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$W�WKH�$UNDQVDV�$UFKHRORJLFDO�6XUYH\¶V�+HQGHUVRQ�
6WDWH�8QLYHUVLW\��+68��5HVHDUFK�6WDWLRQ��ZH�FRQWLQXH�
WR�LQYHQWRU\�FXUDWHG�DUWLIDFW�FROOHFWLRQV��7KH�UHVHDUFK�
VWDWLRQ�KDV�EHHQ�RQ�WKH�+68�FDPSXV�LQ�$UNDGHOSKLD�
VLQFH�������DQG�RXU�FROOHFWLRQV�LQFOXGH�DUWLIDFWV��
SKRWRJUDSKV��PDSV��DQG�¿HOG�DQG�ODE�UHFRUGV�IURP�
SURMHFWV�DV�ZHOO�DV�DUWLIDFW�GRQDWLRQV�IURP�ORFDO�
UHVLGHQWV��)LHOG�QRWHV�DQG�ODE�IRUPV�KDYH�EHHQ�VFDQQHG�
DQG�DUFKLYHG�RQ�WKH�VHUYHU��DQG�ZH�DUH�LQ�WKH�SURFHVV�RI�
VFDQQLQJ�WKH�VWDWLRQ¶V�FROOHFWLRQ�RI��������FRORU�VOLGHV��
$VVLVWHG�E\�YROXQWHHUV��ZH�KDYH�EHHQ�LQYHQWRU\LQJ�
DUWLIDFWV��XSGDWLQJ�VWDWLRQ�GDWDEDVHV��DQG�VXEPLWWLQJ�VLWH�
UHYLVLW�IRUPV�WR�WKH�5HJLVWUDU¶V�2I¿FH��7KLV�LQYHQWRU\�
SURMHFW�KDV�VSXUUHG�QHZ�UHVHDUFK�DQG�HIIRUWV�WR�
GLVVHPLQDWH�UHVXOWV�RI�ROGHU�¿HOG�LQYHVWLJDWLRQV�
� &KHOVHD�&LQRWWR�SUHVHQWHG�D�WDON�WR�WKH�
�����&DGGR�&RQIHUHQFH�RQ�UHVXOWV�RI�RQH�RI�WKHVH�
SURMHFWV��+HU�DQDO\VLV�RI�SRWWHU\�VKHUGV�DQG�RWKHU�

DUWLIDFWV�HVWDEOLVKHG�D�/DWH�&DGGR�SHULRG�DJH�
�$�'�������V�����V��IRU�D�SLW�IHDWXUH�H[FDYDWHG�DW�
WKH�&DGGR�+LOOV�VLWH���01����LQ�������6KH�ZURWH�D�
VXPPDU\�DUWLFOH�DQG�VXEPLWWHG�LW�WR�7KH�$UNDQVDV�
$UFKHRORJLVW�IRU�SXEOLFDWLRQ��+HU�QH[W�SURMHFW�ZLOO�EH�
DQ�DQDO\VLV�RI�WZR�6XUYH\�WHVWLQJ�SURMHFWV�DW�QLQHWHHQWK�
FHQWXU\�KRXVHV�LQ�$UNDGHOSKLD��RQH�DW�0DJQROLD�0DQRU�
��&/�����LQ������DQG�WKH�RWKHU�DW�WKH�-DPHV�(��0��
%DUNPDQ�+RXVH���&/�����LQ������DQG�������0DU\�%HWK�
7UXELWW�DQG�&KHOVHD�&LQRWWR�SUHVHQWHG�D�SUHOLPLQDU\�
SDSHU�RQ�WKLV�ZRUN�DW�WKH�6RXWK�&HQWUDO�+LVWRULFDO�
$UFKDHRORJ\�&RQIHUHQFH�LQ�2FWREHU������
� $V�FROOHFWLRQV�IURP�6XUYH\�UHVHDUFK�VWDWLRQV�
DUH�LQYHQWRULHG��LQIRUPDWLRQ�LV�DGGHG�WR�WKH�³$UNDQVDV�
1RYDFXOLWH��$�9LUWXDO�&RPSDUDWLYH�&ROOHFWLRQ´�ZHEVLWH�
GDWDEDVH��8VLQJ�DQ�RQOLQH�IRUP��SURIHVVLRQDO�DQG�
DYRFDWLRQDO�DUFKHRORJLVWV�DFURVV�WKH�&DGGR�$UHD�FDQ�
DGG�GDWD�WR�WKH�PDS��)LJXUH����VKRZLQJ�WKH�GLVWULEXWLRQ�

&XUUHQW�5HVHDUFK�
$UFKLYLQJ�RXU�+LVWRU\��3XEOLVKLQJ�5HVXOWV��&XUUHQW�5HVHDUFK�DW�
WKH�$UNDQVDV�$UFKHRORJLFDO�6XUYH\·V�+HQGHUVRQ�6WDWH�8QLYHUVLW\�
5HVHDUFK�6WDWLRQ

0DU\�%HWK�7UXELWW
$UNDQVDV�$UFKHRORJLFDO�6XUYH\��+68�5HVHDUFK�6WDWLRQ

)LJXUH����0DS�IURP�WKH�³$UNDQVDV�1RYDFXOLWH��$�9LUWXDO�&RPSDUDWLYH�&ROOHFWLRQ´�ZHEVLWH�VKRZLQJ�VRXUFH�FRXQWLHV�LQ�UHG�DQG�
FRXQWLHV�ZKHUH�QRYDFXOLWH�DUWLIDFWV�KDYH�EHHQ�IRXQG�LQ�SXUSOH��PDS�FUHDWHG�XVLQJ�*RRJOH�0DSV�E\�-RKQ�6DPXHOVHQ��
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RI�QRYDFXOLWH�DUWLIDFWV�EH\RQG�WKH�2XDFKLWD�0RXQWDLQV�
VRXUFH�DUHD��KWWS���DUFKHRORJ\�XDUN�HGX�QRYDFXOLWH�
LQGH[�KWPO"SDJH1DPH 6RXUFLQJ���1RYDFXOLWH���0DU\�
%HWK�7UXELWW�DQG�-RKQ�6DPXHOVHQ�SUHVHQWHG�D�SRVWHU�DW�
WKH������6RXWKHDVWHUQ�$UFKDHRORJLFDO�&RQIHUHQFH�WKDW�
VKRZV�WHPSRUDO�FKDQJHV�LQ�WKH�H[WHQW�DQG�GLUHFWLRQ�RI�
QRYDFXOLWH�DUWLIDFW�GLVWULEXWLRQ��EDVHG�RQ�GDWD�RQ�W\SHG�
SURMHFWLOH�SRLQWV�
� ,Q�-DQXDU\�������ZH�FRPSOHWHG�D�PXOWL�\HDU�
SURMHFW�WR�GRFXPHQW�DQG�SKRWRJUDSK�SRWWHU\�YHVVHOV�
LQ�WKH�-RLQW�(GXFDWLRQDO�&RQVRUWLXP¶V��-(&��+RGJHV�
&ROOHFWLRQ��5HVXOWLQJ�IURP�ZRUN�E\�ORFDO�DYRFDWLRQDO�
DUFKHRORJLVWV�7KRPDV�DQG�&KDUORWWH�+RGJHV�DQG�9HUH�
+XGGOHVWRQ�LQ�WKH�����V�DQG�����V��WKLV�PDMRU�FROOHFWLRQ�
LV�FXUDWHG�DW�+68��&KHOVHD�&LQRWWR�FRPSOHWHG�GDWD�
HQWU\�RQ�������YHVVHOV��DQG�0DU\�%HWK�7UXELWW�ZURWH�
DQG�VXEPLWWHG�DQ�DUWLFOH�RQ�DUWLIDFWV�IURP�HLJKW�DQFHVWUDO�

&DGGR�VLWHV�QHDU�$UNDGHOSKLD�WR�&DGGR�$UFKHRORJ\�
-RXUQDO��VHH�WKLV�LVVXH���3ODQV�DUH�QRZ�XQGHUZD\�WR�
PRYH�WKH�-(&�+RGJHV�&ROOHFWLRQ�WR�WKH�UHQRYDWHG�
&DGGR�&HQWHU�RQ�WKH�+68�FDPSXV�IRU�FXUDWLRQ�DQG�
GLVSOD\�
� $QDO\VLV��LQWHUSUHWDWLRQ��DQG�ZULWLQJ�FRQWLQXHV�
RQ�WKH�-RQHV�0LOO���+6����H[FDYDWLRQV�LQ�����������
DQG�WKH�'UDJRYHU���01�����H[FDYDWLRQV�IURP������
������3XEOLF�WDONV�RQ�ERWK�SURMHFWV�VHUYHG�DV�LQVSLUDWLRQ�
IRU�D�VKRUW�ERRN�PDQXVFULSW�RQ�³2XDFKLWD�0RXQWDLQV�
$UFKHRORJ\´�WKDW�0DU\�%HWK�7UXELWW�ZURWH�DQG�
VXEPLWWHG�WR�WKH�6XUYH\¶V�3RSXODU�6HULHV��KH�SUHVHQWHG�D�
SRVWHU��)LJXUH����RQ�WKH�VSDWLDO�DQG�WHPSRUDO�GLVWULEXWLRQ�
RI�GDUW�DQG�DUURZ�SRLQWV�DW�-RQHV�0LOO�WR�WKH�$UNDQVDV�
$UFKHRORJLFDO�6RFLHW\¶V������DQQXDO�PHHWLQJ��:KLOH�D�
PL[WXUH�RI�SRLQW�W\SHV�ZHUH�IRXQG�LQ�XSSHU�VWUDWD��RQO\�
$UFKDLF�SHULRG�IRUPV�ZHUH�LQ�ORZHU�OHYHOV�DW�WKH�VLWH��

)LJXUH����3URMHFWLOH�SRLQWV�IURP�WKH�-RQHV�0LOO�VLWH�



ʹ͸Ͳ������Ȉ������������͸Ϳǡ�͸ͶͷͿ

7KH�$UNDQVDV�$UFKHRORJLFDO�6RFLHW\�DZDUGHG�7UXELWW�
DQ�$UFKHRORJLFDO�5HVHDUFK�)XQG�JUDQW�LQ�6HSWHPEHU�
�����WR�REWDLQ�D�UDGLRFDUERQ�GDWH�RQ�FKDUUHG�QXWVKHOO�
IURP�D�'UDJRYHU�VLWH�IHDWXUH�WKDW�DOVR�FRQWDLQHG�VKHUGV�
RI�&RRSHU�%RQHZDUH��7KH�$06�GDWH�UHVXOW�RI������
����FDO��%�&��VXSSRUWV�WKLV�)RXUFKH�0DOLQH�W\SH�DV�WKH�
HDUOLHVW�SRWWHU\�LQ�WKH�7UDQV�0LVVLVVLSSL�6RXWK��GHWDLOV�WR�
EH�SXEOLVKHG�LQ�WKH�6RFLHW\¶V�)LHOG�1RWHV�QHZVOHWWHU��
� $UFKHRORJLFDO�VLWHV�LQ�&ODUN��*DUODQG��3RON��
DQG�3LNH�FRXQWLHV�ZHUH�DGGHG�WR�WKH�$UNDQVDV�VLWH�¿OHV�
GDWDEDVH��$0$6'$��E\�VWDWLRQ�VWDII�LQ�������&KHOVHD�
&LQRWWR�DVVLVWHG�WKH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�
6HUYLFH�ZLWK�VLWH�LQYHVWLJDWLRQV�LQ�6DOLQH�&RXQW\��
ZRUNHG�ZLWK�0HHNV�(WFKLHVRQ�WR�VXUYH\�VLWHV�LQ�&ODUN�
&RXQW\��DVVLVWHG�WKH�6XUYH\¶V�6RXWKHUQ�$UNDQVDV�
8QLYHUVLW\��0DJQROLD��DW�3UDLULH�'¶$QH�EDWWOH¿HOG�LQ�
1HYDGD�&RXQW\��DQG�DVVLVWHG�ZLWK�WKH�DQQXDO�6RFLHW\�
7UDLQLQJ�3URJUDP�H[FDYDWLRQV�DW�3HD�5LGJH�LQ�%HQWRQ�
&RXQW\��:RUNLQJ�ZLWK�WKH�ORFDO�FHPHWHU\�FRPPLWWHH��
&LQRWWR�DQG�7UXELWW�FRPSOHWHG�PDSSLQJ�DW�WKH�0RXQW�
7DERU�&HPHWHU\�LQ�'DOODV�&RXQW\�
�

� 0DU\�%HWK�7UXELWW�VHUYHV�DV�HGLWRU�IRU�
6RXWKHDVWHUQ�$UFKDHRORJ\��WKH�MRXUQDO�RI�WKH�
6RXWKHDVWHUQ�$UFKDHRORJLFDO�&RQIHUHQFH��7KH�$SULO�
�����LVVXH�IHDWXUHG�³(DU�6SRROV��&HUDPLFV��DQG�%XULDO�
0RXQGV�IURP�6RXWKZHVW�0LVVRXUL��&DGGRDQ�DQG�6SLUR�
&RQQHFWLRQV�RQ�WKH�1RUWKHUQ�)URQWLHU´�E\�-DFN�+��5D\��
7KH�HGLWRU�ZHOFRPHV�VXEPLVVLRQV�RQ�FXUUHQW�UHVHDUFK�
RQ�WKH�DUFKDHRORJ\�DQG�KLVWRU\�RI�WKH�&DGGR�$UHD��VHH�
KWWSV���WDQGIRQOLQH�FRP�WRF�\VHD���FXUUHQW��
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