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=DGQMLK� VWR� OHW� MH� UDþXQDOQLN� WHPHOMLWR� VSUHPHQLO� VYHW�� 9HQGDU� SD� VH� EOLåDPR� PHMDP�� NRWHKQRORJLMD� YHþ� QH� ER� PRJOD� L]EROMãDWL� UDþXQDOQLãNLK� VSRVREQRVWL�� =DWR� ERP� Y� VHPLQDUMXSUHGVWDYLO� REHWDMRþH� UD]LVNDYH� QD� SRGURþMX� NYDQWQHJD� UDþXQDOQLãWYD�� 3UHGVWDYLO� ERP� QDMEROMREHWDYQH� WHKQRORJLMH�� 9HQGDU� SD� QRYH� WHKQRORJLMH� SULQDãDMR� WXGL� QRYH� QDþLQH� GHORYDQMDUDþXQDOQLNRY�� =DWR� ERP� SUHGVWDYLO� 6KRURY� DOJRULWHP�� NL� MH� HGHQ� SRPHPEQHMãLK� DOJRULWPRY�� QDNDWHULK�WHPHOMLMR�SRVWRSNL�UDþXQDQMD�QD�NYDQWQLK�UDþXQDOQLNLK�
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5DþXQDOQLNL�VR�Y�]DGQMHP�VWROHWMX�NRUHQLWR�VSUHPHQLOL�VYHW�LQ�QDã�SRJOHG�QDQM��3UYL�UDþXQDOQLN�MHELO� WHåHN� YHþ� WRQ� LQ� MH� ELO� SULPHUHQ� OH� ]D� QHNDM� RVQRYQLK� RSHUDFLM�� 0HG� QMLP� LQ� GDQDãQMLPUDþXQDOQLNRP��NL� JD� VUHþDPR� åH� VNRUDM�SRYVRG�� MH� RJURPQD� UD]OLND� �� NRW� GD� EL� ELOR�PHG� QMLPDPLOLMRQ�OHW�HYROXFLMH��$�UD]YRM� MH�YHV�þDV� WHNHO� OH�Y�HQL�VPHUL�� VDM�GDQDãQML�QDMEROMãL� UDþXQDOQLNLGHOXMHMR�ãH�YHGQR�QD�SRSROQRPD�HQDN�QDþLQ��NRW�VR�GHORYDOL�SUYL��NDMWL�UD]YRM�UDþXQDOQLNRY�MH�ãHOOH�Y�HQL�VPHUL��VPHUL�SRPDQMãHYDQMD��äDO�SUDY�NPDOX�WR�YHþ�QH�ER�]DGRVWRYDOR��=DWR�VR�VH�IL]LNL�LQHOHNWURQLNL�XVPHULOL�Y�VYHW�QDMPDQMãLK�GLPHQ]LM���Y�VYHW�NYDQWQH�PHKDQLNH��GD�EL�SRLVNDOL�UHãLWHYWHJD�SUREOHPD��,Q�]GL�VH��GD�XSDQMH�LQ�YVH�YORåHQR�GHOR�QLVR�ãOL�Y�QLþ��3ORGRYL�GROJRWUDMQHJD�GHODLQ�WHRULMVNLK�UD]JODEOMDQM�VR�åH�REURGLOL�SUYH�VDGRYH��SUYH�GHOXMRþH�NYDQWQH�UDþXQDOQLNH��NL�SD�VRãH�YHGQR�Y�ID]L�UD]LVNRYDQMD�LQ�L]EROMãHYDQMD�RVQRYQLK�SULQFLSRY�'R�SUYLK�SUDYLK�UDþXQDOQLNRY��NL�ERGR�VSRVREQL�RSUDYOMDWL�RSUDYLOD�SRGREQD�RSUDYLORP�GDQDãQMLKUDþXQDOQLNRY�� ER�YHUMHWQR�PLQLOR� ãH�NDU� QHNDM� þDVD��9HQGDU� SD� MH� NOMXE� WHPX� WR� ]HOR� REHWDMRþHSRGURþMH�SULKRGQMH�WHKQRORJLMH�

���2G�]DþHWNRY�GR�GDQHV
2G� L]GHODYH� SUYLK� UDþXQVNLK� VWURMHY� �QH� UDþXQDOQLNRY�� MH� PLQLOR� åH� YHþ� VWROHWLM�� 3UYH� SUDYHUDþXQDOQLNH�SD�VUHþDPR�ãHOH�RE�]DþHWNX�����VWROHWMD��/DKNR�EL�UHNOL��GD�MH�ELOD�QMLKRYD�XSRUDEQRVWVRUD]PHUQD� QMLKRYL� YHOLNRVWL�� 7RGD� SUDY� NPDOX� VR� ]QDQVWYHQLNL� UD]YLOL� WHKQRORJLMRSROSUHYRGQLãNLK�HOHPHQWRY��7L�VR�GHORYDOL�HQDNR�NRW�SUHG�QMLPL�YDNXXPVNL�HOHPHQWL��YHQGDU�VRELOL�YHOLNR�PDQMãL��Y]GUåOMLYHMãL��FHQHMãL�LQ�SUHGYVHP�KLWUHMãL��$PSDN�NPDOX�WR�QL�ELOR�YHþ�GRYROMLQ� ]DþHOD� VH� MH� SURL]YRGQMD� LQWHJULUDQLK� YH]LM�� 1DMSUHM� VR� ELOD� WD� YH]MD� GRNDM� YHOLND� LQ� MH� QSU�WLSLþHQ� SURFHVRU� YVHERYDO� QHNDM� �������� WUDQ]LVWRUMHY�� 'DQHV� YHOMD� ]D� PHULOR� NYDOLWHWH� WXGLSRYUãLQVND�JRVWRWD�WUDQ]LVWRUMHY�Y�LQWHJULUDQLK�YH]MLK��1DWR�VR�WHKQLNR�L]GHODYH�YH]LM� L]SRSROQLOLGR�WH�PHUH��GD�YVHEXMH�WLSLþHQ�SURFHVRU�RNROL���GR���PLOLMRQRY�WUDQ]LVWRUMHY��7DND�MH�GDQHV�YHþLQDSURFHVRUMHY��7LSLþQH�YHOLNRVWL� WUDQ]LVWRUMD�VR�RNROL���PP��SRYH]DYH�QD�YH]MLK�SD�PHULMR� OH�RNROL����PP��&RPSDT� WUHQXWQR�SUHKDMD� QD� WHKQRORJLMR�Y�NDWHUL� L]GHOXMHMR������PP GHEHOH� SRYH]DYH�3ROHJ�]PDQMãDQMD�YHOLNRVWL�VH�WXGL�SURFHVL�YUãLMR�GR�����NUDW�KLWUHMH��VDM�VR�VH�GHORYQH�IUHNYHQFHSRY]SHOH�]�QHNGDQMLK������0+]�QD�VHGDQMLK���������0+]�.R�SUHXþLPR�VWDQMH�Y�GDQDãQML�WHKQRORJLML��ODKNR�UHþHPR��GD�VPR�RE�L]EROMãDYDK�]PRåQL�SRYHþDWLJRVWRWR�LQWHJULUDQLK�YH]LM� ãH�GR�����NUDW��ýH�SD�SRJOHGDPR�ãH����NUDW�YHþMR�SRPDQMãDYR��ãLULQROLWRJUDIVNHJD�YH]MD�SUHGVWDYOMD�QHNDM����DWRPRY��7X�SD� VH�NRQþDMR�PHMH�NODVLþQHJD�SR]QDYDQMDGHORYDQMD�HOHNWURQVNLK�HOHPHQWRY��=DWR�PRUDPR�SRVHþL�SR�QDVOHGQMHP�SULPHUQHP�RURGMX�]D�RSLV�NYDQWQL�PHKDQLNL��3UDY�WR�VR�VWRULOL�WHRUHWLþQL�IL]LNL�SUHG�QHNDM�GHVHWOHWML�.DM� VH� ]JRGL� ]� LQIRUPDFLMDPL�� NR� MLK� YQHVHPR� Y� NYDQWQL� VYHW"�.DNR� GDOHþ� ODKNR� SRPDQMãDPRHOHNWURQVND�YH]MD��GD�ERGR�ãH�GHORYDOD"�$OL�MH�PRåQR�JRYRULWL�R�LQIRUPDFLMDK�Y�NYDQWQHP�VYHWX"7DND�LQ�SRGREQD�YSUDãDQMD�VR�Y]SRGEXGLOD�IL]LNH�UD]OLþQLK�VPHUL��GD�VR�VH�RVUHGRWRþLOL�Y�SULSUDYRLQ�L]GHODYR�WDNUDW�ãH�VDQMVNLK�VWURMHY��7DNR�MH�ELO�OHWD������L]GHODQ���ELWQL�NYDQWQL�UDþXQDOQLN�SRGRNULOMHP� ,%0� >�@�� QDVOHGQMH� OHWR� ������� SD� ��ELWQL� NYDQWQL� UDþXQDOQLN� Y� ODERUDWRULMX� Y� /RV$ODPRVX��/HWD������MH�Y�0�QFKQX�GHORYDO�åH�UDþXQDOQLN�QD���ELWLK�>�@�
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3RUDED�HQHUJLMH�Y�GDQDãQMLK�UDþXQDOQLNLK�MH�QDPHQMHQD�SUHGYVHP�]D�GHORYDQMH�YVHK�QDSUDY�LQ�]DY]GUåHYDQMH�LQIRUPDFLMVNHJD�VWDQMD�Y�SRPQLOQLNX�LQ�SURFHVRUMX��3UL�WHP�YHPR��GD�LPDPR�ODKNR�OHGLJLWDOQR�REOLNR�LQIRUPDFLM��VDM�QD�DQDORJQLK�NROLþLQDK�QH�PRUHPR�L]YDMDWL�PDWHPDWLþQLK�RSHUDFLM�9]URN�WHJD�MH�GHMVWYR��GD� MH�DQDORJQLK�NROLþLQ� WROLNR�NRW� UHDOQLK�ãWHYLO�� WRUHM�QHVNRQþQR��9HOLNRODåMH�MH�NUPLOLWL�QHNR�VWDQMH��NR�ODVWQRVW�MH��ORJLþQR�VWDQMH����DOL�MH�QL��ORJLþQR�VWDQMH����2EH� VWDQML� ODKNR� L]PHULPR� NRW� QDSHWRVW�� SUYR� NRW� VWDQMH� EUH]� GRORþHQH� UHIHUHQþQH� QDSHWRVWL�GUXJR� RE� UHIHUHQþQL� QDSHWRVWL��9VDNR� RG� WHK� RVQRYQLK� VWDQM� MH� RVQRYQD� LQIRUPDFLMD� LPHQRYDQDELW�6HGDM�SD�VH�YSUDãDMPR��.DM�EL�ODKNR�ELO�ELW�Y�NYDQWQHP�VYHWX"7XNDM� LPDPR� ]D� GHILQLFLMR� RVQRYQHJD� VWDQMD� YHþ�PRåQRVWL� LQ� SUDY� YVH� VR� RGYLVQH� RG� QDþLQRYPHUMHQMD� LQ� SLVDQMD� QD� ªPHGLM©�� 0HGLM� MH� Y� WHP� SULPHUX� SRGODJD�� QD� NDWHUL� VH� YUãL� SRVWRSHNUDþXQDQMD�� QSU�� NULVWDO� VROL� 1D&O�� PROHNXOH� HWDQROD�«� 1H� JOHGH� QD� ]DSLV� RVQRYQHJD� GHODLQIRUPDFLMH��ELWD���SD�LPDPR�WXNDM�QRYR�LPH�]D�WD�SRMHP���48%,7 � �ªTXDQWXP�ELW©��DQJO����WRUHMNYDQWQL�ELW�=HOR�]DQLPLYR�LQ�WXGL�XSRUDEQR�SD�MH�GHMVWYR��GD�MH�ODKNR��TXELW�WXGL�VXSHUSR]LFLMD�REHK�ORJLþQLKVWDQM����LQ�����NL�MLK�SUHGVWDYLPR�]�YDORYQLPD�IXQNFLMDPD� �< LQ� �< ��7DNR�LPDPR�

�� <�< < ����������������������������������������������������������������.RW�YLGLPR��JRYRULPR�SUL�NYDQWQLK� UDþXQDOQLNLK�R�YDORYQLK� IXQNFLMDK�� NL� VR� HGLQH�SULPHUQH� ]DRSLV�VWDQM��7DNR�LPDPR�]D�]DSRUHGMH�Q TXELWRY�]DSLV� ^ ` ��N��&F�[F� Q�������
�������[ NN ��� ¦ ���=DUDGL� VDPHJD� ]QDþDMD� LQIRUPDFLM�SD� VR�Y�NYDQWQHP� UDþXQDOQLNX�SRWUHEQL� SRSROQRPD� GUXJDþQLQDþLQL�UDþXQDQMD��2ELþDMQL�DOJRULWPL�YHþ�QH�GHOXMHMR�]DUDGL�GUXJDþQHJD�QDþLQD�GHORYDQMD�ORJLþQLKYUDW��NL�QH�UDþXQDMR�OH�]�ORJLþQLPL���LQ����=DWR�MH�ELOR�SRWUHEQR�SRLVNDWL�QRYH�DOJRULWPH�(GHQ�SUYLK� WDNLK�DOJRULWPRY� MH�ELO� �6KRURY�DOJRULWHP��NL� MH�QDPHQMHQ� LVNDQMX�GYHK�PQRåLWHOMHYQHNHJD� ãWHYLOD� �QSU�� ������  � ���� ������ WRUHM� IDNWRUL]DFLML�� =HOR� XSRUDEHQ� MH� QD� SRGURþMXYDURYDQMD� SRGDWNRY� R]�� NRGLUDQMD�� (QD� GDQHV� QDMSRJRVWHMH� XSRUDEOMDQLK� PHWRG� NRGLUDQMD� MHPHWRGD�MDYQHJD�NOMXþD��.OMXþ�MH�SURGXNW�GYHK�ãWHYLO��(QR�MH�MDYQR�REMDYOMHQR��QD�ZZZ�VWUDQHK�DOLSD�JD�SUHMPH�VNXSLQD�XSRUDEQLNRY���GUXJR�SD�LPD�SRãLOMDWHOM�VSRURþLO�LQ�GUXJLK�LQIRUPDFLM�6KRURY� DOJRULWHP� GHOXMH� SRGREQR� NRW� )RXULHURYD� DQDOL]D� QD� YDORYDQMLK�� YHQGDU� SD� 6KRURYDOJRULWHP�GHOXMH�QD�YDORYQLK�HQDþEDK�VWDQM�>�@��1MHJRYD�SUHGQRVW�MH�Y�KLWURVWL��/HWD������MH�����UDþXQDOQLNRY� �� PHVHFHY� IDNWRUL]LUDOR� ���� PHVWQR� ãWHYLOR�� 6KRURY� DOJRULWHP� EL� QD� NYDQWQHPUDþXQDOQLNX�]D�WR�LVWR�GHOR�SRWUHERYDO�NYHþMHPX�QHNDM�XU�>�@�'UXJL�]HOR�SRPHPEHQ�MH��*URYHUMHY�DOJRULWHP��8SRUDEOMD�VH�]D�LVNDQMH�IXQNFLMH�]�Q QH]QDQNDPLLQ� GRORþHQLP� UH]XOWDWRP� HQDþE�� 9� NODVLþQL� PDWHPDWLNL� VH� WDND� IXQNFLMD� LãþH� Y� Q NRUDNLK�� 7DDOJRULWHP�SD�RPRJRþD�LVWR�GHOR�Y��Q NRUDNLK��'DQHV�JD�XSRUDEOMDPR�WXGL�Y�NODVLþQLK�SURJUDPLKNRW�SRGSURJUDP�>�@�0DWHPDWLNL�LQ�ORJLNL�ãH�QDSUHM�Y]WUDMQR�LãþHMR�QRYH�PRåQRVWL�LQ�QDþLQH�UDþXQDQMD��7DNR�VR�UD]YLOLåH�QHNDM� UD]OLþQLK�DOJRULWPRY��NL�ERGR�SROQR�XSRUDEQRVW�SRND]DOL� ãHOH�Y�NYDQWQLK� UDþXQDOQLNLK�9HQGDU�SD�VR�NRW�LGHMQR�YRGLOR�LQ�SRPRåQD�RURGMD�åH�VHGDM�YNOMXþHQL�Y�ãWHYLOQH�SURJUDPH�



�

���0HWRGH�UDþXQDQMD
3UL� UDþXQDQMX� PRUDPR� YHGQR� LPHWL� QHN� PHGLM�� QD� NDWHUHJD� ]DSLVXMHPR� LQ� ]� QMHJD� EHUHPRLQIRUPDFLMH��=DWR�VH�MH�QDMSUHM�WUHED�YSUDãDWL��NDWHUD�VUHGVWYD�VSORK�ODKNR�XSRUDELPR�1D� WR� YSUDãDQMH� MH� IL]LNRP� Y� SUHFHMãQML� PHUL� åH� XVSHOR� RGJRYRULWL�� 7UHQXWQR� QDMEROM� REHWDYQHWHKQRORJLMH�>�@��VR�SULND]DQH�Y�WDEHOL����9�VWROSFX�WHKQRORJLMD VR�QDYHGHQH�UD]OLþQH�VQRYL��NL�VRVUHGVWYD�UDþXQDQMD��ýDV�L]YHGEH�HQH�RSHUDFLMH�QD�GDQHP�VUHGVWYX�MH�WHOHP� 9�þDVX�7GHNRK UD]SDGHNRKHUHQWQR�VWDQMH�VLVWHPD��âWHYLOR�0 SRYH��NROLNR�RSHUDFLM�MH�PRJRþH�L]YHVWL��SUHGHQ�Y�VUHGVWYXQDVWRSL�VWDQMH�GHNRKHUHQFH�

7HKQRORJLMD WHOHP >V@ 7GHNRK >V@ 00|VEDXHUMHYD�MHGUD ����� ����� ���*D$V�HOHNWURQL ����� ����� ���$X�HOHNWURQL ����� ���� ���8MHWL�LRQL ����� ���� ����2SWLþQH�MDPH ����� ���� ���(OHNWURQVNL�VSLQ ���� ���� ���(OHNWURQVNH�NYDQWQH�SLNH ���� ���� ���-HGUVNL�VSLQ ���� ��� ���6XSHUSUHYRGQL�ªRWRþNL© ���� ���� ���7DEHOD��� 1DMEROM�REHWDYQH�WHKQRORJLMH�]D�GHORYDQMH�NYDQWHJD�UDþXQDOQLND�
����5DþXQDQMH�]�XMHWLPL�LRQL

1DMEROM�SHUVSHNWLYQD�MH�PHWRGD�UDþXQDQMD�]�XMHWLPL�LRQL��NHU�MH�ãWHYLOR�RSHUDFLM��NL�MLK�MH�PRJRþHL]YHVWL�QD�PHGLMX�SUHG�VWDQMHP�GHNRKHUHQFH��QDMYHþMH��JOHM�WDEHOR����3UL� WHM� PHWRGL� VR� LRQL� XMHWL� Y� SULPHUQR� REOLNRYDQLK� PROHNXOVNLK� VLWLK�� 8MDPHPR� MLK� ODKNR� ]HOHNWULþQLP�LQ�DOL�PDJQHWQLP�SROMHP��YþDVLK�SD�VH�XMDPHMR�åH�]DUDGL�VDPLK�ODVWQRVWL�VLW�R]��SDVWL�6�SULPHUQLPL�SXO]L�ODVHUVNLK�åDUNRY�LQ�]�]HOR�QDWDQþQR�IRNXVLUDQLP�åDUNRP�VSUHPLQMDPR�VWDQMHLRQRY�Y�WHK�SRPQLOQLK�GHORYQLK�FHOLFDK��=�GRYHGHQR�HQHUJLMR�VSUHPHQLPR�DNWLYQRVW� LRQD��NL�VH]DUDGL�YHþMH�NLQHWLþQH�HQHUJLMH�JLEOMH�Y�YHþMHP�REPRþMX�SURVWRUD��=DWR�VH�JRVWRWD�YHUMHWQRVWL��GDJD�QDMGHPR�Y�SDVWL�]PDQMãD�7R�VWDQMH�XVWUH]D�ORJLþQHPX�VWDQMX���
6OLND� ��� 0HULWHY� VWDQMD� VLVWHPDLRQVNLK� SDVWL� Y� ODERUDWRULMX� /RV$ODPRV>�@�� 6WDQMH� D� MH� �����VWDQMH� E� ������ VWDQMH� F� ����� LQVWDQMH�G�������
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1D�VOLNL���MH�SULND]DQ�SULPHU�ãWLULK�SDVWL��NL�VR�Y�UD]OLþQLK�ORJLþQLK�NRQILJXUDFLMDK��ýHWUWR�VWDQMH�MHQD�SULPHU�VWDQMH�������6YHWOH� WRþNH�VR�NDOFLMHYL� LRQL�Y�SDVWL��=D�SDVWL� VH�QDMYHþNUDW�XSRUDEOMDMRSRVHEQH� SROLPHUQH� VQRYL�� NL� VH� GDMR� GREUR� NRQWUROLUDWL� WDNR� SR� REOLNL� NRW� WXGL� SR� ORNDOQHPQDERMX�
����5DþXQDQMH�]�HOHNWURQVNLP�VSLQRP

7XGL� HOHNWURQVNL� VSLQ� ODKNR� XSRUDELPR� NRW� VUHGVWYR� UDþXQDQMD�� 3UL� WHP� PRUDPR� SD]LWL�� GDXSRUDEOMDPR�DWRPH��NL�LPDMR�VSLQVNR�QHYWUDOQD�MHGUD��.HU�LPD�HOHNWURQ�ODKNR�OH�QDWDQNR�GRORþHQVSLQ���������LPDPR�SRGODJR�]D�ELQDUQL�VLVWHP�]DSLVD�LQIRUPDFLM��1D�SULPHU��ODKNR�VH�GRJRYRULPR�GD��V� ������ XVWUH]D�VWDQMX _�!�LQ��V� �������XVWUH]D� _�!�6SLQ� HOHNWURQRY� VSUHPLQMDPR� ]� ]XQDQMLP� PDJQHWQLP� SROMHP�� VDM� MH� VPHU� VSLQD� HOHNWURQDGRORþHQD� ]� VPHUMR� HIHNWLYQHJD� PDJQHWQHJD� SROMD� HOHNWURQD� �JOHM� VOLNR� ���� 3UL� YHþMHP� ãWHYLOXDWRPRY�VNXSQR�VWDQMH�]DSLãHPR�NRW�YVRWR�SRVDPH]QLK�VWDQM�'RELPR�VWDQMD��NL�QLVR�þLVWD� _�!� DOL� _�!��NHU�QL�QXMQR��GD�SRVDPH]QH�VSLQH�PHULPR�QDWDQNR�SRGSUDYLP�NRWRP�JOHGH�QD�RV�URWDFLMH��5HþHPR�WRUHM�ODKNR��GD�VSLQ�]DY]DPH�YVD�VWDQMD�PHG�±����LQ�����0HULOQLNL� SUL� UDþXQDQMX� ]� HOHNWURQVNLP� VSLQRP� VR� ª6XSHUFRQGXFWLQJ� 4XDQWXP� ,QWHUIHUHQFH'HYLFH�©�QDSUDYH��648,'���7R�VR�QDSUDYH�VHVWDYOMHQH�L]�]DSRUHGMD�SRVDPH]QLK�64,8'�RY��JOHMVOLNR� ���� 64,8'� MH� WURVORMQL� HOHPHQW� VHVWDYOMHQ� L]� GYHK� VXSHUSUHYRGQLK� LQ� HQH� QDYDGQH� SODVWLVQRYL��1DYDGHQ�PDWHULDO�Y�VUHGLQL�MH�QDYDGQR�L]RODWRU��NL�MH�NRW�SRWHQFLDOQD�SUHJUDGD�PHG�REHPDYDORYDQMHPD�Y�VXSHUSUHYRGQHP�PDWHULDOX��9�VXSHUSUHYRGQHP�PDWHULDOX�VR�HOHNWURQL�]GUXåHQL�YSDUH� LPHQRYDQH� &RRSHUMHYL� SDUL�� 9� SULPHULK�� NR� VH� SUHWRN� VNR]L� ]DQNR� VSUHPHQL�� ODKNR&RRSHUMHYL�SDUL WXQHOLUDMR�VNR]L�L]RODWRUVNR�SUHJUDGR�(QD�SRVHEQLK�]QDþLOQRVWL�WHJD�HOHPHQWD�MH�]PRåQRVW�PHULWL�YHþNUDWQLN�PDJQHWQHJD�SUHWRND�K��H� �7D� NROLþLQD� SD� MH� HQDND�%RKURYHPX�PDJQHWRQX�IP ��ýH� ODKNR� L]PHULPR� YHOLNRVW�IP�� SD� ODKNRL]PHULPR�NROLþLQH��NL�VR�WXGL�����NUDW�YHþMH�0HWRGD�V�648,'�L�LQ�HOHNWURQVNLP�VSLQRP�MH�]HOR�REHWDMRþD��YHQGDU�SD�LPD�WXGL�YHOLNRSRPDQMNOMLYRVW��YVDNR�]XQDQMH�PDJQHWQR�SROMH�ODKNR�]PRWL�QRUPDOQR�GHORYDQMH�UHJLVWUD�LQ�XQLþLLQIRUPDFLMVNR�VWDQMH�

6OLND����648,'��2VHQþHQ�GHO�MH�L]RODWRU��1HRVHQþHQ�GHO��SDMH�VXSHUSUHYRGQL�PDWHULDO�
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����5DþXQDQMH�]�MHGUVNLPL�VSLQL
ýH� NRW� VUHGVWYR� XSRUDELPR� HOHNWURQVNL� VSLQ��PRUD� ELWL� MHGUR�PDJQHWQR� QHYWUDOQR�� ýH� SD� LPDMRMHGUD� NRQþHQ� PDJQHWQL� PRPHQW�� JD�� SRGREQR� NRW� SUHM� HOHNWURQVNL� VSLQ�� XSRUDELPR� ]D� ]DSLVGLJLWDOQLK�LQIRUPDFLM�/H� QDþLQ�� NDNR� YSOLYDPR� QD� MHGUVNL� VSLQ� MH� GUXJDþHQ� RG� PHWRGH�� V� NDWHUR� VSUHPLQMDPR� VSLQHOHNWURQD��8SRUDEOMDPR�QDPUHþ�MHGUVNR�PDJQHWQR�UHVRQDQFR��105���2VQRYD�105�MH��GD�VWDQMHMHGUVNHJD� VSLQD� VSUHPHQLPR� ]� HOHNWURPDJQHWQLP� SXO]RP�� 6SUHPHPEL� VOHGLPR� ]� 105VSHNWURPHWURP��0HULOQD� VRQGD� VSHNWURPHWUD� MH� WXOMDYLFD�� NL� MH� RYLWD� RNROL� Y]RUFD�� 6SUHPHPEDPDJQHWQHJD�SUHWRND�Y�WXOMDYLFL�SD�LQGXFLUD�QDSHWRVW��NL�MR�PHULPR�

���6KRURY�IDNWRUL]DFLMVNL�DOJRULWHP
(QR�QDMYHþMLK�RGNULWLM�Y�UD]YRMX�SULPHUQH�UDþXQDOQLãNH�ORJLNH�]D�NYDQWQH�UDþXQDOQLNH� MH�REMDYLO3HWHU�:��6KRU�>�@��2GNULO�MH�DOJRULWHP�]D�IDNWRUL]DFLMR�FHOLK�ãWHYLO��NL�WHþH�HNVSRQHQWQR�KLWUHMH�RGNDWHUHJD�NROL�NODVLþQHJD�DOJRULWPD��7D�DOJRULWHP�LPD�]D�YKRGQH�LQ�L]KRGQH�LQIRUPDFLMH�NODVLþQHLQIRUPDFLMH��SRVSHãLWHY�SD�QDVWDQH�]DUDGL�L]NRULãþDQMD�NYDQWQLK�HIHNWRY�QD�YPHVQLK�VWRSQMDK�3UYD�VWYDU��NL�QDP�SDGH�QD�SDPHW��NR�KRþHPR�IDNWRUL]LUDWL�QHNR�ãWHYLOR�1��MH��GD�EL�JD�SRVWRSQRGHOLOL�]�YVHPL�ãWHYLOL��9HQGDU�åH�SR�NUDMãHP�SUHPLVOHNX�SRVWRSHN�VNUDMãDPR�QD�ãWHYLOD��PDQMãD�RG�1��'DQHV�NYDQWQL�UDþXQDOQLN�VLPXOLUDPR�QD�NODVLþQLK�UDþXQDOQLNLK��YHQGDU�VR�SUHUDþXQL�YHOLNRSRþDVQHMãL��NRW�EL�ELOL�QD�UHDOQHP�NYDQWQHP�UDþXQDOQLNX�1DPHVWR� WHJD� SD� MH� 6KRU� SUHYHGHO� IDNWRUL]DFLMR� ãWHYLOD� 1 QD� GUXJ� SUREOHP� �� LVNDQMH� SHULRGHGRORþHQH� SHULRGLþQH� IXQNFLMH� LQ� SRWHP� QD� WHP� SUREOHPX� XSRUDELO� NYDQWQH� WHKQLNH�� .HU� MH� WDDOJRULWHP�QHNDNãQD�RVQRYD�RVWDOLK�NYDQWQLK�DOJRULWPRY��LPD�WXGL�SRVHEHQ�SRPHQ��=DWR�JD�ERPRSRGUREQHMH�UD]ORåLOL�QD�SULPHUX�IDNWRUL]DFLMH�ãWHYLOD����6DP� SURFHV� SRWHND� Y� NRUDNLK� LQ� ]DQMH� WXGL� XVWUH]QR� SULSUDYL� SRWUHEQH� LQVWUXPHQWH�� .YDQWQLUDþXQDOQLN�RSUHPLPR�]�GYHPD� UHJLVWURPD��; LQ�<�� LQ� QMXQH� L]KRGLãþQH� YUHGQRVWL� SRVWDYLPR�QDORJLþQH� YUHGQRVWL� �� �%RROHRYD� QLþOD��� 3UYL� UHJLVWHU� �;�� MH� QDPHQMHQ� ]DSLVX� VSUHPHQOMLYNH� [�� YGUXJHP�UHJLVWUX��<��SD�KUDQLPR�YUHGQRVWL�IXQNFLMH� ��[< �)DNWRUL]DFLMR�L]YHGHPR�SR�QDVOHGQMLK�NRUDNLK�
x 1DNOMXþQR�L]EHUHPR�ãWHYLOR�[��NL�MH�WXMH�ãWHYLOX�Q ����3URJUDP�MH�Y�WHP�SULPHUX�L]EUDO�ãWHYLOR[ ���1DWR�SD�L]EHUHPR�ãH�ãWHYLOR�T��NL�VH�QDKDMD�Y�RNROLFL�Q���T ����
x 2ED�UHJLVWUD�SRVWDYLPR�Y�L]KRGLãþQR�VWDQMH���MX�VSUD]QLPR��_[�\!� �_���!�DOL� � < �JOHM�VOLNR���

6OLND����3RVWDYLWHY�QLþOH�
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x 5HJLVWHU�; SRVWDYLPR�Y� VXSHUSR]LFLMR� YVHK�T %RROHRYLK� VWDQM��< SD� RVWDQH� QD� QLþ��'RELPRVWDQMH�� NL� MH� SUHGVWDYOMHQR� NRW� SDV� YVHK� [�� NDWHULK� \ YUHGQRVW� MH� \ ��� ,PDPR� WRUHM� VWDQMH¦ < [ [T ��� ��NL�MH�SULND]DQR�QD�VOLNL���

x ,]UDþXQDPR�XVWUH]QH�YUHGQRVWL� IXQNFLMH� I  �[D PRG Q LQ� MLK� YQHVHPR�Y� UHJLVWHU�<�� ,]KRGQRVWDQMH�MH�]DWR� ¦[ [I[T ���� LQ�MH�SULND]DQR�QD�VOLNL����9ORJR�VSUHPHQOMLYNH�SD�SUHY]DPH�D�
GD�QH�EL�SULãOR�GR�SRPRWH��NHU�XSRUDEOMDPR�[ NRW�L]EUDQL�HOHPHQW��

x ,]EHUHPR�WRþNR�N �\�YUHGQRVW�Y�IXQNFLML��L]UDþXQDQH�SHULRGLþQH�IXQNFLMH�LQ�SRLãþHPR�UHãLWYHHQDþEH�[D PRG�Q N��9UHGQRVW�N L]EHUHPR��NHU�QH�PRUHPR�L]PHULWL�FHORWQHJD�VLVWHPD�LQ�EL�JD�VSRVNXãDQMHP�UD]ELOL��*OHM�VOLNR���

6OLND����,QLFLDOL]DFLMD

6OLND����3HULRGLþQD�IXQNFLMD

6OLND����,]EHUHPR�YUHGQRVW�N LQ�GRELPR�VWDQMH�QD�GHVQL�
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x 'RELWL� PRUDPR� YUHGQRVW� SHULRGH� U�� NL� MH� Y� GHVQHP� JUDIX� QD� VOLNL� ��� /DKNR� EL� MR� GRELOL� ]GLUHNWQLP�PHUMHQMHP��9HQGDU�SD�LPDPR�NYDQWQL�VLVWHP��NL�JD�QH�PRUHPR�PHULWL�KNUDWL�QD�YHþPHVWLK��=�HQR�PHULWYLMR�QDPUHþ�YSOLYDPR�QD� UH]XOWDW�GUXJH�PHULWYH��=DWR�QD� WHK� L]PHUMHQLKYUHGQRVWLK� RSUDYLPR� )RXULHURYR� WUDQVIRUPDFLMR� LQ� GRELPR� VWDQMH�¦ »¼º«¬ª N[ [INTLN[T � ����H[S� S\ �� *UDI� QD� VOLNL� �� SULND]XMH� WRþNH�� NL� MLK� GRELPR� SR� YHþMHP
ãWHYLOX�SRQDYOMDQM�

x .RQþQR� GRELPR� QDWDQþQR� YUHGQRVW� V� WHP�� NR� NODVLþQR� L]PHULPR� YUKRYH� Y� )RXULHURYHPVSHNWUX�� 6� SUHUDþXQRP� SD� QDWR� GRELPR� WXGL� SHULRGR� U�� (GHQ� RG� YUKRY� MH� QDPUHþ� RVQRYQL�RVWDOL�SD�VR�SRGREQR�NRW�Y�JODVEL��YHþNUDWQLNL���Y�DNXVWLNL�YHþNUDWQLNL�RVQRYQH�IUHNYHQFH���1HYHPR�SD��NDWHUL�YUK�MH�SUDYL��=DWR�PRUDPR�L]UDþXQDWL�RVQRYQL�YUK�]�RNUDMãDYR�XORPND�

x ,]YHGHPR�ãH��GYD�HQRVWDYQD�UDþXQD�'�[U������ Q�� � LQ� '�[U������ Q��� )XQNFLMD� ' WXNDM� SRPHQL� QDMYHþML� VNXSQL� GHOLWHOM�� 9� QDãHPSULPHUX��NR�VPR�IDNWRUL]LUDOL�ãWHYLOR�����VPR�LPHOL��[ ���QDNOMXþQR�L]EUDQ�QD�]DþHWNX���Q ���IDNWRUL]LUDQHF���,]�UDþXQD���D PRG����VPR�GRELOL�SHULRGR��U ��=D�NRQHF�RVWDQH�OH�ãH��'��������� ����LQ�'��������� ���'RELOL�VPR�IDNWRUMD���LQ���
9HQGDU�SD�VH� ODKNR�]JRGL� WXGL��GD�DOJRULWHP�RGSRYH��NHU� MH�GHO�QMHJRYH�]DVQRYH� WXGL�QDNOMXþQDL]ELUD�9VDN�RG�RPHQMHQLK�NRUDNRY�SUHG�NRQþQR�PHULWYLMR� VWDQMD� MH�XQLWDUHQ� LQ�JD� ODKNR�SUHGVWYLPR�]XQLWDUQLPL� WUDQVIRUPDFLMDPL�� 9VDN� NRUDN� SD� ODKNR� HNRQRPLþQR� L]YHGHPR� SUHNR� HQR�� DOL� GYR�TXELWQLK�NYDQWQLK�RSHUDFLM�
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���3UREOHP�GHNRKHUHQFH�LQ�QDSDN
9�NODVLþQLK�UDþXQDOQLNLK�VR�LQIRUPDFLMH�SUHGVWDYOMHQH�NRW�GLJLWDOQR�]DSRUHGMH�YUHGQRVWL�HOHNWULþQHQDSHWRVWL��3UL�WHP�YHPR��GD�VH�QDSHWRVW�]DUDGL�XSRUQRVWL�VLVWHPD�YRGQLNRY�QHNROLNR�PDQMãD��=DWRYþDVLK�QDSHWRVW�SDGH�FHOR�WROLNR��GD�QHND�ORJLþQD�YUDWD�YHþ�QH�ªYHGR©��NDM�VLJQDO�SUHGVWDYOMD����DOL����9�WHP�SULPHUX�VH�VWDWLVWLþQR�YHUMHWQR�ODKNR�]JRGL��GD�ORJLþQD�YUDWD�EHOHåLMR�QDSDþQR�YUHGQRVW�9�]DþHWNX�UD]YRMD�NODVLþQLK�UDþXQDOQLNRY�MH�ELO� WR�ãH�GRNDM�YHOLN�SUREOHP��9HQGDU�SD�VR�NPDOXQDãOL�DOJRULWPH��V�NDWHULPL�VR�WH�QDSDNH�RGSUDYLOL�DOL�VH�MLP�L]RJQLOL��7DNR�LPDPR�GDQHV�]HOR�PDORWHåDY�V�WHP�LQ�QLNROL�QH�GRELPR�SULPHUD���� ��9HþMH�ãWHYLOR�QDSDN�SD�VH�GDQHV�SRMDYOMD�SUL�KUDQMHQMX�LQ�SUHQRVX�SRGDWNRY��YHQGDU�VR�WXGL�WH�]HORUHGNH��=DUDGL�YHOLNHJD�ãWHYLOD�SLVDQMD�LQ�EULVDQMD�QD�SRPQLOQH�HOHPHQWH�OH�WL�L]JXELMR�VYRMH�GREUHODVWQRVWL� DOL� VH� SRNYDULMR� LQ� VH� SUL� EUDQMX� SRMDYLMR� QDSDþQH� LQIRUPDFLMH�� 2E� WHP� SD� VH� ODKNRSRMDYLMR� ãH� QDSDNH� þLVWR� VOXþDMQHJD� L]YRUD� �QSU�� ]DUDGL� LQGXNFLMH� LQ� LQIOXHQFH� VH� ODKNRPHGVHERMQR�PRWLMR���'DQHV� LQIRUPDFLMH�YHþLQRPD�KUDQLPR�QD�PHGLMLK��NL� L]NRULãþDMR�PDJQHWQHODVWQRVWL� VQRYL��=DUDGL� YHþNUDWQHJD�SLVDQMD� LQ�EULVDQMD� VH� SRPQLOQL� HOHPHQWL� VHJUHYDMR� LQ� ODKNRL]JXELMR� SRPQLOQH� ODVWQRVWL�� 3UL� WHP� QLVR� UHGNL� SULPHUL�� NR� EUDOQR�SLVDOQD� JODYD� PHKDQVNRSRãNRGXMH�SRYUãLQR�PHGLMD�7XGL�Y�NYDQWQHP�UDþXQDOQLNX� LPDPR�YVH� WH� L]YRUH�QDSDN��3ROHJ� WHJD�SD�VH�SRMDYL�ãH�QRY� L]YRUQDSDN�� .RW� YHPR� Y� NYDQWQLK� UDþXQDOQLNLK� XSRUDEOMDPR� ]D� UDþXQDQMH� ]HOR� REþXWOMLYH� NYDQWQHVLVWHPH� �NULVWDO�� WHNRþLQD�� LRQL�«��� 3UL� WHP� MH� RELþDMQR� ]HOR� SRPHPEQD� WHPSHUDWXUD�� =DUDGL]YHþDQMD�WHUPLþQH�HQHUJLMH�VH�SRUXãL�NYD]LVWDELOQR�VWDQMH�VLVWHPD�9�NULVWDOX�]DUDGL�SRYHþDQMD�WHUPLþQH�HQHUJLMH�DWRPL�]DþQHMR�QLKDWL�RNROL�UDYQRYHVQH�OHJH��6�WHPRQHPRJRþLMR� QDWDQþQR� PHULWHY� VWDQMD� R]�� XQLþLMR� LQIRUPDFLMR�� NL� VPR� MR� SUHG� WHP� VKUDQLOL� YNULVWDO�� 9� GUXJHP� PHGLMX�� QSU�� NDSOMLFL� WHNRþLQH�� ODKNR� ]YHþDQD� WHUPLþQD� HQHUJLMD� SRY]URþLQDVWDQHN�PLNURWRNRY�� ýHSUDY� WX� UDþXQDPR� QD� MHGUVNHP� VSLQX�� SD� MH� WR� ]HOR� WHåNR� QDUHGLWL�� þHPRUDPR�PROHNXOH�VOHGLWL�LQ�MLK�GREHVHGQR�ORYLWL��1DVOHGQML�QHJDWLYHQ�YSOLY�VR�WUHVOMDML�L]�RNROLFH�=DWR�MH�WUHED�UDþXQDOQLãNL�VLVWHP�WXGL�PHKDQVNR�L]ROLUDWL�RG�RNROLFH��YHQGDU�WR�YHþ�QH�SUHGVWDYOMDWDNR�YHOLNLK�WHåDY�9VH� WH� UD]OLþQH� REOLNH� PRWHQM� LPHQXMHPR� V� VNXSQLP� LPHQRP� GHNRKHUHQFD�� =DWR� PRUDPR� ]DXVSHãQR� UDþXQDQMH� NYDQWQL� VLVWHP� GRYROM� GROJR� Y]GUåHYDWL� Y� NRKHUHQWQHP�� WR� MHNYD]LVWDFLRQDUQHP� VWDQMX�� .DNR� GROJR� PRUDPR� Y]GUåHYDWL� NRKHUHQWQR� VWDQMH�� MH� RGYLVQR� RGPHGLMD�Y�VLVWHPX��=D�RFHQR�þDVD�JOHM� WDEHOR����&HORWHQ�SURFHV�GHNRKHUHQFH� UD]XPHPR� ODåMH��þHY]DPHPR�VWDWLVWLþQR�SRYSUHþMH�YVHK�HOHPHQWRY�LQ�RSLãHPR�SRMDY�]�UHDOQR�IXQNFLMR�!LM��)XQNFLMD!LM� RSLVXMH�VWDQMD�REHK�UHJLVWURY��; LQ�<��LQ�MR�ODKNR�Y�WLSLþQHP�SULPHUX��NR�LPD�VLVWHP�6 GHOFHYLQ�MH�]�RNROLFR�Y�WHUPLþQHP�UDYQRYHVMX��]DSLãHPR�

GHNRK
W6LMLM HW WUU �� ����� ���������������������������������������������������NMHU GHNRKW RSLVXMH� YH]DYR� HQHJD� TXELWD� QD� RNROLFR��0RþQHMH� NRW� MH� GHOHF� SRYH]DQ� ]� RNROLFR�NUDMãL� MH� þDV� GHNRKHUHQFH� 2GHNRK �� VLVWHP� MH� NUDWNRåLY�� =DWR� QDP� RVWDQH� PDQM� þDVD�� GD� ODKNRRSUDYLPR�RSHUDFLMH�QD�PHGLMX�
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���=DNOMXþHN
3RGURþMH�NYDQWQHJD� UDþXQDOQLãWYD� VH�]HOR�KLWUR�ãLUL� LQ�SUL� WHP�åH�SUHKDMD� L]� WHRUHWLþQLK�RVQRY�YHNVSHULPHQWDOQR� ID]R�� 2VQRYQL� HNVSHULPHQWL� LQ� SULPLWLYQL� UDþXQDOQLNL� åH� SRWUMXMHMRSUHGYLGHYDQMD��NL�VR�MLK�SRVWDYLOL�WHRUHWLNL��1H�PRUHPR�SD�ãH�UHþL��DOL�ER�NYDQWQL�UDþXQDOQLN�VSORKNGDM�GHORYDO�NRW�FHORWD��VDM�ER�SUHG�WHP�WUHED�SUHPDJDWL�ãH�YHOLNR�WHKQLþQLK�WHåDY�9HQGDU�VPR�VH�WXGL�Y�SUHWHNORVWL�åH�VUHþDOL�V�SRGREQLPL�WHåDYDPL��NL�VPR�MLK�XVSHãQR�UHãLOL��=DNDMMLK�QH�EL�WXGL�WRNUDW"�*OHGH�QD�GRVHGDQML�UD]YRM�MH�SULKRGQRVW�]HOR�REHWDYQD�9HUMHWQR�ERPR�ODKNR�åH�RNROL�OHWD������GHODOL�V�SUYLPL�NRPSOHNVQLPL�NYDQWQLPL�UDþXQDOQLNL�

/LWHUDWXUD
�� /RY�.��*URYHU��ª4XDQWXP�FRPSXWLQJ©��7KH�VFLHQFHV��������������������� 6WHIIHQ�-��*ODVHU��ª5HDOL]DWLRQ�RI�D���ELW�105�4XDQWXP�&RPSXWHU�8VLQJ�D�1HZ�0ROHFXODU$UFKLWHFWXUH©��7HFKQLVFKH�8QLYHUVLWlW�0&QFKHQ��������^KWWS���RFLLDOI�RUJ�FKHPLH�WX�PXHQFKHQ�GH�JODVHU�TFRPS�KWPO`��� 3HWHU�:��6KRU��ª3RO\QRPLDO�WLPH�DOJRULWKPV�IRU�SULPH�IDFWRUL]DWLRQ�DQG�GLVFUHWH� ORJDULWKPVRQ�D�TXDQWXP�FRPSXWHU©��6,$0�-��&RPSXWLQJ������������������������� &KDUOHV� +�� %HQQHW�� ª4XDQWXP� ,QIRUPDWLRQ� DQG� &RPSXWDWLRQ©�� 3K\VLFV� WRGD\�� ���� �������������� 6HWK�/OR\G��ª4XDQWXP�0HFKDQLFDO�&RPSXWHUV©��6FLHQWLILF�$PHULFDQ���������������������� 5LFKDUG�-��+XJKHV��ª4XDQWXP�&RPSXWDWLRQ©��SRY]HWHN�L]�³)H\QPDQ�DQG�&RPSXWDWLRQ�´��$�-��*��+H\��HG���3HUVHXV��5HDGLQJ����������KWWS���S���ODQO�JRY�4XDQWXP�SDSHUV�KWPO ��� $GULDQR�%DUHQFR�� ª4XDQWXP�3K\VLFV� DQG�&RPSXWDWLRQ©��&ODUHQGRQ�/DERUDWRU\��8QLYHUVLW\RI�2[IRUG���^KWWS���ZZZ�RSHQTXELW�RUJ�WRSBSDSHUV�VKWPO`���� &KULVWLDQ�3DTXLQ��ª&RPSXWLQJ�LQ�WKH�TXDQWXP�ZRUOG©��8QLYHUVLWH�GH�0RQWUHDO^KWWS���ZZZ�LUR�XPRQWUHDO�FD�aSDTXLQ�4X�TXDQWXP�KWPO`��� 1HLO� *HUVKHQIHOG� LQ� ,VDDF� /�&KXDQJ�� ª4XDQWXP� &RPSXWLQJ� ZLWK� 0ROHFXOHV©�� 6FLHQWLILF$PHULFDQ��������^KWWS���ZZZ�VFLDP�FRP����������LVVXH�����JHUVKHQIHOG�KWPO`����� $UQR� %RKP�� ª4XDQWXP�0HFKDQLFV�)RXQGDWLRQV� DQG�$SOLFDWLRQV©�� �6SULQJHU� 9HUODJ�� .|OQ���������� 5�� -��+XJKHV�� ª7KH� /RV�$ODPRV�7UDSSHG� ,RQ�4XDQWXP�&RPSXWHU� ([SHULPHQW©� ^KWWS���OLE�ZZZ�ODQO�JRY�OD�SXEV����������SGI`��YLU�QHNDWHULK�VOLN����� 5LFKDUG� -�� +XJKHV�� ª'HFRKHUHQFH� %RXQGV� RQ� 4XDQWXP� &RPSXWDWLRQ� ZLWK� 7UDSSHG� ,RQV©�3K\VLFDO�5HYLHZ�/HWWHUV�������������
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