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9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\��
*DJDULQRYD������������%UDWLVODYD�

7HO������������������)D[���������������������H�PDLO��VFL#YXSX�VN�
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3UHGVORY�
�
�
1D� 3UtURGRYHGHFNHM� IDNXOWH� 8QLYHU]LW\� .RPHQVNpKR� Y� %UDWLVODYH� VD� G�D� ����������

XVNXWRþQLO� ��� YHGHFNê� VHPLQiU� V� PHG]LQiURGQRX� ~þDV"RX� ³$QWURSL]iFLD� S{G� 9�´�

=~þDVWQLOR� VD� KR� ��� GRPiFLFK� D� ]DKUDQLþQêFK� ~þDVWQtNRY�� 1D� VHPLQiUL� EROR�

SUHGQHVHQêFK���� UHIHUiWRY� V�ERKDWRX�GLVNXVLRX��+ODYQêP�FLH�RP�VHPLQiUD�EROR�QD�

]iNODGH�SR]YDQêFK�SUHGQiãDWH�RY�D�Y\EUDQêFK�WpP�]RVXPDUL]RYD"�QDMQRYãLH�SR]QDWN\�

R� YSO\YH� þORYHND� QD� I\]LNiOQH�� FKHPLFNp� D� ELRORJLFNp� YODVWQRVWL� S{G�� DNR� DM�

NODVLILNiFLX�DQWURSRJpQQ\FK�S{G��7HQWR�VHPLQiU�ERO�Xå�GUXKê�Y�SRUDGt�XVSRULDGDQê�Y�

VSROXSUiFL�V�9êVNXPQêP�~VWDYRP�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\��Y�%UDWLVODYH��7iWR�

VSROXSUiFD� XPRåQLOD� QLHOHQ� VNYDOLWQL"� YHGHFN~� ~URYH�� VHPLQiUD� D� SUDYLGHOQH�

Y\GiYDQê� ]ERUQtN�� DOH� DM� VNUiWL"� IUHNYHQFLX� SRULDGDQêFK� VWUHWQXWt� RGERUQtNRY��

0HG]LQiURGQH� VD� ]DþtQD� Y\WYiUD"� VNXSLQD� RGERUQtNRY� SUH� DQWURSRJpQQH� S{G\�

�68,0$�SUL� ,866��SUYi�PHG]LQiURGQi�NRQIHUHQFLD�Y�(VVHQH��1HPHFNR�� M~O��������D�

SUHWR�WRWR�SRGXMDWLH�QDGRE~GD�QHXVWiOH�QD�Yê]QDPH�D�WHãt�VD�VWiOH�YlþãLHPX�]iXMPX�

YHGHFNêFK�SUDFRYQtNRY��

�

�

'RF��,QJ��=ROWiQ�%HGUQD��'U6F��
RGERUQê�JDUDQW�VHPLQiUD�
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27+0$5�1(6752<�� 1HZ�$VSHFWV�RQ�WKH�)RUPDWLRQ�RI�³$QWKURVROV�DQG��
WUDQVIHUHG�6RLOV´�LQ�WKH�$XVWULDQ�6RLO�6\VWHPDWRORJ\«««��

3$9(/�129È.��� � 2GYRGQHQt�D�UHNXOWLYDFH��G$VOHGN\�SUR�S$GX�D�YRGX«««���
69�7/$1$�=/$78â.29È� � �

27$.$5�â7�5%$��� � +LVWRULFNê�YêYRM�NUDMLQ\��HN\�0RUDY\�D�QiYUK\�QD�MHMt�
-$50,/$�0�.2729È��� � RSWLPDOL]DFL��««««««««««««««««««����
%2�,92-�â$5$3$7.$���
+(/(1$�.,/,$129È���

=2/7È1�%('51$� $EHUiFLD�S{G\�DQWURSL]iFLRX�Y�.DUORYHM�9VL��
�%UDWLVODYD�«««««««««««««««««««���

-$526/$9$�62%2&.È� � 1RYp�DVSHNW\�GLDJQRVWLN\�DQWURSRJpQQ\FK�S{G«««««���

%2+'$1�-85È1,� âSHFLILFNi�DQWURSL]iFLD�S{G�SRGPLHQHQi�]QtåHQtP�KRUQHM�
KUDQLFH�OHVD��««««««««««««««««««����

.$52/�.$/Ò=� 6H]yQQH�]PHQ\�REVDKX�Y\EUDQêFK�NRQWDPLQDQWRY��
Y�S{GH««««««««««««««««««««�������

)5$17,â(.�.279$6� � 6~þDVQê�VWDY�]iVRE�åLYtQ�D�S+�RUQêFK�S{G�6ORYHQVND����«����

%/$1.$�,/$96.È��� � +RGQRWHQLH�DQWURSL]iFLH�S{G�D�DNWXDOL]iFLD�ERQLWDþQpKR��
5,&+$5'�/$=Ò5� � �LQIRUPDþQpKR�V\VWpPX�R�S{GH����««««««««««����

3(7(5�â()ýË.� 9SO\Y�UXGQpKR�EDQtFWYD�D�KXWQtFWYD�QD�NRQWDPLQiFLX�
S{G�QLHNWRUêFK�DOXYLiOQ\FK�REODVWt�6ORYHQVND����««««����

)5$17,â(.�=58%(&�� � 7HFKQRJpQQH�]KXW�RYDQLH�SRGRUQLFH�QD�RUQêFK�
� S{GDFK��MHKR�IRUP\�D�SUHMDY\«�««««««««��««���

$1721�=$8-(&� � 9\EUDQp�YODVWQRVWL�XUEiQQ\FK�S{G�Y�1LWUH�««««««�����

$/(;$1'5$�â,02129,ý29È��� 3{GQH�PLNURP\FpW\�DNR�ELRVRUEHQW\�NRYRY��
-$526/$9�â(9&�� � �Y�SUtURGQêFK�HNRV\VWpPRFK««««««««««««����
6,/9(67(5�,5Ï�

/,%8â$�0$7Òâ.29È��� � 9SO\Y�NRQWDPLQiFLH�RUWX"RX�QD�Y\EUDQp�ELRORJLFNp��
-È1�92-7Èâ� � � YODVWQRVWL�S{G��«««««««««««««««««�����

=8=$1$�9,(&+29È�� � 3RURYQDQLH�DNWLYLW\�IL[iFLH�PROHNXOiUQHKR�GXVtND��
0,526/$9�.520.$� � NXOW~UDPL�L]RORYDQêPL�]�NRUH�RYêFK�K�~]RN��

$OQXV�JOXWLQRVD�D�$OQXV�LQFDQD��««««««««««�����
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1(:�$63(&76�21�7+(�)250$7,21�2)�Ä$17+5262/6�$1'�
75$16)(5('�62,/6³�,1�7+(�$8675,$1�62,/�
6<67(0$72/2*<�
�
129e�$63(.7<�7925%<�$175262/29�$�35(0,(671(1é&+�3Ð'�9�
5$.Ò6.(-�3Ð'1(-�6<67(0$72/Ï*,,�
�
2WKPDU�1(6752<�

,QVWLWXWH�RI�(QJLQHHULQJ�*HRORJ\�DQG�$SSOLHG�0LQHUDORJ\��8QLYHUVLW\�RI�7HFKQRORJ\��
*UD]��$XVWULD��
�
�
$EVWUDFW�

9êVOHGNRP�SUtVSHYNX�MH�SRMHGQDQLH�R�V\VWpPH�DQWURSRJpQQ\FK�D�SUHPLHVWQHQêFK�S{G��
LQNRUSRURYDQêFK�Y�5DN~VNRP�S{GQRP�NODVLILNDþQRP�V\VWpPH��,GH�R�S{G\��NXOW~UQH�LQLFLiOQH�
S{G\�� NROXYLiOQH� S{G\�� KRUWLVRO\�� ULJRORYDQp� S{G\�� KDOGRYp� S{G\� D� GHSyQLRYp� S{G\��
,QIRUPDþQêP� SUtQRVRP� SUtVSHYNX� MH� VWLPXOiFLD� D� QiYUK\� QD� þOHQHQLH� WêFKWR� YH�PL�
KHWHURJpQQ\FK�S{G�Y�WD[RQRPLFNRP�V\VWpPH��

�

,QWURGXFWLRQ�

,Q� $XVWULD� ZH� DUH� GUDZLQJ� LQFRPPXQLFDEOH� WR� D� FORVH� WKH� $XVWULDQ� 6RLO�
&ODVVLILFDWLRQ� ������ 7KLV� LV� D� QHZ� HGLWLRQ� RI� WKH� 6RLO�&ODVVLILFDWLRQ� ����� �-�� )LQN��
SXEOLVKHG�LQ�WKH�EXOOHWLQ����IURP�WKH�$XVWULDQ�6RLO�6FLHQFH�6RFLHW\��,Q�WKLV�HGLWLRQ�DUH�
QRW�RQO\�WKH�QHZHVW�NQRZOHGJH�DERXW�WKH�VRLOV�RI�$XVWULD�DIWHU�WKH�VXUYH\�E\�WKH�VRLO�
DVVHVVPHQW��VRLO�VXUYH\�DQG�WKH�IRUHVW�LQYHQWRU\��EXW�DOVR�WKH�QHZHVW�UHVXOWV�IURP�WKH�
LQWHUQDWLRQDO� V\VWHPV�� H�J�� WKH� :RUOG� 5HIHUHQFH� %DVH� IRU� 6RLO� 5HVRXUFHV� �:5%��
FRQVLGHUHG��
�
5HVXOWV�DQG�GLVFXVVLRQ�

,Q�DGGLWLRQ�RI�P\�SUHVHQWDWLRQ�ODVW�\HDU��1HVWUR\��������,�FDQ�SUHVHQW�QRZ�WKH�
QHZHVW� GUDIW� RI� WKH� $XVWULDQ� 6RLO� &ODVVLILFDWLRQ� ����� FRQFHUQLQJ� $QWKURVROV� DQG�
7UDQVIHUUHG�6RLOV��,�WKLQN�DQG�,�KRSH�WKLV�ZLOO�EH�WKH�ILQDO�YHUVLRQ��

7KLV�YHUVLRQ�PXVW�EH�VHHQ�LQ�WKH�IUDPH�RI�WKH�:5%�DQG�IRU�WKLV�UHDVRQ�,�UHSHDW�
WKH�PRVW�LPSRUWDQW�SRLQWV�LQ�WKH�:5%��GHWDLOV�\RX�FDQ�VHH�LQ�WKH�:5%��

Ä$QWKURVROV�KDYLQJ�HLWKHU�D�KRUWLF��LUUDJLF��SODJJLF�RU�WHUULF�KRUL]RQ����FP�RU�
PRUH� WKLFN�� RU� DQ� DQWKUDTXLF� KRUL]RQ� DQG� DQ� XQGHUO\LQJ� K\GUDJULF� KRUL]RQ� ZLWK� D�
FRPELQHG�WKLFNQHVV�RI����FP�RU�PRUH³��

Ä$QWKURSHGRJHQLF� KRUL]RQV� FRPSULVH� D� YDULHW\� RI� VXUIDFH� DQG� VXEVXUIDFH�
KRUL]RQV� ZKLFK� UHVXOW� IURP� ORQJ�FRQWLQXHG� FXOWLYDWLRQ�� 7KH� FKDUDFWHULVWLFV� DQG�
SURSHUWLHV�RI�WKHVH�KRUL]RQV�GHSHQG�PXFK�RQ�WKH�VRLO�PDQDJHPHQW�SUDFWLFHV�XVHG��H�J��
GHHS� ZRUNLQJ�� LQWHQVLYH� IHUWLOL]DWLRQ�� H[WUDQHRXV� DGGLWLRQV�� LUULJDWLRQ�� ZHW�
FXOWLYDWLRQ��� $QWKURJHQLF� KRUL]RQV� GLIIHU� IURP� DQWKURSRJHQLF� VRLO� PDWHULDOV�� ZKLFK�
DUH�XQFRQVROLGDWHG�PLQHUDO�RU�RUJDQLF�PDWHULDOV�UHVXOWLQJ�ODUJHO\�IURP�ODQG�ILOOV��PLQH�
VSRLO��XUEDQ�ILOO��JDUEDJH�GXPSV��GUHGJLQJ��HWF���SURGXFHG�E\�KXPDQ�DFWLYLWLHV��7KHVH�
PDWHULDOV��KRZHYHU��KDYH�QRW�EHHQ�VXEMHFW�WR�D�VXIILFLHQWO\�ORQJ�SHULRG�RI�WLPH�WR�KDYH�
UHFHLYHG�VLJQLILFDQW�LPSULQW�RI�SHGRJHQHWLF�SURFHVVHV³���
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7KH� $QWKURVROV� DQG� 7UDQVIHUUHG� 6RLOV� DIWHU� WKH� $XVWULDQ� 6RLO� &ODVVLILFDWLRQ�
������
2UGHU��7HUUHVWULDO�6RLOV�
&ODVV��$QWKURVROV�DQG�7UDQVIHUUHG�6RLOV��
'HILQLWLRQ��'XH�WR� ORQJ�WLPH�DQG�RU� LQWHQVLYH�KXPDQ�DFWLYLW\�GHHSO\�WUDQVIRUPDWLRQ��
7KH�NLQG�RI�WKLV�WUDQVIRUPDWLRQ��GHQXGDWLRQ�DQG�OHYHOOLQJ�DQG�RU�PL[WXUH�RI�PDWHULDO�
QDWXUDO�RULJLQ�RU�WHFKQRJHQLF�PDWHULDO��
&RQVHTXHQFHV���
− 2ULJLQDO�VHTXHQFH�RI�KRUL]RQV�PRVWO\�GLVWXUEHG�E\�KXPDQ�DFWLYLWLHV���
− 6WURQJ�WUDQVIRUPHG�OD\HUV�KRUL]RQV�DW�PLQLPXP�RI����FP��QDWXUDO�PDWHULDO��RU����

FP��WHFKQRJHQLF�PDWHULDO���
− 8QWLO����FP�IURP�WKH�VXUIDFH�QRW�\HW�D�QHZ�VRLO�IRUPDWLRQ��

7\SH����&XOWXUDO�UDZ�VRLO��.XOWXU�5RKERGHQ��
$�KRUL]RQ�QRW�PRUH�WKDQ����FP�WKLFN��ORZ�FRQWHQW�RI�RUJDQLF�PDWWHU������UHVSHFWLYHO\�
�������� DQ�HQWLWLHV� IURP�SHULRGLFDO� WUHDWPHQW�DQG�HURVLRQ��0LGGOH�XQWLO� ORZ�IHUWLOLW\�
IRU�DUDEOH�ODQG�DQG�JUDVVODQG��KLJK�IRU�YLQH\DUG���
6XEW\SHV��ZLWK�RU�ZLWKRXW�FDOFLXP�FDUERQDWH���
9DULHWLHV��SRVVLEOH��

7\SH����&ROOXYLXP��.ROOXYLXP��
'HILQLWLRQ��'XH�WR�DGGLWLRQ�RI�PDWHULDO�LV�WKH�VRLO�IRUPDWLRQ�GLVWXUEHG��QR�DXWRFKWKRQH�
KRUL]RQV�� H[HPSW� WKH� $�KRUL]RQ�� PRVWO\� GLIIHUHQW� KXPXV� DQG�PLQHUDO�PL[HG�OD\HUV�
GXH�HSLVRGLF�DFFXPXODWLRQV��7KLV�W\SH�RFFXUV�LQ�WKH�ERWWRP�RI�VORSHV��LQIOXHQFHG�E\�
ZDWHU�DQG�RU�ZLQG��
)HUWLOLW\��PRVWO\�KLJK��
6XEW\SHV��ZLWK�RU�ZLWKRXW�FDOFLXP�FDUERQDWH��
9DULHWLHV��JOH\LF��SVHXGRJOH\LF��

7\SH����+RUWLVRO��*DUWHQERGHQ��
'HILQLWLRQ��'XH�WR�WKH�ORQJ�WLPH�LQWHQVLYH�PDQDJHPHQW��D�GLVWLQFW�DJJUDGDWLRQ�DJDLQVW�
WKH�VXUURXQGLQJV�ILHOGV��
)HUWLOLW\��GXH�WR�KLJK�LQSXW�YHU\�KLJK��
6XEW\SHV��ZLWK�RU�ZLWKRXW�FDOFLXP�FDUERQDWH��
9DULHWLHV��SRVVLEOH��

7\SH����7UHQFK�6RLO��5LJROERGHQ��
'HILQLWLRQ��'LVWLQFW� IHDWXUHV�RI� D�GHHS� VRLO� WUHDWPHQW� �PRUH� WKDQ����FP��EXW�QRW�E\�
SORXJKLQJ�RU�GHHS�SORXJKLQJ��RQO\�E\�WUHQFKLQJ���VWURQJ�PL[HG�OD\HUV��
)HUWLOLW\��PLGGOH�XQWLO�KLJK�IRU�YLQH\DUGV��
6XEW\SHV��ZLWK�RU�ZLWKRXW�FDOFLXP�FDUERQDWH��
9DULHWLHV��SRVVLEOH��

7\SH����7LS�6RLO��6FK�WWXQJVERGHQ��
'HILQLWLRQ��1DWXUDO�VRLO�PDWHULDO�RU�URFNV�PDWHULDO�IURP�VRPH�RWKHU�SODFH��PRUH�WKDQ�
��� FP� GHSRVLWLRQ�� PHFKDQLFDO� WUDQVIRUPDWLRQ�� KDUGO\� FKHPLFDO� WUDQVIRUPDWLRQ�� H�J��
PDWHULDO�IURP�PLQLQJ��WXQQHO�RU�URDG�RU�KRXVH�FRQVWUXFWLRQ��
)HDWXUHV�� 7KH� W\SLFDO� VHTXHQFH� RI� KRUL]RQV� LV� PLVVLQJ�� DW� OHDVW� DQ� $L�KRUL]RQ� LV�
UHFRJQL]DEOH��IXUWKHU�D�FRPSDFWLRQ�GXH�OHYHOOLQJ�DQG�VKDUS�ERUGHUV�EHWZHHQ�WKH�OD\HUV��

�

�
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6XEW\SH����/HYHO�6RLO��3ODQLHERGHQ��
'HILQLWLRQ�� 'HSRVLWLRQ� DQG�RU� UHDUUDQJHPHQW� IURP� VXUIDFH� DQG� DGMRLQLQJ� PDWHULDO�
VWDPSV�WKLV�W\SH��EXULHG�KXPXV�KRUL]RQ�V���QHVWV�RI�QRQ�VRLO��PDWHULDO�V���
)HUWLOLW\��YHU\�GLIIHUHQW��
9DULHWLHV��ZLWK�RU�ZLWKRXW�FDOFLXP�FDUERQDWH��SVHXGRJOH\LF��JOH\LF��

6XEW\SH����6ODJ�KHDS�6RLO��+DOGHQERGHQ��
'HILQLWLRQ�� 'HSRVLWLRQ� DQG�RU� UHDUUDQJHPHQW� IURP� VXUIDFH�GLVWDQW� PDWHULDO�� 7KLV�
PDWHULDO�FRPHV�PRVWO\�IURP�PLQLQJ��
)HUWLOLW\��PRVWO\�ORZ��
9DULHWLHV��ZLWK�RU�ZLWKRXW�FDOFLXP�FDUERQDWH��SVHXGRJOH\LF��JOH\LF��

7\SH����'XPS�6RLO�RU�'LVSRVDO�6RLO��'HSRQLHERGHQ��
'HILQLWLRQ�� FRPLQJ� IURP� WHFKQRJHQLF� PDWHULDO� �H�J�� EXLOGLQJ� UXEEOH�� DVKHV�� FLQGHU��
UXEELVK��PXG�� LQGXVWULDO� UHPDLQGHU� RU� FRPSRVW��� OD\HUV�PRUH� WKDQ���� FP� WKLFN��)RU�
WKLV� UHDVRQ� DUH� WKH� FKHPLFDO� FRQGLWLRQV� KHWHURJHQHRXV� DQG� WKH� GDWD� QRW� LQ� EDODQFH��
7KLV�VRLO�RFFXUV�LQ�WKH�QHLJKERXUKRRG�RI�LQGXVWULHV�DQG�FLWLHV��
)HUWLOLW\��YHU\�GLIIHUHQW��PRVWO\�ORZ��
6XEW\SHV��ZLWK�RU�ZLWKRXW�FDOFLXP�FDUERQDWH��
9DULHWLHV��SRVVLEOH��
�
&RQFOXVLRQ�

7KH� UHVXOWV�ZH�KDYH� WR� KDQG� LV� DQ� DEVWUDFW� DERXW� WKH� VWDWXV� RI� WKH� DGYLFH� LQ�
$XVWULD� RQ� $QWKURVROV� DQG� 7UDQVIHUUHG� 6RLOV�� H�J�� &XOWXUDO� 5DZ� 6RLO�� &ROOXYLXP��
+RUWLVRO�� 7UHQFK�6RLO�� 7LS�6RLO� DQG� 'XPS�6RLO�� %HVLGHV� WKH� LQIRUPDWLRQ� WKLV� VWXG\�
ZLOO�EH�D�VWLPXOXV�DQG�D�SURSRVDO�IRU�WKHVHV�YHU\�KHWHURJHQHRXV�VRLOV�LQ�D�WD[RQRPLF�
V\VWHP��
�
5HIHUHQFHV��
�
)$2�� ,65,&� DQG� ,666�� ������ :RUOG� 5HIHUHQFH� %DVH� IRU� 6RLO� 5HVRXUFH� �:5%���

:DJHQLQJHQ�5RPH��
)LQN�� -��� ������ 1RPHQNODWXU� XQG� 6\VWHPDWLN� GHU� %RGHQW\SHQ� gVWHUUHLFKV�� 0LWW�� G�� gVWHUU��

%RGHQNXQGO��*HV��+������:LHQ��
1HVWUR\�� 2��� ������ .� GHItQLFLL� DQWURSRJpQQ\FK� D� XUELFNêFK� S{G� �2Q� WKH� GHILQLWLRQ� RI�

$QWKURSRJHQLF�DQG�8UEDQLF�6RLOV���,Q��6RERFND��-���HG���������$QWKURSL]iFLD�S{G�,9��
9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\��%UDWLVODYD��SS��������

��

.RQWDNW��
3URI��'U��2WKPDU�1HVWUR\�
,QVWLWXWH�RI�(QJLQHHULQJ�*HRORJ\�DQG�$SSOLHG�0LQHUDORJ\�
8QLYHUVLW\�RI�7HFKQRORJ\�
5HFKEDXHUVWUDVVH����
$������*UD]�
$XVWULD�
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2'92'1�1Ë�$�5(.8/7,9$&(��'#6/('.<�352�3#'8�$�
92'8�
�
$0(/,25$7,21�$1'�5(&8/7,9$7,21��&216(48(1&(6�)25�62,/�
$1'�:$7(5�
�
3DYHO�129È.��6Y�WODQD�=/$78â.29È�

9ê]NXPQê�~VWDY�PHOLRUDFt�D�RFKUDQ\�S$G\�3UDKD�
�
�
$EVWUDFW�

/DQG� GUDLQDJH� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� DQWKURSLF� LQIOXHQFH� RQ� VRLOV� LQ� &]HFK�
5HSXEOLF��EHFDXVH�PRUH�WKHQ�����������KHFWDUHV��L�H��PRUH�WKDQ�����RI�DOO�DJULFXOWXUDO�ODQG��
KDYH�EHHQ�GUDLQHG�WLOO�QRZ��&RQVHTXHQFHV�RQ�VRLO�FKDUDFWHULVWLFV�DQG�LQIOXHQFH�RQ�JURXQG�DQG�
VXUIDFH�ZDWHU�DUH�RQO\�SDUWLDOO\�NQRZQ��/DQG�GUDLQDJH�LV�XVXDOO\�FRQQHFWHG�ZLWK�WKH�RWKHU�VRLO�
LPSURYHG� WHFKQLTXHV� OLNH�GHHS�SORXJKLQJ� DQG� OLPLQJ�� VR�KDUGO\� WKHVH� FRQQHFWHG� WHFKQLTXHV�
FDQ�EH�VHSDUDWHG��0RVW�FKDQJHV�RI�WKH�VRLO�FKDUDFWHULVWLFV�DUH�YLVLEOH�WR�WKH�GHSWK�RI�����±�����
P�� 6RPH� VRLO� FKDUDFWHULVWLFV� FKDQJHG� GXULQJ� �� ±� ��� \HDUV� DIWHU� WKH� GUDLQDJH� V\VWHPV�
FRQVWUXFWLRQ��WRWDO�SRURVLW\��UDWLR�DPRQJ�GLIIHUHQW�FDWHJRULHV�RI�SRUHV��EXON�GHQVLW\��LPPHGLDWH�
ZDWHU� UHWHQWLRQ� FDSDFLW\�� LQILOWUDWLRQ� UDWH�� UDWLR� EHWZHHQ� )H��� �� )H���� VRLO� WHPSHUDWXUH� DQG�
DHUDWLRQ�UDWH��FRQWHQW�DQG�FRPSRVLWLRQ�RI�VRLO�RUJDQLF�PDWWHU��0LQHUDOLVDWLRQ�RI�WKH�RULJLQDOO\�
KLJKHU� FRQWHQW� RI� VRLO� RUJDQLF�PDWWHU� LV� PDLQ� FDXVH� RI� WKH� JURXQGZDWHU� QLWUDWH� HQULFKPHQW�
GXULQJ� �� ±� �� \HDUV� DIWHU� GUDLQDJH��0RVW� RI� WKH� LQSXW� OLPH� LV� DW� WKDW� WLPH� JUDGXDOO\�ZDVKHG�
GRZQ�IURP�WRSVRLO� WR� WKH�JURXQGZDWHU�ZLWKRXW�QHDUO\�DQ\�FKDQJH�RI�VRLO�UHDFWLRQ�LQ�VXEVRLO��
,QIOXHQFH�RQ�VRLO�V\VWHP�DQG�UDQJLQJ�LQWR�GLIIHUHQW�PDLQ�VRLO�XQLWV�RI�ODQG�HYDOXDWLRQ�V\VWHP�
LV�GLVFXVVHG��
�
ÒYRG�

=HP�G�OVNp� S$G\� YH� VW�HGQt� (YURS�� MVRX� YêVOHGNHP� DQWURSRJHQQt� þLQQRVWL��
NWHUi� WUYi� S�L� QHMPHQãtP� Q�NROLN� VWROHWt�� 9OLY� OLGVNp� þLQQRVWL� VH� Y�SRVOHGQtFK�
GHVHWLOHWtFK�YêUD]Q��]U\FKOLO�]�G$YRGX�SROLWLFNêFK�D�HNRQRPLFNêFK�]P�Q��NWHUêPL�RG�
��� VY�WRYp� YiON\� SURãO\� MDN� VRXþDVQi� ýHVNi�� WDN� L� 6ORYHQVNi� UHSXEOLND�� 'RE�H� MH�
PRåQR�WXWR�DQWURSRJHQL]DFL�S$G�VOHGRYDW�QD�RGYRG�RYiQt�D�]iYODKiFK�S$G\��

9�ý5� MH� ]�FHONRYp� SORFK\� �� ���� WLVtF� KD� ]HP�G�OVNp� S$G\� RGYRGQ�Qt�
SURYHGHQR�QD�����������KD��U��������WM��QD�YtFH�QHå������SORFK\��7HQWR�~GDM�Y\QLNQH�
S�L�VURYQiQt�V�YêVOHGN\�.RPSOH[QtKR�SU$]NXPX�S$G��U���������SRGOH�NWHUêFK�E\OR�QD�
~]HPt� GQHãQt� ý5� ]MLãW�QR� SRX]H� ���� ���� KD� ]DPRN�HQêFK� S$G� �WUYDOH�� SHULRGLFN\��
SRG]HPQt� YRGRX�� VWDJQDFt� SRYUFKRYp�YRG\�� VYDKRYRX�YRGRX� ]�SUDPHQQêFK�YêY�U$��
NRPELQRYDQêP� ]S$VREHP��� =�XYHGHQêFK� ~GDM$� Y\SOêYi�� åH� QD� ���� ���� KD� E\O\�
K\GURPHOLRUDþQt�]iVDK\�SURYHGHQ\�YFHONX�]E\WHþQ��MDNR�GD��WHKGHMãtPX�SROLWLFNpPX�
SURJUDPX�]Y\ãRYiQt�SURGXNþQt�VFKRSQRVWL�S$G��

�
9êVOHGN\�D�GLVNXVH�

9Ò023� SURYHGO� �DGX� SROQtFK� SR]RURYiQt�� NWHUp� ]KRGQRWLO\� YOLY� U$]Qp�
LQWHQ]LW\� D� WUYiQt� ]DPRN�HQt� QD� SURGXNFL� D� VRXþDVQ�� ~þLQQRVW� RGYRGQ�Qt��%\OR� WDN�
QDYi]iQR� QD� UR]ViKOi� D� GORXKRGREi� SR]RURYiQt� ]� �OHW� ����� ±� ������ NWHUi� E\OD�
SURYiG�QD� QD� ~]HPt� EêYDOpKR� ýHVNRVORYHQVND�� -H� SR]RUXKRGQp�� åH� QHJDWLYQt� YOLY�
]DPRN�HQt� QD� YêQRV\� E\O� Y�VRXþDVQRVWL� �� S�L� Y\XåtYiQt� QRYêFK� RGU$G�� PRGHUQt�



� ��

DJURWHFKQLN\�D�S�L�SRGVWDWQ��Y\ããt�~URYQL��YêåLY\�URVWOLQ���SURFHQWLFN\�]KUXED�VWHMQê�
MDNR�S�HG����D�YtFH�OHW\��1D�GUpQRYDQêFK�S$GiFK�S�L�RSWLPiOQt�IXQNFL�RGYRG�RYDFtKR�
V\VWpPX�þLQLOR�]YêãHQt�SURGXNþQt�VFKRSQRVWL�±�D�WR�L�Y�VXFKêFK�OHWHFK�±�SRGOH�VWXSQ���
GUXKX�D�WUYiQt�]DPRN�HQt��QDS�tNODG�X�SãHQLFH����±�������X�åLWD����±�������FXNURYN\��
]KUXED��������D�X�EUDPERU����±������S�L�]YêãHQt�NYDOLW\�SURGXNFH��7DWR�IDNWD�P�OD�
MLVW��YOLY�QD�YHOLNê�UR]VDK�K\GURPHOLRUDþQtFK�DNFt��1D�GUXKp�VWUDQ��MLå�WHQNUiW�S�LQHVO�
WDN�YHONê�D�þDVWR�]E\WHþQê�UR]VDK�RGYRGQ�Qt��DGX�QHJDWLYQtFK�MHY$��3�HGHYãtP�E\O\�
RGYRG�RYiQ\�ORXN\�D�SDVWYLQ\�Y�KRUVNêFK�D�SRGKRUVNêFK�REODVWHFK�D�QiVOHGQ��E\O\�
S�HP��RYiQ\� QD� RUQRX� S$GX�� 'RFKi]HOR� N�OLNYLGDFL� UR]SWêOHQp� ]HOHQ��� Y\WYi�HQt�
YHONêFK� KRQ$� SROt� VH� ]YêãHQRX� HUR]t�� N�XU\FKOHQt� RGWRNX� YRG\� ]�NUDMLQ\� D� NH�
]QHþLã"RYiQt�YRG\�S�HGHYãtP�]YêãHQêPL�REVDK\�QLWUiW$��

+\GURPHOLRUDFH�MH�YHOPL�YêUD]Qê�DQWURSLFNê�]iVDK�GR�YRGQtKR��Y]GXãQpKR�D�
ELRORJLFNpKR� UHåLPX� S$G� D� GR� MHMLFK� URYQRYiK\�� =P�Q\� S$GQtFK� YODVWQRVWt� D�
FKDUDNWHULVWLN� SR� RGYRGQ�Qt� VH� VRXVW�H�XMt� S�HGHYãtP� QD� YUFKQt� þiVW� SURILOX��
SUDNWLFN\� GR� KORXEN\� NROHP� ��� FP�� L� NG\å� N�XUþLWêP� SR]RURYDWHOQêP� ]P�QiP�
GRFKi]t� Då� GR� KORXEN\� XORåHQt� GUpQ$�� +\GURPHOLRUDFH� MH� WpP��� YåG\� VSRMHQD�
V�GDOãtPL� ]~URG�RYDFtPL� ]iVDK\� ±� KORXENRYêP� N\S�HQtP��PHOLRUDþQtP� KQRMHQtP� D�
YiSQ�QtP�� WDNåH� GRSDG\� QD� ]P�Q\� S$GQtFK� YODVWQRVWt� D� FKDUDNWHULVWLN� MH� W�HED�
KRGQRWLW� NRPSOH[Q��� 0LPR� ORJLFNê� FtO� K\GURPHOLRUDFH�� NWHUêP� MH� WUYDOp� VQtåHQt�
REVDKX�S$GQt�YRG\��VH�Y�S$G��S�L�GRE�H�IXQJXMtFtP�RGYRGQ�Qt�QHMSRGVWDWQ�ML�P�Qt��

− &HONRYi� SyURYLWRVW�� KRGQRW\� VH� Y�RSWLPiOQtP� S�tSDG�� ]Y\ãXMt� R� �� ±� �� ���
Y�SRGSRYUFKRYêFK�KRUL]RQWHFK��6RXþDVQ��VH�YãDN�V�S�HP�QRX�WUDYQtFK�SRURVW$�QD�
RUQRX� S$GX� ]Y\ãXMH� VNORQ� N�XOpKDYRVWL� RUQLFH� D� Y�RUQLFL� VH� FHONRYi� SyURYLWRVW�
QDRSDN�VQLåXMH��

− 3RP�U� MHGQRWOLYêFK� NDWHJRULt� SyU$�� ]Y\ãXMH� VH� SRGtO� QHNDSLOiUQtFK� SyU$�
Y�VRXYLVORVWL� V�Y\VêFKiQtP� D� VPUã"RYiQtP� S$G\� Y�VXFKêFK� REGREtFK�� -HY� Pi�
YêUD]QRX� VH]yQQt� G\QDPLNX�� 6PUã"RYiQt� MH� IXQNFt� MtOX� D� WR� S�HGHYãtP�
PRQWPRULOORQLWX�� WDNåH� VH� VWRXSDMtFtP� REVDKHP� PRQWPRULOORQLWX� URVWH� L� SRGtO�
QHNDSLOiUQtFK�SyU$��

− 2EMHPRYi� KPRWQRVW� UHGXNRYDQi�� VQLåXMH� VH� S�L� ]Y\ãXMtFt� VH� SyURYLWRVWL�� X�
VOpKDYêFK�RUQLF�VH�QDRSDN�]Y\ãXMH��

− 2NDPåLWi� UHWHQþQt� NDSDFLWD�� ]Y\ãXMH� VH� Y�G$VOHGNX� VQLåRYiQt� REVDKX� YRG\�
Y�S$G�� �PRPHQWQt� YOKNRVWL��� 'RFKi]t� N� XYROQ�Qt� SURVWRU$� SyU$� SUR� VUiåNRYRX�
YRGX�D�MH�WDN�]SRPDORYiQ�SRYUFKRYê�RGWRN�YRG\��

− $HUDFH� D� WHSORWD� S$G\�� ]Y\ãXMt� VH�� FRå� YHGH� N�QHYêUD]QêP� ]P�QiP�
PRUIRORJLFNêFK� ]QDN$� K\GURPRUILVPX�� S�HGHYãtP� N� SR]YROQpPX� PL]HQt�
QDPRGUDOêFK�D�QD]HOHQDOêFK�EDUHYQêFK�WyQ$�Y�S$G���7HQWR�MHY�MH�YHOPL�SRPDOê�D�
MH�SDWUQê�Då�SR�GHVHWLOHWtFK��

− 3RP�U�)H�����)H�����VH�YêUD]Q��P�Qt�Y�SVHXGRJOHMRYêFK�D�JOHMRYêFK�KRUL]RQWHFK��
=�S$YRGQtKR�SRP�UX�)H����)H���� ������������SUR�JOHMRYp�KRUL]RQW\�D�����������SUR�
SVHXGRJOHMRYp� KRUL]RQW\� VH� P�Qt� � Då� QD� SRP�U� �� �� ������� FRå� MVRX� KRGQRW\�
FKDUDNWHUL]XMtFt� Y]WDK\� GRVWL� YêUD]Q�� R[LGDþQt�� W\SLFNp� SUR� VODE�� RJOHMHQp��
KRUL]RQW\��

− 5HDNFH�S$G��S+�URVWH�S�L�REY\NOpP�PHOLRUDþQtP�Y\YiSQ�Qt��DOH�SRX]H�Y�RUQLþQtP�
�QHER�NXOWLYDFt�GRWþHQpP��KRUL]RQWX��NGH�MH�PHOLRUDþQt�&D�SURPtVHQ�VH�]HPLQRX��



� ���

8å�Y�SRGRUQLþt�VH�UHDNFH�WpP���QHP�Qt��URVWH�PD[LPiOQ��R�����±�����S+���9iSQtN�
UR]SXãW�Qê�D�Y\P\Wê�]�RUQLFH�RGFKi]t�YRGLYêPL�SyU\�S�tPR�GR�GUHQiåQt�YRG\�EH]�
VRUSFH� Y�QLåãt� þiVWL� SURILOX�� 3RGREQ�� GRFKi]t� L� N�Y\SODYRYiQt� UHNXOWLYDþQtFK�
Y\VRNêFK�GiYHN�.�D�0J��

− 2EVDK�D� VORåHQt�RUJDQLFNêFK� OiWHN�� REHFQ�� SODWt�� åH�VH�]YêãHQRX�K\GURPRUIQRVWt��
S$G\�VH�]Y\ãXMH� MDN� UHODWLYQt� �SURFHQWLFNp��PQRåVWYt� OiWHN�Y�SURILOX�� WDN� L�DEVROXWQt�
�KPRWQRVWQt��PQRåVWYt�OiWHN�QD�SORãH��S�LþHPå�VH�VQLåXMH�MHMLFK�NYDOLWD��UR]ãL�XMH�VH�
SRP�U� +.�).� D� WDNp� SRP�U� &�1��� 3R� RGYRGQ�Qt� V�U\FKOêP� QiVWXSHP� DHUDFH��
RGOLãQêP�Y]GXãQêP�D�YRGQtP� UHåLPHP�� UHNXOWLYDFL�D�QiVOHGQp� LQWHQ]LYQt�NXOWLYDFL�
GRFKi]t�N�U\FKOp�PLQHUDOL]DFL�RUJDQLFNêFK�OiWHN��3RP�U�&�1�VH�]XåXMH�]�S$YRGQtFK�
������ �� �� �REY\NOi� KRGQRWD� SUR� SVHXGRJOHMH�� QD� SRP�U� ����� D� S$YRGQt� KPRWQRVW�
RUJDQLFNêFK�OiWHN�FFD�����±�����W�KD���NOHVi�QD�KRGQRW\�NROHP�����W��KD����8YRO�XMH��
VH�YHONp�PQRåVWYt�1��NWHUp�]��Y�Wãt�þiVWL�YH�IRUP��QLWUiW$�±12��RGFKi]t�GR�GUHQiåQtFK�
YRG��3RGOH�]MLãW�Qt�WDN�RGFKi]t�Y�RGYRG�RYDQêFK�S$GiFK�SRGKRUVNêFK�REODVWt��Y�������
URFH�SR�SURYHGHQp�VWDYE��]���KHNWDUX����±����NJ�þLVWpKR�1��YH�IRUP��QLWUiW$�����±�
����NJ��URþQ���Y�]iYLVORVWL�QD�VUiåNiFK��9�QiVOHGXMtFtFK�OHWHFK�WRWR�PQRåVWYt�NOHVi�Då�
QD� ��� ±� ��� NJ� GXVtNX� ]�KHNWDUX� � URþQ��� 1D� KRGQRWiFK� RGWRNX� 1� NROHP� ��� NJ� MH�
GRVDåHQD�QRYi� URYQRYiKD�D�RGWRN�VH�XVWDOXMH��9�PLQHUDOL]DFL�RUJDQLFNêFK� OiWHN�SR�
~SUDY��YRGQtKR�UHåLPX�MH�WHG\�QXWQR�YLG�W�KODYQt�S�tþLQX�RERKDFRYiQt�GUHQiåQtFK�D�
QiVOHGQ��SRG]HPQtFK�D�SRYUFKRYêFK�YRG�QLWUiW\��

�
=iY�U�

9�VRXþDVQp� GRE�� MH� YHONi� þiVW� K\GURPHOLRUDþQtFK� VWDYHE� YLQRX� PLQLPiOQt�
~GUåE\�YH�YHOPL�ãSDWQpP�VWDYX��-HMLFK�IXQNþQRVW�MH�PDOi�D�SRVWXSQ��VH�]KRUãXMH��ýiVW�
SORFK�MH�MLå�RSXãW�QD�D�]HP�G�OVN\�VH�QHY\XåtYi��$QL�YHOPL�YêUD]Qê�D�GRE�H�IXQJXMtFt�
K\GURPHOLRUDþQt� ]iVDK� QHS�LQHVO� VDPR]�HMP�� ]P�QX� Y� S$YRGQtP� V\VWHPDWLFNpP�
]D�D]HQt� S$G�� .� WDNRYp� ]P�Q�� GRFKi]HOR� Y� W�FK� RMHGLQ�OêFK� S�tSDGHFK�� NG\� E\O\�
PHFKDQLFN\� UR]KUQXW\� D� SRVWXSQ�� VH�PLQHUDOL]RYDO\� S$YRGQt� UDãHOLQQp� KRUL]RQW\� D�
UDãHOLQQp�VXEW\S\�JOHM$�þL�VWDJQRJOHM$�E\O\�WDN�SRVWXSQ��]OLNYLGRYiQ\��

9�þHVNp�VRXVWDY��ERQLWRYDQêFK�S$GQ��HNRORJLFNêFK�MHGQRWHN�QHQt�Y�VRXþDVQp�
GRE��SURFHV�XP�OpKR�RGYRGQ�Qt�D�QiVOHGQêFK�]P�Q�S$G�]RKOHGQ�Q��2GYRGQ�Qp�S$G\�
MVRX� ]D�D]RYiQ\� GR� VWHMQêFK� %3(-� MDNR� S$G\� QHRGYRGQ�Qp�� 7R� YLGtPH� MDNR�
QHGRVWDWHN� V\VWpPX�� 9�OHWRãQtP� URFH� Pi� EêW� S�HGORåHQ� QiYUK� DNWXDOL]RYDQpKR�
V\VWpPX�%3(-��3�HGSRNOiGi�VH��åH�Y�Q�P�MHGQDN�EXGRX�GR�V\VWpPX�%3(-�QD�~URYQL�
QRYêFK�+3-��KODYQtFK�S$GQtFK�MHGQRWHN��]D�D]HQ\�MDVQ��DQWURSRJHQQt�S$G\�D�MHGQDN�
EXGH� DQWURSRJHQL]DFH� S$G� Y\MiG�HQD� ãHVWêP� QHER� VHGPêP� þtVOHP� NyGX�� WDNåH� NyG�
%3(-�SRVN\WQH�YtFH�LQIRUPDFt�QHå�GRVXG�����
�
.RQWDNW��

,QJ��3DYHO�1RYiN��&6F�� � � � � �
9ê]NXPQê�~VWDY�PHOLRUDFt�D�RFKUDQ\�S$G\�3UDKD� �
äDERY�HVNi������ � � � � �
�������3UDKD�� � � � � � �
�
,QJ��6Y�WODQD�=ODWXãNRYi��&6F��
9Ò023�3UDKD�SRERþND�%UQR�
/LGLFNi�������
�������%UQR�
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.DWHGUD�HNRORJLH�3�tURGRY�GHFNp�IDNXOW\�8QLYHU]LW\�3DODFNpK��2ORPRXF�
�

$EVWUDFW�

$W� SUHVHQW� LQWHQVLYH� GLVFXVVLRQV� DERXW� DJULFXOWXUDO� SROLF\� VWUHVV� WKH� QRQ�SURGXFWLYH�
IXQFWLRQV�FRQQHFWHG�ZLWK�ERWK�ODQGVFDSH�GHYHORSPHQW�DQG�SURWHFWLRQ�RI�WKH�HQYLURQPHQW��7KH�
IORRGSODLQ� DUHDV� RI� RXU� ODUJH� ULYHUV� UHSUHVHQW� DUHDV� RI� H[WUD� IHUWLOLW\�� WKHUHE\� DWWUDFWLQJ�
LQWHQVLYH� DJULFXOWXUDO� SURGXFWLRQ� ZKLFK� GRHV� QRW� WDNH� LQWR� DFFRXQW� WKH� QRQ�SURGXFWLYH�
IXQFWLRQV�RI�WKH�IORRGSODLQ�HFRV\VWHP��7KH�SUHVHQW�SDSHU��IRFXVHV�RQ�WKH�HFRV\VWHP�FKDQJHV�
ZKLFK�KDYH�EHHQ� WDNLQJ�SODFH�ZLWKLQ��������KD�RI� WKH�0RUDYD�IORRGSODLQ��+LVWRULFDO�XVH�RI�
WKH� ODQGVFDSH� KDV� EHHQ� UHVHDUFKHG�� 7KH�ZRUVW� GHYDVWDWLRQ� FDQ� EH� WUDFHG� WR� WKH� \HDUV� VLQFH�
������ZLWK� WKH� UHVXOW� WKDW� DW� SUHVHQW�� WKH� DUHD� XQGHU� VWXG\�PDLQWDLQV� RQO\� �����RI� VXLWDEOH�
DUHDO�VWUXFWXUDO�HOHPHQWV��LQ������DERXW������DQG�LQ������DERXW��������7KHUH�LV�SUHVHQWHG�D�
VXJJHVWLRQ�IRU�FRQWLQXRXV�FRYHU�RI�HFRORJLFDOO\�VXLWDEOH�DUHD�DV�PXFK�DV�SRVVLEOH�ZLWKLQ�WKH�
IORRGSODLQ� �PLQ�� ������� ,W� LV� DOVR�QHFHVVDU\� WR� FRQWLQXH� WKH� HFRQRPLF�DVVHVVPHQW� LQFOXGLQJ�
HYDOXDWLRQ�RI�WKH�QRQ�SURGXFWLYH�IXQFWLRQV�RI�IORRGSODLQ�DUHDV��
�

ÒYRG�

5R]YRM� Y\XåtYiQt� QLY\� �HN\� 0RUDY\�� WDN� MDNR� Y� S�tSDG�� MLQêFK� YHONêFK�
HYURSVNêFK� �tþQtFK� NUDMLQ� �QLYX� FKiSHPH� MDNR� VRXþiVW� YHONpKR� HNRV\VWpPX� �tþQt�
NUDMLQ\��� MH� VSMDW� V� SRVWXSQêP� VQLåRYiQtP� MHMtKR� HNRORJLFNpKR� NRQWLQXD�� 7RWR�
NRQWLQXXP� Pi� VYRX� SURVWRURYRX�� þDVRYRX� D� IXQNþQt� GLPHQ]L�� 9HGOH� GLVNX]H� R�
RSWLPiOQtP� Y\XåtYiQt� NUDMLQ\� ]� SRKOHGX� S�tURGRY�GQpKR� SUREtKi� L� LQWHQ]LYQt�
UR]SUDYD� WêNDMtFt� VH� ]HP�G�OVNp� SROLWLN\� D� ]DSRMHQt� QDãHKR� ]HP�G�OVWYt� GR�
HYURSVNêFK� VWUXNWXU�� '$OHåLWp� SRåDGDYN\� MVRX� S�LWRP� NODGHQ\� L� QD�PLPRSURGXNþQt�
IXQNFH�� VRXYLVHMtFt� V� RFKUDQRX� åLYRWQtKR� SURVW�HGt� D� RSWLPiOQtP� Y\XåtYiQtP� S$G\��
1LYQt�REODVWL�QDãLFK�YHONêFK��HN�MVRX�SURVW�HGtP��GR�NWHUpKR�MH�]�G$YRGX�S�tURGQtFK�
SRGPtQHN�� YþHWQ�� S$GQtFK�� RULHQWRYiQD� LQWHQ]LYQt� ]HP�G�OVNi� YêURED� D� SRGSRUD�
PLPRSURGXNþQtFK�IXQNFt�E\OD�GRSRVXG�VP��RYiQD�SRX]H�GR�SRGKRUVNêFK�D�KRUVNêFK�
REODVWt�V�QLåãt�LQWHQ]LWRX�YêURE\��
�
0DWHULiO�D�PHWRG\�

� 2GS�tURGQ�Qt�QLYQtFK�REODVWt�

6QDKD� R� LQWHQ]LYQt� ]HP�G�OVNRX� YêUREX� ]S$VRELOD� Y�XSO\QXOêFK� GHVHWLOHWtFK�
]QDþQp�RGS�tURGQ�Qt�QLYQtFK�REODVWt���DGD�RGERUQêFK�SUDFt�SDN�SRSLVXMH�]P�Q\��NH�
NWHUêP� GRãOR� Y�QDãt� NUDMLQ�� Y�SRYiOHþQpP� REGREt�� -HGQtP� ]�YHONêFK� ]iVDK$� E\OR�
S�HYHGHQt�]KUXED���������KD�WUYDOêFK�WUDYQtFK�SRURVW$�QD�RUQRX�S$GX��FRå�SRVWLKOR�
YêUD]Q�� L� QLY\� QDãLFK� YHONêFK� �HN�� 9�SRGKRUVNêFK� D� KRUVNêFK� REODVWHFK� E\OD� GtN\�
GRWDþQt� SROLWLFH� VWiWX� QDYUiFHQD� þiVW� OXþQtFK� VSROHþHQVWHY� GR� NUDMLQ\�� Y�QLYQtFK�
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REODVWHFK� ]$VWiYi� YãDN� VWDY� QH]P�Q�Q�� 3RNXG� VH� SRGtYiPH� GHWDLOQ�� QD� WRN\�
PRUDYVNêFK��HN�D�MHMLFK�QLY\��SDN�]MLVWtPH��åH�HNRORJLFNê�VWDY�W�FKWR�REODVWt�VRXYLVt�
MHGQDN�V�QDGPR�VNRX�YêãNRX��NG\�]QDþQp�RGS�tURGQ�Qt�MH�KODYQ��Y�REODVWHFK�SRG�����
P� Q�P��� D� GiOH� V� FKDUDNWHUHP� RNROt� �OHVQt� VSROHþHQVWYD�� ORXN\�� RUQi� S$GD���
(NRORJLFNRX�KRGQRWX�WRN$�D�MHMLFK�QLY�V�RKOHGHP�QD�QDGPR�VNRX�YêãNX�GRNXPHQWXMH�
QiVOHGXMtFt� WDEXOND� �NDWHJRULH� �� MH� S�tURG�� QHMEOLåãt�� NDWHJRULH� �� SDN� DQWURSRJHQQ��
QHMYtFH�RYOLYQ�Qi����

�
�
NDW��QDGP��YêãND� <�����P�Q�P�� >�����P�Q�P��

�� ���� ����
�� ����� �����
�� ����� �����
�� ����� ����
�� ���� ����
Σ� ������ ������

�
�
1LY\� Y�WãtFK� D� YHONêFK� �HN�� NWHUp� ]�HNRORJLFNpKR� KOHGLVND� Y\åDGXMt� QiSUDYX�

�W]Q��� åH� MHMLFK� HNRORJLFNi� KRGQRWD� MH� Qt]Ni��� MVRX� Y�UiPFL� DJURHQYLURQPHQWiOQtFK�
SURJUDP$�SUR]DWtP�RSRPtMHQ\��

=P�Q\�YH�Y\XåtYiQt�S$GQtKR�IRQGX�Y�QLYiFK�

3URW�åRYiQt�SURGXNþQt�IXQNFH�QLY\�YQtPiPH�S�HGHYãtP�MDNR�]WUiWX�SURVWRURYp�
NRQWLQXLW\� QLY\�� L� NG\å� GtN\� SURYi]DQRVWL� MHGQRWOLYêFK� GLPHQ]t� VH� W\WR� QHJDWLYQt�
]P�Q\� Y� SURVWRURYpP� Y\XåLWt� QLY\� SURPtWDMt� ]iNRQLW�� L� GR� IXQNþQtKR� UR]P�UX�
HNRORJLFNpKR�NRQWLQXD�D�WDN�MHM�URYQ�å�RYOLY�XMt����

=WUiWD� SURVWRURYp�NRQWLQXLW\� MH� ]S$VREHQD�S�HGHYãtP� UR]ViKOêPL� ]P�QDPL�Y�
]DVWRXSHQt�NUDMLQQêFK� VNODGHEQêFK�SUYN$�� NWHUp� MVRX�SUR� �tþQt�NUDMLQX� W\SLFNp��äH�N�
WDNRYêP�]P�QiP�GRãOR�D�VWiOH�GRFKi]t�L�Y�QLY���HN\�0RUDY\��MH�QHSRFK\EQp��DYãDN�
QiP� VH� SRGD�LOR� WRWR� WYU]HQt� SRGORåLW� NRQNUpWQtPL� ~GDML��9� KLVWRULFNp� UHWURVSHNWLY��
MVPH�VH�SRNXVLOL�]UHNRQVWUXRYDW�SRGtO�]DVWRXSHQt�Y\EUDQêFK�NUDMLQQêFK�SUYN$�Y�QLY��
0RUDY\�Y�Q�NROLND�Y\PH]HQêFK�þDVRYêFK�URYLQiFK��6WDURY�N�D�VW�HGRY�N�E\O\�SUYQt�
GYD�þDVRYp�KRUL]RQW\��YH�NWHUêFK�E\OR�PRåQR�SURYiG�W�MHQ�RGERUQp�RGKDG\��RStUDMtFt�
VH�R�SXEOLNRYDQp�~GDMH�D�IDNWD��S�HGHYãtP�DUFKHRORJLFNi���1iVOHGXMtFt�þDVRYp�URYLQ\�
����� D� ���� VWROHWt�� MVRX� MLå� ]QDþQ�� Y�URKRGQp�� RStUDMt� VH� R� PDSRYi� GtOD� RSDW�HQi�
VRX�DGQLFRYêP�V\VWpPHP�D�WDNRYRX�SURMHNFL�O]H�SRURYQDW�VH�VRXþDVQRVWt��.RQNUpWQ��
MVPH�SRXåLOL�,,��YRMHQVNp�PDSRYiQt��RNROR�URNX��������,,,��YRMHQVNp�PDSRYiQt��RNROR�
URNX��������]iNODGQt�SUR]DWtPQt�PDSRYiQt��]�����OHW�����VWROHWt��D�VRXþDVQp�]iNODGQt�
PDSRYiQt�� DNWXDOL]RYDQp� N� URNX� ����� PHWRGRX� GiONRYpKR� SU$]NXPX� �OHWHFNp�
VQtPNRYiQt��D�WHUpQQtKR�SU$]NXPX��

=MLãW�QtP�NUDMLQQpKR�Y\XåLWt�Y�MHGQRWOLYêFK�þDVRYêFK�URYLQiFK��]MHGQRGXãHQê�
ODQG�XVH��MVPH�]tVNDOL�NRQNUpWQt�~GDMH�R�FKDUDNWHUX�]P�Q��MHMLFK�ORNDOL]DFL��þDVRYpP�
]DVD]HQt� �� W]Q�� ]SURVW�HGNRYDQ�� R� �U\FKORVWL��� V� MDNRX�SURE�KO\�� D� WR� QHMHQ� Y� FHOpP�
~]HPt�QLY\�0RUDY\�VRXERUQ���DOH�GRNRQFH�SR�GtOþtFK�~VHFtFK������NWHUp�MVPH�Y\PH]LOL�
QD� ]iNODG�� JHRPRUIRORJLFNêFK� FKDUDNWHULVWLN��=DMtPDOL� MVPH� VH� R� ]P�Q\�Y� SORãQpP�
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]DVWRXSHQt� NUDMLQQêFK� SUYN$�� NWHUp� MVPH� UR]G�OLOL� QD� �HNRORJLFN\� YKRGQp��
�VWDQRYLãWQ�� YKRGQê� W\S� OHVD�� ORXN\��YRGQt�SORFK\�D� W]Y��RVWDWQt� ��QDS��� SDUN\�� D�QD�
VWUDQ�� GUXKp� SORFK\� SUYN$� R]QDþHQp� MDNR� ″HNRORJLFN\� QHYKRGQp″� ]� SR]LFH� MHMLFK�
]DVWRXSHQt� Y� �tþQt� QLY��� 7DNRYêPL� QHYKRGQêPL� SORFKDPL� MVRX� ]HMPpQD� RUQi� S$GD��
VtGOD� D� RS�W� RVWDWQt� �QDS��� VNOiGN\�� GRSUDYQt� SORFK\�� DOH� WDNp� LQWHQ]LYQ��
REKRVSRGD�RYDQp� VDG\��� 3RNXG� Y\FKi]tPH� ]� S�HGSRNODG$�� åH� SORFK\� HNRORJLFN\�
YKRGQp� VH� YêUD]Q�� XSODW�XMt� Y� VDPRUHJXODþQtFK� SURFHVHFK� XYQLW�� �tþQt� NUDMLQ\��
VHKUiYi� MHMLFK� SORãQp� ]DVWRXSHQt� UR]KRGXMtFt� UROL�S�L� ]DFKRYiQt� þL�QDRSDN� VQLåRYiQt�
HNRORJLFNp�NRQWLQXLW\�~]HPt��R�Qtå�E\OD��Hþ��

�
9êVOHGN\�D�GLVNXVH�

ýtVHOQp� ~GDMH�� ]tVNDQp� QD� ]iNODG�� SRþtWDþRYpKR� ]SUDFRYiQt� YêãH� XYHGHQêFK�
PDSRYêFK� SRGNODG$�� QiP� SRGiYDMt� ]FHOD� MDVQRX� LQIRUPDFL� R� YêYRML� Y]iMHPQpKR�
SRP�UX�RERX�VNXSLQ�NUDMLQQêFK�SUYN$�Y�QLY��0RUDY\��=DWtPFR�Y�URFH������]GH�E\OR�
]DVWRXSHQR�YtFH� QHå� �����HNRORJLFN\�YKRGQêFK�SORFK��Y� URFH������RNROR�������Y�
URFH������������SDN�Y�VRXþDVQRVWL�MH�WR�SRXKêFK�������=E\WHN�SORFK\�QLY\�0RUDY\�
MH�SDN�]DEUiQ�SUYN\�HNRORJLFN\�QHYKRGQêPL��
�

FHONRYi�SORFKD��������KD� U������� U������� U������� VRXþDVQê�
VWDY�

OHV\� ������ ������ ������ ������
ORXN\� ������ ������ ������ �����
YRGQt�SORFK\� ����� ����� ����� �����
RVWDWQt�HNRORJLFN\�YKRGQp�SORFK\� ����� ����� ����� �����

Σ�HNRORJLFN\�YKRGQp�SORFK\� ������ ������ ������ ������

RUQi�S$GD� ������ ������ ������ ������
VtGOD� ����� ����� ����� ������
RVWDWQt�HNRORJLFN\�QHYKRGQp�SORFK\� ����� ����� ����� �����

Σ�HNRORJLFN\�QHYKRGQp�SORFK\� ������ ������ ������ ������

�
�� =�WDEXON\�MH�]�HMPê�YHOPL�YêUD]Qê�SRVXQ��NG\�QD�SRGNODG��RGERUQpKR�RGKDGX�
O]H�WYUGLW��åH�Då�GR�NRQFH�VW�HGRY�NX�Y\SO�RYDO\�SUYN\�HNRORJLFN\�YKRGQp�FHOêFK��
�����SORFK\�QLY\�0RUDY\!�

9HGOH� SORãQêFK� ]P�Q� Y� QLY�� O]H� ]FHOD� MHGQR]QDþQ�� Y\VOHGRYDW� L� GDOãt�
QHS�t]QLYê�WUHQG��D�WtP�MVRX�]P�Q\��WêNDMtFt�VH�VDPRWQp��HN\�0RUDY\���UHJXODFH�WRNX��
5HJXODFH��HN\�MH�YãDN�Y�WãLQRX�VSMDWD�V�SU$YRGQtP�MHYHP��D�WtP�MH�]NUDFRYiQt�FHONRYp�
GpON\�WRNX�0RUDY\��7tPWR�]S$VREHP�GRãOR�RG�URNX������GR�VRXþDVQRVWL�NH�]NUiFHQt�
KODYQtKR�NRU\WD��QD�~]HPt�ý5��R�������NP��QHEROL�R������MHKR�GpON\��3RNXG�E\FKRP�
VH�Wi]DOL�QD�]NUiFHQt�GpON\�ERþQtFK�DNWLYQtFK�UDPHQ��SDN�MH�~GDM�MHãW��Y\ããt�D�þLQt�����
NP�� WM�� ������� MHMt� GpON\�� =P�Q\� Y� GpOFH� YRGQtFK� WRN$� �Y� NP�� SRGOH� MHGQRWOLYêFK�
þDVRYêFK�REGREt�GRNXPHQWXMH�QiVOHGXMtFt�WDEXOND��

�
� GpOND�0RUDY\�� GpOND�ERþQtFK�UDPHQ� FHONRYi�GpOND�
�����±������ ������� ������� �������
�����±������ ������� ������� �������
�����±������ ������� ������� �������
�����±������ ������� ������� �������
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�HãHQt�RSWLPDOL]DFH�Y\XåtYiQt�S$GQtKR�IRQGX�Y�QLYiFK��HN�

9êFKRGLVNR� ]H� VRXþDVQp� HNRORJLFN\� ]FHOD� QHY\KRYXMtFt� VLWXDFH� VSRþtYi� Y�
SRVtOHQt�UHVS��REQRY��]DVWRXSHQt�Wp�VNXSLQ\�NUDMLQQêFK�SUYN$��NWHUp�MVPH�R]QDþLOL�]D�
HNRORJLFN\�YKRGQp��9�WRPWR�GXFKX�MVRX�NRQFLSRYiQ\�L�QDãH�NRQNUpWQt�QiYUK\�Y�QLY��
�HN\�0RUDY\��'$OHåLWp� MH�]YêãLW�Y�QLY��]DVWRXSHQt�S�HGHYãtP�OHV$�D� OXþQtFK�SRURVW$�
QDWROLN�� DE\� SURFHQWR� HNRORJLFN\� YKRGQêFK� SORFK� Y]URVWOR� DOHVSR�� QD� ����� MHMLFK�
SORFK\�� 6RXþDVQp� VQtåHQt� IUDJPHQWDFH� W�FKWR� SUYN$�� VSROX� V� GtOþtPL� UHYLWDOL]DFHPL�
KODYQtKR� NRU\WD� �HN\� D� REQRYRX� MHMLFK� ERþQtFK� DNWLYQtFK� UDPHQ�� MH� S�HGSRNODGHP�
REQRY\� �� Y� SUYQt� Ii]L� SURVWRURY�� þDVRYpKR� D� SRVOp]H� L� IXQNþQtKR� �� HNRORJLFNpKR�
NRQWLQXD�QLY\���

1iVOHGXMtFt� WDEXOND� QDVWL�XMH� QDYUKRYDQp� ]P�Q\� �RSWLPiOQt� HNRORJLFNi�
YDULDQWD���YHGRXFt�N�SRVtOHQt� HNRORJLFNp� VWDELOLW\��YH� VURYQiQt�VH�VRXþDVQêP�VWDYHP�
�Y�����

�

� OHV\� ORXN\� YRGQt�
SORFK\�

ΣHNRORJLFN\�
YKRGQp�
SORFK\�

RUQi�
S$GD�

VtGOD� ΣHNRORJLFN\�
QHYKRGQp�
SORFK\�

VRXþDVQê�
VWDY�

������ ����� ����� ������ ������ ������ ������

QiYUK� ������ ������ ����� ������ ������ ������ ������

�
�

3R]Q����UR]GtO\� PH]L� MHGQRWOLYêPL� NDWHJRULHPL� D� Σ� HNRORJLFN\� YKRGQêFK� D�
QHYKRGQêFK� SORFK� WYR�t� RVWDWQt� HNRORJLFN\� YKRGQp� D� HNRORJLFN\� QHYKRGQp�
SORFK\��MHå�Y�WDEXOFH�QHMVRX�XYHGHQ\��

3RNXG� E\� �HãHQp� ~]HPt� ]DKUQRYDOR� Y\ããt� SRGtO� HNRORJLFN\� YKRGQêFK� SORFK�
QHå�MH�WRPX�Y�VRXþDVQRVWL��SDN�E\�PRKOR�SRVORXåLW�L�Y�SURWLSRYRG�RYp�RFKUDQ��~]HPt��
MHå�OHåt�PLPR�]iSODYX��EH]�]E\WHþQêFK�HNRQRPLFNêFK�D�HNRORJLFNêFK�]WUiW��

�
=iY�U�

3UR�RSWLPDOL]DFL�Y\XåLWt�NUDMLQ\�Y�QLYQtFK�REODVWHFK�MH�QiYD]Q��QXWQp��
�� ]SUDFRYDW� GHWDLOQt� SURMHNW\�� NWHUp� EXGRX� Y\FKi]HW� ]H� VWDQRYLãWQtFK� SRGPtQHN��

YþHWQ��S$GQtFK��D�EXGRX�EUiW�Y�~YDKX�QHMHQ�]iMP\�SURGXNþQt��DOH�L�SRåDGDYN\�QD�
RFKUDQX�åLYRWQtKR�SURVW�HGt��

�� SRNXVLW�VH�Y\KRGQRWLW�FR�QHMNRPSOH[Q�ML�L�PLPRSURGXNþQt�IXQNFH�]HP�G�OVNêFK�
V\VWpP$�D�QDYUåHQêFK�RSDW�HQt�Y�NUDMLQ���

�� QDYUKQRXW�HNRQRPLFNp�QiVWURMH�YHGRXFt�N�ãHWUQpPX�Y\XåtYiQt�QLYQtFK�REODVWt��
�
/LWHUDWXUD�

âDUDSDWND�� %�� HW� âW�UED�� 2��� ������ 2SWLPL]DWLRQ� RI� DJULFXOWXUH� LQ� UHODWLRQ� WR� WKH�
PXOWLIXQFWLRQDO�UROH�RI�WKH�ODQGVFDSH��8UEDQ�DQG�ODQGVFDSH�3ODQQLQJ���������
�����

âDUDSDWND�� %��� ������ =P�Q\� D� SHUVSHNWLY\� ]HP�G�OVNpKR� KRVSRGD�HQt� Y�QLYQtFK�
REODVWHFK�� ,Q�� âDUDSDWND�� %�� HW� 3UD[�� $�� �(GV���� ÒORKD� D� Y\XåLWt� YêVOHGN$�
SHGRORJLH� Y�HNRORJLL� VH]DP��HQtP� QD� DJURHNRORJLL�� 8QLYHU]LWD� 3DODFNpKR�
Y�2ORPRXFL������±������
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âW�UED�� 2�� �(G���� ������ 3�tURGQt� KRGQRW\� D� VWXSH�� RGS�tURGQ�Qt� PRUDYVNêFK� �HN��
=iY�UHþQi� ]SUiYD� .DWHGUD� HNRORJLH� 3�)� 83�� ��� SS�� �� WH[WRYp� D� PDSRYp�
S�tORK\��

âW�UED�� 2�� �(G���� ������ 2EQRYD� HNRORJLFNpKR� NRQWLQXD� �HN\� 0RUDY\�� =iY�UHþQi�
]SUiYD��NDWHGUD�HNRORJLH�3�)�83�2ORPRXF������SS����S�tORK\��

âW�UED��2���.XEtþHN��)��HW�0�NRWRYi��-���������&R�MH�WR��tþQt�NUDMLQD��1LYD�,,,��*HRWHVW�
%UQR���������

�

.RQWDNW��

3URI��51'U��2WDNDU�âW�UED��&6F��

51'U��-DUPLOD�0�NRWRYi�

'RF��,QJ��%R�LYRM�âDUDSDWND��&6F��

,QJ��+HOHQD�.LOLDQRYi�

,QJ��0DUHN�%HGQi���

.DWHGUD�HNRORJLH�3�tURGRY�GHFNp�IDNXOW\�8QLYHU]LW\�3DODFNpKR�
7�tGD�VYRERG\����
�������2ORPRXF�

H�PDLO��VDU#SUIQZ�XSRO�F]�
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$%(5È&,$�3Ð'<�$17523,=È&,28�9�.$5/29(-�96,�
�%5$7,6/$9$��
�
62,/�$%(55$7,21�%<�$17+523,=$7,21�,1�.$5/29$�9(6�
/2&$/,7<��%5$7,6/$9$��
�

=ROWiQ�%('51$�

3UtURGRYHGHFNi�IDNXOWD�8.��.DWHGUD�SHGROyJLH��%UDWLVODYD�

�

$EVWUDFW�

� $EHUUDWLRQ��L�H��DQ\�GHYLDWLRQ�IURP�WKH�PHDQ�VRLO�SURSHUWLHV�FDXVHG�E\�DQWKURSL]DWLRQ�
LQ�.DUORYD�9HV�ORFDOLW\��SDUW�RI�WKH�FLW\�%UDWLVODYD��LV�PDQLIHVWHG�E\�RFFXUUHQFH�RI�VRLO�W\SHV��
.XOWL]HP� DQG� $QWKUR]HP� DQG� WKHLU� FRPELQDWLRQ� ZLWK� QDWXUDO� VRLO� W\SHV� DV�� .DPEL]HP�
�&DPELVRO���)OXYL]HP��)OXYLVRO���5DQNHU�DQG�+QHGR]HP��/XYLVRO���%XLOW�XS�IODWV��QRQ�VRLOV��
RFFXS\�DERXW������RI� WKH�VWXGLHG�DUHD��7KH�VWURQJ�DEHUUDWLRQ�LV�H[SUHVVHG�LQ������RI�VRLOV��
PRGHUDWH�LQ������RI�VRLOV�DQG�ZHDN�LQ������RI�VRLOV��7KH�VWURQJ�DQWKURSL]DWLRQ�LPSDFWV�DUH�
REVHUYHG�RQ������RI�WKH�ZKROH�DUHD��PRGHUDWH�LPSDFWV�RQ������RI�WKH�ZKROH�DUHD�DQG�ZHDN�
LPSDFWV�RQ������RI�WKH�ZKROH�DUHD��
�
�
ÒYRG�

� $EHUiFLD�S{G\�MH�RGFKêOND�RG�SULHPHUQêFK�SULURG]HQêFK�YODVWQRVWt�MHGQRWOLYêFK�
NODVLILNDþQêFK� MHGQRWLHN� S{G\�� 2GFKêON\� P{åX� E\"� KRGQRWHQp� MHGQRWOLYR� DNR� REVDK�
KXPXVX�� REVDK� åLYtQ�� KRGQRWD� S{GQHM� UHDNFLH�� DW���� DOHER� V~KUQQH�� DNR� QDSU�� PLHUD�
DQWURSL]iFLH�S{G\��$QWURSL]iFLD�S{G\�MH�SURFHV�RYSO\Y�RYDQLD�MHM�YODVWQRVWt�þORYHNRP�D�
WR� Y�SR]LWtYQRP� DOHER� QHJDWtYQRP� Y]"DKX� N�ELRWH�� NWRUêP� VD� P{åH� GRVSLH"� Då�
N�~SOQpPX� SUHWYRUHQLX� SHGRQX�� 7HQWR� YãDN� QHVPLH� E\"� ~SOQH� ]QLþHQê� D� WHGD� QHVPLH�
VWUDWL"� ]QDN\� VXFKR]HPVNpKR� HNRV\VWpPX� V� W\SLFNêP� KHWHURJpQQ\P� YUVWHYQDWêP�
]ORåHQtP��%XGRY\�� FHVW\�� FKRGQtN\� D� XPHOp� MD]HUi�QHSRYDåXMHPH�]D�S{GX��=KRUãHQLH�
DOHER�]OHSãHQLH�YODVWQRVWt�S{G\�þORYHNRP�YR�Y]"DKX�N�ELRWH�VD�SUHMDYXMH�U{]QRX�PLHURX��
0LHUD� DEHUiFLH� VD� PRUIRORJLFN\� QDM�DKãLH� ]LV"XMH� VWDQRYHQtP� K�EN\� DQWURSLFN\�
SR]PHQHQpKR�S{GQHKR�SURILOX��%HGUQD���������

� &LH�RP�SUiFH�EROR�XUþL"�UR]ãtUHQLH�S{G�V�U{]QRX�PLHURX�DEHUiFLH�]DSUtþLQHQHM�
þORYHNRP�Y�þDVWL�YH�NHM�VtGHOQHM�DJORPHUiFLH��

� 3UtVSHYRN�VD�Y\SUDFRYDO�Y�UiPFL�JUDQWRYpKR�SURMHNWX�þ������������Ä$EHUiFLD�
S{G�D�LFK�KRGQRWHQLH�QD�]iNODGH�HQYLURQPHQWiOQ\FK�IXQNFLt³��
�
0DWHULiO�D�PHWyG\�

� .DUORYD�9HV�MH�PHVWVNi�þDV"�%UDWLVODY\��2EHF�EROD�SULSRMHQi�N�PHVWX�Y�URNX�
������.DWDVWHU�Pi�YêPHUX����NP��D�QDFKiG]D� VD�QD�]iSDGQRP�RNUDML�PHVWD�PHG]L�
WRNPL�� 'XQDM�� 9\GULFD� D� .DUORYHVNê� SRWRN�� 3UHG� Sl"GHVLDW\PL� URNPL� ]DVWDYDQi�
SORFKD� SUHGVWDYRYDOD� Y�NDWDVWUL� OHQ� ���� �� FHOHM� YêPHU\�� 5R]ãtUHQp� EROL� ]iKUDG\� D�
YLQRKUDG\� �������� DOH�QDMPl� OHV\�D� O~N\� ��������2G� WHMWR�GRE\� VD�VLWXiFLD�YêUD]QH�
]PHQLOD�� 9�V~þDVQRVWL� Pi� .DUORYD� 9HV� UR]VLDKOH� VtGOLVNi� D� ãWYUWH� LQGLYLGXiOQHM�
]iVWDYE\�� 9�DND� YRGRKRVSRGiUVN\� D� S{GRRFKUDQQH� Yê]QDPQêP� SORFKiP� ]RVWDOL�
Y�NDWDVWUL�HãWH�]QDþQp�YêPHU\�S{YRGQêFK�SULURG]HQêFK�SRUDVWRY�D�WHGD�DM�S{G��
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� 3RGUREQê� S{GQ\� SULHVNXP� VD� Y�LQWUDYLOiQRFK� REFt� QD� 6ORYHQVNX� HãWH�
QHXVNXWRþQLO��([LVWXM~FH�~GDMH�R�S{GDFK�PHVWD�%UDWLVODY\�Y�0�����������.PLQLDN�D�
NRO���������%HGUQD��5DþNR��âXULQD��������VPH�PXVHOL�GRSOQL"�SRGUREQHMãtP�WHUpQQ\P�
SULHVNXPRP�� 9êVOHGRN� MH� S{GQD� PDSD� NDWDVWUX� .DUORYD� 9HV� Y�0� ����� ���� DNR�
RULJLQiOQ\��]DWLD��QHSXEOLNRYDQê�PDWHULiO��3UH�ãW~GLXP�DEHUiFLH�S{G�VPH�S{GQX�PDSX�
]MHGQRGXãLOL� D� SULVS{VRELOL� YêVNXPQpPX� ~þHOX�� 0LHUX� DEHUiFLH� VPH� SRVXG]RYDOL�
SUHGRYãHWNêP� SRG�D� LQWHQ]LW\� DQWURSL]iFLH� Y\MDGUHQHM� S{GQ\P� VXEW\SRP�PRGiOQD��
NXOWL]HPQi�D�W\SRP�S{G\�NXOWL]HP��DQWUR]HP��Y�V~ODGH�V�QDMQRYãRX�PRUIRJHQHWLFNRX�
NODVLILNiFLRX�S{G�6ORYHQVND��.ROHNWtY���������
�
9êVOHGN\�

� =�S{GQHM� PDS\� �2EU�� ��� MH� ]UHMPp�� åH� VNRUR� SRORYLFD� ���� ��� NDWDVWUD� MH�
]DVWDYDQi� EXGRYDPL� D� NRPXQLNiFLDPL� �8�� D� VDGRYQtFN\� Y\PRGHORYDQêPL�
DQWURSRJpQQ\PL�QDYiåNDPL�D�]DYiåNDPL��$1P���=UQLWRVWQH�V~�S{G\�SLHVþLWR�KOLQLWp�
Då� KOLQLWp�� þDVWR� V�SUtPHVRX� ãWUNX�� NDPH�RY� D� DQWURSRJpQQ\FK� DUWHIDNWRY� �~ORPN\�
WHKiO�� NXV\� EHWyQX��� =QDþQi� þDV"� WHULWyULD� V�DQWURSRJpQQ\PL� S{GDPL� EROD� WHUpQQH��
XSUDYHQi�Y\WYRUHQtP�XPHOêFK� WHUiV�D�]DWUiYQHQêFK�VYDKRY��2MHGLQHOH� �SRG�'OKêPL�
GLHODPL�� SUL� ,XYHQWH�� VD� Y\VN\WXM~� YlþãLH� SORFK\� DQWURSLFN\� XSUDYHQêFK� SUXGNêFK�
VYDKRY�V�ULHGN\P�WUiYQ\P�SRUDVWRP��3{G\�PDM~�XPHOH�Y\WYRUHQê�SO\WNê�KXPXVRYê�
KRUL]RQW�� SRG� NWRUêP� MH� DQWURSRJpQQ\� VXEVWUiW�� YlþãLQRX� ]�S{YRGQpKR� KRUQLQRYpKR�
PDWHULiOX�� 1D� QLHNWRUêFK� PLHVWDFK� V~� SULHOXN\� SRVWXSQH� ]DSO�RYDQp� GRGDWRþQêPL�
VWDYEDPL�� DNR� QDSU�� VWDQLFRX� SRKRQQêFK� KP{W� Y�þDVWL� 5RYQLFH�� DOHER� RE\WQêPL�
EXGRYDPL� Y�þDVWL� 'OKp� GLHO\�� 7LHWR� ]iVWDYE\� GRWYiUDM~� HVWHWLFN\�� DUFKLWHNWRQLFN\� DM�
HNRORJLFN\� þORYHNRP� VLOQH� QDUXãHQp� PLHVWD�� NGH� UR]UêSDQi� S{GQD� SULNUêYND�
V�QDMYlþãRX�DEHUiFLRX�RG�SULURG]HQpKR�VWDYX�EROD�SRUDVWHQi�QiOHWRP�EXUtQ�D�NUtNRY��
NWRUp� OHQ�VSRUDGLFN\�]DNUêYDOL� VNOiGNRYê�GHPRODþQê�PDWHULiO��.�VLOQH�SR]PHQHQêP�
S{GDP� þORYHNRP� SDWULD� DM� SORFK\� LQGLYLGXiOQHM� ]iVWDYE\� �.7P���$1P�� Y�/tãþRP�
~GROt��SRG�'OKêPL�GLHODPL�D�6LWLQRX�������~]HPLD���9�PQRKêFK�]iKUDGiFK�URGLQQêFK�
GRPRY� V~� DQWURSRJpQQH� QDYiåN\�� SUtSDGQH� VNXOW~UQHQtP� SUHWYRUHQp� NDPEL]HPH� QD�
NXOWL]HPH� V�KXPXVRYêP� KRUL]RQWRP� KOERNêP� �������� P�� 3{G\� PDM~� VODER� N\VO~�
UHDNFLX��S{YRGQp�S{G\�EROL�VLOQR�N\VOp��D�Y\VRNp�]iVRE\�S{GQHKR�KXPXVX��

� $VL� ����� SORFK\� NDWDVWUD� SUHGVWDYXM~� SULURG]HQp� S{YRGQp� SUtURGQp� S{G\�� OHQ�
VODER�RYSO\YQHQp� þORYHNRP�� ,GH� R� NRPSOH[\�S{G� W\SRY�NDPEL]HP�PRGiOQD�D� UDQNHU�
NDPEL]HPQê� �.0P� �� 51N�� Y\VN\WXM~FH� VD� Y�3DUNX� 613��.~WLNRFK� D� 6LWLQH�� DNR� DM�
SORFK\�IOXYL]HPH�PRGiOQHM�D�IOXYL]HPH�JOHMRYHM��)0P��)0*��QD�RVWURYH�6LKR"��NWRUê�MH�
PHG]L�.DUORYHVNêP�UDPHQRP�D�KODYQêP�WRNRP�ULHN\�'XQDM��.DPEL]HPH�D�UDQNUH�V~�
Y\WYRUHQp� ]R� ]YHWUDOtQ� JUDQRGLRULWRY�� SUtSDGQH� VLOLNiWRYêFK� EULGOtF� D� VLOWRYFRY��
]UQLWRVWQH� SLHVþLWR�KOLQLWêFK� Då� KOLQLWêFK�� VODER�� PLHVWDPL� Då� VLOQH� ãWUNRYLWêFK� D�
NDPHQLWêFK��3{G\�W\SX�UDQNHU�GRPLQXM~�QD�SUXGNêFK�VYDKRFK�D�]Ui]RFK��]DWLD��þR�QD�
PLHUQ\FK�D�VWUHGQêFK�VYDKRFK�V~�S{G\�SUHYDåQH�W\SX�NDPEL]HP��3{G\�PDM~�VODER�N\VO~�
Då�VLOQR�N\VO~�S{GQX�UHDNFLX��+XPXVRYê�SRYUFKRYê�KRUL]RQW����������P��REVDKXMH�������
��PHQHM� NYDOLWQpKR� KXPXVX�� 3RUDVW� SUHGVWDYXMH� EXNRYR�KUDERYê� OHV� SRPHUQH� GREUHM�
ERQLW\��6PHURP�N�%RWDQLFNHM�]iKUDGH�QD�RVWURYH�6LKR"�V~�S{G\�W\SX�IOXYL]HP�]UQLWRVWQH�
�DKãLH� �KOLQLWR�SLHVþLWp� D� SLHVþLWR�KOLQLWp� VR� ãWUNRP��� ]DWLD�� þR� Y�GHSUHVLiFK� P�WY\FK�
UDPLHQ�'XQDMD�]UQLWRVWQH�"DåãLH��tORYLWR�KOLQLWp���1D�þDVWL�RVWURYD�V~�DM�KOLQLWp�D�SLHVþLWR�
KOLQLWp�S{G\��3{G\�PDM~�VODER�DONDOLFN~�S{GQX�UHDNFLX��S+�+�2���������Qt]N\��Då�VWUHGQê�
REVDK� NYDOLWQpKR� KXPXVX�� 3RUDVWHQp� V~� OXåQêP� OHVRP� GREUHM� ERQLW\�� 5DULWRX�
SULURG]HQêFK�S{YRGQêFK�S{G�MH�PDOi��DVL���KD��ORNDOLWD�KOLQLWêFK�KQHGR]HPt�PRGiOQ\FK�
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]R� VSUDãH� Y�RSXVWHQRP� GHYDVWRYDQRP� RYRFQRP� VDGH� PHG]L� PRVWRP� FH]� 'XQDM� D�
DUHiORP�8QLYHU]tW��

� 6WUHGQ~� DEHUiFLX� S{G� DQWURSL]iFLRX� VPH� ]D]QDPHQDOL� DVL� QD� ��� �� ~]HPLD�
NDWDVWUX� .DUORYHM� 9VL�� .RQNUpWQH� LGH� R� %RWDQLFN~� ]iKUDGX�� =RRORJLFN~� ]iKUDGX��
~]HPLH�GYRFK�FLQWRUtQRY��6OiYLþLH�~GROLH��5RYQLFH���DNR�DM�]iKUDG\�D�YLQRKUDG\�QDG�
/tãþtP� ~GROtP�� SRG� 'OKêPL� GLHODPL�� SUL� 6LWLQH� D� Y�.~WLNRFK�� ,GH� R� NRPSOH[\� S{G�
W\SX�NDPEL]HP���DQWUR]HP��.0P���$1P��D�NXOWL]HP���NDPEL]HP��.7P���.0P���
3{G\� SR]RVWiYDM~� ]�PLHUQH�� VWUHGQH� Då� VLOQH� RYSO\YQHQêFK� S{G� þORYHNRP�� SULþRP�
SUHYOiGD� VWUHGQi� DEHUiFLD� S{GQ\FK� YODVWQRVWt�� SUHK�EHQê� KXPXVRYê� KRUL]RQW�
RERKDWHQê� R� KXPXV�� RGVWUiQHQp�NDPHQH�� Qi]QDN\� WHUDVRYDQLD� D� SRG��0QRKp�YLQLFH�
QDG�/tãþtP�~GROtP�V~�]DQHGEDQp��SRGREQH�DNR�QLHNWRUp�]iKUDG\�D�RYRFQp�VDG\�SRG�
'OKêPL�GLHODPL�D�SUL�6LWLQH��/RNiOQH�V~�YãDN�S{G\�LQWHQ]tYQH�DQWURSLFN\�RãHWURYDQp�
�QDSU��SRG�+UXEêP�EUHKRP��D� WDP� MH�~URGQRV"�S{G\�XGUåLDYDQi�QD�Y\VRNHM�~URYQL��
3{GQ\� GUXK� MH� SLHVþLWR�KOLQLWê� Då� KOLQLWê�� PLHVWDPL� VWUHGQH� Då� VLOQH� VNHOHWQDWê��
âWUNRYLWHMãLH� S{G\� V~� QDMPl� QD� VWDUãHM� SOHLVWRFpQQHM� WHUDVH� 'XQDMD� �*�Q]��
Y�QDGPRUVNHM� YêãNH� ���� P� Q�P�� Y�ORNDOLWH� 6WDUp� JUXQW\� PHG]L� 6OiYLþtP� D� /tãþtP�
~GROtP���

9�NDWDVWUL�.DUORYD�9HV�SUHGVWDYXMH�FHONRYi�]DVWDYDQi�SORFKD�EH]�S{G\�DVL����
�� ~]HPLD�� 1D� ~]HPt� VR� VWUHGQRX� DQWURSL]iFLRX� VD� ]DVWDYDQi� þDV"� UR]SUHVWLHUD�
SULHPHUQH�OHQ�QD�����SORFK\��UR]SlWLH����������SORFK\��]DWLD��þR�QD�~]HPt�VR�VLOQRX�
DQWURSL]iFLRX�S{G��8���$1P��MH�]DVWDYDQRV"�SULHPHUQH�Då�������UR]SlWLH�������������
3RG�D�&RUGVHQ�HW�DO���������VD�KRGQRWt�Y�SUYRP�SUtSDGH�]DVWDYDQRV"�~]HPLD�DNR�PDOi�
����������]DVWDYDQHM�SORFK\��D�Y�GUXKRP�SUtSDGH�DNR�PLHUQD������������]DVWDYDQHM�
SORFK\��� 9�V~ODGH� V�WYUGHQtP�� åH� ]DVWDYDQ~� SORFKX� QHP{åHPH� SRYDåRYD"� ]D� S{GX�
�%HGUQD���������PLHUD�DEHUiFLH�S{G�Y�SUHSRþWH�QD�QH]DVWDYDQ~�SORFKX�������SORFK\�
NDWDVWUX��MH�QDVOHGRYQi��VODE~�PLHUX�DEHUiFLH��Pi�������VWUHGQ~�PLHUX�DEHUiFLH������
D�VLOQ~�PLHUX�DEHUiFLH������S{G��9�SUHSRþWRFK�VPH�WHGD�]RK�DGQLOL�QDMYlþãt�YêVN\W�
]DVWDYDQHM�SORFK\�QD�~]HPt�VR�VLOQRX�DQWURSL]iFLRX���������PHQãt�VR�VWUHGQRX�PLHURX�
DQWURSL]iFLH� ���� ��� D� QHSDWUQê� Då� åLDGQ\� Y�SULURG]HQêFK�� þORYHNRP� VODER�
RYSO\YQHQêFK� PLHVWDFK� ���� ���� 5R]ãtUHQLH� MHGQRWOLYêFK� SO{FK� D� S{G� V�U{]QRX�
LQWHQ]LWRX�DQWURSL]iFLH�MH�]UHMPp�]�2EU�����
�
=iYHU�

� $EHUiFLD�� þLåH� RGFKêOND� RG� SULHPHUQêFK� YODVWQRVWt� S{G� ]DSUtþLQHQi�
DQWURSL]iFLRX�Y�NDWDVWUL�.DUORYD�9HV��PHVWVNi�þDV"�%UDWLVODY\��VD�SUHMDYXMH�YêVN\WRP�
S{GQ\FK� W\SRY� NXOWL]HP� D� DQWUR]HP� D� LFK� NRPELQiFLDPL� V�SULURG]HQêPL� S{GDPL�
W\SRY�� NDPEL]HP�� IOXYL]HP�� UDQNHU� D� KQHGR]HP��=DVWDYDQi�SORFKD� �QHS{G\�� ]DEHUi�
�����~]HPLD�NDWDVWUD��6LOQ~�DEHUiFLX�Y\ND]XMH�������VWUHGQ~������D�VODE~�������S{G��
6LOQi�DQWURSL]iFLD�SRVWLKXMH�������VWUHGQi������D�VODEi������SORFK\�NDWDVWUD��
� �
/LWHUDW~UD�
�
%HGUQD�� =��� ������ 3UtVSHYRN� NX� NODVLILNiFLL� D� PDSRYDQLX� S{G� SR]PHQHQêFK�

DQWURSRJpQQRX�þLQQRV"RX��*HRJU��ýDV������þ�����V�����������
%HGUQD��=���������0LHUD�DEHUiFLH�D�NODVLILNiFLD�DQWURSRJpQQ\FK�S{G��,Q��6RERFNi��-��

�HG��������$QWURSL]iFLD�S{G�,9��9Ò323��3UL)�8.�%UDWLVODYD��V���������
%HGUQD��=���5DþNR��-���âXULQD��%���������3UtVSHYRN�N�YêVNXPX�S{G�%UDWLVODY\��*HRJU��

ýDV������þ�����V�����������
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&RUGVHQ��(��HW�DO���������%RGHQNDUWH����������6WDGW�.LHO�XQG�8PODQG��0LWW��'HXWVFK��
%RGHQNXQGO��*HVHOVFKDIW������V�����������

.PLQLDN�� 0�� D� NRO��� ������ %LRJHRJUDILFNi� UDMRQL]iFLD� ~]HPLD� KODYQpKR� PHVWD� 65�
%UDWLVODY\��6SUiYD�]D���HWDSX��3UL)�8.�%UDWLVODYD�����V���

.ROHNWtY�� ������ 0RUIRJHQHWLFNê� NODVLILNDþQê� V\VWpP� S{G� 6ORYHQVND�� %D]iOQD�
UHIHUHQþQi�WD[RQyPLD��9Ò323�%UDWLVODYD�����V��

�

.RQWDNW��
�
'RF��,QJ��=ROWiQ�%HGUQD��'U6F��
.DWHGUD�SHGROyJLH�3UL)8.�
0O\QVNi�GROLQD�
�������%UDWLVODYD�
�
H�PDLO��SHGRORJLD#IQV�XQLED�VN�
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2EU����0DSD�S{GQ\FK�W\SRY�D�VXEW\SRY�±�.DUORYD�9HV��%UDWLVODYD���
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9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\�%UDWLVODYD�

�

$EVWUDFW�

6RPH� GLDJQRVWLF� IHDWXUHV� RI� DQWKURSRJHQLF� VRLOV� ZKLFK� ZHUH� GHILQHG� LQ� WKH� ODWHVW�
0RUSKRJHQHWLF�6RLO�&ODVVLILFDWLRQ�6\VWHP�RI�6ORYDNLD�ZHUH�RYHUYDOXHG�LQ�WKLV�SDSHU��$W�WKH�
FXOWLYDWHG�KRUL]RQ�ZH�KDYH�SURSRVHG�UHYDOXDWLRQ�RI�RUJDQLF�&�FRQWHQW��GHWDLOHG�GHVFULSWLRQ�RI�
KRPRJHQL]DWLRQ�VWDJHV�DQG�SUHFLVHO\�GHILQLQJ�RI�JDUGHQLQJ�FXOWLYDWLRQ�IRUP��3�DQG�HDUWKZRUP�
SUHVHQFH��� � $OVR� WKH� WDVN� RI� GHHS� SORXJKLQJ� ERXQGDU\�� VNHOHWRQ� FRQWHQW�� KRUL]RQ� FRORXU��
QXWULHQWV�� KHDY\� PHWDOV� DYDLODELOLW\� ZHUH� GLVFXVVHG�� $W� WKH� DQWKUR]HP� KRUL]RQ� LW� KDV� EHHQ�
SURSRVHG� WR� REVHUYH� DOO� DYDLODEOH� DQDO\WLFDO� SURSHUWLHV� RI� KRUL]RQV� DQG� OD\HUV�� WR� IRFXV� WR�
VXEVWUDWH� FKDUDFWHULVWLFV� LQFOXGLQJ� VWUDWLILFDWLRQ�� VNHOHWRQ�� DUWHIDFWV�� VRLO� VWUXFWXUH�� SK\VLFDO�
SURSHUWLHV��FRQWDPLQDWLRQ��DONDOL]DWLRQ�DQG�DFLGLILFDWLRQ��

�

ÒYRG�
3{G\�V~�SUtURGQp�~WYDU\��NWRUp�EROL�WYRUHQp�]D�LQWHUDNFLH�þDVX��NOtP\��UHOLpIX��

S{GRWYRUQpKR�VXEVWUiWX�D�åLM~FLPL�RUJDQL]PDPL��1HVN{U�ERO�WHQWR�SURFHV�GRSOQHQê�R�
IHQRPpQ� �XGVNpKR� YSO\YX� QD� S{GX�� +RFL� SR�QRKRVSRGiUVWYR� D� RVWDWQp� �XGVNp�
DNWLYLW\� H[LVWXM~� KLVWRULFN\� SRPHUQH� GOK~� GREX�� LFK� RGUD]� Y� VWDUãtFK� S{GQ\FK�
NODVLILNiFLiFK�MH�QHSDWUQê��$å�Y�SRVOHGQêFK�GHVD"URþLDFK�MH�EDGD"�QH~PHUQp�]YêãHQLH�
SRþWX� RE\YDWH�VWYD�� H[SDQ]LX� SR�QRKRVSRGiUVWYD�� QiVWXS� PHFKDQL]iFLH�� LQWHQ]tYQH�
Y\XåtYDQLH� FKHPLNiOLt�� UR]ãtUHQLH� SULHP\VOX� D� XUEDQL]RYDQpKR� RVtGOHQLD�� YêYRM�
LQIUDãWUXNW~U\� D� EDQVNHM� þLQQRVWL�� 9ãHWN\� WLHWR� þLQQRVWL� VS{VRELOL� Yê]QDPQp� ]PHQ\�
S{GQHKR� SRNU\YX�� NWRUp� VD� Y� SRVOHGQRP� REGREt� S{GR]QDOFL� VQDåLD� YQLHV"� GR�
V~þDVQêFK�S{GQ\FK�V\VWpPRY���XGVNp�DNWLYLW\�PRåQR�UR]GHOL"�QD�SULDPH��QDSU��RUED��
YiSQHQLH�� KQRMHQLH� D� LQp� ]~URG�RYDQLH�� DOHER� QHSULDPH�� QDSU�� ]PHQ\� SUtURGQêFK�
S{GRWYRUQêFK� IDNWRURY� DNR� V~�� ]PHQD� YHJHWiFLH� RGOHVQHQtP�� ]PHQ\� UHOLpIX�
Y\URYQiYDQtP� DOHER� WHUDVRYDQtP�� ]PHQ\� YOKNRVWQpKR� UHåLPX� ]DYODåRYDQtP� DOHER�
GUHQiåRX��]PHQHQp�S{GRWYRUQp�PDWHULiO\�DNR�YêV\SN\��VNOiGN\��DOHER�]PHQ\�UHOLpIX�
D�S{GQ\FK�YODVWQRVWt�HUy]LRX��

�
&LH��SUiFH�

9�QDMQRYãRP�Y\GDQt�0RUIRJHQHWLFNpKR�NODVLILNDþQpKR�V\VWpPX�S{G�65���DOHM�
OHQ�0.63�� �.ROHNWtY�� ������� VPH�SRStVDOL� �� W\S\� DQWURSRJpQQ\FK�S{G�NXOWL]HPH� D�
DQWUR]HPH� D� GHILQRYDOL� �� DQWURSRJpQQH� GLDJQRVWLFNp� KRUL]RQW\� �� NXOWL]HPQê��
DQWUR]HPQê� D� NRQWDPLQRYDQê�� 3UYp� GYD� KRUL]RQW\� WD[RQRPLFN\� GHWHUPLQXM~� S{GQH�
W\S\��SRVOHGQê�FKDUDNWHUL]XMH�WD[RQRPLFN~�YDULHWX���

3UHYDåQi� YlþãLQD� DQWURSRJpQQ\FK� S{G� �KODYQH� DQWUR]HPt�� VD� NRQFHQWUXMH� Y�
XUEDQL]RYDQêFK��SULHP\VHOQêFK��GRSUDYQêFK�D�EDQVNêFK�REODVWLDFK��3{G\�DNR�V~þDV"�
HNRV\VWpPX� WêFKWR� REODVWt� SOQLD� VYRMX� HQYLURQPHQWiOQX� IXQNFLX�� (QYLURQPHQWiOQ\�
Yê]QDP�VSRþtYD�Y�WRP��åH�S{G\�EH]SURVWUHGQH�V~YLVLD�V�åLYRWQêP�SURVWUHGtP�þORYHND��
QDFKiG]DM~�VD�Y�EOt]NRVWL�SUHYDåQHM�YlþãLQ\�HPLVQêFK�]GURMRY�D�SUHWR�V~�QiFK\OQp�D�
FLWOLYp� QD� DN~NR�YHN� IRUPX� S{GQHM� GHJUDGiFLH�� 1DYLDF� EROL� IRUPRYDQp� VLOQêPL�
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GHãWUXNþQêPL�� D� QiVOHGQH� � NRQãWUXNþQêPL� ]iVDKPL�� W�M�� S{G\� EROL� XPHOR� Y\WYRUHQp��
SUHWR�QHPDM~�Y\WYRUHQ~�GRVWDWRþQ~�]iVREX�KXPXVX��Y\]QDþXM~�VD�VODERX�SXIURYDFRX�
VFKRSQRV"RX� D� QHGRVWDWRþQRX� ]iVRERX� åLYtQ�� 9� SUHYDåQHM� PLHUH� REVDKXM~� YH�Np�
PQRåVWYR� SUDFKX�� þR� SUL� YêVN\WH� VODEpKR�YHJHWDþQpKR�SRUDVWX� �QDSU�� ]HOHQp� SORFK\�
VtGOLVN�� P{åH� VS{VREL"� MHKR� QDGPHUQê� UR]SW\O� GR� RY]GXãLD� D� WêP� DM� GR� åLYRWQpKR�
SURVWUHGLD�þORYHND��9�XUEDQL]RYDQRP�SURVWUHGt�PRåQR�SR]RURYD"�QiFK\OQRV"�S{G�QD�
GHJUDGDþQp�SUHMDY\�YRGQHM�D�YHWHUQHM�HUy]LH��QD�NRQWDPLQiFLX�"DåNêPL�NRYPL�DOHER�
RUJDQLFNêPL� SROXWDQWPL� �þDVWR� EêYDM~� NORDNRX� U{]Q\FK� SROXWDQWRY��� QD� DONDOL]iFLX��
DFLGLILNiFLX��RJOHMHQLH�D�SRG��

9� GRWHUDMãRP� FKiSDQt� EROL� WLHWR� S{G\� QD� S{GQ\FK�PDSiFK� DOHER� Y� V\VWpPH�
%3(-�XYDåRYDQp� OHQ�DNR�RVWDWQp�SORFK\�EH]�SULUDGHQLD�DNpKRNR�YHN�Yê]QDPX�� WHGD�
EH]Yê]QDPQp�� UHVS�� PRQRIXQNþQp� SORFK\�� 9� QDMQRYãRP� FKiSDQt� NODVLILNDþQpKR�
V\VWpPX�DM�WLHWR�³SORFK\´�V~�SRPHQRYDQp�S{GQ\P�W\SRP�D�SUtVOXãQRX�PRUIRORJLFNRX�
D�DQDO\WLFNRX�FKDUDNWHULVWLNRX��$YãDN�Då�Y�V~þDVQRP�REGREt�VSR]QiYDPH��åH�VSUiYQH�
SRStVD"� D� LGHQWLILNRYD"� WLHWR� S{G\� MH� YH�PL� QiURþQp� D� "DåNp�� &LH�RP� SUtVSHYNX� MH�
SRVN\WQ~"� RULHQWiFLX� SUL� VSR]QiYDQt� WêFKWR� S{G� YUiWDQH� QLHNR�NêFK� QiYUKRY� QD�
ULHãHQLH��DOãtFK�GLDJQRVWLFNêFK�YODVWQRVWt�D�]QDNRY��

�
9êVOHGN\�D�GLVNXVLD�

'LDJQRVWLND�NXOWL]HPt�

.XOWL]HPQê� KRUL]RQW� MH� GHILQRYDQê� DNR� SRYUFKRYê� KXPXVRYê� KRUL]RQW�
SUHWYRUHQê� REUiEDQtP�� KQRMHQtP� DOHER� LQêPL� NXOWLYDþQêPL� ]iVDKPL� þORYHND�
V�U{]Q\PL�YODVWQRV"DPL��NWRUê�Pi��KU~ENX�!����FP��REVDK�RUJDQLFNpKR�&�!��������
PRåQ~� SUtPHV� SRGSRYUFKRYêFK� KRUL]RQWRY�� DOHER� DUWHIDNWRY�� D� DVSR�� MHGQX� ]�
QDVOHGXM~FLFK�YODVWQRVWt��D��]QDN\�NXOWLYiFLH��KRPRJHQL]iFLD�YUVWY\��]UHWH�Qê�Då�RVWUê�
SUHFKRG��VYHWOHMãLD�IDUED�KRUL]RQWX�DNR�SRGORåQê�KRUL]RQW��]KXWQHQLH�QD�MHKR�VSRGQHM�
KUDQLFL��� E�� SUtPHV� DJURFKHPLNiOLt�� YiSHQFD�� PDãWD�QpKR� KQRMD� D� LQêFK� RUJDQR�
PLQHUiOQ\FK� ]~URG�RYDFtFK� NRPSRQHQWRY�� 3UH� GHILQRYDQLH� NXOWL]HPt� VD� SRXåLO�
NXOWL]HPQê� PHOLRUDþQê� $NP�KRUL]RQW� !� ��� FP�� DOHER� DM� ]Y\ãRN� S{YRGQpKR�
GLDJQRVWLFNpKR� KRUL]RQWX� KU~EN\� !� ��� FP�� 1DY\ãH� KRUL]RQW� PRåQR� GHOL"� QD�
VXEYDULHW\��RFKULFNê��XPEULFNê��PROLFNê�D�PHODQLFNê��

-HGLQêP�SUREOpPRYêP�ERGRP�EROR�XUþHQLH�KUDQLFH�KOERNHM�RUE\��NWRUi�EROD�Y�
0.63�VWDQRYHQi�!���FP��9R�VYHWH�V~�VWDQRYHQp�U{]QH�KUDQLFH�KOERNR�NXOWLYRYDQêFK�
S{G��3RG�D�0.63�ý6)5��+UDãNR�HW�DO���������EROD�]DXåtYDQi�KUDQLFD�!����FP��SUH�
1HPHFNR�SODWt�KUDQLFD�!����FP��'%*���������SUH�V\VWpP\�DQWURSRJpQQ\FK�S{G�86$�
�86'$�156&���������:5%���������)$2��������MH�VWDQRYHQi�KUDQLFD�!����FP��SUH�
UXVNê�NODVLILNDþQê�V\VWpP�MH�GDQi�KUDQLFD�!����FP��âLãRY��'REURYR�VNLM���������7RWR�
UR]GLHOQH�FKiSDQLH�MH�]UHMPH�VS{VREHQp�UR]GLHOQ\PL�SR�QRKRVSRGiUVN\PL�SUDNWLNDPL�
SRXåtYDQêPL� SUH� KOERN~� RUEX� Y� U{]Q\FK� NUDMLQiFK�� 1DSU�� MH� YãHREHFQH� ]QiPH�� åH�
S{G\�Y�5XVNX�VD�RU~�SO\WNR����������FP���=�WRKWR�SRK�DGX�Pi����FP�KUDQLFD�Yê]QDP��
9�86$�QDSU��MH�]DXåtYDQi�SUD[�RUD"�KOERNR��QLHNHG\����Då�����FP��þR�RSRGVWDW�XMH�
VWDQRYHQLH�KOEãHM�OLPLWQHM�KUDQLFH��

1HXVWiO\P� SUHPLHãDYDQtP� NXOWL]HPQpKR� KRUL]RQWX� VD� VWUiFDM~� ]QDN\�
S{YRGQêFK�KXPXVRYêFK�KRUL]RQWRY��GRFKiG]D�N�KRPRJHQL]iFLL�S{GQHKR�KRUL]RQWX��
+RPRJHQL]iFLD� MH� MHGQêP� ]� QDMG{OHåLWHMãtFK� GLDJQRVWLFNêFK� ]QDNRY� NXOWLYiFLH�� 3UL�
SUYRWQRP�SUHPLHãDQt�MH�QLHNHG\�HYLGHQWQi��DOãLD�PRUIRORJLFNi�YODVWQRV"���ãNYUQLWRV"�
Y]QLNDM~FD� Y� G{VOHGNX� QHURYQRPHUQpKR� SUHPLHãDQLD� GYRFK� RGOLãQêFK� S{GQ\FK�
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PDWHULiORY�� 3UtNODGRP� MH� SUHPLHãDQLH� VSUDãH� V� WPDYêP� KXPy]Q\P� PDWHULiORP�� 9�
FKDUDNWHULVWLNH� SUHPLHãDQpKR� KRUL]RQWX� VD� Gi� Y\W\SRYD"� VWXSH�� KRPRJHQL]iFLH�
NXOWL]HPQpKR�KRUL]RQWX��

��� þLDVWRþQê���YLGLWH�Qp�]QDN\�SUHPLHãDQLD�GYRFK��UHVS�� WURFK�S{GQ\FK�KRUL]RQWRY�V�
SRGORåtP� �QDUXãHQp� S{GQH� KRUL]RQW\�� SUtWRPQRV"� ãNY�Q�� þLDVWRþQH� UR]R]QDWH�Qp�
KRUL]RQW\�D�VXEVWUiW\���

��� VWUHGQê� �� KRPRJHQL]iFLD� SURILOX� QLH� MH� GRNRQDOi�� REMDYXM~� VD� OHQ� Qi]QDN\�
S{YRGQêFK�KRUL]RQWRY��

��� ~SOQê� �� GRNRQDOp� SUHPLHãDQLH� KRUL]RQWRY� DOHER� DM� þDVWL� S{GRWYRUQpKR� VXEVWUiWX��
QHUR]R]QD"�]QDN\�S{YRGQêFK�S{GQ\FK�KRUL]RQWRY��

3UH� NXOWL]HPQê� KRUL]RQW� MH� FKDUDNWHULVWLFNi� ]PHQHQi� S{GQD� ãWUXNW~UD��
3{YRGQ~� ãWUXNW~UX� QHRUDQêFK� S{G� P{åHPH� OHQ� XVXG]RYD"� SRURYQDQtP� SRGREQêFK�
S{GQ\FK� W\SRY� EH]� DQWURSLFNpKR� ]iVDKX�� 1HXVWiO\P� VSUDFRYiYDQtP� NXOWLYRYDQHM�
YUVWY\� GRFKiG]D� N� SRVWXSQHM� ]PHQH� ãWUXNW~U\� S{G\�� Y� SULHEHKX� URND� N� VH]yQQHM�
]PHQH�� âWUXNW~UD� EêYD� NDåGRURþQH� SR�QRKRVSRGiUVN\PL� PHFKDQL]PDPL�
Y\OHSãRYDQi�� þtP� VD� PHQt� RG� QDMPHQHM� SULD]QLYHM� �SR� ]EHUH� ~URG\�� SR�
QDMSULD]QLYHMãLX��S{GD�SULSUDYHQi�QD�VHMEX���

2NUHP� WRKR� VD� VWUHWiYDPH� V� þDVWêP� YêVN\WRP� SVHXGRDJUHJiWRY�� UHVS��
]KXWQHQpKR� SRGRUQLþQpKR� SDQX� �SRGRãY\��� 7HQWR� MDY� MH� SRWUHEQp� Y� GLDJQRVWLNH�
NXOWL]HPQpKR�KRUL]RQWX�YLDF�]YêUD]QL"��QDNR�NR�MH�SRGPLHQHQê�SULDPRX�DQWURSLFNRX�
þLQQRV"RX� �SUHMD]G\� "DåNêFK� PHFKDQL]PRY��� KRFL� VL� XYHGRPXMHPH�� åH� SUL� "DåãtFK�
tORYLWêFK�S{GDFK�P{åX�SDQ\�Y]QLND"�SULURG]HQH��

7H[W~UQH� ]QDN\� V~� WLHå� Y� KRPRJHQL]RYDQHM� SRGREH�� DYãDN� ]DFKRYiYDM~�
S{YRGQ~�VNODGEX�]UQLWRVWQêFK�IUDNFLt��6NHOHWQDWRV"�MH�FKDUDNWHUL]RYDQi�QHSULUR]HQêP�
XORåHQtP� VNHOHWX� U{]Q\FK� IUDNFLt� �ãWUNX�� NDPH�D� D� EDOYDQD�� Y� S{GQRP� SURILOH�� =D�
]PLHQNX�VWRMt�DM�þDVWi�SUtWRPQRV"�]DRUDQpKR�DQWURVNHOHWX�DNR�V~�~ORPN\�VNOD��WHKO\��
SODVWX�� DW��� ,FK� SUtWRPQRV"� MH� SRWUHEQp� ]DKUQ~"� GR� SRSLVX� NXOWL]HPQêFK� S{G��
$UWHIDNW\�V~�GHWDLOQHMãLH�SRStVDQp�SUL�GLDJQRVWLNH�DQWUR]HPt��3UtPHV�DJURFKHPLNiOLt��
PDãWD�QpKR� KQRMLYD�� POHWpKR� YiSHQFD�� ]HOHQp� KQRMLYR� DNR� DM� ]DRUiYDQLH� N�PQ\FK�
]PHVt�PRåQR�FKDUDNWHUL]RYD"�DNR�]QDN\�PRUIRORJLFN\�YLGLWH�Qp�D�SUHGVWDYXM~�MHGHQ�]�
HYLGHQWQêFK�G{ND]RY�NXOWL]HPQpKR�KRUL]RQWX���

9� SRSLVH� NXOWL]HPQpKR� KRUL]RQWX� PRåQR� QDPLHWD"� YRþL� FKDUDNWHULVWLNH� LFK�
VYHWOHMãHM�IDUE\�RSURWL�SRGRUQLþQHM�YUVWYH��7HQWR�IDNW�QHSODWt�SUL�]iKUDGQêFK�IRUPiFK�
REUiEDQLD�� NGH� QDGE\WRN� NYDOLWQpKR� KXPXVX� FLHOHQêP� ]DKXPy]�RYDQtP� þDVWR� NUiW�
VS{VREXMH� WPDYãLH� VIDUEHQLH� NXOWL]HPQpKR� KRUL]RQWX� ���<5� ���� D� PHQHM�� RSURWL�
SRGORåQpPX�KRUL]RQWX��

2EVDK� RUJDQLFNpKR� XKOtND� YLDF� DNR� ���� �� QHGRVWDWRþQH� FKDUDNWHUL]XMH�
NXOWL]HPQê�KRUL]RQW��QDNR�NR�PQRåVWYR�RUJDQLFNpKR�&�Y�WêFKWR�S{GDFK�EêYD�RYH�D�
Y\ããLH�� 8YHGHQi� SRGPLHQND� VN{U� FKDUDNWHUL]XMH� LQLFLiOQ\� KRUL]RQW�� UHVS�� ]QDN\�
SUYRWQHM� S{GRWYRUE\� D� QLH� KRUL]RQW� QHSUHWUåLWHM� NXOWLYiFLH��1DYUKXMHPH�SUHKRGQRWL"�
WHQWR�]QDN�SUL�GLDJQRVWLNH�NXOWL]HPQpKR�KRUL]RQWX��

=� FKHPLFNêFK� YODVWQRVWt� V~� REVDK\� åLYtQ� �Y� ]iKUDGQêFK� IRUPiFK� QLHNHG\�
QDGPHUQp�� YH�PL� GLVNXWDELOQp� Y� G{VOHGNX� NROtVDQLD� LFK� KRGQ{W� Y� SULHEHKX� FHOpKR�
URND��'RNRQFD� X� QHRUDQêFK� S{G� EêYD� ]D]QDPHQDQê� LFK� Y\ããt� REVDK��9êQLPNRX� MH�
SUtWRPQRV"� IRVIRUX�Y�S{GDFK��DNR�SUYNX�LPSOHPHQWRYDQpKR�GR�S{G\�þORYHNRP��3UH�
SRURYQDQLH� Y� DPHULFNHM� 6RLO� 7D[RQRP\� �$KUHQV�� (QJHO�� ������ VD� REVDK� 3�
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UR]SXVWQpKR� Y� N\VHOLQH� FLWUyQRYHM� !� ����PJ�NJ��� PJ� GHILQXMH� DNR� OLPLWQi� KRGQRWD�
RGOtãHQLD�SULURG]HQêFK�S{G�RG�DQWURSRJpQQ\FK��9�PQRKêFK�]iKUDGQêFK�S{GDFK�EêYD�
]D]QDPHQDQi� Y\VRNi� DNXPXOiFLD� IRVIRUX�� þR� P{åH� E\"� QHEH]SHþQp� ]� K�DGLVND�
NRQWDPLQiFLH� SRG]HPQêFK� Y{G�� 7HQWR� ]QDN� MH� PRåQp� ]RK�DGQL"� SUL� GLDJQRVWLNH�
NXOWL]HPQpKR�KRUL]RQWX���]iKUDGQi�IRUPD��

$FLGLILNiFLD�� DNR� MHGHQ� ]R� VSULHYRGQêFK� MDYRY� Y� RUQLþQRP� KRUL]RQWH� QHPi�
Yê]QDP��QDNR�NR�WX�SODWt�YiSQHQLH�DNR�MHGQR�]R�]iNODGQêFK�]~URG�RYDFtFK�RSDWUHQt��
SUHWR�MH�WHQWR�]QDN�SUHPHQOLYê�D�QHXYDåXMH�VD�Y�GLDJQRVWLNH�NXOWL]HPt��

%LRORJLFNi�DNWLYLWD�DNXPXORYDQpKR�KXPXVRYpKR�KRUL]RQWX�VD�GHILQXMH�SRG�D�
PQRåVWYD�SUtWRPQêFK�Giå�RYLHN��SRG�D�:5%��������SUHGVWDYXMH�>����REMHPRYêFK�
��� &KDUDNWHULVWLFNêP� ]QDNRP� SUtWRPQRVWL� Giå�RYLHN� V~� ]iWHN\� KXPXVX� SR]G�å�
FKRGELþLHN�D�SUtWRPQRV"�NRSUROLWRY��=iKUDGQ~�IRUPX�NXOWL]HPQpKR�KRUL]RQWX�PRåQR�
GHWDLOQHMãLH�SRStVD"�WRXWR�FKDUDNWHULVWLNRX���

7UHED�WLHå�XYDåRYD"�ELRSUtVWXSQRV"�"DåNêFK�NRYRY�D�RUJDQLFNêFK�SROXWDQWRY�Y�
NXOWL]HPQRP�KRUL]RQWH��$NXPXOiFLD�KXPXVX�GOKRGREêP�SRXåtYDQtP�NRPSRVWRYêFK�
PDWHULiORY�]Y\ãXMH�SRWHQFLiO�ELRSUtVWXSQRVWL�UL]LNRYêFK�OiWRN�YUiWDQH�"DåNêFK�NRYRY��
5HWHQþQi� NDSDFLWD� KXPXVRYêFK� PDWHULiORY� SUH� DNXPXOiFLX� "DåNêFK� NRYRY� DNR� DM�
LQêFK� UL]LNRYêFK� OiWRN� EêYD� Y\VRNi�� 7LHå� V~� GRNi]DQp� UL]LNRYp� NRQWDPLQiFLH� SUL�
]~URG�RYDQt� NXOWL]HPt� SRSROþHNRP� DOHER� þLVWLDUHQVNêPL� RGSDGRYêPL� NDOPL�
�3RGOHãiNRYi��1�PHþHN��9iFKD���������

'LDJQRVWLND�DQWUR]HPt�

$QWUR]HPQê� $G�KRUL]RQW� MH� FKDUDNWHUL]RYDQê� DNR� SRYUFKRYê� KRUL]RQW�
Y\WYRUHQê�þORYHNRP�]� U{]QRURGêFK�SUHPLHVWQHQêFK�PDWHULiORY�D�]HPtQ�SUtURGQpKR��
SUtURGQR�WHFKQRJpQQHKR�L�WHFKQRJpQQHKR�S{YRGX�V�U{]Q\PL�YODVWQRV"DPL��NWRUê�Pi��
KU~ENX�>����FP��REVDK�RUJDQLFNpKR�&�>��������PRåQ~�SUtWRPQRV"�DUWHIDNWRY��~ORPN\�
WHKiO��VNOD��SODVWRYêFK�PDWHULiORY��åHOH]D��WURVN\��XKOLD��DL����+U~END�SUHPLHVWQHQêFK�
PDWHULiORY�Pi�E\"�!����FP��1DY\ãH�KRUL]RQW�PRåQR�GHOL"� QD� VXEYDULHW\��RFKULFNê��
XPEULFNê�� PROLFNê� D� PHODQLFNê�� $QWUR]HPQê� LQLFLiOQ\� $GL�KRUL]RQW� ��� ��� FP��
SUHGVWDYXMH�SULPLWtYQH�ãWiGLXP�WYRUE\�S{G�]�DQWURSRJpQQ\FK�PDWHULiORY��DQWUR]HPQê�
UHNXOWLYDþQê� $GU�KRUL]RQW� Pi� ]QDN\� UHNXOWLYDþQêFK� ]iVDKRY� ]OHSãXM~FLFK�
SUHGSRNODG\�SUH�UDVW�YHJHWiFLH��

$QWUR]HPQê�KRUL]RQW�MH�QDMPHQHM�]QiP\�D�QDMPHQHM�SRStVDQê�Y�SHGRORJLFNHM�
OLWHUDW~UH�� 3UL� MHKR� LGHQWLILNiFLL� VD� WUHED� RSULH"� R� FKDUDNWHULVWLNX� DQWURSRJpQQ\FK�
PDWHULiORY��]�NWRUêFK� WLHWR�KRUL]RQW\�Y]QLNDM~��9�QLHNWRUêFK�S{GQ\FK�NODVLILNiFLiFK�
QDSU�� Y� QDMQRYãHM� :5%� �������� Y� QHPHFNHM� V\VWHPDWLNH� S{G� �'%*�� ������ QLH� MH�
SRStVDQê� Y{EHF� D� DQWUR]HPQp� S{G\� V~� NODVLILNRYDQp� DNR� UHJRVRO\�� UHQG]LQ\��
SDUDUHQG]LQ\��V\UR]HPH�D�SRG��9�V\VWpPH�)$2��������V~�SRGREQp�S{G\�GHILQRYDQp�
DNR�XUELFNp�DQWURVRO\��

1DãH� UR]KRGQXWLH� Y\þOHQL"� VNXSLQX� DQWUR]HPt� DNR� S{GQ\� W\S� VD� ]DNODGi� QD�
QLHNR�NêFK� G{ND]RFK�� NWRUp� SULVSLHYDM~� N� LFK� LGHQWLILNiFLL��9� SUYRP� UDGH� MH� WR� LFK�
YLGLWH�QH�XPHOê�S{YRG��$QWUR]HPQp�S{G\�PDM~�Y�SUHYDåQHM�PLHUH�MHGQRGXFK~�VWDYEX�
S{GQHKR� WHOHVD� DNR�$�&�� UHVS��$�&�'�S{G\��9ãHREHFQH� V~� WR�PODGp�S{G\��KRFL�SUL�
QLHNWRUêFK� VXEVWUiWRFK� �QDSU�� SRSROþHN\�� EDGD"� DM� Y]QLN� NDPELFNêFK� KRUL]RQWRY�
�7RPiãHN�� âHIUQD�� ������� ,FK� RGOtãHQLH� RG� SULURG]HQêFK� UHJR]HPt�� OLWR]HPt� DOHER�
NDPEL]HPt� MH� GDQp� YêVN\WRP� YLDFHUêFK� DEQRUPDOtW� Y� PRUIROyJLL� D� WDNPHU� YR�
YãHWNêFK�S{GQ\FK�YODVWQRVWLDFK��
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0RUIRORJLFN\�PRåQR� SR]RURYD"� YêUD]Q~� KHWHURJHQLWX� S{G� YR� YHUWLNiOQRP� L�
KRUL]RQWiOQRP� VPHUH�� 3{GQ\� SURILO� VD� Y� PQRKêFK� SUtSDGRFK� PHQt� QD� Y]GLDOHQRV"�
QLHNR�NR� FHQWLPHWURY�� 1D� UR]GLHO� RG� KRPRJHQL]RYDQpKR� NXOWL]HPQpKR�
GLDJQRVWLFNpKR� KRUL]RQWX� X� DQWUR]HPt� VOHGXMHPH� YêUD]Q~� VWUDWLILNiFLX� S{GQ\FK�
KRUL]RQWRY� D� S{GQ\FK� YUVWLHY� YUiWDQH� þDVWpKR� YêVN\WX� UHOLNWQêFK� KRUL]RQWRY��
9UVWYHQLH�S{GQHKR�SURILOX�Y]QLNi�Y�G{VOHGNX�U{]Q\FK�]DYiåRN��GHSyQLt��SRFKRYDQLD�
S{YRGQpKR� MHGQpKR� DOHER� YLDFHUêFK� S{GQ\FK� KRUL]RQWRY�� UHVS�� XNODGDQLD� XPHOêFK�
PDWHULiORY��1DSU��SUL�Y\SODYRYDQt�SRSROþHND�DOHER�NDORY�Y]QLNDM~�PQRKRYUVWHYQDWp�
S{G\� V� U{]QRX� NYDQWLWRX� D� NYDOLWRX� MHGQRWOLYêFK� YUVWLHY�� 3UHFKRGQi� KUDQLFD�PHG]L�
MHGQRWOLYêPL�YUVWYDPL�DOHER�KRUL]RQWPL�EêYD�RVWUi��QHSULURG]HQi���

9]QLN� DQWUR]HPt� MH� SRGPLHQHQê� KODYQH� LFK� DQWURSRJpQQ\P� VXEVWUiWRYêP�
S{YRGRP� �%XUJKDUGW�� ������� 9� ]P\VOH� QDMQRYãLHKR�0.63� V~� GHILQRYDQp� WUL� W\S\�
DQWURSRJpQQ\FK�VXEVWUiWRY��SUtURGQp��SUtURGQR�WHFKQRJpQQH�D�WHFKQRJpQQH��6RERFNi�
HW� DO�� ������� ,FK� YêVN\W� Y� SUHYDåQHM� PLHUH� QHV~YLVt� V� NOLPDWLFNêPL� D� JHRORJLFNR�
JHRPRUIRORJLFNêPL� GDQRV"DPL� ~]HPLD�� DOH� V� XPHOêP� GHSRQRYDQtP� U{]Q\FK�
PDWHULiORY�GR�Y\EUDQêFK�ORNDOtW��DOHER�QDYH]HQtP�KXPy]QHKR�PDWHULiOX�QD�VSXVWQXWp�
SORFK\�� QDUXãHQp� VWDYHEQêPL� D� SULHP\VHOQêPL�� GRSUDYQêPL� D� "DåREQR�EDQVNêPL�
DNWLYLWDPL�� 1D� SORFKiFK� QiURþQH� UHNXOWLYRYDQêFK� P{åH� GRFKiG]D"� N� XUþLWHM�
KRPRJHQL]iFLL� PLHãDQtP� U{]Q\FK� PDWHULiORY�� QDSU�� YêV\SNRYpKR� PDWHULiOX� VR�
VSUDãRX�D�RGNDOLVNRYêP�EDKQRP��

$QWUR]HPH�V~�VYRMLP�YHNRP�PODGp�S{G\�D�SUHWR�EêYDM~�H[WUpPQH�VNHOHWQDWp�V�
PDOêP� SRGLHORP� MHPQR]HPH�� 0QRKR� WêFKWR� S{G� REVDKXMH� YH�Np� PQRåVWYR�
KUXER]UQQpKR� PDWHULiOX� �!� �� PP��� 1DSU�� S{G\� Y\YLQXWp� ]� GUYHQpKR� D� WULHGHQpKR�
PDWHULiOX� WURVN\� YH�PL� "DåNR� ]YHWUiYDM~�� 9� SURILOH� WDNHMWR� S{G\�PRåQR� SR]RURYD"�
QDGPHUQp�PQRåVWYR�SUDFKX�XORåHQp�PHG]L�PiOR�]YHWUiYDM~FLP�VNHOHWRP��=�K�DGLVND�
GLDJQRVWLN\� DQWUR]HPt� EXGH� G{OHåLWp� GHILQRYD"� ~ORKX� VNHOHWX� Y� S{GDFK� D� SUHVQp�
PHUDQLH�MHKR�REMHPX��

9� SURILORFK� DQWUR]HPt� V~� þDVWR� YLGLWH�Qp� IUDJPHQW\� U{]QHKR� DQWURVNHOHWX�
KODYQH� SUL� S{GDFK� Y]QLNQXWêFK� ]� WHFKQRJpQQ\FK� D� SUtURGQR�WHFKQRJpQQ\FK�
PDWHULiORY��9�]P\VOH�GHILQtFLH�PHG]LQiURGQHM�NRPLVLH�,&20$17+�VD�]D�DUWHIDNW\�
�DQWURVNHOHW�� SRYDåXM~�� XKOLH�� SRSROþHN�� WURVND�� DVIDOW�� NRPXQiOQ\� RGSDG� D� YêNDO\��
VWDYHEQp� GUHYR�� SODVWLFNi� KPRWD�� XPHOp� VNOR�� WHKOD�� ãNYDUD�� EHWyQ�� RFH��� NRY\��
RUJDQLFNp� ELRSURGXNW\�� DL�� -H� QHY\KQXWp� ]D]QDPHQD"� LFK� SUtWRPQRV"� Y� SRSLVH�
S{GQHKR�SURILOX��SUHWRåH�SUHGVWDYXM~�MHGQX�]R�]iNODGQêFK�FKDUDNWHULVWtN�DQWUR]HPt��

)\]LNiOQH� FKDUDNWHULVWLN\� V~� QH]Y\þDMQH� KHWHURJpQQH� SRGPLHQHQp�
YODVWQRV"DPL� DQWURSRJpQQHKR� VXEVWUiWX�� 9R� YlþãLQH� S{GQ\FK� SURILORY� DQWUR]HPt�
EDGD"� QDGPHUQp� PQRåVWYR� SUDFKRYêFK� þDVWtF� ������������ PP�� !� ��� ��� 3UL�
DQWUR]HPLDFK� Y\YLQXWêFK� ]� WHFKQRJpQQ\FK� PDWHULiORY� SR]RURYD"� U{]QRURG~�
REMHPRY~�D�PHUQ~�KPRWQRV"�MHGQRWOLYêFK�YUVWLHY��Y�PQRKêFK�SUtSDGRFK�QHREY\NO~��
Y�SUtURGQêFK�PDWHULiORFK�QH]D]QDPHQDQ~��+RXãNRYi���������1DSU��S{G\�Y\YLQXWp�]�
þLVWLDUHQVNêFK�NDORY��YêWRNRYêFK�SRSROþHNRY�� ODJ~QRYêFK�XORåHQtQ�VDG]t��D�SRG��V~�
FKDUDNWHULVWLFNp� H[WUpPQH� Y\VRNRX� REMHPRYRX� KPRWQRV"RX� D� V� WêP� V~YLVLDFRX�
NRPSDNFLRX�S{GQHKR�SURILOX��ýDVWR�V~�NORDNRX�U{]Q\FK�SROXWDQWRY�DQRUJDQLFNpKR�L�
RUJDQLFNpKR�S{YRGX��

3{G\�Y\WYRUHQp�]R�VWDYHEQpKR�RGSDGX��]E~UDQtVN��]�YRMQRYpKR�RGSDGX��S{G\�
Y\YLQXWp�]�U{]Q\FK�WHFKQRJpQQêFK�KiOG�D�YêV\SLHN�VD�Y\]QDþXM~�VODERX�NRPSDNFLRX��
Qt]N\PL�KRGQRWDPL�REMHPRYHM�D�PHUQHM�KPRWQRVWL��6~�FKDUDNWHUL]RYDQp�QDGPHUQRX�
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SULHSXVWQRV"RX� D� QHVWiORX� YRGRGUåQRV"RX�� þDVWR� VD� Y\VN\WXM~� H[WUpPQH� SRUy]QH�
PDWULFH�V�Y\VRNêP�VWXS�RP�HXWURIL]iFLH�D�QLWULILNiFLH���

$JUHJiWQD� ãWUXNW~UD� DQWUR]HPt� MH� SRUXãHQi�� YãHREHFQH� S{GQ\� PDWHULiO� MH� Y�
QHDJUHJiWQRP� VWDYH� �PDVtYQ\� DOHER� HOHPHQWiUQ\��� 1HRE\þDMQ~� DJUHJiWQX� ãWUXNW~UX�
]D]QDPHQiYDPH�X�S{G�WUiYQLNRY��V�FKDUDNWHULVWLFNRX�GRVNRYLWRX�ãWUXNW~URX�D�VLOQRX�
NRPSDNFLRX� FHOpKR� S{GQHKR� SURILOX� Y� G{VOHGNX� þDVWpKR� SRMD]GX� NRVDþLHN�� =PHQD��
UHVS��SRUXãHQLH�ãWUXNW~U\�DQWUR]HPt�MH��DOãtP�QDYUKRYDQêP�GLDJQRVWLFNêP�]QDNRP��

�9� DQWURSRJpQQ\FK�PDWHULiORFK�PRåQR� ]DFK\WL"� U{]QH� VWXSQH� NRQWDPLQiFLH��
EX�� S{YRGQH� Y\WYRUHQp�� DOHER� GRGDWRþQH� DNXPXORYDQp�� 9ãHWN\� DQWUR]HPQp� S{G\�
PDM~� VODE~�SXIURYDFLX� VFKRSQRV"� D� V~�QiFK\OQp�QD�DN~NR�YHN�IRUPX�NRQWDPLQiFLH��
W�M��SUHGVWDYXM~�Y\VRN~�UHWHQþQ~�NDSDFLWX�SUH�LFK�DNXPXOiFLX�D�XYR��RYDQLH��

9�QLHNWRUêFK�WHFKQRJpQQ\FK�PDWHULiORFK��KODYQH�Y�VNOiGNDFK�Y]QLNDM~FLFK�SUL�
VSUDFRYDQt� IDUHEQêFK� NRYRY� MH� SR]RURYDQi� VLOQi� DONDOL]iFLD� V� Y\VRNêPL�KRGQRWDPL�
NDUERQiWRY�� 9� QHPHFNHM� OLWHUDW~UH� V~� WLHWR� S{G\� SRStVDQp� DNR� NDUERQDWRVRO\�
�%XUJKDUGW� HW� DO��� ������� 9� H[WUpPQH� DONDOL]RYDQRP� D� NDUERQDWL]RYDQRP� SURVWUHGt�
GRFKiG]D� N� XUþLWHM� LPRELOLWH� "DåNêFK� NRYRY�� 'UXKêP� H[WUpPRP� V~� WHFKQRJpQQH� D�
SUtURGQR�WHFKQRJpQQH�PDWHULiO\�Y]QLNDM~FH�SUL�EDQVNHM�þLQQRVWL��2EVDKXM~�QDGPHUQp�
PQRåVWYi�VtU\�V�H[WUpPQH�Qt]N\PL�KRGQRWDPL�S+��6XOIXULFNê�KRUL]RQW�MH�SRStVDQ\�Y�
DPHULFNHM� 6RLO� 7D[RQRP\� �(QJHO�� $KUHQV�� ������ V� KRGQRWDPL� S+� �� ����� 0RåQR�
GLVNXWRYD"� R� PRELOLWH� "DåNêFK� NRYRY� Y� WêFKWR� VXEVWUiWRFK� V� QHEH]SHþHQVWYRP��
NRQWDPLQiFLH�SRG]HPQêFK�Y{G��

0QRKp�YêV\SNRYp�PDWHULiO\�]�"DåE\�þLHUQHKR�D�KQHGpKR�XKOLD�V~�Y\OHSãRYDQp�
NDOPL� ]� þLVWLþLHN� RGSDGRYêFK� Y{G�� 9� WêFKWR� PDWHULiORFK� V~� SR]RURYDQp� VLOQp�
UHGXNþQp�SRGPLHQN\�V�REPHG]HQêP�UR]NODGRP�RUJDQLFNêFK�OiWRN��VQi��VR�]YêãHQRX�
PRELOLWRX�"DåNêFK�NRYRY��=�K�DGLVND�HNRORJL]iFLH�KODYQH�WHFKQRJpQQêFK�PDWHULiORY�
MH� SRWUHEQp� XVNXWRþ�RYD"� U{]QH� UHPHGLDþQp� RSDWUHQLD� �QDSU�� WHUPLFNp� þLVWHQLH�
PDWHULiORY��D�SRG���QD�SORFKiFK��NWRUp�V~�]�K�DGLVND�åLYRWQpKR�SURVWUHGLD�Yê]QDPQp��
3RWHQFLiO�SUH�UDVW�UDVWOtQ�QD�WêFKWR�PDWHULiORFK�EêYD�]QDþQH�]UHGXNRYDQê��

=� ELRORJLFNêFK� YODVWQRVWt� VD� HãWH� QLNWR� QHYHQRYDO� SURFHVRP� ELRORJLFNpKR�
UR]NODGX�� UHVS�� ]DKQtYDQLD� SUL� VPHWLVNRYRP� RGSDGH� DOHER� ELRORJLFNRP� PDWHULiOL�
SRKUHEtVN�D�FLQWRUtQRY��

9ãHREHFQH� PRåQR� SRYHGD"� åH� SUH� GLDJQRVWLNX� DQWUR]HPt� MH� SRWUHEQp� D�
QHY\KQXWQp� Y\XåtYD"� DQDO\WLFNp� PHWyG\� SUH� YãHWN\� S{GQH� KRUL]RQW\� D� YUVWY\��
'{YRGRP� MH� LFK�KRUH�XYHGHQi�QiFK\OQRV"� QD� U{]QH�GHJUDGDþQp� MDY\�D� LFK�YêVN\W�Y�
REODVWLDFK�EH]SURVWUHGQH�V~YLVLDFLFK�VR�åLYRWQêP�SURVWUHGtP�þORYHND��

3UH� LOXVWUiFLX� XYHGLHPH� DQDO\WLFNp� PHWyG\� SRXåLWp� SUL� SRSLVH� DQWUR]HPt�
�XUELFNêFK�S{G��Y�RNROt�(VVHQX��%XUJKDUGW�HW�DO����������

�
��� &���1���6��WRWiOQH�REVDK\�&��1�D�6�����V�DQDO\]pUPL�&�1�6��SRXåLWp�SRPHU\�&�1��&�6��&�3��
��� &D&2����Y]RUND�VN~ãDQi�Y�����+&O�QD�YROQê�&2���
��� $V��&G��&U��&X��)H��0Q��3E��=Q��3���WRWiOQH�REVDK\�"DåNêFK�NRYRY�D�UL]LNRYêFK�SUYNRY�DNR�

DM�WRWiOQ\�3�FH]�DTXD�UHJLD�GLJHVWRU��
��� 3'/� D� .'/� �� IRVIRU� D� GUDVOtN� UR]SXVWQê� Y� ����� 0� &D�ODNWiWH� D� ����� 0� +&O� �'/�  �

GYRMQiVREQê�ODNWiW��H[WUDNFLD�SUH�IUDNFLX�SRWHQFLiOQH�SUtVWXSQ~�SUH�UDVWOLQ\���
��� 0J&D&O����KRUþtN�UR]SXVWQê�Y�������0�&D&O����IUDNFLD�SRWHQFLiOQH�SUtVWXSQi�SUH�UDVWOLQ\���
��� $1&&2����N\VOi�QHXWUDOL]DþQi�NDSDFLWD�VN~ãNRX�V�����0�+&O�D�WLWUiFLD�QHY\XåLWHM�N\VHOLQ\�

V�����0�1D2+��
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��� &(&� �� NDWLyQRYi� YêPHQQi� NDSDFLWD� D� Y\PHQLWH�Qp� LyQ\� �&D�� 0J�� .�� 1D�� +�$O��
H[WUDKRYDQp�SUL�S+������

��� )HR[��0QR[��$OR[���H[WUDNFLD�R[DOiWX�N\VHOLQ\�1+���S+��������
��� )HGLWK��0QGLWK��$OGLWK���H[WUDNFLD�FLWUiWX�GLWLRQLþLWpKR��S+�������
�����S+&D&O��� S++�2� �� S+� KRGQRWD� PHUDQi� Y� ������ ������0�� &D&O��� UHVS�� UR]SXWQi� YR� YRGH�

NRPHUþQRX�VNOHQRX�HOHNWUyGRX��
����7H[W~UD�� UR]ORåHQLH� YH�NRVWQêFK� þDVWtF� NRPELQiFLRX� YOKNpKR� RVLHYDQLD� �SLHVRN�� D�

VHGLPHQWDþQHM�DQDOê]\��tO��SUDFK���
�����2EMHPRYi� KPRWQRV"�� XUþRYDOD� VD� REMHPRYi� KPRWQRV"� YUVWLHY� SUHYDåQH� EH]� EDODVWX�

PHUDQi� JUDYLPHWULFN\� Y\XåtYDM~F� RFH�RYp� YDOFH� R� REMHPH� ���� FP�� Då� ����� FP��� 9R�
YUVWYiFK�REVDKXM~FLFK�EDODVW�DOHER�VNHOHW�VD�REMHPRYi�KPRWQRV"�PHUDOD�YiåHQtP�KUXEpKR�
PDWHULiOX��!���PP���NWRUê�MH�QDSOQHQê�GR����O�NRQYLFH��

�����S)�NULYND� �$&�� )&�� �� PHUDQLH� ]DORåHQp� QD� VWDQRYHQt� URYQRYiåQHKR� REVDKX� YRG\� Y�
S{GQ\FK�Y]RUNiFK�SUL�U{]Q\FK�KRGQRWiFK�WODNX��S)�����������������������SUH�Y\ããLH�KRGQRW\�
�S)������VD�SRXåtYDM~�SRUXãHQp�S{GQH�Y]RUN\��

����1DVêWHQi� K\GUDXOLFNi� YRGLYRV"� �NI�� �� ODERUDWyUQH� PHUDQLD� SUL� VWiOHM� KODGLQH� YRG\� V�
Y\XåLWtP�YDOþHNRY�R�YH�NRVWL���[��FP���

�����0DJQHWLFNi�FLWOLYRV"� ]HPLQ\� ��REMHP���PO� MHPQpKR�VXEVWUiWX� �����PP��VD�YiåL�D�PHULD�
SRPRFRX�IHURPDJQHWLFNpKR�DQDO\]pUX��)0$��������

�
=iYHU�

9� SUiFL� VD� SUHKRGQRWLOL� QLHNWRUp� GLDJQRVWLFNp� ]QDN\� DQWURSRJpQQ\FK� S{G��
NWRUp� EROL� GHILQRYDQp� Y� QDMQRYãRP� 0RUIRJHQHWLFNRP� NODVLILNDþQRP� V\VWpPH� S{G�
6ORYHQVND��3UL�NXOWL]HPQRP�KRUL]RQWH�QDYUKXMHPH�SUHKRGQRWL"�REVDK�RUJDQLFNpKR�&��
GHWDLOQHMãLH�SRStVD"�VWXSH��KRPRJHQL]iFLH�D�SUHVQHMãLH�LGHQWLILNRYD"�]iKUDGQ~�IRUPX�
NXOWLYiFLH� �SUtWRPQRV"� 3� D� Giå�RYLHN��� 'LVNXWRYDOD� VD� RWi]ND� KUDQLFH� KOERNHM�
NXOWLYiFLH�� VNHOHWX�� IDUE\� KRUL]RQWX�� åLYLQ\�� ELRSUtVWXQRV"� "DåNêFK� NRYRY�� 3UL�
DQWUR]HPQRP� KRUL]RQWH� QDYUKXMHPH� VOHGRYD"� DQDO\WLFNp� YODVWQRVWL� MHGQRWOLYêFK�
KRUL]RQWRY�D�YUVWLHY��FKDUDNWHU�VXEVWUiWX�YUiWDQH�VWUDWLILNiFLH��VNHOHWQDWRV"��DUWHIDNW\��
ãWUXNW~UX��I\]LNiOQH�YODVWQRVWL��NRQWDPLQiFLX��DONDOL]iFLX�D�DFLGLILNiFLX��

�
/LWHUDW~UD�

$KUHQV��5�-���(QJHO��5�-���������6RLO�WD[RQRP\�DQG�$QWKURSRJHQLF�6RLOV��,Q��.LPEOH��
-�0��� 5�-�� $KUHQV�� DQG� 5�%�� %U\DQW�� &ODVVLILFDWLRQ�� &RUUHODWLRQ�� DQG�
0DQDJHPHQW�RI�$QWKURSRJHQLF�6RLOV��3URFHHGLQJV���1HYDGD�DQG�&DOLIRUQRLD��
6HSW�����2FW�����������86'$�15&6��166&��/LQFROQ��1(��

%XUJKDUGW��:���������7KH�*HUPDQ�GRXEOH�WUDFN�FRQFHSW�RI�FODVVLI\LQJ�VRLOV�E\�WKHLU�
VXEVWUDWH�DQG�WKHLU�DQWKURSR�QDWXUDO�JHQHVLV��WKH�DGDSWDWLRQ�WR�XUEDQ�DUHDV��,Q��
%XUJKDUGW�� :��� 'RUQDXI�� &K��� �HGV���� 3URFHHGLQJV� RI� WKH� )LUVW� ,QW�� &RQI�� RI�
68,70$��(VVHQ��-XO\��������������9RO�����SS�����������

%XUJKDUGW��:��HW�DO���������*XLGHERRN�RI�H[FXUVLRQV�$��%��&��'��'%*��,866�8,66�
,%8��)LUVW�,QW��&RQI��RI�68,70$��(VVHQ��-XO\��������������

%XUJKDUGW�� :��� &RQ]H�� '��� 6FKROWHQ�� 3��� ������ 7KH� IRUPDWLRQ� DQG� RFFXUUHQFH� RI�
&DUERQDWRVROV� RQ� VODJ� IURP� LURQ� ZRUNV�� ,Q�� %XUJKDUGW�� :��� 'RUQDXI�� &K���
�HGV���� 3URFHHGLQJV� RI� WKH� )LUVW� ,QW�� &RQI�� RI� 68,70$�� (VVHQ�� -XO\� �������
������9RO�����SS�����������

'%*�� ������6\VWHPDWLN� GHU�%|GHQ�XQG�GHU�ERGHQELOGHQGHQ�6XEVWUDWH�'HXWFKODQGV��
%DQG���������V��
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'XGDO��5���1DFKWHUJDHOH�� )�2��� 3XUQHOO��0�)��� ������0XVLQJV� DERXW� ³$QWKURSRJHQLF�
VRLOV´��$WWL�GHO�&RYHJQR�GHOOD�6RFLHWD�,WDOLDQD�GHOOD�6FLHQ]LD�GHO�6XROR��1DSROL�
��,VFKLD��8QLYHUVLWD�GL�1DSROL�)UHGHULFR�,,��1DSOHV��,WDO\��

(QJHO��5�-���$KUHQV��5�-���������6RLO�WD[RQRP\�DQG�$QWKURSRJHQLF�VRLOV��,Q��3URF��RI�
,QW��&RQIHUHQFH�³3UREOHPV�RI�DQWKURSRJHQLF�VRLO� IRUPDWLRQ´��0RVNYD�� V�����
����

)$2�81(6&2�� ������ 6RLO� 0DS� RI� WKH� :RUOG�� 5HYLVHG� OHJHQG� ZLWK� FRUUHFWLRQV��
,65,&��:DJHQLQJHQ������V��

+UDãNR�� -��� /LQNHã�� 9��� 1�PHþHN�� -��� 1RYiN�� 3��� âiO\�� 5��� âXULQD�� %��� ������
0RUIRJHQHWLFNê�NODVLILNDþQê�V\VWpP�S{G�ý6)5��9Ò3Ò�%UDWLVODYD������V��

+RXãNRYi��%��������)\]LNiOQH�YODVWQRVWL�KRGQRWHQêFK�DQWURSRJpQQ\FK�S{G��=ERUQtN��
VHP��5HYLWDOL]iFLD�NUDMLQ\�G�D�������������9Ò0.,��Ò.,6��%UDWLVODYD��V�������

,&20$17+��KWWS���ZZZVFDV�FLW�FRUQHOO�HGX�LFRPDQWK��
,666�,65,&�)$2��:RUOG�5HIHUHQFH�%DVH�IRU�6RLO�5HVRXUFHV��:RUOG�6RLO�5HVRXUFHV�

UHSRUWV������V������
.ROHNWtY��������0RUIRJHQHWLFNê�NODVLILNDþQê� V\VWpP�6ORYHQVND��%D]iOQD� UHIHUHQþQi�

WD[RQyPLD��9Ò323��6RF��3HG��6ORYDFD��%UDWLVODYD�����V��
3RGOHãiNRYi�� (��� 1�PHþHN�� -��� 9iFKD�� 5��� ������ =DWtåHQt� ]HP�GHOVNêFK� S$G�

SRO\FKORURYDQêPL�GLEHQ]R�S�GLR[LQ\�D�GLEHQ]RIXUDQV��5RVWOLQQi�YêURED��YRO��
����V�����������

6RERFNi�� -��� %HGUQD�� =��� -XUiQL�� %��� 5DþNR�� -��� ������ $QWKURSRJHQLF� 6RLOV� LQ� WKH�
0RUSKRJHQHWLF� 6RLO� &ODVVLILFDWLRQ� 6\VWHP� RI� 6ORYDNLD�� ,Q�� %XUJKDUGW�� :���
'RUQDXI��&K��� �HGV����3URFHHGLQJV�RI� WKH�)LUVW� ,QW��&RQI��RI�68,70$��(VVHQ��
-XO\��������������9RO�����SS�����������

âLãRY��/�/���'REURYR�VNLM��*�9���������.ODVLILNDFLMD�SRþY�5RVVLL��3RþYHQQ\M� LQVW�� ,��
'RNXþDMHYD��'23�SUL�5$1��0RVNYD��V�������

7RPiãHN�� 0��� âHIUQD�� /��� ������ 1RYRWYRUED� S$G� QD� UHNXOWLYRYDQêFK� YêV\SNiFK�
6HYHURþHVNp� KQ�GRXKHOQp� SiQYH�� ,Q��âDUDSDWND��%���3UD[��$�� �(GV����ÒORKD�D�
Y\XåLWt�YêVOHGN$�SHGRORJLH�Y�HNRORJLL�VH�]DP��HQtP�QD�DJURHNRORJLL��=ERU��UHI�
]����3HGRORJ��GQ$��V�����������

86'$�15&6�� ������ 6RLO� 7D[RQRP\�� $� %DVLF� 6\VWHP� RI� 6RLO� &ODVVLILFDWLRQ� IRU�
0DNLQJ�DQG�,QWHUSUHWLQJ�6RLO�6XUYH\V��6HFRQG�(GLWLRQ��$JULFXOWXUH�+DQGERRN�
���������S��

�

.RQWDNW��
�
51'U��-DURVODYD�6RERFNi��&6F��
9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\�
*DJDULQRYD����
�������%UDWLVODYD�

H�PDLO��VRERFND#YXSX�VN�
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%281'$5<�'(&5($6(�
�

%RKGDQ�-85È1,�

3UtURGRYHGHFNi�IDNXOWD�8.��.DWHGUD�SHGROyJLH��%UDWLVODYD�

�

$EVWUDFW�

� ,QIOXHQFH�RI�DJULFXOWXUH�RQ�VRLO��KDV�YDULRXV�IRUPV��QRW�RQO\�IRUPDWLRQ�RI�$S�KRUL]RQ��
,Q�WKH�PRXQWDLQV�RI�6ORYDNLD�VR�FDOOHG�9DODFKLDQ�FRORQLVDWLRQ�FDXVHG�GHIRUHVWDWLRQ�RI�XSSHU�
SDUW� RI� PRXQWDLQV� IRUPLQJ� DUWLILFLDO� DOSLQH� PHDGRZV�� 'XH� WR� WKH� ODWHU� GHFUHDVLQJ� RI�
DJULFXOWXUDO� XVH� RI� WKLV� PHDGRZV� �GHFUHDVLQJ� RI� JUD]LQJ� E\� FDWWOH�� DQG� VXIILFLHQW� PRLVWXUH�
FRQGLWLRQV�������PP�SHU�\HDU��D�EODQNHW�SHDW�KDV�EHHQ�FUHDWHG�LQ�0DUWLQVNp�KROH�PRXQWDLQV�
GXULQJ���WK�FHQWXU\��7KLV�FDQ�EH�FDOOHG�DV�VSHFLILF�IRUP�RI�DQWKURSL]DWLRQ��
�

ÒYRG�

$QWURSL]iFLD�S{G�Pi�U{]QH�SRGRE\��-HGQRX�]�QDMVWDUãtFK�MH�SR�QRKRVSRGiUVND�
DQWURSL]iFLD�� NWRUi� V~YLVt� V� DNWtYQ\P� Y\XåtYDQtP� SURGXNþQHM� IXQNFLH� S{G� SUH�
SRWUDYLQRYp�]DEH]SHþHQLH�þORYHND��-HM�WUYDQLH�MH�PRåQp�Y�QDãLFK�REODVWLDFK�GDWRYD"�Y�
UR]VDKX� ����� URNRY�� 3R�QRKRVSRGiUVND� DQWURSL]iFLD� S{G� MH� YR� YlþãLQH� SUtSDGRY�
GHILQRYDQi� DNR� ]PHQ\� S{GQ\FK� FKDUDNWHULVWtN�� ]DSUtþLQHQêFK� V~ERURP�
WHFKQRORJLFNêFK� RSDWUHQt�� V~YLVLDFLFK� V� SHVWRYDQtP� SR�QRKRVSRGiUVN\FK� SORGtQ��
DNêPL�V~�RUED�S{G�D�WLHå�NRPSOH[��DOãtFK�NXOWLYDþQêFK�]iVDKRY�DNR�KQRMHQLH�S{G�D�
SRXåtYDQLH��DOãtFK�DJURFKHPLNiOLt�D�Y�QHPDOHM�PLHUH�WLHå�RGOHVQHQtP��

âSHFLILFNêP�DQWURSL]DþQêP�YSO\YRP��V~YLVLDFLP�V�YDODãVNRX�NRORQL]iFLRX�MH�
YR� Y\VRNêFK� SRKRULDFK� ]QtåHQLH� KRUQHM� KUDQLFH� OHVD� D� Y]QLN� WUiYQDWêFK� KROt�
DOStQVNHKR� FKDUDNWHUX�� L� Y� QDGPRUVNêFK� YêãNDFK�� NGH� WHQWR� GUXK� YHJHWiFLH� QLH� MH�
S{YRGQê�� 3UtNODGRP� WDNHMWR� DQWURSL]iFLH� MH� W]Y�� /~þDQVNi� VNXSLQD� 0DOHM� )DWU\��
QD]êYDQi� WLHå� 0DUWLQVNp� KROH�� 1DMY\ããt� ERG� 0DUWLQVNêFK� KROt�� 9H�Ni� /~ND�� V�
QDGPRUVNRX� YêãNRX� ����� P�� Q�� P�� MDVQH� GRNXPHQWXMH� VNXWRþQRV"�� åH� WLHWR�
Y\VRNRKRUVNp�O~N\�Y]QLNOL�DNR�G{VOHGRN�RGOHVQHQLD��
�
9êVOHGN\�D�GLVNXVLD�

3ULORåHQi� ]YlþãHQLQD� S{GQHM� PDS\� 6ORYHQVND� PLHUN\� �� �� ���� ���� �+UDãNR��
/LQNHã��âXULQD��âiO\��������DNR�0DSD���SUH]HQWXMH�YR�YUFKRORYHM�þDVWL�0DUWLQVNêFK�
KROt�S{GQ\�UHJLyQ�3���NWRUê� MH�GHILQRYDQê�DNR�SRG]RO\� W\SLFNp�� VSULHYRGQH�SRG]RO\�
RUJDQR]HPQp�� OLWR]HPH� D� UDQNUH� QD� �DKãtFK� ]YHWUDOLQiFK� N\VOêFK� KRUQtQ�� 0DSD� ��
SUH]HQWXMH�V~þDVQê�VWDY�RGOHVQHQLD�Y�WHM�LVWHM�REODVWL���

=� SRURYQDQLD� RERFK�PiS� MH�PRåQp� NRQãWDWRYD"� ]QDþQ~�PLHUX� ]KRG\�PHG]L�
UHJLyQRP� 3�� D� RGOHVQHQRX� REODV"RX�� 'HWDLOQHMãt� SRK�DG� QD� S{G\� WRKWR� UHJLyQX�
XND]XMH�� åH� SUDNWLFN\� QD� FHORP� S{YRGQRP� ~]HPt� �KROt�� VD� Y\VN\WXMH� IHQRPpQ�
Qi]QDNX� UDãHOLQRYpKR� 2W�KRUL]RQWX�� ORNiOQH� L� SOQH� Y\YLQXWê� UDãHOLQRYê�� YlþãLQRX�
ILEULFNê� 2WI�KRUL]RQW�� 1D� þDVWLDFK�� NWRUp� EROL� RGOHVQHQp� OHQ� SRPHUQH� QHGiYQR�� SUH�
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~þHO\�]MD]GRYpKR�O\åRYDQLD��VD�IHQRPpQ�QDGORåQpKR�UDãHOLQRYpKR�2W�KRUL]RQWX�DQL�Y�
Qi]QDNRFK�QHY\VN\WXMH���

9� ]P\VOH� SRVOHGQHM� DSUR[LPiFLH� �0RUIRJHQHWLFNpKR�NODVLILNDþQpKR� V\VWpPX�
S{G�� �.ROHNWtY�� ������ PRåQR� S{G\� Y\ããLH� XYHGHQpKR� UHJLyQX� 3�� GHILQRYD"� DNR�
SUHYDåQH� SRG]RO\� RUJDQR]HPQp� V� ORNiOQ\P� YêVN\WRP� RUJDQR]HPt� OLWR]HPQêFK� D�
RUJDQR]HPt� PRGiOQ\FK� D� Y� PDORP� UR]VDKX� OLWR]HPH� D� UDQNUH�� âSHFLILNRP� WX�
Y\VN\WXM~FLFK� VD� SRG]RORY�RUJDQR]HPQêFK� MH� VNXWRþQRV"�� åH� YlþãLQRX� FKêED�GREUH�
Y\YLQXWê� (S�HOXYLiOQ\� SRG]RORYê� KRUL]RQW� D� Y\VN\WXMH� VD� QDMþDVWHMãLH� LED� YR� IRUPH�
]yQ\� Y\ELHOHQêFK� ]�Q�� =� WRKWR� SRK�DGX� MH� SUHWR� VSUiYQHMãLH� WLHWR� S{G\� QD]YD"� DNR�
SRG]RO\�NDPEL]HPQp�RUJDQR]HPQp��

8YiG]DPH� QLHNR�NR� K\SRWp]� R� PRåQRVWL� Y]QLNX� WRKRWR� RUJDQR]HPQpKR�
VXEW\SX� SRG]RORY�� 6~þDV"RX� H[NXU]LH� %ULWVNHM� SHGRORJLFNHM� VSRORþQRVWL� SUL�
SUtOHåLWRVWL� MHM� ���� YêURþQpKR� VWUHWQXWLD� Y�1HZFDVWOH� XSRQ� 7\QH� G�D� ���� VHSWHPEUD�
�����EROD�QiYãWHYD� ORNDOLW\�þ����SUL�5RWKEXU\� �SR]UL�PDSX�����2NUHP�LQpKR�WX�EROD�
SUH]HQWRYDQi� VNXWRþQRV"�� åH� Y� QiYl]QRVWL� QD� ]QLåRYDQLH� LQWHQ]LW\� Y\XåtYDQLD�
H[WHQ]tYQ\FK� SDVLHQNRY� �DM� DNR� G{VOHGRN� ]KRUãRYDQLD� SRGPLHQRN� RGE\WX�� VD� QD��
SDVLHQNX� V� YêVN\WRP� &DOOXQD� YXOJDULV� PR]DLNRYLWH� UR]ãtULOD� SDSUD�� RUOLþLD�
�3WHULGLXP� DTXLOLQXP��� -HM� UR]ãtUHQLH� WUYi� SULEOLåQH� ��� URNRY�� SRþDV� NWRUêFK� VD� QD�
SRYUFKX� S{G\� W\SX� 3ODFLF� '\VWURFKUHSW� �SRG�D� 86'$� 6RLO� 7D[RQRP\�� Y\WYRULO�
UDãHOLQRYê� QDGORåQê� KRUL]RQW� R� KU~ENH� ��� FP� SR]RVWiYDM~FL� ]� QDVOHGXM~FLFK�
VXEKRUL]RQWRY��

������FP��2WI��QHUR]ORåHQp�]E\WN\�SDSUDGH�D�YUHVX��
������FP��2WP����<5�������YOKNi��VHPL�YOiNQLWi�RUJDQLFNi�YUVWYD�V�YêVN\WRP�

]E\WNRY�SDSUDGH��H[WUpPQH�SRUy]QD��YêVN\W�MHPQêFK�YOiNQLWêFK�
NRULHQNRY���RVWUi�KUDQLFD�� �

�������FP�2WV�����<5������YOKNi��KXPLILNRYDQi�RUJDQLFNi�YUVWYD�V�SUHFKRGRP�
GR�UDãHOLQRYHM�KXPXVRYHM�IRUP\��YH�Np�PQRåVWYR�GUHYQDWêFK�D�
YOiNQLWêFK�NRULHQNRY��YêVN\W�Y\ELHOHQêFK�SLHVþLWêFK�]�Q��

!����FP���S{YRGQê�S{GQ\�SURILO��

9H�PL�SRGREQ~�VWUDWLJUDILX�Pi�WLHå�QDGORåQê�UDãHOLQRYê�KRUL]RQW�Y\VN\WXM~FL�
VD�QD�SRG]RORFK�KROt�/~þDQVNHM�0DOHM�)DWU\�L�NH��GRPLQDQWQêP�PDWHULiORP�Y�WRPWR�
SUtSDGH�QLH� MH�SDSUD��RUOLþLD�� �3R]QDQLH� WHMWR�VNXWRþQRVWL�PD�GRYLHGOR�N�Y\VORYHQLX�
K\SRWp]\�� åH� Y]QLN� UDãHOLQRYHM� SRNUêYN\� �EODQNHW� SHDW�� QD�0DUWLQVNêFK� KROLDFK� MH�
YODVWQH� ãSHFLILFNêP� SUHMDYRP� SR�QRKRVSRGiUVNHM� DQWURSL]iFLH� D� WR� KQH�� Y� GYRFK�
VPHURFK��

− 3UYê� ]� QLFK� S{VREt� SUDYGHSRGREQH� RG� G{E� YDODãVNHM� NRORQL]iFLH� D� VSRþtYD� Y�
RGOHVQHQt� ~]HPLD� D� Y\WYRUHQt� WUiYQDWêFK� KROt� DOStQVNHKR� FKDUDNWHUX�� ,GH� WHGD� R�
YêUD]Q~�]PHQX�YHJHWiFLH���

− 'UXKê��SULDPR�LQLFLXM~FL�DQWURSLFNê�YSO\Y�V~YLVt�V�~WOPRP�Y\XåtYDQLD�XYHGHQêFK�
K{�Q\FK� SRUDVWRY� SUH� SR�QRKRVSRGiUVNH� ~þHO\� �SDVHQLH� KRYlG]LHKR� GRE\WND��
PLQLPiOQH� ��� URNRY�� þtP� VD� Y\WYRULOL� SUHGSRNODG\� SUH� SRVWXSQp� UDãHOLQHQLH�
QDGE\WNRY� RUJDQLFNHM� KPRW\� K{�Q\FK� SDVLHQNRY��'RVWDWRN� ]UiåRN� � ��� ����PP� ��
URN���� D� UHODWtYQH� PLHUQ\� UHOLpI� EROL� �DOãtPL� Yê]QDPQêPL� þLQLWH�PL� SUH� UR]YRM�
SURFHVX�UDãHOLQHQLD��

�
�
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=iYHU�

9]QLN� QDGORåQHM� UDãHOLQRYHM� SRNUêYN\� �EODQNHW� SHDW�� Y� YUFKRORYHM� þDVWL�
0DUWLQVNêFK� KROt� PRåQR� SRNODGD"� ]D� SUHMDY� ãSHFLILFNHM� SR�QRKRVSRGiUVNHM�
DQWURSL]iFLH�S{G�V~YLVLDFHM�VR�]PHQRX�YHJHWiFLH�SUL�RGOHVQHQt��YDODãVNi�NRORQL]iFLD��
D�QHVNRUãtP�~WOPRP�LFK�Y\XåtYDQLD�SUH�SR�QRKRVSRGiUVNH�~þHO\������VWRURþLH���

3R�DNRYDQLH�

7iWR�SUiFD�EROD�SRGSRUHQi�ILQDQþQêPL�SURVWULHGNDPL�]�YHGHFNpKR�SURMHNWX�þ��
����������.RPLVLH�9(*$�SUH�ELRORJLFNp�D�HNRORJLFNp�YHG\��

�
/LWHUDW~UD�

+UDãNR��-���/LQNHã��9���âiO\��5���âXULQD��%���������3{GQD�PDSD�6ORYHQVND��PLHUND�����
���������9Ò3Ò�%UDWLVODYD��

.ROHNWtY�� ������ 0RUIRJHQHWLFNê� NODVLILNDþQê� V\VWpP� S{G� 6ORYHQVND�� %D]iOQD�
UHIHUHQþQi�WD[RQyPLD��9Ò323��%UDWLVODYD�����V��

3D\WRQ�5�:���������%ULWLVK�6RFLHW\�RI�6RLO�6FLHQFH��*ROGHQ�MXELOHH�PHHWLQJ��
6HSWHPEHU�������)LHOG�H[FXUVLRQ�JXLGH��1HZFDVWOH�XSRQ�7\QH��

�
.RQWDNW��
'RF��,QJ��%RKGDQ�-XUiQL��&6F��
.DWHGUD�SHGROyJLH�3UL)8.�
0O\QVNi�GROLQD�
�������%UDWLVODYD�

H�PDLO��SHGRORJLD#IQV�XQLED�VN�
�

�
��������������������2EU�����3{GQD�PDSD�REODVWL�0DUWLQVNêFK�KROt��
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�
�

��������������������2EU�����6~þDVWQê�VWDY�RGOHVQHQLD�Y�REODVWL�0DUWLQVNêFK�KROt��
�

�

�
�

2EU����Ò]HPLH�YR�9H�NHM�%ULWiQLL�SUL�5RWKEXU\�V�YêVN\WRP�QDGORåQpKR�
UDãHOLQRYpKR�KRUL]RQWX��ORNDOLWD�����
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.DWHGUD�NUDMLQQpKR�LQåLQLHUVWYD��)=.,�638�1LWUD�

�

$EVWUDFW�

2Q� WKH� EDVH� RI� HYDOXDWLRQ� RI� �� \HDUV� ODVWLQJ� VHDVRQDO� LQWDNH� RI� VRLO� VDPSOHV� LQ�
VXURXQGLQJV�RI�PHWDOXUJLFDO�ZRUNV�ZH�KDYH�IRXQG�D�KLJK�YDULDELOLW\�IRU�&X�DQG�=Q�FRQWHQWV��
<HDUO\�PD[LPXP�OD\V�LQ�VXPPHU�VHDVRQ��2Q�RWKHU�KDQG�LQ�VSULQJ�DQG�DXWXPQ�VHDVRQ�RI�WKH�
DERYH� PHQWLRQHG� HOHPHQWV� FRQWHQW� DFKLHYH� RQO\� ����� DQG� ������� RU� IURP� ����� WR� �������
DFFRUGLQJ� WR� PRQLWRUHG� HOHPHQW�� &RQWHQW� RI� HOHPHQWV� GHSHQGHG� DOVR� RQ� GLVWDQFH� IURP� WKH�
VRXUFH�DFFRUGLQJ�WR�ORJ�QRPDO�GLVWULEXWLRQ�ZLWK�KLJK�SUREDELOLW\�RI�RFFXUHQFH�±���������&X��
DQG���������=Q���7KHVH�IDFWV�VKRZ�DQ�LPSRUWDQFH�RI�VDPSOLQJ�WHUP�DQG�ORFDWLRQ�VHOHFWLRQ�IRU�
LQWHQVLW\�DQG�H[WHQW�RI�VRLO�FRQWDPLQDWLRQ�DVVHVVPHQW��
�

ÒYRG�

=PHQ\�REVDKRY�D�IRULHP�YlþãLQ\�SUYNRY�Y�S{GH��KODYQH�]R�VNXSLQ\�PDNUR�þL�
PLNURHOHPHQWRY�� V~� SRGUREQH� SUHVN~PDQp� �%LHOHN� ������ ýXPDNRY�� -XUiQL� ������
1HXEHUJ�D�NRO����������0HQHM�SR]QDWNRY�MH�]�SUREOHPDWLN\�WêFKWR�OiWRN�Y�QDGE\WNX�Y�
S{GH��NH��SR]RUQRV"�VD�V~VWUH�XMH�QD�RYSO\Y�RYDQLH� LFK�PRELOLW\�Y�NODGQRP�VPHUH�
DOHER� ]iSRUQRP�� DNR� LFK� SHWULILNiFLD� Y�S{GH� �.DO~]�� ������� =QiPH� V~� DM� SUiFH�
SRSLVXM~FH�þHUSDQLH�KODYQH�"DåNêFK�NRYRY�]�S{G\�UDVWOLQDPL��0RFLN���������UHVS��LFK�
SUHYRG�QD�PRELOQp� IRUP\�D� LFK�Y\SODYRYDQLH�]�S{G\�]D�NRQWURORYDQêFK�SRGPLHQRN�
�&LEXOND�D�NRO����������SUtS��Y�SR�QêFK�SRGPLHQNDFK��+DODM���������

2MHGLQHOp�V~�SUiFH�SRSLVXM~FH�VH]yQQH�]PHQ\�REVDKX�ãNRGOLYêFK�OiWRN�Y�S{GH�
Y�SR�QêFK� SRGPLHQNDFK�� NH�� KODYQêP� QHGRVWDWNRP� MH� PRåQRV"� GRGDWNRYHM�
NRQWDPLQiFLH�D�]QDþQi�KHWHURJHQLWD�PDWHULiOX��.DO~]�������7RPiã���������8YHGHQê�
SUREOpP� MH� ULHãHQê� QD� SUtNODGH� REODVWL� NRQWDPLQRYDQHM� &X� D� =Q� ]� LPLVLt�
PHWDOXUJLFNpKR�]iYRGX��

�
0DWHULiO�D�PHWyGD�

0DWHULiO� WYRULD� Y]RUN\�S{G�RGREUDWp�Y�SULHEHKX� WURFK� URNRY�Y�WHUPtQRFK� MDU��
OHWR�� MHVH�� V�NDOLEUDþQRX�HWDSRX�� W�M�� ���RGEHURY�]����WLFK� VWiO\FK�RGEHURYêFK�PLHVW�
SRG�D�DILQLW\�S{G\�NX�NRQWDPLQDQWRP��.DO~]���������9�SUtSDGH�]MDYQHM�KHWHURJHQLW\�
EROL�RGEHU\�]GYRMHQp�D�WêP�FHONRYê�SRþHW�Y]RULHN�GRVLDKRO�������

3RG�D��X]DQþQHM��PHWRGLN\�SUH�LQGLNDþQp�KRGQRW\��9HVWQtN�03�65��������EROL�
REVDK\�&X� D�=Q�� VSROX� V�&U��&G� �� 3E� D�1L� DQDO\]RYDQp�$$6�YR�YêOXKX��0�+12��
�.ROHNWtY�� ������� =tVNDQp� YêVOHGN\� EROL� ãWDWLVWLFN\� VSUDFRYDQp� ãWDQGDUGQêPL�
PHWyGDPL��'XE��1�PHF�D�NRO���������9HQWFH�RYi��������
�
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9êVOHGN\�D�GLVNXVLD�

6SUDFRYDQtP� D� Y\QHVHQtP� þDVRYêFK� D� KRGQRWRYêFK� UDGRY� GR� QRUPiOQ\FK��
UHVS�� SUDYGHSRGREQRVWQêFK� VLHWt� EROR� ]LVWHQp�� åH� PD[LPi� REVDKRY� XYHGHQêFK�
ãNRGOLYtQ�V~�GRVDKRYDQp�Y�OHWQRP�REGREt��]DWLD��þR�MDUQp�D�MHVHQQp�RGEHU\�GRVDKXM~�
YêUD]QH� QLåãLH� NRQFHQWUiFLH�� 7RWR� ]LVWHQLH�� ]D� SUHGSRNODGX� SHUPDQHQWQHM�
NRQWDPLQiFLH�]R�]GURMD�]QHþLVWHQLD�YêUD]QH�GHWHUPLQXMH�þDV�RGEHUX�Y]RULHN��

�DOãtP�]LVWHQtP�MH��åH�REVDK\�&X�D�=Q��Y�]iYLVORVWL�QD�Y]GLDOHQRVWL�RG�]GURMD��
SRGOLHKDM~� ]iNRQLWRVWL� ORJDULWPLFNR�QRPiOQHKR� UR]GHOHQLD� V�Y\VRNRX� SUDYGHSR�
GREQRV"RX� ]KRG\� WHRUHWLFNpKR� D� HPSLULFNpKR� UDGX� S�  � ����� Då� � ������� �WHVWRYDQp�
SRG�D�$��3HDUVRQRYHM�PLHU\�]KRG\���

$M� NH�� KRGQRWD� VDPRWQpKR� $�� NULWpULD�� UHVS�� SUDYGHSRGREQRV"� ]KRG\� � MH�
Y\VRNi�� W�M�� PHWyGRX� NYDQWLORY� �NWRUi� MH� SUHVQHMãLD� QHå� ãWDWLVWLFNi�� ]KRWRYHQi�
WHRUHWLFNi� þLDUD� UR]GHOHQLD� Pi� OHQ� QiKRGQp� UR]GLHO\� RSURWL� HPSLULFNêP� ~GDMRP��
QHP{åHPH� WHQWR� IDNW� SRYDåRYD"� ]D� G{ND]� VSUiYQRVWL� K\SRWp]\� R� /1� ±� UR]GHOHQt�
�9HQWFH�RYi��������3RPRFRX� WRKWR�NULWpULD� �DOHER��XERYR�QpKR�LQpKR��P{åHPH�LED�
Y\YUiWL"� Y\EUDQ~� K\SRWp]X� DOHER� NRQãWDWRYD"�� åH� QHSURWLUHþt� H[SHULPHQWiOQ\P�
~GDMRP�DNR�MH�WR�XYHGHQp�Y�7DE����
�
�
�7DE����3DUDPHWUH�þLDU�/1�UR]GHOHQLD�D�$��3HDUVRQRYKR�NULWpULD�]KRG\��
�
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�����SUYRN�
����DULWPHWLFNê�SULHPHU�REVDKX�SUYNX�YR�Y]RUNH�Y�PJ�NJ���
����VPHURGDMQi�RGFKêOND�SUH�PiORþOHQQê�V~ERU�
����V~þLQLWH��DV\PHWULH��FKDUDNWHULVWLND�ãLNPRVWL��
����KRGQRWD�3HUDVRQRYKR�$��NULWpULD�V~KODVX�
����SUDYGHSRGREQRV"�����]KRG\�WHRUHWLFNpKR�D�HPSLULFNpKR�UR]GHOHQLD�

�
=iYHU�

âWDWLVWLFNêP� D� JUDILFNêP� VSUDFRYDQtP� ~GDMRY� DQDOê]� RGEHURY� Y]RULHN� S{G��
EROR� ]LVWHQp�� åH� ]D� SUHGSRNODGX� SHUPDQHQWQHM� �Y\URYQDQHM�� NRQWDPLQiFLH� S{G\� ]R�
]GURMD� ±� PHWDOXUJLFNpKR� ]iYRGX�� REVDK\� Y\EUDQêFK� SUYNRY� ±� &X� D� =Q� Y�SULHEHKX�
WURFK�URNRY�GRVDKXM~�PD[LPi�Y�OHWQRP�REGREt��1DSURWL�WRPX�LFK�REVDK\�MHGQRWOLYR�Y�
MDUQRP�WHUPtQH�GRVDKXM~������Då��������PD[LPD��UHVS��Y�MHVHQQRP�REGREt��������Då�
��������

�DOHM� EROR� ]LVWHQp�� åH� ]D� VN{U� XYHGHQêFK� SRGPLHQRN� D� � Y�]iYLVORVWL� RG�
Y]GLDOHQRVWL� RG� ]GURMD� D� SUHGSRNODGX� U{]QHM� Yl]E\� ãNRGOLYêFK� OiWRN�
Y�JUDQXORPHWULFNRP� ]ORåHQt� HPLVLt�� REVDK\� ãNRGOLYtQ� VOHGXM~� ]iNRQLWRVWL�
ORJDULWPLFNR�QRUPiOQHKR� UR]GHOHQLD� V�Y\VRNRX� SUDYGHSRGREQRV"RX� ������� Då� Y\ãH�
���������
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8YHGHQp�YêVOHGN\�GRND]XM~�G{OHåLWRV"�PLHVWD�D� WHUPtQX�RGEHUX�Y]RULHN�S{G�
SUL� SRVXG]RYDQt� PLHU\� D� UR]VDKX� NRQWDPLQiFLH� S{G� DQRUJDQLFNêPL� ãNRGOLYLQDPL�
]�LPLVLt��
�
/LWHUDW~UD�

%LHOHN��3���������'XVtN�Y�SR�QRKRVSRGiUVN\FK�S{GDFK�6ORYHQVND��9Ò38�%UDWLVODYD��
����V��

&LEXOND�� -�� D� NRO��� ������ 3RK\E� RORYD�� NDGPLD� D� RUWXWL� Y�]HP�G�OVNp� YêURE�� D�
ELRVIp�H��6=1��3UDKD������V��

ýXPDNRY��$��� -XUiQL�� %��� ������ 6WDQRYHQLH� SRWUHE\� KQRMHQLD�PLNURHOHPHQWDPL�� ,Q��
9HGHFNp�SUiFH�9Ò395�þ������%UDWLVODYD��3UtURGD��V�����������

'XE��2���1�PHF��-��D�NRO���������+\GURORJLH��73�����617/�3UDKD������V��
+DODM��3���������.�SUREOHPDWLNH�H[SHULPHQWiOQHKR�VWDQRYHQLD�SRWHQFLiOQHM�LQILOWUiFLH�

Y�SR�QêFK�SRGPLHQNDFK��,Q��7KHRUHWLFDO�DQG�3UDFWLFDO�8WLOLW]DWLRQ�RI�0RGHUQ�
(TXLSPHQWV� DQG� 0RGHOV� ZLWK� 2ULHQWDWLRQ� RQ� WKH� (QYLURQPHQW� :DWHU� DQG�
$JULFXOWXUH��3URFHHGLQJV�RI�WKH�:RUNVKRS�QR�����7(0386�1R��-(1�±�������
64�±�����%DQVNi�%\VWULFD��V�����������

.DO~]��.���������1iYUK�ãLUãtFK�RFKUDQQêFK�SiVLHP�RNROR�.RYRK~W��ã�S��.URPSDFK\��
=iYHU��VSUiYD�9Ò3Ò�%UDWLVODYD�����V��

.ROHNWtY�� ������ 0HWRGLN\� I\]LNiOQR�FKHPLFNêFK� DQDOê]� SUH� LQIRUPDþQê� V\VWpP� R�
S{GH��9Ò3Ò�%UDWLVODYD�����V��

1HXEHUJ��-��D�NRO���������.RPSOH[Qt�PHWRGLND�YêåLY\�URVWOLQ��Ò7,=�3UDKD������V��
0RFLN��6���������9SO\Y�S+�D�YiSHQDWêFK�LyQRY�QD�XYR��RYDQLH�NDGPLD���&G�±�IRUP\�

EHQWRQLWX�� ,Q��9ê]QDP�D� Y\XåLWLH� VWRSRYêFK�SUYNRY�Y�UDVWOLQQHM� D� åLYRþtãQHM�
YêUREH���]ERUQtN�SUHGQiãRN�]�NRQIHUHQFLH��9â3�1LWUD��5DþNRYi�GROLQD��V�����
����

7RPiã��-���������ÒþLQRN�VWXS�RYDQêFK�GiYRN�VtU\�QD�REVDK�)H��&X��=Q�D�0Q�U{]Q\PL�
RGURGDPL� R]LPQHM� SãHQLFH�� =ERUQtN� SUHGQiãRN� ]�NRQIHUHQFLH�� 9â3� 1LWUD��
5DþNRYi�GROLQD��V�����������

9HQWFH�RYi��-��6���������7HyULD�SUDYGHSRGREQRVWL��$OID�%UDWLVODYD��617/�3UDKD������
V��

9HVWQtN� 03� 65�� ������ 5R]KRGQXWLH� 03� 65� R� QDMY\ããtFK� SUtSXVWQêFK� KRGQRWiFK�
ãNRGOLYêFK�OiWRN�Y�S{GH�D�R�XUþHQt�RUJDQL]iFLt�RSUiYQHQêFK�]LV"RYD"�VNXWRþQp�
KRGQRW\�WêFKWR�OiWRN��þ�����������������URþ��;;9,��þLDVWND����

�

�
.RQWDNW��
�
,QJ��.DURO�.DO~]��&6F��
.DWHGUD�NUDMLQQpKR�LQåLQLHUVWYD�)=.,�
638��1LWUD�
+RVSRGiUVND���
�������1LWUD�



� ���

6Òý$61é�67$9�=È62%�ä,9Ë1�$�S+�251é&+�3Ð'�
6/29(16.$�

�
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2GERU�DJURFKpPLH�D�YêåLY\�UDVWOtQ��Ò.6Ò3�%UDWLVODYD�

�

$EVWUDFW�

5HVXOWV�RI�DJUR�FKHPLFDO� VRLO� WHVWLQJ�GXULQJ� ODVW�\HDUV�DUH�FRQIRUPDEOH�ZLWK�SDVVLYH�
EDODQFH� EHWZHHQ� QXWULHQWV� LQSXW� LQ� VRLO� DQG� WKHLU� FRQVXPSWLRQ� E\� \LHOGV�� $FFRPSDQ\LQJ�
FKDUDFWHULVWLFV�DUH� �GHFUHDVLQJ�RI� UHVLVWDQFH�RI�FURS�F\FOHV�� LQFUHDVLQJ�RI�FURS�VHQVLWLYLW\�RQ�
GDPDJHG� IDFWRUV��ZHDWKHU�RVFLOODWLRQ�DQG� LQVXIILFLHQW�DJURWHFKQLFV��1RQ�V\VWHPDWLF�IHUWLOL]HU�
XVH�WKUHDWHQV�VRLO�IHUWLOLW\�DQG�EHFRPHV�WKH�SULPDU\�UHFHVVLRQ�IDFWRU�LQ�DJUR�V\VWHP��,I�D�KLJK�
LQIHFWLRQ� SDWKRJHQV�SUHVVXUH�ZLWK�ZHDN�SODQW� SURWHFWLRQ� LV� SUHVHQWHG�� VR� DV� LQFUHDVHG�ZHHG�
FRPSHWLWLRQ� DQG� FOLPDWLF� DQRPDORXV� HYHQWV� LQ� YHJHWDWLRQ� SHULRG�� VRLO� HURVLRQ� ULVN��
GHWHULRUDWLQJ�SK\VLFDO�PHFKDQLFDO�VRLO�SURSHUWLHV��WKLV�VWDWXV�FDQ�LVVXH�LQ�IRRG�VHFXULW\�ULVN�RI�
WKH�FRXQWU\��$OVR�QRQ�V\VWHPDWLF� VRLO� OLPLQJ�PHQDFHV�VRLO� IHUWLOLW\��GHOLPLWV�FURS�SURGXFWLRQ�
DQG�FRQWULEXWHV�WR�WKH�HFRORJLFDO�QRQ�VWDELOLW\�RI�DJULFXOWXUDO�ODQG�DQG�K\GURVSKHUH��DQG�FURS�
K\JLHQH�� WRR�� 7KHUHIRUH�� WKH� PRQLWRULQJ� V\VWHP� RI� DJUR�FKHPLFDO� SDUDPHWHUV� DQG�
HQYLURQPHQWDO�ORDGV�LV�LQHYLWDEOH�FRQGLWLRQ�IRU�OLIH�TXDOLW\��
�
ÒYRG�

(NRQRPLFN~� D� YêUREQ~� HIHNWtYQRV"� UDVWOLQQHM� YêURE\� Yê]QDPQH� RYSO\Y�XMH�
S{GQD�~URGQRV"�� NWRU~�RNUHP� LQêFK� IDNWRURY�FKDUDNWHUL]XMH�S{GQD� UHDNFLD�D�]iVRE\�
SULMDWH�QêFK� åLYtQ� 3� D� .�� 7HQWR� VHJPHQW� S{GQHKR� FKHPL]PX� MH� SUDYLGHOQH�
PRQLWRURYDQê� $JURFKHPLFNêP� VN~ãDQtP� S{G� ��DOHM� $63��� 9êVOHGN\� FHORSORãQpKR�
$63� Y� ���W\FK� URNRFK� EROL� SRGNODGRP� SUH� LQWHQ]LILNiFLX� UDVWOLQQHM� YêURE\�
UHJXORYDQêP�YiSQHQtP�D�KQRMHQtP�QD�GRVLDKQXWLH�UDVWX�~URG�D�]iVRE�S{GQ\FK�åLYtQ��
3{GQD� UHDNFLD� VSRþLDWNX� LQGLNRYDOD� QDMPl� YKRGQRV"� SHVWRYDWH�VNpKR� VWDQRYLã"D�
SORGtQ�� $å� QHVN{U�� Y� G{VOHGNX� SRVWXSXM~FHM� LQGXVWULDOL]iFLH� D� PRWRUL]iFLH� 65� VD�
]DþDOD� YQtPD"� DM� DNR� SDUDPHWHU� HNRORJLFNHM� VWDELOLW\� DJUiUQHM� NUDMLQ\�� 3R�
VN~VHQRVWLDFK�]�SRVOHGQpKR�GHVD"URþLD��SR]QDþHQpKR�Qt]NRX�VWDURVWOLYRV"RX�R�S{GQ\�
FKHPL]PXV��QDUDVWi�Yê]QDP�$63��NH�åH�MHKR�YêVOHGN\�V~�SRGNODGRP�SUH�QDGYl]Qp�
YêåLYiUVNH� RSDWUHQLD�� NWRUp� Y� V~þDVQRVWL� RYSO\Y�XM~� VWDELOLWX� ~URG� D� LQWHQ]LWX�
UDVWOLQQHM� YêURE\� Y{EHF�� 'OKRGRER� ]DQHGEiYDQp� KQRMHQLH� OLPLWXMH� HIHNWtYQRV"�
YlþãLQ\�SHVWRYDWH�VNêFK�RSDWUHQt�RG�RUE\�SR�]EHU��]QLåXMH�UH]LVWHQFLX�SHVWRYDWH�VNHM�
V~VWDY\��QDMPl�Y�URNRFK�V�GHILFLWRP�]UiåRN����

9êYRM� SDUDPHWURY� $63� Y� SRVOHGQRP� GHVD"URþt� Xå� ]DþtQD� NRStURYD"� Qt]NX�
LQWHQ]LWX� KQRMHQLD� D� YiSQHQLD�� $QDORJLFN\� ]D]QDPHQiYDPH� GHSUHVtYQ\� YSO\Y� QD�
~URG\��3RVWXSQH�VD�VWLHUD�Ä]RWUYDþQê�HIHNW³�QLHNGDMãLHKR�LQWHQ]tYQHKR�KQRMHQLD��NWRUp�
Y\WYRULOR� ]iVRE\� SULMDWH�QpKR�3� D�.�Y�QDãLFK�S{GDFK�� -HKR�~URGRWYRUQê�YSO\Y� åLD��
SRVWXSQH�GR]QLHYD���
�
�
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1D� NDX]iOQH� KRGQRWHQLH� WUHQGX� YêYRMD� DJURFKHPLFNêFK� SDUDPHWURY� RUQêFK�
S{G� 65� EROL� Y\XåLWp� YêVOHGN\� SULHVNXPRY� ]DEH]SHþRYDQêFK� Ò.6Ò3�RP��
$NWXDOL]iFLRX�YêVOHGNRY�$63�VD�NDåGRURþQH�SRURYQiYD�YêYRM�Y\EUDQêFK�SDUDPHWURY�
�S+� D� REVDK� SUtVWXSQpKR� 3� D� .��� NH�åH� Sl"URþQê� F\NOXV� $63� MH� UHODWtYQH� GOKp�
REGRELH�SUL�XSODW�RYDQt�QHãWDQGDUGQêFK�SHVWRYDWH�VNêFK�SRVWXSRY���

5RþQH�RGVN~ãDQi�Y]RUND� SRGQLNRY�R�YêPHUH�FFD����� WLV�� KD� VD�SRURYQiYD� V�
YêVOHGNDPL�SUHYDåQH�WêFK�LVWêFK�SRGQLNRY�SUHG�SLDWLPL�URNPL��3ULHVNXPRP�VSRWUHE\�
KQRMtY� VD� NDåGRURþQH� ]tVNDYD� SUHK�DG� R� FHORSORãQHM� LQWHQ]LWH� KQRMHQLD� D� YiSQHQLD��
9êVOHGN\� DQNHWRYpKR� SULHVNXPX� SRNUêYDM~� ��� �� ��� �� SRGLHO� RUQêFK� S{G�� NWRUê�
PRåQR� SRYDåRYD"� ]D� UHSUH]HQWDWtYQ\�� +RGQRWHQLH� VOHGRYDQêFK� NULWpULt� SRG�D�
YêUREQêFK�REODVWt�Pi�Y\ããLX�YêSRYHGQ~�VFKRSQRV"��DNR�SRG�D�~]HPQêFK�FHONRY��

=PHQ\�DJURFKHPLFNêFK�SDUDPHWURY�SRVXG]RYDQp�SHUFHQWXiOQ\P�]DVW~SHQtP�
MHGQRWOLYêFK�NDWHJyULt�S+��þL�]iVRE�åLYtQ��V~�G{VOHGNRP�GHILFLWQpKR� �KQRMHQLD��7DE��
���D�YiSQHQLD��3{GQD�UHDNFLD�MH�Yê]QDPQH�RYSO\Y�RYDQi�~URY�RX�YiSQHQLD��NWRUi�MH�Y�
FHORãWiWQRP�SULHPHUH�QLåãLD�DNR�URþQi�GiYND�W]Y��XGUåLDYDFLHKR�YiSQHQLD������������
NJ� &D2�KD����� '{VOHGNRP� MH� SRVWXSXM~FD� DFLGLILNiFLD�� SUL� NWRUHM� VD� ]QLåXMH� SRGLHO��
QHXWUiOQ\FK� S{G� �7DE�� ���� =DVWDYHQLH� QiUDVWX� SRGLHOX� S{G� Y\åDGXM~FLFK� W]Y��
]~URG�RYDFLH� YiSQHQLH� �S+�.&O� GR� ����� SULSLVXMHPH� FLHOHQH� RULHQWRYDQHM� GRWDþQHM�
SROLWLNH�Y�PLQXOêFK�URNRFK���

3UtUDVWRN� SRGLHOX� DONDOLFNêFK� S{G� MH� G{VOHGNRP� MHGQDN� ]QtåHQêFK� YVWXSRY�
SULHP\VHOQêFK�KQRMtY��DOH�DM�QLåãLHKR�HPLVQpKR�]D"DåHQLD�RY]GXãLD�R[LGPL�GXVtND�D�
VtU\���

äLYLQRYê�UHåLP�QDãLFK�RUQêFK�S{G�MH�Yê]QDPQH�RYSO\Y�RYDQê�QHGRVWDWRþQêP�
KQRMHQtP��3RGLHO�NU\WLD�åLYtQ�QD�GRVLDKQXWp�~URG\�Y�URNRFK�������������GRNXPHQWXMH�
REU�����3ULHEHK�YêYRMD�KRGQRWHQêFK�SDUDPHWURY�$63�Y�URNRFK�������������SUH]HQWXMH�
REU�����2EVDK�SUtVWXSQpKR�IRVIRUX�FKDUDNWHUL]XMH�YãHREHFQê�SRNOHV�SRGLHOX�QDMOHSãtFK�
NDWHJyULt� S{GQ\FK� ]iVRE�� .RUHãSRQGXMH� WR� V� ~URY�RX� KQRMHQLD� D� YêãNRX�
GRVDKRYDQêFK� ~URG� RELOQtQ� �YL�� REU�� ���� NWRUp� ]DEHUDM~� WDNPHU� ��� �� RVHYX� 65��
1iUDVW� SRGLHOX� PDOêFK� ]iVRE� åLYLQ\� GRVDKXMH� Xå� WDNPHU� ��� ��� þR� QHJDWtYQH�
RYSO\Y�XMH� QDMPl� ~URGX� RELOQtQ�� 2EVDK� GUDVOtND� Y\ND]XMH� UDGLNiOQHMãLH� SRNOHV\��
QLHOHQ� Y� G{VOHGNX� PQRKRQiVREQH� Y\ããLHKR� RGEHUX� åLYLQ\� DNR� IRVIRUX�� DOH� DM� MHKR�
Y\ããtP�Y\PêYDQtP��QDMPl�]��DKãtFK�S{G��9�V~þDVQRVWL�Xå�PiPH�QLHNWRUp�NDWDVWUH�LED��
V�Qt]N\PL� ]iVREDPL� .�� 7DNêWR� WUHQG� REVDKX� åLYLQ\�� QDMPl� SUL� Qt]NRP� KQRMHQt�
RUJDQLFNêPL� KQRMLYDPL� EXGH� Yê]QDPQH� OLPLWRYD"� ~URG\�� QDMPl� Y� URNRFK� V�
QHGRVWDWNRP�]UiåRN��1DVWXSXM~FH�NOLPDWLFNp�]PHQ\�V~�Yê]YRX��N��QiYUDWX�RVYHGþHQHM�
SUD[L�KQRMHQLD���

2EVDK�KRUþtND��SUtSDGQH��DOãtFK�åLYtQ��]DWLD��QHSUH]HQWXMHPH��QDNR�NR�]iVRED�
0J��Y�QDãLFK�S{GDFK�MH�HãWH�GRVWDþXM~FD��3UL�YêNRQH�$63�VD�YãDN�Xå�REMDYXM~�DM�KRQ\�
V�Qt]NRX�]iVRERX�0J��NGH�VD�Xå�Y\åDGXMH�DM�SULPHUDQp�KQRMHQLH���

+RFL� VD� VtUD� Xå� VWiYD� SLDWRX� ]iNODGQRX� åLYLQRX�� ]DWLD�� QHEROD� ]DKUQXWi� GR�
PRQLWRURYDQLD� Y� UiPFL� $63�� ÒE\WRN� HPLVQêFK� VSDGRY� R[LGRY� VtU\� VL� Xå� ]DþtQD�
Y\QXFRYD"� DM� KQRMHQLH� WRXWR� åLYLQRX�� NWRUi� SRSUL� RYSO\YQHQt� NYDQWLW\� ~URG\� Pi��
SUHGRYãHWNêP� YSO\Y� D� NYDOLWDWtYQH� ]QDN\� ~URG�� 6~þDVQê� ~VSRUQê� UHåLP� YãDN�
QHXPRå�XMH�UR]ãtUL"�DNWLYLW\�Y�$63��'HWHNFLD�REVDKX�VWRSRYêFK�SUYNRY�VD�SULHEHåQH�
Y\NRQiYD�Y�RULHQWDþQRP�UR]VDKX��QHEROD�YãDN�GRVLD��Y\KRGQRFRYDQi�����������
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SRG�D�URNRY��
�
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1� SR��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
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UH]LVWHQFLH� SHVWRYDWH�VNHM� V~VWDY\�� ]YêãHQLH� YQtPDYRVWL� NXOW~U� QD� ãNRGOLYp� þLQLWHOH��
YêN\Y\� SRþDVLD� D� QHGRVWDWN\� Y� DJURWHFKQLNH�� 1HV\VWpPRYRV"� Y� KQRMHQt� RKUR]XMH�
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9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\��%UDWLVODYD�

�

$EVWUDFW�

6RLO� DQWKURSL]DWLRQ� LV� UHFRJQL]HG� LQ� WKH�ERQLWDWLRQ� LQIRUPDWLRQ� V\VWHP�RQO\� LQ� WKUHH�
PDLQ� VRLO� XQLWV� �068��� ZKLFK� DUH� FKDUDFWHUL]HG� DV� WUHQFKHG� NXOWL]HPV�� RU� LQWHQVLYHO\�
FXOWLYDWHG� VRLOV� �ZLWKRXW� WHUUDFLQJ�� �� 068� ���� NXOWL]HPV� WUDQVIRUPHG� E\� WUHQFKLQJ� DQG�
WHUUDFLQJ� �� 068� ��� DQG� VRLOV� GHWHULRUDWHG� E\� LPPLVLRQV� �� 068� ���� 2WKHU� DQWKURSLF�
LQIOXHQFHV��OLNH�ZDWHU�DQG�ZLQG�HURVLRQ��DUH�H[SUHVVHG�LQ�068����������HURGHG�FKHUQR]HPV��
���������������������HURGHG�OXYLVROV��1R�RWKHU�DQWKURSL]DWLRQ�SKHQRPHQD�DUH�UHPDUNHG�LQ�WKH�
ERQLWDWLRQ�VRLO�HFRORJLFDO�XQLWV� �%6(8��V\VWHP��,W�FDQ�EH�H[SODLQHG�GXH� WR� WKH�IDFW� WKDW�VRLO�
ERQLW\� LV� H[SUHVVHG� E\� VRLO� SULFH� �$FW� 1R�� ���������� DW� SUHVHQW� WLPH�� VR� HDFK� %6(8� GDWD�
XSJUDGLQJ�LV�FRQQHFWHG�ZLWK�%6(8�WDULII�XSJUDGLQJ��$W�SUHVHQW�WKH�WDULII�IURP������LV�YDOLG�
\HW� ZKLFK� UHODWLQJ� WR� ��GLJLW� FRGH� LQ� RSSRVLWH� WR� ��GLJLW� FRGH� LPSOHPHQWHG� LQ� ERQLWDWLRQ�
V\VWHP�LQ�WKH�ODVW�WLPH��(YHU\�UHQHZDO�RI�068�GDWD�FRGH���DFFHSWDWLRQ�RI�QHZ�068�VKRXOG�
EH�FDXVHG�WKH�HVWLPDWLRQ�FKDQJH�RI�%6(8�ZKLFK�LV�FORVHO\�OLQNHG�WR�D�HFRQRPLF�UHVHDUFK�RI�
QHZ�068� SURGXFWLRQ�FRVWV� SDUDPHWHUV�� ,QFOXGLQJ� RI� QHZ�068� LV� UHWDUGHG� E\� PHWKRGLFDO�
DGYLFHV�RI�VXSHULRU�RIILFLDOV��6RLO�0DQDJHPHQW�0LQLVWU\�RI�WKH�6ORYDN�5HSXEOLF��ZKLFK�GR�QRW�
UHFRPPHQG� RU� HYHQ� IRUELG� VRLO� UHERQLWDWLRQ� GXH� WR� DQWKURSLF� LQIOXHQFH� UHDVRQV�� 6R� WKHVH�
UHDVRQV�GR�QRW�DOORZ�LQFRUSRUDWLRQ�DQWKURSLF�LQIOXHQFHV�WR�EH�LQ�IXOO�H[WHQW�H[SUHVVHG�LQ�VRLO�
ERQLWDWLRQ�V\VWHP��
�

ÒYRG�

%RQLWDþQê� LQIRUPDþQê� V\VWpP� D�ERQLWDþQi� EDQND� GiW� VD� Y\YtMD� D� XGUåXMH�Xå�
YLDF� DNR� ��� URNRY�� 7HQWR� YêYRM� PDO� D� VWiOH� Pi� DM� PQRKp� REMHNWtYQH� SRGPLHQHQp�
QHGRVWDWN\�� 1DSULHN� WRPX� VD� YãDN� ERQLWDþQê� LQIRUPDþQê� V\VWpP� VWDO� WUYDOêP�
SURVWULHGNRP� SUH� ULDGHQLH� ãWiWQHM� S{GQHM� SROLWLN\� SUHGRYãHWNêP� Y� REODVWL� RFKUDQ\�
S{GQHKR�IRQGX��

%RQLWiFLD�S{G�SR]RVWiYD�]� WYRUE\�NODVLILNDþQHM�V~VWDY\�ERQLWRYDQêFK�S{GQR�
HNRORJLFNêFK�MHGQRWLHN�D�]�WYRUE\�ERQLWDþQHM�EDQN\�GiW��3UiFH�QD�ERQLWiFLL�S{G�X�QiV�
]DþDOL�EH]SURVWUHGQH�SR�VNRQþHQt�.RPSOH[QpKR�S{GR]QDOHFNpKR�SULHVNXPX�������±�
�������9êVOHGN\�WRKWR�SULHVNXPX�VD�VWDOL�SRGNODGRP�ERQLWiFLH�SR�VWUiQNH�PDSRYêFK�
SRGNODGRY�� DNR� DM� SR� VWUiQNH� NODVLILNDþQpKR� V\VWpPX� S{G� D� YODVWQRVWt� �NODVLILNiFLD�
JHQHWLFNêFK� S{GQ\FK� W\SRY�� VXEW\SRY�� YDULHW�� IRULHP�� VXEVWUiWRY�� S{GQ\FK� GUXKRY��
K�EN\�S{G\�D�ãWUNRYLWRVWL�±�NDPHQLWRVWL���

=iURYH�� V� ERQLWDþQêP� SULHVNXPRP� SUHELHKDO� YêVNXP� SURGXNþQR�
QiNODGRYêFK� SDUDPHWURY� S{G� Y� SRGREH� YLDFURþQpKR� VOHGRYDQLD� ~URG� D� YVWXSRY� QD�
SRþHWQHM� VLHWL� S{GQH� D� HNRORJLFN\� KRPRJpQQ\FK� KRQRY� UHSUH]HQWXM~FLFK� YãHWN\�
Yê]QDPQp� S{GQR�HNRORJLFNp� MHGQRWN\�� 9êVOHGNRP� WêFKWR� SUiF� EROR� Y\WYRUHQLH�
ERQLWDþQpKR�LQIRUPDþQpKR�V\VWpPX�D�FLHQ�SR�QRKRVSRGiUVN\FK�S{G���
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�� .RQFHSFLD� ERQLWiFLH� MH� ]DORåHQi� QD� FKDUDNWHULVWLNH� NDåGHM� SDUFHO\�
SDUDPHWUDPL�S{GQR�HNRORJLFNêFK�YODVWQRVWt��NWRUp�V~�Y\MDGUHQp�ERQLWRYDQêPL�S{GQR�
HNRORJLFNêPL�MHGQRWNDPL��%3(-���%RQLWRYDQp�S{GQR�HNRORJLFNp�MHGQRWN\�V~�S{GQH�D�
HNRORJLFN\� UHODWtYQH� QDMKRPRJpQQHMãLH� MHGQRWN\�� NWRUp� SUHGVWDYXM~� KODYQp� S{GQR�
NOLPDWLFNp� MHGQRWN\�SRGUREQHMãLH� UR]GHOHQp�SRG�D�NDWHJyULt� LFK�VNORQX��K�EN\�S{G\��
H[SR]tFLH�N�VYHWRYêP�VWUDQiP��VNHOHWRYLWRVWL�D�]UQLWRVWL�SRYUFKRYpKR�KRUL]RQWX��

3UYi� V~VWDYD� S{GQR�HNRORJLFNêFK� MHGQRWLHN� � PDOD� SULEOLåQH� ���� MHGQRWLHN�
�/LQNHã�� ������� Y\MDGUHêFK� Y� SRGREH� ��PLHVWQHKR� þtVHOQpKR� � NyGX�� 9� þtVHOQtNX�
KODYQêFK� S{GQ\FK� MHGQRWLHN� �+3-��� NWRUê� REVDKRYDO� � ��� MHGQRWLHN�� VD� Y\VN\WRYDOD�
MHGLQi�+3-� �³��´�Y� �FKDUDNWHULVWLNH�NWRUHM� MH�Y\MDGUHQê�DQWURSRJpQQ\�YSO\Y�±�KQHGi�
S{GD�DQWURSRJpQQD��ULJRORYDQi���
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âWUXNW~UD�NyGX�ERQLWRYDQHM�S{GQR�HNRORJLFNHM�MHGQRWN\��%3(-���
�
�;��������;;�������;;����������������PLHVWQ\�NyG�%3(-�
�
�������������������������������������� NyG�NOLPDWLFNpKR�UHJLyQX�������������������� �
� � NyG� KODYQHM� S{GQHM� MHGQRWN\� � � ������ �FHONRYê� SRþHW� ���
+3-��
SRUDGRYp�þtVOR��NRPELQiFLH�VYDKRYLWRVWL��H[SR]tFLH��]UQLWRVWL��S{GRWYRUQpKR�VXEVWUiWX��
�

$NWXDOL]iFLD�ERQLWDþQpKR� LQIRUPDþQpKR�V\VWpPX�Y� URNRFK������±������EROD�
Y\NRQDQi�Y�QLHNR�NêFK�HWDSiFK��]�NWRUêFK�WUHWLD�DNWXDOL]iFLD��NWRUi�VD�SUHELHKDOD�QD�
SRN\Q� 03� 65� RG� URNX� ������ ]DKU�RYDOD� UHYt]LX� ]iNODGQpKR� SHGRORJLFNpKR�
SULHVNXPX�VR�]PHQDPL�KODYQêFK�S{GQ\FK�MHGQRWLHN�QD�]iNODGH�SHGRORJLFNêFK�VRQG�D�
LFK�PRUIRORJLFNêFK�� FKHPLFNêFK� D� I\]LNiOQ\FK� DQDOê]� YUiWDQH� ~SUDY\�NOLPDWLFNêFK�
UHJLyQRY�� 9� SULHEHKX� WHMWR� DNWXDOL]iFLH� QHERO� þtVHOQtN� KODYQêFK� S{GQ\FK� MHGQRWLHN�
UR]ãtUHQê� � R��DOãLH� MHGQRWN\��9� � URNX������ERO� þtVHOQtN�+3-� UR]ãtUHQê�QD� NRQHþQê�
SRþHW� ����� 9� WHM� GREH� Xå� ERO� ]DYHGHQê� GR� ERQLWiFLH� QRYê� ��PLHVWQ\� NyG�%3(-�� Y�
NWRURP�V~�MHM�S{GQR�NOLPDWLFNp�YODVWQRVWL�Y\MDGUHQp�NRPELQiFLRX�NyGRY�MHGQRWOLYêFK�
YODVWQRVWt�QD�VWDELOQêFK�PLHVWDFK�YêVOHGQpKR���PLHVWQHKR�NyGX���
�
�
âWUXNW~UD�NyGX�ERQLWRYDQHM�S{GQR�HNRORJLFNHM�MHGQRWN\��%3(-���
�
� ;;��� ;;� ��;�������;�� ����;� ��PLHVWQ\�~SOQê�NyG�%3(-�
�
� ��� ��� ��� �������� NyG�NOLPDWLFNpKR�UHJLyQX� ������
� � � � � NyG�KODYQHM�S{GQHM�MHGQRWN\� ������
� � � � � NyG�VYDKRYLWRVWL�D�H[SR]tFLH� ������
� � � � � NyG�VNHOHWRYLWRVWL�D�K�EN\�S{G\� ������
� � � � NyG�]UQLWRVWL�S{G\� �����
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9���PLHVWQRP�NyGH�%3(-�SUYp�GYH�PLHVWD�Y\MDGUXM~�NOLPDWLFNê�UHJLyQ��GUXKp�
GYH�PLHVWD�FKDUDNWHUL]XM~�KODYQ~�S{GQX�MHGQRWNX��3LDWH�PLHVWR�Y\MDGUXMH�NRPELQiFLX�
VYDKRYLWRVWL�D�H[SR]tFLH�N�VYHWRYêP�VWUDQiP��ãLHVWH�PLHVWR�NRPELQiFLX�VNHOHWRYLWRVWL�
D�K�EN\�S{G\��6LHGPH�PLHVWR�NyGX�%3(-�Y\MDGUXMH�]UQLWRV"�S{G\��

'R�þtVHOQtND�+3-�EROL�]DUDGHQp�NyG\�+3-���
� �����V�FKDUDNWHULVWLNRX�NXOWL]HPH�ULJRORYDQp�DOHER�LQWHQ]tYQH�NXOWLYRYDQp��EH]�
WHUDVRYDQLD������

�����V�FKDUDNWHULVWLNRX�NXOWL]HPH��SUHWYRUHQp�ULJROiFLRX�D�WHUDVRYDQtP��
�����S{G\�YêUD]QH�SRãNRGHQp�LPLVLDPL��WR[LNRYDQp�YDULHW\�U{]Q\FK�S{GQ\FK�

W\SRY����
9ODVWQi�ERQLWD���KRGQRWD�S{G\�VD�Y�V~þDVQHM�ERQLWiFLL�Y\MDGUXMH�QLH�ERQLWQRX�

WULHGRX�� DOH� � FHORãWiWQH� SODWQRX� FHQRX� S{G\�� 6WDQRYHQLH� FHQ\� S{G\� Y� SRGVWDWH�
Y\FKiG]D� ]� RFHQHQLD� SURGXNþQêFK� D� QiNODGRYêFK� SDUDPHWURY�� NWRUp� VD� ]tVNDOL� QD�
]iNODGH� HNRQRPLFNpKR� VOHGRYDQLD� KRPRJpQQ\FK� KRQRY� ]DUDGHQêFK� GR� W\SLFNpKR�
V~ERUX� %3(-�� -HGQRWNiP� %3(-� ]RGSRYHGDM~� DM� QRUPDWtYQH� ~GDMH� R� SURGXNFLL�
SR�QRKRVSRGiUVN\FK�SORGtQ��NWRUp�VD�P{åX�Y�GDQêFK�SUtURGQêFK�SRGPLHQNDFK�D�SUL�
REY\NOHM�DJURWHFKQLNH�SHVWRYD"��DNR�DM�QRUPDWtYQH�~GDMH�R�QiNODGRFK��þR�Y�NRQHþQRP�
G{VOHGNX�VO~åL�SUH�YêSRþHW�FHQ\�S{G\��3URGXNþQR�QiNODGRYp�SDUDPHWUH�V~�SHULRGLFN\�
DNWXDOL]RYDQp� D� XSUDYRYDQp� SRG�D� YêUREQêFK� D� HNRQRPLFNêFK� SRGPLHQRN�
SR�QRKRVSRGiUVWYD��9êVNXPQê�~VWDY�HNRQRPLN\�SR�QRKRVSRGiUVWYD�D�SRWUDYLQiUVWYD�
%UDWLVODYD���

$NWXDOL]iFLD� ERQLWDþQpKR� LQIRUPDþQpKR� V\VWpPX� EXGH� SRNUDþRYD"�
EXG~FQRVWL�� QDNR�NR� MH� SRGPLHQHQi� REMHNWtYQ\PL� VNXWRþQRV"DPL�� DNR� V~�� D��
Y\GiYDQLH�QRYêFK�SRGNODGRYêFK�ãWiWQ\FK�PiS�RGYRGHQêFK��QDMPl�WêFK��NGH�GRãOR�N�
YH�NêP�]PHQiP�YêãNRSLVX���E��YêUD]Qp�]PHQ\�Y�S{GQRP�NU\WH��NWRUp�V~�Y\YRODQp�
DQWURSRJpQQRX� þLQQRV"RX� DOHER� SUtURGQêPL� þLQLWH�PL�� SUtSDGQH� QD� ]iNODGH�
SRåLDGDYLHN�VSUHVQHQLD���GHWDLOL]iFLH�ERQLWiFLH�S{G�SR�PLQLPiOQX�SORFKX������KD��
�
9êVOHGN\�D�GLVNXVLD�

$QWURSRJpQQH� S{G\� Y\FKiG]DM~F� ]� MHM� GHILQtFLH� �%HGUQD�� ������ V~� S{G\�
SR]PHQHQp� þLQQRV"RX� þORYHND�� ýORYHN�P{åH� ]OHSãL"� DOHER� ]KRUãL"� YODVWQRVWL� S{G\��
=PHQ\� Y� S{GDFK� VD� SUHMDYXM~� U{]QRX� LQWHQ]LWRX�� 0RUIRORJLFN\� V~� HYLGHQWQp� Y�
QLHNR�NêFK� URYLQiFK��9� ERQLWDþQRP� LQIRUPDþQRP� V\VWpPH� MH� � DQWURSRJpQQ\� YSO\Y�
Y\MDGUHQêY�URYLQH���
• K�END�DQWURSLFNpKR�YSO\YX�Y�S{GQRP�SURILOH��+3-���������
• þLDVWRþQH�LQWHQ]LWD�DQWURSLFNpKR�YSO\YX���PQRåVWYR�UL]LNRYHM�OiWN\�����+3-�����

.XOWL]HPH�VD�SRG�D�SRVOHGQHM�DNWXDOL]iFLH�QDFKiG]DM~�QD�YêPHUH��������KD��
9�7DE����MH�Y\KRGQRWHQp�]DVW~SHQLH�WêFKWR�MHGQRWLHN�SRG�D�RNUHVRY��
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3R�QRKRVSRGiUVND� DQWURSL]iFLD� SUHGVWDYXMH� ]PHQ\� S{GQ\FK� YODVWQRVWt�
VS{VREHQp�GOKRURþQêP�REUiEDQtP�S{G\��-HM�SUHMDY\�V~��

• ]YêãHQi� HUy]LD� DNR� G{VOHGRN� REUiEDQLD� S{G\� �RUERYi� HUy]LD�� YRGQi� D� YHWHUQi�
HUy]LD�VS{VREHQi�QHVSUiYQRX�DJURWHFKQLNRX���]KXW�RYDQLH�SRGRUQLFH��KQHGR]HPH��
OXYL]HPH���

• Y� NRQHþQRP� G{VOHGNX� MH� WR� DM� ]QHþLV"RYDQLH�� NRQWDPLQiFLD� S{G� YSO\YRP�
SR�QRKRVSRGiUVNHM�YêURE\�DOHER�Y]QLN� � LPLVQH�SRãNRGHQêFK�S{G��+3-������7DE��
���*UDI�����

%RQLWRYDQêP� S{GQR�HNRORJLFNêP� MHGQRWNiP�� NWRUp� VSDGDM~� GR� DUHiORY�
NRQWDPLQiFLH�S{G�NDWHJyULH�%�DOHER�&��SRG�D� UR]KRGQXWLD�03�65�þ���������������
EROL�SULUDGHQp���PLHVWQH��NyG\�%3(-�V�KODYQRX�S{GQRX�MHGQRWNRX������S{G\�YêUD]QH�
SRãNRGHQp� LPLVLDPL� Y� SUtVOXãQHM� NOtPH� SULþRP� RVWDWQp� þDVWL� NyGX� VD� QHPHQLOL� �URN�
�������

3UH� RFHQHQLH� WDNêFKWR� S{G�� NH�� +3-� ��� QHPi� Y� ��PLHVWQRP� NyGH� XUþHQ~�
FHQX��VD�N�WêPWR�NyGRP�XYiG]DM~��WDNp���PLHVWQH�NyG\��NWRUp�VYRMRX�FHQRX�Y\MDGUXM~�
]QtåHQLH� FHQ\� NRQWDPLQRYDQêFK� S{G� SRG�D� PHWRGLN\� YêSRþWX� HNRQRPLFNHM� XMP\��
7HQWR�SRVWXS�EXGH�SODWL"�Då�GR�Y\GDQLD�QRYpKR�FHQQtND�S{G��SRG�D���PLHVWQHKR�NyGX�
%3(-��� NWRUê� SULSUDYXMH�03� 65�� 6~þDVQH� V� GRSO�RYDQtP� ~GDMRY� R� NRQWDPLQiFLL� Y�
ERQLWDþQHM� EDQNH�GiW� VD� Y\NRQiYDOR� DM� JUDILFNp� GRSOQHQLH�PiS�%3(-�QD�PDSRYêFK�
RULJLQiORFK��
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(Uy]LRX��YSO\YRP�SR�QRKRVSRGiUVNHKR�Y\XåtYDQLD��V~�QDMYLDF�SRãNRG]RYDQp��
UHVS�� �RYSO\Y�RYDQp��þHUQR]HPH�D�KQHGR]HPH� W\SLFNp�]R�VSUDãt�D�VSUDãRYêFK�KOtQ���
+3-�����������������$NWXDOL]iFLD�ERQLWDþQHM�EDQN\�GiW�VSRþtYD�YR�Y\PDSRYDQt�WêFKWR�
S{GQ\FK� MHGQRWLHN� D� Y� NRQHþQRP� G{VOHGNX� WR� ]QDPHQi� NDåGRURþQp� XSUDYRYDQLH��
YêPHU�WDNêFKWR�S{G��
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=KXW�RYDQLH� SR�QRKRVSRGiUVN\FK� S{G�� DNR��DOãt� SUHMDY� DQWURSL]iFLH� S{G� Y�
ERQLWiFLL�GRWHUD]�QHERO�Y\KRGQRWHQê�DQL�QD�~URYQL�S{GQHKR� W\SX�SUtSDGQH�VXEW\SX��
DOH� DQL� Y� EXG~FQRVWL� VD� QHUiWD� V� MHKR� ]DUDGHQtP� GR� þtVHOQtND� KODYQêFK� S{GQ\FK�
MHGQRWLHN� %,6�� KODYQH� SUHWR�� åH� LGH� R� SURFHV� YUDWQê�� 9� ERQLWDþQRP� LQIRUPDþQRP�
V\VWpPH�MH�PRåQp�LED�Y\WLSRYD"�S{G\��NWRUp�V~�QDMYLDF�QiFK\OQp�QD�]KXW�RYDQLH��

�
=iYHU�

$QWURSL]iFLD�S{G�Y�ERQLWDþQRP�LQIRUPDþQRP�V\VWpPH�MH�Y\MDGUHQi�SULDPR�LED�
Y� WURFK� KODYQêFK� S{GQ\FK� MHGQRWNiFK�� NWRUp� V~� FKDUDNWHUL]RYDQp� DNR� NXOWL]HPH�
ULJRORYDQp� DOHER� LQWHQ]tYQH� NXOWLYRYDQp� �EH]� WHUDVRYDQLD�� �+3-� ����� NXOWL]HPH�
SUHWYRUHQp� ULJROiFLRX� D� WHUDVRYDQtP� �+3-� ���� D� S{G\� YêUD]QH� SRãNRGHQp� LPLVLDPL�
�+3-�������

�DOãLH�DQWURSLFNp�YSO\Y\��DNR�YRGQi�D�YHWHUQi�HUy]LD��V~��Y\MDGUHQp�Y�+3-�����
����HURGRYDQp�þHUQR]HPH��D�Y��+3-���������������������HURGRYDQp�KQHGR]HPH���

�äLDGQH�LQp�SUHMDY\�DQWURSL]iFLH�QLH�V~�Y�ERQLWiFLL�DNFHSWRYDQp��-H�WR�WêP��åH�
Y� V~þDVQHM� GREH�� NH�� MH� ERQLWD� S{G\� Y\MDGURYDQi� FHQRX� S{G\�� �=E�]�� þ�����������
NDåGi� DNWXDOL]iFLD� þtVHOQtND� KODYQêFK�S{GQ\FK� MHGQRWLHN� MH� YLD]DQi�QD�DNWXDOL]iFLX�
FHQQtND� %3(-�� 9� V~þDVQHM� GREH� MH� HãWH� VWiOH� SODWQê� � FHQQtN� ]� URNX� ������ NWRUê� VD�
Y]"DKXMH�QD���PLHVWQH�NyG\�%3(-�DM�QDSULHN�WRPX��åH�Xå�MH�Y�SODWQRVWL���PLHVWQ\�NyG�
%3(-�� .DåGê� QRYê� ]iVDK� GR� þtVHOQtND�+3-�� XYDåRYDQLH� QRYêFK� KODYQêFK� S{GQ\FK��
MHGQRWLHN�E\�]QDPHQDO��DOãt�]iVDK�GR�RFH�RYDQLD�%3(-��NWRUp�MH�~]NR�VSlWp�V�QRYêP�
HNRQRPLFNêP�YêVNXPRP�SURGXNþQêFK�D�QiNODGRYêFK�SDUDPHWURY�MHGQRWLHN��

�=DYiG]DQLH�QRYêFK�+3-�MH�WLHå�EU]GHQp�PHWRGLFNêPL�SRN\QPL�QDGULDGHQêFK�
RUJiQRY� �03� 65��� NWRUp� QHGRSRUXþXM~� Då� ]DND]XM~� UHERQLWiFLH� ]� G{YRGRY�
DQWURSLFNêFK�YSO\YRY��=�XYHGHQêFK�G{YRGRY�]DWLD��QLH� MH�PRåQp�DQWURSLFNp�YSO\Y\�
QD�S{GX�Y�SOQHM�PLHUH�Y\MDGUL"�Y�ERQLWDþQRP�LQIRUPDþQRP�V\VWpPH��
�
�
/LWHUDW~UD�

%HGUQD��=���������0LHUD�DEHUiFLH�D�NODVLILNiFLD�DQWURSRJpQQ\FK�S{G��,Q��6RERFNi��-��
�HG��������$QWURSL]iFLD�S{G�,9��9Ò323��3UL)8.��%UDWLVODYD��V���������

,ODYVNi��%���'RãHNRYi��$���/DGHFNê��3���������0RåQRVWL�Y\XåLWLD�SR�QRKRVSRGiUVN\FK�
S{G�Y�SURFHVH�KRGQRWHQLD�D�Y\XåtYDQLD�SR�QRKRVSRGiUVNHKR�S{GQHKR�IRQGX��
=ERUQtN�]�YHGHFNHM�NRQIHUHQFLH�³2FKUDQD�S{G\�Yê]YD�SUH�EXG~FQRV"���7iOH��V��
���������

/LQNHã��9���3HVW~Q��9���'åDWNR��0���������3UtUXþND�SUH�SRXåtYDQLH�PiS�ERQLWRYDQêFK�
S{GQR�HNRORJLFNêFK�MHGQRWLHN��9Ò3Ò��%UDWLVODYD������V��

,ODYVNi��%��� -DPERU�� 3��� ������7RKWRURþQp� ]iSODY\� D� LFK�YSO\Y�QD�S{GX��1DãH�SROH��
������V���������

,ODYVNi�� %��� -DPERU�� 3��� ������ 6\VWpP� ~þLQQHM� SURWLHUy]QHM� RFKUDQ\�� 0HWRGLND��
9Ò3Ò��%UDWLVODYD��

,ODYVNi��%��� ������%RQLWDWLRQ�6RLO� ,QIRUPDWLRQ�6\VWHP� LQ� WKH�3URFHVV�RI�(YDOXDWLRQ�
DQG�8WLOLVDWLRQ�)DUPLQJ�/DQG��9HGHFNp�SUiFH�����,��9Ò3Ò��V�����������

-DPERU��3���,ODYVNi��%���������(IIHFWLYH�(URVLRQ�&RQWURO�YLD�$JURWHFKQLFDO�0HDVXUHV��
([SHUWHQWDJXQJ�'HU�$UEHLWVJUXSSH�%RGHQVFKXW]��2VLMHN����V��
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,ODYVNi�� %�� D� NRO�� ������ ,QWHUSUHWiFLD� PiS� %3(-�� LFK� VSUHVQHQLH� D� GRSOQHQLH� R�
NRQWDPLQiFLH�S{G\�� SUH� ~þHO\� SR]HPNRYêFK� ~SUDY� D� NDWDVWUD� QHKQXWH�QRVWt��
9Ò3Ò��]iYHUHþQi�VSUiYD����V��

,ODYVNi�� %�� D� NRO��� ������ =GRNRQDOHQLH�� ~GUåED� D� SUHYiG]NRYDQLH� LQIRUPDþQpKR�
V\VWpPX�R�S{GH��9Ò3Ò��]iYHUHþQi�VSUiYD�����V��

,ODYVNi��%���*UDQHF��0���'RãHNRYi��$���������3UHVHQW�VLWXDWLRQ�LQ�*,6�EXLOGLQJ�XS�LQ�
WKH� 6RLO� )HUWLOLW\� 5HVHDUFK� ,QVWLWXWH� �9Ò3Ò��� 9HGHFNp� SUiFH� ���� 9Ò3Ò�
%UDWLVODYD���V���������

,ODYVNi��%���������*,6�RI�WKH�DJULFXOWXUDO�VRLOV�RI�6ORYDNLD��%RGHQVFKXW]��%UDWLVODYD���
��V���

6RERFNi�� -��� ������ .� GHILQtFLL� DQWURSRJpQQHM� S{G\�� ,Q�� 6RERFNi�� -�� �HG�� ������
$QWURSL]iFLD�S{G�,9��9Ò323��3UL)8.��%UDWLVODYD��V�����������

�

.RQWDNW��

51'U��%ODQND�,ODYVNi�
9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\�
*DJDULQRYD����
�������%UDWLVODYD�

H�PDLO��LODYVND#YXSX�VN�
�
0JU��5LFKDUG�/D]~U��
9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\�
*DJDULQRYD����
�������%UDWLVODYD�
H�PDLO��OD]XU#YXSX�VN
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�
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3HWHU�â()ýË.�

9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\��%UDWLVODYD�

�

$EVWUDFW�

*HRFKHPLFDO� VRLO� VXUYH\� DQG� DQDO\VLV� LQ� WKH� DOOXYLDO� DUHDV� RI� 6ORYDNLD� KDYH� EHHQ�
FRQILUPLQJ� WKH� H[LVWHQFH� RI� GLIIXVHG� FRQWDPLQDWLRQ�� DV� ULVN� HOHPHQWV� IURP� SULPDU\� DQG�
VHFRQGDU\�VRXUFHV�DUH�EHLQJ�GLVWULEXWHG�E\�SK\VLFDO�FKHPLFDO�DQG�ELRORJLFDO�SURFHVVHV�GXH�WR�
JUDYLWDWLRQ� LQIOXHQFH�� ,W� FDXVHV� WKHLU� DFFXPXODWLRQ� LQ� DOOXYLDO� SODLQV� RI� EURRNV� DQG� ULYHUV��
5HFHQW�UHVHDUFK�VKRZV�WKDW�VRLO�FRQWDPLQDWLRQ�LQ�VRPH�DUHDV�RI�6ORYDNLD�LV�DQ�HQYLURQPHQWDO�
SUREOHP�RULJLQ�RI�ZKLFK�LV�FRQQHFWHG�ZLWK��D��H[LVWHQFH�RI�JHRFKHPLFDOO\�DQRPDORXV�HOHPHQW�
FRQFHQWUDWLRQ�LQ�URFNV��K\GURWKHUPDOO\�DOWHUDWHG��PLQHUDOL]HG�DQG�S\ULWL]HG�URFNV���E��PLQLQJ�
H[FDYDWLRQ�� GUHVVLQJ� ZRUNV�� VPHOWLQJ� SURGXFWLRQ� DQG�PHWDO� LQGXVWU\�� F�� WUDQVSRUW� RI� SDUWLDO�
DQG�VROXEOH�IRUPV�LQ�EHORQJLQJ�DOOXYLDO�DUHDV�IURP�VSRLO�EDQNV��VHWWLQJ�SLWV��ZDVWH�KHDSV�DQG�
DFLG�PLQLQJ� ZDWHU� LVVXHV�� G�� DGPLWWDQFH� YLD� DWPRVSKHUH� OLNH� UHJLRQDO� DQG� WUDQVERXGDU\� DLU�
WUDQVSRUW��H��VRLO�OLPLQJ�DQG�SHVWLFLGHV��KHUELFLGHV�DQG�IXQJLFLGHV�XVH�LQ�DJULFXOWXUH��

��

�
ÒYRG�

!DåED�D�VSUDFRYDQLH�U~G�Pi�QD�6ORYHQVNX�QLHNR�NR�WLVtFURþQ~�WUDGtFLX��!DåLOL�
VD� QDMPl� åHOH]Qp� UXG\�� NRPSOH[Qp� åHOH]Qp� UXG\� �� +J�� &X� D� EDU\W�� PHGHQp� UXG\��
SRO\PHWDOLFNp�UXG\��]ODWRQRVQp�D�DQWLPyQRYp�UXG\��!DåED�åHOH]QêFK�U~G�VD�]DþDOD�Xå��
Y� ��� �� ��� VWRU�� SUHG� Q�� O��� þR� MH� GRNXPHQWRYDQp� Y� 7DFLWRYêFK� DQiORFK� D� SRþHWQêPL�
DUFKHRORJLFNêPL� QiOH]PL� ]� YLDFHUêFK� ORNDOtW��1LåQi�0\ãOD�� -DVRY��6PROHQLFH�� 3UYê�
StVRPQê� GRNODG� R� YêUREH� åHOH]D� SRFKiG]D� ]� URNX� ����� ]R� âWtWQLND�� 5R]YRM�
åHOH]RUXGQpKR� EDQtFWYD� QD� 6ORYHQVNX� ]DþtQD� RG� ���� VWRURþLD��&HQWURP� EROR� KODYQH�
6SLãVNR�JHPHUVNp� UXGRKRULH��NWRUp�QtP�RVWDOR�Då�GR�NRQFD�����VWRURþLD��3UHGPHWRP�
"DåE\� Y� KLVWRULFNêFK� GREiFK� EROL� KODYQH� ³åHOH]Qp� NORE~N\´� �JRVDQ\��� WYRUHQp�
OLPRQLWRP�� SUHWRåH� ORåLVNi� )H�U~G� ]YHWUiYDOL� GR� ]QDþQHM� K�EN\�� 6ORYHQVNR� EROR�
åHOH]RUXGQRX�Ei]RX�8KRUVNpKR�NUi�RYVWYD�SRþDV�FHOpKR�WLVtFURþLD��=D�WRWR�REGRELH�VD�
Y� XYHGHQHM� REODVWL� Y\"DåLOR� QLHNR�NR� VWRYLHN�PLOLyQRY� )H�U~G�� KODYQH� VLGHULWRYêFK�
�)H&2�����

� 3UtFKRG�6DVRY�D�YêVN\W�&X�U~G�SRGPLHQLO�UR]YRM�YêURE\�PHGL������������VWRU����
1D�]iNODGH�StVRPQêFK�SUDPH�RY�Y\SOêYD��åH�QD�6ORYHQVNX�EROL�GYH�FHQWUi��%DQVNi�
%\VWULFD�D�MHM�ãLUãLH�RNROLH�D�REODV"��6SLãD��*HOQLFD��6PROQtN��6SLãVNi�1RYi�9HV��9�����
�� ���� VWRU�� PDOD� SURGXNFLD� PHGL� QD� 6ORYHQVNX� FHORHXUySVN\� D� Y� ���� �� ���� VWRU�� Då�
FHORVYHWRYê� Yê]QDP�� +ODYQêP� KLVWRULFNêP� SURGXFHQWRP� PHGL� EROD� 7KXU]RYVNR�
)XJJHURYVNi�VSRORþQRV"��

!DåED� D� VSUDFRYDQLH� $J�$X� U~G� MH� SULHVWRURYR� YLD]DQi� GR� REODVWL�
.UHPQLFNêFK�D�âWLDYQLFNêFK�YUFKRY��SULþRP�Y�REGREt�����������VWRU��FHQWURP�YêURE\�
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VWULHEUD�EROD�%DQVNi�âWLDYQLFD��=DYHGHQtP�QRYHM�WHFKQROyJLH�RGOXþRYDQLD�$J�RG�&X�
Y�����VWRURþt�VD�FHQWURP�YêURE\�$J�VWDOD�%DQVNi�%\VWULFD��6�"DåERX�VWULHERUQêFK�U~G�
~]NR�V~YLVt�L�"DåED�3E�U~G��SULþRP�SUYp�]PLHQN\�R�YêUREH�RORYD�Y�%DQVNHM�âWLDYQLFL�
V~� ]� NRQFD� ���� VWRURþLD�� !DåED� D� YêURED� $X� YUFKROLOD� Y� .UHPQLFL� Y� SRORYLFL� ����
VWRURþLD��NHG\�VD� WX�QDFKiG]DOR�QLHNR�NR�K~W�V�GHVLDWNDPL�WDYLDFLFK�SHFt��=iPRUVNp�
REMDY\�VS{VRELOL�SRNOHV�SURGXNFLH�]ODWD��þR�VD�RG]UNDGOLOR�L�QD�SRþWH�K~W��.RQFRP�����
VWRURþLD�EROD�Y�.UHPQLFL�Xå�OHQ�MHGQD�KXWD�V����SHFDPL���

� 2NROLH� %DQVNHM� %\VWULFH� SRVN\WRYDOR� VXURYLQX� QD� YêUREX� RUWXWL� �� UXPHONX�
�+J6��� 3UYê� GRNODG� R� YêUREH� +J� SRFKiG]D� ]� URNX� ����� ]� 2UW~W� �� RVDGD� REFH�
0DODFKRYR��9����� VWRURþt� VD�RUWX"� ]DþDOD�Y\UiED"� L� Y�*HOQLFL� D�QD�'XEQtNX��6SLã� D�
*HPHU��6WDUi�9RGD��'REãLQi��1LåQi�6ODQi��5Rå�DYD��EROL�Y�����VWRURþt�Yê]QDPQêPL�
FHQWUDPL�YêURE\�+J�D�GR�URNX������VD�QD�6ORYHQVNX�Y\URELOR���������W�+J��

� 3UYp� VSUiY\� R� "DåEH� DQWLPRQLWX� QD� 6ORYHQVNX� SRFKiG]DM~� ]� ���� VWRURþLD��
SULþRP� Då� GR� ���WLFK� URNRY� ���� VWRURþLD� VPH� EROL� Yê]QDPQêP� HXUySVN\P�
SURGXFHQWRP� 6E��1DMYlþãLD� "DåED� 6E�U~G� EROD� GRVLDKQXWi� Y� URNX� ����� �� ��� ���� W��
([SORDWiFLD�6E�U~G�]DþDOD�Y�6SLãVNR�JHPHUVNRP�UXGRKRUt��QHVN{U�VD�]DþDOR�"DåL"�QD�
ORåLVNiFK�Y�REODVWL�1t]N\FK�7DWLHU��9�0DOêFK�.DUSDWRFK�VD�DQWLPRQLW�"DåLO�Y�3H]LQNX�
�� &DMOH�� 1DMGOKRGREHMãLH� EROL� "DåHQp� ORåLVNi� Y� 3H]LQNX� D� '~EUDYH�� SULþRP�
VSUDFRYDQLH�6E�U~G�EROR�QLHNR�NR�GHVD"URþt�V~VWUHGHQp�YR�9DMVNRYHM���

� 9�����VWRURþt�QD�6ORYHQVNX�EROL�"DåHQp�D�VSUDFRYiYDQp�QLHNWRUp�W\S\�U~G��6E���
3H]LQRN��'~EUDYD��&X���%DQVNi�âWLDYQLFD��+RGUXãD���XELHWRYi��6WDUp�+RU\��6ORYLQN\��
6PROQtN��5Rå�DYD��3E�=Q���%DQVNi�âWLDYQLFD��$X���.UHPQLFD��+J���5XG�DQ\��1LåQi�
6ODQi��0DODFKRY��1L�&R���'REãLQi��)H���6SLãVNR�JHPHUVNp�UXGRKRULH��0Q���.LãRYFH��
âYiERYFH��

� )LQDOL]iFLD�YêURE\�NRYRY�EROD�SRGPLHQHQi�GRPiFRX�VXURYLQRYRX�D�KXWQtFNRX�
]iNODG�RX�� NWRUi� EROD� Y� ���WLFK� URNRFK� PRGHUQL]RYDQi� D� UR]ãtUHQi� R� GRYiåDQp�
VXURYLQ\� �)H� ��.RãLFH�� 3RGEUH]RYi�� ,VWHEQp��&X� ��.URPSDFK\��+J� ��5XG�DQ\��6E� ��
9DMVNRYi��$X���.UHPQLFD��1L���6HUH���$O���äLDU�QDG�+URQRP���1RYp�VSUDFRYDWH�VNp�
KXWQtFNH�NRPSOH[\�EROL�Y\EXGRYDQp�QD�~URGQêFK�SR�QRKRVSRGiUVN\FK�S{GDFK��QDSU��
96ä� �.RãLFH�� =iYRG� ���� DXJXVWD�äLDU� QDG�+URQRP��1LNORYi� KX"� 6HUH��� NWRUi� EROD�
SRVWDYHQi� QD� YH�PL� ~URGQêFK� S{GDFK� 3RGXQDMVNHM� QtåLQ\�� 6SRORþHQVNR�SROLWLFNp�
]PHQ\� Y� ���WLFK� URNRFK� RNUHP� LQpKR� VS{VRELOL� UDStGQ\� ~WOP� UXGQpKR� EDQtFWYD� D�
VSUDFRYDQLD� UXGQêFK� VXURYtQ�� QiVOHGQH� QD� WR� EROL� X]DWYRUHQp� L� QLHNWRUp� KXWQtFNH�
NRPSOH[\���9DMVNRYi��5XG�DQ\���6HUH����

� 9]K�DGRP�N�WRPX��åH�"DåED�D�VSUDFRYDQLH�U~G�EROD�Y\NRQiYDQi�QD�6ORYHQVNX�
QLHNR�NR�VWRURþt��]DþDOR�Y�URNX������0ä3�65�Y�VSROXSUiFL�V�U{]Q\PL�JHRORJLFNêPL�
RUJDQL]iFLDPL� ]KRGQRFRYD"� UR]VDK� D� FKDUDNWHU� ]QHþLVWHQLD� SRãNRGHQLD� åLYRWQpKR�
SURVWUHGLD� YSO\YRP� XYHGHQHM� þLQQRVWL�� 9� SULHEHKX� ULHãHQLD� WRKRWR� SURMHNWX� EROR�
]GRNXPHQWRYDQêFK��������REMHNWRY������ãiFKW��������ãW{OQt����RGNDOtVN�������StQJ�D�
SLQJRYêFK�"DKRY��������KiOG�D�������LQêFK�REMHNWRY��$QGRU���������

!DåED� D� VSUDFRYDQLH� QHUDVWQêFK� VXURYtQ� QHJDWtYQH� YSOêYD� QD� NYDOLWX�
åLYRWQpKR�SURVWUHGLD�YLDFHUêPL�IDNWRUPL��KODYQH�YSO\YRP�SRGGRORYDQLD��EXGRYDQtP�
"DåREQêFK� D� VSUDFRYDWH�VNêFK� ]iYRGRY�� KiOG� D� RGNDOtVN�� I\]LNiOQR�FKHPLFNêPL�
]PHQDPL�RY]GXãLD��Y{G��S{G�D�KRUQLQRYpKR�SURVWUHGLD��1HSULD]QLYp�G{VOHGN\�"DåE\�D�
VSUDFRYDQLD� UXGQêFK� QHUDVWQêFK� VXURYtQ� QD� åLYRWQp� SURVWUHGLH� V~� SRURYQDWH�Qp� V�
SUtURGQêPL� JHRORJLFNêPL� MDYPL�� NWRUp� P{åX� Y� ORNiOQHM� DOH� DM� UHJLRQiOQHM� PLHUH�



� ���

SUHYêãL"� LFK� LQWHQ]LWX��7HQWR�MDY�DNR�G{VOHGRN�KRVSRGiUVNHM�D�SULHP\VHOQHM�þLQQRVWL�
þORYHND�� )HUVPDQ� ������� R]QDþLO� DNR� WHFKRJHQp]D� D� ]DUDGLO� KR� GR� V\VWHPDWLN\�
K\SHUJpQQ\FK�SURFHVRY���

� 9� G{VOHGNX� ]PHQ\� I\]LNiOQ\FK� D� FKHPLFNêFK� SRGPLHQRN� GRFKiG]D� QD�
XYHGHQêFK�EDQVNêFK�GLHODFK�N�R[LGiFLL�VXOILGRY��5XG\�]YHWUiYDM~�Y�R[LGDþQHM�]yQH�V�
U{]QRX� LQWHQ]LWRX� D� WR� Y� ]iYLVORVWL� RG� YH�NRVWL� R[LGDþQR�UHGXNþQpKR� SRWHQFLiOX�
VXOILGRY� D� Y� ]iYLVORVWL� RG� DONDOLQLW\� D� DFLGLW\� UR]WRNRY� �*DUUHOV� ������� 2[LGDþQp�
SURFHV\� VXOILGLFNêFK� PLQHUiORY� Y� NUDMLQH� SUHGVWDYXM~� ]ORåLWê� SURFHV�� NWRUê� Y� VHEH�
]DK��D�S{VREHQLH�I\]LNiOQ\FK��FKHPLFNêFK�D�ELRORJLFNêFK�IDNWRURY��9�SUYêFK�Ii]DFK�
GRFKiG]D� N� UR]WUKQXWLX� Yl]E\� PHG]L� VtURX� D� NDWLyQPL� D��DOãtFK� Ii]DFK� N� R[LGiFLL�
SURGXNWRY� D� Y]QLNX� VXOIiWRY�� 5êFKORV"� R[LGiFLH� VXOILGRY� YêUD]QH� QDUDVWi� SUL�
VSROXS{VREHQt� FKHPROLWRWUyIQ\FK� EDNWpULt� NPH�RY� 7KLREDFLOOXV� WKLRR[LGDQV� D�
7KLREDFLOOXV� IHUURR[LGDQV�� 1DMUêFKOHMãLH� ELRFKHPLFNpPX� ]YHWUiYDQLX� SRGOLHKDM~�
VXOILGLFNp�PLQHUiO\�REVDKXM~FH�$V��$QGUiã�HW�DO��������.XãQLHURYi����������

=YHWUiYDQLH��KODYQêFK�UXGQêFK�PLQHUiORY�Y�R[LGDþQêFK�SRGPLHQNDFK�PRåQR�
Y\MDGUL"� QDVOHGRYQêPL� ]MHGQRGXãHQêPL� VFKpPDPL� �âþHUELQD�� ������ ������6PLUQRY��
�������������

• S\ULW�)H6��→�PHODQWHULW�)H[62�]����+�2�→�ILEURIHULW�)H[2+|62�]����+�2��→�
MDURVLW�.)H�[�2+��|�62���]���→�JRHWKLW��OLPRQLW��α�)H22+���)H�2����[+�2���

• DU]HQRS\ULW�)H$V6�→�VNRURGLW�)H[$V2�]����+�2�→�EHXGDQWLW�
3E)H�[�2+��|62�$V2�]��NRQHþQêP�SURGXNWRP�R[LGiFLH�DU]HQRS\ULWX�MH�
DXULSLJPHQW�$V�6���

• VIDOHULW�=Q6�→�JRVODULW�=Q[62�]����+�2�→�VPLWKVRQLW�=Q&2��→�KHPLPRUILW�
=Q�[�2+��|6L�2�]���+�2��

• JDOHQLW�3E6�→�DQJOH]LW�3E[62�]�→�FHUX]LW�3E&2���

• FKDONRS\ULW�&X)H6��]YHWUiYD�QD�FKDONDQWLW�&X[62�]����+�2��SULþRP�QLHNHG\�P{åH�
Y]QLNQ~"�L�EURFKDQWLW�&X�[�2+��|62�]��9�]iYLVORVWL�RG�I\]LNiOQR�FKHPLFNêFK�
SRGPLHQRN�P{åH�&X�PLJURYD"��DOHM�Y�GDQRP�SURVWUHGt�DOHER�Y]QLNDM~�U{]QH�
PLQHUiO\��UêG]D�&X��R[LG\�&X���NXSULW�&X�2��WHQRULW�&X2��NDUERQiW\�&X���D]XULW�
&X�[2+|&2�]���PDODFKLW�&X�[�2+��|&2�]��VHNXQGiUQH�VXOILG\�&X���FKDONR]tQ�
&X�6��FRYHOOtQ�&X6��VLOLNiW\�&X���FKU\]RNRO�&X�+�[�2+��|6L�2��]��

• DQWLPRQLW�6E�6��→�VXOIiW�DQWLPRQLWê�6E�[62�]��→�FHUYDQWLW�6E�2��→�VWLELRNRQLW�
6E�2����Q+�2�→�VHQDUPRQWLW�6E�2��DOHER�YDOHQWLQLW��6E�2���

� 3URFHV\�]YHWUiYDQLD�U~G�VS{VREXM~�PRELOL]iFLX�NRYRY��NWRUp�V~�Y�NODVWLFNêFK�
D� UR]SXVWQêFK� IRUPiFK� GOKRGRER� SUHQiãDQp� QD� GOKp� Y]GLDOHQRVWL� RG� ]GURMD�� .�
Y\]UiåDQLX� NRYRY� ]� UR]WRNRY� QD� JHRFKHPLFNêFK� EDULpUDFK� GRFKiG]D� Y� G{VOHGNX�
YLDFHUêFK� SUtþLQ�� KODYQH� Y]iMRPQêP� S{VREHQtP� UR]WRNRY� V� KRUQLQDPL�� UHDNFLDPL�
PHG]L� UR]WRNPL� D� LQêPL� UR]WRNPL�� LQWHUDNFLDPL� PHG]L� UR]WRNPL� D� SO\QPL��
RGSDURYDQtP� UR]WRNRY��K\GUROê]RX��NRDJXOiFLRX�� DGVREFLRX�JpORY��9R�YãHREHFQRVWL�
QiVOHGQH� GRFKiG]D� N� DFLGLILNiFLL� D� NRQWDPLQiFLL� S{G� D� Y{G��9]K�DGRP� N� WRPX�� åH�
PLJUiFLD�SUYNRY�D�LFK�]O~þHQtP�SRGOLHKD�~þLQNRP�JUDYLWiFLH�N�DNXPXOiFLL�GRFKiG]D�
QD� JHRFKHPLFNêFK� EDULpUDFK� Y� GHSUHVQêFK� SRORKiFK� NUDMLQ\�� KODYQH� Y� DOXYLiOQ\FK�
REODVWLDFK��NGH�V~�Y\YLQXWp�IOXYL]HPH��RUJDQR]HPH�D�þLHUQLFH��
�
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0DWHULiO�D�PHWyG\�

� .RQWDPLQiFLD� S{G� DOXYLiOQ\FK� REODVWt� EROD� ]LV"RYDQi� QD� ]iNODGH� YêVOHGNRY�
FHORVORYHQVNpKR� D� UHJLRQiOQHKR� JHRFKHPLFNpKR� PDSRYDQLD� S{G� D� U{]Q\FK� LQêFK�
ãW~GLt� �ýXUOtN��âHIþtN������������D������F������G��ýXUOtN� HW�DO������������������E��
�������Y�NWRUêFK�V~�XYHGHQp�L�PHWyG\�RGEHUX�D�VSUDFRYDQLD�Y]RULHN��FKDUDNWHUL]RYDQp�
SHGRORJLFNp�D�FKHPLFNp�DQDOê]\�D�VS{VRE\�VSUDFRYDQLD�]tVNDQêFK�YêVOHGNRY���

*HRFKHPLFNêP�PDSRYDQtP�S{G�6ORYHQVND� Y�PLHUNH� �� �� ���������� �ýXUOtN��
âHIþtN������G��EROL� ]LVWHQp�SR]D�RYp�KRGQRW\�REVDKRY�SUYNRY�YR�YãHWNêFK�S{GDFK�
6ORYHQVND� D� Y� KODYQêFK� S{GQ\FK� MHGQRWNiFK�� 3UH� IOXYL]HPH� D� þLHUQLFH� V~� WLHWR�
KRGQRW\�XYHGHQp�Y�7DE�����

�
�

7DE�����3R]D�RYp��PHGLiQRYp��KRGQRW\�REVDKRY�"DåNêFK�NRYRY�Y�S{GDFK��
�

3R]D�RYp�� 1� +RU�� !DåNp�NRY\��PJ�NJ����
KRGQRW\� � � $V� %L� &G� &X� +J� 3E� 6E� =Q�
3{G\� ����� $� ���� ���� ���� ��� ����� ��� ���� ���
6ORYHQVND� ����� &� ���� ���� ���� ��� ����� ��� ���� ���
)OXYL]HPH� ���� $� ���� ���� ���� ��� ����� ��� ���� ���
6ORYHQVND� ���� &� ���� ���� ���� ��� ����� ��� ���� ���
ýLHUQLFH� ���� $� ���� ���� ���� ��� ����� ��� ���� ���
6ORYHQVND� ���� &� ���� ���� ���� ��� ����� ��� ���� ���

�

5XGQp�ORåLVNi�VD�QD�QDFKiG]DM~�6ORYHQVNX�Y�QLHNR�NêFK�PLQHURJHQHWLFNêFK�
PHWDORJHQHWLFNêFK� REODVWLDFK�� 0DOp� .DUSDW\�� MDGURYp� SRKRULD� �� 7DWURYHSRULG\��
.UHPQLFNp� D� âWLDYQLFNp� YUFK\�� 6SLãVNR�JHPHUVNp� UXGRKRULH�� 6OiQVNH� YUFK\��
9]K�DGRP�N�WRPX��åH�UXGQp�PLQHUiO\�REVDKXM~�RNUHP�KODYQêFK�L�YHG�DMãLH���VWRSRYp�
SUYN\��EROD�Y\EUDQi�QDVOHGRYQi�DVRFLiFLD�SUYNRY��$V��%L��&G��&X��+J��3E��6E�D�=Q��
NWRUi�MH�FKDUDNWHULVWLFNi�SUH�UXGQp�ORåLVNi�=iSDGQêFK�.DUSiW��=�WêFKWR�G{YRGRY�EROL�
]�H[LVWXM~FLFK�YêVOHGNRY�Y\EUDQp�YêVOHGN\�FKHPLFNêFK�DQDOê]�S{G�QDFKiG]DM~FLFK�VD�
QD� DO~YLiFK� ULHN�âWLDYQLFH� �7DE�� ����+URQD� �7DE�� �� D� ���� 6ODQHM� �7DE����� D�+RUQiGX�
�7DE������

�
9êVOHGN\�D�GLVNXVLD�

!DåED� D� VSUDFRYDQLH� U~G� Y� REODVWL� � 0DOêFK� .DUSiW� VD� SUHMDYLOD� L�
NRQWDPLQiFLRX� S{G� D� DNWtYQ\FK� ULHþQ\FK� VHGLPHQWRY� �)RUJiþ�� 6WUHãNR�� ������
9HVHOVNê� HW� DO��� ������ ������� �XULQD� ������� ]LVWLO� ]YêãHQp� DNXPXOiFLH� $V� Y�
DPRUIQêFK�R[LGRFK�)H��7DE������NWRUp�Y]QLNDM~�Y�JOHMRYêFK�&�KRUL]RQWRFK�S{G�GDQHM�
REODVWL�� þR� LQGLNXMH� PRELOQp� IRUP\� $V� Y� SRG]HPQêFK� YRGiFK�� *HRFKHPLFNêP�
PDSRYDQtP�EROL�]LVWHQp�]YêãHQp�REVDK\��$V��%L�D�=Q��Då�GR�REODVWL�YêVN\WX�IOXYL]HPt�
0DOpKR� 'XQDMD� �ýXUOtN�� âHIþtN�� ����G��� =YêãHQp� REVDK\� +J�� 3E�� 6E� Y� S{GDFK� VD�
Y\VN\WXM~� OHQ�Y�RNUDMRYêFK�þDVWLDFK�SRKRULD� �ýDVWi� ��0RGUD� ��3H]LQRN���6YlWê�-XU���
=GURMRP�ORNiOQ\FK�DQRPiOLt�&X�D�=Q�P{åH�E\"�L�SRXåtYDQLH�RFKUDQQêFK�SURVWULHGNRY�
SUL�SHVWRYDQt�YLQLþD���

ýDV"�KLVWRULFNpKR�EDQVNpKR�UHYtUX�%DQVNi�âWLDYQLFD�MH�RGYRG�RYDQê�ULHþNRX�
âWLDYQLFD��Y�NWRUHM�ERO�UHGHSRQRYDQê�NODVWLFNê�PDWHULiO�VSROX�V�UR]SXVWQêPL�IRUPDPL�
SUYNRY� GR� DOXYLiOQHM� REODVWL� �7DE�� ����9�S{GDFK�PHG]L�3UHQþRYRP� ��+RQWLDQVN\PL�
7HViUPL���'RPDQtNDPL�EROL�]LVWHQp�]YêãHQp�REVDK\�UL]LNRYêFK�SUYNRY��KODYQH�&G��3E�
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D�=Q��)RUJiþ�HW�DO���������ýXUOtN��âHIþtN��������)RUJiþ��6WUHãNR���������$FLGLILNiFLD��
DNR� G{VOHGRN� ]YHWUiYDQLD� VXOILGRY� �N\VOp� VXOIDWLFNp� ]YHWUiYDQLH�� VS{VREXMH� Y]QLN�
ORNiOQHKR� UR]ãtUHQLD� VXOIDWLFNêFK� S{G� �ýXUOtN�� )RUJiþ�� ������� 3URFHV\� FKHPLFNHM�
GHJUDGiFLH� S{G� VS{VREXM~� ]YêãHQLH� PRELOLW\� D� WUDQVSRUW� UL]LNRYêFK� SUYNRY� GR�
HNRV\VWpPRY��þRKR�G{ND]RP�V~�LFK�DNXPXOiFLH�Y�SHVWRYDQêFK�SR�QRKRVSRGiUVN\FK�
SORGLQiFK�D�UDVWOLQQêFK�VSRORþHQVWYiFK��%LHOHN�HW�DO���������)RUJiþ�HW�DO����������

1D�]iNODGH�JHRFKHPLFNpKR�PDSRYDQLD�S{G��ýXUOtN��âHIþtN������G��ýXUOtN�HW�
DO��� ����E�� ������ EROL� ]LVWHQp� ]YêãHQp� REVDK\� SUYNRY� L� YR� IOXYL]HPLDFK� DOXYLiOQHM�
REODVWL�+URQD��7DE����D�����3UH�WLHWR�S{G\�V~�FKDUDNWHULVWLFNp�]YêãHQp�REVDK\�$V��%L��
&X� +J�� 3E�� 6E�� =Q�� þR� ~]NR� V~YLVt� V� YêVN\WRP� D� "DåERX� UXGQêFK� ORåtVN� Y� REODVWL�
SRYRGLD� +URQD�� 3UHMDY\� ]YêãHQHM� DNXPXOiFLH� SUYNRY� EROL� ]LVWHQp� L� Y� QLHNWRUêFK�
Y]RUNiFK� RGREUDWêFK� SRG� ~VWLDPL� SUtWRNRY� GR� +URQD� ]R� VWDUêFK� EDQVNêFK� D�
KXWQtFN\FK�UHYtURY��QDSU��Y]RUN\��*$3�%%������*$3�=+������*$3�=+������3ORãQp�
DQRPiOLH�V~�WYRUHQp�QDMPl�$V��+J�D�6E��ýXUOtN��âHIþtN������D������F������G����

.� ]Y\ãRYDQLX� NRQWDPLQiFLH� S{G� SULVSHOR� L� GOKRGREp� SRXåtYDQLH�
RGYRG�RYDFtFK� V\VWpPRY� �GHGLþQp� VW{OQH�� GYRFK� EDQVNêFK� UHYtURY� .UHPQLFD� D�
%DQVNi� âWLDYQLFD�� NWRUêPL� QHSUHVWDMQH� RGWHNDOD� EDQVNi� YRGD� GR� YRGQêFK� WRNRY�� ���
RNWyEUD�������GRNRQþLOL�GHGLþQ~�ãW{O�X�FLViUD�-R]HID�,,�� ��9R]QLFN~�GHGLþQ~�ãW{O�X��
NWRUi�]DþtQD�SUL�ãDFKWH�)UDQWLãHN�Y�%DQVNHM�âWLDYQLFL�D�~VWL�GR�+URQD�SUL�9R]QLFL��-H�
GOKi� ��� ����P�� ���� M~QD� ����� GRNRQþLOL� )HUGLQDQGRYX� GHGLþQ~� ãW{OQX� Y�.UHPQLFL��
GOK~��������P��9�EDQVNêFK�YRGiFK�EROL�]LVWHQp�YêUD]QH�]YêãHQp�NRQFHQWUiFLH�WêFKWR�
UL]LNRYêFK�SUYNRY��=Q��3E��&X��&G��$V��9�VHGLPHQWRFK�9R]QLFNHM�GHGLþQHM�ãW{OQH�WR�
EROL��=Q��&X��3E��&G��$V� �.OXNDQRYi��5DSDQW���������3RGREQi�DVRFLiFLD�]YêãHQêFK�
REVDKRY� SUYNRY� � �&G�&X�+J�3E�=Q�� EROD� ]LVWHQi� L� YR� Y]RUNH� *$3�=+������ NWRUi�
EROD�RGREUDWi�MXåQH�RG�~VWLD�ãW{OQH�GR�+URQD��

1DMG{OHåLWHMãLD� ORåLVNRYi� REODV"� 6ORYHQVND�� 6SLãVNR�JHPHUVNp� UXGRKRULH�� MH�
RGYRG�RYDQp�ULHNDPL�+RUQiG��+QLOHF��6ODQi��3{GQH�Y]RUN\��EROL�RGREUDWp�OHQ�]�QLY\�
+RUQiGX� D� 6ODQHM� �ýXUOtN� HW� DO��� ������ ýXUOtN�� âHIþtN�� ����G��� =� YêVOHGNRY� DQDOê]�
�7DE�� �� D� ��� Y\SOêYD�� åH� DVRFLiFLD� ]YêãHQêFK� REVDKRY� SUYNRY� MH� SUH� MHGQRWOLYp�
SRYRGLD�U{]QD��9�QLYH�6ODQHM�PDM~�IOXYL]HPH�]YêãHQp�REVDK\�$V��+J�D�6E�D�Y�QLYH�
+RUQiGX� MH� WR� DVRFLiFLD� $V�%L�&G�&X�+J�6E�=Q�� 9� JHPHUVNHM� þDVWL� SRKRULD� EROL�
"DåHQp�D�VSUDFRYiYDQp�KODYQH�UXG\�)H��+J��6E�D�Y�VSLãNHM�þDVWL�WR�EROL�UXG\�)H��+J�D�
&X�� $QWURSRJpQQ\� YSO\Y� QD� NRQWDPLQiFLX� QLYQêFK� S{G� GRNXPHQWXMH� L� ]ORåHQLH�
GQRYêFK� VHGLPHQWRY� YRGQpKR� GLHOD� 5XåtQ� ,�� �7DE�� ���� NWRUpKR� YêVWDYED� QD� V~WRNX�
+QLOFD�D�+RUQiGX�EROD�XNRQþHQi�Y�URNX�������0MDUWDQRYi�HW�DO����������5{]QRURGRV"�
UXGQêFK�ORåtVN��GOKRGREi�EDQVNi�D�KXWQtFND�þLQQRV"�SRGPLHQLOL�Y]QLN�NRPSOH[QêFK�
JHRJpQQR�DQWURSRJpQQ\FK�DQRPiOLt�V�QDVOHGXM~FRX�DVRFLiFLRX�SUYNRY��$V�%L�&X�+J�
6E��ýXUOtN���âHIþtN������D������F������G����

9SO\Y�WDNPHU����URþQHM�KXWQtFNHM�þLQQRVWL�QD�NRQWDPLQiFLX�S{G�GRNXPHQWXMH�
L� SUHYiG]ND� 1LNORYHM� KXW\� Y� 6HUHGL�� NWRUi� EROD� Y\EXGRYDQi� Y� URNRFK� ���������
6SUDFRYiYDOD�VD�WX�DOEiQVND�1L�UXGD��=DVWDYHQLH�YêURE\�1L�D�&R��X]QHVHQLH�YOiG\�65�
þ������������VS{VRELOR�]QtåHQLH�]QHþLVWHQLD�RY]GXãLD�D�SURGXNFLX�RGSDGX���O~åHQFD��
NWRUpKR�PQRåVWYR� VD�RGKDGXMH�QD���PLO�� WRQ�D� ]DEHUi�SORFKX����KD��5R]SUDãRYDQLH�
O~åHQFD� VS{VREXMH� GUXKRWQp� ]QHþLVWHQLH� RY]GXãLD� D� YH�NRSORãQ~� NRQWDPLQiFLX�
SR�QRKRVSRGiUVNHM�S{G\�QLNORP��þR�EROR�SUHXNi]DQp�L�UHJLRQiOQ\P�JHRFKHPLFNêFP�
PDSRYDQtP� �ýXUOtN� HW� DO��� ������� =tVNDQp� YêVOHGN\� GRNXPHQWXM~�� åH� QHMGH� OHQ� R�
UR]QHVHQLH� SUDãQpKR� VSDGX�� DOH� DM� R� SUHQRV� UR]SXVWQêFK� IRULHP� 1L� SRG]HPQêPL�
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YRGDPL� DOXYLiOQHM� URYLQ\� 9iKX� D� MHKR� RSlWRYQ~� VRUSFLX� �NRSUHFLSLWiFLX�� Y�
RUJDQLFNêFK�OiWNDFK�D�Y�VHVNYLR[LGRFK��NWRUp�VD�QDFKiG]DM~�Y�QLHNWRUêFK�KRUL]RQWRFK�
þLHUQtF� �JOHMRYêFK� KRUL]RQWRFK��� .RQWDPLQiFLD� S{G� � 1L� Y� WRPWR� UHJLyQH� MH�
HQYLURQPHQWiOQ\P� SUREOpPRP�� NWRUpPX� MH� SRWUHEQp� YHQRYD"� ]YêãHQ~� SR]RUQRV"��
QDMPl� V� RK�DGRP� QD� VNXWRþQRV"�� åH� EROL� ]LVWHQp� ]YêãHQp� REVDK\� 1L� DM� Y� &�
KRUL]RQWRFK�� NWRUp� SRXND]XM~� QD� SUtWRPQRV"� PRELOQêFK� IRULHP� 1L� Y� SRG]HPQêFK�
YRGiFK�� 3{MGH� WX� QDMPl� R� ]LVWHQLH�� GR� DNHM� PLHU\� Yl]ED� 1L� Y� VHVNYLR[LGRFK� D� Y�
KXPXVH�VS{VREXMH�MHKR�LPRELOL]iFLX�Y�NDUERQiWRYêFK�S{GDFK��

�

=iYHU�

*HRFKHPLFNê�YêVNXP�S{G�DOXYLiOQ\FK�REODVWt�6ORYHQVND�SRWYUGLO� H[LVWHQFLX�
GLI~]QHM�NRQWDPLQiFLH��SUHWRåH�UL]LNRYp�SUYN\�]�SULPiUQ\FK�D�VHNXQGiUQ\FK�]GURMRY�
EROL� UR]SW\�RYDQp� I\]LNiOQR�FKHPLFNêPL� D� ELRORJLFNêPL� SURFHVPL� SRG� YSO\YRP�
JUDYLWiFLH�� 7iWR� VS{VRELOD� LFK� DNXPXOiFLX� Y� DOXYLiOQ\FK� REODVWLDFK� SRWRNRY� D� ULHN�
�ýXUOtN��âHIþtN������H���'RWHUDMãLH�YêVNXP\�SRXND]XM~�QD�WR��åH�NRQWDPLQiFLD�S{G�MH�
Y� QLHNWRUêFK� REODVWLDFK� 6ORYHQVND� HQYLURQPHQWiOQ\P�SUREOpPRP�� NWRUpKR�Y]QLN� MH�
VS{VREHQê���
D�� H[LVWHQFLRX� JHRFKHPLFN\� DQRPiOQ\FK� NRQFHQWUiFLt� Y� KRUQLQRYRP� SURVWUHGt�

�K\GURWHUPiOQH�SUHPHQHQp��]UXGQHQp�D�S\ULWL]RYDQp�KRUQLQ\���
E��EDQtFNRX�"DåERX��~SUDYQtFWYRP��KXWQtFNRX�YêURERX�D�SULHP\VHOQêP�VSUDFRYDQtP�

NRYRY��
F�� SUHQRVRP� SDUWLNXOiUQ\FK� DM� UR]SXVWHQêFK� IRULHP� GR� SUtVOXãQêFK� DOXYLiOQ\FK�

REODVWt�]�KiOG��RGNDOtVN��VNOiGRN�D�YêWRNRY�N\VOêFK�EDQVNêFK�Y{G��
G��YVWXSRP�FH]�DWPRVIpUX�DNR�UHJLRQiOQ\�D�FH]KUDQLþQê�SUHQRV��
H�� YiSQHQtP� S{G� D� SRXåtYDQtP� SHVWLFtGRY�� KHUELFtGRY� D� IXQJLFtGRY� Y�

SR�QRKRVSRGiUVWYH���
�
/LWHUDW~UD�

$QGRU�� /��� ������ 5R]YRM� D� ~ORKD� HQYLURQPHQWiOQHM� JHROyJLH� Y� UiPFL� NRQFHSFLH�
JHRORJLFNpKR� YêVNXPX� D� SULHVNXPX� 6ORYHQVNHM� UHSXEOLN\�� (QYLURQPHQWiOQD�
JHRFKpPLD��3)�8.���*6�65��%UDWLVODYD��V����������

$QGUiã�� 3��� .ULåiQL�� ,��� .XãQLHURYi�� 0��� ������ 0RåQRVWL� Y\XåLWLD� EDNWHULiOQHKR�
O~KRYDQLD�]ODWD�]�)H�VXOILGLFNêFK�U~G�QD�ORåLVNiFK�=iSDGQêFK�.DUSiW��8KOt���
5XG\����������V���������������

%LHOHN�� 3�� HW� DO��� ������ 3RWHQFLiO\� D� EDULpU\� WUDQVSRUWX� ãNRGOLYtQ� ]� S{G\� GR�
SRWUDYLQRYpKR� UH"D]FD�� 6\QWHWLFNi� ]iYHU�� VSUiYD� � 973� þ�� �������� 9Ò3Ò��
%UDWLVODYD������V��

ýXUOtN��-���âHIþtN��3���9RMWHN��5���������6~ERU�PiS�JHRIDNWRURY�åLYRWQpKR�SURVWUHGLD�
UHJLyQX� PRGHORYpKR� ~]HPLD� *DODQWD�� PLHUND� �� �� ��� ����� PDSD�
SHGRJHRFKHPLFNi��=iYHU��VSUiYD��9Ò3Ò��%UDWLVODYD�����V��

ýXUOtN�� -��� ,YDQþR�� 3��� âHIþtN�� 3��� %DUWNR�� â��� ������ 6~ERU� UHJLRQiOQ\FK� PiS�
JHRIDNWRURY� åLYRWQpKR� SURVWUHGLD� UHJLyQX� .RãLFH� �� DELRWLFNi� ]ORåND�� =iYHU��
VSUiYD��9Ò3Ò��%UDWLVODYD�����V��

ýXUOtN�� -��� )RUJiþ�� -��� ������ $FLG� VXOSKDWH� ZHDWKHULQJ� DQG� LWV� LPSDFW� RQ� VRLO�
DFLGLIFDWLRQ� DQG� SROOXWLRQ� LQ� DUHD� RI� %DQVNi� âWLDYQLFD�� 9HGHFNp� SUiFH�� ����
9Ò3Ò��%UDWLVODYD��V�������������

ýXUOtN��-���âHIþtN��3���������.RQWDPLQiFLD�S{G�6ORYHQVND�NDGPLRP��,Q��$QWURSL]iFLD�
S{G�,,,���3)�8.��%UDWLVODYD��V�����������
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ýXUOtN��-���âHIþtN��3�������D��.RQWDPLQiFLD�S{G�6ORYHQVND�RUWX"RX��,Q��$QWURSL]iFLD�
S{G�,9��9Ò323��%UDWLVODYD��V�����������

ýXUOtN�� -��� âHIþtN�� 3��� 3ODQGHURYi��0��� 9RMWHN�� 5��� ����E�� 6~ERU� UHJLRQiOQ\FK�PiS�
JHRIDNWRURY�åLYRWQpKR�SURVWUHGLD��UHJLyQX�%DQVNi�%\VWULFD���=YROHQ�Y�PLHUNH�
�����������=iYHU��VSUiYD��9Ò323��%UDWLVODYD�����V��

ýXUOtN�� -��� âHIþtN�� 3��� ����F�� 'LVWULE~FLD� DQWLPyQX� Y� S{GDFK� 6ORYHQVND�� ,Q��
*HRFKpPLD�������%UDWLVODYD��V����������

ýXUOtN�� -��� âHIþtN�� 3��� ����G�� *HRFKHPLFNê� DWODV� 65� þDV"� 9�� ±� 3{G\�� 0ä3� 65�
%UDWLVODYD�����V��

ýXUOtN��-���âHIþtN��3�������H��'LIIXVH�VRLO�FRQWDPLQDWLRQ�SUREOHPV�LQ�6ORYDN�5HSXEOLF��
9HGHFNp�SUiFH��3URFHHGLQJV�1R������9Ò323��%UDWLVODYD��SS�����������

ýXUOtN�� -��� âHIþtN�� 3��� 9RMWHN�� 5��� ������ 6~ERU� UHJLRQiOQ\FK� PiS� JHRIDNWRURY�
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$EVWUDFW�

� 7HFKQRJHQLF� LQIOXHQFHV� KDYH� VLJQLILFDQW� LPSDFW� RQ� VRLO� FRPSDFWLRQ� SURFHVVHV� WKDW�
WDNH� SODFH� ERWK� LQ� WRSVRLO� DQG� VXEVRLO�� ZKHUH� WKHLU� HIIHFWV� DUH� FXPXODWHG� ZLWK� VSHFLILF�
PRUSKRORJLFDO�DWWULEXWHV��6HFRQGDU\�FRPSDFWHG�VXEVRLO�OD\HU��SURYRNHG�E\�XQSURSHU�IDUPLQJ�
WHFKQRORJLHV�� LV� ZLWK� LWV� FKDUDFWHULVWLFV� PDUNHGO\� GLIIHUHQWLDWHG� IURP� RYHUJURXQG� DQG�
XQGHUJURXQG�OD\HUV��3VHXGRDJJUHJDWHV�RI�WKLV�OD\HU�KDYH�FKDUDFWHULVWLF�VKDSH�ZLWK�VWUDLJKW�DQG�
VPRRWK�ZDOOV� �VKLQLQJ�ZKHQ�PRLVW�� DQG� VKDUS� HGJHV��7KHLU� EXON�GHQVLWLHV� LQ�GU\� FRQGLWLRQV�
UDQJH������ �� �����J�FP����ZLWK�SRURVLW\�GHHS�XQGHU������DQG� WRWDO�GHILFLHQF\�RI�JURVV��QRQ�
FDSLOODU\�SRUHV��
�

ÒYRG�

� 3RGLHO� WHFKQRJpQQ\FK�YSO\YRY�QD�SURFHVH�]KXW�RYDQLD�S{G\�QDGRE~GD� VWiOH�
YlþãLH�UR]PHU\��3UL�V~þDVQêFK�WHFKQLFNêFK�D� WHFKQRORJLFNêFK�V\VWpPRFK�SHVWRYDQLD�
SR�QêFK� SORGtQ� GRFKiG]D� NDåGRURþQH� N� VSUHMD]GHQLX� ��� �� ����� ]� FHONRYHM� SORFK\�
S{G\� NROHVDPL�PHFKDQL]DþQêFK� D� GRSUDYQêFK� SURVWULHGNRY� �/KRWVNê� D� NRO��� �������
3UL� WDNHM�SORGLQH�DNR�MH�FXNURYi�UHSD�MH� WR�Då��������SULþRP�QLHNWRUp�SiV\�S{G\�V~�
VSUHMD]GQHQp�Då���NUiW��

� 1HSULD]QLYp�WHFKQRJpQQH�YSO\Y\�QD�SURFHV\�]KXW�RYDQLD�S{G\�YãDN�QHPRåQR�
Y]"DKRYD"� OHQ� QD� SULDPH� GHãWUXNþQp� S{VREHQLH� WODNX� NROLHV� PHFKDQL]DþQêFK� D�
GRSUDYQêFK�SURVWULHGNRY�QD�S{GX��DOH�WUHED�LFK�SRVXG]RYD"�Y�ãLUãtFK�V~YLVORVWLDFK�YR�
Y]"DKX� N� QHGRVWDWNRP� Y� FHONRYRP� REKRVSRGDURYDQt� S{G� D� QDMPl� Y� ]DQHGEiYDQt�
VWDURVWOLYRVWL� R� UHSURGXNFLX� S{GQHM� ~URGQRVWL�� þR� Y� NRQHþQRP� G{VOHGNX� YHGLH� N�
RVODEHQLX� PHFKDQL]PRY� DXWRUHJXODþQHM� VFKRSQRVWL� S{G\�� N� SRNOHVX� VWDELOLW\�
I\]LNiOQ\FK�YODVWQRVWt�S{G\�D�N�]QtåHQLX�RGROQRVWL�S{G\�YRþL�QHSULD]QLYêP�]ORåNiP�
YRQNDMãtFK�VtO��=UXEHF���������
�
9êVOHGN\�D�GLVNXVLD�

3{VREHQLH� PHFKDQLFNpKR� WODNX� QD� S{GX� YR� Y]"DKX� N� WHFKQRJpQQHPX�
]KXW�RYDQLX�S{G\�

3{VREHQLH� WODNX� NROLHV� PHFKDQL]DþQêFK� D� GRSUDYQêFK� SURVWULHGNRY� SRK\�
EXM~FLFK� VD� SR� SROL� VD� VtFH� V~VWUH�XMH� GR� RUQLFH�� DOH� þDVWR� ]DVDKXMH� KOERNR� GR�
SRGRUQLFH� D� Y\YROiYD� QHåLDG~FH� ]KXWQHQLH� S{G\� �(ULNVVRQ�� +DNDQVRQ�� 'DQIRUV��
������� -HKR� ãNRGOLYRV"� VD� PRPHQWiOQH� QHPXVt� DQL� WDN� QHSULD]QLYR� SUHMDYL"� QD�
]KRUãHQRP� Y]UDVWH� UDVWOtQ�� DNR� QHVN{U� QD� S{GH�� Y� G{VOHGNX� REPHG]HQLD�
UHSURGXNþQêFK�IXQNFLt�WDNWR�SRVWLKQXWHM�S{G\��



� ���

� 1HåLDG~FL� YSO\Y� WHFKQRJpQQHKR� ]KXWQHQLD� VD� DNXPXOXMH� Y� SRGRUQLFL� DM� V�
FKDUDNWHULVWLFNêPL� PRUIRORJLFNêPL� SUHMDYPL�� =KXWQHQi� RUQLFD� QD� LQWHQ]tYQH�
REUiEDQêFK�S{GDFK� VD� NDåGRURþQH�SRGUREXMH� U{]Q\P�QDN\SURYDFtP�RSDWUHQLDP��]D�
~þHORP� HOLPLQRYDQLD� QHSULD]QLYpKR� YSO\YX� ]KXWQHQLD�� 2UQLþQi� YUVWYD� S{GQHKR�
SURILOX�MH�DM�SRG�Y\VRNêP�UHNRPSDNþQêP�YSO\YRP�SUtURGQêFK�VtO��1DRSDN�SRGRUQLFD�
MH� PLPR� GRVDKX� EHåQêFK� DJURWHFKQLFNêFK� ]iVDKRY� D� DM� UHNRPSDNþQê� HIHNW�
SUtURGQêFK�VtO�V�QDUDVWDM~FRX�K�ENRX�S{GQHKR�SURILOX�MH�]QDþQH�OLPLWRYDQê��

� 3{VREHQLH�PHFKDQLFNpKR� WODNX� QD� S{GX� VD� SUHMDYXMH� YH�PL� YDULDELOQH�� -HKR�
UR]VDK� D� LQWHQ]LWX� DNR� DM� MHKR� G{VOHGN\� QD� S{GX� RYSO\Y�XMH� FHOê� UDG� S{GQ\FK� D�
PHFKDQLFNêFK� IDNWRURY�� 3{GQH� IDNWRU\� Y\FKiG]DM~� ]� SRGVWDW\� D� YODVWQRVWt� S{G\� YR�
Y]"DKX�N�MHM�VWODþLWH�QRVWL��DNR�MH�YOKNRV"�S{G\��WH[W~UD��ãWUXNW~UD��SyURYLWRV"��REVDK�
KXPXVX� D� SRG�� �%HGUQD� D� NRO��� ������� =� PHFKDQLFNpKR� K�DGLVND� MH� G{OHåLWê� W\S�
XWODþRYDFLHKR� PHFKDQL]PX�� KPRWQRV"� WHFKQLN\�� þDV� WUYDQLD� ]i"DåH�� YH�NRV"� D� WYDU�
NROHVD�� W\S� SQHXPDWLN\� D� MHM�KXVWHQLH��PHUQê� WODN�NROHVD�QD� MHGQRWNX�SORFK\��SRþHW�
SUHMD]GRY�SR�S{GH��UêFKORV"�SRK\EX�D�SRG���*LOO��%HUJ���������

� 8å� KRGQRWD� WODNX� ���� N3D� VD� YãHREHFQH� XYiG]D� DNR� KUDQLþQi� KRGQRWD�
ãNRGOLYpKR� S{VREHQLD� WODNX� QD� S{GX�� D� WR� HãWH� ]D� SRGPLHQRN�� åH� MH� S{GD� Y�
SULPHUDQRP�YOKNRVWQRP�VWDYH��1D�SUHYOKþHQHM�S{GH�V~�WLHWR�KRGQRW\�HãWH�QLåãLH��1D�
þHUVWYR�QDN\SUHQHM�S{GH�YãDN�Xå�DM�PHUQê�WODN�V�KRGQRWRX�!����N3D�P{åH�QHSULD]QLYR�
RYSO\YQL"�I\]LNiOQ\�VWDY�S{G\��9RRUKHHV���������SULþRP�Då������]�FHONRYpKR�HIHNWX�
]KXWQHQLD�VD�SUHMDYt�Xå�SUL�SUYRP�SUHMD]GH�SR�S{GH���

� 9�V~YLVORVWL�V�WHFKQRJpQQ\PL�YSO\YPL�QD�QiUDVW�QDGPHUQpKR�]KXW�RYDQLD�S{G�
WUHED�XYLHV"�VNXWRþQRV"��åH�]D�RVWDWQêFK���������URNRY�GRãOR�N�SRGVWDWQpPX�QiUDVWX�
KPRWQRVWt� SR�QRKRVSRGiUVN\FK� PHFKDQL]PRY�� 9êUD]QH� VD� ]YêãLOL� PHUQp� WODN\�
PHFKDQL]PRY�QD�S{GX��

� $N� KRGQRWD� FHONRYHM� ]i"DåH� PHFKDQL]PRY�� DOHER� GRSUDYQêFK� SURVWULHGNRY�
S{VRELDFLFK� QD� S{GX�SUHVLDKQH�QD� MHGQX�RV� KUDQLFX� �� W�� MH� WX� UL]LNR� WHFKQRJpQQHKR�
]KXWQHQLD� S{G� GR� K�EN\� DVL� ���� P�� V� WDNêP� ]KRUãHQtP� I\]LNiOQHKR� VWDYX� S{G\� Y�
SRGRUQLFL�� NWRUpKR� QiSUDYD� VL� Y\åLDGD� QiNODGQp� RSDWUHQLD� Y� WUYDQt� MHGQHM� JHQHUiFLH�
�(ULNVVRQ��+DNDQVRQ��'DQIRUV���������

� âSHFLILNi� WYRUE\� VHNXQGiUQHM� ]KXWQHQHM� SRGRUQLþQHM� YUVWY\� YSO\YRP�
QHVSUiYQHM�RUE\�

� .� WYRUEH�VHNXQGiUQHM�]KXWQHQHM�SRGRUQLþQHM�YUVWY\� �SRGRUQLþQHM�³SRGRãY\´��
SULVSLHYD�DM�QHNYDOLWQi�RUED��Y\NRQiYDQi�]D�QHYKRGQêFK�YOKNRVWQêFK�SRGPLHQRN��1D�
WYRUEX� VHNXQGiUQH� ]KXWQHQHM� SRGRUQLþQHM� YUVWY\� V~� RVRELWQH� QiFK\OQp� S{G\� V�
H[WUpPQ\P� ]UQLWRVWQêP� ]ORåHQtP� �"DåNp� D� SUDFKRYp� S{G\�� V� YêUD]QHMãRX�
KHWHURJHQLWRX�S{GQHKR�SURILOX�QDMPl�QD�UR]KUDQt�RUQLFH�D�SRGRUQLFH��NGH�VD�XGUåLDYD�
]YêãHQi�YOKNRV"�S{G\��

� 3UHFKRG� RWXSHQpKR� RVWULD� SOXåQpKR� WHOHVD� QDGPHUQH� YOKNêP� SURVWUHGtP�
Y\YROiYD� GRþDVQp� ³XYl]QHQLH´� XUþLWpKR� S{GQHKR� REMHPX� QDFKiG]DM~FHKR� VD� WHVQH�
SRG� ~URY�RX� SRK\EXM~FHKR� VD� SOXåQpKR� WHOHVD�� 9SO\YRP� SODVWLFNpKR� HIHNWX�
SUHMDYXM~FHKR�VD�QD�GQH�EUi]G\�GRFKiG]D�N�]OLDWLX�S{GQHM�PDV\��DOHER�N�UR]RWUHQLX�
ãWUXNW~UQ\FK�DJUHJiWRY��V�WRWiOQ\P�QDUXãHQtP�LFK�I\]LNiOQHM�VWDYE\��V�KRUL]RQWiOQ\P�
XVSRULDGDQtP��RULHQWiFLRX��S{GQ\FK�þDVWtF�D�QRYRY\WYiUDM~FLFK�VD�SVHXGRDJUHJiWRY��
7êP� VD� X]DWYiUDM~� YãHWN\� YHUWLNiOQH� SUHELHKDM~FH� KUXEp� SyU\� D� RVWDWQp� VHNXQGiUQH�
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GXWLQ\� �RWYRU\� SR� Giå�RYNiFK�� NRULHQNRFK� D� SRGREQH��� NWRUp� SUHGWêP� VO~åLOL� QD�
UêFKO\�SUHQRV�YRG\��Y]GXFKX�D�HQHUJLH�PHG]L�RUQLFRX�D�SRGRUQLFRX��

�3R� Y\VFKQXWt� VD� WX� Y\WYiUD� YH�PL� ãSHFLILFNi� NRPSDNWQi� YUVWYD� DM� NH��
VSRþLDWNX�OHQ�R�PRFQRVWL�QLHNR�NR�PP��DOH�YåG\�V�YH�PL�QHSULD]QLYêP�YSO\YRP�QD�
]QtåHQLH�SULHSXVWQRVWL�S{GQHKR�SURILOX��9�REGREt�YêGDWQHMãtFK�]UiåRN�VD�RUQLFD�QDG�
WDNRXWR� QHSULHSXVWQRX� YUVWYRX� UêFKOHMãLH� SUHVêWL� YRGRX�� 7R��DOHM� SRGSRUXMH� SURFHV�
KRUL]RQWiOQHKR� XVSRULDGDQLD� �RULHQWiFLH�� S{GQ\FK� þDVWtF� D� DJUHJiWRY� D� YHGLH� N�
QDUDVWDQLX�PRFQRVWt� WHMWR�VHNXQGiUQH�]KXWQHQHM�YUVWY\�VPHURP�N�SRYUFKX�S{G\��3UL�
QiVOHGQHM� RUEH� Pi� SOXåQp� WHOHVR� WHQGHQFLX� SRK\ERYD"� VD� YåG\� SR� SRYUFKX� WHMWR�
]KXWQHQHM�YUVWY\��3RVWXSRP�URNRY��SUL�RUEH�S{G\�QD�REGREQ~�K�ENX�D�]D�QHYKRGQêFK�
SRGPLHQRN� VD� DNXPXOXMH� QHSULD]QLYê� HIHNW� WRKWR� MDYX� D� QDUDVWi� KU~END� VHNXQGiUQH�
]KXWQHQHM�YUVWY\�D�]Y\ãXMH�VD�MHM�NRPSDNWQRV"��

� 1DYLDF�SUL�RUEH�MH�]DXåtYDQi�SUD[��åH�GQR�EUi]G\�VD�SRXåtYD�DNR�MD]GQi�GUiKD�
SUH�NROHVi�WUDNWRUD��9OKNRV"�S{G\�Y�WHMWR�YUVWYH�MH�YåG\�Y\ããLD�DNR�MH�YOKNRV"�RUQLFH��
3UL�H[LVWHQFLL�~]NHKR�Y]"DKX�PHG]L�YOKNRV"RX�S{G\�D�MHM�FLWOLYRV"RX�QD�YRQNDMãt�WODN��
MH�SRWRP�QHSULD]QLYê�GRSDG�WRKWR�MDYX�QD�]KXWQHQLH�SRGRUQLFH�PLPRULDGQH�Y\VRNê���

� 3UtWRPQRV"� QDGPHUQH� ]KXWQHQHM� SRGRUQLþQHM� YUVWY\� Y� S{GQRP� SURILOH�
QDUXãXMH� ]iNODGQp� IXQNFLH�S{G\�VSRMHQp�V� WUDQVSRUWRP�D� WUDQVIHURP�YRG\��Y]GXFKX��
HQHUJLH� D� åLYtQ�PHG]L�S{GRX�� UDVWOLQRX�D�DWPRVIpURX� ��YHGLH�N�REPHG]HQLX�Y\XåLWLD�
SUtURGQêFK� VtO� S{GRX� �� ]QLåXMH� HIHNWtYQRV"� YãHWNêFK� YVWXSRY� GR� S{G\� Y� SULHEHKX�
SHVWRYDWH�VNpKR�SURFHVX��=UXEHF���������

3RSLV� S{GQHKR� SURILOX� QD� Y\EUDQêFK� S{GQ\FK� MHGQRWNiFK� V� W\SLFNRX�
VHNXQGiUQH�]KXWQHQRX�SRGRUQLþRX�YUVWYRX�D�MHM�FKDUDNWHULVWLN\��

�
ýLHUQLFD�JOHMRYi��ý$*����7HãHGtNRYR�

$PS��������FP�� 6LYRþLHUQD��YOKNi��]UQLWi��tORYLWi��]KXWQHQi��VLOQH�
SUHNRUHQHQi�VR�]Y\ãNDPL�RUJDQLFNHM�KPRW\��SUHFKRG�
RVWUê��

$PO���������FP� �6HNXQGiUQH�]KXWQHQi�SRGRUQLþQi�YUVWYD��RVWUR�
Y\PHG]HQi�ODPHOiUQ\P�W\SRP�SVHXGRãWUXNW~U\�Y�VLOQH�
]KXWQHQRP�VWDYH��]D�YOKND�]OLDWD��SR�Y\VXãHQt�VD�
XYR��XM~�FKDUDNWHULVWLFNp�SVHXGRDJUHJiW\��

$�*�UR���������FP� 6LYRþLHUQD��YOKNi��KUXGNRYLWR�SUL]PDWLFNi��tORYLWi��
]KXWQHQi��NRULHQN\�UDVWOtQ��SUHFKRG�SRVWXSQê��

$�&�*UR���������FP� ýLHUQRVLYi��YOKNi��QHYêUD]Qi�KUXGNRYLWR�SUL]PDWLFNi��
tORYLWRKOLQLWi��]KXWQHQi�VR�VLYêPL�D�KUG]DYêPL�
ãNYUQDPL��SUHFKRG�SRVWXSQê��

&F�*UR���*U�!����FP� 6LYRåOWê�NDUERQiWRYê�DOXYLiOQ\�QiSODY��KOLQLWê�V�
Y\VRNRX�SUtPHVRX�SLHVNX��

6HNXQGiUQH� ]KXWQHQi�SRGRUQLþQi�YUVWYD� VD� WX�PRUIRORJLFN\��NRQ]LVWHQFLRX�D�
ãWUXNW~URX�RVWUR�RGOLãXMH�RG�QDGORåQêFK�SRGORåQêFK�YUVWLHY�S{GQHKR�SURILOX��6YRMRX�
³PDWULþQRX´�SRGVWDWRX�VD�YãDN�OHQ�YH�PL�PiOR�RGOLãXMH�RG�RUQLFH��0i�YH�PL�SRGREQp�
]UQLWRVWQp�]ORåHQLH�D�NYDOLWX�tOX�DNR�RUQLFD��$M�Y�RVWDWQêFK�SDUDPHWURFK�I\]LNiOQ\FK�D�
FKHPLFNêFK�YODVWQRVWt�V~�WX�OHQ�PDOp�RGOLãQRVWL��7DE������2EVDKXMH�YLDF�DNR������tOX���

�

�
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7DE�����=iNODGQi�I\]LNiOQD�D�FKHPLFNi�FKDUDNWHULVWLND��ýLHUQLFD�JOHMRYi��ý$*��
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�

=R�VHNXQGiUQ\FK�tORYêFK�PLQHUiORY�SUHYDåQH�]DVW~SHQLH�PDM~�PRQWPRULOORQLW�
D�LOOLW�D�]PLHãDQp�,0�ãWUXNW~U\��V�Y\VRNRX�VFKRSQRV "RX�QDSXþLDYDQLD�D�]PUã"RYDQLD��
3RGREQH� DNR� QDGORåQp� D� SRGORåQp� YUVWY\� VD� QDFKiG]D� Y� VLOQH� ]KXWQHQRP� VWDYH�� V�
KRGQRWDPL� REMHPRYHM� KPRWQRVWL� ����� J�FP ���� V� SyURYLWRV"RX� ��� ��� SUL� H[WUpPQH�
Qt]NRP� ]DVW~SHQt� KUXEêFK� QHNDSLOiUQ\FK� SyURY� ����� ��� D� V� Y\VRNêP� SRGLHORP�
MHPQêFK�NDSLOiUQ\FK�SyURY���������2EVDKXMH�������FHONRYpKR�XKOtND��0i�QHXWUiOQX�
S{GQX� UHDNFLX� �S+�.&O�� ������ -H� QDVêWHQi� Ei]DPL�� V� Y\VRNêPL� KRGQRWDPL� 7� ����
FPRO�NJ�����2EVDK�SUtVWXSQpKR�IRVIRUX�þLQt� OHQ����PJ �NJ���D� MH�R�������QLåãt�DNR�Y�
QDGORåQHM�þDVWL�$�KRUL]RQWX��1t]N\�MH�DM�REVDK�SUtVWXSQpKR�GUDVOtND������PJ�NJ �����DOH�
OHQ�PiOR�VD�RGOLãXMH�RG�MHKR�REVDKX�Y�QDGORåQHM�þDVWL�$ ��KRUL]RQWX��

� 3R�Y\VXãHQt�VD�WiWR�VHNXQGiUQH�]KXWQHQi�SRGRUQLþQi�YUVWYD�RVWUR�RGOLã XMH�RG�
QDGORåQêFK� D� SRGORåQêFK� YUVWLHY�� 8YR �QHQp� SVHXGRDJUHJiW\� ]� WHMWR� YUVWY\� VD�
Y\]QDþXM~� V� H[WUpPQH� KXVWêP�� SUHYDåQH� KRUL]RQWiOQH� RULHQWRYDQêP� XVSRULDGDQtP�
S{GQ\FK�þDVWtF�Y�ãWiGLX�WH[W~UQHM�NRPSDNFLH��0DM~�FKDUDNWHULVWLFN~�VWDYEX��VSORãWHQê�
WYDU� V� SULHPHURP� ���� �� ���� FP��0DM~� KODGNp�� ]D� YOKND� OHVNOp�� URYQp� VWHQ\� D� RVWUp�
KUDQ\��,FK�REMHPRYi�KPRWQRV"�Y�VXFKRP�VWDYH�VD�SRK\EXMH�Y�PHG]LDFK������ �������
J�FP���� &HONRYi� SyURYLWRV"� NOHVi� KOERNR� SRG� ��� ��� SUL� ~SOQRP� GHILFLWH� KUXEêFK�
QHNDSLOiUQ\FK�SyURY��=UXEHF��� ������������
�
+QHGR]HP�SVHXGRJOHMRYi��+0J����%iWRYFH�

$RS��������FP� �6LYRKQHGi� YOKNi�� tORYLWRKOLQLWi�� QHYêUD]Qi�� KUXGNRYLWi��
]KXWQHQi��SUHNRUHQHQi��SUHFKRG�RVWUê��

$R���������FP� 6HNXQGiUQH� ]KXWQHQi� SRGRUQLþQi� YUVWYD� RVWUR� Y\PHG]HQi�
ODPHUiOQ\P� W\SRP� SVHXGRãWUXNW~U\�� Y� VLOQH� ]KXWQHQRP� VWDYH��
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]D�YOKND�]OLDWD��SR�Y\VXãHQt�VD�XYR��XM~�KUXEp�SVHXGRDJUHJiW\�
V�FKDUDNWHULVWLFNêP�WYDURP��

%W���������FP� +QHGRKUG]DYi�� YOKNi�� tORYLWRKOLQLWi�� SUL]PDWLFNi�� ]KXWQHQi��
VODER�SUHNRUHQHQi��SUHFKRG�SRVWXSQê��

%WJ���������FP� +UG]DYRKQHGi�� YOKNi�� tORYLWRKOLQLWi�� KUXER�SUL]PDWLFNi��
]KXWQHQi��VLYp�D�KUG]DYp�
ãNYUQ\��NRQNUpFLH�0Q��)H��SUHFKRG�SRVWXSQê��

%�&J��������FP� äOWRKQHGi�� YOKNi�� tORYLWRKOLQLWi�� ]KXWQHQi�� QHYêUD]Qi� SUL]PD�
WLFNi�� VLYp� D� KUG]DYp�� ãNYUQ\�� NRQNUpFLH� 0Q�� )H�� SUHFKRG�
SRVWXSQê��

&J�!����FP� � 6YDKRYi�KOLQD��

9\PHG]HQLH� VHNXQGiUQH� ]KXWQHQHM� SRGRUQLþQHM� YUVWY\� MH� WX� SRGREQH� RVWUR�
Y\KUDQHQp�DNR�DM�Y�SUtSDGH�þLHUQLFH�JOHMRYHM��6YRMRX�PDWULþQRX�SRGVWDWRX��]ORåHQtP�D�
YODVWQRV"DPL� VD� DM� WX� OHQ� YH�PL� QHSDWUQH� RGOLãXMH� RG� QDGORåQHM� þDVWL� $�KRUL]RQWX�
�7DE������0i�SRGREQp�]UQLWRVWQp�D�PLQHUDORJLFNp�]ORåHQLH��=R�VHNXQGiUQ\FK�tORYêFK�
PLQHUiORY� SUHYOiGD� PRQWPRULOORQLW�� =QDþQp� ]DVW~SHQLH� Pi� DM� FKORULW� D� LOOLW� D� LFK�
]PLHãDQp� ãWUXNW~U\�� 9� PHQãHM� PLHUH� MH� SUtWRPQê� DM� NDROLQLW�� 9\]QDþXMH� VD� Y\ããtP�
VWXS�RP� ]KXWQHQLD� DNR� Y� SUtSDGH� þLHUQLFH� JOHMRYHM�� +RGQRW\� REMHPRYHM� KPRWQRVWL�
GRVDKXM~������J�FP����&HONRYi�SyURYLWRV"�NOHVi�QD�������V�PLQLPiOQ\P�]DVW~SHQtP�
KUXEêFK�QHNDSLOiUQ\FK�SyURY����������2EVDK�RUJDQLFNpKR�XKOtND� MH�PHQãt�DNR������
3{GQD� UHDNFLD� MH� N\VOi� �S+�.&O�� ������ 6RUSþQi� VFKRSQRV"� S{G\� MH� VWUHGQi� �7�  � �����
F�PRO�NJ�����2EVDK�SUtVWXSQêFK�åLYtQ�MH�YH�PL�Qt]N\�EH]�YêUD]QHMãtFK�UR]GLHORY�PHG]L�
VHNXQGiUQH�]KXWQHQRX�SRGRUQLþQRX�YUVWYRX�D�RUQLFRX��

�
7DE�����=iNODGQi�I\]LNiOQD�D�FKHPLFNi�FKDUDNWHULVWLND��+QHGR]HP�SVHXGRJOHMRYi�

�+0J����%iWRYFH��
�
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�
=� I\]LNiOQHKR� D� PRUIRORJLFNpKR� K �DGLVND� MH� VWDYED� D� YODVWQRVWL� VHNXQGiUQH�

]KXWQHQHM� SRGRUQLþQHM� YUVWY\� SRGREQi� DNR�Y�SUtSDGH� þLHUQLFH�JOHMRYHM��=D�YOKND� V D�
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MDYt� DNR� ]OLDWD� PDVD�� 3R� Y\VXãHQt� VD� XYR ��XM~� PDVtYQH� SVHXGRDJUHJiW\��
QHSUDYLGHOQpKR�WYDUX�V�UR]PHURP�Y�SULHPHUH��� ����FP�Y�H[WUpPQH�]KXWQHQRP�VWDYH� �

� +QHGR]HP� SVHXGRJOHMRYi� VD� Y\]QDþXMH� H[WUpPQH� Qt]NRX� YVDNRYDFRX�
VFKRSQRV"RX��N�þRPX�SULVSLHYD�DM�SUtWRPQRV"�WHMWR�VHNXQGiUQH�]KXWQHQHM�SRGRUQLþQHM�
YUVWY\�� &HONRYp� PQRåVWYR� YRG\� YVLDNQXWHM� GR� S{G\� Y� SUYêFK� SLDWLFK� PLQ~WDFK�
GRVDKXMH�OHQ�����PP�PLQ ���D�SR�WRPWR�þDVH�QDVWiYD�UDStGQ\�SRNOHV�QD�����PP�PLQ ����
0HFKDQLFNêP� QDN\SUHQtP� S{G\� D� DSOLNiFLRX� PHOLRUDþQêFK� Gi YRN� XKOLþLWDQX�
YiSHQDWpKR�D�PDãWD�QpKR�KQRMD�VD�YLDF�DNR����QiVREQH�]YêãLOD�YVDNRYDFLD�VFKRSQRV "�
WêFKWR�S{G��=UXEHF������� �
�
=iYHU�

� =KXWQHQLH� S{G\� Y\YRODQp� U{]Q\PL� WHFKQRJpQQ\PL� YSO\YPL� SDWUt� PHG]L�
QDMUR]ãtUHQHMãLH� DQWURSLFNp� MDY\� QD� LQWHQ]tYQH� REUiEDQêFK� S {GDFK�� -HKR� SUHMDY\� VD�
YêUD]QH� DNXPXOXM~� Y� SRGRUQLFL�� NGH� VD� þDVWR� Y\WYiUD� VHNXQGiUQH� ]KXWQHQi�
SRGRUQLþQi� YUVWYD�� V� FKDUDNWHULVWLFNêPL� PRUIRORJLFNêPL� ]QDNPL�� $M� NH �� SURFHV�
WYRUE\� VHNXQGiUQH� ]KXWQHQHM� SRGRUQLþQHM� YUVWY\� DM� QD� JHQHWLFN\� YH �PL� RGOLãQêFK�
S{GDFK� Pi� VYRMH� RVRELWQRVWL�� SUHGVD� WX� H[LVWXM~� PQRKp� VSRORþQp� U\V\��
3VHXGRDJUHJiW\� ]� WHMWR� YUVWY\� VD� Y\]QDþXM~� FKDUDNWHULVWLFNêP� WYDURP�� URYQêPL��
KODGNêPL�VWHQDPL�D�RVWUêPL�KUDQDPL��1DFKiG]DM~�VD�Y�H[WUpPQH�NRPSDNWQRP�VWDYH��V�
PLQLPiOQRX�SULHSXVWQRV"RX�SUH�YRGX�D�NRULHQN\�UDVWOtQ��0HFKDQLFNp�UR]UXãHQLH�WHMWR�
YUVWY\�PQRKRQiVREQH�]Y\ãXMH�YVDNRYDFLX�VFKRSQRV "��FHOpKR�S{GQHKR�SURILOX� �
�
/LWHUDW~UD�

%HGUQD��=��D�NRO���������3{GQH�UHåLP\��9HGD��Y\GDYDWH�VWYR�6$9��%UDWLVODYD��
(ULNVVRQ�� -��� +DNDQVRQ�� -��� 'DQIRUV�� %������� 7KH� HIIHFW� RI� VRLO� FRPSDFWLRQ� RQ� VRLO�

VWUXFWXUH�DQG�FURS�\LHOGV��86'$��$56��6LGQH\��0RQWDQD��������
*LOO�� :�� 5��� %HUJ�� 9�� *��� ������ 6RLO� G\QDPLFV� LQ� WLOODJH� DQG� WUDFWLRQ�� $JULFXOWXUH�

+DQGERRN������86'$��
/KRWVNê��-���9iFKDO��-���(KULFK��3���������6RXVWDYD�RSDWUHQt�N�]~URG�RYDQt�]KXWQHQêFK�

SXG��0HWRGLN\�897,��3UDKD��
9RRUKHHV��:��%���������6RLO�FRPSDFWLRQ��&URSV�DQG�VRLO�PDJD]LQH�������0DGLVRQ��:��

�������
=UXEHF��)���������6RPH�DVSHFWV�RI�VZHHOLQJ�DQG�VKULQNLQJ�LQ�FOD\H\�VRLOV��9HG��SUiFH�

9Ò395��%UDWLVODYD��þ�����
=UXEHF�� )��� ������9êVNXP�PHWyG� RSWLPDOL]iFLH� S{GQ\FK� YODVWQRVWt� VR� ]UHWH�RP�QD�

VWDYEX�S{GQHKR�SURILOX��9êVNXPQi�SUiFD��9Ò395��%UDWLVODYD��
=UXEHF�� )��� ������ 3URILORYi� RSWLPDOL]iFLD� S{G�� 9êVNXPQi� VSUiYD�� 9Ò395��

%UDWLVODYD��
=UXEHF��)���������0HWRGLND�]~URGQHQLD�]KXWQHQêFK�S{G��0365��9Ò3Ò�%UDWLVODYD��
�

.RQWDNW��

,QJ��)UDQWLãHN�=UXEHF��&6F��
9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\�
*DJDULQRYD����
�������%UDWLVODYD�
�

�
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� )RWR����8YR�QHQp�SVHXGRDJUHJiW\�]R�VHNXQGiUQH�]KXWQHQHM�SRGRUQLþQHM��
�������������������������YUVWY\�QD�ý$*������������

�
�
�

�
�
� )RWR�����5DVW�NRUH�D�FXNURYHM�UHS\�QD�ý$*�VR�VHNXQGiUQH�]KXWQHQRX��
��������������������������SRGRUQLþQRX�YUVWYRX��
�
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� )RWR����3VHXGRDJUHJiW\�]R�VHNXQGiUQH�]KXWQHQHM�SRGRUQLþQHM�YUVWY\�QD��
�������������������������KQHGR]HPL���
�

�
�

������)RWR����3RYUFK�S{G\�V�SRUDVWRP�NXNXULFH�QD�VLOQH�HURGRYDQHM�KQHGR]HPL�VR��
�������������������]KXWQHQRX�SRGRUQLFRX��
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.DWHGUD�SHGROyJLH�D�JHROyJLH�$JURQRPLFNHM�IDNXOW\���638�1LWUD�

�

$EVWUDFW�

7KH�UHVHDUFK�ZDV�FRQFHUQLQJ�WR�WKH�REVHUYLQJ�RI�XUEDQ�VRLO�VHOHFWLQJ�SURSHUWLHV�IURP�
WKH�SRLQW� RI� YLHZ� IXQFWLRQ�JUHHQ�DUHDV�QXWULWLRQ��SURWHFWLRQ�DQG� UHFXOWLYDWLRQ��1LWUD�ZDV� WKH�
PRGHOOLQJ� FLW\�� LQ� ZKLFK� IROORZLQJ� REVHUYHG� VHJPHQWV� ZHUH� FKRVHQ�� SDUN�� JUHHQ� DUHDV� RI�
UHVLGHQWLDO� TXDUWHUV�� DUHDV� DORQJ� WUDIILF� FRPPXQLFDWLRQV� DQG� DUHDV� LQIOXHQFHG� E\� LQGXVWULDO�
SODQW�� ,Q� LPSOHPHQWHG� VRLO� VXUYH\� D� ODFN�RI�QDWXUDO�GLDJQRVWLF�KRUL]RQV�ZDV�REVHUYHG��+LJK�
FRQWHQWV� RI� &D��� FDWKLRQV� DQG� +&2�

�� DQLRQV� VROXEOH� LQ� ZDWHU� LV� DQ� HYLGHQFH� RI� QHJDWLYH�
DQWKURSLF� LQIOXHQFHV� RQ� VRLOV� LQ� UHVLGHQWLDO� DUHDV�� 7KHUH� LV� SXUVXHG� LPSRUWDQW� LPSDFW� RQ�
FKHPLFDO�SK\VLFDO� SURSHUWLHV� DQG� ELRORJLFDO� DFWLYLW\�� 'HJUDGHG� RU� FRQWDPLQDWHG� VRLOV� DUH�
LQGLFDWHG�E\�ZRUVH�FRQGLWLRQV�IRU�YHJHWDWLRQ�JURZWK�DQG�ORZ�OHYHO�RI�PXOWLIXQFWLRQ�DELOLW\�IRU�
ODQG�XVH��%LRORJLFDO�VRLO�DFWLYLW\�LV�ORZ��WKHUHIRUH�DW�JUHHQ�DUHDV�HVWDEOLVKPHQW�WKHUH�LV�D�QHHG�
XVLQJ�RUJDQLF�PDQXUH�DQG�UHJXODU�LUULJDWLRQ��6R��WKLV�LV�FRQWULEXWLRQ�WR�WKH�KXPDQ�OLIH�TXDOLW\�
LQ�XUEDQL]HG�DUHDV��
�

ÒYRG�

�3URFHV� XUEDQL]iFLH� VD� Y� XSO\QXORP� REGREt� VD� Y\YtMDO� UêFKOHMãLH� QHå� VD�
SUHGSRNODGDOR� D� G{VOHGNRP� V~� SUREOpP\� V�NYDOLWRX� RE\WQpKR� SURVWUHGLD�� Ò]HPLD�
PLHVW� PDM~� Y�]QDþQHM� PLHUH� QDUXãHQp� RY]GXãLH� WXKêPL� L� SO\QQêPL� H[KDOiWPL�
]�HQHUJHWLFNêFK� L� GRSUDYQêFK� ]GURMRY�� 2E\YDWHOLD� SUiYRP� NULWL]XM~� XUEDQLVWLFN~�
PRQRWyQQRV"�� ãHG~� DUFKLWHNWRQLFN~� XQLIRUPLWX� QLHNWRUêFK� VtGOLVN�� 3RXND]XM~� QD�
QHXFHOHQRV"� D� QHGRVWDWRN�� þL� Qt]NX� NYDOLWX� ]HOHQH� SO{FK� SUH� NDåGRGHQQ~� UHNUHiFLX��
ãSRUW�D�KU\�GHWt�D�POiGHåH��

� 9�V~þDVQRVWL�MH�SRWUHEQp�D�QXWQp�VWDUD"�VD�SUL�XUEDQL]iFLL�SURVWUHGLD�R�RFKUDQX�
D�Y\XåLWLH�S{G�ãSHFLiOQ\FK�NDWHJyULt��NWRUp�QHSDWULD�DQL�GR�SR�QRKRVSRGiUVWYD��DQL�GR�
OHVQpKR� S{GQHKR� IRQGX� ±� S{G\� NRPXQLNiFLt�� S{G\� Y�LQWUDYLOiQRFK� PLHVW�� SORFK\�
VO~åLDFH� YHUHMQHM� ]HOHQL� D� UHNUHiFLL� DNR� DM� S{G\� XUþHQp� QD� ]iVWDYEX��
$QWURSRJHQL]RYDQp� SURVWUHGLH� PRåQR� FKiSD"� DNR� ]ORåNX� KPRWQpKR� åLYRWQpKR�
SURVWUHGLD� þORYHND�� NWRUi� MH� SR]PHQHQi� MHKR� þLQQRV"RX�� 9HG�D� QHVSRUQpKR�
WHFKQLFNpKR� SRNURNX� D� ]Y\ãRYDQLD� åLYRWQHM� ~URYQH� VD� V~þDVQH� SRãNRG]XMH� SUtURGQp�
SURVWUHGLH�� NWRUp� PHQt� VYRM� Y]K�DG� D� Y�H[WUpPQ\FK� SUtSDGRFK� QDVWiYD� GHYDVWiFLD��
SUtSDGQH�Då�WRWiOQD�GHQDWXUiFLD�SURVWUHGLD��

� ýORYHN� Y�JHRJUDILFNRP� SULHVWRUH� �~]HPt��� Y�NWRURP� VL� Y\WYiUD� VYRMH� XPHOp�
DQWURSRJpQQH�åLYRWQp�SURVWUHGLH��PHFKDQLFN\�SUHWYiUD� UHOLpI�D�DQRUJDQLFNê�VXEVWUiW��
=QDþQê� UR]VDK� DQWURSRJpQQ\FK� YUVWLHY� MH� MHGQRX� ]� QDMFKDUDNWHULVWLFNHMãtFK� þ�W� S{G�
Y�PHVWiFK��

� 7LHWR�XPHOp�IRUP\�UHOLpIRY�Y]QLNDM~�YêVWDYERX�VtGOLVN�D�GRSUDYRX��9SO\YRP�
VWDYHEQHM� þLQQRVWL�� YêVWDYERX� PHVWVNêFK� DJORPHUiFLt� D� SULHP\VHOQêFK� SRGQLNRY�
Y]QLNDM~� V~YLVOp� SORFK\� VWULHFK�� YR]RYLHN� D� QHNXOWLYRYDQêFK� SO{FK�� 3{G\� SR]G�å�
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NRPXQLNiFLt� WUSLD� ]DPRNURYDQtP� D� ]DEXUL�RYDQtP�� V~� ]DQiãDQp� EXULQRX�
]�HURGRYDQêFK�NRPXQLNDþQêFK�VYDKRY��
� 'RSUDYD� DNR� ]ORåND� RVtGOHQLD� VS{VREXMH� ]QHþLVWHQLH� VR�RX�� ãNYDURX� D�
SLHVNRP�� �DOãLH� ~ORK\� RFKUDQ\� D� Y\XåLWLD� S{G� SR]G�å� NRPXQLNiFLt� Y]QLNDM~� SUL�
YêVWDYEH�GLD�QLF��7LHWR�YQiãDM~�GR�PLHVWQ\FK�SRGPLHQRN�WUYDOp�]PHQ\��3R�GRNRQþHQt�
VWDYE\� V~� SR]G�å� WUDV\� YêNRS\� D� QiV\SN\�� 8PHOê� QiV\S� MH� QRVLWH�RP� ~SOQH� LQHM�
SRWHQFLiOQHM�YHJHWiFLH��QHå�S{YRGQi�S{GD��9R�]YOQHQHM�NUDMLQH�P{åX�Y\VRNp�QiV\S\�
VS{VREL"�WLHå�WUYDO~�]PHQX�PLNURNOtP\��

� =�XYHGHQêFK� G{YRGRY� VD� QD� ]iNODGH� GRWHUDMãtFK� SR]QDWNRY� YêVNXPX�
UR]SUDFRYiYD� L� SUREOHPDWLND� XUEiQQ\FK�S{G� D� LFK� ãSHFLiOQ\FK�NDWHJyULt�� ]�K�DGLVND�
RFKUDQ\�D�UHNXOWLYiFLH�WêFKWR�S{G�V�LFK�QDM~þLQQHMãtP�Y\XåLWtP�SUH�SHVWRYDQLH�FHQy]�
Y�VtGHOQHM�NUDMLQH�X�QiV�L�YR�VYHWH��
�
0DWHULiO�D�PHWyG\�

� &LH�RP� SUiFH� EROR� VOHGRYD"� Y\EUDQp� YODVWQRVWL� XUEiQQ\FK� S{G� ]� K�DGLVND�
UDFLRQiOQHM�YêåLY\�IXQNþQHM�]HOHQH��]�K�DGLVND�RFKUDQ\�D�UHNXOWLYiFLH�WêFKWR�S{G�V�LFK�
QDM~þLQQHMãtP�Y\XåLWtP�SUH�SHVWRYDQLH�FHQy]�Y�VtGHOQHM�NUDMLQH��

� $NR�PRGHORYp�~]HPLH�EROR�]YROHQp�PHVWR�1LWUD��Y�NWRURP�EROL�Y\EUDQp�WLHWR�
QDVOHGRYQp�YêVNXPQp�VHJPHQW\��
− SDUN��
− SORFK\��]HOHQH�RE\WQpKR�V~ERUX��VtGOLVNi���
− SORFK\�RNUDMD�GRSUDYQHM�WHSQ\��
− SORFK\�RYSO\YQHQp��SULHP\VHOQêP�REMHNWRP��

3{GQH�Y]RUN\�EROL�RGREUDWp�Y�GYRFK�WHUPtQRFK��
3UYê�RGEHU�±�MHVH���RNWyEHU�Då�QRYHPEHU��Y�U��������Y�FHORP�SURILOH�Y\EUDQêFK�VRQG�

������������P�Då�SR�VXEVWUiW��SUtSDGQH�SRG]HPQ~�YRGX���
'UXKê�RGEHU�±� OHWR��DXJXVW��Y�U�������Y�GYRFK�K�ENDFK���±������Då������P�D������±�

�����Då������P�� �

2]QDþHQLH�YDULDQWRY�D�XPLHVWQHQLH�YêVNXPQêFK�SO{FK��
6��±�SDUN�Y�EOt]NRVWL�3.2��
6��±�NUXKRYê�REMD]G��NRQLHF��âW~URYHM�XOLFH���
6��±�VtGOLVNR�&KUHQRYi��7DWUDQVNi�XOLFD���
6��±�VtGOLVNR�&KUHQRYi�,,,�Y�EOt]NRVWL�KODYQHM�NULåRYDWN\��NRQLHF�9êVWDYQHM�XOLFH���
6��±�VtGOLVNR�&KUHQRYi�,9��=XENRYi�XOLFD���
6��±�YêSDGRYND�QD�%UDWLVODYX�����PHWURY�RG�KODYQHM�FHVW\���
6��±�SDUN�SRG�1LWULDQVN\P�KUDGRP��Y�EOt]NRVWL�P�WYHKR�UDPHQD�ULHN\�1LWU\���
6��±�PHG]L�NRWRO�RX�638�D�HQHUJHWLFNêP�Y\NXURYDFtP�]GURMRP��0D]~WNRX���

9�RGREUDWêFK�Y]RUNiFK�VPH�VWDQRYLOL��
− S{GQX�UHDNFLX�SRWHQFLRPHWULFN\��
− REVDK�&D&2����-DQNRYêP�YiSQRPHURP���
− FHONRYê�REVDK�RUJDQLFNpKR�XKOtND��SRG�D�!XULQD��
− FHONRYê�GXVtN���SRG�D�.MHOGDKOD��
− IUDNþQp�]ORåHQLH�KXPXVRYêFK�OiWRN�VNUiWHQRX�PHWyGRX��.RQRQRYHM�D�%HOþtNRYHM�

��������
− REVDK�YRGRUR]SXVWQêFK�NDWLyQRY�D�DQLyQRY�YR�YRGQRP�YêOXKX��Y�PPRO�NJ���
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9êVOHGN\�D�GLVNXVLD�

9�PRGHORYRP�~]HPt�PHVWD�1LWU\� VD�QD� VOHGRYDQêFK�SORFKiFK�]LVWLO� YêUD]Qê�
]iVDK��XGVNHM�þLQQRVWL��SUHMDYXM~FL�VD�WêP��åH�SRORYLFD�SRVXG]RYDQêFK�SO{FK�VWUDWLOD�
Y� SOQHM� PLHUH� GLDJQRVWLFNp� ]QDN\� QDWXUiOQHKR� S{GQHKR� W\SX�� D� WDN� MH� PRåQp� LFK�
MHGQR]QDþQH� R]QDþL"� ]D� DQWURSRJpQQH��0HG]L� WLHWR� SDWUt� SORFKD� NUXKRYpKR� REMD]GX�
�âW~URYD�XOLFD���QD�VtGOLVNX�&KUHQRYi��7DWUDQVNi�XOLFD���WLHå�QD�NRQFL�9êVWDYQHM�XOLFH�
D�SORFKD�Y�SDUNX�SRG�1LWULDQVN\P�KUDGRP���

3ORFK\�� QD� NWRUêFK� EROL� YR� YlþãHM� PLHUH� ]DFKRYDQp� S{YRGQp� GLDJQRVWLFNp�
KRUL]RQW\�V~��SDUN�Y�EOt]NRVWL�3.2���6��±�IOXYL]HP���VtGOLVNR�&KUHQRYi�=~ENRYD�XOLFD�
�6��±�KQHGR]HP���YêSDGRYND�QD�%UDWLVODYX��6��±�þLHUQLFD��D�SORFKD�PHG]L�NRWRO�RX�D�
PD]XWNRX��6��±�IOXYL]HP�JOHMRYi���6N~PDQp�S{G\�V~�WH[W~UQH�Y�SRYUFKRYêFK�YUVWYiFK�
"DåNp�Då�VWUHGQH�"DåNp��1DMPl�QD�SORFKiFK�YêUD]QH�RYSO\YQHQêFK��XGVNRX�þLQQRV"RX�
MH� Y\VRNê� REVDK� ãWUNX�� QDSU�� QD� SORFKH� NUXKRYpKR� � REMD]GX� �6��� MH� Y�K�ENH������ Då�
�����PHWUD������ãWUNX��QD�VtGOLVNX�&KUHQRYi��6���Y�K�ENH������Då������PHWUD�YLDF�QHå�
�����ãWUNX������
�

7DE������6WDQRYHQp�KRGQRW\�]iNODGQêFK�FKHPLFNêFK�SDUDPHWURY��RGEHU��������
�
6RQGD� +�END��P�� âWUN������ S+�+��� S+�.&O� &D&2������ &R[������ 1W����� &R[�1W�

6�� ������� �� ���� ����� �� ����� ������ ������
� ���������� ����� ���� ����� ���� ����� ������ ������
� ���������� ����� ���� ����� ����� ����� ������ �����
� ���������� ������ ���� ����� ����� ����� ������ �����
6�� �������� ������ ���� ����� ������ ����� ������ �����
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� ���������� �� ����� ����� ����� ����� ������ �����
� ���������� �� ����� ���� ����� ����� ������ �����

�

9ãHWN\� DQDO\]RYDQp� S{GQH� Y]RUN\� ]� RELGYRFK� RGEHURY� VD� Y\]QDþRYDOL�
DONDOLFNRX� UHDNFLRX�� YêQLPNRX� EROD� OHQ� KRGQRWD� NWRU~� VPH� VWDQRYLOL� Y� VRQGH� 6��
�NUXKRYê� REMD]G� �� âW~URYD� XO���� DM� WR� OHQ� Y� SRYUFKRYHM� YUVWYH� �� �� ����� P�� 7RPX�
]RGSRYHGi� L� VNXWRþQRV"�� åH� YR� YãHWNêFK� RVWDWQêFK� S{GQ\FK� Y]RUNiFK� VPH� VWDQRYLOL�
SUtWRPQRV"�NDUERQiWRY�D�WR�Y�ãLURNRP�UR]SlWt�RG�����GR�������7DE���D�����
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7DE�����6WDQRYHQp�KRGQRW\�S+��&D&2���&R[��1W��&R[�1W��&+.�&).��RGEHU��������
�
6RQGD� +�END��P�� S+�+�2� S+�.&O� &D&2����� �&R[���� 1W���� &R[�1W� &+.�&).�

6�� ��������� ����� ����� ���� ����� ������ ������ ������
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�

$NWtYQX�DONDOLWX�REY\NOH�]DSUtþL�XM~�DONDOLFNp�VROL�Y�S{GQRP�UR]WRNX��&D&2���
1D�&2��� 1D+&2�� D� LQp��� �DOãRX� SUtþLQRX� DONDOLW\� P{åX� E\"� SUtWRPQp� YêPHQQp�
NDWLyQ\�VRGtND�QDYLD]DQp�QD�S{GQRP�VRUSþQRP�NRORLGQRP�NRPSOH[H��NWRUp�Y\WYiUDM~�
SRWHQFLiOQX�DONDOLWX��7DE�����

�

7DE�����6XPD� NDWLyQRY� �Y�PPRO�NJ�� D� LFK� MHGQRWOLYp� ]DVW~SHQLH� ]�FHONRYHM� VXP\� �Y�
����
�
9DULDQW� +�END��P�� PPRO�NJ�

NDWLyQRY�
��]�FHONRYHM�VXP\�

� � � &D��� 0J��� 1D�� .�� &D�0J�
6�� ��������� ����� ������ ����� ������ ����� ������
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1D� YãHWNêFK� VN~PDQêFK� SORFKiFK� VPH� SUL� DQDOê]H� YRGQpKR� YêOXKX� ]LVWLOL�
Y\VRNê�REVDK�NDWLyQRY�&D���D�DQLyQRY�+&2�

���2E]YOiã"�Y\VRNê�REVDK�1D��NDWLyQRY�
VPH�VWDQRYLOL�Y�VRQGiFK�6��D�6���ORNDOL]RYDQêFK�QD�VtGOLVNX�&KUHQRYi�SUDYGHSRGREQH�
DNR�G{VOHGRN� LQWHQ]tYQHKR�]LPQpKR�SRV\SX�FLHVW��9�VRQGH�6��VPH�RNUHP�Y\VRNpKR�
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REVDKX� 1D�� NDWLyQRY� VWDQRYLOL� L� Y\VRNp� KRGQRW\� REVDKX� &O���� NêP� Y� ORNDOLWH� 6��
FKORULGRYp�LyQ\�QHEROL�VWDQRYHQp��
�
7DE�����2EVDK�NDWLyQRY�D�DQLyQRY�YR�YRGQRP�YêOXKX������
�
9DULDQW� +�END�Y�P� ��1D�� ��.�� ��&D��� ��0J��� ��&O�� ��&2�

��� �+&2�
��
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6�� ��������� ������� ������� ������� ������� ������� ������� �������
� ���������� ������� ������� ������� ������� ������� ������� �������
6�� ��������� ������� ������� ������� ������� ������� ������� �������
� ���������� ������� ������� ������� ������� �� ������� �������
6�� ��������� ������� ������� ������� ������� ������� ������� �������
� ���������� ������� ������� ������� ������� ������� ������� �������

�
�
=iYHU�

=DVW~SHQLH� NDWLyQRY� D� DQLyQRY� YR� YRGQRP� YêOXKX� QiP� SRXND]XMH� QD�
QHJDWtYQH�GRSDG\�DQWURSLFNpKR�S{VREHQLD�QD�S{G\�Y�RE\WQêFK�VtGODFK��7DE����D�����
9êUD]Qê�GRSDG�Pi�QiVOHGQH�QD�S{GQ\�FKHPL]PXV��I\]LNiOQH�YODVWQRVWL�D�ELRORJLFN~�
DNWLYLWX�� 7DNWR� GHJUDGRYDQp� Då� NRQWDPLQRYDQp� S{G\� VD� Y\]QDþXM~� KRUãtPL�
SRGPLHQNDPL� SUH� YHJHWiFLX� D� Qt]NRX� PXOWLIXQNþQRX� VFKRSQRV"RX� LFK� Y\XåLWLD��
%LRORJLFNi� DNWLYLWD� WêFKWR� S{G� MH� Qt]ND� D� SUHWR� MH� SRWUHEQp� SRXåL"� SUL� ]DNODGDQt�
IXQNþQHM�]HOHQH�RUJDQLFNp�KQRMHQLH��SUDYLGHOQp�]DOLHYDQLH�D�]DWUiY�RYD"�SORFK\�D�WDN�
SULVSLHYD"�NX�VNYDOLW�RYDQLX�åLYRWQpKR�SURVWUHGLD�Y�KXVWRRVtGOHQêFK�FHQWUiFK��
�
/LWHUDW~UD�

-$YD��.��HW�DO���������9\XåLWt�S$G\�]YOiãWQtKR�XUþHQt��,Q��3$GQt�IRQG�ý665��$FDGHPLD�
3UDKD��9HGD�%UDWLVODYD��V�����������

0DWXOD��0���������*HROyJLD�D�åLYRWQp�SURVWUHGLH��2E]RU�%UDWLVODYD�����������
7yWKRYi��9���������2FKUDQD�åLYRWQpKR�SURVWUHGLD��9þHOiU�þ����V������
=DFKDU��'���������9]"DK\�PHG]L�SURVWUHGtP�D�ELRSURGXNFLRX��,Q��9SO\Y�SURVWUHGLD�QD�

I\WRSURGXNFLX��6%6�6$9��%UDWLVODYD��V�������
8UEDQ�$JULFXOWXUH�1RWHV��������2Q�OLQH�RQ�:RUOG�:LGH�:HE�VLQFH�2FWREHU�����������
�
�
.RQWDNW��
GRF��,QJ��$QWRQ�=DXMHF��&6F��
.DWHGUD�SHGROyJLH�D�JHROyJLH�$)�638�Y�1LWUH�
7U��$��+OLQNX���
�������1LWUD�
�
]DXMHF#XQLDJ�VN� �
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3Ð'1(�0,.520<&e7<�$.2�%,2625%(17<�.2929�
9�35Ë52'1é&+�(.26<67e02&+�
�

62,/�0,&520<&(7(6�$6�%,2625%(176�2)�0(7$/6�,1�1$785$/�

(&26<67(06�

�

�$OH[DQGUD�â,02129,ý29È���-DURVODY�â(9&���6LOYHVWHU�,5Ï��
�.DWHGUD�SHGROyJLH�35,)�8.��%UDWLVODYD�
�*HRORJLFNê�~VWDY�35,)�8.��%UDWLVODYD�

�

$EVWUDFW�

5HVXOWV� RI� WKH� DGGLWLRQ� RI� 3E��&G� DQG�+J� WR� WKH�PLFURP\FHWH� VSHFLHV�7ULFKRGHUPD�
YLULGH�VKRZ�ELRVRUSWLRQ�WR�KDYH�RFFXUUHG��7KH�DGGLWLRQ�ZDV�PDGH�ZLWK�WKH�XVH�RI�D�6DERXUDXG�
QXWULHQW�PHGLXP�DGMXVWHG�WR�D�S+� ������������DQG�LQ�WKH�ODERUDWRU\��3E��+J�DQG�&G�PHWDOV�LQ�
WKHLU� VROXEOH� IRUPV� �3E&O��� +J&O��� &G62��� DQG� DW� FRQFHQWUDWLRQV� RI� ����� ���� DQG� ��� SSP�
UHVSHFWLYHO\��ZHUH�DGGHG�VHSDUDWHO\�WR�WKH�PHGLXP��7KH�FXOWLYDWLRQ�WRRN�SODFH�LQ�WKH�GDUN�DW�
ODERUDWRU\�WHPSHUDWXUH�RYHU�D�SHULRG�RI�VHYHQ�ZHHNV��2QFH�FRPSOHWH�WKH�UHVXOWLQJ�P\FHOLXP�
ZDV�GULHG��ZHLJKHG�DQG�VXEMHFWHG�WR�PHWDO�FRQWHQW�DQDO\VLV�E\�$$6��7KH�UHVXOWV�VKRZHG�WKDW�
WKH�RULJLQDO�S+�YDOXH��S+� �������������ZDV�FKDQJHG� LQ�DOO�H[SHULPHQWV� LQ�UDQJH�RI���������
������ 0\FHOLXP� ZDV� HYLGHQW� LQ� WKH� FRQWURO� VDPSOHV� DIWHU� VHYHQ� GD\V�� DQG� VKRZHG� D�
UHPDUNDEOH�VSRUXODWLRQ�E\����GD\V��$W�WKH�VDPH�WLPH��P\FHOLXP�JURZWK�LQ�WKH�PHWDO�VDPSOHV�
ZDV�RQO\�VFDUFH��'HVSLWH�WKH�IDFW�WKDW�WKH�QHJDWLYH�LQIOXHQFH�RI�WKH�PHWDOV�H[SUHVVHG�LWVHOI�E\�
PDFUR�� DQG� PLFURPRUSKRORJLFDO� FKDQJHV� LQ� WKH� P\FHOLXP�� WKH� ZHLJKW� JDLQ� LQ� WKH� GULHG�
P\FHOLXP�ZDV�QRW�UHPDUNDEO\�VXSSUHVVHG�LQ�FRPSDULVRQ�ZLWK�WKH�FRQWURO�VDPSOH��7KH�UHVXOWV�
RI� DQDO\WLFDO� DVVHVVPHQW� RI�3E��+J�DQG�&G�FRQWHQWV� LQ� WKH�P\FHOLXP� VKRZ�GLIIHULQJ�YDOXHV�
ZLWK�GHFUHDVLQJ�IURP�&G�WRZDUGV�3E�DQG�+J��$�VWULFW�FRUUHODWLRQ�EHWZHHQ�WKH�PHWDO�FRQWHQW�
RULJLQDOO\�DSSOLHG�WR�QXWULHQW�PHGLXP�DQG�LWV�FRQWHQW�LQ�WKH�GULHG�P\FHOLXP�PDWWHU�LV�HYLGHQW�
RQO\�LQ�FDVH�RI�&G��,Q�WKH�FDVH�RI�3E�DQG�+J��YDU\LQJ�WKH�LQLWLDO�FRQWHQW�RI�WKH�PHWDO�GLG�QRW�
LQIOXHQFH�WKH�UHVXOWLQJ�FRQWHQW�LQ�GULHG�PDWWHU���
�
�
ÒYRG�

3{GD� DNR� SULURG]HQp� SURVWUHGLH� PLNURRUJDQL]PRY� MH� FKDUDNWHULVWLFNêP�
HNRORJLFNêP�V\VWpPRP�V�DXWRUHJXODþQêPL�PHFKDQL]PDPL��6WDELOQRX�]ORåNRX�NDåGHM�
WHUHVWULFNHM� PLNURELRFHQy]\� V~� S{GQH� PLNURVNRSLFNp� KXE\� ±� PLNURP\FpW\�� ,FK�
SULHPHUQi� DEXQGDQFLD� Y��� J� ]HPLQ\� SUHGVWDYXMH� ������ P� P\FpOLD�� þR� ]RGSRYHGi�
KPRWQRVWL�����������PJ�D�SRYUFKX������������PP���0DUHQGLDN�D�NRO����������6YRMLPL�
UR]PHUPL�WDN�PLNURP\FpW\�PDM~�FKDUDNWHU�NRORLGRY��3RYUFKRYRX�SORFKRX�Y\YROiYDM~�
VRUSþQp� MDY\�� NWRUêPL� VD� åLYLQ\� XFKRYiYDM~� Y�S{GH� D� �QHSRGOLHKDM~� WDN� �DKNR�
Y\PêYDQLX� �âiO\�� ������� 0LNURVNRSLFNp� KXE\� V~� WLHå� ]QiPH� ELRVRUEHQW\� U{]Q\FK�
FKHPLFNêFK�SUYNRY�YUiWDQH�"DåNêFK�NRYRY�D�LQêFK�WR[LFNêFK�SUYNRY��$UQHEUDQGW�HW�
DO��� ������ � .RFLDQRYi�� 6WUHãNR�� ������ /XHI� HW� DO��� ������ 6DJ� HW� DO��� ������
âLPRQRYLþRYi�HW�DO���������=KRX�HW�DO����������5êFKORV"�DGDSWiFLH�SRSXOiFLt�S{GQ\FK�
PLNURP\FpW�VD�YH�PL�SULEOLåXMH�UêFKORVWL�]QHþLVWHQLD�S{G\�DNR�SUtURGQpKR�V\VWpPX��
�
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0DWHULiO�D�PHWyG\�

%LRVRUEFLX� NRYRY� VPH� Y� ODERUDWyUQ\FK� SRGPLHQNDFK� VOHGRYDOL� QD� GUXKX�
PLNURP\FpW\��7ULFKRGHUPD�YLULGH��NWRU~�VPH�NXOWLYRYDOL�Y�����PO�(UOHQPH\HURYêFK�
EDQNiFK� Y�WHNXWRP� åLYQRP� PpGLX� SRG�D� 6DERXUDXGD�� 'R� REMHPX� ��� PO� åLYQpKR�
PpGLD�� NWRUpKR� S+� EROR� XSUDYHQp� SRPRFRX� ���1� D�����1� +&O� QD� ��������� EROL�
SULGiYDQp�NRY\�Y�UR]SXVWQHM�IRUPH�DNR�3E��3E&O����+J��+J&O����&G��&G62����3RXåLOL�
VPH��QDVOHGRYQp��NRQFHQWUiFLH��
3E���+J���&G�� �����SSP��
3E���+J���&G�� �����SSP��
3E���+J���&G�� ������SSP��

7DNWR�XSUDYHQp�D�R�VOHGRYDQp�NRY\�RERKDWHQp�åLYQp�PpGLXP�VPH�QDRþNRYDOL�
VXVSHQ]LRX� VSyU� Y�SRPHUH� ����� .7-�� 6XVSHQ]LX� VSyU� VPH� SULSUDYLOL� ]R� ���G�RYHM�
NXOW~U\� SHVWRYDQHM� QD� ãLNPRP� DJDUH� SRG�D� &]DSHND� D�'R[D�� 1D� RþNRYDQLH� VPH�
SRXåLOL� ��PO� VXVSHQ]LH�� .XOWLYiFLD� GUXKX�7ULFKRGHUPD� YLULGH� SUHELHKDOD� Y�WPH�� SUL�
ODERUDWyUQHM� WHSORWH�SR�GREX���WêåG�RY��NHG\�ERO�SRNXV�XNRQþHQê��9�åLYQRP�PpGLX�
VPH� RSlWRYQH� VWDQRYLOL� S+�� 9\WYRUHQp� P\FpOLXP� GUXKX� 7ULFKRGHUPD� YLULGH� VPH�
SUHILOWURYDOL�� SUHP\OL� UHGHVWLORYDQRX� YRGRX� D� Y\VXãLOL� GR� NRQãWDQWQHM� KPRWQRVWL� SUL�
WHSORWH�GR���R�&��0\FpOLXP�VPH�RGYiåLOL�D�VWDQRYLOL�PQRåVWYR�QDVRUERYDQpKR�NRYX��
3RURYQiYDOL� VPH� MHGQDN� KPRWQRV"� P\FpOLD� D�SRN~VLOL� VPH� VD� DM� R�NYDQWLILNiFLX�
SUYNRY� ELRVRUEFLH� DQDO\WLFNêP� VWDQRYHQtP� REVDKX� 3E�� +J� D�&G� Y�P\FpOLX�
PLNURVNRSLFNHM� KXE\�� $QDO\WLFNpPX� VWDQRYHQLX� NRYRY� PHWyGRX� $$6� �RGG��
$QDO\WLFNHM� FKpPLH� *HRORJLFNpKR� ~VWDYX� 35,)� 8.� ±� ,QJ�� 9�� 6WUHãNR�� 3K'���
SUHGFKiG]DO� UR]NODG�P\FpOLD� Y�DXWRNOiYRFK� SUL� WHSORWH� ���R� &� SRþDV� �� KRG�� Y���PO�
NRQFHQWURYDQHM�+12���3R�RFKODGHQt�VD�UR]WRN�NYDQWLWDWtYQH�SUHQLHVRO�GR�WHIORQRYpKR�
NHOtPNX�� NGH� SR� SULGDQt� �� PO� +)� SUHEHKOR� RGSDUHQLH� GR� VXFKD�� 3R� SULGDQt� �� PO�
QDVêWHQpKR�UR]WRNX�+�%2��D�����PO�+12��VPH�RGSDURYDQLH�GR�VXFKD�]RSDNRYDOL��3R�
SULGDQt���PO�UHGHVWLORYDQHM�+�2�D�����PO�+12��SUHEHKOR�GLJHURYDQLH�RGSDUNX���KRG��
7DNWR� ]tVNDQê� SRGLHO� VPH� SUHQLHVOL� GR� RGPHUN\� R�REMHPH� ��� PO� QD� VWDQRYHQLH��
9ãHWN\� SRNXV\� VPH� URELOL� Y�WURFK� RSDNRYDQLDFK�� 9R� Y\KRGQRWHQt� XYiG]DPH�
SULHPHUQp�KRGQRW\��
�
9êVOHGN\�D�GLVNXVLD�

5RG�7ULFKRGHUPD�SR�SUYê�UD]�SRStVDO�3HUVRQ�Y�U��������'QHV�LGHQWLILNXMHPH���
GUXKRY� WRKWR� URGX��]�NWRUêFK� MH�GUXK�7ULFKRGHUPD�YLULGH�NR]PRSROLWQê�SUHGVWDYLWH��
S{GQ\FK� PLNURP\FpW� Y\VN\WXM~FL� VD� RNUHP� S{G\� Y� U{]Q\FK� LQêFK� ELRWRSRFK� D�
�HNRWRSRFK� �)UDQNRYi�� âLPRQRYLþRYi�� ����D�E�� )UDQNRYi� D�NRO��� ������ 6LPPRQV��
&URZ�� ������ âLPRQRYLþRYi�� )UDQNRYi�� ������ V� YH�PL� ãLURNRX� DPSOLW~GRX� S+�
SURVWUHGLD�RG�����GR������

9êFKRG]RX�KRGQRWRX�S+� ���������� VPH� VD�FKFHOL�SULEOtåL"� DFLGLILNRYDQêP�
S{GDP�QD�6ORYHQVNX��3R�XNRQþHQt�SRNXVX�VPH�RSlWRYQH�VWDQRYRYDOL�S+�åLYQHM�S{G\�
�2EU�� ���� 9�SRURYQDQt� V�YêFKRG]RX� KRGQRWRX� S+�  � ���� YR� YãHWNêFK� YDULDQWRFK�
YUiWDQH�NRQWURO\�VD�WiWR�KRGQRWD�YH�PL�YêUD]QH�]PHQLOD�]�N\VOHM�QD�]iVDGLW~��RG������
GR�������D�WR�YR�YãHWNêFK�Y]RUNiFK�YUiWDQH�NRQWURO\��+RGQRW\�S+�Y]UiVWOL��R������W�M��
�����NUiW�� Då� R������ �W�M�� �����NUiW��� .�SRGREQêP� ]iYHURP� GRVSHOL� DM� LQt� DXWRUL�
�*KDULHE� HW� DO��� ������� NWRUt� SUDFRYDOL� QDSU�� V�URGRP� )XVDULXP� VS�� D� ]D]QDPHQDOL�
~SUDYX� S+� åLYQpKR�PpGLD� ]� KRGQRW\� ���� QD� �����1D� GUXKHM� VWUDQH�� DN� SRXåLOL� GUXK�
3HQLFLOOLXP�FLWULQXP��KRGQRWD�S+�SRNOHVOD�YH�PL�YêUD]QH�]�����Då�QD������=QDPHQi�
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WR��åH�WHVWRYDQi�NXOW~UD�PLNURVNRSLFNêFK�K~E��W�M��7ULFKRGHUPD�YLULGH��)XVDULXP�VS���
3HQLFLOOLXP� FLWULQXP� SURGXNXMH� GR� åLYQpKR� PpGLD� OiWNX�� UHVS�� PHWDEROLW�� NWRUê�
QiVOHGQH�RYSO\YQt��S+�PpGLD��
�

2EU�����3ULHPHUQp�KRGQRW\�S+�åLYQpKR�PpGLD�SR�XNRQþHQt�SRNXVX��
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���

�

. 3E� 3E� 3E� +J� +J� +J� &G� &G� &G�

6OHGRYDQp�NRY\

S+

�

9\VYHWOLYN\��
�
.� �NRQWUROQi�Y]RUND���
3E���+J���&G�� �����SSP�
3E���+J���&G�� �����SSP�
3E���+J���&G�� ������SSP�

�

9�NRQWUROQêFK�Y]RUNiFK��W�M��EH]�SULGDQpKR�NRYX��VD�P\FpOLXP�PLNURVNRSLFNHM�
KXE\� 7ULFKRGHUPD� YLULGH� ]DþDOR� Y\WYiUD"� Xå� NRQFRP� SUYpKR� WêåG�D�� 9êUD]Q~�
VSRUXOiFLX� NXOW~U\� YãDN� EROR� PRåQp� Y� WêFKWR� Y]RUNiFK� VOHGRYD"� Då� SR� ��� G�RFK��
9�WRP�LVWRP�REGREt�YR�Y]RUNiFK�RERKDWHQêFK�NRYRP��3E����&G����D�+J�����ERO�QiUDVW�
P\FpOLD�D�MHKR�VSRUXOiFLD�OHQ�VSRUDGLFNi����

1HJDWtYQ\� YSO\Y� VOHGRYDQêFK� NRYRY� VD� Y�SRURYQDQt� V�NRQWURORX� SUHMDYLO�
SRVWXSQRX� ]PHQRX� PDNURPRUIRORJLFNêFK� D� PLNURPRUIRORJLFNêFK� ]QDNRY� X�GUXKX�
7ULFKRGHUPD� YLULGH�� W�M�� RG� WDNPHU� QH]PHQHQpKR� P\FpOLD� V�GREURX� VSRUXOiFLRX�
D�YêUD]QRX�SLJPHQWiFLRX��3E���SR�Y\WYRUHQLH�ULHGNHKR�Y]GXãQpKR�P\FpOLD�VR�VODERX�
VSRUXOiFLRX��&G��Då�SR�YH�PL�ULHGNH�P\FpOLXP��NGH�EROD�VSRUXOiFLD�PLQLPiOQD��+J��
�âHYF�� âLPRQRYLþRYi�� ������� 1DSULHN� WêPWR� QHJDWtYQ\P� ]PHQiP� YãDN� KPRWQRV"�
VXãLQ\� P\FpOLD� Y�SRURYQDQt� V�NRQWURORX� QHEROD� YêUD]QH� SRWODþHQi� �2EU�� ���� 3UiYH�
QDRSDN��NRY�SULGDQê�Y�PQRåVWYH�����SSP��3E��+J��&G���DNR�YêUD]Qê�VWUHVRYê�IDNWRU��
Y\YRODO�YêUD]Qê��QiUDVW�ELRPDV\�P\FpOLD�Y�SRURYQDQt�V�QLåãtPL�NRQFHQWUiFLDPL�NRYX��
W�M������SSP��3E��+J��&G���D����SSP��3E��+J��&G����

$QDO\WLFNp� YêVOHGN\� VWDQRYHQLD� REVDKX� 3E�� +J� D�&G� Y�VXãLQH� P\FpOLD�
PLNURVNRSLFNHM�KXE\�GUXKX�7ULFKRGHUPD�YLULGH��PHWyGRX�$$6�V~�UR]GLHOQH��2EU������
2EVDK\� MHGQRWOLYêFK�NRYRY�NOHVDM~� RG�&G�N�3E� D�+J�� -HGQR]QDþQi�NRUHOiFLD�PHG]L�
REVDKRP�NRYX�DSOLNRYDQpKR�GR�åLYQpKR�PpGLD�D�REVDKRP�NRYX�Y�VXãLQH�P\FpOLD�VD�
XNi]DOD�OHQ�X�&G��3UL�3E�D�+J�U{]QH�REVDK\�WêFKWR�NRYRY���SRGVWDWQH�QHRYSO\YQLOL�LFK�
REVDK\�Y�VXãLQH�P\FpOLD��
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.� �NRQWUROQi�Y]RUND��
3E���+J���&G�� �����SSP�
3E���+J���&G�� �����SSP�
3E���+J���&G�� ������SSP�
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�
.3E��.+J��.&G� �PQRåVWYR�VRUERYDQpKR�NRYX�Y�NRQWUROQHM�Y]RUNH�
3E���� �PQRåVWYR�NRYX�]�SURVWUHGLD�RERKDWHQpKR�R�3E�
+J���� �PQRåVWYR�NRYX�]�SURVWUHGLD�RERKDWHQpKR�R�+J�
&G����� �PQRåVWYR�NRYX��]�SURVWUHGLD�RERKDWHQpKR�R�&G�
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=iYHU�

0QRåVWYR� NRYRY� VWDQRYHQêFK� Y�VXãLQH� PLNURP\FpW� MH� RYSO\Y�RYDQp�
YLDFHUêPL�IDNWRUPL��
− UR]GLHOQRX��SULURG]HQRX�VFKRSQRV"RX�ELRVRUEFLH�3E��+J�D�&G�PLNURP\FpW\�GUXKX�

7ULFKRGHUPD�YLULGH��
− SURGXNFLRX�PHWDEROLWRY�DONDOLFNHM�SRYDK\��NWRUp�VS{VREXM~�QLHOHQ�]PHQX�KRGQ{W�

S+� VXEVWUiWX�� DOH� P{åX� WLHå� V�WêPLWR� NRYPL� Y\WYiUD"� U{]QH� ]O~þHQLQ\� DOHER�
NRPSOH[\�U{]QHM�UR]SXVWQRVWL��NWRUp�P{åX�QiVOHGQH�RYSO\YQL"�SULHEHK�ELRVRUEFLH��

− VDPRWQi� JOXNy]D� DNR� ]ORåND� VXEVWUiWX� Y� UR]PHG]t� KRGQ{W� S+����� WYRUt� V�3E��+J�
D�&G� NRPSOH[\� �%DEþDQ�� âHYF�� ������ ������ ������ R�U{]QHM� UR]SXVWQRVWL�� NWRUp�
P{åX�WLHå�RYSO\YQL"�ELRVRUEFLX�WêFKWR�NRYRY�X�GUXKX�7ULFKRGHUPD�YLULGH��

3UH]HQWRYDQp�YêVOHGN\�SRXND]XM~�QD�LFK�Yê]QDP�MHGQDN�Y�REODVWL�SHGROyJLH��
DOH� DM� QD� PRåQRVWL� Y\XåLWLD� PLNURVNRSLFNêFK� K~E� DNR� SULURG]HQêFK� ELRVRUEHQWRY�
NRYRY� Y�U{]Q\FK� V\VWpPRFK�� %XGH� QXWQp� SRNUDþRYD"� Y�H[SHULPHQWRFK� MHGQDN� VR�
]DPHUDQtP� QD� GHWHNFLX� D�LGHQWLILNiFLX�PHWDEROLWX� SURGXNRYDQpKR�PLNURVNRSLFNêPL�
KXEDPL��QD� VOHGRYDQLH��DOãtFK�ELRWLFNêFK�D�DELRWLFNêFK� IDNWRURY��NWRUp�YSOêYDM~�QD�
SULHEHK� ELRVRUEFLH� NRYRY� PLNURVNRSLFNêPL� KXEDPL�� 3UHGSRNODGiPH� WLHå� PRåQRV"�
YDULDELOLW\�ELRVRUEFLH�Y�]iYLVORVWL�RG��LQpKR�URGX��UHVS��GUXKX�PLNURVNRSLFNêFK�K~E��
�
/LWHUDW~UD�

$UQHEUDQGW�� .��� %DDWK�� (��� 1RUGJUHQ�� $��� ������ &RSSHU� WROHUDQFH� RI� PLFURVFRSLF�
IXQJJL� LVRODWHG�IURP�SROOXWHG�DQG�XQSROOXWHG�IRUHVW�VRLO��0\FRORJLD���������
�����

%DEþDQ�� -���âHYF�� -��� ������0HUFXU\� �+J� ,,�� LQ� V\VWHPV�ZLWK�QDWXUDO�RUJDQLF�PDWWHU��
(NROyJLD��%UDWLVODYD�����������±������

%DEþDQ��-���âHYF��-���������/HDG��3E�,,��LQ�V\VWHPV�ZLWK�RUJDQLF�FRPSRXQGV��(NROyJLD�
�%UDWLVODYD�����������±������

%DEþDQ�� -��� âHYF�� -��� ������ &DGPLXP� �&G� ,,�� LQ� V\VWHPV� ZLWK� RUJDQLF� FRPSRXQGV��
(NROyJLD��%UDWLVODYD�����������±������

)UDQNRYi��(���âLPRQRYLþRYi��$�������D��9ê]QDP�P\FHWLFNêFK�GHãWUXHQWRY�Y�SURFHVH�
ELRGHJUDGiFLH� NRPXQiOQ\FK�RGSDGRY�� ,Q��)HþNR��3�� �HG����5HF\NODFH�RGSDGX�
,,,��9â%�78�2VWUDYD��������

)UDQNRYi��(���âLPRQRYLþRYi��$�������E��9êVN\W�PLNURP\FpWRY�Y�åLYRWQRP�SURVWUHGt�
VR� ]UHWH�RP� QD� ]GUDYRWQp� UL]LNi�� ,Q�� 0LNXOD�� ,��� 0DW�MX�� -��� 3LOLSþLQHF�� (���
7NiþLNRYi�� ��� �HGV���� $NWXiOQH� SUREOpP\� PLNURELROyJLH� D�LPXQROyJLH�� %XOO��
þVO��VSRO��PLNURELRO���.RãLFH�����������

)UDQNRYi�� (��� âLPRQRYLþRYi�� $��� %DFLJiORYi�� .��� ������ 0LNURVNRSLFNp� KXE\�
L]RORYDQp� ]�GHSR]LWRY� 6ORYHQVNpKR� QiURGQpKR�P~]HD� Y�0DUWLQH�� %XOO�� 6ORY��
6SRORþQ���%UDWLVODYD�������������

*KDULHE�� 0�0��� .LHUDQV�� 0��� *DGG�� *�0��� ������ 7UDQVIRUPDWLRQ� DQG� WROHUDQFH� RI�
WHOOXULWH� E\� ILODPHQWRXV� IXQJL�� DFFXPXODWLRQ�� UHGXFWLRQ�� DQG� YRODWLOL]DWLRQ��
0\FRO��5HV����������������

.RFLDQRYi�� 0��� 6WUHãNR�� 9��� ������ $EXQGDQFLD� S{GQ\FK� PLNURVNRSLFNêFK� K~E�
RYSO\YQHQi� DFLGLILNiFLRX�� ,Q�� �XJRYi�� 2��� 9L]iURYi�� *�� �HGV���� ���
PHG]LQiURGQê�VHPLQiU�äLYRW�Y�S{GH��%UDWLVODYD�����������

/XHI�� (��� 3UH\�� 7��� .XELFHN�� &K�� 3��� ������ %LRVRUSWLRQ� RI� ]LQF� E\� IXQJDO� P\FHOLDO�
ZDVWHV��$SS��0LFURELRO��%LRWHFKQRO���������������



� ���

0DUHQGLDN��'���.RSþDQRYi������/HLWJHE��6���������3R�QRKRVSRGiUVND�PLNURELROyJLD��
3UtURGD��%UDWLVODYD�����V���

6DJ�� <��� .D\D�� $��� .XWVDO�� 7��� ������ 6KRUW� FRQWULEXWLRQ�� /HDG�� FRSSHU� DQG� ]LQF�
ELRVRUSWLRQ� IURP� ELFRPSRQHQW� V\VWHPV� PRGHOOHG� E\� HPSLULFDO� )UHXQGOLFK�
LVRWKHUP��$SS��0LFURELRO��	�%LRWHFKQRO������������������

6LPPRQV�� 5�%��� &URZ�� 6�$��� ������ )XQJDO� FRORQL]DWLRQ� RI� DLU� ILOWHUV� IRU� XVH� LQ�
KHDWLQJ�� YHQWLODWLQJ�� DQG�DLU� FRQGLWLRQLQJ� �+9$&�� V\VWHP�� -�� ,QG��0LFURELRO��
�����������

âiO\��5���������3{GD�]iNODG�OHVQHM�SURGXNFLH��3UtURGD�%UDWLVODYD������V��
âHYF�� -��� âLPRQRYLþRYi�� $��� ������ 0LNURVNRSLFNp� KXE\� URGX� 7ULFKRGHUPD� DNR�

ELRVRUEHQW\� "DåNêFK� NRYR�� ,Q�� +XViU�� 0�� �HG���� 0HG]LQiURGQi� NRQIHUHQFLD�
2GSDG\�������6SLãVNi�1RYi�9HV�����������

âLPRQRYLþRYi��$���)UDQNRYi��(���������0LNURVNRSLFNp�KXE\�DNR�LQYi]QH�RUJDQL]P\��
,Q�� $QWRQLFNi�� %��� +XViU�� 0�� �HGV��� =ERUQtN� UHIHUiWRY� ]�PHG]�� NRQIHUHQFLH�
2GSDG\�������6SLãVNi�1RYi�9HV�����������

âLPRQRYLþRYi��$���)RUJiþ��-���6WUHãNR��9���������.RQFHQWUiFLH�WR[LFNêFK�SUYNRY��&G��
&X��0Q�� 3E�� =Q� D�+J�� Y�P\FpOLX�PLNURP\FpW�� ,Q���XJRYi��2���9L]iURYi��*��
�HGV�������PHG]LQiURGQê�VHPLQiU�äLYRW�Y�S{GH��%UDWLVODYD����������

=KRX�� -�� /��� .LII�� 5�� -��� ������ 7KH� XSWDNH� RI� FRSSHU� IURP� DTXDHRXV� VROXWLRQ� E\�
LPPRELOL]HG�IXQJDO�ELRPDVV��-��&KHP��7HFK��%LRWHFKQRO���������������

�
3UiFD�MH�V~þDV"RX�JUDQWRYHM�~ORK\�9(*$�����������D�������������

�

.RQWDNW��

51'U��$OH[DQGUD�âLPRQRYLþRYi�&6F��
.DWHGUD�SHGROyJLH�35,)�8.�
0O\QVNi�GROLQD�%��
�������%UDWLVODYD�
�
51'U��-DURVODY�âHYF�3K'��
*HRORJLFNê�~VWDY�35,)�8.�
0O\QVNi�GROLQD�*�
�������%UDWLVODYD�
�
51'U��6LOYHVWHU�,Uy�3K'��
*HRORJLFNê�~VWDY�35,)�8.�
0O\QVNi�GROLQD�*�
�������%UDWLVODYD�
�

�

�

�

�

�

�

�
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93/<9�.217$0,1È&,(�2578!28�1$�9<%5$1e�
%,2/2*,&.e�9/$671267,�3Ð'�

$1�,1)/8(1&(�2)�0(5&85<�&217$0,1$7,21�21�6(/(&7('�
%,2/2*,&$/�62,/�3523(57,(6�

�

/LEXãD�0$7Òâ.29È��-iQ�92-7Èâ�

9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\��%UDWLVODYD�
�

$EVWUDFW�

%LRORJLFDO�SURSHUWLHV�RI�VRLOV�FRXOG�EH�FRQVLGHUHG�DV�WKH�PRVW�VHQVLWLYH�SDUDPHWHUV�IRU�
WKH�VRLO�K\JLHQH��)RXU�VLWHV�IRU�HYDOXDWLRQ�E\�PHUFXU\�SROOXWHG�VRLOV�ZHUH�LQYHVWLJDWHG��7KH\�
ZHUH�FKRVHQ�LQ�WKH�WHUULWRU\�RI�&HQWUDO�6SLã���FORVH�WR�WKH�YLOODJH�0DUNXãRYFH�QHDU�5XG�DQ\�
VLWH� ZKLFK� ZDV� KHDYLO\� ORDGHG� E\� PHUFXU\� LPLVVLRQV� EHIRUH� ������ 7KH� OHYHO� RI� +J�
FRQWDPLQDWLRQ� ZDV� LQ� UDQJH� ����� �� ����� PJ�NJ���� 3UHOLPLQDU\� UHVXOWV� VKRZ� WKDW� PHUFXU\�
FRPSRXQGV� SUHVHQW� LQ� WKH� VRLO� LQKLELWHG� &2�� HYDOXDWLRQ� DQG� PLFURELDO� ELRPDVV� FRQWHVW��
'HFUHDVLQJ�DFWLYLW\�RI�WKH�GHK\GURJHQDVH�ZDV�QRW�FRQILUPHG��EXW�WKLV�LV�D�PDQQHU�VROXWLRQ�IRU�
QH[W�LQYHVWLJDWLRQ�LQ�WKLV�EUDQFK��

�

�

ÒYRG�

1iVOHGN\� ]QHþLVWHQLD� VD� LGHQWLILNXM~� Y� ]PHQiFK� I\]LNiOQ\FK�� FKHPLFNêFK� D�
ELRORJLFNêFK�YODVWQRVWt�S{G�D�VXPiUQH�QD�LFK�SURGXNþQêFK�D�HNRORJLFNêFK�IXQNFLiFK��
'{OHåLWp� MH� QiMV"� UHSUH]HQWDWtYQH� ~GDMH� R� S{GH�� NWRUp� E\� WLHWR� ]PHQ\� V~KUQQH�
LGHQWLILNRYDOL��8ND]XMH�VD��åH�Y\EUDQp�ELRORJLFNp�YODVWQRVWL�P{åX�PD"� W~WR�DPEtFLX��
&LH�RP� ULHãHQLD� MH� FKDUDNWHUL]RYD"� ELRORJLFNp� YODVWQRVWL� S{G� QD� SHGRJHRFKHPLFN\�
NRQWDPLQRYDQêFK� S{GDFK� VWUHGQpKR� 6SLãD�� RYHUL"� GRSDG� NRQWDPLQiFLH� QD� ]PHQ\�
Y�ELRORJLFNêFK�YODVWQRVWLDFK�DNR�LGHQWLILNiWRURY�]QHþLVWHQLD�D�SRãNRGHQLD�S{G���

2VRELWQp�SRVWDYHQLH�PHG]L�"DåNêPL�NRYPL�]DXMtPD�RUWX"��2UWX"�Y�SUtURGQRP�
SURVWUHGt�P{åH�Y\VWXSRYD"�Y�U{]Q\FK�IRUPiFK��RG�NWRUêFK�]iYLVt�MHM�ELRDNXPXOiFLD�L�
~þLQN\�QD�SURVWUHGLH��

1DMG{OHåLWHMãLH�IRUP\�Y\VWXSRYDQLD�RUWXWL�Y�SURVWUHGt�V~��

∗ HOHPHQWiUQD� RUWX"� �+J��� �� MH� FKDUDNWHUL]RYDQi� Y\VRNRX� SUFKDYRV"RX� D� Qt]NRX�
UR]SXVWQRV"RX�YR�YRGQRP�SURVWUHGt��

∗ GYRMPRFQi�DQRUJDQLFNi�IRUPD�RUWXWL��+J������FKDUDNWHUL]RYDQi�Y\VRNRX�DILQLWRX�N�
PQRKêP� RUJDQLFNêP� D� DQRUJDQLFNêP� OLJDQGRP�� QDMPl� DN� REVDKXM~� VtUX�
YR�IXQNþQHM�VNXSLQH��

∗ PHW\ORUWX"� �&+�+J
��� �� NWRUi� MH� Y\VRNR�SHU]LVWHQWQi� Y� SURVWUHGt�� UêFKOR� VD�P{åH�

DNXPXORYD"� Y�RUJDQLFNHM� KPRWH�� DOH� OHQ� YH�PL� SRPDO\� VD� RGE~UDYD� ]R� åLYêFK�
RUJDQL]PRY��

�
�
�
�
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0DWHULiO�D�PHWyG\�

=iXMPRYp� ~]HPLH� VD� QDFKiG]D� QD� VHYHUQêFK� VYDKRFK�9RORYVNêFK� YUFKRY� Y�
þDVWL� SUHFKRGX� GR� +RUQiGVNHM� NRWOLQ\� QD� Y\~VWHQt� KOERNHM� D� ~]NHM� GROLQ\�
5XG�DQVNpKR� SRWRND�� RULHQWRYDQHM� Y� VPHUH� -9�6=�� .OLPDWLFNp� SRPHU\� V~�
RYSO\Y�RYDQp� LFK� SRORKRX� QD� GQH� NRWOLQ\� D� SUtWRPQRV"RX� KRUVWYD� 9RORYVNêFK�
YUFKRY��+ODYQê�SRGLHO�QD�]QHþLVWHQt�RY]GXãLD�PDOL�äHOH]RUXGQp�EDQH�Q��S��5XG�DQ\�D�
.RYRKXW\�Q��S��.URPSDFK\��3UHGPHW�YêVNXPX� MH�Y\PHG]HQê�NDWDVWUiOQ\P�~]HPtP�
0DUNXãRYFH��0DWHMRYFH�D�3RUiþ��

9êVNXP�ELRORJLFNêFK�YODVWQRVWt�S{G�VPH�]DþDOL�Y�RNWyEUL�������3{GQH�Y]RUN\�
QD��VOHGRYDQLH�ELRORJLFNêFK�DNWLYtW�EROL�RGREUDWp�]�RUQLFH�]�K�EN\���Då����FP��

1D� ]iNODGH� SULHEHKX� ]D"DåHQLD� SUHGPHWQpKR� ~]HPLD� RUWX"RX� EROL� Y\EUDQp�
ãW\UL�RGEHURYp�PLHVWD�V� U{]Q\P�VWXS�RP�]D"DåHQLD��2GEHU�Y]RULHN�ERO�XVNXWRþQHQê�
�����������D������������7DE������

�

7DE�����=yQD�]QHþLVWHQLD�+J��

�
=yQ\� 6RQGD� +J��PJ�NJ��
��]yQD� %LR$��� ������
��]yQD� %LR$��� ������
��]yQD� %LR$��� �������
��]yQD� %LR$��� �������

�

%LRORJLFNp�D�DQDO\WLFNp�VSUDFRYDQLH�Y]RULHN�

∗ VWDQRYHQLH�WRWiOQHKR�REVDKX�"DåNêFK�NRYRY�Y�NXOWLYRYDQHM�Y]RUNH�
∗ VWDQRYHQLH�S{GQHM�UHDNFLH�
∗ VWDQRYHQLH�&R[�
∗ VWDQRYHQLH�YOKNRVWL�
∗ VWDQRYHQLH�ELRORJLFNHM�DNWLYLW\�
∗ VWDQRYHQLH�FHONRYHM�ELRPDV\�PLNURRUJDQL]PRY�
∗ VWDQRYHQLH�GHK\GURJHQi]QHM�DNWLYLW\�PLNURRUJDQL]PRY�
∗ VWDQRYHQLH�DPRQL]iFLH�D�QLWULILNiFLH�
∗ VWDQRYHQLH�FHONRYpKR�GXVtND�
∗ VWDQRYHQLH� SRþWX� PLNURRUJDQL]PRY� �SVHXGRPRQiG\�� GXVtN� IL[XM~FH� EDNWpULH��

FHOXORO\WLFNp�EDNWpULH��DNWLQRP\FpW\��YOiNQLWp�KXE\��ROLJRWURIQp�EDNWpULH��WRWiOQH�D�
VSRUXOXM~FH�EDNWpULH���

�
9êVOHGN\�D�GLVNXVLD�

9]RUN\�S{G�EROL�RGREUDWp�]�SR�QRKRVSRGiUVN\FK�S{G��NGH�~URYH��]QHþLVWHQLD�
RUWX"RX�VD�SRK\EXMH�RG�KRGQRW\�QD�~URYQL�$�OLPLWX������PJ�NJ����SR�&�OLPLW��KRGQRW\�
QDG����PJ�NJ�����7DE�����

1D� REUi]NRFK� ��� ��� �� D� �� MH� ]Qi]RUQHQi� ELRORJLFNi� DNWLYLWD� Y\MDGUHQi� DNR�
SURGXNFLD�&2��Y�PJ�NJ

���SR����KRGLQiFK�LQNXEiFLH��
�
�
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�

5HVSLUDþQi�DNWLYLWD��SUL�U{]QRP�VWXSQL�]D"DåHQLD�+J�Y]K�DGRP�QD�

REVDK�RUJDQLFNHM�KPRW\��&R[��������������

���

���

���

����

�����

%LR$�� %LR$�� %LR$�� %LR$��

3URGXNFLD�&2��Y�PJ���J�S{G\�]D����KRGtQ�������[1��

3URGXNFLD�&2��PJ���J�&R[�]D����KRGtQ

+J��PJ�NJ�

�
�
�

2EU�����
�

5HVSLUDþQi�DNWLYLWD��SUL�U{]QRP�VWXSQL�]D"DåHQLD�+J�Y]K�DGRP�QD�

REVDK�RUJDQLFNHM�KPRW\��&R[�������������

���

���

���

����

�����

%LR$�� %LR$�� %LR$�� %LR$��

3URGXNFLD�&2��Y�PJ���J�S{G\�]D����KRGtQ�������[1��

3URGXNFLD�&2��PJ���J�&R[�]D����KRGtQ

+J��PJ�NJ�

�
�
�

�
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5HVSLUDþQi�DNWLYLWD��Y]K�DGRP�QD�REVDK�RUJDQLFNHM�KPRW\��&R[��

������������

���

����

�����

%LR$�� %LR$�� %LR$�� %LR$��

3URGXNFLD�&2��Y�PJ���J�S{G\�]D����KRGtQ�������[1��

3URGXNFLD�&2��PJ���J�&R[�]D����KRGtQ

�PJ�&2��]D����KRGtQ������[1��

�PJ�&2������J�&R[��]D����KRGtQ�

��

�
2EU����

5HVSLUDþQi�DNWLYLWD��Y]K�DGRP�QD�REVDK�RUJDQLFNHM�KPRW\��&R[��

�����������

���

����

�����

%LR$�� %LR$�� %LR$�� %LR$��

3URGXNFLD�&2��Y�PJ���J�S{G\�]D����KRGtQ�������[1��

3URGXNFLD�&2��PJ���J�&R[�]D����KRGtQ

�PJ�&2��]D����KRGtQ������[1��

�PJ�&2������J�&R[��]D����KRGtQ�

�
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9R� YêVOHGNRFK� VD� SUHMDYXMH� YSO\Y� ]D"DåHQLD� RUWX"RX� QD�WLHWR� UHVSLUDþQp�
SURFHV\�� 3UH� OHSãLH� SRV~GHQLH� YSO\YX� ]QHþLVWHQLD� VPH� KRGQRWX� SURGXNFLH� &2��
Y\MDGULOL�QD�HNYLYDOHQWQp�PQRåVWYR�&R[��

3RGREQê�VS{VRE�Y\KRGQRWHQLD�VPH�SRXåLOL�SUL�PLNURELiOQHM�ELRPDVH��2EU����D�
����%LRPDVD�PLNURRUJDQL]PRY� MH� SUHSRþtWDQi� QD�&R[�� þR� YêVWLåQHMãLH� FKDUDNWHUL]XMH�
YSO\Y�]QHþLVWHQLD�S{G�QD�DNWLYLW\�PLNURRUJDQL]PRY��

2EU�����

0LNURELiOQD�ELRPDVD��SUL�U{]QRP�VWXSQL�]D"DåHQLD�+J

Y]K�DGRP�QD�REVDK�RUJDQLFNHM�KPRW\��&R[��������������

���

���

����

�����

������

%LR$�� %LR$�� %LR$�� %LR$��

%LRPDVD�Y�PLNURJUDPRFK����J�S{G\�]D����KRGtQ

2EVDK�ELRPDV\�PJ���J�&R[�]D����KRGtQ

+J��PJ�NJ�

�

2EU�����

0LNURELiOQD�ELRPDVD��SUL�U{]QRP�VWXSQL�]D"DåHQLD�+J

Y]K�DGRP�QD�REVDK�RUJDQLFNHM�KPRW\��&R[�������������
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����

�����

������

%LR$�� %LR$�� %LR$�� %LR$��

%LRPDVD�Y�PLNURJUDPRFK����J�S{G\�]D����KRGtQ

2EVDK�ELRPDV\�PJ���J�&R[�]D����KRGtQ

+J��PJ�NJ�
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9� OLWHUDW~UH� V~� SXEOLNRYDQp� ~GDMH�� Y� NWRUêFK� VD� XYiG]D� YSO\Y� NRQWDPLQiFLH�
QD�HQ]\PDWLFNp� DNWLYLW\�� -HGQêP� ]�HQ]êPRY�� NWRUp� YH�PL� FLWOLYR� UHDJXM~� QD�
]QHþLVWHQLH� MH�GHK\GURJHQi]D��1DPL�]LVWHQp�~GDMH�YãDN�SUL�]QHþLVWHQt�RUWX"RX�]DWLD��
WLHWR�]LVWHQLD�QHSRWYUGLOL���2EU����D�����
�

2EU�����
�

$NWLYLWD�GHK\GURJHQi]\��SUL�U{]QRP�VWXSQL�]D"DåHQLD�+J�
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1LWULILNDþQp� SURFHV\� SDWULD� PHG]L� YH�PL� FLWOLYp� ELRORJLFNp� SURFHV\� Y� S{GH��

9SO\Y� ]QHþLVWHQLD� S{G\� RUWX"RX� VPH� ]DWLD�� QH]LVWLOL� �þDVRYR� ]DWLD�� PiOR�
Y\KRGQRWHQêFK�RGEHURY���
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3{GQH�PLNURRUJDQL]P\� VD� MDYLD� DNR� FLWOLYê� LQGLNiWRU� ]QHþLVWHQLD�S{G��3RG�D�
QDãLFK� SUHGFKiG]DM~FLFK� ]LVWHQt� SRþW\� YR�QH� åLM~FLFK�� GXVtN� IL[XM~FLFK� EDNWpULt� VD�
]QLåXM~�Y�S{GDFK�]QHþLVWHQêFK�"DåNêPL�NRYPL��3RGREQH�DM�SRþW\�YOiNQLWêFK�K~E�EROL�
YêUD]QH�QDMY\ããLH�Y�þLVWêFK�S{GDFK��SVHXGRPRQiG\�D�VSRUXOXM~FH�EDNWpULH�SUHXNi]DOL�
URYQDNê� WUHQG�� 9� QDãLFK� H[SHULPHQWRFK� QD� S{GDFK� ]QHþLVWHQêFK� RUWX"RX� VD� WHQWR�
YSO\Y�]DWLD��QHSUHMDYLO��Qi]QDN\�V~�X�DNWLQRP\FpW���2EU����D������

=iYHU�

&KHPLNiOLH� DNXPXORYDQp� Y� åLYRWQRP� SURVWUHGt� ]KRUãXM~� SRGPLHQN\� SUH�
þLQQRV"� S{GQ\FK�PLNURRUJDQL]PRY�� þtP�P{åH�E\"� RYSO\Y�RYDQi�S{GQD�~URGQRV"� D�
VSUtVWXS�RYDQLH�åLYtQ���

=QHþLVWHQLH�S{G\�MH�PRåQp�XUþRYD"�SUHVQêPL�FKHPLFNêPL�DQDOê]DPL��NWRUp�V~�
QiURþQp� QD� SUtVWURMRYp� Y\EDYHQLH�� DOH� WLHWR� PHWyG\� QHXPRå�XM~� ãLUãLH� KRGQRWHQLH�
GRSDGRY�]QHþLVWHQLD�QD�ELRORJLFNp�DNWLYLW\�RUJDQL]PRY��6~þDVQê�YêVNXP�VD�]�WêFKWR�
G{YRGRY� ]DPHULDYD� QD� LGHQWLILNiFLX� ]QHþLVWHQLD� SURVWUHGQtFWYRP� VOHGRYDQLD�
ELRORJLFNêFK� SURFHVRY� SUHELHKDM~FLFK� Y� S{GH��9êVNXP� WRKWR� GUXKX� VD� SRYDåXMH� ]D�
YH�PL� SHUVSHNWtYQ\� V� QiGHMQêP� Y\XåLWtP� Y� SR�QRKRVSRGiUVNHM� D� HQYLURQPHQWiOQHM�
SUD[L��
�
/LWHUDW~UD�

%LHOHN� 3���0DW~ãNRYi�/��� ������%LRORJLFDO� SURSHUWLHV� RI� SROOXWHG� DQG� QRQ�SROOXWHG�
VRLOV��9HG��SUiFH�9Ò3Ò�%UDWLVODYD������

)LOLS�=���������0HWKRGV�RI�VRLO�DQDO\VLV�IRU� WKH�UHVHDUFK�SURMHFW�Ä'HYHORSPHQW�DQG�
HYDOXDWLRQ� RI� ELRORJLFDO� PHWKRGV� IRU� WKH� FKDUDFWHULVDWLRQ� RI� XQGLVWXUEHG� RU�
DQWKURSRJHQLFDOO\�SROOXWHG�VRLOV³��/DQJHQ��*HUPDQ\��

9RMWiã�-���������1iYUK�GRSOQHQLD�NyGX�ERQLWRYDQêFK�S{GQR�HNRORJLFNêFK�MHGQRWLHN�
SUH�NRQWDPLQRYDQp�S{G\��.DQGLGiWVND�GL]HUWDþQi�SUiFD��9Ò38�%UDWLVODYD��

�

.RQWDNW��

,QJ��/LEXãD�0DW~ãNRYi��&6F��
9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\�
*DJDULQRYD����
�������%UDWLVODYD�

H�PDLO��UR]QDYVND#YXSX�VN�
�
51'U��-iQ�9RMWiã��&6F���
9êVNXPQê�~VWDY�S{GR]QDOHFWYD�D�RFKUDQ\�S{G\�
*DJDULQRYD����
�������%UDWLVODYD�

H�PDLO��UR]QDYVND#YXSX�VN�
�

�

�

�
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3UtURGRYHGHFNi�IDNXOWD�8.��.DWHGUD�SHGROyJLH��%UDWLVODYD�

�

$EVWUDFW�

$� FRPSDULVRQ� RI� QLWURJHQ� DFWLYLW\� IL[DWLRQ� E\� FXOWXUHV� LVRODWHG� IURP� EXOEV� $OQXV�
JOXWLQRVD�DQG�$OQXV�LQFDQD�FDQ�EH�KHOSIXO�LQ�IXUWKHU�UHVHDUFK�DQG�XVH�RI�WKHVH�ZRRG�LQ�VRPH�
GLVDVWHU� HYHQWV�� *DLQHG� UHVXOWV� VKRZ� WKDW� LQRFXODWHV� LVRODWHG� IURP� EXOEV� $OQXV� JOXWLQRVD�
VDPSOHG� LQ� %UDWLVODYD� �� äHOH]Qi� 6WXGQLþND� VLWH�� KDYH� DYHUDJH� LQ� RQH� WKLUG� KLJKHU� OHYHO� RI�
QLWURJHQRXV� DFWLYLW\� WKDQ� LQRFXODWHV� H[WUDFWHG� IURP� URRW� EXOEV� $OQXV� LQFDQD�� $OVR� DERYH�
PHQWLRQHG� FXOWXUHV� RI� $OQXV� JOXWLQRVD� VKRZ� WHQ�WLPHV� KLJKHU� OHYHO� RI� QLWURJHQRXV� DFWLYLW\�
WKDQ�FXOWXUHV�LVRODWHG�IURP�EXOEV�RI�WKH�VDPH�SODQW�VSHFLHV�VDPSOHG�LQ�=iYRG�DQG�0RUDYVNê�
6Y��-iQ���:HMPXWRYN\�VLWHV��7KHVH�IDFWV�ERWK�FDQ�EH�H[SODLQHG�GXH�WR��YHU\�JRRG�GHYHORSLQJ�
URRW�EXOEV�$OQXV�JOXWLQRVD�LQ�%UDWLVODYD���äHOH]Qi�6WXGQLþND�VLWH��7UHHV�DUH�UHJXODUO\�ZDVKHG�
E\�ZDWHU��9\GULFD�EURRN��DQG�LQ�VXFK�ZD\�VXSSOLHG�E\�QHFHVVDU\�QXWULHQWV��
�

ÒYRG�
�
3UYp�SRUDVW\�MHOãtQ�þDVWR�WYRULD�SUtSUDYQê�OHV�SUH�FLH�RYp�GUHYLQ\��3UL�REQRYH�

OHVRY� NDODPLWQêFK� KROtQ� QD� PRNUDGLDFK�� QDSUtNODG� Y� 3RGWDWUDQVNHM� NRWOLQH�� Y�
6ORYHQVNRP� UXGRKRUt� PDM~� REURYVN~� KRGQRWX� GYH� QDãH� GUHYLQ\� $OQXV� JOXWLQRVD� D�
$OQXV�LQFDQD��6SRPtQDQp�GYD�GUXK\�MHOãH�V~�GRVWDWRþQH�]QiPH�QLHOHQ�]�K�DGLVND�LFK�
HNRORJLFNHM�YDOHQFLH��DOH�L�~þDV"RX�Y�UDVWOLQQêFK�VSRORþHQVWYiFK��$OQXV�JOXWLQRVD�Pi�
VYRMH�RSWLPXP�QD�GROQêFK�~VHNRFK�PHQãtFK�WRNRY�GR�����P�Q��P��QD�IOXYL]HPLDFK�D�
WR� Y� VSRORþHQVWYiFK� $HJRSRGLR�$OQHWXP� JOXWLQRVDH� �âRPãiN�� ������ D� 6WHOODULR�
QHPRUXP�$OQHWXP�JOXWLQRVDH��/RKP���������$OQXV�LQFDQD�Pi�RSWLPXP�QD�VWUHGQêFK�
~VHNRFK�PHQãtFK�WRNRY�RG�����GR�����P�Q��P��QD�IOXYL]HPLDFK�D�WR�Y�VSRORþHQVWYiFK�
$OQHWXP� LQFDQDH� �/�GL�� ������ D�0DWWHXFFLR�$OQHWXP� LQFDQDH�� &DUGDPLQR�$OQHWXP�
LQFDQDH��âRPãiN����������

3RURYQDQLH� DNWLYLW\� IL[iFLH� GXVtND� NXOW~UDPL�� L]RORYDQêPL� ]� NRUH�RYêFK�
K�~]RN�MHOãH� OHSNDYHM�D� MHOãH�VLYHM�QiP�P{åH�SRP{F"�SUL��DOãRP�VN~PDQt�D�Y\XåLWt�
WêFKWR�GUHYtQ�Y�XUþLWêFK�NDODPLWQêFK�SUtSDGRFK��

�
0DWHULiO�D�PHWyG\�

�
2GEHU�Y]RULHN�

6N~PDQp�Y]RUN\�EROL�RGREUDWp�QD�ãW\URFK�VWDQRYLãWLDFK��SULþRP�]� ORNDOtW�þ���
Då�þ����EROL�Y]RUN\�RGREUDWp�]� UDVWOLQ\�$OQXV�JOXWLQRVD�D�]� ORNDOLW\�þ����EROL�Y]RUN\�
RGREUDWp�]�UDVWOLQ\�$OQXV�LQFDQD��
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��� ORNDOLWD� �� REHF� =iYRG� �VYDK� YRGQpKR� NDQiOD� ULHN\� 0RUDYD�� UDVWOLQQp�
VSRORþHQVWYR� $OQLRQ� JOXWLQRVDH��� .RUH�RYp� K�~]N\� EROL� RGREUDWp� ]�NRUH�RY�
GHVD"URþQHM�GUHYLQ\�]�K�EN\����FP�SRG�YRGRX��+�~]N\�EROL�PDOp��R�SULHPHUH�������
PP���WPDYR�RUDQåRYR�VIDUEHQp��

���ORNDOLWD�0RUDYVNê�6Y��-iQ���:HMPXWRYN\��SRYRGLH�ULHN\�0RUDYD��UDVWOLQQp�
VSRORþHQVWYR�)UDQJXOR� DOQL�4XHUFHWXP���9� WHMWR� ORNDOLWH� EROL� RGREUDWp� WUL� Y]RUN\� ��
SUYi� ]�NRUH�RY� GHVD"URþQHM� GUHYLQ\�� SULþRP� K�~]N\� EROL� VIDUEHQp� GR� RUDQåRYD�� R�
SULHPHUH��� ����PP��'UXKi�Y]RUND�EROD� WDNWLHå�RGREUDWi�]R�VDPRVWDWQHM�GHVD"URþQHM�
UDVWOLQ\�� RUDQåRYR� VIDUEHQp� K�~]N\� GRVDKRYDOL� SULHPHU� �� �� �� PP�� 3RVOHGQi� WUHWLD�
Y]RUND�EROD�RGREUDWi�]�WURFK�Då�GHVD"URþQêFK�YêPODGNRY��K�~]N\�RUDQåRYR�VIDUEHQp���
R�SULHPHUH���������PP��9ãHWN\�Y]RUN\�EROL�RGREUDWp�]�K�EN\�RG���GR����FP��S{GQ\�
W\S�SRG]RO�DUHQLFNê�V�YH�PL�GREUH�YLGLWH�QêP�HOXYLiOQ\P�SRG]RORYêP�(�KRUL]RQWRP�
SRG�RFKULFNêP�$R�KRUL]RQWRP��

��� ORNDOLWD� %UDWLVODYD� �� äHOH]Qi� 6WXGQLþND� �ULHND� 9\GULFD�� SRYRGLH� 'XQDMD��
UDVWOLQQp�VSRORþHQVWYR�$HJRSRGLR�$OQHWXP���=�PLHVWD�EROL�RGREUDWp�GYH�Y]RUN\���REH�
]� ��� Då� ���URþQêFK� GUHYtQ�� UDVW~FLFK� WHVQH� SUL� SRWRNX�� ]� SRYUFKX� NRUH�RY�� NWRUp�
QHEROL� Y�GREH� RGEHUX� SRQRUHQp� YR� YRGH�� +�~]N\� VD� QD� NRUH�RFK� QDFKiG]DOL� YR�
YH�NêFK��GREUH�SR]RURYDWH�QêFK�VNXSLQiFK��RUDQåRYR�VIDUEHQp�D�GRVDKRYDOL�YH�NRV"�
Då�GR���PP���

���ORNDOLWD���VN~PDQp�Y]RUN\�EROL�RGREUDWp�QD�VWDQRYLãWL�1iOHSNRYR���6XURYHF�
Y� QDGPRUVNHM� YêãNH� ���� P� Q�� P�� �UDVWOLQQp� VSRORþHQVWYR� $OQHWXP� LQFDQDH�� ]�
GHVD"URþQHM�GUHYLQ\��NWRUi�UiVWOD�QD�DO~YLX�SRWRND�6XURYHF��

6SUDFRYDQLH�Y]RULHN�

+�~]N\�EROL�]�NRUH�RYpKR�V\VWpPX�RGREUDWp�]iUH]RP��EX��VDPRWQp�K�~]N\��
DOHER�V�N~VNDPL�NRUH�D���GR���FP���G{NODGQH�SUHP\Wp�SRG�WHþ~FRX�YRGRX��QiVOHGQH�
YLDFNUiW� SUHP\Wp� GHVWLORYDQRX� YRGRX� D� GH]LQILNRYDQp� SRG�D� PHWRGLN\� âDUDM� HW� DO��
�������GH]LQIHNþQêPL�UR]WRNPL��1iVOHGQH�EROL��VWHULOQH�SUHQHVHQp�Y�PQRåVWYH��J�QD�
3HWULKR�PLVN\�VR�åLYQRX�S{GRX�03$�D�$VE\KR�DJDURP��2EHUKDXVHURYi�HW�DO����������
þtP� ERO� Y\SURYRNRYDQê� UDVW� VSULHYRGQHM�PLNURIOyU\�� 3R� ���WLFK� G�RFK� NXOWLYiFLH� Y�
NXOWLYDþQRP�ER[H�SUL�WHSORWH�����&�SRG�D�PHWRGLN\�3DULVNDMD�HW�DO���������EROL�þDVWL�
K�~]RN� SUHYHUHQp� QD� VWHULOQRV"�� UR]RWUHQp� Y� WUHFHM� PLVNH� Y�NYDSDOQHM� åLYQHM� S{GH�
5RJHUVD� ��:ROOXPD��1iVOHGQH� VPH�SUYRWQ~� VXVSHQ]LX� ��� J� K�~]RN�QD� ���PO�åLYQHM�
S{G\�� Då� ULHGHQLH� ������� ������ ������ ����� D� ����� QiVREQH�� Y� åLYQHM� S{GH�5RJHUVD� ��
:ROOXPD�QDRþNRYDOL�QD�3HWULKR�PLVN\�V�WRX�LVWRX�DJDURYRX�åLYQRX�S{GRX��3R��DOãtFK�
���WLFK� G�RFK�NXOWLYiFLH� EROL� DNWtYQH�NROyQLH�SUHRþNRYDQp�GR�DPSXOLHN� V�REMHPRP�
���PO�QD�]RãLNPHQ~�DJDURY~�åLYQ~�S{GX�5RJHUVD���:ROOXPD��NGH�SR����WLFK�G�RFK�
NXOWLYiFLH�Y�NXOWLYDþQRP�ER[H�EROD�VWDQRYHQi�QLWURJHQi]QD�DNWLYLWD�PHWyGRX�UHGXNFLH�
DFHW\OpQX� GXVtND� �+DUG\� HW� DO��� ������� 1iVOHGQH� EROD� Y� MHGQRWOLYêFK� DPSXONiFK�
VWDQRYHQi� PLNURELiOQD� ELRPDVD� SRG�D� PHWRGLN\� 3DQLNRYD� HW� DO�� ������� D� REMHP�
SO\QQHM�Ii]\��
�
9êVOHGN\�D�GLVNXVLD�

=� NDåGHM� ORNDOLW\� EROL� Y\VHOHNWRYDQp� ãW\UL� QDMDNWtYQHMãLH� LQRNXOiW\��+RGQRW\�
QLWURJHQi]QHM� DNWLYLW\�� NWRUp� V~� ]D]QDPHQDQp� Y� 7DE�� ��� EROL� QDPHUDQp� Y� NXOW~UDFK��
Y\VHOHNWRYDQêFK� ]� K�~]RN� NRUH�RYHM� V~VWDY\� $OQXV� JOXWLQRVD� D� GRVDKRYDOL� ������
P0&�+��KRG���PJ&ELR��� �REHF� =iYRG�� Då� �������� P0&�+��KRG���PJ&ELR���
�%UDWLVODYD� �� äHOH]Qi� 6WXGQLþND�� Y]RUND� þ�� 6������ 9� 7DE�� �� �REHF� 1iOHSNRYR� ��
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6XURYHF��V~�XYHGHQp�KRGQRW\�QLWURJHQi]QHM�DNWLYLW\�EDNWHULiOQ\FK�NXOW~U��]tVNDQêFK�]�
K�~]RN� NRUH�RYHM� V~VWDY\� $OQXV� LQFDQD�� 7LHWR� KRGQRW\� VD� SRK\EXM~� RG� �������
P0&�+��KRG���PJ&ELR��� GR� �������P0&�+��KRG���PJ&ELR��� �Y]RUND� þ��1������
3RURYQDQLH�QLWURJHQi]QHM�DNWLYLW\�PHG]L�QDMDNWtYQHMãtPL�NXOW~UDPL�]tVNDQêPL�]�$OQXV�
JOXWLQRVD��D�$OQXV�LQFDQD�MH�]Qi]RUQHQp�Y�JUDIH����

=� WDEXOLHN� L� JUDIX� MHGQR]QDþQH� Y\SOêYD�� åH� QDMY\ããLH� KRGQRW\� QLWURJHQi]QHM�
DNWLYLW\�GRVDKRYDOL�NXOW~U\��L]RORYDQp�]�NRUH�RYêFK�K�~]RN�UDVWOLQ\�$OQXV�JOXWLQRVD��
3UL�WRPWR�QDMY\ããLH�KRGQRW\�SUHMDYRYDOL�LQRNXOiW\��L]RORYDQp�]�K�~]RN�RGREUDWêFK�Y�
ORNDOLWH� %UDWLVODYD� �� äHOH]Qi� 6WXGQLþND� �� Y� SULHPHUH� SUHGVWDYRYDOL� �������
P0&�+��KRG���PJ&ELR���� 3ULHPHUQp� KRGQRW\� QLWURJHQi]QHM� DNWLYLW\� NXOW~U��
L]RORYDQêFK� ]� NRUH�RYêFK�K�~]RN�$OQXV� LQFDQD�� GRVDKRYDOL� �������P0&�+��KRG�
��PJ&ELR����7X�YãDN�PXVtPH�SRXNi]D"�QD�IDNW��åH�KRGQRW\�QLWURJHQi]QHM�DNWLYLW\�X�
LQRNXOiWRY�� L]RORYDQêFK� ]� K�~]RN� $OQXV� JOXWLQRVD� ]� SUYêFK� GYRFK� ORNDOtW� �� REHF�
=iYRG�D�0RUDYVNê�6Y��-iQ���:HMPXWRYN\��VD�SRK\ERYDOL�QD�YH�PL�Qt]NHM�~URYQL���Y�
SULHPHUH� GRVDKRYDOL� ������ P0&�+��KRG���PJ&ELR���� þR� L� Y� SRURYQDQt� V�
QLWURJHQi]QRX� DNWLYLWRX�� QDPHUDQRX� X� LQRNXOiWRY� $OQXV� LQFDQD� SUHGVWDYXMH� YH�PL�
Qt]NH�KRGQRW\��

�
�
7DE�����1LWURJHQi]QD�DNWLYLWD�VWDQRYHQi�Y�QDMDNWtYQHMãtFK�
NXOW~UDFK��L]RORYDQêFK�]�NRUH�RYêFK�K�~]RN�$OQXV�JOXWLQRV�D�

� � � �
1i]RY� ýtVOR�Y]RUN\� ELRPDVD� P0&�+��KRG

���

ORNDOLW\� � PJ&�DPSXOD��� PJ&ELR
���

� 0���� ������ ������
0RUDYVNê�6Y��-iQ��� 0���� ������ ������

:HMPXWRYN\� 0���� ������ ������
� 0���� ������ ������

� =���� ������ ������
REHF� =���D� ������ ������
=iYRG� =���� ������ ������

� =���D� ������ ������
� 6���� ������ �������

%UDWLVODYD��� 6���� ������ �������
äHOH]Qi�6WXGQLþND� 6���� ������ �������

� 6���� ������ ��������
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