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7KLV� UHSRUW�ZDV� SUHSDUHG� DV� DQ� DFFRXQW� RI�ZRUN� VSRQVRUHG� E\� DQ� DJHQF\� RI� WKH�8QLWHG�6WDWHV

*RYHUQPHQW�� 1HLWKHU� WKH� 8QLWHG� 6WDWHV� *RYHUQPHQW� QRU� DQ\� DJHQF\� WKHUHRI�� QRU� DQ\� RI� WKHLU

HPSOR\HHV��PDNHV�DQ\�ZDUUDQW\��H[SUHVV�RU�LPSOLHG��RU�DVVXPHV�DQ\�OHJDO�OLDELOLW\�RU�UHVSRQVLELOLW\

IRU�WKH�DFFXUDF\��FRPSOHWHQHVV��RU�XVHIXOQHVV�RI�DQ\�LQIRUPDWLRQ��DSSDUDWXV��SURGXFW��RU�SURFHVV

GLVFORVHG��RU�UHSUHVHQWV�WKDW�LWV�XVH�ZRXOG�QRW�LQIULQJH�SULYDWHO\�RZQHG�ULJKWV��5HIHUHQFH�KHUHLQ�WR

DQ\�VSHFLILF�FRPPHUFLDO�SURGXFW��SURFHVV��RU�VHUYLFH�E\�WUDGH�QDPH��WUDGHPDUN��PDQXIDFWXUHU��RU

RWKHUZLVH�GRHV�QRW�QHFHVVDULO\�FRQVWLWXWH�RU�LPSO\�LWV�HQGRUVHPHQW��WUDGHPDUN��PDQXIDFWXUHU��RU

RWKHUZLVH�GRHV�QRW�QHFHVVDULO\�FRQVWLWXWH�RU�LPSO\�LWV�HQGRUVHPHQW��UHFRPPHQGDWLRQ��RU�IDYRULQJ�E\

WKH�8QLWHG�6WDWHV�*RYHUQPHQW�RU�DQ\�DJHQF\�WKHUHRI��7KH�YLHZV�DQG�RSLQLRQV�RI�DXWKRUV�H[SUHVVHG

KHUHLQ�GR�QRW�QHFHVVDULO\�VWDWH�RU� UHIOHFW� WKRVH�RI� WKH�8QLWHG�6WDWHV�*RYHUQPHQW�RU�DQ\�DJHQF\

WKHUHRI�

$%675$&7

:RUN�KDV�SURJUHVVHG�LQ�HDFK�RI�WKH�WKUHH�SURMHFW�DUHDV�GXULQJ�WKLV�TXDUWHU��7ZR�WHFKQLFDO�SDSHUV�ZHUH

SUHSDUHG�IRU�DQG�SUHVHQWHG�DW�WKH������63(�,QWHUQDWLRQDO�6\PSRVLXP�RQ�2LOILHOG�&KHPLVWU\��7ZR

QHZ�VXUIDFWDQWV�KDYH�EHHQ�WHVWHG�IRU�IRDP�SURSHUWLHV��LQFOXGLQJ�VHOHFWLYH�PRELOLW\�UHGXFWLRQ��DQG

DGGHG�WR�RXU�GDWD�EDVH�RQ�IRDP�SURSHUWLHV��$�V\QWKHWLF�FRUH�KDV�EHHQ�FRQVWUXFWHG�WKDW�SURYLGHV

FRQVWDQW� SHUPHDELOLW\� WKURXJKRXW� VHYHUDO� VHULHV� RI� FRUHIORRG� WHVWV�� :H� DUH� FRQWLQXLQJ� RXU

H[DPLQDWLRQ�RI�VLPXODWLRQ�SURFHGXUHV�WR�KLVWRU\�PDWFK�SURGXFWLRQ�GDWD�IURP�D�&2 �IRDP�ILHOG�SLORW
�

WHVW��DQG�FRQFHQWUDWLQJ�RQ�GHYHORSLQJ�D�UHVHUYRLU�GHVFULSWLRQ��:H�DUH�FRQWLQXLQJ�H[SHULPHQWDO�ZRUN

XVLQJ�ZKROH�FRUH�DQG�FUXGH�RLO�XQGHU�UHVHUYRLU�FRQGLWLRQV�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�ZDWHU�VDWXUDWLRQ

RQ�WKH�HIILFLHQF\�RI�&2 �JUDYLW\�GUDLQDJH��$IWHU�&2 �LQMHFWLRQ��UHVXOWV�LQGLFDWHG�WKDW�RLO�SURGXFWLRQ
�� � � � �

ZDV� ORZHU�ZKLOH�ZDWHU�ZDV�EHLQJ�SURGXFHG�� DQG� WKDW� WKH� UDWH� LQFUHDVHG� DIWHU�ZDWHU�SURGXFWLRQ

VWRSSHG��:H�EHOLHYH�WKDW�WKH�H[FHVVLYH�IUHH�ZDWHU�LQ�WKH�FRUH�KLQGHUHG�RLO�UHFRYHU\�GXULQJ�WKH�HDUOLHU

VWDJH��GXH�WR�FRPSHWLQJ�WZR�SKDVH�UHODWLYH�SHUPHDELOLWLHV�
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7DVN� ��� 7KH� WHFKQLFDO� SDSHU�� ¦$VVHVVPHQW� RI� )RDP� 3URSHUWLHV� DQG� (IIHFWLYHQHVV� LQ�0RELOLW\

5HGXFWLRQ� IRU� &2 � )RDP� )ORRGV�§�ZDV� SUHSDUHG� DQG� SUHVHQWHG� DW� WKH� ����� 63(� ,QWHUQDWLRQDO
�

6\PSRVLXP�RQ�2LOILHOG�&KHPLVWU\��7KH�SDSHU�FRYHUV�ILYH�VXUIDFWDQWV�WHVWHG�HDUOLHU�IRU�WKHLU�IRDP

SURSHUWLHV��:RUN� LV�SURJUHVVLQJ�RQ�HYDOXDWLQJ� VXUIDFWDQWV�DQG� WKHLU� IRDP�SURSHUWLHV�XQGHU�KLJK

SUHVVXUH�FRQGLWLRQV�E\�XVLQJ�D�IRDP�GXUDELOLW\�DSSDUDWXV��7ZR�VXUIDFWDQWV��:LWFRODWH ������DQG70

:LWFRODWH �������ZHUH�WHVWHG�LQ�WKLV�TXDUWHU�DQG�WKH�QHZ�GDWD�ZHUH�DGGHG�LQWR�RXU�H[LVWLQJ�GDWDEDVH70

IRU�FRUUHODWLRQ�EHWZHHQ�IRDP�SURSHUWLHV� LQ� WKH�EXON�SKDVH�DQG� LQ�SRURXV�PHGLD�� �7KH�QHZ�GDWD

VXSSRUW� WKH�HDUOLHU�FRQFOXVLRQ�WKDW�IRDP�VWDELOLW\�DQG�LQWHUIDFLDO�WHQVLRQ�FRUUHODWH�ZLWK�VHOHFWLYH

PRELOLW\�UHGXFWLRQ�

7DVN�����7KH�FKDQJLQJ�SHUPHDELOLW\�RI�WKH�FRUH�GXULQJ�D�VHULHV�RI�IRDP�WHVWV�LV�D�VLJQLILFDQW�IDFWRU

LQ�GHWHUPLQLQJ�IRDP�FRUHIORRG�WHVW�SDUDPHWHUV��$�VHULHV�RI�WHVWV�RIWHQ�UHTXLUHV�KXQGUHGV�RI�SRUH

YROXPHV�RI�IOXLGV�WR�SDVV�WKURXJK�WKH�FRUH��'XULQJ�WKLV�TXDUWHU��D�QHZ�FRUH�ZDV�GHYHORSHG�WKDW�VKRXOG

HOLPLQDWH�WKLV�SUREOHP�DQG�SURYLGH�D�FRQVWDQW�EDVH�OLQH��:H�UDQ�D�VHULHV�RI�WHVWV��ZKLFK�VKRZHG�WKDW

WKLV� FRUH� KDV� D� FRQVWDQW� SHUPHDELOLW\�� DV� DQWLFLSDWHG��:H� FRQWLQXHG� WR� H[DPLQH� SURFHGXUHV� IRU

KLVWRU\�PDWFKLQJ�SURGXFWLRQ�GDWD�IURP�&2 �IRDP�RLO�SURGXFWLRQ��7KH�PRGHO�PHFKDQLVPV�VHHQ�DUH
�

YHU\�VHQVLWLYH�WR�WKH�UHVHUYRLU�GHVFULSWLRQ��:H�KDYH�EHHQ�H[DPLQLQJ�GLIIHUHQW�PHWKRGV�WR�GHYHORS

D�UHVHUYRLU�GHVFULSWLRQ�

7DVN����7KH� WHFKQLFDO�SDSHU��¦$�6LPSOH�DQG�$FFXUDWH�0HWKRG�IRU�'HWHUPLQLQJ�/RZ�,)7�IURP

3HQGDQW�'URS�0HDVXUHPHQWV�§ �ZDV� SUHSDUHG� IRU� DQG� SUHVHQWHG� DW� WKH� ����� 63(� ,QWHUQDWLRQDO�

6\PSRVLXP� RQ�2LOILHOG� &KHPLVWU\�� 7KH� SDSHU� GHVFULEHG� D� QHZ�PHWKRG� IRU� ,)7� GHWHUPLQDWLRQ

GHYHORSHG� RQ� WKH�EDVLV� RI� D� IRUFH�EDODQFH�RQ� WKH� ORZHU�KDOI� RI� WKH�SHQGDQW�GURS��7KH�PHWKRG

GHYHORSHG�LV�HVSHFLDOO\�DFFXUDWH�IRU�ORZ�,)7�V\VWHPV�ZKHUH�ZHWWDELOLW\�HIIHFWV�RIWHQ�UHQGHU�FODVVLFDO

/D3ODFH�PHWKRGV� LQDFFXUDWH�� 7KH� LQYHVWLJDWLRQ� RI�&2 � JUDYLW\� GUDLQDJH� LQ� IUDFWXUHG� UHVHUYRLUV
�

FRQWLQXHV�� :H� KDYH� DQ� RQJRLQJ� H[SHULPHQW� XVLQJ� ZKROH� FRUH� DQG� FUXGH� RLO� XQGHU� UHVHUYRLU

FRQGLWLRQV�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�ZDWHU�VDWXUDWLRQ�RQ�WKH�HIILFLHQF\�RI�&2 �JUDYLW\�GUDLQDJH�
�

%HIRUH�&2 �LQMHFWLRQ�ZDV�LQLWLDWHG��WKH�FRUH�ZDV�ZDWHUIORRGHG�WR�PRGHO�D�VHFRQGDU\�ZDWHUIORRG�
�

SURGXFLQJ�RLO�LQ�WKH�LPELELWLRQ�PRGH��$IWHU�&2 �LQMHFWLRQ��RLO�SURGXFWLRQ�ZDV�ORZHU�ZKLOH�ZDWHU�ZDV
�

EHLQJ�SURGXFHG�FRQFXUUHQWO\��DQG�WKHQ�LQFUHDVHG�DIWHU�ZDWHU�SURGXFWLRQ�FHDVHG���:H�EHOLHYH�WKDW

H[FHVVLYH�IUHH�ZDWHU�LQ�WKH�FRUH�KLQGHUHG�RLO�UHFRYHU\�GXULQJ�WKH�HDUOLHU�VWDJH�GXH�WR��FRPSHWLQJ�WZR�

SKDVH�UHODWLYH�SHUPHDELOLWLHV��$IWHU�����GD\V��RLO�UHFRYHU\�UHDFKHG������22,3�LQ�D�ORZ�SHUPHDELOLW\

UHVHUYRLU�FRUH�
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%HFDXVH�RI�WKH�LPSRUWDQFH�RI�&2 �IORRGLQJ�WR�IXWXUH�RLO�UHFRYHU\�SRWHQWLDO�LQ�1HZ�0H[LFR�
�

ZHVW�7H[DV��DQG�WKH�HQWLUH�8QLWHG�6WDWHV��WKH�3HWUROHXP�5HFRYHU\�5HVHDUFK�&HQWHU��355&��SXUVXHV

D�YLJRURXV�UHVHDUFK�SURJUDP���:H�DUH�LQYHVWLJDWLQJ�QHZ�FRQFHSWV�WR�LPSURYH�WKH�HIIHFWLYHQHVV�RI

&2 �IORRGLQJ�LQ�KHWHURJHQHRXV�UHVHUYRLUV���:H�FRQGXFW�UHVHDUFK�LQ�WKUHH�FORVHO\�UHODWHG�DUHDV����
�

DSSOLFDWLRQ�RI�VHOHFWLYH�PRELOLW\�UHGXFWLRQ��605��LQ�IRDP�IORRGLQJ�����LQFUHDVHG�HFRQRPLF�YLDELOLW\

RI�IORRGV�DW�UHGXFHG�&2 �LQMHFWLRQ�SUHVVXUHV��DQG����XQGHUVWDQGLQJ�WKH�PHFKDQLVPV�WKDW�RFFXU�ZKHQ
�

&2 �IORRGLQJ� LQ� WLJKW��YHUWLFDOO\� IUDFWXUHG�UHVHUYRLUV� LV�FRQVLGHUHG�� �$OO�RI� WKHVH�DUHDV�KDYH� WKH
�

SRWHQWLDO� WR� LQFUHDVH� RLO� SURGXFWLRQ� DQG� UHGXFH� SURGXFWLRQ� FRVWV� LQ� ILHOGV� SUHVHQWO\� XQGHU�&2
�

IORRGLQJ���$OVR��WKH�UHVXOWV�RI�WKLV�UHVHDUFK�VKRXOG�H[SDQG�WKH�OLVW�RI�YLDEOH�FDQGLGDWHV�IRU�IXWXUH�&2
�

IORRGLQJ�WR�LQFOXGH�ORZ�SUHVVXUH�UHVHUYRLUV�DQG�PDQ\�PRUH�KHWHURJHQHRXV�RU�IUDFWXUHG�UHVHUYRLUV�

6800$5<�2)�7(&+1,&$/�352*5(66

,Q�WKLV�TXDUWHU��WZR�WHFKQLFDO�SDSHUV�ZHUH�SUHVHQWHG�DW�WKH������63(�,QWHUQDWLRQDO�6\PSRVLXP�RQ

2LOILHOG�&KHPLVWU\��2QH�SDSHU�� ¦$VVHVVPHQW�RI�)RDP�3URSHUWLHV�DQG�(IIHFWLYHQHVV� LQ�0RELOLW\

5HGXFWLRQ�IRU�&2 �)RDP�)ORRGV�§ �FRYHUHG�ILYH�VXUIDFWDQWV�WHVWHG�HDUOLHU�IRU�WKHLU�IRDP�SURSHUWLHV
�

�

DQG�605�SRWHQWLDO��7KH�VHFRQG�SDSHU��¦$�6LPSOH�DQG�$FFXUDWH�0HWKRG�IRU�'HWHUPLQLQJ�/RZ�,)7

IURP�3HQGDQW�'URS�0HDVXUHPHQWV�§ ��GHVFULEHG�D�QHZ�PHWKRG�IRU�,)7�GHWHUPLQDWLRQ��GHYHORSHG�RQ�

WKH�EDVLV�RI�D�IRUFH�EDODQFH�RQ�WKH�ORZHU�KDOI�RI�WKH�SHQGDQW�GURS�

7DVN���

:H�DUH�FRQWLQXLQJ�RXU�HIIRUWV�WR�HYDOXDWH�VXUIDFWDQWV�DQG�WKHLU�IRDP�SURSHUWLHV�XQGHU�KLJK�SUHVVXUH

FRQGLWLRQV�E\�XVLQJ�D�IRDP�GXUDELOLW\�DSSDUDWXV���7KH�SURSHUWLHV�GHWHUPLQHG�IURP�WKHVH�WHVWV�LQFOXGH

WKH�LQWHUIDFLDO�WHQVLRQ�RI�VXUIDFWDQW�VROXWLRQV�ZLWK�GHQVH�&2 ��FULWLFDO�PLFHOOH�FRQFHQWUDWLRQ�RI�HDFK
�

VXUIDFWDQW��IRDPLQJ�DELOLW\�RI�HDFK�VXUIDFWDQW��DQG�IRDP�VWDELOLW\���7ZR�VXUIDFWDQWV��:LWFRODWH �����70

DQG�:LWFRODWH ������ZHUH�WHVWHG�LQ�WKLV�TXDUWHU�DQG�WKH�QHZ�GDWD�ZHUH�HQWHUHG�LQWR�RXU�H[LVWLQJ70

GDWDEDVH�IRU�FRUUHODWLRQ�EHWZHHQ�IRDP�SURSHUWLHV�LQ�WKH�EXON�SKDVH�DQG�LQ�SRURXV�PHGLD�

7KH�QHZ�GDWD�FRUUHODWH�ZHOO�ZLWK�WKH�H[LVWLQJ�FRUUHODWLRQ�ZH�HVWDEOLVKHG�XVLQJ�ILYH�GLIIHUHQW

W\SHV�RI�VXUIDFWDQWV��DV�UHSRUWHG�LQ�RXU�ODVW�TXDUWHUO\�UHSRUW� �:H�IRXQG�WKDW�WKH�HIIHFWLYHQHVV�RI�

PRELOLW\�UHGXFWLRQ�RI�IRDP�LQ�SRURXV�PHGLD�ZDV�ZHOO�FRUUHODWHG�ZLWK�WKH�VWDELOLW\�RI�IRDP�LQ�WKH�EXON

SKDVH���7KH�LQWHUIDFLDO�WHQVLRQ�UHGXFWLRQ�IDFWRU��,)75)���GHILQHG�DV�D�UDWLR�RI�WKH�LQWHUIDFLDO�WHQVLRQ

EHWZHHQ�&2 �DQG�EULQH�WR�WKH�LQWHUIDFLDO�WHQVLRQ�EHWZHHQ�&2 �DQG�VXUIDFWDQW�VROXWLRQ��ZDV�DQRWKHU
�� � � � � � � � �

LPSRUWDQW� IDFWRU� LQ� WKH�FRUUHODWLRQ�� �$Q� LQFUHDVH�RI� ,)75)� OHDGV� WR�DQ� LQFUHDVH�RI� WKH�PRELOLW\

UHGXFWLRQ� IDFWRU� DQG� PRUH� IDYRUDEOH� VHOHFWLYH� PRELOLW\� UHGXFWLRQ� LQ� IRDP� GLVSODFHPHQW� LQ� D

FRPSRVLWH�FRUH�FRQVLVWLQJ�RI�GLIIHULQJ�SHUPHDELOLWLHV��

7DVN��

$�VLJQLILFDQW�GHWHUUHQW�WR�GHWHUPLQLQJ�IRDP�FRUHIORRG�WHVW�SDUDPHWHUV�ZDV�WKH�FKDQJLQJ�SHUPHDELOLW\

RI�WKH�FRUH�GXULQJ�D�VHULHV�RI�IRDP�WHVWV��ZKLFK�RFFXUV�LQ�PDQ\�FRUHV�EHFDXVH�RI�WKH�KXQGUHGV�RI�SRUH

YROXPHV�RI�IOXLG�WKDW�SDVV�WKURXJK�WKH�FRUH�GXULQJ�D�VHULHV�RI�WHVWV���'XULQJ�WKLV�TXDUWHU�D�QHZ�W\SH

RI�FRUH�ZDV�GHYHORSHG�WKDW�VKRXOG�HOLPLQDWH�WKLV�SUREOHP�DQG�KHOS�GHWHUPLQH�EDVH�OLQHV�IRU�WKH
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GLIIHUHQW� WHVWV�� � 7KLV� FRUH� ZDV� PDGH� E\� IXVLQJ� JODVV� EHDGV�� � )LQH� EHDGV� ZHUH� XVHG�� DOORZLQJ

SHUPHDELOLWLHV�ZHOO�EHORZ�����PG��ZKLFK�LV�LQ�WKH�UDQJH�RI�PDQ\�UHVHUYRLU�FRUHV���7KH�QHZ�FRUH�KDV

PDLQWDLQHG�FRQVWDQW�SHUPHDELOLW\�XQGHU�YDULRXV�IRDP�WHVW�FRQGLWLRQV���&XUUHQWO\��D�QHZ�VHULHV�RI

IRDP�FRUHIORRG�WHVWV�LV�EHLQJ�SHUIRUPHG�IRU�YDULRXV�&2 �IUDFWLRQV�DW�����FF�KU���7KHVH�IROORZ�WHVWV
�

ZLWK�RWKHU�UDWHV��VLQJOH�SKDVH�&2 �DQG�EULQH�LQMHFWLRQ��DQG�FR�LQMHFWLRQ�RI�&2 �DQG�EULQH�LQMHFWLRQV
�� � � � � � � �

�:$*��

:H�FRQWLQXHG�WR�H[DPLQH�SURFHGXUHV�IRU�KLVWRU\�PDWFKLQJ�SURGXFWLRQ�GDWD�IURP�&2 �IRDP
�

RLO�SURGXFWLRQ���7KH�PRGHO�PHFKDQLVPV�VHHQ�ZHUH�YHU\�VHQVLWLYH�WR�WKH�UHVHUYRLU�GHVFULSWLRQ���:H

H[DPLQHG�GLIIHUHQW�PHWKRGV�WR�GHYHORS�D�UHVHUYRLU�GHVFULSWLRQ���:H�EHJDQ�WR�XVH�WKH�(DVW�9DFXXP

ILHOG� &2 �IRDP� SLORW� WHVW� WR� FDOLEUDWH� RXU� IRDP� PRGHO� DQG� GHYHORS� PHWKRGRORJ\� LQ� UHVHUYRLU
�

GHVFULSWLRQ�

7DVN��

:H�FRQWLQXHG�WR�SURJUHVV�LQ�WKH�H[SHULPHQWDO�LQYHVWLJDWLRQ�RI�&2 �JUDYLW\�GUDLQDJH�LQ�IUDFWXUHG
�

UHVHUYRLUV��:H�FRQGXFWHG�DQ�H[SHULPHQW�XVLQJ�ZKROH�FRUH�DQG�FUXGH�RLO�XQGHU�UHVHUYRLU�FRQGLWLRQV�

7KH�HIIHFW�RI�ZDWHU�VDWXUDWLRQ�RQ�WKH�HIILFLHQF\�RI�&2 �JUDYLW\�GUDLQDJH�ZDV�LQYHVWLJDWHG�� �7KH
�

UHVHUYRLU�FRUH�KDG�����SRURVLW\�DQG�������PG�ZDWHU�SHUPHDELOLW\��7KH�FRUH�ZDV�ILUVW�VDWXUDWHG�ZLWK

ZDWHU���2LO�ZDV�WKHQ�LQMHFWHG�LQWR�WKH�FRUH�IRU�HVWDEOLVKLQJ�DQ�LQLWLDO�ZDWHU�VDWXUDWLRQ�RI�������$IWHU

HVWDEOLVKPHQW�RI�LQLWLDO�ZDWHU�DQG�RLO�VDWXUDWLRQV��ZDWHU�ZDV�LQMHFWHG�LQWR�WKH�FRUH�DJDLQ�WR�UHGXFH�RLO

VDWXUDWLRQ�LQ�WKH�FRUH���7KH�SXUSRVH�RI�WKH�VHFRQG�ZDWHU�LQMHFWLRQ�ZDV�WR�VLPXODWH�ZDWHUIORRGLQJ�LQ

D�ILHOG�UHVHUYRLU���:DWHU�LQMHFWLRQ�ZDV�WHUPLQDWHG�ZKHQ�D�ZDWHU�VDWXUDWLRQ�RI�����ZDV�DFKLHYHG�LQ

WKH�FRUH���7KH�FRUH�ZDV�WKHQ�SODFHG�YHUWLFDOO\�LQ�D�GUDLQDJH�FHOO�DQG�&2 �ZDV�LQWURGXFHG�LQWR�WKH
�

GUDLQDJH�FHOO�DW�D�SUHVVXUH�QHDU�WKH�003���2LO�UHFRYHUHG�GXULQJ�JUDYLW\�GUDLQDJH�ZDV�FROOHFWHG

WKURXJK�D�FRQGHQVHU�WR�PLQLPL]H�YDSRUL]DWLRQ�

)LJXUH���SUHVHQWV�WKH�UHVXOWV�RI�RLO�UHFRYHU\�DQG�EDFN�FDOFXODWHG�ZDWHU�VDWXUDWLRQ�LQ�WKH�FRUH

YHUVXV�WLPH���'XULQJ�WKH�HDUO\�VWDJH�RI�WKH�H[SHULPHQW��ERWK�ZDWHU�DQG�RLO�ZHUH�SURGXFHG�IURP�WKH

FRUH���:DWHU�SURGXFWLRQ�FHDVHG�RQ�GD\����RI�WKH�GUDLQDJH�WHVW�ZKHQ����RI�WKH�ZDWHU�LQ�SODFH�KDG

EHHQ�SURGXFHG���7KH�RLO�UHFRYHU\�UDWH�LQFUHDVHG�DIWHU�ZDWHU�SURGXFWLRQ�VWRSSHG���:H�EHOLHYH�WKDW�IUHH

ZDWHU�LQ�WKH�FRUH�KLQGHUHG�RLO�UHFRYHU\�GXULQJ�WKH�HDUOLHU�VWDJH�GXH�WR�FRPSHWLQJ�WZR�SKDVH�UHODWLYH

SHUPHDELOLWLHV��LQFOXGLQJ�&2 ��WKHUH�PD\�EH�WKUHH�IORZLQJ�SKDVHV�LQ�WKH�FRUH���$IWHU�����GD\V��WKH
�

RLO�UHFRYHU\�LV������22,3��:H�ZLOO�FRQWLQXH�VXFK�H[SHULPHQWV�LQ�WKH�IXWXUH�

5()(5(1&(6

�� 7VDX��-��6��DQG�*ULJJ��5�%���¦$VVHVVPHQW�RI�)RDP�3URSHUWLHV�DQG�(IIHFWLYHQHVV�LQ�0RELOLW\

5HGXFWLRQ�IRU�&2 �)RDP�)ORRGV�§�SDSHU�63(�������SUHVHQWHG�DW�WKH������63(�,QWHUQDWLRQDO
�

6\PSRVLXP�RQ�2LOILHOG�&KHPLVWU\��+RXVWRQ����¤���)HE�

�� *XR��%��DQG�6FKHFKWHU��'�6���¦$�6LPSOH�DQG�$FFXUDWH�0HWKRG�IRU�'HWHUPLQLQJ�/RZ�,)7�IURP

3HQGDQW� 'URS�0HDVXUHPHQWV�§� SDSHU� 63(� ������ SUHVHQWHG� DW� WKH� ����� 63(� ,QWHUQDWLRQDO

6\PSRVLXP�RQ�2LOILHOG�&KHPLVWU\��+RXVWRQ����¤���)HE�

��� *ULJJ��5�%��DQG�6FKHFKWHU��'�6���¦,PSURYHG�(IILFLHQF\�RI�0LVFLEOH�&2 �)ORRGV�DQG�(QKDQFHG
�

3URVSHFWV�IRU�&2 �)ORRGLQJ�+HWHURJHQHRXV�5HVHUYRLUV�§�4XDUWHUO\�7HFKQLFDO�3URJUHVV�5HSRUW�
�

'2(�&RQWUDFW�1R��'(�)*�����%&�������2FWREHU���������WKURXJK�'HFHPEHU����������
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2LO 5HFRYHU\

:DWHU 6DWXUDWLRQ

:DLWHG IRU &2
�

DFFXPXODWRU

�

)LJ������2LO�UHFRYHU\�DQG�ZDWHU�VDWXUDWLRQ�LQ�WKH�FRUH�GXULQJ�D�&2 �JUDYLW\�GUDLQDJH�H[SHULPHQW�LQ
�

D�ORZ�SHUPHDELOLW\�UHVHUYRLU�FRUH�DW�UHVHUYRLU�FRQGLWLRQV�


