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3DUROH�FKLDYH��XOLYR��YDULHWj�DXWRFWRQH��FDUDWWHULVWLFKH�PRUIRORJLFKH
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,1752'8&7,21

2OLYH��2OHD�HXURSHD�/����WKH�VSHFLHV�FKDUDFWHULVWLF�RI
WKH�0HGLWHUUDQHDQ� ODQGVFDSH�� LQFOXGHV� D� ODUJH� QXPEHU
RI� YDULHWLHV� ZLWK� VLJQLILFDQW� SKHQRW\SLF� DQG� JHQHWLF� GL�
YHUVHQHVV� �=LOLRWWR� HW� DO��� ������ ,GULVVL� 	� 4XD]]DQL�
�������,Q�&URDWLD��ROLYHV�DUH�VSUHDG�LQ�DOO�FRDVWDO�UHJLRQV�
VXFK�DV� ,VWULD��.YDUQHU��'DOPDWLD� DQG� WKHLU� LVODQGV�� 7KH
ILUVW�KLVWRULFDO� UHFRUGV� UHJDUGLQJ�ROLYH�JURZLQJ� LQ� ,VWULDQ
UHJLRQ�GDWH� WR� WKH� ILUVW�FHQWXU\�%&� �+XJXHV���������$F�
FRUGLQJ�WR�WKH�ODWHVW�RIILFLDO�VWDWLVWLFDO�GDWD��DERXW�����RI
D�WRWDO�����������ROLYH�WUHHV�LQ�&URDWLD�DUH�FXOWLYDWHG�LQ
,VWULD��&HQWUDO�&URDWLDQ�%XUHDX�RI�6WDWLVWLFV��ZZZ�GV]�KU��
/DWHO\�� WKH� WUDGLWLRQDO� H[WHQVLYH� ROLYH� FXOWLYDWLRQ� PHWK�
RGV�ZHUH�UHSODFHG�ZLWK�LQWHQVLYH�PRGHUQ�JURZLQJ�WHFK�
QRORJ\��PDNLQJ�ROLYH�JURZLQJ�DQ�DWWUDFWLYH�WUHQG�LQ�DJUL�
FXOWXUH�� 'HVSLWH� D� ODUJH� ELRORJLFDO� YDULDELOLW\� DQG� HFR�
QRPLF�SRWHQWLDO��WKHUH�KDV�EHHQ�QR�V\VWHPDWLF�LQYHQWDUL�
]DWLRQ�DQG�GHVFULSWLRQ�RI�ORFDO�ROLYH�YDULHWLHV�LQ�&URDWLDQ
,VWULD��7KH�ILUVW�DWWHPSW�WR�GHVFULEH�DQG�FODVVLI\�ORFDO�YD�
ULHWLHV� IROORZLQJ� KLV� RZQ� RULJLQDO� V\VWHP�ZDV�PDGH� E\
+XJXHV�LQ�������+XJXHV��������

2OLYH� FXOWLYDUV� VKRZ� D� EURDG� UDQJH� RI� JHQHWLF� YDUL�
DELOLW\�IRU�D�ODUJH�QXPEHU�RI�DJURQRPLF�WUDLWV�� LQFOXGLQJ
RLO�TXDOLW\�DQG�FRQWHQW�� IUXLW� VL]H�DQG�GHJUHHV�RI�DGDSW�
DELOLW\� WR� HQYLURQPHQWDO� FRQGLWLRQV�� 7KH� DELOLW\� WR� GLV�
FULPLQDWH� ROLYH� FXOWLYDUV� DQG� WR� HVWLPDWH� JHQHWLF� YDUL�
DELOLW\�LV�DQ�LPSRUWDQW�IDFWRU�IRU�D�EHWWHU�PDQDJHPHQW�RI
JHQHWLF� UHVRXUFHV� DQG� VXFFHVVIXO� EUHHGLQJ� SURJUDPV�
:LWK� WKLV� DLP��ZH� VWDUWHG�ZLWK� D� IHZ� UHVHDUFK� SURMHFWV
IRFXVHG�RQ�WKH�PRVW� LPSRUWDQW�DVSHFWV�RI�ROLYH�JURZLQJ
DQG� RLO� SURGXFWLRQ� �3HUÊXULß� HW� DO��� ������� 7KH� SURMHFW
QDPHG��9DORULVDWLRQ�RI�DXWRFKWKRQRXV�ROLYH�YDULHWLHV� LQ
,VWULD�� FRPSULVHV� LGHQWLILFDWLRQ�� FKDUDFWHUL]DWLRQ�� FORQDO
VHOHFWLRQ�DQG�FHUWLILFDWHG�VHHGOLQJV�SURGXFWLRQ�

2OLYH�WUHHV�DUH�VSUHDG�DORQJ�WKH�HQWLUH�,VWULDQ�SHQLQ�
VXOD��&HQWUDO�&URDWLDQ�%XUHDX�RI�6WDWLVWLFV��ZZZ�GV]�KU��
PRVWO\� LQ� FRDVWDO�]RQH�DURXQG� WKH�GLVWULFWV�RI�9RGQMDQ�
3RUHá��%XMH��%UWRQLJOD��8PDJ��5RYLQM� DQG�3XOD� �)LJ�����
7KH� PRVW� IUHTXHQW� YDULHWLHV� DUH� WUDGLWLRQDOO\� QDPHG�
EXÊD��URVXOMD��EMHOLFD�DQG�FUQLFD�

,Q�WKLV�SDSHU�ZH�SUHVHQW�WKH�UHVXOWV�RI�D�WKUHH�\HDU�LQ�
YHVWLJDWLRQ�� LQFOXGLQJ�PRUSKRORJLFDO� GHVFULSWLRQV� RI� ��
ROLYH�DFFHVVLRQV�DQG�SUHOLPLQDU\�YDULHW\�GHWHUPLQDWLRQ�

� ����� ������ ������ ������ ������ ������ ������
%DOH

%DUEDQ
%UWRQLJOD

%XMH
%X]HW

&HURYOMH
)DåDQD

*UDþLãüH
*URåQMDQ
.DQIDQDU.DURMED

.DãWHOLU���/DELQFL
.UãDQ
/DELQ/DQLãüH

/LåQMDQ
/XSRJODY
0DUþDQD
0HGXOLQ
0RWRYXQ
1RYLJUDG
2SUWDOM
3D]LQ
3LüDQ
3RUHþ3XOD
5DãD

5RYLQM
6YHWD�1HGHOMD6YHWL�/RYUHþ

6YHWL�3HWDU�X�âXPL
6YHWYLQþHQDW

7LQMDQ8PDJ
9LãQMDQ

9LåLQDGD
9RGQMDQ

9UVDU
äPLQM

QXPEHU�RI�IUXLW�EHDULQJ�WUHHV
WRWDO�QXPEHU�RI�WUHHV

)LJ�����2OLYH�WUHHV�GLVWULEXWLRQ�LQ�,VWULDQ�&RXQW\�
6O�����5D]ÉLUMHQRVW�ROMN�Y�,VWUL�
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7DE�� ��� /LVW� RI� DQDO\VHG� PRUSKRORJLFDO� FKDUDFWHULVWLFV
DFFRUGLQJ�WR�,QWHUQDWLRQDO�2OLYH�2LO�&RXQFLO��&2,��
7DE�����6H]QDP�DQDOL]LUDQLK�PRUIRORÉNLK�]QDàLOQRVWL�SR
SULSRURàLOLK�0HGQDURGQHJD�VYHWD�]D�ROLYQR�ROMH��&2,��

$QDO\VHG�PRUSKRORJLFDO
FKDUDFWHULVWLFV &DWHJRU\

/($)����FKDUDFWHULVWLFV�
���HOOLSWLF
���HOOLSWLF�ODQFHRODWH)RUP
���ODQFHRODWH
���K\SRQDVWLF
���IODW
���HSLQDVWLF&XUYDWXUH

���KHOLFRLGDO
,1)/25(6&(1&(����FKDUDFWHUL VWLFV�

���VKRUW
���PHGLXP/HQJWK
���ORQJ
���VFDUFH
���PHGLXP1XPEHU�RI�IORZHUV
���KLJK

)58,7����FKDUDFWHULVWLFV�
���VSKHULFDO
���RYDO6KDSH
���HORQJDWHG
���V\PPHWULFDO
���ZHDNO\�DV\PPHWULF6\PPHWU\
���DV\PPHWULFDO
���WRZDUGV�EDVH
���FHQWUDO3RVLWLRQ�RI�PD[LPXP�WUDQVYHUVDO

GLDPHWHU ���WRZDUGV�DSH[
���SRLQWHG6KDSH�RI�DSH[ ���URXQGHG
���WUXQFDWHG6KDSH�RI�EDVH ���URXQGHG
���DEVHQW
���ZHDNO\�SUHVHQW0DPHORQ
���HYLGHQW
���VSDUVH3UHVHQFH�RI�OHQWLFHOV ���QXPHURXV
���VPDOO'LPHQVLRQ�RI�OHQWLFHOV ���ODUJH
���IURP�EDVH
���XQLIRUP5LSHQHVV�VWDUW
���IURP�DSH[

(1'2&$53�����FKDUDFWHULVWLFV�
���VSKHULFDO
���RYDO
���HOOLSWLF6KDSH

���HORQJDWHG
���V\PPHWULFDO
���ZHDNO\�DV\PPHWULF6\PPHWU\��SRVLWLRQ�$�
���DV\PPHWULFDO
���V\PPHWULFDO6\PPHWU\��SRVLWLRQ�%� ���ZHDNO\�DV\PPHWULFDO
���WRZDUGV�EDVH
���FHQWUDO3RVLWLRQ�RI�PD[LPXP�WUDQVYHUVDO

GLDPHWHU ���WRZDUGV�DSH[
���SRLQWHG$SH[ ���URXQGHG
���WUXQFDWHG
���SRLQWHG%DVH
���URXQGHG
���VPRRWK
���UXJRVH6XUIDFH
���VFDEURXV
���UHGXFHG
���PHGLXP1XPEHU�RI�ILEURYDVFXODU�JURRYHV
���HOHYDWHG
���XQLIRUP'LVWULEXWLRQ�RI�ILEURYDVFXODU�JURRYHV ���JURXSHG�DURXQG�VXWXUH
���ZLWKRXW�PXFUR%LOO�RI�DSH[ ���ZLWK�PXFUR

0$7(5,$/6�$1'�0(7+2'6

3ODQW�PDWHULDO�ZDV�FROOHFWHG�LQ�WKH�HQWLUH�,VWULDQ�DUHD�
DIWHU�DFFXUDWH�ILHOG�REVHUYDWLRQV�DQG�VWXG\�RI�GLVWULEXWLRQ
GHQVLW\�RQ�WKH�WHUULWRU\��&KRVHQ�DFFHVVLRQV�UHSUHVHQW�WKH
ROG� DQG� PRVW� YDOXDEOH� FXOWLYDUV�� WUDGLWLRQDOO\� QDPHG
EXÊD�� FUQLFD�� NDUERQDFD��NDUERQHUD��ßUQLFD�� URVXOMD�� UR�
VLQMROD�� URÈROD�� LVWDUVND� EMHOLFD�� EHOLFD�� ELOLFD�� EMDQNHUD�
GRPDÝD�� SORPLQND� DQG� RWKHUV�� 0RUSKRORJLFDO� GHVFULS�
WLRQ�ZDV�SHUIRUPHG�RQ����ROLYH�WUHHV�DFFRUGLQJ�WR�,QWHU�
QDWLRQDO�2OLYH�2LO�&RXQFLO�VWDQGDUGV��&2,���������$OWR�
JHWKHU�� ��� FKDUDFWHULVWLFV� RI� OHDI� ����� LQIORUHVFHQFH� ����
IUXLW� ���� DQG� VWRQHV� ����� ZHUH� PHDVXUHG� GXULQJ� WKUHH
\HDUV��7DE������6RPH�FKDUDFWHUV�OLNH�LQIORUHVFHQFH�OHQJWK
DQG� IORZHU� QXPEHU� FDQ� YDU\� GXH� WR� H[RJHQRXV� IDFWRUV
�HQYLURQPHQW�� FXOWLYDWLRQ� WHFKQRORJ\�� HWF��� ,Q� FDVH� RI
XQFHUWDLQW\� LQ� FDWHJRU\� GHILQLQJ�� PHDVXULQJ� ZDV� UH�
SHDWHG�RQ�WKH�ODUJHU�VDPSOH�DQG�SUHYDLOLQJ�FDWHJRU\�ZDV
WDNHQ�XQGHU�FRQVLGHUDWLRQ�

7KH�GDWD�KDYH�EHHQ�DQDO\VHG�XVLQJ� WKH�67$7,67,&$
����SURJUDP��$FFHVVLRQV�ZHUH�JURXSHG�E\�FOXVWHU�DQDO\�
VLV� XVLQJ� WKH�8QZHLJKWHG�SDLU�JURXS�PHWKRG� �83*0$�
ZLWK�WKH�6TXDUHG�(XFOLG�GLVWDQFH�

5(68/76�$1'�',6&866,21

5HVXOWV� REWDLQHG� E\� PRUSKRORJLFDO� GHVFULSWLRQ� HQ�
DEOHG�XV�WR�SDUWLDOO\�FODULI\�WKH�DFWXDO�FRQIXVLRQ�DV�WR�WKH
QDPLQJ�RI�YDULRXV�YDULHWLHV��$FFHVVLRQV�ZHUH�JURXSHG�LQ
��PDLQ�FOXVWHUV�ZLWK�GLIIHUHQW�SRWHQWLDO�YDULHWLHV� �)LJ����
7DE������7KH�ILUVW�FOXVWHU�FRQWDLQHG�WKH�ODUJHVW�QXPEHU�RI
VDPSOHV� GHVFULEHG� DV� LVWDUVND� EMHOLFD�� EMHOLFD�� EXÌD�
áUQD��áUQLFD�DQG�SORPLQND��6DPSOHV�EHORQJLQJ�WR�ELOLFD�
áUQD� DQG� áUQLFD� ZHUH� JURXSHG� LQ� WKH� VHFRQG� FOXVWHU�
NDUERQDFD� DQG� GUREQD� LQ� WKH� WKLUG�� EHOLFD�� NDUERQHUD�
ELOLFD�� áUQLFD� DQG� URVLQMROD� LQ� WKH� IRXUWK� FOXVWHU�� 2QH
VDPSOH�ZDV�VHW�DSDUW�DQG�FRQVLGHUHG�DV�VHSDUDWH�YDULHW\
QDPHG�PRUDÌR�� ,Q� WKH� VL[WK�FOXVWHU��D� IHZ�SRWHQWLDO�YD�
ULHWLHV��DOO�QDPHG�GXJD�ZHUH�JURXSHG�

6R� IDU�� WKH� DQDO\VHV� DVVXPHG� ��� SRWHQWLDO� YDULHWLHV�
EXW� FRQVLGHULQJ� WKDW� WKHUH� DUH� VLJQLILFDQW� GLIIHUHQFHV
HYHQ� EHWZHHQ� DFFHVVLRQV�� LW� FDQ� EH� H[SHFWHG� WKDW� WKH
QXPEHU�RI�YDULHWLHV�FRXOG�EH�KLJKHU��$SSURSULDWH�QDPHV
DQG� PDLQ� YDULHW\� FKDUDFWHULVWLFV� DUH� JLYHQ� LQ� 7DEOH� ��
1XPHURXV� V\QRQ\PV� LQGLFDWLQJ� ORFDO� YDULHWLHV� WKDW
FDXVHG� SUHVHQW� FRQIXVLRQ� LQ� WKHLU� QDPLQJ� DUH� QRW� RQO\
WKH�FRQVHTXHQFH�RI�D�PLOOHQQLXP�ORQJ�ROLYH�SUHVHQFH�LQ
,VWULD�EXW�DOVR�RI�SKHQRW\SLF�YDULDELOLW\�EHWZHHQ�JHQHWL�
FDOO\� VLPLODU� LQGLYLGXDOV�� GXH� WR� HQYLURQPHQWDO� FRQGL�
WLRQV�

'XULQJ� GDWD� SURFHVVLQJ�� SUREOHPV�ZLWK� VLPLODU� YDUL�
HW\� QDPHV�� KRPRQ\PV� DQG� V\QRQ\PV� KDYH� HPHUJHG�
'HVSLWH� VRPH�YHU\� VLPLODU� ORFDO� YDULHW\�QDPHV�� VXFK�DV
LVWDUVND�EMHOLFD�� ELOLFD�� EMHOLFD� DQG�EHOLFD�� WKH\� VKRZHG
GLIIHUHQW�PRUSKRORJLF�SURILOHV�DQG�ZHUH�FOXVWHUHG�LQ�GLV�
WLQFWLYH�JURXSV��VXSSRUWLQJ�RXU�DVVXPSWLRQ�DERXW�GLIIHU�



$11$/(6�©�6HU��KLVW��QDW��©����©������©��

$OGR�0,/27,Þ�HW�DO���,'(17,),&$7,21�$1'�&+$5$&7(5,=$7,21�2)�$872&+7+21286�2/,9(�9$5,(7,(6�,1�,675,$��&52$7,$����������

���

7DE�����/LVW�RI�LQYHVWLJDWHG�DFFHVVLRQV�ZLWK�SRWHQWLDO�YD�
ULHW\�FODVVLILFDWLRQ�
7DE�� ��� 6H]QDP�SUHXàHYDQLK� ROMN� V� NODVLILNDFLMR� SRWHQ�
FLDOQLK�VRUW�

$FFHVVLRQ�QXPEHUV 3RWHQWLDO�YDULHW\
��� ,VWDUVND�EMHOLFD
� 1RQ�GHILQHG

���� %LOLFD
����� 'XJD
����� %HOLFD
����� %MHOLFD
����� %XÌD
����� àUQD
����� 'XJD
����� %XÌD
����� àUQLFD
�� %XÌD

����� àUQLFD
�� .DUERQHUD

����� .DUERQDFD
����� àUQLFD
����� 'UREQD
�� 0RUDÌR
�� .DUERQDFD

����� 3ORPLQND
����� 5RVLQMROD

HQW�YDULHWLHV��7KH� VDPH� VLWXDWLRQ�ZDV�REVHUYHG�ZLWK� UH�
VSHFW�WR�áUQLFD��FUQLFD��NDUERQHUD�DQG�NDUERQDFD��$LPHG
DW�VROYLQJ�KRPRQ\P�SUREOHPV�ZLWK�GLIIHUHQW�DFFHVVLRQV
QDPHG�EXÌD�ZH�OHIW�WKH�WUDGLWLRQDO�QDPH�RQO\�IRU�DFFHV�
VLRQV� IURP� WKH� VRXWK� DUHDV� RI� ,VWULDQ� &RXQW\� �9RGQMDQ�
%DOH���ZKHUH� WKH\� DUH� JURZQ�PRVWO\� LQ� ROG� SODQWDWLRQV�
DQG�FKRVH�QHZ�QDPHV�IRU�KRPRQ\PV�DW�RWKHU�ORFDOLWLHV�
2Q� WKH� RWKHU� KDQG�� VRPH� GLIIHUHQWO\� QDPHG� DFFHVVLRQV
VHHPHG� WR�EH� V\QRQ\PV��DQG�ZHUH�FODVVLILHG�XQGHU� WKH
VDPH�QDPH�

7KLV� LQYHQWDUL]DWLRQ� DQG� SUHOLPLQDU\� FODVVLILFDWLRQ
SURYLGHG� XV� D� EDVH� IRU� IXUWKHU� UHVHDUFK�� 6XEVHTXHQW
PRUSKRORJLFDO�LQYHVWLJDWLRQV�DQG�'1$�DQDO\VHV�ZLOO�DG�
GLWLRQDOO\�FODULI\�WKH�VR�IDU�UHDFKHG�FRQVLGHUDWLRQV�

)LJ�� ��� 'HQGURJUDP� REWDLQHG� IURP� WKH� VHOHFWHG� ��� PRUSKRORJLFDO� SDUDPHWHUV�� 83*0$� PHWKRG� ZLWK� 6TXDUHG
(XFOLGHDQ�GLVWDQFH��$FFHVVLRQV�DUH�LQGLFDWHG�ZLWK�QXPEHUV�IURP���WR����
6O�����'HQGURJUDP��QDSUDYOMHQ�QD�RVQRYL����L]EUDQLK�PRUIRORÉNLK�SDUDPHWURY�LQ�PHWRGH�83*0$�V�NYDGULUDQR�(YN�
OLGRYR�GLVWDQFR��2OMNH�VR�R]QDàHQH�V�ÉWHYLONDPL�RG���GR����
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7DE�����0RUSKRORJLFDO�GHVFULSWLRQ�RI�PDLQ�ROLYH�YDULHWLHV�
7DE�����0RUIRORÉNL�RSLV�JODYQLK�ROMàQLK�VRUW�

0DLQ�PRUSKRORJLFDO�FKDUDFWHULVWLFV3RWHQWLDO
YDULHW\ /HDI ,QIORUHVFHQFH )UXLW 6WRQH

%MHOLFD

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��RYDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��XQLIRUP

6KDSH��HOOLSWLF
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��UXJRVH

%XÉD

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��VSKHULFDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��XQLIRUP

6KDSH��RYDO
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��VFDEURXV

'XJD��EXÉD�

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��RYDO�DQG�ZHDNO\�DV\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��IURP�DSH[

6KDSH��RYDO
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��SRLQWHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��UXJRVH

ÝUQD��EXÉD�
NDUERQHUD�
GRPDÜD�
PRUJDFD�

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��RYDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��XQLIRUP

6KDSH��RYDO
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��SRLQWHG
6XUIDFH��UXJRVH

ÝUQLFD

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��RYDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��IURP�EDVH

6KDSH��RYDO
0D[�GLDPHWHU��WRZDUGV�DSH[
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��VFDEURXV

.DUERQHUD
�FUQLFD�

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��RYDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��XQLIRUP

6KDSH��RYDO
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��UXJRVH

'UREQD

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��VSKHULFDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��IURP�DSH[

6KDSH��VSKHULFDO
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��VFDEURXV

.DUERQDFD

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��RYDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��IURP�DSH[

6KDSH��RYDO
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��VFDEURXV

0RUDÉR

6KDSH��HOOLSWLF
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��VSKHULFDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��XQLIRUP

6KDSH��VSKHULFDO
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��UXJRVH

%LOLFD

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��RYDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��IURP�EDVH

6KDSH��HOOLSWLF
0D[�GLDPHWHU��WRZDUGV�DSH[
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��VFDEURXV

%HOLFD

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��RYDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��IURP�EDVH

6KDSH��RYDO
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��UXJRVH

5RVLQMROD

6KDSH��HOOLSWLF
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��RYDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��XQLIRUP

6KDSH��HOOLSWLF
0D[�GLDPHWHU��WRZDUGV�DSH[
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��SRLQWHG
6XUIDFH��VFDEURXV

3ORPLQND

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��VSKHULFDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��IURP�DSH[

6KDSH��RYDO
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��SRLQWHG
6XUIDFH��UXJRVH

,VWDUVND�EMHOLFD
�EMDQNHUD�

6KDSH�
HOOLSWLF�ODQFHRODWH
&XUYDWXUH��IODW�DQG
KHOLFRLGDO

1XPEHU�RI�IORZHUV��VFDUFH 6KDSH��VSKHULFDO�DQG�V\PPHWULFDO
0D[�GLDPHWHU��FHQWUDO
5LSHQHVV�VWDUW��XQLIRUP

6KDSH��HOOLSWLF
0D[�GLDPHWHU��FHQWUDO
6KDSH�DW�DSH[��URXQGHG
6KDSH�RI�EDVH��URXQGHG
6XUIDFH��UXJRVH
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&21&/86,216

7KH�FDUULHG�RXW�UHVHDUFK�UHYHDOHG�VLJQLILFDQW�ELRORJL�
FDO�GLYHUVLW\�RI�ROLYH�YDULHWLHV�LQ�,VWULDQ�&RXQW\��7KH�RE�
WDLQHG� UHVXOWV� LQGLFDWH� WKHLU� ODUJH� ELRORJLFDO� DQG� HFR�
QRPLF�SRWHQWLDO��2XU�FODVVLILFDWLRQ�DQG�GHVFULSWLRQ�FRQ�
VWLWXWH�WKH�EDVLF�HOHPHQWV�IRU� WKH�SUHVHUYDWLRQ�RI�ROG�RO�
LYH� YDULHWLHV� DV� LPSRUWDQW� QDWLRQDO� ELRORJLFDO� KHULWDJH�
)XUWKHU� PRUSKRORJLFDO� GHVFULSWLRQ�� FRQILUPHG� E\� PR�
OHFXODU� LQYHVWLJDWLRQV� DQG� DGGLWLRQDO� FKHPLFDO� DQDO\VHV
RI�RLO��ZLOO�FRQWULEXWH�WR�D�EHWWHU�PDQDJHPHQW�RI�JHQHWLF
UHVRXUFHV� DV�ZHOO� DV� WR� UHJLVWUDWLRQ�RI� IRXQGHG�YDULHWLHV
LQ�QDWLRQDO�DQG�LQWHUQDWLRQDO�GDWDEDVHV�

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

7KH� SUHVHQW� SDSHU� ZDV� SUHSDUHG� ZLWKLQ� WKH� IUDPH�
ZRUN�RI�WKH�SURMHFW��9DORULVDWLRQ�RI�DXWRFKWKRQRXV�ROLYH
YDULHWLHV� LQ� ,VWULD��� ILQDQFHG�E\� WKH�&URDWLDQ�0LQLVWU\� RI
6FLHQFH��(GXFDWLRQ�DQG�6SRUWV��7KDQNV�WR�WKH�JUHDW�WHDP
SHUIRUPLQJ�HQGOHVV�PHDVXUHPHQWV�� %RULV� ËLJDQWH�� ËLYND
.RYDáLß��'DULR�/LQGL��$OPLU�0HÊLß�DQG�5REHUW�7HUFROR�
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,QVWLWXW�]D�SROMRSULYUHGX�L�WXUL]DP��+5�������3RUHá��.��+XJXHVD����+UYDWVND
(�PDLO��DOGR#LSWSR�KU

329=(7(.

1D�,VWUVNHP�SRORWRNX�JRMLMR�UD]OLßQH�VRUWH�ROMN��=�QDPHQRP��GD�VH�RGSUDYL�]PHGD�SUL�LPHQRYDQMX�ROMßQLK�VRUW�Y
KUYDÈNL� ,VWUL�� MH� ELOD� RSUDYOMHQD� WHPHOMLWD� LQYHQWDUL]DFLMD� LQ� LGHQWLILNDFLMD� WHK� VRUW�� LQ� VLFHU� Y� RNYLUX� GROJRURßQHJD
UD]LVNRYDOQHJD�SURMHNWD��NL�VH�RVUHGRWRßD�QD�RKUDQMDQMH�LQ�YDORUL]DFLMR�DYWRKWRQLK�VRUW�ROMN��$YWRUML�VR�Y�]DGQMLK�WUHK
OHWLK�QDSUDYLOL�PRUIRORÈNL�RSLV����ROMN�LQ�]EUDQH�SRGDWNH�XSRUDELOL�Y�SRVWRSNX�JUR]GLßDVWH�DQDOL]H��9]RUFH�VR�]EUDOL�Y
��SRWHQFLDOQLK� VRUWQLK� VNXSLQDK�]�QDMPDQM���� UD]OLßQLPL�VRUWDPL��1DGDOMQMH� UD]LVNDYH��YNOMXßQR�]�PRUIRORÈNLPL� LQ
JHQHWVNLPL�DQDOL]DPL��ERGR�SRJORELOH�YSRJOHG�Y�ELRORÈNR�ERJDVWYR�ROMN��NL�GRVOHM�ÈH�QL�ELOR�UD]LVNDQR�

.OMXÞQH�EHVHGH��ROMND��DYWRKWRQH�VRUWH��PRUIRORÊNH�]QDáLOQRVWL

5()(5(1&(6

&HQWUDO�&URDWLDQ�%XUHDX�RI�6WDWLVWLFV��������
ZZZ�G]V�KU
&2,� �������� 0HWKRGRORJ\� IRU� SULPDU\� FKDUDFWHUL]DWLRQ
RI�ROLYH�YDULHWLHV��3URMHFW�5(6*(1�&7����������(8�&2,�
+XJXHV�� &�� �������� 0DVOLQDUVWYR� ,VWUH�� (ODLRJUDILD� ,VWUL�
DQD��&(5(6��=DJUHE�
,GULVVL��$��	�1��2XD]]DQL� ��������&RQWULEXWLRQ�RI�PRU�
SKRORJLFDO�GHVFULSWRUV�WR�WKH�LQYHQWRU\�DQG�LGHQWLILFDWLRQ

RI� ROLYH� �2OHD� HXURSDHD� /��� YDULHWLHV�� 3*5� 1HZVOHWWHU
�)$2�,3*5,�������������
3HUÇXULÜ������%��6ODGRQMD��$��0LORWLÜ��.��%UÇÞLÜ��(��ÆHWLÜ�
$�� ,ODN�3HUÇXULÜ��'��*OXKLÜ�	�'�� 3ROMXKD� ������� �*RV�
SRGDUVND� L� JHQHWVND� YDORUL]DFLMD� DXWRKWRQLK� SRSXODFLMD
YLQRYH� OR]H� L� PDVOLQD� X� ,VWUL�� 6MHPHQDUVWYR�� ��������
��������
=LOLRWWR�� )��� *�� %DUFDFFLD�� /�� %DOGRQL� 	� 3�� 7RQXWWL
�������� ,GHQWLILFD]LRQH� H� FDUDWWHUL]]D]LRQH� GL� DOFXQH
FXOWLYDU�GL�ROLYR��/¤LQIRUPDWRUH�DJUDULR��������������


