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$QR�OHFWLYR &XUVR &LFOR�GH�HVWXGRV &UgGLWRV
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,GLRPDV 3HULRGLFLGDGH 3Ug�UHTXLVLWRV $QR�&XUULFXODU��
6HPHVWUH

3RUWXJXkV��,QJOkV VHPHVWUDO �c����c

cUHD�'LVFLSOLQDU

'HVHQKR��*HRPHWULD�H�&RPSXWDihR

+RUDV�GH�FRQWDFWR��VHPDQDLV�

7HjULFDV 3UdWLFDV 7HjULFR�SUdWLFDV /DERUDWRULDLV 6HPLQdULRV 7XWRULDLV 2XWUDV 7RWDO
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7RWDO�+RUDV�GD�8&��6HPHVWUDLV�

7RWDO�+RUDV�GH�&RQWDFWR +RUDV�WRWDLV�GH�7UDEDOKR

����� ������

'RFHQWH�UHVSRQVdYHO��QRPH���FDUJD�OHFWLYD�VHPDQDO�

/XlV�$QWmQLR�GRV�6DQWRV�5RPhR

2XWURV�'RFHQWHV��QRPH���FDUJD�OHFWLYD�VHPDQDO�

/XlV�$QWmQLR�GRV�6DQWRV�5RPhR ��������KRUDV
&DUORV�0DQXHO�GH�$OPHLGD�)LJXHLUHGR �������KRUDV
9LFWRU�0DQXHO�0RWD�)HUUHLUD �������KRUDV
1XQR�0LJXHO�$OhR�6RDUHV�*RPHV ��������KRUDV

2EMHWLYRV�GH�DSUHQGL]DJHP��FRQKHFLPHQWRV��DSWLGkHV�H�FRPSHWhQFLDV�D�GHVHQYROYHU�SHORV
HVWXGDQWHV�

&RPSUHHQGH�R�XQLYHUVR�GD�UHSUHVHQWDihR�HP�GRLV�HVSDiRV�GD�UHSUHVHQWDihR�GR�PRGHOR�GLJLWDO��QR



SODQR�H�QR�HVSDiR��'�WLUDQGR�WRGR�R�SDUWLGR�GD�LQWHUDihR�QR�PHLR�GLJLWDO�
&RPSUHHQGHU�H�WUDWDU�GLIHUHQWHV�WLSRV�GH�LQIRUPDihR��QRV�HVSDiRV�IlVLFR�H�OmJLFR��GH�XP
FRPSXWDGRU�H�GH�XPD�UHGH�
&RPSUHHQGHU�H�GRPLQDU�R�Oj[LFR�GD�UHSUHVHQWDihR�WjFQLFD�H�JUfqFD�HP�DUTXLWHWXUD�H�DV�VXDV
YDULfYHLV��QRPHDGDPHQWH�QD�SURGXihR�GH�LPSUHVVnHV�HP�GLYHUVRV�PHLRV�
$QDOLVDU�H�HGLWDU�LPDJHQV�GH�SL[jLV�H�YHWRULDLV�H�LQWHUDJLU�FRP�GLYHUVDV�SODWDIRUPDV�H�DSOLFDinHV
LQIRUPfWLFDV��7UDEDOKDU�FRP�IRUPDWRV�YHWRULDLV��QDV�DSOLFDinHV�GH�PRGHODihR�GH�YROXPHV�H
VXSHUIlFLHV�
,QFRUSRUDU�D�PRGHODihR��'�GLJLWDO�QR�SURFHVVR�GH�DQfOLVH�H�SURGXihR�GD�DUTXLWHWXUD�
'HVHQYROYHU�D�FDSDFLGDGH�GH�DYDOLDihR�GR�HIHLWR�SOfVWLFR�GD�OX]�VREUH�YROXPHV�H�VXSHUIlFLHV�
3URGX]LU�FRQWHoGRV�GRFXPHQWDLV�DUTXLWHWmQLFRV�HP�IRUPDWRV�PXOWLPjGLD�
,QWURGX]LU�R�FRQFHLWR�GH�DOJRULWPR�FRPSXWDFLRQDO�SDUD�D�UHVROXihR�GH�SUREOHPDV�GH�UHSUHVHQWDihR
DUTXLWHWmQLFD�SDUD�DOjP�GH�LQVWUXPHQWRV�GH�$,�

&RQWHlGRV�3URJUDPdWLFRV���3URJUDPD

$ORMDPHQWR�GH�qFKHLURV�QD�fUHD�GR�VHUYLGRU�GR�DOXQR�H�VXD�SXEOLFDihR�QD�SfJLQD�ZHE�
'HVHQKR�DVVLVWLGR�SRU�FRPSXWDGRU��VLVWHPDV�GH�FRRUGHQDGDV��RSHUDinHV�GH�FULDihR�H�HGLihR�GH
HQWLGDGHV�JUfqFDV�YHWRULDLV�H�FRQWUROR�GH�YLVXDOL]DihR�GR�GHVHQKR�
5HSUHVHQWDihR�GH�GHVHQKR�WjFQLFR�GH�DUTXLWHWXUD�
&ULDihR�GH�DQRWDinHV�WjFQLFDV��PHGLihR�GH�fUHDV��FRWDJHP��FULDihR�GH�EORFRV�
'HqQLihR�GH�IROKDV�H�SDUgPHWURV�GH�LPSUHVVhR�
([SRUWDihR�H�PDQLSXODihR�GRV�GHVHQKRV�WjFQLFRV�SDUD�LPDJHQV�YHWRULDLV�H�SL[HO�SDUD�FULDihR�GH
LOXVWUDinHV�
&RQFHSWXDOL]DihR��'��RSHUDinHV�JHRPjWULFDV�FRP�VmOLGRV�
/LJDihR�PRGHODihR���YLVXDOL]DihR��5HVROXihR�GH�FXUYDV��&ULDihR�H�PRGLqFDihR�GH�HOHPHQWRV�
&ULDihR�H�DSOLFDihR�GH�WH[WXUDV�e�JHRPHWULD�
,OXPLQDihR��SURGXihR�GH�LPDJHQV�GH�VlQWHVH�H�YlGHR�
,QWURGXihR�GH�OLQJXDJHP�GH�SURJUDPDihR�RULHQWDGD�SDUD�R�XWLOL]DGRU��SDUD�FULDihR�PDQLSXODihR
DXWRPfWLFD�GH�HOHPHQWRV�JUfqFRV�GR�GHVHQKR�QD�LQWURGXihR�DR�FRQFHLWR�%,0�
3URGXihR�GH�PDTXHWDV�FRP�WjFQLFDV�GH�IDEULFDihR�GLJLWDO�

'HPRQVWUDfeR�GD�FRHUhQFLD�GRV�FRQWHlGRV�SURJUDPdWLFRV�FRP�RV�REMHFWLYRV�GH
DSUHQGL]DJHP�GD�XQLGDGH�FXUULFXODU

$�PDQLSXODihR�GH�LQIRUPDihR�JUfqFD�H�WH[WXDO�HP�GLYHUVRV�IRUPDWRV�GH�qFKHLUR��H�D�VXD
RUJDQL]DihR�H�SXEOLFDihR�QD�LQWHUQHW�SHUPLWLUf�DR�GLVFHQWH�XPD�FRPSUHHQVhR�SHOD�SUfWLFD��GR
SRWHQFLDO�GH�PDQLSXODihR�GH�LQIRUPDihR�JUfqFD�GLJLWDO�
9fULRV�SRQWRV�GRV�FRQWHoGRV�SHUPLWLUhR�FRPSUHHQGHU�H�GRPLQDU�R�Oj[LFR�GD�UHSUHVHQWDihR�WjFQLFD
H�JUfqFD�DVVRFLDGR�DR�SURMHWR�DUTXLWHWmQLFR�H�XUEDQlVWLFR��H�HP�SDUWLFXODU��DV�VXDV�YDULfYHLV�HP
IXQihR�GD�HVFDOD�H�GR�qP�D�TXH�VH�GHVWLQD��QRPHDGDPHQWH�QD�SURGXihR�GH�LPSUHVVnHV�QR�SDSHO
GH�UHSUHVHQWDinHV�ELGLPHQVLRQDLV�H�WULGLPHQVLRQDLV�DWUDYjV�GH�GLYHUVRV�PHLRV�GLVSRVLWLYRV�
$�FULDihR�GH�LOXVWUDinHV�HP�IRUPDWR�UDVWHU�ELWPDS�H�YHWRULDO��SHUPLWLUf�H[SORUDU�GLYHUVRV�IRUPDWRV
GH�GDGRV�JUfqFRV�TXH�SRGHP�VHU�H[WUDlGRV�GR�GHVHQKR�WjFQLFR�GLJLWDO�
)LQDOPHQWH�D�LQWURGXihR�GR�WUDWDPHQWR�DXWRPDWL]DGR�GH�LQIRUPDihR�JUfqFD��DWUDYjV�GD�FULDihR�GH
XP�SURJUDPD��SHUPLWLUf�DR�DOXQR�WHU�XP�SULPHLUR�FRQWDWR�FRP�R�SRWHQFLDO�FULDWLYR�H�GH�SURGXihR
TXH�D�SURJUDPDihR�SHUPLWH�



0HWRGRORJLDV�GH�HQVLQR��DYDOLDfeR�LQFOXiGD�

$YDOLDihR�WHUf�SRU�EDVH�R�VRPDWmULR�SRQGHUDGR�GRV�H[HUFlFLRV�HODERUDGRV�DR�ORQJR�GR�VHPHVWUH
HP�IXQihR�
��GD�VXD�FRPSOH[LGDGH
��GD�TXDOLGDGH�GDV�VROXinHV�DRV�SUREOHPDV�SURSRVWRV
��GD�FDSDFLGDGH�GLVFXUVLYD�DFHUFD�GRV�H[HUFlFLRV�H�PDWjULDV�GDGDV
d�REULJDWmULD�D�DVVLGXLGDGH�GH�����GDV�DXODV�GDGDV�
$�QRWD�GD�DYDOLDihR�FRQWlQXD�VHUf�IRUPDOL]DGD�SRU�GRLV�H[HUFlFLRV�HP�IRUPDWR�GH�WHVWH��XP�D�PHLR
GR�VHPHVWUH�������H�RXWUR�QR�qP�������
(��WDPEjP��SHOD�DYDOLDihR�GR��FDGHUQR�GLfULR��������TXH�j�HQWUHJXH�VHPDQDOPHQWH�DWUDYjV�GD
LQWHUQHW�
2V�DOXQRV�FRP�DYDOLDihR�FRQWlQXD�LQIHULRU�D���YDORUHV��GH�DFRUGR�FRP�R�5$$(��SRGHUhR�DSUHVHQWDU
VH�D�XPD�GH�GXDV�jSRFDV�GH�([DPH�SRU�VXD�HVFROKD�H�LQVFULihR�
2V�H[DPHV�FRQVLVWHP�QD�UHVROXihR�GH�XP�H[HUFlFLR�HVSHFlqFR�SDUD�R�HIHLWR�D�UHDOL]DU�HP�VDOD�GH
DXOD�

'HPRQVWUDfeR�GD�FRHUhQFLD�GDV�PHWRGRORJLDV�GH�HQVLQR�FRP�RV�REMHFWLYRV�GH
DSUHQGL]DJHP�GD�XQLGDGH�FXUULFXODU

$�H[HFXihR�GH�SHTXHQRV�H[HUFlFLRV�SUfWLFRV�GH�DSOLFDihR�GD�PDWjULD�GDGD��DR�PHVPR�WHPSR�TXH
HQVLQD�DV�EDVHV�WHmULFDV��SHUPLWH�XP�FRQWDWR�DFRPSDQKDGR�SHOR�GRFHQWH��FRP�DV�DSOLFDinHV
LQIRUPfWLFDV�GH�&$'�H�GH�HGLihR�GH�LPDJHP�H�LOXVWUDihR�
(VVD�DSUHQGL]DJHP�j�VHGLPHQWDGD�HP�WUDEDOKRV�SUfWLFRV��H[HFXWDGRV�IRUD�GD�VDOD�GH�DXOD�GH
IRUPD�FRPSOHWDPHQWH�DXWmQRPD��FRP�DFRPSDQKDPHQWR�UHJXODU�GR�GRFHQWH��TXH�SHUPLWH�WHVWDU�H
FRQVROLGDU�GH�IRUPD�SUfWLFD�RV�FRQWHoGRV�DSUHQGLGRV�

%LEOLRJUDnD�3ULQFLSDO

7XWRULDLV�H�UHIHUkQFLD�GH�+70/�&66��KWWSV���ZZZ�Z�VFKRROV�FRP��
'HUQLH��'DYLG��$UFKLWHFWXUDO�'UDZLQJ��3RUWIROLR�6NLOOV�6HULHV���/DXUHQFH�.LQJ�
7HU]LGLV��.RVWDV����������$OJRULWKPLF�DUFKLWHFWXUH��2[IRUG��%XUOLQJWRQ��0$��86$��$UFKLWHFWXUDO�3UHVV�
0HQJHV��$FKLP��DQG�$KOTXLVW��6HDQ���HG������������&RPSXWDWLRQDO�GHVLJQ�WKLQNLQJ��:HVW�6XVVH[�
8QLWHG�.LQJGRP��-RKQ�:LOH\�	�6RQV��/WG��
&XQKD��/�9����������'HVHQKR�7jFQLFR��)XQGDihR�&DORXVWH�*XOEHQNLDQ�
0DQXDO�*,03��KWWSV���GRFV�JLPS�RUJ�����HQ�
,QWURGXihR�DR�$XWRFDG��KWWSV���DXWRGH�VN��'L�5S,
KWWS���GRFV�DXWRGHVN�FRP�$&'/7������(18�LQGH[�KWPO���0DQXDLV�$XWRFDG���$XWROLVS
$XWROLVS�WXWRULDLV��KWWS���ZZZ�DIUDOLVS�QHW�LQGH[�SKS
7XWRULDLV�5KLQRFHURV��KWWSV���ZZZ�UKLQR�G�FRP�WXWRULDOV

%LEOLRJUDnD�&RPSOHPHQWDU
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/HFWXUH�ODQJXDJH 3HULRGLFLW\ 3UHUHTXLVLWHV <HDU�RI�VWXG\��6HPHVWHU
3RUWXJXHVH��(QJOLVK VHPHVWHU �����

6FLHQWLnF�DUHD

'UDZLQJ��*HRPHWU\�DQG�&RPSXWDWLRQ

&RQWDFW�KRXUV��ZHHNO\�

7HKRUHWLFDO 3UDFWLFDO 7KHRUHWLFDO�SUDFWLFDOV /DERUDWRU\ 6HPLQDUV 7XWRULDO 2WKHU 7RWDO

���� ���� ���� ���� ���� ���� ���� ����

7RWDO�&8�KRXUV��VHPHVWHU�

7RWDO�&RQWDFW�+RXUV 7RWDO�ZRUNORDG

����� ������

5HVSRQVLEOH�WHDFKHU��QDPH��ZHHNO\�WHDFKLQJ�ORDG�

/XlV�$QWmQLR�GRV�6DQWRV�5RPhR

2WKHU�WHDFKLQJ�VWDm��QDPH��ZHHNO\�WHDFKLQJ�ORDG�

/XlV�$QWmQLR�GRV�6DQWRV�5RPhR ��������KRUDV
&DUORV�0DQXHO�GH�$OPHLGD�)LJXHLUHGR �������KRUDV
9LFWRU�0DQXHO�0RWD�)HUUHLUD �������KRUDV
1XQR�0LJXHO�$OhR�6RDUHV�*RPHV ��������KRUDV

/HDUQLQJ�REMHFWLYHV��NQRZOHGJH��VNLOOV�DQG�FRPSHWHQFHV�WR�EH�GHYHORSHG�E\�VWXGHQWV�

5HSUHVHQWDWLRQ�LQ�GLJLWDO�HQYLURQPHQW��WDNLQJ�IXOO�DGYDQWDJH�RI�WKH�LQWHUDFWLRQ�WKDW�WKH�XVHU�FDQ
SHUIRUP�LQ�WKH�GLJLWDO�VSDFHV��LQ��G�DQG��'�IRUPDWV�
8QGHUVWDQG�DQG�WUHDW�GLpHUHQW�W\SHV�RI�LQIRUPDWLRQ��ERWK�LQ�SK\VLFDO�DQG�ORJLFDO�VSDFH��RI�D



FRPSXWHU�DQG�D�QHWZRUN�
8QGHUVWDQG�DQG�PDVWHU�WKH�OH[LFRQ�RI�WKH�WHFKQLFDO�DQG�JUDSKLF�UHSUHVHQWDWLRQ�RI�WKH�DUFKLWHFWXUDO
SURMHFW��DQG�LWV�YDULDEOHV��QDPHO\�LQ�WKH�SURGXFWLRQ�RI�SULQWV�LQ�GLpHUHQW�PHGLD�
%H�DEOH�WR�DQDO\VH�DQG�HGLW�SL[HO�DQG�YHFWRU�LPDJHV�DQG�LQWHUDFW�ZLWK�GLpHUHQW�SODWIRUPV�DQG
FRPSXWHU�DSSOLFDWLRQV�
:RUN�ZLWK�YHFWRU�IRUPDWV��LQ�YROXPH�DQG�VXUIDFH�PRGHOOLQJ�DSSOLFDWLRQV��,QFRUSRUDWH�GLJLWDO��G
PRGHOOLQJ�LQWR�WKH�DUFKLWHFWXUH�SURFHVV��'HYHORS�WKH�DELOLW\�WR�HYDOXDWH�WKH�SODVWLF�HpHFW�RI�OLJKW
RQ�YROXPHV�DQG�VXUIDFHV�
3URGXFH�DUFKLWHFWXUDO�GRFXPHQWDU\�FRQWHQW�LQ�PXOWLPHGLD�IRUPDWV�,QWURGXFH�WKH�FRQFHSW�RI
FRPSXWDWLRQDO�DOJRULWKPV�IRU�VROYLQJ�DUFKLWHFWXUDO�UHSUHVHQWDWLRQ�SUREOHPV�EH\RQG�$,�WRROV�

6\OODEXV

+RVWLQJ�qOHV�LQ�WKH�VWXGHQW
V�VHUYHU�DUHD�DQG�SXEOLVKLQJ�WKHP�YLD�WKH�ZHEVLWH�
&$'��FRRUGLQDWH�V\VWHPV��RSHUDWLRQV�IRU�FUHDWLQJ�DQG�HGLWLQJ�YHFWRU�JUDSKLFV�DQG�FRQWUROOLQJ�WKH
YLVXDOL]DWLRQ�RI�WKH�GUDZLQJ
*UDSKLF�UHSUHVHQWDWLRQ�RI�DUFKLWHFWXUDO�WHFKQLFDO�GUDZLQJ�
&UHDWLQJ�WHFKQLFDO�QRWHV��PHDVXULQJ�DUHDV��GLPHQVLRQLQJ��EORFN�FUHDWLQJ�
'HqQLWLRQ�RI�SULQWLQJ�VKHHWV��FRORXU��VWURNH�DQG�VFDOH�WKLFNQHVV�
([SRUW�RI�WHFKQLFDO�GUDZLQJV�WR�YHFWRU�DQG�UDVWHU�LPDJHV��DQG�WKHLU�PDQLSXODWLRQ�LQ�DSSOLFDWLRQV
VXLWDEOH�IRU�FUHDWLQJ�LOOXVWUDWLRQV�
�'�FRQFHSWXDOL]DWLRQ��JHRPHWULF�RSHUDWLRQV�ZLWK�VROLGV�
0RGHOOLQJ���YLVXDOL]DWLRQ��&XUYH�UHVROXWLRQ��&UHDWLRQ�DQG�PRGLqFDWLRQ�RI�HOHPHQWV�
&UHDWLRQ�DQG�DSSOLFDWLRQ�RI�WH[WXUHV�WR�JHRPHWU\�
/LJKWLQJ��SURGXFWLRQ�RI�V\QWKHVLV�LPDJHV�DQG�YLGHR�
,QWURGXFWLRQ�RI�D�XVHU�RULHQWHG�SURJUDPPLQJ�ODQJXDJH�IRU�WKH�DXWRPDWLF�FUHDWLRQ�PDQLSXODWLRQ�RI
JUDSKLF�GHVLJQ�HOHPHQWV�LQ�WKH�LQWURGXFWLRQ�WR�WKH�%,0�FRQFHSW�
3URGXFWLRQ�RI�PRGHOV�ZLWK�GLJLWDO�IDEULFDWLRQ�WHFKQLTXHV�

'HPRQVWUDWLRQ�RI�WKH�V\OODEXV�FRKHUHQFH�ZLWK�WKH�FXUULFXODU�XQLWbV�OHDUQLQJ�REMHFWLYHV

7KH�PDQLSXODWLRQ�RI�JUDSKLF�DQG�WH[WXDO�LQIRUPDWLRQ�LQ�GLpHUHQW�qOH�IRUPDWV��DV�ZHOO�DV�LWV
RUJDQL]DWLRQ�DQG�SXEOLFDWLRQ�RQ�WKH�LQWHUQHW��ZLOO�DOORZ�WKH�VWXGHQW�WR�XQGHUVWDQG��WKURXJK
SUDFWLFH��WKH�SRWHQWLDO�RI�PDQLSXODWLQJ�GLJLWDO�JUDSKLF�LQIRUPDWLRQ��6HYHUDO�SRLQWV�RI�WKH�FRQWHQW
ZLOO�DOORZ�XQGHUVWDQGLQJ�DQG�PDVWHULQJ�WKH�OH[LFRQ�RI�WHFKQLFDO�DQG�JUDSKLF�UHSUHVHQWDWLRQ
DVVRFLDWHG�ZLWK�WKH�DUFKLWHFWXUDO�DQG�XUEDQ�SURMHFW��DQG�LQ�SDUWLFXODU��LWV�YDULDEOHV�GHSHQGLQJ�RQ
LWV�VFDOH�DQG�SXUSRVH��QDPHO\�LQ�WKH�SURGXFWLRQ�RI�LPSUHVVLRQV�RQ�SDSHU�RI�UHSUHVHQWDWLRQV���G
DQG��G�WKURXJK�YDULRXV�PHGLD�GHYLFHV��7KH�FUHDWLRQ�RI�LOOXVWUDWLRQV�LQ�UDVWHU�ELWPDS�DQG�YHFWRU
IRUPDWV�ZLOO�DOORZ�H[SORULQJ�GLpHUHQW�JUDSKLF�GDWD�IRUPDWV�WKDW�FDQ�EH�H[WUDFWHG�IURP�WKH�GLJLWDO
WHFKQLFDO�GUDZLQJ��7KH�LQWURGXFWLRQ�RI�DXWRPDWHG�SURFHVVLQJ�RI�JUDSKLF�LQIRUPDWLRQ��WKURXJK�WKH
FUHDWLRQ�RI�D�SURJUDP��ZLOO�IRVWHU�D�qUVW�FRQWDFW�ZLWK�WKH�FUHDWLYH�DQG�SURGXFWLRQ�SRWHQWLDO�WKDW
SURJUDPPLQJ�DOORZV�

7HDFKLQJ�PHWKRGRORJLHV��LQFOXGLQJ�HYDOXDWLRQ�

$VVHVVPHQW�ZLOO�EH�EDVHG�RQ�WKH�ZHLJKWHG�VXP�RI�WKH�H[HUFLVHV�FRPSOHWHG�WKURXJKRXW�WKH



VHPHVWHU�DFFRUGLQJ�WR�
��WKHLU�FRPSOH[LW\
��WKH�TXDOLW\�RI�WKH�VROXWLRQV�WR�WKH�SURSRVHG�SUREOHPV
��WKH�GLVFXUVLYH�DELOLW\�FRQFHUQLQJ�WKH�H[HUFLVHV�DQG�WDXJKW�VXEMHFWV
$�PLQLPXP�DWWHQGDQFH�RI�����RI�WKH�FODVVHV�LV�PDQGDWRU\�
7KH�FRQWLQXRXV�DVVHVVPHQW�JUDGH�ZLOO�EH�IRUPDOL]HG�WKURXJK�WZR�WHVW�IRUPDW�H[HUFLVHV�
��RQH�LQ�WKH�PLGGOH�RI�WKH�VHPHVWHU������
��DQG�RQH�DW�WKH�HQG������
$GGLWLRQDOO\��D��GDLO\�QRWHERRN��ZLOO�EH�DVVHVVHG��������ZKLFK�LV�VXEPLWWHG�ZHHNO\�RQOLQH�
6WXGHQWV�ZKRVH�FRQWLQXRXV�DVVHVVPHQW�VFRUH�LV�EHORZ����DFFRUGLQJ�WR�WKH�5$$(��PD\�FKRRVH�DQG
UHJLVWHU�IRU�RQH�RI�WZR�H[DP�SHULRGV�
7KH�H[DPV�FRQVLVW�RI�VROYLQJ�D�VSHFLqF�H[HUFLVH�GHVLJQHG�IRU�WKH�RFFDVLRQ��WR�EH�FRPSOHWHG�LQ�WKH
FODVVURRP�

'HPRQVWUDWLRQ�RI�WKH�FRKHUHQFH�EHWZHHQ�WKH�7HDFKLQJ�PHWKRGRORJLHV�DQG�WKH�OHDUQLQJ
RXWFRPHV

7KH�H[HFXWLRQ�RI�VPDOO�SUDFWLFDO�H[HUFLVHV�RI�DSSOLFDWLRQ�RI�WKH�JLYHQ�VXEMHFW��ZKLOH�WHDFKLQJ�WKH
WKHRUHWLFDO�EDVHV��DOORZV�D�FRQWDFW�DFFRPSDQLHG�E\�WKH�SURIHVVRU��ZLWK�WKH�FRPSXWHU�DSSOLFDWLRQV
RI�&$'�DQG�LPDJH�HGLWLQJ�DQG�LOOXVWUDWLRQ��7KLV�OHDUQLQJ�LV�EDVHG�RQ�SUDFWLFDO�ZRUN��FDUULHG�RXW
RXWVLGH�WKH�FODVVURRP��LQ�D�FRPSOHWHO\�DXWRQRPRXV�ZD\��ZLWK�UHJXODU�PRQLWRULQJ�E\�WKH�WHDFKHU�
ZKLFK�DOORZV�WHVWLQJ�DQG�FRQVROLGDWLQJ�WKH�FRQWHQWV�OHDUQHG�LQ�D�SUDFWLFDO�ZD\�

0DLQ�%LEOLRJUDSK\

7XWRULDLV�H�UHIHUkQFLD�GH�+70/�&66��KWWSV���ZZZ�Z�VFKRROV�FRP��
'HUQLH��'DYLG��$UFKLWHFWXUDO�'UDZLQJ��3RUWIROLR�6NLOOV�6HULHV���/DXUHQFH�.LQJ�
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