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([HFXWLYH�6XPPDU\

7KH�+RXVWRQ�*DOYHVWRQ�$UHD�&RXQFLO� �+�*$&��KDV�FRQGXFWHG�DQ�DQDO\VLV�RI� WKH�FRQIRUPLW\�RI

WKH� 9LVLRQ� ������ 7KH� 0HWURSROLWDQ� 7UDQVSRUWDWLRQ� 3ODQ� DQG� ���������� 7UDQVSRUWDWLRQ

,PSURYHPHQW� 3URJUDP� ZLWK� WKH� 6WDWH� ,PSOHPHQWDWLRQ� 3ODQ©V� R]RQH� 5DWH�RI�3URJUHVV� DQG

DWWDLQPHQW� UHTXLUHPHQWV� IRU� WKH� +RXVWRQ�*DOYHVWRQ� R]RQH� QRQDWWDLQPHQW� DUHD�� � 7KH� DQDO\VLV�

XQGHUWDNHQ� LQ� DFFRUGDQFH� ZLWK� SURFHGXUHV� HVWDEOLVKHG� XQGHU� IHGHUDO� DQG� VWDWH� UHJXODWLRQ� DQG

JXLGDQFH�� FRPSULVHG� WKH� HVWLPDWLRQ� RI� SURMHFWHG� YHKLFXODU� HPLVVLRQV� IRU� WKH� UHJLRQ� IRU� YDULRXV

IXWXUH� WLPH�SHULRGV�� �7KH�SXUSRVH�RI� WKH� DQDO\VLV�ZDV� WR�GHPRQVWUDWH� WKDW� IXWXUH� WUDQVSRUWDWLRQ

SODQV�DUH�FRQVLVWHQW�ZLWK�WKH�VWDWH©V�DLU�TXDOLW\�JRDOV�IRU�WKH�UHJLRQ�

7KH� UHVXOWV� RI� WKH� FRQIRUPLW\� DQDO\VLV�� VKRZQ� LQ� )LJXUH� �� DQG� 7DEOH� ��� LQGLFDWH� WKDW� WKH

WUDQVSRUWDWLRQ�SURMHFWV�RXWOLQHG� LQ� WKH�9LVLRQ�������7KH�0HWURSROLWDQ�7UDQVSRUWDWLRQ�3ODQ�DQG

���������� 7UDQVSRUWDWLRQ� ,PSURYHPHQW� 3URJUDP� DGKHUH� WR� UHJLRQDO� DLU� TXDOLW\� WDUJHWV� DQG

UHTXLUHPHQWV��7KH�JUDSK�SURYLGHV�GDWD�IRU�WKH�\HDUV�UHTXLUHG� IRU�FRQIRUPLW\�DQDO\VLV��DV�ZHOO�DV

IRU�VFHQDULRV�IRU�¦$FWLRQ§��UHSUHVHQWLQJ�D�IXOO�EXLOG�VFHQDULR��DQG�¦%DVHOLQH§��UHSUHVHQWLQJ�D�YHU\

OLPLWHG�EXLOG� VFHQDULR�� � 7KLV� GDWD� DOVR� VKRZV� WKH� UHODWLRQVKLSV� RI� HDFK� RI� WKH� VFHQDULRV� WR� WKH

0RWRU� 9HKLFOH� (PLVVLRQV� %XGJHW� IRU� WKH� UHJLRQ� DQG� WR� ����� HPLVVLRQV� OHYHOV�� � $V� WKH� GDWD

LOOXVWUDWH��WKH�HPLVVLRQV�OHYHOV�SUHGLFWHG�LQ�WKH�$FWLRQ�VFHQDULRV�IRU�HDFK�\HDU�RI�DQDO\VLV�DUH�OHVV

WKDQ� WKH�HPLVVLRQV�SUHGLFWHG� LQ� WKH�%DVHOLQH�VFHQDULRV�DQG�DUH�EHORZ� WKH������HPLVVLRQV� OHYHOV�

PHHWLQJ� WZR� RI� WKH� WKUHH� FRQIRUPLW\� FULWHULD�� ,Q� DGGLWLRQ�� WKH� HPLVVLRQV� LQ� HDFK� RI� WKH� $FWLRQ

VFHQDULRV� DUH� OHVV� WKDQ� WKH� HPLVVLRQ� EXGJHW� RI� ������� WRQV� 92&� SHU� GD\�� PHHWLQJ� WKH� RWKHU

FRQIRUPLW\�FULWHULRQ�

7KH� UHVXOWV� RI� WKH� FRQIRUPLW\� GHWHUPLQDWLRQ� VKRZ� WKDW� 9,6,21� ������ 7KH� 0HWURSROLWDQ

7UDQVSRUWDWLRQ� 3ODQ� DQG� WKH� ����� �� ����� 7UDQVSRUWDWLRQ� ,PSURYHPHQW� 3URJUDP� IRU� WKH

+RXVWRQ�*DOYHVWRQ� 7UDQVSRUWDWLRQ� 0DQDJHPHQW� $UHD� PHHW� WKH� UHTXLUHPHQWV� RI� WKH� 6WDWH

,PSOHPHQWDWLRQ� 3ODQ�� WKH� &OHDQ� $LU� $FW� ���� 8�6�&�� ������ ����� �F�� DQG� �G��� DV� DPHQGHG� RQ

1RYHPEHU����������DQG�WKH�ILQDO�FRQIRUPLW\�UXOH�����&)5�3DUWV����DQG�����
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,��,QWURGXFWLRQ�DQG�%DFNJURXQG

:LWK� WKH� VLJQLQJ� RI� WKH� &OHDQ� $LU� $FW� $PHQGPHQWV� RI� ����� �&$$$�� LQWR� ODZ�� WKH� +RXVWRQ�

*DOYHVWRQ�UHJLRQ�ZDV�GHVLJQDWHG�QRQ�DWWDLQPHQW�IRU�H[FHHGLQJ�WKH�1DWLRQDO�$PELHQW�$LU�4XDOLW\

6WDQGDUG� �1$$46�� IRU� WKH� SROOXWDQW� R]RQH�� � 2Q� D� VFDOH� UDQJLQJ� WR� PDUJLQDO� WR� H[WUHPH�� WKH

+RXVWRQ�*DOYHVWRQ�UHJLRQ�ZDV�ODEHOHG�DV��6HYHUH�,,��DQG�JLYHQ�XQWLO�WKH�\HDU������WR�DWWDLQ�WKH

R]RQH�VWDQGDUG���7KH�&$$$�UHTXLUHV�HDFK�VWDWH� WR�VXEPLW�D�VWDWH� LPSOHPHQWDWLRQ�SODQ��6,3�� WR

WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$��� �7KH�6,3� LV� D� OHJDOO\� ELQGLQJ�GRFXPHQW� WKDW

GHILQHV� WKH� VWUXFWXUH� WKURXJK�ZKLFK� HPLVVLRQV� ZLOO� EH� UHGXFHG� DQG� WKH� R]RQH� VWDQGDUG�ZLOO� EH

DWWDLQHG�� �$V� WKH�FHQWUDO� IRFXV�RI� WKH�DLU�TXDOLW\�SODQQLQJ�SURFHVV�� WKH�6,3�WLHV� LQ� WUDQVSRUWDWLRQ

SODQQLQJ� WKURXJK� WKH� FRQIRUPLW\�SURYLVLRQV� LQ� WKH�&$$$�� �7KHVH�SURYLVLRQV� YHULI\� WKDW� IHGHUDO

DFWLRQV�RQ� WUDQVSRUWDWLRQ�SURMHFWV� DUH� FRQVLVWHQW�ZLWK� WKH� DLU� TXDOLW\�REMHFWLYHV� FRQWDLQHG� LQ� WKH

6,3�� � ,Q�PDQ\�FDVHV�� WUDQVSRUWDWLRQ�UHODWHG�FRQWURO�PHDVXUHV� LGHQWLILHG� LQ� WKH�6,3�DUH� FRQWDLQHG

DQG� IXQGHG� LQ� WKH�PHWURSROLWDQ� WUDQVSRUWDWLRQ� SODQ� �073�� DQG� WKH� WUDQVSRUWDWLRQ� LPSURYHPHQW

SURJUDP��7,3��

6HFWLRQ� ����F����� RI� WKH� &$$$� UHTXLUHG� (3$� WR� SURPXOJDWH� UXOH�PDNLQJ� RQ� FRQIRUPLW\

GHWHUPLQDWLRQV�IRU�WUDQVSRUWDWLRQ�SODQV�DQG�SURJUDPV���,Q�UHVSRQVH�WR�WKLV�UHTXLUHPHQW��WKH�(3$

SXEOLVKHG� LWV� &ULWHULD� DQG� 3URFHGXUHV� IRU� 'HWHUPLQLQJ� &RQIRUPLW\� WR� 6WDWH� RU� )HGHUDO

,PSOHPHQWDWLRQ� 3ODQV� RI� 7UDQVSRUWDWLRQ� 3ODQV�� 3URJUDPV�� DQG� 3URMHFWV� )XQGHG�8QGHU� 7LWOH� ��

8�6�&�� RU� WKH� )HGHUDO� 7UDQVLW� $FW� LQ� WKH� )HGHUDO� 5HJLVWHU� RQ� 1RYHPEHU� ���� ������ � 7KLV

FRQIRUPLW\�UXOH�UHTXLUHV�PHWURSROLWDQ�SODQQLQJ�RUJDQL]DWLRQV��032V��DQG�WKH�8�6��'HSDUWPHQW�RI

7UDQVSRUWDWLRQ� WR� PDNH� FRQIRUPLW\� GHWHUPLQDWLRQV� RQ� PHWURSROLWDQ� WUDQVSRUWDWLRQ� SODQV� DQG

WUDQVSRUWDWLRQ�LPSURYHPHQW�SURJUDPV��7,3V��EHIRUH� WKH\�DUH�DGRSWHG��DSSURYHG��RU�DFFHSWHG� LQ

DLU� TXDOLW\� QRQ�DWWDLQPHQW� DUHDV�� (3$� KDV� SURPXOJDWHG� WZR� VHSDUDWH� DPHQGPHQWV� WR� WKH

FRQIRUPLW\�UXOH��PRVW�UHFHQWO\�LQ�$XJXVW�RI��������0RVW�DVSHFWV�RI�WKH�$XJXVW������DPHQGPHQWV

GR� QRW� EHFRPH� HIIHFWLYH� XQWLO� WKH� 6WDWH� RI� 7H[DV� SURSRVHV� UHYLVLRQV� RI� LWV� &RQIRUPLW\� 6WDWH

,PSOHPHQWDWLRQ�3ODQ�WR�WKH�(3$�

6SHFLDO� SURYLVLRQV� DUH� GHVFULEHG� LQ� WKH� ILQDO� FRQIRUPLW\� UXOH� IRU� 032V� WR� FRQGXFW� FRQIRUPLW\

GHWHUPLQDWLRQV� RQ� WKHLU� SODQV� DQG� 7,3V�� � 7KHVH� FULWHULD� DQG� SURFHGXUHV� YDU\� DFFRUGLQJ� WR� WKH

SROOXWDQW�IRU�ZKLFK�WKH�DUHD�LV�GHVLJQDWHG�QRQDWWDLQPHQW�DQG�DOVR�DFFRUGLQJ�WR�WKH�WLPH�SHULRG�LQ

ZKLFK� WKH� GHWHUPLQDWLRQ� LV� FRQGXFWHG�� � 7KH� FRQIRUPLW\� UXOH� UHTXLUHV� WKDW� FRQIRUPLW\� DQDO\VLV

DGKHUH�WR�D�QXPEHU�RI�UHTXLUHPHQWV�
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x� 7KH�DQDO\VLV�SURFHVV�PXVW�XVH�WKH�PRVW�UHFHQW�SODQQLQJ�DVVXPSWLRQV�LQ�IRUFH�DW�WKH�WLPH�RI�WKH

FRQIRUPLW\�GHWHUPLQDWLRQ�DQG�HPSOR\�WKH�ODWHVW�DYDLODEOH�HPLVVLRQV�PRGHO�

x� 7KH�WUDQVSRUWDWLRQ�SODQ�DQG�7,3�PXVW�SURYLGH�IRU�WKH�WLPHO\�LPSOHPHQWDWLRQ�RI�WUDQVSRUWDWLRQ

FRQWURO�PHDVXUHV��7&0V��IURP�WKH�DSSOLFDEOH�LPSOHPHQWDWLRQ�SODQ�

x� $�UHJLRQDO�HPLVVLRQV�DQDO\VLV�PXVW�EH�FRQGXFWHG�IRU�VLJQLILFDQW�DLU�TXDOLW\�PLOHVWRQH�\HDUV�DQG

WKH�073�KRUL]RQ�\HDU�

x� 7KH�DQDO\VLV�PXVW�EH�SHUIRUPHG�IRU�D�%DVHOLQH�DQG�DQ�$FWLRQ�VFHQDULR�� URXJKO\�UHSUHVHQWLQJ

H[LVWLQJ� DQG� IXWXUH� WUDQVSRUWDWLRQ� QHWZRUNV�� IRU� HDFK� DQDO\VLV� \HDU�� DQG� GHPRQVWUDWH� WKDW

9RODWLOH�RUJDQLF�FRPSRXQGV��92&V��HPLVVLRQV�IURP�HDFK�$FWLRQ�VFHQDULR�ZRXOG�EH�OHVV�WKDQ

WKH�HPLVVLRQV�SUHGLFWHG�IRU�HDFK�%DVHOLQH�VFHQDULR��DQG

x� 7KH� UHJLRQDO� DQDO\VLV� PXVW� VKRZ� WKDW� WKH� $FWLRQ� VFHQDULR� FRQWULEXWHV� WR� D� UHGXFWLRQ� LQ

HPLVVLRQV�IURP������EDVHOLQH�HPLVVLRQV�OHYHOV�DQG�PXVW�DOVR�SURYLGH�IRU�FRQVLVWHQF\�ZLWK�WKH

PRWRU�YHKLFOH�HPLVVLRQV�EXGJHW�HVWDEOLVKHG�LQ�WKH�6,3�

7KH�&$$$�VSHFLILHV� LQ�6HFWLRQ�����E����� WKDW�12[�HPLVVLRQ� UHGXFWLRQV�ZRXOG�QRW� DSSO\� LQ� DQ

R]RQH�QRQDWWDLQPHQW�DUHD�LI�D�VWDWH�FRXOG�GHPRQVWUDWH�WKDW�12[�UHGXFWLRQV�ZRXOG�QRW�FRQWULEXWH

WR�DWWDLQPHQW�RI�WKH�R]RQH�VWDQGDUG� IRU� WKH�DUHD�� �3XUVXDQW� WR� WKLV�SURYLVLRQ�� WKH�7H[DV�1DWXUDO

5HVRXUFH� &RQVHUYDWLRQ� &RPPLVVLRQ� �715&&�� VXEPLWWHG� SUHOLPLQDU\� WHFKQLFDO� DQDO\VLV� WR� WKH

(3$�LQGLFDWLQJ�WKDW�12[�UHGXFWLRQV�ZRXOG�QRW�EH�EHQHILFLDO�WR�WKH�DWWDLQPHQW�RI�WKH�VWDQGDUG���2Q

WKLV�EDVLV��(3$�JUDQWHG�D�WHPSRUDU\�12[�ZDLYHU�IRU�WKH�+RXVWRQ�*DOYHVWRQ�QRQDWWDLQPHQW�DUHD�

WKH�12[�ZDLYHU�LV�VFKHGXOHG�WR�H[SLUH�'HFHPEHU����������

7KH�+RXVWRQ�*DOYHVWRQ�$UHD�&RXQFLO��+�*$&���VHUYLQJ�DV�WKH�032�IRU�WKH�+RXVWRQ�*DOYHVWRQ

7UDQVSRUWDWLRQ� 0DQDJHPHQW� $UHD�� LV� UHVSRQVLEOH� IRU� FRQGXFWLQJ� WKH� UHJLRQDO� WUDQVSRUWDWLRQ

SODQQLQJ� SURFHVV�� � 7KH� +�*$&� SURYLGHV� WHFKQLFDO� VXSSRUW� DQG� VWDII� DVVLVWDQFH� WR� WKH

7UDQVSRUWDWLRQ� 3ROLF\� &RXQFLO� �73&�� DQG� LWV� WHFKQLFDO� FRPPLWWHH�� ZKLFK� FRPSRVH� WKH� 032

SROLF\�PDNLQJ� VWUXFWXUH�� $V� 032�� +�*$&� LV� UHTXLUHG� WR� UHYLHZ� WKH� WUDQVSRUWDWLRQ� SODQ� DQG

GHWHUPLQH� LWV� FRQIRUPLW\� ZLWK� WKH� ����� 7H[DV� ���� 9RODWLOH� 2UJDQLF� &RPSRXQGV� �92&�

5HGXFWLRQ�6,3�IRU�2]RQH�$WWDLQPHQW�IRU�WKH�+RXVWRQ�*DOYHVWRQ�2]RQH�1RQDWWDLQPHQW�$UHD�� LQ

DFFRUGDQFH�ZLWK�WKH�(3$
V�ILQDO�FRQIRUPLW\�UXOH�SXEOLVKHG�LQ�WKH�)HGHUDO�5HJLVWHU�RQ�1RYHPEHU

���������
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'HPRQVWUDWLRQ�RI�&RQIRUPLW\

7R�GHPRQVWUDWH� FRQIRUPLW\� DV�GHILQHG�E\�(3$©V� ILQDO� UXOH�� DQDO\VLV�RI� WUDQVSRUWDWLRQ� SODQV� DQG

7,3V�PXVW�DGGUHVV�WKH�IROORZLQJ�FULWHULD�

x� $UH� WKH�073� DQG�7,3� FRQVLVWHQW�ZLWK� WKH�PRVW� UHFHQW� HVWLPDWHV� RI� RQ�URDG�PRELOH� VRXUFH

HPLVVLRQV"

x� 'RHV� WKH� 073� DQG� 7,3� SURYLGH� IRU� H[SHGLWLRXV� LPSOHPHQWDWLRQ� RI� WUDQVSRUWDWLRQ� FRQWURO

PHDVXUHV��7&0V��LQ�WKH�DSSOLFDEOH�6,3"

x� 'RHV� WKH�073� DQG� 7,3� FRQWULEXWH� WR� DQQXDO� HPLVVLRQV� UHGXFWLRQV� FRQVLVWHQW� ZLWK� 6HFWLRQ

����E��DQG�6HFWLRQ�����D�����RI�WKH�&$$$"

$GKHUHQFH� WR� WKH� WKLUG� FULWHULRQ�� VSHFLILFDOO\�� LV� GHPRQVWUDWHG� E\�PHHWLQJ� WKUHH� WHVWV�� UHJDUGLQJ

¦DFWLRQ§�DQG�¦EDVHOLQH§�VFHQDULRV��$Q�$FWLRQ�VFHQDULR�UHSUHVHQWV�WKH�IXWXUH�WUDQVSRUWDWLRQ�V\VWHP

ZLWK� SURSRVHG� SURMHFWV� RU� LQYHVWPHQWV�� � 7KH� %DVHOLQH� VFHQDULR� LV� WKH� H[LVWLQJ� WUDQVSRUWDWLRQ

V\VWHP� SOXV� FRPPLWWHG� SURMHFWV�� � 7KLV� %DVHOLQH� V\VWHP� LV� DVVXPHG� WR� UHPDLQ� VWDWLF� RYHU� WLPH�

ZLWKRXW�LQYHVWPHQWV���5HJDUGLQJ�WKH�WKLUG�FULWHULRQ�DERYH��WKH�IROORZLQJ�PXVW�EH�VKRZQ�

� (PLVVLRQV�IURP�HDFK�$FWLRQ�VFHQDULR�RI�SURMHFWV�PXVW�EH�/(66�WKDQ� WKH������HPLVVLRQV

LQYHQWRU\�

� (PLVVLRQV� IURP� HDFK�$FWLRQ� VFHQDULR� RI� SURMHFWV� �%XLOG��PXVW� EH� /(66� WKDQ� HPLVVLRQV

IURP�D�%DVHOLQH��1R�%XLOG��QHWZRUN�RI�SURMHFWV��DQG

� (PLVVLRQV�IURP�DQ�$FWLRQ�VFHQDULR�RI�SURMHFWV�PXVW�EH�/(66�WKDQ�D�VSHFLILHG�HPLVVLRQV

�EXGJHW��IURP�WKH�6,3��ZKHQ�DYDLODEOH�

(DFK�RI�WKH�FULWHULD�DV�ZHOO�DV�WKH�FRQIRUPLW\�WHVWV�DUH�GLVFXVVHG�EHORZ�

,,��&RQVLVWHQF\�ZLWK�5HFHQW�0RELOH�6RXUFH�(PLVVLRQV�(VWLPDWHV

(VWLPDWHV�RI�RQ�URDG�PRELOH�VRXUFH�HPLVVLRQV�DUH�EDVHG�RQ�UHFHQW�PRGHO�UXQV�RI�+�*$&
V�WUDYHO

GHPDQG�IRUHFDVWLQJ�PRGHOV�DQG�WKH�(3$
V�0RELOH�(PLVVLRQV�)DFWRU�0RGHO��02%,/(�DBK���7KH

WUDYHO� GHPDQG�PRGHOLQJ� SURFHGXUHV� UHO\� RQ� XS�WR�GDWH� SURMHFWLRQV� RI� SRSXODWLRQ�� HPSOR\PHQW�



9�����DQG�����������7,3�&RQIRUPLW\�$QDO\VLV

+�*$&������� �

WUDYHO� DQG� FRQJHVWLRQ�� � (PLVVLRQV� HVWLPDWLRQ� SURFHGXUHV� XVH� LQSXW� GDWD� WKDW� UHIOHFW� FRQWUROV� LQ

SODFH�RU�H[SHFWHG� WR�EH� LQ�SODFH�E\� WKH�\HDU�RI� HYDOXDWLRQ� LQ� WKH������%DVH�<HDU�� �����������

�����DQG������VFHQDULRV�

3URFHGXUHV�IRU�DQDO\]LQJ�HPLVVLRQV�GXULQJ�WKH�WUDQVLWLRQDO�SKDVH�VSHFLILHG�E\�WKH�ILQDO�FRQIRUPLW\

UXOHV� ZHUH� GHYHORSHG� E\� WKH� 7H[DV�0RELOH� 6RXUFH�0RGHOLQJ� 7HFKQLFDO�:RUNLQJ�*URXS�� � 7KH

7HFKQLFDO� :RUNLQJ� *URXS� LQFOXGHV� UHSUHVHQWDWLYHV� RI� WKH� 8�6�� 'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ

�'27��� 8�6�� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\� �(3$��� 7H[DV� 1DWXUDO� 5HVRXUFH� &RQVHUYDWLRQ

&RPPLVVLRQ� �715&&��� 7H[DV� 'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ� �7['27��� WUDQVLW� DJHQFLHV� DQG

032V�IURP�QRQDWWDLQPHQW�DUHDV�DFURVV�7H[DV�

,,��$��7UDYHO�'HPDQG�0RGHOLQJ�3URFHGXUHV

3RSXODWLRQ�DQG�(PSOR\PHQW�)RUHFDVWV

7KH������&HQVXV�6XPPDU\�7DSH�)LOH����67)���LV�WKH�VRXUFH�RI�WKH������%DVH�<HDU�SRSXODWLRQ

GDWD�IRU�HDFK�RI�WKH�HLJKW�FRXQWLHV�DQG� WKHLU� UHVSHFWLYH�FHQVXV� WUDFWV�� �7KH������032�$EVWUDFW

7DSH��032$7��DFTXLUHG�IURP�'XQ
V�0DUNHWLQJ�6HUYLFHV��D�VXEVLGLDU\�RI�'XQ�	�%UDGVWUHHW��LV�WKH

VRXUFH�RI������EDVH�\HDU�SODFH�RI�ZRUN�HPSOR\PHQW�GDWD�DW�WKH�FRXQW\�DQG�FHQVXV�WUDFW�OHYHOV�

,Q�ODWH�������WKH�+RXVWRQ�*DOYHVWRQ�$UHD�&RXQFLO��+�*$&��DGRSWHG�D�QHZ�VHW�RI�GHPRJUDSKLF

IRUHFDVWV�IRU�WKH�\HDU��������)RU�SXUSRVHV�RI�WUDQVSRUWDWLRQ�SODQQLQJ��LQWHUPHGLDWH�\HDU�IRUHFDVWV

LQ�ILYH�\HDU�LQFUHPHQWV�IURP�WKH�%DVH�<HDU��������WR�WKH�IRUHFDVW�\HDU��������ZHUH�DOVR

GHYHORSHG���7KHVH�LQWHUPHGLDWH�HVWLPDWHV�ZHUH�DGMXVWHG�WR�UHIOHFW������&HQVXV�SRSXODWLRQ

HVWLPDWHV��DV�ZHOO�DV�%XUHDX�RI�(FRQRPLF�$QDO\VLV�DQG�7H[DV�(PSOR\PHQW�&RPPLVVLRQ�GDWD�

)RUHFDVWV�RI�KRXVHKROGV�DQG�HPSOR\PHQW�IRU�WKH�RWKHU�DQDO\VLV�\HDUV��L�H��������DQG�������ZHUH

SURGXFHG�E\�LQWHUSRODWLRQ�EHWZHHQ�WKH�DSSURSULDWH�ILYH�\HDU�IRUHFDVW���7KHVH�IRUHFDVWV�VHUYH�DV

WKH�EDVLF�LQSXW�GDWD��DORQJ�ZLWK�WUDQVSRUWDWLRQ�V\VWHP�GHVFULSWLRQV��H�J���QHWZRUNV���WR�WKH�WUDYHO

GHPDQG�DQDO\VLV�SURFHVV�

)RUHFDVW�SUHSDUDWLRQ�LQYROYHG�D�WZR�VWHS�SURFHVV��GHYHORSPHQW�RI�UHJLRQDO�IRUHFDVWV

�ZKLFK�VHUYH�DV��FRQWURO��WRWDOV��DQG�WKH�VXEVHTXHQW�DOORFDWLRQ�RI�WKHVH�IRUHFDVWV�WR�YDULRXV

JHRJUDSKLFDO�VXEDUHDV��XOWLPDWHO\�OHDGLQJ�WR�WUDIILF�DQDO\VLV�]RQH��7$=��OHYHO�IRUHFDVWV���5HJLRQDO

IRUHFDVWV�RI�SRSXODWLRQ��KRXVHKROGV��DQG�HPSOR\PHQW�ZHUH�SUHSDUHG�XVLQJ�HFRQRPHWULF�DQG

FRKRUW�FRPSRQHQW�WHFKQLTXHV���7KHVH�WHFKQLTXHV�WLH�WKH�UHJLRQDO�IRUHFDVW�WR�VWDWHZLGH�DQG
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QDWLRQDO�HFRQRPLF�WUHQGV�DQG�DOVR�LQWHJUDWH�HPSOR\PHQW�RSSRUWXQLWLHV�ZLWK�WKH�DYDLODEOH�ODERU

IRUFH���7KHVH�IRUHFDVWV�WKHQ�EHFRPH�WKH��FRQWURO��WRWDOV�IRU�VXEVHTXHQW��VXEDUHD�DOORFDWLRQV�

7KH�ILUVW�VXEDUHD�DOORFDWLRQ�LQYROYHG�DOORFDWLRQ�RI�WKH�UHJLRQDO�IRUHFDVWV�WR�����VXEDUHDV

FDOOHG�5HJLRQDO�$QDO\VLV�=RQHV��5$=V����8VLQJ�DQ�HVWDEOLVKHG�DOORFDWLRQ�PRGHOLQJ�SURFHVV�

VXEDUHDV�FRPSHWH�ZLWK�HDFK�RWKHU�IRU�GHYHORSPHQW�EDVHG�RQ�ODQG�DYDLODELOLW\��ODQG�XVH

GHYHORSPHQW�SDWWHUQV��DFFHVVLELOLW\��PDUNHW�IRUFHV�DQG�KLVWRULFDO�GHYHORSPHQW�WUHQGV���7KLV

DSSURDFK�LQFRUSRUDWHV�WKH�LQWHUDFWLRQ�RI�ODQG�XVH�DQG�WUDQVSRUWDWLRQ�DFWLYLWLHV���7KH�5$=�OHYHO

IRUHFDVWV�ZHUH�VXEVHTXHQWO\�DOORFDWHG�WR�FHQVXV�WUDFWV�DQG�WKHQ�WR�7$=V�XVLQJ�D�SURFHGXUH�ZKLFK

XWLOL]HV�HVWLPDWHV�RI�YDFDQW��XVDEOH�DQG�GHYHORSHG�ODQG�DW�ERWK�WKH�FHQVXV�WUDFW�DQG�7$=�OHYHO�

7DEOH���EHORZ�SUHVHQWV�WKH������HVWLPDWHV��ZKLFK�ZHUH�WKH�EDVLV�IRU�WKH�IRUHFDVW��DV�ZHOO

DV�IRUHFDVWHG������������������DQG������SRSXODWLRQ��KRXVHKROGV�DQG�HPSOR\PHQW�IRU�WKH�HLJKW�

FRXQW\�QRQ�DWWDLQPHQW�DUHD�

7$%/(��

5(*,21$/�+286(+2/'6�$1'�(03/2<0(17�(67,0$7(6�$1'�)25(&$676

�����������������������DQG�����

<($5

���� ���� ���� ���� ����

+RXVHKROGV ��������� ��������� ��������� ��������� ���������

(PSOR\PHQW ��������� ��������� ��������� ��������� ���������

6RXUFH��+�*$&��0DUFK������

6FHQDULR�'HYHORSPHQW�DQG�0RGHOLQJ

7R�DGGUHVV�WKH�FRQIRUPLW\�WHVWV��EDVHOLQH�DQG�DFWLRQ�QHWZRUNV�ZHUH�GHYHORSHG�IRU�WKH�\HDUV������

������ ������ DQG� ������ � 5HVXOWV� IURP� WKH� ����� EDVH� \HDU� QHWZRUN�� GHYHORSHG� IRU� SUHYLRXV

HPLVVLRQV�LQYHQWRU\�DQG�FRQIRUPLW\�DQDO\VHV��ZHUH�DOVR�XVHG�IRU�FRPSDULVRQ�

x� %DVH��������6FHQDULR

8VLQJ�WKH������KRXVHKROG�DQG�HPSOR\PHQW�IRUHFDVWV�IRU�WKH�HLJKW�FRXQW\�70$��WULS�JHQHUDWLRQ

�L�H��� SURGXFWLRQ� DQG� DWWUDFWLRQ�� HVWLPDWHV� ZHUH� GHYHORSHG� IRU� HDFK� RI� VL[� WULS� SXUSRVHV�
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+RPHEDVHG� :RUN� �+%:��� +RPHEDVHG� 6FKRRO� �+%6&+��� +RPHEDVHG� 6KRS� �+%6+3��

+RPHEDVHG�2WKHU� �+%2��� 1RQ�+RPHEDVHG� �1+%��� DQG� 7UXFN�7D[L� 7ULSV� �757;��� � 7KH� WULS

SURGXFWLRQ� PRGHOV� XVHG� WR� SURGXFH� WKHVH� HVWLPDWHV� DUH� FURVV�FODVVLILFDWLRQ� PRGHOV� EDVHG� RQ

KRXVHKROG� VL]H� DQG� LQFRPH�� ZKLOH� WKH� DWWUDFWLRQ�PRGHOV� DUH� EDVHG� RQ� HPSOR\PHQW�� � 7KH� ����

H[WHUQDO�ORFDO� DQG� H[WHUQDO�WKURXJK� WULS� WDEOHV� ZHUH� EDVHG� RQ� ����� H[WHUQDO� VWDWLRQ� �FRUGRQ�

YROXPHV�

7DEOH���GHWDLOV�WKH�UHVXOWLQJ�SHUVRQ�DQG�YHKLFOH�WULS�HVWLPDWHV�E\�SXUSRVH�IRU�WKH�\HDU��������7KH

+%6&+��+%6+3��DQG�+%2�WULSV�KDYH�EHHQ�VXPPHG�WR�D�+RPHEDVHG�1RQ�:RUN��+%1:��WRWDO�

7$%/(��

�,17(51$/�75,36�%<�385326(

)25�7+(���&2817<�75$163257$7,21�3/$11,1*�5(*,21

3XUSRVH ���� ��RI�7RWDO

+%:�3HUVRQ�7ULSV ��������� ����

+%1:�3HUVRQ�7ULSV ��������� ����

1+%�3HUVRQ�7ULSV ��������� ����

757;�9HKLFOH�7ULSV ���������� ���

7RWDO�,QWHUQDO�7ULSV ���������� �����

6RXUFH��+�*$&��2FWREHU�������

8VLQJ�D������KLJKZD\�QHWZRUN�DQG�D�VHW�RI�)�IDFWRUV�FDOLEUDWHG�WR�WKH�\HDU������DQG�YDOLGDWHG�WR

WKH�\HDU�������SHUVRQ�WULSV�E\�SXUSRVH�DV�ZHOO�DV�WKH�7UXFN�7D[L�DQG�([WHUQDO�ORFDO�YHKLFOH�WULSV

ZHUH�GLVWULEXWHG�XVLQJ� WKH�'LVVDJJUHJDWH�7ULS�'LVWULEXWLRQ�0RGHO� �WKH�$WRPLVWLF�0RGHO��RI� WKH

7['27�7ULS�'LVWULEXWLRQ�3DFNDJH��77'3����7DEOH���GHWDLOV�E\�D�JHQHUDO�IDFLOLW\�W\SH�VWUXFWXUH�WKH

����� QHWZRUN�ZKLFK�ZDV� XVHG� LQ� WKH� WULS� GLVWULEXWLRQ� DV�ZHOO� DV� WKH� DVVLJQPHQW� SKDVHV� RI� WKLV

VFHQDULR�DQDO\VLV�
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7$%/(��

�����1(7:25.
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0LOHV )UHHZD\�7ROOZD\ $UWHULDOV &ROOHFWRU +29�/DQHV
$

&HQWHUOLQH ��� ����� ����� ��

/DQH ����� ����� ����� ��

6RXUFH��+�*$&��2FWREHU��������
$
�([FOXGLQJ�UDPS�VWUXFWXUHV

7UDQVLW� PRGH� VKDUHV� ZHUH� HVWLPDWHG� EDVHG� XSRQ� 0(752©V� ����� 7UDQVLW� 2Q�%RDUG� 6XUYH\�

)ROORZLQJ�WKH�HVWLPDWLRQ�RI�WUDQVLW�PRGH�VKDUH��WKH�0H]]R�OHYHO�+LJK�2FFXSDQF\�9HKLFOH��+29�

FDUSRRO�PRGHO�RI� WKH�77'3�ZDV�XWLOL]HG� WR� DFFRXQW� IRU� DQG�HVWLPDWH� WKH� OHYHO� RI� XVDJH� RI� WKH

+29�ODQH�V\VWHP�E\�FDUSRROV�DQG�WR�FRQYHUW�WKH�SHUVRQ�WULS�WDEOHV�WR�YHKLFOH�WULS�WDEOHV���%DVHG

XSRQ�WKH�WUDQVLW�PRGH�VKDUH�HVWLPDWHV�SURGXFHG�E\�WKH�0(752�DQG�WKH�DXWR�RFFXSDQF\�HVWLPDWHV

IURP� WKH� +�*$&� ����� 5HJLRQDO� 7UDYHO� 6XUYH\� �VXEVHTXHQWO\� UHYLVHG� EDVHG� XSRQ� WKH� ����

1DWLRQZLGH� 3HUVRQDO� 7UDQVSRUWDWLRQ� 6XUYH\� �1376���� WKH� +29� FDUSRRO� GHPDQG� RQ� WKH� ����

+29�ODQH�V\VWHP�ZDV�HVWLPDWHG�

)ROORZLQJ� WKH� FRQYHUVLRQ� RI� WKH� SHUVRQ� WULS� WDEOHV� WR� YHKLFOH� WULS� WDEOHV�� WKH� YHKLFOH� WULS� WDEOHV

ZHUH�IDFWRUHG�E\�WULS�SXUSRVH�WR�UHSUHVHQW�WKH�WLPH�SHULRGV�GHVLUHG�IRU�WKH�HVWLPDWLRQ�RI�WLPH�RI�

GD\�WUDYHO�GHPDQG���7KH�SURFHGXUH�XVHG�E\�+�*$&�WR�IDFWRU�WULS�WDEOHV�UHOLHV�RQ�WLPH�RI�GD\�WULS

WDEOH�IDFWRUV�E\�WULS�SXUSRVH�DQG�WKH�WULS�WDEOH�IDFWRULQJ�SURFHGXUHV�RI�WKH�77'3���7KH�WULS�WDEOH

IDFWRUV�ZHUH�GHYHORSHG�EDVHG�RQ�DQ�DQDO\VLV�RI� WKH������+�*$&�5HJLRQDO�7UDYHO�6XUYH\�GDWD�

%HFDXVH�WKH�5HJLRQDO�7UDYHO�6XUYH\�FRQWDLQHG�QR�GDWD�RQ� WUXFN�WD[L�DQG�H[WHUQDO� WUDYHO�� VXUYH\

GDWD�IURP�RWKHU�XUEDQ�DUHDV�ZDV�XVHG�WR�GHYHORS�WULS�WDEOH�IDFWRUV�IRU�WKRVH�WULS�SXUSRVHV�

,Q�DGGLWLRQ�WR�IDFWRULQJ�WKH����KRXU�WULSV�WR�UHSUHVHQW�WKH�GHVLUHG�WLPH�SHULRG��WKH�WULS�WDEOHV�DUH

FRQYHUWHG�IURP�SURGXFWLRQ�WR�DWWUDFWLRQ�RULHQWDWLRQ�WR�RULJLQ�GHVWLQDWLRQ�RULHQWDWLRQ���7KH�IDFWRUV

XVHG�WR�SHUIRUP�WKLV�VWHS�DUH�DOVR�EDVHG�RQ�WKH�+�*$&�5HJLRQDO�7UDYHO�VXUYH\�
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7LPH�RI�'D\�7ULS�7DEOH�)DFWRUV

%DVHG�RQ�DQDO\VHV�RI�WKH�WULS�WDEOH�IDFWRUV�GHYHORSHG�LQ����PLQXWH�LQWHUYDOV��WKH�GDLO\�YHKLFOH�WULS

WDEOHV�ZHUH�VHSDUDWHG�LQWR�WKH�IROORZLQJ�WLPH�SHULRGV�

$0�3HDN � �����$0�WR������$0

0LG�GD\ � �����$0�WR������30

30�3HDN � �����30�WR������30

2YHUQLJKW � �����30�WR������$0

)ROORZLQJ�WKH�VHSDUDWLRQ�RI�WKH����KRXU�WULS�WDEOHV�E\�SXUSRVH�IRU�HDFK�RI�WKH�IRXU�WLPH�SHULRGV�

WKH�WULS�WDEOHV�IRU�HDFK�WULS�SXUSRVH�ZHUH�VXPPHG�WR�GHYHORS�D�VLQJOH�WLPH�RI�GD\�WULS�WDEOH��H�J��

$0�3HDN�WULS�WDEOH����(DFK�WLPH�RI�GD\�WULS�WDEOH�ZDV�WKHQ�DVVLJQHG�WR�WKH�DSSURSULDWH������WLPH�

RI�GD\�QHWZRUN���7KH�WLPH�RI�GD\�QHWZRUNV�DUH�WKH������QHWZRUN�ZLWK�FDSDFLWLHV�UHIOHFWLYH�RI�WKH

DSSURSULDWH� WLPH�RI�GD\�� �)RU�H[DPSOH�� WKH� IDFLOLWLHV� UHSUHVHQWHG� LQ� WKH������$0�SHDN�QHWZRUN

KDYH���KRXU�SHDN�SHULRG�FDSDFLWLHV�ZKLFK�YDU\�E\�IDFLOLW\�W\SH��QXPEHU�RI�ODQHV��DQG�DUHD�W\SH�

7KH� UHVXOWLQJ� WLPH�RI�GD\� OLQN� YROXPH� HVWLPDWHV� ZHUH� WKHQ� LQSXW� WR� +�*$&
V� SRVW�DVVLJQPHQW

VSHHG�PRGHO�WR�GHYHORS�OLQN�OHYHO�WLPH�RI�GD\�VSHHG�HVWLPDWHV���7KH�SRVW�DVVLJQPHQW�VSHHG�PRGHO

LV� EDVHG�RQ�SURFHGXUHV� UHFRPPHQGHG� LQ� WKH� UHSRUW� HQWLWOHG�+LJKZD\�9HKLFOH�6SHHG�(VWLPDWLRQ

3URFHGXUHV�)RU�8VH� LQ�(PLVVLRQV� ,QYHQWRULHV�SUHSDUHG�E\�&DPEULGJH�6\VWHPDWLFV� IRU� WKH�8�6�

(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�LQ�6HSWHPEHU������

7KH�VSHHG�HVWLPDWLRQ�PRGHO�UHOLHV�SULPDULO\�RQ� WKH�VSHHG�HVWLPDWLRQ� WHFKQLTXHV�GHVFULEHG� LQ� WKH

+LJKZD\�&DSDFLW\�0DQXDO��+&0����7KH�+&0�UHODWLRQVKLSV�DUH�XVHG�WR�HVWLPDWH�WKH�VSHHGV�IRU

HVWLPDWHG�YROXPH�WR�FDSDFLW\�UDWLRV�IURP�]HUR�WR�RQH���7KH�H[WHQVLRQV�RI�WKH�PRGHOV�IRU�YROXPH�

WR�FDSDFLW\� UDWLRV� H[FHHGLQJ� RQH� DUH� EDVHG� RQ� WKH� WUDGLWLRQDO� %XUHDX� RI� 3XEOLF� 5RDGV� �%35�

LPSHGDQFH�DGMXVWPHQW�IXQFWLRQ���7KH�PHWKRGV�UHO\�RQ�WKH�HVWLPDWHG�YROXPH�WR�FDSDFLW\�UDWLR�DV�D

NH\� PHDVXUH� RI� FRQJHVWLRQ� IRU� HVWLPDWLQJ� WKH� FRQJHVWHG� VSHHG� EDVHG� RQ� WKH� FRQVWUDLQHG

HTXLOLEULXP�YROXPH�RI�D�OLQN���6HSDUDWH�SURFHGXUHV�DUH�XVHG�IRU�IUHHZD\V�DQG�QRQ�IUHHZD\�VWUHHWV�

7KH� VSHHG� PRGHO� ZDV� GHYHORSHG� DQG� FDOLEUDWHG� XVLQJ� WKH� ����� $0� DQG� 30� SHDN�SHULRG

DVVLJQPHQWV�IRU�WKH�+RXVWRQ�*DOYHVWRQ�UHJLRQ�DQG�FRPSDULQJ�WKH�PRGHOHG�GLUHFWLRQDO�VSHHGV�WR

PRUH�WKDQ�������REVHUYHG�GLUHFWLRQDO�OLQN�VSHHGV�HQFRGHG�LQ�WKH�OLQN�GDWD���7KH�PRGHOV�ZHUH�DOVR

YDOLGDWHG�WR�\HDU������REVHUYHG�GLUHFWLRQDO�VSHHGV�
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7KH�FHQWURLG�FRQQHFWRUV�LQ�WKH�+RXVWRQ�*DOYHVWRQ�70$�QHWZRUNV�UHSUHVHQW�ORFDO�VWUHHW�IDFLOLWLHV

WKDW�SURYLGH�DFFHVV� WR�KLJKHU�OHYHO� URDGZD\�IDFLOLWLHV�� �/RFDO� VWUHHWV� DUH�JHQHUDOO\� UHODWLYHO\� ORZ

YROXPH�XQFRQJHVWHG� VWUHHWV�� �6LQFH� WKHUH� LV� QRW� D�RQH�WR�RQH� FRUUHVSRQGHQFH�EHWZHHQ�FHQWURLG

FRQQHFWRUV�DQG�WKH�ORFDO�VWUHHWV��L�H���D�VLQJOH�FHQWURLG�FRQQHFWRU�XVXDOO\�UHSUHVHQWV�PRUH�WKDQ�RQH

ORFDO� VWUHHW�� DQG� VLQFH� ORFDO� VWUHHWV� JHQHUDOO\� RSHUDWH� ZLWKRXW� VLJQLILFDQW� FRQJHVWLRQ�� WKH� VSHHG

PRGHOV�ZHUH�QRW�XVHG� WR�HVWLPDWH� WKH�FHQWURLG�FRQQHFWRU�VSHHGV�� �7KH�HVWLPDWHG�VSHHGV� IRU� WKH

YHKLFOH�PLOHV� WUDYHOHG� �907�� UHSUHVHQWHG� RQ� FHQWURLG� FRQQHFWRUV�ZHUH� HVWLPDWHG� EDVHG� RQ� WKH

DUHD�W\SH�RI�WKH�]RQH�ZKLFK�LV�FRQQHFWHG�WR�WKH�URDGZD\�QHWZRUN�E\�WKH�FHQWURLG�FRQQHFWRU�DQG

WKH� OHQJWK�RI� WKH�FHQWURLG�FRQQHFWRU�� �7KH�HVWLPDWHG�VSHHG� IRU� LQWUD]RQDO�907� �WUDYHO�ZLWKLQ� D

]RQH��LV�GHYHORSHG�IURP�WKH�DYHUDJH�RI�WKH�FHQWURLG�FRQQHFWRU�VSHHGV�IRU�WKH�]RQH�

7KH� HVWLPDWHG� OHYHO� RI� WUDYHO� �907�� DQG� FRQJHVWLRQ� �VSHHG�� E\� OLQN� VHUYH� DV� LQSXWV� WR� WKH

HPLVVLRQV�PRGHO�

x� $FWLRQ�6FHQDULRV

8VLQJ�WKH�KRXVHKROG�DQG�HPSOR\PHQW�IRUHFDVWV�IRU�������������������DQG�������WULS�JHQHUDWLRQ

�L�H��� SURGXFWLRQ� DQG� DWWUDFWLRQ�� HVWLPDWHV� ZHUH� GHYHORSHG� IRU� HDFK� RI� VL[� WULS� SXUSRVHV�

+RPHEDVHG� :RUN� �+%:��� +RPHEDVHG� 6FKRRO� �+%6&+��� +RPHEDVHG� 6KRS� �+%6+3��

+RPHEDVHG�2WKHU� �+%2��� 1RQ�+RPHEDVHG� �1+%��� DQG� 7UXFN�7D[L� 7ULSV� �757;��� � 7KH� WULS

SURGXFWLRQ� PRGHOV� XVHG� WR� SURGXFH� WKHVH� HVWLPDWHV� DUH� FURVV�FODVVLILFDWLRQ� PRGHOV� EDVHG� RQ

KRXVHKROG� VL]H� DQG� LQFRPH�� ZKLOH� WKH� DWWUDFWLRQ� PRGHOV� DUH� EDVHG� RQ� HPSOR\PHQW�� � 7ULS

JHQHUDWLRQ�HVWLPDWHV�IRU�WKH�H[WHUQDO�ORFDO�DQG�H[WHUQDO�WKURXJK�YHKLFOH�WULSV�IRU�WKH������VFHQDULR

ZHUH�SURYLGHG�E\�WKH�7['27���7ULS�JHQHUDWLRQ�HVWLPDWHV�IRU�H[WHUQDO�ORFDO�DQG�H[WHUQDO�WKURXJK

YHKLFOH�WULSV�IRU�DOO�RWKHU�DFWLRQ�VFHQDULRV�ZHUH�GHYHORSHG�E\�DSSO\LQJ�D�JURZWK�UDWH�EDVHG�RQ�D

VPRRWKHG�WUHQG�EHWZHHQ������DQG������

7DEOH���VXPPDUL]HV�WKH�UHVXOWLQJ�SHUVRQ�DQG�YHKLFOH�WULS�HVWLPDWHV�E\�SXUSRVH�IRU�WKH�\HDUV������

������ ������ DQG� ������ � 7KH� +%6&+�� +%6+3�� DQG� +%2� WULSV� KDYH� EHHQ� VXPPHG� WR� D

+RPHEDVHG�1RQ�:RUN��+%1:��WRWDO�
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3XUSRVH ���� ��RI

7RWDO

���� ��RI

7RWDO

���� ��RI

7RWDO

���� ��RI

7RWDO

+%:

3HUVRQ

7ULSV

��������� ���� ��������� ���� ��������� ���� ��������� ����

+%1:

3HUVRQ

7ULSV

��������� ���� ��������� ���� ��������� ���� ��������� ����

1+%

3HUVRQ

7ULSV

��������� ���� ��������� ���� ��������� ���� ��������� ����

757;�9HK�

7ULSV

������� ��� ������� ��� ������� ��� ��������� ���

7RWDO�7ULSV ���������� ����� ���������� ����� ���������� ����� ���������� �����

6RXUFH��+�*$&��2FWREHU�������

7KH� UHJLRQDO� URDGZD\�QHWZRUNV�XVHG� LQ� WKH� �$FWLRQ�� VFHQDULR� DQDO\VHV� UHSUHVHQW� WKH� V\VWHP�RI

URDGZD\V� DVVXPHG� WR� EH� RSHUDWLRQDO� LQ� HDFK� RI� WKH� IRXU� DQDO\VLV� \HDUV�� � 7KHUHIRUH�� WKH� ����

$FWLRQ� URDGZD\� QHWZRUN� UHSUHVHQWV� FXUUHQW� URDGZD\V�� SOXV� URDGZD\V� XQGHU� FRQVWUXFWLRQ�� SOXV

URDGZD\V�H[SHFWHG�WR�EH�RSHUDWLRQDO�E\�WKH�HQG�RI�)<��������7KH������$FWLRQ�QHWZRUN�LQFOXGHV

DOO�URDGZD\V�LQ�WKH������$FWLRQ�URDGZD\�QHWZRUN�SOXV�DOO�URDGZD\V�H[SHFWHG�WR�EH�RSHUDWLRQDO�E\

WKH�HQG�RI�)<��������7KH������$FWLRQ�URDGZD\�QHWZRUN�LQFOXGHV�DOO�URDGZD\V�LQ�WKH������$FWLRQ

QHWZRUN�SOXV�DOO�URDGZD\�H[SHFWHG�WR�EH�RSHUDWLRQDO�E\�WKH�HQG�RI�)<������� �7KH������$FWLRQ

URDGZD\�QHWZRUN�LQFOXGHV�DOO�URDGZD\V�LQ�WKH������$FWLRQ�URDGZD\�QHWZRUN�SOXV�DOO� UHPDLQLQJ

SURMHFWV� LQ� WKH� +RXVWRQ�*DOYHVWRQ� 0HWURSROLWDQ� 7UDQVSRUWDWLRQ� 3ODQ� 9,6,21� ������ � 7DEOH� �

VXPPDUL]HV�WKH�UHJLRQDO�URDGZD\�QHWZRUNV�IRU������������������DQG��������$SSHQGL[�(���RI�WKLV

GRFXPHQW�FRQWDLQV�D�OLVWLQJ�RI�URDGZD\�SURMHFWV�E\�VFHQDULR���$SSHQGL[�(���FRQWDLQV�D�OLQN�OHYHO

OLVWLQJ�RI�WKH�URDGZD\�PRGHOLQJ�QHWZRUNV�XVHG�LQ�WKH�DQDO\VLV�
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7$%/(��
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0LOHV )UHHZD\�

7ROOZD\ $UWHULDOV

&ROOHFWRU +29�/DQHV
$

���� &HQWHUOLQH ��� ����� ����� ��

/DQH ����� ������ ����� ��

���� &HQWHUOLQH ��� ����� ����� ���

/DQH ����� ������ ����� ���

���� &HQWHUOLQH ��� ����� ����� ���

/DQH ����� ������ ����� ���

���� &HQWHUOLQH ��� ����� ����� ���

/DQH ����� ������ ����� ���

6RXUFH��+�*$&��2FWREHU�������
�$
�([FOXGLQJ�UDPS�VWUXFWXUHV

8VLQJ�WKH�$FWLRQ�\HDUV
�KLJKZD\�QHWZRUNV�DQG�D�VHW�RI�)�IDFWRUV�FDOLEUDWHG�WR�WKH�\HDU������DQG

YDOLGDWHG�WR�WKH�\HDU�������WKH�HVWLPDWHV�RI�SHUVRQ�WULSV�E\�SXUSRVH�DV�ZHOO�DV�WKH�7UXFN�7D[L�DQG

([WHUQDO�ORFDO�YHKLFOH�WULSV�ZHUH�GLVWULEXWHG�XVLQJ�WKH�'LVVDJJUHJDWH�7ULS�'LVWULEXWLRQ�0RGHO��WKH

$WRPLVWLF�0RGHO��RI�WKH�77'3�

7UDQVLW�PRGH�VKDUH�GDWD�IRU�WKH������DQG������$FWLRQ�VFHQDULRV�ZDV�GHYHORSHG�E\�0(752�XVLQJ

WKH� DSSURSULDWH� $FWLRQ� \HDUV
� GHPRJUDSKLFV�� WULS� WDEOHV�� DQG� URDGZD\� V\VWHPV�� DORQJ� ZLWK� WKH

DSSURSULDWH� $FWLRQ� \HDU� WUDQVLW� V\VWHP� �� � 7UDQVLW� PRGH� VKDUHV� IRU� WKH� ����� DQG� ����� $FWLRQ

VFHQDULRV� ZHUH� GHYHORSHG� WKURXJK� LQWHUSRODWLRQ� RI� WKH� ����� DQG� ����� VKDUHV�� � )ROORZLQJ� WKH

HVWLPDWLRQ�RI�WUDQVLW�PRGH�VKDUHV��WKH�+29�FDUSRRO�PRGHO�RI�WKH�77'3�ZDV�XWLOL]HG�WR�HVWLPDWH

WKH�OHYHO�RI�XVDJH�RI� WKH�+29�ODQH�V\VWHP�E\�FDUSRROV�DQG� WR�FRQYHUW� WKH�SHUVRQ� WULS� WDEOHV� WR

YHKLFOH� WULS� WDEOHV�� � %DVHG� XSRQ� WKH� WUDQVLW� PRGH� VKDUH� HVWLPDWHV� DV� ZHOO� DV� DXWR� RFFXSDQF\

HVWLPDWHV�EDVHG�XSRQ�WKH�+�*$&������5HJLRQDO�7UDYHO�6XUYH\��VXEVHTXHQWO\�UHYLVHG�EDVHG�XSRQ

WKH������1376���WKH�+29�FDUSRRO�GHPDQG�RQ�HDFK�RI�WKH�$FWLRQ�\HDUV
�+29�ODQH�V\VWHP�ZDV

HVWLPDWHG��7KLV�PRGHO�ZDV�DOVR�XVHG�WR�SUHSDUH�WKH�QRQ�ZRUN�YHKLFOH�WULS�WDEOHV�IRU�DVVLJQPHQW�
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7KH� OHYHO� RI� +29� ODQH� FDUSRRO� GHPDQG� LV� EDVHG� RQ� PLQLPXP� +29� ODQH� RFFXSDQF\� DQG� WKH

FDSDFLW\� RI� WKH� +29� ODQH�� )RU� SXUSRVHV� RI� WKLV� DQDO\VLV�� WKH� FXUUHQW� SHDN�SHULRG� PLQLPXP

RFFXSDQF\�UHTXLUHPHQWV�RI����DQG����DUH�DVVXPHG�WR�FRQWLQXH�DV�D�PHDQV�WR�PDQDJH�WKH�GHPDQG

IRU�+29�ODQHV��,W� LV�H[SHFWHG�WKDW�YDULDEOH�PLQLPXP�RFFXSDQF\�UHTXLUHPHQWV�ZLOO�EHFRPH�PRUH

ZLGHO\�XVHG�LI�WKH�SULFHG�RU�PDQDJHG�IDFLOLWLHV�FRQWDLQHG�LQ�9,6,21������DUH�LPSOHPHQWHG�

)ROORZLQJ� WKH� FRQYHUVLRQ� RI� WKH� SHUVRQ� WULS� WDEOHV� WR� YHKLFOH� WULS� WDEOHV�� WKH� YHKLFOH� WULS� WDEOHV

ZHUH�IDFWRUHG�E\�WULS�SXUSRVH�WR�UHSUHVHQW�WKH�VDPH�IRXU�WLPH�SHULRGV��$0�3HDN��0LG�GD\��30

3HDN��DQG�2YHUQLJKW��DV�LQ�WKH�%DVH�<HDU�DQDO\VLV���)ROORZLQJ�WKH�VHSDUDWLRQ�RI�WKH����KRXU�WULS

WDEOHV�E\�SXUSRVH�WR�WLPH�RI�GD\�WULS�WDEOHV�E\�SXUSRVH��WKH�WULS�WDEOHV�E\�SXUSRVH�ZHUH�VXPPHG

WR�GHYHORS�D�VLQJOH�WLPH�RI�GD\�WULS�WDEOH��H�J���$0�3HDN�WULS�WDEOH����(DFK�WLPH�RI�GD\�WULS�WDEOH

ZDV� WKHQ� DVVLJQHG� WR� WKH� DSSURSULDWH� $FWLRQ� VFHQDULR� WLPH�RI�GD\� QHWZRUN�� � )RXU� WLPH�RI�GD\

QHWZRUNV�IRU�HDFK�$FWLRQ�VFHQDULR�ZHUH�FUHDWHG�WR�FRUUHVSRQG�WR�WKH�IRXU�WLPH�RI�GD\�WULS�WDEOHV

IRU� HDFK�$FWLRQ� VFHQDULR�� � 7KHVH� QHWZRUNV�ZHUH� FUHDWHG� XVLQJ� WKH� VDPH� WLPH�RI�GD\� FDSDFLWLHV

WKDW�ZHUH�XVHG�LQ�WKH�EDVH�\HDU�DQDO\VLV�

7KH�DVVLJQHG�WLPH�RI�GD\�OLQN�YROXPHV�ZHUH�WKHQ�LQSXW�WR�+�*$&
V�SRVW�DVVLJQPHQW�VSHHG�PRGHO

WR�GHYHORS�OLQN�OHYHO�WLPH�RI�GD\�VSHHG�HVWLPDWHV���7KH�HVWLPDWHG�VSHHGV�IRU�WKH�907�UHSUHVHQWHG

RQ� FHQWURLG� FRQQHFWRUV� ZHUH� EDVHG� RQ� WKH� DUHD� W\SH� RI� WKH� ]RQH� ZKLFK� LV� FRQQHFWHG� WR� WKH

URDGZD\� QHWZRUN� E\� WKH� FHQWURLG� FRQQHFWRU� DQG� WKH� OHQJWK� RI� WKH� FHQWURLG� FRQQHFWRU�� � 7KH

HVWLPDWHG�VSHHG�IRU�LQWUD]RQDO�907�ZDV�GHYHORSHG�IURP�WKH�DYHUDJH�RI� WKH�FHQWURLG�FRQQHFWRU

VSHHGV�IRU�WKH�]RQH�

x� %DVHOLQH�6FHQDULRV

7KH�UHJLRQDO�URDGZD\�QHWZRUNV�XVHG�LQ�WKH��%DVHOLQH��VFHQDULR�DQDO\VHV�LQFOXGH�DQ\�SURMHFWV�IURP

WKH� ILUVW� WKUHH�\HDU�RI� WKH�SUHYLRXVO\�FRQIRUPLQJ�073� �$&&(66������� DQG�7,3�RU�ZKLFK�KDYH

FRPSOHWHG� WKH� 1(3$� SURFHVV� DQG� DUH� DVVXPHG� WR� EH� RSHUDWLRQDO� E\� WKH� \HDU� RI� DQDO\VLV�

7KHUHIRUH�� WKH� ����� %DVHOLQH� URDGZD\� QHWZRUN� UHSUHVHQWV� FXUUHQW� URDGZD\V�� URDGZD\V� XQGHU

FRQVWUXFWLRQ�� URDGZD\� SURMHFWV� FRQWDLQHG� LQ� WKH� ILUVW� WKUHH� \HDUV� RI� WKH� SUHYLRXVO\� FRQIRUPLQJ

073�DQG�7,3�� DQG� URDGZD\V�SURMHFWV�ZKLFK�KDYH� FRPSOHWHG� WKH�1(3$�SURFHVV�� �$OO�%DVHOLQH

QHWZRUN�IDFLOLWLHV�DUH�H[SHFWHG�WR�EH�FRPSOHWHG�E\�WKH�HQG�RI�)<��������7KH������������DQG�����

%DVHOLQH�URDGZD\�QHWZRUNV�DUH�GHILQHG�LQ�D�VLPLODU�PDQQHU���7DEOH���SUHVHQWV�WKH�FRQILJXUDWLRQ�RI

WKH� %DVHOLQH� URDGZD\� QHWZRUNV� E\� JHQHUDO� IDFLOLW\� W\SHV�� � � � $SSHQGL[� (��� RI� WKLV� GRFXPHQW



9�����DQG�����������7,3�&RQIRUPLW\�$QDO\VLV

�� +�*$&�������

FRQWDLQV�D�OLVWLQJ�RI�URDGZD\�SURMHFWV�E\�VFHQDULR���$SSHQGL[�(���FRQWDLQV�D� OLQN�OHYHO� OLVWLQJ�RI

WKH�URDGZD\�PRGHOLQJ�QHWZRUNV�XVHG�LQ�WKH�DQDO\VLV�

7$%/(��

�%$6(/,1(�52$':$<�1(7:25.6

)25�7+(���&2817<�75$163257$7,21�3/$11,1*�5(*,21

0LOHV

)UHHZD\�

7ROOZD\ $UWHULDOV &ROOHFWRU +29�/DQHV
$

���� &HQWHUOLQH ��� ����� ����� ��

/DQH ����� ������ ����� ��

���� &HQWHUOLQH ��� ����� ����� ���

/DQH ����� ������ ����� ���

���� &HQWHUOLQH ��� ����� ����� ���

/DQH ����� ������ ����� ���

���� &HQWHUOLQH ��� ����� ����� ���

/DQH ����� ������ ����� ���

6RXUFH��+�*$&��2FWREHU�������
�$
�([FOXGLQJ�UDPS�VWUXFWXUHV

7KH�SURFHVV�XWLOL]HG�WR�HVWLPDWH�WUDYHO�DQG�FRQJHVWLRQ�UHODWLYH�WR�WKH�%DVHOLQH�VFHQDULRV�ZDV� WKH

VDPH�DV�WKDW�XVHG�IRU�WKH�$FWLRQ�VFHQDULRV�ZLWK�WKH�H[FHSWLRQ�RI�WKH�KLJKZD\�QHWZRUNV�

7KH�%DVHOLQH�QHWZRUN�ZDV�XVHG�LQ�WKH�GLVWULEXWLRQ�RI�WULSV�IRU�DOO�%DVHOLQH�VFHQDULRV���7KH�WUDQVLW

PRGH� VKDUHV�XVHG� IRU� WKH������DQG������%DVHOLQH� DQDO\VHV�ZHUH� GHYHORSHG� E\�0(752�EDVHG

XSRQ� DQ� DQDO\VLV� RI� ����� DQG� ����� GHPDQG� RQ� D�%DVHOLQH� WUDQVLW� V\VWHP�� � 7UDQVLW�PRGH� VKDUH

HVWLPDWHV�IRU�WKH������DQG������¨%DVHOLQH§�VFHQDULRV�ZHUH�GHYHORSHG�WKURXJK�LQWHUSRODWLRQ�RI�WKH

����� DQG� �����PRGH� VKDUHV�� � $� %DVHOLQH� V\VWHP� RI� +29� ODQHV� DQG� WKH� %DVHOLQH�PRGH� VKDUH

HVWLPDWHV�ZHUH�XVHG�LQ�WKH�HVWLPDWLRQ�RI�%DVHOLQH�+29�FDUSRROV�DQG�WKH�FRQYHUVLRQ�RI�SHUVRQ�WULS

WDEOHV�WR�YHKLFOH�WULS�WDEOHV�

)LQDOO\�� WKH� HVWLPDWHV� RI� WLPH�RI�GD\� WUDYHO� �907�� DQG� WLPH�RI�GD\� FRQJHVWLRQ� �VSHHG�� ZHUH

GHYHORSHG�IURP�WKH�DVVLJQPHQW�RI�WKH�%DVHOLQH�YHUVLRQ�RI�WKH�DSSURSULDWH�\HDUV
�WLPH�RI�GD\�WULS

WDEOHV� WR� WKH�%DVHOLQH� WLPH�RI�GD\�KLJKZD\�QHWZRUNV��7KH�SURFHVV�XVHG� WR�GHYHORS� WKH� WLPH�RI�
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GD\� WULS� WDEOHV� DQG� QHWZRUNV� ZDV� WKH� VDPH� DV� WKDW� XVHG� LQ� WKH� FUHDWLRQ� RI� WKH� YDULRXV� $FWLRQ

VFHQDULR�DQDO\VHV�DQG�WKH�%DVH�<HDU�DQDO\VLV�

7DEOH� �� SUHVHQWV� D� VXPPDU\� RI� WKH� UHVXOWV� IURP� WKH� PRGH� VKDUH� DQG� SHUVRQ� WR� YHKLFOH� WULS

FRQYHUVLRQV� IRU� WKH������� WKH�%DVHOLQH�DQG�$FWLRQ� VFHQDULRV�� �7KH�GDWD� VKRZ� WKDW� WUDQVLW�PRGH

VKDUH� DQG� +29� ODQH� FDUSRRO� GHPDQG� LQFUHDVHV� RYHU� WLPH� DV� WUDQVLW� DQG� WUDQVLWZD\

IDFLOLWLHV�VHUYLFHV�EHFRPH�RSHUDWLRQDO�

7$%/(��

6800$5<�67$7,67,&6���,17(51$/�75,36
$

)25�7+(���&2817<�75$163257$7,21�3/$11,1*�5(*,21

6FHQDULR 3HUVRQ

7ULSV

3HUFHQW

7UDQVLW
%

+29�/DQH

&DUSRRO

'HPDQG

+29�/DQH�&DUSRRO

$YJ�

$XWR�2FFXSDQF\
&

9HKLFOH

7ULSV

���� ���������� ����� ������ ���� ���������

�����%DVHOLQH ���������� ����� ������ ���� ����������

�����$FWLRQ ���������� ����� ������ ���� ����������

�����%DVHOLQH ���������� ����� ������ ���� ����������

�����$FWLRQ ���������� ����� ������� ���� ����������

�����%DVHOLQH ���������� ����� ������ ���� ����������

�����$FWLRQ ���������� ����� ������� ���� ����������

�����%DVHOLQH ���������� ����� ������� ���� ����������

�����$FWLRQ ���������� ����� ������� ���� ����������

6RXUFH��+�*$&��2FWREHU�������

$
�([FOXGLQJ�757;�WULSV

%
�,QFOXGHV�ERWK�WUDQVLW�DQG�VFKRRO�EXV�WULSV�

&
�0LQLPXP�+29�ODQH�FDUSRRO�RFFXSDQF\�UHTXLUHPHQW�RI����

x� 7UDQVLW�DQG�7ROO�3ULFLQJ�3ROLFLHV�DQG�$VVXPSWLRQV

,Q� 6HSWHPEHU� RI� ����� D� IDUH� LQFUHDVH� ZDV� DSSURYHG� E\� WKH� 0HWURSROLWDQ� 7UDQVLW� $XWKRULW\

�0(752�� %RDUG� RI� 'LUHFWRUV�� � 3ULRU� WR� 6HSWHPEHU� RI� ������ WKHUH� KDG� EHHQ� QR� WUDQVLW� IDUH

LQFUHDVH� VLQFH� WKH� SUHYLRXV� FRQIRUPLW\� GHWHUPLQDWLRQ� RI� WKH�073�� 3ULRU� WR� DQG� IROORZLQJ� WKH

SHULRG� VLQFH� WKH� ODVW� FRQIRUPLW\� DQDO\VLV� LQ�1RYHPEHU������� WUDQVLW� ULGHUVKLS� OHYHOV�ZHUH� VWDEOH
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RYHUDOO�� ZLWK� YHU\� VOLJKW� GHFOLQHV� LQ� FHUWDLQ� PDUNHWV�� � +RZHYHU�� VLQFH� WKH� VXPPHU� RI� �����

ULGHUVKLS�OHYHOV�KDYH�ULVHQ���$OWKRXJK�D�FRPSOHWH�XQGHUVWDQGLQJ�RI�WKH�UHDVRQV�IRU�WKH�LQFUHDVH�DUH

SHQGLQJ�WKH�DQDO\VLV�RI�PDUNHWLQJ�VXUYH\�GDWD��LW�DSSHDUV�WKDW�UHYLVHG�IDUH�VWUXFWXUHV�DQG�LQFUHDVHG

PDUNHWLQJ�HIIRUWV�KDYH�SOD\HG�D�UROH�

$VVXPSWLRQV�UHJDUGLQJ� WKH� OHYHO�RI� WUDQVLW� VHUYLFH� IRU� WKH�FRQIRUPLW\�GHWHUPLQDWLRQ�RI� WKH�073

DUH�FRQVLVWHQW�ZLWK�0(752
V������5HJLRQDO�7UDQVLW�3ODQ��+25,=21���������7UDQVLW�IDUHV�ZHUH

DVVXPHG�WR�UHPDLQ�DW�H[LVWLQJ�OHYHOV�WKURXJKRXW�WKH�DQDO\VLV�SHULRG�

%RWK� H[LVWLQJ� DQG� IXWXUH� WROO� IDFLOLWLHV� ZHUH� HYDOXDWHG� DVVXPLQJ� FXUUHQWO\� UHIOHFWHG� WROO� SULFLQJ

ZRXOG�UHPDLQ�DW�D�IL[HG�DPRXQW�

x� 7UDYHO�0RGHO�5HVXOWV

7KH�UHVXOWV�IURP�WKH�WUDYHO�PRGHOV�UHIOHFW�WKH�H[SHFWHG�GHPRJUDSKLF�WUHQGV�LQ�WKH�UHJLRQ�RYHU�WKH

QH[W�FRXSOH�RI�GHFDGHV��DV�VKRZQ�LQ�7DEOH�����907�LV�H[SHFWHG�WR�FOLPE�DOPRVW����SHUFHQW�IURP

�����WR������WR�D�WRWDO�RI�����PLOOLRQ�SHU�GD\�LQ�WKH�UHJLRQ���7KH�JURZWK�LV�VKDUSHU�LQLWLDOO\��DERXW

����SHUFHQW�SHU�\HDU�WR�������DQG�VORZHU�WKHUHDIWHU��URXJKO\�����SHUFHQW�DQQXDOO\���,Q�WKH�$FWLRQ

VFHQDULR��VSHHGV�ZRXOG�EH�H[SHFWHG�WR�LPSURYH�VOLJKWO\�WR�DQ�DYHUDJH�RI����PLOHV�SHU�KRXU�UHJLRQ�

ZLGH��ZKHUHDV�WKH\�ZRXOG�EH�H[SHFWHG�WR�GHFOLQH�VOLJKWO\�XQGHU�WKH�%DVHOLQH�VFHQDULRV��WR�RYHU���

PLOHV�SHU�KRXU���7KH�YHKLFOH�PLOHV�RI�WUDYHO�DQG�DYHUDJH�VSHHG�UHVXOWV�IRU�HDFK�FRXQW\�DQG�IDFLOLW\

W\SH�IRU�HDFK�RI�WKH�VFHQDULR�\HDUV�DV�ZHOO�DV�WKH������EDVH�\HDU�DUH�SUHVHQWHG�LQ�$SSHQGL[�(���
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7$%/(��

6800$5<�67$7,67,&6�¤�75$9(/�02'(/�5(68/76

)25�7+(���&2817<�75$163257$7,21�3/$11,1*�5(*,21

6FHQDULR

9HKLFOH�0LOHV

RI�7UDYHO

�0LOOLRQ�907�

$YHUDJH

6SHHGV

�PSK�

���� ���� ����

�����$FWLRQ�%VOQ ����� ����

�����%DVHOLQH ����� ����

�����$FWLRQ ����� ����

�����%DVHOLQH ����� ����

�����$FWLRQ ����� ����

�����%DVHOLQH ����� ����

�����$FWLRQ ����� ����

6RXUFH��+�*$&��'HFHPEHU�������

7KH� OHYHO� RI� WUDYHO� �907�� XQGHU� WKH� $FWLRQ� DQG� %DVHOLQH� VFHQDULRV� LV� FRPSDUDEOH�� 7KH

FRPSDULVRQ�GRHV�UHYHDO�WKDW�WKH�%DVHOLQH�VFHQDULRV�DUH�PRUH�FRQJHVWHG�WKDQ�WKH�$FWLRQ�VFHQDULRV�

DV�UHIOHFWHG�LQ�WKH�DYHUDJH�GDLO\�VSHHGV�

,,��%��7UDQVLW�%XV�907

7UDQVLW� EXV� YHKLFOH� PLOHV� RI� WUDYHO� DUH� QRW� GLUHFWO\� DGGUHVVHG� E\� WKH� +�*$&� WUDYHO� PRGHOV�

(VWLPDWHV�RI�EXV�907�ZHUH�SURYLGHG�IRU�HDFK�\HDU�IRU�HDFK�VFHQDULR�E\�0(752���(VWLPDWHV�RI

EXV�907�DUH�SURGXFHG�DV�SDUW�RI�0(752©V�DQDO\VLV�RI�HDFK�RI�WKH�%DVHOLQH�DQG�$FWLRQ�VFHQDULRV

IRU�HDFK�DQDO\VLV�\HDU�

,,��&��+LJKZD\�3HUIRUPDQFH�0RQLWRULQJ�6\VWHP�$GMXVWPHQWV

$V�SDUW�RI� WKH�SURFHVV�RI�GHYHORSLQJ� HPLVVLRQV� LQYHQWRULHV� IRU� WKH�(3$��+�*$&� LV� UHTXLUHG� WR

DGMXVW� WKH� HVWLPDWHV� RI� YHKLFOH� PLOHV� RI� WUDYHO� IURP� WKH� +�*$&� WUDYHO� GHPDQG� PRGHOV� WR� EH

FRQVLVWHQW�ZLWK� WKH�907�HVWLPDWHV� FROOHFWHG� IRU� WKH�+LJKZD\�3HUIRUPDQFH�0RQLWRULQJ� 6\VWHP

�+306��� D� QDWLRQDO� VWDQGDUG��:LWK� WKH� GHYHORSPHQW� RI� WKH� UHYLVHG� HPLVVLRQV� HVWLPDWHV� IRU� WKH

UHYLVHG�5DWH�RI�3URJUHVV�6WDWH�,PSOHPHQWDWLRQ�3ODQV��+�*$&�EHJDQ�D�SUDFWLFH�RI�GHYHORSLQJ�DQG
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DSSO\LQJ� DQ�+306�DGMXVWPHQW� IDFWRU� IRU� ERWK� UHJLRQDOO\� VLJQLILFDQW� �QRQ�ORFDO�� URDGV� DQG� ORFDO

VWUHHWV���7DEOH����EHORZ�SUHVHQWV�XSGDWHG�+306�QRQ�ORFDO�DQG�ORFDO�DGMXVWPHQW�IDFWRUV�

7$%/(���

+306�$'-8670(17�)$&7256

'(9(/23('�)520������907�(67,0$7(6

5RDG�7\SH�*URXS +306�$GMXVWPHQW�)DFWRU

1RQ�ORFDO ������

/RFDO ������

6RXUFH��+RXVWRQ�*DOYHVWRQ�$UHD�&RXQFLO��0DUFK������

$� PRUH� GHWDLOHG� H[SODQDWLRQ� LV� SURYLGHG� LQ� WKH� WHFKQLFDO� PHPRUDQGXP� UHJDUGLQJ� WKH� +306

DGMXVWPHQW�SURFHVV�LQ�$SSHQGL[�(���

,,��'��(PLVVLRQV�3URFHGXUHV

7LPH�RI�GD\�PRELOH�YRODWLOH�RUJDQLF�FRPSRXQG��92&��HPLVVLRQV�HVWLPDWHV�IRU�9,6,21������7KH

0HWURSROLWDQ�7UDQVSRUWDWLRQ�3ODQ�DQG� WKH������ �� �����7UDQVSRUWDWLRQ� ,PSURYHPHQW� 3URJUDP

FRQIRUPLW\� DQDO\VLV� ZHUH� GHYHORSHG� IURP� WKH� OLQN�EDVHG� WUDYHO� GHPDQG� 907� DQG� VSHHGV

HVWLPDWHV�� DQG� IURP� YHKLFXODU� HPLVVLRQ� IDFWRUV�� 5DWHV� IRU� HDFK� OLQN� VSHHG� ZHUH� REWDLQHG� DQG

PXOWLSOLHG� E\� WKH� OLQN� 907� WR� JLYH� 92&� HPLVVLRQV� IRU� HDFK� OLQN�� � 7RWDO� HPLVVLRQV� IRU� HDFK

VFHQDULR�ZHUH�WKHQ�REWDLQHG�E\�DJJUHJDWLQJ�WKH�OLQN�OHYHO�UHVXOWV�RYHU�D����KRXU�SHULRG�

(PLVVLRQ�5DWHV

(PLVVLRQ� UDWHV� RU� IDFWRUV� ZHUH� GHYHORSHG� XVLQJ� WKH� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\

02%,/(�DBK� PRELOH� HPLVVLRQV� PRGHO� DQG� SURFHGXUHV� GHYHORSHG� GXULQJ� WKH� UHYLVLRQV� WR� WKH

5DWH�RI�3URJUHVV� 6WDWH� ,PSOHPHQWDWLRQ� 3ODQV� �6,3�� LQ� ����
�
�� � ¦5HJLVWUDWLRQ§� HPLVVLRQ� IDFWRUV�

UHSUHVHQWLQJ�WKH�HPLVVLRQV�UDWHV�RI�YHKLFOHV�EDVHG�RQ�WKHLU�FRXQW\�RI�UHJLVWUDWLRQ��ZHUH�FDOFXODWHG

XVLQJ� 02%,/(�DBK�� D� PRGLILHG� YHUVLRQ� RI� WKH� RULJLQDO� 02%,/(�D� WR� DFFRXQW� IRU� XSGDWHG

LQVSHFWLRQV�PDLQWHQDQFH� SURJUDP� FUHGLWV�� DQG� 32/)$&�%�� D� SURJUDP� GHYHORSHG� E\� WKH� 7H[DV

7UDQVSRUWDWLRQ�,QVWLWXWH� WR�UXQ�02%,/(��DW�PXOWLSOH�VSHHGV�� �7KH� LQSXWV� WR� WKH�02%,/(�DBK

�����������������������������������������������
�
�6HH�$SSHQGL[�&�IRU�02%,/(�DBK�LQSXWV�DQG�RXWSXWV�
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PRGHO�ZHUH� WKH� VDPH�DV� WKRVH�XVHG� LQ� WKH�GHYHORSPHQW� RI� UHFHQW� HPLVVLRQV� LQYHQWRU\� UHSRUWV
�
�

ZLWK�DGMXVWPHQWV�PDGH�WR�DGGUHVV�WKH�GLIIHUHQW�VFHQDULR�\HDUV�DQG�WKH�UROOLQJ�ZLQGRZ�RI�YHKLFOHV

VXEMHFW�WR�WKH�+DUULV�&RXQW\�LQVSHFWLRQV�PDLQWHQDQFH�SURJUDP�

¦&RPPXWH§�HPLVVLRQ�IDFWRUV��RU�HPLVVLRQ�UDWHV�HIIHFWLYHO\�UHSUHVHQWLQJ�WKH�WUDIILF�LQ�WKH�FRXQWLHV

DW�DQ\�RQH�WLPH�RI�GD\��ZHUH�WKHQ�REWDLQHG�XVLQJ�DQRWKHU�77,�SURJUDP��5$7($'-9�
�
�(VVHQWLDOO\�

WKH�UHJLVWUDWLRQ�HPLVVLRQ�IDFWRUV�ZHUH�FRPELQHG�DFFRUGLQJ�WR�WKH�SHUFHQWDJHV�RI�WUDYHO�FRPPXWLQJ

LQ� WR� D� SDUWLFXODU� UHJLRQ� IURP� WKH� RWKHU� UHJLRQV�ZLWKLQ� WKH� ��FRXQW\� QRQDWWDLQPHQW� DUHD�� � 7KLV

SURFHVV�LV�XQGHUWDNHQ�WR�XOWLPDWHO\�\LHOG�HPLVVLRQV�WKDW�DUH�UHSUHVHQWDWLYH�RI�WKH�WUDIILF�DW�DQ\�RQH

SODFH�DW�DQ\�RQH�WLPH�

+LJKZD\�1HWZRUN�(PLVVLRQV

(PLVVLRQV�ZHUH� WKHQ� REWDLQHG� XVLQJ� D� WKLUG�77,� SURJUDP�� ,03680$��ZKLFK� DVVLJQV� HPLVVLRQ

IDFWRUV�WR�QHWZRUN�OLQNV�EDVHG�RQ�OLQN�VSHHGV���7KH�SURJUDP�WKHQ�PXOWLSOLHV�WKH�HPLVVLRQ�IDFWRUV

E\�WKH�OLQN�907�DQG�WKHQ�DJJUHJDWHV�WKH�OLQN�HPLVVLRQV�WR�FRXQW\�OHYHO�WRWDOV�

%XV�(PLVVLRQV

(PLVVLRQV� DWWULEXWDEOH� WR� WUDQVLW� EXVHV� DUH� HVWLPDWHG� E\� WLPH�RI�GD\� DQG� IRU� IUHHZD\� DQG� QRQ�

IUHHZD\� URDG� W\SHV� IRU� +DUULV� &RXQW\� RQO\�� � %XVHV� DUH� DVVXPHG� WR� RSHUDWH� DW� WKH� DYHUDJH

RSHUDWLRQDO� VSHHGV� VSHFLILF� WR� WKH� WLPH� DQG� IDFLOLW\�� � %XV� �+''9�� HPLVVLRQV� DUH� HVWLPDWHG� E\

PXOWLSO\LQJ�907�E\� WKH�DSSURSULDWH�HPLVVLRQ� IDFWRU�� �7KH� UHVXOWLQJ� HPLVVLRQV� DUH� DGGHG� WR� WKH

+DUULV�&RXQW\�+''9�HPLVVLRQV�WRWDOV�DQG��KHQFH��WKH�UHJLRQDO�KLJKZD\�HPLVVLRQV�WRWDOV�

(PLVVLRQV�IURP�1RQUHFXUULQJ�&RQJHVWLRQ

1RQ�UHFXUULQJ� FRQJHVWLRQ� FRQVLVWV� RI� DQ\� QRQ�URXWLQH� FRQJHVWLRQ� UHVXOWLQJ� IURP� DFFLGHQWV� RU

RWKHU� UDQGRP� LQFLGHQWV�� �$OWKRXJK� WKH� WUDYHO� GHPDQG�PRGHOLQJ� DQG� VSHHG� HVWLPDWLRQ� SURFHVVHV

�����������������������������������������������
�
�6HH�WKH�+�*$&�UHSRUWV�5HYLVHG�5DWH�RI�3URJUHVV�6WDWH�,PSOHPHQWDWLRQ�3ODQ�2Q�5RDG�0RELOH

6RXUFH�(PLVVLRQV�,QYHQWRULHV��$XJXVW�������DQG�WKH�5HYLVHG�2Q�5RDG�0RELOH�6RXUFH�(PLVVLRQV

,QYHQWRU\�(VWLPDWHV�LQ�6XSSRUW�RI�WKH�9HKLFOH�0LOHV�RI�7UDYHO�2IIVHW�6WDWH�,PSOHPHQWDWLRQ�3ODQ�

-XQH������
�
�6HH�$SSHQGL[�IRU�H[FHUSW�IURP�WKH�$XJXVW�������+�*$&�UHSRUW�UHJDUGLQJ�WKH�GHYHORSPHQW�RI

¦FRPPXWH§�IDFWRUV�
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XVHG�E\�+�*$&�DFFRXQW�IRU�GHOD\�DVVRFLDWHG�ZLWK�UHFXUULQJ�FRQJHVWLRQ��WKH\�GR�QRW�DOORZ�IRU�WKH

HVWLPDWLRQ� RI� GHOD\� FDXVHG� E\� QRQ�UHFXUULQJ� FRQJHVWLRQ�� 7R� DGGUHVV� QRQ�UHFXUULQJ� FRQJHVWLRQ�

+�*$&�XVHV�D�GHOD\�EDVHG�SURFHGXUH�WR�HVWLPDWH�WKH�HPLVVLRQV�ZKLFK�ZRXOG�UHVXOW�IURP�WKH�GHOD\

FDXVHG� E\� QRQ�UHFXUULQJ� FRQJHVWLRQ� RQ�+DUULV� FRXQW\� IUHHZD\V
�
�7KH� SURFHGXUH� WR� HVWLPDWH� WKH

HIIHFWV� RI� QRQ�UHFXUULQJ� FRQJHVWLRQ� LV� EDVHG� RQ� UHVHDUFK� SUHVHQWHG� LQ� �8UEDQ� )UHHZD\

&RQJHVWLRQ���4XDQWLILFDWLRQ�RI�WKH�3UREOHP�DQG�(IIHFWLYHQHVV�RI�3RWHQWLDO�6ROXWLRQV��E\�-HIIUH\�$�

/LQGOH\��,7(�-RXUQDO��-DQXDU\��������/LQGOH\�VXJJHVWHG�WKDW�IUHHZD\�GHOD\�FRXOG�EH�FKDUDFWHUL]HG

DV�IROORZV�

7RWDO�)UHHZD\�'HOD\� �����5HFXUULQJ�&RQJHVWLRQ�������1RQUHFXUULQJ�&RQJHVWLRQ

7KHUHIRUH��IRU�D�W\SLFDO�IUHHZD\�

1RQUHFXUULQJ�&RQJHVWLRQ� ���5HFXUULQJ�&RQJHVWLRQ�

:KHUH�UHFXUULQJ�GHOD\�UHSUHVHQWV�WR�GLIIHUHQFH�LQ�YHKLFOH�KRXUV�RI�WUDYHO�DW�K\SRWKHWLFDO�IUHH�IORZ

VSHHGV� DQG� DW� HVWLPDWHG� VFHQDULR� IUHHZD\� VSHHGV�� 7KH� GHOD\� DVVRFLDWHG� ZLWK� QRQ�UHFXUULQJ

FRQJHVWLRQ�LV�HVWLPDWHG�DV�WZLFH�WKH�UHFXUULQJ�GHOD\�DQG�DGGHG�WR�WKH�UHFXUULQJ�DQG�XQFRQJHVWHG

GHOD\� WR� HVWDEOLVK� D�QHZ�HVWLPDWHG�RI� IUHHZD\�GHOD\�� �%\�GLYLGLQJ� WKH� QHZ� HVWLPDWH� RI� IUHHZD\

9+7�WR� WKH�HVWLPDWH�RI� WUDYHO�RQ� IUHHZD\V��907��� WKH�DYHUDJH� WUDYHO�VSHHG�RQ� IUHHZD\V� LV� UH�

HVWLPDWHG�WR�LQFOXGH�WKH�HIIHFWV�RI�QRQ�UHFXUULQJ�FRQJHVWLRQ���7KH�SHUFHQW�LQFUHDVH�LQ�HPLVVLRQV�LV

GHYHORSHG�E\�HVWLPDWLQJ�WKH�HPLVVLRQV�GXH�WR�IUHHZD\�WUDYHO�DW�WKH�VSHHG�ZKLFK�GRHV�QRW�DFFRXQW

IRU� QRQ�UHFXUULQJ� FRQJHVWLRQ� DQG� WKH� HPLVVLRQV� GXH� WR� IUHHZD\� WUDYHO� DW� WKH� VSHHG�ZKLFK� GRHV

FRQVLGHU�QRQ�UHFXUULQJ�FRQJHVWLRQ�

+�*$&� SHUIRUPHG� WKLV� FDOFXODWLRQ� E\� WLPH� RI� GD\� IRU� IUHHZD\� WUDYHO� LQ� +DUULV� &RXQW\� DQG

VXPPHG�WKH�GLIIHUHQFHV�WR�HVWDEOLVK�D�SHUFHQW�GDLO\�FKDQJH�LQ�HPLVVLRQV���$Q�H[DPSOH�FDOFXODWLRQ

XVLQJ�GDWD�IURP�WKH�$0�3HDN�3HULRG�LV�SURYLGHG�EHORZ�

9+7)� �9+78���9+7&���9+71

ZKHUH�

9+7)� �YHKLFOH�KRXUV�RI�WUDYHO�RQ�IUHHZD\V

9+78� �YHKLFOH�KRXUV�RI�WUDYHO�RFFXUULQJ�XQGHU�XQFRQJHVWHG�FRQGLWLRQV�

�����������������������������������������������
�
�%\�FRQYHQWLRQ��LW�KDV�EHHQ�DVVXPHG�WKDW�+DUULV�&RXQW\�IUHHZD\V�EHDU�WKH�YDVW�PDMRULW\�RI�WKH

LQFLGHQWV�WKDW�UHVXOW�LQ�QRQ�UHFXUULQJ�FRQJHVWLRQ�
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9+7&� �YHKLFOH�KRXUV�RI�WUDYHO�RFFXUULQJ�XQGHU�UHFXUULQJ�FRQJHVWLRQ�

9+71� �YHKLFOH�KRXUV�RI�WUDYHO�RFFXUULQJ�XQGHU�QRQ�UHFXUULQJ�FRQJHVWLRQ�

9+7)� ��������������������

9+7)� ��������

:LWK� DQ� HVWLPDWHG� 907� RI� ����������� WKH� �������� 9+7� HTXDWHV� WR� DSSUR[LPDWHO\� ��� PSK�

,QFRUSRUDWLQJ�QRQ�UHFXUULQJ�GHOD\�LV�DV�IROORZV�

9+7)� �������������������������

9+7)� ��������

8VLQJ�WKH�VDPH�HVWLPDWH�RI�WUDYHO�DQG�WKH�QHZ�HVWLPDWH�RI�GHOD\�RI���������WKH�HVWLPDWHG�VSHHG

LQFOXGLQJ� QRQ�UHFXUULQJ� GHOD\� LV� ��� PSK�� � 7KH� LQFUHDVH� LQ� HPLVVLRQV� LV� VLPSO\� HVWLPDWHG� E\

DSSO\LQJ� WKH� DSSURSULDWH� HPLVVLRQ� IDFWRUV� IRU� HDFK� VSHHG� WR� WKH� HVWLPDWHG� IUHHZD\�907�� � 7KH

DERYH�FDOFXODWLRQ�ZDV�UHSHDWHG�IRU�HDFK�RI�WKH�IRXU�WLPH�SHULRGV�IRU�ZKLFK�+DUULV�&RXQW\�IUHHZD\

907�ZDV�HVWLPDWHG��ZLWK�WKH�HVWLPDWHG�HPLVVLRQV�VXPPHG�IRU�HDFK�VFHQDULR��QRW�LQFOXGLQJ�DQG

LQFOXGLQJ� QRQ�UHFXUULQJ� GHOD\��� � 7KH� GLIIHUHQFH� ZDV� FDOFXODWHG� IRU� D� GD\� DQG� DSSOLHG� WR� WKH

HPLVVLRQV�WRWDO�DV�D�SHUFHQW�FKDQJH�

8VLQJ�WKLV�SURFHGXUH�+�*$&�KDV�HVWLPDWHG�WKDW�WKH�GDLO\�92&�HPLVVLRQV�WRWDO�VKRXOG�EH�DGMXVWHG

XSZDUG� E\� WKH� DPRXQWV� VKRZQ� LQ� 7DEOH� ��� WR� DFFRXQW� IRU� QRQ�UHFXUULQJ� FRQJHVWLRQ�� � 7KHVH

DGMXVWPHQWV�ZHUH�PDGH�WR�WKH�WUDYHO�PRGHO�KLJKZD\�UHVXOWV�

7$%/(���

121�5(&855,1*�&21*(67,21�(0,66,216�$'-8670(17

6FHQDULR ���� ���� ���� ����

$FWLRQ ����� ����� ����� �����

%DVHOLQH ����� ����� ����� ������

6RXUFH��+�*$&��'HFHPEHU�������
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,,,��([SHGLWLRXV�,PSOHPHQWDWLRQ�RI�7UDQVSRUWDWLRQ�&RQWURO�0HDVXUHV

7KH�&OHDQ�$LU�$FW�$PHQGPHQWV�RI������UHTXLUHG�UHJLRQV�LQ�QRQDWWDLQPHQW�IRU�RQH�RI�WKH�FULWHULD

SROOXWDQWV�WR�PDNH�HQIRUFHDEOH�FRPPLWPHQWV� WR� LPSOHPHQW��PDLQWDLQ�DQG�PRQLWRU� WUDQVSRUWDWLRQ

FRQWURO� PHDVXUHV� �7&0V��� 3XUVXDQW� WR� UHJXODWLRQ�� WKH� 7H[DV� 1DWXUDO� 5HVRXUFH� &RQVHUYDWLRQ

&RPPLVVLRQ� UHTXLUHV� DQ� DQQXDO� UHSRUW� RQ� WKH� VWDWXV� RI� UHJLRQDO� 7&0V� LQFOXGHG� LQ� WKH� 6WDWH

,PSOHPHQWDWLRQ� 3ODQ� �6,3��� 7KH� UHSRUW� FRQWDLQV� DQ� HYDOXDWLRQ� RI� FDWHJRULHV� RI� WUDQVSRUWDWLRQ

FRQWURO�PHDVXUH� SURMHFWV� IRU�ZKLFK� LPSOHPHQWDWLRQ� DJHQFLHV� KDYH� FRPPLWWHG� LQ� SRVW������ 6,3

DPHQGPHQWV�WR�LPSOHPHQWDWLRQ�PDJQLWXGH�DQG�VFKHGXOHV�DQG�IRU�ZKLFK�WKH�0HWURSROLWDQ�3ODQQLQJ

2UJDQL]DWLRQ� �032�� KDV� FRPPLWWHG� WR� WKH� IXQGLQJ� DQG� SURMHFWHG� HPLVVLRQ� UHGXFWLRQV�

$FFRUGLQJO\�� WKH�HYDOXDWLRQ� IRFXVHV�RQ� WKH�FROOHFWLYH�PDJQLWXGH�� WLPLQJ�� IXQGLQJ�DQG�DLU� TXDOLW\

EHQHILWV�RI�WKH�SURMHFWV�E\�FDWHJRU\�

$� VXPPDU\�RI� WKH�RI� WKH� FXUUHQW� VWDWXV� RI� 7&0V� DUH� VKRZQ� LQ� WDEOHV� ��D���F�� � 7KH� VXPPDU\

SURYLGHV� WKH� 6,3� PDJQLWXGH� DQG� HPLVVLRQV� FRPPLWPHQWV�� DV� ZHOO� DV� WKH� FDWHJRULHV©� VFKHGXOHV

VWDWXV�
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7$%/(���D

7&0�&DWHJRU\�6WDWXV�IRU������6,3�0LOHVWRQH�<HDU�&RPPLWPHQWV
�

&RPPLWPHQWV�LQ�6,3 &XUUHQW�6WDWXV�RI�&DWHJRULHV��DV���RI�0DJQLWXGH�

6,3�&DWHJRU\
0DJQLWXGH

92&�5GFWQV

�OE�G�

0LOHDJH�2WKHU�

��/HW

0LOHDJH�2WKHU�

��2SHUDWLRQDO

��2SHUDWLRQDO

E\�����

�� 6LJQDOL]DWLRQ ����PL ���� ����� ���� �����

�� +LJK�2FFXSDQF\�9HKLFOH

�+29��/DQHV

�����PL ������ ����� ����� �����

�� 3DUN�	�5LGH�/RWV ������VSFV ����� ����� ����� �����

�� $UWHULDO�7UDIILF

0DQDJHPHQW�6\VWHP��$706�

�����PL ����� ����� ����� �����

�� &RPSXWHUL]HG�7UDIILF �����PL ������ ����� ����� �����

6RXUFH��+�*$&��2FWREHU�������

7$%/(���E

7&0�&DWHJRU\�6WDWXV�IRU������6,3�0LOHVWRQH�<HDU�&RPPLWPHQWV

&RPPLWPHQWV�LQ�6,3 &XUUHQW�6WDWXV�RI�&DWHJRULHV��DV���RI�0DJQLWXGH�

�6,3�&DWHJRU\ 0DJQLWXGH
92&�5GFWQV

�,E�G�
0LOHDJH�2WKHU�

��/HW

0LOHDJH�2WKHU�

��2SHUDWLRQDO

��2SHUDWLRQDO

E\�����

��� 6LJQDOL]DWLRQ �����PL ����� ����� ����� �����

��� %LF\FOHV ������PL ������ ����
�

��� �����

��� +29�/DQHV��

� 9DQSRRO

����PL

����YDQV

����

������

�����

�����

�����

����

�����

�����

��� 3DUN�	�5LGH�/RWV ������VSFV ����� ����� ����� �����

��� $UWHULDO�7UDIILF

0DQDJHPHQW�6\VWHP

�����PL ����� ����� ����� �����

��� &RPSXWHUL]HG�7UDIILF

0DQDJHPHQW�6\VWHP��&706�

�����PL ������ ���� ����� �����

��� $FFLGHQW�,QYHVWLJDWLRQ

6LWHV

����PL ����� ����� ����� �����

6RXUFH��+�*$&��2FWREHU�������

�����������������������������������������������
�
�)RU�HDFK�PLOHVWRQH�\HDU��¦FRPPLWPHQWV§�UHIHUV�WR�QHZ�DGGLWLRQDO�SURMHFWV�H[SHFWHG�WR�EH�RSHQ�IRU�VHUYLFH�SULRU�WR

WKH�PLOHVWRQH���7KHUHIRUH��IRU�H[DPSOH��WKH�DPRXQWV�OLVWHG�LQ�7DEOH��E�UHSUHVHQW�TXDQWLWDWLYH�LQGLFDWRUV

DVVRFLDWHG�ZLWK�WKH�WRWDO�RI�DOO�SURMHFWV�LQ�HDFK�6,3�FDWHJRU\�DQWLFLSDWHG�WR�EH�RSHQ�IRU�VHUYLFH�EHWZHHQ�2FWREHU

�����DQG�2FWREHU������

�
�2YHU�����RI�6,3�ELNH�SURMHFWV�DUH�H[SHFWHG�WR�EH�OHW�LQ������DQG�FRPSOHWHG�E\�������SHU�&LW\�RI�+RXVWRQ��������
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7$%/(���F

7&0�&DWHJRU\�6WDWXV�IRU������6,3�0LOHVWRQH�<HDU�&RPPLWPHQWV

&RPPLWPHQWV�LQ�6,3 &XUUHQW�6WDWXV�RI�&DWHJRULHV��DV���RI�0DJQLWXGH�

�6,3�&DWHJRU\ 0DJQLWXGH

92&�5GFWQV

�,E�G�
0LOHDJH�2WKHU�

��/HW

0LOHDJH�2WKHU�

��2SHUDWLRQDO

��2SHUDWLRQDO

E\�����

��� $UWHULDO�7UDIILF

0DQDJHPHQW�6\VWHP��$706�

����PL ���� ����� ��� �����

��� &RPSXWHUL]HG�7UDIILF

0DQDJHPHQW�6\VWHP��&706�

�����PL ������ ��� ��� �����

��� $FFLGHQW�,QYHVWLJDWLRQ�6LWHV �����PL ������ ��� ��� �����

6RXUFH��+�*$&��2FWREHU�������

,9��$QQXDO�(PLVVLRQV�5HGXFWLRQV�(VWLPDWHV

7KH�WKLUG�PDLQ� FRQIRUPLW\� FULWHULRQ� UHJDUGV� WKH� FRQVLVWHQF\�RI� WKH�0HWURSROLWDQ�7UDQVSRUWDWLRQ

3ODQ� DQG� WKH� 7UDQVSRUWDWLRQ� ,PSURYHPHQW� 3URJUDP� ZLWK� WKH� R]RQH� VWDQGDUG� DWWDLQPHQW

GHPRQVWUDWLRQ�DQG�UHDVRQDEOH�IXUWKHU�SURJUHVV�UHTXLUHPHQWV�XQGHU�WKH�6WDWH�,PSOHPHQWDWLRQ�3ODQ�

&RQVLVWHQF\�ZLWK�WKH�6,3��DV�VWDWHG�HDUOLHU��LV�GHPRQVWUDWHG�E\�PHHWLQJ�WKH�WKUHH�FRQIRUPLW\�WHVWV�

¦EXGJHW§��¦EXLOG�QR�EXLOG§��DQG�¦EHORZ�WKH�EDVH�\HDU�PD[LPXP§�

7R�DGGUHVV�WKLV�FULWHULRQ��+�*$&�KDV�GHYHORSHG�WKH�IROORZLQJ�HYDOXDWLRQ�FRPSRQHQWV�

x� %DVH�\HDU�LQYHQWRU\���$�EDVH�HVWLPDWH�RI�HPLVVLRQV����QDPHO\�WKH�EDVH�\HDU������

x� %DVHOLQH��1R�%XLOG��6FHQDULRV���6FHQDULRV�ZHUH�FRQVWUXFWHG�IRU�WKH�\HDUV������������������

������UHSUHVHQWLQJ�WKH�K\SRWKHWLFDO�RXWFRPH�LI�WKH�WUDQVSRUWDWLRQ�V\VWHP�ZHUH�WR�GHYHORS�QR

IXUWKHU�WKDQ�WKH�%DVHOLQH�WUDQVSRUWDWLRQ�V\VWHP
�
���7KH�%DVHOLQH�WUDQVSRUWDWLRQ�V\VWHP�LQFOXGHV

WKH�H[LVWLQJ�V\VWHP�DV�ZHOO�DV�SURSRVHG� IDFLOLWLHV� IURP�WKH� ILUVW� WKUHH�\HDUV�RI� WKH�SUHYLRXVO\

FRQIRUPLQJ�073��$&&(66�������DQG�7,3�������¤������7,3��DQG�SURSRVHG�IDFLOLWLHV�ZKLFK

KDYH�FRPSOHWHG�WKH�1(3$�SURFHVV���7KHVH�SURSRVHG�IDFLOLWLHV�DUH�SODFHG�LQWR�WKH�DSSURSULDWH

DQDO\VLV�\HDU�EDVHG�RQ�WKH�DVVXPHG�RSHUDWLRQDO�GDWH�RI�WKH�IDFLOLW\�

�����������������������������������������������
�
����

�
7KH�FRQIRUPLW\�UXOH�ZKLFK�QRQDWWDLQPHQW�DUHDV�LQ�WKH�VWDWH�FXUUHQWO\�RSHUDWH�XQGHU�FRQWDLQV�D�UHTXLUHPHQW

WKDW�WKH�ILUVW�DQDO\VLV�\HDU�LQ�R]RQH�QRQDWWDLQPHQW�DUHDV�WR�EH�QR�ODWHU�WKDQ��������+RZHYHU��D�PHPRUDQGXP

LVVXHG�E\�3HWHU�$��/RPEDUG��'LUHFWRU�RI�3ODQQLQJ�DQG�3URJUDP�'HYHORSPHQW��)+:$�5HJLRQ����2FWREHU����

������VWDWHG�WKDW�FRQIRUPLW\�DQDO\VLV�DQG�GHWHUPLQDWLRQV�RFFXUULQJ�LQ������GR�QRW�KDYH�WR�DGGUHVV�WKH

UHTXLUHPHQWV�RI�WKH�FRQIRUPLW\�UXOH�SHUWDLQLQJ�WR�WKH�DQDO\VLV�RI������
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x� $FWLRQ� �%XLOG��6FHQDULRV�� �6FHQDULRV�ZHUH� FRQVWUXFWHG� IRU� WKH� \HDUV� ������ ������ ����� DQG

������ UHSUHVHQWLQJ� WKH� RXWFRPH� LI� WKH� SURMHFWV� EH\RQG� WKH� %DVHOLQH� VFHQDULR� FRQWDLQHG� LQ

9,6,21������DUH�FRQVWUXFWHG��$V�ZLWK�WKH�%DVHOLQH�VFHQDULRV�SURSRVHG� IDFLOLWLHV�DUH�SODFHG

LQWR�WKH�DSSURSULDWH�DQDO\VLV�\HDU�EDVHG�XSRQ�WKH�DVVXPHG�RSHUDWLRQDO�GDWH�RI�WKH�IDFLOLW\�

7KH� VFHQDULRV� ZHUH� GHYHORSHG� WR� HYDOXDWH� PRELOH� VRXUFH� 92&� HPLVVLRQV�� DV� VWDWHG� LQ� WKH

EDFNJURXQG� VHFWLRQ�� �$V� WKHUH� FXUUHQWO\� H[LVWV� QR� UHTXLUHPHQW� WR� HYDOXDWH� 12[�� QR� DQDO\VLV� LV

SUHVHQWHG�KHUHLQ�ZLWK�UHJDUG�WR�12[�

7KH�UHVXOWV�RI�WKH�HPLVVLRQV�DQDO\VLV�LV�VKRZQ�LQ�7DEOH����

7DEOH���

&21)250,7<�),1',1*�2)�7+(�9,6,21������073
92/$7,/(�25*$1,&�&203281'6�(0,66,216�$1$/<6,6

�WRQV�SHU�GD\�

&$7(*25<

92/$7,/(�25*$1,&�&203281'6

����

%DVH

����

%DVHOLQH

����

$FWLRQ

����

%DVHOLQH

����

$FWLRQ

����

%DVHOLQH

����

$FWLRQ

����

%DVHOLQH

����

$FWLRQ

+LJKZD\�(PLVVLRQV ������ ������ ������ ������ ������ ������ ������ ������ ������

(PLVVLRQV�UHGXFWLRQV�IURP�1RQ�$GGHG�&DSDFLW\��1�$�&��SURMHFWV�

&0$4�SURMHFWV 1�$ ���� ���� ���� ���� ���� ���� ���� ����

$OWHUQDWLYH�)XHO

3URJUDPV
1�$ 1�$ 1�$ ���� ���� ���� ���� ���� ����

%XV�&RQYHUVLRQV�WR

1DWXUDO�*DV
1�$ 1�$ 1�$ 1�$ 1�$ 1�$ 1�$ ���� ����

,�0�5HPRWH

6HQVLQJ
1�$ ���� ���� ���� ���� ���� ���� ���� ����

7RWDO�HPLVVLRQV

DIWHU�1�$�&

DGMXVWPHQWV

������ ������ ������ ������ ������ ������ ������ ������ ������

�����6,3�%XGJHW� ������ ������ 1�$ ������ 1�$ ������ 1�$ ������

6RXUFH��+�*$&��'HFHPEHU���������6RXUFH�IRU������HVWLPDWHV���)LQDO������%DVH�<HDU�2]RQH�6WDWH� ,PSOHPHQWDWLRQ�3ODQ�2Q�

5RDG�0RELOH�6RXUFH�(PLVVLRQV�,QYHQWRU\���+�*$&��0D\��������7RWDOV�PD\�QRW�VXP�GXH�WR�URXQGLQJ�
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,9��$��+LJKZD\�(PLVVLRQV�(VWLPDWHV

$V�GHVFULEHG�HDUOLHU��HPLVVLRQV�HVWLPDWHV�DUH�FDOFXODWHG�XVLQJ�WUDYHO�GHPDQG�PRGHO�GDWD�DQG�(3$

PRELOH�VRXUFH�HPLVVLRQ�UDWHV���7KH�UHVXOWV�DUH�VKRZQ�LQ�WKH�ILUVW� OLQH�RI�7DEOH�����LQGLFDWLQJ�WKDW

WUDQVSRUWDWLRQ�HPLVVLRQV�FRQWLQXH�WR�GHFOLQH�WKURXJK�WKH�GHVLJQDWHG�R]RQH�DWWDLQPHQW�\HDU�IRU�WKH

UHJLRQ�

,9��%��(PLVVLRQV�5HGXFWLRQV�0HDVXUHV

&RQJHVWLRQ�0LWLJDWLRQ�DQG�$LU�4XDOLW\�3URMHFWV�DQG�7UDQVSRUWDWLRQ�&RQWURO�0HDVXUHV

8QGHU�WKH�&RQJHVWLRQ�0LWLJDWLRQ�DQG�$LU�4XDOLW\�,PSURYHPHQW��&0$4��3URJUDP�WKH�QRQ�DGGHG�

FDSDFLW\� WUDQVSRUWDWLRQ� SURMHFWV� DUH� HOLJLEOH� IRU� &0$4� IXQGV� LQ� QRQDWWDLQPHQW� DUHDV�� � 7KH

SURMHFWV�IXQGHG�ZLWK�&0$4�IXQGV�DUH�DLPHG�DW�UHGXFLQJ�PRELOH�VRXUFH�HPLVVLRQV�� � ,Q�DGGLWLRQ�

WKH� FRQIRUPLW\� DQDO\VLV� DWWHPSWV� WDNHV� LQWR� DFFRXQW� DQ\� RWKHU� WUDQVSRUWDWLRQ� FRQWURO� PHDVXUHV

�7&0V����([DPSOH�RI�&0$4�DQG�RU�7&0�SURMHFWV�LQ�WKLV�DQDO\VLV�LQFOXGH�

x� 5HJLRQDO�&RPSXWHUL]HG�7UDIILF�6LJQDO�6\VWHP��5&766�

x� $UWHULDO�7UDIILF�0DQDJHPHQW�6\VWHPV��$706�

x� ,QWHUVHFWLRQ�LPSURYHPHQWV

x� 3DUN�DQG�ULGH�ORWV

x� +LJK�2FFXSDQF\�9HKLFOH�/DQHV��+29�

x� 7UDQVLW�VHUYLFH�SURMHFWV

0HWKRGRORJLHV�IRU�HVWLPDWLQJ�WKH�HPLVVLRQV�UHGXFWLRQV�UHODWLQJ� WR�&0$4�7&0�SURMHFWV�DV�ZHOO

DV�WKH�DFWXDO�&0$4�7&0�SURMHFWV�XVHG�LQ�WKH�SODQ
V�HPLVVLRQV�UHGXFWLRQ�DQDO\VLV�DUH�GLVFXVVHG�LQ

GHWDLO�LQ�$SSHQGL[�(���

7KH� ����� ¦%DVHOLQH§� FRQWDLQV� DOO� H[LVWLQJ� DQG� FRPPLWWHG� QRQ�DGGHG�FDSDFLW\� URDGZD\� SURMHFWV

IURP�WKH������7,3�WKDW�ZLOO�EH�RSHUDWLRQDO�E\�WKH�HQG�RI�)<������DQG�PHHW�WKH�EDVHOLQH�FULWHULD�

)RU� WKH� &0$4�7&0� HYDOXDWLRQ�� D� SURMHFW� PHHWLQJ� WKH� EDVHOLQH� FULWHULD� PXVW� HLWKHU� EH� XQGHU

FRQVWUXFWLRQ�RU�LW�ZDV�OLVWHG�LQ�WKH�ILUVW���\HDUV�RI�WKH�SUHYLRXVO\�FRQIRUPLQJ�SODQ�DQG�RU�7,3���7KH
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SURMHFWV�ZHUH�DQDO\]HG�ZLWK������������������DQG������HPLVVLRQ�IDFWRUV�WR�GHWHUPLQH�WKH�OHYHO�RI

HPLVVLRQ�UHGXFWLRQV�WKDW�ZRXOG�RFFXU�LQ�WKH�UHVSHFWLYH�FDOHQGDU�\HDU�

7KH������¦$FWLRQ§�VFHQDULR�FRQWDLQV�DOO�SURMHFWV�IURP�WKH������EDVHOLQH�DV�GHVFULEHG�DERYH�SOXV

DQ\�QRQ�DGGHG�FDSDFLW\�SURMHFWV�ZLWK�DQ�HVWLPDWHG�OHWWLQJ�GDWH�EHWZHHQ�)<�����������WKDW�ZLOO

EH�RSHUDWLRQDO�E\�)<�������EXW�GR�QRW�PHHW�WKH�EDVHOLQH�FULWHULD�

7KH������ ¦%DVHOLQH§� LQFOXGHV�SURMHFWV� IURP� WKH� ����� EDVHOLQH� SOXV� SURMHFWV�ZLWK� D� OHWWLQJ� GDWH

EHWZHHQ� )<� ���������� WKDW�ZLOO� EH� RSHUDWLRQDO� E\� WKH� HQG� RI� )<� ����� DQG�PHHW� WKH� EDVHOLQH

FULWHULD���7KH������¦$FWLRQ§�LQFOXGHV�DOO�SURMHFWV�IURP�WKH�SUHYLRXV�EDVHOLQH�DQG�DFWLRQ�VFHQDULRV�

,Q�DGGLWLRQ��WKLV�VFHQDULR�LQFOXGHV�SURMHFWV�ZLWK�DQ�HVWLPDWHG�OHWWLQJ�GDWH�EHWZHHQ�)<����������

DQG�DUH�H[SHFWHG�WR�EH�RSHUDWLRQDO�E\�)<�������EXW�GR�QRW�PHHW�WKH�EDVHOLQH�FULWHULD�

3URMHFWV�LQ�WKH������¦%DVHOLQH§�LQFOXGH�DOO�SUHYLRXV�SURMHFWV�EDVHOLQH� IURP�WKH�SUHYLRXV�EDVHOLQH

VFHQDULRV� SOXV� SURMHFWV� ZLWK� DQ� HVWLPDWHG� OHWWLQJ� GDWH� EHWZHHQ� )<� ���������� WKDW� ZLOO� EH

RSHUDWLRQDO�E\�)<������DQG�PHHW�WKH�EDVHOLQH�FULWHULD���7KH������¦$FWLRQ§�FRQWDLQV�SURMHFWV�IURP

WKH�SUHYLRXV�EDVHOLQH�DQG�DFWLRQ�VFHQDULRV��LQ�DGGLWLRQ�WR�SURMHFWV�ZLWK�D�OHWWLQJ�GDWH�EHWZHHQ�)<

�����������EXW�GR�QRW�PHHW�WKH�EDVHOLQH�FULWHULD���7KHVH�SURMHFWV�DUH�DVVXPHG�WR�EH�RSHUDWLRQDO�E\

WKH�HQG�RI�)<������

7KH������¦%DVHOLQH§�VFHQDULR�LV�FRPSRVHG�RI�DOO�SURMHFWV�IURP�WKH�EDVHOLQH�VFHQDULRV�SUHYLRXVO\

GHVFULEHG���,Q�DGGLWLRQ��SURMHFWV�KDYLQJ�DQ�HVWLPDWHG�OHWWLQJ�GDWH�EHWZHHQ�)<�����������WKDW�ZLOO

EH�RSHUDWLRQDO� E\� WKH� HQG�RI� )<� ����� DUH� DOVR� LQFOXGHG�� � 7KHVH� SURMHFWV� DUH� DOVR� VXEMHFWHG� WR

PHHWLQJ�WKH�EDVHOLQH�FULWHULD���7KH������¦$FWLRQ§�FRQWDLQV�SURMHFWV�IURP�WKH�SUHYLRXV�EDVHOLQH�DQG

DFWLRQ�VFHQDULRV��LQ�DGGLWLRQ�WR�SURMHFWV�KDYLQJ�D�OHWWLQJ�GDWH�EHWZHHQ�)<�����������WKDW�ZLOO�EH

RSHUDWLRQDO�E\�)<�������EXW�GR�QRW�PHHW�WKH�EDVHOLQH�FULWHULD�

3HUWLQHQW�FDOHQGDU�\HDU�HPLVVLRQV�IDFWRUV�ZHUH�DSSOLHG�IRU�HDFK�DQDO\VLV�\HDU���7R�GHWHUPLQH�WRWDO

QHW�HPLVVLRQV��WKH�HPLVVLRQ�HVWLPDWHV�ZHUH�WKHQ�VXEWUDFWHG�IURP�WKH�HPLVVLRQV�UHVXOWLQJ�IURP�WKH

URDGZD\��$FWLRQ��DQG�¦%DVHOLQH§�VFHQDULRV�IRU�HDFK�DQDO\VLV�\HDU���$�OLVWLQJ�RI�DOO�&0$4�SURMHFWV

LV�FRQWDLQHG�LQ�$SSHQGL[�(���RI�WKLV�GRFXPHQW�
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%XV�&RQYHUVLRQV�WR�1DWXUDO�*DV�(YDOXDWLRQ�3URFHGXUHV

$OO� WUDQVLW� DQG� VFKRRO� EXV� IOHHWV� RI� ��� RU� PRUH� YHKLFOHV� ZLWKLQ� WKH� QRQDWWDLQPHQW� DUHD� DUH

PDQGDWHG�E\�ERWK�6WDWH� DQG�)HGHUDO� VWDWXWHV� WR� FRQYHUW� WR� DQ� DOWHUQDWLYH� IXHO�� �1DWXUDO� JDV�� LQ

HLWKHU�JDVHRXV�RU�OLTXLG�IRUP��LV�WKH�DOWHUQDWLYH�IXHO�RI�FKRLFH�IRU�VHYHUDO�ODUJH�EXV�IOHHWV��LQFOXGLQJ

0(752�� %UD]RV� 7UDQVLW�� DQG� *DOYHVWRQ� ,VODQG� 7UDQVLW�� � (PLVVLRQV� EHQHILWV� IRU� QDWXUDO� JDV

SRZHUHG�EXV� FRQYHUVLRQV�ZHUH�EDVHG�XSRQ�HVWLPDWHG� QDWXUDO� JDV� KHDY\�GXW\� HPLVVLRQV� IDFWRUV�

UHTXLUHG�EXV�FRQYHUVLRQ�VFKHGXOHV�DQG�HVWLPDWHG�DQQXDO�DYHUDJH�EXV�PLOHV�WUDYHOHG��

&OHDQ�)XHO�3URJUDPV

7KH�&OHDQ�)XHO� 3URJUDPV� LQFRUSRUDWH� ERWK� WKH�7H[DV�$OWHUQDWLYH� )XHOV� )OHHW� 3URJUDP� �7$))�

DQG� WKH� +RXVWRQ�*DOYHVWRQ� $OWHUQDWLYH� )XHOHG�9HKLFOH� �$)9�� 3URJUDP� DV� ZHOO� DV� WKH� )HGHUDO

&OHDQ�)XHO�3URJUDP�� �7KH�7$))�PDQGDWHV� WKDW� D� FHUWDLQ� SHUFHQWDJH� RI� YHKLFOHV� LQ� SULYDWH� DQG

SXEOLF�IOHHWV�RI����RU�PRUH��D�YHKLFOH�LV�GHILQHG�DV�DOO�OLJKW�GXW\�YHKLFOH�DQG�WUXFNV�OHVV�WKDQ������

OE��JURVV�YHKLFOH�ZHLJKW��XVH�DQ�DOWHUQDWLYH�IXHO��H�J���JDVHRXV�DQG�OLTXHILHG�QDWXUDO�JDV��PHWKDQRO

RU�PHWKDQRO�JDVROLQH�EOHQGV��HWKDQRO�RU�HWKDQRO�JDVROLQH�EOHQGV��UHIRUPXODWHG�JDV��DQG�HOHFWULFLW\��

DOO� FRQYHUVLRQV�PXVW� PHHW� WKH� ORZ� HPLVVLRQ� YHKLFOH� �/(9�� VWDQGDUG�� � 7KH� $)9� 3URJUDP� ZLOO

VXSSRUW� WKH� HIIRUWV� RI� ORFDO� DQG� VWDWH� JRYHUQPHQWV� LQ� FRPSO\LQJ�ZLWK� WKH� 6%���� E\� SURYLGLQJ

IXQGLQJ�WR�ORFDO�JRYHUQPHQWV�IRU�FRQYHUVLRQV�

7KH� HPLVVLRQ� EHQHILWV� IRU� DOO� DOWHUQDWLYH� IXHO� SURJUDPV� ZHUH� EDVHG� RQ� FRPSDULQJ� WKH� WRWDO

HYDSRUDWLYH� DQG� WDLO� SLSH� HPLVVLRQV� IURP� WKH� DIIHFWHG� IOHHW� YHKLFOHV� WR� WKH� HPLVVLRQV� ZKLFK� WKH

VDPH� QXPEHU� RI� FRQYHQWLRQDO� YHKLFOHV� ZRXOG� SURGXFH� LQ� WKH� DEVHQFH� RI� WKH� IOHHW� SURJUDP�

(PLVVLRQ�HVWLPDWHV�ZHUH�JHQHUDWHG�IRU�WKH�WZR�FDVHV�LQ�RUGHU�WR�HYDOXDWH�WKH�SRWHQWLDO�92&�DQG

12[�HPLVVLRQ�UHGXFWLRQ�EHQHILWV� IURP�WKH�6%����� �)LUVW�� WKH�EDVHOLQH�DFWLRQ� HPLVVLRQ� VWDQGDUGV

ZHUH�HVWLPDWHG�DVVXPLQJ�WKDW�FRYHUHG�IOHHW�YHKLFOHV�PHW�WKH�DSSOLFDEOH�IHGHUDO�VWDQGDUG��7LHU����

6HFRQG�� HPLVVLRQV� ZHUH� HVWLPDWHG� DVVXPLQJ� WKDW� FRYHUHG� IOHHW� YHKLFOHV� PHW� /(9� HPLVVLRQV

VWDQGDUGV�� � 7KH� GLIIHUHQFH� EHWZHHQ� WKH� WZR� HPLVVLRQ� HVWLPDWHV� UHSUHVHQWHG� WKH� HPLVVLRQV

UHGXFWLRQV�EHQHILW�RI�WKH�6%����DQG�$)9�)XHOHG�3URJUDP�UHODWLYH�WR�WKH�IHGHUDO�SURJUDP�

,Q�WHUPV�RI�$OWHUQDWLYH�)XHO�3URJUDPV�HPLVVLRQ�UHGXFWLRQV�VKRZQ�LQ�7DEOH�����WKH�$)9�SURJUDP

KDV� WKH� HIIHFW� RI� DFFHOHUDWLQJ� WKH� HPLVVLRQV� EHQHILWV� RI� WKH� 6%����� )RU� DOO� RWKHU� $FWLRQ� DQG

%DVHOLQH�VFHQDULRV��WKH�HPLVVLRQ�UHGXFWLRQV�VKRZQ�LQ�7DEOH����DUH�D�UHVXOW�RI�WKH�6%����SURJUDP�
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,9��&��7KH�&RQIRUPLW\�7HVWV

$V� LQGLFDWHG� E\� 7DEOH� ���� WKH� FRQIRUPLW\� DQDO\VLV� RI� WKH� 9LVLRQ� ������ 7KH� 0HWURSROLWDQ

7UDQVSRUWDWLRQ�3ODQ�DQG�WKH�����������7UDQVSRUWDWLRQ�,PSURYHPHQW�3URJUDP�GHPRQVWUDWHV�WKDW

WKH�UHTXLUHG�FRQIRUPLW\�WHVWV�DUH�SDVVHG���7KDW�LV�

x� ,Q�QR�VFHQDULR�\HDU�DUH�WKH�HPLVVLRQV�IURP�WKH�$FWLRQ�VFHQDULR�H[SHFWHG�WR�H[FHHG�WKRVH�IURP

WKH�%DVHOLQH�VFHQDULR�

x� ,Q�QR�VFHQDULR�\HDU�DUH�WKH�HPLVVLRQV�IURP�WKH�$FWLRQ�VFHQDULR�H[SHFWHG�WR�H[FHHG�WKH�0RWRU

9HKLFOH�(PLVVLRQV�%XGJHW�RI��������WRQV�92&�SHU�R]RQH�GD\�

x� ,Q�QR�\HDU�DUH�WKH�HPLVVLRQV� IURP�WKH�$FWLRQ�VFHQDULR�H[SHFWHG� WR�H[FHHG� WKRVH�RI� WKH�EDVH

\HDU��������

+HQFH��WKH�WHVWV�IRU�WKH�SODQ�DQG�WKH�7,3�KDYH�EHHQ�PHW�

9��&RQFOXVLRQ

0RELOH�VRXUFH�HPLVVLRQV�HVWLPDWHG�IRU�9,6,21������DQG�WKH�����������7,3�DUH�FRQVLVWHQW�ZLWK

WKH�PRVW�UHFHQW�SURMHFWLRQV�RI�SRSXODWLRQ��HPSOR\PHQW��WUDYHO�DQG�FRQJHVWLRQ�DYDLODEOH���9,6,21

�����GHPRQVWUDWHV�DWWDLQPHQW�RI�7&0�WDUJHWV�HVWDEOLVKHG�LQ�WKH�6,3�DQG�SURYLGHV�IRU�H[SHGLWLRXV

LPSOHPHQWDWLRQ� RI� DGGLWLRQDO� PHDVXUHV� GHVLJQHG� WR� UHGXFH� FRQJHVWLRQ� DQG� YHKLFXODU� WUDYHO

GHPDQG�

+�*$&�EHOLHYHV�WKDW�LW�LV�ERWK�QHFHVVDU\�DQG�DSSURSULDWH�WR�WDNH�FUHGLW�IRU�HPLVVLRQV�UHGXFWLRQV

GXH� WR� WKH� LPSOHPHQWDWLRQ� RI�&0$4�7&0�SURMHFWV�� %XV� &RQYHUVLRQV� WR� 1DWXUDO� *DV� DQG� WKH

7H[DV� $OWHUQDWLYH� )XHO� )OHHW� �7$))�� 3URJUDPV�� JLYHQ� FXUUHQW� DQDO\VLV� PHWKRGRORJLHV� DQG

NQRZOHGJH�RI�WKH�SURJUDPV�

92&�HPLVVLRQV�HVWLPDWHV�IURP�DOO�WKH�$FWLRQ�VFHQDULRV��VKRZQ�LQ�7DEOHV�=��DUH�ORZHU�WKDQ�WKRVH

HVWLPDWHG�IRU�WKH������%DVH�<HDU���$GGLWLRQDOO\��92&�HPLVVLRQV�DUH�ORZHU�WKDQ�WKH�92&�EXGJHW

HVWDEOLVKHG� E\� WKH� ����� 6XSHU6,3�� � )LQDOO\�� HPLVVLRQV� IURP� $FWLRQ� �%XLOG�� VFHQDULRV� DUH

FRQVLVWHQWO\�ORZHU�WKDQ�%DVHOLQH��1R�%XLOG��VFHQDULRV� IRU�DOO�DQDO\VLV�\HDUV��9,6,21�������7KH



9�����DQG�����������7,3�&RQIRUPLW\�$QDO\VLV

�� +�*$&�������

0HWURSROLWDQ�7UDQVSRUWDWLRQ�3ODQ�DQG�WKH�������������7UDQVSRUWDWLRQ� ,PSURYHPHQW�3URJUDP�

WKHUHIRUH�� SDVV� DOO� WKUHH� FRQIRUPLW\� WHVWV� UHTXLUHG� XQGHU� (3$
V� )LQDO� &RQIRUPLW\� 5XOH�� � 7KH

WUDQVSRUWDWLRQ�LPSURYHPHQWV�LQ�9,6,21������073�DQG�WKH�������������7,3�DUH� LQ�FRQIRUPLW\

ZLWK�ERWK�WKH�6,3�DQG�WKH�&OHDQ�$LU�$FW��DV�DPHQGHG�
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