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7DEOH�RI�&RQWHQWV 
 
)URP�WKH�(GLWRU          ��ɵ 
+RZ�GRHV�(852$9,$�ZRUN"        ��ɷ 
,QWHUQDWLRQDO�6SDFH�6WDWLRQ�VHFWLRQ 
 7KH�(XURSHDQ�ODE�&ROXPEXV       ɲɱ 
 &DQ�DQ�$VWURQDXW�EH�D�%RG\EXLOGHU"     ɲɲ 
$XWRPRWLYH�VHFWLRQ 
 +LVWRU\�2K�0LVHU\�         ɲɳ 
 )RUPXOD�ɲ�VWULYLQJ�IRU�VDIHW\�-�3DUW�,     ɲɴ 
:RPHQ�LQ�6FLHQFH�VHFWLRQ 
 $QQLH�-XPS�&DQQRQ�DQG�&HFLOLD�3D\QH     ɲɹ 
 +HG\�/DPDUU          ɳɱ 
 'RURWK\�+RGJNLQ         ɳɴ 
4XDUDQWLQH�VHFWLRQ 
 :KHQ�,VDDF�1HZWRQ�ZDV�LQ�TXDUDQWLQH     ɳɵ 
 :KR�LQYHQWHG�TXDUDQWLQH�SDUWLHV"      ɳɶ 
2QOLQH�&RQIHUHQFH�&DOOV�VHFWLRQ 
 %HSL&RORPER�DQG�(XFOLG        ɳɷ 
 6WDUW-XSSLQJ�IRU�(QJLQHHUV       ɴɱ 
,QWHUYLHZV�VHFWLRQ 
 ,QWHUYLHZ�ZLWK�3$6�6WRFNKROP       ɴɳ 
7UHHJRQRPHWU\          ɴɶ 
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7KH�(852$9,$�)RUOu-
%RORJQD�0DJD]LQH 
 
(GLWRU�LQ�&KLHI 
(OHQD�7RQXFFL 
 
(GLWRU 
*LDFRPR�6HPSULQL�&HVDUL 
 
&RQWULEXWRUV 
%HDWULFH�%RFFDGLIXRFR� 
&KLDUD�3HQQXWL� 
5LFFDUGR�&DVDOL� 
6DUD�*LRUJLRQL� 
3$6�6WRFNKROP 
 
*HQHUDO�&RUUHFWRU 
.DL�$LGDQ�*URZFRRW 
 
*UDSKLF�'HVLJQHU 
&KLDUD�3HQQXWL� 
(OLVD�3LHUJLDFRPL� 
&KLDUD�3DFHVFKL 
 
6SHFLDO�FRQWULEXWRUV 
)DELR�*DOXSSL 
 
&RQWDFWV 
WHDP#HXURDYLDIRUOLERORJQD�HX 
ZZZ�HXURDYLDIRUOLERORJQD�HX 
9LD�9DOYHUGH��ɲɶ 
)RUOu��)&��ɵɸɲɳɲ 
,WDO\ 
 

$OO�ULJKWV�UHVHUYHG� 

)URP�WKH�(GLWRU 
 

'HDU�UHDGHUV� 
ɳɱɳɱ�KDV�EHHQ�D�FKDOOHQJH�IRU�HYHU\RQH��,W� LV�QRW�QHFHV�
VDU\�WR�XQGHUOLQH� WKH�GHHS�FKDQJHV�LQ� OLIHVW\OH��PLQGVHW��
DQG�SULRULWLHV�WKDW�LW�KDV�EURXJKW�XV��EHFDXVH��DOO�FRQVLG�
HUHG��ZH�H[SHULHQFHG�WKHP�WRJHWKHU� 
 

,QVLGH�RXU�/RFDO�%RDUG�ZDV�QR�GLɣHUHQW��$W�¿UVW�� LW�ZDV�
IUXVWUDWLQJ�WR�EH�IRUFHG�WR�JLYH�XS�RXU�SURMHFWV�DQG�FRP�
SOHWHO\�UH-LQYHQW�RXU�VFKHGXOH� WR�PDLQWDLQ�WKH�(852$�
9,$�VSLULW�DOLYH�DPRQJ�WKH�PHPEHUV�RI�VXFK�D�\RXQJ�DV�
VRFLDWLRQ��)URP�TXL]]HV�WR�UHYLHZV�SXEOLVKHG�RQ�RXU�VR�
FLDO� PHGLD� SDJHV�� WKH� YLUWXDO� ZRUNORDG� ZDV� VLJQL¿FDQW��
EXW� VWLOO� SDUW� RI� RXU� FRPPLWPHQW� WR� WKH� DVVRFLDWLRQ��
+RZHYHU�� WKH�PRVW� GHPDQGLQJ� \HW� UHZDUGLQJ� DFWLYLWLHV�
ZHUH�WKH�FRQIHUHQFHV�ZLWK�SUHSDUHG�DQG�HPLQHQW�VSHDN�
HUV��UDQJLQJ�IURP�3K'�VWXGHQWV� WR�(6$�DVWURQDXWV��7KH�
JUDWLWXGH� WKDW� WKH�PHPEHUV� VKRZHG� DW� WKH� HQG� RI� HDFK�
HYHQW�ZDV�ZKDW�NHSW�XV�GHWHUPLQHG�GXULQJ�WKHVH�GLɤFXOW�
WLPHV� 
 
7R�ZLVK� \RX� D�0HUU\� &KULVWPDV�� D� KRSHIXOO\� JUHDW� DQG�
VDIHU�1HZ�<HDU� DQG�JRRG� OXFN� WR� \RXU� H[DPV��ZH� FKDO�
OHQJHG�RXUVHOYHV�RQFH�PRUH�DQG�FDQ�QRZ�VKDUH�ZLWK�\RX�
RXU� JLIW�� WKH� ¿UVW� HGLWLRQ� RI� WKH� (852$9,$� )RUOu-
%RORJQD�0DJD]LQH� 
 
7KLV�DPD]LQJ�ZRUN�ZRXOGQ¶W�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�
WKH� HɣRUWV� RI�P\� DPD]LQJ� FROOHDJXHV� RI� WKH� %RDUG� DQG�
WKH�KHOS�RI�WKH�WDOHQWHG��ZLOOLQJ�PHPEHUV�RI�RXU�:RUNLQJ�
*URXSV�� ,� ZRXOG� OLNH� WR� H[SUHVV� P\� JUDWLWXGH� WR� DOO� RI�
WKHP� IRU� WKHLU�VLJQL¿FDQW� FRQWULEXWLRQV��$QG� WKLV� LV� MXVW�
WKH� EHJLQQLQJ�� WKH� VHFRQG� SDUW� RI� WKH�0DJD]LQH�ZLOO� EH�
SXEOLVKHG�DW�WKH�HQG�RI�)HEUXDU\�ɳɱɳɲ� 
 
ɳɱɳɱ� KDV� EHHQ� D� FKDOOHQJH� IRU� HYHU\RQH�� EXW� ZH¶YH�
DGDSWHG�DQG�FDPH�RXW�RI� LW�VWURQJHU�WKDQ�HYHU��:H�QRZ�
KDYH�QRWKLQJ�EXW�D�EULJKW�IXWXUH�DKHDG�RI�XV��(852$9,�
$QV��/HW¶V�H[SORUH�LW�WRJHWKHU� 
 
%HVW�UHJDUGV� 
(OHQD�7RQXFFL 
3UHVLGHQW�RI�(852$9,$�)RUOu-%RORJQD 
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(OHQD�7RQXFFL 
 

3UHVLGHQW 

*LDFRPR� 
6HPSULQL�&HVDUL 

 

9LFH-3UHVLGHQW 

&KLDUD�3HQQXWL 
 

6HFUHWDU\ 

%HDWULFH 
%RFFDGLIXRFR 

 

7UHDVXUHU 

$QGUHD�7RJQL 
 

([HFXWLYH�0HPEHU 
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7KH�/RFDO�*URXSV 

$W�WKLV�PRPHQW��ɴɹ�DVVRFLDWLRQV�DɤOLDWHG�
ZLWK� (852$9,$� �($�� H[LVW� DQG� DUH�
VSUHDG�DURXQG�(XURSH�DQG�EH\RQG��7KH\�
DUH� FDOOHG� ³/RFDO� *URXSV´� DQG� HDFK� RI�
WKHP� LV� OHJDOO\� UHFRJQLVHG� LQ� LWV� FRXQWU\��
KDV�LWV�RZQ�VWDWXWH�DQG�LWV�RZQ�QDPH��LQ�
JHQHUDO� FDOOHG� ³(852$9,$´� IROORZHG� E\�
WKH�QDPH�RI�WKH�FLW\�RU�WKH�8QLYHUVLW\��IRU�
H[DPSOH�� (852$9,$� )RUOu-%RORJQD���
(DFK� LV� FRRUGLQDWHG� E\� D� /RFDO� %RDUG�
�/%�� ZKLFK� FRQVLVWV� RI� D� PLQLPXP� RI�
WKUHH�SHRSOH��WKH�3UHVLGHQW�� WKH�6HFUHWDU\�
DQG� WKH� 7UHDVXUHU�� ZKR� KDYH� VSHFL¿F�
WDVNV��2WKHU�SRVLWLRQV�DUH� IUHTXHQWO\�SUH�
VHQW�� VXFK� DV� WKH� 9LFH-3UHVLGHQW� DQG� WKH�
([HFXWLYH� 0HPEHUV� �(0��� ZKR� PD\� RU�
PD\�QRW�KDYH�RWKHU�VSHFL¿F�WDVNV��OLNH�IRU�
H[DPSOH�WKH�,QWHUQDWLRQDO�(GLWRU�0HPEHU�
RU�WKH�7HFKQLFDO�([HFXWLYH��0RUHRYHU��DQ�
RWKHU� LPSRUWDQW� SRVLWLRQ� LV� WKH� ,QWHUQD�
WLRQDO� &RQWDFW� 0HPEHU� �,&0��� ,QWHUQD�
WLRQDO� UHODWLRQV� DUH� SHUKDSV� WKH� FRUH� RI�

(852$9,$¶V� 6SLULW�� ,Q� IDFW�� WKH� /RFDO�
*URXSV�DUH�DOO�FRQQHFWHG�YLD�(852$9,$��
WKH� LQWHUQDWLRQDO� DVVRFLDWLRQ� WKDW� DGPLQ�
LVWHUV� HDFK� RI� WKHP�� )XUWKHUPRUH�� (8�
52$9,$�KDV�LWV�RZQ�ERDUG��FDOOHG�WKH�,Q�
WHUQDWLRQDO� %RDUG� �,%��� LWV� RZQ� VWDWXWH�
DQG�E\ODZV�DQG� LWV�RZQ�UHJLVWHUHG�RɤFH��
ZKLFK� LV� FXUUHQWO\� ORFDWHG� LQ� 'HOIW� �7KH�
1HWKHUODQGV��� 7KH� ,%� LV� SUREDEO\� WKH�
PRVW� LPSRUWDQW�ERG\�RI�(852$9,$��EH�
FDXVH� LW� UHSUHVHQWV� WKH�DVVRFLDWLRQ� OHJDOO\�
DQG�UHJXODWHV�DQ\�RWKHU�ERG\�RI�WKH�DVVR�
FLDWLRQ�� 

�3�$6�DQG��3�$0 

7KH�/RFDO�*URXSV�RI�(852$9,$�DUH�JHQ�
HUDOO\� UHIHUUHG� WR� DV� $ɤOLDWHG� 6RFLHWLHV�
�$6��� +RZHYHU�� EHIRUH� WKH� SURFHGXUH� WR�
MRLQ� (852$9,$� HQGV�� WKH\� DUH� FDOOHG�
3$6��DV�WR�VD\�3HUVSHFWLYH�$ɤOLDWHG�6RFL�
HWLHV��7KH�/RFDO�*URXSV�ORFDWHG�RXWVLGH�RI�
(XURSH��IRU�H[DPSOH�LQ�,QGLD�RU�LQ�(J\SW��
DUH� FDOOHG� $GMXQFW� 0HPEHUV� �$0�� RU�
3$0�� LQVWHDG�� 7R� EHFRPH� DQ� $6�$0� D�

+RZ�GRHV�(852$9,$�ZRUN" 
 

,Q� WKLV� VHFWLRQ� \RX�ZLOO� ¿QG� RXW� KRZ� DQ� DVVRFLDWLRQ� DV� ELJ� DV� (852$9,$�
PDQDJHV�WR�EH�DFWLYH�DQG�WR�JXDUDQWHH�QHWZRUNV�EHWZHHQ�GLɣHUHQW�DVVRFLD�
WLRQV��$6��DQG�FRPSDQLHV��DOVR�GXULQJ�WKHVH�KDUG�WLPHV� 
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/RFDO� *URXS�PXVW� KRVW� LWV� ¿UVW� ,QWHUQD�
WLRQDO�(YHQW��DIWHU�WKDW��GXULQJ�WKH�IROORZ�
LQJ� &RQJUHVV�� DOO� WKH� RWKHU� DVVRFLDWLRQV�
YRWH� D�PRWLRQ� WR� DFFHSW� LW� RU�QRW� DV�QHZ�
$6�$0� 

(852$9,$� )RUOu-%RORJQD�� IRXQGHG� RQ�
WKH� ɲɸWK� -DQXDU\� ɳɱɲɺ�� KRVWHG� LWV� ¿UVW�
,QWHUQDWLRQDO�(YHQW��$HURG\QDPLFV�6\P�
SRVLXP��RQ�1RYHPEHU�RI� WKH� VDPH�\HDU��
DQG�EHFDPH�DQ�$6� LQ�0D\�ɳɱɳɱ��GXULQJ�
WKH� ¿UVW� (852$9,$�2QOLQH� &RQJUHVV� RI�
DOO�WLPH� 

7KH�:RUNLQJ�*URXSV 

:H�QRZ�FRPH�EDFN� WR� WKH�RULJLQDO�TXHV�
WLRQ��KRZ�FDQ�D�KXJH�DQG�FRPSOH[�DVVRFL�
DWLRQ�OLNH�(852$9,$�PDQDJH�VRFLDO�PH�
GLD�� FRPPXQLFDWLRQ� EHWZHHQ� /RFDO�
*URXSV��WKH�,%��WKH�ZHEVLWH��WKH�UHODWLRQV�
ZLWK� FRPSDQLHV�� WKH�E\ODZV��«"�7KH�DQ�
VZHU� LV� LQGHHG� YHU\� VLPSOH�� (852$9,$�
LV� VWUXFWXUHG� LQ�:RUNLQJ�*URXSV� �:*V���
7KH�:*V�DUH�JURXSV�RI�SHRSOH�EHORQJLQJ�
WR� GLɣHUHQW� /RFDO� *URXSV�� ZKR�ZRUN� WR�
JHWKHU� WR� SXUVXH� VSHFL¿F� REMHFWLYHV�� 7KH�
PHPEHUV� RI� D�:*�PD\� EH� GLYLGHG� LQWR�
GLɣHUHQW�XQLWV�IRU�RUJDQLVDWLRQDO�DQG�Hɤ�
FDF\�SXUSRVHV�DQG� WKH\�DUH�DOZD\V�FRRU�
GLQDWHG�E\�D�PHPEHU�FDOOHG�:*�&RRUGL�
QDWRU��$V�PHQWLRQHG�EHIRUH��WKH�:*V�DUH�
DOVR�UHJXODWHG�E\�WKH�,%�ZKLFK�QRPLQDWHV�
D� SULPDU\� DQG� D� VHFRQGDU\� UHVSRQVLEOH�
IRU�HDFK�RI�WKHP�  

 

(DFK�:*�KDV�LWV�RZQ�WDVNV��DQG�
¿QGLQJ�RQH�ZKLFK�LV�EHVW�IRU�\RX�LV�
QRW�GLɤFXOW�DW�DOO��6RPH�RI�WKHP�DUH�

SUHVHQWHG�KHUH� 

 

$ɤOLDWHG�6RFLHWLHV�:* 

7KH�$6�:*�LV�RQH�RI�WKH�PDLQ�:*V�ZLWK�
LQ� (852$9,$V� QHWZRUN�� ,W� HVWDEOLVKHV�
FRQQHFWLRQV� DQG� FROODERUDWLRQV� EHWZHHQ�
WKH�/RFDO�*URXSV�DQG�DOORZV�WKH�,QWHUQD�
WLRQDO�%RDUG�DQG�RWKHU�:*V�WR�KDYH�ÀXLG�
FRQYHUVDWLRQV�� )XUWKHUPRUH�� LW� SURPRWHV�
WKH� $VVRFLDWLRQ� RXWVLGH� LWV� ERUGHUV� WR�
JURZ� FRQWLQXRXVO\� DQG� VSUHDG� WKH� (8�
52$9,$�VSLULW�ZKHUHYHU�SRVVLEOH� 

,W�LV�GLYLGHG�LQWR�WKUHH�XQLWV� 

-� WKH� 6HDUFK� DQG�5HVFXH�8QLW� �� WKH� ([�
SDQVLRQ�8QLW�– �KHOSV�QHZ�ORFDO�JURXSV�WR�
DSSURDFK�(852$9,$�DQG�VWDUW� WKH� MRLQ�
LQJ�SURFHVV� 

-� WKH�(5$6086�8QLW�–� HVWDEOLVKHV� FRQ�
WDFWV�ZLWK�WKH�(5$6086�FRRUGLQDWRUV�RI�
WKH� XQLYHUVLWLHV� LQ� ZKLFK� (852$9,$� LV�
SUHVHQW� LQ�RUGHU�WR�HQKDQFH�(5$6086��
DJUHHPHQWV� ZLWKLQ� WKH� (852$9,$� QHW�
ZRUN� 

-� WKH� %RDUG� RI� 3UHVLGHQWV� �%R3�� 8QLW� –�
LQFOXGHV� WKH� FRRUGLQDWRUV� DQG� EDFN-XS�
FRRUGLQDWRUV� ZKR� RUJDQLVH� WKH� %R3��
PHHWLQJV��7KHUH��WKH�/RFDO�*URXSV¶�UHSUH�
VHQWDWLYHV� PHHW� RWKHU� $6� WR� VKDUH� WKHLU�
SURMHFWV�� RSLQLRQV� DQG� ORRN� RXW� IRU� QHZ�
FROODERUDWLRQV�� 7KH� IRXU� (XURSH� %R3�
JURXSV�DUH�VRUWHG�E\�UHJLRQ�� IRU�H[DPSOH�
)RUOu-%RORJQD� SDUWLFLSDWHV� LQ� WKH� 6RXWK�
HUQ�%R3�WRJHWKHU�ZLWK�$6�$WKHQV��$6�1D�
SROL��$6�3LVD�DQG�RWKHUV��7KH�RWKHU�%R3V�
DUH� WKH� (DVWHUQ�� 0LGGOH� DQG� :HVWHUQ�
%R3V�� +RZHYHU�� WR� SURPRWH� JUHDWHU� H[�
FKDQJH��VRPHWLPHV�WKH�JURXSV�DUH�PL[HG�
WRJHWKHU�� WKHVH� NLQG� RI� PHHWLQJV� DUH�
FDOOHG�'\QDPLF�%R3V��'\%R3V�� 
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%XVLQHVV�5HODWLRQV�:* 

7KH� %5�:*� PDLQWDLQV� FRPPXQLFDWLRQV�
ZLWK�FXUUHQW�(852$9,$�SDUWQHUV� � ORRNV�
IRU�QHZ�SRWHQWLDO�FRPSDQLHV�ZLWK�PXWXDO�
REMHFWLYHV�DQG �DSSURDFKHV� WKHP��0RUHR�
YHU�� LW� UHQHZV� SDUWQHUVKLSV� DQG� OLFHQFHV�
DQG� FRQVWDQWO\� ORRNV� IRU� QHZ� RSSRUWXQL�
WLHV�ZKLFK� FRXOG� EHQH¿W�(852$9,$¶V�¿�
QDQFLDO�VLWXDWLRQ� 

 

&RPPXQLFDWLRQ�:* 

7KH�&0�:*�LV� LQ�FKDUJH�RI�FUHDWLQJ�DQG�
GHVLJQLQJ�WKH�FRPPXQLFDWLRQ�VWUDWHJ\�RI�
WKH� $VVRFLDWLRQ� DORQJ� ZLWK� WKH� ,QWHUQD�
WLRQDO�%RDUG� LQ�RUGHU� WR� LPSURYH� WKH� LP�
DJH�RI�(852$9,$��ERWK� IRU� LWV�PHPEHUV�
DQG�WKLUG�SDUWLHV� 

,W�LV�GLYLGHG�LQ�WKUHH�XQLWV� 

-� WKH�6RFLDO�0HGLD�8QLW�–�UHVSRQVLEOH�IRU�
XSGDWLQJ� DOO� WKH� $VVRFLDWLRQ¶V� VRFLDO� PH�
GLD� SDJHV�� VXFK� DV� ,QVWDJUDP��)DFHERRN��
7ZLWWHU�DQG�/LQNHG,Q� 

-� WKH�:HEVLWH� 8QLW�–� XSGDWHV� WKH�1HZV�
VHFWLRQ�DQG�WKH�3KRWR�*DOOHU\�RQ�WKH�ZHE�
VLWH�DQG�VHQGV�WKH�1HZVOHWWHUV� 

-�WKH�3UHVV�8QLW�–�RYHUVHHV�WKH�UHDOLVDWLRQ�
RI � (852$9,$� 0DJD]LQH� � DVNV� IRU� DQG�
UHYLHZV� DOO� FRQWULEXWLRQV�� 0RUHRYHU�� LW�
ZULWHV�WKH�PRQWKO\�1HZVOHWWHU� 
 

 

'HVLJQ�:* 

7KH�'1�:*�WDNHV�FDUH�RI� WKH�YLVXDO� LP�
DJH�RI�(852$9,$��0HPEHUV�RI�WKLV�:*�
RYHUVHH�WKH�&RUSRUDWH�,GHQWLW\�RI�WKH�$V�

VRFLDWLRQ��SRVWHUV�DQG�EURFKXUHV�UHTXHVW�
HG� E\� RWKHU�:*V� RU� E\� /RFDO� *URXSV� WR�
SURPRWH� HYHQWV�� WKH� GHVLJQ� RI� WKH� (8�
52$9,$�:HEVLWH�DQG�WKH�FUHDWLRQ�RI�Rɤ�
FLDO�PHUFKDQGLVH�DQG�SURPRWLRQDO�PDWH�
ULDO��0RUHRYHU��WKH�:*�KHOSV�ZLWK�DOO�WKH�
LVVXHV�WKDW�LQYROYH�GHVLJQ�VXFK�DV�WKH�FUH�
DWLRQ�RI�WKH�0DJD]LQH��WKH�XSGDWLQJ�RI�WKH�
:HEVLWH� DQG� VRFLDO� PHGLD� SDJHV�� ,W� DOVR�
DSSURYHV�DQG�NHHSV�WKH�ORJRV�XSGDWHG�IRU�
WKH�/RFDO�*URXSV��WKH�:*V�DQG�WKH�%R3V� 

 

,QIRUPDWLRQ�7HFKQRORJ\�:* 

7KH� ,7� :*� KDV� WKH� UHVSRQVLELOLW\� WR�
PDLQWDLQ� GLJLWDO� VHUYLFHV� RI� (852$9,$��
VR� LWV� PHPEHUV� KDYH� WKH� RSSRUWXQLW\� WR�
DFTXLUH� FRGLQJ� DQG� RWKHU� GLJLWDO� VNLOOV��
0RVW� RI� WKH� ZRUN� XVXDOO\� LQYROYHV�:HE�
VLWH� PDLQWHQDQFH� DQG� VROYLQJ� GLJLWDO� LV�
VXHV��FDOOHG�WLFNHWV�� 

 

 

,I�\RX�GRQ¶W�IHHO�UHDG\�WR�MRLQ�DQ�,Q�
WHUQDWLRQDO� :*�� ZK\� QRW� VWDUW� E\�
KHOSLQJ� \RXU� ORFDO� FRPPXQLW\" 
($�)RUOu-%RORJQD�LV�JODG�WR�ZHOFRPH�
\RX�LQWR�WKH�IDPLO\� 

7DNH�WKH�WHVW�RQ�WKH�QH[W�SDJH�WR�¿QG�
RXW� ZKLFK� /RFDO� :RUNLQJ� *URXS� LV�
PRVW�VXLWDEOH�IRU�\RX� 

 

(OHQD�7RQXFFL 
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7KUHH�PRGXOHV� RI� WKH� ,66� IXOO\� HTXLSSHG�
ODERUDWRULHV� IRU� UHVHDUFK� LQ� ORZ� JUDYLW\��
'HVWLQ\��86$���.LER��-DSDQ��DQG�&ROXP�
EXV��(6$��  
 
:K\� DUH� WKHVH� ODEV�
VR� LPSRUWDQW"� :KHQ�
LQ�DEVHQFH�RI�ZHLJKW��
PDQ\� SKHQRPHQD�
RFFXU�GLɣHUHQWO\�WKDQ�
ZKHQ� RQ� (DUWK�� 7KH�
UHVHDUFKHV� GHDO� ZLWK�
D� YDULHW\� RI� WRSLFV�
VXFK� DV� SK\VLFV� RI�
ÀXLGV�� SK\VLFV� RI� UD�
GLDWLRQV�� ELRORJ\��
PHGLFLQH� DQG� PXFK�
PRUH�  
 
&ROXPEXV� LV� D� F\OLQGULFDO�PRGXOH� �ɸP� [�
ɵ�ɶP��DQG�LV�HTXLSSHG�ZLWK�D�WHPSHUDWXUH�
FRQWURO� V\VWHP� DQG� D� PLFURPHWHRULWH�

VKLHOG��,QVLGH�&ROXPEXV�WKHUH�DUH�ɶ�(XUR�
SHDQ�UDFNV��³ZDUGUREHV�IRU�H[SHULPHQWV´��
HDFK�GHGLFDWHG�WR�D�VSHFL¿F�DFWLYLW\��DQG�ɳ�

1$6$� UDFNV�� GHGLFDW�
HG�WR�KXPDQ�SK\VLRO�
RJ\�VWXGLHV�  
 
2XWVLGH� &ROXPEXV�� ɳ�
SODWIRUPV� DUH� ORFDWHG�
RQ� ZKLFK� DVWURQDXWV�
FDUU\�RXW�H[SHULPHQWV�
RU� VHW� VFLHQWL¿F� LQ�
VWUXPHQWV�VXFK�DV�WKH�
(6$� H[SHULPHQW�
SDFNDJH�62/$5� 
 
)XQ� IDFW�� GXULQJ� RQH�
LQVWDQFH� RI� WKH� 62�

/$5�H[SHULPHQW��UHVHDUFKHUV�KDG�WR�WHP�
SRUDULO\�FKDQJH�WKH�RULHQWDWLRQ�RI�WKH�,66�
WR� DOORZ� WKH� FROOHFWLRQ� RI� LQGLVSHQVDEOH�
VFLHQWL¿F�GDWD� 

7KH�(XURSHDQ�/DE�&ROXPEXV 

7KLV�VHFWLRQ�LV�GHGLFDWHG�WR�WKH�,66�ZKLFK�RQ�WKH�ɳQG�RI�1RYHPEHU�FHOH�
EUDWHG�LWV�ɳɱWK�DQQLYHUVDU\�RI�FRQWLQXRXV�KXPDQ�SUHVHQFH�RQ�ERDUG�� 

&KLDUD�3HQQXWL 
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:KHQ�LQ�VSDFH��DVWURQDXWV�PXVW�KDYH�WZR�
KRXUV� RI� WUDLQLQJ� DOPRVW� HYHU\� GD\�� MXVW�
OLNH� D� ERG\EXLOGHU� ZRXOG� GR� RQ� (DUWK��
7KH� ZRUNRXW� VHVVLRQ� LV�
HVVHQWLDO� GXH� WR� WKH�PL�
FURJUDYLW\� SUHVHQW� LQ�
VSDFH�� ,QGHHG�� ORQJ-
GXUDWLRQ� VSDFH� ÀLJKWV�
UHVXOW� LQ� D� GHFRQGLWLRQ�
LQJ� RI� QHXURPXVFXODU�
DQG� FDUGLRYDVFXODU� V\V�
WHPV�� OHDGLQJ� WR� D� GH�
FOLQH�LQ�SK\VLFDO�¿WQHVV�  
 
7KH�XVXDO�ZRUNRXW� URX�
WLQH� RI� DQ� DVWURQDXW� LV�
GLYLGHG� LQWR� WKUHH�PDLQ�
SDUWV�� 7KH� ¿UVW� LQYROYHV�
D� ZDON� RQ� D� µ7UHDGPLOO�
9LEUDWLRQ� ,VRODWLRQ� 6\V�
WHP¶� �79,6��� ZKLFK�
GLɣHUV� IURP� D� FODVVLFDO�
WUHDGPLOO�RQO\� LQ� WKDW� WKH�
DVWURQDXW� PXVW� EH� ¿[HG�
RQ�LW�LQ�RUGHU�WR�XVH�LW�FRUUHFWO\�DQG�QRW�À\�
DZD\� IURP� LW� 7KH� VHFRQG� SDUW� RI� WKH�
WUDLQLQJ�LV�GRQH�XVLQJ�D�µ&\FOH�(UJRPHWHU�
ZLWK�9LEUDWLRQ�,VRODWLRQ�6\VWHP¶��&(9,6���
ZKLFK� LV� D� PDFKLQH� YHU\� VLPLODU� WR� WKH�
UDFLQJ� ELNH� XVHG� RQ� (DUWK�� KRZHYHU�� DV�
WURQDXWV� 

PXVW� VQDS� WKHLU� VKRHV� RQWR� WKH� SHGDOV�
DQG�XVH�D� VHDWEHOW� WR�KROG� WKHP� LQ�SODFH��
/DVW�EXW�QRW�OHDVW�� WKH�DVWURQDXWV�HQG�WKH�

H[HUFLVH� VHVVLRQ� ZLWK�
ZHLJKW�WUDLQLQJ�XVLQJ�WKH�
µ$GYDQFHG� 5HVLVWLYH� ([�
HUFLVH�'HYLFH¶� �$5('���D�
PDFKLQH�FDSDEOH�RI�RSHU�
DWLQJ�ERWK�LQ�(DUWK�JUDY�
LW\� DQG� PLFURJUDYLW\��
7KLV� LV� D� YHU\� SHFXOLDU�
PDFKLQH� LQ� WKDW� LW� KDV�
WKH� FDSDELOLW\� WR� H[HUFLVH�
DOO� RI� WKH� PDMRU� PXVFOH�
JURXSV� E\� IRFXVLQJ� RQ�
VTXDWV�� GHDGOLIWV� DQG� FDOI�
UDLVHV�� DQG� KHOSV� WKH�
FUHZ� PDLQWDLQ� WKHLU�
VWUHQJWK�DQG�HQGXUDQFH�  
 
'HVSLWH� WKH� GHPDQGLQJ�
WUDLQLQJ�� LW� LV�QRW�SRVVLEOH�
IRU� DVWURQDXWV� WR� EH� UHDO�
ERG\EXLOGHUV� LQ� VSDFH��

7KLV� WUDLQLQJ�RQO\� DOORZV� IRU� WKHP� WR� UH�
PDLQ� KHDOWK\� LQ� D� ZHLJKWOHVV� HQYLURQ�
PHQW��1HYHUWKHOHVV��DVWURQDXWV�VWLOO�ORVH�D�
VLJQL¿FDQW� DPRXQW� RI PXVFOHV� DQG� ERQH�
PLQHUDO�GHQVLW\�GXULQJ�WKHLU�WLPH�LQ�VSDFH�
DQG� WKH\�PD\� KDYH� SUREOHPV�ZKHQ� WKH\�
UHWXUQ�WR�(DUWK� 

&DQ�DQ�$VWURQDXW�EH�D�%RG\EXLOGHU" 
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(6$�DVWURQDXW�)UDQN�'H�:LQQH��
H[HUFLVHV�RQ�WKH�7UHDGPLOO�9LEUDWLRQ�
,VRODWLRQ�6\VWHP��&RVPRQDXW�5RPDQ�
5RPDQHQNR��ÀLJKW�HQJLQHHU��LV�DW�OHIW�� 

6DUD�*LRUJLRQL 
 

+LJK�VFKRRO�WHDFKHU�RI�QDXWLFDO�VFL�
HQFH��,QWHUHVWHG�LQ�VSDFH�H[SORUDWLRQ�
DQG�QHZ�WHFKQRORJLHV��/RYHV�¿WQHVV��

J\P�DQG�WUDYHOOLQJ�� 
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)UDQFHVFR� %DUDFFD� �/XJR� ɲɹɹɹ� -
 0RQWHOOR ɲɺɲɹ�� ZDV� DQ� ,WDOLDQ DYLDWRU�
GXULQJ�WKH�)LUVW�:RUOG�:DU�ZKR�FROOHFWHG�
D�JUHDW�VHULHV�RI�VXFFHVVHV�ZKLFK�¿OOHG�WKH�
QHZVSDSHUV�DW�WKH�WLPH� 
 
7KH� SHUVRQDO� V\P�
ERO� RI� )UDQFHVFR�
%DUDFFD��SDLQWHG�RQ�
WKH� OHIW� VLGH� RI� KLV�
DLUFUDIW�� ZDV� WKH�
ZHOO-NQRZQ�
�SUDQFLQJ� KRUVH���
ZKRVH� RULJLQV� DQG�
FRORXU� DUH� VWLOO� D�
P\VWHU\�� 0DQ\� FOXHV�
LQGLFDWH� WKDW� WKH� UHDO�
FRORXU� RI� WKH� KRUVH�ZDV� UHG� DQG� WKDW� WKH�
EODFN� FRORXU� ZDV� HPEUDFHG� RQO\� DIWHU�
)UDQFHVFR¶V� GHDWK� DV� D� VLJQ� RI�PRXUQLQJ�
E\�KLV�DYLDWRU�PDWHV�  
,Q�ɲɺɳɴ�� VRPH�\HDUV� DIWHU� WKH� HQG� RI� WKH�
*UHDW�:DU��)UDQFHVFR¶V�PRWKHU�JDYH�(Q]R�
)HUUDUL� WKH�DXWKRUL]DWLRQ� WR�XVH�KHU�VRQ¶V�
V\PERO�� )HUUDUL� PRGL¿HG� ERWK� WKH� SRVL�
WLRQ�RI�WKH�WDLO�DQG�WKH�FRORXU�RI�WKH�EDFN�

JURXQG��LW�LV�QRZ�\HOORZ�LQ�KRQRXU�RI�WKH�
FLW\�RI�0RGHQD�  
6KRZQ� IRU� WKH� ¿UVW� WLPH� RQ� WKH� WZR�$OID�
5RPHR�ɹ&�ɳɴɱɱ��0LOOH�0LJOLD�=DJDWR�6SL�
GHU�� RQ� WKH� ɺWK� RI� -XO\� ɲɺɴɳ� DW� WKH� ³ɳɵ�
+RXUV� RI� 6SD´�� WKH� �SUDQFLQJ� KRUVH��ZDV�

WKHQ� XVHG� E\� (Q]R�
)HUUDUL� IRU�WKH�WHDP�
KH� IRUPHG� ULJKW� DI�
WHU� WKH� HQG� RI� WKH�
6HFRQG�:RUOG�:DU��
7KH�V\PERO�LV�QRZ�
DGD\V� WKH� GLVWLQF�
WLYH� IHDWXUH� RI� WKH�
)HUUDUL� FDU� PDQX�

IDFWXUHU� 
 

'LG�\RX�NQRZ" 
)HZ�NQRZ�WKDW�'XFDWL�DOVR�XVHG�D�VLPLODU�
V\PERO�RI�D�³SUDQFLQJ�KRUVH´�RQ�LWV�PRWRU
-YHKLFOHV�IURP�ɲɺɶɷ�WR�ɲɺɷɲ��7KDW�V\PERO�
ZDV� FKRVHQ� E\� WKH� 'XFDWL� HQJLQHHU� DQG�
GHVLJQHU�)DELR�7DJOLRQL��ZKR�ZDV�ERUQ�LQ�
/XJR�MXVW�OLNH�)UDQFHVFR�%DUDFFD� 
 
&KLDUD�3HQQXWL 

+LVWRU\�2K�0\VWHU\� 

 

&RXQW�)UDQFHVFR�%DUDFFD��VWDQGLQJ�E\�
KLV ¿JKWHU�ZLWK�WKH�SUDQFLQJ�KRUVH�ORJR� 
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,W� LV� QRZ� DOPRVW� D� PRQWK� VLQFH� WKH� VFDULHVW� LQFLGHQW� RFFXUUHG� LQ� WKH�
PRGHUQ�HUD�RI�)RUPXOD�ɲ��2Q� WKH�¿UVW� ODS�RI� WKH�%DKUDLQ�*UDQG�3UL[��
)UHQFKPDQ� 5RPDLQ� *URVMHDQ� FROOLGHG�ZLWK� 5XVVLDQ�'DQLLO� .Y\DW�� WKH�
IRUPHU¶V�UHDU�ULJKW�WRXFKHG�WKH�ODWWHU¶V�IURQW�OHIW�W\UH��,Q�DQ�RGG�FRPEL�
QDWLRQ�RI�FLUFXPVWDQFHV��WKH�LPSDFW�RI�WKH�+DDV�)ɲ�GULYHU�RQ�WKH�EDUULHU�
ZDV�EUXWDO��FDXVLQJ�D�¿UH�)ɲ�KDG�QRW�VHHQ�LQ�ɳɵ�\HDUV��6LQFH�5RPDLQ�HV�
FDSHG�WKH�DFFLGHQW�ZLWK�PLQRU�LQMXULHV��ZH�ZLOO�GUDZ�WKH�KLVWRU\�RI�PD�
MRU�VDIHW\�LPSURYHPHQWV�LPSOHPHQWHG�LQWR�)ɲ�FDUV�DQG�XQGHUVWDQG�KRZ�
*URVMHDQ�FRXOG�SRVVLEO\�ZDON�RXW�RI� WKLV� WUHPHQGRXV�FUDVK�DOPRVW�XQ�
VFDUUHG� 

)RUPXOD�ɲ�VWULYLQJ�IRU�VDIHW\�-�$�MRXUQH\�LQ�
GULYHUV¶�VDIHW\��3DUW�, 

7R�GR�VR��ZH�KDYH�WR�JR�EDFN�WR�WKH�GDZQ�
RI� )RUPXOD� ɲ�� H[DFWO\� ɸɱ� \HDUV� DJR�� 7KH�
¿UVW�GHFDGHV�RI�)ɲ�KLVWRU\�ZHUH�FKDUDFWHU�
LVHG�E\�D�JUHDW�QXPEHU�RI�WUDJHGLHV��LW�ZDV�
HVWLPDWHG�WKDW�ɲ�LQ�HYHU\�ɹ�FUDVKHV�UHVXOW�
HG�LQ�D�IDWDO�RU�VHULRXV�LQMXU\��%DFN�WKHQ��LW�
ZDV� ZLGHO\� DFFHSWHG� WKDW� UDFLQJ� FDPH�
ZLWK�UHDO�ULVNV�DQG�WKDW�GULYHU¶V�OLYHV�ZHUH�
XOWLPDWHO\�DW�VWDNH�LQ�WKRVH�\HDUV��'XULQJ�
WKH� ɶɱ¶V� VRPH�
PHDVXUHV� WR� SUH�
YHQW�DFFLGHQWV�ZHUH�
WDNHQ�� KHOPHWV� EH�
FDPH�PDQGDWRU\� LQ�
ɲɺɶɳ� DQG� DOFRKRO-
EDVHG� IXHOV� ZHUH�
EDQQHG� LQ� ɲɺɶɹ��
EXW� LW�ZDV�QRW�XQWLO�
ɲɺɷɴ� WKDW� WKH� ),$��
WKH�)RUPXOD�ɲ�JRY�
HUQLQJ�ERG\��VWDUWHG�
WR� VHULRXVO\� LP�
SURYH� VDIHW\� LQ� WKH�
VSRUW��0RUH�SURWHFWLYH�KHOPHWV�DQG�RYHU�
DOOV� ZHUH�PDGH� FRPSXOVRU\� �SULRU�� WKHUH�
ZDV�QRWKLQJ� WR� VWRS�D�GULYHU� IURP�UDFLQJ�
EDUH�KHDGHG� LQ� D�7-VKLUW� DQG� VKRUWV���� DV�

ZHOO�DV�IXHO�SXPSV��UROO�EDUV�DQG�D�GRXEOH�
EUDNLQJ� V\VWHP��PRUHRYHU�� D� ÀDJ� VLJQDO�
OLQJ� V\VWHP� ZDV� LQWURGXFHG�� 6WLOO�� LW� ZDV�
MXVW�WKH�EHJLQQLQJ�DQG�D�ORW�PRUH�ZDV�\HW�
WR�EH�UHJXODWHG� 
 

)LUH�+D]DUG 
,Q�WKH�¿UVW�WZHQW\�\HDUV¶�VSDQ�RI�)RUPXOD�
ɲ�� ¿UH� ZDV� WKH� ELJJHVW� LVVXH� DERYH� DOO��

:KHQHYHU� D� FUDVK�
RFFXUUHG�� GULYHUV�
KDG� OLWWOH� WR� QR�
PHDQV� LQ� RUGHU� WR�
SURWHFW� WKHPVHOYHV��
LI� D� ¿UH� WRRN� SODFH��
WKH� EHVW� ZD\� WR� EH�
VSDUHG� ZDV� WR� UXQ�
DZD\� DV� TXLFNO\� DV�
SRVVLEOH�� +RZHYHU��
JHWWLQJ� RXW� LQ� VXFK�
WHUULEOH� PRPHQWV�
ZDV�QRW�DOZD\V�YLD�
EOH��,Q�ɲɺɷɸ��,WDOLDQ�

GULYHU� /RUHQ]R� %DQGLQL�ZDV� WUDSSHG� XQ�
GHUQHDWK� KLV� )HUUDUL� ZKHQ� KH� FUDVKHG�
GXULQJ� WKH�0RQDFR� *UDQG� 3UL[�� EHFDXVH�

/RUHQ]R�%DQGLQL��)HUUDUL�ɴɲɳ��ɲɺɷɸ�0RQDFR�*UDQG�
3UL[ 
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WKH� IXHO� WDQN� ZDV� SHQHWUDWHG�� D� ¿UH� WRRN�
SODFH� DQG� WKH� SUHVHQFH� RI� KD\� EDOHV�� DW�
WKDW� WLPH� XVHG� DV� EDUULHUV�� GLG� QRW� KHOS��
(YHQWXDOO\� UHVFXHG� IURP� WKH�ZUHFNDJH�RI�
KLV� FDU�� %DQGLQL� SDVVHG� DZD\� WKUHH� GD\V�
ODWHU�GXH�WR�KRUULEOH�EXUQV��-XVW�RQH�\HDU�
ODWHU��-R�6FKOHVVHU�JRW�WUDSSHG�LQ�KLV�+RQ�
GD� DW� WKH� )UHQFK�
*UDQG� 3UL[� DQG�
GLHG� RQ� WKH� WUDFN�
LQ� D� ¿UH� LQIHUQR��
$W� WKLV� SRLQW� LW�
ZDV� FOHDU� WKDW�
VRPHWKLQJ�KDG�WR�
EH� GRQH� DQG� WKH�
PHDVXUHV� LQWUR�
GXFHG� ¿YH� \HDUV�
HDUOLHU� ZHUH� WRR�
IHZ��$W�WKH�HQG�RI�
WKH� ɷɱ¶V�� ),$� UH�
LQIRUFHG� LWV� UXOH�
ERRN� LQ� RUGHU� WR�
SURWHFW�GULYHUV� LQ�
VXFK� FLUFXP�
VWDQFHV�� (OHFWUL�
FDO� FLUFXLW� EUHDN�
HUV�� RLO� FDWFK�
WDQNV�� H[WLQ�
JXLVKHU� V\VWHPV�
RQ�ERDUG�WKH�FDUV�
EHFDPH� PDQGD�
WRU\�� \HW� LW� ZDV�
QRW� HQRXJK�� 7KH�
ɸɱ¶V� ZLWQHVVHG�
WZR� PRUH� IDWDO�
LQMXULHV�GXH�WR�¿UH��3LHUV�&RXUDJH��ɲɺɸɱ��
DQG�5RJHU�:LOOLDPVRQ��ɲɺɸɴ���%\�ORRNLQJ�
DW�WKH�FDXVHV�RI�¿UH�HUXSWLRQ��WKH�JRYHUQ�
LQJ� ERG\� VWUHQJWKHQHG� LWV� VDIHW\� FULWHULD��
,Q�ɲɺɸɳ�VDIHW\�IRDP�DURXQG�IXHO�WDQNV�EH�
FDPH�FRPSXOVRU\��ZKLOH�WKH�LQWHQVLYH�XVH�
RI�PDJQHVLXP�DV�OLJKWZHLJKW�PDWHULDO�EH�

JDQ� WR�EH� UHVWULFWHG�GXH� WR� LWV�KLJK�ÀDP�
PDELOLW\�� MXVW� RQH� \HDU� ODWHU� FUXVKDEOH�
VWUXFWXUHV�ZHUH�LPSOHPHQWHG�DURXQG�IXHO�
WDQNV�� ZKLOH� LQ� ɲɺɸɶ� RYHUDOOV� ZHUH� UH�
TXLUHG��IRU�WKH�¿UVW�WLPH��WR�PHHW�),$�¿UH-
UHVLVWDQW�VWDQGDUGV� 
 

:H� KDYH� ¿QDOO\�
UHDFKHG� ɲɺɸɷ��
7KH� FKDPSLRQ�
VKLS� RI� WKDW� \HDU�
LV� D� EDWWOH� EH�
WZHHQ� WZR� RSSR�
VLWH� GULYHUV�� ERWK�
LQ� DQG� RXW� WKH�
UDFLQJ�WUDFNV��1L�
NL� /DXGD� IRU� )HU�
UDUL� DQG� -DPHV�
+XQW� IRU� 0F/DU�
HQ� �E\� WKH� ZD\��
WKH�PRYLH�RQ�WKLV�
JUHDW� ULYDOU\��
³5XVK´�� LW� LV� RQH�
RI�WKH�EHVW�PRWRU-
UDFLQJ� ¿OPV� HYHU�
PDGH���� 7KH�
WHQWK� URXQG� RI�
WKH� FKDPSLRQ�
VKLS�WRRN�SODFH�LQ�
*HUPDQ\�� DURXQG�
WKH� KLOOV� DQG� WKH�
WUHHV� RI� WKH� 1XU�
EXUJULQJ�� 2Q� WKH�
VHFRQG� ODS� RI� WKH�
UDFH�� /DXGD�

VXɣHUHG�D�VXVSHQVLRQ�IDLOXUH�ZKLFK�OHG�WR�
D�EUXWDO�FUDVK�DJDLQVW�WKH�EDUULHU��ERXQF�
LQJ�KLP�EDFN�RQWR�WKH� WUDFN��$V� WKH�$XV�
WULDQ
V� FDU� EXUVW� LQWR� ÀDPHV�� KH� JRW�
WUDSSHG�LQ�WKH�ZUHFNDJH��/XFNLO\�IRU�KLP��
VHYHUDO�RWKHU�GULYHUV�VWRSSHG�WR�KHOS�DQG�
KH� ZDV� VZLIWO\� H[WUDFWHG�� EXW� QRW� EHIRUH�

1LNL�/DXGD��)HUUDUL�ɴɲɳ7��ɲɺɸɶ�,WDOLDQ�*UDQG�3UL[ 

'ULYHUV�ZHUH�JUHDWO\�H[SRVHG�LQ�WKRVH�\HDUV 
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VXɣHULQJ� YHU\� VHULRXV� EXUQV� WR� KLV� KHDG��
$IWHU�WKH�DFFLGHQW��D�SULHVW�JDYH�/DXGD�KLV�
ODVW� ULWHV�� EXW� DPD]LQJO\� KH� UHFRYHUHG�
VXɤFLHQWO\� WR� UDFH� DJDLQ� MXVW� VL[� ZHHNV�
ODWHU�� (YHQWXDOO\�� WKH� $XVWULDQ� ORVW� WKH�
ɲɺɸɷ�WLWOH�WR�+XQW��DV�KH�UHWLUHG�LQ�WKH�ODVW�
UDFH�GXH�WR�SRRU�ZHDWKHU�FRQGLWLRQV��EXW�D�
JUHDW�PLOHVWRQH�ZDV� DFKLHYHG� E\� ),$�� DV�
/DXGD�ZDV� WKH� ¿UVW� GULYHU� LQ� )RUPXOD� ɲ�
KLVWRU\� WR� JHW�
DZD\� IURP�
VXFK� D� KRUUL¿F�
FUDVK�� 6LQFH�
ɲɺɸɷ�� ¿UH� KDV�
EHFRPH� D� OHVV�
UHFXUUHQW�
WKUHDW�LQ�DQ�)ɲ�
UDFHWUDFN�� DO�
EHLW� LW� LV� VWLOO�
QRZDGD\V� D�
PDMRU� KD]DUG�
DV� WKH�
*URVMHDQ� DFFL�
GHQW� KDV� UH�
PLQGHG�XV� 
 

6WLOO�D�GDQJHURXV��VSRUW 
7KH� JUHDW� PHQDFH� RI� ¿UH� ZDV� WKHUHIRUH�
GHDOW� ZLWK�� KRZHYHU� LQ� WKRVH� VDPH� \HDUV�
RWKHU�LVVXHV�WKUHDWHQHG�GULYHUV¶�OLYHV��JHW�
WLQJ�KXUOHG�RXW�WKH�FDU��VRPHUVDXOWLQJ�DQG�
SRRU� EDUULHU� GHVLJQ� EHFDPH� WKH� PDMRU�
VDIHW\�FRQFHUQV�IRU�),$��%\�ɲɺɷɹ��WKH\�EH�
JDQ� UHFRPPHQGLQJ� VHDW� EHOWV�� EXW� LW�ZDV�
QRW�XQWLO� ɲɺɸɳ� WKDW� WKH�ɷ-SRLQW� VHDW�KDU�
QHVV� EHFDPH� FRPSXOVRU\�� $V� \RX� PD\�
KDYH� QRWLFHG�� WKHVH� VDIHW\� DGYDQFHPHQWV�
HYROYHG� DORQJVLGH� WKH� GHYHORSPHQW� RI�
¿UHSURRI� UXOHV��7KLV�ZDV�GXH� WR� WKH�GULY�
HUV¶� DWWLWXGH� IRU�ZKLFK� WKH\�ZRXOG� UDWKHU�
EH� NLOOHG� LQVWDQWO\�� RU� WKURZQ� FOHDU�� WKDQ�
EH�WUDSSHG�LQ�D�EXUQLQJ�YHKLFOH�DQG�EXUQ�

WR�GHDWK��6LQFH� WKH�PLG�ɷɱ
V�� WKH�JRYHUQ�
LQJ�ERG\
V�DSSURDFK�ZDV�WR�NHHS�WKH�GULY�
HU� LQ� WKH� FDU�� SURWHFWHG� IURP� LQMXULHV� DV�
PXFK� DV� SRVVLEOH�� DQG� WR� WDFNOH� ¿UH� DV� D�
VHSDUDWH� LVVXH�� 1HWKHUWKHOHVV�� LW� ZDV� QRW�
XQWLO� WKH� PLG-ɸɱ¶V� WKDW� WKH� UXOHERRN� EH�
FDPH�VWULFWHU�RQ�WKLV�PDWWHU��LPSRVLQJ�WKH�
VHDW� KDUQHVVHV� LQ� ɲɺɸɳ� DQG� HYROYLQJ� WKH�
KHOPHW�VDIHW\�VWDQGDUGV�\HDU�DIWHU�\HDU��,Q�

RUGHU� WR� SUR�
WHFW� GULYHUV� LQ�
FDVH� RI� VRPHU�
VDXOWV�� WKH�),$�
PDQGDWHG�QHZ�
UXOHV� WR� LP�
SURYH� FDU�
VWUHQJWK�� ,Q�
ɲɺɷɴ� LW� VWDWHG�
WKH� LQWURGXF�
WLRQ� RI� UROO�
EDUV�DERYH� WKH�
GULYHU
V� KHDG�
DQG� ¿YH� \HDUV�
ODWHU� WKHVH�
ZHUH� UDLVHG�E\�

ɶ�FP��LQ�ɲɺɸɳ�D�KHDGUHVW�EHFDPH�PDQGD�
WRU\� DQG� IRXU� \HDUV� DIWHU� WKDW� D� ³VDIHW\�
VWUXFWXUH´� ZDV� GH¿QHG� DURXQG� WKH� GDVK�
ERDUG� DQG� SHGDOV�� WKHQ� LQ� ɲɺɸɹ� D� EXON�
KHDG�EHKLQG�WKH�GULYHU�DQG�IURQW�UROO�EDUV�
EHFDPH� FRPSXOVRU\�� ,Q� WKH� PHDQWLPH��
FRQVWUXFWRUV� KDG� EHJXQ� WR� DGRSW� D� QHZ�
W\SH� RI� FKDVVLV�� WKH� PRQRFRTXH�� DURXQG�
ZKLFK� WKH� ³VXUYLYDO� FHOO´� ZRXOG� EH� ODWHU�
GH¿QHG� 
 
7KH� WKLUG� GHFDGH� RI� )RUPXOD� ɲ� VDZ� LWV�
RSHQLQJ�ZLWK�WKH�RQO\�SRVWKXPRXV�ZRUOG�
FKDPSLRQ� RI� KLV� KLVWRU\�� -RFKHQ� 5LQGW��
'XULQJ�WKH�ɲɺɸɱ�,WDOLDQ�*UDQG�3UL[��KHOG�
DW�0RQ]D�VLQFH�ɲɺɶɱ�� WKH�*HUPDQ�GULYHU�
VWUXFN�WKH�EDUULHU�DW�WKH�3DUDEROLFD�FXUYD��

-RFKHQ�5LQGW��ɲɺɸɱ�'XWFK�*UDQG�3UL[ 

$W�WKH�WLPH�LQWHJUDO�KHOPHWV�ZHUH�QRW�FRPSXOVRU\ 
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8QIRUWXQDWHO\�� DV� WKH� EDUULHUV� ZHUH� WRR�
KLJK�WR�GHÀHFW�KLV�/RWXV��KH�SDVVHG�XQGHU�
WKRVH�ZKLFK�FXW�5LQGW¶V�WKURDW��,Q�WKH�DI�
WHUPDWK� RI� KLV� IDWDOLW\�� DQG� PDQ\� RWKHU�
VLPLODU� FDVHV� GXULQJ� WKH� GHFDGH�� WKH� ),$�
VHWWOHG�WKLV�PDWWHU�E\�HQKDQFLQJ�RQ-WUDFN�
VDIHW\�FULWHULD�DQG�GHYHORSLQJ�QHZ�FRQVLG�
HUDWLRQV�RQ�FLUFXLW�
GHVLJQ� PHWKRGV��
7KURXJKRXW� WKH�
ɸɱ¶V�� SDVVLYH� LP�
SDFW� DEVRUELQJ�
V\VWHPV�� L�H��� EDU�
ULHUV�� ZHUH� XSGDW�
HG� DOPRVW� HYHU\�
\HDU�� XQWLO�� LQ�
ɲɺɹɲ��WKH�FUHDWLRQ�
RI� W\UH� EDUULHUV�
FDPH� DERXW� DV�
IRUHUXQQHUV� RI� WKH�
PRGHUQ� RQHV��
VDQG� UXQRɣ� DUHDV� ZHUH� VSHFL¿HG� IRU� WKH�
PRVW� KD]DUGRXV� EHQGV�� ZKLOH� PDUVKDO�
SRVWV� ZHUH� GLVSODFHG� DURXQG� VWUDWHJLF�
WUDFN� SRLQWV� LQ� RUGHU� WR� KHOS� GULYHUV� DV�
TXLFNO\�DV�SRVVLEOH� 
 
%\� WKH� HQG� RI� WKH� ɸɱ¶V� LW�ZDV� VWLOO� D� YHU\�
GDQJHURXV� PRWRUVSRUW�� ,I� ZH� FRQVLGHU�
)RUPXOD�ɲ�HYHQWV�RQO\�� WKH�¿UVW�ɴɱ�\HDUV�
RI� DFWLYLW\� KDG� FODLPHG� ɳɹ� OLYHV�� GULYHUV�
ZKLFK� ZHUH� ZLOOLQJ� WR� GR� DQ\WKLQJ�
�VSRUWLO\�VSHDNLQJ�� LQ�RUGHU� WR�VHFXUH� WKH�
ZRUOG� FKDPSLRQVKLS�� +RZHYHU�� WKH� )ɲ�
HYROYHG� YHU\� UDSLGO\� DQG� E\� WKH� ɹɱ¶V� DOO�
WKH�VDIHW\�PHDVXUHV�WDNHQ�E\�WKH�JRYHUQ�
LQJ� ERG\� UHVXOWHG� LQ� RQO\� WZR� IDWDOLWLHV��
DJDLQVW� WKH� QLQH� RI� WKH� SUHYLRXV� GHFDGH��
6LQFH� ERWK� WUDJHGLHV� WRRN� SODFH� LQ� ɲɺɹɳ��
WKH� )ɲ� ZRXOG� QRW� KDYH� PRXUQHG� D� QHZ�
WUDJHG\� GXULQJ� DQ\� RɤFLDO� HYHQW� IRU� WKH�
QH[W�ɲɳ�\HDUV��5HJDUGOHVV��WKH�),$�GLG�QRW�

VWRS� LWV� HɣRUWV� LQ� RUGHU� WR� LPSURYH� GULY�
HUV¶� VDIHW\� FULWHULD��7KH� ¿UVW� RI� WKH� IDWDOL�
WLHV� RI� WKDW� \HDU� RFFXUUHG� WR� *LOOHV� 9LOOH�
QHXYH�� GXULQJ� WKH� TXDOLI\LQJ� VHVVLRQ� RI�
WKH� %HOJLDQ� *UDQG� 3UL[�� 7KH� &DQDGLDQ��
DSSURDFKLQJ�D�FXUYH�PXFK�IDVWHU�WKDQ�WKH�
GULYHU�LQ�IURQW�RI�KLP��KLW�WKH�ODWWHU��LQ�WKH�

HQG�� 9LOOHQHXYH��
VWLOO�VWUDSSHG�WR�KLV�
VHDW�� EXW� ZLWKRXW�
KLV� KHOPHW�� ZDV�
WKURZQ� IURP� WKH�
ZUHFNDJH� LQWR� WKH�
FDWFK� IHQFLQJ�� 7KH�
VHFRQG� IDWDOLW\� RI�
WKH� \HDU� RFFXUUHG�
WR�5LFFDUGR�3DOHWWL��
GXULQJ� WKH� VWDUW� RI�
WKH� &DQDGLDQ�
*UDQG�3UL[��$V�WKH�
SROH� VLWWHU� VWDOOHG�

KLV� HQJLQH�� WKH� ,WDOLDQ� GULYHU�� VWDUWLQJ� LQ�
WKH� EDFN� RI� WKH� JULG�� ZDV� SRZHUOHVV� LQ�
DYRLGLQJ� DQ� LPSDFW� ZLWK� WKH� VWDWLRQDU\�
FDU��3DOHWWL�VXVWDLQHG�KHDY\�FKHVW�LQMXULHV�
DQG�IUDFWXUHV�WR�ERWK�OHJV��ZKLFK�DEUXSWO\�
HQGHG� WKH� \RXQJ� )RUPXOD� ɲ� GULYHU
V� FD�
UHHU�  
 

$�PDQ�DQG�D�QHZ�FKDVVLV� 
,Q�WKH�ZDNH�RI�WKHVH�IDWDOLWLHV�DQG�LQ�RUGHU�
WR� DVVXUH�GULYHUV¶� VDIHW\�� WKH�¿UVW�),$� UH�
VSRQVH�ZDV� WR� EDQ� WKH� JURXQG-HɣHFW� FDU�
ZKLFK� KDG� EHFRPH� WRR� IDVW�� +RZHYHU�� D�
QHZ� FULWHULRQ� ZDV� VWDUWLQJ� WR� EHFRPH�
PRUH� HɣHFWLYH�� ,Q�ɲɺɷɳ��&ROLQ�&KDSPDQ��
OHJHQGDU\� )ɲ� GHVLJQHU� DQG� /RWXV� WHDP�
ERVV�� LQYHQWHG� WKH� ¿UVW� FRQFHSW� RI� WKH�
PRQRFRTXH�� E\� LQVHUWLQJ� D� ULYHWHG� OLJKW�
ZHLJKW� PHWDO� FDVH� LQVWHDG� RI� WKH� FODVVLF�
WXEXODU� VSDFH� IUDPH� LQ� KLV� /RWXV� ɳɶ�� ,Q�
WKH� IROORZLQJ� \HDUV�� WKLV� SKLORVRSK\� ZDV�

*LOOHV�9LOOHQHXYH��)HUUDUL�ɲɳɷ&��ɲɺɹɲ�$UJHQWLQH�*UDQG�
3UL[ 
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ERUURZHG� E\� RWKHU� WHDPV�� XQWLO� LQ� ɲɺɹɲ�
-RKQ� %DUQDUG�� 0F/DUHQ� WHFKQLFDO� GLUHF�
WRU�� UHYROXWLRQLVHG� WKLV� FRQFHSW� E\� FUHDW�
LQJ� WKH� ¿UVW� FDUERQ� ¿EHU�PRQRFRTXH�� $W�
¿UVW��GHEDWHV�DURVH�RQ�WKH�FDSDELOLW\�RI�WKH�
VWUXFWXUH� WR� DEVRUE� KHDY\� LPSDFW�� EXW��
ZKHQ� -RKQ� :DWVRQ� ZDV� DEOH� WR� ZDON�
DZD\� XQVFDUUHG� DIWHU� D� YLROHQW� FUDVK� LQ�
WKH�ɲɺɹɲ�,WDOLDQ�*UDQG�3UL[��QR�RQH�TXHV�
WLRQHG� WKH� VWUHQJWK� RI� WKH� VROXWLRQ� DQ\�
PRUH�DQG��VRRQ��WKH�PDMRULW\�RI�WKH�WHDPV�
DGRSWHG� WKH� 03ɵ�ɲ¶V� UHYROXWLRQDU\� GH�
VLJQ��,W�ZDV�WKH�ELUWK�RI�WKH�VXUYLYDO�FHOO�DV�
ZH� NQRZ� LW�� 7KXV�� WKH� JRYHUQLQJ� ERG\¶V�
HɣRUWV� DLPHG� WR� VWUHQJWKHQ� LW� RYHU� WLPH��
,Q�ɲɺɹɶ��),$� LPSURYHG� VDIHW\� FULWHULD�E\�
LPSRVLQJ�D�IURQWDO�FUDVK�WHVW��ZKLFK�HYHU\�
FDU� VKRXOG� SDVV� LQ� RUGHU� WR� UDFH� LQ� )ɲ�
HYHQWV�� 2YHU� WKH� \HDUV� WKHVH� WHVWV� ZHUH�
XSGDWHG� IUHTXHQWO\��E\�DOVR�GH¿QLQJ�VWDW�
LF��G\QDPLF��VLGH�DQG�UHDU�FUDVK�WHVWV� 
 
7KH� IRXUWK� GHFDGH� RI� )RUPXOD� ɲ� EHJDQ�
XQGHU�WKH�VKDGRZ�RI�GHDWK��\HW�HQGHG�LQ�D�
VDIHU� VFHQDULR�� .QRZQ� E\� PDQ\� DV� WKH�
WXUER� HUD�� WKH� ɹɱ¶V�ZLWQHVVHG� D� JUHDW� GH�
YHORSPHQW�RI�VDIHW\�VWDQGDUGV�ERWK�LQ�DQG�
RXW�RI�WUDFN��,Q�WKRVH�\HDUV��DQ�LQYDOXDEOH�
FRQWULEXWLRQ�ZDV�JLYHQ�E\�3URI��6LG�:DW�
NLQV�� 6DIHW\� DQG� 0HGLFDO� 'HOHJDWH� DQG�
KHDG� RI� WKH� RQ-WUDFN� PHGLFDO� WHDP� DQG�
¿UVW� UHVSRQGHU� LQ� FDVH� RI� D� FUDVK�� 6LQFH�
ɲɺɸɹ��KH�VWURYH�IRU�EHWWHU�VDIHW\�DQG�PHG�
LFDO�FRQGLWLRQV�DQG�KHQFHIRUWK�LQWURGXFHG�
VHYHUDO� PHDVXUHV� WR� WDFNOH� DFFLGHQWV� DV�
TXLFNO\� DV�SRVVLEOH�� D� UHVFXH� FDU�ZDV� DS�
SRLQWHG�WR�IROORZ�WKH�SDFN�LQ�WKH�¿UVW� ODS�
RI� WKH� UDFH�� WKH� FLUFXLW¶V�PHGLFDO� IDFLOLWLHV�
ZHUH� PRGL¿HG� WR� ORRN� DQG� EH� PRUH� OLNH�
KRVSLWDOV�UDWKHU�WKDQ�MXVW�KXWV�DQG�PHGL�
FDO�KHOLFRSWHUV�ZHUH�PDQGDWRU\��,Q�KLV�ɳɷ�
\HDUV� RI� VHUYLFH�� KH� VDYHG�PDQ\� GULYHUV¶�

OLYHV�DQG�IRU�KLV�DFWV�RI�EUDYHU\�WKH\�KDYH�
DOZD\V� UHVSHFWHG� KLP�� $IWHU� KLV� GHDWK� LQ�
ɳɱɲɳ�� PDQ\� SHRSOH� JDYH� WULEXWH� IRU� KLV�
GHHGV��EXW�QRQH�VWDQG�DV�KLJK�DV�6LU�-DFN�
LH� 6WHZDUW¶V�� �,�ZRXOG� KDYH� EHHQ� WR� D� ORW�
PRUH�>IXQHUDOV@�LI�LW�ZHUH�QRW�IRU�6LG�� 

3DUW�,�,,  
 
*LDFRPR�6HPSULQL�&HVDUL 

3URI��6LG�:DWNLQV��ɲɺɺɵ�6DQ�0DULQR�*UDQG�3UL[ 

+LV�GHHGV�VDYHG�PDQ\�OLYHV��'XULQJ�ɲɺɹɶ�%ULWLVK�
*UDQG�3UL[��KH�UHFHLYHG�D�WULEXWH�SODWH�VLJQHG�E\�
PDQ\�GULYHUV��XSRQ�LW��³7R�WKH�3URI��RXU�WKDQNV�
IRU�\RXU�LQYDOXDEOH�FRQWULEXWLRQ�WR�)RUPXOD�ɲ��

1LFH�WR�NQRZ�\RX
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$QQLH�-XPS�&DQQRQ�DQG�&HFLOLD�3D\QH 

,Q�ɲɺɱɲ��LQ�+DUYDUG��WKH�VFLHQWLVW�(GZDUG�
&KDUOHV� 3LFNHULQJ� DVVHPEOHG� D� WHDP� RI�
ZRPHQ� WR�PDS� DQG� FODVVLI\� WKH� GLɣHUHQW�
W\SHV�RI�VWDUV�  

&DQQRQ¶V�IDVWLGLRXVQHVV  

7KH� OHDGHU� RI� WKH� WHDP�ZDV� WKH� DVWURQR�
PHU�$QQLH�-XPS�&DQQRQ��ZKR�VSHQW�GHF�
DGHV�FDWDORJXLQJ�PRUH�WKDQ�ɳɳɶ�ɱɱɱ�VWDUV�
IRU�WKH�+HQU\�'UDSHU�&DWDORJXH��,Q�RUGHU�
WR�GR�VR��WKH�OLJKW�IURP�D�VWDU�ZDV�DOORZHG�
WR�IDOO�WKURXJK�D�SULVP�SODFHG�LQVLGH�D�WHO�
HVFRSH�ZKLFK�VSOLW�XS� WKH�VWDUOLJKW� LQWR�D�
EDQG��VKRZLQJ�LWV�FRQVWLWXHQW�FRORXUV�� LWV�
VSHFWUXP�� 7KH� VSHFWUXP� VKRZHG� WKH�
SUHVHQFH�RI�¿QH�GDUN�OLQHV�WKDW�WKH�DVWURQ�
RPHUV� FRPSDUHG�ZLWK� OLQHV� SURGXFHG� E\�
RWKHU� VXEVWDQFHV� LQ� WKH� ODERUDWRU\�� 7KLV�
GHWHUPLQHG� VRPH� HOHPHQWV� IRXQG� RQ�
(DUWK�DOVR�H[LVW�LQ�VWDUV� 

$FFRUGLQJ� WR� WKH� VSHFWUDO� OLQH� SDWWHUQV��
&DQQRQ� FODVVL¿HG� WKH� VWDUV� E\� GLYLGLQJ�
WKHP� LQWR� VHYHQ� FDWHJRULHV� RU� FODVVHV��
HDFK�RQH�GHVLJQDWHG�E\�D�OHWWHU��2�%�$�)�*�
.�0��)XUWKHUPRUH��HDFK�FODVV�ZDV�GLYLGHG�

'XULQJ�WKH�¿UVW�GHFDGHV�RI� WKH�ɳɱWK�FHQWXU\��D�JURXS�RI�H[WUDRUGLQDU\�
VFLHQWLVWV� FRPSULVHG� RQO\� RI� ZRPHQ��PDUNLQJ� KLVWRULFDO� HYHQWV� LQ� $V�
WURQRP\�� 1RZDGD\V�� WKHLU� ZRUN� LV� IXOO\� DFNQRZOHGJHG� EXW�� XQIRUWX�
QDWHO\��UDUHO\�QDUUDWHG�� 
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LQWR� WHQ�QXPHULFDO� VXEFDWHJRULHV� �IURP�ɱ�
WR� ɺ�� GHSHQGLQJ� RQ�PLQXWH� YDULDWLRQV� RI�
WKH�VSHFWUDO�OLQHV��WKDW�VKH�OHDUQHG�WR�UHF�
RJQLVH�E\�PHPRU\��� 

 

3D\QH¶V�UHYROXWLRQDU\ 
UHDOL]DWLRQ  

%XW� WKH� WUXH� QDWXUH� RI� VWDUV� ZDV� GLVFRY�
HUHG� LQ� ɲɺɳɴ�� ZKHQ� WKH� %ULWLVK� DVWURQR�
PHU� &HFLOLD� 3D\QH� MRLQHG� WKH� WHDP� RI�
ZRPHQ� DQG� VWDUWHG� WR� DQDO\VH� &DQQRQ
V�
GDWD� WR� GHWHUPLQH� WKH� DFWXDO� FKHPLFDO�
FRPSRVLWLRQ�DQG�SK\VLFDO�VWDWH�RI�VWDUV�  

3D\QH� UHDOLVHG� WKDW� VWDUV� ZHUH� PDGH� DO�
PRVW� HQWLUHO\� RI� +\GURJHQ� DQG� +HOLXP�
DQG� WKDW� &DQQRQ
V� FODVVHV� UHSUHVHQWHG� D�
WHPSHUDWXUH� VFDOH� RI� WKH� VWDUV�� IURP� WKH�
KRWWHVW��2�FODVV�� WR� WKH�FRROHVW��0�FODVV���
DQG� WKDW� WKH� VDPH�RFFXUUHG�ZLWK� WKH�QX�
PHULFDO� VXE-FODVVHV� �H�J�� $ɱ� GHQRWHV� WKH�
KRWWHVW� VWDUV� LQVLGH� WKH� $� FODVV�� $ɺ� WKH�
FRROHVW�� 

 

7KH�PRVW�EULOOLDQW�3K'�WKHVLV�
HYHU�ZULWWHQ�LQ�$VWURQRP\  

6KH� ZURWH� KHU� WKHRULHV� LQ� ɲɺɳɶ� LQ� KHU�
3K'�WKHVLV��6WHOODU�$WPRVSKHUHV���EXW�WKH�
YDOLGLW\� RI� KHU� ZRUN� ZDV� DFNQRZOHGJHG�

RQO\� VRPH� \HDUV� ODWHU�� VLQFH� DW� WKDW� WLPH�
DVWURQRPHUV� VWURQJO\� EHOLHYHG� WKDW� VWDUV�
ZHUH� PDLQO\� FRPSRVHG� E\� KHDY\� HOH�
PHQWV� VXFK� DV� &DOFLXP� DQG� ,URQ� LQ�
URXJKO\� WKH� VDPH� SURSRUWLRQV� DV� RQ�
(DUWK� 

1RZDGD\V�3D\QH
V� �6WHOODU�$WPRVSKHUHV��
LV� FRQVLGHUHG� D� VWDQGDUG� VWXG\� WH[W� DQG�
LW
V�ZLGHO\� UHJDUGHG� DV� WKH�PRVW� EULOOLDQW�
3K'�WKHVLV�HYHU�ZULWWHQ�LQ�$VWURQRP\� 
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$YLDWLRQ�DQG�SKRWRJUDSK\�HQWKXVLDVW��
$HURVSDFH�(QJLQHHULQJ
V�VWXGHQW�DW�
%RORJQD�8QLYHUVLW\�LQ�)RUOu�DQG�FXU�
UHQW�PHPEHU�RI�(852$9,$�)RUOu-

%RORJQD�ZLWKLQ�'HVLJQ�:* 
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+HG\�/DPDUU�ZDV�ERUQ�LQ�ɲɺɲɵ�LQ�9LHQQD�
IURP�D�-HZLVK� IDPLO\��$V�D�FKLOG�VKH�ZDV�
LQWHUHVWHG�LQ�ERWK�DFWLQJ�DQG�WHFKQRORJ\�  
 
$W� WKH� DJH�RI�ɲɹ� VKH� DFWHG� LQ�(FVWDV\�� LQ�
ZKLFK�VKH�ZDV�WKH�¿UVW�ZRPDQ�WR�DSSHDU�
FRPSOHWHO\�QDNHG� DQG� WR� VLPXODWH� DQ� RU�
JDVP�RQ�WKH�VFUHHQ� 
 
+HG\� /DPDUU� PDU�
ULHG� WKH� PXOWL-
PLOOLRQDLUH� PXQL�
WLRQV� GHDOHU�� )ULW]�
0DQGO�� +H� ZDV� DQ�
DEXVLYH� DQG� FRQ�
WUROOLQJ� KXVEDQG�
DQG�NHSW�KHU�D�SULV�
RQHU� LQ� WKHLU� FDVWOH��
0DQGO�KDG�FORVH�VR�
FLDO� DQG� EXVLQHVV�
WLHV� WR� WKH� 1D]L� UH�
JLPH� RI� *HUPDQ\�
DQG� WR� WKH� ,WDOLDQ�
JRYHUQPHQW�� VHOOLQJ�
PXQLWLRQV� WR� WKH� FRXQWU\��
/DPDUU� DFFRPSDQLHG�0DQGO�
WR� EXVLQHVV�PHHWLQJV��ZKHUH�
KH� FRQIHUUHG� ZLWK� VFLHQWLVWV�
DQG� RWKHU� SURIHVVLRQDOV� LQ�
YROYHG� LQ� PLOLWDU\� WHFKQROR�
J\��7KHVH�FRQIHUHQFHV�ZHUH�KHU� LQWURGXF�
WLRQ�WR�WKH�¿HOG�RI DSSOLHG�VFLHQFH DQG�VKH� 
GLVFRYHUHG�KHU�ODWHQW�WDOHQW� 

6KH�ZDV� GHHSO\� DQWL-1D]L��ZKLFK� LV�ZK\��
IRU� WKH� ¿UVW� WLPH�� VKH� VWDUWHG� WR� WKLQN�
DERXW� D� FRPSOH[� V\VWHP� RI� GHIHQFH�� VKH�
ZDQWHG� WR� HOLPLQDWH� SRVVLEOH� ZLUHWDS�
SLQJV� RQ� UDGLR-FRQWUROOHG� WRUSHGRHV� E\�
XVLQJ� D� YDULDEOH� IUHTXHQF\� LQVWHDG� RI� D�
¿[HG� RQH�� 6KH� PDQDJHG� WR� HVFDSH� IURP�

KHU� KXVEDQG� DQG�
VKH�PRYHG� WR�3DULV�
ZKHUH� VKH� PHW�
/RXLVH�0D\HU� IURP�
0*0� DQG� EHFDPH�
D�+ROO\ZRRG�VWDU�� 
 
6KH�ZDV� GH¿QHG� DV�
WKH� PRVW� EHDXWLIXO�
ZRPDQ� LQ� WKH�
ZRUOG� DQG� VKH�
ZRUNHG�ZLWK�D�ORW�RI�
IDPRXV� DFWRUV� DQG�
¿OP-PDNHUV� 
 
8QEHNQRZQVW� WR�
KHU� DXGLHQFH� ZHUH�

/DPDUU¶V� VNLOOV� DV� D� PDWKH�
PDWLFLDQ�DQG�KHU�SDVVLRQ�IRU�
HQJLQHHULQJ�� ,Q� KHU� VSDUH�
WLPH�� VKH� KDG� ZRUNHG� RQ�
YDULRXV� SURMHFWV� DQG� LQYHQ�
WLRQV�� GHYHORSLQJ� DQ� LP�

SURYHG� WUDɤF� VLJQDO� GHVLJQ� DQG� D� WDEOHW�
WKDW� GLVVROYHG� LQ� ZDWHU� WR� PDNH� D� FDU�
ERQDWHG�VRIW�GULQN� 

$FWUHVV�� LQYHQWRU�� ¿OP� SURGXFHU�� 6KH� DSSHDUHG� LQ� ɴɱ� ¿OPV� DQG� FR-
LQYHQWHG� DQ� HDUO\� YHUVLRQ� RI IUHTXHQF\-KRSSLQJ� VSUHDG� VSHF�
WUXP FRPPXQLFDWLRQ�IRU�WRUSHGR�JXLGDQFH��D�GHYLFH�WKDW�IDFLOLWDWHG�WKH�
GHYHORSPHQW�RI�*36��%OXHWRRWK�DQG�:L-)L�WHFKQRORJ\� 

+HG\�/DPDUU 

³6+(�,6�7+(�
:25/'¶6�0267�
%($87,)8/ 
:20$1´ 
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2QH�RI�WKH�IHZ�SHRSOH�LQ�+ROO\ZRRG�ZKR�
NQHZ�RI�KHU�VFLHQWL¿F�DELOLW\�ZDV�WKH�DYLD�
WRU� +RZDUG� +XJKHV�� +H� IUHTXHQWO\�
VRXJKW� KHU� JXLGDQFH� DQG� RQFH� DVNHG� IRU�
KHU� DGYLFH� UHJDUGLQJ� WKH� DHURG\QDPLFV�
UHTXLUHG� WR� LQFUHDVH� KLV� DLUFUDIWV¶� VSHHG��
:KHQ�VKH�SUHVHQWHG�KLP�ZLWK�KHU�VNHWFK�
HV� RI� SRVVLEOH� ZLQJ� PRGL¿FDWLRQV�� KH�
FDOOHG�KHU�D�JHQLXV� 
 
'XULQJ� WKH� 6HFRQG� :RUOG� :DU� /DPDUU�
ZDV�NHHQ�WR�XVH�KHU�DELOLWLHV� WR�DVVLVW� WKH�
¿JKW� DJDLQVW� WKH� 1D]LV�� 5DGLR-FRQWUROOHG�
WRUSHGRHV�ZHUH�DQ�LPSRUWDQW�DVSHFW�RI�86�
QDYDO� VWUDWHJ\� EXW� WKH� *HUPDQ� IRUFHV�
ZHUH� DEOH� WR� MDP� WKH� UDGLR� VLJQDO� EHLQJ�
XVHG�DQG�LQWHUFHSW�WKH�WRUSHGRHV��6KH�UH�

DOLVHG�WKH�UDGLR�VLJQDOV�ZRXOG�EH�LPSRVVL�
EOH� WR� WUDFH� LI� WKH\� FRXOG� EH� VHQW� RYHU�
GLɣHUHQW� DQG� FRQVWDQWO\� FKDQJLQJ� IUH�
TXHQFLHV� DQG� VKH� HPEDUNHG� RQ� D�ZD\� WR�
PDNH� WKLV� SRVVLEOH�� $W� KHU� UHTXHVW�� VKH�
ZDV� KHOSHG� E\� KHU� IULHQG�� WKH� PXVLFDO�
FRPSRVHU��*HRUJH�$QWKHLO� 
 
'XULQJ� WKH�ɲɺɵɱV� WKH\�EHJDQ�GHYHORSLQJ�
ZKDW� LV� NQRZQ� DV� IUHTXHQF\� KRSSLQJ�� D�
SURFHVV�ZKLFK�DOORZV�ERWK�UDGLR�UHFHLYHUV�
DQG� WUDQVPLWWHUV� WR� FKDQJH� IUHTXHQF\�
UDQGRPO\�� 7KH\� GHVLJQHG� D� PHFKDQLVP��
YHU\� VLPLODU� WR� WKH�UROOV�XVHG� LQVLGH�D�SL�
DQR�� ZKLFK� ZDV� DEOH� WR� V\QFKURQLVH�
FKDQJHV�EHWZHHQ�ɹɹ�VHSDUDWH� IUHTXHQFLHV�
�OLNH�WKH�QXPEHU�RI�NH\V�RQ�D�SLDQR�� 

�+23(�$1'�&85,26,7<�
$%287�7+(�)8785(�

6((0('�%(77(5�7+$1�
*8$5$17((6��7+$7
6�7+(�
:$<�,�:$6��7+(�81.12:1�
:$6�$/:$<6�62�$775$&�

7,9(�72�0(����$1'�67,//�,6�� 
 

+HG\�/DPDUU 
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%\�PDQLSXODWLQJ� UDGLR� IUHTXHQFLHV� DW� LU�
UHJXODU� LQWHUYDOV� EHWZHHQ� WUDQVPLVVLRQ�
DQG� UHFHSWLRQ�� WKH� LQYHQWLRQ� IRUPHG� DQ�
XQEUHDNDEOH� FRGH� SUHYHQWLQJ� D� VLJQDO�
IURP�EHLQJ� LQWHUFHSWHG�RU� LQWHUIHUHG�ZLWK�
E\�WKH�HQHP\�  
 
7KH�LQYHQWLRQ�ZDV�JUDQWHG�D�SDWHQW�XQGHU�
8�6��3DWHQW�DQG�LW� LV�NQRZQ�DV�WKH�6HFUHW�
&RPPXQLFDWLRQ�6\VWHP� 
 
(YHQ�LI�LW�ZDV�QHYHU�XVHG�IRU�LWV�LQWHQGHG�
SXUSRVH�EHFDXVH�WKH�WHFKQRORJLHV�GLG�QRW�
DOORZ�WKDW��\HDUV�ODWHU�LW�ZDV�LPSOHPHQWHG�
RQ�86�QDYDO�VKLSV�GXULQJ�WKH�&XEDQ�0LV�
VLOH� &ULVLV� DQG� WKHQ� DSSHDUHG� LQ� YDULRXV�
PLOLWDU\� DSSOLFDWLRQV�� 0RUH� VLJQL¿FDQWO\��
KRZHYHU��WKH�VSUHDG�VSHFWUXP�WHFKQRORJ\�
/DPDUU�KHOSHG� WR�GHYHORS�KDG�D� WUHPHQ�
GRXV�LQÀXHQFH�RQ�WKH�GLJLWDO�FRPPXQLFD�
WLRQV� ERRP� DQG� SURYLGHG� WKH� WHFKQLFDO�
IRXQGDWLRQV� IRU� ID[� PDFKLQHV�� PRELOH�
SKRQHV�� *36�� %OXHWRRWK� DQG� RWKHU� ZLUH�
OHVV�WHFKQRORJ\� 
 

 
.QRZQ�WKURXJKRXW�KHU�OLIH 

RQO\�IRU�KHU�EHDXW\� 
VKH�LV�¿QDOO\�JDLQLQJ� 

KH�UHFRJQLWLRQ�VKH�GHVHUYHV 
IRU�KHU�JHQLXV� 

 
 
%HDWULFH�%RFFDGLIXRFR 
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'RURWK\�0DU\�&URZIRRW�+RGJNLQ��ɲɺɲɱ-
ɲɺɺɵ��ZDV�D�%ULWLVK�FKHPLVW� 

$W�WKH�DJH�RI�ɲɱ��DV�VKH�VWDUWHG�WR�GLVSOD\�
KHU� LQWHUHVW� LQ� FU\VWDOV�� VKH�ZDV� HQFRXU�
DJHG�WR�SXUVXH�WKLV�SDVVLRQ�VWUDLJKWDZD\��
HVSHFLDOO\�E\�KHU�PRWKHU� 

6HQW�WR�(QJODQG�IRU�KHU�
HGXFDWLRQ�� 'RURWK\�
IRXJKW� WR� VWXG\� VFLHQFH�
DORQJ�ZLWK�WKH�ER\V�DQG�
ZDV� ¿QDOO\� DFFHSWHG� LQ�
ɲɺɳɹ� DW� WKH� 8QLYHUVLW\�
RI�2[IRUG��IRU�D�&KHPLV�
WU\� GHJUHH� DQG� WKHQ� DW�
WKH� 8QLYHUVLW\� RI� &DP�
EULGJH�� IRU� KHU� 3K'� UH�
VHDUFK� 

6KH�ZDV�RQH�RI�WKH�¿UVW�
WR�VWXG\�WKH�VWUXFWXUH�RI�
RUJDQLF�FRPSRXQGV�E\�XVLQJ�;-UD\�FU\V�
WDOORJUDSK\��RQH�RI�ZKLFK�ZDV�KHU�;-UD\�
GLɣUDFWLRQ�VWXGLHV�RI�3HSVLQ� 

'HVSLWH�WKH�GHYHORS�
PHQW� RI� D� FKURQLF�
DUWKULWLV�WKDW�OHIW�KHU�
KDQGV� GLVWRUWHG� DW�
WKH�\RXQJ�DJH�RI�ɳɹ��
VKH� FRQWLQXHG� WR�
FDUU\� RXW� KHU� GHOL�
FDWH�UHVHDUFK�RI�WDN�
LQJ� ;-UD\� SKRWR�
JUDSKV� RI� WLQ\� FU\V�
WDOV�� VPDOOHU� WKDQ� D�
JUDLQ�RI�VDOW� 

,Q� ɲɺɷɵ� KHU� KDUG� ZRUN� ZDV� ¿QDOO\� UH�
ZDUGHG�� ZKHUH� VKH� ZRQ� WKH� &KHPLVWU\�

1REHO�3UL]H��IRU KHU GHWHUPLQDWLRQ�E\�;-
UD\� WHFKQLTXHV RI� WKH� VWUXFWXUHV� RI� LP�
SRUWDQW�ELRFKHPLFDO�VXEVWDQFHV�� 

7KH�PRVW� LPSRUWDQW� RQHV�ZHUH�� 3HQLFLO�
OLQ�� WKH� ¿UVW� DQWLELRWLF�� ZKRVH� GDWD� DO�
ORZHG� WR� V\QWKHVL]H� RWKHU� DQWLELRWLFV� WR�

WUHDW�LQIHFWLYH�GLVHDVHV��
DQG� YLWDPLQ� %-ɲɳ��
VLQFH� QR� PROHFXOH� WKLV�
FRPSOH[� ZDV� HYHU�
VWUXFWXUDOO\� GHWHU�
PLQHG� SULRU� WR� +RGJ�
NLQ
V�ZRUN�� VR� LW�ZDV� D�
JUHDW�WULXPSK� 

6KH� ZDV� WKH� VHFRQG�
ZRPDQ� WR� EHFRPH� D�
1REHO� ODXUHDWH� LQ�
&KHPLVWU\�� DQG�� DV� RI�
SUHVHQW�� VKH� LV� VWLOO� WKH�

RQO\�%ULWLVK�ZRPDQ�WR�KDYH�ZRQ�WKH�1R�
EHO�3UL]H�LQ�WKLV�¿HOG� 

(OHQD�7RQXFFL 

'RURWK\�+RGJNLQ 
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$�TXDUDQWLQH�FDQ�VRPHWLPHV�WXUQ�RXW�WR�EH�DQ�RSSRUWXQH�WLPH�WR�OHDUQ�
WR� DGDSW� DQG� WR� WKLQN� RXWVLGH� WKH� ER[�� 1HZWRQ� DQG� 1HLO� $UPVWURQJ�
NQRZ�WKLV�YHU\�ZHOO�� 

,VDDF�1HZWRQ PDGH�VRPH�RI�KLV�PRVW�LP�
SRUWDQW�GLVFRYHULHV�ZKLOH�LQ�TXDUDQWLQH�LQ�
:RROVWKRUSH�� DV� WKH� EXERQLF� SODJXH� UDY�
DJHG�/RQGRQ�LQ�ɲɷɷɶ��7KLV�SHULRG�LV�QRZ�
NQRZQ� DV DQQXV� PLUDELOLV�� WKH� �\HDU� RI�
ZRQGHUV��� 
 
1HZWRQ�ZDV� WU\LQJ� WR�GH�
WHUPLQH� XQLYHUVDO� HTXD�
WLRQV�LQYROYLQJ�ÀXFWXDWLQJ�
TXDQWLWLHV�� ,QGHHG�� E\� WKH�
HQG� RI� ɲɷɷɷ�� KH� KDG� VXF�
FHVVIXOO\�VROYHG�WKLV�SURE�
OHP�ZLWK�D�VHULHV�RI�SDSHUV�
RQ� WKH� UXOHV� RI� �ÀX[LRQV���
QRZ� NQRZQ� DV� FDOFXOXV��
+H�DOVR� WXUQHG�KLV� DWWHQWLRQ� WRZDUGV� WKH�
VWXG\� RI� RSWLFV�� FRQGXFWLQJ� H[SHULPHQWV�
ZLWK� SULVPV�� SURYLQJ� WKDW� ZKLWH� OLJKW� LV�
FRPSRVHG�RI�DOO�WKH�YLVXDO�VSHFWUXP�FRP�
SRQHQWV� 
 
,QGHHG�� WKLV� ZDV� WKH� SHULRG� WKDW� ELUWKHG�

WKH�1HZWRQLDQ�OHJHQG�RI�WKH�IDOOLQJ�DSSOH�
DQG�WKH�WKXPS�RQ�WKH�KHDG�WKDW�SDYHG�WKH�
SDWK� WRZDUGV� WKH� GHGXFWLRQ� RI� JUDYLW\��
+LV�VWXGLHV�DQG�KLV�FRQMHFWXUHV�OHG�WR�WKH�
ODZ�RI�XQLYHUVDO�JUDYLWDWLRQ� 

 

 
 
+RZHYHU�� KH� GLGQ
W� TXLWH�
JHW� KLV� FDOFXODWLRQV� WR�
ZRUN�RXW�DW�WKH�WLPH� 
 
)LQDOO\�� WKH� GHDGO\� SODJXH�
HQGHG� LQ� VSULQJ� ɲɷɷɸ�� DO�
ORZLQJ� 1HZWRQ� WR� UHWXUQ�
WR�&DPEULGJH�DQG�GHPRQ�

VWUDWH�KLV�ZRUN�WKDW��HYHQ�WKURXJK�WKH�XQ�
H[SHFWHG� YLFLVVLWXGHV� RQ� KLV� OLIHVW\OH� GXH�
WR�WKH�SDQGHPLF��ZRXOG�FKDQJH�WKH�ZRUOG�
IRUHYHU� 
 
&KLDUD�3HQQXWL 

 

:KHQ�,VDDF�1HZWRQ�ZDV�LQ�TXDUDQWLQH 
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2Q�WKHLU�ZD\�EDFN�IURP�WKH�0RRQ��WKH�DV�
WURQDXWV�RI�$SROOR�ɲɲ�DQG�WKHLU�FROOHDJXHV�
IURP�RWKHU�PLVVLRQV�KDG�WR�IDFH�D�SURSHU�
TXDUDQWLQH��FHUWDLQO\�KDUGHU�WKDQ�WKH�RQH�
ZH�HQGXUHG�WKLV�SUHYLRXV�VSULQJ� 
 
,Q� IDFW�� VFLHQWLVWV� DW�
1$6$�FRXOG�QRW�H[FOXGH�
WKH� SRVVLELOLW\� WKDW� WKH�
DVWURQDXWV� ZHUH� FRQ�
WDPLQDWHG� E\� D� WHUULEOH�
YLUXV� IURP� WKH� 0RRQ
V�
VXUIDFH��ZKLFK�FRXOG�GH�
VWUR\�RXU�HFRV\VWHP�  
 
:KLOH� WKH� SUREDELOLW\� RI�
VXFK� DQ� HYHQW� KDSSHQ�
LQJ� ZDV� H[WUHPHO\� ORZ��
GXH� WR� WKH� KDUVKQHVV� RI�
WKH�OXQDU�VXUIDFH� �WKH\�SUHIHUUHG�WR�SOD\�LW�
VDIH�DQG�EXLOG�D�IDFLOLW\�WR�KRVW�WKH�DVWUR�
QDXWV� IRU� VHYHUDO� GD\V�� LVRODWLQJ� WKHP�
ZLWK� D� QHJDWLYH� SUHVVXUH� DQG� D� FRPSOH[�
V\VWHP�IRU�ZDWHU�SXUL¿FDWLRQ�DQG�RUJDQLF�
ZDVWH� GLVSRVDO�� ,W� ZDV� FDOOHG� WKH� /XQDU�
5HFHLYLQJ�/DERUDWRU\��/5/��  
 
2EYLRXVO\��1$6$¶V�HQJLQHHUV�KDG�WR�SUR�
YLGH� D� VDIH� WUDQVSRUW� IURP� WKH� $WODQWLF�
2FHDQ�� ZKHUH� WKH� DVWURQDXWV� ODQGHG�� WR�

WKH� /5/�� ,QGHHG� VRPHWKLQJ� YHU\� VLPLODU�
WR�D�FDUDYDQ�ZDV�XVHG�ZKLFK�DOORZHG�WKH�
DVWURQDXWV�WR�DFFHVV�GLUHFWO\�IURP�WKH�KHO�
LFRSWHU� 
 

7KH� TXDUDQWLQH� ODVWHG�
DERXW� ɴ� ZHHNV�� ,Q� WKH�
/5/� WKH�DVWURQDXWV� FRQ�
GXFWHG� QXPHURXV� GH�
EULHIV� IURP� D� JODVV-
HQFORVHG� FRQIHUHQFH�
URRP�DQG�ZURWH�WKHLU�SL�
ORW�UHSRUWV� �$�PHGLF�DQG�
DQ�HQJLQHHU�ZHUH�SUHVHQW�
ZLWK� WKHP�� WKH� IRUPHU�
PRQLWRUHG� WKHLU� KHDOWK�
FRQGLWLRQV��DQG�WKH�ODWWHU�
WRRN� FDUH� RI� WKH� URFNV�
FDUULHG� IURP� WKH� 0RRQ��

ZKLFK�ZHUH�DOVR�NHSW�LQ�TXDUDQWLQH� 
 
1HLO� $UPVWURQJ� ZDV� IRUFHG� WR� FHOHEUDWH�
KLV� ɴɺWK� ELUWKGD\� WKHUH�� IRUWXQDWHO\� IRU�
KLP�� D� VXUSULVH� SDUW\� ZDV� RUJDQL]HG�
ZKLFK�ZDV�� SHUKDSV�� WKH� ¿UVW� TXDUDQWLQH�
SDUW\�HYHU�RUJDQL]HG��1R�RQH�DW�WKDW�WLPH�
FRXOG� KDYH� LPDJLQHG� WKDW�� RQH� GD\�� PLO�
OLRQV�RI�KXPDQV�ZRXOG�KDYH�KDG� WR�FHOH�
EUDWH�WKHLU�RZQ�ELUWKGD\�LQ�WKH�VDPH�VLWX�
DWLRQ� 

:KR�LQYHQWHG�TXDUDQWLQH�SDUWLHV" 
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$UPVWURQJ�FXWV�XS�DQG�GLVWULEXWHV�
VOLFHV�RI�KLV�ELUWKGD\�FDNH� 

5LFFDUGR�&DVDOL 
 

.HHQ�RQ�PRXQWDLQ�VSRUWV�VXFK�DV�
VNL�UDFLQJ�EXW�DOVR�PRXQWDLQ�ELNLQJ�

DQG�KLNLQJ��+H�ORYHV�DSSO\LQJ�
SK\VLFV�WR�UHDOLW\�DQG�VROYLQJ�GLɤ�

FXOW�SUREOHPV� 
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,Q�WKH�SDVW� IHZ�PRQWKV�ZH�RUJDQLVHG�D�QHZ�F\FOH�RI�RQOLQH�FRQIHUHQFH�
FDOOV�� 2XU� KDUG� ZRUN� ZDV� UHZDUGHG� E\� NLQG� IHHGEDFN� RI� WKH� SDUWLFL�
SDQWV��ZKLFK�ZH
G� OLNH�WR�WKDQN�RQFH�DJDLQ��7R�UHPHPEHU�RXU�MRXUQH\��
ZH�ZDQW�WR�VKDUH�ZLWK�\RX�WKH�UHSRUWV�RI�WKH�¿UVW�WZR�FRQIHUHQFHV� 

7KH�VSHDNHU�IRU�WKLV�FRQIHUHQFH�ZDV�-XOLR�
*DOOHJRV�� +H� LV� DQ� DVWURSK\VLFLVW� ZKR�
FRPSOHWHG� KLV� 3K'� DW� WKH� $VWURSK\VLFV�
,QVWLWXWH�LQ�&DQDU\�,VODQGV��+H�LV�FXUUHQW�
O\�DQ�DVVRFLDWH�SURIHVVRU�DW�WKH�(XURSHDQ�
8QLYHUVLW\� RI�0DGULG� DQG� LV� ZRUNLQJ� RQ�
VHYHUDO� PLVVLRQV� DW� WKH� (6$� (XURSHDQ�
6SDFH� $VWURQRP\� &HQWUH� �(6$&��� 7KH�
PDLQ� IRFXV� IRU� WKH� OHFWXUH"� 7ZR� H[FLWLQJ�
VSDFH�PLVVLRQV��%HSL&RORPER�DQG�(XFOLG� 
 
 

%HSL&RORPER��YLVLWLQJ�WKH�
PHVVHQJHU�RI�WKH�*RGV 

 

$IWHU� D� EULHI� LQWURGXFWLRQ� LQ� ZKLFK�
*DOOHJRV� VSRNH� DERXW� GLɣHUHQW� PLVVLRQV�
IRU� WKH� SODQHWV� LQ� RXU� 6RODU� 6\VWHP�� KH�

WDONHG� DERXW� %HSL&RORPER�� ZKLFK� LV� WKH�
(XURSHDQ� PLVVLRQ� WR� 0HUFXU\��7KH� PLV�
VLRQ�FRPSULVHV�WZR�VSDFHFUDIWV��7KH�0HU�
FXU\� 3ODQHWDU\� 2UELWHU� �032�� WKDW� EH�
ORQJV� WR�(6$�DQG� WKH�0HUFXU\�0DJQHWR�
VSKHULF�2UELWHU��002��IURP�-$;$� 
 

([SORUH�DQG�XQGHUVWDQG 
WKH�SODQHW�0HUFXU\ 

 

0HUFXU\� LV� PRUH� GLɤFXOW� WR� JHW� WR� WKDQ�
3OXWR�� WKLV� LV� EHFDXVH� WKH� JUDYLWDWLRQDO�
SXOO�IURP�WKH�6XQ�LV�PXFK�PRUH�LQWHQVH� 
 

0DULQHU�ɲɱ� �ɲɺɸɴ��ZDV� WKH�¿UVW�PLVVLRQ�
WR� À\E\� DURXQG�0HUFXU\� DQG� GLVFRYHU� D�
PDJQHWLF�¿HOG�VLPLODU�WR�WKDW�RI�(DUWK��EXW�
ɲɱɱ�WLPHV�ZHDNHU� 
 

0HVVHQJHU� �ɳɱɱɵ�� ZDV� WKH� VHFRQG� PLV�

&RQIHUHQFH�&DOO�RQ�%HSL&RORPER�DQG�(XFOLG 
ɳɱWK�2FWREHU�ɳɱɳɱ 
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VLRQ� DQG� LW� FRQFHUQHG�
WKH� VXUIDFH�RI�0HUFXU\��
WKH�VSDFH�HQYLURQPHQW��
JHRFKHPLVWU\� DQG�
UDQJLQJ�� ,W� DOVR�GLVFRY�
HUHG�ZDWHU� LQ� WKH�SRODU�
FUDWHUV� 
 

%HSL&RORPER� �ɳɱɲɹ��
FDPH� IURP� *LXVHSSH�
�%HSL�� &RORPER�� DQ�
,WDOLDQ� VFLHQWLVW� ZKR�
H[SODLQHG� WKH� VSLQ-RUELW�
UHVRQDQFH�RI�0HUFXU\��7KH�SODQHW�URWDWHV�
DERXW�LWV�D[LV�WKUHH�WLPHV�HYHU\�WZR�UHYR�
OXWLRQV� DURXQG� WKH� 6XQ�� ,W�ZDV� ODXQFKHG�
RQ�ɳɱWK�2FWREHU�ɳɱɲɹ�DQG�LW�LV�RQ�D�VHYHQ
-\HDU�MRXUQH\�WR�WKH�VPDOOHVW�DQG�OHDVW�H[�
SORUHG�WHUUHVWULDO�SODQHW� LQ�RXU�6RODU�6\V�
WHP�� 7KH� VSDFHFUDIW� PDNHV� RQH� À\E\�
DURXQG�(DUWK�� WZR�DURXQG�9HQXV�DQG�VL[�
DURXQG�0HUFXU\�ZKHQ�LW�ZLOO�¿QDOO\�EH�LQ�
VHUWHG� LQWR� KLV� RUELW� DURXQG� 0HUFXU\� LQ�
ɳɱɳɶ�  
 

7KH� VSDFHFUDIW� LV� FRPSRVHG� RI� WKUHH� HOH�
PHQWV�� 002� �ZLWK� ¿YH� LQVWUXPHQWV���
032� �ZLWK� HOHYHQ� LQVWUXPHQWV�� DQG�
070��7KH�070�LV�WKH�0HUFXU\�7UDQVIHU�
0RGXOH� DQG� LW� XVHV� VRODU-HOHFWULF� SURSXO�
VLRQ� LQ� FRPELQDWLRQ� ZLWK� JUDYLW\� DVVLVW�
À\E\V� DW� (DUWK�� 9HQXV� DQG� 0HUFXU\��
:KHQ� LW� IXO¿OV� LWV�PLVVLRQ�� LW�ZLOO� EH� GLV�
FDUGHG� WR�DOORZ�WKH�WZR�VSDFHFUDIW�002�
DQG�032�WR�HQWHU�DQ�RUELW�DURXQG�0HUFX�
U\��032�PDNHV�SUHFLVH�PHDVXUHPHQWV�RI�
0HUFXU\¶V� RUELW� DQG� SRVLWLRQ� LQ� RUGHU� WR�
IXUWKHU� XQGHUVWDQG� KRZ� (LQVWHLQ¶V� *HQ�
HUDO� 7KHRU\� RI� 5HODWLYLW\� RSHUDWHV�� ZKLOH�
002� VWXGLHV� WKH� VWUXFWXUH� DQG� WKH� G\�

QDPLFV� RI� 0HUFXU\¶V� PDJQHWRVSKHUH�� LQ�
IDFW� RQH� RI� WKH� ELJJHVW� TXHVWLRQV� DERXW�
0HUFXU\�LV�DERXW�WKH�SHFXOLDU�SUHVHQFH�RI�
D�PDJQHWRVSKHUH� 
 
7KH�PLVVLRQ� KDV� WKH� SXUSRVH� WR� LQYHVWL�
JDWH�XQVROYHG�P\VWHULHV�RI�0HUFXU\��VXFK�
DV�KRZ�LW¶V�SRVVLEOH�WKDW�D�SODQHW�VR�FORVH�
WR� WKH� 6XQ� IRUPV� DQG� HYROYHV� LQ� VXFK� D�
ZD\��)XUWKHUPRUH��LW�KHOSV�WR�GHYHORS�QHZ�
KLJK-WHPSHUDWXUH� WHFKQRORJLHV� DQG�PRUH�
H[SHULHQFH� LQ� VSDFH� RSHUDWLRQV� FORVH� WR�
WKH�6XQ� WR�JDLQ�NQRZOHGJH� IRU� WKH� IXWXUH�
6RODU�2UELWHU�PLVVLRQ� 
 

7KH�VFLHQWL¿F�REMHFWLYH�RI�%HSL&RORPER�LV�
WR�SURYLGH�LQIRUPDWLRQ�WR�XQGHUVWDQG�WKH�
RULJLQ�DQG�HYROXWLRQ�RI� WKH�6RODU�6\VWHP��
0HUFXU\¶V� LQWHULRU�� WKH� PRUSKRORJ\� DQG�
WRSRORJ\�RI�WKH�VXUIDFH��0HUFXU\¶V�PDJQH�
WRVSKHUH�� WKH� FRPSRVLWLRQ� DQG� YHUWLFDO�
VWUXFWXUH� RI� WKH� ([RVSKHUH�� WKH� SUHVHQFH�
RI�ZDWHU� DQG� LFH� LQ� WKH� SRODU� FUDWHUV� DQG�
WKH�SODQHW¶V�FRVPLF�HQYLURQPHQW� 
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(XFOLG��D�VSDFH�PLVVLRQ�WR�
PDS�WKH�GDUN�XQLYHUVH 

 

(XFOLG�LV�D�PLVVLRQ�WKDW�LV�VWLOO�LQ�GHYHORS�
PHQW��DQG�LV�H[SHFWHG�WR� ODXQFK�LQ�ɳɱɳɳ��
,W�LV�VLPLODU�WR�DQRWKHU�(6$�VDWHOOLWH��*DLD��
7KH� ODWWHU� LV� SUR�
GXFLQJ� D� FDWD�
ORJXH� RI� PRUH�
WKDQ� RQH� ELOOLRQ�
VWDUV� LQ� RXU� JDO�
D[\� LQ� RUGHU� WR�
XQGHUVWDQG� WKH�
VWUXFWXUH� RI� WKH�
0LON\� :D\�� (X�
FOLG�KDV�WKH�REMHF�
WLYH� WR� VWXG\� WKH�
GLVWULEXWLRQ� RI�
PDWWHU� LQ� WKH�
KRSH�WKDW�ZH �GLV�
FRYHU� VRPHWKLQJ�
DERXW� WKH� QDWXUH�
RI� GDUN� PDWWHU�
DQG�GDUN�HQHUJ\�  
 

³)25�7+(�/$67�)257<�<($56�
:(�+$9(�(17(5('�:+$7�:(�
&$//�35(&,6,21�&2602/2*<´ 

 
&RVPRORJ\� ,6� D� VRUW� RI� DQ� HVRWHULF� VFL�
HQFH��OLNH�PHWDSK\VLFV��EXW�LQ�WKH�ODVW�IHZ�
GHFDGHV�WKHUH�KDYH�EHHQ�PDQ\�PRUH�VDW�
HOOLWHV� DQG� PLVVLRQV� REVHUYLQJ� WKH� 8QL�
YHUVH� 
 

7KH� KXPDQ� EHLQJ� VWDUWHG� VWXG\LQJ� FRV�
PRORJ\�ZLWK�KLV�QDNHG�H\H�DQG�H[SODLQHG�
ZKDW�KH�VDZ�WKURXJK�UHOLJLRQ��7KHQ��$ULV�
WRWOH�FRQFHLYHG�WKH�$ULVWRWHOLDQ�8QLYHUVH��
ZKLFK� ZDV� FRPSRVHG� RI� ɶɶ� FRQFHQWULF�

VSKHUHV� JURXSHG� LQ�ɹ� ³KHDYHQV´�PDGH� RI�
WUDQVSDUHQW� DHWKHU�ZLWK� WKH�SODQHW�(DUWK�
DW� WKH� FHQWUH�� $IWHUZDUG�� WKHUH� ZDV� WKH�
3WROHPDLF� 8QLYHUVH� WKDW� VXVWDLQHG� WKH�
WHVW� RI� WLPH� IRU� WZR� WKRXVDQG� \HDUV� EH�
FDXVH�LW�ZDV�DEOH�WR�SUHGLFW�WKH�SRVLWLRQ�RI�

SODQHWV� LQ� D� SUH�
FLVH�PDQQHU��&R�
SHUQLFXV�� ZLWK�
KLV� +HOLRFHQWULF�
0RGHO� WKRXJKW�
WKDW�DOO� WKH�SODQ�
HWV� �LQFOXGLQJ�
WKH� (DUWK�� KDG�
FLUFXODU� RUELWV�
DURXQG� WKH� 6XQ��
EXW� WKLV� PLVWDNH�
ZDV�FRUUHFWHG�E\�
.HSOHU� DQG� KLV�
WKUHH� ODZV�� ,Q�
IDFW�� KH� LQWUR�
GXFHG� HOOLSWLFDO�
RUELWV� IRU� WKH�

SODQHWV�� *DOLOHR�
FRQ¿UPHG� WKH� PRWLRQ� RI� WKH� VNLHV� DQG�
1HZWRQ�JDYH�D�PDWKHPDWLFDO�H[SODQDWLRQ�
WR�.HSOHU¶V�ODZV�ZLWK�WKH�/DZ�RI�*UDYLWD�
WLRQDO� 
 

7RGD\��FRVPRORJ\�LV�IXOO�RI�RSHQ�
TXHVWLRQV�EXW�ZKDW�GR�ZH�NQRZ�DV�

RI�QRZ" 
 

7KH�8QLYHUVH�HYROYHG�IURP�D�KRPRJHQH�
RXV�VWDWH�DIWHU�WKH�%LJ�%DQJ�XS�WR�WKH�KL�
HUDUFKLFDO� VWUXFWXUH� RI� JDOD[LHV�� FOXVWHUV�
DQG� VXSHUFOXVWHUV�� *HRUJHV� /HPkLWUH�
WKRXJKW�WKDW�WKH�8QLYHUVH�ZDV�RQFH�LQ�DQ�
H[WUHPHO\�FRPSDFW�VWDWH�DQG�KH�SUHGLFWHG�
DQ�H[SDQGLQJ�8QLYHUVH�EDVHG�RQ�WKH�JHQ�
HUDO� WKHRU\� RI� UHODWLYLW\�� (GZLQ� +XEEOH�

&
UH
G
LW
V�
�(
6
$
�Z
Z
Z
�H
VD
�LQ

W 

(XFOLG�WHOHVFRSH 

� ������������������������������������������������������������������������������������������������������������������������������������� 

 

FRQ¿UPHG� KLV� K\SRWKHVLV�� )XUWKHUPRUH��
0LOWRQ�+XPDQVR�FRQFOXGHG�WKDW�WKH�UHG�
VKLIW�RI�D�*DOD[\�ZDV�FRUUHODWHG�WR�LWV�GLV�
WDQFH� 
 

7KH� 8QLYHUVH� LV� FRPSRVHG� RI� QRUPDO�
PDWWHU� �ɵ�ɺ���� GDUN�PDWWHU� �ɳɷ�ɹ��� DQG�
GDUN� HQHUJ\� �ɷɹ�ɴ���� 7KH�ȁ&'0�PRGHO�
KDV� VL[� SDUDPHWHUV�� WKUHH� WR� DGMXVW� WKH�
8QLYHUVH� G\QDPLFV�� RQH� WR� UHSUHVHQW� WKH�
HɣHFWV�RI�UHLRQL]DWLRQ�DQG�WZR�WR�GHVFULEH�
WKH�SULPRUGLDO�ÀXFWXDWLRQV�RQ�D�SODQH�JH�
RPHWU\� 
 
:KDW�LV�WKLV�GDUN�8QLYHUVH�ZH�DUH�

ORRNLQJ�IRU" 
 

7KH� HɣHFWV� RI� GDUN�PDWWHU�ZHUH� GHWHFWHG�
LQ� WKH� HDUO\� ɳɱWK� FHQWXU\�� $VWURQRPHUV�
REVHUYHG� WKDW� WKH�PRWLRQ� RI� JDOD[LHV� GLG�
QRW� FRUUHVSRQG� WR� WKH� DPRXQW� RI� HQHUJ\�
DQG�PDVV� VKRZQ�E\� WKHLU� OLJKW�� FRQFOXG�
LQJ� WKHUHIRUH�� WKDW� WKHUH� ZDV�PRUH� WKHUH�
WKDW� PHW� WKH� H\H�� 7KH\� FDOOHG� WKLV� GDUN�
PDWWHU� 5HFHQWO\�� WKH� H[SDQVLRQ� DQG� DF�
FHOHUDWLRQ� RI� WKH� 8QLYHUVH� ZDV� WHVWHG�
WKDQNV�WR�6XSHUQRYDH�W\SH-ɲD��7KHUH�LV�D�
IRUFH��D�GDUN�HQHUJ\��WKDW�LV�H[SDQGLQJ�WKH�
8QLYHUVH�ZLWK�DQ�DFFHOHUDWLRQ� 
 

³:(�.12:�7+(�%(*,11,1*�
$1'�:(�$5(�75<,1*�72�&+(&.�
7+(�7,0(�%(7:((1�7+(�&26�
0,&�0,&52:$9(�%$&.*5281'�

$1'�285�32,17�2)�9,(:´ 
 

(XFOLG�� (6$¶V� VSDFH� WHOHVFRSH�� ZLOO� RE�
VHUYH�ELOOLRQV�RI�JDOD[LHV�WHQV�RI�ELOOLRQV�RI�
OLJKW� \HDUV� DZD\�� FRYHULQJ� D� WKLUG� RI� WKH�
VN\�DQG�DOORZ�XV�WR�PHDVXUH�WKH�KLVWRU\�RI�
WKH�H[SDQVLRQ�RI�RXU�8QLYHUVH� DV�ZHOO� DV�

WKH� UDWH� RI� JURZWK� RI� FRVPLF� VWUXFWXUHV��
:H� VHH� WKDW� RULJLQDO� ÀXFWXDWLRQV� DQG�
$FRXVWLF� 2VFLOODWLRQV� DW� WKH� EHJLQQLQJ� RI�
WKH� 8QLYHUVH� KDYH� OHIW� DQ� LPSULQW� LQ� WKH�
GLVWULEXWLRQ�RI�PDWWHU�LQ�WKH�8QLYHUVH� 
 
7KLV�VWXG\�LV�IXQGDPHQWDO�WR�XQGHUVWDQG�
LQJ�WKH�HYROXWLRQ�RI�WKH�8QLYHUVH�DQG�WKH�
UROH�RI�GDUN�HQHUJ\�ZLWKLQ�LW��7KH�VWXG\�RI�
GDUN� PDWWHU� LQYROYHV� WKH� REVHUYLQJ� RI�
FOXVWHUV� RI� JDOD[LHV� DQG� JUDYLWDWLRQDO�
OHQVLQJ� FDXVHG� E\� DQ\� W\SH� RI� PDWWHU�
�LQFOXGLQJ� GDUN� RQH�� LQ� IURQW� RI� EDFN�
JURXQG� JDOD[LHV�� (XFOLG�ZLOO� RSHUDWH� LQ� D�
YHU\� TXLHW� DQG� VLOHQW� HQYLURQPHQW��ZLWK�
RXW�DQ\� LQWHUIHUHQFH� IURP� WKH�6XQ�RU� WKH�
(DUWK��SHUIHFW�WR�REVHUYH�GHHS�VSDFH�  
 
48(67,21�� 'R� \RX� WKLQN� (XFOLG� FRXOG�
SURYLGH� WKH�QHFHVVDU\� LQIRUPDWLRQ� WR�XQ�
GHUVWDQG�WKH�VKDSH�RI�WKH�8QLYHUVH"  
$16:(5��,�DP�D�VFLHQWLVW�VR�,�KRSH�QRW�
EHFDXVH� LW�ZLOO� EH� YHU\� ERULQJ� IRU� WKH� IX�
WXUH��%DVLFDOO\��WKH�LGHD�RI�(XFOLG�LV�WR�JHW�
D�OLWWOH�ELW�FORVHU�WR�D�JRRG�H[SODQDWLRQ�EXW�
ZKDW�,�H[SHFW� IURP�WKLV�PLVVLRQ� LV� WKDW� LW�
ZLOO� RSHQ� QHZ� TXHVWLRQV� EHFDXVH� WKDW� LV�
WKH�JRRG�WKLQJ��ORRNLQJ�IRU�WKH�XQNQRZQ��
6R��WKH�LQWHUHVWLQJ�SDUW�� LQ�P\�RSLQLRQ��LV�
WKDW� ZH� DUH� VWXG\LQJ� WKH� XQNQRZQ� EXW�
PD\EH� ZH� ZLOO� ¿QG� VRPHWKLQJ� ZH� FDQ¶W�
SRVVLEO\�LPDJLQH� 
 
%HDWULFH�%RFFDGLIXRFR 
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7KLV� VHPHVWHU¶V� VHFRQG� FRQIHUHQFH�
GLɣHUHG� LQ� WRSLF� IURP� WKH� XVXDO� FDVH�� LW�
GHDOW� ZLWK� VWDUW-XSV� ZLWK� D� PDQDJHULDO�
SRLQW�RI�YLHZ��$OWKRXJK�QRW�GLUHFWO\�UHODW�
HG� WR� WHFKQLFDO� RU� VFLHQWL¿F� ¿HOGV�� EXVL�
QHVV�LV�DW�WKH�EDVLV�RI�WKH�ZRUOG�RI�FRPSD�
QLHV� DQG� QHZ� WHFKQRORJLFDO� SURMHFWV��:H�
¿QG�LW�YHU\�LPSRUWDQW�WKDW�VWXGHQWV�OHDUQ�
DERXW� WKLV� ZRUOG� WR� EHWWHU� XQGHUVWDQG�
KRZ� HQWHUSULVHV� ZRUN�
DQG��ZKR�NQRZV��PD\EH�
VWDUW�RQH�VRPHGD\� 

7KH�VSHDNHU�ZKR�JXLGHG�
XV� WKURXJK� WKLV� MRXUQH\�
ZDV� )ODYLR� 7RVL�� PHP�
EHU� RI� WKH� (852$9,$�
,QWHUQDWLRQDO� $OXPQL�
$VVRFLDWLRQ�� )ODYLR�
ZRUNHG�DW� WKH�*(�$YLD�
WLRQ� FRUSRUDWLRQ� �86$��
DQG�LV�DPRQJ�WKH�¿UVW�LQ�
,WDO\� WR� KDYH� GHDOW� ZLWK�
VWDUW-XSV� IURP� WKH� EH�
JLQQLQJ��VLQFH�ɳɱɱɺ�KH¶V�
EHHQ�ZRUNLQJ� LQ� WKH� LQ�
QRYDWLRQ�GLYLVLRQ�IRU�VPDOO�DQG�PHGLXP-
VL]HG�HQWHUSULVHV�DQG�VWDUW-XSV�LQ�WKH�DHU�
RVSDFH�VHFWRU�  

$W� WKH� EHJLQQLQJ� RI� WKH� FRQIHUHQFH� KH�
NLQGO\� VKDUHG� KLV� H[SHULHQFH� LQVLGH� (8�
52$9,$��KH� EHFDPH� D�PHPEHU� LQ� ɲɺɹɸ��
EDFN� ZKHQ� KH� ZDV� D� VWXGHQW� DW� WKH�
3ROLWHFQLFR�RI�0LODQ�DQG��VLQFH�WKHQ��QHY�
HU� VWRSSHG� FRQWULEXWLQJ� WR� WKH� $VVRFLD�

WLRQ�� +H� DOVR� VKRZHG� XV� VRPH� SKRWR�
JUDSKV�� OLNH� WKH� (0($&� �([WUD�0HHWLQJ�
RI�WKH�(852$9,$�&RQJUHVV��KHOG�LQ�%HU�
OLQ� LQ�ɲɺɺɱ�� MXVW�D� IHZ�PRQWKV�EHIRUH�WKH�
IDOO�RI�WKH�ZDOO� 

.QRZLQJ�WKDW�WKH�6SLULW�RI�(852$9,$�RI�
H[FKDQJH� DQG� IULHQGVKLS� KDV� SUHVHUYHG�
XQWLO�QRZ�ZDV�WUXO\�LQVSLULQJ� 

 

 

$IWHUZDUGV�� KH� PRYHG� RQ� WR� WKH� FRUH� RI�
KLV� SUHVHQWDWLRQ�� VWDUW-XSV� DQG� LQQRYD�
WLRQ�� +H� ZDV� DEOH� WR� JLYH� XVHIXO� VXJJHV�
WLRQV� IRU� \RXQJ� HQJLQHHUV� ZKR� ZDQW� WR�
DSSURDFK� WKH� LQQRYDWLRQ�ZRUOG�� XQGHUO\�
LQJ�WKH�IDFW�WKDW�WKHUH�DUH�QR�¿[HG�UXOHV�LQ�
EXVLQHVV��DQG�WKDW�DOO�WKH�LQIRUPDWLRQ�ZDV�
RQO\�IURP�KLV�H[SHULHQFH� 

&RQIHUHQFH�&DOO�RQ 
6WDUW-XSSLQJ�IRU�(QJLQHHUV 

ɴUG�1RYHPEHU�ɳɱɳɱ 

 

� ������������������������������������������������������������������������������������������������������������������������������������� 

 

³<RX�LQQRYDWH�ZKHQ�\RX�VHOO´ 

7KH� ¿UVW� WLS�ZDV� YHU\� SUDFWLFDO�� \RX� FDQ�
LQQRYDWH�LI�\RX�VHOO��7KLV�LV�WUXH�DV�LW�LV�E\�
PHHWLQJ� D� GHPDQG� WKDW� \RX� FDQ� ¿QG� ¿�
QDQFLQJ�DQG�UHDOLVH�\RXU�LGHD�WKURXJK�LQ�
QRYDWLRQ�� 7KDW¶V� ZK\� )ODYLR� VD\V� WR� DO�
ZD\V�ZRQGHU��³:KDW�GR�SHRSOH�QHHG"´ 

³(QJLQHHUV�GR�LW�EHWWHU´ 

$OZD\V� UHPHPEHU� WR� SLFN� RXW� WKH� ULJKW�
SHRSOH� ZKHQ� VWDUWLQJ� D� QHZ� SURMHFW� DQG�
GRQ¶W�IRUJHW�WR�LQFOXGH�DQ�HQJLQHHU�LQ�WKH�
WHDP� 

³<RX�DUH�QRW�DORQH´ 

7KLV� LV� QRW� D� PRWLYDWLRQDO� TXRWH�� EXW� D�
ZDUQLQJ��ZKHQ�\RX�ZDQW�WR�LQQRYDWH�\RX�
ZLOO� KDYH� WR� FRPSHWH�� 2QH� RI� WKH� EHVW�
ZD\V� WR� LPSURYH� \RXU� FKDQFHV� LV� E\� H[�
SDQGLQJ�\RXU�QHWZRUN�DQG� FUHDWLQJ� FRQ�
QHFWLRQV�ZLWK�RWKHUV� 

 

 

³<RX�KDYH�WR�VSHDN´ 

'RQ¶W�EH� DIUDLG�RI� VSHDNLQJ�DQG�H[SUHVV�
LQJ� \RXUVHOI��4XRWLQJ� WKH�&DUQHJLH� ,QVWL�
WXWH� RI� 7HFKQRORJ\�� ³ɹɶ�� RI� \RXU� ¿QDQ�
FLDO�VXFFHVV�LV�GXH�WR�\RXU�SHUVRQDOLW\�DQG�
DELOLW\� WR� FRPPXQLFDWH�� QHJRWLDWH� DQG�
OHDG��6KRFNLQJO\��RQO\�ɲɶ��LV�GXH�WR�WHFK�
QLFDO�NQRZOHGJH�´ 

$IWHU�WKHVH�WLSV��)ODYLR�DQVZHUHG�WKH�SDU�
WLFLSDQWV¶�TXHVWLRQV��7KH�PRVW�LQWHUHVWLQJ�
RQH�� ZKLFK� VXPPDULVHV� WKH� FRUH� RI� WKH�
FRQIHUHQFH�� ZDV�� ³$EURDG�� VNLOOV� UHDOO\�
PDWWHU��ZKLOH�LQ�,WDO\�UHIHUHQFHV�DUH�PRUH�
LPSRUWDQW�� ,V� WKLV� WUXH"´�–� ³,W� LV�SDUWLDOO\�
WUXH�� %HLQJ� LQWURGXFHG� LV� LPSRUWDQW� HYH�
U\ZKHUH��1R�RQH�FDUHV�DERXW�\RXU�VNLOOV�LI�
\RX� DUH� QRW� NQRZQ� RU� WUXVWHG� E\� RWKHU�
SHRSOH��$EURDG��VNLOOV�DUH�EHWWHU�UHZDUGHG�
FRPSDUHG�WR�,WDO\��EXW�WKLV�KDV�QRWKLQJ�WR�
GR� ZLWK� ¿QGLQJ� D� MRE� RU� ¿QDQFLQJ�� \RX�
PXVW� KDYH� D�QHWZRUN� DQG�EH� DEOH� WR� VHOO�
\RXUVHOI�´ 

(OHQD�7RQXFFL 
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4��7HOO�XV�VRPHWKLQJ�DERXW�\RXUVHOI��ZKDW�
GLG� \RX� VWXG\� LQ� WKH� %DFKHORU¶V� GHJUHH��
ZK\�GLG�\RX�FKRRVH�WR�VWXG\�LQ�6WRFNKROP�
DQG�ZKDW� LV�\RXU�UROH� LQVLGH�(852$9,$�
6WRFNKROP" 
 

$��0\�QDPH�LV�&LWODOL�%UXFH�5RVHWH��,�DP�D�
FR-IRXQGHU� DQG� VHFUHWDU\� RI� (852$9,$�
6WRFNKROP��,�DP�RI�6FRWWLVK�DQG�0H[LFDQ�
GHVFHQW�� EXW� ,� ZDV� ERUQ� DQG� UDLVHG� LQ�
0H[LFR��ZKHUH�,�VWXGLHG�D�%6F�LQ�0HFKD�
WURQLFV� (QJLQHHULQJ� DW� WKH� 1DWLRQDO� $X�
WRQRPRXV� 8QLYHUVLW\� RI� 0H[LFR�� $IWHU� ,�
JUDGXDWHG��,�GHFLGHG�WR�WXUQ�WR�D�GLɣHUHQW�
¿HOG� DQG� NHHS� H[SDQGLQJ�P\� NQRZOHGJH�
WR� KRSHIXOO\�� LQ� WKH� HQG�� EH� DEOH� WR� LQWH�
JUDWH�ERWK��7KDW�LV�KRZ�,�PRYHG�WR�6WRFN�
KROP��6ZHGHQ��ZKHUH�,�DP�QRZ�¿QLVKLQJ�
P\� WKLUG� VHPHVWHU� RI� WKH� 06F� LQ� $HUR�
VSDFH�(QJLQHHULQJ�DW�.7+�5R\DO�,QVWLWXWH�
RI� 7HFKQRORJ\�� $SDUW� IURP� P\� VFLHQFH�
DQG�HQJLQHHULQJ�EDFNJURXQG��,�DP�D�PX�
VLF�HQWKXVLDVW��,�ORYH�SOD\LQJ�WKH�SLDQR��DV�
ZHOO�DV�ERRNV��¿OPV��DQG�ODQJXDJHV�  
 
 

4��+RZ�DQG�ZK\�GLG�\RX�GHFLGH�WR�IRXQG�
($�6WRFNKROP" 
 

$�� %HIRUH� 6HSWHPEHU� RI� ɳɱɳɱ�� ,� GLG� QRW�
NQRZ� DERXW�(852$9,$�� EXW� ,� KDG� EHHQ�
ORRNLQJ� IRU� SRVVLELOLWLHV� WR� JHW� PRUH� LQ�
YROYHG� LQ� WKH� DHURVSDFH� DUHD� DQG� JHW� WR�

,QWHUYLHZ�ZLWK�(852$9,$�6WRFNKROP 

&LWODOL�%UXFH�5RVHWH��FR-IRXQGHU�DQG�6HFUHWDU\�
RI�(852$9,$�6WRFNKROP� 
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NQRZ� PRUH� SHRSOH� ZLWKLQ� WKH� ¿HOG�� 6R��
ZKHQ�P\�IHOORZ�FODVVPDWHV�LQYLWHG�PH�WR�
SDUWLFLSDWH� LQ� WKLV� SURMHFW� WR� IRXQG� (8�
52$9,$�6WRFNKROP��,�ZDV�YHU\�LQWHUHVWHG�
DQG� DFFHSWHG� WR� EH� D� SDUW� RI� LW�� &UHDWLQJ�
WKLV� DVVRFLDWLRQ� KDV� EHHQ� YHU\� H[FLWLQJ��
DQG�ZH�DUH�HTXDOO\�DV�WKULOOHG�IRU�ZKDW� LV�
FRPLQJ�� :H� GHFLGHG� WR� IRXQG� WKH� ($�
6WRFNKROP�VLQFH�WKHUH�ZDV�QR�($�LQ�6ZH�

GHQ��DQG�ZH�FDQ�EH�D�EULGJH�EHWZHHQ�VWX�
GHQWV�KHUH�DQG�VWXGHQWV� LQ�RWKHU�SDUWV�RI�
(XURSH�� :H� FDQ� DOVR� LQWURGXFH� WKHP� WR�
H[SHUWV� IURP� WKH� LQGXVWU\�� UHVHDUFKHUV��
DQG� DOXPQL�� DOO� RI�ZKRP�ZLOO� VKDUH� WKHLU�
H[SHULHQFH� DQG� NQRZOHGJH� ZLWK� WKH� VWX�
GHQWV�  
 
4�+RZ�PDQ\�DUH�\RX�QRZ�LQVLGH�WKH�DV�
VRFLDWLRQ"�<RX�FDQ�VD\�WKDW�\RX¶UH�WU\LQJ�
WR�UHFUXLW�PRUH�SHRSOH� 
 

$��&XUUHQWO\��WKHUH�DUH�ɺ�SHRSOH�LQ�WKH�DV�

VRFLDWLRQ��DQG�ZH�DUH�LQ�WKH�SURFHVV�RI�UH�
FUXLWLQJ� QHZ�PHPEHUV�� VWDUWLQJ� QH[W� VH�
PHVWHU� LQ� -DQXDU\�� :H� DUH� ORRNLQJ� IRU�
ZDUG�WR�ZHOFRPLQJ�QHZ�PHPEHUV�DQG�H[�
SDQGLQJ�WKLV�QHWZRUN�HYHQ�PRUH� 
 
4�� :KDW� LV� WKH� PDLQ� UHDVRQ� \RX� ZRXOG�
VXJJHVW� VRPHRQH� WR� EHFRPH� D� PHPEHU�
DQG�WR�EH�DFWLYH�LQVLGH�WKH�DVVRFLDWLRQ"� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

$��,�ZRXOG�VXJJHVW�EHFRPLQJ�D�PHPEHU�RI�
(852$9,$�WR�DQ\RQH�ZKR�ZDQWV�WR�PHHW�
SHRSOH�ZLWKLQ�WKH�DHURVSDFH�¿HOG��ZKHWKHU�
LW� LV�SHRSOH�IURP�WKH�LQGXVWU\�� IURP�RWKHU�
XQLYHUVLWLHV�� RI� IRUPHU� PHPEHUV�� WKHUH�
ZLOO�DOZD\V�EH�RSSRUWXQLWLHV� WR� OHDUQ�DQG�
VKDUH�H[SHULHQFHV�ZLWK�WKHP��$V�DQ�HYHU-
HYROYLQJ� DUHD�� WKHUH� DUH� DOZD\V� QHZ� GH�
YHORSPHQWV� WKDW� PHPEHUV� FDQ� JHW� WR�
NQRZ�E\�MRLQLQJ�WKH�HYHQWV��VXFK�DV�OXQFK�
OHFWXUHV�� FRQIHUHQFHV��GHEDWHV�� DQG�ZRUN�
VKRSV�� ,QQRYDWLRQV� DQG� QHWZRUNLQJ� ZLOO�

/RFDO�%RDUG�RI�(852$9,$�6WRFNKROP��,W�FRQVLVWV�RI�QLQH�.7+�VWXGHQWV�IURP�IRXU�
GLɣHUHQW�FRXQWULHV��SURYLGLQJ�GLYHUVLW\�DQG�D�PXOWL-FXOWXUDO�HQYLURQPHQW�WR�WKH�JURXS� 



������������������������ 

 

DOZD\V� EH� SDUW� RI� ZKDW� ZH� ORRN� WR� RɣHU�
RXU� PHPEHUV�� VR� ZHOFRPH� WR� DOO� RI� \RX�
ZKR� DUH� LQWHUHVWHG� LQ� MRLQLQJ� XV�� $QG� WR�
WKRVH�RI�\RX�ZKR�DUH�DOUHDG\�SDUW�RI�(8�
52$9,$�� WKDQN�\RX� IRU� WDNLQJ�XV� LQ��:H�
DUH�GHOLJKWHG� WR�EH� D�SDUW� RI�(852$9,$�
DQG�ZLOO�NHHS�ZRUNLQJ�KDUG�WR�SURYLGH�RXU�
PHPEHUV�ZLWK�QHZ�DQG�H[FLWLQJ�RSSRUWX�
QLWLHV� 

0\� QDPH� LV� )LOLSSR� 3R]]L� DQG� ,¶P� D� FR-
IRXQGHU�DQG�WKH�SUHVLGHQW�RI�(852$9,$�
6WRFNKROP�� ,� DP�DQ� �$HURVSDFH� HQJLQHHU�
IURP�WKH�8QLYHUVLW\�RI�%RORJQD �FXUUHQWO\�
VWXG\LQJ� LQ� 6WRFNKROP�� 6ZHGHQ��ZKHUH� ,�
DP�DWWHQGLQJ�P\�ODVW�VHPHVWHU�RI�WKH�06F�
LQ� $HURVSDFH� (QJLQHHULQJ� DW� .7+�5R\DO�
,QVWLWXWH�RI�7HFKQRORJ\��,�DP�D�SDVVLRQDWH�
FOLPEHU��5&�SLORW �DQG�VFXED�GLYHU� 
 
 
 

4�� $UH� \RX� GLYLGHG� LQ� :*V� LQVLGH� \RXU�
3$6"�:KDW�NLQG�RI�HYHQW�GR�\RX�ZDQW�WR�
RUJDQL]H�WR�EHFRPH�DQ�$6" 
 

$��7KH�ERDUG�RI�RXU�3$6�LV�TXLWH�LQWHUQD�
WLRQDO�� 7KDL�� 0H[LFDQ�� ,WDOLDQ� DQG� RI�
FRXUVH�6ZHGLVK� �7KH�ZRUNORDG�IRU�QRZ�LV�
QRW�FRPSOHWHO\�GLYLGHG�GXH�WR�D�ORW�RI�H[�
WUDRUGLQDU\� DFWLRQV� WKDW� DUH� QHHGHG� RQO\�
IRU�WKH�IRXQGLQJ��EXW�VRRQ�ZH�ZLOO�VWDUW�WR�
IROORZ� D� PRUH� VWULFW� GLVWLQFWLRQ�� :H� DUH�
FXUUHQWO\� SODQQLQJ�RXU�¿UVW� SXEOLF� HYHQW��
LW�ZLOO� EH�PDLQO\� IRFXVHG� RQ�PHPEHU� UH�
FUXLWPHQW� DQG� ZLOO� EH� IROORZHG� E\� DQ�
RQOLQH� FRQIHUHQFH�� 'XH� WR� WKH� RQ-JRLQJ�
SDQGHPLF�� DQ\� IROORZLQJ� HYHQWV�ZLOO� DOVR�
EH�RQOLQH�EXW�ZH�KRSH�WR�RUJDQLVH�RXU�LQ�
WHUQDWLRQDO�HYHQW�DV�VRRQ�DV�SRVVLEOH� 
 
4��,I�DQ\�RI�\RX�KDYH�HYHU�EHHQ�WR�DQ�,Q�
WHUQDWLRQDO�(YHQW��FRXOG�\RX�H[SODLQ�KRZ�
PXFK� WKLV� DɣHFWHG� \RXU� GHFLVLRQ� WR� EH�
PRUH�DFWLYH�LQVLGH�($" 
 

$�� ,� KDYH� EHHQ� WR� WKH� $WKHQV� 6DWHOOLWH�
6\PSRVLXP�� ,W�ZDV�$SULO�ɳɱɲɺ��(852$�
9,$� ZDV� D� FRPSOHWHO\� QHZ� FRQFHSW� IRU�
PH�� $6� )RUOu-%RORJQD� KDG� MXVW� EHHQ�
IRXQGHG� DQG� ERWK� PH� DQG� &KLDUD� ZHUH�
YHU\�HQWKXVLDVWLF�WR�DWWHQG�RXU�¿UVW�LQWHU�
QDWLRQDO� HYHQW�� ,� VSHQW� D� ZHHN� PHHWLQJ�
QHZ�IULHQGV�IURP�GLɣHUHQW�$6�DQG�DWWHQG�
LQJ� LPSRUWDQW�JXHVW�FRQIHUHQFHV�ZLWK�H[�
SHUWV�IURP�ERWK�WKH�UHVHDUFK�DQG�ZRUNLQJ�
¿HOGV�� ,W�ZDV�D�PHPRUDEOH�ZHHN�DQG�,¶P�
YHU\�JODG�WR�KDYH�EHHQ�WKHUH��7KDW�HYHQW�LV�
SUREDEO\� WKH� UHDVRQ�ZK\� ,�ZDV� VR�GHWHU�
PLQHG� WR� IRXQG� DQ� DɤOLDWHG� VRFLHW\� KHUH�
LQ� 6WRFNKROP�� ,QWHUQDWLRQDO� HYHQWV� DUH� D�
PXVW� IRU� (852$9,$�� HYHU\ERG\� VKRXOG�
FDWFK�WKLV�LQFUHGLEOH�RSSRUWXQLW\�� 
 
&KLDUD�3HQQXWL 

)LOLSSR�3R]]L��FR-IRXQGHU�DQG�3UHVLGHQW�RI�
(852$9,$�6WRFNKROP 
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&KULVWPDV�LV�FRPLQJ��EXW�DUH�\RX�VXUH�\RX�KDYH�WKH�SHUIHFW�&KULVWPDV�WUHH"�
:KHWKHU�\RXU�WUHH�LV�DUWL¿FLDO�RU�D�1RUZHJLDQ�6SUXFH��\RX�QHHG�WR�FKHFN�LI�
\RX�KDYH�WKH�ULJKW�DPRXQW�RI�GHFRUDWLRQV�WR� WXUQ�\RXU�KRXVH�LQWR�D�ZLQWHU�
ZRQGHUODQG�WKLV�KROLGD\�VHDVRQ�  
 
'HFRUDWLQJ�WKH�&KULVWPDV�WUHH�FRXOG�HDVLO\�EH�GHVFULEHG�DV�DQ�DUW«�EXW�QRZ�LW¶V�DOVR�D�
VFLHQFH��$�IHZ�\HDUV�DJR��WZR�PDWKV�VWXGHQWV�IURP�WKH�8QLYHUVLW\�RI�6KHɤHOG��8.��FUH�
DWHG�D�VHW�RI�HTXDWLRQV�WR�HQVXUH�MXVW�WKH�ULJKW�UDWLR�RI�OLJKWV��WLQVHO�DQG�EDXEOHV�WR�JLYH�
\RXU�&KULVWPDV�WUHH�WKH�SHUIHFW�ORRN��1LFROH�:ULJKWKDP�DQG�$OH[�&UDLJ��ERWK�DJHG�ɳɱ�DW�
WKH�WLPH��IRUPXODWHG�WKH�IROORZLQJ�LQJUHGLHQWV� 
 
 

1XPEHU�RI�EDXEOHV� �¥ɲɸ·ɳɱ�[��WUHH�KHLJKW�LQ�FP� 

7KH�OHQJWK�RI�WLQVHO��FP�� �ɲɴ�[�ʌ�·�ɹ�[��WUHH�KHLJKW�LQ�FP� 

7KH�OHQJWK�RI�OLJKWV��FP�� �ʌ�[��WUHH�KHLJKW�LQ�FP� 

7KH�KHLJKW�RI�WKH�VWDU�IDLU\��FP�� �KHLJKW�RI�WUHH��LQ�FP��·�ɲɱ 
 
 
$V�1LFROH� H[SODLQHG�� WKHLU�DLP�ZDV� WR� ³SOD\�D�SDUW� LQ�PDNLQJ�&KULVWPDV� WKDW� OLWWOH�ELW�
HDVLHU�IRU�HYHU\RQH�´ 
 
,I�\RX�IROORZ�WKH�DERYH�IRUPXOD��\RX�FDQ�EH�VXUH�WR�FUHDWH�D�PDVWHUSLHFH�RI�D�WUHH��HTXDO�
LQ�SURSRUWLRQV�DQG�JLYLQJ�D�VDWLVI\LQJ�WUHH�WKDW¶V�HDV\�RQ�WKH�H\HV� 

+DYH�D�JR�DQG�VKDUH�\RXU�UHVXOWV�ZLWK�XV� 
 
&KLDUD�3HQQXWL 

7UHHJRQRPHWU\ 
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