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Abstract

Alternatives to Democracy – Innovative Socio-Political Systems of the 
)XWXUH
Could Society Improve if Google Redirected Millions of Dollars from Mosquito 
Extinction to Political and Social Innovations? 
'R�ZH�GHGLFDWH�DV�PXFK�DWWHQWLRQ�WR�LQYHQWLQJ�QHZ�VRFLDO�V\VWHPV�DV�ZH�GR�WR�QHZ�WHFKQRORJLHV��
FDUV��IXHOV��PHGLFLQH��DQG�VSDFH�WUDYHO"�,V�GHPRFUDF\�VWLOO�DQ�RSWLPDO�SROLWLFDO�V\VWHP�DQG�OLEHUDOLVP�
WKH� LGHDO�VRFLDO�RUGHU"�7KH�DUWLFOH� LV�EDVHG�RQ�WKH�QRWLRQ�WKDW�KXPDQLW\�ZRXOG�EH�DEOH�WR�FUHDWH�
QHZ�DOWHUQDWLYHV�WR�PDQDJLQJ�WKH�JOREDOL]HG�DQG�WHFKRQRORJLFDO�VRFLHW\�LI�WKHVH�W\SHV�RI�LQYHQWLRQV�
DQG�ȇȇSDWHQWVȇȇ�ZHUH�JLYHQ�PRUH�DWWHQWLRQ�DQG�UHVRXUFHV��7KH�DXWKRU�SUHVHQWV�VRPH�RI�WKH�H[LVWLQJ�
LGHDV�WKDW�SURYLGH�DQ�DOWHUQDWLYH�WKH�GRPLQDQW�VRFLDO�RUGHU��HVSHFLDOO\�LQ�UHODWLRQ�WR�WKH�FRQFHSW�RI�
GHPRFUDF\��%\�HPSOR\LQJ�:LOOLDP�)RRWH�:K\WHȇV�WKHRU\�RI�VRFLDO�LQQRYDWLRQ��WKH�DXWKRU�SURSRVHV�
D�PDWUL[� IRU�HYDOXDWLQJ� WKH�XVHIXOQHVV�RI� WKHVH�SURSRVDOV��7KLV�PRGHO� LV�XVHG� WR�DQDO\]H�JHURQ�
WRFUDF\��QRRFUDF\��F\EHURFUDF\��VLQJOHWRQ��ZRUOG�VRFLHW\��FHOHEUDWLRQ�VRFLHW\��GHPDUFK\��SDQDUFK\��

�ɂ�3ULVSHYHN�MH�QDVWDO�SRG�PHQWRUVWYRP�L]U��SURI��GU��$QGUHMD�/XNģLÏD�LQ�UHG��SURI��GGU��5XGLMD�5L]�
PDQD�
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IXWDUFK\��DQG�GHOHJDWLYH�GHPRFUDF\��7KH�DXWKRU�ȴQGV�WKDW�WKHUH�LV�D�VHULRXV�ODFN�RI�YLDEOH�DQG�XVHIXO�
VRFLR�SROLWLFDO�DOWHUQDWLYHV��EXW�WKHUH� LV�DQ�HYHQ�ELJJHU� LVVXH�� LQ�FRQWUDVW�WR�WKH�QDWXUDO�VFLHQFHV��
VRFLDO�VFLHQWLVWV�GR�QRW�KDYH�D�ODERUDWRU\�IRU�WHVWLQJ�DOWHUQDWLYH�PRGHOV�LQ�DQ�HɚFLHQW�DQG�KDUPOHVV�
PDQQHU��
Keywords:� SROLWLFDO� DQG� VRFLDO� LQQRYDWLRQV�� GHPRFUDF\�� JHURQWRFUDF\�� QRRFUDF\�� F\EHURFUDF\��
VLQJOHWRQ��ZRUOG�VRFLHW\��FHOHEUDWLRQ�VRFLHW\��GHPDUFK\��SDQDUFK\��IXWDUFK\��GHOHJDWLYH�GHPRFUDF\��
VRFLDO�ODERUDWRU\
$QGUHM�9R]OLÏ�LV�D�3K'�FDQGLGDWH�DW�WKH�)DFXOW\�RI�6RFLDO�6FLHQFHV��8QLYHUVLW\�RI�/MXEOMDQD���DQGUHM�YR]OLF#
KRPPDJH�VL�

Povzetek 
1DPHQMDPR�L]XPOMDQMX�QRYLK�GUXŀEHQLK�VLVWHPRY�HQDNR�SR]RUQRVW�NRW�L]XPOMDQMX�QRYLK�WHKQRORJLM��
QRYLK�]GUDYLO��QRYLK�DYWRPRELORY��QRYLK�JRULY��SRGDOMģHYDQMX�ŀLYOMHQMD�LQ�SRWRYDQMX�SR�YHVROMX"�$OL�MH�
GHPRNUDFLMD�ģH�YHGQR�RSWLPDOQL�SROLWLÏQL�VLVWHP�LQ�OLEHUDOL]HP�LGHDOQD�GUXŀEHQD�XUHGLWHY"�ÎODQHN�
WHPHOML�QD�WUGLWYL��GD�MH�ÏORYHN�VSRVREHQ�UD]YLWL�QRYH��JOREDOL]LUDQL�LQ�WHKQRORģNL�GUXŀEL�SULPHUQHMģH�
DOWHUQDWLYH�XSUDYOMDQMD�GUXŀEH��ÏH�EL�WHM�YHML�L]XPLWHOMVWYD��}SDWHQWLUDQMXm�QRYLK�GUXŀEHQLK�VLVWHPRY��
Y�SULKRGQMH�QDPHQLOL�YHÏ�SR]RUQRVWL�LQ�NDSLWDOD��3UHGVWDYOMDPR�QHNDM�REVWRMHÏLK�DOWHUQDWLY�DNWXDOQL�
GUXŀEHQL�XUHGLWYL��SUHGYVHP�Y�RGQRVX�GR�NRQFHSWD�GHPRNUDFLMH�� WHU�QD�SRGODJL� WHRULMH�:LOOLDPD�
)RRWH�:K\WD�R�GUXŀEHQLK�LQRYDFLMDK�REOLNXMHPR�PDWULNR�]D�YUHGQRWHQMH��XSRUDEQRVW��SUHGORJRY�ER�
GRÏLK�GUXŀEHQR�SROLWLÏQLK�XUHGLWHY��$QDOL]LUDPR�JHURQWRNUDFLMR��QXNUDFLMR��FLEHURNUDFLMR��VLQJOHWRQ��
VYHWRYQR�GUXŀER��GUXŀER�SUD]QRYDQMD��GHPDUKLMR��SDQDUKLMR��IXWDUKLMR�LQ�GHOHJDWLYQR�GHPRNUDFLMR�
LQ�XJRWDYOMDPR��GD�WUSLPR�SUHGYVHP�]D�NURQLÏQLP�SRPDQMNDQMHP�UHDOQR�L]YHGOMLYLK�LQ�XSRUDEQLK�
GUXŀEHQR�SROLWLÏQLK�DOWHUQDWLY��RE�WHP�SD�QDOHWLPR�QD�PRUGD�ģH�YHÏML�SUREOHP��QL�SUDYHJD�GUXŀER�
VORYQHJD�ODERUDWRULMD��Y�NDWHUHP�EL�WDNH�DOWHUQDWLYH�VSORK�ODKNR�KLWUR�LQ�QD�GUXŀEL�QHģNRGOMLY�QDÏLQ�
WHVWLUDOL�Y�NRQWUROLUDQHP�RNROMX��NRW�WR�SRÏQHMR�QDUDYRVORYQH�]QDQRVWL�
.OMXÏQH�EHVHGH��SROLWLÏQH�LQ�GUXŀEHQH�LQRYDFLMH��L]XPL��GHPRNUDFLMD��JHURQWRNUDFLMD��QXNUDFLMD��FLEH�
URNUDFLMD��VLQJOHWRQ��VYHWRYQD�GUXŀED��GUXŀED�SUD]QRYDQMD��GHPDUKLMD��SDQDUKLMD��IXWDUKLMD��GHOHJD�
WLYQD�GHPRNUDFLMD��GUXŀERVORYQL�ODERUDWRULM
$QGUHM� 9R]OLÏ� MH� GRNWRUVNL� NDQGLGDW� )DNXOWHWH� ]D� GUXŀEHQH� YHGH� 8QLYHU]H� Y� /MXEOMDQL�� �DQGUHM�YR]OLF#
KRPPDJH�VL�

8YRG
'HPRNUDFLMD� MH� SUDVWDUD� LGHMD�� QDVWDOD� SUHG� HOHNWULNR�� OHWDOL�� VYHWRYQLP� VSOH�

WRP��NODVLÏQR�JODVER��SRSRP��VYHWRYQLPL�YRMQDPL��FHOR�SUHG�0RKDPHGRP�LQ�SUHG�
-H]XVRP��D�YVHHQR�ģH�NDU�QDSUHM�YHUMDPHPR�LQ�YHUXMHPR�YDQMR��=DNDM"�-H�GHPRNUD�
FLMD�SRVWDOD�UHOLJLMD"�-H�VSORK�VPLVHOQR�JUDGLWL�QD�WHM�DUKDLÏQL�LGHML��DOL�EL�ELOR�EROMH�
ÏDV�QDPHQLWL�QRYLP�GUXŀEHQLP�L]XPRP��WYRUEDP"�.DNR�ODKNR�NRQFHSW�QDFLRQDOQH�
GUŀDYH�SUHŀLYL�Y�GREL��NR�VH�UHVQR�SRJRYDUMDPR�R�QDVWDQNX�QHRGYLVQLK��SODYDMRÏLK�
GUŀDY��)ULHGPDQ�LQ�7D\ORU�������"�.DNR�ODKNR�GUXŀED��]DVQRYDQD�QD�DQWLÏQLK�SROL�
WLÏQLK�NRQFHSWLK��SUHŀLYL�Y�VYHWX��NMHU�VPUW�NPDOX�QH�ER�YHÏ�QXMQD�]D�YVH��&RUE\Q��
������.RYQHU���������Y� OXÏL�ÏHVDU�ERGR�SDGOH�REVWRMHÏH�UHOLJLMH�� ILOR]RILMH� LQ�GUXŀ�
EHQH��WXGL�QDUDYRVORYQH��WHRULMH"�$OL�SRWUHEXMHPR�SRYVHP�QRY�GUXŀEHQL��SROLWLÏQL�
�WXGL� YHUVNL"�� VLVWHP��NL�ER�RGUDŀDO� UHDOQRVW� LQ�SRWUHEH�QH�YHÏ�VDPR�VRGREQHJD��
WHPYHÏ� ÏHGDOMH� KLWUHMH� LQ� YVDNLÏ� ]QRYD� }QRYHJDm� ÏDVD"� $OL� MH� WD� VLVWHP� YHQGDUOH�
ODKNR�GHPRNUDFLMD�Y�REMHPX�NODVLÏQLK�GUŀDY��RSOHPHQLWHQD�V�VRGREQLPL�WHKQROR�
ģNLPL�RURGML"
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%UH]�GYRPD�VPR�Y�HQHP�QDMSRPHPEQHMģLK�REGRELM��NL�JD�ER� LPHO�ÏORYHN�NRW�
YUVWD� SULORŀQRVW� L]NXVLWL� Y� ÏDVX� VYRMHJD� FHORWQHJD� REVWRMD�� SD� ÏH� ERPR� ŀLYHOL� OH�
ģH� WLVRÏ�� DOL� ģH� PLOLMRQH� OHW�� ,PHQD�� NRW� VR� =XFNHUEHUJ� �)DFHERRN��� -REV� �$SSOH���
*DWHV� �0LFURVRIW��� 3DJH� �*RRJOH�� WDNR�EUH]NRPSURPLVQR�� VXURYR�� HNVSOR]LYQR� LQ�
QHL]EULVQR�VSUHPLQMDMR�GUXŀEHQR�UHDOQRVW��GD�GR�GDQHV�ģH�QREHQ�GUXŀEHQL�SRMDY�QL�
LPHO�WDNHJD�XÏLQND�QD�ÏORYHND�LQ�QREHQ�QDUDYQL�SRMDY�QD�ŀLYOMHQMH�NRW�WDNR��PRUGD�
]� L]MHPR�XQLÏXMRÏLK�NRPHWRY���9�WDNHP�RNROMX� MH�WUHED�YVDM�UD]PLVOLWL��ÏH�VH�ŀH�QH�
NRQNUHWQR� LQ� LQWHQ]LYQR� ORWLWL� REOLNRYDQMD� YHÏSODVWQHJD� LQ� LQWHUGLVFLSOLQDUQHJD�
WHRUHWLÏQHJD� RNYLUD� QRYH� SROLWLÏQH� XUHGLWYH� GUXŀEH�� NL� ER� EROMH� ]UFDOLOD� SRWUHEH�
VRGREQHJD� ÏDVD� LQ� RNROMD�� NL� VPR� JD� XVWYDULOL� VDPL�� $� YVDM� ]GL� VH�� GD� GUXŀEHQR�
L]XPLWHOMVWYR�QL�WDNR�PRGHUQR�R]��SRSXODUQR�LQ�GRELÏNRQRVQR��NRW�MH�WHKQRORģNR��
ÏHSUDY� MH� ]D� REVWDQHN� QDģH� YUVWH� QD� WHM� WRÏNL� YHUMHWQR� EROM� SRWUHEQR� NRW� UD]YRM�
NYDQWQLK�UDÏXQDOQLNRY��

5D]OLND� PHG� LQYHVWLFLMDPL� Y� WHKQRORģNH�� ]GUDYVWYHQH�� HNRQRPVNH� LQ� YRMDģNH�
UD]LVNDYH�QD�HQL�VWUDQL�LQ�LQYHVWLFLMDPL�Y�UD]LVNDYH�GUXŀEH�LQ�L]REUDŀHYDQMD�QD�GUXJL�
MH�QHSUHGVWDYOMLYD��9�='$�MH�NOMXE�SRUDVWX�GUŀDYQLK�VUHGVWHY��QDPHQMHQLK�UD]LVND�
YDP�LQ�UD]YRMX��V����PLOLMDUG�GRODUMHY�OHWD������QD�����PLOLMDUG�GRODUMHY�OHWD������
GHOHŀ��QDPHQMHQ�UD]LVNDYDP�GUXŀEH�LQ�L]REUDŀHYDQMD��RVWDO�QHVSUHPHQMHQ��Y�YLģLQL�
SLÏOHJD�HQHJD�RGVWRWND��0DUNRYLFK���������5D]OLND�Y�UHVQHMģL�REUDYQDYL�GUXŀEH�LQ�
SROLWLNH�NRW�SRGURÏMD�SRWHQFLDOQH�NUHDWLYQRVWL�LQ�LQRYDWLYQRVWL�MH�MDVQR�UD]YLGQD�WXGL�
L]�GHMVWYD��GD�Y�QDVSURWMX�V�SUHģWHYLOQLPL�VWDWLVWLÏQLPL�ND]DOFL��NL�SRJOREOMHQR�VWUXN�
WXULUDQR�REUDYQDYDMR�LQYHVWLFLMH�Y�WHKQRORģNH��HNRQRPVNH��]GUDYVWYHQH��UD]LVNDYH�
LQ� MLK� MH� PRJRÏH� QDMWL� SRYVRG� QD� VSOHWX� �:RUOGEDQN�RUJ�� 6WDWLVWD�FRP�� (XURSD�
HX�HXURVWDW��� SRGREQR� VWUXNWXULUDQLK� LQ� REUDYQDYDQLK� SRGDWNRY� R� LQYHVWLFLMDK� Y�
UD]LVNDYH�QD�SRGURÏMX�GUXŀEH�DOL�NRQNUHWQR�Y�UD]LVNDYH��QDPHQMHQH�QRYLP�GUXŀEH�
QLP�XUHGLWYDP�LQ�SROLWLÏQLP�LQRYDFLMDP��WDNR�UHNRÏ�QL�PRJRÏH�QDMWL��7R�VHYHGD�QH�
SRPHQL��GD�WDNLK�UD]LVNDY�QL��2VOHU��������6PLWK�LQ�GU����������SRPHQL�SD��GD�VR�YVDM�
Y�SULPHUMDYL�V�WHKQRORģNLP�LQRYLUDQMHP�SRWLVQMHQH�WDNR�GDOHÏ�Y�R]DGMH��GD�VR�WDNR�
UHNRÏ�QHRSD]QH�LQ�]DQHPDUOMLYH��

7H]D�WHJD�SULVSHYND�MH��GD�MH�ÏORYHN�VSRVREHQ�QH�OH�WHKQRORģNLK�LQRYDFLM��WHPYHÏ�
GD�VH� MH�VSRVREHQ�GRPLVOLWL� WXGL�DOWHUQDWLYQLK� LQ� LQRYDWLYQLK�GUXŀEHQLK�VLVWHPRY��
SROLWLÏQLK� L]XPRY��NL�ERGR�VNODGQR�V�WHKQRORģNR�VHGDQMRVWMR� LQ�YHGQR�VSUHPLQMD�
MRÏLP�VH�GUXŀEHQLP�RNROMHP�SRQXGLOL�GUXJDÏQR��SUDYLÏQHMģH�LQ�EROM�XUDYQRWHŀHQR�
GUXŀEHQR�SROLWLÏQR� RNROMH�� NRW� JD� SRQXMDMR� HQR]QDÏQL� REVWRMHÏL� VLVWHPL�� 7UGLWHY�
ERPR� ]� DQDOL]R� QHNDWHULK� REHWDYQLK� LGHM� V� SRGURÏMD� LQRYDWLYQHJD� XSUDYOMDQMD�
GUXŀEH�SUHYHULOL�Y�QDGDOMHYDQMX��8SDPR��GD�ER�ÏODQHN�SRPDJDO�]EXGLWL�XUJHQWQR�
ŀHOMR�SR�SUHXVPHULWYL�QDģLK�LQWHOHNWXDOQLK�]PRŀQRVWL�LQ�ILQDQÏQLK�YLURY�L]�SRGLYMDQH�
WHKQRORģNH�Y�SRGKUDQMHQR�GUXŀERVORYQR�L]XPLWHOMVWYR���
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'HPRNUDFLMD�LQ�QDFLRQDOQD�GUŀDYD�Y�
UHWURIXWXULVWLÏQL�]DQNL
3UREOHPDWLND�� V� NDWHUR� VH� VRRÏDPR� Y� VRGREQL� GUXŀEL�� MH� SUHSRÏDVHQ� UD]YRM�

LQRYDWLYQLK� SROLWLÏQLK� VLVWHPRY� LQ� DOWHUQDWLYQLK� REOLN� RUJDQL]DFLMH� GUXŀEH�� NL� VR�
QD� SUHKRGX� PHG� DQDORJQR� SUHWHNORVWMR� LQ� GLJLWDOQR� VHGDQMRVWMR� LQVWUXPHQWDO�
QHJD� SRPHQD� ]D� SUHŀLYHWMH� JOREDOQH� GUXŀEH�� *RVSRGDUVNR�GUXŀEHQL� PRGHO�� Y�
NDWHUHP� YVL� JRYRULPR� OH� R� HNVSOR]LYQHP� WHKQRORģNHP� QDSUHGNX�� QLNDNRU� SD�
MDYQR�QH�QDPHQMDPR�GRYROM�SR]RUQRVWL�GUXŀEHQHPX�QDSUHGNX��QL�VLQKURQL]LUDQ�]�
HNVWUHPQLPL�VSUHPHPEDPL�Y�GUXŀEL��]DUDGL�ÏHVDU�VR�QDģH�YUHGQRWH��SUHGVWDYQLģ�
ND�GHPRNUDFLMD� LQ�NRQFHSW�QDFLRQDOQH�GUŀDYH�QD�PRÏQL�SUHL]NXģQML��*HQHUDFLMVND�
UD]OLND�PHG�DQDORJQLP�UD]XPHYDQMHP�SROLWLÏQHJD�SURFHVD�LQ�GLJLWDOQLP�'1.�MHP�
PODGH� JHQHUDFLMH� MH� ]D� XYHOMDYOMHQR� SROLWLÏQR� HOLWR� WUDGLFLRQDOQHJD� L]NOMXÏHYDQMD�
WHŀNR�UD]XPOMLY�LQ�QHXORYOMLY�SRMDY��ĿLYLPR�Y�VYHWX�SULKRGQRVWL�]�GUXŀER�SUHWHNOHJD�
ÏDVD�� 6SUHPLQMD� VH� YVH� LQ� VOHSLOL� EL� VH�� ÏH� EL�PLVOLOL�� GD� VH� QH� ER� VSUHPHQLO� WXGL�
PHKDQL]HP� SROLWLÏQHJD� RGORÏDQMD� LQ� GUXŀEHQHJD� XSUDYOMDQMD�� 3RVWDYLWL�PRUDPR�
QRYR�ILOR]RIVNR��SROLWLÏQR�LQ�PRUDOQR�HWLÏQR�RJURGMH��NL�VH�ER�VSRVREQR�SULODJDMDWL�
SULWLVNRP� HNVSRQHQWQHJD� WHKQRORģNHJD� LQ� ]QDQVWYHQHJD� QDSUHGND�� 3RVRGRELWL�
PRUDPR�PRGHO�GUXŀEHQR�SROLWLÏQHJD�RGORÏDQMD�LQ�JD�XVPHULWL�QD�SRW�SULKRGQRVWL�
]D�GUXŀER�QRYHJD�WLVRÏOHWMD��

$�ÏH�VL�SRVNXģDPR�SUHGVWDYOMDWL� VYHW�EUH]�QDFLRQDOQLK�GUŀDY�� VXYHUHQLK�QDUR�
GRY�LQ�GHPRNUDFLMH��VH�]DOHWLPR�Y�PLVHOQL�]LG��7DNR�GROJR�ŀH�ŀLYLPR�Y�WHP�VYHWX��Y�
WDNģQL�XUHGLWYL��GD�MH�YVH�GUXJR�QHSUHGVWDYOMLYR��3D�MH�UHV�WHJD�ŀH�WDNR�GROJR"�,GHMD�
QDFLRQDOQH�GUŀDYH�MH�SRVWDOD�SRSXODUQD�ģHOH�]�DPHULģNR�LQ�IUDQFRVNR�UHYROXFLMR�LQ�
NRW�SROLWLÏQL�NRQVWUXNW�REVWDMD�NRPDM�GREULK�GYHVWR� OHW��.OMXE�WHPX�VH�]GL�QHPR�
JRÏH��GD�EL�ODKNR�GUŀDYD�DOL�GHPRNUDFLMD��NDNUģQR�MR�SR]QDPR�GDQHV��SURSDGOD��$�
YHUMHWQR�VH�MH�WXGL�5LPOMDQRP��ŀLYHÏLP�RNROL�OHWD�QLÏ��]GHOR�QHPRJRÏH��GD�EL�ODKNR�
SURSDGHO�WDNR�PRJRÏHQ�LPSHULM��%DUWOHWW������E���3D�MH��LQ�SURSDGOL�VR�GR�GDQHV�ģH�
YVL��ģH�WDNR�PRJRÏQL��NRW�MH�ELO�HJLSÏDQVNL��WDNR�GD�QH�EL�ELOR�QLÏ�QHQDYDGQHJD��ÏH�EL�
SURSDGHO�WXGL�VLVWHP�QDFLRQDOQLK�GUŀDY�DOL�GHPRNUDFLMD�NRW�SRGODJD�VRGREQH�GUXŀ�
EHQR�SROLWLÏQH�XUHGLWYH��0RUGD�VH�XWHJQH�HQDNR�]JRGLWL�WXGL�]�QHROLEHUDOL]PRP��LQ�
NDSLWDOL]PRP��QH�JOHGH�QD�WR��NDNR�VWDELOQR�XVWROLÏHQ�GHOXMH�Y�WHP�WUHQXWNX��}.RW�
YVDN�GUXŀEHQL�VLVWHP��NL�VPR�JD�NDGDUNROL�SR]QDOL��WXGL�WD�QH�ER�WUDMDO�YHÏQR�m�]DWR�
MH�QDģD�QDORJD��GD�}L]XPLPR��NDM�VH�ER�]JRGLOR�SR�WHPm��6UQLFHN�LQ�:LOOLDPV���������
SUL� WHP�SD�PRUDPR�QDMSUHM� UHORFLUDWL�QDģH� LQWHOHNWXDOQH� LQ� ILQDQÏQH�]PRJOMLYRVWL�
L]� SRGLYMDQHJD� WHKQRORģNHJD� L]XPLWHOMVWYD� Y� LQRYLUDQMH� GUXŀEH�� }/MXGMH� VPR� VH�
L]ND]DOL�NRW�L]MHPQR�VSRVREQL�UHģHYDQMD�]HOR�]DKWHYQLK�WHKQRORģNLK�SUREOHPRY�>���@�
6PR�SD�ELVWYHQR�PDQM�VSRVREQL�SUHPDJRYDWL�YHÏMH�GUXŀEHQH�WHŀDYH�m��)ULHGPDQ�
LQ� 7D\ORU�� ������ ��� ,]XPL� LQ� LQRYDFLMH�� NRW� MLK� UD]XPHPR� GDQHV�� VH� QDQDģDMR��
SUHGYVHP� QD� WHKQRORģNR� SRGURÏMH�� ELVWYHQR� SUHPDOR� SRXGDUND� SD� GDMHPR��
QRUPDWLYQLP� LQ� SUDNWLÏQLP� LQRYDFLMDP� LQ� L]XPRP� GUXŀEHQR�SROLWLÏQLK� VLVWHPRY��
LQ� GUXŀERVORYMD� NRW� WDNHJD�� }1XMQR� �MH��� GD� VR� VRFLRORJL� ELVWYHQR� EROM� NRW� GRVOHM��
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WXGL�NRQFHSWXDOQR�LQRYDWLYQL��NHU�ERGR�Y�QDVSURWQHP�SULPHUX�RVWDOL�EUH]�RURGLM��V�
NDWHULPL�MH�PRJRÏH�DQDOL]LUDWL�GUXŀEH�LQ�VYHW�Y�ÏDVX�JOREDOL]DFLMH�m��5L]PDQ��������
�����

6SUHPHQMHQ�QDÏLQ�SURGXNFLMH� LQ�GLVWULEXFLMH� LQIRUPDFLM�VSUHPLQMD�HNRQRPVNR��
VRFLDOQR� LQ� NXOWXUQR� RNROMH� LQ� RPRJRÏD� PUHŀHQMH� JOREDOQHJD� SUHELYDOVWYD� EUH]�
L]UD]LWR� QDFLRQDOQLK�PHMD�� },QIRUPDFLMH�� ]QDQMH� LQ� NXOWXUD� VR� FHQWUDOQH� ]D� ÏORYH�
NRYR�VYRERGR�LQ�UD]YRM��NDNR�VH�SURGXFLUDMR�LQ�L]PHQMXMHMR�Y�QDģL�GUXŀEL��NULWLÏQR�
YSOLYD�QD� WR��NDNR�YLGLPR�VWDQMH�VYHWD�m� �%HQNOHU�����������.XOWXUQH�� MH]LNRYQH� LQ�
UDVQH�UD]OLNH�VH�]DÏHQMDMR�VWDSOMDWL�Y�VLQJXODUQR�LGHQWLWHWR�VYHWRYQHJD�GUŀDYOMDQD��
*OREDOL]DFLMD�MH�VRGREQHPX��WHKQRORģNHPX�ÏORYHNX�RGSUOD�LQ�SULEOLŀDOD�VYHW��2G�QMH�
}QDM�EL�LPHOL�NRULVWL�YVL�SUHELYDOFL�WHJD�SODQHWDm��D�VH�}Y�UD]PHUDK�LQWHQ]LYQH�JORED�
OL]DFLMH�>���@�XSUDYLÏHQR�]DVWDYOMD�YSUDģDQMH��NDNR�ODKNR�QDFLRQDOQH�GUŀDYH�ģH�QDSUHM�
QDG]RUXMHMR� SURFHVH� LQ� RGORÏLWYH�� NL� ]DUDGL� QMLKRYH� HNVWHULWRULDOQH�QDUDYH�SUHVH�
JDMR� ]PRŀQRVWL� QDG]RUD� WHU� SRVOHGLÏQR� WXGL� VDPHJD� RGORÏDQMD� R� QMLKm� �5L]PDQ��
�����������������%HQNOHU�Y�VNORSX�}HNRQRPLMH�PUHŀQLK� LQIRUPDFLMm�YLGL� WH� WUHQGH�
NRW�QRY�PRGXV�SURGXNFLMH��NL�VH�SRMDYOMD�VUHGL�QDMEROM�QDSUHGQLK�HNRQRPLM��}WLVWLK��
NL�VR�QDMEROM�UDÏXQDOQLģNR�SUHSOHWHQH�LQ�]D�NDWHUH�LQIRUPDFLMVNH�GREULQH�LQ�VWRULWYH�
LJUDMR�QDMSRPHPEQHMģR�YORJRm��KNUDWL�SD�HNRQRPLMD�PUHŀQLK�LQIRUPDFLM�SRY]URÏD�
}UDVW�LQGLYLGXDOQLK�SUDNWLÏQLK�VSRVREQRVWL�LQ�YORJH��NL�MR�LJUDMR�SRVDPH]QLNL�Y�>���@�
SRJRVWR�QHWUŀQHP� LQGLYLGXDOQHP� LQ�GUXŀEHQHP�YHGHQMXm� �%HQNOHU����������������
V�ÏLPHU�VH�]PDQMģXMH�SRPHQ�REYH]QR�WUŀQHJD�YHGHQMD�SRYVRG� LQ�]D�YVDNR�FHQR��
3RMDY�PUHŀQRVWL� VRGREQH�GUXŀEH� VSRGEXMD� DOWUXLVWLÏQR�� QHWUŀQR� YHGHQMH� ÏHGDOMH�
YHÏMHJD�ģWHYLOD�OMXGL��NL�VH�XSRUQR�NDSLWDOL]PX�RGORÏDMR�]D�QHVHELÏQD�GHMDQMD�GRE�
URWH�LQ�SRPRÏL�VRÏORYHNX�VNR]L�LQGLYLGXDOQR�DNFLMR�DOL�VNR]L�HNVSRQHQWQR�UDVWRÏ�WUJ�
QHYODGQLK�RUJDQL]DFLM�� NDU�SD� ģH�GRGDWQR� VODEL�QDFLRQDOQR�GUŀDYR�� }3RVDPH]QLNL�
ODKNR� QDUHGLMR� LQ� GRVHŀHMR� YHÏML� XÏLQHN� Y� RKODSQLK� SRYH]DYDK� ]� GUXJLPL� EUH]�
SRWUHEH�SR�Y]SRVWDYLWYL�VWDELOQLK��GROJRWUDMQLK�SRYH]DY��NRW�MH�QSU��UD]PHUMH�PHG�
VRGHODYFL�DOL�SDUWLFLSDFLMD�Y� IRUPDOQLK�RUJDQL]DFLMDK�m� �%HQNOHU�����������DOL�NRW� MH�
VSRVREQD�]DUDGL�SRÏDVQLK�ELURNUDWVNLK�SURFHVRY�WR�QDUHGLWL�GUŀDYD��'UŀDYH�Y�OXÏL�
QHVSRVREQRVWL�KLWUHJD�RG]LYD�GHOXMHMR�QHPRÏQR��UD]YUHGQRWHQR��GHPRUDOL]LUDQR��
QD�YVDNHP�NRUDNX�L]JXEOMDMR�DYWRULWHWR�LQ�OHJLWLPQRVW��6H�ODKNR�Y�OXÏL�WHJD�YSUDģD�
PR�FHOR��NGR�QDFLRQDOQR�GUŀDYR�VSORK�ģH�SRWUHEXMH"�}3UREOHPL��NRW�MH��JOREDOL]DFLMD�
>���@�SRVWDYOMDMR�Y�RVSUHGMH�SRWUHER�SR�UHGHILQLFLML�GHPRNUDFLMH��NDNUģQR�VPR�SR]QDOL�
GRVOHM�m� �5L]PDQ�� ������ ����� HQDNR� SD� ODKNR� YHOMD� WXGL� ]D� YSUDģDQMH� QDFLRQDOQH�
GUŀDYH��*OHHVRQ� LQ� /RZ� VLFHU� WUGLWD�� GD�GUXŀEH� }QLVR�ELOH�GL]DMQLUDQH�� WHPYHÏ� VR�
VH�UD]YLOHm� ��������NDU�QRUPDWLYQR�JOHGDQR�RQHPRJRÏD�GRPQHYR��GD� MH�PRJRÏH�
UD]YLWL�QRY�GUXŀEHQL� VLVWHP�}L]�QLÏm�� WM��� ÏH� VH� OH�WD�QH�ER� UD]YLO� VDP�RG�VHEH�NRW�
SRVOHGLFD�QDUDYQH�HYROXFLMH�GUXŀEH�LQ�VLVWHPRY��V�ÏLPHU�SD�VH�QLNDNRU�QH�VWULQMDMR�
OLEHUWDUFL�� QSU�� VQRYDOFL� SURMHNWRY� 6HDVWHDGLQJ� LQ� /LEHUODQG� �)ULHGPDQ� LQ� 7D\ORU��
������%DUWOHWW������E���NL�QDND]XMHMR��GD�MH�QRYH�GUXŀEHQH�VLVWHPH�PRJRÏH�XVWYDULWL�
}L]�QLÏm��ÏH�OH�LPDPR�QD�YROMR�]D�WR�SULPHUHQ�WHULWRULM��
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/DKNR� VNODGQR� V� WHP� SRQRYQR� SUHGYLGHYDPR� SRUDVW� WUHQGD�PDQMģLK��PRUGD�
PHVWQLK� GUŀDYLF� ]� QHRGYLVQR� VXYHUHQR� DYWRULWHWR�� NRW� VPR� MLK� SR]QDOL� YHÏLQR�
ÏDVD� REVWRMD� �SUHGLQIRUPDFLMVNRWHKQRORģNH�� FLYLOL]DFLMH"�0HG� ���� LQ� ���� VWROHWMHP�
%HQHWNH�LQ�)LUHQFH��SUHG�WHP�-HUX]DOHP�LQ�$WHQH��ģH�GOMH�QD]DM�Y�SUHWHNORVWL�%DELORQ�
LQ�8U��=DUDGL�ÏHGDOMH�NRPSOHNVQHMģHJD�QDG]RUD�SUHWRND� OMXGL� LQ� LQIRUPDFLM�QDFLR�
QDOQH�GUŀDYH�ŀH�VHGDM�SUHSXģÏDMR�PDUVLNDWHUR�RGJRYRUQRVW�PHVWRP��]YH]QD�YODGD�
='$�VH�MH�RGUHNOD�QDG]RUX�YDUVWYD�RNROMD�LQ�RGJRYRUQRVW�SUHQHVOD�QD�UDYHQ�PHVW��
�%DUWOHWW������D���0HVWD�VR�VUHGLģÏD�LQRYDFLM�� ILQDQF��WUJRYDQMD��UD]YRMD��NXOWXUH�LQ�
ŀLYOMHQMD��RG�OHWD������SUYLÏ�Y�]JRGRYLQL�ÏORYHģWYD�Y�PHVWLK�ŀLYL�YHÏ�SUHELYDOFHY�NRW�
QD�SRGHŀHOMX��2UJDQL]DFLMD�]GUXŀHQLK�QDURGRY����������7UHQG�SR�ŀLYOMHQMX�Y�PHVWLK�
LQ�SUHQRVX�VXYHUHQLK�SUDYLF�QD�HQRWH��PDQMģH�RG�QDFLRQDOQLK�GUŀDY��MH�YLGHQ�WXGL�
Y�DNWXDOQLK�GUXŀEHQLK�GRJRGNLK��Y�SRVNXVX�RGFHSLWYH�%HQHWN�RG�QDFLRQDOQH�LWDOL�
MDQVNH�YODGH��QD�SRVYHWRYDOQHP�UHIHUHQGXPX�OHWD������MH�����PLOLMRQD�SUHELYDOFHY�
%HQHWN�V�ģLUģR�UHJLMR�9HQHWR� �SULEO����PLR�SUHELYDOFHY��R]�������WLVWLK��NL�VR�YROLOL��
JODVRYDOR� ]D� QHRGYLVQRVW� �5REHUWV�� �������� SRVNXVX� RGFHSLWYH� ĢNRWVNH� RG� 9HOLNH�
%ULWDQLMH�OHWD�������%%&��������WHU�.DWDORQLMH�RG�ĢSDQLMH�OHWD�������-RQHV�LQ�%XUJHQ��
�������.HU� VR�ELOL� YVL�SRVNXVL�RGFHSLWHY�QHXVSHģQL��QHNDWHUL� OLEHUWDUFL� �)ULHGPDQ��
7D\ORU�� 7KLHO�� -HGOLÏND� LGU��� YLGLMR� YHÏ�XSDQMD� Y�XVWYDUMDQMX�SRYVHP�QRYLK�PHVW� LQ�
GUŀDY�� NL� EL� QD� QH]DVHGHQHP� REPRÏMX� RPRJRÏDOD� HNVSHULPHQWLUDQMH� ]� QRYLPL�
GUXŀEHQLPL��SROLWLÏQLPL�LQ�HNRQRPVNLPL�VLVWHPL��7LVRÏOHWMD�MH�SUDYD�PRÏ�SRÏLYDOD�Y�
URNDK�PHVW�LQ�PHVWQLK�GUŀDY��]DWR�MH�ģH�WROLNR�EROM�YHUMHWQR��GD�VH�ERPR�RE�YVH�YHÏML�
NRPSOHNVQRVWL�JOREDOQLK�SRYH]DY�QDMSUHM�YUQLOL�Y�XUHGLWHY�PHVWQLK�DOL�PLNURGUŀDY��
SUHGHQ�SRVWDQHPR�HQD�VYHWRYQD�GUŀDYD����

0HMH� SRGVLVWHPRY� QH�PRUHMR� ELWL� YHÏ� LQWHJULUDQH� V� NODVLÏQLPL� WHULWRULDOQLPL�
PHMDPL�� >���@� /H� ģH� SROLWLÏQL� SRGVLVWHP� XSRUDEOMD� WDNH� RPHMLWYH�� >���@� 'UXJL�
SRGVLVWHPL��NRW�VWD�]QDQRVW�LQ�HNRQRPLMD��VH�ģLULMR�SR�YVHP�SODQHWX��7HPX�SUL�
PHUQR�MH�SRVWDOR�QHPRJRÏH�RPHMLWL�GUXŀER�NRW�FHORWR�V�WHULWRULDOQLPL�PHMDPL��
�/XKPDQQ��������

7HKQRORģNL�L]XPL�SURWL�GUXŀEHQLP
ÎH� MH� GHPRNUDFLMD�� YHÏ� NRW� GYD� WLVRÏ� OHW� VWDUD� LGHMD�� ]DUHV� YUKXQHF� GUXŀEHQH�

XVWYDUMDOQRVWL�� VH� QDP� PRUGD� QH� SLģH� SUDY� GREUR�� 7R� VHYHGD� QH� SRPHQL�� GD�
GHPRNUDFLMD�PRUGD�QL�QDMEROMģD�GUXŀEHQR�SROLWLÏQD�XUHGLWHY��D�VH�RE�SRPDQMNDQMX�
GUXŀEHQH�LQRYDWLYQRVWL�Ȃ�RE�WHP��GD�PRELOQL�WHOHIRQ�ŀH�GDQHV��SR�GREULK�GYDMVHWLK�
OHWLK�REVWRMD��GHOXMH�VNRUDMGD�DUKDLÏQR�Ȃ�QH�PRUHPR�SRÏXWLWL�SUHYHÏ�YDUQR��ÎH�EL�
VH�ÏORYHģWYR�]DGRYROMLOR�]�L]QDMGER�NROHVD��EL�YHUMHWQR�ģH�GDQHV�ŀLYHOL�Y�EUXQDULFDK�
LQ� SRVNDNRYDOL�PHG� NUDML� Y� NRÏLMDK�� QDMEOLŀML� SULEOLŀHN�PRELOQL� NRPXQLNDFLML� SD� EL�
ELO�SRģWQL�JRORE��'DQHV� L]NXģDPR�]HOR�GUXJDÏQR�GUXŀEHQR�RNROMH��D�VH�ģH�YHGQR�
]DQDģDPR�QD�DUKDLÏQH�SROLWLÏQH�LQ�LQWHOHNWXDOQH�PRGXVH��NDU�SRY]URÏD�SUREOHPH��
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NL�MLK�QH�ERPR�UHģLOL�}]�HQDNLP�UD]PLģOMDQMHP��V�NDWHULP�VPR�MLK�XVWYDULOLm��$OEHUW�
(LQVWHLQ��� ]DWR� MH� LQRYDWLYQR� UD]PLģOMDQMH� ]XQDM� XVWDOMHQLK� RNYLURY� LPSHUDWLYQHJD�
SRPHQD�� SRWUHEXMHPR� SD� WXGL� UD]YRM� }YUHGQRWQHJD� VLVWHPD�� XVWUH]HQ� WDNL�
UHDOQRVWL��NL�ER�SRGNUHSLOD�QDģ�UD]YRM�SURWL�UD]XPQL�NXOWXULm��)UHVFR������D��

ÎHSUDY� MH�VLVWHP�GHPRNUDFLMH�QDVWDO� ŀH�Y�DQWLÏQL�*UÏLML�� VH� MH�GUXŀED�RG� WHGDM�
UD]YLMDOD�SUHGYVHP�VNR]L�PHVWQH�GUŀDYH��LPSHULMH�LQ�PRQDUKLMH��GHPRNUDFLMD�SD�VH�
MH�Y�SUDNVL�LPHOD�SULORŀQRVW�XYHOMDYLWL��YHQGDU�QH�Y�FHORWL�LQ�QH�SRYVRG��ģHOH�SUHFHM�
SR]QHMH�� Y� GUXJL� SRORYLFL� ���� VWROHWMD�� 9� ]DGQMLK� SHWGHVHWLK� OHWLK� MH� GHPRNUDFLMD�
SRND]DOD� L]MHPQR� VSRVREQRVW� UD]YRMD� LQ� RUJDQVNH� VDPRWUDQVIRUPDFLMH�� ]DWR�
SRPHPEQRVWL� GHPRNUDWLÏQLK� ]YUVWL� QLNDNRU� QH� ŀHOLPR� ]DQHPDUMDWL�� MH� SD� ]D�
SRWUHEH�WHJD�ÏODQND�GRYROM��GD�QD�NUDWNR�VSR]QDPR�RVQRYQL�LQ�SUHYODGXMRÏL�REOLNL��
GLUHNWQR�LQ�SUHGVWDYQLģNR�GHPRNUDFLMR�

'LUHNWQD��QHSRVUHGQD��ÏLVWD��L]YRUQD��DWHQVND�R]��NODVLÏQD�GHPRNUDFLMD�MH�YODGD�
YLQD�OMXGVWYD��L]�VWDUH�JUģÏLQH��GHPRV� �OMXGVWYR��NUDWRV� �PRÏ���UD]YLWD�Y����VW��SU��
Q��ģW��Y�$WHQDK�VWDUH�*UÏLMH��1DWDQÏQHMH��ÏLVWD�GHPRNUDFLMD�MH�YODGDYLQD�YVHK�YROLOQR�
XSUDYLÏHQLK�SUHELYDOFHY�GRORÏHQH�GUŀDYH��PHVWD�R]��VXYHUHQHJD�R]HPOMD��MH�REOLND�
GHPRNUDFLMH��Y�NDWHUL�VH�OMXGMH�QHSRVUHGQR�LQ�YVDN�GDQ�RGORÏDMR�R�SROLWLÏQLK�YSUD�
ģDQMLK��SUHGODJDMR�]DNRQH�LQ�VSUHMHPDMR�YVH�]�GUXŀER�SRYH]DQH�RGORÏLWYH��NDU�]DK�
WHYD�ģLURNR�LQ�VWDOQR�XGHOHŀER�GUŀDYOMDQRY�Y�SROLWLNL��&KULVWLDQR��������0DYURSDOLDV��
�������ŀLYOMHQMH�EOL]X�IL]LÏQH�WRÏNH�UD]SUDYH�LQ�RGORÏDQMD��QSU��DJRUD��PHVWQL�WUJ���SD�
MH�VNRUDM�QXMQR��V�SRMDYRP�VYHWRYQHJD�VSOHWD�VH�WD�]DKWHYD�VSUHPLQMD��YHÏ�VSRGDM�
SUL�GHOHJDWLYQL�GHPRNUDFLML���9�GDQHV�QDMEROM�UD]ģLUMHQL�YDULDFLML�GHPRNUDFLMH��Y�SUHG�
VWDYQLģNL�R]��UHSUH]HQWDWLYQL�GHPRNUDFLML��SD�VH�OMXGMH�OH�HQNUDW�QD�ģWLUL�GR�SHW�OHW��LQ�
QH�YVDN�GDQ��RGORÏDMR�LQ�YROLMR�SUHGVWDYQLNH��]DVWRSQLNH�R]��SRVUHGQLNH��NL�QDWR�YOD�
GDMR�NRW�PDORģWHYLOQD�SROLWLÏQD�HOLWD�LQ�Y�ÏDVX�PDQGDWD�Y�LPHQX�OMXGVWYD�VSUHMHPDMR�
LQ�XUHVQLÏXMHMR�SROLWLÏQH�LQLFLDWLYH��%HFN���������}7DN�SULVWRS�MH�UHVGD�XÏLQNRYLW��YHQ�
GDU�Y�]DPHQR�]D�L]JXER�DNWLYQHJD�GUŀDYOMDQVWYD�LQ�SDUWLFLSDFLMH�m��%DUEHU��������LQ�
ÏH�VL�}PHG�PDQGDWRP�SUHPLVOLģ��JOHGH�WHJD�QH�PRUHģ�NDM�GRVWL�VWRULWL�m��%HKUHQV��
.LVWQHU� LQ�1LWVFKH��������3UHGVWDYQLģND�GHPRNUDFLMD�QDP�RODMģD�SROLWLÏQR�XGHMVW�
YRYDQMH��D�QDP�KNUDWL��SDUDGRNVDOQR��SUHSUHÏXMH�QHSRVUHGHQ�GRVWRS�GR�SROLWLNH��
NDU�SD�GDQHV�PRÏQR�YSOLYD�QD�QH]DGRYROMVWYR�PRŀLF�V�SROLWLNR� LQ�QD�GHJUDGDFLMR�
GHPRNUDFLMH�NRW�WDNH��7XGL�Y�RGQRVX�GR�WH�SR]LFLMH�ERPR�SR]QHMH�DQDOL]LUDOL�SRWHQ�
FLDOQH�QDGJUDGQMH��YDULDFLMH�LQ�LQRYDWLYQH�DOWHUQDWLYH�GHPRNUDWLÏQHPX�VLVWHPX��ÎH�
SD�ŀHOLPR�UD]XPHWL��NDM�GUXŀEHQR�LQRYLUDQMH�SRPHQL��SD�PRUDPR�QDMSUHM�YVDM�]D�
WUHQXWHN�]DÏXWLWL�UD]VHŀQRVWL�LQRYLUDQMD�VRGREQH�WHKQRORJLMH�

7HKQRORJLMD�QDV�VSUHPLQMD�Y�ERJRYH��NRW�MLK�]QD�RSLVDWL�OH�PLWRORJLMD��.UHDWRUMH�
ŀLYOMHQMD� LQ� PDQLSXODWRUMH� QDUDYH�� =QDQVWYHQLNL� ]� LQģWLWXWD� -�� &UDLJ� 9HQWHU� VR� V�
SRPRÏMR� ģWLULK� VWHNOHQLF� NHPLNDOLM� ŀH� UD]YLOL� VLQWHWLÏQR� FHOLFR�'1.�]DSLVD�� NL� VH� MH�
VSRVREQD�UHSOLFLUDWL�QD�SRGODJL� LQIRUPDFLM��SUHMHWLK� L]�UDÏXQDOQLND��1DWXUH���������
9HULO\�� ]QDQVWYHQD� URND�*RRJORYHJD�PDWHULQVNHJD�SRGMHWMD�$OSKDEHWK�� Y� ODERUD�
WRULMX�XPHWQR�RNXŀXMH�VDPFH�GRORÏHQH�YUVWH�NRPDUMHY�]�EDNWHULMR�ZROEDFKLD��NL�Y�
VDPLFDK�NRPDUMHY�SRY]URÏL�QHSORGQRVW�LQ�V�WHP�SRVOHGLÏQR�L]NRUHQLQMDQMH�WH�YUVWH��
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NL�Y�NRQNUHWQHP�SULPHUX�SUHQDģD�YLUXV�]LND��Y�SULKRGQMH�SD�VOHGL�WXGL�L]WUHEOMDQMH�
SUHQDģDOFHY�UXPHQH�PU]OLFH��GHQJH�LQ�PDODULMH��%XKU��������0XOOLQ���������8VSHOR�
QDP� MH� HOHNWURQVNR� SRYH]DWL� PRŀJDQH� GYHK� SRGJDQ� WDNR�� GD� VWD� GUXJD� GUXJL�
SRPDJDOL� SUL� UHģHYDQMX� XJDQN�� ÏHSUDY� VWD� ELOL� ]DSUWL� Y� NOHWNDK� WLVRÏH� NLORPHWURY�
QDUD]HQ� �3DLV�9LHLUD�� ������� ]QDQVWYHQLNL� SD� VH� VNR]L� UD]QH� WHKQRORģNH� DSOLNDFLMH�
]HOR�UHVQR�XNYDUMDMR�WXGL�]�HNVWUHPQLP�SRGDOMģHYDQMHP�]GUDYHJD�UD]SRQD�ŀLYOMHQMD�
LQ� FHOR� V� VNRUDMģQMR� QHVPUWQRVWMR� �&RUE\Q�� ������ .RYQHU�� ������� .HU� ]QDQVWYHQD�
IDQWDVWLND� HNVSRQHQWQR� L]JXEOMD� VYRMR� IDQWDVWLÏQRVW� LQ� HNVSOR]LYQR�SRVWDMD� OH� ģH�
]QDQRVW��MH�VHULMD�L]XPRY��NL�EL�MLK�ODKNR�ģH�QDYHGOL��SUHSURVWR�SUHGROJD��GD�EL�WR�VWR�
ULOL�WXNDM��YVH�RG�PHGSODQHWDUQLK�SORYLO��0XVN��������LQ���'�WLVNDQMD�ÏORYHģNLK�RUJD�
QRY� �6KLHEHU���������GR�NYDQWQLK� UDÏXQDOQLNRY� �7UDEHVLQJHU�������� LQ� WHKQRORJLMH�
QHYLGQRVWL��$LJQHU���������-DPHV�+XJKHV�REUDYQDYD�ģWHYLOQH�LPSOLNDFLMH�VRGREQLK�
WHKQRORJLM�QD�VRGREQR�GUXŀER�LQ�ÏORYHND��SUL�ÏHPHU�YSUDģDQMH�JOREDOL]DFLMH�QLWL�QL�
YHÏ�QDMSRPHPEQHMģH��Y�RVSUHGMX�VR�SUHGYVHP�YSUDģDQMD�WHKQRORģNR�L]EROMģDQHJD�
ÏORYHND�VWURMD��NLERUJD��NL�ER�QDGJUDGLO�ELRORģNR�HYROXFLMVNR�RVQRYR�QDUDYH�LQ�QDV�
SRWHJQLO� QDG� WR�� NDU� QDP�SRQXMD� QDUDYD�� KLWUHMH�� NRW� EL� WR� ODKNR� �ÏH� VSORK� NGDM��
GRVHJOD�HYROXFLMD�NRW�WDND��}.RQYHUJHQFD�QDQRWHKQRORJLMH��ELRWHKQRORJLMH�� LQIRU�
PDFLMVNH�WHKQRORJLMH�LQ�NRJQLWLYQH�]QDQRVWL��SD��QDP�ER�Y�SULKDMDMRÏLK�GHVHWOHWMLK�
GDOD�QHSUHGVWDYOMLYR�WHKQRORģNR�GRPLQDFLMR�QDG�QDUDYR�LQ�QDPL�VDPLPL�m��+XJKHV��
������=D�WHKQRORģNR�LQRYDWLYQRVW�VH�QDP�WRUHM�QL�WUHED�EDWL��1HNDM�SRYVHP�GUXJH�
JD�SD�MH�GUXŀEHQR�SROLWLÏQD�LQRYDWLYQRVW��

:LOOLDP� )RRWH� :K\WH� ŀH� OHWD� ����� ]DSLģH�� GD� PRUDPR� Y� SULKRGQMH� QDUHGLWL�
ELVWYHQR� YHÏ�� GD� EL� }SULND]DOL� SUDNWLÏQR� UHOHYDQWQRVW� VRFLRORJLMHm� ������� ����� SUL�
ÏHPHU� GHILQLUD� GUXŀEHQH� LQRYDFLMH� NRW�� ��� QRY� HOHPHQW� Y� RUJDQL]DFLMVNL� VWUXNWXUL�
DOL�PHGRUJDQL]DFLMVNLK�RGQRVLK�� ��� QRY� VNXSHN�SURFHGXU� ]D�REOLNRYDQMH� ÏORYHģNH��
LQWHUDNFLMH�LQ�UD]PHUMH�ÏORYHND�GR�QDUDYQHJD�LQ�GUXŀEHQHJD�RNROMD�����QRYR�SROLWLNR�
Y�DNFLML�LQ�QH�VDPR�QD�SDSLUMX�����QRYR�YORJR�R]��QRY�VNXSHN�YORJ��/DVWQRVW�GREUHJD�
GUXŀEHQHJD�L]XPD�MH�WR��GD�}ÏHSUDY�MH�QDMYHUMHWQHMH�SRWUHEHQ�L]MHPHQ�SRVDPH]�
QLN��GD�L]QDMGH�GUXŀEHQR�QRYRVW��PRUD�ELWL�WD�SUL�QDYDGQLK�VPUWQLNLK�EUH]�WHŀDYH�
SUHSR]QDQD��RSLVDQD� LQ�DQDOL]LUDQD�WDNR��GD� MLP�GRSXģÏD��GD� MR� ODKNR�SULODJRGLMR�
ODVWQLP�LQWHUHVRP�LQ�SRWUHEDPm��:K\WH�������������:K\WH�SD�]D�LQRYLUDQMH�GUXŀEH�
QH�]DKWHYD�QXMQR�L]XPD�QHÏHVD�L]�QLÏ��FHOR�QDVSURWQR��SRPHPEQR�VH�PX�]GL��GD�
ODKNR� RE� SRVNXģDQMX� RGNULYDQMD� QRYLK� REOLN� GUXŀEHQH� XUHGLWYH� OH�WH� Y� SURFHVX�
RSOHPHQLWLPR�WXGL�]�RGNULWML�SUHWHNOLK�OHW�

9� OXÏL� WH� GHILQLFLMH� ERPR� L]YHGOL� QDVOHGQMH� UREQH� SRJRMH� ]D� SRWUHEH� DQDOL]H�
DNWXDOQLK�WUHQGRY�LQ�ERGRÏLK�SUHGORJRY�Y�LQRYLUDQMX�GUXŀEHQLK�VLVWHPRY�����SUDN�
WLÏQRVW�� DOL� ODKNR� REUDYQDYDQH� VLVWHPH� WUHWLUDPR� NRW� SUDNWLÏQR� XSRUDEQH� R]�� DOL�
VR� LGHMH� SUHGYVHP� WHRUHWLÏQR� VLFHU� VPLVHOQH� LQ� SRGNUHSOMHQH�� Y� SUDNVL� SD� WHŀNR�
XSRUDEQH�����UD]PHUMD��DOL�SUHGODJDQL�VLVWHPL�SRPHQLMR�QRYD�UD]PHUMD�PHG�GUŀDYO�
MDQL�LQ�RGORÏHYDOFL�SROLWLÏQLPL�RUJDQL]DFLMDPL�R]��DOL�RKUDQMDMR�REVWRMHÏD�UD]PHUMD��
��� DNWXDOQRVW�� DOL� ODKNR� SUHGODJDQL� VLVWHP� Y� SUDNVR� DSOLFLUDPR� ŀH� GDQHV� R]�� DOL�
SRJRMQR� ģHOH� Y� RGGDOMHQL� SULKRGQRVWL� Ȃ� NROLNR� MH� VLVWHP�RGYLVHQ�RG� UD]SRORŀOMLYH��
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WHKQRORJLMH�����UD]NRO��NDNR�GLVUXSWLYHQ�MH�VLVWHP�]D�REVWRMHÏH�SROLWLÏQH�RUJDQL]DFLMH�
R]��DOL�MLK�GHOQR�DOL�Y�FHORWL�XNLQMD��DOL�UDMH�GRSROQMXMH�����XQLYHU]DOQRVW��DOL�ODKNR�WDN�
VLVWHP�YVDM�WHRUHWLÏQR�NRULVWL�YHÏLQL�SRYSUHÏQLK�GUŀDYOMDQRY��GYLJXMH�EODJLQMR��VWDQ�
GDUG��SUDYLÏQR�UD]SRUHMD�VUHGVWYD�LQ�PRÏ��R]��DOL�NRULVWL�OH�PDQMģLQL"��

0HQLP�� GD� PRUDMR� ELWL� LQRYDWLYQL� GUXŀEHQR�SROLWLÏQL� VLVWHPL�� NL� ŀHOLMR� LPHWL�
GHMDQVNR� WHŀR�� QXMQR� SUDNWLÏQR� XSRUDEQL� LQ� QH� ]JROM� QRUPDWLYQR� EUH]KLEQL�� GD�
PRUDMR� Y]SRVWDYOMDWL�QRYD� UD]PHUMD�PHG� OMXGPL� LQ�SROLWLÏQLPL�RUJDQL]DFLMDPL��SUL�
ÏHPHU�PRUDMR� LPHWL� OMXGMH� YHÏ� NRQWUROH� QDG�RUJDQL]DFLMDPL� NRW� RUJDQL]DFLMH� QDG�
OMXGPL��GD�PRUDMR�ELWL�XSRUDEQL�ŀH�GDQHV�LQ�QH�SRJRMQR�ģHOH�Y�RGGDOMHQL�SULKRGQRV�
WL��GD�QH�]DQHPDUMDMR�LQ�QDVLOQR�QH�VSRGNRSDYDMR�PRÏL�REVWRMHÏLK�LQVWLWXFLM��WHPYHÏ�
VRGHOXMHMR�Y�RUNHVWUX�]�QMLPL�Y�REGREMX�QMLKRYHJD�PHKNHJD�SUHVWUXNWXULUDQMD��WHU�
GD�PRUDMR�XVWUH]DWL�YHÏLQL�SRYSUHÏQLK�OMXGL�LQ�QH�OH�SHģÏLFL�SRVDPH]QLNRY��,GHMH��NL�
ERGR�XVWUH]DOH�YVHP�SHWLP�NULWHULMHP��ERGR�YUHGQH�UHVQH�QDGDOMQMH�REUDYQDYH�LQ�
SUHL]NXVD�Y�WHVWQHP�RNROMX��NL�JD�ERPR�GHILQLUDOL�SR]QHMH��

2GJRYRUL� QDMREHWDYQHMģLK� GUXŀEHQR� LQRYDWLYQLK� LGHM� EL� VH� WRUHM� JODVLOL� WDNROH��
8SRUDEQR�Y�SUDNVL��GD��1RYD�UD]PHUMD��GD��8SRUDEQR�ŀH�GDQHV��GD��5D]NRO�Y�LQVWL�
WXFLMDK��QH��8QLYHU]DOQRVW��GD��.MHU�MDVHQ�RGJRYRU�QH�ER�PRJRÏ��ER�SRGDQ�RSLVQL�
RGJRYRU�

$OWHUQDWLYH�REVWRMHÏLP�GUXŀEHQR�SROLWLÏQLP�
VLVWHPRP�LQ�QDFLRQDOQLP�GUŀDYDP
.DWHUH� VR� WRUHM� REVWRMHÏH� DOWHUQDWLYH� VRGREQLP� GUXŀEHQR�SROLWLÏQLP� XUHGLW�

YDP"�'R�NRG�VHŀH�QDģD�GRPLģOMLMD��NDM�ODKNR�XSRUDELPR�LQ�NDM�MH�XWRSLMD"
9�JOREDOL]LUDQHP�VYHWX��NMHU�VH�ÏHGDOMH�YHÏ�OMXGL�]DYHVWQR�QH�LGHQWLILFLUD�]�QDFLR�

QDOQR�GUŀDYR�� WHPYHÏ�VH� LPDMR� ]D�JOREDOQH�GUŀDYOMDQH� �*ULPOH\��������� MH�PRUGD�
XSRUDEQD� /XKPDQQRYD� LGHMD� RUJDQL]DFLMH� FLYLOQH�GUXŀEH�� NRW� MR� YLGL� Y� NRQWHNVWX�
}VYHWRYQH�GUXŀEHm��ZRUOG�VRFLHW\��R]��GHPRNUDWLÏQH�VYHWRYQH�YODGH��NL�QDM�EL�RPR�
JRÏDOD� ODŀMR�RGSUDYR� MHGUVNHJD�RERURŀHYDQMD�� ]DJRWRYLOR�JOREDOQH�YDUQRVWL�� L]QL�
ÏHQMH�JHQRFLGRY��YDURYDQMH�ÏORYHNRYLK�SUDYLF�LQ�XUHGLWHY�SRGQHEQLK�WHŀDY���������
,]�SHUVSHNWLYH�PRGHUQH�VLVWHPVNH�WHRULMH�VYHWRYQD�GUXŀED�WHPHOML�QD�NRPXQLNDFLML��
NL�VH�]DUDGL�VYRMH�QDUDYH�QH�PRUH�XVWDYLWL�RE�QDFLRQDOQLK�PHMDK��6FKOLFKWH���������
]DWR�MH�NRPXQLNDFLMD�ŀH�SR�GHILQLFLML�JOREDOQD��LQ�NHU�NRPXQLNDFLMD�YHGQR�EROM�REYOD�
GXMH�YHV�SODQHW��ODKNR�VNODGQR�V�WHP�REVWDMD�OH�HQD�VYHWRYQD�GUXŀED��/XKPDQQ�Y�
6FKOLFKWH�� �������1DMYHÏMD�QHYDUQRVW�� NL� MR�SRPHQL� WDN� VLVWHP�� MH�PRŀQRVW��GD� VH�
XUHGLWYH�SRODVWL�SRVDPH]QLN��NL�EL�ELO�EUXWDOQR�RSUHVLYHQ��+XJKHV���������.HU�QH�EL�
ELOR�GUXJLK�GUŀDY��NL�EL�PX�ODKNR�QDVSURWRYDOH��EL�ELOL�ODKNR�QHYDUQR�EOL]X�SRQRYLWYL�
QDFLVWLÏQHJD�UHŀLPD�QD�VYHWRYQL�UDYQL��9HQGDU�NRQFHSWX�VYHWRYQH�GUXŀEH�YVDM�]D�
]GDM�QH�NDŀH�GREUR��ÎH�ŀH�NDM�� VH�ÏHGDOMH�YHÏ�HWQLÏQLK�PDQMģLQ��PHVWQLK�GUŀDY� LQ�
QDURGRY��NRW�VPR�YLGHOL�]JRUDM��RGORÏD�SUDY�]D�QDVSURWQR��]D�SRSROQR�VXYHUHQRVW��
8SRUDEQR�Y�SUDNVL��GD��1RYD�UD]PHUMD��QH��8SRUDEQR�ŀH�GDQHV��GD��5D]NRO�Y�LQVWL�
WXFLMDK��GD��8QLYHU]DOQRVW��QH�QXMQR�
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,]� WHK� UD]ORJRY� MH� PRUGD� EROM� YHUMHWHQ� NRQFHSW� -RQDWKDQD� .ROEHUMD�� }GUXŀ�
ED� SUD]QRYDQMDm� �FHOHEUDWLRQ� VRFLHW\��� NL� SRQXMD� OLEHUWDUQR� YHU]LMR� PRŀQRVWL��
VDPRREOLNRYDQMD�GUXŀEH�Y�NRQWHNVWX�PDQMģLK�FLYLOQLK�HQRW�Y�]D�WD�QDPHQ�XPHWQR�
]JUDMHQLK� PHVWLK�� NRW� MH� QSU�� 0DVGDU� �*ROGHQEHUJ�� ������� $OL� NRQVWUXNFLMD� QRYH�
GUŀDYH� /LEHUODQG� SR� YL]LML� HNVFHQWULÏQHJD� PLOLMRQDUMD� 9LWD� -HGOLFNH� QD� PRÏYLUQD�
WHP�� VHGHP� NYDGUDWQLK� NLORPHWURY� YHOLNHP� REPRÏMX� *RUQMD� 6LJD� PHG� +UYDģNR�
LQ�6UELMR��NL�MH�SR�EDONDQVNLK�YRMQDK�RVWDOR�WHKQLÏQR�LQ�SUDYQR�QH]DY]HWR�R]HPOMH�
�&DPSEHOO���������.ROEHU�PHQL��GD�VH�ODKNR�SUHG�WHKQRORģNR�SRY]URÏHQR�GUXŀEHQR�
GHVWDELOL]DFLMR��NRW�XWHJQH�SRVWDWL�EUH]SRVHOQRVW��SRYH]DQD�V�WHKQRORģNLPL�LQRYD�
FLMDPL��NRW�VR�XPHWQD�LQWHOLJHQFD��URERWLND����'�WLVNDOQLNL��NL�ERGR�]PRŀQL�QDWLVQLWL�
YVH�� RG� ÏORYHģNLK� RUJDQRY� GR� QHERWLÏQLNRY�� REUDQLPR� OH� ]� UDGLNDOQR� GUXJDÏQLP�
SULVWRSRP� REUDYQDYDQMD� GUXŀEHQH� XUHGLWYH�� NL� EL� MR� ODKNR� SUDNWLFLUDOL� Y� QDPHQ�
VNLK��VDPRRVNUEQLK�PHVWQLK�GUŀDYDK��NDWHULK�JUDGQMR�.ROEHU�RFHQMXMH�QD�RNROL����
PLOLMDUG�GRODUMHY��'HORYDQMH�PHVWQLK�GUŀDY�ODKNR�GDQHV�}VLPXOLUDPR�Y�YHOLNDQVNLK�
VSOHWQLK�VLPXODWRUMLK��.R�UD]YLMDPR�LQ�WHVWLUDPR�QRYH�LGHMH�GUXŀEHQLK�RUJDQL]DFLM��
QDP�WDNH�VLPXODFLMH�SRQXMDMR�SUHGQRVW�KLWURVWL�� ODKNRWQRVWL�VRGHORYDQMD�LQ�QL]NLK�
VWURģNRY��7RYUVWQL�VLVWHPL�VR�ODKNR�UHILQLUDQL�LQ�UD]KURģÏHQL�ŀH�Y�QHNDM�OHWLK�LQ�QH�Y�
QHNDM�GHVHWOHWMLK�m��.ROEHU��������3DUODPHQWDUQL�SUHGVWDYQLNL�Y�GUXŀEL�SUD]QRYDQMD�
EL�ELOL�L]EUDQL�]�ŀUHERP�PHG�SUHELYDOFL��V�ÏLPHU�EL�ELVWYHQR�]PDQMģDOL�YSOLY�SUHPR�
ŀHQMD�LQ�SROLWLNH�NRW�WDNH��8SRUDEQR�Y�SUDNVL��GD��1RYD�UD]PHUMD��GD��8SRUDEQR�ŀH�
GDQHV��GD��5D]NRO�Y�LQVWLWXFLMDK��GD��8QLYHU]DOQRVW��GD�

'UXŀEHQR�SROLWLÏQD�XUHGLWHY��Y�NDWHUL�VR�RGORÏHYDOFL� L]EUDQL�SR�QDÏHOX� ORWHULMH��
W�� L�� ORWRNUDFLMD� � R]�� }GHPDUKLMDm� �GHPDUFK\��� MH� NRQFHSW�� NL� JD� MH� UD]YLO� DYVWUDOVNL�
ILOR]RI�LQ�SROLWRORJ�-RKQ�%XUQKHLP��9�GHPDUKLML�GUŀDYL�R]��NRQNUHWQLP�SRVDPH]QLP�
VHNWRUMHP��SURPHW��]GUDYVWYR��JRVSRGDUVWYR��ģROVWYR�LGU���YODGDMR�QDNOMXÏQR�L]EUD�
QL�RGORÏHYDOFL��NL�VR�ELOL�L]EUDQL�L]�ED]HQD�L]YROMLYLK�GUŀDYOMDQRY���������������������
ÎHSUDY�MH�ŀH�L]YRUQD��VWDURJUģND�GHPRNUDFLMD�QD�SRGREHQ�QDÏLQ�YROLOD�VYRMH�XUDG�
QLNH�� GDMH� GDQDģQMD� REOLND� SUHGVWDYQLģNH� GHPRNUDFLMH� OMXGHP� OH�PDOR�PRŀQRVWL�
]D�GHMDQVNR�XSUDYOMDQMH�GUXŀEH�EUH]�YROLWHY�YVDNH�WROLNR� OHW��NMHU�SD�SRVDPH]QLNL�
WDNR�DOL�WDNR�YROLMR�ŀH�YQDSUHM�L]EUDQH�NDQGLGDWH��Y�QREHQHP�SULPHUX�SD�QH�YROLMR�
SRPHPEQLK� SRVDPH]QLNRY� Y� NRUSRUDFLMDK� DOL� YODGQL� ELURNUDFLML� �0DUWLQ�� ������� 9�
VLVWHPX�GHPDUKLMH� LPDMR� VNXSLQH�SULWLVND� LQ� ORELVWL� WHU�PRUHELWQL� QHOHJLWLPQL� DOL�
FHOR�QHOHJDOQL�SRVWRSNL�YSOLYDQMD�QD� �ERGRÏH��RGORÏHYDOFH�QLÏQR�PRÏ� LQ�YSOLY��VDM�
QLKÏH� QH�PRUH� YHGHWL� YQDSUHM�� NGR� ER� ]DVHGHO� NDWHUL� SRORŀDM�� 9� ]DQLNDQMH� NULWLN��
GD�QDNOMXÏQL�SRVDPH]QLNL�QDM�QH�EL�]QDOL�RGJRYRUQR�VSUHMHPDWL�RGORÏLWHY��MH�ELOR�Y�
HNVSHULPHQWDOQLK�SURMHNWLK�RGNULWR��GD�VR�XGHOHŀHQFL�Y]HOL�VYRMH�QDORJH�]HOR�UHVQR�
LQ�ELOL�VSRVREQL�SULWL�GR�UD]XPVNLK�VNOHSRY��NL�QLVR�ELOL�QLÏ�VODEģL�RG�VNOHSRY�SUHQH�
NDWHULK�SROLWLNRY��NL�RGORÏDMR�R�VWURNRYQLK�]DGHYDK��QD�NDWHUH�VH�Y�UHVQLFL�VSORK�QH�
VSR]QDMR��}WL�HNVSHULPHQWL��SD��VR�QDMEROMģL�GRND]��GD�LPDMR�QDNOMXÏQR�L]EUDQL�OMXGMH�
L]�GUXŀEH�LQWHUHV��]PRJOMLYRVW�LQ�VSRVREQRVW�VSUHMHPDWL�RGORÏLWYH�JOHGH�SRPHPE�
QLK� ]DGHYm� �0DUWLQ�� ������� .DU� MH� SRPHPEQR�� MH� ]PRJOMLYRVW� FHORWQH� VNXSLQH��
QDNOMXÏQR� L]EUDQLK� SUHGVWDYQLNRY�� SRGSUWLK� V� VWUDQL� SURIHVLRQDOQHJD� RVHEMD� LQ�
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YLURY�� NL� SR�GRPQHYDK�GUXŀERVORYQH� ]QDQRVWL� SRWUMXMH��GD� VR�QDNOMXÏQR� L]YROMHQL�
LQ�UD]QROLNL�RGORÏHYDOFL�EROM�GRY]HWQL�]D�NROHNWLYQR�PRGURVW�LQ�ODKNR�]DWR�VSUHMPH�
MR� EROMģH� RGORÏLWYH� ]D� GUXŀER� NRW� SULPHUOMLYD� VNXSLQD� KRPRJHQLK� VWURNRYQMDNRY�
�%RXULFLXV� LQ�GU����������8SRUDEQR�Y�SUDNVL��GD��1RYD�UD]PHUMD��GD��8SRUDEQR�ŀH�
GDQHV��GD��5D]NRO�Y�LQVWLWXFLMDK��QH��8QLYHU]DOQRVW��GD�

}3DQDUKLMDm� �SDQDUFK\�� MH� Y� SUYRWQHP�SRPHQX� UHŀLP�� NL� ]DREMHPD� YVH�GUXJH�
UHŀLPH� �GH�3X\GW�� ������� GDQHV�SD�SRPHQL�REOLNR�JOREDOQHJD� YODGDQMD� LQ�QHKLH�
UDUKLÏQH�RUJDQL]DFLMH��WXGL�W��L��}SROLGUŀDYHm��3RO\VWDWH���NL�MH�GUXŀEHQD�XUHGLWHY��VHV�
WDYOMHQD�L]�JHRGUŀDY��YH]DQLK�QD�JHRJUDIVNR�ORNDFLMR�QDFLRQDOQH�GUŀDYH��LQ�DQWUR�
SRGUŀDY��YH]DQLK�QD�SROLWLÏQR�LQ�SUDYQR�MXULVGLNFLMR���SR�NDWHUL�ODKNR�OMXGMH�L]ELUDMR��
NDWHUHPX�SROLWLÏQHPX�VLVWHPX�ŀHOLMR�SULSDGDWL��NMH�VSRģWRYDWL�]DNRQH�LQ�SODÏHYDWL�
GDYNH���QH�JOHGH�QD�WR��NMH�JHRJUDIVNR�GHMDQVNR�ŀLYLMR� �:HLQHUVPLWK���������7DNR�
ODKNR� QHNGR� SULSDGD� PRQDUKLML�� QMHJRY� VRVHG� IDģLVWLÏQHPX� UHŀLPX�� VRGHODYHF�
NDQDGVNHPX�LQ�RÏH�QHPģNHPX�GDYÏQHPX�VLVWHPX��ÏHSUDY�YVL�ŀLYLMR�Y�LVWHP�PHVWX��
QSU��Y�7RNLX��3DQDUKLMD�MH�Y�MHGUX�UDGLNDOQR�OLEHUDOQD�WHRULMD��NL�SUHGYLGHYD�SRSROQR�
HQDNRVW�YVHK�OMXGL�RE�Y]DMHPQHP�VSRģWRYDQMX�SRSROQH�GUXJDÏQRVWL�YVDNRJDU��SUL�
ÏHPHU�LPD�YVDN�SRVDPH]QLN�VYRERGQR�SUDYLFR�L]EUDWL�}VHEL�ODVWQR�LGHRORJLMR��GUXŀ�
EHQR�RUJDQL]DFLMR�>LQ@�ŀLYHWL�Y�VYRMHP�DOL�NDWHUHPNROL�L]EUDQHP�VLVWHPX��QHPRWHQ�
V� VWUDQL�GUXJLK�� FHOR� YRGLWHOMHYm� �=XEH���������:HLQHUVFKPLGW�XJLED�� NDNR�EL�ELOH�
YLGHWL�YODGH��ÏH�QH�EL�YODGDOH�QDG�R]HPOMHP��WHPYHÏ�QDG�ÏORYHģNLPL�QD]RUL��0HGWHP�
NR�LPDMR�DQWURSRGUŀDYH�]DNRQRGDMQR�PRÏ��SROLGUŀDYD�GHOXMH�NRW�DUELWHU� LQ�VNUEL��
GD�VH�DQWURSRGUŀDYH�UDYQDMR�SR�SUDYLOLK��NL�VR� MLK�GRORÏLOH� ��������$QWURSRGUŀDYD�
MH�WRUHM�YLUWXDOQD�GUŀDYD��NL�MR�VHVWDYOMDMR�SRGREQR�PLVOHÏL�GUŀDYOMDQL��OMXGMH�VRURG�
QLK�QD]RURY��ÎHSUDY� MH� LGHMD�SUHM�NDULNDWXUD�NRW�]HOR� UHVHQ�SUHGORJ��SD�YVHNDNRU�
VSRGEXMD�PLVHO�QD�]GUDYR�NRQNXUHQÏQRVW�PHG�SROLWLÏQLPL�UHŀLPL��NL�VR�GDQHV�YHU�
MHWQR�HGLQL�SURL]YRG��NL�VH��ģH��QH�WUŀL��'UŀDYH�LPDMR�PRQRSRO�QDG�MXULVGLNFLMDPL��]D�
PRQRSROH�SD�MH�]QDQR��GD�VL�QH�SUL]DGHYDMR�]DJRWRYLWL�QDMEROMģLK�PRJRÏLK�UHģLWHY��
7R�VH�NDŀH�WXGL�Y�GUŀDYQR�VSRQ]RULUDQLK�NRQIOLNWLK��NL�VR�Y]HOL�RNROL�����PLOLMRQRY�
ŀLYOMHQM��PHGWHP�NR�MH�ģWHYLOR�OMXGL��XELWLK�Y�����VWROHWMX�Y�]DGHYDK��NL�QLVR�SRYH]DQH�
]�GUŀDYR��}VDPRm�RVHP�PLOLMRQRY��6WURģHN�YODG�Y�VPLVOX�ÏORYHģNLK�ŀLYOMHQM� MH�YHOL�
NDQVNL��/LQ�/LP��������LQ�ÏH�EL�VH�GUŀDYH�UDYQDOH�SR�QDÏHOLK�SURVWHJD�WUJD�Ȃ�WDNR��
GD�EL�LPHOL�SUHELYDOFL�YHÏ�PRŀQRVWL�SURVWR�L]ELUDWL�SUHKRGH�PHG�UD]OLÏQLPL�VLVWHPL�
R]��GD�EL�ELOL�VWURģNL�VHOLWYH�Y�GUXJH�GUŀDYH�QLŀML�Ȃ��EL�ODKNR�ELVWYHQR�EROM�SULWLVQLOL�QD�
YODGH�LQ�MLK�VSRGEXGLOL�N�LPSOHPHQWDFLML�DWUDNWLYQHMģLK�SROLWLN��NL�EL�VH�SUHM�XNYDUMDOH�
V�SULYDEOMDQMHP�QRYLK�}NOLHQWRYm�NRW�SD�V�VSRQ]RULUDQMHP�YRMQ��}ÎH�EL�JOHGDOL�QD�
YODGDQMH�NRW�QD� LQGXVWULMR��EL�XJRWRYLOL��GD� MH�QDMYHÏMD�QD�VYHWX� LQ�GD�SRPHQL�SUL�
EOLŀQR����RGVWRWNRY�VYHWRYQHJD�%'3�MD�R]��2VHPQDMVW�WULOLMRQRY�GRODUMHY�QD�OHWR�m�
�)ULHGPDQ� LQ� 7D\ORU�� ������ ���� 7HNPD� Y� WHP�� NGR� ER� SRQXGLO� QDMEROMģL� SROLWLÏQL�
UHŀLP�� EL� QHVSRUQR� VSRGEXGLOD� ]GUDYR� NRQNXUHQFR� LQ� Y� VORJX� OLEHUDOQH� GRNWULQH�
SRY]URÏLOD�SROLWLÏQH�PLJUDFLMH�=HPOMDQRY�Y�QMLP�EROM�ODVWQH�XUHGLWYH��6RURGQR�LGHMR�
SUHGVWDYL�%UXQR�)UH\��NL�SUHGODJD�QRYR�REOLNR�IHGHUDOL]PD��IXQNFLMVNH��SUHNULYDMRÏH�
LQ�NRPSHWLWLYQH�MXULVGLNFLMH��NL�EL�GUŀDYOMDQRP�RPRJRÏDOH�ODŀML�YVWRS�Y�SRVDPH]QH�
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MXULVGLNFLMH� LQ� L]VWRS� L]�QMLK�� NDU�EL� }SRYHÏDOR�XÏLQNRYLWRVW� MDYQH�DGPLQLVWUDFLMH� LQ�
YSOLYDOR�QD�XÏLQNRYLWHMģR�GUXŀERm��)UH\���������YHQGDU�WDN�VLVWHP�]DNRQVNR�]D�]GDM�
QL�QLNMHU�SRGSUW��VDM�MH�Y�QDVSURWMX�]�LQWHUHVL�SROLWLNRY�LQ�YLVRNLK�MDYQLK�XUDGQLNRY��NL�
EL�MLP�MHPDO�PRÏ��8SRUDEQR�Y�SUDNVL��QH��1RYD�UD]PHUMD��GD��8SRUDEQR�ŀH�GDQHV��
GD��5D]NRO�Y�LQVWLWXFLMDK��GD��8QLYHU]DOQRVW��GD�

0HGWHP�NR�MH�LGHMD�SROLGUŀDYH�WHŀNR�XUHVQLÏOMLYD�Y�SUDNVL��SD�MH�}FLEHURNUDFLMDm�
�F\EHURFUDF\��YHUMHWQR�OH�YSUDģDQMH�ÏDVD��5RQIHOGW���������7D�SRPHQL�QDÏLQ�YODGDQMD�
V�SRPRÏMR�YHOLNDQVNH�NROLÏLQH�PHWDSRGDWNRY�L]�YVHK�VHJPHQWRY�GUXŀEH��NL�VPR�MLK�
V�SRPRÏMR�KLWUHJD�UD]YRMD�XPHWQRLQWHOLJHQÏQLK�VLVWHPRY�]D�REGHODYR�JLJDQWVNLK�
ED]�SRGDWNRY�VSRVREQL�DQDOL]LUDWL�ŀH�GDQHV��VDM�}LQIRUPDFLMVND�WHKQRORJLMD�SRÏDVL��
D�UDGLNDOQR�YSOLYD�QD�WR��NGR�YODGD��NDNR�LQ�]DNDMm��5RQIHOGW���������&LEHURNUDFLMD�
VH� ODKNR� SRMDYL� Y� RŀML� REOLNL� NRW� REOLND� RUJDQL]DFLMH�� }NL� ER� L]SRGULQLOD� WUDGLFLR�
QDOQR�REOLNR�ELURNUDFLMH� LQ�GDQHV�SUHYODGXMRÏH� WHKQRNUDFLMHm�� DOL� SD� Y� ģLUģL� REOLNL��
NRW�}REOLND�YODGH��NL�ER�UHGHILQLUDOD�UHODFLMH�PHG�GUŀDYR��GUXŀER�WHU�]DVHEQLP� LQ�
MDYQLP� VHNWRUMHPm� �LELG���� =D� FLEHURNUDWVNR� RUJDQL]DFLMR� ODKNR� ģWHMHPR� ŀH� UHŀLP�
VWDVL�� NL� MH�Y�9]KRGQL�1HPÏLML� ]EUDO�SRGUREQH�SRGDWNH�ģHVW�PLOLMRQRY� OMXGL�� NDU� MH�
PHG�GUXJR�VYHWRYQR�YRMQR�LQ�SR�QMHM�SRPHQLOR�YHÏ�NRW�WUHWMLQR�FHORWQH�SRSXODFLMH�
9]KRGQH�1HPÏLMH��D�VH�MH�VLVWHP�]DGXģLO�SRG�JRUR�SRGDWNRY�LQ�]UXģLO�UDYQR�]DUDGL�
SRPDQMNDQMD� WHKQRORģNH�� UDÏXQDOQLģNH�REGHODYH�SRGDWNRY� �%UXFH�� ������� ]DWR�QL�
MDVQR�OH�WR��GD�ERGR�}LQIRUPDFLMH�LQ�NRQWUROD�QDG�LQIRUPDFLMDPL�SRVWDOH�SULPDUQL�
YLU�PRÏL�NRW�QDUDYQL�QDVOHGQML�NRUDN�Y�SROLWLÏQL�HYROXFLMLm��5RQIHOGW���������WHPYHÏ�
GD� VR� LQIRUPDFLMH� JODYQL� YLU� Y]GUŀHYDQMD� NURYQLK� SR]LFLM�PRÏL� Y� GUXŀEL� ŀH� GROJR��
YHUMHWQR�ŀH�RG�QHNGDM��OH�XVWUH]QHJD�RURGMD�]D�REGHODYR�YHOLNDQVNLK�SRGDWNRYQLK�
ED]�GR�GDQHV�QLVPR�SR]QDOL��3DUDGRNVDOQR�MH�UDYQR��GD�QL�WHKQRORJLMH�]D�REGHODYR�
PDVRYQLK� ED]� SRGDWNRY� LQ� QMLKRYHJD� �QH�UD]SUHÏHYDQMD� SRPDJDO� ]DSUWLP� VLVWH�
PRP��GD�VR�RVWDMDOL�GOMH�ÏDVD�]DSUWL�LQ�UHSUHVLYQL��$�ÏHSUDY�ODKNR�QRYH�WHKQRORJLMH�
SRPDJDMR� L]SRGULQLWL� VWDUH� WLSH� ]DSUWLK� UHŀLPRY� �LQ� MLK�QDUHGLMR� ]DWR�EROM� RGSUWH��
WUDQVSDUHQWQHMģH��� WR� ģH�QH�SRPHQL�� GD�ERGR�GHPRNUDFLMH� EROM� GHPRNUDWLÏQH� DOL�
WRWDOLWDUL]PL�PDQM�PRJRÏL��VDM�VH�}]QD�]JRGLWL��GD�ERGR�]DY]HOH�QRYR�KLEULGQR�REOL�
NR�PHG�GHPRNUDFLMR�LQ�WRWDOLWDUL]PRP��NMHU�ERGR�QHNDWHUL�GHORYDOL�EROM�GHPRNUDWLÏ�
QR�NRW�NGDMNROL�SUHM��PHGWHP�NR�ERGR�GUXJL�SRGUHMHQL�QRYLP�WHKQLNDP�QDG]RUD�LQ�
NRQWUROHm��5RQIHOGW���������NMHU�ERPR�YVL��WXGL�YRGLOQL�SROLWLNL��SUHSXģÏHQL�QD�PLORVW�
LQ�QHPLORVW�QDG]RUD�LQ�NRQWUROH�]�YVHK�VWUDQL��1DG]RUXMHMR�QDV�]DVHEQH�NRUSRUDFL�
MH��}ODVWQLFHm�VYHWRYQHJD�VSOHWD��)DFHERRN��7ZLWWHU��*RRJOH���YODGH��NL�LPDMR�GRVWRS�
GR�WHK�SRGDWNRY��XUDGQR�DOL�QHXUDGQR��WHU�KHNHUML��SUHG�NDWHULPL�QL�YDUHQ�QLKÏH��
QD� VUHÏR� WXGL� YODGH� LQ� SROLWLNL� QH� �:LNL/HDNV�� 3DQDPD3DSHUV�� 3DUDGLVH3DSHUV���
5RQIHOG�LQ�9DUGD�VWD�DGDSWLUDQR�YHU]LMR�ÏODQND�SULSUDYLOD�OHWD�������NMHU�GHILQLUDWD�
WHGDM�PRJRÏH�WUHQGH�Y�SULKRGQRVWL��SRUDVW�]D]QDYQLK�VHQ]RULÏQLK�DSDUDWRY��PUHŀ�
QR�]DVQRYDQ�VRFLDOQL�VHNWRU��VHVWDYOMHQ�SUHWHŀQR�L]�QHYODGQLK�RUJDQL]DFLM��PUHŀQD�
YODGQRVW� LQ�PXOWLRUJDQL]DFLMVNR�VRGHORYDQMH��$YWRUMD�VLFHU�SRY]HPDWD��GD�GUŀDYH��
]DJRWRYR� SD� WXGL� GUXŀEH�� QH� PRUHMR� REVWDMDWL� EUH]� KLHUDUKLMH�� 'UŀDYH� ERGR� SR�
QMXQHP�PQHQMX�QDMYHUMHWQHMH�RVWDOH�GRP�WRYUVWQH�RUJDQL]DFLMH�LQ�ÏHSUDY�ER�WHKQR�
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ORģND� UHYROXFLMD� VSUHPHQLOD�� GHFHQWUDOL]LUDOD� LQ� SUHPUHŀLOD� RGQRVH�� ER� KLHUDUKLMD�
RVWDOD�Y�QMLKRYHP�VUHGLģÏX��5RQWIHOG�LQ�9DUGD���������8SRUDEQR�Y�SUDNVL��GD��1RYD�
UD]PHUMD��QH��8SRUDEQR�ŀH�GDQHV��GD��5D]NRO�Y�LQVWLWXFLMDK��QH��8QLYHU]DOQRVW��QH�

1D� HNVWUHPQHP� NRQFX� SUHPLģOMHYDQMD� VWD� IXWXULVWLÏQL� LGHML� }XPHWQR�LQWHOL�
JHQÏQL� R]��8,� VLQJOHWRQm� �$,� VLQJOHWRQ�� LQ� }QXNUDFLMDm� �QRRFUDF\���1XVIHUD�� NL� MR� MH�
OHWD������XWHPHOMLO� 3LHUUH�7HLOKDUG�GH�&KDUGLQ�� MH�SURVWRU�� Y� NDWHUHP� MH� ÏORYHģND�
NRJQLFLMD�SUHSR]QDQD�NRW�LQWHJUDOQL�GHO�QDUDYQHJD�RNROMD��Y�NDWHUHP�QHNR�ELRORģNR�
ELWMH��ÏORYHN��VSUHPLQMD�VYHW�WDNR��NRW�JD�QH�PRUH�QREHQR�GUXJR�ELWMH��,QJOLV�$UNHOO��
�������6NODGQR�V�WHP�ODKNR�XWHPHOMLPR�QXNUDFLMR�NRW�GUXŀEHQR�SROLWLÏQL�VLVWHP��NL�
WHPHOML�QD�SRYH]DYL�PRŀJDQRY�YVHK�SUHELYDOFHY�GRORÏHQH�VNXSQRVWL�DOL�YVHJD�VYHWD�
�9HUQDGVN\�� ������� SDQMVNR� ]GUXŀHQ� FLYLOL]DFLMVNL� UD]XP�� NL� EL� JD� ODKNR� GRVHJOL� ]�
PUHŀHQMHP�YVHK�NRPXQLNDFLMVNLK�PUHŀ�Y�PHGPUHŀMX�DOL�FHOR�V�WHOHSDWVNR�SRYH]DQL�
PL�PRŀJDQL��3DLV�9LHLUD���������1XNUDFLMR�MH�Y�VPLVOX�YODGDYLQH�LQ�DYWRULWHWH�UD]XPD�
�LQ�DULVWRNUDFLMH�PRGULK��ŀH�3ODWRQ�YLGHO�NRW�WLVWR��NL�ER�ORJLÏQR�QDVOHGLOD�GHPRNUD�
FLMR�NRW�DYWRULWHWR� LQ�YODGDYLQR�PQRŀLFH� �3ODWRQ������SU��Q�� ģW���NDU�QDP�VSRURÏD��
GD�VR�QD�GHPRNUDFLMR�ŀH�VQRYDOFL�NRQFHSWD�JOHGDOL�NRW�QD�SUHKRGQR�REOLNR��NL� MR�
ER� QDGRPHVWLOD� NROHNWLYQD� YODGDYLQD� UD]XPD�� LQ� ÏHUDYQR� EL� ODKNR� WDNR� SR]LFLMR�
ģWHOL�WXGL�NRW�LQWHOHNWXDOQR�HOLWLVWLÏQR�LQ�PQRŀLÏQR�L]NOMXÏHYDOQR��SD�MH�WUHED�L]�WHJD�
SRWHJQLWL�SUHGYVHP�GHMVWYR�R�SUHWRÏQRVWL�LQ�QHVNRQÏQRVWL�NDWHUHJDNROL�ŀH�VLVWHPD�
LQ� V� WHP� QDND]DWL� QXMQR� SRWUHER� SR� WDNRMģQMHP� UD]YRMX� QRYLK� PRŀQRVWL�� .HYLQ�
:DUZLFN��EULWDQVNL�]QDQVWYHQLN�LQ�SURIHVRU�NLEHUQHWLNH�QD�XQLYHU]L�Y�5HDGLQJX��LQ�
$QGHUV�6DQGEHUJ��QHYUR]QDQVWYHQLN�]�LQģWLWXWD�]D�SULKRGQRVW�ÏORYHģWYD�QD�XQLYHU]L�
Y�2[IRUGX��WUGLWD��GD�MH�PRŀQRVW�WHOHSDWVNH�QXVIHUH�]HOR�YHUMHWQD�LQ�GD�LPDPR�YHÏL�
QR�WHKQRORJLMH�QD�YROMR�ŀH�GDQHV��PDQMNDWD�QDP�OH�ģH�GHQDU�LQ�HWLÏQR�SULYROMHQMH�
�0DFDXOD\�� ������ 'YRUVN\�� ����D��� 6DQGEHUJ� RSUHGHOMXMH� PRŀQRVW� WHOHSDWVNHJD�
NRPXQLFLUDQMD� ]� XSRUDER� SDPHWQLK� WHOHIRQRY� LQ� QRVLOQLK� QDSUDY� �ZHDUDEOHV��� .R�
ERGR� WH� QDSUDYH� VSRVREQH� SUHSR]QDYDWL� QDģH� QHYURQVNH� VLJQDOH� NRW� PLVOL�� MLK�
ERPR� ODKNR� SUHN� HOHNWURQVNLK� VLJQDORY� SRģLOMDOL� QDVORYQLNX� GDOHÏ� VWUDQ�� 7HŀDYD��
NL�MR�YLGLWD�RPHQMHQD�]QDQVWYHQLND�Y�]DÏHWQL�ID]L��MH�SUHGYVHP�Y�GHNRGLUDQMX�]QD�
NRYQLK� LQ� VLPEROQLK� NRQFHSWRY�� NL� MLK� SRPHQL� GRORÏHQ�SRMHP� ]D� UD]OLÏQH� OMXGL�� D�
QHGYRPQR�ER�QXVIHUD�SRYVHP�VSUHPHQLOD�UD]PHUMD�Y�GUXŀEL�WDNR�NRW�YVDND�LQIRU�
PDFLMVND�UHYROXFLMD� �6DQGEHUJ���������8SRUDEQR�Y�SUDNVL��QH��1RYD�UD]PHUMD��GD��
8SRUDEQR�ŀH�GDQHV��QH��5D]NRO�Y�LQVWLWXFLMDK��QH�QXMQR��8QLYHU]DOQRVW��GD�

6LQJOHWRQ�MH��VYHWRYQL��UHG��NL�PX�YODGD�HQD�YUKRYQD�RGORÏHYDOVND�DJHQFLMD�R]��
HQWLWHWD�V�VSRVREQRVWMR�SUHSUHÏHYDQMD�JURŀQMH��]XQDQMH�DOL�QRWUDQMH��NL�EL�ELOD�XSHU�
MHQD�SURWL�QMHJRYL�HNVLVWHQFL��V�VSRVREQRVWMR�XÏLQNRYLWHJD�QDG]RUD�QDG�YVHPL�JODY�
QLPL�GUXŀEHQLPL�SRGURÏML��YNOMXÏQR�V�WHULWRULDOQLPL�DORNDFLMDPL�LQ�GDYNL��%RVWURP��
�������=D�REVWRM�VLQJOHWRQD�MH�SRPHPEQR�SUHGYVHP�WR��GD�Y�QMHJRYL�GDOMQL�RNROLFL�
QL�QREHQH�GUXJH�XUHGLWYH�� NL�EL� ODKNR�GHORYDOD�NRW�HQRYLWD��'UŀDYD�� NL�EL� �DOL� ER��
NRW�SUYD�SRVHGRYDOD�RURŀMH��V�NDWHULP�ER�ODKNR�RQHPRJRÏLOD�NDNUģQRNROL�]XQDQMR�
�DOL� QRWUDQMR�� JURŀQMR�� QH� GD�EL� SUL� WDNL� REUDPEL� �DOL� QDSDGX�� WYHJDOD� XQLÏHYDOQH�
SRYUDÏLOQH� XNUHSH�� ER� ODKNR� SRVWDOD� HIHNWLYQL� VLQJOHWRQ� �0LOOHU�� ������� *UH� WRUHM�
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]D� VLVWHP�EUH]� NRQNXUHQFH�� .RUDN�QDSUHM� MH� XPHWQRLQWHOLJHQÏQL� VLQJOHWRQ�� NL� ER�
SUHY]HO�ÏORYHģNH�RGORÏLWYH�LQ�V�SRPRÏMR�QDSUHGQHJD�QDG]RUD�QDG�OMXGPL�WHU�WHKQR�
ORJLM�]D�QDG]RU�PLVOL�LQ�REYODGRYDQMH�YHOLNDQVNH�NROLÏLQH�SRGDWNRY�GHORYDO�Y�R]DGMX�
GUXŀEH�QD�QHRSD]HQ��VDP�SR�VHEL�XPHYHQ�QDÏLQ��NDU�Y�GRORÏHQL�PHUL�SUHGYLGHYD�ŀH�
-DFTXHV�)UHVFR�Y�LGHDOL]LUDQL�SRGREL�]HQRYVNH�GUXŀEH�SURMHNWD�9HQHUD��NMHU�SRSRO�
QRPD�YVH�RGORÏLWYH�Ȃ�WXGL�WR��NROLNR�WHOHYL]RUMHY�LQ�KODGLOQLNRY�SRWUHEXMHPR�Ȃ�VSUH�
MHPD�FHQWUDOQL�LQWHOLJHQWQL�VLVWHP��)UHVFR������E���6NR]L�VHQ]RULÏQR�WHKQRORJLMR�ER�
ODKNR�8,�VLQJOHWRQ�XUDYQDYDO�QDMPDQMģH�SRGUREQRVWL�GUXŀEH��FHOR�ILWQHV�LQ�YHOQHV�
ÏORYHģWYD� �%RVWURP�� ������� 1DMYHÏMD� QHYDUQRVW� WDNHJD� PRQROLWVNHJD� VLVWHPD� MH�
HQDND�NRW�SUL�VYHWRYQHP�UHGX��ÏH�VH�SRNYDUL��QLPDPR�QREHQH�DOWHUQDWLYQH�DJHQFL�
MH��NL�EL�VHUYLVLUDOD�SRSUDYLOR��8SRUDEQR�Y�SUDNVL��GD��1RYD�UD]PHUMD��GD��8SRUDEQR�
ŀH�GDQHV��QH��5D]NRO�Y�LQVWLWXFLMDK��GD��8QLYHU]DOQRVW��QH�

(NRQRPLVW�5RELQ�+DQVRQ�VL� MH�]DPLVOLO�HNRQRPVNR�GHILQLUDQ�GUXŀEHQL�VLVWHP��
NMHU� EL� GUXŀEHQR�SROLWLÏQH� RGORÏLWYH� VSUHMHPDOL� QD� SRGODJL� SUHGYLGHYDQMD� WUŀQLK�
]DNRQLWRVWL�� })XWDUKLMDm� �IXWDUFK\�� MH� VLVWHP�� NMHU� L]YROMHQL� SUHGVWDYQLNL� IRUPDOQR�
GHILQLUDMR�LQ�XSUDYOMDMR�SRVWIDNWLÏQD�QXPHULÏQD�PHULOD�QDFLRQDOQH�EODJLQMH��ģSHNX�
ODWLYQL�WUJL�SD�VR�QDMEROMģH�LQIRUPDFLMVNH�LQVWLWXFLMH��VDM�VR�VSRVREQL�]D]QDWL�LQ�DNX�
PXOLUDWL�VSUHPHPEH�LQ�LQIRUPDFLMH�Y�GUXŀEL�KLWUHMH�NRW�SROLWLND��}7R��SD��QH�SRPHQL��
GD�VR�VWDYH�JOHGH�FHQ�YHGQR�EROM�QDWDQÏQH�NRW�GUXJL�YLUL�LQIRUPDFLM��WHPYHÏ�GD�MH�
WUJ�UREXVWQR�QDWDQÏQD� MDYQD� LQVWLWXFLMD��NL� MH�VSRVREQD�RFHQMHYDWL� �WXGL��SROLWLÏQR�
UHOHYDQWQH�WHPH�m��+DQVRQ�����������0HGWHP�NR�GHPRNUDFLMDP�SRJRVWR�QH�XVSH�
DNXPXOLUDWL� LQIRUPDFLM�� ģSHNXODWLYQL� WUJL�Y� WHP�EOHVWLMR� �+DQVRQ�Y�*HOPDQ���������
8SRUDEQR�Y�SUDNVL��GD��1RYD�UD]PHUMD��QH��8SRUDEQR�ŀH�GDQHV��GD��5D]NRO�Y�LQVWL�
WXFLMDK��QH��8QLYHU]DOQRVW��QH�

2PHQLWL� YHOMD� WXGL� ]HOR� YHUMHWQR� SRVOHGLFR� KLWUHJD� SRGDOMģHYDQMD� ]GUDYHJD��
ŀLYOMHQMVNHJD�UD]SRQD��NL�JD�ŀH�RPRJRÏD�WHKQRORģNL�UD]YRM�QD�SRGURÏMX�PHGLFLQH��
WM�� }JHURQWRNUDFLMRm� �JHURQWRFUDF\��� ROLJDUKLÏQR� YODGDYLQR�� NMHU� YODGDMR� WLVWL�� NL� VR��
ELVWYHQR� VWDUHMģL� RG� SRYSUHÏMD� RGUDVOH� SRSXODFLMH�� 3UL� GUDVWLÏQHP� SRGDOMģDQMX��
ŀLYOMHQMD�QD�GYHVWR�DOL�YHÏ�OHW�VH�ER�Y]SRVWDYLO�SRYVHP�QRY�GUXŀEHQL�UHG�ŀH�VDPR�
]DWR��NHU�ERGR�VWDUHMģL�OMXGMH�QD�SROLWLÏQLK�DOL�JRVSRGDUVNR�YSOLYQLK�SRORŀDMLK�RQH�
PRJRÏDOL�PODGLP�YVWRS�QD�WUJ��NDU�SD�VH�VLFHU�GRJDMD�ŀH�GDQHV�� -DPHV�+XJKHV�Y�
JHURQWRNUDFLML� QH� YLGL� SUREOHPD�� NHU� }PODGL� GRŀLYLMR� YHOLNR� YHÏ� ÏXVWYHQLK�SUHWUH�
VRY� LQ�QHJDWLYQLK�HPRFLM��RGJRYRUQL�VR�]D�YHOLNR�YHÏLQR�QDVLOMD� LQ�]ORÏLQRYm�� WDNR�
GD�QDP�PRGURVW� VWDUHMģLK� Y�GDQDģQMHP�VWDQMX�QH�EL� ģNRGLOD� �+XJKHV�Y�'YRUVN\��
����E���8SRUDEQR�Y�SUDNVL��QL�WHRULMD��]JROM�QRYR�HYROXFLMVNR�VWDQMH�GUXŀEH��1RYD�
UD]PHUMD��QH��8SRUDEQR�ŀH�GDQHV��GD��5D]NRO�Y�LQVWLWXFLMDK��QH��8QLYHU]DOQRVW��QH�

0HG�ģWHYLOQLPL� L]SHOMDQNDPL�GHPRNUDFLMH��NL� VR�Y�SUHWHNOLK�GHVHWOHWMLK�VNXģDOH�
YVDND�QD�VYRM�QDÏLQ�GHILQLUDWL�UD]PHUMD�Y�GUXŀEL� LQ�RVUHGLQLWL�GHPRNUDFLMR��NRW�VR�
QSU��GHOLEHUDWLYQD�GHPRNUDFLMD�LQ�SDUWLFLSDWLYQD�GHPRNUDFLMD��%DUEHU��������0XW]��
������� OLEHUDOQD� GHPRNUDFLMD�� SUHGVWDYQLģND� GHPRNUDFLMD�� NRQWUDGHPRNUDFLMD� R]��
PRQLWRULQJ�GHPRNUDFLMD��5RVDQYDOORQ��������.HDQH���������NR]PRSROLWVND�GHPRN�
UDFLMD�� ]DSDWLVWLÏQD� GHPRNUDFLMD�� NRQIXFLMDQVND� NRPXQLWDUQD� GHPRNUDFLMD� LQ� QSU��
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ZLNLGHPRNUDFLMD�� PRUDPR� SRVHEHM� RPHQLWL� LQ� WXGL� Y� SULKRGQMH� YHÏ� SR]RUQRVWL�
QDPHQLWL� }GHOHJDWLYQL� R]�� OLNYLGQL� GHPRNUDFLMLm�� NL� MH� Y� VYRMHP�NRQFHSWX�SUDY� RE�
SRPRÏL�VRGREQH�WHKQRORJLMH�ģH�QDMEROMģL�SULEOLŀHN�ÏLVWL�GHPRNUDFLML� LQ�HQD�QDMUHV�
QHMģLK� DOWHUQDWLY� �DOL� GRSROQLO�� GDQHV� QDMEROM� UD]ģLUMHQL� SUHGVWDYQLģNL� GHPRNUDFLML��
Y�NDWHUL� OMXGMH�]DUHV�QH�YODGDMR��WHPYHÏ�YROLMR�SRVUHGQLNH��]DVWRSQLNH��NL�QDWR�NRW�
PDORģWHYLOQD�SROLWLÏQD�HOLWD�Y�LPHQX�OMXGVWYD�XUHVQLÏXMHMR�SROLWLÏQH�SREXGH��%HFN��
������ LQ�}ÏH�VL�PHG�PDQGDWRP�SUHPLVOLģ��JOHGH� WHJD�QH�PRUHģ�NDM�GRVWL� VWRULWLm�
�%HKUHQV��.LVWQHU�LQ�1LWVFKH������������

9� GHOHJDWLYQL� R]�� OLNYLGQL� GHPRNUDFLML� QL� WDNR�� WXNDM� MH� YROLOQD� PRÏ� ]DXSDQD�
YVDNHPX� SRVDPH]QLNX� LQ� Y� VNUDMQHP� SULPHUX� GHOHJDWX� QDPHVWR� SUHGVWDYQLNX��
'HOHJDWLYQD� DOL� OLNYLGQD� GHPRNUDFLMD� YVDNHPX� SRVDPH]QLNX� RPRJRÏD�� GD� VH�
XGHOHŀL�UD]SUDYH�LQ�VQRYDQMD�SUHGORJRY�QD�SRVDPH]QLK�SRGURÏMLK�WHU�RGORÏDQMD�R�
QMLK��ODKNR�SD�]JROM�]DÏDVQR�SRGHOL�XSUDYOMDQMH�QMHJRYHJD�JODVX�GHOHJDWX��ÏH�VDP�
QD�SRVDPH]QHP�SRGURÏMX� QLPD�GRYROM� ]QDQMD� DOL� ÏDVD� ]D� VRRGORÏDQMH� �%HKUHQV��
.LVWQHU� LQ�1LWVFKH���������0HGWHP�NR�Y�SUHGVWDYQLģNL�GHPRNUDFLML� L]JXELģ�QDG]RU�
QDG� VYRMLP� JODVRP� Y� WUHQXWNX� YROLWHY� LQ� JD� SULGRELģ� QD]DM� ģHOH� QD� QDVOHGQMLK�
YROLWYDK�� Y� OLNYLGQL� GHPRNUDFLML� REGUŀLģ� VWDOQR�� GQHYQR� NRQWUROR� QDG� VYRMLP� JOD�
VRP�� 9� OLNYLGQL� GHPRNUDFLML� OMXGMH� NRPXQLFLUDMR� QHSRVUHGQR� ]� OMXGPL� SR� QDÏHOX��
PQRJL�PQRJLP��.HUVWLQJ���������7RYUVWQH�LGHMH�SD�QLNDNRU�QH�EL�ELOH�PRJRÏH��ÏH�
QH�EL� LPHOL�QD�YROMR�VRGREQLK� LQIRUPDFLMVNR�NRPXQLNDFLMVNLK�RURGLM��NL� ]�XSRUDER��
VYHWRYQHJD�VSOHWD�RPRJRÏDMR�QDVWDQHN�W��L��HOHNWURQVNH�GHPRNUDFLMH��}(�GHPRNUDFLMR�
UD]XPHPR�NRW�VSOHW�RURGLM�]D�DJUHJLUDQMH�PQHQM� �REÏDQRY���NL�VR�SRWHP�NRW�WDNL�
YNOMXÏHQL� Y� NRPXQLNDFLMVNH� LQ� RGORÏHYDOVNH� SURFHVH� Y� �REÏLQVNLK�� LQVWLWXFLMDK�m�
�/XNģLÏ������������8SRUDEQR�Y�SUDNVL��GD��1RYD�UD]PHUMD��GD��8SRUDEQR�ŀH�GDQHV��
GD��5D]NRO�Y�LQVWLWXFLMDK��QH��8QLYHU]DOQRVW��GD�

6H]QDP�W�� L�� }�NUDFLMm�QLNDNRU�QL� L]ÏUSHQ��D� WR� WXGL�QL�QDPHQ� WHJD�ÏODQND��NMHU�
ŀHOLPR� SUHGYVHP� SRND]DWL�� GD� SUHPLģOMHYDQMH� R� GUXŀEHQLK� XUHGLWYDK� VHYHGD�
REVWDMD��GD�SD�MH�Y�SULPHUMDYL�V�WHKQRORģNR�LQRYDWLYQRVWMR�Y�SUHFHMģQMHP�]DRVWDQNX��
$QDOL]D� MH�SRND]DOD��GD� VH� WDNR� UHNRÏ�QREHGHQ�RG�SUHGORJRY� �]� L]MHPR�QDVWDYND�
GHOHJDWLYQH� GHPRNUDFLMH�� QH�PRUH� XYUVWLWL� PHG� RŀMH� NDQGLGDWH��PHG� WLVWH�� NL� EL�
ODKNR�SRPHQLOL�QRYR�GUXŀEHQR�XUHGLWHY�ŀH�GDQHV��5RELQ�+DQVRQ�]�PRGHOLUDQMHP�
LQ� DSOLNDFLMR� HNRQRPVNH� ORJLNH� VLFHU�SRNDŀH�� GD� }NRORQLVWL� QLPDMR� UD]ORJD�� GD�EL�
]DSXVWLOL� =HPOMR�� GRNOHU� HNRQRPVND� UDVW� QH� ]DYUH� ]JRGRYLQVNHJD� WUHQGD� UDVWLm�
������� ���� NDU� SUHQHVHQR� Y�GUXŀERVORYQL� NRQWHNVW� ODKNR�SRPHQL�� GD� VH� OMXGMH�QH�
ERPR�VSXVWLOL�Y�HNVSHULPHQWLUDQMH�]�QRYLPL�GUXŀEHQLPL�VLVWHPL��GRNOHU�QDP�REVWR�
MHÏL�SULQDģDMR�GRELÏHN��$OL� VPR� WRUHM� ŀH�SULģOL� GR� WRÏNH�SUHORPD"�3UREOHP�YHÏLQH�
LGHM��NL�VPR�MLK�VSR]QDOL�]JRUDM�� MH��GD�RSLVXMH� LGHDOL]LUDQR�RNROMH�NRQÏQHJD�UH]XO�
WDWD�GUXŀEHQH�WUDQ]LFLMH��GUXŀED�SUD]QRYDQMD��SURMHNW�9HQHUD���QH�REUDYQDYDMR�SD�
VWUDWHJLMH��NDNR�GR�FLOMD�SULWL��SUHGYVHP�SD�VH�QH�SRJODEOMDMR�Y�WHKQLÏQD�YSUDģDQMD�
GUXŀEHQHJD�RGORÏDQMD��QDÏLQD� L]ERUD� NDQGLGDWRY� LQ�RGORÏLWHY��QDÏLQRY� UHģHYDQMD�
PDQMģLQ�LQ�SDW�SR]LFLM�UD]NODQH�GUXŀEH��NDU�VR�WHPHOMQD�WHKQLÏQD�YSUDģDQMD�YVDNH�
JD�SROLWLÏQR�GUXŀEHQHJD�VLVWHPD��7HRULMD��NL�ER�REUDYQDYDOD�]JROM�QRYR�LQWHJUDOQR�
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RUJDQL]LUDQRVW�GUXŀEH��SROLGUŀDYD���QH�ER�SD�MDVQHMH�RSUHGHOMHYDOD�DOL�VSUHPLQMDOD�
SRVWRSNRY� RGORÏDQMD� JOHGH� GUXŀEHQLK� YSUDģDQM� LQ� L]YROLWYH� L]YUģHYDOFHY�� QDV� Y�
QDGDOMHYDQMX�DQDOL]H�LQ�Y�SULKRGQMLK�ÏODQNLK�QH�PRUH�]DQLPDWL��7DNR�JHURQWRNUDFLMD�
QH�SRPHQL�GUXJHJD�NRW�QRYD�GUXŀEHQD�UD]PHUMD�LQ�FLEHURNUDFLMD�QH�GUXJHJD�NRW�
QRYR�RVQRYR��QD�SRGODJL�NDWHUH�RGORÏHYDOFL� ODŀMH�VSUHMHPDMR�RGORÏLWYH��SRGREQR�
YHOMD� WXGL� ]D� IXWDUKLMR�� 3ROLGUŀDYD� VLFHU� SRPHQL� QRYR� GUXŀEHQR� XUHGLWHY�� QH� SD�
QXMQR�WXGL�QRYLK�RGORÏHYDOVNLK�SURFHVRY�SUL�VSUHMHPDQMX�SROLWLN�LQ�]DNRQRY��ÏHSUDY�
VSRGEXMD�]GUDYR�NRQNXUHQFR�PHG�SROLWLÏQLPL�UHŀLPL��/RWRNUDFLMD��NL�VH�SR�UH]XOWDWX�
ģH�QDMEROM�SULEOLŀD�NDQGLGDWRP�]D�FHORVWQR�QDGDOMQMR�REUDYQDYR��JRYRUL�SUHGYVHP�
R�QRYHP�SRVWRSNX�L]ERUD�NDQGLGDWRY��QH�SD�WXGL�R�WHKQRORJLML�YODGDQMD��QXNUDFLMD�
LQ�8,�VLQJOHWRQ�SD�VWD�SUHYHÏ�RGGDOMHQL�GUXŀEHQL�XUHGLWYL��GD�EL� MX�QD�WHP�PHVWX�
VSORK�UHVQHMH�REUDYQDYDOL�

6NOHQHPR�ODKNR�V�WHPHOMQR�XJRWRYLWYLMR��GD�VH�ER�SUL�VQRYDQMX�ERGRÏLK�SUHGOR�
JRY� GUXŀEHQR�SROLWLÏQLK� XUHGLWHY� LQ� Y� LPHQX� ]PDQMģHYDQMD� QHJDWLYQLK� SRVOHGLF�
SRVDPH]QLK� SUHGORJRY� WUHED� ]DWHÏL� K� NRPELQLUDQMX� SR]LWLYQLK� ODVWQRVWL� UD]OLÏQLK�
UHŀLPRY� �ORWRNUDFLMD� SRPHQL� XQLYHU]DOQR� SRģWHQ� L]ERU� NDQGLGDWRY�� SROLGUŀDYD�
SRPHQL� ]GUDYR�NRQNXUHQFR�PHG�SROLWLÏQLPL� UHŀLPL�� FLEHURNUDFLMD�SRPHQL� VSUHMH�
PDQMH�RGORÏLWHY�QD�ELVWYHQR�EROM�LQIRUPLUDQL�SRGODJL��GUXŀED�SUD]QRYDQMD�SRQXMD�
QRY�SURVWRU�]D�UD]YRM�GUXŀEHQLK�LGHM���SUHGYVHP�SD�ER�ERGRÏH�LGHMH�WUHED�VQRYDWL�
YHÏSODVWQR�LQ�SRGUREQR�RGJRYRULWL�QH�VDPR�QD�YSUDģDQMH��NDNģQD�QDM�EL�ELOD�LGHD�
OL]LUDQD�SRGRED�QRYH�GUXŀEHQR�SROLWLÏQH�XUHGLWYH��WHPYHÏ�WXGL�R]��SUHGYVHP��NDNR�
GR�WMD�SULWL��NDNR�XUHGLWL�UD]PHUMD�PHG�GUŀDYOMDQL�LQ�RGORÏHYDOFL��NGR�VR�RGORÏHYDOFL��
SR� NDNģQLK� SRVWRSNLK� RGORÏDPR� JOHGH� GUXŀEHQLK� YSUDģDQM�� NDNģQD� MH� GUXŀEHQD�
KLHUDUKLMD��NMH�MH�Y�WHM�XUHGLWYL�PHVWR�HNRQRPLML�LQ�JRVSRGDUVWYX��LGHDOQR�SD�EL�ELOR��
GD�EL�YVDND�QRYD�LGHMD�GUXŀEHQH�XUHGLWYH�SUHGODJDOD�WXGL�PHVWR�]QDQRVWL��ģROVWYX��
]GUDYVWYX� WHU� XPHVWLOD� GUXŀER� Y� RGQRVX� GR� GUXJLK� GUXŀEHQLK� XUHGLWHY� Ȃ� YVDND�
FHORYLWD��NUHDWLYQD�LGHMD�QRYH�GUXŀEHQR�SROLWLÏQH�XUHGLWYH�EL�WDNR�PRUDOD�YVHERYDWL�
WXGL�SUHGORJ�GUXŀEHQR�SROLWLÏQHJD�PDQLIHVWD��1D]DGQMH�SD�MH�L]MHPQR�SRPHPEQR�
WXGL��GD�WHRULMD�QH�VPH�XÏLQNRYDWL�EUH]KLEQR�]JROM�Y�QRUPDWLYQL�REOLNL��WHPYHÏ�GD�
MR�MH�PRJRÏH�QHSRVUHGQR�XSRUDELWL�WXGL�Y�SUDNVL��/H�WDNR�ERPR�ODKNR�GUXŀERVORYFL�
SULGRELOL� ]DUHV� FHORYLW� NUHDWLYQL� QDÏUW� ]D� SRVWDYLWHY� LQ� SUHL]NXV� QRYLK� GUXŀEHQR��
�SROLWLÏQLK�XUHGLWHY�Y�WHVWQLK�RNROMLK��NL�QDP�ERGR�QD�YROMR��

'UXŀERVORYQL�ODERUDWRULM�
9SUDģDQMH�WHVWQHJD�RNROMD�MH�ģH�SRVHEHM�]DQLPLYR�LQ�]DKWHYD�Y�SULKRGQMH�SRG�

UREQHMģR� REUDYQDYR�� ÎHSUDY� GUXŀERVORYMH� ]DWR�� NHU� QL� SUDYHJD� GUXŀERVORYQHJD�
ODERUDWRULMD��GR�]GDM�QL�LPHOR�HQDNLK�WHVWQLK�SRJRMHY�NRW�QDUDYRVORYMH�2�MH�SUHGORJH�

�ɂ�.HU�GUXŀED�LQ�SRVDPH]QLN�QLVWD�QLNROL� L]ROLUDQD��NHU�Y�GUXŀEHQHP�NRQWHNVWX�SRVDPH]QLND�QH�
PRUHPR�ORÏLWL�RG�VDPH�GUXŀEH�LQ�NHU�VH�GUXŀED�REOLNXMH�LQ�SUHPLND�SR�GUXJDÏQLK��ELVWYHQR�PDQM�



���
ÎDVRSLV�]D�NULWLNR�]QDQRVWL��GRPLģOMLMR�LQ�QRYR�DQWURSRORJLMR�|�����_�ÎODQNL

LQRYDWLYQLK� GUXŀEHQLK� VLVWHPRY� LQ� SROLWLÏQLK� DUDQŀPDMHY� GDQHV� PRJRÏH� VRREOL�
NRYDWL� QD� VYHWRYQL� UDYQL� Y� YLUWXDOQHP� SURVWRUX� �%LWQDWLRQ�FR�� 'HPRFUDF\�HDUWK���
GHORYDQMH�QRYLK�GUXŀEHQLK�VLVWHPRY�SD�EL�ODKNR�VLPXOLUDOL�WXGL�Y�PDVLYQLK�VSOHWQLK�
VLPXODWRUMLK� �.ROEHU�� ������ LQ� V� WHP�PRUGD� SUHVHJOL� RYLUR� HYROXFLMVNHJD� UD]YRMD�
GUXŀEH� �*OHHVRQ� LQ�/RZ���������HQDNR�NRW� WHKQRORģNL�QDSUHGHN�SUHVHJD�ELRORģNH�
PHMH� HYROXFLMVNHJD� UD]YRMD� ÏORYHND�� 6SOHWQD� L]REUDŀHYDOQD� LJUD� )ROG� ,W� �)ROG�LW�� MH�
RGOLÏHQ� ND]DOHF� NXPXODWLYQH� NROHNWLYQH� LQWHOLJHQFH� ÏORYHģWYD�� NMHU� PLOLMRQL� OMXGL�
VRGHOXMHMR� SUL� VHVWDYOMDQMX� QRYLK� SURWHLQVNLK�PROHNXO�� V� ÏLPHU� QDYDGQL� OMXGMH� QD�
]DEDYHQ�QDÏLQ�SRPDJDMR�PHGLFLQL�RGJRYDUMDWL�QD�YSUDģDQMD��NL� MLK�GR�GDQHV�WXGL�
QDMYHÏML�VWURNRYQMDNL�V� WHJD�SRGURÏMD�QLVR�]QDOL� UHģLWL��0RUGD�EL� ODKNR�Y�REOLNL�R]��
SR�Y]RUX�VRFLDOQLK�LJHU��QSU��6HFRQGOLIH�FRP��LQ�RE�SRGSRUL�YLUWXDOQLK�VYHWRY��QSU��
6WDUDPED�FRP��'HFHQWUDODQG�RUJ��DQJDŀLUDOL�YHV�SODQHW��GD�VH�SULNOMXÏL�VLPXOLUDQL�
GUŀDYL�GUXŀEL�� NMHU� ERPR� Y� VHULML� GLJLWDOQLK� VLWXDFLM� L]� UHVQLÏQHJD� ŀLYOMHQMD� VNXģDOL�
UHģHYDWL� SUREOHPH� Y� NRQWHNVWX� UD]OLÏQLK� PRJRÏLK� GUXŀEHQLK� XUHGLWHY�� V� ÏLPHU�
QH�ERPR�SRY]URÏLOL� QREHQH� ģNRGH�� ÏH� VH�ERPR�]PRWLOL�� 7DNR�EL� ODKNR�SUHL]NXVLOL�
QDMEROM�UDGLNDOQH�VFHQDULMH�LQ�VH�PRUGD�QDXÏLOL�R�GUXŀEL�WR��NDU�PRUDPR�YHGHWL�]D��
UHVQLÏQR�ŀLYOMHQMVNR�LPSOHPHQWDFLMR�SHUVSHNWLYQLK�LGHM��.�UD]YRMX�GUXŀEHQLK�VLVWH�
PRY�EL�Y�WDNHP�RNROMX�QD�]DEDYHQ�LQ�L]REUDŀHYDOHQ�QDÏLQ�ODKNR�SULSRPRJHO�YVDN�
=HPOMDQ��WDND�LJUD�SD�EL�]DUDGL�DNWXDOQLK�JRVSRGDUVNLK�WUHQGRY��UD]YRM�8,��WHKQROR�
JLMH�YHULŀHQMD�EORNRY�LGU���XWHJQLOD�SULWHJQLWL�WXGL�LQYHVWLWRUMH�L]�WHKQRORģNHJD�VYHWD���

7LVRÏOHWMD�MH�YHOMDOR��GD�VR�}Y�IL]LNL�IHQRPHQL��NL�MLK�SUHLVNXMHPR��ILNVQL��LQ��RSD�
]RYDQL� IHQRPHQ� SRG� NRQWUROR� UD]LVNRYDOFDm� WHU� GD� MH� }WD� PRGHO� ELVWYHQR�PDQM�
SULPHUHQ� Y� VRFLRORJLML� >���@� 1DģD� WHRUHWLÏQD� RVQRYD� �SD� SRVOHGLÏQR�� SUHFHM� PDQM�
VWDELOQDm� �:K\WH�� ������ ����� D� GDQHV� SUDY� Y� REMHPX� DOL� ]DUDGL� VRGREQH� WHKQR�
ORJLMH� GUXŀERVORYFL� YHQGDUOH� SRÏDVL� GRELYDPR� SURVWRU�� NMHU� ERPR� ODKNR� Y� EROM��

SUHGYLGOMLYLK�Y]RUFLK��NRW�MLK�SR]QDPR�Y�ȴ]LNL�LQ�ELRORJLML��WXGL�PRGHOL�WHVWLUDQMD�DOWHUQDWLYQLK�GUXŀ�
EHQLK�VLVWHPRY�Y�RNROMX��NL�EL�JD�SR�Y]RUX�QDUDYRVORYQHJD�WHVWQHJD�ODERUDWRULMD�ODKNR�L]ROLUDOL�RG�
]XQDQMLK�VLOQLF� LQ�NL�KNUDWL�QH�EL�PRJHO�SRVQHPDWL�YVHK�VSUHPHQOMLYN��NL�QDVWDMDMR�Y�GUXŀEL� �DOL�ER�
YVH�VSUHPHQOMLYNH�Y�YHGQR�VSUHPLQMDMRÏL�VH�GUXŀEL�VSORK�NGDM�PRJRÏH�VSR]QDWL"���WDNL�PRGHOL�QH�EL�
PRJOL�GDWL�QHL]SRGELWQLK�LQ�]DWR�WXGL�QH�Y�FHORWL�UHOHYDQWQLK�SRGDWNRY��$�WR�QLNDNRU�QH�EL�VPHOD�ELWL�
RYLUD��GD�WDNHJD�ODERUDWRULMD�QH�EL�SRL]NXVLOL�Y]SRVWDYLWL��9�WDNHP�RNROMX�EL�QDP�ELOD�SR�Y]RUX�OLEH�
UDOQH�GRNWULQH�QDPUHÏ�GDQD�PRŀQRVW�]DYHVWQH�LQ�SURVWRYROMQH�SRWUGLWYH�DOL�]DYUQLWYH�SDUWLFLSDFLMH�
SUL�GUXŀEHQHP�HNVSHULPHQWX��NDU�QDP�Y�WUHQXWQHP�RNROMX�QL�GDQR��1H�VPHPR�QDPUHÏ�SR]DELWL��GD�
VPR�Y�GUXŀER�URMHQL�NRW�WHVWQL�]DMFL��QD�NDWHULK�VH�L]YDMDMR�GROJROHWQL�SUHL]NXVL�HNRQRPVNLK�WHRULM��
JRVSRGDUVNLK�PRGHORY�LQ�SROLWLÏQLK�UHŀLPRY��NL�Y�QDVSURWMX�]�ODERUDWRULMVNLPL�WHVWL�Y�NRQWUROLUDQHP�
RNROMX�SXģÏDMR�QHJDWLYQH�SRVOHGLFH�QHSRVUHGQR�QD�YVHK�OMXGHK�
7DNH�SRVOHGLFH�EL�ODKNR�YVDM�XEODŀLOL��ÏH�ŀH�QH�Y�FHORWL�L]QLÏLOL�]�Y]SRVWDYLWYLMR�QDG]RURYDQHJD�GUXŀEH�
QHJD�ȴ]LÏQHJD�RNROMD��NL�EL�JD�QDÏUWQR�QDVHOLOL�]�YQDSUHM�REOLNRYDQR�GUXŀEHQR��SROLWLÏQR�LQ�HNRQRP�
VNR��WXGL�YHUVNR��GRNWULQR�QD�WHULWRULMLK�SR�Y]RUX�LGHM�/LEHUODQG�DOL�6HDVWHDGLQJ��YVDN�VXYHUHQ�XPHWQL�
RWRN�MH�ODKNR�VYRMH�PLNURWHVWQR�RNROMH��DOL�]�Y]SRVWDYLWYLMR�GLJLWDOQLK�ODERUDWRULMHY�Y�RNROMX�YLUWXDOQLK�
VYHWRY��NL�ERGR�VSRVREQL�QDWDQÏQR�VLPXOLUDWL�ÏLP�YHÏ��YVH"��VSUHPHQOMLYN�DQDORJQH�GUXŀEH��Y�NDWHUL�
ERGR� ODKNR�SRVDPH]QLNL�V�VYRMLPL�GLJLWDOQLPL�DYDWDUML�VRGHORYDOL�SUL� WHVWLUDQMX� WDNLK� LQ�GUXJDÏQLK�
L]KRGLģÏQLK�SR]LFLM��]D�NDU�SD�ER�SRWUHEQD�YHOLNDQVND�SURFHVRUVND�PRÏ�VLPXODWRUMHY��NL�MR�XWHJQHPR�
SULGRELWL�V�NYDQWQLPL�UDÏXQDOQLNL��7UDEHVLQJHU���������DOL�SD�ŀH�Y�RNYLUX�WHKQRORJLMH�YHULŀHQMD�EORNRY�
]�GHFHQWUDOL]LUDQR�}PHJOHQRm�UDÏXQDOQLģNR�REGHODYR�SRGDWNRY��'HFHQWUDOL]HG�)RJ�&RPSXWLQJ�Ȃ�QH�
VPHPR�]DPHQMHYDWL�V�&HQWUDOL]HG�&ORXG�&RPSXWLQJ���QSU��6RQP�FRP��
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NRQWUROLUDQHP� RNROMX� QDÏUWRYDOL� LQ� SUHL]NXģDOL� GUXŀEHQH� XUHGLWYH� LQ� GUXJH� WH]H��
SD� QDMVL� ER� WR� V� SRPRÏMR� UDÏXQDOQLģNLK� VLPXODFLM� LQ� XPHWQH� LQWHOLJHQFH�� QRYLK��
WHULWRULMHY�QD�SURVWR�SODYDMRÏLK�RWRNLK��]JUDMHQLK�QD�VYHWRYQLK�RFHDQLK��)ULHGPDQ�LQ�
7D\ORU��������6HDVWHDGLQJ�RUJ��%OXH�IURQWLHUV�FRP���QLNRJDUģQMH�]HPOMH��&DPSEHOO��
������DOL�NRORQLM�QD�0DUVX��0XVN��������:DOO���������

6NOHS
2E�SRPDQMNDQMX�NULWLÏQHJD�SUHPLģOMHYDQMD�R�DOWHUQDWLYQLK�GUXŀEHQLK�XUHGLWYDK�

VL�MH�WUHQXWQR�WHŀNR�SUHGVWDYOMDWL�XUHGLWHY��NL�QH�EL�YVDM�Y�HQHP�RG�VYRMLK��PRUHELWL�
PQRJRSODVWQLK�]QDÏLOQRVWL�YVHERYDOD�WXGL�QRUPDWLYQLK�]DNRQLWRVWL�GHPRNUDFLMH��LQ�
]D�]GDM�QL�QREHQHJD�UD]ORJD��GD�WXGL�QH�EL�ELOR�WDNR��'HPRNUDFLMD�SRQXMD�QH�JOHGH�
QD�RFHDQH�LQ�0DUV�VWDELOQR�L]KRGLģÏH��QD�SRGODJL�NDWHUHJD�MH�WUHED�JUDGLWL�PRJRÏH�
REOLNH�ERGRÏLK�VLVWHPRY��*OHGH�QD��QH�UHDOQH�PRŀQRVWL�]D�Y]SRVWDYLWHY�QHNDWHULK�
RG� ]JRUDM� REUDYQDYDQLK� LGHM� ER� Y� RNYLUX� LGHMH� NUHLUDQMD� XQLYHU]DOQH� GUXŀEHQH�
XUHGLWYH�Y�YHÏSODVWHQ�GUXŀEHQL�VLVWHP��NL�ER�]DGRVWLO�]JRUDM�RPHQMHQLP�NULWHULMHP��
QDMYHUMHWQHMH� WUHED� XPHVWLWL� WXGL� HOHPHQWH� GHPRNUDFLMH� LQ� QH� SUHSXVWLWL� FHORWQH�
JOREDOQH�YODGDYLQH�XPHWQL� LQWHOLJHQFL�VDPR�]DWR��GD�EL�VH�VDPL�L]RJQLOL�RGJRYRU�
QRVWL�]D�QDģR�ODVWQR�SULKRGQRVW��6LVWHP�XQLYHU]DOQH�GUXŀEHQH�XUHGLWYH�ER�PRUDO�
ELWL�VLVWHP��NL�ER�YHÏ�SRXGDUND�GDMDO�SUDNWLÏQL�XSRUDEQRVWL�LQ�QH�]JROM�QRUPDWLYQL�
EUH]KLEQRVWL��VLVWHP��NL�ER�GRYROM�RGSUW�LQ�IOHNVLELOHQ�]D�QHQHKQR�QDGJUDMHYDQMH�LQ�
L]EROMģHYDQMH��

'R�]GDM�VR�VH�YVL�VLVWHPL�UD]YLMDOL�SR�QDUDYQL�HYROXFLMVNL�SRWL�VDPL�RG�VHEH�VNODG�
QR�]�UD]YRMHP�GUXŀEH�LQ�GUXŀEHQLPL�UD]PHUDPL��]DWR�VL�MH�PDUVLNDWHUHPX�WHRUHWLNX�
YHUMHWQR�WHŀNR�SUHGVWDYOMDWL�VLWXDFLMR��NMHU�EL�LPHOL�PRŀQRVW�XPHWQR�XVWYDULWL�GUXŀ�
EHQL�VLVWHP�LQ�JD�DSOLFLUDWL�QD�GRORÏHQ�GUXŀEHQL�VHJPHQW��ÏH�ŀH�QH�QD�FHORWQR�GUXŀ�
ER��7HKQRORJLMD�MH�NDWDOL]DWRU�YVHPUHŀHQMD��VYHWRYQL�VSOHW�SD�MH�QDMYHÏML�WDOLOQL�ORQHF�
Y�GRVHGDQML�]JRGRYLQL�ÏORYHND��}6YHWRYQL�VSOHW�MH�SROLWLÏQL�VLVWHP�MXWULģQMHJD�GQH�m�
�.\ULDFRV�� ������ ,QIRUPDFLMVND� WHKQRORJLMD� SRÏDVL�� D� UDGLNDOQR� YSOLYD� QD� WR�� NGR�
YODGD��NDNR�LQ�]DNDM��},QIRUPDFLMH�LQ�NRQWUROD��QDG�GUŀDYOMDQL��ERGR�SRVWDOH�SULPDU�
QL�YLU�PRÏL�NRW�QDUDYQL�QDVOHGQML�NRUDN�Y�SROLWLÏQL�HYROXFLML�m��5RQIHOGW��������}3ULÏD�
VPR�]DWRQX�LQVWLWXFLM�LQ�VWUXNWXU��XVWYDUMHQLK�]D�VHUYLVLUDQMH�GREH�SUHWHNORVWL��0HG�
QMLPL� VR�QDFLRQDOQD�GUŀDYD��GHODYVNL� VLQGLNDWL�� FHUNHY��QXNOHDUQD�GUXŀLQD��PRQR�
JDPLMD��ÏDVRSLV��NQMLJD�>���@��SROLWLÏQD�VWUDQND�LQ�FHOR�UHSUH]HQWDWLYQD�GHPRNUDFLMDm�
�'HUNV�Y�%HKUHQV��.LVWQHU�LQ�1LWVFKH������������]DWR�MH�QXMQR��GD�LQRYLUDPR�SURVWRU�
GHPRNUDFLMH�LQ�SROLWLNH�NRW�WDNH�WHU�MX�SRVWDYLPR�Y�NRUDN�]�]DKWHYDPL�VRGREQHJD�
ÏDVD��}>/@MXGMH�VPR�YHOLNDQVNL�YLU�NUHDWLYQRVWL��NDU�QDP�RPRJRÏD��GD�REOLNXMHPR�
VYRMH�ODVWQH�GUXŀEHQH�LQRYDFLMH��QH�GD�EL�ÏDNDOL�QD�]XQDQMR�VLOR��NL�EL�LQWHUYHQLUDOD�
LQ�L]XPLOD��NDU�SRWUHEXMHWD�VNXSQRVW�DOL�RUJDQL]DFLMD�m��:K\WH�����������

7D�ÏODQHN�QH�PRUH�SRQXGLWL�GRNRQÏQHJD�RGJRYRUD�QD�ģWHYLOQD�]DVWDYOMHQD�YSUD�
ģDQMD��ŀHOL�SD�RSR]RULWL�QD�SUREOHP�SRPDQMNDQMD�UHVQH�LQRYDWLYQRVWL�LQ�NUHDWLYQRVWL�
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GUXŀERVORYQHJD�SUHPLģOMHYDQMD�LQ�UD]LVNRYDOFH�SR]YDWL��GD�VH�QD�YSUDģDQMD�XUJHQW�
QR�RG]RYHMR�V�VYHŀLPL�LGHMDPL�WHU�GD�MLK�WHVWLUDMR�Y��NRQWUROLUDQLK��RNROMLK��LQYHVWL�
WRUMH�SD�VSRGEXGLWL�N�SUHXVPHULWYL�ILQDQÏQLK�VUHGVWHY�V�SRGURÏMD�WHKQRORģNHJD�QD�
SRGURÏMH�GUXŀERVORYQHJD�LQRYLUDQMD��.OMXÏ�GR�XVSHKD�VR�WRUHM�SRSXODUL]DFLMD�SRG�
URÏMD�SROLWLÏQLK�LQRYDFLM�LQ�]DGRVWQD�ILQDQÏQD�VUHGVWYD��NL�ERGR�SROHJ�PHGLFLQVNLK�
LQ�PHGSODQHWDUQLK�UD]LVNDY�SRGSUOH�WXGL�GUXŀERVORYQH�UD]LVNDYH�

/LWHUDWXUD�LQ�GUXJL�YLUL
$,*1(5��)/25,$1���������7KH�%HDP�RI�,QYLVLELOLW\��$�1HZ�&ORDNLQJ�7HFKQRORJ\�+DV�%HHQ�

'HYHORSHG�DW�78�:LHQ��$�6SHFLDO�.LQG�RI�0DWHULDO�LV�,UUDGLDWHG�IURP�$ERYH�LQ�VXFK�D�:D\�

WKDW�$QRWKHU�%HDP�RI�/LJKW�&DQ�3DVV�&RPSOHWHO\�8QLQKLELWHG��78�:LHQ������VHSWHPEHU��

'RVWRSQR�QD��KWWSV���ZZZ�WXZLHQ�DF�DW�HQ�QHZV�QHZVBGHWDLO�DUWLFOH��������������IHEUXDU�

������

%$5%(5��%(1-$0,1�5����������6WURQJ�'HPRFUDF\��&DOLIRUQLD��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV�
%$55,%($8��7,0���������6FLHQWLVWV�&UHDWH�ȇȇ$UWLȴFLDO�/LIHȇȇ�Ȃ�6\QWKHWLF�'1$�WKDW�&DQ�6HOI�

UHSOLFDWH��*L]PRGR������PDM��'RVWRSQR�QD��KWWSV���LR��JL]PRGR�FRP���������VFLHQWLVWV�

FUHDWH�DUWLȴFLDO�OLIH���V\QWKHWLF�GQD�WKDW�FDQ�VHOI�UHSOLFDWH������IHEUXDU�������

%$57/(77��-$0,(������D���5DGLFDOV�&KDVLQJ�8WRSLD��1HZ�<RUN��1DWLRQ�%RRNV��
%$57/(77��-$0,(������E���5HWXUQ�RI�WKH�&LW\�6WDWH��$HRQ�����VHSWHPEHU��'RVWRSQR�QD��KWWSV���

DHRQ�FR�HVVD\V�WKH�HQG�RI�D�ZRUOG�RI�QDWLRQ�VWDWHV�PD\�EH�XSRQ�XV������IHEUXDU��������

%%&���������6FRWWLVK�5HIHUHQGXP��6FRWODQG�9RWHV�ȇȇ1Rȇȇ�WR�,QGHSHQGHQFH��%%&������VHSWHPEHU��

'RVWRSQR�QD��KWWSV���ZZZ�EEF�FRP�QHZV�XN�VFRWODQG�����������

�����GHFHPEHU���������

%(&.��+$16��85�����������$�&RPSDQLRQ�WR�$QFLHQW�*UHHN�*RYHUQPHQW��:LOH\�%ODFNZHOO��

%(+5(16��-$1��$;(/�.,671(5�,1�$1'5($6�1,76&+(���������7KH�3ULQFLSOHV�RI�/LTXLG�)HHGEDFN��
%HUOLQ��,QWHUDNWLYH�'HPRNUDWLH�H��9�

%(1./(5��<2&+$,���������7KH�:HDOWK�RI�1HWZRUNV��+RZ�6RFLDO�3URGXFWLRQ�7UDQVIRUPV�0DUNHWV�DQG�
)UHHGRP��<DOH�8QLYHUVLW\�3UHVV�

%/8(�)5217,(56��'RVWRSQR�QD��KWWSV���ZZZ�EOXH�IURQWLHUV�FRP�������IHEUXDU�������

%267520��1,&.���������:KDW�LV�D�6LQJOHWRQ"�/LQJXLVWLF�DQG�3KLORVRSKLFDO�,QYHVWLJDWLRQV�������
��Ȃ����'RVWRSQR�QD��KWWSV���QLFNERVWURP�FRP�IXW�VLQJOHWRQ�KWPO������IHEUXDU�������

%285,&,86��7(55,//��'$9,'�6&+(&7(5��&$03%(//�:$//$&(�,1�-2+1�*$67,/���������,PDJLQH�

D�'HPRFUDF\�%XLOW�RQ�/RWWHULHV��1RW�(OHFWLRQV��=RFDOR�3XEOLF�6TXDUH�����DSULO��'RVWRSQR�QD��
KWWS���ZZZ�]RFDORSXEOLFVTXDUH�RUJ������������LPDJLQH�GHPRFUDF\�EXLOW�ORWWHULHV�QRW�

HOHFWLRQV�LGHDV�QH[XV�������IHEUXDU�������

%58&(��*$5<���������7KH�3UHOXGH�WR�1DWLRQZLGH�6XUYHLOODQFH�LQ�(DVW�*HUPDQ\��6WDVL�

2SHUDWLRQV�DQG�7KUHDW�3HUFHSWLRQV������Ȃ������-RXUQDO�RI�&ROG�:DU�6WXGLHV�������Ȃ����
'RVWRSQR�QD��KWWSV���VLWHV�IDV�KDUYDUG�HGX�aKSFZV�EUXFH�KWP������QRYHPEHU��������

%8+5��6$5$+���������*RRJOHȇV�/LIH�6FLHQFHV�8QLW�,V�5HOHDVLQJ����0LOOLRQ�%DFWHULD�,QIHFWHG�

0RVTXLWRHV�LQ�)UHVQR��7HFK&UXQFK������MXOLM��'RVWRSQR�QD��KWWSV���WHFKFUXQFK�
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FRP������������JRRJOHV�OLIH�VFLHQFHV�XQLW�LV�UHOHDVLQJ����PLOOLRQ�EDFWHULD�LQIHFWHG�

PRVTXLWRHV�LQ�IUHVQR�������IHEUXDU�������

%851+(,0��-2+1��������������,V�'HPRFUDF\�3RVVLEOH"�7KH�$OWHUQDWLYH�WR�(OHFWRUDO�3ROLWLFV��6LGQH\�
8QLYHUVLW\�3UHVV��

%851+(,0��-2+1���������7KH�'HPDUFK\�0DQLIHVWR��)RU�%HWWHU�3XEOLF�3ROLF\��,PSULQW�$FDGHPLF�

&$03%(//��-$0,(���������:HOFRPH�WR�/LEHUODQG��(XURSHȆV�7LQ\�1HZ�&RXQWU\�:KHUH�7D[HV�$UH�

2SWLRQDO�DQG�<RXȆUH�$OORZHG�WR�0RYH�LQ�DV�/RQJ�DV�<RXȆUH�1RW�D�1D]L��,QGHSHQGHQW������
DSULO��'RVWRSQR�QD��KWWSV���ZZZ�LQGHSHQGHQW�FR�XN�QHZV�ZRUOG�HXURSH�ZHOFRPH�WR�

OLEHUODQG�HXURSHV�WLQ\�QHZ�FRXQWU\�ZKHUH�WD[HV�DUH�RSWLRQDO�DQG�\RXUH�DOORZHG�WR�PRYH�

LQ����������KWPO������GHFHPEHU�������

&+5,67,$12��720���������'HPRFUDF\��6WDQIRUG�(QF\FORSHGLD�RI�3KLORVRSK\������MXOLM��'RVWRSQR�
QD��KWWSV���SODWR�VWDQIRUG�HGX�HQWULHV�GHPRFUDF\�������MDQXDU�������

&25%<1��=2����������/LYH�)RU�(YHU��6FLHQWLVWV�6D\�7KH\ȆOO�6RRQ�([WHQG�/LIH�ȇȇ:HOO�EH\RQG����ȇȇ��

7KH�*XDUGLDQ������MDQXDU��'RVWRSQR�QD��KWWSV���ZZZ�WKHJXDUGLDQ�FRP�VFLHQFH������

MDQ�����VS�OLYH�IRUHYHU�H[WHQG�OLIH�FDOLFR�JRRJOH�ORQJHYLW\������GHFHPEHU���������

'(�38<'7��3$8/��0,/(���������3DQDUFK\��'RVWRSQR�QD��KWWS���ZZZ�SDQDUFK\�RUJ�
GHSX\GW������HQJ�KWPO������GHFHPEHU���������

'9256.<��*(25*(������D���+RZ�0XFK�/RQJHU�8QWLO�+XPDQLW\�%HFRPHV�$�+LYH�0LQG"��

*L]PRGR������PDUHF��'RVWRSQR�QD��KWWSV���LR��JL]PRGR�FRP�KRZ�PXFK�ORQJHU�XQWLO�

KXPDQLW\�EHFRPHV�D�KLYH�PLQG����������������IHEUXDU�������

'9256.<��*(25*(������E���:LOO�2OG�3HRSOH�7DNH�2YHU�WKH�:RUOG"�*L]PRGR������PDUHF��

'RVWRSQR�QD��KWWSV���LR��JL]PRGR�FRP�ZLOO�ROG�SHRSOH�WDNH�RYHU�WKH�ZRUOG�����������

�����IHEUXDU�������

)5(6&2��-$&48(������D���7KH�9HQXV�3URMHFW��%H\RQG�3ROLWLFV��3RYHUW\��DQG�:DU��'RVWRSQR�QD��
KWWSV���ZZZ�WKHYHQXVSURMHFW�FRP�WKH�YHQXV�SURMHFW�������IHEUXDU�������

)5(6&2��-$&48(������E���7KH�9HQXV�3URMHFW��7KH�5HGHVLJQ�RI�D�&XOWXUH��*OREDO�&\EHUYLVLRQV��
'RVWRSQR�QD��KWWS���ZZZ�MDFTXHIUHVFR�LQIR�PDLQ�ERRNV�ERRNV�WKH�UHGHVLJQ�RI�FXOWXUH�

�����IHEUXDU�������

)5(<��%5812�6����������)XQFWLRQDO��2YHUODSSLQJ��&RPSHWLQJ�-XULVGLFWLRQV��5HGUDZLQJ�WKH�

*HRJUDSKLF�%RUGHUV�RI�$GPLQLVWUDWLRQ��(XURSHDQ�-RXUQDO�RI�/DZ�5HIRUP�9����������Ȃ����

)5,('0$1��3$75,�,1�%5$'�7$</25���������6HDVWHDGLQJ��&RPSHWLWLYH�*RYHUQPHQWV�RQ�WKH�

2FHDQ��.\NORV�����������Ȃ�����
*(/0$1��$1'5(:���������4XHVWLRQV�DERXW�)XWDUFK\��6WDWLVWLFDO�0RGHOLQJ��&DXVDO�,QIHUHQFH��

DQG�6RFLDO�6FLHQFH������QRYHPEHU��'RVWRSQR�QD��KWWSV���VWDWPRGHOLQJ�VWDW�FROXPELD�

HGX������������TXHVWLRQVBDERXW�������QRYHPEHU�������

*2/'(1%(5*��68=$11(���������0DVGDUV�=HUR�FDUERQ�'UHDP�&RXOG�%HFRPH�:RUOGV�)LUVW�

*UHHQ�*KRVW�WRZQ��7KH�*XDUGLDQ������IHEUXDU��'RVWRSQR�QD��KWWSV���ZZZ�WKHJXDUGLDQ�
FRP�HQYLURQPHQW������IHE����PDVGDUV�]HUR�FDUERQ�GUHDP�FRXOG�EHFRPH�ZRUOGV�ȴUVW�

JUHHQ�JKRVW�WRZQ������GHFHPEHU�������

*5,0/(<��1$20,���������,GHQWLW\�������ȇȇ*OREDO�&LWL]HQVKLSȇȇ�5LVLQJ��3ROO�6XJJHVWV��%%&������
DSULO��'RVWRSQR�QD��KWWSV���ZZZ�EEF�FRP�QHZV�ZRUOG��������������MDQXDU�������
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+$1621��52%,1���������%XUQLQJ�WKH�&RVPLF�&RPPRQV��(YROXWLRQDU\�6WUDWHJLHV�IRU�,QWHUVWHOODU�
&RORQL]DWLRQ��*HRUJH�0DVRQ�8QLYHUVLW\�

+$1621��52%,1���������6KDOO�:H�9RWH�RQ�9DOXHV��%XW�%HW�RQ�%HOLHIV"�7KH�-RXUQDO�RI�3ROLWLFDO�
3KLORVSK\�����������Ȃ������

+8*+(6��-$0(6���������&LWL]HQ�&\ERUJ��:K\�'HPRFUDWLF�6RFLHWLHV�0XVW�5HVSRQG�WR�WKH�5HGHVLJQHG�
+XPDQ�RI�WKH�)XWXUH��&DPEULGJH��:HVWYLHZ�3UHVV�

,1*/,6�$5.(//��(67+(5���������:KDW�&RPHV�1H[W�DIWHU�WKH�1RRVSKHUH"�*L]PRGR�����RNWREHU��
'RVWRSQR�QD��KWWSV���LR��JL]PRGR�FRP���������ZKDW�FRPHV�QH[W�DIWHU�WKH�QRRVSKHUH�

�����IHEUXDU�������

,9(6-$1��0,.(���������$V�&OLPDWH�&KDQJH�$FFHOHUDWHV��)ORDWLQJ�&LWLHV�/RRN�/LNH�/HVV�RI�

D�3LSH�'UHDP��7KH�1HZ�<RUN�7LPHV������MDQXDU��'RVWRSQR�QD��KWWSV���ZZZ�Q\WLPHV�

FRP������������ZRUOG�DXVWUDOLD�FOLPDWH�FKDQJH�ȵRDWLQJ�LVODQGV�KWPO"BU �������IHEUXDU�

������

-21(6��6$0�,1�67(3+(1�%85*(1���������&DWDODQ�5HIHUHQGXP��3UHOLPLQDU\�5HVXOWV�6KRZ�

����LQ�)DYRXU�RI�,QGHSHQGHQFH��7KH�*XDUGLDQ�����RNWREHU��'RVWRSQR�QD��KWWSV���ZZZ�
WKHJXDUGLDQ�FRP�ZRUOG������RFW����GR]HQV�LQMXUHG�DV�ULRW�SROLFH�VWRUP�FDWDODQ�UHI�

SROOLQJ�VWDWLRQV������GHFHPEHU����������

.(567,1*��125%(57���������7KH�)XWXUH�RI�(OHFWURQLF�'HPRFUDF\��9�(OHFWURQLF�'HPRFUDF\��0��

6WHLQ�LQ�-��7UHQW��XU������Ȃ����%HUOLQ��%DUEDUD�%XGULFK�3XEOLVKHUV��

.2/%(5��-21$7+$1���������$�&HOHEUDWLRQ�6RFLHW\��,QFLWL�3XEOLVKLQJ��H%RRN�Y�

.291(5��$/,<$+���������$UH�+XPDQV�5HDOO\�2Q�7KH�%ULQN�2I�$FKLHYLQJ�,PPRUWDOLW\"�,)/�
6FLHQFH������IHEUXDU��'RVWRSQR�QD��KWWSV���ZZZ�LȵVFLHQFH�FRP�WHFKQRORJ\�DUH�KXPDQV�

UHDOO\�RQ�WKH�EULQN�RI�DFKLHYLQJ�LPPRUWDOLW\������GHFHPEHU�������

.<5,$&26���������7KH�3ROLWLFDO�6\VWHP�RI�7KH�)XWXUH�LV�$OUHDG\�+HUH��6WHHPLW��'RVWRSQR�QD��
KWWSV���VWHHPLW�FRP�SROLWLFV�#N\ULDFRV�WKH�SROLWLFDO�V\VWHP�RI�WKH�IXWXUH�LV�DOUHDG\�KHUH�

����PDUHF���������

/,1�/,0��&++$<���������$�3KLORVRSKLFDO�,QYHVWLJDWLRQ�,QWR�6HDVWHDGLQJ�DV�D�0HDQV�WR�'LVFRYHU�
%HWWHU�)RUPV�RI�6RFLDO�2UJDQL]DWLRQ��8QLYHUVLW\�&ROOHJH�'XEOLQ�

/2:��1,&+2/$6�,1�%5(1'$1�*/((621���������-XVWLFH��6RFLHW\�DQG�1DWXUH��$Q�([SORUDWLRQ�RI�
3ROLWLFDO�(FRORJ\��/RQGRQ��5RXWOHGJH�

/8+0$11��1,./$6���������7KH�:RUOG�6RFLHW\�DV�D�6RFLDO�6\VWHP��,QWHUQDWLRQDO�-RXUQDO�RI�
*HQHUDO�6\VWHPV����������Ȃ����

/8.Ģ,Î��$1'5(-�$����������8SRUDED�LQIRUPDFLMVNR�NRPXQLNDFLMVNH�WHKQRORJLMH�Y�SURFHVLK�RGORÏDQMD�
QD�ORNDOQL�UDYQL��6OXŀED�YODGH�56�]D�ORNDOQR�VDPRXSUDYR�LQ�UHJLRQDOQR�SROLWLNR��

0$&$8/$<��7+20$6���������0HHW�&DSWDLQ�&\ERUJ��7KH�0DQ�WKDW�%LRKDFNHG�+LV�2ZQ�%RG\��

7HFKZRUOG������PDM��'RVWRSQR�QD��KWWSV���ZZZ�WHFKZRUOG�FRP�DSSV�ZHDUDEOHV�SURIHVVRU�

F\ERUJ�UHYHDOV�VHFUHWV�RI�F\EHUQHWLF�FRPPXQLFDWLRQ���������������MDQXDU�������

0$5.29,&+��67(9(1�-����������3URPRWLQJ�,QQRYDWLRQ�7KURXJK�5	'��&RXQFLO�RQ�)RUHLJQ�
5HODWLRQV�����QRYHPEHU��'RVWRSQR�QD��KWWSV���ZZZ�FIU�RUJ�EDFNJURXQGHU�SURPRWLQJ�

LQQRYDWLRQ�WKURXJK�UG������GHFHPEHU�������

0$55,6��(00$���������:K\�)DNH�,VODQGV�0LJKW�EH�D�5HDO�%RRQ�IRU�6FLHQFH��1DWXUH�����RNWREHU��
'RVWRSQR�QD��KWWSV���ZZZ�QDWXUH�FRP�QHZV�ZK\�IDNH�LVODQGV�PLJKW�EH�D�UHDO�ERRQ�IRU�

VFLHQFH��������������IHEUXDU�������
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0$57,1��%5,$1���������'HPDUFK\��$�'HPRFUDWLF�$OWHUQDWLYH�WR�(OHFWRUDO�3ROLWLFV��.LFN�,W�2YHU�����
��Ȃ����'RVWRSQR�QD��KWWS���ZZZ�EPDUWLQ�FF�SXEV���NLR�LQGH[�KWPO������IHEUXDU�������

0$9523$/,6��*(25*,26���������'HPRV�DQG�.UDWRV��7KH�'HPRFUDF\�)RXQGDWLRQ������PDUHF��

'RVWRSQR�QD��KWWSV���GHPRFUDF\�IRXQGDWLRQ�GHPRV�NUDWRV������IHEUXDU�������

0(,(5��3$75,&.�3+,/,33(���������&ULVLV�0DSV��+DUQHVVLQJ�WKH�3RZHU�RI�%LJ�'DWD�WR�'HOLYHU�

+XPDQLWDULDQ�$VVLVWDQFH��)RUEHV����PDM��'RVWRSQR�QD��KWWSV���ZZZ�IRUEHV�FRP�VLWHV�

VNROOZRUOGIRUXP������������FULVLV�PDSV�KDUQHVVLQJ�WKH�SRZHU�RI�ELJ�GDWD�WR�GHOLYHU�

KXPDQLWDULDQ�DVVLVWDQFH��ID�D������F�������IHEUXDU�������

0,//(5��-$0(6�'����������7KH�6LQJOHWRQ�6ROXWLRQ��+�3OXV�0DJD]LQH�����VHSWHPEHU��'RVWRSQR�QD��

KWWS���KSOXVPDJD]LQH�FRP������������WKH�VLQJOHWRQ�VROXWLRQ�������GHFHPEHU���������

08//,1��(0,/<���������5HZULWLQJ�/LIH�9HULO\�5RERW�:LOO�5DLVH����0LOOLRQ�6WHULOH�0RVTXLWRHV�

IRU�5HOHDVH�LQ�&DOLIRUQLD��0,7�7HFKQRORJ\�5HYLHZ�����MXOLM��'RVWRSQR�QD��KWWSV���ZZZ�
WHFKQRORJ\UHYLHZ�FRP�V��������DOSKDEHW�KDV�EXLOW�D�URERW�WKDW�LV�UHOHDVLQJ�PLOOLRQV�RI�

VWHULOH�PRVTXLWRHV�LQ�FDOLIRUQLD�������IHEUXDU�������

086.��(/21���������0DNLQJ�+XPDQV�D�0XOWL�3ODQHWDU\�6SHFLHV��1HZ�6SDFH���������Ȃ����
'RVWRSQR�QD�'2,����������VSDFH������������HPX�

1$785(���������/LIH�DIWHU�WKH�6\QWKHWLF�&HOO��1DWXUH���������������Ȃ�����'RVWRSQR�QD�'2,��
��������������D��

25*$1,=$&,-$�='58Ŀ(1,+�1$52'29���������:RUOGȇV�3RSXODWLRQ�,QFUHDVLQJO\�8UEDQ�ZLWK�

0RUH�WKDQ�+DOI�/LYLQJ�LQ�8UEDQ�$UHDV��81������MXOLM��'RVWRSQR�QD��KWWS���ZZZ�XQ�RUJ�HQ�
GHYHORSPHQW�GHVD�QHZV�SRSXODWLRQ�ZRUOG�XUEDQL]DWLRQ�SURVSHFWV������KWPO������IHEUXDU�

������

26/(5��$8'5(<������������5HDVRQV�:K\�:H�1HHG�6RFLDO�6FLHQFH��3DOJUDYH�0DF0LOODQ��
'RVWRSQR�QD��KWWSV���ZZZ�SDOJUDYH�FRP�JS�VRFLDO�VFLHQFH�PDWWHUV����UHDVRQV�IRU�VRFLDO�

VFLHQFH������GHFHPEHU�������

3$,6�9,(,5$��0,*8(/��0,.+$,/�/(%('(9��&$52/,1$�.81,&.,��-,1*�:$1*�,1�0,*8(/�$��

/��1,&2/(/,6���������$�%UDLQ�WR�%UDLQ�,QWHUIDFH�IRU�5HDO�7LPH�6KDULQJ�RI�6HQVRULPRWRU�

,QIRUPDWLRQ��6FLHQWLȴF�5HSRUWV����'RVWRSQR�QD�'2,����������VUHS�������
3/$721������SU��Q��ģW����7KH�5HSXEOLF��'RVWRSQR�QD��KWWS���FODVVLFV�PLW�HGX�3ODWR�UHSXEOLF�KWPO�

����QRYHPEHU���������

5(*$/'2��$1721,2���������$UH�$OWHUHG�0RVTXLWRHV�D�3XEOLF�+HDOWK�3URMHFW��RU�D�%XVLQHVV"�

0,7�7HFKQRORJ\�5HYLHZ������RNWREHU��'RVWRSQR�QD��KWWSV���ZZZ�WHFKQRORJ\UHYLHZ�
FRP�V��������DUH�DOWHUHG�PRVTXLWRHV�D�SXEOLF�KHDOWK�SURMHFW�RU�D�EXVLQHVV�� �����

IHEUXDU�������

5,=0$1��58',���������*OREDOL]DFLMD�Ȃ�RGSUWD�VRFLRORģND�DJHQGD��7HRULMD�LQ�SUDNVD����������
���Ȃ�����

52%(576��+$11$+���������9HQLFH�9RWHV�WR�6SOLW�IURP�,WDO\�DV�����RI�WKH�&LW\ȆV�5HVLGHQWV�

2SW�WR�)RUP�D�1HZ�,QGHSHQGHQW�6WDWH��'DLO\�0DLO������PDUHF��'RVWRSQR�QD��KWWS���ZZZ�

GDLO\PDLO�FR�XN�QHZV�DUWLFOH���������9HQLFH�YRWHV�VSOLW�,WDO\����FLW\V�UHVLGHQWV�RSW�IRUP�

QHZ�LQGHSHQGHQW�VWDWH�KWPO������IHEUXDU�������

521)(/'7��'$9,'���������&\EHURFUDF\�,V�&RPPLQJ��7KH�,QIRUPDWLRQ�6RFLHW\�������Ȃ����
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521)(/'7��'$9,'�,1�'$1,(//(�9$5'$���������7KH�3URVSHFWV�)RU�&\EHURFUDF\��5HYLVLWHG���

6651��'RVWRSQR�QD��KWWS���VVUQ�FRP�DEVWUDFW �������������IHEUXDU�������

6$1'%(5*��$1'(56���������:H��%RUJ��6SHFXODWLRQV�RQ�+LYH�0LQGV�DV�D�3RVWKXPDQ�6WDWH��

$OHSK��'RVWRSQR�QD��KWWSV���ZZZ�DOHSK�VH�7UDQV�*OREDO�3RVWKXPDQLW\�:H%RUJ�KWPO������

MDQXDU���������

6&+/,&+7(��./$86���������7KHRULHV�RI�:RUOG�6RFLHW\�DQG�:DU��/XKPDQQ�DQG�WKH�

$OWHUQDWLYHV��9�7HUULWRULDO�&RQȵLFWV�LQ�:RUOG�6RFLHW\��0RGHUQ�6\VWHPV�7KHRU\��,QWHUQDWLRQDO�
5HODWLRQV�DQG�&RQȵLFW�6WXGLHV��6��6WHWWHU��XU������Ȃ����5RXWOHGJH��'RVWRSQR�QD�'2,��
����������������������

6+,(%(5��-21$7+$1���������,PSODQWDEOH��'�3ULQWHG�2UJDQV�&RXOG�EH�&RPLQJ�6RRQHU�WKDQ�

<RX�7KLQN��7HFKFUXQFK��'RVWRSQR�QD��KWWSV���WHFKFUXQFK�FRP������������LPSODQWDEOH��G�

SULQWHG�RUJDQV�FRXOG�EH�FRPLQJ�VRRQHU�WKDQ�\RX�WKLQN�"JXFFRXQWHU ������MDQXDU�������

60,7+��/$0$5��3(7(5�0&3+(5621�,1�+817(5�5$:/,1*6���������,V�6RFLDO�6FLHQFH�5HVHDUFK�

LQ�WKH�1DWLRQDO�,QWHUHVW"�6FLHQWLȴF�$PHULFDQ������PDM��'RVWRSQR�QD��KWWSV���ZZZ�

VFLHQWLȴFDPHULFDQ�FRP�DUWLFOH�LV�VRFLDO�VFLHQFH�UHVHDUFK�LQ�WKH�QDWLRQDO�LQWHUHVW�������

GHFHPEHU�������

651,&(.��1,&.�,1�$/(;�:,//,$06���������,QYHQWLQJ�WKH�)XWXUH��3RVWFDSLWDOLVP�DQG�D�:RUOG�
:LWKRXW�:RUN��/RQGRQ��9HUVR�

7$</25��%5$'���������*RYHUQLQJ�6HDVWHDGV��$Q�2XWOLQH�RI�WKH�2SWLRQV��'RVWRSQR�QD��
KWWS���VHDVWHDGLQJRUJ�ZSHQJLQH�FRP�ZS�FRQWHQW�XSORDGV���������7D\ORUB����B

*RYHUQLQJ6HDVWDGV�SGI������QRYHPEHU��������

7$</25��-(520(���������*RRJOH�&KLHI��0\�)HDUV�IRU�*HQHUDWLRQ�)DFHERRN��7KH�,QGHSHQGHQW������
DYJXVW��'RVWRSQR�QD��KWWS���ZZZ�LQGHSHQGHQW�FR�XN�OLIH�VW\OH�JDGJHWV�DQG�WHFK�QHZV�

JRRJOH�FKLHI�P\�IHDUV�IRU�JHQHUDWLRQ�IDFHERRN���������KWPO������IHEUXDU�������

75$%(6,1*(5��$1'5($6���������4XDQWXP�&RPSXWLQJ��7RZDUGV�5HDOLW\��1DWXUH����������PDUHF��

'RVWRSQR�QD�'2,�������������6�D��

9(51$'6.<��9/$',0,5�,����������7KH�%LRVSKHUH�DQG�WKH�1R¸VSKHUH��$PHULFDQ�6FLHQWLVW��
'RVWRSQR�QD��KWWSV���ODURXFKHSXE�FRP�RWKHU������VLWHBSDFNDJHV�YHUQDGVN\�����ELRVB

DQGBQRRV�KWPO������IHEUXDU�������

:$//��0,.(���������6SDFH;ȆV�0DUV�&RORQ\�3ODQ��+RZ�(ORQ�0XVN�3ODQV�WR�%XLOG�D�0LOOLRQ�3HUVRQ�

0DUWLDQ�&LW\��6SDFH�FRP������MXQLM��'RVWRSQR�QD��KWWSV���ZZZ�VSDFH�FRP�������UHDG�HORQ�

PXVN�VSDFH[�PDUV�FRORQ\�SODQ�KWPO������IHEUXDU�������

:(,1(560,7+��=$&+���������3RO\VWDWH��$�7KRXJKW�([SHULPHQW�LQ�'LVWULEXWHG�*RYHUQPHQW��$PD]RQ�

'LJLWDO�6HUYLFHV�

:+<7(��:,//,$0�)227(���������6RFLDO�,QYHQWLRQV�IRU�6ROYLQJ�+XPDQ�3UREOHPV��&OLQLFDO�
6RFLRORJ\�5HYLHZ������Ȃ����'RVWRSQR�QD��KWWS���GLJLWDOFRPPRQV�ZD\QH�HGX�FVU�YRO��LVV�����

�����IHEUXDU�������

:21*��-8/,$�&$55,(���������6HDVWHDGLQJ��7HFK�/HDGHUVȆ�3ODQV�IRU�)ORDWLQJ�&LW\�7URXEOH�

)UHQFK�3RO\QHVLDQV��7KH�*XDUGLDQ�����MDQXDU��'RVWRSQR�QD��KWWSV���ZZZ�WKHJXDUGLDQ�FRP�

WHFKQRORJ\������MDQ����VHDVWHDGLQJ�SHWHU�WKLHO�IUHQFK�SRO\QHVLD������IHEUXDU�������

=8%(��-2+1���������7KH�*RVSHO�RI�3DQDUFK\�$FFRUGLQJ�WR�6LQQHU�-RKQ��3DQDUFK\��'RVWRSQR�QD��
KWWS���ZZZ�SDQDUFK\�RUJ�]XEH�JRVSHO������KWPO������GHFHPEHU���������


