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(VFRUW�)LJKWHU  ()-�������-������-�����-�����WRQV 
������������ 6TXDGURQ�9DOXHV��������������������������-����� 
 %DWWHULHV�������������������������������������������������������� 
 %DWWHULHV�EHDULQJ ������������������������������� 

)XHO ���WRQV��(3 $JLOLW\-�����7HFK�/HYHO�� 
 
7RQQDJH�  ���WRQV�VWDQGDUG 
&UHZ�   ��SLORW� 
3HUIRUPDQFH�  3RZHU�SODQW-�������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO���FRPSXWHU� 
+DUG�SRLQWV�  ��KDUG�SRLQW� 
$UPDPHQW�  ��WULSOH�PLVVLOH�ODXQFKHU�WXUUHW� 
'HIHQVHV�  1RQH 
)XHO�7UHDWPHQW�  )XHO�VFRRSV��QR�SXULILFDWLRQ� 
&RVW�   ������0FU�VWDQGDUG���������0FU�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH ���ZHHNV�VLQJO\����ZHHNV�LQ�TXDQWLW\� 
1XPEHU�%XLOW�  ��� 
  
&RPPHQWV�  8WLOL]LQJ�ZHDSRQU\�EXLOW�XVLQJ�WHFK�OHYHO����
HTXLSPHQW��WKH�5DQJHU�FODVV�(VFRUW�)LJKWHU�LQFOXGHG�VRPH�����FUDIW�DW�
WKH�HQG�RI�WKH�)LUVW�.HQWURQ�:DU��7KH�KLJK�DJLOLW\�DQG�FRPSXWHU�OLQNHG�
WR�WKH�EULGJH�RI�WKLV�FUDIW�FUHDWHG�D�IRUPLGDEOH�REVWDFOH�WR�PDQ\�RWKHU�
QDYLHV�GXULQJ�WKH�ZDU���$GGLWLRQDOO\�WKH�5DQJHUV�KDG�D�ODUJHU�PDJD]LQH�
DQG�FUHZ�DFFRPPRGDWLRQ�IRU�ORQJ�GXUDWLRQ��7KLV�DOORZHG�WKH�UDQJHUV�
WR�EH�XVHG�LQ�D�V\VWHP�GHIHQVH�UROH�LQ�ORFDWLRQV�UHTXLULQJ�LQGHSHQGHQW�
GHSOR\PHQW�IURP�D�FDUULHU��6R�GHVSLWH�WKH�ODFN�RI�DUPRU�DQG�ORZHU�WHFK�
OHYHO�DV�FRPSDUHG�WR�WKH�&DVNHW�ILJKWHUV�RI�.HQWURQ��5DQJHUV�DFWXDOO\�
VDZ�PRUH�ZLGHVSUHDG�XVH�DIWHU�WKH�ZDU�DV�D�GHIHQVLYH�PHDVXUH�WR�
VHFXUH�DQG�SDWURO�ERUGHU�V\VWHPV�RI�WKH�.HQWURQ�(PSLUH�WKDQ�WKH�
&DVNHW�)LJKWHUV�GLG�� 
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)LJKWLQJ�6KLSV�RI�WKH� 
)LUVW�.HQWURQ�:DU 

 
$�IDQ]LQH�VXSSOHPHQW�IRU�7UDYHOOHU�LQ�DOO�LW¶V�IRUPV� 
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&RS\ULJKW��������%\�7KH�:HHNHQG�7UDYHOOHU�3UHVV� 
$OO�ULJKWV�UHVHUYHG� 
3ULQWHG�LQ�9LUJLQLD��8QLWHG�6WDWHV�RI�$PHULFD� 
1R�SDUW�RI�WKLV�ERRN�PD\�EH�UHSURGXFHG�LQ�DQ\�IRUP��RU�E\�DQ\�PHDQV��
ZLWKRXW�WKH�SHUPLVVLRQ�LQ�ZULWLQJ�IURP�WKH�SXEOLVKHU� 
 
7KH�JDPH�7UDYHOOHU�LQ�DOO�IRUPV�LV�RZQHG�E\�)DU�)XWXUH�(QWHUSULVHV��
FRS\ULJKW�����-�����)DU�)XWXUH�(QWHUSULVHV����7UDYHOOHU�LV�D�UHJLVWHUHG�
WUDGHPDUN�RI�)DU�)XWXUH�(QWHUSULVHV���)DU�)XWXUH�SHUPLWV�ZHE�VLWHV�DQG�
IDQ]LQHV�IRU�WKLV�JDPH��SURYLGHG�LW�FRQWDLQV�WKLV�QRWLFH��WKDW�)DU�)XWXUH�
(QWHUSULVHV�LV�QRWLILHG��DQG�VXEMHFW�WR�D�ZLWKGUDZDO�RI�SHUPLVVLRQ�RQ�D�
���GD\V�QRWLFH���7KH�FRQWHQWV�RI�WKLV�IDQ]LQH�DUH�IRU�SHUVRQDO��QRQ-
FRPPHUFLDO�XVH�RQO\���$Q\�XVH�RI�)DU�)XWXUH�(QWHUSULVH
V�FRS\ULJKWHG�
PDWHULDO�RU�WUDGHPDUNV�DQ\ZKHUH�LQ�WKLV�IDQ]LQH�VKRXOG�QRW�EH�YLHZHG�DV�
D�FKDOOHQJH�WR�WKRVH�FRS\ULJKWV�RU�WUDGHPDUNV� 
 
3XEOLVKHG�E\ 

7KH�:HHNHQG�7UDYHOOHU�3UHVV 
���0DPPRWK�2DN�5RDG 
1HZSRUW�1HZV��9D������� 

 
&UHGLWV 
'HVLJQ�DQG�'HYHORSPHQW��   :LOOLDP�7��5LFKDUGV� 
 
$GGLWLRQDO�KHOS�DQG�RULJLQDO�SOD\HUV� .HQQHWK�/��'XGOH\� 
��������������������    +XJK�'��5��(YDQV� 
     -��&KULVWRSKHU�+RUQHU� 
��     6WHYHQ�.��3ULWFKDUG� 

�  3DWULFN�1��6LPSVRQ� 
 

,OOXVWUDWLRQV�    :LOOLDP�7��5LFKDUGV� 
   �����2SHFLD�)OHHW!�-��&KULVWRSKHU�+RUQHU 
   ����5RDG�5XQQHU!�.HQQHWK�/��'XGOH\�� 
 
%DFNJURXQG�,PDJHV��&RXUWHV\�RI��1$6$�-3/ 
 
7KLUG�(GLWLRQ 
 
����������������������������������� 
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-XPS�)ULJDWH  -)-�����&�-������-�����-������WRQV 
������������ %DWWHULHV����������������������  �������������� 
 %DWWHULHV�EHDULQJ ��  �������������� 
)XHO ����WZR�MXPSV���(3 $JLOLW\-���0DULQHV� ����7HFK�/HYHO�� 
 
7RQQDJH�  ����WRQV�VWDQGDUG 
&UHZ�   ��RIILFHUV�����UDWLQJV� 
3HUIRUPDQFH�  -XPS-���3RZHU�SODQW-������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��-ILE�FRPSXWHU� 
+DUG�SRLQWV�  ��KDUG�SRLQWV� 
$UPDPHQW�  ��WULSOH�EHDP�ODVHU�WXUUHW�DQG���WULSOH�PLVVLOH�ODXQFKHU�
WXUUHWV� 
'HIHQVHV�  +XOO�$UPRU�)DFWRU��� 
&UDIW�   ����WRQ�5DQJHU�FODVV�ILJKWHU 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�DQ�RQERDUG�3XULILFDWLRQ�SODQW� 
0DJD]LQH�  ����H[WUD�0LVVLOHV� 
&RVW�   �������0&5�6WDQGDUG���������0FU�LQ�4XDQWLW\ 
&RQVWUXFWLRQ�7LPH� ���ZHHNV�VWDQGDUG����ZHHNV�LQ�TXDQWLW\� 
1XPEHU�%XLOW�  �� 
&RPPHQWV�  &DUU\LQJ�HQRXJK�IXHO�WR�SHUIRUP�WZR�MXPS��¶V�LQ�
VXFFHVVLRQ���)LYH�VKLSV�RI�WKLV�FODVV�KDG�WKHLU�ZHDSRQU\�EXLOW�XVLQJ�WHFK�OHYHO����
HTXLSPHQW�SXUFKDVHG�IURP�.HQWURQ��7KH�+XQWHU�FODVV�-XPS�)ULJDWH�LQFOXGHG�
VRPH����YHVVHOV�DW�WKH�HQG�RI�WKH�)LUVW�.HQWURQ�ZDU��7KH�ORZ�DUPRU�YDOXH�DQG�
ORZ�DJLOLW\�RI�WKLV�FODVV�PHDQW�WKDW�WKH�VKLS�FRXOG�EDUHO\�VWDQG�XS�WR�PXFK�ODUJHU�
VKLSV�RU�VKLSV�RI�D�KLJKHU�WHFK�OHYHO��6WLOO�+XQWHUV�SHUIRUPHG�DGPLUDEO\�DJDLQVW�
HTXDO�RU�ORZHU�WHFK�VKLSV���(VSHFLDOO\�ZKHQ�DFFRPSDQLHG�E\�D�VTXDGURQ�RI�
ILJKWHUV�FDUULHG�E\�DQ�$QJOHU�FODVV�YHVVHO� 



�� 

 
0RQLWRU 0%-0���$&��-������-��$��-����N�WRQV 
 %DWWHULHV����� ���������'�����;����������; ��� 
������������ %DWWHULHV�EHDULQJ ����������������<�  

)XHO �����WRQV��(3 $JLOLW\-��������0DULQHV��7HFK�/HYHO�� 
 
7RQQDJH�  ������WRQV�VWDQGDUG 
&UHZ�   ���RIILFHUV������UDWLQJV� 
3HUIRUPDQFH�  3RZHU�SODQW-���������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  �����KDUG�SRLQWV��������-WRQ�ED\V�� 
   ��VSLQDO�PRXQW 
$UPDPHQW� ��IDFWRU�����3DUWLFOH�DFFHOHUDWRU�VSLQDO�PRXQW�����

���-WRQ�PLVVLOH�ED\V�����EHDP�ODVHU� 
 EDWWHULHV� 
'HIHQVHV�  $UPRUHG�KXOO�IDFWRU������WULSOH�VDQG�FDVWHU� 
   EDWWHU\ 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG��QR�SXULILFDWLRQ�� 
&RVW�   6LQJO\����������0&5�����������0&5�LQ�4XDQWLW\ 
&RQVWUXFWLRQ�7LPH� ����ZHHNV�����ZHHNV�LQ�TXDQWLW\ 
1XPEHU�%XLOW�  �  
&RPPHQWV�  7KH�*XDUGLDQ�FODVV�PRQLWRU�ZDV�WKH�ODUJHVW�VKLS�
XVHG�E\�DQ\�IDFWLRQ�GXULQJ�WKH�ZDU��+DG�WKLV�VKLS�EHHQ�MXPS�FDSDEOH��WKHQ�WKH�
9\NQV�ZRXOG�KDYH�EHHQ�WKH�GRPLQDQW�IRUFH�LQ�WKH�UHJLRQ��6HYHUDO�WLPHV�
KLJKHU�WHFK�IOHHWV�HQWHUHG�WKH�9\NQ�V\VWHP�RQO\�WR�WXUQ�WDLO�DQG�UXQ�ZKHQ�WKH\�
VDZ�WKLV�EHKHPRWK�KHDGLQJ�WKHLU�ZD\��2QO\�WKH�.HQWURQ�IOHHW�VWD\HG�ORQJ�
HQRXJK�WR�QHJRWLDWH�D�WUDGH�DQG�PXWXDO�SURWHFWLRQ�SDFW��/RUG�.HQWURQ�NQHZ�
WKDW�WKH�VKLS\DUGV�RI�9\NQ�ZHUH�D�SRWHQWLDO�DVVHW�IRU�KLV�HPSLUH���,Q�WKH�\HDUV�
WKDW�IROORZHG�WKH�ZDU��.HQWURQ�KHOSHG�WKH�9\NQV�EXLOG�D�FODVV�RI�EDWWOH������
WHQGHUV�FDSDEOH�RI�FDUU\LQJ�WKH�*XDUGLDQV�DQG�WKHLU�UHSODFHPHQWV�WR�RWKHU��
V\VWHPV�WR�KHOS�LQ�WKHLU�GHIHQVH�� 
 
1RWH��7KH�FRPSXWHUV�XVHG�RQ�WKHVH�VKLSV�ZKHUH�VDOYDJHG�IURP��VKLSV�WKDW�KDG�
EDWWOHG�LQ�WKLV�V\VWHP�GXULQJ�WKH�7DODQL�FLYLO�ZDU� 

 

� 

7DEOH�RI�&RQWHQWV 
,QWURGXFWLRQ     � 

 6WDQGDUGV�DQG�$VVXPSWLRQV    � 
 +HURQ      � 
  6FRXW�([SORUHU    � 
  'HVWUR\HU�(VFRUW    � 
  +LYH�0RWKHU�FODVV�ILJKWHU�FDUULHU  � 
  .DPLND]H�FODVV�ILJKWHU   � 
  %DWWOH�&UXLVHU    �� 
 .HQWURQ      �� 
  &DVNHW�)LJKWHU    �� 
  +RUQHW�FODVV�ODVHU�IULJDWH   �� 
  1DXJKW�FODVV�EDWWOH�FUXLVHU   �� 
  5RDGUXQQHU�FODVV�H[SUHVV�ERDW  �� 
  :DVS�FODVV�PLVVLOH�IULJDWH   �� 

7LWDQ�FODVV�V\VWHP�GHIHQVH�ERDW  �� 
3DOOEHDUHU�FODVV�FDUULHU   �� 

/HYHQ      �� 
 7DUDQWXOD�FODVV�V\VWHP�GHIHQVH�ERDW�  �� 
 3LUDQKD�FODVV�VWULNH�ILJKWHU   �� 
1RYDOD      �� 
 &KDPHOHRQ�FODVV�URFN�VKLS   �� 
 5RYHU�SROLWLFDO�HQYR\�VKLS   �� 

'UDJRQIO\�FODVV�IDVW�ILJKWHU   �� 
 &HUHEXV�FODVV�EDWWOH�VWDWLRQ   �� 
2SHFLD      �� 

,QWUHSLG�FODVV�VWULNH�FUXLVHU   �� 
6FKDUQKRUVW�FODVV�GHVWUR\HU�HVFRUW  �� 
:DUVSULWH�FODVV�GHVWUR\HU�HVFRUW  �� 
&\FORSV�FODVV�IXHO�WDQNHU   �� 
0LOFK�&RZ�FODVV�IXHO�WDQNHU   �� 
6SHHG\�FODVV�VFRXW�FRXULHU   �� 
6FLPLWDU�FODVV�EDWWOH�ULGHU   �� 
$UJR�FODVV�VKLS�WUDQVSRUW   �� 

5DEXOD      �� 
 )���E�FODVV�ILJKWHU    �� 

&XGJHO�FODVV�V\VWHP�GHIHQVH�ERDW  �� 
5DSWRU�FODVV�V\VWHP�GHIHQVH�ERDW  �� 

9\NQ      �� 
$QJOHU�FODVV�FDUULHU    �� 
'HIHQGHU�FODVV�V\VWHP�GHIHQVH�ERDW  �� 
*XDUGLDQ�FODVV�V\VWHP�GHIHQVH�ERDW  �� 
+XQWHU�FODVV�MXPS�IULJDWH   �� 

  5DQJHU�FODVV�HVFRUW�ILJKWHU   �� 
 



� 

 

,QWURGXFWLRQ 
7KLV�ERRNOHW�SUHVHQWV�DQ�LQ-GHSWK�ORRN�DW�WKH�ZDUVKLSV�XVHG�GXULQJ�

WKH�)LUVW�.HQWURQ�:DU���7KLV�ZDU�ZDV�IRXJKW�LQVLGH�RI�WZR�VXEVHFWRUV�RI�WKH�
IDOOHQ�7DODQL�(PSLUH���,W�FRQWDLQV�GDWD�RQ�HDFK�RI�WKH�FRPEDWDQW�VWDUVKLS�DQG�
QRQ-VWDUVKLS�FODVVHV�XVHG�E\�HDFK�RI�WKH�IDFWLRQV�GXULQJ�WKH�ZDU���,QFOXGHG�DUH�
EULHILQJV�WKDW�VKRXOG�SURYLGH�D�JRRG�RYHUYLHZ�RI�WKH�VKLSV¶�SHUIRUPDQFH�ERWK�
JRRG�DQG�EDG��DV�ZHOO�DV�EDFNJURXQG�LQIRUPDWLRQ�DV�WR�ZK\�RU�KRZ�WKH\�ZHUH�
HPSOR\HG� 

 
6WDQGDUGV�DQG�$VVXPSWLRQV 
 7KH�.HQWURQ�DQG�+HURQ�VXEVHFWRUV�DUH�DQ�XQRIILFLDO��DQG�VPDOO�
SRUWLRQ�RI�WKH�ILFWLRQDO�XQLYHUVH�WKDW�KDV�EHHQ�H[WHQVLYHO\�GHVFULEHG�LQ�WKH�
PDQ\�RWKHU�7UDYHOOHU��SURGXFWV��SURGXFHG�LQ�WKH�SDVW�WZHQW\�ILYH�SOXV�\HDUV����
,W�LV�DVVXPHG�WKDW�WKH�SOD\HU�DQG�UHIHUHH�KDYH�DFFHVV�WR�VRPH�RI�WKHVH�
PDWHULDOV�WR�LQFOXGH�WKH�RULJLQDO�7UDYHOOHU��&7���%RRN���+LJK�*XDUG��
$GYHQWXUH���7ULOOLRQ-&UHGLW�6TXDGURQ��7&6���DQG�6XSSOHPHQW����
)LJKWLQJ�6KLSV� 
 
'DWHV 
� $OO�GDWHV�KHUHLQ�FRUUHVSRQG�WR�WKH�.HQWURQ�FDOHQGDU���'DWHV�DUH� 
FHQWHUHG�XSRQ�WKH�.HQWURQ�\HDU�]HUR���<HDUV�SUHFHGHG�E\�D�PLQXV�VLJQ�DUH�
EHIRUH�WKDW�GDWH��\HDUV�ZLWKRXW�D�VLJQ�RU�SUHFHGHG�E\�D�SOXV�VLJQ�DUH�DIWHU�WKDW�
GDWH���(DFK�\HDU�FRQVLVWV�RI�����GD\V��QXPEHUHG�IURP���WR������7KH�IXOO�GDWH�
LV�H[SUHVVHG�DV�'''-<<<<��)RU�H[DPSOH�����-�����LV�WKH���WK�GD\�RI�WKH�
��WK�\HDU���7KH�FXUUHQW�\HDU�LV�������� 
 
$ERXW�WKH�6KLSV 
 7KH�VKLSV�LQ�WKLV�6XSSOHPHQW�ZHUH�GHVLJQHG�IROORZLQJ�WKH�UXOHV�DV�
GHVFULEHG�LQ�7UDYHOOHU�%RRN���+LJK�*XDUG���+RZHYHU��LQ�VRPH�LQVWDQFHV�WKH�
UXOHV�ZHUH�VOLJKWO\�DOWHUHG���7KLV�ZDV�GRQH�LQ�RUGHU�WR�SURYLGH�VRPH�IRUP�RI��
XQSUHGLFWDELOLW\�DQG�XQFHUWDLQW\�LQ�D�7&6�JDPH�WKDW�ZDV�SOD\HG�GXULQJ�WKH�
VXPPHU�RI���������$GGLWLRQDOO\��WKH�IOHHWV�ZHUH�GHVLJQHG�XVLQJ�GLIIHUHQW���
WHFKQRORJ\�OHYHOV�DQG�EXGJHWV��DJDLQ�WR�SURYLGH�IODYRU�DQG�WHQVLRQ�WR�WKH�
JDPH���7KH�SOD\HUV�LQ�WKH�JDPH�GHVLJQHG�WKH�VKLSV�ZLWK�YDULRXV�OHYHOV�RI�
NQRZOHGJH�RI�+LJK�*XDUG�VKLS�GHVLJQV�DQG�WDFWLFDO�FDSDELOLW\���:KLOH�WKHVH�
VKLSV�PD\�QRW�VXUYLYH�LQ�D�7&6�WRXUQDPHQW��WKH\�GLG�SURYLGH�D�JUHDW�GHDO�RI�
IODYRU�WR�WKH�JDPH�DQG�LQ�ODWWHU�7UDYHOOHU�VFHQDULRV�DQG�FDPSDLJQV�GHVLJQHG�
LQ�WKH�VDPH�DUHD�RI�VSDFH���7KH�DUWZRUN�RQ�GLVSOD\�LQ�WKLV�IDQ]LQH��LV� 
REYLRXVO\�QRW�RI�WKH�KLJKHVW�TXDOLW\���+RZHYHU��LW�LV�KRSHG�WKDW�WKH\�ZLOO�
SURYLGH�VXIILFLHQW�YLVXDO�LQIRUPDWLRQ�DERXW�WKH�VKLSV�WR�SURYLGH�VRPH�IODYRU�WR�
DQ\�JDPHV�SOD\HG�LQ�WKH�VHWWLQJ�RI�WKH�)DOOHQ�7DODQL�(PSLUH��$QG�LI�D�EHWWHU�
DUWLVW�ZLVKHV�WR�SURYLGH�VRPH�EHWWHU�DUWZRUN�EDVHG�RII�WKHVH�³VNHWFKHV´�WKHQ�
SOHDVH�FRQWDFW�WKH�DXWKRU� 

�� 

 
6\VWHP�'HIHQVH�%RDW 6'%-&���$&�-������-�����-�������WRQV 
 %DWWHULHV    ����������������� 
������������ %DWWHULHV�%HDULQJ�  ����������������� 

)XHO ����WRQV��(3 $JLOLW\-������0DULQHV��7HFK�/HYHO�� 
 
7RQQDJH�  �����WRQV�VWDQGDUG 
&UHZ�   ��RIILFHUV����UDWLQJV�� 
3HUIRUPDQFH�  3RZHU�SODQW-��������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ���KDUG�SRLQWV����%D\V 
$UPDPHQW� ��%HDP�/DVHU�%DWWHULHV��WHQ�WXUUHWV�HDFK�������-WRQ�

0LVVLOH�%D\V�������-WRQ�3DUWLFOH�DFFHOHUDWRU�ED\ 
'HIHQVHV� +XOO�$UPRU�IDFWRU������WULSOH�VDQG�FDVWHU�EDWWHULHV���

WXUUHWV�HDFK 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG��QR�SXULILFDWLRQ�� 
&RVW�   0&5���������� 
&RQVWUXFWLRQ�7LPH� ����ZHHNV������ZHHNV�LQ�TXDQWLW\ 
1XPEHU�%XLOW�  �� 
 
&RPPHQWV�  7KH�'HIHQGHU�FODVV�V\VWHP�GHIHQVH�ERDW�ZDV���
GHVLJQHG�DV�DQ�HVFRUW�IRU�WKH�*XDUGLDQ�FODVV�6'%���7KH�'HIHQGHU�SURYHG�DQ�
HIIHFWLYH�GHWHUUHQW�WR�DWWDFNHUV�GXULQJ�WKH�ZDU�EXW�DFWXDOO\�SHUIRUPHG�SRRUO\�
LQ�WHVWV���ZLWK�WKH�PDLQ�IDLOXUH�EHLQJ�LWV�ODFN�RI�DUPRU���:KLOH�WKH�*XDUGLDQ�
FODVV�DOVR�VXIIHUHG�IURP�WKLV�GHILFLW��WKH�*XDUGLDQ�KDG�LWV�VKHDU�VL]H�WR�DZH�LWV�
RSSRQHQWV�LQWR�VXEPLVVLRQ���+RZHYHU��WKH�'HIHQGHU��ZRXOG�DFWXDOO\��KDYH�WR�
ILJKW�LW�RXW�ZLWK�DQ�HQHP\�LI�D�*XDUGLDQ�ZDV�QRW�QHDUE\�WR�KHOS���7KH�
ZHDSRQU\�LW�FDUULHV�LV�IRUPLGDEOH�IRU�LWV�WHFKQRORJ\�EXW�ZRXOG�QRW�KHOS�PXFK�
LQ�D�ILJKW�DJDLQVW�WKH�PRUH�KHDYLO\�DUPHG�DQG�DUPRUHG�VKLSV�RI�RWKHU�IOHHWV��
7DNLQJ�WKLV�LQWR�FRQVLGHUDWLRQ�DIWHU�WKH�ZDU�WKH�9\NQV�SXUFKDVHG�ZHDSRQU\�
DQG�FRPSXWHUV�IURP�.HQWURQ�DQG�XSJUDGHG�WKH�'HIHQGHU�WR�PDNH�LW�D�WUXO\�
HIIHFWLYH�\HW�VWLOO�OLJKWO\�DUPRUHG�V\VWHP�GHIHQVH�ERDW���� 
 
1RWH��WKH�FRPSXWHUV�XVHG�RQ�WKHVH�VKLSV�ZKHUH�VDOYDJHG�IURP��VKLSV�WKDW�KDG�
EDWWOHG�LQ�WKLV�V\VWHP�GXULQJ�WKH�7DODQL�FLYLO�ZDU� 



�� 

 
 
)LJKWHU�&DUULHU  )&-�������-������-�����-������WRQV 
 %DWWHULHV�EHDULQJ���� ���������� 
 %DWWHULHV ���  ���������� 
������������)XHO �����(3 $JLOLW\-�������ILJKWHUV��7HFK�/HYHO�� 
 
7RQQDJH�  ����WRQV�VWDQGDUG 
&UHZ�   ��RIILFHUV�����)LJKWHU�3LORWV����UDWLQJV� 
3HUIRUPDQFH�  -XPS-���3RZHU�SODQW-�����(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO���FRPSXWHU� 
+DUG�SRLQWV�  ��KDUG�SRLQWV� 
$UPDPHQW�  QRQH 
'HIHQVHV� ��WULSOH�VDQG�FDVWHU�WXUUHWV�RUJDQL]HG�LQWR�WZR� 
 EDWWHULHV� 
&UDIW�   7HQ���WRQ�5DQJHU�FODVV�ILJKWHUV 
)XHO�7UHDWPHQW�  1R�)XHO�6FRRSV��RQERDUG�3XULILFDWLRQ�SODQW� 
0DJD]LQH�  �����([WUD�0LVVLOHV 
&RVW�   ������0FU��������0FU�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH� ���ZHHNV�VWDQGDUG����ZHHNV�LQ�TXDQWLW\ 
1XPEHU�%XLOW�  ��  
 
&RPPHQWV�  &DUU\LQJ�HQRXJK�IXHO�IRU�WZR�VXFFHVVLYH�MXPSV��WKH�
$QJOHU�FODVV�ILJKWHU�FDUULHU�VLPSO\�VHUYHG�DV�D�VPDOO�EDWWOH�WHQGHU���0RGHOHG�
DIWHU�WKH�.HQWURQ�3DOO�%HDUHU�FODVV�FDUULHU��WKH�$QJOHU�VXIIHUV�JUHDWO\�IURP�LWV�
ORZHU�WHFK�OHYHO���7KXV�WKH�$QJOHU�KDV�D�VLJQLILFDQWO\�ORZHU�FDSDFLW\�WR�FDUU\�
VPDOO�FUDIW�GHVSLWH�EHLQJ�����WRQV�ODUJHU�WKDQ�WKH�3DOOEHDUHU��)RUWXQDWHO\��WKH�
$QJOHU�GRHV�KDYH�RQH�DGYDQWDJH�WKH�3DOOEHDUHU�GRHV�QRW���,W�KDV�D�GHIHQVLYH�
FDSDELOLW\�LQ�WKH�IRUP�RI�VL[�WULSOH�VDQG�FDVWHU�WXUUHWV���:KLOH�WKLV�GRHV�QRW�
JLYH�WKH�FDUULHU�D�GLUHFW�RIIHQVLYH�FDSDELOLW\�LW�GRHV�DOORZ�IRU�WKH�VKLS�WR�VWD\�
ORQJHU�DQG�QRW�UHO\�DV�KHDYLO\�RQ�LWV�ILJKWHUV�DV�WKH�3DOO�%HDUHU�GRHV�� 
 'XULQJ�WKH�).:���VHYHUDO�RI�WKHVH�YHVVHOV�ZKHUH�XSJUDGHG�WR�FDUU\�
WHFK�OHYHO����ZHDSRQU\�ZKLFK�ZKHUH�SXUFKDVHG�IURP�.HQWURQ���7KHVH�VKLSV�
PDQDJHG�WR�SHUIRUP�EHWWHU�WKDQ�WKH�RWKHU�YHVVHOV�QRW�VR�HTXLSSHG����
$GGLWLRQDOO\��RQH�WDFWLF�GHYHORSHG�E\�WKH�9\NQV�ZDV�WR�NHHS�WKH�ILJKWHUV�
DWWDFKHG�GXULQJ�FRPEDW��DQG�KDYH�WKHP�ILUH�WKHLU�PLVVLOHV�DV�RQH�VDOYR��
$OORZLQJ�IRU�D�PXFK�PRUH�HIIHFWLYH�DWWDFN�OLQNHG�WR�WKH�PRUH�SRZHUIXO�
FRPSXWHU�RQ�WKH�VKLS� 

� 

+HURQ�+HURQ� 
 
 7KH�+HUH�V\VWHP�DOZD\V�VXIIHUHG�IURP�D�ODFN�RI�6RSKRQW�UHVRXUFHV�
IRU�GHYHORSPHQW�RI�LQGXVWULHV�LQ�WKH�V\VWHP���7R�FRXQWHU�WKLV�WKH\�SRXUHG�D�
JUHDW�GHDO�RI�WLPH�DQG�HIIRUW�LQ�WR�UHVHDUFKLQJ�URERWLFV�DQG�FRPSXWHUV���7KLV�������
UHVHDUFK�KHOSHG�WR�LPSURYH�WKH�HIILFLHQF\�RI�LWV�LQGXVWULDO�FDSDELOLW\�DOORZLQJ�
WKHP�WR�TXLFNO\�RXW�SURGXFH�QHDUE\�V\VWHPV�ZLWK�IDU�ODUJHU�SRSXODWLRQV���1RW�
RQO\�GLG�WKH\�RXW�SURGXFH�LQ�TXDQWLW\��EXW�WKH\�ZHUH�DEOH�WR�JHW�WKH�TXDOLW\�RI�
SURGXFWV�WR�D�YHU\�KLJK�OHYHO�DW�D�YHU\�ORZ�FRVW���2YHU�WKH�\HDUV�WKLV�DGYHUVHO\�
DIIHFWHG�WKH�HFRQRPLHV�RI�VHYHUDO�QHDUE\�V\VWHPV���7KHVH�V\VWHPV�WKHQ�
IRUPHG�D�FRDOLWLRQ�LQ�WKH�7DODQL�6HQDWH�WKDW�SXVKHG�WKURXJK�DQG�SDVVHG�D�
UHVROXWLRQ�EDQQLQJ�WKH�PDVV�XVH�RI�LQWHOOLJHQW�LQGXVWULDO�URERWV���2QFH�WKH�
OHJLVODWLRQ�ZDV�HQDFWHG��WKH�+HUH�V\VWHP¶V�HFRQRP\�ZDV�ZUHFNHG�DQG�QHYHU�
UHFRYHUHG�XQWLO�+RUDWLR�(VTXGUD\�FDPH�WR�SRZHU��� 
 (VTXGUD\�PDQDJHG�WR�FUHDWH�D�URERW�IDFWRU\�XQGHU�WKH�VXUIDFH�RI�WKH�
SODQHW�+HURQ�LQ�WKH�RXWHU�UHDFKHV�RI�WKH�+HUH�V\VWHP���7KLV�IDFWRU\�VWDUWHG�RXW�
DV�D�VPDOO�PLQLQJ�IDFLOLW\�GLJJLQJ�XS�YDULRXV�PDWHULDOV�XVLQJ�OHJDOO\�PDGH�
PDLQWHQDQFH�URERWV���(VTXGUD\�ZRXOG�WKHQ�UHSURJUDP�WKH�URERWV�WR�EXLOG�
UHSODFHPHQW�SDUWV�WKDW�ZHUH�WKHQ�XVHG�WR�EXLOG�QHZ�URERWV���2QFH�D��VXIILFLHQW�
QXPEHU�RI�PDLQWHQDQFH�URERWV�ZHUH�EXLOW��WKH\�ZHUH�DJDLQ�UHSURJUDPPHG�WR�
EXLOG�SDUWV�IRU�VHOI�UHSDLULQJ�ZDUERWV���7KHVH�SDUWV�ZHUH�WKHQ�XVHG�WR�TXLFNO\�
EXLOG�D�YDVW�DUP\�RI�ZDUERWV���2QFH�D�ODUJH�HQRXJK�DUP\�ZDV�FUHDWHG���VHYHUDO�
URERW�EUDLQV�ZHUH�LQVWDOOHG�LQ�DYDLODEOH�VKXWWOH�FUDIW�LQ�SUHSDUDWLRQ�IRU�WKH�
LQYDVLRQ�RI�WKH�V\VWHP¶V�PDLQ�ZRUOG���7KURXJKRXW�WKH�FRQVWUXFWLRQ�RI�WKLV�
DUP\��VHYHUDO�GLVDIIHFWHG�IRUPHU�PLOLWDU\�SHUVRQQHO�DVVLVWHG�ZLWK�WKH�SODQ��
SURYLGLQJ�WKH�PXFK�QHHGHG�VSRQWDQHLW\�WKDW�DQ�DOO�URERW�DUP\�ZRXOG�ODFN���
$IWHU�WKH�7DODQL�(PSLUH�IHOO�DSDUW��(VTXGUD\�ODXQFKHG�KLV�UDJWDJ�LQYDVLRQ�IOHHW�
DQG�FRQTXHUHG�WKH�PDLQ�ZRUOG�RI�KLV�V\VWHP���7KH�+RPH�:RUOG�'HIHQVH�
/HDJXH�ZDV�VXUSULVHG�DQG�IHOO�TXLFNO\�WR�WKH�PLOLWDU\�PLJKW�RI�WKH�+HURQ�
DUP\���2QFH�KH�FRQTXHUHG�WKH�V\VWHP��(VTXGUD\�OHIW�WKH�JRYHUQPHQW�RI�WKH�
V\VWHP�DV�LW�VWRRG��EXW�QRZ�DOO�ZRUOGV�LQ�WKH�V\VWHP�RZHG�KLP�WD[HV�DQG����
IHDOW\���,Q�UHWXUQ�KH�JXDUDQWHHG�WKH�SURWHFWLRQ�RI�WKH�V\VWHP�DQG�D�UHVXUJHQFH�
RI�WKHLU�HFRQRP\���1RZ�WKDW�WKH�PDVV�XVH�RI�URERWV�ZDV�³OHJDO´��(VTXGUD\�
TXLFNO\�WXUQHG�WR�EXLOGLQJ�D�IOHHW�RI�ZDUVKLSV�WR�SURMHFW�KLV�HPSLUH¶V�SRZHU�WR�
RWKHU�V\VWHPV�DQG�WR�GHIHQG�KLV�KRPH�IURP�LQYDVLRQ�E\�WKH�OLNHV�RI�/RUG�
.HQWURQ�DQG�RWKHU�ZRXOG�EH�HPSLUH�EXLOGHUV� 



� 

 
6FRXW�([SORUHU� ;6-�������-������-�����-�����WRQV 
�� %DWWHULHV�EHDULQJ ������������������������ 
�������� %DWWHULHV��������������������������������������� 

)XHO ���WRQV��(3 ���$JLOLW\-���7HFK�/HYHO�����&DUJR� ���WRQV 
 
7RQQDJH�  ����WRQV�VWDQGDUG 
&UHZ�   ��RIILFHU� 
3HUIRUPDQFH�  3RZHU�SODQW-���-XPS����$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ��KDUG�SRLQW� 
$UPDPHQW�  ��GXDO�PRXQWHG�IXVLRQ�JXQ�WXUUHW� 
'HIHQVHV�������������� $UPRUHG�+XOO�)DFWRU�� 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�SXULILFDWLRQ�LQVWDOOHG 
&RVW�    
&RQVWUXFWLRQ�7LPH�� ���ZHHNV�������ZHHNV�LQ�TXDQWLW\  
1XPEHU�%XLOW�  ��  
&RPPHQWV���  7KH�6FRXW�([SORUHU�ZDV�XVHG�E\�WKH�+HURQ�QDY\�WR�
PRQLWRU�V\VWHPV�WDUJHWHG�IRU�LQYDVLRQ�RU�WKDW�ZHUH�EHOLHYHG�WR�EH�WDUJHWHG�IRU�
LQYDVLRQ�E\�RWKHU�QDYLHV���7R�HQVXUH�WKH�VKLS�FRXOG�MXPS�RXW�RI�D�V\VWHP�WR�
UHODWLYH�VDIHW\�LW�FDUULHG����WRQV�RI�H[WUD�IXHO���7KLV�ZRXOG�EH�XVHG�LQ�DQ�
HPHUJHQF\�WR�HVFDSH�DQ�RFFXSLHG�V\VWHP�ZKHUH�WKH�VFRXW�KDG�EHHQ�GHWHFWHG���
7KH�VFRXW�ZRXOG�MXPS�LQWR�GHHS�VSDFH�RQH�SDUVHF�DZD\�IURP�LWV�DVVLJQHG�
ORFDWLRQ�DQG�ZKHQ�LW�GLG�QRW�UHSRUW�EDFN�WR�+HURQ��D�UHVFXH�VKLS�ZRXOG�EH�
GLVSDWFKHG�WR�WKH�SUHGHWHUPLQHG�ORFDWLRQ�IRU�SLFN�XS�DQG�RU�UHIXHOLQJ���7KLV�
DGDSWDWLRQ�DOORZHG�+HURQ�VFRXWV�WR�WDNH�RQ�PRUH�ULVN\�PLVVLRQV�ZKLOH�VWLOO�
LPSURYLQJ�RQ�WKHLU�VXUYLYDELOLW\���7KHVH�VKLSV�ZHUH�DOVR�XVHG�WR�KDUDVV�
PHUFKDQW�WUDIILF�DV�WKHLU�IXVLRQ�WXUUHW�FRXOG�TXLFNO\�GDPDJH�DQ\�VPDOO�
PHUFKDQW�VKLSV�WKDW�WKH\�UDQ�DFURVV� 

�� 

9\NQ�.HQWURQ������ 
7KH�9\NQV�EXLOW�D�VPDOO�IOHHW�RI�MXPS�FDSDEOH�VKLSV�XVLQJ�

ZHDSRQV�V\VWHPV�SXUFKDVHG�IURP�.HQWURQ�DQG�XWLOL]LQJ�MXPS�WHFKQRORJ\�
WKH\�KDG�JDLQHG�IURP�UHSDLULQJ�D�GDPDJHG�.HQWURQ�YHVVHO���:KLOH�WKH�
IOHHW�ZDV�DEOH�WR�VXFFHVVIXOO\�H[SORUH�VHYHUDO�QHDUE\�V\VWHPV�LW�ZDV�
VHYHUHO\�KDPSHUHG�E\�WKH�OLPLWDWLRQV�RI�WKHLU�MXPS�UDQJH�DQG�DYDLODEOH�
FRPSXWHU�WHFKQRORJ\���+DG�WKH�9\NQV�EHHQ�DEOH�WR�VHFXUH�VHYHUDO��PRUH�
SRZHUIXO�FRPSXWHUV�IURP�.HQWURQ�WKH\�PLJKW�KDYH�KDG�D�IOHHW�WKDW�HYHQ�
.HQWURQ�ZRXOG�QRW�KDYH�EHHQ�DEOH�WR�GHIHDW���+RZHYHU��ZKHQ�WKH�IOHHW�
HQJDJHG�WKH�5DEXODQV�QHDU�WKH�HQG�RI�WKH�ZDU��WKH\�GLG�PDQDJH�WR�
VHYHUHO\�GDPDJH�VHYHUDO�5DEXOD�FUDIW���8QIRUWXQDWHO\��WKH\�ZHUH�XQDEOH�
WR�RYHUFRPH�WKH�5DEXODQV�VXSHULRU�QXPEHUV�DQG�LQ�WKH�HQG�WKH�9\NQV�
ORVW�VHYHUDO�ILJKWHUV�DQG�WZR�VWDUVKLSV�WR�WKH�5DEXODQV���$IWHU�WKH�ZDU�WKH�
IOHHW�ZDV�XVHG�LQ�DQ�DQWL-SLUDF\�UROH����,W�FXUUHQWO\�SDWUROV�WKH�9\NQ�
V\VWHP�XVLQJ�LWV�MXPS�GULYHV�WR�PRYH�WKURXJKRXW�WKH�V\VWHP�LQ�DQ�
DWWHPSW�WR�NHHS�SLUDWHV�DQG�FRPPHUFH�UDLGHUV�IURP�JXHVVLQJ�WKHLU�
ORFDWLRQ�DQG�GHVWLQDWLRQV� 

 
 
 
 



�� 

6\VWHP�'HIHQVH�%RDW� 3)-$���$%�-������-�����-������WRQV 
������������ %DWWHULHV��������������   ������ 
 %DWWHULHV�EHDULQJ ���������  ������ 

)XHO ����WRQV��(3 �����$JLOLW\-�����0DULQHV��7HFK�/HYHO�� 
 

7RQQDJH�  �����WRQV�VWDQGDUG 
&UHZ�   ���RIILFHUV����UDWLQJV� 
3HUIRUPDQFH�  3RZHU�SODQW-��������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ���KDUG�SRLQWV�������-WRQ�%D\� 
$UPDPHQW� ���WULSOH�PLVVLOH�WXUUHWV�RUJDQL]HG�LQWR���EDWWHULHV��

DQG������-WRQ�SDUWLFOH�DFFHOHUDWRU�ED\� 
'HIHQVHV�  1RQH 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG��QR�SXULILFDWLRQ�� 
&RVW�   ��������0FU������������0FU�LQ�9ROXPH 
&RQVWUXFWLRQ�7LPH� ����ZHHNV�6WDQGDUG����ZHHNV�LQ�9ROXPH 
1XPEHU�%XLOW�  �  
 
&RPPHQWV���  7KH�5DSWRU�FODVV�RI�6'%�ZDV�SURGXFHG�TXLFNO\�E\�
WKH�5DEXODQV�DV�D�VWRSJDS�PHDVXUH�IRU�GHIHQGLQJ�WKHLU�KRPH���$V�WKH�ZDU�
SURJUHVVHG��WKH�5DEXODQV�KDG�KRSHG�WKH\�ZRXOG�EH�VSDUHG�DQ\�IRUP�RI�DFWLRQ���
8QIRUWXQDWHO\��ZKLOH�WKH�IRUFHV�RI�.HQWURQ�DQG�+HURQ�ZKHUH�FRQWHQW�WR�LJQRUH�
5DEXOD��WKH�9\NQV�KDG�SODQHG�RQ�FDUYLQJ�RXW�DQ�HPSLUH�IRU�WKHPVHOYHV�DQG�
PDQDJHG�WR�VHQG�D�IOHHW�WR�5DEXOD���+RZHYHU��WKH�5DEXODQV�ZHUH�SUHSDUHG�DQG�
FDXJKW�WKH�9\NQV�RII�JXDUG�ZKLOH�WKH\�UHIXHOHG��7KH�5DSWRU�VKLSV�DWWDFNHG�WKH�
9\NQV�ZKHQ�WKH\�ZHUH�PRVW�YXOQHUDEOH��FULSSOLQJ�VHYHUDO�RI�WKH�VKLSV�DQG�
IRUFLQJ�WKHP�WR�UHWUHDW�IURP�WKH�V\VWHP�   

� 

'HVWUR\HU�(VFRUW� '(-$����*�-������-�����-������WRQV 
 %DWWHULHV�EHDULQJ ������������� ����������� 
������������ %DWWHULHV���������������������������� ����������� 
)XHO ����WRQV��(3 ������$JLOLW\-������0DULQHV�LQ�ORZ�EHUWKV��7HFK�/HYHO��� 
7RQQDJH�  �����WRQV�VWDQGDUG 
&UHZ�   ��RIILFHUV�DQG����UDWLQJV 
3HUIRUPDQFH�  3RZHU�SODQW-�������(3����-XPS����$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ���KDUG�SRLQWV�������WRQ� 
$UPDPHQW� ���GXDO�IXVLRQ�JXQ�WXUUHWV� 
'HIHQVHV� +XOO�DUPRU����������WRQ�UHSXOVRU�ED\� 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�VFRRSV�DQG�IXHO�SXULILFDWLRQ�LQVWDOOHG 
&RVW�   ���������0FU  
&RQVWUXFWLRQ�7LPH� ����ZHHNV������ZHHNV�LQ�TXDQWLW\ 
1XPEHU�%XLOW�  ��  
&RPPHQWV���  $V�LV�QRUPDO�IRU��+HURQ�VKLSV��WKLV�FODVV�ZDV�QRW�
JLYHQ�D�QDPH��7KXV�WKLV�FODVV�RI�VKLSV�LV�UHIHUUHG�WRR�VLPSO\�DV�'HVWUR\HU��
(VFRUWV���7KH�ILUVW�VKLS�RI�WKLV�FODVV�LV�UHIHUUHG�WR�DV�'(�����DQG�WKH�FUHZ�LV�
PDGH�XS�RI�D�FRPELQDWLRQ�RI�KXPDQV�DQG�URERWV�ZLWK�WKH�URERWV��PDNLQJ�XS�
WKH�UDWLQJV�DQG�DOO�RI�WKH�RIILFHU�VORWV�ILOOHG�E\�KXPDQV���7KH�PDMRU�SUREOHP�
ZLWK�WKLV�FODVV�RI�VKLSV�LV�LWV�VRUW�MXPS�GLVWDQFH�RI�RQO\���SDUVHFV���7KLV�GHVLJQ�
IODZ�FDXVHG�WKH�+HURQ�IOHHW�WR�EH�VSOLW�RQ�WR�WZR�JURXSV�GXULQJ�WKH�ZDU���7KH�
ILUVW�JURXS�FRQVLVWHG�RI�WKH�-XPS�WKUHH�FDSDEOH�VKLSV�DQG�WKH�RWKHU�FRQWDLQHG�
WKH�-XPS�WZR�VKLSV��7KH�-XPS�WZR�VKLSV�EHLQJ�VPDOOHU�DQG�OHVV�ZHOO�DUPHG�
WKDQ�WKHLU�RSSRQHQWV��ZHUH�DOPRVW�FRPSOHWHO\�ORVW�DW�WKH�ILUVW�EDWWOH�RI�0LGZD\�
3RLQW���%HFDXVH�WKH�DYDLODEOH�ILUH�SRZHU�IRU�WKLV�IOHHW�ZDV�LQVXIILFLHQW�WR�ILQLVK�
RII�WKH�RSSRVLQJ�.HQWURQ�IOHHW�WKH�+HUHRQ�IOHHW�ZDV�IRUFHG�LQWR�D�GHIHQVLYH�
SRVWXUH�XQWLO�EHWWHU�GHVLJQHG�VKLSV�EHFDPH�DYDLODEOH���$GGLWLRQDOO\��GXULQJ�
WKDW�VDPH�EDWWOH�LW�ZDV�UHDOL]HG�WKDW�IXVLRQ�JXQV�GLG�SURYH�WR�EH�D�JRRG�
VHOHFWLRQ�IRU�ERWK�GHIHQVH�DQG�RIIHQFH���+RZHYHU��EHFDXVH�WKH�VKLSV�FRXOG�
DWWDFN�ZLWK�WKHLU�IXVLRQ�JXQV�RQO\�DW�FORVH�UDQJH��WKH�IRUFHV�RI�.HQWURQ�ZHUH�
DEOH�WR�VSRW�WKH�WUHQG�LQ�WKHLU�WDFWLFV��DQG�GLG�HYHU\WKLQJ�LQ�WKHLU�SRZHU�WR�NHHS�
WKH�+HURQV�DW�ORQJ�UDQJH�ZKLOH�WKH\�VRIWHQHG�WKHP�XS�ZLWK�PLVVLOH�DQG�ODVHU�
ILUH� 



�� 

)LJKWHU�&DUULHU� )&-$������-������-�����-�������WRQV 
 %DWWHULHV�EHDULQJ ������������������ 
������������ %DWWHULHV����������� ������������������ 

)XHO ����WRQV��(3 ����$JLOLW\-���7HFK�/HYHO�������ILJKWHUV 
 
7RQQDJH�  �����WRQV�VWDQGDUG 
&UHZ�   ��RIILFHUV�DQG���UDWLQJV 
3HUIRUPDQFH�  3RZHU�SODQW-������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO���FRPSXWHU� 
+DUG�SRLQWV�  ���KDUG�SRLQWV��������WRQ�ED\ 
$UPDPHQW� 1RQH 
'HIHQVHV� ���WULSOH�VDQG�FDVWHU�WXUUHWV�������-WRQ� 
 UHSXOVRU�ED\� 
&UDIW�   ���.DPLND]H�)LJKWHUV�LQ�WKUHH�VTXDGURQV 
)XHO�7UHDWPHQW�  IXHO�SXULILFDWLRQ�LQVWDOOHG 
&DUJR�   ���7RQV 
&RVW�   �������0FU��6LQJO\���������0FU�LQ�4XDQWLW\ 
&RQVWUXFWLRQ�7LPH� ����ZHHNV�����ZHHNV�LQ�TXDQWLW\� 
1XPEHU�%XLOW�  �  
&RPPHQWV�  7KH�)LJKWHU�&DUULHU��)&��FODVV�RI�VKLSV�ZDV�XVHG�
QRW�RQO\�WR�WUDQVSRUW�ILJKWHUV�WR�EDWWOH��EXW�DOVR�WR�FROOHFW�XS�WKH�ZUHFNDJH�DIWHU�
WKH�EDWWOH���7KH�IORWVDP�DQG�MHWVDP�RI�EDWWOH�ZRXOG�EH�SLFNHG�XS�DQG�JDWKHUHG�
LQWR�ODUJH�FRQWDLQHUV�KDQJLQJ�RII�WKH�VLGH�RI�WKH�VKLS��7KHVH�ZHUH�GHVLJQHG�WR�
EH�TXLFNO\�XQIROGHG�DQG�SXW�LQWR�XVH�DV�QHHGHG���0DQ\�GHVLJQ�LPSURYHPHQWV�
ZHUH�JDLQHG�WKURXJK�WKLV�RYHUW�PHWKRG�RI�FROOHFWLQJ�EDWWOHILHOG�LQWHOOLJHQFH���
2QFH�IXOO\�ORDGHG�ZLWK�GHEULV��WKH�VKLS�ZRXOG�UHWXUQ�WR�+HURQ�ZKHUH�LW�ZRXOG�
RII�ORDG�LWV�FDUJR�DQG�WKHQ�UHDUP�ZLWK����QHZ�NDPLND]H�ILJKWHUV� 
 2QH�GHVLJQ�QRWH�IRU�WKLV�VKLS�GHDOV�ZLWK�WKH�XVH�RI�URERWLF�VPDOO�
FUDIW���%HFDXVH�WKH�URERW�SLORWV�DUH�EXLOW�LQ�WR�WKH�NDPLND]H�ILJKWHUV�WKHUH�LV�QR�
QHHG�WR�SURYLGH�WKHP�ZLWK�OLYLQJ�VSDFH�DERDUG�WKH�PRWKHU�VKLS���7KLV�IXUWKHU������
UHGXFHV�WKH�FUHZ�UHTXLUHPHQWV�DV�D�VXSSRUW�FUHZ�DUH�QRW�UHTXLUHG�WR�DWWHQG�WR�
WKH�UHSODFHG�OLYLQJ�SLORWV���7KLV�DOORZV�WKH�)&�WR�FDUU\�IDU�PRUH�VPDOO�FUDIW�
WKDQ�ZRXOG�EH�QRUPDO�IRU�D�VKLS�FDUU\LQJ�OLYLQJ�SLORWV� 
 $IWHU�RQH�RI�WKH�EDWWOHV�RI�0LGZD\�3RLQW�WKH�IRUFHV�RI�.HQWURQ�JRW�
DERDUG�RQH�RI�WKHVH�VKLSV�DQG�ZHUH�VWXQQHG�WR�ILQG�WKH�ERGLHV�RI�RQO\�VL[��
FUHZPHQ���,W�ZDV�DW�ILUVW�WKRXJKW�WKDW�WKH�UHVW�KDG�EHHQ�HMHFWHG�IURP�WKH�VKLS�
ZKHQ�LWV�KXOO�ZDV�EUHDFKHG�LQ�FRPEDW���%XW�DIWHU�ORRNLQJ�WKH�VKLS�RYHU��WKH�
,QWHO�RIILFHU�UHDOL]HG�WKHUH�ZHUH�RQO\�IRXU�VWDWHURRPV� 

�� 

 
6\VWHP�'HIHQVH�%RDW� 0)-$���$%�-������-�����-������WRQV 
������������ %DWWHULHV�����������  �������������������������������� 
 %DWWHULHV�EHDULQJ  ������������������� 

)XHO ����WRQV��(3 ����$JLOLW\-�����0DULQHV��7HFK�/HYHO�� 
 
7RQQDJH�  �����WRQV�VWDQGDUG 
&UHZ�   ���RIILFHUV����UDWLQJV� 
3HUIRUPDQFH�  3RZHU�SODQW-�������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ���KDUG�SRLQWV� 
$UPDPHQW� ��WULSOH�PLVVLOH�WXUUHWV�RUJDQL]HG�LQWR� 
 ��EDWWHULHV����WULSOH�EHDP�ODVHU�WXUUHW� 
'HIHQVHV�  ��WULSOH�VDQG�FDVWHU�WXUUHW 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG��QR�SXULILFDWLRQ�� 
&RVW�   ��������0FU������������0FU�LQ�9ROXPH 
&RQVWUXFWLRQ�7LPH� ����ZHHNV�6WDQGDUG����ZHHNV�LQ�9ROXPH 
1XPEHU�%XLOW�  �  
 
&RPPHQWV��  :KLOH�WKH�&XGJHO�LV�WKH�RQO\�VKLS�RI�LWV�FODVV�VR�
IDU��LW�LV�GHVLJQHG�WR�VKLHOG�IURP�VHQVRUV�DQ\�DWWDFN�FUDIW�WKDW�PD\�IROORZ�
EHKLQG�LW���7KH�&XGJHO�ORRNV�PXFK�ODUJHU�WKDQ�LW�LV�ZKHQ�LW�PRYHV������
WRZDUGV�\RX�KHDG�RQ���7KH�5DEXODQV�XVHG�WKLV�VKLS�DV�D�GHFR\�WR�GLVWUDFW�
WKH�9\NQV�LQWR�WKLQNLQJ�WKDW�WKH�5DEXODQV�KDG�RQO\�RQH�VKLS�GHIHQGLQJ�
WKH�V\VWHP���2QO\�SHUFHLYLQJ�RQH�VKLS��WKH�9\NQV�LJQRUHG�LW�WHPSRUDULO\�
DQG�SURFHHGHG�WR�UHIXHO�WKHLU�IOHHW��7KLV�DOORZHG�WKH�5DSWRU�&ODVV�VKLSV�
WR�DWWDFN�ZLWK�VXUSULVH�DV�WKH\�MXPSHG�WKH�9\NQV�IURP�EHKLQG�D�VPDOO�
VKHSKHUG�PRRQ�RUELWLQJ�WKH�*DV�*LDQW�&LVDE� 
 � � 



�� 

 
)LJKWHU�(VFRUW� )(-�������-������-�����-����WRQV 
 6TXDGURQ�9DOXHV�������������-����� 
������������ %DWWHULHV�  ����������������� 
 %DWWHULHV�EHDULQJ  ���� 

)XHO ��WRQV��(3 ����$JLOLW\-��7HFK�/HYHO�� 
 
7RQQDJH�  ���WRQV�VWDQGDUG 
&UHZ�   ��SLORW� 
3HUIRUPDQFH�  3RZHU�SODQW-�������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO���FRPSXWHU� 
+DUG�SRLQWV�  ��KDUG�SRLQW� 
$UPDPHQW�  ��WULSOH�PLVVLOH�ODXQFKHU 
'HIHQVHV�  1RQH 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG��QR�SXULILFDWLRQ�� 
&RVW�   ������0&5�������0&5�LQ�9ROXPH��
&RQVWUXFWLRQ�7LPH������� ���ZHHNV�6WDQGDUG����LQ�9ROXPH� 
1XPEHU�%XLOW�  ���RUJDQL]HG�LQWR���VTXDGURQV 
  
&RPPHQWV�  7KH�)���E¶V�ZHUH�WKH�PDLQVWD\�RI�WKH�5DEXODQ�
GHIHQVHV��6PDOO�LQ�VL]H�DQG�ODUJH�LQ�QXPEHU��WKH�5DEXODQV�XVHG�WKHVH�
FUDIW�WR�SDWURO�WKH�V\VWHP�DQG�WR�PRQLWRU�PHUFKDQW�WUDIILF���'XULQJ�WKH�
EDWWOH�RI�5DEXOD��WKH�ILJKWHUV�WKDW�ZHUH�DW�WKH�QDYDO�EDVH�RQ�6LWVXH���
VFUDPEOHG�DQG�IROORZHG�EHKLQG�WKH�&XGJHO��WDNLQJ�DGYDQWDJH�RI�
&XGJHO¶V�VL]H�WR�VKLHOG�WKHP�IURP�WKH�9\NQ�VHQVRUV���$V�WKH�&XGJHO�
ILQDOO\�VZRRSHG�LQ�WR�VXSSO\�D�FURVV�ILUH�ZLWK�WKH�5DSWRUV��WKH�I���E¶V�
VSUHDG�RXW�DQG�SURYLGHG�D�VFUHHQ�DJDLQVW�WKH�9\NQ�ILJKWHUV�DQG�PLVVLOHV���
:KLOH�VHYHUDO�RI�WKH�ILJKWHUV�ZHUH�ORVW�GXULQJ�WKH�HQJDJHPHQW��WKHLU��������������
HIIHFWLYHQHVV�DW�SURWHFWLQJ�WKH�PDLQ�VKLSV�ZDV�QRW�ORVW�RQ�WKH�WDFWLFLDQV���
7KH�XVH�RI�ILJKWHUV�RQ�WKDW�IDWHIXO�GD\�VHUYHV�DV�D�VWDQGDUG��ZKLFK�DOO�
RWKHU�ILJKWHU�RSHUDWLRQV�DUH�PHDVXUHG�DJDLQVW�WKURXJK�RXW�WKH�VXEVHFWRU�� 

�� 

 
 
.DPLND]H�)LJKWHU ��.)-�������-������-�����-������WRQV 
 6TXDGURQ�9DOXHV�������������-����� 
������������ %DWWHULHV���������������������������������������������� 
 %DWWHULHV�EHDULQJ �������������������������������� 

)XHO ��WRQV��(3 ��������$JLOLW\-���7HFK�/HYHO��� 
 
7RQQDJH�  ���WRQV�VWDQGDUG 
&UHZ�   ��URERWLF�SLORW� 
3HUIRUPDQFH�  3RZHU�SODQW-��������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO���FRPSXWHU� 
+DUG�SRLQWV�  ��KDUG�SRLQW� 
$UPDPHQW�  ��PLVVLOH�ODXQFKHUV 
'HIHQVHV�  1RQH 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG��QR�SXULILFDWLRQ�� 
&RVW�   ������0FU�������0FU�LQ�4XDQWLW\ 
0DJD]LQH�  ���H[WUD�PLVVLOHV 
&RQVWUXFWLRQ�7LPH� ���ZHHNV�����LQ�TXDQWLW\� 
1XPEHU�%XLOW�  8QNQRZQ��DVVXPHG�WR�EH�RYHU�RQH�WKRXVDQG� 
&RPPHQWV���  $V�RULJLQDOO\�GHVLJQHG��.DPLND]H�ILJKWHUV�KDYH�QR�
EULGJH���,QVWHDG�D�EXLOW-LQ�URERW�EUDLQ�FRQWUROV�WKHP�PDNLQJ�WKHP�IXOO\�IOHGJHG�
URERWV���7KHVH�URERWLF�ILJKWHUV�ZRXOG�DWWDFN�DQ�HQHP\�VKLS�XQWLO�WKH\�ZHUH�
DOPRVW�RXW�RI�DPPXQLWLRQ�DQG�WKHQ�WKH\�ZRXOG�SHUIRUP�D�VXLFLGH�UXQ�RQ�WKH�
WDUJHW�VKLS�DWWHPSWLQJ�WR�FDXVH�DV�PXFK�GDPDJH�DV�SRVVLEOH�E\�WDUJHWLQJ�
H[KDXVW�SRUWV�DQG�RU�ODQGLQJ�ED\V���$V�WKH�URERW�GLG�QRW�IHDU�LWV�RZQ�GHDWK��LW�
ZRXOG�FDUU\�RXW�WKLV�PLVVLRQ�ZLWK�JUHDW�VSHHG�DQG�HIILFLHQF\� 
 7KLV�FUDIW�FDXVHG�D�JUHDW�GHDO�RI�GDPDJH�WR�WKH�.HQWURQ�IOHHW�XQWLO�
.HQWURQ�WHDPHG�XS�ZLWK�2SHFLD���2QFH�ZRUNLQJ�WRJHWKHU�WKH�2SHFLDQV�ZLWK�
WKHLU�KHDYLO\�DUPRUHG�VKLSV�FRXOG�WDNH�WKH�EUXQW�RI�WKH�+HURQ�NDPLND]HV�ZKLOH�
WKH�.HQWURQ�IRUFHV�GHDOW�ZLWK�WKH�UHVW�RI�WKH�+HURQ�PHQDFH���7KHVH�FUDIW�DUH�
PRUH�UHVSRQVLEOH�IRU�WKH�.HQWURQ�2SHFLDQ�DOOLDQFH�WKDQ�DQ\�RWKHU�IDFWRU�WKH� 
.HQWURQ�$OOLDQFH�SURSDJDQGD�PD\�VXJJHVW� 
 
 



�� 

%DWWOH�&UXLVHU� %&-'���$*�-������-�����-�������WRQV 
������������ %DWWHULHV������������ �������������������������� 
 %DWWHULHV�EHDULQJ �������������������������� 
)XHO �����WRQV��(3 ����$JLOLW\-���7HFK�/HYHO���������PDULQHV�LQ�ORZ�EHUWKV� 
&DUJR�����7RQV������WRQ�0DJD]LQH� 
 
7RQQDJH�  �����WRQV�VWDQGDUG 
&UHZ�   ���RIILFHUV�DQG����UDWLQJV������PDULQHV� 
   LQFOXGLQJ����LQ�ORZ�EHUWKV 
3HUIRUPDQFH�  3RZHU�SODQW-�������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ���KDUG�SRLQWV�������WRQ�%D\�������WRQ�ED\V 
$UPDPHQW� �����WRQ�PLVVLOH�ED\������WRQ�IXVLRQ�JXQ�ED\�� 
 ������WRQ�SDUWLFOH�DFFHOHUDWRU�ED\����EDWWHULHV�RI����

WULSOH�/DVHU�WXUUHWV����EDWWHU\�RI����GXDO�3ODVPD�
WXUUHWV� 

'HIHQVHV� ��EDWWHULHV�RI����WULSOH�6DQG�FDVWHU�WXUUHWV��������
WRQ�UHSXOVRU�ED\��DQG���1XFOHDU�GDPSHU� 

&UDIW�   1RQH� 
)XHO�7UHDWPHQW�  )XHO�VFRRSV�DQG�IXHO�SXULILFDWLRQ�LQVWDOOHG 
&RVW�   ��������0FU����������LQ�TXDQWLW\� 
&RQVWUXFWLRQ�7LPH� ����ZHHNV������ZHHNV�LQ�TXDQWLW\ 
1XPEHU�%XLOW�  2QH�GXULQJ�WKH�ZDU���0DQ\�PRUH�DIWHU�WKH�ZDU� 
&RPPHQWV�  &RPSOHWHG�QHDU�WKH�HQG�RI�WKH�ZDU��WKHVH�VKLSV�
ZHUH�WRR�ODWH�WR�VHULRXVO\�DIIHFW�WKH�RXWFRPH���+RZHYHU��WKH\�GLG�XVKHU�LQ�D�
QHZ�HUD�LQ�FRPEDW�FUDIW�XVHG�E\�WKH�FRPEDWDQWV�RI�WKH�ILUVW�.HQWURQ�:DU���
(YHU�VLQFH��DOO�QDYLHV�LQ�WKH�DUHD�VRXJKW�WR�FDUU\�DV�YDULHG�DQ�DVVRUWPHQW�RI�
ZHDSRQV�DV�SRVVLEOH���1RW�RQO\�GRHV�WKLV�UHGXFH�WKH�HIIHFW�RI�GDPDJH�WR�WKH�
ZHDSRQV�V\VWHPV��EXW�LW�DOVR�LQFUHDVHG�WKH�OLNHO\�KRRG�WKDW�D�VKLS�ZRXOG�
SHQHWUDWH�DQ�RSSRQHQW¶V�GHIHQVHV���$GGLWLRQDOO\��DIWHU�WKH�DSSHDUDQFH�RI�WKLV�
VKLS��ERWK�.HQWURQ�DQG�2SHFLD�VWDUWHG�EXLOGLQJ�PXFK�ODUJHU�DQG�PRUH�
SRZHUIXO�VKLSV��VWUHWFKLQJ�WKH�OLPLWV�RI�WKHLU�VKLS�EXLOGLQJ�DQG�WHFKQLFDO�
FDSDELOLWLHV�� 
 &XUUHQWO\�VHYHUDO�RI�WKH�+HURQ�%&¶V�DUH�VWLOO�LQ�VHUYLFH��DOWKRXJK�
WKHLU�HIIHFWLYHQHVV�LV�VRPHZKDW�VXVSHFW�DV�WKH�2SHFLDQV�KDYH�EXLOW�PXFK��
ODUJHU�VKLSV�WKDW�FDQ�TXLFNO\�GLVSDWFK�WKHVH�VKLSV�LQ�VLPXODWLRQ� 

�� 

5DEXOD�+HURQ������ 
 

�� 7KUHH�\HDUV�SULRU�WR�WKH�)DOO�RI�WKH�7DODQL�(PSLUH�WKH�'XNH�RI�
5DEXOD�DQG�LWV�VHQDWRU�ZHUH�DVVDVVLQDWHG�E\�XQNQRZQ�IRUFHV���7KLV�OHIW�
WKH�ZRUOG�XQGHU�WKH�UXOH�RI�D�\RXQJ�FKLOG�QDPHG�:\DWW�5HQVKDZ��DQG�LQ�
QHHG�RI�D�QHZ�VHQDWRU���'XNH�:\DWW�ZDV�WRR�\RXQJ����\HDUV�ROG���WR�
DFWXDOO\�UXOH�WKH�SODQHW�HIIHFWLYHO\���8QWLO�KH�FDPH�RI�DJH��WKH�ZRUOG�
ZRXOG�EH�UXOHG�E\�D�UHJHQW���,W�WRRN�VHYHUDO�\HDUV�IRU�WKH�5DEXODQ�FRXQVHO�
WR�VHOHFW�D�VXLWDEOH�UHJHQW��2QFH�KH�WRRN�RIILFH�WKH�5HJHQW�TXLFNO\�
VHOHFWHG�D�6HQDWRU�WR�UHSUHVHQW�WKH�ZRUOG�RQ�7DORQ���+RZHYHU��WKH�
SURFHVV�KDG�WDNHQ�VR�ORQJ�WKDW�5DEXOD�IDLOHG�WR�KDYH�DQ\�UHSUHVHQWDWLRQ�
LQ�WKH�VHQDWH�IRU�WZR�ORQJ�\HDUV���$UULYLQJ�ODWH�DW�WKH�ILQDO�PHHWLQJ�RI�WKH�
,PSHULDO��VHQDWH��WKH�5DEXODQ�VHQDWRU�ZDV�XQDEOH�WR�VHFXUH�DQ\�ILQDQFLDO�
JUDQWV�RU�HYHQ�WHFKQRORJ\�IRU�KLV�ZRUOG���+RZHYHU��WKH�VHQDWRU�ZDV�DEOH�
WR�PHHW�ZLWK�RWKHU�VHQDWRUV�IURP�OHVV�IRUWXQDWH�ZRUOGV�DQG�IRUJHG�DQ�
DOOLDQFH�ZKHUHE\�WKH\�H[FKDQJHG�ZKDW�WHFKQRORJ\�WKH\�GLG�KDYH���
8QIRUWXQDWHO\��ZLWKRXW�D�ODUJH�SRSXODWLRQ�DQG�ZLWK�RXW�WKH�PXFK�QHHGHG�
JUDQWV�RI�FDVK��WKH�5DEXODQV�ZHUH�OXFN\�WR�SLHFH�WRJHWKHU�ZKDW�WKH\�GLG���
7KH�5DEXODQ�)OHHW�FRQVLVWV�RI�WHFK�OHYHO���VKLSV�RI�OLPLWHG�VL]H�DQG�
QXPEHU���7KH�IOHHW�ZDV�DEOH�WR�MXVW�EDUHO\�KROG�RII�WKH�9\NQ�LQYDVLRQ�
IOHHW�GXULQJ�WKH�EDWWOH�IRU�5DEXOD���$IWHU�WKH�EDWWOH��WKH�5DEXODQV�
PDQDJHG�WR�EXLOG�D�MXPS�GULYH�ZLWK�WKH�LQIRUPDWLRQ�WKH\�JDLQHG�IURP�WKH�
RWKHU�ZRUOGV�WKDW�VKDUHG�GDWD�ZLWK�WKHP���2QH�RI�WKRVH�ZRUOGV�ZDV�LQ�WKH�
QHLJKERULQJ�V\VWHP�RI�.LQJGRPFRPH��ZKRP�WKH\�KDG�VLJQHG�D�PXWXDO�
SURWHFWLRQ�SDFN�ZLWK���7KH�5DEXODQV�KRSH�WKDW�E\�VKDULQJ�WKHLU�
NQRZOHGJH�ZLWK�WKH�SHRSOH�RI�.LQJGRPFRPH�WKH\�ZLOO�EH�DEOH�WR�
LPSURYH�WKHLU�WHFKQRORJ\�DQG�SHUKDSV�EXLOG�D�IOHHW�RI�VKLSV�WKDW�PLJKW�
SURWHFW�WKHP�DJDLQVW�.HQWURQ�DQG�WKH�9\NQV�� 
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6KLS�7UDQVSRUW� 47-.������-������-�����-����N�WRQV 
 %DWWHULHV  ����������$ ����� 
������������ %DWWHULHV�EHDULQJ ����������� ����� 
)XHO �����WRQV��(3 ����$JLOLW\-���7HFK�/HYHO��� 
 
7RQQDJH�  �������WRQV�VWDQGDUG 
&UHZ�   ���UDWLQJV����RIILFHUV 
3HUIRUPDQFH�  3RZHU�SODQW-�������(3��$JLOLW\����� 
(OHFWURQLFV�  PRGHO���FRPSXWHU 
+DUG�SRLQWV�  ����WXUUHW�KDUG�SRLQWV�������-WRQ�ED\V� 
$UPDPHQW�  1RQH 
'HIHQVHV�  ����7ULSOH�VDQG�FDVWHUV�RUJDQL]HG�LQWR���� 
   EDWWHULHV� 

�����WRQ�UHSXOVRU�ED\V 
&UDIW�   8S�WR������7RQV�RI�FDUULHG�FUDIW� 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG��QR�SXULILFDWLRQ� 
&RVW�   �������0&5�������0&5�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH�� ����ZHHNV�6WDQGDUG�����LQ�TXDQWLW\� 
1XPEHU�%XLOW�  �  
 
&RPPHQWV�  7KH�$UJR�FODVV�EDWWOH�WHQGHU�ZDV�XQLTXH�DPRQJ�
WKH�IRUFHV�LQYROYHG�LQ�WKH�ILUVW�.HQWURQ�ZDU���%XLOW�WR�WUDQVSRUW�ODUJH�
V\VWHP�GHIHQVH�ERDWV�LQWR�FRQWUROOHG�V\VWHPV��DQG�WR�IXQFWLRQ�DV�D�UHSDLU�
VKLS�DV�QHHGHG���7KH�$UJR�FODVV�WHQGHUV�SHUIRUPHG�WKHLU�WDVN�DGPLUDEO\���
7KH�FRQFHSW�ZDV�WKDW�DV�QHZ�6'%¶V�ZHUH�EXLOW��WKH\�ZRXOG�EH�IHUULHG�WR�
WKHLU�GHVWLQDWLRQ�E\�WKH�$UJRV�DQG�LI�UHSDLUV�ZHUH�QHHGHG��WKH�$UJR�FRXOG�
SHUIRUP�WKHP�RU�UHWXUQ�WKH�VWULFNHQ�YHVVHO�WR�2SHFLD�ZKHUH�PRUH�
H[WHQVLYH�UHSDLUV�FRXOG�EH�PDGH���$GGLWLRQDOO\��GXULQJ�SODQHWDU\�
LQYDVLRQV�WKH�$UJRV�FRXOG�VKXWWOH�WURRS�WUDQVSRUWV�WR�WKH�WDUJHW�V\VWHP���
,URQLFDOO\��WKH�2SHFLDQV�GLG�QRW�\HW�KDYH�WURRS�WUDQVSRUWV�EXW�WKHQ�WKH\�
QHYHU�QHHGHG�WR�DVVDXOW�D�SODQHW�GXULQJ�WKH�).:�HLWKHU� 
 

�� 

.HQWURQ�.HQWURQ����� 
 
� /RUG�0D[ZHOO�YRQ-.HQWURQ�ZDV�D�LQIDPRXV�DUP\�JHQHUDO�RQ�WKH�
7DODQL�IURQWLHU��ZKR�IRXJKW�DJDLQVW�WKH�/XFDVLDQ�+RUGH��GXULQJ�WKH�
SDFLILFDWLRQ�FDPSDLJQV��-����WR�–������$V�WKH�ZDU�IL]]OHG�RXW�DQG�WKH�6HQDWH¶V�
ZLOO�WR�FRQWLQXH�WKH�ILJKW�ZDQHG��.HQWURQ�ZDV�UHOLYHG�RI�FRPPDQG�GXH�WR�KLV�
WDFWLFDO�GHFLVLRQV�DQG�IHDU�RI�KLV�SRZHU��+RZHYHU��MXVW�EHIRUH�KH�UHFHLYHG�KLV�
RUGHUV�KH�ZRQ�D�PDMRU�YLFWRU\�DJDLQVW�WKH�/XFDVLDQ�+RUGH���5HWXUQLQJ�KRPH�
ZLWK�KLV�OR\DO�WURRSV��.HQWURQ�PDUFKHG�YLFWRULRXVO\�WKURXJK�WKH�$UFK�RI�
&RQTXHVW�RQ�WKH�FDSLWDO�RI�KLV�KRPH�ZRUOG���,W�LV�VDLG�WKDW�WKH�FKHHUV�RI�WKH�
SRSXORXV��ZKLFK�ZDV�VXIIHULQJ�IURP�PDVV�XQHPSOR\PHQW��XQFKHFNHG�
LQIODWLRQ��DQG�D�JHQHUDO�GLVWUXVW�RI�WKH�FXUUHQW�JRYHUQPHQW��FRXOG�EH�KHDUG�
HYHQ�LQ�WKH�GHSWKV�RI�VSDFH�WKDW�GD\���/RUG�.HQWURQ�WKHQ�VHL]HG�FRQWURO�RI�KLV�
KRPH�ZRUOG�DQG�UHQDPHG�LW�DIWHU�KLPVHOI���+LV�ILUVW�RUGHU�RI�EXVLQHVV�ZDV�WR�
VWDUW�D�FUDVK�SURJUDP�WR�EXLOG�DQ�LQWHUVWHOODU�QDY\�ZLWK�D�VWURQJ�RIIHQVLYH�
FDSDELOLW\�ZKLFK�ZRXOG�GHIHQG�KLV�HPSLUH��7R�GR�WKLV�KH�ILUVW�VHL]HG�DOO�RII�
ZRUOG�RZQHG�DVVHWV�WR�SD\�IRU�WKH�UHFRQVWUXFWLRQ�RI�WKH�V\VWHP¶V�VKLS\DUGV���
2QFH�RQ�D�ZDU�IRRWLQJ�WKH�.HQWURQ�HFRQRP\�VWDUWHG�WR�UHFRYHU�DQG�WKH�
SRSXODWLRQ¶V�VLWXDWLRQ�LPSURYHG��IXHOLQJ�WKH�UHEXLOGLQJ�RI�WKH�VKLS\DUG�DQG�
FRQVWUXFWLRQ�RI�WKH�QDY\� 
 $V�WKH�VKLS\DUG�ZDV�EHLQJ�UHEXLOW�DQG�DV�LWV�FDSDFLW\�LQFUHDVHG������
.HQWURQ�RUGHUHG�WKH�FRQVWUXFWLRQ�RI�VPDOO�FUDIW�VXFK�DV�WKH�&DVNHW�ILJKWHU���
7KH�ILJKWHUV�ZHUH�WKHQ�IROORZHG�E\�WKH�5RDGUXQQHUV��+RUQHWV�DQG�:DVS¶V���$V�
WKRVH�VKLSV�ZHUH�EHLQJ�EXLOW�WKH�VKLS\DUG�ZRUNHUV�LPSURYHG��WKHLU�VNLOOV�RQ�WKH�
VPDOOHU�VKLSV��WKH�VFLHQWLVWV�DQG�DUFKLWHFWV�ZHUH�EXVLO\�UHYHUVH�HQJLQHHULQJ�WKH�
ZHDSRQ�DQG�VKLS�V\VWHPV�WDNHQ�IURP�WKH�/XFDVLDQV�DQG�7DODQL�WURRS�
WUDQVSRUWV�WKDW�.HQWURQ�KDG�EURXJKW�EDFN�ZLWK�KLP�IURP�WKH�IURQW�OLQHV� 
 :KLOH�WKLV�PHWKRGRORJ\�ZDV�VRXQG�JLYHQ�WKH�VLWXDWLRQ�YRQ�.HQWURQ�
IRXQG�KLPVHOI�LQ��LW�SURYHG�WR�EH�D�ODUJH�SUREOHP�RQ�WKH�EDWWOHILHOGV����)LUVW�WKH�
VPDOO�VKLSV�ZHUH�EDUHO\�D�PDWFK�IRU�WKH�PXFK�ODUJHU�VKLSV�LQ�WKH�2SHFLDQ�QDY\�
DQG�ZKLOH�WKH�.HQWURQ�IOHHWV�FRXOG�GHIHDW�WKHP��LW�ZDV�DOZD\V�D�ORQJ�DQG�KDUG�
IRXJKW�EDWWOH�WKDW�ZRXOG�HQG�XS�EHLQJ�D�ELW�RI�D�VWUDWHJLF�ORVV�DV�.HQWURQ�FRXOG�
QRW�PDLQWDLQ�VXIILFLHQW�IRUFH�WR�KROG�WKH�V\VWHPV�WKDW�KH�ZRQ�LQ�EDWWOH��
$GGLWLRQDOO\��LI�WKH�2SHFLDQ�IOHHWV�KDG�PDQDJHG�WR�FRQFHQWUDWH�HQRXJK�RI�
WKHLU�IRUFHV�LQ�RQH�SODFH��WKHQ�WKHLU�QXPEHUV�DQG�VL]H�ZRXOG�HDVLO\�GHIHDW�WKH�
.HQWURQ�IOHHWV�E\�VKDNLQJ�WKHP�DSDUW���7KLV�IRUFHG�.HQWURQ�WR�VSHQG�PRUH�
PRQH\�RQ�UHVHDUFK�DQG�GHYHORSPHQW�WKDW�GLG�HYHQWXDOO\�EHDU�IUXLW�DQG�YLFWRU\� 
 7KH�PDMRU�EUHDNWKURXJK�WKDW�WKH�.HQWURQ�VFLHQWLVWV�PDGH�GXULQJ�WKLV�
SHULRG�ZDV�WKH�PHVRQ�JXQ���7KLV�ZHDSRQ�ZRXOG�SURYH�LW�ZDV�PRUH�WKDQ�ZRUWK�
LWV�ZHLJKW�LQ�JROG�DV�LW�SURYLGHG�WKH�IOHHWV�WKDW�KDG�RQH��ZLWK�D�PDVVLYH�
DGYDQWDJH�RYHU�DQ\�IOHHW�WKDW�ZDV�XQDEOH�WR�GHIHQGHG�DJDLQVW�LW���0HVRQ�JXQ�
HTXLSSHG�VKLSV�YHU\�TXLFNO\�WLSSHG�WKH�EDODQFH�RI�WKH�ZDU�LQ�.HQWURQ
V�IDYRU�
LQ�WKH�+HURQ�VHFWRU�ZKHUH�WKH\�ZHUH�GHSOR\HG� 
 $IWHU�WKH�ZDU�7KH�.HQWURQ�VFLHQWLVWV�FRQWLQXHG�WR�ZRUN�IHYHULVKO\�WR�
LPSURYH�WKH�0HVRQ�JXQV�DQG�KDYH�PDQDJHG�WR�PDLQWDLQ�WKHLU�VXSHULRULW\�LQ�
WKDW�ILHOG�RI�ZHDSRQV�UHVHDUFK�� 



�� 

)LJKWHU  &)-�������-������-�����-����WRQV 
 6TXDGURQ�9DOXHV�������������-����� 
������������ %DWWHULHV������������������������������������������ 
 %DWWHULHV�EHDULQJ ������������������  

)XHO ����WRQV��(3 �����$JLOLW\-���7HFK�/HYHO��� 
 
7RQQDJH�  ���WRQV�VWDQGDUG 
&UHZ�   ��SLORW 
3HUIRUPDQFH�  3RZHU�SODQW-���(3 �����$JLOLW\��� 
(OHFWURQLFV�  PRGHO���FRPSXWHU� 
+DUG�SRLQWV�  ��WXUUHW�KDUG�SRLQW� 
$UPDPHQW� ��WULSOH�PLVVLOH�WXUUHW 
'HIHQVHV� $UPRUHG�+XOO�)DFWRU�� 
0DJD]LQH�  ���([WUD�0LVVLOHV 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG� 
&RVW�   ������0&5��������LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH� ���ZHHNV�����ZHHNV�LQ�TXDQWLW\ 
1XPEHU�%XLOW�  ����  
&RPPHQWV�  &DVNHW�)LJKWHUV�DUH�EXLOW�LQ�WKH�VKDSH�RI�D�
FDVNHW�DQG�GXULQJ�WKH�ZDU�WKH�SLORWV�ZHUH�FKDUJHG�WR�UHWXUQ�ZLWK�WKHLU�
ILJKWHU�RU�EH�HQWRPEHG�LQ�LW���6XIIHULQJ�WKH�KHDYLHVW�FDVXDOWLHV�RI�WKH�
.HQWURQ�IOHHWV�WKH�&DVNHW�ILJKWHUV�ZHUH�QHYHU�VKRUW�RI�SLORWV�DV�WKH�
SURSDJDQGD�RI�/RUG�.HQWURQ�PDQDJHG�WR�NHHS�WKH�ORVVHV�XQGHU�ZUDSV�
DQG�SURPRWHG�WKH�LGHD�RI�JORU\�LQ�FRPEDW�DV�D�ILJKWHU�SLORW���+RZHYHU��
ZKLOH�WKH�&DVNHW�)LJKWHU�SURYHG�WR�EH�IDU�VXSHULRU�WR�WKH�.DPLND]H�
ILJKWHUV��WKH�.HQWURQ�IOHHW�UHDOO\�ODFNHG�WKH�QXPEHUV�QHFHVVDU\�WR�
FRXQWHU�WKHP�HIIHFWLYHO\���:KLOH�WKHUH�ZHUH�D�QXPEHU�RI�DFHV�ZLWKLQ�
WKH�.HQWURQ�IOHHW��PDQ\�RI�WKHP�ZHUH�ORVW�LQ�WKH�ILJKWLQJ�DJDLQVW�WKH�
URERWLF�IOHHWV������ 

�� 

 
 
%DWWOH�5LGHU %5-%���$'�-������-�����-���N�WRQV� 
������������ %DWWHULHV� � ������������ �������� 

%DWWHULHV�EHDULQJ �������������������� 
)XHO ����WRQV��(3 �����$JLOLW\-������0DULQHV��7HFK�/HYHO��� 

 
7RQQDJH�  �����WRQV�VWDQGDUG 
&UHZ�   ���UDWLQJV����RIILFHUV�����0DULQHV�����LQ�/RZ�
EHUWKV� 
3HUIRUPDQFH�  3RZHU�SODQW-��������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ���WXUUHW�KDUG�SRLQWV�������-WRQ�ED\V� 
$UPDPHQW� ���7ULSOH�/DVHU�EHDP�WXUUHWV�RUJDQL]HG�LQWR���

EDWWHULHV� 
�����WRQ�PLVVLOH�ED\V 

'HIHQVHV� +XOO�DUPRU�IDFWRU�� 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG��QR�SXULILFDWLRQ�� 
&RVW�   ��������0&5���������LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH������� ����ZHHNV������LQ�TXDQWLW\ 
1XPEHU�%XLOW�  � 
  
&RPPHQWV�  /RRNLQJ�VLPLODU�WR�WKH�,QWUHSLG�FODVV��WKH�
6FLPLWDU�FODVV�RI�EDWWOH�ULGHUV�VWDUWHG�RXW�DV�V\VWHP�GHIHQVH�ERDWV���7KH�
FRQFHSW�EHLQJ�WKH�6'%¶V�ZRXOG�EH�GHOLYHUHG�WR�WKHLU�KRPH�V\VWHP�E\�WKH�
$UJR�FODVV�7HQGHUV���+RZHYHU��GXULQJ�WKH�ZDU�WKH�DGPLUDOW\�UHDOL]HG��WKH�
6'%¶V�FRXOG�EH�GHSOR\HG�ZLWK�WKH�PDLQ�IOHHW���2QFH�WKLV�FKDQJH�LQ�
SKLORVRSK\�RFFXUUHG��WKH�2SHFLDQ�IRUFHV�ZKHUH�DEOH�WR�HQG�WKH�VWDOHPDWH�
EHWZHHQ�WKHPVHOYHV�DQG�WKH�VPDOOHU�EXW�KLJKHU�WHFK�IOHHWV�RI�.HQWURQ���
7KLV�KHOSHG�IRUFH�/RUG�.HQWURQ�WR�SXUVXH�D�SHDFH�WUHDW\�ZLWK�6HQDWRU�
+RUQEDFN�� 



�� 

 
 
6FRXW�&RXULHU ;<-�����5�-������-�����-�����WRQV 
������������ %DWWHULHV�  ����������� 

%DWWHULHV�EHDULQJ ����������� 
)XHO ���WRQV��(3 ��$JLOLW\-���7HFK�/HYHO��� 

 
7RQQDJH�  ����WRQV�VWDQGDUG 
&UHZ�   ��UDWLQJ����RIILFHU 
3HUIRUPDQFH�  3RZHU�SODQW-�����(3��$JLOLW\����)XHO�IRU���MXPSV 
(OHFWURQLFV�  PRGHO��ELV�FRPSXWHU� 
+DUG�SRLQWV�  ��WXUUHW�KDUG�SRLQW� 
$UPDPHQW�  �7ULSOH�/DVHU�EHDP�WXUUHW 
'HIHQVHV� 1RQH� 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�IXHO�SXULILFDWLRQ�LQVWDOOHG� 
&RVW�   ������0&5��������LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH�� ���ZHHNV����ZHHNV�LQ�TXDQWLW\� 
1XPEHU�%XLOW�  ��  
 
&RPPHQWV�  2ULJLQDOO\�WKH�6SHHG\�FODVV�VFRXWV�ZHUH�EXLOW�DV�
D�ZRUNLQJ��EXW�VFDOHG�GRZQ�PRGHO�RI�WKH�&\FORSV�FODVV�IXHO�WDQNHUV���
+RUQEDFN�ZDQWHG�WR�WHVW�WZR�FRQFHSWV�DW�WKH�VDPH�WLPH��2QH�FRQFHSW�
ZDV�WHVWLQJ�D�IXQFWLRQLQJ�MXPS�GULYH��DQG�WKH�RWKHU�ZDV�WKH�FRQFHSW�DQG�
LPSOHPHQWDWLRQ�RI�SURFHVVHV�IRU�IOHHW�UHIXHOLQJ���%XLOGLQJ�WKH�������VFDOH�
PRGHOV�RI�WKH�&\FORSV�FODVV�DOORZHG�WKH�FRQFHSWV�WR�EH�SURYHQ�ZLWKRXW�
ZDVWLQJ�YDOXDEOH�FRQVWUXFWLRQ�WLPH�DQG�ZDVWLQJ�RI�KXOO�PDWHULDOV��$IWHU�
WKH�ZDU��WKH�2SHFLDQV�KDYH�UHSRUWHGO\�SXOOHG�WKH�MXPS�GULYHV�RXW�RI�
FDSWXUHG�KXONV�DQG�ZKHUH�SRVVLEOH�UHSODFHG�WKH�GULYHV�RI�WKH�VFRXWV�WR�
IXUWKHU�WHVW�WKH�EHWWHU�GULYHV�DQG�LPSURYH�WKHLU�VFRXWLQJ�FDSDELOLWLHV�� 

�� 

 
 
/DVHU�)ULJDWH  /)-�����6�-&�����-�����-�����WRQV 
������������ %DWWHULHV�������������������� ���������������������� 

%DWWHULHV�EHDULQJ ���������������������� 
)XHO ����WRQV��(3 ���$JLOLW\-�����7HFK�/HYHO��� 

 
7RQQDJH�  ���WRQV�VWDQGDUG 
&UHZ�   ��UDWLQJV���RIILFHUV 
3HUIRUPDQFH�  3RZHU�SODQW-���$JLOLW\����� 
(OHFWURQLFV�  PRGHO��ELV�FRPSXWHU� 
+DUG�SRLQWV�  ��WXUUHW�KDUG�SRLQWV� 
$UPDPHQW� ��WULSOH�ODVHU�EHDP�WXUUHW 
'HIHQVHV� ��WULSOH�VDQG�FDVWHU�WXUUHW��$UPRUHG�+XOO� 
 )DFWRU��� 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�SXULILFDWLRQ�LQVWDOOHG� 
&RVW�   �������0&5���������LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH�� ���ZHHNV�����LQ�TXDQWLW\ 
1XPEHU�%XLOW�  ��  
&RPPHQWV��  7KH�+RUQHW�FODVV�ODVHU�IULJDWH�ZDV�GHVLJQHG�WR�
VFUHHQ�WKH�:DVS�FODVV�PLVVLOH�IULJDWHV�IURP�LQFRPLQJ�DWWDFNV���$IWHU�
WKHLU�VXSSRVHGO\�GLVDSSRLQWLQJ�SHUIRUPDQFH�DW�WKH�EDWWOH�RI�7ZR�6XQV��
WKH�+RUQHW�FODVV�ODVHU�IULJDWHV�ZKHUH�DOO�FRQYHUWHG�LQWR�PLVVLOH�IULJDWHV���
7KLV�FRQYHUVLRQ�RQO\�WRRN�D�ZHHN�WR�SHUIRUP�DV�WKH�WZR�FODVVHV�RQO\�
GLIIHUHG�LQ�WKH�DUPDPHQW�FDUULHG���7KH�/DVHU�IULJDWHV�H[WUD�PLVVLOH�
VWRUDJH�VSDFH�KDG�SUHYLRXVO\�EHHQ�XVHG�WR�FDUU\�VSDUH�PLVVLOHV�IRU�WKH�
PLVVLOH�IULJDWHV���/DWHU�LQ�WKH�ILQDO�EDWWOH�RI�WKH�ZDU�WKH�UHGHVLJQ�RI�WKH�
ODVHU�IULJDWHV�FRVW�WKH�IRUFHV�RI�.HQWURQ�GHDUO\�DV�WKH\�ZKHUH�XQDEOH�WR�
HIIHFWLYHO\�HOLPLQDWH�WKH�+HURQ�ILJKWHU�FUDIW��ZKLFK�WKH\�PLJKW�KDYH�
EHHQ�DEOH�WR�GR�KDG�WKH�VKLSV�UHWDLQHG�WKHLU�ODVHU�WXUUHWV�� 



�� 

%DWWOH�&UXLVHU  %&-'���$*�-������-�����-������WRQV 
������������ %DWWHULHV������������������ ����������������������������� 

%DWWHULHV�EHDULQJ ����������������������������� 
)XHO �����WRQV��(3 �����$JLOLW\-������7HFK�/HYHO���� 

 
7RQQDJH�  ����WRQV�VWDQGDUG 
&UHZ�   ���UDWLQJV���RIILFHUV����PDULQHV 
3HUIRUPDQFH�  3RZHU�SODQW-����$JLOLW\������ 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ���WXUUHW�KDUG�SRLQWV��������WRQ�ED\V 
$UPDPHQW� ���WULSOH�PLVVLOH�WXUUHWV�����WULSOH�ODVHU�WXUUHWV��

������WRQ�PHVRQ�JXQ�ED\��������WRQ�3DUWLFOH�
$FFHOHUDWRU�ED\� 

'HIHQVHV� ���WULSOH�VDQG�FDVWHU�WXUUHWV���IDFWRU���QXFOHDU�
GDPSHU 

&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�SXULILFDWLRQ�SODQW�LQVWDOOHG� 
&RVW�   �������0FU���������0FU�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH� ����ZHHNV�������LQ�TXDQWLW\ 
1XPEHU�%XLOW�  � 
&RPPHQWV�  7KH�1DXJKW�FODVV�%&�ZDV�ODWH�WR�UROO�RII�WKH�
SURGXFWLRQ�OLQHV�DIWHU�WKH�ZDU�KDG�VWDUWHG��8VHG�WR�NHHS�WKH�+HURQ�
IOHHWV�DW�ED\�LQ�WKH�PDQ\�EDWWOHV�RI�0LGZD\�3RLQW��7KH�XVH�RI�D�QXFOHDU�
GDPSHU�FDXJKW�WKH�+HURQ�IOHHW�RII�JXDUG�DV�WKH\�KDG�SUHYLRXVO\�RQO\�
HQFRXQWHUHG�.HQWURQ�VKLSV�ZLWKRXW�WKLV�WHFKQRORJ\�LQVWDOOHG���'XULQJ�
WKH�ILUVW�WZR�EDWWOHV�DW�0LGZD\�3RLQW�ZKHUH�WKHVH�VKLSV�ZHUH�HPSOR\HG��
WKH�+HURQ�IOHHWV�RQO\�KDG�QXFOHDU�WLSSHG�PLVVLOHV�WR�WKURZ�DW�WKHP���
$GGLWLRQDOO\��WKH�XVH�RI�WKH�PHVRQ�DFFHOHUDWRU�GHYDVWDWHG�WKH�+HURQ�
IOHHW¶V�ODUJHU�FUDIW���+RZHYHU��WKH�.DPLND]H�ILJKWHUV�ZHUH�DEOH�WR�
PLWLJDWH�WKLV�E\�UDPPLQJ�RQH�RI�WKH�VKLSV�DQG�FULSSOLQJ�LW���������������
8QIRUWXQDWHO\�IRU�WKH�+HURQV��RQFH�WKH�DWWDFN�ZDV�FRPSOHWH�WKH\�KDG�
QRWKLQJ�OHIW�WR�FDSLWDOL]H�RQ�WKHLU�PDUJLQDO�VXFFHVV��7UXO\�WKLV�VKLS�
PDQDJHG�WR�VHFXUH�WKH�+HURQ�VHFWRU�RI�FRQIOLFW�OHDYLQJ�/RUG�.HQWURQ�
WR�FRQFHQWUDWH�RQ�KLV�YHQGHWWD�DJDLQVW�1RYDOD� 

�� 

 
 
)XHO�7DQNHU 77-.����'�-������-�����-����NWRQV 

)XHO �����WRQV��(3 ����$JLOLW\-���7HFK�/HYHO��� 
)XHO�7DQNHU 77E-.����'�-������-�����-����NWRQV 
������������ %DWWHULHV  �������������$ 
 %DWWHULHV�EHDULQJ �������������� 

)XHO �����WRQV��(3 �����$JLOLW\-������0DULQHV��7HFK�/HYHO��� 
 
7RQQDJH�  ������WRQV�VWDQGDUG 
&UHZ�   ���UDWLQJV����RIILFHUV� 
   77E����0DULQHV�LQ�ORZ�EHUWKV 
3HUIRUPDQFH�  3RZHU�SODQW-�������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ����WXUUHW�KDUG�SRLQWV� 
$UPDPHQW�  1RQH 
'HIHQVHV� $UPRUHG�KXOO�IDFWRU�� 
 �77E�����7ULSOH�VDQG�FDVWHU�WXUUHWV 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�IXHO�SXULILFDWLRQ�LQVWDOOHG� 
&RVW�   ��������0&5����������,Q�TXDQWLW\ 
   77E����������0&5����������LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH�� ����ZHHNV�����ZHHNV�LQ�TXDQWLW\� 
1XPEHU�%XLOW�  ����77%�� 
&RPPHQWV�  7KH�&\FORSV�&ODVV�IXHO�WDQNHU�ILOOHG�D�PXFK-QHHGHG�
QLFKH�ZLWKLQ�WKH�2SHFLDQ�QDY\���$V�WKH�2SHFLDQV�ZHUH�OLPLWHG�WR�MXPSV�RI�MXVW�
RQH�SDUVHF��WKH\�QHHGHG�WR�FDUU\�D�ODUJH�VXSSO\�RI�IXHO�ZLWK�WKHP�ZKHQHYHU�WKH\� 
YHQWXUHG�EH\RQG�2SHFLDQ�VSDFH���2SHUDWLQJ�DGPLUDEO\�GXULQJ�WKH�FRQIOLFW��WKH�
2SHFLDQV�NQHZ�WKDW�WKLV�FODVV�RI�VKLS�QHHGHG�WR�FDUU\�VRPH�IRUP�RI�SURWHFWLRQ�RU�
WKH\�FRXOG�TXLFNO\�ORVH�WKHLU�IXHO�VKLSV�WR�WKH�HQHP\��8QIRUWXQDWHO\��WKH\�ZKHUH�
QRW�DEOH�WR�UHVROYH�WKLV�SUREOHP�EHIRUH�D�.HQWURQ�)OHHW�FDSWXUHG�WZR�RI�WKHVH�
YHVVHOV��7KH�0LOFK�&RZ�77E�ZDV�XSJUDGHG�GXULQJ�FRQVWUXFWLRQ�LQ�UHVSRQVH�WR�
ORVLQJ�RQH�RI�LW¶V�VLVWHU�VKLSV��WKLV�FODVV�KDV�DGGHG�VDQG�FDVWHUV�DQG����PDULQHV���
7KH�VXFFHVV�RI�WKLV�PRYH�FDQ�EHHQ�VHHQ�LQ�WKH�H\HZLWQHVV�DFFRXQWV�RI�WKH� 
VXUYLYLQJ�FUHZ�RI�WKH�0LOFK�&RZ�ZKR�ZKHUH�DEOH�WR�SUHYHQW�WKHLU�VKLS�IURP�
EHLQJ�FDSWXUHG�E\�WKH�IRUFHV�RI�.HQWURQ���+RZHYHU��RQO\����SHUVRQQHO�IURP�WKH�
VKLS�VXUYLYHG�WR�SUHYHQW�WKH�VKLS�IURP�EHLQJ�WDNHQ�RYHU�E\�WKH�KRVWLOH�ERDUGLQJ�
SDUW\� 



�� 

 
'HVWUR\HU�(VFRUW '(E-$����'�-�������-�����-�������WRQV 
������������ %DWWHULHV��  ������������  ��������� 

%DWWHULHV�EHDULQJ  ���������������������� 
)XHO ����WRQV��(3 ���$JLOLW\-���7HFK�/HYHO��� 

 
7RQQDJH�  ����WRQV�VWDQGDUG 
&UHZ�   ���UDWLQJV���RIILFHUV 
3HUIRUPDQFH�  3RZHU�SODQW-������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ���WXUUHW�KDUG�SRLQWV�������WRQ�ED\ 
$UPDPHQW�  ���WULSOH�/DVHU�WXUUHWV�DQG������-WRQ�PLVVLOH�ED\ 
'HIHQVHV� +XOO�DUPRU�IDFWRU�� 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�IXHO�SXULILFDWLRQ�LQVWDOOHG� 
&RVW�   �������0&5����������0&5�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH�� ����ZHHNV�����ZHHNV�LQ�TXDQWLW\� 
1XPEHU�%XLOW�  � 
  
&RPPHQWV�  $Q�LPSURYHG�YHUVLRQ�RI�WKH�6FKDUQKRUVW��WKH�������
:DUVSULWH�FODVV�GHVWUR\HU�HVFRUW�YDVWO\�LPSURYHG�WKH�DUPRU�RI�WKH�
6FKDUQKRUVW�DQG�DOORZHG�WKHP�WR�DEVRUE�HYHQ�PRUH�GDPDJH�WKDQ�WKHLU�
SUHGHFHVVRU���$GGLWLRQDOO\��WKH�ZHDSRQU\�RI�WKH�FODVV�ZDV�XSJUDGHG�VR�
WKDW�WKH\�FRXOG�GLVK�RXW�PXFK�PRUH�GDPDJH�WKDQ�EHIRUH���$V�WKLV�FODVV�
ORRNV�WKH�VDPH�DV�WKH�6FKDUQKRUVW���.HQWURQ�ZDV�XQDEOH�WR�GHWHUPLQH�LI�
WKLV�ZDV�DQ�HQWLUHO\�QHZ�FODVV�RI�YHVVHO�RU�DQ�XSJUDGHG�YHUVLRQ�RI�WKH�
6FKDUQKRUVW���7R�IXUWKHU�WKH�GHFHSWLRQ�WKH�2SHFLDQV�ZRXOG�GHSOR\�WKH����
:DUVSULWHV�IRUZDUG�RI�WKH�6FKDUQKRUVW�VR�WKDW�WKH�EHWWHU�YHVVHOV�ZRXOG�
HQJDJH�WKH�HQHP\�DQG�WKH�ZHDNHU�YHVVHOV�ZRXOG�VWD\�WR�WKH�UHDU���$V�WKH�
WZR�ZHUH�LQGLVWLQJXLVKDEOH��LW�PDGH�WKH�IOHHW�DSSHDU�WR�EH�PRUH�IHDUVRPH�
WKDQ�LW�DFWXDOO\�ZDV���-XVW�KRZ�WKH�DUPRU�ZDV�XSJUDGHG�LV�XQFHUWDLQ�EXW�LW�
ZRXOG�DSSHDU�WKDW�D�WHFKQRORJLFDO�EUHDN�WKURXJK�KDG�RFFXUUHG�RQ�2SHFLD�
GXULQJ�WKH�WLPH�RI�WKLV�FODVV¶V�FRQVWUXFWLRQ�� 

�� 

([SUHVV�%RDW���;5-�����5�-������-�����-� ����WRQV 
������������ %DWWHULHV����������������������������������������� 

%DWWHULHV�EHDULQJ ���������������� 
)XHO ����WRQV��(3 ���$JLOLW\-���7HFK�/HYHO���� 

 
7RQQDJH�  ���WRQV�VWDQGDUG 
&UHZ�   ��UDWLQJ����RIILFHU��DQG���SDVVHQJHU 
3HUIRUPDQFH�  3RZHU�SODQW-���$JLOLW\��� 
(OHFWURQLFV�  PRGHO��-ELV�FRPSXWHU� 
+DUG�SRLQWV�  ��WXUUHW�KDUG�SRLQW� 
$UPDPHQW� ��ODVHU�DQG���PLVVLOH�ODXQFKHUV�LQ�RQH�SRS�XS�

WXUUHW 
'HIHQVHV� 1RQH 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�SXULILFDWLRQ�SODQW�LQVWDOOHG� 
&RVW�   �������0FU���������0FU�LQ�TXDQWLW\�VLQJO\� 
&RQVWUXFWLRQ�7LPH� ���ZHHNV������ZHHNV�LQ�TXDQWLW\ 
1XPEHU�%XLOW�  ��� 
&RPPHQWV�  7KH�5RDGUXQQHU�FODVV�H[SUHVV�ERDW�ZDV�XVHG�IRU�
IOHHW�ZDWFK�PLVVLRQV�DV�ZHOO�DV�FRPPXQLFDWLRQV���6HYHUDO�VKLSV�RI�WKH�
5RDGUXQQHU�FODVV�HYHQ�GHOLYHUHG�DQG�UHWULHYHG�VSHFLDO�RSHUDWLRQ�IRUFHV�RQ�
HQHP\�ZRUOGV���7KH�5RDGUXQQHU�ZDV�EXLOW�LQ�VXFK�QXPEHUV�WKDW�WKH�IRUFHV�RI�������
.HQWURQ�ZHUH�DEOH�WR�TXLFNO\�JDLQ�D�WDFWLFDO�DGYDQWDJH�DV�WZR�RU�PRUH�VKLSV�
FRXOG�VLW�LQ�HDFK�RI�WKH�V\VWHPV�ZLWKLQ�WKH�+HURQ�DQG�.HQWURQ�VXEVHFWRUV�DQG�
TXLFNO\�UHWXUQ�WR�.HQWURQ�WR�UHSRUW�HYHQWV�LQ�WKHLU�DVVLJQHG�V\VWHP���:KLOH�RQH�
VKLS�ZDV�RQ�LWV�ZD\�WR�.HQWURQ�DQRWKHU�ZDV�RQ�LWV�ZD\�EDFN�DQG�WZR�ZDLWHG�LQ�
WKH�DVVLJQHG�V\VWHP�LWVHOI� 
 :KHQ�FDUU\LQJ�D�SDVVHQJHU��LI�WKH�SDVVHQJHU�RXW�UDQNHG�WKH�SLORW�WKH�
SLORW�XVXDOO\�JDYH�XS�KLV�VWDWHURRP�WR�WKH�SDVVHQJHU�DQG�VKDUHG�WKH�VWDWHURRP�
ZLWK�WKH�UDWLQJ� 



�� 

 
0LVVLOH�)ULJDWH��0)-�����6�-&�����-�����-� ����WRQV 
������������ %DWWHULHV�������������������  ������ 

%DWWHULHV�EHDULQJ ������������������� 
)XHO ����WRQV��(3 ���$JLOLW\-���7HFK�/HYHO��� 

 
7RQQDJH�  ���WRQV�VWDQGDUG 
&UHZ�   ��UDWLQJV���RIILFHUV 
3HUIRUPDQFH�  3RZHU�SODQW-���$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ELV�FRPSXWHU� 
+DUG�SRLQWV�  ��WXUUHW�KDUG�SRLQWV 
$UPDPHQW� ��PLVVLOH�ODXQFKHU�WXUUHWV 
'HIHQVHV� $UPRUHG�+XOO�)DFWRU��� 
&UDIW� 1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�SXULILFDWLRQ�SODQW� 
   LQVWDOOHG� 
&RVW�   ������0&5���������LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH� ���ZHHNV�����LQ�TXDQWLW\ 
1XPEHU�%XLOW�  ���DQG����+RUQHWV�ZHUH�ODWHU�FRQYHUWHG�WR�WKLV�
   FODVV� 
 
&RPPHQWV�  7KH�:DVS�FODVV�PLVVLOH�IULJDWHV�ZHUH�GHVLJQHG�
DV�WKH�PDLQ�VWD\�RI�WKH�.HQWURQ�IOHHW���7KLV�FODVV�ZDV�SDUW�RQH�RI�D�WZR�
SDUW�V\VWHP�GHVLJQHG�WR�GHOLYHU�NLOOLQJ�EORZV�RQ�WKH�VPDOOHU�FUDIW�WKH�
.HQWURQ�IOHHW�ZDV�H[SHFWLQJ�WR�HQFRXQWHU���7KH�KLJK�DUPRU�YDOXH�RI�WKH�
+RUQHW�FODVV�SURWHFWHG�WKH�VKLS�IURP�PXFK�WKDW�LWV�DGYHUVDULHV�WKUHZ�DW�
LW���+RZHYHU��WKH�LQHIIHFWLYH�VL]H�RI�WKH�VDOYRHV�LW�FRXOG�GHOLYHU��JUHDWO\�
OHQJWKHQHG�WKH�EDWWOHV�WKH\�ZHUH�LQYROYHG�LQ���7KLV�OHDG�WR�VXFK�
LQFLGHQWV�DV�WKH�LOO-DGYLVHG�2SHUDWLRQ�6XJDU�&XEH��ZKHUH�DQ�2SHFLDQ�
FUHZ�RI�VRPH�VL[W\�SHUVRQQHO�DERDUG�D�IXHO�WDQNHU�ZKHUH�FRQGHPQHG�WR�
GLH�RI�VXIIRFDWLRQ�ZKLOH�WKH�.HQWURQ�IOHHW�ZDLWHG�IRU�WKHP�WR�H[SLUH�� 

�� 

 
'HVWUR\HU�(VFRUW '(-$����'�-�������-�����-�������WRQV 
������������ %DWWHULHV������ ��������� �����������  �������� 
 %DWWHULHV�EHDULQJ  ����������� �������� 

)XHO ����WRQV��(3 ���$JLOLW\-���7HFK�/HYHO��� 
 
7RQQDJH�  ����WRQV�VWDQGDUG 
&UHZ�   ���UDWLQJV���RIILFHUV 
3HUIRUPDQFH�  3RZHU�SODQW-������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ���WXUUHW�KDUG�SRLQWV�������-WRQ�ED\ 
$UPDPHQW�  ���WULSOH�/DVHU�WXUUHWV�DQG������-WRQ�PLVVLOH�ED\ 
'HIHQVHV� +XOO�DUPRU�IDFWRU�� 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�IXHO�SXULILFDWLRQ�LQVWDOOHG� 
&RVW�   ��������0&5���������0&5�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH�� ����ZHHNV�����ZHHNV�LQ�TXDQWLW\� 
1XPEHU�%XLOW�  �� 
  
&RPPHQWV�  7KH�6FKDUQKRUVW�FODVV�GHVWUR\HU�HVFRUW�IRUPHG�
WKH�EDFNERQH�RI�WKH�2SHFLDQ�QDY\��7KH�VKLS�ZDV�D�KDUG�WDUJHW�WR�KLW�DQG�
GDPDJH��EXW�LW�ZDV�DOVR�DEOH�WR�LQIOLFW�KHDY\�GDPDJH�RQ�RSSRVLQJ�IRUFHV�
RI�HTXLYDOHQW�WHFKQRORJ\��8QIRUWXQDWHO\��WKH�IRUFHV�RI�.HQWURQ�ZKLOH�
VPDOOHU�LQ�WRQQDJH�ZHUH�IDU�VXSHULRU�LQ�WHFKQRORJ\��6WLOO�WKH�6FKDUQKRUVW�
FODVV�RI�ILJKWLQJ�VKLSV�ZKHUH�DEOH�WR�DEVRUE�WKH�KLWV�LQIOLFWHG�RQ�WKHP�DQG�
PDQDJHG�WR�IRUFH�D�VWDOHPDWH�ZLWK�WKH�.HQWURQ�)OHHWV���7KLV�FODVV��
GHILQLWHO\�H[SUHVVHG�WKH�WKRXJKW�DQG�VWXG\�WKDW�+RUQEDFN�KDG�DSSOLHG�WR�
QDYDO�DUFKLWHFWXUH���+DG�LW�QRW�EHHQ�IRU�WKH�WHFKQRORJLFDO�JXOI�EHWZHHQ�
2SHFLD�DQG�.HQWURQ��2SHFLD�ZRXOG�KDYH�KDQGLO\�GHIHDWHG�WKH�IRUFHV�RI�
.HQWURQ��7KXV�KLVWRU\�ZRXOG�KDYH�EHHQ�PXFK�GLIIHUHQW�WKDQ�LW�FXUUHQWO\�
LV���,W�LV�IRU�WKLV�UHDVRQ�WKDW�9RQ-.HQWURQ�KDV�D�JUHDW�GHDO�RI�UHVSHFW�IRU�
WKH�IRUFHV�RI�2SHFLD�DQG�HVSHFLDOO\�RI�6HQDWRU�+RUQEDFN�� 



�� 

 
 
6WULNH�&UXLVHU 6&-%����'�-������-�����-�������WRQV 
������������ %DWWHULHV������������������������ ����������������� 

%DWWHULHV�EHDULQJ����������� ����������������� 
 

)XHO ����WRQV��(3 ����$JLOLW\-���7HFK�/HYHO�����&DUJR����WRQV� 
���0DULQHV 

 
7RQQDJH�  ����WRQV�VWDQGDUG 
&UHZ�   ���UDWLQJV����RIILFHUV����PDULQHV 
3HUIRUPDQFH�  3RZHU�SODQW-�������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ���WXUUHW�KDUG�SRLQWV�������WRQ�ED\V 
$UPDPHQW� ���WULSOH�/DVHU�WXUUHWV�RUJDQL]HG�LQ�WR���EDWWHU\���

���-WRQ�SDUWLFOH�DFFHOHUDWRU�ED\�DQG������-WRQ�
PLVVLOH�ED\ 

'HIHQVHV� +XOO�DUPRU�IDFWRU���DQG����WULSOH�VDQG�FDVWHU�
WXUUHWV�RUJDQL]HG�LQ�WR���EDWWHU\� 

&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�IXHO�SXULILFDWLRQ�LQVWDOOHG� 
&RVW�   ��������0&5��������0&5�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH������ ���ZHHNV������ZHHNV�LQ�TXDQWLW\ 
1XPEHU�%XLOW�  �  
 
&RPPHQWV�  6HUYLQJ�DV�WKH�IODJVKLSV�RI�WKH�2SHFLDQ�IOHHWV�
WKH�,QWUHSLG�&ODVV�ZDV�WKH�HSLWRPH�RI�2SHFLDQ�GHVLJQ��&UHDWHG�ZLWK�D�
ZHOO�EDODQFHG�ZHDSRQV�DUUD\��PDWFKHG�ZLWK�VXIILFLHQW�GHIHQVLYH�
FDSDELOLW\�QRQH�RI�WKH�6FLPLWDUV�ZHUH�VHYHUHO\�GDPDJHG�GXULQJ�WKH�ZDU��
,Q�IDFW��/RUG�.HQWURQ�KLPVHOI�ZDV�VR�LPSUHVVHG�ZLWK�WKLV�GHVLJQ�WKDW�
ZKHQ�WKH�2SHFLDQV�ZHUH�DERXW�WR�PRWKEDOO�WKHP��KH�RIIHUHG�WR�SXUFKDVH�
WKHP���7KLV�ZDV�RQH�RI�WKH�IHZ�WLPHV�WKDW�KH�ZDV�UHIXVHG�� 

�� 

6\VWHP�'HIHQVH�%RDW��6'%-.���%*�-������-���(�-����N�WRQV 
�������� %DWWHULHV�������������������������������������$�����$�������� 
 %DWWHULHV�EHDULQJ ������������$�����$�������� 

)XHO ������WRQV��(3 ������$JLOLW\-���7HFK�/HYHO���� 
 
7RQQDJH�  ������WRQV�VWDQGDUG 
&UHZ�   ���UDWLQJV����RIILFHUV������PDULQHV�LQ�ORZ�
EHUWKV 
3HUIRUPDQFH�  3RZHU�SODQW-����$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV� ��6SLQDO�0RXQW��������WRQ�%D\V������WXUUHW�

KDUG�SRLQWV� 
$UPDPHQW� ��)DFWRU�(�PHVRQ�JXQ�6SLQDO�0RXQW 
'HIHQVHV� ����WULSOH�VDQG�FDVWHU�WXUUHWV���������WRQ�UH�

SXOVRU�ED\V����IDFWRU���QXFOHDU�GDPSHU����IDF�
WRU���PHVRQ�VFUHHQ 

&UDIW�   ���FDVNHW�ILJKWHUV�ODXQFKHG�YLD�D�ODXQFK�WXEH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�DQG�SXULILFDWLRQ�SODQW�LQVWDOOHG� 
&RVW�   ����������0&5����������0&5�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH� ����ZHHNV�6WDQGDUG�����LQ�TXDQWLW\� 
1XPEHU�%XLOW�  � 
&RPPHQWV�  7KH�7LWDQ�FODVV�V\VWHP�GHIHQVH�ERDWV�DVVXUHG�WKH�
VHFXULW\�RI�WKH�.HQWURQ�KRPH�ZRUOGV���(YHU\�HQHP\�VFRXW�YHVVHO�WKDW�HQWHUHG�
WKH�.HQWURQ�V\VWHP�ZDV�VXUH�WR�VSRW�WKHVH�PDVVLYH�SUHGDWRUV�RI�VKLSV���$UPHG�
ZLWK�WKH�GHDGOLHVW�RI�ZHDSRQV�DYDLODEOH�GXULQJ�WKH�ZDU���7KH�7LWDQ�QHYHU�KDG�
WR�ILUH�D�VLQJOH�VKRW�DV�LW¶V�PHUH�SUHVHQFH�ZDV�WKH�PRVW�HIIHFWLYH�GHIHQVH�
DJDLQVW��DWWDFN���6WLOO�LI�WKH�+HURQ�IOHHW�KDG�PDQDJHG�WR�DUULYH�LQ�WKH�.HQWURQ�
V\VWHP�WKH\�VXUO\�ZRXOG�KDYH�PHHW�WKHLU�GRRP�LQ�WKHVH�WZR�VKLSV���1R�RQH�
H[FHSW�WKH�IRUFHV�RI�.HQWURQ�KDG�GHYHORSHG�D�GHIHQVH�DJDLQVW�PHVRQ�JXQV��
HVSHFLDOO\�RQHV�VR�PDVVLYH�DV�WKDW�GHSOR\HG�RQ�WKH�7LWDQV���,Q�ODWHU�\HDUV�DIWHU�
WKH�ZDU��.HQWURQ�XVHG�WKH�NQRZOHGJH�JDLQHG�IURP�FRQVWUXFWLRQ�RI�WKH�VKLSV�WR�
KHOS�LQ�WKH�FRQVWUXFWLRQ�RI�ODUJHU�MXPS�FDSDEOH�VKLSV�FDUU\LQJ�VSLQDO�PRXQWHG�
PHVRQ�JXQV� 



�� 

)LJKWHU�&DUULHU��)&-�����$�-������-�����-�� ���WRQV 
������������ %DWWHULHV����������������������������������������  7/���� 
 %DWWHULHV�EHDULQJ ��������������  
 &UHZ���� 

&DUJR��������)XHO����������(3������$JLOLW\��� 
 
7RQQDJH�  ���WRQV�VWDQGDUG 
&UHZ�   ��UDWLQJV���RIILFHUV�����VPDOO�FUDIW�SLORWV 
3HUIRUPDQFH�  3RZHU�SODQW-���$JLOLW\��� 
(OHFWURQLFV�  PRGHO���ELV�FRPSXWHU� 
+DUG�SRLQWV�  ��WXUUHW�KDUG�SRLQWV� 
$UPDPHQW� 1RQH 
'HIHQVHV� 1RQH 
&UDIW�   ���&DVNHW�)LJKWHUV 
0DJD]LQH�  ����0LVVLOHV� 
&DUJR�   ��7RQV 
)XHO�7UHDWPHQW�  )XHO�SXULILFDWLRQ�SODQW�LQVWDOOHG� 
&RVW�   0&U����������LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH� ���ZHHNV�����LQ�TXDQWLW\ 
1XPEHU�%XLOW�  � 
 
&RPPHQWV�  7KH�3DOOEHDUHU�FODVV�LV�HIIHFWLYHO\�D�SRRU�
PDQ¶V�EDWWOH�WHQGHU��VLPLODU�WR�WKH�PXFK�ODUJHU�VKLSV�RI�WKH�2OG�(PSLUH���
7KH�SDOOEHDUHU¶V�SULPDU\�MRE�ZDV�WR�FDUU\�&DVNHW�)LJKWHUV�DQG�WKHLU�
SLORWV�WR�WKH�EDWWOH�DQG�UHWXUQ�WKHP�KRPH���7KH�VKLS�HYHQ�KDG�D�OLPLWHG�
UHSDLU�FDSDELOLW\�IRU�DQ\�GDPDJHG�&DVNHW�ILJKWHU���$IWHU�WKH�ZDU�PDQ\�
PRUH�ZHUH�EXLOW�DQG�XVHG�IRU�DQWL-SLUDF\�DQG�SDWURO�GXWLHV���
$GGLWLRQDOO\��VRPH�RI�WKH�VKLSV�KDYH�EHHQ�VROG�RII�DQG�FRQYHUWHG�WR�
VXEVLGL]HG�PHUFKDQWV�KDXOLQJ�FRQWDLQHUL]HG�FDUJR�DQG�SDVVHQJHUV�
LQVWHDG�RI�ILJKWHU�FUDIW�DQG�WURRSV� 

�� 

2SHFLD�.HQWURQ 
 

7KH�2SHFLDQ�1DY\�ZDV�FUHDWHG�E\�WKH�GLUHFW�HIIRUWV�RI�-RQDWKDQ�
³)OLSSHU´�+RUQEDFN���+RUQEDFN�ZDV�D�UHQDLVVDQFH�PDQ�RI�VRUWV�WKDW�OLNHG�WR�
GDEEOH�LQ�PDQ\�WKLQJV��PRVWO\�GHDOLQJ�ZLWK�VSDFH�WUDYHO���+H�ZDV�NQRZQ�WR�NHHS�
NQRZOHGJHDEOH�QDYDO�DUFKLWHFWV�DQG�HQJLQHHUV�QHDU�E\�MXVW�VR�KH�FRXOG�KDYH�
WKHP�H[SORUH�SRVVLELOLWLHV�IRU�KLP���$OO�WKH�ZKLOH�KH�FRQWLQXHG�WKH�ZRUN�RI�KLV�
IDWKHU�E\�SDUWLFLSDWLQJ�LQ�WKH�7DODQL�,PSHULDO�6HQDWH���'XULQJ�KLV�WLPH�LQ�WKH�
VHQDWH�KH�OHDUQHG�DERXW�SROLWLFV�DQG�LQWULJXH��WZR�PRUH�DUHDV�ZKHUH�KH�VHHPHG�
WR�H[FHO���$V�WKH�VHQDWH�VWDUWHG�WR�EUHDN�DSDUW�DQG�WKH�HPSLUH�ZLWK�LW��+RUQEDFN�
RUJDQL]HG�KLV�PLQLRQV�WR�FDSWXUH�WKH�RQH�WKLQJ�KLV�KRPH�ZRUOG�GLG�QRW�KDYH���
7KH�VHFUHW�RI�-XPS�GULYH�WHFKQRORJ\���7KH�7DODQL�(PSLUH�PDLQWDLQHG�D�VWULFW�
SROLF\�RI�QRW�JLYLQJ�DZD\�-XPS�WHFKQRORJ\�WR�LWV�PHPEHU�ZRUOGV���7KH\�KDG�WR�
GLVFRYHU�LW�IRU�WKHPVHOYHV����7KLV�SROLF\�PDGH�IRU�VRPH�YHU\�LQWHUHVWLQJ�
WHFKQRORJLFDO�EUHDNWKURXJKV�RQ�VRPH�ZRUOGV�ZKLOH�RWKHU�QHDUE\�ZRUOGV�
IORXQGHUHG�DV�WKH\�ODFNHG�D�FUHDWLYH�JHQLXV�RU�WKH�GULYH�WR�H[SORUH��VR�LW�ZDV�
ZLWK�2SHFLD�XQWLO�WKH�DUULYDO�RI�+RUQEDFN���7KH�2SHFLDQV�KDG�VWDUWHG�PDNLQJ�
VWULGHV�WRZDUGV�GLVFRYHULQJ�WKH�MXPS�GULYH�RQ�WKHLU�RZQ��EXW�ZLWK�OLWWOH�VXFFHVV���
$IWHU�+RUQEDFN�WRRN�FRQWURO��DQG�DV�KH�VSHQW�PRUH�WLPH�LQ�WKH�VHQDWH�KH�UHDOL]HG�
WKDW�WLPH�ZDV�UXQQLQJ�VKRUW�DQG�WKDW�KH�KDG�EHWWHU�QRW�OHDYH�2SHFLD¶V�IXWXUH�XS�
WR�WKHLU�VFLHQWLVWV���6R�MXVW�SULRU�WR�WKH�ODVW�IHZ�GD\V�WKH�VHQDWH�ZDV�VWLOO�
IXQFWLRQLQJ��+RUQEDFN¶V�PLQLRQV�EURNH�LQ�WR�WKH�,PSHULDO�DUFKLYHV�DQG�VWROH�
PDQ\�GRFXPHQWV�DQG�DUWLIDFWV�UHODWHG�WR�MXPS�GULYHV��FRPSXWHUV��DQG�ZHDSRQV�
WHFKQRORJ\���,QWHUHVWLQJO\�HQRXJK�WKH�WKHIW�RI�WKHVH�DUWLIDFWV�DQG�GDWD�PD\�KDYH�
DFWXDOO\�FDXVHG�WKH�ILQDO�EUHDNXS�RI�WKH�VHQDWH�DV�PDQ\�VHQDWRUV�VWDUWHG�SRLQWLQJ�
ILQJHUV�DW�HDFK�RWKHU�DWWHPSWLQJ�WR�SODFH�WKH�EODPH�RQ�WKHLU�ULYDOV���+RZHYHU��
+RUQEDFN�ZDV�DOUHDG\�RQ�KLV�ZD\�EDFN�WR�2SHFLD�VHFXUH�LQ�WKH�NQRZOHGJH�WKDW�
WKH�VHQDWH�ZDV�WHDULQJ�LWVHOI�DSDUW��ZKLOH�QRW�ERWKHULQJ�WR�LQYHVWLJDWH�ZKR�������
DFWXDOO\�VWROH�WKH�GDWD�DQG�GHVWUR\HG�WKH�UHPDLQLQJ�FRSLHV�DQG�EDFNXSV� 

2QFH�EDFN�RQ�2SHFLD��+RUQEDFN�DQG�KLV�DVVRFLDWHV�VWDUWHG�D�FUDVK���
SURJUDP�RI�QDYDO�EXLOGXS�DQG�VWXG\LQJ�MXPS�GULYH�WHFKQRORJ\�XVLQJ�WKH�VWROHQ�
SODQV���6WDUWLQJ�VPDOO��WKH�2SHFLDQV�EXLOW�ZRUNLQJ�PRGHOV�WR�WHVW�RXW�WKHLU������
LPSURYHG�WKHRULHV�DQG�DIWHU�D�IHZ�ILWV�DQG�VWDUWV�PDQDJHG�WR�EXLOG�D�ZRUNLQJ�
-XPS�GULYH���0HDQZKLOH�WKH\�KDG�EHHQ�EXLOGLQJ�VKLSV�WR�UHFHLYH�WKH�MXPS�GULYHV�
DV�VRRQ�DV�WKH\�ZKHUH�PDGH�UHDG\���,Q�WKLV�ZD\�WKH�2SHFLDQ�IOHHW�ZDV�PRVWO\�
FRPSOHWH�DQG�DOUHDG\�GHSOR\HG�EHIRUH�/RUG�.HQWRQ�VWDUWHG�KLV�ZDU�IRU�FRQWURO�
RI�WKH�VXEVHFWRU� 
� <RX�ZLOO�QRWLFH�WKDW�WKH�2SHFLDQ�IOHHW�GRHV�QRW�KDYH�DQ\�ILJKWHU�FUDIW��
7KLV�ZDV�D�GHOLEHUDWH�RYHUVLJKW�E\�+RUQEDFN��DV�KH�NQHZ�LW�ZRXOG�QRW�WDNH�
PXFK�WLPH�WR�EXLOG�ILJKWHUV�RQFH�WKH�PDLQ�VKLSV�ZHUH�FRPSOHWH���+RZHYHU��WKH�
ZDU�VWDUWHG�EHIRUH�KH�ZDV�DEOH�WR�EHJLQ�WKH�FRQVWUXFWLRQ�RI�WKH�ILJKWHUV�DQG�WKH�
KXOO�IRU�WKH�ILUVW�ILJKWHU�ZDV�QRW�FRPSOHWHG�XQWLO�DIWHU�D�FHDVH-ILUH�KDG�EHHQ���
GHFODUHG��� 



�� 

 
 
%DWWOH�6WDWLRQ  %6-�����%�-������-�����-������WRQV 
 %DWWHULHV��������  ����������������������������� 
 %DWWHULHV�EHDULQJ ����������������������������� 

)XHO �����WRQV��(3 ��$JLOLW\-����7HFK�/HYHO��� 
 
7RQQDJH�  ����WRQ�3ODQHWRLG�+XOO 
&UHZ�   ���&RUSRUDWH�SHUVRQQHO� 
3HUIRUPDQFH�  3RZHU�SODQW-�����(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ��KDUG�SRLQWV� 
$UPDPHQW� ��WULSOH�/DVHU�%HDP�7XUUHW���GRXEOH�IXVLRQ�JXQ�

WXUUHW���VLQJOH�PLVVLOH�ODXQFKHU��WXUUHW 
'HIHQVHV�  +XOO�$UPRU�IDFWRU������GRXEOH�6DQG�&DVWHU�WXUUHW 
&UDIW�   ��'UDJRQIO\�ILJKWHUV�DQG�RQH�*LJ��7UDYHOOHU�
6�� 
)XHO�7UHDWPHQW�  1RQH 
&RVW�   �������0FU���������LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH� ���ZHHNV�����LQ�TXDQWLW\ 
1XPEHU�%XLOW�  �  
&RPPHQWV�  7KH�&HUHEXV�FODVV�EDWWOH�VWDWLRQV�ZHUH�WKH�EHVW�
WDUJHW�GURQHV�WKH�2SHFLDQ�IOHHW�HYHU�XVHG���7KH�EHVW�WDFWLF�WKH�FDSWDLQ�RI�
WKH�VXUYLYLQJ�YHVVHO�FRXOG�FRPH�XS�ZLWK�ZDV�WR�VXUUHQGHU���$IWHU�WKH�
TXLFN�DQG�YLROHQW�ORVV�RI�WKH�ILUVW�VKLS�RI�WKLV�FODVV�WR�WKH�IRUFHV�RI�����
2SHFLD��DQG�ZLWKRXW�LQIOLFWLQJ�DQ\�GDPDJH�WR�WKH�WHFKQRORJLFDOO\�LQIHULRU�
IOHHW�RI�WKH�2SHFLDQV��7KH�FDSWDLQ�RI�WKH�&KHUXE�GLG�MXVW�WKDW� 
 

³6LJQDO�RXU�VXUUHQGHU�� 
7KHUH�LV�QR�QHHG�IRU�XV�WR�GLH�´ 

-&DSWDLQ�3HWHU��=LPPHUPDQ 
&DSWDLQ�RI�WKH�&KHUXE 

�� 

/HYHQ�.HQWURQ 
 
 7KH�/HYHQ�'HIHQVH�)OHHW�KDV�EHHQ�LQ�H[LVWHQFH�IRU�PDQ\�
FHQWXULHV�DQG�KDV�UHPDLQHG�PXFK�WKH�VDPH�GXULQJ�WKDW�WLPH�DV�
LQQRYDWLRQ�DQG�LPSURYHPHQWV�ZHUH�QRW�RI�JUHDW�LPSRUWDQFH���7KH�
V\VWHP�KDG�UHOLHG�RQ�WKH�SURWHFWLRQ�RI�WKH�7DODQL�(PSLUH�VLQFH�LWV�
IRXQGLQJ�DV�D�UHOLJLRXV�FHQWHU�IRU�WKH�VHFWRU����+RZHYHU��ZKHQ�WKH�
7DODQL�6HQDWH�IHOO�DSDUW�WKH�7DODQL�1DY\�GHVWUR\HG�LWVHOI�LQ�D�PDVVLYH�
FLYLO�ZDU�DQG�JUDE�IRU�SRZHU�E\�WKH�IOHHW�DGPLUDOV�����/HYHQ�IRXQG�LWVHOI�
1R�ORQJHU�SURWHFWHG�E\�WKH�7DODQL�IOHHW��7KH�/')�FRQWLQXHG�LWV�PLVVLRQ�
RI�FXVWRPV�LQVSHFWLRQ�DQG�DQWL-SLUDF\�SDWURO�ZLWKLQ�LWV�RZQ�V\VWHP���
1RW�KDYLQJ�GHYHORSHG�WKH�-XPS�GULYH�DQG�QRW�KDYLQJ�D�VHDW�LQ�WKH�
7DODQL�VHQDWH��/HYHQ�ZDV�OHIW�WR�VWDJQDWH�LQ�LWV�WHFKQRORJLFDO�
GHYHORSPHQW� 
 :KHQ�WKH�IRUFHV�RI�.HQWURQ�ILQDOO\�DUULYHG�LQ�WKH�V\VWHP�WKH�
/HYHQ�GHIHQGHUV�NQHZ�WKDW�WKH\�FRXOG�QRW�VWDQG�XS�WR�WKHP�EXW�WKH\�
GLG�LPSUHVV�9RQ-.HQWURQ�KLPVHOI�E\�YDOLDQWO\�GHPDQGLQJ�WKH�IOHHW�
VXEPLW�WR�D�FXVWRPV�LQVSHFWLRQ�LQ�WKH�VWDUSRUW�TXDUDQWLQH�IDFLOLW\���
:KHQ�WKH�.LQJ�RI�WKH�3ODQHW�GLVFRYHUHG�WKDW�9RQ-.HQWURQ�ZDV�
SHUVRQDOO\�OHDGLQJ�WKH�IOHHW�DQG�RQ�KLV�SODQHW��+H�SHUVRQDOO\�JUHHWHG�
WKH�HPSHURU�DQG�ZRUNHG�RXW�D�GHDO�WR�DOORZ�.HQWURQ�WR�FROOHFW�D�VKDUH�
RI�WKH�WD[HV�IURP�SLOJULPV�WR�WKH�V\VWHP���,Q�DGGLWLRQ�KH�ZRXOG�EH�
GHFODUHG�³3URWHFWRU�RI�WKH�)DLWK³�JLYLQJ�KLP�OHJLWLPDF\�DV�UXOHU�RYHU�
KLV�HPSLUH��7KLV�ZRXOG�KRSHIXOO\�PDNH�LW�HDVLHU�IRU�KLP�WR�LQFUHDVH�WKH�
VL]H�RI�KLV�HPSLUH�ZLWK�WKH�KHOS�RI�WKH�IROORZHUV�RI�/HYHQLVLP�� 
 ,Q�UHWXUQ�/HYHQ�KDV�EHHQ�JLYHQ�SODQHW�EDVHG�PHVRQ�JXQV�DQG�
DGYLVRUV�WR�RSHUDWH�WKH�JXQV�WR�SURWHFW�WKH�V\VWHP���$OVR�.HQWURQ�ZLOO�
JLYH�WR�/HYHQ�VXUSOXV�VKLSV�ZLWK�ZKLFK�WR�SDWURO�WKH�V\VWHP�DQG�
LPSURYH�WKH�HIILFLHQF\�RI�WKH�FXVWRPV�SDWURO�RI�WKH�V\VWHP� 
 ,W�UHPDLQV�WR�EH�VHHQ�LI�.HQWURQ¶V�/HJLWLPDF\�ZLOO�KROG�XS�WR�
VFUXWLQ\�RU�HYHQ�EH�DFFHSWHG�E\�WKH�SUDFWLWLRQHUV�RI�WKH�IDLWK��%XW�IRU�
WKH�PHDQ�WLPH�/HYHQ�LV�XQGHU�WKH�SURWHFWLRQ�RI�.HQWURQ�DQG�KH�HQMR\V�
WKH�VXSSRUW�RI�WKH�/HYHQLWHV�LQ�KLV�FUXVDGH�DJDLQVW�WKH�URERWLF�+HURQ�
(PSLUH� 
 
 



�� 

 
6\VWHP�'HIHQVH�%RDW 6'%-�����&�-������-�����-�����WRQV 
������������ %DWWHULHV����������������������������������� �������������������� 

%DWWHULHV�EHDULQJ ������������� �������������������� 
)XHO ���WRQV��(3 ���$JLOLW\-���7HFK�/HYHO�� 

 
7RQQDJH�  ���WRQV�VWDQGDUG 
&UHZ�   ��UDWLQJV���RIILFHUV� 
3HUIRUPDQFH�  3RZHU�SODQW-������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ��WXUUHW�KDUG�SRLQWV� 
$UPDPHQW� ��WULSOH�ODVHU�WXUUHWV�RUJDQL]HG�LQWR���EDWWHU\���

WULSOH�PLVVLOH�WXUUHWV�RUJDQL]HG�LQWR���EDWWHU\ 
'HIHQVHV� +XOO�DUPRU�IDFWRU��� 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG� 
&RVW�   �������0&5���������0&5�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH������ ���ZHHNV����ZHHNV�LQ�TXDQWLW\� 
1XPEHU�%XLOW�  �  
 
&RPPHQWV� � 7KH�7DUDQWXOD�FODVV�V\VWHP�GHIHQVH�ERDW�LV�
GHVLJQHG�WR�SHUIRUP�WKH�GXDO�UROHV�RI�DQWL-SLUDF\�DQG�VHDUFK�DQG������
UHVFXH���7KH�IHZ�VKLSV�WKDW�WKH�/HYHQLWHV�DUH�DEOH�WR�SURGXFH�DQG��
PDLQWDLQ��GLFWDWH�WKDW�WKH\�DUH�XQDEOH�WR�GHIHQG�DJDLQVW�D�VWURQJ�������
RSSRQHQW�VXFK�DV�WKH�IRUFHV�RI�.HQWURQ�RU�+HURQ���+RZHYHU��DJDLQVW�
LQGLYLGXDO�SLUDWHV�WKHVH�YHVVHOV�DUH�PRUH�WKDQ�DGHTXDWH�IRU�WKH�WDVN���
'XULQJ�WKH�/DQGDU--LQQD�LQFLGHQW�RI�����WKH�PHUFKDQW�YHVVHO�-LQQD�
FDPH�XQGHU�DWWDFN�E\�WKH�SLUDWH�YHVVHO�/DQGDU���7KH�FUHZ�RI�WKH�/DQGDU����
DSSDUHQWO\�GLG�QRW�NQRZ�RI�WKH�FDSDELOLWLHV�RI�/HYHQ�RU�WKH\�SUREDEO\�
ZRXOG�QRW�KDYH�DWWHPSWHG�WKH�WDNH�RYHU�RI�WKH�-LQQD�ZKLOH�LW�ZDV�����
UHIXHOLQJ�DW�WKH�V\VWHP¶V�JDV�JLDQW��$V�WKH�SLUDWH�FUHZ�ZDV�ERDUGLQJ�WKH�
PHUFKDQW��WKH�6'%�+DQG�RI�/HYHQ�DWWDFNHG�IURP�WKH�*DV�*LDQW��������
GHVWUR\HG�WKH�SLUDWH��DQG�WRRN�WKH�ERDUGLQJ�SDUW\�SULVRQHU�IRU�WULDO�� 

�� 

)DVW�)LJKWHU� ))-����(5�-������-�����-������WRQV 
 6TXDGURQ�9DOXHV��������������-����� 
 %DWWHULHV������  ������������������ 
 %DWWHULHV�EHDULQJ ������������������ 

)XHO ������WRQV��(3 ����$JLOLW\-���7HFK�/HYHO��� 
 

7RQQDJH�  ���WRQV�VWDQGDUG 
&UHZ�   ��SLORW� 
3HUIRUPDQFH�  3RZHU�SODQW-��������(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ELV�FRPSXWHU� 
+DUG�SRLQWV�  ��KDUG�SRLQWV� 
$UPDPHQW�  ��ODVHU�EHDPV���PLVVLOH�ODXQFKHU 
'HIHQVHV�  1RQH 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG��QR�SXULILFDWLRQ�� 
&RVW�   �������0FU 
&RQVWUXFWLRQ�7LPH� ���ZHHNV�����LQ�TXDQWLW\ 
1XPEHU�%XLOW�  �� 
 
&RPPHQWV�  7KH�'UDJRQIO\�FODVV�ILJKWHU�ZDV�WKH�EHVW�ORRNLQJ�
VSDFH�VKLS�LQ�WKH�VHFWRU�DQG�LW�HYHQ�PDQDJHG�WR�SHUIRUP�UHDVRQDEO\�ZHOO��7KH�
GLIIHUHQFH�EHWZHHQ�WKLV�FUDIW�DQG�WKH�RWKHU�1RYDODQ�FUDIW�LV�ZKR�GHVLJQHG�DQG�
EXLOW�LW���%HIRUH�WKH�7DODQL�6HQDWH�EURNH�DSDUW�1RYDOD�(QWHUSULVHV�ZDV�
UHVSRQVLEOH�IRU�VKLSSLQJ�ODUJH�FDUJRV�WKURXJKRXW�WKH�VHFWRU���2QH�RI�WKHVH�
FDUJRV�ZDV�D�ODUJH�VKLSPHQW�RI�'UDJRQIO\�ILJKWHUV�KHDGHG�WR�WKH�IURQW�DJDLQVW�
WKH�/XFDVLDQV���$V�WKH�ZDU�HQGHG�EHIRUH�WKHVH�VKLSV�DUULYHG��WKH�QHHG�IRU�WKHP�
ZDV�VXVSHQGHG�DQG�WKH�7DODQL�PLOLWDU\�UHIXVHG�GHOLYHU\�RI�WKH�FUDIW���1RW�
NQRZLQJ�ZKDW�WR�GR�ZLWK�WKH�VKLSV��WKH\��HQGHG�XS�LQ�D�ERQH�\DUG�RQ�1RYDOD�
DZDLWLQJ�GLVSRVDO���'XULQJ�WKH�)LUVW�.HQWURQ�ZDU�WKH�IDU�VLJKWHG�&(2�RI�
1RYDOD�HQWHUSULVHV�SXUFKDVHG�WKHVH�FUDIW�DQG�VHW�XS�D�WUDLQLQJ�DFDGHP\�VWDIIHG�
E\�PHUFHQDULHV�WR�SURGXFH�SLORWV�IRU�WKHP��$JDLQ��XQIRUWXQDWHO\�WKH�SLORWV�
ZKHUH�QRW�UHDG\�IRU�FRPEDW�XQWLO�DIWHU�WKH�ZDU�� 



�� 

6FRXW�([SORUHU 6;-�����%� ������-�����-������WRQV 
������������ %DWWHULHV����������������������� ������������� 
 %DWWHULHV�EHDULQJ ������������� 

)XHO ��WRQV��(3 ��$JLOLW\-���7HFK�/HYHO��� 
 
7RQQDJH�  ����WRQV�VWDQGDUG 
&UHZ� ��FRUSRUDWH�SHUVRQQHO����ORZ�EHUWKV�IRU�WURRSV�

RU�SDVVHQJHUV 
3HUIRUPDQFH�  -XPS-���3RZHU�SODQW-�����(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��%LV�FRPSXWHU� 
+DUG�SRLQWV�  ��KDUG�SRLQW� 
$UPDPHQW�  ��GRXEOH�IXVLRQ�JXQ�WXUUHW� 
'HIHQVHV�  1RQH 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  1RQH� 
&RVW�   �������0FU��������0FU�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH ���ZHHNV�VWDQGDUG����LQ�TXDQWLW\ 
1XPEHU�%XLOW�  �  
 
&RPPHQWV�  5RYHU�3ROLWLFDO�HQYR\�VKLS�DQG�VFRXW�KDG�DJDLQ�WRR�
VPDOO�RI�D�FRPSXWHU�IRU�WKH�VKLS�WR�DFKLHYH�IXOO�-XPS�GULYH�SRWHQWLDO��
+RZHYHU��DV�WKH�FRPPLWWHH�QRWHG��WKH�UHGXFWLRQ�LQ�FRPSXWHU�VL]H�VDYHV�D�IHZ�
PLOOLRQ�FUHGLWV���3XUSRUWHGO\�GHVLJQHG�E\�&KXFN�6SHDUV��WKH�5RYHU�FODVV�VFRXW�
H[SORUDWLRQ�VKLS�LV�DW\SLFDO�RI�1RYDODQ�GHVLJQV���*LYHQ�LWV�RULJLQDO�WDVN�WKH�
5RYHU�DFWXDOO\�VXFFHHGV���'HVLJQHG�WR�EH�VWHDOWK\�DQG�PRQLWRU�SODQHWDU\�
WUDQVPLVVLRQV�WKH�5RYHU�FODVV�ZDV�FDSDEOH�RI�DFFXPXODWLQJ�ODUJH�DPRXQWV�RI�
LQWHOOLJHQFH�GDWD�IURP�D�V\VWHP�DQG�UHWXUQLQJ�LW�WR�WKH�1RYDODQ�KRPH�ZRUOG�
XQGHWHFWHG���+RZHYHU��DW�WKH�WLPH�RI�WKLV�FODVV
V�FRQVWUXFWLRQ�WKH�1RYDODQ�
JRYHUQPHQW�ZDV�WR�PDNH�LW�ORRN�OLNH�WKH\�ZHUH�DFWXDOO\�EXLOGLQJ�D�FDSDEOH�
IOHHW�DW�DV�PLQLPDO�FRVW�DV�SRVVLEOH��7KXV�WKH\�RYHUORRNHG�WKH�QHHG�IRU�SXWWLQJ�
PLOLWDU\�JUDGH�VHQVRUV�LQ�WKH�VKLS�SUHYHQWLQJ�WKH�VKLSV�IURP�JDWKHULQJ�GDWD�
SHUWDLQLQJ�WR�GHIHQVLYH�DQG�RIIHQVLYH�FDSDELOLWLHV�RI�D�V\VWHP���)LQDOO\���RQH�
LWHP�ZRUWK\�RI�QRWH�LV�WKH�ORZ�QXPEHU�RI�FUHZ�UHTXLUHG�WR�SLORW�WKH�FUDIW��2QO\�
WZR���$IWHU�WKH�ZDU�DQG�ZLWK�LPSURYHG�VHQVRUV�WKLV�VKLS�EHFDPH�DQ�HIIHFWLYH�
VFRXW� 

�� 

 
 
6WULNH�)LJKWHU 6)-�����$�-������-�����-����WRQV 
 6TXDGURQ�9DOXHV�������������-����� 
������������ %DWWHULHV����������������� ���������� 

%DWWHULHV�EHDULQJ ���������� 
)XHO ��WRQV��(3 ���$JLOLW\-���7HFK�/HYHO�� 

 
7RQQDJH�  ��WRQV�VWDQGDUG 
&UHZ�   ��SLORW 
3HUIRUPDQFH�  3RZHU�SODQW-�����(3��$JLOLW\������ 
�   ��WRQV�RI�FDSDFLWRUV�������(3�� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ��WXUUHW�KDUG�SRLQW� 
$UPDPHQW� ��WULSOH�/DVHU�WXUUHW 
'HIHQVHV� 1RQH� 
&UDIW�   1RQH 
)XHO�7UHDWPHQW�  )XHO�6FRRSV�LQVWDOOHG� 
&RVW�   �����0&5�������0&5�LQ�TXDQWLW\ 
&RQVWUXFWLRQ�7LPH�� ���ZHHNV�����LQ�TXDQWLW\ 
1XPEHU�%XLOW�  �  
&RPPHQWV�  7KH�3LUDQKD�FODVV�LV�XVHG�PDLQO\�WR�HVFRUW�
SRWHQWLDOO\�KRVWLOH�YHVVHOV�WKURXJK�WKH�FRQWUROOHG�VSDFH�RI�/HYHQ�DQG�HQVXUH�
WKDW�WKH\�ODQG�RU�GRFN�LQ�WKHLU�GHVLJQDWHG�ORFDWLRQ��:KHQ�WKH�.HQWURQ�)OHHW�
DUULYHG�LQ�WKH�V\VWHP�LW�ZDV�WKH�FRPPDQGHU�RI�WKH�VTXDGURQ�WKDW�JUHHWHG�WKH�
IOHHW�DQG�RUGHUHG�WKHP�WR�ODQG�RQH�DW�D�WLPH�LQ�WKH�TXDUDQWLQH�IDFLOLW\�RI�WKH�
VWDUSRUW���,PSUHVVHG�ZLWK�WKH�GLVSOD\�RI�EUDYDGR�GHVSLWH�WKH�RYHUZKHOPLQJ�
RGGV��/RUG�.HQWURQ�FRQIHUUHG�WKH�2UGHU�RI�6DLQWKRRG�IRU�([WUHPH�+HURLVP�
�26(+��XSRQ�WKH�FRPPDQGHU�KLPVHOI�� 
 

 ³0\�*RG���:K\�LV�WKLV�PDQ�QRW�LQ�P\�1DY\"´ 
-/RUG�0D[ZHOO�YRQ-.HQWURQ 

�(PSHURU 



�� 

1RYDOD�.HQWURQ� 
 
� dŚĞ�EŽǀĂůĂŶ�ŇĞĞƚ�ĨĞůů�ǀŝĐƟŵ�ƚŽ�ŐŽǀĞƌŶŵĞŶƚĂů�ĐŽƌƌƵƉƟŽŶ�ĂŶĚ�ĂŌĞƌ�
ƚŚĞ�ĨĂůů�ŽĨ�ƚŚĞ�dĂůĂŶŝ��ŵƉŝƌĞ�ŝƚ�ŽŶůǇ�ŐŽƚ�ǁŽƌƐĞ͘��EŽƚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�
ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�Ă�ĚĞĨĞŶƐĞ�ĨŽƌĐĞ�ĂŶĚ�ŚŽǁ�ƚŽ�ĞŵƉůŽǇ�ŝƚ͕�ƚŚĞ�EŽǀĂůĂŶƐ�
ĂƩĞŵƉƚĞĚ�ƚŽ�ďƵŝůĚ�Ă�ŐƌĂŶĚ�ŇĞĞƚ�ŽĨ�ƚŚĞ�ƐƚĂƌƐ͘���Ƶƚ�ƚŚĞŝƌ�ĐŽƌƌƵƉƚĞĚ�
ŐŽǀĞƌŶŵĞŶƚ�ĨĂŝůĞĚ�ƚŽ�ůĞƚ�ƚŚĂƚ�ŚĂƉƉĞŶ�ĂŶĚ�ŝŶƐƚĞĂĚ�ƚŚĞǇ�ǁĞƌĞ�ŽŶůǇ�ĂďůĞ�ƚŽ�ŐĞƚ�
Ă�ĨĞǁ�ďĂƌĞůǇ�ƐƉĂĐĞ�ǁŽƌƚŚǇ�ƌŽĐŬƐ�ƚŽ�ŇǇ͘ 

^ĞĐŽŶĚůǇ͕�ƚŚĞǇ�ĚŝĚ�ŶŽƚ�ŚĂǀĞ�Ă�ŐŽŽĚ�ŵŝůŝƚĂƌǇ�ŽƌŐĂŶŝǌĂƟŽŶ�ĂŶĚ�ĚŝĚ�ŶŽƚ�
ƵŶĚĞƌƐƚĂŶĚ�ƚŚĂƚ�ŽƉĞƌĂƟŶŐ�Ă�ŶĂǀĂů�ǀĞƐƐĞů�ďǇ�ĐŽŵŵŝƩĞĞ�ǁŽƵůĚ�ŶŽƚ�ǁŽƌŬ͘��/Ŷ�
ŵĂŶǇ�ĐĂƐĞƐ�ƚŚĞ�ĐƌĞǁƐ�ŽĨ�ƚŚĞ�ĨĞǁ�EŽǀĂůĂŶ�ƐŚŝƉƐ�ǁĞƌĞ�ƐŽ�ůĂƌŐĞ�ƚŚĂƚ�ƚŚĞǇ�ŚĂĚ�Ă�
ŐƌĞĂƚ�ĚĞĂů�ŽĨ�ƚƌŽƵďůĞ�ǁŝƚŚ�ƚŚĞ�ůŝĨĞ�ƐƵƉƉŽƌƚ�ƐǇƐƚĞŵƐ͘��,ĂǀŝŶŐ�Ă�ůĂƌŐĞ�ĐĂƌŐŽ�
ƐƉĂĐĞ�ĮůůĞĚ�ǁŝƚŚ�ĞǆƚƌĂ�ŽǆǇŐĞŶ�ƚĂŶŬƐ�ĂŶĚ�ƉŽƚĂďůĞ�ǁĂƚĞƌ�ĐŽŵƉĞŶƐĂƚĞĚ�ĨŽƌ�ƚŚŝƐ͘ 

&ŝŶĂůůǇ͕�EŽǀĂůĂ��ŶƚĞƌƉƌŝƐĞƐ�ŚĂĚ�ŚĂĚ�ĞŶŽƵŐŚ�ĂŶĚ�ŝŶ�ĂŶ�ĂƩĞŵƉƚ�ƚŽ�ƌŝĚ�
ƚŚĞ�ŐŽǀĞƌŶŵĞŶƚ�ŽĨ�ĐŽƌƌƵƉƟŽŶ͕�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ƉƌŽĮƚ�ŽĨ�ƚŚĞ�ƐŚĂƌĞŚŽůĚĞƌƐ͕�ĂŶĚ�
ƉƌŽƚĞĐƚ�ƚŚĞ�ƉůĂŶĞƚ͕�EŽǀĂůĂ�ĞŶƚĞƌƉƌŝƐĞƐ�ƐƵĐĐĞƐƐĨƵůůǇ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ă�ĐŽƵƉ�ĚΖĠƚĂƚ͘ 

dŚĞ�ƐǁŝŌŶĞƐƐ�ŽĨ�ƚŚĞ�ƚĂŬĞ�ŽǀĞƌ�ƉƌŽǀĞĚ�ƚŚĂƚ�EŽǀĂůĂ��ŶƚĞƌƉƌŝƐĞƐ�ǁĂƐ�
ĨĂƌ�ŵŽƌĞ�ĐĂƉĂďůĞ�Ăƚ�ƌƵŶŶŝŶŐ�ƚŚĞ�ŐŽǀĞƌŶŵĞŶƚĂů�ĨƵŶĐƟŽŶƐ�ŽŶ�ƚŚĞ�ƉůĂŶĞƚ�ĂŶĚ�
ƉƌŽǀĞĚ�ƚŽ�ďĞ�ĞǆƚƌĞŵĞůǇ�ƉŽƉƵůĂƌ�ĂŵŽŶŐ�ƚŚĞ�ŵŝĚĚůĞ�ĂŶĚ�ůŽǁĞƌ�ĐůĂƐƐĞƐ�ŽĨ�ƚŚĞ�
ƉŽƉƵůĂƟŽŶ͘���ŌĞƌ�Ă�ƐǁŝŌ�ƚƌŝĂů͕�ƚŚĞ�ĨŽƌŵĞƌ�ŐŽǀĞƌŶŵĞŶƚ�ĨƵŶĐƟŽŶĂƌŝĞƐ�ĂĐĐƵƐĞĚ�
ŽĨ�ŐƌĂŌ�ǁĞƌĞ�ƵŶĐĞƌĞŵŽŶŝŽƵƐůǇ�ĚĞƉŽƐŝƚĞĚ�ŽŶ�ĂŶ�ƵŶĚŝƐĐůŽƐĞĚ�ŶĞǁůǇ�ĐƌĞĂƚĞĚ�
ƉƌŝƐŽŶ�ƉůĂŶĞƚ͘� 

hŶĨŽƌƚƵŶĂƚĞůǇ͕�ƚŚĞ�ĚĂŵĂŐĞ�ŚĂĚ�ĂůƌĞĂĚǇ�ďĞĞŶ�ĚŽŶĞ�ĂŶĚ�ĂůƚŚŽƵŐŚ�ƚŚĞ�
ĂĐƟŽŶƐ�ŽĨ�EŽǀĂůĂ�ŚĂĚ�ƉƵƚ�ƚŚĞ�ƉůĂŶĞƚ�ŝŶ�Ă��ŵƵĐŚ�ƐƚƌŽŶŐĞƌ�ƉŽƐŝƟŽŶ͕�ƚŚĞǇ�
ƐŝŵƉůǇ�ĚŝĚ�ŶŽƚ�ŚĂǀĞ�ƟŵĞ�ƚŽ�ďƵŝůĚ�ƵƉ�Ă�ŐŽŽĚ�ŇĞĞƚ�ǁŝƚŚ�ǁŚŝĐŚ�ƚŽ�ĚĞĨĞŶĚ�ƚŚĞŝƌ�
ƉůĂŶĞƚ�Žƌ�ŝŶƚĞƌĞƐƚƐ�ĂďƌŽĂĚ͘�tŚĂƚ�ƚŚĞǇ�ĚŝĚ�ŚĂǀĞ�Ă�ǁĂƐ�Ă�ůĂƌŐĞ�ŇĞĞƚ�ŽĨ�
ŵĞƌĐŚĂŶƚ�ƐŚŝƉƐ�ƚŚĂƚ�ĐŽƵůĚ�ĂĐƚ�ĂƐ�ƐĐŽƵƚƐ͕�ďƵƚ�ŚĂĚ�ŶŽ�ĚĞĨĞŶƐŝǀĞ�Žƌ�ŽīĞŶƐŝǀĞ�
ĐĂƉĂďŝůŝƚǇ�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ƉůĂǇĞĚ�ŶŽ�ƐŝŐŶŝĮĐĂŶƚ�ƉĂƌƚ�ŝŶ�ƚŚĞ�&ŝƌƐƚ�<ĞŶƚƌŽŶ�tĂƌ͘ 
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6WULNH�&UXLVHU 6&-�����%�-������-�����-������WRQV 
 %DWWHULHV�EHDULQJ���������������������������� 
�������������%DWWHULHV����������������������������������������� 
)XHO ���WRQV��(3 ���$JLOLW\-������*LJ��7HFK�/HYHO��� 
 
7RQQDJH�  ���-WRQ�SODQHWRLG�KXOO 
&UHZ�   ���FRUSRUDWH�SHUVRQQHO 
3HUIRUPDQFH�  -XPS-���3RZHU�SODQW-�����(3��$JLOLW\��� 
(OHFWURQLFV�  PRGHO��ILE�FRPSXWHU� 
+DUG�SRLQWV�  ��KDUG�SRLQWV� 
$UPDPHQW�  2QH�WULSOH�/DVHU�WXUUHW 
'HIHQVHV� ��WULSOH�VDQG�FDVWHU�WXUUHWV�RUJDQL]HG�LQWR�WZR�

EDWWHULHV� 
&UDIW� ����WRQ�*LJ�� 
 �7UDYHOOHU�6XSSOHPHQW����)LJKWLQJ�6KLSV� 
)XHO�7UHDWPHQW�  1RQH� 
&RVW�   �������0FU 
&RQVWUXFWLRQ�7LPH� ���ZHHNV����LQ�TXDQWLW\ 
1XPEHU�%XLOW�  �  
&RPPHQWV�  7KH�&KDPHOHRQ�5RFN�FODVV�VKLS�ZDV�GHVLJQHG�
ZLWK�DQ�XQGHU�SRZHUHG�FRPSXWHU�WKDW�ZDV�QRW��SRZHUIXO�HQRXJK�WR�
DOORZ�IXOO�XVH�RI�WKH�LQVWDOOHG�MXPS�GULYH���$IWHU�WKH�ZDU�DOO�VKLSV�RI�
WKLV�FODVV�ZHUH�FRQYHUWHG�WR�WDUJHW�GURQHV�DV�WKH\�ZHUH�MXVW�DV�XVHOHVV�
IRU�PHUFKDQW�DFWLYLWLHV�DV�WKH\�ZHUH�IRU��PLOLWDU\�RSHUDWLRQV���,W�LV�
UXPRUHG�WKDW�RQH�RI�WKHVH�VKLSV�ZDV�VWROHQ�DQG�LV�QRZ�RSHUDWLQJ�DV�D�
SLUDWH�YHVVHO��$OWKRXJK�WKLV�LV�KLJKO\�UHJDUGHG�DV�D�MXPS�VSDFH�OHJHQG� 
  
    ³:KDW�D�SLHFH�RI�&UDS�´ 

    -$QRQ\PRXV�1RYDODQ�SLORW 


