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,Q�RUGHU�WR�HVWDEOLVK�SDVW�FKDQJHV�LQ�WKH�VWDWXV�RI�WKH�+RRGHG��&RUYXV�FRUQL[��DQG�&DUULRQ�&URZ��&RUYXV�FRURQH�
LQ�XUEDQ�DUHDV�RI�(XURSH��DQ�RYHUYLHZ�RI�KLVWRULFDO�VRXUFHV�UHJDUGLQJ�VSHFLHV�ELRORJ\�DQG�HFRORJ\�IURP�WKH�DQFLHQW
SHULRG�WR�QRZDGD\V�ZLWK�VSHFLDO�HPSKDVLV�WR�6ORYHQLD�LV�JLYHQ��,Q�ZULWWHQ�VRXUFHV�UHODWHG�WR�ILYH�KLVWRULFDO�WLPH�SHUL�
RGV��WKH�VSHFLHV�VWDWXV�DQG�IUHTXHQF\�RI�RFFXUUHQFH�LQ�XUEDQ�HQYLURQPHQWV��EUHHGLQJ��ZLQWHU�SHULRG��ZDV�FKHFNHG�DV
ZHOO�DV�WKH�&URZ�+XPDQ�LQWHUDFWLRQV�RYHU�WLPH��7KH�+RRGHG�&DUULRQ�&URZ�ZDV�NQRZQ�DV�DQ�XUEDQ�EUHHGLQJ�ELUG
IURP�WKH�DQFLHQW�WLPHV�WLOO���WK�FHQWXU\��ZKHQ�LW�GLVDSSHDUHG�IURP�WKH�FLWLHV��7KH�UHFRORQLVDWLRQ�RI�XUEDQ�DUHDV�VWDUWHG
DW�WKH�HQG�RI���WK�FHQWXU\�DQG�LV�VWLOO�LQ�SURJUHVV�

.H\�ZRUGV��&RUYXV�FRUQL[��&RUYXV�FRURQH��XUEDQ�SRSXODWLRQ��KLVWRULFDO�DQDO\VLV��(XURSH��6ORYHQLD
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$O�ILQH�GL�VWDELOLUH�YDULD]LRQL�QHOOR�VWDWR�GHOOD�FRUQDFFKLD�JULJLD� �&RUYXV�FRUQL[��H�GHOOD�FRUQDFFKLD�QHUD� �&RUYXV
FRURQH�� LQ�DUHH�XUEDQH�GHOO¢(XURSD�QHO�SDVVDWR�� O¢DUWLFROR�SUHVHQWD�XQD�UDVVHJQD�GHOOH� IRQWL� VWRULFKH�FKH� WUDWWDQR� OD
ELRORJLD�H�O¢HFRORJLD�GHOOH�GXH�VSHFLH��GDOO¢DQWLFKLWi�ILQR�DL�JLRUQL�QRVWUL��FRQ�SDUWLFRODUH�DWWHQ]LRQH�DO�WHUULWRULR�VOR�
YHQR��6RQR�VWDWH�HVDPLQDWH�OH�IRQWL�VWDPSDWH�FKH�VL�ULIHULVFRQR�D�FLQTXH�SHULRGL�VWRULFL��DO� ILQH�GL� WURYDUH�GDWL�VXOOR
VWDWR�GHOOH�VSHFLH�H�VXOOD�IUHTXHQ]D�GL�DYYLVWDPHQWR�LQ�DPELHQWL�XUEDQL��ULSURGX]LRQH��SHULRGR�LQYHUQDOH���QRQFKn�WH�
VWLPRQLDQ]H�GL�LQWHUD]LRQL�IUD�FRUYLGL�HG�XPDQL��/D�FRUQDFFKLD�JULJLD�H�TXHOOD�QHUD�VRQR�VSHFLH�FKH�VL�ULSURGXFRQR�LQ
DUHH�XUEDQH�H�SHUWDQWR�HUDQR�FRQRVFLXWH�GDOO¢DQWLFKLWi�ILQR�DO�GLFLRWWHVLPR�VHFROR��TXDQGR�VRQR�VSDULWH�GDOOH�FLWWi��/D
ULFRORQL]]D]LRQH�GHOOH�DUHH�XUEDQH�o�FRPLQFLDWD�YHUVR�OD�ILQH�GHO�GLFLDQQRYHVLPR�VHFROR�HG�o�DWWXDOPHQWH�DQFRUD�LQ
SURJUHVVR�

3DUROH�FKLDYH��3DUROH�FKLDYH��&RUYXV�FRUQL[��&RUYXV�FRURQH��SRSROD]LRQH�XUEDQD��DQDOLVL�VWRULFD��(XURSD��6ORYHQLD
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'HVSLWH� WKH� IDFW� WKDW� XUEDQL]DWLRQ� DOZD\V� UHVXOWV� LQ
GHVWUXFWLRQ� RI� QDWXUDO� HFRV\VWHPV� DQG� KDELWDWV�� LW� DOVR
FUHDWHV�QHZ�HFRV\VWHP�ZLWK�YHU\�XQLTXH�DELRWLF�DQG�EL�
RWLF� FKDUDFWHULVWLFV�� H�J��� UHODWLYHO\� ODUJH� DQG� VSHFLILF
IRRG� VRXUFHV� RU� ODFN� RI� SUHGDWRUV� �7DUPDQ�� ������ 6KR�
FKDW� HW� DO��� ������� 7KLV� QHZ� V\QWKHWLF� HQYLURQPHQW� LV
RSHQHG�WR�FRORQLVDWLRQ�RI�VSHFLHV��ZKLFK�DUH�DEOH�WR�XVH
VSHFLILF�UHVRXUFHV�DQG�DUH�DGDSWDEOH�WR�WKH�FKDQJLQJ�HQ�
YLURQPHQW� �(POHQ�� ������� 8UEDQ� IDXQD� LV� WKXV� UHSUH�
VHQWHG�E\�V\QDQWKURSLF�VSHFLHV�DGDSWHG�WR�WKH�OLIH�LQ�RU
QHDU�KXPDQ�VHWWOHPHQWV��)DXQDO�VWUXFWXUH�LV�VXEVWDQWLDOO\
FKDQJHG� LQ� XUEDQLVDWLRQ� JUDGLHQW� �(POHQ�� ������ %HLV�
VLQJHU�	�2VERUQH��������1LHPHOl�HW�DO���������7UDWDORV
HW� DO��� ������� 7KH� DVVHPEODJH� VWUXFWXUH� LV� DOWHUQDWLQJ
DFFRUGLQJ�WR�WKH�XUEDQLVDWLRQ�VHQVLELOLW\�RI�VSHFLHV��DQG
LQ�ELUGV� WKUHH� VSHFLHV�JURXSV�ZHUH� LGHQWLILHG� �&URRNV�HW
DO��� ������� ���� XUEDQLVDWLRQ�HQKDQFHG� �VSHFLHV� UHDFKLQJ
WKH� KLJKHVW� GHQVLW\� LQ� XUEDQ� HQYLURQPHQW��� ���� XU�
EDQLVDWLRQ�LQWHUPHGLDWH� �VXEXUEDQ� VSHFLHV� UHDFKLQJ� WKH
KLJKHVW�GHQVLW\�LQ�QRQXUEDQ�KDELWDW�SDWFKHV�LQVLGH�XUEDQ
DUHDV��� DQG� ���� XUEDQLVDWLRQ�VHQVLWLYH� �VSHFLHV� UHDFKLQJ
WKH�KLJKHVW�GHQVLW\�RXWVLGH�XUEDQ�DUHDV��� ,Q�JHQHUDO��XU�
EDQ�DUHDV�DUH�VHWWOHG�E\�QDWLYH�VSHFLHV� IURP�QHLJKERXU�
LQJ� QDWXUDO� HFRV\VWHPV� �(YDQV� HW� DO��� ������ /RVV� HW� DO��
������� $PRQJ� WKH� QDWLYH� VSHFLHV� ZKLFK� KDYH� VXFFHVV�
IXOO\� FRORQL]HG� XUEDQ� DUHDV� LQ� (XURSH� DUH� WKH� +RRGHG
�&RUYXV� FRUQL[�� DQG� &DUULRQ� &URZ� �&RUYXV� FRURQH�
�+RXVWRQ��������

7KH� +RRGHG� DQG� &DUULRQ� &URZV� DUH� PLGGOH� VL]HG
FRUYLGV� ������� FP�� 0DGJH� 	� %XUQ�� ������� 8QWLO� UH�
FHQWO\�� WKHLU� WD[RQRPLF� SRVLWLRQ� ZDV� XQFOHDU�� 7KH
+RRGHG�&URZ�ZDV�UHJDUGHG�DV�D�VXEVSHFLHV�RI�WKH�&DU�
ULRQ� &URZ�� EXW� ZLWK� UHFHQW� JHQHWLF� VWXGLHV� ERWK� WD[D
ZHUH�UHFRJQL]HG�DV�FOHDUO\�VHSDUDWH�VSHFLHV��UHYLHZHG�LQ
9UH]HF���������+RZHYHU�� LW� LV� VWLOO�QRW�SRVVLEOH� WR� VHSD�
UDWH� WKHP� LQ� VRPH� VSHFLILF� VWXGLHV�� H�J��� WDSKRQRPLF
VWXGLHV�RI�VNHOHWRQ�PDWHULDO��7RPHN�	�%RFKHQVNL��������
7KH�GLVWULEXWLRQ�UDQJH�RI�ERWK�VSHFLHV�LQ�(XURSH�LV�PRUH
RU�OHVV�SDUDSDWULF��ZLWK�D�QDUURZ�]RQH�RI�FRQWDFW��6YHQV�
VRQ�HW�DO����������7KHUHIRUH�IRU�WKH�GLVFXVVHG�UHJLRQV�LW�LV
XVXDOO\� WKH�FDVH�RI�RQH�VSHFLHV�EHLQJ�FRPPRQ�DQG� WKH
RWKHU�UDUH�RU�HYHQ�DEVHQW��$OWKRXJK�ERWK�FURZ�WD[D�ZHUH
UHFRJQL]HG�DOUHDG\� LQ� WKH�ROGHU�RUQLWKRORJLFDO� OLWHUDWXUH
�)LJ������ WKH�ELRORJ\�DQG�HFRORJ\�ZDV�XVXDOO\�GHVFULEHG
RQO\�IRU�RQH�WD[RQ��WKH�RQH�PRUH�FRPPRQ�IRU�WKH�VWXG�
LHG�UHJLRQ��RU�ERWK�WD[D�ZHUH�VLPSO\�GHDOW�ZLWK�WRJHWKHU
�H�J��� +RXVWRQ�� ������� )RU� WKH� SXUSRVH� RI� WKLV� VWXG\� ,
WKHUHIRUH�UHJDUG�ERWK�VSHFLHV�WRJHWKHU�LQ�RUGHU�WR�UHYHDO
D�EHWWHU�LQVLJKW�LQWR�WKH�FURZ�LQKDELWDWLRQ�RI�KXPDQ�VHW�
WOHPHQWV� DFURVV� (XURSH� RYHU� WLPH�� WDNLQJ� LQWR� DFFRXQW
ODUJHU� DPRXQW� RI� VRXUFHV� ZLWK� GLIIHUHQW� OHYHO� RI� FURZ
WD[D� FRQVLGHUDWLRQ�� ,Q� WKH� IROORZLQJ� ,� ZLOO� UHIHU� WR� WKH

FRPELQHG�+RRGHG�&DUULRQ�&URZ� WD[D� DV� &URZ�� DQG� DV
VHSDUDWH�VSHFLHV�RQO\�LQ�FDVHV�ZKHQ�LW�LV�UHOHYDQW�

%RWK�FURZ�VSHFLHV�LQKDELW�XUEDQ�DUHDV��DOWKRXJK�V\Q�
DQWKURS\�LV�PRUH�FRQVSLFXRXV�LQ�WKH�+RRGHG�WKDQ�LQ�WKH
&DUULRQ� &URZ� �0DGJH� 	� %XUQ�� ������� +RZHYHU�� WKH\
ZHUH�ZLGHVSUHDG�LQ�(XURSH�DOUHDG\�LQ�WKH�/RZHU�3OHLVWR�
FHQH� SHULRG� PRUH� WKDQ� �������� \HDUV� DJR� DQG� EHIRUH
ODUJH� KXPDQ� H[SDQVLRQ� �7\UEHUJ�� ������ %RHY�� ������
7KLV�LQGLFDWHV�WKDW�WKH\�ZHUH�QRW�KXPDQ�IROORZHUV�RU�LQ
WKH� SDVW� LQWURGXFHG� H[RWLF� VSHFLHV�� ZKLFK� DUH� XVXDOO\
PRUH�UHODWHG�WR�KXPDQ�SUHVHQFH�

$OWKRXJK� VRPH� VSHFLHV� FORVHO\� UHODWHG� WR� WKH� &URZ
DUH� W\SLFDO�XUEDQLVDWLRQ�HQKDQFHG�ELUGV��H�J���$PHULFDQ
&URZ��&RUYXV�EUDF\KUK\QFKXV���&URRNV�HW�DO����������WKLV
LV� QRW� WUXH� IRU� WKH� &URZ�� 8UEDQ� DUHDV� DSSHDUHG� WR� EH
VXERSWLPDO� KDELWDW� IRU� WKH� GLVFXVVHG� VSHFLHV� VLQFH� WKH
EUHHGLQJ� VXFFHVV� LQ�XUEDQ�HQYLURQPHQWV� LV�PXFK� ORZHU
FRPSDUHG� WR�QRQ�XUEDQ�KDELWDWV� �5LFKQHU���������0DQ\
VWXGLHV�FODLP�WKDW�&URZV�DFWXDOO\�FRORQL]HG�XUEDQ�DUHDV

)LJ�� ��� 7KH� +RRGHG� &URZ� �&RUYXV� FRUQL[�� &RUQL[
FLQHUHD��JUDZ�.UDH���DQG�&DUULRQ�&URZ��&RUYXV�FRURQH�
&RUQL[�� .UDH��� ZHUH� UHFRJQL]HG� WD[D� DOUHDG\� LQ� ROGHU
RUQLWKRORJLFDO� OLWHUDWXUH� �DQ� H[DPSOH� IURP� -RQVWRQ�
������
6O�� ��� 6LYD� YUDQD� �&RUYXV� FRUQL[�� &RUQL[� FLQHUHD�� JUDZ
.UDH���LQ�àUQD�YUDQD��&RUYXV�FRURQH��&RUQL[��.UDH���VWD
ELOL�ORàHQR�SUHSR]QDQL�ËH�Y�VWDUHMÉL�RUQLWRORÉNL�OLWHUDWXUL
�SULPHU�L]�-RQVWRQ��������
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LQ� VRPH� SDUWV� RI� (XURSH� RQO\� UHFHQWO\�� LQ� ��WK� FHQWXU\�
GXH� WR� WKH� VSHFLHV� SRSXODWLRQ� LQFUHDVH� DQG� VLJQLILFDQW
KDELWDW�FKDQJHV�LQ�WKH�FLWLHV�LQ�WKH�ODVW�����\HDUV��7RPL�
DORMß� 	� 6WDZDUF]N\�� ������ 9XRULVDOR� HW� DO��� �����
3(&%06���������7KH�DLP�RI�WKLV�VWXG\�LV�WR�GHVFULEH�WKH
VWDWXV�RI�WKH�&URZ�LQ�XUEDQ�DUHDV�RI�(XURSH�IURP�WKH�DQ�
FLHQW� SHULRG� WR� QRZDGD\V�� 7KH� DXWKRU� KDV� RYHUYLHZHG
KLVWRULFDO� VRXUFHV� ZLWK� VSHFLDO� HPSKDVLV� RQ� 6ORYHQLD�
ZKHUH� QRZDGD\V� WKH�+RRGHG�&URZ� LV� RQH� RI� WKH�PRVW
FRPPRQ�ELUG�VSHFLHV��*HLVWHU��������

0(7+2'6

,Q�WKH�DQDO\VLV�RI�KLVWRULFDO�VRXUFHV�RQ�WKH�&URZ�RF�
FXUUHQFH� LQ� XUEDQ� DUHDV�� WKH� ZKROH� (XURSH� ZDV� WDNHQ
LQWR�DFFRXQW�ZLWK� VSHFLDO�HPSKDVLV� JLYHQ� WR� WKH� UHJLRQ
RI�6RXWKHUQ�(XURSH�DQG�6ORYHQLD��)LYH�WLPH�SHULRGV�ZHUH
FRQVLGHUHG� �7DE�� ����'DWD�ZHUH� REWDLQHG� IURP� GLIIHUHQW
ZULWWHQ� VRXUFHV��ZKLFK� FRQVLGHUHG� WKH�+RRGHG� RU� &DU�
ULRQ� &URZ� RU� &URZ� LQ� JHQHUDO� LQ� D� JLYHQ� WLPH� SHULRG
�7DE������0RVW�RI� WKH�ZULWWHQ�VRXUFHV� IURP�WKH�SHULRG�RI
��WK� WR� ��WK� FHQWXU\� ZHUH� REWDLQHG� IURP� WKH� *RWWLQJHQ
6WDWH�DQG�8QLYHUVLW\�/LEUDU\�RQOLQH�V\VWHP�RI�GLJLWDOL]HG
GRFXPHQWV� �KWWS���JG]�VXE�XQL�JRHWWLQJHQ�GH��� ,Q� WKH� UH�
FHQW�SHULRG�RI���WK���VW�FHQWXU\�WKH�DPRXQW�RI�VRXUFHV�LV

LQFRPSDUDEO\�ODUJHU�WKDQ�LQ�RWKHU�SHULRGV��WKHUHIRUH�RQO\
DYLIDXQDO�ZRUNV� RI� VRPH� ODUJHU� DUHDV�� L�H��� (XURSHDQ� RU
QDWLRQDO�RUQLWKRORJLFDO�DWODVHV��DQG�RUQLWKRORJLFDO�DWODVHV
RI� FLWLHV� ZHUH� FRQVLGHUHG�� 7KH� IUHTXHQF\� RI� WKH� &URZ
RFFXUUHQFH�GXULQJ�EUHHGLQJ�DQG�QRQ�EUHHGLQJ�SHULRG�LQ
XUEDQ� DUHDV� ZDV� HVWLPDWHG� DV� D� SURSRUWLRQ� RI� VRXUFHV
FRQILUPLQJ�VSHFLHV�XUEDQ�SUHVHQFH��$GGLWLRQDOO\��IRU�WKH
H[SODQDWLRQ� RI� XUEDQ� FRQGLWLRQV� LQ� WKH� SDVW� DQG� FURZ�
KXPDQ� LQWHUDFWLRQV��DOVR� VRPH�DUWLVWLF�ZRUNV�ZHUH�FRQ�
VLGHUHG��H�J���ZDOO�SDLQWLQJV� �FDYHV�� IUHVFRV��5RPDQ�JDU�
GHQ�SDLQWLQJV���LOOXPLQDWLRQV�LQ�KDQGZULWLQJV��VFXOSWXUHV
DQG�RWKHU�DQLPDO�LPDJLQDWLRQV�

)URP�WKH�VRXUFHV� WKH� IROORZLQJ�GDWD�ZHUH�H[WUDFWHG�
����RFFXUUHQFH�DQG�VSHFLHV�VWDWXV�LQ�XUEDQ�HQYLURQPHQWV
�EUHHGLQJ�� ZLQWHU� SHULRG��� DQG� ���� WKH� W\SH� RI� FURZ��
KXPDQ� LQWHUDFWLRQ�� )RU� WKH� SXUSRVH� RI� WKLV� VWXG\�� DOO
NLQGV� RI� VPDOO� RU� ODUJH� JURXSV� RI� PDQ�PDGH� EXLOGLQJV
LQKDELWHG� E\� KXPDQV� ZHUH� FRQVLGHUHG� XUEDQ� HQYLURQ�
PHQW��HYHQ�WKRXJK�DQFLHQW�*UHHN�RU�5RPDQ�VHWWOHPHQWV
ZRXOG�SUREDEO\�EH� FODVVLILHG� DV� VXEXUEDQ� DFFRUGLQJ� WR
WKH�QRZDGD\V� VWDQGDUGV��7KH� UHOHYDQW�SRLQW� LQ� GHILQLQJ
XUEDQ� HQYLURQPHQW� ZDV� WKHUHIRUH� V\QWKHWLF� RU� DUWLILFLDO
HQYLURQPHQW� LQ� ZKLFK� FRORQL]LQJ� ZLOG� DQLPDOV� DUH� DW
OHDVW� SDUWO\� XVLQJ� KXPDQ� SURGXFHG� VRXUFHV� DQG� DUH� LQ
IUHTXHQW�FRQWDFWV�ZLWK�KXPDQ�SRSXODWLRQ�

7DE�����+LVWRULFDO�WLPH�SHULRGV�DQG�WKH�OLVW�RI�FRQVLGHUHG�ZULWWHQ�VRXUFHV�IRU�HDFK�SHULRG�
7DE�����'RORàLWHY�]JRGRYLQVNLK�REGRELM�LQ�VH]QDP�SUHJOHGDQLK�YLURY�]D�SRVDPH]QD�REGREMD�

3HULRG 7LPH�IUDPH &RQVLGHUHG�VRXUFHV

$QFLHQW�SHULRG �WK�FHQWXU\�%&����WK�FHQWXU\�$' $ULVWRWHOHV��3OLQLXV��-DVKHPVNL�	�0H\HU��������
)RXIRSRXORV�	�/LWLQDV�������

0LGGOH�$JHV�DQG
5HQDLVVDQFH

�WK�����WK�FHQWXU\ *HVQHU���������$OGURYDQGXV���������-RQVWRQ��������
:LOORXJKE\���������5D\�������

��WK�FHQWXU\ ��WK�FHQWXU\ /LQQDHXV���������������.OHLQ���������.UDPHU��������
%ULVVRQ���������3HQQDQW���������6FRSROL��������

%XIIRQ�������
��WK�FHQWXU\ ��WK�FHQWXU\ 6HLGHQVDFKHU���������������(UMDYHF���������)ULWVFK

��������6DYL���������%UHKP���������*MXUDÊLQ��������
%ODVLXV�HW�DO����������5HLVHU�	�YRQ�)�KUHU��������

5HLVHU�������������������������
��WK�DQG���VW�FHQWXU\ ��������� 3DUVORZ���������0DWYHMHY���������:LWW���������6RYLQF

��������*HLVWHU���������5DERVHH���������6SDGHD
��������&LJQLQL�	�=DSSDUROL���������%LDJLRQL�HW�DO�

��������.X]QLDN���������+DQGULQRV�	�$NULRWLV��������
+RXVWRQ���������%HUQLQL�HW�DO����������7KLEDXOW�	

%RQDFFRUVL���������/XQLDN�HW�DO����������'DQNR�HW�DO�
��������7RPLDORMß�	�6WDZDUF]N\���������%H]]HO�HW�DO�
��������0LKHOLá���������&DLUR�	�)DFRHWWL��������

)HOGQHU�HW�DO����������%HWOHMD�HW�DO����������0DXPDU\
HW�DO��������
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7KH�DQFLHQW�SHULRG���WK�FHQWXU\�%&�WR��WK�FHQWXU\�$'�

5HODWLRQVKLS� EHWZHHQ� FURZV� DQG� KXPDQV� LV� NQRZQ
DOUHDG\� IURP� $QFLHQW� (J\SW� �)RXIRSRXORV� 	� /LWLQDV�
������� &URZV� ZHUH� FRPPRQ� DORQJ� WKH� 1LOH� 5LYHU� DQG
ZHUH�DV� VFDYHQJHUV� LQ� UHJXODU�FRQWDFW�ZLWK�KXPDQV��DO�
WKRXJK�LW�LV�QRW�NQRZQ�ZKHWKHU�WKH\�DOVR�EUHG�LQ�KXPDQ
VHWWOHPHQWV��)RU�WKH�DUHD�RI�6ORYHQLD�DQG�DGMDFHQW�ODQGV�
DQFLHQW�*UHHN��EHWZHHQ��WK�DQG��WK�FHQWXU\�%&��DQG�5R�
PDQ� VRXUFHV� �EHWZHHQ� \HDUV� ���� %&� DQG�$'� ����� DUH
PXFK� PRUH� LPSRUWDQW�� 6RXUFHV� IURP� ERWK� SHULRGV� DUH
UHSRUWLQJ�RQ�UHJXODU�RFFXUUHQFH�RI�FURZV�LQ�XUEDQ�DUHDV
�$ULVWRWHOHV�� 3OLQLXV��� ,Q� DUFKDHRORJLFDO� LQYHVWLJDWLRQV� RI
DQFLHQW�5RPDQ�VHWWOHPHQWV��ERQH�UHPDLQV�RI�WKH�+RRGHG
&URZV�ZHUH�IRXQG��DQG�WKH�VSHFLHV�ZDV�IRXQG�LOOXVWUDWHG
LQ� ZDOO� SDLQWLQJV� WRJHWKHU� ZLWK� RWKHU� FKDUDFWHULVWLFDOO\

V\QDQWURSLF� VSHFLHV��H�J���+RXVH�,WDOLDQ�6SDUURZ� �3DVVHU
GRPHVWLFXV�LWDOLDH�� �-DVKHPVNL� 	� 0H\HU�� ������� 6LPLODU
DV�WKH�5DYHQ��&RUYXV�FRUD[���LW�VHHPV�WKDW�WKH�&URZ�ZDV
D�FRPPRQ�XUEDQ�VSHFLHV�LQ�6RXWKHUQ�(XURSH�LQ�DQFLHQW
WLPHV��9UH]HF�HW�DO����������7KH�KXPDQ�DWWLWXGH�WRZDUGV
WKH� VSHFLHV� LQFOXGHG�SRVLWLYH� DQG�QHJDWLYH�SHUFHSWLRQV�
2Q�RQH�KDQG�WKH�FURZ�ZDV�FRQQHFWHG�WR�ORQJHYLW\��DQG
RQ�WKH�RWKHU�LW�ZDV�D�V\PERO�RI�ZLGRZKRRG��)RXIRSRX�
ORV�	�/LWLQDV��������

�WK�WR���WK�FHQWXU\

7KH�0LGGOH�$JHV�DUH�YHU\�SRRUO\�GRFXPHQWHG��FRQ�
VLGHULQJ�WHFKQRORJLFDO�GHYHORSPHQW�DQG�QDWXUDO�VFLHQFH
NQRZOHGJH� RI� WKH� WLPH�� 7KH� ROGHVW� UHOLDEOH� ZULWWHQ
VRXUFHV� IURP� WKH�DUHD�RI�6RXWKHUQ�(XURSH�GDWH� EDFN� WR
��WK� FHQWXU\�� EXW� LQWHUSUHWDWLRQV� RI� HDUOLHU� WLPHV� DUH
VRPHKRZ�SRVVLEOH� IURP�QXPHURXV� LOOXVWUDWLRQV�� IUHVFRV�

)LJ�����$Q�H[DPSOH�RI�PLQLDWXUH�IURP�%UHYLDULXP�*ULPDQL��D�PDQXVFULSW�PDGH�LQ�%HOJLXP
EHWZHHQ�\HDUV������DQG�������LV�LQGLFDWLQJ�UHJXODU�RFFXUUHQFH�RI�+RRGHG�&URZV�LQ�KXPDQ�VHWWOHPHQWV�

6O�����3ULPHU�PLQLDWXUH�L]�URNRSLVD�%UHYLDULXP�*ULPDQL��L]GHODQHJD�Y�%HOJLML�PHG�OHWL
�����LQ�������QDND]XMH�QD�UHGQR�SRMDYOMDQMH�VLYH�YUDQH�Y�QDVHOMLK�
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PLQLDWXUHV�� UHOLHIV�� KHUDOGLF� V\PEROV� HWF�� �:LHW� HW� DO��
������� )URP� WKH� WHUULWRU\� RI� 6ORYHQLD�� WKH� LPDJH� RI� WKH
&URZ�LV�NQRZQ�IURP�WKH�FRDW�RI�DUPV�RI�9UDQVNR��ZKLFK
RULJLQDWHV� IURP� ��WK� FHQWXU\�� 7KH� LPDJHV� RI� &URZV� FDQ
DOVR�EH� IRXQG� LQ� WKH�+UDVWRYOMH�FKXUFK� IUHVFRV�PDGH� LQ
����� �=DGQLNDU�� ������� EXW� WKHVH� LPDJHV� DUH� TXLWH� XQ�
FOHDU��0RUH�DFFXUDWH�DUH�LPDJHV�LQ�PLQLDWXUHV�RI�PDQX�
VFULSWV�� ,Q� WKH� %HOJLDQ�PDQXVFULSW� %UHYLDULXP� *ULPDQL�
ZULWWHQ�EHWZHHQ������DQG�������LW�LV�FOHDUO\�VKRZQ�WKDW
&URZV�ZHUH� IROORZLQJ� KXPDQV� LQ� WKH� ILHOGV� DQG� VHWWOH�
PHQWV��)LJ������:DOWKHU�	�:ROI��������

,Q�WKH�ODWH�0LGGOH�$JH�DQG�5HQDLVVDQFH�SHULRGV�� WKH
&URZV�ZHUH� FRPPRQ� EUHHGLQJ� ELUGV� LQ� XUEDQ� DUHDV� RI
(XURSH� �*HVQHU�� ������ $OGURYDQGXV�� ������ -RQVWRQ�
������:LOORXJKE\���������%HVLGH�VHWWOHPHQWV�WKH�&URZV
ZHUH�YHU\�FRPPRQ�DOVR�RQ�DJULFXOWXUDO� ODQG��DQG� ODUJH
IORFNV�IUHTXHQWO\�JDWKHUHG�DW�UXEELVK�GXPSV��DQG�DW�ULYHU
DQG�VHD�VKRUHV��$OGURYDQGXV��������-RQVWRQ���������7KH
KXPDQ� VHWWOHPHQWV� LQ� WKH� 5HQDLVVDQFH�ZHUH� LQ� JHQHUDO
DWWUDFWLYH�WR�VFDYHQJHU�ELUGV��EHVLGH�&URZV�DOVR�5DYHQV�
(J\SWLDQ� 9XOWXUHV� �1HRSKURQ� SHUFQRSWHUXV�� DQG� %ODFN
.LWHV� �0LOYXV� PLJUDQV�� �$OGURYDQGXV�� ������ -RQVWRQ�
������� 7KH� ODVW� WZR� VSHFLHV� DUH� QRZDGD\V� DEVHQW� IURP
(XURSHDQ�FLWLHV��EXW�WKH�5DYHQ�DQG�&URZ�DUH�UHFRORQL]�
LQJ�XUEDQ�DUHDV��+RXVWRQ��������9UH]HF�HW�DO���������� ,W
LV� GRFXPHQWHG� WKDW� &DUULRQ�&URZV� LQFUHDVHG� JUHDWO\� LQ
(QJODQG�LQ�WKH�WLPH�RI�+HQU\�9,,,��������������DQG�WKDW
FURZV�KDG�EHHQ�H[WLUSDWHG�IRU�WKH�IROORZLQJ�WHQ�\HDUV�DW
WKH� OHDVW� �3HQQDQW�� ������� 2WKHUZLVH�� WKHUH� DUH� QR� UH�
SRUWV�RQ�&URZ�H[WHUPLQDWLRQ�IURP�RWKHU�SDUWV�RI�(XURSH
IURP�WKLV�SHULRG�

��WK�FHQWXU\

,Q� ��WK� FHQWXU\�� WKH� &URZ� ZDV� GLVWULEXWHG� RYHU� WKH
ZKROH� (XURSH� �/LQQDHXV�� ������� +RZHYHU�� WKHUH� ZHUH
UHPDUNDEOH� FKDQJHV� FRQVLGHULQJ� WKH� VSHFLHV� XUEDQ� RF�
FXUUHQFH��,Q�WKH�SXEOLVKHG�VWXGLHV�IURP���WK�FHQWXU\��WKH
&URZ�ZDV�QR�ORQJHU�FRQVLGHUHG�DV�DQ�XUEDQ�EUHHGHU��EXW
DV� D� FRPPRQ� EUHHGHU� RI� ILHOGV�� PHDGRZV�� IRUHVWV� DQG
PRQWDQH�DUHDV� �/LQQDHXV��������.UDPHU��������%ULVVRQ�
������3HQQDQW��������6FRSROL���������2QO\�LQ�ZLQWHU�WKH
ELUGV� DJJUHJDWHG� LQ� IORFNV�ZKLFK� FDPH� QHDU� WKH� VHWWOH�
PHQWV��.UDPHU��������6FRSROL��������%XIIRQ���������7KH
PRVW� SUREDEOH� FDXVH� IRU� WKLV� FKDQJH� ZDV� DQ� LQWHQVLYH
KXPDQ� SHUVHFXWLRQ� RI� WKH� FRUYLG� DQG� UDSWRU� VSHFLHV�
ZKLFK� IRU� H[DPSOH� GUDVWLFDOO\� UHGXFHG� DOVR� WKH� 5DYHQ
SRSXODWLRQ� LQ� (XURSH� �9UH]HF� HW� DO��� ������� 7KH� &URZ
UHPDLQHG� D� FRPPRQ� VSHFLHV� LQ� (XURSH�� EXW� UHWUHDWHG
IURP�IRUPHU�EUHHGLQJ�SODFHV�LQ�XUEDQ�DUHDV�

��WK�FHQWXU\

6LPLODUO\� DV� LQ� ��WK� FHQWXU\�� WKH�&URZV�ZHUH� DEVHQW
IURP� WKH� XUEDQ� DUHDV� DW� WKH� EHJLQQLQJ� RI� ��WK� FHQWXU\�

EXW� RFFXUUHG� WKHUH� PRUH� IUHTXHQWO\� LQ� ZLQWHU� WLPH� �(U�
MDYHF��������)ULWVFK��������%ODVLXV�HW�DO����������7KH�ILUVW
XUEDQ� FRORQLVDWLRQV� ZHUH� UHFRUGHG� DW� WKH� HQG� RI� WKH
FHQWXU\� �%UHKP�� ������� DOVR� LQ� 6ORYHQLD� DQG� DGMDFHQW
FRXQWULHV� �5HLVHU�� ������ ������� EXW� WKHVH� FRORQLVDWLRQV
ZHUH�QRW�DV�UDSLG�DQG�SHUPDQHQW�DV�ODWHU�RQHV�DW�WKH�HQG
RI� ��WK� FHQWXU\�� $OWKRXJK� HYHQ� QDWXUDOLVWV� LQ� WKDW� WLPH
VXSSRUWHG�LQWHQVLYH�H[WHUPLQDWLRQ�RI�UDSWRULDO�SHVWV��L�H��
WKH� 5DYHQ� �9UH]HF� HW� DO��� ������� DW� OHDVW� WKH� +RRGHG
&URZ� ZDV� WUHDWHG� LQ� D� PRUH� SRVLWLYH� PDQQHU�� 'HVSLWH
WKH� GDPDJH�FURZV�GLG� IURP� WLPH� WR� WLPH�RQ� WKH� ILHOGV�
WKH\�ZHUH�UHJDUGHG�DV�XVHIXO�GXH� WR� WKHLU�KDELW�RI� IHHG�
LQJ� RQ� GLIIHUHQW� SHVW� LQVHFWV� �(UMDYHF�� ������ *MXUDÊLQ�
������

��WK�DQG���VW�FHQWXU\

,Q���WK�FHQWXU\��&URZV�UDSLGO\�FRORQLVHG�XUEDQ�DUHDV�
7KH� SURFHVV� VWDUWHG� DOUHDG\� DW� WKH� HQG� RI� ��WK� FHQWXU\
�+RXVWRQ�� ������� ,Q� 3RODQG�� IRU� H[DPSOH�� WKH� FRORQLVD�
WLRQ�VWDUWHG�LQ������LQ�:DUV]DZD��IROORZHG�LQ�3R]QDQ�LQ
������ LQ�:URFODZ� LQ� ������ LQ� .UDNRZ� LQ� ����� DQG� LQ
FLWLHV�DW�WKH�%DOWLF�6HD�VKRUH�LQ�WKH�����WLHV��7RPLDORMß�	
6WDZDUF]N\�� ������� %XW� WKH� FRORQLVDWLRQ� UDWH� ZDV� QRW
HTXDO� DURXQG� (XURSH�� ,Q� VRPH� FRXQWULHV�� WKHUH�ZDV� QR
XUEDQ�SRSXODWLRQ� LQ� WKH���V��H�J���0DWYHMHY��������7KL�
EDXOW� 	� %RQDFFRUVL�� ������� DQG� EUHHGLQJ� GHQVLWLHV� RI
&URZV� WRGD\� DUH� VWLOO� GLIIHUHQW� EHWZHHQ� FLWLHV� �7DE�� ���
7KH� ODVW� LV� SUREDEO\� GXH� WR� GLIIHUHQW� HFRORJLFDO� FRQGL�
WLRQV�� L�H��� IRRG� DYDLODELOLW\�� VL]H� RI� QRQ�XUEDQ� SRSXOD�
WLRQV� LQ� WKH� VXUURXQGLQJ�� LQWHQVLW\� RI� SURVHFXWLRQ� HWF�
&RPSDUHG� WR�0LGGOH�(XURSH��GHQVLWLHV� LQ�6RXWKHUQ�DQG
1RUWKHUQ�(XURSH�DUH�ORZHU��VLQFH�WKH�XUEDQ�FRORQLVDWLRQ
WKHUH� LV� D� IDLUO\� UHFHQW� HYHQW� �7DE�� ��� �9XRULVDOR� HW� DO��
������� ,Q� 6ORYHQLD�� XUEDQ� EUHHGLQJ�+RRGHG� &URZV� DUH
QRZDGD\V�NQRZQ�IRU�WKH�PDMRULW\�RI�FLWLHV��QDPHO\�1RYD
*RULFD�� .UDQM�� /MXEOMDQD�� 'RPÌDOH�� .RáHYMH�� 1RYR
PHVWR�� &HOMH�� 3WXM�� 6ORYHQVND� %LVWULFD��0DULERU��0XUVND
6RERWD�� EXW� ORFDOO\� VWLOO� DEVHQW� LQ� VRPH�� H�J��� ËDOHF�
6ORYHQM� *UDGHF�� 9HOHQMH�� 6ORYHQVNH� .RQMLFH� �9RJULQ�
������0LKHOLá��������'2336��XQSXEO��GDWD�RI�1HZ�2U�
QLWKRORJLFDO�$WODV�RI�6ORYHQLD�IRU�WKH�SHULRG������������
+RZHYHU��DFFRUGLQJ�WR�WKH�SXEOLVKHG�REVHUYDWLRQV�IURP
/MXEOMDQD�DQG�VRPH�1(�6ORYHQLDQ�FLWLHV�� LW�FDQ�EH�FRQ�
FOXGHG� WKDW� UDSLG� XUEDQ� FRORQL]DWLRQ� RI� WKH� +RRGHG
&URZ� KDG� KDSSHQHG� UHODWLYHO\� UHFHQWO\� LQ� 6ORYHQLD�
VWDUWLQJ�SUREDEO\�QRW�EHIRUH� WKH�����WLHV�RI���WK� FHQWXU\
�6RYLQF�� ������9RJULQ�� ������� ,Q� JHQHUDO�� IXUWKHU� XUEDQ
FRORQLVDWLRQ� LQ� (XURSH� LV� H[SHFWHG� WR� WDNH� SODFH� HVSH�
FLDOO\� LQ� 6RXWKHUQ�DQG�1RUWKHUQ�(XURSH� VLQFH� H[SHFWHG
FOLPDWLF� FKDQJHV� DUH� QRW� JRLQJ� WR� GUDVWLFDOO\� LQIOXHQFH
WKH�&URZ�SRSXODWLRQ�LQ�(XURSH��+XQWOH\�HW�DO���������
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7DE�����2YHUYLHZ�RI�EUHHGLQJ�GHQVLWLHV�RI�&URZV��+RRGHG�&RUYXV�FRUQL[�DQG�&DUULRQ�&URZ�&��FRURQH��LQ�VHOHFWHG
(XURSHDQ�FLWLHV�
7DE�����3UHJOHG�JQH]GLWYHQLK�JRVWRW�YUDQ��VLYH�&RUYXV�FRUQL[�LQ�àUQH�YUDQH�&��FRURQH�Y�L]EUDQLK�HYURSVNLK�PHVWLK�

6WDWH &LW\ 6HDUFKHG
DUHD��KD�

&URZ
�VXE�VSHFLHV

'HQVLW\��SDLUV
SHU����KD�

6RXUFH

6ORYHQLD /MXEOMDQD
 ��� FRUQL[ ��������� 0LKHOLá�������
6ORYHQLD 0DULERU ��� FRUQL[ ���� 9RJULQ�������
6ORYHQLD &HOMH �� FRUQL[ ���� 9RJULQ�������
6ORYHQLD 3WXM �� FRUQL[ ���� 9RJULQ�������
6ORYHQLD 6ORYHQVND�%LVWULFD �� FRUQL[ ���� 9RJULQ�������
,WDO\ 1DSROL ����� FRUQL[ ����� 6SDGHD�������
,WDO\ 5RPD ����� FRUQL[ ���� &LJQLQL�	�=DSSDUROL�������
,WDO\ 6SH]LD ���� FRUQL[ ���� %LDJLRQL�HW�DO��������
,WDO\ 3DYLD ���� FRUQL[ ��������� %HUQLQL�HW�DO��������
,WDO\ %HUJDPR ���� FRUQL[ ��������� &DLUR�	�)DFRHWWL�������
*HUPDQ\ :�%HUOLQ ����� FRUQL[ ��������� :LWW�������
%HOJLXP %UX[HOOHV ����� FRURQH ��������� 5DERVHH�������
3RODQG :DUV]DZD ����� FRUQL[ ��������� /XQLDN�HW�DO��������
3RODQG *OLZLF ����� FRUQL[ ��������� %HWOHMD�HW�DO��������
3RODQG /HV]QD ���� FRUQL[ ��������� .X]QLDN�������


�,Q�/MXEOMDQD�RQO\�WKH�DUHD�RI�FLW\�SDUN�7LYROL�ZDV�VXUYH\HG�DQG�QRW�WKH�XUEDQ�FLW\�FHQWUH�

�9�/MXEOMDQL�MH�ELO�XSRÊWHYDQ�VDPR�SUHGHO�PHVWQHJD�SDUND�7LYROL�LQ�QH�XUEDQR�VUHGLÊáH�PHVWD�

&21&/86,21

$V�DQ�XUEDQ�EUHHGLQJ�ELUG��WKH�&URZ�ZDV�NQRZQ�DO�
UHDG\�LQ�DQFLHQW�WLPHV��7KHUHIRUH��UHFHQW�FRORQLVDWLRQV�RI
WKH�FLWLHV�E\�WKH�VSHFLHV�DFURVV�(XURSH�DUH�QRW�GXH�WR�WKH
DFWXDO�HFRORJLFDO�RU� EHKDYLRXUDO� FKDQJHV� RI� WKLV� KLJKO\
DGDSWDEOH� VSHFLHV�� ,W� LV� VLPSO\� D� UHFRORQLVDWLRQ� SURFHVV
RI� EUHHGLQJ� DUHDV� DEDQGRQHG� LQ� WKH� SDVW� GXH� WR� KHDY\
KXPDQ�SHUVHFXWLRQ��$OWKRXJK�WKHUH�LV�QR�KLVWRULFDO�GDWD
DYDLODEOH� WR� HVWLPDWH� SRSXODWLRQ� G\QDPLF� RI� WKH� &URZ�
LWV�XUEDQ�SUHVHQFH�FRXOG�EH� XVHG� DV� DQ� LQGLFDWRU� RI� LWV
SDVW� SRSXODWLRQ� VWDWXV�� 8UEDQ� DUHDV� DUH� VXERSWLPDO
KDELWDW�RI�WKH�&URZ��5LFKQHU���������,Q�JHQHUDO��WKH�VSH�
FLHV� ILUVW� GLVDSSHDUV� IURP� VXERSWLPDO� KDELWDWV� ZKHQ� LWV
SRSXODWLRQ� GHFOLQHV� �%HJRQ� HW� DO��� ������� 0RVW� RI� WKH
UHIHUHQFHV�LQFOXGHG�LQ�WKLV�VWXG\�TXRWH�WKDW�WKH�&URZ�KDV
EHHQ�D�FRPPRQ�DQG�DEXQGDQW�ELUG� WKURXJKRXW� WKH�KLV�
WRU\�� +RZHYHU�� WKH� VSHFLHV� DEVHQFH� IURP� XUEDQ� DUHDV�
HVSHFLDOO\�LQ���WK�DQG���WK�FHQWXU\��)LJ������LQGLFDWH�ODUJH
SRSXODWLRQ�GHFOLQH�LQ�WKLV�SHULRG��ZKHQ�DOVR�SRSXODWLRQV
RI� RWKHU� FRUYLGV�� H�J��� WKH� 5DYHQ�� GHFOLQHG� GUDVWLFDOO\
�*ODQGW��������9UH]HF�HW�DO����������(YHQ�LQ�ZLQWHU�WLPH
&URZV�ZHUH� IDU� OHVV� IUHTXHQW� LQ� VHWWOHPHQWV� GXULQJ� ��WK

DQG���WK�FHQWXU\��)LJ������,Q���WK�FHQWXU\�PRUH�QDWXUDOLVW
ZULWHUV� FDOOHG� DJDLQVW� FURZ� H[WHUPLQDWLRQ�� VHHLQJ� WKH
VSHFLHV� DV� DQ� HIILFLHQW� LQVHFW� SHVW� SUHGDWRU� RQ� DJULFXO�
WXUDO� ODQG�� $OUHDG\� DW� WKH� HQG� RI� ��WK� FHQWXU\�� WKH
UHFRORQLVDWLRQ�RI�XUEDQ�DUHDV�EHJDQ�DQG�LV�VWLOO�FRQWLQX�
LQJ� QRZDGD\V� �)LJ�� ����:KDW� FRQWULEXWHG� WR� WKH� KLJKHU

)LJ�� ��� 6WDWXV� RI�+RRGHG� DQG� &DUULRQ� &URZV� LQ� XUEDQ
DUHDV� RI� (XURSH� LQ� GLIIHUHQW� KLVWRULFDO� SHULRGV� �WKH
0LGGOH� $JH� SHULRG� LV� QRW� LQFOXGHG� GXH� WR� WKH� ODFN� RI
UHOHYDQW�ZULWWHQ� VRXUFHV���7KH� IUHTXHQF\�RI� VSHFLHV�RF�
FXUUHQFH� LQ� EUHHGLQJ� �EODFN� EDU�� DQG� ZLQWHU� �QRQ�
EUHHGLQJ��ZKLWH�EDU��VHDVRQ�LV�HVWLPDWHG�DV�D�SURSRUWLRQ
RI�H[DPLQHG�VRXUFHV��VHH�7DEOH���IRU�WKH�OLVW��SHU�SHULRG�
6O�� ��� 6WDWXV� VLYH� LQ�àUQH� YUDQH� Y� XUEDQLK� SUHGHOLK� (Y�
URSH�Y� UD]OLàQLK�]JRGRYLQVNLK�REGREMLK� �REGREMH� VUHG�
QMHJD�YHND�QL�YNOMXàHQR�]DUDGL�SRPDQMNDQMD�UHOHYDQWQLK
SLVQLK� YLURY��� 3RJRVWRVW� SRMDYOMDQMD� YUVWH� Y� REGREMX
JQH]GLWYH��àUQ�VWROSHF��LQ�SUH]LPRYDQMD��NR�QL�UD]PQR�
ËHYDQMD��EHO� VWROSHF�� MH� RFHQMHQD� VNR]L� GHOHË�REUDYQD�
YDQLK� YLURY� �JOHM� 7DEHOR� �� ]D� VH]QDP�� Y� SRVDPH]QHP
REGREMX�
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XUEDQ� FRORQLVDWLRQ� UDWH� LQ� WKH� ODVW� GHFDGHV� LV� QRW� RQO\
ORZHU� LQWHQVLW\�RI�SHUVHFXWLRQ�EXW�DOVR�RWKHU�KXPDQ� LQ�
IOXHQFHG� HQYLURQPHQWDO� IDFWRUV�� H�J��� LQFUHDVHG� IRRG
VRXUFHV�DW� UXEELVK�GXPSV� �0H\HU�HW�DO���������DQG� ORZ
SRSXODWLRQV�RI�PDLQ�FURZ�SUHGDWRUV��L�H���*RVKDZN� �$F�
FLSLWHU�JHQWLOLV��DQG�3HUHJULQH�)DOFRQ��)DOFR�SHUHJULQXV��

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

7KH� UHVHDUFK� ZDV� FRQGXFWHG� DV� SDUW� RI� WKH� SURMHFW
�%LUG�DWODV�RI�/MXEOMDQD���$WODV�SWLF�0HVWQH�REáLQH�/MXE�
OMDQD���IRXQGHG�E\�WKH�&LW\�RI�/MXEOMDQD�� ,�ZRXOG�OLNH�WR
WKDQN� 7RPDÌ� 0LKHOLá� �'2336�%LUG/LIH� 6ORYHQLD��� WKH
FRRUGLQDWRU� RI� 1HZ� 2UQLWKRORJLFDO� $WODV� RI� 6ORYHQLD
�12$*6���IRU�SURYLGLQJ�GDWD�RQ�UHFHQW�FURZ�SRSXODWLRQV
LQ�6ORYHQLDQ� FLWLHV�� -DQH]�*UHJRUL� KHOSHG�PH� VHDUFKLQJ
IRU� VRPH� ROGHU� OLWHUDWXUH�� ,� DP� JUDWHIXO� WR� 'U� 'DYRULQ
7RPH� IRU�KLV�YDOXDEOH�FRPPHQWV�RQ� WKH�HDUOLHU�GUDIW� RI
WKH�PDQXVFULSW�
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6LYD��&RUYXV�FRUQL[��LQ�ßUQD�YUDQD��&RUYXV�FRURQH��VWD�ELOL�]HOR�UD]ÈLUMHQL�HYURSVNL�YUVWL�ÊH�Y�REGREMX�VSRGQMHJD
SOHLVWRFHQD�SUHG�YHßMR�ßORYHÈNR�NRORQL]DFLMR��*UH�]D�HQR�WLVWLK�DYWRKWRQLK�YUVW��NL�VR�VH�XVSHOH�QDVHOLWL�WXGL�Y�XUEDQD
LQ�RG�ßORYHND� VSUHPHQMHQD�RNROMD��ÈH�SRVHEHM� LQWHQ]LYQR�Y�]DGQMHP�VWROHWMX��&LOM�SULßXMRßH� ÈWXGLMH� MH�ELO�XJRWRYLWL
VSUHPHPEH� VWDWXVD�XUEDQH�SRSXODFLMH�YUVWH� Y� SUHWHNORVWL� ]QRWUDM� SHWLK� ]JRGRYLQVNLK� REGRELM��9� WD� QDPHQ� MH� DYWRU
]EUDO�LQ�SUHJOHGDO�UHOHYDQWQH�SLVQH�YLUH�R�ELRORJLML�LQ�HNRORJLML�YUVWH�]D�SRVDPH]QD�REGREMD�RG�DQWLNH�SD�GR�GDQHV�V
SRVHEQLP�SRXGDUNRP�QD�GRJDMDQMX�Y�6ORYHQLML��,]�YLURY�MH�XJRWDYOMDO�VWDWXV�LQ�SRJRVWRVW�SRMDYOMDQMD�YUDQH�Y�XUEDQLK
RNROMLK� Y� JQH]GLWYHQHP� LQ� ]LPVNHP� REGREMX� WHU� RGQRV� OMXGL� GR� YUVWH�� .RW� XUEDQD� JQH]GLOND� MH� ELOD� VLYD� YUDQD
SR]QDQD�ÊH�Y�REGREMX�DQWLNH��3UDY�WDNR�MH�ELOD�YUVWD�Y�REGREMX�VUHGQMHJD�YHND�LQ�UHQHVDQVH�SRJRVWD�JQH]GLOND�Y�WDN�
UDWQLK�PHVWLK� VNXSDM�]�QHNDWHULPL�GUXJLPL�PUKRYLQDUVNLPL�SWLFDPL�NRW� VR�NURNDU� �&RUYXV�FRUD[��� HJLSWRYVNL� MDVWUHE
�1HRSKURQ�SHUFQRSWHUXV�� LQ�ßUQL�ÈNDUQLN� �0LOYXV�PLJUDQV���*OHGH�QD�YLUH�MH�ELOD�YUDQD��VLYD�LQ�ßUQD�YUDQD��Y�(YURSL
VSORÈQR�UD]ÈLUMHQD�YUVWD�WXGL�Y�����VWROHWMX��YHQGDU�SD�VR�XUEDQH�SRSXODFLMH�Y� WHP�REGREMX� L]JLQLOH�� -DWH�YUDQ�VR�VH
QDVHOMHP�SULEOLÊHYDOH�OH�Y�]LPVNHP�ßDVX��5D]ORJ�]D�VSUHPHPER�LQ�SRSXODFLMVNL�XSDG�MH�QDMYHUMHWQHMH�LQWHQ]LYQR�SUH�
JDQMDQMH�YUDQ�LQ�XMHG��NL�VR�MLK�Y�����LQ�ÈH�Y�����VWROHWMX�LPHOL�]D�YHOLNH�ÈNRGOMLYFH��ÇHOH�NRQHF�����VWROHWMD�VH�MH�JOH�
GDQMH�YVDM�QD�VLYR�YUDQR�VSUHPHQLOR�Y�SR]LWLYQR�VPHU��VDM�VR�Y�SWLFL�SUHSR]QDOL�NRULVWQHJD�SRNRQßHYDOFD�ÈNRGOMLYHJD
PUßHVD�QD�SROMLK��7DNR�VR�ELOH�ÊH�NRQHF�����VWROHWMD�]DEHOHÊHQH�SUYH�UHNRORQL]DFLMH�YUDQ�Y�XUEDQLK�RNROMLK�SR�(YURSL�
5HNRORQL]DFLMD�VH�MH�QDWR�QDGDOMHYDOD�ÈH�Y�����VWROHWMX�LQ�SRWHND�ÈH�GDQHV��ÈH�SRVHEHM�LQWHQ]LYQR�QD�REPRßMX�6UHGQMH
(YURSH��9�6ORYHQLML�MH�QDVHOMHYDQMH�VLYLK�YUDQ�Y�PHVWD�GRNDM�QRYRGREHQ�SRMDY��ßH�RGPLVOLPR�SRVDPH]QH�]DEHOHÊHQH
SRVNXVH�NRQHF�����VWROHWMD��*OHGH�QD�REMDYOMHQD�RSD]RYDQMD�L]�QHNDWHULK�VORYHQVNLK�PHVW�QDM�EL�VH�SRVSHÈHQD�NROR�
QL]DFLMD�XUEDQHJD�RNROMD�SUL�QDV�]DßHOD�ÈHOH�Y����WLK�OHWLK�����VWROHWMD��*OHGH�QD�SRSXODFLMVNH�WUHQGH�MH�SULßDNRYDWL�
GD�VH�ER�UHNRORQL]DFLMD�PHVW�Y�SULKRGQRVWL�LQWHQ]LYQHMH�QDGDOMHYDOD�QD�REPRßMX�VHYHUQH�LQ�MXÊQH�(YURSH��.�SRYHßDQL
VWRSQML�NRORQL]DFLMH�PHVW�SD�YHUMHWQR�QL�SULVSHYDOR�OH�]PDQMÈHYDQMH�SUHJDQMDQMD�YUVWH��SDß�SD�WXGL�GUXJL�HNRORÈNL�GH�
MDYQLNL��NL�VR�SRVOHGLFD�GHORYDQMD�ßORYHND��QSU��YHßMD�GRVWRSQRVW�SUHKUDQVNLK�YLURY��VPHWLÈßD��LQ�]DUDGL�SUHJDQMDQMD�Y
QHGDYQL�SUHWHNORVWL�QLÊMH�SRSXODFLMH�JODYQLK�YUDQMLK�SOHQLOFHY�

.OMXÞQH�EHVHGH��&RUYXV�FRUQL[��&RUYXV�FRURQH��XUEDQD�SRSXODFLMD��]JRGRYLQVND�DQDOL]D��(YURSD��6ORYHQLMD
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$OGURYDQGXV�� 8�� �������� 2UQLWKRORJLDH� KRF� HVW� GH
DYLEYV� KLVWRULDH� /LEUL� ;,,�� $SXG�1LFRODXP� 7HEHOGLQXP�
����S�
$ULVWRWHOHV�� +LVWRULD� DQLPDOLXP�� �7UDQVODWLRQ�� '
$UF\
:HQWZRUWK� 7KRPSVRQ��� KWWS���SHQHORSH�XFKLFDJR�HGX�
DULVWRWOH�KLVWDQLPDOV��KWPO
%HJRQ��0���&��5��7RZQVHQG�	�-��/��+DUSHU���������(FR�
ORJ\��%ODFNZHOO�3XEOLVKLQJ��2[IRUG������S�
%HLVVLQJHU��6��5��	�'��5��2VERUQH���������(IIHFWV�RI�XU�
EDQL]DWLRQ� RQ� DYLDQ� FRPPXQLW\� RUJDQL]DWLRQ�� &RQGRU�
����������
%HUQLQL�� )���0��'LQHWWL�� $��*DULEROGL�� *��0DWHVVL� 	�*�
5RJQRQL���������$WODQWH�GHJOL�8FFHOOL�QLGLILFDQWL�D�3DYLD�
/,38��3DYLD������S�
%HWOHMD�� -��� 3�� &HPSXOLN�� =�� &KUXO�� 7�� *URFKRZVNL�� 0�
2VWDQVNL��*��6FKQHLGHU�	�'��6]ODPD���������$WODV�RI�WKH
EUHHGLQJ� ELUGV� RI�*OLZLFH�� GLVWULEXWLRQ� DQG� QXPEHUV� LQ
WKH� SHULRG� ����������� $QQDOV� RI� WKH� 8SSHU� 6LOHVLDQ
0XVHXP�LQ�%\WRP��1DWXUDO�+LVWRU\�1R����������S�
%H]]HO��(���,��*HLHUVEHUJHU��*��YRQ�/RVVRZ�	�5��3IHLIHU
��������%UXWY{JHO�LQ�%D\HUQ��9HUODJ�(XJHQ�8OPHU��6WXWW�
JDUW������S�
%LDJLRQL��0���6��&RSSR��0��'LQHWWL�	�(��5RVVL���������/D
FRQVHUYD]LRQH�GHOOD�ELRGLYHUVLWD
�QHO�FRPXQH�GHOOD�6SH�
]LD��/,38��6SH]LD������S�
%ODVLXV��5���:��%ODVLXV��5��%XUL��6��&KHUQHO�YRQ�&KHUQHO�
KD]D��&��'HLFKOHU��/��YRQ�)}KUHU��%��*HLVOHU��$��*LUWDQ�
QHU��$��*RHULQJ��)��*UDERZVN\��(��+DUWHUW��)��+HOP��&�
5��+HQQLFNH��2��.OHLQVFKPLGW��-��*��.HXOHPDQV��2��.R�
HSHUW�� 3�� /HYHUN}KQ�� 2�� YRQ� /xZLV� RI� 0HQDU�� (�� GH
0DHV��:��0DUVFKDOO��3��0}OOHU�.DHPSII��6��YRQ�1HFVH\�
-��YRQ�3OH\HO��2��5HLVHU��(��5H\��$��5HLFKHUW��-��5KDPP�
-�� 5RKZHGHU�� 2�� YRQ� 5LHVHQWKDO�� -�� $�� 6DQGPDQ�� 2�
7DVFKHQEHUJ�� -�� 7KLHQHPDQQ�� 9�� 5�� YRQ� 7VFKXVL� ]X
6FKPLGKRIIHQ�� -�� YRQ�:DQJHOLQ�� '�� )��:HLQODQG� 	� +�
:XUP� �������� 1DXPDQQ�� 1DWXUJHVFKLFKWH� GHU� 9{JHO
0LWWHOHXURSDV��)U��(XJHQ�.{KOHU��*HUD������S�
%RHY��=����������$YLDQ�5HPDLQV�IURP�DQ�(DUO\�1HROLWKLF
6HWWOHPHQW�RI�6ODWLQD� �3UHVHQW�6RILD�&LW\��%XOJDULD���$FWD
=RRO��%XOJDULFD��������������
%UHKP��$��(�� ��������%UHKPV�7KLHUOHEHQ��'LH�9{JHO����
%G��%LEOLRJUDSKLVFKHQ�,QVWLWXWV��/HLS]LJ�
%ULVVRQ�� $�� '�� �������� 2UQLWKRORJLD�� 7RPXV� ,�� 7KHR�
GRUXP�+DDN��/XJXQGL�%DWDYRUXP������S�
%XIIRQ��2����������1DWXUJHVFKLFKWH�GHU�9{JHO�����%G��)�
$��6FKUlPELV��%U�QQ������S�
&DLUR�� (��	�5�� )DFRHWWL� �������� $WODQWH� GHJOL� XFFHOOL� GL
%HUJDPR��5LY��0XV��&LY��6FL��1DW���(QULFR�&DIIL���9RO�����
����S�
&LJQLQL��%��	�0��=DSSDUROL���������$WODQWH�GHJOL�XFFHOOL
QLGLILFDQWL�D�5RPD��)UDWHOOL�3DORPEL��5RPD������S�
&URRNV��.��5���$��9��6XDUH]�	�'��7��%ROJHU���������$YLDQ
DVVHPEODJHV�DORQJ�D�JUDGLHQW�RI�XUEDQL]DWLRQ�LQ�D�KLJKO\
IUDJPHQWHG�ODQGVFDSH��%LRO��&RQVHUY����������������

'DQNR��Æ���$��'DURORYD�	�$��.ULÇWLQ��HGV�����������%LUGV
GLVWULEXWLRQ�LQ�6ORYDNLD��9('$��%UDWLVODYD������S�
(POHQ�� -�� 7�� �������� $Q�XUEDQ�ELUG� FRPPXQLW\� LQ� 7XF�
VRQ�� $UL]RQD�� GHULYDWLRQ�� VWUXFWXUH�� UHJXODWLRQ�� &RQGRU�
������������
(UMDYHF��)����������'RPDáH�LQ�WXMH�ÌLYDOL�Y�SRGREDK��,,,�
GHO�� 3WLFH�� ,�� VQRSLá�� 6ORY�� YHáHUQLFH� ;;,,�� ]YH]HN�� &H�
ORYHF������S�
(YDQV��.��/���.��-��*DVWRQ��$��&��)UDQW]��0��6LPHRQL��6��3�
6KDUS�� $�� 0F*RZDQ�� '�� $�� 'DZVRQ�� .�� :DODV]�� -�
3DUWHFNH��7��%XUNH�	�%��-��+DWFKZHOO���������,QGHSHQG�
HQW�FRORQL]DWLRQ�RI�PXOWLSOH�XUEDQ�FHQWUHV�E\�D�IRUPHUO\
IRUHVW�VSHFLDOLVW�ELUG�VSHFLHV��3URF��5��6RF��/RQG��%������
����������
)HOGQHU�� -��� 3�� 5DVV�� :�� 3HWXWVFKLQJ�� 6�� :DJQHU�� *�
0DOOH�� 5�� .�� %XVFKHQUHLWHU�� 3�� :LHGQHU� 	� 5�� 3UREVW
��������$YLIDXQD�.lUQWHQV��'LH�%UXWY{JHO��1DWXUZLVVHQ�
VFKDIWOLFKHU�9HUHLQ�I�U�.lUQWHQ��.ODJHQIXUW������S�
)ULWVFK��$�� ��������1DWXUJHVFKLFKWH�GHU�9{JHO�(XURSD¤V�
9HUODJ�GHV�9HUIDVVHUV��3UDJ������S�
)RXIRSRXORV�� -��	�1��/LWLQDV���������&URZV�DQG�5DYHQV
LQ�WKH�0HGLWHUUDQHDQ��WKH�1LOH�9DOOH\��*UHHFH�DQG�,WDO\�
DV�3UHVHQWHG�LQ�WKH�$QFLHQW�DQG�0RGHUQ�3URYHUELDO�/LWH�
UDWXUH��%XOO��$P��6RF��3DS\URORJLVWV�����������
*HLVWHU�� ,�� �������� 2UQLWRORÊNL� DWODV� 6ORYHQLMH�� '=6�
/MXEOMDQD������S�
*HVQHU��&����������+LVWRULDH�$QLPDOLYP��/LEHU�,,,��7LJYUL
DSYG�&KULVWRSK��)URVFKRYHUYP������S�
*MXUDÇLQ��6����������3WLFH��0DWLFD�+UYDWVND��=DJUHE�����
S�
*ODQGW�� '�� �������� 'HU� .RONUDEH�� ��� $XIODJH�� $8/$�
9HUODJ�*PE+��:LHEHOVKHLP������S�
+DQGULQRV�� *�� 	� 7�� $NULRWLV� �������� 7KH� %LUGV� RI
*UHHFH��&ULVWRSKHU�+HOP��/RQGRQ������S�
+RXVWRQ�� '�� �������� &DUULRQ� &URZ�&RUYXV� FRURQH�� ,Q�
+DJHPDLMHU��:��-��0��	�0��-��%ODLU��HGV����7KH�(%&&�$W�
ODV�RI�(XURSHDQ�%UHHGLQJ�%LUGV��7�	�$'�3R\VHU��/RQGRQ�
SS����������
+XQWOH\��%���5��(��*UHH��<��&��&ROOLQJKDP�	�6��*��:LOOLV
�������� $� &OLPDWLF� $WODV� RI� (XURSHDQ� %UHHGLQJ� %LUGV�
/\Q[�(GLFLRQV��%DUFHORQD������S�
-DVKHPVNL�� :�� )�� 	� )�� *�� 0H\HU� �������� 7KH� 1DWXUDO
+LVWRU\� RI� 3RPSHLL�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�� &DP�
EULGJH������S�
-RQVWRQ�� -�� �������� +LVWRULDH�1DWXUDOLV� GH� $XLEYV�� /LEUL
9,��0DWWKDHL�0HULDQL��)UDQFRIYUWL�DG�0RHQYP������S�
.OHLQ�� ,�� 7�� �������� +LVWRULDH� DYLYP� SURGURPYV�� $SYG
,RQDP�6FKPLGW��/YEHFDH������S�
.UDPHU�� *�� +�� �������� (OHQFKYV� 9HJHWDELOLYP� HW� $QL�
PDOLYP�SHU� $YVWULDP� ,QIHULRUHP�2EVHUYDWRUYP�� ,RDQQLV
7KRPDH� 7UDWWQHU�� &DHV�� 5HJ��� 9LHQQDH�� 3UDJDH� HW� 7HU�
JHVWL������S�
.X]QLDN�� 6�� �������� $WODV� SWDNRZ� OHJRZ\FK� /HV]QD� Z
ODWDFK� ����������� 8QLZHUV\WHWX� LP�� $GDPD� 0LFNLH�
ZLF]D�Z�3R]QDQLX��3R]QDQ�����S�
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/LQQDHXV��&����������)DXQD�6YHFLFD��&RQUDGXP�:LVKRII
HW� *HRUJ�� -DF��:LVKRII�� )LO�� &RQU��� /XJGXQL� %DWDYRUXP�
����S�
/LQQDHXV�� &�� �������� 6\VWHPD�1DWXUDH�� 7RPXV� ,�� (GLWLR
GHFLPD�� UHIRUPDWD�� ,PSHQVLV� 'ULHFW�� /DXUHQWLL� 6DOYLL�
+ROPLDH������S�
/RVV��6��5���0��2��5XL]�	�-��'��%UDZQ���������5HODWLRQ�
VKLSV� EHWZHHQ� DYLDQ� GLYHUVLW\�� QHLJKERXUKRRG� DJH�� LQ�
FRPH�� DQG� HQYLURQPHQWDO� FKDUDFWHULVWLFV� RI� DQ� XUEDQ
ODQGVFDSH��%LRO��&RQVHUY������������������
/XQLDN��0���3��.R]ORZVNL��:��1RZLFNL�	�-��3OLW� �������
3WDNL� :DUV]DZ\� ����������� 3ROLVK� $FDGHP\� RI� 6FL�
HQFHV��:DUV]DZD������S�
0DGJH��6��	�+��%XUQ���������&URZV�DQG� -D\V��$�*XLGH
WR�WKH�&URZV��-D\V�DQG�0DJSLHV�RI�WKH�:RUOG��+RXJKWRQ
0LIIOLQ�&RPSDQ\��%RVWRQ��1HZ�<RUN������S�
0DWYHMHY��6��'����������6XUYH\�RI� WKH�%DONDQ�3HQLQVXOD
%LUG�)DXQD��,�3DUW��7KH�6HUELDQ�$FDGHP\�RI�6FLHQFHV�DQG
$UWV��0RQRJUDSKV�9RO������%HRJUDG�
0DXPDU\��/���/��9DOORWWRQ�	�3��.QDXV���������'LH�9{JHO
GHU�6FKZHL]��6FKZHL]HULVFKH�9RJHOZDUWH��6HPSDFK�����
S�
0H\HU��:���*�� (LOHUV�	�$�� 6FKQDSSHU� ��������0�OO� DOV
1DKUXQJVTXHOOH�I�U�6lXJHWLHUH�XQG�9{JHO��:HVWDUS�:LV�
VHQVFKDIWHQ��+RKHQZDUVOHEHQ������S�
0LKHOLÞ�� 7�� �������� ,QYHQWDUL]DFLMD� SWLF� Y� NUDMLQVNHP
SDUNX�7LYROL��5RÌQLN�LQ�ÉLÊHQVNL�KULE��'2336��/MXEOMDQD�
���S�
1LHPHOj��-���'��-��.RW]H��6��9HQQ��/��3HQHY��,��6WR\DQRY�
-��6SHQFH��'��+DUWOH\�	�(��0��GH�2FD� ��������&DUDELG
EHHWOH� DVVHPEODJHV� �&ROHRSWHUD�� &DUDELGDH�� DFURVV� XU�
EDQ�UXUDO� JUDGLHQWV�� DQ� LQWHUQDWLRQDO� FRPSDULVRQ�
/DQGVF��(FRO���������������
3DUVORZ��-����������%UHHGLQJ�%LUGV�RI�%ULWDLQ�DQG�,UHODQG�
7�	�$�'�3R\VHU�/WG��%HUNKDPVWHG������S�
3(&%06� �������� 7KH� 6WDWH� RI� (XURSH
V� &RPPRQ� %LUGV
������&62�563%��3UDJXH�����S�
3HQQDQW�� 7�� �������� %ULWLVK� =RRORJ\�� &ODVV� ,�� 4XDGUX�
SHGHV��,,��%LUGV��9RO��,��%HQMDPLQ�:KLWH��/RQGRQ������S�
3OLQLXV��1DWXUDOLV�KLVWRULD��;�� YRO�� �7UDQVODWLRQ�� %RVWRFN�
-���0�'��)�5�6��	�+��7��5LOH\��(VT��%�$�� �HGV����3OLQ\� WKH
(OGHU�� 7KH� 1DWXUDO� +LVWRU\�� KWWS���ZZZ�SHUVHXV�WXIWV�
HGX�FJL�ELQ�SWH[W"ORRNXS 3OLQ��1DW�������
5DERVHH��'���HG�����������$WODV�GHV�RLVHDX[�QLFKHXUV�GH
%UX[HOOHV� ����������� 6RFLHWH� G
HWXGHV� RUQLWKRORJLTXHV
$YHV��/LHJH������S�
5D\�� -�� �������� 6\QRSVLV� PHWKRGLFD� $YLXP� 	� 3LVFLXP�
2SXV�SRVWKXPXP��*XOLHOPL�,QQ\V��/RQGLQL������S�
5HLVHU��2����������0DWHULDOLHQ�]X�HLQHU�2UQLV�%DOFDQLFD�
,,�� %XOJDULHQ�� %RVQLVFK�+HUFHJRYLQLVFKHQ� /DQGHVPX�
VHXP�LQ�6DUDMHYR��&DUO�*HUROG¤V�6RKQ��:LHQ������S�
5HLVHU��2����������0DWHULDOLHQ�]X�HLQHU�2UQLV�%DOFDQLFD�
,,,��*ULHFKHQODQG�XQG�GLH�*ULHFKLVFKHV�,QVHOQ��%RVQLVFK�
+HUFHJRYLQLVFKHQ�/DQGHVPXVHXP�LQ�6DUDMHYR��&DUO�*H�
UROG¤V�6RKQ��:LHQ������S�

5HLVHU��2����������'LH�9{JHO�YRQ�0DUEXUJ�DQ�GHU�'UDX�
1DXWXUZLVVHQVFKDIWOLFKHQ� 9HUHLQ� LQ� 6WHLHUPDUN�� *UD]�
����S�
5HLVHU��2����������0DWHULDOLHQ�]X�HLQHU�2UQLV�%DOFDQLFD�
,�� %RVQLHQ� XQG� +HU]HJRZLQD� QHEVW� 7HLOHQ� YRQ� 6HUELHQ
XQG� 'DOPDWLHQ�� $QQDOHQ� GHV� 1DWXUKLVWRULVFKHQ� 0XVH�
XPV�LQ�:LHQ��:LHQ������S�
5HLVHU��2��	�/��YRQ�)}KUHU���������0DWHULDOLHQ�]X�HLQHU
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6RKQ��:LHQ������S�
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LQ�&DUULRQ�&URZV��&RUYXV�FRURQH�FRURQH���-��$QLP��(FRO��
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6HLGHQVDFKHU�� (�� �������� 'LH� 9{JHO� GHU� 6WHLHUPDUN�
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6HLGHQVDFKHU�� (�� �������� 'LH� 9{JHO� YRQ� &LOOL�� 0LWWKHLO�
XQJHQ� GHV� QDWXUZLVVHQVFKDIWOLFKHQ� 9HUHLQHV� I�U� 6WHLHU�
PDUN��,,��+HIW��*UD]��������
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6RYLQF�� $�� �������� =LPVNL� RUQLWRORÊNL� DWODV� 6ORYHQLMH�
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9RJULQ��0����������&RPPRQ�0DJSLH�3LFD�SLFD��:HVWHUQ
-DFNGDZ� &RUYXV� PRQHGXOD� DQG� +RRGHG� &URZ� &RUYXV
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%HUOLQ������S�
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