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6RQFKXV�OHSWDFDXOLV��$�1HZ�6SHFLHV
6HWWOHPHQW�LQ�*UDQ�&DQDULD

�����,Q�0DUFK�RI�������DQ�XQNQRZQ�SODQW�ZDV�GLVFRYHUHG�LQ�*UDQ�&DQDULD��&D�
QDU\�,VODQGV�¬�6SDLQ���'XULQJ�WKH�DFDGHPLF�\HDU������������WKH�DXWKRUV�GLVFRY�
HUHG�WZR�SRSXODWLRQV�EHWZHHQ����DQG����VSHFLPHQV��HDFK�RQH�ZLWK�VLPLODU�FKDU�
DFWHULVWLFV��DQG�VWDUWHG�WR�FRPSDUH�WKHP�ZLWK�WKH�H[LVWLQJ�ELEOLRJUDSK\��,Q�WKH
ELEOLRJUDSKLFDO�VWXG\�WKH�WHUPLQRORJ\�XVHG�E\�%RXORV� ��������$OGULGJH� ������
DQG�%UDPZHOO��������LV�FODULILHG��7KUHH�KHUEDULXPV�ZHUH�FKHFNHG�VHDUFKLQJ�IRU
VLPLODU�SODQWV�
����)RU�IRXU�\HDUV��DOO�IORUDO�DVSHFWV�RI�WKH�QHZ�VSHFLHV�ZHUH�DQDO\]HG��DQG�WZR
'1$�DQDO\]HV�ZHUH�FDUULHG�RXW�LQ�WKH�5R\DO�%RWDQLF�*DUGHQ�RI�0DGULG��DV�ZHOO
DV�D�VKRUW�VWXG\�RI�WKH�SROOHQ��7KH�VHHG�IHUWLOLW\�RI�VRPH�VSHFLPHQV�ZDV�FKHFNHG
WZLFH��LQ�WKH�\HDUV������DQG��������7KH�JHQXV�DVVLJQHG�LV�Sonchus��FRQILUPHG
E\�WKH�'1$�VHTXHQFHV��7KH�SURSRVHG�QDPH�LV�Sonchus leptacaulis��
����$V�D�UHVXOW�RI�DOO�WKH�SUHIRUPHG�PHDVXUHV��D�SRVVLEOH�RULJLQ�RI�ERWK�SRSXOD�
WLRQV�LV�SURSRVHG��DV�ZHOO�DV�WKH�FKDUDFWHULVWLFV�RI�WKH�QHZ�VSHFLHV��OHDYLQJ�WKH
VFLHQWLVW�FRPPXQLW\�WR�VWXG\�LW��7KH�RULJLQ�RI�ERWK�SRSXODWLRQV�FRXOG�EH�D�GHWHU�
PLQDWH�K\EULGL]DWLRQ�DQG�VWDELOL]DWLRQ�RI�WKDW�K\EULGL]DWLRQ�ZKLFK�PDGH�IHUWLOH�K\�
EULGV�DQG�NHSW�XS�WKH�PRUSKRORJLFDO�DVSHFWV�RI�WKH�QHZ�VSHFLHV�
����7KH�QHZ�VSHFLHV�LV�ORFDWHG�RQO\�LQ�WZR�SODFHV�RI�*UDQ�&DQDULD��ZKLFK�VKRXOG
GHPDQG�D�VSHFLDO�SURWHFWLRQ�E\�FRPSHWHQW�DXWKRULW\��$Q�DQDO\VLV�RI�VSHFLDWLRQ
PHFKDQLVPV�LV�DOVR�UHFRPPHQGHG�EHFDXVH�LW�FRXOG�H[SODLQ�D�XVXDO�DSSDULWLRQ�RI
QHZ�VSHFLHV�LQ�WKH�,VODQG�

,QWURGXFWLRQ
,Q�WKH�DFDGHPLF�\HDU������������GXULQJ�WKH�FRXUVH�RI�D�WULS�GRQH�E\

VRPH�SDUWQHUV�RI�RXU�VFKRRO��D�VWUDQJH�SRSXODWLRQ�RI�SODQWV�ZDV�GLVFRYHUHG
LQ�)DWDJD��*UDQ�&DQDULD��E\�FRLQFLGHQFH��,W�ZDV�VWXGLHG�E\�D�JURXS�RI�VWX�
GHQWV�IRU�RQH�\HDU��'XH�WR�WKH�TXDOLW\�RI�WKHLU�ZRUN��WKH�;,,,�<RXQJ�5H�
VHDUFKHUV�&RQJUHVV�JUDQWHG�WKHP�D����GD\�VWD\�LQ�D�6SDQLVK�LQYHVWLJDWLRQ
FHQWUH��&6,&���ZKLFK�IDFLOLWDWHG�WKH�'1$�VHTXHQFH�DQG�WKH�FRPSLODWLRQ�RI
WKH�ZKROH�H[LVWLQJ�ELEOLRJUDSK\�IURP�6RQFKXV�JHQGHU�XQWLO������DQG�PDQ\
UHIHUHQFHV�RI�RWKHU�DXWKRUV��7KHQ��WKH\�GHFLGHG�WR�JLYH�XS�ZRUNLQJ�VR�WKH\
OHW�XV�FDUU\�RQ�ZLWK�WKH�LQYHVWLJDWLRQ�
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2EMHWLYHV
2XU�JURXS�WULHG�RXW�D�ILUVW�K\SRWKHVLV�WR�FHUWLI\�WKDW�LW�ZDV�QRW�DQ

DOUHDG\�GLVFRYHUHG�VSHFLHV�ZKLFK�KDG�JHUPLQDWHG�IRU�KXPDQ�QHJOLJHQFH�RU
KDG�EHHQ�PRYHG�E\�VRPH�DQLPDO�WR�D�GLIIHUHQW�SODFH�IURP�WKH�RULJLQDO�RQH�
7R�FRQILUP�WKLV��ZH�KDG�WR�DQDO\]H�DOO�WKH�H[LVWHQW�ELEOLRJUDSKLFDO�TXRWD�
WLRQV�WR�ORRN�IRU�SODFHV�ZKHUH�RWKHU�RU�VLPLODU�VSHFLHV�WR�RXUV�KDG�EHHQ
GLVFRYHUHG��7KH�DXWKRUV�WKDW�KDG�VWXGLHG�WKH�JHQGHU�ZLWK�PRUH�GHWDLO�ZHUH�
%RXORV���������$OGULGJH���������.XQNHO��������DQG�%UDPZHOO���������:H
DOVR�DQDO\VHG�DQ\�FXUUHQW�UHIHUHQFH�RI�WKH�JHQGHU�6RQFKXV�LQ�WKH�&DQDULHV
DQG�LQ�WKH�0DFDURQHVLF�UHJLRQ��3LWDUG��������&DEUHUD�3oUH]��������6DQWRV�
�������LQ�WKH�QRUWK�RI�$IULFD��0XVHR�5HDO�GH�$IULFD�&HQWUDO��������DQG�LQ
WKH�6RXWK�RI�6SDLQ��9DEOHV��%�HW�DO���������7KH�UHIHUHQFHV�WKDW�DSSHDUHG
LQ�GLIIHUHQW�DUWLFOHV�ZHUH�JDWKHUHG�DQG�VWXGLHG��$W�WKH�SUHVHQW�WLPH��ZH
KDYH�SKRWRFRSLHV�RI�DOO�WKRVH�DUWLFOHV�LQ�WKH�*DURo�6FKRRO�

$V�D�FRQVHTXHQFH�RI�WKH�ELEOLRJUDSKLFDO�VWXG\��ZH�UHDFKHG�WKH�FRQ�
FOXVLRQ�WKDW�QR�UHVHPEODQFH�H[LVWHG�EHWZHHQ�RXU�VWUDQJH�GLVFRYHUHG�VSH�
FLHV�DQG�WKH�RQHV�PHQWLRQHG�LQ�WKH�LPSRUWDQW�DUWLFOHV��QRW�HYHQ�LQ�WKH�RQHV
WKDW�KDYH�EHHQ�GLVFRYHUHG�UHFHQWO\��5HLIHQEHUJHU�8UVXOD�DQG�$GDP��������
$V�ZH�ZHUH�FRQILUPLQJ�WKLV�K\SRWKHVHV��QHZ�RQHV�ZHUH�HODERUDWHG��:RXOG
WKH�QHZ�VSHFLPHQV�IRXQG�EHORQJ�WR�D�QHZ�VSHFLHV"�:HUH�ZH�DW�WKH�EHJLQ�
QLQJ�RI�D�VSHFLILF�GLIIHUHQWLDWLRQ�SURFFHVV"

:H�LQWHQGHG�WR�DQVZHU�WKRVH�TXHVWLRQV��,I�WKH\�WXUQHG�RXW�WR�EH�WUXH�
ZH�KDG�WR�SURSRVH�DQ�RULJLQ�PHFKDQLVP��WR�DQDO\]H�WKRURXJKO\�WKH�RSSRV�
LQJ�VSHFLPHQV��WR�WUDFN�GRZQ�WKH�SRSXODWLRQV�DQG�WR�SURSRVH�D�QHZ�VSHFLHV
ZLWK�D�QHZ�QDPH�

5HVHDUFKLQJ�SURJUHVV
,Q�WKH�\HDUV������DQG�������.LP�DQG�WKHLU�WHDP�FDUULHG�RXW�D�JHQHWLF

DQDO\VLV�RI�WKH�JHQGHU�DQG�UHODWHG�VSHFLHV��.LP�HW�DO���������7KH�SUHYLRXV
JURXS�EURXJKW�WKH�VHTXHQFH�RI�D�ULERVRPDO�JHQH�IURP�RQH�RI�RXU�VSHFL�
PHQV�IURP�0DGULG��7KLV�JHQH�LV�VHTXHQFHG�IRU�PDQ\�VSHFLHV��LW�LV�RI�SXE�
OLF�GRPDLQ�DQG�LV�HDVLO\�DFFHVVLEOH�LQ�WKH�*HQ�%DQNV�ZHE�SDJH��$V�.LP
KDG�VHTXHQFHG�DOO�6RQFKXV�VSHFLHV�WR�FDUU\�RXW�WKH�SK\ORJHQHWLFDO�WUHH��ZH
GHFLGHG��RQ�WKH�RQH�KDQG��WR�UHTXHVW�WKH�DUWLFOHV�KH�KDG�SXEOLVKHG��ZKLFK
KH�VHQW�WR�XV�E\�H�PDLO��DQG��RQ�WKH�RWKHU�KDQG��WR�UHTXHVW�D�VHFRQG�VH�
TXHQFH�RI�RXU�VSHFLPHQV�IURP�WKH�5R\DO�%RWDQLF�*DUGHQ�RI�0DGULG��$S�
SUR[LPDWHO\�WKUHH�PRQWKV�ODWHU�ZH�JRW�ERWK�WKLQJV��7KH�VHTXHQFHV�RI�WKH
,76�HQ]\PDWLF�PHDQLQJ�VKRZHG�XV�WKH�HYROXWLRQDU\�PXWDWLRQV��ZKLFK�DUH
QHFHVVDU\�WR�SURSRVH�GLIIHUHQWLDWLRQ�PHFKDQLVPV�DQG�JHQHWLF�GLVWDQFHV
DPRQJ�WKH�GLYHUVH�VSHFLHV��.LP�HW�DO�������DQG�������
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'XULQJ�WKH�VXPPHU�RI�������ZH�FRPSDUHG�WKHP�XVLQJ�WKH�%LRHGLW��D
IUHHZDUH�VRIWZDUH��WKDW�HQDEOHV�WKH�FRPSDULVRQV�RI�VHTXHQFHV��$OO�WKH�VH�
TXHQFHV�DUH�FRPSDUHG�LQ�RXU�HVVD\�EXW�RQO\�WKH�PRVW�LQWHUHVWLQJ�RQHV�DUH
VKRZQ�KHUH��,W�LV�QHFHVVDU\�WR�VD\�WKDW�WZR�GLIIHUHQW�VSHFLHV�FDQ�RQO\�GLIIHU
LQ�RQH�RU�D�SDLU�RI�QXFOHRWLGHV��2XU�VSHFLHV�GLIIHUV�IURP�6��OHSWRFHSKDOXV
�7DHNKROPLD�SLQQDWD��LQ�WZR�QXFOHRWLGHV��7KH�QDPH�RI�WKH�ODVW�VHTXHQFH�RI
RXU�VSHFLHV�LV�®%DUED����¯�EHFDXVH�LW�LV�RXU�WHDFKHU±V�VXUQDPH�

,Q�WKLV�WULSOH�FRPSDULVRQ��ZH�FDQ�REVHUYH�WKDW�®%DUED����¯�KDV�WZR
PRUH�QXFOHRWLGHV�WKDQ�WKH�RWKHU�WZR�VHTXHQFHV��EXW�WKH�JXDQLQH�RI�WKH����
QXFOHRWLGH�H[LVWV�LQ�WKH�RWKHU����VHTXHQFHV�RI�WKH����LQ�ZKLFK�ZH�ZHUH
ZRUNLQJ�DQG�WKH\�DOO�KDYH�F\WRVLQH�LQ�WKH�����QXFOHRWLGH�H[FHSW�7��SLQQDWD
DQG�7��SLQQDWD�PLFURFDUSD��

,W�LV�RGG�WKDW�6��DFDXOLV�IURP�7HQHULIH�KDV�IHZHU�GLIIHUHQW�QXFOHRWLGHV
WKDQ�6��DFDXOLV�IURP�*UDQ�&DQDULD�

:H�ZHUH�OXFN\�VLQFH�LQ�WKH�\HDU������WKH�OLVWLQJ�RI�H[LVWHQW�VSHFLHV
ZDV�SXEOLVKHG�E\�WKH�'DWDEDVH�RI�%LRGLYHUVLW\�RI�&DQDULDV��%RWDQLFDO�'H�
SDUWPHQW�IURP�WKH�8QLYHUVLW\�RI�/D�/DJXQD���������1R�UHIHUHQFH�LV�PDGH
DERXW�RXU�VSHFLHV��QHLWKHU�LQ�WKDW�OLVWLQJ�QRU�LQ�WKH�5HG�%RRN�RI�7KUHDWHQHG

%DUED�����7DHNKROPLD�SLQQDWD*UDQ�&DQDULD
7$.,76�$�DQG�7�SLQQDWD�7HQHULIH7$.,76�%
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6SHFLHV��SXEOLVKHG�RQH�\HDU�EHIRUH��7KLV�OLVWLQJ�FRLQFLGHV�EDVLFDOO\�ZLWK
WKH�RQH�GRQH�E\�6RPPHUIHOWLD��������ZKLFK�ZDV�VHQW�WR�XV�E\�3HU�6XQGLQJ
IURP�2VOR�

:H�DOVR�KDG�WKH�SRVVLELOLW\�WR�FRPSDUH�RXU�SODQWV�ZLWK�WKH�GULHG�SOD�
QWV�FROOHFWLRQ�RI�WKH�+HUEDULXP�RI�*UDQ�&DQDULD��DV�ZHOO�DV�ZLWK�WKRVH�WKDW
DUH�LQ�WKH�5R\DO�%RWDQLF�*DUGHQ�RI�0DGULG�DQG�LQ�WKH�KHUEDULXP�RI�$ULG
=RQH�&HQWUH�RI�$OPHULD��7KLV�DQDO\VLV�ZDV�YHU\�LPSRUWDQW�EHFDXVH�LQ�VR�
PH�RFFDVLRQV�ZH�IRXQG�ELEOLRJUDSKLFDO�DSSRLQWPHQWV�DERXW�GULHG�VSHFL�
PHQV�WKDW�ZHUH�QRW�FODVVLILHG��:H�SURFHHGHG�WR�ORRN�IRU�ERWK�FXUUHQW�WHUPV
DQG�ROG�V\QRQ\PLHV��$WDODQWXV��7DHFNKROPLD��%DEFNRFNLD��HWF���7KH�RQO\
UHIHUHQFHV�IRXQG�ZHUH�WZR�SUHVHUYHG�VSHFLPHQV��QRW�ZHOO�FRQVHUYHG��JDWK�
HUHG�E\�6YHQWHQLXV��Q��UHI��������������/LVW�RI�KHUEDULXP�-DUGrQ�9LHUD�\
&DOYLMR��������LQ�9LHUD�&ODYLMR�+HUEDULXP�LQ�*UDQ�&DQDULD��%RWK�ZHUH
SURSRVHG�DV�D�K\EULG�EHWZHHQ�6��SODW\OHSLV�DQG�6��OHSWRFHSKDOXV��7KH�VSH�
FLPHQV�GLG�QRW�SUHVHQW�HLWKHU�VHHG�RU�IORZHUV��7KH�DUHD�ZKHUH�6YHQWHQLXV
IRXQG�WKRVH�SODQWV�ZDV�H[DPLQHG�VHYHUDO�WLPHV�GXULQJ�WKUHH�\HDUV��QRW�ILQ�
GLQJ�DQ\�WUDFH�RI�VLPLODU�SODQWV��:H�KDYH�WKRXJKW�WKDW��LQ�FDVH�RI�EHORQJ�
LQJ�WR�RXU�VSHFLHV��WKH�RULJLQ�SURSRVHG�E\�6YHQWHQLXV�VKRXOG�EH�FRUUHFWHG�

7R�EH�DEOH�WR�GHWHUPLQH�ZKHWKHU�WKLV�LV�DQ�DOUHDG\�H[LVWHQW�VSHFLHV�
ZH�SURFHHGHG�WR�ZRUN�LQ�WZR�ZD\V��7KH�ILUVW�RQH�ZDV�WR�FDUU\�RXW�D�FKDUW
ZKHUH�DOO�WKH�IORUDO�GDWD�SLFNHG�XS�E\�WKH�PRUH�LQYROYHG�DXWKRUV�LQ�WKH
VWXG\�ZHUH�SUHVHQWHG��%UDPZHOO��������.XQNHO�������������������������
������������$OGULGJH��������������������������%RXORV��������������������

%DUED�����DQG�6�DFDXOLV�*UDQ�&DQDULD62.,76�3
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'XULQJ�WKLV�ZRUN��ZH�WRRN�WKH�ZLGHVW�LQWHUYDOV��,I�DQ�DXWKRU�JUDQWHG
WKH�VHHG�VL]H�EHWZHHQ���DQG�����PP�DQG�DQRWKHU�DXWKRU�EHWZHHQ�����DQG
����PP��ZH�FKRVH�WKH�LQWHUYDO�EHWZHHQ�����DQG�����PP��:LWK�WKLV��D�PRUH
UHGXFHG�FKDUW�ZDV�EXLOW�WR�IDFLOLWDWH�WKH�FRPSDULVRQ�RI�GLIIHUHQW�VSHFLHV�

7KH�VHFRQG�SXUSRVH�RI�WKH�ZRUN�ZDV�WR�JHW�RXU�RZQ�PHDVXUHV��%H�
FDXVH�RI�WKDW��GXULQJ�WKUHH�\HDUV�ZH�JRW�VDPSOHV�RI�WKH�GLIIHUHQW�IORUDO�HOH�
PHQWV�RI�WKH�SODQW�DQG�PHDVXUHG�WKHP�LQ�WKH�ODERUDWRU\��DQG�DW�WKH�VDPH
WLPH�ZH�GHVFULEHG�WKHP��:H�DOVR�FDUULHG�RXW�D�VWXG\�DERXW�WKH�F\SVHODV
RI�RXU�VSHFLHV�DQG�RWKHU�VLPLODU�RQHV��6��FRQJHVWXV��6��OHSWRFHSKDOXV��6�
FDQDULHQVLV�DQG�6��DFDXOLV��:H�WKRXJKW�WKDW�LW�ZRXOG�EH�LQWHUHVWLQJ�WR�FRP�
SDUH�WKH�VHHGV�WKDW�FRXOG�EH�FRQQHFWHG�ZLWK�RXU�VSHFLHV�

:H�EHOLHYH�WKDW�LW�FRXOG�EH�YHU\�LQWHUHVWLQJ�WR�GHVFULEH�WKH�GLIIHUHQW
FKDUDFWHULVWLFV�RI�WKH�6RQFKXV�JHQGHU�LQ�WKH�&DQDULHV�EHIRUH�PDNLQJ�WKH
FRPSDULVRQ�RI�WKH�GDWD��$OWKRXJK�%UDPZHOO�KDV�FRUUHFWO\�FROOHFWHG�DOO�WKH
VSHFLHV�LQWR�RQO\�RQH�JHQXV��WKH�GLIIHUHQW�DXWKRUV�VLQFH�%RXORV�KDYH�XQ�
GHUVWRRG�WKDW�WKHUH�ZHUH�WZR�VXEJHQXV��6RQFKXV�DQG�7DHFNKROPLD��2QH
GLIIHUHQFH�EHWZHHQ�WKH�WZR�ZDV�WKH�VKUXEE\�FKDUDFWHU�DQG�WKH�QXPEHU�RI
IORZHUV�E\�FDSLWXOXP��7KH�PL[WXUH�RI�FKDUDFWHULVWLFV�LV�KLJK��EXW�DFFRUGLQJ
WR�.LP�WKH�RULJLQ�LV�XQLTXH��.LP�HW�DO���������6KUXEE\�FKDUDFWHU�DSSHDUV
LQ�HYROXWLRQDU\�SURFHVVHV�ZKHUH�WKH�FOLPDWH�LV�GU\�DQG�WKH�LVRODWLRQ�LV
FOHDU��DV�RQ�RXU�LVODQG��7KH�IORZHUV�RI�7DHFNKROPLD�DUH�DOO�WRJHWKHU�IRU
ORZHU�DSH[�JLYLQJ�WKH�FDSLWXOD�D�WULDQJXODU�VKDSH��EXW�WKH�RWKHU�VSHFLHV�SUH�
VHQW�D�EDVHPHQW�LQ�WKH�FDSLWXOXP�ZKHUH�WKH�GLIIHUHQW�IORZHUV�OHDQ��JLYLQJ
WKH�FDSLWXOXP�D�SODQH�VKDSH�LQ�LWV�EDVH�

7KH�FRQFOXVLRQV�ZHUH�REYLRXV�
$OWKRXJK�LW�LV�QRW�HDV\�WR�GHWHUPLQH�LW�ZLWK�GDWD��WKH�JHQHUDO�RXWORRN

LW�SUHVHQWV�LV�YHU\�GLIIHUHQW�IURP�WKH�DVSHFWV�RI�RWKHU�VSHFLHV�EHFDXVH�RI
WKH�FKDUDFWHU�RI�WKH�SHQGDQW�OHDYHV�DQG�WKH�SURSHUW\�RI�EHLQJ�VKUXEE\�ZLWK
D�UDUHO\�EUDQFKHG�VWHP��7KH�OHDYHV�DUH�ELJ�DQG�WHUPLQDO�DQG�JLYH�D�ODUJH
DVSHFW�WR�WKH�VSHFLPHQV�

7KH�OHDYHV�RI�RXU�VSHFLHV�SUHVHQW�D�FRQVLGHUDEOH�VL]H�DW�WKH�DSSURSUL�
DWH�FRQGLWLRQV��2QO\�6��DFDXOLV�KDV�WKDW�OHQJWK��%XW�WKH�OHDYHV�RI�6��DFDXOLV
DUH�OREXODWHG�RU�SLQQDWDOREXODWHG�ZKHUHDV�RXU�VSHFLPHQ�DOZD\V�SUHVHQWV
SLQQDWLVHFW�RQHV��7KH�H[WUHPHV�RI�WKH�OREHV�LQ�RXU�VSHFLH�DUH�EHWZHHQ���
RU�����7KLV�ORRNV�OLNH�6��OHSWRFHSKDOXV�EXW�WKH�EURDG�RI�WKH�OREHV�LV�PXFK
ELJJHU��WKH�OREHV�RI�6��OHSWRFHSKDOXV�GR�QRW�UHDFK���PP�DQG�RXU�OREHV
KDYH�VHYHUDO�FP���7KH�RWKHU�VSHFLHV�QHYHU�H[FHHG���RU���FP�RI�OHQJWK�
0RUHRYHU��WKH�OREHV�SUHVHQW�D�GLUHFWLRQ�WKURXJK�WKH�DSH[�RI�WKH�OHDI��D�GH�
WDLO�ZKLFK�LV�QRW�SUHVHQW�LQ�DQ\�RI�WKH�VLPLODU�VSHFLHV�RI�6RQFKXV��7KDW
GLUHFWLRQ�RI�WKH�OREHV�LV�DOVR�LQ�6��OHSWRFHSKDOXV��)RU�WKLV�UHDVRQ��ZH�FRQ�
VLGHUHG�LW�WR�EH�D�GHWDLO�LQKHULWHG�IURP�WKLV�VSHFLH�
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$QRWKHU�GHWDLO�WKDW�ZH�XVHG�IRU�FODVVLILFDWLRQ�LV�WKH�SUHVHQFH�RI
SULFNO\�DSSHQGL[HV�DQG�KDLU�LQ�WKH�HGJH�RI�WKH�OHDYHV��7KH�VL]H�DQG�WKH
QXPEHU�LV�YDULDEOH��DOWKRXJK�LW�KDV�QRW�EHHQ�VWXGLHG�FDUHIXOO\��$Q\�RI�WKH
ROG�7DHFNKRPLD�SUHVHQWV�LW��DQG�WKLV�LV�D�FKDUDFWHULVWLF�RI�6��DFDXOLV�DQG
6��FRQJHVWXV�EXW�WKH�IORZHUV�DQG�WKH�OHDYHV�DUH�GLIIHUHQW��0RUHRYHU��LW�KDV
WZR�KDLU�OLQHV�WKDW�RXU�VSHFLHV�GRHVQ±W�KDYH�

:H�ZHUH�VXUSULVHG�EHFDXVH�WKH�SODQW�SUHVHUYHG�WKH�OHDYHV�RI�WKH�ODWHVW
\HDUV��D�FKDUDFWHULVWLF�ZKLFK�LV�YHU\�HYLGHQW�LQ�6��DFDXOLV�

7KH�RWKHU�FKDUDFWHULVWLF�WKDW�LV�YHU\�GLIIHUHQW�LV�WKH�IORUDO�V\VWHP�LV�D
YHU\�GLVWLQFWLYH�QXPEHU�RI�IORZHUV�LQ�HDFK�FDSLWXOXP��7KH�IORZHU�EHORQJV
WR�WKH�JHQXV�7DHFNKROPLD��WKH�ROG�JHQXV��ZLWK�WKH�IORZHUV�JURXSHG�E\�WKH
ORZHU�DSH[�WR�WKH�FDSLWXOXP��ZKLFK�LV�GLIIHUHQW�IURP�WKH�ROG�JHQXV�6RQ�
FKXV��WR�ZKLFK�6��DFDXOLV�EHORQJV��WKDW�SUHVHQWV�D�KRUL]RQWDO�EDVHPHQW
ZKHUH�WKH�IORZHUV�DUH��%XW�WKH�QXPEHU�RI�IORZHUV�RI�7DHFNKROPLD� LV
VPDOOHU�WKDQ�WKH�QXPEHU�RI�RXU�VSHFLHV��7KLV�QXPEHU�LV�D�IHDWXUH�LQKHULWHG
IURP�6��DFDXOLV�� 6��OHSWRFHSKDOXV�GRHVQ±W�KDYH�PRUH�WKDQ����IORZHUV�
ZKHUHDV�RXU�FDSLWXOD�KDYH�DURXQG������,W�FRXOG�EH�YHU\�VLPLODU�WR�6��FD�
QDULHQVLV��DV�ZH�WKRXJKW�DW�WKH�EHJLQQLQJ��:KHQ�ZH�FRPSDUHG�WKH�VL]HV�RI
WKH�F\SVHODV��WKH�VL]HV�RI�WKH�OHDYHV��WKH�OREHV�DQG�WKH�VKDSH�RI�UDPLI\��ZH
GLVFRYHUHG�WKDW�WKH�K\SRWKHVLV�LQ�ZKLFK�ZH�KDYH�EHHQ�ZRUNLQJ�GXULQJ��
RU���PRQWKV�ZDVQ±W�FRUUHFW��:H�HYHQ�JRW�VHHGV�RI�DOO�VSHFLPHQV�IURP
$QGoQ�9HUGH��0R\D��9DOOHVHFR��&DOGHUD�GH�ORV�0DUWHOHV�DQG�IURP�WKH
VSHFLPHQV�FXOWLYDWHG�LQ�WKH�&DQDU\�*DUGHQ�RI�9LHUD�\�&ODYLMR��$�FXULRXV
GHWDLO�LV�WKDW�LQ�6��OHSWRFHSKDOXV�WKH�IORZHUV�DSSHDU�EHIRUH�WKH�QHZ�OHDYHV�
ZKLFK�GRHV�QRW�KDSSHQ�LQ�RXU�VSHFLH�

:H�WKRXJKW�WKDW�WKH�QXPEHU�RI�IORZHUV�WRRN�XV�WR�6��XVWXODWXV�RU�6�
SLQQDWXV��EXW�WKH�VL]H�RI�WKH�VHHGV��WKH�SROOHQ�DQG�WKH�OHDYHV�ZHUH�YHU\
GLIIHUHQW�IURP�RXU�SODQW��0RUHRYHU�WKHUH�LV�QR�VSHFLPHQ�LQ�WKH�YLFLQLW\�RI
RXU�SRSXODWLRQV�

:H�WKLQN�WKDW�LW�FRXOG�EH�D�JRRG�LGHD�WR�DQDO\VH�DOO�GHWDLOV�WR�VHH�WKH
VLPLODULW\�EHWZHHQ�WKH�VSHFLHV��,W�LV�ORJLFDO�WKDW��LI�WKHUH�ZDV�D�FRPPRQ
JHQHWLF�RULJLQ��ZH�VKRXOG�ILQG�WKDW�FKDUDFWHULVWLF��:KHQ�ZH�VWXGLHG�WKH
'1$�ZH�FKHFNHG�LI�LW�FRXOG�EH�UHODWHG�WR�6��OHSWRFHSKDOXV��DOWKRXJK�P\V�
WHULRXVO\�WKH�QXFOHRWLGHV�WKDW�DUH�GLIIHUHQW�DUH�FRPPRQ�WR�WKRVH�LQ�6�
DFDXOLV��7KLV�GHWDLO�PLJKW�PHDQ�DQ�H[FKDQJH�RI�LQIRUPDWLRQ�EHWZHHQ�WKH
FKURPRVRPHV�RI�WKRVH�JHQHV��,I�LW�ZHUH�D�K\EULGL]LQJ��ZH�WKRXJKW�WKDW�WKH
DQDO\VLV�RI�'1$�ZRXOG�RQO\�DSSHDU�LQ�WKH�VHTXHQFH�RI�RQH�RI�WKH�WZR
VSHFLHV��7KH�SUHVHQFH�RI�WKHVH�QXFOHRWLGHV�PHDQV�ODWHU�FKDQJHV�LQ�WKH�K\�
EULGL]LQJ�RI�WKH�JHQHV�RI�WKH�FKURPRVRPHV�IURP�6��DFDXOLV�

7KH�GDWD�RI�RXU�VSHFLHV�DQG�WKH�GDWD�RI�WKH�'1$�OHG�XV�WR�WKH�FRQ�
FOXVLRQ�WKDW�ZH�KDG�IRXQG�VSHFLPHQV�ZLWK�WKHLU�RZQ�FKDUDFWHULVWLFV��DQG
DIWHU�WKDW�ZH�GHFLGHG�WR�FRPSOHWH�WKH�VWXG\�LQ�RWKHU�OLQHV�RI�ZRUN�
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2QH�RI�WKHP�ZDV�WR�FDUU\�RXW�D�PDS�DERXW�WKH�GLVWULEXWLRQ�RI�WKH
VSHFLPHQV�RI�WKH�]RQH�DQG�D�ORFDWLRQ�RI�DOO�VSHFLPHQV�RI�WKH�DUHD��:H
IRXQG�VSHFLPHQV�HDFK�WLPH�IDUWKHU�IURP�WKH�ILUVW�VSHFLPHQ�WKDW�ZDV�IRXQG
LQ�������:H�DOVR�IRXQG�D�VHFRQG�SRSXODWLRQ�LQ�,QDJXD��RQ�WKH�:HVW�VLGH
RI�)DWDJD��

7R�JHW�WKH�GDWD�FRUUHFWO\�ZH�WKRXJKW�RI�PDNLQJ�D�FODVVLILFDWLRQ�RI�WKH
SODQWV�DQG�WR�HQXPHUDWH�WKHP�LQ�D�PDS�RI�WKH�DUHD��EHFDXVH�LW�ZRXOG�KHOS
WKH�VWXG\��:H�KDG�WR�PDNH�LW�WZLFH�EHFDXVH�WKH�ILUVW�WLPH�ZH�GLGQ±W�XVH
DQ�HIIHFWLYH�PHWKRG��:KHQ�ZH�DQDO\VHG�WKH�]RQH��ZH�GLVFRYHUHG�WKDW�WKH
VSHFLH�QHHGV�VSHFLILF�FOLPDWLF�FRQGLWLRQV��:H�REVHUYHG�WKDW�WKH�VSHFLPHQV
OLYHG�LQ�GU\�]RQHV�DQG�LQ�WKH�VKDGH��7KLV�FRXOG�EH�EHFDXVH�RI�WKH�KLJK
WHPSHUDWXUHV��EXW�QRW�EHFDXVH�RI�WKH�VXQVWURNH��,Q�RQH�RI�WKH�SRSXODWLRQV
WKH�VKDGH�LV�JLYHQ�E\�WKH�SLQHV��3LQXV�FDQDULHQVLV���DQG�LQ�WKH�RWKHU�E\
WKH�LVRODWHG�DOPRQG�WUHH�DQG�E\�&KDPDHFLW\VXV�SUROLIHUXV�

:H�WKRXJKW�WKDW�LW�FRXOG�EH�YHU\�XVHIXO�WR�ORFDWH�RWKHU�VSHFLHV��7KH
FRLQFLGHQFHV�LQ�WKH�DUHDV�RI�WKH�WZR�SRSXODWLRQV�FHUWLILHG�WKH�QHHG�RI�VSH�
FLILF�FOLPDWLF�FRQGLWLRQV��6RPH�VSHFLHV�DUH��/DYDQGXOD�FDQDULHQVLV�
&KDPDHF\WLVXV�SROLIHUXV��$VSDUDJXV�VS���&LVWXV�PRQVSHOLHQVLV��3UXQXV�VS��
.OHLQLD�QHLULIROLD��$VSKRGHOXV�PLFURFDUSXV��3LQXV�FDQDULHQHVLV��(FKLXP
RQRVPLIROLXP�� /REXODULD� VS��� PLFURPHULD� EHQWKDPL�� 'HVFXUDLQLD
SUHDX[LDQD��(XSKRUELD�5HJLV�MXEDH��HWF��:H�DOVR�IRXQG�6��OHSWRFHSKDOXV
DQG�6��DFDXOLV��2QO\�LQ�RQH�FDVH�ZH�IRXQG�D�VSHFLPHQ�RI�6��SODW\OHSLV
TXLWH�IDU�RI�WKH�SRSXODWLRQ�

:H�QHHGHG�WR�NQRZ�LI�RXU�VSHFLPHQV�ZHUH�MXVW�D�UHVXOW�RI�D�K\EULG�
L]LQJ�SURFHVV�RU�LI�WKH\�ZHUH�UHDOO\�D�QHZ�VSHFLHV��7R�EH�VXUH��ZH�FKHFNHG
VHHG�IHUWLOLW\��,Q�-DQXDU\������DQG�LQ�'HFHPEHU������SODQWDWLRQV�ZHUH
GRQH�LQ�3HWUL�GLVN�FORVH�WR�VHHGV�RI�VLPLODU�VSHFLHV��:H�JRW�DQ�����JHU�
PLQDWLRQ�RI�WKH�ZKROH�JURXS��2XU�VHHGV�VKRZHG�D�VDZHG�HGJH�DW�WKH�EH�
JLQQLQJ��EXW�WKLV�IHDWXUH�ZDV�OHVV�FOHDU�DV�WKH\�JUHZ�XS��,W�LV�SRVVLEOH�WKDW
WKLV�IHDWXUH�LV�LQKHULWHG�IURP�6RQFKXV�DFDXOLV��

:H�KDG�WR�FRQILUP�WKDW�WKH�QHZ�SODQWV�KDG�VLPLODU�FKDUDFWHULVWLFV��:H
WRRN�D�\RXQJ�VSHFLPHQ�WR�WKH�VFKRRO�ZKHUH�LW�ZDV�REVHUYHG�IRU�WZR�\HDUV�
,Q�IDFW��ZH�WULHG�WR�JHW�DQ�DXWR�SROOLQDWHG�VSHFLPHQ�EXW�ZH�GLG�QRW�FKRRVH
D�YHU\�JRRG�PHWKRG��ZH�FRYHUHG�IORZHUV�ZLWK�SODVWLF�EDJV��ZKLFK�GLG�QRW
DOORZ�DLU�WR�JR�RXW�RU�LQ�DQG�WKH�IORZHUV�JRW�GULHG��:H�FRXQWHG�DQG�PHDV�
XUHG�DOO�GHWDLOV�RI�WKH�VSHFLPHQV�WKDW�ZHUH�LQ�WKH�VFKRRO�DQG�ZKLFK�ZHUH
FROOHFWHG�LQ�WKH�ILHOG�

'XULQJ�ODVW�\HDU�ZH�ZHUH�OXFN\��-XOLD�3oUH]�GH�3D]��+HDG�RI�5H�
VHDUFKLQJ�&HQWUH�RI�9LHUD�\�&ODYLMR�*DUGHQ�RI�/DV�3DOPDV�GH�*UDQ�&D�
QDULD��OHW�XV�PDNH�D�SROOHQ�DQDO\VLV�XVLQJ�(%0��,Q�VXPPHU�RI������ZH
OHDUQW�VRPH�SDOLQRORJ\�FRQFHSWV��$W�WKH�HQG�RI������ZH�WRRN�VRPH�SKRWRV
ZLWK�(0%��7KH�SKRWRV�ZH�JRW�ZHUH�RI�6RQFKXV�OHSWRFHSKDOXV��6RQFKXV
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DFDXOLV�DQG�WKH�QHZ�VSHFLHV��:H�QRWLFHG�WKDW�VRPH�GHWDLOV�ZHUH�VSHFLILF
IRU�RXU�SODQW�DQG�RWKHUV�ZHUH�D�PL[WXUH�EHWZHHQ�6RQFKXV�DFDXOLV�DQG�6RQ�
FKXV�OHSWRFHSKDOXV��7KLV�H[SHULHQFH�ZDV�YHU\�HQMR\DEOH�

&RQFOXVLRQV
(YHU\�GDWD�ZH�JDWKHUHG�LQ�WKLV�DUWLFOH�VKRZV�WKDW�RXU�VSHFLPHQV�EH�

ORQJV�WR�D�QHZ�VSHFLHV�WKDW�KDV�QRW�EHHQ�GHVFULEHG�\HW��:H�KDYH�GLVFRY�
HUHG�WZR�SRSXODWLRQV�LQ�*UDQ�&DQDULD�RI�D�QHZ�HQGHPLF�SODQW��,WV
UHODWLRQVKLS�WR�6RQFKXV�OHSWRFHSKDOXV�DQG�6RQFKXV�DFDXOLV�VHHPV�WR�EH
YHU\�FOHDU��:H�KDYH�SURSRVHG�6RQFKXV�OHSWDFDXOLV�DV�LWV�QDPH��:H�WKRXJKW
LWV�RULJLQ�FRXOG�EH�D�K\EULGL]DWLRQ�EHWZHHQ�WKRVH�WZR�VSHFLHV�DQG�VRPH
ODWHU�PXWDWLRQV�ZKLFK�PDGH�WKH�QHZ�VSHFLHV�PRUH�VWDEOH��7KLV�LV�REYLRXV
EHFDXVH�LI�LW�ZDV�MXVW�DQ�K\EULGL]DWLRQ�'1$�VKRXOG�EH�WKH�VDPH�DV�WKH
SDUHQWDO�'1$�ZLWKRXW�DQ\�YDULDWLRQV��%HVLGHV��WKH�SKHQRORJLFDO�IHDWXUHV
DUH�YHU\�GLIIHUHQW�

7KHVH�SURFHVV�DUH�YHU\�FRPPRQ�LQ�QDWXUH��VRPH�RI�WKHP�LQ�WKH�&D�
QDU\�,VODQGV�DUH�GHVFULEHG��3oUH]�GH�3D]���������DQG�WKH\�KDYH�SURGXFHG
PDQ\�VSHFLHV�LQ�RXU�SODQHW��1RZDGD\V�ZH�DUH�ORRNLQJ�DW�QHZ�VSHFLHV�VWD�
ELOL]DWLRQ��:H�KDYH�WZR�SRSXODWLRQV�ZLWK�DW�OHDVW����LQGLYLGXDOV��HDFK�RQH
EUHHGLQJ�RXW�QHZ�VSHFLPHQV�

:H�ZHUH�OXFN\�IRU�GLVFRYHULQJ�D�QHZ�VSHFLHV��:H�KDYH�DVNHG�RXU�
VHOYHV�GXULQJ�WKH�ZKROH�WLPH�ZK\�QRERG\�KDG�IRXQG�LW��7KH�WZR�SRSXOD�
WLRQV�DUH�YHU\�VPDOO�DQG�PD\EH�WKH�SURFHVV�LV�YHU\�QHZ�

)LQDOO\�ZH�ZDQW�WR�HQFRXUDJH�ORFDO�DXWKRULWLHV�WR�HVWDEOLVK�VRPH�NLQG
RI�ODZ�WR�SURWHFW�WKRVH�DUHDV��2QH�RI�WKH�SRSXODWLRQV�LV�LQ�D�NLQG�RI�(Q�
YLURQPHQWDO�SURWHFWLRQ�GXH�WR�WKH�SUHVHQFH�RI�DQ�HQGHPLF�ELUG�RI�*UDQ�&D�
QDULD��7KH�RWKHU�RQH�LV�PRUH�VHQVLWLYH��,W�LV�VXUURXQGHG�E\�DJULFXOWXUH�DUHD�
DOWKRXJK�YHU\�KLGGHQ��,W�LV�SRVVLEOH�WKDW�LW�ZLOO�EH�HOLPLQDWHG�E\�KXPDQV
LI�ZH�GR�QRW�SURWHFW�LW�DV�TXLFNO\�DV�SRVVLEOH�

,W�FRXOG�EH�D�YHU\�JRRG�LGHD�WR�PDNH�D�JHQHWLF�DQDO\VLV�RI�WKH�ZKROH
SRSXODWLRQ��,I�WKH�UHVXOWV�DUH�FRPSDUHG��WKH\�FDQ�KHOS�XV�XQGHUVWDQG�WKDW
W\SH�RI�HYROXWLRQDU\�SURFHVV��,W�ZLOO�EH�QHFHVVDU\�WR�VWRUH�VHHGV�WR�SUHVHUYH
WKLV�QHZ�VSHFLHV��7KLV�VWXG\�FRXOG�FRQWULEXWH�WR�WKH�FRPSUHKHQVLRQ�RI�HYR�
OXWLRQDU\�SURFHVVHV�LQ�RFHDQLF�LVODQGV�

%HIRUH�GHVFULELQJ�RXU�VSHFLHV�6��OHSWDFDXOLV�ZH�ZRXOG�OLNH�WR�WKDQN
HYHU\�RQH�ZKR�KHOSHG�XV��)LUVW�RI�DOO��-RVo�/XLV�%DUED��DV�RXU�FRRUGLQDWRU�
0DQROR�5RGUrJXH]��DV�WKH�RQH�ZKR�GLVFRYHUHG�D�ILUVW�VSHFLPHQ��-XOLD�3oUH]
GH�3D]��KHDG�RI�9LHUD�\�&ODYLMR�5HVHDUFK�&HQWUH��ZKR�WDXJKW�XV�DQG�DO�
ORZHG�XV�WR�REWDLQ�VRPH�SKRWRJUDSKV�IURP�SROOHQ�JUDLQV��-DYLHU�)XHUWHV�
IRU�JHWWLQJ�'1$�VHTXHQFHV��*DURo�6FKRRO��RXU�VFKRRO��EHFDXVH�LW�HQDEOHG
XV�WR�XVH�WKH�WKLQJV�ZH�QHHGHG�LQ�WKHVH�\HDUV�RI�ZRUN�DQG�PDQ\�UHODWLYHV
ZKR�KDYH�KHOSHG�XV�WR�WUDQVODWH�VRPH�DUWLFOHV��HQFRXUDJHG�XV�WR�JR�RQ�WLOO
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WKH�HQG��DQG�ILQDOO\��0LJXHO�$QJHO�/vSH]��0LJXHO�)UDQFoV�DQG�'DYLG�9HJD
ZKR�VWDUWHG�WKLV�UHVHDUFKLQJ�MRE�ILYH�\HDUV�DJR�DQG�OHW�XV�FRQWLQXH�DQG
EHOLHYHG�LQ�XV��7KH\�WKRXJKW�ZH�ZRXOG�QRW�EH�DEOH�WR�UHDFK�WKH�HQG�

6RQFKXV�OHSWDFDXOLV��'HVFULSWLRQ
6XPPDU\��7KH�VSHFLHV�LV�ORFDWHG�LQ�WKH�VRXWK�RI�WKH�LVODQG��D�ELW�IDU

DZD\�IURP�VHD��LQ�VXQQ\�DUHDV�
,QWURGXFWLRQ��7KLV�VSHFLHV�KDV�QRW�EHHQ�SXEOLVKHG��DV�ZH�KDYH�QRW

IRXQG�DQ\�TXRWDWLRQV�LQ�VSHFLILF�ELEOLRJUDSK\��$OWKRXJK�6YHQWHQLXV�SUH�
YLRXVO\�GLVFRYHUHG�LW�LQ�WKH�®&DOGHUD�GH�ORV�0DUWHOHV¯��KH�GLG�QRW�EHJLQ
WKH�VWXG\�RI�WKH�SODQW�EHFDXVH�KH�GLG�QRW�ILQG�IORZHUV�RU�PRUH�VSHFLPHQV�

'HVFULSWLRQ�RI�WKH�SODQW��,W�LV�D�ZRRG\�VKUXE�RI�EHWZHHQ����DQG����
FP�KHLJKW��,WV�WUXQN�KDV�EHWZHHQ�����DQG���FP�LQ�GLDPHWHU��,WV�DVSHFW�LV
GHQVH�GXH�WR�LWV�KDQJLQJ�OHDYHV��PDLQO\�ZKHQ�WKH\�DUH�ROG��7KH�ILUVW�UDPL�
ILFDWLRQ�GRHV�QRW�WDNH�SODFH�XQWLO�WKH\�UHDFK�DW�OHDVW����FP�IURP�WKH�OHYHO
RI�WKH�JURXQG��7KH�QXPEHU�RI�OHDYHV�LV�DEXQGDQW�DQG�WKH\�VWD\�WKURXJKRXW
WKH�\HDU��6RPHWLPHV�SUHYLRXV�\HDU�OHDYHV�FDQ�EH�IRXQG�XQGHUQHDWK�WKH�QHZ
RQHV�LI�SUHFLSLWDWLRQV�ZHUH�QRW�DEXQGDQW�

7KH�VKRRW�RI�QHZ�OHDYHV�VORZO\�EHJLQV�LQ�WKH�PRQWK�RI�2FWREHU��ZLWK
WKH�SRVVLELOLW\�RI�EHLQJ�DFFHOHUDWHG�E\�SUHFLSLWDWLRQV�WR�DGRSW�WKH�DGXOW�DV�
SHFW�EHIRUH�FRPSOLPHQWLQJ�

7KH�OHDYHV�DUUDQJH�LQ�WHUPLQDO�URVHWWHV�DW�WKH�WRS�RI�WKH�VWHP��7KH
UDPLILFDWLRQV�DUH�OLWWOH��WKH\�XVXDOO\�SUHVHQW�RQH�RU�IHZ�SOXPHV��7KHLU
OHDYHV�DUH�EHWZHHQ����DQG����FP�ORQJ�DQG�IURP����WR����FP�ZLGH��/HDI
FRORXU�LV�VHQVLWLYH�WR�LQVXODWLRQ�GHJUHH��/HDYHV��DOPRVW�SLQQDWLVHFW��KDYH
XS�WR����SDLUV�RI�OREHV�RI�EHWZHHQ���WR����FP�OHQJWK�DQG�IURP�����WR
����FP�ZLGH��ILQLVKLQJ�LQ�D�WHUPLQDO�OREH�LQ�WKH�HQG��7KH�GLUHFWLRQ�RI�WKHVH
OREHV�LV�WRZDUGV�WKH�DSH[�RI�WKH�OHDI�

3HGXQFOHV�DUH�EHWZHHQ�����DQG���FP�ORQJ�DQG�����FP�ZLGH��7KH�VHF�
WLRQ�LV�F\OLQGULFDO��DQG�LW�JURZV�DV�LW�DSSURDFKHV�WKH�FDSLWXOXP��7KLV�WUDQ�
VLWLRQ�WDNHV�SODFH�VORZO\��7KH�FDSLWXOD�IRUP�LV�FRQLFDO�DW�WKH�EHJLQQLQJ��,Q
WKH�PLGGOH�RI�WKHP�WKHUH�LV�D�QDUURZLQJ�DW�WKH�ILUVW�H[WHUQDO�URZ�RI�EUDFWV�

7KHUH�DUH�GLIIHUHQW�OHYHOV�RI�EUDFWV��7KH�IROORZLQJ�OHYHOV�ZHUH�IRXQG�
ZLWK�D�WRWDO�RI�EHWZHHQ����DQG����EUDFWV��7KH�PHDVXUHV�EHWZHHQ�WKH�EUDFWV
DUH�QRW�WD[RQRPLFDOO\�XVHIXO�EHFDXVH�RI�WKH�H[LVWHQFH�RI�VLPLODU�LQWHUYDOV
LQ�6RQFKXV�JHQXV��DQG�WKHUHIRUH�WKH\�SUHVHQW�MXVW�DQ�RULHQWLQJ�FKDUDFWHU�

¬ ([WHUQDO�EUDFWV�����WR����ZLWK�PHDVXUHV�����×�������PP��7KH\
KDYH�VR�ODUJH�PLQRU�DQG�WKH\�DUH�LQ�WKH�RXWVLGH�RI�WKH�IORZHU��7KH\
DOVR�KDYH�DQ�LQWHUPHGLDWH�D�SRLQWHG�DQG�WULDQJXODU�IRUP�

¬ ,QWHUPHGLDWH�EUDFWV�����WR����DQG�KDV�D�URXQGHU�DQG�H[WHQGHG�IRUP
DQG�WKH\�DUH�WUDQVSDUHQW�ZLWK�UHVSHFW�WR�WKH�H[WHUQDO�RQHV��:LWK�D
PHDVXUHPHQW�RI�EHWZHHQ�������×�������PP�OHQJWK�
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¬ ,QWHUQDO�EUDFWV�����WR�����7KHVH�EUDFWV�DUH�PRUH�QHDU�WKH�FDSLWXOD
DQG�PHDVXUH�������×�������PP�7KH\�DUH�ORQJHU�DQG�PRUH�WUDQV�
SDUHQW�WKDQ�RWKHUV�

7KH�VL]H�RI�WKH�FDSLWXOD�LV�EHWZHHQ������DQG���FP�ZLGH�DQG�����FP
ORQJ��,W�KDV�EHWZHHQ����DQG�����IORZHUV�E\�FKDSWHU��LWV�GLDPHWHU�RVFLOODWHV
EHWZHHQ�����DQG���FP��,QIORUHVFHQFHV�KDYH�IURP����WR����FDSLWXOD�LQ�D
EUDQFKLQJ�ZD\�DV�6RQFKXV�OHSWDFHSKDOXV�

$FKHQHV�DUH�LQ�WKH�EDVH�RI�WKH�FRUROOD��DQG�SDSSXV�LV�SUHVHQW��$FKHQH
LV�EHWZHHQ�GDUN�EURZQ�DQG�EODFN�FRORXU��,WV�DSSHQGL[�LV�WUXQFDWHG��$FK�
HQHV�DUH�IURP�����WR���PP�ORQJ�DQG������WR�����PP�ZLGH��7KH\�SUHVHQW
ORQJLWXGLQDO�JURRYHV�DV�LQ�WKH�ZKROH�JHQXV��*UDLQV�RI�SROOHQ�KDYH�D�GL�
DPHWHU�RI����������P�ZLWKRXW�FRXQWLQJ�WKH�FUHVWV�

)ORZHULQJ�WLPH�RI�6RQFKXV�OHSWDFDXOLV�LV�IURP�'HFHPEHU�WR�)HEUXDU\�
(FRORJ\��6XUURXQGLQJV�SODQWV�DUH�XVXDOO\��6RQFKXV�DFDXOLV��6RQFKXV

OHSWRFHSKDOXV��/DYDQGXOD�FDQDULHQVLV��ODYDQGD���&KDPDHF\WLVXV�SROLIHUXV
�(VFREvQ���$VSDUDJXV�VS���&LVWXV�PRQVSHOLHQVLV��-DUD���3UXQXV�VS���DOPHQ�
GURV���.OHLQLD�QHLULIROLD��YHURGH���$VSKRGHOXV�PLFURFDUSXV��JDPRQD��
3LQXV�FDQDULHQVLV��SLQRV�FDQDULRV���(FKLXP�RQRVPLIROLXP��WDMLQDVWH�QHJUR��
/REXODULD�VS���0LFURPHULD�EHQWKDPL��WRPLOOR���'HVFXUDLQLD�SUHDX[LDQD
DQG�(XSKRUELD�UHJLV�MXEDH��WDEDLED��

7D[RQRP\��7KHUH�DUH�WZR�ODUJH�SRSXODWLRQV��)DWDJD�DQG�,QDJXD��7KH\
KDYH�DURXQG����VSHFLPHQV�RI�GLIIHUHQW�DJHV��6RQFKXV�OHSWDFDXOLV�KDV�EHHQ
SURSRVHG�DV�WKH�QDPH�DV�LWV�RULJLQ�PD\�EH�D�K\EULGL]DWLRQ�EHWZHHQ�6��OHS�
WRFHSKDOXV�DQG�6��DFDXOLV�

%LEOLRJUDSK\
$OGULGJH��$QJHOD�(����������$�FULWLFDO�UHDSSUDLVDO�RI�WKH�0DFDURQHVLDQ6RQFKXV�VXEJHQXV�'HQGURVRQFKXV�V�O���&RPSRVLWDH�¬�/DFWXFHDH���¬�%RW�0DFDURQoVLFD����������
$OGULGJH��$QJHOD�(����������0DFDURQHVLDQ�6RQFKXV�VXEJHQXV�'HQGURVRQ�FKXV�V�O���&RPSRVLWDH�¬�/DFWXFHDH���LQFOXGLQJ�D�UHDSSUDLVDO�RI�WKH�VSHFLHVFRQFHSW�DQG�QHZ�FRPELQDWLRQV��¬�%RWiQLFD�0DFDURQoVLFD���������
$OGULGJH��$QJHOD�(����������$QDWRP\�DQG�HYROXWLRQ�LQ�WKH�0DFDURQH�VLDQ�6RQFKXV�VXEJ��'HQGURVRQFKXV��&RPSRVLWDH�/DFWXFHDH���¬�%RW��-�/LQQ��6RF��������������
$OGULGJH��$QJHOD�(����������(YROXWLRQ�ZLWKLQ�D�VLQJOH�JHQXV��6RQFKXV�LQ0DFDURQHVLD��,Q��3ODQWV�DQG�,VODQGV��+UVJ��YRQ�'��%UDPZHOO��¬�/RQGRQHW�DO���$FDGHPLF�3UHVV�SS���������
%RXORV��/����������7KH�*HQXV�6RQFKXV�DQG�$OOLHG�*HQHUD�LQ�WKH�&DQDU\,VODQGV��&XDG�%RW������������
%RXORV��/����������7KH�(QGHPLF�VSHFLHV�RI�6RQFKXV�DQG�5HODWHG�*HQHUDLQ�WKH�0DFDURQHVLDQ�,VODQGV��SS����¬����
%RXORV��/�����������5HYLVLvQ�V\VWHPDWLTXo�GX�JHQUH�6RQFKXV¯�,�¬�9,��%RW�1RWLVLHU�����D����
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,��,QWURGXFWLRQ�HW�FODVVLILFDWLRQ��¬�%RW��1RWLVHU��������������
,,��eWXGH�FDU\RORJrTXH��¬�,ELG����������������
,,,��eWXGH�SDO\QRORJLTXH��¬�,ELG����������������
,9��6RXV�JHQUH����6RQFKXV��¬�,ELG���������������
9��6RXV�JHQUH����'HQGURVRQFKXV��¬�,ELG��������•�����������
9,��6RXV�JHQUH����2ULJRVRQHKXV��*HQUHV�(PEHUJHULD��%DEFRFNLD�HW
7DHFNKROPLD�
�����6SHFLHV�H[FOXVDH�HW�GXELDH��,QGH[��¬�,ELG����������������
����������������

%RXORV��/��<�5HLIHQEHUJHU��8��	�$���������9HUHLQLJXQJ�GHU�*DWWXQJ7DHFNEROPLD�PLW�GHU�*DWWXQJ�6RQFEXV��&RPSRVLWDH��XQG�(PHQGDWLRQ�GHV6XEJHQXV�'HQGURVRQFKXV¯�6FKXOW]�%LS��(G��)HGGHV�5HSHUWRULXP���������¬������
%UDQZHOO��'��	�%UDPZHOO��=��������)ORUHV�VLOYHVWUHV�GH�ODV�,VODV�&D�QDULDV��(G��5XHGD��
&DEUHUD�3HUH]��0LJXHO�$���������1DWLYH�IORUD�RI�WKH�&DQDU\�,VODQGV¯�(G�(YHUHVW��
.LP��6��&���&UDZIRUG��'�-���)UDQFLVFR�2UWHJD��-���6DQWRV�*XHUUD��$���������$�FRPPRQ�RULJLQ�IRU�ZRRG\�6RQFKXV�DQG�ILYH�UHODWHG�JHQHUD�LQWKH�0DFDURQHVLDQ�LVODQGV��0ROHFXODU�HYLGHQFH�IRU�H[WHQVLYH�UDGLDWLRQ���3URF��1DWO��$FDG��6FL��86$���������������
.LP��6�&���&UDZIRUG��'�-���)UDQFLVFR2UWHJD��-���6DQWRV�*XHUUD��$���������$GDSWLYH�UDGLDWLRQ�DQG�JHQHWLF�GLIIHUHQWLDWLRQ�LQ�WKH�ZRRG\�6RQ�FKXV�DOOLDQFH��$VWHUDFHDH���6RQFKLQDH��LQ�WKH�&DQDU\�,VODQGV����3ODQW6\VW�(YRO��������������������
.LP��6�&���&UDZIRUG��'�-���-DQVHQ��5�.���6DQWRV�*XHUUD��$���������7KH�XVH�RI�D�QRQ�FRGLQJ�UHJLRQ�RI�FKORURSODVW�'1$�LQ�SK\ORJHQHWLF�VWXG�LHV�RI�WKH�VXEWULEH�6RQFKLQDH��$VWHUDFHDH���/DFWXFHDH�����3ODQW�6\VW�(YRO������������������
.XQNHO��*����������(QGHPLVPRV�&DQDULRV��,QYHQWDULR�GH�ODV�SODQWDV�YDV�FXODUHV�HQGoPLFDV�HQ�OD�SURYLQFLD�GH�/DV�3DOPDV����,QW��1DF��&RQY�1DWXU��0RQRJU��������������
.XQNHO��*��������������)ORUD�GH�*UDQ�&DQDULD�9ROV�������
.XQNHO��*����������3URFHHGLQJV�RI�WKH��VW�,QWHUQDW��&RQJUHVV�SUR�)ORUD0DFDURQHVLD����0RQRJU��%LRO��&DQDU�������������
.XQNHO��*���������1RYHGDGHV�HQ�OD�)ORUD�&DQDULD�9,,��$GLFLRQHV�\QXHYDV�FRPELQDFLRQHV��&XDGHUQR�%RWiQLFD�&DQDULD���������¬���
.XQNHO��*���������1RYHGDGHV�HQ�OD�)ORUD�&DQDULD�9,��$GLFLRQHV�\QXHYDV�FRPELQDFLRQHV��/DV�3DOPDV�'H�*UDQ�&DQDULD��&XDGHUQR�%RWiQLFD&DQDULD���������¬����
.XQNHO��*���������)ORUD�GHO�$UFKLSLoODJR�FDQDULR¯�(GLUFD��7�,,���������������������������
.XQNHO��*�������$Q�H[FXUVLvQ�WKURXJK�P\�KHUEDULXP��9LHUDHD�����������
3oUH]�GH�3D]��-XOLD��������2EVHYDFLRQHV�VREUH�OD�ELRORJrD�\�UHODFLRQ�HQ�WUH�6YHQWHQLD�EXSOHXURLGHV¯��%RW��0DF��������¬�����
6XQGLQJ�3HU��������/LVWDGR�GH�6RPPHUIHOWLD¯��8QLYHUVLW\�RI�2VOR��1RU�ZD\��S���
3LWDUG�<�3URXVW��������6RQFKXV�JDQGRJHUL��,OHV�&DQDULHV��SS����������
5HLIHQEHUJHU�8UVXOD�\�$GDP��������(LQ�QHXHU�(QGHPLW�GHU�,QVHO�OD*RPHUD�6RQFKXV�ZLOGSUHWWL��:LOOGHQRZLD��������¬���
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5HLIHQEHUJHU�8UVXOD�\�$GDP��������9HUHLQLJXQ�GHU�JDWWXQJ�7DHFN�KROPLD�%28/26�PLW�GHU�JDWWXQJ�6RQFKXV�/���FRPSRVLWDH��XQG�(PHQGD�WLRQ�GHV�VXEJHQXV�'HQGURVRQFKXV�6FK�%LS�¯��%HUOLQ���SS��������
6DQWRV�*XHUUD��$UQDOGR��������9HJHWDFLvQ�\�)ORUD�GH�/D�3DOPD¯��(G��,QWHULQVXODU�&DQDULD��6WD�&UX]��SS���������
75283,1��*��������)ORUH�GX�5ZDQGD��6SHUPDWRSK\WHV��9RO�,,,�SS�����������0XVHR�5HDO�GH�ÃIULFD�&HQWUDO
9DEOHV��%HQLWR��������)ORUD�YDVFXODU�GH�$QGDOXFrD�RFFLGHQWDO��(G�.HWUHV��SS������
99$$��������/LVWD�GH�HVSHFLHV�VLOYHVWUHV�GH�&DQDULDV������%DQFR�GH'DWRV�GH�%LRGLYHUVLGDG�GH�&DQDULDV���(G��&DELOGR�GH�*UDQ�&DQDULD���SS����¬����
99$$������/LVWDGR�GH�HVSHFLHV�SUHQVDGDV�HQ�HO�-DUGrQ�&DQDULR�9LHUD�\&ODYLMR�

:HE�SDJHV�FRQVXOWHG
ZZZ�JO�LLW�HGX�IUDPH�JHQEDQN�KWP
-DUGrQ�&DQDULR�9LHUD�\�&ODYLMR��KWWS���ZZZ�VWHS�HV�MDUGFDQ�
)ORUD�FDQDULD�GH�7HQHULIH��KWWS���ZZZ�WHQLQIR�FRP�WHQHULIH�IORUD��KWP
5HDO�-DUGrQ�%RWiQLFR�GH�0DGULG��KWWS���ZZZ�UME�FVLF�HV�LQYHVWLJDFLRQ�LQYHV�WLJDFLRQ�KWP
8QLYHUVLGDG�GH�7H[DV��KWWS���FQDV�XFU�HGX�~ESV�NLPVLWV�KWPO
&RQJUHVR�GH�FRORQL]DFLvQ�HQ�LVODV�HQ�*UHQREOH��KWWS���ZZZ�XMI�JUHQR�EOH�IU�-$/�&KROHU�%(9�FRXU�LLFLL�VOG����KWP
%RWDQLFDO�,PDJH�'DWDEDVH��KWWS���ZZZ�XQLEDV�FK�ERWLPDJH
'SWR��GH�%RWiQLFD�GH�OD�XQLYHUVLGDG�GH�&DOLIRUQLD��KWWS���ZZZ�SODQWELRO�RJ\�XFU�HGX�SHRSOH�IDFXOW\�NLP�KWPO
-DUGrQ�GH�OD�2URWDYD��KWWS���ZZZ�JXLDYHUGH�FRP�DUEROHV�LQGH[�KWP
7URSLFDO�3ODQW�'DWDEDVH��KWWS���ZZZ�UDLQ�WUHH�FRP�SOLVWERW�KWP
.RNR�&UDWHU�%RWDQLFDO�*DUGHQ��KWWS���ZZZ�FR�KRQR�OXOX�KL�XV�SDUNV�KEJ�NFEJ�KWP
'LJLWDO�)ORUD�RI�7H[DV��KWWS���ZZZ�FVGO�WDPX�HGX�)/25$�LPD[[URV�KWP
'SWR��GH�%RWiQLFD�GH�OD�8QLYHUVLGDG�GH�+DZDL��KWWS���ZZZ�ERWDQ\�KD�ZDLL�HGX�IDFXOW\�FDUU�LPDJHV�ERWORJR�MSJ
0LVVRXUL�%RWDQLFDO�*DUGHQ��KWWS���ZZZ�PRERW�RUJ�02%27�UHVHDUFK�ZHO�FRPH�VKWPO
-DUGrQ�%RWiQLFR�GH�OD�XQLYHUVLGDG�GH�&DWDQLD��KWWS���ZZZ�GLS�ERW�XQLFW�LW�RUWR�ERJD�KWPO
%RWDQLFDO�*DUGHQ�RI�/RQGRQ��KWWS���ZZZ�QKP�DF�XN�ERWDQ\�LQGH[�KWPO
0XuR]�&KiSXOL��5DPvQ��������&XUVR�GH�ILORJHQLD�RQ�OLQH��8QLYHUVLGDGGH�0iODJD��KWWS���ZZZ�FLHQFLDV�XPD�HV�ZFLHQFLDV�GHSDUWDPHQWRV�ELRDQL�PDO�VIRQOLQH�VLVWHPDWLFDILORJHQHWLFD�WHPDB��KWP
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