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)URP���6RXWK�)RUN�%RLVH�5HFRYHU\�7HDP��LQFOXGLQJ�86�)RUHVW�6HUYLFH��7URXW�8QOLPLWHG��
8QLYHUVLW\�RI�,GDKR��,GDKR�'HSDUWPHQW�RI�)LVK�DQG�*DPH��DQG�8�6��%XUHDX�RI�
5HFODPDWLRQ�

7R�� -HUU\�*UHJJ��5HJLRQDO�'LUHFWRU��86�%XUHDX�RI�5HFODPDWLRQ�
%ULDQ�6DXHU��+\GUDXOLF�(QJLQHHU��86�%XUHDX�RI�5HFODPDWLRQ�
0DU\�0HOOHPD��+\GURORJLVW��86�%XUHDX�RI�5HFODPDWLRQ�

5H�� $�UHFRPPHQGDWLRQ�IRU������IDOO�RSHUDWLRQDO�DGMXVWPHQWV�LQ�WKH�6RXWK�)RUN�%RLVH�5LYHU�
GRZQVWUHDP�RI�$QGHUVRQ�5DQFK�5HVHUYRLU�

'DWH�� $XJXVW���������

7KH�6RXWK�)RUN�%RLVH�5LYHU��6)%5��GRZQVWUHDP�RI�$QGHUVRQ�5DQFK�5HVHUYRLU�LV�FODVVLILHG�DV�
FULWLFDO�KDELWDW�IRU�EXOO�WURXW���7KH�FULWLFDO�KDELWDW�VXSSRUWV�)RUDJLQJ��0LJUDWLRQ�DQG�
2YHUZLQWHULQJ��)02��KDELWDW�IRU�D�SRUWLRQ�RI�WKH�$UURZURFN�5HVHUYRLU�PLJUDWRU\�EXOO�WURXW�
SRSXODWLRQ���7KH�6)%5�DOVR�VXSSRUWV�D�UHJLRQDOO\��LI�QRW�QDWLRQDOO\��UHQRZQHG�WDLOZDWHU�WURXW�
ILVKHU\��5DLQERZ�WURXW�FRQWULEXWH�WR�WKH�SUH\�EDVH�IRU�EXOO�WURXW�DQG�UHO\�RQ�WKH�VDPH�KDELWDW�IRU�
VXUYLYDO���$�UHFHQW�XVH�DQG�HFRQRPLF�VXUYH\�LQGLFDWHG�WKDW�DQJOHUV�WRRN��������WULSV�WR�WKH�6)%5�
DQG�VSHQW������������LQ�ILVKLQJ�WULS�UHODWHG�H[SHQVHV�GXULQJ��������

$�ODUJH�ZLOGILUH�EXUQHG�WKH�ORZHU�SRUWLRQ�RI�WKH�6)%5�GUDLQDJH�GXULQJ�$XJXVW�������0RVW�RI�WKH�
XSODQG�VORSHV�RI�WKH�6)5%�GRZQVWUHDP�RI�$QGHUVRQ�5DQFK�5HVHUYRLU�ZHUH�EXUQHG�DV�ZDV�D�KLJK�
SURSRUWLRQ�RI�WKH�ULSDULDQ�YHJHWDWLRQ�LQ�WKH�PDLQVWHP�DQG�WULEXWDULHV��'XULQJ�PLG�6HSWHPEHU��
UHODWLYHO\�KHDY\�UDLQVWRUPV�IHOO�RQ�H[SRVHG�KLOO�VORSHV�DQG�FDXVHG�H[WHQVLYH�VHGLPHQW�DQG�GHEULV�
VOLGHV��,QLWLDOO\��ILYH�WULEXWDULHV�DQG�XQ�QDPHG�GUDLQDJHV�FRQWULEXWHG�WKH�PRVW�VHGLPHQW�WR�WKH����
PLOHV�RI�WKH�6)%5�GRZQVWUHDP�RI�$QGHUVRQ�5DQFK�'DP���'XULQJ�WKH�ZLQWHU�RI������������
DGGLWLRQDO�UDLQV�DQG�VQRZPHOW�UHVXOWHG�LQ�DGGLWLRQDO�GHEULV�IORZV�IURP�WULEXWDULHV�ORZHU�LQ�WKH�
6)%5��

)LUH�DQG�WKH�UHVXOWLQJ�VHGLPHQW�DQG�GHEULV�VOLGHV�DUH�D�QDWXUDO�DQG�UHJXODU�RFFXUUHQFH�LQ�VRXWKHUQ�
,GDKR�DQG�WKH�,GDKR�%DWKROLWK��,Q�QDWXUDO�V\VWHPV��ILUHV�LPSDFW�ILVK�SRSXODWLRQV�SRVLWLYHO\�DQG�
QHJDWLYHO\��,Q�PDQDJHG�V\VWHPV��LPSDFWV�PD\�EH�PRUH�RU�OHVV�VHYHUH�GHSHQGLQJ�RQ�
FLUFXPVWDQFHV��&KDQJHV�LQ�VHGLPHQW�UHJLPHV�PD\�EH�RQH�RI�WKH�ODUJHVW�FKDQJHV�WR�VWUHDP�
QHWZRUNV�SRVW�ILUH��$�WUHPHQGRXV�DPRXQW�RI�ILQH�VHGLPHQW�ZDV�DGGHG�WR�WKH�6)%5�GXULQJ�WKHVH�
HYHQWV��)LQH�VHGLPHQWV�DIIHFWHG�WKH�TXDOLW\�DQG�TXDQWLW\�RI�RYHUZLQWHULQJ�KDELWDW�E\�ILOOLQJ�LQ�
VLGH�FKDQQHOV�DQG�LQWHUVWLWLDO�VSDFHV�DORQJ�WKH�VKRUHOLQH��WKHVH�KDELWDW�IHDWXUHV�DUH�FULWLFDO�IRU�WKH�
VXUYLYDO�RI�EXOO�WURXW��UDLQERZ�WURXW��DQG�WKHLU�SUH\�EDVHV��5HGXFHG�TXDOLW\�DQG�TXDQWLW\�RI�
RYHUZLQWHULQJ�KDELWDW�DQG�VSDZQLQJ�KDELWDW�IRU�SUH\�ILVKHV�DIIHFW�EXOO�WURXW���)LVKHULHV�VXUYH\V�LQ�
WKH�IDOO�RI������DQG�VSULQJ�RI������VKRZ�UHGXFHG�QXPEHUV�RI�DJH���UDLQERZ�WURXW�WKDW�ZLOO�
VXSSRUW�WKH�IXWXUH�UDLQERZ�WURXW�ILVKHU\�DQG�VHUYH�DV�SUH\�ILVK�IRU�EXOO�WURXW��,Q�D�QDWXUDO�V\VWHP��
WKHVH�VHGLPHQW�LQSXWV�DUH�VRUWHG�DQG�WUDQVSRUWHG�XQGHU�QDWXUDOO\�RFFXUULQJ�KLJK�IORZV�GXULQJ�
VSULQJ�VQRZPHOW��,Q�UHJXODWHG�V\VWHPV��VXFK�DV�WKH�6)%5��KLJK�IORZ�HYHQWV�DUH�DWWHQXDWHG�WR�
PLWLJDWH�IORRG�ULVN�DQG�WR�VWRUH�ZDWHU�IRU�LUULJDWLRQ��DQG�RWKHU�XVHV����7KH�UHJXODWHG�IORZV�UHVXOW�
LQ�ORZHU�SHDN�IORZV�HVSHFLDOO\�LQ�SRRU�ZDWHU�\HDUV�RU�\HDUV�ZLWK�ORZ�FDUU\RYHU�VWRUDJH�OLNH�WKH�
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ZLQWHU�RI������������'XULQJ�WKHVH�FRQGLWLRQV��OHVV�ILQH�VHGLPHQW�LV�WUDQVSRUWHG�OHDGLQJ�WR�ORQJHU�
WHUP�GHWULPHQWDO�LPSDFWV�WR�EXOO�WURXW��WKHLU�KDELWDWV��DQG�RWKHU�DTXDWLF�ELRWD����

,Q�UHVSRQVH�WR�VXEVWDQWLDO�SXEOLF�FRQFHUQ��D�PXOWL�DJHQF\�WHDP�ZDV�IRUPHG�WR�GHYHORS�
UHFRPPHQGDWLRQV�WR�PLQLPL]H�WKH�LPSDFW�WR�WURXW�SRSXODWLRQV�DQG�KDVWHQ�UHFRYHU\��7KLV�WHDP�
LQFOXGHV�VWDII�IURP�86�)RUHVW�6HUYLFH��86�%XUHDX�RI�5HFODPDWLRQ��5HFODPDWLRQ���8QLYHUVLW\�RI�
,GDKR��8�RI�,���7URXW�8QOLPLWHG��DQG�,GDKR�'HSDUWPHQW�RI�)LVK�DQG�*DPH����0HHWLQJV�ZHUH�KHOG�
RQ�1RYHPEHU����������0DUFK����������0D\�����������DQG�-XO\������������ ,QLWLDOO\��WKH�JURXS�
GHYHORSHG�D�OLVW�RI�GDWD�QHHGV�LQ�RUGHU�WR�DVVHVV�SRWHQWLDO�UHVSRQVHV�WR�PLWLJDWH�RU�UHGXFH�WKH�
HIIHFWV�RI�WKH�ILUHV�DQG�UHVXOWLQJ�GHEULV�IORZV���5HFHQW�ILVKHULHV�DQG�KDELWDW�GDWD�ZHUH�DVVHPEOHG��
D�VHGLPHQW�WUDQVSRUW�PRGHO�GHYHORSHG��DQG�ZDWHU�IRUHFDVWLQJ�ZDV�UHYLHZHG��$IWHU�GLVFXVVLQJ�
SUHOLPLQDU\�UHVXOWV�IURP�VHGLPHQW�PRGHO�DQG�UHFHQW�ILVK�VXUYH\V��WKH�WHDP�UHFRPPHQGHG��RQ�
$SULO�����������WKDW�WKH�6)%5�EH�KHOG�DW�����FIV�XQWLO�DIWHU�0HPRULDO�'D\�ZHHNHQG�DQG�D�
IOXVKLQJ�SXOVH�EH�SURYLGHG�LQ�ODWH�0D\�HDUO\�-XQH��0DLQWDLQLQJ�ORZHU�IORZV�VHUYHG�WKUHH�
SXUSRVHV��

��� 3URYLGH�DV�PXFK�VWDELOLW\�DV�SRVVLEOH�GXULQJ�WKH�UDLQERZ�WURXW�VSDZQLQJ�SHULRG��
��� 3URYLGH�VWDELOLW\�IRU�LQFXEDWLQJ�UDLQERZ�WURXW�HJJV��DQG��
��� ,QFUHDVH�UHVHUYRLU�VWRUDJH��LQ�DQWLFLSDWLRQ�WKDW�LQFUHDVHG�VWRUDJH�ZRXOG�HQDEOH�D�IOXVKLQJ�

SXOVH�WKDW�FRXOG�EH�XVHG�WR�PRELOL]H�ILQH�VHGLPHQW�GXULQJ�WKH������VSULQJ�UXQRII�SHULRG���

7KH�WHDP�EHOLHYHG�WKLV�VWUDWHJ\�ZRXOG�KDYH�SURYLGHG�EHQHILWV�WR�WKH�ILVK�DQG�PDFUR�LQYHUWHEUDWH�
FRPPXQLWLHV�DV�ZHOO�DV�DTXDWLF�KDELWDWV�ZKLOH�VWLOO�PHHWLQJ�RWKHU�ZDWHU�PDQDJHPHQW�REOLJDWLRQV��
7KH�6)%5�IORZV�ZHUH�PDLQWDLQHG�DW�����FIV�XQWLO�DIWHU�0HPRULDO�'D\�ZHHNHQG��KRZHYHU��
VWRUDJH�LQ�WKH�%RLVH�5LYHU�V\VWHP�SUHFOXGHG�D�IOXVKLQJ�HYHQW�DV�WKHUH�ZDV�OLWWOH�URRP�WR�VWRUH�WKH�
IOXVKHG�ZDWHU�LQ�WKH�ORZHU�V\VWHP��$UURZURFN�DQG�/XFN�3HDN�UHVHUYRLUV����7KH�WHDP�EHOLHYHV�WKDW�
D�SXOVLQJ�IORZ�LV�DQ�LPSRUWDQW�VWHS�WR�KDVWHQ�UHFRYHU\�RI�LPSRUWDQW�ILVK�SRSXODWLRQV�DQG�KDELWDWV�
IRXQG�ZLWKLQ�WKH�6)%5��$V�VXFK��WKH�WHDP�UHFRQYHQHG�DIWHU�OHDUQLQJ�WKDW�D�VSULQJ�IOXVK�ZDV�QRW�
SRVVLEOH�WR�XSGDWH�WKH�VHGLPHQW�PRGHO�DQG�GLVFXVV�RSWLRQV�IRU�D�IOXVKLQJ�SXOVH�ODWHU�GXULQJ�WKH�
�����ZDWHU�\HDU���

0RGHOHUV�IURP�8�RI�,¶V�(FRK\GUDXOLFV�JURXS�GHYHORSHG�D���GLPHQVLRQDO���'��FRXSOHG�K\GUDXOLF�
DQG�VHGLPHQW�WUDQVSRUW�PRGHO�RI�6)%5��EHWZHHQ�$QGHUVRQ�5DQFK�'DP�*DJH�DQG�1HDO�%ULGJH��
WR�VLPXODWH�VHGLPHQW�WUDQVSRUW�WKURXJK�WKH�V\VWHP��7KH�VHGLPHQW�WUDQVSRUW�PRGHO�DVVXPHV�DOO�WKH�
VHGLPHQWV�ZLWKLQ�WKH�FKDQQHO�DUH�DYDLODEOH�IRU�WUDQVSRUW�DQG�WKHUH�LV�QR�DGGLWLRQDO�VHGLPHQW�
LQSXWV�IURP�WULEXWDULHV�RU�KLOO�VORSHV��7KH�YROXPH�RI�UHFHQWO\�GHSRVLWHG�VHGLPHQW��GHEULV�IDQ��ZDV�
HVWLPDWHG�E\�ILHOG�PHDVXUHPHQWV�DW�IRXU�VHSDUDWH�ORFDWLRQV��$�WRWDO�RI�ILYH�GHEULV�IDQV�ZHUH�
LGHQWLILHG�ZLWKLQ����PLOHV�GRZQVWUHDP�RI�$QGHUVRQ�5DQFK�'DP���7KH��'�VHGLPHQW�PRGHO�
SUHGLFWV�WKDW�VL]H�RI�VHGLPHQW�WKDW�ZLOO�PRYH�XQGHU�FHUWDLQ�IORZ�YROXPHV�JLYHQ�WKH�FKDQQHO�FURVV�
VHFWLRQDO�VKDSH�DQG�VORSH���6HGLPHQW�SDUWLFOHV�OHVV�WKDQ�WKH�VL]H�XVHG�E\�VSDZQLQJ�ILVKHV�ZHUH�
FRQVLGHUHG�LQ�WKH�PRGHO���([LVWLQJ�/L'$5�'(0�GDWD�ZDV�XVHG�WR�H[WUDFW�FURVV�VHFWLRQDO�GHSWK�
GDWD�WR�PRUH�DFFXUDWHO\�LGHQWLI\�GHSWK�RI�UHFHQWO\�GHSRVLWHG�VHGLPHQW�DQG�LGHQWLI\�ZKHUH�
UHGLVWULEXWLRQ�RI�VHGLPHQW�ZRXOG�RFFXU�XQGHU�HDFK�IORZ�VFHQDULR��7KUHH�GLIIHUHQW�GLVFKDUJH�
PDJQLWXGH�DQG�GXUDWLRQ�VFHQDULRV��EDVHG�RQ�UHFRPPHQGDWLRQV�RI�WKH�WHDP��ZHUH�XVHG�WR�
LQYHVWLJDWH�WRWDO�YROXPH�RI�VHGLPHQW�WUDQVSRUW�IURP�GHEULV�IDQV��XSSHU�FDQ\RQ�DQG�FDQ\RQ�
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VHFWLRQV���'LVFKDUJH�VFHQDULRV�LQFOXGHG�D�SXOVH�RI������FIV�IRU���GD\V�������FIV�IRU���GD\V��DQG�
�����FIV�IRU�WKUHH�PRQWKV��

6HGLPHQW�WUDQVSRUW�VLPXODWLRQV�EDVHG�RQ�WKH��'�PRGHO�VKRZHG�WKDW�WKH������LUULJDWLRQ�IORZV�RI�
�����FIV�PRYH�VRPH�VHGLPHQW�EXW�GR�QRW�HURGH�WKH�GHEULV�IDQV�FRPSOHWHO\��3DUW�RI�WKH�PRELOL]HG�
VHGLPHQW�LV�GHSRVLWHG�LQ�ORZHU�YHORFLW\�UHDFKHV�OLNH�SRROV�DQG�WKH�UHPDLQLQJ�VHGLPHQW�UHPDLQV�LQ�
WUDQVSRUW��$������FIV�SXOVH��6FHQDULR����GRHV�QRW�YLVLEO\�FKDQJH�WKH�VHGLPHQW�WUDQVSRUW�LQ�
FRPSDULVRQ�WR�����FIV��$������FIV�RU�KLJKHU�IORZ�SXOVH��6FHQDULR����FDXVHV�D�GHWHFWDEOH�FKDQJH�
LQ�VORSH�RI�WKH�FXPXODWLYH�VHGLPHQW�YROXPH�DW�WKH�FRQWURO�FURVV�VHFWLRQ��$�FRQVWDQW������
FIV��6FHQDULR����GLVFKDUJH�IRU�WKUHH�PRQWKV�ZRXOG�HURGH�WKH�GHEULV�IDQV�PRUH�H[WHQVLYHO\�WKDQ�
WKH�SUHYLRXV�WZR�VFHQDULRV����DQG�����EXW�WKH�PDMRULW\�RI�VHGLPHQWV�DUH�QRW�WUDQVSRUWHG�LQWR�
$UURZURFN�5HVHUYRLU�RQO\�UHGLVWULEXWHG�WR�ORZ�YHORFLW\�DUHDV�DORQJ�WKH�6)%5��$QDO\VLV�RI�
SRWHQWLDO�GHSRVLWLRQDO�DUHDV�VKRZV�WKDW�RYHUZLQWHULQJ�KDELWDW�DQG�VSDZQLQJ�UHDFKHV�VKRXOG�QRW�
H[SHULHQFH�ODUJH�GHSRVLWV�RI�ILQH�VHGLPHQWV��LPSURYLQJ�WKH�TXDOLW\�RI�ERWK�KDELWDW�W\SHV��

.H\�ILQGLQJV�IURP�ODWHVW�PRGHOLQJ��

x �$�IORZ�SXOVH�RI������FIV�IRU���GD\V�GRHV�QRW�YLVLEO\�FKDQJH�WKH�VHGLPHQW�WUDQVSRUW��
x�$�IORZ�SXOVH�RI������FIV�RU�JUHDWHU�IRU���GD\V�FDXVHV�D�GHWHFWDEOH�FKDQJH�LQ�WKH�

GHSRVLWLRQ�RI�VHGLPHQW�ZKLOH�LPSURYLQJ�WKH�TXDOLW\�RI�ERWK�RYHUZLQWHULQJ�DQG�
VSDZQLQJ�KDELWDW��

x�)ORZV�LQ�H[FHVV�RI������FIV��VXVWDLQHG�IRU�DV�ORQJ�DV�WKUHH�PRQWKV�ZLOO�PRELOL]H�ILQH�
VHGLPHQWV�EXW�ZLOO�QRW�IOXVK�WKHP�RXW�RI�WKH�ULYHU�FRUULGRU�LQWR�$UURZURFN�5HVHUYRLU��

:H�UHFRPPHQG�D�IORZ�SXOVH�RI�DW�OHDVW������FIV�IRU�D�PLQLPXP�RI�HLJKW�GD\V�EDVHG�RQ�WKH�QHZ�
UHVXOWV�IURP�8�RI�,¶V�VHGLPHQW�WUDQVSRUW�PRGHO���7KH�UHFRPPHQGHG�SXOVLQJ�IORZV�GHSLFWHG�LQ�
7DEOH���DUH�EDVHG�RQ�WKLV�UHFRPPHQGDWLRQ��DV�ZHOO�DV�GLVFXVVLRQV�ZLWK�5HFODPDWLRQ�ZDWHU�
PDQDJHUV�UHJDUGLQJ�ZDWHU�EDODQFHV�GHOLYHULHV�ZLWKLQ�WKH�%RLVH�5LYHU�V\VWHP��DQG�RWKHU�EXOO�WURXW�
(6$�UHTXLUHPHQWV���5HFODPDWLRQ�KDV�UHTXLUHPHQWV�IRU�PDLQWDLQLQJ�FULWLFDO�EXOO�WURXW�KDELWDW�
WKUHVKROG�VWRUDJH�OHYHOV�LQ�ERWK�$QGHUVRQ�5DQFK�DQG�$UURZURFN�UHVHUYRLUV�GXULQJ�WKH�VDPH�WLPH�
SHULRG�DV�WKH�UHFRPPHQGHG�SXOVLQJ�IORZV���1HLWKHU�UHTXLUHPHQW�ZLOO�EH�MHRSDUGL]HG�DV�D�UHVXOW�RI�
WKH�UHFRPPHQGHG�IORZ�SXOVH���)XUWKHUPRUH��ZDWHU�XVHG�IRU�WKH�IOXVKLQJ�SXOVH��DSSUR[LPDWHO\�
�������DFUH�IHHW���LI�VWRUHG�LQ�$UURZURFN�5HVHUYRLU�WKURXJK�1RYHPEHU�������ZRXOG�SURYLGH�DQ�
DGGLWLRQDO�EHQHILW�WR�PLJUDWRU\�EXOO�WURXW�UHWXUQLQJ�WR�$UURZURFN�5HVHUYRLU���%HQHILWV�WR�WKH�
PLJUDWLRQ�]RQH�ZRXOG�EH�SURYLGHG�E\�PLQLPL]LQJ�WKH�OHQJWK�RI�WKH�0)�%RLVH�5LYHU�WKDW�IORZV�
WKURXJK�WKH�$UURZURFN�5HVHUYRLU�GUDZGRZQ�]RQH�GXULQJ�WKH�PLJUDWLRQ�SHULRG��5HFODPDWLRQ�
�����±�0RQLWRULQJ�DQG�,PSOHPHQWDWLRQ�3ODQ�IRU�WKH�86):6������%LRORJLFDO�2SLQLRQ���

:H�RIIHU�WKHVH�UHFRPPHQGDWLRQV�DV�D�IUDPHZRUN�IRU�GLVFXVVLRQ�ZLWK�WKH�%RLVH�5LYHU�ZDWHU�
XVHUV��
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7DEOH����(VWLPDWHG�GLVFKDUJH�RI�WKH�6RXWK�)RUN�%RLVH�5LYHU�GRZQVWUHDP�RI�$QGHUVRQ�5DQFK�5HVHUYRLU�
IRU�WKH�UHFRPPHQGHG������IOXVKLQJ�SXOVH�WR�EHQHILW�EXOO�WURXW�DQG�EXOO�WURXW�FULWLFDO�KDELWDW�� �(VWLPDWHG�
VXPPHU�RSHUDWLRQV�PD\�YDU\�IURP������WR������FIV���

'DWH� ������QRUPDO��RSHUDWLRQV�
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