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6XUDGQLþNR�XþHQMH�NDR�PRWLYDcLMD�XþHQLND�]D�XþHQMH�PDWHPDWLNH�

0DULQD�=XEDF��'UDJLFD�0LOLQNRYLü��0LOHQNR�3LNXOD�

6$ä(7$.��ýRYMHN�MH�GUXãWYHQR�ELüH�L�sXUDÿXMH�s�GUXJLP�OMXGLPD��,sWR�WDNR�L�XþHQLFL�PRUDMX�PHÿXsREQR�sXUDÿLYDWL�GD�
EL� ODNãH� QDXþLOL� SURSLsDQR�PDWHPDWLþNR� JUDGLYR�� 6XUDGQLþNR� XþHQMH�� NRMH� MH� sYH� ]DsWXSOMHQLMH� X� QDsWDYQRM� SUDNsL��
SRND]XMH�EURMQH�SUHGQRsWL�X�RGQRsX�QD�WUDGLFLRQDOQR�XþHQMH�X�QDsWDYL�PDWHPDWLNH��2QR�sH�WHPHOML�QD�LGHML�GD�üH�XþHQLFL�
EUåH�L�ODNãH�UD]XPMHWL�L�XsYRMLWL�DSsWUDNWQH�PDWHPDWLþNH�SRMPRYH�L�SUDYLOD��EUåH�L�XsSMHãQLMH�ULMHãLWL�PDWHPDWLþNH�]DGDWNH�
DNR�PHÿXsREQR�UD]JRYDUDMX�R�QMLPD��0QRJD�sX�LsWUDåLYDQMD�SRND]DOD�GD�sX�SRsHEQR�PRWLYLUDQL�NDGD�sXUDÿXMX�X�XþHQMX��
7R�MH�SRWYUGLOR�L�QDãH�LsWUDåLYDQMH��,sWUDåLYDQMH�MH�SURYHGHQR�X�6UHGQMRM�ãNROL�X�ýLWOXNX��8þHQLFL�sX�ELOL�SRGLMHOMHQL�X�GYLMH�
sNXSLQH��NRQWUROQX�L�HNsSHULPHQWDOQX��.RQWUROQD�sNXSLQD�MH�XþLOD�QD�WUDGLFLRQDODQ�QDþLQ��D�HNsSHULPHQWDOQD�MH�NRULsWLOD�
sXUDGQLþNR�XþHQMH��5H]XOWDWL�sX�SRND]DOL�GD�sX�XþHQLFL�HNsSHULPHQWDOQH�sNXSLQH�ELOL�YLãH�PRWLYLUDQL�]D�XþHQMH�RG�XþHQLND�
NRQWUROQH�sNXSLQH��

.OMXþQH�ULMHþL��PDWHPDWLND��XþHQLN��sXUDGQMD��XþHQMH�PDWHPDWLNH��PRWLYDFLMD�

&ROODERUDWLYH�/HDUQLQJ�DV�D�6WXGHQW�0RWLYDWLRQ�IRU�/HDUQLQJ�0DWK�
$%675$&7��0DQ�Ls�D�sRFLDO�EHLQJ�DQG�FRRSHUDWHs�ZLWK�RWKHU�SHRSOH��/LNHZLsH��sWXGHQWs�PXsW�FRRSHUDWH�ZLWK�HDFK�
RWKHU� sR� WKDW� WKH\� FDQ� HDsLO\� OHDUQ� WKH� SUHsFULEHG� PDWKHPDWLFDO� EDFNJURXQG�� CROODERUDWLYH� OHDUQLQJ�� ZKLFK� Ls�
LQFUHDsLQJO\�UHSUHsHQWHG�LQ� WHDFKLQJ�SUDFWLFH��KDs�PDQ\�DGYDQWDJHs�RYHU�WUDGLWLRQDO�WHDFKLQJ�LQ�PDWK�FODssHs��,W� Ls�
EDsHG�RQ�WKH�LGHD�WKDW�sWXGHQWs�ZLOO�EH�TXLFNHU�DQG�HDsLHU�WR�XQGHUsWDQG�DQG�DGRSW�DEsWUDFW�PDWKHPDWLFDO�FRQFHSWs�
DQG�UXOHs��DQG�WR�sROYH�PDWKHPDWLFDO�WDsNs�IDsWHU�DQG�PRUH�HIIHFWLYHO\�LI�WKH\�WDON�WR�HDFK�RWKHU�DERXW�WKHP��0DQ\�
sWXGLHs�KDYH�sKRZQ�WKDW�WKH\�DUH�SDUWLFXODUO\�PRWLYDWHG�ZKHQ�WKH\�FROODERUDWH�LQ�OHDUQLQJ��7KLs�Ls�FRQILUPHG�E\�RXU�
UHsHDUFK��7KH�UHsHDUFK�ZDs�FRQGXFWHG�DW�WKH�+LJK�6FKRRO�LQ�ýLWOXN��7KH�sWXGHQWs�ZHUH�GLYLGHG�LQWR�WZR�JURXSs��ERWK�
FRQWURO� DQG� H[SHULPHQWDO�� 7KH� FRQWURO� JURXS� KDs� OHDUQHG� LQ� WKH� WUDGLWLRQDO� ZD\�� DQG� H[SHULPHQWDO� KDs� XsHG�
FROODERUDWLYH�OHDUQLQJ��7KH�UHsXOWs�sKRZHG�WKDW�WKH�sWXGHQWs�RI�WKH�H[SHULPHQWDO�JURXS�ZHUH�PRUH�PRWLYDWHG�WR�OHDUQ�
IURP�WKH�sWXGHQW�FRQWURO�JURXS��

.H\ZRUGV��PDWK��sWXGHQW��FRRSHUDWLRQ��PDWK�OHDUQLQJ��PRWLYDWLRQ�

�

892'�
3RsWRMH� PQRJD� LsWUDåLYDQMD� R� PRWLYDFLML� XþHQLND� ]D�

XþHQMH��D�PDOL�GLR�WLK�LsWUDåLYDQMD�RGQRsL�sH�QD�PRWLYDFLMX�
XþHQLND�X�QDsWDYL�PDWHPDWLNH��7R�QDs�MH�SRGsWDNOR�GD�
LsWUDåLPR�YH]X�L]PHÿX�sXUDGQLþNRJ�XþHQMH� L�PRWLYDFLMH�
XþHQLND�X�sUHGQMRãNROsNRM�QDsWDYL�PDWHPDWLNH��3RsWRMH�
YLãH� PHWRGD� sXUDGQLþNRJ� XþHQMD�� D� PL� sPR� X� sYRP�
LsWUDåLYDQMX�NRULsWLOL�PHWRGX�sODJDOLFH�L�PHWRGX�XþHQLþNLK�
WLPRYD��XsPMHUHQLK�QD�SRsWLJQXüH��8þHQLFL�SRGLMHOMHQL�X�
WLPRYH�s�UD]OLþLWRP�UD]LQRP�]QDQMD��EROMH�XþH�QHJR�sDPL��
8�WLPRYLPD�sX�XþHQLFL�XSXüHQL�MHGQL�QD�GUXJH��RQL�NRML�
]QDMX�SRPDåX�RQLPD�NRML�QH�]QDMX��ãWR� LK�PRWLYLUD�QD�
XþHQMH�� ,sWUDåLYDQMD� sX� SRND]DOD� GD� EROMH� QDXþH� RQL�
XþHQLFL� NRML� REMDãQMDYDMX� GUXJLP� XþHQLFLPD� �:HEE��
�������

685$'1,ý.2� 8ý(1-(� 8� 1$67$9,�
0$7(0$7,.(�
'DQDs� MH� QHPRJXüH� GD� OMXGsNH� ]DMHGQLFH� åLYH�

RGYRMHQR� L� L]ROLUDQR�� =DWR� MH� sXUDGQLþNR� SRQDãDQMH�
SRsWDR� FLOM� sXYUHPHQRJ� GRED�� 7DNDY� EL� FLOM� WUHEDOR�
SRsWDYLWL�L�X�REUD]RYDQMH�RG�sDPLK�QMHJRYLK�SRþHWDND��

.RG�sXUDGQLþNRJ�XþHQMD�GYD�LOL�YLãH�XþHQLND�]DMHGQR�
UDGH�QD�QHNRP�]DGDWNX�L�XsNODÿXMX�sYRMH�QDSRUH�GD�EL�
JD�XsSMHãQR�REDYLOL��3ULWRP�sYDNL�RG�QMLK�PRUD�GDWL�sYRM�
GRSULQRs�� X�SURWLYQRP� FLOM� QHüH�ELWL� SRsWLJQXW��8NROLNR�
SRsWLJQX� XsSMHK�� sYL� üH� ELWL� QDJUDÿHQL� �9L]HN� 9LGRYLü��
5LMDYHF��9ODKRYLü�âWHWLü�L�0LOMNRYLü���������

3UHPD�9L]HN�9LGRYLü�HW�DO���������JODYQH�NDUDNWHULsWLNH�
sXUDGQLþNRJ�XþHQMD�sX��
• XþHQLFL�UDGH�X�PDOLP�JUXSDPD�QD�]DGDWNX�NRML�LP�

GD�QDsWDYQLN��
• X� sYDNRM� JUXSL� LPD� GREULK�� SURsMHþQLK� L� ORãLK�

XþHQLND��
• sYDND�JUXSD�sDsWRML�sH�RG�XþHQLND�UD]OLþLWRJ�sSROD�L�

GUXJLK�NDUDNWHULsWLND��
• QDJUDGX�GRELYD�JUXSD��D�QH�SRMHGLQDF��
.RRSHUDWLYQH� sWUXNWXUH� QDYRGH� XþHQLNH� GD� sH�

XsUHGRWRþH�QD� WUXG� L� ]DMHGQLþNL� UDG�� MHU� s�SRsWL]DQMHP�
FLOMD� sYL� üH� ELWL� QDJUDÿHQL�� D� WR� SRWLþH� PRWLYDFLMX� ]D�
XþHQMH��8�NRRSHUDWLYQRM�DWPRsIHUL��XþHQLFL�sX�PRWLYLUDQL�
RsMHüDMHP� REDYH]H�� SRMHGLQDF� MH� GXåDQ� SRNXãDYDWL��
SULGRQRsLWL�L�SRPDJDWL�]DGRYROMHQMX�QRUPL�JUXSH��$PHs�
L�$PHs���������
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3RsWRMH� UD]OLþLWH�PHWRGH�sXUDGQLþNRJ�XþHQMD��D�QHNH�
RG�QMLK�sX���
• 8þHQLþNL� WLPRYL� XsPMHUHQL� QD� SRsWLJQXüH�� 2YX�

PHWRGX�MH�UD]YLR�6ODYLQ���������3UHPD�RYRM�PHWRGL�
XþHQLFL�sH�SRGLMHOH�X�JUXSH�RG�SR���þODQD�UD]OLþLWLK�
sSRsREQRsWL� L� sSROD��1DNRQ� ãWR�QDsWDYQLN� REMDsQL�
JUDGLYR��sYDNL�XþHQLN�X�JUXSL�UMHãDYD�sYRM�]DGDWDN�
L�SUL�WRPH�PRJX�SRPDJDWL�MHGDQ�GUXJRPH��1DNRQ�
WRJD�sYDNL�XþHQLN�sDPRsWDOQR�UMHãDYD�WHsW�]QDQMD��
3RsWLJQXWL�ERGRYL�sYDNRJ�XþHQLND�XsSRUHÿXMX�sH�s�
QMHJRYLP�SURsMHþQLP�UH]XOWDWLPD��D�ERGRYH�GRELYD�
RYLsQR�R�WRPH�MH�OL�EROML�LOL�ORãLML�RG�WRJ�SURsMHND��6YL�
SRMHGLQDþQL�ERGRYL�sH�]EUDMDMX�L�GRELYD�sH�UH]XOWDW�
JUXSH��*UXSD�s�QDMYLãH�ERGRYD�GRELYD�SUL]QDQMH�LOL�
QDJUDGX��

• ,QWHJULUDQR� sXUDGQLþNR� XþHQMH� þLWDQMD� L� SLsDQMD� ��
PHWRGD�]D�SRXþDYDQMH�þLWDQMD�L�SLsDQMD��

• *UXSQR� LsWUDåLYDQMH� �� XþHQLFL� UDGH� X� PDOLP�
JUXSDPD�NRULsWHüL�sXUDGQLþNR�LsWUDåLYDQMH��JUXSQX�
UDsSUDYX�L�sXUDGQLþNR�SODQLUDQMH�L�SURMHNWH��6KDUDQ�
L�6KDUDQ���������8þHQLFL�sDPL� IRUPLUDMX�JUXSX�RG�
���� þODQRYD�� RGDEHUX� MHGQX� WHPX� L]� FMHOLQH� NRMX�
FLMHOL�UD]UHG�SURXþDYD��6YDNL�þODQ�JUXSH�GRELMH�sYRM�
]DGDWDN�� 1D� NUDMX� sYDND� JUXSD� SULSUHPL� L]YMHãWDM�
NRML� SUHGsWDYQLN� JUXSH� L]ODåH� SUHG� FLMHOLP�
UD]UHGRP���

• 6ODJDOLFD� �� PHWRGD� NRMX� MH� UD]YLR� $URQsRQ� sD�
sXUDGQLFLPD� �$URQsRQ�� %ODQH\�� 6WHSKDQ�� 6LNHs�� L�
6QDSS���������,�RYGMH�sH�XþHQLFL�SRGLMHOH�X�JUXSH�
RG�����þODQRYD��6YDND�JUXSD�LPD�sYRMH�LPH�L�GRELYD�
QDsWDYQR�JUDGLYR�NRMH�WUHED�QDXþLWL��6YDNL�XþHQLN�
X�JUXSL�GRELMH�sYRM�GLR��ýODQRYL�JUXSD�NRML�sX�GRELOL�
LsWL� WHNsW� ]D� QDXþLWL�� sDsWDMX� sH� L� SRPDåX� MHGQL�
GUXJLPD��.DG�QDXþH�sYRM�GLR�YUDüDMX�sH�X�JUXSX�L�
REMDãQMDYDMX�RsWDOLP�þODQRYLPD�JUXSH��1D�WDM�QDþLQ�
XþHQLFL� SDåOMLYR� sOXãDMX�� PRWLYLUDQL� sX� GD� GDMX�
SRGUãNX�sYRMLP�NROHJDPD�L�SRND]XMX�]DQLPDQMH�]D�
UDG�sYDNRJ�þODQD�JUXSH��-HGQRP�LOL�GYD�SXWD�WMHGQR�
XþHQLFL� sH� WHsWLUDMX� GD� EL� sH� SURYMHULR� QMLKRY�
QDSUHGDN��%LW�RYRJ�WHsWLUDQMD�MH�SURYMHUD�XþHQLNR
QDSUHWND� X� XþHQMX�� D� QH� DSsROXWQL� EURM� ERGRYD��
5H]XOWDW� JUXSH� MH� ]EURM� ERGRYD� QMHQLK� þODQRYD��
-HGQRP�WMHGQR�sH�GDMH�L]YMHãWDM�NRMD�JUXSD�MH�ELOD�
QDMEROMD��NRML�SRMHGLQFL�sX�ULMHãLOL�sYH�]DGDWNH�L�NRML�
SRMHGLQFL�sX�QDMYLãH�QDSUHGRYDOL��

5D]QD� LsWUDåLYDQMD� �6ODYLQ�� ������ sX� SRND]DOD�
SUHGQRsW� sXUDGQLþNRJ� XþHQMD� X� sOXþDMX� NDG� sX�
]DGRYROMHQL�RYL�XYMHWL��
• *UXSD�NRMD�GREUR�REDYL�sYRM�]DGDWDN�PRUD�GRELWL�

QHNR�SUL]QDQMH��
• 0RUD� SRsWRMDWL� SRMHGLQDþQD� RGJRYRUQRsW�� 8sSMHK�

JUXSH� PRUD� RYLsLWL� R� XþHQMX� sYDNRJ� þODQD�� D� QH�
sDPR� R� JUXSQRP� XþLQNX�� NDNR� EL� sH� L]EMHJOD�
sLWXDFLMD�GD�QDMEROML� XþHQLN�REDYL�FLMHOL�]DGDWDN� LOL�
GD� QHNL� XþHQLFL� EXGX� LsNOMXþHQL� L]� JUXSQRJ� UDGD�
]ERJ� SUHWSRsWDYNH� GD� QH� PRJX� REDYLWL� ]DGDWDN�
�2
'RQQHOO�L�.HOO\��������6ODYLQ����������

,sWUDåLYDQMD�SRND]XMX�GD�X]�]DGRYROMHQMH�RYLK�XYMHWD�
sXUDGQLþNR�XþHQMH� LPD�SUHGQRsW�NRG�RsQRYQRãNRODFD� L�
sUHGQMRãNRODFD� ]D� sYH� YUsWH� sDGUåDMD�� RG� RsQRYQLK�
YMHãWLQD� GR� UMHãDYDQMD� SUREOHPD� �4LQ�� -RKQsRQ� L�
-RKQsRQ�� ������� 8� NRRSHUDWLYQLP� JUXSDPD� QDMYLãH�
QDXþH�XþHQLFL�NRML�GUXJLPD�GDMX�RSãLUQD�REMDãQMHQMD��D�

RQL�NRML�SULPDMX�LOL�GDMX�NUDWND�REMDãQMHQMD�QDXþH�PDQMH�
�:HEE����������

027,9$&,-$�8ý(1,.$�
-HGQD� RG� QDMYDåQLMLK� NRPSRQHQWL� NRMD� GMHOXMH� QD�

XþHQLNRYR�XþHQMH� MH�PRWLYDFLMD��0RWLYLUDQ�XþHQLN�SXQR�
EROMH� XþL� RG� XþHQLND� NRML� QLsX�PRWLYLUDQL�� )DNWRUL� NRML�
SRWLþX� XþHQLND� QD� XþHQMH� PRJX� ELWL� PQRJREURMQL�� 7R�
PRJX� ELWL� LQWHUHsL� L� FLOMHYL� NRMH� XþHQLN� åHOL� XþHQMHP�
RsWYDULWL�� sXUDGQLþNR� XþHQMH�� LsNXsWYR� L� SUHWKRGQR�
SRsWLJQXüH�X�QHNRP�SRGUXþMX��RsRELQH�RQRJD� ãWR�XþL��
QDJUDGH� L� ND]QH� RG� sWUDQH� QDsWDYQLND� L� URGLWHOMD��
SRQDãDQMH� YUãQMDND� L� sOLþQR�� Ä'DQDs� sH� X� SsLKRORJLML�
PRWLYDFLMD� QDMþHãüH� GHILQLUD� NDR� sWDQMH� X� NRMHP� sPR
L]QXWUD�SREXÿHQL�QHNLP�SRWUHEDPD��SRULYLPD��åHOMDPD�LOL�
PRWLYLPD� QD� RGUHÿHQR� SRQDãDQMH� XsPMHUHQR� SUHPD�
SRsWL]DQMX�QHNRJ�FLOMD³��3HW]��������SUHPD�9LGRYLü�HW�DO���
������sWU��������
Ä0RWLYDFLMH�sX�SURFHsL�ãWR�LK�DNWLYLUDMX�PRWLYL��D�sYUKD�

LP�MH�OMXGsNR�GMHORYDQMH�XsPMHUDYDWL�QD�SRsWL]DQMH�FLOMD��
0RWLYL� sX� SULOLNH� NRMH� sH� sWDOQR� YUDüDMX�� D� QDsWDOH� sX�
DNWLYQLP� sXþHOMDYDQMHP� s� RNROQRsWLPD�� QLsX� sYMHsQD�
sWHþHQD� sWDQMD�� QLWL� LK� MH� PRJXüH� UDGLNDOQR� PLMHQMDWL�
WLMHNRP�åLYRWD³��3UDQMLü��������sWU��������
Ä0RWLYDFLMX�XþHQLND�X�ãNROL�PRJOL�ELsPR�GHILQLUDWL�NDR�

QDþLQ� QD� NRML� GLMHWH� UD]PLãOMD� R� sYRMLP� FLOMHYLPD� L�
PRJXüQRsWLPD� NDNR� EL� LK� ãWR� XsSMHãQLMH� RsWYDULOR³�
�ûDWRYLü�L�ûDWRYLü��������sWU���������
Ä0RWLYDFLMH�sH�RELþQR�GHILQLUDMX�NDR�sLOH�NRMH�XNOMXþXMX�

X]EXÿHQMH��RGDELU��XSUDYOMDQMH� L�XþHsWDORsW�SRQDãDQMD³�
�%LHKOHU�L�6QRZPDQ��������sWU���������

0(72'2/2*,-$�,675$ä,9$1-$�

3UHGPHW�LVWUDåLYDQMD�
3UHGPHW� LsWUDåLYDQMD� MH� PRWLYLUDQMH� L� UD]YLMDQMH�

]DQLPDQMD� XþHQLND� ]D� XþHQMH� PDWHPDWLNH� NUR]�
sXUDGQLþNR�XþHQMH���

&LOM�LVWUDåLYDQMD�
8WYUGLWL� XWMHFDM� sXUDGQLþNRJ� XþHQMD� QD� PRWLYDFLMX�

XþHQLND��

�� =QDQsWYHQL�� ,sWUDåLYDQMH� MH� NRQFLSLUDQR� WDNR� GD�
SURXþDYD� SRYH]DQRsW� sXUDGQLþNRJ� XþHQMD� L�
PRWLYLUDQRsWL�XþHQLND�]D�XþHQMH�PDWHPDWLNH��

�� 3UDNWLþQL�� 'RELYHQL� UH]XOWDWL� EL� PRJOL� SRPRüL� ]D�
XQDSUHÿHQMH� REUD]RYQRJ� SURFHsD� X� QDsWDYL�
PDWHPDWLNH��

+LSRWH]D�LVWUDåLYDQMD�
2sQRYQD�KLSRWH]D�RYRJ�LsWUDåLYDQMD�MH��
8þHQLFL� HNsSHULPHQWDOQH� sNXSLQH� SRsWLüL� üH� EROML�

XsSMHK�L]�PDWHPDWLNH�L�LPDWL�YHüX�PRWLYDFLMX�X�ILQDOQRP�
PMHUHQMX��]DWR�ãWR�sX�NRULsWLOL�sXUDGQLþNR�XþHQMH��
3URYRÿHQMHP� RYRJ� LsWUDåLYDQMD� WHsWLUDW� üHPR�

QDYHGHQX�KLSRWH]X�L�SULKYDWLW�MH�LOL�RGEDFLWL�QD�RGUHÿHQRM�
UD]LQL�]QDþDMQRsWL��

'HILQLUDQMH�YDULMDEOL�
3ULOLNRP� SURXþDYDQMD� UD]OLND� X� PRWLYDFLML� XþHQLND� L�

sXUDGQLþNRJ� XþHQMD� GHILQLUDQH� sX� sOMHGHüH� YDULM
LsWUDåLYDQMD��
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=DYLsQH�YDULMDEOH�sX��PRWLYDFLMD�L�XsSMHK�X�UMHãDYDQMX�
]DGDWDND�L]�PDWHPDWLNH��
1H]DYLsQD�YDULMDEOD�MH��sXUDGQLþNR�XþHQMH��

8]RUDN�LVSLWDQLND�
,sWUDåLYDQMHP� MH� REXKYDüHQR� ��� LsSLWDQLND� 6UHGQMH�

ãNROH� GU�� IUD� 6ODYND� %DUEDULüD� X� ýLWOXNX�� 8þHQLFL� sX�

SRGLMHOMHQL�X�GYLMH�sNXSLQH��NRQWUROQX�L�HNsSHULPHQWDOQX��
7H�GYLMH�sNXSLQH�sX�ELOH�XMHGQDþHQH��ãWR�sH�YLGL�L]�WDEOLFH�
NRMD�sOLMHGL��WDEOLFD�����
�

7DEOLcD����2FMHQH�L]�PDWHPDWLNH�HNsSHULPHQWDOQH�L�NRQWUROQH�sNXSLQH�]DNOMXþQH�RFMHQH�s�SROXJRGLãWD��

RcMHQH�L]�PDWHPDWLNH� GRYROMDQ� GREDU� YUOR�GREDU� RGOLþDQ� 1� VUHGQMD�
RcMHQD�

HNsSHULPHQWDOQD�sNXSLQD� �� ��� �� �� ��� ������

�� ����� ������ ������ ������ ���� �

NRQWUROQD�sNXSLQD� �� �� �� �� ��� ������

�� ������ ������ ������ ����� ���� �

�
�
,]UDþXQDWD� YULMHGQRsW� W�WHsWD�� W �������PDQMD� MH� RG�

JUDQLþQLK�W�YULMHGQRsWL�������L�������QD�UD]LQDPD������L�
�����X]����sWXSQMD�sORERGH��7R�MH�MRã�MHGDQ�GRND]�GD�sX�
sNXSLQH�XMHGQDþHQH��
.RQWUROQD� sNXSLQD� MH� XþLOD�QD� WUDGLFLRQDODQ�QDþLQ��D�

HNsSHULPHQWDOQD�sNXSLQD�MH�ELOD�SRGLMHOMHQD�X���WLPD�RG�
SR���XþHQLND��.RULsWLOL�sX�sXUDGQLþNR�XþHQMH�L�WR�PHWRGX�
sODJDOLFH� L� PHWRGX� XþHQLþNLK� WLPRYD� XsPMHUHQLK� QD�
SRsWLJQXüH��

0HWRGH�L�LQVWUXPHQWL�
=D� SRWUHEH� RYRJ� LsWUDåLYDQMD� NRULãWHQH� sX� GYLMH�

PHWRGH� ]D� SULNXSOMDQMH� SRGDWDND�� PHWRGD� WHRULMsNH�
DQDOL]H� NRMD� SRGUD]XPLMHYD� SULNXSOMDQMH� SRGDWDND� L]
]QDQsWYHQLK�� sWUXþQLK� L� GUXJLK� UDGRYD� X� YH]L� s�
SUREOHPRP� NRML� sPR� LsSLWLYDOL� L� sLsWHPDWsNR�
QHHNsSHULPHQWDOQD� PHWRGD� �sXUYH\��� NDR� WLSLþQR�
WHUHQsNR� LsWUDåLYDQMH� NRMH� QDP� MH� SRPRJOR� GD� QD�
RGJRYDUDMXüHP� X]RUNX�� X]� SRPRü� RGJRYDUDMXüLK�
LQsWUXPHQDWD�SULNXSLPR�SRWUHEQH�SRGDWNH��
,QsWUXPHQWL�]D�SULNXSOMDQMH�SRGDWDND��
8� LsWUDåLYDQMX� sX� NRULãWHQL� XSLWQLN� s� SLWDQMLPD� R�

SRMHGLQDþQLP� sWDYRYLPD� XþHQLND� NRML� sH� RGQRsH� QD�
PRWLYDFLMX�XþHQLND�]D�XþHQMH�PDWHPDWLNH�L�WHsW�]QDQMD��
,sSLWDQLFL� sX�QD� OMHsWYLFL�RG��� sWXSQMHYD�SURFMHQMLYDOL�X�
NRMRM�sX�sH�PMHUL�QDYHGHQH�WYUGQMH�RGQRsLOH�QD�QMLK��

8SLWQLN� L� WHsW� ]QDQMD� sX� sDsWDYLOL� L� L]YUãLOL� WHsWLUDQMH�
XþHQLND��DXWRUL�UDGD��

2UJDQL]DcLMD� LVWUDåLYDQMD� L� SRVWXScL� ]D� REUDGX�
SRGDWDND�
,sWUDåLYDQMH� MH� NRQFLSLUDQR� NDR� WLSLþQR� HPSLULMsNR�

LsWUDåLYDQMH�� 2UJDQL]DFLMX� LsWUDåLYDQMD� REDYLOL� sX� DXWRUL�
UDGD��3RSXQMDYDQMH�XSLWQLND�REDYOMHQR� MH�DQRQLPQR��D�
LsSLWLYDQMH�MH�SURYHGHQR�X�6UHGQMRM�ãNROL�GU�� IUD�6ODYND�
%DUEDULüD�X�ýLWOXNX��1D�SRþHWNX�LsWUDåLYDQMD�XþHQLFL�sX�
SRSXQLOL� XSLWQLN�� D� QD� NUDMX� sX� UMHãDYDOL� WHsW� L]�
PDWHPDWLNH�L�SRSXQMDYDOL�LsWL�XSLWQLN�s�SLWDQMLPD�YH]DQLP�
]D�PRWLYDFLMX�XþHQLND�]D�XþHQMH�PDWHPDWLNH��
=D�REUDGX�SRGDWDND�NRULãWHQD�MH�sWDWLsWLþND�PHWRGD��

.RULãWHQL�sX�sWDWLsWLþNL�SRsWXSFL��XWYUÿLYDQMH�IUHNYHQFLMD�
L� SRsWRWQRJ� RGQRsD� ]D� sYH� YDULMDEOH�� D� ]D�XWYUÿLYDQMH�
sWDWLsWLþNH�]QDþDMQRsWL�NRULãWHQ�MH�W�WHsW���

5(Z8/7$7,�,675$ä,9$1-$�,�',6.86,-$�

,QLcLMDOQR� L� ILQDOQR� PMHUHQMH� HNVSHULPHQWDOQH�
VNXSLQH�
1D�SRþHWNX�PMHUHQMD��WDEOLFD������������XþHQLND�MH�

L]MDYLOR�GD�QDMEROMH�XþL� sDPRsWDOQR��GD� EL� QD�NUDMX� WDM�
SRsWRWDN�L]QRsLR���������

7DEOLcD����'LsWULEXFLMD�IUHNYHQFLMD�QD�PRWLYDFLMsNRP�sWDYX��0DWHPDWLNX�QDMEROMH�XþLP�sDP�

0DWHPDWLNX�QDMEROMH�XþLP�VDP� Q� ��
� ,� )� ,� )�
XRSüH�sH�QH�RGQRsL�QD�PHQH� �� �� ������ ������
XJODYQRP�sH�QH�RGQRsL�QD�PHQH� �� �� ����� �����
RsUHGQMH�sH�RGQRsL�QD�PHQH� �� �� ������ �����
XJODYQRP�sH�RGQRsL�QD�PHQH� �� �� ������ �����
X�SRWSXQRsWL�sH�RGQRsL�QD�PHQH� �� �� ������ ������
XNXSQR� ��� ����

�
6PDQMLR� sH� EURM� XþHQLND� NRML� PDWHPDWLNX� XþH�

sDPRsWDOQR�� MHU� sX� SRsOLMH� WLPsNRJ� UDG� sKYDWLOL� GD� MH�
PDWHPDWLNX�EROMH�XþLWL�X�sNXSLQL��
3RsWRWDN�XþHQLND�NRML�YLãH�YROH�XþLWL�X�WLPX�SRYHüDQ�MH�

s��������QD���������WDEOLFD������
6XUDGQLþNR� XþHQMH� SRWLþH� XþHQLNH� GD� SRPDåX� MHGQL�

GUXJLPD�SD�LP�MH�ODNãH�XþLWL�X�WLPX��3RYUDWQD�LQIRUPDFLMD�

R� QMLKRYRP� QDSUHGRYDQMX�PRWLYLUD� XþHQLNH� QD� XþHQMH�
PDWHPDWLNH�� ãWR� MH� SRsOMHGLFD� sXUDGQLþNRJ� XþHQMD�
�WDEOLFD������
8þHQLFL� EROMH� XþH� PDWHPDWLNX� NDGD� sX� XSR]QDWL� s�

UH]XOWDWLPD� sYRJD� UDGD�� ãWR� MH� GRGDWQD� PRWLYDFLMD� ]D�
XþHQMH�PDWHPDWLNH��
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,QLcLMDOQR�L�ILQDOQR�PMHUHQMH�NRQWUROQH�VNXSLQH�
6PDQMLR� sH� EURM� XþHQLND� NRML� PDWHPDWLNX� XþH�

sDPRsWDOQR��WDEOLFD������
=D� XsYDMDQMH� DSsWUDNWQRJ� PDWHPDWLþNRJ� JUDGLYD�

SRWUHEQH�sX�PLsDRQH�DNWLYQRsWL��SD�MH�PDWHPDWLNX�ODNãH�
XþLWL�X]�SRPRü�NROHJD�QHJR�sDPRsWDOQR��

6PDQMLR�sH�SRsWRWDN�XþHQLND�NRML�sPDWUDMX�GD�EL�EROMH�
XþLOL�PDWHPDWLNX�X�WLPX��WDEOLFD������8þHQLFL�NRQWUROQH�
sNXSLQH� QLsX� NRULsWLOL� sXUDGQLþNR� XþHQMH�� SD� QLsX� ]QDOL�
NDNR�MH�XþLWL�X�WLPX��D�SRsOMHGLFD�sX�SULND]DQL�UH]XOWDWL�X�
WDEOLFL����
8þHQLFL�NRQWUROQH�sNXSLQH�QH�XþH�EROMH�MHU�LP�sH�QLsX�

GDYDOH�SRYUDWQH�LQIRUPDFLMH�R�QMLKRYX�UDGX��WDEOLFD������

7DEOLcD����'LsWULEXFLMD�IUHNYHQFLMD�QD�PRWLYDFLMsNRP�sWDYX��PDWHPDWLNX�QDMEROMH�XþLP�X�WLPX�

0DWHPDWLNX�QDMEROMH�XþLP�X�WLPX� 1� ��

� ,� )� ,� )�
XRSüH�sH�QH�RGQRsL�QD�PHQH� �� �� ������ ������
XJODYQRP�sH�QH�RGQRsL�QD�PHQH� �� �� ����� �����
RsUHGQMH�sH�RGQRsL�QD�PHQH� �� �� ������ �����
XJODYQRP�sH�RGQRsL�QD�PHQH� �� �� ������ �����
X�SRWSXQRsWL�sH�RGQRsL�QD�PHQH� �� ��� ������ ������
XNXSQR� ��� ����

 

7DEOLcD����'LsWULEXFLMD�IUHNYHQFLMD�QD�PRWLYDFLMsNRP�sWDYX��SRYUDWQD�LQIRUPDFLMD�R�PRP�QDSUHGRYDQMX��
SRWLþH�PH�QD�XþHQMH�PDWHPDWLNH�

3RYUDWQD� LQIRUPDcLMD� R� PRP�
QDSUHGRYDQMX� SRWLþH� PH� QD�
XþHQMH�PDWHPDWLNH�

Q� ��

� ,� )� ,� )�

XRSüH�sH�QH�RGQRsL�QD�PHQH� �� �� ����� �����
XJODYQRP�sH�QH�RGQRsL�QD�PHQH� �� �� ����� �����
RsUHGQMH�sH�RGQRsL�QD�PHQH� �� �� ������ ������
XJODYQRP�sH�RGQRsL�QD�PHQH� �� �� ������ ������
X�SRWSXQRsWL�sH�RGQRsL�QD�PHQH� �� ��� ����� ������
8NXSQR� ��� ����

�

7DEOLcD����'LsWULEXFLMD�IUHNYHQFLMD�QD�PRWLYDFLMsNRP�sWDYX��PDWHPDWLNX�QDMEROMH�XþLP�sDP�

0DWHPDWLNX�QDMEROMH�XþLP�VDP� Q� ��
� ,� )� ,� )�
XRSüH�sH�QH�RGQRsL�QD�PHQH� �� �� ����� ������
XJODYQRP�sH�QH�RGQRsL�QD�PHQH� �� �� ������ �����
RsUHGQMH�sH�RGQRsL�QD�PHQH� �� ��� ������ ������
XJODYQRP�sH�RGQRsL�QD�PHQH� �� �� ����� �����
X�SRWSXQRsWL�sH�RGQRsL�QD�PHQH� ��� �� ������ ������
XNXSQR� ��� ����

�

7DEOLcD����'LsWULEXFLMD�IUHNYHQFLMD�QD�PRWLYDFLMsNRP�sWDYX��PDWHPDWLNX�QDMEROMH�XþLP�X�WLPX�

0DWHPDWLNX�QDMEROMH�XþLP�X�WLPX� Q� ��
� ,� )� ,� )�
XRSüH�sH�QH�RGQRsL�QD�PHQH� ��� �� ������ ������
XJODYQRP�sH�QH�RGQRsL�QD�PHQH� �� �� ����� ������
RsUHGQMH�sH�RGQRsL�QD�PHQH� �� �� ����� ������
XJODYQRP�sH�RGQRsL�QD�PHQH� �� �� ����� �����
X�SRWSXQRsWL�sH�RGQRsL�QD�PHQH� �� �� ��� �����
XNXSQR� ��� ����

 

7DEOLcD����'LsWULEXFLMD�IUHNYHQFLMD�QD�PRWLYDFLMsNRP�sWDYX��SRYUDWQD�LQIRUPDFLMD�R�PRP�QDSUHGRYDQMX�
�SRWLþH�PH�QD�XþHQMH�PDWHPDWLNH�

3RYUDWQD� LQIRUPDcLMD� R� PRP�
QDSUHGRYDQMX� SRWLþH� PH� QD� XþHQMH�
PDWHPDWLNH�

Q� ��

� ,� )� ,� )�
XRSüH�sH�QH�RGQRsL�QD�PHQH� �� �� ������ ������
XJODYQRP�sH�QH�RGQRsL�QD�PHQH� �� �� ����� ���
RsUHGQMH�sH�RGQRsL�QD�PHQH� �� �� ������ �����
XJODYQRP�sH�RGQRsL�QD�PHQH� �� �� ����� �����
X�SRWSXQRsWL�sH�RGQRsL�QD�PHQH� �� �� ������ �����
8NXSQR� ��� ����
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7DEOLcD����'LsWULEXFLMD�UH]XOWDWD�X�UMHãDYDQMX�]DGDWDND�L]�PDWHPDWLNH�(�L�.�sNXSLQH�

RcMHQH�L]�PDWHPDWLNH� QHGRYROMDQ� GRYROMDQ� GREDU� YUOR�
GREDU� RGOLþDQ� 1� VUHGQMD�

RcMHQD�
HNsSHULPHQWDOQD�sNXSLQD� �� �� �� �� �� ��� �����
�� ����� ����� ������ ������ ������ ���� �
NRQWUROQD�sNXSLQD� �� ��� �� �� �� ��� �����
�� ����� ������ ����� ����� ����� ���� �

  
.DGD�XþHQLFL�QLsX�XSR]QDWL�s�UH]XOWDWLPD�sYRJD�UDGD��

QLsX� PRWLYLUDQL� ]D� XþHQMH� PDWHPDWLNH�� ,]UDþXQDWD�
YULMHGQRsW� W�WHsWD�� W ������ YHüD� MH� RG� JUDQLþQLK� W�
YULMHGQRsWL�������L�������QD�UD]LQDPD������L������X]����
sWXSQMD�sORERGH��ãWR�]QDþL�GD�UD]OLND�QLMH�sOXþDMQD��QHJR�
MH� SRsOMHGLFD� sXUDGQLþNRJ� XþHQMD�� 7LPH� MH� KLSRWH]D�
GRND]DQD��
,]� WDEOLFH� ��� sH� YLGL� GD� MH� NRG� NRQWUROQH� sNXSLQH�

QDMþHãüD�RFMHQD�GRYROMDQ��GRN� MH�NRG�HNsSHULPHQWDOQH�
QDMþHãüD�RFMHQD�GREDU��D�QLMH�PDOL�EURM�RQLK�NRML�sX�GRELOL�
RFMHQH� YUOR� GREDU� L� RGOLþDQ�� 6YH� MH� WR� SRsOMHGLFD�
sXUDGQLþNRJ�XþHQMD��

Z$./-8ý$.��
1DãH� LsWUDåLYDQMH� MH� SRND]DOR� SUHGQRsWL� sXUDGQLþNRJ�

XþHQMD� XNROLNR� sX� ]DGRYROMHQL� XYMHWL� NRMH� SUHSRUXþXMX�
2
'RQQHOO�� .HOO\� L� 6ODYLQ�� 8� WDNYLP� WLPRYLPD� SRsWRML�
SRMHGLQDþQD�RGJRYRUQRsW��D�]D�XsSMHK�sX�QDJUDÿHQL�sYL��
2YLP�LsWUDåLYDQMHP�SRND]DQR�MH�GD�XþHQLFL�YLãH�YROH�XþLWL�
X� WLPX� QHJR� sDPRsWDOQR�� 8� WLPRYLPD� sX� XþHQLFL�
PRWLYLUDQL�SRPDJDWL�MHGQL�GUXJLPD��SD�WDNR�YLãH�L�EROMH�
QDXþH�� 6XUDGQLþNR� XþHQMH�SRWLþH�PRWLYDFLMX� ]D� XþHQMH�
PDWHPDWLNH��ãWR�MH�GRND]DOR�L�QDãH�LsWUDåLYDQMH��,sWR�WDNR�
MH� GRND]DQR� GD� SRYUDWQD� LQIRUPDFLMD� R� QMLKRYRP�
QDSUHGRYDQMX�PRWLYLUD�XþHQLNH�QD�XþHQMH�PDWHPDWLNH
6XUDGQLþNLP�XþHQMHP�XþHQLFL� sX�YLãH�XSXüHQL� MHGQL� QD�
GUXJH� ãWR� RsLP� PRWLYDFLMH� ]D� XþHQMH� sWYDUD� MHGQX�
SR]LWLYQX�HPRFLRQDOQX�DWPRsIHUX�X�UD]UHGX��D�SRJRWRYX�
L]PHÿX�þODQRYD�LsWRJ�WLPD��6WRJD�MH�sXUDGQLþNR�XþHQMH�
SRWUHEQR�ãWR�YLãH�NRULsWL�X�QDsWDYL�PDWHPDWLNH�QD�sYLP�
UD]LQDPD�REUD]RYDQMD��
�

�

/,7(5$785$��
$PHs�� C��� 	� $PHs�� 5�� �������� 6\sWHPs� RI� sWXGHQW� DQG�
WHDFKHU� PRWLYDWLRQ�� 7RZDUG� D� TXDOLWDWLYH� GHILQLWLRQ��
-RXUQDO�RI�(GXFDWLRQDO�3s\FKRORJ\����������������

$URQsRQ��(���%ODQH\��1���6WHSKDQ��C���6LNHs��-���	�6QDSS��0��
��������7KH�<LJsDZ�FODssURRP��%HYHUO\�+LOOs��6DJH��

%LHKOHU��5���	�6QRZPDQ��-����������3s\FKRORJ\�DSSOLHG�WR�
WHDFKLQJ��%RsWRQ��0$��+RXJKWRQ�0LIIOLQ��

ûDWRYLü�� 5�� L� ûDWRYLü�� $�� �������� 6WUDWHJLMH� XþHQMD� L�
SRXþDYDQMD��=HQLFD��3HGDJRãNL�IDNXOWHW��

2
'RQHOO�� $��0���	�.HOO\�� -�� �������� /HDUQLQJ� IURP�SHHUs��
%H\RQGWKH� UKHWRULF� RI� SRsLWLYH� UHsXOWs�� (GXFDFLRQDO�
3s\FKRORJ\�5HYLHZ��������������

3UDQMLü��0����������'LGDNWLND��=DJUHE��7HKQLþND�NQMLJD��
4LQ�� =��� -RKQsRQ�� '�� :��� 	� -RKQsRQ�� 5�� 7�� ��������
CRRSHUDWLYH� YHUsXs� FRPSHWLWLYH� HIIRUWs� DQG� SUREOHP�
sROYLQJ��5HYLHZ�RI�(GXFDWLRQDO�5HsHDUFK���������������

6KDUDQ�� <��� 	� 6KDUDQ�� 6�� �������� ([SDQGLQJ� FRRSHUDWLYH�
OHDUQLQJ� WKURXJK� JURXS� LQYHsWLJDFLRQ�� 1H\� <RUN��
7HDFKHU
s�CROOHJH�3UHss��

6ODYLQ��5��(����������6WXGHQWs�PRWLYDWLQJ�sWXGHQWs�WR�H[FHO��
CRRSHUDWLYH� LQFHQWLYHs�� FRRSHUDWLYH� WDsNs�� DQG� sWXGHQW�
DFKLHYHPHQW��(OHPHQWDU\�6FKRRO�-RXUQDO��������������

6ODYLQ�� 5�� (�� �������� CRRSHUDWLYH� OHDUQLQJ�� 7KHRU\��
UHsHDUFK��DQG�SUDFWLFH��%RsWRQ��$OO\Q�L�%DFRQ��

9L]HN�9LGRYLü��9���5LMDYHF��0���9ODKRYLü�âWHWLü��9��L�0LOMNRYLü��
'����������3sLKRORJLMD�REUD]RYDQMD��=DJUHE��,(3��

:HEE��1��0�� ��������7DsN� UHODWHG� YHUEDO� LQWHUDFWLRQ� DQG�
PDWKHPDWLFDO� OHDUQLQJ� LQ� sPDOO� JURXSs�� 5HsHDUFK� LQ�
0DWKHPDWLFs�(GXFDWLRQ������������±�����

�

�

�

,1)250$&,-(�2�$8725,0$�
0DULQD�ZXEDc�
)DFXOW\�RI�6FLHQFH�DQG�(GXFDWLRQ��8QLYHUsLW\�LQ�0RsWDU�
0DUNRYDF�����������ýLWOXN��������
�
'UDJLcD�0LOLQNRYLü�
)DFXOW\� RI� (GXFDWLRQ� LQ� %LMHOMLQD�� 8QLYHUsLW\� RI� (DsW�
6DUDMHYR�
6HPEHUsNLK�UDWDUD�EE��������%LMHOMLQD��������
�
0LOHQNR�3LNXOD�
)DFXOW\�RI�3KLORsRSK\��8QLYHUsLW\�RI�(DsW�6DUDMHYR�
$OHNsH�âDQWLüD����������3DOH��������
�
�
�


