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6HYHQ� QHZ� UHFRUGV� RI� PDULQH� ILVK� IDXQD� KDYH� EHHQ� UHSRUWHG� IRU� 6ORYHQLD�� 3WHURSODW\WULJRQ� YLRODFHD�� *RELXV
URXOHL�� 3RPDWRVFKLVWXV� EDWKL�� 0LOOHULJRELXV� PDFURFHSKDOXV�� 7KRURJRELXV� HSKLSSLDWXV�� $SOHWRGRQ� LQFRJQLWXV� DQG
3DUDEOHQQLXV� ]YRQLPLUL��$GGLWLRQDO� LQIRUPDWLRQ� RQ� WKH� RFFXUUHQFH� RI� FHUWDLQ� OHVV� NQRZQ� VSHFLHV�� VXFK� DV� /DEUXV
YLULGLV�DQG�&OLQLWUDFKXV�DUJHQWDWXV��DUH�SUHVHQWHG��7KH�PDMRULW\�RI�ILVKHV�KDYH�EHHQ�UHFRUGHG�E\�WKH�XVH�RI�QHZ�WHFK�
QLTXHV��DVVRFLDWHG�ZLWK�WKH�6&8%$�HTXLSPHQW��7KHVH�XQGHUZDWHU�WHFKQLTXHV�DOORZHG�XV�WR�REVHUYH��SKRWRJUDSK�DQG
VRPHWLPHV�HYHQ�FDWFK�FHUWDLQ�ILVK�VSHFLHV��ZKLFK�KDG�QRW�EHHQ�QRUPDOO\�GHWHFWHG�ZLWK�WKH�XVH�RI�WUDGLWLRQDO�ILVKLQJ
JHDU�GXH�WR�WKHLU�UDULW\�RU�VSHFLILF�FU\SWLF�KDELWDW�W\SH�LQ�ZKLFK�WKH\�OLYH�

.H\�ZRUGV��FRDVWDO�LFKWK\RIDXQD��ILUVW�UHFRUGV��*XOI�RI�7ULHVWH��$GULDWLF
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DUWLFROR� ULSRUWD� OD�SUHVHQ]D�GL� VHWWH�QXRYH�VSHFLH�SHU� OD� IDXQD� LWWLFD�PDULQD� LQ� 6ORYHQLD��3WHURSODW\WULJRQ�YLR�
ODFHD��*RELXV� URXOHL�� 3RPDWRVFKLVWXV�EDWKL��0LOOHULJRELXV�PDFURFHSKDOXV�� 7KRURJRELXV� HSKLSSLDWXV��$SOHWRGRQ� LQ�
FRJQLWXV�H�3DUDEOHQQLXV�]YRQLPLUL��*OL�DXWRUL�LQROWUH�IRUQLVFRQR�QXRYH�LQIRUPD]LRQL�ULJXDUGR�DOOD�SUHVHQ]D�GL�VSHFLH
SRFR�FRQRVFLXWH��TXDOL�/DEUXV�YLULGLV�H�&OLQLWUDFKXV�DUJHQWDWXV��/D�PDJJLRU�SDUWH�GHJOL�HVHPSODUL�o�VWDWD�FDPSLRQDWD
FRQ� O
DXVLOLR� GL� QXRYH� WHFQLFKH� VXEDFTXHH�� 7DOL�PHWRGRORJLH� SHUPHWWRQR� GL� RVVHUYDUH�� IRWRJUDIDUH� H� DOFXQH� YROWH
FDWWXUDUH�VSHFLH� LWWLFKH�FKH�QRQ�YHUUHEEHUR�FDPSLRQDWH�FRQ� OH� WUDGL]LRQDOL� WHFQLFKH�GL�SHVFD��YLVWD� OD� ORUR� UDULWi�R
O¢KDELWDW�FULSWLFR�VSHFLILFR�QHO�TXDOH�YLYRQR�

3DUROH�FKLDYH��LWWLRIDXQD�FRVWLHUD��SULPH�VHJQDOD]LRQL��*ROIR�GL�7ULHVWH��PDUH�$GULDWLFR
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'HVSLWH� WKH� IDFW� WKDW� WKH� PDULQH� LFKWK\RIDXQD� KDV
EHHQ�UHODWLYHO\�ZHOO�LQYHVWLJDWHG�LQ�WKH�$GULDWLF�6HD��WKH
*XOI�RI�7ULHVWH�UHPDLQV�RQH�RI� WKH�SRRUO\�VWXGLHG�DUHDV�
7KH� NQRZOHGJH� DERXW� WKH�PDULQH� ILVK� IDXQD� LQKDELWLQJ
WKH� 6ORYHQLDQ� FRDVWDO� VHD�� L�H�� WKH� VRXWKHUQ� SDUW� RI� WKH
*XOI��LV�WKHUHIRUH�UDWKHU�VFDUFH��2QO\�IHZ�UHSRUWV�H[LVW�RQ
WKH�6ORYHQLDQ�PDULQH�LFKWK\RIDXQD�DQG�HYHQ�WKHVH�GHDO
RQO\�ZLWK�VSHFLILF�DVSHFWV��VXFK�DV�WKH�OLVW�RI�ILVK�VSHFLHV
SUHVHQWHG� E\�0DWMDÊLá� HW� DO�� �������� GHPHUVDO� ILVK� UH�
VRXUFHV� �ÉWLUQ� 	� %ROMH�� ������ %ROMH�� ������ 0DUáHWD�
�������DQG�VRPH�QHZ�UHFRUGV�RI�ILVK�VSHFLHV��/LSHM�HW�DO��
������'XOáLß�	�/LSHM���������7KH�FKHFNOLVW�RI�DOO� VR� IDU
UHSRUWHG�VSHFLHV�FDQ�EH� IRXQG� LQ� WKH�.H\� IRU� WKH�GHWHU�
PLQDWLRQ� RI� YHUWHEUDWHV� RI� 6ORYHQLD� �.U\ÊWXIHN� 	� -DQ�
ÌHNRYLá�� ������� ,Q� WKLV� SDUWLFXODU� ZRUN�� /LSHM� ������
VWDWHV����VSHFLHV�RI�HODVPREUDQFKV��DQG�0DUáHWD�������
����VSHFLHV�RI�2VWHLFKWK\HV�����RI�WKHP�ZHUH�GHILQHG�DV
H[SHFWHG���6LQFH�WKHQ��QR�ZRUNV�RI� WKLV�NLQG�KDYH�EHHQ
SXEOLVKHG�

7KH� DLP� RI� WKLV� SDSHU� LV� WR� SUHVHQW� LQIRUPDWLRQ� RQ
VRPH�QHZ�ILVK�VSHFLHV��UHFRUGHG�IRU�WKH�YHU\�ILUVW�WLPH�LQ
6ORYHQLDQ�WHUULWRULDO�ZDWHUV��DQG�VRPH�DGGLWLRQDO�GDWD�RQ
VRPH�UDUH�RU�OHVV�NQRZQ�ILVK�VSHFLHV�FXUUHQWO\�WUHDWHG�DV
UDUH�

0$7(5,$/�$1'�0(7+2'6

7KH� JHRJUDSKLFDO� DUHD� FRQFHUQHG� LQ� WKLV� VWXG\� LQ�
FOXGHV�WKH�VRXWKHUQ�SDUW�RI� WKH�*XOI�RI�7ULHVWH��QRUWKHUQ
$GULDWLF�6HD���'XULQJ�WKH�FRPSUHKHQVLYH�VXUYH\V�RI�PD�
ULQH� LFKWK\RIDXQD� LQ� 6ORYHQLDQ� FRDVWDO� ZDWHUV�� FHUWDLQ
ILVK�VSHFLHV�ZHUH�FDXJKW�RU�DW�OHDVW�REVHUYHG�

,QIRUPDWLRQ� RQ� WKH� RFFXUUHQFH� RI� VWXGLHG� VSHFLHV
RULJLQDWHV�IURP��L��IURP�YLVXDO�FHQVXV�WHFKQLTXHV��H�J��/L�
SHM� HW� DO��� ������ 2UODQGR� %RQDFD� 	� /LSHM�� ������� LL��
VDPSOLQJ� RI� FU\SWREHQWKLF� VSHFLHV�� LLL�� RFFDVLRQDO
FDWFKHV��DQG�LY��VHOHFWLYH�VHDUFKLQJ�IRU�SDUWLFXODU�FRDVWDO
ILVK� JURXSV� VXFK� DV� EOHQQLRLGV�� JRELLGV� RU� JRELHVRFLGV�
'XULQJ� WKH� VSULQJ�VXPPHU�PRQWKV� IURP� ����� WR� �����
��� YHUWLFDO� WUDQVHFWV�� ���� KRUL]RQWDO� WUDQVHFWV�� ��� DOO�
RFFXUUHQFH� VDPSOHV� DQG� ��� OLQHDU� FLQHWUDQVHFWV� ZHUH
SHUIRUPHG�DW�GLIIHUHQW�DORQJ�WKH�6ORYHQLDQ�FRDVW�LQ�RUGHU
WR�DVVHVV�WKH�FRDVWDO�ILVK�DVVHPEODJH��&U\SWREHQWKLF�VSH�
FLHV�ZHUH�FROOHFWHG�EHQHDWK�VWRQHV�DQG�LQ�FUHYLFHV�XVLQJ
D� QDUFRWL]LQJ� VROXWLRQ� RI� TXLQDOGLQH�� $OO� FROOHFWHG
VSHFLPHQV� DUH� KRXVHG� LQ� WKH� FROOHFWLRQ� RI� WKH� 0DULQH
%LRORJ\�6WDWLRQ�3LUDQ�

5(68/76�$1'�',6&866,21

,Q�WKLV�SDSHU�ZH�UHSRUW�RQ�WKH�RFFXUUHQFH�RI�VL[�QHZ
ILVK� VSHFLHV� IRU� 6ORYHQLDQ� WHUULWRULDO� ZDWHUV�� ZKLFK� KDG
SUHYLRXVO\�QRW�EHHQ�UHSRUWHG�RU�GHILQHG�DV�H[SHFWHG�E\
0DUáHWD� �������DQG�/LSHM� ������� LQ� WKHLU�NH\� WR� WKH�GH�

WHUPLQDWLRQ�RI�PDULQH� ILVKHV�RI�6ORYHQLD��:H�KDYH�DOVR
GDWD�RQ�WKH�RFFXUUHQFH�RI���UDUH�DQG�SRRUO\�NQRZQ�VSH�
FLHV� IURP� 6ORYHQLDQ� FRDVWDO� ZDWHUV��0LOOHULJRELXV�PDF�
URFHSKDOXV� DQG�*RELXV� URXOHL� KDG� EHHQ� SUHYLRXVO\� DO�
UHDG\� UHSRUWHG� E\� /LSHM� HW� DO�� ������� DQG� 2UODQGR
%RQDFD�	� /LSHM� �������� L�H�� LQ� WKH� SDSHUV� GHDOLQJ�ZLWK
WKH�FRDVWDO� ILVK�DVVHPEODJH�DQG� IDFWRUV�DIIHFWLQJ�KDELWDW
RFFXSDQF\��DVVHVVHG�E\�PHDQV�RI�YLVXDO�PHWKRGV�

3WHURSODW\WULJRQ�YLRODFHD��%RQDSDUWH�������
6\Q��'DV\DWLV�YLRODFHD�%RQDSDUWH������

-DUGDV� ������� OLVWHG� 3WHURSODW\WULJRQ� YLRODFHD� DV� D
YHU\�UDUH�VSHFLHV�IRU�WKH�$GULDWLF�6HD��7KH�SHODJLF�VWLQJ�
UD\�KDV�EHHQ�QRWLFHG�RQO\�UHFHQWO\�LQ�WKH�*XOI�RI�7ULHVWH
�)LJ������$�QRWH�RQ�WKH�IHHGLQJ�KDELWV�RI�WKLV�VSHFLHV�ZLWK
VRPH� GDWD� RQ� LWV� RFFXUUHQFH� KDV� EHHQ� SXEOLVKHG� E\
0DYULá�HW�DO����������%HWZHHQ�0D\�DQG�6HSWHPEHU������
QLQH�VSHFLPHQV�ZHUH�FDXJKW�LQ�6ORYHQLDQ�FRDVWDO�ZDWHUV
RII� 3LUDQ�� ,Q� 6HSWHPEHU� ������ PRUH� WKDQ� ��� SHODJLF
VWLQJUD\V�ZHUH� FDXJKW� LQ� WKH� VDPH� ZDWHUV�� 7KH� SHODJLF
VWLQJUD\�KDV�EHHQ�VHHQ�HQWHULQJ�WKH�*XOI�RI�7ULHVWH�RQO\
UHFHQWO\�� IRU�GXULQJ� WKH� LQWHQVLYH����\HDU�PRQLWRULQJ�RI
ILVKHULHV� LQ� 6ORYHQLD� LW� KDG� QRW� EHHQ� UHFRUGHG� DW� DOO
�0DUáHWD��SHUV��FRPP���

*RELXV�URXOHL�'H�%XHQ������

)LHVD�� ��� -XQ� ������ �� VSHFLPHQ�� 3RUWRURÌ�� ��� -XO� ������ �
VSHFLPHQ�� 3RUWRURÌ�� �� $XJ� ������ �� VSHFLPHQ�� &DSH� 0DGRQD�� �
$XJ���������VSHFLPHQ��&DSH�0DGRQD�� ��$XJ������� �� VSHFLPHQ�
0ROHWR�� ���$XJ������� 3RVLGRQLD� RFHDQLFD�PHDGRZ���� VSHFLPHQ�
)LHVD���3DFXJ�����$XJ���������VSHFLPHQ��3LUDQ���XQGHU�WKH�FKXUFK�
��� -XO� ������ &\VWRVHLUD� EDUEDWD� DOJDO� EHOW�� �� VSHFLPHQV�� GHSWK
UDQJH�����P��0ROHWR�� 3RVLGRQLD� RFHDQLFD�PHDGRZ�� ��$XJ������
����P�GHSWK��7XUN�HW�DO����������)LHVD�����$XJ���������VSHFLPHQV�
GHSWK�UDQJH���������P�

7KH�YHU\� ILUVW� UHFRUG�RI�5RXOH¤V�JRE\� IRU� WKH�$GULDWLF
6HD�ZDV�PDGH�LQ�WKH�LQIUDOLWWRUDO�]RQH�RI�WKH�.YDUQHU�DUHD
�.RYDáLß�� ������� ,Q� 6ORYHQLDQ� FRDVWDO�ZDWHUV�� WKLV� JRE\
KDV�EHHQ�GRFXPHQWHG� LQ� WKH�VDQG\�SDWFKHV�RI� WKH�XSSHU
LQIUDOLWWRUDO� EHOW�� 7KH� SUHIHUUHG� KDELWDW� W\SH� LV� VLPLODU� WR
WKDW�GHVFULEHG�E\�.RYDáLß� ��������VDQG\�JURXQG�ZLWKRXW
YHJHWDWLRQ� LQ� WKH� ELRFRHQRVLV� RI� SKRWRSKLOLF� DOJDH��:H
KDYH�QHYHU�REVHUYHG�LW�RQ�WKH�URFN\�ERWWRP��,Q�WKH�6ORYH�
QLDQ�SDUW�RI�WKH�$GULDWLF�6HD��LW�VKRXOG�EH�JLYHQ�WKH�VWDWXV
RI�D�UDWKHU�FRPPRQ�VSHFLHV��)LJ�����

3RPDWRVFKLVWXV�EDWKL�0LOOHU������

3DFXJ�� ���0D\� ������ &\VWRVHLUD� EDUEDWD� DOJDO� EHOW�� �� VSHFL�
PHQV�� ����P� GHSWK�� 3LUDQ� �� EHORZ� WKH� FKXUFK�� ��� -XO� ������ LQ�
IUDOLWWRUDO� DOJDO� EHOW�� �� VSHFLPHQV�� GHSWK� UDQJH� ����P�� 3DFXJ�� ��
$XJ� ������&\VWRVHLUD� EDUEDWD� DOJDO� EHOW�� �� VSHFLPHQ�� 6WUXQMDQ� �
6DOLQHUD�����$XJ�������&\PRGRFHD�QRGRVD�PHDGRZ����VSHFLPHQ�
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)LJ�� ��� 3HODJLF� VWLQJUD\� �3WHURSODW\WULJRQ� YLRODFHD��
�3KRWR��/��/LSHM�
6O�� ��� 9LMROLàDVWL�PRUVNL� ELà� �3WHURSODW\WULJRQ� YLRODFHD��
�)RWR��/��/LSHM�

)LJ�� ��� 5RXOH£V� JRE\� �*RELXV� URXOHL�� KDV� EHHQ� DVFHU�
WDLQHG�DV�D�QHZ�JRE\� VSHFLHV� IRU� WKH�6ORYHQLDQ� IDXQD�
�3KRWR��7��0DNRYHF�
6O�� ��� 5RXOHMHY� JODYDà� �*RELXV� URXOHL�� MH� QRYD� YUVWD
JODYDàD�Y�VORYHQVNL�IDYQL���)RWR��7��0DNRYHF�

)LJ�����3RPDWRVFKLVWXV�EDWKL�LV�D�FRPPRQ�VSHFLHV�RI�OLW�
WRUDO� JRELHV� LQ� 6ORYHQLDQ� FRDVWDO� ZDWHUV�� �3KRWR�� 7�
0DNRYHF�
6O�� ��� %DWKLMHY� JODYDàHN� �3RPDWRVFKLVWXV� EDWKL�� MH� SR�
JRVWD� YUVWD� REUHËQLK� JODYDàHY� Y� VORYHQVNHP� PRUMX�
�)RWR��7��0DNRYHF�

)LJ�����0LOOHULJRELXV�PDFURFHSKDOXVLV�LV�D�FU\SWREHQWKLF
JRELLG�VSHFLHV��UHODWLYHO\�FRPPRQ�LQ�WKH�6ORYHQLDQ�VHD�
�3KRWR��7��0DNRYHF�
6O�� ���0LOOHULJRELXV� PDFURFHSKDOXVLV� MH� NULSWREHQWRÉND
YUVWD� JODYDàD�� UD]PHURPD� SRJRVWD� MH� Y� VORYHQVNHP
PRUMX���)RWR��7��0DNRYHF�

)LJ�� ��� 7KRURJRELXV� HSKLSSLDWXV�� SKRWRJUDSKHG� DW� �
$XJXVW������RII�&DSH�0DGRQD���3KRWR��0��5LFKWHU�
6O�� ��� 7KRURJRELXV� HSKLSSLDWXV�� IRWRJUDILUDQ� �� DYJXVWD
����� Y� QDUDYQHP� VSRPHQLNX� 5W� 0DGRQD�� �)RWR�� 0�
5LFKWHU�

)LJ�� �� �� 6O�� ���$SOHWRGRQ� LQFRJQLWXV�� �3KRWR� �� )RWR�� 7�
0DNRYHF�
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)LJ������6O�����/DEUXV�YLULGLV���3KRWR���)RWR��0��5LFKWHU�

GHSWK�UDQJH�������P�����$XJ�������1DWXUH�0RQXPHQW�'HEHOL�UWLá�
LQIUDOLWWRUDO�DOJDO�EHOW���� VSHFLPHQV��GHSWK� UDQJH�����P��)LHVD����
$XJ���������VSHFLPHQV��GHSWK�UDQJH�������P��)LHVD�����6HSW������
��VSHFLPHQ��GHSWK�����

$FFRUGLQJ� WR� -DUGDV� �������� WKLV� VSHFLHV�KDV�EHHQ� UH�
FRUGHG� RQO\� LQ� WKH� &HQWUDO� $GULDWLF�� 5HFHQWO\�� .RYDáLß
�������IRXQG�WKLV�JRE\�DW�GLIIHUHQW�VLWHV�LQ�WKH�.YDUQHU�$U�
FKLSHODJR� �1RUWKHUQ�$GULDWLF��� DV�ZHOO� DV� LQ� WKH�&HQWUDO
DQG�6RXWKHUQ�$GULDWLF��7KLV�VSHFLHV�LV�PLVVLQJ�LQ�WKH�.H\
RI� 0DUáHWD� �������� ,Q� WKH� ���������� SHULRGV�� ZH� UH�
FRUGHG� 3�� EDWKL� DOPRVW� DW� HYHU\� LQYHVWLJDWHG� ORFDOLW\� LQ
6ORYHQLDQ�FRDVWDO�ZDWHUV� �)LJ������7KH� VSHFLHV� VKRZHG�D
KLJK�SUHIHUHQFH� IRU� JUDYHO� DQG� FRDUVH� VDQG�� ,WV�GLVWULEX�
WLRQ�PD\�GHSHQG�PDLQO\�RQ� WKH�DYRLGDQFH�RI� VXUI�ZDYH
DFWLRQ� QHDU� WKH� VXUIDFH� GRZQ� WR� �� P� GHSWK� �=DQGHU�
������� 7R� WKLV� HQG�� 3�� EDWKL� VKRXOG� EH� FRQVLGHUHG� DV� D
UDWKHU� FRPPRQ� JRELLG� VSHFLHV�� YHU\� DEXQGDQW� LQ� VDQG\
SDWFKHV� RI� WKH� XSSHU� LQIUDOLWWRUDO� EHOW� RI� WKH� 6ORYHQLDQ
FRDVW�

&OLQLWUDFKXV�DUJHQWDWXV��5LVVR�������
6\Q��&ULVWLFHSV�DUJHQWDWXV��5LVVR�������

.RSHU�����6HSW���������VSHFLPHQ����P�GHSWK��J��9��ËLÌD�

,Q� WKH� VXUYH\� RI� EOHQQLRLGV� LQKDELWLQJ� 6ORYHQLDQ
FRDVWDO� ZDWHUV�� /LSHM� 	� 5LFKWHU� ������� UHSRUWHG� RQ� WKH
RFFXUUHQFH� RI� WZR� VSHFLPHQV� RI�&OLQLWUDFKXV� DUJHQWHXV
DW� D� GHSWK� UDQJH� RI� �������� P�� +RZHYHU�� WKH\� PHQ�
WLRQHG�WKDW�WKH\�IDLOHG�WR�FDWFK�RU�DW�OHDVW�WR�SKRWRJUDSK
WKH� VSHFLPHQV�� $� VSHFLPHQ� RI� &OLQLWUDFKXV� DUJHQWDWXV
ZDV�FDXJKW�DW�D�SLHU�LQ�WKH�.RSHU�KDUERXU�E\�WKH�XVH�RI
KDQG�QHW�IRU�VPHOW��$WKHULQD�KHSVHWXV��

0LOOHULJRELXV�PDFURFHSKDOXV�%DWK������

%HUQDUGLQ����$XJ���������VSHFLPHQV����P�GHSWK��3DFXJ����$XJ
������ &\VWRVHLUD� EDUEDWD� DOJDO� EHOW�� �� VSHFLPHQV�� �� P� GHSWK�
0ROHWR�� 3RVLGRQLD� RFHDQLFD�PHDGRZ�� �� $XJ� ������ ���� P� GHSWK
�7XUN�HW�DO��� �������3DFXJ���6DOLQHUD�����$XJ������� �� VSHFLPHQV�
GHSWK�UDQJH�������P��6WUXQMDQ���6DOLQHUD�����$XJ������� &\PRGR�

FHD�QRGRVD�PHDGRZ���� VSHFLPHQV��GHSWK� UDQJH�������P��3LUDQ��
EHORZ�WKH�FKXUFK�����$XJ�������FUHYLFHV�RI� WKH�SUHFRUDOOOLJHQRXV
EHOW�� �� VSHFLPHQV�� GHSWK� UDQJH�����P��6DOLQHUD�� ��� 6HSW� ������ D
VLQJOH� VSHFLPHQ� LQ� WKH� XSSHU� LQIUDOLWWRUDO� EHOW�� %HUQDUGLQ�� ���$XJ
������ �� VSHFLPHQV�� GHSWK� UDQJH� �������� P�� %HUQDUGLQ�� ��� 6HSW
��������VSHFLPHQV�LQ�D�&\VWRVHLUHWXP�DVVRFLDWLRQ����������P�

$FFRUGLQJ� WR� -DUGDV� �������� WKH�GDWD�RQ� WKLV� FU\SWR�
EHQWKLF� JRELLG� VSHFLHV� DUH� YHU\� VFDUFH� LQ� WKH� $GULDWLF
6HD�� 7KH� ORFDOLWLHV�� ZKHUH� WKLV� VSHFLHV� KDV� EHHQ� UH�
FRUGHG��LQFOXGH�%UDá�,VODQG��0HGXOLQ�DQG�/LPVNL�NDQDO�
.RYDáLß� ������� UHSRUWHG� RQ� DGGLWLRQDO� QHZ� VLWHV� IURP
ÉROWD� ,VODQG� DQG� WKH� &HQWUDO� $GULDWLF�� 0DUáHWD� ������
GHILQHG� LW� DV� DQ� H[SHFWHG� VSHFLHV� IRU� 6ORYHQLDQ� FRDVWDO
ZDWHUV��0��PDFURFHSKDOXV�KDV�EHHQ�DOUHDG\� UHIHUUHG� WR
LQ� WKH� WZR� VSHFLILF� ILVK� IDXQD� VXUYH\V� LQ� WKH�3RVLGRQLD
RFHDQLFD� PHDGRZ� �7XUN� HW� DO��� ������ DQG� LQ� WKH� FRP�
SDUDWLYH� VWXG\� RI� FRDVWDO� LFKWK\RIDXQD� LQ� PDULQH� SUR�
WHFWHG�DUHDV� �/LSHM�HW�DO��� �������0��PDFURFHSKDOXV� KDV
EHHQ� UHFRUGHG�DW� VHYHUDO� ORFDOLWLHV� LQ�6ORYHQLDQ� FRDVWDO
ZDWHUV�� PDLQO\� LQ� WKH� XSSHU� LQIUDOLWWRUDO� EHOW�� ZKHUH� LW
ZDV� IRXQG� LQ� HQGROLWKLF� KROHV� �)LJ�� ���� 0RVW� RI� WKH
VSHFLPHQV� ZHUH� FROOHFWHG� XQGHU� VWRQHV�� ZKLOH� VRPH
VSHFLPHQV� ZHUH� FDXJKW� E\� VSUD\LQJ� TXLQDOGLQH� LQ� WKH
KROHV�RI�HQGROLWKLF�ELYDOYH�/��OLWKRSKDJD�

7KRURJRELXV�HSKLSSLDWXV��/RZH�������

7KRURJRELXV�HSKLSSLDWXV�KDV�EHHQ�GRFXPHQWHG�DW�YD�
ULRXV� ORFDOLWLHV� LQ� WKH� 1RUWKHUQ� $GULDWLF�� EXW� QRW� LQ� WKH
*XOI�RI�7ULHVWH��$�VLQJOH�VSHFLPHQ�ZDV�REVHUYHG�RQ���$XJ
����� LQ� D� URFN\� HQYLURQPHQW� HQFUXVWHG� ZLWK� FRUDOOLJH�
QRXV�DOJDH�ZLWKLQ�&DSH�0DGRQD�1DWXUH�0RQXPHQW�RII�3L�
UDQ��7KH�JRE\�ZDV�VXEVHTXHQWO\�SKRWRJUDSKHG� �)LJ����� LQ
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D�VKHOWHUHG�FDYLW\�EHQHDWK�VDQGVWRQH�URFNV�DW����P�GHSWK�
,W�ZDV�D�MXYHQLOH��DSSUR[LPDWHO\���WR���FP�LQ�WRWDO�OHQJWK�

$SOHWRGRQ�LQFRJQLWXV�+RIULFKWHU�	�3DW]QHU������

3LUDQ���EHORZ�WKH�FKXUFK�����0D\���������VSHFLPHQ��0ROHWR�
���$XJ���������VSHFLPHQV�LQ�D�KDELWDW�W\SH�FORVH�WR�3RVLGRQLD�VHD�
JUDVV�PHDGRZ�DW� GHSWK� �����P��%HUQDUGLQ�� ��2FW� ������ �� VSHF L�
PHQ�� 6WUXQMDQ� �� 6DOLQHUD�� ��� $XJ� ������ &\PRGRFHD� QRGRVD

PHDGRZ����VSHFLPHQ��GHSWK�UDQJH�������P�

5HFHQWO\�� +RIULFKWHU� 	� 3DW]QHU� ������� GHVFULEHG� D
QHZ�JRELHVRFLG� VSHFLHV�$SOHWRGRQ� LQFRJQLWXV� IURP� WKH
0HGLWHUUDQHDQ�DQG�$WODQWLF�6HDV��7KLV�VSHFLHV�LV�PLVVLQJ
LQ�WKH�.H\�RI�0DUáHWD���������0RVW�RI� WKH�VSHFLPHQV�RI
$�� LQFRJQLWXV� KDYH� EHHQ� IRXQG� LQ� LQIUDOLWWRUDO� EHOW� �)LJ�
���� LQ�KDELWDW� W\SHV�GRPLQDWHG�E\�&��QRGRVD�� 7KLV� LV� LQ
DJUHHPHQW�ZLWK�3DW]QHU��������DQG�+RIULFKWHU�	�3DW]QHU
��������ZKR�VWDWHG� WKDW�$�� LQFRJQLWXV� LV�DVVRFLDWHG�ZLWK
VHDJUDVV� PHDGRZV� RI� 3�� RFHDQLFD� RU� VXLWDEOH� KDELWDWV
QHDU�VHDJUDVV�PHDGRZV��7KH\�HYHQ�SRLQWHG�RXW�WKDW� WKH
DEXQGDQFH� RI� WKLV� FOLQJILVK� VSHFLHV� LV� GHFUHDVLQJ� ZLWK
WKH�LQFUHDVLQJ�GLVWDQFH�IURP�WKH�VHDJUDVV�PHDGRZ��0RVW
RI�RXU�UHFRUGV�ZHUH�PDGH�E\�WKH�XVH�RI�DQ�DQDHVWKHWLF�
2QO\�RQ�D�VLQJOH�RFFDVLRQ�ZH�UHFRUGHG�D�VSHFLPHQ�LQ�D
YHUWLFDO� WUDQVHFW� VDPSOH�� ZKHUH� LW� ZDV� IRXQG� XQGHU� DQ
HPSW\�FUDE�VKHOO��0DMD�VS���

/DEUXV�YLULGLV�/LQQDHXV������

$FFRUGLQJ� WR� -DUGDV� �������� WKLV� ZUDVVH� LV� SUHVHQW
PDLQO\� LQ� WKH� VRXWKHUQ� SDUW� RI� WKH�$GULDWLF��ZKHUHDV� LQ
WKH�QRUWKHUQ�SDUW�LW�LV�TXLWH�UDUH��'XULQJ�WKH�FRPSUHKHQ�
VLYH�PRQLWRULQJ�RI� IORUD�� IDXQD�DQG�KDELWDW� W\SHV� LQ� WKH
FRDVWDO� VHD� GXULQJ� WKH� ���������� SHULRG�� WKLV� VSHFLHV
ZDV� QHYHU� REVHUYHG� RU� FDXJKW�� $� VSHFLPHQ� RI� /DEUXV
YLULGLV� �)LJ�� ���ZDV� REVHUYHG�RQ� ��� -XO\� ����� RII� &DSH
0DGRQD� �3LUDQ��� LQ� WKH� LQIUDOLWWRUDO� EHOW� ����� P� GHSWK��
ZKHUH� VWRQHV�DUH�PDLQO\�FRYHUHG�ZLWK� WKH�EURZQ�DOJDH
&\VWRVHLUD�EDUEDWD��$� VSHFLPHQ�ZDV�DOVR�SKRWRJUDSKHG
RQ���$XJ������DW�WKH�VDPH�VLWH������P�GHSWK��

3DUDEOHQQLXV�]YRQLPLUL��.RORPEDWRYLÜ�������
6\Q��%OHQQLXV�]YRQLPLUL�.RORPEDWRYLß������

&DSH�5RQHN�����6HSW���������VSHFLPHQV��GHSWK�UDQJH��������
P�� LQ� IURQW� RI� WKH�0DULQH� %LRORJ\� 6WDWLRQ� 3LUDQ�� ���$XJ� ������ �
VSHFLPHQ������P�GHSWK��%HUQDUGLQ�KDUERXU�����$XJ������ ���VSHFL�
PHQV��GHSWK�UDQJH���������P��%HUQDUGLQ�KDUERXU�����$XJ��������
VSHFLPHQV��GHSWK�UDQJH���������P��&DSH�0DGRQD����6HSW��������
VSHFLPHQV�� GHSWK� UDQJH� ��������� &DSH� 0DGRQD�� �� 6HSW� ������ �
VSHFLPHQV��GHSWK� UDQJH���������P��)LHVD����� 6HSW� ������ �� VSHF L�
PHQ����P�GHSWK��3DFXJ�����6HSW��������� VSHFLPHQV��GHSWK� UDQJH
��������P��)LHVD�����6HSW���������VSHFLPHQ������P�GHSWK�

)LJ�����3DUDEOHQQLXV�]YRQLPLUL� LV�DQ�HQGROLWKLF�EOHQQLLG
VSHFLHV���3KRWR��7��0DNRYHF�
6O�����-HOHQMHURJD�EDELFD��3DUDEOHQQLXV�]YRQLPLUL��MH�HQ�
GROLWVND�YUVWD�EDELF���)RWR��7��0DNRYHF�

/LSHM�	�5LFKWHU��������GLG�QRW�LQFOXGH�WKLV�VSHFLHV�LQ
WKHLU� VXUYH\� RI� EOHQQLRLGV� LQ� 6ORYHQLDQ� FRDVWDO� ZDWHUV�
DOWKRXJK� WKH\�ZURWH� WKDW� WKLV� VSHFLHV�ZDV� DQ� H[SHFWHG
EOHQQ\�LQ�WKH�DUHD��VLQFH�RWKHU�DXWKRUV�KDG�FRQILUPHG�LWV
RFFXUUHQFH� LQ� RWKHU� DGMDFHQW� QRUWKHUQ� $GULDWLF� DUHDV
�6HJDQWLQ�� ������ 3DW]QHU�� ������ ,OOLFK� 	� .RWUVFKDO�
�������0DUáHWD���������WRR��GHVFULEHG�LW�DV�DQ�H[SHFWHG
VSHFLHV� LQ� 6ORYHQLDQ� FRDVWDO� ZDWHUV�� 3DUDEOHQQLXV� ]YR�
QLPLUL�KDV�EHHQ�UHFHQWO\�UHFRUGHG�DW�VHYHUDO�ORFDOLWLHV�LQ
WKHVH� ZDWHUV�� LQ� HDFK� FDVH� LQ� D� VKHOWHUHG� HQYLURQPHQW
JHQHUDOO\� FRYHUHG� ZLWK� DOJDO� WXUI� DQG� HQFUXVWHG� ZLWK
FRUDOOLJHQRXV�DOJDH� �)LJ������ZKHUH� LW� LQKDELWV�KROHV� H[�
FDYDWHG�E\�WKH�HQGROLWKLF�ELYDOYH�/LWKRSKDJD�OLWKRSKDJD�
,Q� VXFK�VKDG\�ELRWRSHV� LW�EOHQGV�ZLWK� WKH� UHG�EURZQLVK
VXEVWUDWD��$EHO��������

)DFWRUV�LQYROYHG�LQ�WKH�QHZ�ILQGLQJV

1RZDGD\V��QHZ�DSSURDFKHV�DQG� WHFKQLTXHV��DVVRFL�
DWHG�ZLWK� WKH�6&8%$�HTXLSPHQW��HQDEOH�H[SORUDWLRQ�RI
RWKHUZLVH� LQDFFHVVLEOH� KDELWDWV� �4XLJQDUG� 	� 7RPDVLQL�
������ /LSHM� 	� 'XOáLß�� ������� :LWK� WKHVH� XQGHUZDWHU
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WHFKQLTXHV� ZH� ZHUH� DEOH� WR� REVHUYH�� SKRWRJUDSK� DQG
VRPHWLPHV�HYHQ�FDWFK�FHUWDLQ�ILVK�VSHFLHV��ZKLFK�FRXOG
SUHYLRXVO\� QRW� EH� GHWHFWHG� ZLWK� WKH� XVH� RI� WUDGLWLRQDO
ILVKLQJ�JHDU�GXH�WR�WKHLU�UDULW\�RU�VSHFLILF�FU\SWLF�KDELWDW
W\SH�LQ�ZKLFK�WKH\�OLYH��7R�WKLV�HQG��GLYHUV�QHHG�H[WHQ�
VLYH�WUDLQLQJ��HVSHFLDOO\�IRU�WKH�GHWHFWLRQ�RI�VPDOO�FU\SWLF
VSHFLHV�

:LWK� WKH� UHFHQWO\� DGRSWHG� 6&8%$� WHFKQLTXHV�� ZH
UHFRUGHG� VHYHQ� QHZ� HOHPHQWV� LQ� WKH� 6ORYHQLDQ�PDULQH
ILVK�IDXQD��2QO\�&��DUJHQWDWXV�ZDV�FDXJKW�ZLWK�KDQG�QHW
IRU�VDQG�VPHOW� �$WKHULQD�VSS����ZKHUHDV�WKH�VSHFLPHQ�RI
/��YLULGLV�ZDV�SKRWRJUDSKHG�DQG�VLJKWHG��'XH�WR�WKH�LQ�
FUHDVLQJ�UHVHDUFK�HIIRUWV�LQ�WHUPV�RI�VHOHFWLYH�VDPSOLQJ�RI
SHFXOLDU�ILVK�IDPLOLHV��VXFK�DV�%OHQQLLGDH�DQG�*RELLGDH�
ZH�VXFFHHGHG�DOVR�LQ�FRQILUPLQJ�3��]YRQLPLUL��3RPDWRV�
FKLVWXV� EDWKL�� *�� URXOHL� DQG� 7�� HSKLSSLDWXV�� 7KH� ILUVW
WKUHH�ZHUH� UHFRUGHG� LQ� VSHFLILF� KDELWDW� W\SHV� DW� VHYHUDO
ORFDOLWLHV�� 'HVSLWH� LQ� YLYR� REVHUYDWLRQV�� 3�� EDWKL� KDV
EHHQ� RYHUORRNHG� LQ� WKH� SDVW� GXH� WR� LWV� VPDOO� VL]H� DQG
FU\SWLF�FRORXUDWLRQ��ZKLFK� UHIOHFWV� YHU\�ZHOO� WKH�FRORXU
SDWWHUQ�RI� LWV�HQYLURQPHQW��7��HSKLSSLDWXV�KDV�EHHQ�RE�
VHUYHG�RQO\�DW�D�VLQJOH�ORFDOLW\��'XH�WR�LWV�VSHFLILF�KDEL�
WDW�W\SH�GHPDQGV���FUHYLFHV��FUDFNV�DQG�FDYLWLHV�RI�VWHHS
URFN�IDFHV��DV�UHSRUWHG�E\�0LOOHU� ���������LW� LV�SUREDEOH
WKDW�WKH�DUHD�RII�&DSH�0DGRQD�SURYLGHV�WKH�RQO\�VXLWDEOH
KDELWDW� IRU� WKLV� VSHFLHV� LQ� 6ORYHQLD�� 7KLV� XQLTXH� VLWH
FRPSULVHV�KDELWDW� W\SHV�ZLWK�KLJK�VSDWLDO�KHWHURJHQHLW\�
ZKHUH� WKH� GHWHFWLRQ� RI� FU\SWREHQWKLF� VSHFLHV� LV� HYHQ
PRUH�GLIILFXOW�

&HUWDLQ�DXWKRUV�KDYH�DUJXHG��H�J��&ROWHULOO�	�'DQJHU�
ILHOG�� ������ WKDW� VSHFLHV¤� FKHFNOLVWV� ZLWKRXW� YRXFKHU
VSHFLPHQV�DUH�SVHXGRVFLHQWLILF�DV�WKHLU�LQYHQWRU\�LGHQWL�
ILFDWLRQ� FDQ� QRW� EH� WHVWHG�� ,Q� RXU� RSLQLRQ�� WKH� SKRWR�
JUDSKHG�UHFRUGV�RI�FHUWDLQ�UDUH�VSHFLHV�DUH�YHU\�UHOHYDQW
DQG�DUH� LQ� VRPH�FDVHV�HYHQ�XQLTXH�HYLGHQFH�� DV� LW� KDV

EHHQ�WKH�FDVH�RI�D�EUDPEOH�VKDUN��(FKLQRUKLQXV�EUXFXV��
SKRWRJUDSKHG�ZLWK�WKH�529�FDPHUD�EHORZ������P��.D�
EDVDNDO� HW� DO��� ������� 3KRWRJUDSKV� FRXOG� EH� SURRIV� IRU
UHFRUGV�RI�ILVK�VSHFLHV�RQO\�LI�VSHFLHV�FRXOG�EH�SRVLWLYHO\
LGHQWLILHG�IURP�WKHLU�VKDSH�DQG�FRORUDWLRQ��)RU�H[DPSOH�
YHU\�VPDOO�QXPEHU�RI�JRELLG�VSHFLHV�FRXOG�EH�LGHQWLILHG
LQ�WKLV�ZD\��DQG�WKH�SXEOLVKHG�UHFRUGV�EDVHG�RQ�SKRWR�
JUDSKV� DUH� YHU\� UDUH�� OLNH� %DOOHVWD� HW� DO�� ������� RQ�'�
VFKOLHZHQL�

:LWK� WKH� XVH� RI� TXLQDOGLQH�ZH�ZHUH� DEOH� WR� UHFRUG
WZR�PRUH� FU\SWREHQWKLF� VSHFLHV�� VXFK� DV� 0�� PDFURFH�
SKDOXV�DQG�$�� LQFRJQLWXV��7KLV�PHWKRG��KRZHYHU��FRXOG
EH�KLJKO\� WR[LF� IRU� ILVK�DV�ZHOO�DV� IRU�GLYHUV��7KH� UHFRUGV
RI� /�� YLULGLV� DQG�3�� YLRODFHD� VHHP� WR�EH� FRUUHODWHG�ZLWK
WHPSHUDWXUH�LQFUHDVH�GXULQJ�WKH�ODVW�GHFDGHV��EXW� IXUWKHU
ILQGLQJV�ZLOO�HOXFLGDWH�WKH�UHDO�VWDWXV�RI�ERWK�VSHFLHV�

7KH�ILQGLQJV�UHDFKHG�GXULQJ�WKH�SUHVHQW�VWXG\�H[WHQG
WKH� DOUHDG\� NQRZQ� GLVWULEXWLRQ� RI� UHFRUGHG� VSHFLHV� LQ
WKH�0HGLWHUUDQHDQ�6HD��:H�H[SHFW� WKDW�ZLWK� WKH�XVH�RI
XQGHUZDWHU�YLVXDO�WHFKQLTXHV�VRPH�QHZ�ILVK�VSHFLHV�IRU
WKH�6ORYHQLDQ� IDXQD�ZLOO�EH� IRXQG�GXULQJ� WKH� IXWXUH� LQ�
YHVWLJDWLRQV�

$&.12:/('*(0(176

:H�ZRXOG�OLNH�WR�H[SUHVV�RXU�JUDWLWXGH�WR�'U� -�UJHQ
+HUOHU�� ZKR� MRLQHG� XV� ZKLOH� VWXG\LQJ� ILVK� GLYHUVLW\� LQ
6ORYHQLDQ� FRDVWDO� ZDWHUV� LQ� WKH� VXPPHU� RI� ����� DQG
VKDUHG� KLV� SUHFLRXV� H[SHULHQFH�ZLWK� XV�� 6SHFLDO� WKDQNV
DUH� GXH� DOVR� WR� 7LKRPLU� 0DNRYHF�� 9DOWHU� ËLÌD�� 6DPR
$ODMEHJRYLß��ËLJD�'REUDMF��%RUXW�0DYULá�DQG� -DQ�6LPLß
IRU�WKHLU�KHOS�LQ�WKH�FROOHFWLRQ�RI�VRPH�VSHFLHV��:H�DUH
DOVR� LQGHEWHG� WR�RXU�JRRG�FROOHDJXH��3URI� -DNRY�'XOáLß
�,25�6SOLW���IRU�KLV�LPPHQVH�VXSSRUW�DQG�KHOS�LQ�LFKWK\�
RORJLFDO�PDWWHUV�

129,�35,63(9.,�.�0256.,�5,%-,�)$91,�6/29(1,-(

/RYUHQF�/,3(-�	�0DUWLQD�25/$1'2�%21$&$
0RUVND�ELRORÊND�SRVWDMD�3LUDQ��1DFLRQDOQL�LQÊWLWXW�]D�E LRORJLMR��6,������3LUDQ��)RUQDáH���

(�PDLO��OLSHM#PEVV�RUJ

0DUMDQ�5,&+7(5
6,������/MXEOMDQD��-DQHÌLáHYD���

6800$5<

9�SULVSHYNX�QDYDMDPR�SRGDWNH�R�VHGPLK�QRYLK�YUVWDK�ULE�]D�IDYQR�6ORYHQLMH��YLMROLßDVWL�PRUVNL�ELß��3WHURSODW\WUL�
JRQ�YLRODFHD���5RXOHMHY�JODYDß��*RELXV�URXOHL���%DWKLMHY�JODYDßHN��3RPDWRVFKLVWXV�EDWKL���UGHßL�JODYDß��0LOOHULJRELXV
PDFURFHSKDOXV��� OHRSDUGDVWL� JODYDß� �7KRURJRELXV� HSKLSSLDWXV��� SULVHVQLN� YUVWH� $SOHWRGRQ� LQFRJQLWXV� LQ� MHOHQMHURJD
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EDELFD��3DUDEOHQQLXV�]YRQLPLUL���1RYH�SRGDWNH�R�SRMDYOMDQMX�QDYDMDPR�ÈH�]D�GYH�PDQM�]QDQL�R]��UHGNL�YUVWL��LQ�VLFHU
]D�GUR]JD��/DEUXV�YLULGLV��LQ�VUHEUQLFR��&OLQLWUDFKXV�DUJHQWDWXV���9HßLQR�YUVW�VPR�Y]RUßLOL�]�QRYLPL�SULVWRSL�]�XSRUDER
DYWRQRPQH� SRWDSOMDÈNH� RSUHPH�� 7H� SRGYRGQH� WHKQLNH� RPRJRßDMR� RSD]RYDQMH� LQ� IRWRJUDILUDQMH� QD�PHVWX� VDPHP�
REHQHP�SD� WXGL�XORY�SRVHEQLK�YUVW� ULE��NL� MLK� VLFHU�QH�PRUHPR�Y]RUßLWL� V� WUDGLFLRQDOQLP� ULELÈNLP�SULERURP�� VDM� VR
UHGNH�DOL�SD�ÊLYLMR�Y�SRVHEQHP�SULNULWHP�ÊLYOMHQMVNHP�RNROMX�

.OMXÞQH�EHVHGH��REUHÌQD�LKWLRIDYQD��SUYL�]DSLVL��7UÌDÊNL�]DOLY��-DGUDQVNR�PRUMH

5()(5(1&(6

$EHO��(��)�� ��������&RORXUDWLRQ�3KHQRPHQD�RI�0HGLWHU�
UDQHDQ� %OHQQLHV� �3LVFHV�� %OHQQLLGDH��� 3�6�=�1�� ,�� 0DU�
(FRO�������������������
%DOOHVWD��O���3��-��0LOOHU�	�-��3��4XLJQDUG���������)LUVW�UH�
FRUG�RI�'LGRJRELXV� VFKOLHZHQL�0LOOHU�� ����� �*RELLGDH�
LQ�WKH�ZHVWHUQ�0HGLWHUUDQHDQ��&\ELXP�����������������
%ROMH�� $�� �������� .YDQWLWDWLYQD� L� NYDOLWDWLYQD� DQDOL]D
NRáDUVNLK�QDVHOMD�X�7UÊßDQVNRP�]DOMHYX��0DJLVWDUVNL�UDG�
6YHXáLOLÊWH�X�=DJUHEX��=DJUHE�
&ROWHULOO��)��3��3��	�-��0��'DQJHUILHOG���������7KH�VWDWH
RI�ELRORJLFDO�NQRZOHGJH��7UHQGV�(FRO��(YRO��������������
'XOÞLÜ��-��	�/��/LSHM���������1HZ�UHFRUGV�RI�PDULQH�ILVKHV
IURP�WKH�6ORYHQLDQ�FRDVWDO�ZDWHUV��)DOFR������������
+RIULFKWHU��5��	�5��$��3DW]QHU���������$�QHZ�VSHFLHV�RI
$SOHWRGRQ� IURP� WKH�0HGLWHUUDQHDQ�6HD�DQG� WKH� HDVWHUQ
$WODQWLF�ZLWK�QRWHV�RQ�WKH�GLIIHUHQWLDWLRQ�EHWZHHQ�$SOH�
WRGRQ�DQG�'LSOHFRJDVWHU�VSHFLHV��6HQFNHQE��%LRO���������
������
+RIULFKWHU��5��	�5��$��3DW]QHU���������+DELWDW�DQG�0L�
FURKDELWDW� RI� 0HGLWHUUDQHDQ� &OLQJILVKHV� �7HOHRVWH,�� *R�
ELHVRFLIRUPHV�� *RELHVRFLGDH��� 3�6�=�1�,�� 0DU�� (FRO��
�������������
,OOLFK�� ,�� 3�� 	� .�� .RWUVFKDO� �������� 'HSWK� 'LVWULEXWLRQ
DQG�$EXQGDQFH�RI�1RUWKHUQ�$GULDWLF�/LWWRUDO�5RFN\�5HHI
%OHQQLRLG� )LVKHV� �%OHQQLLGDH� DQG� 7ULSWHU\JLRQ��
3�6�=�1�,��0DU��(FRO������������������
-DUGDV�� ,�� �������� -DGUDQVND� LKWLRIDYQD�� ÉNROVND� NQMLJD�
=DJUHE������SS�
.DEDVDNDO��+���0�� øGLO�e]��f��.DUKDQ��=��cD\ODUEDÚL�	
8�� 7XUDO� �������� 3KRWRJUDSKLF� HYLGHQFH� RI� WKH� RFFXU�
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