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3UL� XVSRVDEOMDQMX� LQ� VSRSROQMHYDQMX� XßLWHOMHY� ]D� XSRUDER� LQIRUPDFLMVNR�NRPXQLNDFLMVNH� WHKQRORJLMH� �,.7�� SUL
SRXßHYDQMX�VR�VH�Y�]DGQMHP�ßDVX�XYHOMDYLOL�]ODVWL�SULVWRSL��NL� L]KDMDMR� L]�VRFLDOQHJD� LQ�NXOWXUQHJD�NRQVWUXNWLYL]PD�
3RXGDUMHQD�MH�YORJD�VRGHORYDOQHJD�GHOD�XßLWHOMHY�SUL�QMLKRYHP�VWURNRYQHP�UD]YRMX�LQ�SUDNVL��1D�VSUHPLQMDQMH�YORJH
XßLWHOMD� MH� Y� VRGREQRVWL� SUHFHM� YSOLYDO� SUDY� UD]YRM� ,.7�� 1RYH� WHKQRORJLMH� VR� YVH� EROM� LQWHJULUDQH� Y� YVDNRGQHYQR
SHGDJRÈNR�SUDNVR��UD]YRMQR�LQ�GUXJR�VWURNRYQR�GHOR�XßLWHOMD��8ßLWHOM�ODKNR�L]NRULÈßD�SUHGQRVWL�QRYLK�WHKQRORJLM��ßH
MH�XVWUH]QR�XVSRVREOMHQ��3UHGVWDYOMHQ�MH�PRGHO�HOHNWURQVNHJD�XVSRVDEOMDQMD�XßLWHOMHY�

.OMXÞQH�EHVHGH��XVSRVDEOMDQMH�XáLWHOMHY��NRQVWUXNWLYL]HP��LQIRUPDFLMVNR�NRPXQLNDFLMVND�WHKQRORJLMD��UDáXQDOQLÊNR
SRGSUWR�VRGHORYDOQR�XáHQMH��6ORYHQLMD
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1HOOD�TXDOLILFD]LRQH�H�SHUIH]LRQDPHQWR�GHJOL� LQVHJQDQWL�QHOO
XWLOL]]R�GHOOD� WHFQRORJLD�GHOO
LQIRUPD]LRQH�H�GHOOD
FRPXQLFD]LRQH� �7,&��QHOO
LVWUX]LRQH�VFRODVWLFD� VL� VRQR� UHFHQWHPHQWH�DIIHUPDWL� VRSUDWWXWWR� DSSURFFL� SURYHQLHQWL� GDO
FRVWUXWWLYLVPR�VRFLDOH�H�FXOWXUDOH��FKH�ULVDOWDQR�LO�UXROR�GHO�ODYRUR�FRRSHUDWLYR�GHJOL�LQVHJQDQWL�QHOO
DPELWR�GHO�ORUR
SURJUHVVR� H� SUDVVL� SURIHVVLRQDOL�� ,O� FDPELDPHQWR� QHO� UXROR� GHOO
LQVHJQDQWH� QHO� PRQGR� FRQWHPSRUDQHR� o� VWDWR
LQIOXHQ]DWR�DEEDVWDQ]D�SURSULR�GDO�SURJUHVVR�GHO�7,&��1XRYH�WHFQRORJLH�VRQR�DO�JLRUQR�G
RJJL�VHPSUH�SL|�LQWHJUDWH
QHOO
LVWUX]LRQH�VFRODVWLFD��QHO�ODYRUR�GL�VYLOXSSR�H�DOWUL�FDPSL�SURIHVVLRQDOL�GHOO
LQVHJQDQWH��4XHVWL��FRPXQTXH��SXw
WUDUUQH� YDQWDJJLR� VROR� DYHQGR� O
DGHJXDWD� TXDOLILFD]LRQH�� ,� FRQWULEXWR� SUHVHQWD� LO� PRGHOOR� GL� TXDOLILFD]LRQH
GHJOL
LQVHJQDQWL�VXSSRUWDWD�GDO�FRPSXWHU�

3DUROH�FKLDYH��TXDOLILFD]LRQH�GHJOL�LQVHJQDQWL��FRVWUXWWLYLVPR��WHFQRORJLD�GHOO
LQIRUPD]LRQH�H�GHOOD�FRPXQLFD]LRQH�
DSSUHQGLPHQWR�FROODERUDWLYR�VXSSRUWDWR�GDO�FRPSXWHU��6ORYHQLD
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8SRUDED� UDáXQDOQLND� SUL� SRXáHYDQMX� LQ� XáHQMX� MH
RGYLVQD� RG�PQRJLK� GHMDYQLNRY� QD� VLVWHPVNL� LQ� RUJDQL�
]DFLMVNL� UDYQL� WHU� SUL� XáLWHOMX�� 1D� XáLWHOMHYR� XSRUDER
UDáXQDOQLND�SUL�SRXáHYDQMX�SRPHPEQR�YSOLYDMR�]DKWHYH
L]REUDÌHYDOQHJD� VLVWHPD� LQ� L]REUDÌHYDOQH� RUJDQL]DFLMH�
&�� 5D]GHYÊHN� 3XáNR�PHG� QDMSRPHPEQHMÊH� QRYH� YORJH
XáLWHOMD� XYUÊáD� XSRUDER� LQIRUPDFLMVNH� WHKQRORJLMH�� ����
PHG� QMLPL� MH� QDMSUHM� SUHXVPHULWHY� RG� SRXáHYDQMD� N
XáHQMX��QDGDOMH�SRXGDUHN�QD�XSRUDEL�VRGREQH� LQIRUPD�
FLMVNH� WHKQRORJLMH�� XVSRVREOMHQRVW� ]D� GHOR� ]� UD]OLáQLPL
XáHQFL��UD]OLáQH�VSRVREQRVWL��SRVHEQH�SRWUHEH��PXOWLNXO�
WXUQH� UD]OLNH��� QXMQRVW� VRGHORYDQMD� ]� GUXJLPL� XáLWHOML�
GUXJLPL�VWURNRYQLPL�GHODYFL� LQ�VWDUÊL��XVSRVREOMHQRVW�]D
UHIOHNVLMR�� UD]LVNRYDQMH� LQ� HYDOYDFLMR� ODVWQHJD� GHOD�� =D
XVSHÊQR� SUHY]HPDQMH� YVHK� WHK� QRYLK� YORJ� PRUD� ELWL
XáLWHOM� RGSUW� ]D� VSUHPHPEH� LQ� PRWLYLUDQ� ]D� YVHÌLY�
OMHQMVNR�XáHQMH� LQ� VWDOQL� SURIHVLRQDOQL� UD]YRM��� �5D]GHY�
ÊHN�3XáNR������������0HG�QDMSRJRVWHMÊLPL�]DKWHYDPL�� V
NDWHULPL� VH� VRRáD� XáLWHOM�� VR� ]DKWHYH� SR� QRYLK� QDáLQLK
SRXáHYDQMD� LQ� XSRUDED� LQIRUPDFLMVNR� NRPXQLNDFLMVNH
WHKQRORJLMH� SUL� SRXáHYDQMX�� /�� &XEDQ� MH� RSR]RULO� QD
QHXVSHÊQRVW�SUL�YSHOMDYL�QRYLK�L]REUDÌHYDOQLK�WHKQRORJLM
Y� SURFHVH� SRXáHYDQMD� LQ� XáHQMD�� 0HQL�� GD� VR� PHG
SRJODYLWQLPL� UD]ORJL� SULVWRSL� SUL� SRXáHYDQMX�� NL� VH� QLVR
SUHREOLNRYDOL�]D�SRXáHYDQMH�]�QRYLPL�WHKQRORJLMDPL��7R
SD� YHOMD� WXGL� SUL� YSHOMDYL� UDáXQDOQLND� Y� SRXáHYDQMH
�&XEDQ��������������

9�6ORYHQLML�MH�0LQLVWUVWYR�]D�ÊROVWYR�56�ÌH�OHWD�����
]DáHOR� V�SURMHNWRP�UDáXQDOQLÊNHJD�RSLVPHQMHYDQMD��2G
WHGDM�MH�]DJRWDYOMDQMX�LQIRUPDFLMVNR�NRPXQLNDFLMVNH�WHK�
QRORÊNH� LQIUDVWUXNWXUH�� UD]YRMX� XáQLK� YLURY� LQ� XVSRVDE�
OMDQMX�XáLWHOMHY� QD� WHP�SRGURáMX� QDPHQMHQR� YHOLNR� SR�
]RUQRVWL�� 3RPHPEHQ� SRND]DWHOM� XVSHÊQRVWL� XSRUDEH� MH�
NROLNR�XSRUDEOMDMR�XáLWHOML�Y�RVQRYQL�ÊROL�UDáXQDOQLN�VNX�
SDM� ]� XáHQFL�� 3R� SRGDWNLK� UD]LVNDYH� ,QWHUQHW� LQ� XáLWHOML
VNXSDM�]�XáHQFL�XSRUDEOMDMR�UDáXQDOQLN�XáLWHOML�RVQRYQLK
ÊRO�QHNROLNR�YHá�Y�VORYHQVNLK�NRW�Y�HYURSVNLK�ÊRODK��6/2
������LQ�(8���������(QDNR�MH�]�XSRUDER�LQWHUQHWD��6/2
�������(8���������9HKRYDU��àLNLß������������9HQGDU�SD
SRGDWNL�R�LQWHQ]LYQRVWL�NDÌHMR�QD�QL]NR�VWRSQMR�LQWHQ]LY�
QRVWL� XSRUDEH� UDáXQDOQLND� VNXSDM� ]� XáHQFL�� 9� 6ORYHQLML
XáLWHOML�XSRUDEOMDMR�UDáXQDOQLN�VNXSDM�]�XáHQFL�OH�����XUH
WHGHQVNR��Y�(8�SD�NDU�����XUH�WHGHQVNR��7R�SRPHQL��GD�Y
(8� XSRUDEOMDMR� XáLWHOML� Y� RVQRYQLK� ÊRODK� UDáXQDOQLN
VNXSDM� ]� XáHQFL� WULNUDW� EROM� LQWHQ]LYQR� �9HKRYDU��àLNLß�
������ ���� 3R� SRGDWNLK� R� RSUHPOMHQRVWL� RVQRYQLK� ÊRO� ]
UDáXQDOQLNL� MH� RFHQMHQR�� GD� MH� Y� RVQRYQLK� ÊRODK� SRY�
SUHáMH� ��� XáHQFHY� QD� HQ� UDáXQDOQLN� �0É=É�� ������� 3R
SRGDWNLK� RPHQMHQH� UD]LVNDYH� �Y� 6ORYHQLML�� PHG� UD]ORJL
]D� QHXSRUDER� UDáXQDOQLND� LQ� LQWHUQHWD� VNXSDM� ]� XáHQFL
�SRJRVWHMH� NRW� Y� (8�� QDVWRSD� SUHGYVHP� VODEÊD� RSUHP�
OMHQRVW��ELVWYHQR�UHGNHMH�NRW�Y�(8�SD�QH]QDQMH�XSRUDEH

UDáXQDOQLND� LQ� LQWHUQHWD�XáLWHOMHY�DOL�XáHQFHY� �9HKRYDU�
àLNLß������������3UHGPHWL��SUL�NDWHULK�XáLWHOML�XSRUDEOMDMR
UDáXQDOQLN��VR�UD]OLáQL��XSRUDED�MH�RGYLVQD�WXGL�RG�XáQLK
YLURY��NL�VR�QD�YROMR��WHU�RG�XáLWHOMHYH�RGORáLWYH�]D�XSR�
UDER�UD]SRORÌOMLYLK� LQIRUPDFLMVNLK�XáQLK�YLURY��8YHOMDY�
OMD� SD� VH� WXGL� VRGHORYDOQR� XáHQMH� SUL� XSRUDEL� UDáXQDO�
QLND�QD�SUHGPHWQL� VWRSQML�RVQRYQH�ÊROH� �,VWHQLá�6WDUáLá�
����D��� 9� UD]LVNDYL� ,QWHUQHW� LQ� XáLWHOML� VR� VORYHQVNL
RVQRYQRÊROVNL�XáLWHOML�SRJRVWHMH�QDYHGOL�PHG�UD]ORJH�]D
QHXSRUDER� LQWHUQHWD� QHUHOHYDQWQRVW� ]D� XáQH� SURJUDPH
�6/2��������(8��������WHU�QHGRVWRS�GR�LQWHUQHWD�Y�XáLO�
QLFL��6/2�������(8���������9HKRYDU��àLNLß������������

0HG� GHMDYQLNL� SUL� XáLWHOMX�� NL� YSOLYDMR� QD� XVSHÊQR
XSRUDER� UDáXQDOQLND� SUL� SRXáHYDQMX� MH� SRPHPEQD� LQ�
IRUPDFLMVNR�NRPXQLNDFLMVND� WHKQRORÊND� SLVPHQRVW� LQ
GLGDNWLáQD� XVSRVREOMHQRVW� ]D� SRXáHYDQMH� ]� UDáXQDO�
QLNRP�� 5D]LVNDYD� ,QWHUQHW� LQ� XáLWHOML� �9HKRYDU�� àLNLß�
������MH�SULQHVOD�VSRGEXGQH�XJRWRYLWYH�JOHGH�XGHOHÌEH
XáLWHOMHY� RVQRYQLK� ÊRO� Y� SURJUDPLK� VSRSROQMHYDQMD� QD
SRGURáMX�XSRUDEH� UDáXQDOQLND� SUL� SRXáHYDQMX� LQ� R� QML�
KRYL�XVSRVREOMHQRVWL�

3RGDWNL�UD]LVNDY�R�GLJLWDOQL�SLVPHQRVWL�Y�6ORYHQLML�VR
VSRGEXGQL�� 6,%,6� QDYDMD� VWRSQMR� GLJLWDOQH� SLVPHQRVWL� Y
6ORYHQLML��NL� MH� OH� QHNROLNR� SRG� HYURSVNLP�SRYSUHáMHP�
,QGHNV�&246�]QDÊD�]D�6ORYHQLMR� ����� SRYSUHáMH� ]D� ��
GUÌDY� (8� ]QDÊD� ���� �6,%,6� (8�� ������� 6SUHWQRVWL�� NL� MLK
SR� ,QGHNVX� &246� YNOMXáXMH� GLJLWDOQD� SLVPHQRVW�� VR�
VSRVREQRVW� NRPXQLFLUDQMD� SUHN� UDáXQDOQLÊNLK� RPUHÌLM�
SULGRELYDQMH� LQ�QDPHVWLWHY�SURJUDPVNH�RSUHPH�� LVNDQMH
LQIRUPDFLM�QD�LQWHUQHWX�WHU�NULWLáQD�RFHQD�YHURGRVWRMQRVWL
SULGREOMHQLK� LQIRUPDFLM� �6,%,6�� ������ ����� 9� UD]LVNDYDK
XSRUDEH�LQWHUQHWD�Y�6ORYHQLML�SD�MH�ELOR�XJRWRYOMHQR��GD
MH� YHOLN� UD]NRUDN�SUL�XSRUDEL�PHG� UHJLMDPL��=D� XSRUDE�
QLNH� LQWHUQHWD� VH� MH� RSUHGHOLOR� QDMYHá� DQNHWLUDQFHY� L]
REDOQH� UHJLMH� ������� 6OHGLMR�� RVUHGQMD� 6ORYHQLMD� ������
*RULÊND� ������� *RUHQMVND� ������� 3RGUDYMH� ������� 6D�
YLQMVND� ������� 'ROHQMVND� ������� 3UHNPXUMH� ������ �9H�
KRYDU�� 3DMWOHU�� ������ ���� 1DMYHá� DQNHWLUDQFHY� ]� GRVWR�
SRP� GR� LQWHUQHWD� RG� GRPD� MH� Y� REDOQR�NUDÊNL� ������
JRUHQMVNL�LQ�RVUHGQMHVORYHQVNL�UHJLML��������QDMPDQM�SD�Y
SRPXUVNL� ������� VDYLQMVNL� ������ LQ� VSRGQMHSRVDYVNL
������ UHJLML� �9HKRYDU�� 3DMWOHU�� ������ ����� 2� HOHNWURQ�
VNHP� L]REUDÌHYDQMX� XáLWHOMHY� Y� 6ORYHQLML� QLPDPR� SR�
GDWNRY�� 3RGDWNL� R� XSRUDEL� HOHNWURQVNHJD� L]REUDÌHYDQMD
PHG�]DSRVOHQLP�SUHELYDOVWYRP�SULáDMR�R�PDMKQL�XSRUDEL
H�L]REUDÌHYDQMD�Y�6ORYHQLML��/H������]DSRVOHQLK� MH�ELOR
Y�OHWX������YNOMXáHQLK�Y�H�L]REUDÌHYDQMH��PHG�WHP�NR�MH
ELOR�Y����GUÌDYDK�(8����RGVWRWNRY��1L]HN�RGVWRWHN�SR�
MDVQMXMHMR� SRURáHYDOFL� ]� RGVRWQRVWMR� SRQXGEH� WHJD
L]REUDÌHYDQMD��6,%,6�6/2�������������(OHNWURQVNR�L]REUD�
ÌHYDQMH� SULQDÊD� QDMYHáMH� PRÌQRVWL� SUDY� QD� SRGURáMX
YVHÌLYOMHQMVNHJD� L]REUDÌHYDQMD�� RPRJRáD� GYLJ� QMHJRYH
NDNRYRVWL� LQ� XáLQNRYLWRVWL� �'LQHYVNL�� %URGQLN�� ������� 9
SULVSHYNX� SUHGVWDYOMDPR�PRGHO� HOHNWURQVNHJD� XVSRVDE�
OMDQMD�LQ�VSRSROQMHYDQMD�XáLWHOMHY�
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=D�UD]YRM�NRPSHWHQF�XáLWHOMHY�QD�SRGURáMX�XSRUDEH
,.7� SUL� SRXáHYDQMX� LQ� ODVWQHP� VWURNRYQHP� UD]YRMX� MH
SRWUHEQR� UD]YLWL� SURJUDPH� XVSRVDEOMDQMD� LQ� VSRSROQMH�
YDQMD�]D�XSRUDER�,.7�LQ�WR�YSHOMDWL�Y�SURJUDPH�XVSRVDE�
OMDQMD�QD�UD]OLáQLK�SRGURáMLK��3UHGVWDYLOL�ERPR�PRGHO��NL
MH� QDPHQMHQ� WDNR� XVSRVDEOMDQMX� XáLWHOMHY� ]D� XSRUDER
,.7� NDNRU� WXGL� L]SHOMDYL� UD]OLáQLK� SURJUDPRY� XVSRVDE�
OMDQMD�LQ�VSRSROQMHYDQMD�XáLWHOMHY��3UL�XVSRVDEOMDQMX�XáL�
WHOMHY� QD� SRGURáMX� XSRUDEH� ,.7� MH� GRVOHM� SUHYODGRYDOR
UD]YLMDQMH� WHKQLáQLK� NRPSHWHQF� ]D� XSRUDER� ,.7�� 3UL
XVSRVDEOMDQMX�QD� WHP�SRGURáMX�Y�]DGQMHP�áDVX�SULKDMD
GR�SUHPLND�RG�XVSRVDEOMDQMD�]D�WHKQLáQH�NRPSHWHQFH�Y
XVSRVDEOMDQMH�]D�XVPHUMDQMH�ODVWQHJD�VWURNRYQHJD�UD]YR�
MD��,VWHQLá�6WDUáLá������D��%URGQLN�HW�DO���������

0RGHO�� NL� VPR�JD�REOLNRYDOL� LQ� SUHVNXVLOL� Y� OHWLK� RG
�����GR�������VSRGEXMD�UD]YLMDQMH�NRPSHWHQF�XáLWHOMHY
]D� XVPHUMDQMH� ODVWQHJD� VWURNRYQHJD� UD]YRMD�� ,]KRGLÊáH
PRGHOD� VR� SULVWRSL� VRFLDOQHJD� LQ� NXOWXUQHJD� NRQVWUXN�
WLYL]PD��NL�VR�VH�Y�]DGQMLK�OHWLK�XYHOMDYLOL�SUL�SRXáHYDQMX
LQ�XáHQMX�]�,.7��.RQVWUXNWLYLVWL�SURXáXMHMR�SURFHVH�XáH�
QMD��NL�SRVDPH]QLNX�RPRJRáLMR�NDNRYRVWQR�REOLNRYDQMH
]QDQMD�� 8áHQMD� QH� SRMPXMHMR� NRW� VSUHMHPDQMD� �REMHN�
WLYQHJD� ]QDQMD��� 3R]QDPR� YHá� VPHUL� NRQVWUXNWLYL]PD�
QDMYSOLYQHMÊH�VWD�GYH��NRJQLWLYQL�NRQVWUXNWLYL]HP��1RYDN
������ *ODVHUVIHOG� ������ WHU� VRFLDOQL� LQ� NXOWXUQL� NRQ�
VWUXNWLYL]HP��NL�WHPHOML�QD�GHOX�9LJRWVNHJD��������������
SUHGVWDYQLNL� VR� :HOOV� �������� *HUJHQ� �������� :HUWVFK
��������5HVQLFN���������9�RNYLUX�NRJQLWLYQHJD�NRQVWUXN�
WLYL]PD�SURXáXMHMR�SUHGYVHP�SURFHVH�Y�SRVDPH]QLNX��NL
RPRJRáDMR� VDPRVWRMQR� SULGRELYDQMH� ]QDQMD�� 6SR]QD�
YDQMH� MH� XPHÊáHQR� Y� SRVDPH]QLND�� ,.7� ODKNR� LJUD� SUL
WHP�NOMXáQR�YORJR��VDM�RPRJRáD�SHUVRQLILNDFLMR��SRRVHE�
OMHQMH�� RNROMD� WHU� SRVOHGLáQR� LQGLYLGXDOL]DFLMR� SURFHVD
XáHQMD��'LQHYVNL��%URGQLN��������

3RVDPH]QLN�REOLNXMH� ]QDQMH�Y�SURFHVX�SRYH]RYDQMD
QRYLK� LQIRUPDFLM� Y� VYRMR� VWUXNWXUR� SUHG]QDQMD�� 8VSHK
XáHQMD� MH� RGYLVHQ� RG� ]QDáLOQRVWL� XáHQMD� YVDNHJD� SRVD�
PH]QLND�� 7D� QH�PRUH� SUHSURVWR� VSUHMHWL� ]QDQMD� RG� XáL�
WHOMD�� L]JUDGLWL� JD� PRUD� VDP�� 6RFLDOQL� LQ� NXOWXUQL� NRQ�
VWUXNWLYL]HP�VSR]QDYQH�SURFHVH�WHVQR�SRYH]XMHMR�V�VRFL�
DOQLPL� SURFHVL�� 6SR]QDYDQMH� MH� SUHQHVHQR� QD� SRGURáMH
VRFLDOQH� LQWHUDNFLMH� �5HVQLFN�� ������� 8áHQMH� MH� UD]XP�
OMHQR� NRW� VNXSQD� GHMDYQRVW�� NL� SRWHND� Y� VRFLDOQL� LQWHU�
DNFLML�� 9� RNYLUX� WHJD� SULVWRSD� UD]LVNXMHMR� GUXÌEHQR� LQ
NXOWXUQR�SRGDQH�GHMDYQLNH��NL�YSOLYDMR�PHG�XáQLP�SUR�
FHVRP�LQ�Y�XáQHP�SRORÌDMX��.DNRYRVW�XáQHJD�SURFHVD�MH
]HOR� RGYLVQD� RG� YUVWH� LQ� LQWHQ]LYQRVWL� LQWHUDNFLMH� PHG
XáLWHOMHP�LQ�XáHQFL�WHU�PHG�XáHQFL�VDPLPL��3UL�XSRUDEL
LQIRUPDFLMVNH�WHKQRORJLMH�SUL�XáHQMX�MH�QDVWDO�SUHPLN�RG
RVUHGLQMHQRVWL�QD� LQGLYLGXDOQR�N�RVUHGLQMHQRVWL�QD�VRFL�
DOQR�NRPSRQHQWR�XSRUDEH�WH�WHKQRORJLMH�SUL�SRXáHYDQMX
LQ�XáHQMX��)RZOHU��0D\HV�������-RKQVRQ��-RKQVRQ�������
ÉH�SUHG�QHGDYQLP�MH�SUHYODGRYDOD�XSRUDED� UDáXQDOQLND
SUL� LQGLYLGXDOQHP� XáQHP�GHOX�� 7HRUHWVNR� SURXáHYDQMH�

NL�MH�VSUHPOMDOR�XSRUDER�UDáXQDOQLND�SUL�XáHQMX�� MH�ELOR
RVUHGLQMHQR�QD�SRVDPH]QLNRYH�SRWUHEH��]QDáLOQRVWL��PR�
WLYDFLMR�� VWLO� XáHQMD�� -RKQVRQ� LQ� -RKQVRQ� VWD� VWUQLOD� SR�
PDQMNOMLYRVWL�SULVWRSRY��NL�VNXÊDMR�XáHQMH�]� LQWHUDNWLYQR
WHKQRORJLMR�SULODJRGLWL�SRWUHEDP�YVDNHJD�ÊWXGHQWD�� ����
,QGLYLGXDOQR�SRXáHYDQMH�RPHMXMH�YLUH�LQ�WHKQRORJLMR�QD
SRVDPH]QLND��0HGVHERMQD�RSRUD�XáHQFHY�LQ�XáLQNL�NRJ�
QLWLYQH�GHMDYQRVWL��NL�VR�SRYH]DQL�]�PHGVHERMQLP�SRMDV�
QMHYDQMHP�]QDQMD�PHG� ÊWXGHQWL� LQ� UD]YLMDQMHP� VNXSQLK
PHQWDOQLK�PRGHORY�� MH� L]NOMXáHQD�� ����� �-RKQVRQ�� -RKQ�
VRQ��������������

3RJOHGL�VRFLDOQHJD� LQ�NXOWXUQHJD�NRQVWUXNWLYL]PD�QD
]QDQMH�� XáHQMH� LQ� SRXáHYDQMH� VR� YSOLYDOL� WXGL� QD� XVSR�
VDEOMDQMH� XáLWHOMHY�� 3XWQDP� LQ� %RUNR� VWD� L]SRVWDYLOD� WUL
NOMXáQD�SRGURáMD�REUDYQDYH�SUREOHPDWLNH��XPHÊáHQRVW�Y
SRVHEQHP� IL]LáQHP� LQ� VRFLDOQHP� NRQWHNVWX�� GUXÌEHQD
QDUDYD� WHU� GLVWULEXLUDQRVW� PHG� LQGLYLGXXPL� LQ� RURGML
�3XWQDP��%RUNR������������3UHGPHW�SURXáHYDQMD�QL�SRVD�
PH]QLN�V�VYRMLP�QRWUDQMLP�PHQWDOQLP�XVWURMHP��LQWHUHVL�
SRWUHEDPL� LGU��� WHPYHá� SRVDPH]QLN� Y� LQWHUDNFLML� ]
GUXÌEHQLP�LQ�NXOWXUQLP�RNROMHP��6SR]QDYDQMH�LQ�XáHQMH
SD� VWD� RGYLVQD� RG�GUXÌEHQLK� LQ� NXOWXUQLK� RNROLÊáLQ�� 3UL
XáHQMX� XSRUDEOMD� SRVDPH]QLN� NXOWXUQR� RURGMH� �NRW� VR
VLPEROQL� VLVWHPL�� LQ� WL� VR� KNUDWL� SUHGPHW� XáHQMD� LQ
VSR]QDYDQMD�������IL]LáQR� LQ�VRFLDOQR�RNROMH��Y�NDWHUHP
SRWHND�GHMDYQRVW�� MH� LQWHJUDOQL�GHO�GHMDYQRVWL�� LQ� GHMDY�
QRVW� MH� LQWHJUDOQL� GHO� XáHQMD�� SUL� NDWHUHP� VH� GRJDMD�
7HPHOMQL�GHO� WHJD��NDU� VH�SRVDPH]QLN�XáL�� MH� VDP�QDáLQ
XáHQMD���SRVHEHQ�VNORS�]QDQMD�LQ�VSUHWQRVWL�WHU�SRORÌDM��Y
NDWHUHP� VH� RVHED� XáL�� 0HGWHP� NR� VH� WUDGLFLRQDOQH
NRJQLWLYQH� SHUVSHNWLYH� RVUHGLQMDMR� QD� SRVDPH]QLND� NRW
WHPHOMQR� HQRWR� DQDOL]H�� VH� XPHÊáD� SHUVSHNWLYD� VRFLDO�
QHJD� LQ� NXOWXUQHJD� NRQVWUXNWLYL]PD� QD� LQWHUDNWLYQL� VLV�
WHP�� WD� YNOMXáXMH� SRVDPH]QLNH� NRW� XGHOHÌHQFH�� NL� VR� Y
LQWHUDNFLML� GUXJ� ]� GUXJLP�� ]� XáQLP� JUDGLYRP� LQ� UHSUH�
]HQWDFLMVNLPL� VLVWHPL��� �&REE�� %RZHUV�� ������ *UHHQR�
�����FLW��SR�3XWQDP��%RUNR������������,]�WHJD�L]SHOMXMHWD
DYWRUMD� YSUDÊDQMD�� ����� D�� NDP� XPHVWLWL� XáLWHOMHYH� XáQH
L]NXÊQMH�� E�� QDUDYR� GLVNXU]LYQLK� VNXSQRVWL� SUL� SRXáH�
YDQMX� LQ�XVSRVDEOMDQMX�XáLWHOMHY� LQ� F��SRPHQ�RURGMD�SUL
XáLWHOMHYHP� GHOX��� 3XWQDP� LQ� %RUNR� ������� SRG� D�� RE�
UDYQDYDWD� SUREOHPDWLNR� QHVNODGMD�PHG� XVSRVDEOMDQMHP
LQ� XáLWHOMHYLP� GHORP��8áHQMH� MH� SUHYHá� GHNRQWHNVWXDOL�
]LUDQR�� GD� EL� ELOR� NDNRYRVWQR�� 3RG� E�� SRXGDUMDWD� YORJR
GLVNXU]LYQLK�VNXSQRVWL�SUL�VSRGEXMDQMX�XáLWHOMHY�]D�QRYH
SULMHPH�SUL�SRXáHYDQMX��9�SUHWHNORVWL� VR�ELOH�SRJODYLWQD
GLVNXU]LYQD�VNXSQRVW�XáLWHOMHY� ÊROH��XQLYHU]H�� VNXSQRVWL�
Y� NDWHULK� SUHYODGXMHMR� WUDGLFLRQDOQL� QDáLQL� SRXáHYDQMD�
3RG�F��SUHGYVHP� UD]LVNXMHWD��NDNR� UDáXQDOQLN� VSUHPLQMD
GHOR�XáLWHOMD�LQ�QMHJRYR�XáHQMH��3XWQDP��%RUNR����������
����� 3UL� REOLNRYDQMX�PRGHOD� XVSRVDEOMDQMD� VPR� VNXÊDOL
RGSUDYOMDWL� SRPDQMNOMLYRVWL� SUL� XVSRVDEOMDQMX� XáLWHOMHY�
QD�NDWHUH�DYWRUMD�RSR]DUMDWD��2PRJRáLOL� VPR�NRQWHNVWX�
DOL]DFLMR�XáHQMD�Y�GHOR� LQ�SRVOHGLáQR�XVWUH]QHMÊL�SUHQRV
WHRULMH�Y�SUDNVR��XáHQMH�Y�GLVNXU]LYQL�VNXSQRVWL��XáHQMH�]
,.7�LQ�DYWHQWLáQLPL�XáQLPL�DNWLYQRVWPL�
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6O�����8àLWHOM�ODKNR�L]NRULÉàD�SUHGQRVWL�QRYLK�WHKQRORJLM�
àH�MH�XVWUH]QR�XVSRVREOMHQ��IRWR��$��2ELG��
)LJ�����7KH�WHDFKHU�FDQ�RQO\�WDNH�DGYDQWDJH�RI�WKH�QHZ
WHFKQRORJLHV�LI�SURSHUO\�WUDLQHG��SKRWR��$��2ELG��

9� XáQLK� QDáUWLK� MH� YORJD� VRGHORYDOQHJD� GHOD� PHG
XáLWHOML� SUHPDOR� XSRÊWHYDQD�� V� WHP� SD� MH� VSUHJOHGDQD
YORJD�VRGHORYDQMD� WDNR�SUL�VWURNRYQHP� UD]YRMX�XáLWHOMHY
NDNRU� SUL� NDNRYRVWQL� L]SHOMDYL� SRXND�� %�� 0DUHQWLá� 3R�
ÌDUQLN�RSR]DUMD�WXGL�QD�SRWUHEH�SR�VRGHORYDQMX�XáLWHOMHY
SUL�DNFLMVNHP� UD]LVNRYDQMX�SHGDJRÊNH�SUDNVH� LQ�QMHQHP
UD]YRMX� �0DUHQWLá� 3RÌDUQLN�� ������� 3UL� XSRUDEL� ,.7� SUL
SRXáHYDQMX� MH� VRGHORYDQMH�PHG� XáLWHOML� SD� WXGL� V� VWUR�
NRYQMDNL� GUXJLK� SRGURáLM�� NL� ]DGHYDMR� SURGXNFLMR� LQ
XSRUDER�,.7�WHU�LQIRUPDFLMVNLK�XáQLK�YLURY�SUL�SRXNX��QH�
SRJUHÊOMLYR��1DáUWRYDQMH�LQ�YSHOMDYD�,.7�Y�SRXáHYDQMH�MH
]DKWHYQR�]D� L]REUDÌHYDOQR�RUJDQL]DFLMR� WHU�QMHQR�YRGH�
QMH� LQ� XSUDYOMDQMH�� ]D� XáLWHOMD� WHU� QMHJRYR� GLGDNWLáQR
QDáUWRYDQMH��]D�XáHQFH�SUL�XáHQMX��3URFHV�QDáUWRYDQMD�LQ
YSHOMDYH� ODKNR� SRWHND� OH� Y� VRGHORYDQMX� YVHK� ]DLQWHUH�
VLUDQLK��5D]YLOL� VPR� VRGHORYDOQL�PRGHO�XVSRVDEOMDQMD� LQ
VSRSROQMHYDQMD�� Y� NDWHUHP� VPR� VNXÊDOL� VSRGEXGLWL� YSH�
OMDYR� ,.7�Y�SRXáHYDQMH� V� VRGHORYDQMHP�XáLWHOMHY��2� VR�
GHORYDOQHP�PRGHOX�SUL�XVSRVDEOMDQMX�LQ�VSRSROQMHYDQMX
XáLWHOMHY� ]D� XSRUDER� LQIRUPDFLMVNR�NRPXQLNDFLMVNH� WHK�
QRORJLMH�SUL�SRXáHYDQMX��Y�HYURSVNLK�GUÌDYDK��SRURáDMR
WXGL�Y�SRURáLOX�8JRWDYOMDQMH�NRPSHWHQF�XáLWHOMHY�]D� LQ�
IRUPDFLMVNR�NRPXQLNDFLMVNR� WHKQRORJLMR� �$VVHVVPHQW
VFKHPHV��������

8VSRVDEOMDQMH�SR�PRGHOX�SRWHND�NRPELQLUDQR��GHO�Y
WUDGLFLRQDOQL�NRQWDNWQL�GHODYQLFL��GHO�Y�VSOHWQL�GHODYQLFL
�UDáXQDOQLÊNR�SRGSUWR�VRGHORYDOQR�XáHQMH���8áLWHOML�SUHM�
PHMR�PXOWLPHGLMVNR�XáQR�JUDGLYR��NL�MH�L]GHODQR�PRGX�
ODUQR� LQ� JD� MH� PRJRáH� SULODJDMDWL� ]D� SRWUHEH� XGHOH�
ÌHQFHY� Y� UD]OLáQLK� SURJUDPLK� XVSRVDEOMDQMD�� 3RVHEQD
VNUE� MH� ELOD� QDPHQMHQD� VSRGEXMDQMX� UDáXQDOQLÊNR� SRG�
SUWH�NRPXQLFLMH�V�VWUDQL� L]YDMDOFHY�L]REUDÌHYDQMD��GD�EL
VH�Y]SRVWDYLOR�REáXWMH�VNXSQRVWL�PHG�XáLWHOML�LQ�QMLKRYR
VRGHORYDQMH� SUL� SUHGYLGHQLK� GHMDYQRVWLK�� 5DáXQDOQLÊNR
SRGSUWR� NRPXQLFLUDQMH� RPRJRáD� QDGRPHÊáDQMH� WUDGL�
FLRQDOQH�RUDOQH�GLPHQ]LMH� L]REUDÌHYDOQH�NRPXQLNDFLMH�
QH�� GD� EL� ]PDQMÊHYDOD�� NDU� MH� ELOR� GR� QHGDYQHJD� QH�

QDGRPHVWOMLY� SULYLOHJLM� NODVLáQHJD� NRQWDNWQHJD� XáQHJD
SRORÌDMD� Y� SUHGDYDOQLFL� �,VWHQLá� 6WDUáLá�� ������ ����� 3UL
L]SHOMDYDK� MH� ELOD� XSRUDEOMHQD� Y� OHWX� ����� OLFHQáQR
SURJUDPVND� RSUHPD� )LUVW� &ODVV�� QDWR� SD� RGSUWRNRGQD
SURJUDPVND� RSUHPD� 0RRGOH� �0RGOH� �� $� )UHH� 2SHQ
6RXUFH� 0DQDJHPHQW� 6\VWHP� IRU� 2QOLQH� /HUQLQJ�� +WWS�
��PRRGOH�RUJ��� R]LURPD� VDPRVWRMQL� VSOHWQL� VWUHÌQLN
$SDFKH��%URGQLN�HW�DO���������

8VSRVDEOMDQMH� WHPHOML� QD� VRGHORYDOQHP� XáHQMX�� NL
RPRJRáD�SUHSOHWDQMD�LQGLYLGXDOQHJD�V�VNXSLQVNLP�XáQLP
GHORP�PHG�XVSRVDEOMDQMHP�LQ�VH�ODKNR�QDGDOMXMH�WXGL�SR
NRQáDQHP� SURJUDPX� XVSRVDEOMDQMX�� 3UHGYVHP� MH� SR�
PHPEQR� Y]SRVWDYLWL� VRGHORYDQMH� SUL�� DQDOL]L� VWDQMD� LQ
SRWUHE� QD� SRGURáMX� XSRUDEH� ,.7� SUL� SRXáHYDQMX�� PH�
QMDYL�L]NXÊHQM��QDáUWRYDQMX�YSHOMDYH�QRYRVWL��UHIOHNVLML�LQ
VDPRHYDOYDFLML�

6RGHORYDQMH� Y]SRVWDYOMDPR� ]� UD]OLáQLPL� XáQLPL� GH�
MDYQRVWPL�� NRW� VR�� SUREOHPVNR� XáHQMH�� GLVNXVLMD�� ÊWXGLM
SULPHURY��VLPXODFLMD��SURMHNW��GQHYQLÊNL�]DSLV�

0RGHO� VPR� YSHOMDOL� Y� SURJUDPH� VSRSROQMHYDQMD� LQ
XVSRVDEOMDQMD�XáLWHOMHY�QD�)LOR]RIVNL�IDNXOWHWL�8QLYHU]H�Y
/MXEOMDQL� Y� OHWLK������ LQ������SUL�SURJUDPLK�'LGDNWLND
LQIRUPDFLMVNR�NRPXQLNDFLMVNH� WHKQRORJLMH� Y� YLVRNRÊRO�
VNHP�L]REUDÌHYDQMX��,VWHQLá�6WDUáLá������E���0HQWRUVWYR
YLVRNRÊROVNHP�ÊWXGLMX��,VWHQLá�6WDUáLá������E���WHU�8VSR�
VDEOMDQMH� L]REUDÌHYDOFHY� RGUDVOLK� ]D� UD]YRM� SURJUDPRY
LQ� JUDGLY� ]D� HOHNWURQVNR� L]REUDÌHYDQMH� QD� 3HGDJRÊNL
IDNXOWHWL�8QLYHU]H�QD�3ULPRUVNHP�SD�SUL�SURJUDPLK�3UHG�
SLVDQL� SURJUDP� L]� UDáXQDOQLÊWYD� �%URGQLN� HW� DO��� ������
8SRUDED� UDáXQDOQLÊNLK� VLPXODFLM� SUL� ]JRGQMHP� XáHQMX
QDUDYRVORYMD� ]D� XáLWHOMH� UD]UHGQHJD� SRXND� WHU�8SRUDED
UDáXQDOQLÊNLK� VLPXODFLM� SUL� QDUDYRVORYMX� ]D� XáLWHOMH
SUHGPHWQHJD�SRXND�

0RGHO� MH� ELO� XSHOMDQ� WXGL� SUL� XVSRVDEOMDQMX� L]REUD�
ÌHYDOFHY� RGUDVOLK� QD� $QGUDJRÊNHP� FHQWUX� 6ORYHQLMH� Y
SURJUDPLK� 8VSRVDEOMDQMH� PHQWRUMHY� ÊWXGLMVNLK� NURÌNRY
�,VWHQLá�6WDUáLá���������(�L]REUDÌHYDQMH�áODQRY�NRPLVLM�]D
SUHYHUMDQMH� LQ� SRWUMHYDQMH� QDFLRQDOQLK� SRNOLFQLK� NYD�
OLILNDFLM� �,VWHQLá� 6WDUáLá�� ����F�� LQ� Y� SURJUDPX� $QGUD�
JRÊNR�XVSRVDEOMDQMH��1D�=YH]L�OMXGVNLK�XQLYHU]�6ORYHQLMH
VPR�PRGHO�YSHOMDOL�SUL�XVSRVDEOMDQMX� L]REUDÌHYDOFHY� WHU
RUJDQL]DWRUMHY� L]REUDÌHYDQMD�RGUDVOLK�Y�SURJUDPX� ,QIRU�
PDFLMVND� WHKQRORJLMD� ]D� NDNRYRVWQR� XáHQMH� LQ� SRXáH�
YDQMH�WHU�XVSHÊHQ�PHQHGÌPHQW�Y� L]REUDÌHYDQMX�RGUDVOLK
OHWD�������,VWHQLá�6WDUáLá������G�������

/HWD� ������ NR� VPR� SULáHOL� ]� XYDMDQMHP�PRGHOD�� VR
ELOH� UD]PHUH� GRNDM� QHQDNORQMHQH� XSRUDEL� ,.7� SUL� XVSR�
VDEOMDQMX� XáLWHOMHY�� 3URJUDPRY� XVSRVDEOMDQMD� LQ� VSRSRO�
QMHYDQMD�� NL� VR� NRPELQLUDOL� WUDGLFLRQDOQR� GHODYQLFR� V
VSOHWQR� GHODYQLFR�� QL� ELOR� PRJRáH� XYUVWLWL� Y� NDWDORJH
0É=É� LQ� MLK� XVWUH]QR� WRáNRYDWL� SR� VLVWHPX� ]D� QDSUHGR�
YDQMH�XáLWHOMHY��/HWD������SD�VH�SURJUDPL��NL�YNOMXáXMHMR
,.7��ÌH�SRVSHÊHQR�XYHOMDYOMDMR�QD�YVHK�SRGURáMLK��7DNÊQR
XVSRVDEOMDQMH�SRVWDMD�EROM�SUDYLOR�NRW� L]MHPD��1D�3HGD�
JRÊNL� IDNXOWHWL� .RSHU� SD� JD� QDGJUDMXMHPR� V� FHORYLWLP
VLVWHPRP�]D�YVHÌLYOMHQMVNR�VRGHORYDOQR�VSRSROQMHYDQMH�
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$QGUHMD�,67(1,Þ�67$5Þ,Þ
8QLYHUVLW\�RI�3ULPRUVND��)DFXOW\�RI�(GXFDWLRQ��6,������.RSHU��&DQNDUMHYD�XOLFD��

H�PDLO��DQGUHMD�VWDUFLF#SHI�XSU�VL

$QGUHM�%52'1,.
8QLYHUVLW\�RI�3ULPRUVND��)DFXOW\�RI�(GXFDWLRQ��6,������.RSHU��&DQNDUMHYD�XOLFD��

H�PDLO��DQGUHM�EURGQLN#SHI�XSU�VL

6800$5<

,Q�VHUYLFH� WHDFKHU� WUDLQLQJ� IRU� WKH� XVH� RI� LQIRUPDWLRQ�FRPPXQLFDWLRQ� WHFKQRORJ\� �,&7�� KDV� UHFHQWO\� UHOLHG
SULPDULO\�RQ�DSSURDFKHV�WKDW�ZHUH�DGRSWHG�IURP�VRFLDO�DQG�FXOWXUDO�FRQVWUXFWLYLVP��7KHVH�DSSURDFKHV�HPSKDVL]H�WKH
UROH�RI� WKH�FROODERUDWLYH�ZRUN�RI� WHDFKHUV� LQ� WKHLU�SURIHVVLRQDO�GHYHORSPHQW�DQG�SUDFWLFH��7KH�FKDQJHG�UROH�RI� WKH
WHDFKHU�KDV�EHHQ�VLJQLILFDQWO\�GLUHFWHG�E\�WKH�GHYHORSPHQW�RI� ,&7��1HZ�WHFKQRORJLHV�KDYH�EHFRPH�LQWHJUDWHG�LQWR
HYHU\GD\�SHGDJRJLFDO�SUDFWLFH�DQG�WKH�GHYHORSPHQW�DV�ZHOO�DV�SURIHVVLRQDO�ZRUN�RI�WKH�WHDFKHU��%XW�WKH�WHDFKHU�FDQ
RQO\� WDNH� DGYDQWDJH� RI� WKH� QHZ� WHFKQRORJLHV� LI� SURSHUO\� WUDLQHG�� 7KH� SDSHU� IRFXVHV� RQ� WKH� SUHVHQWDWLRQ� RI� DQ
HOHFWURQLF�WHDFKHU�WUDLQLQJ�PRGXOH��7KH�DSSOLFDWLRQ�ILHOG�RI� WKH�PRGHO�LV�ZLWKLQ�WHDFKHU�WUDLQLQJ�IRU� WKH�XVH�RI� ,&7�
QHYHUWKHOHVV��WKH�PRGHO�FRXOG�DOVR�EH�DSSOLHG�WR�RWKHU�WHDFKHU�WUDLQLQJ�SURJUDPV��7HDFKHU�WUDLQLQJ�IRU�WKH�XVH�RI�,&7
XVHG� WR� FRQFHQWUDWH� RQ� WKH� GHYHORSPHQW� RI� ,&7� WHFKQLFDO� FRPSHWHQFH� EXW� UHFHQWO\� WKHUH� KDV� EHHQ� D� VKLIW� WRZDUG
WUDLQLQJ� IRU� SURIHVVLRQDO� VHOI�GHYHORSPHQW�� 7KH� WUDLQLQJ� PRGHO� DLPV� WR� HOLPLQDWH� WKH� VKRUWFRPLQJV� RI� SUHYLRXVO\
GHVLJQHG�SURJUDPV�� WR�DOORZ� WKH�FRQWH[WXDOL]DWLRQ�RI� OHDUQLQJ� LQ� WKH�ZRUN�DQG�FRQVHTXHQWO\� WKH� WUDQVIHU�RI� WKHRU\
LQWR�SUDFWLFH��2WKHU�JRDOV�DUH�GLVFXUVLYH�FRPPXQLW\�OHDUQLQJ��OHDUQLQJ�WKURXJK�,&7��DQG�DXWKHQWLF�,&7�DFWLYLWLHV��7KH
WUDLQLQJ� LV� FHQWUHG� RQ� FROODERUDWLYH� OHDUQLQJ� WKDW� HQDEOHV� WKH� HQWZLQLQJ� RI� LQGLYLGXDO� DQG� JURXS�ZRUN� GXULQJ� WKH
WUDLQLQJ�SURJUDP� WKDW�FDQ�DOVR�FRQWLQXH�DIWHU� WKH�FRPSOHWLRQ�RI� WKH� WUDLQLQJ�SURJUDP��&ROODERUDWLYH� OHDUQLQJ�EHDUV
VSHFLDO�HPSKDVLV�LQ�WKH�SUHVHQW�VLWXDWLRQ�DQG�WDUJHW�QHHGV�DQDO\VLV�FRQFHUQLQJ�WKH�XVH�RI�,&7�LQ�WHDFKLQJ��H[SHULHQFH
H[FKDQJH�� SODQ� IRU� WKH� LQWURGXFWLRQ� RI� LQQRYDWLRQV�� UHIOHFWLRQ�� DQG� VHOI�HYDOXDWLRQ�� &ROODERUDWLYH� OHDUQLQJ� LV
LPSOHPHQWHG� WKURXJK� D� YDULHW\� RI� OHDUQLQJ� DFWLYLWLHV�� VXFK� DV�� SUREOHP�EDVHG� OHDUQLQJ�� GLVFXVVLRQV�� FDVH� VWXGLHV�
VLPXODWLRQV��SURMHFWV��DQG�GLDU\�HQWULHV�

.H\�ZRUGV��LQ�VHUYLFH�WHDFKHU�WUDLQLQJ��FRQVWUXFWLYLVP��LQIRUPDWLRQ�FRPPXQLFDWLRQ�WHFKQRORJ\��FRPSXWHU�VXSSRUWHG
FROODERUDWLYH�OHDUQLQJ��6ORYHQLD

/,7(5$785$

$VVHVVPHQW� VFKHPHV� �������� $VVHVVPHQW� VFKHPHV� IRU
WHDFKHUV
� ,&7� FRPSHWHQFH� �� $� SROLF\� DQDO\VLV�� 5HVXOWV
IURP�3,&�3�3�6XUYH\��(XURSHDQ�VFKRROQHW��+WWS���ZZZ�
HXQ�RUJ�LQVLJKW�SGI�VSHFLDOBUHSRUWV�3,&B5HSRUWB$VVHVV�
PHQW���VFKHPHVBLQVLJKWQ�SGI��������������
%URGQLN�� $��� ,VWHQLÞ� 6WDUÞLÞ�� $��� 9LÞLÞ�� -�� �������� 3UHG�
SLVDQL�SURJUDP�L]�UDáXQDOQLÊWYD��.RSHU��8QLYHU]D�QD�3UL�
PRUVNHP�� 3HGDJRÊND� IDNXOWHWD�� +WWS�� ��ZZZ�SHI�XSU�VL
�0$5$�7(&$-,�5DFXQDOQLVWYR���������������
&XEDQ�� /�� �������� 7HDFKHUV� DQG� PDFKLQHV�� WKH� FODVV�
URRP� XVH� RI� WHFKQRORJ\� VLQFH� ������ 1HZ� <RUN�
7HDFKHUV
�&ROOHJH�3UHVV�
&XEDQ��/����������2YHUVROG�DQG�8QGHUXVHG��&RPSXWHUV
LQ�WKH�FODVVURRP��&DPEULGJH��+DUYDUG�8QLYHUVLW\�3UHVV�
0Æ=Æ� �������� 'HMDYQRVW� 0É=É� QD� SRGURáMX� LQIRUPD�
WL]DFLMH� Y]JRMQR�L]REUDÌHYDOQLK� ]DYRGRY�� �������� /MXE�

OMDQD�� 0LQLVWUVWYR� ]D� ÊROVWYR�� ]QDQRVW� LQ� ÊSRUW�� +WWS�
��ZZZ�PV]V�VL�VOR�SUHGVWDYOMDPR�UR�DNWLYQRVWL�DVS��������
�����
'LQHYVNL�� '��� %URGQLN�� $�� �������� &HORVWQR� XáHQMH� ]
YNOMXáHYDQMHP�,.7�LQ�PHGLMHY��9��&RWLá��0��HW�DO���HGV���
��� PHGQDURGQL� ]QDQVWYHQL� VHVWDQHN� 9SOLY� VRGREQLK
]QDQVWYHQLK� GRVHÌNRY� QD� ]JRGQMH� XáHQMH�� ,]YOHáNL�
.RSHU�� 8QLYHU]D� QD� 3ULPRUVNHP�� 3HGDJRÊND� IDNXOWHWD�
������
'LQHYVNL�� '��� %URGQLN�� $�� �������� /LIHORQJ� OHDUQLQJ
WHFKQRORJ\� LQQRYDWLRQV� IRU�HIILFLHQW� DGXOW� HGXFDWLRQ��9�
)ORUMDQáLá�� -��� 3DDSH�� %�� :�� �HGV���� 3HUVRQQHO� DQG� PD�
QDJHPHQW��VHOHFWHG�WRSLFV��)UDQNIXUW�DP�0DLQ���3��/DQJ�
��������
)RZOHU�� &�� -�� +��� 0D\HV�� -�� 7�� �������� /HDUQLQJ� UH�
ODWLRQVKLSV�IURP�WKHRU\�WR�GHVLJQ��9��6TXLUHV�'���&RQROH
*��� -DFREV� *�� �HGV���� 7KH� &KDQJLQJ� )DFH� RI� /HDUQLQJ
7HFKQRORJ\��&DUGLII��8QLYHUVLW\�RI�:DOHV�3UHVV��������



$11$/(6�©�6HU��KLVW��VRFLRO��©����©������©��

$QGUHMD�,67(1,à�67$5à,à��$QGUHM�%52'1,.��86326$%/-$1-(�8à,7(/-(9�=$�8325$%2�,1)250$&,-6.2�.2081,.$&,-6.(�7(+12/2*,-(���������

���

*HUJHQ�� .�� -�� �������� $Q� LQYLWDWLRQ� WR� VRFLDO� FRQ�
VWUXFWLRQ��/RQGRQ��6$*(�3XEOLFDWLRQV�
*ODVHUVIHOG�� (��9�� ��������$�&RQVWUXFWLYLVW�$SSURDFK� WR
7HDFKLQJ��9��6WHIIH��/��3���*DOH�� -�� �HGV����&RQVWUXFWLYLVP
LQ�(GXFDWLRQ��1HZ�-HUVH\��/DZUHQFH�(UOEDXP�$VVRFLDWHV
3XEOLVKHUV�������
,VWHQLÞ�6WDUÞLÞ�� $�� �������� &0&� �� DQ� RUDO�IULHQGO\
ZULWWHQ�FRPPQXQLFDWLRQDO� WHFKQRORJ\��7KH�FKDOHQJH�RI
7HDFKHU¤V� UROH� LQ� WKH� FRPSXWHU� PHGLDWHG� OHDUQLQJ�� 9�
.R]ORZVND�� $��� .RÌXK�� %�� �HGV���� 7KH� TXDOLW\� RI� HGX�
FDWLRQ� LQ� WKH� OLJKW� RI� HGXFDWLRQDO� FKDOHQJHV� DQG� WHQ�
GHQFLHV� RI� WKH� WKLUG� PLOOHQQLXP�� &]HVWRFKRZD�� :\GD�
ZQLFWZR�:63��������
,VWHQLÞ� 6WDUÞLÞ�� $�� �������� (YDOYDFLMD� L]REUDÌHYDQMD
PHQWRUMHY� ÊWXGLMVNLK� NURÌNRY�� 3LORWVND� L]SHOMDYD� GDOMLQ�
VNHJD� L]REUDÌHYDOQHJD�SURJUDPD�]� UDáXQDOQLÊNR�SRGSU�
WLP� VRGHORYDOQLP� XáHQMHP� RG� ���� ��� GR� ���� ��� �����
/MXEOMDQD��$&6�
,VWHQLÞ� 6WDUÞLÞ�� $�� �����D��� =DJRWDYOMDQMH� NDNRYRVWL� H�
XáHQMD� Y� L]REUDÌHYDQMX� RGUDVOLK� Y� 6ORYHQLML�� 8JRWDY�
OMDQMH� SRWUHE� LQ� QDáUWRYDQMH� SURIHVLRQDOQHJD� UD]YRMD
L]REUDÌHYDOFHY� RGUDVOLK� QD� SRGURáMX� SULVWRSRY� SUL� SR�
XáHYDQMX� LQ� VSRGEXMDQMX� NDNRYRVWQHJD� H�XáHQMD�� 9�� (�
L]REUDÌHYDQMH� GRÌLYHWL� LQ� L]SHOMDWL� ]ERUQLN� VWURNRYQH
NRQIHUHQFH��0DULERU��'2%$��������
,VWHQLÞ� 6WDUÞLÞ�� $�� �����E��� 'LGDNWLND� LQIRUPDFLMVNR�
NRPXQLNDFLMVNH� WHKQRORJLMH� Y� YLVRNRÊROVNHP� L]REUDÌH�
YDQMX�� /MXEOMDQD�� &HQWHU� ]D� SHGDJRÊNR� L]REUDÌHYDQMH
)LOR]RIVND�IDNXOWHWD�8QLYHU]H�Y�/MXEOMDQL�
,VWHQLÞ�6WDUÞLÞ��$�������D���6RGHORYDOQR�XáHQMH�SUL�XSR�
UDEL� UDáXQDOQLND� QD� SUHGPHWQL� VWRSQML� RVQRYQH� ÊROH�
/MXEOMDQD�� 'LGDFWLFD� 6ORYHQLFD�� 3HGDJRÊND� RE]RUMD� �Y
WLVNX��
,VWHQLÞ�6WDUÞLÞ��$�������E���0HQWRUVWYR�Y�YLVRNRÊROVNHP
ÊWXGLMX�� /MXEOMDQD�� &HQWHU� ]D� SHGDJRÊNR� L]REUDÌHYDQMH
)LOR]RIVNH�IDNXOWHWH�8QLYHU]H�Y�/MXEOMDQL�
,VWHQLÞ� 6WDUÞLÞ��$�� �����F��� (�L]REUDÌHYDQMH� áODQRY� NR�
PLVLM�]D�SUHYHUMDQMH�LQ�SRWUMHYDQMH�QDFLRQDOQLK�SRNOLFQLK
NYDOLILNDFLM�� 1RYLáNH�� QRYHPEHU� ������ /MXEOMDQD�� $&6�
������
,VWHQLÞ� 6WDUÞLÞ�� $�� �����G��� 9ORJD� L]REUDÌHYDOFHY� RG�
UDVOLK� QD� OMXGVNLK� XQLYHU]DK� SUL� VSRGEXMDQMX� H�L]REUD�
ÌHYDQMD� LQ� RGSUDYOMDQMX� UHJLMVNHJD� QHVNODGMD�� 9�� 
RU�
âHYLß��1���6YHWLQD��0���HGV�������DQGUDJRÊNL�NRORNYLM�,]R�
EUDÌHYDQMH� LQ� XVSRVDEOMDQMH� XáLWHOMHY� Y� L]REUDÌHYDQMX
RGUDVOLK��/MXEOMDQD��$&6���������
-RKQVRQ��'��:���-RKQVRQ��5��7����������&RRSHUDWLRQ�DQG
WKH� XVH� RI� WHFKQRORJ\�� 9�� -RQDVVHQ� '�� +�� �HG���� +DQG�
ERRN� RI� UHVHDUFK� IRU� HGXFDWLRQDO� FRPPXQLFDWLRQV� DQG
WHFKQRORJ\��1HZ�<RUN��0F0LOODQ������������
0DUHQWLÞ� 3RÉDUQLN�� %�� �������� 8VSHÊQD� SUHQRYD� WHUMD
HQDNRSUDYQHMÊL�SRORÌDM��DOWHUQDWLYQH��UD]LVNRYDOQH�SDUD�

GLJPH� LQ� XáLWHOMD� UD]LVNRYDOFD�� 6RGREQD� SHGDJRJLND�
�����������DSULO�������/MXEOMDQD��='3'6��������
1RYDN�� -�� '�� �������� $SSOLFDWLRQ� RI� $GYDQFHV� LQ� /H�
DUQLQJ� 7KHRU\� DQG� 3KLORVRSK\� RI� 6FLHQFH� WR� ,PSUR�
YHPHQW� RI� &KHPLVWU\� 7HDFKLQJ�� -RXUQDO� RI� &KHPLFDO
(GXFDWLRQ���������0DGLVRQ����������
3XWQDP��5��7���%RUNR��+����������:KDW�GR�QHZ�YLHZV�RI
NQRZOHGJH�DQG� WKLQNLQJ�KDYH� WR�VD\�DERXW� UHVHDUFK�RQ
WHDFKHU� OHDUQLQJ"� (GXDFWLRQDO� UHVHDUFKHU�� ���� ��� :DV�
KLQJWRQ�'&��$PHULFDQ�HGXFDWLRQDO�UHVHDUFK�DVVRFLDWLRQ�
������+WWS�� ��ZZZ�FRH�RKLR�VWDWH�HGX�DKR\�%RUNR���	
���3XWQDP�SGI�������������
5D]GHYÇHN� 3XÞNR�� &�� �������� .DNÊQHJD� XáLWHOMD� SRWUH�
EXMH� �SULáDNXMH�� GDQDÊQMD� �LQ� MXWULÊQMD�� ÊROD"�� 6RGREQD
SHGDJRJLND�� �������� SRVHEQD� ÊWHYLOND� PDUHF� �����
/MXEOMDQD�� ='3'6�� +WWS���ZZZ�VHH�GXFRRS�QHW�� HGXFD�
WLRQBLQ�SGI�NRPSHWHQFH�XFLWHOMHY�VOR�VYQ�W���SGI�� ���� ��
�����
5HVQLFN�� /�� %�� �������� 6KDUHG� &RJQLWLRQ�� 7KLQNLQJ� DV
6RFLDO�3UDFWLFH��9��5HVQLFN��/��%���/HYLQH��-��0���7HDVOH\�
6�� '�� �HGV���� 3HUVSHFWLYHV� RQ� VRFLDOO\� VKDUHG� FRJQLWLRQ�
:DVKLQJWRQ��$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ�
6,%,6� (8� �������� 6,%,6� H�(XURSH� ����� .H\� )LJXUHV� IRU
%HQFKPDUNLQJ�(8����'DWDEDQN�&RQVXOWLQJ��+WWS���ZZZ�
HPSLULFD�EL]�VLELV�ILOHV�:3�B'�����BH(XURSHB(8���SGI�
������������
6,%,6� 6/2� �������� 6,%,6� 6ORYHQLD�� &RXQWU\� UHSRUW� ���
/MXEOMDQD�� 8QLYHU]D� Y� /MXEOMDQL�� )DNXOWHWD� ]D� GUXÌEHQH
YHGH�� +WWS�� ��ZZZ�VLVSOHW�RUJ�ULV�ULV�G\QDPLF�UHDGSXEOL�
FDWLRQV�SKS"VLG ����������������
9HKRYDU�� 9��� 3DMWOHU�� $�� �������� 5D]LVNDYD� XSRUDEH
LQWHUQHWD����������JRVSRGLQMVWYD��/MXEOMDQD��8QLYHU]D�Y
/MXEOMDQL��)DNXOWHWD�]D�GUXÌEHQH�YHGH��&HQWHU� ]D�PHWR�
GRORJLMR�LQ�LQIRUPDWLNR��+WWS����ZZZ�ULV�RUJ��������������
9HKRYDU�� 9��� ÝLNLÜ�� 6�� �������� ,QWHUQHW� LQ� XáLWHOML�� 3UL�
PHUMDYD�(8���6ORYHQLMD��/MXEOMDQD��8QLYHU]D�Y�/MXEOMDQL�
)DNXOWHWD�]D�GUXÌEHQH�YHGH��&HQWHU� ]D�PHWRGRORJLMR� LQ
LQIRUPDWLNR��3URMHNW�5,6��+WWS���ZZZ�ULV�RUJ���������������
9\JRWVN\��/����������7KRXJKW�DQG�/DQJXDJH��&DPEULGJH�
7KH�0,7�3UHVV�
9\JRWVN\�� /�� 6�� ��������0LQG� LQ� 6RFLHW\�� 7KH�'HYHORS�
PHQW� RI� +LJKHU� 3V\FKRORJLFDO� 3URFHVVHV�� &DPEULGJH�
0DVVDFKXVHWWV���/RQGRQ��+DUYDUG�8QLYHUVLW\�3UHVV�
:HOOV�� *�� �������� 'LDORJLF� ,QTXLU\�� 7RZDUGV� D� VR�
FLRFXOWXUDO�SUDFWLFH�DQG�WKHRU\�RI�HGXFDWLRQ��&DPEULGJH�
&DPEULGJH�8QLYHUVLW\�SUHVV�
:HUWVFK�� -�� 9�� �������� $� 6RFLRFXOWXUDO� $SSURDFK� WR
6RFLDOO\�6KDUHG�&RJQLWLRQ��9��5HVQLFN��/��%���7HDVOH\��6�
'�� �HGV���� 3HUVSHFWLYHV� RQ� VRFLDOO\� VKDUHG� FRJQLWLRQ�
:DVKLQJWRQ�� $PHULFDQ� 3V\FKRORJLFDO� $VVRFLDWLRQ�� ���
����


