPHQW�RI�WKH�)&&&�.\RWR�3URWRFRO��$IWHU�WKLV��WKH�,0$*(
WHDP�� EHJDQ� WR� IRFXV� PRUH� VWURQJO\� RQ� D� QHZ� PRGHO� YHUVLRQ�� VFLHQWLILF� DSSOLFDWLRQV� DQG
SDUWLFLSDWLRQ�LQ�WKH�GHYHORSPHQW�RI�WKH�,3&&�HPLVVLRQ�VFHQDULRV��7KLV�UHFHQW�PRUH�VFLHQWLILF
IRFXV UHTXLUHG� WKH� ,0$*(� $GYLVRU\� %RDUG� WR� UHFRQYHQH�� 7KH� %RDUG� PHW� RQFH� DJDLQ� LQ
1RYHPEHU�������WKLV�UHSRUW�QRW�RQO\�GHVFULEHV�LWV�ILQGLQJ��UHFRPPHQGDWLRQV�DQG�VXJJHVWLRQV
EXW�VHWV�WKH�VWDJH�IRU�QHZ�LPSURYHPHQWV�LQ�DQG�GHYHORSPHQW�RI�,0$*(��KRSHIXOO\��IRU�VRPH
\HDUV�WR�FRPH�
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$FNQRZOHGJHPHQWV
7KH�PHHWLQJ�RI�WKH�,0$*(�$GYLVRU\�%RDUG�ZDV�WKH�PLOHVWRQH�HYHQW�IRU�WKH�,0$*(�WHDP�LQ
�����FRQVLGHULQJ�WKH�RXWFRPH�ZRXOG�GHWHUPLQH�WKH�,0$*(�DQG�,0$*(�UHODWHG�UHVHDUFK�IRU
VRPH \HDUV�WR�FRPH�
, ZRXOG�OLNH�WR�WKDQN�/HR�0HLHU�RI�WKH�0LQLVWU\�RI�+RXVLQJ��6SDWLDO�3ODQQLQJ�DQG�WKH
(QYLURQPHQW�DQG�%HUW�-DQ�+HLM�RI�WKH�1DWLRQDO�5HVHDUFK�3URJUDPPH�RQ�*OREDO�$LU�3ROOXWLRQ
DQG &OLPDWH�&KDQJH�IRU�WKHLU�SHUVXDVLYH�DUJXPHQWV�LQ�FRQYHQLQJ�WKH�%RDUG��DQG�WKHLU
DVVLVWDQFH�LQ�GHILQLQJ�WKH�VFRSH�RI�WKH�PHHWLQJ�DQG��SURYLGLQJ�ILQDQFLDO�VXSSRUW��ZLWKRXW
ZKLFK�WKH�PHHWLQJ�FRXOG�QHYHU�KDYH�EHHQ�KHOG�
%HUQDUG�7LQNHU�FKDLUHG�WKH�PHHWLQJ��,Q�RXU�GLVFXVVLRQV�EHIRUH�WKH�PHHWLQJ�KH�XUJHG�PH�WR
HODERUDWH WKH�WHUPV�RI�UHIHUHQFH�RI�WKH�%RDUG�DQG�SUHSDUH�D�GHWDLOHG�EDFNJURXQG�UHSRUW�RQ
UHVHDUFK�LQ�WKH�SURJUHVV��HQYLVLRQHG�GHYHORSPHQWV�DQG�RWKHU�FRQFUHWH�TXHVWLRQV��'XULQJ�WKH
PHHWLQJ��KH�ZDV�LQVWUXPHQWDO�LQ�JXLGLQJ�WKH�GLVFXVVLRQV��VXPPDULVLQJ�LPSRUWDQW�WRSLFV�DQG
ILQDOLVLQJ�WKH�UHSRUW��,�DP�JUDWHIXO�WR�KLP�IRU�KLV�HIIRUWV�DQG�GHGLFDWLRQ�
7KH�PHPEHUV�RI�WKH�%RDUG�GHOYHG�LQWR�WKH�LQIRUPDWLRQ�SURYLGHG�IRUPLQJ�D�FRPSUHKHQVLEOH
SLFWXUH�RI�RXU�LGHDV�RQ�DLPV�IRU�PRGHO�GHYHORSPHQW�DQG�DSSOLFDWLRQV��7KHLU�GLVFXVVLRQV�DQG
WKH�UHVXOWLQJ�UHFRPPHQGDWLRQV�DQG�VXJJHVWLRQV�KHOSHG�WR�LGHQWLI\�SRVVLEOH�SLWIDOOV�DQG�ZLOO
VXUHO\�FRQWULEXWH�WR�D�PXFK�PRUH�EDODQFHG�UHVHDUFK�SURJUDPPH��,�DP�YHU\�DSSUHFLDWLYH�RI�WKH
WLPH�DQG�HIIRUWV�WKDW�DOO�%RDUG�PHPEHUV�FRQWULEXWHG��PDNLQJ�WKH�PHHWLQJ�DQG�WKH�UHSRUW��D
VXFFHVV�
7KH�FRQWULEXWLRQV�RI�WKH�,0$*(�WHDP�WR�WKH�EDFNJURXQG�GRFXPHQW�DQG�WKH�SUHVHQWDWLRQV�DW
WKH�PHHWLQJ�ZHUH�LQGLVSHQVDEOH��7KH�WHDP�SURYLGHG�LQVLJKWV�LQ�WKH�PRGHOOLQJ�EDFNJURXQG�E\
LQFUHDVLQJ�WKH�WUDQVSDUHQF\�RI�WKH�PRGHO�DQG�LWV�DVVXPSWLRQV��7KLV�RSHQQHVV�IDFLOLWDWHG
HIIHFWLYH�GLVFXVVLRQV�RQ�WKH�ZHDNHVW�DVSHFWV�RI�WKH�PRGHO�DQG�KHOSHG�WKH�%RDUG�WR�VHW
SULRULWLHV�IRU�IXWXUH�UHVHDUFK��)XUWKHU��-HURHQ�YDQ�GHU�6OXLMV�ZDV�DQ�HIIHFWLYH�UHSRUWHU�GXULQJ
WKH�PHHWLQJ�DQG�%DUW�6WUHQJHUV�DVVLVWHG�LQ�WKH�ILQDO�HGLWLQJ�RI�WKH�UHSRUW��,�DP�JUDWHIXO�IRU�WKH
SURIRXQG�HQGHDYRXUV�RI�RII�DOO�WHDP�PHPEHUV�LQ�PDNLQJ�WKLV�PHHWLQJ�D�VXFFHVV�
)LQDOO\��,�ZRXOG�DOVR�OLNH�WR�WKDQN�WKH�VXSSRUW�VWDII�DW�5,90�019��PHQWLRQLQJ�HVSHFLDOO\
-RODQGD�9ROOH��7KH�VWDI
V�RUJDQLVDWLRQDO�WDOHQWV�HQVXUHG�H[FHOOHQW�ORJLVWLFV��IDFLOLWDWHG�WUDYHO
DQG UHLPEXUVHPHQWV��DQG�JXDUDQWHHG�SURPSW�GHOLYHU\�RI�GRFXPHQWV��SDSHUV�DQG�RWKHU
LQIRUPDWLRQ�

5LN�/HHPDQV
3URMHFW�OHDGHU
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&RQWHQWV
6$0(19$77,1*�������������������������������������������������������������������������������������������������������������������������������������������������
(;(&87,9(�6800$5<�����������������������������������������������������������������������������������������������������������������������������������
�� ,1752'8&7,21 ���������������������������������������������������������������������������������������������������������������������������������������
�� *(1(5$/�,668(6�������������������������������������������������������������������������������������������������������������������������������������

��� *(1(5$/�675$7(*<����������������������������������������������������������������������������������������������������������������������������������
��� &2//$%25$7,21 ���������������������������������������������������������������������������������������������������������������������������������������
��� $8',(1&( �������������������������������������������������������������������������������������������������������������������������������������������������
��� ,03$&7 ������������������������������������������������������������������������������������������������������������������������������������������������������
��� 7+(�,0$*(�7($0�6758&785$/�5(/$7,216+,36�:,7+,1�5,90��������������������������������������������������������������
��� ,0$*(�$'9,625<�%2$5' �����������������������������������������������������������������������������������������������������������������������

�� 63(&,),&�6&,(17,),&�,668(6��������������������������������������������������������������������������������������������������������������
��� 7+(�&855(17�326,7,21�2)�7+(�,0$*(���02'(/������������������������������������������������������������������������������������
��� $&&85$&<�$1'�81&(57$,17< �����������������������������������������������������������������������������������������������������������������
��� 7+(�)8785(�'(9(/230(17�2)�7+(�*5283¶6�:25.�,1�$�32/,&<�&217(;7 ����������������������������������������������
��� )8785(�'(9(/230(176�2)�7+(�0$,1�02'(/ ������������������������������������������������������������������������������������������
��� )8785(�'(9(/230(176�2)�7+(�$*5,&8/785(�(1(5*<�&20321(17 ������������������������������������������������������
��� ,17(5$118$/�&/,0$7(�9$5,$7,21�$1'�,76�())(&76 �������������������������������������������������������������������������������
��� :$7(5� $1'�62,/�5(/$7('�,668(6 ����������������������������������������������������������������������������������������������������������
��� 6(48(675$7,21�2)�&$5%21�',2;,'( �������������������������������������������������������������������������������������������������������
��� &/,0$7(�2&($1�&283/('�02'(/6 ����������������������������������������������������������������������������������������������������������

�� '(7$,/('�5(&200(1'$7,216�������������������������������������������������������������������������������������������������������
��� )25�7+(�$70263+(5(�2&($1�6<67(0 ����������������������������������������������������������������������������������������������������
��� )25�7+(�7(55(675,$/�(19,5210(17�6<67(0�$1'�7+(�(1(5*<�,1'8675<�6<67(0 ����������������������������

�� 48(67,216�72�7+(�$'9,625<�%2$5' ������������������������������������������������������������������������������������������
�� &21&/86,21��������������������������������������������������������������������������������������������������������������������������������������������
$11(;�� 3$57,&,3$176�2)�7+(�$'9,625<�%2$5'����������������������������������������������������������������������
$11(;�� 7(506�2)�5()(5(1&(�)25�7+(�,0$*(�$'9,625<�%2$5' ����������������������������������������
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6DPHQYDWWLQJ
'H� DDQEHYHOLQJHQ� HQ� VXJJHVWLHV�� UHVXOWHUHQGH� YDQ� GH� GHUGH� ELMHHQNRPVW� YDQ� GH� ,0$*($GYLVRU\�%RDUG�����W�P����QRYHPEHU�������ZRUGHQ�ZHHUJHJHYHQ�LQ�GLW�UDSSRUW��+HW�GRHO�YDQGH�ELMHHQNRPVW�ZDV�KHW�HYDOXHUHQ�YDQ�GH�QDJHQRHJ�YROWRRLGH�YHUVLH�����YDQ� ,0$*(��HQ� WHDGYLVHUHQ�RYHU�YHUHLVWH�HQ�JHZHQVWH�WRHNRPVWLJH�RQWZLNNHOLQJHQ�PHW�EHWUHNNLQJ�WRW�GH�RUJD�QLVDWLH�YDQ�KHW�RQGHU]RHN�HQ�GH�ZHWHQVFKDSSHOLMNH�EDVLV�HQ�GH�WRHSDVVLQJHQ�YDQ�KHW�PRGHO�
$OJHPHQH�DDQEHYHOLQJHQ��DDQ��HQ�VXJJHVWLHV��VXJ���� 2S� KHW� JHELHG� YDQ� LQWHJUDWLH�� PHW� QDPH� WXVVHQ� QDWXXUZHWHQVFKDSSHOLMNH� HQ� VRFLDDO�HFRQRPLVFKH� RQGHUZHUSHQ� HQ� ZHWHQVFKDS� HQ� EHOHLG�� LV� ,0$*(� HHQ� NRSORSHU�� �*OREDO&KDQJH��PRHW�KHW�XLWJDQJVSXQW� ]LMQ�YRRU� ,0$*(���RQGHU]RHN��'LW� ]RX� JHIRUPDOLVHHUGPRHWHQ�ZRUGHQ�LQ�HHQ�µ0LVVLRQ�6WDWHPHQW¶��JHEDVHHUG�RS�$UWLNHO���YDQ�)&&&��DDQ����� 'RRU�EHSHUNWH�PLGGHOHQ�LV�KHW�HVVHQWLHHO�RP�VDPHQ�WH�ZHUNHQ��PDDU�KHW�EOHHI�RQGXLGHOLMNLQ KRHYHUUH�GH�VDPHQZHUNHQGH�LQVWLWXWHQ�ZHUGHQ�JHNR]HQ�RS�EDVLV�YDQ�HHQ�RYHUDOO�SODQ�RI GDW�]H�ZHUGHQ�EHQDGHUG�ZDQQHHU�GH�EHKRHIWH�RQWVWRQG�� ,*%3��:&53�HQ� ,+'3�JDDQVDPHQZHUNHQ� LQ� �(DUWK� 6\VWHP� 0RGHOOLQJ��� +LHUDDQ� NDQ� KHW� ,0$*(� WHDP� ELMGUDJHQ�VXJ����� ,0$*(� �� KHHIW� EHKRRUOLMNH� LQYORHG� LQ� GH� )&&&�� PDDU� KHW� LV� RQGXLGHOLMN� LQ� KRHYHUUHRYHULJH�JHEUXLNHUV��]RDOV�(XURSHVH�SURJUDPPD¶V��EHOHLGVPDNHUV�HQ�JHwQWHUHVVHHUGH�OHNHQ�YROGRHQGH�EHUHLNW�ZRUGHQ��'H�RQWZLNNHOLQJ�YDQ�PHHU�UHJLRQDOH�PRGHOOHQ�YRRU�DI]RQGHU�OLMNH� ODQGHQ�HQ�(XURSD� LV�KLHUYRRU� WH�RYHUZHJHQ��'LW� ]RX� ELMGUDJHQ� DDQ�.\RWR�SURWRFROEHOHLGVNZHVWLHV��GLH�YHUHLVHQ�GDW�ZRUGW�JHZHUNW�RS�HHQ�ILMQHUH�UXLPWH�VFKDDO��DDQ����� 9RRUDO�EHOHLGVPDNHUV�YLQGHQ�GDW�LQ]LFKWHQ�YDQXLW�,0$*(���EUXLNEDDUGHU�]RXGHQ�]LMQ�DOVZHUG JHSUREHHUG� RP� YDQXLW� GH� RQGHU]RHNVULFKWLQJ� PHHU� YHUEDQG� WH� EUHQJHQ� PHW� KXQEHOHLGVSUREOHPHQ� �DDQ��� 9HUGHU� NDQ� RQGHU]RFKW� ZRUGHQ� RI� KHW� &22/� 3URMHFW� GHHIILFLsQWVWH�PDQLHU�LV�RP�,0$*(���WH�SUHVHQWHUHQ�DDQ�HHQ�EUHGHU��EHOHLGV�SXEOLHN��VXJ����� 'H�RUJDQLVDWLH�YDQ�GH�NOLPDDWRQGHU]RHNVSURMHFWHQ�ELQQHQ�KHW�5,90�LV�FRPSOH[��'H�ELM,0$*(� EHWURNNHQ� ZHWHQVFKDSSHUV� ]RXGHQ� ZHOOLFKW� HIIHFWLHYHU� HQ� SURGXFWLHYHUIXQFWLRQHUHQ�� DOV� ]H�GHHO�XLW� ]RXGHQ�PDNHQ�YDQ� HHQ�PHHU�RQDIKDQNHOLMNH� HQ� KHUNHQEDUHHHQKHLG ELQQHQ�KHW�5,90��PHW�HHQ�GXLGHOLMNH�OHLGHU��VXJ����� (HQ� YHUEHWHUGH� RUJDQLVDWLH� YDQ� GH� $GYLVRU\� %RDUG�� ZDDUELM� HQNHOH� OHGHQ� YRRU� HHQEHSDDOGH�WLMG�]LWWLQJ�KHEEHQ��]RX�HHQ�PHHUZDDUGH�KHEEHQ�YRRU�KHW�5,90��'H�%RDUG�]RXDGYLHV JHYHQ�LQGLHQ�QRGLJ��HQ�LHGHUH�WZHH�MDDU�ELMHHQNRPHQ�YRRU�UHYLHZ�HQ�DGYLHV��VXJ��
%HODQJULMNH�ZHWHQVFKDSSHOLMNH�DDQEHYHOLQJHQ��DDQ��HQ�VXJJHVWLHV��VXJ���� 'H�DDQEHYHOLQJHQ�YDQ�GH��H $GYLVRU\�%RDUG�]LMQ�ELMQD�DOOHPDDO�XLWJHYRHUG��2YHUJHEOHYHQ]LMQ� GH� RQWZLNNHOLQJ� YDQ� NRVWHQ�FXUYHQ� YDQ�PLWLJDWLHPDDWUHJHOHQ� YRRU� ODQGJHEUXLN�� HQHQHUJLH�HPLVVLHV�HQ�GH�YRRUJHVWHOGH�YHUEHWHULQJ�YDQ�GH�NRSSHOLQJ�WXVVHQ�GH�&��HQ�GH�1�F\FOXV��7HQVORWWH� LV�HHQ�YDOLGDWLH��HQ�RQ]HNHUKHLGVDQDO\VH�DFKWHUZHJH�JHEOHYHQ��$O�GH]HWDNHQ�]RXGHQ�DOVQRJ�XLWJHYRHUG�PRHWHQ�ZRUGHQ��DDQ���� +HW�,0$*(���WHDP�PRHW�]LFK�EH]LQQHQ�RYHU�PRJHOLMNH�YHUEHWHULQJHQ� LQ�PRGHOYDOLGDWLH

HQ�EHVFKULMYLQJ�YDQ�RQ]HNHUKHLG��2Q]HNHUKHLGVDQDO\VH� LV�DEVROXXW�QRRG]DNHOLMN�RS� DOOHJHELHGHQ�ZDDULQ�,0$*(�ZRUGW�WRHJHSDVW��7HU�RQGHUVWHXQLQJ�KLHUYDQ�LV�GHHOQDPH�LQ�LQWHU�PRGHO�YHUJHOLMNLQJHQ�]RDOV�$0,3�HQ�&0,3�JHZHQVW��DDQ���� +HW� ,0$*(��� WHDP�PRHW� UHFKWVWUHHNVHU� LQJDDQ� RS� DFWXHOH� EHOHLGVRQGHUZHUSHQ��ZDDUELMGH RQWZLNNHOLQJ� YDQ� GH� XLWHUVW� ]LQYROOH� PHWD�PRGHOOHQ�� VFDQQHUV� HWF��� GLH� KHW� PHHVWUHOHYDQW�HQ�JHZDDUGHHUG�]LMQ��PRHW�ZRUGHQ�YRRUWJH]HW��VXJ��
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��� 9HUZDFKW�ZRUGW�GDW�GH�EHOHLGVDDQGDFKW�]DO�YHUVFKXLYHQ�QDDU�KHW�EHSDOHQ�YDQ�HIIHFWHQ�HQDDQSDVVLQJVPRJHOLMNKHGHQ��+LHUGRRU�]DO�GH�GUXN�RS�,0$*(���WRHQHPHQ�RP�EHWHUH�JHR�JUDILVFK� H[SOLFLHWH� UHVXOWDWHQ� WH� JHQHUHUHQ�� 'H� VDPHQZHUNLQJ� PHW� LQWHUQDWLRQDOHRUJDQLVDWLHV� ,3&&�� )&&&�� ,*%3��:&53� HQ� ,+'3�PRHW� ZRUGHQ� YHUVWHUNW� RP� ,0$*(ZHWHQVFKDSSHOLMN�XS�WR�GDWH� WH�KRXGHQ��]HOIV� LQGLHQ�GH�RQWZLNNHOLQJHQ�]LFK�EHZHJHQ� LQGH ULFKWLQJ�YDQ�HHQ�PHHU�ORNDOH�VFKDDO��VXJ����� 'H� HFRQRPLVFKH� PRGHOOHULQJ� LQ� GH� ODQGERXZVHFWRU� LV� WH� RQDIKDQNHOLMN� YDQ� GLH� LQ� GHHQHUJLHVHFWRU��+HW�LV�ZHQVHOLMN�GH]H�WZHH�EHWHU�WH�LQWHJUHUHQ��'H�VWUXFWXXU�YDQ�KHW�*OREDO7UDGH�$QDO\VLV� 3URMHFW� �*7$3�� ]RX� HHQ� JRHG� VWDUWSXQW� NXQQHQ� ]LMQ�� RPGDW� GLW� RRN� GHEDVLV LV� YDQ� :RUOG6FDQ�� 'H� RQWZLNNHOLQJ� YDQ� GLW� ODQGJHEUXLN�HFRQRPLVFK� PRGHO� ]RXPRHWHQ�SODDWVYLQGHQ�LQ�HHQ�VDPHQZHUNLQJVYHUEDQG�PHW�R�D��&3%��/(,�HQ�86'$��DDQ����� .OLPDDWYDULDELOLWHLW� KHHIW� HIIHFW� RS� QDWXXUOLMNH� HQ� EHKHHUGH� HFRV\VWHPHQ� HQ� ZDWHUYRRU�]LHQLQJ��'H�LQYORHG�YDQ�YDULDELOLWHLW�]RX�GLHSJDDQG�RQGHU]RFKW�PRHWHQ�ZRUGHQ��DDQ����� 'H�LPSDFWPRGXOHV�PRHWHQ�GH�HIIHFWHQ�YDQ�YHUDQGHULQJHQ�LQ�MDDUOLMNVH�NOLPDDW�YDULDELOLWHLWRSQHPHQ��HYHQWXHHO�YLD�JHsLJHQGH�RXWSXWV�YDQ�GH�JHNRSSHOGH�*&0V��VXJ����� 5,90�RQWZLNNHOW� HHQ�DSDUWH�ZDWHUPRGXOH��GLH�EHODQJULMNH�HIIHFWHQ�]RDOV�GURRJWH�� RYHU�VWURPLQJHQ�� HIIHFWHQ� RS� LUULJDWLH�V\VWHPHQ� HQ� ERGHPGHJUDGDWLH� VLPXOHHUW�� +HW� LVHVVHQWLHHO�GDW�KLHUELM�GH�EHVWH�LQWHUQDWLRQDOH�SDUWQHUV�ZRUGHQ�JH]RFKW��DDQ����� +HW�ZHUN� DDQ�&�YDVWOHJJLQJ�PRHW�ZRUGHQ� YRRUWJH]HW� HQ� ZDDU�PRJHOLMN� JHwQWHQVLYHHUG�RPGDW�MXLVW�,0$*(���KHW�YRRUGHHO�KHHIW�YDQ�HHQ�VWHUNH�QDGUXN�RS�ODQGJHEUXLN��UHF������+HW�KXLGLJH�]RQDOH�NOLPDDW�RFHDDQ�PRGHO�]RX�PRHWHQ�ZRUGHQ�YHUYDQJHQ�GRRU�HHQ�WZHH�VSRUHQ EHQDGHULQJ� ZDDULQ� ]RZHO� HHQ� VLPSHO� NOLPDDW�RFHDDQ� PRGHO� DOV� HHQ� �'� DWPRV�IHHU�RFHDDQ�DOJHPHHQ�FLUFXODWLH�PRGHO��(&%LOW��ZRUGW�JHEUXLNW��%HLGH�KHEEHQ�VSHFLILHNHWRHSDVVLQJVJHELHGHQ� �UHVSHFWLHYHOLMN� RQ]HNHUKHLGVDQDO\VH� HQ� ODQG�NOLPDDW� LQWHUDFWLHV��UHF�� (HQ� H[WUD� PHGHZHUNHU� LV� QRGLJ� YRRU� KHW� RQWZLNNHOHQ� YDQ� GLW� VLPSHOHNOLPDDW�RFHDDQ�PRGHO��VXJ������+HW� YHUPRJHQ� YDQ� (&%LOW� RP� GH� KXLGLJH� NOLPDDWYDULDELOLWHLW� WH� VLPXOHUHQ� PRHW� JHWHVWZRUGHQ�� 7HYHQV� ]RX� (&%LOW� PRHWHQ� SDUWLFLSHUHQ� LQ� GH� PRGHO� YHUJHOLMNLQJVSURMHFWHQ$0,3�DQG�&0,3��UHF��
*HGHWDLOOHHUGH�DDQEHYHOLQJHQ��DDQ��HQ�VXJJHVWLHV��VXJ���� 'H�KXLGLJH�PHWKRGH�YDQ�KHW�SDWURRQVFKDOLQJ�PHW�DHURVROHQ�HQ�NOLPDDWYHUDQGHULQJ�PRHWZRUGHQ�RSJHJHYHQ��'H�PHHU�JHDFFHSWHHUGH�PHWKRGH�]RDOV�EHVFKUHYHQ�GRRU�6FKOHVLQJHU�HWDO�� ]RX�ELM�YRRUNHXU�JHEUXLNW�PRHWHQ�ZRUGHQ��DDQ���� +HW� VFKDOHQ�YDQ�NOLPDDWYDULDELOLWHLW� YDQ�GH�JURYH�*&0� UHVROXWLH� QDDU� KHW� ,0$*(�JULGYHUHLVW�YHUGHU�RQGHU]RHN�RP�WH�EHSDOHQ�KRH�GLW�KHW�EHVW�JHGDDQ�NDQ�ZRUGHQ��DDQ���� 9HUEHWHUGH�UHJLRQDOH�HIIHFWHQ�YDQ�]HHVSLHJHOVWLMJLQJ�PRHWHQ�EHUHNHQG�ZRUGHQ��DDQ���� +HW�LV�QRGLJ�RP�GH�NRVWHQ�HQ�EDWHQ�YDQ�YHUEHWHULQJHQ�LQ�KHW�DWPRVIHULVFK�FKHPLH�PRGHO]RUJYXOGLJ�WH�HYDOXHUHQ��DDQ���� 7,0(5� NDQ� PHHU� VSHFLILHNH� HQHUJLHJHEUXLN� WHFKQRORJLHsQ� EHYDWWHQ�� .HUQHQHUJLH�GXXU]DPH�HQHUJLH�HQ�IRVVLHOH�EUDQGVWRIIHQ�]RXGHQ�DSDUW�EHUHNHQG�PRHWHQ�ZRUGHQ��UHF���� .DSLWDDORP]HWVQHOKHGHQ� LQ� HQHUJLH� SURGXFWLH� ]RDOV� GLW� YROJW� XLW� VQHOOH� YHUDQGHULQJHQ� LQ&2� HPLVVLHV�YROJHQV�:RUOG6FDQ�OLMNHQ�WH�JURRW�HQ�PRHWHQ�RSQLHXZ�ZRUGHQ�EH]LHQ��UHF���� .RROVWRI�YDVWOHJJLQJVWHFKQRORJLHsQ�]RXGHQ�JHPRGHOOHHUG�PRHWHQ�ZRUGHQ��UHF���� 1DWXXUOLMNH�YHUVWRULQJHQ�YDQ�HFRV\VWHPHQ�]RXGHQ�PRHWHQ�ZRUGHQ�JHVLPXOHHUG��VXJ���� :LQG�� HQ� ZDWHUHURVLH� PRHWHQ� HHQ� RQGHUGHHO� ZRUGHQ� YDQ� HHQ� EHWHUH� UHJLRQDOH� ODQG�GHJUDGDWLH�PRGXOH��UHF��
� 6FKOHVLQJHU�HW�DO����������7HFKQRORJLFDO�)RUHFDVWLQJ�DQG�6RFLDO�&KDQJH� �LQ�SUHVV�
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([HFXWLYH�6XPPDU\
7KLV� VXPPDU\� OLVWV� WKH� UHFRPPHQGDWLRQV� DQG� VXJJHVWLRQV�� ZKLFK� UHVXOWHG� IURP� WKH� WKLUGPHHWLQJ�RI�WKH�,0$*(���$GYLVRU\�%RDUG����WK�����WK�1RYHPEHU�������7KH�PDLQ�REMHFWLYHVRI�WKH�PHHWLQJ�ZHUH�WR�GLVFXVV�DQG�UHYLHZ�WKH�YDOLGLW\�RI�WKH�DOPRVW�FRPSOHWHG�YHUVLRQ�����RI,0$*(�� DQG� WR� DGYLVH� RQ� UHTXLUHG� DQG� GHVLUDEOH� IXWXUH� GHYHORSPHQWV� ZLWK� UHVSHFW� WR� WKHRUJDQLVDWLRQ��WKH�VFLHQFH�DQG�WKH�DSSOLFDWLRQV�RI�WKH�,0$*(�UHVHDUFK�
*HQHUDO UHFRPPHQGDWLRQV��UHF��DQG�VXJJHVWLRQV��VXJ��� *OREDO�&KDQJH�VKRXOG�EH�WKH�WDUJHW�DUHD�IRU�,0$*(���UHVHDUFK��,QWHJUDWLRQ�LV�FRQVLGHUHGWR EH� WKH� PDLQ� FRPSDUDWLYH� DGYDQWDJH� RI� ,0$*(� ��� DQG� LQ� SDUWLFXODU� LWV� DELOLW\� WRLQWHJUDWH� QDWXUDO� VFLHQFH� DQG� VRFLR�HFRQRPLF� WRSLFV� DQG� WR� FUHDWH� OLQNDJHV�ZLWK� JOREDO�FKDQJH SROLF\� LVVXHV�� 7KLV� FRPSDUDWLYH� DGYDQWDJH� VKRXOG� EH� IRUPDOLVHG� E\� ZULWLQJ� D0LVVLRQ�6WDWHPHQW��FHQWUHG�RQ�$UWLFOH���RI�WKH�)&&&��UHF���� 7KH�VKRUWDJH�RI�UHVRXUFHV�PDNHV�FROODERUDWLRQ�HVVHQWLDO��EXW�LW�ZDV�QRW�FOHDU�ZKHWKHU�WKHFROODERUDWRUV�ZHUH�FKRVHQ�DFFRUGLQJ�WR�DQ�RYHU�DOO�SODQ��RU�ZHUH�DSSURDFKHG�DV�DQG�ZKHQD QHHG�DURVH��,*%3��:&53�DQG�,+'3�DUH�SODQQLQJ�UHVHDUFK�RQ�(DUWK�6\VWHP�0RGHOOLQJDQG WKLV�FRXOG�DOVR�EHFRPH�DQ�LPSRUWDQW�FROODERUDWLYH�WKHPH�IRU�,0$*(����VXJ���� ,0$*(���KDV�FRQVLGHUDEOH� LQIOXHQFH� LQ� WKH�)&&&��EXW� LW� LV� QRW� FOHDU�ZKHWKHU� DOO� RWKHUSRWHQWLDO�DXGLHQFHV��VXFK�DV�(XURSHDQ�DQG�QDWLRQDO�SURJUDPPHV��SROLF\�PDNHUV��VFLHQWLVWV�DQG LQWHUHVWHG� SXEOLF�� DUH� EHLQJ� DGGUHVVHG� HTXDOO\� HIIHFWLYHO\�� ,Q� WKLV� FRQWH[W�� WKHGHYHORSPHQW�RI� UHJLRQDO� LPSDFW�PRGHOV� IRU� LQGLYLGXDO� FRXQWULHV� �H�J���7KH�1HWKHUODQGV�DQG (XURSH� VKRXOG� EH� FRQVLGHUHG�� 7KLV�ZRXOG� DOVR� KHOS� WR� DGGUHVV� WKH� .\RWR�3URWRFROLVVXHV��ZKLFK�UHTXLUH�ILQHU�VSDWLDO�DQG�WHPSRUDO�VFDOHV��UHF���� 'XWFK�SROLF\PDNHUV�IHHO�WKDW�,0$*(���LQVLJKWV�FDQ�EH�PRUH�XVHIXO�LI�WKH�,0$*(���VWDIIWULHV� WR� EULQJ� WKHLU� UHVHDUFK� GHYHORSPHQW�PRUH� LQWR� OLQH�ZLWK� LPPHGLDWH� SROLF\�PDNHUVSUREOHPV� �UHF��� ,Q� DGGLWLRQ� LW� QHHGV� WR� EH� FRQVLGHUHG�ZKHWKHU� WKH�&22/�3URMHFW� LV� WKHPRVW HIILFLHQW�ZD\�WR�SUHVHQW�,0$*(���WR�WKH�EURDGHU�FRPPXQLWLHV��VXJ���� 7KH�FOLPDWH�UHVHDUFK�SURMHFWV��LQFOXGLQJ�,0$*(����DUH�RUJDQLVHG�LQ�D�FRPSOH[�VWUXFWXUHZLWKLQ�5,90��7KH�VFLHQWLVWV�LQYROYHG�LQ�,0$*(�PLJKW�IXQFWLRQ�PRUH�HIIHFWLYHO\�DQG�EHHYHQ PRUH� SURGXFWLYH�� LI� RUJDQLVHG� DV� D� PRUH� XQLWDU\� DQG� IUHH�VWDQGLQJ� HQWLW\� ZLWKLQ5,90��ZLWK�D�VLQJOH�FOHDUO\�LGHQWLILHG�OHDGHUVKLS��VXJ���� 5,90� ZRXOG� JHW� JUHDWHU� YDOXH� IURP� LPSURYHG� DUUDQJHPHQWV� IRU� WKH� $GYLVRU\� %RDUG�ZKHUHE\�PHPEHUV�VKRXOG�HDFK�VHUYH�IRU�D�VHW�SHULRG��6XFK�D�%RDUG�ZRXOG�JLYH�H[WHUQDODGYLFH DV�QHHGHG��DQG�PHHW�HYHU\�WZR�\HDUV�IRU�UHYLHZ�DQG�DGYLFH��7KH�PHPEHUVKLS�FRXOGWKHQ EH�VPDOOHU�WKDQ�DW�SUHVHQW��VXJ��
0DMRU VFLHQWLILF�UHFRPPHQGDWLRQV��UHF��DQG�VXJJHVWLRQV��VXJ���� 5HFRPPHQGDWLRQV� E\� WKH� �QG�$GYLVRU\�%RDUG� KDYH� ODUJHO\� EHHQ� FRPSOHWHG��5HPDLQLQJPDWWHUV� DUH� WKH� FRQVWUXFWLRQ� RI� FRVW� FXUYHV� IRU� UHODWLQJ� ODQG� XVH� DQG� HQHUJ\�PLWLJDWLRQRSWLRQV��$V�RWKHU�UHVHDUFK�JURXSV�KDYH�SURGXFHG�VXFK�FXUYHV��QR�DGGLWLRQDO�ZRUN�LV�QRZQHHGHG�IRU�WKLV��7KH�SURSRVHG�LPSURYHG�OLQNDJH�RI�WKH�&�DQG�1�F\FOHV�KDV�QRW�EHHQ�GRQH�DV� IXQGLQJ� KDV� EHHQ� VKRUW�� )LQDOO\�� D� YDOLGDWLRQ� DQG� XQFHUWDLQW\� DQDO\VLV� KDV� QRW� EHHQFDUULHG�RXW�\HW��$OO�WKHVH�WDVNV�VKRXOG�EH�FRPSOHWHG��H[FHSW�IRU�WKH�FRVW�FXUYHV��UHF���� 7KH�,0$*(�WHDP�QHHGV�WR�WKLQN�KDUG�DERXW�YDOLGDWLRQ�DQG�GHJUHHV�RI�XQFHUWDLQW\�LQ�WKHLU

ZRUN� 8QFHUWDLQW\� DQDO\VLV� LV� VWURQJO\� QHHGHG LQ� DOO� WKH� PDLQ� DUHDV� RI� RSHUDWLRQ�3DUWLFLSDWLRQ�LQ�LQWHU�PRGHO�FRPSDULVRQV�VXFK�DV�$0,3�DQG�&0,3�LV�GHVLUDEOH��UHF��
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��� ,0$*(��� VWDII� KDV� WR� DGGUHVV� WKH� FRQFHUQV� RI� SROLF\PDNHUV� PRUH� GLUHFWO\�� 7KHGHYHORSPHQW� RI� PHWD�PRGHOV�� VFDQQHUV� HWF�� LV� YHU\� XVHIXO�� DQG� WKH� PRVW� UHOHYDQW� DQGDSSUHFLDWHG�RQHV�QHHG�WR�EH�SXUVXHG��VXJ����� $V� LQWHUHVWV� DUH� H[SHFWHG� WR� JUDGXDOO\� VKLIW� IURP�PLWLJDWLRQ� WRZDUGV� LPSDFW� DVVHVVPHQWDQG DGDSWDWLRQ�� ,0$*(��� ZLOO� EH� SUHVVHG� WR� SURGXFH� PRUH� JHRJUDSKLFDOO\�VSHFLILFUHVXOWV�� 7KH� SUHVHQW� FORVH� FRQWDFW� ZLWK� WKH� LQWHUQDWLRQDO� ERGLHV� ,3&&�� )&&&�� ,*%3�:&53� DQG� ,+3��PXVW� EH�PDLQWDLQHG� WR� NHHS� ,0$*(� DW� WKH� FXWWLQJ� HGJH� RI� VFLHQWLILFGHYHORSPHQWV��HYHQ�LI�PRUH�RI�LWV�GHYHORSPHQW�PRYHV�WRZDUGV�D�PRUH�ORFDO�VFDOH��VXJ����� 7KH�JURXS�DSSHDUV� WR� UHVROYH�HFRQRPLF� LVVXHV� LQ� WKH�DJULFXOWXUDO� VHFWRU� VHSDUDWHO\� IURPWKRVH LQ�WKH�HQHUJ\�VHFWRU��DQG�LW�LV�GHVLUDEOH�WR�LQWHJUDWH�WKHP��7KH�VWUXFWXUH�SURYLGHG�E\WKH *OREDO�7UDGH�$QDO\VLV�3URMHFW� �*7$3��FRXOG�EH�D�YDOXDEOH�VWDUWLQJ�SRLQW�EHFDXVH� LWDOVR XQGHUOLHV�:RUOG6FDQ��&ROODERUDWLRQ�VKRXOG�EH�H[SORUHG�ZLWK�&3%��/(,��WKH�86'$¶V(56��DQG�RWKHUV��WR�GHYHORS�DQ�LQWHJUDWHG�ODQG�XVH�HFRQRPLFV�IUDPHZRUN��UHF����� ,QWHU�DQQXDO� YDULDWLRQV� LQ� FOLPDWH� ZLOO� DIIHFW� WKH� SURGXFWLRQ� RI� QDWXUDO� DQG� PDQDJHGYHJHWDWLRQ�DQG�ZDWHU�VXSSO\��7KHVH�LVVXHV�VKRXOG�EH�PRUH�WKRURXJKO\�LQYHVWLJDWHG��UHF����� 7KH�FXUUHQW� LPSDFW�PRGXOHV�VKRXOG� LQFOXGH� WKH�HIIHFWV�RI� LQWHUDQQXDO�FOLPDWH�YDULDELOLW\DQG LWV�FKDQJHV��DQG�RI�RWKHU�DSSURSULDWH�PRPHQWV�VLPXODWHG�E\�FRXSOHG�*&0V��VXJ����� 5,90�LV�GHYHORSLQJ�D�VHSDUDWH�ZDWHU�PRGXOH��ZKLFK�QHHGV�WR�LQFOXGH�LPSRUWDQW�LPSDFWVVXFK DV� GURXJKWV�� IORRGV�� DQG� HIIHFWV� RQ� LUULJDWLRQ� V\VWHPV� DQG� VRLO� GHJUDGDWLRQ�� ,W� LVHVVHQWLDO�WR�VHHN�RXW�WKH�EHVW�LQWHUQDWLRQDO�FROODERUDWRUV�IRU�WKHVH�WRSLFV��UHF����� 7KH� ZRUN� RQ� &�VHTXHVWUDWLRQ� SURFHVVHV� VKRXOG� FRQWLQXHG� DQG� LQWHQVLILHG� EHFDXVH� WKH,0$*(�WHDP�KDV�DQ�DGYDQWDJH�GXH�WR�WKH�VWURQJ�ODQG�XVH�HPSKDVLV�RI�WKHLU�PRGHO��UHF������7KH�FXUUHQW�]RQDO�PHDQ�FOLPDWH�RFHDQ�PRGHO�VKRXOG�EH�UHSODFHG�E\�D�WZR�WUDFN�DSSURDFKLQ ZKLFK� ERWK� D� VLPSOH� FOLPDWH�RFHDQ� PRGHO� DQG� D� �'� DWPRVSKHUH�RFHDQ� JHQHUDOFLUFXODWLRQ�PRGHO��L�H���(&%LOW��DUH�XVHG�IRU�DSSURSULDWH�SXUSRVHV��UHVSHFWLYHO\�XQFHUWDLQW\DQG ODQG�FOLPDWH�LQWHUDFWLRQV���UHF���$�GHGLFDWHG�SHUVRQ�VKRXOG�EH�DOORFDWHG�WR�GHYHORS�WKHVLPSOH�FOLPDWH�RFHDQ�PRGHO��VXJ������7KH� DELOLW\� RI� (&%LOW� WR� VLPXODWH� WKH� FXUUHQW� LQWHUDQQXDO� YDULDELOLW\� RI� ERWK� WKH� 1RUWK$WODQWLF�2VFLOODWLRQ�DQG�RI�(162�VKRXOG�EH�WHVWHG��$OVR��(&%LOW�VKRXOG�SDUWLFLSDWH�LQ�WKHPRGHO�LQWHU�FRPSDULVRQ�SURMHFWV��$0,3�DQG�&0,3��UHF��
'HWDLOHG�UHFRPPHQGDWLRQV��UHF��DQG�VXJJHVWLRQV��VXJ���� 7KH� FXUUHQW� PHWKRG� RI� VFDOLQJ� SDWWHUQV� RI� DHURVRO�LQGXFHG� FOLPDWH� FKDQJH� VKRXOG� EHDEDQGRQHG�� ,QVWHDG�� WKH� PRUH�ZLGHO\� DFFHSWHG� PHWKRG� GLVFXVVHG� E\� 6FKOHVLQJHU� HW� DO������� VKRXOG�SUHIHUDEO\�EH�XVHG��UHF����� 7KH� GRZQVFDOLQJ� RI� WKH� LQWHUDQQXDO� FOLPDWH� YDULDELOLW\� IURP� WKH� FRDUVHU� *&0UHVROXWLRQ� WR� WKH� ,0$*(� JULG� UHTXLUHV� IXUWKHU� FRQVLGHUDWLRQ� RI� KRZ� WKLV� FDQ� EHVWEH GRQH�ZLWKLQ�WKH�FRQVWUDLQWV�RI�DQ�LQWHJUDWHG�PRGHO��UHF����� $ PRGXOH�IRU�WKH�UHJLRQDO�LPSDFWV�RI�VHD�OHYHO�ULVH�VKRXOG�EH�GHYHORSHG��UHF����� 7KH�XWLOLW\�RI�WKH�DWPRVSKHULF�FKHPLVWU\�PRGHO�QHHGV�WR�EH�FDUHIXOO\�WKRXJKW�RXW��UHF����� 7KH�7,0(5�PRGHO�VKRXOG�LQFOXGH�VSHFLILF�LQQRYDWLYH�WHFKQRORJLHV�LQ�HQHUJ\�XVH��1XFOHDUHQHUJ\��UHQHZDEOHV�DQG�IRVVLO�IXHOV�VKRXOG�EH�FDOFXODWHG�VHSDUDWHO\��UHF����� &DSLWDO� WXUQRYHU� UDWHV� LQ� HQHUJ\�SURGXFWLRQ� LPSOLHG�E\� UDSLG� FKDQJHV� LQ�&2� HPLVVLRQV�DFFRUGLQJ�WR�:RUOG6FDQ��DSSHDU�WR�EH�WRR�KLJK�DQG�VKRXOG�EH�UH�HYDOXDWHG��UHF���� &�VHTXHVWUDWLRQ�WHFKQRORJLHV�VKRXOG�EH�LQFOXGHG�LQ�HQHUJ\�HPLVVLRQ�PRGHOOLQJ��UHF���� (IIHFWV�RI�QDWXUDO�SHUWXUEDWLRQV�RQ�HFRV\VWHPV�FRXOG�EH�VLPXODWHG��VXJ���� $�QHZ�ODQG�GHJUDGDWLRQ�URXWLQH�VKRXOG�VHSDUDWH�WKH�FDOFXODWLRQ�RI�ZLQG�DQG�ZDWHU�HURVLRQ�DV WKH\�GHSHQG�RQ�GLIIHUHQW�FRPSRQHQWV�RI�LQWHUDQQXDO�FOLPDWH�YDULDWLRQ��UHF��
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�� ,1752'8&7,21
7KLV� UHSRUW� VXPPDULVHV� WKH� UHVXOWV� RI� WKH� WKLUG� PHHWLQJ� RI� WKH� ,0$*(��� $GYLVRU\� %RDUGEHWZHHQ� ��WK� �� ��WK�1RYHPEHU� �����7KHVH�$GYLVRU\�%RDUG�PHHWLQJV� DUH� RUJDQLVHG� E\� WKH,0$*(� WHDP� DW� WKH� 1DWLRQDO� ,QVWLWXWH� IRU� 3XEOLF� +HDOWK� DQG� WKH� (QYLURQPHQW� �5,90��,0$*(� LV� 5,90
V� JOREDO� FKDQJH� PRGHO�� WKH� DFURQ\P� VWDQGLQJ� IRU� 
,QWHJUDWHG� 0RGHO� WR$VVHVV� WKH� *UHHQKRXVH� (IIHFW
�� 7KH� SURFHVV� ZDV� VWDUWHG� ZLWK� WKH� )LUVW� $GYLVRU\� %RDUG� LQ������DQG�WKH�VHFRQG�LQ�������7KH�LQVWLWXWH�VHOHFWV�WKH�FKDLUSHUVRQ�DQG�PHPEHUV�RI�WKH�%RDUGRQ�WKH�EDVLV�RI�WKHLU�H[SHUWLVH��WKDW�VKRXOG�EH�DSSURSULDWH�IRU�FXUUHQW�PRGHO�GHYHORSPHQW�DQGDSSOLFDWLRQV��7KH�PHPEHUVKLS�RI�WKH�WKLUG�%RDUG�LV�OLVWHG�LQ�$QQH[����DQG�LQFOXGHV�VSHFLDOLVWVLQ�QHDUO\�DOO�WKH�GLVFLSOLQHV�DQG�WRSLFV�WKDW�,0$*(�LV�LQYROYHG�ZLWK��7KH�PDLQ�REMHFWLYHV�RIWKHVH�PHHWLQJV� DUH� WR� UHYLHZ� UHFHQW� GHYHORSPHQWV� DQG� WR� DGYLVH� RQ� UHTXLUHG� DQG� GHVLUDEOHIXWXUH�GHYHORSPHQWV�ZLWK�UHVSHFW�WR�WKH�RUJDQLVDWLRQ��WKH�VFLHQFH�DQG�WKH�DSSOLFDWLRQV�RI�WKH,0$*(�PRGHO�DQG�WHDP�
'XULQJ�WKH�SHULRG�����������D�VHULHV�RI�µGLDORJXH�ZRUNVKRSV¶�ZHUH�RUJDQLVHG�DV�SDUW�RI�WKH153�IXQGHG�UHVHDUFK�SURMHFW�
)XUWKHU�GHYHORSPHQW�RI�,0$*(
��7KH�,0$*(�WHDP�FRQVLGHUHGWKDW� WKHVH� GLDORJXH� ZRUNVKRSV� UHGXFHG� WKH� QHHG� WR� FRQYHQH� WKH� ,0$*(� $GYLVRU\� ERDUG�EHFDXVH� WKH� GLVFXVVLRQV� EHWZHHQ� WKH� ,0$*(� WHDP� DQG� WKH� )&&&� WHDP� SURSRVHG� DQGFRQVLGHUHG�IXUWKHU�ZRUN��HVSHFLDOO\�FOLPDWH�FKDQJH�UHODWHG�SROLF\�TXHVWLRQV��7KHVH�GLDORJXHZRUNVKRSV WKXV� SURYLGHG� D� GHJUHH� RI� FRQWLQXLQJ� H[WHUQDO� DGYLFH��7KH� WKLUG�PHHWLQJ� RI� WKH$GYLVRU\�%RDUG�ZDV� SODQQHG� RULJLQDOO\� IRU� ����� EXW�ZDV� SRVWSRQHG� XQWLO� ����� EHFDXVH� RILQVWLWXWLRQDO�DQG�RUJDQLVDWLRQDO�SUREOHPV�
7KH�GHWDLOHG�SXUSRVH�DQG�IXQFWLRQ�RI�WKH�*URXS�LV�ZHOO�VWDWHG�LQ�WKH�([HFXWLYH�6XPPDU\�RIWKH�³%ULHILQJ�%RRN´�SUHSDUHG�IRU�WKLV�5HYLHZ�� ´,0$*(���LV�DQ�LQWHJUDWHGDVVHVVPHQW� PRGHO� IRU� JOREDO� DQG� UHJLRQDO� FOLPDWH� FKDQJH�� 7KH� DLP� RI� WKH� PRGHO� LV� WRWKRURXJKO\ DQG�VFLHQWLILFDOO\�VLPXODWH�SROLF\�UHOHYDQW�LVVXHV�RQ�FOLPDWH�FKDQJH��7KHUHIRUH�WKHPRGHO VLPXODWHV� WKH�ZKROH� FDXVH�WR�HIIHFW� FKDLQ� FRYHULQJ� HPLVVLRQV� IURP� HQHUJ\� DQG� ODQGXVH� ELRJHRFKHPLFDO�F\FOHV��DWPRVSKHULF�FKHPLVWU\�DQG�FLUFXODWLRQ��DQG�LPSDFWV��RI�WKHVH�´�
7KH�%RDUG�ZHUH�JLYHQ�SUHVHQWDWLRQV�E\�PRVW�RI�WKH�PHPEHUV�RI�WKH�*URXS��DQG�DQ�H[WHQVLYHRYHUVLJKW RI� WKH�*URXS� SROLF\� E\� WKH�*URXS�/HDGHU��'U��5LN�/HHPDQV��:H� IRXQG� D� KLJKO\FRPSHWHQW�� KDUGZRUNLQJ� DQG� HQWKXVLDVWLF� JURXS� RI� VFLHQWLVWV�� DQG� D� GHGLFDWHG� DQG� RSHQOHDGHUVKLS��2XU�JHQHUDO�LPSUHVVLRQ�RI�WKH�,0$*(�WHDP�LQ�JHQHUDO�KDV�DOVR�EHHQ�IDYRXUDEOH��,WGHDOV�ZLWK�LPSRUWDQW�DQG�FKDOOHQJLQJ�UHVHDUFK�VXEMHFWV� WKDW�KDYH�FRXQWU\�� UHJLRQ�DQG�JOREDOLPSRUWDQFH��:H�DSSODXG�WKH�SRVLWLRQ�WKDW�KDV�EHHQ�EXLOW�XS�E\�WKH�*URXS�RYHU�WKH�ODVW���\HDUV�
:H KDYH�VWUXFWXUHG�RXU�5HSRUW�LQWR�*HQHUDO�DQG�6FLHQWLILF�VHFWLRQV��7KH�JHQHUDO�VHFWLRQ�GHDOVERWK ZLWK�WKH�RSHUDWLRQ�DQG�VWUXFWXUH�RI�WKH�*URXS��DQG�ZLWK�LWV�SRVLWLRQ�LQ�UHODWLRQ�WR�QDWLRQDODQG LQWHUQDWLRQDO�RUJDQLVDWLRQV�ZLWK�SROLF\�UHVSRQVLELOLWLHV��7KH�6FLHQWLILF�6HFWLRQ�GHDOV�ZLWKWKH SULRULWLHV�DQG�WKH�SUDFWLFDOLWLHV�RI�WKH�UHVHDUFK�EHLQJ�GRQH�DQG�SODQQHG�IRU�WKH�IXWXUH�
7KH�7HUPV�RI�5HIHUHQFH�RI�WKH�$GYLVRU\�%RDUG�DUH�LQ�$QQH[���
� /HHPDQV��5��� �(G����������+LVWRU\��FXUUHQW�DFWLYLWLHV�DQG� IXWXUH�GLUHFWLRQ�RI� WKH� ,0$*(��SURMHFW�� 7KH� EULHILQJ� ERRN� IRU� WKH� �UG� PHHWLQJ� RI� WKH� $G�KRF� ,0$*(� $GYLVRU\� %RDUG�1RYHPEHU�������5,90�5HSRUW�QU��������������1DWLRQDO� ,QVWLWXWH�RI�3XEOLF�+HDOWK�DQG� WKH(QYLURQPHQW��%LOWKRYHQ������SS�
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�� *(1(5$/�,668(6
��� *HQHUDO�VWUDWHJ\
7KH� ,0$*(� WHDP� LV� LQ� D� VFLHQFH� ILHOG� WKDW� FRQWDLQV� VHYHUDO� FRPSHWLWRUV�� DQG� PDQ\� RWKHURUJDQLVDWLRQV� WKDW�RYHUODS� WR�YDU\LQJ�H[WHQWV�ZLWK� WKH�ZRUN� WKDW� ,0$*(� LV�GRLQJ��0DQ\�RIWKHVH� DUH� FROODERUDWRUV� DV�ZHOO� DV� FRPSHWLWRUV�� DV� RIWHQ� KDSSHQV� LQ� RUJDQLVHG� VFLHQFH�� 7KHSRVVLEOH�WDVNV�LQ�WKLV�HQRUPRXV�DUHD�RI�LQWHOOHFWXDO�HIIRUW��WKDW�VSUHDGV�ZHOO�RXWVLGH�WUDGLWLRQDOQDWXUDO� VFLHQFH�� DUH� IDU� PRUH� QXPHURXV� WKDQ� DQ\� OLNHO\� OHYHO� RI� IXQGLQJ� FDQ� VXSSRUW�� DQGSULRULWLVDWLRQ� DQG� VHOHFWLRQ� DUH� HVVHQWLDO� WR� HQVXUH� IRFXV�� 7KLV� DSSURDFK� VKRXOG� HQVXUH� WKDW,0$*(� KDV� D� VWURQJ� SRVLWLRQ� LQ� WKH� VXEMHFW�� DQG� WKDW� ZDVWHIXO� RYHUODS� DQG� UHSHWLWLRQ� LVDYRLGHG�
$V�SDUW�RI�WKLV�SODQQLQJ��WKH�,0$*(�WHDP�KDV�WR�FRQVLGHU�WKH�DPRXQW�RI�ILQDQFLDO�VXSSRUW�LW�LVOLNHO\� WR� JDLQ� IRU� WKLV� W\SH� RI�ZRUN�� 7KH� VXEMHFWV� DUH� RI� XQGRXEWHG� JOREDO� LPSRUWDQFH�� EXWWKHUH�LV�VWLOO�VRPH�GRXEW�FRQFHUQLQJ�WKH�DELOLW\�RI�ODUJH�LQWHJUDWHG�DVVHVVPHQW�PRGHOV�WR�JLYHGHSHQGDEOH�LQIRUPDWLRQ�DERXW�WKH�OLNHOLKRRG�RI�IXWXUH�HYHQWV��7KH�PRVW� LPSRUWDQW�VWHS�LV� WRFRQVLGHU�ZKHUH�WKH�FRPSDUDWLYH�DGYDQWDJH�RI�,0$*(�OLHV��7KH�%RDUG�FDPH�WR�WKH�FRQFOXVLRQWKDW�WKH�PDLQ�DGYDQWDJH�ZDV�LQ�WKH�ZLGHO\�LQWHJUDWHG�QDWXUH�RI�WKH�,0$*(�DSSURDFK��DQG�LQSDUWLFXODU� LWV� DELOLW\� WR� LQWHJUDWH� QDWXUDO� VFLHQFH� DQG� VRFLR�HFRQRPLF� WRSLFV� DQG� WR� FUHDWHOLQNDJHV�ZLWK�JOREDO�FKDQJH�SROLF\�LVVXHV��,W�FRYHUV�WKH�PDQ\�LQWHUDFWLRQV�DQG�V\QHUJLHV�RI�WKHJOREDO� SURFHVVHV� LQ� D�ZD\� WKDW� LV� VWLOO� TXLWH� UDUH�� DQG� WKHUHE\� SURGXFHV� RXWSXW� WKDW� LV�PRUHOLNHO\� WR� UHVHPEOH� UHDO�ZRUOG� VLWXDWLRQV� WKDQ� DQ\� VLQJOH�LVVXH� DSSURDFKHV�� +RZHYHU�� WKHPDLQWHQDQFH�RI�WKLV�DGYDQWDJH�LPSOLHV�WKDW�WKH�LQYROYHG�VFLHQWLVWV�PXVW�H[SDQG�WKHLU�PRGHO�WRLQFOXGH� DQ\� SURFHVV� WKDW� VXEVHTXHQWO\� DSSHDUV� WR� KDYH� LPSRUWDQW� LQWHUDFWLRQV� ZLWK� WKRVHDOUHDG\ PRGHOOHG�� 7KLV� PD\� FRQIOLFW� ZLWK� WKH� QHHG� IRU� IRFXV� WKDW� LV� VWUHVVHG� DERYH�� $SDUWLFXODU� H[DPSOH�RI� WKLV� DW� WKH�SUHVHQW� LV� WKH�GHJUHH� WR�ZKLFK� ,0$*(�ZLOO� LQFOXGH�ZDWHUVWUHVV�DQG�K\GURORJ\�LQ�WKH�PRGHOOLQJ��7KH�LPSRUWDQFH�RI�ZDWHU�VXSSO\�LQ�VRPH�SDUWV�RI� WKHZRUOG�LV�QRZ�VXFK�WKDW�WKLV�VHHPV�WR�EH�HVVHQWLDO��7KH�,0$*(�WHDP�DLPV�WR�PHHW�WKLV�W\SH�RISUREOHP�E\�FROODERUDWLRQ�
7KH� WHDP� RSHUDWHV� IURP� D� VPDOO�:HVW� (XURSHDQ� FRXQWU\� �7KH� 1HWKHUODQGV�� ZLWK� D� VWURQJVFLHQFH� WUDGLWLRQ�� EXW� ZLWK� DQ� XQXVXDO� ODQGVFDSH� DQG� ODQG� HFRORJ\�� ,W� GRHV� QRW� KDYH� WKHDGYDQWDJH RI� D� YHU\� ODUJH� 1DWLRQDO� %XGJHW� �ZLWKLQ� ZKLFK� LWV� RZQ� H[SHQGLWXUH� ZRXOG� EHWULYLDO��RU�RI� ODUJH�DUHDV�RI�XQLIRUP�FOLPDWH��VRLOV�� ODQG�XVH�DQG�HFRORJ\�ZKHUH� LWV�VFHQDULRVFRXOG�EH�DSSOLHG�H[WHQVLYHO\��,Q�WKH�ILUVW�LQVWDQFH�LW�KDV�WKHUHIRUH�VWUHVVHG�LWV�JOREDO�UHPLW�IRULQWHJUDWLYH� VFLHQFH�� ,WV� SDUWLFXODU� HPSKDVLV� RQ� WKH� HQHUJ\� DQG� ODQG�XVH� HPLVVLRQV� RIJUHHQKRXVH� JDVHV�� DQG� WKH� VXEVHTXHQW� IHHGEDFN� RQ� WR� FOLPDWH�� IXWXUH� HPLVVLRQV� DQG� RWKHUIDFWRUV� DSSHDUV� YHU\� DSSURSULDWH� DQG� UHDOLVWLF�� 7KH� %RDUG� FRQVLGHUHG� ZKHWKHU� WKH� ,0$*(WHDP� VKRXOG� EH� ZRUNLQJ� RQ� &OLPDWH� &KDQJH� RU� RQ� *OREDO� FKDQJH�� $V� &OLPDWH� &KDQJH� LVUHDOO\�D�VXEVHW�RI�WKH�ODWWHU��LW�DSSHDUV�EHVW�WR�GHILQH�*OREDO�&KDQJH�DV�WKH�WDUJHW�DUHD�DQG�WKXVWR� PDLQWDLQ� D� IXOO\� LQWHJUDWLYH� DSSURDFK�� ,Q� SUDFWLFH�� WKH� PDLQ� GLIIHUHQFH� LV� WKDW� *OREDO&KDQJH� LQFOXGHV� WKH� LPSRUWDQW� HFRORJLFDO� DQG� DJULFXOWXUDO� HIIHFWV� RI� LQFUHDVHG� DWPRVSKHULFFDUERQ�GLR[LGH�
7KH�$GYLVRU\�%RDUG� UHFRPPHQGV� WKDW� WKH� GHILQLWLRQ� RI� WKH� FRPSDUDWLYH� DGYDQWDJH� RI� WKH,0$*(�PRGHO� VKRXOG� EH� IRUPDOLVHG� E\� WKH�ZULWLQJ� RI� D�0LVVLRQ� 6WDWHPHQW�� WR� LQGLFDWH� DVFOHDUO\ DQG�EULHIO\�DV�SRVVLEOH�ZKDW�WKH�WHDP�FRQVLGHUV�WKHLU�PDLQ�WDVNV�WR�EH��:H�VXJJHVW�DQ
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DSSURDFK� PDLQO\� FHQWUHG� RQ� $UWLFOH� �� RI� WKH� )&&&�� ZLWKRXW� DFFHSWLQJ� WKDW� WKLV� LV� DOO�LQFOXVLYH�� 7KHUH� DUH� DQ� LQFUHDVLQJ� QXPEHU� RI� V\VWHPLF� FRXSOHG� RFHDQ�DWPRVSKHUH� *HQHUDO&LUFXODWLRQ�0RGHOV��EXW�IHZ�HFRV\VWHP�DJULFXOWXUH�PRGHOV�OLQNHG�GLUHFWO\�WR�*&0V��DQG�QRQHWKDW� OLQN� DQ� HQHUJ\�HFRQRPLFV� PRGHO� WR� D� *&0�� 6XEMHFWV� VXFK� DV� IRRG� VHFXULW\� DQGODQG�ZDWHU� QHHGV� PD\� EH� SDUWLFXODUO\� DSSURSULDWH� LQ� D� SROLF\� FRQWH[W� DW� WKH� SUHVHQW� WLPH�,0$*(�WKXV�KDV�D�GLVWLQFWLYH�FRQWULEXWLRQ�WR�PDNH�LQ�WKHVH�DUHDV�

��� &ROODERUDWLRQ
7KH�$GYLVRU\�%RDUG�EHOLHYHV�YHU\� VWURQJO\� LQ� WKH� VFLHQWLILF�YDOXH�RI�H[WHUQDO�FROODERUDWLRQ�7KH� VKRUWDJH� RI� UHVRXUFHV� DOVR�PDNHV� FROODERUDWLRQ� HVVHQWLDO� LI� ,0$*(� LV� WR� FRYHU� DOO� WKHVXEMHFWV�WKDW�DUH�MXVWLILHG��$V�WKH�,0$*(�WHDP�LV�VR�LQWHJUDWLYH�LQ�QDWXUH��WKHUH�LV�QR�VKRUWDJHRI� SRWHQWLDO� FROODERUDWRUV�� 2Q� WKH� RWKHU� KDQG�� FROODERUDWLRQ� RI� DQ\� VRUW� XVHV� WLPH� DQGUHVRXUFHV� DQG� KDV� WR� EH� SODQQHG� FDUHIXOO\��:H�ZHUH� VKRZQ� YHU\� LPSUHVVLYH� OLVWV� RI� KLJK�TXDOLW\�FROODERUDWRUV�� EXW� DUH�QRW� VXUH�ZKHWKHU� WKHVH�ZHUH� FKRVHQ� DFFRUGLQJ� WR� DQ\�RYHU�DOOSODQ��RU�ZHUH�DSSURDFKHG�DV�DQG�ZKHQ�D�QHHG�DURVH��&OHDUO\�WKH�FROODERUDWRUV�ZKR�IRUP�SDUWRI�WKH�JHRJUDSKLFDOO\�GLVSHUVHG�QHWZRUN�KDYH�EHHQ�FKRVHQ�DFFRUGLQJ�WR�D�SUH�DUUDQJHG�SODQ�7KH� DLP� RI� WHVWLQJ� ,0$*(¶V�PRGHOV� DQG� UHVXOWV� LQ� GLIIHUHQW� ORFDOLWLHV� LV� D� YHU\� LPSRUWDQWREMHFWLYH��DQG�WKH�,0$*(�WHDP�VKRXOG�WKHUHIRUH�DOZD\V�FRQVLGHU�ZKHWKHU�WKLV�QHWZRUN�QHHGVWR�EH�H[SDQGHG�RU�VWUHQJWKHQHG��%HDULQJ�LQ�PLQG�WKH�ZRUOG�ZLGH�UHPLW�IRU�*OREDO�&KDQJH��ZHZHUH D� OLWWOH� VXUSULVHG� WKDW� ,*%3� FRPSRQHQWV� GLG� QRW� DSSHDU� PRUH� SURPLQHQWO\� LQ� WKHSUHVHQWDWLRQV��:H�ZHUH�SOHDVHG�WR�OHDUQ�WKDW�LQ�IDFW�WKHUH�LV�H[WHQVLYH�FROODERUDWLRQ�ZLWK�,*%3SURMHFWV��DQG�DOVR�ZLWK�/8&&��D�MRLQW�SURJUDPPH��DQG�WKDW�'U��/HHPDQV�VLWV�RQ�VHYHUDO�RI�WKH6WHHULQJ�&RPPLWWHHV��1HZ�-RLQW�&RUH�3URMHFWV�RQ�$JULFXOWXUH�DQG�(DUWK�6\VWHP�0RGHOOLQJ
DUH EHLQJ�SODQQHG�E\� ,*%3��:&53�DQG� ,+'3� WRJHWKHU�� DQG� WKH�%RDUG�VXJJHVWV� LW� LV� OLNHO\WKDW�WKLV�FRXOG�EHFRPH�DQ�LPSRUWDQW�WDUJHW�WKHPH�IRU�,0$*(���

��� $XGLHQFH
7KH� LPPHGLDWH� VFLHQWLILF� DXGLHQFH� IRU� ,0$*(� LV� WKH� JOREDO� PRGHOOLQJ� DQG� LQWHJUDWHGDVVHVVPHQW FRPPXQLW\�� ,0$*(��� KDV� D� KLJK� UHSXWDWLRQ�� SURGXFHG� DQG� VXSSRUWHG� E\� LWVVWURQJ�SXEOLVKLQJ�UHFRUG��,WV�LQSXW�LV�YHU\�PXFK�ZHOFRPHG�LQWR�WKH�JOREDO�FKDQJH�FRPPXQLW\�ZKHUH LWV�OLQNV�ZLWK�WKH�)&&&�JLYH�LW�FRQVLGHUDEOH�LQIOXHQFH��:H�DUH�QRW�VR�VXUH�ZKHWKHU�DOORWKHU� SRWHQWLDO� DXGLHQFHV� DUH� EHLQJ� DGGUHVVHG� HTXDOO\� HIIHFWLYHO\�� DQG� LQGHHG� WKLV� PD\� EHLPSRVVLEOH� IRU� D� JURXS� RI� WKH� ,0$*(� VL]H�� 7KHVH� RWKHU� JURXSV� LQFOXGH� WKH� JHQHUDO� JOREDOVFLHQFH� FRPPXQLW\�� (XURSHDQ� SURJUDPPHV� DQG� SROLF\PDNHUV�� 'XWFK� VFLHQWLVWV� DQG� SROLF\PDNHUV�DQG�WKH�'XWFK�SXEOLF�LQ�JHQHUDO��,0$*(�LV�D�'XWFK�*RYHUQPHQW�IXQGHG�HQWLW\�ODUJHO\GHSHQGHQW�XSRQ�WKH�WD[�SD\HU��7KH�WHDP�VKRXOG�WKHUHIRUH�DLP�IRU�VWURQJ�JHQHUDOLVHG�VXSSRUW
WKHUH��DQG�SDUWLFXODUO\�FORVH�OLQNV�ZLWK�'XWFK�SROLF\�PDNHUV��7KH�%RDUG�UHFRPPHQGV�WKDW�LWVKRXOG FRQVLGHU� EXLOGLQJ� UHJLRQDO� ,PSDFW� 0RGHOV� IRU� LQGLYLGXDO� FRXQWULHV� �ILUVW� IRU� WKH1HWKHUODQGV�� DQG� (XURSH�� WR� DYRLG� WKH� IHHOLQJ� WKDW� LWV� RXWSXW� PD\� EH� WRR� FRPSOH[�� WRRDJJUHJDWHG DQG�ZLWK� WRR� ODUJH� VFDOHV� RI� GLVWDQFH� DQG� WLPH� WR� EH� XVHIXO� IRU�PRVW� LQGLYLGXDOFRXQWULHV�RU�UHJLRQV��,W�VKRXOG�DLP�IRU�VWLOO�PRUH�H[SRVXUH�LQ�KLJK�TXDOLW\�QHZVSDSHUV��79�DQGUDGLR EURDGFDVWV�DQG�RWKHU�UHSXWDEOH�FKDQQHOV�RI�SXEOLFLW\�
��� ,PSDFW
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7KH�LPSDFW�RI�,0$*(�LQ�WKH�VFLHQFH�FRPPXQLW\�LV�XQGRXEWHG��,W�KDV�D�VWURQJ�SXEOLFDWLRQ�OLVW�DQG WDNHV� SDUW� H[WHQVLYHO\� LQ� FRQIHUHQFHV� DQG�PHHWLQJV�� ,WV� RXWSXW�� LGHDV� DQG� FRQFHSWV� DUHZLGHO\� GLVFXVVHG�� ,WV� LPSDFW� DW� WKH� SROLF\� PDNHU� OHYHO� LV� SUREDEO\� PRUH� LPSRUWDQW�� DQG� LWQHHGV�WR�PDNH�VXUH�WKDW�WKLV�JHWV�PD[LPXP�DWWHQWLRQ��7KH�,0$*(�WHDP�KDV�PDGH�D�QXPEHURI�DFWLRQV� WRZDUGV� WKLV�� VXFK� DV�SURGXFLQJ� H[FHOOHQW�KDUGEDFN�ERRNV�RQ� WKH� ,0$*(�PRGHO������DQG�������DQG�D�VRIWEDFN�LQ�������,W�DOVR�SURGXFHV�GHULYHG�WRROV�IRU�ZRUN�WKDW�LV�PRUHGLUHFWO\�RI�LQWHUHVW�WR�SROLF\�PDNHUV��VXFK�DV�PHWD�PRGHOV��DQG�VFDQQHUV��DQG�KDV�DUUDQJHG�WKHVXFFHVVIXO� VHULHV� RI� ³'HOIW� PHHWLQJV´�� 7KLV� H[WHQVLRQ� ZRUN� LV� QRZ� GRQH� E\� D� SDUWLFXODUSURMHFW��&22/��([SORULQJ�&OLPDWH�2SWLRQV�IRU�WKH�/RQJ�WHUP���7KH�%RDUG�TXHULHG�ZKHWKHU�LWLV�SUDFWLFDO�WR�KLYH�RII�WKH�IXQFWLRQ�RI�LPSDFW�JHQHUDWLRQ�WR�D�GLIIHUHQW�JURXS��ZKLFK�WKHUHIRUH
KDV� WR� H[SODLQ� DQG� SUHVHQW� RWKHU� SHRSOHV�ZRUN�� 7KH�%RDUG� VXJJHVWV� WKDW� WKH� ,0$*(� WHDPVKRXOG IROORZ�XS��LQ�GLVFXVVLRQV�ZLWK�5,90�PDQDJHPHQW��WKH�TXHVWLRQ�RI�ZKHWKHU�WKH�&22/3URMHFW� LV�ZRUNLQJ�ZHOO�� DQG�ZKHWKHU� LW� LV� WKH�PRVW� HIILFLHQW�ZD\� WR�SUHVHQW� ,0$*(� WR� WKHRXWVLGH� ZRUOG�� 7KH� ,0$*(� WHDP� LV� YHU\� DFWLYH� RQ� WKLV� VXEMHFW�� EXW� ZH� ZHUH� JLYHQ� VRPHHYLGHQFH�WKDW�'XWFK�SROLF\PDNHUV�IHHO�WKDW�LW�FDQ�EH�VWLOO�PRUH�XVHIXO�LI�WKH�,0$*(�VWDII�WULHVWR�EULQJ�WKHLU�UHVHDUFK�GHYHORSPHQW�PRUH�FORVHO\�LQWR�OLQH�ZLWK�WKH�SROLF\�PDNHUV�SUREOHPV�
7KH�%RDUG�VWURQJO\�UHFRPPHQGV�WKDW�DOO�WKHVH�PDWWHUV�EH�JLYHQ�FDUHIXO�FRQVLGHUDWLRQ�

��� 7KH�,0$*(�WHDP�VWUXFWXUDO�UHODWLRQVKLSV�ZLWKLQ�5,90
7KH�FOLPDWH�UHVHDUFK�SURMHFWV��LQFOXGLQJ�,0$*(��DUH�RUJDQLVHG�LQ�D�FRPSOH[�VWUXFWXUH�ZLWKLQ5,90�� ZLWK� VRPH� FXULRXV� UHVSRQVLELOLW\� UHODWLRQVKLSV�� DQG� ZLWK� VWDII� ZKR� DUH� IRUPDOO\PHPEHUV� RI� GLIIHUHQW� HQWLWLHV�� $� GLDJUDP� RI� WKH� YDULRXV� SDWKV� RI� UHVSRQVLELOLW\� DQGDFFRXQWDELOLW\� LV�YHU\�FRPSOLFDWHG� �F�I��)LJXUH�������7KH��VW�$GYLVRU\�%RDUG� UHSRUW� VWUHVVHGWKH�LPSRUWDQFH�RI�WKH�FORVH�DQG�GDLO\�FRQWDFW�EHWZHHQ�WKH�PHPEHUV�RI�WKH�,0$*(�WHDP��:H
XQGHUVWDQG� WKDW� WKLV� VWLOO� DSSOLHV�� DQG�ZH� DSSODXG� LW��+RZHYHU�� WKH�%RDUG� VXJJHVWV� WKDW� WKHWHDP�PLJKW�IXQFWLRQ�PRUH�HIIHFWLYHO\��EH�HYHQ�PRUH�SURGXFWLYH��DQG�KDYH�D�KLJKHU�SURILOH��LIVWUXFWXUDO�UHODWLRQVKLSV�FRXOG�EH�FODULILHG��7KLV�ZRXOG�EH�DSSURSULDWH�QRZ�WKDW�,0$*(�LV�VRZHOO HVWDEOLVKHG�DQG�KDV�LWV�RZQ�EXGJHW� OLQH�ZLWKLQ�5,90��7KLV� UHVWUXFWXULQJ�ZRXOG�DLP�DWPDNLQJ�,0$*(�D�PRUH�XQLWDU\�DQG�IUHH�VWDQGLQJ�HQWLW\�ZLWKLQ�5,90��7KH�JUHDW�PDMRULW\�RIWKH�VWDII�ZKR�ZRUN�H[WHQVLYHO\�ZLWK�,0$*(�VKRXOG�IRUPDOO\�EH�SDUW�RI� WKH�WHDP��WR�HQVXUHFRQWLQXLW\� DQG� DOORZ�PRUH� GHSHQGDEOH� SODQQLQJ�� DQG� WKH� WHDP� VKRXOG� KDYH� D� VLQJOH� FOHDUO\LGHQWLILHG� OHDGHUVKLS�� ,Q� WKLV� W\SH� RI� DSSOLHG� UHVHDUFK� LW� LV� LPSRUWDQW� WKDW� WKHUH� LV� JRRGRUJDQLVDWLRQ�WKDW�DOORZV�GHSHQGDEOH�SODQV�WR�EH�PDGH�

��� ,0$*(�$GYLVRU\�%RDUG
7KH�SRVLWLRQ�RI�WKH�,0$*(�$GYLVRU\�%RDUG�LV�UHOHYDQW�KHUH��$W�SUHVHQW�LW�PHHWV�LUUHJXODUO\�DQG WKH�PHPEHUVKLS�FKDQJHV�DOPRVW�FRPSOHWHO\�EHWZHHQ�WKH�GLIIHUHQW�PHHWLQJV��7KLV�GRHV�QRW
JLYH� FRQWLQXLW\� RU� D� JRRG� XQGHUVWDQGLQJ� RI� ,0$*(� IXQFWLRQV� DQG� DFWLYLWLHV��:H� VWURQJO\
VXJJHVW�WKDW�5,90�ZRXOG�JHW�JUHDWHU�YDOXH�IURP�D�FRQWLQXLQJ�%RDUG��ZKRVH�PHPEHUV�ZRXOGHDFK VHUYH�IRU�D�VHW�SHULRG��6XFK�D�%RDUG�ZRXOG�EH�DEOH�WR�JLYH�H[WHUQDO�DGYLFH�DV�QHHGHG��DQGZRXOG�PHHW�UHJXODUO\�HYHU\�WZR�\HDUV�RU�VR�IRU�D�PRUH�RUJDQLVHG�UHYLHZ��%HFDXVH�PHPEHUVZRXOG�XQGHUVWDQG� WKH� ,0$*(�PRGHO�DQG�DSSOLFDWLRQV�EHWWHU�� WKH�PHPEHUVKLS�RI� WKH�%RDUGFRXOG�SUREDEO\�EH�VPDOOHU�WKDQ�DW�SUHVHQW�



SDJH����RI��� 5,90�UHSRUW�����������

3UR
M HFW

V
&,0

KHDGHG�E\�
$��YDQ�GHU�*LHVVHQ

019
KHDGHG�E\�5��0DDV

'HSDUWPHQW�RI�*OREDO�(QYLURQPHWDO�$VVHVVPHQW
KHDGHG�E\�%��0HW]

,0$*(��
PDLQWHQDQFH
(��.UHLOHPDQ
9HUVLRQ����

6FDQQHUV

8QFHUWDLQW\
DQDO\VLV

866

'LYLVLRQ����(QYLURQPHQWDO�5HVHDUFK
KHDGHG�E\�)��/DQJHZHJ

,3&&
768�:*,,,
5��6ZDUW

7$5

6SHFLDO
UHSRUWV

&RQWULEXWLRQV
RI�5,90
DXWKRUV

&22/
LQWHUQDWLRQDO
0��%HUN

&22/
ZRUNVKRSV

81(3
*(2

-��%DNNHV

5HJLRQDO
DVVHVVPHQWV

*OREDO
DVVHVVPHQWV

,0$*(��
GHYHORSPHQW
5��/HHPDQV
,0$*(�ZDWHU

:RUOGVFDQ

7,0(5

*(&6

/%$�FDUERQ

/DQG�FOLPDWH
LQWHUDFWLRQV

(&%LOW

&OLPDWLF
&KDQJH
%��0HW]

)&&&
SDUWLFLSDWLRQ

'XWFK�SROLF\
VXSSRUW

.\RWR�VLQNV

&R3��
VXSSRUW

89�
UDGLDWLRQ

)LJXUH������3URMHFW�6WUXFWXUH�ZLWKLQ�5,90



5,90�UHSRUW����������� SDJH����RI���

�� 63(&,),&�6&,(17,),&�,668(6
��� 7KH�FXUUHQW�SRVLWLRQ�RI�WKH�,0$*(���PRGHO
,0$*(��� FRQVLVWV� RI� WKH� WKUHH� PDMRU� FRPSRQHQWV�� WKH� (QHUJ\�,QGXVWU\� V\VWHP� �(,6��� WKH7HUUHVWULDO� (QYLURQPHQW� 6\VWHP� �7(6�� DQG� WKH� $WPRVSKHUH�2FHDQ� 6\VWHP� �$26��� 7KHSURFHVV�RI�PRYLQJ�IURP�WKH�����WR�WKH�PRUH�GHYHORSHG�,0$*(�����PRGHO�LV�ZHOO�XQGHU�ZD\�7KXV� (,6� LQ� ,0$*(� ���� PRGHO� LV� EHLQJ� FRQYHUWHG� WR� 7,0(5� LQ� ,0$*(� ����� 7KLV� DOVRLQYROYHV� LQFUHDVLQJ� WKH� QXPEHU� RI� VXE�UHJLRQV� RI� WKH� ZRUOG� WR� ���� $� QHZ� YHUVLRQ� RI� WKH$JULFXOWXUDO�(FRQRP\�0RGHO�LV�DOVR�XQGHU�GHYHORSPHQW��VHH�EHORZ���DQG�WKH�LQWURGXFWLRQ�RILQWHUQDO�FOLPDWH�YDULDELOLW\� LQ�YDULRXV� DVSHFWV� LV� SODQQHG��$FWLRQV� UHFRPPHQGHG�E\� WKH��QG$GYLVRU\� %RDUG� KDYH� ODUJHO\� EHHQ� FRPSOHWHG�� EXW� DV� WKH� UHFRPPHQGDWLRQV� ZHUH� QRW� DOOTXDQWLILHG�� ZH� DUH� QRW� DEVROXWHO\� FHUWDLQ� ZKHWKHU� WKH� ,0$*(� WHDP� KDV� UHDOO\� PHW� WKHH[SHFWDWLRQ�RI�WKDW�%RDUG�LQ�DOO�UHVSHFWV��7KH�RQO\�PDWWHUV�WKDW�DUH�FOHDUO\�RXWVWDQGLQJ�DUH�WKHFRQVWUXFWLRQ�RI�FRVW�FXUYHV�IRU�UHODWLQJ�WR�ODQG�XVH�DQG�HQHUJ\�PLWLJDWLRQ�RSWLRQV��,W�DSSHDUVWKDW�RWKHU�5HVHDUFK�*URXSV�SURGXFH�VXFK�FXUYHV��VR�DGGLWLRQDO�LQYHVWPHQWV�FDQ�EH�VDYHG�IRUWKLV��6HFRQGO\��D�IXOO�DJULFXOWXUDO�HFRQRPLF�PRGHO�GHDOLQJ�ZLWK�WUDGH�DQG�ODQG�DOORFDWLRQ�ZDVWR�EH�FRQVWUXFWHG��2QO\�SDUW�RI�WKLV�KDV�EHHQ�FRPSOHWHG�VR�IDU��DQG�WKH�%RDUG�PHPEHUV�IRXQGVRPH SUREOHPV�LQ�XQGHUVWDQGLQJ�SDUWV�RI�LW��7KH�JHQHUDO�WKUXVW�PD\�QHHG�UHFRQVLGHUDWLRQ��7KHSURSRVHG� LPSURYHG� OLQNDJH�RI� WKH�&�DQG�1�F\FOHV� KDV� QRW� EHHQ� GRQH�� DV� IXQGLQJ� KDV� EHHQVKRUW IRU�WKLV�ZRUN��EXW�LW�PD\�QRZ�EH�DYDLODEOH��/DVWO\�D�YDOLGDWLRQ�DQG�XQFHUWDLQW\�DQDO\VLVKDV�QRW�EHHQ�GRQH�\HW��7KH�%RDUG� HQFRXUDJHV� WKH� ,0$*(� WHDP� WR� FRPSOHWH� WKHVH� WDVNV� DVVRRQ DV�SRVVLEOH�� H[FHSW� IRU� WKH�FRVW� FXUYHV��7KH�RYHUDOO� XQFHUWDLQW\� DQDO\VLV� IRU� WKH�ZKROH,0$*(���PRGHO�VHHPV�WR�KDYH�WKH�KLJKHVW�SULRULW\��DV�DUJXHG�EHORZ�

��� $FFXUDF\�DQG�XQFHUWDLQW\
,0$*(� VWDII� UHSHDWHGO\� VWDWHG� WKDW� WKH\� DUH� QRW� HQJDJHG� LQ� SUHGLFWLRQ� +RZHYHU�� WKH\SUHSDUH� µVFHQDULRV¶� EDVHG� RQ� YDULRXV� DVVXPSWLRQV� DQG� LQIHUHQFHV� DERXW� WKH� IXWXUH� ZRUOG�2EYLRXVO\�� LI� WKH�,0$*(�PRGHO�FRXOG�QRW� WHOO�XV�DQ\WKLQJ�DERXW� WKH� IXWXUH� �RU� WKH�SDVW��� LWZRXOG� EH� RI� YHU\� OLPLWHG� XVH�� ,WV� DSSOLFDWLRQ� GRHV� DWWHPSW� WR� PDNH� VWDWHPHQWV� DERXWSUREDELOLWLHV�LQ�WKH�IXWXUH��DQG�LW�LV�WKHUHIRUH�LQ�WKH�EXVLQHVV�RI�SUHGLFWLRQ��WKRXJK�QRW�LQ�WKHVHQVH�RI�PHFKDQLVWLF��SUHFLVH�SUHGLFWLRQ��7KH� ,0$*(� WHDP�QHHGV� WR� WKLQN�SDUWLFXODUO\�KDUGDERXW�WKH�LPSRUWDQFH�RI�XQFHUWDLQW\�LQ�WKLV�FRQWH[W��EHFDXVH�UDWKHU�OLWWOH�DWWHQWLRQ�ZDV�JLYHQ�WRXQFHUWDLQW\�LQ�WKH�LQGLYLGXDO�SUHVHQWDWLRQV�WR�WKH�%RDUG��,W�DOVR�VHHPV�XQOLNHO\�WKDW�DQ\�IRUPRI�VRFLR�HFRQRPLF�IRUHFDVWLQJ�FDQ�EH�RI�PXFK�YDOXH�EH\RQG�D�FHQWXU\�DKHDG��,W�LV�HYLGHQW�WKHPDQ\�RI�WKH�VWDWLVWLFV�WKDW�DUH�XVHG�WR�EXLOG�DQG�UXQ�WKH�PRGHO�PXVW�EH�RI�GXELRXV�DFFXUDF\�6RPH�H[DPSOHV�RI�WKLV�ZHUH�SUHVHQWHG�WR�WKH�$GYLVRU\�%RDUG��IRU�H[DPSOH�PRVW�VRLO�HPLVVLRQGDWD� IRU� *+*V� DUH� YHU\� KHWHURJHQHRXV� DQG� DYHUDJH� YDOXHV� RI� DQ\� XVH� DUH� GLIILFXOW� WRGHWHUPLQH�RQ�WKH�EDVLV�RI�FRDUVH�VRLO�XQLWV�
7KH�JHQHUDOLVDWLRQV� WKDW�FDQ�EH�PDGH� IURP�,0$*(�DUH�REYLRXVO\�YDOXDEOH��EXW�RQO\� LI� RQHNQRZV�ZKDW�GHJUHH�RI�FHUWDLQW\�DWWDFKHV� WR� WKHP��HYHQ� LI�RQO\�YHU\�DSSUR[LPDWHO\��7KH��QG%RDUG� KDG� VRPHWKLQJ� WR� VD\� RQ� WKLV� SRLQW�� ³7KHUH� LV� QR� VXEVWLWXWH� «IRU� LGHQWLI\LQJ� DQGREWDLQLQJ� YHULILFDWLRQ� GDWD� VHWV� EHIRUH� PRGHO� GHYHORSPHQW� WDNHV� SODFH�� LI� RQO\� WR� HQVXUHFRPSDWLELOLW\�EHWZHHQ�PRGHOOHG�DQG�PHDVXUHG�GDWD´��7KLV�LV�LQGHHG�WKH�SRLQW��EXW�WKH�FXUUHQW
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%RDUG�ZDV�QRW�VXUH�KRZ�IDU�WKH�,0$*(�WHDP�KDG�EHHQ�VXFFHVVIXO�LQ�WKLV��DQG�IRU�ZKLFK�SDUWVRI� WKH�PRGHO�� DV� IRUHFDVWLQJ� LQHYLWDEO\� UDLVHV� WKH� TXHVWLRQ� RI� ZKHWKHU� FRQWURO� GDWD� FDQ� EHIRXQG��8VXDOO\�WKLV�PHDQV�PRGHOOLQJ�VLWXDWLRQV�LQ�WKH�SDVW�DQG�WHVWLQJ�WKH�RXWSXW�DJDLQVW�WKHNQRZQ� GDWD�� $� &RPSUHKHQVLYH� 8QFHUWDLQW\� $QDO\VLV� ZDV� UHFRPPHQGHG� E\� WKH� SUHYLRXV%RDUG�� DQG� WKLV� LV� GXH� WR� VWDUW� VRRQ�� 7KH� µEULHILQJ� GRFXPHQW¶� GHVFULEHV� WKLV� SODQQHGXQFHUWDLQW\� DQDO\VLV�� EXW� LW� LV� QRW� HDV\� WR� VHH� IURP� WKLV� WR� ZKDW� H[WHQW� WKH� GHILQLWLRQ� RIXQFHUWDLQW\� LV� GHSHQGHQW� XSRQ� VXEMHFWLYH� RU� REMHFWLYH� SURFHGXUHV�� 7KH� UHVXOWV� RI� WKLV
SURFHGXUH�ZLOO�QHHG�WR�EH�WUDQVSDUHQW�DQG�FRQYLQFLQJ��:H�VWURQJO\�UHFRPPHQG�WKH�QHHG�IRU
VXFK VWXGLHV� LQ� DOO� WKH� PDLQ� DUHDV� RI� RSHUDWLRQ�� $V� SDUW� RI� WKLV� WRSLF�� WKH� ERDUG� VWURQJO\
UHFRPPHQGV�SDUWLFLSDWLRQ� LQ� LQWHU�PRGHO�FRPSDULVRQV� VXFK�DV�$0,3�DQG�&0,3�� LQFOXGLQJWKH� WHVWLQJ� RI� WKH� (&%LOW�FRXSOHG� DWPRVSKHUH�RFHDQ� PRGHO�� 7KHUH� DUH� WZR� VWDII� SRVLWLRQVDYDLODEOH� LQ� ����� IRU� WKLV�ZRUN� IRU� WKH�153�IXQGHG� SURMHFW� 
8QFHUWDLQW\� DQDO\VLV� ,0$*(
�7KLV� SURMHFW� VWURQJO\� IRFXVHV� RQ� WKH� HQHUJ\�HPLVVLRQV� VFHQDULRV�� DQG� ZRXOG� QHHG� WR� EHH[WHQGHG�WR�WKH�UHVW�RI�WKH�,0$*(�PRGHO�ODWHU�
,I�WKHVH�WHVWV�DUH�VXFFHVVIXOO\�DSSOLHG�WR�WKH�PDLQ�,0$*(�PRGHO��VLPLODU�SURFHGXUHV�VKRXOGEH� XVHG� IRU� WKH� YDULRXV� GHULYDWLYH� PRGHOV� ZLWK� VLPSOHU� VWUXFWXUHV� WKDW� DUH� QRZ� EHLQJSURGXFHG��,I� WKH�ODWWHU�DUH�GHVLJQHG�WR�EH�XVHG�E\�SROLF\�PDNHUV�� WKH\�VKRXOG�EH�DV�DFFXUDWHDQG GHSHQGDEOH� DV� WKH� PDLQ� ,0$*(� PRGHO�� +RZHYHU�� WKH� DELOLW\� WR� SUHGLFW� VKRUW�WHUPFDWDVWURSKLF�HYHQWV�PXVW�DOZD\V�EH�SUREOHPDWLFDO��$Q\�VWDWHPHQWV�RQ�ZKR�ZLOO�EH�ZLQQHUV�RUORVHUV�LQ�IXWXUH�JOREDO�FKDQJHV�QHHGV�SDUWLFXODU�FDUH�

��� 7KH�IXWXUH�GHYHORSPHQW�RI�WKH�*URXS¶V�ZRUN�LQ�D�SROLF\�FRQWH[W
7R�EH�UHOHYDQW�WR�SXEOLF�SROLF\�TXHVWLRQV�LQ�WKH�IXWXUH��,0$*(�VWDII�KDYH�WR�EH�FORVHU�WR�WKHFRQFHUQV�RI�SROLF\PDNHUV��VR�WKDW�WKH\�VKRZ�D�UHDO�XQGHUVWDQGLQJ�RI�ZKDW�SROLF\PDNHUV�QHHG�7KH� OD\RXW� RI� WKH� PRGHO� GHPDQGV� JUHDWHU� WUDQVSDUHQF\�� IRU� H[DPSOH� WKH� OLQNDJH� EHWZHHQYDULDEOHV� VKRXOG� QRUPDOO\� EH� VSHFLILHG� LQ� WHUPV� RI� DQ� HTXDWLRQ�� 7KH� 'HOIW� GLDORJXHV� DOVREURXJKW�RXW�WKH�QHHG�E\�SROLF\PDNHUV�IRU�D�VKRUWHU�WLPH�VFDOH�DQG�D�VPDOOHU�VSDWLDO�VFDOH�WKDQ,0$*(���ZDV�RULJLQDOO\�GHVLJQHG�IRU��7KH�6DIH�/DQGLQJ�$QDO\VLV�ZDV�D�JRRG�H[DPSOH�RI�WKHRXWFRPH� RI� WKLV� LQWHUDFWLRQ�� 7KH� GHYHORSPHQW� RI� GHULYHG� SURGXFWV�� VXFK� DV� PHWDPRGHOV�VFDQQHUV� HWF�� LV� YHU\� XVHIXO�� DQG� WKH�PRVW� UHOHYDQW� DQG� DSSUHFLDWHG� RQHV� QHHG� WR� EH� IXUWKHUGHYHORSHG��7KH�'HOIW�'LDORJXHV�KDYH�REYLRXVO\�EHHQ�YHU\�XVHIXO�� EXW� VRPH�RI� WKH� GLIILFXOWSUREOHPV�LQ�IRFXVVLQJ�RQ�WKH�UHDO�TXHVWLRQV�LQ�WKH�PLQGV�RI�SROLF\�PDNHUV��RU�RI�VXJJHVWLQJEHWWHU�TXHVWLRQV�WR�WKHP��DUH�RXWOLQHG�LQ�6HFWLRQ�������RI�WKH�153�,0$*(���SXEOLFDWLRQ��7KH
$GYLVRU\�%RDUG�VXJJHVWV�WKDW�VRPHRQH�ZKR�KDV�EHHQ�RQ�WKH�VWDII�RI�D�SROLF\PDNHU�FRXOG�EHDWWDFKHG�WR�WKH�*URXS�IRU�D�\HDU�WR�VWUHQJWKHQ�WKLV�LQWHUIDFH
7KH�VFLHQFH�DQG�SROLF\�YLHZV�RI�*OREDO�&KDQJH�ZLOO�FKDQJH�FRQVWDQWO\��DQG�LW�LV�HVVHQWLDO�WRSRVLWLRQ�,0$*(�VR�WKDW�LW�LV�UHDG\�IRU�VXFK�VKLIWV��2QH�FRXOG�DUJXH�WKDW�SRVVHVVLRQ�RI�D�IXOO\LQWHJUDWHG�V\VWHPV�PRGHO�VKRXOG�DOORZ�WKH�,0$*(�WHDP�WR�EH�UDWKHU�EHWWHU�DW�IRUHVHHLQJ�WKHQH[W� LPSRUWDQW� LVVXH� WKDQ� PRVW� RWKHU� VFLHQWLVWV�� ,W� VHHPV� OLNHO\� WR� XV� WKDW� LQWHUHVWV� ZLOOJUDGXDOO\�VKLIW�IURP�PLWLJDWLRQ��DV�WKH�DSSURSULDWH�SROLFLHV�DUH�JUDGXDOO\�SXW�LQ�SODFH��WRZDUGVLPSDFW�DVVHVVPHQW�DQG�DGDSWDWLRQ��7KLV�VXJJHVWLRQ�LV�EDVHG�RQ�WKH�LGHD�WKDW�DV�WKH�UHDOLWLHV�RI*OREDO�DQG�&OLPDWH�&KDQJH�EHFRPH�PRUH�DQG�PRUH�DSSDUHQW��DWWHQWLRQ�PD\�VKLIW�IURP�GLVWDQWVFHQDULRV�WR�WKH�UDWKHU�FORVHU�SUDFWLFDO�LPSOLFDWLRQV�RI�ORFDO�DGDSWDWLRQ��7KH�,0$*(�WHDP�ZLOOWKHQ�EH�SUHVVHG� WR�SURGXFH�PRUH�DQG�PRUH�JHRJUDSKLFDOO\� VSHFLILF� UHVXOWV��ZLWK� WKH�KLJKHVWSRVVLEOH�GHJUHH�RI�UHOLDELOLW\��DQG�WKHVH�FDQ�EHVW�EH�SURGXFHG�ZLWK�VPDOOHU��QHVWHG�PRGXOHV�
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7KLV� LPSOLHV� WKDW� LW�PD\�EH�QHHGHG� WR� LQFUHDVH� WKH� FROODERUDWLYH� OLQNV�ZLWK�RWKHU�ERGLHV�� WRSURYLGH�D�JUHDWHU�ZLGWK�RI�GLVFLSOLQDU\�H[SHULHQFH�WKDW�PD\�EH�UHOHYDQW�WR�DGDSWDWLRQ��DQG�WRJLYH� D� VRXQGHU� EDVLV� IRU� JHRJUDSKLFDOO\�VSHFLILF� VWXGLHV�� VFHQDULRV� DQG� SUHGLFWLRQV�� 7KHSUHVHQW�FORVH�FRQWDFW�ZLWK�WKH�LQWHUQDWLRQDO�ERGLHV�,3&&��)&&&��,*%3��:&53�DQG�,+3��PXVWEH�PDLQWDLQHG� WR�NHHS� ,0$*(�DW� WKH� FXWWLQJ� HGJH� RI� VFLHQWLILF� GHYHORSPHQWV� DW� WKH� JOREDOOHYHO��HYHQ�LI�PRUH�RI�LWV�ZRUN�PRYHV�WRZDUGV�D�PRUH�ORFDO�VFDOH�

��� )XWXUH�GHYHORSPHQWV�RI�WKH�PDLQ�PRGHO
7KH�PRGHO�VWUXFWXUH�RI� ,0$*(�����QHHGV� ILOOLQJ�RXW� LQ�SODFHV�� WR�PHHW� VSHFLILF�QHHGV��7KHEDVHOLQH�SHULRG�LV�QRZ�GHILQHG�DV������WR�������DQG�WKH�ZRUOG�LV�GLYLGHG�LQWR����UHJLRQV��,QVRPH FDVHV� IXWXUH� LPSURYHPHQW� UHODWHV� WR� EHWWHU� DFFXUDF\� DQG� IOH[LELOLW\�� DV� LQ� WKH� $26PRGHO� LQ�RWKHUV� WR�NQRZQ�JDSV�� DV� LQ� DJULFXOWXUDO� HFRQRPLFV�PRGHOV�� RU� H[SDQVLRQ� WR�GHDOZLWK�WKH�YDULRXV�PHWKRGV�RI�FDUERQ�VHTXHVWUDWLRQ��6RPH�RI�WKHVH�LVVXHV�DUH�GLVFXVVHG�LQ�PRUHGHWDLO�EHORZ�XQGHU�'HWDLOHG�5HFRPPHQGDWLRQV��7KH�%RDUG�UHFRPPHQGV� WKDW�PRUH�DWWHQWLRQVKRXOG EH�SDLG�WR�WKH�WUDQVSDUHQF\�RI�WKH�YDULRXV�VXEPRGHOV��WR�DOORZ�D�EHWWHU�SHUFHSWLRQ�RIZKDW KDSSHQV�LQ�D�VLPXODWLRQ��,W�DOVR�UHFRPPHQGV�WKDW�WKH�PRGHOV�EH�VFDQQHG�WR�HQVXUH�WKDWWKHUH�LV�LQWHUQDO�FRQVLVWHQF\�LQ�WKH�DVVXPSWLRQV�WKDW�DUH�LPSOLFLW�LQ�WKH�YDULRXV�VXEPRGHOV��DQGWKDW�PD\�HDVLO\�EH�ORVW�VLJKW�RI�LQ�VXFK�D�FRPSOH[�V\VWHP�

��� )XWXUH�GHYHORSPHQWV�RI�WKH�DJULFXOWXUH�HQHUJ\�FRPSRQHQW
7KH�$GYLVRU\�%RDUG�EHOLHYHV�WKDW�WKH�,0$*(�WHDP�NQRZV�ZKDW�SUREOHPV�QHHG�WR�EH�UHVROYHGLQ� D� QHZ� $JULFXOWXUDO� (FRQRP\�0RGHO� �UHFHQWO\� FDOOHG� WKH� /DQG� 'HPDQG�0RGHO��� ,Q� WKHSUHVHQW� PRGHO�� ODQG� LQWHQVLWLHV� DUH� SRRU� SUR[LHV� IRU� IRRG� SULFHV�� LQWHUQDWLRQDO� WUDGH� LQDJULFXOWXUDO�FRPPRGLWLHV�LV�WUHDWHG�DV�D�UHVLGXDO��DQG�ELRIXHO�SURGXFWLRQ�LV�JLYHQ�SULRULW\�RYHUIRRG SURGXFWLRQ�ZKHQ�GHWHUPLQLQJ�ODQG�XVH��,0$*(�VWDII�DUH�DOVR�DZDUH�RI�WKH�NH\�VFLHQWLILFLVVXHV�� QDPHO\� FOLPDWH� DQG� ZHDWKHU� YDULDELOLW\�� LUULJDWLRQ� DQG� FRPSHWLQJ� XVHV� RI� ZDWHUUHVRXUFHV� DQG�ODQG�GHJUDGDWLRQ��$�QXPEHU�RI�VWHSV�KDYH�EHHQ�WDNHQ�WRZDUGV�WKH�LQFOXVLRQ�RIWKHVH� LVVXHV� LQWR� ,0$*(������+RZHYHU�� DOWHUQDWLYH�PRGHOV�� VXFK� DV� WKH�86�'HSDUWPHQW� RI$JULFXOWXUH¶V� )XWXUH�$JULFXOWXUDO�5HVRXUFHV�0RGHO� �)$50��� FRXOG� EH� KHOSIXO� LQ� UHVROYLQJWKH�HFRQRPLF�SUREOHPV��7KHVH�LVVXHV�PXVW�EH�LQFRUSRUDWHG�LQWR�,0$*(��ZKLOVW�PDLQWDLQLQJLWV� FRPSDWLELOLW\� ZLWK� :RUOG6FDQ�� ZKLFK� FXUUHQWO\� SURYLGHV� WKH� OLQNDJH� ZLWK� WKH� ZRUOGHFRQRP\ LQ�WKH�PRVW�UHFHQW�VFHQDULR�DSSOLFDWLRQV�
1HYHUWKHOHVV��WKH�,0$*(�WHDP�DSSHDUV�WR�UHVROYH�HFRQRPLF�LVVXHV�LQ�WKH�DJULFXOWXUDO�VHFWRUVHSDUDWHO\�IURP�WKRVH�LQ�WKH�HQHUJ\�VHFWRU��EXW�LW�LV�GHVLUDEOH�WR�LQWHJUDWH�WKH�DJULFXOWXUDO�DQGHQHUJ\ VHFWRUV� ZLWKLQ� RQH� HFRQRPLF� PRGHO�� 7KLV� ZRXOG� HQDEOH� VLPXOWDQHRXV� JOREDOVLPXODWLRQV�RI�SURGXFWLRQ�� WUDGH�� DQG� FRQVXPSWLRQ� RI� HQHUJ\� DQG� DJULFXOWXUDO� FRPPRGLWLHV�7KH�HFRQRPLF�PRGHO�DOVR�VKRXOG�EH�DEOH�WR�VLPXODWH�FRPSHWLWLRQ�IRU�ODQG�DQG�ZDWHU�UHVRXUFHVE\�WKH�DJULFXOWXUDO��IRUHVWU\��ELR�HQHUJ\��DQG�RWKHU�VHFWRUV�
2QH� ZD\� WR� SURFHHG� LV� WR� LQFRUSRUDWH� DQ� H[LVWLQJ� )$50�OLNH� HFRQRPLF� GDWDEDVH� DQGPRGHOOLQJ�IUDPHZRUN�LQWR�,0$*(��)$50��OLNH�:RUOG6FDQ�� LV�GHYHORSHG�IURP�LQIRUPDWLRQSURYLGHG� E\� WKH� *OREDO� 7UDGH�$QDO\VLV� 3URMHFW� �*7$3�� DW� 3XUGXH� 8QLYHUVLW\�� 7KLV� ZRXOGHQDEOH ,0$*(� WR� FRQGXFW� DQDO\VHV� LQ� ERWK� SK\VLFDO� DQG� PRQHWDU\� XQLWV� ZKLOH� UHPDLQLQJFRQVLVWHQW�ZLWK�:RUOG6FDQ�DQG� LWV�GDWDEDVHV�ZLWKLQ� ,0$*(��$Q�DGGHG�EHQHILW� IRU� ,0$*(
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ZRXOG�EH�JUHDWHU�IOH[LELOLW\�LQ�UHJLRQDO�GHVHJUHJDWLRQ��DV�*7$3�QRZ�KDV�VHSDUDWH�GDWD�IRU���UHJLRQV RI�WKH�ZRUOG��7KH�,0$*(�WHDP�VKRXOG�H[SORUH�WKH�SRVVLELOLW\�RI�FROODERUDWLQJ�ZLWK7KH�1HWKHUODQGV�%XUHDX�IRU�(FRQRPLF�3ROLF\�$QDO\VLV���&3%���WKH�1HWKHUODQGV�$JULFXOWXUDO(FRQRPLFV�5HVHDUFK�,QVWLWXWH��/(,���WKH�86'$¶V�(FRQRPLF�5HVHDUFK�6HUYLFH��DQG�RWKHUV��WRGHYHORS�DQ�)DUP�OLNH�PRGHOOLQJ�IUDPHZRUN�FRPSDWLEOH�ZLWK�,0$*(�GXULQJ�WKH�\HDU������
,VVXHV� WKDW� FRXOG� EH� UHVROYHG� LQFOXGH� ��� VLPXODWLQJ� DJULFXOWXUDO� SURGXFWLRQ� DQG� WUDGH� ZLWKSULFHV� UDWKHU� WKDQ� ZLWK� ODQG� LQWHQVLWLHV�� ��� UHDOLVWLFDOO\� VLPXODWLQJ� LQWHUQDWLRQDO� WUDGH� LQDJULFXOWXUDO�DQG� HQHUJ\� FRPPRGLWLHV�� ��� VLPXODWLQJ� FRPSHWLWLRQ� IRU� ODQG�E\� DJULFXOWXUH� DQGRWKHU� VHFWRUV� �HVSHFLDOO\� IRUHVWU\� DQG� ELR�HQHUJ\��� ��� VLPXODWLQJ� FRPSHWLWLRQ� IRU� ZDWHU� E\LUULJDWRUV� DQG� RWKHU� XVHUV� RI� ZDWHU� UHVRXUFHV�� DQG� ��� VLPXODWLQJ� ODQG� GHJUDGDWLRQ�� 7KHVHHIIHFWV FRXOG�EH�VLPXODWHG�ERWK�ZLWK�DQG�ZLWKRXW�ZHDWKHU�YDULDELOLW\�
7KH�%RDUG� WKHUHIRUH� VWURQJO\�UHFRPPHQGV� WKDW� WKH�DJULFXOWXUDO�� WHUUHVWULDO� ODQG� VXUIDFH� DQGHQHUJ\ FRPSRQHQWV� RI� ,0$*(� VKRXOG� EH� LQWHJUDWHG� WKURXJK� D� FRPSUHKHQVLYH� HFRQRPLFIUDPHZRUN��7KLV�HFRQRPLF� IUDPHZRUN� VKRXOG�EH� DEOH� WR� VLPXODWH� FRPSHWLWLRQ� IRU� ODQG� DQGZDWHU UHVRXUFHV� LQ� DOO� PDMRU� VHFWRUV�� 7KLV� ZRXOG� KHOS� WR� HOLPLQDWH� LQFRQVLVWHQFLHV� LQFDOFXODWLQJ FKDQJHV� LQ� WHUUHVWULDO� ODQG� XVH�� JUHHQKRXVH� JDV� HPLVVLRQV�� DQG� RWKHU� HQWLWLHV�� ,WZRXOG�DOVR�IDFLOLWDWH�SROLF\�DQDO\VHV�E\�SURYLGLQJ�WKH�PHDQV�IRU�VLPXODWLQJ�WD[HV�RU�VXEVLGLHVDQG UHSRUWLQJ�UHVXOWV�LQ�WHUPV�RI�HFRQRPLF�FRVWV�DQG�EHQHILWV�DV�ZHOO�DV�LQ�WHUPV�RI�SK\VLFDOXQLWV�

��� ,QWHUDQQXDO�FOLPDWH�YDULDWLRQ�DQG�LWV�HIIHFWV
7KH�%RDUG�ZDV�SOHDVHG�WR�QRWH�WKDW�WKH�,0$*(�WHDP�SODQ�WR�DGG�LQWHUDQQXDO�FOLPDWH�YDULDWLRQWR� WKHLU�PRGHOV�� DV� WKLV�ZLOO� FRQWULEXWH� JUHDWO\� WR� WKH� UHDOLVP� RI� WKH� RXWSXW�� 7KH� IROORZLQJLVVXHV�ZLOO�EH�EHQHILWHG�E\�WKLV�H[WHQVLRQ
,QWHUDQQXDO� YDULDWLRQV� LQ� WHPSHUDWXUH�� UDGLDWLRQ� DQG� SUHFLSLWDWLRQ� ZLOO� DIIHFW� QHW� SULPDU\SURGXFWLRQ�RI�YHJHWDWLRQ��HFRQRPLF�\LHOG�RI�FURSV��HYDSRWUDQVSLUDWLRQ�DQG�ZDWHU�VXSSOLHV�7KHH[LVWLQJ�UHODWLRQVKLSV�DQG�PRGHOV�IRU�WKLV�SXUSRVH�DUH�QRW�KLJKO\�DFFXUDWH��DQG�UHVHDUFK�PD\EH�QHFHVVDU\�WR�LPSURYH�WKHP��,W�IROORZV�WKDW�WKHVH�WUDQVLHQW�FKDQJHV�LQ�SURGXFWLRQ�DQG�ZDWHUVXSSOLHV FDQ�LQGXFH�ZLGH�FKDQJHV�LQ�WKH�SULFH�RI�IRRGVWXII��ORVV�RI�IRRG�VHFXULW\��SRYHUW\�DQGVWDUYDWLRQ� LQ� VRPH� UHJLRQV�� ZKHUHDV� RWKHUV� PD\� HQMR\� D� SURGXFWLYH� \HDU�� 7KH� %RDUGUHFRPPHQG� WKDW� WKH� ,0$*(� WHDP� VKRXOG� LQYHVWLJDWH� WKHVH� LVVXHV� PRUH� WKRURXJKO\�� LQFROODERUDWLRQ�ZLWK�H[SHUWV�RQ�IRRG�VHFXULW\�� VXFK�DV� WKH� ,QWHUQDWLRQDO�)RRG�3ROLF\�5HVHDUFK,QVWLWXWH��,)35,��
,I�WKH�,0$*(�WHDP�FDQ�GHWHUPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�LQWHUDQQXDO�YDULDWLRQV�LQ�ZHDWKHUDQG 1HW�3ODQW�3URGXFWLYLW\��WKLV�ZRXOG�SHUPLW�FDOFXODWLRQ�RI�LQWHUDQQXDO�YDULDWLRQV�LQ�133�DW�DJOREDO� VFDOH�� DQG� LWV� HIIHFWV� RQ� WKH� JOREDO� FDUERQ� F\FOH��7KLV� FRXOG� WKHQ� EH� FRPSDUHG�ZLWKRFHDQRJUDSKLF� DQG� DWPRVSKHULF� FDUERQ� F\FOH� PHDVXUHPHQWV�� 7KLV� PLJKW� SHUPLW� WKHFDOFXODWLRQ RI�1HW�%LRPH�3URGXFWLYLW\�DOVR�� �7KH�1%3�LV� WKH� ODQG�FDUERQ�EDODQFH� LQFOXGLQJ
YDULRXV� ORQJ�WHUP� VLQNV��� 7KH� %RDUG� DOVR� UHFRPPHQGV� WKDW� WKH� WHDP� LQYHVWLJDWHV� WKHSRVVLELOLW\�RI�PRGLI\LQJ�WKH�PRGHO�WR�FDOFXODWH�WKH�GLVFULPLQDWLRQ�RI� LVRWRSHV�RI�FDUERQ�DQGR[\JHQ� E\� PHWKRGV� WKDW� DUH� DQDORJRXV� WR� WKRVH� FXUUHQWO\� XVHG� LQ� VWXGLHV� RI� RFHDQ� DQGDWPRVSKHUH FDUERQ� F\FOH� G\QDPLFV�� 7KLV� PLJKW� EH� XVHG� WR� YDOLGDWH� ,0$*(� FDUERQ� F\FOHG\QDPLFV�E\�FRPSDULQJ�WKHVH�FDOFXODWHG�LVRWRSH�UDWLRV�ZLWK�NQRZQ�VHDVRQDO�DQG�JHRJUDSKLF
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GLVWULEXWLRQV�RI�WKH�UDWLRV��,QWHUDQQXDO�FOLPDWH�YDULDWLRQ�DOVR�DIIHFWV�WKH�LPSDFWV�RI�GURXJKWV�DQG ZLQG�DQG�ZDWHU�HURVLRQ��DQG�WKH�SUREDELOLW\�RI�ZLOGILUHV�
7KLV�IRFXV�RQ�LQWHUDQQXDO�FOLPDWH�YDULDELOLW\�ZLOO�DOVR�GHPDQG�FKDQJHV�LQ�WKH�$26�PRGHOOLQJ�7KH� FXUUHQW� LPSDFW� PRGXOHV� RI� ,0$*(� VKRXOG� EH� DPHQGHG� WR� LQFOXGH� WKH� HIIHFWV� RILQWHUDQQXDO�FOLPDWH�YDULDELOLW\�DQG� LWV�FKDQJHV��DQG�RI�RWKHU�DSSURSULDWH�PRPHQWV�VLPXODWHGE\�FRXSOHG�DWPRVSKHUH�RFHDQ�*&0V��7KH�PHDQ�FOLPDWH�FKDQJHV�VLPXODWHG�E\�*&0V�QHHG�WREH�VFDOHG��XVLQJ�WKH�JOREDO�PHDQ�WHPSHUDWXUH��DQG�WKLV�VKRXOG�DOVR�EH�GRQH�IRU�WKH�LQWHUDQQXDOFOLPDWH� YDULDELOLW\� DQG� RWKHU� DSSURSULDWH� VWDWLVWLFV� RI� WKH� *&0¶V� VLPXODWHG� IUHTXHQF\GLVWULEXWLRQV�

��� :DWHU��DQG�VRLO�UHODWHG�LVVXHV
1DWXUDO� UHVRXUFHV� PDQDJHPHQW� ZLOO� EH� RI� VWHDGLO\� LQFUHDVLQJ� LPSRUWDQFH� GXULQJ� JOREDOFKDQJH� EHFDXVH�RI�WKH�SUREDEOH�FKDQJHV�LQ�WKH�ZRUOG�ZDWHU�F\FOH��7KHUH�LV�JHQHUDO�DJUHHPHQWWKDW�ZDWHU�XVH�ZLOO�EH�RQH�RI� WKH�PDLQ�SROLWLFDO� LVVXHV� LQ� WKH�QH[W� FHQWXU\�� DW� OHDVW� LQ� VRPHSDUWV� RI� WKH� ZRUOG�� 7KH� LQWHUDFWLRQ� ZLWK� FOLPDWH� FKDQJH� PD\� SURGXFH� GHYDVWDWLQJFRQVHTXHQFHV��3UHFLSLWDWLRQ� LV�GLIILFXOW� WR�SUHGLFW� TXDQWLWDWLYHO\� LQ� D�*&0�RQ�D� FRDUVH�JULGFHOO RI� VHYHUDO� KXQGUHGV� VTXDUH� NLORPHWUHV� GXULQJ� FOLPDWH� FKDQJH�� DQG� HYDSRWUDQVSLUDWLRQHYHQ PRUH�VR�
5,90� LV� GHYHORSLQJ� D� VHSDUDWH� ZDWHU� PRGXOH� WR� VLPXODWH� WKHVH� HIIHFWV�� LQFOXGLQJ� D� ZDWHUURXWLQJ�VFKHPH�DQG�YDULRXV�K\GURORJLFDO�SURFHVVHV��6R�IDU�LW�KDV�QRW�EHHQ�WDNHQ�SURSHUO\�LQWRDFFRXQW�LQ�LPSDFW�JHQHUDWLRQ��,W�VHHPV�LPSRUWDQW�WKDW�WKLV�LV�GRQH��WR�LQFOXGH�GURXJKWV��IORRGV�HIIHFWV RQ� LUULJDWLRQ� V\VWHPV�� DQG� RQ� VRLO� GHJUDGDWLRQ�� 7KH� ODVW� LQFOXGHV� VRLO� HURVLRQ�� VRLOVDOLQL]DWLRQ� DQG� GHVHUWLILFDWLRQ�� $OO� WKHVH� DUH� GLIILFXOW� WR� PRGHO� EHFDXVH� VR� PDQ\� RI� WKHSURFHVVHV�DUH�KLJKO\�VLWH�VSHFLILF�DQG�QRQ�OLQHDU��([LVWLQJ�HURVLRQ�PRGHOV�LQ�SDUWLFXODU�DUH�DWSUHVHQW�YHU\�VLPSOH��EXW�WKH�%RDUG�FRQVLGHUV�WKDW�WKH�,0$*(�WHDP�PXVW�FRQWLQXH�WR�ZRUN�RQWKHVH� V\VWHPV�EHFDXVH�RI� WKHLU� LPSRUWDQFH� IRU� SROLF\�PDNHUV�� ,W� LV� HVVHQWLDO� WR� VHHN� RXW� WKHEHVW�LQWHUQDWLRQDO�FROODERUDWRUV�LQ�WKHVH�WRSLFV��7KH�,QWHUQDWLRQDO�:DWHU�0DQDJHPHQW�,QVWLWXWHLQ� 6UL� /DQND� LV� QRZ� GHYHORSLQJ� WRWDO� ZDWHU� EDODQFHV� RQ� D� FRXQWU\� E\� FRXQWU\� EDVLV�� DQGUHODWLQJ WKH�UHVXOWV�WR�ODQG�FRYHU�DQG�FURS�GHYHORSPHQW�DV�GHWHUPLQHG�E\�UHPRWH�VHQVLQJ��WKLV
FRXOG�XVHIXOO\�EH�FRPSDUHG�ZLWK�,0$*(¶V�UHVXOWV��7KH�%RDUG�UHFRPPHQGV�WKDW�WKH�,0$*(WHDP�FRQWLQXH�WR�GHYHORS�VLPXODWLRQ�RI�ZDWHU�GHPDQG�DQG�VXSSO\�DQG�ODQG�GHJUDGDWLRQ��XVLQJWKH�EHVW�FROODERUDWRUV�LW�FDQ�ILQG�DPRQJ�VSHFLDOLVWV�LQ�WKHVH�DUHDV��7KHVH�WRSLFV�DUH�LPSRUWDQWIRU SROLF\PDNHUV�QRZ��DQG�DUH�OLNHO\�WR�EHFRPH�PRUH�VR�LQ�WKH�IXWXUH��7KH\�DOVR�KDYH�LPSDFWVRQ�HFRV\VWHP�FKDQJH�DQG�FDUERQ�VHTXHVWUDWLRQ�

��� 6HTXHVWUDWLRQ�RI�FDUERQ�GLR[LGH
7KH� ,0$*(� WHDP� FRQVLGHUV� WKH� DGGLWLRQ� RI� &�VHTXHVWUDWLRQ� SURFHVVHV� WR� WKH� PRGHO� DV� DQLPSRUWDQW�DFWLYLW\��DV�LW�LV�UHOHYDQW�WR�WKH�.\RWR�3URWRFRO��6RPH�RI�WKH�SRWHQWLDO�PHWKRGV�DUHKLJKO\�WHFKQRORJLFDO��VXFK�DV�VWRULQJ�FDUERQ�GLR[LGH�LQ�DTXLIHUV��WKH�GHHS�RFHDQ�RU�H[KDXVWHGJDV� ILHOGV�� 7KH� WHDP� ZLOO� VLPSO\� KDYH� WR� DGG� WKHVH� LQ� DV� WKH\� GHYHORS�� DV� LW� VHHPV� YHU\GRXEWIXO� ZKHWKHU� WKHLU� VXFFHVV� RU� PDJQLWXGH� FDQ� EH� SUHGLFWHG� QRZ�� 7KH� RWKHU� W\SH� RIVHTXHVWUDWLRQ�LV�LQ�YHJHWDWLRQ�DQG�VRLOV��$UWLFOH�����DQG�����RI�WKH�.\RWR�SURWRFRO���7KLV�FDQREYLRXVO\� KDSSHQ� DV� D� QDWXUDO� SURFHVV�� DQG� WKH� XQFHUWDLQW\� OLHV� LQ� ZKHWKHU� LW� FDQ� EH
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VLJQLILFDQWO\� LQFUHDVHG�E\� DOWHUDWLRQV� LQ� ODQG� FRYHU�RU�PDQDJHPHQW�� EHDULQJ� LQ�PLQG� DOO� WKHRWKHU�GHPDQGV�RQ�ODQG�DQG�WKH�SRVVLELOLW\�RI�ODQG�GHJUDGDWLRQ��,W�LV�FORVHO\�FRQQHFWHG�WR�WKHRWKHU�ODQG�XVH�YHJHWDWLRQ�LVVXHV�LQ�WKH�,0$*(�PRGHO��DQG�LW�DSSHDUV�ORJLFDO�WR�GHDO�ZLWK�LW�DVSDUW�RI�WKHVH��&XUUHQWO\�WKH�,0$*(�WHDP�DOUHDG\�SODQV�WR�LPSOHPHQW�WKLV�DVSHFW�RI�WKH�.\RWR
SURWRFRO� DV� SDUW� RI� (8� DQG�153� IXQGHG� SURMHFWV�� 7KH� %RDUG� UHFRPPHQGV� WKDW� WKLV� ZRUNVKRXOG FRQWLQXH�DQG�ZKHUH�SRVVLEOH�VKRXOG�EH�LQWHQVLILHG�EHFDXVH�WKH�,0$*(�WHDP�DOUHDG\KDV�DQ�DGYDQWDJH�GXH�WR�WKH�VWURQJ�ODQG�XVH�HPSKDVLV�RI�WKHLU�PRGHO�

��� &OLPDWH�RFHDQ�FRXSOHG�PRGHOV
,Q�DJUHHPHQW�ZLWK�WKH��QG�$GYLVRU\�%RDUG��WKH�SUHVHQW�%RDUG�UHFRPPHQGV�WKDW�WKH�,0$*(WHDP� SXUVXH� D� WZR�WUDFN� DSSURDFK� LQ� ZKLFK� ERWK� D� VLPSOH� RQH�GLPHQVLRQDO� FOLPDWH�RFHDQPRGHO DQG� D� �'� DWPRVSKHUH�RFHDQ� JHQHUDO� FLUFXODWLRQ� PRGHO� DUH� XVHG� IRU� DSSURSULDWHSXUSRVHV��7KXV�GLIILFXOWLHV�KDYH�EHHQ�HQFRXQWHUHG� LQ� VFDOLQJ� WKH�SDWWHUQV�RI�FOLPDWH�FKDQJHVLPXODWHG� E\� *&0¶V� ZKHQ� XVLQJ� WKH� ODWLWXGLQDO� WHPSHUDWXUHV� SURGXFHG� ZLWK� ,0$*(¶VFXUUHQW ]RQDO�PHDQ� FOLPDWH�RFHDQ� PRGHO�� ,W� WKHUHIRUH� EHOLHYHV� WKDW� WKLV� PRGHO� VKRXOG� EHUHSODFHG E\�D� VLPSOH�RQH�GLPHQVLRQDO�FOLPDWH�RFHDQ�PRGHO� IRU� WKHVH�SXUSRVHV��7KLV� VLPSOHPRGHO LV�DOVR�PRUH�DSSURSULDWH�IRU�VFDOLQJ�ERWK�PHDQ�FOLPDWH�FKDQJHV�VLPXODWHG�E\�*&0¶VDQG DOVR� WKHLU� LQWHUDQQXDO� YDULDELOLW\� DQG� RWKHU�PRPHQW� VWDWLVWLFV� �H�J�� NXUWRVLV�� IURP� WKHLUIUHTXHQF\�GLVWULEXWLRQ�RI�PRQWKO\�VHDVRQDO�FOLPDWH�DQRPDOLHV��$�GHGLFDWHG�SHUVRQ�VKRXOG�EHDOORFDWHG�WR�GHYHORS�WKLV�VLPSOH�FOLPDWH�RFHDQ�PRGHO��DQG�VKRXOG�IROORZ�WKH�PHWKRGV�JLYHQ�LQWKH�,3&&�7KLUG�$VVHVVPHQW�5HSRUW��SDUWLFXODUO\�LQ�WHUPV�RI�WKH�UDGLDWLYH�IRUFLQJ�FDOFXODWLRQ�
7KH� %RDUG� VWURQJO\� UHFRPPHQGV� WKDW� ZRUN� VKRXOG� EH� GRQH� RQ� WKH� (&%LOW� FRXSOHGDWPRVSKHUH�RFHDQ�*&0�WR� WHVW� DQG� LPSURYH� LWV�SHUIRUPDQFH�DQG� OLQN�RU� LQFRUSRUDWH� LW� LQWR,0$*(�� 7KH� DELOLW\� RI� (&%LOW� WR� VLPXODWH� WKH� FXUUHQW� LQWHUDQQXDO� YDULDELOLW\� RI� ERWK� WKH1RUWK�$WODQWLF�2VFLOODWLRQ� DQG�RI�(162�VKRXOG�EH� WHVWHG� LQ�RUGHU� WR�REWDLQ� IDLU� DJUHHPHQWZLWK�REVHUYHG�YDOXHV��7KLV�LV�D�KDUG�WHVW��VLQFH�ODUJH�*&0¶V�KDYH�SUREOHPV�ZLWK�WKLV��EXW�WKHSHUIRUPDQFH�RI�(&%LOW� LQ�WKLV� WHVW�ZLOO�JLYH�XVHIXO� LQIRUPDWLRQ��7KH�(&%LOW�FRXSOHG�PRGHO�DQG LWV�LQGLYLGXDO�FRPSRQHQW�DWPRVSKHUH�DQG�RFHDQ�PRGHOV��VKRXOG�SDUWLFLSDWH�LQ�WKH�PRGHOLQWHUFRPSDULVRQ� SURMHFWV�� $0,3� DQG�&0,3�� 7KH� (&%LOW� FRXSOHG�PRGHO� VKRXOG� LQLWLDOO\� EHXVHG��XQFRXSOHG�WR�,0$*(�� WR�VLPXODWH�GLIIHUHQW� UDGLDWLYH� IRUFLQJ�VFHQDULRV��DQG� LWV� UHVXOWVVKRXOG EH� FRPSDUHG� ZLWK� WKRVH� RI� RWKHU� *&0¶V�� )LQDOO\�� WKH� DELOLW\� RI� WKH� FRXSOHGDWPRVSKHUH�RFHDQ� PRGHO� WR� VLPXODWH� FKDQJHV� LQ� WKH� WKHUPRKDOLQH� FLUFXODWLRQ� VKRXOG� EHGHWHUPLQHG��7KH� UHVXOWV� VKRXOG�EH� FRPSDUHG�ZLWK� WKRVH�RI�RWKHU� FRXSOHG� DWPRVSKHUH�RFHDQ*&0¶V�� 7KH� FRXSOLQJ� EHWZHHQ� (&%LOW� DQG� ,0$*(� VKRXOG� LQ� WKH� ORQJHU� WHUP� EH� XVHG� WRDQDO\VH� WKH� LQWHUDFWLRQV� DQG� IHHGEDFNV� EHWZHHQ� WKH� ELRVSKHUH� DQG� WKH� DWPRVSKHUHFRQVLVWHQWO\�
7KH� SXUSRVH� RI� WKH� FRXSOLQJ� RI� ,0$*(� ZLWK� (&%LOW� LV� QRW� RQO\� WR� LPSURYH� WKH� FOLPDWH�FKDQJH VFHQDULR�GHYHORSPHQW�DV�DERYH��EXW�DOVR�WR�DQDO\VH�WKH�LQWHUDFWLRQV�EHWZHHQ�WKH�ODQGVXUIDFH DQG� WKH� FOLPDWH� V\VWHP�� 7KLV� WRSLF� KDV� EHHQ� LGHQWLILHG� DV� LPSRUWDQW� E\� WKHIRUWKFRPLQJ� WKLUG� DVVHVVPHQW� UHSRUW� RI� ,3&&��$� VLPSOH� FOLPDWH�PRGHO� RU� VFHQDULR� DQDO\VLVFDQQRW DGHTXDWHO\� DGGUHVV� WKLV� DVSHFW�� DQG� D� PRUH� SURFHVV�EDVHG� PRGHO� OLNH� (&%LOW� LVUHTXLUHG��7KH�PHWKRGV�RI�FRXSOLQJ�(&%LOW�WR�,0$*(��HLWKHU�RQH�ZD\�DQG�WZR�ZD\��VKRXOG�EHLQYHVWLJDWHG�
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�� '(7$,/('�5(&200(1'$7,216
��� )RU�WKH�$WPRVSKHUH�2FHDQ�6\VWHP
7KH�%RDUG�UHFRPPHQGV�WKDW�WKH�IROORZLQJ�DFWLRQV�EH�XQGHUWDNHQ�
D� 7KH� FXUUHQW� PHWKRG� RI� VFDOLQJ� SDWWHUQV� RI� DHURVRO�LQGXFHG� FOLPDWH� FKDQJH� XVLQJ� WKHJOREDO�PHDQ� WHPSHUDWXUH�� DV� LV� GRQH� IRU� WKH� SDWWHUQV� RI� *+*�LQGXFHG� WHPSHUDWXUHFKDQJHV��VKRXOG�EH�DEDQGRQHG��,QVWHDG�WKHVH�LQGLYLGXDO�DHURVRO�DQG�*+*�SDWWHUQV�VKRXOGEH VHSDUDWHO\� VFDOHG� XVLQJ� WKH� LQGLYLGXDO� JOREDO�PHDQ� WHPSHUDWXUH� FKDQJHV� LQGXFHG� E\UHJLRQDO�DHURVRO�IRUFLQJ�DQG�JOREDO�*+*�IRUFLQJ�UHVSHFWLYHO\��7KLV�PHWKRG�ZDV�SLRQHHUHGE\ :LJOH\�� DQG� LV� GLVFXVVHG� LQ� D� SDSHU� E\� 6FKOHVLQJHU� HW� DO�� ������� WKDW� LV� LQ� SUHVV� LQ

7HFKQRORJLFDO�)RUHFDVWLQJ�DQG�6RFLDO�&KDQJH�
E�� 7KH� GRZQVFDOLQJ� RI� WKH� LQWHUDQQXDO� FOLPDWH� YDULDELOLW\� �DQG� RWKHU� DSSURSULDWH� PRPHQWVWDWLVWLFV�RI� WKH�PRQWKO\�DQRPDO\�GLVWULEXWLRQV�� IURP� WKH���������NP�JULG� UHVROXWLRQ�RIWKH *&0V�WR�WKH�����GHJUHH�E\�����GHJUHH�JULG�VL]H�RI�WKH�,0$*(�PRGHO�LV�DQ�LPSRUWDQWVWHS� )XUWKHU�FRQVLGHUDWLRQ�LV�QHHGHG�RI�KRZ�WKLV�FDQ�EHVW�EH�GRQH�ZLWKLQ�WKH�FRQVWUDLQWVRI DQ�LQWHJUDWHG�PRGHO�
�F�� $ PRGXOH�IRU�WKH�UHJLRQDO�LPSDFWV�RI�*+*�LQGXFHG�VHD�OHYHO�ULVH�VKRXOG�EH�GHYHORSHG�IRU,0$*(�
�G�� 7KH�UROH�DQG�XWLOLW\�RI�WKH�DWPRVSKHULF�FKHPLVWU\�PRGHO�LQ�,0$*(�QHHGV�WR�EH�FDUHIXOO\WKRXJKW�RXW�
�H�� :KHUH DSSURSULDWH��WKH�WHDP�VKRXOG�FDOFXODWH�WKH�SURSDJDWLRQ�WKURXJK�WKH�,0$*(�PRGHORI WKH�NH\�XQFHUWDLQWLHV�RI�WKH�FOLPDWH�V\VWHP
��� )RU�WKH�7HUUHVWULDO�(QYLURQPHQW�6\VWHP�DQG�WKH�(QHUJ\�,QGXVWU\�6\VWHP
7KH�%RDUG�UHFRPPHQGV�WKDW�WKH�IROORZLQJ�DFWLRQV�VKRXOG�EH�XQGHUWDNHQ�
D� 7KH� 7,0(5� PRGHO� LQFOXGHV� WHFKQRORJLFDO� HYROXWLRQ� EXW� QRW� VSHFLILF� LQQRYDWLYHWHFKQRORJLHV� LQ� HQHUJ\� XVH�� 7KH� FRDUVH� DJJUHJDWLRQ� RI� HPLVVLRQV� GRHV� QRW� SHUPLWFDOFXODWLRQ� RI� LPSDFWV� E\� FKDQJLQJ� WHFKQRORJ\� �H�J��� GLVWLQJXLVKLQJ� GLIIHUHQFHV� LQHPLVVLRQV� IURP� WKH� VDPH� W\SH� RI� LQGXVWULDO� VRXUFHV� WKDW� YDU\� LQ� VL]H��� 7KH� %RDUG

UHFRPPHQGV�WKDW WKH�,0$*(�WHDP�PDLQWDLQ�D�FDUHIXO�ZDWFK�IRU�VXFK�FKDQJHV�
�E�� 7KH� %RDUG� VXVSHFWV� WKDW� FDSLWDO� WXUQRYHU� UDWHV� LQ� HQHUJ\� SURGXFWLRQ� LPSOLHG� E\� UDSLGFKDQJHV� LQ� &2�� HPLVVLRQV� VKRZQ� LQ� 0U�� %ROOHQ¶V� SUHVHQWDWLRQ� RQ� WKH� OLQNDJH� ZLWK:RUOG6FDQ�DSSHDU�WR�EH�WRR�KLJK�DQG�VKRXOG�EH�UH�HYDOXDWHG�GXULQJ�IXUWKHU�GHYHORSPHQWRI HQHUJ\�PRGHOOLQJ�
�F�� 3RVW�FRPEXVWLRQ� FDSWXUH� RI� FDUERQ� E\� GHYHORSLQJ� VHTXHVWUDWLRQ� WHFKQRORJLHV� VKRXOG� EHLQFOXGHG�LQ�HQHUJ\�HPLVVLRQ�PRGHOOLQJ�
�
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G�� 1XFOHDU�HQHUJ\��UHQHZDEOH��VRODU��ZLQG��DQG�IRVVLO�IXHOV�VKRXOG�EH�FDOFXODWHG�VHSDUDWHO\��,WDSSHDUV LOORJLFDO�WR�DJJUHJDWH�QXFOHDU�HQHUJ\��WKDW�XVHV�ILQLWH�UHVRXUFHV�DQG�SURGXFHV�WR[LFZDVWH� ZLWK� WUXO\� UHQHZDEOH� HQHUJ\� VRXUFHV� VXFK� DV� VRODU�KHDWLQJ��ZDWHU�SRZHU�RU�ZLQGIDUPV�
�H�� (IIHFWV�RI�QDWXUDO�SHUWXUEDWLRQV��ZLOGILUH��GURXJKW��HWF���RQ�HFRV\VWHPV�FRXOG�EH�VLPXODWHG�7KLV�ZLOO�EH�PRUH�HDVLO\�DFFRPSOLVKHG�ZKHQ�LQWHU�DQQXDO�FOLPDWH�YDULDELOLW\�LV�LQFOXGHG�LQ,0$*(�� EXW� VKRUW�� WHUP� ORFDO� GLVWXUEDQFHV� ZLOO� DOZD\V� EH� GLIILFXOW� WR� KDQGOH�� DQG� WKH%RDUG� UHFRPPHQGV� WKDW� WKH� ,0$*(� WHDP� FRQVLGHUV�ZKDW� DFWLRQ� LW� VKRXOG� WDNH� RQ� WKLVWRSLF�
�
I�� 7KH�%RDUG�VXJJHVWV� WKDW�FDOFXODWLRQV�RI�FDUERQ�VHTXHVWHUHG�E\�EHORZ�JURXQG�GHSRVLWLRQVKRXOG LQFOXGH�WKH�LQFUHDVLQJ�DOORFDWLRQ�RI�FDUERQ�EHORZ�JURXQG�E\�SODQWV�JURZLQJ�XQGHULQFUHDVLQJ�DWPRVSKHULF�&2��FRQFHQWUDWLRQV��7KLV�SURFHVV�LV�VWLOO�EHLQJ�LQYHVWLJDWHG��EXW�LWDSSHDUV WR�RFFXU�FRQVLVWHQWO\��,W�FDQ�DULVH�ERWK�IURP�JUHDWHU�WRWDO�SURGXFWLRQ�RI�GU\�PDWWHU�EXW DOVR�IURP�KLJKHU�SHUFHQWDJH�DOORFDWLRQ�WR�URRWV��VWRUDJH�RUJDQV�DQG�H[XGDWHV�
J�� 7KH�.\RWR� 3URWRFRO� �$UWLFOHV� ����� ����� XVHV� ILQH� VSDWLDO� DQG� WHPSRUDO� VFDOHV� WKDW�PDNHDSSOLFDWLRQ� RI� ,0$*(� GLIILFXOW�� WKRXJK� LW� LV� KLJKO\� GHVLUDEOH�� 2QH� ZD\� RI� EULQJLQJ,0$*(� WR� EHDU� RQ� WKLV� LVVXH� LV� WR� QHVW� QHZ� LQGLYLGXDO� FRXQWU\�PRGHOV�ZLWKLQ� ,0$*(PRGHOV��ZLWK� WKH� ,0$*(�PRGHOOHUV� SURYLGLQJ� WKH� RSHQ� OLQNDJHV� IRU� LQGLYLGXDO� FRXQWU\

PRGHOOHUV� WR� XWLOLVH� LQ� WKHLU� RZQ� HIIRUWV�� 7KH� %RDUG� VWURQJO\� UHFRPPHQGV� WKDW� WKH,0$*(�WHDP�VKRXOG�WHVW�WKLV��EHFDXVH�WKH�.\RWR�3URWRFRO�LV�YHU\�LPSRUWDQW��DQG�OLNHO\�WRFRQWLQXH�IRU�PDQ\�\HDUV��7KH�VROXWLRQ�FRXOG�EH�WR�GHYHORS�DQ�LQWHUIDFH�EHWZHHQ�,0$*(DQG DQ\�LQGLYLGXDO�FRXQWU\��PXFK�DV�PHVRVFDOH�FOLPDWH�PRGHOV�DUH�QHVWHG�ZLWKLQ�*&0V�VWDUWLQJ�ZLWK�WKH�1HWKHUODQGV�
�
K�� 7KH�%RDUG�UHFRPPHQGV�WKDW�FDUERQ�DQG�QLWURJHQ�F\FOHV�LQ�WKH�,0$*(�PRGHO�VKRXOG�EHOLQNHG�� DV� WKH� ,0$*(� WHDP� LV� DOUHDG\� ZRUNLQJ� WRZDUGV�� 7KHVH� F\FOHV� DUH� VWURQJO\LQWHUGHSHQGHQW�JOREDOO\��UHJLRQDOO\�DQG�ORFDOO\��DQG�FDUERQ�IOX[HV�DUH�HVSHFLDOO\�GLIILFXOWWR FDOFXODWH�LQ�LQGXVWULDOLVHG�UHJLRQV�ZKHUH�WKH�PDMRULW\�RI�QLWURJHQ�FRPSRXQGV�UHDFKLQJVRLOV DUH� RI� DQWKURSRJHQLF� RULJLQ�� 7KH� DFFXUDF\� RI� WKH� ,0$*(� FDUERQ� F\FOH� RXWSXW� LVOLNHO\�WR�EH�VWURQJO\�HQKDQFHG�E\�WKLV�
�L�� 7KH�DGGLWLRQ�RI�LQWHU�DQQXDO�FOLPDWH�YDULDELOLW\�ZLOO�SHUPLW�DQ�LPSRUWDQW�LPSURYHPHQW�LQWKH QHZ�ODQG�GHJUDGDWLRQ�URXWLQHV��L�H��VHSDUDWH�FDOFXODWLRQ�RI�ZLQG�DQG�ZDWHU�HURVLRQ��DVWKH\ GHSHQG�RQ�GLIIHUHQW�FRPSRQHQWV�RI�LQWHU�DQQXDO�FOLPDWH�YDULDWLRQ�
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�� 48(67,216�72�7+(�$'9,625<�%2$5'
)RXU�VSHFLILF�TXHVWLRQV�ZHUH�SRVHG�E\�'U��/HHPDQV�WR�WKH�%RDUG��ZKLFK�ZH�DWWHPSW�WR�DQVZHUEULHIO\�KHUH�
:KDW�DUH�WKH�NH\�VFLHQWLILF�DQG�SROLF\�TXHVWLRQV"$FFXUDF\�DQG�UREXVWQHVV�RI� LQWHJUDWHG�PRGHOV�� HVSHFLDOO\�DW� VPDOO�GLVWDQFH�VFDOHV�DQG�VKRUWWLPHV�6XIILFLHQWO\�DFFXUDWH�HVWLPDWLRQV�RI�FDUERQ�VHTXHVWUDWLRQ�SURFHVVHV� WR�GHWHUPLQH� LI� WKH\� FDQPLWLJDWH�FDUERQ�GLR[LGH�LQFUHDVH��WR�D�ZRUWKZKLOH�H[WHQW�&DQ�LQWHJUDWHG�PRGHOV�UHOLDEO\�IRUHFDVW�WKH�EHVW�DGDSWDWLRQV�IRU�YDULRXV�LPSDFW�VFHQDULRV"�$UHWKHVH�IRUHFDVWV�DQ\�EHWWHU�WKDQ�XVLQJ�H[LVWLQJ�VFLHQWLILF��HFRQRPLF��VRFLRORJLFDO�DQG�WHFKQLFDONQRZOHGJH�GLUHFWO\��L�H��LV�ZKDW�YDOXH�LV�DGGHG�E\�WKH�PRGHO�"
+RZ� FDQ� WKH� EDODQFH� EHWZHHQ� PRGHO�� GHULYHG� WRROV� DQG� RWKHU� DSSOLFDWLRQ
FRPSRQHQWV�EH�PDLQWDLQHG�DQG�LPSURYHG"7KH�UREXVWQHVV�DQG�FHUWDLQW\�RI� WKH�PRGHO� LV� IXQGDPHQWDO��7KH�DPRXQW�RI�HIIRUW�RQ�GHULYHGWRROV�VKRXOG�EH�GHWHUPLQHG�ODUJHO\�E\�WKH�FRQVXPHU�QHHG�DQG�DSSUHFLDWLRQ�
+RZ�FDQ�WKH�VWUXFWXUH�DQG�WKH�UHVXOWV�EH�FRPPXQLFDWHG�EHWWHU� �ZKLFK� LQGLFDWRUV�
866�RU�RWKHUZLVH�"%\�SXWWLQJ�PRUH�WLPH�LQWR�WKH�HGXFDWLRQ�RI�WKH�XVHUV�RI�WKH�PRGHO�
6KRXOG�PRUH�LVVXHV�EH�LQFRUSRUDWHG��YHUVXV�D�PRUH�GHWDLOHG�FOLPDWH�PRGHO"*UHDWHU�GHWDLO� VKRXOG�RQO\�EH�DGGHG� LI� LW�SURGXFHV�JUHDWHU�FHUWDLQW\��7KH��QG�$GYLVRU\�%RDUGQRWHG�WKDW�WKH�RFHDQ�VXE�PRGHO�QHHGHG�OLWWOH�IXUWKHU�GHYHORSPHQW��EHFDXVH�RI� WKH�H[LVWHQFH�RIPRUH�VRSKLVWLFDWHG�RFHDQ�PRGHOV��&HUWDLQ�ZRUOG�ZLGH�SURFHVVHV�PD\�KDYH�VXFK�D� ODUJH�HIIHFWWKDW� WKH\� VKRXOG� EH� LQFOXGHG�� 7KHVH� FRXOG� LQFOXGH�PDMRU� KHDOWK� FKDQJHV� �$,'6��� FKDQJHV� LQDJULFXOWXUH�DQG�IRRG�VHFXULW\�UHVXOWLQJ�IURP�JHQHWLFDOO\�PDQLSXODWHG�FURSV��JHQHUDO�FKDQJHV�LQQDWLRQDO�ZHDOWK�DQG�HFRQRPLFV��+RZHYHU��ZH� WKLQN� WKDW� WKH� ,0$*(�WHDP�VKRXOG�EH�FDXWLRXVDERXW�DGGLQJ�VXFK�IXUWKHU�LVVXHV�XQOHVV�WKH�FDVH�IRU�LQFOXGLQJ�WKHP�LV�YHU\�VWURQJ�
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�� &21&/86,21
7KH�$GYLVRU\�%RDUG�EHOLHYHV�WKDW�WKH�,0$*(�WHDP�LV�KHDGHG�LQ�WKH�ULJKW�GLUHFWLRQ��DQG�WKHUHFRPPHQGDWLRQV�WKDW�DUH�GLVFXVVHG�KHUH�DUH�LQWHQGHG�WR�DVVLVW�WKLV��7KH�RYHUDOO�WKUXVW�RI�RXUYLHZV�LV�WKDW�WKH�*URXS�QHHGV�WR�VWUHQJWKHQ�WKH�EDVLF�PRGHO�ZKHUH�WKHUH�DUH�FOHDU�GHILFLHQFLHV�GHWHUPLQH� WKH� FHUWDLQW\� RI� LWV� RXWSXW�� DQG� JLYH� JUHDW� DWWHQWLRQ� WR� WKH� XVHV� RI� WKLV� RXWSXW�HVSHFLDOO\ E\�SROLF\PDNHUV��7KH�%RDUG�LV�FRQVFLRXV�RI�WKH�ZLGWK�DQG�UDQJH�RI�WKH�ZRUN�GRQHE\�WKH�,0$*(�WHDP��DQG�DOVR�RI�WKH�IDFW�WKDW�WKH�%RDUG¶V�RZQ�UHFRPPHQGDWLRQV�PD\�VXJJHVWD VWLOO�ZLGHU�SURJUDPPH�RI�ZRUN�LQ�VRPH�FDVHV��1RWKLQJ�WKDW�LV�VDLG�KHUH�VKRXOG�GHWUDFW�IURPWKH�QHHG�WR�DVVHVV�FDUHIXOO\�WKH�WRWDO�GHSHQGDEOH�UHVRXUFHV�DYDLODEOH��DQG�WR�GHWHUPLQH�SULRULW\SURMHFWV�LQ�UHODWLRQ�WR�WKHVH�
7KH�%RDUG� WKDQNV� WKH�PDQDJHPHQW� DQG� VWDII� RI� 5,90� IRU� WKH� KHOS� DQG� VXSSRUW� WKH\� KDYHJLYHQ�WR�LW�GXULQJ�WKH�5HYLHZ�



5,90�UHSRUW����������� SDJH����RI���

$11(;��3DUWLFLSDQWV�RI�WKH�DGYLVRU\�%RDUG
([SHUWV
� 'U��&��$]DU

�,QVWLWXWH�RI�3K\VLFDO�5HVRXUFH�7KHRU\
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�7HO�������������������
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