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ýHVWQp�SURKOiãHQt

3URKODãXML��åH�VYRX�EDNDOiĜVNRX SUiFL��+DOGD�X�%XãWČKUDGX�± SRWHQFLiOQt�UL]LNR�
WR[LFNêFK�NRYĤ��MVHP�Y\SUDFRYDO�VDPRVWDWQČ�SRG�YHGHQtP�YHGRXFtKR�EDNDOiĜVNp SUiFH�
D V SRXåLWtP�RGERUQp�OLWHUDWXU\�D�GDOãtFK�LQIRUPDþQtFK�]GURMĤ��NWHUp�MVRX�FLWRYiQ\�Y�SUiFL�
D XYHGHQ\�Y�VH]QDPX�OLWHUDWXU\�QD�NRQFL�SUiFH��-DNR�DXWRU�XYHGHQp�EDNDOiĜVNp SUiFH�GiOH�
SURKODãXML��åH�MVHP�Y�VRXYLVORVWL�V MHMtP�Y\WYRĜHQtP�QHSRUXãLO�DXWRUVNi�SUiYD�WĜHWtFK�RVRE�
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3RGČNRYiQt

5iG�E\FK�WRXWR�FHVWRX�SRGČNRYDO�Pp�YHGRXFt�SUiFH�,QJ��%DUERĜH�%XUHãRYp ]D�þDV�
NWHUê�PL�YČQRYDOD��MHMt�ODVNDYê�SĜtVWXS��YHGHQt�D�RGERUQp�UDG\�SĜL�SVDQt�Pp�EDNiOiĜVNp�SUiFH�



+DOGD�X�%XãWČKUDGX�± SRWHQFLiOQt�UL]LNR�WR[LFNêFK�NRYĤ

6RXKUQ

9\EUDQi�ORNDOLWD�KDOGD�X�%XãWČKUDGX�Y]QLNOD�]D�~þHOHP�XORåHQt�SUĤP\VORYpKR�RGSDGX��
MHå�SĜHGVWDYXMH�SRWHQFLiOQt�]GURM�UL]LNRYêFK�SUYNĤ��9êVOHGN\�GĜtYČMãtFK�PČĜHQt��SURYiGČQêFK�
QD� KDOGČ�� SURNi]DO\� YêVN\W� QDGOLPLWQtFK� NRQFHQWUDFt� UL]LNRYêFK� SUYNĤ� Y� QČNWHUêFK�PtVWHFK�
RGEČUX�9HJHWDFt�SRURVWOi�REODVW�KDOG\�MH�Y VRXþDVQp�GREČ�YHĜHMQČ�SĜtVWXSQi��PĤåH�WDN�GRFKi]HW�
NH� VEČUX� D� NRQ]XPDFL� NRQWDPLQRYDQêFK� SORGLQ�� =DWtåHQt� SĤG\� Y WpWR� ORNDOLWČ� PĤåH� PtW�
QHJDWLYQt� GRSDG� WDNp� QD� SĜLOHKOp� REODVWL� KDOG\�� 9 EOt]NpP� RNROt� VH� QDFKi]t� ]HPČGČOVN\�
Y\XåtYDQi�SĤGD��NWHUi�MH�RKURåHQD�VP\YHP�UL]LNRYêFK�SUYNĤ�] KDOG\��7DNWR�]DPRĜHQi�SĤGD�
PĤåH�SĜHGVWDYRYDW�UL]LNR�SURGXNFH�NRQWDPLQRYDQêFK�SRWUDYLQ��

0H]L�UL]LNRYp�SUYN\�SDWĜt�ãLURNp�VSHNWUXP�SUYNĤ�V PRåQêP QHSĜt]QLYêP�YOLYHP�QD�åLYp�
RUJDQLVP\��6NXSLQD�]DKUQXMH�QČNWHUp�OHKNp�NRY\��SRORNRY\�D�QHNRY\��FRå�]QHPRåĖXMH�NRUHNWQt�
R]QDþHQt� UL]LNRYêFK� SUYNĤ� MDNR� WČåNp� NRY\�� NWHUp� YãDN� WYRĜt� MHMLFK� YHONRX� þiVW�� 'R� WRKRWR�
VRXERUX� MVRX� ĜD]HQ\� L� QČNWHUp� PLNURQXWULHQW\�� WHG\� SUYN\�� NWHUp� MVRX� Y XUþLWêFK� Qt]NêFK�
NRQFHQWUDFtFK�QH]E\WQp�SUR�VSUiYQp�IXQJRYiQt�åLYêFK�RUJDQLVPĤ��1DRSDN�QČNWHUp�] UL]LNRYêFK�
SUYNĤ� MVRX� YêKUDGQČ� WR[LFNp� L� YH� YHOPL�PDOêFK�PQRåVWYtFK� 9 SUiFL� E\OD� XYHGHQD� REHFQi�
FKDUDNWHULVWLND� SUYNĤ�� MHMLFKå� NRQFHQWUDFH� QD� KDOGČ� MH� L� Y]KOHGHP� N MHMt� PLQXORVWL�
SUDYGČSRGREQČ�]YêãHQi��=iURYHĖ�E\OR�SRMHGQiQR�R�PRåQêFK�]GURMtFK�WČFKWR�SUYNĤ�Y SURVWĜHGt�
D�MHMLFK�WR[LFNêFK�~þLQFtFK�QD�OLGVNê�RUJDQLVPXV��9 SUiFL�E\O\�XYHGHQ\�QHMþDVWČML�Y\XåtYDQp�
DQDO\WLFNp�PHWRG\�VWDQRYHQt�UL]LNRYêFK�SUYNĤ�Y SĤGČ�D�]KRGQRFHQ\�MHMLFK�SĜHGQRVWL�D�OLPLW\��
'iOH�E\O\�SRSViQ\�IDNWRU\�RYOLYĖXMtFt�SRK\E�WČFKWR�SUYNĤ Y SURVWĜHGt�D�]SĤVRE\�MHMLFK�YVWXSX�
GR� RUJDQLVPX�� 5L]LNRYp� SUYN\� SURQLNDMt� GR� åLYêFK� RUJDQLVPĤ� SULPiUQČ� ] SĤG\�� RY]GXãt�
D SRWUDY\��ýORYČN�MH�QHMþDVWČML�SĜLMtPi�NRQ]XPDFt�NRQWDPLQRYDQêFK�SRWUDYLQ�QHER�SĜL�H[SR]LFL�
UL]LNRYêP�SUYNĤP�Y SUDFRYQtP�SURVWĜHGt��-HOLNRå�KDOGD�X�%XãWČKUDGX�SĜHGVWDYXMH�PRåQê�]GURM�
NRQWDPLQRYDQêFK� SRWUDYLQ�� E\OR� E\� YKRGQp� FHOp� ~]HPt� RSORWLW�� SURYpVW� PČĜHQt� REVDKX�
UL]LNRYêFK� SUYNĤ� QD� ]HPČGČOVNp� SĤGČ� Y MHMtP� RNROt� D� UHJXORYDW� PtUX� ]QHþLãWČQt� Y\XåLWtP�
I\WRUHPHGLDþQtFK�PHWRG�

.OtþRYi�VORYD� LQWR[LNDFH��NDGPLXP� RORYR� SĤGD� UWXĢ��WČåNp�NRY\��]DPRĜHQt



+HDS�QHDU�%XãWČKUDG�± SRWHQWLDO�ULVN�RI�WR[LF�PHWDOV

6XPPDU\

7KH� VHOHFWHG� ORFDOLW\� KHDS� QHDU� %XãWČKUDG� ZDV� FUHDWHG� IRU� WKH� SXUSRVH� RI� VWRULQJ�
LQGXVWULDO�ZDVWH��ZKLFK�UHSUHVHQWV D�VRXUFH�RI�SRWHQWLDOO\�WR[LF�HOHPHQWV��7KH�UHVXOWV�RI�SUHYLRXV�
PHDVXUPHQWV�SHUIRUPHG�RQ�WKH�KHDS�VKRZHG�WKH�RFFXUUHQFH�RI�DERYH�OLPLW�FRQFHQWUDWLRQV�RI�
SRWHQWLDOO\�WR[LF�HOHPHQWV LQ�VRPH�VDPSOLQJ�SRLQWV��7KH�YHJHWDWHG�DUHD�RI�WKH�KHDS�LV�FXUUHQWO\�
SXEOLFO\�DFFHVVLEOH��VR�FRQWDPLQDWHG�FURSV�FDQ�EH�FROOHFWHG�DQG�FRQVXPHG��&RQWDPLQDWLRQ�RI�
VRLO�LQ�WKLV�ORFDOLW\�FDQ�DOVR�KDYH�D�QHJDWLYH�LPSDFW�RQ�DGMDFHQW�KHDS�DUHDV� ,Q�WKH�YLFLQLW\�RI�WKH�
KHDS�� WKHUH� LV� DQ�DJULFXOWXUDO� ODQG��ZKLFK� LV� HQGDQJHUHG�E\� WKH�ZDVKLQJ�RI�SRWHQWLDOO\� WR[LF�
HOHPHQWV�IURP�WKH�KHDS� 6XFK�FRQWDPLQDWHG�VRLO�PD\�SRVH�D�ULVN�RI�SURGXFLQJ�FRQWDPLQDWHG�
IRRG�

3RWHQWLDOO\� WR[LF� HOHPHQWV� LQFOXGH�D�ZLGH� UDQJH� RI� HOHPHQWV�ZLWK� D�SRVVLEOH� DGYHUVH�
HIIHFWV�RQ�OLYLQJ�RUJDQLVPV��7KH�JURXSV�LQFOXGHV�VRPH�OLJKW�PHWDOV��PHWDOORLGV�DQG�QRQ�PHWDOV��
ZKLFK�PDNHV�LW�LPSRVVLEOH�WR�FRUUHFWO\�FDWHJRULVH SRWHQWLDOO\�WR[LF�HOHPHQWV�DV�KHDY\�PHWDOV��
ZKLFK�KRZHYHU�IRUP�D�ODUJH�SDUW�RI�WKHP� 7KLV�VHW�RI�HOHPHQWV�DOVR�LFOXGHV�VRPH�PLFURQXWULHQWV��
HOHPHQWV�WKDW�DUH�QHFHVVDU\�LQ�FHUWDLQ�ORZ�FRQFHQWUDWLRQV�IRU�WKH�SURSHU�IXQFWLRQLQJ�RI�OLYLQJ�
RUJDQLVPV��2Q�WKH�FRQWUDU\��VRPH�RI�WKH�SRWHQWLDOO\�WR[LF�HOHPHQWV�DUH�H[FXVLYHO\�WR[LF�HYHQ�LQ�
YHU\�VPDOO�DPRXQWV��7KH�JHQHUDO�FKDUDFWHULVWLFV�RI�WKH�HOHPHQWV�ZKRVH FRQFHQWUDWLRQV�RQ�WKH�
KHDS�LV�SUREDEO\�LQFUHDVHG�GXH�WR�LWV�SDVW�ZHUH�SUHVHQWHG��$W�WKH�VDPH�WLPH��WKH�SRVVLEOH�VRXUFHV�
RI�WKHVH�HOHPHQWV�LQ�WKH�HQYLURQPHQW�DQG�WKHLU�WR[LF�HIIHFWV�RQ�WKH�KXPDQ�ERG\�ZHUH�GLVFXVVHG�

7KH�PRVW� IUHTXHQWO\� XVHG� DQDO\WLFDO� PHWKRGV� IRU� GHWHUPLQDWLRQ� RI� SRWHQWLDOO\� WR[LF�
HOHPHQWV�LQ�WKH�VRLO�ZHUH�SUHVHQWHG�DQG�WKHLU�OLPLWV�ZHUH�HYDOXDWHG��)XUWKHUPRUH��WKH�IDFWRUV�
LQIOXHQFLQJ�WKH�PRYHPHQWV�RI�WKHVH�HOHPHQWV�LQ�WKH�HQYLURPHQWV�DQG�WKH�ZD\V�RI�WKHLU�HQWU\�
LQWR�WKH�RUJDQLVP�ZHUH�SUHVHQWHG��3RWHQWLDOO\�WR[LF�HOHPHQWV�HQWHU�OLYLQJ�RUJDQLVPV�SULPDULO\�
IURP�VRLO��DLU�DQG�IRRG� +XPDQV�PRVW�RIWHQ�WDNH�LQ�WKHVH�HOHPHQWV�E\�FRQVXPLQJ�FRQWDPLQDWHG�
IRRG�RU�ZKHQ�H[SRVHG�WR�WKHP�LQ�WKH�ZRUNSODFH��$V�WKH�KHDS�QHDU�%XãWČKUDG�LV�D�SRVVLEOH�VRXUFH�
RI�FRQWDPLQDWHG�IRRG��LW�ZRXOG�EH�DSSURSULDWH�WR�IHQFH�WKH�ZKROH�DUHD��PHDVXUH�WKH�FRQFHQW�RI�
SRWHQWLDOO\� WR[LF� HOHPHQWV� RQ� WKH� DJULFXOWXUDO� ODQG� LQ� LWV� YLFLQLW\� DQG� UHJXODWH� WKH� OHYHO� RI�
SROXWLRQ�XVLQJ�SK\WRUHPHGLDWLRQ�PHWKRGV�

.H\ZRUGV��LQWR[LFDWLRQ��FDGPLXP��OHDG��VRLO��PHUFXU\��KHDY\�PHWDOV��FRQWDPLQDWLRQ
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� ÒYRG

$QWURSRJHQQt þLQQRVW� Pi� QHRSRPtMLWHOQê SRGtO� QD� ]Y\ãRYiQt� NRQFHQWUDFH� UL]LNRYêFK�
SUYNĤ� Y åLYRWQtP� SURVWĜHGt� 1HMYČWãtP� ]GURMHP� ]QHþLãWČQt SURVWĜHGt MH� WHåED� D� RGSDG�
] SUĤP\VORYpKR�Y\XåLWt�WČFKWR�SUYNĤ� =YêãHQi�NRQFHQWUDFH�UL]LNRYêFK�SUYNĤ�Y SĜtURGČ�PĤåH�
PtW QHJDWLYQt GRSDG� QD� YãHFKQ\� åLYp� RUJDQLVP\�� YþHWQČ� þORYČND� .RQWLQXiOQtP� SĜtMPHP�
UL]LNRYêFK� SUYNĤ� GRFKi]t� N MHMLFK� KURPDGČQt� Y RUJDQLVPX�� 3R� SĜHNURþHQt� VSHFLILFNp�
NRQFHQWUDFH�SUR�GDQê�SUYHN� L�RUJDQLVPXV�VH�SURMHYt� WR[LFNêP�~þLQNHP��%XãWČKUDGVNi�KDOGD�
VORXåLOD�RG�SRþiWNX�����Då�OHW�GR�����OHW�����VWROHWt�MDNR�~ORåLãWČ�RGSDGĤ�] SUĤP\VORYp�YêURE\�
L MLQpKR� WR[LFNpKR� PDWHULiOX�� 0ĤåH� WHG\� SĜHGVWDYRYDW� SRWHQFLiOQt� ]GURM� UL]LNRYêFK� SUYNĤ��
MHå VH ] SĤG\�ãtĜt�GR�URVWOLQ�D�QiVOHGQČ�GR�FHOpKR�SRWUDYQtKR�ĜHWČ]FH��&tOHN�������



�

� &tO�SUiFH

&tOHP�Pp�EDNDOiĜVNp�SUiFH�E\OR�]DMLVWLW�GRVWDþQê�SRþHW�RGERUQêFK�SXEOLNDFt�WêNDMtFtFK�VH�
UL]LNRYêFK�SUYNĤ�D�Y\SUDFRYDW�SĜHKOHG�SUREOHPDWLFNêFK�UL]LNRYêFK�SUYNĤ�VH�]DPČĜHQtP�QD�W\�
QHMþDVWČMãt�D�QHMWR[LþWČMãt��'iOH�Y\KOHGDW�D�]SUDFRYDW�]SĤVRE\�NRQWDPLQDFH�SRWUDYLQ�D�FHOpKR�
SRWUDYQtKR�ĜHWČ]FH��9 QHSRVOHGQt�ĜDGČ�WDNp�]DPČĜLW�VH�QD�KLVWRULL�KDOG\�X�%XãWČKUDGX�D�]MLVWLW��
]GD�E\�PRKOD�EêW�SRWHQFLiOQtP�]GURMHP�NRQWDPLQDFH�RNROQt�]HPČGČOVNp�SĤG\�



�

� /LWHUiUQt�UHãHUãH

��� /RNDOLWD�]iMPX�± %XãWČKUDGVNi�KDOGD

%XãWČKUDGVNi� KDOGD� VH QDFKi]t PH]L� REFHPL� 6WHKHOþHYHV� D� %XãWČKUDG� QDG� ~GROtP�
'ĜHWRYLFNpKR�SRWRND��NWHUê VSROX V 9LQRĜVNêP�SRWRNHP SDWĜt PH]L�QHMYtFH�]QHþLãWČQp�SRWRN\�
VWĜHGQtFK�ýHFK��9 RERX�VH�URþQČ�SRK\EXMH�QČNROLN�WXQ�WČåNêFK�NRYĤ��MDNR�MH�RORYR��]LQHN��PČć�
D�NDGPLXP��7\WR�SUYN\�SRFKi]HMt ] EêYDOp�NODGHQVNp�.DEORYN\�D�]iYRGX�3$/�Y .EHOtFK��'tN\�
VHGLPHQWDþQtP�QiGUåtP�VH�SUĤWRN�NRYĤ�VQLåXMH��DOH�SĜL�SRYRGQtFK�PĤåH�GRFKi]HW�N SĜHVXQĤP�
NRQWDPLQRYDQp� SĤG\�� 2ED� SRWRN\� VH� YOpYDMt� GR� /DEH�� MHGQp� ] QHMGĤOHåLWČMãtFK� ĜHN� ýHVNp�
UHSXEOLN\� D� 1ČPHFND� 2GWXG� SO\QH� ]YêãHQt SR]RUQRVWL NH ]QHþLãWČQt� ĜHN\� L MHMtP�
]QHþLãĢRYDWHOĤP��.XNDO 	 5LHFKPDQQ�������

+DOGD�]DXMtPi�SORFKX����KHNWDUĤ��7HPHQR�KDOG\�Y\WYiĜt�REGpOQtNRYê�~WYDU�R�SĜLEOLåQêFK�
UR]PČUHFK����î����PHWUĤ��9êãND�VH�SRK\EXMH�PH]L����PHWU\�VPČUHP�N /LGLFtP�D����PHWU\�
VPČUHP� GR� ~GROt� 'ĜHWRYLFNpKR� SRWRND�� 3RGORåt� WYRĜt� VYUFKX� WXURQVNp� RSXN\ D ]YČWUDOp�
SURWHUR]RLNXP� 6PČUHP� N %UDQGêVNX WR� MVRX SURSXVWQp� NDUERQVNp� DUNy]\�� 7\WR� YUVWY\�
XPRåĖXMt�SUĤFKRG�SRYUFKRYp�YRG\�N YRGiP�SRG]HPQtP�

+DOGD� Y]QLNDOD� EČKHP� ���� Då� ���� OHW� ���� VWROHWt�� ]D� ~þHOHP� XORåHQt� KXWQtFK� VWUXVHN�
D HOHNWUiUHQVNpKR�SRStONX��-HMt�VORåHQt�MH�QHURYQRPČUQp� -H�WYRĜHQD�UDGLiOQtPL�OLQLHPL QiVSĤ��
QD� NWHUp� VH� Y\V\SiYDOD� åKDYi� VWUXVND� D� SURVWRU\�PH]L� QiVS\�� 7\WR� SURVWRU\� VH� ]DV\SiYDO\
SRStONHP��DOH L�MLQêP�PDWHULiOHP��3RVWXSHP�þDVX GRFKi]HOR�NH�]PČQiP WHFKQRORJLt L�VORåHQt�
UXG�D�ãURWX��3URWR�Pi KDOGD UR]GtOQp�VORåHQt�Y UĤ]QêFK�YêV\SQêFK�NROHMLãWtFK��6WUXNWXUD�KDOG\�
E\�VH�GDOD�SĜLURYQDW NH VWUDWRYXONiQX��NGH�VH�VWĜtGDMt�VWUXVNRYp�D�SRSHORYLWp�þiVWL��=DVWRXSHQt�
MHGQRWOLYêFK�PDWHULiOĤ�MH�SRSViQR�Y WDEXOFH�þ� ��

*HRFKHPLFNp�D�PLQHUDORJLFNp�VORåHQt�GR�KORXEN\�QČNROLND�PHWUĤ� MH�]QiPR�MHQ�PtVW\�
9êVOHGN\� JHRORJLFNpKR� SUĤ]NXPX� ] ��� OHW� SRXND]XMt� QD� VNXWHþQRVW�� åH� KDOGD� MH� ORåLVNHP�
GUXKRWQêFK�VXURYLQ��1HMYČWãt�þiVW PDWHULiOĤ�E\OD�QDV\SiQD�SĜHG�URNHP������D�REVDKRYDOD�DVL�
����PLOLRQX�WXQ�åHOH]D �&tOHN�������

7DEXOND�þ� ��0DWHULiORYp�VORåHQt�KDOG\��&tOHN������

0DWHULiO 7LVtFH�WXQ

9\VRNRSHFQt�VWUXVN\� ����
1HVSHFLILNRYDQp�PDWHULiO\� ����
2FHOiUHQVNi�VWUXVND� ����
9\VRNRSHFQt�NDO\ ����
7HSOiUHQVNê�SRStOHN� ����
3RSHO�D�ãNYiUD� ����

9\VRNRSHFQt�~OHW\� ��



��

&tOHN �������GiOH�SRSLVXMH�VORåHQt�PDMRULWQČ�VH�Y\VN\WXMtFtFK�VWUXVHN��7\ REVDKXMt������
R[LGX�NĜHPLþLWpKR� ��������R[LGX�YiSHQDWpKR� ������R[LGX�KOLQLWpKR� GiOH FKURP� ���������
PDQJDQ ���������]LQHN��������� D�RORYR�����������'DOãtPL�þDVWR�VH�Y\VN\WXMtFtPL�SUYN\ YH�
VWUXVNiFK�MVRX�EDU\XP��EHU\OOLXP��NDGPLXP�D�QLNO��9 PLQHUDORJLFNpP�VORåHQt�SĜHYOiGi�NĜHPHQ��
PXOOLW�� ȕ�GLNDOFLXPNDUERQiW�� ȕ�WULNDOFLXPNDUERQiW�� PRQWLFHOOLW� D� DNHUPDQLW� 1DY]GRU\�
GĤYRGQpPX�SRGH]ĜHQt��åH�]GH�E\O�XORåHQ�L�WR[LFNê�PDWHULiO �RORYČQp�RGSDG\�D N\DQLGRYp�NDO\��
ML EêYDOê�YODVWQtN QH]DĜDGLO PH]L HNRORJLFNp�]iWČåH �&tOHN�������

1\Qt�MH�KDOGD�Y UXNRX�5($/�(&2�7(&+1,.��VSRO��V��U��R��NWHUi�ML�Y\XåtYi�MDNR�Ĝt]HQRX�
VNOiGNX�� 7DWR� VSROHþQRVW� XYiGt� QiVOHGXMtFt� SRGPtQN\� WUYDOpKR� XORåHQt� RGSDGĤ� QD� VNOiGFH�
Ä1D VNOiGNX�Ä+DOGD�%XãWČKUDG��O]H�SĜHMtPDW�N�WUYDOpPX�XORåHQt�SRX]H�LQHUWQt�RGSDG\�NDWHJRULH�
Ä2³� RG� SRGQLNDMtFtFK� I\]LFNêFK� RVRE� D� ILUHP� þL� VSROHþQRVWt� QD� ]iNODGČ� KRGQRFHQt� YRGQtKR�
YêOXKX�� NWHUê� QHSĜHNUDþXMH� OLPLWQt� KRGQRW\� Y� WDEXOFH� ���� SĜtORK\� þ�� �� N� Y\KOiãFH�
þ� �������� 6E��� SUR� YêOXKRYRX� WĜtGX� ,�� D� GiOH� RGSDG\� QHVPt� REVDKRYDW� Y\ããt� NRQFHQWUDFH�
RUJDQLFNêFK�ãNRGOLYLQ��QHå�MH�XYHGHQR�Y�WDEXOFH�þ��������SĜtORK\�þ����N�Y\KOiãFH�þ�����������6E��
2G� QHSRGQLNDMtFtFK� I\]LFNêFK� RVRE� W\WR� ODERUDWRUQt� ]NRXãN\� QHMVRX� SRWĜHED� D� VWDþt� GRORåLW�
]iNODGQt�SRSLV�RGSDGX�D þHVWQp�SURKOiãHQt�R�SĤYRGX�RGSDGX����5($/�(&2�7(&+1,.�������

1D�NRQFL�����OHW�E\O�Y KDOGČ�]MLãWČQ�~QLN�Y]GXFKX��YRGQtFK�SDU�D�R[LGX�XKOLþLWpKR��&2����
3UĤPČUQi� WHSORWD� SO\QĤ� Y\VWXSXMtFtFK� ] SĤGQtFK� WUKOLQ� VH� SRK\ERYDOD� Y UR]PH]t� ������ �&��
YêMLPHþQČ�GRVDKRYDOD�Då������&��7\WR�DQRPiOLH� O]H�Y\VYČWOLW�SRPDOêP�FKODGQXWtP�VWUXVN\��
NWHUi� E\OD� SĜHYUVWYRYiQD� MHãWČ� SĜHG� Y\FKODGQXWtP��1D� KDOGČ� E\� SURWR� QHPČO� EêW� VNODGRYiQ�
KRĜODYê�PDWHULiO��0tVWQt�SRNOHV\�SRYUFKX�KDOG\�O]H�Y\VYČWOLW�YSODYRYiQtP�MHPQpKR�PDWHULiOX��
MDNR�MH�SRStOHN�GR�YROQêFK�SURVWRUĤ�Y KUXEãtP�PDWHULiOX��7HQWR�SURFHV�MH�QXWQp�Y]tW�Y SRWD]�SĜL�
SOiQRYiQt�VWDYHEQtFK�SURMHNWĤ��=YČWUiYiQtP�VWUXVN\�VH�GR�SURVWĜHGt�XYROĖXMt�UL]LNRYp�SUYN\��
'tN\� PtUQČ� ]iVDGLWp� UHDNFL� SĤG\� MH� YãDN� SRK\E� WČFKWR� SUYNĤ� QD� KDOGČ� ]QDþQČ� RPH]HQ�
�&tOHN ������

��� 5L]LNRYp�SUYN\

3RMPHP�UL]LNRYp�SUYN\�MVRX�R]QDþRYiQ\�SUYN\ V PRåQêP�QHJDWLYQtP ~þLQNHP�QD�åLYp�
RUJDQLVP\ �$SSHQURWK� ������ 7\WR� SUYN\� MVRX� WR[LFNp�� NG\å� Y RUJDQLVPX� SĜHNURþt� XUþLWRX�
~URYHĖ�VSHFLILFNRX�SUR�GDQê�SUYHN�D�RUJDQLVPXV��3DWĜt�PH]L�SĜLUR]HQČ�VH�Y\VN\WXMtFt�SUYN\��
MHMLFKå�NRQFHQWUDFH�Y SURVWĜHGt�VH�]Y\ãXMH��]HMPpQD�GtN\�SUĤP\VORYp�DNWLYLWČ�þORYČND��=GURMH�
SUYNĤ� SUR� SUĤP\VORYRX� YêUREX� þDVWR� SĜHGVWDYXMt� L� ]GURM� NRQWDPLQDFH� SURVWĜHGt�
�%HQFNR HW DO� �������3RGVWDWQRX�þiVW�UL]LNRYêFK�SUYNĤ�WYRĜt�WČåNp�NRY\�V KXVWRWRX�Y\ããt�QHå�
� J�FP�� �+DZNHV�������'XIIXV��������6NXSLQD�UL]LNRYêFK�SUYNĤ�]DKUQXMH�L�QČNWHUp�SRORNRY\�
D QHNRY\�� 1ČNWHUp� ] WČFKWR� SUYNĤ� MVRX� PLNURQXWULHQW\�� WHG\� SUYN\� SRWĜHEQp� SUR� ]DMLãWČQt�
EH]SUREOpPRYpKR� IXQJRYiQt� åLYêFK� RUJDQLVPĤ� �SRWĜHED� SUR� RUJDQLVP\� MH� VSHFLILFNi��� 3UR�
URVWOLQ\�MVRX�WR�SUYN\��&R��&X��)H��0Q��0R��1L��=Q��$SSHQURWK�������D�SUR�åLYRþLFK\��&R��&U��
&X��)H��0Q��0R��6H�D�6Q��%HQFNR�HW�DO���������1DRSDN�]D�SUYN\�YêKUDGQČ�WR[LFNp�O]H�SRYDåRYDW�
$V��&G��+J�D�3E��NYĤOL�MHMLFK�WR[LFLWČ�YH�YHOPL�Qt]NêFK�NRQFHQWUDFtFK��$SSHQURWK�������



��

����� $QWLPRQ

$QWLPRQ�MH�VWĜtEUREtOê��OHVNOê��WYUGê�D�NĜHKNê�SRORNRY��9 SĜtURGČ�VH�EČåQČ�Y\VN\WXMH�YH�
GYRX� R[LGDþQtFK� VWDYHFK� �,,,� D� �9� -H� WR W\SLFNê� VWRSRYê� SUYHN� MHKRå� SĜLUR]HQê� YêVN\W�
Y ]HPVNp� NĤĜH� VH� SRK\EXMH� RNROR� ���� PJ�NJ� �7UHELFKDYVNê� HW� DO�� ������� 9� SĤGČ� MH� REVDK�
DQWLPRQX� ����� PJ�NJ� �6iĖND� 	�0DWHUQD� ������� 1HMþDVWČML� VH� Y\VN\WXMH� YH� IRUPČ� VXOILGĤ�
�%R\OH 	�-RQDVVRQ��������3UĤP\VORYêP�]GURMHP�MVRX�PRQRPHWDOLFNp�þL�SRO\PHWDOLFNp�UXG\�
�KODYQČ� V UWXWt��� 9 WČFKWR� UXGiFK� VH� Y\VN\WXMH� KODYQČ� MDNR� DQWLPRQLW� �6E�6��� D� Y PHQãtP�
PQRåVWYt� MDNR�YDOHQWLQLW� �6E�2����NHUPH]LW� �6E�6�2��� VWLELRNRQLW� �6E�2�2+��QHER�YH� IRUPČ�
VXOIRVROt��9 HOHPHQWiUQt�IRUPČ�VH�Y\VN\WXMH�MHQ�Y]iFQČ���7UHELFKDYVNê�HW�DO��������

$QWLPRQ�MH�KRMQČ�Y\XåtYiQ�MDNR�NDWDO\]iWRU�SĜL�YêUREČ�SRO\HWK\OHQWHUHIWDOiWX��'iOH�SĜL�
YêUREČ�OHJRYDQêFK�RFHOt��SURWL�WĜHFt�YODVWQRVWL���DNXPXOiWRUĤ��NHUDPLFNêFK�HPDLOĤ��SLJPHQWĤ�
YH� YêUREČ� RKQLY]GRUQêFK� WH[WLOLt� D� Pi� Y\XåLWt� L� Y PHGLFtQČ�� QDSĜtNODG� MDNR� OpþLYR� SURWL�
WURSLFNêP�FKRUREiP��%HQFNR�HW�DO������� 9RMWHNRYi�	�3RSHUQtNRYi�������

����� $UVHQ

$UVHQ�MH VWiOê�D�NĜHKNê�SRORNRY��9 SĜtURGČ�VH�Y\VN\WXMH�Y R[LGDþQtFK�VWDYHFK��,,, D��9
�+RMVDN HW�DO�������� =DVWRXSHQtP MH SRPČUQČ�Y]iFQê��9 ]HPVNp�NĤĜH�VH�QDFKi]t�Y NRQFHQWUDFL�
������PJ�NJ� 2EVDK�DUVHQX�Y SĤGČ�VH�SRK\EXMH�Y�UR]PH]t �����PJ�NJ��6iĖND 	 0DWHUQD��������
9 SĜtURGČ� MH� DUVHQ�REVDåHQ�YH�YHONpP�PQRåVWYt�PLQHUiOĤ��1HMþDVWČML� VH� Y\VN\WXMH�YH� IRUPČ�
VXOILGĤ�Y�GRSURYRGX�MLQêFK�NRYĤ��] QLFKå�QHMUR]ãtĜHQČMãt�MH�DUVHQRS\ULW��)H$V6���9 HOHPHQWiUQt�
IRUPČ�VH�Y\VN\WXMH�YHOPL ]ĜtGND��3UĤP\VORYêP�]GURMHP�DUVHQX�MVRX�QČNWHUp�NRYRYp�UXG\��NGH�
DUVHQ�ILJXUXMH�MDNR�QHFKWČQi�OiWND��MHOLNRå�Y\YROiYi�WHFKQRORJLFNp�SRWtåH�SĜL�]SUDFRYiQt�NRYĤ��
'ĤVOHGNHP�MH�VQDKD DUVHQ�]�WČFKWR UXG�RGVWUDĖRYDW �7UHELFKDYVNê HW�DO��������

$UVHQ� E\O� GĜtYH� SRXåtYiQ SĜL� YêUREČ� SHVWLFLGĤ� �LQVHNWLFLG\�� KHUELFLG\��� DOH� NYĤOL� VYp�
WR[LFLWČ�E\O�SRVWXSQČ�QDKUD]RYiQ��9 VRXþDVQRVWL�MH�Y\XåtYiQ MDNR�VRXþiVW�SĜtSUDYNĤ�QD�RFKUDQX�
GĜHYD�SURWL�KRXEiP��NRQ]HUYDþQtFK�SURVWĜHGNĤ�QD�NĤåL��Y�PHGLFtQČ��VNOiĜVWYt��SUR�YHWHULQiUQt�
~þHO\��SUR�YêUREX�RWUiYHQêFK�YQDGLGHO��SLJPHQWĤ�D�QHGi�VH�Y\ORXþLW�SRXåLWt�Y ERMRYêFK�OiWNiFK�
(OHPHQWiUQt�DUVHQ�MH�GiOH�XSODWĖRYiQ�SĜL�YêUREČ�VOLWLQ��7FKRXQZRX�HW�DO��������

����� +OLQtN

9 NU\VWDOLFNp� SRGREČ� MH� KOLQtN� VWĜtEĜLWČ� OHVNOê� OHKNê� NRY�� 1HMþDVWČML� VH� Y\VN\WXMH�
Y R[LGDþQtP�VWDYX��,,,��PpQČ�REY\NOp�MVRX�VORXþHQLQ\�GYRXPRFQpKR�D�MHGQRPRFQpKR�KOLQtNX�
�.UHZVNL�HW�DO�������� 9 ]HPVNp�NĤĜH�MH�WĜHWtP�QHMSRþHWQČMãtP�SUYNHP��RNROR�������PJ�NJ���
9\VN\WXMH� VH� ]HMPpQD� YH� IRUPČ� KOLQLWRNĜHPLþLWDQĤ�� 9� SĤGČ� MH� REVDK� KOLQtNX� Y SUĤPČUX�
����� PJ�NJ��6iĖND�	�0DWHUQD��������3UR�SUĤP\VORYRX�YêUREX�MVRX�QHMGĤOHåLWČMãtPL�IRUPDPL�
EDX[LW��$O�2��+�2��D�NU\ROLW��WYRĜtFt�NRPSOH[Qt�VORXþHQLQX�1D�>$O)�@��.UHZVNL�HW�DO��������

9 SUĤP\VOX�Pi�KOLQtN� ]QDþQê�Yê]QDP��=�KOHGLVND� Y\XåLWt� MVRX� GĤOHåLWp� L� MHKR� VOLWLQ\��
1HMYČWãt�XSODWQČQt�Pi�Y HOHNWURWHFKQLFH��GRSUDYČ��VWDYHEQLFWYt�D�YêUREČ�REDOĤ��9 PHQãt�PtĜH�MH�
Y\XåtYiQ� MDNR� DGLWLYXP� Y SDOLYHFK�� VRXþiVW� SLJPHQWĤ�� YêEXãQLQ�� GiOH� SUR� ~SUDYX� YRG��
Y OpNDĜVWYt�D�GDOãtFK�RGYČWYtFK��.UHZVNL�HW�DO��������



��

����� .DGPLXP

.DGPLXP� MH� VWĜtEUREtOê�� OHVNOê� D� PČNNê� NRY�� 9 RUJDQLFNêFK� L� DQRUJDQLFNêFK�
VORXþHQLQiFK�VH�Y\VN\WXMH�Y R[LGDþQtP�þtVOH��,,��6 RUJDQLFNêPL�VORXþHQLQDPL�WYRĜt�NRPSOH[\�
�'H�9RRJW�HW�DO���������.DGPLXP�SDWĜt�N SUYNĤP��MHMLFKå�REVDK�Y ]HPVNp�NĤĜH�MH�YHOPL�Qt]Nê��
SRK\EXMH�VH�RNROR������PJ�NJ��9 SĤGČ�MH�NRQFHQWUDFH�NDGPLD�WDNp�SRPČUQČ�Qt]Ni�D�GRVDKXMH�
SUĤPČUQČ� �� PJ�NJ� �6iĖND�	�0DWHUQD� ������� 9 SĜtURGH� VH� QHMþDVWČML� Y\VN\WXMH� MDNR� VXOILG�
�*RGW HW� DO�� ������� 3UĤP\VORYêP�]GURMHP�NDGPLD� MVRX� UXG\�RVWDWQtFK� NRYĤ�� ]HMPpQD�RORYD�
D ]LQNX��NGH�VH�NDGPLXP�Y\VN\WXMH�MDNR�QHþLVWRWD��-lUXS HW DO���������

.DGPLXP�Pi�Yê]QDP�SĜL�YêUREČ�SOHFKĤ�D�RFKUDQČ�NRYĤ�SĜHG�NRUR]t��'iOH�VH�Y\XåtYi�
MDNR�VWDELOL]iWRU�SODVWĤ��VRXþiVW�SLJPHQWĤ� SĜL�YêUREČ�VOLWLQ��MDNR�VRXþiVW�HOHNWURG�Y DONDOLFNêFK�
DNXPXOiWRUHFK��SĜL�YêUREČ�1L�&G�EDWHULt��MDNR�VRXþiVW�UHJXODþQtFK W\þt Y MDGHUQêFK�UHDNWRUHFK
D�Y�]HPHGČOVWYt �%HUQDUG�������

����� &KURP

&KURP�MH�EtOê�D�OHVNOê�NRY��NWHUê�VH Y SĜtURGČ�Y\VN\WXMH�YH�IRUPČ�VORXþHQLQ�Y R[LGDþQtFK�
þtVOHFK� �,,, D� �9,�� SĜLþHPå� Y SĤGČ� VH� QDFKi]t� ]HMPpQD� Y R[LGDþQtP� VWDYX� �,,,
�*XHUWLQ HW DO� ������ 9 ]HPVNp� NĤĜH� VH� NRQFHQWUDFH� FKURPX� SRK\EXMH� NROHP ���� PJ�NJ��
9 SĤGČ�VH�NRQFHQWUDFH FKURPXPĤåH�SRK\ERYDW�PH]L �±����PJ�NJ��&KURP�VH�Y\VN\WXMH�DVL�YH�
��� UĤ]QêFK� PLQHUiOHFK�� ] QLFKå� SUR� SUĤP\VO� MH� QHMGĤOHåLWČMãt� FKURPLW� �)H2�&U2���
�7UHELFKDYVNê�HW�DO��������6iĖND�	�0DWHUQD�������

1HMY\ããt�Yê]QDP Pi�FKURP�Y PHWDOXUJLFNpP�SUĤP\VOX��'iOH�QDOp]i�Y\XåLWt�SĜL�YêUREČ�
]UFDGHO��Y FKHPLFNpP�SUĤP\VOX��Y NRåHGČOQLFWYt��SĜL�YêUREČ�SLJPHQWĤ��SRYUFKRYêFK ~SUDYiFK
NRYĤ� LPSUHJQDFL� GĜHYD�� SĜL� YêUREČ� VOLWLQ� D� åiUXY]GRUQêFK�PDWHULiOĤ�� Y PHGLFtQČ� D� GDOãtFK�
RGYČWYtFK��%DUXWKLR������ *XHUWLQ�HW�DO��������

&KURP�MH�SUR�þORYČND�HVHQFLiOQtP VWRSRYêP SUYNHP� 1ČNWHUp�]GURMH�SRWYU]XMt�Yê]QDP�
FKURPX�SĜL�EXGRYiQt�VYDOVWYD�D�SRXND]XMt�QD MHKR SR]LWLYQt�YOLY SĜL�VSROX~þDVWL�V�LQ]XOLQHP�QD�
UHJXODFL�JOXNy]\�Y NUYL� .URPČ�]PtQČQêFK�~þLQNĤ�FKURP�SUDYGČSRGREQČ�SĜLVStYi�N�UHGXNFL�
Qt]NRGHQ]LWQtKR�FKROHVWHUROX�Y NUYL��.UHMSFLR������ &RVWD�	�.OHLQ������ *XHUWLQ�HW�DO��������
7\WR�~þLQN\�MVRX�SĜLSLVRYiQ\�KODYQČ�FKURPX�Y�R[LGDþQtP�VWDYX��,,,��&KURP�Y R[LGDþQtP�VWDYX�
�9, MH�SRYDåRYiQ�]D�WR[LFNê��*XHUWLQ�HW�DO��������

����� 0Čć

0Čć� SDWĜt� PH]L� XãOHFKWLOp� NRY\�� 9 NU\VWDOLFNp� IRUPČ� MH� þHUYHQp� EDUY\�� 9 SĜtURGČ� VH�
Y\VN\WXMH�MDNR�MHGQRPRFQi�D�GYRXPRFQi��%DUFHORX[�	�%DUFHORX[��������.RQFHQWUDFH�PČGL�
Y ]HPVNp NĤĜH� VH� SRK\EXMH� RNROR� ��� PJ�NJ� ���� PJ�NJ� Y SĤGČ��� 1HMþDVWČML� VH� Y\VN\WXMH�
YH IRUPČ� VXOILGĤ�� PpQČ� þDVWR� YH� IRUPČ� XKOLþLWDQĤ�� R[LGĤ� D Y]iFQČ� MDNR� þLVWi� PČć��
+ODYQtP ]GURMHP�SUR�SUĤP\VORYRX�YêUREX�PČGL� MH�FKDONRS\ULW� �&X)H6����-HMt� UXG\�REVDKXMt�
YČWãLQRX�L GDOãt�NRY\��QDSĜtNODG�]LQHN�D�NDGPLXP��)OHPPLQJ�	�7UHYRUV�������



��

0Čć�MH��YH�IRUPČ�þLVWpKR�NRYX�QHER�VOLWLQ��KRMQČ�Y\XåtYiQD�Y HOHNWURWHFKQLFH� ]HMPpQD�
SĜL YêUREČ HOHNWULFNêFK�YRGLþĤ�D�MLQêFK�HOHNWURQLFNêFK�NRPSRQHQWĤ��9 ]HPČGČOVWYt�Pi�Yê]QDP
KODYQČ YH�IRUPČ�VtUDQX�PČćQDWpKR MDNR�KQRMLYR�þL�SHVWLFLG��3UĤP\VORYČ�MH�Y\XåtYiQD SĜL�YêUREČ�
EDUHY��UDILQRYiQt�URS\��~SUDYČ�YRG��~SUDYČ�NRYĤ�D�YêUREČ�NRQ]HUYDþQtFK�SURVWĜHGNĤ QD�GĜHYR�
9H� ãSHUNDĜVWYt� Pi� GĤOHåLWRX� UROL� MDNR� VRXþiVW� EtOpKR� ]ODWD� D� SĜL� YêUREČ� LPLWDFt��
0Čć MH GiOH XSODWĖRYiQD Y ]XEQtP� OpNDĜVWYt D� SĜL� YêUREČ DQWLNRQFHSþQtFK� SURVWĜHGNĤ
�7UHELFKDYVNê HW DO��������

0Čć�MH SUR�þORYČND MHGQtP ] ELRJHQQtFK HVHQFLiOQtFK SUYNĤ��SURWR�MH�QXWQp�ML�GRSOĖRYDW�
SRWUDYRX� 3RGtOt� VH�QD�NUYHWYRUEČ� D� IXQNFL�QČNWHUêFK� HQ]\PĤ� 0Čć� MH�QDSĜtNODG QH]E\WQRX�
VRXþiVWt� HQ]\PX� VXSHUR[LG� GLVPXWi]\ �62'��� MHå� MH� GĤOHåLWêP� WČOQtP� DQWLR[LGDQWHP�
1HGRVWDWHN�PČGL� VH� PLPR� MLQp� SURMHYXMH� FKXGRNUHYQRVWt� D� VQtåHQtP� DNWLYLW\� F\WRFKURP�F�
R[LGi]\��FRå�MH�HQ]\PRYê�NRPSOH[�GêFKDFtKR�ĜHWČ]FH��NWHUê�]RGSRYtGi�]D�SĜHQRV�HOHNWURQĤ�QD�
N\VOtN� ]D� Y]QLNX� YRG\� �6ULQLYDVDQ� 	� $YDGKDQL� ������ 6WHUQ� ������� = RUJDQLVPX� MH PČć�
Y\OXþRYiQD�SĜHGHYãtP�SRPRFt åOXþL��SURWR�MH�QDGE\WHN�PČGL�QHEH]SHþQê�]HMPpQD�SUR�MHGLQFH�
V SRUXFKRX MHMt H[NUHFH�GR�åOXþL��W]Y� :LOVRQRYD�FKRURED��6WHUQ ������

����� 2ORYR

2ORYR� MH� OHVNê�� ãHGê� WČåNê�NRY��NWHUê� MH�SĜLUR]HQRX� VRXþiVWt�PLQHUiOĤ�Y ]HPVNp�NĤĜH��
0ĤåH�VH�Y\VN\WRYDW�Y DQRUJDQLFNp�L�RUJDQLFNp�IRUPČ��2EY\NOH�VH�Y\VN\WXMH�YH�VORXþHQLQiFK�
V MLQêPL� SUYN\�� Y HOHPHQWiUQt� SRGREČ� VH� Y� SURVWĜHGt� QDFKi]t� ]ĜtGND�� 9 SĤGČ� MH� QHMþDVWČML�
SĜtWRPQR� MDNR� VRXþiVW� UXG� YH� IRUPČ� GYRMPRFQp�� SĜtSDGQČ� þW\ĜPRFQp� �&DURFFL� HW� DO�� ������
9 ]HPVNp�NĤĜH�MH�RORYR�PpQČ�]DVWRXSHQp�����PJ�NJ���MHKR�REVDK�Y SĤGČ�VH�SRK\EXMH�Y UR]PH]t�
�±���� PJ�NJ� �6iĖND� 	� 0DWHUQD� ������� 3UR� SUĤP\VO� MVRX� SULPiUQtPL� ]GURML� RORYD� UXG\�
REVDKXMtFt�PLQHUiO\�MDNR�JDOHQLW��3E6���DQJOHVLW��3E62����FHUXVLW��3E&2�� D�QČNWHUp�MHKR�GDOãt�
VXOILGLFNp�UXG\��&DURFFL�HW�DO��������

9 PLQXOêFK�OHWHFK�E\OR�RORYR�KRMQČ�SRXåtYiQR�SUR�YêUREX�EDWHULt�D�MDNR�SĜtVDGD�GR�SDOLY��
$þNROLY�MH�GQHV�MHKR�XSODWQČQt�Y WRPWR�VPČUX�]QDþQČ�RPH]HQR��MH�RORYR�MHGQtP�] QHMþDVWČMãtFK�
NRQWDPLQDQWĤ�SĤG��]HMPpQD�NYĤOL�VYp�Qt]Np�PRELOLWČ�D�Y\VRNp�VWiORVWL�Y SURVWĜHGt�9 VRXþDVQRVWL�
MH� Y\XåtYiQR SUR YêUREX NDEHOĤ�� SLJPHQWĤ�� VOLWLQ� PXQLFH� D� Y� FKHPLFNpP� SUĤP\VOX�
�=KDQJ HW DO� ������

����� 5WXĢ

5WXĢ� MH� WČåNê� NRY� VWĜtEĜLWČ� EtOp� EDUY\�� =D� QRUPiOQtFK� SRGPtQHN� MH� Y NDSDOQpP� VWDYX�
D WČNi�� ([LVWXMH� YH� IRUPČ� DQRUJDQLFNêFK� L� RUJDQLFNêFK� VORXþHQLQ� D� MDNR� UWXĢ� HOHPHQWiUQt��
9H VYêFK�VORXþHQLQiFK�QDEêYi�R[LGDþQtFK�þtVHO��,�D��,,��1HMYê]QDPQČMãt�RUJDQLFNRX�IRUPRX�
SUR� ELRDNXPXODFL� MH� PHW\OUWXĢ� �&OLIWRQ� ������� 9 ]HPVNp� NĤĜH� VH� QDFKi]t� SĜLUR]HQČ� MHQ� YH�
VWRSRYpP� PQRåVWYt� ����� PJ�NJ��� 2EVDK� UWXWL� Y SĤGČ� MH� URYQČå� SRPČUQČ� Qt]Nê� D� YČWãLQRX�
QHSĜHVDKXMH�KUDQLFL���PJ�NJ��6iĖND�	�0DWHUQD��������+ODYQtP�SUĤP\VORYêP�]GURMHP�UWXWL�MH�
VXOILG�UWXĢQDWê��+J6��QHEROL�UXPČOND��.D]DQW]LV�������



��

5WXĢ�QDFKi]t�Y SUD[L�ãLURNp�XSODWQČQt��NWHUp�VH�YãDN�NYĤOL�MHMt�WR[LFLWČ�QHXVWiOH�VQLåXMH��
(OHPHQWiUQt�UWXĢ�Pi�Yê]QDP�SĜL�WČåEČ�]ODWD��QHERĢ�QD�VHEH�GRNiåH�QDYi]DW�]ODWR�] KRUQLQ\�]D�
Y]QLNX DPDOJiPX�D�SR�RGGČOHQt�RG�]ODWD�PĤåH�EêW�]QRYX�SRXåLWD�N�WČåEČ��$PDOJiP\�D�VOLWLQ\�
UWXWL�VH�GĜtYH�KRMQČ�Y\XåtYDO\ Y�]XEQtP�OpNDĜVWYt��'DOãt�PRåQp�DSOLNDFH�UWXWL� MVRX�YH�YêUREČ�
HOHNWULFNêFK� ]DĜt]HQt�� PČĜtFtFK� SĜtVWURMĤ�� EDUYLY�� Y ]HPČGČOVWYt�� HOHNWURFKHPLL�� PHGLFtQČ�
D MLQêFK�RGYČWYtFK��3DUN�	�=KHQJ�������

����� =LQHN

=LQHN�MH�ãHGREtOê� OHVNOê D PČNNê�NRY��9 SĜtURGČ�VH�QHMYtFH�Y\VN\WXMH�Y R[LGDþQtP�þtVOH�
�,,��9 SĤGiFK�V N\VHOêP�S+�MH�MHGQtP�] QHMSRK\EOLYČMãtFK�UL]LNRYêFK�SUYNĤ�D�]iURYHĖ�MHGQtP�
] SUYNĤ�V�QHMYČWãtP�SRWHQFLiOHP�SUR�I\WRWR[LFLWX��6WHSKDQ HW�DO� ������ 9 ]HPVNp�NĤĜH�MH�]LQHN�
ERKDWČ�]DVWRXSHQ��RNROR�����PJ�NJ�� 9�SĤGČ�PĤåH�NRQFHQWUDFH�]LQNX�GRViKQRXW�Då ����PJ�NJ�
�6iĖND�	�0DWHUQD��������1HMYê]QDPQČMãtP�]GURMHP�]LQNX�SUR�SUĤP\VO� MH� VXOILG� ]LQHþQDWê�
�=Q6� QHEROL�VIDOHULW��3RUWHU�������

=LQHN� Pi� QHMYČWãt� XSODWQČQt� SĜL� YêUREČ� VOLWLQ� D� SRNRYRYiQt�� 'iOH� MH� Y\XåtYiQ�
Y ]HPČGČOVWYt�MDNR�SHVWLFLG��NDUEDPiW��D�Y PHGLFtQČ�SĜL�SRWĜHEČ�GRSOQČQt�WRKRWR�HVHQFLiOQtKR�
SUYNX��2[LG�]LQHþQDWê�Pi�Yê]QDP�Y JXPiUHQVWYt�QHER�MDNR�]LQNRYi�EČORED��3RUWHU�������

=LQHN�MH�MHGQtP�] HVHQFLiOQtFK�SUYNĤ�SUR�þORYČND�D�MH�QXWQp�KR�SĜLMtPDW�VWUDYRX� 1D�UR]GtO�
RG� RVWDWQtFK� HVHQFLiOQtFK� VWRSRYêFK� SUYNĤ� ]LQHN� QHSRGOpKi� UHGR[QtP� UHDNFtP� GtN\� VYpPX�
]DSOQČQpPX�G RUELWDOX��-HKR�QHMYČWãt�þiVW�VH�Y WČOH�QDFKi]t�YH�VYDOHFK��NRVWHFK��Y PHQãt�PtĜH�
Y NĤåL� D� MiWUHFK�� =LQHN� VORXåt� MDNR� NRIDNWRU� ĜDG\� UĤ]QêFK� HQ]\PĤ D� WDNp MH� VRXþiVWt�
W]Y� ]LQNRYêFK�SUVWĤ��]LQNHP�VWDELOL]RYDQp�VWUXNWXU\�ĜDG\�EtONRYLQ���]RGSRYČGQêFK�]D�UHJXODFL�
H[SUHVH� JHQĤ�� =LQHN� VH� PLPR� MtQp� SRGtOt� QD� GČOHQt� D� GLIHUHQFLDFL� EXQČN�� V\QWp]H� '1$��
WUDQVNULSFL� 51$�� IXQNFL� LPXQLWQtKR� V\VWpPX�� SURGXNFL� SURVWDJODQGLQĤ�� PLQHUDOL]DFL� NRVWt��
VSUiYQpP� IXQJRYDQt� ãWtWQp� åOi]\�� VUiåHQt� NUYH�� WYRUEČ� NRODJHQX D� MH� SRWĜHEQê�SUR� VSUiYQRX�
IXQNFL�UHSURGXNþQtFK�RUJiQĤ��=YêãHQê�SĜtMHP�]LQNX�MH�QXWQê�SĜL�UĤVWX �YþHWQČ�UĤVWX SORGX� SUR
EH]SUREOpPRYê UR]YRM� QHUYRYp� VRXVWDY\� D� SRKODYQt� YêYRM� �3OXP HW� DO�� ����� 1ULDJX������
'HVKSDQGH HW�DO��������

������ 9DQDG

9DQDG� MH� WYUGê�ãHGREtOê�NRY��1HMþDVWČML� VH�Y SĜtURGČ�QDOp]i�Y R[LGDþQtFK�VWDYHFK��,,,��
�,9� D �9� 9 HOHPHQWiUQtP� VWDYX� VH� Y SĜtURGČ� QHY\VN\WXMH�� MHOLNRå� SĜL� UHODWLYQČ� Qt]NêFK�
WHSORWiFK�UHDJXMH�V N\VOtNHP��GXVtNHP�D�XKOtNHP���9HQNDWDUDPDQ�	�6XGKD������� 9 ]HPVNp�
NĤĜH� MH YDQDG SRPČUQČ� KRMQČ� ]DVWRXSHQ� ��������� PJ�NJ�� 9� SĤGČ� VH� NRQFHQWUDFH� YDQDGX�
SRK\EXMH� Y� UR]PH]t �±����PJ�NJ� �6iĖND�	�0DWHUQD� ������ 9\VN\WXMH� VH� YH� YtFH� QHå ���
UĤ]QêFK� UXGiFK� GiOH Y XKOt� D� URSČ�� 3UR� SUĤP\VO� MH YČWãLQD� YDQDGX� ]tVNiYiQD MDNR�YHGOHMãt�
SURGXNW� SĜL� WČåEČ MLQêFK� SUYNĤ�� QDSĜtNODG� åHOH]D�� XUDQX� D� IRVIRUX �*XPPRZ� �����
5HKGHU ������



��

9 PLQXORVWL� VH� YDQDG� Y\XåtYDO� SĜL� OpþEČ� DQpPLH�� V\ILOLGLW\�� WXEHUNXOy]\� D� FXNURYN\��
=iURYHĖ� PČO� Yê]QDP� MDNR� WRQLNXP�� EDNWHULRFLG� D� DQWLVHSWLNXP�� +ODYQt� SĜHNiåNRX�
Y LPSOHPHQWDFL� YDQDGX� MDNR� OpþLYD� MH� MHKR� WR[LFLWD�� DþNROLY� QHQt� SĜtOLã� Y\VRNi�� 9DQDG� VH�
Y VRXþDVQRVWL� Y\XåtYi� SĜL� YêUREČ� RFHOL�� SRORYRGLþĤ�� EDUYLY� D� MDNR� NDWDO\]iWRU� SĜL� YêUREČ�
N\VHOLQ\� VtURYp�� .YĤOL� ]PtQČQp� UHDNWLYLWČ� VH� V þLVWêP� YDQDGHP� MDNR� VXURYLQRX� Y SUĤP\VOX�
SUDNWLFN\�QHVHWNiPH��9HQNDWDUDPDQ�	�6XGKD�������

������ :ROIUDP

:ROIUDP�MH�ãHGê�NRY�V�Y\VRNRX UHODWLYQt�DWRPRYRX�KPRWQRVWt�D�KXVWRWRX��9 SĜtURGČ�VH�
QHMþDVWČML� Y\VN\WXMH� Y R[LGDþQtP� VWDYX �9, �=RURGGX� HW� DO�� ������ 3ĜLUR]HQČ� VH� ZROIUDP�
Y ]HPVNp� NĤĜH� L� SĤGČ� Y\VN\WXMH� YH� YHOPL� Qt]NêFK� NRQFHQWUDFtFK� ������ PJ�NJ���
9 SĜtURGČ H[LVWXMH�SRX]H� MDNR�VRXþiVW�PLQHUiOQtFK� UXG��REVDKXMtFtFK�GDOãt�SUYN\��QLNG\� MDNR�
þLVWê� NRY�� 3UĤP\VORYČ� QHMYê]QDPQČMãt� PLQHUiO\� REVDKXMt� ZROIUDP� YH� IRUPČ� ZROIUDPDQĤ��
QDSĜtNODG ZROIUDPLW� �)H:2� þL� 0Q:2��� D� ZROIUDPDQ� YiSHQDWê� �&D:2��� QHEROL� VFKHHOLW�
�%ROW 	 0DQQ ����� 'DWWD�HW�DO������� =RURGGX�HW�DO��������

9HONi�þiVW�YêURE\�YêURE\�Y\XåtYi�ZROIUDP�YH�IRUPČ�NDUELGX��NWHUê�O]H�XSODWQLW�SĜL�YêUREČ�
U\FKORĜH]Qp�RFHOL��VWDYHEQtFK�PDWHULiOĤ��UDGLDþQtFK�ãWtWĤ�D�YOiNHQ�åiURYHN��'iOH�PĤåH�ZROIUDP�
VORXåLW� MDNR� DOWHUQDWLYD� RORYD� Y PXQLFL� D� U\EiĜVNêFK� WČåtWNiFK� 1iVOHGNHP� ]Y\ãXMtFt� VH�
LPSOHPHQWDFH�ZROIUDPX�Y SUĤP\VOX��GRFKi]t�N QHXVWiOpPX�UĤVWX�MHKR�NRQFHQWUDFH�Y SURVWĜHGt�
�'DWWD�HW�DO��������

������ .REDOW

.REDOW�MH�WYUGê NRY VWĜtEĜLWČ�ãHGp�EDUY\��9 SĜtURGČ�VH�Y\VN\WXMH QHMþDVWČML�Y R[LGDþQtFK�
þtVOHFK� �,, D� �,,, �/LVRQ� ����� /H\VVHQV� HW� DO�� ������ 3ĜLUR]HQČ VH� NREDOW Y ]HPVNp� NĤĜH
Y\VN\WXMH� UHODWLYQČ� Y]iFQČ ���� PJ�NJ��� 9� SĤGČ� MH� REVDK� NREDOWX� Y SUĤPČUX� �� PJ�NJ�
�6iĖND 	 0DWHUQD� �������9ČWãLQD� NREDOWX� SUR� SUĤP\VO� VH� ]tVNiYi� MDNR� YHGOHMãt� SURGXNW� SĜL�
WČåEČ� MLQpKR� SUYNX� �1L�� $J�� 3E� &X� D� )H�� D� UHF\NODFL� NRYRYpKR� ãURWX� 3UĤP\VORYČ
QHMGĤOHåLWČMãtPL PLQHUiO\ NREDOWX� MVRX� NREDOWLW� �&R$V6��� VPDOWLW� �&R$V��� D HU\WUtQ�
>&R��$V2�����+�2@ �3DXVWHQEDFK�HW�DO������� /LVRQ�������

.REDOW�E\O�Y\XåtYiQ�N YêUREČ�VNOD�D�NHUDPLN\�PRGUp�EDUY\�MLå�SĜHG�QDãtP�OHWRSRþWHP��
'QHV�Pi�NREDOW� D� MHKR� R[LG\� Yê]QDP�YH� YêUREČ� GREtMHFtFK� EDWHULt�� VOLWLQ� D� RFHOL��9êKRGRX�
NREDOWRYêFK�VOLWLQ�MH�MHMLFK�SHYQRVW��Y\VRNi WHSORWD�WiQt�D�RGROQRVW�YĤþL�NRUR]L��6OLWLQ\�NREDOWX�
MVRX�Y\XåtYiQ\�N SURGXNFL� WYUGêFK� ĜH]QêFK�QiVWURMĤ��PDWHULiOĤ�RGROQêFK�YĤþL�SRYUFKRYpPX�
RSRWĜHEHQt�D�SURWp]� 6ORXþHQLQ\�NREDOWX�WDNp�QDFKi]t�XSODWQČQt YH YêUREČ�QDQRPDWHULiOĤ��MDNR�
VRXþiVW�LQNRXVWX��EDUYLY��SODVWĤ��KQRMLY��Y URSQpP�SUĤP\VOX��Y FKHPLFNpP�SUĤP\VOX�D�RPH]HQČ�
Y�PHGLFtQČ��/DXZHU\V�	�/LVRQ������ 3DXVWHQEDFK�HW�DO������� /LVRQ ������

.REDOW�MH�SUR�þORYČND�HVHQFLiOQtP�SUYNHP�D�MHKR�IXQNFt�Y RUJDQLVPX�MH�NUYHWYRUED��YêYRM�
QHUYRYp�VRXVWDY\��V\QWp]D�QXNOHRYêFK�N\VHOLQ�D�UHJXODFH�VSHFLILFNêFK�PHWDEROLFNêFK�UHDNFt�YH�
IRUPČ� NREDODPLQX� �YLWDPLQX�%����� NWHUê� SĤVREt� MDNR� NRIDNWRU� ĜDG\� HQ]\PĤ��.REDODPLQ� MH�
Y QXWULþQČ� Yê]QDPQpP� PQRåVWYt� REVDåHQ� ]HMPpQD� Y SRWUDYLQiFK� åLYRþLãQpKR� SĤYRGX�
�/DXZHU\V�	�/LVRQ�������3DXVWHQEDFK�HW�DO��������



��

������ 1LNO

1LNO� MH� WYUGê��VWĜtEĜLWČ�EtOê�NRY� MHå SDWĜt�PH]L� IHURPDJQHWLFNp�SUYN\��-H�QH]E\WQê�SUR�
QČNWHUp� GUXK\� ]YtĜDW�� PLNURRUJDQLVPĤ D� URVWOLQ�� 9H VORXþHQLQiFK� VH� QHMþDVWČML� Y\VN\WXMH�
Y R[LGDþQtP�VWDYX��,, �*HQFKL�HW�DO�������� 1LNO�O]H�Y KRMQpP�PQRåVWYt�QDOp]W�Y SĤGČ��YH�YRGČ��
Y]GXFKX� L� Y� åLYêFK� RUJDQLVPHFK� �'XGD�&KRGDN� 	� %ODV]F]\N� ������� 9 ]HPVNp� NĤĜH� VH�
NRQFHQWUDFH�QLNOX�SRK\EXMH�NROHP ����PJ�NJ��3UĤPČUQê�REVDK�QLNOX�Y SĤGČ�þLQt����PJ�NJ�
�6iĖND�	�0DWHUQD��������9\VN\WXMH�VH�]HMPpQD�YH�IRUPČ�VXOILGĤ��R[LGĤ�D�NĜHPLþLWDQĤ�YH�VYêFK�
PLQHUiOHFK�� 1HMGĤOHåLWČMãtPL� PLQHUiO\� QLNOX� MVRX� QLNHOLQ� �1L$V��� EUHLWKDXSWLW� �1L6E��
D SHQWODQGLW�>�)H��1L��6�@��&HPSHO�	�1LNHO�������

1LNO�Pi�ãLURNp�VSHNWUXP�Y\XåLWt� QDSĜtNODG�Y NRVPLFNpP�Y\EDYHQt��EDUYiFK� YH�YêUREČ
VOLWLQ�� QHUH]RYêFK�RFHOt� PLQFt�� NHUDPLN\�� HOHNWURQLN\�� EDWHULt� GiOH� Y FKHPLFNpP�SUĤP\VOX��
ãSHUNDĜVWYt�� OpNDĜVWYt� D� SRWUDYLQiĜVWYt�� 7R[LFNp� ~þLQN\� QLNOX� RPH]XMt� MHKR� Yê]QDP ]HMPpQD�
Y SRWUDYLQiĜVWYt�D�PHGLFtQČ��NGH�MH�QDKUD]RYiQ�EH]SHþQêP�PDWHULiOHP��%X[WRQ�HW�DO��������

��� 7R[LFLWD

-H�VFKRSQRVW�FL]RURGp�OiWN\��[HQRELRWLND��SRãNR]RYDW�åLYê�RUJDQLVPXV��;HQRELRWLNXP�VH�
Y RUJDQLVPX� EČåQČ� QHY\VN\WXMH� DQL� Y QČP� PHWDEROLFNRX� DNWLYLWRX� QHY]QLNi� D� VWHMQČ� MDNR�
MDNiNROL� MLQi� OiWND� VH� RG� XUþLWp� GiYN\� VWiYi� MHGHP�� -HG� Y\YROiYi� SRUXFK\� IXQNFH� åLYêFK�
RUJDQLVPĤ�� 7R[LFNp� ~þLQN\� UL]LNRYêFK� SUYNĤ� O]H� GOH� GRE\� H[SR]LFH� UR]GČOLW� QD� DNXWQt�
D FKURQLFNp��. DNXWQtPX�~þLQNX�GRFKi]t�SĜL�MHGQRUi]RYpP�VW\NX��FKURQLFNê�~þLQHN�Pi�OiWND�
SĜL�GORXKRGREp�H[SR]LFL��'iOH�O]H�UR]GČOLW�~þLQN\�GOH�PHFKDQLVPX�SĤVREHQt�QD�SĜtPp�WR[LFNp�
�OiWND� SĤVREt� QHJDWLYQČ� VYRMt� SĜtWRPQRVWt� EH]� YD]E\� QD� UHFHSWRU��� RUJiQRYČ� WR[LFNp�
�KHSDWRWR[LFLWD�� QHIURWR[LFLWD� D� GDOãt��� ELRFKHPLFNp� �EORNDFH� I\]LRORJLFNpKR� SRFKRGX���
PXWDJHQQt��]PČQD�JHQHWLFNpKR�NyGX���NDUFLQRJHQQt��GĤVOHGHN�PXWDFH�QHER�SRUXFK\�RSUDYQpKR�
PHFKDQLVPX�V QiVOHGNHP�QHNRQWURORYDQpKR�EXQČþQpKR�EXMHQt���WHUDWRJHQQt��SRãNR]HQt�SORGX��
D� LPXQRWR[LFNp� �SRWODþHQt� þL� ]YêãHQt� UHDNFH� RUJDQLVPX� QD� [HQRELRWLNXP��� 6SHFLILWD� ~þLQNX�
OiWN\� ]iYLVt� QD� YD]EČ� QD� UHFHSWRU� �PDNURPROHNXOiUQt� OiWND� ]RGSRYČGQi� ]D� LQLFLDFL�
I\]LRORJLFNpKR�SRFKRGX���NWHUi�PĤåH�EêW�YUDWQi�L�QHYUDWQi��ýiVW�OiWN\��NWHUi�VH�QHQDYiåH�QD�
UHFHSWRU��QHPXVt�Y\YRODW�~þLQHN�QHER�VH�SURMHYt�~þLQN\�QHVSHFLILFNêPL��7R[LFNê�~þLQHN�OiWN\�
]iYLVt� QD� RUJDQLVPX� �PHWDEROLVPXV�� ELRORJLFNê� GUXK�� JHQHWLFNp� GLVSR]LFH�� ]GUDYRWQt� VWDY�
D GDOãt��� YVWXSX� GR� RUJDQLVPX�� I\]LNiOQČ�FKHPLFNêFK� YODVWQRVWHFK� OiWN\�� GiYFH�� RSDNRYiQt�
GiYN\�D�PQRKD�GDOãtFK�RNROQRVWHFK��7LVVHUDQG�	�<RXQJ�������%DELþND�������

��� .RQWDPLQDFH�åLYRWQtKR�SURVWĜHGt

.RQWDPLQDFt� UL]LNRYêPL� SUYN\� VH� UR]XPt� MHMLFK� QHåiGRXFt� ]YêãHQê� REVDK� Y åLYRWQtP�
SURVWĜHGt�� NWHUê� PĤåH� YpVW� N QHJDWLYQtP� ~þLQNĤP�� 3RVX]XMHPH� QHJDWLYQt� YOLY\� QD� þORYČND�
D RVWDWQt�åLYp�RUJDQLVP\��5L]LNRYêPL�SUYN\�PĤåH�EêW�]QHþLãWČQD�SĤGD��YRGD�D�Y QHSRVOHGQt�
ĜDGČ�WDNp�Y]GXFK��MHQå�KUDMH�Yê]QDPQRX�UROL�WUDQVSRUWQtKR�PpGLD��%HQFNR�HW�DO��������



��

=GURMH� UL]LNRYêFK� SUYNĤ� Y SURVWĜHGt� PRKRX� PtW� SĤYRG� MDN� Y OLGVNp� þLQQRVWL�� WDN�
L Y VDPRWQp�SĜtURGČ��0H]L�DQWURSRJHQQt�]GURMH�UL]LNRYêFK�SUYNĤ�Y SURVWĜHGt�SDWĜt�]HPČGČOVWYt�
�SHVWLFLG\� D� KQRMLYD�� SUĤP\VO�� WČåED�� GRSUDYD�� VSDORYiQt� SDOLY�� RGSDGQt� þL� ]QHþLVWČQi� YRGD�
D þLVWtUHQVNp�NDO\��]DYODåRYiQt���=D�KODYQt�SĜtURGQt�]GURMH�O]H�R]QDþLW�DWPRVIpULFNRX�GHSR]LFL��
YXONDQLFNRX�þLQQRVW��OHVQt�SRåiU\�D�]YČWUiYiQt�KRUQLQ��(GHOVWHLQ�	�%HQ�+XU��������1HMþDVWČMãt�
DQWURSRJHQQt� ]GURMH� Y\EUDQêFK� UL]LNRYêFK� SUYNĤ� MVRX� XYHGHQ\� Y WDEXOFH� þ�� ��� =iYDåQRVW�
NRQWDPLQDFH�SURVWĜHGt� MH�QiVREHQD� þLQQRVWt� YRGQtFK�D�SĤGQtFK�PLNURRUJDQLVPĤ��3ĤVREHQtP�
RERX�W\SĤ�WČFKWR�PLNURRUJDQLVPĤ�PĤåH�GRFKi]HW�N�QDYi]iQt�UL]LNRYêFK�SUYNĤ�QD�RUJDQLFNp�
OiWN\��þtPå�VH�]Y\ãXMH�MHMLFK�YVWĜHEDWHOQRVW�SUR�RVWDWQt�åLYp�RUJDQLVP\��%HQFNR�HW�DO��������

7DEXOND�þ����$QWURSRJHQQt�]GURMH�NRQWDPLQDFH�UL]LNRYêFK�SUYNĤ

3UYHN $QWURSRJHQQt�]GURMH =GURM

$QWLPRQ
RGSDG\�]�WČåE\��~SUDY\�UXG��VSDORYiQt�SDOLY��

SUĤP\VORYp�HPLVH��UHF\NODFH�D�VSRWĜHED�YêURENĤ�V�6E
6XQGDU�	�&KDNUDYDUW\�

����

$UVHQ
]SUDFRYiQt�UXG��]HPČGČOVWYt��SUĤP\VORYp�HPLVH�

D VSDORYiQt�SDOLY
7FKRXQZRX�HW�DO������

+OLQtN
WČåED��]HPČGČOVWYt��SUĤP\VORYp�HPLVH�D�VSDORYiQt�

SDOLY��XKOt�
.UHZVNL�HW�DO������

.DGPLXP
WČåED��]HPČGČOVWYt��VSDORYiQt�IRVLOQtFK�SDOLY�

D SUĤP\VORYp�HPLVH
*RGW�HW�DO������

FKURP
SUĤP\VORYp�HPLVH��RGSDG\��RGSDGQt�YRG\��

]HPČGČOVWYt�
.DIND�	�3XQþRFKiĜRYi�

����

0Čć
WHåED��~SUDYD�UXG��SUĤP\VORYp�HPLVH��RGSDG\��

]HPČGČOVWYt��GRPiFt�RGSDG\
.DIND�	�3XQþRFKiĜRYi�

����

2ORYR
~SUDYQ\�UXG��SUĤP\VORYp�HPLVH��]HPČGČOVWYt��

VSDORYiQt�IRVLOQtFK�SDOLY�D�Y�PLQXORVWL�
RORYQDWê EHQ]tQ

=KDQJ�HW�DO������

5WXĢ
]tVNiYiQt�]ODWD�SRPRFt�UWXWL��]HPČGČOVWYt��SUĤP\VORYp�

RGSDG\��VSDORYiQt�IRVLOQtFK�SDOLY
.D]DQW]LV�����

=LQHN
WHåED�D�~SUDYD�UXG��SUĤP\VORYp�HPLVH��RGSDG\�

D ]HPČGČOVWYt
3RUWHU�����

9DQDG VSDORYiQt�IRVLOQtFK�SDOLY�D�]SUDFRYiQt�UXG *XPPRZ�����

:ROIUDP
WČåED��]SUDFRYiQt�UXG��VSDORYiQt�RGSDGĤ��SUĤP\VORYi�

YêURED�D�ZROIUDP�Y�PXQLFL
=RURGGX�HW�DO������

.REDOW
WČåED��]SUDFRYiQt�UXG��]HPČGČOVWYt��OLNYLGDFH�RGSDGĤ�

D�VSDORYiQt�IRVLOQtFK�SDOLY
/LVRQ�����

1LNO
WČåED��]SUDFRYiQt�UXG��SUĤP\VORYi�YêURED��OLNYLGDFH�

RGSDGĤ�D�VSDORYiQt�SDOLY
%X[WRQ�HW�DO������



��

= WDEXON\�þ����Y\SOêYi�� åH�SĜL�SURFHVX�]SUDFRYiYiQt� UL]LNRYêFK�SUYNĤ� VH�GR�SURVWĜHGt�
GRVWiYi� KODYQČ� RORYR�� DUVHQ�� NDGPLXP�� UWXĢ� D� QLNO�� 3ĜL� VSDORYiQt� SDOLY� MVRX� GR� DWPRVIpU\�
XYROĖRYiQ\�VORXþHQLQ\�FKURPX��RORYR��VHOHQ��NDGPLXP�D�UWXĢ��3RXåtYiQtP�PLQHUiOQtFK�KQRMLY�
�KODYQČ� IRVIiWRYêFK�� GR� SURVWĜHGt� SURQLNi� ]HMPpQD� NDGPLXP� D� RORYR�� $SOLNDFH� SHVWLFLGĤ�
SĜHGVWDYXMH�UL]LNR�]YêãHQt�NRQFHQWUDFH�RORYD��DUVHQX��PČGL��UWXWL�D�NDGPLD�Y�SĤGČ��-LQp�]GURMH�
MVRX� VSHFLILFNp� SUR� XUþLWê� SUYHN�� &KURP� VH�PĤåH� XYROĖRYDW� ] SĜtSUDYNĤ� QD� RFKUDQX� GĜHYD��
= FLJDUHWRYpKR� NRXĜH� XQLNi� KODYQČ� NDGPLXP� D� QLNO�� 9 PLQXORVWL� E\OD� YHONêP� SUREOpPHP�
NRQWDPLQDFH� SURVWĜHGt� VSORGLQDPL� RORYQDWêFK� SDOLY�� NWHUp� SR� MHMLFK� ]iND]X� Y URFH� �����
QDKUDGLOD�SDOLYD�EH]RORYQDWi��.DIND�	�3XQþRFKiĜRYi�������

����� 3ĤGD

0RELOLWD D�SĜtVWXSQRVW� UL]LNRYêFK�SUYNĤ Y SĤGČ MH�NURPČ�FKHPLFNêFK�YODVWQRVWt�SUYNX
RYOLYQČQD�YODVWQRVWPL�SĤG\��MDNR�MH SĤGQt�S+� VORåHQt�SĤG\ �MtORYê�D�RUJDQLFNê�SRGtO�SĤG\���
NDWLRQWRYi�YêPČQQi�NDSDFLWD��LRQWRYi�VtOD��UHGR[Qt�SRWHQFLiO� VWUXNWXUD�D SURY]GXãQČQt�SĤG\
QHER�þLQQRVW�PLNURRUJDQLVPĤ��1t]Np�S+�SĤG\�]Y\ãXMH�SĜtVWXSQRVW YČWãLQ\�UL]LNRYêFK SUYNĤ
] SĤGQtKR UR]WRNX��9RGtNRYp�NDWLRQW\�VRXWČåt�R�YD]HEQi�PtVWD�Y SĤGČ�D�WtP�XYROĖXMt�UL]LNRYp�
SUYN\ GR�SĤGQtKR�UR]WRNX �*UHJHU ������

2UJDQLFNp�þiVWL��QDSĜtNODG�KXPLQRYp�D�IXOYRQRYp N\VHOLQ\��]Y\ãXMt�VFKRSQRVW�SĤG\�Yi]DW
UL]LNRYp�SUYN\��þtPå�]QHVQDGĖXMt MHMLFK SĜtMHP URVWOLQDPL��9\VRNi�KRGQRWD�NDWLRQWRYp�YêPČQQp�
NDSDFLW\�]Y\ãXMH�ãDQFL�Yi]iQt�UL]LNRYêFK�SUYNĤ�QD�QHJDWLYQČ�QDELWp�þiVWLFH SĤG\��2EHFQČ�QLåãt�
S+� D� Y\ããt� RUJDQLFNê� L� MtORYê� SRGtO� ]QDPHQi� SHYQČMãt� YD]E\� UL]LNRYêFK� SUYNĤ Y SĤGČ�
�*UHJHU ������

3UHYHQWLYQt� KRGQRW\� REVDKĤ� UL]LNRYêFK� SUYNĤ� Y ]HPČGČOVNêFK� SĤGiFK� MVRX� XYHGHQ\�
Y WDEXOFH�þ� ���7\WR�KRGQRW\�SĜHGVWDYXMt�KRUQt�KUDQLFH�REVDKĤ�UL]LNRYêFK�SUYNĤ�VWDQRYHQêFK�
SUiYQtP� SĜHGSLVHP� D� VORXåt� N ]DPH]HQt� ]Y\ãRYiQt� NRQFHQWUDFH� UL]LNRYêFK� SUYNĤ� Y� SĤGČ
�9\KOiãND þ�����������6E���

7DEXOND�þ����3UHYHQWLYQt�KRGQRW\�REVDKĤ��Y�PJ�NJ��Y\EUDQêFK�UL]LNRYêFK�SUYNĤ�Y�]HPČGČOVNp�
SĤGČ�]MLãWČQp�H[WUDNFt�OXþDYNRX�NUiORYVNRX��3ĜtORKD�Y\KOiãN\�þ�����������6E��

3UYHN $V &G &R &U &X +J 1L 3E 9 =Q

3UHYHQWLYQt�KRGQRWD �� ��� �� �� �� ��� �� �� ��� ���



��

������� .RQWDPLQDFH�KDOG\

9 REODVWL�KDOG\�MVRX�KODYQtP�]GURMHP�NRQWDPLQDFH�UL]LNRYêPL�SUYN\�PDWHULiO\��MHMLFKå�
SRWĜHED�XORåHQt�GDOD�KDOGČ�Y]QLNQRXW��'OH�SRSLVX�PDWHULiOQtKR�VORåHQt�KDOG\�&tONHP��������MH�
PRåQp�RþHNiYDW�]YêãHQê�YêVN\W�WČFKWR�PLNURHOHPHQWĤ�L�þLVWČ�WR[LFNêFK�SUYNĤ��$O��&G��&U��1L��
3E��D�=Q��'DOãtPL�YHOPL�SUDYGČSRGREQêPL�NRQWDPLQDQW\�MVRX�SUYN\�Y\XåtYDQp�YH�VOLWLQiFK�þL�
RFHOtFK��NGH�PĤåH�QDYtF�ILJXURYDW�QDSĜtNODG�6E�D�&X��0ČĜHQtP�REVDKX�Y\EUDQêFK�UL]LNRYêFK�
SUYNĤ�Y URFH������E\O�Y REODVWL�KDOG\�SRWYU]HQ�QDGOLPLWQt�YêVN\W�$V��&G��&R��&U��&X��+J��0R��
1L��3E��9��:�D�=Q��.OtPRYi�������

9 EH]SURVWĜHGQtP�RNROt�KDOG\�VH�QDFKi]t� ]HPČGČOVN\�Y\XåtYDQi�SĤGD��NWHUi�PĤåH�EêW�
NRQWDPLQRYiQD� $V�� &G�� &X�� +J� D� 3E�� D� WR� ]HMPpQD� YOLYHP� DSOLNDFH� PLQHUiOQtFK� KQRMLY��
SHVWLFLGĤ� D� ]DYODåRYiQtP� NRQWDPLQRYDQRX� YRGRX�� .H� ]QHþLãĢRYiQt� WpWR� SĤG\� PĤåH� YãDN�
]iURYHĖ� GRFKi]HW� VP\YHP� SRWHQFLiOQČ� WR[LFNêFK� SUYNĤ� ] KDOG\�� 1D� ]Y\ãRYiQt� NRQFHQWUDFt�
UL]LNRYêFK�SUYNĤ�Y REODVWL�KDOG\�D�MHMtP�RNROt�PĤåH�PtW�YOLY�WDNp�DWPRVIpULFNi�GHSR]LFH�D�GpãĢ�
�&tOHN�������.DIND 	�3XQþRFKiĜRYi�������

����� 9RGQt�SURVWĜHGt

9H� YRGQtP� SURVWĜHGt� MVRX� SUR� SĜtMHP� SUYNĤ� GĤOHåLWp� QiVOHGXMtFt� IDNWRU\�� FKHPLFNp�
YODVWQRVWL�SUYNX��S+ YRG\��SĜtWRPQRVW�RUJDQLFNêFK OLJDQGĤ��KXPLQRYêFK OiWHN��UĤ]QêFK�NRYĤ�
D DQLRQWĤ�� GiOH� LRQWRYi� VtOD�� UHGR[Qt�SRWHQFLiO�� WHSORWD�� VDOLQLWD�� VYČWOR� D�Y]GXFK��9H�YRGiFK�
V Qt]NêP�S+� MH� ]SUDYLGOD� Y\ããt� REVDK� UL]LNRYêFK� SUYNĤ��1HMY\ããt� KRGQRW\� E\O\� ]MLãWČQ\� YH�
YRGiFK� V KRGQRWRX� S+� NROHP� ���9H� YRGiFK� V Qt]NêP� UHGR[QtP� SRWHQFLiOHP� EêYDMt� SUYN\�
LPRELOL]RYiQ\�QDYi]iQtP�QD� VXOILG\� VHGLPHQWĤ�� 6� URVWRXFt� VDOLQLWRX�NOHVi GRVWXSQRVW�SUYNĤ�
RUJDQLVPĤP�� QHERĢ� GRFKi]t� N� WYRUEČ� MHMLFK� NRPSOH[Ĥ� V FKORUHP�� MHå MVRX� SUR� RUJDQLVP\�
QHVQDGQR�SĜLMDWHOQp��9êMLPNRX� MVRX�NRY\� MDNR�RORYR��NWHUp�GtN\� MHMLFK�DILQLWČ�N RUJDQLFNêP�
VORåNiP�NRPSOH[\�V FKORUHP QHWYRĜt �*UHJHU�������

����� 3ĜtMHP�D�Yê]QDP�UL]LNRYêFK�SUYNĤ�Y URVWOLQiFK

2EVDK� UL]LNRYêFK� SUYNĤ� Y URVWOLQČ� MH� VLOQČ� VSMDW� V� MHMLFK NRQFHQWUDFt� Y SĤGČ�
�7OXVWRã HW DO� �������1ČNWHUp�UL]LNRYp�SUYN\�MVRX�QH]E\WQp�SUR�UĤVW�D�YêYRM�URVWOLQ��3DWĜt�PH]L�
QČ�PRO\EGHQ� D GiOH� NRY\�� NWHUp� VH� Y\VN\WXMt� Y SHULRGLFNp� WDEXOFH� SUYNĤ� RG� ]LQNX� N YDQDGX�
�&OHPHQV��������-HMLFK�Yê]QDP�SUR URVWOLQ\�VSRþtYi�KODYQČ�Y WRP��åH�MVRX�SRWĜHEQp�SUR�SUĤEČK�
HQ]\PDWLFNêFK�UHDNFt�D�WDNp�VH�SRGtOt�QD�RFKUDQČ�SĜHG�R[LGDþQtP�VWUHVHP��QHERĢ�MVRX�VRXþiVWt�
HQ]\PX�62'��0DQDUD��������62'�XU\FKOXMH�SĜHPČQX��GLVPXWDFL��VXSHUR[LGRYpKR�UDGLNiOX�QD�
SHUR[LG YRGtNX� NWHUê� MH� GiOH� ]SUDFRYiQ� HQ]\PHP� NDWDOi]RX �]D� VSROX~þDVWL�
JOXWDWKLRQSHUR[LGi]\�D DVNRUEiWSHUR[LGi]\��QD�YRGX�D�PROHNXOiUQt�N\VOtN��6FDQGDOLRV�������

3ĜtVWXSQRVW� UL]LNRYêFK� SUYNĤ� SUR� URVWOLQ\� MH� GiQD� MHMLFK� YD]ERX� Y SĤGČ�� 3ĜtMHP� SUYNX�
D MHKR�RVXG�Y�URVWOLQQpP RUJDQLVPX�MH�RYOLYQČQ�MHKR�NRQFHQWUDFt�D�FKHPLFNRX�IRUPRX��þLQQRVWt�
HQ]\PĤ��SĜtWRPQRVWt�GDOãtFK�SUYNĤ�D�MHMLFK�VSROHþQêPL�LQWHUDNFHPL��7OXVWRã�HW�DO��������



��

3UR�DEVRUSFL�OiWHN�MH�QHMGĤOHåLWČMãt�NRĜHQRYi�VRXVWDYD�URVWOLQ��3URWR�MH�GDOãtP�IDNWRUHP��
Yê]QDPQêP�SUR�SĜtMHP�UL]LNRYêFK�SUYNĤ�L�PRUIRORJLH�NRĜHQH��SĜLþHPå�YtFH�VODEãtFK�NRĜHQĤ�
KURPDGt� YČWãt� PQRåVWYt� SUYNĤ� QHå� PpQČ� NRĜHQĤ� VLOQêFK�� 3ĜtMHP� UL]LNRYêFK� SUYNĤ�
SURVWĜHGQLFWYtP� NRĜHQRYpKR� V\VWpPX� SR]LWLYQČ� NRUHOXMH� V MHMLFK� GRVWXSQêP� PQRåVWYtP�
QD SRYUFKX� NRĜHQĤ�� 7R ]QDPHQi�� åH� SĜL� QHGRVWDWNX� SUYNX� URVWOLQD� PXVt� Y\QDORåLW� HQHUJLL��
DE\ PRKOD WHQWR SUYHN�SĜLMPRXW��7OXVWRã�HW�DO��������

ěDGD�SĜtMPX�SUYNĤ�NRĜHQ\�URVWOLQ� MH�QiVOHGXMtFt��=Q�!�&G�!�1L�!�&U�!�3E��3UR�SUĤQLN�
UL]LNRYêFK�SUYNĤ�GR�WČO�URVWOLQ�MH�QXWQp��DE\�E\O\�SĜtWRPQp�Y LRQWRYp�IRUPČ�QHER�MDNR�UR]SXVWQp�
RUJDQLFNp� þL� DQRUJDQLFNp� NRPSOH[\�� 5RVWOLQD� VDPRWQi� RYOLYĖXMH� SĜtMHP� OiWHN� Y\SRXãWČQtP�
NRĜHQRYêFK�H[XGiWĤ�GR�RNROt�NRĜHQĤ��UKL]RVIpU\���-HMLFK�XYROĖRYiQt�MH�]YêãHQp�SĜL�SĤVREHQt�
VWUHVRYêFK�IDNWRUĤ��VXFKR��QHGRVWDWHN�åLYLQ�D�MLQp��D�VQLåXMH�VH�VWiUQXWtP�URVWOLQ\��7\WR�H[XGiW\�
�QDSĜtNODG� RGXPĜHOp� EXĖN\�� SRO\VDFKDULG\�� SRO\JDODNWXURQRYi� N\VHOLQD�� FXNU\��
Qt]NRPROHNXOiUQt�RUJDQLFNp�N\VHOLQ\��DPLQRN\VHOLQ\�D�IHQROLFNp�OiWN\��PDMt�YOLY�QD�SĤGQt�S+��
DNWLYLWX�PLNURRUJDQLVPĤ�D�I\]LNiOQt�YODVWQRVWL��þtPå�QHSĜtPR�RYOLYĖXMt� UR]SXVWQRVW�D�SĜtMHP�
SUYNĤ�GR�URVWOLQ��7OXVWRã�HW�DO���������.RĜHQRYp�H[XGiW\�PRKRX�V UL]LNRYêPL�SUYN\�Y\WYiĜHW�
RUJDQLFNp�NRPSOH[\��NWHUp�URVWOLQ\�MHGQRGXãHML�SĜLMtPDMt��=iURYHĖ�PRKRX�SĜLVStYDW�N�WROHUDQFL�
UL]LNRYêFK�SUYNĤ� WYRĜHQtP� VWDELOQtFK� D� QHWR[LFNêFK�NRPSOH[Ĥ� �V� FLWUiW\��PDOiW\� D� R[DOiW\���
6WLPXODFt� þL� LQKLELFt� PLNURRUJDQLVPĤ� VH� SRGtOHMt� QD� LQWHQ]LWČ� SĤGQtFK� SURFHVĤ�
�)LãHU HW DO� ������

6DPRWQp�PLNURRUJDQLVP\�KUDMt�GĤOHåLWRX�UROL�Y SĜtMPX�UL]LNRYêFK�SUYNĤ��6YRX�þLQQRVWt�
�SURGXNFt� FKHODWXMtFtFK� OiWHN�� ]PČQRX� SĤGQtKR� S+� D� UHGR[QtKR� SRWHQFLiOX� SĤG\�� PČQt�
GRVWXSQRVW�SUYNĤ�SUR�URVWOLQ\��=PČQRX�R[LGDþQtFK�VWDYĤ�SUYNĤ��QDSĜtNODG�UHGXNFH�&U�� QD�&U����
YêUD]QČ�PČQt�MHMLFK�SRK\EOLYRVW�Y SURVWĜHGt�L�WR[LFLWX��1ČNWHUp�PLNURRUJDQLVP\�GiOH�WYRĜt�OiWN\�
VFKRSQp� VQLåRYDW� YOLY� VWUHVRYpKR� KRUPRQX� HWK\OHQX� �HQ]\P� ãWČStFt� SUHNXU]RU� HWK\OHQX���
=YêãHQi� SURGXNFH� HWK\OHQX� SĜL� VWUHVRYp� VLWXDFL� Y NRPELQDFL� V SĤVREHQtP� UL]LNRYêFK� SUYNĤ�
Y\YROiYi�LQKLELFL�UĤVWX�NRĜHQĤ��)LãHU�HW�DO��������

'DOãt� FHVWRX� SUR� SUĤQLN� OiWHN� MVRX� OLVW\�� 3ĜtMHP� OLVW\� MH� Y\VRFH� RYOLYQČQ� HPLVHPL�
UL]LNRYêFK�SUYNĤ�Y DWPRVIpĜH��ěDGD�SĜtMPX�SURVWĜHGQLFWYtP�OLVWĤ�MH��3E�!�&U�!�1L�!�=Q�D�&G��
= DWPRVIpU\� MVRX�QHMYtFH�SĜLMtPiQ\�PpQČ�SRK\EOLYp�NRY\� MDNR�3E��QDRSDN�SRK\EOLYp�SUYN\��
MDNR�&G�MVRX�KRMQČML�SĜLMtPiQ\�] SĤG\��7OXVWRã�HW�DO���������

3UYN\�MVRX�SR�URVWOLQQpP�RUJDQLVPX�UR]YiGČQ\�]HMPpQD�SRPRFt�[\OpPX�D�SURVWXSXMt�GR�
QČM� V\PSODVWLFN\� �:DUGODZ� �������;\OpP� MH� GĜHYQt� FpYQt� VYD]HN� URVWOLQ� UR]YiGČMtFt� åLYLQ\�
SĜLMDWp�SRPRFt�NRĜHQĤ�GR�Y\ããtFK�þiVWt�URVWOLQ��+ROEURRN�	�=ZLHQLHFNL��������6\PSODVWLFNi�
FHVWD�VSRþtYi�Y DNWLYQtP�WUDQVSRUWX�UR]SXãWČQêFK� OiWHN�VNU]�F\WRVRO�EXQČN��:DUGODZ��������
9ãHFKQ\� UL]LNRYp� SUYN\� MVRX� QHMYtFH� NXPXORYiQ\� Y NRĜHQHFK�� QHERĢ� ]GH� GRFKi]t� N MHMLFK�
Yi]iQt� QD� EXQČþQp� VWČQ\� �*UHJHU� �������9 PHQãt�PtĜH� VH� XNOiGDMt� GR� RUJiQĤ� YHJHWDWLYQtFK�
D QHMPpQČ� GR� JHQHUDWLYQtFK�� 0H]L� QHMYtFH� SRK\EOLYp� SUYN\� Y URVWOLQČ� SDWĜt� =Q�� &G�� 0R�
�UHODWLYQČ� Y\ããt� REVDK� Y QDG]HPQtFK� þiVWHFK��� 6WĜHGQČ� SRK\EOLYêPL� SUYN\� MVRX� 1L�� &R�� &X�
D PH]L� QHMPpQČ� SRK\EOLYp� MVRX� ĜD]HQ\� &U�� 3E� D� +J� �YČWãLQRX� KURPDGtFt� VH� Y NRĜHQHFK���
'DOãtP IDNWRUHP�SUR�XNOiGiQt�UL]LNRYêFK�SUYNĤ�MH�VWiĜt�URVWOLQ\��NG\�VWDUãt�URVWOLQ\�XNOiGDMt�YtFH�
UL]LNRYêFK� SUYNĤ� Y QDG]HPQtFK� þiVWHFK� QHå� URVWOLQ\� PODGp�� 5RVWOLQ\� SRXåtYDQp� SUR�
SRWUDYLQiĜVNp� ~þHO\� VH� Y\]QDþXMt� UĤ]QêP� SĜtMPHP� UL]LNRYêFK� SUYNĤ�� 0QRåVWYt� UL]LNRYêFK�
SUYNĤ�� NWHUp� URVWOLQD� SĜLMPH� ] NRQWDPLQRYDQpKR� SURVWĜHGt�� ]iOHåt WDNp� QD� MHMtP� GUXKX�
�7OXVWRã HW DO� ������



��

��������� .DWHJRULH�URVWOLQ�GOH�VFKRSQRVWL�DNXPXODFH�UL]LNRYêFK�SUYNĤ

5R]OLãXMHPH� �� NDWHJRULH� URVWOLQ�� MHå� URVWRX� QD� ]DPRĜHQêFK� SĤGiFK� D� WR� H[NOXGRU\��
DNXPXOiWRU\� �K\SHUDNXPXOiWRU\�� D� LQGLNiWRU\�� ([OXGRU\� MVRX� FKDUDNWHULVWLFNp� WtP��
åH OLPLWXMt SĜtMHP� NRQWDPLQDQWĤ� ] SĤG\� D� MHMLFK� WUDQVORNDFL� ] NRĜHQH� þtPå� FKUiQt� OLVW\�
�IRWRV\QWHWLFNp EXĖN\��SĜHG�SRãNR]HQtP��.RQFHQWUDFH�UL]LNRYêFK�SUYNĤ Y QDG]HPQtFK�þiVWHFK
WDN ]ĤVWiYi YH�VURYQiQt�V�NRĜHQ\ UHODWLYQČ Qt]Ni��6]iNRYi�	�7OXVWRã��������0H]L�H[NOXGRU\�
SDWĜt�QDSĜtNODG�WRSRO�D�ERURYLFH �:HL�HW�DO���������,QGLNiWRU\ MVRX�URVWOLQ\�DNXPXOXMtFt�UL]LNRYp�
SUYN\ L Y QDG]HPQtFK�þiVWHFK��.RQFHQWUDFH�UL]LNRYêFK�SUYNĤ Y URVWOLQČ�UHIOHNWXMH�NRQWDPLQDFL�
SĤG\��SURWR�MH�WHQWR�W\S�URVWOLQ�GĤOHåLWêP�HNRORJLFNêP�XND]DWHOHP ]DPRĜHQt�SĤG�UL]LNRYêPL�
SUYN\��3DWĜt�VHP�YČWãLQD�NXOWXUQtFK�SORGLQ��MDNR�QDSĜtNODG�SãHQLFH� $NXPXOiWRU\ MVRX�URVWOLQ\��
NWHUp�SĜHY\ãXMt�NRQFHQWUDFt� UL]LNRYêFK�SUYNĤ NRQFHQWUDFL�Y SĤGČ�QHER�Y QHDNXPXOiWRURYêFK�
URVWOLQiFK�URVWRXFtFK�SREOtå� 0H]L W\WR�URVWOLQ\�ĜDGtPH QČNWHUp�GUXK\�EUXNYRYLWêFK��QDSĜtNODG�
SHQt]HN��7HQWR�W\S�URVWOLQ�E\�E\O�LGHiOQtP�QiVWURMHP�N RGVWUDĖRYiQt�UL]LNRYêFK�SUYNĤ�] SĤG\��
QHEêW� MHMLFK SRPDOpKR� Y]UĤVWX D� Qt]Np SURGXNFH� ELRPDV\�� 9ãHFKQ\� URVWOLQ\� NRQWLQXiOQtP�
SĜtMPHP�UL]LNRYêFK�SUYNĤ HYHQWXiOQČ�]K\QRX���6]iNRYi�	�7OXVWRã��������

������� 7ROHUDQFH�D�WR[LFLWD

7ROHUDQFH�MH�GHILQRYiQD�MDNR�VFKRSQRVW�URVWOLQ\�SĜHåtW�Y NRQWDPLQRYDQp�SĤGČ��NGH�MLQi�
URVWOLQD�QHSĜHåLMH��=iOHåt� WHG\�QD�JHQRW\SX�URVWOLQ\��3UYQtPL�REUDQêPL�SRVWXS\�URVWOLQ\�MVRX�
XNOiGiQt� UL]LNRYêFK� SUYNĤ� GR� VWČQ� EXQČN� D� ]PČQD� SURSXVWQRVWL� SOD]PDWLFNêFK� PHPEUiQ��
'YRMYD]Qp� D� WURMYD]Qp� SUYN\� MVRX� Yi]iQ\� QD� SĜtWRPQp� IXQNþQt� VNXSLQ\�� MDNR� MVRX� VNXSLQ\�
NDUER[\ORYp� ��&22+��� K\GUR[\ORYp� ��2+�� D� WKLRORYp� ��6+��� þtPå� GRMGH� N� ]DPH]HQt� MHMLFK�
GDOãtKR� SRK\EX� Y� URVWOLQČ�� 1HMGĤOHåLWČMãt� VRXþiVWt� EXQČþQêFK� VWČQ� URVWOLQ� SUR� W\WR� YD]E\� MH�
SHNWLQ� REVDKXMtFt� VNXSLQ\� �&22+�� 5RVWOLQD� WDNp� UHJXOXMH� SĜtMHP� UL]LNRYêFK� SUYNĤ� SRPRFt�
SOD]PDWLFNp� PHPEUiQ\� LQKLELFt� MHMLFK� SĜtMPX�� 7RKR� PĤåH� EêW� GRVDåHQR�� ]PČQRX� NDSDFLW\�
EXQČþQp�VWČQ\�SUR�YD]EX�LRQWĤ��PRGLILNDFt�LRQWRYêFK�NDQiOĤ�Y PHPEUiQČ��LRQWRYRX�SXPSRX�
QHER� XYROĖRYiQtP� NRĜHQRYêFK� H[XGiWĤ��'DOãtP� WROHUDQþQtP� þL� QHXWUDOL]DþQtP� SURFHVHP� MH�
ELRV\QWp]D� OiWHN�� MDNR� MVRX� EtONRYLQ\� V Qt]NRX� PROHNXORYRX� KPRWQRVWt�� PHWDORFKDSHURQ\�
D FKHOiWRU\� MDNR� QDSĜtNODG� QLNRWLQDPLQ�� SXWUHVFLQ�� VSHUPLQ�� RUJDQLFNp� N\VHOLQ\�� JOXWDWKLRQ��
I\WRFKHODWLQ\�D�PHWDORWKLRQHLQ\��'iOH�PRKRX�EêW�]D�~þHOHP�RFKUDQ\�URVWOLQ\�SĜHG�WR[LFNêP�
SĤVREHQtP� SUYNĤ� V\QWHWL]RYiQ\� IHQROLFNp� OiWN\�� QČNWHUp� DPLQRN\VHOLQ\� �QDSĜtNODG� SUROLQ���
KRUPRQ\�D�GDOãt �&KDQGUD�	�.XPDU�������

9 SĜtSDGČ� QH]QHXWUDOL]RYiQt UL]LNRYpKR SUYNX PĤåH GRFKi]HW N LQGXNFL� UHDNWLYQtFK�
IRUHP�N\VOtNX��526���MHå�]SĤVREXMt R[LGDþQt�]PČQ\ EXQČþQêFK�NRPSRQHQW��7DNWR�Y]QLNOêP�
UDGLNiOĤP� VH� URVWOLQD� EUiQt� SRPRFt HQ]\PDWLFNêFK� �QDSĜtNODG� 62'�� JOXWKDWLRQSHUR[LGi]D
D DVNRUEiWSHUR[LGi]D�� D� QHHQ]\PDWLFNêFK DQWLR[LGDQWĤ �QDSĜtNODG DVNRUEiW�� IHQROLFNp� OiWN\��
WRNRIHURO\� D� NDURWHQRLG\�� 3R� ]QHãNRGQČQt� MVRX� WR[LFNp� OiWN\� KURPDGČQ\� YH� YDNXROiFK�
�&KDQGUD�	�.XPDU�������



��

1HJDWLYQt�YOLY� UL]LNRYêFK�SUYNĤ�QD� URVWOLQ\�PĤåHPH�GČOLW�QD�SĜtPê�D�QHSĜtPê��3ĜtPê�
~þLQHN�VH�X�URVWOLQ�REHFQČ�SURMHYXMH�UHGXNFt�UĤVWX��VQtåHQtP�YêQRVX��SRUXFKDPL�PHWDEROLVPX��
NRPSHWLFt� V MLQêPL� SUYN\� �QDSĜtNODG� SĜL� QDGE\WNX� ]LQNX� URVWOLQD� KĤĜH� SĜLMtPi� åHOH]R���
QHJDWLYQtP�RYOLYQČQtP�IRWRV\QWp]\�D�SRãNR]HQtP�XUþLWp�þiVWL�URVWOLQ\��1HSĜtPêP�~þLQNHP�VH�
UR]XPt� ]DEtUiQt� YD]HEQêFK�PtVW� Y RNROt� NRĜHQĤ� URVWOLQ� �VYRX� SĜtWRPQRVWt� VQLåXMt�PtVWR� SUR�
SUYN\�FKWČQp��D�YOLY�QD�SĤGQt�PLNURRUJDQLVP\��2YOLYQČQtP�þLQQRVWL�PLNURRUJDQLVPĤ�GRFKi]t�
N QLåãt�GHNRPSR]LFL�D�WtP�L�N SRNOHVX�åLYLQ�Y SĤGČ �&KLEXLNH�	�2ELRUD������� 9 WDEXOFH�þ� ��
MVRX�XGiQ\�SĜtNODG\�QHJDWLYQtFK�~þLQNĤ�UL]LNRYêFK�SUYNĤ�QD�Y\EUDQp�URVWOLQ\�

7DEXOND�þ� � 7R[LFNp�~þLQN\ UL]LNRYêFK�SUYNĤ�QD�URVWOLQ\��&KLEXLNH�	�2ELRUD������

3UYHN 5RVWOLQD 7R[LFNê�~þLQHN

$UVHQ ěHSND��%UDVVLFD�QDSXV� QLåãt�UĤVW��FKORUy]D��YDGQXWt

.DGPLXP .XNXĜLFH��=HD�PD\V� VQtåHQi�GpOND�YêKRQĤ��LQKLELFH�UĤVWX�NRĜHQĤ

.REDOW
5DMþH�

�/\FRSHUVLFRQ HVFXOHQWXP�
~E\WHN�QXWULþQČ�GĤOHåLWêFK�þiVWt�URVWOLQ\

&KURP &LEXOH��$OOLXP�FHSD� LQKLELFH�SURFHVX�NOtþHQt��UHGXNFH�ELRPDV\

0Čć
)D]ROH�

�3KDVHROXV YXOJDULV�
DNXPXODFH�Y�NRĜHQHFK�D�MHMLFK�PDOIRUPDFH�

D UHGXNFH

5WXĢ 5êåH��2U\]D�VDWLYD�
UHGXNFH�UĤVWX��ELRDNXPXODFH�YH�YêKRQNX�

D NRĜHQHFK�VD]HQLF�

0DQJDQ %RE��9LFLD�IDED�
DNXPXODFH�YH�YêKRQX�D�NRĜHQHFK��VQtåHQi�

GpOND�YêKRQX�D�NRĜHQH��FKORUy]D

1LNO 3ãHQLFH��7ULWLFXP�VS�� ~E\WHN�åLYLQ

2ORYR 2YHV��$YHQD�VDWLYD�
LQKLELFH�DNWLYLW\�HQ]\PX�RYOLYĖXMtFtKR�IL[DFL�

R[LGX�XKOLþLWpKR

=LQHN +UiFK��3LVXP�VDWLYXP�
~E\WHN�FKORURI\OX��]PČQ\�VWUXNWXU\�
FKORURSODVWX��QHJDWLYQt�RYOLYQČQt�
IRWRV\QWHWLFNp�DNWLYLW\��QLåãt�UĤVW
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����� .RQWDPLQDFH�SRWUDYLQ

ýORYČN� SĜLMtPi� UL]LNRYp� SUYN\� ]H� YãHFK� NRQWDPLQRYDQêFK� SRWUDYLQ� URVWOLQQpKR�
L åLYRþLãQpKR� SĤYRGX� �*DOO� HW� DO�� ������� 3ULPiUQtP� SĤYRGFHP� NRQWDPLQDFH� URVWOLQQêFK�
SRWUDYLQ� MH�SĤGD��=HPČGČOVNp� L�QH]HPČGČOVNp�SORGLQ\�Y\SURGXNRYDQp�QD�SĤGiFK�Y EOt]NRVWL�
SUĤP\VORYêFK�REODVWt�þL�Y�PtVWHFK�Y\VRFH�RYOLYQČQêFK�VSDORYiQtP�SDOLY�Y GRSUDYČ�MVRX�MHGQtP�
] Yê]QDPQêFK� ]GURMĤ� SĜtMPX� UL]LNRYêFK� SUYNĤ� SUR� þORYČND� L� RVWDWQt� åLYRþLFK\��
1D ]HPČGČOVNêFK� SĤGiFK� MH� NURPČ� VXFKp� �DWPRVIpULFNê� VSDG�� D� PRNUp� GHSR]LFH� �GpãĢ���
SUREOpPHP�Y\XåLWt�IRVIiWRYêFK�D�VWDWNRYêFK�KQRMLY��SHVWLFLGĤ��þLVWtUHQVNêFK�NDOĤ�D�RGSDGQtFK�
YRG��5DL�HW�DO��������

3ĜL� NRQWDPLQDFL� SĤG\� D� SĜtMPX� ãNRGOLYêFK� OiWHN� URVWOLQDPL� MH� RYOLYQČQ� FHOê� SRWUDYQt�
ĜHWČ]HF�� MHOLNRå� NDåGê� RUJDQLVPXV� V SĜtMPHP� åLYLQ� ] NRQWDPLQRYDQp� URVWOLQ\� SĜLMtPi� L� Y Qt�
DNXPXORYDQp�UL]LNRYp�OiWN\��0HQãt�VDYFL�SĜLMtPDMt�UL]LNRYp�SUYN\�NURPČ�SRWUDY\�WDNp�LQKDODFt��
NĤåt��SODFHQWRX�D�YRGRX��9ČWãt�VDYFL�MVRX�H[SRQRYiQL�UL]LNRYêP�SUYNĤP�SRGREQČ�MDNR�VDYFL�
PHQãt��]HMPpQD�RKURåHQ\�MVRX�GUDYp�GUXK\�V þDVWRX�SUHGDFt�QD�PHQãtFK�åLYRþLãtFK��*DOO��������
9H�YRGQtP�SURVWĜHGt�MVRX�RUJDQLVP\�Y\VWDYHQ\�NRQWDPLQDFL�WR[LFNêPL�SUYN\�]HMPpQD�OLGVNRX�
þLQQRVWt� �SUĤP\VO�� RGSDG\� ] GRPiFQRVWt�� WČåED�� ]HPČGČOVWYt� D� MLQp��� Y PHQãt� PtĜH� WDNp�
SĜtURGQtPL� YOLY\� �VP\Y��� 1HMYtFH� MVRX� SRVWLåHQ\� YČWãt� RUJDQLVP\� �U\E\��� NWHUp� PDMt� MDNR�
]GURM SRWUDY\� PHQãt� RUJDQLVP\� NRQ]XPXMtFt� NRQWDPLQRYDQRX� YRGQt� IORUX� L� MLQp� åLYRþLFK\�
�3HUDOWD�9LGHD� HW� DO�� ������ %H]REUDWOt� SĜLMtPDMt� W\WR� OiWN\� WDNp� DEVRUSFt� H[RVNHOHWHP�
�SĜtSDGQČ L MLQêPL�þiVWPL� WČOD���=SĤVRE�DNXPXODFH�SUYNĤ� MH� VSHFLILFNê�SUR�GDQê�RUJDQLVPXV�
L SUYHN�� D� NURPČ� SRWUDYQtFK� ]Y\NORVWt� MH� RYOLYQČQ� SRKODYtP� D� VWiĜtP� RUJDQLVPX�� 'DOãtP�
IDNWRUHP�SUR�DNXPXODFL�SUYNX�MH�MHKR�SĜtSDGQi�SRWĜHED�SUR�RUJDQLVPXV��(VHQFLiOQt�UL]LNRYp�
SUYN\�MVRX�PHWDEROLVPHP�åLYRþLFKĤ�VQDGQČML�UHJXORYiQ\�QHå�SUYN\�þLVWČ�WR[LFNp �*DOO�������

.URPČ� HQYLURPHQWiOQtKR� ]QHþLãWČQt� PRKRX� EêW� SRWUDYLQ\� NRQWDPLQRYiQ\� EČKHP�
WUDQVSRUWX� YOLYHP� VSDORYiQt� SDOLY� þL� SRXåLWtP� FKHPLFNpKR� RãHWĜHQt� �SHVWLFLG\�� SUR� Y\ããt�
~GUåQRVW��.H�NRQWDPLQDFL�SRWUDYLQ�PĤåH�GiOH�GRFKi]HW� L�EČKHP� MHMLFK�]SUDFRYiQt�QDSĜtNODG�
SRXåLWtP� QiVWURMĤ� Y QHYKRGQpP� VWDYX� QHER� SĜLGiQtP� SRWUDYLQRYêFK� DGLWLY�� 3RWHQFLiOQtP�
]GURMHP� UL]LNRYêFK� SUYNĤ� PRKRX� EêW� WDNp� SRWUDYLQRYp� REDO\�� ]HMPpQD� Y NRPELQDFL�
V QHVSUiYQêP� VNODGRYiQtP� �1HUtQ� HW� DO�� ������� 3RVOHGQt� PRåQRX� FHVWRX� NRQWDPLQDFH� MH�
PDQLSXODFH�Y GRPiFtP�SURVWĜHGt��]HMPpQD�Y\XåLWtP�NRQWDPLQRYDQp�YRG\��QHYKRGQpKR�QiGREt�
QHER� QHSDWĜLþQêP� VNODGRYiQtP� �0RUJDQ� ������ 9 WDEXOFH� þ�� �� MVRX� XYHGHQ\� QHMþDVWČML�
NRQWDPLQRYDQp�SRWUDYLQ\�Y\EUDQêPL�UL]LNRYêPL�SUYN\�D�WR[LFNp�IRUP\�WČFKWR�SUYNĤ�



��

7DEXOND�þ� � =GURMH Y\EUDQêFK UL]LNRYêFK�SUYNĤ�D�MHMLFK�WR[LFNp�IRUP\��$SSHQURWK������

3UYHN 3RWHQFLiOQt�]GURMH�Y�SRWUDYČ 7R[LFNp�IRUP\

&G
YHMFH��U\E\��KRXE\��þHVQHN��ãSHQiW��
SãHQLFH��UêåH��RYHV��NXNXĜLFH��VyMD��

RĜHFK\
YãHFKQ\�IRUP\�MVRX�WR[LFNp

3E

YHMFH��NDNDRYê�SUiãHN��UêåH��SãHQLFH��
EUDPERU\��YiSQtNRYp�VXSOHPHQW\��
X]HQp�SURGXNW\��YtQR��SLYR��POpNR��

PUNHY��UR]LQN\

RUJDQLFNp�IRUP\�MVRX�QHMQHEH]SHþQČMãt�
D QHMOpSH�SĜLMDWHOQp�RUJDQLVPHP

$V
]HOHQi�SDSiMD��UêåH��UDMþDWD��PUNHY��

PRĜVNp�SORG\��LQGLFNi�KRĜþLFH��KRYČ]t�
D�NXĜHFt��YtQR��POpNR

DQRUJDQLFNp�IRUP\�V�$V�Y�R[LGDþQtP�VWDYX�
$V���9��D�$V���,,,��MVRX�YtFH�WR[LFNp

+J YHMFH��KRXE\��PRĜVNp�SORG\��U\Et�WXN
+J���,,��RUJDQLFNp�IRUP\�
�SĜHYiåQČ PHWK\OUWXĢ�

������� 7R[LFLWD�SUR�þORYČND

7R[LFNp� ~þLQN\� UL]LNRYêFK� SUYNĤ� MVRX� ]SĤVREHQ\� QDUXãHQtP� I\]LRORJLFNêFK�
ELRFKHPLFNêFK�SURFHVĤ�Y WČOH��N þHPXå�GRFKi]t�]HMPpQD�WYRUERX�NRPSOH[Ĥ�UL]LNRYêFK�SUYNĤ�
V ELRPROHNXODPL� WČOD�� 7DNWR� ]DFK\FHQp� UL]LNRYp� SUYN\� PRKRX� ]SĤVRELW� UĤ]Qp� ELRORJLFNp�
GLVIXQNFH��'iOH�PĤåH�GRMtW�N ]iPČQČ�LRQWĤ�SUYNĤ�REVDåHQêFK YH�IXQNþQtFK�HQ]\PHFK�]D�LRQW\�
UL]LNRYêFK� SUYNĤ�� FRå� Pi� ]D� QiVOHGHN� LQDNWLYDFL� WČFKWR� HQ]\PĤ�� 1HMYtFH� QHEH]SHþQp� MVRX�
UL]LNRYp�SUYN\�Y MHMLFK�QHMVWDELOQČMãtFK�R[LGDþQtFK�VWDYHFK��&G����3E����+J�� D�$V�����9 WRPWR�
VWDYX� WYRĜt� V ELRPROHNXODPL� WČOD� YHOPL� VWDELOQt� ELRWR[LFNp� VORXþHQLQ\�� NWHUp� MVRX� SDN� WČåNR�
RGVWUDQLWHOQp� ] RUJDQLVPX� GHWR[LNDþQtPL� WHUDSLHPL� �'XUXLEH HW� DO�� ������� 3ĜHVWRåH� MVRX�
QHJDWLYQt�~þLQN\�MHGQRWOLYêFK�UL]LNRYêFK�SUYNĤ�QD�RUJDQLVPXV�VSHFLILFNp��O]H�REHFQČ�VKUQRXW��
åH� PH]L� QHMþDVWČMãt� WR[LFNp� ~þLQN\� SDWĜt� SRUXFK\� *,7�� SUĤMP\�� VWRPDWLWLGD�� WĜHV��
KHPRJOXELQXULH��DWD[LH��SDUDOê]D��]YUDFHQt��NĜHþH��GHSUHVH�D�SQHXPRQLH��-DLVKDQNDU�HW�DO��������
9 WDEXOFH�þ����MVRX�XYHGHQ\�WR[LFNp�~þLQN\�UL]LNRYêFK�SUYNĤ�QD�þORYČND�



��

7DEXOND�þ��� 7R[LFNp�~þLQN\ Y\EUDQêFK UL]LNRYêFK�SUYNĤ�QD�OLGVNê�RUJDQLVPXV

3UYHN $NXWQt�WR[LFLWD &KURQLFNi�WR[LFLWD 6SHFLILFNp�~þLQN\ =GURM

$QWLPRQ

SRGUiåGČQt�
GêFKDFtFK�FHVW��Rþt��
SRNRåN\��WUiYLFt�

SRWtåH��EROHVW�VYDOĤ��
WHSORW\��OHXNRF\Wy]D�

D�QHXWURILOLH

]iQČW\�~VWQt�GXWLQ\��
WUiYLFt�SRWtåH��

QHUYR]LWD�D�KXEQXWt

NDUFLQRJHQLWD�6E�2�

D�RPH]HQi�
NDUFLQRJHQLWD�6E�6���

PXWDJHQQt�
D WHUDWRJHQQt�~þLQN\�
SRX]H�RMHGLQČOH

9RMWHNRYi�	�
3RSHUQtNRYi�

����

$UVHQ

]iYUDĢ��VODERVW��
WUiYLFt�SRWtåH��SRNOHV�

NUHYQtKR�WODNX��
SRãNR]HQt�MDWHU�
D OHGYLQ�D�VHOKiQt�
NUHYQtKR�REČKX�

SRãNR]HQt�NĤåH� Rþt��
QHXURORJLFNp��
KHPDWRORJLFNp�
D WUiYLFt�SRWtåČ��
KXEQXWt�D�VQtåHQt�

SRWHQFH

NDUFLQRJHQQt��
PXWDJHQQt�

D WHUDWRJHQQt�~þLQN\

7FKRXQZRX�
HW�DO������

+OLQtN

SRGUiåGČQt�
GêFKDFtFK�FHVW��

QHXURORJLFNp�SRWtåH�
D DOHUJLFNp�UHDNFH

UR]YRM�QČNWHUêFK�
QHXURORJLFNêFK�

QHPRFt�
�$O]KHLPHURYD�

FKRURED���SRãNR]HQt�
OHGYLQ

[
.UHZVNL�HW�
DO������

.DGPLXP

WUiYLFt�SRWtåH��
SRãNR]HQt�GêFKDFtFK�
FHVW��EROHVWL�KODY\��
]iYUDWČ��VODERVW��
WĜHVDYND��VHOKiQt�
OHGYLQ�D�VUGFH

WUiYLFt�SRWtåH��
DQpPLH��SRãNR]HQt�
MDWHU��OHGYLQ��SOLF��

]WUiWD�þLFKX��
RVWHRPDODFLH��

RVWHRSRUy]D�D LWDL�
LWDL��ĜtGQXWt�NRVWt�

GRSURYi]HQp�EROHVWt�

NDUFLQRJHQQt��
PXWDJHQQt�

D WHUDWRJHQQt�~þLQN\

%HUQDUG�
����

&KURP

SRãNR]HQt�GêFKDFtFK�
FHVW��MDWHU��OHGYLQ��
]YUDFHQt D�NUYDYp�

SUĤMP\

SRãNR]HQt�SOLF��MDWHU��
OHGYLQ��QRVQt�

SĜHSiåN\��GUiåGČQt�
Rþt��NĤåH��

NDUGLRYDVNXOiUQt�
SRWtåH��EROHVWL�KODY\�

D�]iYUDWČ

NDUFLQRJHQLWD�MH�
SĜLSLVRYiQD�FKURPX�
Y�R[LGDþQtP�VWDYX�

�უ�

*XHUWLQ�HW�DO��
����

0Čć

SRGUiåGČQt�
JDVWURLQWHVWLQiOQtKR�

WUDNWX��*,7���
GêFKDFtFK�FHVW��

KHPROê]D��SRãNR]HQt�
MDWHU�D�OHGYLQ

QHYROQRVW��]YUDFHQt�
D EROHVWL�EĜLFKD�

[ 6WHUQ�����

2ORYR

WUiYLFt�SRWtåH��
SRãNR]HQt�MDWHU��

OHGYLQ�D�]KURXFHQt�
NUHYQtKR�REČKX�

~QDYD��PDOiWQRVW��
QHVSDYRVW�D�]iFSD

DQRUJDQLFNp�
VORXþHQLQ\�RORYD�

MVRX�SUDYGČSRGREQČ�
NDUFLQRJHQQt

:DQL�HW�DO��
����



��

7DEXOND�þ��� 7R[LFNp�~þLQN\ Y\EUDQêFK UL]LNRYêFK�SUYNĤ�QD�OLGVNê�RUJDQLVPXV �SRNUDþRYiQt�

3UYHN $NXWQt�WR[LFLWD &KURQLFNi�WR[LFLWD 6SHFLILFNp�~þLQN\ =GURM

5WXĢ

SRãNR]HQt�SOLF��
OHGYLQ��WUiYLFt�

VRXVWDY\�D�FHQWUiOQt�
QHUYRYp�VRXVWDY\�
�~þLQN\�VH�PRKRX�

GRVWDYLW�VH�
VSRåGČQtP�

]HMPpQD�SRãNR]HQt�
FHQWUiOQt�QHUYRYp�
VRXVWDY\��GiOH�
VWRPDWLWLGD�

D SRãNR]HQt�OHGYLQ

RUJDQLFNi�UWXĢ�Pi�
WHUDWRJHQQt�~þLQN\�
�Y\VRNi�SURVWXSQRVW�
WČOQtPL EDULpUDP\��
QDSĜtNODG�SODFHQWRX�

5LFH�HW�DO��
����

=LQHN

SRGUiåGČQt�NĤåH��
Rþt��QHYROQRVW��EĜLãQt�

NĜHþH��SUĤMHP��
KRUHþND��EROHVW�

KODY\�D�SRãNR]HQt�
GêFKDFt�VRXVWDY\

SRãNR]HQt�REČKRYp��
WUiYLFt��GêFKDFt��
QHUYRYp�VRXVWDY\��

QDUXãHQt�
PHWDEROLVPX�OLSLGĤ

QHGRVWDWHN�
L QDGE\WHN�]LQNX�
PĤåH�YpVW�NH�
NDUFLQRJHQH]L�

&KDVDSLV�HW�
DO������

9DQDG

SRãNR]HQt�Rþt��NĤåH��
OHGYLQ��GêFKDFtFK�
FHVW��QHUYRYp�

D WUiYLFt�VRXVWDY\

QHJDWLYQt�YOLY�QD�
REČKRYRX�D�GêFKDFt�
VRXVWDYX��LPXQLWQt�
V\VWpP�D�OHGYLQ\�

[ 5HKGHU�����

:ROIUDP

QiKOê�QiVWXS�
]iFKYDWĤ��]WUiWD�

YČGRPt��SRGUiåGČQt�
NĤåH��SRãNR]HQt�
OHGYLQ�D�GêFKDFt�

VRXVWDY\

SOLFQt�ILEUy]D��
GHUPDWLWLGD�

D SRãNR]HQt�QHUYRYp�
VRXVWDY\

RGSRYČć�RUJDQLVPX�
QD�RWUDYX�VH�PĤåH�

YêUD]QČ�OLãLW�
Y ]iYLVORVWL�QD�

H[SR]LþQtP�PpGLX

:DVHO�	�
)UHHPDQ�����

.REDOW
WUiYLFt�SRWtåH��

SRãNR]HQt�VOL]QLFH�
åDOXGNX D�PR]NX

]PČQ\�IXQNFH�ãWtWQp�
åOi]\��QHJDWLYQt�YOLY�
QD�NDUGLRYDVNXOiUQt�
D�QHUYRYRX�VRXVWDYX��

SOLFQt�ILEUy]D�D�
SRGUiåGČQt�NĤåH

VPČV�NDUELGX�
ZROIUDPX�D�NREDOWX�
MH�SUDYGČSRGREQê�
NDUFLQRJHQ�SUR�

þORYČND

/H\VVHQV�HW�
DO������

1LNO

SRãNR]HQt�OHGYLQ��
SRGUiåGČQt�NĤåH�
SĜtWRPQRVW�NUYH�
Y PRþL��QHYROQRVW�

D ]YUDFHQt

SRãNR]HQt�MDWHU��
OHGYLQ��QHUYRYp�

VRXVWDY\�D�GêFKDFtFK�
FHVW

WHUDWRJHQQt�
D NDUFLQRJHQQt�

~þLQN\

*HQFKL�HW�DO��
����



��

��� 1HMþDVWČMãt�DQDO\WLFNp�PHWRG\�SUR�VWDQRYHQt�UL]LNRYêFK�SUYNĤ

7\WR� PHWRG\� O]H� Y\XåtW� N� PRQLWRULQJX ]QHþLãĢXMtFtFK� OiWHN�� FRå� ]DMLãĢXMH� PRåQRVW�
UHJXODFH�GR�SĜtSXVWQêFK�KRGQRW�D�LQGLNDFL�QHEH]SHþQêFK�VLWXDFt��'iOH�QDSRPiKDMt�N ORNDOL]DFL
NRQWDPLQDFH�� ]MLãWČQt� UR]VDKX� ]QHþLãWČQt D� UR]OLãHQt� NRQWDPLQDQWĤ� �'UDJKLFL HW� DO� �����
'DYLGVRQ�������

����� $WRPRYi�DEVRUSþQt�VSHNWURPHWULH �$$6�

$$6�MH�MHGQRX�] YHOPL�þDVWR�Y\XåtYDQêFK�PHWRG�SUR�NYDQWLWDWLYQt�VWDQRYHQt�UL]LNRYêFK�
SUYNĤ� Y SURVWĜHGt�� 0HWRGD� MH� VSROHKOLYi�� YH� VURYQiQt� V MLQêPL� PHWRGDPL� SUYNRYp� DQDOê]\�
UHODWLYQČ�MHGQRGXFKi�D�QiNODG\�VSRMHQp�V MHMtP�SURYHGHQtP�QHMVRX�SĜtOLã�Y\VRNp��6DUNDU�������

3ULQFLSHP�$$6�MH�DEVRUSFH�]iĜHQt�R�VSHFLILFNêFK�YOQRYêFK�GpONiFK��HPLWRYDQpKR�GDQêP�
SUYNHP�� YROQêPL� DWRP\�PČĜHQpKR� SUYNX� �DWRP\� Y� ]iNODGQtP� VWDYX��� $$6� MH� ]DORåHQD� QD�
.LUFKKRIIRYČ�]iNRQČ��NWHUê� ĜtNi��åH�YROQp�DWRP\�PRKRX�SRKOLW�SRX]H�]iĜHQt��NWHUp�GRNiåRX�
VDP\�Y\]iĜLW��=PČQD� LQWHQ]LW\� WRNX�]iĜHQt� MH�~PČUQi�NRQFHQWUDFL�SUYNX�YH�Y]RUNX��SĜLþHPå�
QHDEVRUERYDQp� ]iĜHQt� MH� ]D]QDPHQiQR� MDNR� DEVRUEDQFH�� -HGQRWOLYi�PČĜHQt� O]H� SURYiGČW� SUR�
]MLãWČQt�MHGQRKR�Y\EUDQpKR�SUYNX��NG\�Y\XåtYiPH�MDNR�]GURM�]iĜHQt�VWHMQê�SUYHN��NWHUê�FKFHPH�
VWDQRYLW��0ČĜHQt�SUREtKi�Y REODVWL�YOQRYêFK�GpOHN�XOWUDILDORYpKR�]iĜHQt��89��QHER�YLGLWHOQpKR�
VYČWOD� �9,6���SURWR� MH�YKRGQp�SUR�PČĜHQt�NRYĤ�D�SRORNRYĤ��NWHUp� MVRX�VFKRSQ\�]iĜHQt�Y WpWR�
REODVWL�SRKOWLW �:HO]�	 6SHUOLQJ�������

,QVWUXPHQWDFH� SUR� $$6� VH� VNOiGi� ]H� ]GURMH� ]iĜHQt� GiOH� ] DEVRUSþQtKR� SURVĜHGt��
PRQRFKURPiWRUX� D GHWHNWRUX� -DNR� ]GURM� ]iĜHQt� MH� QHMþDVWČML� Y\XåtYiQD YêERMND� V GXWRX�
NDWRGRX��6NOHQČQi�YêERMND� MH�Y\SOQČQD� LQHUWQtP SO\QHP��REVDKXMH�GXWRX�NDWRGX Y\UREHQRX
] DQDO\]RYDQpKR� SUYNX� D� DQRGX ] SUYNX� MLQpKR� �NRY��� (OHNWULFNêP� YêERMHP� GRFKi]t�
N XYROĖRYiQt�D�H[FLWDFL�DWRPĤ�NDWRG\��3ĜL�QiYUDWX�] H[FLWRYDQpKR�GR�]iNODGQtKR�VWDYX�DWRP\�
HPLWXMt�]iĜHQt��MHKRå�HQHUJLH�RGSRYtGi�HQHUJLL�XYROQČQp�SĜL�WRPWR�SĜHFKRGX��-DNR�GDOãt�]GURM�
]iĜHQt� O]H� Y\XåtW� EH]HOHNWURGRYp� YêERMN\�� 7\WR� YêERMN\� REVDKXMt� WČNDYp� VORXþHQLQ\�
DQDO\]RYDQpKR� SUYNX� D� GR� H[FLWRYDQpKR� VWDYX� MVRX� SĜHYHGHQ\� SRPRFt� Y\VRNRIUHNYHQþQtKR�
HOHNWULFNpKR�]GURMH��=iĜHQt�MH�]H�]GURMH�YHGHQR�GR�DEVRUSþQtKR�SURVWĜHGt��NGH�VH�Y\VN\WXMt�YROQp�
DWRP\�DQDO\]RYDQpKR�SUYNX��NWHUp�þiVW�]iĜHQt�DEVRUEXMt��þtPå�GRMGH�N MHKR�]HVODEHQt��=iĜHQt�
SRNUDþXMH�QD�PRQRFKURPiWRU��FRå�MH�RSWLFNp�]DĜt]HQt��NWHUp�VORXåt�N Y\PH]HQt�]YROHQp�YOQRYp�
GpON\�DQDO\]RYDQpKR�SUYNX�]H�VSHNWUD�D GiOH�QD GHWHNWRU��NGH GRFKi]t�N PČĜHQt�LQWHQ]LW\�]iĜHQt�
SĜHG�D�SR�DWRPL]DFL�Y]RUNX��= UR]GtOX�WČFKWR�]iĜHQt�MH�XUþHQD�DEVRUEDQFH��6FKOHPPHU�������



��

$EVRUSþQt�SURVWĜHGt�Y]QLNi�SĜL�SĜHYHGHQt�Y]RUNX��YČWãLQRX�UR]WRN��GR�DWRPiUQtKR�VWDYX��
. WRPX�PĤåH�EêW�Y\XåtYiQ�SODPHQ��MDNR�Y�SĜtSGČ�SODPHQRYp�$$6��)$$6���JUDILWRYp�N\YHW\�
X HOHNWURWHUPLFNp�$$6��(7$$6���K\GULGRYê�]SĤVRE�UR]NODGX�X�$$6�V K\GULGRYRX�WHFKQLNRX�
�+*$$6�� QHER� VWXGHQp� SiU\� UWXWL� Y SĜtSDGČ� $$6� V WHFKQLNRX� VWXGHQêFK� SDU� �&9$$6���
3ĜL Y\XåLWt� SODPHQH� GRVDKXMHPH� QLåãt� FLWOLYRVWL�PHWRG\� NYĤOL� Qt]NpPX� SĜHFKRGX� Y]RUNX� GR�
DWRPiUQtKR� VWDYX� D� Y]QLNX� VSDOLQ�� NWHUp� SURVWĜHGt� ĜHGt� D�PRKRX� UHDJRYDW� V YROQêPL� DWRP\��
-DNR SO\Q\�SUR�VSDORYDQt�VH�Y\XåtYi�NRPELQDFH�DFHW\OHQX�D�Y]GXFKX�QHER�DFHW\OHQX�D�R[LGX�
GXVQpKR��3RXåLWtP�JUDILWRYêFK�N\YHW�VH�]Y\ãXMH�FLWOLYRVW�PHWRG\��DOH�]Y\ãXMt�VH�L�FK\E\�PČĜHQt�
�SUREOpP\�REGREQp�MDNR�X�)$$6���9êKRGRX�PHWRG\�(7$$6�MH ]QDþQi�FLWOLYRVW�PČĜHQt��GDQi�
Y\ããt�DWRPL]DFt�Y]RUNX�D�]DNRQFHQWURYiQtP�DWRPĤ�Y SURVWRUX�N\YHW\��2GSDĜRYiQt�D�DWRPL]DFH�
Y]RUNX�MH�GRVDåHQR�RKĜHYHP�]D�Y\XåLWt�HOHNWULFNpKR�SURXGX��*UDILW�MH�QXWQp�XGUåRYDW�Y LQHUWQtP�
SURVWĜHGt��DE\�QHGRãOR�N MHKR�VSiOHQt��0HWRGX�+*$$6�O]H�DSOLNRYDW�SRX]H�SUR�SUYN\�WYRĜtFt�
NRYDOHQWQt�SO\QQp�K\GULG\��*H��$V��6H��6Q��6E��7H��%L�D�3E���$QDO\W�MH�UHGXNRYiQ�QD�K\GULG�
SRPRFt�WHWUDK\GULGRERULWDQX�VRGQpKR��1D%+����+\GULG\�MVRX�GiYNRYiQ\�GR�SODPHQH�]D�Y]QLNX�
YROQêFK� DWRPĤ�� 0HWRGD� Pi� YêKRGX� Y\VRNp� FLWOLYRVWL�� DOH� MH� Y\XåLWHOQi� MHQ� SUR� RPH]HQp�
VSHNWUXP�SUYNĤ��0HWRGD�&9$$6�SUREtKi�QD�SRGREQpP�SULQFLSX�MDNR�+*$$6��QHQt�YãDN�QXWQp�
]Y\ãRYDW�WHSORWX�SUR�DWRPL]DFL�Y]RUNX��0HWRGD�MH�Y\XåtYiQD�SUR�VWDQRYHQt�UWXWL��. SĜHYHGHQt�
UWXWL�GR�HOHPHQWiUQtKR�VWDYX�VH�Y\XåtYi�1D%+� QHER�FKORULG�FtQDWê��6Q&O����3iU\�UWXWL�MVRX�SDN�

Y\XåLW\� SUR� PČĜHQt� DEVRSFH�� 'HWHNþQt� OLPLW� SUR� )$$6� MH� ���� PJ�/�� 2VWDWQt� PHWRG\� MVRX�
FLWOLYČMãt�Då�R���ĜiG\��6FKOHPPHU�������

����� +PRWQRVWQt�VSHNWURPHWULH�V LQGXNþQČ�Yi]DQêP�SOD]PDWHP �,&3�06�

,&3�06� MH� DQDO\WLFNi� PHWRGD�� NWHUi� NRPELQXMH� KPRWQRVWQt� VSHNWURPHWULL� �06��
V LQGXNþQČ� Yi]DQêP� SOD]PDWHP� �,&3�� D� MHMtP� SRXåLWtP� MH� PRåQp� GHWHNRYDW� L� YHOPL� Qt]Np�
NRQFHQWUDFH�SUYNĤ��3ULQFLSHP� WpWR� WHFKQLN\ MH�SĜHYHGHQt�DWRPĤ�þL�PROHNXO�Y]RUNX�QD� LRQW\��
NWHUp� MVRX� GHWHJRYiQ\�� ,QWHQ]LWD� VLJQiOX� MHGQRWOLYêFK� LRQWĤ� RGSRYtGi� NRQFHQWUDFL� SUYNX�
�D MHKR L]RWRSĤ��Y DQDO\]RYDQpP�Y]RUNX��,QGXNþQČ�Yi]DQp�DUJRQRYp�SOD]PD��,&3��VORXåt�MDNR�
]GURM�LRQL]DFH�Y]RUNX��,&3�Y]QLNi�Y SURXGX�DUJRQX�SRPRFt�MLVNURYpKR�YêERMH�D�MH�XGUåRYiQR�
SĜtYRGHP� Y\VRNRIUHNYHQþQt� HQHUJLH� ] LQGXNþQt� FtYN\�� 7HSORWD� SOD]PDWX� VH� VWDQGDUGQČ�
SRK\EXMH�RNROR������.��PĤåH�GRViKQRXW�Då�������.���NG\�GRFKi]t�N DWRPL]DFL�Då������DWRPĤ��
9ODVWQt� KPRWQRVWQt� VSHNWURPHWU�� NGH� MVRX� MHGQRWOLYp� LRQW\� GHWHJRYiQ\�� MH� WYRĜHQ� LRQWRYRX�
RSWLNRX�� DQDO\]iWRUHP� D� GHWHNWRUHP�� ,RQWRYi� RSWLND� VORXåt� N UR]RVWĜHQt� D� ]DRVWĜHQt� SURXGX�
LRQWĤ�� DE\�QHE\OD� ]DVDåHQD�GHVWLþND� FKUiQtFt� GHWHNWRU�SĜHG�GRSDGHP� IRWRQĤ�D�NH�YKRGQpPX�
XU\FKOHQt� GR� DQDO\]iWRUX�� +PRWQRVWQt� DQDO\]iWRU� UR]GČOXMH� LRQW\� GOH� SRPČUX� KPRWQRVWL�
D QiERMH�D�XPRåĖXMH�SRK\E� LRQWĤ�VPČUHP�N GHWHNWRUX��1D�GHWHNWRUX�GRFKi]t�N Y\KRGQRFHQt�
LQWHQ]LW VLJQiOĤ VHSDURYDQêFK�LRQWĤ��0HWRGX�O]H�FLWOLYRVWt�SĜLURYQDW�N (7$$6 D�O]H�ML�DSOLNRYDW�
SĜL VWDQRYHQt�YãHFK�NRYĤ�D�QČNWHUêFK�GDOãtFK SUYNĤ��QDSĜtNODG�%U��,��6�D�3��1HYêKRGRX�PHWRG\�
MH� FHQD� ODERUDWRUQtKR� Y\EDYHQt� SRWĜHED� UR]ViKOêFK� RGERUQêFK� ]QDORVWt� RSHUiWRUĤ D� QXWQRVW�
QDĜHGLW Y]RUHN N RPH]HQt�YOLYX�QHVSHNWURVNRSLFNêFK LQWHUIHUHQFt�]SĤVREHQêFK�GRSURYRGQêPL�
LRQW\� VROt� YH� Y]RUNX�� MHå� PRKRX� ]PČQLW� LQWHQ]LWX� VLJQiOX� LRQWĤ �0LKDOMHYLþ HW DO� �����
%HDXFKHPLQ�������



��

����� $WRPRYi�HPLVQt�VSHNWURPHWULH�V LQGXNþQČ�Yi]DQêP�SOD]PDWHP

3ULQFLSHP�DWRPRYp�HPLVQt�VSHNWURPHWULH�V LQGXNþQČ�Yi]DQêP�SOD]PDWHP��,&3�$(6��MH�
DWRPL]DFH� �þiVWHþQČ L� LRQL]DFH�� D�SĜHYHGHQt� DWRPĤ� �LRQWĤ��Y]RUNX�GR�Y\ããtFK� HQHUJHWLFNêFK�
VWDYĤ��7RKR�MH�GRVDåHQR�SRGREQČ�MDNR�X�SĜHGFKR]t�PHWRG\�SRPRFt�,&3��$WRP\�SĜL�QiYUDWX�GR�
QLåãtFK��SĤYRGQtFK��HQHUJHWLFNêFK�VWDYĤ�Y\]DĜXMt�VSHNWUXP�VH�VSHFLILFNêPL�YOQRYêPL�GpONDPL��
NWHUp�MVRX�GDQp�UR]GtOHP�HQHUJLt�KODGLQ��(OHNWURQ\�]RGSRYČGQp�]D�HPLVL�MVRX�ORNDOL]RYiQ\�YH�
YQČMãtFK� YUVWYiFK� REDOX� DWRPX�� =iĜHQt� V UĤ]QêPL� YOQRYêPL� GpONDPL� MH� SRPRFt�
PRQRFKURPiWRUX�Y\XåtYDMtFtKR�RSWLFNRX�PĜtåNX UR]ORåHQR�QD�þiURYp�VSHNWUXP��'HWHNWRU�PČĜt�
LQWHQ]LWX� ]iĜHQt� VSHNWUD� R� UĤ]QêFK� YOQRYêFK� GpONiFK�� .RQFHQWUDFH� DQDO\]RYDQpKR� SUYNX� MH
URYQD LQWHQ]LWČ� ]iĜHQt� V YOQRYRX� GpONRX� FKDUDNWHULVWLFNRX� SUR� VOHGRYDQê� SUYHN� &LWOLYRVW�
PHWRG\� MH�VURYQDWHOQi�V )$$6�� ,&3�$(6�XPRåĖXMH�PXOWLHOHPHQWiUQt�DQDOê]X�SRGREQČ� MDNR
PHWRGD SĜHGFKR]t�� 1HYêKRGRX�PHWRG\� MH� FHQD� ODERUDWRUQtKR� Y\EDYHQt� SRWĜHED� UR]ViKOêFK�
RGERUQêFK� ]QDORVWt RSHUiWRUĤ D� SRPČUQČ� Y\VRNê� GHWHNþQt� OLPLW� �'DYLGVRQ� ������
6PLWK 	 1RUGEHUJ�������3UDPDQLN�	�'DV ������

����� 1HXWURQRYi�DNWLYDþQt�DQDOê]D

1HXWURQRYi�DNWLYDþQt�DQDOê]D��1$$��MH�YHOPL�VHQ]LWLYQt�PHWRGD�SUR�XUþHQt�NRQFHQWUDFt�
SUYNĤ�Y ãLURNpP�UR]VDKX�GUXKĤ�PDWULF��3ULQFLSHP�MH�SĜHPČQD�VWDELOQtFK�MDGHU�QD�UDGLRDNWLYQt�
L]RWRS\�D�PČĜHQt�Y\SURGXNRYDQp�UDGLDFH�SĜL MHMLFK�UR]SDGX��7pPČĜ�YêKUDGQČ�MH�PČĜHQR�JDPD�
]iĜHQt��(QHUJLH�]iĜHQt�D�SRORþDV�UR]SDGX�MVRX�KRGQRW\�FKDUDNWHULVWLFNp�SUR�NDåGê VSHFLILFNê
SUYHN��,QWHQ]LWD�]iĜHQt�RGSRYtGi�NRQFHQWUDFL�SUYNX��1HXWURQ\�SRWĜHEQp�N SĜHPČQČ�MDGHU�MVRX�
]tVNiYiQ\ ] UHDNWRUĤ�QHER�] L]RWRSRYêFK�QHXWURQRYêFK�]GURMĤ��9êKRGRX�PHWRG\�MH��åH�SRWĜHED
~SUDY\�Y]RUNX MH�Qt]Ni �QHPXVt�EêW�åDGQi���1HYêKRGRX�MVRX�Y\ããt�QiNODG\�D�Qt]Ni�GRVWXSQRVW�
SURVWĜHGNĤ��3UYN\�V SURWRQRYêP�þtVOHP�����D�QČNWHUp�WČåNp�NRY\��QDSĜtNODG�RORYR�D�ELVPXW��
QHO]H�WRXWRX�PHWRGRX�GHWHJRYDW� 7\WR�SUYN\�QHY\]DĜXMt�JDPPD�]iĜHQt�QHER�PDMt�SĜtOLã�NUiWNê�
SRORþDV�UR]SDGX D�YH�VSHNWUX�VH�QHSURMHYt��2VWDWQt�SUYN\�MVRX�SRPRFt�WpWR�PHWRG\�PČĜLWHOQp��
'HWHNþQt�OLPLW 1$$�MH ������� QJ�J Y ]iYLVORWL�QD�PČĜHQpP�SUYNX��7Čåãt�SUYN\�V YČWãtP�MiGUHP�
VH�V Y\ããt�SUDYGČSRGREQRVWt�SĜHPČĖXMt�QD�QHVWDELOQt�L]RWRS\�D�WtP�MH�GRVDåHQR�Y\ããt�FLWOLYRVWL�
PČĜHQt �*UHHQEHUJ�HW�DO������� 'DYLGVRQ������ %RGH�������

����� 5HQWJHQRYi�IORXUHVFHQFH

5HQWJHQRIORXUHVFHQþQt�PHWRG\��;5)��Y\XåtYDMt� UHQWJHQRYp�]iĜHQt� MDNR�SULPiUQt�]GURM�
SUR�H[FLWDFL��=GURMHP�]iĜHQt�MVRX�YČWãLQRX�UHQWJHQN\�QHER�UDGLRL]RWRS\��NWHUp�SĜLPČMt�SUYN\�YH�
Y]RUNX�Y\]DĜRYDW�VHNXQGiUQt�UHQWJHQRYp�]iĜHQt��3UYN\�YH�Y]RUNX�MVRX�UR]SR]QiYiQ\�SRPRFt�
YOQRYp� GpON\� ]iĜHQt�� ]DWtPFR� NRQFHQWUDFH� MVRX� GiQ\� LQWHQ]LWRX� ]iĜHQt�� ;5)� XPRåĖXMt�
VLPXOWiQQt�DQDOê]X�YČWãLQ\�SUYNĤ� 9êMLPNRX�MVRX�SUYN\�V SURWRQRYêP�þtVOHP�PHQãtP�QHå����
MHMLFKå� ]iĜHQt� MH� QHVQDGQR� PČĜLWHOQp� �QHGRVDKXMH� GHWHNWRUX�� NYĤOL� Qt]NêP� HQHUJHWLFNêP�
KODGLQiP�WČFKWR�SUYNĤ��'HWHNþQt�OLPLW\�;5)�MVRX���������J�J�SUR�SHYQp�OiWN\�D���������J�/�
SUR�NDSDOQp�OiWN\��6DUNDU�������'DYLGVRQ�������6KDFNOH\�������



��

� =iYČU

5L]LNRYp� SUYN\ MVRX� SĜLMtPiQ\� åLYêPL� RUJDQLVP\� ] NRQWDPLQRYDQpKR SURVWĜHGt D� SĜL�
NRQWLQXiOQtP�YVWXSX�GR�MHMLFK�WČO�GRFKi]t�NH NXPXODFL WČFKWR�SUYNĤ� 3ĜHNURþHQtP NRQFHQWUDFH�
VSHFLILFNp SUR�GDQê�SUYHN D�RUJDQLVPXV��NWHUê SUYHN�SĜLMtPi� GRFKi]t�N WR[LFNpPX�~þLQNX QD�
WHQWR�RUJDQLVPXV��0H]L�UL]LNRYp�SUYN\�SDWĜt�SUYN\�HVHQFLiOQt�L�SUYN\�YêKUDGQČ�WR[LFNp� NWHUp�
MVRX QHEH]SHþQp� MLå� YH� YHOPL�PDOêFK�PQRåVWYtFK��5L]LNRYp� SUYN\� MVRX� SĜLUR]HQRX� VRXþiVWt�
SURVWĜHGt��DYãDN�DQWURSRJHQQt�þLQQRVWt��WČåED��]SUDFRYiQt��Y\XåLWt��GRFKi]t�NH�]Y\ãRYiQt�MHMLFK�
NRQFHQWUDFH�QDG�SĜtSXVWQp�KRGRW\�

ýORYČN�SĜLMtPi�UL]LNRYp�SUYN\�QHMþDVWČML�VNU]�NRQWDPLQRYDQRX�SRWUDYX�þL�YRGX��9RGD�MH�
QHMYê]QDPQČML�]QHþLãĢRYiQD UL]LNRYêPL�SUYN\�VNU] RGSDGQt�YRG\��SĤGQt�HUR]L D�DWPRVIpULFNRX�
GHSR]LFL �GpãĢ���3ĤYRGFHP�NRQWDPLQDFH�SRWUDYLQ�URVWOLQQpKR�SĤYRGX�MH�SULPiUQČ�SĤGD� 3ĜtMHP�
UL]LNRYêFK�SUYNĤ�URVWOLQDPL�MH�RYOLYĖHQ YQLWĜQtPL�IDNWRU\��GUXK�URVWOLQ\��VWiĜt�URVWOLQ\�D�GDOãt��
L IDNWRU\�SURVWĜHGt��PtUD�]QHþLãWČQt��SĜtVWXSQRVW�SUYNX�D�MLQp���.RQFHQWUDFH�UL]LNRYêFK�SUYNĤ�
Y WČOHFK�åLYRþLFKĤ MH�GiQD�SĜHGHYãtP�SĜtMPHP�SRWUDY\�ERKDWp�QD�W\WR�SUYN\�

= OLWHUiUQtFK�]GURMĤ�Y\SOêYi��åH�KDOGD�X�%XãWČKUDGX�VNXWHþQČ�SĜHGVWDYXMH�UHiOQp�UL]LNR�
SUR� YVWXS� UL]LNRYêFK� SUYNĤ� GR RUJDQLVPX URVWOLQ� D� åLYRþLFKĤ�� 1DGOLPLWQt� NRQFHQWUDFH�
UL]LNRYêFK� SUYNĤ� QD� KDOGČ� MH� GĤVOHGNHP� MHMt� PLQXORVWL�� SURWRåH� VORXåLOD� MDNR� ~ORåLãWČ�
SUĤP\VORYpKR� RGSDGX� L� MLQpKR� WR[LFNpKR�PDWHULiOX� 1HMYČWãt� UL]LNR� SĜHGVWDYXMt� SUYN\� MDNR�
RORYR��NDGPLXP�D�UWXĢ��MHGQDN�]�GĤYRGX��åH�WR[LFNp�~þLQN\�WČFKWR�SUYNĤ�QD��OLGVNê��RUJDQLVPXV�
VH�PRKRX�SURMHYLW�MLå�SĜL�YHOPL�PDOêFK�GiYNiFK��DOH�WDNp�SURWR��åH�Y]KOHGHP�N�MHMLFK�ãLURNpPX�
SUĤP\VORYpPX�Y\XåLWt�Y PLQXORVWL��GQHV�YOLYHP�Y\VRNp�WR[LFLW\�RPH]HQR��O]H�XVRXGLW��åH�E\�
MHMLFK�NRQFHQWUDFH�QD�KDOGČ�PRKOD�EêW� ]YêãHQi��9 VRXþDVQp�GREČ� MH�KDOGD�SRURVWOi�YHJHWDFt�
D SĜtVWXSQi�YHĜHMQRVWL��FRå�SĜHGVWDYXMH�QHEH]SHþt�SUR�QiYãWČYQtN\�L�åLYRþLFK\�åLMtFt�QD�KDOGČ��
QHERĢ�PRKRX�NRQWDPLQRYDQp�URVWOLQ\ SR]ĜtW��2NROQt�]HPČGČOVN\�Y\XåtYDQi�SĤGD�MH�RKURåHQD�
VP\YHP�UL]LNRYêFK�SUYNĤ�] KDOG\��D�SURWR�PĤåH�EêW�]GURMHP�NRQWDPLQRYDQêFK�SURGXNWĤ��1D�
SĜLOHKOp� ]HPČGČOVNp� SĤGČ� MH� QXWQp� SURYpVW� PČĜHQt� REVDKX� UL]LNRYêFK� SUYNĤ� N SRWYU]HQt�
K\SRWp]\�R�SĜHFKRGX�SUYNĤ�] KDOG\�GR� WpWR�SĤG\��&HOp�~]HPt�KDOG\�E\�E\OR�YKRGQp�RSORWLW�
D VQtåLW�NRQFHQWUDFL�UL]LNRYêFK�SUYNĤ�Y SĤGČ�]D�SRPRFL�I\WRUHPHGLDþQtFK�WHFKQLN�
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� 6H]QDP�OLWHUDWXU\

$SSHQURWK� .�-�� ������ 6RLO� +HDY\� 0HWDOV�� &URVVURDGV� ����±���� $YDLODEOH� IURP�
KWWS���ZZZ�VSULQJHUOLQN�FRP�LQGH[���������������������������

%DELþND� /�� ������ 7R[LFN\� Yê]QDPQp� OiWN\� Y� SRWUDYLQiFK�� 3RWUDYLQiĜVNi� NRPRUD� ýHVNp�
UHSXEOLN\��ýHVNi�WHFKQRORJLFNi�SODWIRUPD�SUR�SRWUDYLQ\��3UDKD�

%DUFHORX[�'*��%DUFHORX[�'��������&RSSHU��-RXUQDO�RI�WR[LFRORJ\��&OLQLFDO�7R[LFRORJ\�������±
����

%DUXWKLR�)��������7R[LF�HIIHFWV�RI�FKURPLXP�DQG� LWV�FRPSRXQGV��%LRORJLFDO�7UDFH�(OHPHQW�
5HVHDUFK�������±����

%HDXFKHPLQ�'��������,QGXFWLYHO\�&RXSOHG�3ODVPD�0DVV�6SHFWURPHWU\�0HWKRGV��3DJHV����±
����LQ�/LQGRQ�-&��7UDQWHU�*(��.RSSHQDDO�':��HGLWRUV��(QF\FORSHGLD�RI�6SHFWURVFRS\�DQG�
6SHFWURPHWU\���UG�HGLWLRQ��(OVHYLHU��$YDLODEOH�IURP�KWWS���G[�GRL�RUJ���������%���������
�����������������

%HQFNR�9��&LNUW�0��/HQHU�-��������7R[LFNp�NRY\ Y�åLYRWQtP�D�SUDFRYQtP�SURVWĜHGt�þORYČND��
*UDGD��3UDKD�

%HUQDUG�$��������&DGPLXP�	�LWV�DGYHUVH�HIIHFWV�RQ�KXPDQ�KHDOWK��,QGLDQ�-RXUQDO�RI�0HGLFDO�
5HVHDUFK��������±����

%RGH�3��������1HXWURQ�DFWLYDWLRQ�DQDO\VLV� �1$$���3DJHV����±���� LQ�.DUGMLORY�1��)HVWD�*�
HGLWRUV�� 1HXWURQ�0HWKRGV� IRU� $UFKDHRORJ\� DQG� &XOWXUDO� +HULWDJH�� 6SULQJHU�� $YDLODEOH�
IURP�KWWSV���GRL�RUJ��������������������������B���

%ROW�$0��0DQQ�..��������7XQJVWHQ��DQ�(PHUJLQJ�7R[LFDQW��$ORQH�RU�LQ�&RPELQDWLRQ��&XUUHQW�
HQYLURQPHQWDO�KHDOWK�UHSRUWV������±����

%R\OH� 5:�� -RQDVVRQ� ,5�� ������ 7KH� JHRFKHPLVWU\� RI� DQWLPRQ\� DQG� LWV� XVH� DV� DQ� LQGLFDWRU�
HOHPHQW�LQ�JHRFKHPLFDO�SURVSHFWLQJ��-RXUQDO�RI�*HRFKHPLFDO�([SORUDWLRQ�������±����

%X[WRQ�6��*DUPDQ�(��+HLP�.(��/\RQV�'DUGHQ�7��6FKOHNDW�&(��7D\ORU�0'��2OOHU�$5� ������
&RQFLVH�5HYLHZ�RI�1LFNHO�+XPDQ�+HDOWK�7R[LFRORJ\�DQG�(FRWR[LFRORJ\��,QRUJDQLFV�����
���

&DURFFL�$��&DWDODQR�$��/DXULD�*��6LQLFURSL�06��*HQFKL�*��������/HDG�WR[LFLW\��DQWLR[LGDQW�
GHIHQVH� DQG� HQYLURQPHQW�� 3DJHV� ��±��� 5HYLHZV� RI� HQYLURQPHQWDO� FRQWDPLQDWLRQ� DQG�
WR[LFRORJ\��6SULQJHU�

&HPSHO�0��1LNHO�*��������1LFNHO��$�UHYLHZ�RI�LWV�VRXUFHV�DQG�HQYLURQPHQWDO�WR[LFRORJ\��3ROLVK�
-RXUQDO�RI�(QYLURQPHQWDO�6WXGLHV�������±����

&tOHN 9�� ������ ,QGXVWULiOQt� SĜtURGD±SUREOpP\� SpþH� D� RFKUDQ\�� 3ĜtSDGRYê� SUREOpP��
EXãWČKUDGVNi�KDOGD��2FKUDQD�SĜtURG\�����������

&OHPHQV� 6�� ������ 7R[LF� PHWDO� DFFXPXODWLRQ�� UHVSRQVHV� WR H[SRVXUH� DQG PHFKDQLVPV�
RI WROHUDQFH�LQ SODQWV��%LRFKLPLH��������±�����



��

&OLIWRQ� -&�� ������0HUFXU\� H[SRVXUH� DQG� SXEOLF� KHDOWK�� 3HGLDWULF�&OLQLFV� RI�1RUWK�$PHULFD�
�����������

&RVWD�0��.OHLQ�&%��������7R[LFLW\�DQG�FDUFLQRJHQLFLW\�RI�FKURPLXP�FRPSRXQGV�LQ�KXPDQV��
&ULWLFDO�5HYLHZV�LQ�7R[LFRORJ\�������±����

ý5�� 9\KOiãND� ��������� ]H� GQH� �� NYČWQD� ������ R� VWDQRYHQt� SRGUREQRVWt� RFKUDQ\� NYDOLW\�
]HPČGČOVNp� SĤG\� D� R� ]PČQČ� Y\KOiãN\� þ�� �������� 6E��� NWHURX� VH� XSUDYXMt� QČNWHUp�
SRGUREQRVWL� RFKUDQ\� ]HPČGČOVNpKR� SĤGQtKR� IRQGX�� ������ þiVW� ��� $YDLODEOH� IURP�
KWWSV���ZZZ�]DNRQ\SUROLGL�F]�FV����������FDVW

'DWWD�6��9HUR�6(��+HWWLDUDFKFKL�*0��-RKDQQHVVRQ�.��������7XQJVWHQ�&RQWDPLQDWLRQ�RI�6RLOV�
DQG�6HGLPHQWV��&XUUHQW�6WDWH�RI�6FLHQFH��&XUUHQW�3ROOXWLRQ�5HSRUWV�����±���

'DYLGVRQ�&0��������0HWKRGV�IRU�WKH�'HWHUPLQDWLRQ�RI�+HDY\�0HWDOV�DQG�0HWDOORLGV�LQ�6RLOV��
3DJHV� ��±���� LQ� $OORZD\�� %ULDQ� -�� HGLWRUV�� +HDY\� PHWDOV� LQ� VRLOV�� WUDFH� PHWDOV� DQG�
PHWDOORLGV�LQ�VRLOV�DQG�WKHLU�ELRDYDLODELOLW\��6SULQJHU��1HZ�<RUN�

'H�9RRJW�3��+DWWXP�%�9DQ��)HHQVWUD�-)��3HHUHERRP�-:&��������([SRVXUH�DQG�+HDOWK�(IIHFWV�
RI�&DGPLXP��7R[LFRORJLFDO�	�(QYLURQPHQWDO�&KHPLVWU\�����±����

'HVKSDQGH�-��-RVKL�0��*LUL�3��������=LQF��7KH�WUDFH�HOHPHQW�RI�PDMRU�LPSRUWDQFH�LQ�KXPDQ�
QXWULWLRQ�DQG�KHDOWK��,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFDO�6FLHQFH�DQG�3XEOLF�+HDOWK�������

'UDJKLFL�&��-HOHVFX�&��'LPD�&��&RPDQ�*��&KLULOD�(��������+HDY\�0HWDOV�'HWHUPLQDWLRQ�LQ�
(QYLURQPHQWDO� DQG�%LRORJLFDO� 6DPSOHV�� 3DJHV� ���±���� LQ�6LPHRQRY�/,��.RFKXERYVNL�
09��DQG�6LPHRQRYD�%*��HGLWRUV��(QYLURQPHQWDO�+HDY\�0HWDO�3ROOXWLRQ�DQG�(IIHFWV�RQ�
&KLOG�0HQWDO�'HYHORSPHQW��6SULQJHU��1HWKHUODQGV��'RUGUHFKW�

'XGD�&KRGDN� $�� %ODV]F]\N� 8�� ������ 7KH� LPSDFW� RI� QLFNHO� RQ� KXPDQ� KHDOWK�� -RXUQDO� RI�
(OHPHQWRORJ\�������±����

'XIIXV� -+�������� ³+HDY\�PHWDOV´� D�PHDQLQJOHVV� WHUP"� �,83$&� WHFKQLFDO� UHSRUW���3XUH� DQG�
$SSOLHG�&KHPLVWU\�������±����

'XUXLEH -2�� 2JZXHJEX� 02&�� (JZXUXJZX� -1�� ������ +HDY\� PHWDO� SROOXWLRQ� DQG� KXPDQ�
ELRWR[LF�HIIHFWV��,QWHUQDWLRQDO�-RXUQDO�RI�3K\VLFDO�6FLHQFHV������±����

(GHOVWHLQ�0��%HQ�+XU�0��������+HDY\�PHWDOV�DQG�PHWDOORLGV��6RXUFHV��ULVNV�DQG�VWUDWHJLHV�WR�
UHGXFH� WKHLU� DFFXPXODWLRQ� LQ� KRUWLFXOWXUDO� FURSV�� 6FLHQWLD� +RUWLFXOWXUDH� �������±�����
(OVHYLHU��$YDLODEOH�IURP�KWWS���G[�GRL�RUJ���������M�VFLHQWD�������������

)LãHU�-��1RYiNRYi�0��0DFHN�7��������0HFKDQLVP\�VQLåXMtFt�WR[LFLWX�UL]LNRYêFK�SUYNĤ�X�URVWOLQ��
&KHPLFNH�/LVW\��������±����

)OHPPLQJ�&$��7UHYRUV�-7��������&RSSHU�WR[LFLW\�DQG�FKHPLVWU\�LQ�WKH�HQYLURQPHQW��D�UHYLHZ��
:DWHU��$LU��DQG�6RLO�3ROOXWLRQ�������±����

*DOO�-(��%R\G�56��5DMDNDUXQD�1��������7UDQVIHU�RI�KHDY\�PHWDOV�WKURXJK�WHUUHVWULDO�IRRG�ZHEV��
D�UHYLHZ��(QYLURQPHQWDO 0RQLWRULQJ�DQG�$VVHVVPHQW����������



��

*HQFKL�*��&DURFFL�$��/DXULD�*��6LQLFURSL�06��&DWDODQR�$��������1LFNHO��+XPDQ�+HDOWK�DQG�
(QYLURQPHQWDO�7R[LFRORJ\��,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�
+HDOWK���������

*RGW�-��6FKHLGLJ�)��*URVVH�6LHVWUXS�&��(VFKH�9��%UDQGHQEXUJ�3��5HLFK�$��*URQHEHUJ�'$��������
7KH�WR[LFLW\�RI�FDGPLXP�DQG�UHVXOWLQJ�KD]DUGV�IRU�KXPDQ�KHDOWK��-RXUQDO�RI�2FFXSDWLRQDO�
0HGLFLQH�DQG�7R[LFRORJ\����±��

*UHHQEHUJ�55��%RGH�3��'H�1DGDL�)HUQDQGHV�($��������1HXWURQ�DFWLYDWLRQ�DQDO\VLV��$�
SULPDU\�PHWKRG�RI�PHDVXUHPHQW��6SHFWURFKLPLFD�$FWD�� 3DUW�%�$WRPLF�6SHFWURVFRS\�
������±�����(OVHYLHU�%�9��$YDLODEOH�IURP�KWWS���G[�GRL�RUJ���������M�VDE�������������

*UHJHU�0��������0HWDO�$YDLODELOLW\�DQG�%LRFRQFHQWUDWLRQ�LQ�3ODQWV��3DJHV������LQ�3UDVDG�019��
+DJHPH\HU� -�� HGLWRUV�� +HDY\� 0HWDO� 6WUHVV� LQ� 3ODQWV�� 6SULQJHU�� %HUOLQ�� +HLGHOEHUJ��
$YDLODEOH�IURP�KWWS���OLQN�VSULQJHU�FRP��������������������������B��

*XHUWLQ�-��$YDNLDQ�&3��-DFREV�-$��������&KURPLXP��9,��KDQGERRN��&5&�SUHVV��$YDLODEOH�IURP�
KWWSV���ERRNV�JRRJOH�F]�ERRNV"LG '9G&T/�1E2F&�

*XPPRZ�%��������9DQDGLXP��(QYLURQPHQWDO�3ROOXWLRQ�DQG�+HDOWK�(IIHFWV��3DJHV���������LQ�
1ULDJX�-2��HGLWRU��(QF\FORSHGLD�RI�(QYLURQPHQWDO�+HDOWK���QG�HGLWLRQ��(OVHYLHU��$YDLODEOH�
DW�KWWSV���OLQNLQJKXE�HOVHYLHU�FRP�UHWULHYH�SLL�%��������������������

+DZNHV�6-��������:KDW�,V�D�³+HDY\�0HWDO´"�-RXUQDO�RI�&KHPLFDO�(GXFDWLRQ����������$YDLODEOH�
IURP�KWWSV���SXEV�DFV�RUJ�GRL�DEV���������HG���S�����

+RMVDN�,�HW�DO��������$UVHQLF�LQ�ULFH��$�FDXVH�IRU�FRQFHUQ��-RXUQDO�RI�3HGLDWULF�*DVWURHQWHURORJ\�
DQG�1XWULWLRQ�������±����

+ROEURRN�10��=ZLHQLHFNL�0$��������9DVFXODU�7UDQVSRUW�LQ�3ODQWV��(OVHYLHU��$YDLODEOH�IURP�
KWWSV���ERRNV�JRRJOH�F]�ERRNV"LG Q$:�X,LBW4J&�

&KDQGUD�5��'XEH\�1.��.XPDU�9��������3K\WRUHPHGLDWLRQ�RI�(QYLURQPHQWDO�3ROOXWDQWV��&5&�
3UHVV��$YDLODEOH�IURP�KWWSV���ERRNV�JRRJOH�F]�ERRNV"LG RZ=''Z$$4%$-�

&KDVDSLV�&7��6SLOLRSRXORX�&$��/RXWVLGRX�$&��6WHIDQLGRX�0(��������=LQF�DQG�KXPDQ�KHDOWK��
$Q�XSGDWH��$UFKLYHV�RI�7R[LFRORJ\�������±����

&KLEXLNH� *8�� 2ELRUD� 6&�� ������ +HDY\� PHWDO SROOXWHG� VRLOV�� (IIHFW� RQ� SODQWV� DQG�
ELRUHPHGLDWLRQ�PHWKRGV��$SSOLHG�DQG�(QYLURQPHQWDO�6RLO�6FLHQFH�����������

-DLVKDQNDU� 0�� 7VHWHQ� 7�� $QEDODJDQ� 1�� 0DWKHZ� %%�� %HHUHJRZGD� .1�� ������ 7R[LFLW\��
PHFKDQLVP�DQG�KHDOWK�HIIHFWV�RI�VRPH�KHDY\�PHWDOV��,QWHUGLVFLSOLQDU\�7R[LFRORJ\�����±
���

-lUXS�/��%HUJOXQG�0��(OLQGHU�&*��1RUGEHUJ�*��9DQWHU�0��������+HDOWK�HIIHFWV�RI�FDGPLXP�
H[SRVXUH�± D�UHYLHZ�RI�WKH�OLWHUDWXUH�DQG�D�ULVN�HVWLPDWH��6FDQGLQDYLDQ�-RXUQDO�RI�:RUN��
(QYLURQPHQW�	�+HDOWK�����±���

.DIND�=��3XQþRFKiĜRYi�-��������7ČåNp�NRY\�Y�SĜtURGČ�D�MHMLFK�WR[LFLWD��&KHPLFNH�/LVW\�������±
����



��

.D]DQW]LV�*��������0HUFXU\�H[SRVXUH� DQG�HDUO\� HIIHFWV�� DQ�RYHUYLHZ��0HGLFLQD�GHO�/DYRUR�
������±����

.OtPRYi� 0�� ������ 2EVDK� Y\EUDQêFK� WR[LFNêFK� SUYNĤ� YH� Y]RUFtFK� RGHEUDQêFK� ]� KDOG\� X�
%XãWČKUDGX��'LSORPRYi�SUiFH��3UDKD�

.UHMSFLR�=��������(VVHQWLDOLW\�RI�FKURPLXP�IRU�KXPDQ�QXWULWLRQ�DQG�KHDOWK��3ROLVK�-RXUQDO�RI�
(QYLURQPHQWDO�6WXGLHV�������±����

.UHZVNL�'��<RNHO�5$��1LHERHU�(��%RUFKHOW�'��&RKHQ�-��+DUU\�-��.DFHZ�6��/LQGVD\�-��0DKIRX]�
$0��5RQGHDX�9��������+XPDQ�KHDOWK�ULVN�DVVHVVPHQW�IRU�DOXPLQLXP��DOXPLQLXP�R[LGH��
DQG�DOXPLQLXP�K\GUR[LGH��3DJHV������� LQ�.DFHZ�6��HGLWRU�� -RXUQDO�RI�7R[LFRORJ\�DQG�
(QYLURQPHQWDO� +HDOWK� ± 3DUW� %�� &ULWLFDO� 5HYLHZV�� 7D\ORU� 	� )UDQFLV�� $YDLODEOH� IURP�
KWWSV���GRL�RUJ���������������������������

.XNDO�=��5HLFKPDQQ�)��������+RUQLQRYp�SURVWĜHGt�ýHVNp�UHSXEOLN\��MHKR�VWDY�D�RFKUDQD��ýHVNê�
JHRORJLFNê�~VWDY��3UDKD�

/DXZHU\V� 5�� /LVRQ� '�� ������ +HDOWK� ULVNV� DVVRFLDWHG� ZLWK� FREDOW� H[SRVXUH� ± DQ� RYHUYLHZ��
6FLHQFH�RI WKH�7RWDO�(QYLURQPHQW��7KH������±��

/H\VVHQV�/��9LQFN�%��9DQ�'HU�6WUDHWHQ�&��:X\WV�)��0DHV�/��������&REDOW�WR[LFLW\�LQ�KXPDQV²
$�UHYLHZ�RI�WKH�SRWHQWLDO�VRXUFHV�DQG�V\VWHPLF�KHDOWK�HIIHFWV��7R[LFRORJ\�������±���

/LVRQ�'��������&KDSWHU����� &REDOW��3DJHV����±����LQ�1RUGEHUJ�*)��%UXFH�$��1RUGEHUJ�)��
1RUGEHUJ� 0�� HGLWRUV�� $FDGHPLF� 3UHVV�� 6DQ� 'LHJR�� $YDLODEOH� IURP�
KWWS���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�%��������������������

0DQDUD�$��������3ODQW�5HVSRQVHV�WR�+HDY\�0HWDO�7R[LFLW\��3DJHV�������LQ�)XUXQL�$��HGLWRU��
3ODQWV� DQG� +HDY\� 0HWDOV�� 6SULQJHU�� 1HWKHUODQGV�� 'RUGUHFKW�� $YDLODEOH� IURP�
KWWS���OLQN�VSULQJHU�FRP���������������������������

0LKDOMHYLþ�0��6WUQDG�/��âHEHN�2��������9\XåLWt�KPRWQRVWQt�VSHNWURPHWULH�V�LQGXNþQČ�Yi]DQêP�
SOD]PDWHP�Y�JHRFKHPLL��&KHPLFNH�/LVW\�������±����

0RUJDQ� -1�� ������ (IIHFWV� RI� SURFHVVLQJ� RQ� KHDY\� PHWDO� FRQWHQW� RI� IRRGV�� $GYDQFHV� LQ�
([SHULPHQWDO�0HGLFLQH�DQG�%LRORJ\�������������

1HUtQ�&��$]QDU�0��&DUUL]R�'��������)RRG�FRQWDPLQDWLRQ�GXULQJ�IRRG�SURFHVV��7UHQGV�LQ�)RRG�
6FLHQFH�DQG�7HFKQRORJ\������±���

1ULDJX�-2��������=LQF�7R[LFLW\�LQ�+XPDQV��3DJHV���������LQ�1ULDJX�-2��HGLWRU��(QF\FORSHGLD�
RI� (QYLURQPHQWDO� +HDOWK�� (OVHYLHU�� $YDLODEOH� IURP�
KWWSV���OLQNLQJKXE�HOVHYLHU�FRP�UHWULHYH�SLL�%��������������������

3DUN� -'�� =KHQJ�:�� ������ +XPDQ� H[SRVXUH� DQG� KHDOWK� HIIHFWV� RI� LQRUJDQLF� DQG� HOHPHQWDO�
PHUFXU\��-RXUQDO�RI�3UHYHQWLYH�0HGLFLQH�DQG�3XEOLF�+HDOWK�������±����

3DXVWHQEDFK�'-��7YHUPRHV�%(��8QLFH�.0��)LQOH\�%/��.HUJHU�%'��������$�UHYLHZ�RI�WKH�KHDOWK�
KD]DUGV�SRVHG�E\�FREDOW��&ULWLFDO�5HYLHZV�LQ�7R[LFRORJ\�������±����



��

3HUDOWD�9LGHD� -5�� /RSH]� 0/�� 1DUD\DQ� 0�� 6DXSH� *�� *DUGHD�7RUUHVGH\� -�� ������ 7KH�
ELRFKHPLVWU\�RI�HQYLURQPHQWDO�KHDY\�PHWDO�XSWDNH�E\�SODQWV�� ,PSOLFDWLRQV�IRU� WKH�IRRG�
FKDLQ��,QWHUQDWLRQDO�-RXUQDO�RI�%LRFKHPLVWU\�DQG�&HOO�%LRORJ\��������±�����

3OXP� /0�� 5LQN� /�� +DMR� +�� ������ 7KH� HVVHQWLDO� WR[LQ�� ,PSDFW� RI� ]LQF� RQ� KXPDQ� KHDOWK��
,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�+HDOWK�������±�����

3RUWHU� )&�� ������ =LQF� KDQGERRN�� SURSHUWLHV�� SURFHVVLQJ�� DQG� XVH� LQ� GHVLJQ�� &5&� 3UHVV��
$YDLODEOH�IURP�KWWSV���ERRNV�JRRJOH�F]�ERRNV"LG %(+.T��0M$J&�

3UDPDQLN�6��'DV�3��������0HWDO�%DVHG�1DQRPDWHULDOV� DQG�7KHLU�3RO\PHU�1DQRFRPSRVLWHV��
3DJH� 1DQRPDWHULDOV� DQG� 3RO\PHU� 1DQRFRPSRVLWHV�� (OVHYLHU�� $YDLODEOH� IURP�
KWWS���G[�GRL�RUJ���������%��������������������������

5DL�3.��/HH�66��=KDQJ�0��7VDQJ�<)��.LP�.+��������+HDY\�PHWDOV�LQ�IRRG�FURSV��+HDOWK�ULVNV��
IDWH��PHFKDQLVPV�� DQG�PDQDJHPHQW��(QYLURQPHQW� ,QWHUQDWLRQDO��������±�����(OVHYLHU��
$YDLODEOH�IURP�KWWSV���GRL�RUJ���������M�HQYLQW�������������

5($/�(&2�7(&+1,.��VSRO��V�U�R��������6NOiGND�6�,2�Ä+DOGD�%XãWČKUDG³��$YDLODEOH�IURP�
KWWSV���ZZZ�VNODGND�EXVWHKUDG�F]�LQSDJH�VNODGND�KDOGD�EXVWHKUDG�VNODGNRYDQL�
LQHUWQLKR�RGSDGX���DFFHVHG�)HEUXDU\������

5HKGHU�'��������3HUVSHFWLYHV�IRU�YDQDGLXP�LQ�KHDOWK�LVVXHV��)XWXUH�PHGLFLQDO�FKHPLVWU\������±
����

5LFH�.0��:DONHU�(0��:X�0��*LOOHWWH�&��%ORXJK�(5��������(QYLURQPHQWDO�PHUFXU\�DQG�LWV�
WR[LF�HIIHFWV��-RXUQDO�RI�3UHYHQWLYH�0HGLFLQH�DQG�3XEOLF�+HDOWK������±���

6iĖND�0��0DWHUQD�-��������,QGLNiWRU\�NYDOLW\�]HPČGČOVNêFK�D�OHVQtFK�SĤG�ý5��3ODQHWD������
����

6DUNDU� %�� ������ +HDY\� 0HWDOV� ,Q� 7KH� (QYLURQPHQW�� 7D\ORU� 	� )UDQFLV�� $YDLODEOH� IURP�
KWWSV���ERRNV�JRRJOH�F]�ERRNV"LG 2-ER:*]ET�(&�

6FDQGDOLRV�-*��������2[\JHQ�VWUHVV�DQG�VXSHUR[LGH�GLVPXWDVHV��3ODQW�3K\VLRORJ\������±���

6KDFNOH\� 06�� ������ ;ဨ5D\� )OXRUHVFHQFH� 6SHFWURPHWU\� �;5)��� 8QLYHUVLW\� RI� &DOLIRUQLD��
%HUNHOH\��86$�

6FKOHPPHU�*��%DOFDHQ�/��7RGROt�-/��+LQGV�0:��������$WRPLF�DEVRUSWLRQ�VSHFWURPHWU\�DQG�
DWRPLF�IOXRUHVFHQFH�VSHFWURPHWU\��3DJHV��������LQ�6FKOHPPHU�*��%DOFDHQ�/��7RGROt�-/��
+LQG�0:�� HGLWRUV�� (OHPHQWDO�$QDO\VLV�� �:DOWHU� GH�*UX\WHU�*PE+�	�&R�.*��%HUOLQ��
%RVWRQ�

6PLWK� '5�� 1RUGEHUJ� 0�� ������ *HQHUDO� FKHPLVWU\�� VDPSOLQJ�� DQDO\WLFDO� PHWKRGV�� DQG�
VSHFLDWLRQ��3DJHV���±���LQ�1RUGEHUJ�*��)RZOHU�%��1RUGEHUJ�0��HGLWRUV��+DQGERRN�RQ�WKH�
7R[LFRORJ\� RI� 0HWDOV�� �WK� HGLWLRQ�� (OVHYLHU�� � $YDLODEOH� IURP�
KWWS���G[�GRL�RUJ���������%��������������������������

6ULQLYDVDQ�6��$YDGKDQL�1*��������&\WRFKURPH�F�R[LGDVH�G\VIXQFWLRQ�LQ�R[LGDWLYH�VWUHVV��)UHH�
5DGLFDO�%LRORJ\�DQG�0HGLFLQH��������±�����



��

6WHSKDQ�&+��&RXUFKHVQH�)��+HQGHUVKRW�:+��0F*UDWK�63��&KDXGUL�$0��6DSSLQ�'LGLHU�9��
6DXYp� 6�� ������ 6SHFLDWLRQ� RI� ]LQF� LQ� FRQWDPLQDWHG� VRLOV�� (QYLURQPHQWDO� 3ROOXWLRQ�
�������±����

6WHUQ�%5��������(VVHQWLDOLW\�DQG�WR[LFLW\�LQ�FRSSHU�KHDOWK�ULVN�DVVHVVPHQW��2YHUYLHZ��XSGDWH�
DQG�UHJXODWRU\�FRQVLGHUDWLRQV��-RXUQDO�RI�7R[LFRORJ\�DQG�(QYLURQPHQWDO�+HDOWK�� 3DUW�$��
&XUUHQW�,VVXHV�������±����

6XQGDU� 6�� &KDNUDYDUW\ -�� ������ $QWLPRQ\� WR[LFLW\�� ,QWHUQDWLRQDO� -RXUQDO� RI� (QYLURQPHQWDO�
5HVHDUFK�DQG�3XEOLF�+HDOWK�������±�����

6]iNRYi�-��7OXVWRã�3��������0H]LGUXKRYp�UR]GtO\�Y�SĜtMPX�UL]LNRYêFK�SUYNĤ�URVWOLQDPL��3DJH�
��� LQ�.XQ]RYi�(��0HQãtN�/��9DFK�0�� HGLWRUV�� äLYLQ\� D� UL]LNRYp� SUYN\�Y SĤGČ��ýHVNi�
]HPČGČOVNi�XQLYHU]LWD�Y 3UD]H��3UDKD�

7FKRXQZRX�3%��<HGMRX�&*��3DWOROOD�$.��6XWWRQ�'-�� ������+HDY\�0HWDO�7R[LFLW\� DQG� WKH�
(QYLURQPHQW��0ROHFXODU��&OLQLFDO�DQG�(QYLURQPHQWDO�7R[LFRORJ\���������í����

7LVVHUDQG�5��<RXQJ�5��������7R[LFLW\��3DJHV�������LQ�7LVVUDQG�5��<RXQJ�5��HGLWRUV��(VHQWLDO�
RLO� VDIHW\�� �QG� HGLWLRQ�� (OVHYLHU�� $YDLODEOH� IURP�
KWWS���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�%��������������������

7OXVWRã� 3�� 6]iNRYi� -�� âLFKRURYi� .�� 3DYOtNRYi� '��	� %DOtN� -�� ������ 5L]LND� NRYĤ Y� SĤGČ� Y�
DJURHNRV\VWpPHFK�Y�ý5��9ČGHFNê�YêERU�I\WRVDQLWiUQt�D�åLYRWQtKR�SURVWĜHGtP��3UDKD�

7UHELFKDYVNê�-��+DYUGRYi�'��%ORKEHUJHU�0��������7R[LFNp�NRY\��162��.XWQi�+RUD�6HGOHF�

9HQNDWDUDPDQ�%9��6XGKD�6��������9DQDGLXP�WR[LFLW\��$VLDQ�-�([S�6FL�������±����

9RMWHNRYi�9��3RSHUQtNRYi�=��$EXVHQDLQD�$00��������$QWLPyQ�Y�U{]Q\FK�]ORåNiFK�åLYRWQpKR�
SURVWUHGLD��&KHPLFNH�/LVW\��������±����

:DQL�$/��$UD�$��8VPDQL� -$�� ������/HDG� WR[LFLW\��$� UHYLHZ�� ,QWHUGLVFLSOLQDU\�7R[LFRORJ\�
����±���

:DUGODZ� ,�� ������ 7UDQVSRUW� DQG� 7UDQVIHU� 3URFHVV� LQ� 3ODQWV�� (OVHYLHU�� $YDLODEOH� IURP�
KWWSV���ERRNV�JRRJOH�F]�ERRNV"LG ]�*=B�KR�]J&�

:DVHO�2��)UHHPDQ�-/��������&RPSDUDWLYH�$VVHVVPHQW�RI�7XQJVWHQ�7R[LFLW\�LQ�WKH�$EVHQFH�RU�
3UHVHQFH�RI�2WKHU�0HWDOV��7R[LFV��������

:HL�6��=KRX�4��:DQJ�;��������,GHQWLILFDWLRQ�RI�ZHHG�SODQWV�H[FOXGLQJ�WKH�XSWDNH�RI�KHDY\�
PHWDOV��(QYLURQPHQW�,QWHUQDWLRQDO�������±����

:HO]�%��6SHUOLQJ�0��������$WRPLF�DEVRUSWLRQ�VSHFWURPHWU\��-RKQ�:LOH\�	�6RQV��1HZ�<RUN�

=KDQJ�:�HW�DO��������$�FULWLFDO�UHYLHZ�RQ�VHFRQGDU\�OHDG�UHF\FOLQJ�WHFKQRORJ\�DQG�LWV�SURVSHFW��
5HQHZDEOH�DQG�6XVWDLQDEOH�(QHUJ\�5HYLHZV�������±����

=RURGGX�0$��0HGLFL�6��3HDQD�0��1XUFKL�90��/DFKRZLF]� -,�� /DXOLFKW�*OLFNF�)��&RVWD�0��
������7XQJVWHQ�RU�:ROIUDP��)ULHQG�RU�)RH"��&XUUHQW�0HGLFLQDO�&KHPLVWU\������±��


