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/XL]��NP�����������������6mR�&DUORV��63��%UDVLO
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5HVXPR� $� FRQYHUVmR� ELRTXtPLFD� GH� ELRPDVVDV� OLJQRFHOXOyVLFDV� HP� ELRFRPEXVWtYHLV� H� RXWURV�
ELRSURGXWRV�DLQGD�DSUHVHQWD�DOJXQV�GHVDILRV�WHFQROyJLFRV�FRPR��SRU�H[HPSOR��R�EDL[R�UHQGLPHQWR�
GD�HWDSD�GH�KLGUyOLVH�HQ]LPiWLFD�H�R�DOWR�FXVWR�GDV�HQ]LPDV�FHOXOROtWLFDV��1HVVH�FRQWH[WR��R�XVR�GH�
DGLWLYRV� GXUDQWH� D� VDFDULILFDomR� WHP� DSUHVHQWDGR� HIHLWRV� SRVLWLYRV� QD� UHGXomR� GD� DGVRUomR�
LPSURGXWLYD�GH�FHOXODVHV�SHOD�OLJQLQD��FRQWULEXLQGR��DVVLP��SDUD�R�DXPHQWR�GD�FRQYHUVmR�GD�FHOXORVH�
HP�Do~FDUHV� IHUPHQWHVFtYHLV��7RGDYLD��SDUD�VH�EXVFDU�D�YLDELOLGDGH� WHFQR�HFRQ{PLFD�GR�SURFHVVR��
VH� ID]� QHFHVViULR� R� XVR� GH� DGLWLYRV� GH� EDL[R� FXVWR�� $VVLP�� HVWH� HVWXGR� DYDOLRX� LPSDFWR� WHFQR�
HFRQ{PLFR�GR�XVR�GD�SURWHtQD�GH�VRMD�FRPR�DGLWLYR�GH�EDL[R�FXVWR�GXUDQWH�D�KLGUyOLVH�HQ]LPiWLFD�GR�
EDJDoR� GH� FDQD�GH�Do~FDU� KLGURWpUPLFR� QR� FRQWH[WR� GH� XPD� ELRUUHILQDULD� LQWHJUDGD� SURGX]LQGR�
HWDQRO� GH� SULPHLUD� H� VHJXQGD� JHUDomR� ��*��*��� XWLOL]DQGR� FRPR� IHUUDPHQWD� D� $QiOLVH� 7HFQR�
(FRQ{PLFD�5HYHUVD��7DO�DQiOLVH�SRVVLELOLWRX�D�REWHQomR�GH�PHWDV�GH�GHVHPSHQKR�D�VHUHP�DWLQJLGDV�
H[SHULPHQWDOPHQWH�GH�PRGR�D�YLDELOL]DU�R�XVR�GR�DGLWLYR�QR�FRQWH[WR�GD�ELRUUHILQDULD��VHQGR�HVWDV��
R�DXPHQWR�GD FRQYHUVmR�SURSRUFLRQDGD�SHOD�SURWHtQD�GXUDQWH�D�VDFDULILFDomR�H�D UHGXomR�GD�FDUJD�
HQ]LPiWLFD XWLOL]DGD�QR�SURFHVVR�

3DODYUDV�FKDYH� 3URWHtQD� GH� 6RMD�� %DJDoR� GH� &DQD�GH�$o~FDU�� +LGUyOLVH� (Q]LPiWLFD�� $QiOLVH�
7HFQR�(FRQ{PLFD��$GVRUomR�,PSURGXWLYD�
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$EVWUDFW� 7KH� ELRFKHPLFDO� FRQYHUVLRQ� RI� OLJQRFHOOXORVLF� ELRPDVV� LQWR� ELRIXHOV� DQG� RWKHU�
ELRSURGXFWV�VWLOO�KDYH�VRPH�WHFKQRORJLFDO�ERWWOHQHFNV��VXFK�DV�WKH�ORZ�\LHOG�RI�WKH K\GURO\VLV�VWHS�
DQG� WKH� KLJK� FRVW� RI� WKH� FHOOXORO\WLF� HQ]\PHV�� ,Q� WKLV� FRQWH[W�� WKH� XVH� RI� DGGLWLYHV� GXULQJ� WKH�
VDFFKDULILFDWLRQ�KDV�SUHVHQWHG�SRVLWLYH� HIIHFWV� RQ� UHGXFLQJ� WKH�XQSURGXFWLYH�ELQGLQJ�RI� FHOOXODVHV�
RQWR�OLJQLQ��LQFUHDVLQJ��WKHQ��WKH�FHOOXORVH FRQYHUVLRQ�LQWR�IHUPHQWDEOH�VXJDUV��+RZHYHU��LQ�RUGHU�WR�
HQVXUH�WKH�SURFHVV�WHFKQR�HFRQRPLF�IHDVLELOLW\��LW�LV�QHFHVVDU\�WR�XVH�ORZ�FRVW�DGGLWLYHV��7KXV��WKLV�
VWXG\�HYDOXDWHG� WKH� WHFKQR�HFRQRPLF� LPSDFW�RI� WKH�XVH�RI� VR\EHDQ�SURWHLQ�DV�D� ORZ�FRVW� DGGLWLYH�
GXULQJ�WKH�HQ]\PDWLF�K\GURO\VLV�RI�K\GURWKHUPDOO\�SUH�WUHDWHG�VXJDUFDQH�EDJDVVH�LQ�WKH�FRQWH[W�RI�
DQ�LQWHJUDWHG�ELRUHILQHU\�WKDW�SURGXFHV�ILUVW�DQG�VHFRQG�JHQHUDWLRQ�HWKDQRO���*��*���XVLQJ�DV�D�WRRO�
WKH�5HYHUVH�7HFKQR�(FRQRPLF�$QDO\VLV��7KLV�DQDO\VLV�DOORZHG�WKH�GHILQLWLRQ�RI�VRPH�SHUIRUPDQFH�
WDUJHWV�WR�EH�UHDFKHG�H[SHULPHQWDOO\�LQ�RUGHU�WR�PDNH�WKH�XVH�RI�WKH�DGGLWLYH�HFRQRPLFDOO\�IHDVLEOH�
DW� WKH� ELRUHILQHU\� FRQWH[W�� 7KH� REWDLQHG� WDUJHWV� ZHUH�� LQFUHDVH� WKH� FRQYHUVLRQ� SURYLGHG� E\� WKH�
SURWHLQ�GXULQJ�WKH�VDFFKDULILFDWLRQ�DQG�UHGXFH�WKH�HQ]\PH�GRVDJH�XVHG�DW�WKH�SURFHVV��

.H\ZRUGV�� 6R\EHDQ� 3URWHLQ�� 6XJDUFDQH� %DJDVVH�� (Q]\PDWLF� +\GURO\VLV�� 7HFKQR�(FRQRPLF�
$QDO\VLV��8QSURGXFWLYH�%LQGLQJ�
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���,QWURGXomR
$�ELRFRQYHUVmR� GH� ELRPDVVDV� OLJQRFHOXOyVLFDV� HP� ELRFRPEXVWtYHLV� FRPR�� SRU� H[HPSOR�� R�

HWDQRO� FHOXOyVLFR� ��*�� p� XPD� LPSRUWDQWH� DOWHUQDWLYD� SDUD� UHGX]LU� D� GHSHQGrQFLD� H� RV� LPSDFWRV�
DPELHQWDLV�GR�XVR�GH�FRPEXVWtYHLV�IyVVHLV��1R�HQWDQWR��GH�PRGR�D�YLDELOL]DU�D�SURGXomR�GR�HWDQRO�
�*��DOJXQV�GHVDILRV�WHFQROyJLFRV��WDLV�FRPR�R�EDL[R�UHQGLPHQWR�GD�VDFDULILFDomR�HQ]LPiWLFD�H�R�DOWR�
FXVWR�GDV�HQ]LPDV�FHOXOROtWLFDV��DLQGD�SUHFLVDP�VHU�VXSHUDGRV��./(,1�0$5&86&+$0(5�HW�DO���
������ 6,/9$� HW� DO��� ������� 8P� GRV� IDWRUHV� TXH� FRQWULEXHP� SDUD� D� UHGXomR� GR� UHQGLPHQWR� GD�
KLGUyOLVH�p�D�DGVRUomR�LPSURGXWLYD�GH�FHOXODVHV�SHOD�OLJQLQD��.2�HW�DO���������6$,1,�HW�DO����������
'H�PRGR�D�PLQLPL]DU�HVWH�HIHLWR�QHJDWLYR��R�XVR�GH�DGLWLYRV�TXH�PLWLJDP�D�DGVRUomR�LPSURGXWLYD�
WHP�DSUHVHQWDGR�UHVXOWDGRV�LQWHUHVVDQWHV��%521',�HW�DO���������52&+$�0$57Ë1�HW DO����������QR�
HQWDQWR��R�XVR�GH�DGLWLYRV�GH�EDL[R�FXVWR�H�D�DQiOLVH�WHFQR�HFRQ{PLFD�GD�DGLomR�GHVWHV�QR�SURFHVVR�
GH� SURGXomR� GR� HWDQRO� �*� VH� ID]� QHFHVViULD� GH� PRGR� D� VH� WHQWDU� YLDELOL]DU� HFRQRPLFDPHQWH� R�
SURFHVVR�

1HVVH�FRQWH[WR��R�XVR�GD�SURWHtQD�GH�VRMD�FRPR�DGLWLYR�VH�GHVWDFD�GHYLGR�DR�VHX�EDL[R�FXVWR�
�./(,1�0$5&86&+$0(5� HW� DO��� ������ H� HP� UD]mR� GRV� UHVXOWDGRV� SRVLWLYRV� Mi� UHSRUWDGRV� QD�
OLWHUDWXUD�� RQGH�� SRU� H[HPSOR�� )ORUHQFLR� HW� DO�� ������� DXPHQWDUDP� HP� ���� D� JOLFRVH� OLEHUDGD�
GXUDQWH�D�KLGUyOLVH�GR�EDJDoR�GH�FDQD�KLGURWpUPLFR�XWLOL]DQGR�R�FRTXHWHO�HQ]LPiWLFR�&HOOLF�&7HF����
1R�HQWDQWR��p�GH�JUDQGH�LPSRUWkQFLD�TXH�VH�DYDOLH�R�LPSDFWR�WHFQR�HFRQ{PLFR�GD�DGLomR�GD�SURWHtQD�
GH�VRMD�GXUDQWH�D�VDFDULILFDomR�HQ]LPiWLFD�SDUD�D�SURGXomR�GR�HWDQRO�FHOXOyVLFR�

8PD DOWHUQDWLYD� LQWHUHVVDQWH� SDUD� VH� UHDOL]DU� D� DQiOLVH� WHFQR�HFRQ{PLFD� GR� SURFHVVR� IRL�
GHVHQYROYLGD�SRU�)XUODQ�HW�DO���������H�UHFHQWHPHQWH�DSOLFDGD�SRU�/RQJDWL�HW�DO���������QR�FRQWH[WR�
GH� XPD� ELRUUHILQDULD� LQWHJUDGD� TXH� SURGX]� HWDQRO� GH� SULPHLUD� H� VHJXQGD�JHUDomR� ��*��*���
'HQRPLQDGD�$QiOLVH�7HFQR�(FRQ{PLFD�5HYHUVD��HOD�FRQVLVWH�HP��DR�LQYpV�GH�DYDOLDU�D�YLDELOLGDGH�
HFRQ{PLFD� GH� XPD� FRQGLomR� GH� SURFHVVR� HVSHFtILFD�� HVSHFLILFD�VH� XP� GHVHPSHQKR� HFRQ{PLFR�
PtQLPR� SDUD� R� SURFHVVR� �SRU� H[HPSOR�� 9DORU� 3UHVHQWH� /tTXLGR� �93/��  � ��� H� HQWmR� MDQHODV� GH�
FRQGLo}HV� GH� RSHUDomR� YLiYHLV� VmR� REWLGDV� H� SRGHP� VHU� XWLOL]DGDV� QD� GHILQLomR� GH� PHWDV� GH�
GHVHPSHQKR� D� VHUHP� EXVFDGDV� H[SHULPHQWDOPHQWH� SDUD� DV� SULQFLSDLV� YDULiYHLV� GH� SURFHVVR�
�)85/$1�HW�DO���������/21*$7,�HW�DO����������

$VVLP�� XWLOL]DQGR� D� $QiOLVH� 7HFQR�(FRQ{PLFD� 5HYHUVD�� HVWH� WUDEDOKR� WHYH� FRPR� REMHWLYR�
DYDOLDU�R�LPSDFWR�GD�DGLomR�GD�SURWHtQD�GH�VRMD�GXUDQWH�D�KLGUyOLVH�HQ]LPiWLFD�GR�EDJDoR�GH�FDQD�
GH�Do~FDU� KLGURWpUPLFR� QR� FRQWH[WR� GH� XPD� ELRUUHILQDULD� LQWHJUDGD� GH� HWDQRO� �*��*�� &RP� HVWD�
DQiOLVH�� IRUDP� REWLGDV� PHWDV� GH� GHVHPSHQKR� D� VHUHP� DWLQJLGDV� H[SHULPHQWDOPHQWH� GH� PRGR� D�
YLDELOL]DU�HFRQRPLFDPHQWH�R�XVR�GD�SURWHtQD�GH�VRMD�QD�SURGXomR�GR�HWDQRO�GH�VHJXQGD�JHUDomR�

���0DWHULDLV�H�0pWRGRV
�����$QiOLVH�7HFQR�(FRQ{PLFD

$�DQiOLVH�WHFQR�HFRQ{PLFD�GD�DGLomR�GD�SURWHtQD�GH�VRMD�QR�SURFHVVR�GH�SURGXomR�GR�HWDQRO�
GH�VHJXQGD�JHUDomR�IRL�UHDOL]DGD�EDVHDQGR�VH�QD�VLPXODomR�GD�ELRUUHILQDULD�LQWHJUDGD�GH�HWDQRO��*�
�*�GHVHQYROYLGD�SRU�/RQJDWL�HW�DO���������QR�VLPXODGRU�GH�SURFHVVRV�(062��62$5(6�H�6(&&+,��
������� $� ELRPDVVD� XWLOL]DGD� IRL� R� EDJDoR� GH� FDQD�GH�Do~FDU� VXEPHWLGR� D� XP� SUp�WUDWDPHQWR�
KLGURWpUPLFR� DQWHV� GD� HWDSD� GH� KLGUyOLVH�� ,QIRUPDo}HV� VREUH� R� GHVHQYROYLPHQWR� GD� DQiOLVH�� D�
LPSOHPHQWDomR�GD�ELRUUHILQDULD�H�DV�SUHPLVVDV�HFRQ{PLFDV�DGRWDGDV�SRGHP�VHU�REWLGDV�HP�)XUODQ�HW�
DO�� �������H�/RQJDWL�HW�DO�� ��������&RP�EDVH�QHVVD�VLPXODomR��DGLFLRQRX�VH�XPD�FRUUHQWH�H[WUD�GH�
SURWHtQD�GH�VRMD�Mi�D����Û&��D�TXDO�IRL�PLVWXUDGD�FRP�D�FRUUHQWH�GH�EDJDoR�SUp�WUDWDGR�H�HQ]LPDV�QD�
HQWUDGD�GR�UHDWRU�GH�KLGUyOLVH��2�WHPSR�GH�VDFDULILFDomR�IRL�IL[DGR�HP����KRUDV�H�DSyV�R�SURFHVVR��D�
SURWHtQD�MXQWDPHQWH�FRP�R�EDJDoR�QmR�KLGUROLVDGR�VHJXLUDP�SDUD�DV�FDOGHLUDV�GD�ELRUUHILQDULD��RQGH�
KRXYH�D�TXHLPD�GHVWH�PDWHULDO�H�D�VXEVHTXHQWH�JHUDomR�GH�HQHUJLD�HOpWULFD�SDUD�D�LQG~VWULD�

$� $QiOLVH� 7HFQR�(FRQ{PLFD� 5HYHUVD� IRL� XWLOL]DGD� SDUD� GHWHUPLQDU� H� DYDOLDU� DV� PHWDV� GH�
GHVHPSHQKR� QHFHVViULDV� SDUD� WRUQDU� R� XVR� GD� SURWHtQD� GH� VRMD� QR� FRQWH[WR� GD� ELRUUHILQDULD�
HFRQRPLFDPHQWH� YLiYHO�� 3DUD� WDQWR�� R� tQGLFH� HFRQ{PLFR� DGRWDGR� IRL� R� 9DORU� 3UHVHQWH� /tTXLGR�
�93/�� GR� SURFHVVR� LJXDO� D� ]HUR�� DYDOLDQGR�VH� R� HIHLWR� GDV� YDULiYHLV� FDUJD� GH� VyOLGRV�� FDUJD�
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HQ]LPiWLFD��FRQYHUVmR�GD�FHOXORVH�H�FRQFHQWUDomR�GH�SURWHtQD�GH�VRMD�SDUD�PDQWHU�HVVD�SHUIRUPDQFH�
HFRQ{PLFD�DGRWDGD�

���5HVXOWDGRV H�'LVFXVVmR
$ )LJXUD� �� DSUHVHQWD� DV� FXUYDV� LVRHFRQ{PLFDV� �UHJL}HV� GH� SHUIRUPDQFH� HFRQ{PLFD�

FRQVWDQWH�� RQGH� R� 93/� GR� SURFHVVR� p� ]HUR�� RQGH� SRGH�VH� DYDOLDU� R� HIHLWR� GDV� YDULiYHLV� FDUJD�
HQ]LPiWLFD��FDUJD�GH�VyOLGRV�H�FRQFHQWUDomR�GH�SURWHtQD�GH�VRMD��QD�PtQLPD�FRQYHUVmR�GD�FHOXORVH�
SUHVHQWH�QR�EDJDoR�QHFHVViULD�SDUD�TXH�R�SURFHVVR�SDVVH�D�VHU�HFRQRPLFDPHQWH�YLiYHO���$VVLP��SDUD�
XPD�FDUJD�GH�EDJDoR�GH�����������)38�J�FHOXORVH��DSUR[LPDGDPHQWH�����)38�J�EDJDoR��H�����GH�
SURWHtQD�GH�VRMD��36���D�VDFDULILFDomR�GHYH�DSUHVHQWDU�XPD�FRQYHUVmR�PtQLPD�GD�FHOXORVH�GH�����
SDUD� TXH� VH� WHQKD� D� YLDELOLGDGH� HFRQ{PLFD� GR� SURFHVVR� �93/�  � ���� RX� VHMD�� QHVWDV� FRQGLo}HV��
FRQYHUV}HV�PDLRUHV�TXH�����LPSOLFDP�HP�YLDELOLGDGH���

)ORUHQFLR�HW�DO����������UHDOL]DQGR�D�KLGUyOLVH�FRP�����VyOLGRV������36��GXUDQWH����K�FRP�
XPD�FDUJD�HQ]LPiWLFD�GH����)38�J�EDJDoR�H�REWLYHUDP�����GH�FRQYHUVmR�GD�FHOXORVH�SUHVHQWH�QR�
PDWHULDO� OLJQRFHOXOyVLFR�� $VVLP�� FRPSDUDQGR� RV� GDGRV� H[SHULPHQWDLV� UHSRUWDGRV� FRP� R� TXH� VH�
REWHYH� QD� VLPXODomR�� GHILQHP�VH� DOJXPDV� PHWDV� GH� GHVHPSHQKR� D� VHUHP� DWLQJLGDV�
H[SHULPHQWDOPHQWH�� GH�PRGR� D� YLDELOL]DU� D� SURGXomR� GR� HWDQRO� �*� XWLOL]DQGR� D� SURWHtQD� GH� VRMD�
FRPR� DGLWLYR� SDUD� PLWLJDU� D� DGVRUomR� LPSURGXWLYD� GH� FHOXODVHV� GXUDQWH� D� HWDSD� GH� VDFDULILFDomR�
HQ]LPiWLFD�� VHQGR� HVWDV�� R� DXPHQWR� GD� FRQYHUVmR� GD� FHOXORVH� HP� Do~FDUHV� GXUDQWH� D� KLGUyOLVH�� D�
UHGXomR�GD�FDUJD�HQ]LPiWLFD�H�D�UHGXomR�GR�FXVWR�GR�DGLWLYR�SDUD�D�ELRUUHILQDULD��

)LJXUD� ��� &XUYDV� LVRHFRQ{PLFDV� DYDOLDQGR� RV� HIHLWRV� GDV� YDULiYHLV� FDUJD� GH� VyOLGRV�� FDUJD�
HQ]LPiWLFD� H FRQFHQWUDomR� GH� SURWHtQD� GH� VRMD� QD� PtQLPD� FRQYHUVmR� QHFHVViULD� SDUD� TXH� D�
ELRUUHILQDULD�DSUHVHQWH�9DORU�3UHVHQWH�/tTXLGR��93/��LJXDO�D�]HUR��2�WHPSR�GH�KLGUyOLVH�IRL�IL[DGR�
HP����KRUDV��DV�FRQFHQWUDo}HV�GH�DGLWLYR�DYDOLDGDV�IRUDP������H������P�P��H�DV�FRQYHUV}HV�IRUDP�
GH����H�����

���&RQFOXV}HV
$�DQiOLVH�WHFQR�HFRQ{PLFD�GD�DGLomR�GD�SURWHtQD�GH�VRMD�GXUDQWH�D�VDFDULILFDomR�HQ]LPiWLFD�

GR�EDJDoR�GH�FDQD�GH�Do~FDU�KLGURWpUPLFR�QR�FRQWH[WR�GH�XPD�ELRUUHILQDULD�LQWHJUDGD�PRVWURX�TXH��
HP� UHODomR� DRV� GDGRV� H[SHULPHQWDLV� GLVSRQtYHLV� QD� OLWHUDWXUD� DWp� R� SUHVHQWH� PRPHQWR�� DOJXPDV�
PHWDV�GH�GHVHPSHQKR�VmR�QHFHVViULDV�GH�PRGR�D�YLDELOL]DU�R�XVR�GR�DGLWLYR��VHQGR�HVWDV��DXPHQWDU�
D�FRQYHUVmR�GD�FHOXORVH�H�UHGX]LU�D�FDUJD�HQ]LPiWLFD�XWLOL]DGD�GXUDQWH�D�KLGUyOLVH��$VVLP�� VH�HVVHV�
REMHWLYRV� IRUHP� DWLQJLGRV� H[SHULPHQWDOPHQWH�� R� XVR� GD� SURWHtQD� GH� VRMD� SRGHUi� VLJQLILFDU� XP�
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LPSRUWDQWH�DYDQoR�QR�VHQWLGR�GH�YLDELOL]DU�HFRQRPLFDPHQWH�D�SURGXomR�GR�HWDQRO� FHOXOyVLFR��SRU�
PHLR� GR� DXPHQWR� GR� UHQGLPHQWR� GD� HWDSD� GH� KLGUyOLVH� TXH� FRQVLVWH� HP� XP� GRV� JDUJDORV�
WHFQROyJLFRV�GR�SURFHVVR�

$JUDGHFLPHQWRV
2V� DXWRUHV� DJUDGHFHP� DR� 3URJUDPD� GH� 3yV�JUDGXDomR� HP� (QJHQKDULD� 4XtPLFD� GD�

8QLYHUVLGDGH�)HGHUDO�GH�6mR�&DUORV��33*(4�8)6&DU�� j�(PEUDSD�,QVWUXPHQWDomR� j�)XQGDomR�GH�
$PSDUR� j� 3HVTXLVD� GR� (VWDGR� GH� 6mR� 3DXOR� �)$3(63�� SHOD� FRQFHVVmR� GD� EROVD� GH� PHVWUDGR�
�SURFHVVR� ������������� H� SHOR� SURMHWR� WHPiWLFR� QR� TXDO� HVWH� WUDEDOKR� HVWi� LQVHULGR� �SURFHVVR�
WHPiWLFR���������������%,2(1���j�&RRUGHQDomR�GH�$SHUIHLoRDPHQWR�GH�3HVVRDO�GH�1tYHO�6XSHULRU�
± %UDVLO� �&$3(6�� FyGLJR� GH� ILQDQFLDPHQWR� ����� H DR &RQVHOKR� 1DFLRQDO� GH� 'HVHQYROYLPHQWR�
&LHQWtILFR�H�7HFQROyJLFR��&13T��SURFHVVR����������������

5HIHUrQFLDV
%521',��0�*���9$6&21&(//26��9�0���*,25'$12��5�&���)$5,1$6��&�6��$OWHUQDWLYH�/RZ�

&RVW�$GGLWLYHV�WR�,PSURYH�WKH�6DFFKDULILFDWLRQ�RI�/LJQRFHOOXORVLF�%LRPDVV����±����������
)/25(1&,2��&�� %$',12��$�&�� )$5,1$6��&�6��$GGLWLRQ�RI�6R\EHDQ�3URWHLQ�,PSURYHV�

6DFFKDULILFDWLRQ�DQG�(WKDQRO�3URGXFWLRQ�IURP�+\GURWKHUPDOO\�3UHWUHDWHG�6XJDUFDQH�%DJDVVH��
�����

)85/$1��)�)�� &267$��&�%�%�� 6(&&+,��$�5�� :22'/(<��-�0�� *,25'$12��5�&� 5HWUR�
7HFKQR�(FRQRPLF�$QDO\VLV��8VLQJ��%LR�3URFHVV�6\VWHPV�(QJLQHHULQJ�7RROV�WR�$WWDLQ�3URFHVV�
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