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7KH�PHDJUH�VSHFLPHQ��WRWDO�OHQJWK�7/� ������FP��ZHLJKW�:� ��������J�����ZDV�FDXJKW�E\�JLOO�QHW�RQ��WK�$XJXVW
�����QHDU�WKH�YLOODJH�%ODFD��WKH�VRXWKHUQ�$GULDWLF��&URDWLDQ�FRDVW��DW�WKH�GHSWK�RI����P�RQ�URFN\�PXGG\�ERWWRP��,W
VHHPV�WKDW�ZH�DUH�GHDOLQJ�ZLWK�WKH�FDVH�RI�DQ�HVFDSH�IURP�PDULFXOWXUH��HVSHFLDOO\�LI�ZH�WDNH�LQWR�DFFRXQW�WKH�JHQHUDO
ORRN�DQG�FRQGLWLRQ�RI�WKH�FDXJKW�VSHFLPHQ�
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8Q�HVHPSODUH�GL�%RFFD�G
RUR��OXQJKH]]D�WRWDOH�7/� ������FP��SHVR�:� ��������J�����o�VWDWR�FDWWXUDWR�FRQ�XQ
WUDPDJOLR�LO���DJRVWR������YLFLQR�DO�YLOODJJLR�GL�%ODFD��$GULDWLFR�PHULGLRQDOH��FRVWD�FURDWD���DG�XQD�SURIRQGLWi�GL���
PHWUL��VX�VXEVWUDWR�URFFLRVR�PHOPRVR��6HPEUD�FKH�VL�WUDWWL�GL�XQ�HVHPSODUH�VFDSSDWR�GD�PDULFROWXUD��VSHFLDOPHQWH�VH
YLHQH�FRQVLGHUDWD�O
DSSDUHQ]D�JHQHUDOH�H�OH�FRQGL]LRQL�GHO�SHVFH�FDWWXUDWR�

3DUROH�FKLDYH��$UJ\URVRPXV�UHJLXV��ULWURYDPHQWR��VWDWR��DFTXH�FURDWH��PDUH�$GULDWLFR
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7KH�PHDJUH��$UJ\URVRPXV�UHJLXV� �$VVR��������LV�GLV�
WULEXWHG�LQ�WKH�(DVWHUQ�$WODQWLF�� IURP�1RUZD\� WR�*LEUDO�
WDU� DQG� &RQJR�� LQFOXGLQJ� WKH� 0HGLWHUUDQHDQ� DQG� WKH
%ODFN�6HD��,W�PLJUDWHG�WR�WKH�5HG�6HD�YLD�WKH�6XH]�&DQDO
�&KDR�	�7UHZDYDV�� ������� ,W� LQKDELWV� LQVKRUH�DQG� VKHOI
ZDWHUV��PRYHV�FORVH�WR�WKH�ERWWRP�DV�ZHOO�DV� LQ�VXUIDFH
DQG� PLG�ZDWHUV�� SXUVXLQJ� VKRDOV� RI� FOXSHLGV� DQG� PX�
JLOLGV� DQG� FRQJUHJDWHV� LQVKRUH� WR� VSDZQ� GXULQJ� VSULQJ
DQG� VXPPHU�� -XYHQLOHV� DQG� VXE�DGXOWV� HQWHU� HVWXDULHV
DQG� FRDVWDO� ODJRRQV� �&KDR� 	� 7UHZDYDV�� ������� %RWK
DGXOWV�DQG� MXYHQLOHV�DUH�PLJUDWRU\��PRYLQJ�DORQJ� VKRUH
RU� RIIVKRUH�RQVKRUH� LQ� UHVSRQVH� WR� WHPSHUDWXUH� FKDQJH
�*ULIILWKV�	�+HHPVWUD��������� ,W� IHHGV�RQ�ILVK�DQG�VZLP�
PLQJ�FUXVWDFHDQV�

7KHUH�DUH�QR�GDWD��ELRORJ\��HFRORJ\��DYDLODEOH�RQ�WKLV
VSHFLHV�LQ�&URDWLDQ�ZDWHUV��WKH�HDVWHUQ�$GULDWLF���7KH�DLP
RI� WKLV� SDSHU� LV� WR� SUHVHQW� GDWD� UHJDUGLQJ� WKH� UHFRUG� RI
WKH� PHDJUH� VSHFLPHQ� LQ� &URDWLDQ� ZDWHUV� DQG� LWV� PRU�
SKRPHWULF�DQG�PHULVWLF�FKDUDFWHUV�

0$7(5,$/�$1'�0(7+2'6

7KH� PHDJUH� VSHFLPHQ� �WRWDO� OHQJWK� 7/�  � ����� FP�
ZHLJKW�:� ��������J�����ZDV�FDXJKW�E\�JLOO�QHW� ��EDUD�
FXGD��QHW��RQ��WK�$XJXVW������QHDU�WKH�VHWWOHPHQW�%ODFD
�WKH� 5LYHU� 1HUHWYD� DQG� 0DOD� 1HUHWYD� HVWXDULHV�� WKH
VRXWKHUQ�$GULDWLF��&URDWLDQ�FRDVW��DW� WKH�GHSWK�RI����P
RQ� URFN\�PXGG\� ERWWRP� �)LJ�� ���� 7KH� VSHFLPHQ� ZDV
LGHQWLILHG� DFFRUGLQJ� WR� -DUGDV� �������� ,W� ZDV� VXEVH�
TXHQWO\�PHDVXUHG�WR�WKH�QHDUHVW�����FP�DQG�ZHLJKHG�WR
WKH� QHDUHVW� ���� J�� 7KH� PHULVWLF� FKDUDFWHUV� FRQVLGHUHG
ZHUH�GRUVDO��DQDO�DQG�SHFWRUDO�ILQV��7KH�FRQGLWLRQ�IDFWRU
�&)��ZDV�FDOFXODWHG�DV�&)� �:�×�����/��

)LJ�� ��� 6DPSOLQJ� VLWH�ZKHUH� WKH�PHDJUH� VSHFLPHQ�ZDV
FDXJKW��1HUHWYD�FKDQQHO��WKH�VRXWKHUQ�$GULDWLF�
6O�� ��� 9]RUàQR� PHVWR�� NMHU� MH� ELO� XMHW� SULPHUHN� JUEH
�1HUHWYDQVNL�NDQDO��MXËQR�-DGUDQVNR�PRUMH��

7KH� VSHFLPHQ� LV� GHSRVLWHG� LQ� WKH� &ROOHFWLRQ� RI� WKH
'HSDUWPHQW� IRU� $TXDFXOWXUH�� 8QLYHUVLW\� RI� 'XEURYQLN�
&URDWLD��)LJ�����

5(68/76�$1'�',6&866,21

,Q�7DEOH����WKH�PDLQ�PRUSKRPHWULF�DQG�PHULVWLF�GDWD
DUH�JLYHQ��ILUVW�GDWD�IRU� WKH�PHDJUH�IRU�&URDWLDQ�ZDWHUV��
7KH�PHULVWLF� FKDUDFWHULVWLFV� DUH� LQ� DJUHHPHQW�ZLWK� GDWD
E\� -DUGDV� �������� L�H��'��� ,;�;��'��� ,��������$�� ,,�����
3���������9��,���

'HVFULSWLRQ�RI�WKH�$GULDWLF�VSHFLPHQ

7KH� ERG\� LV� HORQJDWH�� QHDUO\� IXVLIRUP�� WKH� PRXWK
ODUJH��REOLTXH�DQG�WHUPLQDO��WKH�WHHWK�LQ�XSSHU�MDZ�YLOOL�
IRUP�LQ�QDUURZ�EDQGV��WKH�RXWHU�URZ�LV�VOLJKWO\�HQODUJHG�
WKH�ORZHU�MDZ�WHHWK�LQ���LUUHJXODU�URZV��7KUHH�VPDOO�XS�
SHU�SRUHV�DQG� ILYH�PDUJLQDO�RQHV�RQ� VQRXW��7KH�FDXGDO
ILQ� WUXQFDWH� WR� 6�VKDSHG�� 6FDOHV� DUH� FWHQRLG�� VRPH� F\�
FORLG�VFDOHV�RQ�FKHVW�� VQRXW�DQG�EHORZ�H\HV��%RG\�FRO�
RXU�LV�VLOYHU\��D�OLWWOH�ELW�GDUNHU�RQ�WKH�EDFN��ZLWK�EURQ]H
UHIOHFWLRQV� RQ� VLGHV�� 7KH� ILQV� DUH� JUH\LVK��ZKLOH� WKH� LQ�
VLGH�RI�WKH�PRXWK�LV�\HOORZLVK�RUDQJH�

7DE�����0RUSKRPHWULF��LQ�FP��DQG�PHULVWLF�GDWD�RI� WKH
PHDJUH�VSHFLPHQ�����LQ�WKH�VRXWKHUQ�$GULDWLF�
7DE�� ��� 0RUIRPHWULàQL� �Y� FP�� LQ� PHULVWLàQL� SRGDWNL� R
SULPHUNX�JUEH�����Y�MXËQHP�-DGUDQVNHP�PRUMX�
:HLJKW��:��J� ������

0RUSKRPHWULF�FKDUDFWHUV��FP�
7RWDO�OHQJWK��7/� ����
6WDQGDUG�OHQJWK��6/� ����
3UH�DQDO�OHQJWK��/SD� ����
3UH�GRUVDO�OHQJWK��/SG� ����
3UH�SHOYLF�OHQJWK��/SO� ����
3UH�SHFWRUDO��/SS� ����
%RG\�GHSWK ����
+HDG�OHQJWK��+/� ����
(\H�GLDPHWHU��2� ���
3UH�RUELWDO�OHQJWK��3R� ���

0HULVWLF�FKDUDFWHUV
'RUVDO�ILQ��'�� ;
'RUVDO�ILQ��'�� ,���
3HFWRUDO�ILQ��3� ��
9HQWUDO�ILQ��9� ,��
$QDO�ILQ��$� ,,��
6FDOHV�LQ�OLQHD�ODWHUDOLV ��

6HYHUDO� DXWKRUV� �ÉROMDQ�� ������ -DUGDV�� ������ �����
WUHDWHG� WKLV� VSHFLHV� DV� UDUH� RU� YHU\� UDUH� LQ� WKH� $GULDWLF
6HD��$FFRUGLQJ� WR� ILVKHUPHQ� UHSRUWV�DQG� VRPH�SXEOLFD�
WLRQV� �-DUGDV�� ������� WKLV� VSHFLHV� DOPRVW� GLVDSSHDUHG
IURP�LWV�KDELWDWV��VDQG\�DQG�PXGG\�VKDOORZV�ZLWK�WXUELG
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ZDWHUV�� QHDU� ULYHU� PRXWKV�� RU� HYHQ� LQ� IUHVKZDWHU� �WKH
5LYHU�&HWLQD�DQG�WKH�5LYHU�1HUHWYD��LQ�&URDWLDQ�ZDWHUV��
$FFRUGLQJ� WR� VRPH� LQGLFLHV�� WKH� UHJLRQ�RI�8OFLQM� �0RQ�
WHQHJUR�� E\� WKH�PRXWK� RI� WKH� 5LYHU� %RMDQD� LV� SUREDEO\
WKH�ODVW�ORFDWLRQ�LQ�WKH�$GULDWLF�6HD�ZKHUH�LW�FDQ�EH�RE�
VHUYHG� E\� VHYHUDO� VSHFLPHQV� SHU� \HDU� �-RNVLPRYLß�
������� -DUGDV�HW�DO�� ������� OLVW� WKLV�VSHFLHV�DV� UHJLRQDOO\
H[WLQFW�VSHFLHV�LQ�WKH�5HG�%RRN�RI�6HD�)LVKHV�RI�&URDWLD�
$V� DOUHDG\�PHQWLRQHG�� WKH� UHFRUG� RI� WKH�PHDJUH� VSHFL�
PHQ�ZDV� VXUSULVLQJ�� HPSKDVL]LQJ� WKH� TXHVWLRQ�ZKHWKHU
WKH� ILQGLQJ� RI� WKH� VSHFLPHQ� PHDQV� D� UHQHZDO� RI� WKH
SRSXODWLRQ�RI�WKLV�VSHFLHV�RU�LV�WKLV�TXLWH�DQRWKHU�PDWWHU�
LW�LV�SRVVLEOH�WKDW� WKH�VWDWHPHQW�RI� -DUGDV�HW�DO�� �������LV
LQFRUUHFW� RU�ZH� FDQ� EH� GHDOLQJ�ZLWK� D� SRVVLEOH� HVFDSH
IURP�PDULFXOWXUH�

)LJ�����7KH�PHDJUH�VSHFLPHQ��7/� ������FP��
6O�����3ULPHUHN�JUEH��7/� ������FP��

7KH�FRQGLWLRQ�IDFWRU�RI�WKH�FDXJKW�PHDJUH�VSHFLPHQ
ZDV�ORZ��&)� ���������SRLQWLQJ�WR�WKH�IDFW�WKDW�WKH�IHHG�
LQJ�DFWLYLW\�ZDV�SUREDEO\� OLPLWHG� �VWRPDFK�RI� VSHFLPHQ
ZDV�HPSW\���6LJLQLILFDQW�QXPEHU�RI�VSHFLPHQV�RI�VLPLODU
FKDUDFWHULVWLFV�ZHUH�FDXJKW�DQG�VROG�E\�ORFDO�ILVKHUPHQ�
EXW� WKHVH� VSHFLPHQV�ZHUH�XQDYDLODEOH� WR�XV��KHQFH�QRW
YHULILHG�RQ�WKH�VFLHQWLILF�EDVH��:H�LQWHUYLHZHG�WKH�RZQ�
HUV� RI� ILVK� IDUPV� LQ� DGMDFHQW� 0DOL� 6WRQ� %D\� DQG� WKH
RZQHU� RI� �.DUDND�� /WG�� &RPSDQ\� IURP� 1HXP� �%RVQLD
DQG� +HU]HJRYLQD�� DQG� WKH\� FRQILUPHG� WKH� HVFDSH� RI
DURXQG�����VSHFLPHQV�RI�PHDJUH� IURP�WKHLU�FDJHV��7KH
RULJLQ�RI�PHDJUH�MXYHQLOHV�LV�D�KDWFKHU\�LQ�)UDQFH�

7KH� UHFRUG� RI� WKH� FDXJKW� PHDJUH� VHHPV� WR� EH� WKH
FDVH�RI�DQ�HVFDSH�IURP�PDULFXOWXUH��HVSHFLDOO\�LI�ZH�WDNH
LQWR� DFFRXQW� WKH� JHQHUDO� ORRN� DQG� FRQGLWLRQ� RI� WKH
VSHFLPHQ�� 6RPH� VLPLODU� FDVHV� KDYH� EHHQ� UHSRUWHG� IRU
'LFHQWUDUFKXV� ODEUD[�� 6SDUXV� DXUDWD� DQG� 3DJUXV� PDMRU
RQ� VHYHUDO� ORFDWLRQV� LQ� WKH� HDVWHUQ� $GULDWLF� �'XOáLß� 	
.UDOMHYLß��������*ODPX]LQD�	�'XOáLß���������,Q�WKH�ODVW
WHQ�\HDUV�JLOWKHDG�VHD�EUHDP��6��DXUDWD�HVWDEOLVKHG�VWURQJ
SRSXODWLRQ�LQ�WKLV�DUHD��VLPLODUO\�EDVHG�RQ�HVFDSHV�IURP
ILVK� IDUPV� �*ODPX]LQD�	�'XOáLß��������� ,I� WKLV� VFHQDULR
KDSSHQV� ZLWK�PHDJUH�� ZH�PD\� H[SHFW� UHFRYHU\� RI� WKH
SRSXODWLRQ� DQG� HVWDEOLVKPHQW� RI� D� ZLOG� SRSXODWLRQ
EDVHG�RQ�DTXDFXOWXUH�DFWLYLWLHV��7KHUHIRUH�� WKH�VWDWXV�RI
PHDJUH� LQ�&URDWLDQ�ZDWHUV� QHHGV� WR� EH� HYDOXDWHG� RQ� D
FRQWLQXRXV�EDVLV�

*5%$�$5*<5262086�5(*,86��$662��������9�+59$É.,+�92'$+
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3ULPHUHN�JUEH��FHORWQD�GROÊLQD�7/� ������FP��WHÊD�:� ��������J�����MH�ELO�XMHW�]�]DERGQR�PUHÊR����DYJXVWD�����
EOL]X�YDVL�%ODFD��MXÊQL�-DGUDQ��KUYDÈND�REDOD��Y�JORELQL���P�QD�VNDOQDWR�EODWQHP�GQX��=GL�VH��GD�JUH�]D�SULPHU�SR�
EHJD�L]�PDULNXOWXUH��ÈH�SRVHEHM�ßH�XSRÈWHYDPR�VSORÈQL�L]JOHG�LQ�VWDQMH�XMHWHJD�SULPHUND�

.OMXÞQH�EHVHGH��$UJ\URVRPXV�UHJLXV��SRMDY��VWDWXV��KUYDÊNH�YRGH��-DGUDQVNR�PRUMH
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&KDR�� /�� 1�� 	� (�� 7UHZDYDV� �������� 6FLDHQLGDH�� ,Q�
4XHUR�� -��&��� -�� &��+XUHDX��&�� .DUUHU��$�� 3RVW�	� /�� 6DO�
GDQKD��HGV����&KHFN�OLVW�RI�WKH�ILVKHV�WKH�HDVWHUQ�WURSLFDO
$WODQWLF� �&/2)(7$��� 9RO�� ��� -1,&7�� /LVERQ�� 6(,�� 3DULV�
DQG�81(6&2��3DULV��SS����������
'XOÞLÜ�� -��	�0��.UDOMHYLÜ� ��������2Q� WKH� UHFRUG� RI� UHG
VHDEUHDP��3DJUXV�PDMRU��7HPPLQFN�DQG�6FKOHJHO�������
�2VWHLFKWK\HV� ��6SDULGDH�� LQ� WKH�$GULDWLF�6HD�� 6FL��0DU��
����������
*ODPX]LQD�� %�� 	� -�� 'XOÞLÜ� �������� 7KH� )LVKLQJ� DQG
0DULFXOWXUH� ,QGXVWULHV�� ,Q�� /DQGDX�� 6��� 6�� /HJUR� 	� 6�
9ODÊLß� �HGV���� $� &OLPDWH� IRU� &KDQJH�� +XPDQ� 'HYHORS�
PHQW�5HSRUW��81'3�&URDWLD��SS����������
*ULIILWKV��0��+��	�3��&��+HHPVWUD���������$�FRQWULEXWLRQ
WR� WKH� WD[RQRP\�RI� WKH�PDULQH� ILVK�JHQXV�$UJ\URVRPXV
�3HUFLIRUPHV��6FLDHQLGDH���ZLWK�GHVFULSWLRQV�RI� WZR�QHZ

VSHFLHV�IURP�VRXWKHUQ�$IULFD��,FKWK\RO��%XOO��-�/�%��6PLWK
,QVWLW��,FKWK\RO������������
-DUGDV�� ,�� ��������&KHFN�OLVW�RI� WKH� ILVKHV� �VHQVX� ODWR��RI
WKH� $GULDWLF� 6HD� �&\FORVWRPDWD�� 6HODFKLL�� 2VWHLFKWK\HV�
ZLWK�UHVSHFW�RI� WD[RQRP\�DQG�HVWDEOLVKHG�QXPEHU��%LR�
VLVWHPDWLND�������������,Q�&URDWLDQ�
-DUGDV�� ,�� �������� -DGUDQVND� LKWLRIDXQD�� ÉNROVND� NQMLJD�
=DJUHE������VWU�
-DUGDV�� ,���$�� 3DOODRUR��1��9UJRÞ�� 6�� -XNLÜ�3HODGLÜ�	�9�
'DGLÜ� �������� &UYHQD� NQMLJD� PRUVNLK� ULED� +UYDWVNH�
0LQLVWDUVWYR�NXOWXUH��=DJUHE������VWU�
-RNVLPRYLÜ�� $�� �������� 1DMSR]QDWLMH� ULEH� FUQRJRUVNRJ
SULPRUMD�� &UQRJRUVND� $NDGHPLMD� QDXND� L� XPMHWQRVWL�
3RVHEQD� L]GDQMD� �0RQRJUDILMH� L� VWXGLMH���9RO�� ����2GHO�
MHQMH�SULURGQLK�QDXND��9RO�����������VWU�
ÆROMDQ�� 7�� �������� ,� SHVFL� GHOO
$GULDWLFR� $UQROGR� 0RQ�
GDGRUL�(GLWRUH��9HURQD������S�


