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,Q�WKH�FRXUVH�RI�UHFHQWO\�GRFXPHQWLQJ�DQFHVWUDO�&DGGR�
FHUDPLF�YHVVHOV�IURP�VLWHV�GDWLQJ�WR�/DWH�&DGGR�SHULRG�
7LWXV�SKDVH�FRQWH[WV��FD��$�'�������������LQ�(DVW�
7H[DV��VSHFL¿FDOO\�RQ�VLWHV�LQ�WKH�%LJ�&\SUHVV�&UHHN�DQG�
6DELQH�5LYHU�EDVLQV��,�KDYH�HQFRXQWHUHG�D�VLJQL¿FDQW�
QXPEHU��FD������SHUFHQW��RI�PRUH�WKDQ������HQJUDYHG�
¿QH�ZDUH�YHVVHOV�WKDW�KDYH�DQ�H[WHULRU�RUJDQLF�UHVLGXH�
�7DEOH�����LQFOXGLQJ�FDULQDWHG�ERZOV��FRPSRXQG�ERZOV��
MDUV��ERZOV��DQG�HYHQ�ERWWOHV��,Q�VRPH�FDVHV��WKH�H[WHULRU�
UHVLGXH�RQ�FHUWDLQ�FDULQDWHG�ERZOV�DQG�FRPSRXQG�ERZOV�
LV�VR�WKLFN�WKDW�WKH�HQJUDYHG�GHVLJQ�LV�REVFXUHG�DQG�
DOPRVW�FRPSOHWHO\�FRYHUHG�ZLWK�WKH�RUJDQLF�UHVLGXH�
�)LJXUH��D��F���,I�HQJUDYHG�¿QH�ZDUHV�IURP�DQFHVWUDO�
&DGGR�VLWHV�ZHUH�XVHG�LQ�GDLO\�OLIH�IRU�WKH�VHUYLQJ�RI�
IRRGV�DQG�OLTXLGV��KRZ�GLG�WKH\�DFFXPXODWH�DQ�H[WHULRU�
FDUERQL]HG�UHVLGXH�E\�WKH�WLPH�WKH\�ZHUH�SODFHG�LQ�
EXULDOV�DV�IXQHUDU\�RIIHULQJV"
� 7KH�H[WHULRU�UHVLGXH�RQ�7LWXV�SKDVH�¿QH�ZDUH�
YHVVHOV�DSSHDUV�WR�EH�WKH�SURGXFW�RI�VRRW�GHSRVLWLRQ�
IURP�WKH�VPRNH�SURGXFHG�LQ�D�ZRRG�RU�JUDVV�¿UH�
�6NLER�����������VHH�DOVR�6NLER����������������
6NLER������������QRWHV�WKDW�WKLV�³W\SH�RI�VRRW�LV�PRUH�
SHUPDQHQWO\�DI¿[HG�WR�WKH�FHUDPLF�VXUIDFH�EHFDXVH�
LW�FRQWDLQV�UHVLQ�GURSOHWV��ZKLFK�DUH�GUDZQ�XS�ZLWK�
WKH�ULVLQJ�VPRNH�DQG�DUH�VROLGL¿HG�RQFH�WKH\�FRPH�LQ�
FRQWDFW�ZLWK�FRROHU�VXUIDFHV��2QH�WKH�UHVLQ�FRROV��LW�
FDQ�SURGXFH�D�KDUG��ZDWHUSURRI�VRRW�OD\HU�WKDW�LV�YHU\�
UHVLVWDQW�WR�EUHDNGRZQ�´�6XFK�VRRW�FDQ�EH�GHSRVLWHG�LI�
YHVVHO�VXUIDFHV�DUH�OHVV�WKDQ�����GHJUHHV�&��PRVW�OLNHO\�
EHFDXVH�RI�WKH�SUHVHQFH�RI�OLTXLGV�LQ�D�YHVVHO��6NLER�
�����������6NLER¶V�H[DPLQDWLRQ��6HSWHPEHU����������
SHUVRQDO�FRPPXQLFDWLRQ��RI�)LJXUH��E�F�QRWHV�WKDW�WKH�
UHVLGXH�ORRNV�³OLNH�FODVVLF�H[WHULRU�VRRW�IURP�EHLQJ�
SODFHG�RYHU�WKH�¿UH��7KH�RQH�SRW�KDV�R[LGDWLRQ�RQ�WKH�
EDVH�DQG�VRRW�XS�WR�WKH�ULP�>)LJXUH��E@��ZKLFK�LV�YHU\�
FRPPRQ��:KHQ�D�SRW�LV�ULJKW�QH[W�WR�WKH�ÀDPH��VRRW�ZLOO�
QRW�DFFXPXODWH��EXW�LW�ZLOO�RQ�WKH�VLGHV�´�+H�DOVR�QRWHG�
WKDW�³VRRW�OLNH�WKLV�FDQ�EH�DGGHG�WR�D�YHVVHO�LQ�MXVW�RQH«
HSLVRGH�´

� 7R�DFFRXQW�IRU�WKH�VRRW�DQG�H[WHULRU�RUJDQLF�
UHVLGXHV�RQ�D�VLJQL¿FDQW�SURSRUWLRQ�RI�HQJUDYHG�¿QH�
ZDUH�YHVVHOV��SULQFLSDOO\�FDULQDWHG�ERZOV��LQ�/DWH�&DGGR�
SHULRG�7LWXV�SKDVH�EXULDO�IHDWXUHV��,�VXJJHVW�WKDW�WKHVH�
YHVVHOV��DQG�WKHLU�FRQWHQWV��ZHUH�VPRNHG�LQ�¿UHV��RU�
VXVSHQGHG�RYHU�¿UHV��WKDW�KDG�EHHQ�SODFHG�DW�RQH�HQG�
RI�WKH�JUDYH�GXULQJ�DQFHVWUDO�&DGGR�PRUWXDU\�ULWXDOV��
&DUWHU������������KDV�QRWHG�WKDW�LQ�&DGGR�PRUWXDU\�
ULWXDOV��³>V@RPHRQH�LQ�WKH�IDPLO\�NHSW�D�¿UH�EXUQLQJ�DW�
WKH�HDVW�HQG�RI�WKH�JUDYH�IRU�WKH�VL[�GD\V�D�VSLULW�VWD\HG�
EHIRUH�VWDUWLQJ�RQ�LWV�ZD\��$OO�SHUVRQDO�SRVVHVVLRQV��VXFK�
DV�FORWKHV�RZQHG�E\�WKH�RQH�ZKR�KDG�GLHG��ZHUH�KXQJ�
RQ�D�SROH�VHW�EHVLGH�WKH�¿UH�WR�EH�EDWKHG�LQ�LWV�VPRNH�´�
7KHVH�7LWXV�SKDVH�HQJUDYHG�YHVVHOV�ZHUH�EDWKHG�LQ�VXFK�
D�VPRNH��%RWK�JUDVV�DQG�FHGDU�WZLJV�ZHUH�XVHG�WR�FUHDWH�
WKH�EDWKLQJ�VPRNH��&DUWHU���������������(VSLQRVD�
��������������
� 7KH�DJH��IUHTXHQF\��DQG�GLVWULEXWLRQ�RI�
HQJUDYHG�¿QH�ZDUH�YHVVHOV�ZLWK�RUJDQLF�UHVLGXHV�IURP�
EHLQJ�³VPRNHG´�VKRXOG�EH�V\VWHPDWLFDOO\�GHWHUPLQHG�
LQ�RWKHU�DUHDV�RI�(DVW�7H[DV��DV�ZHOO�DV�LQ�RWKHU�SDUWV�

&XUUHQW�5HVHDUFK�
2UJDQLF�5HVLGXHV�RQ�(QJUDYHG�9HVVHOV�IURP�$QFHVWUDO�&DGGR�6LWHV�
LQ�(DVW�7H[DV

7LPRWK\�.��3HUWWXOD
$UFKHRORJLFDO�	�(QYLURQPHQWDO�&RQVXOWDQWV��//&

7DEOH����3URSRUWLRQ�RI�HQJUDYHG�YHVVHOV�ZLWK�RUJDQLF�UHVLGXHV�
IURP�D�VDPSOH�RI�7LWXV�SKDVH�VLWHV�
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RI�WKH�&DGGR�DUHD��5HFHQW�FRPPXQLFDWLRQV�ZLWK�$QQ�
(DUO\��3HWH�*UHJRU\��-HII�*LUDUG��DQG�'XQFDQ�0F.LQQRQ�
LQGLFDWH�WKDW�HQJUDYHG�YHVVHOV�RI�DQ\�DJH�ZLWK�RUJDQLF�
UHVLGXHV�DUH�YHU\�UDUH�WR�DEVHQW�LQ�DQFHVWUDO�&DGGR�YHVVHO�
DVVHPEODJHV�IURP�WKH�2XDFKLWD�DQG�5HG�5LYHU�EDVLQV�
LQ�6RXWKZHVW�$UNDQVDV�DQG�DVVHPEODJHV�LQ�1RUWKZHVW�
/RXLVLDQD��7KLV�LQGLFDWHV�WKDW�WKH�EHKDYLRUV�E\�&DGGR�
SHRSOHV�LQ�SDUWV�RI�(DVW�7H[DV�DIWHU�FD��$�'��������DQG�
SHUKDSV�EHIRUH�WKDW�WLPH�DV�ZHOO��GLIIHUHG�IURP�RWKHU�
&DGGR�FRPPXQLWLHV�LQ�OLNHO\�JUDYH�VLGH�ULWXDOV�WKDW�
SURGXFHG�WKH�H[WHULRU�UHVLGXH�RQ�YHVVHOV�WKDW�ZHUH�
SODFHG�DV�IXQHUDU\�RIIHULQJV�LQ�DQFHVWUDO�&DGGR�EXULDOV��
7KLV�GLYHUVLW\�LQ�PRUWXDU\�EHKDYLRU�ZDUUDQWV�IXUWKHU�
HYDOXDWLRQ�DQG�FRQVLGHUDWLRQ�DV�SDUW�RI�GHYHORSLQJ�D�

EHWWHU�XQGHUVWDQGLQJ�RI�WKH�KLVWRU\�DQG�FKDUDFWHU�RI�
DQFHVWUDO�&DGGR�PRUWXDU\�WUDGLWLRQV�
� )LQDOO\��LW�LV�KRSHG�WKDW�VDPSOHV�RI�WKH�FKDUUHG�
UHVLGXH�RQ�D�IHZ�HQJUDYHG�7LWXV�SKDVH�YHVVHOV�ZLWK�WKLFN�
H[WHULRU�UHVLGXH�FDQ�EH�DQDO\]HG��6XFK�VDPSOHV�RI�WKH�
FKDUUHG�PDWHULDOV�FRXOG�EH�VXEMHFWHG�WR�OLSLG�DQDO\VLV��
JDV�FKURPDWRJUDSK\�PDVV�VSHFWURVFRS\��VHH�(YHUVKHG�
�������DQG�SK\WROLWK�DQG�VWDUFK�DQDO\VLV��WR�GHWHUPLQH�
ZKDW�SODQWV�ZHUH�EXUQHG�DQG�VPRNHG�WR�SURGXFH�WKH�VRRW�
RQ�WKH�YHVVHOV�

$FNQRZOHGJPHQWV

,�WKDQN�WKRVH�LQGLYLGXDOV�WKDW�WDONHG��FRUUHVSRQGHG��RU�
VKDUHG�LQIRUPDWLRQ�ZLWK�PH�DERXW�H[WHULRU�UHVLGXHV�RQ�
&DGGR�¿QH�ZDUH�YHVVHOV��7KH\�LQFOXGH�6WHYH�%ODFN��$QQ�
0��(DUO\��(ORLVH�*DGXV��-HII�*LUDUG��3HWH�*UHJRU\��-RKQ�
3��+DUW��'XQFDQ�3��0F.LQQRQ��DQG�-DPHV�0��6NLER�

5HIHUHQFHV�&LWHG

&DUWHU��&��(�
�����&DGGR�,QGLDQV��:KHUH�:H�&RPH�)URP��8QLYHUVLW\�

RI�2NODKRPD�3UHVV��1RUPDQ�

(VSLQRVD��,��)��GH
�����'HVFULSWLRQV�RI�WKH�7HMDV�RU�$VLQDL�,QGLDQV�������

������7UDQVODWHG�E\�0��$��+DWFKHU��6RXWKZHVWHUQ�
+LVWRULFDO�4XDUWHUO\������������

(YHUVKHG��5��3�
�����%LRPROHFXODU�DQDO\VLV�E\�RUJDQLF�PDVV�

VSHFWURPHWU\��,Q�0RGHUQ�$QDO\WLFDO�0HWKRGV�LQ�
$UW�DQG�$UFKDHRORJ\��HGLWHG�E\�(��&LOLEHUWR�DQG�
*��6SRWR��SS�����������-RKQ�:LOH\�	�6RQV��1HZ�
<RUN�

)LHOGV��5��&���DQG�(��)��*DGXV��HGLWRUV�
�����$UFKHRORJ\�RI�WKH�1DGDFR�&DGGR��7KH�9LHZ�IURP�

WKH�3LQH�7UHH�0RXQG�6LWH����+6�����+DUULVRQ�
&RXQW\��7H[DV����9ROV��5HSRUWV�RI�,QYHVWLJDWLRQV�
1R�������3UHZLWW�DQG�$VVRFLDWHV��,QF���$XVWLQ�

)LJXUH����([DPSOHV�RI�HQJUDYHG�7LWXV�SKDVH�YHVVHOV�ZLWK�D�
WKLFN�FKDUUHG�RUJDQLF�UHVLGXH�RQ�WKHLU�H[WHULRU�VXUIDFHV��D��
9HVVHO�����-RH�-XVWLVV�VLWH����0;����E��9HVVHO�����5XVVHOO�%URV��
VLWH����77����F��9HVVHO�����5XVVHOO�%URV��VLWH����77���
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)LHOGV��5��&���9��/��+DW¿HOG��'��%XUGHQ��(��)��*DGXV��0��
&��:LOGHU��DQG�.��:��.LEOHU

�����7HVWLQJ�DQG�'DWD�5HFRYHU\�([FDYDWLRQV�DW����
1DWLYH�$PHULFDQ�$UFKHRORJLFDO�6LWHV�DORQJ�
WKH�8�6��+LJKZD\�����0RXQW�3OHDVDQW�5HOLHI�
5RXWH��7LWXV�&RXQW\��7H[DV����9ROV��5HSRUWV�RI�
,QYHVWLJDWLRQV�1R�������3UHZLWW�DQG�$VVRFLDWHV��
,QF���$XVWLQ�

3HUWWXOD��7��.�
�����&HUDPLF�9HVVHOV�DQG�2WKHU�)XQHUDU\�2EMHFWV�LQ�

WKH�+��5��7D\ORU����+6���&HPHWHU\��+DUULVRQ�
&RXQW\��7H[DV��6SHFLDO�3XEOLFDWLRQ�1R������)ULHQGV�
RI�1RUWKHDVW�7H[DV�$UFKDHRORJ\��$XVWLQ�DQG�
3LWWVEXUJ�

�����$�6WXG\�RI�$QFHVWUDO�&DGGR�&HUDPLF�9HVVHOV�IURP�
7LWXV�3KDVH�6LWHV�LQ�&DPS��)UDQNOLQ��+DUULVRQ��
0DULRQ��0RUULV��7LWXV��DQG�8SVKXU�&RXQWLHV�LQ�
(DVW�7H[DV��6SHFLDO�3XEOLFDWLRQ�1R������)ULHQGV�
RI�1RUWKHDVW�7H[DV�$UFKDHRORJ\��$XVWLQ�DQG�
3LWWVEXUJ��

3HUWWXOD��7��.���HGLWRU�
�����$UFKHRORJLFDO�,QYHVWLJDWLRQV�DW�WKH�3LOJULP¶V�

3ULGH�6LWH����&3������D�7LWXV�3KDVH�&RPPXQLW\�
LQ�WKH�%LJ�&\SUHVV�&UHHN�%DVLQ��&DPS�&RXQW\��
7H[DV��5HSRUW�RI�,QYHVWLJDWLRQV�1R��������9ROV��
$UFKHRORJLFDO�	�(QYLURQPHQWDO�&RQVXOWDQWV��
//&��$XVWLQ�

3HUWWXOD��7��.���3��6��0DUFHDX[��DQG�%��1HOVRQ
����D� 6WXG\�RI�WKH�0DUJDUHW�+LQWRQ�&ROOHFWLRQ�RI�

3RWWHU\�9HVVHOV�IURP�1RUWKHDVW�7H[DV�&DGGR�
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���85�����LQ�WKH�/LWWOH�&\SUHVV�&UHHN�%DVLQ�RI�
(DVW�7H[DV��6SHFLDO�3XEOLFDWLRQ�1R������)ULHQGV�
RI�1RUWKHDVW�7H[DV�$UFKDHRORJ\��3LWWVEXUJ�DQG�
$XVWLQ�

3HUWWXOD��7��.���0��:DOWHUV��DQG�%��1HOVRQ
����D� &DGGR�3RWWHU\�9HVVHOV�DQG�3LSHV�IURP�6LWHV�

LQ�WKH�%LJ�&\SUHVV��6XOSKXU��1HFKHV�$QJHOLQD��
DQG�0LGGOH�6DELQH�5LYHU�%DVLQV�LQ�WKH�7XUQHU�
DQG�-RKQV�&ROOHFWLRQV��&DPS��&DVV��&KHURNHH��
+DUULVRQ��0RUULV��7LWXV��DQG�8SVKXU�&RXQWLHV��
7H[DV�DQG�6DELQH�3DULVK��/RXLVLDQD��6SHFLDO�
3XEOLFDWLRQ�1R������)ULHQGV�RI�1RUWKHDVW�7H[DV�
$UFKDHRORJ\��$XVWLQ�DQG�3LWWVEXUJ�

����E� &DGGR�3RWWHU\�9HVVHOV�DQG�3LSHV�IURP�WKH�
-RKQV�6LWH����&3����LQ�WKH�%LJ�&\SUHVV�&UHHN�
%DVLQ�LQ�WKH�7XUQHU�DQG�-RKQV�&ROOHFWLRQV��&DPS�
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