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

)HEUXDU\����� 

8VHIXO�0DJQLILFDWLRQ�5DQJHV�IRU�9LVXDO�2EVHUYLQJ� 
&RPSLOHG�%\��1RUPDQ�0F&DOO 

 $Q\RQH�VWDUWLQJ�RXW�LQ�DVWURQRP\�ZRQGHUV�ZKHUH�WR�
VWDUW�ZKHQ�VHOHFWLQJ�H\HSLHFHV�IRU� WKHLU�QHZ�WHOHVFRSH�� �7KH�
SULPDU\� PLUURU� RU� REMHFWLYH� OHQV� JDWKHUV� WKH� OLJKW�� EXW� WKH�
H\HSLHFH� PDJQLILHV� WKH� LPDJH�� 7KHUHIRUH�� KLJK-TXDOLW\� H\H�
SLHFHV�DUH�RQH�RI�WKH�WZR�HVVHQWLDOV�UHTXLUHG�WR�DFKLHYH�VKDUS�
DQG� GHWDLOHG� YLHZV� RI� \RXU� QLJKWWLPH� REMHFW�� 3RRU� RSWLFV� DW�
HLWKHU�HQG�RI�WKH�WHOHVFRSH�UHVXOWV�LQ�OHVV-WKDQ-RSWLPDO�SHUIRU�
PDQFH��� 

(\HSLHFH�)RUPXODV� 
(\HSLHFH�IRUPXODH�DUH�XVHG�WR�FRPSXWH�WKH�FKDUDFWHULVWLFV�RI�
\RXU�WHOHVFRSH�DQG�H\HSLHFH�DUH�SURYLGHG�LQ�WKH�WDEOH�EHORZ��� 

)RFDO�/HQJWK� 
6HOHFWLQJ� D� VHW� RI�
H\HSLHFHV�EHVW�IRU�
\RXU� WHOHVFRSH�
DQG� EXGJHW� UH�
TXLUHV� XQGHU�
VWDQGLQJ� WKH�PHU�
LWV�RI�YDULRXV�H\H�
SLHFH� GHVLJQV��
7KH� PRVW� LP�
SRUWDQW� VSHFLILFD�
WLRQ� RI� DQ\� H\H�
SLHFH� LV� VLPSO\�
WKH�IRFDO�OHQJWK�� 
7KH� IRFDO� OHQJWK�

LV�PDUNHG�RQ�WKH�RXWVLGH�RI�WKH�H\HSLHFH���$�ORQJ�IRFDO�OHQJWK�
SURYLGHV�D�ORZ�SRZHU�RU�PDJQLILFDWLRQ�ZKLOH�D�VKRUWHU�IRFDO�
OHQJWK� SURYLGHV� D� JUHDWHU� DPRXQW� RI� PDJQLILFDWLRQ�� � 7KH�
VKRUWHU�WKH�IRFDO�OHQJWK�WKH�QDUURZHU�WKH�ILHOG�RI�YLHZ��)29��
DQG�WKH�VPDOOHU�WKH�UHJLRQ�RI�WKH�VN\�WKDW�FDQ�EH�REVHUYHG��� 

$SSDUHQW�)LHOG�RI�9LHZ 
 +RZ� PXFK� VN\� LV� VHHQ� WKURXJK� WKH� H\HSLHFH� GH�
SHQGV� RQ� WKH� PDJQLILFDWLRQ� LW� SURYLGHV� DQG� RQ� LWV� DSSDUHQW�
ILHOG�RI�YLGH��)29����7KH�DSSDUHQW�)29�GHSHQGV�RQ�WKH�RSWL�
FDO�GHVLJQ�RI�WKH�H\HSLHFH��7KH�DSSDUHQW�GLDPHWHU�RI�WKH�FLU�
FOH� �PHDVXUHG� LQ� GHJUHHV�� REVHUYHG� WKURXJK� WKH� H\HSLHFH� LV�
WKH� H\HSLHFH¶V� DSSDUHQW�)29�DQG� LV� VSHFLILHG�E\� WKH�PDQX�
IDFWXUHU�� 
 6WDQGDUG� 2UWKRVFRSLFV� DQG� 3O|VVOV� H\HSLHFHV� KDYH�
DSSDUHQW�ILHOGV�RI�YLHZ�RI����WR����GHJUHHV��:LGH-DQJOH�H\H�
SLHFHV� KDYH� ��� WR� ��-GHJUHH� )29¶V�� ([WUHPH� ZLGH-DQJOH�
1DJOHUV� DQG� 8OWUD� :LGHV�� KDYH� ��� WR� ���-GHJUHH� ILHOGV� RI�
YLHZ�� )RU� H[DPSOH�� WDNH� D� ��PP� 3O|VVO� ZLWK� D� ��-GHJUHH�
DSSDUHQW� )29�� RQ� DQ� �-LQFK� ������PP�� I���� 6FKPLGW-

&DVVHJUDLQ� KDV� D� PDJQLILFDWLRQ� RI� ����PP� �IRFDO� OHQJWK��
GLYLGHG�E\���PP� IRU� ������RU� DSSUR[LPDWHO\����[��$W� WKDW�
SRZHU�� LWV� DFWXDO� ILHOG� LV� DERXW� KDOI� D� GHJUHH� ���� GHJUHHV� ·�
����§�����GHJ���RU�MXVW�ZLGH�HQRXJK�WR�VHH�WKH�PRRQ�� 
 ,Q� WKH� LPDJH� EHORZ� FRPSDUHV� H\HSLHFHV� WKDW� KDYH�
DSSDUHQW�ILHOGV�RI������OHIW��DQG������ULJKW���7KH�XSSHU�LPDJ�
HV�VKRZ�WKH�GLIIHUHQFH�EHWZHHQ�H\HSLHFHV�WKDW�KDYH�WKH�VDPH�

IRFDO�OHQJWK�DQG�WKXV�WKH�VDPH�PDJQLILFDWLRQ�RQ�D�JLYHQ�WHOH�
VFRSH��+HUH� WKH� ODUJHU�DSSDUHQW� ILHOG� WUDQVODWHV� LQWR�D� ODUJHU�
WUXH�ILHOG�VKRZLQJ�PRUH�DUHD�RI�VN\��7KH�ORZHU�LPDJHV�FRYHU�
WKH� VDPH� ILHOG�� EXW� WKH� ULJKW� LPDJH� LV� DFKLHYHG� E\� XVLQJ� D�
VKRUWHU-IRFDO-OHQJWK��KLJKHU-PDJQLILFDWLRQ��H\HSLHFH�ZLWK�DQ�
���� DSSDUHQW� ILHOG�� ,Q� HDFK� FDVH�� WKH� ZLGHU� )29� SUHVHQWV� D�
PRUH�LPSUHVVLYH�YLHZ�� 

%DUUHO�'LDPHWHU 
 ,W�PD\�VHHP�RQO\�D�VPDOO�LQFUHDVH�WR�JR�IURP�D��ó-
LQFK�WR�D��-LQFK�H\HSLHFH�EDUUHO��EXW�WKH�ODWWHU�KDV�DQ�RSHQLQJ�
���SHUFHQW�ODUJHU�LQ�GLDPHWHU�DQG�DOPRVW�WKUHH�WLPHV�WKH�DUHD�

�&RQWLQXHG�RQ�SDJH��� 

Magnification = 
Objective focal length   
Eyepiece focal length   

f/number =  
Objective focal length   

Objective diameter   

True FOV =  
Eyepiece apparent FOV   

Magnification   

Exit pupil =  
Eyepiece focal length   

Objective f/number   

Dawes limit =  
4.56 arcseconds   

Objective dia. (inches)   
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)HEUXDU\����� 

 RI� WKH� IRUPHU��7KLV� VHWV� D� OLPLW� RQ� WKH� WUXH� ILHOG� �WKH� DPRXQW� RI�
VN\��YLVLEOH�ZLWK�D�WHOHVFRSH� 
 7DNH� IRU� H[DPSOH� DQ� �-LQFK� �����PP�� I���� 6FKPLGW-
&DVVHJUDLQ� ZLWK� D� �´� GLDPHWHU� ��PP� 3O|VVO� ZLWK� D� ��-GHJUHH�
)29���,Q�WKLV�FRQILJXUDWLRQ�WKH�PDJQLILFDWLRQ�LV������·���� ����
IRU�D�WUXH�)29�RI����·����RU�����GHJUHHV���%XW�IRU�D�W\SLFDO�����´�
H\HSLHFH��WKH�ZLGHVW�WUXH�)29�LV�DERXW�����GHJUHHV�� 

(\H�5HOLHI 
 (\H�UHOLHI� LV� WKH�GLVWDQFH�WKH�H\H�PXVW�EH�IURP�WKH�H\H�
SLHFH�RQ�RUGHU�WR�YLHZ�WKH�ZKROH�)29��:LWK�PRVW�H\HSLHFHV�WKH�
KLJKHU�WKH�SRZHU�WKH�VKRUWHU��DQG�OHVV�FRPIRUWDEOH��WKH�H\H�UHOLHI��
7\SLFDO�H\HSLHFHV�KDYH�DQ�H\H�UHOLHI�RI�DURXQG�����RI�WKHLU�IRFDO�
OHQJWK��$�ZLGH�DQJOH����ZLGH-DQJOH�RU����GHJUHH�XOWUD-ZLGH�H\H�
SLHFH�ZLWK����WR���PP�RI�H\H�UHOLHI�ZLOO�GHOLJKW�DQ\�YLHZHU�� 

$HVWKHWLF�3XUVXLW 
 2EVHUYDWLRQDO�DVWURQRP\�LV�DQ�DHVWKHWLF�SXUVXLW�IRU�PRVW�
DPDWHXUV�� ,W� VHHPV�SUHVXPSWXRXV� WR� WU\� WR�TXDQWLI\� KRZ�KLJK�RU�
ORZ�RQH�FDQ�JR��JLYHQ�WKH�YDULHW\�RI�LQVWUXPHQWV��VXEMHFWV��DWPRV�
SKHULF�FRQGLWLRQV��DQG�H\HVLJKW�WKDW�H[LVWV��,� WKLQN��KRZHYHU�� WKDW�
WZR�JHQHUDOL]DWLRQV�DUH�YDOLG�� 

· )RU�WKH�EHVW�ORZ-SRZHU�YLHZV��XVH�WKH�KLJKHVW�SRZHU�WKDW�
IUDPHV�WKH�VXEMHFW�� 

· )RU�WKH�EHVW�KLJK-SRZHU�YLHZV��XVH�WKH�ORZHVW�SRZHU�WKDW�
UHYHDOV�WKH�GHWDLO�\RX
UH�ORRNLQJ�IRU� 

/RZ�3RZHU�–�����WR����[�SHU�LQFK�RI�DSHUWXUH 
 /RZ�SRZHU�LV�XVHIXO�IRU�ILQGLQJ�REMHFWV�DQG�IRU�REVHUY�
LQJ�RQHV�RI�ODUJH�DQJXODU�VL]H�OLNH�RSHQ�FOXVWHUV��ODUJH�IDLQW�QHEX�
ODH��RU�VRPH�ODUJHU�JDOD[LHV��)RU�OXQDU�ZRUN��LW�LV�JHQHUDOO\�VRPH�
ZKDW�RQ�WKH�ORZ�VLGH��EXW�FDQ�VKRZ�WKH�FUHVFHQW�PRRQ�ZLWK�EDFN�
JURXQG�VWDUILHOGV�ZHOO��7KLV�LV�DOVR�WKH�UDQJH�ZKHUH�1HEXOD�ILOWHUV�
WHQG�WR�SHUIRUP�WKH�EHVW��� 

0HGLXP�3RZHU�–���[�WR�����[�SHU�LQFK�RI�DSHUWXUH 
 0HGLXP�SRZHU�LV�XVHIXO�IRU�REVHUYLQJ�VRPHZKDW�VPDOOHU�
GHHS-VN\�REMHFWV�VXFK�DV�JDOD[LHV��VRPH�GLIIXVH�QHEXODH��VPDOOHU�
RSHQ�FOXVWHUV��DQG�PRGHUDWH�WR�ODUJH�SODQHWDU\�QHEXODH���$OVR�XVH�
IXO�LQ�DSHUWXUHV���LQFKHV�DQG�ODUJHU�IRU�JHWWLQJ�DW�OHDVW�SDUWLDO�UHVR�
OXWLRQ�RQ�WKH�EULJKWHVW�JOREXODU�VWDU�FOXVWHUV��2IWHQ�XVHG�LQ�PRGHU�
DWH�WR�ODUJH�DSHUWXUHV�IRU�GHWHFWLQJ�YHU\�VPDOO�JDOD[LHV�ZKLFK�PD\�
EH�LQYLVLEOH�DW� ORZ�SRZHUV�DQG�IRU�UHYHDOLQJ�GHWDLOV� LQ�VRPH�JDO�
D[LHV� OLNH� GDUN� ODQHV�� PRWWOLQJ�� DQG� VWDU-OLNH� QXFOHL�� � 0HGLXP�
SRZHU� LV� YHU\� XVHIXO� IRU� ZLGH� DUHD� YLHZV� RI� WKH� PRRQ�� RU� IRU�
VKRZLQJ�WKH�PRRQ�V\VWHPV�DQG�VRPH�RI�WKH�ODUJHU�IHDWXUHV�RI�WKH�
SODQHWV�� �$� UHFRPPHQGHG� JXLGHOLQH� LV� ��[� WR� ����[� SHU� LQFK� RI�
DSHUWXUH��L�H�����PP�WR����PP�RI�H[LW�SXSLO��� 

+LJK�3RZHU�–���[�WR�����[�SHU�LQFK�RI�DSHUWXUH 
$�YHU\�XVHIXO�SRZHU�UDQJH�IRU�REVHUYLQJ�ILQH�SODQHWDU\�DQG�OXQDU�
GHWDLO��7KLV�LV�WKH�UDQJH�ZKHUH�WKH�IXOO�WKHRUHWLFDO�UHVROYLQJ�SRZHU�
RI�WKH�WHOHVFRSH�LV�EHFRPLQJ�YLVLEOH��$OVR�XVHIXO�IRU�JHWWLQJ�EHWWHU�
VWDU� UHVROXWLRQ� LQ� WLJKW� JOREXODU� FOXVWHUV� RU� IRU� YLHZLQJ� GHWDLO� LQ�
WKH� VPDOOHU� SODQHWDU\� QHEXODH�� DV� ZHOO� DV� UHVROYLQJ� WLJKW� GRXEOH�
VWDUV�� 7KLV� SRZHU� UDQJH� LV� VRPHWLPHV� FRPSURPLVHG� LQ� DSHUWXUHV�
ODUJHU� WKDQ� �� LQFKHV� E\� VHHLQJ� HIIHFWV� �LH�� GLVWXUEDQFHV� LQ� WKH�
(DUWK
V�DWPRVSKHUH�ZKLFK�FDQ�EOXU�ILQH�GHWDLO��� 

9HU\�+LJK�3RZHU�–���[�WR�����[�SHU�LQFK�RI�DSHUWXUH� 
 9HU\� KLJK� SRZHU� LV� XVHIXO� IRU� VWXG\� RI� FHUWDLQ� VSHFLILF�
SODQHWDU\�GHWDLOV�DQG�UHVROYLQJ�GRXEOH�VWDUV�QHDU�RU�MXVW�DERYH�WKH�
UHVROXWLRQ� OLPLW� RI� WKH� LQVWUXPHQW�� $OVR� XVHIXO� IRU� UHVROYLQJ� WKH�
FRUHV�RI�VRPH�YHU\�WLJKW�JOREXODU�FOXVWHUV�RU�IRU�GHWHFWLQJ�WKH�ILQ�

HU� GHWDLO� DQG� IDLQW� FHQWUDO� VWDUV� LQ� WKH� VPDOOHU� SODQHWDU\� QHEXODH��
4XLWH�XVHIXO�IRU�WHOHVFRSH�FROOLPDWLRQ�WHVWV�RU�URXJK�VWDU-WHVWLQJ� 
7KLV�SRZHU�UDQJH�LV�QRW�DV�IUHTXHQWO\�XVDEOH�ZLWK�ODUJHU�DSHUWXUHV�
GXH� WR� VHHLQJ� GLVWXUEDQFHV�� )RU� SODQHWDU\� YLHZLQJ�� H\H� GHIHFWV�
OLNH�PRWHV� DQG� IORDWHUV� �DORQJ�ZLWK� WKH� VRPHZKDW� ORZHU� RYHUDOO�
OLJKW�OHYHO���EHJLQ�WR�EHFRPH�YLVLEOH�DQG�VOLJKWO\�DQQR\LQJ�LQ�WKH�
XSSHU�KDOI�RI�WKLV�UDQJH� 

([WUHPH�3RZHU�–���[�WR���[�SHU�LQFK� 
 ([WUHPH� SRZHU� LV�PDLQO\� XVHG� IRU� UHVROXWLRQ� RI� GRXEOH�
VWDUV� DW� WKH� UHVROXWLRQ� OLPLW� RI� WKH� LQVWUXPHQW�� RU� IRU� GHWHFWLQJ�
HORQJDWLRQ�RI�XQUHVROYHG�GRXEOHV��3RZHUV�XS�WR���[�SHU�LQFK�DUH�
VRPHWLPHV� XVDEOH� LQ� UDWKHU� VPDOO� LQVWUXPHQWV� IRU� PDNLQJ� JURVV�
SODQHWDU\�GHWDLO�HDVLHU�IRU�EHJLQQHUV�WR�VHH��LH��-XSLWHU
V�PDLQ�EHOWV�
RU�WKH�&DVVLQL�'LYLVLRQ�LQ�6DWXUQ
V�ULQJV���7KLV�SRZHU�UDQJH�LV�QRW�
RIWHQ�XVHG� LQ�DSHUWXUHV�DERYH��� LQFKHV�GXH� WR�VHHLQJ� OLPLWDWLRQV��
DQG� UHTXLUHV� YHU\� JRRG� RSWLFDO� TXDOLW\� LQ� WKH� LQVWUXPHQW�� (YHQ�
ZKHQ� FRQGLWLRQV� DUH� JRRG�� OXQDU� DQG� SODQHWDU\� YLHZV� XVLQJ� WKLV�
SRZHU� UDQJH� FDQ� VRPHWLPHV� VHHP� OHVV� SOHDVLQJ� RYHUDOO� WKDQ� DW�
VRPHZKDW� ORZHU�SRZHUV�GXH� WR� WKH� ORZHU� OLJKW� LQWHQVLW\� DQG� LQ�
FUHDVLQJ�LQWHUIHUHQFH�IURP�H\H�GHIHFWV�OLNH�IORDWHUV��+RZHYHU��WKLV�
UDQJH� FDQ�EH� VRPHZKDW� XVHIXO� IRU� FHUWDLQ� VSHFLILF� WDUJHWV� RU� GH�
WDLOV� ZKLFK� UHTXLUH� H[WUHPH� VFDOH�� ([DPSOHV� LQFOXGH� �IRU� ODUJH�
DSHUWXUHV�� VHHLQJ� (QFNH
V� 'LYLVLRQ� LQ� 6DWXUQ
V� ULQJV�� WKH� FHQWUDO�
VWDU� LQ�0����GHWDLO� LQ�VRPH�EULJKWHU�SODQHWDU\�QHEXODH��RU�IRU�UH�
VROYLQJ�D�IHZ�VPDOO�VSHFLILF�OXQDU�GHWDLOV�� 

6XPPDU\ 
 6R�ZKLFK�H\HSLHFHV�WR�JHW"��)LUVWO\��D�JRRG�UXOH�RI�WKXPE�
LV�WR�NQRZ�WKH�PD[LPXP�XVHIXO�PDJQLILFDWLRQ�IRU�\RXU�WHOHVFRSH��
<RX�FDQ� ILJXUH� WKDW�RXW�E\�PXOWLSO\LQJ�\RXU� VFRSH
V�DSHUWXUH�E\�
���� �H[�� �LQ�� [� �� ���[��� 7KDW� ZLOO� JLYH� \RX� WKH� KLJKHVW� XVHIXO�
PDJQLILFDWLRQ� IRU� \RXU� VFRSH��YLHZLQJ�FRQGLWLRQV�QRW�ZLWKVWDQG�
LQJ�� 7KHQ� IRU� H\HSLHFHV�� D� JRRG� UHFRPPHQGDWLRQ� LV� RQH� LQ� WKH�
ORZ��PHGLXP��DQG�KLJK-SRZHU�UDQJHV�WR�VWDUW�RXW�ZLWK���2U�DOWHU�
QDWHO\��WZR�H\HSLHFHV�DQG�D��[�RU����[�%DUORZ�WKDW�HQGV�XS�FRYHU�
LQJ�WKH�ORZ��PHGLXP��KLJK�DQG�YHU\�KLJK-SRZHU�UDQJHV�� 
&OHDU�VNLHV�WR�\RX� 

 
 

 
)LQJDO�'DUN�6N\�2EVHUYLQJ�6LWH 
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)HEUXDU\����� 

)HE�����0HUFXU\�LQ�VXSHULRU�FRQMXQFWLRQ� 
)HE������)LUVW�TXDUWHU��$OGHEDUDQ������6�RI�0RRQ��RFFXOWDWLRQ 
)HE������$OJRO�DW�PLQLPXP� 
0DU������5HJXOXV������6�RI�0RRQ��RFFXOWDWLRQ� 
0DU������)XOO�0RRQ 
0DU������=RGLDFDO�OLJKW�YLVLEOH�LQ�1�ODW��,Q�:�DIWHU�WZLOLJKW�IRU�QH[W���ZHHNV 
0DU������0HUFXU\������1�RI�9HQXV� 
0DU������/DVW�TXDUWHU� 
3ODQHWV 
0HUFXU\��(PHUJHV�LQ�WKH�HYHQLQJ�VN\�HDUO\�LQ�WKH�PRQWK� 
9HQXV��*UDGXDOO\�HPHUJLQJ�LQWR�WKH�HYHQLQJ�VN\�ZKHUH�LW�ZLOO�HQMR\�ILQH�DSSDULWLRQ�
ULJKW�LQWR�WKH�DXWXPQ� 
0DUV���3DVVHV�IURP�6FRUSLXV�LQW�6DJLWWDULXV�DQG�JUDGXDOO\�FORVHV�WKH�JDS�RQ�6DWXUQ�IRU�WKH�UHPDLQGHU�RI�WKH�PRQWK� 
-XSLWHU��5HDFKHV�LWV�ILUVW�VWDWLRQDU\�SRLQW�RQ�WKH��WK�DQG�EHJLQV�LWV�UHWURJUDGH�PRWLRQ�DPRQJ�VWDUV�RI�/LEUD� 
6DWXUQ��&DQ�EH�VHHQ�ORZ�LQ�WKH�6(�LQ�PRUQLQJ�VN\�� 
8UDQXV��&DQ�EH�IRXQG�LQ�WKH�HDUO\�HYHQLQJ�VN\�ZLWK�LQFUHDVLQJ�GLIILFXOW\�DV�LW�DSSURDFKHV�LWV�$SULO�FRQMXQFWLRQ� 
1HSWXQH��5HPDLQV�WRR�FORVH�WR�WKH�6XQ�WR�EH�VHHQ�DOO�PRQWK�� 
 

5�$�6�&��/RQGRQ�&HQWUH�/LEUDU\�—�%RRNV�RI�WKH�0RQWK��)HEUXDU\����� 
%\�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�)HEUXDU\������DUH�DV�IROORZV� 

· ,Q�6HDUFK�RI�7LPH��-RXUQH\V�$ORQJ�D�&XULRXV�'LPHQVLRQ��E\�'DQ�)DON���F������ 

· 7KH�6FLHQFH�RI�6KDNHVSHDUH��$�1HZ�/RRN�DW�WKH�3OD\ZULJKW¶V�8QLYHUVH��E\�'DQ�)DON���&���� 

· /RRNLQJ�8S��D�+LVWRU\�RI�WKH�5R\DO�$VWURQRPLFDO�6RFLHW\�RI�&DQDGD��E\�5��3HWHU�%URXJKWRQ���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� 

6N\�(YHQWV�IRU�/DWH�)HEUXDU\�DQG�HDUO\�0DUFK 

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

-DQXDU\��WK—)HEUXDU\��WK������ 
%\�5REHUW�'XII 

 

([SORULQJ�WKH�6WDUV��eFROH�VHFRQGDLUH� 
*DEULHO-'XPRQW��-DQXDU\��WK������ 

 $�SDUWO\�FORXG\ VN\�JUHHWHG ���YLVLWRUV�����VWXGHQWV�DQG�
�� WHDFKHU�� IURP�eFROH�VHFRQGDLUH�*DEULHO-'XPRQW�� IRU�([SORULQJ�
WKH� 6WDUV� DW�:HVWHUQ�8QLYHUVLW\¶V�&URQ\Q�2EVHUYDWRU\�� 7XHVGD\��
-DQXDU\� �WK�� ������ ����—����� S�P�� *UDGXDWH� VWXGHQW� -HII�
9DQNHUNKRYH� SUHVHQWHG� WKH� GLJLWDO� VOLGH� SUHVHQWDWLRQ�³*DOD[LHV´�
DQG�SODQQHG�WR�IROORZ�WKLV�ZLWK�WKH�DFWLYLW\�³7HOHVFRSH�.LWV�´ 
 7KLV� ([SORULQJ� WKH� 6WDUV� HYHQW� ZDV� HQGHG� HDUO\�� ZKHQ�
5$6&� /RQGRQ� &HQWUH� PHPEHU� %RE� 'XII—ZKR� DUULYHG� VKRUWO\�
DIWHU�-HII�EHJDQ�KLV�VOLGH�SUHVHQWDWLRQ—IRXQG�WKDW�D�IUR]HQ�ZDWHU�
SLSH�KDG�EURNHQ�LQ�WKH�GDUNURRP��DQG�ZDV�EHJLQQLQJ�WR�IORRG�WKH�
REVHUYDWRU\�GRPH�IORRU��� 
 -HII� ZDV� ZHOO� LQWR� KLV� VOLGH� SUHVHQWDWLRQ� ZKHQ� %RE� LQ�
IRUPHG�KLP�DQG�WKH�WHDFKHU�DQG�VWXGHQWV��WKDW�WKHUH�ZDV�D�IORRG�LQ�
WKH� GRPH�� � 7KH� VOLGH� SUHVHQWDWLRQ� ZDV� SURPSWO\� HQGHG� DQG� WKH�
³7HOHVFRSH� .LWV´� DFWLYLW\�ZDV� FDQFHOOHG�� � -HII� LPPHGLDWHO\� FRQ�
WDFWHG�FDPSXV�)DFLOLWLHV�0DQDJHPHQW�DQG�3URIHVVRU�-DQ�&DPL�RQ�
KLV� FHOO� SKRQH��7KH�ZDWHU� VRRQ�SRXUHG� IURP� WKH� GRPH�GRZQ� WKH�
VWDLUV� LQWR� WKH� EDVHPHQW� 7$� VWRUHURRP�� EDWKURRP� DQG� KHDWLQJ�
SODQW�URRP� 
 7KH�VFKRRO� WHDFKHU�DOVR�QRWLFHG�ZDWHU�SRXULQJ� IURP�WKH�
FHLOLQJ�LQWR�WKH�PDLQ�IORRU�EDWKURRP�EHVLGH�WKH�OHFWXUH�URRP��IURP�
WKH�GDUN�URRP�XSVWDLUV��7KH�VWXGHQWV�DQG�WHDFKHU�GHSDUWHG�DURXQG�

�����S�P��WR�DWWHQG�D�OHFWXUH�LQ�WKH�3K\VLFV�DQG�$VWURQRP\�%XLOG�
LQJ�E\�3URIHVVRU�5REHUW�&RFNFURIW� 
 $�FDPSXV�SROLFH�RIILFHU� DUULYHG�DQG�)DFLOLWLHV�0DQDJH�
PHQW�VWDII�PHPEHUV�FDPH�RYHU�DQG�VRRQ�EHJDQ�ZLSLQJ�XS�WKH�ZD�
WHU� LQ� WKH� GRPH� DQG� GRZQVWDLUV�ZLWK� VTXHHJHHV� DQG� SXPSV��7KH�
EDVHPHQW� KHDWLQJ URRP� �FRQQHFWHG� WR� WKH� FDPSXV� VWHDP�
SODQW� ZDV� IORRGHG� DORQJ� ZLWK� WKH� EDWKURRP� DQG� 7$� VXSSOLHV�
VWRUHURRP�� � -HII� DQG %RE� FOHDUHG� RXW� WKH� WHOHVFRSH� WULSRGV� DQG�
� WHOHVFRSH� FDUU\LQJ� FDVHV� IURP� WKH� GDUNURRP� IORRU��PRYLQJ� WKH�
WULSRGV� HYHQWXDOO\� GRZQVWDLUV� LQWR� WKH� ³����V� 3HULRG� 5RRP�´��
6RPH�ER[HV�IURP�WKH�EDVHPHQW�7$�VWRUHURRP�ZHUH�DOVR�UHPRYHG�
WR� WKH�³%ODFN�5RRP�´�7KLV� LQFOXGHG�WKH�ER[�FRQWDLQLQJ�WKH�IORXU�
DQG� FKRFRODWH� SRZGHU� IRU� WKH� ³&UDWHU� ([SHULPHQW�´�ZKLFK� KDG�
EHFRPH�ZHW��ZLWK�WKH�FRQWHQWV�EHLQJ�UHPRYHG�WR�D�GU\�ER[�� 

&URQ\Q�2EVHUYDWRU\�:HHNGD\�3XEOLF�1LJKW��0RQGD\� 
-DQXDU\���WK������ 

 $� FORXG\� VN\� ZLWK� VRPH� OLJKW� VQRZ� JUHHWHG� ��� YLVLWRUV�
�LQFOXGLQJ� �� FKLOGUHQ�� WR�:HVWHUQ� 8QLYHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\�
:HHNGD\�3XEOLF�1LJKW��0RQGD\��-DQXDU\���WK�������������S�P���6LQFH�
WKHUH� ZDV� QR� VOLGH� SUHVHQWDWLRQ�� JUDGXDWH� VWXGHQW� $PDQGD� 'H6RX]D�
JUHHWHG� YLVLWRUV� DQG� GLUHFWHG� WKHP� XSVWDLUV� LQWR� WKH� GRPH�� � 6KH�
VKRZHG� RQH� JURXS� WKH� ³6SHFWURVFRS\� 'HPR�´� GRZQVWDLUV� LQ� WKH�
³%ODFN�5RRP�´��$PDQGD�FRXQWHG����YLVLWRUV�IRU�WKH�HYHQLQJ�� 

 5$6&� /RQGRQ� &HQWUH� ZDV� UHSUHVHQWHG� E\� (YHUHWW�
&ODUN�� ODWHU� MRLQHG� E\�%RE�'XII�� � 6LQFH� VQRZ\�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�:HVW�
HUQ�6SRUWV�	�5HFUHDWLRQ�&HQWHU�ZLQGRZV��WKURXJK�WKH�GRRU�WR�



�� 

 

)HEUXDU\����� 

 WKH� REVHUYDWLRQ� GHFN�� � (YHUHWW� JDYH� LQWHUHVWHG� YLVLWRUV� �� ³6WDU�
)LQGHU´�SODQLVSKHUHV�DQG���³0RRQ�*D]HUV¶�*XLGH´�FDUGV� 
 'RZQVWDLUV� LQ� WKH� ³%ODFN� 5RRP´� $PDQGD� GLG� WKH�
³6SHFWURVFRS\�'HPR�´� IRU���YLVLWRUV��ZKR�SXW�RQ� WKH�GLIIUDFWLRQ�
JUDWLQJ�JODVVHV� WR�YLHZ� WKH� VSHFWUD�RI���JDV�GLVFKDUJH� ODPSV�VHW�
RXW�RQ�WKH�WDEOH��LQFOXGLQJ��K\GURJHQ��KHOLXP��QHRQ�DQG�PHUFXU\���
$PDQGD�JDYH�RQH�RI�WKH�REVHUYDWRU\¶V�VRODU�HFOLSVH�JODVVHV�WR�DQ�
LQWHUHVWHG�YLVLWRU���7KH�REVHUYDWRU\�ZDV�FORVHG�GRZQ�DURXQG������
S�P�� DIWHU� DQ� LQWHUHVWLQJ� HYHQLQJ� IRU� WKH� YLVLWRUV�� OHDUQLQJ� DERXW�
DVWURQRP\��GHVSLWH�WKH�XQIDYRXUDEOH�ZHDWKHU� 
([SORULQJ�WKH�6WDUV��/RQGRQ�6WDUJD]HUV��-DQXDU\���WK������ 
 $� FORXG\� VN\� ZLWK� VRPH� OLJKW� VQRZ� JUHHWHG� �� YLVLWRUV�
IURP� WKH�/RQGRQ�6WDUJD]HUV�� IRU�([SORULQJ� WKH�6WDUV� DW�:HVWHUQ�
8QLYHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\�� 7XHVGD\�� -DQXDU\� ��WK�� ������
����� S�P�� � *UDGXDWH� VWXGHQW� 9LUDMD� .KDWX� SUHVHQWHG� WKH� GLJLWDO�
VOLGH�SUHVHQWDWLRQ�³*DOD[LHV´�DQG�ILHOGHG�TXHVWLRQV���7KH�YLVLWRUV�
ZHUH�WKHQ�LQYLWHG�GRZQVWDLUV�LQWR�WKH�³%ODFN�5RRP�´�ZKHUH�9LUD�
MD� GLG� WKH� ³7UDQVLW� 'HPRQVWUDWLRQ´� DFWLYLW\�� VKRZLQJ� WKHP� WKH�
³7UDQVLW� 'HPR´� PRGHO—GHPRQVWUDWLQJ� WKH� WUDQVLW� GHWHFWLRQ�
PHWKRG�IRU�ILQGLQJ�H[WUD-VRODU�SODQHWV��� 
 5$6&�/RQGRQ�&HQWUH�ZDV�UHSUHVHQWHG�E\�(YHUHWW�&ODUN��
ODWHU�MRLQHG�E\�%RE�'XII��ZKR�DUULYHG�DURXQG������S�P���7KH�YLVL�
WRUV�ZHUH� JLYHQ� D� WRXU� RI� WKH� ELJ� ����FP� UHIUDFWRU� LQ� WKH� GRPH��
ZKLFK�UHPDLQHG�FORVHG�GXH�WR�WKH�VQRZ\�FRQGLWLRQV���7KH�/RQGRQ�
&HQWUH¶V�����FP�'REVRQLDQ�ZDV�KDXOHG�RXW�RI� WKH�VWRUHURRP�IRU�
GHPRQVWUDWLRQ�� �(YHUHWW�GLVWULEXWHG���³6WDU�)LQGHU´�SODQLVSKHUHV�
WR�WKH�YLVLWRUV���7KH�YLVLWRUV�ZHUH�JRQH�E\�DURXQG������S�P��DIWHU�
DQ� LQWHUHVWLQJ� DQG� HQMR\DEOH� HYHQLQJ� OHDUQLQJ� DERXW� DVWURQRP\�
DQG�WHOHVFRSHV��GHVSLWH�WKH�FORXG\�VQRZ\�ZHDWKHU�� 

([SORULQJ�WKH�6WDUV��/RQGRQ���WK�*XLGH�8QLW�� 
-DQXDU\���QG������ 

 $�FORXG\�VN\�ZLWK�UDLQ�JUHHWHG����YLVLWRUV�����FKLOGUHQ�
DQG���DGXOWV��IURP�WKH�/RQGRQ���WK�*XLGH�8QLW�IRU�([SORULQJ�WKH�
6WDUV�DW�:HVWHUQ�8QLYHUVLW\¶V�&URQ\Q�2EVHUYDWRU\��0RQGD\��-DQ�
XDU\���QG�������������S�P���*UDGXDWH�VWXGHQW�'DQLHO�+DWILHOG�SUH�
VHQWHG�WKH�GLJLWDO�VOLGH�SUHVHQWDWLRQ�³7KH�6FRXW���*XLGH�$VWURQR�
P\�%DGJH´�DQG�ILHOGHG�TXHVWLRQV���'DQ�IROORZHG�WKLV�ZLWK�WKH�
DFWLYLW\�³.LWFKHQ�&RPHW�´�PDNLQJ�D�FRPHW�IURP�GU\�LFH�DQG�RWKHU�
PDWHULDOV� 
 7KLV�ZDV�IROORZHG�E\�D�WRXU�RI�WKH�GRPH�DQG�'DQ�
GHPRQVWUDWHG�WKH�ELJ�����FP�UHIUDFWRU���6LQFH�UDLQ\�ZHDWKHU�UXOHG�
RXW�RSHQLQJ�WKH�GRPH��5$6&�/RQGRQ�&HQWUH�PHPEHU�%RE�'XII�
JDYH�D�WDON�RQ�WKH�KLVWRU\�RI�WKH�&URQ\Q�2EVHUYDWRU\�DQG�VRPH�RI�
WKH�WHFKQLFDO�DVSHFWV�RI�WKH�ELJ�����FP�UHIUDFWRU��XVLQJ�WKH���PP�
(UIOH�H\HSLHFH�����;��IRU�GHPRQVWUDWLRQ���%RE�DOVR�H[SODLQHG�WKH�
6FKPLGW�&DPHUD�DQG�&DVVHJUDLQ�5HIOHFWRU�WHOHVFRSH�SLJJ\-
EDFNHG�RQ�WKH�����FP�UHIUDFWRU���+H�DOVR�H[SODLQHG�WKH���FORFNV�
RQ�WKH�HDVW�ZDOO�RI�WKH�REVHUYDWRU\�DQG�WKH�GLIIHUHQFH�EHWZHHQ�
6WDQGDUG�DQG�6LGHUHDO�7LPH��� 
 'DQ�WKHQ�EURXJKW�HYHU\ERG\�GRZQVWDLUV�LQWR�WKH�³%ODFN�
5RRP´�ZKHUH�KH�GLG�WKH�³6SHFWURVFRS\�'HPR�´�ZLWK�WKH�YLVLWRUV�
SXWWLQJ�RQ�WKH�GLIIUDFWLRQ�JUDWLQJ�JODVVHV�WR�YLHZ�WKH�VSHFWUD�RI���
JDV�GLVFKDUJH�ODPSV�VHW�RXW�RQ�WKH�WDEOH��LQFOXGLQJ��K\GURJHQ��
KHOLXP��QHRQ�DQG�PHUFXU\���7KH�YLVLWRUV�ZHUH�JRQH�E\�DURXQG�
�����S�P��DIWHU�DQ�LQWHUHVWLQJ�DQG�HQMR\DEOH�HYHQLQJ�OHDUQLQJ�
DERXW�DVWURQRP\��FRPHWV��WHOHVFRSHV�DQG�VSHFWURVFRS\��GHVSLWH�
WKH�XQIDYRXUDEOH�ZHDWKHU� 

([SORULQJ�WKH�6WDUV����WK�/RQGRQ�6SDUN�8QLW�� 
-DQXDU\���UG������ 

 $�FORXG\�VN\�ZLWK�D�OLJKW�GUL]]OH�RU�UDLQ�JUHHWHG����YLVL�
WRUV� ���� FKLOGUHQ� DQG���� DGXOWV� �� OHDGHUV�� IURP� WKH���WK�/RQGRQ�

6SDUN� 8QLW� IRU� ([SORULQJ� WKH� 6WDUV� DW� :HVWHUQ� 8QLYHUVLW\¶V�
&URQ\Q� 2EVHUYDWRU\�� 7XHVGD\�� -DQXDU\� ��UG�� ������ ����� S�P����
*UDGXDWH� VWXGHQW� -HII� 9DQNHUNKRYH� SUHVHQWHG� WKH� GLJLWDO� VOLGH�
SUHVHQWDWLRQ�³7KH�6FRXW� ��*XLGH�$VWURQRP\�%DGJH´�DQG� ILHOGHG�
TXHVWLRQV��� 
 -HII� IROORZHG� WKLV� E\� SUHVHQWLQJ� WKH� ³0DNH� <RXU� 2ZQ�
&RQVWHOODWLRQ´—SDUW�RI�WKH�DFWLYLW\�³0DNH�<RXU�2ZQ�&RQVWHOOD�
WLRQ� �� &RQVWHOODWLRQ� 'HWHFWLYH´—EXW� OHDYLQJ� RXW� WKH�
³&RQVWHOODWLRQ� 'HWHFWLYH�´� � +H� VKRZHG� WKH� VOLGH� ³+RZ� 0DQ\�
&RQVWHOODWLRQV"´� ZLWK� WKH� FKLOGUHQ� GUDZLQJ� WKHLU� RZQ� FRQVWHOOD�
WLRQV�E\�FRQQHFWLQJ�WKH�GRWV�RQ�D�JLYHQ�SDWWHUQ�RI�VWDUV�RQ�ZKLWH�
WUDQVSDUHQF\�VKHHWV�ZLWK�PDJLF�PDUNHUV��DQG�PDNLQJ�XS�WKHLU�RZQ�
FRQVWHOODWLRQ�VWRULHV� 
 5$6&� /RQGRQ� &HQWUH� ZDV� UHSUHVHQWHG� E\� %RE� 'XII�� � 6LQFH�
GDPS�UDLQ\�ZHDWKHU�UXOHG�RXW�RSHQLQJ�WKH�GRPH��%RE�VHW�XS�WKH�/RQGRQ�
&HQWUH¶V�����FP�'REVRQLDQ����PP�1DJOHU�H\HSLHFH����;��VR�DV�WR�YLHZ�
WKH�ZLQG�WXUELQH�RQ�WKH�(QJLQHHULQJ�EXLOGLQJ�IURP�LQVLGH�WKH�GRRU�WR�WKH�
REVHUYDWLRQ� GHFN�� � +H� DOVR� VHW� XS� WKH� REVHUYDWRU\¶V� 0HDGH� �-LQFK�
�����FP�� 6FKPLGW-&DVVHJUDLQ� ���PP� 3ORVVO� H\HSLHFH�� ��;�� 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�� -HII� H[SODLQHG�
VRPH�RI� WKH� WHFKQLFDO� IHDWXUHV�RI� WKH�ELJ�����FP�UHIUDFWRU�� �%RE�JDYH�D�
WDON� RQ� WKH� KLVWRU\� RI� WKH� REVHUYDWRU\� DQG� WHFKQLFDO� DVSHFWV� RI� WKH� ELJ�
����FP�UHIUDFWRU��XVLQJ�WKH���PP�(UIOH�H\HSLHFH�����;��IRU�GHPRQVWUD�
WLRQ���%RE�DOVR�H[SODLQHG�WKH�6FKPLGW�&DPHUD�DQG�&DVVHJUDLQ�5HIOHFWRU�
WHOHVFRSH�SLJJ\-EDFNHG�RQ�WKH�����FP�UHIUDFWRU���-HII�GHPRQVWUDWHG�KRZ�
WKH� GRPH� FRXOG�EH� URWDWHG� DQG�%RE� H[SODLQHG� WKH� �� FORFNV� RQ� WKH� HDVW�
ZDOO�RI�WKH�REVHUYDWRU\�DQG�WKH�GLIIHUHQFH�EHWZHHQ�6WDQGDUG�DQG�6LGHUHDO�
7LPH��� 

 %RE�VKRZHG�WKHP�WKH�����FP�'REVRQLDQ�DQG�����FP�6FKPLGW-
&DVVHJUDLQ�DQG�H[SODLQHG�WKH�GLIIHUHQFH�EHWZHHQ�D�UHIOHFWRU�DQG�UHIUDFWRU�
WHOHVFRSH���7KH�YLVLWRUV�ZHUH�WKHQ�LQYLWHG�WR�YLHZ�WKRXJK�WKH�WHOHVFRSHV��
ZLWK�-HII�VXSHUYLVLQJ�DV�WKH\�YLHZHG�WKH�79�VFUHHQ�LQ�WKH�:HVWHUQ�6SRUWV�
	�5HFUHDWLRQ�&HQWHU�ZLQGRZV� WKURXJK� WKH� ����FP�6FKPLGW-&DVVHJUDLQ�
DQG� %RE� VKRZLQJ� WKHP� WKH� ZLQG� WXUELQH� RQ� WKH� (QJLQHHULQJ� EXLOGLQJ�
WKURXJK�WKH�����FP�'REVRQLDQ���7KH�YLVLWRUV�ZHUH�JRQH�E\�DURXQG������
S�P���DIWHU�H[SUHVVLQJ�WKHLU�DSSUHFLDWLRQ�IRU�D�YHU\�LQWHUHVWLQJ�DQG�HQMR\�
DEOH�HYHQLQJ�OHDUQLQJ�DERXW�DVWURQRP\��FRQVWHOODWLRQV�DQG�WHOHVFRSHV� 

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

 $�SDUWO\�FORXG\��ODWHU�FOHDULQJ�VN\�JUHHWHG�DQ�HVWLPDWHG����
YLVLWRUV� WR� WKH� :HVWHUQ� 8QLYHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\� 3XEOLF�
1LJKW��6DWXUGD\��-DQXDU\���WK�������������S�P���*UDGXDWH�VWXGHQW�-HII�
9DQNHUNKRYH�PDGH� �� SUHVHQWDWLRQV� RI� KLV� GLJLWDO� VOLGH� SUHVHQWDWLRQ�
³:K\�FDQ¶W�,�VHH�DQ\�VWDUV� WRQLJKW"�� �$�ORRN�DW�(DUWK¶V�DWPRVSKHUH�
DQG�8:2¶V�UROH�LQ�WU\LQJ�WR�XQGHUVWDQG�LW�´��7KHUH�ZHUH����YLVLWRUV�
LQ� WKH� OHFWXUH� URRP� IRU� -HII¶V� ILUVW� VOLGH� SUHVHQWDWLRQ� DQG� ��� LQ� WKH�
GRPH�RU�MXVW�DUULYLQJ��DV�FRXQWHG�E\�5$6&�/RQGRQ�&HQWUH�PHPEHU�
%RE�'XII� DW� ����� S�P�� � 7KHUH�ZHUH� MXVW� �� SHRSOH� IRU� -HII¶V� VHFRQG�
SUHVHQWDWLRQ���,Q�DOO��WKHUH�ZHUH�DQ�HVWLPDWHG����YLVLWRUV�IRU�WKH�HYHQ�
LQJ��� 
 *UDGXDWH� VWXGHQW� 9LUDMD� .KDWX� RSHUDWHG� WKH� ELJ� ����FP�
UHIUDFWRU� LQ� WKH� GRPH� VKRZLQJ� YLVLWRUV� WKH� �-GD\V-SDVW-ILUVW� TXDUWHU�
JLEERXV� 0RRQ�� XVLQJ� WKH� ��PP� (UIOH� H\HSLHFH� ����;�� DQG� ODWHU�
VZDSSLQJ� LQ� WKH�0HDGH� ��PP�6XSHU�:LGH�$QJOH� H\HSLHFH� ����;��
IRU�D�EHWWHU�YLHZ���5$6&�/RQGRQ�&HQWUH�ZDV�UHSUHVHQWHG�E\�(YHUHWW�
&ODUN�� +HQU\� /HSDUVNDV� DQG� %RE� 'XII�� ODWHU� MRLQHG� E\� 'DOH� $UP�
VWURQJ��0DUN�7RYH\�DQG�(GLWK�7RYH\���(YHUHWW�VHW�XS�WKH�REVHUYDWR�
U\¶V��-LQFK������FP��0HDGH�6FKPLGW-&DVVHJUDLQ����PP�3ORVVO�H\H�
SLHFH�����;��LQVLGH�WKH�GRPH��DQG�%RE�VXSHUYLVHG�DV�YLVLWRUV�YLHZHG�
WKH�79�VFUHHQ�LQ�WKH�:HVWHUQ�6SRUWV�	�5HFUHDWLRQ�&HQWHU�ZLQGRZV��
WKURXJK� WKH� GRRU� WR� WKH� REVHUYDWLRQ� GHFN�� �$V� WKH� VN\� FOHDUHG�%RE�
DQG�'DOH�PRYHG�WKH�����FP�6FKPLGW-&DVVHJUDLQ�RXW�RQWR�WKH�REVHU�
YDWLRQ� GHFN� DQG� (YHUHWW� DOVR� VHW� XS� WKH� 5$6&� /RQGRQ� &HQWUH¶V�
����FP�'REVRQLDQ�� � 'DOH� RSHUDWHG� WKH� ����FP� 6FKPLGW-&DVVHJUDLQ�



�� 

 

)HEUXDU\����� 

 VKRZLQJ� YLVLWRUV� WKH� 2ULRQ� 1HEXOD� �0����� XVLQJ� WKH� ��PP� 3ORVVO�
H\HSLHFH����;����%RE�RSHUDWHG�WKH�����FP�'REVRQLDQ��LQVWDOOLQJ�WKH�
��PP� 1DJOHU� H\HSLHFH� ���;�� DQG� VKRZLQJ� YLVLWRUV� 2ULRQ� 1HEXOD�
�0����DQG�WKH�3OHLDGHV�VWDU�FOXVWHU��0���� 
 'RZQVWDLUV� LQ� WKH� ³%ODFN� 5RRP´� +HQU\� /HSDUVNDV� JDYH�
GHPRQVWUDWLRQV� RI� WKH� ³7UDQVLW� 'HPR´� PRGHO—VKRZLQJ� KRZ� WKH�
WUDQVLW� GHWHFWLRQ� PHWKRG� ZRUNHG� IRU� ILQGLQJ� H[WUD-VRODU� SODQHWV���
0DUN�7RYH\�JDYH�WRXUV�RI�WKH�KLVWRULF�³����V�3HULRG�5RRP�´�D�UHF�
UHDWLRQ�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�(OJLQ�
ILHOG� 2EVHUYDWRU\� WR� FHOHEUDWH� WKH� ���WK� DQQLYHUVDU\� RI� &RQIHGHUD�
WLRQ—&DQDGD� ����� �+HQU\� DOVR� JDYH� �� WRXUV� WR� JURXSV� WKURXJK� WKH�
³����V�3HULRG�5RRP�´�ZKLOH�0DUN�ZDV�LQ�WKH�³�����3HULRG�5RRP´�
ZLWK� RWKHU� JURXSV�� � %RWK� ³3HULRG� 5RRPV´� ZHUH� GHVLJQHG� E\�0DUN�
7RYH\��� 
 %RE�DQG�(YHUHWW�WDONHG�WR�RQH�LQTXLULQJ�YLVLWRU�DERXW�FKRRV�
LQJ�D� WHOHVFRSH�DQG�(YHUHWW�JDYH�RXW����³6WDU�)LQGHU´�SODQLVSKHUHV�
WR�FKLOGUHQ�� �3HRSOH�DVNHG�PDQ\�JRRG�TXHVWLRQV�� �7KH�YLVLWRUV�ZHUH�
JRQH�E\�DURXQG������S�P���DIWHU�DQ�HQMR\DEOH�HYHQLQJ�OHDUQLQJ�DERXW�
DVWURQRP\�DQG�REVHUYLQJ�WKURXJK�WHOHVFRSHV��� 
([SORULQJ�WKH�6WDUV��.LQJ¶V�8QLYHUVLW\�&ROOHJH�)RXQGDWLRQV�

DQG�.LQJ¶V�6FKRODU�3URJUDPV��-DQXDU\���VW������ 
 $�FORXG\�� ODWHU�FOHDULQJ�� VOLJKWO\�KD]\�VN\�JUHHWHG����YLVL�
WRUV��VWXGHQWV�DQG�D�IDFXOW\�PHPEHU��IURP�WKH�.LQJ¶V�8QLYHUVLW\�&RO�
OHJH� )RXQGDWLRQV� DQG� .LQJ¶V� 6FKRODU� SURJUDPV�� IRU� ([SORULQJ� WKH�
6WDUV�DW�:HVWHUQ�8QLYHUVLW\¶V�&URQ\Q�2EVHUYDWRU\��:HGQHVGD\��-DQ�
XDU\���VW�������������S�P�� �*UDGXDWH�VWXGHQW�$PDQGD�'H6RX]D�SUH�
VHQWHG� WKH�GLJLWDO� VOLGH� SUHVHQWDWLRQ�³7KH�(DUWK�0RRQ�6\VWHP´�DQG�
ILHOGHG� TXHVWLRQV�� � 7KH� YLVLWRUV� WKHQ� GLYLGHG� LQWR� �� JURXSV� ZLWK�
$PDQGD�WDNLQJ�RQH�JURXS�GRZQVWDLUV�LQWR�WKH�³%ODFN�5RRP´�IRU�WKH�
³7UDQVLW� 'HPRQVWUDWLRQ´� DFWLYLW\� DQG� WKH� ³6SHFWURVFRS\� 'HPR�´��
7KH�RWKHU�JURXS�ZHQW�ZLWK�5$6&�/RQGRQ�&HQWUH�PHPEHU�%RE�'XII�
XSVWDLUV�LQWR�WKH�GRPH���7KH���JURXSV�ODWHU�H[FKDQJHG�SODFHV�EHWZHHQ�
WKH�³%ODFN�5RRP´�DQG�WKH�GRPH� 
 :KHQ�WKH�ILUVW�JURXS�DUULYHG�XSVWDLUV�LQ�WKH�GRPH��%RE�EH�
JDQ�ZLWK�D�WDON�RQ�WKH�KLVWRU\�RI�WKH�REVHUYDWRU\�DQG�WHFKQLFDO�DVSHFWV�
RI� WKH�ELJ�����FP� UHIUDFWRU�� �7KH�GRRU� WR� WKH�REVHUYDWLRQ�GHFN�ZDV�
RSHQ�DQG�RQH�RI� WKH�YLVLWRUV�FDOOHG�HYHU\ERG\¶V�DWWHQWLRQ� WR� WKH� IXOO�
0RRQ�YLVLEOH� LQ� WKH�KD]\�EXW� FOHDULQJ� VN\�� DQG�DVNHG� LI� LW� FRXOG�EH�
REVHUYHG�WKURXJK�WKH�WHOHVFRSH���%RE�GLUHFWHG�WKH�ELJ�����FP�UHIUDF�
WRU�WRZDUGV�WKH�0RRQ�LQ�WKH�HDVWHUQ�VN\��LQVWDOOLQJ�WKH���PP�1DJOHU�
H\HSLHFH� ����;��� � %RE� ODWHU� VZDSSHG� LQ� WKH� ��PP� (UIOH� H\HSLHFH�
���;�� LQWR� WKH�����FP� UHIUDFWRU�� IRU� D� VKDUSHU�YLHZ�RI� WKH�0RRQ� LQ�
WKH�KD]\�VN\���7KH�YLVLWRUV�ZHUH�GHOLJKWHG�WR�YLHZ�WKH�0RRQ�WKURXJK�
WKH� WHOHVFRSH� DQG� %RE� FRQWLQXHG� ZLWK� KLV� WDON�� H[SODLQLQJ� WKH�
6FKPLGW� &DPHUD� DQG� &DVVHJUDLQ� 5HIOHFWRU� WHOHVFRSH� SLJJ\-EDFNHG�
RQ�WKH�����FP�UHIUDFWRU�DV�ZHOO�DV�WKH���FORFNV�RQ�WKH�HDVW�ZDOO�RI�WKH�
REVHUYDWRU\�DQG�WKH�GLIIHUHQFH�EHWZHHQ�6WDQGDUG�DQG�6LGHUHDO�7LPH��� 
 %RE�JDYH�KLV�WDON�WR�WKH�VHFRQG�JURXS�ZKHQ�WKH\�DUULYHG�LQ�
WKH� GRPH� DQG� WKH� ILUVW� JURXS� KDG� JRQH� GRZQVWDLUV� LQWR� WKH�³%ODFN�
5RRP�´� � +H� KDXOHG� RXW� WKH� /RQGRQ� &HQWUH¶V� ����FP� 'REVRQLDQ��
VHWWLQJ�LW�XS�RQ�WKH�REVHUYDWLRQ�GHFN�DQG�LQVWDOOLQJ�WKH���PP�5DGLDQ�
H\HSLHFH� ���;��� � %RE� H[SODLQHG� WKH� GLIIHUHQFH� EHWZHHQ� D� UHIOHFWRU�
DQG� UHIUDFWRU� WHOHVFRSH� DQG� WKH� YLVLWRUV� IURP� WKH� ILUVW� JURXS� FDPH�
EDFN� XSVWDLUV� WR� HQMR\� WKH� YLHZ� RI� WKH� 0RRQ� WKURXJK� WKH� ����FP�
'REVRQLDQ�� � %RE� DOVR� VKRZHG� RQH� YLVLWRU�� 6LULXV� DQG� %HWHOJHXVH�
WKURXJK�WKH�����FP�'REVRQLDQ���$W�WKH�UHTXHVW�RI�D�YLVLWRU��%RE�UHLQ�
VWDOOHG�WKH���PP�1DJOHU�H\HSLHFH�LQ�WKH�����FP�UHIUDFWRU�IRU�D�KLJK�
HU�PDJQLILFDWLRQ�����;��YLHZ�RI�WKH�0RRQ��ZKLFK�ZDV�QRZ�KLJKHU�LQ�
WKH�VN\�DQG�ORRNHG�VRPHZKDW�VKDUSHU��GHVSLWH�WKH�KD]\�FORXGV��� 
 'RZQVWDLUV�LQ�WKH�³%ODFN�5RRP´�$PDQGD�GLG�WKH�³7UDQVLW�
'HPRQVWUDWLRQ´� DFWLYLW\� WZLFH�� RQFH� IRU� HDFK� JURXS�� VKRZLQJ� WKHP�
WKH� ³7UDQVLW� 'HPR´� PRGHO—GHPRQVWUDWLQJ� WKH� WUDQVLW� GHWHFWLRQ�

PHWKRG� IRU� ILQGLQJ� H[WUD-VRODU� SODQHWV�� � 6KH� DOVR� GLG� WKH�
³6SHFWURVFRS\�'HPR�´� WZLFH��RQFH�IRU�HDFK�JURXS��ZLWK� WKH�YLVLWRUV�
SXWWLQJ�RQ�WKH�GLIIUDFWLRQ�JUDWLQJ�JODVVHV�WR�YLHZ�WKH�VSHFWUD�RI���JDV�
GLVFKDUJH� ODPSV� VHW� RXW� RQ� WKH� WDEOH�� LQFOXGLQJ�� K\GURJHQ�� KHOLXP��
QHRQ�DQG�PHUFXU\��� 
 %RE�JDYH�D�FRS\�RI�WKH�5$6&�/RQGRQ�&HQWUH¶V�QHZVOHWWHU��
3RODULV� �'HFHPEHU� ������ WR� WKH� .LQJ¶V� 8QLYHUVLW\� &ROOHJH� IDFXOW\�
PHPEHU� OHDGLQJ�WKH�JURXS�� �7KH�YLVLWRUV�ZHUH�JRQH�MXVW�EHIRUH������
S�P��DIWHU�H[SUHVVLQJ�WKHLU�WKDQNV�IRU�D�YHU\�LQWHUHVWLQJ�DQG�HQMR\DEOH�
HYHQLQJ�RI�DVWURQRP\� 
([SORULQJ�WKH�6WDUV���QG�/DPEHWK�*LUO�*XLGHV�DQG��VW�/DP�

EHWK�3DWKILQGHUV�DQG�5DQJHUV��)HEUXDU\��WK������ 
 $�SDUWO\�FORXG\��KD]\�VN\�DQG�FROG�ZHDWKHU�JUHHWHG����YLVL�
WRUV� �LQFOXGLQJ� FKLOGUHQ� DQG� DGXOWV� �� OHDGHUV�� IURP� WKH� �QG� /DPEHWK�
*LUO�*XLGHV�DQG��VW�/DPEHWK�3DWKILQGHUV�DQG�5DQJHUV��IRU�([SORULQJ�
WKH� 6WDUV� DW� :HVWHUQ� 8QLYHUVLW\¶V� &URQ\Q� 2EVHUYDWRU\�� 7XHVGD\��
)HEUXDU\� �WK�� ������ ����� S�P�� � *UDGXDWH� VWXGHQW� $PDQGD� 'H6RX]D�
SUHVHQWHG�WKH�GLJLWDO�VOLGH�SUHVHQWDWLRQ�³7KH�6FRXW� ��*XLGH�$VWURQR�
P\� %DGJH´� DQG� ILHOGHG� TXHVWLRQV�� � $PDQGD� WKHQ� WRRN� WKH� JURXS�
GRZQVWDLUV� LQWR� WKH� ³%ODFN� 5RRP´� IRU� WKH� ³6SHFWURVFRS\� 'HPR�´�
ZLWK�WKH�YLVLWRUV�SXWWLQJ�RQ�WKH�GLIIUDFWLRQ�JUDWLQJ�JODVVHV�WR�YLHZ�WKH�
VSHFWUD�RI���JDV�GLVFKDUJH�ODPSV�VHW�RXW�RQ�WKH�WDEOH�� LQFOXGLQJ��K\�
GURJHQ��KHOLXP��QHRQ�DQG�PHUFXU\��� 
 5$6&� /RQGRQ� &HQWUH� ZDV� UHSUHVHQWHG� E\� (YHUHWW� &ODUN��
+HQU\�/HSDUVNDV�DQG�%RE�'XII���(YHUHWW�DQG�+HQU\�GLUHFWHG�WKH�ELJ�
����FP�UHIUDFWRU����PP�1DJOHU�H\HSLHFH�����;��WRZDUGV�WKH�GRXEOH�
VWDU�*DPPD�$QGURPHGDH� �DOVR�NQRZQ�DV�$OPDFK��� �+HQU\��(YHUHWW�
DQG� %RE� YLHZHG� DQ� ,66� SDVV� DW� ����—����� S�P��� WUDYHOOLQJ� QRUWK�
ZHVW—QRUWK�QRUWKZHVW�� UHDFKLQJ�D�PD[LPXP�DOWLWXGH�RI����GHJUHHV�
DERYH�WKH�QRUWK�QRUWKZHVW�KRUL]RQ����������—PD[LPXP�DOWLWXGH����
GHJUHHV�#��������—����������� �:KHQ� WKH� YLVLWRUV� DUULYHG� XSVWDLUV�
LQ�WKH�GRPH�%RE�JDYH�D�EULHI�WDON�RQ�WKH�KLVWRU\�RI�WKH�&URQ\Q�2EVHU�
YDWRU\�DQG�VRPH�RI�WKH�WHFKQLFDO�DVSHFWV�RI�WKH�ELJ�����FP�UHIUDFWRU���
(YHU\ERG\�HQMR\HG� WKH�YLHZ� WKURXJK� WKH�����FP�UHIUDFWRU��ZLWK� WKH�
*DPPD�$QGURPHGDH�SULPDU\�VWDU�DSSHDULQJ�JROGHQ-\HOORZ��DFFRP�
SDQLHG�E\�WKH�IDLQWHU�EOXH�VHFRQGDU\�� �(YHU\ERG\�ZHQW�RXW�RQWR�WKH�
REVHUYDWLRQ� GHFN� WR� YLHZ� �� EULJKW� ,ULGLXP� IODUHV� ERWK� LQ� WKH� VDPH�
ORFDWLRQ���� GHJUHHV� DERYH� WKH� VRXWK� VRXWKHDVW� KRUL]RQ�� MXVW���� VHF�
RQGV�DSDUW�DW������S�P������������DQG����������UHVSHFWLYHO\��� 
 (YHUHWW� DQG� +HQU\� ODWHU� GLUHFWHG� WKH� ELJ� ����FP� UHIUDFWRU�
WRZDUGV� WKH� 2ULRQ� 1HEXOD� �0����� VZDSSLQJ� LQ� WKH� 0HDGH� ��PP�
6XSHU�:LGH�$QJOH�H\HSLHFH�����;��WR�JLYH�WKH�YLVLWRUV�D�EHWWHU�YLHZ���
7RZDUGV�WKH�HQG�RI�WKH�HYHQLQJ�DQG�RQ�UHTXHVW��$PDQGD�PDGH�D�EULHI�
SUHVHQWDWLRQ�RQ�EODFN�KROHV—XVLQJ�LPDJHV�IURP�WKH�,QWHUQHW—IRU�WKH�
ROGHU�FKLOGUHQ�ZKR�QHHGHG�LW�IRU�WKHLU�DVWURQRP\�EDGJH���7KH�YLVLWRUV�
ZHUH� JRQH� E\� DURXQG� ����� S�P�� DIWHU� DQG� HQMR\DEOH� HYHQLQJ� RI� DV�
WURQRP\� 
,QIRUPDWLRQ� FRQFHUQLQJ� ³,66� –� 9LVLEOH� 3DVVHV´� DQG� ³,ULGLXP�
)ODUHV´�ZDV�IRXQG�XVLQJ�WKH�FRRUGLQDWHV�IRU�/RQGRQ��2QWDULR��RQ�WKH�
³+HDYHQV�$ERYH´�:HE�VLWH��KWWS���ZZZ�KHDYHQV-DERYH�FRP� 
 


