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&DUOHQVH������������������6mR�&DUORV��6mR�3DXOR
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5HVXPR� 1HVVH�HVWXGR�DYDOLRX�VH�D�LQIOXrQFLD�GD�SRUFHQWDJHP�GH�XP�OLJDQWH��.%U��QR�SURFHVVR�GH�
FRPSDFWDomR�GR�VROR�HP�SDVWLOKDV��SDUD�DQiOLVH�SRVWHULRU�SHOD�HVSHFWURPHWULD�GH�HPLVVmR�ySWLFD�FRP�
SODVPD� LQGX]LGR� SRU� ODVHU�� GH� SXOVR� GXSOR� �'3�/,%6��� 3DUD� LVVR�� DOJXPDV� DPRVWUDV� GH� VROR� H�
VHGLPHQWR� UHFROKLGDV� GD� UHJLmR� GH� 1KHFROkQGLD�� QR� 3DQWDQDO� 0DWR�*URVVHQVH�� IRUDP� PLVWXUDGDV�
FRP�GLIHUHQWHV�FRQFHQWUDo}HV�������������H�����GD�PDVVD�WRWDO�GD�SDVWLOKD��GR�OLJDQWH��2EVHUYRX�VH�
TXH�DV�SRUFHQWDJHQV�GH����H�����GH�.%U�DSUHVHQWDUDP�RV�PDLRUHV�YDORUHV�GD� UHODomR�VLQDO�UXtGR�
�615�� SDUD� RV� HOHPHQWRV� SURSRVWRV� �1L�� =Q�� &U�� &X�� &G�� 3E�� 0J�� $O�� 0Q�� )H��� LQGLFDQGR� XPD�
PHOKRUD� QR� VLQDO� DQDOtWLFR�� $PEDV� WDPEpP� DSUHVHQWDUDP� XPD� PDLRU� SUHFLVmR� �GHVYLR� SDGUmR�
UHODWLYR�± 56'�± GH�������H��������UHVSHFWLYDPHQWH��FRPSDUDWLYDPHQWH�jV�RXWUDV��SURYDQGR�TXH�
XPD�PDLRU�FRPSDFWDomR�GD�DPRVWUD�UHGX]�RV�HIHLWRV�GH�PDWUL]�H�DV�IOXWXDo}HV�GR�SODVPD�

3DODYUDV�FKDYH� /,%6��OLJDQWHV��PHWDLV��VROR��VHGLPHQWR�

%,1'(5� 3(5&(17$*(�237,0,=$7,21� )25�0(7$/6�'3�/,%6� $1$/<6,6� 2)� 62,/6�
$1'�6(',0(176�2)�0$72�*526626¶6�3$17$1$/

$EVWUDFW� 7KLV�VWXG\�HYDOXDWHG�WKH�LQIOXHQFH�RI�WKH�ELQGHU��.%U��SHUFHQWDJH�LQ�WKH�SURFHVV�RI�VRLO�
FRPSUHVVLQJ� LQWR� SHOOHWV�� SULRU� WR� WKH� DQDO\VLV� E\� GRXEOH�SXOVH� ODVHU�LQGXFHG� EUHDNGRZQ�
VSHFWURPHWU\��'3�/,%6���$�IHZ�VRLO�DQG�VHGLPHQW�VDPSOHV�FROOHFWHG�IURP�WKH�1KHFROkQGLD�UHJLRQ��
ORFDWHG�LQ�WKH�0DWR�*URVVR¶V�3DQWDQDO��ZHUH�PL[HG�ZLWK�YDULRXV�ELQGHU�FRQFHQWUDWLRQV�������������
DQG����ZW����7KH�SHUFHQWDJHV�RI����DQG����ZW��SUHVHQWHG�WKH�KLJKHU�VLJQDO�QRLVH�UDWLR��615��IRU�
WKH�SURSRVHG�HOHPHQWV� �1L��=Q��&U��&X��&G��3E��0J��$O��0Q��)H��� LPSURYLQJ� WKH�DQDO\WLFDO�VLJQDO�
LQWHQVLW\��%RWK�FRQFHQWUDWLRQV�DOVR�SUHVHQWHG�EHWWHU�SUHFLVLRQ��UHODWLYH�VWDQGDUG�GHYLDWLRQ�± 56'�±
RI� ������ DQG� ������� UHVSHFWLYHO\�� LQ� FRPSDULVRQ�ZLWK� WKH� RWKHUV�� ZKLFK� VXJJHVWV� WKDW� D� KLJKHU�
VDPSOH�FRPSDFWLRQ�UHGXFHV�PDWUL[�HIIHFWV�DQG�SODVPD�IOXFWXDWLRQV��

.H\ZRUGV��/,%6��ELQGHUV��SHOOHWV��PHWDOV��VRLO��VHGLPHQW�

���,QWURGXomR
$�HVSHFWURPHWULD�GH�HPLVVmR�ySWLFD�FRP�SODVPD� LQGX]LGR�SRU� ODVHU� �/,%6���p�XPD� WpFQLFD�

DQDOtWLFD� YHUViWLO�� UiSLGD�� GH� EDL[R� FXVWR�� FDSD]� GH� GHWHFomR� VLPXOWkQHD�� PXOWLHOHPHQWDU� H� QmR
GHVWUXWLYD�GD�DPRVWUD��VyOLGD��OtTXLGD�RX�JDVRVD���$:$67+,�HW�DO���������

$�WpFQLFD�FRQVLVWH�QR�XVR�GH�XP�RX�PDLV�ODVHUV�GH�DOWD�SRWrQFLD����*:�FP�����IRFDOL]DGRV�
SRU� XP� FRQMXQWR� GH� OHQWHV�� SDUD� D� UHPRomR� GH� XPD� SHTXHQD� PDVVD� GH� DPRVWUD� H� JHUDQGR� XP�
PLFURSODVPD�FRP�WHPSHUDWXUD�GH�DWp��������.��(VWD�WHPSHUDWXUD�SURYRFD�D�DWRPL]DomR�H�LRQL]DomR�
GDV�HVSpFLHV�TXtPLFDV�SUHVHQWHV��$R�UHWRUQDUHP�SDUD�R�HVWDGR�IXQGDPHQWDO��HPLWHP�XPD�UDGLDomR�
FDUDFWHUtVWLFD TXH� p� FDSWXUDGD� SRU� ILEUDV� ySWLFDV� H� VHSDUDGD� SRU� XP� HVSHFWU{PHWUR� �&5(0(56� H�
5$'=,(06.,��������6$1726�-81,25�HW�DO���������

$OJXPDV� GDV� OLPLWDo}HV� GD� WpFQLFD� VmR� SURYLQGDV� SULQFLSDOPHQWH� GHYLGR� D IOXWXDo}HV� QD�
LQWHQVLGDGH�GR�ODVHU�H�QD�UXJRVLGDGH�GD�DPRVWUD��TXH�SRGHP�DOWHUDU�R�SODVPD�JHUDGR��GLILFXOWDQGR�D
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UHSURGXWLELOLGDGH�GH�XPD�PHGLGD�H�RFDVLRQDQGR�GHVYLRV�QD�UHODomR�HQWUH�LQWHQVLGDGH�GH�HPLVVmR�H�D�
FRQFHQWUDomR��/$:5(1&(�61<'(5�HW�DO��������� (VWHV ³HIHLWRV�GH�PDWUL]´��VmR�PDLV�DFHQWXDGRV�
HP�DPRVWUDV�GH�FRPSRVLomR�FRPSOH[D��FRPR�VRORV�H�VHGLPHQWRV��)(55(,5$�HW�DO����������

$V�DPRVWUDV�QRUPDOPHQWH�VmR�FRPSDFWDGDV�QD�IRUPD�GH�³SDVWLOKDV´�SDUD�DV�DQiOLVHV��DILP�GH�
FRQIHULU� XPD�PDLRU� XQLIRUPLGDGH� H� UHGX]LU� RV� HIHLWRV� GH�PDWUL]�� 3RUpP�� DPRVWUDV� GH� SHUILO�PDLV�
DUHQRVR� PXLWDV� YH]HV� SRVVXHP� EDL[R� SRWHQFLDO� GH� FRHVmR� H�� SDUD� WDQWR�� XWLOL]D�VH� R� DX[tOLR� GH�
FRPSRVWRV�VHFXQGiULRV�QR�SURFHVVR�GH�FRPSDFWDomR��FKDPDGRV�GH�³OLJDQWHV´��$�HVFROKD�GR�OLJDQWH�
p� UHODWLYD�� H� GHSHQGH GRV� HOHPHQWRV� GH� LQWHUHVVH� GR� DQDOLVWD�� SRGHQGR� VHU� XWLOL]DGRV� .%U�� $J��
FHOXORVH�� 3ROL�YLQLO� iOFRRO��� DPLGR�� HWF� �*21'$/� HW� DO��� ����� <$2� HW� DO��� ������ &RPR� QHVWH�
WUDEDOKR�SUHWHQGH�VH�GHWHUPLQDU�D�FRQFHQWUDomR�GH�PHWDLV��1L��=Q��&U��&X��&G��3E��0J��$O��0Q��)H��
H�� SRVVLYHOPHQWH�� GH� FDUERQR� �&�� R� FRPSRVWR�PDLV� LQGLFDGR� p� R� .%U� SRU� VXD� IDFLOLGDGH� GH� XVR��
FRPSURYDGD�HILFiFLD�QD�PHOKRUD�GH�VLQDO�DQDOtWLFR�GH�DOJXQV�HOHPHQWRV�PHWiOLFRV H�SRU�VHU OLYUH�GH�
LQWHUIHUHQWHV�SDUD�OLQKDV�GH�FDUERQR �*21'$/�HW�DO���������<$2�HW�DO���������

���0DWHULDLV�H�0pWRGRV
�����'HOLQHDPHQWR�H[SHULPHQWDO

,QLFLDOPHQWH�� DV DPRVWUDV� FROHWDGDV� GD� UHJLmR� GH� 1KHFROkQGLD� �07�� IRUDP� OLRILOL]DGDV� H�
VHFDV�SRU�FHUFD�GH����KRUDV�QXP�OLRILOL]DGRU�7HUURQL���PRGHOR�/�����FRP�XPD�ERPED�GH�YiFXR�
(GZDUGV��� 59��� (P� VHJXLGD�� DV� DPRVWUDV� IRUDP� SXOYHUL]DGDV� PDQXDOPHQWH� XWLOL]DQGR� XP�
DOPRIDUL]�H�SLVWLOR�H�R�SURGXWR�IRL�SDVVDGR�SRU�XPD�SHQHLUD�����PHVK�SDUD�UHPRomR�GH LPSXUH]DV�H
SDUWtFXODV�PDLRUHV�GR�TXH�������ȝP��JDUDQWLQGR�D�HODV�XPD�PDLRU�KRPRJHQHLGDGH�

$VVLP��SURVVHJXLX�VH�SDUD�D�HWDSD�GH�SUHSDUR�GH�SDVWLOKDV�FRP�XVR�GH�.%U��)RUDP�WHVWDGDV�
� SRUFHQWDJHQV�GLIHUHQWHV�� VHQGR�HODV ����������� H�����GD�PDVVD� WRWDO�GD�SDVWLOKD� �����PJ���8P�
WRWDO� GH� � DPRVWUDV� IRUDP� HVFROKLGDV� GH� PDQHLUD� D JDUDQWLU� XPD� Pi[LPD� UHSUHVHQWDWLYLGDGH� H�
KHWHURJHQHLGDGH�jV�PHGLGDV��VHQGR�XPD�GHODV�XPD�DPRVWUD�FHUWLILFDGD��&50���

2�UHDJHQWH�EURPHWR�GH�SRWiVVLR �&$6����������� XWLOL]DGR�p�GD�PDUFD 6\QWK�FRP�����GH�
SXUH]D�H�IRL�PLVWXUDGR�FRP�D�DPRVWUD�SRU�FHUFD�GH���PLQXWRV�PDQXDOPHQWH�XWLOL]DQGR�XP�DOPRIDUL]�
H�SLVWLOR��2�SURGXWR�IRL�HQWmR�FRPSDFWDGR�HP�SDVWLOKDV�FRP���PP�GH�GLkPHWUR�H��PP�GH�HVSHVVXUD�
DWUDYpV�GH�XPD�SUHQVD�KLGUiXOLFD�PDQXDO��FRP�XPD�SUHVVmR�GH���WRQHODGDV��SRU�FHUFD�GH���PLQXWR�

�����,QVWUXPHQWDomR�'3�/,%6
2� VLVWHPD� '3�/,%6� XWLOL]DGR� p� FRPSRVWR� SRU� GRLV� ODVHUV� 1G�<$*� RSHUDQGR� HP�

FRPSULPHQWRV�GH������QP��,QIUDYHUPHOKR��H�����QP��YLVtYHO���UHVSHFWLYDPHQWH��2�SULPHLUR�ODVHU�p�
XP�4�VZLWFKHG��4XDQWHO��8OWUD��FRP�HQHUJLD�Pi[LPD�GH�SXOVR�GH����P-��GXUDomR�GH�SXOVR�GH���QV�H�
WD[D�GH�UHSHWLomR�GH����+]��2�VHJXQGR�FRUUHVSRQGH�D�XP 4�VZLWFKHG��4XDQWHO��%ULOODQW��DFRSODGR�D�
XP�VHJXQGR�JHUDGRU�KDUP{QLFR��FRP�GXUDomR�GH�SXOVR�GH���QV��WD[D�GH�UHSHWLomR�GH����+]�H�XPD�
HQHUJLD�Pi[LPD�GH�SXOVR�GH�����P-��8P�VLVWHPD�GHWHFWRU�FRP�ILEUDV�ySWLFDV�$U\HOOH�����%XWWHUIO\��
GD� /DVHUWHFKQLN� %HUOLQ� �%HUOLP�� $OHPDQKD��� IRL XVDGR� SDUD� D� LGHQWLILFDomR� H� VHSDUDomR� GRV�
FRPSULPHQWRV� GH� RQGD�� 7DO� HVSHFWU{PHWUR� FRQWD� FRP� XP� GLVSRVLWLYR� GH� FDUJD� DFRSODGD�
LQWHQVLILFDGD��,&&'��FRP������[������SL[HOV�H�XWLOL]D�GXDV�EDQGDV�HVSHFWUDLV��D�SULPHLUD�GH�����D
���� QP� H�� D� VHJXQGD�� GH� ���� D� ���� QP�� FRP� UHVROXo}HV� GH� ��� D� ��� SP� H� ��� D� ��� SP��
UHVSHFWLYDPHQWH��3DUD�VLQFURQL]DomR�GR�WHPSR�GH�DWUDVR�HQWUH�RV�SXOVRV�H�R�GHOD\�WLPH� IRL XWLOL]DGR�
XP�JHUDGRU�GH�SXOVRV�FRP�RLWR�FDQDLV�PRGHOR�������GD�PDUFD�4XDQWXP�&RPSRVHUV�,QF���0RQWDQD��
(8$��

3DUD�RV�H[SHULPHQWRV��R�Q~PHUR�GH�SXOVRV�XWLOL]DGR�IRL�GH����D�HQHUJLD�GR����ODVHU��IRL�IL[DGD�
HP������HQTXDQWR�TXH�D�HQHUJLD�GR�VHJXQGR�ODVHU�IRL�IL[DGD�HP�������2�GHOD\�WLPH�XWLOL]DGR�IRL�
GH����QV�H�R�WHPSR�GH�DWUDVR�GH�LQWHJUDomR�HP����QV�

�����(VFROKD�GDV�OLQKDV�GH�HPLVVmR�H�UHVXPR�GRV�FiOFXORV
$V�OLQKDV�GRV�HOHPHQWRV�SDUD�D�DYDOLDomR�GR�PpWRGR�SURSRVWR�IRUDP�HVFROKLGDV�GH�DFRUGR�

FRP�DV�SHVTXLVDV�IHLWDV�QD�EDVH�GH�GDGRV�GR 1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��1,67��
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�1,67�� ������� %XVFRX�VH� OLQKDV� TXH� SRVVXtVVHP� ERD� LQWHQVLGDGH� UHODWLYD� H� IRVVHP� OLYUH� GH�
LQWHUIHUrQFLD�SRU�VLQDLV�SUy[LPRV�GH�RXWURV�HOHPHQWRV��GLPLQXLQGR�D�LQFLGrQFLD�GH�HUUR�QRV�FiOFXORV��
$V�OLQKDV�HVFROKLGDV�VmR�PRVWUDGDV�SHOD�7DEHOD���

7DEHOD��� (OHPHQWRV�H�VHXV�FRPSULPHQWRV�GH�RQGD�FRUUHVSRQGHQWHV�

(OHPHQWR $O &G &U &X )H 0J 0Q 1L 3E =Q
/LQKD��QP� ����� ����� ����� ����� ����� ����� ����� ����� ������ �����

8WLOL]RX�VH�D� UHODomR�VLQDO�UXtGR��615��SDUD�D�GHWHUPLQDomR�GD� LQIOXrQFLD�GD�SRUFHQWDJHP�
GH� OLJDQWH� HP�FDGD�DPRVWUD�� TXH�QDGD�PDLV� p�GR�TXH� D� LQWHQVLGDGH�Pi[LPD�GR� VLQDO�GH� LQWHUHVVH�
�,Pi[�� GLYLGLGD� SHOR� GHVYLR� SDGUmR� GR� VLQDO� GH� IXQGR� �EDFNJURXQG� QRLVH ± ıUXtGR��� RQGH� QmR� Ki�
SUHVHQoD�GH�HOHPHQWRV��(TXDomR�����7DPEpP�HVWLPRX�VH�R�HUUR�H[SHULPHQWDO�GH�FDGD�SRUFHQWDJHP�
GH�.%U�DWUDYpV�GR�FiOFXOR�GR�GHVYLR�SDGUmR�UHODWLYR��56'���QR�TXDO�ıDPRVWUDO p�R�GHVYLR�SDGUmR�H� തܺ p�
D�PpGLD�DPRVWUDO��(TXDomR�����
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���5HVXOWDGRV�H�'LVFXVVmR
2V�UHVXOWDGRV�REWLGRV�HVWmR�LOXVWUDGRV�QRV�JUiILFRV�GD�)LJXUD����3DUD�FDGD�HOHPHQWR�H�FDGD�

SRUFHQWDJHP�IRUDP�SORWDGRV�RV�JUiILFRV�HP�EDUUD�DJUXSDGRV��GH�IRUPD�D�HYLGHQFLDU�D�GLIHUHQoD�GD�
UHODomR�VLQDO�UXtGR�GHQWUH�HODV�
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)LJXUD��� 9DORUHV�GH�615�GRV�GLIHUHQWHV�HOHPHQWRV�DQDOLVDGRV�SDUD�FDGD�JUXSR�GH��.%U�

&RP�H[FHomR�GD�DPRVWUD�FHUWLILFDGD� �&50���QmR� IRL�SRVVtYHO� VH�REVHUYDU�R� VLQDO�DQDOtWLFR�
SDUD� FiGPLR� �&G�� H� FKXPER� �3E�� GHYLGR� j� VXD� SHTXHQD� FRQFHQWUDomR� QR� UHVWDQWH� GDV� DPRVWUDV��
ILFDQGR�DEDL[R�GR�OLPLWH�GH�GHWHFomR��/2'��LQVWUXPHQWDO��

2EVHUYD�VH�� SHOD� )LJXUD� ��� TXH� D� FRQFHQWUDomR� GH� ���� DSUHVHQWRX� RV�PDLRUHV� YDORUHV� GH�
615�SDUD�RV�HOHPHQWRV�$O��&X��)H��0J��0Q�H�1L��HQTXDQWR�TXH�&U�H�=Q�IRUDP�PDLRUHV�FRP�����GH�
.%U��&RQWXGR��SDUD������RV�YDORUHV�GH�615�FDHP�VLJQLILFDWLYDPHQWH�SDUD� DOJXQV�GRV� HOHPHQWRV�
PDLV�DEXQGDQWHV��FRPR�$O��&X��)H��0J�H�0Q��,VWR�SRGH�HVWDU�UHODFLRQDGR�FRP�IOXWXDo}HV�GD�PDVVD�
GH�DPRVWUD�DEODGD��GXUDQWH�D�JHUDomR�GR�SODVPD��GHYLGR�j�PDLRU�FRHVmR�GD�SDVWLOKD��7DO�IHQ{PHQR�
SRGH� VHU� REVHUYDGR� TXDOLWDWLYDPHQWH� SHOD� )LJXUD� ��� GDV� LPDJHQV REWLGDV� DWUDYpV� GD�0LFURVFRSLD�
(OHWU{QLFD�GH�9DUUHGXUD��0(9���$�PDVVD�UHPRYLGD�HVWi�GLUHWDPHQWH�UHODFLRQDGD�FRP�R�YROXPH�GR�
SODVPD�� SRLV� XPD� DEODomR� PDLV� HILFLHQWH� LPSOLFD� QXPD� TXDQWLGDGH� PDLRU� GH� HOHPHQWRV� VHQGR�
YDSRUL]DGR��H��FRQVHTXHQWHPHQWH��XPD�LQWHQVLGDGH�PDLRU�GH�VLQDO�VHQGR�PHGLGD��/(0(��������

2V�YDORUHV�PpGLRV��FDOFXODGRV� GH�56'�SDUD�R�JUXSR�GH������������H�����GH�.%U�IRUDP�GH�
����������������������H�������UHVSHFWLYDPHQWH��1RWD�VH�TXH�RV�PHQRUHV�YDORUHV�GH�56'�IRUDP�
REWLGRV�FRQIRUPH�D�FRQFHQWUDomR�GH .%U�DXPHQWRX��LQGLFDQGR�TXH�D�GLVSHUVmR�GR�VLQDO�IRL�PHQRU�
GHYLGR�j�PHOKRU�FRPSDFWDomR�GD�DPRVWUD�� ,VWR� ILFD�PDLV�HYLGHQWH�DR�VH�REVHUYDU�D� VXSHUItFLH�GDV�
SDVWLOKDV�DSyV�D�LQFLGrQFLD�GR�IHL[H�GR�ODVHU� QD�)LJXUD����

D� E�

F� G�
)LJXUD��� 6XSHUItFLH�DPSOLDGD���[��RQGH�D���E���F��H�G��FRUUHVSRQGHP�jV�SRUFHQWDJHQV�GH������������H�����.%U�
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���&RQFOXV}HV
2� XVR� GH� .%U� FRPR� OLJDQWH� SDUD� R� SURFHVVR� GH� FRPSDFWDomR� GD� DPRVWUD� HP� SDVWLOKDV�

PRVWURX�VH�HIHWLYR��SHUPLWLQGR�D�DQiOLVH�SRU�'3�/,%6��2EVHUYRX�VH� WDPEpP�TXH�XP�DXPHQWR�QD�
FRQFHQWUDomR� �SRUFHQWDJHP�� GR� OLJDQWH� UHGX]LX� R� HUUR� H[SHULPHQWDO� VLJQLILFDWLYDPHQWH� �YDORU� GH�
56'�GH�������SDUD�����GH�.%U���LQGLFDQGR�XPD�DQiOLVH�PDLV�SUHFLVD�H�FRP�PHQRU�GLVSHUVmR�SRU�
HIHLWRV� GH� PDWUL]�� $� PHOKRU� UHODomR� VLQDO�UXtGR�� QR� HQWDQWR�� IRL� REWLGD� FRP� ���� .%U�� SDUD� RV�
HOHPHQWRV�HVWXGDGRV��DSUHVHQWDQGR�XP�56'�HTXLSDUiYHO���������FRP�D�SRUFHQWDJHP�GH�����

$JUDGHFLPHQWRV
$JUDGHoR�j�&RRUGHQDomR�GH�$SHUIHLoRDPHQWR�GH�3HVVRDO�GH�1tYHO�6XSHULRU��&$3(6� SHOR�VXSRUWH�
ILQDQFHLUR� QHVVD� SHVTXLVD�� j� (PSUHVD� %UDVLOHLUD� GH� 3HVTXLVD� $JURSHFXiULD� �(0%5$3$�� SHOD�
LQIUDHVWUXWXUD�H�D�WRGRV�RV�IXQFLRQiULRV�H�FROHJDV�GR�*UXSR�GH�ÏSWLFD�H�)RW{QLFD�SHOR�DSRLR���

5HIHUrQFLDV
$:$67+,��6���.80$5��5���'(9$1$7+$1��$���$&+$5<$��5���5$,��$��.��0XOWLYDULDWH�

PHWKRGV�IRU�DQDO\VLV�RI�HQYLURQPHQWDO�UHIHUHQFH�PDWHULDOV�XVLQJ�ODVHU�LQGXFHG�EUHDNGRZQ�
VSHFWURVFRS\��$QDO\WLFDO�&KHPLVWU\�5HVHDUFK��Y������S����±����������

&5(0(56��'��$���5$'=,(06.,��/��-��+DQGERRN�RI�/DVHU�,QGXFHG�%UHDNGRZQ�6SHFWURVFRS\��
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