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+DUGYHUVND�LPSOHPHQWDFLMD
FHOXODUQLK�DXWRPDWD�NDR
JHQHUDWRUD�VOXaDMQLK�EURMHYD

3ULQFLS�UDGD�UHDOL]RYDQRJ�SVHXGRVOXaDMQRJ�JHQHUD�
WRUD��]DVQLYD�VH�QD�UDGX�aHWYRURVXVHGQRJ�FHOXODU�
QRJ�DXWRPDWD�aLMH�VX�`HOLMH�SRYH]DQH�DVLPHWULaQR�
(NVSHULPHQWDOQR� MH� SURQD_HQR� QHNROLNR� SUHQRVQLK
IXQNFLMD� L�QDaLQD�SRYH]LYDQMD�`HOLMD�SUL�NRMLPD�VH
DXWRPDW�SRQD^D� NDR�GREDU�SVHXGRVOXaDMDQ�JHQHU�
DWRU�NRML�SUROD]L�NULWHULMXPH�',(+$5'�EDWHULMH�WHVWR�
YD��1DNRQ�VLPXODFLMH�XUH_DMD�X�9+'/�X��JHQHUDWRU
MH�LPSOHPHQWLUDQ�QD�)3*$�aLSX�63$57$1��(��3UHG�
QRVW� SULPHQH� RYDNYRJ�JHQHUDWRUD� SVHXGRVOXaDMQLK
EURMHYD�X�VLVWHPLPD� MH�YHOLND�EU]LQD�UDGD� L�PDOD
SRWUR^QMD�

8YRG
3UDNWLaQD�XSRWUHED�JHQHUDWRUD�VOXaDMQLK�EURMHYD

UDVWH�VD�UD]YRMHP�WHKQRORJLMH��9LVRNR�NYDOLWHWQD�
EU]R�JHQHULVDQD�VHNYHQFD�VOXaDMQLK�EURMHYD�SRWUHEQD
MH�X�PQRJLP�REODVWLPD�NDR�^WR�VX�UDaXQDUVNH�VLPX�
ODFLMH��VWDWLVWLaND�L�PDWULaQD�L]UDaXQDYDQMD��NULSWR�
JUDILMD��UD]QH�LJUH…

3RVWRMH�WUL�QDaLQD�]D�GRELMDQMH�VOXaDMQLK�EURMHYD�
WDEOLFH��VOXaDMQL�SURFHVL�X�SULURGL��QSU��QLYR�^XPD�X
HOHNWURQVNRM�QDSUDYL��L�UDaXQDUVNL�JHQHULVDQL�®SVHXGR�
VOXaDMQL¯�EURMHYL��

5D]OLaLWH�SULPHQH�]DKWHYDMX�QL]RYH�VOXaDMQLK
EURMHYD�YHRPD�YHOLNH�GXCLQH��WDNR�GD�QMLKRYD�LPSOH�
PHQWDFLMD�PRUD�ELWL�HILNDVQD��EU]D�L�QH�SUHWHUDQR
VORCHQD��3RVWRML�UHODWLYQR�PQRJR�PHWRGD�]D�VWYDUDQMH
SVHXGRVOXaDMQLK�EURMHYD��DOL�RGDELU�QHNH�RG�PHWRGD
WUHED�GD�EXGH�GREUR�SULODJR_HQ�RQRPH�^WR�VH�RG
JHQHUDWRUD�WUDCL��)RUPXOH�]D�JHQHULVDQMH�EURMHYD
PRJX�ELWL�YUOR�MHGQRVWDYQH��D�GD�RSHW�JHQHULVDQD

VHNYHQFD�]DGRYROML�SDUDPHWUH�VOXaDMQRVWL��6ORCHQL�DO�
JRULWPL�LPDMX�SUHGQRVW�NDGD�VH�CHOL�^WR�EROMH�VDNULWL
QDaLQ� JHQHULVDQMD� L� WDNR� RWHCDWL� HYHQWXDOQR
SRJD_DQMH�IRUPXOH�NRMRP�VX�EURMHYL�GRELMHQL��

&HOXODUQL�DXWRPDWL��&$�
&HOXODUQL�DXWRPDWL�QDVWDOL�VX�NUDMHP�aHWUGHVHWLK

JRGLQD�GYDGHVHWRJ�YHND�NDR�SURGXNW�LGHMH�QDXaQLND
'CRQD�1RMPDQD�L�6WDQLVODYD�8OPDQD��2VQRYQD�LGHMD
MH�ELOD�X�NRQVWUXNFLML� PDWHPDWLaNRJ�PRGHOD�NRML
VLPXOLUD�SRQD^DQMH�VLVWHPD�VDPRRUJDQL]DFLMH��LQDaH
]DVWXSOMHQLK�X�SULURGL��3R]QDYDMX`L�RYDNDY�PRGHO�
PRJX`H�MH�GRQHWL�]QDaDMQH�]DNOMXaNH�R�RVRELQDPD�L
SRQD^DQMX�VLVWHPD�NRML�VX�]DVWXSOMHQL�X�KHPLML��IL]LFL�
ELRORJLML����=QDMX`L�GD��QD�RVQRYX�GUXJRJ�]DNRQD�WHU�
PRGLQDPLNH��L]RORYDQL�VLVWHPL��NDR�RYL�NRMH�VLPXOL�
UDMX�FHOXODUQL�DXWRPDWL��WHCH�SRYH`DQMX�HQWURSLMH
GROD]L�VH�QD�LGHMX�GD�&$�PRJX�SRVOXCLWL�L�NDR�JHQ�
HUDWRUL�VOXaDMQLK�EURMHYD��

&HOXODUQL�DXWRPDW� �:ROIUDP�������SUHGVWDYOMD
GLQDPLaNL�VLVWHP�SURPHQOMLY�X�YUHPHQVNRP�L�SURV�
WRUQRP�GRPHQX��ALQL�JD�PUHCD�RVQRYQLK�MHGLQLFD�¬
`HOLMD�X�Q�GLPHQ]LRQDOQRP�SURVWRUX��0UHCX�NDUDN�
WHUL^H�L�PH_XVREQD�SRYH]DQRVW�RVQRYQLK�MHGLQLFD�
.RQHNFLMD�MH�QDaLQ�QD�NRML�VX�`HOLMH�PH_X�VRERP
SRYH]DQH��@HOLMH�NRMH�VX�GLUHNWQR�SRYH]DQH�VD�GDWRP
`HOLMRP�MHVX�QMHQL�VXVHGL��.RG�XQLIRUPQLK�DXWRPDWD
VXVHGL�VX�GHILQLVDQL�QD�LVWL�QDaLQ�]D�VYH�̀ HOLMH�X�SURV�
WRUX��6YDND�`HOLMD�X�RGUH_HQRP�YUHPHQVNRP�WUH�
QXWNX�PRCH�LPDWL�MHGQR�RG�NRQDaQRJ�EURMD�VWDQMD�
6WDQMH�VYDNH�`HOLMH�X�YUHPHQX�VH�PHQMD�X�]DYLVQRVWL
RG�VWDQMD�QMHQLK�VXVHGD��3UDYLOR�SR�NRPH�VH�RGUH_XMH
VWDQMH�`HOLMH��X�WUHQXWNX�L��X�]DYLVQRVWL�RG�YUHGQRVWL
VWDQMD�RQLK�VD�NRMLPD�MH�SRYH]DQD��X�WUHQXWNX�L���
QD]LYD�VH�SUHQRVQD�IXQNFLMD��

&HOXODUQL�DXWRPDW�LPSOHPHQWLUDQ�QD�UDaXQDUX�
UHDOL]XMH�VH�WDNR�^WR�VH�SUL�VYDNRP�WDNWX�PHQMD�NRQ�
ILJXUDFLMD�&$��1DaLQ�QD�NRML�VH�PHQMD�NRQILJXUDFLMD

'DMDQD�'DQLORYL`���������9DOMHYR��$'5(6$�
XaHQLFD����UD]UHGD�9DOMHYVNH�JLPQD]LMH
0(1725��
?RU_H�1LMHPaHYL`��DSVROYHQW�(OHNWURWHKQLaNRJ
IDNXOWHWD�X�%HRJUDGX
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]DYLVL� RG� NDUDNWHULVWLND� DXWRPDWD�� NRQHNFLMH� L
SUHQRVQH� IXQNFLMH�

.DUDNWHULVWLNH�KDUGYHUD
&HOXODUQL�DXWRPDWL�VH�PRJX�VLPXOLUDWL�QD�SURFH�

VRUX�RS^WH�QDPHQH��=ERJ�RVRELQD�NRMH�SRVHGXMX�
)3*$��)LHOG�3URJUDPPDEOH�*DWH�$UUD\��aLSRYL�VX
SRJRGQLML�]D�LPSOHPHQWDFLMX�&$�

)3*$�aLSRYL�VDGUCH�YHOLNL�EURM�̀ HOLMD��PXOWLSOHN�
VHUD��ORJLaNLK�NROD��IOLS�IORSRYD�NDR�L�PRJX`QRVW�GD
VH�LVWL�SRYHCX�X�VORCHQX�FHOLQX��7R�VX�SURJUDPDELOQH
ORJLaNH�PUHCH�NRMH�VH�PRJX�NRQILJXULVDWL�WDNR�GD
VLPXOLUDMX� ELOR� NDNYX� HOHNWURQVNX�VKHPX�� =D�
KYDOMXMX`L�VWDOQRP�SRYH`DQMX�JXVWLQH�SDNRYDQMD�X]
LVWRYUHPHQL�SDG�FHQH��GDQDV�VH�VYH�YH`L�EURM�VLVWHPD
QD�aLSX�UHDOL]XMH�X�)3*$�WHKQRORJLML�

8�NRQNUHWQRP�VOXaDMX��SODQLUDQR�MH�GD�VH�LPSOH�
PHQWDFLMD�JHQHUDWRUD�VOXaDMQLK�EURMHYD�L]YU^L�QD�aLSX
6SDUWDQ��(��*UDGLYQL�HOHPHQWL�aLSD�VX�

¬ XOD]QR�L]OD]QL� EORN� ,2%� �,QSXW�2XWSXW
%ORFN�

¬ SURJUDPDELOQL�ORJLaNL�EORN�&/%��&RQILJXU�
DEOH�/RJLF�%ORFN�

¬ EORN�5$0
¬ PQRCDaL��'HGLFDWHG�0XOWLSOLHUV�
¬ EORN�]D�GLJLWDOQX�NRQWUROX�WDNWD�'&0��'LJL�

WDO�&ORFN�0DQDJHU�
0UHCD�SURJUDPDELOQLK�ORJLaNLK�EORNRYD�aLQL�RV�

QRYQL�GHR�aLSD��6KHPD�&/%�D�SULND]DQD�MH�QD�VOLFL
���8�RNYLUX�&/%�D�QDOD]H�VH�ORJLaNL�JHQHUDWRUL�IXQN�
FLMD��PHPRULMVNL�HOHPHQW��PXOWLSOHNVHUL��FDUU\�ORJLND�
L�DULWPHWLaND�NROD��2YL�HOHPHQWL�VH�PRJX�UD]OLaLWR
SRYH]DWL�L�SRGHVLWL�X�]DYLVQRVWL�RG�QDPHQH�EORND�
*HQHUDWRU�IXQNFLMD�LOL�/87��/RRN�8S�7DEOH��LPD
XORJX�GD�IRUPLUD�ELOR�NRMX�ORJLaNX�IXQNFLMX�VD
aHWYRURELWQLP�XOD]QLP�SRGDFLPD��2YX�QMHJRYX
NDUDNWHULVWLNX�ELWQR�MH�X]HWL�X�RE]LU�SUL�NRQILJXUL�
VDQMX�VDPRJ�aLSD�UDGL�RSWLPDOQH�LVNRUL^`HQRVWL�KDUG�
YHUVNLK�UHVXUVD��

9HOLND� SRJRGQRVW� UHDOL]DFLMH� XUH_DMD� QD
RYDNYRP�aLSX�MH�PRJX`QRVW�SDUDOHOQRJ�L]YU^DYDQMD
SURFHVD��=DSUDYR��SUL�VYDNRP�WDNWX��SURPHQD�VWDQMD
VYLK�`HOLMD�VH�YU^L�LVWRYUHPHQR��XNROLNR�MH�aLS�WDNR
NRQILJXULVDQ��0RJX`QRVW�SDUDOHOQRJ�L]YU^DYDQMD
SUHGVWDYOMD�YHOLNX�SUHGQRVW�MHU�SRYH`DYD�EU]LQX
XUH_DMD��

.RQILJXUDFLMD� aLSD� VH� YU^L� SRPR`X� NRGD
QDSLVDQRJ�X�QHNRP�RG�+'/��+DUGZDUH�'HVFULSWLRQ

/DQJXDJHV���8UH_DM�MH�RSLVDQ�9+'/��3HUU\������
NRGRP�NRULVWH`L�SUL�WRP�VRIWYHUVNL�DODW�;LOLQL[�
:HE3DFN��9+'/��9+6,&�KDUGZDUH�GHVFULSWLRQ�ODQ�
JXDJH��MH�MH]LN�]D�RSLVLYDQMH�KDUGYHUD��YLVRNRJ�QLYRD
NRML�VH�NRULVWL�]D�NRQILJXULVDQMH�HOHNWURQVNLK�NROD�

�3ULND]DQ�MH�GHR�9+'/�NRGD�NRML�RSLVXMH�NRQ�
ILJXUDFLMX�RVQRYQH�MHGLQLFH�&$�`HOLMH��'DW�MH�NRG
`HOLMH�]D�MHGQX�RG�PRJX`LK�SUHQRVQLK�IXQNFLMD��̀ HOLMD
MH�GHILQLVDQD�NDR�HQWLWHW��WM��PRGXODUQD�FHOLQD�VD
RGUH_HQRP�VWUXNWXURP�L�IXQNFLMRP��'HILQLVDQL�VX
XOD]QL�L�L]OD]QL�SRUWRYL�NDR�REDYH]DQ�GHR�RSLVD
VWUXNWXUH��6WUXNWXUD��NDR�L�SRQD^DQMH�HQWLWHWD�VX�GDOMH
REMD^QMHQL�X�GHOX�]D�RSLV�QMHJRYH�DUKLWHNWXUH��.RQN�
UHWQR��X�RYRP�GHOX�MH�RSLVDQD�SUHQRVQD�IXQNFLMD
`HOLMH��8OD]QL�VLJQDOL�&/.��VHW�L�UHVHW�SURPHQRP
YUHGQRVWL�XWLaX�GLUHNWQR�QD�VWDQMH�VDPH�`HOLMH��1ML�
KRY�XWLFDM�MH�GHILQLVDQ�X�RNYLUX�SURFHVD��SURFHVV
�&/.��VHW��UHVHW����1D�&/.�XOD]�GRYRGL�VH�VLJQDO
WDNWD��8]OD]QD�LYLFD�WDNWD�QD�&/.�XOD]X�RPRJX`DYD
SURPHQX�VWDQMD�`HOLMH��3URPHQD�VWDQMD�`HOLMH�]DYLVL
RG�UHVHW��VHW�L�FORFNBHQDEOH�XOD]QLK�VLJQDOD��6LJQDOL

6OLND����6KHPDWVNL�SULND]�&/%�NRPSRQHQWH�aLSD6SDUWDQ��(
)LJXUH����
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VHW�L�UHVHW�VH�NRULVWH�]D�XVSRVWDYOMDQMH�LQLFLMDOQRJ
VWDQMD��D�&/.�L�FORFNBHQDEOH�]D�JHQHULVDQMH�VWDQMD
`HOLMH�NRQWUROLVDQR�WDNWRP��.DGD�VH�DNWLYLUDMX��UHVHW
L�VHW�EORNLUDMX�IXQNFLRQLVDQMH�̀ HOLMH��6LJQDO�UHVHW�LPD
SULRULWHW�X�RGQRVX�QD�VHW��3UL�YUHGQRVWL�±�±��UHVHW�MH
DNWLYLUDQ��7DGD�MH�QD�L]OD]X�`HOLMH�YUHGQRVW�±�±��3UL
DNWLYQRP�VHW��D�LVNOMXaHQRP�UHVHW�XOD]X�L]OD]�`HOLMH
GRELMD�YUHGQRVW�±�±��8OD]QL�VLJQDO�NRML�WDNR_H�NRQ�
WUROL^H�L]OD]QR�VWDQMH�̀ HOLMH�MH�FORFNBHQDEOH��6DPR�SUL
YUHGQRVWL�±�±�RYRJ�XOD]D��D�NDGD�VX�LVNOMXaHQL�L�UHVHW
L�VHW��PRJX`H�MH�JHQHULVDWL�L]OD]QL�VLJQDO�QD�RVQRYX
SUHQRVQH�IXQNFLMH�XOD]QRJ�SRGDWND��

9HOLND�SRJRGQRVW�9+'/�D�MH�^WR�RPRJX`DYD
RSLV�SRQD^DQMD�PRGHOD��$EVWUDFW%HKDYLRXU�0RGHO�
LQJ���DOL�L�RSLV�VWUXNWXUH�PRGHOD��+DUGZDUH�6WUXFWXUH
0RGHOLQJ���^WR�LPSOLFLUD�VDPR�SRQD^DQMH��.RUL^`HQ
VRIWYHUVNL�DODW�RPRJX`DYD�UDaXQDUVNX�VLPXODFLMX
PRGHOD�NUHLUDQMHP�WHVWEHQFK�NRGD��8�WHVWEHQFK�NRGX
VH�GHILQL^X�XOD]QL�VLJQDOL�VLVWHPD��3RNUHWDQMHP�WHVW�
EHQFK�D�UDaXQDU�VLPXOLUD�SRQD^DQMH�VLVWHPD��1D�WDM

QDaLQ�VH�PRJX�SUDWLWL�L�DQDOL]LUDWL�SURPHQH�YUHGQRVWL
RGUH_HQLK�L]OD]D�X�VLVWHPX�

1DNRQ�YHULILNDFLMH�9+'/�NRGD��DODW�]D�VLQWH]X
WDM�NRG�SUHWYDUD�X�SULPLWLYQH�NRPSRQHQWH�NRUL^`HQRJ
)3*$�aLSD��3RWRP�VOHGL�IRUPLUDQMH�WRND�SRGDWDND�VD
RSLVRP�SULPLWLYQLK�NRPSRQHQWL�L�QMLKRYRJ�QDaLQD
SRYH]LYDQMD��NRML�VOXCL�]D�NRQILJXULVDQMH�aLSD�SR
]DGDWRP�9+'/�NRGX��

1DaLQ�QD�NRML�DODW�]D�VLQWH]X�L]QHWL�9+'/�NRG
`HOLMH�SUHYRGL�X�SULPLWLYQH�NRPSRQHQWH�SULND]DQ�MH
QD�VOLFL����6D�VOLNH�MH�XRaOMLYR�GD�VH�MHGQD�̀ HOLMD�LP�
SOHPHQWLUD�NRUL^`HQMHP�MHGQRJ�/87�D�L�MHGQRJ�IOLS�
IORSD�

3ULQFLS�UDGD�JHQHUDWRUD
*HQHUDWRU�VOXaDMQLK�EURMHYD�X�RYRP�VOXaDMX�UDGL

QD� SULQFLSX� aHWYRURVXVHGQRJ� DXWRPDWD� VD
DVLPHWULaQLP�NRQHNFLMDPD�
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AHWYRURVXVHGQL�VLVWHP�SRGUD]XPHYD�GD�MH�VYDND
`HOLMD�QD�RGUH_HQL�QDaLQ�SRYH]DQD�VD�aHWLUL�`HOLMH
NRMH�XVORYOMDYDMX�QMHQR�VWDQMH�X�VOHGH`RM�NRQILJX�
UDFLML��6XVHGVWYR�NRMH�EURML�aHWLUL�`HOLMH�RPRJX`DYD
YHRPD�SRJRGQX�LPSOHPHQWDFLMX�QD�KDUGYHUX�]ERJ
VDPH�DUKLWHNWXUH�NRUL^`HQRJ�aLSD�� 1DLPH��SUR�
JUDPDELOQL�EORN��&/%��VOLND����NRML�MH�RVQRYQD�MHG�
LQLFD�aLSD�VDGUCL�JHQHUDWRU�IXQNFLMH��/87���NRML
L]YU^DYD�IXQNFLMX�QD�RVQRYX�aHWLUL�XOD]QD�SRGDWND�
1D�WDM�QDaLQ�MH�MHGQD�̀ HOLMD�DXWRPDWD�LPSOHPHQWLUDQD
WDNR�GD�MHGQD�MHGLQLFD�SURJUDPDELOQRJ�EORND�VD�VYR�
MLP�/87�JHQHUDWRURP�YU^L�QMHQX�IXQNFLMX��.DGD�EL
`HOLMD�LPDOD�SHW�VXVHGD�ELOD�EL�LPSOHPHQWLUDQD�QD�GYD
/87�D�V�WLP�GD�EL�MHGDQ�RG�QMLK�ELR�QHSRWSXQR�LVN�
RUL^`HQ��7R�EL�]QDaDMQR�SRYH`DOR�EURM�]DX]HWLK�&/%�
RYD� NRUL^`HQRJ� aLSD� L� VPDQMLOR� PDNVLPDOQX
IUHNYHQFLMX�QD�NRMRM�aLS�VWDELOQR�UDGL�

.RQHNFLMD�SUHGVWDYOMD�QDaLQ�QD�NRML�VX�`HOLMH
XQXWDU�DXWRPDWD�SRYH]DQH�L�GHILQLVDQD�MH�QD�LVWL
QDaLQ�]D�VYDNX�`HOLMX��$XWRPDW�MH�SUHGVWDYOMHQ�QD
VOLFL����NDR�PDWULFD�QXPHULVDQLK�`HOLMD��2]QDaHQL
SUDYFL��QD�VOLFL����:�(��:HVW�(DVW��L�1�6��1RUWK�

6RXWK��VH�NRULVWH�UDGL�RSLVLYDQMD�NRQHNFLMH��`HOLMH�VD
NRMLPD�MH�RVWYDUHQD�NRQHNFLMD�VX�VXVHGL�GDWH�`HOLMH�
3R]LFLMH�VXVHGD�VH�R]QDaDYDMX�XGDOMHQR^`X�SR
SUDYFLPD�:�(��1�6�X�RGQRVX�QD�FHQWUDOQX�̀ HOLMX��1D
SULPHU�X�UHDOL]RYDQRP�JHQHUDWRUX�XVSRVWDYOMHQD�MH
NRQHNFLMD���1�:��F��1�(���6(���JGH�F�SUHGVWDYOMD
UHNXU]LYQX�YH]X��WM��`HOLMD�MH�VDPD�VHEL�VXVHG��3HULI�
HUQH�`HOLMH�NRULVWH�SHULRGLaQR�SRQDYOMDQMH�YUVWD�L
NRORQD�PDWULFH�SR�SUDYFLPD��:�(��1�6��SUL�NRQHN�
FLML�̂ WR�SRYH]DQRP�DXWRPDWX�GDMH�REOLN�WRUXVD��VOLND
�����1D�SULPHU�SHULIHUQD�`HOLMD���`H�ELWL�SRYH]DQD�VD
��������������

3UHQRVQD�IXQNFLMD�VLVWHPD�VH�GHILQL^H�QD�RVQRYX
LVWLQLWRQRVQH�WDEOLFH��3ULPHU�MH�SULND]DQ�QD�VOLFL���
2YD�WDEOLFD�UHJXOL^H�YUHGQRVW�L]OD]D�̀ HOLMH��WM��QMHQRJ
VWDQMD�X�QDUHGQRM�NRQILJXUDFLML��X�]DYLVQRVWL�RG�XOD]D
�WM��YUHGQRVWL�SUHWKRGQRJ�VWDQMD�VXVHGD���2]QDND�JHQ�
HUDWRUD�]DYLVL�RG�RYH�IXQNFLMH��2aLWD�VH�YUHGQRVW�EL�
QDUQRJ�EURMD�L]�WDEOLFH��]DWLP�VH�WDM�EURM�SUHWYRUL�X
GHNDGQL�NRML�SUHGVWDYOMD�R]QDNX�IXQNFLMH��3ULPHU�MH
SUHGVWDYOMHQ�QD�VOLFL��� ¬� R]QDND� DXWRPDWD� MH
&$�������

6OLND����
3ULND]�FHOXODUQRJ�DXWRPDWD�PDWULFRPQXPHULVDQLK�`HOLMD��3RYH]LYDQMHPSHULIHUQLK�`HOLMD�DXWRPDW�GRELMD�REOLNWRUXVD�
)LJXUH���

6OLND����5HDOL]DFLMD�MHGQH�`HOLMH�&$�SRPR`X�SULPLWLYQLK�NRPSRQHQWL�aLSD�6SDUWDQ��(
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.DNR�VYDND�`HOLMD�PRCH�LPDWL�GYH�YUHGQRVWL���
LOL����XOD]X�X�`HOLMX�PRCH�LPDWL����UD]OLaLWLK�YUHG�
QRVWL��=D�VYDNL�XOD]�SUHQRVQD�IXQNFLMD�GHILQL^H�MHGQX
RG�GYH�YUHGQRVWL����LOL���QD�L]OD]X�L]�̀ HOLMH��7R�]QDaL
GD�MH�PRJX`�EURM�SUHQRVQLK�IXQNFLMD�X�RYRP�VOXaDMX
�����.DNR�VYH�IXQNFLMH�QH�GDMX�]DGRYROMDYDMX`H
UH]XOWDWH��SRWUHEQR�MH�QD`L�RGJRYDUDMX`X��

7HVWLUDQMH�
2GJRYDUDMX`D�SUHQRVQD�IXQNFLMD�WUDCHQD�MH�HN�

VSHULPHQWDOQR��6WDWLVWLaNH�RVRELQH�JHQHUDWRUD�LVSLWL�
YDQH�VX�',(+$5'�EDWHULMRP�WHVWRYD��5H]XOWDWL
',(+$5'�WHVWD�VX�NRUL^`HQL�NDR�ILQDOQL�NULWHULMXP
LVSUDYQRVWL�JHQHUDWRUD��.DNR�',(+$5'�WHVWLUDQMH
WUDMH�WULGHVHWDN�VHNXQGL�QD�GRVWXSQLP�UDaXQDULPD��D
PRJX`LK�SUHQRVQLK�IXQNFLMD�LPD������WR�EL�RYDNYD
SURYHUD�WUDMDOD�GYDGHVHWDN�GDQD�DNWLYQRJ�WHVWLUDQMD�
,]�WRJ�UD]ORJD��ELOR�MH�SRWUHEQR�HOLPLQLVDWL�QHSR�
JRGQH�NDQGLGDWH�]D�IXQNFLMX�QD�QHNL�GUXJL��EUCL
QDaLQ��7R�MH�XUD_HQR�RGUH_LYDQMHP�HQWURSLMH�X]RUND�

.DNR�IXQNFLMD�NRMH�WUHED�SURYHULWL�LPD�YHRPD
PQRJR��QLMH�SUDNWLaQR�VYDNX�RG�QMLK�LPSOHPHQWLUDWL
QD�aLS��SD�]DWLP�RGDWOH�XaLWDYDWL�X]RUDN�EURMHYD��,]
WRJ�UD]ORJD�XUD_HQD�MH�VLPXODFLMD�XUH_DMD�X�SURJUDP�
VNRP�MH]LNX�&����6LPXODFLMD�MH�NRULVWLOD�]D�JHQHUL�
VDQMH�X]RUND�EURMHYD�]D�LVSLWLYDQMH�

1DNRQ�RGDELUD�]DGRYROMDYDMX`H�IXQNFLMH��9+'/
NRG�MH�LPSOHPHQWLUDQ�QD�6SDUWDQ��(�;&����6�(�
.RUL^`HQD�MH�UD]YRMQD�SORaD�;LOLQ[�6SDUWDQ��(
6WDUWHU�.LW��ZZZ�[OLQ[�FRP��

ALWDY�SURFHV�WHVWLUDQMD�SRQRYOMHQ�MH�QDG�SR�
GDFLPD�GRELMHQLP�VD�L]OD]D�LPSOHPHQWLUDQRJ�NROD�
(QWURSLMD

3RMDP�HQWURSLMH�MH�]DSUDYR�PDWHPDWLaNL�SRND]D�
WHOM�QHXUH_HQRVWL�VLVWHPD��%HOL`��������6DP�SRMDP
VOXaDMQRVWL�SRGUD]XPHYD�YLVRNX�QHXUH_HQRVW��RG�
QRVQR�VOXaDMQD�VHNYHQFD�EURMHYD�EL�WUHEDOR�GD�LPD
YHRPD�YLVRNX�HQWURSLMX��

)RUPXOD�]D�L]UDaXQDYDQMH�HQWURSLMH�VLVWHPD�MH
VOHGH`D�

6�=�−�∑�
L�=��

����−��
SL�ORJ��SL

�
���

SUL� aHPX� MH�SL�YHURYDWQR`D�SRQDYOMDQMD�EURMD�L�
/RJDULWDP�RG�QXOH�MH�GHILQLVDQ�NDR�QXOD�X�RYRP
VOXaDMX��(QWURSLMX�QD�RVQRYX�IRUPXOH�����MH�GHILQL�

VDR�QDXaQLN�.ORG�>HQRQ�L�WR�MH�W]Y��LQIRUPDFLRQD�LOL
>HQRQRYD�HQWURSLMD�

6HNYHQFD�VOXaDMQLK�EURMHYD�EL�WUHEDOR�GD�LPD
RGUH_HQX�UDVSRGHOX��8�NRQNUHWQRP�VOXaDMX�WR�MH�XQL�
IRUPQD�UDVSRGHOD��.DGD�VH�X�IRUPXOL�����SL�]DPHQH
WHRULMVNLP�YHURYDWQR`DPD�]D�NRQNUHWQX�UDVSRGHOX
GRELMD�VH�WHRULMVND�YUHGQRVW�HQWURSLMH��̂ WR�MH�HQWURSLMD
VHNYHQFH�EOLCD�WHRULMVNRM��YH`D�MH�L�YHURYDWQR`D�GD�MH
UDVSRGHOD�RGJRYDUDMX`D��3URJUDP�NRML�UDaXQD�HQ�
WURSLMX�QDSLVDQ�MH�X�SURJUDPVNRP�MH]LNX�&���

',(+$5'
$NR�VX�EURMHYL�XQLIRUPQR�UDVSRGHOMHQL��WM��MHG�

QDNR�]DVWXSOMHQL��QH�PRUD�]QDaLWL�GD�LVSXQMDYDMX�NULW�
HULMXPH�VOXaDMQRVWL��2QL�WDNR_H�QH�VPHMX�ELWL�X�ELOR
NDNYRM�PH_XVREQRM�NRUHODFLML��MHU�EL�WR�X�SULPHQL
GDOR�YHRPD�OR^H�UH]XOWDWH�

3URI��'CRUGC�0DUVDJOLD��)ORULGD�6WDWH�8QLYHU�
VLW\��� NUHLUDR� MH� ',(+$5'� EDWHULMX� WHVWRYD
�ZZZ�FVLV�KNX�KN�� NRMD� VD� YHOLNRP� VLJXUQR^`X
SRWYU_XMH�LOL�RSRYUJDYD�XVSH^QRVW�UDQGRP�VHNYHQFH�
6DVWRML�VH�L]����QH]DYLVQLK�VWDWLVWLaNLK�WHVWRYD��2YL
WHVWRYL�VH�]DVQLYDMX�QD�QHNLP�SR]QDWLP�WHRUHPHPD
L]�YHURYDWQR`H��SDUDGRNV�UR_HQGDQD��PDMPXQVND
WHRUHPD��YDULMDFLMH�NRFNDUVNLK�LJDUD������.DGD�VH
VSURYHGX�QDG�]DGDWLP�X]RUNRP��WUHEDOR�EL�GD�VH�GR�
ELMX�RGJRYDUDMX`H�YHURYDWQR`H�LOL�UDVSRGHOH��X�]DYLV�

6OLND����,VWLQLWRVQD�WDEOLFD�SUHQRVQH�IXQNFLMH�&$�3UHQRVQD�IXQNFLMD�SUHYR_HQMHP�L]�ELQDUQRJ�X�GHNDGQLVLVWHP�SUHGVWDYOMD�R]QDNX�DXWRPDWD
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QRVWL�RG�WHVWD��DNR�MH�VHNYHQFD�]DLVWD�VOXaDMQD��7HVW
YUD`D�W]Y��±S�YUHGQRVWL±�NRMH�VX�QD�LQWHUYDOX�������
$NR�MH�RGVWXSDQMH�UH]XOWDWD�RG�RaHNLYDQH�UDVSRGHOH
LOL�YHURYDWQR`H�YHOLNR��S�YUHGQRVWL�VX�MDNR�EOL]X���L
���S�!��������LOL�S�<���������L�WR�]QDaL�GD�MH�JHQ�
HUDWRU�SDR�WDM�WHVW��'D�EL�JHQHUDWRU�SUR^DR�',(�
+$5'� EDWHULMX� WHVWRYD�� PRUD� SUR`L� L� VYDNL
SRMHGLQDaDQ�WHVW��7HVW�]DKWHYD�X]RUDN�RG�EDU������
�������ELWQLK�EURMHYD��.DNR�VX�EURMHYL�X�NRQNUHW�
QRP�VOXaDMX����ELWQL��MHGQD�PDWULFD�JHQHUL^H�GYD����
ELWQD�EURMD��3UYL�aLQH�QHSDUQL�D�GUXJL�SDUQL�ELWRYL��
χ��WHVW�

3LUVRQRY�χ���KL�NYDGUDW��WHVW��0DOL^L`�������VH
NRULVWL�X�PDWHPDWLaNRM�VWDWLVWLFL�NDR�W]Y��WHVW�VDJODV�
QRVWL��7HVWRYL�VDJODVQRVWL�VOXCH�GD�EL�VH�SURYHULOD
RGUH_HQD�KLSRWH]D�NRMD�VH�RGQRVL�QD�UDVSRGHOX
X]RUND��+LSRWH]D�NRMD�VH�SURYHUDYD�RYDNYLP�WHVWRP
MH�XJODYQRP�QHSDUDPHWDUVND��RGQRVQR�RGQRVL�VH
VDPR�QD�SUHWSRVWDYNX�WLSD�UDVSRGHOH��*HQHULVDQL�VOX�
aDMQL�EURMHYL�WUHEDOR�EL�GD�EXGX�MHGQDNR�]DVWXSOMHQL�
WM��GD�UDVSRGHOD�JHQHULVDQRJ�X]RUND�EXGH�XQLIRUPQD�
7HVWRP�VH�SURYHUDYD�X�NROLNRM�PHUL�VH�UDVSRGHOD�GR�
ELMHQH�VHNYHQFH�VODCH�VD�SUHWSRVWDYOMHQRP��

3�)�;�� �)R�;��� ���¬�α�
SUL�aHPX�MH���¬�α�YHURYDWQR`D�GD�MH�KLSRWH]D�WDaQD
SUL�RGUH_HQLP�YUHGQRVWLPD�YHOLaLQH�χ��

9UHGQRVW�VWDWLVWLNH�χ��VH�X]LPD�X�RE]LU�NDR�PHUD
RGVWXSDQMD�HPSLULMVNH�RG�KLSRWHWLaNH�UDVSRGHOH�

χ��=��∑�
M�=��

U PM�−�IM
IM

SUL�aHPX�MH�IW�IUHNYHQFLMD�VYDNRJ�EURMD�L�L]�X]RUND
SR�KLSRWHWLaNRM�UDVSRGHOL��PL�WDNR_H�IUHNYHQFLMD
EURMD�L��DOL�HNVSHULPHQWDOQR�RGUH_HQD��2aLJOHGQR�MH
GD�MH�χ��QHND�YUVWD�PHUH�RGVWXSDQMD�HNVSHULPHQ�
WDOQH�IUHNYHQFLMH�RG�WHRULMVNH��SD�PDQMH�YUHGQRVWL
RYH�YHOLaLQH�LGX�X�SULORJ�KLSRWH]L��*UDQLFD�YHOLaLQH
χ��NRMD�QH�SURWLYUHaL�KLSRWH]L�VH�RGUH_XMH�QD�VOHGH`L
QDaLQ��,]�WDEOLFH�]D�χ��UDVSRGHOX�VH�RaLWD�EURM�ε�]D
NRML�YDCL��

3{χU�−�O�−�� �|�ε}� �α
L�NRML�]DYLVL�RG�YHOLaLQD�U�¬�O�¬���L�α���O�MH�EURM�QH�
SR]QDWLK�SDUDPHWDUD�SUHWSRVWDYOMHQH�UDVSRGHOH��SUL

XQLIRUPQRM�UDVSRGHOL�O� ����U�MH�EURM�UD]OLaLWLK�YUHG�
QRVWL�X�X]RUNX���7R�]QDaL�GD�MH�α�YHURYDWQR`D�SUL�
SDGDQMD�YHOLaLQH�χ��W]Y��NULWLaQRM�REODVWL�[ε���∞��
9HOLaLQD�α��SUDJ�]QDaDMQRVWL��VH�X]LPD�WDNR�GD�LPD
^WR�PDQMX�YUHGQRVW��NRQNUHWQR�α� ��������^WR�]QDaL
GD�X�VOXaDMX�GD�HNVSHULPHQWDOQD�YUHGQRVW�χ��SULSDGD
NULWLaQRM� REODVWL�� KLSRWH]D� VH� RGEDFXMH� MHU� MH
YHURYDWQR`D�]D�WR�MDNR�PDOD���������8�VXSURWQRP�
KLSRWH]D�VH�SULKYDWD�

5H]XOWDWL�WHVWLUDQMD
8]RUDN�]D�L]UDaXQDYDQMH�HQWURSLMH�aLQH�^HVQD�

HVWRELWQL�EURMHYL��3UYL�̂ HVQDHVWRELWQL�EURM�MH�GHILQLVDQ
RG�SUYH�GR�̂ HVQDHVWH�̀ HOLMH��6OHGH`L�VH�GRELMD�ELWVNLP
SRPHUDQMHP�XQXWDU�PDWULFH�]D�MHGQX�`HOLMX��'DNOH
VOHGH`L�EURM�X]RUND�MH�GHILQLVDQ�RG����GR�����`HOLMH�
D�SRVOHGQML�RG�����GR�����7R�MH�XNXSQR����EURMD�X
X]RUNX��.RULVWL�VH�WDNR_H�L�SUHWKRGQLK����JHQHUDFLMD
PDWULFH�GD�EL�VH�L]GYRMLOD�MR^����EURMD�X]RUND�
1DLPH��VYDND�SRMHGLQDaQD�`HOLMD�IRUPLUD�SR�MHGDQ
EURM�WDNR�^WR�QMHQLK����SUHWKRGQLK�VWDQMD�aLQL�SR
MHGDQ�ELW�WRJ�EURMD��=DWLP�VH�JHQHUL^H�QRYD�PDWULFD
NRMD�QD�LVWL�QDaLQ�GDMH���������������EURMHYD�X]RUND�

3UH� SRaHWQRJ� VWDQMD�&$� NRMH� VH� NRULVWL� X
L]UDaXQDYDQMX�HQWURSLMH��JHQHUL^H�VH����LWHUDFLMD����
]D�GRVWL]DQMH�VWDQMD�YLVRNH�HQWURSLMH�L����NRML�VH�NRU�
LVWH�]D�LQLFLMDOQR�L]UDaXQDYDQMH���8]RUDN�MH�NRPSOH�
WDQ�QDNRQ�MR^�����FLNOXVD��1D�WDM�QDaLQ��GRELMHQ�MH
X]RUDN�NRML�aLQL�XNXSQR����⋅���� �����EURMHYD��$NR
MH�VHNYHQFD�VOXaDMQD��WUHEDOR�EL�GD�VYL�EURMHYL�EXGX
MHGQDNR�]DVWXSOMHQL��.DNR�SRVWRML�PDNVLPDOQR����
^HVQDHVWRELWQLK�EURMHYD��LGHDOQR�EL�ELOR�GD�MH�VYDNL
]DVWXSOMHQ����������� ����SXWD��7R�EL�]QDaLOR�GD�MH
LGHDOQD�YHURYDWQR`D�SRQDYOMDQMD�VYDNRJ�EURMD������
$NR�VH�X�IRUPXOL�����]DPHQH�LGHDOQH�YUHGQRVWL
YHURYDWQR`H�]D�VYDNL�EURM���������GRELMD�VH�GD�MH
YUHGQRVW�HQWURSLMH�X�LGHDOQRP�VOXaDMX����

1D�NUDMX�MH�L]DEUDQR�����NDQGLGDWD�VD�QDMYL^RP
HQWURSLMRP�NRML�VX�GDOMH�SRGYUJQXWL�',(+$5'
WHVWRYLPD��2G�SUYLK�����IXQNFLMD�QDMYL^H�HQWURSLMH
VDPR�MH�QHNROLNR�SUR^OR�',(+$5'�EDWHULMX�WHVWRYD�
&$����&$����&$�����&$�����…�1LVX�VYL�X]RUFL
VD�QDMYL^LP�HQWURSLMDPD�SUR^OL�WHVW��DOL�NDNR�HQWURSLMD
RSDGD�NRQFHQWUDFLMD�RGJRYDUDMX`LK�JHQHUDWRUD�MH�VYH
PDQMD�

1D�VOLFL��$�SULND]DQD�MH�JUDILaND�LQWHUSUHWDFLMD
VHNYHQFH�VD�YLVRNRP��D�QD�VOLFL��%�VD�QLVNRP�HQ�

���• ��3(71,A.(�69(6.(��� '(2��,



WURSLMRP��3UYD�VHNYHQFD�MH�JHQHULVDQD�DXWRPDWRP
&$�������D�GUXJD�DXWRPDWRP�&$�������8�VYDNRM
YUVWL�MH�SUHGVWDYOMHQ�SR�MHGDQ����ELWQL�JHQHULVDQ�EURM
X�ELQDUQRP�EURMHYQRP�VLVWHPX��WDNR�GD�FUQD�WDaND
SUHGVWDYOMD����D�EHOD����1D�WDM�QDaLQ�MH�SULND]DQR
SUYLK�����EURMHYD��

5H]XOWDWL�',(+$5'�EDWHULMH�WHVWRYD�WDNR_H�VH
PRJX�SULND]DWL�JUDILaNL�¬�XFUWDYDQMHP�S�YUHGQRVWL�QD

EURMQX�RVX��6YDNL�RG����WHVWRYD�YUD`D�YL^H�S�YUHG�
QRVWL��*UDILaNL�SULND]�UH]XOWDWD�]D�VHNYHQFX�NRMD�SUR�
OD]L�',(+$5'�WHVWLUDQMH�MH�GDW�QD�VOLFL��$��D�]D
VHNYHQFX�NRMD�QH�SUROD]L�QD�VOLFL��%��6LYRP�ERMRP
R]QDaHQL�VX�WHVWRYL�QD�NRMLPD�JHQHUDWRU�VOXaDMQLK
EURMHYD�QLMH�SUR^DR�

6OLND����
*UDILaND�LQWHUSUHWDFLMD�VHNYHQFHEURMHYD�JHQHULVDQH�DXWRPDWRP&$������YLVRNH�HQWURSLMH��$�DXWRPDWRP�&$������QLVNH�HQWURSLMH�%�
)LJXUH����

6OLND����*UDILaND�LQWHUSUHWDFLMD�VHNYHQFH�EURMHYD�JHQHULVDQH�DXWRPDWRP�&$������QLVNH�HQWURSLMH��$��L�DXWRPDWRP&$������NRMD�QH�SUROD]L�WHVWLUDQMH��%�

)LJXUH����
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1DG�OLVWDPD�EURMHYD�JHQHUDWRUD�NRML�VX�SUR^OL�GR
VDGD�SRPHQXWD�WHVWLUDQMD��XUD_HQ�MH�L�χ��WHVW��NDR
MHGDQ�RG�VWDQGDUGQLK�WHVWRYD�VDJODVQRVWL��8�NRQNUHW�
QRP�WHVWLUDQMX��X]HW�MH�SUDJ�]QDaDMQRVWL�α� ������
GRN�MH�WDEOLaQD�YUHGQRVW�ε� ��������5H]XOWDWL�VYLK
WHVWLUDQMD�JHQHUDWRUD�LPDMX�GREUH�UH]XOWDWH��RGQRVQR
YUHGQRVWL�χ��NRMH�VX�PDQMH�RG�ε��'RELMHQH�YUHGQRVWL
χ��X�QHNLP�VOXaDMHYLPD�VX�

&$����χ�� ������
&$�����χ�� ������
&$����χ�� ������
.RPELQRYDQ�&$�������������������χ�� �������

'LVNXVLMD
,VSUDYQRVW�VLPXODFLMH�9+'/�NRGD�JHQHUDWRUD�MH

SRWYU_HQD�NUHLUDQLP�WHVWEHQFK�IDMORP��1DNRQ�WRJD
XUH_DM�MH�LPSOHPHQWLUDQ�QD�)3*$�NROR�;LOLQ[�)3*$
6SDUWDQ��(��5H]XODWL�&�VLPXODFLMH�L�L]OD]�VD�aLSD�VH
SRNODSDMX��

2VLP�L]ERUD�IXQNFLMH�L�QDaLQ�SRYH]LYDQMD�XWLaH
QD�YUHGQRYDQMH�JHQHUDWRUD��WM��QH�PRCH�ELOR�NRMD
NRQHNFLMD� ELWL� NOMXa� ]D� JHQHULVDQMH� NYDOLWHWQH
VHNYHQFH�SVHXGRVOXaDMQLK�EURMHYD��(NVSHULPHQWDOQR
MH�XWYU_HQR�GD�QLMHGQD�RG�MHGQRVWDYQLK�VLPHWULaQLK
NRQHNFLMD�NRMH�VX�WHVWLUDQH�QH�SUROD]L�',(+$5'�WHVW
�QSU���1��F��:��(����5HNXU]LYQD�YH]D��F��]QDaDMQR
GRSULQRVL�QHXUH_HQRVWL�VLVWHPD��

0DNVLPDOQD�IUHNYHQFLMD�JHQHUDWRUD�QD�aLSX�MH
RNR����0+]��̂ WR�MH��X]LPDMX`L�X�RE]LU�NDUDNWHULVWLNH
6SDUWDQ��(�aLSD��YHRPD�YLVRND�YUHGQRVW��*ODYQL
UD]ORJ�]D�RYDNDY�UH]XOWDW�MH�MHGQRVWDYQD�LPSOHPHQ�
WDFLMD�VDPH�`HOLMH�&$��MHU�NULWLaQD�SXWDQMD�VLJQDOD�X
VLVWHPX�SUROD]L�NUR]�VDPR�MHGDQ�/87�HOHPHQW�
0H_XWLP�EU]LQD�LSDN�]DYLVL�RG�GLQDPLaNLK�RVRELQD
VLVWHPD�� 5HDOL]DFLMD� NRPSOHNVQLK� NRQHNFLMD
SURX]URNXMH�VPDQMHQMH�PDNVLPDOQH�IUHNYHQFLMH
VLVWHPD��'D�EL�VH�SURYHULOR�NROLNR�RYDM�IDNWRU�XWLaH
QD�EU]LQX�VLVWHPD�SRWUHEQR�MH�LPSOHPHQWLUDWL�L�WHVWL�
UDWL�QHNROLNR�&$�VD�UD]OLaLWLP�NRQHNFLMDPD�

3UL�JHQHULVDQMX�EURMHYD��LVSLWDQ�MH�L�±NRPELQRYDQ
JHQHUDWRU±��8]HWH�VX�UDQGRP�OLVWH�aHWLUL�JHQHUDWRUD
NRMD�SUROD]H�',(+$5'�WHVW��&$����&$����&$���
&$������)RUPLUDQD�MH�QRYD�OLVWD�X�NRMX�VH�SHUL�
RGLaQR�XSLVXMH�SR�MHGDQ�EURM�L]�VYDNH�RG�RYH�aHWLUL
OLVWH��,VSRVWDYLOR�VH�GD�L�RYDNR�JHQHULVDQD�VHNYHQFD
EURMHYD�SUROD]L�',(+$5'��,PSOHPHQWLUDQMHP�VYD
aHWLUL�JHQHUDWRUD�QD�aLS��SUL�MHGQRP�WDNWX�EL�VH�GRELOD

aHWLUL�EURMD�VHNYHQFH��7R�QDUDYQR�SRYH`DYD�EU]LQX
JHQHULVDQMD�aHWLUL�SXWD��

8�WDEHOL���SULND]DQR�MH�QHNROLNR�SDUDPHWDUD�SR
NRMLPD�VH�JHQHUDWRU�PRCH�XSRUHGLWL�VD�UDQGRP�ELE�
OLRWHNDPD�&���L�0$7/$%��WHVWLUDQLP�QD�UDaXQDUX
$WKORQ����������*HQHUDWRU�LPD�]QDWQR�YH`X�SUHGQRVW
X�SRJOHGX�EU]LQH�JHQHULVDQMD��D�]D�QLMDQVX�MH�EROML�L�X
SRJOHGX�YUHGQRVWL�χ��WHVWD��&���ELEOLRWHND�QLMH�PRJOD
ELWL�WHVWLUDQD�',(+$5'�WHVWRP�MHU�JHQHUL^H����ELWQH
EURMHYH��GRN�',(+$5'�]DKWHYD����ELWQH�

7DEHOD����3ULND]�NDUDNWHULVWLND�SVHXGRVOXaDMQLK
JHQHUDWRUD�

',(+$5' 9UHPH�JHQHULVDQMD
MHGQRJ
EURMD��PV�

χ��ε� �������

&�� ¬ ���� �����
0DWODE � ���� �����
&$��� � ����� �����
.RPELQRYDQ&$ � ����� �����

>WR�VH�WLaH�SHULRGD�JHQHUDWRUD��X�GRVDGD^QMLP
LVSLWLYDQMLPD�QLMH�RGUH_HQ��7HRULMVNL�EL�PDNVLPDOQR
PRJDR�ELWL������.DGD�EL�VH�SRQRYLOD�LQLFLMDOQD�YUHG�
QRVW��FHOD�VHNYHQFD�EL�ELOD�SRQRYOMHQD��ALQMHQLFD�GD
L]GYRMHQL�JHQHUDWRUL�LPDMX�HQWURSLMX�EOLVNX�WHRULMVNRM
YUHGQRVWL��NDR�L�GD�SUROD]H�',(+$5'�WHVW��LPSOL�
FLUD�GD�LP�MH�L�SHULRG�YHRPD�YHOLNL��(NVSHULPHQWDO�
QR�QLMH�GRND]DQR��DOL�SRVWRML�WHRULMVND�RSDVQRVW
VNUD`LYDQMD�SHULRGD��RGQRVQR�XSDGDQMD�X�SHWOMX��0RJX�
`H�MH�GD�YL^H�NRQILJXUDFLMD�&$�JHQHUL^H�LVWX�PDWULFX�
'DNOH��SRVWRML�PRJX`QRVW�GD�VH�QHNL�RG�EURMHYD�L]�VHN�
YHQFH�SRQRYL�SUH�LQLFLMDOQH�YUHGQRVWL��7R�EL�]QDaLOR�GD
VH�VHNYHQFD�SHULRGLaQR�SRQDYOMD�RG�SUYRJ�SRQRYOMHQRJ
EURMD�X�QL]X��aLPH�MH�SHULRG�VNUD`HQ��

=DNOMXaDN
*HQHUDWRU�VOXaDMQLK�EURMHYD�SUHGVWDYOMHQ�X
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