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

'HFHPEHU����� 

)UHH�$VWURQRP\�$SSV�IRU�$QGURLG� 
%\��1RUPDQ�0F&DOO 

:KHWKHU�\RX�DUH�QHZ�WR�DVWURQRP\�RU�D�YHWHUDQ�JD]HU��WKHUH�
DUH�PDQ\�$QGURLG�DSSV�ZKLFK�FDQ�KHOS�WR�SURYLGH�\RX�ZLWK�D�
GHWDLOHG� OHYHO� RI� LQIRUPDWLRQ� RQ� ZKDW� LV� RXW� WKHUH�� 7R� KHOS�
LQWURGXFH� \RX� WR� DSSV� RQ� RIIHU�� KHUH� DUH� VRPH� DVWURQRP\�
EDVHG�DSSV�IRU�$QGURLG�WKDW�DUH�ZRUWK�FKHFNLQJ�RXW��� 

6N\9LHZ�–�([SORUH�WKH�
8QLYHUVH 

/HW¶V� VWDUW� RII� ZLWK�
6N\9LHZ�� 7KLV� LV� DQ� VWDU�
JD]LQJ� PRELOH� DSS� ZKLFK�
DFWLYDWHV� WKH� SKRQH¶V� FDP�
HUD�WR�KHOS�ILQG�DQG�LGHQWLI\�
FRQVWHOODWLRQV�� VWDUV� DQG�
SODQHWV� LQ� WKH� QLJKW� VN\��
<RX�FDQ�HYHQ�LGHQWLI\�VDWHO�
OLWHV� OLNH� WKH� +XEEOH� RU� WKH�
,66�� � 3OXV��ZKHQ� \RX� WRXFK�
DQ\�RI�WKH�HOHPHQWV�\RX�VHH�
RQ�\RXU�VFUHHQ��\RX�FDQ�JHW�
PXFK�PRUH�LQIRUPDWLRQ�OLNH�
WKH� QDPH�� UDGLXV�� GLVWDQFH�
IURP�WKH�HDUWK��HWF�� 
,Q� DGGLWLRQ� WR� H[SORULQJ� WKH�
VN\� IURP� \RXU� GHYLFH
V�
VFUHHQ�� ZLWK� 6N\9LHZ�� \RX�
FDQ� DOVR� H[SORUH� WLPH�� <RX�

FDQ�VHH�WKH�OLQH�WKDW�DQ\�REMHFW�IROORZV�LQ�VSDFH�DQG�HYHQ�VHH�
ZKDW�LWV�SRVLWLRQ�ZDV�RU�ZLOO�EH�DW�D�FHUWDLQ�PRPHQW�LQ�WLPH��
7KH� DSS� ZLOO� HYHQ� OHW� \RX�
VHH�KRZ�WKH�VN\�ZRXOG�KDYH�
ORRNHG�LQ�WKH�SDVW�DQG�PLJKW�
ORRN�LQ�WKH�IXWXUH�� 

*RRJOH�6N\�0DS 
7KLV� SUDFWLFDO� DSS� OHWV� \RX�
SLQSRLQW� WKH� H[DFW� ORFDWLRQ�
RI�WKH�VWDUV��SODQHWV�DQG�RWK�
HU� FHOHVWLDO� REMHFWV� LQ� WKH�
QLJKW�VN\��6LPSO\�SRLQW�\RXU�
SKRQH� DW� WKH� VN\� DQG� \RX
OO�
VHH�GHWDLOV�RI�H[DFWO\�ZKDW
V�
XS� WKHUH� UHSUHVHQWHG� E\� D�
PDS�LQ�*RRJOH�6N\�0DS�� 
8VLQJ� WKH� FXUUHQW� GDWH� DQG�
WLPH�LQ�FRQMXQFWLRQ�ZLWK�WKH�

GHWHUPLQHG�*36�ORFDWLRQ�
DQG� FRPSDVV� DV� \RX�
PRYH�WKH�SKRQH�WKH�PDS�
PRYHV�ZLWK�\RX�WR�VKRZ�
ZKDW� SDUW� RI� WKH� 8QL�
YHUVH� \RX
UH� SRLQWHG� DW��
$�PDQXDO�PRGH�OHWV�\RX�
H[SORUH�RU�]RRP�WKH�PDS�
ZLWK� WKH� WRXFK� RI� \RXU�
ILQJHU�� 
*RRJOH� 6N\� 0DS� LV� DQ�
DZHVRPH� OHDUQLQJ� WRRO�
IRU�DQ\RQH�ZKR�ZDQWV�WR�
OHDUQ� DERXW� FRQVWHOOD�
WLRQV��VWDUV��RU�DQ\�RI�WKH�
ZRQGHUV� WKDW� DUH� KLGLQJ�
LQ�RXU�QLJKW�VN\�� 

1$6$��$SS 
7KRVH� LQWHUHVWHG� LQ�
1$6$�LQ�SDUWLFXODU��ZLOO�
ILQG� WKLV� WR� EH� DQ� DSS�
ZRUWK�FKHFNLQJ�RXW��7KLV�
LV�WKH�RIILFLDO�1$6$�DSS�
DQG�EULQJV�ZLWK�LW�D�ODUJH�GDWDEDVH�RI�LPDJHV��YLGHRV��PLVVLRQ�
LQIRUPDWLRQ�� FXUUHQW� QHZV� IHDWXUH� VWRULHV� DQG� WZHHWV� HPHUJ�

LQJ� IURP� 1$6$�� 7KHUH� LV�
LQIRUPDWLRQ� DQG� QHZV� WR�
VDWLVI\�DQ\�DSSHWLWH�� 

$32'�-�$VWURQRP\� 
3LFWXUH�RI�WKH�'D\ 

2QH� FDQ� EURZVH� WKH� OLVW� RI�
SUHYLRXV�$32'V��UHDG�WKHLU�
GHVFULSWLRQV�DQG�OHDUQ�LQWHU�
HVWLQJ� IDFWV�� 2U�� KDYH� HDFK�
GD\
V� LPDJH� DXWRPDWLFDOO\�
GRZQORDGHG� DQG� VHW� DXWR�
PDWLFDOO\� DV� \RXU�
KRPHVFUHHQ� ZDOOSDSHU� VR�
\RX� FDQ� HQMR\� D� EHDXWLIXO�
QHZ�VSDFH�EDFNJURXQG�HYH�
U\�GD\�� 
'RZQORDG�$32'� DQG� JLYH�
\RXU� SKRQH� D� UHIUHVKLQJ�
XSJUDGH�WRGD\�� 

�&RQWLQXHG�RQ�SDJH��� 
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'HFHPEHU����� 

 �� 

 
/RQGRQ�&HQWUH�([HFXWLYH 

 
 

 
3UHVLGHQW 
0LNH�+DQHV 

SUH]#UDVFORQGRQ�FD 
 

9LFH-3UHVLGHQW�DQG�1HZVOHWWHU�(GLWRU 
1RUP�0F&DOO 
YS#UDVFORQGRQ�FD 

 

7UHDVXUHU 
%LOO�*DUGQHU 

WUHDVXUHU#UDVFORQGRQ�FD 
 

6HFUHWDU\ 
(YHUHWW�&ODUN 

VHFUHWDU\#UDVFORQGRQ�FD 
 

1DWLRQDO�5HSUHVHQWDWLYH 
0LNH�5RIIH\ 

QDWBUHS#UDVFORQGRQ�FD 
 

2EVHUYHU¶V�&KDLU 
'DOH�$UPVWURQJ 

REVHUYLQJ#UDVFORQGRQ�FD 
 

+RQRUDU\�3UHVLGHQW�DQG�RQFH�1DWLRQDO�3UHVLGHQW 
3HWHU�-HGLFNH 

SDVWSUHVLGHQW#UDVFORQGRQ�FD 
 

3DVW�3UHVLGHQW 
5LFN�6DXQGHUV 

 
3XEOLF�2XWUHDFK�&RRUGLQDWRU 

'DYH�0F&DUWHU 
RXWUHDFK#UDVFORQGRQ�FD 

 

+LJKHU�(GXFDWLRQ�/LDLVRQ�DQG�/LEUDULDQ� 
5REHUW�'XII 

XQLBOLDLVRQ#UDVFORQGRQ�FD 
 

$70�&KDLU 
0LNH�+DQHV 

DWP#UDVFORQGRQ�FD 
 

2EVHUYDWRU\�&RPPLWWHH�&KDLU 
3HWH�5DLQH 

REVHUYDWRU\#UDVFORQGRQ�FD 
 

<RXWK�3URJUDPV�:RPHQ¶V�3URJUDPV 
+HDWKHU�0DF,VDDF 
\RXWK#UDVFORQGRQ�FD 

SURJUDPV#UDVFORQGRQ�FD 
 

&RXQFLORU�DW�/DUJH 
-RKQ�5RXVRP 

FRXQFLORU�#UDVFORQGRQ�FD 
 

6\VWHP�$GPLQLVWUDWRU 
7\URQH�.ODVVHQ 

DGPLQ#UDVFORQGRQ�FD 
 

 
 
 

 
 
 
5�$�6�&��/RQGRQ�&HQWUH�/LEUDU\�—�%RRNV�RI�WKH�

0RQWK��2FWREHU����� 
%\�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�'HFHPEHU������DUH�DV�IROORZV� 

· 7KH�%DFN\DUG�$VWURQRPHU
V�*XLGH��E\�7HUHQFH�'LFNLQVRQ�	�
$ODQ�'\HU���5HYLVHG�(GLWLRQ���������� 

· ����6WDUU\�1LJKWV��DQ�,QWURGXFWLRQ�WR�$VWURQRP\�IRU�(YHU\�
1LJKW�RI�WKH�<HDU��WH[W�DQG�LOOXVWUDWLRQV�E\�&KHW�5D\PR���
F������ 

· &DWDFO\VPLF�&RVPLF�(YHQWV�DQG�+RZ�WR�2EVHUYH�7KHP��E\�
0DUWLQ�0REEHUOH\��F��������$VWURQRPHUV¶�2EVHUYLQJ�
*XLGHV� 

)RU�D�FRPSOHWH� OLVWLQJ�RI�RXU�5$6&�/RQGRQ�&HQWUH�/LEUDU\�FRO�
OHFWLRQ�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��SOHDVH�
IHHO� IUHH� WR� FRQWDFW� PH� E\� WHOHSKRQH� DW� ������ ���-����� RU� E\�
H-PDLO�DW�UGXII#V\PSDWLFR�FD� 
 
 
 

/RQGRQ�&KDSWHU�0RQWKO\�0HWLQJ�6FKHGXOH 

 6WDUWLQJ�-DQXDU\������WKH�PHHWLQJV�KDYH�D�QHZ�VWDUW�WLPH�
RI������������SP���7KH�GRRUV�ZLOO�EH�RSHQ�DW������������SP�� 
 2XU�PHHWLQJV� DUH� KHOG� HDFK�PRQWK�� 6HSWHPEHU� WKURXJK�
-XO\��QR�PHHWLQJ�LQ�$XJXVW���RQ�WKH�WKLUG�)ULGD\�RI�WKH�PRQWK�DW�
�����������SP� DW�WKH�&URQ\Q�2EVHUYDWRU\�RQ�:HVWHUQ�8QLYHU�
VLW\� FDPSXV��7KHUH� LV� QR� FRVW� WR� FRPH� WR� WKH�PHHWLQJV� WKH\� DUH�
RSHQ�WR�WKH�SXEOLF�DQG�HYHU\RQH�LV�ZHOFRPH� 
 7KHUH� LV� IUHH�SDUNLQJ�EHVLGH� WKH�&URQ\Q�2EVHUYDWRU\� LQ�
ORW�³0´��/RW�³,´�DOVR�KDV�IUHH�SDUNLQJ� 
 $Q\RQH� LQWHUHVWHG� LQ� DVWURQRP\� LV� LQYLWHG� WR� DWWHQG�
DQG� HQMR\�RXU� JXHVW� VSHDNHU��PHPEHU� DFWLYLW\� DQG�REVHUYLQJ� UH�
SRUWV�� DQQRXQFHPHQWV� RI� QHZ� GLVFRYHULHV� DQG� XSFRPLQJ� HYHQWV��
WHOHVFRSHV�DQG�WHOHVFRSH�DFFHVVRULHV�VKRZ�DQG�WHOO��DQG�RWKHU�IXQ�
DFWLYLWLHV�� +DYH� D� ORRN� DW� RXU� IXWXUH� DQG� SDVW� DFWLYLWLHV� RQ�
RXU 5$6&�(YHQWV�WR�VHH�ZKDW�ZH�DUH�DERXW�WR�GR�DQG�KDYH�GRQH��
3ODQ�WR�WDNH�SDUW�LQ�WKH�IXQ� 
 $IWHU�WKH�PHHWLQJ�ZH�JR�WR�D�ORFDO�HDWHU\�WR�HQMR\�JUHDW�
FRQYHUVDWLRQ�ZLWK�RXU�JXHVW�DQG�JRRG�IRRG� 
 0HPEHUV�RI�/RQGRQ�&HQWUH��DQG�VRPHWLPHV�IXWXUH�PHP�
EHUV� WRR��RIWHQ�JHW� WRJHWKHU� IRU� WKH�2EVHUYHUV�*URXS�0HHWLQJ�RQ�
HLWKHU�WKH�6DWXUGD\�RU�WKH�6XQGD\�HYHQLQJ�IROORZLQJ�WKH�PRQWKO\�
PHHWLQJ��:H�JDWKHU�DW�D�PHPEHU¶V�KRPH�IRU�D�VRFLDO�FKDW��WR�GLV�
FXVV�DVWURQRP\�� WHOHVFRSHV��RU�ZKDWHYHU�VWULNHV�RXU� IDQF\�� ,I� WKH�
VNLHV�FR-RSHUDWH�D�VFRSH�ZLOO�SUREDEO\�EH�VHW�XS�DQG�VRPH�REVHUY�
LQJ� LV� GRQH�� %XW� PRVWO\� DW� WKH� 2EVHUYHUV� *URXS� 0HHWLQJ� WKH�
5�$�6�&�� VWDQGV� IRU� 5HOD[� $QG� 6QDFN� &OXE�� <RX� ZLOO� ILQG� RXW�
ZKHUH�WKLV�PRQWK¶V�2*0�ZLOO�EH�KHOG�DW�WKH�PRQWKO\�PHHWLQJ��RU�
RQ�RXU�IRUXPV D�GD\�RU�WZR�EHIRUH�WKH�PHHWLQJ� 
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'HFHPEHU����� 

'HF������0RRQ�DW�DSRJHH����������NP� 
'HF������:LQWHU�VROVWLFH� 
'HF������0HUFXU\�DW�JUHDWHVW�KHOLRFHQWULF�ODW��1 
'HF������0RRQ�)LUVW�4XDUWHU� 
'HF������$OEHEDUDQ������6�RI�0RRQ��RFFXOWDWLRQ� 
-DQ��������0HUFXU\�JUHDWHVW�HORQJDWLRQ�:������ 
-DQ��������'RXEOH�VKDGRZ�WUDQVLW�RQ�-XSLWHU� 
��������������5HJXOXV������6�RI�0RRQ��RFFXOWDWLRQ� 
-DQ��������0RRQ�ODVW�TXDUWHU� 
-DQ�������'RXEOH�VKDGRZ�WUDQVLW�RQ�-XSLWHU� 
-DQ�������0HUFXU\������6�RI�6DWXUQ� 
-DQ�������1HZ�0RRQ� 
-DQ�������'RXEOH�VKDGRZ�WUDQVLW�RI�-XSLWHU 
 
3ODQHWV 
0HUFXU\��:LOO�UHPDLQ�LQ�WKH�GDZQ�VN\�WKURXJKRXW�-DQXDU\�� 
9HQXV��7RR�FORVH�WR�WKH�6XQ�WR�EH�VHHQ�WKURXJKRXW�WKH�PRQWK��� 
0DUV��9LVLEOH�LQ�WKH�PRUQLQJ�VN\�� 
-XSLWHU��6LWXDWHG�LQ�FHQWUDO�/LEUD�IRU�WKH�ILUVW�SDUW�RI�WKH�PRQWK�� 
6DWXUQ��(PHUJLQJ�IURP�WKH�ODWH-'HFHPEHU�FRQMXQFWLRQ�ZLWK�WKH�6XQ�LQ�WKH�PRUQLQJ�VN\��'LIILFXOW�WR�EH�VHHQ�� 
8UDQXV��:HOO�SODFHV�LQ�HYHQLQJ�VN\�LQ�3LVFHV�� 
1HSWXQH��,Q�WKH�ZHVWHUQ�VN\�VHWWLQJ�LQ�WKH�ODWH�HYHQLQJ��:LOO�VSHQG�WKH�\HDU�EHWZHHQ�ODPEGD�DQG�$TXDULL�� 

6N\�(YHQWV�IRU�/DWH�'HFHPEHU�DQG�HDUO\�-DQXDU\ 

&URQ\Q�2EVHUYDWRU\�3XEOLF�1LJKWV�� 
([SORULQJ�WKH�6WDUV�	�6SHFLDO�(YHQWV�� 
1RYHPEHU���WK�—'HFHPEHU��WK������ 

%\�5REHUW�'XII 
 

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

 &ORXG\�VNLHV�DQG�GDPS�ZHDWKHU�JUHHWHG�VRPH����YLVL�
WRUV�WR�:HVWHUQ�8QLYHUVLW\¶V�&URQ\Q�2EVHUYDWRU\�3XEOLF�1LJKW��
0RQGD\��1RYHPEHU���WK�������������S�P���6LQFH�LW�ZDV�D�ZHHN�
GD\� SXEOLF� QLJKW�� WKHUH�ZDV� QR� VOLGH� SUHVHQWDWLRQ� DQG� YLVLWRUV�
VLPSO\� FLUFXODWHG� LQWR� WKH� OHFWXUH� URRP�� GRZQVWDLUV� LQWR� WKH�
³%ODFN� 5RRP´� DQG�³����V� 3HULRG� 5RRP�´� DQG� XSVWDLUV� LQWR�
WKH�GRPH���7KH\�ZHUH�ZHOFRPHG�E\�3URIHVVRU�-DQ�&DPL��JUDG�
XDWH�VWXGHQWV�$PDQGD�'H6RX]D�DQG�5LFKDUG�%ORFK��DQG�5$6&�
/RQGRQ�&HQWUH�PHPEHUV�(YHUHWW�&ODUN��3HWHU�-HGLFNH�DQG�%RE�
'XII� 
 3HWHU�JDYH�DQ�LQIRUPDO�WDON�WR���YLVLWRUV�LQ�WKH�OHFWXUH�
URRP�DQG�DQVZHUHG�TXHVWLRQV��FRXQWLQJ�YLVLWRUV�DV�WKH\�DUULYHG�
WKURXJKRXW�WKH�HYHQLQJ�� �+H�ODWHU�ZHQW�XSVWDLUV�LQWR�WKH�GRPH�
DQG�RXW�RQ�WR�WKH�REVHUYDWLRQ�GHFN���6LQFH�FORXG\�GDPS�ZHDWK�
HU�UXOHG�RXW�RSHQLQJ�WKH�GRPH��(YHUHWW�VHW�XS�WKH�REVHUYDWRU\¶V�
�-LQFK� �����FP�� 0HDGH� 6FKPLGW-&DVVHJUDLQ� ���PP� 3ORVVO�
H\HSLHFH�����;��LQVLGH�WKH�GRPH�VR�DV�WR�YLHZ�WKH�79�VFUHHQ�
LQ� WKH�:HVWHUQ�6SRUWV�	�5HFUHDWLRQ�&HQWHU�ZLQGRZV�� WKURXJK�
WKH�GRRU�WR�WKH�REVHUYDWLRQ�GHFN��� 
 'RZQVWDLUV� LQ� WKH�³%ODFN�5RRP´�$PDQGD�DQG�5LFK�
DUG� JDYH� GHPRQVWUDWLRQV� RI� WKH� ³7UDQVLW� 'HPR´� PRGHO—
VKRZLQJ�KRZ� WKH� WUDQVLW�GHWHFWLRQ�PHWKRG�ZRUNHG� IRU� ILQGLQJ�
H[WUD-VRODU� SODQHWV�� DV� ZHOO� DV� GHPRQVWUDWLRQV� RI� WKH�
³6SHFWURVFRS\�'HPR´�ZLWK� WKH�YLVLWRUV�SXWWLQJ�RQ�GLIIUDFWLRQ�
JUDWLQJ�JODVVHV�WR�YLHZ�WKH�VSHFWUD�RI���JDV�GLVFKDUJH�ODPSV�VHW�
RXW�RQ�WKH�WDEOH��LQFOXGLQJ��K\GURJHQ��KHOLXP��QHRQ�DQG�PHUFX�

U\�� �$PDQGD� DOVR� VKRZHG� YLVLWRUV� WKH� KLVWRULF�³����V�3HULRG�
5RRP�´� D� UHFUHDWLRQ�RI�'U��+��5��.LQJVWRQ¶V� ����� RIILFH� GH�
VLJQHG�E\�5$6&�/RQGRQ�&HQWUH�PHPEHU�0DUN�7RYH\� 
 %RE� WDONHG� WR�YLVLWRUV� LQ� WKH�GRPH�� VKRZHG�RQH� ODG\�
WKH�³����V�3HULRG�5RRP�´�DQG�DQVZHUHG�TXHVWLRQV���7KH�YLVL�
WRUV�ZHUH� JRQH� DQG� WKH� REVHUYDWRU\�ZDV� FORVHG� GRZQ� DURXQG�
�����S�P��DIWHU�DQ� LQWHUHVWLQJ�HYHQLQJ� OHDUQLQJ�DERXW�DVWURQR�
P\�DQG�WHOHVFRSHV��GHVSLWH�WKH�FORXG\�ZHDWKHU� 

([SORULQJ�WKH�6WDUV��'DG�&OXE�/RQGRQ�� 
7KXUVGD\��1RYHPEHU���WK������ 

 &ORXG\�VNLHV��ZLWK�VRPH�ZHW�VQRZ�IDOOLQJ��JUHHWHG����
YLVLWRUV�����FKLOGUHQ�DQG����DGXOWV��IURP�'DG�&OXE�/RQGRQ��IRU�
([SORULQJ� WKH�6WDUV�DW�:HVWHUQ�8QLYHUVLW\¶V�&URQ\Q�2EVHUYD�
WRU\�� 7KXUVGD\�� 1RYHPEHU� ��WK�� ������ ����� S�P�� � 7KH\� ZHUH�
ZHOFRPHG� E\� JUDGXDWH� VWXGHQWV� 'DQLHO� +DWILHOG� DQG� 9LUDMD�
.KDWX�� � 'DQLHO� SUHVHQWHG� WKH� GLJLWDO� VOLGH� SUHVHQWDWLRQ� ³2XU�
6RODU� 6\VWHP´� DQG� ILHOGHG� TXHVWLRQV�� � 7KLV� ZDV� IROORZHG� E\�
9LUDMD� GRLQJ� WKH� ³&UDWHU� ([SHULPHQW´� DFWLYLW\�� ZLWK� YDULRXV�
VL]H� EDOOV� EHLQJ� GURSSHG� LQWR� D� SDQ—SODFHG� RQ� WKH� IORRU—
ILOOHG� ZLWK� IORXU�� PL[HG� ZLWK� VRPH� FKRFRODWH� SRZGHU�� WR�
GHPRQVWUDWH�LPSDFW�FUDWHULQJ��� 
 6LQFH� FORXG\�� ZHW� VQRZ\�ZHDWKHU� UXOHG� RXW� RSHQLQJ�
WKH�GRPH��5$6&�/RQGRQ�&HQWUH�PHPEHU�%RE�'XII�VHW�XS�WKH�
REVHUYDWRU\¶V� �-LQFK� �����FP�� 0HDGH� 6FKPLGW-&DVVHJUDLQ�
���PP�3ORVVO�H\HSLHFH�����;�� LQVLGH� WKH�GRPH�VR�DV� WR�YLHZ�
WKH�79�VFUHHQ�LQ�WKH�:HVWHUQ�6SRUWV�	�5HFUHDWLRQ�&HQWHU�ZLQ�
GRZV��WKURXJK�WKH�GRRU�WR�WKH�REVHUYDWLRQ�GHFN���:KHQ�HYHU\�
ERG\�DUULYHG�XSVWDLUV�LQ�WKH�GRPH�%RE�JDYH�D�WDON�RQ�WKH�KLVWR�
U\� RI� WKH� &URQ\Q� 2EVHUYDWRU\� DQG� WHFKQLFDO� DVSHFWV� RI� WKH�
����FP� UHIUDFWRU�� LQFOXGLQJ� WKH�&DVVHJUDLQ� UHIOHFWRU� WHOHVFRSH�
DQG�6FKPLGW�FDPHUD�SLJJ\-EDFNHG�RQ�WKH�PDLQ�WHOHVFRSH���%RE�
DOVR�H[SODLQHG�WKH���FORFNV�RQ�WKH�REVHUYDWRU\¶V�HDVW�ZDOO�DQG�
WKH�GLIIHUHQFH�EHWZHHQ�6WDQGDUG�DQG�6LGHUHDO�7LPH���7KH�FKLO�
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'HFHPEHU����� 

 GUHQ� DQG� DGXOWV� OLQHG� XS� WR� YLHZ� WKURXJK� WKH� ����FP� 6FKPLGW-
&DVVHJUDLQ�DQG�DVNHG�TXHVWLRQV��� 
 7KH�YLVLWRUV�ZHUH�WKHQ�LQYLWHG�GRZQVWDLUV�LQWR�WKH�³%ODFN�
5RRP´� ZKHUH� 'DQLHO� GLG� WKH� ³6SHFWURVFRS\� 'HPR�´� ZLWK� WKH�
YLVLWRUV�SXWWLQJ�RQ�GLIIUDFWLRQ�JUDWLQJ�JODVVHV�WR�YLHZ�WKH�VSHFWUD�
RI� ��JDV�GLVFKDUJH� ODPSV� VHW� RXW� RQ� WKH� WDEOH�� LQFOXGLQJ�� K\GUR�
JHQ�� KHOLXP�� QHRQ� DQG� PHUFXU\�� � 7KH� YLVLWRUV� ZHUH� JRQH� E\�
DURXQG� ����� S�P�� DIWHU� DQ� HQMR\DEOH� HYHQLQJ� OHDUQLQJ� DERXW� DV�
WURQRP\� DQG� WHOHVFRSHV� GHVSLWH� WKH� FORXG\��ZHW� VQRZ\�ZHDWKHU���
7KH�REVHUYDWRU\�ZDV�FORVHG�GRZQ�DURXQG������S�P� 

([SORULQJ�WKH�6WDUV��+,*+�'D\�1RUWK�� 
1RYHPEHU���WK������ 

 $� FOHDU� VN\� JUHHWHG� ��� YLVLWRUV� ���� FKLOGUHQ� DQG� ���
DGXOWV�� IURP� WKH� KRPHVFKRRO� JURXS�� +,*+� 'D\� 1RUWK�� IRU� ([�
SORULQJ� WKH� 6WDUV� DW� :HVWHUQ� 8QLYHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\��
0RQGD\��1RYHPEHU���WK�������������S�P�� �7KH\�ZHUH�ZHOFRPHG�
E\� JUDGXDWH� VWXGHQWV� $PDQGD� 'H6RX]D� DQG� 'DQLHO� +DWILHOG���
$PDQGD�SUHVHQWHG�WKH�GLJLWDO�VOLGH�SUHVHQWDWLRQ�³&RQVWHOODWLRQV´�
DQG� ILHOGHG� TXHVWLRQV�� � 7KH� YLVLWRUV� ZHUH� WKHQ� GLYLGHG� LQWR� ��
JURXSV��ZLWK�RQH�JURXS�JRLQJ�XSVWDLUV�IRU�REVHUYLQJ�LQ�WKH�GRPH�
ZLWK�5$6&�/RQGRQ�&HQWUH�PHPEHUV�(YHUHWW�&ODUN�� ODWHU� MRLQHG�
E\�%RE�'XII��DQG�WKH�RWKHU�GRZQVWDLUV�LQWR�WKH�³%ODFN�5RRP´�IRU�
GHPRQVWUDWLRQV� RI� WKH� ³7UDQVLW� 'HPR´� DQG� ³6SHFWURVFRS\�
'HPR�´� �7KH���JURXSV�WKHQ�WUDGHG�SODFHV�EHWZHHQ�WKH�GRPH�DQG�
WKH�GRZQVWDLUV�³%ODFN�5RRP�´ 
 'RZQVWDLUV� LQ� WKH� ³%ODFN� 5RRP´� $PDQGD� GLG� WKH�
³7UDQVLW�'HPRQVWUDWLRQ´� DFWLYLW\� IRU� WKH� ILUVW� JURXS� RI� YLVLWRUV��
VKRZLQJ� WKHP� WKH� ³7UDQVLW� 'HPR´� PRGHO—GHPRQVWUDWLQJ� WKH�
WUDQVLW� GHWHFWLRQ� PHWKRG� IRU� ILQGLQJ� H[WUD-VRODU� SODQHWV�� � 7KH�
³7UDQVLW�'HPRQVWUDWLRQ´� ZDV� QRW� GRQH� IRU� WKH� VHFRQG� JURXS� RI�
YLVLWRUV���$PDQGD�GLG�WKH�³6SHFWURVFRS\�'HPR�´�IRU�ERWK�WKH�ILUVW�
DQG�VHFRQG�JURXSV��ZLWK�WKH�YLVLWRUV�SXWWLQJ�RQ�GLIIUDFWLRQ�JUDWLQJ�
JODVVHV�WR�YLHZ�WKH�VSHFWUD�RI���JDV�GLVFKDUJH�ODPSV�VHW�RXW�RQ�WKH�
WDEOH��LQFOXGLQJ��K\GURJHQ��KHOLXP��QHRQ�DQG�PHUFXU\� 
 8SVWDLUV� LQ� WKH� GRPH�� (YHUHWW� RSHUDWHG� WKH� ELJ� ����FP�
UHIUDFWRU�VKRZLQJ�WKH�ILUVW�JURXS�RI�YLVLWRUV�WKH�VWDUV�9HJD��0HDGH�
��PP� 6XSHU�:LGH� $QJOH� H\HSLHFH�� ���;�� DQG� &DSHOOD� ���PP�
(UIOH�H\HSLHFH����;���DQG�WKH�VHFRQG�JURXS��&DSHOOD����PP�(UIOH�
H\HSLHFH����;��DQG�9HJD��0HDGH���PP�6XSHU�:LGH�$QJOH�H\H�
SLHFH�� ���;��� � (YHUHWW� DOVR� VHW� XS� WKH� REVHUYDWRU\¶V� �-LQFK�
�����FP�� 0HDGH� 6FKPLGW-&DVVHJUDLQ� ���PP� 3ORVVO� H\HSLHFH��
���;��LQVLGH�WKH�GRPH�VR�DV�WR�YLHZ�WKH�79�VFUHHQ�LQ�WKH�:HVW�
HUQ�6SRUWV�	�5HFUHDWLRQ�&HQWHU�ZLQGRZV��WKURXJK�WKH�GRRU�WR�WKH�
REVHUYDWLRQ� GHFN�� � 7KH� YLVLWRUV� ZHUH� JRQH� E\� DURXQG� ����� S�P��
DIWHU� D� YHU\� HQMR\DEOH� HYHQLQJ� OHDUQLQJ� DERXW� DVWURQRP\� DQG�
YLHZLQJ�WKURXJK�WHOHVFRSHV� 

([SORULQJ�WKH�6WDUV��+,*+�'D\�1RUWK�� 
1RYHPEHU���WK������ 

 $� FOHDU� VN\� JUHHWHG� ��� YLVLWRUV� ���� FKLOGUHQ� DQG� ���
DGXOWV�� IURP� WKH� KRPHVFKRRO� JURXS�� +,*+� 'D\� 1RUWK�� IRU� ([�
SORULQJ� WKH� 6WDUV� DW� :HVWHUQ� 8QLYHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\��
0RQGD\��1RYHPEHU���WK�������������S�P�� �7KH\�ZHUH�ZHOFRPHG�
E\� JUDGXDWH� VWXGHQWV� $PDQGD� 'H6RX]D� DQG� 'DQLHO� +DWILHOG���
$PDQGD�SUHVHQWHG�WKH�GLJLWDO�VOLGH�SUHVHQWDWLRQ�³&RQVWHOODWLRQV´�
DQG� ILHOGHG� TXHVWLRQV�� � 7KH� YLVLWRUV� ZHUH� WKHQ� GLYLGHG� LQWR� ��
JURXSV��ZLWK�RQH�JURXS�JRLQJ�XSVWDLUV�IRU�REVHUYLQJ�LQ�WKH�GRPH�
ZLWK�5$6&�/RQGRQ�&HQWUH�PHPEHUV�(YHUHWW�&ODUN�� ODWHU� MRLQHG�
E\�%RE�'XII��DQG�WKH�RWKHU�GRZQVWDLUV�LQWR�WKH�³%ODFN�5RRP´�IRU�
GHPRQVWUDWLRQV� RI� WKH� ³7UDQVLW� 'HPR´� DQG� ³6SHFWURVFRS\�
'HPR�´� �7KH���JURXSV�WKHQ�WUDGHG�SODFHV�EHWZHHQ�WKH�GRPH�DQG�
WKH�GRZQVWDLUV�³%ODFN�5RRP�´ 

 'RZQVWDLUV� LQ� WKH� ³%ODFN� 5RRP´� $PDQGD� GLG� WKH�
³7UDQVLW�'HPRQVWUDWLRQ´� DFWLYLW\� IRU� WKH� ILUVW� JURXS� RI� YLVLWRUV��
VKRZLQJ� WKHP� WKH� ³7UDQVLW� 'HPR´� PRGHO—GHPRQVWUDWLQJ� WKH�
WUDQVLW� GHWHFWLRQ� PHWKRG� IRU� ILQGLQJ� H[WUD-VRODU� SODQHWV�� � 7KH�
³7UDQVLW�'HPRQVWUDWLRQ´� ZDV� QRW� GRQH� IRU� WKH� VHFRQG� JURXS� RI�
YLVLWRUV���$PDQGD�GLG�WKH�³6SHFWURVFRS\�'HPR�´�IRU�ERWK�WKH�ILUVW�
DQG�VHFRQG�JURXSV��ZLWK�WKH�YLVLWRUV�SXWWLQJ�RQ�GLIIUDFWLRQ�JUDWLQJ�
JODVVHV�WR�YLHZ�WKH�VSHFWUD�RI���JDV�GLVFKDUJH�ODPSV�VHW�RXW�RQ�WKH�
WDEOH��LQFOXGLQJ��K\GURJHQ��KHOLXP��QHRQ�DQG�PHUFXU\� 
 8SVWDLUV� LQ� WKH� GRPH�� (YHUHWW� RSHUDWHG� WKH� ELJ� ����FP�
UHIUDFWRU�VKRZLQJ�WKH�ILUVW�JURXS�RI�YLVLWRUV�WKH�VWDUV�9HJD��0HDGH�
��PP� 6XSHU�:LGH� $QJOH� H\HSLHFH�� ���;�� DQG� &DSHOOD� ���PP�
(UIOH�H\HSLHFH����;���DQG�WKH�VHFRQG�JURXS��&DSHOOD����PP�(UIOH�
H\HSLHFH����;��DQG�9HJD��0HDGH���PP�6XSHU�:LGH�$QJOH�H\H�
SLHFH�� ���;��� � (YHUHWW� DOVR� VHW� XS� WKH� REVHUYDWRU\¶V� �-LQFK�
�����FP�� 0HDGH� 6FKPLGW-&DVVHJUDLQ� ���PP� 3ORVVO� H\HSLHFH��
���;��LQVLGH�WKH�GRPH�VR�DV�WR�YLHZ�WKH�79�VFUHHQ�LQ�WKH�:HVW�
HUQ�6SRUWV�	�5HFUHDWLRQ�&HQWHU�ZLQGRZV��WKURXJK�WKH�GRRU�WR�WKH�
REVHUYDWLRQ� GHFN�� � 7KH� YLVLWRUV� ZHUH� JRQH� E\� DURXQG� ����� S�P��
DIWHU� D� YHU\� HQMR\DEOH� HYHQLQJ� OHDUQLQJ� DERXW� DVWURQRP\� DQG�
YLHZLQJ�WKURXJK�WHOHVFRSHV� 

:HVWHUQ�)DFXOW\�RI�6FLHQFH�'LVFRYHU\�:HHN�������
&URQ\Q�2EVHUYDWRU\��1RYHPEHU���WK������� 

 $�FOHDU� VN\� JUHHWHG� VRPH����YLVLWRUV� IURP� WKH�:HVWHUQ�
)DFXOW\�RI�6FLHQFH�'LVFRYHU\�:HHN�������IRU�D�6SHFLDO�(YHQW�DW�
:HVWHUQ� 8QLYHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\�� 0RQGD\�� 1RYHPEHU�
��WK������������—������S�P����7KLV�ZDV�IROORZLQJ�WKH�HDUOLHU�([�
SORULQJ�WKH�6WDUV�HYHQW�IRU�WKH�JURXS�+,*+�'D\�1RUWK��VFKHGXOHG��
����—����� S�P��� � 7KH\� ZHUH� ZHOFRPHG� E\� JUDGXDWH� VWXGHQW�
$PDQGD�'H6RX]D�ZKR� LQYLWHG� WKHP� WR� VLPSO\� FLUFXODWH� XSVWDLUV�
LQWR�WKH�GRPH�DQG�GRZQVWDLUV�LQWR�WKH�³%ODFN�5RRP´�DQG�³����V�
3HULRG�5RRP�´ 
 5$6&�/RQGRQ�&HQWUH�ZDV�UHSUHVHQWHG�E\�(YHUHWW�&ODUN��
%RE�'XII�DQG�3HWHU�-HGLFNH���(YHUHWW�DQG�3HWHU�VKRZHG�WKHP�WKH�
VWDU�9HJD�WKURXJK�WKH�ELJ�����FP�UHIUDFWRU�LQ�WKH�GRPH��XVLQJ�WKH�
0HDGH���PP�6XSHU�:LGH�$QJOH�����;��DQG���PP�(UIOH����;��
H\HSLHFHV�� �3HWHU�DOVR�JDYH�D�VN\� WRXU� WR�VRPH�RI� WKH�YLVLWRUV�RQ�
WKH�REVHUYDWLRQ�GHFN�RXWVLGH�WKH�GRPH�� �%RE�RSHUDWHG�WKH�REVHU�
YDWRU\¶V� �-LQFK� �����FP��0HDGH�6FKPLGW-&DVVHJUDLQ� �SODFHG� RQ�
WKH�REVHUYDWLRQ�GHFN�E\�(YHUHWW��DQG�VKRZHG�YLVLWRUV�WKH�³'RXEOH
-'RXEOH´� VWDU� V\VWHP� (SVLORQ� /\UDH�� XVLQJ� WKH� ����PP� 2UWKR�
H\HSLHFH�����;���DQG�WKH�VWDU�&DSHOOD�DQG�WKH�3OHLDGHV�VWDU�FOXVWHU�
�0�����XVLQJ�WKH���PP�3ORVVO�H\HSLHFH�����;����%RE�DOVR�WDONHG�
WR�WKH�YLVLWRUV�DQG�DQVZHUHG�TXHVWLRQV�DERXW�DVWURQRP\� 
 'RZQVWDLUV�LQ�WKH�³%ODFN�5RRP´�JUDGXDWH�VWXGHQW�'DQ�
LHO�+DWILHOG�JDYH�GHPRQVWUDWLRQV�RI�WKH�³7UDQVLW�'HPR´�PRGHO—
VKRZLQJ� KRZ� WKH� WUDQVLW� GHWHFWLRQ� PHWKRG� ZRUNHG� IRU� ILQGLQJ�
H[WUD-VRODU� SODQHWV�� DV� ZHOO� DV� GHPRQVWUDWLRQV� RI� WKH�
³6SHFWURVFRS\� 'HPR´� ZLWK� WKH� YLVLWRUV� SXWWLQJ� RQ� GLIIUDFWLRQ�
JUDWLQJ�JODVVHV� WR�YLHZ� WKH� VSHFWUD�RI���JDV�GLVFKDUJH� ODPSV�VHW�
RXW�RQ�WKH�WDEOH��LQFOXGLQJ��K\GURJHQ��KHOLXP��QHRQ�DQG�PHUFXU\���
%RE�FDPH�GRZQVWDLUV� IURP� WKH�REVHUYDWLRQ�GHFN�DQG�JDYH� VRPH�
YLVLWRUV�DQ�LQIRUPDO�WRXU�RI�WKH�KLVWRULF�³����V�3HULRG�5RRP�´�D�
UHFUHDWLRQ�RI�'U��+��5��.LQJVWRQ¶V������RIILFH�GHVLJQHG�E\�5$6&�
/RQGRQ�&HQWUH�PHPEHU�0DUN�7RYH\� 

 7KH�YLVLWRUV�ZHUH�JRQH�E\�DURXQG�������S�P��DIWHU�DQ�
HQMR\DEOH�HYHQLQJ�OHDUQLQJ�DERXW�DVWURQRP\�DQG�YLHZLQJ�WKURXJK�
WHOHVFRSHV�DQG�WKH�REVHUYDWRU\�ZDV�FORVHG�GRZQ�VKRUWO\�WKHUHDI�

WHU�



�� 

 

'HFHPEHU����� 

 ([SORULQJ�WKH�6WDUV��/HVWHU�%��3HDUVRQ�6FKRRO�IRU�WKH�$UWV��
1RYHPEHU���VW������ 

 $�FORXG\�VN\�ZLWK�UDLQ�JUHHWHG����YLVLWRUV�����FKLOGUHQ�
DQG����DGXOWV��IURP�WKH�/HVWHU�%��3HDUVRQ�6FKRRO�IRU�WKH�$UWV�
�*UDGH�����IRU�([SORULQJ�WKH�6WDUV�DW�:HVWHUQ�8QLYHUVLW\¶V�&URQ\Q�
2EVHUYDWRU\��7XHVGD\��1RYHPEHU���VW�������������S�P���7KH\�
ZHUH�ZHOFRPHG�E\�JUDGXDWH�VWXGHQWV�-HII�9DQNHUNKRYH�DQG�'DQ�
LHO�+DWILHOG���-HII�SUHVHQWHG�WKH�GLJLWDO�VOLGH�SUHVHQWDWLRQ�³2XU�
6RODU�6\VWHP´�DQG�ILHOGHG�TXHVWLRQV��+H�IROORZHG�WKLV�ZLWK�WKH�
DFWLYLW\�³.LWFKHQ�&RPHW�´�PDNLQJ�D�FRPHW�IURP�GU\�LFH�DQG�RWKHU�
PDWHULDOV�RQ�D�WDEOH�DW�WKH�IURQW�RI�WKH�OHFWXUH�URRP� 
 -HII� WKHQ� GLYLGHG� WKH� YLVLWRUV� LQWR� �� JURXSV� ZLWK� RQH�
JURXS�JRLQJ�XSVWDLUV� IRU�D� WRXU�RI� WKH�GRPH�ZLWK�5$6&�/RQGRQ�
&HQWUH�PHPEHUV�(YHUHWW�&ODUN�DQG�%RE�'XII��DQG�WKH�RWKHU�GRZQ�
VWDLUV�LQWR�WKH�³%ODFN�5RRP´�IRU�WKH�³6SHFWURVFRS\�'HPR�´��7KH�
��JURXSV�WKHQ�WUDGHG�SODFHV�EHWZHHQ�WKH�GRPH�DQG�WKH�GRZQVWDLUV�
³%ODFN�5RRP�´ 
 'RZQVWDLUV� LQ� WKH� ³%ODFN� 5RRP´� -HII� GLG� WKH�
³6SHFWURVFRS\� 'HPR�´� ZLWK� WKH� YLVLWRUV� SXWWLQJ� RQ� GLIIUDFWLRQ�
JUDWLQJ�JODVVHV� WR�YLHZ� WKH� VSHFWUD�RI���JDV�GLVFKDUJH� ODPSV�VHW�
RXW�RQ�WKH�WDEOH��LQFOXGLQJ��K\GURJHQ��KHOLXP��QHRQ�DQG�PHUFXU\���
7KH�³����V�3HULRG�5RRP�´�D�UHFUHDWLRQ�RI�'U��+��5��.LQJVWRQ¶V�
����� RIILFH� GHVLJQHG� E\� 5$6&� /RQGRQ� &HQWUH� PHPEHU� 0DUN�
7RYH\��ZDV�DOVR�RSHQ�IRU�LQVSHFWLRQ���-HII�JDYH���GHPRQVWUDWLRQV�
RI�WKH�³6SHFWURVFRS\�'HPR�´�RQH�WR�HDFK�JURXS� 
 6LQFH�FORXG\��UDLQ\�ZHDWKHU�UXOHG�RXW�RSHQLQJ�WKH�GRPH��
(YHUHWW�VHW�XS�WKH�REVHUYDWRU\¶V��-LQFK������FP��0HDGH�6FKPLGW-
&DVVHJUDLQ����PP�3ORVVO�H\HSLHFH����;��LQVLGH�WKH�GRPH�VR�DV�WR�
YLHZ� WKH�79� VFUHHQ� LQ� WKH�:HVWHUQ� 6SRUWV�	�5HFUHDWLRQ�&HQWHU�
ZLQGRZV��WKURXJK�WKH�GRRU�WR�WKH�REVHUYDWLRQ�GHFN�� �%RE�JDYH���
WDONV��RQH�WR�HDFK�JURXS�ZKHQ�WKH\�DUULYHG�XSVWDLUV��RQ�WKH�KLVWRU\�
RI� WKH� &URQ\Q� 2EVHUYDWRU\� DQG� WHFKQLFDO� DVSHFWV� RI� WKH� ELJ�
����FP� UHIUDFWRU�� H[SODLQLQJ� WKH� GLIIHUHQFH� EHWZHHQ� D� UHIUDFWRU�
DQG� UHIOHFWRU� WHOHVFRSH� DQG� FDOOLQJ� WKHLU� DWWHQWLRQ� WR� WKH� &DVVH�
JUDLQ� UHIOHFWRU� DQG� 6FKPLGW� FDPHUD� SLJJ\-EDFNHG� RQ� WKH� PDLQ�
WHOHVFRSH��DV�ZHOO�DV�WKH�����FP�6FKPLGW-&DVVHJUDLQ�VHW�XS�LQVLGH�
WKH�GRPH�� �%RE�DOVR�H[SODLQHG�WKH���FORFNV�RQ�WKH�REVHUYDWRU\¶V�
HDVW�ZDOO�DQG�WKH�GLIIHUHQFH�EHWZHHQ�6WDQGDUG�DQG�6LGHUHDO�7LPH� 
 7KH� YLVLWRUV� DVNHG� PDQ\� TXHVWLRQV� DV� WKH\� OLQHG� XS� WR�
YLHZ� WKRXJK� WKH� ����FP� 6FKPLGW-&DVVHJUDLQ� DQG� ZHUH� JRQH� E\�
����� S�P��� DIWHU� DQ� HQMR\DEOH� HYHQLQJ� OHDUQLQJ� DERXW� WKH� VRODU�
V\VWHP��FRPHWV��VSHFWURVFRS\�DQG�WHOHVFRSHV� 

([SORULQJ�WKH�6WDUV��6W��7KRPDV�$TXLQDV�&DWKROLF� 
6HFRQGDU\�6FKRRO��1RYHPEHU���QG������ 

 &ORXG\�VNLHV�JUHHWHG���YLVLWRUV��LQFOXGLQJ���VWXGHQWV�DQG�
RQH� WHDFKHU�� IURP� 6W�� 7KRPDV� $TXLQDV� &DWKROLF� 6HFRQGDU\�
6FKRRO� IRU� ([SORULQJ� WKH� 6WDUV� DW�:HVWHUQ� 8QLYHUVLW\¶V� &URQ\Q�
2EVHUYDWRU\��:HGQHVGD\��1RYHPEHU���QG�������������S�P����7KH�
�� VWXGHQWV� LQFOXGHG��� LQ�*UDGH-��DQG��� LQ�*UDGH-����� �*UDGXDWH�
VWXGHQW�-HII�9DQNHUNKRYH�SUHVHQWHG�WKH�VOLGH�SUHVHQWDWLRQ�³/LIH�LQ�
WKH�8QLYHUVH´�DQG�ILHOGHG�TXHVWLRQV�� �-HII�IROORZHG�WKLV�ZLWK�WKH�
DFWLYLW\�³7HOHVFRSH�.LWV�´� VKRZLQJ� VHYHUDO� VOLGHV� IURP� WKH� VOLGH�
SUHVHQWDWLRQ� ³7HOHVFRSHV�´� DQG� GLVWULEXWLQJ� VLPSOH� WHOHVFRSHV��
DOUHDG\� DVVHPEOHG� IURP� WKH� VPDOO� UHXVDEOH� NLWV�� IRU� WKH� VWXGHQWV�
H[DPLQH�DQG�DQVZHU�TXHVWLRQ� 
 5$6&�/RQGRQ�&HQWUH�ZDV�UHSUHVHQWHG�E\�(YHUHWW�&ODUN�
DQG�%RE�'XII�� � 6LQFH� FORXG\� VNLHV� UXOHG�RXW� RSHQLQJ� WKH� GRPH��
(YHUHWW�VHW�XS�WKH�REVHUYDWRU\¶V��-LQFK������FP��0HDGH�6FKPLGW-
&DVVHJUDLQ����PP�3ORVVO�H\HSLHFH����;��LQVLGH�WKH�GRPH�VR�DV�WR�
YLHZ� WKH�79� VFUHHQ� LQ� WKH�:HVWHUQ� 6SRUWV�	�5HFUHDWLRQ�&HQWHU�
ZLQGRZV��WKURXJK�WKH�GRRU�WR�WKH�REVHUYDWLRQ�GHFN���:KHQ�HYHU\�
ERG\�DUULYHG�XSVWDLUV�LQ�WKH�GRPH��%RE�JDYH�D�WDON�RQ�WKH�KLVWRU\�

RI� WKH� &URQ\Q� 2EVHUYDWRU\� DQG� WHFKQLFDO� DVSHFWV� RI� WKH� ELJ�
����FP� UHIUDFWRU�� H[SODLQLQJ� WKH� GLIIHUHQFH� EHWZHHQ� D� UHIUDFWRU�
DQG� UHIOHFWRU� WHOHVFRSH� DQG� FDOOLQJ� WKHLU� DWWHQWLRQ� WR� WKH� &DVVH�
JUDLQ� UHIOHFWRU� DQG� 6FKPLGW� FDPHUD� SLJJ\-EDFNHG� RQ� WKH� PDLQ�
WHOHVFRSH��DV�ZHOO�DV�WKH�����FP�6FKPLGW-&DVVHJUDLQ�VHW�XS�LQVLGH�
WKH�GRPH�� �%RE�DOVR�H[SODLQHG�WKH���FORFNV�RQ�WKH�REVHUYDWRU\¶V�
HDVW�ZDOO�DQG�WKH�GLIIHUHQFH�EHWZHHQ�6WDQGDUG�DQG�6LGHUHDO�7LPH� 
 %RE�KDXOHG�RXW�WKH�/RQGRQ�&HQWUH¶V�����FP�'REVRQLDQ�
IURP�WKH� VWRUDJH�URRP�WR�VKRZ� WKHP�KRZ�D�FODVVLFDO�1HZWRQLDQ�
UHIOHFWRU� WHOHVFRSH� ZRUNHG�� � 7KH� VWXGHQWV� DVNHG� TXHVWLRQV� DQG�
YLHZHG�WKH�79�VFUHHQ�LQ�WKH�:HVWHUQ�6SRUWV�	�5HFUHDWLRQ�&HQWHU�
WKURXJK�WKH�����FP�6FKPLGW-&DVVHJUDLQ���7KH�VWXGHQWV�ZHUH�JRQH�
E\� DURXQG� ����� S�P��� DQG� %RE� DQG� -HII� VKRZHG� WKH� WHDFKHU� WKH�
³����V� 3HULRG� 5RRP�´� DQG� WKH� ³7UDQVLW� 'HPR´� DQG�
³6SHFWURVFRS\�'HPR´� LQ� WKH�³%ODFN�5RRP�´� WR�FRQVLGHU� IRU� IX�
WXUH�FODVV�YLVLWV���7KH�REVHUYDWRU\�ZDV�FORVHG�DURXQG������S�P� 

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

 &ORXG\� VNLHV� ZLWK� VRPH� OLJKW� UDLQ� JUHHWHG� ��� RU� PRUH�
YLVLWRUV� WR� :HVWHUQ� 8QLYHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\� 3XEOLF�
1LJKW��6DWXUGD\��1RYHPEHU���WK�������������S�P�� �*UDGXDWH� VWX�
GHQW� -HII� 9DQNHUNKRYH� SUHVHQWHG� WKH� GLJLWDO� VOLGH� SUHVHQWDWLRQ�
³2XU� 6RODU� 6\VWHP´� DQG� ILHOGHG� TXHVWLRQV�� � 7KH� YLVLWRUV� ZHUH�
WKHQ� LQYLWHG� WR� JR� XSVWDLUV� LQWR� WKH� GRPH� RU� GRZQVWDLUV� LQWR� WKH�
³%ODFN� 5RRP�´� IRU� GHPRQVWUDWLRQV� RI� WKH� ³7UDQVLW� 'HPR´� DQG�
³6SHFWURVFRS\�'HPR�´�DQG�WRXUV�RI�WKH�³3HULRG�5RRPV�´ 
 5$6&�/RQGRQ�&HQWUH�ZDV�UHSUHVHQWHG�E\�(YHUHWW�&ODUN��
0DUN�7RYH\��%RE�'XII��3HWHU�-HGLFNH�DQG�'DOH�$UPVWURQJ��ZKR�
DUULYHG� ODWHU�� � 6LQFH� FORXG\� VNLHV� UXOHG� RXW� RSHQLQJ� WKH� GRPH��
(YHUHWW�VHW�XS�WKH�REVHUYDWRU\¶V��-LQFK������FP��0HDGH�6FKPLGW-
&DVVHJUDLQ����PP�3ORVVO�H\HSLHFH����;��LQVLGH�WKH�GRPH�VR�DV�WR�
YLHZ� WKH�79� VFUHHQ� LQ� WKH�:HVWHUQ� 6SRUWV�	�5HFUHDWLRQ�&HQWHU�
ZLQGRZV��WKURXJK�WKH�GRRU�WR�WKH�REVHUYDWLRQ�GHFN���3HRSOH�DVNHG�
TXHVWLRQV�DQG�%RE�KDXOHG�RXW�WKH�/RQGRQ�&HQWUH¶V�����FP�'RE�
VRQLDQ� WR� GHPRQVWUDWH� KRZ� D� FODVVLFDO�1HZWRQLDQ� UHIOHFWRU� WHOH�
VFRSH�ZRUNHG�� �%RE� JDYH� D� WDON� WR� RQH� JURXS� RI� YLVLWRUV� RQ� WKH�
KLVWRU\� RI� WKH� &URQ\Q� 2EVHUYDWRU\� DQG� WHFKQLFDO� DVSHFWV� RI� WKH�
ELJ� ����FP� UHIUDFWRU�� XVLQJ� WKH� ��PP�(UIOH� H\HSLHFH� ���;�� IRU�
GHPRQVWUDWLRQ�� �+H� H[SODLQHG� WKH�GLIIHUHQFH�EHWZHHQ� D� UHIUDFWRU�
DQG�UHIOHFWRU�WHOHVFRSH��SRLQWLQJ�RXW�WKH�&DVVHJUDLQ�UHIOHFWRU�WHOH�
VFRSH� DQG� 6FKPLGW� FDPHUD� SLJJ\-EDFNHG� RQ� WKH� ����FP� UHIUDF�
WRU—RSHQLQJ� DQG� FORVLQJ� WKH� VKXWWHU� RQ� WKH�6FKPLGW� FDPHUD� IRU�
GHPRQVWUDWLRQ���%RE�DOVR�H[SODLQHG�WKH���FORFNV�RQ�WKH�REVHUYDWR�
U\¶V� HDVW�ZDOO� DQG� WKH�GLIIHUHQFH�EHWZHHQ�6WDQGDUG� DQG�6LGHUHDO�
7LPH�� DV� ZHOO� DV� WKH� ����FP� 6FKPLGW-&DVVHJUDLQ� DQG� ����FP�
'REVRQLDQ�UHIOHFWRU�WHOHVFRSHV�VHW�XS�LQVLGH�WKH�GRPH� 
 'RZQVWDLUV� LQ� WKH� ³%ODFN� 5RRP´� -HII� GLG� GHPRQVWUD�
WLRQV� RI� WKH� ³7UDQVLW� 'HPRQVWUDWLRQ´� DFWLYLW\�� VKRZLQJ� YLVLWRUV�
WKH�³7UDQVLW�'HPR´�PRGHO—GHPRQVWUDWLQJ� WKH� WUDQVLW� GHWHFWLRQ�
PHWKRG� IRU� ILQGLQJ� H[WUD-VRODU� SODQHWV�� � -HII� DOVR� GLG� WKH�
³6SHFWURVFRS\� 'HPR�´� ZLWK� WKH� YLVLWRUV� SXWWLQJ� RQ� GLIIUDFWLRQ�
JUDWLQJ�JODVVHV� WR�YLHZ� WKH� VSHFWUD�RI���JDV�GLVFKDUJH� ODPSV�VHW�
RXW�RQ�WKH�WDEOH��LQFOXGLQJ��K\GURJHQ��KHOLXP��QHRQ�DQG�PHUFXU\���
5$6&� /RQGRQ� &HQWUH� PHPEHU� 0DUN� 7RYH\�� JDYH� WRXUV� RI� WKH�
KLVWRULF�³����V� 3HULRG� 5RRP�´� D� UHFUHDWLRQ� RI�'U��+�� 5��.LQJ�
VWRQ¶V������RIILFH�� DQG� 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\� 
 7KH� YLVLWRUV� ZHUH� JRQH� E\� DURXQG� ����� S�P��� DIWHU� DQ�
HQMR\DEOH� HYHQLQJ� OHDUQLQJ� DERXW� DVWURQRP\� DQG� WHOHVFRSHV�� GH�
VSLWH�WKH�FORXG\��UDLQ\�ZHDWKHU� 



�� 

 

'HFHPEHU����� 

 ([SORULQJ�WKH�6WDUV����WK�/RQGRQ�%HDYHUV�� 
1RYHPEHU���WK������ 

 0RVWO\� FORXG\�� ODWHU� FOHDULQJ� VNLHV� JUHHWHG� ��� YLVLWRUV�
����FKLOGUHQ�DQG���DGXOWV��IURP�WKH���WK�/RQGRQ�%HDYHUV��IRU�([�
SORULQJ� WKH� 6WDUV� DW� :HVWHUQ� 8QLYHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\��
0RQGD\�1RYHPEHU���WK�������������S�P���*UDGXDWH�VWXGHQW�'DQ�
LHO� +DWILHOG� SUHVHQWHG� WKH� GLJLWDO� VOLGH� SUHVHQWDWLRQ�
³&RQVWHOODWLRQV´�DQG�ILHOGHG�TXHVWLRQV��� 
 5$6&�/RQGRQ�&HQWUH�ZDV�UHSUHVHQWHG�E\�(YHUHWW�&ODUN�
DQG�%RE�'XII���(YHUHWW�PDGH�UHDG\�WKH�ELJ�����FP�UHIUDFWRU�LQ�WKH�
GRPH��LQVWDOOLQJ�WKH���PP�(UIOH�H\HSLHFH����;���DQG�GLUHFWLQJ�LW�
WRZDUGV� WKH� RQH-GD\-SDVW-ILUVW-TXDUWHU� 0RRQ�� �:KHQ� HYHU\ERG\�
DUULYHG�XSVWDLUV� LQ� WKH�GRPH��(YHUHWW� DQG� WKH�%HDYHU� OHDGHUV� VX�
SHUYLVHG� DV� WKH� FKLOGUHQ� YLHZHG� WKH�0RRQ—ZKLFK�ZDV� SHULRGL�
FDOO\�REVFXUHG�E\� FORXGV—WKURXJK� WKH�����FP� UHIUDFWRU�� �:KHQ�
HYHU\ERG\�KDG�YLHZHG�WKH�0RRQ�DQG�WKH�VN\�EHJDQ�WR�FOHDU��(Y�
HUHWW� GLUHFWHG� WKH� ����FP� UHIUDFWRU� WR� VKRZ� WKHP� WKH� VWDU�9HJD��
ZKLFK�PDGH�D�ILQH�VLJKW�WKURXJK�WKH���PP�(UIOH�H\HSLHFH����;����
%RE� DQG� (YHUHWW� WDONHG� WR� WKH� YLVLWRUV� DQG� DQVZHUHG� TXHVWLRQV���
7KH�YLVLWRUV�ZHUH�JRQH�E\�DURXQG������S�P��DIWHU�DQG�LQWHUHVWLQJ�
DQG�HQMR\DEOH�HYHQLQJ�RI�DVWURQRP\� 

([SORULQJ�WKH�6WDUV��6W��$QWKRQ\�)UHQFK�,PPHUVLRQ�
&DWKROLF�6FKRRO��'HFHPEHU��WK������ 

 3DUWO\�FORXG\�VNLHV�JUHHWHG����YLVLWRUV�����FKLOGUHQ�DQG���
WHDFKHUV�� IURP� 6W�� $QWKRQ\� )UHQFK� ,PPHUVLRQ� &DWKROLF� 6FKRRO�
�*UDGH�����IRU�([SORULQJ�WKH�6WDUV�DW�:HVWHUQ�8QLYHUVLW\¶V�&URQ\Q�
2EVHUYDWRU\��:HGQHVGD\��'HFHPEHU��WK��������������D�P�—�����
S�P�� � *UDGXDWH� VWXGHQW� 9LUDMD� .KDWX� SUHVHQWHG� WKH� GLJLWDO� VOLGH�
SUHVHQWDWLRQ�³7KH�6PDOO�%RGLHV�LQ�2XU�6RODU�6\VWHP´�DQG�ILHOGHG�
TXHVWLRQV���6KH�IROORZHG�WKLV�ZLWK�WKH�DFWLYLW\�³.LWFKHQ�&RPHW�´�
PDNLQJ�D�FRPHW�IURP�GU\�LFH�DQG�RWKHU�PDWHULDOV�RQ�D�WDEOH�DW�WKH�
IURQW�RI�WKH�OHFWXUH�URRP� 
 5$6&�/RQGRQ�&HQWUH�PHPEHU�%RE�'XII�VHW�XS�WKH�RE�
VHUYDWRU\¶V� ��PP� &RURQDGR� +-$OSKD� 6RODU� 7HOHVFRSH� RQ� WKH�
2ULRQ� HTXDWRULDO�PRXQW� �XVHG�ZLWK�2ULRQ�$VWUR9LHZ��� UHIOHFWRU�
WHOHVFRSH��RQ�WKH�REVHUYDWLRQ�GHFN�RXWVLGH�WKH�GRPH���+H�XVHG�WKH�
&(0$;���PP� H\HSLHFH� ���;�� WR� ORFDWH� WKH� 6XQ� LQ� WKH� ��PP�
&RURQDGR¶V� ILHOG� RI� YLHZ� DQG� WKHQ� VZDSSHG� LQ� WKH� &(0$;�
��PP� H\HSLHFH� ���;�� IRU� D� EHWWHU� YLHZ� RI� VRODU� SURPLQHQFHV���
%RE� DOVR� VHW� XS� WKH� REVHUYDWRU\¶V� �-LQFK� �����FP�� 0HDGH�
6FKPLGW-&DVVHJUDLQ� ���PP�3ORVVO� H\HSLHFH����;��� LQVWDOOLQJ� WKH�
.HQGULFN�%DDGHU� ILOP�ZKLWH� OLJKW� VRODU� ILOWHU� RQ� WKH� IURQW� RI� WKH�
WHOHVFRSH� 
 :KHQ�HYHU\ERG\�DUULYHG�XSVWDLUV�LQ�WKH�GRPH��%RE�JDYH�
D� EULHI� WDON� RQ� WKH� KLVWRU\� RI� WKH�&URQ\Q�2EVHUYDWRU\� DQG� WHFK�
QLFDO�DVSHFWV�RI�WKH�ELJ�����FP�UHIUDFWRU��ZLWK�RQH�RI�WKH�WHDFKHUV�
LQYLWLQJ� WKH� FKLOGUHQ� WR ZDON� DURXQG� LQ� IURQW� RI� WKH� WHOHVFRSH� WR�
VHH� WKH� ����FP� REMHFWLYH� OHQV�� � %RE� XVHG� WKH� ��PP�(UIOH� H\H�
SLHFH�����;�� WR�GHPRQVWUDWH�KRZ� WKH�����FP�UHIUDFWRU� WHOHVFRSH�
ZRUNHG� DQG� H[SODLQHG� KRZ� PDJQLILFDWLRQ� ZDV� FDOFXODWHG�� � +H�
EULHIO\� RSHQHG� DQG� URWDWHG� WKH� GRPH� WR� GHPRQVWUDWH� KRZ� LW�
ZRUNHG��� 
 6LQFH�FORXGV�SHULRGLFDOO\�REVFXUHG� WKH�6XQ��9LUDMD�VXJ�
JHVWHG� SURFHHGLQJ� ZLWK� VRODU� REVHUYLQJ�� � 7KH� FKLOGUHQ� OLQHG� XS�
XQGHU� WHDFKHU�VXSHUYLVLRQ� WR�JR�RXW�RQ� WKH�REVHUYDWLRQ�GHFN�DQG�
YLHZ� WKH� 6XQ� WKURXJK� WKH� �� VRODU� ILOWHUHG� WHOHVFRSHV�� � 9LUDMD�
VKRZHG� WKHP� SURPLQHQFHV� RQ� WKH� HGJH� RI� WKH� 6XQ� WKURXJK� WKH�
��PP� &RURQDGR� +-$OSKD� 6RODU� 7HOHVFRSH� ���;�� DQG� %RE�
VKRZHG�WKHP�WKH�6XQ�LQ�ZKLWH�OLJKW�WKURXJK�WKH�����FP�6FKPLGW-
&DVVHJUDLQ� ���;��� ZLWK� WKH� .HQGULFN� %DDGHU� ILOP� VRODU� ILOWHU���
(YHU\ERG\�ZDV�JRQH�E\������S�P��DIWHU�DQ�HQMR\DEOH�REVHUYDWRU\�

YLVLW� WR� OHDUQ� DERXW� DVWURQRP\� DQG� YLHZ� WKH� 6XQ� WKURXJK� VRODU�
ILOWHUHG�WHOHVFRSHV� 

 


