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7�UHJLRQ�MH�JODYQL�GHR�VLVWHPD�LQILFLUDQMD�ELOMQLK�̀ HOLMD��3R]QDW�MH�NDR
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DXNVLQVNLK�L�FLWRNLQLQVNLK�JHQD�RPRJX`DYDMX�LQILFLUDQLP�ELOMQLP�`HOLMDPD
GD�VH�XPQRCDYDMX�LQ�YLWUR�L�EH]�SULVXVWYD�RGJRYDUDMX`LK�ELOMQLK�KRUPRQD
X�SRGOR]L�]D�JDMHQMH��=D�VDPX�EDNWHULMX�QDMYDCQLML�VX�JHQL�]D�VLQWH]X�RSLQD
NRML�`H�REH]EHGLWL�L]YRU�HQHUJLMH�]D�EDNWHULMX�X�YLGX�QHNH�YUVWH�RSLQD�

5HJLRQ�YLUXOHQFLMH��9,5��LPD�XORJX�SULOLNRP�LQILFLUDQMD�ELOMQH�`HOLMH
L�SULOLNRP�LQNRUSRULUDQMD�7�'1.�X�KURPR]RPDOQX�'1.�ELOMNH��=DKYDOMX�
MX`L�SURGXNWLPD�9LU�JHQD�DJUREDNWHULMD�MH�X�VWDQMX�GD�SUHCLYL�X�RGEUDPEH�
QLP�ELOMQLP�VHNUHWLPD��7DNR_H��SURGXNWL�QHNLK�RG�9LU�JHQD�RPRJX`DYDMX
VWYDUDQMH�SRUH�X�]LGX�ELOMQH�`HOLMH�NUR]�NRMX�`H�7�'1.�SUR`L��NDR�L�LQNR�
USRULUDQMH�7�'1.�X�ELOMQX�'1.�

3URGXNWL�JHQD�]D�NDWDEROL]DP�RSLQD�RPRJX`DYDMX�EDNWHULMVNRM�`HOLML
GD�NRULVWL�NDR�KUDQX�RSLQVND�MHGLQMHQMD�NRMD�VH�VLQWHWL^X�X�LQILFLUDQRM�ELOMFL�
5HJLRQ�NRQMXJDFLMH��&21�UHJLRQ��LPD�XORJX�]D�YUHPH�NRQMXJDFLMH�EDN�
WHULMH�L�X�QMHPX�VH�]DSUDYR�QDOD]H�JHQL�NRML�UXNRYRGH�RYLP�SURFHVRP�
5HSOLNDWRU�MH�UHJLRQ�NRML�X�NRPH�VX�VPHWHQL�JHQL�]D�VLQWH]X�SURWHLQD�NRML

RPRJX`DYDMX�UHSOLNDFLMX�GYRVWUXNRJ�'1.�KHOLNVD�SOD]PLGD�
.DGD�GR_H�GR�PHKDQLaNH�SRYUHGH�ELOMNH��`HOLMH�RNR�SRYUH_HQRJ�PH�

VWD��X�FLOMX�RGEUDQH�RG�VSROMQLK�IDNWRUD�OXaH�DFHWRVLULQJRQ�L�KLGURNVL�DFH�
WRVLULQJRQ��SRVHEQH�VXSVWDQFH�NRMH�QD�DJUREDNWHULMH�GHOXMX�NDR�DWUDNWDQWL�
2YR�DNWLYLUD�YLUXOHQWQL�UHJLRQ�DJUREDNWHULMDOQRJ�SOD]PLGD�aLML�SURGXNWL
RPRJX`DYDMX�LVHFDQMH��SUHQRV�L�XJUDGQMX�7�'1.�X�KURPR]RPDOQX�'1.
ELOMQH�`HOLMH�GRPD`LQD�WR�]DSUDYR�L�SUHGVWDYOMD�PHKDQL]DP�LQIHNFLMH�ELOMD�
ND��7�'1.�NRMD�VH�VWDELOQR�YH]DOD�X�KURPR]RPDOQRM�'1.�SRaLQMH�GD�IXQ�
NFLRQL^H�NDR�QMHQ�GHR��@HOLMH�NRMH�VX�]DUDCHQH�SRaLQMX�GD�VH�XEU]DQR�GHOH
L�VWYDUDMX�WXPRU�QD�RVQRYX�DNWLYDFLMH�DXNVLQVNLK�L�FLWRNLQLQVNLK�JHQD�

.RQMXJDFLMD�MH�WUDQVIHU�'1.�SXWHP�GLUHNWQRJ�NRQWDNWD�`HOLMD�NRML�VH
QDMaH`H�MDYOMD�NRG�JUDP�QHJDWLYQLK�EDNWHULMD�L�SUHGVWDYOMD�UD]PHQX�JHQH�
WLaNRJ�PDWHULMDOD��ELOR�KURPR]RPDOQH�LOL�SOD]PLGQH�'1.��X�EDNWHULMD��8V�
WDQRYOMHQR�MH�GD�VH�SXWHP�NRQMXJDFLMH�QDMaH`H�UD]PHQMXMX�SOD]PLGL��aDN�L
L]PH_X�UD]OLaLWLK�YUVWD�EDNWHULMD�
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%DNWHULMVND�NRQMXJDFLMD�MH�MHGQRVPHUDQ�SURFHV��NRG�NRJD�VH�UD]OLNXMX

GYD�WLSD�EDNWHULMD��GRQRUVNH��)���L�UHFLSLMHQWQH��)¬���'RQRUVNH�`HOLMH�SRVH�

GXMX�SOD]PLGH�QD�NRMLPD�VH�QDOD]H�JHQL��WUD�JHQL��]D�VLQWH]X�YLH�SURWHLQD�

=DKYDOMXMX`L�RYRM�RVRELQL�GRQRUVNH�EDNWHULMH�PRJX�GD�RIRUPH�SRVHEQH�RU�

JDQHOH�W]Y��VHNVXDOQH�SLOLH��NRMH�RPRJX`DYDMX�VWYDUDQMH�SURWHLQVNRJ�PRVWD

PH_X�`HOLMDPD��.UR]�WDM�PRVW�PRJX�GD�SUROD]H�PROHNXOL�YDQKURPR]RPVNH

'1.�WM��SOD]PLGL�
.DGD�GYH�EDNWHULMH�GR_X�X�NRQWDNW�GROD]L�GR�LQWHUDNFLMH�L]PH_X�SLOXVD

L�PHPEUDQH�UHFLSLMHQWD��6WLPXOLVDQ�RYLPH�SLOXV�VH�NUH`H�ND�XQXWUD^QMRVWL

`HOLMH�SRYODaH`L�]D�VRERP�UHFLSLMHQWRYX�PHPEUDQX�WLPH�VWYDUDMX`L�PRVW

NUR]�NRML�SUROD]H�SOD]PLGL��3R�SURODVNX�SOD]PLGD�GROD]L�GR�SXFDQMD�PRVWD

L�`HOLMH�VH�UD]GYDMDMX��3RVOHGLFD�YHOLaLQH�DJUREDWHULMVNLK�SOD]PLGD�MH�RWHCD�

QD�NRQMXJDFLMD�L�WUDQVIHU�SOD]PLGD�L]�MHGQH�X�GUXJX�EDNWHULMX�
.RQMXJDWLYQL�WUDQVIHU�SOD]PLGD�VH�REDYOMD�UHSOLNDWLYQR��SUL�aHPX�VH

QD�NUDMX�SURFHVD�L�X�GRQRUX�L�UHFLSLMHQWX�GRELMDMX�NRSLMH�SOD]PLGD�NRMH�VH

VDVWRMH�L]�MHGQRJ�VWDURJ�L�MHGQRJ�QRYRVLQWHWLVDQRJ�ODQFD�

8�RYRP�UDGX�LVSLWLYDQR�MH�GD�OL�MH�NRQMXJDFLMRP�PRJX`D�UD]PHQD�YH�

OLNLK�SOD]PLGD�L]PH_X�RGDEUDQLK�VRMHYD�DJUREDNWHULMD�$��WXPHIDFLHQV�L�$�

UKL]RJHQHV�L�QMLKRYD�NRHJ]LVWHQFLMD�X�MHGQRM�`HOLML��

0DWHULMDO�L�PHWRGH�

%DNWHULMVNL�VRMHYL

8�UDGX�VX�NRUL^`HQD�GYD�VRMD�$��WXPHIDFLHQV�L�MHGDQ�VRM�$��UKL]RJHQHV

NRML�VX�RWSRUQL�QD�UD]OLaLWH�YUVWH�DQWLELRWLND�

+UDQOMLYH�SRGORJH�

2VQRYQH�
¬ /%�PHGLMXP��WULSWRQ�¬�����HNVWUDW�NYDVFD�¬�������1D&O�¬�����
¬ /$�PHGLMXP��/%�PHGLMXP������DJDUD
¬ <(%�PHGLMXP��WHaQL���SHSWRQ�¬�������PHVQL�HNVWUDNW�¬�������HN�

VWUDW�NYDVFD�¬�������VDKDUR]D�¬�������0J62��×���+���¬������

¬ <(%�PHGLMXP�aYUVWL��<(%�WHaQL�PHGLMXP������DJDUD

6HOHNWLYQH�
.DR�VHOHNWLYQH�SRGORJH�NRUL^`HQH�VX�RVQRYQH�KUDQOMLYH�SRGORJH�NR�

MLPD�MH�GRGDWR����PJ�/�QHRPLFLQD�L����PJ�/�VWUHSWRPLFLQD�
 

0HWRGH�VWHULOL]DFLMH

6WHULOL]DFLMD�SRVX_D�YU^HQD�MH�X�DXWRNODYX�QD����~&�L�����EDUD�X�SH�

ULRGX�RG���aDVD��6WHULOL]DFLMD�KUDQMLYLK�SRGORJD�YU^HQD�MH�X�DXWRNODYX�QD

���~&�L�����EDUD�X�SHULRGX�RG����PLQ��6WHULOL]DFLMD�UDVWYRUD�DQWLELRWLND�YU�
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^HQD�MH�SRPR`X�PHPEUDQVNRJ�ILOWHUD�VD�GLMDPHWURP�SRUD�RG�����µP��6WH�
ULOL]DFLMD�LQVWUXPHQDWD�MH�YU^HQD�LVNXYDYDQMHP����PLQ�

0HWRGD�NRQMXJDFLMH�

=D�RYDM�SRVWXSDN�MH�NRUL^`HQD�L]PHQMHQD�PHWRGD�SR�+RR\NDDV�X
��������6YL�EDNWHULMVNL�VRMHYL�VX�]DVD_HQL�QD�WHaQX�<(%�L�/$�SRGORJX��

���.XOWXUH�VX�RVWDYOMHQH�GD�VH�LQNXELUDMX�WRNRP�QR`L�����K��QD���~&�

���,]PHUHQH�VX�2'��2SWLFDO�GHQVLW\��YUHGQRVWL�]D�����QP�SUHNR�
QR`QLK�NXOWXUD�QD�VSHNWURIRWRPHWUX��SUL�aHPX�VX�GRELMHQL�UH]XOWDWL
GDWL�QD�VOLFL���

���2GJRYDUDMX`H�]DSUHPLQH�SUHNRQR`QLK�NXOWXUD�$��UKL]RJHQHV
$�0��*86�L�$��WXPHIDFLHQV�/%$������NDR�L�$��UKL]RJHQHV
$�0��*86�L�$��WXPHIDFLHQV�/%$�����S%L����SRPH^DQH�VX�X]
GRGDYDQMH�VYHCHJ�/$�LOL�<(%�PHGLMXPD�GD�EL�2'�YUHGQRVW
VYDNRJ�VRMD�X�VPH^L�ELOD�SRGH^HQD�GR������

���6XVSHQ]LMH�VX�RVWDYOMHQH�GD�VH�WRNRP�QR`L�����aDVRYD��LQNXELUDMX�

���2G�SUHNRQR`QLK�NXOWXUD�X]HWR�MH�SR���P/�L�SURILOWULUDQR�NUR]�PHP�

EUDQVNL�ILOWHU�GLMDPHWUD�SRUD�RG�����µP��

���0HPEUDQVNL�ILOWHU�VD�DJUREDNWHULMDPD�MH�SRVWDYOMHQ�QD�RGJRYDUDMX�
`X��/$�LOL�<(%��aYUVWX�KUDQMLYX�SRGORJX�L�RVWDYOMHQ�GD�VH�LQNXELUD
���aDVRYD�

���3RVOH�LQNXEDFLMH�ILOWHU�MH�SUHEDaHQ�X����P/�IL]LROR^NRJ�UDVWYRUD�
JGH�VH�QMHJRYLP�VQDCQLP�PX`NDQMHP�GRELOD�EDNWHULMVND�VXVSHQ]LMD�

���2G�GRELMHQLK�VXVSHQ]LMD�X]HWR�MH�SR���������LOL�����µ/�L�]DVHMDQR
QD�RGJRYDUDMX`H�VHOHNWLYQH�SRGORJH�

���.XOWXUH�VX�RVWDYOMHQH�GD�VH�UD]YLMDMX�L�SUD`HQ�MH�QMLKRY�UD]YRM�

5H]XOWDWL�

3RVOH�SUHNRQR`QH�LQNXEDFLMH�����VDWL��QD�VHOHNWLYQLP�SRGORJDPD�NRMH
VX�ELOH�]DVHMDQH�VXVSHQ]LMRP�$��UKL]RJHQHV�$�0��*86�L�$��WXPHIDFLHQV
/%$�����S%L����UD]YLOH�VX�VH�NRORQLMH��%URM�NRORQLMD�MH�SUHPD^LR�VYD
RaHNLYDQMD�L�ELOR�MH�QHPRJX`H�L]EURMDWL�LK�MHU�VX�VH�UD]UDVWDQMHP�VSRMLOH��

.DR�NRQWUDVW�RYRPH�QD�VHOHNWLYQLP�SRGORJDPD�NRMH�VX�ELOH�]DVHMDQH
VXVSHQ]LMRP�$��UKL]RJHQHV�$�0��*86�L�$��WXPHIDFLHQV�/%$�����QLMH
GR^OR�GR�SRMDYH�NRORQLMD�SRVOH�SUHNRQR`QH�LQNXEDFLMH��1DNRQ����aDVD�RG
SRaHWND�LQNXEDFLMH��X�3HWUL�NXWLML�VD�<(%�SRGORJRP�NRMD�MH�ELOD�]DVHMDQD

VD�����µ/�EDNWHULMVNH�VXVSHQ]LMH�$��UKL]RJHQHV�$�0��*86�L�$��WXPHID�

FLHQV�/%$������MDYLOD�VH�MHGQD�NRORQLMD��
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'LVNXVLMD

3OD]PLGL�S5L$�0���L�S$/������NRMH�SRVHGXMX�NRUL^`HQL�VRMHYL�DJUR�
EDNWHULMD��SULSDGDMX�JUXSL�YHOLNLK�SOD]PLGD�]D�NRMH�MH�VSHFLILaQR�GD�LPDMX
PDOL�EURM�NRSLMD�SR�`HOLML��6WRJD�MH�LQWHUHVDQWQR�ELOR�XVWDQRYLWL�GD�OL�MH�PR�
JX`D�QMLKRYD�NRHJ]LVWHQFLMD�X�LVWRM�EDNWHULMVNRM�`HOLML��8NROLNR�MHVWH��X
WUDQVIRUPDFLML�ELOMDND�ELOR�EL�PRJX`H�NRULVWLWL�WUDQVNRQMXJDQWH�VD�RED�SOD�
]PLGD��JGH�EL�VYDNL�SOD]PLG�SRVHGRYDR�7�'1.�VD�UD]OLaLWLP�JHQVNLP�NRQ�
VWUXNWLPD��2E]LURP�GD�SOD]PLG�S5L$�0���QRVL�JHQ�RWSRUQRVWL�QD
QHRPLFLQ��D�S$/�����QD�VWUHSWRPLFLQ��SRWHQFLMDOQL�WUDQVNRQMXJDQWL�SRND]�
LYDOL�EL�RWSRUQRVW�SUHPD�RED�DQWLELRWLND�

'RELMHQL�UH]XOWDWL�]D�NRQMXJDFLRQX�UD]PHQX�SOD]PLGD�$��UKL]RJHQHV
$�0��*86�L�$��WXPHIDFLHQV�/%$�����S%L����ELOL�VX�GRQHNOH�QHRaHNL�
YDQL��3RVWDYLOR�VH�SLWDQMH�GD�OL�VX�VYH�GRELMHQH�NRORQLMH�WUDQVNRQMXJDQWL�L
XNROLNR�QLVX��NDNR�MH�PRJX`�QMLKRY�UD]YLWDN�QD�VHOHNWLYQRM�SRGOR]L�
5H^HQMH�SURLVWLaH�L]�aLQMHQLFH�GD�VRM�$��WXPHIDFLHQV�/%$�����S%L���
SRUHG�YHOLNRJ�SOD]PLGD�S$/�����SRVHGXMH�L�S%L����NRML�QRVL�QSW�,,�JHQ�
aLML�SURGXNW�UD]JUD_XMH�L�NDQDPLFLQ�L�QHRPLFLQ��%DNWHULMVNH�NRORQLMH�NRMH
VX�VH�SRMDYLOH�QD�VHOHNWLYQRM�SRGOR]L�VD�QHRPLFLQRP�L�VWUHSWRPLFLQRP
YHURYDWQR�VX�$��WXPHIDFLHQV�/%$�����S%L�����PDGD�SRVWRML�YHURYDWQR`D
GD�VX�VH�MDYLOL�L�WUDQVNRQMXJDQWL��8�RYRP�VOXaDMX�SRGMHGQDNR�XVSH^QR�VX
VH�SRND]DOH�REH�SRGORJH�

'RELMHQL�NRORQLMH�NRMH�VX�VH�UD]YLOH�QD�<(%�SRGOR]L�SUL�NRUL^`HQMX
VRMHYD�$��UKL]RJHQHV�$�0��*86�L�$��WXPHIDFLHQV�/%$�����XND]XMH�QD
WR�GD�MH�NRQMXJDFLMD�XVSHOD��RGQRVQR�GD�VX�VH�SRMDYLOL�WUDQVNRQMXJDQWL�RW�
SRUQL�QD�RED�DQWLELRWLND��7DNR_H�VH�SRND]DOR�GD�MH�]D�RYDM�HNVSHULPHQW
HILNDVQLMH�NRULVWLWL�<(%�QHJR�/$�SRGORJX�

6OLND���
2'�YUHGQRVWL
SUHNRQR`QLK�NXOWXUD
EDNWHULMD�
���$��UKL]RJHQHV
$�0��*86�

���$��WXPHIDFLHQV
/%$�����

���$��WXPHIDFLHQV
/%$�������S%L����

)LJXUH���
2'�YDOXHV�RI
RYHUQLJKW�FXOWXUH
LQFXEDWLRQ�
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0HWRGD�NRMRP�MH�UD_HQ�HNVSHULPHQW�MH�ELOD�XVSH^QD�DOL�MH�]DSDCHQ
UD]YLWDN�PDORJ�EURMD�NRORQLMD��L�WR�WHN�NDGD�MH�����µ/�EDNWHULMVNH�VXV�
SHQ]LMH�]DVHMDQR�QD�VHOHNWLYQX�SRGORJX��GRN�VH�SR�]DVHMDYDQMX�PHWRGRP
SUHGYL_HQLK�NROLaLQD�VXVSHQ]LMH��NRORQLMH�QLVX�UD]YLOH��2YR�XND]XMH�QD�PDOL
EURM�VOXaDMHYD�XVSH^QRJ�WUDQVIHUD�YHOLNLK�SOD]PLGD�SXWHP�NRQMXJDFLMH��

=DNOMXaDN

'RELMHQL�UH]XOWDWL�XND]XMX�QD�SRVWRMDQMH�WUDQVNRQMXJDQDWD��0RJX`L
WUDQVNRQMXJDQDWL�NRML�VX�RWSRUQL�QD�NRUL^`HQH�DQWLELRWLNH�XND]XMX�QD
VSRVREQRVW�DJUREDNWHULMD�GD�UD]PHQMXMX�VYRMH�SOD]PLGH�SXWHP�NRQMXJDFLMH�

8�FLOMX�RWNODQMDQMD�L�QDMPDQMH�VXPQMH�SR�SLWDQMX�SRVWRMDQMD�WUDQVNRQ�
MXJDQDWD�SRWUHEQR�MH�VSURYHVWL�GDOMD�LVWUDCLYDQMD��NRMD�EL�XNOMXaLOD�PHWRGH
PROHNXODUQH�ELRORJLMH�WM��L]RODFLMX�L�NDUDNWHUL]DFLMX�SOD]PLGD�

/LWHUDWXUD
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