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¬�GLMDOHNDWVND�QHFHORYLWRVW�>XPDGLMH

,VWUDCLYDQMH�NRMH�MH�L]YU^HQR�QD�����PLQXWD�VQLPOMHQRJ�JRYRUD�VWDULMLK�JRYRUQLND

L]�%DWRaLQH�LPD�GD�FLOM�GD�XWYUGL�NROLNR�VX�VH�REHOHCMD�NRVRYVNR�UHVDYVNRJ�GL �
MDOHNWD�X�MXJRLVWRaQRP�GHOX�>XPDGLMH�SRYXNOD�SRG�XWLFDMHP�^XPDGLMVNR�YRMYR_DQ�
VNRJ��,VSLWLYDQ�MH�L�XWLFDM�VWDQGDUGQRJ�VUSVNRJ�MH]LND�QD�RYDM�GLMDOHNW��'R�]DN �
OMXaND�VH�GR^OR�SRUH_HQMHP�VDGD^QMHJ�VWDQMD�VD�VWDQMHP�NRMH�MH�RSLVDQR�X�VUSVNRM
GLMDOHNWRORJLML�

8YRG

%DWRaLQD�MH�VHGL^WH�MHGQH�RG�̂ XPDGLMVNLK�RS^WLQD��2QD�MH�SHULSDQRQVNR

QDVHOMH�X�LVWRaQRM�>XPDGLML�L�OHCL�QD�OHYRM�L�GHVQRM�VWUDQL�UHNH�/HSHQLFH�

SRG�6WUDCHYLFRP�L�%LORP��9DUR^LFD�L]OD]L�X�SURVWUDQX�GROLQX�9HOLNH�0RUD �

YH��2S^WLQD�%DWRaLQD�VH�SURVWLUH�VH�QD�RNR�����NP ��L�REXKYDWD����QDVHOMD�

3UHPD�SRSLVX�L]�������JRGLQH��VDP�JUDGL`�LPD�RNR������VWDQRYQLND��D�RS �

^WLQD�SUHNR����KLOMDGD�OMXGL��8�VHOLPD�VH�UD]YLMD�LVNOMXaLYR�SROMRSULYUHGD�

GRN�MH�X�XUEDQL]RYDQRP�GHOX��]D�UD]OLNX�RG�RNROQLK�YDUR^LFD��JODYQD�SUL �

YUHGQD�NRPSRQHQWD�LQGXVWULMD��
%DWRaLQD�VH�NDR�QDVHOMHQR�PHVWR�SUYL�SXW�VSRPLQMH�������JRGLQH��9UOR

MH�PRJX`H�GD�MH�QD�RQGD^QML�JRYRU�YHOLNL�XWLFDM�LPDOR�JUaNR��WXUVNR�L�MHYUH �

MVNR�VWDQRYQL^WYR��NRMH�MH��SUHPD�LVWRULMVNLP�L]YRULPD��X�MHGQRP�WUHQXWNX

VDaLQMDYDOR�aDN�RNR�SRORYLQH�FHORNXSQRJ�EDWRaLQVNRJ�CLYOMD��3UYD�]DEHOH �

CHQD�GRVHOMDYDQMD�L]YU^HQD�VX�RNR�������JRGLQH��
*RYRUL�X�>XPDGLML�VX�ELOL�WHPD�SURXaDYDQMD�QHNROLFLQH�QD^LK�QDXa �

QLND��SRaHY^L�RG�$OHNVDQGUD�%HOL`D���������6ORERGDQ�5HPHWL`�MH�LVSLWLYDR

JRYRUH�FHQWUDOQH�>XPDGLMH���������D�OHYDaNLP�JRYRURP�VH�QDMYL^H�EDYLR

5DGRMH�6LPL`���������'RVWD�MH�LVSLWLYDQ�JRYRU�5DaH�.UDJXMHYDaNH��D�XUD �

_HQD�MH�L�MHGQD�]DQLPOMLYD�VWXGLMD�R�JRYRUX�VHOD�0LOR^HYD��5DGL`�������
'DQD^QMD�JUDQLFD�L]PH_X�NRVRYVNR�UHVDYVNRJ�L�YRMYR_DQVNR�^XPDGLM �

VNRJ�GLMDOHNWD�MH�]DPL^OMHQD�OLQLMD�.UDJXMHYDF¬0ODGHQRYDF¬6PHGHUHYR�
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*RYRU�OHSHQLaNRJ�NUDMD��L�NRQNUHWQR�%DWRaLQH��NRML�VH�QDOD]L�X�JUDQLaQRP
SRMDVX�L]PH_X�RYD�GYD�GLMDOHNWD��QLMH�ELR�]DVHEQR�LVWUDCLYDQ��8JOYQRP�VH
SR�DQDORJLML�VD�VXVHGQLP�REODVWLPD�VYUVWDYDR�X�NRVRYVNR�UHVDYVNL�GLMDOH�
NDW��0H_XWLP��RYGH�VX�LWHNDNR�]DVWXSOMHQH�RGOLNH�^XPDGLMVNR�YRMYR_DQ�
VNRJ�GLMDOHNWD��1D�SURVWLUDQMH�NRVRYVNR�UHVDYVNLK�FUWD�RYRJ�JRYRUD
QDURaLWR�MH�XWLFDOR�VWDQRYQL^WYR�VD�.RVRYD��SULGR^OR�X�RYH�NUDMHYH�X�YH`
VSRPHQXWLP�PDVRYQLP�VHREDPD�X�����L�����YHNX��DOL�L�WRNRP�QHSUHNLGQLK
PLJUDFLMD�X�SRVOHGQMLK�SHGHVHW�JRGLQD��,]UDCHQD�MH�L�SULEOLCDYDQMH�RYRJ�JR�
YRUD�VWDQGDUGQRP�]ERJ�XWLFDMD�PDV�PHGLMD��

1D�SRVHEDQ�QDaLQ�RYLP�JRYRURP�VH�EDYL�GU�0LORVDY�9XNL`HYL`�X
VYRP�GHOX�*RYRUL�NUDJXMHYDaNH�/HSHQLFH��7HULWRULMX�/HSHQLFH�MH�SRGHOLR
QD�GYH�JRYRUQH�]RQH��RG�NRMLK��MHGQX�RGOLNXMX�]QDWQR�DUKDLaQLML�REOLFL�L
VSDGD�X�NRVRYVNR�UHVDYVNL�GLMDOHNDW��GRN�MH�GUXJD�VDVWDYQL�GHR�̂ XPDGLMVNR�
YRMYR_DQVNRJ��1R��SRGHOD�QD�]RQH�MH�VWURJR�L]YU^HQD�L�UD]OLNH�X�JRYRUX�VX
JHRJUDIVNL�MDVQR�RGUH_HQH��GRN�MH�UHDOQD�VLWXDFLMD�GUXJDaLMD��3RJOHGDMPR�
QD�SULPHU��VDPR�VHOD�NRMD�VX�WHULWRULMDOQR�YUOR�EOLVND�%DWRaLQL��*RYRUL�/D�
SRYD�L�0LOR^HYD�VDGUCH�DUKDLaQLMH�RVRELQH��8�0LOR^HYX�VH�aDN�PRJX�aXWL
QHNH�RGOLNH�NRMH�MH�L�SURIHVRU�%HOL`�QDYRGLR�NDR�YUOR�DUKDLaQH��1DVXSURW
QMLPD��X�VHOLPD�&UQL�.DR��.LMHYR��7XUaLQ��#LURYQLFD��'REURYRGLFD�L�GU��JR�
YRU�VH�VDPR�QH]QDWQR�UD]OLNXMH�RG�EDWRaLQVNRJ��

&LOM�RYRJ�LVWUDCLYDQMD�MH�GD�VH�XWYUGL�NROLNR�VX�VH�REHOHCMD�NRVRYVNR�
UHVDYVNRJ�X�MXJRLVWRaQRP�GHOX�>XPDGLMH�SRYXNOD�SRG�XWLFDMHP�YRMYR_DQ�
VNR�^XPDGLMVNRJ�GLMDOHNWD��]DWLP�GD�VH�LVSLWD�XWLFDM�VWDQGDUGQRJ�VUSVNRJ
MH]LND�QD�RYDM�GLMDOHNDW�L�GD�VH�XNDCH�QD�RQH�UD]ORJH�]ERJ�NRMLK�MH�RYX
]RQX�SRWUHEQR�RS^LUQLMH�L�SUHFL]QLMH�LVWUDCLYDWL��

3ULNXSOMDQMH�JUD_H�MH�REDYOMHQR�SRORYLQRP�DSULOD�������JRGLQH�NRG�WUL
LQIRUPDWRUD��,VSLWDQLFL�VX�ELOL�VODER�REUD]RYDQL��VWDULML�PH^WDQL��NRML�VX�X
%DWRaLQL�UR_HQL�L�X�WRNX�CLYRWD�QLVX�PHQMDOL�PHVWR�ERUDYND��5DG�MH�]DVQR�
YDQ�QD�����PLQXWD�VQLPOMHQRJ�JRYRUD�WLK�LVSLWDQLND�L�VYL�SUH]HQWRYDQL�SUL�
PHUL�VX�RGDWOH��2VWDOL�LVSLWDQLFL�VX�PH^WDQL�VXVHGQLK�VHOD��7DM�PDWHULMDO��X
WUDMDQMX�RG����PLQXWD��QLMH�X]LPDQ�X�RE]LU�SULOLNRP�L]UDGH�UDGD�L�MHGLQD
QMHJRYD�IXQNFLMD�ELOD�MH�GD�VH�^WR�ODN^H�XRaH�UD]OLNH�PH_X�JRYRULPD�

2�JRYRUX�POD_LK�JHQHUDFLMD�VWDYOMHQH�VX�VDPR�VLWQLMH�QDSRPHQH��MHU
MH�YH`LQD�SRG�XWLFDMHP�^NROH�L�PDV�PHGLMD�RGDYQR�QDSXVWLOD�VYRM�GLMDOHNDW�

$QDOL]D�JRYRUD�%DWRaLQH�SUHPD�MH]LaNLP�QLYRLPD

)RQHWLND

)RQHWVND�SULURGD�YRNDOD�LVWD�MH�NDR�X�VWDQGDUGQRP�MH]LNX��-DNR�RWYR�
UHQL�YRNDOL�R�L�H��WLSLaQD�RGOLND�NRVRYVNR�UHVDYVNRJ��*R�D�UDQ��YR�D�OLP�
GH�D�FD��QD�RYRP�SRGUXaMX�VH�QH�RSDCD��5D]OLND�MH�XRaHQD�NDGD�VX�XSR�
UH_HQL�UH]XOWDWL�LVSLWLYDQMD�IRQHWLNH�VHOD�0LOR^HYD��5DGL`��������NDR�L�VQL�
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POMHQRJ�JRYRUD�VHOD�%U]DQD��VD�VQLPOMHQLP�JRYRURP�CLWHOMD�RS^WLQH�%D�
WRaLQD��7DNR_H��aHVWH�SRMDYH�X�WHULWRULMDOQR�EOLVNLP�PHVWLPD�NDR�^WR�VX
0LOR^HYR�L�3RCDUHYDF�¬�JODV�G]�L�DVSLUDFLMD�J�L�N�X��K�X�RYRP�NUDMX�QLVX
]DEHOHCHQH�

0H_XWLP��NRG�SRMHGLQLK�UHaL�NDUDNWHULVWLaQD�MH�]DPHQD�MHGQLK�YRNDOD
GUXJLPD��7DNR�MH�XaHVWDOD�]DPHQD�SRNUHWQRJ�YRNDOD�D�SRNUHWQLP�YRNDORP
H��VDGH��RWXGH��NRMHNXGH��PHVWR��VDGD��RWXGD��NRMHNXGD���(�VH�]DPHQMXMH�VD
L�X�ILQDOQRM�SR]LFLML��RYGL��PHVWR��RYGH���D�R�L�X�DOWHULUDMX�X�ILQDOQRM�L�X
PHGLMDOQRM�SR]LFLML��EOL]R��NXM��PHVWR��EOL]X��NRM���

$NFHQDWVNL�VLVWHP

>WR�VH�WLaH�DNFHQDWVNRJ�VLVWHPD��R�QMHPX�SURIHVRU�%HOL`�JRYRUL�NDR�R
GYRDNFHQDWVNRP�WLSX��'RSX^WD�VH�VDPR�SRVWRMDQMH�NUDWNRJ�L�GXJRJ�VLOD]�
QRJ�DNFHQWD��%HOL`��������0H_XWLP��GU�'X^DQ�-RYL`�MH�GDYQR�GRND]DR�GD
VH�NRVRYVNR�UHVDYVNL�RGOLNXMH�L�GXJLP�X]OD]QLP�DNFHQWRP��-RYL`�������
7URDNFHQDWVNL�VLVWHP�LVWRJ�WLSD�GRSX^WD�L�0LORVDY�9XNL`HYL`�X�DUKDLaQLMRM
]RQL�OHSHQLaNLK�JRYRUD��D�WYUGL�GD�MH�X�GUXJRM�]RQL�]DVWXSOMHQ�VWDQGDUGQL
aHWYRURDNFHQDWVNL�VLVWHP��9XNL`HYL`�������

8�RYRP�NUDMX�MDYOMDMX�VH�VYD�aHWLUL�DNFHQWD��1DM]DVWXSOMHQLML�VX�GXJR�
X]OD]QL��ErOD��UiGLR��5iGLQ��`oUNX��KUiEUD��OvSRYL��L�NUDWNRVLOD]QL�DNFHQWL

�PO�_D�� VQ�MD���'XJRVLOD]QL��OpSR�� VYpCH��SUjVH��L�NUDWNRX]OD]QL�DNFHQWL

�Q�SDOL��U�GLR��Y�MQLN��YH�P���VH�UH_H�XSRWUHEOMDYDMX��,SDN��NUDWNRX]OD]QH
DNFHQWH�WUHED�QDURaLWR�LVWD`L��MHU�VH�RQL�MDYOMDMX�YHURYDWQR�NDR�SRVOHGLFD
VWDQGDUGL]DFLMH�MH]LND��8WLFDM�NRVRYVNR�UHVDYVNRJ�RJOHGD�VH�X�QHSUHQR^HQMX
GXJRVLOD]QLK�DNFHQDWD�QD�SRaHWQH�VORJRYH��7DNR�VX�SULPHUL�]D�QHSUHQR^H�
QMH�GXJRVLOD]QLK�DNFHQDWD��UDVSLWjOL��SOHW{��D�]D�QHSUHQR^HQMH�NUDWNRVLOD]�

QLK��,OLM���aXN�QG�GD��aHWYUWL��.UDWNRVLOD]QL�DNFHQWL�QD�XQXWUD^QMHP�VORJX

VX�VNRUR�UHGRYQD�SRMDYD�NDGD�VX�X�SLWDQMX�JODJROL��UDGLR��SRWLaH��LP�R�

)RQHWVNH�YUHGQRVWL�QHNDGD^QMHJ�YRNDOD �

=DPHQD�JODVD� ��MDW��QHPD�NRVRYVNR�UHVDYVNL�UHIOHNV��3ULVXWQL�VX
VWDQGDUGQL�LNDYL]PL��QLVDP�� QLMH�� VWDULL�� ]GUDYLML�� LPX`QLL�� SULNOMXaQH�
SULaHVWLWL�VH��8WLFDM�LNDYVNRJ�QDUHaMD�RJOHGD�VH�L�X�UHaLPD�VLNLUD��VLNLUDWL
VH��5DGQL�JODJROVNL�SULGHY�JODJROD�QD��LWL�JODVL��SUROD]LR��UDGLR��RCHQLR��D
QD��HWL��CLYHR��RGQHR��+LSHUHNDYL]PL�QLVX�]DEHOHCHQL��1DVXSURW�VWDQMX�X�VHOX
0LOR^HYX��5DGL`��������NDCH�VH��SROLWLND��PHGLFLQVND��PLUL^H��D�QH��SROH�

WLND��PHUL^H�

0RUIRQRORJLMD

=D�VYH�PRUIRQROR^NH�VSHFLILaQRVWL�]DMHGQLaNR�MH�GD�VX�VWDQGDUGQL�RE�
OLFL�X�SURVHNX�]DVWXSOMHQL�X�LVWRM�PHUL�NDR�L�GLMDOHNDWVNL��D�IUHNYHQWQRVW�MHG�
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QLK�LOL�GUXJLK�X�SRMHGLQDaQLP�VOXaDMHYLPD�]DYLVL�RG�VWDURVWL�L�VWHSHQD�REUD�

]RYDQMD�JRYRUQLND�
1DMUD^LUHQLMD�SRMDYD�MH�NRQWUDNFLMD�YRNDOVNLK�JUXSD�DR��LR��HR��XR�X�R

NRG�UDGQRJ�JODJROVNRJ�SULGHYD��UHNR��SR^R��]DWHNR��QD^R��]DKWHYR��PRUR�
RGJRYDUR��GRELMR��L]YLVR��DOL�L�NRG�SRMHGLQLK�LPHQLFD��SRVR��PLVR��VPLVR��L
GUXJLK�YUVWD�UHaL��NR��SRUHGEHQD�UHaFD���.RQWUDNFLMD�YRNDOD�VH�QLNDGD�QH
YU^L�X�VUHGLQL�UHaL��YHRPD��SUHREXaH��]DREL`L��LOL�XNROLNR�MH�SUHWSRVOHGQML

VORJ�QDJOD^HQ��UD]XPHR��SRVYD_DR��VNUHQXR���'R�NRQWUDNFLMH�QH�GROD]L�QL
SR^WR�VH�M�L]JXELOR��?XU_LD��,NRQLX��VWDULL��LPDX��NRL��QLH���2G�RYRJ�SRVOH�
GQMHJ�SUDYLOD�MHGLQL�L]X]HWDN�MH�]DPHQLFD�PRMD��NRMD�VH�aHVWR�aXMH�NDR�PR�

=DEHOHCHQL�SULPHUL�VX��PR�PDMND��RG�PX�CHQX��
3RNUHWQL�YRNDO�QD�NUDMX�UHaL�WDNR_H�MH�L]UDCHQD�SRMDYD�L�WR�NRG�SULORJD

L�YH]QLND�NDG��DOL�ND±`X��L�QLW��3ULOR]L��VDGD��WDGD��WDPR��QHNDGD��RYDPR�

JRUH��GROH��SRVOH�VH�QDMaH^`H�XSRWUHEOMDYDMX�X�VOHGH`HP�YLGX��VDG�� WDG�
WDP��QHNDG��RYDP��JRU��GRO��SRV±��.RG�SULORJD�NDR�MHGYD��YHRPD��GDOHNR�

OHSR��QHJGH��PQRJR�SRVOHGQML�YRNDO�X�UHaL�VH�QLNDGD�QH�JXEL��
(OL]LMD�VH�YU^L�NRG�OLaQLK�]DPHQLFD�MD��WL��RQ��PL�X�GDWLYX�L�DNX]DWLYX

�QLMH�QL�PHQ±��WHE±��QDP±��ODNR��GD�J±�XELMH���L�UHaFD��GD�O±��MH�O±��GD�V±
XVXGLP��G±�LGH^��G±�L]YH]H^��G±�LPD^��

6HNYHQFH�VW��VF��]G��JG�VH�XSUR^`DYDMX�X�V��F��]��G��PDV��UDGRV��aDV�
LFHSD^��JUR]��GH��2YD�SRMDYD�MH�XRELaDMHQD�X�VYLP�GLMDOHNWLPD��SRJRWRYR
DNR�MH�X�SLWDQMX�ILQDOQD�VHNYHQFD��0H_XWLP��DIULNDWL]LUDQMH�V�L�^�L]D�S�L

LVSUHG�N��SaHQLFD��SFHWR��SFXMH��aNROD��aNRGL���^WR�MH�RVRELQD�NRVRYVNR�UH�
VDYVNRJ�GLMDOHNWD��QLMH�]DEHOHCHQR�

.RG�JODJROVNLK�REOLND�XSUR^`DYDQMD�VX�RVREHQH�SULURGH��.DUDNWHULVWL�

aQD�VX�]D�NRVRYVNR�UHVDYVNL�GLMDOHNDW��8SUR^`DYDMX�VH�PHGLMDOQH�VHNYHQFH�
5HSUH]HQWDWLYQL�SULPHUL�VX�JODJROL�PLVOLWL�� MHVWL��YLGHWL�L� L`L��3DUDOHOQR�VH
XSRWUHEOMDYDMX�QRUPLUDQL�L�XSUR^`HQL�REOLFL��PLVOL^�¬�PL^��MHGHP�¬�MHP��MH�

GH^�¬�MH^��MHGH�¬�MH��MHGHPR�¬�MHPR��MHGHWH�¬�MHWH��DOL�VDPR��MHGX���YLGLP
¬�YLP��YLGL^�¬�YL^��YLGLPR�¬�YLPR��YLGLWH�¬�YLWH��DOL�VDPR��YLGH� L�YLGX��
LGHP�¬�LP�LMHP��LGH^�¬�L^�LMH^��LGH�¬�LMH��LGHPR�¬�LPR�LMHPR��LGHWH�¬�LWH�LMHWH

�DOL�VDPR��LGX���
3UHPD�5DGRMX�6LPL`X��RYGH�LPDPR�X�RVQRYL�LPSHUDWLYQH�REOLNH�VD

DQDOR^NLP�IRUPDPD��VWYRUHQLP�SR�XJOHGX�QD�DWHPDWVNL�LPSHU�¬� MH_��YL_�
.DNR�YH`�L�REOLN�YL_�SRND]XMH��PRUD�VH�SUHWSRVWDYLWL�SURFHV�NRQWDPLQDFLMH
SUH]HQWVNLK�L�LPSHUDWLYQLK�REOLND�X����OLFX�MHGQLQH��������������2VWDOL�SUH�

]HQWVNL�REOLFL�VX��QDMYHURYDWQLMH��QDVWDOL�SR�DQDORJLML�VD����OLFHP�MHGQLQH�
.RG�JODJROD�PR`L��NRML�X�GUXJRP�OLFX�MHGQLQH�JODVL�PRCH^��PRC�L�PR^�

QH�PRCH�VH�SUHFL]QR�XWYUGLWL�X]URN�XSUR^`DYDQMD��2EOLN�PRC�MH��YHURYDWQR�
WDNR_H�QDVWDR�SR�XJOHGX�QD�DWHPDWVNL�LPSHU�¬�PRC��D�REOLN�PR^�SR�XJOHGX

QD�VWDUL�RSWDWLY�PR^��2�VWDULQL�REOLND�PR^�JRYRUL�QHJDWLYQD�IRUPD��NRMD�MH
GUXJDaLMH�DNFHQWRYDQD�RG�GUXJLK�SUH]HQWVNLK�REOLND�RYRJ�JODJROD��QH�PR�
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CH^��QH�PRC�SUHPD�QH�PR^��6LPL`���������������0H_XWLP��JODJRO�PR`L�VH

aHVWR�QD_H�SUHG�EH]YXaQLP�NRQVRQDQWRP��D�MHGQDaHQMH�SR�]YXaQRVWL�X�VD�

QGKLMX�MH�XRELaDMHQD�SRMDYD��6WRJD�MH�WH^NR�RGUHGLWL�GD�OL�MH�NRG�REOLND�PR^
X]URN�XSUR^`DYDQMX�MHGQDaHQMH�SR�]YXaQRVWL�LOL�XJOHGDQMH�QD�RSWDWLY��%RJ�
GDQRYL`������������

*ODJRO�ELWL�LPD�VOHGH`H�REOLNH�SUH]HQWD��MHVDP��MHVL��MHVWH�MHVMH��MHVPR�

MHVWH��MHVX��2EOLN�MHVMH�VH�MDYOMD�NDR�NRPSR]LW�VD�]QDaHQMHP�UHaFH�]D�SRWYU�
_LYDQMH�X�VPLVOX��WDaQR�MH��LVWLQD�MH��3ULPHU��-HVMH�GR^OD��(QNOLWLaNL�REOLFL

VH�QH�UD]OLNXMX�RG�NQMLCHYQLK�
.RG�LPHQLFD�VH�]DSDCD�XSUR^`DYDQMH�ILQDOQLK�VHNYHQFL��^HVQDMV�SXW±�

X_HPR�CLYL�X�]HP±�
9HOLND�VX�XSUR^`DYDQMD�X�L]JRYRUX�EURMHYD��.DUDNWHULVWLaQD�VX�L�]D

NRVRYVNR�UHVDYVNL�L�]D�̂ XPDGLMVNR�YRMYR_DQVNL�GLMDOHNDW��%URMHYL�RG�MHGDQ�
DHVW�GR�GHYHWQDHVW�VH�JUDGH�GRGDYDQMHP�QDVWDYND���QDMV�QD�RVQRYQH�EUR�

MHYH�RG�MHGDQ�GR�GHYHW��MHGDQDMV��GYDQDMV�…�GHYHWQDMV��'HNDGQL�EURMHYL
JODVH�

GYDGHVHW�¬�GYDMV��GYDHV
WULGHVHW�¬�WULMDV�WULDV��WULMHV�WULHV
aHWUGHVHW�¬�aHWUHV��aHWUHVWH�JRGLQH�
^H]GHVHW�¬�^HVHW
%URMHYL�GHVHW��SHGHVHW��VHGDPGHVHW��RVDPGHVHW�L�GHYHGHVHW�VX�SUDYLOQL�
1DVXSURW�RYLP�XSUR^`DYDQMLPD��SRVWRML�L�XPHWDQMH�VXJODVQLND��2QR�MH

UHODWLYQR�aHVWD�SRMDYD�X�VYLP�GLMDOHNWLPD��RQGDN��MXaHU��GROQML��aLQL�PL�VNH�
NRM��EXGQL��VHGQL��7DNR�VH�SRQHNDGD�VWYDUDMX�L�QRYL�VORJRYL�X�UHaL��QMRM]L�

SDUDXQXaH��GRNOH��3RMHGLQLP�SULOR]LPD�GRGDMH�VH�VXILNV��QD�GD�EL�VH�LVWDNOR
QMLKRYR�]QDaHQMH��WXQD�� RYGHQD�� GROHQD�� RGR]JRUHQD��6ORCHQLFH�NDR�

RGR]JRUH��RGR]GROH��REDGYRMLFD��REDGYH��QH�QDVWDMX�NDR�SRVOHGLFD�XPH�

WDQMD�EHVPLVOHQLK�VORJRYD��YH`�]ERJ�WDXWROR^NRJ�NRPELQRYDQMD�GYH�UHaL�VD
LVWLP�]QDaHQMHP��6WRJD�VH�RYD�SRMDYD�SUH�WUHED�LVSLWLYDWL�QD�OHNVLaNRP�L

VHPDQWLaNRP�SODQX�
3UREOHP�JODVD�K�MH��VYDNDNR��MHGDQ�RG�QDMLQWHUHVDQWQLMLK��3R^WR�MH�WR

QHVWDELOQD�IRQHPD�X�VYLPD�WULPD�GLMDOHNWLPD�QD�WHULWRULML�6UELMH��QMHJRYD
XSRWUHED�X�ELOR�NRP�RG�RYLK�]QDaL�GRND]�GD�VH�VWDQGDUGL]DFLMD�YU^L��*ODV
K�VH�QD�WHULWRULML�RS^WLQH�%DWRaLQD�MDYLR�NRG�VYLK�LVSLWDQLND��)UHNYHQWQRVW

JODVD�K�MH�GRELMHQD�WDNR�^WR�MH�FHORNXSDQ�EURM�SULPHUD�L]�SULNXSOMHQH�JUD_H

X�NRMLPD�RQ�WUHED�GD�VH�QDOD]L�SR�NQMLCHYQRMH]LaNRM�QRUPL�XSRUH_HQ�VD
EURMHP�SULPHUD�X�NRMLPD�MH�K�GRLVWD�]DEHOHCHQR�LOL�VH�JXEL�LOL�]DPHQMXMH

QHNLP�GUXJLP�JODVRP��8�JRYRUX�REUD]RYDQLK�L�RPODGLQH�IUHNYHQWQRVW�PX
MH�L�GR������

=DQLPOMLYR�MH�GD�QH�SRVWRMH�RGUH_HQH�UHaL�NRMH�VH�XYHN�L]JRYDUDMX�VD
K�L�RQH�NRMH�VH�XYHN�L]JRYDUDMX�EH]�QMHJD��>WDYL^H��LVWD�UHa�VH�X�NUDWNRP

YUHPHQVNRP�LQWHUYDOX�QHVYHVQR�L]JRYRUL�QD�GYD�LOL�WUL�UD]OLaLWD�QDaLQD�
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KOHE��OHED��NOHE��KDOMLQD��DOMLQD��=DEHOHCHQR�MH����UHaL�X�NRMLPD�K�WUHED�GD
VH�QDOD]L�SR�NQMLCHYQRMH]LaNRM�QRUPL��2G�WRJD��X����SULPHUD�K�MH�]DLVWD
UHDOL]RYDQR�X�JRYRUX�LQIRUPDWRUD��2YDM�JODV�VH�QDMYL^H�L]RVWDYOMD�X����OLFX
MHGQLQH�DRULVWD��UHNR��EL��L�X�SUH]HQWX�L�UDGQRP�JODJROVNRP�SULGHYX�JODJROD
KWHWL��R`X��R`H^��R`H��WHR�� WHOD���8����UHaL�RYDM�JODV�MH�L]RVWDYOMHQ��8��
VOXaDMHYD�K�MH�]DPHQMHQR�VD�N��DQWLNULVW��DQWLNULVWL��NOHED��NWHR��]DNWHYDOL�
LVNUDQD��NUDQX��=DPHQD�K�JODVRP�M�MH�]DEHOHCHQD���SXWD��VQDMND��VQDMD�
VPHM��WLMD��WLK���>WR�VH�WLaH�]DPHQH�JODVD�K�JODVRP�Y��RQD�QLMH�L]UDCHQD�YL^H
QR�^WR�MH�GRSX^WHQR�NQMLCHYQRMH]LaNRP�QRUPRP��XYR��EXYD��GXYDWL��VXY�

*ODV�M�VH�X�QDMYH`HP�EURMX�VOXaDMHYD�L]JRYDUD��DOL�VX�PRJX`H�L
VOHGH`H�YDULMDFLMH��

¬ QMHJRYR�L]RVWDYOMDQMH��0DWHL`��LVWRULX��^NROXH��LQWHUHVXH��JODVQLH�
VYRH��SRELX��H��RG�MH���H��RG�CHM���NDSLX��SDUWLVNRP��6XJODVQLN�M�VH
VNRUR�UHGRYQR�L]RVWDYOMD�X�LPSHUDWLYX��SL��EL��XEL�JD�

¬ SRMDYD�SULJX^HQRJ�M��UD]EL�M�HP��UDGX�M�HP��0DNHGRQL�M�X��VWDUL�M�L�
OD�M�HP��RVYRL�M�LOL�

¬ SUHOD]�X�Y��UD]ELYDOL��QDELYDMX��XELYDOL��GRELYDOL��SRELYHQR��LVSUHEL�
YDMX��ELYHQ��GRELYHQ�

¬ ]DPHQD�VD�L��OHSL�PRL��YRNDWLY�MHGQ��
.DGD�VH�YRNDOL�D��H��X�QD_X�LVSUHG�L��M�VH�QH�MDYOMD��UXLQD��]DLJUDMX

VH��XLJUDQ��0H_XWLP��X�JRYRUX�VWDULMLK�JHQHUDFLMD�aX`H�VH�SRQHNDG�X�SR�
]LFLML�L]PH_X�L�L�R��DYLMRQ��SLMRQ��ILMRND�

0RUIRORJLMD

3DGHCQL�VLVWHP

9HOLNL�XWLFDM�VWDQGDUGQRJ�MH]LND�RJOHGD�VH�L�X�XSRWUHEL�QRUPLUDQRJ�SD�
GHCQRJ�VLVWHPD�QD�WHULWRULML�%DWRaLQH��6YL�LVSLWDQLFL�NRULVWH�VYLK�VHGDP
SDGHCD��PDGD�VX�QRPLQDWLY��GDWLY�L�DNX]DWLY�QDM]DVWXSOMHQLML��1RPLQDWLY
MHGQLQH�PX^NRJ�URGD�QD��D�MH�GRVOHGQR�WDNDY��3HUD��7RPD��-RYD��%XGD��̂ WR
RYDM�JRYRU�RSHW�UD]OLNXMH�RG�NRVRYVNR¬UHVDYVNRJ�X�NRPH�VH�OLaQD�LPHQD
]DYU^DYDMX�L�QD��R��-RYR��9RMR��'RGX^H��L�X�NRVRYVNR�UHVDYVNRP�VH�RQD�X
RVWDOLP�SDGHCLPD�PHQMDMX�VDPR�NDR�LPHQLFH����YUVWH��6LPL`������������
,PHQLFH�aHWYUWH�YUVWH�LPDMX�X�QRPLQDWLYX�aHVWR�PX^NL�URG�SR�XJOHGX�QD
LPHQLFH�SUYH�YUVWH��WDM�VPUW��WDM�QR`��WDM�PODGRV��WDM�UDGRVW��DOL�VH�X�VYLP
RVWDOLP�SDGHCLPD�PHQMDMX�NDR�LPHQLFH�CHQVNRJ�URGD��SRVOH�QMHJRYH�VPUWL�
9UOR�MH�]DQLPOMLYR�GD�VH�NRVRYVNR�UHVDYVNL�GDWLY�X�JRYRUX�VNRUR�QLJGH�QH
PRCH�aXWL��.RG�LVSLWDQLND�MH�]DEHOHCHQ�VYHJD�aHWLUL�SXWD��SUHPD�^NROH��NDCH
PRMRM�PDMNH��VDPR�PHQH�LJUDOR��SUHPD�0LOHQLQH�NX`H��8�RGQRVX�EDWRaLQ�
VNL�JRYRU���NRVRYVNR�UHVDYVNL�GLMDOHNDW�RYD�QRYLQD�MH�RG�L]X]HWQRJ�]QDaDMD�
SR^WR�QDVWDYDN��H�X�GDWLYX�VSDGD�PH_X�QDMDUKDLaQLMH�RVRELQH�X�VUSVNRP
MH]LNX��8�RYRM�]RQL�MH��SRUHG�QRUPDWLYQLK�REOLND��]DEHOHCHQ�DUKDLaQL�DNX]D�
WLY��NRSDPR�URYRYL��RQL�VX�SUH^OL�X�5DGLVDYOMHYL`L��JOHGDOL�VPR�WL�_DFL�
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LGHPR�X�GRPRYL��YH]OD�VDP�MDVWXFL�L�MDVWXaL`L��2YDM�DNX]DWLY�]DVQRYDQ�MH

QD�MHGQDaHQMX�QRPLQDWLYD�L�DNX]DWLYD�PQRCLQH�LPHQLFD�PX^NRJ�URGD��NRML

LPD�MDNX�SRGU^NX�X�VWDURM�MHGQDNRVWL�LVWLK�SDGHCD�X�CHQVNRP�L�VUHGQMHP

URGX��D�WDNR_H�L�X�MHGQDNRVWL�LVWLK�REOLND�X�GXDOX��$UKDLaQL�DNX]DWLY�]D�

EHOHCLR�MH�L�6ORERGDQ�5HPHWL`�QD�WHULWRULML�>XPDGLMH�NRG�LPHQLFD�JRVW��]XE

L�SRYRG��LGHPR�X�JRVWL��L]JXELMR�]XEL��LGX�X�SRYRGL��������������8RVWDORP�

QDVWDYDN��L�X�DNX]DWLYX�^LURNR�MH�UDVSURVWUDQMHQ�QD�^WRNDYVNRP�HNDYVNRP

WHUHQX��%RJGDQRYL`�������������9RNDWLY�SRMHGLQLK�LPHQLFD�PX^NRJ�URGD�X

MHGQLQL�JUDGL�VH�SRPR`X�GHNOLQDFLRQRJ�QDVWDYND��X��JOXSDNX��VHOMDNX��PD�

JDUFX�MHGDQ��^WR�MH�UHODWLYQR�aHVWD�SRMDYD�L�X�YRMYR_DQVNR�^XPDGLMVNRP�L

NRVRYVNR�UHVDYVNRP�GLMDOHNWX��2�DGDSWDFLML�RYRJ�JRYRUD�VWDQGDUGQRP�MH]�

LNX�JRYRUL�L�aLQMHQLFD�GD�VX�REOLFL�YRNDWLYD�]D�REUD`DQMH�CHQVNLP�RVREDPD

MHGQDNL�QRPLQDWLYX��$QD��-RYDQD��-RYDQND��D�QH��$QR��-RYDQR��-RYDQNR��8

LQVWUXPHQWDOX�MHGQLQH�SULGHYD�L�]DPHQLFD�VH�QH�MDYOMD�QDVWDYDN��HP�XPHVWR

QDVWDYND��LP��RQLP��WLP��RGOLaQLP��SDUWLMVNLP��.RG�LPHQLFD�VH�QDVWDYDN��

RP�QH�]DPHQMXMH�QDVWDYNRP��HP��QMHJRYRP�NULYLFRP��VD�.DUD_RU_HYRP

]YH]GRP��V�XNRURP��V�PDMNRP��XSRUHGL�VD�NRVRYVNR�UHVDYVNRP�SURPHQRP�

V�WHP�aRYHNHP���,VWR�YDCL�L�]D�ORNDWLY�SULGHYD�L�]DPHQLFD��X�GUYHQRP�]DV�

WUXJX��QD�]DYU^QRM�JRGLQL��X�QMLKRYRP�RUNHVWUX��
   

=DPHQLFH��NDUDNWHULVWLaQL�REOLFL�

'DWLY�L�DNX]DWLY�OLaQLK�]DPHQLFD�PL�L�YL�JODVH�QL�YL�L�QH�YH��3ULPHUL�

QH`H�GD�YH�UD_D��NULOL�QH��WH�QH�UDQLOD��GD�YL�GD��]DWYDUDOL�QL�PDMNH��2YL

REOLFL�VH��LSDN��YUOR�UHWNR�MDYOMDMX�L�WR�VDPR�NRG�VWDULMLK�JRYRUQLND��3RWLV�

QXWL�VX�VWDQGDUGQLP�IRUPDPD��-R^�MHGQD�WLSLaQD�RGOLND�NRVRYVNR�UHVDYVNRJ

GLMDOHNWD��DNX]DWLY�OLaQH�]DPHQLFH�RQ�X�REOLNX�JL��XRS^WH�VH�QH�MDYOMD�
'REUR�VH�aXYD�GXCL�REOLN�OLaQLK�]DPHQLFD��7DNR��QD�SULPHU��JHQLWLY

PRCH�GD�JODVL��PRJD��PRMHJD�L�PRHJD��
,QVWUXPHQWDO�L�ORNDWLY�RGULaQLK�LPHQLaNLK�]DPHQLFD�aHVWR�JODVL��VD

QLNLP����VD��QLaLP��R�QLNRPH���R�QLaHPX��LOL�VH�QMLKRYD�IXQNFLMD�SRPHUD�QD

DNX]DWLY��V�QLNRJD���V�QL^WD��R�QLNRJD���R�QL^WD��1RPLQDWLY�RYH�]DPHQLFH

VH�aXMH�L�NDR�QLNL�
8SLWQH�SULGHYVNH�]DPHQLFH��SRUHG�VWDQGDUGQLK�REOLND��PRJX�GD�JODVH�

NRM�NXM��NDNL��NRONL�

.RPSDUDFLMD

-HGQRP�RG�RVQRYQLK�RVRELQD�NRVRYVNR�UHVDYVNRJ�GLMDOHNWD�VPDWUD�VH

REUD]RYDQMH�NRPSDUDWLYD�QD��HML�L��^L��VWDUHM��FUQ^L���7RPH�MH�GU�-RYL`�NDV�

QLMH�GRGDR�VYRMH�]DSDCDQMH�GD�VH�X�NRPSDUDWLYX�SULGHYD�VUHGQMHJ�URGD�VHN�

YHQFD��HMH�XSUR^`DYD�X��H�� MHYWLQHP�� XPQH�� VWDUH��-RYL`��������2YDNR

NRQVWUXLVDQ�NRPSDUDWLY�QLMH�VH�MDYLR�QL�NRG�MHGQRJ�LVSLWDQLND�
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.RPSDUDWLY�MH��XJODYQRP��SUDYLODQ��POD_D��VWDULML��EROML��GDOMH��YH`D�

]GUDYLML��EOLCH��GXCH��1HSUDYLOQRVWL�VH�MDYOMDMX�X�
���JXEOMHQMX�JODVD�M��VWDULL��LPX`QLL��]DNWHYQLL
���UHWNLP�SULPHULPD�REUD]RYDQMD�NRPSDUDWLYD�QD��^L��EHO^L��SODY^L
���NRPSDUDFLML�SULGHYD�YLVRN��YL^OML�
9DCQR�MH�LVWD`L�GD�VH�QD�RYRP�JRYRUQRP�SRGUXaMX�YU^L�QHND�YUVWD�NR�

PSDUDFLMH�JODJROD�X]�SRPR`�UHaFH�SR��VD�]QDaHQMHP�YL^H��3ULPHUL�VX��RQL

VX�SR�ELOL�EH]REUD]QL��]D�QML±�MH�WR�SR�LPDOR��WL�VL�SR�ELOD�]OR`D��.RP�

SDUDFLMD�SULGHYD�X]�SRPR`�UHaFH�SR� �SR�JROHP�� SR�PODG��QD]LYD�VH

DQDOLWLaNRP�NRPSDUDFLMRP�L�NDUDNWHULVWLaQD�MH�]D�NRVRYVNR�UHVDYVNL�GL�

MDOHNDW��%RJGDQRYL`������������

*ODJROVNL�REOLFL

7UH`H�OLFH�PQRCLQH�SUH]HQWD�MH�aHVWR�QHSUDYLOQR��SXVWX��]DVSX��XUDGX�
VUHGX��]DYU^X��1DVWDYFL��X�L��GX�NDUDNWHULVWLaQLML�VX�]D�^XPDGLMVNR�YRMYR�

_DQVNL�QHJR�]D�NRVRYVNR�UHVDYVNL�GLMDOHNDW��=D�RYR�OLFH�NDUDNWHULVWLaQD�MH
L�SDODWDOL]DFLMD�JODVD�N��SHaX��VHaX�

8�LPSHUDWLYX�VH�aHVWR�JXEL�JODV�M��SL��SLWH��3RPR`QL�JODJRO�ELWL�LPD

aDN�aHWLUL�YDULMDQWH�SUH]HQWVNH�RVQRYH��ELG���ELGQ���EXG��L�EXGQ���'R�RYRJD

VX�GRYHOD�PRUIROR^ND�XMHGQDaDYDQMD�L�SUHNUDMDQMD��SRWSRPRJQXWD�IRQHW�

VNLP�SURFHVLPD��5HPHWL`��������������L�XEDFLYDQMHP�SDUWLNXOH�Q��7DNR�MH

LPSHUDWLY�RYRJ�JODJROD�]DEHOHCHQ�NDR��EXGL��ELGL��EXGQL�L�ELGQL��2EOLN�ELQL

QLMH�VH�MDYLR�
8�VQLPOMHQRP�PDWHULMDOX�SHUIHNDW�VH�SRMDYOMXMH�WDaQR�����SXWD��RG�WRJ

EURMD�����SULPHUD�MH�X�REOLNX�NUQMHJ�SHUIHNWD��3R^WR�MH�XSRWUHED�NUQMHJ
SHUIHNWD�NDUDNWHULVWLaQD�]D�VYH�GLMDOHNWH��UHODWLYQR�PDOL�QMHJRY�EURM�SUHG�

VWDYOMD�VLJXUDQ�XWLFDM�VWDQGDUGQRJ�MH]LND��
3URFHV�LWHUDWL]DFLMH�VH�RGYLMD�WDNR�^WR�VH�QDVWDYFL��DYD���LYD���HYD���D

GRGDMX�QD�LQILQLWLYQX�RVQRYX��RGLJUDYD��]DVPHMDYD��1D�RYRP�SRGUXaMX�]D�

EHOHCHQ�MH�GXEOHWQL�REOLN�QLVX�SRVWRMDYDOL��GRELMHQ�WDNR�^WR�VH�NRPELQXMX

QDVWDYFL�]D�LWHUDWLY�L�UDGQL�JODJROVNL�SULGHY��2YDNYD�NRQVWUXNFLMD�LPD�]QD�

aHQMH�SUR^ORJ�YUHPHQD�
.RVRYVNR�UHVDYVNL�DRULVW�X����OLFX�PQ��QD��KPR��NDR�L�LPSHUIHNDW�QD

�D_D�XRS^WH�VH�QH�XSRWUHEOMDYDMX�

6LQWDNVD

8�VLQWDNVL�MH�SULVXWQR�GRVWD�EDONDQL]DPD��
���XSRWUHED��NRQVWUXNFLMH�GD���SUH]HQW�
¬ X�JUD_HQMX�IXWXUD��MD�`X�GD�VUHGLP��`H�GD�YLGLPR�
¬ X�LPSHUDWLYQLP�UHaHQLFDPD�]D�L]ULFDQMH�]DKWHYD��GD�JD�QD_H^�NDNR

]QD^

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� /,1*9,67,.$��•�����



¬ NDR�GRSXQH�JODJROLPD�VD�QHSRWSXQLP�]QDaHQMHP�� WUHED�GD�SR_H�
PR��LPDP�GD�UDGLP

���JXEOMHQMH�LQILQLWLYD��SULOLNRP�RYRJ�LVWUDCLYDQMD�NRQVWUXNFLMH�VD�LQ�
ILQLWLYRP�QLVX�]DEHOHCHQH�

���XRS^WDYDQMH�HQNOLWLaNRJ�REOLND����OLFD��MHGQ��SUH]HQWD�JODJROD�KWHWL�

`H�XUDGL��`H�QDUHGL��`H�VH�SRSUDYLPR�

3DGHCQL�VLVWHP

1RPLQDWLY�]DGUCDYD�VYRMH�]QDaHQMH�JUDPDWLaNRJ�VXEMHNWD�L�QLMHGDQ
GUXJL�SDGHC�JD�QH�]DPHQMXMH��>NROD�MH�SRaHOD��AXNXQEDED�VH�]YDOD�,NRQLMD�
7DNR_H��QRPLQDWLY�MH�MHGLQL�SDGHC�NRML�VH�NRULVWL�X�IXQNFLML�LPHQVNRJ�GHOD
SUHGLNDWD��7R�MH�XaLWHOM�XSUDYQLN��%LOD�MH�YHRPD�KUDEUD�CHQD�

(J]LVWHQFLMD�SUHGPHWD�LVND]XMH�VH�NRQVWUXNFLMRP� LPDWL���QRPLQDWLY�
LPDOD�VDP�PRPFL�SXQR��QLVDP�LPDOD�QLNDNYL�`LOLPL��LOL�LPDWL���JHQLWLY�
LPDOR�MH�PRPHQDWD��=QDaHQMH�SUDYRJ�REMHNWD�LPDMX�VORYHQVNL�JHQLWLY�L
DNX]DWLY��^WR�MH�X�VNODGX�VD�NQMLCHYQRMH]LaNRP�QRUPRP��NROLNR�VL�GRELR

SHWLFD��JHQ�����GRELYDOL�VPR�OHSH�VYLOH��JHQ����aXYDPR�RYFH��D����RQD�PH
�D���]RYH�

.YDOLWDWLYQR�]QDaHQMH�LVND]XMH�VH�X]�SRPR`�GYD�QRUPLUDQD�SDGHCD�¬
NYDOLWDWLYQLP�JHQLWLYRP��GHWH�VLWQLK�RaLMX��L�LQVWUXPHQWDORP��PHWOD�VD�YHOL�
NRP�GU^NRP���0H_XWLP��]DEHOHCHQL�VX�SULPHUL�LVND]LYDQMD�NYDOLWHWD�NRQ�

VWUXNFLMRP�VD���DNX]DWLY��CHQH�VD�FUQH�PDUDPH��aRYHN�V�GREUX�GX^X��
*UDGLYQR�]QDaHQMH�VH�PRCH�LVND]DWL�NRQVWUXNFLMDPD�RG���JHQLWLY��SH�

NPH]�RG�^OMLYD��L�RG���DNX]DWLY��ODPSD�RG�aXaX��
3ULVYRMQR�]QDaHQMH�LVND]XMH�VH�ELOR�SRVHVLYQLP�JHQLWLYRP��NRQDN�NQH�

]D�0LOR^D��WH�VWDULH�PRH�`HUNH�`HUND��ELOR�SRVHVLYQLP�GDWLYRP��PRP�RFX

NX`D��3DQWH�7ROL`X�OLYDGD��RYRPH�SRSX�VDGD^QMHP�VWDURP�RWDF���8SRWUHED
SRVHVLYQRJ�GDWLYD�aH^`D�MH�QHJR�X�VWDQGDUQRP�MH]LNX�

=QDaHQMH�SUDYFD�LVND]XMH�VH�GDWLYRP��SUHPD�&UQRP�YUKX��5HNRYFX�
-DJRGLQL���D�NUHWDQMH�DNX]DWLYRP��LGH�]D�.UDJXMHYDF��LGHP�QD�UDGQX�DN�
FLMX���7UHED�GRGDWL�GD�VH�DNX]DWLY�NUHWDQMD�]DPHQMXMH�ORNDWLYRP��VWXSLR

VDP�X�UDWX��L^OL�X�#LURYQLFL��X^OL�X�NX`L��SR^OD�X�REGDQL^WX�SR�%DQHWD��
=QDaHQMH�GUX^WYD�LVND]XMH�VH�LOL�LQVWUXPHQWDORP��VD�1HPFLPD�� VD

VWULFHP��V�RVWDORP�GHFRP��LOL�DNX]DWLYRP��V�QMHJD��VD�RQRJD�&LJDQLQD�6OR�
ERGDQD��V�PHQH���=QDaHQMH�VUHGVWYD�LVND]XMH�VH�QD�WUL�QDaLQD��VDPR�LQVWUX�
PHQWDORP��NOLPD�JODYRP��RSUHPOMHQ�SX^NRP���SUHGORJRP�VD�L�DNX]DWLYRP
�V�PRMX�UXNX��UDGLR�V�NROD��GUOMDaLOD�V�NUDYH��V�RQX�NRWDULFX��

8�IXQNFLML�SULOR^NH�RGUHGEH�]D�PHVWR�XSRWUEOMDYD�VH�QRUPRP�SURSLVDQ
ORNDWLY��ELR�SRVOHGQML�X�VUHGQMHP�UHGX��XGDUL�SR�MDJRGLFDPD��SURYHR�X�]D�
WYRUX��2YD�XSRWUHED�ORNDWLYD�MH�UHWND��D�X�LVND]LYDQMX�SR]LFLRQRJ�]QDaHQMD
XRaDYDMX�VH�QDMYH`H�QHSUDYLOQRVWL�X�RYRP�SDGHCQRP�VLVWHPX��1DLPH��RYR
]QDaHQMH�VH�X�����VOXaDMHYD�LVND]XMH�DNX]DWLYRP�L�WR�NRG�VYLK�JHQHUDFLMD�
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5HGRYQR�VH�PRCH�aXWL��VHGHR�X�NOXSX��LPDR�^OHP�QD�JODYX��]DNOMXaDQL�X
XaLRQLFX��ELR�X�JLPQD]LMX��SRG�NR^��X�DPEDU��UDGLR�QD�NOXSX��ELOL�VPR�QD
UHNX�/HSHQLFX�

2QR�^WR�MH�]D�RYDM�SDGHCQL�VLVWHP�QDMYDCQLMH�MHVWH�GD�VH�NRG�VYLK�JR�
YRUQLND�QD�WHULWRULML�RYH�RS^WLQH�MDYOMDMX�VYL�SDGHCL�L�WR�X�VYLP�VYRMLP
]QDaHQMLPD��EH]�RE]LUD�QD�LQGLYLGXDOQX�IUHNYHQWQRVW�SUDYLOQLK�L�QHSUDYLOQLK
REOLND��3R�WRPH�VXGH`L��JRYRU�%DWRaLQH�EOLCL�MH�^XPDGLMVNR�YRMYR_DQVNRP
QHJR�NRVRYVNR�UHVDYVNRP�GLMDOHNWX�

*ODJROVNL�REOLFL�

8�QDMaH^`RM�XSRWUHEL�VX��SUH]HQW��LPSHUDWLY��IXWXU�,��SRWHQFLMDO�L�SHUIHNDW�
3UH]HQW�VH�NRULVWL�NDNR�X�RVQRYQRP��]DEHOHCHQ�����SXWD���WDNR�L�X�QDUD�
WLYQRP�]QDaHQMX������SXWD���GR_HP�WL�MD�NX`L��NDG�RQ�YH`�RWL^DR��8SRWUH�
EOMDYD�VH�L�SUH]HQW�VD�IXWXULVWLaNLP�]QDaHQMHP��VXWUD�LGHP�]D�.UDJXMHYDF�

�,PSHUDWLY�MH�SULVXWDQ�X�VYRP�RVQRYQRP�]QDaHQMX��]DEHOHCHQ����SXW��
L]D_L��SR_L��SLM��DOL�VH�NRULVWL�L�X�SULSRYHGDaNRM�IXQNFLML��W]Y��LVWRULMVNL�LP�
SHUDWLY����SXWD���UDGLOR�VH�SR�aLWDY�GDQ��NRSDOR�VH��NXYDOR�VH��SD�SOHWL��SD
QDSOL`DM��SD�PHVL��SD�aLVWL�¬�ERJ�]QD�^WD�VH�VYH�QLMH�UDGLOR�

)XWXU�,�VH�NRULVWL�X�VYRP�RVQRYQRP�]QDaHQMX�L�]DEHOHCHQ�MH����SXWD
�`H�QD_HPR��`X�GD�NDCHP��MD�`X�G±�X]PHP���DOL�QLMHGDQ�SULPHU�IXWXUD�,,
QLMH�]DEHOHCHQ�X�WRNX�LVWUDCLYDQMD��8PHVWR�IXWXUD�VODER�VH�MDYOMD�SUH]HQW�VD
]QDaHQMHP�IXWXUD�¬�VDPR���SXWD�

3RWHQFLMDO�VH�MDYLR����SXWD�
1DMaH^`H�SUR^OR�YUHPH�MH�SHUIHNDW��5HWND�MH�XSRWUHED�RVWDOLK�SUR^OLK

YUHPHQD��8�VQLPOMHQRP�PDWHULMDOX�SHUIHNDW�VH�SRMDYOMXMH�WDaQR�����SXWD�
9HOLND�MH�UD]OLND�L]PH_X�XSRWUHEH�SHUIHNWD�L�DRULVWD�L�LPSHUIHNWD��1DLPH�
RGQRV�SULPHUD�VD�VQLPOMHQRJ�PDWHULMDOD�L]QRVL���������������$�RGQRV�SHU�
IHNDW���SOXVNYDPSHUIHNDW�L]QRVL�WDaQR����������

1D�NUDMX��WUHED�GRGDWL�GD�VH�XSRUH_LYDQMHP�EURMD�IXWXUVNLK�L�SUH]HQW�
VNLK�JODJROVNLK�REOLND�VD�SHUIHNDWVNLP�QH`H�GRELWL�UHDOQD�VOLND�QMLKRYLK�RG�
QRVD��MHU�VX�LQIRUPDWRUL�ELOL�RULMHQWLVDQL�QD�LVWRULMVNH�WHPH�

/HNVLND

%DWRaLQVNL�JRYRU�VH�QH�RGOLNXMH�QDURaLWLP�ERJDWVWYRP�OHNVLNH��3ULPH�
UL�`H�ELWL�DQDOL]LUDQL�V�RE]LURP�QD�VDVWDY�OHNVLNH�L�VIHUX�XSRWUHEH�

>WR�VH�WLaH�QMHQRJ�VDVWDYD��QHPD�WX�QL�PQRJR�QHRELaQLK�WXUFL]DPD�QL
JHUPDQL]DPD�QLWL�NDNYLK�GUXJLK�SR]DMPOMHQLFD��RVLP�RQLK�^WR�VH�VYXGD�X
VYDNRGQHYQRP�JRYRUX�NRULVWH��7DNR�VX�SULPHUL�]D�SURQD_HQH�WXUFL]PH��EX�
QDU��GX^HN�� MDVWXN��ND^LND��NDSLMD��NDID��]D�JHUPDQL]PH��^OHP��^WRI�� OXIW�
SHOFDU�� ^YHUFHU��]D�DQJOLFL]PH��NDXa�� VHQGYLa�� WHQN��GCHPSHU��YDJRQ��]D
JDOLFL]PH��ERPED��EDQND��EDORQ��DYLRQ��NRPDQGDQW��]D�JUHFL]PH��JXPD�
JLPQD]LMD��DHURGURP��KRU��SROLWLND��]D�ODWLQL]PH��DNFLMD��LQIODFLMD��VLWXDFLMD�

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� /,1*9,67,.$��•�����



WUDNWRU�� XQLIRUPD�� QRUPDODQ��5HaL�NDR�^WR�VX��HYLGHQFLMD�� HYHQWXDOQR�

UHNYL]LFLMD��UDGLMDFLMD��VROLGDUQRVW��WUDQVSDUHQW��DQJDCRYDWL��PDOWUHWLUDWL��LQ�
GLYLGXDOQR�� OLWHUDUQR��VNRUR�UHGRYQR�VH�XSRWUHEOMDYDMX�XPHVWR�GRPD`LK
L]UD]D��L]JRYDUDMX�VH�SUDYLOQR�L�QMLKRYR�]QDaHQMH�VH�]QD��8SOLY�NQMLCHYQRJ

MH]LND�MH�RaLJOHGDQ�L�]QDaDMDQ��
6�RE]LURP�QD�VIHUX�XSRWUHEH��OHNVLND�VH�RGOLNXMH�YUOR�PDOLP�EURMHP

UHJLRQDOL]DPD�L�DUKDL]DPD��7DNR�VX�SULPHUL�]D�SUYH��QDVLOQLFD��GLELGX]

�VNUR]���MDNRP��WHN�RQGD���D�]D�GUXJH��DYOLMD��GYRUL^WH���SUDQJD��RNRYL��
IDPLOLMD]��SRVOXCLWHOM��

2VYUQXY^L�VH�QD�RYDM�SRGDWDN��NDR�L�QD�UHODWLYQR�VLURPD^WYR�X�VDVWDYX
OHNVLNH��PRCHPR�]DNOMXaLWL�GD�WH�GYH�aLQMHQLFH�VYHGRaH�R�SULEOLCDYDQMX

RYRJ�JRYRUD�VWDQGDUGQRP�MH]LNX��X�NRPH�VH�YH`�PQRJH�UHaL�EHVSRWUHEQR
WUHWLUDMX�NDR�]DVWDUHOH��D�RVWDOH�VH�]DPHQMXMX�VWUDQLP�L]UD]LPD�

=DNOMXaDN

,]�SULORCHQH�JUD_H�GR�VDGD�VH�VLJXUQR�PRJOR�]DNOMXaLWL�R�NDNYRM�JR�

YRUQRM�]DMHGQLFL�MH�RYGH�UHa��.RVRYVNR�UHVDYVNL�QLMH�MHGLQL�GLMDOHNDW�X
RS^WLQL�%DWRaLQD��.DNR�MH�%DWRaLQD�L]DEUDQD�NDR�UHSUH]HQWDWLYQL�SULPHU�VD
WHULWRULMH�NUDJXMHYDaNH�/HSHQLFH��RYR�SUHWKRGQR�WYU_HQMH�EL�VH�WUHEDOR�RG�

QRVLWL�QD�aLWDYX�REODVW��,]�DQDOL]H�VDNXSOMHQRJ�PDWHULMDOD�YLGHOL�VPR�GD�VX
RVRELQH�^XPDGLMVNR�YRMYR_DQVNRJ��NDR�L�VWDQGDUGQRJ�MH]LND��WDNR_H�]DVWX�
SOMHQH�

.DGD�VH�YU^L�RGUH_LYDQMH�GD�OL�QHNL�JRYRU�SULSDGD�RYRP�LOL�RQRP�GL�
MDOHNWX��QDM]QDaDMQLMH�UD]OLNH�VX�RQH�QD�IRQHWVNRP��PRUIRIRQROR^NRP�L�VLQ�

WDNVLaNRP�QLYRX�
1DMYDCQLMH�XRaHQH�UD]OLNH�QD�IRQHWVNRP�QLYRX��-DNR�RWYRUHQL�YRNDOL�R

L�H��NDUDNWHULVWLaQL�]D�NRVRYVNR�UHVDYVNL��QD�RYRP�SRGUXaMX�QLVX�RSDCHQL�

NDR�QL�JODV�G]�L�DVSLUDFLMD�J�L�N�X�K��=DPHQD�QHNDGD^QMHJ�YRNDOD� ���MDW�

XUD_HQD�MH�QD�QDaLQ�SRWSXQR�VYRMVWYHQ�NQMLCHYQRP�MH]LNX�¬�SULVXWQL�VX
VWDQGDUGQL�LNDYL]PL��D�KLSHUHNDYL]DPD�QHPD��)RQHWVNH�YUHGQRVWL�JODVD�
L�aHWYRURDNFHQDWVNL�VLVWHP�SR�VYRP�]QDaDMX�]D�RGUH_LYDQMH�RVRELQD
OHSHQLaNRJ�JRYRUD�PH_X�SURQD_HQLP�UD]OLNDPD�VSDGDMX�X�VDP�YUK��3RMDYX

aHWLUL�DNFHQWD�WUHED�LSDN�QDURaLWR�QDJODVLWL��MHU�VH�MDYLOD�NRG�VYD�WUL�LVSL�
WDQLND��'RGX^H��RQD�LPD�L]YHVQD�RGVWXSDQMD�RG�NQMLCHYQRMH]LaNH�QRUPH�

.RG�POD_LK�JHQHUDFLMD�XSRWUHED�aHWLUL�DNFHQWD�MH�XaHVWDOLMD�L�SUDYLOQLMD�
8�PRUIRQRORJLML�WUHED�LVWD`L�aHVWH�HOL]LMH�L�NRQWUDNFLMH�YRNDOD�NDR�RVR�

ELQH�EOLVNH�NRVRYVNR�UHVDYVNRP�VLVWHPX��7X�WDNR_H�PRCHPR�VYUVWDWL�L
SUDNVX�GRGDYDQMD�VHNYHQFL�SRMHGLQLP�UHaLPD��2YH�RVRELQH�QLVX�QHELWQH��DOL
VH�SUL�SRUH_HQMX�VD�RVWDOLP��]QDaDMQLMLP��PRUIRQROR^NLP�RGOLNDPD�GHOL�

PLaQR�PRJX�L�]DQHPDULWL��-R^�MHGQD�UD]OLND�QD�RYRP�SODQX�MH�XSRWUHED�JOD�
VD�K��GR������NRG�POD_LK�JHQHUDFLMD��
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1D�VLQWDNVLaNRP�SODQX��]QDaDMQH�VOLaQRVWL�VD�NRVRYVNR�UHVDYVNLP�GL�
MDOHNWRP�RJOHGDMX�VH�X�QDYHGHQLP�EDONDQL]PLPD��DOL�VX�UD]OLNH�MR^�]QD�
aDMQLMH��8WLFDM�VWDQGDUGQRJ�MH]LND�YLGL�VH�X�XSRWUHEL�VYLK�VHGDP�SDGHCD�NRG
VYLK�LQIRUPDWRUD��=DPHQD�ORNDWLYD�DNX]DWLYRP�WLSLaQD�MH�RGOLND�NRVRYVNR�
UHVDYVNRJ�GLMDOHNWD�L�MDNR�MH�]DVWXSOMHQD��DOL�aLQMHQLFD�GD�SRVWRML�L�SRYUDWQL
SURFHV�¬�]DPHQD�DNX]DWLYD�NUHWDQMD�ORNDWLYRP�PLURYDQMD��XSUDYR�JRYRUL�R
WHQGHQFLML�SULEOLCDYDQMD�RYRJ�JRYRUD�VWDQGDUGQRP�

6LVWHP�JODJROVNLK�YUHPHQD�MH�XSUR^`HQ��7UHED�LVWD`L�GD�VH�NRVRYVNR�
UHVDYVNL�DRULVW�X�SUYRP�OLFX�PQRCLQH�QD��KPR��NDR�L�LPSHUIHNDW�QD���D_D
XRS^WH�QH�XSRWUHEOMDYDMX�

5D]OLNH�QD�OHNVLaNRP�SODQX�VX�RG�QDMPDQMHJ�]QDaDMD��MHU�MH�WR�REODVW
X�MH]LNX�NRMD�MH�QDMSRGORCQLMD�SURPHQDPD��,SDN��YUHGL�LVWD`L�PDOL�EURM�DU�
KDL]DPD�L�]DPHQX�GRPD`LK�L]UD]D�VWUDQLP�UHaLPD�SR�aHPX�MH�RYDM�JRYRU
EOL]DN�VWDQGDUGQRP�MH]LNX�

8SUNRV�L]UDCHQLP�XWLFDMLPD�VWDQGDUGQRJ�MH]LND��QLMH�VLJXUQR�X�NRP�`H
VH�SUDYFX�RYDM�JRYRU�UD]YLMDWL��1H�WUHED�SUHQHEUHJQXWL�QL�XWLFDM�NRML�YU^H
QHSUHNLGQL�PLJUDQWL�VD�.RVRYD��NDR�L�VYH�L]UDCHQLML�NXOWXUQL�XWLFDM�6YLODMQFD
L�-DJRGLQH��X�aLMHP�JRYRUX�VX�RVRELQH�NRVRYVNR�UHVDYVNRJ�QDM]DVWXSOMHQLMH�

,QIRUPDWRUL

0DWHML`�5DGPLOD��UR_��������X�%DWRaLQL��QLMH�L^OD�X�^NROX

0LOR^HYL`�0LOR^��UR_��������X�%DWRaLQL��aHWLUL�JRGLQH�RVQRYQH�^NROH

1LNROL`�%RVDQND��UR_��������X�%DWRaLQL��aHWLUL�JRGLQH�RVQRYQH�^NROH

,QIRUPDWRUL�L]�GUXJLK�PHVWD��NRUL^`HQL�VDPR�]D�XSRUH_LYDQMH�GYD�UD]OLaLWD
JRYRUD�

0LORVDYOMHYL`�5XCLFD��UR_��������X�%U]DQX��QLMH�L^OD�X�^NROX

0LOR^HYL`�1DWDOLMD��UR_��������X�#LURYQLFL��aHWLUL�JRGLQH�RVQRYQH�^NROH

1LNROL`�=DJRUND��UR_��������X�/DSRYX��aHWLUL�JRGLQH�RVQRYQH�^NROH

/LWHUDWXUD

%RJGDQRYL`��1��������*RYRU�$OHNVLQDaNRJ�3RPRUDYOMD��6USVNL�GLMDOHN�
WROR^NL�]ERUQLN��;;;,,,

-RYL`��'��������2�VWDULQL�NRVRYVNR�UHVDYVNRJ�GLMDOHNWD��=ERUQLN�0DWLFH
VUSVNH�]D�ILORORJLMX�L�OLQJYLVWLNX��;�����¬����

0DUNRYL`��-��������,VWRaQD�6UELMD��%HRJUDG��1,52�.QMLCHYQH�QRYLQH�

5DGL`��3��������,]�RQRPDVWLNH�VHOD�0LOR^HYD�X�9HOLNRP�3RPRUDYOMX�
2QRPDWROR^NL�SULOR]L��,,,�����¬���

5HPHWL`��6��������*RYRUL�FHQWUDOQH�>XPDGLMH��6USVNL�GLMDOHNWROR^NL
]ERUQLN��;;;,

06����������5HaQLN�VUSVNRKUYDWVNRJD�NQMLCHYQRJ�MH]LND��,¬9,��1RYL�6DG�
0DWLFD�VUSVND
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6LPL`��5��������6LQWDNVD�OHYDaNRJ�JRYRUD�,�¬�XSRWUHED�SDGHCQLK�REOLND�
6USVNL�GLMDOHNWROR^NL�]ERUQLN��;;9,���¬���

6LPL`��5��������/HYDaNL�JRYRU��6USVNL�GLMDOHNWROR^NL�]ERUQLN��;;;,

$QD�,JQMDWRYL`

/DQJXDJH�RI�0DLQ�$UHD�RI�%DWRaLQD��
'LDOHFWDO�,QFRQVWLVWHQWF\�RI�>XPDGLMD

7KH�UHVHDUFK�ZDV�SUHIRUPHG�RQ�����PLQXWHV�RI�UHFRUGHG�VSHHFK�RI
ROGHU�VSHDNHUV�IURP�%DWRFLQD��$LP�ZDV�WR�HVWDEOLVK�LQ�ZKDW�GHJUHH�WKH
FKDUDFWHULVWLFV�RI�WKH�.RVRYR�5HVDYD�GLDOHFW�LQ�VRXWKHDVW�SDUW�RI�>XPDGLMD
ZHUH�ZLWKGUDZQ�XQGHU�WKH�LQIOXHQFH�RI�WKH�>XPDGLMD�9RMYRGLQD�GLDOHFW�
(IIHFW�RI�WKH�VWDQGDUG�ODQJXDJH�ZDV�WDNHQ�LQ�FRQVLGHUDWLRQ��WRR��&RPSDU �
LQJ�VLWXDWLRQ�RQ�WKH�ILHOG�WRGD\�ZLWK�WKH�RQH�GHVFULEHG�LQ�6HUELDQ�GLDOHF �
WRORJ\�EURXJKW�WR�WKH�FRQFOXVLRQV�JLYHQ�LQ�WKLV�ZRUN�
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