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3RGVWLFDQMH�LQWHOHNWXDOQH�DXWRQRPLMH�GHFH�SUHGãNROVNRJ�L�PODÿHJ�
ãNROVNRJ�X]UDVWD�SXWHP�KHXULVWLþNLK�GLGDNWLþNLK�VWUDWHJLMD�

'DQLFD�9HVHOLQRY��/MLOMDQD�.HOHPHQ�0LORMHYLF�

6$ä(7$.��3RVWPRGHUQLVWLþND�RULMHQWDFLMD�VD�NULWLþNLP�WHRULMDPD�REUD]RYDQMD�SRVPDWUDMX�ãNROX�NDR�NXOWXUQL�WHUHQ�NRML�
SRPDåH�RVQDåHQMX�GHFH�L�VDPRWUDQVIRUPDFLMX��'HFL�WUHED�RPRJXüLWL�SRYH]LYDQMH�PHWRGD��VDGUåDMD�L�VWUXNWXUH�QHNRJ�
SUHGPHWD�L�QMHJRY�]QDþDM�X�ãLURM�GUXãWYHQRM�VWYDUQRVWL��7DNYLP�GLMDOHNWLþNLP�SULVWXSRP�REUD]RYQLP�FLOMHYLPD�GHFD�VWLþX�
ãLURN�UHIHUHQWQL�RNYLU�LOL�SRJOHG�QD�VYHW��ãWR�LP�RPRJXüDYD�GD�RWNULMX�VNULYHQL�NXULNXOXP�L�GD�UD]YLMX�NULWLþNX�VYHVW��8�
YH]L�VD�WLP�MH�L�LQWHOHNXDOQD�DXWRQRPLMD��D�NDR�NOMXþQL�HOHPHQWL�RYRJ�NRQFHSWD�LVWLþX�VH�IRNXVLUDQMH�QD�SURFHV��SRG�
VWLFDQMH�GHFH�GD�UD]YLMDMX�VRSVWYHQH�SRWUHEH�XþHQMD��XYDåDYDQMH�VLWXDFLRQRJ�MHGQDNR�NDR�L�SODQLUDQRJ�XþHQMD��YUHG�
QRYDQMH��VLVWHPDWL]RYDQMH�]QDQMD�L�LQIRUPDFLMD��UHVWUXNWXULVDQMH�L�NRPELQRYDQMH�]QDQMD��HODERUDFLMX�L�UHIOHNVLYQRVW��

8� UDGX�VPR� VH� RULMHQWLVDOL� QD�KHXULVWLþNH� GLGDNWLþNH� VWUDWHJLMH� DQWLFLSDFLMH� L� SURJQR]LUDQMD��KHXULVWLþNRJ� UD]JRYRUD��
KHXULVWLþNRJ�LVWUDåLYDQMD�L�SRVPDWUDQMD��NRMLPD�VH�GHFD�XYRGH�X�LVWUDåLYDþNL�SURFHV�XþHQMD�XþHVWYXMXüL�X�VYLP�ID]DPD��
RG�RGUHÿLYDQMD�LVWUDåLYDþNLK�SLWDQMD�L�SRVWDYOMDQMD�KLSRWH]D��SUHNR�HNVSHULPHQWLVDQMD��GR�YUHGQRYDQMD�QDOD]D�L�UHYLGL�
UDQMD�SRþHWQLK�LGHMD�L�KLSRWH]D��7LPH�VH�GHFD�YHü�QD�QDMUDQLMHP�X]UDVWX�LQVWLWXFLRQDOQRJ�YDVSLWDQMD�L�REUD]RYDQMD�XYRGH�
X�HPDQFLSDWRUQR�XþHQMH��NRMH�MH�MHGDQ�RG�SUHGLNWRUD�FHORåLYRWQRJ�XþHQMD�L�NULWLþNRJ�PLãOMHQMD��

.OMXþQH�ULMHþL��LQWHOHNWXDOQD�DXWRQRPLMD��HPDQFLSDWRUQR�XþHQMH��KHXULVWLþNH�GLGDNWLþNH�VWUDWHJLMH��YDVSLWQR�REUD�
]RYQL�UDG��UD]UHGQD�QDVWDYD�

(QFRXUDJLQJ�,QWHOOHFWXDO�$XWRQRP\�RI�3UHVFKRRO�DQG�3ULPDU\�
6FKRRO�&KLOGUHQ�WKURXJK�+HXULVWLF�'LGDFWLF�6WUDWHJLHV�

$%675$&7��3RVWPRGHUQ�RULHQWDWLRQ�WRZDUGV�FULWLFDO� WKHRULHV� LQ�HGXFDWLRQ�YLHZV�VFKRROV�DV�FXOWXUDO�JURXQG�ZKLFK�
KHOSV�LQ�WKH�VWUHQJWKHQLQJ�DQG�WUDQVIRUPDWLRQ�RI�FKLOGUHQ��&KLOGUHQ�VKRXOG�EH�HQDEOHG�WR�FRQQHFW�PHWKRGV��FRQWHQW�
DQG�VWUXFWXUH�RI�D�VXEMHFW�DQG�LWV�LPSRUWDQFH�LQ�WKH�ZLGHU�VRFLDO�UHDOLW\��7KURXJK�WKLV�GLDOHFWLF�DSSURDFK�WR�HGXFDWLRQDO�
JRDOV��FKLOGUHQ�IRUP�D�ZLGH�UHIHUHQWLDO�IUDPHZRUN�RU�YLHZ�RI�WKH�ZRUOG��ZKLFK�HQDEOHV�WKHP�WR�UHYHDO�KLGGHQ�FXUULFXOXP�
DQG�GHYHORS�D�FULWLFDO�DZDUHQHVV��&RQQHFWHG� WR� WKLV� LV� LQWHOOHFWXDO�DXWRQRP\��ZKLOH�DV�NH\�HOHPHQWV�ZH�VLQJOH�RXW�
IRFXVLQJ�RI�WKH�SURFHVV��HQFRXUDJLQJ�FKLOGUHQ�WR�GHYHORS�WKHLU�RZQ�OHDUQLQJ�QHHGV��YDOXLQJ�ERWK�VLWXDWLRQDO�DQG�SODQQHG�
OHDUQLQJ��YDOXLQJ��V\VWHPL]LQJ�RI�NQRZOHGJH�DQG�LQIRUPDWLRQ��UHVWUXFWXULQJ�DQG�FRPELQLQJ�NQRZOHGJH��HODERUDWLRQ�DQG�
UHIOH[LYLW\��

,Q�WKLV�SDSHU�ZH�IRFXVHG�RQ�KHXULVWLF�GLGDFWLF�VWUDWHJLHV�RI�DQWLFLSDWLRQ�DQG�IRUHFDVWLQJ��KHXULVWLF�VSHHFK��KHXULVWLF�
UHVHDUFK�DQG�PRQLWRULQJ��WKURXJK�ZKLFK�FKLOGUHQ�DUH�LQWURGXFHG�LQWR�WKH�UHVHDUFK�SURFHVV�RI�OHDUQLQJ�ZKLOH�SDUWLFLSDW�
LQJ�LQ�DOO�SKDVHV�±�IURP�WKH�VHOHFWLRQ�RI�UHVHDUFK�TXHVWLRQV�DQG�WKH�IRUPDWLRQ�RI�K\SRWKHVLV��WR�H[SHULPHQWLQJ��UHVXOWV�
DQDO\VLV�DQG�UHYLVLRQ�RI�WKH�LQLWLDO�LGHDV�DQG�K\SRWKHVLV��,Q�WKLV�ZD\��DW�WKH�HDUOLHVW�DJH�RI�LQVWLWXWLRQDOL]HG�HGXFDWLRQ��
FKLOGUHQ�DUH�LQWURGXFHG�WR�HPDQFLSDWRU\�OHDUQLQJ��ZKLFK�LV�RQH�RI�WKH�SUHGLFWRUV�RI�OLIHORQJ�OHDUQLQJ�DQG�FULWLFDO�WKLQNLQJ��

.H\ZRUGV��LQWHOOHFWXDO�DXWRQRP\��HPDQFLSDWRU\�OHDUQLQJ��KHXULVWLF�GLGDFWLF�VWUDWHJLHV��HGXFDWLRQDO�ZRUN��SULPDU\�
VFKRRO�WHDFKLQJ�

�

892'1$� 5$Z0$75$1-$�� 6$025(*8/$&,-$�
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.ULWLNH�XSXüHQH�VDYUHPHQRM�ãNROL��L]PHÿX�RVWDORJ��RG�
QRVH�VH�QD�WR�GD�YHüLQD�XþHQLND�QHPD�GRYROMQR�]QDQMD�
R�VWUDWHJLMDPD�XþHQMD��D�XþHQMH�QDSDPHW�L�NRPSHWLFLMD�
]D�ãWR�EROMLP�RFHQDPD�UH]XOWLUDMX�QHUD]XPHYDQMHP�PD�
WHULMH� L� UHSURGXNFLMRP� JUDGLYD�� 1HGRYROMQR� SUHWKRGQR�
]QDQMH�QHSRYROMQR�XWLþH�QD�VSRVREQRVW�UHJXOLVDQMD�NRJ�
QLWLYQLK�SURFHVD��NDR�L�QD�SURQDODåHQMH�RGJRYDUDMXüLK�HI�
LNDVQLK�VWUDWHJLMD�XþHQMD��3RUHG�WRJD��XþHQLFL�NRML�QHSR�
YROMQR�SURFHQMXMX�VRSVWYHQH�VSRVREQRVWL�]D�XþHQMH�NRU�
LVWH� PDQMH� HILNDVQH� VWUDWHJLMH� XþHQMD� QH� VDPR� ]ERJ�

VODELMLK�LQWHOHNWXDOQLK�SRWHQFLMDOD��NRML�PRJX�ELWL�REMHN�
WLYQL��YHü�L�]ERJ�QHVLJXUQRVWL�X�VHEH��.DR�SRVOHGLFD��NRG�
RYLK�XþHQLND�VH�MDYOMD�RVODQMDQMH�QD�QLåH�NRJQLWLYQH�SUR�
FHVH�� ãWR� XNOMXþXMH� PHPRULMX�� SUHSR]QDYDQMH� L� VOLþQR��
6DPRUHDOL]DFLMD� L� VDPRRVWYDUHQMH� SUHGVWDYOMDMX� QDMYLãL�
YLG�DXWRQRPLMH�XþHQLND��ãWR��XMHGQR��SUHGVWDYOMD�L�QDMWHåL�
]DGDWDN� QDVWDYQLND�� 3RGVWDüL� XþHQLNH� GD� VRSVWYHQRP�
DNWLYQRãüX�L�VSRVREQRVWLPD�UHDOL]XMX�VYRMH�SRVWDYOMHQMH�
FLOMHYH� L� ]DGDWNH�� LQWHJULãX�PRWLYH� L�RVWYDUH� åHOMH� L� SR�
WUHEH�þLQL�QDVWDYQLND�NRQWHPSODWLYQLP��D�QMHJRY�UDG�VD�
XþHQLFLPD�HIHNWLYQLP��1LNROLü����������
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8þHQLFL��NDNR�EL�SRVWHSHQR�SRVWDMDOL�QH]DYLVQL�RG�QDV�
WDYQLND�NDR�VXEMHNWD�VSROMDãQMH� UHJXODFLMH� L�HOHPHQDWD�
HNVWULQ]LþQH�PRWLYDFLMH��GREUD�RFHQȈ��QDVWDYQLNRYD�SRK�
YDOD���WUHED�GD�EXGX�DQJDåRYDQL�X�VDPRUHJXODWLYQLP�DN�
WLYQRVWLPD� NDR� ãWR� VX�� SRVWDYOMDQMH� FLOMD�� SODQLUDQMH�
VWUDWHJLMD� XþHQMD�� GRODåHQMH� GR� L]YRUD� LQIRUPDFLMD�
SUDüHQMH� SURFHVD� QDSUHGRYDQMD�� VDPRSURSLWLYDQMH�
WRNRP�XþHQMD��SURYHUDYDQMH�UHãHQMD�]DGDWDND���

6DPRUHJXOLVDQR� XþHQMH� SRGUD]XPHYD� VSRVREQRVW�
UD]YLMDQMD� ]QDQMD�� YHãWLQD� L� VWDYRYD� NRML�SRGUDåDYDMX� L�
SRVSHãXMX�EXGXüH�XþHQMH��SD�DSVWUDKRYDQR�L]�RULJLQDO�
QRJ�NRQWHNVWD�XþHQMD��RQR�PRåH�ELWL�SUHQHVHQR�X�GUXJH�
VLWXDFLMH� XþHQMD�� 6DPRUHJXOLVDQL� XþHQLFL� QLVX� SDVLYQL�
UHFLSLMHQWL�LQIRUPDFLMD��YHü�DNWLYQR�GRSULQRVH�SRVWL]DQMX�
SRVWDYOMHQLK�FLOMHYD�XþHQMD��JGH�]DSRþLQMX��PHQMDMX�L�RG�
UåDYDMX� DNWLYQRVWL� XVPHUHQH� ND� RGUHÿHQRP� FLOMX��
NRQWUROLãXüL�QD�WDM�QDþLQ�L�VDPR�QMHJRYR�SRVWLJQXüH��0H�
WDNRJQLWLYQH� VWUDWHJLMH� VX� RYGH� NOMXþQL� IDNWRU� �6RULü��
�������

9RGHüL� NRJQLWLYQL� SVLKROR]L� L]� GRPHQD� SURXþDYDQMD�
SURFHVD� XþHQMD� L� QDVWDYH� QDMþHãüH� L]GYDMDMX� WUL� JUXSH�
PHWDNRJQLWLYQLK� VWUDWHJLMD� NRMH� VH� XSRWUHEOMDYDMX�X� WUL�
ID]H� VDPRUHJXOLVDQRJ� XþHQMD� �ID]D� SODQLUDQMD�� ID]D�
PRQLWRULQJD�L�ID]D�UHIOHNVLMH���3URFHQH�R�HILNDVQRVWL�RG�
UHÿHQLK� VWUDWHJLMD� UHãDYDQMD� SUREOHPD� L� QMLKRYD� XSR
WUHED�X�DGHNYDWQLP�VLWXDFLMDPD�þLQL�VXãWLQX�PHWDNRJQL�
WLYQLK�VWUDWHJLMD�UHãDYDQMD�SUREOHPD��7DNR��QHNH�VWUDWH�
JLMH�VX�HILNDVQH�X�MHGQRP�NRQWHNVWX��DOL�VX�]DWR�VDVYLP�
QHHILNDVQH� X� QHNRP� GUXJRP� NRQWHNVWX� ±� QD� SULPHU��
VWUDWHJLMH� PHPRULVDQMD� SRQDYOMDQMHP� PRJX� GD� EXGX�
NRULVQH�NDGD�VH�XþL�SHVPD�QDSDPHW��GRN�üH�X�GUXJLP�
VOXþDMHYLPD� RYD� SRYUãLQVND� VWUDWHJLMD� GRYHVWL� GR�
QHXVSHãQRJ�XRþDYDQMD�RGQRVD�L]PHÿX�UD]OLþLWLK�GHORYD�
LQIRUPDFLMD� NRMX� WUHED� ]DSDPWLWL�� 8NUDWNR�� QH� SRVWRMH�
EROMH�LOL� ORãLMH� VWUDWHJLMH�XþHQMD��YHü�NOMXþQX�XORJX� LJUD�
RGDELU�RGJRYDUDMXüLK�VWUDWHJLMD�X�VPLVOX�VSRVREQRVWL�GD�
MH� XþHQLN� DQJDåXMH� X� UD]OLþLWLP� DNWLYQRVWLPD� XþHQMD
]DYLVQR� RG� ]DKWHYD� ]DGDWND� L� NRQWHNVWD� �6FKXQN� L� 3D�
MDUHV���������

+(85,67,ý.,� 25,-(17,6$1� 9$63,712�
2%5$Z291,�5$'�

+HXULVWLþNL� RULMHQWLVDQL� YDVSLWQR�REUD]RYQL� UDG� L� QDV�
WDYD� LPDMX� GUXJDþLML� SRJOHG� QD� VXãWLQX� REUD]RYDQMD� ±�
REUD]RYDQMH� MH�XVPHUHQR�ND�DILQLWHWLPD� L� DVSLUDFLMDPD�
XþHQLND��D�SDåQMD�QDVWDYQLND�RNUHQXWD�MH�ND�GHODWQRVWL�
VDPRJ�XþHQLND��NDR� L�QMHJRYLK�XQXWUDãQMLK�SRWHQFLMDOD��
1DVWDYQLNRYD� XORJD� MH� QHL]RVWDYQD�� DOL� ]D� UD]OLNX� RG�
WUDGLFLRQDOQH� QDVWDYH�� JGH� MH� HNV� NDWHGUD� SRXþDYDQMH�
GRPLQDQWQL� REOLN�� X� KHXULVWLþNRM� QDVWDYL� QDVWDYQLNRYR�
YRÿHQMH� LPD� NDUDNWHU� PLVDRQRJ� YRÿHQMD�� V� FLOȯHP� GD�
XþHQLNH� GRYHGH� GR� SRWSXQRJ� VKYDWDQMD� REXKYDüHQLK�
VDGUåDMD�� 2YR�� VYDNDNR�� QH� ]QDþL� GD� QDVWDYQLN�
QHSUHVWDQR� SRPDåH� XþHQLFLPD� X� VPLVOX� QDVOXüLYDQMD�
WDþQLK�UHãHQMD��YHü�VKYDWDQMH�VDGUåDMD�SRGUD]XPHYD�GD�
XþHQLFL� VWHNQX� WDþDQ� L� MDVDQ� PLVDRQL� XYLG� X� VWUXNWXUX�
VDGUåDMD�� RGQRVQR� GD� LP� EXGX� MDVQH� UD]QRYUVQH�
IXQNFLRQDOQH� YH]H� L� RGQRVL� ±� QSU�� L]PHÿX� X]URND� L�
SRVOHGLFD��GHOD� L�FHOLQH��VDGUåDMD� L� IRUPH��NRQNUHWQRJ� L�
DSVWUDNWQRJ�� SURãORVWL� L� VDGDãQMRVWL�� REHOHåMD� L� SRMPD��
PDNURVWUXNWXUH� L�PLNURVWUXNWXUH� L� VOLþQR��3ROMDN��������
VWU��������3ROMDN��������QDJODãDYD�GD�XþHQLFL�X�KHXULV�
WLþNL�RULMHQWLVDQRM�QDVWDYL�LPDMX�SULOLNX�GD�VH�L]UDåDYDMX�
R� VKYDüHQRP� VDGUåDMX�� SD� WDNR� ]QDQMH� GRELMD� QD�
NYDOLWHWX� RSHUDWLYQRVWL�� DSOLNDWLYQRVWL�� IXQNFLRQDOQRVWL��
SULPHQMLYRVWL��ãWR�GDOȯH�]QDþL�GD�MH�NRULVQR�XSRWUHEOȯLYR��

.RUDN�SR�NRUDN��QDVWDYQLN�VPLãOȯHQR�NUR]�SLWDQMD�L�]D�
GDWNH� XVPHUDYD� XþHQLNH� QD� SRVPDWUDQMH� �SULNXSOȯDQMH�
UHOHYDQWQLK� þLQMHQLFD�� JUDÿH�� LQGLNDWRUD��� QD� PLVDRQX�
HODERUDFLMX� SULNXOȯHQLK� þLQMHQLFD� �VWYDUDQMH� JHQHUDOL]D�
FLMD���HPSLULMVNX� L�PLVDRQX�YHULILNDFLMX�]QDQMD��SURYHUD�
LVWLQLWRVWL� PLãOȯHQMD� L� ]QDQMD�� X� åLYRWQLP� VLWXDFLMPD�
�-HODYLü��������� ,VWUDåXMXüL� L�RWNULYDMXüL��XþHQLFL�GROD]H�
GR�LVWLQH�NRMD�MH�X�L]YRULPD�LVWUDåLYDQMD��=DWR�QDVWDYQLN�
X�RYDNYRM�QDVWDYL�QHPD�PRQRSRO�QDG�LVWLQRP��ãWR�GDOȯH�
XND]XMH�GD�RQD�QLMH�VDPR�SXNR�XVYDMDQMH�]QDQMD��8�KHX�
ULVWLþNRM�QDVWDYL� UDG�QH�PRåH�GD�VH�VYRGL�QD�QDVWDYQL�
NRYD�SLWDQMD� L�RGJRYRUH�XþHQLND�SR�VWURJR�XWYUÿHQRP
UHGRVOHGX�� MHU�RQD�XNOȯXþXMH�L�SLWDQMD�XþHQLND��3UHPGD�
VH�RG�XþHQLND�QH�WUDåL�QDXþHQL�RGJRYRU��XþHQLN��WUDåHüL�
RGJRYRU� QD� SLWDQMH� QDVWDYQLND�� PRåH� GD� QDLÿH� QD�
WHãNRüH�NRMH�RQGD�IRUPXOLãH�X�REOLNX�SLWDQMD�XSXüHQLK�
QDVWDYQLNX�� GUXJLP� XþHQLFLPD� LOL� VHEL� VDPRP�� 1D� WDM
QDþLQ�XþHQLN�SRNXãDYD�GD�VPDQML�VD]QDMQR�
UDVWRMDQMH
��
0HÿXWLP��RYDNYD�DUWLNXODFLMD�QH�]QDþL�GD�þDVRYL�WUHED�GD�
EXGX� QHSULSUHPOȯHQL�� âWDYLãH�� XNROLNR�QLMH� VYUVLVKRGQR�
RVPLãOȯHQD� L� SULSUHPOȯHQD�� UDVWXüL� WRN� KHXULVWLþNH�
QDVWDYH� SUHWL� GD� SRVWDQH� HQWURSLþDQ�� WM�� QHGRYROȯQ
DUWLNXOLVDQ��-HODYLü���������

8�KHXULVWLþNRM�QDVWDYL�XORJD�QDVWDYQLND�MH�L�PHQWRUVND��
1LNROLüHYD� LVWLþH� GD� VH� PHQWRUVWYR� GDQDV� QDMþHãüH�
VKYDWD�NDR�PHWRG�UXNRYRÿHQMD��3RUHG�WRJD��PHQWRUVWYR�
X� UDGX� VD� XþHQLFLPD� PRåH� GD� VH� RNDUDNWHULãH� L� NDR�
VSHFLILþQL��VORåHQL�L�QDMGHOLNDWQLML�PHWRG�UXNRYRÿHQMD��þLML�
MH� RVQRYQL� ]DGDWDN� RWNULYDQMH�� SRGVWLFDQMH��
XVPHUDYDQMH��L�GDOȯL�UD]YRM�L�XVDYUãDYDQMH�VSRVREQRVWL�]D�
LVWUDåLYDþNL�UDG��NUHDWLYDQ�UDG�L�VWYDUDODãWYR��.DNR�VH�UDGL�
R�PHWRGL�NRMD�SRGVWLþH�L�RPRJXüDYD�VORERGQX�LQLFLMDWLYX��
]DGDWDN�PHQWRUD�MH�GD�XþHQLNH�VWDYL�X�VLWXDFLMX�GD�PLVOH��
VXGH�� ]DNOȯXþXMX� L� LVWUDåXMX�� 8]� PHQWRUVNR� YRÿHQMH�
XþHQMH� VH� ]DVQLYD� QD� SUREOHPVNLP� PHWRGDPD� L�
]DGDFLPD�� JGH� MH� SRVHEQR� QDJODãHQR� VDPRVWDOQR�
XþHQMH�� EH]� VSROȯDãQMH� SULQXGH�� L� X]� YLVRNX� LQWULQ]LþQX�
PRWLYDFLMX�� 1DVWDYQLN� MH� LQVWUXNWRU�� VDYHWQLN�� HNVSHUW��
SULMDWHOȯ��'D�EL�WDNDY�PHWRG�XþHQMD�SRVWDR�RGUHÿXMXüH�
VYRMVWYR� QDVWDYH�� PHQWRU� LPD� RGOXþXMXüX� XORJX��
PHQWRUVNL�UDG�MH�XVPHUHQ�QD�XVYDMDQMH�IXQGDPHQWDOQLK�
]QDQMD� L� UD]YRM� PHQWDOQLK� VSRVREQRVWL� L� SROLSURILOQRJ�
PLãOȯHQMD��1LNROLü��������VWU��������

+XWRUVNRM� �ǽțȚȖȘșȒȖȑ��� MHGDQ� RG� YRGHüLK� UXVNLK�
GLGDNWLþDUD� L]� GRPHQD� KHXULVWLþNH� QDVWDYH�� QD
LVWLþH� GD� MH� RYD� QDVWDYD� XVPHUHQD� SUHPD� OLþQLP�
RVREHQRVWLPD� XþHQLND�� 8VPHUHQD� SUHPD� SHUVRQDOQLP�
NDUDNWHULVWLNDPD��RYD�QDVWDYD�L�QMHQL�VSHFLILþQL�VDGUåDML�
UD]OLNXMX� VH� RG� WUDGLFLRQDOQLK� VDGUåDMD� REUD]RYDQMD��
+HXULVWLþNL� SULVWXS� XþHQMX�� QD� SULPHU�� QH� SUHGYLÿD� GD�
SODQLUDQL�VDGUåDM�REUD]RYDQMD�RG�SRþHWND�EXGH�]DGDW�X�
SXQRP� RELPX�� MHU� SUHWSRVWDYOȯD� GD� VYDNL� XþHQLN�
NRQVWUXLãH� L� VWYDUD� VRSVWYHQL� VDGUåDM� REUD]RYDQMD�
�ǽțȚȖȘșȒȖȑ���������

5HDODQ�VDGUåDM�KHXULVWLþNRJ�REUD]RYDQMD�SRVWRML�VDPR�
X� SURFHVX� QDVWDYH� NDR� QMHJRY� QHSUHNLGQR� JHQHULVDQL�
UH]XOWDW�� 1D� WDM� QDþLQ� VH� SRWSXQR� PHQMD� WUDGLFLRQDOQL�
VPLVDR� REUD]RYDQMD�� 2EUD]RYDQMH� �L� QMHJRY� VDGUåDM��
SRVWDMH� DWULEXW� XþHQLND� L� QMHJRY� OLþQL� NYDOLWHW�� 7DNYR�
REUD]RYDQMH� MH� QHPRJXüH� 
GDWL
�� RQR� VH� QDGRJUDÿXMH�
GUXJLP� VDGUåDMLPD� VDPR� X� WRNX� SURFHVD� REUD]RYQH�
GHODWQRVWL�XþHQLND�NDR�UH]XOWDW�QMHJRYRJ�UDGD��6DGUåDM�
QDVWDYQRJ� SUHGPHWD� QH� SUHGDMH� QDVWDYQLN� XþHQLNX� X�
JRWRYRP�� DOJRULWDPVNRP� REOLNX�� YHü� VH� RQ� IRUPLUD� X�
WRNX� L]XþDYDQMD� REUD]RYQLK� REMHNDWD�� NROHNWLYQH�
NRPXQLNDFLMH�� XSRUHÿLYDQMD� GRELMHQLK� UH]XOWDWD� VD�
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NXOWXUQR�LVWRULMVNLP�DQDOR]LPD� L�VO�� �ǽțȚȖȘșȒȖȑ���������
6YDNL�XþHQLN�X�RGQRVX�QD�L]XþDYDQX�WHPX�PRåH�G
WUDQVSDUHQWQR�LOL�QHWUDQVSDUHQWQR�R]QDþHQL�FLOȯ��]DGDWDN�
QDVWDYQLND� MH�GD�SRPRJQH�XþHQLNX�GD�RWNULMH�� VKYDWL� L�
SRVWLJQH� VRSVWYHQR� NXOWXUQR� RULMHQWLVDQR� RYDSORüHQMH��
7DNR�VH�VPLVDR�KHXULVWLþNH�QDVWDYH�VDVWRML�X�IRUPLUDQMX�
OLþQRJ�REUD]RYQRJ�VDGUåDMD�XþHQLND��GHILQLVDQMX�FLOȯHYD�L�
YUHGQRVWL� NRMH� NRUHOLUDMX� VD� L]XþDYDQLP� REODVWLPD� L�
GHODWQRãüX�� 'DNOH�� VDGUåDML� X� KHXULVWLþNRM� QDVWDYL�
SRGORåQL� VX� PRGHOLUDQMX� RG� VWUDQH� XþHQLND�� WH�
SULODJRÿDYDQMX� YODVWLWLP� LQWHUHVRYDQMLPD�� 0RGHOLUDQMH�
SUHGVWDYOȯD�PHWRG� LVWUDåLYDQMD�UD]OLþLWLK� VLVWHPD�SXWHP�
NRQVWUXLVDQMD� PRGHOD� WLK� VLVWHPD�� SRWSRPRJQXWR�
RGUåDYDQMHP� �þXYDQMHP�� QHNLK� RVQRYQLK� SRVHEQRVWL�
SUHGPHWD� LVWUDåLYDQMD� L� L]XþDYDQMD� IXQNFLRQLVDQMD�
PRGHOD� VD� SUHQRVRP� GRELMHQLK� þLQMHQLFD� QD� SUHGPHW�
LVSLWLYDQMD��.YDãþHY���������

9DåQR� MH� ]QDWL� GD� VH� X� KHXULVWLþNRM� QDVWDYL� QH�
RGEDFXMX�IXQNFLMH�XVYDMDQMD�VSROȯDãQMH�]DGDWRJ�VDGUåDMD�
REUD]RYDQMD�� YHü� RYL� VDGUåDML� RPRJXüXMX� VWYDUDQMH�
VRSVWYHQRJ� VDGUåDMD�� *ODYQX� QDPHQX� VSROȯDãQMHJ�
VDGUåDMD� REUD]RYDQMD� X� KHXULVWLþNRM� QDVWDYL� þLQL�
VWYDUDQMH�REUD]RYQH�VUHGLQH�NDR�NDWDOL]DWRUD�QDVWDYQRJ�
SURFHVD� NRML� MH� VSRVREDQ� GD� L]D]RYH� OLþQR� REUD]RYQR�
NUHWDQMH� XþHQLND� L� SRUDVW� VRSVWYHQRJ� VDGUåDMD�
REUD]RYDQMD�� 6WHSHQ� ÄKHXULVWLþQRVWL´� SUHGPHWQRJ�
VDGUåDMD�REUD]RYDQMD�PRåH�GD�EXGH�UD]OLþLW� L�RGUHÿXMH�
VH�QDþLQLPD�SUHGVWDYOȯDQMD�PDWHULMDOD�NRML� VH�NRULVWH�X�
QDVWDYQLP� SURJUDPLPD� L� XGåEHQLFLPD�� LQWHUDNWLYQRãüX�
NRMD�LP�MH�VYRMVWYHQD��VWHSHQRP�RWYRUHQRVWL�SUHGORåHQLK�
]DGDWDND� L� YHåEL�� X]LPDQMHP� X� RE]LU� UHJLRQDOQLK� L�
LQGLYLGXDOQLK� XVORYD� QDVWDYH�� .DR� UH]XOWDW� X]DMDPQRJ�
GHORYDQMD� VD� REUD]RYQRP� VUHGLQRP�� XþHQLN� VWLþH�
LVNXVWYR� NRMH� UHIOHNVLYQR� WUDQVIRUPLãH� X� ]QDQMH�� 2YD�
]QDQMD�VH�UD]OLNXMX�RG�SUYRELWQH�LQIRUPDFLRQH�VUHGLQH�X�
NRMRM�VH�REDYOȯDOD�GHODWQRVW��=QDQMD�VX�RYGH�SRYH]DQD�
VD� LQIRUPDFLMRP�� DOL� MRM� QLVX� MHGQDND�� 2VQRYQH� RGOLNH�
ÄSURL]YRGD�]QDQMD´�þLQL�VLQHUJLMD�QDþLQD�SRPRüX�NRMLK�MH�
XþHQLN� GR� QMLK� GRãDR�� VKYDWDQMH� VPLVOD� SURXþDYDQLK�
VDGUåDMD��LQGLYLGXDOQD�REUD]RYQD�SXWDQMD�� L�LQGLYLGXDOQL�
LQIRUPDFLRQL� L� VD]QDMQL� SRUDVW�� 2SãWH� ]QDQMH�� NRMH� MH�
SURãOR� NUR]� ID]X� UHIOHNVLMH�� XNOȯXþXMH� QD� WDM� QDþLQ�
FHORNXSQRVW�VOHGHüLK�NRPSRQHQWL��
• ]QDP� ãWD� �LQIRUPDFLMD� R� VDGUåDMX� VYRMLK� ]QDQMD� L�

QH]QDQMD���
• ]QDP� NDNR� �LQIRUPDFLMD� R� XVYRMHQLP� SRVWXSFLPD�

NRML� VH� RGQRVH� QD� QDþLQH� QDVWDMDQMD�� UD]YRMD� L�
WUDQVIRUPDFLMH�]QDQMD���

• ]QDP� ]DãWR� �VKYDWDQMH� VPLVOD� LQIRUPDFLMH� L� GH�
ODWQRVWL�L]�QMHQRJ�VWLFDQMD��L�

• MD� ]QDP� �VDPRRSUHGHOȯHQMH� X� RGQRVX� QD� GDWR�
]QDQMH� L� RGJRYDUDMXüH� LQIRUPDFLMH�� �ǽțȚȖȘșȒȖȑ��
�������������

2EUD]RYQH�SURFHVH��QMLKRYX�RELPQRVW�� LQWHQ]LYQRVW� L
SURGXNWLYQRVW�RGUHÿXMX�WUL�XVORYD�����SRþHWQL�SHUVRQDOQL�
SRWHQFLMDO� NRML� MH� GUXJDþLML� ]D� VYDNRJ� XþHQLND�� ���
VSHFLILþQRVW� VSROȯDãQMH� REUD]RYQH� VUHGLQH�� ��� VLWXDFLMH�
X]DMDPQRJ� GHORYDQMD� þRYHND� VD� VUHGLQRP� L� VDPLP�
VRERP��UHIOHNVLMD��VDPRVSR]QDMD���8�YH]L�VD�WLP��VXãWLQD�
KHXULVWLþNH�QDVWDYH�PRåH�GD�VH�L]ORåL�X�QHNROLNR�NDUDN�
WHULVWLND�� ��� QDVWDYQLN� VH� RVODQMD� QD� LQWHUHVRYDQMH�
XþHQLND� ]D� XþHQMH� RWNULYDQMHP� L� VOLþQH� DNWLYQRVWL� X�
XþHQMX�����VWYDUD�VH�NOLPD�NRMD�SRGUåDYD�LQWHUHVRYDQMD�
XþHQLND�L�PRWLYLãH�LK�]D�UDG��ãWR�MH�PRJXüH�RVWYDUOȯLYR�
XNROLNR� VX� XþHQLFLPD� QD� UDVSRODJDQMX� UD]OLþLWL� L]YRUL�

VD]QDQMD�� DNR� LP� MH� RPRJXüHQR� LVWUDåLYDQMH� L� SUHG�
VWDYOȯDQMH�UH]XOWDWD�� UHãDYDQMH�SUREOHPD�NRML�SURL]LOD]H�
MHGQL� L]�GUXJLK��RPRJXüHQR�MH�SRVWDYOȯDQMH�NULWLþNLK�SL�
WDQMD� L� VO��� ��� RUJDQL]DFLRQL� REOLFL� UDGD� X� QDVWDYL� VX�
IOHNVLELOQL�� RGQRVQR� QHSUHVWDQR� VH� SUDWL� WHPSR� UDGD
XþHQLND�����QDVWDYQLN�NRQWLQXLUDQR�SUDWL�UD]YRM�XþHQLND��
NYDOLWHW� XþHQLNRYRJ� UDGD� ]DYLVL� RG� QMHJRYLK� UD]YRMQLK�
VSRVREQRVWL��D�QH�RG�SURVHND�RGHOȯHQMD��3LMDQRYLü��������
VWU���������

+(85,67,ý.(�','$.7,ý.(�,16758.&,-(�
+HXULVWLNH��ãWR� MH�X� OLWHUDWXUL�VD�HQJOHVNRJ�JRYRUQRJ�

SRGUXþMD� þHVW� QD]LY� ]D� KHXULVWLþNH� VWUDWHJLMH� L� WHKQLNH�
XþHQMD� L� SRXþDYDQMD��PRJXüH� MH��XNUDWNR��VDåHWL� L� NDR�
VWUDWHJLMH�NRMH�QXåQR�QH�JDUDQWXMX�UHãHQMH��DOL�SRPDåX�
XþHQLFLPD� GD� VWYRUH� WHPHOȯH� ]D� GDOȯH� UHãDYDQMH� ]DG
WDND�� 2YH� VPHUQLFH� RPRJXüDYDMX� NODVLILNRYDQMH��
XYLÿDQMH� RGQRVD�� REDYOȯDQMH� RSHUDFLMD� QD� VDGUåDMX�� D�
WLPH� EUåH� L� RUJDQL]RYDQLMH� UHãDYDQMH� ]DGDWDND� L� SURE�
OHPD��)LHOG��6DUYHU�L�6KDZ���������+HXULVWLFL�VDGUåH�NDW�
HJRULMH�L�SRWNDWHJRULMH�X�QDMPDQMH�GYD�QLYRD�DSVWUDNFLMH��
8þHQLFL�LK�NRULVWH�NDR�SULYUHPHQR�SDUFLMDOQH�ãHPH��þLMLP�
SRSXQMDYDQMHP�SRVWHSHQR�UD]YLMDMX�VYRMH�OLþQH�ãHPH�]D�
DQDOL]X��âHPDWVNL�RUJDQL]RYDQL�KHXULVWLFL�VLQWHWLãX�SUDN�
WLþQH� SRVWXSNH� NRULãüHQH� LQWHUGLVFLSOLQDUQR�� ãWR� LP
SRPDåH� X� UHãDYDQMX� SUREOHPD�X� UD]OLþLWLP� VLWXDFLMDPD�
�-RQDVVHQ���������+HXULVWLþNH�NDWHJRULMH�VX��X�]DYLVQRVWL�
RG� VLWXDFLMH� L� SULURGH�]DGDWDND�� SRGORåQH� SURPHQDPD��
8YRG�X�DQDOL]X�QHNRJ�SUREOHPD�LOL�]DGDWND�QDMSUH�VH�RVW�
YDUXMH�NUR]�XGåEHQLNH��SUHGDYDQMD� LOL� GLVNXVLMX��1DMSUH�
QDVWDYQLN�REUDÿXMH� MHGDQ�GHR�VDGUåDMD�� D�QDNRQ� WRJD
XþHQLFL�UDGH�QD�DQDORJQLP�VDGUåDMLPD��.RULãüHQMHP�KHX�
ULVWLND� SULOLNRP� UDGD� QD� ]DGDFLPD�� SUHPD� QHNLP� GLG�
DNWLþDULPD��SRGVWLþH�VH�IRUPLUDQMH�ãHPD�L�GUXJLK�NRJQL�
WLYQLK�DODWD�NRML�VOXåH�NDR�SRGXSLUDþL�LOL�VNHOH��HQJO��VFDI�
IROGLQJ���.RULVWHüL�NRJQLWLYQH�DODWH�L�VNHOH�±�SRGXSLUDQMH��
XþHQLFL�YHåEDMX�GD�SODQLUDMX�UDG�QD�VDGUåDMLPD��L]GYDMDMX�
NOȯXþQH�UHþL��SRGYODþH�L�L]GYDMDMX�ELWQR�RG�PDQMH�ELWQRJ��
XþH� VDPRUHJXOLVDQR�� XSRUHÿXMX� L� HYDOXLUDMX� UH]XOWDWH�
�-RQDVVHQ��������1HOVRQ�6PLWK����������

9LPVDW� �:LPVDWW�� ������ LVWLþH� GD� SULOLNRP�
LVWUDåLYDþNRJ�XþHQMD��KHXULVWLFL� LPDMX�DUELWULUDMXüX��RG�
QRVQR�VWUDWHãNX�XORJX�X�SURVXÿLYDQMX�����SURVXÿLYDQMH�
R�SULKYDWOȯLYRVWL�RVQRYQLK�SUHWSRVWDYNL�����LQWHUSUHWDFLMD��
QSU��VSURYHGHQRJ�HNVSHULPHQWD��X�QDXþQLP� LVWUDåLYDQ�
MLPD���RGQRVQR�RJOHGD�NRML�L]YRGH�XþHQLFL��L�SURPLãOȯDQMH�
R�QMLKRYRP�XWLFDMX�QD�WHRULMX��KLSRWH]X�L�SRPRüQH�KLSR�
WH]H�����UD]YLMDQMH�QRYLK�SDUDGLJPL��WHRULMD��KLSRWH]D��L�
���XNUãWDQMH�UD]OLþLWLK�SULVWXSD�UDVXÿLYDQMD��2YH�VWUDWH�
JLMH� X� SURVXÿLYDQMX� NRUHVSRQGLUDMX� VD� WUL� DNWLYQRVWL� ±�
NRQFHSWXDOL]DFLMRP�� SRVPDWUDQMHP� L� HNVSHULPHQWDOQLP�
GL]DMQRP��L�L]UDGRP�PRGHOD�L�WHRULMRP�NRQVWUXNFLMD��5RE�
LQVRQ� L� 9DMVEHUJ� �5RELQVRQ�� ������ :HLVEHUJ�� �������
VOLþQR� 9LPVDWX�� L]GYDMDMX� SULEOLåQR� LVWH� KXULVWLNH� NDR�
SUHVNULSFLMH�R�WRPH�ãWD�EL�SULOLNRP�IRUPXOLVDQMD�KLSRWH]D�
WUHEDOR�GD�VH�X]PH�X�RE]LU��ãWD�WUHED�GD�VH�NRQWUROLãH�
WRNRP� HNVSHULPHQWLVDQMD�� NDNR� GD� VH� SRMHGQRVWDYL� L�
HYHQWXDOQR�� SURQDÿH� HILNDVQLML� QDþLQ� UHãDYDQMD� SURE�
OHPD�� 2YH� KHXULVWLNH�� NDR� VWUDWHJLMH� NRJQLWLYQRJ�
IXQNFLRQLVDQMD��LVWL�DXWRUL�SRYH]XMX�VD�PHWDKHXULVWLFLPD��
8ORJD� PHWDKHXULVWLND� MH� GD� SRPRJQX� X� RGDELUX�
RGJRYDUDMXüLK� KHXULVWLND� ]D� SRVWDYOȯDQMH� KLSRWH]D��
GHNRPSR]LFLMX� SUREOHPD�� RUJDQL]DFLMX� SRWUHEQRJ�
YUHPHQD�� ]DPHQX� VWUDWHJLMD� QHNLP� HILNDVQLMLP��
QDGJOHGDQMH�XþHQMD��)XQNFLMD�PHWDKHXULVWLND�MH��GDNOH��
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GD�NRQWUROLãH�L�UHJXOLãH�XþHQMH��ãWR�XSXüXMH�QD�QMLKRYX�
PHWDNRJQLWLYQX�NRQRWDFLMX��

+HXULVWLFL�X�UDGX�VD�XþHQLFLPD�XJODYQRP�SUHGVWDYOȯDMX�
QHNRPSOHWLUDQH� �QHSRWSXQH�� ãHPH�NRMH� XþHQLFL� QDNRQ�
HODERUDFLMH�VDGUåDMD��]DGDWDND��SRSXQMDYDMX��UHãDYDMX��
SRYH]XMX��GRSXQMXMX�L�VO����1DMþHãüH�VH�NRULVWH�JHQHUDOQL�
�RSãWL��L�DQDOLWLþNL�KHXULVWLFL��JHQHUDOQL�KHXULVWLFL�SRPDåX�
XþHQLFLPD� GD� SLãX�� NUHLUDMX� L� GRSXQMXMX� VDGUåDMH� QD�
NRMLPD� UDGH�� GRN� DQDOLWLþNL� SRPDåX� X� DQDOL]LUDQMX��
SURJQR]LUDQMX� X� DQWLFLSDFLML� NRULãüHQMD� QHNLK� GUXJLK�
VWUDWHJLMD�� NDNR� EL� VH� ODNãH� L� EUåH� UHãLOL� ]DGDFL�
�6FKRHQIHOG����������

8� KHXULVWLþNRP� PRGHOX� QDVWDYH� VH�� SRUHG�
WUDGLFLRQDOQLK� PHWRGD� �GLMDORãND� PHWRGD�� PHWRGD�
SUDNWLþQLK� L� ODERUDWRULMVNLK� UDGRYD�� PHWRGD� UDGD� QD�
WHNVWX�� PHWRGD� XVPHQRJ� L]ODJDQMD�� PHWRGD�
REUD]ODJDQMD��GLMDORãND�PHWRGD�L�GU���NRULVWH�L�QDVWDYQH�
PHWRGH�SUHYDVKRGQR�XPHUHQH�QD�XþHQLþNR�RWNULYDQMH��
LVWUDåLYDQMH�L�UD]XPHYDQMH�REMHNDWD�VD]QDQMD�L�UD]YLMDQMH�
NUHDWLYQLK� L� RUJDQL]DFLRQLK� VSRVREQRVWL� OLþQRVWL�� 2YH�
PHWRGH� SUHGVWDYOȯDMX� NYDOLWDWLYQL� LVNRUDN� X� VKYDWDQMX�
XþHQMD�L�SRXþDYDQMD��D�ELW�XþHQMD�QDOD]L�VH�X�WUDåHQMX�L�
RWNULYDQMX�VXãWLQH�SRMDYD��SURFHVD�L�SUHGPHWD�UHDOQRVWL��
7HåLãWH� MH� QD� OLþQLP� LVNXVWYLPD� XþHQLND�� D� QH� QD�
LVNXVWYLPD� GUXJLK�� GRN� UD]YRMQL� UD]JRYRU� LPSOLFLUD�
SRVWXSQR�VD]QDMQR�NRUDþDQMH�GR�ÄHXUHNH´��%DUDN��������
-HODYLü���������

2ELþQR� VH� PHWRGH� KHXULVWLþNH� QDVWDYH� GHOH� QD� WUL�
YHOLNH� JUXSH�� NRJQLWLYQH�� NUHDWLYQH� L� RUJDQL]DFLRQH��
.RJQLWLYQH� PHWRGH� KHXULVWLþNH� QDVWDYH� RGQRVH� VH� QD�
XVYDMDQMH� NRQNUHWQLK� VDGUåDMD� REUD]RYQLK� REODVWL� L�
QDVWDYQLK� SUHGPHWD�� L� SRGUD]XPHYDMX� NRPSDUDFLMX��
DQDOL]X�� VLQWH]X�� NODVLILNDFLMX�� VLVWHPDWL]DFLMX� L� VO��
2EH]EHÿXMXüL� XþHQLFLPD� GD� VWYDUDMX� VRSVWYHQH�
REUD]RYQH�SURGXNWH��NUHDWLYQH�PHWRGH�X�OLWHUDWXUL�PRJX�
GD� VH� VUHWQX� L� SRG� QD]LYRP� LQWXLWLYQH� PHWRGH��
2UJDQL]DFLRQH� QDVWDYQH� PHWRGH� SRGUD]XPHYDMX�
RVSRVREOȯDYDQMH� XþHQLND� X� SODQLUDQMX�� SULSUHPDQMX��
NRQWUROL��UHIOHNVLML�L�GUXJLP�RUJDQL]DFLRQLP�GHODWQRVWLPD�
�6KDUPD�L�%HZHV��������ǽțȚȖȘșȒȖȑ���������

+(85,67,ý.$�7(+12/2â.$�0$3$�
6SHFLILþQR�]D�WUDGLFLRQDOQR�NRQFLSLUDQX�QDVWDYX�MH�GD�

VH�RUJDQL]DFLRQL�REOLFL�UDGD��SD�þDN�L�SRMHGLQL�VHJPHQWL�
GLGDNWLþNRJ� LQVWUXPHQWDULMXPD�� NRQVWUXLãX� QD� RVQRYX
RGUHÿHQRJ� VDGUåDMD� REUD]RYDQMD�� þLPH� SHUVRQDOQD�
RULMHQWDFLMD� XþHQLND� þHVWR� XPH� GD� EXGH� ]DQHPDUHQD��
.RQVWUXLVDQMH�KHXULVWLþNH�QDVWDYH�SRGUD]XPHYD�GDYDQMH�
SULRULWHWQRJ�PHVWD�FLOȯHYLPD�VWYDUDODþNH�VDPRUHDOL]DFLMH�
XþHQLND�� D� QDNRQ� WRJD� GROD]H� PHWRGH� L� REOLFL� UDGD� V
FLOȯHP�SRGVWLFDQMD�SURGXNWLYQH�GHODWQRVWL�XþHQLND��NDR�L�
VDGUåDML� JUDGLYD��2YR�VYDNDNR�QH� ]QDþL�GH]DYXLVDQMH� L�
PLQRUL]DFLMX� VDGUåDMD� JUDGLYD�� YHü� SRGUD]XPHYD� GD�
LQWHUHVRYDQMD�XþHQLND�L�PHWRGLþNH�VWUDWHJLMH�ELWQR�XWLþX�
QD� VDGUåDM�� L� SR� SRWUHEL� JD� PHQMDMX� LOL� WUDQVIRUPLãX��
7DNDY�SULOD]�QDVWDYL� SRMDþDYD�SDUWLFLSDFLMX�XþHQLND��SD�
VH�DNFHQDW�VD�SLWDQMD�ãWD�XþLWL�SUHQRVL�QD�SLWDQMH�NDNR�
XþLWL���

8� KHXULVWLþNRM� QDVWDYL� XþHQLFL�� SRUHG� WRJD� ãWR� VX�
DNWLYQL� XþHVQLFL� QD� VDPRP� QDVWDYQRP� þDVX� L� WRNRP�
SURFHVD� XþHQMD�� ]DMHGQR� VD� QDVWDYQLFLPD� SODQLUDMX�
DNWLYQRVWL�NRMH�üH�VH�UHDOL]RYDWL��3ODQLUDQMH�MH�QDMþHãüH��
NDNR�JD�MRã�âXOF��6FKXO]��QD]LYD��SURFHVQR��D�RGQRVL�VH�
QD� YUHPHQVNL� UDVSRUHG� RGOXþLYDQMD� NRML� VX� XþHQLFL� L�
QDVWDYQLFL� L]UDGLOL� ]DMHGQR��=DMHGQLþNR�SODQLUDQMH�X��QD�

SULPHU� REOLNX� SURJUDPD� ]D� SURMHNDW�� XþHQLNH� üH�
PRWLYLVDWL� ]D� VWLFDQMH� RVSRVREOȯHQRVWL� ]D� YHüL� EURM�
]DGDWDND�L�SUHYD]LODåHQMH�SUHSUHND��EXGXüL�GD�VX�L�VDPL�
XþHVWYRYDOL� X� QMLKRYRP� SODQLUDQMX�� 7RNRP� SODQLUDQMD
YDåQD� MH� L� WHNXüD� NRUHNFLMD�� 6YDNL� XþHVQLN� NRML� MH�
XþHVWYRYDR�X�SODQLUDQMX�L]YRÿHQMD�DNWLYQRVWL�LPD�SUDYR�
GD� SRVWDYOȯD� SLWDQMD� X� YH]L� VD� SRWHQFLMDOQLP�
QHGRXPLFDPD��LOL�GD�HYHQWXDOQR�SUHGORåL�QRYR�JOHGLãWH��
7R�SUHGVWDYOȯD�GHR�XþHQLNRYH�VDPRSURGXNFLMH�X�SURFHVX�
XþHQMD�� þLML� MH� QHL]RVWDYQL� GHR� SODQLUDQMH�� .RUHNFLMD�
MHGQRJ�RG�þODQRYD�WLPD�UDGD�QD�SODQLUDQMX�]QDþDMQLMD�MH�
L�LPD�MDþL�RGMHN�QHJR��UHFLPR��NRUHNFLMH�QDVWDYQLND��MHU�
þHVWR� GRYRGH� GR� RWSRUD� XþHQLND� �*XGMRQV�� 7HVNH� L�
:LQNHO����������

.DR�L]X]HWQR�HILNDVDQ�PRGHO�]D�UHDOL]DFLMX�KHXULVWLþNLK�
PHWRGLþNLK�VWUDWHJLMD�SUHGODåH�NRQVWUXLVDQMH�WHKQRORãNH�
PDSH�� 9DULMDWLYQRVW� QDVWDYH� SUHGVWDYOȯD� MHGQX� RG�
NOȯXþQLK�RGOLND�WHKQRORãNH�PDSH��þLML�MH�FLOȯ�GD�QDVWDYQLNX�
SUXåL� GLGDNWLþNL� LQVWUXPHQWDULMXP� SRPRüX� NRMHJ� EL� VH�
NRQVWUXLVDOD� QDVWDYD�� D� XþHQLFLPD� REH]EHGLOD�
LQGLYLGXDOQD� REUD]RYQD� SXWDQMD�� 0DSD� VDGUåL� ED]H�
SRGDWDND� VD� NRPSOHWLPD� QDVWDYQLK� FLOȯHYD�� NULWHULMXPD�
RFHQMLYDQMD�QMLKRYH� UHDOL]DFLMH��IRUPL��PHWRGD��SULPHUD�
LQGLYLGXDOQLK� REUD]RYQLK� SURJUDPD� L� QDþLQD� QMLKRYRJ
IRUPLUDQMD��GUXJLK�WHKQRORãNLK�L�LQIRUPDFLRQLK�VUHGVWDYD�
QDVWDYH�� &LOȯ� XSRWUHEH� WHKQRORãNH� PDSH� QDOD]L� VH� X�
QMHQRM� SURPHQMLYRM� VWUXNWXUL�� NRMRP� VH� RERJDüXMH� L�
RVYHåDYD�LQYDULMDQWQL�GHR�VWDQGDUGQRJ�SURJUDPD���

7HKQRORãND� PDSD� MHGDQ� MH� RG� PRGHOD� KHXULVWLþNH�
QDVWDYH�þLMRP�XSRWUHERP�PRåH�GD�VH�GRSXQL�WHPDWVNR�
SODQLUDQMH��LQGLYLGXDOQL�REUD]RYQL�SURJUDPL�XþHQLND��NRML�
VH� X� VYRMVWYX� SRVHEQLK� NRPSRQHQWL� XNOȯXþXMX� X�
]DMHGQLþNL� SURJUDP� QDVWDYH� L]� RGUHÿHQRJ� SUHGPHWD��
2VLP� WRJD�� WHKQRORãNRP�PDSRP�PRJXüH� MH�XWLFDWL�QD�
HIHNWLYQRVW� UDGD�� XNOȯXþLYDQMHP� NYDOLWDWLYQR�
NYDQWLWDWLYQLK� NDUDNWHULVWLND� VLVWHPD� YUHGQRYDQMD�
UH]XOWDWD��SRUHG�NUDMQMLK�UH]XOWDWD�X�RSVHJ�NRPSRQHQWL�
RFHQMLYDQMD�XOD]H�L�]DODJDQMH�L�WUXG�XþHQLND��QRYH�LGHMH��
SUHGOR]L��SODQLUDQMH�L�VO����VD�SRVHEQLP�DSRVWURILUDQMHP�
UHIOHNVLYQLK� HOHPHQDWD�� NDR� ãWR� VX� GQHYQLFL� YRÿHQMD�
UHDOL]RYDQLK� DNWLYQRVWL�� EHOHåQLFH�� LQWURVSHNWLYQL�
SURWRNROL���

3UH�NRQVWUXLVDQMD�WHKQRORãNH�PDSH�YDåQR�MH�RGUHGLWL�
FLOȯHYH�YH]DQH�]D�WHPX� L]XþDYDQMD��&LOȯHYL� VH�IRUPXOLãX�
]DMHGQLþNLP�GHORYDQMHP�QDVWDYQLND�L�XþHQLND��1DMþHãüH�
VX�L]GYRMHQL�NDR��OLþQL�FLOȯHYL�XþHQLND��þLMD�MH�JODYQD�VYUKD�
GD�XþHQLFL�RVPLVOH�L�L]QHVX�VYRMH�YLÿHQMH�R�LVKRGLPD�NRMH�
üH� GDWL� L]XþDYDQD� WHPD�� SUHGPHWQL� FLOȯHYL� ±�
SRGUD]XPHYDMX� IRUPLUDQMH� SR]LWLYQRJ� RGQRVD� SUHPD�
SURXþDYDQRP� SUHGPHWX�� ]DWLP� SR]QDYDQMH� RVQRYQLK�
SRMPRYD��SRMDYD�L�]DNRQD�YH]DQLK�]D�SURXþDYDQX�WHPX��
UHãDYDQMH� WLSVNLK� LOL� VWYDUDODþNLK� ]DGDWDND�� NUHDWLYQL�
FLOȯHYL�±�RGQRVH�VH�QD�XþHQLþNR�RVPLãOȯDYDQMH�]DGDWDND��
SUREOHPVNLK� VLWXDFLMD�� KLSRWH]D� ]D� GHNRPSR]LFLMX�
SUREOHPD�� RUJDQL]RYDQMH� SUH]HQWDFLMD� UH]XOWDWD� L� VO���
NRJQLWLYQL�FLOȯHYL�±�VPLãOȯDQMH�L�RGDELU�SRJRGQLK�VWUDWHJLMD�
]D� UHãDYDQMH� SUREOHPD�� NRQVWUXLVDQMH� ãHPD� ]D� ODNãH�
UHãDYDQMH�]DGDWDND��RERJDüLYDQMH�L�XSRWUHED�SRVWRMHüHJ�
]QDQMD� X� VD]QDYDQMX� QRYRJ�� L]YRÿHQMH� RJOHGD��
RUJDQL]DFLRQR�GHODWQL� FLOȯHYL� SRVHEQR� VH� RGQRVH� QD�
VDPRRUJDQL]RYDQR�XþHQMH�� UD]YRM�QDYLND� UDGD�X�JUXSL��
VDYODGDYDQMH�WHKQLND�YRÿHQMD�GLVNXVLMH��.RHQ���������

Z$./-8ý1$�5$Z0$75$1-$�
6DYUHPHQD� ãNROD� L� QDVWDYQL� SURFHV� LPDMX� ]DKWHYDQ�

]DGDWDN��VD�FLOȯHP�GD�SRPRJQX�XþHQLFLPD�NDNR�EL�SRVWDOL�
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VDPRVYHVQH�� VDPRDNWXHOL]RYDQH� L�RGJRYRUQH�RVREH�� L��
NDR�WDNYL��PRJOL�GD�RGJRYRUH�]DKWHYLPD�NRMH�DNWXHOQR�
GUXãWYR� SUHG� QMLK� SRVWDYOȯD�� 8� GDQDãQMRM� HUL�
LQIRUPDFLRQLK� WHKQRORJLMD�� L� NDNR�EL� þXYHQL� ,YR� $QGULü�
UHNDR� ÄGREX� LQIRUPDFLRQH� LQIODFLMH³��XþHQMH�QDSDPHW� L�
SDPüHQMH� PQRJREURMQLK� LQIRUPDFLMD� GRVSHOLK� GR�
XþHQLND�� MHGQRVWDYQR� QLMH� PRJXüH�� 9UHPHQD� ULJLGQRJ�
GULOD�L�SXNRJ�]DSDPüLYDQMD�JUDGLYD�SR�SULQFLSX�DG�OLWWH�
UDP�SUHGVWDYOȯDMX�SURãORVW��8þHQLFL�VX�VDGD��X]�QDVWDYQL�
NRYX�PHQWRUVNX�SRPRü��NRQVWUXNWRUL�L�GL]DMQHUL�YODVWLWRJ�
]QDQMD��2G� QMLK� VH� RþHNXMH� GD�SDUWLFLSLUDMX� X� SURFHVX�
XþHQMD��WLPH�ãWR�üH�LPDWL�SULOLNX�GD�RERJDüXMX�VDGUåDMH�
L]XþDYDQMD� QD� RVQRYX� VYRMLK� DVSLUDFLMD�� VHOHNWXMX�
þLQMHQLFH��ELUDMX�VWUDWHJLMH�XþHQMD��NRQWUROLãX�VYRMH�NRJ�
QLWLYQR�IXQNFLRQLVDQMH��L�HYDOXLUDMX�XUDÿHQR��

,VWUDåLYDþNR�XþHQMH�YRÿHQR�KHXULVWLþNLP�VWUDWHJLMDPD�
SRXþDYDQMD� L� XþHQMD� X]� VDPRUHJXODFLMX� PRåH� GD�
SRPRJQH� XþHQLFLPD� X� ODNãHP� VDYODGDYDQMX� VDGUåDMD� L�
WUDMQRVWL� ]QDQMD�� VD� L]UDåHQLP� SR]LWLYQLP� WUDQVIHURP��
+HXULVWLþNH�PHWRGH�RPRJXüDYDMX�UD]YLMDQMH�LQGLYLGXDOQH�
REUD]RYQH�SXWDQMH��D�SRVHEDQ�YLG�LVWUDåLYDþNRJ�XþHQMD�
SRPDåX�PHWRGH� KHXULVWLþNRJ� UD]JRYRUD�� NRQVWUXLVDQMD�
SRMPRYD��SURJQR]LUDQMD��ROXMH� LGHMD� L� VO��8�KHXULVWLþNRM�
QDVWDYQRM� VLWXDFLML� XþHQLFL� PRJX� GD� SODQLUDMX��
SUHGYLÿDMX�� SRVWDYOȯDMX� KLSRWH]H�� GROD]H� GR� MHGQRJ� LOL�
YLãH� UHãHQMD�� XSRUHÿXMX� GRELMHQH� UH]XOWDWH� VD� GUXJLP�
XþHQLFLPD� L� WLPH� RERJDüXMX� VYRMD� ]QDQMD�� +HXULVWLþNL�
UD]JRYRU�MH�SRGVWLFDMDQ�QDþLQ�GD�VH�UDÿDMX�QRYH�LGHMH��
PDQLSXOLãH�VDGUåDMHP��QDPHüH�YLãH�]DNOȯXþDND��SURYHU�
DYD�WDþQRVW�UHãHQMD��SUHLVSLWXMX�VWDUL�L�L]QDOD]H�QRYL��SR�
WHQFLMDOQR�XVSHãQLML�QDþLQL�SULPHUHQL�UHãDYDQMX�]DGDWDND�
VOLþQRJ�WLSD�L�X�VOLþQLP�VLWXDFLMDPD��3RUHG�WRJD��KHXULV�
WLþNH�VWUDWHJLMH�SRGVWLþX�VDPRUHJXOLVDQR�XþHQMH�NUR]�WUL�
ID]H�±�SODQLUDQMH��SUDüHQMH��PRQLWRULQJ��L�UHIOHNVLMX��þLPH�
VH�SRGVWLþH�DXWRQRPLMD�L�VDPRRUJDQL]RYDQR�XþHQMH��ãWR�
MH�X�IRNXVX�VDYUHPHQLK�SHGDJRãNLK�WHRULMD��RULMHQWLVDQLK�
QD�HPDQFLSDWRUQX�GLGDNWLNX��

/,7(5$785$��
%DUDN��0����������,PSDFWV�RI�/HDUQLQJ�LQYHQWLYH�SUREOHP�

VROYLQJ� SULQFLSOHV�� VWXGHQWV
� WUDQVLWLRQ� IURP� V\VWHPDWLF�
VHDUFKLQJ�WR�KHXULVWLF�SUREOHP�VROYLQJ��5HVHDUFK�LQ�6FL�
HQFH�DQG�7HFKQRORJLFDO�(GXFDWLRQ���������±�����

)LHOG��6���6DUYHU��0��'���	�6KDZ��6��)����������6HOIGHWHUPL�
QDWLRQ��$�NH\�WR�VXFFHVV�LQ�SRVWVHFRQGDU\�HGXFDWLRQ�IRU�
VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV��5HPHGLDO�DQG�6SHFLDO�
(GXFDWLRQ������������±�����

*XGMRQV��+���7HVNH��5��L�:LQNHO��5���XU������������'LGDNWLþNH�
WHRULMH��=DJUHE��(GXFD��

-HODYLü��)����������1DVWDYQD�PHWRGD�X�REUD]RYQR�RGJRMQR�
SURFHVX��.DWHKH]D��������±�����

-HODYLü��)����������'LGDNWLND�����L]G����-DVWUHEDUVNR��1DNODGD�
6ODS��

-RQDVVHQ�� '�� +�� �������� /HDUQLQJ� WR� VROYH� SUREOHPV�� $�
KDQGERRN� IRU� GHVLJQLQJ� SUREOHP�VROYLQJ� OHDUQLQJ� HQYL�
URQPHQWV��1HZ�<RUN��5RXWOHGJH��

.RHQ��%��9����������'LVFXVVLRQ�RI�WKH�PHWKRG��&RQGXFWLQJ�
WKH�HQJLQHHU¶V�DSSURDFK�WR�SUREOHP�VROYLQJ��1HZ�<RUN��
2[IRUG�8QLYHUVLW\�3UHVV��

.YDãþHY��5����������0RGHOLUDQMH�SURFHVD�XþHQMD��%HRJUDG��
3URVYHWD��

1HOVRQ�6PLWK��6����������7HDFKLQJ�$QDO\VLV�WR�3URIHVVLRQDO�
:ULWLQJ�6WXGHQWV��+HXULVWLFV�%DVHG�RQ�([SHUW�7KHRULHV��
7XFVRQ��$UL]RQD��7KH�8QLYHUVLW\�RI�$UL]RQD��

1LNROLü��5�� ��������0HQWRUVNL� UDG� L�GDURYLWL� VWXGHQWL��8�*��
*RMNRY�	�9��3RSD��XU����3RGVWLFDQMH�GDURYLWRVWLL� L]�XJOD�
%RORQMVNH�GHNODUDFLMH��VWU������������9UãDF��9LãD�ãNROD�]D�
REUD]RYDQMH� YDVSLWDþD�� 7LPLúRDUD�� 8QLYHUVLWDWHD�
Ä%DQDWXO´���

1LNROLü��5����������*OREDOL]DFLMD�NUR]�ERORQMVNL�SURFHV�X�YL�
VRNRP�REUD]RYDQMH��8�*��*RMNRY�	�$��6WRMDQRYLü��XU����
'DURYLWL�X�SURFHVX�JOREDOL]DFLMH��VWU������������9UãDF��9L�
VRND�ãNROD� VWUXNRYQLK� VWXGLMD� ]D�REUD]RYDQMH�YDVSLWDþD�
Ä0LKDLOR� 3DORY´�� $UDG�� 8QLYHUVLWDWHD� GH� 9HVW� Ä$XUHO
9ODLFX´��

3LMDQRYLü�� 3�� �XU���� �������� /HNVLNRQ� REUD]RYQLK� WHUPLQD��
ǩȍȖȋȘȈȌ��ǻȟиȚȍȰșȒи�ȜȈȒțȓȚȍȚ��

3ROMDN��9����������'LGDNWLND��=DJUHE��âNROVND�NQMLJD��
5RELQVRQ��.����������2XW�RI�RXU�PLQGV��/HDUQLQJ�WR�EH�FUH�

DWLYH��2[IRUG��&DSVWRQH��

6FKRHQIHOG�� $�� +�� ��������0DWKHPDWLFDO� SUREOHP� VROYLQJ��
2UODQGR��)/��$FDGHPLF�3UHVV��

6FKXQN��'��+���	�3DMDUHV��)�� ��������6HOI�HIILFDF\� WKHRU\��
��±����8�.��5��:HQW]HO�	�$��:LJILHOG��XU����+DQGERRN�RI�
PRWLYDWLRQ� DW� VFKRRO� �VWU�� �������� 1HZ� <RUN�� 1<��
5RXWOHGJH��

6KDUPD��0��'���	�%HZHV��-����������6HOI�PRQLWRULQJ��&RQIL�
GHQFH��DFDGHPLF�DFKLHYHPHQW�DQG�JHQGHU�GLIIHUHQFHV�LQ�
SK\VLFV��-RXUQDO�RI�/HDUQLQJ�'HVLJQ������±����

6RULü��,����������6DPRUHJXODFLMD�XþHQMD��PRåHPR�OL�QDXþLWL�
XþLWL��-DVWUHEDUVNR��1DNODGD�6ODS��

:HLVEHUJ��5����������7KH�VWXG\�RI�FUHDWLYLW\��)URP�JHQLXV�
WR�FRJQLWLYH�VFLHQFH��,QWHUQDWLRQDO�-RXUQDO�RI�&XOWXUDO�3RO�
LF\������������±�����

:LPVDWW��:����������5H�(QJLQHHULQJ�3KLORVRSK\�IRU�/LPLWHG�
%HLQJV�� 3LHFHZLVH� $SSUR[LPDWLRQV� WR� 5HDOLW\�� +DUYDUG�
8QLYHUVLW\�3UHVV��

ǽțȚȖȘȒȖȑ��Ǩ��Ǫ����������ȅȊȘиșȚиȟȍșȒȖȍ�Ȗȉțȟȍȕиȍ�ȚȍȖȘиȧ��
ȔȍȚȖȌȖȓȖȋиȧ�� ȗȘȈȒȚиȒȈ�� ǵȈțȟȕȖȍ� иȏȌȈȕиȍ��
ǴȍȎȌțȕȈȘȖȌȕȈȧ�ȗȍȌȈȋȖȋиȟȍșȒȈȧ�ȈȒȈȌȍȔиȧ��

ǽțȚȖȘșȒȖȑ�� Ǩ�� Ǫ���������� ǷȍȌȈȋȖȋиȟȍșȒȈȧ� иȕȕȖȊȈȚиȒȈ��
țȟȍȉ��ȗȖșȖȉиȍ�Ȍȓȧ�șȚțȌ�� ȊȣșȠ��țȟȍȉ�� ȏȈȊȍȌȍȕиȑ��Ǵ���
ǰȏȌȈȚȍȓȤșȒиȑ�ȞȍȕȚȘ�ÄǨȒȈȌȍȔиȧ´�
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,1)250$&,-(�2�$8725,0$�
'DQLFD�9HVHOLQRY�
3UHVFKRRO� 7HDFKHU� 7UDLQLQJ� &ROOHJH� Ä0LKDLOR� 3DORY´�
9UVDF��6HUELD�
H�PDLO��GDQLFD�YHVHOLQRY��#JPDLO�FRP�
�
/MLOMDQD�.HOHPHQ�0LORMHYLF�
3UHVFKRRO� 7HDFKHU� 7UDLQLQJ� &ROOHJH� Ä0LKDLOR� 3DORY´�
9UVDF��6HUELD�
H�PDLO��OMLOMDNHOHPHQ#JPDLO�FRP�
�


