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,�DP�ZULWLQJ�WKLV�ZKLOH�HQMR\LQJ�WKH�7LPHG�6KRRWRXW�DW�
WKH�*RRGZRRG�)HVWLYDO�RI�6SHHG��6RPH�RI�WKH�FDUV�WKDW�
PDGH�WKHUH�ZD\�XS�WKH�KLOO�WKLV�\HDU��DV�HYHU\�\HDU��DUH�
DV�GLYHUVH�DV�WKH\�DUH�TXLWH�DPD]LQJ�� 
 
$IWHU�D�YHU\�ZHW�-XQH�,�KRSH�WKDW�PHPEHUV�DUH�DEOH�WR�
HQMR\� VRPH� VXQQLHU�ZHDWKHU� LQ� WKH� FRPLQJ�PRQWKV—,�
NQRZ�WKDW�,�KDYH�VWUXJJOHG�WR�JHW�P\�:����RXW�LQ�WKH�
SRRUHU�ZHDWKHU�� 
 
2QFH�PRUH��,�HQFRXUDJH�PHPEHUV�WR�FRPH�IRUZDUG�DQG�
VKDUH� WKHLU�SKRWRV��DQG�H[SHULHQFHV�RI�HYHQWV�RU�HYHQ�
VRPH�ROGHU�PHPRULHV�RI�0HUFHGHV-%HQ]�WKH\�KDG�ZKLOH�
JURZLQJ�XS�� 
 
:H� ZRXOG� ORYH� WR� VHH� QHZ� DGYHUWLVHUV� LQ� WKH� QH[W�
HGLWLRQ� RI� WKH� PDJD]LQH�� 0HJDVWDU� LV� D� JUHDW� ZD\� WR�
GLUHFWO\�DFFHVV�WKH�&OXE¶V������PHPEHUV��DV�ZHOO�DV�D�
QXPEHU� RI� 0HUFHGHV-%HQ]� DQG� DXWRPRWLYH� UHODWHG�
EXVLQHVVHV� LQ� 3HUWK�� $GGLWLRQDOO\�� WKH� VXSSRUW� WKDW�
DGYHUWLVHUV� SURYLGH� WR� WKH� &OXE� LV� LPPHQVH�� DQG�
XOWLPDWHO\�WKLV�DOORZV�XV�WR�EXLOG�WKH�&OXE��SXW�RQ�EHWWHU�
HYHQWV��DQG�XOWLPDWHO\�WR�DWWUDFW�PRUH�PHPEHUV� 
 
,�KRSH�\RX�HQMR\�WKLV�HGLWLRQ�RI�0HJDVWDU� 
 
(WKDQ�'RGG 
(GLWRU 

�ŽǀĞƌ�/ŵĂŐĞ 
7KLV� SKRWR�ZDV� WDNHQ� E\� 'HQLVH� &O\GHVGDOH-*HEHUW� DW�
0F&DOOXP�3DUN�RQ�WKH�6ZDQ�5LYHU�IRUHVKRUH�LQ�9LFWRULD�
3DUN��7KH�IXOO�VWRU\�LV�RQ�SDJH���� 
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'DYLG�*HEHUW 
3UHVLGHQW 
 
������������ 
SUHVLGHQW#PEFFZD�RUJ�DX 
 
 
 
'DYLG�:KLWHKHDG 
9LFH-3UHVLGHQW� 
 
YLFH�SUHVLGHQW#PEFFZD�RUJ�DX 
 
 
 
-RKQ�+DOO 
7UHDVXUHU 
 
������������ 
WUHDVXUHU#PEFFZD�RUJ�DX 
 
 
 
'HQLVH�&O\GHVGDOH-*HEHUW 
6HFUHWDU\ 
 
VHFUHWDU\#PEFFZD�RUJ�DX 
 
 
 
 
0HJDVWDU�7HDP 
0DJD]LQH�(GLWRUV 
 
 
 
 
 
 
6KHOGRQ�%URHV 
:HEVLWH�DQG�)DFHERRN�0DQDJHU� 
 
������������ 
ZHEPDQDJHU#PEFFZD�RUJ�DX 
 
 
 
&KULV�)ODPHU 
0HPEHUVKLS�/LDLVRQ 
 
������������ 
FKULVIODPHU#JPDLO�FRP 
 
 
 
'HQLVH�&O\GHVGDOH-*HEHUW 
(YHQWV�&R-RUGLQDWRU 
 
HYHQWV#PEFFZD�RUJ�DX 
 
 
 
 
/L]�(SSOH 
0HPEHUVKLS�6HFUHWDU\ 
 
PHPEHUVKLS#PEFFZD�RUJ�DX 
 
 
 
3DXO�&RRSHU 
&RQFHVVLRQDO�/LFHQFH�5HJLVWUDU 
 
������������ 
FRQFHVVLRQDO#PEFFZD�RUJ�DX 

�ŽŵŵŝƩĞĞ�/ŶĨŽƌŵĂƟŽŶ 
 
7KH� 3UHVLGHQW�� 9LFH-3UHVLGHQW�� 7UHDVXUHU�� 6HFUHWDU\� DQG�
(GLWRU�SRVLWLRQV�DUH�HOHFWHG�\HDUO\�DW�WKH�$QQXDO�*HQHUDO�
0HHWLQJ��$OO�RWKHU�SRVLWLRQV�DUH�DSSRLQWHG�E\�WKH�HOHFWHG�
FRPPLWWHH� PHPEHUV� DW� WKH� ILUVW� FRPPLWWHH� PHHWLQJ�
IROORZLQJ� WKH� $*0�� ,I� \RX� DUH� LQWHUHVWHG� LQ� EHFRPLQJ�
LQYROYHG� DQG� MRLQLQJ� WKH� FRPPLWWHH�� SOHDVH� FRQWDFW�
3UHVLGHQW�'DYLG�*HEHUW�� 

�ůƵď�ĂƌĚ�/ŶĨŽƌŵĂƟŽŶ 
 
0HPEHUVKLS� FDUGV�� NQRZ� DV� WKH�&OXE&DUG�� DUH� SURGXFHG�
E\� 0HUFHGHV-%HQ]� &ODVVLF� &DU� &OXEV� ,QWHUQDWLRQDO� LQ�
*HUPDQ\��&DUGV�DUH�SURGXFHG�HYHU\�\HDU�LQ�)HEUXDU\�IRU�
DOO�PHPEHUV��1HZ�PHPEHUV� VKRXOG� KDYH� WKHLU� ILUVW� FDUG�
ZLWKLQ�WZR�PRQWKV�RI�MRLQLQJ� 

/RFDO�%HQHILWV�RI�WKH�&OXE&DUG�LQFOXGH� 
· ���� GLVFRXQW� RQ� JHQXLQH� 0HUFHGHV-%HQ]� SDUWV�

IURP�'LHVHO�0RWRUV�DQG�:HVWSRLQW�6WDU 
· ����GLVFRXQW�RQ�ODERXU�DW�$XWR�([FOXVLYH�3HUWK 

· ����GLVFRXQW�RQ�ODERXU�DW�0%�&HQWUH 

· )UHH� ZKHHO� EDODQFH� RQ� HYHU\� ZKHHO� RU� W\UH�
SXUFKDVHG�IURP�5LFKDUG¶V�7\UHSRZHU 

 
7KH� &OXE&DUG� FRQWDLQV� \RXU� PHPEHUVKLS� QXPEHU� DQG�
ORJLQ� ,'� IRU� WKH� &OXE/RXQJH� ZHEVLWH�� ORFDWHG� DW�
FOXEORXQJH�PE-ORXQJH�FRP�HQ 
 
7KH� &OXE/RXQJH� FRQWDLQV� LQIRUPDWLRQ� RQ� GLVFRXQWV�
DYDLODEOH� ZRUOGZLGH� ZLWK� \RXU� &OXE&DUG�� LQFOXGLQJ� IUHH�
HQWU\�WR�WKH�0HUFHGHV-%HQ]�0XVHXP�LQ�6WXWWJDUW�� 
 
$GGLWLRQDOO\�� &OXE/RXQJH� FRQWDLQV� SDVW� LVVXHV� RI� WKH�
0HUFHGHV-%HQ]� &ODVVLF� PDJD]LQH� DQG� DFFHVV� WR� WKH�
0HUFHGHV-%HQ]�(OHFWURQLF�3DUWV�&DWDORJ��(3&��FRYHULQJ�DOO�
PRGHOV� IURP� ����� WR� SUHVHQW�� LQFOXGLQJ� 0HUFHGHV-%HQ]�
FDUV�� WUXFNV� DQG� 6PDUW� FDUV�� )RU� IXUWKHU� LQIRUPDWLRQ�
UHJDUGLQJ� (3&� DFFHVV�� SOHDVH� VHH� RXU� FOXE� ZHEVLWH��
ZZZ�PEFFZD�RUJ�DX 
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7XHVGD\��WK-��WK� -� ��WK�$QQLYHUVDU\�0LG�
:HHN� 5XQ�� �� GD\V� WR� 0DUJDUHW� 5LYHU�� 5693�
UHTXLUHG�FRQWDFW�%HY�0DUJHWWV�0RE�����������
�����6HH�SDJH��� 
 
6XQGD\� ��WK� -� &ODVVLF� &DUV� DQG� &RIIHH��
8:$�FDUSDUN���+DFNHWW�'ULYH��&UDZOH\�#����-
�����DP 

6XQGD\��WK�-�5RWDU\�&OXE�RI�&RPR�&DU�
6KRZ��PRUH�GHWDLOV�WR�FRPH� 
 
6XQGD\���WK�-�&ODVVLF�&DUV�	�&RIIHH��8:$�
FDUSDUN���+DFNHWW�'ULYH��&UDZOH\�#����-
�����DP 
 
6XQGD\� ��WK� -� *HUPDQ� &DU� 'D\�� PRUH�
GHWDLOV�WR�FRPH� 

EĞǁ�DĞŵďĞƌƐ��ŶŶŽƵŶĐĞŵĞŶƚ 
0%&&:$� ZRXOG� OLNH� WR� ZHOFRPH� WKH� IROORZLQJ� QHZ�
PHPEHUV� 

�ůƵď��ǀĞŶƚƐ 

6851$0( 1$0( 9(+,&/(�6� 
&(6$5( -RVHSK �����&��� 
38,8 $GULDQ ��������6(/ 

0(7&$/)( -RH ��������6/ 

0(1(*+(//2 'DQQ\ ��������6/ 

1(,// 'DYLG �����:������� 

0$+1&.( 5DOI-(FNDUG �����&��� 

'($5/29( 0HUY &(��� 

35,1&,2772 &DUPHOR �����(���$0* 

6&+,%/, 'DPLDQ ��������6( 

68/=%(5*(5 &UDLJ ��������6(/���� 

3$5.,1621 6LPRQ �����&��� 

5(7=/$)) 6WHSKHQ �����0HUF�%XV����� 

%$75$ 3UL\DQN �����*/$�� 

'811( 6KDXJKDQ ��������6(/ 

/$1( 3DXOLQH �����9LWR�9DQ 

6HSWHPEHU 

 

0RQGD\���WK�-�&OXE�$*0��3HUWK�7DWWHUVDOV�
5HFUHDWLRQ�DQG�%RZOLQJ�&OXE����3ODLQ�6W�3HUWK��
#�SP 
 
6XQGD\���WK�-�&ODVVLF�&DUV�	�&RIIHH��8:$�
FDUSDUN���+DFNHWW�'ULYH��&UDZOH\�#����-
�����DP 

$XJXVW 

2FWREHU 
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'DYLG�*HEHUW—3UHVLGHQW 
 
,W� LV�ZLWK�PXFK�SOHDVXUH�
WKDW� ,� SUHVHQW� WKH� ��WK�
$QQLYHUVDU\�
FRPPHPRUDWLYH� HGLWLRQ�
RI� RXU� 0HJDVWDU�
PDJD]LQH�� ,W� LV� D� JUHDW�
KRQRXU� WR� RYHUVHH� WKLV�
HGLWLRQ� DQG� D� MR\� LQ�
FHOHEUDWLQJ� WKH� KLVWRU\�
DQG� VWRULHV� WKDW� PDNH�

RXU�FOXE�VXFK�D�VSHFLDO�RQH��2XU�&OXE�LV�WKH�
�UG� ROGHVW� 0HUFHGHV-%HQ]� &DU� &OXE� LQ� WKH�
ZRUOG�DQG�VWLOO�JRLQJ�VWURQJ� 
 
7KH�0HJDVWDU�VWDUWHG�DV�D�QHZVOHWWHU�LQ�WKH�
HDUO\� \HDUV�� LQ� WKH� ����V� WKH� QHZVOHWWHU�
WUDQVLWLRQHG� LQWR� D� VHFWLRQ� RI� WKH� 9LFWRULDQ�
0HUFHGHV-%HQ]� &DU� &OXE¶V� ³$URXQG� WKH�
%HQ]´�PDJD]LQH�DQG�WKHQ�LQ�WKH�PLG�����V�
WKH� 0HJDVWDU� UHWXUQHG� DV� D� GHGLFDWHG�
SXEOLFDWLRQ��PDQDJHG�DQG�GHVLJQHG�E\�RXU�
RZQ�PHPEHUV��7KH�UHVW�LV�KLVWRU\�DV�LW�JRHV�
IURP�VWUHQJWK�WR�VWUHQJWK�DV�D�KLJK�TXDOLW\�
PDJD]LQH�� H[FOXVLYH� WR� RXU� 0HUFHGHV-%HQ]�
&OXE�QHWZRUN�� 
 
:H� KDYH� UHFHQWO\�
LQWURGXFHG� 45� FRGHV�� D�
PRUH� LQWHUDFWLYH� IRUPDW� WR�
XVH�ZLWK�RXU�SKRQH�GHYLFHV�
DQG� ZH� FRQVWDQWO\� ORRN� IRU�
ZD\V� WR� LPSURYH� LQQRYDWLYH�
WHFKQLTXHV�RI�GHOLYHULQJ�WKH�
QHZV� WR� RXU� FOXE�� � +DYH� D�
JR�DW�WKLV�45�FRGH�E\�XVLQJ�WKH�FDPHUD�DSS�
RQ� \RXU� SKRQH� DQG� HQMR\� WKLV� TXL]� ³:KLFK�
&ODVVLF�FDU�ILWV�\RX"´�WR�ILQG�RXW�\RXUV� 
 
7R� FHOHEUDWH� WKLV� PLOHVWRQH�� ZH� KDYH�
SURGXFHG� D� FRPPHPRUDWLYH� JULOOH� EDGJH�
ZKLFK� \RX� FDQ� SXUFKDVH� DV� D� UHPLQGHU� RI�
�������GHWDLOV�SDJH���� 
 
7KLV� VSHFLDO� HGLWLRQ� LQFRUSRUDWHV� PXFK� RI�
WKH����\HDUV�RI�RXU�FOXE�KLVWRU\�DV�ZHOO�DV�
VRPH� FOXE� UHSRUWV� RQ� RXU� HYHQWV� RYHU� WKH�
ODVW�IHZ�PRQWKV� 

,� ZRXOG� OLNH� WR� UHIHU� \RX� WR� D� VSHFLDO�
LQWHUYLHZ� RI� D� FOXE� PHPEHUV� LFRQLF� ����V�
FDU��WKH�����6/��SDJHV����-�����DQG�ZK\�LW�
LV�VR�VSHFLDO�WR�KLP� 
 
,W� ZDV� ZLWK� PXFK� SOHDVXUH�� WKDW� WKH� IURQW�
FRYHU� ZDV� WKH� UHVXOW� RI� D� PHHWLQJ� DW� WKH�
6RXWK� 3HUWK� IRUHVKRUH� IRU� D� SKRWRVKRRW� RI�
WKUHH�LFRQLF����\HDU�ROG�PRGHOV�IXOO�VWRU\�RQ�
SDJH���� 
 
2XU�FRPPLWWHH�PHW��YLD�]RRP��WR�PDS�RXW�
ZKDW� ZH� ZRXOG� OLNH� WR� VKRZFDVH� LQ� WKH�
VSHFLDO� HGLWLRQ� DQG� ZH� GHFLGHG� WR� VFUROO�
WKURXJK� WKH� OLEUDU\� YDXOWV� RI� RXU� ROG�
0HJDVWDUV� IRU� ROG� VWRULHV� DQG� IURQW� SDJH�
FRYHUV�WR�JLYH�D�VQDSVKRW�RI�WKH�KLVWRU\�RI�
WKLV�PDJD]LQH�� 3OHDVH� HQMR\� RXU� FHQWUHIROG�
RI� ROG� IURQW� FRYHUV� DQG� ORRN� RXW� IRU� PRUH�
VWRULHV�LQ�WKH�6SULQJ�0HJDVWDU�� 
 
$�KLJKOLJKW�RI�WKLV�HGLWLRQ�LV�WKH�QHZ�RQOLQH�
SURFHVV� RI� EX\LQJ� FDUV� IURP� 0HUFHGHV-
%HQ]�� VWDUWLQJ� ZLWK� WKH� DOO� HOHFWULF� (4&�
ZKLFK� RQH� RI� RXU� PHPEHUV� KDV� UHFHQWO\�
RUGHUHG�DQG�WKH�VWRU\�ZLOO�WDNH�\RX�WKURXJK�
WKH�SURFHVV�DQG�ZK\�WKH\�GHFLGHG�WR�RUGHU�
WKLV�FDU���2QH�RI�WKH�WKHPHV�ZH�KDYH�EHHQ�
GHYHORSLQJ�RYHU�WKH�ODVW�IHZ�HGLWLRQV�LV�WKH�
IXWXUH� RI� PRWRULQJ� DQG� WKLV� VWRU\� OLQNV� LQ�
QLFHO\�ZLWK�WKDW���SDJH����� 
 
,W�JLYHV�PH�JUHDW�SOHDVXUH�WR�DQQRXQFH�WKDW��
WKH� 0HJDVWDU� KDV� �� QHZ� DGYHUWLVHUV��
$XWRPRELOH� *HUPDQ\�� 3HWHU� � :LONLQVRQ� 	�
&R�� 0HUFHGHV-%HQ]� %XQEXU\� DQG� <DJPLFK�
(VWDWH��,�ZRXOG�OLNH�WR�WDNH�WKLV�RSSRUWXQLW\�
WR� WKDQN� WKHP� DQG� XUJH� RXU� PHPEHUV� WR�
VXSSRUW�DOO�QHZ�DQG�H[LVWLQJ�VSRQVRUV� 
 
,� ZRXOG� DOVR� OLNH� WR� ZHOFRPH� EDFN� RXU�
H[LVWLQJ�PHPEHUV�DQG�D�VSHFLDO�ZHOFRPH�WR�
RXU� QHZ� RQHV� DV� D� QHZ� ILQDQFLDO� \HDU� KDV�
EHJXQ� 
 
$SDUW� IURP� WKH� REYLRXV� UHVWULFWLRQV�� ZH�
KDYH� PDQDJHG� WR� RIIHU� LQ� WKLV� HGLWLRQ� D�
UHSRUW� RQ� RXU� &OXE� PHHWLQJ� DW� WKH� 6WDU�
6KRS�� D�PLG�ZHHN� UXQ� DQG� D� FRXQWU\� UXQ��
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$�VXSHUE�DUUD\�RI�0HUFHGHV-%HQ]�FDUV�LQVLGH�RXU�QHZ�DGYHUWLVHUV�SUHPLVHV��0HUFHGHV-%HQ]��%XQEXU\��
6HH�WKHLU�$GYHUWRULDO�RQ�SDJHV����-���� 
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DOO�RI�ZKLFK�ZHUH�ZHOO�SDWURQLVHG�DQG�DOO�RI�
ZKLFK�ZHUH�RXWVWDQGLQJ�VXFFHVVHV� 
 
:H� ZLOO� HQGHDYRXU� WR� FRQWLQXH� WKLV�
PRPHQWXP� LQWR� WKH� QH[W� SHULRG� IRU� RXU�
PHPEHUV�ZKLFK�ZLOO� LQFOXGH�RXU�FHOHEUDWRU\�
��WK�$QQLYHUVDU\�GLQQHU��*HUPDQ�&DU�'D\��
�RI� ZKLFK� RXU� &OXE� LV� WKH� OHDG� RUJDQLVHU��
DQG� PRUH� FRXQWU\� GULYHV�� LQFOXGLQJ� DQ�
H[WHQGHG� 0LG�:HHN� UXQ�� RYHUQLJKW� VWD\� LQ�
6HSWHPEHU� DV� WKH� ��WK� $QQLYHUVDU\� VRXWK�
ZHVW�WRXU��SDJH����� 
 
,� ZRXOG� OLNH� WR� WKDQN� WKH� H[HFXWLYH�

FRPPLWWHH� IRU�
WKHLU� IDQWDVWLF�
HIIRUWV� LQ� D�
FKDOOHQJLQJ�
\HDU�� :H� KDYH�
DGDSWHG� WR�
PHHWLQJ� RQOLQH�
DQG� KDYH�
HQVXUHG� RXU�
FOXE� DFWLYLWLHV�
UHWXUQ� DV�
TXLFNO\� DQG�
VDIHO\� DV�
SRVVLEOH� 
 

1RZ�RXU�FOXE�KDV�UHDFKHG�WKH�PLOHVWRQH�RI�
��� \HDUV�� WKH� FRPPLWWHH� ZLOO� FRQWLQXH� WR�

H[SORUH� WKH� FRQFHSW� RI� D� GHGLFDWHG� FOXE�
URRP��� 
 
,� DP� SOHDVHG� WR� DGYLVH� WKLV� HGLWLRQ� RI� WKH�
PDJD]LQH� ZLOO� EH� ODXQFKHG� RQ� WKH� &OXE�
ZHEVLWH�� WKH� ILUVW� 0HJDVWDU� WR� EH� DYDLODEOH�
WR�RXU�PHPEHUV�GLJLWDOO\��:H�DUH�H[SORULQJ�
WKH� SRVVLELOLWLHV� RI� SURYLGLQJ� WKLV� H[FOXVLYH�
SXEOLFDWLRQ� WR� RXU� PHPEHUV� LQ� WKH� GLJLWDO�
IDVKLRQ�IRU�WKH� ORQJ�UXQ��DOEHLW�NHHSLQJ�WKH�
WUDGLWLRQDO� IRUPDW� IRU� WKRVH� ZKR� ZRXOG�
SUHIHU� WKLV�� 2XU� FOXE� ZLOO� PRYH� ZLWK� WKH�
WLPHV� WR� VWD\� UHOHYDQW� DQG� UREXVW� IRU� WKH�
QH[W�FHOHEUDWLRQ��RXU���WK�\HDU�� 
 
,I� WKHUH� LV� DQ\WKLQJ� ZH� KDYH� OHDUQHG� RYHU�
WKH� ODVW� �� PRQWKV� LW� LV� WKH� QHHG� WR�
IXWXUHSURRI� DQG� HQVXUH� RXU� VXVWDLQDELOLW\�
ORQJ�LQWR�WKH�IXWXUH� 

 
 
 
 
 
 

 

<DJPLFK�(VWDWH� 
$GYHUWRULDO 
 
7KH�ILUVW�YLQH\DUGV� LQ�:HVWHUQ�$XVWUDOLD�ZHUH�
LQ� WKH� 6ZDQ� 9DOOH\� DQG� WKH� <DJPLFK� IDPLO\�
KDV� EHHQ� WKHUH� VLQFH� ������ *URZLQJ� JUDSHV�
DQG� FXOWLYDWLQJ� YLQH\DUGV� ZDV� VHFRQG� QDWXUH�
WR� D� IDPLO\� WKDW� KDV� EHHQ� GRLQJ� LW� IRU� ����
\HDUV� RQ� WKH� 'DOPDWLDQ� FRDVW� RI� &URDWLD� EXW�
WKH�ZLQHU\�EHFDPH�D�FRPPHUFLDO�HQWHUSULVH�LQ�
������ ,W� DFKLHYHG� HDUO\� VXFFHVV� LQ� ����� E\�
ZLQQLQJ� D� VLOYHU� PHGDO� DW� WKH� 3HUWK� 5R\DO�
6KRZ� DQG� EURQ]H� DW� WKH� 6ZDQ� 9DOOH\� :LQH�
6KRZ�IRU�LWV�ILUVW�YLQWDJH������6KLUD]� 
 
7KH� RULJLQDO� ��� DFUH� SURSHUW\� JUHZ� FXUUDQW�
DQG� WDEOH� JUDSHV� IRU� WKH� H[SRUW� PDUNHW� DQG�
QRZ� KDV� �� DFUHV� RI� &KHQLQ� %ODQF�� 6HPLOORQ�
DQG� 6KLUD]��ZLWK� WKH� &DEHUQHW� 6DXYLJQRQ� RQ�
DQRWKHU� IDPLO\� SURSHUW\� LQ� 2DNRYHU� 5G�� 7KH�
W\SLFDO� ORDP� RYHU� FOD\� 6ZDQ� 9DOOH\� VRLO�
SURGXFHV�TXDOLW\�JUDSHV�DQG�WKH�9DOOH\�ZLQHV�
DUH� KDYLQJ� D� GHVHUYHG� UHVXUJHQFH� RI�
SRSXODULW\� 
 
&RQWDFW�
'HQQLV�RQ 
:����������� 
RU� 
+����������� 

�����6KLUD] 
%URQ]H�PHGDO�-�3HUWK�5R\DO�
6KRZ 

�����GR] 

�����6KLUD] �����GR] 

�����0HWKRGH�&KDPHQRLVH�
%ODQF�GH�1RLU��ZKLWH�VSDU�
NOLQJ� 

�����GR] 

�����&DEHUQHW�6DXYLJQRQ �����GR] 

7KDQNV� WR�
*UHJRU\�
&ODUNH� IRU�
\RXU� OLWWOH�
QRWH� DQG�
\RXU� DZH�
VRPH� FDU�
WRRQ� 

'DYLG�:KLWHKHDG¶V�QHZ�EDE\�-�$���$0* 
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-XQH¶V� &OXE� 0HHWLQJ� ZDV� KHOG� DW� 7KH� 6WDU�
6KRS�� +HFWRU� 6WUHHW�� 2VERUQH� 3DUN� RQ� D�
YHU\� ZHW� DQG� FROG� 0RQGD\� QLJKW�� &29,'�
UHVWULFWLRQV�KDG�EHHQ�OLIWHG�DQG�WKLV�ZDV�RXU�
ILUVW� PHHWLQJ� VLQFH� 0DUFK�� VR� LW� ZDV�
SOHDVLQJ� WR� VHH� ��� FOXE� PHPEHUV� LQ�
DWWHQGDQFH��+HUEHUW�ZDV�D�JUDFLRXV�KRVW�DV�
KH�RIIHUHG�DWWHQGHHV�D�EHHU�RU�ZLQH� 
 
$IWHU� DQ� LQWURGXFWLRQ� E\� 3UHVLGHQW� 'DYLG�
*HEHUW�FRYHULQJ�XSFRPLQJ�HYHQWV�DQG�RWKHU�
&OXE�EXVLQHVV��+HUEHUW�ZDV�DVNHG�WR�JLYH�D�
SUHVHQWDWLRQ� RI� KLV� IDFLOLW\�� 7KH�6WDU�6KRS��
,W�ZDV�YHU\�LQWHUHVWLQJ�WR�KHDU�WKDW�+HUEHUW��
:DOWHU� +DQQHO� DQG� :DOWHU� (SSOH� DOO� FDPH�
WKURXJK� WKH� 0HUFHGHV-%HQ]� HPSOR\PHQW�
DQG� WUDLQLQJ� UHJLPH� ZLWKLQ� \HDUV� RI� HDFK�
RWKHU� DQG� WKHQ� HDFK� GHFLGHG� WR� VHWWOH� LQ�
3HUWK��:HVWHUQ�$XVWUDOLD� 

7KH� 6WDU� 6KRS� SURYLGHV� DQ� LPSUHVVLYH�
VHUYLFH� DQG� UHSDLU� IDFLOLW\� IRU� DOO� DQG� RQO\�
0HUFHGHV� %HQ]�PRGHOV�� QHZ�PRGHOV� EHLQJ�
SUHSDUHG� DQG� DWWHQGHG� WR� E\� WHFKQLFLDQV�
ZKRP� KDG� WUDLQHG� ZLWK� +HUEHUW� DQG� QRZ�
DUH� PRYLQJ� LQWR� PDQDJHPHQW� SRVLWLRQV�
ZLWKLQ� WKH� 6KRSV� VWUXFWXUH�� +HUEHUW�
PDLQWDLQV� D� VHUYLFH� VFKHGXOH� IRU� WKH� ROGHU�
PRGHOV�� KH� KDV� D� GHWDLOHG� SDSHU-EDVHG�
VHUYLFH�VHWXS�ZLWKLQ�KLV�RIILFH� 
 

7KH� 6WDU� 6KRS� DOVR� VHOOV� ROGHU� 0HUFHGHV-
%HQ]� PRGHOV�� +HUEHUW� ZLOO� SXUFKDVH� YHU\�
JRRG�ROGHU�PRGHOV�DQG�RIIHU� WKHP� IRU� VDOH�
DIWHU�PHFKDQLFDO�UHVWRUDWLRQ��DW�WKH�WLPH�RI�
RXU� &OXE� 0HHWLQJ� +HUEHUW� KDG� WZR�
LPSUHVVLYH�:����PRGHOV� 

9LFH�3UHVLGHQW�'DYLG�:KLWHKHDG�VKRZHG�WKH�
����� UDOO\� JULOO�
EDGJH�DV�KLJKOLJKWHG�
E\� WKH� SKRWR� RI�
7HUU\�-RQHV� 
 
+HUEHUW� ZDV� ZDUPO\�
WKDQNHG� E\� DOO� FOXE�
PHPEHUV� DQG� WKH�
HYHQLQJ� FRQFOXGHG�
DURXQG� ����SP�� ZH�
DOO�GURYH�RII�LQWR�WKH�
FROG�ZHW�QLJKW�� 

'HQLVH�&O\GHVGDOH-*HEHUW 
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 :ƵŶĞ��ůƵď�D
ĞĞƟŶŐ�-�dŚĞ�^ƚĂƌ�^ŚŽƉ 
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7R�SXUFKDVH��SOHDVH�FRQWDFW�'DYLG�:KLWHKHDG�DW�
PHUFKDQGLVH#PEFFZD�RUJ�DX 
 
�����3ROR�6KLUW��%ODFN�:KLWH�7HDO�  ��� 

�����&DS��%ODFN�RU�:KLWH�   ��� 

2OG�3ROR�6KLUW��%ODFN�:KLWH�  ��� 

2OG�3ROR�6KLUW��:KLWH�ZLWK�%OXH�/RJR� ��� 

 

1(:���WK�$QQLYHUVDU\�*ULOOH�%DGJH� ��� 

1(:�6WDLQOHVV�6WHHO�7UDYHO�0XJ ��� 

1(:�&KLQD�FRIIHH�PXJV  ���HD�RU 

     ��IRU���� 

*ROI�8PEUHOOD     ��� 

.H\�5LQJ     ��� 

*ULOOH�%DGJH     ��� 

$SURQ      ��� 

:LQGVFUHHQ�6WLFNHU    ��� 
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0DJJLH�0D\ 
3KRWRV�E\��/OR\G�0DUJHWWV 
 
7KH� MR\V� RI� OLIH� UHWXUQLQJ� WR� QRUPDO� ZHUH�
H[HPSOLILHG�RQ�7KXUVGD\���QG�-XO\��WKH�ILUVW�
PLG� ZHHN� UXQ� IROORZLQJ� WKH� UHOD[DWLRQ� RI�
&29,'-���UHVWULFWLRQV�� 
 
)RU� PH�� LW� ZDV� DOVR� D� WUHDW� WR� EH� DEOH� WR�
SDUWLFLSDWH�LQ�D�ZHHN-GD\�FRXQWU\�GULYH�QRZ�
WKDW�,�KDYH�ILQDOO\�UHWLUHG�� 
 
:H�ZHUH�LQVWUXFWHG�WR�PHHW�DW�0RQGR�1RX�
JDW� DORQJ� WKH� *UHDW� 1RUWKHUQ� +LJKZD\� LQ�
WKH� 6ZDQ� 9DOOH\�� $IWHU� HQMR\LQJ� D� FRIIHH�
DQG�D�FKDW��ZH�GLVFRYHUHG�ZKHUH�RXU�P\V�
WHU\� WRXU� ZDV� WDNLQJ� XV� ZKHQ� %HY� KDQGHG�
RXW�D�URXWH�PDS�DQG�GLUHFWLRQV�WR�WKH�9LFWR�
ULD�+RWHO�LQ�7RRG\D\�� 
 
%HY�PXVW�KDYH�KDG�D�FU\VWDO�EDOO�ZKHQ�VKH�
VHOHFWHG�WKH�GDWH�DV�DIWHU�ILYH�GD\V�RI�UDLQ��
WKH�VXQ�VKRQH�IURP�D�FOHDU�EOXH�VN\��SHUIHFW�
FRQGLWLRQV�IRU�D�FRXQWU\�GULYH��7KH�$XWXPQ�
DQG� :LQWHU� UDLQ� KDG� WUDQVIRUPHG� RXU� VXU�
URXQGLQJV� DQG� WKH� URXWH� WRRN�XV�DORQJ� WKH�
ZLQGLQJ� &KLWWHULQJ� 5RDG�� WKURXJK� EHDXWLIXO�
JUHHQ��XQGXODWLQJ�VFHQHU\�� 

$�FRXSOH�RI�XV�KDG�D�VOLJKW�µEOLS¶�RQ�WKH�ZD\��
PLVVLQJ� WKH� WXUQ� RII� WR� -XOLPDU� 5RDG� EXW�
WKDW� FDQ� EH� EODPHG� RQ� HQMR\LQJ� WKH� GULYH�
WRR�PXFK��RU�SHUKDSV�ZH�VKRXOG�EODPH�RXU�
QDYLJDWRUV���OXFNLO\�WKH�PLVWDNH�ZDV�TXLFNO\�
UHDOLVHG�DQG� WKH� UHVW�RI� WKH�GULYH� WR�7RRG�
\D\�ZDV�HQMR\DEOH�DQG�XQHYHQWIXO�� 

:LWK� D� ODUJH� JURXS�� LW¶V� DOZD\V� EHWWHU� LI�
PHDOV�FDQ�EH�RUGHUHG�DQG�SDLG�IRU�LQGLYLGX�
DOO\�DW�WKH�EDU��:H�H[SHFWHG�WKDW�ZH�ZRXOG�
EH� HDWLQJ� DW� GLIIHUHQW� WLPHV� EXW� WKH� KRWHO�
VWDII�PDGH�D�JUHDW�HIIRUW�WR�EULQJ�RXU�PHDOV�
DOPRVW� VLPXOWDQHRXVO\� -� DSDUW� IURP� &KULV�
ZKR�KDG�WR�ZDWFK�WKH�UHVW�RI�XV�WXFNLQJ�LQ��
,� KRSH� WKRVH� ODPE� FXWOHWV� ZHUH� ZRUWK� WKH�
ZDLW�� 
 
2XU�WKDQNV�WR�%HY�IRU�SODQQLQJ�DQG�RUJDQLV�
LQJ�WKLV�µUXQ¶��WKH�URXWH�VKH�FKRVH�ZDV�SHU�
IHFW�� 

:ƵůǇ�D
ŝĚ�t

ĞĞŬ�ZƵŶ 
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/XQFK�DQG�VRPH�
SLFWXUHV�DURXQG�
7RRG\D\��1H[W�
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6HSWHPEHU� 
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+RZ�GLG�WKLV�HYHQW�FRPH�DERXW�LQ�RXU�FOXE" 
 
,Q�������ZKHQ�,�ZDV�RQ�WKH�FRPPLWWHH�DQG�
QRW� ORQJ� UHWLUHG� IURP� IXOO� WLPH� EXVLQHVV��
WKHQ�3UHVLGHQW�� -HUHP\�/XGORZ��VDLG� WR�PH�
WKH�KH�KDG�µ-XVW�WKH�MRE�IRU�\RX¶����$�TXL]]L�
FDO�ORRN�WKHQ�KH�UHYHDOHG�WKH�LGHD���� 
 
+H�KDG�EHHQ�VSHDNLQJ�ZLWK�RWKHU�$XVWUDOLDQ�
3UHVLGHQWV�DW�WKHLU�DQQXDO�3UHVLGHQWV¶�PHHW�
LQJ� LQ�6WXWWJDUW�DQG�KH�GLVFRYHUHG�WKDW�WKH�
9LFWRULDQ� FOXE� KDG� WKLV� PLG� ZHHN� RXWLQJ��
ZKHUH�SHRSOH�GURYH�DURXQG�WKHQ�KDG� OXQFK�
VRPHZKHUH�� ,� PDGH� FDOOV� WR� WKH� 9LFWRULDQ�
RUJDQLVHUV� ZKR� VDLG� WKDW� \HV� WKH\� GURYH�
DURXQG� WKH� FRXQWU\VLGH� FORVH� WR�0HOERXUQH�
WKHQ�IRXQG�VRPHZKHUH�WR�DOO�KDYH�VLW�GRZQ�
OXQFK� WRJHWKHU� DW� D� QLFH� KRWHO� IRU� DURXQG�
����SHU�SHUVRQ��2RSV�KXUGOH�1R����HQFRXQ�
WHUHG�� &RVWV� D� OLWWOH� PRUH� KHUH� IRU� VRPH�
WKLQJ�WKDW�ZH�ZRXOG�HQMR\� 
 
$IWHU� ORWV� RI� UHVHDUFK� DQG� YLVLWV� WR� WRXULVW�
LQIRUPDWLRQ� RIILFHV� LQ� ODWH� ������ QXPHURXV�
GULYHV� DQG� YLVLWV� WR� HVWDEOLVKPHQWV�� URDG�
WHVWLQJ�PHQXV���VRPHRQH�KDV�WR�GR�LW����HWF�
VHWWOHG� RQ� WKH� ILUVW� UXQ� LQ� -DQXDU\� ����������
$�GULYH�DURXQG�WKH�6ZDQ�9DOOH\�ZLWK�PRUQ�
LQJ� FRIIHH� DW� 0RQGR� 1RXJDW�� OXQFK� DW�
+RXJKWRQ¶V�:LQHU\� DQG� GHVVHUW� DQG� FRIIHH�
DW�(GJHFRPEH�%URV�IRU�WKHLU�\XPP\�VLJQD�
WXUH� 0XVFDW� LFH� FUHDP�� %RRNLQJV� ZHUH�
PDGH��5693V�UHFHLYHG��QXPEHUV�FRQILUPHG��
PDSV� SULQWHG�� DOO� VHW� WR� JR�� 7KHQ� ,� WRRN� D�
WULS�� QRW� ZLWK� D� WLFNHW�� EXW� DFURVV� D� WLOHG�
IORRU�DQG�VPDVKHG�P\�OHIW�SDWHOOD��VR�ZDV�LQ�
KRVSLWDO�KDYLQJ�LW�ZLUHG�EDFN�WRJHWKHU��'LG�
Q¶W�JHW�WR�WKH�HYHQW�����$QJXV�6WHZDUW�YHU\�
NLQGO\�DVVLVWHG�ZLWK�RUJDQLVLQJ�RQ�WKH�GD\� 
 
$IWHU�,�JRW�EDFN�RQ�P\�IHHW��ZLWK�WKH�DLG�RI�
FUXWFKHV�� PRUH� RXWLQJV� ZHUH� WHVW� GULYHQ��

ERWK�RQ� WKH� URDG�DQG� LQ� UHVWDXUDQWV��RIWHQ�
ZLWK� WKH� DVVLVWDQFH� RI� RWKHU� PHPEHUV� RQ�
ZHHNHQGV���� 

7KLV� ZDV� EHIRUH� *RRJOH� PDSV� DQG� ORWV� RI�
HVWDEOLVKPHQWV�KDYLQJ�ZHEVLWHV�WR�VHH�ZKDW�
WKH\�DUH�RIIHULQJ��7KH�URXWH�GLUHFWLRQV�ZHUH�
GRQH�E\�WKH�SDVVHQJHU�ZULWLQJ�DOO�WKH�WXUQV�
LQWR� D� QRWHERRN� DQG� ODWHU� WKHVH� ZRXOG� EH�
W\SHG�XS� LQWR�QRWHV� WR�KDQG�RXW� WR�SDUWLFL�
SDQWV�� $V� WHFKQRORJ\� KDV� DGYDQFHG� WKHVH�
PDSV� FDQ� EH� GRQH� RQOLQH� VKRZLQJ� WXUQV��
GLVWDQFHV�� HWF�� 2FFDVLRQDOO\� 0U�� *RRJOH� LV�
XQDZDUH� RI� VRPH� URDGZRUNV� RU� JLYHV� RGG�
LQVWUXFWLRQV�IRU�WXUQV��EXW�PDNHV�IRU�DQ� LQ�
WHUHVWLQJ�GULYH�DW�WLPHV��-! 

K
ƌŝŐŝŶƐ�ŽĨ�ƚŚĞ�D

ŝĚ�t
ĞĞŬ�ZƵŶ 

%HY�0DUJHWWV 
3KRWRV�E\�/OR\G�0DUJHWWV 
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:H� KDYH� KDG� HYHQWV� DURXQG� VL[� WLPHV� D�
\HDU��QRW�VR�UHJXODUO\� LQ�HDUOLHU�GD\V�-� MXVW�
ZKHQ�HYHU\RQH�ZDV�LQ�WRZQ�DV�D�QXPEHU�RI�
RXU�JURXS�KDYH�EHHQ�UHJXODU�RYHUVHDV�WUDY�
HOOHUV�� 5HFHQWO\� D� SRVLWLRQ� FDOOHG� (YHQWV�
0DQDJHU� ZDV� FUHDWHG� DQG� ZH� QHHGHG� WR�
KDYH�VHW�GDWHV�VR�WKHVH�FRXOG�EH�DGYLVHG�WR�
WKH� &RPPLWWHH� DQG� SXEOLVKHG� LQ� WKH� &OXE�
FDOHQGDU�� 

7KLV�VWDUWHG�RXU�ILUVW�7KXUVGD\�RI�HYHU\�VHF�
RQG� PRQWK�� 0DUFK�� 0D\�� -XO\�� 6HSWHPEHU�
DQG�1RYHPEHU�ZLWK�RQH�LQ� ODWH�-DQXDU\�IRU�
IRONV� ZKR� PD\� KDYH� ORQJHU� VXPPHU� KROL�
GD\V���(DV\�WR�UHPHPEHU�WKH\�DUH�WKH�XQH�
YHQ� QXPEHUHG�PRQWKV� RI� WKH� \HDU�� � � 7KLV�
HTXDWHV�WR�DURXQG����0LG�:HHN�5XQV�FRP�
SOHWHG�WR�GDWH���� 
 
7R�GDWH� WKHUH�KDV�EHHQ�RQO\� RQH�RPLVVLRQ�
IURP� RXU� FDOHQGDU�� 0D\� ������ GXH� WR�
&29,'-��� UHVWULFWLRQV�� :H� ZHUH� IRUWXQDWH�
ZLWK�0DUFK�ZKLFK�ZDV�RQ�WKH���WK�DV�LW�ZDV�
MXVW� EHIRUH� WKH� FORVXUH� RI� UHVWDXUDQWV��
FDIHV�� JDWKHULQJV� RI� PRUH� WKDQ� �� SHRSOH��
HWF����7KLV�ZDV�DOO�VDQLWLVLQJ�KDQGV�RQ�DUUL�
YDO�DQG�GLVWDQFHG�VHDWLQJ� 

:KHUH�KDYH�ZH�EHHQ"�/RWV�RI�SODFHV�ZLWKLQ�
�� WR� �� KRXU¶V� GULYH� RXW� RI� 3HUWK��:H� KDYH�
PHW�IRU�WKH�VWDUW�DW�D�IHZ�FRIIHH�VSRWV��EXW�
WKH\�RIWHQ�SURYHG�WR�KDYH�VORZ�VHUYLFH�DQG�
RU� ODFN� RI� SDUNLQJ�� VR� ZH� KDYH� WHQGHG� WR�
VWD\� ZLWK� 0RQGR� 1RXJDW�� JUHDW� VXSSRUWHUV�
RI� RXU� FOXE�� ZLWK� H[FHOOHQW� SDUNLQJ�� JUHDW�
FRIIHH� DQG� FDNH� DQG� RI� FRXUVH� WKHLU� IDEX�
ORXV�QRXJDW� 
 
1RW� LQ� DQ\�RUGHU�� EXW�&DIp� RQ� WKH�'DP�DW�
6HUSHQWLQH�� 6WULQJ\EDUN�:LQHU\� LQ� &KLWWHU�
LQJ� 9DOOH\�� 0LOOEURRN� :LQHU\� DW� -DUUDKGDOH�
�UHSHDWV�� &DIp� &RDVW� DW� 3RUW� %RXYDUG��
*UHHQKLOOV� +RWHO�� 3RUW� %RXYDUG� *ROI� &OXE��
0DQGXUDK��*QRPHVYLOOH�DQG�6W��$LGHQ�:LQ�
HU\��(WWDPRJDK�3XE�LQ�&XQGHUGLQ�YLD�0HFN�
HULQJ��4XLQGDQQLQJ�3XE��UHSHDW��:KHDWEHOW�
*DOOHU\� DW� 0RRUD�� 6SHQFHU� %URRN� 7DYHUQ��
<RUN��%HYHUOH\��&RUH�&LGHU�+RXVH��5RZOH\V�
RQ�WKH�5LGJH�LQ�5ROH\VWRQH��WLOO�WKH\�ZRXOG�
Q¶W� VSOLW� WKH� ELOO�� $YRFDGRHV� LQ� 5ROH\VWRQH��
%LQGRRQ�%DNHU\��*XLOGHUWRQ��5LYHUVLGH�+RWHO�
1RUWKDP�� *RRPDOOLQJ� 3XE� �� &KLGORZ� 3XE��
VHYHUDO� YHQXHV� LQ� 'ZHOOLQJXS�� 0DVRQ� 0LOOV�
*DUGHQV�5HVWDXUDQW�DW�&DUPHO��1HZ�1RUFLD�
�EHIRUH�WKH�SXE�FORVHG���<DKDYD�FRIIHH�DQG�
3HQQ\� *DUGHQV� LQ� 6ZDQ� 9DOOH\�� 5DYHQV�
ZRRG� +RWHO�¶� 6DQG\� &RYH� 7DYHUQ� LQ� 6RXWK�
<XQGHUXS�� 7KH� $EEH\� LQ� 6ZDQ� 9DOOH\��
$UDOXHQ�DQG�RWKHUV��:H�KDYH�D�VFHQLF�GULYH�
IURP�PRUQLQJ�FRIIHH�WR�OXQFK��QRW�WKH�GLUHFW�
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URXWH�DV�ZH�ZLVK�WR�GULYH�RXU�ORYHO\�FDUV� 
 
:H� KDYH� EHHQ� WR� D� IHZ� SODFHV� IRU� UHSHDW�
YLVLWV�DV�LW�FDQ�EH�EHWWHU�WR�UHWXUQ�WR�VRPH�
ZKHUH� ZH� KDYH� HQMR\HG� UDWKHU� WKDQ� JR� WR�
VRPHWKLQJ�QHZ� IRU� WKH� VDNH�RI� LW� DQG�KDWH�
LW��<HV��ZH�KDYH�EHHQ�VHW�XS�ZLWK�D�ORYHO\�
ODUJH� WDEOH� LQVLGH� RYHUORRNLQJ� WKH� ZDWHU��
VRXQGHG�JUHDW�XQWLO�ZH�DUULYHG�DQG�WKH�DLU�
FRQGLWLRQLQJ�GLG�QRW�UHDFK�WKDW�SDUW�RI�WKH�
UHVWDXUDQW�LQ�-DQXDU\��� 
 
7KHVH� HYHQWV� ZHUH� RULJLQDOO\� KHOG� RQ� D�
:HGQHVGD\�� KHQFH� WKH� QDPH� 0LG� :HHN��
EXW� VR� IHZ� SODFHV� RXW� RI� WRZQ� ZHUH� QR�
ORQJHU�RSHQLQJ�RQ�:HGQHVGD\V��VR�7KXUV�
GD\�LW�KDV�EHHQ�IRU�D�QXPEHU�RI�\HDUV� 
 
7KH� ODUJHVW� DWWHQGDQFH� ZDV� DURXQG� ���
ZKHQ�ZH�FRPELQHG�WKH�UXQ�ZLWK�WKH�-DJX�
DU�&DU�&OXE�RI�:$��/RYHO\�WR�VHH�VR�PDQ\�

(-W\SHV� DQG� RWKHU� FODVVLFV� RQ� WKH� GD\�����
6PDOOHVW� DWWHQGDQFH� ZDV� IRXU� �LQ� �� FDUV��
ZKHQ� IRXO� ZHDWKHU� UHGXFHG� WKH� QXPEHUV�
WUDYHOOLQJ� WR� *XLOGHUWRQ�� $YHUDJH� DWWHQG�
DQFH� LV� DURXQG� ��-��� IRON�� ZLWK� PRVW� RI�
WKHP�EHLQJ�HQWKXVLDVWLF�UHJXODUV��-! 

K
ƌŝŐŝŶƐ�ŽĨ�ƚŚĞ�D

ŝĚ�t
ĞĞŬ�ZƵŶ 



����������������������������������������������������������������-�ϭϲ�-�������������������������������������������DĞŐĂƐƚĂƌ 

 

$IWHU�0D\������ZDV�PLVVHG�GXH� WR� WKH� LQ�
WHUIHUHQFH�RI�D�FHUWDLQ�0U�&RYLG��DQ�XQZHO�
FRPH�YLVLWRU�IURP�RYHUVHDV���WKH�-XO\�HYHQW�
ZDV� UHFHQWO\� RUJDQLVHG� DIWHU� PDQ\�� PDQ\�
SKRQH�FDOOV� WR� OXQFK�YHQXHV�ZKLFK�KDG�QRW�
\HW�UH-RSHQHG�DIWHU�WKH�UHVWULFWLRQV� 
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5LFKDUG¶V�7\UHSRZHU�$GYHUWRULDO 
 
)URP� VROLG� WR� SQHXPDWLF�� IURP� ELNHV� WR� PRWRU�
YHKLFOHV�� ZKHHOV� DQG� W\UHV� DUH� OLNH� VR� PDQ\�
RWKHU� YHKLFOH� FRPSRQHQWV�� ZH� WDNH� WKHP� IRU�
JUDQWHG�� 0RVW� RI� XV� DUH� DFFXVWRPHG� WR� WKH�
UHJXODU� UHSODFHPHQW� RI� RXU� FDU¶V� W\UHV�� ZKLFK�
HYHQWXDOO\� ZHDU� RXW�� ,W¶V� HDV\� WR� IRUJHW� �RU�
LJQRUH��KRZ�GLIIHUHQW� LW�ZDV�MXVW�D� IHZ�GHFDGHV�
DJR�� EHIRUH� LQQRYDWLRQV� OLNH� UDGLDO� W\UHV�� ORQJ-
OLIH� WUHDG�� UXQ-IODWV�� DQG� 7306� �7LUH� 3UHVVXUH�
0RQLWRULQJ� 6\VWHPV��� %XW� ZKDW� ZHUH� W\UHV� OLNH�
DW�WKH�GDZQ�RI�WKH�DXWRPRELOH" 
 
:KHWKHU�PDGH� RI� VWRQH��ZRRG��PHWDO�� RU� VRPH�
FRPELQDWLRQ�� WKH� ZKHHO� KDV� EHHQ� DURXQG� IRU�
PDQ\�WKRXVDQGV�RI�\HDUV��2XU�LQWHUHVW�KHUH�LV�LQ�
WKH� DXWRPRELOH¶V� XVH� RI� UXEEHU� W\UHV� PRXQWHG�
RQWR�D�FHQWUH�GLVF�� 
,QFLGHQWDOO\�� WKH� ZRUG� W\UH� DV� ZH� NQRZ� LW� ZDV�
RULJLQDOO\�VSHOW�7,5(�DQG�ZDV�ODWHU�DQJOLFLVHG�WR�
7<5(��KHQFH�WKH�$PHULFDQ�VSHOOLQJ�DV�7,5(��7KH�
RULJLQDO� WLUHV� ZHUH� WKH� PHWDO� KRRS� \RX� VHH�
DURXQG� D� ZRRGHQ� VSRNHG� ZKHHO� FRPPRQ� RQ�
KRUVH�GUDZQ�HTXLSPHQW� 
 
%HORZ� DUH� MXVW� WKH� KLJKOLJKWV� RI� ����� \HDUV� RI�
UXEEHU� WLUH� LQQRYDWLRQV� DQG� LPSURYHPHQWV�� ,W�
UHDOO\� EHJLQV� ZLWK� WKH� ELF\FOH�� ZKLFK� ZHQW�
WKURXJK�VHYHUDO�SRSXODU�FUD]HV�LQ�WKH�����V��:H�
ZLOO� WUDFH� WKH� SDWK� RI� WLUH� GHYHORSPHQW� IURP�
ELNHV� WR� FDUV�� IRFXVLQJ� RQ� VRPH� RI� WKH� EHWWHU-
NQRZQ�PLOHVWRQHV�LQ�WKH�LQGXVWU\� 
 
%LF\FOHV�VWDUWHG�WKH�UHYROXWLRQ 
9XOFDQLVHG�UXEEHU 
+RUVH-GUDZQ� FDUULDJHV� UHTXLUHG� VWURQJ� ZKHHOV��
$V�WKH�SDWKZD\V�RI�WKH���WK�FHQWXU\�ZHUH�KDUG�
HDUWK�� VWRQH�� RU� HYHQ� XQSDYHG� ILHOGV�� ZRRG� RU�
PHWDO� ZKHHOV� FRXOG� VWDQG� XS� WR� WKHVH� KDUVK�
FRQGLWLRQV�� 7KH� WUDGH-RII� ZDV� DQ� HTXDOO\� KDUVK�
ULGH�� 5XEEHU� PD\� KDYH� EHHQ� FRQVLGHUHG� DV� DQ�
DOWHUQDWLYH�PDWHULDO��EXW�LQ�LWV�QDWXUDO�VWDWH��LW�LV�
VWLFN\�� JXPP\�� DQG� VXEMHFW� WR� WHPSHUDWXUH�
IOXFWXDWLRQV�� EHLQJ� VRIW� LQ� ZDUP� ZHDWKHU�� DQG�
EULWWOH�LQ�WKH�FROG� 
5XEEHU¶V� XVHIXOQHVV� FKDQJHG� IRU� WKH� EHWWHU� LQ�
������ ZKHQ� D� PDQ� QDPHG� &KDUOHV� *RRG\HDU�
�WKDW�ODVW�QDPH�PD\�VRXQG�IDPLOLDU�� LQYHQWHG�D�
SURFHVV� WR�YXOFDQL]H� UXEEHU��9XOFDQL]LQJ� UXEEHU�
WUDQVIRUPV� LW� LQWR� D� VXEVWDQFH� ZKLFK� LV� PRUH�
GXUDEOH��FDQ�EH�IRUPHG�LQWR�D�FRQVLVWHQW�VKDSH��
DQG�FDQ�GHIRUP��RU�EHQG��DQG�WKHQ�UHWXUQ�WR�LWV�
RULJLQDO� VKDSH�� ,Q� RWKHU� ZRUGV�� LW� ZDV� D�
VLJQLILFDQW�LPSURYHPHQW�RYHU�WKH�KDUG�ZKHHO� 
 
3QHXPDWLF�W\UHV 
,Q� WKH�PLG-����V��(XURSHDQV�EHJDQ�WR�GHYHORS�
WKH�ELF\FOH��DQG� LWV�SRSXODULW\� WRRN�RII��2ULJLQDO�
ELNH� ZKHHOV� ZHUH� ZRRG�� EXW� VRPHWLPH� LQ� WKH�

����V�� VROLG�
UXEEHU� W\UHV� ZHUH�
LQWURGXFHG�� 6WLOO��
WKH� UXEEHU�
PDWHULDO�� ZKLOH�
ORQJ-ODVWLQJ�� GLG�
OLWWOH� WR� FXVKLRQ�
WKH�ULGH���$Q�HDUO\�
QLFNQDPH� IRU� WKH�
ELF\FOH� ZDV� WKH�
³ERQH-VKDNHU�´��
$QG�DV� WKH�ELF\FOH�
SURJUHVVHG��
DYHUDJH� VSHHGV�
LQFUHDVHG�� 7KH�
SXEOLF� ZDQWHG�
PRUH� FRPIRUW� RQ�
WKLV�QHZHVW� WUDQVSRUWDWLRQ� IDG�� ,Q�������D�PDQ�
QDPHG� -RKQ� %R\G� 'XQORS� �DQRWKHU� IDPLOLDU�
VXUQDPH��� GHVLULQJ� KLV� \RXQJ� VRQ� WR� KDYH� D�
PRUH�FRPIRUWDEOH�ULGH�RQ�KLV�ELNH��LQYHQWHG�WKH�
ILUVW�SUDFWLFDO�SQHXPDWLF��RU�DLU-KROGLQJ�W\UH� 
 
&RLQFLGHQWDOO\�� WKH� DXWRPRELOH� LQGXVWU\� ZDV�
ERUQ�DURXQG�WKLV�VDPH�WLPH� 
 
'HWDFKDEOH�7\UHV 
7KHVH�HDUO\�W\UHV�ZHUH�SHUPDQHQWO\�PRXQWHG�WR�
WKHLU�ZKHHOV��:KHQ�D�VROLG�UXEEHU�W\UH�ZRUH�RXW��
WKH� HQWLUH� DVVHPEO\� ZDV� UHSODFHG�� 7KH� ELJJHU�
LVVXH� DURVH� ZLWK� SQHXPDWLF� W\UHV�� DV� LW� ZDV� D�
GLIILFXOW�DQG�WLPH-FRQVXPLQJ�SURFHVV�WR�PDNH�D�
UHSDLU�� $OWKRXJK� WKHUH� DUH� VRPH� FODLPV� IRU�
%ULWLVK� LQYHQWRUV� LQ� ������ WKH� ILUVW� HIIHFWLYH��
GHWDFKDEOH�SQHXPDWLF�W\UH�LV�XVXDOO\�FUHGLWHG�WR�
(GRXDUG� 0LFKHOLQ� �RXU� �UG� LQYHQWRU� ZLWK� D�
UHFRJQL]DEOH� QDPH��� ZKR� SDWHQWHG� KLV� YHUVLRQ�
IRU�ELF\FOHV�LQ������ 
 
+RUVHOHVV�FDUULDJHV�GULYH�WKH�GHPDQG 
7UHDGHG�W\UHV 
5XEEHU� W\UHV� ZHUH� RULJLQDOO\� VPRRWK�� DV� WKHUH�
ZDV� QR� LQKHUHQW� GHPDQG� IRU� D� WUHDG� SDWWHUQ�
�H[FHSW� IRU� GHFRUDWLYH� RU�PDUNHWLQJ� SXUSRVHV���
$V� URDGZD\V� LPSURYHG� DQG� VSHHGV� LQFUHDVHG��
DQG�DV�FDUV��XQOLNH�ELNHV��ZHUH�XVHG�\HDU-URXQG�
LQ� DOO� NLQGV� RI� ZHDWKHU�� WKH� QHHG� IRU� EHWWHU�
WUDFWLRQ� DURVH�� ,Q� ������ &RQWLQHQWDO� 7LUH� RI�
*HUPDQ\� ZDV� WKH� ILUVW� WR� LQWURGXFH� D� WUHDG�
SDWWHUQ� RQ� D� WLUH�� *URRYHG� WLUHV� WR� KHOS� ZLWK�
WUDFWLRQ� LQ�VOLSSHU\�FRQGLWLRQV�FDPH�DERXW� IURP�
WKH�*RRG\HDU�7LUH�&RPSDQ\�E\������ 
,QQHU�WXEHV 
 
(DUO\� W\UHV�DQG�ZKHHOV�ZHUH�PDGH�RI�PDWHULDOV�
ZKLFK�FRXOG�QRW�VXIILFLHQWO\�FRQWDLQ�DLU�SUHVVXUH��
7KLV�� FRPELQHG� ZLWK� LQHIILFLHQW� PRXQWLQJ�
WHFKQLTXHV�DQG�KLJK�WLUH�SUHVVXUHV��UHVXOWHG�LQ�D�
UHTXLUHPHQW� WKDW� DOO� W\UHV� XVH� D� UXEEHU� LQQHU-
WXEH��EHWZHHQ�ZKHHO�DQG�W\UH��WR�KROG�WKH�DLU� 
%LDV�SO\�FRQVWUXFWLRQ 
%\� WKH� ����V�� WLUH� HQJLQHHULQJ� DQG�
PDQXIDFWXULQJ� KDG� HYROYHG� WR� XVH� VKHHWV� RI�
FRWWRQ� FRUG� PDWHULDO�� FXW� DW� DQ� DQJOH� �³RQ� WKH�
ELDV´���OD\HUHG��DQG�PRXOGHG�LQWR�VKHHW�UXEEHU��
6R�ZDV�ERUQ�WKH�³ELDV�SO\�W\UH�´�ZKLFK�UHPDLQHG�
WKH�LQGXVWU\�VWDQGDUG��DW�OHDVW�LQ�WKH�8�6���XQWLO�
WKH�����V��-! 
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5LFKDUG¶V�7\UHSRZHU�$GYHUWRULDO 
 
,Q������WZR�EURWKHUV��eGRXDUG�0LFKHOLQ�DQG�$Q�
GUp�0LFKHOLQ�� UDQ�D� UXEEHU� IDFWRU\� LQ�&OHUPRQW-
)HUUDQG��)UDQFH��2QH�GD\��D�F\FOLVW�ZKRVH�SQHX�
PDWLF�WLUH�QHHGHG�UHSDLU�WXUQHG�XS�DW�WKH�IDFWR�
U\�� 7KH� WLUH� ZDV� JOXHG� WR� WKH� ULP�� DQG� LW� WRRN�
RYHU�WKUHH�KRXUV�WR�UHPRYH�DQG�UHSDLU�WKH�WLUH��
ZKLFK� WKHQ�QHHGHG� WR� EH� OHIW� RYHUQLJKW� WR�GU\��
7KH� QH[W� GD\�� eGRXDUG� 0LFKHOLQ� WRRN� WKH� UH�
SDLUHG�ELF\FOH�LQWR�WKH�IDFWRU\�\DUG�WR�WHVW��$IWHU�
RQO\�D� IHZ�KXQGUHG�PHWUHV�� WKH�WLUH� IDLOHG��'H�
VSLWH� WKH� VHWEDFN�� eGRXDUG� ZDV� HQWKXVLDVWLF�
DERXW�WKH�SQHXPDWLF�WLUH��DQG�KH�DQG�KLV�EURWK�
HU� ZRUNHG� RQ� FUHDWLQJ� WKHLU� RZQ� YHUVLRQ�� RQH�
WKDW�GLG�QRW�QHHG�WR�EH�JOXHG�WR�WKH�ULP��0LFKHO�
LQ�ZDV� LQFRUSRUDWHG� RQ� ���0D\� ������ ,Q� �����

0LFKHOLQ�WRRN�RXW�LWV�ILUVW�SDWHQW�IRU�D�UHPRYDEOH�
SQHXPDWLF�WLUH�ZKLFK�ZDV�XVHG�E\�&KDUOHV�7HU�
URQW�WR�ZLQ�WKH�ZRUOG
V� ILUVW� ORQJ�GLVWDQFH�F\FOH�
UDFH��WKH������3DULV–%UHVW–3DULV� 
 
,Q� WKH� ����V� DQG� ����V�� 0LFKHOLQ� RSHUDWHG�
ODUJH�UXEEHU�SODQWDWLRQV� LQ�9LHWQDP��&RQGLWLRQV�
DW� WKHVH� SODQWDWLRQV� OHG� WR� WKH� IDPRXV� ODERXU�
PRYHPHQW�3KX�5LHQJ�'R� 
 
�)UHQFK� ,QGRFKLQD� –� 7KH� )UHQFK� FRPPXQLW\� RI�
DERXW��������OLYHG�LQ�WKH�(XURSHDQ�TXDUWHUV��–�
IRU� WKH�PDVV� RI� WKH� SRSXODWLRQ� WKH� UHDOLW\� ZDV�
IRUFHG�ODERXU�–�ZRUNLQJ�WR�SURGXFH�WKH�FRORQ\
V�
H[SRUWV�RI�ULFH��WLQ��WHD��DQG�DERYH�DOO�–�UXEEHU�
–�WKH�VRXUFH�RI�WKH�IRUWXQH�RI�WKH�0LFKHOLQ�FRP�
SDQ\�� 
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5DGLDO�&RQVWUXFWLRQ 
/LNH�VR�PDQ\�RWKHU� W\UH� WHFKQRORJLHV�� WKH�
UDGLDO� W\UH�ZDV� LQLWLDOO\�GHYHORSHG�HDUO\� LQ�
WKH� W\UH� LQGXVWU\¶V� OLIH�� EXW� D� FRPELQDWLRQ�
RI�SRRU�GHVLJQ��ODFN�RI�PDQXIDFWXULQJ�NQRZ
-KRZ��DQG�IDLOXUH�WR�ILQG�D�PDUNHW�OHG�WR�D�
ODFN�RI�VXFFHVV��,Q�������WKH�0LFKHOLQ�7LUH�
&RPSDQ\� SURGXFHG� WKH� ILUVW� FRPPHUFLDOO\�
DYDLODEOH� VWHHO-EHOWHG� UDGLDO� W\UH�� VR� QDPHG�
EHFDXVH� WKH� W\UH¶V� FRUGV� ZHUH� SODFHG� DW� D� ���
GHJUHH�DQJOH��UDGLDOO\��WR�WKH�ZKHHO� 
 
7KLV� 0LFKHOLQ� ;� UDGLDO� ZDV� XVHG� RQ� D� )UHQFK�
&LWURHQ��D�FDU�FRPSDQ\�ZKLFK�0LFKHOLQ�KDSSHQHG�
WR�RZQ�DW�WKH�WLPH� 
 
%LDV�EHOWHG�FRQVWUXFWLRQ 
5DGLDO� W\UHV�� IRU� DOO� SUDFWLFDO� SXUSRVHV�� ZHUH�
LQYHQWHG� LQ� (XURSH� DQG� EHFDPH� KXJHO\� SRSXODU�
WKHUH�� 5DGLDOV� SURPLVHG� ORQJHU� OLIH�� EHWWHU�
KDQGOLQJ��DQG�LPSURYHG�IXHO�HFRQRP\��2WKHU�WLUH�
FRPSDQLHV� LQ� (XURSH� DQG� -DSDQ� EHJDQ� WR�
PDQXIDFWXUH� WKHP�� DQG� E\� H[WHQVLRQ�� FDU�
FRPSDQLHV�RQ�WKRVH�FRQWLQHQWV�DGRSWHG�WKH�WLUH��
%XW� LQ� WKH� 8�6��� WKHUH� ZDV� UHVLVWDQFH� DV�
$PHULFDQ�WLUH�FRPSDQLHV�ZHUH�KHVLWDQW�WR�LQYHVW�
LQ� H[SHQVLYH� HTXLSPHQW� WR� PDNH� WKH�
FKDQJHRYHU� 
 
$PHULFDQ� FDU� FRPSDQLHV�� WKLQNLQJ� WKDW� WKH\�
ZRXOG� QHHG� WR� UH-HQJLQHHU� WKHLU� VXVSHQVLRQ�
V\VWHPV�� UHMHFWHG� WKH�UDGLDO� W\UH�DV� ³WRR�KDUVK´�
IRU�WKHLU�YHKLFOHV� 
 
*RRG\HDU� DLPHG� IRU� D� FRPSURPLVH�� ,Q� ������
WKH\�EURXJKW�WR�PDUNHW�D�ELDV�EHOWHG�W\UH��ZKLFK�
ZDV�D�ELDV-SO\�W\UH�ZLWK�DQ�DGGLWLRQDO� ILEHUJODVV�
EHOW��,W�KDG�ORQJHU�WUHDG-OLIH�WKDQ�D�ELDV-SO\�DQG�
FRXOG�EH�XVHG�RQ�VRIW�$PHULFDQ�FDU�VXVSHQVLRQV��
%XW�D� UDGLDO� W\UH� LW�ZDV�QRW��:KHQ� WKH� ILUVW�JDV�
FULVLV�KLW�LQ�������$PHULFDQV�EHJDQ�WR�EX\�PRUH�
IXHO-HIILFLHQW�� UDGLDO� HTXLSSHG� LPSRUWV�� DQG�
GHPDQGHG� EHWWHU� PLOHDJH� IURP� WKHLU� RZQ� FDUV��
7KH�UDGLDO�W\UH�HYHQWXDOO\�IRXQG�LWV�ZD\�RQWR�DOO�
$PHULFDQ-EXLOW�FDUV�E\�WKH�HDUO\�����V� 
 
7XEHOHVV�FRQVWUXFWLRQ 
7XEH-W\SH�W\UHV�ZHUH�DURXQG�IRU�PRUH�WKDQ�KDOI�
RI� WKH� ��WK� FHQWXU\�� (DUO\� DWWHPSWV� WR� LPSURYH�
W\UH�ZKHHO� VHDOLQJ� DQG� HOLPLQDWH� WXEHV� ZHUH�
XQVXFFHVVIXO�� 7KH� %�)�� *RRGULFK� 7LUH� &RPSDQ\�
ILOHG� IRU� D�SDWHQW� IRU� D� ³SQHXPDWLF� W\UH�ZLWKRXW�

LQQHU� WXEH´� LQ�������ZKLFK�ZDVQ¶W� JUDQWHG�XQWLO�
������ 7KH� ILUVW� 8�6�� FDU� WR� XVH� WXEHOHVV� W\UHV�
ZDV�WKH������3DFNDUG�&OLSSHU� 
 
7KH���VW�&HQWXU\ 
7\UH�3UHVVXUH�0RQLWRULQJ�6\VWHPV��RU�7306��DUH�
UHTXLUHG�DV�VWDQGDUG�HTXLSPHQW�RQ�DOO�QHZ�FDUV�
VROG� LQ� WKH� 8�6�� 7KLV� V\VWHP� SURYLGHV� DQ�
DGGLWLRQDO�OD\HU�RI�VDIHW\�E\�JLYLQJ�HDUO\�ZDUQLQJ�
WR�D�GULYHU�VKRXOG�WLUH�SUHVVXUH�IDOO�WRR�ORZ��7\UH�
FRPSDQLHV��VWDUWLQJ�ZLWK�UXQ-IODWV�DQG�PRYLQJ�WR�
7306��KDYH�EHJXQ�WR�IXUWKHU�FRPH�XS�ZLWK�ZD\V�
WR� FRPSOHWHO\� HOLPLQDWH� WKH� LVVXH� RI� ORZ� RU� QR�
SUHVVXUH� 
 
0DNLQJ�WKH�URXQGV�RQ�WKH�,QWHUQHW�RYHU�WKH�ODVW�
IHZ�\HDUV�LV�WKH�FRQFHSW�RI�WKH�DLUOHVV�W\UH��DOVR�
NQRZQ� DV� WKH� 137�� RU� QRQ-SQHXPDWLF� WLUH��
0RGHUQ� SODVWLFV� FRPELQHG� ZLWK� PRGHUQ�
PDQXIDFWXULQJ�WHFKQRORJLHV�KDV�UHVXOWHG�LQ�D�RQH
-SLHFH� SODVWLF� ZKHHO�W\UH� �VRPHWLPHV� FDOOHG� D�
WZHHO���VWURQJ�HQRXJK�WR�VXSSRUW�D�FDU¶V�ZHLJKW�
\HW� UHVLVWDQW� WR� GHIOHFWLRQ� DW� KLJKZD\� VSHHGV��
7KHUH� DUH� VWLOO� SOHQW\� RI� GRZQVLGHV�� WKH\� DUH�
KHDYLHU�� KDYH� KLJK� UROOLQJ� UHVLVWDQFH�� DQG� GRQ¶W�
GLVVLSDWH� KHDW� ZHOO�� 7KLV� KDV� QRW� VWRSSHG�
0LFKHOLQ� DQG� %ULGJHVWRQH�� DPRQJ� RWKHUV�� IURP�
FRQWLQXLQJ�GHYHORSPHQW� 
 
$V�ZH�FRQWLQXH� WR�PRYH� WRZDUG� WKH�HYHQWXDOLW\�
RI�WKH�DXWRQRPRXV�FDU��ZKDW�GRHV�WKLV�PHDQ�IRU�
WKH�PRGHUQ�W\UH"�,I�WKH�RFFXSDQWV�DUH�QR�ORQJHU�
GULYLQJ��WKH\�ZLOO�OLNHO\�EH�HYHQ�OHVV�LQWHUHVWHG�LQ�
FKDQJLQJ� D� IODW�� VR� H[SHFW� WR� VHH� UXQ-IODWV�
LQFUHDVH�DERYH�WKHLU�SUHVHQW����RI�WKH�PDUNHW��
+RZHYHU�� W\UHV�DV�ZH�NQRZ�WKHP�DUH�QRW�JRLQJ�
DQ\ZKHUH� MXVW� \HW� DQG� QHZ� WUHDG� WHFKQRORJLHV�
ZLOO�OLNHO\�PHDQ�LQFUHPHQWDO�LPSURYHPHQWV� 
 
,Q� WKH� PHDQWLPH�� ZH� DUH� LQ� WKH� IRUWXQDWH�
SRVLWLRQ� RI� EHLQJ� DEOH� WR� SXUFKDVH� W\UHV� ZKLFK�
DUH� VWDWH-RI-WKH-DUW�� JLYLQJ� XV� SHUIRUPDQFH��
FRPIRUW�� DQG� VDIHW\� WKDW� WKH� HDUO\� *RRG\HDU��
'XQORS��DQG�0LFKHOLQ�FRXOG�QHYHU�KDYH�LPDJLQHG� 
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,Q� ������ 0LFKHOLQ� LQWURGXFHG� D� WLUH� ZKLFK�� LI�
SXQFWXUHG��ZRXOG�UXQ�RQ�D�VSHFLDO�IRDP�OLQLQJ��D�
GHVLJQ� QRZ� NQRZQ� DV� D� UXQ-IODW� WLUH� �VHOI-
VXSSRUWLQJ�W\SH� 
 
0LFKHOLQ�GHYHORSHG�DQG�SDWHQWHG�D�NH\� LQQRYD�
WLRQ�LQ�WLUH�KLVWRU\��WKH������UDGLDO�WLUH��DQG�VXF�
FHVVIXOO\� H[SORLWHG� WKLV� WHFKQRORJLFDO� LQQRYDWLRQ�
WR�EHFRPH�RQH�RI�WKH�ZRUOG¶V�OHDGLQJ�WLUH�PDQX�
IDFWXUHUV�� 7KH� UDGLDO� ZDV� LQLWLDOO\� PDUNHWHG� DV�
WKH� �;�� WLUH�� ,W� ZDV� GHYHORSHG� ZLWK� WKH� IURQW-
ZKHHO-GULYH� &LWURsQ� 7UDFWLRQ� $YDQW� DQG� &LWURsQ�
�&9� LQ� PLQG�� 0LFKHOLQ� KDG� ERXJKW� WKH� WKHQ-
EDQNUXSW� &LWURsQ� LQ� WKH� ����V�� %HFDXVH� RI� LWV�
VXSHULRULW\�LQ�KDQGOLQJ�DQG�IXHO�HFRQRP\��XVH�RI�
WKLV� WLUH� TXLFNO\� VSUHDG� WKURXJKRXW� (XURSH� DQG�
$VLD��,Q�WKH�8�6���WKH�RXWGDWHG�ELDV-SO\�WLUH�SHU�
VLVWHG��ZLWK�PDUNHW�VKDUH�RI�����LQ������ 
 
,Q�������0LFKHOLQ� RSHQHG� LWV� ILUVW�1RUWK�$PHUL�
FDQ�VDOHV�RIILFH��DQG�ZDV�DEOH�WR�JURZ�WKDW�PDU�
NHW�IRU�LWV�SURGXFWV�UDSLGO\��E\������WKH�FRPSD�
Q\� KDG� ���� PDUNHW� VKDUH� IRU� 2(0� WLUHV� SXU�
FKDVHG�E\�$PHULFDQ�DXWRPRELOH�PDNHUV� 
 
$OVR� LQ� ������ &RQVXPHU� 5HSRUWV�� DQ� LQIOXHQWLDO�
$PHULFDQ�PDJD]LQH��DFNQRZOHGJHG�WKH�VXSHULRU�
LW\�RI�WKH�UDGLDO�FRQVWUXFWLRQ��VHWWLQJ�RII�D�UDSLG�
GHFOLQH� LQ� 0LFKHOLQ
V� FRPSHWLWRU� WHFKQRORJ\�� ,Q�
WKH�8�6���WKH�UDGLDO�WLUH�QRZ�KDV�D�PDUNHW�VKDUH�
RI������ 
,Q�DGGLWLRQ�WR�WKH�SULYDWH�ODEHO�DQG�UHSODFHPHQW�
WLUH� PDUNHW�� 0LFKHOLQ� VFRUHG� DQ� HDUO\� 2(0� WLUH�
ZLQ�LQ�1RUWK�$PHULFD��ZKHQ�LW�UHFHLYHG�WKH�FRQ�
WUDFW� IRU� WKH������/LQFROQ�&RQWLQHQWDO�0DUN� ,,,��

WKH� ILUVW�$PHULFDQ�FDU�ZLWK� UDGLDO� WLUHV� ILWWHG�DV�
VWDQGDUG� 
 
,Q�������0LFKHOLQ�DFTXLUHG�WKH�UHFHQWO\�PHUJHG�
WLUH� DQG� UXEEHU� PDQXIDFWXULQJ� GLYLVLRQV� RI� WKH�
$PHULFDQ� ILUPV� %�)�� *RRGULFK� &RPSDQ\�
�IRXQGHG�LQ�������DQG�8QLUR\DO��,QF���IRXQGHG�LQ�
����� DV� WKH� 8QLWHG� 6WDWHV� 5XEEHU� &RPSDQ\���
8QLUR\DO� $XVWUDOLD� KDG� DOUHDG\� EHHQ� ERXJKW� E\�
%ULGJHVWRQH�LQ�������7KLV�SXUFKDVH�LQFOXGHG�WKH�
1RUZRRG�� 1RUWK� &DUROLQD� PDQXIDFWXULQJ� SODQW�
ZKLFK� VXSSOLHG� WLUHV� WR� WKH� 8�6�� 6SDFH� 6KXWWOH�
3URJUDP� 
 
0LFKHOLQ� DOVR� FRQWUROV� ���� RI� 7DXUXV� 7LUH� LQ�
+XQJDU\��DV�ZHOO�DV�.RUPRUDQ��D�3ROLVK�EUDQG� 
0LFKHOLQ�LV�RQH�RI�WKH�ZRUOG
V�ODUJHVW�WLUH�PDQX�
IDFWXUHU� DIWHU� VKDUHG� ZLWK� %ULGJHVWRQH� DQG�
*RRG\HDU�� 0LFKHOLQ� SURGXFHV� WLUHV� LQ� )UDQFH��
6SDLQ��*HUPDQ\��WKH�86$��WKH�8.��&DQDGD��%UD�
]LO�� 7KDLODQG�� -DSDQ�� ,WDO\� DQG� VHYHUDO� RWKHU�
FRXQWULHV�� 2Q� ��� -DQXDU\� ������ 0LFKHOLQ� DQ�
QRXQFHG� WKH� FORVLQJ� RI� LWV� 2WD�� -DSDQ� SODQW��
ZKLFK� HPSOR\V� ���� ZRUNHUV� DQG� PDNHV� WKH�
0LFKHOLQ� ;-,FH� WLUH�� 3URGXFWLRQ� RI� WKH�;-,FH�ZLOO�
EH�PRYHG� WR� (XURSH��1RUWK�$PHULFD�� DQG� HOVH�
ZKHUH�LQ�$VLD� 
 
³0LFKHOLQ�0DQ´ 
%LEHQGXP�� FRPPRQO\� UHIHUUHG� WR� LQ� (QJOLVK� DV�
WKH�0LFKHOLQ�0DQ�� LV� WKH�V\PERO�RI� WKH�0LFKHOLQ�
WLUH�FRPSDQ\��,QWURGXFHG�DW�WKH�/\RQ�([KLELWLRQ�
RI� ����� ZKHUH� WKH� 0LFKHOLQ� EURWKHUV� KDG� D�
VWDQG�� %LEHQGXP� LV� RQH� RI� WKH� ZRUOG
V� ROGHVW�
WUDGHPDUNV�� QRZ� ���� \HDUV� ROG�� 7KH� VORJDQ�

³1XQF� HVW� ELEHQGXP´� � �1RZ� LV� WKH� WLPH� WR�
GULQN�� LV� WDNHQ� IURP�+RUDFH
V�2GHV� �ERRN� ,��
RGH�[[[YLL�� OLQH�����+H� LV�DOVR�UHIHUUHG�WR�DV�
%LE�RU�%LEHORELV�� 
 
0LFKHOLQ� GRPLQDWHG� WKH� )UHQFK� WLUH� LQGXVWU\�
DQG� ZDV� RQH� RI� WKH� OHDGLQJ� DGYHUWLVHUV�� WR�
WKLV� GD\� LWV� IDPRXV� JXLGHERRNV� DUH� ZLGHO\�
XVHG� E\� WUDYHOHUV�� %LEHQGXP� ZDV� GHSLFWHG�
YLVXDOO\�DV�D�ORUG�RI�LQGXVWU\��D�PDVWHU�RI�DOO�
KH� VXUYH\HG�� DQG� D� SDWULRWLF� H[SRXQGHU� RI�
WKH� )UHQFK� VSLULW�� ,Q� WKH� ����V�� %LEHQGXP�
XUJHG�)UHQFKPHQ�WR�DGRSW�$PHULFD
V�VXSHUL�
RU� IDFWRU\� V\VWHP�� EXW� WR� SDWULRWLFDOO\� DYRLG�
XVLQJ� WKH� �LQIHULRU�� SURGXFWV� RI� WKRVH� IDFWR�
ULHV�� 
 
%LEHQGXP�LV�DOVR�NQRZQ�DV�WKH�ZRUOGV�PRVW�
UHFRJQL]DEOH�FRPSDQ\�ORJR� 

D
ŝĐŚĞůŝŶ�^ƚŽƌǇ 
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3DXO�%ODQN 
 
,W� LV� LPSUHVVLYH� WKDW� WKH� WKLUG� ROGHVW� 0HU�
FHGHV-%HQ]�FDU�FOXE�LQ�WKH�ZRUOG�LV�LQ�:HVW�
HUQ�$XVWUDOLD��3HUKDSV� LW¶V�VRPHWKLQJ�WR�GR�
ZLWK�WKH�LVRODWLRQ�RI�3HUWK��� 
 
6L[W\�\HDUV�DJR�(QJOLVK�LPPLJUDQW�WR�3HUWK��
$UWKXU�&KHOOLQJZRUWK�DQG�D�FRXSOH�RI�PDWHV�
WKRXJKW� LW� ZRXOG� EH� D� JRRG� LGHD� WR� JDXJH�
LQWHUHVW�LQ�IRUPLQJ�D�0HUFHGHV-%HQ]�FOXE�LQ�
:HVWHUQ�$XVWUDOLD��$UWKXU�ZDV�D�JLIWHG�PH�
FKDQLF�ZKR�KDG�GHYHORSHG�D�VWURQJ�UHVSHFW�
IRU� WKH� 0HUFHGHV-%HQ]� PDUTXH� DQG� ODWHU�
KDG�D�VXFFHVVIXO�0HUFHGHV-%HQ]�GHDOHUVKLS� 
 
7KH� 0HUFHGHV-%HQ]� SLFWXUH� LQ� 3HUWK� VL[W\�
\HDUV�DJR�ZDV�YHU\�GLIIHUHQW�WR�WRGD\� 
 
6DOHV�LQ�$XVWUDOLD�ZHUH�VPDOO��EXW�VXIILFLHQW�
WR�PDNH�$XVWUDOLDQ� DVVHPEO\� RI�0HUFHGHV-
%HQ]� FDUV�ZRUWKZKLOH� -� WKLV�ZDV� LQ� SDUW� WR�
FDWHU�WR�JRYHUQPHQW�LQFHQWLYHV�IRU�ORFDO�DV�
VHPEO\�RI�FDUV��7KH�FDUV�ZHUH�EXLOW�XS�IURP�
NLWV�DW�WKH�$XVWUDOLDQ�0RWRU�,QGXVWULHV�/LP�
LWHG� �$0,�� DVVHPEO\� SODQW� LQ� )LVKHUPHQ¶V�
%HQG��9LFWRULD��7KH�PRUH�VSHFLDOLVHG�PRGHOV�
ZHUH�LPSRUWHG�FRPSOHWH� 
 
,Q� ����� MXVW� ��� QHZ� 0HUFHGHV-%HQ]� FDUV�
ZHUH� UHJLVWHUHG� LQ� :$�� RXW� RI� D� WRWDO� RI�
�����VROG�QHZ�$XVWUDOLD-ZLGH�WKDW�\HDU��,Q�
WHUHVWLQJO\�QDWLRQDO�VDOHV�KDG�DSSUR[LPDWH�
O\�GRXEOHG�HDFK�\HDU�VLQFH������ 
 
7KH� PDMRULW\� RI� WKH�
FDUV�ZHUH�ILUVW�UHJLV�
WHUHG� LQ� 3HUWK�� WKH�
EDODQFH� LQ� FRXQWU\�
DUHDV�� 7KH� PRGHO�
PL[�ZDV� 
  
6L[� QHZ�0HUFHGHV-%HQ]� GLHVHO� WUXFNV�ZHUH�
UHJLVWHUHG�LQ�3HUWK�LQ������DQG����LQ�FRXQ�
WU\�DUHDV� 
 
7KH�YDVW�PDMRULW\�RI�0HUFHGHV-%HQ]�PRGHOV�
RQ� WKH� URDG� DW� WKH� WLPH� ZHUH� ³5RXQGLHV´��
ZLWK�D�VPDOO�QXPEHU�RI�HDUOLHU����V� LQ� WKH�
PL[��7KH�³)LQQLHV´�KDG�EHHQ�DYDLODEOH�KHUH�
IRU�RQO\�D�FRXSOH�RI�\HDUV� 
 
5HPHPEHU�� WKHUH� ZDV� VWLOO� VRPH� DQWL-
*HUPDQ�IHHOLQJ� LQ�$XVWUDOLDQ�VRFLHW\�DW�WKH�
WLPH�-�LW�ZDV�MXVW����\HDUV�VLQFH�:RUOG�:DU�
7ZR� ZDV� RYHU�� $XVWUDOLDQ� FDU� EX\HUV� KDG�
DOVR�JURZQ�XS�RQ�D�GLHW�RI�%ULWLVK�VPDOO�FDUV�
DQG� $PHULFDQ� ODUJH� FDUV�� ZLWK� (XURSHDQ�
FDUV� KDYLQJ� IDU� PRUH� OLPLWHG� VXFFHVV� KHUH�
JHQHUDOO\��5HPHPEHU�DOVR�WKDW�+ROGHQV�KDG�
RQO\�EHHQ�DYDLODEOH�IRU����\HDUV��EXW�GRPL�
QDWHG�WKH�PDUNHW� 
 
6R� LW� ZDV� D� YHU\� GLIIHUHQW� PRWRULQJ� ZRUOG�

ZKHQ� WKRVH� SLRQHHUV� EHJDQ� WKH�0HUFHGHV-
%HQ]�&DU�&OXE�RI�:$�� 
 
$UWKXU� &KHOOLQJZRUWK�� %LOO� &KDPEHUODLQ� DQG�
$OEHUW� &DLQ� DOO� ZLWK� ���V�� D� 0U� 5ROOLQVRQ�
ZLWK� D� ���� DQG� -RKQ� %UXPOH\�� RZQHU� RI� D�
���6&�ZHUH�WKH�NH\�LQGLYLGXDOV�DW�WKH�VWDUW�� 
 
$�GULYH�GD\�ZDV�KHOG��DQG�ODWHU��DQ�LQDXJX�
UDO�PHHWLQJ��PRUH� OLNH�D�JHW-WRJHWKHU��ZDV�
KHOG�DW�$UWKXU¶V�VHUYLFH�VWDWLRQ�RQ�WKH�FRU�
QHU�RI�:LOOLDP�6WUHHW�DQG�%ULVEDQH�6WUHHW�LQ�
3HUWK� 
 
$IWHU�RIILFLDOO\�EHFRPLQJ�D�FOXE��WKH�ILUVW�UXQ�
VDZ� WZHOYH� FDUV� JDWKHUHG� IRU� D� GULYH� WR�
0XQGDULQJ�:HLU�� IROORZHG�E\� D� VWRS� DW� WKH�
0XQGDULQJ�:HLU�+RWHO� 
 
2WKHU� HDUO\� UXQV� ZHQW� WR� FRXQWU\� GHVWLQD�
WLRQV�LQFOXGLQJ�%XQEXU\�DQG�&UDQEURRN� 
 
7KH�ILUVW�IRUPDO�*HQHUDO�0HHWLQJ�RI�WKH�FOXE�
WRRN� SODFH� RQ� $SULO� ��WK� ����� DIWHU� VRPH�
PRQWKV�RI�SODQQLQJ��$�OHWWHU�WR�WKH�RZQHU�RI�
'LHVHO� 0RWRUV�� ZULWWHQ� LQ� 0DUFK� ����� DG�
YLVHG�KLP�RI� WKH�QHZ�FOXE�DQG� LQYLWHG�KLP�
WR� DWWHQG�� 7KH� PHHWLQJ� ZDV� KHOG� DW� WKH�
/HHGHUYLOOH� 7RZQ� +DOO�� 7KRVH� SUHVHQW� ZHUH�
OLVWHG�WKXV�� 
.-�0RUULVRQ� -(%� 2OOTXLVW�� $0� )RUWH�� 9-�
5ROOLQVRQ��)$�7KRPDV� (ULFK� 3HZDO�� (-�
%UXPOH\� -$�7KRPDV� 0LVV�3DWHUVRQ� 9�
%RDOFK� 'U� 2UG�� :(� 1DQHPEOHQ� 	� ZLIH��
:7�&KDPEHUODLQ�6QU� :7� &KDPEHUODLQ�
-U� 
 
7KH�LQDXJXUDO�FRPPLWWHH�FRQVLVWHG�RI� 

,Q� ����� WKH� FOXE¶V� &RQVWLWXWLRQ� ZDV� DS�
SURYHG� DQG� E\� 0DUFK� ����� LQFRUSRUDWLRQ�
ZDV�ILQDOLVHG� 
 
7KHUH�ZDV�D�VWRUP�LQ�D�WHDFXS�LQ�ODWH������
ZKHQ�D�PHPEHU�ZDV� µDSSDOOHG¶�DW�WKH�VXJ�
JHVWLRQ� DW� D� FRPPLWWHH� PHHWLQJ� WKDW� WKH�
FOXE� VKRXOG� KROG� D� S\MDPD� SDUW\�� ,W� GLGQ¶W�
HYHQWXDWH��� 
 
%\�'HFHPEHU������ WKH� FOXE�KDG���� ILQDQ�
FLDO�PHPEHUV�� LQFOXGLQJ� D� ODUJH� SURSRUWLRQ�
LQ�FRXQWU\�DUHDV��2QH�RI�WKHVH�ZDV�'U�(UQ�
HVW� 0DQHD�� RI� %XQEXU\�� ZKR� ZRXOG� PXFK�
ODWHU� EHFRPH� WKH� 0D\RU� RI� WKDW� FLW\�� 7KH�
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$XGLWRU )UHG�7KRPDV 
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&RPPLWWHH 0U�$�)RUWH 
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FOXE� KDG� UHJXODU� UXQV� WR� DQG� PHHWLQJV� LQ�
%XQEXU\�IRU�VHYHUDO�\HDUV� 
 
2QH�RI�WKH�FOXE¶V�HDUOLHVW�HYHQWV�ZDV�D�QLJKW�
UXQ�� FRPPHQWHG� RQ� LQ� D� OHWWHU� IURP� WKH�
0HUFHGHV-%HQ]�&OXE�RI�$PHULFD�LQ�)HEUXDU\�
����� 
 
7KHUH�ZDV�VRPH�LQWHUHVWLQJ�FRUUHVSRQGHQFH�
EHWZHHQ�WKH�FOXE��WKH��:HVW��*HUPDQ�&RQ�
VXODWH� DQG� 'DLPOHU-%HQ]� $*� UHJDUGLQJ� WKH�
DXWKRULVHG�XVH�RI�WKH�0HUFHGHV-%HQ]�QDPH�
DQG� ORJR�� ,Q� 0DUFK� ����� WKLV� UHVXOWHG� LQ�
'DLPOHU-%HQ]�$*�DJUHHLQJ�WR�WKH�XVH�RI�WKH�
WKUHH-SRLQWHG�VWDU� LQ� WKH�FOXE�HPEOHP��GH�
SHQGHQW�XSRQ�� 
D�� 7KH� UHJLVWHUHG� QDPH� RI� WKH� FOXE� EHLQJ�
0HUFHGHV-�%HQ]�&DU�&OXE�RI�:$�� 
E�� 'DLPOHU-%HQ]� $*� SURYLGLQJ� LQIRUPDWLRQ�
DQG� VXSSRUW� IRU� WKH� PHPEHUV� WR� FRQWLQXH�
WKH� HQMR\PHQW� RI� 0HUFHGHV-%HQ]� DXWRPR�
ELOHV�� 
F��7KH� FOXE�EHLQJ� D�QRQ-SURILW� RUJDQLVDWLRQ�
IRU�SURPRWLQJ�WKH�SRSXODULW\�DQG�HQMR\PHQW�
RI�0HUFHGHV-%HQ]�DXWRPRELOHV� 
 
$GGLWLRQDOO\�� WKH�&RQVXO� RI� WKH� )HGHUDO� 5H�
SXEOLF�RI�*HUPDQ\��0U�-RKQ�2OOTXLVW�DFFHSW�
HG�WKH�SRVLWLRQ�RI�3DWURQ�RI�WKH�FOXE��ZKLFK�
KH�UHWDLQHG�WR�ODWH������ 
 
0RQWKO\�PHHWLQJV� WRRN� SODFH� DW� WKH�2FHDQ�
%HDFK�+RWHO� LQ� &RWWHVORH� DQG� FRXQWU\� WULSV�
ZHUH�SRSXODU�HYHQWV��,QWHUHVWLQJO\�WKH������
FDOHQGDU� LQFOXGHG� D� SUDZQLQJ� SDUW\� DQG� D�
FUDEELQJ�SDUW\��$�EDVLF�PRQWKO\�QHZVOHWWHU�
ZDV�FLUFXODWHG� 
 
,Q������WKH�FOXE�ZDV�JUDQWHG�SHUPLVVLRQ�WR�
XVH� WKH� 0D\ODQGV� $HURGURPH� IRU� µGULYLQJ�
WHVWV¶��6RXQGV�OLNH�IXQ� 
 
%\������'RQ�+RFNOH\�ZDV� WKH�FOXE�6HFUH�
WDU\��UHPDLQLQJ�DFWLYHO\� LQYROYHG�IRU�D�YHU\�
ORQJ�SHULRG�DIWHU� 
 
����� VDZ� D� VHULHV� RI� FOXE� HYHQWV� WDNH�
SODFH��ZKLFK� LQFOXGHG�D�UDOO\��WHQ-SLQ�ERZO�
LQJ� QLJKW� DQG� D� EDUEHTXH� DW� <DQFKHS�� %\�
�����D�QHZ��UHYLWDOLVHG�FRPPLWWHH�WRRN�WKH�
FOXE� IRUZDUG�� LQFUHDVLQJ� WKH� QXPEHU� RI�
HYHQWV�DQG�PHPEHUVKLS��7KH�DQQXDO�PHP�
EHUVKLS�IHH�ZDV���� 
 
%\�WKH�PLG-����V�WKH�FOXE�ZDV�SDUWLFLSDWLQJ�
LQ� WKH� DQQXDO� $Q]DF� 'D\� 3DUDGH�� GULYLQJ�
YHWHUDQV�-�D�VHUYLFH�WKH�FOXE�LV�VWLOO�LQYROYHG�
ZLWK� WR� WKLV� GD\�� 7KH� FOXE� ZDV� RQH� RI� WKH�
PRUH�DFWLYH�FDU�FOXEV�LQ�:$�WKURXJK�WR�WKH�
PLG-����V� 
 
:KHQ� WKH� &RPELQHG� &DU� &OXEV� RI�:$�ZDV�
IRUPHG� LQ� ������ WKH� 0HUFHGHV-%HQ]� &DU�
&OXE� ZDV� RQH� RI� WKH� ��� FOXEV� IRUPLQJ� WKH�

JURXS�� )URP� WKDW� \HDU� RQ�� WKH� &&&� RUJD�
QL]HG�WKH�DQQXDO�&ODVVLF�&DU�6KRZ��DW�ZKLFK�
RXU�FOXE�KDV�H[KLELWHG�PDQ\�WLPHV�RYHU�WKH�
\HDUV�� 7ZR� RI� RXU� RZQ� FOXE� 3UHVLGHQWV��
0DXULFH�%URFNZHOO�DQG�3DXO�%ODQN�KDYH�DOVR�
VHUYHG�DV�3UHVLGHQWV�RI�WKH�&&&��ZKLFK�ODWHU�
EHFDPH�WKH�&RXQFLO�RI�0RWRULQJ�&OXEV��7KH�
0HUFHGHV-%HQ]�&OXE�RI�:$�LV�VWLOO�D�PHPEHU�
RI�WKH�&RXQFLO�WRGD\� 
 
,Q�WKH�ODWH�����V�WKH�FOXE�ZHQW�LQWR�D�TXLHW�
SHULRG��WULFNOLQJ�DORQJ�ZLWK�OLWWOH��RU�OHVV��DW�
WLPHV�� KDSSHQLQJ�� %\� WKH� HDUO\� ����V� WKH�
FOXE�UHJDLQHG�D�OHDVH�RI�OLIH��ZLWK�'RQ�+RFN�
OH\��%LOO�%X\V��5XVVHOO� /DQ\RQ��7RQ\�$IULFD�
QR��&KULV�)ODPHU�DQG�%LOO�&KDPEHUV�SLWFKLQJ�
LQ�–�ZLWK�VXFFHVV�� 
 
%\� WKH�HQG�RI� WKH�����V� DQ� LGHD�RI�D�QD�
WLRQDO� QHZVOHWWHU� ZDV� JDLQLQJ� VWUHQJWK��
6KRZLQJ�LW�ZDV�SRVVLEOH��RXU�PDJD]LQH�ZDV�
LQFRUSRUDWHG�LQWR�WKH�9LFWRULDQ�FOXE¶V�PDJD�
]LQH�IRU�D�SHULRG� 
 
7KURXJK� WKH� ����V� WKH� FOXE� FRQWLQXHG�
VWURQJO\��,Q�WKDW�GHFDGH�WKH�FOXE�GHFLGHG�WR�
DSSO\� WR� EH� DEOH� WR� RIIHU� &RQFHVVLRQDO� /L�
FHQVLQJ�IRU�PHPEHU¶V�FDUV�� 

,Q������0DUFK� WKH� FOXE�SDUWLFLSDWHG� LQ� WKH�
DQQXDO� &RPELQHG� &DU� &OXEV� &ODVVLF� &DU�
6KRZ��KHOG�LQVLGH�WKH�%XUVZRRG�'RPH�-�WKH�
RQO\� WLPH� WKH�VKRZ�KDV�HYHU�EHHQ�KHOG� LQ�
GRRUV�� $� ELJ� HIIRUW� ZDV� PDGH� DQG� DPRQJ�
WKH� FDUV� GLVSOD\HG�ZHUH� DQ� ����� %HQ]� �DW�
WKH�WLPH�WKH�ROGHVW�FDU�LQ�:$��DQG�D����6/�
*XOOZLQJ� IURP� WKH� +ROPHV� D� &RXUW� FROOHF�
WLRQ��7KH�GLVSOD\�DOVR� LQFOXGHG�1RHO�+ROO\¶V�
����� 'DOODV� 'HPSVWHU¶V� ���6/� DQG� ����
&DEULROHW��0DXULFH�%URFNZHOO¶V�����$GHQDX�
HU�DPRQJ�VHYHUDO�RWKHU�FDUV� 
 
%\������ WKH� FOXE�KDG�����PHPEHUV��0DX�
ULFH�%URFNZHOO�ZDV�3UHVLGHQW��DQG�DV�VRPH�
RQH�ZHOO� FRQQHFWHG� LQ�PDQ\� FOXEV��ZDV� DQ�
DVVHW� WR� RXU� FOXE�� ,Q� KLV� ����� $*0� 3UHVL�
GHQW¶V�5HSRUW��KH��ODPHQWHG�WKH�VPDOO� OHYHO�
RI�SDUWLFLSDWLRQ� IURP�PHPEHUV�-�D�SUREOHP�
ZKLFK�ZRXOG�FRQWLQXH�IRU�D�IHZ�\HDUV�WR�IRO�
ORZ�� ����� PHPEHUVKLS� IHHV� ZHUH� VHW� DW�
����� 
 
)RU�D�SHULRG� LQ� WKH� ODWH�����V� WKH� FOXE� -!�

ϲϬ�zĞĂƌƐ�ŽĨ�D
���t
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7KH������FOXE�GLVSOD\�DW�WKH�&ODVVLF�
&DU�6KRZ��KHOG�DW�)RUVWHU�3DUN� 
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KHOG� ELJ� 6KRZ� 	� 6KLQH�
GD\V� ZLWK� FDUV� IURP� WKH�
/LQGVD\� )R[� FROOHFWLRQ� LQ�
9LFWRULD� DSSHDULQJ� VHYHUDO�
WLPHV� DV� VWDU� DWWUDFWLRQV��
7KHVH� LQFOXGHG�D�����3XOO�
PDQ� /DQGDXOHW� DQG� D�
���6/�*XOOZLQJ��7KH�YHQXH�
ZDV� D� ULYHUVLGH� SDUN� LQ�
3HSSHUPLQW�*URYH� 
 
%\������PHPEHUVKLS� KDG�
JURZQ� WR�����PHPEHUV��$�
����� LVVXH� RI� WKH� FOXE�
PDJD]LQH� 0HJDVWDU� KDG� D�
UHSRUW� FRXUWHV\� RI� WKH�'H�
SDUWPHQW�RI�7UDQVSRUW��GH�
WDLOLQJ� KRZ� PDQ\� RI� HDFK�
\HDU¶V� 0HUFHGHV-%HQ]HV�
ZHUH�UHJLVWHUHG�LQ�:$��7KH�
WRWDO� ZDV� ������� YHKLFOHV� �LQFOXGLQJ� FRP�
PHUFLDO�YHKLFOHV��� 
 
,Q�WKLV�SHULRG�WKH�FOXE�SURGXFHG�DQ�DQQXDO�
FOXE� ZLQH� -� ZLWK� RXU� RZQ� 0HUFHGHV-%HQ]�
WKHPHG�ZLQH�ODEHOV�–�XVXDOO\�GRLQJ�WKH�ERW�
WOLQJ� DV� ZHOO�� 7KLV� ZDV� D� SRSXODU� DFWLYLW\�
DQG�VDOHV�ZHUH�DOZD\V�VWURQJ� 
 
,Q� ����� VHYHUDO� LQWHUVWDWH� FOXE� PHPEHUV¶�
FDUV�WUDYHOOHG�WR�:$�IRU�%HQ]�:HVW��D�VPDOO�
YHUVLRQ�RI�D�QDWLRQDO�UDOO\� 

 
,Q� WKH� PLG-����V� WKH�
FRPPLWWHH� GHFLGHG� WR�
HQFRXUDJH� 6PDUW� FDU�
RZQHUV� WR� SDUWLFLSDWH�
LQ� FOXE� DFWLYLWLHV�� EH�
LQJ�WKH�ILUVW�0HUFHGHV-
%HQ]� FOXE� LQ� $XVWUDOLD�
WR� ZHOFRPH� WKH� QHZ�
PDUTXH� 
 
+DYLQJ� DOUHDG\� EHHQ�
PDGH� DQ� +RQRUDU\�
/LIH�0HPEHU�� LQ������
RXU� ORQJ-WLPH� FOXE�
PHPEHU� &KULV� )ODPHU�
ZDV� DZDUGHG� D� 6LOYHU�
6WDU� DZDUG�� 2QO\�
DERXW� ��� RI� WKHVH�
PRVW� SUHVWLJLRXV�
DZDUGV�KDG�HYHU�EHHQ�
KDQGHG� RXW� WR� WKDW�
SRLQW�� ZRUOGZLGH�� ,W�
DFNQRZOHGJHV� H[FHS�
WLRQDO� VHUYLFHV� UHFRJ�
QL]HG� E\� 0HUFHGHV-
%HQ]� DQG� LV� DZDUGHG�
E\�WKH�FRPSDQ\��&KULV�
KDG� EHHQ� DQ� DFWLYH�
PHPEHU� IRU����\HDUV��
DQG� D� FRPPLWWHH�
PHPEHU� LQ� YDULRXV�

FDSDFLWLHV� PRVW� RI� WKDW�
WLPH�� DOZD\V� VKRZLQJ� XQ�
SDUDOOHOHG�GHGLFDWLRQ� WR� WKH�
FOXE� DQG� WKH� 0HUFHGHV-
%HQ]� PDUTXH�� 7RGD\�� ILI�
WHHQ� \HDUV� ODWHU�� KH� UH�
PDLQV�DQ�DFWLYH�&RPPLWWHH�
PHPEHU� 
 
+DYLQJ� VRXJKW� DQG� JDLQHG�
DSSURYDO� IURP� RWKHU� VWDWH�
3UHVLGHQWV�LQ�2FWREHU�������
LQ������SODQQLQJ�EHJDQ�IRU�
WKH� ����� 1DWLRQDO� 5DOO\� WR�
EH�KHOG�LQ�3HUWK��ZLWK�PXFK�
RI�WKH�IRFXV�WR�EH�WKH���WK�
$QQLYHUVDU\�RI�WKH�FOXE� 
 
7KH� 5DOO\�ZDV� D� KXJH� VXF�
FHVV�� 3DUWLFLSDQWV� FDPH�

IURP�DOO�DURXQG�$XVWUDOLD��DV�ZHOO�DV�WKH�8.�
DQG�1HZ�=HDODQG�WR�KHOS�FHOHEUDWH��ZLWK�D�
UDOO\�RI�D�JUDQGHU�OHYHO�WKDQ�KDG�HYHU�EHHQ�
VHHQ�EHIRUH��7KH�JODPRURXV�2SHQLQJ�1LJKW�
'LQQHU� –� ZLWK� WKH� /RUG� 0D\RU� FRQGXFWLQJ�
WKH� RIILFLDO� RSHQLQJ�� D� IDVKLRQ� SDUDGH� DQG�
FKDPSLRQVKLS-ZLQQLQJ� VLQJHUV� SHUIRUPLQJ�
VHW�WKH�WRQH�IRU�DQ�H[FHSWLRQDO�HYHQW�ZKLFK�
ZLOO�EH�ORQJ�UHPHPEHUHG�IRU�LWV�DWWHQWLRQ�WR�
GHWDLO�DQG�PHPRUDEOH�DFWLYLWLHV�� 

$V�WKH�WKLUG�ROGHVW�0HUFHGHV-%HQ]�&DU�&OXE�
LQ�WKH�ZRUOG�–�DIWHU�8.�DQG�86$��DV�UHFRJ�
QL]HG� E\� 0HUFHGHV-%HQ]� LQ� *HUPDQ\�� WKH�
FRPSDQ\�KDV� VXSSRUWHG� WKH� FOXE�ZHOO� RYHU�
WKH�GHFDGHV�� 
 
7RGD\� WKH� FOXE� HQGV� HDFK� \HDU� ZLWK� RYHU�
���� PHPEHUV��
DQG� UDWKHU�
PRUH�FDUV��,W�LV�
RQH� RI� WKH�
ODUJHVW� VLQJOH-
PDNH�FDU�FOXEV�
LQ� :$� DQG� DO�
ZD\V� RIIHUV� D�
JUHDW� PL[� RI�
HYHQWV� DQG� DF�
WLYLWLHV� IRU�
PHPEHUV� 
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7KH�FOXE¶V�0HJDVWDU�PDJD]LQH�KDV�ORQJ�EHHQ�
D�KLJK�TXDOLW\�SXEOLFDWLRQ��7KLV�LV�WKH�FRYHU�
RI�WKH�$SULO������LVVXH� 

2QH�RI�WKH�PDQ\�0HUFHGHV-%HQ]�WKHPHG�
ZLQH�ODEHOV�ZH�SURGXFHG�IRU�RXU�FOXE�
ZLQHV� 

)LIWHHQ�\HDUV�DJR�&KULV�)ODPHU�ZDV�
DZDUGHG�WKH�0HUFHGHV-%HQ]�6LOYHU�6WDU�
$ZDUG��KHUH�DW�WKH�DQQXDO�3UHVLGHQW¶V�
'LQQHU�E\�3DXO�%ODQN�� 

7KH�FOXE�KDV�DOZD\V�KRVWHG�WKH�DQQXDO�*HUPDQ�&DU�'D\��
6HHQ�KHUH�LQ�������WKLV�:����&DEULR�LV�VWLOO�RZQHG�E\�LWV�
RULJLQDO�RZQHU�WR�WKLV�GD\�� 

2XU�DQQXDO�6KRZ�	�6KLQH�GD\�ZDV�DOZD\V�
SRSXODU��DQ�DUUD\�RI�6/V�KHUH�DW�3HSSHUPLQW�
*URYH�LQ����� 
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 &OXE�0HPEHU�RI�WKH� <HDU  

���� 7RQ\�$IULFDQR ���� 1R�UHFRUG 

���� 5XVVHOO�/DQ\RQ ���� %UXQR�6DQWDUHOOL 

���� &KULV�)ODPHU ���� 3DXO�%ODQN 

���� &KULV�)ODPHU ���� 6\OYLD�5HHG 

���� 'RQ�+RFNOH\ ���� $QJXV�6WHZDUW 

���� 5XVVHOO�/DQ\RQ ���� 3DXO�%ODQN 

���� 5XVVHOO�/DQ\RQ ���� $QJXV�6WHZDUW 

���� 'DYLG�5DSKDHO���� ���� 3DXO�&RRSHU 

���� 0DXULFH�%URFNZHOO ���� 3DXO�%ODQN 

���� &KULV�)ODPHU ���� 3DXO�&RRSHU 

���� &KULV�)ODPHU ���� 6KLUOH\�+DOO 

���� +XJK�&URPLH ���� $QWRQ�%URZQ 

���� 'DYLG�:LFNKDP ���� 6LPRQ�-DFREV 

���� +XJK�&URPLH ���� *HRUJH�.RSVHQ 

���� +XJK�&URPLH ���� *HRUJH�.RSVHQ 

���� %UXQR�6DQWDUHOOL ���� 1DWDVKD�+XQW 

���� %UXQR�6DQWDUHOOL ���� %HY�0DUJHWWV��
'DYLG�*HEHUW��
1DWDVKD�+XQW 

���� &KULV�)ODPHU ���� %HY�0DUJHWWV 

���� (GPXQG�&]HFKRZVNL   

&OXE�3UHVLGHQWV  

9DXJKDQ�%RDOFK ����-����� 

+-�0F4XLOODQ ����-���� 

-LP�%DNHU �� ����-���� 

%LOO�%HQQLH ����-���� 

7RQ\�$IULFDQR ���� 

'RQ�+RFNOH\ ����-���� 

5XVVHOO�/DQ\RQ ����-���� 

0DXULFH�%URFNZHOO� ����-���� 

+HQU\�=DOHYVNL  ����-����� 

&KULV�)ODPHU ����-���� 

%UXQR�6DQWDUHOOL ����-���� 

3DXO�%ODQN ����-���� 

-�/XGORZ�$QJXV�6WHZDUW� ���� 

&KULV�)ODPHU ����-���� 

3DXO�%ODQN ���� 

7UHQW�&KHOOLQJZRUWK  ����-�� 

1DWDVKD�+XQW ���� 

'DYLG�*HEHUW  ����-3UHVHQW 

$�UDQJH�RI�FOXE�FDUV�UXQQLQJ�WKURXJK�.LQJV�3DUN�LQ������ 

7KH�2¶1HLOO�IDPLO\�ZKR�RZQHG�'LHVHO�0RWRUV�KDG�D�QHZ�
���6/�*XOOZLQJ��ZKLFK�ZDV�XVXDOO\�NHSW�LQ�WKH�HDVWHUQ�
VWDWHV��+RZHYHU�WKH�FDU�PDGH�D�YLVLW�WR�3HUWK�DQG�LV�VHHQ�
KHUH�DW�WKH�3HUWK�0RWRU�6KRZ�KHOG�LQ�WKH�JURXQGV�RI�WKH�
&RWWHVORH�&LYLF�&HQWUH� 

$����6/�DQG����6(�GLVSOD\HG�LQ�D�IR\HU�DW�&URZQ�&DVLQR�GXULQJ�
WKH������1DWLRQDO�5DOO\�&RFNWDLO�3DUW\� 

$�YHU\�UDUH���������6�8QLYHUVDO�DQG�D�EUDQG�QHZ�(-FODVV�
ZDJRQ�ZHUH�DPRQJ�WKH�����FDUV�GLVSOD\HG�DW�WKH���WK�$QQL�
YHUVDU\�H[KLELWLRQ�DW�WKH�3HUWK�&XOWXUDO�&HQWUH� 

7KH�FOXE�ZDV�LQYLWHG�WR�SURYLGH�VRPH�FDUV�WR�SDUDGH�DURXQG�WKH�
1RUWKDP�)O\LQJ����FRXUVH�LQ������ 

:KHQ�(UHEXV�0RWRUVSRUW�ZDV�UXQQLQJ�$0*�FDUV�LQ�WKH�9��
6XSHUFDUV�VHULHV��WKH�FOXE�ZDV�LQYLWHG�WR�YLVLW�WKH�DFWLRQ�DQG�
WRXU�WKH�WHDP¶V�IDFLOLWLHV� 



����������������������������������������������������������������-�Ϯϰ�-�������������������������������������������DĞŐĂƐƚĂƌ 

 

ϲϬ
ƚŚ
��
ŶŶ

ŝǀ
Ğƌ
ƐĂ
ƌǇ
�D

ŝĚ
�t

ĞĞ
Ŭ�
ZƵ

Ŷ 

83&20,1*�(9(17�-�(;7(1'('�
0,'�:((.�581� 

�WK���WK����WK�6(37(0%(5������ 
 
 
7R�KHOS� FHOHEUDWH�RXU�&OXE¶V���WK�$QQLYHU�
VDU\��ZH�DUH�KROGLQJ�DQ�H[WHQGHG�PLG�ZHHN�
UXQ�LQ�6SULQJ� 
 
:H�ZLOO�OHDYH�3HUWK�RQ�7XHVGD\�PRUQLQJ��WK�
6HSWHPEHU��ZLWK�D�SOHDVDQW�ZLQHU\�OXQFK�RQ�
WKH�ZD\� 
 
:H�KDYH���QLJKWV�DFFRPPRGDWLRQ��ZLWK�IXOO�
EUHDNIDVW��LQ�0DUJDUHW�5LYHU� 
 
'XULQJ� RXU� VWD\� WKH� $UWLVWV� 2SHQ� 6WXGLRV��
ZKLFK�ZDV� FDQFHOOHG� LQ�$SULO�0D\� LV� VFKHG�
XOHG��7KRVH�LQWHUHVWHG�FDQ�YLVLW�YDULRXV�VWX�
GLRV�DQG�FKDW�WR�WKH�DUWLVWV� 
 
2I� FRXUVH� WKHUH� DUH� ZLQHULHV�� EUHZHULHV��
JRXUPHW� IRRG� DQG� DOO� WKDW� 0DUJDUHW� 5LYHU�
KDV� WR� RIIHU�� :H� ZLOO� KDYH� VRPH� RI� WKHVH�
LQFOXGHG�IRU�\RX� 

5HWXUQ� WR� 3HUWK� ZLOO� EH� RQ� 7KXUVGD\� ��WK�
ZLWK� VRPH� UHDOO\� LQWHUHVWLQJ� DFWLYLWLHV� RQ�
WKH�ZD\� 
 
:H� DUH� SODQQLQJ� GLQQHU�V� LQ� KRXVH� –� QR�
ZLQLQJ� DQG� GULYLQJ�� ZLWK� VSHFLDO� PHQX�� $V�
QXPEHUV� IRU� WKLV�KDYH�VZHOOHG�ZH�DUH�SXW�
WLQJ� WRJHWKHU� DQ� LQ� KRXVH� ZLQH� WDVWLQJ� RQ�
RQH�RI�WKH�HYHQLQJV� 
 
:H�KDYH�PDQ\�
QDPHV� GRZQ�
QRZ� DQG� LI� IRU�
VRPH� UHDVRQ�
\RX�DUH�XQDEOH�
WR� FRPH�DORQJ��
SOHDVH� DGYLVH�
HDUO\� VR� WKDW�
ZH�FDQ� UHOHDVH�
\RXU� URRP� WR�
VRPHRQH�HOVH� 
 
&RVW� IRU� DFFRPPRGDWLRQ� LV� ����� �4�� RU�
������.��ZLWK�IXOO�EUHDNIDVW�IRU�ERWK�QLJKWV�����
2WKHU�PHDOV�ZLOO� EH� DGGLWLRQDO� FRVW� WR�SDU�
WLFLSDQWV�� ,�ZLOO� FRQWDFW�DOO�SDUWLFLSDQWV�ZHOO�
LQ�DGYDQFH�ZLWK�IXUWKHU�GHWDLOV� 
 
:H� FXUUHQWO\� KDYH� D� IHZ� URRPV� OHIW�� VR�
SOHDVH� SKRQH�%HY�0DUJHWWV�RQ����������
����LI�\RX�ZRXOG�OLNH�WR�MRLQ�XV� 
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ϲϬƚŚ��ŶŶŝǀĞƌƐĂƌǇ�&ĞĂƚƵƌĞĚ��ĂƌƐ� 

:�����:DOWHU�(SSOH 
7KH�0HUFHGHV-%HQ]�:����PRGHO�����ZDV�D�
IRXU-GRRU� OX[XU\� WRXUHU� SURGXFHG� E\� 0HU�
FHGHV-%HQ]� EHWZHHQ� ����� DQG� ������ WKLV�
PRGHO�ZDV�WKH�FRPSDQ\¶V�ODUJHVW�DQG�PRVW�
SUHVWLJLRXV� DXWRPRELOH�� 6ROG� DV� WKH� 7\SH�
���G�LW�ZDV�PRVWO\�KDQG�EXLOW�DQG�WKH�FRP�
SDQ\¶V� IODJVKLS�� LW� LV� LGHQWLILHG�DV�DQ�$GHQ�
DXHU�DIWHU�.RQUDG�$GHQDXHU�WKH�ILUVW�&KDQ�
FHOORU� RI� WKH� )HGHUDO� 5HSXEOLF� ZKR� KDG� D�
FROOHFWLRQ�RI���YDULDQWV� 
 
7KH����G�KDV�D�IXHO�LQMHFWHG�����OLWUH�LQOLQH�
VL[-F\OLQGHU� HQJLQH� RI� ZKLFK� ����� ZHUH�
PDGH�RYHU�LWV�SURGXFWLRQ�OLIH� 

:�����'DYLG�*HEHUW 
7KH� 0HUFHGHV-%HQ]� :���� ZDV� D� FKDVVLV�
FRGH�JLYHQ�WR�D�UDQJH�RI�0HUFHGHV-%HQ]�YH�
KLFOHV� SURGXFHG� EHWZHHQ� ����� DQG� �����
ZLWK�WKH�WZR�GRRU�FRXSHV�EHWZHHQ������WR�
������7KHVH�PRGHOV�ZHUH�LQWURGXFHG�ZLWK�D�
���� OLWUH� LQOLQH� VL[-F\OLQGHU� HQJLQH� 0����
����FF�� 7KH� WZR-GRRU� FRXSH� XVHG� 3DXO�
%UDFT� GHVLJQHG� ERG\� ZRUN� DQG� SURGXFWLRQ�
EHJDQ� LQ� ODWH������ZLWK� WKH� FRXSH�PDNLQJ�
LWV� GHEXW� DW� WKH� ��WK� DQQLYHUVDU\� RI� WKH�
RSHQLQJ� RI� WKH� 0HUFHGHV-%HQ]� 0XVHXP� LQ�
6WXWWJDUW�� 
 
7KHUH�ZHUH�����������6(�WZR�GRRU�FRXSHV�
PDGH� IURP� ����� DQG� ������� WKH� WZR-WRQH�
EOXH� RQ� EOXH� PRGHO� LQ� WKHVH� SLFWXUHV� ZDV�
SURGXFHG�GXULQJ������DQG�GHOLYHUHG�WR�<RUN�
0RWRUV� 

 
:�����5RQ�:LVH 
7KH� 0HUFHGHV-%HQ]� :���� ���� 6/5� UDFLQJ�
UHSOLFD� WKH� 5� LV� IRU� 5HQQVSRUW� WZR� GRRU�
URDGVWHU�PDQXDO���VSHHG�JHDUER[��WKH�SHW�
URO� HQJLQH� KDV� D� GLVSODFHPHQW� RI� ����FF�
DQG�KDG�WZLQ�6ROH[�FDUEXUHWWRUV� 
 
7KLV� PRGHO� LV� DQ� $XVWUDOLDQ� GHOLYHUHG� FDU�
IURP�������WKH�:����PRGHO�ZDV�PDGH�EH�
WZHHQ� ����� DQG� ����� ZLWK� ������� EHLQJ�
PDGH� 
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:DOWHU�(SSOH� 
 
$Q\RQH� ERUQ� LQ� 6WXWWJDUW� *HUPDQ\� NQRZV�
0HUFHGHV-%HQ]��7KDW¶V�:DOWHU�(SSOH� 
 
+LV� IDWKHU� DQG� PDQ\� IDPLO\� PHPEHUV�
ZRUNHG�DW�WKH�0HUFHGHV-%HQ]�IDFWRU\��VR�KH�
JUHZ� XS� ZLWK� FDUV� DQG� UDFLQJ�� +H� ZDV� D�
QHZ�JHQHUDWLRQ�RI�(SSOHV�ZKHQ�KH�ZRQ�DQ�
DSSUHQWLFHVKLS�DW� WKH� IDFWRU\��+HUH�KH�ZDV�
WUDLQHG�LQ�HDFK�GHSDUWPHQW�LQ�WKH�GHYHORS�
PHQW� DQG� SURGXFWLRQ� RI� SDVW� DQG� FXUUHQW�
PRGHOV� 
 
0RYLQJ�D�IDPLO\�WR�$XVWUDOLD��OHDUQLQJ�D�QHZ�
ODQJXDJH� DQG� VWDUWLQJ� ZRUN� DW� 'LHVHO� 0R�
WRUV�ZDV�TXLWH�D�OHDS�IRU�D�\RXQJ�PHFKDQLF�
–�SODQQHG�ULVN-WDNLQJ� 
 
+LV�ZHDOWK�RI�0HUFHGHV-%HQ]�H[SHULHQFH�OHG�
KLP�WR�VWDUW�KLV�RZQ�ZRUNVKRS�DQG�LQ������
$XWR�([FOXVLYH�3HUWK�ZDV�ERUQ��7KH� LWFK�RI�
FRPSHWLWLYH� PRWRU� VSRUW� KDG� QRW� OHIW� KLP�
DQG�LQ������KH�ZDV�LQ�WKH�WKLFN�RI�LW��)URP�

JR-NDUWV�WR�HYHQWXDOO\�GHVLJQLQJ�DQG�EXLOG�
LQJ�KLV�UDFLQJ�3RUVFKH�����565�ZDV�KLV�SXU�
VXLW� RI� H[FHOOHQFH�� 7KLV� FDU� LV� RQH� RI� WKH�
PRVW�KRQRXUHG�DQG�GHFRUDWHG� UDFH� FDUV� LQ�
:$�� 7KHQ� WKHUH�ZDV� DOVR� D� %0:�0�� -RKQ�
3OD\HU� 6SHFLDO�� D� %0:� ���L� 6XSHU� 7RXUHU�
DQG�3RUVFKH�&XS�FDUV��$�3RUVFKH�����LV�KLV�
FXUUHQW� FKDUJHU� DW� %DUEDJDOOR� 5DFHZD\��
:LWK� �� 6SRUWV� &DU� FKDPSLRQVKLSV� WR� KLV�
QDPH��LW�LV�IDLU�WR�VD\�WKDW�:DOWHU�DQG�$XWR�
([FOXVLYH�3HUWK�KDV�JDLQHG�D�UHSXWDWLRQ�IRU�
H[FHOOHQFH�RQ�DQG�RII�WKH�WUDFN� 
 
$XWR�([FOXVLYH�3HUWK�KDV�EHHQ� LQ� WKH�EXVL�
QHVV�RI�VHUYLFLQJ��UHSDLULQJ�DQG�DGYLVLQJ�IRU�
RYHU� ��� \HDUV��:LWK�ZLIH� /L]� DQG� GDXJKWHU�
$P\�WR�UXQ�WKH�DGPLQLVWUDWLRQ��LW�LV�TXLWH�D�
WHDP� 
 
/L]� KDV� EHHQ� GRLQJ� D� JUHDW� MRE� PDQDJLQJ�
WKH�PHPEHUVKLS�GDWDEDVH�IRU�WKH�FOXE� 
:DOWHU�DQG�/L]� VDOXWH� WKH� FOXE�RQ� UHDFKLQJ�
WKH���WK�DQQLYHUVDU\�PLOHVWRQH� 
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%LOO�&KDPEHUV 
 
,� MRLQHG� WKH� 0%&&:$� LQ� WKH� HDUO\� ����V�
DQG� KDYH� JUHDW� PHPRULHV� RI� WKH� PRQWKO\�
FOXE� PHHWLQJV� DW� WKH� %OXH� 1RWH� 7DYHUQ� LQ�
:HVW� 3HUWK�� $W� WKDW� WLPH� $UWKXU� &KHOOLQJ�
ZRUWK�� ZKR� ZDV� RQH� RI� WKH� RULJLQDO� PHP�
EHUV�RI�WKH�FOXE�ZDV�QRW�DQ�DFWLYH�PHPEHU��
EXW� ZDV� UXQQLQJ� D� 0HUFHGHV-%HQ]� 6KRZ�
URRP� DQG� :RUNVKRS� LQ� 0RXQWV� %D\� 5RDG��
ZKHUH�WKH�0RXQW�KRVSLWDO�QRZ�VWDQGV� 
 
7KH� FOXE� PHHWLQJV� ZHUH� JUHDW� PRQWKO\�
HYHQWV�KHOG��HDUO\�LQ�WKH�HYHQLQJ�DIWHU�ZRUN�
LQ� D� SULYDWH� URRP� SURYLGHG� E\� WKH� WDYHUQ���
7KH� %OXH� 1RWH� 7DYHUQ� ZDV� D� YHU\� SRSXODU�
ZDWHULQJ� KROH� DIWHU� ZRUN�� SURYLGLQJ� JUHDW�
IRRG� DQG� ZLQH� DQG� H[FHOOHQW� VHUYLFH� LQ� D�
WUHQG\� DQG� LQYLWLQJ� YHQXH�� � ,� KDYH� JUHDW�
PHPRULHV�RI�FOXE�PHHWLQJV�DQG�VXEVHTXHQW�
VRFLDOL]LQJ�ZLWK�IHOORZ�FOXE�PHPEHUV���$�IHZ�
QDPHV�LQ�SDUWLFXODU�VSULQJ�WR�PLQG�IRU�WKHLU�
HQWKXVLDVP�DQG�VXSSRUW�RI�WKH�FOXE�LQ�WKRVH�
HDUO\�\HDUV�� LQFOXGLQJ�5XVVHOO�/DQ\RQ��7RQ\�
$IULFDQR�� &KULV� )ODPHU� DQG� 'RQ� +RFNOH\��
5XVVHOO�ZDV� IXOO� RI� HQWKXVLDVP� IRU�RUJDQL]�

LQJ� FOXE� HYHQWV�� +H� ZRUNHG� IRU� &KDQQHO�
6HYHQ� DQG�ZDV� RIWHQ� VHHQ� GULYLQJ� WKH� UHG�
ILUH� HQJLQH� DW� YDULRXV� FKDULW\� DQG� RWKHU�
HYHQWV�DURXQG�3HUWK��2Q�RQH�RFFDVLRQ�RQ�D�
NLGV�FKDULW\�UXQ�DW�'ZHOOLQJXS�ZLWK�WKH�UHG�
ILUH�HQJLQH�5XVVHOO�OLQHG�XS�DOO�WKH�NLGV�IRU�D�
SKRWR�DQG�WXUQHG�WKH�ILUH�KRVH�RQ�WKHP� 
 
2Q� D� PRUH� SHUVRQDO� QRWH�� ZKHQ� ,� WUDQV�
IHUUHG� WR� 3HUWK� IURP� 0HOERXUQH� ZLWK� WKH�
LURQ� RUH� LQGXVWU\� LQ� WKH� HDUO\� VHYHQWLHV� ,�
GURYH�P\�������DFURVV�WKH�1XOODUERU��,�WRRN�
GHOLYHU\� RI� WKDW� FDU� IURP� 6WXWWJDUW� DQG� LQ�
WKRVH�GD\V� ,�ZDV�DEOH� WR� LPSRUW� LW�ZLWKRXW�
SD\LQJ�LPSRUW�GXW\�RU�VDOHV�WD[��,Q�WKH�HDU�
O\���¶V�,�SXUFKDVHG�D����6(�����FRXSH�DQG�
KDG�PDQ\�\HDUV�ZLWK�WKDW� IDEXORXV�FDU�� �,W�
LV�QRZ�LQ�6\GQH\�DQG�,�KDYH�UHFHQWO\�PDGH�
FRQWDFW�ZLWK� WKH� FXUUHQW� RZQHU�ZKR�PDLQ�
WDLQV�WKH�FDU�WR�FRQFRXUV�VWDQGDUG��0\�RWK�
HU�FDUV�KDYH� LQFOXGHG�D���������6�3RQWRQ�
&DEULROHW�� D� ����� ���6� 3RQWRQ� 6HGDQ�� D�
�����0HUFHGHV-%HQ]�����VHGDQ��DQG�D������
6/����� � ,� DP� FXUUHQWO\� GULYLQJ� D� �����
6/����DQG�D������&���VHGDQ� 

%LOO�&KDPEHUV�DQG�-LP�
)LW]SDWULFN�DQG����6(�
����&RXSH�(DUO\�(LJKWLHV� 

%LOO�&KDPEHUV�DQG�6/ 
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+XJK�&URPLH 
 
$V�,�ZDQGHU�GRZQ�PHPRU\�ODQH��,�WKLQN�RI�D�
IHZ�PHPRUDEOH�FDUV�DQG�D�VDG�EXW�DPXVLQJ�
WDOH� 
 
6LJQLILFDQW�FDUV� 
������6/�*XOOZLQJ� -� D�JUHHQ�FDU�RZQHG�E\�
5REHUW�+ROPHV�D�&RXUW�� ,PSRUWHG� IURP�WKH�
17�� 6ROG� WR� DQ� $&7� FOXE� PHPEHU�� $QRWK�
HU �ZDV�RZQHG�E\�3HWHU�%ULJJV�EXW�QHHGHG�
VHULRXV�UHVWRUDWLRQ��6ROG�WR�8.�RZQHU� 
��� ���6/� URDGVWHU� -� D� EODFN� FDU� RZQHG� DW�
WKH�WLPH�E\�-RKQ�%RQG�-�VHHQ�RQ�GLVSOD\�LQ�
'LHVHO� 0RWRUV� VKRZURRP� -� EHOLHYHG� VROG�
RYHUVHDV�� 
��� ���6(� FDEULROHW� -� :KLWH� ZLWK� IDZQ-
FRORXUHG� VRIW� WRS� -� FODLPHG� WR� KDYH� EHHQ�
RZQHG� E\� WKH� DVVDVVLQDWHG� 6WK� 9LHWQDP�
SUHVLGHQW� 1JR� 'LQK� 'LHP� -� VSRWWHG� LQ� D�
XVHG� FDU� VKRZURRP�RQ�:HOVKSRRO�5G� -� DF�
TXLUHG� E\� 0DXULFH� %URFNZHOO� -� FXUUHQW�
ZKHUHDERXWV�XQNQRZQ� 
�������*URVVHUV�-�VHYHUDO��LQFOXGLQJ�0DXULFH�
%URFNZHOO
V�DQG�'HDQ�*RGIUH\� 
�������8QLYHUVDO� )LQWDLO�ZDJRQ��ZKLWH�� WKDW�
ZDV� RZQHG� E\� 3HWHU� +DUELQ�� WKHQ� 3HWHU�
%ULJJV��1RZ�VROG� 
��� ���6D� FDEULROHW�� VLOYHU� �EODFN� RZQHG� E\�
%LOO�&KDPEHUV��6ROG�WR�6LQJDSRUH�RZQHU� 
 
7KH� KHURLF� UHVWRUDWLRQV� WKDW� ,� FDQ�
TXLFNO\�WKLQN�RI�LQFOXGH� 
������6/�E\�3HWHU�%DUURZ 
���:DOWHU
V�$GHQDXHU 
���3DJRGD�6/V�-�,�FDQ�WKLQN�RI�1LJHO�*LOHV
V�
DQG�7RQ\�DQG�'RP��$UFRUDFH
V 
������9�  7RQ\�%HOO
V��QRZ�RZQHG�E\�=LJJ\�

:HVWHUILHOG� 
���:���� ���6(� ���� FRXSH� -� &KULV� )ODPHU��
VROG�WR�RZQHU�LQ�3HUWK� 
 
$Q]DF�'D\�3DUDGH�0HPRU\� 
0\�$Q]DF�'D\�3DUDGH�PHPRU\�LV�RI�EHLQJ�D�
GULYHU� FDUU\LQJ� ROG� YHWHUDQV�� DQ� DUUDQJH�
PHQW�WKDW�WKH�FOXE�KDG�ZLWK�WKH�5HG�&URVV�
HYHU\� $Q]DF� 'D\� JRLQJ� EDFN� QRZ� RYHU� ���
\HDUV���,�XVHG�WR�WKLQN�WKDW� LW�ZDV�D�ELW� LQ�
FRQJUXRXV� JLYHQ� WKDW�� 0HUFHGHV� LQ� ::� ,��
DQG�� 'DLPOHU-%HQ]� LQ� ::,,�� SOD\HG� LP�
SRUWDQW� UROHV� LQ� WKH� *HUPDQ� ZDU� PDFKLQH�
ZLWK� WKH� VXSSO\� RI� DHUR� HQJLQHV� DV�ZHOO� DV�
WUXFNV� DQG� RWKHU� YHKLFOHV� LQ� WKH� ILJKWLQJ�
DJDLQVW� RXU� YHWHUDQV�� EXW� ,� GLJUHVV�� � 2Q�
WKLV�SDUWLFXODU�RFFDVLRQ�P\�RZQ�FDU�ZDV�XQ�
DYDLODEOH�DQG�VR�LW�ZDV�DUUDQJHG�WKDW�WKDW�,�
GULYH� D� UDWKHU� XS-PDUNHW� 0HUFHGHV-%HQ]�
EHORQJLQJ� WR� DQRWKHU� FOXE� PHPEHU�� ,� ZDV�
DVVLJQHG� WZR�JHQWV�� RQH�RI�ZKRP�ZDV�QRW�
RQO\� GLVDEOHG� EXW� LQFRQWLQHQW�� ,� ZDV� DOVR�
VXSSOLHG�ZLWK�D�EHGSDQ�DUUDQJHPHQW�WR�FD�
WHU� IRU� WKLV� FRQGLWLRQ�� $V� \RX�PD\� QRZ� EH�
DQWLFLSDWLQJ� WKH� LQHYLWDEOH� RFFXUUHG� DQG� KH�
QHHGHG�WR�XVH�WKH�EHGSDQ��)RUWXQDWHO\� WKH�
SDUDGH� KDG� QRW� FRPPHQFHG� DQG� ZH� ZHUH�
VWLOO� VWRSSHG�� EXW� KHUH�ZDV� ,�� LQ� IXOO� SXEOLF�
YLHZ��OHDQLQJ�RYHU�WR�WKH�EDFN�VHDW�DQG�WU\�
LQJ�WR�XQ]LS�WKLV�YHW��DQG�ILW�WKH�EHGSDQ��DOO�
ZKLOVW� WU\LQJ� WR� SUHYHQW� VSLOODJH� RQWR� WKH�
OHDWKHU�XSKROVWHU\�RI�WKLV�ORDQHG�FDU��)RUWX�
QDWHO\�WKHUH�ZHUH�QR�PLVKDSV��,�ZDV�QRW�DU�
UHVWHG�IRU� 
OHZGO\�DVVDXOWLQJ�DQ�HOGHUO\�DQG�
GLVDEOHG�YHWHUDQ�RQ�$Q]DF�'D\
�DQG�,�PDQ�
DJHG�WR�UHWXUQ�WKH�FDU�XQVFDWKHG� 
 
%HVW�ZLVKHV�IRU����\HDUV� 

&KULV�)ODPHU 
 
:KHQ�,�MRLQHG�WKH�FOXE�LQ�WKH�HDUO\���V�ZH�
ZHUH� JRLQJ� WKURXJK� D� UHQHZDO� SHULRG�� ,Q�
WKRVH�HDUO\�GD\V� WKHUH�ZDV�D�UHDO�QHHG� IRU�
PHPEHUV� WR�JHW�D�JHQXLQH� LQVXUDQFH�FRYHU�
IRU�YHKLFOHV��,QVXUDQFH�ZDV�RQO\�RIIHUHG�IRU�
PDUNHW�YDOXH�ZKLFK�ZDV�GHWHUPLQHG�E\�WKH�
5HG�%RRN��7KLV�RI� FRXUVH�GLG�QRW� WDNH� LQWR�
DFFRXQW� D� UHVWRUHG� YDOXH�� $V� WKLV� ZDV� P\�
SURIHVVLRQDO�EXVLQHVV�,�ZDV�DVNHG�WR�ORFDWH�
DQG�DUUDQJH�DJUHHG�YDOXH�FRYHU��,�ZDV�VXF�
FHVVIXO� DQG�ZDV�DEOH� WR� SURYLGH� D� SDFNDJH�
IRU� FOXE� PHPEHUV� ZLWK� H[WUD� EHQHILWV�� :H�
FRXOG� JHW� GLVFRXQWHG� FRYHU� IRU� FOXE� PHP�
EHUV�DQG�FRYHU�FROOHFWLRQV�RI�YHKLFOHV��/DWHU�
RQ�D�SDFNDJH�IRU�FOXEV�WKDW� LQFOXGHG�3XEOLF�
/LDELOLW\�DQG�'LUHFWRUV�DQG�2IILFHUV�,QGHPQL�
W\�ZDV�SXW�WRJHWKHU�DQG�WKLV� LV�QRZ�DYDLOD�
EOH�$XVWUDOLD-ZLGH�� � 9HU\� VRRQ� ,� MRLQHG� WKH�
FRPPLWWHH�DQG�KDYH�VHUYHG� LQ�DOO� WKH�YDUL�
RXV� SRVLWLRQV�� ,� KDYH� HQMR\HG� P\� WLPH� LQ�
WKH� FOXE� DQG� LI� WKHUH� LV� RQH� WKLQJ� ,� KDYH�
SXUVXHG��LW�LV�WKDW�WKH�FOXE�VKRXOG�EH�DV�LQ�
FOXVLYH�DV�SRVVLEOH��(YHU\RQH
V�FDU�LV�VSHFLDO�

DQG� HYHU\RQH� LV� VSHFLDO� WR� WKH� FOXE�� 2XU�
HYHQWV�DQG�PHHWLQJV�PXVW�UHIOHFW�WKLV� 
 
,�DP�SURXG�WR�KRQRXU�WKLV�DQQLYHUVDU\�-����
\HDUV�DQG�JRLQJ�VWURQJ� 
 
 
3(5621$/�3$56 
 
'HQQLV�<DJPLFK�RZQV�D�EHDXWLIXOO\�UHVWRUHG�
���6(�DQG�D������(�����DSDUW�IURP�KLV�DF�
FRXQWDQF\�SUDFWLFH�DQG�WKH�IDPLO\�ZLQHU\� 
 
'HQQLV�LV�D�IRUPHU�FULFNHWHU�ZKR�SOD\HG�IRU�
IRU�:$��6$�DQG�:RUOG�6HULHV�FULFNHW� LQ� WKH�
��V�� 6WDUWLQJ� DW� 0LGODQG-*XLOGIRUG� KH�
PRYHG� WR� .HQVLQJWRQ� &ULFNHW� &OXE�� 'RQ�
%UDGPDQ¶V� ROG� FOXE�� 2Q� KLV� UHWXUQ� WR� WKH�
:HVW�KH�ZDV�FDSWDLQ-FRDFK�DW�1HGODQGV�&&� 
 
1RZDGD\V� WKH�ZDON� LV�PRUH� OHLVXUHO\�DW�0W�
/DZOH\�*ROI�&OXE�� 
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%UXQR�6DQWDUHOOL 
 
0\� IDWKHU� ZDV� D� ILIWK� JHQHUDWLRQ� FRSSHU�
VPLWK� ZKR� EHFDPH� D� ILUVW-FODVV� SDQHO-
EHDWHU� DQG� ILQLVKHU� DW� %RE� /DPENLQ¶V� $XWR�
%RG\� 6SHFLDOLVWV� LQ� (DVW� 3HUWK�� +H� ZRUNHG�
RQ�PDQ\� OX[XU\� FDUV�DQG� WROG�PH� WKDW� WKH�
*HUPDQ� FDUV� ZHUH� VR� DGYDQFHG� LQ� GHVLJQ�
WKDW� WKH\� FRXOG� EH� GLVPDQWOHG� DQG� DVVHP�
EOHG�ZLWK�HDVH��,�JUHZ�XS�ZLWK�DQ�DSSUHFLD�
WLRQ�RI�JRRG�ZRUNPDQVKLS�DQG�JRRG�FDUV� 
 
,� JRW�P\� FXUUHQW� ����6(����� VHGDQ� LQ� WKH�
PLG-QLQHWLHV��,�KDG�EHHQ�WR�WKH��QRZ�VDGO\�
GHIXQFW�� 3LWVWRS� %RRNVKRS� IRU� WKH� PDQXDO�
DQG� LW� ZDV� RQO\� QDWXUDO� WKDW� ,� VKRXOG� MRLQ�
0%&&:$��,�JRW�LQYROYHG�ZLWK�DFWLYLWLHV�DQG�
SUHWW\�VRRQ�ZDV�3UHVLGHQW�RI�WKH�FOXE�IRU�VL[�
\HDUV��7KHVH�ZHUH�JUHDW� WLPHV�ZLWK�DQ�HQ�
WKXVLDVWLF� FRPPLWWHH� DQG� ZH� HQMR\HG� RXU�
\HDUV�WRJHWKHU��:H�VWDUWHG�KDYLQJ�PHHWLQJV�
LQ� WKH�$PHULFD¶V�&XS�5RRP�DW�5R\DO� 3HUWK�
<DFKW�&OXE�DQG�IHOW�VR�IRUWXQDWH�WR�EH�DEOH�
WR�HQMR\� WKH� IDFLOLWLHV� WKHUH��$�GULQN�DW� WKH�
EDU�DOORZHG�XV� WR�DOVR�DGPLUH� WKH� OLJKWV�RI�
3HUWK� DFURVV� WKH� ULYHU� DQG� UXE� VKRXOGHUV�
ZLWK�LQWHUHVWLQJ�FKDUDFWHUV�OLNH�-RQ�6DQGHUV�
RI� WULSOH� FLUFXPQDYLJDWLRQ� IDPH�� 7KDW¶V�
ZKHUH�ZH�ZHUH�RQ������ 
 

$V�D�FROOHFWRU�RI�PRGHO�FDUV��ZKHQ�,�YLVLWHG�
*HUPDQ\��,�PHW�WKH�RZQHUV�RI�&0&�&ODVVLF�
PRGHO� FDUV�� 7KH\� QHHGHG� D� GLVWULEXWRU� LQ�
$XVWUDOLD��,�DP�VWLOO�VHOOLQJ�WKHLU�FDUV��$V�WKH�
ZRUOG¶V� SUHPLHU� PRGHO� PDNHU� –� DOO� KDQG�
EXLOW� DQG� ILQLVKHG� –� WKH\� SURXGO\� SUHVHQW�
RYHU�����PRGHOV� 
 
$PRQJ� HYHQWV� WKDW� VWDQG� RXW� ZHUH� RXU�
6KRZ�DQG�6KLQH�'D\V�DW�0DQQHUV�+LOO�3DUN�
LQ�3HSSHUPLQW�*URYH��:H�ZHUH�QHYHU�NHHQ�
WR�KDYH�&RQFRXUV�'D\V�EXW�LQVWHDG�IHOW�WKDW�
DOO�PHPEHUV� ZHUH� SURXG� RZQHUV� DQG� WKHLU�
SULGH� DQG� MR\� ZDV� ZRUWK\� RI� GLVSOD\��
7KURXJK�ZRUN�,�KDG�PHW�/LQGVD\�)R[�RI�/LQ�
IR[�7UDQVSRUW��6W�.LOGD�WUDJLF�DQG�WKH�/LQIR[�
&ROOHFWLRQ��:LWK�%ULDQ�7DQWL��KLV�FXUDWRU�DQG�
PDVWHU�UHVWRUHU�ZH�DUUDQJHG�WKH�GLVSOD\�RI�
D�SUL]H�H[KLELW�IRU�VHYHUDO�\HDUV��7KH�%URFN�
ZHOO� IDPLO\� JUDFLRXVO\� SURYLGHG� DFFRPPR�
GDWLRQ� IRU� KLP� GXULQJ� KLV� VWD\�� :H� KDG� D�
*XOOZLQJ�� D� 5RDGVWHU�� WKH� H[-%LQJ� &URVE\�
���F�� WKH� H[-5LQJR� 6WDUU� ���� DQG� WKH� H[-
%RE�-DQH�����/DQGDXOHWWH��7KHVH�VKRZV�DW�
WUDFWHG� D� ORW� RI� DWWHQWLRQ� DQG� HQMR\PHQW�
DQG�FOXE�LQYROYHPHQW� 
 
+DSS\� ��WK� DQQLYHUVDU\� WR� 0%&&:$� DQG�
PDQ\�PRUH�� 
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0HPEHU�-RKQ�3KLOOLSV�DXQW��0UV�0DEHO�7KXQGHU������\HDUV�
\RXQJ�ZLWK�D�FDU�ROGHU�WKDQ�KHUVHOI��WKH�UHSOLFD�%HQ]�3DWHQW�
ZDJHQ� 7KH�0DJQLILFHQW����WKH����
V�LQ�D�OLQH� 
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6WXWWJDUW�–�,Q�WKH�����V��D�YHU\�VSHFLDO�VWDU�
URVH� LQ� 6WXWWJDUW�� WKH� 0HUFHGHV-%HQ]� 6/-
&ODVV� ZDV� ERUQ�� ,W� DOO� EHJDQ� ZLWK� PRWRU�
UDFLQJ� VSRUWV�� :LWK� LWV� VXFFHVVHV� LQ�
LQWHUQDWLRQDO�FRPSHWLWLRQV��LQ������WKH�����
6/� FRPSHWLWLRQ� VSRUWV� FDU� �:� ���� VHULHV��
³6/´�VWDQGV�IRU�³6XSHU-/LJKW´���EHFDPH�WKH�
LQLWLDO�VSDUN�IRU�WKH�VWDUW�RI�WZR�IDVFLQDWLQJ�
SURGXFWLRQ� VSRUWV� FDUV� –� WKH� ³� *XOOZLQJ´�
FRXSp�DQG�WKH�URDGVWHU��WKH�0HUFHGHV-%HQ]�
����6/�DQG�����6/� ODLG� WKH� IRXQGDWLRQ� IRU�
WKH� WUDGLWLRQ� RI� WKLV� OHJHQGDU\� VSRUWV� FDU�
IDPLO\�LQ�WKH�\HDU������ 

0HUFHGHV-%HQ]�FDXVHG�D�VHQVDWLRQ�ZLWK�WKH�
SUHVHQWDWLRQ� RI� WKHVH� WZR� YHKLFOHV� DW� WKH�
����� ,QWHUQDWLRQDO� 0RWRU� 6SRUWV� 6KRZ� LQ�
1HZ� <RUN�� 6SHFLDOLVWV� DQG� WKH� JHQHUDO�
SXEOLF� DOLNH�ZHUH� HQWKXVLDVWLF�� 7KH� ���� 6/�
ZDV�SUHVHQWHG�IRU�WKH�ILUVW�WLPH�DV�D�VHULHV-
SURGXFWLRQ� VSRUWV� FDU� �:� ���� VHULHV��� WKH�
IDPRXV�³*XOOZLQJ´�FRXSp��7KH�WRWDOO\�QHZO\
-GHVLJQHG�����6/��:�����VHULHV��SUHVHQWHG�
E\�WKH�FRPSDQ\�DV�D�URDGVWHU��FUHDWHG�MXVW�
DV�SRZHUIXO�DQ�LPSDFW��7KLV�ILUVW-JHQHUDWLRQ�
6/� VSRUWV� FDUV� DOUHDG\� DOORZHG� RQH� WR�
HQYLVDJH�WKH�EULOOLDQW� IXWXUH� WKDW� OD\�DKHDG�
RI� WKHVH� DWWUDFWLYH� DQG� LQQRYDWLYH�
SURGXFWLRQ� YHKLFOHV� ZLWK� PRWRU� VSRUW�
DEEUHYLDWLRQV�LQ�WKHLU�GHVLJQDWLRQ� 

%DVHG�RQ�WKH�OHJHQGDU\�*XOOZLQJ�FRXSp��WKH�
RSHQ� ���� 6/� 5RDGVWHU� �:� ���� ,,��� ZKLFK�
ZDV� EXLOW� LQ� SDUDOOHO� ZLWK� WKH� ���� 6/�� ZDV�
ODXQFKHG�LQ�������7KH�ERG\�IRUP�RI�WKH�WZR
-VHDWHU� RSHQ� FDU� ZDV� WKXV� GHILQHG� DV� WKH�
W\SLFDO� FKDUDFWHULVWLF� RI� WKH� 6/� IDPLO\�� 7KH�
����6/�DQG�WKH�����6/�WRJHWKHU�SUHILJXUHG�
QXPHURXV� IHDWXUHV� RI� ODWHU� 6/� JHQHUDWLRQV�
DQG� ERWK� ZHUH� WKXV� WKH� IRUHUXQQHUV� RI� DOO�
WKH�6/�VHULHV�WKDW�IROORZHG� 

,Q������WKH�6/��:�����VHULHV�DUULYHG�RQ�WKH�
VFHQH�� LW� ZDV� GXEEHG� WKH� ³3DJRGD� 6/´�
EHFDXVH� RI� WKH� FKDUDFWHULVWLF� VKDSH� RI� LWV�
KDUGWRS�URRI��,W�ZDV�IROORZHG�LQ������E\�WKH�
5� ���� VHULHV� WKDW� DFKLHYHG� WKH� KLJKHVW�
SURGXFWLRQ� YROXPH� RI� DOO� 6/� VHULHV� WR� GDWH�
EHFDXVH� RI� LWV� ORQJ� SURGXFWLRQ� OLIH� RI� ���
\HDUV�� ,Q� 0DUFK� ����� 0HUFHGHV-%HQ]�
LQWURGXFHG� WKH� 5� ���� VHULHV�� )HDWXULQJ�
QXPHURXV� WHFKQLFDO� LQQRYDWLRQV�� WKLV� FDU�
FDUULHG� WKH� 6/-&ODVV� RYHU� LQWR� WKH� QHZ�
PLOOHQQLXP�� $IWHU� D� SURGXFWLRQ� SHULRG� RI�
WZHOYH� \HDUV� DQG� WZR� IDFHOLIWV� LW� ZDV�
UHSODFHG�LQ������E\�WKH�5�����VHULHV�–�WKH�
ILUVW�RQH�ZLWK�D�VWHHO�IROGLQJ�WRS��)LQDOO\��LQ�
WKH�VSULQJ�RI������WKH�5�����VHULHV� LV�GXH�
WR� EH� ODXQFKHG� DV� WKH� QH[W� JHQHUDWLRQ� RI�
WKH�0HUFHGHV-%HQ]�6/-&ODVV� 
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:LWKLQ�WKH�IUDPHZRUN�RI�WKH�LQDXJXUDWLRQ�RI�
WKH�'DLPOHU-%HQ]�0XVHXP�LQ�8QWHUW�UNKHLP�
RQ� )HEUXDU\� ���� ������ WKH� QHZ�0HUFHGHV-
%HQ]�����6(E�&RXSp�ZDV�ODXQFKHG��7KH�HO�
HJDQW� DQG� UHSUHVHQWDWLYH� QHZ� GHVLJQ� ZDV�
WKH�VXFFHVVRU�WR�WKH����-VHULHV�&RXSp�SUR�
GXFWLRQ� RI�ZKLFK� KDG�EHHQ�GLVFRQWLQXHG�DV�
HDUO\�DV�2FWREHU�������,Q�WHUPV�RI�LWV�HQJL�
QHHULQJ�DQG�VW\OLQJ��WKH�QHZ�FDU�ZDV�PRG�
HOOHG� RQ� WKH� ���� 6(E� 6DORRQ� SUHVHQWHG� LQ�
$XJXVW� ����� DQG� OLNHZLVH� DOORFDWHG� WR� WKH�
����VHULHV� 
 
8QOLNH� LWV� SUHGHFHVVRU�� WKH� &RXSp� ZDV�
EDVHG�RQ�WKH�IXOO-OHQJWK�IUDPH�IORRU�XQLW�RI�
WKH� 6DORRQ� DQG� ZDV� WKHUHIRUH� D� IXOO\-
IOHGJHG� IRXU-VHDWHU�� $OWKRXJK� WKH� ILQWDLOV�–�
ZKLFK� FDXVHG� TXLWH� D� VWLU� ZKHQ� WKH� ���E�
DQG� ���� 6(E� ZHUH� SUHVHQWHG� –� ZHUH� RQO\�
UXGLPHQWDU\�RQ�WKH�QHZ�&RXSp��ERWK�&RXSp�
DQG�6DORRQ�KDG�QXPHURXV�VW\OLVWLF� IHDWXUHV�
LQ�FRPPRQ��,W�LV�WKHUHIRUH�DOO�WKH�PRUH�VXU�
SULVLQJ�WKDW� WKH�&RXSp�GLG�QRW�VKDUH�D�VLQ�
JOH� ERG\-LQ-ZKLWH� SDUW� ZLWK� WKH� IRXU-GRRU�
PRGHO� 
 
(QJLQH�DQG�FKDVVLV�ZHUH�DGRSWHG� IURP� WKH�
6DORRQ� ZLWKRXW� DQ\� PRGLILFDWLRQV� ZRUWK�
PHQWLRQLQJ�� 7KH� RQO\� VLJQLILFDQW� GLIIHUHQFH�
ZDV� DOVR� D� WHFKQLFDO� WLWELW�� WKH� ���� 6(E�
&RXSp�ZDV�WKH�ILUVW�0HUFHGHV-%HQ]�SURGXF�
WLRQ� FDU� HTXLSSHG� ZLWK� GLVF� EUDNHV� RQ� WKH�
IURQW�ZKHHOV� 
 
,Q� $XJXVW� ������ D� &DEULROHW� YDULDQW� RI� WKH�
���� 6(E� ZDV� LQWURGXFHG�� FRUUHVSRQGLQJ� LQ�
DOO� LWV�GHWDLOV� WR� WKH�&RXSp�ZLWK� WKH�H[FHS�
WLRQ�RI� WKH�VRIW-WRS�DQG�WKH�UHTXLUHG�ERG\�
ZRUN�UHLQIRUFHPHQWV� 
 

6L[� PRQWKV� ODWHU�� WKH� ���� 6(� &RXSp� DQG�
���� 6(� &DEULROHW� PDGH� WKHLU� GHEXW� DW� WKH�
*HQHYD� 0RWRU� 6KRZ� –� FUHDWHG�� LQ� D� ZD\��
IURP� SDUWV� IURP� D� PRGXODU� NLW�� 7KH� ERG\�
ZRUN�RI� WKH� UHODWHG�����6(E�YDULDQWV�ZHUH�
ILWWHG� ZLWK� DGGLWLRQDO� WULP� DQG� FRPELQHG�
ZLWK�WKH�HQJLQHHULQJ�RI�WKH�����6(��$FFRUG�
LQJO\��WKH�QHZ�H[FOXVLYH�PRGHOV�–�DOORFDWHG�
WR� WKH� ���� VHULHV� OLNH� WKH� EDVLF� 6DORRQ� –�
ZHUH�HTXLSSHG�ZLWK� D�ZKROH� VHULHV� RI� VSH�
FLDO�WHFKQLFDO�IHDWXUHV��7KH�VWDQGDUG�VSHFLIL�
FDWLRQV� LQFOXGHG�D� OLJKW-DOOR\�HQJLQH�ZLWK�D�
GLVSODFHPHQW� RI� WKUHH� OLWUHV�� D� IRXU-VSHHG�
DXWRPDWLF�WUDQVPLVVLRQ��SRZHU�VWHHULQJ��DLU�
VXVSHQVLRQ�DQG�D�GXDO-FLUFXLW�EUDNH�V\VWHP�
ZLWK� GLVF� EUDNHV� RQ� WKH� IURQW� DQG� UHDU�
ZKHHOV��7KH�DGGLWLRQDO�FKURPH�WULP�FRQVLVW�
HG�RI�D�FKURPH�VWULS�UXQQLQJ�LQ�WKH�ORQJLWX�
GLQDO� JURRYH� IURP� WKH� KHDGODPSV� DOO� WKH�
ZD\�WR�WKH�UHDU�OLJKWV��DV�ZHOO�DV�RI�GLVWLQF�
WLYH� WULP� VWULSV� RQ� WKH� IURQW� DQG� UHDU�
ZKHHODUFKHV� 
 
$�EURFKXUH�RI������FRPPHQWHG�RQ�WKH�GH�
VLJQ�� ³� )URP�ZKLFKHYHU� DQJOH� RQH� ORRNV� DW�
WKLV�FDU��RQH�LV�DOZD\V�VWUXFN�E\�LWV�UDF\�HO�
HJDQFH�DQG�DHVWKHWLF�EDODQFH�RI�VW\OLVWLF�HO�
HPHQWV��,W�LV�LWV�VXSHULRU�DSSHDUDQFH�–�IRU�
ZDUG-ORRNLQJ��\HW�ZLWKRXW�D�KLQW�RI�IDVKLRQ�
DEOH�JLPPLFNU\�–�ZKLFK�KROGV�WKH�REVHUYHU�
LQ�LWV�WKUDOO�´ 
 
)URP� 0DUFK� ������ WKH� ���� 6(� &RXSp� DQG�
&DEULROHW�DV�ZHOO�DV�WKH�6DORRQ�EHFDPH�RS�
WLRQDOO\�DYDLODEOH�ZLWK�D� IRXU-VSHHG�PDQXDO�
WUDQVPLVVLRQ�� UHGXFLQJ� WKH� OLVW� SULFH� E\�
������'HXWVFKPDUNV��,Q�-DQXDU\�������HQ�
JLQH�RXWSXW�ZDV�UDLVHG�WR�����N:��UHVXOWLQJ�
LQ� LPSURYHG� SHUIRUPDQFH�� 7KLV� LQFUHDVH� LQ�
RXWSXW�ZDV�PDGH�SRVVLEOH�E\�UHSODFLQJ�-! 

'DLPOHU�*OREDO�0HGLD 

ϲϬ�zĞĂƌƐ�ŽĨ�/ĐŽŶŝĐ�D
ŽĚĞůƐ�t
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WKH�LQMHFWLRQ�V\VWHP�E\�D�VL[-SOXQJHU�LQMHF�
WLRQ�SXPS� 
 
$� VSHFLDO� RQH-RII� YHUVLRQ� RI� WKH� ���� 6(�
&RXSp�ZDV�VHW�XS�LQ�WKH�WHVW�GHSDUWPHQW�LQ�
������7KH�UHDU�HQG�RI�WKH�URRI�ZLWK�WKH�UHDU�
VFUHHQ�ZDV�UHPRYHG�DQG�UHSODFHG�E\�D�UH�
FHVVLEOH�IROGLQJ�WRS��7KH�UHVXOW�RI�WKLV�PRGL�
ILFDWLRQ� ZDV� D� ODQGDXOHW� ZKLFK� ZDV� GULYHQ�
E\�FKLHI�HQJLQHHU�)ULW]�1DOOLQJHU�IRU�VHYHUDO�
\HDUV�� 8QIRUWXQDWHO\�� QRWKLQJ� LV� NQRZQ�
DERXW�WKH�VXEVHTXHQW�IDWH�DQG�ZKHUHDERXWV�
RI�WKLV�LQWHUHVWLQJ�RQH-RII�FDU� 
 
:KHQ�WKH�����6E������6(E�DQG�����6(�ILQ�
WDLO� 6DORRQV�ZHUH� UHSODFHG� E\� D� QHZO\� GH�
VLJQHG� JHQHUDWLRQ� RI� PRGHOV� LQ� $XJXVW�
������WKH�&RXSp�DQG�&DEULROHW�YHUVLRQV�UH�
PDLQHG� LQ�WKH�VDOHV�UDQJH�IRU�WKH�WLPH�EH�
LQJ�� 7KHVH� H[FOXVLYH� PRGHOV�� ZKLFK� KDG�
EHHQ� LQ� SURGXFWLRQ� IRU� IRXU� \HDUV� DW� WKH�
WLPH��ZHUH�IDU�IURP�ORRNLQJ�RXWGDWHG�DORQJ�
VLGH� WKH� QHZ-JHQHUDWLRQ� 6DORRQV�� VR� WKDW�
DQ�H[SHQVLYH�VW\OLVWLF�UHILQHPHQW�RU�HYHQ�D�
QHZ� GHYHORSPHQW� RI� WKH� VPDOO-VHULHV� YHU�
VLRQV� ZDV� QRW� QHFHVVDU\�� 7KH� EURFKXUH�
SURPLVHG� WKLV�� ³<RX� ZLOO� VHH� IRU� \RXUVHOI�
WKDW� 0HUFHGHV-%HQ]� SDVVHQJHU� FDUV� ZLOO�
JLYH� EDFN� WR� \RX� VRPHWKLQJ� WKDW� KDV� EH�
FRPH�H[WUHPHO\�UDUH�LQ�WRGD\¶V�URDG�WUDIILF��
\RXU�IUHHGRP�DQG�FRPSRVXUH�´ 
 
6HYHUDO� QHZ� IHDWXUHV� LQWURGXFHG� ZLWK� WKH�
QHZ�6DORRQV�ZHUH�DOVR� LQFRUSRUDWHG� LQ� WKH�
&RXSpV� DQG� &DEULROHWV�� 7KH� WZR� ���-OLWUH�
PRGHOV�ZHUH�JLYHQ�WKH�����N:����-OLWUH�HQ�
JLQH� RI� WKH� ���� 6(� DQG� WKH� FRUUHVSRQGLQJ�
PRGHO� GHVLJQDWLRQ�� /LNH� WKH� WKUHH-OLWUH�
PRGHOV�� WKH\� ZHUH� DOVR� HTXLSSHG� ZLWK� WKH�
ODUJHU�ZKHHOV��GLDPHWHU�������FHQWLPHWUHV��
DQG�WKH�ODUJHU�GLVF�EUDNHV�RI�WKH�����OX[XU\�
VHULHV��$QRWKHU�QHZ�IHDWXUH�ZDV�WKH�K\GUR�
SQHXPDWLF�FRPSHQVDWLQJ�VSULQJ�RQ�WKH�UHDU�
D[OH�� ILWWHG� LQ� SODFH� RI� WKH� SUHYLRXV� FRLO�
VSULQJ� LQ� WKH� ���-OLWUH�PRGHOV� DQG� NHHSLQJ�
WKH� FDU� DW� D� FRQVWDQW� OHYHO� LUUHVSHFWLYH� RI�
WKH�ORDG�LQ�WKH�FDU� 
 
,Q�-DQXDU\������� WKH�����6(�PDGH� LWV�GH�
EXW�� VXFFHHGLQJ� WKH� ���� 6(� ZLWK� D� QHZO\�
GHYHORSHG����-OLWUH�VL[-F\OLQGHU�HQJLQH�ZLWK�
����N:��7KLV�FKDQJH�RI�JHQHUDWLRQ�DIIHFWHG�
ERWK�WKH�6DORRQ�DQG�WKH�WZR�WZR-GRRU�YHU�
VLRQV�� :LWK� WKH� H[FHSWLRQ� RI� WKH� QHZ� HQ�
JLQH�� RQO\� GHWDLO� PRGLILFDWLRQV� ZHUH� PDGH�
RQ� WKH� &RXSp� DQG� &DEULROHW�� OLNH� WKH� 6D�
ORRQ��ERWK�PRGHOV�ZHUH�JLYHQ�IODWWHU��XQGL�
YLGHG� ZKHHO� HPEHOOLVKHUV� ZLWK� LQWHJUDWHG�
KXE�FDSV��3URGXFWLRQ�RI� WKH�����6(�&RXSp�
DQG�&DEULROHW�ZDV�GLVFRQWLQXHG�DW�WKH�VDPH�
WLPH� DV� WKDW� RI� WKH� ���-OLWUH�PRGHOV�� $� GL�
UHFW�VXFFHVVRU�ZDV�QRW�SODQQHG�IRU�WKH�WLPH�
EHLQJ� EXW� ZDVQ¶W� UHDOO\� QHFHVVDU\�� HLWKHU��
DV�WKH����-OLWUH�HQJLQH�GHYHORSHG�RQO\�D�OLW�

WOH� OHVV� RXWSXW� ����� N:��

EXW� KDG� D� FRPSDUDEOH� SHUIRUPDQFH� RQ� DF�
FRXQW�RI�LWV�FRQVLGHUDEO\�UHGXFHG�ZHLJKW� 
 
,Q�6HSWHPEHU������� FOHDUO\�PRUH�SRZHUIXO�
YHUVLRQV�RI�WKH�����6(�����&RXSp�DQG�&DE�
ULROHW�ZHUH�LQWURGXFHG��7KH�FRPSOHWHO\�QHZ�
O\� GHYHORSHG� ���-OLWUH� 9�� HQJLQH� ZLWK� DQ�
RXWSXW� RI� ���� N:� H[FHOOHG� LQ� SDUWLFXODUO\�
VPRRWK� UXQQLQJ� FKDUDFWHULVWLFV� DQG� JDYH�
WKH� FDU� D� VSRUWV-FDU-OLNH� SHUIRUPDQFH�� 7KH�
QHZ�PRGHOV�KDG�EHHQ�VW\OLVWLFDOO\�UHILQHG�WR�
D�FHUWDLQ�H[WHQW��OLNH�WKH�YHUVLRQV�ZLWK����-
OLWUH�VL[-F\OLQGHU�HQJLQHV�ZKLFK�FRQWLQXHG�WR�
EH� RQ� VDOH�� WKH� UDGLDWRU� PDVN� ZDV� ORZHU�
DQG� ZLGHU�� ZLWK� D� FRUUHVSRQGLQJO\� IODWWHU�
IURQW� HQG� RI� WKH� HQJLQH� KRRG�� 'XH� WR� WKLV�
FKDUDFWHULVWLF� IHDWXUH�� WKH� IDFH-OLIWHG� &RX�
SpV�DQG�&DEULROHWV�ZHUH�RIWHQ�UHIHUUHG�WR�DV�
WKH�³IODW�UDGLDWRU´�PRGHOV�E\�LQVLGHUV��$V�RQ�
WKH� 6DORRQV�� WKH� EXPSHUV� RI� WKH� &RXSpV�
DQG�&DEULROHWV�ZHUH�QRZ�ILWWHG�ZLWK�UXEEHU�
VWULSV�� ,Q� SXUHO\� YLVXDO� WHUPV�� WKH� HLJKW-
F\OLQGHU�PRGHOV�GLG�QRW�GLIIHU�IURP�WKH�IDFH
-OLIWHG�VL[-F\OLQGHU�YHUVLRQV� 
 
3URGXFWLRQ� RI� WKH� VL[-F\OLQGHU� &RXSpV� DQG�
&DEULROHWV� ZDV� GLVFRQWLQXHG� LQ� 0D\� ������
:KHQ�SURGXFWLRQ�RI�WKH�HLJKW-F\OLQGHU�PRG�
HOV�FHDVHG�WZR�PRQWKV�ODWHU��WKH�HUD�RI�WKH�
&RXSpV� DQG� &DEULROHWV� IURP� WKH� ���� DQG�
����VHULHV�FDPH�WR�DQ�HQG�DIWHU�PRUH�WKDQ�
WHQ�\HDUV��,Q�WKH�6LQGHOILQJHQ�SODQW���������
&RXSpV�DQG�������&DEULROHWV�KDG�EHHQ�SUR�
GXFHG��7KH�KLJKHVW�SURGXFWLRQ�YROXPH�ZLWK�
LQ� WKH� PRGHO� IDPLO\� KDG� EHHQ� UHDFKHG� E\�
WKH�����6(E�&RXSp�ZLWK��������XQLWV� 
 
7KHUH�ZHUH�QR�GLUHFW�VXFFHVVRUV�WR�WKH�&RX�
SpV� IURP� WKH� :� ���� DQG� ���� VHULHV�� ,Q�
VWHDG��0HUFHGHV-%HQ]�RIIHUHG�&RXSpV� IURP�
WKH� &� ���� VHULHV�� ZKRVH� HQJLQHHULQJ� ZDV�
EDVHG�RQ�WKDW�RI�WKH�6/��EHWZHHQ������DQG�
����� 
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7\SH���������� 3XOOPDQ 
 
,Q� 6HSWHPEHU� ������ 0HUFHGHV-%HQ]� SUH�
VHQWHG�D�QHZ��H[FOXVLYH�SUHVWLJH�YHKLFOH� WR�
PHHW� WKH� UHTXLUHPHQWV� RI� WKH� PRVW� GH�
PDQGLQJ�FXVWRPHUV�–�WKH�����PRGHO�ZKLFK�
EHFDPH�DQ�LQVWDQW�OHJHQG��,W�ZDV�RXWVWDQG�
LQJ�LQ�HYHU\�UHVSHFW�–�JHQHURXV�GLPHQVLRQV��
PDMHVWLF� GHVLJQ� DQG� H[FHSWLRQDO� WHFKQLFDO�
FKDUDFWHULVWLFV��,WV�9��L�QMHFWLRQ�HQJLQH�GH�
YHORSHG�����KS�IURP�D�GLVSODFHPHQW�RI�����
OLWUHV� DQG� DOORZHG� WKH� DOPRVW� WZR-DQG-D-
KDOI-WRQQH� YHKLFOH� WR� DWWDLQ� D� WRS� VSHHG� RI�
PRUH�WKDQ�����NP�K�ZLWK�D���WR�����NP�K�
DFFHOHUDWLRQ� WLPH� RI� WHQ� VHFRQGV�� 7KH�
VWDQGDUG-ILW� DLU� VXVSHQVLRQ�� ZKRVH� VKRFN�
DEVRUEHUV�FRXOG�EH�DGMXVWHG�IURP�WKH�VWHHU�
LQJ� FROXPQ� ZKLOH� WKH� YHKLFOH� ZDV� PRYLQJ��
HQVXUHG� H[FHOOHQW� ULGH� FRPIRUW�� 7KH� 7\SH�
���� ZDV� DYDLODEOH� DV� D� ILYH� WR� VL[-VHDWHU�
OLPRXVLQH� ZLWK� D� ����-PP�ZKHHOEDVH� DQG�
DOVR� LQ� VHYHUDO� 3XOOPDQ� YDULDQWV� ZLWK� D�
ZKHHOEDVH�RI������PP� 
 
,W�ZDV�RQO\�D�VKRUW�WLPH�DIWHU�WKH�ODXQFK�RI�
WKH� WRS-RI-WKH-UDQJH� PRGHO� WKDW� WKH� *HU�
PDQ�JRYHUQPHQW�DVNHG�'DLPOHU-%HQ]�$*�WR�
EXLOG�DQ�DUPRXUHG�YHUVLRQ�IRU�VWDWH�YLVLWRUV��
$OWKRXJK�0HUFHGHV-%HQ]� KDG� D� UHPDUNDEOH�
WUDFN� UHFRUG� LQ� EXLOGLQJ� VSHFLDO-SURWHFWLRQ�
YHKLFOHV��WKLV�RQ�LWV�RZQ�ZDV�QRW�HQRXJK�DV�
WKH� WHFKQLFDO� IXQGDPHQWDOV� KDG� FKDQJHG�
GUDPDWLFDOO\��QRW�OHDVW�EHFDXVH�RI�WKH�DGRS�
WLRQ�RI�WKH�VHOI-VXSSRUWLQJ�ERG\��$V�D�UHVXOW��
WKH�HQJLQHHUV�DQG�PDWHULDOV�H[SHUWV�DW�0HU�
FHGHV-%HQ]�HPEDUNHG�RQ�QRWKLQJ� OHVV� WKDQ�
WKH� UHLQYHQWLRQ� RI� WKH� FRQFHSW� RI� VSHFLDO�
SURWHFWLRQ� 
 
7KXV�LW�ZDV�WKDW�D�VPDOO�WHDP�VHW�RXW�WR�GH�
YHORS�D�QHZ�DSSURDFK��,Q�0D\�������DW�WKH�
6LQGHOILQJHQ�SODQW��WKH\�FRQGXFWHG�WKH�ILUVW�
DUPRXU� WHVWV� ZLWK� QHZ� VWHHO� JUDGHV� DQG�
SUHSDUHG� WKH� ILUVW� GHVLJQ� GUDZLQJV�� 7KH\�
HYHQWXDOO\� GHFLGHG� RQ� KLJK-DOOR\HG� VWHHO�
JUDGHV��XVLQJ�GRXEOH�OD\HUV�LQ�FHUWDLQ�VLWXD�
WLRQV�DQG�ZHLJKW-VDYLQJ� FHUDPLFV� IRU� VRPH�

IODW-VXUIDFHG� FRPSRQHQWV�� $W� WKH� VDPH�
WLPH�� ZRUNLQJ� ZLWK� D� JODVV� PDQXIDFWXUHU�
H[SHULHQFHG�LQ�HTXLSSLQJ�EDQNV��WKH\�FDPH�
XS�ZLWK�D�VROXWLRQ�IRU�WKH�ZLQGRZV��WKH�YH�
KLFOH� UHTXLULQJ� QRW� RQO\� D� FXUYHG� ZLQG�
VFUHHQ��EXW�D�FXUYHG�UHDU�ZLQGRZ��WRR� 
 
,Q� -XQH� ������ D� EXOOHW-UHVLVWDQW� 3XOOPDQ�
OLPRXVLQH�ZDV�SURGXFHG�–� WKH� ILUVW�VSHFLDO-
SURWHFWLRQ� YHKLFOH� EXLOW� E\� 'DLPOHU-%HQ]�
VLQFH� WKH�ZDU��:RUNLQJ�XQGHU� WKH�SUHVVXUH�
RI�DQ�H[WUHPHO\�WLJKW�VFKHGXOH��WKH�FRPSD�
Q\�PDQDJHG�WR�FRPSOHWH� LW� MXVW� LQ� WLPH� IRU�
WKH� VWDWH� YLVLW� RI� 4XHHQ� (OL]DEHWK� ,,�� 7KH�
DUPRXUHG� 3XOOPDQ� OLPRXVLQH� KDG� D� UDLVHG�
URRI� HOHPHQW� VR� WKDW� +HU� 0DMHVW\� GLG� QRW�
KDYH� WR� UHPRYH� KHU� KDW�� 7KLV� JHQHURXV�
KHDGURRP� VXEVHTXHQWO\� EHQHILWHG� RWKHU�
VWDWH� YLVLWRUV��PDQ\� RI�ZKRP�ZRUH�KDWV� LQ�
WKRVH�GD\V� 
 
7R�PDNH�LW�HDVLHU�WR�RSHQ�WKH�GRRUV��ZKRVH�
ZHLJKW� KDG� LQFUHDVHG� GUDPDWLFDOO\� EHFDXVH�
RI� WKH� SURWHFWLYH� HOHPHQWV�� WKH� HQJLQHHUV�
LQVWDOOHG� D� K\GUDXOLF� V\VWHP� IRU� WKH� UHDU�
FRPSDUWPHQW��,W�ZDV�DFWLYDWHG�DW�WKH�WRXFK�
RI�D�VPDOO�EXWWRQ�KRXVHG�LQ�WKH�GRRU�KDQGOH�
UHFHVV� –� VHFXULW\� VWDII� DQG� KRWHO� GRRUPHQ�
ZHUH�LQVWUXFWHG�DFFRUGLQJO\� 
 
$ORQJ� ZLWK� D� QXPEHU� RI� �QRUPDO�� 3XOOPDQ�
OLPRXVLQHV�� WKLV� YHKLFOH� UHPDLQHG� LQ� WKH�
FRPSDQ\
V� IOHHW�� UHDG\� WR� EH� KLUHG� WR� WKH�
JRYHUQPHQW� RU� RWKHU� XVHUV�ZKHQ� UHTXLUHG��
$�VHFRQG�YHUVLRQ�RI�WKLV�VSHFLDO�YDULDQW�ZDV�
EXLOW� LQ� ������ 7KLV�� WRR�� VSHQW� LWV� ZRUNLQJ�
OLIH�LQ�WKH�FRPSDQ\
V�IOHHW�EHIRUH�MRLQLQJ�WKH�
0HUFHGHV-%HQ]�&ODVVLF�YHKLFOH�FROOHFWLRQ� 
2Q� VSHFLDO� UHTXHVW�� 7\SH� ���� OLPRXVLQHV�
DQG�3XOOPDQ�OLPRXVLQHV�ZHUH�DOVR�EXLOW�ZLWK�
VSHFLDO� SURWHFWLRQ� IRU� SULYDWH� FXVWRPHUV��
%HWZHHQ� 0D\� ����� DQG� 1RYHPEHU� ������
VHYHUDO�VSHFLDO-SURWHFWLRQ�����PRGHOV�ZHUH�
EXLOW�� +RZHYHU�� XQOLNH� WKH� WZR� YHKLFOHV� LQ�
WKH� FRPSDQ\� IOHHW�� WKHVH� PRGHOV� KDG� D�
VWDQGDUG-KHLJKW�URRI� 
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$�FOHDU�FRPPLWPHQW�WR�SRZHU��� \HDUV�DJR��
LQ� VSULQJ� ����� 0HUFHGHV-%HQ]� LQWURGXFHG�
PRGHO� VHULHV ���¶V� QHZ�� WRS-RI-WKH-OLQH�
PRGHO�� WKH� ��� 6(/ ����� 7KH� KLJK-
SHUIRUPDQFH�VDORRQ�ZDV�RQH�RI� WKH� IDVWHVW�
YHKLFOHV� DW� WKH� WLPH�� DV� RQO\� YHU\� IHZ�
VSRUWV�FDUV�ZHUH�DEOH�WR�UHDFK�HYHQ�KLJKHU�
VSHHGV��1RZDGD\V�� LW¶V�D�VRXJKW-DIWHU�FODV�
VLF�� ³7KH� ��� 6(/ ���� LV� D� EUDQG� LFRQ�´�
3DWULN� *RWWZLFN� VD\V� DV� WKH� +HDG� RI� $//�
7,0(� 67$56��0HUFHGHV-%HQ]� &ODVVLF¶V� RZQ�
YHKLFOH� UHWDLOHU�� ³0RGHO� VHULHV ����YHKLFOHV�
KDYH�EHFRPH�YHU\�VRXJKW-DIWHU�RQ�WKH�PDU�
NHW��HVSHFLDOO\�WKH�RQHV�ZLWK����-OLWUH�0 ����
HQJLQH�� :H� KDYH� QRWLFHG� D� VLJQLILFDQW� LQ�
FUHDVH� LQ�GHPDQG�RYHU� WKH�SDVW�\HDUV�DQG�
UHFHQW� DXFWLRQ� UHVXOWV� VKRZ� WKDW� WKH� YDOXH�
RI� WKH���� 6(/ ���� LV�RQ� WKH�XS��7KH� UHD�
VRQV�IRU�WKLV�EHLQJ�LWV�OHYHOV�RI�UHILQHG�PR�
WRULQJ�� HYHU\GD\� TXDOLWLHV� DV� D� FODVVLF� FDU�
DQG� WKH� YHU\� ORZ�SURGXFWLRQ�QXPEHUV� RI� D�
PHUH������YHKLFOHV�´ 
 
7KH� PRGHO� VHULHV ���� 6-&ODVV� ZDV� LQWUR�
GXFHG� LQ� 6HSWHPEHU� ������ ,W� UHFHLYHG� D�
QXPEHU� RI� DZDUGV� IURP� WKH� RXWVHW�� 7KHVH�
LQFOXGHG� WKH� ��� 6(¶V� EHLQJ� QDPHG� WKH�
����� ³&DU� RI� WKH� <HDU´�� 7KUHH� \HDUV� ODWHU��
WKH� WRS-RI-WKH-OLQH� PRGHO� ��� 6(/ ����
URXQGHG�RII�WKH�PRGHO�UDQJH��ZKLFK�VWDUWHG�
ZLWK� WKH���� 6��DW� WKH� WRS�HQG�� ,WV�SUHGH�
FHVVRU�� WKH� ��� 6(/ ����� JHQHUDWLQJ�

��� N:����� KS���DOUHDG\�VHW�D�EHQFKPDUN�
ZLWKLQ�WKH�OX[XU\�VDORRQ�VHJPHQW� 
 
7KH� WHFKQLFDO� EDVLV� IRU� WKH� HLJKW-F\OLQGHU�
HQJLQH� ZLWK� SOHQW\� RI� GLVSODFHPHQW� VWHPV�
IURP� WKH� OHJHQGDU\� 0HUFHGHV-%HQ] ����
�: ���� PRGHO� VHULHV��� +RZHYHU�� ZLWK� WKH�
VDPH� GLVSODFHPHQW�� LWV� F\OLQGHU� ERUH� KDG�
EHHQ� LQFUHDVHG� HYHQ� IXUWKHU�� IURP�
��� PLOOLPHWUHV�WR���� PLOOLPHWUHV��7KLV�UH�
VXOWHG� LQ�D�GLVSODFHPHQW�RI������ FF�LQ�WKH�
��� 6(/ �����7KH�HQJLQH�JHQHUDWHV���� N:�
���� KS�� DW� ����� USP� DQG� UHDFKHV� LWV�
PD[LPXP�WRUTXH�RI���� QHZWRQ�PHWUHV�DW�
����� USP�� 6XFK� D� KLJK� WRUTXH� DOORZV� WKH�
LQWHJUDWLRQ� RI� D� YHU\� ³ORQJ´� UHDU-D[OH� UDWLR�
��������7KLV�FXWV�WKH�HQJLQH�VSHHG�DQG�WKXV�
QRLVH� OHYHOV�� (QJLQHHUV� HYHQ� NHSW� PDLQWH�
QDQFH� FRVWV� LQ� PLQG�� WKH� K\GUDXOLF� YDOYH�
FOHDUDQFH� FRPSHQVDWLRQ�PHFKDQLVP�PDNHV�
UHWURVSHFWLYH� DGMXVWPHQW� REVROHWH�� 7KDQNV�
WR�D�QHZO\�GHYHORSHG�F\OLQGHU�KHDG�JDVNHW��
LW� LV� QR� ORQJHU� QHFHVVDU\� WR� UHWLJKWHQ� WKH�
F\OLQGHU�KHDGV��'U\�VXPS�OXEULFDWLRQ�SDLUHG�
ZLWK�DQ�RLO� TXDQWLW\� LQFUHDVHG� WR� WZHOYH� OL�
WUHV�PDNHV�LW�SRVVLEOH�WR�VWUHWFK�RLO�FKDQJH�
LQWHUYDOV� WR� ������ NLORPHWUHV�� 7KH� WKUHH-
VSHHG� DXWRPDWLF� WUDQVPLVVLRQ� EDVLFDOO\�
VWHPV� IURP� WKH� ���-OLWUH� PRGHOV�� EXW� LV�
DGDSWHG�WR�WKH�RXWSXW�DQG�LQFUHDVHG�WRUTXH�
RI�WKH�³���´� 
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$W� LWV�SUHPLHUH� LQ������ WKH�����PRGHO� VH�
ULHV�ZDV�RIIHUHG�DV�D�6DORRQ��DQG� WKHQ�VL[�
PRQWKV�ODWHU�LQ�FKDVVLV�IRUP�IRU�VXSHUVWUXF�
WXUHV�DGGHG�E\�H[WHUQDO�VXSSOLHUV��+RZHYHU��
DV�TXLFNO\�DV�WKH�IROORZLQJ�\HDU��0HUFHGHV-
%HQ]� ZHQW� RQ� WR� LQWURGXFH� WKH� &RXSp�
�& �����DQG�WKH�(VWDWH��6 ������7KH�(VWDWH�
PRGHO� DERYH� DOO�� ZKRVH� *HUPDQ� QDPH� �7-
PRGHO�� ZDV� GHULYHG� IURP� WHUPV� VXFK� DV�
�7RXULVP��DQG��7UDQVSRUW���LQWURGXFHG�D�IR�
FXV� RQ� UHFUHDWLRQDO� DFWLYLW\� DQG� VSRUWLQJ�
OLIHVW\OH� WKDW� ZRXOG� VHW� WKH� EHQFKPDUN� IRU�
WKH� IXWXUH� RI� WKH� (-&ODVV�� �7KLV� PXOWL-
SXUSRVH� HVWDWH� ZDV� D� FDU� WR� EH� HQMR\HG��
RQH�WKDW�ZRXOG�PHHW�HYHQ�WKH�PRVW�H[DFW�
LQJ�VWDQGDUGV� LQ�WHUPV�RI�FRPIRUW�DQG�SHU�
IRUPDQFH��� LV� KRZ� WKH� *HUPDQ� VSHFLDOLVW�
PDJD]LQH� �2OGWLPHU� 0DUNW�� UHFDOOHG� WKH�
ELUWK�RI� WKH�(VWDWH�PRGHO� LQ� WKH�����VHULHV�
LQ� LWV� LVVXH��������������WKHQ�EURXJKW� WKH�
SUHPLHUH�RI�D�YHUVLRQ�RI� WKH�6DORRQ�ZLWK�D�
ZKHHOEDVH� WKDW� KDG� EHHQ� H[WHQGHG� E\�
�� FHQWLPHWUHV��9������ 
 
0HUFHGHV-%HQ]�EHJDQ�DW�D�YHU\�HDUO\�VWDJH�
WR� LQYHVWLJDWH� WKH� XVH� RI� DOWHUQDWLYH� GULYH�
V\VWHPV� LQ� WKH�����PRGHO� VHULHV�� ,Q�������
IRU�H[DPSOH��D���� 7(�ZDV�ILWWHG�ZLWK�D�K\�
GURJHQ�GULYH�V\VWHP��IROORZLQJ� LQ�WKH�ZDNH�
RI�D������H[SHULPHQWDO�YHKLFOH�ZLWK�HOHFWULF�
GULYH� V\VWHP�� DOVR� EDVHG� RQ� WKH� (VWDWH�
PRGHO��$QG�DV�IDU�EDFN�DV������0HUFHGHV-
%HQ]�KDG�SUHVHQWHG�D�����PRGHO�ZLWK�D�EL-
IXHO� GULYH� V\VWHP� �OLTXHILHG� SHWUROHXP� JDV�
DQG�SHWURO���7KHUH�ZDV�WKXV�DOUHDG\�DQ�LQGL�
FDWLRQ� RI� WKH� LPSRUWDQFH� WKDW� DOWHUQDWLYH�
GULYH�V\VWHPV�ZRXOG�WDNH�RQ�IRU�IXWXUH�JHQ�

HUDWLRQV�RI�WKH�0HUFHGHV-%HQ]�LQWHUPHGLDWH�
PRGHO�VHULHV��HYHQ�IRXU�GHFDGHV�DJR� 
 
7KH� ���-VHULHV� 6DORRQ� ZDV� EXLOW� XQWLO� 1R�
YHPEHU� ������ WKH� HUD� RI� WKH� QR� OHVV� VXF�
FHVVIXO� ���� VHULHV� KDG� EHJXQ� WHQ� PRQWKV�
HDUOLHU�� 3URGXFWLRQ� RI� WKH� HVSHFLDOO\� VXF�
FHVVIXO� (VWDWH� PRGHOV� LQ� WKH� ���� VHULHV�
HYHQ� ZHQW� RQ� XQWLO� -DQXDU\� ������ )URP�
�����XQWLO������DOPRVW�����PLOOLRQ�YHKLFOHV�
ZHUH�PDQXIDFWXUHG��WKH�KLJKHVW �SURSRUWLRQ�
RI� WKHVH� EHLQJ� 6DORRQV� ZLWK� QRUPDO-OHQJWK�
ZKHHOEDVH������������XQLWV�����������XQLWV�
RI�WKH�(VWDWH�ZHUH�EXLOW��DORQJ�ZLWK��������
&RXSp� YHKLFOHV�� ,Q� DGGLWLRQ� WR� WKHVH� WKHUH�
ZHUH� ������� ORQJ-ZKHHOEDVH� 6DORRQV� DQG�
������FKDVVLV�DV�D�EDVLV�IRU�VSHFLDO�ERGLHV��
7KHVH� GD\V� WKH� ����PRGHO� VHULHV� KDV� ORQJ�
EHHQ�UHFRJQLVHG�DV�D�FODVVLF�–�DQG�UHPDLQV�
DV� IDVFLQDWLQJ� DV� LW� ZDV� DW� LWV� ODXQFK� ���
\HDUV�DJR� 
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'DLPOHU�*OREDO�0HGLD 
 
)RXU� GHFDGHV� IRUHYHU� XSZDUGV� WKDW� LV� WKH�
HVVHQFH� RI� WKH� KLVWRU\� RI� WKH� 0HUFHGHV-
%HQ]�*-&ODVV��2Q�WKH�RQH�KDQG��WKLV�UHIHUV�
WR� WKH� RXWVWDQGLQJ� RII-URDG� FDSDELOLWLHV� RI�
WKH�YHKLFOH�SUHVHQWHG�LQ�������DQG�WKH�IDFW�
WKDW� LW� KDV� UHPDLQHG� WUXH� WR� LWVHOI� DQG� LWV�
YDOXHV� IRU� DOPRVW� ��� \HDUV� RQ� WKH� RWKHU��
)URP�WKH�YHU\�VWDUW�� WKHUH�ZDV�QR�ZD\�EXW�
XS�IRU�WKH�*-PRGHO�ZLWK�UHJDUG�WR�LWV�VWDWXV�
DV�DQ�DXWRPRWLYH� LFRQ��)RU�GHFDGHV�� WKH�*�
FRQWLQXRXVO\�HYROYHG�IURP�D�XVHIXO�RII-URDG�
YHKLFOH�ZLWK� KLJK� ULGH� TXDOLW\� RQ� WKH� URDG��
7KH� FRQVWDQW� GHYHORSPHQW� ZRUN� RI� 0HU�
FHGHV-%HQ]�HQVXUHG�WKDW�WKH�YHKLFOH�DOZD\V�
UHPDLQHG�IUHVK�DQG�XS-WR-GDWH� 
 
)URP���WR���)HEUXDU\�������WKH�*-PRGHO�RI�
WKH�����PRGHO� VHULHV� KDG� LWV�ZRUOG� SUHPL�
qUH�LQ�7RXORQ��)UDQFH��2Q�WKLV�RFFDVLRQ��WKH�
0HUFHGHV-%HQ]� SUHVV� NLW� HPSKDVLVHG� WKH�
YDOXHV�RI�³XQFRPSURPLVLQJ�RII-URDG�DQG�RQ
-URDG�FDSDELOLW\´�DV�ZHOO�DV�³PD[LPXP�YDUL�
HW\� RI� XVH��� 7KLV� DOVR� DSSOLHV� IXOO\� WR� WKH�
QHZ�*-&ODVV�RI�WKH�����PRGHO�VHULHV��ZKLFK�
FHOHEUDWHG�LWV�SUHPLqUH�LQ�-DQXDU\�������,Q�
DGGLWLRQ�WR�WKLV�WKHUH�LV�WKH�WUDGLWLRQ�RI�SHU�
IRUPDQFH� DQG� XQLTXH� FKDUDFWHU�� 7KH� *-
&ODVV�KDV�JURZQ�LQWR�WKLV�UROH�RYHU�WKH�SDVW�
GHFDGHV�ZLWK�HYHU�PRUH�VXFFHVV� 
 
7KH�KLVWRU\�RI� WKH�*-PRGHO�EHJDQ� LQ� VXP�
PHU� ������ $W� WKH� WLPH�� 'DLPOHU-%HQ]� $*�
DQG� $XVWULDQ� 6WH\U-'DLPOHU-3XFK� $*� HQ�
WHUHG� LQWR� WDONV� DERXW� D� SRVVLEOH� FRRSHUD�
WLRQ�� %RWK� PDQXIDFWXUHUV� RIIHUHG� YHKLFOHV�
ZLWK� H[FHOOHQW� RII-URDG� FDSDELOLWLHV� DV� SDUW�
RI�WKHLU�SURGXFW�UDQJHV��WKH�0HUFHGHV-%HQ]�
8QLPRJ� DV� ZHOO� DV� WKH� 3XFK� +DIOLQJHU� DQG�
WKH� 3XFK� 3LQ]JDXHU�� ,Q� ������ WKH� LGHD� RI�
MRLQWO\� EXLOGLQJ� DQ� RII-URDG� YHKLFOH� ZDV�
IOHVKHG� RXW� IRU� WKH� ILUVW� WLPH�� ,W� ZDV� WR�
FRPELQH� H[WUHPH� RII-URDG� FDSDELOLWLHV�ZLWK�
JRRG�KDQGOLQJ�RQ�WKH�URDG��3UREDEO\�DV�HDU�
O\�DV� LQ� WKH�DXWXPQ�RI������� WKH�&(2V�'U�
-RDFKLP�=DKQ� �'DLPOHU-%HQ]� $*�� DQG�'U�
.DUO�5DEXV��6WH\U-'DLPOHU-3XFK�$*��WKHQ�
FDPH� WR� D� EDVLF� XQGHUVWDQGLQJ� RQ� MRLQWO\�
GHYHORSLQJ�WKH�OLJKW-GXW\�RII-URDG�YHKLFOH��
7KH�FRQVWUXFWLRQ�WHDP�ZDV�KHDGHG�E\�(U�
LFK�/HGZLQND�SHUVRQDOO\��&KLHI�(QJLQHHU�RI�
6WH\U-'DLPOHU-3XFK� 
 
7KH� GHYHORSPHQW� QRZ� SURJUHVVHG� ZLWK�
IRUFH��7KH�ILUVW�ZRRGHQ�PRGHO�ZDV�FUHDWHG�
E\�$SULO�������7KH�ILUVW�URDGZRUWK\�SURWR�
W\SH� ZDV� DOUHDG\� EHLQJ� WHVWHG� LQ� ������
3KRWRV� LQ� WKH� WHFKQLFDO� GHVFULSWLRQ� SXE�
OLVKHG� LQWHUQDOO\� LQ� ����� VKRZHG� KRZ�
TXLFNO\� WKH� GHVLJQHUV� DQG� HQJLQHHUV� DU�
ULYHG�DW�D�GHVLJQ� WKDW�DOUHDG\� FDPH�YHU\�
FORVH� WR� WKH� HYHQWXDO�*�� 7KH� ILQDO� VW\OLQJ�
ZLWK�WKH�FOHDU�SURILOH�ZDV�GHILQHG�E\�0HU�

FHGHV-%HQ]�'HVLJQ�KHDGHG�E\�%UXQR�6DFFR��
7KH�VW\OLVWV�PDVWHUIXOO\�FRPELQHG�WKH�ODUJH��
VPRRWK� VXUIDFHV� RI� WKH� YHKLFOH� ERG\� ZLWK�
WKH� WHFKQLFDOO\� GHILQHG� FKDUDFWHULVWLFV� VXFK�
DV� ODUJH�DSSURDFK�DQG�GHSDUWXUH�DQJOHV�DV�
ZHOO�DV�D�UHODWLYHO\�ODUJH�YHKLFOH�KHLJKW�ZLWK�
D�UDWKHU�VPDOO�RYHUDOO�ZLGWK� 
 
7KH�*-PRGHO�ZDV�EXLOW�IURP�WKH�VWDUW�DW�WKH�
3XFK� SODQW� LQ� *UD]-7KRQGRUI�� 0HUFHGHV-
%HQ]�GHOLYHUHG�HQJLQHV��D[OHV��VWHHULQJ�V\V�
WHPV�� WUDQVPLVVLRQV�� ODUJH� VWDPSHG� SDUWV�
DQG� RWKHU� FRPSRQHQWV� IURP� YDULRXV� ORFD�
WLRQV�LQ�*HUPDQ\�WR�*UD]��6HULHV�SURGXFWLRQ�
VWDUWHG� LQ� )HEUXDU\� ����� VKRUWO\� DIWHU� WKH�
SUHPLqUH�RI� WKH�*��7KH� UHVSRQVLELOLW\� IRU� LW�
ZDV� LQ� WKH� KDQGV� RI� *HOlQGHIDKU]HXJ� *H�
VHOOVFKDIW� �*I*��� IRXQGHG� E\� WKH� WZR� FRP�
SDQLHV�LQ������ 
 
7KH�*�ZDV� ODXQFKHG� WR�PDUNHW� ILUVW�DV� WKH�
����PRGHO�VHULHV��$�XQLYHUVDOO\�XVDEOH�RII-
URDG�YHKLFOH�ZLWK�UHODWLYHO\�DXVWHUH�LQWHULRU��
$OO�WKH�PRUH�GHWDLO�ZRUN�ZHQW�LQWR�WKH�GULYH�
V\VWHP� WHFKQRORJ\�� $Q� RQ-GHPDQG� DOO-
ZKHHO� GULYH� DQG� IXOO\� ORFNLQJ� GLIIHUHQWLDO�
ORFNV� �LQVWHDG� RI� OLPLWHG-VOLS� GLIIHUHQWLDOV��
HQVXUHG� RSWLPDO� RII-URDG� FDSDELOLWLHV�� 7KH�
IUDPH� GHVLJQ� DQG� ULJLG� D[OHV� ZLWK� FRLO�
VSULQJV� ZHUH� DLPHG� DW� YHUVDWLOLW\� DQG� UR�
EXVWQHVV�RII�WKH�URDG� 
 
$W� WKH�VWDUW�RI�VHULHV�SURGXFWLRQ�� WKH�PRG�
HOV���� *'�DQG���� *'�ZLWK�GLHVHO�HQJLQH�
DV�ZHOO�DV�WKH���� *�DQG���� *(�ZLWK�SHWURO�
HQJLQH�ZHUH�DYDLODEOH��7KHUH�ZHUH�WZR�GLI�
IHUHQW�ZKHHOEDVHV�������DQG������PLOOLPH�
WUHV��DV�ZHOO�DV�GLIIHUHQW�ERG\�VW\OHV��RSHQ�
YHKLFOH��FORVHG�VWDWLRQ�ZDJRQ�DQG�SDQHO�YDQ�
ZLWK� FORVHG� VLGH� ZDOOV��� ,Q� DGGLWLRQ� WR� WKH�
���� PRGHO� VHULHV� ZLWK� ��-YROW� RQ-ERDUG�
SRZHU� VXSSO\�� 0HUFHGHV-%HQ]� RIIHUHG� WKH�
���� PRGHO� VHULHV� ZLWK� ��-YROW� RQ-ERDUG�
HOHFWULFDO�V\VWHP�IRU�PLOLWDU\�FXVWRPHUV��,WV�
&.'� YHUVLRQ� �FRPSOHWHO\� NQRFNHG� GRZQ��
ZDV�DVVLJQHG�WR�WKH�����PRGHO�VHULHV� 
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&RPSDFW�� SRZHUIXO� DQG� PXVFXODU� WKH� 0HU�
FHGHV-%HQ]���� ( ���-���(YROXWLRQ ,,�H[XG�
HG� VHOI-DVVXUHG� VSRUWLQJ� SURZHVV� DW� LWV�
SUHPLHUH�DW�WKH�*HQHYD�,QWHUQDWLRQDO�0RWRU�
6KRZ�LQ�0DUFK������–�DQG�QRW�ZLWKRXW�UHD�
VRQ�� WKH� VSRUWV� VDORRQ� SURYLGHG� WKH� EDVLV�
IRU� WKH� QHZ� *URXS� $� UDFLQJ� WRXUHU� ZLWK�
ZKLFK�0HUFHGHV-%HQ]�FRPSHWHG�LQ�WKH�*HU�
PDQ� 7RXULQJ� &DU� 0DVWHUV�� $W� WKH� VDPH�
WLPH�� WKH� (YR� ,,� ZDV� DOVR� D� SDUWLFXODUO\�
SRZHUIXO� SURWDJRQLVW� LQ� WKH� VWUDWHJLF� SURG�
XFW� LQLWLDWLYH� ZKLFK� WKH� 6WXWWJDUW-EDVHG�
EUDQG�ZDV�UROOLQJ�RXW�DW�WKH�WLPH�����\HDUV�
DJR�� WKH�VSRUWV�VDORRQ� ODLG� WKH� IRXQGDWLRQV�
IRU�WKH�VSHFLDO�WUDGLWLRQ�RI�KLJK-SHUIRUPDQFH�
YHKLFOHV� VXFK� DV� DUH� RIIHUHG� E\� 0HUFHGHV-
$0*� WRGD\�– FXOPLQDWLQJ� LQ� WKH�&-&ODVV� LQ�
WKH�FXUUHQW�& �� 6�RI�PRGHO�VHULHV�����UDW�
HG�DW ��� N: ���� KS�� 
 
7KH�(YR ,,�GLG� MXVWLFH� WR� LWV�DSSHDUDQFH�E\�
YLUWXH�RI�D� IXUWKHU�GHYHORSPHQW�RI�WKH����-
OLWUH� RYHUVTXDUH� HQJLQH� DGRSWHG� IURP� WKH�
��� ( ���-���(YROXWLRQ��ZKLFK�KDG�GHPRQ�
VWUDWHG� H[FHOOHQW� VWDELOLW\� LUUHVSHFWLYH� RI�
USP�YDULDWLRQV�HYHU�VLQFH�LWV�LQWURGXFWLRQ�LQ�
������7KH�HQJLQH¶V�RXWSXW�KDG�EHHQ�UDLVHG�

RQFH�DJDLQ�LQ�FRPSDULVRQ�WR�WKH�ILUVW�(YROX�
WLRQ�PRGHO�IURP�WKH�SUHYLRXV�\HDU��WKH�(YR�
,,�QRZ�JHQHUDWLQJ ����N: �����KS��RI�SRZ�
HU� DV� RSSRVHG� WR� WKH� SUHYL�
RXV ��� N: ���� KS��� 7KH� WRS� VSHHG�ZDV�
��� NP�K��DQG�WKH�(YR ,,�DFFHOHUDWHG�IURP�
D� VWDQGLQJ� VWDUW� WR� ���� NP�K� LQ� ���� VHF�
RQGV� 
 
7KH� ERG\� KDG� DOVR� XQGHUJRQH� IXUWKHU� UH�
ILQHPHQW�RQ�DQ�DHVWKHWLF�DQG�WHFKQLFDO� OHY�
HO��7KH�(YR ,,�FKDVVLV��ZKLFK�KDG�EHHQ�PRG�
LILHG�IRU�UDFLQJ�XVH��ZDV�ILWWHG�ZLWK���-LQFK�
ZKHHOV� �DV�RSSRVHG� WR���-LQFK��� IRU�H[DP�
SOH�� 7KH� YHKLFOH¶V� DHURG\QDPLFV� ZHUH� LP�
SURYHG�E\�QHZ�IURQW�DQG�UHDU�EXPSHUV�ZLWK�
LQWHJUDWHG�VSRLOHUV��ZKHHO�DUFK� IODULQJ� LQWH�
JUDWHG� LQWR� WKH� OLQH� RI� WKH� ERG\� DQG� WKH�
KLJKO\�SURQRXQFHG�UHDU�DHURIRLO� 
 
,Q� DOO�� ���� XQLWV� RI� WKH� (YR ,,� ZHUH� SUR�
GXFHG� -� DYDLODEOH� H[FOXVLYHO\� LQ� EOXH� EODFN�
PHWDOOLF��$W�WKH�WLPH�RI�LWV�RULJLQDO�SUHVHQWD�
WLRQ� WKH� (YR� ,,� ZDV� SULFHG� DW� '0�
������������ RU� '0� ���������� ZLWK� DLU�
FRQGLWLRQLQJ� 

D
ĞŶƐ�^ŚĞĚ�sŝƐŝƚ 

ϲϬ�zĞĂƌƐ�ŽĨ�/ĐŽŶŝĐ�D
ŽĚĞůƐ�ϭϵϬ���Ϯ͘ϱ-ϭϲ 
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7KH�WZR�$�����DQG�$�����PRGHOV�ZLWK�JDV�
ROLQH�HQJLQHV�ZHUH� WKH� ILUVW�YDULDQWV�RI� WKH�
$-&ODVV� WR�EH� ODXQFKHG�RQWR� WKH�PDUNHW� LQ�
2FWREHU� ������ 7KH� $� ���� KDG� DQ� HQJLQH�
ZLWK� ����� FXELF� FHQWLPHWHU� GLVSODFHPHQW��
ZLWK� ZKLFK� LW� GHYHORSHG� ��� KS� ���� N:���
ZKLOH�WKH�$�����ZLWK������FXELF�FHQWLPHWHU�
GLVSODFHPHQW� JHQHUDWHG� ���� KS� ���� N:���
7KH� WRS� VSHHGV� ZHUH� ���� NP�K� DQG� ����
NP�K��UHVSHFWLYHO\� 
 
:LWKLQ�WKH�PRGHO�UDQJH�PRUH�WKDQ����WHFK�
QLFDO� LQQRYDWLRQV� ZHUH� LQFRUSRUDWHG� ZKLFK�
ZHUH� SUHYLRXVO\� QRW� DYDLODEOH� LQ� WKLV� FDU�
FDWHJRU\��7KH�XQLTXH�VDQGZLFK�FRQFHSW� IRU�
WKH�ERG\ZRUN�KDG�EHHQ�IXOO\�GHYHORSHG�DQG�
LPSOHPHQWHG��HQJLQH��WUDQVPLVVLRQ�DQG�D[�
OHV�ZHUH�KRXVHG� LQ� IURQW� RI� DQG�EHORZ� WKH�
SDVVHQJHU� FRPSDUWPHQW�� 7KLV� KDG� PDQ\�
DGYDQWDJHV�� ,Q� WKH� HYHQW� RI� D� KHDG-RQ�
FUDVK� WKH� GULYH� V\VWHP� XQLW� GLYHG� XQGHU�
QHDWK�WKH�SDVVHQJHU�FRPSDUWPHQW�RI�WKH�$-
&ODVV��7KH�PRGHO�DFKLHYHG�WKH�VDIHW\�OHYHOV�
RI� ODUJHU�0HUFHGHV-%HQ]�VHGDQV�ZLWK�D�YH�
KLFOH� OHQJWK�RI�RQO\������PHWHUV�����FHQWL�
PHWHUV� VKRUWHU� WKDQ� FRPSDUDEOH� FRPSHWL�
WRUV�� DQG�ZLWK� D�ZHLJKW� RI� RQO\� ����� NLOR�
JUDPV� 
 
7KDQNV� WR� WKH� VDQGZLFK� SULQFLSOH� WKH� $-
&ODVV� DOVR� DWWDLQHG� WKH� OHYHOV� RI� VSDFLRXV�
QHVV�RI�D�PHGLXP-VL]H� VHGDQ��7KH� LQQRYD�
WLYH� UHDU� VHDW� DVVHPEO\� DQG� RSWLRQDOO\� UH�
PRYDEOH�IURQW�SDVVHQJHU�VHDW�SURYLGHG�WKH�
YDULDELOLW\�RI�D�PLQL-YDQ��,Q�WRWDO����GLIIHU�
HQW� VHDW� YDULDWLRQV� ZHUH� SRVVLEOH�� DQG� LQ�
WHUPV�RI� ORDG�YROXPH�WKH�$-&ODVV�DFKLHYHG�
WKH� OHYHO�RI� ODUJH�VWDWLRQ�ZDJRQV��EHWZHHQ�
����DQG������OLWHUV�GHSHQGLQJ�RQ�WKH�SRVL�
WLRQ� RI� WKH� UHDU� VHDW�� RU� HYHQ� ����� OLWHUV�
ZLWK�WKH�IURQW�SDVVHQJHU�VHDW�UHPRYHG��7KH�
IODW� IORRU�� WKH� ODUJH� WDLOEDFN� DQG� WKH� ORZ�
ORDGLQJ� HGJH� IDFLOLWDWHG� ORDGLQJ�RI� WKH� OXJ�

JDJH�FRPSDUWPHQW� 
 
7KH� VWDEOH� IORRU� DVVHPEO\� PDGH� XS� RI� D�
QHWZRUN� RI� VWUDLJKW� ORQJLWXGLQDO� DQG� FURVV�
PHPEHUV� ZDV� DQ� LQWHJUDO� HOHPHQW� RI� WKH�
LQQRYDWLYH�VDIHW\�FRQFHSW��$W�WKH�IURQW�HQG�
RI� WKH� ORQJLWXGLQDO� PHPEHUV� WKHUH� ZDV� D�
QRYHO�IURQW�PRGXOH�PDGH�RI�DOXPLQXP�ZLWK�
WZR�ODWHUDO�FUDVK�ER[HV��7KHVH�ZHUH�EROWHG�
WR� WKH� ORQJLWXGLQDO�PHPEHUV� DQG� FRXOG� EH�
UHSODFHG�TXLFNO\�DQG�UHODWLYHO\�FKHDSO\�DIWHU�
DQ�DFFLGHQW��)RU�WKH�ILUVW�WLPH�LQ�0HUFHGHV-
%HQ]� ODUJH-VFDOH� SURGXFWLRQ�� SODVWLF� ZDV�
XVHG� IRU� WKH� IURQW� IHQGHUV� ZKLFK� UHVXPHG�
WKHLU�RULJLQDO�VKDSH�DJDLQ�DIWHU�D�OLJKW�FROOL�
VLRQ�ZLWKRXW� UHTXLULQJ� UHSDLU� RU� SDLQWZRUN��
,Q�RUGHU�WR�VDYH�RQ�ZHLJKW�WKH�WDLOEDFN�ZDV�
DOVR� PDGH� RI� SODVWLF�� 7KH� HDV\-WR-UHSDLU�
VWUXFWXUH� RI� WKH� $-&ODVV� QRW� RQO\� UHGXFHG�
WKH�FRVW�RI�UHSDLUV�DIWHU�DQ�DFFLGHQW�EXW�DO�
VR�UHVXOWHG�LQ�D�ORZ�LQVXUDQFH�FODVVLILFDWLRQ� 
,Q�WHUPV�RI�SDVVLYH�VDIHW\�WKH�PRGHO�VHULHV�
DFKLHYHG� SUDFWLFDOO\� WKH� VDPH� OHYHO� DV� WKH�
H[HPSODU\�0HUFHGHV-%HQ]�(-&ODVV��%HVLGHV�
WKH�VDQGZLFK�SULQFLSOH�WKH�UHVWUDLQW�V\VWHPV�
LQVWDOOHG� DV� VWDQGDUG� DQG�ZKLFK�ZHUH� VSH�
FLDOO\� DGDSWHG� WR� WKH� $-&ODVV� FRQFHSW� ZLWK�
LWV� VKRUW� FUXPSOH� ]RQHV� FRQWULEXWHG� WR� WKLV�
UHVXOW�� 7KH\� LQFOXGHG� IXOO-VL]H� DLUEDJV� IRU�
GULYHU�DQG�IURQW�SDVVHQJHU��LQHUWLD-UHHO�VHDW�
EHOWV�ZLWK� EHOW� WHQVLRQHUV�RQ� WKH� IURQW�DQG�
RXWHU�UHDU�VHDWV��DV�ZHOO�DV�EHOW�IRUFH�OLPLW�
HUV�RQ�WKH�IURQW�VHDWV� 

'DLPOHU�*OREDO�0HGLD 
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$0*�6/6�&RXSp� -�%ODFN� 6HULHV� D� QDPH�
WKDW�UHVRQDWHV�ZLWK�DXWRPRELOH�H[SHUWV�DQG�
HQWKXVLDVWV� DOLNH�� )ROORZLQJ� RQ� IURP� WKH�
6/.� ��� $0* %ODFN� 6HULHV IURP� ������ WKH�
&/.����$0* %ODFN�6HULHV ��������WKH�6/����
$0* %ODFN�6HULHV �������DQG�WKH�&����$0*�
&RXSp %ODFN�6HULHV �������� WKH� ILIWK�H[SR�
QHQW� VHHV� WKH %ODFN�6HULHV HQWHULQJ� D�QHZ�
GLPHQVLRQ�ZLWK�WKH�JXOOZLQJ�PRGHO� 
 
�7KH�QHZ�6/6�$0*�&RXSp %ODFN�6HULHV LV�D�
SHUIHFW� VWXG\� LQ� WKH� RQH� KXQGUHG� SHUFHQW�
WUDQVIHU�RI�WHFKQRORJ\�DQG�HQJLQHHULQJ�IURP�
PRWRUVSRUW�WR�WKH�URDG��:H�KDYH�GUDZQ�LQ�
VSLUDWLRQ� IURP�WKH�H[DPSOH�VHW�E\� WKH�6/6�
$0*�*7��FXVWRPHU�VSRUW�UDFLQJ�FDU��ZKLFK�
KDV� HQMR\HG� WUHPHQGRXV� VXFFHVV� ZRUOG�
ZLGH�� %RDVWLQJ� QXPHURXV� OLJKWZHLJKW� FRP�
SRQHQWV� DQG� VHQVDWLRQDO� GULYLQJ� G\QDPLFV��
RXU�ILIWK %ODFN�6HULHV PRGHO�SURPLVHV�SXUH��
XQDGXOWHUDWHG� 
'ULYLQJ� 3HUIRUPDQFH
�� 7KH�
6/6�$0*�&RXSp %ODFN�6HULHV LV�WKH�XOWLPDWH�
FKRLFH� IRU� H[WUHPHO\� TXLFN� ODS� WLPHV� DQG�
KLJKO\�HPRWLRQDO�GULYLQJ�H[SHULHQFHV���VD\V�
2OD� .lOOHQLXV�� &KDLUPDQ� RI� 0HUFHGHV-
$0*�*PE+� 
 
�7KH�PRVW� G\QDPLF� URDG-JRLQJ� JXOOZLQJ�
PRGHO� RI� DOO� WLPH� JRHV� E\� WKH� QDPH� RI�
WKH� 6/6� $0*� &RXSp %ODFN� 6HULHV�� )DQV�
RI� KLJK-SHUIRUPDQFH� VXSHU� VSRUWV� FDUV�
ZLOO�EH�WKULOOHG�E\�LWV�KLJK-WHFK�SDFNDJH��
,WV� VWLUULQJ� SHUIRUPDQFH� DQG� VXSUHPH�
GULYLQJ�G\QDPLFV�DUH�XQGHUSLQQHG�E\�WKH�
QXPHURXV� QHZ� GHYHORSPHQWV� WKDW� KDYH�
EHHQ�LQFRUSRUDWHG�LQWR�WKH�HQJLQH��SRZ�
HU�WUDQVPLVVLRQ��VXVSHQVLRQ�DQG�DHURG\�
QDPLFV��EXW�DOVR�E\�XV�JLYLQJ�WRS�SULRULW\�
WR� RXU� �$0*� /LJKWZHLJKW� 3HUIRUPDQFH��
VWUDWHJ\�� *UHDW� HIIRUWV� LQ� WKH� DUHD� RI�
OLJKWZHLJKW� GHVLJQ� KDYH� UHVXOWHG� LQ� D�
',1� NHUE� ZHLJKW� RI� ����� NLORJUDPV���

QRWHV�7RELDV�0RHUV��+HDG�RI�2YHUDOO�9HKLFOH�
'HYHORSPHQW� DQG�PHPEHU� RI� WKH�0DQDJH�
PHQW�%RDUG�RI�0HUFHGHV-$0*�*PE+� 
 
$0*� 6/6� &RXSp� (OHFWULF� 'ULYH� -� 0HU�
FHGHV-$0*�LV�HQWHULQJ�D�QHZ�HUD��WKH�ORFDO�
O\� HPLVVLRQ-IUHH� VXSHU� VSRUWV� FDU� IHDWXULQJ�
DGYDQFHG�WHFKQRORJ\�IURP�WKH�ZRUOG�RI�)RU�
PXOD� �� UHSUHVHQWV� WKH�PRVW� H[FOXVLYH� DQG�
G\QDPLF� IRUP� RI� HOHFWULF� PRWRULQJ�� 7KH�
PRVW�SRZHUIXO�$0*�KLJK-SHUIRUPDQFH�YHKL�
FOH�RI�DOO�WLPH�KDV�IRXU�HOHFWULF�PRWRUV�SUR�
GXFLQJ�D�WRWDO�RXWSXW�RI�����N:�DQG�PD[L�
PXP� WRUTXH� RI� �����1P��$V� D� UHVXOW�� WKH�
JXOOZLQJ�PRGHO� KDV� DFTXLUHG� WKH� VWDWXV� RI�
WKH�ZRUOG
V� IDVWHVW� HOHFWULFDOO\-SRZHUHG� VH�
ULHV�SURGXFWLRQ�YHKLFOH��WKH�6/6�$0*�&RXSp�
(OHFWULF�'ULYH�DFFHOHUDWHV� IURP�]HUR� WR�����
NP�K� LQ� D� PHUH� ���� VHFRQGV�� 0HDQZKLOH��
WKH�H[FOXVLYHO\�WXQHG��6/6�H6RXQG��PHDQV�
WKDW�WKLV�PDWFKOHVV�GULYLQJ�H[SHULHQFH�VWLUV�
WKH�HPRWLRQV�DFRXVWLFDOO\�WRR�LQ�W\SLFDO�$0*�
IDVKLRQ�� 

ϲϬ�zĞĂƌƐ�ŽĨ�/ĐŽŶŝĐ�D
ŽĚĞůƐ��D
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'DYLG�*HEHUW 
 
,W� LV� DOZD\V� VXUSULVLQJ� ZKHQ� \RX� PHHW� D�
FOXE�PHPEHU�DQG�GLVFRYHU�WKDW�WKLV�SHUVRQ�
KDV�VXFK�DQ�LQWHUHVWLQJ�FDU�KLVWRU\��7KLV�RF�
FXUUHG� ZKHQ�:DOWHU� (SSOH� DQG� ,� PHW� ZLWK�
5RQ�:LVH� WR� FRPSOHWH� RXU� SKRWR� VKRRW� RQ�
WKH�����V�DQG�����V�PRGHOV�WKDW�ZHUH�SUR�
GXFHG� GXULQJ� WKH� EHJLQQLQJ� RI� RXU� FOXE¶V�
KLVWRU\�� ,� VXJJHVWHG� WKDW� ZH� PHHW� WR� WDON�
FDUV�DQG�SUHSDUH�DQRWKHU�DUWLFOH� 
 
2Q� WKH� 6XQGD\� PRUQLQJ� RI� RXU�
PHHWLQJ� WKH� ZHDWKHU� ZDV� VR�
JRRG� WKDW� ,� GHFLGHG� WR� WDNH�P\�
:���� ���6/� IRU� LWV� ORQJHVW� UXQ�
VLQFH� LWV� HQJLQH� UHSDLU� GXH� WR�
WLPLQJ�FKDLQ�LVVXHV� 
 
5RQ�KDV�KDG�PDQ\�FDUV�RYHU�WKH�
\HDUV�DQG�VWLOO�KDV�TXLWH�D�FROOHF�
WLRQ� UHDG\� WR� VHUYH� KLV� QHHGV��
WKHUH�ZHUH�WZR�:����FRXSHV�DQG�
D�'LHVHO�(VWDWH�RQ�WKH�IURQW�URDG�
YHUJH�� DIWHU� JUHHWLQJ� ZH� GURYH�
P\� 6/� WR� ZKHUH� KLV� ���6/� ZDV�
EHLQJ� VWRUHG�� 7KHUH� ZDV� D�PDU�
YHOORXV� PHHWLQJ� RI� WKH� FRXSOH�
VWRULQJ� 5RQ¶V� FDU�� WKH\� ZHUH�
SDLQWLQJ� WKHLU� ROG� ZHDWKHUERDUG�
KRXVH�ZKLOVW�FRRNLQJ�XS�D�JRDW�FXUU\� 
 

,�EHJDQ�WDNLQJ�VRPH�SLFWXUHV�RI�WKLV�EHDXWL�
IXO� OLWWOH�URDGVWHU�ZKLOVW�5RQ�ZDV�H[SODLQLQJ�

LWV� KLVWRU\�� ZKLFK� ILWV� GLUHFWO\� LQWR� WKH� ���
\HDUV�RI�RXU�FOXE¶V�EHJLQQLQJV��7KH�FDU�KDV�
EHHQ� UHSDLQWHG� LQ� WKH� RULJLQDO� ZKLWH� SDLQW�
�SRVVLEO\� '%� ����� DQG� WKH� HQJLQH� LV� QRZ�
ILWWHG�ZLWK�WZLQ�:HEHU�FDUEXUHWWRUV�ZLWK�WKH�
RULJLQDO� 6ROH[� XQLWV� QRZ� EHLQJ� LQ� VWRUDJH��
$OVR�LQ�VWRUDJH�LV�D�ODUJH�DPRXQW�RI�EXPS�
HUV� DQG� FKURPH� ILWWLQJV� WKH� DV� ZHOO� DV� D�
KDUG� WRS� ZKLFK� ZDV� SXUFKDVHG� LQ� (QJODQG�
IRU�����SRXQGV� 
 
/L]�2¶1HLOO�ZDV�JLYHQ�WKLV�FDU�LQ������WR�FHO�
HEUDWH� KHU� ��VW� ELUWKGD\� E\� KHU� SDUHQWV�
ZKR� ZHUH� WKH� RZQHUV� RI� 'LHVHO� 0RWRUV� DW�
WKH� WLPH�� 5RQ� ERXJKW� WKH� FDU� LQ� ����� IRU�
������DIWHU�QHJRWLDWLQJ�D�SULFH�DQG�OHDYLQJ�
KLV� WHOHSKRQH� QXPEHU� ZLWK� WKH� VHOOHU�� 7KH�
VHOOHU� DFWXDOO\� SXUFKDVHG� D� �:'� ZLWK� WKH�
IXQGV��$IWHU�PDQ\�\HDUV�5RQ�PHW�WKH�RULJL�
QDO� VHOOHU�ZKR� WROG� KLP� KH� KDG� DOZD\V� UH�
JUHWWHG�WKH�VDOH� 

5RQ�KDG�DOZD\V�OLNHG�WKH�ORRN�DQG�GHVLJQ�RI�
WKH�����DQG�DW�WKH�WLPH� LQ�WKH� ODWH�����V��
+H�ZDV� WRUQ� EHWZHHQ� WKLV� DQG� D� FROOHFWLRQ�
RI� (QJOLVK� VSRUWV� FDUV� EHLQJ� 0*V� DQG� 7UL�
XPSKV�LQ�WKH�HQG�KH�WROG�KLPVHOI�LW�PXVW�EH�
WKH� 0HUFHGHV-%HQ]�� 7KH� ���6/� ZDV� QHYHU�
JRLQJ� WR� EH� WKH� HYHU\� GD\� GULYHU� DQG� KDV�
RQO\� WUDYHOOHG� DURXQG� ����NP� SHU� \HDU�
RYHU�WKH�ODVW����\HDUV��5RQ¶V�PRWRULQJ�KLV�
WRU\�KLJKOLJKWV� WKH�FDUV� WKDW�KDYH�EHHQ�KLV�
FKRLFH� LQ� GDLO\� GULYHU� IURP� D� 3HXJHRW� ����
DQG�D�%0:������WR�D�'DWVXQ�����ZKLFK�KH�
WHOOV�PH�ZDV�WKH�YHU\�ZRUVW�FDU�KH�KDG�HYHU�
GULYHQ�� 1RZ� ZH� PXVW� YLVLW� D� FDU� IURP� KLV�
SDVW�ZKLFK�JRHV�DJDLQVW�KLV�QRUPDO�W\SH��D�
)HUUDUL� %R[HU� IURP� ������ 8QIRUWXQDWHO\� LW�
EHFDPH�VXFK�D�PRQH\�SLW�ZLWK�LWV����F\OLQ�
GHU� IODW� PLG-PRXQW� HQJLQH�� WKH� ODVW� VWUDZ�
ZDV�WKH���������H[KDXVW� 
 
5RQ¶V�FDU�KLVWRU\�FRQWLQXHG�ZLWK�D���6HULHV�
%0:� DQG� WKHQ� D� UHWXUQ� WR� 0HUFHGHV-%HQ]��
ZLWK�D�:�������6(��:KLOVW�ZH�ZHUH�HQMR\�
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LQJ� D� FRIIHH� KH� WROG� PH� DERXW� WKH� FDU� KH�
KDG� ORVW�GXH�WR�D�ERG\�UHVWRUDWLRQ�MRE�WKDW�
WRRN�VR�ORQJ�WKDW�KH�OLWHUDOO\�IRUJRW�WKH�DG�
GUHVV�RI� WKH�ZRUNVKRS�RU�KDG� WKH�EXVLQHVV�
FORVHG�DQG�QRW�WROG�KLP"�$Q\�ZD\�WKLV�ZDV�
RYHU� ��� \HDUV� DJR� DQG� KLV� :���� ���6(�
FRXOG�HDVLO\�EH�RXW�WKHUH� 
 
5RQ� RZQV� DQRWKHU� ���� 6/�� WKH� RQH� KLJK�
OLJKWHG�LQ�WKH���FDU�SKRWR�VKRRW�RQ�SDJH������
5RQ�WROG�PH�KLV�VLOYHU����������6/5�UHSOLFD�
UDFHU�KDV�EHHQ�VXFFHVVIXOO\�UDFHG�LQ�LWV�GLYL�
VLRQ�DW�YDULRXV�WUDFNV�QDPHO\�3KLOOLS�,VODQG��

7KH�FDU�ZDV�EXLOW�WR�UHVHPEOH�WKH�����6/5V�
ZKLFK� ZHUH� UDFHG� LQ� (XURSH� LQ� WKH� ����V��
5RQ¶V�FDU�ZDV�$XVWUDOLDQ�GHOLYHUHG�LQ�������
+H�WHOOV�PH�WKDW�:DOWHU�(SSOH�KDV�SXW�D�ORW�
RI�ZRUN�LQWR�WKLV�SDUWLFXODU�FDU�DQG�LW�LV�IXOO\�
PRGLILHG� IRU� UDFLQJ� ZLWKLQ� WKH� FODVVLF� GLYL�
VLRQV�� $IWHU� WKHVH� PRGLILFDWLRQV� WKH� FDU� LV�
QRZ�IDU�PRUH�VXLWHG�IRU�GDLO\�GULYLQJ�GXWLHV�
GXH� WR� LPSURYHPHQWV� LQ� VXVSHQVLRQ� DQG�
SRZHU� 
 
,� DVNHG�5RQ�ZKDW�ZHUH�KLV� KHUR� FDUV� IURP�
KLV� FKLOGKRRG� ZKLFK� FDUV� ZHUH� RQ� KLV� EHG�

URRP� ZDOOV�� WKH� DQVZHU�
FRPH� UDWKHU� TXLFNO\� DQG� LW�
ZDV� D� 3RUVFKH� ����� ,� DVNHG�
ZKDW� FDU� WRGD\� ZRXOG� PDNH�
KLP� VHOO� KLV� EHORYHG� ���6/"�
$� FRQYHUVDWLRQ� FRQWLQXHG�
ZLWK� VRPH� PRGHOV� DQG�
EUDQGV� EHLQJ� WRVVHG� DURXQG�
EXW� KH� GHFLGHG� RQ� D� 0HU�
FHGHV�6/6�5RDGVWHU�ZLWK�WKH�
KDQGPDGH�$0*�����OLWUH�9�� 
 
5RQ�WROG�PH�WKDW�KH�OLNHG�WKH�
ORQJHU� FRXQWU\� UXQV� WKDW� ZH�
KDYH�WULHG�WR�KDYH�RQ�D�UHJX�
ODU� EDVLV�� :H� WKDQNHG� HDFK�
RWKHU�IRU�DQ�HQMR\DEOH�PHHW�
LQJ��7KDQN�\RX��5RQ�:LVH� 

/Ŷ�ƚŚĞ�'
ĂƌĂŐĞ�ZŽŶ�t
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'LJLWDO� WHFKQRORJ\� IRXQG� LWV� ZD\� LQWR� WKH�
FDU� LQ� ����� LQ� WKH� VKDSH� RI� WKH� DQWL-ORFN�
EUDNLQJ� V\VWHP�� PDUNLQJ� WKH� VWDUW� RI� WKH�
SDUWQHUVKLS� EHWZHHQ� YHKLFOH� DQG� GULYHU�
EDVHG�RQ�DVVLVWDQFH�V\VWHPV��7KLV�SDUWQHU�
VKLS�KDV�JRQH�IURP�VWUHQJWK�WR�VWUHQJWK�HY�
HU�VLQFH��ZLWK�WKH�LQWURGXFWLRQ�RI�HYHU�PRUH�
FDSDEOH�DVVLVWDQFH�V\VWHPV� 
 
)RXU� E\� IRXU� �0$7,&� DXWRPDWLFDOO\� HQ�
JDJLQJ� DOO-ZKHHO� GULYH� ZDV� XQYHLOHG� LQ�
���� –� WRJHWKHU� ZLWK� WKH� DXWRPDWLFDOO\�
ORFNLQJ�GLIIHUHQWLDO��$6'��DQG�DQWL-VSLQ�FRQ�
WURO� �$65��� 7KH�PHVVDJH�� WKH� FDU� EHFDPH�
SDUW�RI�WKH�WKLQNLQJ�SURFHVV�LQ�GLIILFXOW�GULY�
LQJ�VLWXDWLRQV� 
 
/RQJ�OLQH� &ODVVLF� FDEOH� KDUQHVVHV� IRU� WKH�
RQ-ERDUG�DQDORJXH�HOHFWULFV�DQG�HOHFWURQLFV�
KDG� UHDFKHG� OHQJWKV�RI�XS� WR������PHWUHV�
E\�WKH�ODWH�����V��7KLQJV�FKDQJHG�LQ�������
7KH� 0HUFHGHV-%HQ]� ��� (� �PRGHO� VH�
ULHV ����� ZDV� WKH� ZRUOG¶V� ILUVW� SURGXFWLRQ�
FDU� WR� EH� HTXLSSHG� ZLWK� WKH� &$1� EXV� IRU�
FRQWURO�XQLW�QHWZRUNLQJ��7KH�0HUFHGHV-%HQ]�
6-&ODVV�PRGHO�VHULHV ����ZDV�WKH�ILUVW�FRP�
SOHWH�PRGHO�UDQJH�WR�IHDWXUH�WKLV�WHFKQROR�
J\�LQ������ 
 
7HVW�ZLQQHU� 7KH� (OHFWURQLF� 6WDELOLW\� 3UR�
JUDP� (63� SUHPLHUHG� LQ� ����� LQ� WKH� 6-
&ODVV�� ,W�ZDV� LQWURGXFHG� IRU� WKH�$-&ODVV� LQ�
������ZKLFK�VXEVHTXHQWO\�SDVVHG�HYHQ�WKH�

PRVW� H[WUHPH� RI� WHVWV� ZLWK� DSORPE�� 0HU�
FHGHV-%HQ]�ZDV� WKH� ZRUOG¶V� ILUVW�PDQXIDF�
WXUHU�WR�LQWURGXFH�(63� DV�VWDQGDUG�IRU�DOO�
LWV�PRGHO� VHULHV��$IWHU� WKLV�� WKH�QXPEHU� RI�
0HUFHGHV-%HQ]� SDVVHQJHU� FDUV� LQYROYHG� LQ�
URDG� DFFLGHQWV� ZLWK� VHULRXV� FRQVHTXHQFHV�
IHOO� E\�PRUH� WKDQ� ��� SHUFHQW� DFFRUGLQJ� WR�
DFFLGHQW�VWDWLVWLFV� 
 
6N\ZDWFKHUV� 0HUFHGHV-%HQ]� KDG� DOUHDG\�
EHHQ�ZRUNLQJ�RQ�FDU�QDYLJDWLRQ�V\VWHPV�IRU�
PDQ\�\HDUV –�ZLWK� LQFUHDVLQJ�VXFFHVV��7KH�
EUHDNWKURXJK� FDPH� ZKHQ� SHUPLVVLRQ� ZDV�
JLYHQ� IRU� FLYLOLDQ� DSSOLFDWLRQV� WR� XVH� WKH�
*36� VDWHOOLWH� GDWD�� $� FROODERUDWLRQ� ZLWK�
5REHUW� %RVFK� *PE+� UHVXOWHG� LQ� WKH� $XWR�
3LORW�6\VWHP�$36��ZKLFK�SUHPLHUHG�LQ�WKH�6
-&ODVV�LQ������ 
 
2EH\V�HYHU\�FRPPDQG� 6%6� YRLFH� FRQ�
WURO� �FDOOHG� /,1*8$7521,&� IURP� ����� RQ�
ZDUGV�� KDG� EHHQ� DYDLODEOH� VLQFH� �����
�LQLWLDOO\�DV�DQ�RSWLRQDO� H[WUD��DQG�HQDEOHG�
WKH� FDU� WR� XQGHUVWDQG� QDYLJDWLRQ� GHVWLQD�
WLRQV� LQSXW� E\� WKH� GULYHU�� 7RGD\� WKH� 0HU�
FHGHV-%HQ]�8VHU�([SHULHQFH�0%8;�UHOLHV�RQ�
WKH� YRLFH� FRQWURO� V\VWHP�� 2Q� KHDULQJ� WKH�
ZRUGV� ³+H\� 0HUFHGHV´�� WKH� V\VWHP� FRP�
PXQLFDWHV�H[WHQVLYHO\�ZLWK�WKH�GULYHU� 
 
.HHSLQJ� \RXU� GLVWDQFH� ',67521,&�
SUHPLHUHG� LQ� ������ )RU� WKH� ILUVW� WLPH�� WKH�
FDU�ZDV�DEOH�WR�EUDNH�DQG�DFFHOHUDWH�IRU�WKH�
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GULYHU� LQ� IORZLQJ� WUDIILF��7R�GR� WKLV�� LW�XVHG�
UDGDU� WR�PHDVXUH� WKH�GLVWDQFH�WR� WKH�YHKL�
FOH�LQ�IURQW��7RGD\¶V�',67521,&�3/86�RIIHUV�
D�IDU�ZLGHU�UDQJH�RI�IXQFWLRQV� 
 
2Q�FRPPDQG� ,QFUHDVLQJO\� H[WHQVLYH� LQ-
FDU� V\VWHPV� UHTXLUH� D� KXPDQ-PDFKLQH� LQ�
WHUIDFH�WKDW�LV�ERWK�HIIHFWLYH�DQG�LQWXLWLYH�WR�
XVH�� 7KH� VROXWLRQ� LQWURGXFHG� LQ� ����� ZDV�
FDOOHG� 0HUFHGHV-%HQ]� &20$1'�
�&RFNSLW 0DQDJHPHQW DQG 'DWD� 6\VWHP��
�������,Q������LW�LV�WKH�0HUFHGHV-%HQ]�8V�
HU�([SHULHQFH�0%8;��DQ�DOO-QHZ�PXOWLPHGLD�
V\VWHP�WKDW�FUHDWHV�DQ�HPRWLRQDO�ERQG�EH�
WZHHQ� YHKLFOH�� GULYHU� DQG� SDVVHQJHUV��
:KDW¶V� PRUH�� LW� KDV� WKH� DELOLW\� WR� OHDUQ�
WKDQNV�WR�DUWLILFLDO�LQWHOOLJHQFH� 
 
$GDSWLYH�DQG�DFWLYH� 0HUFHGHV-%HQ]� DV�
VLVWDQFH� V\VWHPV� DUH� JHWWLQJ� PRUH� DQG�
PRUH� LQWHOOLJHQW�� 6ROXWLRQV� WKDW� KDYH� WKH�
³$GDSWLYH´� DWWULEXWH� FDQ� DGDSW� WR� WKH� FXU�
UHQW�VLWXDWLRQ��6\VWHPV�WKDW�KDYH�WKH�ZRUG�
³$FWLYH´� LQ� WKHLU� QDPH� FDQ� LQWHUYHQH� DXWR�
PDWLFDOO\� LQ� FULWLFDO� VLWXDWLRQV� E\� DSSO\LQJ�
WKH� EUDNHV� RU� FRUUHFWLQJ� WKH� VWHHULQJ�� IRU�
H[DPSOH� 
 
$OO-URXQG� YLVLELOLW\� (DUO\� HQYLURQPHQWDO�
VHQVRUV� EDVHG� RQ� UDGDU� DQG� XOWUDVRXQG�
ZHUH� MRLQHG� E\� FDPHUDV�� 7KH� ���� GHJUHH�
FDPHUD�FRPELQLQJ�LPDJHV�IURP�IRXU�FDPHU�
DV�DURXQG�WKH�YHKLFOH�SUHPLHUHG�LQ������ 
 

+HDGHG�IRU�WKH�IXWXUH� ,Q� ������ WKH� KLJK�
O\� DXWRPDWHG� 6 ���� ,17(//,*(17� '5,9(�
UHVHDUFK� YHKLFOH� GURYH� WKURXJK� FLWLHV� DQG�
DORQJ� FRXQWU\� URDGV� IURP� 0DQQKHLP� WR�
3IRU]KHLP�� IROORZLQJ� WKH� URXWH� WDNHQ� E\�
%HUWKD� %HQ]� LQ� ������ 7KH� GHYHORSPHQW� RI�
DXWRQRPRXV� GULYLQJ�� ZKLFK� EHJDQ� EDFN� LQ�
WKH� ����V� ZLWK� WKH� 3520(7+(86� SUR�
JUDPPH� DQG� UHVHDUFK� DW� WKH� 8QLYHUVLW\� RI�
WKH�*HUPDQ�)HGHUDO� $UPHG�)RUFHV�� VWDUWHG�
WR�JDWKHU�SDFH��EULQJLQJ�LW�FORVHU�WR�SURGXF�
WLRQ� VWDQGDUG�� ,Q� ������ ,QWHOOLJHQW� 'ULYH�
ZDV� DOVR� WKH� QDPH� JLYHQ� WR� WKH� QHZ� QHW�
ZRUN� RI� DVVLVWDQFH� V\VWHPV� LQ� 0HUFHGHV-
%HQ]�YHKLFOHV� 
 
3DUN� DW� WKH� SXVK� RI� D� EXW�
WRQ� 7KH� FDU� KDV� LQFUHDVLQJO\� DV�
VLVWHG�WKH�GULYHU�ZLWK�SDUNLQJ�VLQFH�
WKH� LQWURGXFWLRQ�RI� WKH�3$5.7521�
,&� SDUNLQJ� DLG� LQ� ������ 5HPRWH�
3DUNLQJ� $VVLVW� URXQGV� RII� WKH� SUR�
FHVV� SHUIHFWO\� E\� HQDEOLQJ� SDUDOOHO�
DQG�HQG-RQ�SDUNLQJ�E\�VPDUWSKRQH� 
 
*OREDO� H[SORUHU� $� WHVW� YHKLFOH�
EDVHG�RQ�WKH�6-&ODVV�VSHQW�ILYH�PRQWKV�RQ�
WKH� URDG� DOO� RYHU� WKH� ZRUOG� LQ� ����� DQG�
�����RQ�WKH�,QWHOOLJHQW�:RUOG�'ULYH��2Q�WKLV�
WULS�� WKH� RQ-ERDUG� V\VWHPV� OHDUQHG� KRZ� WR�
GHDO� ZLWK� ZLGHO\� YDU\LQJ� WUDIILF� FRQGLWLRQV�
DURXQG� WKH� JOREH –� DQ� LPSRUWDQW� VWHS� WR�
ZDUGV�DXWRQRPRXV�GULYLQJ�XQGHU�H[WUHPHO\�
GLYHUVH�FRQGLWLRQV� 

dĞĐŚ��ĞŶĐŚ 
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0HUFHGHV-%HQ]�(4�VWDQGV� IRU�HOHFWULF�YHKL�
FOHV� PDGH� E\� WKH� EUDQG� ZLWK� WKH� IDPRXV�
VWDU��7KH�YHKLFOHV�DUH�GHVLJQHG�RQ�WKH�EDVLV�
RI�WKH�ODWHVW�GHYHORSPHQWV�LQ�DUHDV�VXFK�DV�
HOHFWULF� PRWRUV�� SRZHU� HOHFWURQLFV� DQG� UH�
FKDUJHDEOH� EDWWHU\� V\VWHPV� EHFDXVH� WKHVH�
WHFKQRORJLHV� KDYH� SURJUHVVHG� LQ� OHDSV� DQG�
ERXQGV�LQ�UHFHQW�\HDUV��'LUHFW�FRPSDULVRQV�
ZLWK� HDUOLHU� LQGLYLGXDO� H[SHULPHQWV� LQ� HOHF�
WURPRELOLW\�DUH��DV�D�UHVXOW��GLIILFXOW��1HYHU�
WKHOHVV� –� RU� SHUKDSV� SUHFLVHO\� EHFDXVH� RI�
WKLV�–� D�JODQFH�EDFN� LQWR�KLVWRU\�RSHQV�XS�
PDQ\�IDVFLQDWLQJ�VWRULHV� 
 
2QH� VXFK� VWRU\� LV� VHW� LQ� ������ LQ� 0D\� RI�
WKDW�\HDU��0HUFHGHV-%HQ]�H[KLELWHG�D�PRGHO�
���� �:������ FRQYHUWHG� WR�HOHFWULF�GULYH� LQ�
WKH�LQQRYDWLRQ�PDUNHW�VHFWLRQ�DW�WKH�+DQR�
YHU� )DLU�� ³,Q� WKLV� ZD\�� WKH� 0HUFHGHV� �����
ZKLFK�LQ�WHUPV�RI�OHQJWK�DQG�ZHLJKW�FRPHV�
FORVHVW� WR� WKH� UHTXLUHPHQWV� RI� DQ� HOHFWULF�
YHKLFOH��LV�DQ�LGHDO�EDWWHU\�WHVW�YHKLFOH��7KH�
PDLQ� REMHFWLYH� LV� WR� DVVHVV� WKH� IXQFWLRQDO�

VXLWDELOLW\�RI�DOO�WKH�FRPSRQHQWV�LQ�UHDOLVWLF�
VLWXDWLRQV�ZLWK� DOO� WKH� YLEUDWLRQV�� DFFHOHUD�
WLRQV� DQG� WHPSHUDWXUH� IOXFWXDWLRQV� H[SHUL�
HQFHG�LQ�HYHU\GD\�RSHUDWLRQ�´�H[SODLQHG�WKH�
EURFKXUH�LVVXHG�DW�WKH�WLPH� 
 
7KH�TXHVWLRQ�UHPDLQV�DV�WR�ZK\�HOHFWULF�YH�
KLFOHV� DUH� RQO\� QRZ� EHFRPLQJ� HVWDEOLVKHG�
DQG�ZK\�WKH\�GLG�QRW�WDNH�RII�RQ�WKH�EDVLV�
RI�WKH�SURMHFWV�RI�WKDW�WLPH��%DWWHU\�VHUYLFH�
OLIH�� UDQJH�� UHF\FOLQJ�� FKDUJLQJ� LQIUDVWUXF�
WXUH� DQG� YHKLFOH� SULFH� DUH� TXRWHG� DV� MXVW�
VRPH�RI� WKH� NH\ZRUGV� LQ� D�0HUFHGHV-%HQ]�
SUHVV�UHOHDVH�IURP�VSULQJ������DV�FKDOOHQJ�
HV�IDFHG�E\�H-PRELOLW\�RQ�WKH�ZD\�WR�VHULHV�
SURGXFWLRQ�� 0DQ\� RI� WKH� DQVZHUV� WR� WKHVH�
TXHVWLRQV� KDYH� RQO\� EHFRPH� DYDLODEOH� WR�
GD\��DV�FDQ�EH�VHHQ�E\�WKH�UDQJH�RI�K\EULG�
YHKLFOHV� RIIHUHG� E\�0HUFHGHV-%HQ]� DQG�� RI�
FRXUVH�� WKH�(4�HOHFWULF�EUDQG��3URMHFWV� OLNH�
WKH�����ZLWK�WKH�HOHFWULF�GULYH�KDYH�KHOSHG�
WR� SURYLGH� WKHVH� DQVZHUV�� $OO� WKH�
NQRZOHGJH� JOHDQHG� E\� WKH� H[SHUWV� LQ� WKH�
����V� KDV� FRQWULEXWHG� WR� WKH� FRPSUHKHQ�
VLYH�NQRZOHGJH�SRRO�RI�YHKLFOH�GHYHORSPHQW�
RQ�ZKLFK�HQJLQHHUV�GUDZ� LQ�GHYHORSLQJ� WR�
GD\¶V�YHKLFOHV��,Q�DGGLWLRQ��VRPH�RI�WKH�HQ�
JLQHHUV�WKDW�ZRUNHG�RQ�WKH�:�����ZLWK�WKH�
HOHFWULF�GULYH�DUH� VWLOO� DFWLYH� LQ� WKH� FRPSD�
Q\¶V� HOHFWULF� YHKLFOH� GHYHORSPHQW� DQG� DUH�
WKXV�LQYROYHG�LQ�WKH�ODWHVW�SURMHFWV��7KLV�LQ�
QRYDWLRQ�
PRYH�
PHQW� FDQ�
RQO\� JR�
LQ� RQH�
GLUHFWLRQ��
IRUZDUGV�
WR� EULQJ�
WKH� IX�
WXUH� LQWR�
WKH� SUH�
VHQW�� 
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'DLPOHU�*OREDO�0HGLD 
$�SLRQHHU�RI�HOHFWURPRELOLW\ 

'DLPOHU�*OREDO�0HGLD 
(4�5HDG\�$SS 
 
6WXWWJDUW��'RHV�DQ�HOHFWULF�FDU�RU�SOXJ-LQ�K\�
EULG� VXLW� P\� HYHU\GD\� OLIH"� %\� DQDO\VLQJ�
WKHLU� LQGLYLGXDO� GULYLQJ� EHKDYLRXU�� WKH� (4�
5HDG\�$SS�KHOSV�GULYHUV�ZKR�DUH�ZRQGHULQJ�
ZKHWKHU� LW� ZRXOG� EH� SUDFWLFDO� WR� VZLWFK��
6LQFH�WKH�ODXQFK�RI�WKH�DSS�WKUHH�\HDUV�DJR��
LW�KDV�EHHQ�XVHG�RYHU�����PLOOLRQ�WLPHV��7KH�
XSGDWHG�YHUVLRQ�RI�WKH�DSS�LV�DYDLODEOH�DV�RI�
QRZ�DQG�RIIHUV�QHZ�IXQFWLRQV�VXFK�DV�WKH��-
GD\�FKDOOHQJH��D�YLUWXDO�FKDUJLQJ�VLPXODWLRQ��
SOXV� DQ� LPSURYHG� XVHU� H[SHULHQFH� WKURXJK�
LWV�QHZ�GHVLJQ� 
 
�2XU� (4� 5HDG\� $SS� KHOSV� GULYHUV� ILQG� RXW�
ZKHWKHU�DQ�HOHFWULILHG�YHKLFOH�VXLWV� WKHLU� LQ�
GLYLGXDO�UHTXLUHPHQWV�–�FRPSOHWHO\�LUUHVSHF�
WLYH� RI� WKH� EUDQG� RI� WKHLU� FXUUHQW� YHKLFOH��

7KLV�LV�LPSRUWDQW��DV�HOHFWULF�FDUV�DQG�K\EULG�
PRGHOV�DUH�PXFK�PRUH�VXLWDEOH�IRU�HYHU\GD\�
XVH� WKDQ�PRVW� SHRSOH� WKLQN�� :LWK� WKH� QHZ�
(4�5HDG\�$SS�WKH�XVHU�UHFHLYHV�HYHQ�PRUH�
IXQFWLRQDOLWLHV� LQ� HYHQ� PRUH� FRXQWULHV� –�
DURXQG����ZRUOGZLGH�–�DQG�FDQ�ILQG�RXW� LQ�
IRUPDWLRQ� VXFK� DV� KRZ� ZHOO� GHYHORSHG� WKH�
FKDUJLQJ� LQIUDVWUXFWXUH�DOUHDG\� LV� LQ�QXPHU�
RXV�PDUNHWV��7KLV�PDNHV�WKH�DSS�WKH� LQLWLDO�
EXW� NH\� VWHS� WRZDUGV� WKH� HOHFWULF� PRELOLW\�
WXUQDURXQG� IRU� LWV� XVHUV��� VD\V� 6DE�
LQH 6FKHXQHUW�� 9LFH� 3UHVLGHQW� 'LJLWDO� 	� ,7�
0HUFHGHV-%HQ]�&DUV�0DUNHWLQJ�	�6DOHV� 
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dĞĐŚ��ĞŶĐŚ 

$Q�(OHFWULF�)LUVW 
 
/RFDO� EDWWHU\� SURGXFWLRQ� LV� DQ� LPSRUWDQW�
VXFFHVV�IDFWRU�IRU�0HUFHGHV-%HQ]�$*¶V�HOHF�
WULF�RIIHQVLYH�DQG�WKH�NH\�HOHPHQW�WR�IOH[L�
EO\�DQG�HIILFLHQWO\�PHHW�WKH�JOREDO�GHPDQG�
IRU� HOHFWULILHG� YHKLFOHV�� 7KH� FRPSDQ\� LV�
WKHUHIRUH� IRFXVLQJ� RQ� HVWDEOLVKLQJ� D� JOREDO�
EDWWHU\�SURGXFWLRQ�QHWZRUN�DQG�LV�LQYHVWLQJ�
PRUH�WKDQ�RQH�ELOOLRQ�(85�WR�WKLV�HQG��7KH�

QHWZRUN� ZLOO� FRQVLVW� RI� QLQH� EDWWHU\� IDFWR�
ULHV� DW� VHYHQ� ORFDWLRQV� LQ� (XURSH�� 1RUWK�
$PHULFD� DQG� $VLD�� 0HUFHGHV-%HQ]¶V� ZKROO\�
RZQHG� VXEVLGLDU\� $FFXPRWLYH� LQ� .DPHQ]��
6D[RQ\� ZLOO� SOD\� D� VSHFLDO� UROH� LQ� WKLV�� $V�
WKH� FRPSHWHQFH� FHQWUH� IRU� WKH� JOREDO� EDW�
WHU\� SURGXFWLRQ� QHWZRUN�� LW� KDV� EHHQ� SUR�
GXFLQJ� GULYHWUDLQ� EDWWHULHV� IRU� HOHFWULF� DQG�
HOHFWULILHG�YHKLFOHV�IURP�0HUFHGHV-%HQ]�DQG�
VPDUW� DV�ZHOO� DV� OLJKW� FRPPHUFLDO� YHKLFOHV�
VLQFH� ������ $IWHU� WKH� VHFRQG� SODQW� –� GH�
VLJQHG�IURP�WKH�RXWVHW�WR�EH�&2�-QHXWUDO�–�
ZHQW�LQWR�RSHUDWLRQ�LQ�������WKH�0HUFHGHV-
%HQ]� VXEVLGLDU\� VXFFHVVLYHO\� LQFUHDVHG� LWV�
SURGXFWLRQ�FDSDFLWLHV�DQG�YROXPHV��7KH�DQ�
QXDO� SURGXFWLRQ� YROXPH� ZLOO� VRRQ� H[FHHG�
KDOI� D� PLOOLRQ� EDWWHU\� V\VWHPV� IRU� K\EULG��
SOXJ-LQ� K\EULG� DQG� SXUHO\� HOHFWULF� YHKLFOHV��
7KH� SODQW� LV� DOVR� SUHSDULQJ� IRU� WKH� QH[W�
PLOHVWRQH� RI� WKH� SURGXFW� DQG� WHFKQRORJ\�
EUDQG�(4��ZKLFK�ZLOO�DOVR�RIIHU�HOHFWULF�YDUL�
DQWV�LQ�WKH�FRPSDFW�VHJPHQW�� 

(OHFWULF�([KDXVW�*DV�7XUERFKDUJHU 
 
7KH�KLJKOLJKW�RI� WKLV� LQQRYDWLYH� WXUERFKDUJ�
LQJ�V\VWHP�LV�D�VOLP�HOHFWULF�PRWRU��PHDVXU�
LQJ�DERXW���FHQWLPHWUHV��ZKLFK�LV�LQWHJUDWHG�
GLUHFWO\� RQ� WKH� FKDUJHU� VKDIW� EHWZHHQ� WKH�
WXUELQH�ZKHHO� RQ� WKH� H[KDXVW� VLGH� DQG� WKH�
FRPSUHVVRU�ZKHHO�RQ�WKH�IUHVK�DLU�VLGH��7KLV�
HOHFWURQLFDOO\�FRQWUROOHG�HOHFWULF�PRWRU�GULYHV�
WKH� FRPSUHVVRU� ZKHHO� EHIRUH� WKLV� DFFHSWV�
WKH� H[KDXVW� JDV� IORZ�� 7KH� HOHFWULILFDWLRQ� RI�
WKH� WXUERFKDUJHU� VLJQLILFDQWO\� LPSURYHV� LP�
PHGLDWH� UHVSRQVH� IURP� LGOH� VSHHG� DQG�
DFURVV� WKH� HQWLUH� HQJLQH� VSHHG� UDQJH�� 7KH�
VR-FDOOHG� WXUER� ODJ� –� WKH� GHOD\HG� UHVSRQVH�
RI�D�FRQYHQWLRQDO�WXUERFKDUJHU�–�LV�HOLPLQDW�
HG�E\� WKH�HOHFWULF�PRWRU��7KH� UHVXOW� LV� WKDW�
WKH�FRPEXVWLRQ�HQJLQH�UHVSRQGV�HYHQ�PRUH�
VSRQWDQHRXVO\� WR� DFFHOHUDWRU� SHGDO� LQSXW��
DQG� WKH� HQWLUH� GULYLQJ� IHHO� LV� VLJQLILFDQWO\�
PRUH�G\QDPLF�DQG�DJLOH��,Q�DGGLWLRQ��HOHFWUL�

ILFDWLRQ� RI� WKH� WXUERFKDUJHU� HQDEOHV� KLJKHU�
WRUTXH�DW�ORZ�HQJLQH�VSHHGV��ZKLFK�DOVR�HQ�
KDQFHV� DJLOLW\� DQG� RSWLPLVHV� DFFHOHUDWLRQ�
FDSDELOLW\� IURP� D� VWDQGVWLOO�� (YHQ�ZKHQ� WKH�
GULYHU�WDNHV�WKHLU�IRRW�RII�WKH�DFFHOHUDWRU�RU�
DSSOLHV� WKH� EUDNHV�� WKH� WHFKQRORJ\� RI� WKH�
HOHFWULF�WXUERFKDUJHU�LV�DEOH�WR�PDLQWDLQ�WKH�
ERRVW�SUHVVXUH�DW�DOO�WLPHV��VR�WKDW�D�FRQWLQ�
XRXV�GLUHFW�UHVSRQVH�LV�JXDUDQWHHG�� 

19,',$�&RPSXWLQJ�$UFKLWHFWXUH 
 
0HUFHGHV-%HQ]��RQH�RI�WKH�ODUJHVW�PDQXIDF�
WXUHUV� RI� SUHPLXP� SDVVHQJHU� FDUV�� DQG�
19,',$�� WKH� JOREDO� OHDGHU� LQ� DFFHOHUDWHG�
FRPSXWLQJ��SODQ�WR�HQWHU� LQWR�D�FRRSHUDWLRQ�
WR� FUHDWH�D� UHYROXWLRQDU\� LQ-YHKLFOH� FRPSX�
WLQJ� V\VWHP� DQG� $,� FRPSXWLQJ� LQIUDVWUXF�
WXUH��6WDUWLQJ�LQ�������WKLV�ZLOO�EH�UROOHG�RXW�
DFURVV�WKH�IOHHW�RI�QH[W-JHQHUDWLRQ�0HUFHGHV
-%HQ]�YHKLFOHV��HQDEOLQJ�WKHP�ZLWK�XSJUDGD�
EOH�DXWRPDWHG�GULYLQJ�IXQFWLRQV� 
 
:RUNLQJ� WRJHWKHU�� WKH� FRPSDQLHV� SODQ� WR�
GHYHORS� WKH� PRVW� VRSKLVWLFDWHG� DQG� DG�
YDQFHG� FRPSXWLQJ� DUFKLWHFWXUH� HYHU� GH�
SOR\HG�LQ�DQ�DXWRPRELOH� 
7KH� QHZ� VRIWZDUH-GHILQHG� DUFKLWHFWXUH� ZLOO�

EH� EXLOW� RQ� 19,',$� '5,9(70 SODWIRUP� DQG�
ZLOO� EH� VWDQGDUG� LQ� 0HUFHGHV-%HQ]¶� QH[W-
JHQHUDWLRQ� IOHHW�� HQDEOLQJ� VWDWH-RI-WKH-DUW�
DXWRPDWHG�GULYLQJ�IXQFWLRQDOLWLHV��$�SULPDU\�
IHDWXUH�ZLOO�EH�WKH�DELOLW\�WR�DXWRPDWH�GULY�
LQJ� RI� UHJXODU� URXWHV� IURP� DGGUHVV� WR� DG�
GUHVV�� ,Q� DGGLWLRQ�� WKHUH� ZLOO� EH� QXPHURXV�
IXWXUH� VDIHW\� DQG� FRQYHQLHQFH� DSSOLFDWLRQV��
&XVWRPHUV�ZLOO�EH�DEOH�WR�SXUFKDVH�DQG�DGG�
FDSDELOLWLHV�� VRIWZDUH� DSSOLFDWLRQV� DQG� VXE�
VFULSWLRQ�VHUYLFHV� WKURXJK�RYHU-WKH-DLU�VRIW�
ZDUH� XS�
GDWHV�GXU�
LQJ� WKH�
OLIH� RI� WKH�
FDU� 
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7HUU\�-RQHV 
 
:H�ZHUH�LQWULJXHG�DERXW�WKH�DGYHUWLVLQJ�IRU�
WKH�0HUFHGHV� (4&� -� ,� ZDQWHG�PRUH� VSDFH�
IRU�P\�JROI�FOXEV�DQG�FKLOG�VHDW� IRU�JUDQG�
FKLOGUHQ� -� DQG� KDG� ORRNHG� RQOLQH� IRU� LQIRU�
PDWLRQ�DQG�UHYLHZV�IURP�RYHUVHDV� 
 
:H�YLVLWHG�'LHVHO�0RWRUV�HDUO\�0DUFK������
WR� KDYH� D� ORRN� DW� WKHVH� HOHFWULF� YHKLFOHV�–�
WKH\�KDG���RQ�GLVSOD\�DYDLODEOH� IRU� ORRNLQJ�
DW�DQG�WHVW�GULYHV� 
 
:H�WRRN�RQH�IRU�D�JRRG�WHVW�GULYH�DQG�ZHUH�
LPSUHVVHG�ZLWK�WKH�ILQLVK�RI�WKH�LQWHULRU�DQG�
H[WHULRU�–�W\SLFDO�0HUFHGHV�TXDOLW\��:H�KDG�
SUHYLRXVO\� GULYHQ� DQRWKHU� EUDQG� RI� HOHFWULF�
YHKLFOH� DQG� ZHUH� QRW� RYHUO\� LPSUHVVHG� VR�
WKLV�YHKLFOH�ZDV�UHIUHVKLQJ� 
 
7KH� GULYH� ZDV� UHDOO\� FRPIRUWDEOH� DQG� WKH�
TXLHWQHVV� LQ� WKH� FDELQ� ZDV� H[FHOOHQW�� 7KH�
DELOLW\� WR� DFFHOHUDWH� ZDV� HYLGHQW� DQG� WKH�
VHOI-SDUNLQJ�ZDV�JUHDW��,�ZDV�FRQYLQFHG� 
 
6R�EDFN�WR�'LHVHO�0RWRUV�IRU�VRPH�GHWDLO�RQ�
ZKDW�WR�GR�QH[W� 
 
,W�ZDV�KHUH�WKDW�ZH�IRXQG�WKH�³QHZ´�ZD\�WR�
SXUFKDVH�WKHVH�YHKLFOHV� 
 
:H� FDQ� JR� RQOLQH� DQG� ORRN� DW� WKH� RSWLRQV�
ZH�ZDQW�-�FRORXU��ZKHHOV��ILQLVK�HWF�RQ�WKH�

FRQILJXUDWRU�–�WKLV�ZDV�IXQ�-�WKHQ�ZH�SULQW�
HG� LW� RII� DQG� SDLG� D� GHSRVLW� WR� 0HUFHGHV�
KHDG� RIILFH� LQ� 9LFWRULD� WKHQ� ZHQW� EDFN� WR�
'LHVHO�PRWRUV� WR� ILQDOLVH� WKH�RUGHU�� �:KLOVW�
ZH�FDQ�SD\�WKH�GHSRVLW�DQG�ORFN�LQ�D�YHKLFOH�
WKH�ILQDO�FRQILJXUDWLRQ�LV�GRQH�DW�WKH�GHDOHU�
RQ�WKHLU�RUGHU�IRUP�DQG�LV�WKH�ELQGLQJ�GRFX�
PHQW�IRU�RXU�VSHFLILFV�� 
 
'LHVHO�PRWRUV�LV�RQH�RI���GHDOHUV�FDSDEOH�RI�
WKLV�RQOLQH�WUDGH� 
 
7KH�YHKLFOH�KDG�D�QRQ-QHJRWLDEOH�EDVH�SULFH�
SOXV�DQ\�VSHFLILFV�ZH�ZDQWHG�� 
 
7KLV�ZDV� FRPSOHWHG�� VLJQHG�DQG� VXEPLWWHG�
IRU�PDQXIDFWXUH�DQG�RUGHU� 
 
:H�ZHUH� DGYLVHG� WKDW� RXU� RUGHU� KDG� EHHQ�
DFFHSWHG� DQG� WKHUH� ZHUH� RQO\� D� VSHFLILF�
QXPEHU� RI� WKHVH� YHKLFOHV� EHLQJ� PDQXIDF�
WXUHG� IRU�$XVWUDOLD� LQLWLDOO\�DQG� LW�ZRXOG�EH�
VRPH� WLPH� EHIRUH�PRUH�ZRXOG� EH� EXLOW� IRU�
$XVWUDOLD� 
 
:H� KDYH� EHHQ� DGYLVHG� RXU� YHKLFOH� LV� EXLOW�
DQG�UHDG\�WR�EH�VKLSSHG�QRZ�WKDW�WKH�IDFWR�
ULHV�DUH�LQ�IXOO�VZLQJ�DJDLQ�DIWHU�WKH�&29,'-
���VKXWGRZQ� 
 
:H�DUH�UHDOO\� ORRNLQJ� IRUZDUG� WR� WKH�GHOLY�
HU\�LQ�6HSWHPEHU� 

�Y
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7KH� GD\� RIIHUHG� VRPH� VXQQ\� SDWFKHV� EXW�
DOVR�LQWHUPLWWHQW�VKRZHUV�VR�LW�ZDV�JRRG�WR�
JDWKHU����ZHOO�SUHVHQWHG�FOXE�FDUV��2Q�RIIHU�
ZDV�D� UHWXUQ� WULS�RI����NP�QRUWK�RI�3HUWK��
RQ�VRPH�VSHFWDFXODU�FRXQWU\�URDGV�� 

2QFH� PDSV� DQG� LQVWUXFWLRQV� RI� WKH� GD\¶V�
HYHQW� ZHUH� GLVWULEXWHG�� ZH� SURFHHGHG� WR�
GULYH�RQ�WKH�QHZ�VHFWLRQ�RI�7RQNLQ�+LJKZD\�
KHDGLQJ� QRUWK�� ,W� ZDV� D� YLHZ� WR� EHKROG� LQ�
WKH� UHDU-YLHZ� PLUURU� DV� WKH� KHDGOLJKW� OLW�
FRQYR\�VWUHWFKHG�RXW�DORQJ�WKH�KLJKZD\� 

:H� WKHQ� SURFHHGHG� WR� WXUQ� RII� RQWR� &KLW�
HULQJ� 9DOOH\� 'ULYH� ZKLFK� RIIHUHG� D� ORYHO\�
ZLQGLQJ� WUHH� OLQHG� GULYH� WRZDUGV� %LQGRRQ�
WKURXJK�VRPH�EUHDWKWDNLQJ�YLHZV�ZLWK�ORZ�
HU� FORXGV� YLUWXDOO\� LQ� OLQH� ZLWK� RXU� FDUV� DW�
WLPHV� WKURXJK� WKH� &KLWWHULQJ� 9DOOH\�� 6RPH�
JUHDW� GULYLQJ� URDGV� WR� QRWH� ZHUH�� 0RROLD�
EHHQHH� 5RDG�� *LQJLQ� %URRN� 5RDG� DQG�
5LGJHWRS�5DPEOH� 

2XU�ILUVW�VWRS�ZDV�WKH�*LQJLQ�FDIp�IRU�D�FRI�
IHH� EUHDN� DQG� D� SKRWR� RSSRUWXQLW\� DW� WKH�
SRSXODU�ZDWHU�ZKHHO�� 
 
$W�WKLV�SRLQW�ZH�FDXJKW�XS�ZLWK�RWKHUV�WKDW�
OLYHG� LQ� WKH� DUHD� DQG� FDUULHG� RQ� WRZDUGV�
*XLOGHUWRQ�� 2XU� EULHILQJ� LQ� WKH� PRUQLQJ-!�

'
ƵŝůĚĞƌƚŽŶ�-�:ƵůǇ��ŽƵŶƚƌǇ�ZƵŶ 

'HQLVH�&O\GHVGDOH-*HEHUW 
3KRWRV��/OR\G�0DUJHWWV 



����������������������������������������������������������������-�ϱϬ�-�������������������������������������������DĞŐĂƐƚĂƌ 

 

VXJJHVWHG� WKDW� ZH� VKRXOG� VWRS� MXVW� GRZQ�
WKH�URDG�DW�:HVW�&RDVW�+RQH\��ZKHUH�PDQ\�
ERXJKW�VRPH�WDVW\�ORFDO�SURGXFH�DQG�KRQH\�
VXSSOLHV�� 'HVSLWH� WKH� RQJRLQJ� VKRZHUV� WKH�
URDG� FRQGLWLRQV�ZHUH� VWLOO� YHU\�JRRG�DV�ZH�
WRRN� D� PRUH� OHLVXUHO\� SDFH� WKURXJK� WKH�
ZLQGLQJ�DQG�ORQJ�VWUHWFKHV�RI�URDG� 
 
:H� VSHQW� OLWWOH� WLPH� RQ� WKH� KLJKZD\V��
FKRRVLQJ� WR� VNLUW� DURXQG� WKHP� RQ� ZLQGLQJ�
DQG� SLFWXUHVTXH� URDGV� WR� UHDFK� RXU� ILQDO�
GHVWLQDWLRQ�DW�*XLOGHUWRQ� 
 
2QFH�LQ�WKH�KDPOHW��ZH�KHDGHG�WR�WKH�ORRN�
RXW� RQ� *RUGRQ� 6WUHHW� IRU� VRPH� VRPH�
EUHDWKWDNLQJ� YLHZV� RI� WKH� � ,QGLDQ� 2FHDQ�
PHHWLQJ�WKH�0RRUH�5LYHU��2QH�RI�RXU�PHP�
EHUV� EURXJKW� KLV� GURQH� DQG� DV� WKH� ZLQG�
FRQGLWLRQV�ZHUH�IDYRXUDEOH��ZH�ZDWFKHG�WKH�
PDMHVWLF�FRQWUDSWLRQ�KRYHU�DERYH�XV� 

:H�WKHQ�SURFHHGHG�WR�RXU�SLFQLF�VLWH�EHORZ�
XV�RQ�WKH�ULYHU�DQG�HQMR\HG�D� ORYHO\� OXQFK�
WRJHWKHU� EHIRUH� ZH� PDGH� RXU� MRXUQH\�
KRPH�� VRPH� SLFNLQJ� XS� IXUWKHU� ORFDO� SUR�
GXFH�RQ�WKH�ZD\�� 
 
6RPH�VHJPHQWV�RI�WKLV�GULYH�ZHUH�RULJLQDOO\�
LQWHQGHG� IRU� RXU� 5DOO\� ����� WR� WKH� 3LQQD�
FOHV��7KLV�SDUWLFXODU�GULYH�ZDV�VKRUWHQHG�WR�
���NP�� EXW� EHFDXVH� RI� WKH� HQMR\PHQW� RQ�
WKH� GD\�� ZH� ZLOO� ORRN� DW� FRPSOHWLQJ� WKH�
GULYH� WR� WKH� 3LQQDFOHV� RQ� DQRWKHU�RFFDVLRQ�
LQ�WKH�IXWXUH�� 

0DQ\� RI� WKRVH� ZKR� DWWHQGHG� HQMR\HG� WKH�
GULYH�� GHVLJQHG� E\� P\VHOI� DQG� 'DYLG�
*HEHUW��ZKLFK�FRQFHQWUDWHG�RQ�ORQJ�VWUHWFK�
HV� RI� JRRG� VHDOHG� URDGV�� ZLWK� D� PL[� RI�
ZLQGLQJ� WUHH� OLQHG� URDGV�� :H� PDQDJHG� WR�
VXFFHVVIXOO\�NHHS�WKH�ODUJH�JURXS�WRJHWKHU��
0HPEHUV�DJUHHG�LW�ZDV�D�PHPRUDEOH�GULYH� 

'
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�ůĂƐƐŝĮĞĚƐ 
)25�6$/(�� 
�����0HUFHGHV-%HQ]�&����(OHJDQFH 
6LOYHU��2'2��������NPV��)XOO�VHUYLFH�
KLVWRU\� :RPDQ�RZQHU�-�KDUGO\�GULYH�
([FHOOHQW�FRQGLWLRQ��)XOO�VSHF�ZLWK�
SRZHUHG�VXQURRI�� 
$VNLQJ�������� 
&RQWDFW� -DFTXL� 5RZOLQJ� RQ� ����� ����
���� RU� HPDLO�
MDFTXLURZOLQJ#ELJSRQG�FRP 

)25�6$/(� 
�����0HUFHGHV-%HQ]�0/����%OXHWHF� 
689�:DJRQ��6LOYHU��/RZ�NPV�:HOO�
PDLQWDLQHG��VHUYLFH�ERRN�DQG�RZQHU
V�
PDQXDO�DYDLODEOH��H[FHOOHQW�FRQGLWLRQ� 
3ULFHG�WR�VHOO�#���������� 
&RQWDFW�-HDQ--DFTXHV�YLD�HPDLO�
FKLURORE#JPDLO�FRP 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
)25�6$/(� 
�����0HUFHGHV-%HQ]�6/���� 
2'2���������NPV��$�UHDO�HQWKXVLDVW¶V�
RU�VHULRXV�FROOHFWRU¶V�FDU��+DV�DOO�WKH�
VWDQGDUG��RULJLQDO�¶���5����IHDWXUHV��
,PSHFFDEOH�FRQGLWLRQ�WKURXJKRXW��)LUVW�
GHOLYHUHG�LQ�3HUWK�E\�'LHVHO�0RWRUV�-XO\�
¶����5HDFKHV�³+,6725,&´�VWDWXV�$SULO�
������0RUH�SLFV�DQG�KLVWRU\�RQ�
FDUVDOHV�FRP�DX� 
$VNLQJ���������� 
&RQWDFW�-%�RQ������������� 

 

�ůĂƐƐŝĮĞĚƐ�ĂƌĞ�ŚĞƌĞ͊ 
'R�\RX�KDYH�D�FDU��SDUW�RU�SLHFH�RI�PHPRUDELOLD�WKDW�\RX�ZRXOG�OLNH�WR�DGYHUWLVH�IRU�VDOH" 
 
,I�VR��SOHDVH�IRUZDUG�\RXU�DGYHUW�ZLWK�D�GHVFULSWLRQ�RI�WKH�LWHP��DORQJ�ZLWK�D�SLFWXUH�ZKHUH�DSSOLFDEOH��WR�
VHFUHWDU\#PEFFZD�RUJ�DX 
$GYHUWLVLQJ�LV�IUHH�IRU�0%&&:$�PHPEHUV�ZLWK�D�����IHH�DSSO\LQJ�IRU�QRQ-PHPEHUV��<RXU�DGYHUW�ZLOO�DSSHDU�
LQ�RQH�LVVXH�RI�WKH�PDJD]LQH��XQOHVV�LW�LV�UHTXHVWHG�WR�DSSHDU�IRU�ORQJHU� 
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'DLPOHU�*OREDO�0HGLD 
 

7KH� QHZ� 0HUFHGHV-%HQ]� 6-&ODVV� KDV� EH�
FRPH� PRUH� LQWHOOLJHQW� LQ� PDQ\� DUHDV�� DQG�
WKH�GULYLQJ�H[SHULHQFH�UHDFKHV�QHZ�KHLJKWV��
7KH� GLJLWDO� LQQRYDWLRQV� LQ� H�J�� 0%8;
>�@ LQFOXGH�QHZ� IHDWXUHV� WKDW�PDNH�GULYLQJ�
HYHQ� PRUH� HQMR\DEOH� DQG� HYHQ� VDIHU��
DPRQJ� WKHP� DUH� UHDU-D[OH� VWHHULQJ� ZLWK� D�
ODUJH� VWHHULQJ� DQJOH� DQG� VDIHW\� LQQRYDWLRQV�
VXFK�DV�WKH�UHDU�DLUEDJ��)XUWKHUPRUH�–�DV�D�
QHZ�IXQFWLRQ�RI�35(-6$)(� ,PSXOVH�6LGH�–�
WKH�YHKLFOH�ERG\�FDQ�EH�UDLVHG�MXVW�EHIRUH�D�
VLGH� LPSDFW� WKDQNV� WR� WKH� DFWLYH� (-$&7,9(�
%2'<�&21752/� VXVSHQVLRQ�� )ROORZLQJ� V\V�
WHPDWLF�IXUWKHU�GHYHORSPHQW��WKH�GULYLQJ�DV�
VLVWDQFH�V\VWHPV�DUH�D�IXUWKHU�VWHS�WRZDUGV�
DXWRQRPRXV� GULYLQJ�� 7KDQNV� WR� LPSURYHG�
HQYLURQPHQWDO� VHQVRUV�� IRU� H[DPSOH�� WKH�
SDUNLQJ�V\VWHPV�JLYH�WKH�GULYHU�HYHQ�EHWWHU�
VXSSRUW� ZKHQ� PDQRHXYULQJ� DW� ORZ� VSHHG��
:KLOH� YLVXDOLVDWLRQ� UHDFKHV� QHZ� OHYHOV� E\�
YLUWXH�RI�LQWHJUDWLRQ�LQWR�WKH�LQWXLWLYH�RSHUD�
WLRQ�RI�0%8;� 
 
&DQ�D� OX[XU\� VDORRQ�ZLWK�D� ORQJ�ZKHHOEDVH�
EH� DOPRVW� DV�PDQRHXYUDEOH� DQG� DJLOH� DV� D�
FRPSDFW�FDU�DURXQG�WRZQ"�<HV��LI�LW�KDV�UHDU
-D[OH�VWHHULQJ�ZLWK�D�ODUJH�VWHHULQJ�DQJOH�DW�
WKH�UHDU�D[OH� 
 
$UH� PRUH� VDIHW\� LQQRYDWLRQV� HYHQ� SRVVLEOH�
LQ� WKH� LQWHULRU"�<HV��DV� WKH�6-&ODVV�GHPRQ�
VWUDWHV�� 7KH� UHDU� DLUEDJ� IRU� VHYHUH� IURQWDO�
FROOLVLRQV� GHSOR\V� IURP� WKH� IURQW� VHDW�
EDFNUHVWV��H[WHQGLQJ�WKH�SURWHFWLYH�V\VWHPV�
IRU� WKH� WZR� SDVVHQJHUV� RQ� WKH� RXWHU� UHDU�
VHDWV� 
 
&DQ� WKH� DFWLYH� (-$&7,9(� %2'<� &21752/�
VXVSHQVLRQ� LPSURYH� QRW� RQO\� FRPIRUW�� EXW�
DOVR�VDIHW\"�<HV��EHFDXVH�LQ�DGGLWLRQ�WR�WKH�
ZHOO-SURYHQ� 35(-6$)(� ,PSXOVH� 6LGH� V\V�
WHP��WKH�QHZ�6-&ODVV�LV�DEOH�WR�UDLVH�WKH�HQ�
WLUH�YHKLFOH�ERG\�LPPHGLDWHO\�EHIRUH�DQ�LP�
SHQGLQJ� VLGH� FROOLVLRQ�� 7KLV� FDQ� EHQHILW� DOO�
WKH�RFFXSDQWV� 
 
&DQ� WKH� GULYLQJ� DVVLVWDQFH� V\VWHPV� EH� LP�
SURYHG� HYHQ� IXUWKHU"� <HV�� LQ� WKH� QHZ� 6-
&ODVV�� 0HUFHGHV-%HQ]� FRPHV� DQRWKHU� ELJ�
VWHS�FORVHU�WR�LWV�YLVLRQ�RI�DFFLGHQW-IUHH�GULY�
LQJ��7KH�GULYHU� LV�DVVLVWHG� LQ�FRQWUROOLQJ�WKH�
YHKLFOH�E\�QXPHURXV�QHZ�RU�H[WHQGHG�GULY�
LQJ�DVVLVWDQFH�V\VWHPV��+H�VKH�WKHUHE\�KDV�
D�UHGXFHG�ZRUNORDG�LQ�GD\-WR-GD\�VLWXDWLRQV��
DQG�LV�DEOH�WR�GULYH�FRPIRUWDEO\�DQG�VDIHO\��
:KHQ�GDQJHU�WKUHDWHQV��WKH�DVVLVWDQFH�V\V�
WHPV�DUH�DEOH�WR�KHOS�WKH�GULYHU�UHVSRQG�WR�
LPSHQGLQJ� FROOLVLRQV� DV� WKH� VLWXDWLRQ� GH�
PDQGV�� DQG� LGHDOO\� SUHYHQW� WKHP�� $FWLYH�

3DUNLQJ�$VVLVW� DQG� WKH������ FDPHUD�ZLWK� D�
QHZ� �'� YLHZ� DVVLVW� WKH� GULYHU� PRUH� HDVLO\�
DQG� FRQYHQLHQWO\� WKDQ� HYHU� EHIRUH� ZKHQ�
SDUNLQJ�DQG�XQSDUNLQJ��RU�ZKHQ�QHJRWLDWLQJ�
WLJKW�VSDFHV� 
 
(-$&7,9(� %2'<� &21752/�� $GGV� VHPL-
VXSSRUWLQJ�K\GURSQHXPDWLFV� WR� WKH�DLU� VXV�
SHQVLRQ��7KH�DLU�VSULQJV�EHDU�WKH�EDVH� ORDG�
RI� WKH� YHKLFOH� ERG\� DQG� JUDGXDOO\� UHJXODWH�
WKH� OHYHO�� 7KH� K\GURSQHXPDWLFV� JHQHUDWH�
G\QDPLF�IRUFHV�WKDW�RYHUOD\�WKH�DLU�VXVSHQ�
VLRQ�IRUFHV��DQG�DFWLYHO\�VXSSRUW�DQG�GDPS�
HQ�WKH�YHKLFOH�ERG\��$W�HDFK�ZKHHO��D�GDPS�
HU� LV� LQVWDOOHG� ZLWKLQ� WKH� D[OH� ZKRVH� WZR�
ZRUNLQJ� FKDPEHUV� KDYH� DQ� DGMXVWDEOH�
GDPSLQJ�YDOYH�DQG�D�K\GUDXOLF�SUHVVXUH�UHV�
HUYRLU��7KH�GDPSHU�LV�FRQQHFWHG�WR�DQ�LQWHO�
OLJHQW�PRWRU�SXPS�XQLW�LQ�WKH����9�QHWZRUN�
E\� K\GUDXOLF� OLQHV�� $FWXDWLRQ� RI� WKH�PRWRU�
SXPS�XQLW�HQDEOHV� WKH�K\GUDXOLF� IOXLG� WR�EH�
GLVSODFHG� WR�FUHDWH�D�GLIIHUHQFH� LQ�SUHVVXUH�
ZLWKLQ� WKH�GDPSHU��DOORZLQJ�DQ�DFWLYH� IRUFH�
WR� EH� JHQHUDWHG�� 7KH�PRWRU�SXPS� XQLWV� DW�
DOO� IRXU�ZKHHOV�DUH�FRRUGLQDWHG�E\�D�FHQWUDO�
FRQWURO� XQLW� ZKLFK� DOVR� DFWXDWHV� WKH� YDOYHV�
DQG�WKH�FRPSUHVVRU�IRU�WKH�DLU�VSULQJV��DQG�
WKHUHIRUH�DOZD\V�FRQWUROV�WKH�HQWLUH�VXVSHQ�
VLRQ�V\VWHP� 
 
35(-6$)(� ,PSXOVH�6LGH� ,Q� DGGLWLRQ� WR�
WKH�IDPLOLDU�IXQFWLRQV��WKH�ERG\�RI�WKH�QHZ�6
-&ODVV�FDQ�EH�VOLJKWO\�UDLVHG�MXVW�EHIRUH�WKH�
FROOLVLRQ�ZKHQ�D�VLGH� LPSDFW� WKUHDWHQV��7KH�
VLGH-PRXQWHG�UDGDU�VHQVRUV�DUH�DEOH�WR�UHF�
RJQLVH�DQG�WUDFN�D�SRWHQWLDO�VLGH�FUDVK�DW�DQ�
HDUO\� VWDJH�� 7KH� DFWXDWRU� LV� WKH� (-$&7,9(�
%2'<�&21752/�VXVSHQVLRQ��ZKLFK�FDQ�UDLVH�
WKH�ERG\�XSZDUGV�E\�XS� WR����PLOOLPHWUHV��
7KLV� UHGXFHV� WKH� ORDGV� RQ� WKH� GRRU� VWUXF�
WXUHV�� DV� WKH� GRRU� VLOO� FDQ� DEVRUE�PRUH� RI�
WKH� ORDG� WKDQNV� WR� LWV�KLJKHU�SRVLWLRQ��$V�D�
UHVXOW�GHIRUPDWLRQ�RI�WKH�SDVVHQJHU�FHOO�DQG�
WKH� ORDGV� DFWLQJ� RQ� WKH� RFFXSDQWV� FDQ� EH�
UHGXFHG� 
 
5HDU�DLUEDJ��&\OLQGULFDO�� WXEXODU� VWUXFWXUHV�
DUH�LQIODWHG�ZLWK�FRPSUHVVHG�JDV�DQG�GHSOR\�
D� ZLQJ-VKDSHG� VWUXFWXUH�� $� ODUJH�� WHQW-OLNH�
DLUEDJ�GHSOR\V�EHWZHHQ�WKH�WZR�ZLQJV��DQG�
WKLV� LV� LQIODWHG� E\� WKH� VXUURXQGLQJ� DLU� YLD�
VSHFLDOO\�SDWHQWHG�YDOYHV� LQ�WKH�VNLQ��7KHVH�
YDOYHV� DUH� GHVLJQHG� VR� WKDW� WKH� DLU� FDQQRW�
HVFDSH� ZKHQ� WKH� UHDU� SDVVHQJHU� LV� LP�
PHUVHG� LQ� WKH� DLUEDJ�� 7KH� FRPSDUDWLYHO\�
VPDOO� YROXPH�RI� WKH� WXEHV� DOORZV� UDSLG� GH�
SOR\PHQW� RI� D� UHODWLYHO\� ODUJH� DLUEDJ� YRO�
XPH�� 7KLV�
WDNHV�
SODFH� ZLWK�
FRPSDUD�
WLYHO\� ORZ�
IRUFH� DQG�
D� ORZ� ULVN�
RI� LQMXU\��
DV� WKH�
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WXEXODU�ZLQJV�JLYH�ZD\�WR�REVWDFOHV��7KH�DLU�
EDJ� HQKDQFHV� WKH� UHVWUDLQLQJ� HIIHFW� RI� WKH�
EHOW� V\VWHP��DQG�FDQ�VXSSRUW� WKH�KHDG�DQG�
QHFN�WR�GHFUHDVH�WKH� ORDGV�RQ�WKHP�VLJQLIL�
FDQWO\�� ,Q� FRPELQDWLRQ� ZLWK� D� EHOWEDJ� DQG�
WKH�LQIODWDEOH�VHDW�EHOW��WKH�6-&ODVV�VHWV�QHZ�
VWDQGDUGV�IRU�UHDU�VHDW�RFFXSDQW�VDIHW\� 
 
&HQWUH� DLUEDJ �FRXQWU\-GHSHQGHQW� IHD�
WXUH���'XULQJ�D�VHYHUH�VLGH�LPSDFW��WKLV�SR�
VLWLRQV� LWVHOI� EHWZHHQ� WKH� GULYHU� DQG� IURQW�
SDVVHQJHU� VHDW�� UHGXFLQJ� WKH� ULVN� RI� WKHLU�
KHDGV� PDNLQJ� FRQWDFW� ,W� LV� LQWHJUDWHG� LQWR�
WKH� GULYHU
V� VHDWEDFN� LQ� WKH� PLGGOH� RI� WKH�
YHKLFOH��7KH�FHQWUH�DLUEDJ�LV�WULJJHUHG�ZKHQ�
D�VHYHUH�VLGH�FROOLVLRQ�LV�UHFRJQLVHG�DQG�FHU�
WDLQ�FRQGLWLRQV�DUH�PHW��7KH�PDLQ�IDFWRUV�IRU�
GHSOR\PHQW�DUH�WKH�GLUHFWLRQ�RI� LPSDFW�� LP�
SDFW� VLGH�� DQG� IURQW� SDVVHQJHU� VHDW� RFFX�
SDQF\� 
 
5HDU-D[OH� VWHHULQJ�� $Q� HOHFWULF� PRWRU�
GULYHV�D�VSLQGOH�DW�WKH�UHDU�D[OH�YLD�D�GULYH�
EHOW�� 7KLV� PDNHV� D[LDO� DGMXVWPHQWV� WR� WKH�
VSLQGOH�� 'HSHQGLQJ� RQ� WKH� VSHHG� DQG� WKH�
VWHHULQJ�DQJOH��WKH�UHDU�ZKHHOV�DUH�WXUQHG�LQ�
WKH� VDPH� RU� WKH� RSSRVLWH� GLUHFWLRQ� DV� WKH�
IURQW� ZKHHOV� �VDPH-GLUHFWLRQ� RU� FRXQWHU-
GLUHFWLRQ� VWHHULQJ��� ,Q� VLPSOLILHG� WHUPV�� WKLV�
SURGXFHV�PRUH�DJLOLW\�DQG�D�VPDOOHU�WXUQLQJ�
FLUFOH�E\�FRXQWHU-VWHHULQJ�DQG�PRUH�VWDELOLW\�

ZLWK�VDPH-GLUHFWLRQ�VWHHULQJ��,Q�WKH�6-&ODVV��
WKH� IXOO�VWHHULQJ�DQJOH�RI� WHQ�GHJUHHV� LV�HV�
SHFLDOO\� XVHG� GXULQJ� SDUNLQJ� PDQRHXYUHV��
7KH� HQYLURQPHQWDO� GDWD� RI� WKH� YHKLFOH� VHQ�
VRUV��UDGDU��FDPHUD��XOWUDVRQLF��DUH�XVHG�IRU�
ODUJH�VWHHULQJ�DQJOHV�WR�DGDSW�WKH�PD[LPXP�
DQJOH� WR� WKH� UHOHYDQW� VLWXDWLRQ�� 7KH� V\VWHP�
VZLWFKHV� IURP� FRXQWHU-GLUHFWLRQ� WR� VDPH-
GLUHFWLRQ� VWHHULQJ� DW� PRUH� WKDQ� ��� NP�K��
7KH�GLIIHUHQW�GULYLQJ�PRGHV�UHO\�RQ�GLIIHUHQW�
VWHHULQJ�VWUDWHJLHV��7KH�UHVSHFWLYH�UHDU-D[OH�
DQJOHV� DQG� WUDMHFWRULHV� DUH� VKRZQ� LQ� WKH�
GULYLQJ� PRGH� PHQX� LQ� WKH� FHQWUDO� GLVSOD\��
7KH� ���� UHDU� D[OH� VWHHULQJ� KDV� D� VSHFLDO�
VQRZFKDLQ� PRGH�� :KHQ� DFWLYDWHG� E\� WKH�
GULYHU��WKH�VWHHULQJ�DQJOH�DW�WKH�UHDU�D[OH�LV�
UHGXFHG�DQG�WKH�VWHHULQJ�FKDUDFWHULVWLFV�DUH�
DGDSWHG�IRU�WKH�VSHFLDO�FRQGLWLRQV�RI�VXUIDFH�
VQRZ� 
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7KH�KLVWRU\�RI�0HUFHGHV-%HQ]�%XQEXU\ 
$GYHUWRULDO 
 
,Q������6WHYH�%HDXJOHKROH��IRXQGHU�RI�0HU�
FHGHV� %HQ]� %XQEXU\�� OHIW� WKH� FRPSDQ\� KH�
KDG�ZRUNHG�DW�VLQFH�������6WDUWLQJ�RII�DV�D�
FDU� GHWDLOHU� WKHQ� ZRUNLQJ� KLV� ZD\� WR� EH�
FRPH� DQ� DSSUHQWLFH� WHFKQLFLDQ� UHSDLULQJ�
PDLQO\�+ROGHQ¶V� �$IWHU���\HDUV�RI�ZRUNLQJ�
ZLWK� +ROGHQ�� 6WHYH�PRYHG� RQ� WR� WKH�0HU�
FHGHV� %HQ]� SURGXFW� DQG� ZLWK� D� ZRUN� FRO�
OHDJXH� WKH\� VWDUWHG� D� SDUWQHUVKLS� LQ� D� UH�
SDLU�VKRS�XWLOLVLQJ�D�WZR�ED\�ZRUNVKRS�LQ�D�
VHUYLFH�VWDWLRQ� �7KLV�ZDV�TXLFNO\�RXWJURZQ�
DQG�OHG�WR�PRYLQJ�LQWR�ODUJHU�SUHPLVHV��7KH�
FRPSDQ\�DW� WKH� WLPH�ZDV�QDPHG�%HDXJOH�
KROH� DQG� 3\NH�ZKR� RSHUDWHG� WKHUH� IRU� WKH�
QH[W���\HDUV�EHIRUH�GHVLJQLQJ�DQG�EXLOGLQJ�
QHZ�SUHPLVHV��0HUFHGHV�%HQ]� FOLHQWV�ZHUH�
EXLOGLQJ� XS� DQG� EHIRUH� ORQJ� WKH� FRPSDQ\�
ZDV� VHUYLFLQJ� PRUH� 0HUFHGHV� %HQ]� FDUV�
WKDQ� WKH� ORFDO� GHDOHU� DQG� WKLV� OHG� WR� 0HU�
FHGHV�%HQ]�$XVWUDOLD�DOORFDWLQJ� WKH�6HUYLFH�
IDFLOLW\� WR� WKH� QHZO\� QDPHG� EXVLQHVV��
&RDVWDO�$XWRPRWLYH�&HQWUH� �$ORQJ�ZLWK�VHU�
YLFLQJ� 0HUFHGHV� %HQ]�� WKH� FRPSDQ\� DOVR�
UHSDLUHG� SRZHU� VWHHULQJ� IRU� PRVW� RI� WKH�
6RXWK� :HVW�� VXSSOLHG�� ILWWHG� DQG� UHSDLUHG�
DLU-FRQGLWLRQLQJ� DQG� VHUYLFHG� D� YDULHW\� RI�
EUDQGV� RI� YHKLFOHV�� &RDVWDO� $XWRPRWLYH�
&HQWUH� LQ� ����� VWDUWHG� ZRUNLQJ� ZLWK� WKH�

3HUWK�GLVWULEXWRU�VHOOLQJ�VRPH�QHZ�YHKLFOHV�
DV�D�VLGH� OLQH�DQG�WKHQ�GHFLGHG�WR� WDNH�RQ�
WKH� 6VDQJ<RQJ� 0XVVR� IUDQFKLVH�� $W� WKLV�
VWDJH�WKH����\HDU�SDUWQHUVKLS�GHFLGHG�WR�JR�
LQ� GLIIHUHQW� GLUHFWLRQV�� RQH� WDNLQJ� RQ� WKH�
JHQHUDO�VHUYLFLQJ��DLU-FRQGLWLRQLQJ�DQG�6WH�
YH� WDNLQJ�RQ� WKH�0HUFHGHV�VHUYLFH�VLGH�� ,Q�
-DQXDU\������&RDVWDO�$XWRPRWLYH�RSHQHG�D�
IXOO�6HUYLFH�DQG�6DOHV�GHDOHUVKLS�DW�WKH�FXU�
UHQW� ORFDWLRQ�� �� 6DQGULGJH� 5RDG� %XQEXU\��
)URP� ����� WKH� FRPSDQ\� PRYHG� IRUZDUG�
DQG�JUHZ�LWV�EXVLQHVV�DV�WKH�0HUFHGHV�%HQ]�
SURGXFW� UDQJH�EHFDPH�PRUH � SRSXODU��1X�
PHURXV� 1DWLRQDO� 'HDOHU� DQG� 6HUYLFH� DQG�
3DUWV� DZDUGV� IROORZHG� WKHLU� ZD\�� ,Q� �����
&RDVWDO�$XWRPRWLYH�&HQWUH�FKDQJHG�QDPHV�
RQFH�DJDLQ�WR�0HUFHGHV�%HQ]�%XQEXU\�DV�LW�
LV� WRGD\�� 7KH� FRPSDQ\� LV� VWLOO� JRLQJ�
VWURQJ �GXH�WR����FRQVFLHQWLRXV�VWDII�PHP�
EHUV� WKDW� VWULYH� WR� JR� RXW� RI� WKHLU� ZD\� WR�
LPSURYH�FXVWRPHU�VHUYLFH�DQG�WKH�IXWXUH�RI�
WKH�EXVLQHVV�                         
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