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0 RUH�DQG�P RUH�� VXSHUZ HHGV� �Z LWK�
JHQHWLFDOO\ �HQJLQHHUHG�FURSV�

�
7KH�ILUVW�JHQHWLFDOO\ �HQJLQHHUHG�
�* ( ��VR\ EHDQ�SODQWV�Z HUH�SUDLVHG�
E\ �WKH�JHQHWLF�HQJLQHHULQJ�LQGXVWU\ �
DV�EHLQJ�D�SDQDFHD��7KH\ �Z RXOG�EH�
UHVLVWDQW�WR�D�KHUELFLGH��Z KLFK�
Z RXOG��LQ�WKHRU\ ��SXW�DQ�HQG�WR�
XQZ DQWHG�SODQWV�LQ�ILHOGV��L�H��
Z HHGV��7KLV�Z RXOG�OHDG�WR�ORZ HU�
FRVWV�DQG�OHVV�XVH�RI�SHVWLFLGHV��
WKDW�LV��RI�FKHP LFDO�Z HHG�NLOOHUV��
+ RZ HYHU��RQH�RI�WKH�SUHGLFWLRQV�
WKDW�FULWLFV�RI�* ( �KDYH�EHHQ�
P DNLQJ�IRU�VHYHUDO�\ HDUV�LV�QRZ �
EHFRP LQJ�D�UHDOLW\ ��RYHU�WLP H��WKH�
� Z HHGV� �DUH�EHFRP LQJ�DV�UHVLVWDQW�
WR�WKH�KHUELFLGH�DV�WKH�* ( �SODQWV��
7KH�FRQVHTXHQFH�LV�WKDW�RWKHU�
KHUELFLGHV�KDYH�WR�EH�DSSOLHG�DQG�
FRVWV�ULVH��
�

�

* ( �FURSV�DUH�D�QLJKWP DUH��
QRW�D�GUHDP ��

�
�
�
�
7Z R�LQ�RQH�SDFNDJH�RI�SRLVRQ�
DQG�SODQWV�
�
: KHQ�JHQHWLFDOO\ �HQJLQHHUHG��* ( � �VR\ EHDQV��
�0 RQVDQWR�³5 RXQGXS�5 HDG\ ´��EHJDQ�WR�EH�
JURZQ�LQ�WKH�8 6$�LQ�� � � � ��WKLV�ZDV�LQGXVWULDO�
DJULFXOWXUH�RI�D�WRWDOO\ �QHZ�NLQG��7KH�* ( �
VR\ EHDQV�KDG�EHHQ�P DGH�UHVLVWDQW�WR�WKH�
KHUELFLGH�³5 RXQGXŚ ��FRQWDLQLQJ�WKH�DFWLYH�
LQJUHGLHQW�JO\ SKRVDWH���DOVR�P DGH�E\ �WKH�
0 RQVDQWR�FRP SDQ\ ��0 DQ\ �8 6�IDUP HUV�GH�
FLGHG�WR�XVH�WKH�* ( �VR\ EHDQV�EHFDXVH�LW�
P HDQW�VDYLQJV�RQ�FRVWV��7KH�V\ VWHP �RI�XVLQJ�
WKH�* ( �VR\ EHDQV�ZLWK�5 RXQGXS�ZDV�HDVLHU�
WR�P DQDJH�WKDQ�WKH�FRP SOH[ �UHJLP H�RI�
KHUELFLGH�VSUD\ LQJ�WKH\ �ZHUH�DFFXVWRP HG�WR��

,Q�DGGLWLRQ��OHVV�KHUELFLGH�ZDV�VXSSRVHG�
WR�EH�QHHGHG�WKURXJK�XVLQJ�WKH�* ( �
VR\ EHDQV� ��0 RQVDQWR�KDG�WKH�KHUELFLGH�
DQG�* ( �VHHGV�SDWHQWHG�LQ�RUGHU�WR�VHOO�WKH�
* ( �VR\ D�VHHG�DQG�5 RXQGXS�KHUELFLGH�
WRJHWKHU�LQ�RQH�SDFNDJH��
�
0 RQVDQWR�FODLP HG�WKDW�WKH�XQLTXH�IRUP �RI�
DFWLRQ�RI�5 RXQGXS�P HDQW�WKDW�HYROXWLRQ�RI�
UHVLVWDQW�ZHHGV�ZDV�XQOLNHO\ � ���+RZHYHU��
WKHUH�ZHUH�ZDUQLQJV� �HDUO\ �RQ�WKDW�WKH�
XQZDQWHG�SODQWV��L�H��ZHHGV��ZRXOG�VZLIWO\ �
DGDSW�WR�KHUELFLGHV�DQG�VR�WKH�DSSOLFDWLRQ�
RI�SHVWLFLGHV�DQG�FRQWDP LQDWLRQ�RI�WKH�
HQYLURQP HQW�ZRXOG�LQFUHDVH��
�
5 HFHQW�ILQGLQJV�FRQILUP �WKHVH�IHDUV��,Q�
VHYHUDO�8 6�VWDWHV��GLYHUVH�VSHFLHV�RI�
5 RXQGXS�UHVLVWDQW�ZHHGV�DUH�QRZ�JURZLQJ�
LQ�5 RXQGXS�5 HDG\ �* ( �FURS�ILHOGV� ��,W�KDV�
EHFRP H�FOHDU�WKDW�JURZLQJ�DQG�UHOHDVLQJ�
* ( �VHHGV�QRW�RQO\ �LQYROYHV�DQ�LQFDOFXODEOH�
ULVN�WR�WKH�HQYLURQP HQW��LW�FDQ�DOVR�
FRQVLGHUDEO\ �DJJUDYDWH�SUREOHP V�LQ�
LQGXVWULDO�DJULFXOWXUH��$JDLQVW�WKLV�EDFN�
JURXQG��* UHHQSHDFH�FDOOV�IRU�D�VWRS�WR�WKH�
UHOHDVH�RI�* ( �RUJDQLVP V�DQG�P RUH�
VXSSRUW�IRU�VXVWDLQDEOH�DJULFXOWXUH��
�

�

������������������������������������������������������
� %HQEURRN��&��� � � � � � �,P SDFWV�RI�* HQHWLFDOO\ �
( QJLQHHUHG�&URSV�RQ�3HVWLFLGH�8 VH�LQ�WKH�8 QLWHG�
6WDWHV��7KH�) LUVW�( LJKW�<HDUV��$J%LR7HFK�,QIR1 HW�
7HFKQLFDO�3DSHU�1 XP EHU�� �KWWS���ZZZ�ELRWHFK�
LQIR�QHW�WURXEOHGWLP HVILQDO�H[ VXP �SGI�
� �%UDGVKDZ��/ �' ���3DGJHWWH��6 �5 ���. LP EDOO��6 �/ ��	 �
: HOOV��%�+ ��� � � � � � �3HUVSHFWLYHV�RQ�JO\ SKRVDWH�
UHVLVWDQFH��: HHG�7HFKQRORJ\ ��� � ��� � � � � � � ��
� �5 REHUW�6�	 �%DXP DQQ�8 ��� � � � � �5 HVLVWDQFH�WR�WKH�
KHUELFLGH�JO\ SKRVDWH��1 DWXUH��� � � ��� � � � � �DQG�
+HDS��,�0 ��� � � � � �7KH�RFFXUUHQFH�RI�KHUELFLGH�
UHVLVWDQW�ZHHGV�ZRUOGZLGH��3HVWLFLGH�6FLHQFH��� � ��
� � � � � � � ��
� �%HQEURRN��� � � � � �RS��FLW�DQG�3HQQ\ OYDQQLD�6WDWH�
8 QLYHUVLW\ ��� � � � � �+HUELFLGH��UHVLVWDQW�ZHHG�P D\ �
LQYDGH�3HQQV\ OYDQLD�FURSV��3UHVV�UHOHDVH�� � WK�0 D\ �
� � � � ��
KWWS���DJLQIR�SVX�HGX�QHZV�P D\ � � �KHUELFLGH�KWP O��
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5 HVLVWDQW�Z HHGV�RQ�WKH�P RYH�
�
7KH�ILUVW�UHVLVWDQFH�WR�WKH�0 RQVDQWR�
FRP SDQ\ 
V�5 RXQGXS�KHUELFLGH��ZLWK�
JO\ SKRVDWH�DV�WKH�DFWLYH�LQJUHGLHQW��ZDV�
IRXQG�LQ�WKH�P LG�� � � � ¶V��LQ�DQQXDO�U\ HJUDVV�
�/ ROLXP �ULJLGXP ��LQ�$XVWUDOLD� ��7KH�5 RXQGXS�
KHUELFLGH�KDG�EHHQ�XVHG�LQWHQVLYHO\ �LQ�WKH�
UHJLRQ�DIIHFWHG�IRU�RYHU�� � �\ HDUV��EHIRUH�* ( �
FURSV�H[ LVWHG��6LQFH�WKH�ILUVW�UHVLVWDQW�
U\ HJUDVV�ZDV�GLVFRYHUHG��LQFLGHQFHV�RI�
JO\ SKRVDWH�UHVLVWDQFH�DSSHDU�WR�KDYH�VSUHDG�
DURXQG�WKH�FRXQWU\ ��7KHVH�ZHHGV�FDQQRW�EH�
NLOOHG�RII�XVLQJ�5 RXQGXS�RU�UHODWHG�
JO\ SKRVDWH�KHUELFLGHV���$ �FRP ELQHG�XVH�RI�
SDUDTXDW�DQG�JO\ SKRVDWH�LV�QRZ�
UHFRP P HQGHG�DV�WKH�EHVW�VWUDWHJ\ �WR�GHOD\ �
JO\ SKRVDWH�UHVLVWDQFH�LQ�ZHHGV� ��7KHUH�DUH�
LQFUHDVLQJ�LQFLGHQFHV�RI�JO\ SKRVDWH�UHVLVWDQW�
ZHHGV�IURP �DURXQG�WKH�ZRUOG��JO\ SKRVDWH�
UHVLVWDQW�U\ HJUDVV�KDV�EHHQ�FRQILUP HG�LQ�
&DOLIRUQLD� ��JO\ SKRVDWH�UHVLVWDQW�JRRVHJUDVV�
�( OHXVLQH�LQGLFD��LQ�0 DOD\ VLD� ��JO\ SKRVDWH�
UHVLVWDQW�,WDOLDQ�U\ HJUDVV��/ ROLXP �P XOWLIORUXP ��
LQ�&KLOH� �DQG�KDLU\ �IOHDEDQH��&RQ\ ] D�
ERQDULHQVLV��KDV�EHHQ�UHSRUWHG�WR�EH�
JO\ SKRVDWH�UHVLVWDQW�LQ�6RXWK�$IULFD� � ��
�
,Q�WKH�8 6��WKHUH�KDYH�EHHQ�P DQ\ �UHSRUWV�
DERXW�JO\ SKRVDWH�UHVLVWDQW�ZHHGV�LQ�GLUHFW�
DVVRFLDWLRQ�ZLWK�5 RXQGXS�* ( �FURS�
FXOWLYDWLRQ��7KH�P RVW�IUHTXHQWO\ �IRXQG�DQG�
ZLGHVSUHDG�LV�KRUVHZHHG�RU�P DUHVWDLO�

������������������������������������������������������
� �3RZOHV��6 �%���/ RUUDLQH�&ROZLOO��' �) ���' HOORZ��- �) ��
	 3UHVWRQ��&��� � � � � � �( YROYHG�UHVLVWDQFH�WR�JO\ SKRVDWH�
LQ�ULJLG�U\ HJUDVV��/ ROLXP �ULJLGXP ��LQ�$XVWUDOLD��: HHG�
6FLHQFH�� � �� � � �±� � � ��
� �1 HYH��3 ���' LJJOH��$ �- ���6P LWK��) �3 ��	 �3RZOHV��6 �%��
� � � � � � �6LP XODWLQJ�HYROXWLRQ�RI�JO\ SKRVDWH�UHVLVWDQFH�LQ�
/ ROLXP �ULJLGXP �,,��SDVW��SUHVHQW�DQG�IXWXUH�JO\ SKRVDWH�
XVH�LQ�$XVWUDOLDQ�FURSSLQJ��: HHG�5 HVHDUFK��� � ��� � � �
� � � ��
� �6LP DUP DWD��0 ���. DXIP DQQ��- �( ��	 �3HQQHU��' ��� � � � � � �
3RWHQWLDO�EDVLV�RI�JO\ SKRVDWH�UHVLVWDQFH�LQ�&DOLIRUQLD�
ULJLG�U\ HJUDVV��/ ROLXP �ULJLGXP ��: HHG�6FLHQFH��� � ��� � � �
� � � ��
� �%DHUVRQ��6 �5 ���5 RGULJXH] ��' �- ���7UDQ��0 ���) HQJ��<�0 ���
%LHVW��1 �$ ���' LOO��* �0 ��� � � � � � �* O\ SKRVDWH�UHVLVWDQW�
JRRVHJUDVV��,GHQWLILFDWLRQ�RI�D�P XWDWLRQ�LQ�WKH�WDUJHW�
HQ] \ P H�� �HQROS\ UXY\ OVKLNLP DWH�� �SKRVSKDWH�V\ QWKDVH��
3ODQW�SK\ VLRORJ\ ��� � � ��� � � � � � � � � ��
� 3HUH] �$ ��. RJDQ�0 ��� � � � � �* O\ SKRVDWH�UHVLVWDQW�/ ROLXP �
P XOWLIORUXP �LQ�&KLOHDQ�RUFKDUGV��: HHG�5 HVHDUFK��� � ��
� � � � � ��
� � �KWWS���ZZZ�ZHHGVFLHQFH�RUJ�&DVH�&DVH�DVS" �
5 HVLVW,'  � � � � �

�&RQ\ ] D�FDQDGHQVLV���) LUVW�GLVFRYHUHG�LQ�
' HODZDUH��WKLV�KRUVHZHHG�FDQ�ZLWKVWDQG�
� �� � �WLP HV�DV�VWURQJ�D�GRVH�RI�WKH�
KHUELFLGH� � ��%\ �WKH�VXP P HU�RI�� � � � �
JO\ SKRVDWH�UHVLVWDQW�KRUVHZHHG�KDV�EHHQ�
UHSRUWHG�LQ�QLQH�8 6�VWDWHV��' HODZDUH�
�� � � � � ��7HQQHVVHH��� � � � � ��,QGLDQD��� � � � � ��
0 DU\ ODQG��� � � � � ��1 HZ�- HUVH\ ��� � � � � �2 KLR�
�� � � � � ��$UNDQVDV��� � � � � ��0 LVVLVVLSSL�
�� � � � � ��1 RUWK�&DUROLQD��� � � � � � � ���$QRWKHU�
ZHHG�P XFK�IHDUHG�LQ�IDUP LQJ�LV�
ZDWHUKHP S��$P DUDQWKXV�UXGLV���
3RSXODWLRQV�RI�ZDWHUKHP S�KDYH�QRZ�EHHQ�
IRXQG�LQ�,RZD�DQG�,OOLQRLV�WKDW�FDQQRW�EH�
FRP EDWHG�E\ �WKH�XVXDO�DP RXQWV�RI�
JO\ SKRVDWH� � ��
�
7KH�P HFKDQLVP V�WKDW�KDYH�OHG�WR�WKH�
FUHDWLRQ�RI�UHVLVWDQW�VSHFLHV�RI�ZHHG�DUH�
UHODWLYHO\ �VLP SOH�DQG�ZHOO�NQRZQ��7KHUH�
DUH�DOZD\ V�LQGLYLGXDO�SODQWV�ZKRVH�JHQHWLF�
P DNH�XS�GLIIHU�VOLJKWO\ �DQG�FDQ��DV�D�
UHVXOW��VXUYLYH�DQ�DWWDFN�E\ �D�KHUELFLGH��
7KH\ �H[ LVW�DW�ILUVW�LQ�VP DOO�QXP EHUV�EXW�WKH�
IUHTXHQW�DSSOLFDWLRQ�RI�WKH�KHUELFLGH�
VXSSOLHV�D�VHOHFWLRQ�SUHVVXUH��HQDEOLQJ�
WKHVH�KHUELFLGH�UHVLVWDQW�SODQWV�WR�VXUYLYH�
EHWWHU�WKDQ�QRQ�UHVLVWDQW�SODQWV��DQG�
KHQFH�UHSURGXFH�P RUH��
�
5 RXQGXS�5 HDG\ �VR\ EHDQ��
P DL] H��FRWWRQ�DQG�Z KHDW" �
�
7KH�GHYHORSP HQW�RI�UHVLVWDQFH�LV�
DFFHOHUDWHG�ZKHQ�D�SDUWLFXODU�KHUELFLGH�
KDYLQJ�RQO\ �RQH�DFWLYH�DJHQW�LV�XVHG�IRU�D�
ORQJ�WLP H��7KLV�LV�SUHFLVHO\ �ZKDW�KDSSHQV�
ZLWK�* ( �SODQWV��( YHQ�ZKHUH�* ( �5 RXQGXS�
5 HDG\ �FRWWRQ�RU�P DL] H�LV�JURZQ�DIWHU�* ( �
VR\ EHDQV�LQ�WKH�VDP H�ILHOG�WKH�IROORZLQJ�
\ HDU��WKH�KHUELFLGH�GRHV�QRW�KDYH�WR�EH�

������������������������������������������������������
� � �YDQ�* HVVHO��0 �- ��� � � � � � �* O\ SKRVDWH�UHVLVWDQW�
KRUVHZHHG�IURP �' HODZDUH��: HHG�6FLHQFH��� � ��� � � �
� � � ��
� � �KWWS���ZZZ�ZHHGVFLHQFH�RUJ�6XP P DU\ �8 VSHFLHV�
0 2 $�DVS" OVW0 2 $,'  � � �
� � �=HOD\ D��,�$ ���2 ZHQ��0 �' �. ��� � � � � � ���' LIIHUHQWLDO�
UHVSRQVH�RI�FRP P RQ�ZDWHU�KHP S�$P DUDQWKXV�UXGLV�
6DXHU��WR�JO\ SKRVDWH�LQ�,RZD��3URF��1 RUWK�&HQW��
: HHG�6FL��6RF���� � ��� � ��DQG�3DW] ROGW��: �/ ���7UDQHO��
3 �- ���	 �+DJHU��$ �* ��� � � � � � �9DULDEOH�KHUELFLGH�
UHVSRQVHV�DP RQJ�,OOLQRLV�ZDWHUKHP S��$P DUDQWKXV�
UXGLV�DQG�$�WXEHUFXODWXV��SRSXODWLRQV�&URS�
3URWHFWLRQ��� � ��� � � � � � � ��
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FKDQJHG�EHFDXVH�WKHVH�* ( �FURSV�DUH�DOVR�
UHVLVWDQW�WR�5 RXQGXS��( YHQ�DJURFKHP LFDO�
FRP SDQLHV�ZDUQ�DJDLQVW�H[ WHQGLQJ�
FXOWLYDWLRQ�RI�WKHVH�* ( �P DL] H�DQG�FRWWRQ�
YDULHWLHV�\ HDU�DIWHU�\ HDU� � ��7KH�IDFW�WKDW�
0 RQVDQWR�KDV�HYHQ�P DGH�ZKHDW�UHVLVWDQW�WR�
5 RXQGXS�DQG�LV�NHHQ�WR�VHH�LW�JURZQ�LQ�WKH�
8 6$�DQG�&DQDGD�KDV�FDXVHG�P DQ\ �
FRQFHUQV��DP RQJ�ZKLFK�DUH�LP SOLFDWLRQV�IRU�
KHUELFLGH�UHVLVWDQFH�LQ�ZHHGV�� � ��
�
2 WKHU�IDFWRUV�EHVLGHV�LQFUHDVHG�FXOWLYDWLRQ�
ZLWK�5 RXQGXS�* ( �VHHGV�DUH�HQFRXUDJLQJ�
UHVLVWDQW�ZHHGV��VXFK�DV�QRW�SORXJKLQJ��RU�
WLOOLQJ��WKH�VRLO��3DUWLFXODU�ZHHGV�XVHG�WR�EH�
DEOH�WR�EH�FRP EDWHG�YHU\ �HIIHFWLYHO\ �E\ �
SORXJKLQJ�XS�ILHOGV��3ORXJKLQJ�LV�QRW�
SUDFWLVHG�VR�IUHTXHQWO\ �ZLWK�KHUELFLGH�
WROHUDQW�* ( �FURSV�LQ�WKH�8 6�EHFDXVH�LW�LV�
OHVV�QHFHVVDU\ �ZLWK�KHUELFLGH�DSSOLFDWLRQV��
ZKLFK�JUHDWO\ �HQFRXUDJLQJ�UHVLVWDQFH�LQ�
ZHHG�VSHFLHV� � ��) RU�DOO�WKHVH�UHDVRQV�
KHUELFLGH�WROHUDQW�* ( �FURS�SURGXFWLRQ�KDV��
IRU�VHYHUDO�\ HDUV�QRZ��EHHQ�UHJDUGHG�E\ �
H[ SHUWV�DV�D�IRUP �RI�DJULFXOWXUH�LQ�ZKLFK�
UHVLVWDQW�ZHHGV�DUH�P RUH�RU�OHVV�
V\ VWHP DWLFDOO\ �JURZQ�ZLWK�WKH�FURS�� � �
�
7KH�LOORJLF�RI�LQGXVWULDO�
DJULFXOWXUH�
�
( YHQ�EHIRUH�* ( �VR\ EHDQV�ZHUH�LQWURGXFHG��
WKH�8 6�VR\ EHDQ�DQG�RWKHU�DJULFXOWXUDO�
LQGXVWULHV�ZHUH�DOUHDG\ �LQ�D�SUHFDULRXV�
VLWXDWLRQ�EHFDXVH�UHVLVWDQW�ZHHGV�KDG�EHHQ�
LQFUHDVLQJ�GUDP DWLFDOO\ ��5 HVLVWDQFHV�KDG�
DOUHDG\ �IRUP HG�DJDLQVW�WKH�P RVW�FRP P RQO\ �
XVHG�KHUELFLGHV��
�
8 S�XQWLO�� � � � ��KHUELFLGHV�RI�WKH�$/ 6 �W\ SH�
�DFHWRODFWDWH�V\ QWKDVH��ZHUH�P RVW�IUHTXHQWO\ �

������������������������������������������������������
� � �KWWS���ZZZ�V\ QJHQWDFURSSURWHFWLRQ�
XV�FRP �5 HVRXUFHV�3URG�7RXFKGRZQ�/ DQGB9DOXHV�SGI�
� � �&DQDGLDQ�: KHDW�%RDUG��&: %��� � � � � � �$JURQRP LF�
DVVHVVP HQW�RI�5 RXQGXS�5 HDG\ �ZKHDW��
KWWS���ZZZ�FZE�FD�HQ�SXEOLFDWLRQV�IDUP HUV�SGI�UUZ�SGI�
� � �1 HYH��3 ���' LJJOH��$ �- ���6P LWK��) �3 ��	 �3RZOHV��6 �%��
� � � � � � �VLP XODWLQJ�HYROXWLRQ�RI�JO\ SKRVDWH�UHVLVWDQFH�LQ�
/ ROLXP �ULJLGXP �,,��SDVW��SUHVHQW�DQG�IXWXUH�JO\ SKRVDWH�
XVH�LQ�$XVWUDOLDQ�FURSSLQJ��: HHG�5 HVHDUFK��� � ��� � � �
� � � ��
� � �) UHXGOLQJ�&���/ LQNDJHV�EHWZHHQ�UHVLVWDQFH�
SUREOHP V��UHVLVWDQFH��P DQDJHP HQW�DQG�JHQHWLFDOO\ �
P RGLILHG�FURSV" �ZZZ�ELRWHFK�LQIR�QHW�OLQNDJHV�KWP O�

XVHG��: RUOG�ZLGH��RYHU�� � �ELRW\ SHV�UHVLVW�
DQW�WR�WKHVH�KHUELFLGHV�KDYH�QRZ�IRUP HG��
RYHU�KDOI�RI�WKHP �LQ�WKH�8 6$ � � ��7KH�
LQFUHDVH�LQ�ZHHGV�UHVLVWDQW�WR�WKH�$/ 6 �
KHUELFLGHV�OHG�WR�D�VWHDG\ �JURZWK�LQ�WKH�
QXP EHU�RI�KHUELFLGHV�EHLQJ�VSUD\ HG�IRU�
JURZLQJ�VR\ EHDQV��$FFRUGLQJ�WR�WKH�8 6�
1 DWLRQDO�&HQWHU�IRU�) RRG�DQG�$JULFXOWXUDO�
3ROLF\ ��1 &) $3���LQ�� � � � �� � � �RI�ODQG�XVHG�
IRU�JURZLQJ�VR\ EHDQ�KDG�WR�EH�WUHDWHG�ZLWK�
D�FRP ELQDWLRQ�RI�IRXU��RU�P RUH��GLIIHUHQW�
ZHHG�NLOOHUV��2 Q�RQO\ �� � � �RI�WKLV�ODQG�GLG�
WKH�XVH�RI�D�VLQJOH�KHUELFLGH�VXIILFH� � ��
: DWHUKHP S�KDV�EHHQ�SDUWLFXODUO\ �
SUREOHP DWLF�IRU�VR\ EHDQ�FXOWLYDWLRQ�LQ�WKH�
SDVW�DQG�LV�EHFRP LQJ�SUREOHP DWLF�DJDLQ�
EHFDXVH�RI�WKH�UHOLDQFH�RQ�JO\ SKRVDWH��
�
,Q�WKLV�LQFUHDVLQJO\ �GLIILFXOW�VLWXDWLRQ��
JURZLQJ�* ( �VR\ EHDQV�DQG�RWKHU�5 RXQGXS�
5 HDG\ �FURSV�VHHP HG�WR�P DQ\ �IDUP HUV�WKH�
VROXWLRQ�EHFDXVH�WKH�* ( �FURSV�ZHUH�
UHVLVWDQW�WR�D�KHUELFLGH�QRW�QRUP DOO\ �XVHG�
RQ�WKRVH�FURSV���
�
$ �ZRUNHU�DW�WKH�8 6�1 DWLRQDO�&HQWHU�IRU�
) RRG�DQG�$JULFXOWXUDO�3ROLF\ �ZULWHV��
�6LJQLILFDQWO\ �ODUJH�UHVLVWDQW�ZHHG�
SRSXODWLRQV�KDG�GHYHORSHG�IRU�WKH�P RVW�
ZLGHO\ �XVHG�KHUELFLGHV����RQH�RI�WKH�
UHDVRQV�IRU�UDSLG�DGRSWLRQ�RI�5 RXQGXS�
5 HDG\ �VR\ EHDQV�LV�WKH�H[ FHOOHQW�FRQWURO�LW�
SURYLGHV�RI�FRP P RQ�ZDWHUKHP S�ZKLFK�
KDG�JURZQ�UHVLVWDQW�WR�P DQ\ �RI�WKH�
FRQYHQWLRQDO�KHUELFLGHV����� � � ��
�
%HIRUH�* ( �ZDV�LQWURGXFHG�LW�ZDV�XVHG�
P DLQO\ �WR�IUHH�ILHOGV�RI�XQZDQWHG�SODQWV�
EHIRUH�WKH�ILHOGV�ZHUH�VRZQ��,W�LV�DQ�
HIIHFWLYH�KHUELFLGH�WKDW�NLOOV�D�ODUJH�QXP EHU�
RI�ZHHGV��,W�EORFNV�DQ�LP SRUWDQW�HQ] \ P H�LQ�
SODQWV�VR�WKDW�DP LQR�DFLGV��YLWDO�WR�WKH�
SODQW��FDQQRW�EH�SURGXFHG��,Q�WKH�* ( �
KHUELFLGH�WROHUDQW�SODQWV��WKLV�EORFNDJH�LV�
UHP RYHG�E\ �WKH�SURWHLQ�SURGXFHG�E\ �D�

������������������������������������������������������
� � �KWWS���ZZZ�ZHHGVFLHQFH�RUJ�6XP P DU\ ��
8 VSHFLHV0 2 $�DVS" OVW0 2 $,'  � �
� � ��1 &) $3��$JULFXOWXUDO�%LRWHFKQRORJ\ ��EHQHILWV�RI�
WUDQVJHQLF�VR\ EHDQV��$SULO�� � � � ��
ZZZ�QFIDS�RUJ�UHSRUWV�ELRWHFK�UUVR\ EHDQEHQHILWV�SG
I�SJ��� � ��
� � �* LDQHVVL�/ 3 �HW�DO��- XQH�� � � � �
ZZZ�QFIDS�RUJ�� � &DVH6WXGLHV�&DVH6WXGLHV�6R\ EH
DQ+7�SGI��� � �SS���
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EDFWHULDO�JHQH�LQ�WKH�* ( �LQVHUW��6HYHUDO�
DJURFKHP LFDO�FRP SDQLHV�QRZ�P DNH�WKLV�
KHUELFLGH��
�
$FFRUGLQJ�WR�WKH�1 &) $3��WKH�DUHDV�XVHG�WR�
JURZ�VR\ EHDQ�H[ SDQGHG�ZLWK�WKH�
LQWURGXFWLRQ�RI�* ( �VR\ EHDQV��� : HHG�
SRSXODWLRQV�UHVLVWDQW�WR�P DQ\ �FRP P RQO\ �
XVHG�VR\ EHDQ�KHUELFLGHV�KDG�GHYHORSHG�WR�D�
VLJQLILFDQW�OHYHO�LQ�WKH�P LG�� � � � V����) ROORZLQJ�
WKH�LQWURGXFWLRQ�RI�5 RXQGXS�5 HDG\ �
VR\ EHDQV��VR\ EHDQ�JURZHUV�KDG�DQ�HIIHFWLYH�
DOWHUQDWLYH�WR�FRQWURO�WKHVH�UHVLVWDQW�ZHHG�
SRSXODWLRQV��$V�D�UHVXOW��P DQ\ �P RUH�DFUHV�RI�
VR\ EHDQV�ZHUH�SODQWHG����� �� � �
�
,Q�WKH�VKRUW�WHUP ��D�VROXWLRQ�XVLQJ�* ( �
KHUELFLGH�UHVLVWDQW�FURSV�VHHP HG�DWWDLQDEOH�
±�JO\ SKRVDWH�ZDV�UHODWLYHO\ �FKHDS��HDV\ �WR�
DSSO\ ��HIIHFWLYH�DJDLQVW�D�DOP RVW�DOO�ZHHGV�
DQG��IRU�WKH�P RP HQW��GLGQ
W�KDYH�WR�EH�
FRP ELQHG�ZLWK�RWKHU�KHUELFLGHV��,Q�WKH�FULVLV�
WKDW�GHYHORSHG�LQ�WKH�8 6�GXULQJ�WKH�P LG�
� � � � V��D�WHFKQLFDO�VROXWLRQ�P DGH�SRVVLEOH�E\ �
WKH�DJURFKHP LFDO�LQGXVWU\ �WKXV�SUHVHQWHG�
LWVHOI�DV�DWWUDFWLYH�EXW��LQ�UHDOLW\ ��KDV�
LQFUHDVHG�IDUP HUV
�GHSHQGHQF\ �RQ�
KHUELFLGHV�HYHQ�IXUWKHU���
�
/ RRNLQJ�DW�WKH�SUREOHP �DQRWKHU�ZD\ ��WKH�
LQWURGXFWLRQ�RI�* ( �KHUELFLGH�UHVLVWDQW�FURSV�
LQ�WKH�8 6$�KDV�KLQGHUHG�WKH�ORQJ�RYHUGXH�
LQWURGXFWLRQ�RI�P RUH�HQYLURQP HQWDOO\ �P LQGHG�
DJULFXOWXUH�XVLQJ�IDU�OHVV�SHVWLFLGH�DQG�
LP SURYHG�P HWKRGV�IRU�FRP EDWLQJ�ZHHGV��
* HQHWLF�HQJLQHHULQJ�KDV�OHG�WR�DJURFKHP LFDO�
FRUSRUDWLRQV�DQG�IDUP HUV�EHLQJ�DEOH��LQ�WKH�
VKRUW�WHUP ��WR�FRQWLQXH�GRLQJ�EXVLQHVV�DV�
EHIRUH�±�EXW�LQ�WKH�ORQJ�WHUP �WKH�FULVLV�LQ�
LQGXVWULDO�DJULFXOWXUH�WKUHDWHQV�WR�EHFRP H�
P XFK�ZRUVH��
�
7KH�FRQVHTXHQFHV�±�LQFUHDVHG�
KHUELFLGH�XVDJH�
�
,Q�WKH�YLHZ�RI�P DQ\ �H[ SHUWV�WKH�UHVLVWDQW�
ZHHGV�FDQ��DW�WKH�P RP HQW��EH�ODUJHO\ �
FRP EDWHG��%XW�H[ SHUWV�ZDUQ�DJDLQVW�DOORZLQJ�
WKH�SUREOHP �WR�LQFUHDVH�DQ\ �IXUWKHU��,Q�WKH�

������������������������������������������������������
� � �1 &) $3��$JULFXOWXUDO�%LRWHFKQRORJ\ ��EHQHILWV�RI�
WUDQVJHQLF�VR\ EHDQV��$SULO�� � � � �
ZZZ�QFIDS�RUJ�UHSRUWV�ELRWHFK�UUVR\ EHDQEHQHILWV�SGI�

YLHZ�RI�H[ SHUWV�DW�,RZD�6WDWH�8 QLYHUVLW\ �
WKH�DP RXQWV�RI�KHUELFLGH�DUH�LQFUHDVLQJ��
�+LJKHU�UDWHV�RI�JO\ SKRVDWH�DUH�FXUUHQWO\ �
EHLQJ�XVHG�WKDQ�ZKHQ�5 RXQGXS�5 HDG\ �
VR\ EHDQV�ZHUH�ILUVW�LQWURGXFHG��DQG�WKH�
SHUFHQWDJH�RI�5 RXQGXS�5 HDG\ �VR\ EHDQ�
ILHOGV�WUHDWHG�ZLWK�SUH�HP HUJHQFH�
KHUELFLGH�KDV�LQFUHDVHG�GUDP DWLFDOO\ �� �� � ��
�
7KH�DP RXQW�RI�JO\ SKRVDWH�DSSOLHG�SHU�
DFUH�LQFUHDVHG�� � �� �IURP �� � � � �WR�� � � � �LQ�
WKH�8 6�DQG�ZDV�FDXVHG�E\ �³WKH�P DMRU�
SULFH�UHGXFWLRQV�RIIHUHG�WR�IDUP HUV��WKH�
QHHG�WR�FRQWURO�P RUH�GLIILFXOW�VHWV�RI�
ZHHGV��DQG�WKH�HP HUJHQFH�RI�UHVLVWDQFH�
DQG�RU�OHVVHQHG�VHQVLWLYLW\ �LQ�P DQ\ �ZHHG�
VSHFLHV�WKDW�ZHUH�RQFH�IXOO\ �FRQWUROOHG�E\ �
RQH�JO\ SKRVDWH�DSSOLFDWLRQ́�� � ��
�
2 WKHU�KHUELFLGHV��ZKLFK�DUH�VXSSRVHG�WR�
EH�XVHG�ZLWK�JO\ SKRVDWH�VR�WKDW�LW�UHP DLQV�
HIIHFWLYH��DUH�SXEOLVKHG�LQ�VSHFLDOLVW�
SXEOLFDWLRQV� � ��) RU�SUH�SODQWLQJ�KHUELFLGHV�
WKHVH�LQFOXGH�WKH�QRWRULRXV�� �� � ' �DQG�
SDUDTXDW��JUDP R[ RQH��ZKLFK�JLYH�FDXVH�
IRU�H[ WUHP H�HQYLURQP HQWDO�FRQFHUQ��( YHQ�
0 RQVDQWR��P XFK�OLNH�LWV�FRP SHWLWRUV��KDV�
UHFRJQLVHG�WKH�WUXH�VWDWH�RI�DIIDLUV�DQG�
VXJJHVWV�WKDW�5 RXQGXS�5 HDG\ �* ( �FRUQ�
VKRXOG�EH�WUHDWHG�QRW�RQO\ �ZLWK�JO\ SKRVDWH�
EXW�DOVR�ZLWK�DWUD] LQH� � ��$WUD] LQH�KDV�
DOUHDG\ �EHHQ�SURKLELWHG�LQ�VHYHUDO�
( XURSHDQ�FRXQWULHV�DQG�LV�QRZ�IDFLQJ�DQ�
( 8 �ZLGH�EDQ�RQ�DFFRXQW�RI�LWV�SHUVLVWHQFH�
LQ�WKH�HQYLURQP HQW� � ��
�
: KDW�LV�FHUWDLQ�LV�WKDW�WKH�KHUELFLGH�LV�DQ�
H[ FHOOHQW�EXVLQHVV��0 RQVDQWR�HDUQV�DERXW�
� � �SHU�FHQW�RI�LWV�WRWDO�LQFRP H�RI�� �� �ELOOLRQ�
GROODUV��LQ�� � � � � �ZLWK�LW��$QRWKHU�� � � �

������������������������������������������������������
� � �+DU] WOHU��%���- DQ�� � � � �
ZZZ�ZHHGV�LDVWDWH�HGX�P JP W�TWU� � �
� �URXQGXSIXWXUH�KWP �
� � �%HQEURRN��� � � � � �RS��FLW��
� � �VHH��IRU�H[ DPSOH�
KWWS���RKLROLQH�RVX�HGX�E� � � �E� � � B� � �KWPO�
� � �5 HDG\ P DVWHU�$7=�FRQWDLQV�ERWK�JO\ SKRVDWH�DQG�
DWUD] LQH��
KWWS���ZZZ�P RQVDQWR�FRP �P RQVDQWR�XVBDJ�OD\ RXW�F
URSBSUR�UHDG\ BP DVWHUBDW] �GHIDXOW�DVS�
� � �VHH��H�J��6LVVHOO��. ��� � � � � � �( 8 �WR�ZLWKGUDZ�
DWUD] LQH�DSSURYDO��&KHP LFDO�: HHN��2 FWREHU�� � QG�
� � � � ��
KWWS���ZZZ�ILQGDUWLFOHV�FRP �FIBGOV�P � � � � �� � B� � � �� �
� � � � � � � �S� �DUWLFOH�MKWP O�
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P LOOLRQ�GROODUV�RI�LQFRP H�LV�UHSRUWHG�IURP �LWV�
* ( �SODQWV�� � �2 WKHU�FRP SDQLHV�DUH�DOVR�
LQFUHDVLQJO\ �LQYHVWLQJ�LQ�EXVLQHVV�ZLWK�
JO\ SKRVDWH��EXW�0 RQVDQWR�LV�WKH�P DUNHW�
OHDGHU�E\ �IDU��
�
%HVLGHV�WKH�HQYLURQP HQW�DQG�FRQVXP HUV��
IDUP HUV�DUH�DOVR�YLFWLP V�RI�WKHVH�
GHYHORSP HQWV�±�HFRQRP LF�YLFWLP V��7KH�
ZLQQHU�RQFH�DJDLQ�LV�WKH�DJURFKHP LFDO�
FRUSRUDWLRQV��ZKLFK�FDQ�VHOO�LQFUHDVHG�
DP RXQWV�RI�LWV�KHUELFLGH�WRJHWKHU�ZLWK�WKH�
SDWHQWHG�VHHGV��7KH�IDLU\ �WDOH�RI�D�SDWHQWHG�
VROXWLRQ�ZLWK�WKH�DLG�RI�KHUELFLGH�UHVLVWDQW�
* ( �FURSV�LV�ORVLQJ�LWV�P DJLF��7KH�FRVWV�WR�
IDUP HUV�DQG�XVH�RI�KHUELFLGHV�DUH�LQFUHDVLQJ�
DQG��DV�SULRU�WR�� � � � ��ZKHQ�* ( �FURSV�ZHUH�
ILUVW�LQWURGXFHG���WKH�QXP EHU�RI�ILHOGV�KDYLQJ�
WR�EH�WUHDWHG�ZLWK�P RUH��DQG�JUHDWHU�
DP RXQWV�RI��KHUELFLGHV�LV�VWHDGLO\ �LQFUHDVLQJ��
�
8 QGHWHUUHG�E\ �WKHVH�GHYHORSP HQWV��FRP �
SDQLHV�OLNH�0 RQVDQWR�SURP RWH�FRQWLQXHG�
H[ SDQVLRQ�RI�WKH�XVH�RI�* ( �FURSV��LQFOXGLQJ�
KHUELFLGH�WROHUDQW�RQHV��7KH�DJURFKHP LFDO�
EXVLQHVV�QRZ�ZDQWV�WR�DGYDQFH�VDOHV�RI�
KHUELFLGHV�XQLP SHGHG�ZLWK�WKH�DVVLVWDQFH�RI�
* ( �FURSV��0 DQ\ �H[ SHUWV��KRZHYHU��H[ SHFW�
WKHUH�WR�EH�D�UDSLG�LQFUHDVH�LQ�QHZ�ZHHG�
UHVLVWDQFHV�WKURXJK�WKH�XVH�RI�KHUELFLGH�
WROHUDQW�* ( �FURSV��
�
3UREOHP V�Z LWK�5 RXQGXS�
�
$JURFKHP LFDO�FRUSRUDWLRQV�DYRZ�DJDLQ�DQG�
DJDLQ�WKDW�WKH�KHUELFLGH�LV�SDUWLFXODUO\ �
HQYLURQP HQWDOO\ �IULHQGO\ ��,WV�VZLIW�GHJUDGD�
ELOLW\ ��LQ�SDUWLFXODU��HQVXUHV�WKDW�QR�UHVLGXHV�
FDQ�JHW�LQWR�JURXQGZDWHU��%XW�' DQLVK�
UHVHDUFKHUV�LQYHVWLJDWLQJ�KRZ�JO\ SKRVDWH�
EHKDYHV�LQ�VRLOV�KDYH�IRXQG��DJDLQVW�DOO�
SUHGLFWLRQV��WKDW�WKH�KHUELFLGH�FHUWDLQO\ �GRHV�
HQGDQJHU�JURXQGZDWHU��5 HVWULFWLRQV�RQ�WKH�
XVH�RI�JO\ SKRVDWH�ZHUH�IRU�WKLV�UHDVRQ�
LP SRVHG�E\ �WKH�' DQLVK�JRYHUQP HQW�LQ�- XQH�
� � � � �� � �
�
1 HZ�SUREOHP V�DUH�DOVR�HP HUJLQJ�DV�D�UHVXOW�
RI�WKH�XQH[ SHFWHG�VLGH�HIIHFWV�RI�XVLQJ�

������������������������������������������������������
� � �1 HZ�<RUN�7LP HV��- DQ�� � ��� � � � �
� � �ZZZ�SHVWLFLGYDUVOLQJ�GN��ZZZ�JHXV�GN��
KWWS���ZZZ�P LP �GN�Q\ KHGHU�SUHVVH�' HS�� � � � � � BJO\ SK
RVDW�KWP �

JO\ SKRVDWH��,W�KDV�UHFHQWO\ �EHHQ�UHSRUWHG�
WKDW�JO\ SKRVDWH�XVDJH�LQ�SUHYLRXV�\ HDUV�
HQFRXUDJHV�WKH�JURZWK�RI�WKH�IXQJXV��
IXVDULXP ��RQ�ZKHDW� � ��) XVDULXP �SURGXFHV�
WR[ LQV��ZKLFK�DUH�GDP DJLQJ�WR�KXP DQ�DQG�
DQLP DO�KHDOWK��
�
* LYHQ�WKLV�EDFNJURXQG��LW�FDQ�EH�
VHHQ�WKDW�WKH�JHQHWLF�HQJLQHHULQJ�
DQG�SHVWLFLGH�LQGXVWULHV�DUH�
SXUVXLQJ�D�FRP P RQ��LO�ORJLF�RI�
LQGXVWULDOLVHG�DJULFXOWXUH��Z KLFK�
HQGDQJHUV�WKH�HQYLURQP HQW�DQG�
FRQVXP HUV��* HQHWLF�HQJLQHHULQJ�LV��
DW�SUHVHQW��XVHG�SULP DULO\ �WR�VHH�WKH�
FRQWLQXDWLRQ�RI�LQWHQVLYH�DJULFXO�
WXUH��7KLV�LV�ODUJHO\ �GHWHUP LQHG�E\ �
WKH�LQWHUHVWV�RI�DJURFKHP LFDO�
FRUSRUDWLRQV�GHVSLWH�HQYLURQP HQWDO�
SROOXWLRQ��WKH�GUDZ EDFNV�IRU�
FRQVXP HUV�DQG�HFRQRP LF�ULVNV�IRU�
IDUP HUV��
�

* UHHQSHDFH�GHP DQGV� �
�
¨  1 R�UHOHDVH�RI�* ( �RUJDQLVP V�
�
¨  6XSSRUW�HFRORJLFDOO\ �DQG�

VRFLDOO\ �UHVSRQVLEOH�
VROXWLRQV�IRU�DJULFXOWXUH�

�
¨  $ �EDQ�RQ�SDWHQWV�RQ�SODQWV��

VHHGV�DQG�OLYLQJ�RUJDQLVP V��

������������������������������������������������������
� � �&RJKODQ��$ ��� � � � � � �: HHGNLOOHU�P D\ �HQFRXUDJH�
EOLJKW��1 HZ�6FLHQWLVW��� � WK�$XJXVW�� � � � ��SJ��� ��


