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7KH�+ROPDQ�6SULQJV�VLWH���69����OLHV�LQ�ZHVWHUQ�
6HYLHU�&RXQW\��$UNDQVDV��QHDU�WKH�2NODKRPD�ERUGHU��
,W�LV��DORQJ�ZLWK�%D\RX�6HO���&/�����RQH�RI�WZR�PDMRU�
H[FDYDWLRQV�RI�&DGGR�VDOWZRUNV�WKDW�KDV�QRW�EHHQ�
VXEVWDQWLDOO\�UHSRUWHG��([FDYDWHG�EHWZHHQ������DQG�
�����E\�WKH�$UNDQVDV�$UFKHRORJLFDO�6RFLHW\�GXULQJ�WKHLU�
DQQXDO�7UDLQLQJ�3URJUDP�GLJV��WKH�FROOHFWLRQV�UHPDLQ�
DW�WKH�$UNDQVDV�$UFKHRORJLFDO�6XUYH\¶V�UHVHDUFK�VWDWLRQ�
�$5$6��DW�6RXWKHUQ�$UNDQVDV�8QLYHUVLW\��6$8��LQ�
0DJQROLD�
� 7KH�FROOHFWLRQV�OD\�GRUPDQW�IRU�PDQ\�\HDUV��
7KHQ��LQ�������WKH�VWDWLRQ�VWDII�UHYLYHG�WKH�SURMHFW�DQG�
VWDUWHG�PRYLQJ�LW�WRZDUGV�FRPSOHWLRQ��7KLV�LV�D�GDXQWLQJ�
FKDOOHQJH��JLYHQ�WKH�PDVVLYH�VL]H�RI�WKH�FROOHFWLRQ�
�HVWLPDWHV�IRU�WKH�FHUDPLFV�DORQH�UXQ�WR�������SRXQGV�
RI�VKHUGV���:H�GHWDLO�VRPH�RI�WKH�HIIRUWV�WKDW�KDYH�EHHQ�
WDNLQJ�SODFH�

6HDUFK�IRU�$)2V�DQG�5H�%R[LQJ

,Q�������WKHQ�VWDWLRQ�DUFKHRORJLVW�'U��&DURO�&RODQLQQR�
0HHNV��ZLWK�DVVLVWDQFH�IURP�6$8�XQGHUJUDGXDWH�
(UQHVW�7XUQHU��UHVSRQGHG�WR�D�UHTXHVW�IURP�RXU�
&RRUGLQDWLQJ�2I¿FH�WR�VHDUFK�WKURXJK�WKH�FROOHFWLRQV�
IURP�WKH�H[FDYDWLRQV�IRU�DVVRFLDWHG�IXQHUDU\�REMHFWV�
UHFRYHUHG�IURP�WKH�WZR�GH¿QLWH�DQG�RQH�SRVVLEOH�JUDYH�
HQFRXQWHUHG�GXULQJ�WKH�����V�ZRUN��7KH\�ORFDWHG�DOO�RI�
WKH�UHTXHVWHG�PDWHULDOV��ZKLFK�ZHQW�WR�WKH�&RRUGLQDWLQJ�
2I¿FH�LQ�)D\HWWHYLOOH�IRU�UHSDWULDWLRQ�
� 'U��&RODQLQQR�0HHNV�DQG�0U��7XUQHU�UH�ER[HG�
DQG�UH�EDJJHG�WKH������$UNDQVDV�$UFKHRORJLFDO�6RFLHW\�
WUDLQLQJ�SURJUDP�FROOHFWLRQV�LQWR�SODVWLF�WXEV�DQG�EDJV��
UHPRYLQJ�WKHP�IURP�WKH�FDUGERDUG�ER[HV�WKDW�KHOG�WKHP�
XS�XQWLO�WKDW�SRLQW��7KH�FROOHFWLRQV�IURP�WKH������DQG�
�����WUDLQLQJ�SURJUDP�DZDLW�VLPLODU�FXUDWRULDO�WUHDPHQW�

&HUDPLFV�$QDO\VLV

,Q�������ZH�EHJDQ�ZRUN�RQ�WKH�QH[W�WZR�VWHSV�LQ�WKH�
DQDO\VLV��:LWK�DVVLVWDQFH�IURP�'U��-DPLH�%UDQGRQ��
RI�WKH�$5$6¶V�VWDWLRQ�DW�WKH�8QLYHUVLW\�RI�$UNDQVDV��
ZH�LQLWLDWHG�WKH�FHUDPLF�DQDO\VLV��ZLWK�0V��7D\ORU�
VKRXOGHULQJ�WKH�EXON�RI�WKH�ZRUN��$W�WKH�WLPH�RI�ZULWLQJ��
WKLV�HIIRUW�HQFRPSDVVHV�DSSUR[LPDWHO\�������VKHUGV��
+XQGUHGV�RI�WKRXVDQGV�PRUH�UHPDLQ�
� 0RVW�RI�WKH�VKHUGV�FRQVLVW�RI�ZLGH��ÀDW��VDOW�SDQ�
IUDJPHQWV��PDQ\�XQGHFRUDWHG��7KHUH�DUH�VRPH�GHFRUDWHG�
ULPV�LQ�WKH�FROOHFWLRQ��PDQ\�RI�ZKLFK�FRUUHVSRQG�WR�WKH�
1DVK�1HFN�%DQGHG�W\SH��0RUH�¿QH�JUDLQHG�GDWD�ZLOO�
EH�DYDLODEOH�RQFH�ZH�KDYH�FRPSOHWHG�WKH�DQDO\VLV�RI�D�
UHSUHVHQWDWLYH�FROOHFWLRQ��ZKLFK�ZH�KRSH�ZLOO�EH�LQ�WKH�
QHDU�IXWXUH��
� :H�DUH�H[FLWHG�DERXW�WKH�SURVSHFWV�RI�WKLV�ZRUN��
DV�WKHUH�VHHPV�WR�EH�YDULDELOLW\�LQ�WKH�WLPLQJ�RI�ZKHQ�
WKHVH�VDOW�VLWHV�ZHUH�LQ�XVH�DQG�WKH�PDQQHU�LQ�ZKLFK�
&DGGRV�RUJDQL]HG�DQG�WLPHG�VDOW�SURGXFWLRQ��+ROPDQ�
DQG�WKH�+DUGPDQ�VLWH��ERWK�LQ�$UNDQVDV��DSSHDU�WR�EH�
\HDU�URXQG�RFFXSDWLRQV�GDWLQJ�WR�WKH�0LGGOH�DQG�/DWH�
&DGGR�SHULRGV��(DUO\�������3HUWWXOD��������&RQWUDVW�WKLV�
ZLWK�WKH�6DOW�:HOO�6ORXJK��.HQPRWVX�������DQG�'UDNH¶V�
6DOW�:RUNV��(XEDQNV�������VLWHV��ZKLFK�DSSHDU�WR�
IHDWXUH�RQO\�WHPSRUDU\�RFFXSDWLRQ�DQG�GDWH�WR�WKH�/DWH�
DQG�+LVWRULF�&DGGR�SHULRGV��UHVSHFWLYHO\�

'LJLWL]DWLRQ�RI�)LHOG�5HFRUGV

,Q�DLG�RI�WKH�UHQHZHG�HIIRUW��ZH�DOVR�VFDQQHG�DOO�RI�WKH�
¿HOG�UHFRUGV�IURP�WKH�6RFLHW\�WUDLQLQJ�SURJUDPV�LQ�
����������DQG�DUH�FRQVWUXFWLQJ�GDWDEDVHV�WKDW�ZLOO�DLG�
WKH�DQDO\VHV��7KLV�HIIRUW�LQFOXGHV�WKH�VLWH�PDSV��GUDZQ�
IURP�ERWK�WKH�IHZ�ODUJH�IRUPDW�PDSV�FUHDWHG�GXULQJ�
WKH�¿HOG�SURMHFWV��DQG�WKH�OHYHO�IRUPV�XVHG�LQ�HDFK���P�
H[FDYDWLRQ�XQLW�

&XUUHQW�5HVHDUFK�
5HQHZLQJ�5HVHDUFK�RQ�+ROPDQ�6SULQJV���69�����D�&DGGR�6DOWZRUNV�
LQ�:HVWHUQ�$UNDQVDV

&DUO�*��'UH[OHU�DQG�)LRQD�0��7D\ORU
$UNDQVDV�$UFKHRORJLFDO�6XUYH\
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� :H�JHRUHIHUHQFHG�WKH�ODWWHU�LQ�$UF*,6��WKHQ�
GLJLWL]HG�DOO�RI�WKH�UHFRUGHG�IHDWXUHV��FUHDWLQJ�WKH�¿UVW�
VLWH�ZLGH�PDS�RI�WKH�H[FDYDWHG�SRUWLRQ�RI�WKH�VLWH�
�)LJXUH�����:H�DGGHG�WR�WKLV�LQ�HDUO\�6HSWHPEHU������E\�
GRZQORDGLQJ�DQG�SURFHVVLQJ�/L'$5�GDWD�IRU�WKH�VLWH��
ZKLFK�VKRZV�WKH�IRUPHU�PRXQG�WHVWHG�LQ�WKH�����V��D�
SRVVLEOH�VHFRQG�PRXQG�WR�WKH�VRXWKHDVW��PHQWLRQHG�LQ�
VLWH�QRWHV�IURP�WKH�����V���DQG�D�SRWHQWLDO�WKLUG�PRXQG�
QRW�SUHYLRXVO\�GRFXPHQWHG�

6SHFLDO�$QDO\VHV

7ZR�PRUH�GHWDLOHG�VWXGLHV�DUH�LQ�SURJUHVV��)LUVW��6RFLHW\�
YROXQWHHUV�H[FDYDWHG�D�SRWHQWLDO�EDVNHW�RI�FRUQ�DQG�RWKHU�
IRRGV�LQ�������,GHQWL¿HG�DV�)HDWXUH������WKH�PDWHULDOV�
ZHUH�EDJJHG�VHSDUDWHO\�DQG�KDYH�DZDLWHG�DQDO\VLV�VLQFH��
:H�UHFHQWO\�WUDQVIHUUHG�WKH�FRQWHQWV�RI�)HDWXUH�����WR�
WKH�$5$6�UHVHDUFK�VWDWLRQ�DW�7ROWHF�0RXQGV�6WDWH�3DUN��
ZKHUH�'U��(OL]DEHWK�+RUWRQ�KDV�EHJXQ�WR�VWXG\�WKHLU�
FRQWHQWV�
� 6HFRQG��WKH�VLWH�KDV�QHYHU�EHHQ�GLUHFWO\�GDWHG��
DOWKRXJK�VHYHUDO�FDUERQ�VDPSOHV�ZHUH�WDNHQ�GXULQJ�WKH�

H[FDYDWLRQV��7KH�$5$6�6$8�VWDII�VHFXUHG�D�JUDQW�IURP�
WKH�$UNDQVDV�$UFKHRORJLFDO�6RFLHW\¶V�$UFKHRORJLFDO�
5HVHDUFK�)XQG�WR�UDGLRFDUERQ�GDWH�WZR�RI�WKRVH�
VDPSOHV��DQG�WKDW�LV�QRZ�XQGHUZD\�

1H[W�6WHSV

2XU�QH[W�HIIRUWV�ZLOO�LQYROYH�FRQWLQXHG�VWXG\�LQWR�&DGGR�
VDOWPDNLQJ�ZLWK�VSHFL¿F�DWWHQWLRQ�WRZDUGV�QH[W�\HDUV¶�
$UNDQVDV�$UFKHRORJLFDO�6RFLHW\�7UDLQLQJ�3URJUDP��
ZKLFK�ZLOO�EH�D�UHWXUQ�WR�+ROPDQ�6SULQJV��7KLV�ZLOO�EH�
D�PDMRU�VWHS�LQ�FRQFOXGLQJ�WKH�����V�SURMHFWV��DV�ZH�
LQWHQG�WR�ZRUN�ZLWK�WKH�6RFLHW\�WR�DQDO\]H�WKH�EXON�RI�
WKH�FHUDPLFV�UHFRYHUHG�HDUOLHU��7KLV�ZLOO�GUDPDWLFDOO\�
KDVWHQ�WKH�FRPSOHWLRQ�RI�WKH�UHVHDUFK�DQG�KHOS�XV�EHWWHU�
XQGHUVWDQG�DQ�LPSRUWDQW�VLWH�WKDW�KDV�D�ORW�WR�WHOO�XV�
DERXW�&DGGR�VDOWPDNLQJ�DQG�HQYLURQPHQWDO�LQWHUDFWLRQV�

)LJXUH����)HDWXUHV�ZLWK�H[FDYDWLRQ�XQLWV�DW�WKH�+ROPDQ�6SULQJV�VLWH���69����



�ĆĉĉĔ��ėĈčĊĔđĔČĞ�
ĔĚėēĆđ���������Ȉ���������ʹͷ͵

5HIHUHQFHV�&LWHG

(DUO\��$QQ�0���HGLWRU�
�����&DGGRDQ�6DOWPDNHUV�LQ�WKH�2XDFKLWD�9DOOH\��

5HVHDUFK�6HULHV�1R������$UNDQVDV�$UFKHRORJLFDO�
6XUYH\��)D\HWWHYLOOH�

(XEDQNV��3DXO�1�
����� 6DOW�3URGXFWLRQ�LQ�WKH�6RXWKHDVWHUQ�&DGGR�

+RPHODQG��3K�'��GLVVHUWDWLRQ��'HSDUWPHQW�RI�
$QWKURSRORJ\��8QLYHUVLW\�RI�$ODEDPD��7XVFDORRVD�

.HQPRWVX��1DQF\�$�
����� ,QYHVWLJDWLRQV�DW�WKH�6DOW�:HOO�6ORXJK�6LWH��

��55�����$�6DOW�0DNLQJ�6LWH�LQ�5HG�5LYHU�
&RXQW\��7H[DV��$UFKHRORJLFDO�5HSRUWV�6HULHV��1R��
���7H[DV�+LVWRULFDO�&RPPLVVLRQ��$XVWLQ�

3HUWWXOD��7LPRWK\�.�
����� 7KH�$UFKDHRORJ\�RI�WKH�&DGGR�LQ�6RXWKZHVW�

$UNDQVDV��1RUWKZHVW�/RXLVLDQD��(DVWHUQ�
2NODKRPD��DQG�(DVW�7H[DV��$Q�,QWURGXFWLRQ�WR�WKH�
9ROXPH��,Q�7KH�$UFKDHRORJ\�RI�WKH�&DGGR��HGLWHG�
E\�7LPRWK\�.��3HUWWXOD�DQG�&KHVWHU�3��:DONHU��SS��
������8QLYHUVLW\�RI�1HEUDVND�3UHVV��/LQFROQ�
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