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1DPHQ�ßODQND�MH�SUHGVWDYLWL�VRGREQL�SUREOHP�HNRORÈNLK�JLEDQM�NRW�VLVWHPVNLK���NL�SULWLßHMR�NDSLWDOLVWLßQL� ORJLNL�
1D� SRGODJL� DQDOL]H� HQHJD� SUYLK� ILOPRY� NDWDVWURIH�� :DWHUZRUOG�� SRNDÊH�� GD� VR� JURÊQMH�� NL� MLK� HNRORÈNL� DNWLYLVWL
QDYDMDMR� NRW� Y]URN� ]D� VNUE� ]D� RNROMH�� SUDY]DSUDY� VLVWHPVNH� SULVLOH�� NL� XVWYDUMDMR� QRYR� LGHRORJLMR� LQ� VR� ODVWQH
NDSLWDOLVWLßQHPX� SURGXNFLMVNHPX� VLVWHPX�� ÞODQHN� WDNR� RGSLUD� YSUDÈDQMD� HWLNH� HNRORJLMH�� HNRORÈNH� LGHRORJLMH� LQ
NDSLWDOLVWLßQH�HNRORJLMH��NL�VR�NOMXßQL�HOHPHQWL�SUL�RKUDQMDQMX�NDSLWDOL]PD�

.OMXÞQH�EHVHGH��HNRORJLMD��ILOPL�NDWDVWURIH��.DSLWDO��0DU[��VLVWHPVNR�QDVLOMH��:DWHUZRUOG
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/R� VFRSR� GHOO¢DUWLFROR� o� PRVWUDUH� LO� SUREOHPD� FRQWHPSRUDQHR� GHL� PRYLPHQWL� HFRORJLFL� H� GHOO¢HFRORJLD� FRPH
VLVWHPLFL� �� WLSLFL�GHOOD� ORJLFD�FDSLWDOLVWLFD�� 6XOOD�EDVH� GHOO¢DQDOLVL� GL� XQR�GHL� SULPL� ILOP�GL� FDWDVWURIH� �:DWHUZRUOG��
PRVWUD�FKH�OH�PLQDFFH�FLWDWH�GDJOL�DWWLYLVWL�HFRORJLFL�FRPH�FDXVD�SHU�OD�WXWHOD�GHOO¢DPELHQWH��VRQR�VRSUDWWXWWR�GHOOH
FRHUFL]LRQL�VLVWHPLFKH�FKH�IRUPDQR�XQD�QXRYD�LGHRORJLD�H�VRQR�SURSULH�GHO�VLVWHPD�SURGXWWLYR�FDSLWDOLVWD��/¢DUWLFROR
DSUH� OH� GRPDQGH� VXOO¢HWLFD� HFRORJLFD�� O¢LGHRORJLD� HFRORJLFD� H� O¢HFRORJLD� FDSLWDOLVWD�� HOHPHQWL� FKLDYH� SHU� OD� FRQ�
VHUYD]LRQH�GHO�FDSLWDOLVPR�

3DUROH�FKLDYH��HFRORJLD��ILOP�GL�FDWDVWURIH��&DSLWDOH��0DU[��YLROHQ]D�VLVWHPLFD��:DWHUZRUOG
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=JRGRYLQVND� REGREMD� VR� VL� Y� ]DGQMLK� GYHK� DOL� WUHK
VWROHWMLK�]DáHOD�KLWUR�VOHGLWL��L]PHQMDYDWL��2G�LQGXVWULMVNH
UHYROXFLMH� GDOMH� MH� YHGQR� KLWUHMH� LQ� XáLQNRYLWHMH� ]DáHO
GHORYDWL� UD]YRM�� VSUHPOMDOL� SD� VWD� JD� HNVSRQHQáQD� UDVW
SUHELYDOVWYD� LQ�SUHNRPHUQR�RQHVQDÌHYDQMH��3ULÊOR� MH�GR
WHJD��GD�MH� WDNR� LPHQRYDQD� WUHWMD� LQGXVWULMVND�UHYROXFLMD
SUDY]DSUDY�HOHNWURQVND�UHYROXFLMD��SUL�NDWHUL�JUH�]D�SUH�
YODGR� LQIRUPDFLM� LQ� LQIRUPDFLMVNLK� WHKQRORJLM�� 1Lá� YHá
WHÌNHJD�ÌHOH]MD�

9� SHWGHVHWLK� OHWLK� VH� MH� Y� �SUHGYVHP� DPHULÊNL�� NXO�
WXUQL� LQGXVWULML�SRMDYLO�ÌDQU�DWRPVNLK� ILOPRY� �SULP��%ODW�
QLN���������7L�ILOPL�VR�ELOL�SURGXNW�LQ�UHDNFLMD�QDVWDQND�LQ
ÊLUÊH�XSRUDEH�MHGUVNH�HQHUJLMH��WDNR�Y�FLYLOQH�NRW�YRMDÊNH
QDPHQH��WHU�VHYHGD�]UFDOR�KODGQH�YRMQH��NMHU�VR�DWRPVNH
SRÊDVWL�� ELWMD� L]� YHVROMD� LQ� SRGREQL� VWYRUL� Y� SUYL� YUVWL
SUHGVWDYOMDOL� SUHWHáR�JURÌQMR�NRPXQL]PD�� NL� SUDY� ]DUHV
QL� SULKDMDO� L]� YHVROMD�� WHPYHá� L]� Y]KRGQHJD� EORND�� 3R
QMHJRYHP� UD]SDGX�QD�NRQFX�RVHPGHVHWLK� OHW� MH� QDVWDOD
YU]HO�� )XNX\DPRY� NRQHF� ]JRGRYLQH� �SULP�� )XNX\DPD�
�������LQ�QDYVH]DGQMH�GRNRQáQD�SUHYODGD�SROLWLáQR�HNR�
QRPVNHJD� VLVWHPD�� ]QDQHJD� NRW� NDSLWDOL]HP�� .PDOX� SR
WHP�� Y� VUHGLQL� GHYHWGHVHWLK�� VH� MH� SRMDYLOD� YVHVSORÊQD
SRWUHED�SR�QRYHP�VRYUDÌQLNX��NL�QL�YHá�PRJHO�SULKDMDWL
L]�YHVROMD� �WHJD�JOHGDOFL�SRWURÊQLNL�QH�EL� YHá�NXSLOL��� 7D
VRYUDÌQLN� MH� SRVWDO� =HPOMD� VDPD�� SODQHW� LQ� 1DUDYD� VWD
SRVWDOD�VRYUDÌQLN�� WRGD�WDN�VRYUDÌQLN��SURWL�NDWHUHPX�VH
QH�ERULPR��VRYUDÌQLN��NL�VDPR�QDSDGD�LQ�JD�QL�PRJRáH
QDSDGDWL� QD]DM�� 7HJD� VRYUDÌQLND� EL� ELOR� PRJRáH� SUHM
SULPHUMDWL�]�QHNDNÊQLP�LPXQVNLP�VLVWHPRP��NL�VH�VNXÊD
]QHELWL�WXMND�Y�RUJDQL]PX���áORYHND��/HWD������MH�-DQ�GH
%RQW�SRVQHO� ILOP�7ZLVWHU��Y�NDWHUHP�SULKDMDMRáL� WRUQDGR
REOMXEOMD�� GD� ER� ]UDYQDO� ]� ]HPOMR� DPHULÊNR� ]YH]QR� GU�
ÌDYR� 2NODKRPR�� .PDOX� ]D� WHP� VH� MH� Y� +ROO\ZRRGX
SRMDYLOD� FHOD� VHULMD� WDNR� LPHQRYDQLK� ILOPRY� NDWDVWURIH�
NRW�VR�QD�SULPHU�'DQWH
V�3HDN���������7KH�3HUIHFW�6WRUP
�������LQ�7KH�'D\�$IWHU�7RPRUURZ� ��������.RPXQL]HP
]DPHQMD� HNRORÊND� NDWDVWURID�� VRYUDÌQLN� QL� YHá� ]XQDQML�
WHPYHá� QRWUDQML�� ]HOR� JORERNR� ]DVLGUDQ� Y� QDV� �� QDUDYD
VDPD��� 3R� SDGFX� WUGQMDYH�� NL� MH� YHOMDOD� NRW� HGLQL� NRQ�
WUDSXQNW�NDSLWDOL]PX��MH�PRUDO�QDVWDWL�QRY� VRYUDÌQLN�� WR
MH�QRYRQDVWDOL�VRYUDÌQLN��NL�JD�MH�SURL]YHGHO�VLVWHP�VDP
V�VYRMR�SUHWLUDQR�SURGXNFLMR�LQ�RQHVQDÌHYDQMHP��YVDM�WD�
NR�R�WHP�HNRORJL�]�$O�*RURP�QD�áHOX��

.DM�WR�SRPHQL�Y�NDSLWDOLVWLáQL�VLVWHPVNL�ORJLNL"�-H�SUH�
WHáD�HNRORÊND�NDWDVWURID�GHMVWYR�DOL�]JROM�ÊH�HQR�VUHGVWYR
NRQWUROH��NL�VL�MR�MH�L]PLVOLO�VDP�VLVWHP"
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1D�WHM�WRáNL�VH�VWULQMDP�]�ËLÌNRP��NR�Y�VYRMHP�HVHMX
0HG� VWUDKRP� LQ� WHURUMHP� SUDYL�� GD� MH� JURÌQMD� HNRORÊNH
NDWDVWURIH�OH�QRYR�VUHGVWYR�]D�L]YDMDQMH�NRQWUROH��NL�ML�RQ
SUDYL� �VLVWHPVNR�QDVLOMH��� 7R� QL� QDVLOMH�� NL� MH�� NL� REVWDMD
QD� IHQRPHQDOQL� UDYQL�� MH� QDVLOMH�� JORERNR� ]DVLGUDQR� Y
VDPHP�VLVWHPX�� QL� YLGQR�� MH� QHYLGQL� GHMDYQLN��1Lá� YHá
LGHRORÊNL�DSDUDW��ÊROD��YRMVND��SROLFDM��NL�SUHWHSD�VRVHGD��
MH�DSDUDW��NL�PX�QL�SRWUHEQR�UHDJLUDWL�Y�GUXÌEL��]D�WR�GD
EL�GHORYDO��)XQNFLRQLUD�SR�LQHUFLML��NL�MR�SRJDQMDMR�VDPL
VXEMHNWL�� NL� VR� VLVWHPVNHPX� QDVLOMX� SRGUHMHQL�� D� VH� OH�
WHJD� VSORK� QH� ]DYHGDMR�� .DSLWDOL]HP� NRW� SROLWLáQR�HNR�
QRPVNL� VLVWHP� MH� V� VYRMLP� GHORYDQMHP� SRVWDO� �VDPR�
XPHYHQ��� ELWL� LQ� GHORYDWL� Y� WDNHP� VLVWHPX�SD� QHNDNÊQD
SULVLOD�� NL� VH� ML� SRVDPH]QLN� QH� PRUH� YHá� RJQLWL� �VDM� MH
HGLQL�PRÌHQ��� ,Q� ]DWR� MH� WR� VLVWHPVND� SULVLOD�� VLVWHPVNR
QDVLOMH�DOL��NRW�SUDYL�ËLÌHN���QLKáH�QL�RVHEQR�RGJRYRUHQ
]DQMR��YVL�OH�áXWLMR�SRWUHER�SR�WHP��GD�VH�ML�SULODJRGLMR�
,Q�LVWR�YHOMD�]D�NDSLWDOL]HP�NRW�WDN��QLKáH�QL�RGJRYRUHQ�
YVL� VPR� XMHWL� Y� REMHNWLYL]LUDQR� QXMR�� GD� WHNPXMHPR� LQ
XVWYDUMDPR� GRELáNH�� GD� RKUDQMDPR� QHQHKQR� NURÌHQMH
.DSLWDOD�� 9� áHP� MH� WRUHM� WHÌDYD� GDQHV"� àHSUDY� LPDMR
ODKNR� QDÊD� �YáDVLK� FHOR� LQGLYLGXDOQD�� GHMDQMD� NDWDVWUR�
IDOQH� �HNRORÊNH� LWG��� SRVOHGLFH�� MH� WHÌDYD� Y� WHP�� GD� WH
SRVOHGLFH�ÊH�QDSUHM�GRMHPDPR�NRW�DQRQLPQH�VLVWHPVNH�
NRW� QHNDM�� ]D� NDU� VDPL� QLVPR� RGJRYRUQL�� ]D� NDU� QL� MDV�
QHJD�SRY]URáLWHOMD���ËLÌHN������������

(NRORJLMD� MH�SRVWDOD� �SULP��ËLÌHN��������QRY�RSLM� ]D
OMXGVWYR��.DM� WR�SRPHQL�Y�VYHWX�JOREDOQHJD�NDSLWDOL]PD�
NDNÊQH�SRVOHGLFH�LPD�HNRORÊNL�DNWLYL]HP�LQ�QMHJRYD�SR�
SXODUQRVW���MH�WR�]JROM�PRGQD�PXKD�DOL�MH�PRJRáH�Y�WHP
SRMDYX�SRLVNDWL�RQWRORÊNR�RVQRYR��VWUXNWXUR�RVYHÌHQHJD
LGHRORÊNHJD�GHORYDQMD�NDSLWDOL]PD"

0$5.6,67,Ý1$�(.2/2*,-$

1H�WUGLP��GD�MH�HNRORÊND�]DYHVW�D�SULRUL�VODED�R]LUR�
PD�GD� MH� OH�RURGMH�NDSLWDOL]PD��1D�]DGHYR� MH�SRWUHEQR
SRJOHGDWL�RG�]DGDM��áH�ÌH�QH�V�VWUDQL��9VHNDNRU�SULWUMXMHP
WH]L�� GD� SRVWDMD� HNRORÊND� ]DYHVW� QHN� QRY� WLS� GHORYDQMD
LGHRORJLMH��QHN�Y]WUDMQRVWQL�PRPHQW��NL�GUÌL�VNXSDM�GRVH�
ÌHQR�VWDQMH��9HQGDU�NDNR�MH�SULÊOR�GR�WH�L]UDEH�HNRORJLMH
TXD� LGHRORJLMH"� 6HYHGD� QL� QD� GHOX� QHND� XQLYHU]DOQD
]YLMDáQRVW�XPD��NL�SRJDQMD�VWYDUL�SR�LQHUFLML��WHPYHá�EROM
QHNDNÊQD�SDUWLNXODUQD�]YLMDáQRVW�VLVWHPD�VDPHJD��1L�FH�
ORWQR� GHORYDQMH� GLDOHNWLNH�� WHPYHá�PLNUR�GLDOHNWLND� VD�
PHJD� HNRQRPVNHJD� VLVWHPD�� NL� MH� GHO� XQLYHU]DOQH� GLD�
OHNWLNH�VYHWD��6LWXDFLMR� MH�SRWUHEQR�REUDYQDYDWL�]�YLGLND

� 1DUDYD�MH�VHYHGD�QHNDM�]XQDQMHJD��QHNDM��áHPXU�VH�áORYHN�]RSHUVWDYL�]DWR��GD�EL�VSORK�ODKNR�SRVWDO�áORYHN��ÌH�SUL�+HJOX��QD�SULPHU�
NMHU�MH�HGHQ�RG�NRUDNRY�N�SRWL�GR�VDPR]DYHGDQMD�WD��GD�áORYHN�SRVWDYL�QDUDYR�L]YHQ�VHEH��NRW�SUHGPHW�LQ�VL�MR�SRGUHGL��GUXJLá�SD�QD
SULPHU�Y�SVLKRDQDOL]L��NMHU�MH�PRPHQW�ORáLWYH�RG�]XQDQMHJD�RNROMD��PRPHQW�LQGLYLGXDFLMH��NOMXáHQ�]D�Y]SRVWDYLWHY�SVLKLáQHJD�DSDUDWD��
.OMXE�YVHPX�SD�RVWDMD�QDUDYD�QHNDM��NDU�MH�Y�QDV��JHQHWVND�SRJRMHQRVW���QHNDM��áHPXU�QH�PRUHPR�]EHÌDWL�R]��]DPHMLWL�
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PHWDPRUIR]QH�VSRVREQRVWL�NDSLWDOL]PD��.DSLWDOVND� ORJL�
ND� MH� ORJLND� SRÌLUDQMD� LQ� VSUHPLQMDQMD�� VLVWHP�� NL� GR�
SXÊáD�NULWLNR�LQ�VYDULOD��GHOXMH�NRW�VLWR��NL�]DGUÌXMH� WUGR
ELVWYR� WHK� NULWLN�� VNR]L� SD� SXÊáD� SUHILOWULUDQR� WHNRáR
IRUPR��NL�SRVWDQH� WDNR�QHÊNRGOMLYD� �]D�NDSLWDOLVWLáQR� MX�
KR��NL�VH�NXKD�R]LURPD�]QRYD�LQ�]QRYD�SUHJUHYD��

àH� MH� JRYRU� R� NDSLWDOL]PX� LQ� HNRORJLML�� QH� PRUHP
PLPR�0DU[D��7D�QL�VLFHU�QLNROL�HNVSOLFLWQR�JRYRULO�R�HNR�
ORJLML�� �R�PQRJRáHP�QL� JRYRULO� HNVSOLFLWQR�� D� NROLNR� ÊH
GDQHV� SRPHPEQLK� YSRJOHGRY� Y� GUXÌER� MH� UD]YLGQLK� Y
QMHJRYLK�GHOLK���NOMXE�WHPX�SD�MH�ÌH�Y�VYRML�DQDOL]L�NDSL�
WDOL]PD� XYLGHO� WHÌDYR� KLSHUSURGXNFLMH� LQ� HNVSORDWDFLMH
]HPHOMVNLK�GREULQ��7DNR�Y�WUHWMHP�GHOX�.DSLWDOD�SLÊH���>V@
VWDOLÊáD� YLÊMH� HNRQRPVNH�GUXÌEHQH� IRUPDFLMH� VH� ER�SUL�
YDWQD� ODVWQLQD� ]HPOMH�� SRVDPH]QLK� LQGLYLGXRY� ]GHOD
SUDY� WDNR� QHVPLVHOQD� NRW� SULYDWQD� ODVWQLQD� áORYHND� SR
GUXJHP� áORYHNX�� 1LWL� FHOD� GUXÌED�� QDURG�� SD� FHOR� QLWL
YVH� LVWRáDVQH� GUXÌEH� VNXSDM� QLVR� ODVWQLNL� ]HPOMH�� 6R� OH
QMHQL� SRVHVWQLNL�� MR� OH� XÌLYDMR� LQ� MR� PRUDMR� NRW� ERQL
SDWUHV�IDPLOLDV�>GREUL�GUXÌLQVNL�RáHWMH@� L]EROMÊDQR�]DSX�
VWLWL�SULKRGQMLP�JHQHUDFLMDP���0DU[�������������

7RUHM� ODKNR�ÌH�SUL�0DU[X�JRYRULPR�R�]DYHVWL� LQ�SUL�
]DGHYDQMX�]D�WUDMQRVWQL�UD]YRM��]D�]PHUQR�XSRUDER�]HP�
OMH��]D�QHNDNÊQR�HNRORÊNR�PLVHO��(NRORJLMD�QL�WXMD�VRFLD�
OLVWLáQR�NRPXQLVWLáQL� YL]LML�� WXGL� /HQLQ�� áHSUDY� EROM� Y
VPHUL�YSUDÊDQMD�R�SULYDWL]DFLML� LQ�QDFLRQDOL]DFLML�NPHWLM�
VNLK�SRYUÊLQ��WHPDWL]LUD�SUREOHPDWLNR�LQGXVWULDOL]DFLMH�LQ
SUHWLUDQHJD� WHKQLáQHJD� QDSUHGND� NPHWLMVWYD� �SULP�� /H�
QLQ����������7HPD�SD�VHYHGD�QL� WXMD�QLWL�(QJHOVX���QLND�
NRU�QH�JRVSRGXMHPR�QDG�QDUDYR� WDNR��NDNRU�JRVSRGXMH
NDN�RVYRMHYDOHF�QDG�WXMLP�QDURGRP��NDNRU�GD�VPR�L]YHQ
QDUDYH�� WHPYHá� V� VYRMLP� PHVRP�� NUYMR� LQ� PRÌJDQL
SULSDGDPR�QDUDYL�LQ�ELYDPR�Y�QMHM��VSRPLQMD�QDV��GD�MH
ELVWYR�YVHJD�QDÊHJD�JRVSRGRYDQMD�QDG�QDUDYR�Y�WHP��GD
EROMH�VSR]QDYDPR�QMHQH�]DNRQH�NDNRU�YVD�GUXJD�ELWMD�LQ
MLK�]QDPR�SUDYLOQR�XSRUDEOMDWL���(QJHOV�������������

3UDY]DSUDY� SD� VWD� HNRORJLMD� LQ� HNRQRPLMD� WHVQR�SR�
YH]DQL�� WR� MH� XYLGHO� ÌH� 0DU[� �� WXGL� ]HPOMD� MH� SURGXN�
FLMVNR� VUHGVWYR� LQ� RNROMH� MH� SRWUHEQR� YDURYDWL�� 0RRUH
FHOR� SUHGODJD�� GD� MH� WD� SRYH]DYD� SUDY]DSUDY� L]YRUQD�
�>D@JUR�HNRORÊNH� VSUHPHPEH� GROJHJD� ���� VWROHWMD� QLVR
R]QDQLOH� OH� Y]QLN� NDSLWDOLVWLáQH� VYHWRYQH� HNRQRPLMH�
WHPYHá� LVWRáDVQR� Y]QLN� NDSLWDOLVWLáQH� VYHWRYQH� HNROR�
JLMH��.DU�SUHGODJDP��QL�PHGVHERMQR�GHORYDQMH�VYHWRYQH
HNRQRPLMH� Y� HQL� ÊNDWOL� LQ� VYHWRYQH� HNRORJLMH� Y� GUXJL�

WHPYHá� SUHM� UD]XPHYDQMH� NDSLWDOL]PD�� Y� NDWHUHP� VWD
HNRQRPLMD� LQ� HNRORJLMD� áHGDOMH� EROM� QHPLVOMLYL� GUXJD
EUH]�GUXJH���0RRUH�������������

2EVWDMD� WRUHM� YH]� PHG� HNRORJLMR� �DOL� EROMH� UHáHQR
VNUEMR� ]D� =HPOMR�� LQ� NDSLWDOLVWLáQLP� VLVWHPRP� SURGXN�
FLMH��7D�YH]�RáLWQR�QL�VODED�Y�VWDUWX� �0DU[RYD�SR]LFLMD��
ODKNR�SD� WDND�SRVWDQH��JOHGDQR�Y�UD]YRMX�� LQ� WDNR�VH� MH
WXGL�]JRGLOR��NR�MH�SULÊOR�GR�SRMDYD��NL�PX�0RRUH�SUDYL
�VYHWRYQD�HNRORJLMD���0RRUH���������%LWL�HNRORÊNL�DNWLYLVW
SRPHQL� GDQHV� VOXÌLWL� R]LURPD� ERULWL� VH� ]D� EDUYH� NDSL�
WDOL]PD��NRW�ERP�UD]YLO�VSRGDM��(NRORJL�QDP�UD]ODJDMR�R
ÊNRGOMLYLK�SRVOHGLFDK��NL�MLK�LPD�áORYHNRYR�GHORYDQMH�QD
=HPOMR���D�NOMXE�WHPX�VR�WH�SRVOHGLFH�REUDYQDYDQH�NRW
VLVWHPVNH�� WDNH�� GD� QD� QMLK� QH� PRUHPR� YSOLYDWL� �NHU
GHOXMHPR� ]QRWUDM� NDSLWDOLVWLáQHJD� VYHWRYQHJD� VLVWHPD��

NL�MH�L]YRU�QHJDWLYQLK�XáLQNRY�QD�RNROMH���Y�UHVQLFL�SD�EL
UH]� V� WHPL� VLVWHPVNLPL� SRVOHGLFDPL� ELO� UH]� V� WUHQXWQLP
VYHWRYQLP�VLVWHPRP���3DUDGRNV�YVHJD� MH� WRUHM�Y� WHP��GD
EROM� NRW� SRVWDMD� WHÌDYD� R]DYHÊáHQD�� PDQM� MH� �YLGQD��
PDQMÊL�MH�REáXWHN��GD�ODKNR�WHÌDYR�UD]UHÊLPR��SRGREQR
NRW� 3RHMHYR� XNUDGHQR� SLVPR�� VNULWR� YVHP� QD� RáHK�
9HQGDU�]DNDM�EL�ELOD�WHÌDYD�VSORK�UHÊHQD"

69(7�32'�92'2�,1�359$�,17(535(7$&,-$

6HYHGD� VH� áORYHÊND� GRPLÊOMLMD� QH� XVWDYL� VDPR� SUL
WHP�� GD� VH� VSUDÊXMH�� NDM� EL� ELOR� SD� ODKNR� RQNUDM� WHJD�
NDNR� VH� ER� VLWXDFLMD� UD]SOHWOD�� 3UHGYVHP� JUH� NXOWXUQD
LQGXVWULMD�ÊH�GOMH���SRVQDPH�ILOP��/HWD������QDVWDQH�YH�
OLNL�SURMHNW�:DWHUZRUOG��HQD�QDMYHáMLK�ILOPVNLK�SRORPLM�Y
]JRGRYLQL� +ROO\ZRRGD�� .OMXE� WHPX�� GD� ILOP� QL� ELO
EHVWVHOOHU�� JD� QH� JUH� NDU� WDNR� ]DYUHáL�� =JRGED� MH� VLOD
SUHSURVWD��Y�QH�WDNR�GDOMQL�SULKRGQRVWL�VH�VYHWRYQR�SRG�
QHEMH� VHVXMH� SRG� YSOLYRP� XáLQND� WRSOH� JUHGH�� OHG� QD
WHáDMLK� VH� VWRSL��PRUMD� SRSODYLMR� NRSQR� LQ� áORYHÊWYR� MH
REVRMHQR�QD�ÌLYOMHQMH�QD�YRGL��7DNR�VH�L]REOLNXMHMR��YH�
áLQRPD�� QHSRYH]DQH� VNXSQRVWL�� NL� ÌLYLMR� QD� WDNR� LPH�
QRYDQLK� DWROLK�� .DNRU� VH� ]D�PRUMH� Y� DSRNDOLSWLáQL� VLWX�
DFLML� VSRGREL�� VR�SULVRWQL� WXGL�QHNDNÊQL� SLUDWL�� NL� VH� SR�
JDQMDMR�]�PRWRUML� QD�QRWUDQMH� L]JRUHYDQMH�� áUSDMRá� SUH�
RVWDOH�]DSOHQMHQH�]DORJH�QDIWH��,Q�NRW�VH�VSRGREL�]D�YVDN
DSRNDOLSWLáQL�ILOP��REVWDMD�WXGL�QHN�FLOM��NL�GUÌL�áORYHÊWYR
QD�QRJDK���'U\ODQG��HGLQL�QHSRSODYOMHQ�SUHRVWDQHN�NRS�
QHJD�QD�YVHP�SODQHWX�

� 2�0DU[RYL�HNRORÊNL�PLVOL�SULP��%HOODP\�)RVWHU�������
� 9�EHVHGLOX�MH�SRMHP��]HPOMD��XSRUDEOMHQ�QD�UD]OLáQH�QDáLQH��JUH�]D�RELáDMQR�]HPOMR��SUVW���SOD QHW�=HPOMD� WHU�SRMHP�L]�'HOHX]RYH�LQ

*XDWWDULMHYH�ILOR]RILMH��7L�WULMH�SRMPL�VR�XSRUDEOMHQL�Y�NRQWHNVWX��QH�JUH�MLK�HQDáLWL��YVHNDNRU�SD�LPDMR�VNXSQH�YH]L��NL�VR�L]SRVWDYOMHQH
QD�XVWUH]QLK�PHVWLK�

� 3ROHJ�XQLáXMRáHJD�XáLQND�QD�REGHORYDQR�]HPOMR�LQ�RNROMH�SD�SULQDÊD�WDN�WHKQLáQL�UD]YRM�WXGL�]QLÌDQMH�VWURÊNRY�SURGXNFLMH��NL�SRY]URáL
YHáMR� SURL]YRGQMR�� VOHGQMD� SD� QDSRVOHG� VOXÌL� YHáML� DNXPXODFLML� NDSLWDOD� �� WD� DNXPXODFLMD� SD� MH� ELVWYR� NDSLWDOL]PD�� NL� VH� V� WHP
UHSURGXFLUD��]DSRPQLWL�SD�VL�YHOMD��GD�PRUD�ELWL�WD�DNXPXODFLMD�YHGQR�YHáMD��

� 6YHWRYQL� VLVWHP��Y� WHRULML� ,PPDQXHOD�:DOOHUVWHLQD��R]QDáXMH�VWUXNWXUR��NL� VH�SRMDYOMD�NRW�RUJDQL]DFLMD� VYHWD��9� VYRML� WHRULML� VYHWRYQLK
VLVWHPRY� WDNR� WUGL�� GD� VWD� REVWDMDOL� GYH� REOLNL� VYHWRYQLK� VLVWHPRY�� VYHWRYQL� LPSHULM� �ULPVNL� LPSHULM�� KDQRYVND� .LWDMVND�� LQ� VYHWRYQD
HNRQRPLMD��3UL�SUYL�JUH�]D�HQRWQR�VWUXNWXUR��NL�YODGD�HQL�NXOWXUL�LQ�MH�FHQWUDOL]LUDQD��'UXJD�SD�MH�VWUXNWXUD��NL�LPD�YHá�FHQWURY�LQ�YODGD
YHá�NXOWXUDP��7UHQXWQL�VYHWRYQL�VLVWHP�MH�VYHWRYQD�HNRQRPLMD��NDSLWDOLVWLáQL�QDáLQ�SURGXNFLMH���3ULP��:DOOHUVWHLQ�������
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.OMXE�YVHM�VYRML�]DEDYOMDÊNL�QDLYQRVWL�SD� ILOP�SRQXMD
]DQLPLY�YSRJOHG�Y�UD]YRM�áORYHND��HYROXFLRQLVWLáQR�JOH�
GDQR�� JODYQL� MXQDN� MH�PXWDQW�� NL� LPD� ÊNUJH�� GD� EL� ODÌMH
SUHÌLYHO� Y� áORYHNX� VRYUDÌQHP� QRYRQDVWDOHP� RNROMX��
2VQRYQL� QDVWDYHN�� NL� JD� ODKNR� UD]EHUHPR� L]� ILOPD�� MH
QDPUHá�� GD� MH� áORYHN� ELWMH�� NL� SUYHQVWYHQR� GRPXMH� QD
NRSQHP� �LQ� VH� ÊHOH� QDNQDGQR� ]DáQH� SRWDSOMDWL� LQ
Y]SHQMDWL� Y� DWPRVIHUR�� LQ� NL� QL� VSRVREQR�SUHÌLYHWL� EUH]
]HPOMH��1DELUDOQLÊWYR�� ORY� LQ� NPHWLMVWYR� VR� WLVWH�SUYH� WUL
UD]YRMQH�VWRSQMH��NL�VR�SRJRMHYDOH�áORYHÊNL� UD]YRM�� WDNR
UD]YRM� YUVWH� NRW� UD]YRM� GUXÌEHQH� RUJDQL]DFLMH� WH� YUVWH
�QRPDGVWYR�� VHGHQWDUQRVW��� YVH� WUL� SD� WHPHOMLMR� QD� SOR�
GRYLK� LQ� REGHORYDQMX� ]HPOMH�� :DWHUZRUOG� SD� MH� VYHW
EUH]�]HPOMH��]DUDGL�WHJD�]HPOMD�SULGREL�QHL]PHUQR�FHQR
LQ�YUHGQRVW��=HPOMD�MH�QHNDM�QHSURL]YHGHQHJD��ÊH�YHGQR
WLVWR� QDUDYQR�� D� WRNUDW� SRVWDQH� QDUDYQR� ERJDVWYR�� 9
VYHWX�SRG�YRGR�MH�]DWR�]ODWR�EUH]�SRPHQD��NHU�Y�]ODWR�VH
QH� GD� SRVDGLWL� SDUDGLÌQLND�� L]� ]ODWD� QH� UDVWH� QLá� XÌLW�
QHJD��àH�SDUDIUD]LUDP�0DU[D��ODKNR�VKHPR�GHQDUQH�RE�
OLNH�L]�.DSLWDOD��SULP��0DU[������������SUHWYRULP�Y�

WHU� WDNR� ]DPHQMDP�]ODWR� ]D� ]HPOMR�� Y�:DWHUZRUOGX
QL� YHá� VSORÊQL� HNYLYDOHQW� YUHGQRVWL� ]ODWR�� WHPYHá� WR
SRVWDQH�]HPOMD��=D�]ODWR�QDPUHá�YHOMD��GD��>N@DNRU�KLWUR
MH� RVYRMLOR� PRQRSRO� WHJD� SRORÌDMD� >VSORÊQHJD� HNYLYD�
OHQWD@� Y�YUHGQRVWQHP� L]UD]X� EODJRYQHJD� VYHWD�� SRVWDQH
GHQDUQR� EODJR�� LQ� VLFHU� RG� WUHQXWND�� NR� MH� ÊH� SRVWDOR
GHQDUQR�EODJR�� VH�]DáQH�REOLND�'� UD]OLNRYDWL�RG�REOLNH
&��DOL�]�GUXJLPL�EHVHGDPL��VH�MH�VSORÈQD�REOLND�YUHGQRVWL
VSUHPHQLOD�Y�GHQDUQR�REOLNR�� �0DU[�������������.DM�SD
VH�GRJDMD�]�]HPOMR"�3UDY�HQDNR�NRW�]�]ODWRP��NDNRU�KLWUR
MH� RVYRMLOD�PRQRSRO� SRORÊDMD� VSORÈQHJD� HNYLYDOHQWD�� MH
SRVWDOD�GHQDUQR�EODJR���R]��VSUHPHQLOD�VH�MH� L]�VSORÈQH
REOLNH�YUHGQRVWL�Y�GHQDUQR�REOLNR�

=D� ]HPOMR�� QDMSUHM� SUHWYRUMHQR� Y� WDNR� LPHQRYDQH
FKLWV��MH�WDNR�PRJRáH�L]PHQMHYDWL�NDNUÊQR�NROL�EODJR��LQ
FHQD� EODJD� VH� XUDYQD� UDYQR� SR� WHP�� NROLNR� MH� ]HPOMH
�GHQDUMD��Y�REWRNX��9VL�HNRQRPVNL�PHKDQL]PL�RVWDQHMR�Y

XSRUDEL�� OH� VUHGVWYR� PHQMDYH� LQ� GRORáDQMD� FHQH� VH
VSUHPHQL�� LQ� áH� MH� YVH� GHQDU�� ODKNR�� ]� REUQMHQLP�7DOH�
VRP� L]� 0LOHWD�� ]D�:DWHUZRUOG� UHáHPR�� YVH� MH� ]HPOMD�
.DNÊQH�SRVOHGLFH�SRWHJQH�WR�]D�VHERM"

9� VYHWX� SR� NDWDVWURIL� VH� ]DUDGL� UHGNRVWL� GREULQH�� NL
REVWDMD� NRW� VSORÊQL� HNYLYDOHQW� YUHGQRVWL�� YUHGQRVW� YVHK
REVWRMHáLK�EODJ�XUDYQDYD� UDYQR�SR� UHGNRVWL� WH� GREULQH�
]HPOMH��]D�SULGRELWHY�NDWHUH�MH�SRWUHEHQ�RJURPHQ�YORÌHN
áORYHNRYHJD� GHOD�� 1HNDM� NLORJUDPRY� ]HPOMH� MH� ]DWR� Y
:DWHUZRUOGX�YHOLNR�GUDÌMLK�NRW�QHNDM�NLORJUDPRY�GREUL�
QH�� NL� MH� SUHM� YHOMDOD� ]D� VSORÊQL� HNYLYDOHQW� YUHGQRVWL� �
]ODWD�

2320%$�2�)(7,Æ,67,Ý1(0�=1$Ý$-8�%/$*$
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9�WDNHP�VYHWX�MH�RGQRV�GR�SULYDWQH�ODVWQLQH��ÊH�EROM
L]RVWUHQ� NDNRU� Y� �QDÊHP�� áDVX� JOREDOQHJD� NDSLWDOL]PD�
NDU� SRPHQL� ÊH� YHáMR� DOLHQDFLMR� LQGLYLGXRY� LQ� ÊH� YHáMR
PRá�EODJRYQHJD�IHWLÊL]PD�

=DRVWUHQL� RGQRVL� Y� SRSODYOMHQHP� VYHWX� VR� RGQRVL
]DRVWUHQHJD�LQGLYLGXDOL]PD��VNULYQRVW� IHWLÊLVWLáQHJD�]QD�
áDMD� EODJD� SRVWDQH� WDNR� ÊH� EROM� VNULWD�� NDMWL� áH� VR� ELOL
LQWHUVXEMHNWLYQL�RGQRVL� ÌH�Y�REGREMX� ]JRGQMHJD�NDSLWD�
OL]PD�SRJRMHQL�]�EODJRYQLPL�RGQRVL��]�PHQMDYR�EODJ�QD
WUJX�� WHGDM� MH� Y� VYHWX�SRG�YRGR� IDQWD]PDJRULáQD�REOLND
EODJD�SULJQDQD�GR�PUDáQH�VWRSQMH�DEVROXWQH�VDPRXPHY�
QRVWL�� àH� MH� UHVQLáQRVW� EODJRYQLK� RGQRVRY� Y� .DSLWDOX
0DU[�SRYH]RYDO�]�PHJOHQLP�SRGURßMHP�YHUVNHJD�VYHWD�
MH� WXNDM� PHJOD� ÊH� JRVWHMÊD�� 0HQMDOQL� RGQRVL� EODJD�� NL
GHOXMHMR� NRW� RVQRYD� ]D� GUXÌEHQH� RGQRVH� �WH� RGQRVH
SUDY]DSUDY� SRJRMXMHMR�� WR� MH�PHQMDOQL� RGQRVL�PHG� EOD�
JRP�GDMHMR�YLGH]�SUHGKRGQRVWL��KRGLMR�SUHG�GUXÌEHQLPL
RGQRVL� LQ� ]DWR� OH�WH� SRJRMXMHMR��� VR� SUDY]DSUDY� GHOR
GRPLÊOMLMH��LQ�WR�GHOR�0DU[�LPHQXMH�IHWLÊL]HP���NL�VH�SUL�
OHSL�SURGXNWRP�GHOD��EUÌ�NR�VH�SURGXFLUDMR�NRW�EODJR��LQ
NL� MH� ]DWR� QHORáOMLY� RG� EODJRYQH� SURGXNFLMH�� �0DU[�
����������

.ULWLND� NDSLWDOL]PD� ]�YLGLND� EODJRYQHJD� IHWLÊL]PD� MH
SULVRWQD� WXGL� Y� 'HOHX]RYHP� LQ� *XDWWDULMHYHP�$QWL�2M�
GLSX��NMHU� MH�UDYQR�SRXGDUMHQ�RGQRV�PHG�NDSLWDOL]PRP
LQ�]HPOMR��]HPOMD�� MH�SUHG�NDSLWDOL]PRP��D�NDSLWDOL]HP
QDUHGL�WDNR��NDNRU�EL�OH�WD�ELO�SUHM��NDNRU�EL�ELO�RVQRYQD
ORJLND�� QD� NDWHUL� VH� SRWHP� JUDGL� GUXÌED�� DOL�� �>Y@VH� VH
NDÌH� NRW� �REMHNWLYQR�� SURL]YHGHQR� V� VWUDQL� NDSLWDOD� NRW
NYD]L�Y]URND�� �'HOHX]H�� *XDWWDUL�� ������ ����� %ODJRYQL
IHWLÊL]HP� QL� WRUHM� VDPR� IDQWD]PDJRULáQL� SULND]� NDSLWD�
OL]PD� NRW� RVQRYQH� ORJLNH� GHORYDQMD� VYHWD�� WHPYHá� WXGL

� 9�ILOPX�VLFHU�QL�GHQDUMD��REVWDMD�SD�QMHJRY�SULEOLÌHN�� FKLW��QHNDNÊHQ�ÌHWRQ�
� ,]�ILOPVNHJD�GLDORJD���7R�MH�PRMH��>�@�1H�GRWLNDM�VH�QLáHVDU�PRMHJD��
� =HPOMH� WX� QH� SLÊHP� ]� YHOLNR� ]DáHWQLFR�� NHU� QL� JRYRUD� R� SODQHWX�� WHPYHá� R� QHNDNÊQL� LPDQHQWQL� RVQR YL�� SUHGSRJRMX� XVWYDUMDQMD� DOL

DNWXDOL]DFLMH��NRW� WHPX�SURFHVX�SUDYL�'HOHX]H�� SULP��'HOHX]H��������.DSLWDO� WR� �]HPOMR��GHWHULWRULDOL]LUD�WHULWRULDOL]LUD� LQ� VL� MR� V� WHP
SULVYDMD���WR��Y�JURELK�OLQLMDK�UHáHQR��SRPHQL��GD�RPHMXMH�VWYDULWYHQL�SRWHQFLDO�WH�]HPOMH�LQ�V�WHP�L]YDMD�NRQWUROR�QDG�NDRWLáQR�NUHDFLMR
WH�]HPOMH��9Há�R�GH�WHULWRULDOL]DFLML�Y�$QWL�2MGLSX��QDSLVDQHP�V�)pOL[RP�*XDWWDULMHP�
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PHKDQL]HP�� NL� RKUDQMD� WDN� VLVWHP� SUL� ÌLYOMHQMX�� =DWR
GHORYDQMH�EODJRYQHJD� IHWLÊL]PD�QL� YH]DQR�QD�GRORáHQR
GUXÌER��QMHJRYR�SRGURáMH�GHORYDQMD�MH��SHUYHU]QL�]DáD�
UDQL� IHWLÊLVWLáQL� VYHW��NL�SULSDGD�YVHP�YUVWDP�GUXÌEH�NRW
NRQVWDQWD� GUXÌEHQH� UHSURGXNFLMH�� �'HOHX]H�� *XDWWDUL�
�����������9VH�GRNOHU�REVWDMD�EODJRYQL�IHWLÊL]HP��REVWDMD
NDSLWDO�� LQ� GRNOHU� REVWDMD� NDSLWDO�� REVWDMD� EODJRYQL� IHWL�
ÊL]HP���FLUFXOXP�YLWLRVXV�

7RGD�� NDM� SD� áH� :DWHUZRUOG� SULND]XMH� PRÌQL� L]LG
VHVXWMD�NDSLWDOLVWLáQHJD�VLVWHPD��áH�MH�WD�YL]LMD�SRJOHG�QD
GUXJR�VWUDQ�PHGDOMH"�.DM�áH�MH�NDSLWDOL]HP�SR�NDWDVWURIL
]DGHO� RE� VYRMR� QRWUDQMR� PHMR� �QHVNRQáQD� DNXPXODFLMD
NDSLWDOD�� LQ� MR� VSUHPHQLO� Y� ]XQDQMR� PHMR� WHU� MR� V� WHP
VHVXO� �WR� VHVXWMH� SD� MH� LVWRáDVQR� VHVXWMH� NDSLWDOL]PD� VD�
PHJD�"�.DMWL�NDSLWDOL]HP�MH�QDPUHá��]XQDQMD�PHMD�YVDNH
GUXÌEH� UDYQR� ]DUDGL� WHJD�� NHU� NDU� VH� QMHJD� WLáH�� QLPD
]XQDQMH�PHMH��WHPYHá�VDPR�QRWUDQMR�PHMR��WR�MH�NDSLWDO
VDP��NL�WH�PHMH�QH�VUHáD��WHPYHá�MR�UHSURGXFLUD�WHU�WDNR
QHQHKQR�SUHVWDYOMD�� �'HOHX]H��*XDWWDUL��������������$OL
EROM�RVQRYQR��]�0DU[RP���.DSLWDOLVWLáQD�SURGXNFLMD�VWDO�
QR�WHÌL��GD�EL�SUHPDJDOD�WH�VYRMH�LPDQHQWQH�PHMH��WRGD
SUHPDJXMH� MLK� VDPR� V� VUHGVWYL�� NL� ML� ]QRYD� LQ� Y� ÊH� VLO�
QHMÊHP� PHULOX� SRVWDYOMDMR� WH� PHMH�� 3UDYD� PHMD� NDSLWD�
OLVWLáQH�SURGXNFLMH� MH�NDSLWDO�VDP��0HMD� MH�Y� WHP��GD� VH
NDSLWDO�LQ�VDPRSRYHáHYDQMH�QMHJRYH�YUHGQRVWL�SRMDYOMDWD
NRW�L]KRGLÊáH�LQ�NRQHF��NRW�PRWLY�LQ�VPRWHU�SURGXNFLMH�
GD� MH�SURGXNFLMD�VDPR�SURGXNFLMD�]D�NDSLWDO��QH�SD�QD�
VSURWQR��GD�EL�ELOD�SURGXNFLMVND� VUHGVWYD� VDPR� VUHGVWYD
]D�áHGDOMH�ÊLUÊH�REOLNRYDQMH�ÌLYOMHQMVNHJD�SURFHVD�Y�NR�
ULVW�GUXÊEH�SURGXFHQWRY���0DU[�������������

:DWHUZRUOG� LQ� =HPOMD� SR� SRSODYL� VWD� L]EULVDOD� WR
PHMR� R]LURPD� QDUHGLOD� VWD� MR� ]D� ]XQDQMR� PHMR�� SUDYR
SUDYFDWR� IL]LáQR� �PDWHULDOQR�� PHMR� NDSLWDOL]PX�� NL� MH� V
WDNLP� L]LGRP� L]JXELO� RVQRYR� ]D� QMHPX� ODVWHQ� SURGXN�
FLMVNL� QDáLQ� LQ� QHVNRQáQR� DNXPXODFLMR� NDSLWDOD� �EUH]
]HPOMH�� RG� NDWHUH� MH� ELOD� SURGXNFLMD� RGYLVQD� ÌH� WLVRá�
OHWMD�� VH�RVQRYQD�REOLND�NDSLWDOLVWLáQHJD�SURGXNFLMVNHJD
QDáLQD� ]DáQH� NUXÊLWL��� 3R� WDNL� LQWHUSUHWDFLML� EL� ODKNR
VNOHQLO��GD�MH�:DWHUZRUOG�VYHW�EUH]�NDSLWDOL]PD��VYHW�SR
SURSDGX� WUHQXWQHJD� FLNOD� VYHWRYQHJD� VLVWHPD�� NL� VH� MH
SUHOHYLO�Y�HQR�RG�PRÌQLK�YDULDQW��NL� MLK�QDYDMD�0RáQLN�
WUJ� EUH]� LPSHULMD� �SULP�� 0RáQLN�� ������ ������� =D� SUH�
ÌLYHWMH� NDSLWDOLVWLáQHJD� QDáLQD� SURL]YRGQMH� MH� QDPUHá
QXMQD� SRYH]DYD� PHG� GUÌDYR� LQ� NDSLWDORP� �SROLWLNR� LQ
WUJRP���ORáLWHY�WHK�GYHK�VIHU�ODKNR�WRUHM�SULYHGH�GR�QHNH
QRYH�� QH]DPLVOMLYH� REOLNH� VYHWRYQHJD� VLVWHPD�� Y� WHP
SULPHUX� WUJD� EUH]� YHOHVLOH�� NL� EL� XUDYQDYDOD� QMHJRYR
GHORYDQMH�

2'�(.2/2*,-(�,'(2/2*,-(�+�.5,7,.,
.$3,7$/,=0$

$� QDM� NOMXE� YVHPX� REUQHP� PHGDOMR� QD]DM� QD� SUYR
SUHGODJDQR�SODW��.DSLWDOL]HP�NRW�VYHWRYQL�VLVWHP�REVWDMD
WXGL�SR�SURSDGX�RVQRYH�WHJD�VLVWHPD���]HPOMH��(NRORÊND
NULWLND� NDSLWDOL]PD� �áH� MHPOMHPR� Y� ]DNXS� L]LG� :DWHU�
ZRUOGD� NRW� PRJRá� LQ� WHPHOMHá� QD� QHNDWHULK� ËLÌNRYLK
RSD]NDK�� MH� QHXáLQNRYLWD�� UDYQR� QDVSURWQR�� SRPDJD
NDSLWDOX�

8WHKR�SUHG�VLVWHPVNLP�WHURUMHP��WR�MH��GD�MH�PRJRáH
NDM� QDUHGLWL�� SD� QDMGHPR� Y� HNRORJLML�� NL� V� WHJD� YLGLND
GHOXMH� NRW� PLWRORJLMD� �L]� ERGRáQRVWL�� R]LURPD� NRW� QRYL
RSLM� ]D� OMXGVWYR�� 2EVWDMDMR� VWURNRYQMDNL�� NL� ]� RSR]DU�
MDQMHP� QD� NDWDVWURIDOQH� XáLQNH� áORYHNRYHJD� RQHVQDÌH�
YDQMD�UHÊXMHMR�VYHW��QRYRGREQL�PHVLMH��NL�VH��]D�QDPHVWR
QDV�� ERULMR� ]D� VYHW� ]�PDQM� WRSORJUHGQLPL� SOLQL�� 6HYHGD
REVWDMDMR� GRORáHQL� HNRORJL�� NL� WH� WHÌDYH� UHÊXMHMR� QH�
NDSLWDOVNR� R]LURPD� DNWLYLVWLáQR�� 9HQGDU� SUL� WHP� YHOMD
GRGDWL�� GD� VR� WDNH� RUJDQL]DFLMH� �NRW� QD� SULPHU� *UHHQ
3HDFH�� L]YHQ� ]QDQVWYHQHJD� SROMD� LQ� L]YHQ� GLVNXU]LYQH
ORJLNH� �XUDGQH�� HNRORJLMH� LQ� VR� ]DUDGL� WHJD� YVHOHM
SRWLVQMHQH� QD� URE�� R]QDáHQH� NRW� �WHURULVWLáQH�� LQ� SD
GDOHá� VWUDQ� RG� YHOLNLK� PHGLMVNLK� SRNULYDQM�� 1D� GUXJL
VWUDQL� SD� VH� QDKDMDMR� HNRORJL�]QDQVWYHQLNL�� NL� VXYHUHQR
QDVWRSDMR�Y�MDYQRVWL� LQ�REOMXEOMDMR�UHÊLWHY��.ULWL]LUDWL�JUH
WRUHM� UDYQR� WH� L]SRVWDYOMHQH� HNRORJH�� SVHYGR]QDQVWYH�
QLNH�� NL�PDQLIHVWQR� ]DJRYDUMDMR� RGSUDYR� SUHNRPHUQHJD
RQHVQDÌHYDQMD��QH�SRGDMR�SD� WHPHOMLWH�DQDOL]H� LQ�VWUXN�
WXULUDQH� UHÊLWYH� SUREOHPD�� 7L� ]QDQVWYHQLNL� GHOXMHMR� NRW
EUDQLN�áORYHÊWYD��YHQGDU�]D�QMLKRYLP�GHORYDQMHP�VWRMLMR
PQRJR�EROM� NRPSOHNVQH� LPSOLNDFLMH�� 9� VRGREQLK� UD]LV�
NDYDK�R� VRFLRORJLML� ]QDQRVWL� VH� MH� SRMDYLO� QRY�NRQFHSW�
0RGH������ 9� VUHGLQL� GYDMVHWHJD� VWROHWMD� VH� MH� SRMDYLOD
QRYD�SURGXNFLMD�]QDQMD�� LPHQRYDQD�0RGH����2G� WDNUDW
GDOMH� MH� WD� SURGXNFLMD� RGYLVQD� RG� NRQWHNVWD�� RVUHGR�
WRáHQD� QD� SDUWLNXODUQR� YSUDÊDQMH�� LQ� MH� LQWHUGLVFLSOL�
QDUQD��3UL�WDNL�SURGXNFLML�VR�SULVRWQH�HNLSH�UD]LVNRYDOFHY
L]� UD]OLáQLK� GLVFLSOLQ�� NL� GHODMR� R]LURPD� UD]LVNXMHMR
WHÌDYH�Y� �UHVQLáQHP�� VYHWX�� 7R� MH� VHYHGD� Y� QDVSURWMX� V
SRMPRYDQMHP� �NODVLáQH�� ]QDQRVWL�� NL� MH� ELOD� LQGLYLGX�
DOQD�� XQLYHU]DOQD� WHU�� SR� PQHQMX� QHNDWHULK�� WXGL� RGWU�
JDQD� RG� NRQNUHWQLK� SUREOHPRY� �]HOR� SRJRVWR� MH� WR� R]�
QDNR� GRELOD� ILOR]RILMD��� �àH� MH� ]QDQRVW� Y� WUDGLFLRQDOQL
GUXÌEL� REOLNRYDOD� DYWRQRPQR� VIHUR�� NDU� SRPHQL�� GD� MH
DYWRQRPLVWLáQD��UHGXNWLYQD�LQ�VDPR�UHIHUHQáQD��MH�VHGDM
SRVWDOD� EROM� RGSUWD�� NDNRU� WXGL� SRSXOLVWLáQD� LQ� SOXUD�
OLVWLáQD���ËHQNR��������������5DYQR�WDND�MH�HNRORJLMD��NL
MR�WXNDM�NULWL]LUDP��*UH�]D�HNRORJLMR��NL�UD]LVNXMH�WHÌDYR
Y� �UHVQLáQHP�� VYHWX���RQHVQDÌHYDQMH��9HQGDU� WH� HNROR�

� 9Há�R�WHRULML�VYHWRYQLK�VLVWHPRY�SULP��:DOOHUVWHLQ�������
�� =D�SRGUREHQ�SUHJOHG�WHJD�SRMPD�JOHM�ËHQNR���������������
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6O�����*XVWDYH�'RUn��/D�GnOXJH��9HVROMQL�SRWRS��������
)LJ�����*XVWDYH�'RUn��7KH�)ORRG�������

�YLU���VRXUFH��KWWS���VO�ZLNLSHGLD�RUJ�ZLNL�6OLND�
*XVWDYHB'RUnB�B7KHB+RO\B%LEOHB�B3ODWHB,�B7KHB'HOXJH�MSJ�

JLMH�QH�VSURÌL�LQGLYLGXDOQD�WHÌQMD�SR�UD]LVNRYDQMX��WHP�
YHá�RG�]XQDM�LQGXFLUDQD�]DKWHYD�SR�UHÊLWYL�NRQNUHWQHJD
SUREOHPD�� �0RGH��� ]QDQMH� >MH@� L]YHGHQR� Y� NRQWHNVWX
SRVHEQH�XSRUDEH�LQ�MH�QDPHQMHQR�WHPX��GD�MH�XSRUDEQR
]D�QHNRJD���ËHQNR��������������7D�]DKWHYD�SD�MH�Y� WHP
SULPHUX� JORERNR� SUHSOHWHQD� ]� HNRQRPLMR�� ODVWQLNL� SUR�
GXNFLMVNLK� VUHGVWHY� VH� VHYHGD� ]DYHGDMR� WHÌDY�� NL� MLK� MH
SRY]URáLOD�PQRÌLáQD� SURL]YRGQMD� LQ� UD]OLáQH� LQGXVWULD�
OL]DFLMH��WRGD�]D�QMLKRYR�WHÌQMR�SR�RGSUDYOMDQMX�QDVWDOLK
VWDQM�OHÌLMR�UDYQR�Y]URNL��SRYH]DQL�V�SURILWRP��RKUDQLWL�MH
SRWUHEQR�SURGXNFLMVND� VUHGVWYD�� Y�YHOLNL�PHUL�SRYH]DQD
]� RNROMHP� LQ� QDUDYR�� WHU� VHYHGD� REHQHP� XWLÊDWL� WLVWR
SHÊáLFR� NULWLáQLK� DNWLYLVWRY�� NL� �]DUHV�� PHQLMR�� GD� WDNR
RQHVQDÌHYDQMH�YRGL�Y�SRJXER��

3RGREQR�XWHKR�QDMGHPR�WXGL�Y�:DWHUZRUOGX��NMHU�VH
WUDQVIRUPDFLMD� QHY]GUÌQH� UHDOQRVWL� NDÌH� NRW� SRVOHGQML
NRWLáHN� ]HPOMH� QD� =HPOML� ��'U\ODQG�� .R� ER� áORYHÊWYR
NRQáQR� SULÊOR� GR� WHJD� ]DGQMHJD� NRSQHJD�� ER� WUHQXWQR
VWDQMH� QHSRWUHEQR�� RGQRVL� VH� ERGR� VSUHPHQLOL�� WHÌND
LQGLYLGXDOLVWLáQD�ERUED�QH�ER� VWYDU� ]D� URSRWDUQLFR�]JR�

GRYLQH��8WRSLMD�� )LOP� VLFHU� QD� NRQFX� SDGH� QD� QDMPRá�
QHMÊL�WRáNL��'U\ODQG�QDSRVOHG�OH�QDMGHMR��VHYHGD�PRUDMR
SUHM�XQLáLWL�PRUVNH�SLUDWH� LQ�GUXJH�QHJDWLYFH��D�YHQGDU�
1DM� QDP� WR� ]DHQNUDW� ]DGRVWXMH� ]D� QDWDQáHQ� LQ� NRQáQL
YSRJOHG�Y�RGQRV�PHG�NDSLWDOL]PRP�LQ�HNRORJLMR�

.DM� MH� WRUHM� JODYQD� WHÌDYD� HNRORJLMH�� NL� MR� NDSLWDO
]ORUDEOMD"�*UH�]D�WR��GD�VH��WDN��HNRORÊNL�GLVNXU]�JUDGL�QD
QHNHP� GUXJHP�� QD� DQDOLWLáQHP� SRJOHGX� QDUDYRVORYQLK
]QDQRVWL��JUH�]D�SUHQDÊDQMH�RGJRYRUQRVWL�QD�QHN�VXEMHNW�
]D�NDWHUHJD�VH�SUHGSRVWDYOMD��GD�YH��1H�WUGLP��GD�MH�YLGLN
YSOHWDQMD� ]QDQRVWL� Y� HNRORJLMR� QDSDáHQ�� QDSDáHQ� MH
QDáLQ��QD�NDWHUHJD�VH�WUHQXWQR��YHáML�GHO��]QDQVWYHQLNRY�
RNROMHYDUVWYHQLNRY� ORWHYD�SUREOHPD�� �>á@ORYHNRYR�SRVH�
JDQMH�Y�QDUDYR� MH�QHORáOMLYR�SRGYUÌHQR�GLDOHNWLNL�QHQD�
PHUQLK�SRVOHGLF��NL� MLK� MH�QDVOLNDO� (QJHOV�� 3R�QMHJRYHP
PQHQMX�EL� ODKNR� OMXGMH�RE�SRPRáL�QDUDYRVORYMD� RGSUD�
YLOL�WH�SRVOHGLFH��NR�EL�GRND]DOL��GD�VR�ÊNRGOMLYH��7RGD�WD
SURFHV�PRáQR�RYLUD�VHGDQMD�SUHYODGD�NDSLWDOLVWLáQLK�SUR�
GXNFLMVNLK� RGQRVRY�� NL� VSRGEXMD� XSRUDER� ]QDQVWYHQLK
VSR]QDQM� ]D� SUHGVWDYOMDQMH� QDUDYQHJD� VYHWD� �WXGL� WDNLK
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DEVWUDNWQLK� ELWQRVWL�� NRW� VR� JHQL�� NRW� YVHVWUDQVNR� QDGR�
PHVWOMLYHJD� LQ� XSRUDEOMLYHJD�� /RJLND� NRQNXUHQáQH� DNX�
PXODFLMH�WDNR�QH�SRY]URáD�OH�JORERNLK�HNRQRPVNLK�NUL]�
MH�JODYQD�JRQLOQD�VLOD�SURFHVRY��NL�YHGQR�EROM�JUR]LMR�]
XQLáHQMHP� RNROMD�� .DSLWDOL�� XMHWL� Y� NRQNXUHQáQL� ERM� ]D
SUHGQRVW� SUHG� WHNPHFL�� VNXSDM� GUYLMR� N� L]LGX�� NL� QDSR�
YHGXMH�SODQHWDUQR�NDWDVWURIR���&DOOLQLFRV������������

3UREOHP� XWHPHOMHYDQMD� HNRORJLMH� QD� QDUDYRVORYQLK
]QDQRVWLK� MH��GD�]DUDGL� YVH�SUHPRáQHJD�YSOLYD�NDSLWDOD
QH� VDPR� QD� SROLWLNR�� WHPYHá� WXGL� QD� ]QDQVWYHQR� SRG�
URáMH��SUDY]DSUDY�RKUDQMDMR�]DWHáHQR�VWDQMH��QMLKRYR�GH�
ORYDQMH� MH� XVPHUMHQR� Y� WR�� NDNR� RKUDQLWL� NDSLWDO� SUL
ÌLYOMHQMX��LQGLUHNWQR��D�YHQGDU���6H�SUDYL�ORJLND�WHK�]QDQ�
VWYHQLK� HNLS� QL� UHÊHYDWL� QDUDYR�� WHPYHá� SUHM� L]MDYD�
QDUDYD�MH�]DPHQOMLYD��QDUDYR�ODKNR�SR�VYRMH�SRQRYQR�LQ
EROMÊH� ]JUDGLPR�� 7DND� MH�� QD� SULPHU�� GHEDWD� RNROL� JH�
QHWVNR� VSUHPHQMHQLK�ÌLYLO�� �>Q@HGYRPQR�REVFHQR�SUL]D�
GHYDQMH� ELRWHKQRORÊNLK� NRUSRUDFLM� ]D� QDG]RU� QDG� FH�
ORWQR�SUHKUDQVNR�YHULJR�UD]RGHYD�UD]YRM�
WHUPLQDWRUVNLK

WHKQRORJLM�� SR� ]DVOXJL� NDWHULK� EL� JHQHWVNR� VSUHPHQMHQD
VHPHQD� ODKNR� XVWYDULOD� QHSORGQH� UDVWOLQH�� V� WHP� SD� EL
NPHWMH� SRVWDOL� ]D� YHGQR� RGYLVQL� RG� GREDYLWHOMHY� WHK
VHPHQ�� �&DOOLQLFRV������������� 3R�GUXJL� VWUDQL�SD� ODKNR
QDMGHPR�ÊH�HQ�SHUYHU]QL�REUDW�Y�WHM�ORJLNL��(NRORJLMD�TXD
LGHRORJLMD�VH� L]YDMD�Y�FHQWUX��]XQDQML� VRYUDÌQLN� VR� WDNR
LPHQRYDQH� QHUD]YLWH� GUÌDYH� �DOL� Y� UD]YRMX��� WLVWL� QD
SHULIHULML�� NL� MLP�QL�PDU� ]D� HNRORJLMR� �RQHVQDÌXMHMR�� NHU
VH� KRáHMR� UD]YLWL��� (NRORJLMD� MH� ODKNR� V� WHJD� YLGLND
OHJLWLPDFLMD�]DWLUDQMD�LQ�L]NRULÊáDQMD�FHQWUD�WHK�SUHGHORY

VYHWD�� NL� MLP� SUDYLPR� SHULIHULMD�� àH� VH� HNRORÊND� ]DYHVW
UD]YLMH�Y� WHM�VPHUL��GD� VWURJR�GLNWLUD�]PDQMÊDQMH� L]SXVWD
WRSORJUHGQLK�SOLQRY��QD�SULPHU�� MH� WR� WDNR� WXGL�RYLUDQMH
SHULIHULMH�� NL�QH�PRUH�GRVHáL� VWRSQMH�� NL� MR� MH� FHQWHU� ÌH
SUHÊHO��PRáQD�WHÌND�LQGXVWULDOL]DFLMD��

6NOHS�MH�WRUHM��GD� MH�NULYGD�]D� WDNR�VWDQMH� OH�Y�HQHP
PRPHQWX��Y�HQHP�DNWHUMX� LQ� WR� MH�NDSLWDO�NRW� WDN� �SULP�
&DOOLQLFRV�� ������ ���� ����� 7XGL� Y�:DWHUZRUOGX�� NOMXE
WHPX�GD� VH� MH� HNRORÊND� NDWDVWURID� GHMDQVNR� ]JRGLOD�� SD
VH� QHN� VLVWHP� �NL� MH� GR� WDNHJD� VWDQMD� VYHW� SULYHGHO�� ÊH
YHGQR� MHPOMH� NRW� VDPRXPHYHQ�� ]GUDYRUD]XPVNR�SRVWD�
QH�WR��GD�VH�VHGDM�ÌLYL�QD�YRGL�LQ�GHOXMH�Y�RNROMX��NMHU�QL
YHá�]HPOMD�SRJODYLWQD�ED]D�áORYHÊNH�SUDNVH�� WHPYHá� MH
WR�YRGD��.RW� VPR�YLGHOL�� LJUD� SUL�0RGH��� ]QDQRVWLK� YH�
OLNR� YORJR� LQWHUGLVFLSOLQDUQRVW�� 7D� MH� VHYHGD� SULVRWQD� Y
�XSRUDEQL�� HNRORJLML�� NL� SUREOHP� RQHVQDÌHYDQMD� MHPOMH
YHáVWUDQVNR� LQ�FHORVWQR��YHQGDU�SD�QH� VPHPR�SR]DELWL�
GD� MH� WXGL� WDNR� YHáVWUDQVNR� LQ� FHORVWQR� ]DREMHWMH� SUR�
EOHPDWLNH� �� SUREOHPDWLáQR�� *UH� QDPUHá� ]D� WR�� GD� QH
JOHGH� QD� NDNÊHQ� QDáLQ� VH� ]QDQVWYHQLNL� �DOL� SD� SVHYGR�
]QDQVWYHQLNL�� VSRSDGDMR� ]� GRORáHQLPL� WHÌDYDPL�� VR� WD
YSUDÊDQMD� LQGXFLUDQD� UDYQR� V� VWUDQL� NDSLWDOD� Y� WHP�� GD
UHÊHYDQMH� WHK� WHÌDY� SRGSLUD� ]DUDGL� ]JRUDM� RPHQMHQH
�ODVWQH��NRULVWL��(NRORÊND�PLVHO�RQNUDM�VLVWHPVNHJD�QDVLOMD
MH�WDNR�YVHNDNRU�SRWUHEQD��áH�QRáHPR�áORYHÊWYD�SRSRO�
QRPD� SRWLVQLWL� QD� URE� SUHÌLYHWMD�� D� ÊH� EROM� SRWUHEHQ� MH
UDGLNDOQL� UH]� V� VYHWRYQLP� VLVWHPRP�� Y� NDWHUHP� ÌLYLPR
GDQHV�� OH� WR� QDV� QDPUHá� ODKNR� UHÊL� SUHG� QHJRWRYR� SUL�
KRGQRVWMR�

%21,�3$75(6�)$0,/,$6��72:$5'6�$�&5,7,48(�2)�32/,7,&$/�(&2/2*<

0DWHM�9$729(&
6,������.RSHU��.UHOMHYD�XOLFD��

H�PDLO��PDWHM�YDWRYHF#JXHVW�DUQHV�VL

6800$5<

7KH� DXWKRU� RI� WKH� DUWLFOH� FRQVLGHUV� WKH� FRQWHPSRUDU\� SKHQRPHQRQ� RI� HFRORJLF� PRYHPHQWV� DQG� HFRORJ\� LQ
UHODWLRQ�WR�LGHRORJ\��+H�GHYHORSV�WKH�WKHRU\�RQ�WKH�DQDO\VLV�RI�WKH�DPHULFDQ�PRYLH�:DWHUZRUOG��ZKLFK�UHSUHVHQWV�WKH
V\VWHPLF� ORJLF� RI� WKH� WKUHDW�� GHVFULEHG� DV� LPPLQHQW� E\� WKH� HFRORJLF� DFWLYLVWV�� 7KH� DQDO\VLV� JRHV� IURP� WKH� DWRPLF
PRYLHV��ZKLFK�UHSUHVHQW�WKH�ILOPLF�GHVFULSWLRQ�RI�WKH�H[WHULRU�HQHP\�LQ�WKH�HUD�RI�WKH�DWRPLF�UHYROXWLRQ�DQG�WKH�FROG
ZDU��LQ�WKH�ILIWLHV�RI�WKH���WK�FHQWXU\���WR�WKH�VR�FDOOHG�FDWDVWURSKH�PRYLHV��ZKLFK�HPHUJH�DIWHU�WKH�HQG�RI�WKH�FROG�ZDU
DQG� VHHN� D� QHZ� HQHP\�� HPERGLHG� LQ� WKH� (DUWK�QDWXUH�� $QG� IURP� WKHUH� KH� SDVVHV� WR� WKH� DQDO\VLV� RI� HFRORJ\� DQG
HFRORJLFDO�FDWDVWURSKHV�DZDUHQHVV�IURP�WKH�SRLQW�RI�YLHZ�RI�V\VWHPLF�YLROHQFH��ÉLÊHN��DQG�WKH�VXEWOH�ZRUNLQJ�RI�WKH
FDSLWDOLVW�V\VWHPLF�ORJLF��)URP�WKHUH�RQ�KH�GHYHORSV�WKH�WKHVLV��WKDW�VXFK�HFRORJ\�LV�MXVW�D�QHZ�LGHRORJ\��SHUIRUPLQJ
V\VWHPLF�YLROHQFH�RYHU�D�YDVW�SRSXODWLRQ� WR�SUHVHUYH� WKH�FXUUHQW�ZRUOG�V\VWHP� �WKH�FDSLWDOLVW�PRGH�RI�SURGXFWLRQ��
DGPLUDEO\�DQG�RYHUWO\�VKRZQ�LQ�WKH�DIRUHPHQWLRQHG�PRYLH�

.H\�ZRUGV��HFRORJ\��FDWDVWURSKH�PRYLHV��&DSLWDO��0DU[��V\VWHPLF�YLROHQFH��:DWHUZRUOG
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%HOODP\�)RVWHU�� -�� ��������0DU[
V� (FRORJ\��0DWHULDOLVP
DQG�1DWXUH��1HZ�<RUN��0RQWKO\�5HYLHZ�3UHVV�
%ODWQLN��$����������1DSDG�UDGLRDNWLYQLK� ILOPRY��=QDQVW�
YHQRIDQWDVWLáQL�ILOPL�SHWGHVHWLK�
/MXEOMDQD��6ORYHQVND�NLQRWHND�
&DOOLQLFRV��$����������$QWLNDSLWDOLVWLáQL�PDQLIHVW��/MXEOMD�
QD��6RSKLD�
'HOHX]H�� *��� *XDWWDUL�� )�� �������� /
DQWL�(GLSR�� &DSL�
WDOLVPR�H�VFKL]RIUHQLD��7RULQR��(LQDXGL�
'HOHX]H��*����������'LIIpUHQFH�HW�UpSpWLWLRQ��3DULV��38)�
(QJHOV��)����������'LDOHNWLND�SULURGH��/MXEOMDQD��&DQNDU�
MHYD�]DORÌED�
)XNX\DPD�� )�� �������� 7KH� (QG� RI� +LVWRU\� DQG� WKH� /DVW
0DQ��1HZ�<RUN��)UHH�3UHVV�
/HQLQ�� 9�� ,�� �������� ,]EUDQD� GHOD�� 7UHWML� ]YH]HN�� /MXE�
OMDQD��&DQNDUMHYD�]DORÌED�

0DU[��.����������.DSLWDO����/MXEOMDQD��&DQNDUMHYD�]DORÌ�
ED�
0DU[�� .�� �������� .DSLWDO� ��� /MXEOMDQD�� &DQNDUMHYD� ]D�
ORÌED�
0RÞQLN�� 5�� �������� 6YHWRYQR� JRVSRGDUVWYR� LQ� UHYROX�
FLRQDUQD�SROLWLND��/MXEOMDQD�
0RRUH�� -�� :�� �������� &DSLWDOLVP� DV� :RUOG�(FRORJ\�
%UDXGHO� DQG� 0DU[� RQ� (QYLURQPHQWDO� +LVWRU\�� 2UJDQL�
]DWLRQ�	�(QYLURQPHQW���������/RQGRQ����������
:DOOHUVWHLQ�� ,�� ��������8YRG� Y� DQDOL]R� VYHWRYQLK�VLVWH�
PRY��/MXEOMDQD�
ÈHQNR��(����������0RGH���$HVWKHWLFV��)LOR]RIVNL�YHVWQLN�
�������/MXEOMDQD���������
ÈLÉHN�� 6�� �������� 0HG� VWUDKRP� LQ� WHURUMHP�� 3UREOHPL�
���������/MXEOMDQD��������
ÈLÉHN�� 6�� �������� &HQVRUVKLS� 7RGD\�� 9LROHQFH�� RU� (FR�
ORJ\�DV�D�1HZ�2SLXP�IRU�WKH
0DVVHV��'RVWRSQR�QD��KWWS���ZZZ�ODFDQ�FRP�]L]HFRORJ\
��KWP��������������


