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0DUJDUHWH�0DULQ�/RUGHOR�9ROSDWR���'DQLHO�$QGUDGH 0DFLHO���+HOHQD�0DULD�5DPRV
$OYHV���7DWLDQD�*URVVL�&KTXLORII 9LHLUD���(O]D�-DFTXHOLQH�/HLWH 0HLUHOHV �

� 3HVTXLVDGRUD� %ROVLVWD�%,3'7�)$3(0,*��(SDPLJ�6XO��/DYUDV��0*��PDUJDUHWH#HSDPLJ�EU��� 3yV�
JUDGXDQGR��,13(��6��-RVp�GRV�&DPSRV��63��GDPDFLHOBPDFLHO#KRWPDLO�FRP��� 3HVTXLVDGRUD��(PEUDSD�
&DIp��%UDVtOLD��')��KHOHQD�DOYHV#HPEUDSD�EU��� %ROVLVWD�&%3	'�&DIp��(PEUDSD�&DIp��%UDVtOLD��')��

WDWLDQDJFYLHLUD#JPDLO�FRP��� 3HVTXLVDGRUD��(PEUDSD�&DIp��%UDVtOLD��')�
MDFTXHOLQH�PHLUHOHV#HPEUDSD�EU

5(6802��2�PRQLWRUDPHQWR H�FDUDFWHUL]DomR�GH�DPELHQWHV�DJUtFRODV��HPSUHJDQGR�VH�
VHQVRUHV�RUELWDLV��DLQGD�VmR�SRXFR�H[SORUDGRV�SHOR�VHWRU�SURGXWLYR�QR�%UDVLO��(QWUHWDQWR��
R� tQGLFH� GH� YHJHWDomR� SRGH� VHU� PXLWR� ~WLO� SDUD� VH� FRQKHFHU� D� ELRPDVVD�� R� YLJRU�
YHJHWDWLYR�GDV�SODQWDV� H� DV�FRQGLo}HV�KtGULFDV�GD�DJULFXOWXUD��2�REMHWLYR�GHVVH�HVWXGR�
IRL�FRQKHFHU�R�FRPSRUWDPHQWR�GR�tQGLFH�GH�YHJHWDomR�1'9,�GR�VHQVRU�02',6�VDWpOLWH�
7(55$�� QD� UHJLmR� 6XO� GH 0LQDV�� FULDU� XP� EDQFR� GH� GDGRV� HVSHFWUDLV� YLVDQGR� R�
PRQLWRUDPHQWR�GH�iUHDV�FDIHHLUDV�H�UHODFLRQi�OR�i SUHFLSLWDomR���3DUD�HVVH�HVWXGR�IRUDP
VHOHFLRQDGDV�iUHDV�FDIHHLUDV�SUy[LPDV�jV�HVWDo}HV�PHWHRUROyJLFDV�GH�0DFKDGR��*XD[XSp
H� 6mR� /RXUHQoR�� 2� PRQLWRUDPHQWR� IRL� UHDOL]DGR� QRV� DQRV� GH� ����� H� ������ TXDQGR�
RFRUUHX� VHFD� KLVWyULFD� QD� UHJLmR� 6XO GH 0LQDV�� FXOPLQDQGR� HP� TXHGD� GD� SURGXomR
DJUtFROD�H�IDOWD�GH�iJXD�DWp�SDUD�R�FRQVXPR�KXPDQR��2�HVWXGR�PRVWURX R�SRWHQFLDO�GR�
SURGXWR�1'9,�02',6�7(55$��SDUD�R�PRQLWRUDPHQWR�DJURPHWHRUROyJLFR�H�GH�HYHQWRV�
FOLPiWLFRV� H[WUHPRV� $V� DQiOLVHV� GD� GLVWULEXLomR� HVSDFLDO� H� WHPSRUDO� GRV� YDORUHV� GH�
1'9,� QD� UHJLmR� HVWXGDGD� LQGLFDP� D� RFRUUrQFLD� GH� VHFD� HP� iUHDV� FDIHHLUDV�� $�
FRPSUHHQVmR�GD�YDULDomR�GRV�YDORUHV�GH�1'9,�HP�iUHDV�FDIHHLUDV VXEPHWLGDV D�HYHQWRV
H[WUHPRV SRGHUmR� DX[LOLDU� QR� SODQHMDPHQWR� H� WRPDGD� GH� GHFLVmR� IUHQWH� jV� PXGDQoDV�
FOLPiWLFDV�SUHYLVWDV H�SDUD�GHWHUPLQDomR�GH�PRGHORV�GH�SHUGD�GH�SURGXWLYLGDGH�GR�FDIp�

3$/$95$6�&+$9(� 6HQVRULDPHQWR�UHPRWR��HYHQWRV�H[WUHPR��VHFD��FDIHLFXOWXUD��
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$%675$&7� 7KH�PRQLWRULQJ�DQG�FKDUDFWHUL]DWLRQ�RI�DJULFXOWXUDO�HQYLURQPHQWV��XVLQJ�
RUELWDO�VHQVRUV��DUH�VWLOO�OLWWOH�H[SORUHG�E\�WKH�SURGXFWLYH�VHFWRU�LQ�%UD]LO��+RZHYHU��WKH�
YHJHWDWLRQ� LQGH[� FDQ�EH� YHU\�XVHIXO� WR�NQRZ� WKH�ELRPDVV�� WKH�YHJHWDWLYH�YLJRU�RI� WKH�
SODQWV� DQG� WKH�ZDWHU� FRQGLWLRQV� RI� WKH� DJULFXOWXUH��7KH� REMHFWLYH� RI� WKLV� VWXG\�ZDV� WR�
NQRZ�WKH�EHKDYLRU�RI�WKH�1'9,�YHJHWDWLRQ�LQGH[�RI�WKH�02',6�VDWHOOLWH�7(55$��LQ�WKH�
6RXWK�RI�0LQDV�*HUDLV��WR�FUHDWH�D�VSHFWUDO�GDWDEDVH�WR�PRQLWRU�FRIIHH�DUHDV�DQG�WR�UHODWH�
LW� WR� SUHFLSLWDWLRQ�� )RU� WKLV� VWXG\�� FRIIHH� DUHDV� QHDU� WKH�0DFKDGR�� *XD[XSp� DQG� 6mR�
/RXUHQoR�PHWHRURORJLFDO� VWDWLRQV� ZHUH� VHOHFWHG��0RQLWRULQJ� ZDV� FDUULHG� RXW� LQ� �����
DQG�������ZKHQ�WKHUH�ZDV�D�KLVWRULF�GURXJKW�LQ�WKH�6RXWK�RI�0LQDV�*HUDLV��FXOPLQDWLQJ�
LQ�D�IDOO�LQ�DJULFXOWXUDO�SURGXFWLRQ DQG��IHZ�RI�ZDWHU�IRU�KXPDQ�FRQVXPSWLRQ��7KH�VWXG\�
VKRZHG�WKH�SRWHQWLDO�RI� WKH�1'9,���02',6���7(55$�SURGXFW�IRU�DJURPHWHRURORJLFDO�
PRQLWRULQJ� DQG� H[WUHPH� ZHDWKHU� HYHQWV�� 7KH� DQDO\]HV RI� WKH� VSDWLDO� DQG� WHPSRUDO�
GLVWULEXWLRQ�RI�1'9,�YDOXHV�LQ�WKH�VWXGLHG�UHJLRQ�LQGLFDWH�WKH�GU\�RFFXUUHQFH�LQ�FRIIHH�
DUHDV�� 1'9,� YDOXHV� LQ� FRIIHH� DUHDV� VXEMHFWHG� WR� H[WUHPH� HYHQWV� PD\� KHOS� LQ� WKH�
SODQQLQJ�DQG�GHFLVLRQ PDNLQJ�RI�SUHGLFWHG�FOLPDWLF�FKDQJHV�DQG�LQ�GHWHUPLQLQJ�PRGHOV�
RI�FRIIHH�SURGXFWLYLW\�ORVV�



.(<�:25'6��5HPRWH�VHQVLQJ��H[WUHPH�HYHQWV��GURXJKW��FRIIHH�SURGXFWLRQ�
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1R� 6XO� GH� 0LQDV *HUDLV�� DV� VDIUDV� DJUtFRODV ���������� H ����������
DSUHVHQWDUDP� DOWHUDomR� GD� SURGXomR� GHYLGR� D� YHUDQLFRV� H� DOWDV� WHPSHUDWXUDV� IRUD� GD�
pSRFD� QRUPDO� SDUD� UHJLmR�� (VWHV� HYHQWRV� HVWmR� VHQGR� LQWHQVDPHQWH� GLVFXWLGRV� H�
UHODFLRQDGRV� jV� PXGDQoDV� FOLPiWLFDV�� HQWUHWDQWR� Ki� QHFHVVLGDGH� GH� HVWXGRV� PDLV�
GHWDOKDGRV� VREUH� D� GLQkPLFD� GH� GHVHQYROYLPHQWR� GDV� iUHDV� DJUtFRODV� QDV� DWXDLV�
FRQGLo}HV�GR�FOLPD��HP�FRQGLo}HV�GH�HYHQWRV�H[WUHPRV�H�IUHQWH�jV�PXGDQoDV�FOLPiWLFDV�
SUHYLVWDV��

2�VXFHVVR�QR�FXOWLYR�GR�FDIp�GHSHQGH�GDV�FRQGLo}HV�FOLPiWLFDV�GXUDQWH� WRGR�R�
GHVHQYROYLPHQWR� GD� SODQWD� &RQYHQFLRQDOPHQWH�� R PRQLWRUDPHQWR� GDV� iUHDV� FDIHHLUDV�
WHP�VLGR�UHDOL]DGR�HP�FDPSR�XWLOL]DQGR�VH�GDGRV�GH�HVWDo}HV�PHWHRUROyJLFDV�H YLVLWDV�i�
ODYRXUD� SDUD� REVHUYDU� VHX� GHVHQYROYLPHQWR�� &RQWXGR�� D� XWLOL]DomR� GH LPDJHQV� GH�
VDWpOLWH� TXH SHUPLWHP� DYDOLDU JUDQGHV� iUHDV� D� FXVWRV� PHQRUHV�� SRGH� VHU� XPD JUDQGH�
FRQWULEXLomR�SDUD�R�PRQLWRUDPHQWR�GD�FDIHLFXOWXUD��

2V SURGXWRV 02'�� SUHSDUDGRV� D� SDUWLU� GH� LPDJHQV� GR� VHQVRU� 02',6� GR�
VDWpOLWH� 7(55$� SRVVXHP R� tQGLFH� GH� YHJHWDomR� GD� GLIHUHQoD� QRUPDOL]DGD� �1'9,���
VHQVtYHO j�SUHVHQoD�GH�FORURILODV�H�RXWURV�SLJPHQWRV�GD�YHJHWDomR�H�WHP�VLGR�XWLOL]DGR�
SDUD�HVWLPDU�ELRPDVVD�H PXGDQoDV�QR�GHVHQYROYLPHQWR�GD YHJHWDomR �78&.(5�HW�DO���
�������6HJXQGR�+DWILHOG�HW�DO��������� R� 1'9,�p�tQGLFH�GH�YHJHWDomR�PDLV�XWLOL]DGR�HP
SHVTXLVDV�DJURQ{PLFDV H�YDULD�GH����D����VHQGR�TXH�D�YHJHWDomR�YDULD�GH�����D����

/LX HW�DO���������DILUPDP�TXH�D�YDULDomR�DQXDO�GRV�tQGLFHV�GH�YHJHWDomR�REWLGRV�
SRU� VHQVRUHV� RUELWDLV�� SRGHP� VHU� ERQV� LQGLFDGRUHV� GR� HVWUHVVH� GD� YHJHWDomR� FDXVDGR�
SHODV� DOWHUDo}HV� FOLPiWLFDV� UHJLRQDLV��9ROSDWR HW� DO�� �������YHULILFDUDP�R�SRWHQFLDO�GR��
SURGXWR� 02'��� SDUD� R� PRQLWRUDPHQWR� GR� GpILFLW� KtGULFR� HP� iUHDV� FDIHHLUDV GR�
PXQLFtSLR�GH�7UrV�3RQWDV��QR�VXO�GH�0LQDV *HUDLV��

2�REMHWLYR�GHVVH�HVWXGR�IRL�FRQKHFHU�R FRPSRUWDPHQWR GR� tQGLFH�GH�YHJHWDomR�
1'9,�GR�VHQVRU�02',6�VDWpOLWH�7(55$��QD�UHJLmR�6XO�GH 0LQDV��FULDU�XP�EDQFR�GH�
GDGRV� HVSHFWUDLV� YLVDQGR� R� PRQLWRUDPHQWR� GH� iUHDV� FDIHHLUDV� H� UHODFLRQi�OR� i
SUHFLSLWDomR FROHWDGD�HP�HVWDo}HV�PHWHRUROyJLFDV���

0$7(5,$/�(�0e72'26

)RUDP� XWLOL]DGDV� LPDJHQV� GR� VHQVRU� 02',6�� D� ERUGR� GR� VDWpOLWH� 7(55$�
SURGXWR�02'��4���FRP�SHULRGLFLGDGH�GH����HP����GLDV�GDWDGDV GH SULPHLUR GH�MDQHLUR�
GH� ����� DWp� ��� GH� GH]HPEUR� GH� ���� WRWDOL]DQGR� ��� LPDJHQV�� (VWDV� LPDJHQV� IRUDP�
REWLGDV�DWUDYpV�GR�ZHEVLWH�%DQFR�GH�3URGXWRV�02',6��(0%5$3$���������H�UHFRUWDGDV�
SDUD�D�UHJLmR�6XO�GH�0LQDV�*HUDLV��)RUDP�FDOFXODGDV�DV�PpGLDV�DQXDLV�����LPDJHQV�SRU�
DQR�� 8WLOL]DQGR�R�VRIWZDUH�$UF*LV������IRUDP�FDOFXODGDV�DV�PpGLDV�DQXDLV�GR�1'9,�
SDUD�H�UHJLmR�H�SDUD�FDGD�PXQLFtSLR�

)RUDP�VHOHFLRQDGDV����iUHDV�FDIHHLUDV�UHSUHVHQWDWLYDV GD�FDIHLFXOWXUD�GR�6XO�GH�
0LQDV *HUDLV� QDV� UHJL}HV�GH 0DFKDGR��*XD[XSp�H�6mR�/RXUHQoR��RQGH� VmR�FROHWDGRV�
GDGRV�PHWHRUROyJLFRV�GLVSRQLELOL]DGRV�SHOR�$JULWHPSR���������SDUD�HVVH�HVWXGR�IRUDP�
DQDOLVDGRV�RV�GDGRV�GH�SUHFLSLWDomR��$V�iUHDV�FDIHHLUDV�IRUDP�VHOHFLRQDGDV�QR�6LVWHPD�
GH� $QiOLVH� 7HPSRUDO� GD� 9HJHWDomR �(0%5$3$�� ����� TXH� SRVWHULRUPHQWH� IRUDP�
YLVLWDGDV�LQ�VLWX FRP�DX[tOLR�GH�XP�D�*36�GH�QDYHJDomR�

5(68/7$'26�( ',6&8662



$�GLVWULEXLomR�HVSDFLDO� GRV�YDORUHV�PpGLRV� DQXDLV GR�1'9,� HP����� H������
SRGH�VHU�REVHUYDGD�QD�)LJXUD��D��YHULILFRX�VH�TXH RV�YDORUHV�GH�1'9, IRUDP�PDLRUHV�D�
VXO�H�QRURHVWH�H�PHQRUHV�D QRUGHVWH�GD�iUHD�GH�HVWXGR��2V�PXQLFtSLRV�FRP�RV�YDORUHV�
PDLV� DOWRV� GH�1'9,� IRUDP�3DVVD�9LQWH�� 6DSXFDt�0LULP� H�%RFDLQD� GH�0LQDV�� SDUD� RV�
GRLV�DQRV�DQDOLVDGRV��2V�PHQRUHV�YDORUHV�IRUDP�HQFRQWUDGRV�HP�*XDSp H� 6mR�-RVp�GD�
%DUUD� $�)LJXUD��E DSUHVHQWD�D�YDULDomR�GRV�YDORUHV�PpGLRV�GR�1'9,��REVHUYRX�VH�TXH�
R�PHQRU�tQGLFH�GH�YHJHWDomR�IRL�GH����� TXH�RFRUUHX�HP�������������SHUtRGR�GR�iSLFH�
GD VHFD� QD� UHJLmR�� H� R� PDLRU� GH� ���� HP� ������������ /LX� H� )HUUHLUD� ������ WDPEpP
HVWXGDUDP� D� UHODomR� HQWUH R�1'9,� H� D SUHFLSLWDomR� HP� WUrV� UHJL}HV� GR� HVWDGR�GH�6mR�
3DXOR FRQVWDWDUDP�D�LPSRUWkQFLD�GR�1'9,�SDUD�R�PRQLWRUDPHQWR�GD�DJULFXOWXUD��

�D�

�E�

)LJXUD����'LVWULEXLomR�HVSDFLDO�GRV�YDORUHV�PpGLRV�DQXDLV�GR�1'9,��QR�6XO�GH�0LQDV�
*HUDLV �D��� 'LVWULEXLomR�WHPSRUDO GRV�YDORUHV�PpGLRV�GR�1'9,��SHUtRGR������������E���

$�ILJXUD���D��E�H�F�DSUHVHQWDP�D�GLVWULEXLomR�WHPSRUDO�GD�SUHFLSLWDomR�H�1'9,�GH�
iUHDV�FDIHHLUDV�QRV�PXQLFtSLRV�GH�0DFKDGR��6mR�/RXUHQoR H�*XD[XSp��UHVSHFWLYDPHQWH��
QR�SHUtRGR�GH�VHWHPEUR�GH������D�MDQHLUR�GH������ 2EVHUYDP�VH RV PHQRUHV YDORUHV�GH�
tQGLFH�GH�YHJHWDomR�HP�iUHDV�FDIHHLUDV QRV�PHVHV�GH�VHWHPEUR��RXWXEUR�H�QRYHPEUR�GH�
������ VHQGR� TXH� QD� UHJLmR� GH�0DFKDGR� RV YDORUHV GH� 1'9,� IRUDP�PHQRV� TXH� ����
$QDOLVDQGR�VH�D�YDULiYHO SUHFLSLWDomR�DFXPXODGD�GH�QRYHPEUR�GH������D�PDLR GH������
TXH�GH�DFRUGR�FRP�&DPDUJR�H�&DPDUJR��������VmR�RV�PHVHV�GH�PDLRU�GHPDQGD�KtGULFD�
GR�FDIHHLUR�GD�HVSpFLH�DUiELFD��REVHUYRX�VH�TXH�RV�YDORUHV�IRUDP�GH ��� PP�QD�HVWDomR�
PHWHRUROyJLFD�GH�0DFKDGR�������PP�HP�6mR�/RXUHQoR�H����� PP�HP�*XD[XSp�

2�3URFDIp��������HP�VHX�EROHWLP�GH�DYLVR�ILWRVVDQLWiULR�Q������DOHUWRX VREUH�R��
DFXPXODGR� GH� SUHFLSLWDomR� PXLWR� LQIHULRU� i PpGLD� KLVWyULFD GD� UHJLmR� 6XO� GH� 0LQDV�
*HUDLV� QR�DQR�GH�������TXH�UHVXOWRX�HP�GpILFLW KtGULFR FUtWLFR�SDUD�R GHVHQYROYLPHQWR�
GRV�FDIHHLURV��H�FRQVHTXHQWHPHQWH�JUmRV�GH�FDIp��GH�WDPDQKR�PHQRU�

3DUD�R�DQR�GH������RV�YDORUHV�GH�1'9,�IRUDP�PDLRUHV�TXH�����H�SDUD�D�YDULiYHO�
SUHFLSLWDomR� DFXPXODGD� GH� QRYHPEUR� GH� ����� D� PDLR� GH� ����� REVHUYRX�VH� TXH� RV�
YDORUHV� IRUDP�GH����� PP�QD�HVWDomR�PHWHRUROyJLFD�GH�0DFKDGR�� �����PP�HP�6mR�
/RXUHQoR H������PP�HP�*XD[XSp�



�D��0DFKDGR �E��6mR�/RXUHQoR ;F��*XD[XSp

)LJXUD����'LVWULEXLomR� WHPSRUDO�GD�SUHFLSLWDomR �HP�PP� H�1'9,�GH�iUHDV�FDIHHLUDV�
QRV� PXQLFtSLRV� GH� 0DFKDGR� �D��� 6mR� /RXUHQoR� �E�� H� *XD[XSp� �F��� QR� SHUtRGR� GH�
VHWHPEUR�GH������D�MDQHLUR�GH������

&21&/86®(6

2� HVWXGR� PRVWURX R� SRWHQFLDO� GR� SURGXWR� 1'9,�02',6�7(55$�� SDUD� R�
PRQLWRUDPHQWR�DJURPHWHRUROyJLFR�H�GH�HYHQWRV�FOLPiWLFRV�H[WUHPRV�

$V�DQiOLVHV�GD�GLVWULEXLomR�HVSDFLDO�H� WHPSRUDO�GRV�YDORUHV�GH�1'9,�QD�UHJLmR�
6XO�GH�0LQDV�*HUDLV�LQGLFDUDP D�RFRUUrQFLD�VHFD�HP�iUHDV�FDIHHLUDV��

2V�YDORUHV�GH�1'9,�HP�iUHDV�FDIHHLUDV�VXEPHWLGDV�D�HYHQWRV�H[WUHPRV�SRGHUmR�
DX[LOLDU�QR�SODQHMDPHQWR�H�WRPDGD�GH�GHFLVmR�IUHQWH�jV�PXGDQoDV�FOLPiWLFDV�SUHYLVWDV�H�
SDUD�GHWHUPLQDomR�GH�PRGHORV�GH�SHUGD�GH�SURGXWLYLGDGH�GR�FDIp�

$*5$'(&,0(1726

2V� DXWRUHV� DJUDGHFHP� D� )$3(0,*� H� &RQVyUFLR� 3HVTXLVD� &DIp� SHOR�
ILQDQFLDPHQWR�GR�SURMHWR�H EROVDV�FRQFHGLGDV�

5()(5Ç1&,$6�

$*5,7(032��6LVWHPD�GH�0RQLWRUDPHQWR�$JURPHWHRUROyJLFR��'LVSRQtYHO�HP���
�KWWSV���ZZZ�DJULWHPSR�JRY�EU�DJULWHPSR�!���$FHVVR�HP�����GH�GH]HPEUR�GH������

(0%5$3$� 6LVWHPD�GH�$QiOLVH�7HPSRUDO�GD�9HJHWDomR��'LVSRQtYHO�HP���
�KWWSV���ZZZ�VDWYHJ�FQSWLD�HPEUDSD�EU�VDWYHJ!� $FHVVR�HP����GH�GH]HPEUR GH������

(0%5$3$� %DQFR�GH�GDGRV�GR�3URGXWR�02',6��'LVSRQtYHO�HP���
�KWWSV���ZZZ�PRGLV�FQSWLD�HPEUDSD�EU!���$FHVVR�HP�����GH�PDUoR�GH������

+$7),(/'��/�-���*,7(/621��$�$���6&+(3(56��6�-���:$/7+$//�/�&��$SSOLFDWLRQ�
RI�VSHFWUDO�UHPRWH�VHQVLQJ�IRU�DJURQRPLF�GHFLVLRQV���$JURQRP\�-RXUQDO��0DGLVRQ��Y��
�����Q�����S��6����6������������6XSSOHPHQW�

/,8��6���52%(576��'�$���&+$':,&.��2��$���67,//��&�-���6SHFWUDO�UHVSRQVHV�WR�
SODQW�DYDLODEOH�VRLO�PRLVWXUH�LQ�D�&DOLIRUQLDQ�JUDVVODQG��,QWHUQDWLRQDO�-RXUQDO�RI�
$SSOLHG�(DUWK�2EVHUYDWLRQ�DQG�*HRLQIRUPDWLRQ��1HZ�<RUN��Y������S���������������
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ϯ
ϭͬ
ϭͬ
ϮϬ

ϭϰ
ϯͬ
ϭͬ
ϮϬ

ϭϰ
ϱͬ
ϭͬ
ϮϬ

ϭϰ
ϳͬ
ϭͬ
ϮϬ

ϭϰ
ϵͬ
ϭͬ
ϮϬ

ϭϰ
ϭϭ

ͬϭ
ͬϮ
Ϭϭ

ϰ
ϭͬ
ϭͬ
ϮϬ

ϭϱ
ϯͬ
ϭͬ
ϮϬ

ϭϱ
ϱͬ
ϭͬ
ϮϬ

ϭϱ
ϳͬ
ϭͬ
ϮϬ

ϭϱ
ϵͬ
ϭͬ
ϮϬ

ϭϱ
ϭϭ

ͬϭ
ͬϮ
Ϭϭ

ϱ
ϭͬ
ϭͬ
ϮϬ

ϭϲ
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Ϭ

ϱϬ

ϭϬϬ

ϭϱϬ

ϮϬϬ

ϮϱϬ

ϯϬϬ

Ϭ͕ϱ

Ϭ͕ϲ

Ϭ͕ϳ

Ϭ͕ϴ

Ϭ͕ϵ

ϵͬ
ϭͬ
ϮϬ

ϭϯ
ϭϭ

ͬϭ
ͬϮ
Ϭϭ

ϯ
ϭͬ
ϭͬ
ϮϬ

ϭϰ
ϯͬ
ϭͬ
ϮϬ

ϭϰ
ϱͬ
ϭͬ
ϮϬ

ϭϰ
ϳͬ
ϭͬ
ϮϬ

ϭϰ
ϵͬ
ϭͬ
ϮϬ

ϭϰ
ϭϭ

ͬϭ
ͬϮ
Ϭϭ

ϰ
ϭͬ
ϭͬ
ϮϬ

ϭϱ
ϯͬ
ϭͬ
ϮϬ

ϭϱ
ϱͬ
ϭͬ
ϮϬ

ϭϱ
ϳͬ
ϭͬ
ϮϬ

ϭϱ
ϵͬ
ϭͬ
ϮϬ

ϭϱ
ϭϭ

ͬϭ
ͬϮ
Ϭϭ

ϱ
ϭͬ
ϭͬ
ϮϬ

ϭϲ

Wƌ
ĞĐ
ŝƉ
ŝƚĂ

ĕĆ
Ž
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