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7KH���VW�&DGGR�&RQIHUHQFH�ZDV�KHOG�RQ�0DUFK��������
�����LQ�WKH�0F&DVWODLQ�+DOO�%DOOURRP�RQ�WKH�FDPSXV�RI�
8&$��7KH�&DGGR�&RQIHUHQFH�FRLQFLGHG�ZLWK�$UNDQVDV�
$UFKHRORJ\�0RQWK��)XQGLQJ�ZDV�SURYLGHG�E\�8&$�
)RXQGDWLRQ��WKH�'HSDUWPHQW�RI�6RFLRORJ\��&ULPLQRORJ\��
DQG�$QWKURSRORJ\��6&$��DW�8&$��WKH�&DGGR�
&RQIHUHQFH�2UJDQL]DWLRQ��WKH�$UNDQVDV�$UFKHRORJLFDO�
6XUYH\��DQG�WKH�$UNDQVDV�$UFKHRORJLFDO�6RFLHW\�
� 7KH�FRQIHUHQFH�EHJDQ�)ULGD\��0DUFK���VW�DW�
�DP�ZLWK�VHYHUDO�UHVHDUFK�SUHVHQWDWLRQV�WKURXJKRXW�WKH�
GD\��7ZHOYH�SUHVHQWDWLRQV�DQG�WKUHH�UHVHDUFK�SRVWHUV�
ZHUH�SUHVHQWHG��$GGLWLRQDOO\��VHYHUDO�ERRN�SXEOLVKHUV�
DQG�&DGGR�DUWLVWV�GLVSOD\HG�ERRNV�DQG�DUW�IRU�VDOH��
7KHUH�ZHUH����SDLG�UHJLVWUDQWV�DWWHQGLQJ�WKH�FRQIHUHQFH��
0D[LPXP�DWWHQGDQFH�ZDV�GXULQJ�WKH�6DWXUGD\�DIWHUQRRQ�
SXEOLF�VHVVLRQ��ZKLFK�LV�HVWLPDWHG�DURXQG�����SHRSOH�
� $�VSHFLDO�6DWXUGD\�DIWHUQRRQ�³&DGGR�$UW�DQG�
+HULWDJH´�VHVVLRQ�IHDWXUHG�&DGGR�FXOWXUH��DUW��DQG�GDQFH��
,Q�WKH�VHVVLRQ��VL[�FRQWHPSRUDU\�&DGGR�DUWLVWV�GLVFXVVHG�
WKHLU�FHUDPLF��EHDGZRUN��DQG�VWRQHZRUN�DUW�

$%675$&76�IRU�WKH���VW�&$''2�&21)(5(1&(

'UH[OHU��&DUO�*���$UNDQVDV�$UFKHRORJLFDO�6XUYH\���
DQG�)LRQD�0��7D\ORU��$UNDQVDV�$UFKHRORJLFDO�
6XUYH\�
/RVW�LQ�WKH�/LWWOH�5LYHU�5HJLRQ��3UHOLPLQDU\�1RWHV�RQ�
/RFNHVEXUJ�0RXQGV

1HVWOHG�EHWZHHQ�WKH�*UHDW�%HQG�DQG�0LGGOH�2XDFKLWD�
UHJLRQV�RI�VRXWKZHVW�$UNDQVDV��WKH�/LWWOH�5LYHU�5HJLRQ�
KDV�UHFHLYHG�FRPSDUDWLYHO\�OLWWOH�DWWHQWLRQ�IURP�
DUFKHRORJLVWV��:LWK�QR�VXPPDU\�RI�LWV�DUFKHRORJLFDO�
VLJQL¿FDQFH�SXEOLVKHG�LQ�WKH�SDVW�IRUW\�HLJKW�\HDUV��
LW�FRPHV�DV�QR�VXUSULVH�WKDW�RXU�XQGHUVWDQGLQJ�RI�WKH�
DUHD�LV�SDUWLDO��DW�EHVW��7KLV�SDSHU�VHHNV�WR�DGGUHVV�WKDW�
VKRUWIDOO�E\�SUHVHQWLQJ�VRPH�EDFNJURXQG�RQ�D�VLWH�WKDW�

KDV�EHHQ�ODUJHO\�RYHUORRNHG�E\�DUFKHRORJLVWV��DQG�ZKLFK�
VWDQGV�WR�VXEVWDQWLDOO\�DOWHU�KRZ�ZH�XQGHUVWDQG�WKH�
&DGGR�SUHVHQFH�LQ�WKH�/LWWOH�5LYHU�5HJLRQ��,W�DOVR�DGGV�D�
GLPHQVLRQ�WR�WKH�HDUO\�KLVWRU\�RI�&DGGR�$UFKDHRORJ\�

(DUOHV��$��:D\QH�7D\�6KD��&DGGR�1DWLRQ�RI�
2NODKRPD�
&DGGR�DQG�6SLUR�/LWKLFV��&XOWXUDO�DQG�&RQWHPSRUDU\�$UW

7KLV�SUHVHQWDWLRQ�ZLOO�EHJLQ�ZLWK�VRPH�EDFNJURXQG�
LQIRUPDWLRQ��GLVFXVV�LQIRUPDWLRQ�RQ�P\�PHWKRGV�DQG�
PDWHULDOV��DQG�H[SODLQ�P\�RZQ�LQVSLUDWLRQV�DQG�P\�
KRSHV�IRU�&DGGR�\RXWK�WR�FRQWLQXH�RXU�DUW��,�ZLOO�EH�
GLVFXVVLQJ�VHYHUDO�SLHFHV�RI�DUW�WKDW�DUH�FXUUHQWO\�LQ�
WKH�6WHSKHQ�)��$XVWLQ�6WDWH�8QLYHUVLW\�&ROH�$UW�&HQWHU�
H[KLELW��³&DGGR�&RQWHPSRUDU\��3UHVHQW�DQG�5HOHYDQW´�
LQ�1DFRJGRFKHV��7;��,�ZLOO�DOVR�EH�GLVFXVVLQJ�VHYHUDO�
RWKHU�DUWZRUNV�LQFOXGLQJ�ERWK�FXOWXUDO�VWRQH�DUW�DQG�
FRQWHPSRUDU\�VWRQH�MHZHOU\�ZLWK�HQJUDYHG�WUDGLWLRQDO�
DQFLHQW�&DGGR�6SLUR�GHVLJQV�

(DUO\��$QQ�0���$UNDQVDV�$UFKHRORJLFDO�6XUYH\�
&DGGR�3RWWHU\�$ZD\�IURP�+RPH"��$�)LUVW�ORRN�DW�&DGGR�
9HVVHOV�LQ�WKH�:KROH�9HVVHO�,QYHQWRU\�IURP�10$,��
*LOFUHDVH�DQG�WKH�8�RI�$�0XVHXP�DVVHPEOHG�IRU�WKH�
&DUGHQ�%RWWRPV�3URMHFW

2QH�WDVN�IRU�WKH�&DUGHQ�%RWWRPV�5HVHDUFK�3URMHFW�
XQGHUWDNHQ�E\�WKH�$UFKHRORJLFDO�6XUYH\�DQG�,QGLDQ�
1DWLRQ�SDUWQHUV�ZDV�WR�SKRWRJUDSK�DQG�GRFXPHQW�&DUGHQ�
%RWWRPV�UHJLRQ�SRWWHU\�LQ�WKUHH�PDLQ�UHSRVLWRULHV��
WKH�1DWLRQDO�0XVHXP�RI�WKH�$PHULFDQ�,QGLDQ��WKH�
*LOFUHDVH�0XVHXP��DQG�WKH�8QLYHUVLW\�RI�$UNDQVDV�
0XVHXP��*UDGXDWH�6WXGHQW�/HVOLH�:DONHU�XVHG�VRPH�
RI�WKH�LQIRUPDWLRQ�IRU�KHU�GLVVHUWDWLRQ��DQG�WKH�GDWDEDVH�
ZLOO�SOD\�LQ�LQWHJUDO�SDUW�LQ�WKH�IXOO�DQDO\VLV�RI�DUWLIDFWV�
UHFRYHUHG�GXULQJ�H[FDYDWLRQ�RI�VHYHUDO�KRXVHV�DW�WKH�

5HSRUW�
$EVWUDFWV�IURP�WKH���VW�&DGGR�&RQIHUHQFH�KHOG�DW�8QLYHUVLW\�RI �
&HQWUDO�$UNDQVDV

'XQFDQ�3��0F.LQQRQ
8QLYHUVLW\�RI�&HQWUDO�$UNDQVDV
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&DUGHQ�%RWWRPV�VLWH�EHWZHHQ������DQG�������,�ZLOO�XVH�
WKH�GDWDEDVH�WR�FRPSDUH�WKH�UDQJH�DQG�GLVWULEXWLRQ�RI�
&DGGR�YHVVHOV�LQ�WKH�ZKROH�YHVVHO�DVVHPEODJH�DQG�LQ�
WKH�GRPHVWLF�IHDWXUHV��7KLV�LV�D�SUHOLPLQDU\�ORRN�DW�WKH�
DFWXDO�W\SHV�RI�&DGGR�YHVVHOV�LQ�WKH�KHULWDJH�FROOHFWLRQ�

5HQHH�(ULFNVRQ��&HQWHU�IRU�(QYLURQPHQWDO�
0DQDJHPHQW�RI�0LOLWDU\�/DQGV�
$Q�$UFKDHRORJLFDO�6WXG\�RI�WKH�(DUVSRROV�RI�WKH�
$UNDQVDV�5LYHU�9DOOH\�DQG�6XUURXQGLQJ�5HJLRQV

$UFKDHRORJLVWV�DQG�FROOHFWRUV�KDYH�UHFRYHUHG�HDUVSRROV�
IURP�VLWHV�WKURXJKRXW�WKH�$UNDQVDV�5LYHU�9DOOH\�DQG�
VXUURXQGLQJ�UHJLRQV��7KHVH�LWHPV�YDU\�LQ�IRUP��PDWHULDO�
W\SH��DQG�GHFRUDWLYH�PRWLIV��,Q�WKLV�SDSHU��,�GLVFXVV�KRZ�
WKH�GLIIHUHQFHV�LQ�WKH�GLVWULEXWLRQ�DQG�YDULDELOLW\�RI�
HDUVSRRO�DWWULEXWHV�FRUUHVSRQG�WR�WKH�DUFKDHRORJLFDOO\�
GH¿QHG�QRUWKHUQ�DQG�VRXWKHUQ�&DGGR�UHJLRQV��,�
LGHQWLI\�ZKDW�FKURQRORJLFDO�YDULDWLRQ�LV�SUHVHQW�LQ�WKH�
HDUVSRROV�DQG�LI�FHUWDLQ�HDUVSRRO�W\SHV�DUH�GLDJQRVWLF�RI�
6SLUR�FXOWXUDO�SKDVHV��,�DOVR�H[DPLQH�ZKDW�WKH�GHJUHH�
RI�GLYHUVLW\�DQG�VWDQGDUGL]DWLRQ�RI�HDUVSRROV�ZLWK�
GHFRUDWLYH�HOHPHQWV�LQGLFDWHV�DERXW�WKH�QDWXUH�RI�WKHVH�
LWHPV�RI�SHUVRQDO�DGRUQPHQW�
�
(DUOHV��&KDG�1LVK��&DGGR�1DWLRQ�RI�2NODKRPD�
&RQWHPSRUDU\�&DGGR�$UW

&KDG�³1LVK´�(DUOHV��YLVXDO�DUWLVW�DQG�JUDSKLF�GHVLJQHU��
ZDV�ERUQ�DQG�UDLVHG�LQ�2NODKRPD�&LW\�DQG�LV�D�PHPEHU�
RI�WKH�&DGGR�1DWLRQ�RI�2NODKRPD��&KDG�HQMR\V�FUHDWLQJ�
DUWZRUN�LQ�YDULRXV�PHGLXPV�VXFK�DV�GUDZLQJ��SDLQWLQJ��
VFUHHQ�SULQWLQJ�DQG�GLJLWDO�DUW��$IWHU�UHFHLYLQJ�KLV�
%)$�LQ�*UDSKLF�'HVLJQ�IURP�$WODQWD�&ROOHJH�RI�$UW�
LQ�*HRUJLD��&KDG�EHJDQ�KLV�FDUHHU�LQ�DUW�DQG�GHVLJQ�DW�
DZDUG�ZLQQLQJ�GHVLJQ�¿UP�&ULWW�*UDKDP���$VVRFLDWHV��
:RUNLQJ�KLV�ZD\�XS�WR�6HQLRU�'HVLJQHU�$UW�'LUHFWRU�
DQG�:HE�'HVLJQHU��&KDG�FUHDWHG�D�ZLGH�YDULHW\�RI�
SURMHFWV�IRU�QDWLRQZLGH�FOLHQWHOH�LQFOXGLQJ��$pURSRVWDOH��
$11�,1&���$QQ�7D\ORU�DQG�/2)7���7KH�&RFD�&ROD�
&RPSDQ\��.RGDN��3KLOLSV�DQG�:HQG\¶V��,Q�������&KDG�
IRXQGHG�1LVKRORJ\��KLV�VLJQDWXUH�DUW�DQG�GHVLJQ�EUDQG�
ZLWK�D�PLVVLRQ�WR�SHUSHWXDWH�&DGGR�DUW��FXOWXUH�DQG�
WUDGLWLRQV��%DVHG�LQ�KLV�KRPHWRZQ�RI�2.&��&KDG�LV�
FXUUHQWO\�SDUWLFLSDWLQJ�DQG�H[KLELWLQJ�KLV�DUWZRUN�DW�
QXPHURXV�DUW�PDUNHWV��IHVWLYDOV��PXVHXPV�DQG�FXOWXUDO�

HYHQWV�LQ�2NODKRPD��1HZ�0H[LFR��7H[DV��$UNDQVDV�DQG�
/RXLVLDQD�

(DUOHV��&KDVH�.DKZLQKXW�(DUOHV��&DGGR�1DWLRQ�RI�
2NODKRPD�
7UDGLWLRQDO�&DGGR�3RWWHU\

,�FUHDWH�P\�WULEH¶V�WUDGLWLRQDO�SRWWHU\�WR�KHOS�HGXFDWH�
DQG�FDUU\�RQ�WKH�FXOWXUH�RI�P\�SHRSOH��7KH�RQFH�JUDQG�
DQG�ZLGHVSUHDG�WUDGLWLRQ�RI�P\�SHRSOH¶V�&DGGR�SRWWHU\�
KDV�QRZ�EHHQ�UHGXFHG�WR�D�VKDGRZ�RI�LWV�IRUPHU�VHOI�
DQG�DOPRVW�HYHQ�GLVDSSHDUHG�FRPSOHWHO\��:LWK�WKH�
KHOS�RI�WKH�RQO\�OLYLQJ�&DGGR�SRWWHU\�UHYLYDOLVW��,�JRW�
VWDUWHG�GRZQ�WKH�SDWK�RI�P\�DUWLVWLF�H[SUHVVLRQ�RI�RXU�
WULEH¶V�WUDGLWLRQDO�SRWWHU\�WR�KHOS�FXUUHQW�DQG�IXWXUH�
JHQHUDWLRQV�XQGHUVWDQG�WKH�EHDXW\�DQG�FUDIWVPDQVKLS�
DQG�XQLTXHQHVV�RI�RXU�DQFLHQW�SRWWHU\�PHWKRGV�DQG�
FXOWXUH��,�ZLOO�EH�WDONLQJ�DERXW�KRZ�,�JRW�VWDUWHG�FUHDWLQJ�
&DGGR�SRWWHU\�DQG�ZKDW�LQVSLUHG�PH��,�ZLOO�GLVFXVV�KRZ�
,�FUHDWH�P\�ZRUN�IURP�KDQG�GXJ�FOD\�DQG�SLW�¿ULQJ�DQG�
WKH�FKDOOHQJHV�RI�SUHVHQWLQJ�&DGGR�SRWWHU\�WR�WKH�1DWLYH�
$PHULFDQ�$UW�ZRUOG�

)RUG��3DLJH��8QLYHUVLW\�RI�2NODKRPD�
1HZ�$SSURDFKHV�WR�8QDQVZHUHG�4XHVWLRQV��1HRVKR�
3KDVH��$'������������3LORW�6WXG\�5HVXOWV

7KH�1HRVKR�FXOWXUH��$'������������LQ�QRUWKHDVWHUQ�
2NODKRPD�LV�ZLGHO\�GLVFXVVHG�LQ�DUFKDHRORJLFDO�
OLWHUDWXUH�EHJLQQLQJ�ZLWK�%DHUUHLV¶��������������
GH¿QLWLRQ�RI�LW�DV�D�GLVWLQFW�IRFXV��+RZHYHU��LQ�WUDFLQJ�
WKH�LQWHOOHFWXDO�KLVWRU\�RI�UHVHDUFK�FRQFHUQLQJ�1HRVKR��
LW�LV�FOHDU�WKDW�UHVHDUFKHUV�KDYH�VWUXJJOHG�LQ�LWV�GH¿QLWLRQ�
DQG�LQ�FODULI\LQJ�LWV�UHODWLRQVKLS�WR�SUHFHGLQJ�DQG�
VXUURXQGLQJ�FXOWXUHV��,Q�SDUWLFXODU��DUFKDHRORJLVWV�
KDYH�EHHQ�SULPDULO\�FRQFHUQHG�ZLWK�TXHVWLRQV�RI�
RULJLQV��ZKHUH�1HRVKR�SHRSOH�FDPH�IURP��DQG�FXOWXUDO�
DI¿OLDWLRQ��5HVHDUFKHUV�KDYH�UHOLHG�XSRQ�VLPLODULWLHV�
LQ�PDWHULDO�FXOWXUH�WUDLW�OLVWV�WR�DUJXH�IRU�1HRVKR�
FRPSULVLQJ�D�JURXS�RI�PLJUDWRU\�3ODLQV�DJULFXOWXUDOLVWV�
RU�LQGLJHQRXV�GHVFHQGDQWV�RI�&DGGRDQ�0LVVLVVLSSLDQ�
SHRSOHV�LQ�WKH�$UNDQVDV�5LYHU�9DOOH\��6XFK�PHWKRGV�
KDYH�SURYHQ�LQVXI¿FLHQW��DQG�1HRVKR�UHODWHG�UHVHDUFK�
KDV�EHHQ�VWXFN�ZLWK�WKHVH�XQDQVZHUHG�TXHVWLRQV��
8VLQJ�VRFLDO�QHWZRUN�DQDO\VHV�RQ�FHUDPLF�DWWULEXWH�
GDWD�GHULYHG�IURP�1HRVKR�DQG�QHDUE\�)RUW�&RIIHH��$'�
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�����������VLWHV�LQ�2NODKRPD��WKH�UHVHDUFK�SUHVHQWHG�
ZLOO�GHPRQVWUDWH�QHZ�DSSURDFKHV�WKDW�VHUYH�WR�VLGHVWHS�
WKRVH�XQDQVZHUHG�TXHVWLRQV�DQG�IRFXV�LQVWHDG�RQ�
WKH�UHODWLRQVKLSV�EHWZHHQ�1HRVKR�SHRSOHV�DQG�WKHLU�
QHLJKERUV�GXULQJ�WKH�/DWH�3UH�&RQWDFW�SHULRG�

+DOIPRRQ��5DYHQ��&DGGR�1DWLRQ�RI�2NODKRPD�
5DYHQ�+DOIPRRQ�$UWZRUN

5DYHQ�+DOIPRRQ�LV�IURP�1RUPDQ��2NODKRPD��6KH�
DWWHQGHG�WKH�8QLYHUVLW\�RI�$UNDQVDV�ZKHUH�VKH�HDUQHG�
D�GRXEOH�%DFKHORUV�'HJUHH�LQ�FHUDPLFV�SDLQWLQJ�DQG�
FXOWXUDO�DQWKURSRORJ\��+HU�ZRUN�KDV�EHHQ�IHDWXUHG�
LQ�PXOWLSOH�H[KLELWLRQV�WKURXJKRXW�WKH�86�DV�ZHOO�DV�
LQWHUQDWLRQDOO\��,Q�������5DYHQ�FRPSOHWHG�D�ORQJ�
WHUP�UHVLGHQF\�DW�WKH�5HG�/RGJH�&OD\�&HQWHU�LQ�5HG�
/RGJH��0RQWDQD��5DYHQ�LV�FXUUHQWO\�EDVHG�LQ�1RUPDQ��
2NODKRPD�ZKHUH�VKH�LV�ZRUNLQJ�WR�HVWDEOLVK�KHU�RZQ�
VWXGLR�DQG�FRQWLQXHV�WR�SURGXFH�ZRUN�DW�WKH�8QLYHUVLW\�
RI�2NODKRPD��6KH�LV�UHSUHVHQWHG�E\�*DOOHU\�)5,7=�LQ�
6DQWD�)H��1HZ�0H[LFR��,Q�WKLV�SUHVHQWDWLRQ�VKH�ZLOO�EH�
GLVFXVVLQJ�ZKDW�LQVSLUHV�KHU�DQG�KRZ�VKH�FUHDWHV�KHU�
ZRUN�DQG�WKH�FKDOOHQJHV�VKH�IDFHV�LQ�WKH�¿HOG�RI�¿QH�DUW�
WRGD\�

+DPPHUVWHGW��6FRWW�:���2NODKRPD�$UFKHRORJLFDO�
6XUYH\�
2QJRLQJ�)LHOGZRUN�DW�WKH�$QGUHZV�6LWH��6HTXR\DK�
&RXQW\��2NODKRPD

6LQFH�WKH�VSULQJ�RI�������2NODKRPD�$QWKURSRORJLFDO�
6RFLHW\�YROXQWHHUV�XQGHU�P\�VXSHUYLVLRQ�KDYH�
SDUWLFLSDWHG�LQ�H[FDYDWLRQV�DW�WKH�$QGUHZV����64�����
LQ�6HTXR\DK�&RXQW\��2NODKRPD��7KH�RULJLQDO�VXUIDFH�
FROOHFWLRQV�FRQGXFWHG�DW�WKH�VLWH�E\�6RFLHW\�PHPEHU�
0HO�3KLOOLSV�DV�SDUW�RI�KLV�/LWWOH�6NLQ�%D\RX�VXUYH\�
VXJJHVWHG�WKDW�LW�GDWHG�WR�WKH�$UFKDLF��6XEVHTXHQWO\��
ZH�FRQGXFWHG�JHRSK\VLFDO�VXUYH\�DQG�¿YH�GD\V�RI�
H[FDYDWLRQV��WKH�UHVXOWV�RI�ZKLFK�LQGLFDWH�WKDW�WKH�
VLWH�PD\�DOVR�KDYH�D�6SLURDQ�FRPSRQHQW��,�GLVFXVV�
SUHOLPLQDU\�GDWD�SURGXFHG�E\�RXU�UHPRWH�VHQVLQJ�DQG�
OLPLWHG�H[FDYDWLRQV��DQG�RXWOLQH�RXU�SODQV�IRU�IXWXUH�
ZRUN�LQ�0D\������

+DZNLQV��<RQDYHD��&DGGR�1DWLRQ�RI�2NODKRPD�
%HDG�:RUN�DQG�&DGGR���+RZ�LW�FDPH�WR�EH���

7KRXJK�VKH�KDV�D�GHJUHH�LQ�)LQH�$UWV�DQG�DQ�DGYHUWLVLQJ�
SULQWLQJ�EDFN�JURXQG�DV�D�JUDSKLF�GHVLJQHU�DQG�SULQW�
EX\HU��<RQDYHD�VWDUWHG�EHDGLQJ�FXOWXUDO�LWHPV�DQG�
VHZLQJ�IRU�KHUVHOI�DQG�IDPLO\��:KHQ�DVNHG�WR�SDUWLFLSDWH�
LQ�KHU�¿UVW�DUW�PDUNHW�VKH�HQWHUHG�KHU�RZQ�SDLU�RI�
'HODZDUH�PRFFDVLQV�LQ�WKH�%HDG�ZRUN�FDWHJRU\�DW�5HG�
(DUWK��6KH�KDV�VLQFH�FRQWLQXHG�WR�FRPSHWH�LQ�RWKHU�
MXULHG�1DWLYH�$PHULFDQ�DUW�PDUNHW�FRPSHWLWLRQV�ZLWK�
PRFFDVLQV��EHDGHG�FXOWXUDO�LWHPV�DQG�ORRPHG�EHDGHG�
EHOWV�LQ�WKH�%HDG�ZRUN�RU�&XOWXUDO�FDWHJRULHV�

+D]HVOLS��/LQGVH\��8QLYHUVLW\�RI�&HQWUDO�$UNDQVDV���
5REHUW�0DXOGLQ��8QLYHUVLW\�RI�&HQWUDO�$UNDQVDV���
DQG�'XQFDQ�3��0F.LQQRQ��8QLYHUVLW\�RI�&HQWUDO�
$UNDQVDV�
&ODVVL¿FDWLRQ�RI�&DGGR�3RWWHU\�6KHUGV�XVLQJ�6(0�('6

7KH�SXUSRVH�RI�WKLV�SURMHFW�LV�WR�FODVVLI\�WHPSHU�IURP�
GLIIHUHQW�W\SHV�RI�&DGGR�SRWWHU\�VKHUGV�DQG�GHWHUPLQH�
VXE�FDWHJRULHV�WKDW�H[LVW��LI�DQ\��7KLV�SURMHFW�DOVR�
DQDO\]HG�UHG�SLJPHQW�IURP�WKH�VXUIDFH�RI�&DGGR�SRWWHU\�
VKHUGV�WR�GHWHUPLQH�WKH�FRPSRVLWLRQ��7KH�SRWWHU\�VKHUGV�
DUH�IURP�WKH�%RZPDQ�VLWH��FD��$�'�������������ORFDWHG�
RQ�WKH�5HG�5LYHU�LQ�VRXWKZHVWHUQ�$UNDQVDV�DQG�ZHUH�
LQLWLDOO\�FODVVL¿HG�EDVHG�RQ�SK\VLFDO�DSSHDUDQFH�XVLQJ�
D�OLJKW�PLFURVFRSH��7KH�VKHUGV�ZHUH�LQLWLDOO\�GLYLGHG�
LQWR�FDWHJRULHV�EDVHG�RQ�GRPLQDQW�WHPSHU��ERQH��FOD\��
VKHOO�DQG�JURJ��(DUO\�&DGGR�SRWWHUV�XVHG�RQO\�FOD\��RU�
D�ODFN�RI�WHPSHU���ZKHUHDV�ODWHU�SURGXFWLRQ�LQFOXGHG�
WKH�DGGLWLRQ�RI�ERQH��VKHOO��RU�JURJ��JURXQG��SUHYLRXVO\�
¿UHG�FOD\���7KH�QH[W�VWHS�LQ�WKH�SURMHFW�XVHG�D�VFDQQLQJ�
HOHFWURQ�PLFURVFRSH�ZLWK�DQ�HQHUJ\�GLVSHUVLYH�[�UD\�
VSHFWURPHWHU��6(0�('6��WR�DQDO\]H�WKH�SRWWHU\�
VKHUGV�LQ�DQ�DWWHPSW�WR�YHULI\�RU�PRGLI\�SUHYLRXV�
SK\VLFDO�FODVVL¿FDWLRQV��6(0�('6�GDWD�LQGLFDWHG�WKH�
ERQH�WHPSHUHG�SRWWHU\�VDPSOHV�FRQWDLQHG�DGGLWLRQDO�
SKRVSKRUXV�DQG�FDOFLXP��ZKLOH�WKH�VKHOO�WHPSHUHG�
VDPSOHV�FRQWDLQHG�RQO\�DGGLWLRQDO�FDOFLXP��6(0�('6�
DQDO\VLV�RI�WKH�UHG�SLJPHQW�LQGLFDWHG�LW�ZDV�UHG�RFKUH�
�IHUULF�R[LGH�RU�LURQ��,,,��R[LGH��
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+RXVH��-RKQ�+���$UNDQVDV�$UFKHRORJLFDO�6XUYH\�
&HUDPLF�9DULDWLRQ�DW�.X\NHQGDOO�%UDNH

([FDYDWLRQV�DW�WKH�.X\NHQGDOO�%UDNH�VLWH�LQ�3XODVNL�
&RXQW\��$UNDQVDV�LQ�WKH�����V�H[SRVHG�UHPDLQV�RI�
D�EXUQHG�ODWH�SUHKLVWRULF�SURWRKLVWRULF�VWUXFWXUH�DQG�
DFFRPSDQ\LQJ�EXULDO�IHDWXUH�EHQHDWK�D�VPDOO�PRXQG��
&XOWXUDO�PDWHULDO�OHIW�RQ�WKH�VWUXFWXUH�ÀRRU�DW�WKH�WLPH�
RI�WKH�VWUXFWXUH¶V�GHVWUXFWLRQ�E\�¿UH�LQFOXGH�GHSRVLWV�
RI�EXUQHG�JUDLQ�DQG�RWKHU�ERWDQLFDO�PDWHULDOV��JURXQG�
OLWKLF�DUWLIDFWV��DQG����ZKROH�RU�IUDJPHQWDU\�SRWWHU\�
YHVVHOV��7KH�YHVVHOV�LQFOXGH�MDUV��ERZOV��DQG�ERWWOHV�
H[KLELWLQJ�D�YDULHW\�RI�VKDSHV��GHFRUDWLYH�WUHDWPHQWV��DQG�
GHVLJQV��7KLV�JURXS�RI�YHVVHOV�H[LVWHG�LQ�D�VLQJOH�FXOWXUDO�
FRQWH[W�DW�D�VLQJOH�SRLQW�WLPH��5HVXOWV�IURP�GHWDLOHG�
VWXG\�RI�IRUPDO�YDULDWLRQ�LQ�WKLV�JURXS�RI�YHVVHOV�PD\�
IXUWKHU�LQWHUSUHWDWLRQ�RI�YHVVHOV�DVVHPEODJHV�IURP�RWKHU�
DUFKDHRORJLFDO�VLWH�FRQWH[WV�LQ�WKH�UHJLRQ�DQG�EH\RQG�

/RFNKDUW��-DPL�-���$UNDQVDV�$UFKHRORJLFDO�6XUYH\�
8SGDWLQJ�0DSV�IRU�&DGGR�6LWHV�LQ�$UNDQVDV

7KLV�SUHVHQWDWLRQ�ZLOO�GHVFULEH�DQ�LQWHJUDWHG�
WHFKQRORJLFDO�PHWKRGRORJ\�EHLQJ�XVHG�WR�VXSSOHPHQW�
DUFKHRORJLFDO�PDSV�LQ�RXU�GLJLWDO�VLWH�¿OHV��'UDZLQJ�
XSRQ�LQIRUPDWLRQ�IRU�D�QXPEHU�RI�&DGGR�VLWHV�
LQ�$UNDQVDV��HQKDQFHG�GLJLWDO�PHWKRGV�DUH�XVHG�
WR�GLVFRYHU��ORFDWH��LQWHUSUHW��DQG�SUHFLVHO\�PDS�
DUFKHRORJLFDO�IHDWXUHV�LQ�WKH�6WDWH�

0LGGOHEURRN��7RP��7H[DV�$UFKHRORJLFDO�6WHZDUGVKLS�
1HWZRUN���DQG�&ROOHHQ�+DQUDWW\��8QLYHUVLW\�RI�7H[DV�
DW�7\OHU�
$�3LORW�6WXG\�LQ�WKH�8VH�RI�S;5)�$QDO\VLV�RI�&DGGR�
&HUDPLFV

;�5D\�)OXRUHVFHQFH�DQDO\VLV�KDV�EHHQ�XVHG�LQ�
DUFKHRORJ\�IRU�RYHU�¿IW\�\HDUV�\HW�WKHUH�PD\�EH�QR�
SXEOLVKHG�UHSRUWV�RI�LWV�XVH�LQ�&DGGR�FHUDPLF�VWXGLHV�
EDVHG�RQ�D�UHYLHZ�RI�D�UHFHQW�FRPSUHKHQVLYH�&DGGR�
ELEOLRJUDSK\��7KLV�SLORW�VWXG\�HPSOR\HG�S;5)�GDWD�
WR�DVVHVV�HOHPHQWDO�FRPSRVLWLRQ�RI����FHUDPLF�REMHFWV�
H[FDYDWHG�IURP�D�VKDIW�WRPE�LQ�6KHOE\�&RXQW\��7H[DV�
���6<����LQ������E\�7+&�DUFKHRORJLVWV�DQG�6WHZDUGV��
2QH�YHVVHO��D�+XPH�(QJUDYHG�ERWWOH��DSSHDUHG�WR�KDYH�
EHHQ�D�WUDGH�LWHP�IURP�WKH�8SSHU�1HFKHV�)UDQNVWRQ�

SKDVH�VRPH�VHYHQW\�¿YH�PLOHV�GLVWDQW��7KLV�YHVVHO�
\LHOGHG�S;5)�FRXQW�YDOXHV�WKDW�PDUJLQDOO\�GLIIHUHG�IURP�
WKH�UDQJH�RI�WKH�RWKHU�FHUDPLF�REMHFWV�ZKHQ�XVLQJ�LURQ��
FDOFLXP��SRWDVVLXP��FKURPLXP�DQG�DUVHQLF�FRPSDULVRQV��
/LPLWDWLRQV�DQG�IXWXUH�RSSRUWXQLWLHV�ZLWK�S;5)�ZLOO�EH�
GLVFXVVHG�

0LGGOHEURRN��7RP��7H[DV�$UFKHRORJLFDO�6WHZDUGVKLS�
1HWZRUN�
7KH�:HVWHUPDQ�0RXQG����+2���

*HRUJH�.HJOH\�RI�7+&¶V�%XLOGLQJ�&RPPLVVLRQ�6XUYH\�
UHFRUGHG�D���P�;���P�PRXQG�RQ�WKH�*URYHU�:HVWHUPDQ�
SODFH�VRXWKHDVW�RI�.HQQDUG��7H[DV�LQ�$XJXVW�������
6XEVHTXHQWO\�'HH�$QQ�6WRU\�YLVLWHG�WKH�VLWH�LQ������DQG�
�����PDNLQJ�DGGLWLRQDO�VXUIDFH�FROOHFWLRQV�LQ�WKH����WR�
���DFUH�YLOODJH�DUHD�DURXQG�WKH�PRXQG��7LP�3HUWWXOD¶V�
�������UHYLHZ�RI�UHFRYHUHG�DUWLIDFWV�VXJJHVW�WKDW�WKH�
PRXQG�PD\�UHODWH�WR�DQ�(DUO\�&DGGR�RFFXSDWLRQ�RI�
VLPLODU�DJH�DV�WKH�RQHV�DW�*HRUJH�&��'DYLV�VLWH����PLOHV�
WR�WKH�QRUWK��5DGLRFDUERQ�GDWLQJ�RI�D�FKDUUHG�FRUQFRE�
KDG�D�PHGLDQ�FDOLEUDWHG�DJH�RI�$�'��������$�QXPEHU�RI�
VDQG\�SDVWH�VKHUGV�DW�WKH�VLWH�OHG�6WRU\�WR�VSHFXODWH�WKDW�
WKH�RULJLQV�RI�WKH�VLWH�PD\�OLH�LQ�WKH�:RRGODQG�SHULRG��
7KLV�SDSHU�ZLOO�UHSRUW�RQ�UHFHQW�YLVLWV�WR�WKH�VLWH�DQG�
IXWXUH�SODQV�IRU�OLPLWHG�LQYHVWLJDWLRQ�

0F.LQQRQ��'XQFDQ�3���8QLYHUVLW\�RI�&HQWUDO�
$UNDQVDV�
&DGGR�&HUDPLF�'DWDEDVH��$Q�8SGDWH

2YHU�WKH�SDVW�VHYHUDO�\HDUV��,�KDYH�EHHQ�V\QWKHVL]LQJ��
ZLWK�WKH�KHOS�RI�QXPHURXV�&DGGR�DUFKDHRORJLFDO�
UHVHDUFKHUV��D�FRPSUHKHQVLYH�PXOWL�VWDWH�PDWHULDO�
FXOWXUH�GDWDEDVH�WR�HYDOXDWH�LQWHUUHJLRQDO�LQWHUDFWLRQ�
DQG�FRPPXQLW\��7KH�GDWDEDVH�LV�SULPDULO\�FRPSRVHG�
RI�ZKROH�&DGGR�YHVVHOV�GRFXPHQWHG�IURP�SXEOLVKHG�
H[FDYDWLRQ�VXPPDULHV��DUFKDHRORJLFDO�UHSRUWV�RU�JUH\�
OLWHUDWXUH��DQG�YDULRXV�SKRWRJUDSKV�WDNHQ�RI�SULYDWH�
FROOHFWLRQV��7KLV�SUHVHQWDWLRQ�ZLOO�SURYLGH�DQ�XSGDWH�RQ�
UHFHQW�FDVH�VWXGLHV�DV�WKH�GDWDEDVH�FRQWLQXHV�WR�JURZ�
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0XOYLKLOO��7LP���$UNDQVDV�$UFKHRORJLFDO�6XUYH\��
*HRUJH�6DER�,,,��$UNDQVDV�$UFKHRORJLFDO�6XUYH\���
-DPL�-��/RFNKDUW��$UNDQVDV�$UFKHRORJLFDO�6XUYH\���
-HVVLFD�&UDZIRUG��$UNDQVDV�$UFKHRORJLFDO�6XUYH\���
DQG�/DUU\�3RUWHU��$UNDQVDV�$UFKHRORJLFDO�6XUYH\�
7KH�3UHVHUYDWLRQ�RI�&DYDQDXJK�0RXQG��6%��

/RFDWHG�ZLWKLQ�WKH�FLW\�OLPLWV�RI�)RUW�6PLWK��$UNDQVDV��
&DYDQDXJK�0RXQG�LV�D�ODWH�SUHKLVWRULF�SODWIRUP�PRXQG��
1R�IRUPDO�H[FDYDWLRQV�KDYH�HYHU�WDNHQ�SODFH��EXW�LQ�
WKH�SDVW�WXQQHOV�ZHUH�GXJ�LQWR�WKH�HDVWHUQ�DQG�VRXWKHUQ�
VLGHV�RI�WKH�PRXQG�ZLWK�QR�UHSRUWHG�DUWLIDFWV��'XULQJ�WKH�
����V��D�ODUJH�VHFWLRQ�RI�WKH�HDVWHUQ�VLGH�ZDV�UHPRYHG��
FDXVLQJ�VHYHUH�HURVLRQ�RYHU�WKH�\HDUV��,Q�������WKH�
$UFKDHRORJLFDO�&RQVHUYDQF\�DFTXLUHG�WKH�PRXQG�DQG�
LQ������WKH�$UNDQVDV�$UFKHRORJLFDO�6XUYH\�FRQGXFWHG�
D�OLPLWHG�JHRSK\VLFDO�VXUYH\��,Q�������WKH�&RQVHUYDQF\�
¿QDQFHG�WKH�UHFRQVWUXFWLRQ�RI�WKH�HDVWHUQ�VLGH�WR�SUHYHQW�
IXUWKHU�HURVLRQ�DQG�WKH�6XUYH\�ZDV�DEOH�WR�UHFRUG�
SRUWLRQV�RI�WKH�HDVW�SUR¿OH�RI�WKH�PRXQG�

5HGFRUQ��-HUL��&DGGR�1DWLRQ�RI�2NODKRPD�
:KDW¶V�LQ�D�1DPH"�&DOO�LW�&DGGR�

-HUL�5HGFRUQ�LV�UHFRJQL]HG�LQWHUQDWLRQDOO\�IRU�UHYLYLQJ�
WKH�&DGGR�SRWWHU\�PDNLQJ�WUDGLWLRQ��)LUVW�/DG\�0LFKHOOH�
2EDPD�VHOHFWHG�5HGFRUQ¶V�³,QWHUWZLQLQJ�6FUROOV´�
SRW�IRU�GLVSOD\�LQ�WKH�2YDO�2I¿FH��7KH�DUWZRUN�LV�D�
WUDGLWLRQDO�&DGGR�GHVLJQ�IURP�PRUH�WKDQ�����\HDUV�DJR��
7KH�6PLWKVRQLDQ��WKH�2NODKRPD�0XVHXP�RI�+LVWRU\��
6SLUR�0RXQGV��DQG�WKH�%RE�%XOORFN�7H[DV�6WDWH�+LVWRU\�
0XVHXP�SHUPDQHQWO\�GLVSOD\�KHU�ZRUN��5HGFRUQ¶V�
KRQRUV�LQFOXGH�$UWLVW�LQ�5HVLGHQFH�DW�WKH�$UW�,QVWLWXWH�RI�
&KLFDJR��ZKHUH�VKH�ZDV�IHDWXUHG�LQ�WKH�YLGHR��³+HUR��
+DZN�DQG�2SHQ�+DQG�´�5RFNHIHOOHU�)HOORZ��&KLFDJR�
1HZEHUU\�/LEUDU\��DQG�-RKQ�+D\�:KLWQH\�)HOORZ��
8QLYHUVLW\�RI�2NODKRPD��7KH�8QLYHUVLW\�RI�7H[DV�DQG�
WKH�8QLYHUVLW\�RI�2NODKRPD�KDYH�LQFOXGHG�KHU�VWRU\�RQ�
WKHLU�ZHEVLWHV��5HGFRUQ�KDV�OHFWXUHG�DW�WKH�6PLWKVRQLDQ��
WKH�$UW�,QVWLWXWH�RI�&KLFDJR��<DOH�8QLYHUVLW\��,OOLQRLV�
8QLYHUVLW\��DQG�WKH�:KLWH�+RXVH�,QVWLWXWH�RI�0XVHXP�
DQG�/LEUDU\�6HUYLFHV�FRQIHUHQFH��+HU�VWRU\�ZDV�VKRZQ�
LQ�³$UNDQVDV¶V�),567�3(23/(´�RQ�$(71��$UNDQVDV��
7KH�GRFXPHQWDU\�LV�WKH�FRPSDQLRQ�VHULHV�WR�:*%+�
3%6��³:H�6KDOO�5HPDLQ�´�,Q�WKLV�SUHVHQWDWLRQ�-HUL�ZLOO�
EH�DGGUHVVLQJ�WKH�UHDVRQV�WR�FKDQJH�&DGGR�3RWWHU\�7\SH�

1DPHV�WR�PRUH�FXOWXUDOO\�UHOHYDQW�GHVLJQDWLRQV�IRU�WKH�
&DGGR�SHRSOH��7KLV�QHHG�UHÀHFWV�SROLFLHV�FRQWULEXWLQJ�WR�
&DGGR�ORVV�RI�KRPHODQG��ODQJXDJH�DQG�FXOWXUH��0RYLQJ�
IRUZDUG�WR�EULQJ�&DGGR�KLVWRU\�WR�WKH�SUHVHQW��E\�WKH�
&DGGR��IRU�WKH�&DGGR�RI�ZKDW�LV�LPSRUWDQW�WR�&DGGR�
1DWLRQ�

6DER�,,,��*HRUJH��$UNDQVDV�$UFKHRORJLFDO�6XUYH\�
7KH�$UFKHRORJ\�RI�6WRU\WHOOLQJ�DW�WKH�6SLUR�&HUHPRQLDO�
&HQWHU

6WRU\WHOOLQJ�LV�D�SRZHUIXO�LQVWUXPHQW�IRU�WHDFKLQJ��
OHDUQLQJ��DQG�FUHDWLQJ�QHZ�NQRZOHGJH�DQG�LQIRUPDWLRQ�
DPRQJ�FRPPXQLWLHV�DURXQG�WKH�ZRUOG��LQFOXGLQJ�1DWLYH�
$PHULFDQV�SDVW�DQG�SUHVHQW��6WRU\WHOOLQJ�LV�SULPDULO\�
D�GUDPDWLF�SHUIRUPDQFH�WKDW�GRHV�QRW�RIWHQ�\LHOG�D�
GLDJQRVWLF�PDWHULDO�VLJQDWXUH��WR�ZKDW�H[WHQW��WKHQ��PLJKW�
VXFK�SHUIRUPDQFHV�EH�UHÀHFWHG�LQ�WKH�DUFKHRORJLFDO�
UHFRUG"�7KLV�SUHVHQWDWLRQ�H[SORUHV�OLQNV�EHWZHHQ�
QDUUDWLYH�WUDGLWLRQV�DQG�DUWLVWLF�UHSUHVHQWDWLRQ��DQG�
UHYLHZV�UHFHQW�UHVHDUFK�DQG�D�QHZ�GLJLWDO�SURMHFW�DERXW�
HDUO\���WK�FHQWXU\�VWRU\WHOOLQJ�SHUIRUPDQFHV�DW�WKH�6SLUR�
&HUHPRQLDO�&HQWHU�

6HOGHQ�-U���5REHUW�=���&HQWHU�IRU�5HJLRQDO�+HULWDJH�
5HVHDUFK��6WHSKHQ�)��$XVWLQ�6WDWH�8QLYHUVLW\�
&HUDPLF�0RUSKRORJLFDO�2UJDQL]DWLRQ��4XLGGLW\�RI�
6KDSH�IRU�+LFNRU\�(QJUDYHG�%RWWOHV

7KLV�VWXG\�H[SDQGV�XSRQ�D�SUHYLRXV�DQDO\VLV�RI�WKH�
&ODUHQFH�+��:HEE�FROOHFWLRQ��ZKLFK�UHVXOWHG�LQ�WKH�
LGHQWL¿FDWLRQ�RI�WZR�&DGGR�ERWWOH�VKDSHV�XVHG�LQ�
WKH�PDQXIDFWXUH�RI�+LFNRU\�(QJUDYHG��+(��ERWWOHV��
7KH�FXUUHQW�VDPSOH�RI�&DGGR�ERWWOHV�DGGXFHV�WKUHH�
GLPHQVLRQDO�PHVKHV�IURP�WKH�+(�VSHFLPHQV�LQ�WKH�:HEE�
FROOHFWLRQ��DV�ZHOO�DV����QHZ�PHVKHV�IURP�VL[�VLWHV�DQG�
RQH�FROOHFWLRQ��DOO�RI�ZKLFK�IDOO�XQGHU�WKH�SXUYLHZ�RI�WKH�
1DWLYH�$PHULFDQ�*UDYHV�3URWHFWLRQ�DQG�5HSDWULDWLRQ�
$FW��1$*35$���5HVXOWV�FRQ¿UP�WKDW�+(�ERWWOH�VKDSH�
GLIIHUV�VLJQL¿FDQWO\�E\�VLWH�LQ�VRPH�FDVHV��WKDW�WKH�WZR�
GLVFUHWH�VKDSHV�LGHQWL¿HG�LQ�WKH�SUHYLRXV�VWXG\�SHUVLVW�
LQ�WKLV�ODUJHU�VDPSOH��DQG�WKDW�PRUSKRORJLFDO�LQWHJUDWLRQ�
LV�QRW�VLJQL¿FDQW��PHDQLQJ�WKDW�WKRVH�WUDLWV�XVHG�WR�
FKDUDFWHUL]H�ERWWOH�VKDSH��ULP��QHFN��ERG\��DQG�EDVH��
ZHUH�QRW�IRXQG�WR�YDU\�LQ�D�FRRUGLQDWHG�PDQQHU��7KXV��
ZKLOH�UHVXOWV�FRQ¿UP�VLWH�VSHFL¿F�GLIIHUHQFHV�LQ�VKDSH�
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DQG�WKH�PDQXIDFWXUH�RI�WZR�GLVFUHWH�ERWWOH�VKDSHV�IURP�
WZR�GLIIHUHQW��QRUWK�VRXWK��JHRJUDSKLHV��UHVXOWV�GR�
QRW�VXSSRUW�WKH�K\SRWKHVLV�WKDW�&DGGR�SRWWHUV�DGKHUHG�
WR�D�WHPSODWH�RI�YHVVHO�VKDSH�DVVRFLDWHG�ZLWK�VSHFL¿F�
GHFRUDWLYH�PRWLIV�IRU�WKLV�VDPSOH�RI�+(�ERWWOHV�

6HOGHQ�-U���5REHUW�=���&HQWHU�IRU�5HJLRQDO�+HULWDJH�
5HVHDUFK��6WHSKHQ�)��$XVWLQ�6WDWH�8QLYHUVLW\���-RKQ�
(��'RFNDOO��3UHZLWW�DQG�$VVRFLDWHV��,QF����DQG�+DUU\�
-��6KDIHU��7H[DV�$	0�8QLYHUVLW\�
/LWKLF�0RUSKRORJLFDO�2UJDQL]DWLRQ��*DKDJDQ�%LIDFHV�
IURP�7H[DV�DQG�/RXLVLDQD

7KLV�VWXG\�LV�IRFXVHG�XSRQ�DQ�DQDO\VLV�RI�*DKDJDQ�
ELIDFH�PRUSKRORJ\�DQG�HQOLVWV�WKH�WKUHH�ODUJHVW�VDPSOHV�
RI�WKHVH�ELIDFHV��WR�LQFOXGH�WKDW�RI�WKH�W\SH�VLWH��*DKDJDQ�
0RXQG��DV�ZHOO�DV�WKH�0RXQGV�3ODQWDWLRQ�DQG�*HRUJH�&��
'DYLV�VLWHV��5HVXOWV�LQGLFDWH�D�VLJQL¿FDQW�GLIIHUHQFH�LQ�
*DKDJDQ�ELIDFH�PRUSKRORJ\�DW�WKH�0RXQGV�3ODQWDWLRQ�
VLWH�ZKHQ�FRPSDUHG�ZLWK�*DKDJDQ�ELIDFHV�IURP�WKH�
*DKDJDQ�0RXQG�DQG�*HRUJH�&��'DYLV�VLWHV��$�WHVW�RI�
PRUSKRORJLFDO�LQWHJUDWLRQ�LQGLFDWHV�WKDW�WKH�ELIDFHV�
DUH�VLJQL¿FDQWO\�LQWHJUDWHG��PHDQLQJ�WKDW�WKRVH�WUDLWV�
XVHG�WR�FKDUDFWHUL]H�WKHLU�VKDSH��EODGH�DQG�EDVH��
YDU\�LQ�D�FRRUGLQDWHG�PDQQHU��7HVWV�IRU�DOORPHWU\�
DQG�DV\PPHWU\�ZHUH�QRW�VLJQL¿FDQW��5HVXOWV�FRQ¿UP�
WKDW�*DKDJDQ�ELIDFH�SURGXFWLRQ�DW�0RXQGV�3ODQWDWLRQ�
GLIIHUV�VLJQL¿FDQWO\�ZKHQ�FRPSDUHG�ZLWK�LQGXVWULHV�DW�
*DKDJDQ�0RXQG�DQG�*HRUJH�&��'DYLV��5HVXOWV�DXJPHQW�
SUHYLRXV�LQTXLULHV��DQG�SURYLGH�DGGLWLRQDO�HYLGHQFH�
IRU�D�QRUWK�VRXWK�GLYLGH�EDVHG�XSRQ�WKH�PRUSKRORJ\�
DVVRFLDWHG�ZLWK�FRPPXQLWLHV�RI�SUDFWLFH�IRU�*DKDJDQ�
ELIDFHV��:KHQ�YLHZHG�LQ�FRQFHUW�ZLWK�VLPLODU�VKLIWV�
LQ�+LFNRU\�)LQH�(QJUDYHG�DQG�6PLWKSRUW�3ODLQ�ERWWOH�
PRUSKRORJ\��PXOWLSOH�OLQHV�RI�HYLGHQFH�OHQG�VXSSRUW�
WR�DQ�LQFUHDVLQJO\�UREXVW�DUJXPHQW�IRU�WZR�SUHYLRXVO\�
XQUHFRJQL]HG�DQG�PRUSKRORJLFDOO\�XQLTXH�&DGGR�
FRPPXQLWLHV�RI�SUDFWLFH�

6ZLIW��&DWKHULQH��)DLU¿HOG�%D\�&RPPXQLW\�
(GXFDWLRQ�&HQWHU�
0\WKV�DQG�0LVFRQFHSWLRQV�RI�WKH�(GJHPRQW�6KHOWHU

7KH�(GJHPRQW�6KHOWHU�LV�SDUW�RI�WKH�&LW\�RI�)DLU¿HOG�
%D\¶V�+HULWDJH�&HQWHU�DQG�LV�LGHQWL¿HG�E\�WKH�WULQRPLDO�
�9%���RQ�WKH�1DWLRQDO�5HJLVWHU�RI�+LVWRULF�3ODFHV��

&RPPRQO\�NQRZQ�DV�,QGLDQ�5RFN�&DYH�LW�FRQWDLQV�
���FDUYHG�SHWURJO\SKV�RQ�WKH�$UNDQVDV�$UFKHRORJLFDO�
6XUYH\¶V�URFN�DUW�GDWDEDVH��$UFKDHRORJLVWV�KDYH�EHHQ�
YLVLWLQJ�VLQFH�WKH�ODWH�����¶V�DQG�EHOLHYH�WKH�FDYH�ZDV�
XVHG�DV�D�SODFH�RI�FHOHEUDWLRQ�DQG�VKHOWHU�IRU�¿YH�WULEHV��
LQFOXGLQJ�WKH�&DGGR��7KHUH�DUH�VWRULHV�DERXW�WKHVH�
LPDJHV�DQG�WKHLU�FRQQHFWLRQ�WR�WKLV�UHYHUHG�VLWH��VRPH�
DUH�WUXH�DQG�VRPH�DUH�OHJHQG�

7DKODWH��$ODLQD��&DGGR�1DWLRQ�RI�2NODKRPD�
&DGGR�/DQJXDJH

,�ZLOO�SUHVHQW�D�VHOHFWLRQ�RI�VWRULHV�IURP�7KH�&DGGR�
/DQJXDJH��$�*UDPPDU��7H[WV��DQG�'LFWLRQDU\�%DVHG�
RQ�0DWHULDOV�&ROOHFWHG�E\�WKH�$XWKRU�LQ�2NODKRPD�
%HWZHHQ������DQG������E\�WKH�ODWH�'U��:DOODFH�&KDIH��
7KHUH�ZLOO�EH�D�GLVFXVVLRQ�RI�+DVLQDL�FXOWXUDO�YDOXHV�DQG�
ZRUOGYLHZV�HQFRGHG�ZLWKLQ�WKH�ODQJXDJH�RI�WKH�WH[WV�

7D\ORU��)LRQD�0���$UNDQVDV�$UFKHRORJLFDO�6XUYH\���
DQG�&DUO�*��'UH[OHU��$UNDQVDV�$UFKHRORJLFDO�
6XUYH\�
$Q�8SGDWH�RQ�WKH�+ROPDQ�6SULQJV�6LWH��3DVW��3UHVHQW��
DQG�)XWXUH�5HVHDUFK

([FDYDWHG�LQ�WKH�����V�E\�WKH�$UNDQVDV�$UFKHRORJLFDO�
6RFLHW\��WKH�+ROPDQ�6SULQJV�LV�D�PDVVLYH�&DGGR�VLWH�DQG�
RQH�RI�D�IHZ�VDOW�SURFHVVLQJ�VLWHV�LQ�6RXWKHUQ�$UNDQVDV��
7KLV�ODUJH�FROOHFWLRQ�RI�DUFKHRORJLFDO�PDWHULDO�ZDVQ¶W�
UH�RSHQHG�XQWLO������ZKHQ�WKH�6$8�5HVHDUFK�6WDWLRQ�
EHJDQ�D�UH�ER[LQJ�LQLWLDWLYH��7KDW�HQGHDYRU�HYHQWXDOO\�
OHG�WR�PH�EHJLQQLQJ�D�V\VWHPDWLF�FHUDPLF�LQYHQWRU\�LQ�
������UHVHDUFK�,�DP�VWLOO�FRQGXFWLQJ�WRGD\��7KLV�SDSHU�
ZLOO�LQFOXGH�DQ�XSGDWH�RQ�P\�FXUUHQW�UHVHDUFK��D�UHSRUW�
RQ�WKH�UHFHQW�UDGLRFDUERQ�DQG�ERWDQLFDO�DQDO\VHV��DV�ZHOO�
DV�RXU�SODQV�WR�ZUDS�XS�WKLV�VLWH�DW�WKH������$UNDQVDV�
$UFKHRORJLFDO�6RFLHW\�7UDLQLQJ�3URJUDP�LQ�-XQH�

7UXELWW��0DU\�%HWK��$UNDQVDV�$UFKHRORJLFDO�6XUYH\���
&KHOVHD�&LQRWWR��$UNDQVDV�$UFKHRORJLFDO�6XUYH\���
DQG�5DH¶6KDZQ�-RQHV��+HQGHUVRQ�6WDWH�8QLYHUVLW\�
8SGDWH�RQ�WKH�+RGJHV�&ROOHFWLRQ�RI�1DWLYH�$PHULFDQ�
$UWLIDFWV�DW�+HQGHUVRQ�6WDWH�8QLYHUVLW\

7KH�-RLQW�(GXFDWLRQDO�&RQVRUWLXP��-(&���PDGH�XS�RI�
+HQGHUVRQ�6WDWH�DQG�2XDFKLWD�%DSWLVW�XQLYHUVLWLHV�LQ�
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$UNDGHOSKLD��$UNDQVDV��DFTXLUHG�WKH�+RGJHV�&ROOHFWLRQ�
RI�1DWLYH�$PHULFDQ�DUWLIDFWV�LQ�������0RVW�RI�WKH�LWHPV�
ZHUH�FROOHFWHG�IURP�DUFKHRORJLFDO�VLWHV�LQ�WKH�0LGGOH�
2XDFKLWD�5LYHU�YDOOH\�E\�7KRPDV�DQG�&KDUORWWH�+RGJHV�
LQ�WKH�����V�DQG�����V��7KH�$UNDQVDV�$UFKHRORJLFDO�
6XUYH\¶V�+HQGHUVRQ�6WDWH�8QLYHUVLW\�UHVHDUFK�VWDWLRQ�
VWDII�FXUDWHV�WKH�FROOHFWLRQ��DQG�ZH�KDYH�LQYHQWRULHG��
SKRWRJUDSKHG��DQG�GRFXPHQWHG�REMHFWV��SXEOLVKHG�
UHVHDUFK�DUWLFOHV��DQG�FUHDWHG�HGXFDWLRQDO�H[KLELWV�
IURP�WKLV�ODUJH�FROOHFWLRQ��,Q�������KXPDQ�UHPDLQV�
DQG�DVVRFLDWHG�IXQHUDU\�REMHFWV�ZHUH�WUDQVIHUUHG�
IURP�WKH�-(&�WR�WKH�$UNDQVDV�$UFKHRORJLFDO�6XUYH\¶V�
)D\HWWHYLOOH�RI¿FH�IRU�D�1$*35$�LQYHQWRU\��:RUN�
FRQWLQXHV�RQ�LGHQWLI\LQJ�XQDVVRFLDWHG�IXQHUDU\�REMHFWV�
EDVHG�RQ�DUFKLYDO�UHFRUGV��7KLV�\HDU��ZH�DUH�PRYLQJ�
WKH�+RGJHV�&ROOHFWLRQ�IURP�FORVHG�FXUDWLRQ�WR�RSHQ�
VWRUDJH�LQ�WKH�UHQRYDWHG�&DGGR�&HQWHU�RQ�WKH�+HQGHUVRQ�
6WDWH�8QLYHUVLW\�FDPSXV�WR�PDNH�LW�PRUH�DFFHVVLEOH�WR�
VWXGHQWV�DQG�IDFXOW\��UHVLGHQWV�RI�WKH�ORFDO�DUHD��&DGGR�
,QGLDQV��DQG�RWKHU�YLVLWRUV�

:LOOLDPV��-HIIUH\�0���)ULHQGV�RI�&DGGR�0RXQGV�
6WDWH�+LVWRULF�6LWH���DQG�9LFWRU�*DODQ��)ULHQGV�RI�
&DGGR�0RXQGV�6WDWH�+LVWRULF�6LWH�
.RR�+RRW�.LZDW��7KH�&DGGR�*UDVV�+RXVH�

7KH�WUDGLWLRQDO�&DGGR�*UDVV�+RXVH�EXLOW�LQ������DW�
&DGGR�0RXQGV�6WDWH�+LVWRULF�6LWH�QHDU�$OWR��7H[DV�ZDV�
WKH�VXEMHFW�RI�D����PLQXWH�3%6�VSHFLDO�WKDW�GRFXPHQWHG�
FRQVWUXFWLRQ�IURP�WKH�LGHQWL¿FDWLRQ�DQG�FROOHFWLRQ�RI�
UDZ�PDWHULDOV�WKURXJK�WKH�¿QDO�WKDWFKLQJ��)ROORZLQJ�WKH�
YLHZLQJ�RI�WKH�GRFXPHQWDU\��ZH�ZLOO�GHVFULEH�GDPDJH�
WR�WKH�VWUXFWXUH�H[SUHVVHG�DV�D�QRWLFHDEOH�OHDQ�WKDW�
SURJUHVVHG�RYHU�WKH�IDOO�RI������DQG�WKH�HPHUJHQF\�
UHSDLUV�WR�WKH�VWUXFWXUH�WKDW�ZHUH�PDGH�LQ�WKH�ZLQWHU�RI�
���������7KH�UHSDLUV�KDYH�GLVWLQFW�IHDWXUHV�WKDW�PD\�EH�
H[SUHVVHG�LQ�WKH�DUFKDHRORJLFDO�UHFRUG��7KLV�LQIRUPDWLRQ�
FDQ�EH�XVHG�WR�DLG�LQ�LQWHUSUHWDWLRQ�RI�FLUFXODU�KRXVH�
SDWWHUQV�IRXQG�WKURXJKRXW�WUDGLWLRQDO�&DGGR�ODQGV�
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