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/RV�WXPRUHV�RGRQWRJpQLFRV�VRQ�OHVLRQHV�UHODWLYDPHQWH�
UDUDV� \� SRFR� IUHFXHQWHV� TXH� SXHGHQ� GHVDUUROODU� XQ�
FRPSRUWDPLHQWR�DJUHVLYR�� GHVWUXFWLYR� \�PXWLODQWH�� TXH�
HQ�RFDVLRQHV�SXHGHQ�OOHJDU�D�FRPSURPHWHU�OD�YLGD�GHO�
SDFLHQWH��(O�FUHFLHQWH� LQWHUpV�GH� LQYHVWLJDU�HO�RULJHQ�\�
GHVDUUROOR�GH�ORV�WXPRUHV�RGRQWRJpQLFRV��GDGD�VX�JUDQ�
YDULHGDG��OOHYD�D�TXH�OD�2UJDQL]DFLyQ�0XQGLDO�GH�OD�6DOXG�
SXEOLTXH�HQ�HO������XQD�FODVL¿FDFLyQ�TXH�KD�SHUPLWLGR�HO�
XVR�GH�XQD�QRPHQFODWXUD�XQLYHUVDO�� �$O�SURIXQGL]DU�ORV�
FRQRFLPLHQWRV� VREUH� FDGD� XQD� GH� ODV� HQWLGDGHV� TXH�
FRPSUHQGHQ�ORV�WXPRUHV�RGRQWRJpQLFRV��VH�REVHUYDURQ�
GLIHUHQFLDV� \� VLPLOLWXGHV� HQWUH� HOODV�� HVWDEOHFLHQGR�
PHMRUHV�FULWHULRV�SDUD�HO�GLDJQyVWLFR��SURQyVWLFR��\�SODQ�
GH�WUDWDPLHQWR�GH�ODV�PLVPDV��SURYRFDQGR�GH�HVWD�IRUPD�
OD�QHFHVLGDG�GH�HVWDEOHFHU�XQD�QXHYD�FODVL¿FDFLyQ��(V�
SRU�HOOR�TXH�HQ�HO�FRUULHQWH�DxR��OD�2UJDQL]DFLyQ�0XQGLDO�
GH�OD�6DOXG�SXEOLFy�XQD�QXHYD�FODVL¿FDFLyQ�SDUD�WXPRUHV�
GH�FDEH]D�\�FXHOOR���(Q�HVWH�WUDEDMR�VH�H[SRQH�OD�QXHYD�
FODVL¿FDFLyQ� GH� WXPRUHV� RGRQWRJpQLFRV� \� VH� FRPSDUD�
FRQ�OD�FODVL¿FDFLyQ�SURSXHVWD�HQ�HO�DxR�������
3$/$%5$6� &/$9(�� 7XPRUHV� 2GRQWRJpQLFRV�� 7XPRUHV�
RGRQWRJpQLFRV���FODVL¿FDFLyQ�
�
$%675$&7�
2GRQWRJHQLF� WXPRUV� DUH� UHODWLYHO\� UDUH� DQG� LQIUHTXHQW�
OHVLRQV�WKDW�PLJKW�GHYHORS�DQ�DJJUHVVLYH��GHVWUXFWLYH�DQG�
PXWLODWLQJ� EHKDYLRU�� ZKLFK� VRPHWLPHV� FDQ� JHW� WR�
FRPSURPLVH� WKH� SDWLHQW�V� OLIH�� *URZLQJ� LQWHUHVW� LQ� WKH�
LQYHVWLJDWLRQ� RI� WKH� RULJLQ� DQG� GHYHORSPHQW� RI�
RGRQWRJHQLF�WXPRUV�GXH�WR�WKHLU�ZLGH�YDULHW\��OHDGV�WKH�
:RUOG� +HDOWK� 2UJDQL]DWLRQ� WR� SXEOLVK�� LQ� ������ D�
FODVVL¿FDWLRQ� WKDW� KDV� DOORZHG� WKH� XVH� RI� D� JOREDO�
QRPHQFODWXUH��$IWHU�D�GHHSHU�VWXG\�RI�HDFK�RQH�RI�WKH�
HQWLWLHV� FRPSULVHG� E\� RGRQWRJHQLF� WXPRUV�� GLIIHUHQFHV�
DQG�VLPLODULWLHV�ZHUH�REVHUYHG�DPRQJ�WKHP��DQG�EHWWHU�
FULWHULD�ZHUH�HVWDEOLVKHG�IRU�WKH�GLDJQRVLV��SURJQRVLV�DQG�
WUHDWPHQW�SODQ�IRU�WKHP��LQ�WKLV�ZD\��LW�EHFDPH�QHFHVVDU\�
WR�HVWDEOLVK�D�QHZ�FODVVL¿FDWLRQ��7KLV�LV�WKH�UHDVRQ�ZK\��
RQ� WKH� FXUUHQW� \HDU�� WKH� :RUOG� +HDOWK� 2UJDQL]DWLRQ�
SXEOLVKHG� D� QHZ� FODVVL¿FDWLRQ� RI� RGRQWRJHQLF� WXPRUV��

DQG� LW� LV� FRPSDUHG� WR� WKH� SUHYLRXV� RQH�� SUHVHQWHG� LQ�
�����
.(<�:25'6����2GRQWRJHQLF�7XPRUV��2GRQWRJHQLF�7XPRUV�
�FODVVL¿FDWLRQ

,1752'8&&,21�

/RV� WXPRUHV� RGRQWRJpQLFRV� �72'�� VRQ� OHVLRQHV�
H[FOXVLYDV� GH� ORV� KXHVRV� PD[LODUHV� \� PXFRVD� EXFDO��
GHULYDQGR� GH� FpOXODV� HSLWHOLDOHV�� PHVHQTXLPDOHV� \�R�
HFWRPHVHQTXLPDOHV�TXH�VRQ�R�IXHURQ�SDUWH�GHO�SURFHVR�
GH� RGRQWRJpQHVLV� ����� (Q� OD� IRUPDFLyQ� GHO� GLHQWH�� ODV�
FpOXODV�HFWRGpUPLFDV�GHO�HVWRPRGHR�VH�LQYDJLQDQ�\�GDQ�
OXJDU� D� FRPSOHMDV� HVWUXFWXUDV� TXH� MXQWR� FRQ� HO�
HFWRPHVpQTXLPD�IRUPDUiQ�ODV�SLH]DV�GHQWDULDV������/RV�
72'�UHSUHVHQWDQ�KDVWD�HO����GHO�WRWDO�GH�ODV�OHVLRQHV�GH�
FDEH]D� \� FXHOOR�� 'DGD� VX� EDMD� IUHFXHQFLD� \� � VX� JUDQ�
YDULHGDG� UHTXLULy� TXH� OD� 2UJDQL]DFLyQ� 0XQGLDO� GH� OD�
6DOXG��206��SUHVHQWDUD�HQ�HO����������XQD�FODVL¿FDFLyQ�
TXH�KD�SHUPLWLGR�HO�XVR�GH�XQD�QRPHQFODWXUD�XQLYHUVDO��
VLHQGR�DFWXDOL]DGD�UHFLHQWHPHQWH�D�FRPLHQ]RV�GHO������
�����

(Q�HO�DxR������OD�$JHQFLD�,QWHUQDFLRQDO�GH�,QYHVWLJDFLyQ�
HQ� &iQFHU� �,$5&� HQ� LQJOpV� ,QWHUQDWLRQDO� $JHQF\� RQ�
5HVHDUFK� LQ� &DQFHU�� VHOHFFLRQy� D� FLQFR� HGLWRUHV�
HVSHFLDOL]DGRV� SDUD� FRRUGLQDU� OD� SURGXFFLyQ� GH� HVWD�
FXDUWD�HGLFLyQ�GH�OD�FODVL¿FDFLyQ�GH�WXPRUHV�GH�FDEH]D�\�
FXHOOR� GH� OD� 206�� HOORV� VRQ�� 'UV�� $GHO� .�� (O�1DJJDU�
�1RUWHDPpULFD��� 3LHWHU� 6ORRWZHJ� �(XURSD��� -RKQ� &KDQ�
�&KLQD��� 7DNDVKL� 7DNDWD� �$VLD��� DQG� -HQQLIHU� *UDQGLV�
�86$���,GHQWL¿FDURQ�SRVLEOHV�HQWLGDGHV�QXHYDV��\�WHPDV�
SRWHQFLDOHV�GH�GLVFXVLyQ�� ORV�FXDOHV�VH�H[SXVLHURQ�HQ�
XQD�UHXQLyQ�HQ�ÈPVWHUGDP�HQ�DEULO�GHO�������(Q�HQHUR�
GHO� ����� VH� UHDOL]y� XQD� QXHYD� FRQIHUHQFLD� HQ� /\RQ��
)UDQFLD�� SDUD�SRGHU� FRQFOXLU� FRQ� ORV� WHPDV� WUDWDGRV� \�
RULHQWDU�OD�QXHYD�FODVL¿FDFLyQ�����
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&ODVL¿FDFLyQ�GH�ORV�WXPRUHV�RGRQWRJpQLFRV��
HYROXFLyQ�\�FDPELRV
'UD��9DQHVD�3HUHLUD�3UDGR�
3URIHVRUD�$\XGDQWH�*UDGR���ÈUHD�GH�3DWRORJtD�0ROHFXODU�(VWRPDWROyJLFD��)DFXOWDG�GH�2GRQWRORJtD��8QLYHUVLGDG�GH�OD�5HS~EOLFD�

5HFLELGR��)HEUHUR�����
$FHSWDGR��-XOLR�����
&RUUHVSRQGHQFLD��/DV�+HUDV�������7HOpIRQR���������������0RQWHYLGHR��8UXJXD\�
(�PDLO��YDQHVDSHUHLUD��#KRWPDLO�FRP
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/D�FODVL¿FDFLyQ�GH�WXPRUHV�GH�FDEH]D�\�FXHOOR�GH�OD�206�
UHSUHVHQWD�HO�QRYHQR�YROXPHQ�GH�OD�FXDUWD�HGLFLyQ�GH�ODV�
VHULHV� KLVWROyJLFDV� \� JHQpWLFDV� GH� WXPRUHV� KXPDQRV��
&RQVWLWX\H�XQ�OLEUR�GH�UHIHUHQFLD�TXH�RWRUJD�XQ�VWDQGDUG�
LQWHUQDFLRQDO� SDUD� ORV� RQFyORJRV� \� SDWyORJRV�� VLHQGR�
XWLOL]DGR� FRPR� JXtD� LQGLVSHQVDEOH� SDUD� XQL¿FDU� XQ�
FULWHULR�GLDJQyVWLFR��FDUDFWHUtVWLFDV�SDWROyJLFDV�GH�FDGD�
HQWLGDG�� DOWHUDFLRQHV� JHQpWLFDV� DVRFLDGDV�� UHVSXHVWD�
WHUDSpXWLFD�\�UHVXOWDGR�FOtQLFR������

6H� WUDEDMD� HQ� OD� DFWXDOL]DFLyQ� GH� OD� LQIRUPDFLyQ� HQ�
UHODFLyQ�D�OD�FODVL¿FDFLyQ�GH�ORV�WXPRUHV�RGRQWRJpQLFRV��

WDQWR�GHO������FRPR�GHO������

/D�PHWRGRORJtD�XWLOL]DGD�SDUD�OD�REWHQFLyQ�GH�GDWRV�IXH��
E~VTXHGD�HOHFWUyQLFD�GH�OD�OLWHUDWXUD�HQ�HVSDxRO�H�LQJOpV�
XVDQGR�OD�EDVH�GH�GDWRV�GH�0HG/LQH�3XEPHG�\�6FL(/2��
DVt�FRPR�HQ�OD�ELEOLRWHFD�GH�)DFXOWDG�GH�2GRQWRORJtD��
8GHOD5��HQ�HO�SHUtRGR�FRPSUHQGLGR�HQWUH�ORV�DxRV������\�
������HPSOHDQGR�SDODEUDV�FODYH�FRPR��³:+2�FODVVL¿FD�
WLRQ�� 206�� WXPRUHV� RGRQWRJpQLFRV�� RGRQWRJHQLF�
WXPRXUV´�� VHOHFFLRQDQGR� �� OLEURV� \� �� DUWtFXORV� SDUD�
LPSOHPHQWDU� OD� FRPSDUDFLyQ� GH� ODV� GLVWLQWDV� FODVL¿FD�
FLRQHV�
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3UHYLRV�FRQVHQVRV�VREUH� OD�WD[RQRPtD�GH�ORV�WXPRUHV�
RGRQWRJpQLFRV�� TXLVWHV� \� OHVLRQHV� UHODFLRQDGDV� FRQ¿U�
PDURQ�TXH�ODV�FDUDFWHUtVWLFDV�PRUIROyJLFDV�\�OD�UHODFLyQ�
LQGXFWLYD�HQWUH�ORV�GLIHUHQWHV�WLSRV�GH�WHMLGRV�QRUPDOHV�
GHO� JHUPHQ� GHQWDO� VRQ� UHSURGXFLGDV� D� XQD� PD\RU� R�
PHQRU�H[WHQVLyQ�HQ�PXFKDV�GH�HVWDV�OHVLRQHV��

$O� UHDOL]DU� XQD� FRPSDUDFLyQ� HQWUH� OD� FODVL¿FDFLyQ� GHO�
����� �WDEOD� ��� FRQ� OD� SUHVHQWH� GHO� ����� �WDEOD� ���� VH�
REVHUYD�TXH�HO�Q~PHUR�GH�HQWLGDGHV�GLVFXWLGDV�HQ�HVWD�
~OWLPD�HGLFLyQ�KD�DXPHQWDGR�SRU�VREUH�XQ������GHELGR�DO�
DJUHJDGR� GH� ORV� TXLVWHV� RGRQWRJpQLFRV�� XQ� JUXSR� GH�
HQIHUPHGDGHV�GHMDGDV�GH�ODGR�DQWHULRUPHQWH�SHUR�DKRUD�
LQFOXLGDV�GDGR�TXH�SXHGHQ�VHU�UHFXUUHQWHV��$�VX�YH]�VH�
DJUHJDQ� ORV� WXPRUHV� yVHRV� \� GHVRUGHQHV� KHPDWR�
OLQIRLGHRV�� TXH� SXHGHQ� LQYROXFUDU� D� OD� PDQGtEXOD� \�
KXHVRV� PD[LOR�IDFLDOHV� FRPR� VLWLRV� SUHGLOHFWRV��
LPSRUWDQWHV�D�FRQVLGHUDU�SDUD�HO�GLDJQyVWLFR�GLIHUHQFLDO��

6H� PDQWLHQHQ� ODV� VXEGLYLVLRQHV� GH� ORV� WXPRUHV�
RGRQWRJpQLFRV��WDQWR�EHQLJQRV�FRPR�PDOLJQRV��UHIHUHQWH�
D� VX� FRPSRVLFLyQ� WLVXODU� GLIHUHQFLiQGRORV� HQ� WXPRUHV�
HSLWHOLDOHV�� PL[WRV� HSLWHOLDOHV� \� PHVHQTXLPDWLFRV�� \�
PHVHQTXLPDWLFRV��FRQ�R�VLQ�SUHVHQFLD�GH�WHMLGRV�GXURV��
6LQ�HPEDUJR��HQ�HVWD�QXHYD�FODVL¿FDFLyQ�VH�REVHUYD�TXH�
VROR� XQ� WLSR� GH� FDUFLQRPD� DPHOREODVWLFR� \� XQ� WLSR� GH�
FDUFLQRPD� SULPDULR� LQWUDRVHR� KDQ� VLGR� PDQWHQLGRV��
GHMDQGR� DIXHUD� ORV� SUH¿MRV� \� DGMHWLYRV� TXH�PDUFDEDQ�
GLIHUHQFLDV� HQ� OD� FODVL¿FDFLyQ� DQWHULRU�� (VWD� PLVPD�
FRQVLGHUDFLyQ� KD� OOHYDGR� D� UHFRQRFHU� VROR� XQ� WLSR� GH�
VDUFRPD� RGRQWRJpQLFR�� GHWHUPLQDQGR� TXH� DGMHWLYRV�
WDOHV�FRPR�DPHOREODVWLFR�\�SUH¿MRV�FRPR�¿EUR�RGRQWR�\�
¿EUR�GHQWLQR�QR�WLHQHQ�UHOHYDQFLD�FOtQLFD�QL�GLDJQyVWLFD��
7DQWR� HO� ¿EUR� GHQWLQRPD� DPHOREOiVWLFR� FRPR� HO� ¿EUR�
RGRQWRPD� DPHOREOiVWLFR� SDVDURQ� D� VHU� FRQVLGHUDGRV�
HWDSDV� GHO� GHVDUUROOR� GHO� RGRQWRPD� FRPSOHMR� R�
FRPSXHVWR�� SRU� OR� FXDO� IXHURQ� UHPRYLGRV� GH� OD�
FODVL¿FDFLyQ�� 7DPELpQ� VH� KD� TXLWDGR� HO� RGRQWR�
DPHOREODVWRPD� GHELGR� D� TXH� QR� H[LVWH� HYLGHQFLD�
VX¿FLHQWH�SDUD�FRQVLGHUDUOR�XQD�HQWLGDG�~QLFD��VLHQGR�
SUREDEOH� TXH� FRUUHVSRQGD� D� XQD� PH]FOD� GH� XQ�
DPHOREODVWRPD�X�RWUR�WXPRU�RGRQWRJpQLFR�HSLWHOLDO�FRQ�
XQ�RGRQWRPD�R�GLHQWH�HQ�GHVDUUROOR��

(Q� FXDQWR� D� ODV� OHVLRQHV� TXtVWLFDV� QHRSOiVLFDV� \� QR�
QHRSOiVLFDV�VH�FRQFOX\y�TXH�OD�PD\RUtD�GH�ORV�FDVRV�GH�
WXPRU�RGRQWRJpQLFR�TXHUDWRTXLVWLFR�\�WXPRU�RGRQWRJp�
QLFR� TXtVWLFR� FDOFL¿FDQWH� VH� FRPSRUWDQ� FOtQLFDPHQWH�
FRPR�OHVLRQHV�QR�QHRSOiVLFDV��FRQ�WUDWDPLHQWR�TXtVWLFR��
3RU� OR� WDQWR�� VH� UHFODVL¿FDURQ� FRPR� TXHUDWRTXLVWH�
RGRQWRJpQLFR� \� TXLVWH� RGRQWRJpQLFR� FDOFL¿FDQWH�
UHVSHFWLYDPHQWH��

6H�DJUHJDURQ�QXHYDV�HQWLGDGHV�LGHQWL¿FDGDV�OXHJR�GHO�
������HQWUH�ODV�TXH�HQFRQWUDPRV��FDUFLQRPD�RGRQWRJp�
QLFR��HVFOHURVDQWH������FDUFLQRVDUFRPD�RGRQWRJpQLFR�����
\� WXPRU� RGRQWRJpQLFR� SULPRUGLDO� ����� 5HVSHFWR� D� ODV�
OHVLRQHV�yVHDV��FRQMXQWDPHQWH�FRQ�HO�JUXSR�GH�¿EURPDV�
RVL¿FDQWHV�� HO� SUH¿MR� FHPHQWR� KD� VLGR� DJUHJDGR� D� OD�
YDULDQWH�FRQ¿QDGD�HQ�OD�PDQGtEXOD�\�TXH��GHEHUtD�HVWDU�
HQWUH�ORV�WXPRUHV�RGRQWRJpQLFRV�PHVHQTXLPDWLFRV��KD�
VLGR�LQFOXLGD�HQWUH�ODV�OHVLRQHV�¿EUR�yVHDV�HQ�YLVWD�GH�ODV�
FRQVLGHUDFLRQHV�GH�GLDJQyVWLFR�GLIHUHQFLDO��

)LQDOPHQWH�� OD� IDPLOLD� GH� FHPHQWRPDV� JLJDQWLIRUPDV�
SHUPDQHFH�FRPR�XQD�FRQGLFLyQ�HQLJPiWLFD��HYDGLHQGR�
OD� FDUDFWHUL]DFLyQ� SUHFLVD� GH� OD� PLVPD�� SHUR� KD� VLGR�
PHQFLRQDGD�HQ�YLVWD�GH�XQD�FODUL¿FDFLyQ�GH�OD�PLVPD�HQ�
XQ�IXWXUR�SUy[LPR��
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(O� DYDQFH� GH� ODV� FLHQFLDV� \� WHFQRORJtDV� QRV� SHUPLWHQ�
SURIXQGL]DU� HQ� HO� HVWXGLR� GH� ODV� GLIHUHQWHV� OHVLRQHV�
WXPRUDOHV� D� QLYHO� PD[LORIDFLDO�� &RQIRUPH� OD� FDUDFWH�
UL]DFLyQ�GH�HVWRV�WXPRUHV�VHD�PiV�H[DFWD��SHUPLWLUi�TXH�
ODV� FODVL¿FDFLRQHV� VHDQ�PiV� SUHFLVDV�� FRD\XGDQGR� DO�
PDQHMR� GHO� GLDJQyVWLFR�� GLDJQyVWLFR� GLIHUHQFLDO� \�
WUDWDPLHQWR� GH� HVWDV� HQWLGDGHV�� (O� XVR� FRUUHFWR� GH� OD�
FODVL¿FDFLyQ� QRV� SHUPLWLUi� HO� HQWHQGLPLHQWR� HQWUH�
SURIHVLRQDOHV�GHO�iUHD�GH�OD�VDOXG��XQL¿FDQGR�WpUPLQRV�\�
FRQVROLGDQGR�FRQRFLPLHQWRV��

$XQTXH�OD�QXHYD�FODVL¿FDFLyQ�KD�VLGR�REWHQLGD�D�WUDYpV�
GH�XQ�FRQVHQVR�LQWHUQDFLRQDO��PXFKRV�SURIHVLRQDOHV�QR�
FRQFXHUGDQ�GH� OD� UHPRFLyQ�GH�GHWHUPLQDGDV� OHVLRQHV��
1XHYRV�HVWXGLRV�GHWHUPLQDUDQ�OD�QHFHVLGDG�GH�FDPELRV�
IXWXURV� SDUD� SRGHU�PHMRUDU� HO� HQWHQGLPLHQWR� GH� HVWDV�
SDWRORJtDV�

&ODVL¿FDFLyQ�GH�ORV�WXPRUHV�RGRQWRJpQLFRV��HYROXFLyQ�\�FDPELRV

��6DOXG�0LOLWDU������������������
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���� 1HYLOOH� %:�� 'DPP�'6��$OOHQ� &�&KL�$&��2UDO� DQG�
0D[LOORIDFLDO�3DWKRORJ\���WK�HG��(OVHYLHU�������

���� /HVRW� +�� %URRN�$+�� (SLWKHOLDO� KLVWRJHQHVLV� GXULQJ�
WRRWK�GHYHORSPHQW��
$UFK�2UDO�%LRO����������6XSSO����6�������

���� %DUQHV� /�� (YHVRQ� -:�� 5HLFKDUW� 3�� 6LGUDQVN\� '��
3DWKRORJ\� DQG�*HQHWLFV� RI� +HDG� DQG� 1HFN� 7XPRXUV��
:+2�,$5&� &ODVVL¿FDWLRQ� RI� 7XPRXUV�� �WK�HG�� 9RO����
������

���� (O�1DJJDU�$.� �(G���� &KDQ� -.&� �(G���� *UDQGLV� -5�
�(G����7DNDWD�7��(G����6ORRWZHJ�3-��(G����&ODVVL¿FDWLRQ�RI�
+HDG�DQG�1HFN�7XPRXUV��:+2�,$5&�&ODVVL¿FDWLRQ�RI�
7XPRXUV���WK�HG��9RO����������

����(O�1DJJDU�$.��(GLWRU
V�SHUVSHFWLYH�RQ�WKH��WK�HGLWLRQ�
RI�WKH�:+2�KHDG�DQG�QHFN�WXPRU�FODVVL¿FDWLRQ��
-�(J\SW�1DWO�&DQF�,QVW�������

����.DWDEL�1��/HZLV�-6��8SGDWH�IURP�WKH��WK�(GLWLRQ�RI�WKH�
:RUOG�+HDOWK�2UJDQL]DWLRQ�&ODVVL¿FDWLRQ� RI�+HDG� DQG�
1HFN�7XPRXUV��:KDW�,V�1HZ�LQ�WKH������:+2�%OXH�%RRN�
IRU� 7XPRUV� DQG� 7XPRU�/LNH� /HVLRQV� RI� WKH� 1HFN� DQG�
/\PSK�1RGHV��+HDG�1HFN�3DWKRO�������������������

���� .RXWODV� ,*�� $OOHQ� &0�� :DUQRFN� *5�� 0DQLYHO� -&��
6FOHURVLQJ� RGRQWRJHQLF� FDUFLQRPD�� D� SUHYLRXVO\�
XQUHSRUWHG�YDULDQW�RI�D� ORFDOO\�DJJUHVVLYH�RGRQWRJHQLF�
QHRSODVP� ZLWKRXW� DSSDUHQW� PHWDVWDWLF� SRWHQWLDO�������������������������������������������������������������
$P�-�6XUJ�3DWKRO���������������������

���� &KLNRVL� 5�� 6HJDOO� 1�� $XJXVWR� 3�� )UHHGPDQ� 3��
2GRQWRJHQLF�FDUFLQRVDUFRPD��FDVH�UHSRUW�DQG�OLWHUDWXUH�
UHYLHZ��-�2UDO�0D[LOORIDF�6XUJ��������������������

����%RORJQD�0ROLQD�5��0LNDPL�7��3HUHLUD�3UDGR�9��3LUHV�
)5�� &DUORV�%UHJQL� 5�� 0RVTXHGD�7D\ORU� $�� 3ULPRUGLDO�
RGRQWRJHQLF� WXPRU�� $Q� LPPXQRKLVWRFKHPLFDO� SUR¿OH��
0HG�2UDO�3DWRO�2UDO�&LU�%XFDO�������������H����H����

��
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