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QLOQH�L�VXPSRUQH�NLVHOLQH��LELG��
�� NROLaLQD�32�
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8�RVWDOLP�X]RUFLPD�NROLaLQD�NDOLMXPD�VH�VPDQMLOD��MHU�RYDM�HOHPHQW�QLMH

GRGDYDQ�X�WRNX�HNVSHULPHQWD��D�SRG�GHMVWYRP�®SDGDYLQD¯�MH�GR^OR�GR�LV�

SLUDQMD��8�]HPOML^WX�VX�SULPH`HQH�VOLaQH�SURPHQH�
8�X]RUFLPD�]HPOML^WD�WUHWLUDQLP�YRGRYRGQRP�YRGRP��$���%���$���
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�&���&�����8�VYLP�RVWDOLP�VOXaDMHYLPD�SULPH`HQ�MH�SRUDVW�NRQFHQWUDFLMH�QD�

WULMXPD�X�RGQRVX�QD�SRaHWQX�YUHGQRVW��X]RUFL�]HPOML^WD�SUH�SRaHWND�HNVSH�

ULPHQWD�R]QDaHQL�VD�$��%��&���8�X]RUFLPD�OXND�QLMH�XVWDQRYOMHQD�QLNDNYD

YH]D�L]PH_X�NRQFHQWUDFLMH�QDWULMXPD�L�QDaLQD�WUHWLUDQMD�X]RUND�
�.RQFHQWUDFLMD�JYRC_D�X�VYLP�X]RUFLPD�]HPOML^WD�MH�LVWD��GRN�VH�X

OXNX�NRQFHWUDFLMD�PHQMD�VD�QDaLQRP�WUHWLUDQMD�X]RUND��8�X]RUFLPD�OXND�NR�

ML�VX�JDMHQL�QD�VPRQLFL�L�SHSHOQLFL�SULPH`HQ�MH�SRYH`DQ�VDGUCDM�JYRC_D�SUL

WUHWLUDQMX�NLVHORP�NL^RP��$���%����GRN�YH^WDaNR�_XEULYR��X]RUFL�$����%���

GRYRGL�GR�VPDQMHQMD�VDGUCDMD�JYRC_D��MHU�NDOLMXP�L�IRVIDWQL�MRQ�XVSRUDYDMX

PHWDEROL]DP�XVYDMDQMD�RYRJ�HOHPHQWD��]ERJ�DQWDJRQLVWLaNRJ�GHMVWYD�X�SUR�

FHVX�XVYDMDQMD��6WRMDQRYL`��?RNL`��������6DPR�X�X]RUFLPD�&���&����&��L

&���SULPH`HQD�MH�VXSURWQD�SRMDYD�^WR�VH�PRCH�REMDVQLWL�YLVRNLP�VDGUCDMHP

KXPXVD��EROML�DHUDFLRQL�XVORYL�¬�XEU]DQD�RNVLGDFLMD�)H���X�)H���MRQ�NRML

VH�VSRULMH�XVYDMD���NDR�L�]ERJ�S+�YUHGQRVWL��LELG���
�8WYU_HQR�MH�GD�VH�X�X]RUFLPD�]HPOMLVWD�%���%����%��L�%���FLQN�QDOD]L

LVSRG�JUDQLFH�RVHWOMLYRVWL�PHUQRJ�LQVWUXPHQWD��GRN�VH�X�RVWDOD�GYD�WLSD�]H�

POML^WD�NRQFHQWUDFLMD�FLQND�SRYH`DYD�VD�XSRWUHERP�YHVWDaNRJ�_XEULYD��^WR

MH�MDNR�L]UDCHQR�X�X]RUNX�&����NDR�L�NRPELQDFLMRP�13.�_XEULYD�L�NLVHOH

NL^H��$����&�����8�OXNX�VH�NRQFHQWUDFLMD�RYRJ�HOHPHQWD�SRYH`DYD�SUL�WUH�

WLUDQMX�NLVHOLP�NL^DPD��MHU�VH�SUL�VPDQMHQMX�S+�YUHGQRVWL�VUHGLQH�SRMDaDYD

DSVRUSFLMD�FLQND��6DUL`�������
�8�OXNX�MH�PDQJDQ�SULVXWDQ�X�NRQFHQWUDFLMDPD�NRMH�VX�LVSRG�JUDQLFH

RVHWOMLYRVWL�PHUQRJ�LQVWUXPHQWD��2YDM�HOHPHQW�VH�XVYDMD�X�]HPOML^WH�GRGDW�

NRP�13.�_XEULYD��SD�MH�X�RYLP�X]RUFLPD�NROLaLQD�PDQJDQD�SRYH`DQD�

GRN�MH�EDNDU�MH�WDNR_H�SULVXWDQ�X�YUOR�QLVNLP�NRQFHQWUDFLMDPD��LVSRG�JUD�

QLFH�RVHWOMLYRVWL��
�6DGUCDM�IRVIRUD�MH�SRYH`DQ�X�X]RUFLPD�]HPOML^WD�VYLK�WLSRYD�NRML�VX

WUHWLUDQL�YH^WDaNLP�_XEULYRP��$����%����&�����GRN�VH�NRG�OXND�SRYH`DYD

DSVRUSFLMD�X�NLVHORM�VUHGLQL��NDR�X�X]RUFLPD�]DOLYDQLP�NLVHORP�NL^RP��$��

%���&���L�NRPELQDFLMRP�RYH�NL^H�L�_XEULYD��$����%����&�����
�/XN�]DOLYDQ�NLVHORP�NL^RP�SRND]XMH�YH`L�VDGUCDM�VXOIDWD��VKRGQR

RaHNLYDQMLPD�
3URFHQDW�D]RWD�X�]HPOML^WX�MH�SRYH`DQ�X�RGQRVX�QD�SRaHWQX�YUHGQRVW

X�VYLP�VOXaDMHYLPD�RVLP�NRG�%��L�%����JGH�MH�SULPH`HQR�VPDQMHQMH�NRQ�
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FHQWUDFLMH�D]RWD��3UL�WRPH�MH�NRG�]HPOML^WD�NRMH�MH�WUHWLUDQR�13.�¬
_XEULYRP��$����%����&����NROLaLQD�D]RWD�MH�PDQMD�QHJR�NRG�X]RUDND�WUHWL�
UDQLK�YRGRYRGQRP�YRGRP��$���%���&����MHU�_XEUHQMH�D]RWRP�SRVSH^XMH
QMHJRYX�DSVRUSFLMX��D�L�GHORP�VH�WDM�D]RW�LVSLUD��.RG�X]RUDND�OXND�NRML�VX
WUHWLUDQL�13.�_XEULYRP�SULPH`HQ�MH�SRUDVW�NRQFHQWUDFLMH�D]RWD�^WR�MH�L
RaHNLYDQR��,VWRYUHPHQR�SRYH`DQ�MH�L�VDGUCDM�EHODQaHYLQD�

�1LMH�XWYU_HQD�QLNDNYD�YH]D�L]PH_X�NROLaLQH�UHGXNXMX`LK�^H`HUD�L�QD�
aLQD�WUHWLUDQMD��PDGD�QD�PHWDEROL]DP�^H`HUD�XWLaX�PQRJL�IDNWRUL��SUH�VYHJD
VDVWDY�L�VWUXNWXUD�SRGORJH�

�'RGDWNRP�YH^WDaNLK�_XEULYD�NROLaLQD�YLWDPLQD�&�VH�SRYH`DYD��VHP
X�X]RUFLPD�$���L�$�����MHU�MH�YLWDPLQ�&�SRVWRMDQ�X�NLVHORM�VUHGLQL��8]�WR
VWYRUHQH�DPLQRNLVHOLQH�RG�D]RWD�L]�GRGDWRJ�_XEULYD�XWLaX�NDR�DQWLRNVLGDQVL
DVNRUELQVNH�NLVHOLQH��.LVHOD�NL^D�VPDQMXMH�NROLaLQX�YLWDPLQD�&��-HGDQ�RG
PRJX`LK�UD]ORJD�]D�RYX�SRMDYX�MH�L�UHGXNFLMD�XVYRMHQRJ�VXOIDWD�SULOLNRP
aHJD�VH�RVORER_HQL�NLVHRQLN�NRULVWL�]D�RNVLGDFLMX�RYRJ�YLWDPLQD�

�3ULPH`HQR�MH�GD�NRPELQDFLMD�_XEULYD�L�NLVHOH�NL^H�SRYH`DYD�VDGUCDM
KXPXVD��X]RUFL�$����%�����GRN�VH�QMHJRY�SURFHQDW��X�RGQRVX�QD�SRaHWQX
YUHGQRVW��NRG�VYLK�RVWDOLK�X]RUDND�PDOR�VPDQMXMH��,]X]HWDN�SUHGVWDYOMDMX
X]RUFL�FYH`DUVNRJ�]HPOML^WD��&����NRG�NRMLK�MH�VDGUCDM�KXPXVD�SRYH`DQ�
YHURYDWQR�]ERJ�EROMHJ�LVSLUDQMD�QHKXPXVQRJ�RVWDWND�NRML�MH�UH]XOWDW�YH`H
UDVWUHVLWRVWL�X�RGQRVX�QD�GUXJD�GYD�WLSD�]HPOML^LWD��,VWRYUHPHQR��NRG�X]R�
UND�]HPOML^WD�R]QDaHQRJ�VD�&��SULPH`HQR�MH�GUDVWLaQR�SRYH`DQMH�KXPXVQRJ
RVWDWND�L]�QHREMD^QMHQLK�UD]ORJD�

S+�YUHGQRVW�VYLK�X]RUDND�]HPOML^WD�NRML�VX�WUHWLUDQL�NLVHORP�NL^RP�MH
VPDQMHQD��GRN�MH�KLGUROLWLaND�NLVHORVW�LVWRYUHPHQR�SRYH`DQD��VKRGQR�RaHNL�
YDQMLPD�

=DNOMXaDN

1D�RVQRYX�QDYHGHQLK�UH]XOWDWD�PRCH�VH�]DNOMXaLWL�GD�VH�SRG�GHMVWYRP
NLVHOLK�NL^D�L�YH^WDaNLK�_XEULYD�VDGUCDM�QHRUJDQVNLK�PDWHULMD�SRYH`DYD�L�X
OXNX�L�X�]HPMOML^WX��GRN�MH�SURPHQD�NROLaLQH�RUJDQVNLK�PDWHULMD�UD]OLaLWD
]ERJ�SRVWRMDQMD�YHOLNRJ�EURMD�IDNWRUD�NRML�XWLaX�QD�QMLKRY�PHWDEROL]DP�
6DGUCDM�KXPXVD�X�VYD�WUL�WLSD�]HPOML^WD�MH�SRYH`DQ�WUHWLUDQMHP�13.�_X�
EULYRP�NDR�L�SRG�GHMVWYRP�NLVHOLK�NL^D��8WYUGMHQR�MH�GD�VH�NRQFHQWUDFLMD
VXOIDWQLK�MRQD�X�]HPOML^WX�GUDVWLaQR�SRYH`DYD�

�,VWRYUHPHQR��PR]H�VH�]DNOMXaLWL�GD�MH�SURVHaQD�NROLaLQD�YH^WDaNRJ
_XEULYD�]QDaDMQD�]D�VQDEGHYDQMH�OXND�PDNURHOHPHQWLPD�¬�D]RWRP��IRVIR�
URP�L�NDOLMXPRP��GRN�VH�VDGUCDM�RUJDQVNLK�PDWHULMD�SUL�WRPH�VPDQMXMH��3R�
ND]DQR�MH�GD�MH�VDVWDY�]HPOML^WD�MDNR�YDCDQ�IDNWRU�NRML�XWLaH�QD�SURPHQX
VDGUCDMD�NDNR�QHRUJDQVNLK�WDNR�L�RUJDQVNLK�PDWHULMD�X�OXNX�

�'DNOH��RYDM�UDG�MH�SRND]DR�GD�NLVHOH�NL^H�PRJX�LPDWL�NDNR�QHJDWLYQR
WDNR�L�SR]LWLYQR�GHMVWYR��3URXaDYDQMHP�PHKDQL]DPD�QMLKRYRJ�GHMVWYD�QD
ELOMNH�PRJOR�EL�VH�PQRJR�XaLQLWL�GD�VH�VSUHaH�QHJDWLYQH�SRVOHGLFH�
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/LWHUDWXUD

%R^NRYL`�/M�5��������3UDNWLNXP�L]�DJURKHPLMH��ADaDN��$JURQRPVNL
IDNXOWHW

'CDPL`�0��������3UDNWLNXP�L]�ELRKHPLMH��%HRJUDG��,,&6

)RONHU�$��0��������$FLG�UDLQV��6FLHQWLILF�$PHULFDQ��9RO�����

-DNRYOMHYL`�0���3DQWRYL`�0��������+HPLMD�]HPOML^WD�L�YRGD��%HRJUDG�
1DXaQD�NQMLJD

.LWDQRYL`�%��������3ODQHWD�L�FLYLOL]DFLMD�X�RSDVQRVWL��%HRJUDG��3ULYUHGQD
^WDPSD

0LODGLQRYL`�1���@LUL`��%��������?XEULYD��=UHQMDQLQ��%XGX`QRVW

0LODGLQRYL`�1���@LUL`��%��������?XEUHQMH�FUQRJ�OXND��?XEUHQMH�OXNRYD
ODNRUDVWYRLUOMLYLP�NRSOHNVQLP�_XEULYLPD��9RO����

0LODGLQRYL`�1���@LUL`�%��������2VQRYH�]D�SULPHQX�PLQHUDOQLK�_XEULYD�
3ULUXaQLN�R�XSRWUHEL�NRPSOHNVQLK�_XEULYD��9RO���

3ROL`�0��������.LVHOH�NL^H��,4��9RO����

6DUL`�0��������)L]LRORJLMD�ELOOMD��%HRJUDG��1DXaQD�NQMLJD

6DYL`�,���7HU]LMD�9��������(NRORJLMD�L�]D^WLWD�CLYRWQH�VUHGLQH��%HRJUDG�
=DYRG�]D�XGCEHQLNH�L�QDVWDYQD�VUHGVWYD

6WRMDQRYL`�-���?RNL`�'��������)L]LRORJLMD�ELOMDND��aDaDN��$JURQRPVNL
IDNXOWHW�

7UDMNRYL`�0�������$QDOL]H�CLYRWQLK�QDPLUQLFD��%HRJUDG��70)�8QL�
YHU]LWHWD�X�%HRJUDGX

)LOLS�3HWURQLMHYL`�DQG�$GDP�#LYDQL`

7KH�(IIHFW�RI�$FLG�5DLQV��0LQHUDO�)HUWLOL]HUV�DQG�6RLO
&RPSRVLWLRQ�RQ�2QLRQ

$FLG�UDLQV�DUH�D�ELJ�SUHVHQW�GD\�SUREOHP��7KH\�UHVXOW�IURP�GLVVROX�
WLRQ�RI�DLU�SROOXWDQWV�LQ�UDLQIDOO��WKXV�SROOXWLQJ�WKH�HQYLURQPHQW�DQG�UHGXF�
LQJ�\LHOGV�RI�YDULRXV�FURSV��,Q�FRQWUDVW�WR�WKHP��PLQHUDO�IHUWLOL]HUV�LPSURYH
WKH�\LHOGV�RI��FXOWLYDWHG�SODQWV��6LPXOWDQHRXVO\��WKH\�IDFLOLWDWH�WKH�XSWDNH
RI�PLQHUDO�VXEVWDFHV��ZKLFK�DUH�RIWHQ�GHILFLHQW�LQ�WKH�VRLO�

7KH�SDSHU�DLPV�DW�DVVHVVLQJ�WKH�HIIHFW�RI�DFLG�UDLQV��PLQHUDO�IHUWLOL]HUV
DQG�VRLO�FRPSRVLWLRQ�RQ�WKH�FKDQJH�RI�RUJDQLF�DQG�LQRUJDQLF�VXEVWDQFHV
FRQWHQWV�LQ�RQLRQ��$OOLXP�FHSD�/��

2QLRQ�ZDV�JURZQ�LQ�SRWV�IURP���WK�$SULO�XQWLO���WK�-XO\������DQG
WUHDWHG�ZLWK�DUWLILFLDO�DFLG�UDLQV��PLQHUDO�IHUWLOL]HU��DV�ZHOO�DV�WKHLU�FRPEL�
QDWLRQ�
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7KH�VROXWLRQ�RI�VXOSKXULF�DFLG��+�62���ZLWK�S+� ���ZDV�XVHG�IRU�WKH
VLPXODWLRQ�RI�DFLG�UDLQV��VLQFH�KLJK�SHUFHQWDJH�RI�WKLV�DFLG�DFFRXQWV�IRU
WKH�FRQWHQW�RI�QDWXUDO�DFLG�UDLQV��&RPSOH[�13.������������ZDV�XVHG�IRU
RQLRQ�IHUWLOL]DWLRQ��'XULQJ�WKH�WULDO��RQLRQ�ZDV�IHUWLOL]HG�WZLFH��6WDQGDUG
VDPSOHV�ZHUH�ZDWHUG�ZLWK�WDS�ZDWHU��7KH�TXDQWLW\�RI�WDS�ZDWHU��DV�ZHOO�DV
WKH�TXDQWLW\�RI�XVHG��DUWLILFLDO��DFLG�UDLQ��ZHUH�FDOFXODWHG�LQ�DFFRUGDQFH
ZLWK�WKH�PHDQ�DQQXDO�DPRXQW�RI�UDLQIDOO�LQ�WKH�ADaDN�PXQLFLSDOLW\��ZKHUH
WKLV�WULDO�ZDV�FDUULHG�RXW�

7KH�IROORZLQJ�WKUHH�VRLO�W\SHV�ZHUH�XVHG��VPRQLW]D��SRGVRO�VRLO�DQG
KXPXV�VRLO��3ULRU�WR�DQ\�WUHDWPHQW��VRLO�VDPSOHV�XVHG�LQ�WKH�WULDO�ZHUH
WDNHQ�DQG�WKH�LQLWLDO�YDOXHV�RI�DOO�WKH�SDUDPHWHUV�ZHUH�DVVHVVHG�

7KH�FRPSDUDWLYH�DQDO\VHV�RI�DOO�WKH�RQLRQ�VDPSOHV�DQG�DOO�WKH�VRLO
W\SHV�ZHUH�FDUULHG�RXW�DQG�WKH�FRUUHVSRQGLQJ�UHVXOWV�REWDLQHG�

7KH�TXDQWLW\�RI�LQRUJDQLF�VXEVWDQFHV�ZHUH�IRXQG�WR�LFUHDVH�ZLWK�WKH
HIIHFW�RI�DFLG�UDLQ�DQG�PLQHUDO�IHUWLOL]HUV��ZKHUHDV�WKH�FKDQJH�LQ�WKH�TXDQ�
WLW\�RI�RUJDQLF�VXEVWDQFHV�YDULHG�GXH�WR�D�QXPEHU�RI�IDFWRUV�DIIHFWLQJ�WKHLU
PHWDEROLVP��,W�ZDV�DOVR�FRQFXGHG�WKDW�WKH�VRLO�FRPSRVLWLRQ�LV�D�YHU\�LP�
SRUWDQW�IDFWRU�DIIHFWLQJ�WKH�FKDQJH�RI�WKH�FRQWHQW�RI�ERWK�RUJDQLF�DQG�LQ�
RUJDQLF�VXEVWDQFHV��7KH�DYHUDJH�TXDQWLW\�RI�PLQHUDO�IHUWLOL]HU�LV�VLJQLILFDQW
IRU�WKH�XSWDNH�RI�PDFURHOHPHQWV�LQ�WKH�SODQWV��1HYHUWKHOHVV��WKH�FRQWHQW�RI
RUJDQLF�VXEVWDQFHV�LV�WKHQ�UHGXFHG�

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� +(0,-$��•�����


