
9XN�-DQML`

7(55$*(1�¬��'
YL]XHOL]DFLMD�WHUHQD

1D�SROMX�JHQHULVDQMD�WHUHQD�SRVWRML�GRVWD�UDGRYD�
DOL�YHRPD�PDOL�EURM�MH�YH`X�SDCQMX�SRVYHWLR�LQWHUDN�
FLML�VD�NRULVQLNRP�X�UHDOQRP�YUHPHQX��2YR�SRGUD�
]XPHYD�YHRPD�EU]�VLVWHP�REUDGH�]DKWHYD�L�JHQHULVDQMD
VOLNH��&LOM�RYRJ�SURMHNWD�MH�GD�QD�VWDQGDUGQRP�3&�KD�
UGYHUX�RPRJX`L�SULND]�WHUHQD�X�WUL�GLPHQ]LMH�L�XaLQL
JD�LQWHUDNWLYQLP��X�UHDOQRP�YUHPHQX��VD�SRGU^NRP
]D�VORMHYH�WHUHQD�¬�VLVWHP�OD\HUD��3URJUDP�RPRJX�
`DYD�L]UDaXQDYDQMH�QRYLK�SURVWRUQLK�SRORCDMD�YLUWX�
HOQLK� REMHNDWD� EU]LQRP� NRMX� ]DKWHYD� UHDO�WLPH� ¬
EURM�IUHMPRYD�X�VHNXQGL�MH�YH`L�LOL�MHGQDN�����

8YRG
&LOM�SURMHNWD�MH�SUHGVWDYOMDQMH�WURGLPHQ]LRQDOQRJ

WHUHQD��NRMLP�MH�PRJX`H�PDQLSXOLVDWL�X�UHDOQRP�YUH�
PHQX��JGH�MH�NDR�SDUDPHWDU�X]HW�EURM�LVFUWDYDQMD�QR�
YLK�VOLND�X�VHNXQGL�¬�IUDPH�UDWH��/MXGVNRP�RNX�MH
GRYROMQR����WDNYD�LVFUWDYDQMD�GD�EL�VH�VWHNDR�XWLVDN
UHDOQH�JODWNH�DQLPDFLMH���3RUHG�RYRJD��GRGDWQL�FLOM�MH
L�GRELMDQMH�VSHFLILaQLK�LQIRUPDFLMD�VDGUCDQLK�X�RSLVX
WHUHQD�QD�RVQRYX�MHGQRVWDYQLK�XSLWD�¬�QSU��SUHVHN�WH�
UHQD�SR�VORMHYLPD��3RVWRML�GRVWD�UDGRYD�QD�WHPX�YL�
]XHOL]DFLMH�WHUHQD��7DNR_H�MH�L�GRVWD�DOJRULWDPD�]D
JHQHULVDQMH�QD�UDVSRODJDQMX��8OD]QL�SRGDFL�NRMH�RYD�
NYL�SURJUDPL�RaHNXMX�PRJX�ELWL�UD]aOLaLWL��7UL�RVQRY�
QD�WLSD�WLK�SRGDWDND�VX��

6OLND��JGH�SR]LFLMD�WDaNH�X�VOLFL�SUHGVWDYOMD�NRRU�
GLQDWX�UHOMHID��D�ERMD�SLNVHOD�SUHGVWDYOMD�YLVLQX�QD
WLP�NRRUGLQDWDPD�

�G�PRGHO��QDSUDYOMHQ�X�QHNRP�RG�SURJUDPD�]D
�'�PRGHORYDQMH��7R�VX�XJODYQRP�IRUPDWL�WLSD��[�
�OZR����GV���PD���PE��2QL�VDGUCH�X�VHEL�YH`�JRWRY�RE�
MHNDW�NRML�VDPR�WUHED�SULND]DWL�QD�HNUDQX��2YGH�QLMH
SRWUHEQR�QHNR�GRGDWQR�SURUDaXQDYDQMH�L�REUD_LYDQMH
SRGDWDND�

1L]�QXPHULaNLK�YUHGQRVWL��RGQRVQR�IDMO�NRML�VD�
GUCL�QL]�EURMHYD�IRUPDWLUDQ�WDNR�GD�JD�SURJUDP�UD]X�
PH��%URMHYL�SUHGVWDYOMDMX�[��\�L�]�SURVWRUQH�SR]LFLMH
RGUH_HQLK�WDaDND�WHUHQD��2G�WDaDND�VH�NDVQLMH��QMLKR�
YLP�SRYH]LYDQMHP��SUDYL�REMHNDW�NRML�`H�ELWL�SULND�
]DQ�QD�HNUDQX��

-HGDQ�RG�SURJUDPD�RYRJ�WLSD�MH�6XUIHU�ILUPH
*ROGHQ�6RIWZDUH��6XUIHU�QD�SULPHU�UDGL�SULND]�UHOMHID
X�WUL�GLPHQ]LMH��.DR�XOD]QH�SRGDWNH�SULPD�EURMaDQH
SRGDWNH��NRMH�LVFUWDYD�L]�]DGDWRJ�XJOD��7DM�XJDR�VH
PRCH�PHQMDWL�XSLVLYDQMHP�QRYLK�NRRGULQDWD�NDPHUH�
^WR�MH�YUOR�QH]DKYDOQR�]D�SRWUHEH�EU]RJ�SUHJOHGD�FHORJ
WHUHQD�LOL�L]XaDYDQMD�QMHJRYLK�GHORYD��MHU�VH�UHQGHU�
LQJ��SURFHV�LVFUWDYDQMD�VOLNH�QD�RVQRYX�]DGDWRJ�QL]D
WDaDND�X�YLUWXHOQRP�SURVWRUX��QH�YU^L�X�UHDOQRP�YUH�
PHQX��QHJR�WHN�QD�]DKWHY��7UX)OLWH�WDNR_H�LPD�LVWL
SUREOHP��

7DNR_H�QDLOD]LPR�QD�SUREOHP�®WHaQRJ¯�SULND]D�
MHU�QLMH�ODNR�SRVWL`L����VOLaLFH�X�VHNXQGL��WM�����QRYD
L]UDaXQDYDQMD�NRMD�VX�QHUHWNR�YHRPD�NRPSOHNVQD�
8YHN�SRVWRML�GLOHPD�GD�OL�UDGLWL�X�NRULVW�EU]LQH�LOL
NYDOLWHWD��D�VDPLP�WLP�QD�X^WUE�RQRJ�GUXJRJ��ILQDO�
QRJ�SURL]YRGD��MHU�YH`D�EU]LQD�DXWRPDWVNL�]QDaL
VODELML�NYDOLWHW�JHQHULVDQH�VOLNH��0DGD��WR�VH�GRQHNOH
PRCH�L]EH`L�RSWLPL]DFLMRP�DOJRULWDPD��WM��VPDQML�
YDQMHP�EURMD�L]UDaXQDYDQMD�SRWUHEQLK�]D�REUDGX
NRULVQLaNRJ�]DKWHYD�

,PSOHPHQWDFLMD
=D�UHDOL]DFLMX�SURMHNWD�NRUL^`HQH�VX�0LFURVRIW

'LUHFW;�L�'LUHFW�'�JUDILaND�ELEOLRWHND��.RUL^`HQ�MH
SURJUDPVNL�MH]LN�&����&HR�SURMHNDW�MH�RVPL^OMHQ
WDNR�GD�VH�VDVWRML�RG�JODYQRJ�GHOD��NRML�VH�NRULVWL�]D
SULND]LYDQMH�UH]XOWDWD��L�GRGDWDND�WM��SOXJ�LQRYD��SOXJ�LQ
MH�GRGDWDN�RVQRYQRJ�SURJUDPD�NRML�PX�GRGDMH�QRYH
PRJX`QRVWL���NRML�VH�NRULVWH�GD�REUDGH�SRGDWNH�L�YUDWH
LK�JODYQRP�SURJUDPX�

*ODYQL�GHR�MH�'LUHFW;�SUR]RU�QD�NRPH�VH�LVFUWD�
YDMX�UH]XOWDWL�SURUDaXQD��2YGH�MH�PRJX`H�PHQMDWL�UH�
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]ROXFLMX� SULND]D�� NDR� L� SUHEDFLYDWL� UHCLP� UHQ�
GHURYDQMD�¬�KDUGYHU�LOL�VRIWYHU��8�KDUGYHU�UHCLPX�NRU�
LVWH�VH�VSHFLILaQH�PRJX`QRVWL�PRGHUQLK�YLGHR�NDUWLFD
]D��'�UHQGHULQJ��GRN�X�VRIWYHUVNRP�UHCLPX�VYD
SURUDaXQDYDQMD�UDGL�JODYQL�SURFHVRU�UDaXQDUD�

2VQRYQL�SOXJ�LQ�MH�7HUUDLQ&UHDWRU��8OD]�NRML
RYDM�SOXJ�LQ�RaHNXMH�MH�VOLND��EPS�IRUPDWD��L]�NRMH
VH�L]YODaH�LQIRUPDFLMH�R�SURILOX�WHUHQD��'DOMH��RQ�WH
LQIRUPDFLMH��NDR�L�SRGDWNH�R�UH]ROXFLML�VOLNH�L�QMHQH
YHOLaLQH�X�SURVWRUX��NRMD�VH�L]UDaXQDYD�QD�RVQRYX�UH�
]ROXFLMH��]DSLVXMH�X�QRYL�IDMO��L]�NRJD�`H�SRVOH�ELWL
JHQHULVDQ�WHUHQ��2YR�VH�UDGL�]ERJ�NDVQLMHJ�VPDQMLYD�
QMD�EURMD�SURUDaXQD��1DLPH��QHPD�SRWUHEH�SRQRYR
YU^LWL�RYX�RSHUDFLMX��RGUH_LYDQMH�SURVWRUQLK�SR]LFLMD
L�SRORCDMD���YH`�VH�WL�SRGDFL�MHGQRVWDYQR�aLWDMX�L]�YH`
JRWRYRJ��WM��JHQHULVDQRJ�IDOMD��2YGH�SRVWRML�XJUD_HQD
NRQWUROD�VNDOLUDQMD�WHUHQD�X�SURVWRUX�SR�VYH�WUL�RVH�
3UL�RWYDUDQMX�WDNYRJ�IDMOD�YU^L�VH�aLWDQMH�L�SRYH]L�
YDQMH�NOMXaQLK�WDaDND�¬�YHUWHNVD��NRMLPD�VH�GHILQL^H
JGH�L�NDNR�̀ H�WDM�WHUHQ�ELWL�SULND]DQ�QD�HNUDQX��6YDNL
YHUWHNV�VDGUCL�YHNWRUVNH�LQIRUPDFLMH�R�VYRMRM�SR]LFLML
X�SURVWRUX��R�NRRUGLQDWDPD�QD�WHNVWXUL��ERMD�NRMRP
`H�ELWL�RERMHQ�QHNL�REMHNDW��NRMD�̀ H�ELWL�GRGHOMHQD�WH�
UHQX��LOL�MHGQRP�QMHJRYRP�GHOX��9HUWHNV�VDGUCL�L�YHNWRU
QRUPDOH�QD�REHNWDW�X�WRM�WDaNL��1RUPDOH�VH�NRULVWH
NDVQLMH�SUL�RGUH_LYDQMX�XWLFDMD�VYHWOD�L�VHQNL�QD�RE�
MHNDW��3URVWRUQH�SR]LFLMH�[�L�]�VH�JHQHUL^X�QD�RVQRYX
YHOLaLQH�VOLNH��D�\��YLVLQD��VH�RGUH_XMH�QRUPDOL]DFL�
MRP�YUHGQRVWL��ERMH�SLNVHOD��]DSLVDQLK�X�IDMOX��6SD�
MDQMHP�YHUWHNVD�RGUH_HQLP�UHGRVOHGRP��GRELMD�VH
SROLJRQDOQD�PUHCD��SROLJRQ�MH�MHGDQ�RG�RVQRYQLK�GH�
ORYD�VYDNRJ�REMHNWD�X��'�UHQGHU�PRGHOLPD��UHOMHID�
-HGDQ�SROLJRQ�aLQH�WUL�YHUWHNVD��$OJRULWDP�]D�JHQHU�
LVDQMH�SROLJRQD�JHQHUL^H�SR�GYD�SROLJRQD�RGMHGQRP
WDNR_H�]ERJ�RSWLPL]RYDQMD�NRGD��

7DNR_H�MH�RPRJX`HQR�GRGDYDQMH��RGQRVQR�RGX]�
LPDQMH��OD\HUD��VORMHYD��WHUHQD��WM��YUVWH�]HPOML^WD��VD
NRUHNFLMRP�SR]LFLMH�X�SURVWRUX��

7HUUDLQ0RGLILFDWRU�LVFUWDYD�VOLNX�QD�RVQRYX�YUH�
GQRVWL�YLVLQD�WDaDND�QD�WHUHQX��aLPH�VH�GRELMD�FUQR�
EHOD�NRSLMD�RULJLQDOQH�VOLNH��VSUHPQH�]D�REUDGX��1D
WRM�VOLFL�MH�PRJX`H�R]QDaLWL��SR�REH�RVH��OLQLMH�SUHVHND
X�NRMLPD�CHOLPR�GD�YLGLPR�VDVWDY�WHUHQD�SR�VORMH�
YLPD��7X�PRCHPR�GD�GRELMHPR�LQIRUPDFLMH�R�VDV�
WDYX�VYDNRJ�VORMD�SRVHEQR��X�]DYLVQRVWL�RG�WRJD�NRML
VORM�MH�RGDEUDQ��^WR�VH�VYRGL�QD�RGDELU�SRMHGLQDaQRJ
SROLJRQD��]DVQRYDQRJ�QD�SUHVHFDQMX�QMHJRYH�SRYU^L�
QH�L�]UDND�NRML�VH�®LVSDOMXMH¯�VD�SR]LFLMH�PL^D�QD�HN�
UDQX�X�YLUWXDOQL�SURVWRU�

0RJX`QRVW�SULND]LYDQMD�VDVWDYD�]HPOML^WD�SR�VOR�
MHYLPD��X�ELOR�NRMRM�WDaNL�QD�JHQHULVDQRP�WHUHQX�NRU�
LVWL�DOJRULWDP�VOLaDQ�RQRPH�]D�JHQHULVDQMH�VDPRJ
WHUHQD��DOL�X�GYH�GLPHQ]LMH��

'LUHFW;�UDGL�VD�®UHDOQLP¯�REMHNDWLPD�X�YLUWXHOQRP
VYHWX��NDR�̂ WR�VX�VYHWOD��NDPHUH���G�PRGHOL��PHVKHYL��
WHNVWXUH��LWG��6HP�^WR�RPRJX`DYD�QMHJRYX�YL]XHOL�
]DFLMX��SURMHNDW�RPRJX`DYD�L�NUHWDQMH�NUR]��'�VYHW
SR�YLUWXHOQRP�WHUHQX��7DNR_H�RPRJX`DYD�NRQWUROX
VYHWDOD��SULND]D�GRGDWQLK�LQIRUPDFLMD��NRQWUROX�SUL�
ND]D�JHRPHWULMH��PHQMDQMH�QDaLQD�UHQGHUD��LWG�

.DPHUD��NDR�MHGDQ�RG�RVQRYQLK�HOHPDQDWD�X��'
SURVWRUX�VH�PRCH�NRQWUROLVDWL�SRPR`X�

¬ WDVWDWXUH
¬ PL^D�
0L^HP�VH�YU^L�URWDFLMD�NDPHUH�SR�[�L�\�RVDPD

.DPHUD�LPD�PRJX`QRVW�SRGH^DYDQMD�QDSUHGQLK�RSFL�
MD��WLSD�IRNDOQD�GXCLQD��DVSHNW��RWYRU�EOHQGH��LWG�

2PRJX`HQ�MH�SULND]�FHOHRJ�WHUHQD�QD�WUL�QDaLQD
�WUL�WLSD�UHQGHUD��

¬ 3RLQW�¬�SULND]�VDPR�YHUWHNVD
¬ :LUHIUDPH�¬�SULND]�CLaDQRJ�PRGHOD��WM��YHU�

WHNVD�VSRMHQLK�OLQLMDPD��RGQRVQR�¤CLFDPD¥
¬ 6ROLG�¬�SULND]�aYUVWLK�REMHNDWD
7DNR_H�MH�PRJX`H�YU^LWL�VDNULYDQMH�QHYLGOMLYLK

SRYU^LQD��WM��SRO\JRQ�FXOOLQJ�QD�WUL�QDaLQD�
¬ 1RQH�¬�SULND]�VYLK�SROLJRQD�PHVKD
¬ &&:��&RXQWHU�&ORFN�:LVH��¬�VDNULYDQMH�SR�

OLJRQD�aLMD�MH�QRUPDOD�GRELMHQD�VSDMDQMHP
YHUWHNVD�X�VPHUX�VXSURWQRP�ND]DOMNH�QD�VDWX
RNUHQXWD�RG�WDaNH�SRJOHGD

¬ &:��&ORFN�:LVH��¬�VDNULYDQMH�SROLJRQD�aLMD�MH
QRUPDOD�GRELMHQD�VSDMDQMHP�YHUWHNVD�X�VPHUX
ND]DOMNH�QD�VDWX�RNUHQXWD�RG�WDaNH�SRJOHGD

6YHWOD�VH�PRJX�XNOMXaLWL�RGQRVQR�LVNOMXaLWL�]DY�
LVQR�RG�SRWUHEH��6YHWOD�VX�WLSD�GLUHFWLRQDO�OLJKW��7R
VX�VYHWOD�NRMD�VLPXOLUDMX�XGDOMHQL�L]YRU�VYHWORVWL�L�aLML
]UDFL�SDGDMX�JRWRYR�SDUDOHOQR�QD�REMHNDW��8�RYRP
VOXaDMX�VLPXOLUDMX�VXQaHYX�VYHWORVW�

1DGRJUDGQMD
0RJX`QRVW�QDGRJUDGQMH�RYRJ�SURMHNWD�MH�MDNR

YHOLND��3RVWRML�PRJX`QRVW�YUOR�MHGQRVWDYQRJ�GRGDYD�
QMD�QRYLK�RSFLMD�NUR]�VLVWHP�SOXJ�LQRYD��>WR�VH�VDPRJ
DOJRULWPD�]D�WHUHQ�WLaH��PRCH�VH�GRGDYDWL�SRGU^ND�]D
QRYH�WLSRYH�XOD]QLK�SRGDWDND��QD�SULPHU��MSHJ�IRUPDW
LOL�QXPHULaNH�SRGDWNH��1H]DYLVQR�RG�WHUHQD�PRJX�VH
GRGDWL�UD]OLaLWL��'�REMHNWL��QD�SULPHU�QHNL�REMHNDW
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L]PRGHORYDQ�X�MHGQRP�RG�SURJUDPD�]D��'�PRGHOR�
YDQMH�L�DQLPDFLMX��7DNR�̀ H�WUHQXWQL�SULND]�QD�HNUDQX
VDGUCDWL�VDP�WHUHQ�NDR�L�WH��GRGDWQH��REMHNWH��2YR�VH
PRCH�NRULVWLWL�]D�UD]QD�LVSLWLYDQMD�LQWHUDNFLMH�WHUHQD
VD�WLP�REMHNWRP��L�VO��3ULPHU�]D�RYR�EL�ELR��UHFLPR�
GRGDYDQMH�YHJHWDFLMH�LOL�VWDPEHQLK�SRGUXaMD�LOL�QHaHJ
WUH`HJ�QD�WHUHQ��6YHWOD�VH�WDNR_H�PRJX�QDGRJUD_LYDWL
X�VPLVOX�YL]XHOL]DFLMH�XWLFDMD�UD]OLaLWLK�VYHWORVQLK�L]�
YRUD�LOL�NROLaLQH�VYHWOD�QD�UHOMHI��.DPHUH�VH�PRJX
PHQMDWL�X�VPLVOX�GRGDYDQMD�UD]QLK�GRGDWQLK�NRQWUROD�
SRORCDMD�L�RULMHQWDFLMD�X�SURVWRUX�

-HGQD�RG�JODYQLK�PRJX`QRVWL�]D�QDGRJUDGQMX�MH
QDGRJUDGQMD�GR�UHDO�WLPH�GLVSODFHPHQW�HQJLQHD��'LV�
SODFHPHQW�MH�MHGDQ�RG�PHWRGD�®EU]RJ¯�PRGHORYDQMD�
NRML�VH��SRUHG�EXPS�PDSSLQJD��GRVWD�NRULVWL��%XPS
PDSSLQJ�UDGL�QD�SULQFLSX�SRPHUDQMD�QRUPDOD�QD
SRYU^LQL��JHRPHWULML��L�WLPH�VLPXOLUD�GRGDWQH�GHWDOMH
NDR�^WR�VX�QHUDYQLQH��UXSH��ERUH�QD�OLFX��LWG��7R�MH
®SULPLWLYQLML¯�QDaLQ�UDGD��MHU�VX�UH]XOWDWL�aHVWR
QH]DGRYROMDYDMX`L�LOL�QHUHDOQL��DOL�VH�GR�UH]XOWDWD�GROD]L
GRVWD�EU]R��'LVSODFHPHQW�MH��]D�UD]OLNX�RG�EXPSD��GRVWD
VSRULML�]D�NDONXODFLMX��MHU�PHQMD�VDPX�JHRPHWULMX
SRPHUDQMHP�SROLJRQD�X�SURVWRUX��WH�VX�L�HIHNWL�NRML
VH�SRVWLCX�GRVWD�UHDOQLML��

=DNOMXaDN
5HDOL]DFLMRP�RYRJ�SURMHNWD�SRND]DQR�MH�GD�VH�QD

SURVHaQRP�KDUGYHUX�3&�UDaXQDUD�PRCH�UD]YLWL�XSR�
WUHEOMLY��PRGXODUDQ�VRIWYHU�]D�SULND]�WHUHQD�X�UHDO�
QRP�YUHPHQX�

*ODYQL�QHGRVWDWDN�MH�KDUGYHUVND�]DKWHYQRVW��NDR
L�NRG�VYLK��'�DSOLNDFLMD��.YDOLWHW�L�EU]LQD�RYGH��MHG�
QRVWDYQR��QH�LGX�]DMHGQR��+DUGYHU�RJUDQLaDYD�EURM
SROLJRQD�NRML�PRJX�ELWL�UHQGHURYDQL��.RQNUHWQR��^WR
MH�YH`D�SUHFL]QRVW�SRWUHEQD��WM��^WR�MH�SRWUHED�]D�GH�
WDOMQMLLP�REMHNWLPD�YH`D��RGQRVQR��̂ WR�MH�YL^H�SROLJRQD
SRWUHEQR�UHQGHURYDWL��WR�MH�L�KDUGYHUVND�]DKWHYQRVW
YH`D��D�VDPLP�WLP�VH�L�EU]LQD�UHQGHURYDQMD�VPDQMXMH�
aLPH�VH�JXEL�QD�UHDO�WLPH�HIHNWX��L�REUQXWR�

/LWHUDWXUD
0LFURVRIW�06'1��0LFURVRIW�'LUHFW�'�6'.
0LFURVRIW�06'1��0LFURVRIW�'LUHFW;�6'.
KWWS���ZZZ�IDVWJUDSK�FRP�KHOS�FRQWHQWV�KWPO
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7KHUH�DUH�D�ORW�RI�DOJRULWKPV�DQG�VRIWZDUH�DSSOL�
FDWLRQV�IRU�UHQGHULQJ��'�WHUUDLQV��EXW�PRVW�RI�WKHP
GR�QRW�DGGUHVV�WKH�LVVXH�RI�UHDO�WLPH�UHQGHULQJ�ZLWK
DFFHSWDEOH�TXDOLW\��,Q�WKLV�SURMHFW��D�VRIWZDUH�IRU
UHDO�WLPH��LQWHUDFWLYH���'�WHUUDLQ�UHQGHULQJ��ZLWK
OD\HU�VXSSRUW��DQG�D�SOXJ�LQ�V\VWHP�ZDV�GHYHORSHG
RQ�VWDQGDUG�3&�KDUGZDUH�
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