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8�RYRP�SURMHNWX�VH�UD]PDWUD�L]UDGD�QRYRJ�WLSD�YLU�
WXDOQH�PD^LQH�aLML�MH�]DGDWDN�SDUDOHOQR�L]YU^DYDQMH
L� EU]L� SUHOD]� L]PH_X� YL^H� UD]OLaLWLK� RSHUDWLYQLK
VLVWHPD��9LUWXDOQD�PD^LQD�NRULVWL�UHDOQL�SURFHVRU�]D
L]YU^DYDQMH� NRGD� JXHVW� RSHUDWLYQLK� VLVWHPD� L� X
PRJX`QRVWL�MH�GD�NRULVWL�UHDOQL�KDUGYHU�UDaXQDUD�
5HDOL]RYDQ�MH�QD�[��B����$0'����DUKLWHNWXUL��7R
VH�RVWYDUXMH�SRNUHWDQMHP�NHUQHOD�X�XVHU�PRGX��7DNR
VH�RPRJX`XMH�EU]L�SUHOD]DN�L]PH_X�UD]OLaLWLK�RSHUD�
WLYQLK� VLVWHPD� L� SRNUHWDQMH� YL^H� NHUQHOD� X� LVWR
YUHPH��6D�RYLP� WLSRP�YLUWXDOQH�PD^LQH� WDNR_H�VH
RPRJX`DYD�YH`D�EU]LQD�L]YU^DYDQMD�NRGD�X�RGQRVX
QD�VWDQGDUGQH�YLUWXDOQH�PD^LQH��SR^WR�VH�HPXOLUDMX
VDPR�QHNL�QHRSKRGQL�GHORYL�KDUGYHUD���GHORYL�PHP�
RU\�PDQDJPHQWD��,54�L�'0$�NRQWUROHUD��LWG��

8YRG
2�NHUQHOLPD��.HUQHO�MH�JODYQL�GHR�RSHUDWLYQRJ

VLVWHPD��2Q�NRPXQLFLUD�VD�KDUGYHURP�UDaXQDUD�
XSUDYOMD�PHPRULMRP��SRNUH`H�SURFHVH��QXGL�RVQRYQH
VHUYLVH�SURJUDPLPD��QSU��SLVDQMH�QD�GLVN���LWG��.HU�
QHO�UDGL�X�NHUQHO�PRGX��^WR�]QDaL�GD�LPD�SRWSXQX�L
LVNOMXaLYX�NRQWUROX�QDG�KDUGYHURP��$SOLNDWLYQL
SURFHVL��DSOLNDFLMH��UDGH�X�XVHU�PRGX��.DGD�DSOL�
NDFLMD�X�XVHU�PRGX�SURED�GLUHNWQR�SULVWXSLWL�KDUG�
YHUX��NHUQHO�MH�EORNLUD��6DP�SURFHVRU�LPD�XJUD_HQX
KDUGYHUVNX�]D^WLWX�NRMD�VSUHaDYD�DSOLNDWLYQH�SURFHVH
GD�GLUHNWQR�SULVWXSDMX�KDUGYHUX��5D]ORJ�MH�]D^WLWD
EH]EHGQRVWL�VLVWHPD��SR^WR�DNR�EL�YL^H�SURJUDPD
QH]DYLVQR�SUREDOL�GH�NRULVWH�LVWL�KDUYHU��WR�EL�GRYHOR
GR�UX^HQMD�VLVWHPD��3RPR`X�XVHU�PRGD�NHUQHO�PRCH
GD�SUDWL�UDG�XVHU�SURFHVD�SRPR`X�H[FHSWLRQ�KDQGOLQJ
PHKDQL]PD�

.HUQHO�X�XVHU�PRGX��2VQRYQD�LGHMD�RYRJ�SUR�
MHNWD�MH�SRNUHWDQMH�NHUQHOD�X�XVHU�PRGX��7LPH�VH
RPRJX`DYD�QDG]RU�UDGD�SRNUHQXWLK�NHUQHOD�RSHUD�

WLYQLK�VLVWHPD��.HUQHOL�VH�SRNUH`X�NDR�XVHU�SURFHVL�
^WR�]QDaL�GD�VH�PRJX�VFKHGXORYDWL��VXVSHQGRYDWL��LWG�
0RCH�GD�VH�UHDOL]XMH�UD]GHOD�KDUGYHUVNLK�HOHPHQDWD
UDaXQDUD�L]PH_X�RSHUDWLYQLK�VLVWHPD�NRML�UDGH�X�LVWR
YUHPH��6YH�WR�RODN^DYD�UDG�NRULVQLFLPD�NRML�NRULVWH
YL^H�RSHUDWLYQLK�VLVWHPD�QD�LVWRP�UDaXQDUX�

,]UDGD
3URMHNDW�MH�UHDOL]RYDQ�NDR�MHGQD�VSHFLMDOQD�YLUWX�

DOQD�PD^LQD�LPSOHPHQWLUDQD�X�NHUQHO�NRML�MH�SRVHEQR
GL]DMQLUDQ�]D�RYX�QDPHQX��5DaXQDU�NRG�ERRWRYDQMD
SRNUH`H�RYDM�NHUQHO��X�GDOMHP�WHNVWX�JODYQL�NHUQHO��
D�RQ�XaLWD�NHUQHO�LQVWDOLUDQRJ�RSHUDWLYQRJ�VLVWHPD��X
GDOMHP�WHNVWX�SRGNHUQHO��L�SRNUH`H�JD�NDR�XVHU
SURFHV��7LPH�JODYQL�NHUQHO�]DGUCDYD�VHEL�SULYLOHJLMH�
^WR�PX�RPRJX`DYD�GD�RVWDQH�X�PHPRULML�WUDQVSDU�
HQWQR�]D�SRGNHUQHOH�L�GD�SUDWL�UDG�SRGNHUQHOD�

6WUXNWXUD�YLUWXDOQH�PD^LQH�MH�SULND]DQD�QD�VOLFL���

9LUWXDOQD�PD^LQD�MH�VSHFLMDOQR�GL]DMQLUDQD��GD�EL
PRJOD�SRNUHWDWL�SRGNHUQHOH�QD�UHDOQRP�KDUGYHUX��7R
]QDaL�GD�VH�QH�HPXOLUD�FHR�SURFHVRU��NDR�̂ WR�MH�VOXaDM
X�QHNLP�YLUWXDOQLP�PD^LQDPD��3RVWRMH�L�L]X]HFL��NDR
^WR�MH�4(PX�NRML�SRNUH`H�SRGNHUQHOH�QD�UHDOQRP
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)LJXUH����9LUWXDO�PDFKLQH�VWUXFWXUH
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SURFHVRUX��DOL�SR^WR�MH�L�VDPD�YLUWXDOQD�PD^LQD�XVHU
SURFHV��PRUD�GD�HPXOLUD�PQRJR�YH`L�SURFHQDW�NRGD�
L�WR�QD�NRPSOLNRYDQLML�QDaLQ��D�VDPLP�WLP�VH�XVSR�
UDYD�HPXODFLMD��.DGD�SRGNHUQHO�SURED�GD�NRPXQLFLUD
VD�UHDOQLP�KDUGYHURP��SURFHVRU�WR�GHWHNWXMH��SR^WR
MH�SRGNHUQHO�XVHU�SURFHV���L�JHQHUL^H�RGUH_HQH
L]X]HWNH��7H�L]X]HWNH�REUD_XMH�JODYQL�NHUQHO�GD�EL
HPXOLUDR�RSHUDFLMX�NRMX�SRGNHUQHO�CHOL�GD�L]YU^L��7R
RPRJX`DYD�SUD`HQMH�UDGD�KDUGYHUD��^WR�RPRJX`DYD
GUDMYHULPD�JODYQRJ�NHUQHOD�GD�SUDWH�VWDQMH�KDUGYHU�
VNLK�HOHPHQDWD�L�GD�LK�VXVSHQGXMX�YHRPD�EU]R��2YR
MH�SRWUHEQR�VDPR�NRG�SRWSXQH�SURPHQH�WUHQXWQR�DN�
WLYQRJ�NHUQHOD��WRMHVW�NDGD�JODYQL�NHUQHO�PRUD�GD
SRQRYR�PDSLUD�KDUGYHUVNH�HOHPHQWH�X�QRYX�LQVWDQFX
YLUWXDOQH�PD^LQH��D�SULWRP�GD�VDaXYD�VWDQMH�KDUGYHUD
GD�NDVQLMH�SUHNLQXWL�NHUQHO�PRCH�GD�QDVWDYL�VD
L]YU^DYDQMHP��$NR�VH�KDUGYHUVNL�HOHPHQWL�UD]GHOH
L]PH_X�RSHUDWLYQLK�VLVWHPD��WR�QLMH�SRWUHEQR��*ODYQL
QHGRVWDWDN�RYDNYRJ�VXVSHQGRYDQMD�MH�GD�JODYQL�NHU�
QHO�PRUD�NRULVWLWL�GUDMYHUH�NRML�VX�VSHFLILaQL�]D�VYDNL
KDUGYHU�
3UREOHPL

1DMR]ELOMQLML�SUREOHP�MH�^WR�VH�X�LPSOHPHQWDFLML
MDYOMD�SRWUHED�GD�JODYQL�NHUQHO�RVWDQH�X�PHPRULML��L
GD�EXGH�SRWSXQR�WUDQVSDUHQWDQ�]D�SRGNHUQHOH��0HP�
RU\�PDQDJPHQW�SURFHVRUD�VH�]DWR�PRUD�HPXOLUDWL��8
FHORP�SURMHNWX�RYDM�GHR�XWLaH�QDMYL^H�QD�EU]LQX
L]YU^DYDQMD�SRGNHUQHOD��=D�RVWYDULYDQMH�WUDQVSDUHQW�
QRVWL�LPD�UD]OLaLWLK�SULVWXSD�X�]DYLVQRVWL�RG�UDGQRJ
UHCLPD�SURFHVRUD�YLUWXDOQH�PD^LQH��3R^WR�MH�JODYQL
NHUQHO�UHDOL]RYDQ�NDR����ELWQL�NHUQHO��NRG����ELWQLK
SRGNHUQHOD�WR�VH�UHDOL]XMH�WDNR�^WR�VH�JODYQL�NHUQHO
PDSLUD�X�YLUWXDOQL�DGUHVQL�SURVWRU�SRVOH�aHWYUWRJ�JL�
JDEDMWD�YLUWXDOQH�PHPRULMH��aHPX�SRGNHUQHO�QH�PRCH
SULVWXSLWL��.HUQHO�VH�SRNUH`H�X�ULQJ����̂ WR�RPRJX`DYD
SRWSXQL�SURWHFWHG�PRGH�SRGNHUQHOX��.RG����ELWQLK
SRGNHUQHOD�SUREOHP�MH�R]ELOMQLML��SR^WR�SRGNHUQHO
PRCH�SULVWXSLWL�FHORP�YLUWXDOQRP�DGUHVQRP�SURVWRUX�
,]�RYRJ�UD]ORJD�SRGNHUQHO�VH�PRUD�SRNUHQXWL�X�ULQJ
���D�GHORYLPD�PHPRULMH�NRMLPD�QH�VPH�GD�LPD�SULV�
WXS��PRUD�SRVWDYLWL�VXSHUYLVRU�SULYLOHJLMX��,]�RYRJD
VOHGL�GD�SRWSXQL�SURWHFWHG�PRGH�QH`H�UDGLWL�NRG
SRGNHUQHOD��3URYHUDYDQMH�SULYLOHJLMD�NRG�SULVWXSD
PHPRULML�QH`H�UDGLWL��XVHU�SURJUDPL�̀ H��PR`L�GD�SL^X
QD�ELOR�NRML�GHR�YLUWXDO�DGGUHVV�VSDFH�D�NRML�MH�PDSL�
UDQ���1D�RVWDOH�GHORYH�SURWHFWHG�PRGD�QH�XWLaH�RYD
SURPHQD��MHU�YLUWXDOQD�PD^LQD�L�GDOMH�SURYHUDYD�SULV�
WXSH�KDUGYHUX��3ULWRP�PRUD�GD�VH�YRGL�UDaXQD�R
WRPH�GD�SRGNHUQHO�LPD�SRWSXQL�SULVWXS��EH]�SUHXV�

PHUDYDQMD��YLUWXDOQRP�DGUHVQRP�SURVWRUX�X�NRML�MH
PDSLUDQ� VDP�NHUQHO� L� NRMX� aHVWR�NRULVWL� �JGH
SRGNHUQHO�PDSLUD�SURFHVH���8�VXSURWQRP�EL�VH
PQRJR�XVSRUDYDOR�L]YU^HQMH�SRGNHUQHOD�

3RWUHEQD�MH�HPXODFLMD�KDUGYHUD�NRML�WUHED�GD�VH
GHOL� L]PH_X� VYLK� NHUQHOD� �JODYQRJ� L� VYLK
SRGNHUQHOD��� 7R� VH� UHDOL]XMH� X� ]DYLVQRVWL� RG
RGUH_HQRJ�KDUGYHUD�

.RG�VZLWFKRYDQMD�FHORJ�NHUQHOD�LOL�UHPDSLUDQMD
QHNRJ�KDUGYHUD�]D�GUXJX�LQVWDQFX�YLUWXDOQH�PD^LQH
QHRSKRGQR�MH�GD�JODYQL�NHUQHO�SUDWL�L]YU^DYDQMH
SRGNHUQHOD��DOL�QD�WDNDY�QDaLQ�GD�QH�XVSRUL�SUHYL^H
UDG�SRGNHUQHOD��7R�MH�SRWUHEQR�MHU�JODYQL�NHUQHO�L
GUDMYHUL�PRUDMX�ELWL�LQIRUPLVDQL�R�UDGX�SRGNHUQHOD�GD
EL�PRJOL�GD�LK�VXVSHQGXMX�
5HDOL]DFLMD

.HUQHO�L�YLUWXDOQD�PD^LQD�MH�UHDOL]RYDQD�X�SUR�
JUDPVNRP�MH]LNX�&�L�X�DVHPEOHUVNRP�MH]LNX��,PSOH�
PHQWLUDQ�MH�]D�[��B���DUKLWHNWXUX��$0'���L�,$����
6DVWRML�VH�RG�GYD�GHOD�

¬ *ODYQL�NHUQHO�NRML�SRNUH`H�YLUWXDOQX�PD^LQX
¬ 9LUWXDOQD� PD^LQD� MH� SURFHV� QD� JODYQRP

NHUQHOX��2QD�VH�EULQH�R�]DKWHYLPD�SRGNHUQHOD�
L�R�HPXODFLML�RGUH_HQLK�GHORYD�PD^LQH�

*ODYQL�NHUQHO
*ODYQL�NHUQHO�MH�UD]YLMHQ�]D�SRWUHEH�RYRJ�SUR�

MHNWD��8�NHUQHOX�MH�LPSOHPHQWLUDQD�RVQRYQD�NRQWUROD
KDUGYHUD�UDaXQDUD��WM��PHPRU\�PDQDJHU��,54�L�,65
PDQDJHPHQW��VFKHGXOHU�]D�SURFHVH�L�WKUHDGRYH��GUD�
MYHUL�]D�UD]QH�KDUGYHUVNH�HOHPHQWH��QSU��]D�KDUG
GLVN��3,7��3,&���7DNR�MH�GL]DMQLUDQ�GD��ODNR�VDUD_XMH
VD�YLUWXDOQRP�PD^LQRP�

0HPRU\�PDQDJHU�MH�GL]DMQLUDQ�WDNR�GD�ODNR
RPRJX`L�PDQLSXODFLMX�QDG�SRWUHEQLP�SDJH�WUDQVOD�
WLRQ�WDEOLFDPD�RG�VWUDQH�YLUWXDOQH�PD^LQH��7R�]QDaL
GD�PRUD�GD�EXGH�X�VWDQMX�GD�L]YU^L�QHNH�RSHUDFLMH�
NDR�^WR�MH�EULVDQMH�WDEOLFD��YHRPD�EU]R��GHWDOMQLMH�X
VHNFLML�(PXODFLMD����L����ELWQRJ�NRGD��

,65�L�,54�PDQDJPHQW�MH�LPSOHPHQWLUDQ�WDNR�GD
QD�ELOR�NRML�LQWHUUXSW�PRCH�GD�VH�SRYH]XMH�KDQGOHU�VD
YLUWXDOQH�PD^LQH�LOL�L]�VDPRJ�SRGNHUQHOD�

6FKHGXOHU�UDGL�VD�SULRULW\�VFKHGXOLQJ�DOJRULW�
PRP��3ULRULWHW�WKUHDGRYD�VH�DXWRPDWVNL�PHQMD��^WR
YL^H�NRULVWH�&38��GRELMDMX�PDQML�SULRULWHW��GD�EL�VH
RG]LYQRVW�VLVWHPD�XaLQLOD�YH`RP��LPD�PRJX`QRVWL�GD
SURFHV��NRML�NRULVQLN�WUHQXWQR�NRULVWL��GRELMH�YH`L�SUL�
RULWHW��
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'UDMYHU�]D�GLVN�UDGL�X�3,2�PRGX��^WR�LPD�QHN�
ROLNR�SUHGQRVWL�X�RYRP�SURMHNWX��=ERJ�WRJD�JODYQL
NHUQHO�QH�]DX]LPD�QL�'0$�NDQDO��QL�PHPRULMX�L]
GRQMLK���0E�D��NRMD�PRCH�]DWUHEDWL�SRGNHUQHOLPD�

'HWHNFLMD�3&,�XUH_DMD�VH�YU^L�GLUHNWQLP�VNHQL�
UDQMHP�3&,�PDJLVWUDOH��3RGDFL�R�VYDNRP�XUH_DMX�VH
aXYDMX��GD�EL�YLUWXDOQD�PD^LQD�PRJOD�HPXOLUDWL�3&,
%,26�
%RRWRYDQMH

%RRWRYDQMH�MH�SRNUHWDQMH�RSHUDWLYQRJ�VLVWHPD�
.DGD�ERRWORDGHU�XaLWD�JODYQL�NHUQHO��RQ�LQLFLMDOL]XMH
KDUGYHU�UDaXQDUD��D�]DWLP�SRNUHQH�YLUWXDOQX�PD^LQX�
2QD�XaLWD�ERRW�VHFWRU�+''�D�LOL�SDUWLFLMH�L�SRaQH
L]YU^DYDWL�ERRWORDGHU�SRGNHUQHOD��%RRWORDGHU�PRUD
GD�VH�SRNUH`H�X����ELWQRP�PRGX��^WR�L]D]LYD�GR�
GDWQH�SUREOHPH�X�SURFHVX�ERRWRYDQMD��8����ELWQRP
PRGX�SRVOH�ERRWRYDQMD�JODYQRP�NHUQHOX�VH�QH�PRCH
YL^H�SULVWXSLWL��SURFHVRU�QLMH�X�PRJX`QRVWL�GD
L]YU^DYD����ELWQL�NRG���SR^WR����ELWQL�PRG�QH
SRGUCDYD�YLUWXDO������PRG��7R�VH�PRCH�UH^LWL�VDPR
SRWSXQRP�HPXODFLMRP�UHDO�PRGD��.DGD�ERRWORDGHU
SUH_H�X�SURWHFWHG�PRGH�����ELWQL�PRG���YLUWXDOQD
PD^LQD�SUHOD]L�X�SROX�HPXODFLRQL�PRG��WM��HPXOLUD
VDPR�VLVWHPVNH�GHORYH�KDUGYHUD��NRMLPD�VH�QH�PRCH
SULVWXSDWL�L]�XVHU�PRGD���7R�UDGL�SUHNR����ELWQRJ
FRPSDWLELOLW\�PRGD�&38�D��$NR�VH�RSHUDWLYQL�VLVWHP
SUHEDFXMH�X����ELWQL�PRG��RQGD�NHUQHO�PHQMD�VDPR
GHVNULSWRU�NRG�VHJPHQWD�L�QDVWDYL�VD�L]YU^DYDQMHP�
(PXODFLMD����ELWQRJ�&38�D

(PXODFLMD����ELWQRJ�&38�D�MH�UHDOL]RYDQD�WDNR
^WR�HPXODWRU�VHNYHQFLMDOQR�aLWD�QL]�LQVWUXNFLMD��FRGH
VHJPHQW���L�HPXOLUD�L]YU^DYDQMH�VYDNH�LQVWUXNFLMH�
(PXODWRU�MH�LVWL�NDR�HPXODWRU�]D����ELWQL�L����ELWQL
PRG��VHP�X�QHNLP�SDUDPHWULPD��,]X]HFL�VH�GHWHNWXMX
WRNRP�HPXODFLMH��D�GUXJL�LQWHUUXSWL�VH�REUD_XMX
QDNRQ�L]YU^HQMD�LQVWUXNFLMH�NRMD�VH�WUHQXWQR�HPXOLUD�

9H`LQD����ELWQLK�SURJUDPD�NRULVWL�%,26�]D�,�2
IXQNFLMH��=ERJ�WRJD�MH�SRWUHEQR�HPXOLUDWL�%,26�SR]�
LYH�����ELWQL�SURWHFWHG�PRGH�QLMH�LPSOHPHQWLUDQ��MHU
QLMH�SRWUHEDQ�]D�GDQD^QMH�RSHUDWLYQH�VLVWHPH�NRML�VH
^LURNR�NRULVWH��:LQGRZV�L�/LQX[��
(PXODFLMD����L�����ELWQRJ�NRGD

.DGD�SRGNHUQHO�SUH_H�X�SURWHFWHG�PRGH��DNR
SRGNHUQHO�XNOMXaL�3(�ELW�X�&5��UHJLVWUX��HPXODWRU
aHND�IDU�MXPS�NRML�`H�VNRaLWL�X����ELWQL�NRG���VYH
VWUXNWXUH�L]�HPXOLUDQRJ�SURFHVRUD�NRSLUD�X�UHDOQL

&38��NUHLUD�FRPSDELOLW\�PRGH�VHJHPHQWH��L�SRNUHQH
���ELWQL�NRG�

$NR�SRGNHUQHO�L]YU^DYD�QHNX�VLVWHPVNX�LQVWUXN�
FLMX��SURFHVRU�JHQHUL^H�*HQHUDO�3URWHFWLRQ�)DXOW�
7DGD�YLUWXDOQD�PD^LQD�SURED�GD�HPXOLUD�WX�LQVWUXN�
FLMX��$NR�MH�XVSHOD��RQGD�VH�YUD`D�L]YU^DYDQMX�NRGD�
$NR�QLMH��RQGD�SURVOHGL�LQWHUUXSW�SRGNHUQHOX�

(PXODFLMD�PHPRU\�PDQDJHPHQWD�UDGL�WDNR�^WR
SDJH�WUDQVODWLRQ�WDEOLFH�REUD_XMH�YLUWXDOQD�PD^LQD�
2QD� YRGL� UDaXQD�R�SUHXVPHUDYDQMX� RGUH_HQLK
IL]LaNLK�L�YLUWXDOQLK�DGUHVD��7R�MH�SRWUHEQR�L]�UD]ORJD
^WR�JODYQL�NHUQHO�PRUD�GD�VH�VDNULMH�X�YLUWXDOQRP
DGUHVQRP�SURVWRUX��3UL�L]YU^DYDQMX�,19/3*�LQVWUXN�
FLMH��XSGDWHXMH�SDJH�WDEOLFX���NRMD�JHQHUL^H�L]X]HWDN
*HQHUDO�3URWHFWLRQ�)DXOW��X�GDOMHP�WHNVWX��*3���L
NRG�3DJH�)DXOWD��X�GDOMHP�WHNVWX��3)��HPXODWRU�SUR�
YHUDYD�WDEOLFH�NRMH�NRULVWL�SRGNHUQHO�L�SUHSLVXMH�LK�X
WDEOLFH�UHDOQRJ�&38�D��3ULWRP�YRGL�UDaXQD�GD�IL]LaNH
VWUDQLFH�NRMH�VX�YH`��NRUL^`HQH�RG�VWUDQH�JODYQRJ
NHUQHOD�L�SRGNHUQHOD�NHUQHOD�QH�EXGX�PDSLUDQH�L�GD
LVWH�IL]LaNH�DGUHVH�XYHN�EXGX�PDSLUDQH�QD�LVWX
IL]LaNX�VWUDQX��.DGD�JODYQL�NHUQHO�GHWHNWXMH�GD
SRGNHUQHO�SRNX^DYD�SURPHQLWL�ED]QX�DGUHVX�JODYQRJ
SDJHWDEOD��30/��WDEOLFD��X�NRMX�VH�PDSLUDMX�VYH
RVWDOH�WDEOLFH�KLMHUDUKLMVNL��SURED�GD�SL^H�X�&5��UHJ�
LVWDU���EUL^H�VYH�WDEOLFH�QD�UHDOQRP�SURFHVRUX��NRMH
SULSDGDMX�DGUHVQRP�SURVWRUX�WRJ�SRGNHUQHOD��7R�]D�
KWHYD�SRVHEDQ�PHKDQL]DP�]D�EU]R�EULVDQMH�SDJH
WDEOLFH��2YDM�PHKDQL]DP�NRULVWL�RVQRYQX�LGHMX�GD�VH
XQPDSXMX�VDPR�SDJH�WDEOLFH�QDMYL^HJ�QLYRD��3'3
WDEOLFH���D�RVWDOH�VH�XQPDSXMX�NDGD�]DWUHED�QRYL
IL]LaNL�SDJH���.DGD�SRGNHUQHO�SURED�GD�SULVWXSL
PHPRULML�NRMD�QLMH�PDSLUDQD�LOL�MH�VXSHUYLVRU�SDJH�
&38�JHQHUL^H��3)�L�HPXODWRU�SURYHUDYD�IL]LaNX
DGUHVX�WH�VWUDQLFH�X�SDJH�WDEOHX�SRGNHUQHOD��L�YRGL
UDaXQD�R�SUHXVPHUDYDQMX�PHPRULMVNLK�ORNDFLMD��$NR
MH�SRGNHUQHO�L]D]YDR��3)�RQGD�YLUWXDOQD�PD^LQD
SURVOHGL��3)�YLUWXDOQRM�PD^LQL��2YDNDY�PHWRG
RPRJX`DYD�YUOR�EU]X�SURPHQX�FHORJ�SDJH�WDEOHD�

(PXODFLMD����ELWQH�VHJPHQWDFLMH�VH�YU^L�SRPR`X
FRPSDWLELOLW\�PRGH�VHJPHQDWD��.DGD�JODYQL�NHUQHO
GHWHNWXMH�GD�MH�SRGNHUQHO�LQLFLMDOL]RYDR�QRYL�VHJ�
PHQW��RQ�QDSUDYL�HNYLYDOHQWDQ�QD�UHDOQRP�SURFHVRUX�

3RWUHEQR� MH�HPXOLUDWL� L�QHNH�YDCQH�GHORYH
UDaXQDUD��NRML�VH�QH�PRJX�GHOLWL�L]PH_X�NHUQHOD��'YD
QDMYDCQLMD�GHOD�KDUGYHUD�VX�3,7��3URJUDPPDEOH�,Q�
WHUUXSW�7LPHU��L�3,&��3URJUDPPDEOH�,QWHUUXSW�&RQ�
WUROOHU���3,7�VH�PRUD�HPXOLUDWL�GD�EL�NHUQHO�PRJDR
VFKHGXORYDWL�SURFHVH��3RWUHEQR�MH�GD�VH�3,7�SUR�
JUDPLUD�QD�IUHNYHQFLMX��QDMYH`X�PH_X�RQLPD�NRMH
NRULVWH�NHUQHOL��L�JODYQL�L�SRGNHUQHOL��X�VLVWHPX��D
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RVWDOLPD�VH�WD�IUHNYHQFLMD�GHOL�VD�QHNRP�NRQVWDQWRP
NRMD�VH�L]UDaXQDYD�RG�VWUDQH�JODYQRJ�NHUQHOD�
2GUH_HQL�GHORYL�3,&�D�VH�PRUDMX�HPXOLUDWL�GD�EL
JODYQL�NHUQHO�PRJDR�GD�KDQGOXMH�,54�H��LQWHUUXSWL
RG�VWUDQH�KDUGYHUD���3RGNHUQHOX�VH�QH�VPH�GR]YROLWL
GD�UHSURJUDPLUD�3,&�QD�QHNL�GUXJL�,65��MHU�X�WRP
VOXaDMX�EL�JODYQL�NHUQHO�L]JXELR�NRQWUROX�QDG�KDUG�
YHURP�� =DWR� MH� SRWUHEQR� ,54�H� SUHUD_LYDWL� X
JODYQRP� NHUQHOX� SUH� QHJR� ^WR� VH� SURVOHGH
SRGNHUQHOX�

+DQGORYDQMH�RGUH_HQLK�LQWHUUXSWD��SUHNLGD��VH
WDNR_H�HPXOLUD��7R�]QDaL�GD�JODYQL�NHUQHO�GHWHNWXMH
LQWHUUXSW�L�SURYHUDYD�GD�OL�JD�MH�L]D]YDR�SRGNHUQHO�LOL
JODYQL�NHUQHO��$NR�MH�L]D]LYDa�SRGNHUQHO��RQGD�PX
VH�SURVOHGL�LQWHUUXSW��WDNR�^WR�VH�HPXOLUD�L]YU^DYDQMH
,17�LQVWUXNFLMH��,QWHUUXSWL�NRMH�QH�NRULVWL�JODYQL�NHU�
QHO�VH�QH�HPXOLUDMX��QHJR�VH�GLUHNWQR�YH]XMX�]D
SRGNHUQHO�

(PXODFLMD�3&,�%,26�D�L�GHWHNFLMH�KDUGYHUD�VH
YU^L�WDNR�^WR�JODYQL�NHUQHO�GHWHNWXMH�3&,�KDUGYHU�QD
UDaXQDUX��D�NDG�SRGNHUQHO�VNHQLUD�3&,�EXV�RQ
SURVOHGL�QD_HQH�KDUGYHUVNH�HOHPHQWH��D�DNR�NRULVWL
3&,�%,26�JODYQL�NHUQHO�JD�HPXOLUD��7R�MH�UHDOL�
]RYDQR�SRPR`X�HPXODFLMH�,�2�D�NRMH�NRULVWL�3&,
PDJLVWUDOD���[&)��L��[&)&���2YDNYD�UHDOL]DFLMD
RPRJX`DYD�GD�VH�KDUGYHUVNL�HOHPHQWL�SRGHOH�L]PH_X
SRGNHUQHOD�� SR^WR� JODYQL� NHUQHO� PRCH� VDNULWL
RGUH_HQH�KDUGYHUVNH�HOHPHQWH�RG�RGUH_HQLK�NHUQHOD�
7X�VH�PRUD�YRGLWL�UDaXQD�L�R�,54�NRQIOLNWLPD��NRML
PRJX�GD�QDVWDQX�DNR�YL^H�SRGNHUQHOD�PDSLUDMX
UD]OLaLWH�XUH_DMH�QD�LVWL�,54��7R�VH�SRVWLCH�SUR�
YHUDYDQMHP�YH`�PDSLUDQLK�,54�D��L�DORFLUDQMHP�MR^
QHLVNRUL^`HQLK�,54�NDQDOD�]D�WDM�KDUGYHU��.DVQLMH�VH
LVWL�,54�SUHXVPHUDYD�QD�RULJLQDOQL�,54�NRJD�MH
SRGNHUQHO�PDSLUDR�

8�JODYQRP�NHUQHOX�VH�QH�NRULVWL�'0$�]DWR�^WR
]DKWHYD�NRUL^`HQMH�'0$�NDQDOD�L�GRQMLK���0E�D
IL]LaNRJ�DGUHVQRJ�SURVWRUD��^WR�PRCH�ELWL�SRWUHEQR
SRGNHUQHOLPD��$NR�JODYQL�NHUQHO�GHWHNWXMH�GD
SRGNHUQHO�PDSLUD�X�VYRP�DGUHVQRP�SURVWRUX�DGUHVX
L]�GRQMLK���0E�D��RQ�VDaXYD�LQIRUPDFLMH�R�PDSL�
UDQMX��$NR�SRVOH�WRJD�JODYQL�NHUQHO�GHWHNWXMH�GD
SRGNHUQHO�SRNX^DYD�SURJUDPLUDWL�'0$�NRQWUROHU�VD
WRP�DGUHVRP��RQ�DORFLUD�VWUDQLFX�X�GRQMLK���0E�UH�
DOQH�PHPRULMH�L�SURPHQL�LQIRUPDFLMH�X�SDJH�WUDQVOD�
WLRQ� WDEOLFDPD� GD� EL� SRGNHUQHO� SULVWXSDR� WRM
PHPRULMVNRM�ORNDFLML��'0$�NRQWUROHUX�VH�SUHQRVL
DGUHVD�UHDOQH�VWUDQLFH�

3UD`HQMH�UDGD�SRGNHUQHOD�VD�KDUGYHURP�MH�SRWUH�
EQR�GD�EL�VH�PRJOL�VXVSHQGRYDWL�SRGNHUQHOL��RYD
YUVWD�VXVSHQGRYDQMD�VH�NRULVWL�GD�EL�KDUGYHUVNL�HOH�

PHQWL�SRYUHPHQR�PRJOL�GD�EXGX�UHPDSLUDQL�]D�GUXJL
SRGNHUQHO��D�GD�VH�SULWRP�QH�PRUD�LVNOMXaLYDWL�SUYL
SRGNHUQHO���'UXJD�YUVWD�VXVSHQGRYDQMD�VH�NRULVWL�DNR
YL^H�SRGNHUQHOD�CHOH�GD�NRULVWH�LVWL�'0$�NDQDO�LOL
]ERJ�QHNRJ�NRQIOLNWD�SUL�SULVWXSDQMX�QHNRP�GUXJRP
UHVXUVX��NRML�MH�YH]DQ�]D�NRQNUHWQX�LQVWDQFX�YLUWX�
DOQH�PD^LQH��2YD�GUXJD�YUVWD�VXVSHQGRYDQMD�VH�NRU�
LVWL�L�]D�VFKHGXORYDQMH�SRGNHUQHOD��=D�RYX�YUVWX�QLMH
SRWUHEQR�SUD`HQMH�VWDQMD�KDUGYHUD��=DWR�MH�SRWUHEQR
GD�VH�SUDWH�QHNL�,�2�SRUWRYL�L�PHPRULMVNH�ORNDFLMH�
=D�,�2�SRUWRYH�WR�VH�UH^DYD�SURYHUDYDQMHP�DGUHVH�
NDGD�YLUWXDOQD�PD^LQD�GHWHNWXMH�SULVWXS�,�2�SRUWX
RQD�SURYHUDYD�GD�OL�MH�QHNL�GUDMYHU�WUDCLR�SUD`HQMH
WRJ�SRUWD��L�DNR�MHVWH�RQGD�WDM�SULVWXS�VLJQDOL]LUD�GUD�
MYHUX��=D�PHPRULMVNH�ORNDFLMH�RYR�VH�UHDOL]XMH
SRPR`X�SDJLQJD��WDNR�^WR�VH�PDSLUD�QHSRVWRMH`L
SDJH��LOL�VH�LVNOMXaL�3DJH�$YDLODEOH�ELW�]D�WDM�SDJH��
7DGD�VH�NRG�VYDNRJ�SULVWXSD�PHPRULML�JHQHUL^H��3)
SUHNR�NRJD�GUDMYHUL�PRJX�]QDWL�^WD�]DSUDYR�UDGL
SRGNHUQHO��=DWLP�VH�HPXOLUD�L]YU^DYDQMH�LQVWUXNFLMH
NRMD�MH�L]D]YDOD��3)��7R�RPRJX`DYD�YUD`DQMH�WUHQXW�
QRJ�VWDQMD�KDUGYHUD�SRVOH�VXVSHQGRYDQMD�L�EU]R�VXV�
SHQGRYDQMH��2YDM�PHWRG�VH�NRULVWL�VDPR�X�WDNYLP
VOXaDMHYLPD�JGH�JODYQL�NHUQHO�QH�PRCH�WUHQXWQR�GD
GRELMH�GRYROMQR�LQIURPDFLMD�RG�KDUGYHUVNRJ�HOH�
PHQWD�NDNR�EL�JD�PRJDR�YUDWLWL�X�RULJLQDOQR�VWDQMH
KDUGYHUD�

=DNOMXaDN
2YDM�SURMHNDW�SUXCD�RVQRYX�]D�QRYL�WLS�YLUWXDOQH

PD^LQH��8VDYU^DYDQMH�SURMHNWD��LPSOHPHQWDFLMD�VXV�
SHQGRYDQMD� L�VFKHGXORYDQMD�NHUQHOD�MH�WDNR_H
PRJX`D��DOL�X�PRPHQWX�L]UDGH�SURMHNWD�QLMH�ELOD�RG
LQWHUHVD��'R�VDGD�VX�LPSOHPHQWLUDQL�NHUQHO��RVQRYQL
GHORYL�SRWUHEQL�]D�LPSOHPHQWDFLMX�YLUWXDOQLK�PD^LQD�
NDR�^WR�VX�PHPRU\�PDQDJPHQW�YLUWXDOQH�PD^LQH�
SUHXVPHUDYDQMH�PHPRULMVNLK�ORNDFLMD�SRWSXQR�WUDQ�
VSDUHQWQR�]D�SRGNHUQHO�L����ELWQD�HPXODFLMD��(PX�
ODFLMD� SURWHFWHG� PRGD� QLMH� REXKYD`HQD� RYLP
SURMHNWRP�MHU�MH�LPSOHPHQWDFLMD�WDNYH�PRJX`QRVWL
VOLaQD�PRJX`QRVWLPD�NRMH�MHVX�LPSOHPHQWLUDQH
�WUHED�LPSOHPHQWLUDWL�NRSLUDQMH�VHJPHQW�GHVFULSWRUD�
VNHQLUDQMH�SDJH�WDEOLFH�SRGNHUQHOD��L�WUHED�SRNUHQXWL
SRGNHUQHO�NDR�XVHU�SURFHV���2YDM�SURMHNDW�SRND]XMH
GD�VH�NHUQHOL�PRJX�SRNUHQXWL�X�XVHU�PRGHX�EH]
HPXODFLMH�FHORJ�SURFHVRUD�L�GD�VH�X�YLUWXDOQLP
PD^LQDPD�PRCH�NRULVWLWL�UHDODQ�KDUGYHU��]D�UD]OLNX
RG�VDGD^QMLK��JGH�VH�VYDNL�KDUGYHUVNL�HOHPHQW
HPXOLUD���7R�`H�PQRJR�RODN^DWL�L�XEU]DWL�NRUL^`HQMH
YL^H�RSHUDWLYQLK�VLVWHPD�QD�MHGQRP�UDaXQDUX��-DNR�MH
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NRULVQR�X�VOXaDMHYLPD�NDGD�QHNL�CKDUGYHUVNL�HOHPHQW
QHPD�GUDMYHU�]D�NRUL^`HQL�RSHUDWLYQL�VLVWHP�L�]D�QMHJD
VH�PRUD�NRULVWLWL�GUXJL� �QSU��SR]QDW� MH�SUREOHP
NRUL^`HQMD�VRIWYHUVNLK�PRGHPD�QD�/LQX[�RSHUDWLYQRP
VLVWHPX��

*ODYQD�SUHGQRVW�RYRJ�WLSD�YLUWXDOQH�PD^LQH�MH
EU]LQD�L�PRJX`QRVW�NRUL^`HQMD�UHDOQRJ�KDUGYHUD�
%U]LQD�MH�YH`D�SR^WR�VH�HPXOLUDMX�VDPR�VLVWHPVNH�LQ�
VWUXNFLMH��7DNYD�YUVWD�HPXODFLMH�MH�PQRJR�EUCD�RG
VWDQGDUGQH�JGH�VH�VYDND�LQVWUXNFLMD�GHNRGLUD�L�HPX�
OLUD��LDNR�RQD�]DKWHYD�YH`L�EURM�LQVWUXNFLMD�RG�VWDQG�
DUGQH�HPXODFLMH�]ERJ�VXVSHQGRYDQMD�SURFHVD�7R�MH
RSUDYGDQR�aLQMHQLFRP�GD�VX�VLVWHPVNH�LQVWUXNFLMH
PQRJR�UH_H�L�X�VDPRP�NHUQHOX�NDR�XVHU�LQVWUXNFLMH�

1HGRVWDWDN�SURMHNWD�MH�X�WRPH�^WR�VH�QH�PRJX
NRULVWLWL�VXSHUYLVRU�SDJH�WDEOLFH�X�SURWHFWHG�PRGX�
7R�RELaQLP�NRULVQLFLPD�QH�]QDaL�PQRJR��DOL�NRG
NULWLaQLK�DSOLNDFLMD�SUHGVWDYOMD�YHOLNL�SUREOHP��=D�WX
SULPHQX�PRCH�VH�LPSOHPHWLUDWL�PRGLILNRYDQD�YUVWD
YLUWXDOQH�PD^LQH��NRMD�NRULVWL�SRWSXQR�HPXODFLMX�NHU�
QHO�PRGD�L�VDPR�XVHU�SURFHVH�SRNUH`H�QD�UHDOQRP
SURFHVRUX��7R�MH�PH_XWLP�PQRJR�VSRULMH�L]�UD]ORJD
^WR�VH�VYDND�LQVWUXNFLMD�PRUD�HPXOLUDWL�

6OLaQL�SURMHNWL�VX�;(1��KWWS���[HQVRXUFH�FRP��L
4HPX��KWWS���IDEULFH�EHOODUG�IUHH�IU�THPX����1DMELW�
QLMD�UD]OLND�L]PH_X�;(1�D�L�RYRJ�SURMHNWD�MH�^WR�VH
NHUQHO�PRUD�UHNRPSDMOLUDWL�GD�EL�UDGLR�QD�;(1�X�
GRN�X�RYRP�SURMHNWX�WR�QLMH�SRWUHEQR��2YR�MH�YUOR
ELWQR�NRG�NRPHUFLMDOQLK�RSHUDWLYQLK�VLVWHPD��NDR�̂ WR
MH�:LQGRZV��*ODYQD�RVRELQD�4HPX�D�MH�GD�QH�NRULVWL
UHDODQ�KDUGYHU�UDaXQDUD��L�UDGL�X�XVHU�PRGX�NDR
RELaDQ�SURFHV��L�NRULVWL�PQRJR�NRPSOLNRYDQLML��VWR
DXWRPDWVNL�]QDaL�VSRULML��PHKDQL]DP�]D�HPXODFLMX
PHPRU\�PDQDJPHQWD��KWWS���IDEULFH�EHOODUG�IUHH�IU�
THPX�WHFK�KWPO���4HPX�LPD�L�PRJX`QRVW�NRUL^`HQMD
/LQX[�NHUQHO�PRGXOD��4HPX�DFFHOHUDWRU��]D�SREROM�
^DQMH�SHUIRUPDQVL��DOL�L�GDOMH�QH�REXKDYWD�PRJX`QRVW
NRUL^`HQMD�UHDOQRJ�KDUGYHUD�

3ODQRYL�]D�UD]YRM�
¬ 3RGUCDYDQMH�SURWHFWHG�PRGH�����ELWQLK��SRG�

NHUQHOD��7R�MH�PRJX`H�NRUL^`HQMHP�YH`�LP�
SOHPHQWLUDQLK�RVQRYD��7UHED�LPSOHPHQWLUDWL
NRSLUDQMH�VHJPHQW�GHVFULSWRUD��VNHQLUDQMH
SDJH�WDEOLFH�SRGNHUQHOD�L�SRNUHQXWL�SRGNHU�
QHO�NDR�XVHU�SURFHV�

¬ 3RGUCDYDQMH����ELWQLK�SRGNHUQHOD��,]YHOR�EL�VH
PRGLILNDFLMDPD�QD����ELWQRM�YLUWXDOQRM�PD^LQL�

¬ 5DG�VD�YLUWXDOQLP�KDUGYHURP��7R�EL�RPRJX�
`LOR�SRGHOX�UHDOQRJ�KDUGYHUD�L]PH_X�SRGNHU�
QHOD��L�NRUL^`HQMH�QHNRJ�KDUGYHUD�X�LVWR
YUHPH�QD�YL^H�SRGNHUQHOD�

¬ 6XVSHQGRYDQMH�RSHUDWLYQLK�VLVWHPD��,PSOHPHQ�
WDFLMD�MH�YH`�GLVNXWRYDQD�X�VHNFLML�(PXODFLMD���
L����ELWQRJ�NRGD��0RJX`H�MH�LPSOHPHQWLUDWL
GYH�YUVWH�VXVSHQ]LMH��3UYD�YUVWD�MH�EUCD��UDGL�QD
RVQRYDPD�SUD`HQMD�UDGD�KDUGYHUD��RSLVDQ�X
VHNFLML�(PXODFLMD����L����ELWQRJ�NRGD���*ODYQL
QHGRVWDWDN�RYRJ�SRVWXSND�MH�X�WRPH�^WR�MH
YH]DQ�]D�RGUH_HQL�KDUGYHU��
'UXJL�PHWRG�MH�XQLYHU]DODQ�]D�VYH�KDUGYHU�
VNH�HOHPHQWH��PH_XWLP�VSRULML�MH�RG�SUYRJ
PHWRGD�L�]DKWHYD�GD�JD�SRGNHUQHO�SRGUCDYD�
7R�EL�VH�LPSOHPHQWLUDOR�SRPR`X�HPXODFLMD
$&3,�%,26D�

¬ 3RGUCDYDQMH�SRWSXQRJ�SURWHFWHG�PRGD�NDR
RSFLMD�HPXOLUDQMD��WRMHVW�GD�NHUQHO�NRULVWL�VX�
SHUYLVRU�SDJHRYH��GLVNXWRYDQR�X�VHNFLML
3UREOHPL���7R�VH�PRCH�XUDGLWL�WDNR�^WR�VH�]D
NHUQHO�NRULVWL�SRWSXQD�HPXODFLMD��7R�QHJD�
WLYQR�XWLaH�QD�EU]LQX�L]YU^DYDQMD��PH_XWLP
SRYH`DYD�EH]EHGQRVW�VLVWHPD�

¬ 6FKHGXORYDQMH�RSHUDWLYQLK�VLVWHPD��SRNUHWDQMH
YL^H�NHUQHOD�X�LVWR�YUHPH���7X�MH�SUREOHP�NDNR
^WR�EUCH�VXVSHQGRYDWL�RSHUDWLYQL�VLVWHP��7R�EL
]DKWHYDOR�GD�VH�NRULVWL�^WR�YL^H�YLUWXDOQLK�KDUG�
YHUD��SUL�aHPX�JODYQL�NHUQHO�PRCH�YUOR�EU]R�GD
VDaXYD�VWDQMH��6YDNL�SRGNHUQHO�WUHED�GD�EXGH�X
PHPRULML��1D�WDM�QDaLQ�UHDOQD�PHPRULMD�UDaXQD�
UD�VH�PRUD�SRGHOLWL�QD�YL^H�GHORYD��SR�MHGDQ�]D
VYDNL�SRGNHUQHO���7R�EL�RPRJX`LOR�GD�VYDNL
SRGNHUQHO�LPD�VYRMX�ILNVQX�YHOLaLQX�PHPRULMH�

¬ 6XVSHQGRYDQMH�QD�+''��7R�MH�PDOD�HNVWHQ�
]LMD�VXVSHQGRYDQMX�RSHUDWLYQLK�VLVWHPD��NRMD
EL�VWUXNWXUH�NUHLUDQH�RG�VWUDQH�VXVSHQG�DOJR�
ULWPD�VQLPDOD�QD�KDUG�GLVN�

¬ 8VDYU^DYDQMH�PDOORF�DOJRULWPD�JODYQRJ�NHU�
QHOD��GD�RULVWL�$9/�VWDEOR�]D�̂ WR�EUCH�QDODCH�
QMH�RSULPDOQRJ�SURVWRUD�PHPRULMH�

¬ *XHVW�26�GHEXJJHU��2PRJX`DQMH�GHEXJ�
JRYDQMD�FHORJ�RSHUDWLYQRJ�VLVWHPD��^WR�MH�RG
YHOLNH�NRULVWL�X�GHEDJRYDQMX�NHUQHOD�

¬ 'LUHNWQR�ORDGRYDQMH�/LQX[�NHUQHOD�L]�IDMOD
�EH]�SRNUHWDQMD�*8%�D�LOL�/,/2�D�

/LWHUDWXUD
.QMLJH
$0'�����D��$0'���7HFKQRORJ\��$0'��$UFKLWHFWXUH�3URJUDPPHU±V�0DQXDO�9ROXPH���6\VWHP�3URJUDPPLQJ

�����• ��3(71,A.(�69(6.(��� '(2��,



$0'�����E��$0'���7HFKQRORJ\��$0'��$UFKLWHFWXUH�3URJUDPPHU±V�0DQXDO�9ROXPH���*HQHUDO�3XUSRVH�DQG�V\VWHP�LQVWUXFWLRQV
&DUWHU�3��$��������7KH�3&�DVVHPEO\�ODQJXDJH
+\GH�5��7KH�DUW�RI�DVVHPEO\�ODQJXDJH
0F/HDQ�3��7��,QIRUPDWLRQ�7HFKQRORJ\�¬�$7$WWDFKHPHQW�ZLWK�3DFNHW�,QWHUIDFH�¬���$7$�$7$3,�¬���
%UXPP�3���%UXPP�'��������������¬�$3URJUDPPLQJ�DQG�'HVLJQ�+DQGERRN
2VWDOR
'HYORSPHQW�RI�D�SPRGH�PXOWLWDVNHG�GLVN�GULYHU�'RVWXSQR�QD�KWWS���FOLFNHU�VRXUFHIRUJH�QHW�GRFV�WHDFXS�'LVNB3URJUDPLQJ�KWPO
'HOWHQHU�-��'0$�SURJUDPPLQJ
6FKHGXOLQJ�DOJRULWKPV��'RVWXSQR�QD�KWWS���ZZZ�FWO�XD�HGX�PDWK����VFKZGXOLQJ�VFKHGXOLQJBDOJRULWKPV�KWPO
-RE�6FKHGXOLQJ�$OJRULWPV�LQ�/LQX[�9LUWXDO6HUYHU��'RVWXSQR�QD�KWWS���ZZZ�Z��RUJ�75�KWPO���VWULFW�GWG�
7KH�±VWDQGDUG±�FSX�VFKHGXOLQJ�DOJRULWKP�'RVWXSQR�QD��KWWS���WXQHV�RUJ�aXQLRV�VWG�VFKHG�KWPO

5REHUW�ARUGD^
5HDO90

7KH�JRDO�RI�WKLV�SURMHFW�LV�WR�GHYHORS�D�QHZ�W\SH
RI�YLUWXDO�PDFKLQH�ZKLFK�ZRXOG�DOORZ�SDUDOOHO�H[H�
FXWLRQ�DQG�IDVW�VZLWFKLQJ�EHWZHHQ�GLIIHUHQW�26��7KH
YLUWXDO�PDFKLQH�XVHV�WKH�UHDO�SURFHVVRU�WR�H[HFXWH
JXHVW�26�FRGH�DQG�LV�DEOH�WR�XVH�UHDO�FRPSXWHU�KDUG�
ZDUH��7KH�YLUWXDO�PDFKLQH� LV� LPSOHPHQWHG�RQ
[��B����$0'����DUFKLWHFWXUH��7KH�JRDO�LV�DFFRP�
SOLVKHG�E\�H[HFXWLQJ�NHUQHO�LQ�XVHU�PRGH��WKXV�HQD�
EOLQJ�IDVW�VZLWFKLQJ�DQG�SDUDOOHO�H[HFXWLRQ��7KLV�W\SH
RI�SDUDOOHO�PDFKLQH�DOVR�HQDEOHV�JUHDWHU�VSHHG�RI
FRGH�H[HFXWLRQ�ZKHQ�FRPSDUHG�WR�VWDQGDUG�YLUWXDO
PDFKLQHV��EHFDXVH�RQO\�VRPH�SDUWV�RI�KDUGZDUH�DUH
HPXODWHG��SDUWV�RI�PHPRU\�PDQDJHPHQW��,54�DQG
'0$�FRQWUROOHUV��HWF��
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