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5R\DO�$VWURQRPLFDO�6RFLHW\�RI�&DQDGD� 
/RQGRQ�&HQWUH�1HZVOHWWHU 

$SULO����� 

6WHYHQ�+DZNLQJ—$�%ULHI�0RPHQW�RQ�7LPH� 
&RPSLOHG�%\��1RUPDQ�0F&DOO 

 2Q� 0DUFK� ��WK�� ����� WKH� ZRUOG� RI� VFLHQFH� ORVW� D�
VSHFLDO�SHUVRQ�LQ�6WHSKHQ�+DZNLQJ�DW�WKH�DJH�RI�����+DYLQJ�
EHHQ�GLDJQRVHG�ZLWK�$/6�DW� WKH� DJH�RI� ��� DQG�ZKLOH� EHLQJ�
JLYHQ�RQO\��-\HDU� WR� OLYH��KLV�GLVHDVH�SURJUHVVHG�VORZO\�DQG�
GHVSLWH� EHFRPLQJ� VORZO\� FRQVWULFWHG� WR� D� OLIH� RI� WKH� PLQG�
WKURXJK�KLV�LQGRPLWDEOH�HQHUJ\�KH�EHDW�WKH�RGGV�DQG�WKURXJK�
WKH�ERXQGOHVV�SRZHU�RI� WKH�KXPDQ� VSLULW� KH�ZDV�DQ� LQVSLUD�
WLRQ� WR� PLOOLRQV� DURXQG� WKH� ZRUOG�� � :KHQ� DVNHG� DERXW� KLV�
SK\VLFDO�FRQGLWLRQ�KH�VWDWHG���,W� LV�D�ZDVWH�RI�WLPH�WR�EH�DQ�
JU\� DERXW� P\� GLVDELOLW\�� 2QH� PXVW� JHW� RQ� ZLWK� OLIH� DQG� ,�
KDYHQ
W�GRQH�EDGO\��3HRSOH�ZRQ
W�KDYH�WLPH�IRU�\RX�LI�\RX�DUH�
DOZD\V�DQJU\�RU�FRPSODLQLQJ��  
 1HLO�7XURN�WKH�'LUHFWRU�RI�WKH�3HULPHWHU�,QVWLWXWH�LQ�
:DWHUORR� ZRUNHG� ZLWK� +DZNLQJ� DW� WKH� 8QLYHUVLW\� RI� &DP�
EULGJH�� ZKHUH� WKH\� EHFDPH� FORVH� FROODERUDWRUV� DQG� IULHQGV��
7XURN�VWDWHG�³6WHSKHQ¶V�OLIH�ZDV�KHURLF��LQ�VR�PDQ\�ZD\V��+H�
ZDV� D� EULOOLDQW� YLVLRQDU\� LQ� WKHRUHWLFDO� SK\VLFV�� VHWWLQJ� DQ�
LQFUHGLEO\�EROG�DJHQGD�IRU�WKH�ILHOG�´ 
 ³8QFRPSURPLVLQJ� LQ� KLV� VFLHQWLILF� KRQHVW\� DQG� KLV�
VHDUFK� IRU� WKH� WUXWK�� DOZD\V�ZLOOLQJ� WR� OLVWHQ� DQG� WR� H[SORUH�
QHZ� LGHDV�� +H� FRPELQHG� WKLV� ZLWK� H[WUDRUGLQDU\� SHUVRQDO�
ZDUPWK�� DQ� DFXWH� VHQVH� RI� KXPRXU�� D� GHHS� ORYH� IRU� SHRSOH�
DQG� IRU� VKDULQJ� JRRG� WLPHV� WRJHWKHU�� +LV� LQFUHGLEOH� SRZHU�
DQG�GHWHUPLQDWLRQ� WR�RYHUFRPH� WKH�FRQVWUDLQWV�RI�KLV�FRQGL�
WLRQ�ZDV�WKH�XOWLPDWH�H[DPSOH�RI�PLQG�RYHU�PDWWHU� 
 6WHSKHQ�+DZNLQJ¶V� JHQLXV� DQG� LQGRPLWDEOH� HQHUJ\�
ZHUH�DQ�LQVSLUDWLRQ�WR�WKH�HQWLUH�VFLHQWLILF�UHVHDUFK�FRPPXQL�
W\�DQG� WR�PLOOLRQV�DURXQG� WKH�ZRUOG��'HVSLWH�GHFDGHV�RI�GH�
FOLQLQJ�PRELOLW\� DQG� WKH� ORVV� RI� KLV� YRLFH� GXH� WR� $/6� DOVR�
NQRZQ� DV�PRWRU� QHXURQ� GLVHDVH��+DZNLQJ� LQVSLUHG�PLOOLRQV�
WKURXJK� KLV� LQWHOOHFWXDO� H[SORUDWLRQV�RI� WKH�XQLYHUVH� DQG�KLV�
SRSXODUL]DWLRQ�RI�PRGHUQ�FRVPRORJ\� 
 +LV� VFLHQWLILF�FRQWULEXWLRQV�DUH�YDVW�� IURP�KLV� WKHR�
UHWLFDO�SUHGLFWLRQ�WKDW�EODFN�KROHV�HPLW�UDGLDWLRQ��QRZ�NQRZQ�
DD�+DZNLQJ�5DGLDWLRQ��� WR� VKDUSHQLQJ� RXU� XQGHUVWDQGLQJ� RI�
WKH�EHJLQQLQJ�RI� WKH�XQLYHUVH�� WR�KLV�ZRUN� WRZDUG�D�XQLILFD�
WLRQ�RI�JHQHUDO�UHODWLYLW\�DQG�TXDQWXP�WKHRU\�–�WKH�WZR�SLOODUV�
RI�PRGHUQ�SK\VLFV� 
 7KH�3HULPHWHU�,QVWLWXWH�ZDV�IRUWXQDWH�WR�KRVW�+DZN�
LQJ� IRU� WZR� UHVHDUFK� WHUPV�� GXULQJ� ZKLFK� KH� FROODERUDWHG�
ZLWK� 3HULPHWHU� UHVHDUFKHUV� DQG� VWXGHQWV� DQG� VKDUHG� KLV� GLV�
FRYHULHV� LQ� D� ZLGHO\� YLHZHG� WHOHYLVHG� SXEOLF� OHFWXUH�� 6HH���
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y �M:�ZG*�;38� 
 ,Q�������3HULPHWHU�KDG�WKH�JUHDW�KRQRXU�RI�RSHQLQJ�
WKH�6WHYHQ�+DZNLQJ�&HQWUH�–�WKH�RQO\�EXLOGLQJ�LQ�WKH�ZRUOG�
WR�ZKLFK�+DZNLQJ�OHQW�KLV�QDPH��$W�WKH�RSHQLQJ�RI�WKH�FHQ�

WUH��+DZNLQJ�VDLG�³WKH�LPSRUWDQFH�RI�VSHFLDO�SODFHV�DQG�VSH�
FLDO� WLPHV�� ZKHUH� PDJLFDO� SURJUHVV� FDQ� KDSSHQ�� FDQQRW� EH�
RYHUVWDWHG��,�DP�KRSLQJ��DQG�H[SHFWLQJ��JUHDW�WKLQJV�ZLOO�KDS�
SHQ�KHUH�´ 

5HVHDUFK�RQ�WKH�8QLYHUVH�DQG�%ODFN�+ROHV 
 ,Q� ������+DZNLQJ
V� UHVHDUFK� WXUQHG� KLP� LQWR� D� FH�
OHEULW\�ZLWKLQ�WKH�VFLHQWLILF�ZRUOG�ZKHQ�KH�VKRZHG�WKDW�EODFN�
KROHV� DUHQ
W� WKH� LQIRUPDWLRQ� YDFXXPV� WKDW� VFLHQWLVWV� KDG�
WKRXJKW� WKH\�ZHUH�� ,Q� VLPSOH� WHUPV��+DZNLQJ� GHPRQVWUDWHG�
WKDW�PDWWHU�� LQ� WKH� IRUP�RI� UDGLDWLRQ��FDQ�HVFDSH� WKH�JUDYLWD�
WLRQDO� IRUFH�RI�D�FROODSVHG�VWDU��$QRWKHU�\RXQJ�FRVPRORJLVW��
5RJHU�3HQURVH�� KDG� HDUOLHU� GLVFRYHUHG�JURXQGEUHDNLQJ� ILQG�
LQJV� DERXW� WKH� IDWH� RI� VWDUV� DQG� WKH� FUHDWLRQ� RI� EODFN� KROHV��
ZKLFK� WDSSHG� LQWR�+DZNLQJ
V� RZQ� IDVFLQDWLRQ�ZLWK� KRZ� WKH�
XQLYHUVH� EHJDQ�� 7KH� SDLU� WKHQ� EHJDQ� ZRUNLQJ� WRJHWKHU� WR�
H[SDQG� XSRQ� 3HQURVH¶V� HDUOLHU� ZRUN�� VHWWLQJ�+DZNLQJ� RQ� D�
FDUHHU�FRXUVH�PDUNHG�E\�DZDUGV��QRWRULHW\�DQG�GLVWLQJXLVKHG�
WLWOHV� WKDW� UHVKDSHG� WKH� ZD\� WKH� ZRUOG� WKLQNV� DERXW� EODFN�
KROHV�DQG�WKH�XQLYHUVH�  
 :KHQ� +DZNLQJ¶V� UDGLDWLRQ� WKHRU\� ZDV� ERUQ�� WKH�
DQQRXQFHPHQW� VHQW� VKRFN� ZDYHV� RI� H[FLWHPHQW� WKURXJK� WKH�
VFLHQWLILF�ZRUOG��+DZNLQJ�ZDV�QDPHG�D�IHOORZ�RI� WKH�5R\DO�
6RFLHW\�DW�WKH�DJH�RI�����DQG�ODWHU�HDUQHG�WKH�SUHVWLJLRXV�$O�
EHUW� (LQVWHLQ� $ZDUG�� DPRQJ� RWKHU� KRQRUV�� +H� DOVR� HDUQHG�
WHDFKLQJ� VWLQWV� DW�&DOWHFK� LQ� 3DVDGHQD��&DOLIRUQLD��ZKHUH� KH�
VHUYHG�DV�YLVLWLQJ�SURIHVVRU��DQG�DW�*RQYLOOH�DQG�&DLXV�&RO�
OHJH�LQ�&DPEULGJH�  
 6RPH�RI�WKH�SK\VLFLVW
V�JUHDWHVW�KLWV�–�IURP�VLQJXODU�
LWLHV�LQ�JUDYLWDWLRQDO�FROODSVH�WR�D�TXDQWXP�WKHRU\�RI�JUDYLW\�
DUH�OLVWHG�LQ�WKH�IROORZLQJ�VHFWLRQV�� 

�����6LQJXODULWLHV�LQ�*UDYLWDWLRQDO�&ROODSVH 
 3K\VLFLVWV� ZRUNLQJ� RQ� (LQVWHLQ
V� WKHRU\� RI� JUDYLW\�
QRWLFHG� WKDW� LW� DOORZHG� IRU� VLQJXODULWLHV� –� SRLQWV� ZKHUH�
VSDFHWLPH� DSSHDUHG� WR� EH� LQILQLWHO\� FXUYHG�� %XW� LW� ZDV� XQ�
FOHDU�ZKHWKHU�VLQJXODULWLHV�ZHUH�UHDO�RU�QRW��5RJHU�3HQURVH�DW�
%LUNEHFN�&ROOHJH�LQ�/RQGRQ�SURYHG�WKDW�VLQJXODULWLHV�ZRXOG�
LQGHHG�IRUP�LQ�EODFN�KROHV��/DWHU��3HQURVH�DQG�+DZNLQJ�DS�
SOLHG� WKH� VDPH� LGHD� WR� WKH� ZKROH� XQLYHUVH� DQG� VKRZHG� WKDW�
(LQVWHLQ
V�WKHRU\�SUHGLFWHG�D�VLQJXODULW\�LQ�RXU�GLVWDQW�SDVW��,W�
ZDV�WKH�ELJ�EDQJ� 

����-���%ODFN�+ROH�0HFKDQLFV 
 %ODFN�KROHV� KDYH� WKHLU� RZQ� VHW� RI� ODZV� WKDW�PLUURU�
WKH� PRUH� IDPLOLDU� ODZV� RI� WKHUPRG\QDPLFV�� +DZNLQJ� FDPH�
XS� ZLWK� WKH� VHFRQG� ODZ�� ZKLFK� VWDWHV� WKDW� WKH� WRWDO� VXUIDFH�

�&RQWLQXHG�RQ�SDJH��� 
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 DUHD�RI�D�EODFN�KROH�ZLOO�QHYHU�JHW�VPDOOHU��DW�OHDVW�VR�IDU�DV�FODVVL�
FDO��DV�RSSRVHG�WR�TXDQWXP��SK\VLFV�LV�FRQFHUQHG��$OVR�NQRZQ�DV�
WKH�+DZNLQJ�DUHD�WKHRUHP��LW�FUHDWHG�D�SX]]OH�IRU�SK\VLFLVWV��7KH�
ODZ�LPSOLHG�WKDW�EODFN�KROHV�ZHUH�KRW��D�FRQWUDGLFWLRQ�RI�FODVVLFDO�
SK\VLFV� WKDW� VDLG� EODFN� KROHV� FRXOG� QRW� UDGLDWH� KHDW�� ,Q� VHSDUDWH�
ZRUN��+DZNLQJ�ZRUNHG�RQ�WKH��QR�KDLU��WKHRUHP�RI�EODFN�KROHV��
ZKLFK�VWDWHV�WKDW�EODFN�KROHV�FDQ�EH�FKDUDFWHULVHG�E\�WKUHH�QXP�
EHUV� –� WKHLU� PDVV�� DQJXODU� PRPHQWXP� DQG� FKDUJH�� 7KH� KDLU� LQ�
TXHVWLRQ� LV�RWKHU� LQIRUPDWLRQ� WKDW�YDQLVKHV�ZKHQ� LW� IDOOV� LQWR� WKH�
EODFN�KROH� 

����-���+RZ�%ODFN�+ROHV�&DQ�9DQLVK 
 1RWKLQJ� FDQ� HVFDSH� D� EODFN� KROH�� RU� VR� SK\VLFLVWV� RQFH�
WKRXJKW�� +DZNLQJ� GUHZ� RQ� TXDQWXP� WKHRU\� WR� VKRZ� WKDW� EODFN�
KROHV�VKRXOG�HPLW�KHDW�DQG�HYHQWXDOO\�YDQLVK��7KH�SURFHVV�LV�VORZ�
IRU�QRUPDO�EODFN�KROHV�� ,W�ZRXOG� WDNH� ORQJHU� WKDQ� WKH�DJH�RI� WKH�
XQLYHUVH�IRU�D�EODFN�KROH�ZLWK�WKH�VDPH�PDVV�DV�RXU�VXQ�WR�HYDSR�
UDWH��%XW�VPDOOHU�EODFN�KROHV�HYDSRUDWH�IDVWHU��DQG�QHDU�WKH�HQG�RI�
WKHLU�OLYHV�UHOHDVH�KHDW�DW�D�VSHFWDFXODU�UDWH��,Q�WKH�ODVW�WHQWK�RI�D�
VHFRQG��D�EODFN�KROH�FRXOG�H[SORGH�ZLWK� WKH�HQHUJ\�RI�D�PLOOLRQ�
RQH�PHJDWRQ�K\GURJHQ�ERPEV� 

�����+RZ�*DOD[LHV�0LJKW�$ULVH 
 $�SRSXODU� WKHRU\� LQ� FRVPRORJ\�KROGV� WKDW� WKH� IOHGJOLQJ�
XQLYHUVH� ZHQW� WKURXJK� D� SHULRG� RI� UDSLG� LQIODWLRQ� VRRQ� DIWHU� WKH�
ELJ� EDQJ�� +DZNLQJ� ZDV� RQH� RI� WKH� ILUVW� WR� VKRZ� KRZ� TXDQWXP�
IOXFWXDWLRQV�–�PLQXVFXOH�YDULDWLRQV�LQ�WKH�GLVWULEXWLRQ�RI�PDWWHU�–�
GXULQJ� LQIODWLRQ�PLJKW� JLYH� ULVH� WR� WKH� VSUHDG� RI� JDOD[LHV� LQ� WKH�
XQLYHUVH��:KDW� VWDUWHG�DV�D� WLQ\�GLIIHUHQFH�JUHZ� LQWR� WKH�FRVPLF�
VWUXFWXUH�ZH�VHH��DV�JUDYLW\�PDGH�PDWWHU�FOXPS�WRJHWKHU��5HFHQW�
PDSV� RI� WKH� KHDYHQV� WKDW� SLFN� XS� WKH� IDLQW� DIWHUJORZ� RI� WKH� ELJ�
EDQJ�UHYHDO�WKH�NLQGV�RI�YDULDWLRQV�+DZNLQJ�ZRUNHG�ZLWK� 

�����:DYH�)XQFWLRQ�RI�WKH�8QLYHUVH 
 +DZNLQJ�KDV�VSHQW�PXFK�RI�KLV�WLPH�WU\LQJ�WR�GHYHORS�D�
TXDQWXP� WKHRU\� RI� JUDYLW\�� +H� VWDUWHG� RXW� DSSO\LQJ� KLV� LGHD� RI�
(XFOLGHDQ�TXDQWXP�JUDYLW\�WR�EODFN�KROHV��EXW�LQ������WHDPHG�XS�
ZLWK�-LP�+DUWOH�DW�&KLFDJR�8QLYHUVLW\��7RJHWKHU�WKH\�SURSRVHG�D�
³ZDYH�IXQFWLRQ�RI�WKH�XQLYHUVH´�WKDW�� LQ�WKHRU\��FRXOG�EH�XVHG�WR�
FDOFXODWH�WKH�SURSHUWLHV�RI�WKH�XQLYHUVH�ZH�VHH�DURXQG�XV� 

9LHZ�RQ�*RG�	�&UHDWLRQ 
 ,Q�6HSWHPEHU�������+DZNLQJ�VSRNH�DJDLQVW�WKH�LGHD�WKDW�
*RG�FRXOG�KDYH�FUHDWHG�WKH�XQLYHUVH�LQ�KLV�ERRN�7KH�*UDQG�'H�
VLJQ��+DZNLQJ�SUHYLRXVO\�DUJXHG�WKDW�EHOLHI�LQ�D�FUHDWRU�FRXOG�EH�
FRPSDWLEOH�ZLWK�PRGHUQ�VFLHQWLILF�WKHRULHV��,Q�WKLV�ZRUN��KRZHY�
HU�� KH� FRQFOXGHG� WKDW� WKH� %LJ� %DQJ� ZDV� WKH� LQHYLWDEOH� FRQVH�
TXHQFH�RI� WKH� ODZV�RI�SK\VLFV�DQG�QRWKLQJ�PRUH���%HFDXVH� WKHUH�
LV� D� ODZ� VXFK� DV� JUDYLW\�� WKH� XQLYHUVH� FDQ� DQG� ZLOO� FUHDWH� LWVHOI�
IURP�QRWKLQJ���+DZNLQJ�VDLG���6SRQWDQHRXV�FUHDWLRQ�LV�WKH�UHDVRQ�
WKHUH� LV� VRPHWKLQJ� UDWKHU� WKDQ� QRWKLQJ��ZK\� WKH� XQLYHUVH� H[LVWV��
ZK\�ZH�H[LVW�� 

%HJLQQLQJ�RI�WKH�8QLYHUVH 
 ,Q� D� 0DUFK� ����� LQWHUYLHZ� RQ� 1HLO� GH*UDVVH� 7\VRQ
V�
6WDU�7DON��+DZNLQJ�DGGUHVVHG�WKH�WRSLF�RI��ZKDW�ZDV�DURXQG�EH�
IRUH�WKH�%LJ�%DQJ��E\�VWDWLQJ�WKHUH�ZDV�QRWKLQJ�DURXQG��+H�VDLG�
E\�DSSO\LQJ�D�(XFOLGHDQ�DSSURDFK�WR�TXDQWXP�JUDYLW\��ZKLFK�UH�
SODFHV�UHDO� WLPH�ZLWK� LPDJLQDU\� WLPH�� WKH�KLVWRU\�RI� WKH�XQLYHUVH�
EHFRPHV�OLNH�D�IRXU-GLPHQVLRQDO�FXUYHG�VXUIDFH��ZLWK�QR�ERXQGD�
U\��+H� VXJJHVWHG� SLFWXULQJ� WKLV� UHDOLW\� E\� WKLQNLQJ� RI� LPDJLQDU\�
WLPH�DQG�UHDO�WLPH�DV�EHJLQQLQJ�DW�WKH�(DUWK
V�6RXWK�3ROH��D�SRLQW�
RI�VSDFH-WLPH�ZKHUH�WKH�QRUPDO�ODZV�RI�SK\VLFV�KROG��DV�WKHUH�LV�
QRWKLQJ��VRXWK��RI�WKH�6RXWK�3ROH��WKHUH�ZDV�DOVR�QRWKLQJ�EHIRUH�
WKH�%LJ�%DQJ� 

6WHSKHQ�+DZNLQJ¶V�%RRNV 
2YHU�WKH�\HDUV��6WHSKHQ�+DZNLQJ�ZURWH�RU�FR-ZURWH�D�WRWDO�RI����

ERRNV��$�IHZ�RI�WKH�PRVW�QRWHZRUWK\�LQFOXGH� 
· $�%ULHI�+LVWRU\�RI�7LPH 
· 7KH�8QLYHUVH�LQ�D�1XWVKHOO 
· $�%ULHIHU�+LVWRU\�RI�7LPH 
· 7KH�*UDQG�'HVLJQ 

79�DQG�)LOP�$SSHDUDQFHV 
 ,I� WKHUH� LV� VXFK� D� WKLQJ� DV� D� URFN-VWDU� VFLHQWLVW�� 6WHSKHQ�
+DZNLQJ� HPERGLHG� LW�� +LV� IRUD\V� LQWR� SRSXODU� FXOWXUH� LQFOXGHG�
JXHVW�DSSHDUDQFHV�RQ�7KH�6LPSVRQV��6WDU�7UHN��7KH�1H[W�*HQHUD�
WLRQ�� D� FRPHG\� VSRRI� ZLWK� FRPHGLDQ� -LP�&DUUH\� RQ�/DWH� 1LJKW�
ZLWK�&RQDQ�2
%ULHQ��DQG�HYHQ�D�UHFRUGHG�YRLFH-RYHU�RQ�WKH�3LQN�
)OR\G� VRQJ� �.HHS� 7DONLQJ��� ,Q� ������ 2VFDU-ZLQQLQJ� ILOPPDNHU�
(UURO�0RUULV� UHOHDVHG�D�GRFXPHQWDU\�DERXW�+DZNLQJ
V� OLIH��DSWO\�
WLWOHG�$�%ULHI�+LVWRU\�RI�7LPH���2WKHU�79�DQG�PRYLH�DSSHDUDQFHV�
LQFOXGH��� 

µ7KH�%LJ�%DQJ�7KHRU\¶  
 ,Q� ������ +DZNLQJ� VKRZHG� RII� KLV� KXPRURXV� VLGH� RQ�
$PHULFDQ�WHOHYLVLRQ��PDNLQJ�D�JXHVW�DSSHDUDQFH�RQ�7KH�%LJ�%DQJ�
7KHRU\��3OD\LQJ�KLPVHOI�RQ�WKLV�SRSXODU�FRPHG\�DERXW�D�JURXS�RI�
\RXQJ��JHHN\�VFLHQWLVWV��+DZNLQJ�EULQJV�WKH�WKHRUHWLFDO�SK\VLFLVW�
6KHOGRQ�&RRSHU��-LP�3DUVRQV��EDFN�WR�(DUWK�DIWHU�ILQGLQJ�DQ�HUURU�
LQ�KLV�ZRUN��+DZNLQJ�HDUQHG�NXGRV�IRU�WKLV�OLJKWKHDUWHG�HIIRUW� 

µ7KH�7KHRU\�RI�(YHU\WKLQJ¶ 
 ,Q�1RYHPEHU� RI� ������ D� ILOP� DERXW� WKH� OLIH� RI� 6WHSKHQ�
+DZNLQJ�DQG�-DQH�:LOGH�ZDV�UHOHDVHG��7KH�7KHRU\�RI�(YHU\WKLQJ�
VWDUV�(GGLH�5HGPD\QH�DV�+DZNLQJ�DQG�HQFRPSDVVHV�KLV�HDUO\�OLIH�
DQG� VFKRRO� GD\V�� KLV� FRXUWVKLS� DQG� PDUULDJH� WR�:LOGH�� WKH� SUR�
JUHVVLRQ�RI�KLV�FULSSOLQJ�GLVHDVH�DQG�KLV�VFLHQWLILF�WULXPSKV� 

µ*HQLXV¶ 
 ,Q�0D\�������+DZNLQJ�KRVWHG�DQG�QDUUDWHG�*HQLXV��D�VL[
-SDUW�WHOHYLVLRQ�VHULHV�ZKLFK�HQOLVWV�YROXQWHHUV�WR�WDFNOH�VFLHQWLILF�
TXHVWLRQV�WKDW�KDYH�EHHQ�DVNHG�WKURXJKRXW�KLVWRU\��,Q�D�VWDWHPHQW�
UHJDUGLQJ�KLV� VHULHV��+DZNLQJ�VDLG�*HQLXV� LV� ³D�SURMHFW� WKDW� IXU�
WKHUV� P\� OLIHORQJ� DLP� WR� EULQJ� VFLHQFH� WR� WKH� SXEOLF�� ,W¶V� D� IXQ�
VKRZ�WKDW�WULHV�WR�ILQG�RXW�LI�RUGLQDU\�SHRSOH�DUH�VPDUW�HQRXJK�WR�
WKLQN�OLNH�WKH�JUHDWHVW�PLQGV�ZKR�HYHU�OLYHG��%HLQJ�DQ�RSWLPLVW��,�
WKLQN�WKH\�ZLOO�´ 

'HDWK 
 2Q�0DUFK�����������+DZNLQJ� ILQDOO\�VXFFXPEHG� WR� WKH�
GLVHDVH�WKDW�ZDV�VXSSRVHG�WR�KDYH�NLOOHG�KLP�PRUH�WKDQ����\HDUV�
HDUOLHU���7KH�QHZV�WRXFKHG�PDQ\�LQ�KLV�ILHOG�DQG�EH\RQG��)HOORZ�
WKHRUHWLFDO�SK\VLFLVW�DQG�DXWKRU�/DZUHQFH�.UDXVV�WZHHWHG���$�VWDU�
MXVW�ZHQW�RXW�LQ�WKH�FRVPRV��:H�KDYH�ORVW�DQ�DPD]LQJ�KXPDQ�EH�
LQJ��6WHSKHQ�+DZNLQJ� IRXJKW�DQG� WDPHG� WKH�FRVPRV�EUDYHO\� IRU�
���\HDUV�DQG�WDXJKW�XV�DOO�VRPHWKLQJ�LPSRUWDQW�DERXW�ZKDW�LW�WUXO\�
PHDQV�WR�FHOHEUDWH�DERXW�EHLQJ�KXPDQ��� 

5HIHUHQFH�6RXUFHV 
KWWSV���ZZZ�ELRJUDSK\�FRP�SHRSOH�VWHSKHQ-KDZNLQJ-������� 

KWWSV���SHULPHWHULQVWLWXWH�FD�QHZV�SHULPHWHU-LQVWLWXWH-PRXUQV-
SDVVLQJ-IULHQG-DQG-FROOHDJXH-VWHSKHQ-KDZNLQJ� 

/RQGRQ�&HQWUH������0HVVLHU�0DUDWKRQ�5HSRUWV� 
3OHDVH� UHDG� WKH� WZR� H[FHOOHQW� 5HSRUWV� VXEPLWWHG� E\� 'DOH� $UP�
VWURQJ�DQG�3HWHU�-HGLFNH�� �7KH\�DUH� OLVWHG�RQ� WKH�5$6&�/RQGRQ�
�PHPEHU��)RUXPV�XQGHU�$VWURQRP\�!!�2EVHUYLQJ��� 
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$SU������)LUVW�4XDUWHU� 
$SU������0RRQ������6�RI�%HHKLYH�0�� 
$SU�����5HJXOXV������6�RI�0RRQ� 
$SU�����0HUFXU\�JUHDWHVW�HORQJDWLRQ�:������� 
0D\����6DWXUQ�������6�RI�0RRQ�� 
0D\����/DVW�TXDUWHU� 
0D\����-XSLWHU�DW�RSSRVLWLRQ� 
0D\����1HZ�0RRQ� 
 
3ODQHWV 
0HUFXU\��%ULJKWHQV�WKURXJKRXW�0D\�DQG�UHDFKHV�PDJ������RQ�0DW���WK� 
9HQXV���&RQWLQXHV�WR�FOLPE�WRSSLQJ�RXW�DW������ODWH�LQ�WKH�PRQWK� 
0DUV���'RXEOHV�LQ�EULJKWQHVV�RYHU�WKH�FRXUVH�RI�WKH�PRQWK�LQFUHDVLQJ�IURP�PDJ��–����WR�–���� 
-XSLWHU��5HDFKHV�RSSRVLWLRQ�RQ�WKH��WK�DW�PDJ��–���� 
6DWXUQ��,WV�VXEWOH�UHWURJUDGH��ZHVWHUO\��PRWLRQ�JDLQV�PRPHQWXP�WKURXJKRXW�WKH�PRQWK� 
8UDQXV��5HWXUQV�WR�WKH�GDZQ�VN\�LQ�PLG-0D\� 
1HSWXQH��,Q�WKH�PRUQLQJ�VN\�DPRQJ�WKH�ODWH-ULVLQJ�VWDUV�RI�$TXDULXV� 
 

5�$�6�&��/RQGRQ�&HQWUH�/LEUDU\�—�%RRNV�RI�WKH�0RQWK��0DUFK����� 
%\�5REHUW�'XII 

$V�DOZD\V��WKHVH�³%RRNV�RI�WKH�0RQWK´�DUH�DYDLODEOH�IRU�ORDQ�WR�PHPEHUV��WR�EH�UHWXUQHG�DW�WKH�IROORZLQJ�PRQWKO\�PHHWLQJ���
7KH�ERRNV�IRU�$SULO������DUH�DV�IROORZV� 

· &O\GH�7RPEDXJK��'LVFRYHUHU�RI�3ODQHW�3OXWR��E\�'DYLG�+��/HY\��–�&DPEULGJH��0DVV���6N\�3XEOLVKLQJ�&RUS���F������ 

· ([SORUH�WKH�8QLYHUVH�*XLGH��DQ�,QWURGXFWLRQ�WR�WKH�5$6&�(78�&HUWLILFDWH�3URJUDP��E\�%UHQGD�6KDZ��–�7RURQWR��7KH�5R\DO�$VWURQRP�
LFDO�6RFLHW\�RI�&DQDGD��>����@� 

· ,Q�6HDUFK�RI�7LPH��-RXUQH\V�$ORQJ�D�&XULRXV�'LPHQVLRQ��E\�'DQ�)DON���F����� 
)RU�D�FRPSOHWH�OLVWLQJ�RI�RXU�5$6&�/RQGRQ�&HQWUH�/LEUDU\�FROOHFWLRQ�SOHDVH�FOLFN�RQ�WKH�/LEUDU\�PHQX�DW�WKH�WRS�RI�WKH�5$6&�
/RQGRQ�&HQWUH�PDLQ�:HE�SDJH��KWWS���UDVFORQGRQ�FD� 
,I�WKHUH�LV�D�SDUWLFXODU�ERRN�RU�YLGHR�\RX�ZLVK�WR�ERUURZ��FRQWDFW�%RE�DW����-���-�����RU�E\�H-PDLO�DW�UGXII#V\PSDWLFR�FD� 

'RQDWLRQV�WR�5$6&�/RQGRQ�&HQWUH�/LEUDU\ 
,�ZLVK�WR�WKDQN�+HQU\�/HSDUVNDV�IRU�GRQDWLQJ�WKH�IROORZLQJ�ERRN�WR�WKH�5$6&�/RQGRQ�&HQWUH�/LEUDU\��UHFHLYHG�DW�WKH�&URQ\Q�
2EVHUYDWRU\�3XEOLF�1LJKW��0RQGD\��)HEUXDU\���WK�������� 
· &O\GH�7RPEDXJK��'LVFRYHUHU�RI�3ODQHW�3OXWR��E\�'DYLG�+��/HY\��–�&DPEULGJH��0DVV���6N\�3XEOLVKLQJ�&RUS���F����� 
:H�DOVR�UHFHLYHG�WKH�IROORZLQJ�5$6&�SXEOLFDWLRQ�IRU�LQFOXVLRQ�LQ�RXU�/LEUDU\��SUHVHQWHG�WR�PH�E\�3HWHU�-HGLFNH�DW�RXU�5$6&�
/RQGRQ�&HQWUH�PHHWLQJ��)HEUXDU\���WK�������� 
· ([SORUH�WKH�8QLYHUVH�*XLGH��DQ�,QWURGXFWLRQ�WR�WKH�5$6&�(78�&HUWLILFDWH�3URJUDP��E\�%UHQGD�6KDZ��–�7RURQWR��7KH�5R\�

DO�$VWURQRPLFDO�6RFLHW\�RI�&DQDGD��>����@� 

6N\�(YHQWV�IRU�/DWH�$SULO�DQG�(DUO\�0D\� 

([SORULQJ�WKH�6WDUV�(YHQWV�	�&URQ\Q�2EVHUYDWRU\�
3XEOLF�1LJKWV��([SORULQJ�WKH�6WDUV�	�6SHFLDO�(YHQWV��

)HEUXDU\�—�0DUFK���WK�—�$SULO���WK����� 
%\�5REHUW�'XII 

 

&URQ\Q�2EVHUYDWRU\�3XEOLF�1LJKW�� 
0RQGD\��0DUFK���WK������ 

7KH� VFKRRO�PLG-ZLQWHU� �0DUFK�%UHDN�� �0DUFK� ��WK—��WK��
PD\�KDYH�DFFRXQWHG�IRU�WKH�XQXVXDO�QXPEHU�RI�����YLVLWRUV�WR�:HVW�
HUQ� 8QLYHUVLW\¶V� &URQ\Q�2EVHUYDWRU\�:HHNGD\� 3XEOLF� 1LJKW��0RQ�
GD\��0DUFK���WK�������������S�P���*UDGXDWH�VWXGHQW�'DQ�+DWILHOG�ZHO�
FRPHG�YLVLWRUV�ZKR�VRRQ�ILOOHG�WKH�OHFWXUH�URRP���5$6&�/RQGRQ�&HQ�
WUH�ZDV�UHSUHVHQWHG�E\�(YHUHWW�&ODUN��%RE�'XII�DQG�3HWHU�-HGLFNH� 

1RUPDOO\��WKHUH�LV�QR�VOLGH�SUHVHQWDWLRQ�IRU�D�&URQ\Q�2E�
VHUYDWRU\� :HHNGD\� 3XEOLF� 1LJKW�� � +RZHYHU�� VLQFH� FORXG\� VNLHV�
VHHPHG�WR�UXOH�RXW�REVHUYLQJ�DQG�JLYHQ�WKH�ODUJH�QXPEHU�RI�SHRSOH��
(YHUHWW� VXJJHVWHG� D� VOLGH� SUHVHQWDWLRQ�� � 'DQ� SUHVHQWHG� WKH� GLJLWDO�
VOLGH� SUHVHQWDWLRQ� ³2XU� 6RODU� 6\VWHP´� WR� D� IXOO� OHFWXUH� URRP� DQG�

ILHOGHG�TXHVWLRQV���3HWHU�FRXQWHG����YLVLWRUV�E\������S�P���LQFOXGLQJ�
���LQ�WKH�OHFWXUH�URRP�DQG���LQ�WKH�GRPH���3HWHU�FRXQWHG�����YLVLWRUV�
LQ�WRWDO�E\�WKH�HQG�RI�WKH�HYHQLQJ� 

 (YHUHWW�PDGH� UHDG\� WKH� ELJ� ����FP� UHIUDFWRU� ���PP�(UIOH�
H\HSLHFH�����;��LQ�WKH�GRPH�DQG�%RE�GLUHFWHG�LW� WRZDUGV�WKH�GRXEOH�
VWDU�&DVWRU���(YHUHWW�DOVR�VHW�XS�WKH�/RQGRQ�&HQWUH¶V�����FP�'REVRQL�
DQ� RQ� WKH� REVHUYDWLRQ� GHFN��ZLWK�%RE� ORFDWLQJ�&DVWRU� LQ� WKH� ��PP�
1DJOHU� H\HSLHFH� ���;�� ILHOG� RI� YLHZ�� � +RZHYHU�� VLQFH� &DVWRU� ZDV�
DOUHDG\�EHLQJ�YLHZHG�WKURXJK�WKH�����FP�UHIUDFWRU��(YHUHWW�VXJJHVWHG�
DQRWKHU�REMHFW�EH�YLHZHG�WKURXJK�WKH�����FP�'REVRQLDQ���7KURXJKRXW�
WKH�HYHQLQJ�(YHUHWW�VKRZHG�YLVLWRUV�&DVWRU�WKURXJK�WKH�����FP�UHIUDF�
WRU�DQG�%RE�VKRZHG�WKHP�WKH�3OHLDGHV��0����VWDU�FOXVWHU�WKURXJK�WKH�
����FP�'REVRQLDQ� 
 $IWHU� JLYLQJ� WKH� VOLGH� SUHVHQWDWLRQ�� 'DQ� ZHQW� GRZQVWDLUV�
LQWR� WKH� ³%ODFN� 5RRP´� DQG� JDYH� VHYHUDO� GHPRQVWUDWLRQV� RI� WKH�
³7UDQVLW� 'HPR´� PRGHO—VKRZLQJ� KRZ� WKH� WUDQVLW� GHWHFWLRQ�PHWKRG�
ZRUNHG�IRU�ILQGLQJ�H[WUD-VRODU�SODQHWV—DV�ZHOO�DV�WKH�³6SHFWURVFRS\�
'HPR�´�ZLWK�WKH�YLVLWRUV�SXWWLQJ�RQ�GLIIUDFWLRQ�JUDWLQJ�JODVVHV�WR�YLHZ�
WKH� VSHFWUD� RI� �� JDV� GLVFKDUJH� ODPSV�� LQFOXGLQJ�� K\GURJHQ�� KHOLXP��



�� 

 

$SULO����� 

 QHRQ�DQG�PHUFXU\�� �'DQ�DOVR�JDYH�D� WRXU�RI� WKH�KLVWRULF�³����V�3HULRG�
5RRP�´�D�UHFUHDWLRQ�RI�'U��+��5��.LQJVWRQ¶V������RIILFH��ZLWK�KLV�EUDVV�
UHIUDFWRU�DQG�WKH�6RWHOOXQLXP—D�PHFKDQLFDO�HFOLSVH�GHPRQVWUDWLRQ�PRG�
HO� EXLOW� E\� :�� *�� &ROJURYH—RQ� GLVSOD\�� � 7KH³����V� 3HULRG� 5RRP�´�
ZHUH�GHVLJQHG�E\�5$6&�/RQGRQ�&HQWUH�PHPEHU�0DUN�7RYH\� 
 %RE� DQVZHUHG� PDQ\� TXHVWLRQV� DV� KH� VKRZHG� YLVLWRUV� WKH�
3OHDLGHV� WKURXJK�����FP�'REVRQLDQ�DQG�DOVR�JDYH�D� WRXU�RI� WKH�³����V�
3HULRG� 5RRP´� WR� D� FRXSOH� RI� YLVLWRUV� WRZDUGV� WKH� HQG� RI� WKH� HYHQLQJ���
7KH�YLVLWRUV�ZHUH�JRQH�E\�DURXQG�������S�P���DIWHU�DQ�HQMR\DEOH�HYHQLQJ�
OHDUQLQJ� DERXW� DVWURQRP\� DQG� REVHUYLQJ� WKURXJK� WHOHVFRSHV� LQ� WKH�
FORXG\��ODWHU�FOHDULQJ�VN\�� 
([SORULQJ�WKH�6WDUV��/RQGRQ�'LVWULFW�&DWKROLF�6FKRRO�%RDUG�

*UDGH���(QULFKPHQW�&ODVV��0DUFK���WK������ 
 &OHDU� VNLHV�ZLWK� D� IHZ� KLJK�ZLVS\� FORXGV� JUHHWHG� ��� YLVLWRUV�
���� VWXGHQWV� DQG���� DGXOWV�� LQFOXGLQJ� WKH� WHDFKHU� DQG�SDUHQWV�� IURP� WKH�
/RQGRQ�'LVWULFW� &DWKROLF� 6FKRRO� %RDUG�*UDGH� �� (QULFKPHQW� &ODVV�� IRU�
([SORULQJ� WKH�6WDUV�DW�:HVWHUQ�8QLYHUVLW\¶V�&URQ\Q�2EVHUYDWRU\��7XHV�
GD\��0DUFK���WK�������������S�P���*UDGXDWH�VWXGHQW�'DQ�+DWILHOG�SUHVHQW�
HG�WKH�GLJLWDO�VOLGH�SUHVHQWDWLRQ�³7KH�/LIH�DQG�7LPHV�RI�6WDUV´�DQG�ILHOG�
HG� TXHVWLRQV�� � 7KLV� ZDV� IROORZHG� E\� GHPRQVWUDWLRQV� RI� WKH� ³7UDQVLW�
'HPR´�DQG�6SHFWURVFRS\�'HPR´�LQ�WKH�GRZQVWDLUV�³%ODFN�5RRP�´ 
 'RZQVWDLUV�LQ�WKH�³%ODFN�5RRP´�'DQ�GLG�WKH�³7UDQVLW�'HPRQ�
VWUDWLRQ´� DFWLYLW\�� ZLWK� WKH�³7UDQVLW� 'HPR´� PRGHO—VKRZLQJ� KRZ� WKH�
WUDQVLW�GHWHFWLRQ�PHWKRG�ZRUNHG�IRU�ILQGLQJ�H[WUD-VRODU�SODQHWV—DV�ZHOO�
DV� WKH�³6SHFWURVFRS\�'HPRQVWUDWLRQ�´� ZLWK� WKH� YLVLWRUV� SXWWLQJ� RQ�GLI�
IUDFWLRQ� JUDWLQJ� JODVVHV� WR� YLHZ� WKH� VSHFWUD� RI� �� JDV� GLVFKDUJH� ODPSV��
LQFOXGLQJ��K\GURJHQ��KHOLXP��QHRQ�DQG�PHUFXU\��� 
 5$6&� /RQGRQ� &HQWUH� ZDV� UHSUHVHQWHG� E\� (YHUHWW� &ODUN� DQG�
%RE�'XII�� �(YHUHWW�PDGH� UHDG\� WKH�ELJ�����FP�UHIUDFWRU� �0HDGH���PP�
6XSHU�:LGH�$QJOH�H\HSLHFH�����;�� LQ� WKH�GRPH�DQG�VHW�XS� WKH�/RQGRQ�
&HQWUH¶V�����FP�'REVRQLDQ�RQ� WKH�REVHUYDWLRQ�GHFN�� �%RE�LQVWDOOHG� WKH�
��PP�1DJOHU� H\HSLHFH� ���;�� LQ� WKH� ����FP�'REVRQLDQ� DQG� GLUHFWHG� LW�
WRZDUGV�WKH�ZLQG�WXUELQH�RQ�WKH�(QJLQHHULQJ�EXLOGLQJ���:KHQ�HYHU\ERG\�
DUULYHG�XSVWDLUV� LQ�WKH�GRPH��%RE�JDYH�D� WDON�RQ�VRPH�RI� WKH�KLVWRU\�RI�
WKH�&URQ\Q�2EVHUYDWRU\�DQG� WHFKQLFDO�DVSHFWV�RI� WKH�ELJ�����FP�UHIUDF�
WRU�� �+H� H[SODLQHG� WKH� 6FKPLGW� FDPHUD� DQG�&DVVHJUDLQ� UHIOHFWRU� SLJJ\�
EDFNHG�RQ�WKH�����FP�UHIUDFWRU—RSHQLQJ�DQG�FORVLQJ�WKH�VKXWWHU�RQ�WKH�
6FKPLGW�FDPHUD�IRU�GHPRQVWUDWLRQ���+H�DOVR�FDOOHG�WKHLU�DWWHQWLRQ�WR�WKH���
FORFNV�RQ� WKH� HDVW�ZDOO� RI� WKH�REVHUYDWRU\� DQG� H[SODLQHG� WKH�GLIIHUHQFH�
EHWZHHQ�6WDQGDUG�DQG�6LGHUHDO�7LPH� 
 (YHUHWW� WKHQ�GLUHFWHG� WKH�����FP� UHIUDFWRU� WRZDUGV� WKH��-GD\-
SDVW-QHZ�FUHVFHQW�0RRQ�LQ� WKH�EULJKW�HDUO\�HYHQLQJ�ZHVWHUQ�VN\��ZKLFK�
PDGH� D� ILQH� VLJKW� IRU� WKH�YLVLWRUV� WKURXJK� WKH�0HDGH���PP�6:$�H\H�
SLHFH�����;����'DQ�DQG�(YHUHWW�WULHG�XVLQJ�WKH�KRXU�DQJOH�DQG�GHFOLQDWLRQ�
FRRUGLQDWHV�IURP�WKH�SODQHWDULXP�VRIWZDUH�RQ�WKH�FRPSXWHU�WR�ORFDWH�WKH�
GRXEOH�VWDU�&DVWRU��DQG�(YHUHWW�VRRQ�FHQWUHG�LW� LQ�WKH�����FP�UHIUDFWRU¶V�
ILHOG�RI�YLHZ�DIWHU�%RE�SRLQWHG�RXW�&DVWRU�DQG�3ROOX[�LQ�WKH�WZLOLJKW�VN\���
%RE�VKRZHG�WKH�YLVLWRUV�WKH�0RRQ��DQG�ODWHU�WKH�VWDU�6LULXV��WKURXJK�WKH�
����FP�'REVRQLDQ����PP�1DJOHU�H\HSLHFH����;��VHW�XS�RQ�WKH�REVHUYD�
WLRQ�GHFN� 
 7KH� YLVLWRUV� HQMR\HG� WKH� YLHZV� WKRXJK� WKH� �� WHOHVFRSHV� DQG�
DVNHG�PDQ\�JRRG�TXHVWLRQV�� �(YHU\ERG\�ZDV�JRQH�E\�DURXQG������S�P��
DIWHU�D�YHU\�LQWHUHVWLQJ�HYHQLQJ�RI�DVWURQRP\�XQGHU�FOHDU�VNLHV� 

([SORULQJ�WKH�6WDUV���VW�6W��7KRPDV�%URZQLHV�� 
0DUFK���QG������ 

 &OHDU�VNLHV�JUHHWHG����YLVLWRUV�����FKLOGUHQ�DQG����DGXOWV��IURP�
WKH��VW�6W��7KRPDV�%URZQLHV�IRU�([SORULQJ�WKH�6WDUV�DW�:HVWHUQ�8QLYHUVL�
W\¶V�&URQ\Q�2EVHUYDWRU\��7KXUVGD\��0DUFK���QG�������������S�P���*UDGX�
DWH� VWXGHQW� -HII� 9DQNHUNKRYH� PDGH� WKH� GLJLWDO� VOLGH� SUHVHQWDWLRQ� ³7KH�
6FRXW� ��*XLGH�$VWURQRP\�%DGJH´� DQG� ILHOGHG�TXHVWLRQV�� � -HII� IROORZHG�
WKLV� ZLWK� WKH� ³&RQVWHOODWLRQV´� DFWLYLW\�� GLVWULEXWLQJ� ��� ³6WDU� )LQGHU´�
SODQLVSKHUHV�� VKRZLQJ� WKH�YLVLWRUV�KRZ� WR�DVVHPEOH� WKHP�ZLWK�DGKHVLYH�
WDSH��DQG�GHPRQVWUDWLQJ�KRZ� WR�XVH� WKHP� WR� ORFDWH�FRQVWHOODWLRQV� LQ� WKH�
VN\� 
 5$6&� /RQGRQ� &HQWUH� ZDV� UHSUHVHQWHG� E\� (YHUHWW� &ODUN� DQG�
%RE�'XII���(YHUHWW�GLUHFWHG�WKH�ELJ�����FP�UHIUDFWRU�LQ�WKH�GRPH�WRZDUGV�
WKH��-GD\-SDVW-QHZ�0RRQ��LQVWDOOLQJ� WKH�0HDGH���PP�6XSHU�:LGH�$Q�
JOH� H\HSLHFH� ����;��� � (YHUHWW� DOVR� VHW� XS� WKH� /RQGRQ�&HQWUH¶V� ����FP�
'REVRQLDQ� ���PP�1DJOHU� H\HSLHFH�� ��;��RQ� WKH� REVHUYDWLRQ�GHFN� DQG�
GLUHFWHG� LW� WRZDUGV� WKH�0RRQ�� �:KHQ� HYHU\ERG\� DUULYHG�XSVWDLUV� LQ� WKH�

GRPH�� %RE� JDYH� D� WDON� RQ� VRPH� RI� WKH� KLVWRU\� RI� WKH� REVHUYDWRU\� DQG�
WHFKQLFDO�DVSHFWV�RI� WKH�����FP�UHIUDFWRU�� �7KH�YLVLWRUV� WKHQ� OLQHG�XS� WR�
YLHZ� WKURXJK� WKH� WHOHVFRSHV��ZLWK�(YHUHWW� VKRZLQJ� WKHP� WKH�0RRQ�DQG�
ODWHU� WKH� GRXEOH� VWDU�&DVWRU—ZKLFK�ZDV� QLFHO\� UHVROYHG� LQ� WKH� ����FP�
UHIUDFWRU�����;��� �%RE�DOVR�VKRZHG�WKHP�WKH�0RRQ�WKURXJK�WKH�����FP�
'REVRQLDQ��DV�ZHOO�DV�WKH�GRXEOH�VWDU�&DVWRU�ZKLFK�ZDV�MXVW�UHVROYHG�LQ�
WKH���PP�1DJOHU�H\HSLHFH����;���� 

7RZDUGV�WKH�HQG�RI�WKH�HYHQLQJ�-HII�JDYH�D�VKRUWHQHG�GHPRQ�
VWUDWLRQ�RI� WKH�³6SHFWURVFRS\�'HPRQVWUDWLRQ´� LQ� WKH�GRZQVWDLUV�³%ODFN�
5RRP�´�ZLWK���—���YLVLWRUV��FKLOGUHQ�DQG�DGXOWV��SXWWLQJ�RQ�GLIIUDFWLRQ�
JUDWLQJ�JODVVHV� WR�YLHZ�WKH�VSHFWUD�RI���JDV�GLVFKDUJH� ODPSV�� LQFOXGLQJ��
K\GURJHQ��KHOLXP��QHRQ�DQG�PHUFXU\���7KH�YLVLWRUV�ZHUH�JRQH�E\�DURXQG�
�����S�P��DIWHU�D�YHU\�HQMR\DEOH�HYHQLQJ�RI�DVWURQRP\�XQGHU�FOHDU�VNLHV� 

&URQ\Q�2EVHUYDWRU\�3XEOLF�1LJKW��6DWXUGD\�� 
0DUFK���WK������ 

&OHDU� VNLHV� JUHHWHG� DQ� HVWLPDWHG� ���� YLVLWRUV� WR� WKH�:HVWHUQ�
8QLYHUVLW\� &URQ\Q� 2EVHUYDWRU\� 3XEOLF� 1LJKW�� 6DWXUGD\�� 0DUFK� ��WK��
�����������S�P���*UDGXDWH�VWXGHQW�9LUDMD�.KDWX�PDGH���SUHVHQWDWLRQV�RI�
WKH� GLJLWDO� VOLGH�SUHVHQWDWLRQ�³'HDWK� RI� 6WDUV�´� �5$6&�/RQGRQ�&HQWUH�
ZDV� UHSUHVHQWHG� E\� (YHUHWW� &ODUN�� +HQU\� /HSDUVNDV�� %RE� 'XII�� 0DUN�
7RYH\� DQG�(GLWK�7RYH\�� �3URIHVVRU�3DXO�:LHJHUW��ZKR� LV� DOVR� D�5$6&�
/RQGRQ�&HQWUH�PHPEHU��DOVR�DVVLVWHG�RQ�WKH�REVHUYDWLRQ�GHFN� 
 %RE� FRXQWHG� ��� YLVLWRUV� LQ� WKH� OHFWXUH� URRP� DW� ����� S�P�� IRU�
9LUDMD¶V� ILUVW� VOLGH� SUHVHQWDWLRQ�� DV�ZHOO� DV� ���SHRSOH� LQ� WKH� GRZQVWDLUV�
³%ODFN�5RRP�´����LQ�WKH�HQWUDQFH�DQG�VWDLUZHOO�DQG����LQ�WKH�GRPH�DQG�
REVHUYDWLRQ�GHFN�E\������S�P���9LUDMD�FRXQWHG����YLVLWRUV�IRU�KHU�VHFRQG�
VOLGH� SUHVHQWDWLRQ� DW� ����� S�P�� DQG� �� IRU� KHU� WKLUG� SUHVHQWDWLRQ� DW� �����
S�P�� � ,Q� DOO��%RE� HVWLPDWHG� VRPH����—����YLVLWRUV�ZLWK� WKH� ILQDO� HVWL�
PDWH�RI�����YLVLWRUV�VXJJHVWHG�E\�(YHUHWW� 
 8SVWDLUV� LQ� WKH� GRPH�� (YHUHWW� &ODUN� RSHUDWHG� WKH� ELJ� ����FP�
UHIUDFWRU� �0HDGH� ��PP� 6XSHU�:LGH� $QJOH� H\HSLHFH�� ���;��� VKRZLQJ�
YLVLWRUV�WKH�ILUVW�TXDUWHU�0RRQ��WKH�GRXEOH�VWDU�&DVWRU��DQG�WKHQ�WKH�0RRQ�
DJDLQ���3URIHVVRU�3DXO�:LHJHUW�DQG�/RQGRQ�&HQWUH�PHPEHU�%RE�'XII�VHW�
XS� WKH�/RQGRQ�&HQWUH¶V� KRPH-EXLOW� ����FP�'REVRQLDQ�RQ� WKH�REVHUYD�
WLRQ�GHFN���%RE�VKRZHG�YLVLWRUV�WKH�0RRQ��WKH�2ULRQ�1HEXOD��0����DQG�
ODWHU� WKH� 0RRQ� DJDLQ� WKRXJK� WKH� /RQGRQ� &HQWUH¶V� ����FP� 'REVRQLDQ�
���PP�5DGLDQ�H\HSLHFH����;����3URIHVVRU�3DXO�:LHJHUW�VKRZHG�YLVLWRUV�
WKH� 0RRQ� WKURXJK� WKH� /RQGRQ� &HQWUH¶V� ����FP� 'REVRQLDQ� ���PP�
1DJOHU�H\HSLHFH����;�� 
 'RZQVWDLUV� LQ� WKH� ³%ODFN� 5RRP´� +HQU\� /HSDUVNDV� GLG� WKH�
³7UDQVLW� 'HPRQVWUDWLRQ´� ZLWK� WKH� ³7UDQVLW� 'HPR´� PRGHO—VKRZLQJ�
KRZ� WKH� WUDQVLW� GHWHFWLRQ� PHWKRG� ZRUNHG� IRU� ILQGLQJ� H[WUD-VRODU� SODQ�
HWV—DV� ZHOO� DV� WKH� ³6SHFWURVFRS\� 'HPRQVWUDWLRQ�´� ZLWK� WKH� YLVLWRUV�
SXWWLQJ� RQ�GLIIUDFWLRQ�JUDWLQJ�JODVVHV� WR� YLHZ� WKH� VSHFWUD� RI� �� JDV� GLV�
FKDUJH� ODPSV�� LQFOXGLQJ�� K\GURJHQ�� KHOLXP��QHRQ� DQG�PHUFXU\�� �+HQU\��
DQG�ODWHU�0DUN�7RYH\��JDYH�WRXUV�RI�WKH�KLVWRULF�³����V�3HULRG�5RRP�´�D�
UHFUHDWLRQ�RI�'U��+��5��.LQJVWRQ¶V� �����RIILFH��ZLWK�KLV�EUDVV� UHIUDFWRU�
DQG�WKH�6RWHOOXQLXP—D�PHFKDQLFDO�HFOLSVH�GHPRQVWUDWLRQ�PRGHO�EXLOW�E\�
:��*��&ROJURYH—RQ�GLVSOD\���0DUN�DOVR�VKRZHG�WKHP�WKH�³�����3HULRG�
5RRP�´� UHFUHDWLQJ� WKH�HDUO\�FRQWURO� URRP�RI� WKH�(OJLQILHOG�2EVHUYDWRU\�
WR�FHOHEUDWH�WKH����WK�DQQLYHUVDU\�RI�&RQIHGHUDWLRQ—&DQDGD�������(GLWK�
7RYH\� DVVLVWHG�ZLWK� WKH� ³3HULRG�5RRPV´� WRXUV�� �%RWK� ³3HULRG�5RRPV´�
ZHUH�GHVLJQHG�E\�0DUN�7RYH\� 
 7KH�YLVLWRUV�ZHUH�JRQH�IURP�WKH�GRPH�E\�������S�P��DQG�IURP�
WKH� GRZQVWDLUV�³%ODFN� 5RRP´� DQG� ³3HULRG� 5RRPV´� EHIRUH� ������ S�P��
DIWHU� D�YHU\�HQMR\DEOH�HYHQLQJ� OHDUQLQJ�DERXW�DVWURQRP\�DQG�REVHUYLQJ�
WKURXJK�WHOHVFRSHV� 
([SORULQJ�WKH�6WDUV��&RYHQDQW�&KULVWLDQ�6FKRRO��*UDGHV��-���

0DUFK���WK������ 
 &ORXG\�VNLHV�DQG�UDLQ�JUHHWHG����YLVLWRUV��LQFOXGLQJ����FKLOGUHQ�
DQG� �� DGXOWV� �RQH� WHDFKHU� DQG� SDUHQWV�� IURP� WKH� &RYHQDQW� &KULVWLDQ�
6FKRRO��*UDGHV��-���LQ�/DPEHWK��IRU�([SORULQJ�WKH�6WDUV�DW�:HVWHUQ�8QL�
YHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\�� 7XHVGD\�� 0DUFK� ��WK�� ������ ������ D�P���
7KH\� ZHUH� ZHOFRPHG� E\� JUDGXDWH� VWXGHQWV� -HII� 9DQNHUNKRYH� DQG� 'DQ�
+DWILHOG�� � -HII� SUHVHQWHG� WKH� GLJLWDO� VOLGH� SUHVHQWDWLRQ� ³2XU� 6WDU�� 7KH�
6XQ´�DQG�ILHOGHG�TXHVWLRQV���7KLV�ZDV�IROORZHG�E\�WKH�³%XLOGLQJ�6XQGL�
DO´�DFWLYLW\��ZLWK�-HII�GHPRQVWUDWLQJ�KRZ�WR�FXW�RXW�DQG�DVVHPEOH�D�VXQ�
GLDO�IURP�D�SDWWHUQ�RQ�D�SULQWHG�VKHHW�RI�SDSHU�DQG�'DQ�JRLQJ�DURXQG�DQG�
KHOSLQJ�WKH�FKLOGUHQ�DV�WKH\�FXW�RXW�DQG�DVVHPEOHG�WKHLU�RZQ�VXQGLDOV� 



�� 

 

$SULO����� 

  6LQFH� FORXG\�� UDLQ\�ZHDWKHU� UXOHG�RXW� VRODU� REVHUYLQJ��5$6&�
/RQGRQ� &HQWUH� PHPEHU� %RE� 'XII� LQVWDOOHG� WKH� REVHUYDWRU\¶V� ��PP�
&RURQDGR�+-$OSKD�6RODU�7HOHVFRSH��&(0$;���PP�H\HSLHFH����;��RQ�
WKH� 6N\-:DWFKHU� (4�� PRXQW� DQG� VHW� XS� WKH� /RQGRQ� &HQWUH¶V� ����FP�
'REVRQLDQ�ZLWK�WKH���PP�1DJOHU�H\HSLHFH�IRU�GHPRQVWUDWLRQ�LQVLGH�WKH�
GRPH�� � %RE� DOVR� VHW� XS� WKH� REVHUYDWRU\¶V� 0HDGH� �-LQFK� �����FP��
6FKPLGW-&DVVHJUDLQ����PP�3ORVVO�H\HSLHFH����;��LQVLGH�WKH�GRPH�VR�DV�
WR� YLHZ� WKH�:HVWHUQ� 6SRUWV�	�5HFUHDWLRQ�&HQWHU� EXLOGLQJ�� WKURXJK� WKH�
GRRU�WR�WKH�REVHUYDWLRQ�GHFN��� 
 :KHQ�HYHU\ERG\�DUULYHG�XSVWDLUV�LQ�WKH�GRPH��%RE�JDYH�D�WDON�
RQ�VRPH�RI�WKH�KLVWRU\�RI�WKH�REVHUYDWRU\�DQG�WHFKQLFDO�DVSHFWV�RI�WKH�ELJ�
����FP�UHIUDFWRU��XVLQJ�WKH���PP�(UIOH�H\HSLHFH�����;��IRU�GHPRQVWUD�
WLRQ�� � +H� DOVR� H[SODLQHG� KRZ� WKH� 6FKPLGW� FDPHUD� ZRUNHG—
GHPRQVWUDWLQJ�KRZ�WKH�VKXWWHU�RSHQHG�DQG�FORVHG—DV�ZHOO�DV�WKH�&DVVH�
JUDLQ� UHIOHFWRU� WHOHVFRSH�SLJJ\-EDFNHG�RQ� WKH�����FP�UHIUDFWRU�� �+H�H[�
SODLQHG� WKH� GLIIHUHQFH� EHWZHHQ� D� UHIOHFWRU� DQG� UHIUDFWRU� WHOHVFRSH� DQG�
VKRZHG� WKHP� WKH� ����FP� 'REVRQLDQ� UHIOHFWRU� DQG� ����FP� 0HDGH�
6FKPLGW-&DVVHJUDLQ� WHOHVFRSHV�� � %RE� EULHIO\� H[SODLQHG� KRZ� WKH� ��PP�
&RURQDGR�+-$OSKD�WHOHVFRSH�ZDV�XVHG�WR�REVHUYH�SURPLQHQFHV�WKH�6XQ���
+H� DOVR� H[SODLQHG� WKH� �� FORFNV� RQ� WKH� HDVW�ZDOO� DQG� WKH� GLIIHUHQFH� EH�
WZHHQ� 6WDQGDUG� DQG� 6LGHUHDO� 7LPH�� � -HII� GHPRQVWUDWHG� KRZ� WKH� ��PP�
&RURQDGR�+-$OSKD�WHOHVFRSH�ZRUNHG�RQ�WKH�FRPSXWHUL]HG�6N\-:DWFKHU�
(4��PRXQW� DQG�%RE� LQYLWHG� WKH�YLVLWRUV� WR�YLHZ� WKH�:HVWHUQ�6SRUWV�	�
5HFUHDWLRQ� &HQWHU� EXLOGLQJ� WKURXJK� WKH� ����FP� 0HDGH� 6FKPLGW-
&DVVHJUDLQ�WHOHVFRSH�� 
 'DQ� DQG� -HII� WKHQ� EURXJKW� HYHU\ERG\� GRZQVWDLUV� LQWR� WKH�
³%ODFN� 5RRP´� ZKHUH� 'DQ� GLG� WKH� ³7UDQVLW� 'HPRQVWUDWLRQ´� DFWLYLW\��
ZLWK� WKH� ³7UDQVLW� 'HPR´� PRGHO—VKRZLQJ� KRZ� WKH� WUDQVLW� GHWHFWLRQ�
PHWKRG� ZRUNHG� IRU� ILQGLQJ� H[WUD-VRODU� SODQHWV—DV� ZHOO� DV� WKH�
³6SHFWURVFRS\�'HPRQVWUDWLRQ�´�ZLWK� WKH� YLVLWRUV� SXWWLQJ� RQ� GLIIUDFWLRQ�
JUDWLQJ�JODVVHV� WR�YLHZ�WKH�VSHFWUD�RI���JDV�GLVFKDUJH� ODPSV�� LQFOXGLQJ��
K\GURJHQ��KHOLXP��QHRQ�DQG�PHUFXU\��� 
 $IWHU� WKH� GHPRQVWUDWLRQV� LQ� WKH�³%ODFN�5RRP�´�'DQ� DQG� -HII�
EURXJKW�WKH�YLVLWRUV�EDFN�LQWR�WKH�OHFWXUH�URRP�DQG�KDG�WKHP�ILOO�RXW�IHHG�
EDFN� IRUPV�� �7KH�YLVLWRUV�ZHUH�JRQH�E\�������D�P��� DIWHU� DQ� LQWHUHVWLQJ�
DQG� HQMR\DEOH� PRUQLQJ� OHDUQLQJ� DERXW� WKH� 6XQ�� WHOHVFRSHV�� WKH� WUDQVLW�
GHWHFWLRQ�PHWKRG�IRU�ILQGLQJ�H[WUD-VRODU�SODQHWV�DQG�VSHFWURVFRS\�� 

([SORULQJ�WKH�6WDUV��6LU�$UWKXU�&XUULH�3XEOLF�6FKRRO�� 
*UDGH����$SULO�������� 

 &ORXG\� VNLHV� JUHHWHG����YLVLWRUV�� LQFOXGLQJ���� VWXGHQWV� DQG���
DGXOWV��WKH�WHDFKHU�DQG�RQH�SDUHQW�YROXQWHHU���IURP�WKH�6LU�$UWKXU�&XUULH�
3XEOLF�6FKRRO��*UDGH����IRU�([SORULQJ�WKH�6WDUV�DW�:HVWHUQ�8QLYHUVLW\¶V�
&URQ\Q�2EVHUYDWRU\��7XHVGD\��$SULO����������������D�P���*UDGXDWH�VWX�
GHQW�-HII�9DQNHUNKRYH�SUHVHQWHG�WKH�GLJLWDO�VOLGH�SUHVHQWDWLRQ�³2XU�6WDU��
7KH� 6XQ´� DQG� ILHOGHG� TXHVWLRQV�� � 7KLV� ZDV� IROORZHG� E\� WKH� ³%XLOGLQJ�
6XQGLDO´�DFWLYLW\��ZLWK�-HII�GHPRQVWUDWLQJ�KRZ�WR�FXW�RXW�DQG�DVVHPEOH�D�
VXQGLDO� IURP�D�SDWWHUQ�RQ� D�SULQWHG� VKHHW� RI� SDSHU� �ZLWK� WKH� FDSWLRQ�³,�
7HOO�2QO\�6XQQ\�+RXUV´��DQG� WKHQ�KHOSLQJ� WKH� VWXGHQWV�FXW�RXW�DQG�DV�
VHPEOH�WKHLU�RZQ�VXQGLDOV� 
 5$6&� /RQGRQ� &HQWUH� ZDV� UHSUHVHQWHG� E\� +HQU\� /HSDUVNDV�
DQG� %RE� 'XII�� � 6LQFH� FORXG\� VNLHV� UXOHG� RXW� VRODU� REVHUYLQJ� DQG� WKH�
ZHDWKHU�IRUHFDVW�ZDV�IRU�UDLQ�LQ�WKH�DIWHUQRRQ��+HQU\�VHW�XS�WKH�/RQGRQ�
&HQWUH¶V�����FP�'REVRQLDQ�LQVLGH�WKH�GRRU�WR�WKH�REVHUYDWLRQ�GHFN�VR�DV�
WR�YLHZ�WKH�ZLQG�WXUELQH�RQ�WKH�(QJLQHHULQJ�EXLOGLQJ���%RE�LQVWDOOHG�WKH�
REVHUYDWRU\¶V� ��PP� &RURQDGR� +-$OSKD� 6RODU� 7HOHVFRSH� �&(0$;�
��PP� H\HSLHFH�� ��;�� RQ� WKH� 6N\-:DWFKHU� (4�� PRXQW� DQG�� WRJHWKHU�
ZLWK� +HQU\�� VHW� XS� WKH� 0HDGH� �-LQFK� �����FP�� 6FKPLGW-&DVVHJUDLQ�
���PP�3ORVVO�H\HSLHFH�����;��LQVLGH�WKH�GRPH�VR�DV�WR�YLHZ�WKH�FRPPX�
QLFDWLRQV� WRZHU� LQ� VRXWK� /RQGRQ� WKURXJK� WKH� GRRU� WR� WKH� REVHUYDWLRQ�
GHFN�� � +HQU\� RSHQHG� WKH� GRPH� DQG� GLUHFWHG� WKH� ELJ� ����FP� UHIUDFWRU�
WRZDUGV� WKH� FRPPXQLFDWLRQV� WRZHU� LQ� VRXWK� /RQGRQ�� LQVWDOOLQJ� WKH�
0HDGH���PP�6XSHU�:LGH�$QJOH�H\HSLHFH�����;�� 
 :KHQ�WKH�YLVLWRUV�DUULYHG�XSVWDLUV�LQ�WKH�GRPH��%RE�JDYH�D�WDON�
RQ�VRPH�RI�WKH�KLVWRU\�RI�WKH�REVHUYDWRU\�DQG�WHFKQLFDO�DVSHFWV�RI�WKH�ELJ�
����FP�UHIUDFWRU���%RE�EULHIO\�H[SODLQHG�WKH�GLIIHUHQFH�EHWZHHQ�D�UHIUDF�
WRU�DQG�WKH�����FP�'REVRQLDQ�DQG�����FP�6FKPLGW-&DVVHJUDLQ�UHIOHFWRU�
WHOHVFRSHV�� DQG� FDOOHG� WKHLU� DWWHQWLRQ� WR� WKH� ��PP� &RURQDGR� +-$OSKD�
WHOHVFRSH�IRU�REVHUYLQJ�WKH�6XQ���7KH�VWXGHQWV�ZHUH�WKHQ�LQYLWHG�WR�YLHZ�
WKURXJK�WKH�WHOHVFRSHV���+HQU\�VXSHUYLVHG�DV�WKH\�FOLPEHG�WKH�REVHUYLQJ�
ODGGHU� WR�YLHZ�WKH�FRPPXQLFDWLRQV� WRZHU� WKURXJK�WKH�����FP�UHIUDFWRU���

%RE�VXSHUYLVHG�DV� WKH\�YLHZHG� WKH� WRZHU� WKURXJK� WKH�����FP�6FKPLGW-
&DVVHJUDLQ� DQG� WKH� ZLQG� WXUELQH� WKURXJK� WKH� ����FP� 'REVRQLDQ�� � -HII�
GHPRQVWUDWHG� WKH���PP�&RURQDGR�+-$OSKD� WHOHVFRSH�RQ� WKH�FRPSXWHU�
L]HG� 6N\-:DWFKHU� (4�� PRXQW� WR� LQWHUHVWHG� VWXGHQWV�� � %RE� EULHIO\� H[�
SODLQHG� WR� WKH� WHDFKHU� WKH� �� FORFNV� RQ� WKH� HDVW�ZDOO� DQG� WKH� GLIIHUHQFH�
EHWZHHQ�6WDQGDUG�DQG�6LGHUHDO�7LPH� 
 -HII�WKHQ�EURXJKW�HYHU\ERG\�GRZQVWDLUV�LQWR�WKH�³%ODFN�5RRP´�
ZKHUH�KH�GLG� WKH�³6SHFWURVFRS\�'HPRQVWUDWLRQ�´�ZLWK� WKH�YLVLWRUV� SXW�
WLQJ�RQ�GLIIUDFWLRQ�JUDWLQJ�JODVVHV�WR�YLHZ�WKH�VSHFWUD�RI���JDV�GLVFKDUJH�
ODPSV�� LQFOXGLQJ�� K\GURJHQ�� KHOLXP�� QHRQ� DQG� PHUFXU\�� � -HII� EURXJKW�
HYHU\ERG\�EDFN�XSVWDLUV�LQWR�WKH�OHFWXUH�URRP�ZKHUH�KH�KDG�WKHP�ILOO�RXW�
IHHGEDFN� IRUPV�� � 7KH�YLVLWRUV�ZHUH�JRQH�E\� DURXQG������S�P��� DIWHU� DQ�
LQWHUHVWLQJ�DQG�HQMR\DEOH�REVHUYDWRU\�YLVLW�� OHDUQLQJ�DERXW�WKH�6XQ��VXQ�
GLDOV��WHOHVFRSHV�DQG�VSHFWURVFRS\�� 

([SORULQJ�WKH�6WDUV���UG�/RQGRQ�*XLGHV��$SULO��WK������ 
 &ORXG\��ZLQG\�ZHDWKHU�ZLWK� VQRZ� IOXUULHV� JUHHWHG����YLVLWRUV�
����FKLOGUHQ�DQG���DGXOWV���OHDGHUV��IURP�WKH��UG�/RQGRQ�*XLGHV��IRU�([�
SORULQJ�WKH�6WDUV�DW�:HVWHUQ�8QLYHUVLW\¶V�&URQ\Q�2EVHUYDWRU\��:HGQHV�
GD\��$SULO��WK�������������S�P���*UDGXDWH�VWXGHQW�9LUDMD�.KDWX�PDGH�WKH�
GLJLWDO� VOLGH� SUHVHQWDWLRQ�³7KH� 6FRXW� �� *XLGH� $VWURQRP\� %DGJH�´� ZLWK�
WKH�WLWOH�VOLGH�³7KH�%DVLFV�´�DQG�ILHOGHG�TXHVWLRQV���9LUDMD�IROORZHG�WKLV�
ZLWK� WKH�³&RQVWHOODWLRQV´� DFWLYLW\��GLVWULEXWLQJ����³6WDU�)LQGHU´�SODQL�
VSKHUHV��VKRZLQJ�WKH�YLVLWRUV�KRZ�WR�DVVHPEOH�WKHP�ZLWK�DGKHVLYH�WDSH��
VKRZLQJ� WKH� VOLGH�³5HDGLQJ� D� 6WDU� )LQGHU´� DQG� GHPRQVWUDWLQJ� KRZ� WR�
XVH�WKHP�WR�ORFDWH�FRQVWHOODWLRQV�LQ�WKH�VN\� 
 5$6&�/RQGRQ�&HQWUH�ZDV�UHSUHVHQWHG�E\�(YHUHWW�&ODUN��+HQU\�
/HSDUVNDV� DQG� %RE� 'XII�� � :HDWKHU� FRQGLWLRQV� UXOHG� RXW� RSHQLQJ� WKH�
GRPH���:KHQ�HYHU\ERG\�DUULYHG�XSVWDLUV�LQ�WKH�GRPH��%RE�JDYH�D�WDON�RQ�
VRPH�RI� WKH�KLVWRU\�RI� WKH�REVHUYDWRU\� DQG� WHFKQLFDO� DVSHFWV� RI� WKH�ELJ�
����FP�UHIUDFWRU��XVLQJ�WKH���PP�(UIOH�H\HSLHFH�����;��IRU�GHPRQVWUD�
WLRQ�� � %RE� H[SODLQHG� KRZ� WKH� 6FKPLGW� FDPHUD� ZRUNHG—GHPRQVWUDWLQJ�
KRZ� WKH� VKXWWHU�RSHQHG�DQG�FORVHG—DV�ZHOO� DV� WKH�&DVVHJUDLQ� UHIOHFWRU�
WHOHVFRSH� SLJJ\-EDFNHG� RQ� WKH� ����FP� UHIUDFWRU�� � +H� VKRZHG� WKHP� WKH�
/RQGRQ� &HQWUH¶V� ����FP� 'REVRQLDQ� UHIOHFWRU� VHW� XS� LQ� WKH� GRPH� DQG�
H[SODLQHG�WKH�GLIIHUHQFH�EHWZHHQ�D�UHIUDFWRU�DQG�UHIOHFWRU�WHOHVFRSH���%RE�
DOVR�H[SODLQHG� WKH���FORFNV�RQ� WKH�HDVW�ZDOO�DQG� WKH�GLIIHUHQFH�EHWZHHQ�
6WDQGDUG�DQG�6LGHUHDO�7LPH���7R�GHPRQVWUDWH�KRZ�WKH�GRPH�PRYHG��%RE�
UHPRYHG�WKH�FRXQWHUZHLJKW�RQ�WKH�FKDLQ�DQG�+HQU\�LQYLWHG���RI�WKH�JLUOV�
WR�RSHUDWH�WKH�FRQWURO�OHYHU�DQG�PRYH�WKH�GRPH�� 
 7KH�*XLGHV�ZHUH�WKHQ�LQYLWHG�WR�YLHZ�WKH�ZLQG�WXUELQH�RQ�WKH�
(QJLQHHULQJ� EXLOGLQJ� WKURXJK� WKH� ����FP� 'REVRQLDQ� ���PP� 1DJOHU�
H\HSLHFH����;��VHW�XS�RQ�D�ZKHHOHG�GROO\��MXVW�LQVLGH�WKH�GRRU�WR�WKH�RE�
VHUYDWLRQ�GHFN���7KLV�ZDV�WKH�ILUVW�XVH�RI�RQH�RI�WKH�WZR�ZRRGHQ�³GROOLHV´�
ZLWK� ZKHHOV� �FDVWHUV�� EXLOW� E\� +HQU\� WR�PRUH� HDVLO\� PRYH� WKH� /RQGRQ�
&HQWUH¶V�'REVRQLDQ�WHOHVFRSHV�DW�WKH�&URQ\Q�2EVHUYDWRU\� 
 7KH� *XLGHV� ZHUH� WKHQ� EURXJKW� GRZQVWDLUV� LQWR� WKH� ³%ODFN�
5RRP´� ZKHUH� WKH\� ZHUH� GLYLGHG� LQWR� �� JURXSV� IRU� WKH� ³6SHFWURVFRS\�
'HPRQVWUDWLRQ´� DQG� WRXU�RI� WKH�³����V�3HULRG�5RRP�´� �9LUDMD�JDYH���
GHPRQVWUDWLRQV� �RQH� WR� HDFK� JURXS�� RI� WKH� ³6SHFWURVFRS\� 'HPRQVWUD�
WLRQ�´�ZLWK�WKH�YLVLWRUV�SXWWLQJ�RQ�GLIIUDFWLRQ�JUDWLQJ�JODVVHV�WR�YLHZ�WKH�
VSHFWUD�RI���JDV�GLVFKDUJH�ODPSV��LQFOXGLQJ��K\GURJHQ��KHOLXP��QHRQ�DQG�
PHUFXU\���7KH�³6SHFWURVFRS\�'HPRQVWUDWLRQ´�JDV�GLVFKDUJH�ODPSV�ZHUH�
PRXQWHG�RQ�WKH�³%ODFN�5RRP´�ZDOO�E\�+HQU\�/HSDUVNDV�RQ�0DUFK���WK��
������VR�DV�WR�QR�ORQJHU�WDNH�XS�WDEOH�VSDFH� 
 +HQU\�JDYH���WRXUV��RQH�WR�HDFK�JURXS��RI�WKH�KLVWRULF�³����V�
3HULRG� 5RRP�´� D� UHFUHDWLRQ� RI� 'U�� +�� 5�� .LQJVWRQ¶V� ����� RIILFH�
�GHVLJQHG�E\�5$6&�/RQGRQ�PHPEHU�0DUN�7RYH\���ZLWK�'U��.LQJVWRQ¶V�
EUDVV�UHIUDFWRU�DQG�WKH�6RWHOOXQLXP—D�PHFKDQLFDO�HFOLSVH�GHPRQVWUDWLRQ�
PRGHO�EXLOW�E\�:��*��&ROJURYH—RQ�GLVSOD\�� �7KH�*XLGHV�ZHUH�JUHDWO\�
LPSUHVVHG�E\�WKHLU�WRXU�RI�WKH�REVHUYDWRU\�DQG�VLJQHG�WKH�JXHVW�ERRN�LQ�
WKH�³����V�3HULRG�5RRP´�EHIRUH�OHDYLQJ�DURXQG������S�P� 
([SORULQJ�WKH�6WDUV��.HQVLQJWRQ�9LOODJH�5HWLUHPHQW�+RPH��

$SULO��WK������ 
 &ORXG\��ODWHU�FOHDULQJ�VNLHV�JUHHWHG���YLVLWRUV��LQFOXGLQJ���UHVL�
GHQWV�� WKH� \RXQJ� ODG\� 5HFUHDWLRQ� 6XSHUYLVRU� DQG� RQH� \RXQJ� PDQ�ZKR�
ZDV� D� 3HUVRQDO� 6XSSRUW�:RUNHU��� IURP� WKH� .HQVLQJWRQ� 9LOODJH� 5HWLUH�
PHQW�+RPH�IRU�([SORULQJ�WKH�6WDUV�DW�:HVWHUQ�8QLYHUVLW\¶V�&URQ\Q�2E�
VHUYDWRU\��7KXUVGD\��$SULO��WK�������������S�P���7KH�HYHQW�ZDV�VFKHGXOHG�
WR� UXQ� ����—����� S�P��� EXW� WKH\� DUULYHG� HDUO\� DQG� WKH� HYHQW� EHJDQ� DW�
�����S�P��ZLWK�WKH�6RWHOOXQLXP�GHPRQVWUDWLRQ�E\�+HQU\�/HSDUVNDV� 



�� 

 

$SULO����� 

  +HQU\� /HSDUVNDV� EURXJKW� WKH� 6RWHOOXQLXP—D� PHFKDQLFDO�
HFOLSVH�GHPRQVWUDWLRQ�PRGHO�EXLOW�E\�:��*��&ROJURYH—XSVWDLUV�IURP�WKH�
³����V�3HULRG�5RRP´�DQG�VHW�LW�XS�RQ�WKH�WDEOH�DW�WKH�IURQW�RI�WKH�OHFWXUH�
URRP�ZKHUH�KH�JDYH�D�VKRUW�GHPRQVWUDWLRQ� WR� WKH�JURXS�� �*UDGXDWH�VWX�
GHQW�9LUDMD�.KDWX�WKHQ�SUHVHQWHG�WKH�GLJLWDO�VOLGH�SUHVHQWDWLRQ�³7KH�/LIH�
DQG�7LPHV�RI�6WDUV´�DQG�ILHOGHG�TXHVWLRQV���9LUDMD�IROORZHG�WKLV�ZLWK�WKH�
DFWLYLW\�³.LWFKHQ�&RPHW´�PDNLQJ�D�FRPHW�IURP�GU\�LFH�DQG�RWKHU�PDWHUL�
DOV�� 
 5$6&�/RQGRQ�&HQWUH�ZDV�UHSUHVHQWHG�E\�(YHUHWW�&ODUN��+HQU\�
/HSDUVNDV�DQG�%RE�'XII�� �(YHUHWW� DQG�%RE�VHW�XS� WKH�/RQGRQ�&HQWUH¶V�
����FP�'REVRQLDQ�RQ� WKH�FRQFUHWH�ZDONZD\�LQ�IURQW�RI� WKH�REVHUYDWRU\�
WR� DFFRPPRGDWH� RQH� YLVLWRU� LQ� D� ZKHHOFKDLU� DQG� VHYHUDO� RWKHUV� KDYLQJ�
GLIILFXOW\� FOLPELQJ� WKH� VWDLUV� WR� WKH�GRPH�� �(YHUHWW� GLUHFWHG� WKH�����FP�
'REVRQLDQ����PP�1DJOHU�H\HSLHFH����;��WRZDUGV�WKH�UHG�OLJKW�RQ�D�WRZ�
HU�DERYH�WKH�XQLYHUVLW\�EXLOGLQJV�WR�WKH�QRUWK���$�FKDLU�ZDV�SURYLGHG�DQG�
%RE�VXSHUYLVHG�DV�VHYHUDO�YLVLWRUV�YLHZHG�WKURXJK�WKH�����FP�'REVRQL�
DQ��LQFOXGLQJ�WKH�RQH�PDQ�ZKR�ZDV�LQ�D�ZKHHOFKDLU� 
 6HYHUDO�YLVLWRUV�GLG�PDNH�WKHLU�ZD\�XSVWDLUV�LQWR�WKH�GRPH�ZLWK�
VRPH�DVVLVWDQFH�DQG���PHQ�VDZ� WKH�SODQHW�9HQXV� LQ� WKH�EULJKW�HYHQLQJ�
ZHVWHUQ�VN\� IURP�WKH�REVHUYDWLRQ�GHFN�� �+HQU\�GLUHFWHG� WKH�ELJ�����FP�
UHIUDFWRU��0HDGH���PP�6XSHU�:LGH�$QJOH�H\HSLHFH�����;��LQ�WKH�GRPH�
WRZDUGV�9HQXV��ZKLFK� DSSHDUHG� DV� D� JLEERXV� GLVN�ZLWK� VRPH� EOXH� DQG�
RUDQJH� FRORXU� IULQJLQJ� GXH� WR� DWPRVSKHULF� GLVSHUVLRQ�QHDU� WKH� KRUL]RQ���
7ZR�RI�WKH�YLVLWRUV��RQH�PDQ�DQG�WKH�\RXQJ�ODG\�5HFUHDWLRQ�6XSHUYLVRU��
YLHZHG�9HQXV� WKURXJK� WKH� ����FP� UHIUDFWRU�� � 7KH� EXV� DUULYHG� DQG� WKH�
YLVLWRUV� ZHUH� JRQH� E\� DURXQG� ����� S�P�� DIWHU� DQ� HQMR\DEOH� YLVLW� WR� WKH�
&URQ\Q�2EVHUYDWRU\� 
&URQ\Q�2EVHUYDWRU\�3XEOLF�1LJKW��0RQGD\��$SULO��WK������ 

 &OHDU� VNLHV� JUHHWHG� VRPH���� ���—����YLVLWRUV� WR� WKH�:HVWHUQ�
8QLYHUVLW\�&URQ\Q�2EVHUYDWRU\� 3XEOLF�1LJKW��0RQGD\��$SULO� �WK�� ������
�����S�P���7KH\�ZHUH�ZHOFRPHG�E\�JUDGXDWH�VWXGHQWV�$PDQGD�'H6RX]D�
DQG�5LFKDUG�%ORFK�� �6LQFH� WKHUH�ZDV�QR�VOLGH�SUHVHQWDWLRQ��$PDQGD�GL�
UHFWHG� YLVLWRUV� XSVWDLUV� LQWR� WKH� GRPH� DQG� GRZQVWDLUV� LQWR� WKH� ³%ODFN�
5RRP´�DQG�³3HULRG�5RRPV�´��5$6&�/RQGRQ�&HQWUH�ZDV�UHSUHVHQWHG�E\�
(YHUHWW� &ODUN�� +HQU\� /HSDUVNDV�� 3HWHU� -HGLFNH�� 0DUN� 7RYH\� DQG� %RE�
'XII� 
 'RZQVWDLUV�LQ�WKH�³%ODFN�5RRP´�$PDQGD�'H6RX]D�DQG�5LFK�
DUG�%ORFK�GLG�SUHVHQWDWLRQV�RI� WKH�³6SHFWURVFRS\�'HPRQVWUDWLRQ�´�ZLWK�
WKH�YLVLWRUV�SXWWLQJ�RQ�GLIIUDFWLRQ�JUDWLQJ�JODVVHV�WR�YLHZ�WKH�VSHFWUD�RI���
JDV� GLVFKDUJH� ODPSV�� LQFOXGLQJ�� K\GURJHQ�� KHOLXP�� QHRQ� DQG� PHUFXU\���
3HWHU�-HGLFNH�JDYH�WRXUV�RI�WKH�KLVWRULF�³����V�3HULRG�5RRP�´�D�UHFUHD�
WLRQ�RI�'U��+��5��.LQJVWRQ¶V������RIILFH��ZLWK�KLV�EUDVV�UHIUDFWRU�DQG�WKH�
6RWHOOXQLXP—D�PHFKDQLFDO�HFOLSVH�GHPRQVWUDWLRQ�PRGHO�EXLOW�E\�:��*��
&ROJURYH—RQ� GLVSOD\�� � 0DUN� 7RYH\� VKRZHG� WKHP� WKH� ³����� 3HULRG�
5RRP�´� UHFUHDWLQJ� WKH�HDUO\�FRQWURO� URRP�RI� WKH�(OJLQILHOG�2EVHUYDWRU\�
WR�FHOHEUDWH�WKH����WK�DQQLYHUVDU\�RI�&RQIHGHUDWLRQ—&DQDGD�������%RWK�
³3HULRG�5RRPV´�ZHUH�GHVLJQHG�E\�0DUN�7RYH\� 
 8SVWDLUV� LQ� WKH� GRPH�� (YHUHWW� &ODUN� RSHUDWHG� WKH� ELJ� ����FP�
UHIUDFWRU��0HDGH���PP�6XSHU�:LGH�$QJOH�H\HSLHFH�����;��DQG�VKRZHG�
YLVLWRUV�WKH�SODQHW�9HQXV��ZKLFK�DSSHDUHG�DV�D�JLEERXV�GLVN�ZLWK�RUDQJH�
DQG�EOXH�FRORXU�IULQJLQJ�GXH�WR�DWPRVSKHULF�GLVSHUVLRQ�QHDU�WKH�ZHVWHUQ�
KRUL]RQ���+HQU\�/HSDUVNDV�SRLQWHG�RXW�9HQXV�LQ�WKH�EULJKW�HYHQLQJ�ZHVW�
HUQ�VN\�WR�YLVLWRUV�RQ�WKH�REVHUYDWLRQ�GHFN���%RE�'XII�DQG�+HQU\�VHW�XS�
WKH�/RQGRQ�&HQWUH¶V�KRPH-EXLOW�����FP�'REVRQLDQ����PP�1DJOHU�H\H�
SLHFH�� ��;�� DQG� WRRN� WXUQV� RSHUDWLQJ� LW� IRU� WKH� HYHQLQJ�� � %RE� VKRZHG�
YLVLWRUV�WKH�VWDU�6LULXV��DV�LW�DSSHDUHG�LQ�WKH�GHHSHQLQJ�WZLOLJKW��DQG�+HQ�
U\�VKRZHG�WKHP�WKH�2ULRQ�1HEXOD��0����DQG�WKH�GRXEOH�VWDU�0L]DU��DQG�
QHDUE\�$OFRU��DV�WKH�VN\�GDUNHQHG��� 
 %RE� ODWHU� DVVLVWHG� (YHUHWW�ZLWK� IRFXVLQJ� WKH� ����FP� UHIUDFWRU�
RQ� WKH� GRXEOH� VWDU� &DVWRU�� � (YHUHWW� VZDSSHG� LQ� WKH� ��PP�5DGLDQ� H\H�
SLHFH� ����;�� IRU� D�EHWWHU� YLHZ�RI�&DVWRU�� �7KH�GRRU� WR� WKH�REVHUYDWRU\�
GRPH�ZDV� FORVHG� WR�NHHS� LQGRRU�ZDUP�DLU� IURP� VPHDULQJ� WKH� LPDJH� LQ�
WKH� WHOHVFRSH�� � 7KH� YLHZ� RI� &DVWRU� WKURXJK� WKH� ����FP� UHIUDFWRU� ZLWK�
��PP�5DGLDQ�H\HSLHFH�����;��ZDV�YHU\�PXFK�LPSURYHG���6RPH�FORXGV�
DSSHDUHG� RYHUKHDG� WRZDUGV� WKH� HQG� RI� WKH� HYHQLQJ�� � 7KH� YLVLWRUV� ZHUH�
JRQH�E\�DURXQG�������S�P��DIWHU�D�YHU\�HQMR\DEOH�HYHQLQJ�RI�DVWURQRP\� 

([SORULQJ�WKH�6WDUV��/RQGRQ���WK�%HDYHU�6FRXWV�� 
$SULO���WK������ 

 3DUWO\� FORXG\� VN\� ZLWK� KD]\� FORXGV� JUHHWHG� ��� YLVLWRUV� ����
FKLOGUHQ�DQG����DGXOWV��IURP�WKH�/RQGRQ���WK�%HDYHU�6FRXWV�IRU�([SORU�

LQJ� WKH� 6WDUV� DW� :HVWHUQ� 8QLYHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\�� 7XHVGD\��
$SULO���WK�������������S�P���*UDGXDWH�VWXGHQW�-HII�9DQNHUNKRYH�PDGH�WKH�
GLJLWDO� VOLGH� SUHVHQWDWLRQ� ³&RQVWHOODWLRQV´� DQG� ILHOGHG� TXHVWLRQV�� � -HII�
IROORZHG� WKLV� ZLWK� WKH� ³&RQVWHOODWLRQV´� DFWLYLW\�� GLVWULEXWLQJ� ��� ³6WDU�
)LQGHU´� SODQLVSKHUHV�� VKRZLQJ� WKH� YLVLWRUV� KRZ� WR� DVVHPEOH� WKHP�ZLWK�
DGKHVLYH� WDSH�� DQG� GHPRQVWUDWLQJ� KRZ� WR� XVH� WKHP� WR� ORFDWH� FRQVWHOOD�
WLRQV�LQ�WKH�VN\� 
 5$6&� /RQGRQ� &HQWUH� ZDV� UHSUHVHQWHG� E\� +HQU\� /HSDUVNDV�
DQG� %RE� 'XII�� � +HQU\� PDGH� UHDG\� WKH� ELJ� ����FP� UHIUDFWRU� ���PP�
1DJOHU� H\HSLHFH�� ���;�� LQ� WKH�GRPH� DQG� GLUHFWHG� LW� WRZDUGV� WKH�SODQHW�
9HQXV�� YLVLEOH� LQ� WKH� WHOHVFRSH� WKURXJK� KD]\� FORXGV� LQ� WKH� EULJKW� HDUO\�
HYHQLQJ� ZHVWHUQ� VN\�� � +HQU\� DOVR� VHW� XS� WKH� /RQGRQ� &HQWUH¶V� ����FP�
'REVRQLDQ� RQ� WKH� REVHUYDWLRQ� GHFN�� � %RE� LQVWDOOHG� WKH� ��PP� 5DGLDQ�
H\HSLHFH� ���;�� LQ� WKH� ����FP� 'REVRQLDQ� DQG� GLUHFWHG� LW� WRZDUGV� WKH�
ZLQG�WXUELQH�RQ�WKH�(QJLQHHULQJ�EXLOGLQJ� 
 :KHQ� WKH�%HDYHU� 6FRXWV� DUULYHG� LQ� WKH� GRPH��+HQU\� DGYLVHG�
WKHP�WR�ORRN�DW�9HQXV�WKURXJK�WKH�����FP�UHIUDFWRU�WR�WDNH�DGYDQWDJH�RI�
WKH� LQFUHDVLQJO\� KD]\�� FORXG\� VN\�� � +HQU\� VXSHUYLVHG� DW� WKH� WRS� RI� WKH�
REVHUYLQJ�ODGGHU�DQG�%RE�DVVLVWHG�DW�WKH�ERWWRP�DV�WKH�%HDYHU�6FRXWV�DQG�
DGXOWV�FOLPEHG�XS�WKH�VWHSV�WR�YLHZ�9HQXV�WKURXJK�WKH�����FP�UHIUDFWRU�
���PP�1DJOHU� H\HSLHFH�� ���;�� LQ� WKH�GRPH�� �2Q� WKH�REVHUYDWLRQ�GHFN�
RXWVLGH�� -HII� VXSHUYLVHG� DV� WKH� YLVLWRUV� YLHZHG� WKH�ZLQG� WXUELQH� RQ� WKH�
(QJLQHHULQJ�EXLOGLQJ�WKRXJK�WKH�����FP�'REVRQLDQ����PP�5DGLDQ�H\H�
SLHFH����;�� 
 %RE�WKHQ�JDYH�D�WDON�RQ�VRPH�RI�WKH�REVHUYDWRU\¶V�KLVWRU\�DQG�
WHFKQLFDO� DVSHFWV� RI� WKH� ����FP� UHIUDFWRU�� � %RE� H[SODLQHG� KRZ� WKH�
6FKPLGW� FDPHUD� ZRUNHG—GHPRQVWUDWLQJ� KRZ� WKH� VKXWWHU� RSHQHG� DQG�
FORVHG—DV� ZHOO� DV� WKH� &DVVHJUDLQ� UHIOHFWRU� WHOHVFRSH� SLJJ\-EDFNHG� RQ�
WKH� ����FP� UHIUDFWRU�� � +H� H[SODLQHG� WKH� GLIIHUHQFH� EHWZHHQ� D� UHIUDFWRU�
DQG�UHIOHFWRU� WHOHVFRSH—PHQWLRQLQJ� WKH�����FP�'REVRQLDQ�UHIOHFWRU�RQ�
WKH�REVHUYDWLRQ�GHFN�� �%RE�DOVR�H[SODLQHG� WKH���FORFNV�RQ� WKH�HDVW�ZDOO�
DQG� WKH� GLIIHUHQFH� EHWZHHQ� 6WDQGDUG� DQG� 6LGHUHDO� 7LPH�� � 7KH� YLVLWRUV�
ZHUH�JRQH�E\�DURXQG������S�P��DIWHU�DQ�HQMR\DEOH�DQG�LQIRUPDWLYH�HYHQ�
LQJ�OHDUQLQJ�DERXW�WKH�FRQVWHOODWLRQV�DQG�YLHZLQJ�WKURXJK�WKH�WHOHVFRSHV� 
 
 


