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2EMHWLYDQGR DYDOLDU D LQIOXrQFLD GR EXWRUIDQRO QD
DQHVWHVLD FRP SURSRIRO QD HVSpFLH IHOLQD/ GXUDQWH
RYDULRVDOSLQJRKLVWHUHFWRPLD HOHWLYD/ XWLOL]DUDP0VH 53 JDWDV/
DGXOWDV/ GLVWULEXtGDV HP GRLV JUXSRV +*4 H *5, GH LJXDO Q~PHUR1
2 *4 IRL SUp0WUDWDGR FRP OHYRPHSURPD]LQD +4PJ2NJ YLD ,0,/
HQTXDQWR QR *5 DGLFLRQRX0VH EXWRUIDQRO QD GRVH GH 3/7PJ2NJ YLD
,0/ j SUp0PHGLFDomR1 $ LQGXomR DQHVWpVLFD IRL IHLWD FRP SURSRIRO
,9/ HP GRVH VXILFLHQWH SDUD SHUPLWLU D LQWXEDomR1 3DUD D
PDQXWHQomR GD DQHVWHVLD SRU 93 PLQXWRV/ R SURSRIRO IRL XWLOL]DGR
HP GRVHV FRPSOHPHQWDUHV GH 6 PJ2NJ/ VHPSUH TXH QHFHVViULR1 (P
DPERV RV JUXSRV/ KRXYH UHGXomR VLJQLILFDWLYD GD WHPSHUDWXUD
FRUSRUDO/ FRP YDORUHV DEDL[R GR FRQVLGHUDGR ILVLROyJLFR SDUD D
HVSpFLH1 2V GHPDLV SDUkPHWURV ILVLROyJLFRV +IUHT�rQFLDV FDUGtDFD
H UHVSLUDWyULD H SUHVVmR DUWHULDO,/ GH XPD IRUPD JHUDO/ WLYHUDP
DOWHUDo}HV SRUpP VHP VLJQLILFDGR FOtQLFR SDUD D HVSpFLH1 $V
FRQFHQWUDo}HV GH FRUWLVRO VpULFR QR *5 SHUPDQHFHUDP GHQWUR GRV
OLPLWHV FRQVLGHUDGRV ILVLROyJLFRV/ HQTXDQWR QR *4 KRXYH HOHYDomR
GHVVHV YDORUHV GXUDQWH R SURFHGLPHQWR FLU~UJLFR1 $VVLP/ SRGH0VH
FRQFOXLU TXH R EXWRUIDQRO QmR UHGX]LX D GRVH GR SURSRIRO/ SRUpP
GHWHUPLQRX PDLRU FRQIRUWR SDUD RV DQLPDLV GXUDQWH D FLUXUJLD R
TXH LQGLFDULD D VXD LQFOXVmR HP SURWRFRORV DQHVWpVLFRV SDUD HVWD
HVSpFLH1

3DODYUDV0FKDYH= FLUXUJLD/ RSLyLGH/ RYDULRVDOSLQJRKLVWHUHFWRPLD/
FRUWLVRO1

6800$5<

7KH DLP RI WKLV ZRUN ZDV WR HYDOXDWH WKH LQIOXHQFH RI
EXWRUSKDQRO LQ IHPDOH FDWV DQHVWKHWL]HG ZLWK SURSRIRO/ IRU
HOHFWLYH RYDULRVDOSLQJRK\VWHUHFWRP\1 7ZHQW\ DGXOW IHPDOH FDWV
ZHUH UDQGRPO\ GLVWULEXWHG LQ WZR JURXSV RI WHQ DQLPDOV HDFK +*4

DQG *5,1 *4 UHFHLYHG LQWUDPXVFXODU\/ 4PJ2NJ RI
OHYRPHSURPD]LQH/ IROORZHG 63 PLQXWHV ODWHU/ E\ DQHVWKHWLF
LQGXFWLRQ ZLWK SURSRIRO +;13 ± 513PJ2NJ/ LQWUDYHQRXVO\,1
$QHVWKHVLD ZDV PDLQWHQHG GXULQJ 93 PLQXWHV WKURXJK
FRPSOHPHQWDU\ GRVHV RI SURSRIRO +6PJ2NJ,/ ZKHQHYHU QHFHVVDU\1
)RU *5 WKH VDPH PHWRGRORJ\ ZDV XVHG/ H[FHSW IRU WKH DGGLFWLRQ RI
EXWRUSKDQRO +317PJ2NJ LQWUDPXVFXODU\, LQ WKH SUHPHGLFDWLRQ1 ,Q
ERWK JURXSV WKHUH ZDV VLJQLILFDQW UHGXFWLRQ RI FRUSRUDO
WHPSHUDWXUH1 7KH RWKHU SK\VLRORJLFDO YDULDEOHV/ KHDUW UDWH/
UHVSLUDWRU\ UDWH DQG DUWHULDO SUHVVXUH/ KDG FKDQJHV DOWKRXJK
ZLWKRXW FOLQLFDO RU VWDWLVWLFDO PHDQLQJ IRU WKH VSHFLHV1 7KH
FRQFHQWUDWLRQV RI SODVPDWLF FRUWLVRO LQ WKH *5 VWD\HG LQVLGH WKH
SK\VLRORJLF OLPLWV DQG LQ *4 WKHUH ZDV DQ LQFUHDVH RI WKRVH YDOXHV
GXULQJ WKH VXUJLFDO SURFHGXUH1 7KH EXWRUSKDQRO GLGQ¶W UHGXFH WKH
GRVH RI SURSRIRO/ HYHQ WKRXJK LW GHWHUPLQHG D ODUJHU FRPIRUW IRU
WKH DQLPDOV GXULQJ WKH H[HFXWLRQ RI WKH VXUJLFDO LQWHUYHQWLRQ/
ZKDW ZRXOG LQGLFDWH LWV LQFOXVLRQ LQ DQHVWKHWLFV SURWRFROV IRU WKH
VSHFLHV1

.H\ ZRUGV= VXUJHU\/ RSLRLGV/ RYDULRVDOSLQJRK\VWHUHFWRP\/
FRUWLVRO1

,1752'8d2

$VVRFLDo}HV QHXUROHSWRDQDOJpVLFDV WRUQDUDP0
VH SRSXODUHV SDUD D SURGXomR GH VHGDomR H DQDOJHVLD
HP FmHV Ki PXLWRV DQRV1 (VWDV DVVRFLDo}HV IDFLOLWDP
D FRQWHQomR ItVLFD SDUD SURFHGLPHQWRV GLDJQyVWLFRV H
UHGX]HP D TXDQWLGDGH GH DQHVWpVLFR JHUDO UHTXHULGR
SDUD DV FLUXUJLDV +&251,&. ) +$576),(/'/
4<<5,1 3RUpP/ WDLV DVVRFLDo}HV DLQGD VmR SRXFR
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XWLOL]DGDV QD HVSpFLH IHOLQD/ QHFHVVLWDQGR/ SDUD WDQWR/
GH PDLV HVWXGRV VREUH RV HIHLWRV GHVWHV IiUPDFRV
QHVVD HVSpFLH1

2 WDUWDUDWR GH EXWRUIDQRO p XP RSLyLGH
VLQWpWLFR DJRQLVWD0DQWDJRQLVWD/ TXH H[HUFH VHXV
HIHLWRV SULQFLSDOPHQWH QRV UHFHSWRUHV RSLyLGHV
NDSSD/ RV TXDLV VmR UHVSRQViYHLV SHOD DQDOJHVLD H
VHGDomR VHP GHSUHVVmR GR VLVWHPD FDUGLRSXOPRQDU
RX GD WHPSHUDWXUD FRUSRUDO ++26*22'/ 4<<3>
:$*1(5/ 4<<<,1 $V YDQWDJHQV GR EXWRUIDQRO
LQFOXHP DOtYLR HIHWLYR GD GRU/ DXVrQFLD GH GHSUHVVmR
FDUGLRSXOPRQDU SURQXQFLDGD +32//(7 HW DO1/ 4<<;,
H GH GLVIRULD RX VHGDomR DFHQWXDGD +:$*1(5/
4<<<,1

$ OHYRPHSURPD]LQD/ IiUPDFR PHPEUR GR
JUXSR GDV IHQRWLD]LQDV/ DWXD FRPR SRWHQFLDOL]DGRU
IDUPDFROyJLFR GRV DQHVWpVLFRV JHUDLV/ UHGX]LQGR
DVVLP D GRVH WRWDO GHVWHV +0$6621( ) %(51,6/
4<:9> 6+257/ 4<;:,1 $WXD QR VLVWHPD QHUYRVR
FHQWUDO/ GHSULPLQGR R WiODPR/ KLSRWiODPR H
IRUPDomR UHWLFXODU/ SURGX]LQGR WUDQT�LOLGDGH H
GLPLQXLomR GD DWLYLGDGH PRWRUD/ DOpP GH SRVVXLU
SURSULHGDGH DQWL0HPpWLFD/ DQWL0KLVWDPtQLFD H DQWL0
HVSDVPyGLFD ++$/// 4<;8,1 3RUpP/ R HIHLWR PDLV
LPSRUWDQWH GRV GHULYDGRV IHQRWLD]tQLFRV p R EORTXHLR
DOID0DGUHQpUJLFR/ FDXVDGRU GH KLSRWHQVmR GRVH0
GHSHQGHQWH +6+257/ 4<;:> 181(6 HW DO1/ 4<<8,1

2 SURSRIRO p XP DJHQWH KLSQyWLFR H
DQHVWpVLFR GH XVR LQWUDYHQRVR +,9,/ GH DomR
XOWUDFXUWD/ PHWDEROL]DGR UDSLGDPHQWH H GH
GLVWULEXLomR H[WHQVD SDUD RV WHFLGRV +*/(1/ 4<;3>
$1781(6/ 4<<<,1 4XDQGR FRPSDUDGR DR WLRSHQWDO/
R SURSRIRO SRGH GHWHUPLQDU PDLRU GLPLQXLomR GD
SUHVVmR DUWHULDO VLVWrPLFD FRP SHTXHQR DXPHQWR GD
IUHT�rQFLD FDUGtDFD +6+257 ) %8)$/$5,/ 4<<<,
VHP R GHVHQYROYLPHQWR GH DUULWPLDV FDUGtDFDV
+48$1'7 HW DO1/ 4<<;,1

2EMHWLYRX0VH QHVWH WUDEDOKR/ DYDOLDU D
LQIOXrQFLD GR EXWRUIDQRO VREUH DV YDULiYHLV
ILVLROyJLFDV H FOtQLFDV GH JDWDV SUp0PHGLFDGDV FRP
OHYRPHSURPD]LQD H DQHVWHVLDGDV FRP SURSRIRO/
VXEPHWLGDV D RYDULRVDOSLQJRKLVWHUHFWRPLD/ FRPR
SURFHGLPHQWR FLU~UJLFR HOHWLYR1 3UHWHQGH0VH/ DVVLP/
FRQIHULU DR 0pGLFR 9HWHULQiULR DQHVWHVLVWD PDLRU
VHJXUDQoD SDUD R XVR GHVWD WpFQLFD DQHVWpVLFD/ H
SURSRUFLRQDU DR SDFLHQWH FRQIRUWR GXUDQWH HVWH WLSR
GH SURFHGLPHQWR FLU~UJLFR1

0$7(5,$/ ( 0e72'2

)RUDP XWLOL]DGDV 53 JDWDV/ DGXOWDV/ FRP
SHVR PpGLR GH 5/<33NJ/ FOLQLFDPHQWH VDXGiYHLV/
RULXQGDV GD URWLQD FLU~UJLFD GR +RVSLWDO 9HWHULQiULR
GD 8QLYHUVLGDGH )HGHUDO GH 9LoRVD ± 0LQDV *HUDLV/
FRP LQGLFDomR GH RYDULRVDOSLQJRKLVWHUHFWRPLD

+26+,/ FRPR SURFHGLPHQWR HOHWLYR1 2V DQLPDLV
IRUDP GLVWULEXtGRV DOHDWRULDPHQWH HP GRLV JUXSRV
+*4 H *5,/ GH LJXDO Q~PHUR1 (P WRGRV RV FDVRV/
KRXYH DTXLHVFrQFLD IRUPDO SRU SDUWH GRV
SURSULHWiULRV SDUD D LQVHUomR GRV DQLPDLV QR
H[SHULPHQWR1

$SyV UHVWULomR DOLPHQWDU H KtGULFD GH 45
KRUDV H GXDV KRUDV/ UHVSHFWLYDPHQWH/ RV DQLPDLV
UHFHEHUDP D VHJXLQWH PHGLFDomR SUp0DQHVWpVLFD= *, ±
OHYRPHSURPD]LQDD/ QD GRVH GH 4PJ2NJ SRU YLD
LQWUDPXVFXODU +,0,> *,, ± OHYRPHSURPD]LQD/ PHVPD
GRVH H YLD GH DGPLQLVWUDomR GH *,/ H EXWRUIDQROE QD
GRVH GH 3/7PJ2NJ SRU YLD ,01 $SyV 63 PLQXWRV/ RV
DQLPDLV UHFHEHUDP SDUD D LQGXomR DQHVWpVLFD/
SURSRIROF HP GRVH TXH SHUPLWLVVH XPD IiFLO
LQWXEDomR1 $SyV LQWXEDGRV/ RV DQLPDLV
SHUPDQHFHUDP UHVSLUDQGR HVSRQWDQHDPHQWH DU
DPELHQWH/ VHQGR D DQHVWHVLD FLU~UJLFD PDQWLGD/
GXUDQWH 93 PLQXWRV/ FRP GRVHV FRPSOHPHQWDUHV/ HP
EyOXV/ GH 6PJ2NJ GR PHVPR IiUPDFR/ VHPSUH TXH VH
IH] QHFHVViULR1 $SyV D LQGXomR/ RV DQLPDLV IRUDP
FRQWLGRV HP GHF~ELWR GRUVDO QXPD FDOKD FLU~UJLFD H
H[HFXWDGRV RV SURFHGLPHQWRV SUp H WUDQV0RSHUDWyULRV
FRQIRUPH WpFQLFD URWLQHLUD SDUD 26+1 'XUDQWH WRGR
R SHUtRGR DQHVWpVLFR RV DQLPDLV UHFHEHUDP VROXomR
GH FORUHWR GH VyGLR j 3/<(/ SRU YLD ,9/ QD YHORFLGDGH
GH 6P"2NJ2KRUD SDUD D PDQXWHQomR GD YLD GH
DGPLQLVWUDomR GR SURSRIRO/ VHQGR SDUD WDQWR
XWLOL]DGD XPD ERPED GH LQIXVmR FRQWtQXDG1

)RUDP DYDOLDGRV RV VHJXLQWHV SDUkPHWURV
ILVLROyJLFRV= WHPSHUDWXUD FRUSRUDO +7&,/ DWUDYpV GH
WHUP{PHWUR FOtQLFR GLJLWDO LQVHULGR QR UHWR>
IUHT�rQFLD UHVSLUDWyULD +)5,/ SHOD FRQWDJHP GRV
PRYLPHQWRV GD SDUHGH WRUiFLFD HP XP PLQXWR>
VDWXUDomR GH R[L0KHPRJORELQD +6DW25,/ REWLGD SRU
LQWHUPpGLR GH R[tPHWUR GH SXOVRH/ VHQGR R
HPLVVRU2VHQVRU FRORFDGR/ QR WHUoR PpGLR GD FDXGD/
SUHYLDPHQWH GHSLODGD> IUHT�rQFLD FDUGtDFD +)&,/
FDOFXODGD FRP EDVH QR LQWHUYDOR 5±5 GR
HOHWURFDUGLRJUDPD +(&*,> SUHVVmR DUWHULDO PpGLD
+3$0,/ REWLGD DWUDYpV GH PHQVXUDomR LQGLUHWD/ SHOR
PpWRGR RVFLORPpWULFR/ FRP DX[tOLR GH PRQLWRU GH
SUHVVmR QmR0LQYDVLYRI/ VHQGR R PDQJXLWR FRORFDGR
QR PHPEUR SpOYLFR HVTXHUGR/ LPHGLDWDPHQWH DFLPD
GD DUWLFXODomR IHPRUR0WLELR0SDWHODU/ REWHQGR0VH
DVVLP/ R SXOVR GD DUWpULD IHPRUDO/ QD IDFH PHGLDO GR
PHPEUR> H FRQFHQWUDo}HV GH FRUWLVRO VpULFR GH
VDQJXH FROHWDGR GD YHLD MXJXODU H GHWHUPLQDGD SHOD
WpFQLFD GH UDGLRLPXQRHQVDLR +5,$,/ XVDQGR0VH ³NLW´
DSURSULDGR SDUD R KRUP{QLRJ1 $V YDULiYHLV FOtQLFDV
PHQVXUDGDV IRUDP= SHUtRGRV KiELO H GH UHFXSHUDomR
DQHVWpVLFD/ GRVH WRWDO GH SURSRIRO DGPLQLVWUDGD/
DQDOJHVLD H PLRUUHOD[DPHQWR1 )RUDP HVWXGDGRV/
DLQGD/ RV SDUkPHWURV HOHWURFDUGLRJUiILFRV FRP R XVR
GH HOHWURFDUGLyJUDIRK QD GHULYDomR ,,1 7DLV
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GHWHUPLQDo}HV IRUDP IHLWDV QRV VHJXLQWHV PRPHQWRV=
04 ± 53 PLQXWRV DSyV D 03$> 05 ± LPHGLDWDPHQWH
DSyV D LQGXomR> 06/ 07/ 08 H 09 ± GH 53 HP 53
PLQXWRV DSyV 051 3DUD DV FROHWDV GH VDQJXH YHQRVR/
YLVDQGR j GRVDJHP GH FRUWLVRO/ IRUDP LQVWLWXtGRV RV
WHPSRV 73 +DQWHV GR LQtFLR GR SURWRFROR DQHVWpVLFR,/
74 +GXUDQWH D LQFLVmR GD SDUHGH DEGRPLQDO,/ 75
+GXUDQWH D OLJDGXUD GR VHJXQGR SHGtFXOR RYDULDQR,/
76 H 77 +DRV 48 H 63 PLQXWRV DSyV R WpUPLQR GD
FLUXUJLD/ UHVSHFWLYDPHQWH,1

$ GRVH WRWDO DGPLQLVWUDGD IRL FRQVLGHUDGD
D VRPD +PJ, GD GRVH GH LQGXomR FRP WRGDV DV GRVHV
GH SURSRIRO DGPLQLVWUDGDV GXUDQWH R WHPSR
H[SHULPHQWDO1 2 SHUtRGR KiELO DQHVWpVLFR GR
SURSRIRO FRPSUHHQGHX R WHPSR HQWUH R ILP GD
DGPLQLVWUDomR GD GRVH GH LQGXomR H R PRPHQWR HP
TXH IRL GHWHFWDGD D QHFHVVLGDGH GH DGPLQLVWUDomR GD
SULPHLUD GRVH FRPSOHPHQWDU +SUHVHQoD GRV UHIOH[RV
GH GHJOXWLomR H SDOSHEUDO/ H GLPLQXLomR GR
UHOD[DPHQWR PXVFXODU,1 2 SHUtRGR GH UHFXSHUDomR
IRL FRQVLGHUDGR R WHPSR FRPSUHHQGLGR HQWUH R
WpUPLQR GR SHUtRGR DQHVWpVLFR +08, H R PRPHQWR
HP TXH R DQLPDO DGTXLULX SRVLomR TXDGUXSHGDO1

$ DQDOJHVLD IRL DYDOLDGD GH DFRUGR FRP D
UHVSRVWD DSUHVHQWDGD DRV HVWtPXORV GRORURVRV
GHFRUUHQWHV GR SURFHGLPHQWR FLU~UJLFR H
FODVVLILFDGD/ SHOD HTXLSH FLU~UJLFD/ D TXDO QmR WLQKD
FRQKHFLPHQWR SUpYLR GR WUDWDPHQWR DSOLFDGR DR
DQLPDO/ FRPR VXILFLHQWH RX LQVXILFLHQWH1 2
PLRUUHOD[DPHQWR IRL DYDOLDGR GH DFRUGR FRP R JUDX
GH UHOD[DPHQWR GD PXVFXODWXUD DEGRPLQDO/
QHFHVViULD j H[HFXomR GR SURFHGLPHQWR FLU~UJLFR/ H
FODVVLILFDGR HP VXILFLHQWH RX LQVXILFLHQWH/ SHORV
PHPEURV GD HTXLSH GH FLUXUJLD1

$ DQiOLVH HVWDWtVWLFD IRL HIHWXDGD SRU PHLR
GH $QiOLVH GH 3HUILO +0255,621/ 4<9:> &85,/
4<;3,/ SDUD LQWHUSUHWDomR GRV SRVVtYHLV HIHLWRV TXH
OHYDULDP j DOWHUDomR QDV PpGLDV GH FDGD YDULiYHO
ILVLROyJLFD HVWXGDGD QRV GLYHUVRV PRPHQWRV/
LQFOXLQGR RV WHVWHV GDV KLSyWHVHV GH= LQWHUDomR HQWUH
JUXSRV H PRPHQWRV/ HIHLWRV GH JUXSRV/ HIHLWR GH
JUXSR HP FDGD PRPHQWR H HIHLWR GH PRPHQWR GHQWUR
GH FDGD JUXSR1 'HPDLV YDULiYHLV/ FRPR= GRVH WRWDO/
SHUtRGR KiELO H GH UHFXSHUDomR DQHVWpVLFD IRUDP
DYDOLDGDV SHOR 7HVWH ³W´ GH 6WXGHQW/ SDUD
FRPSDUDomR HQWUH GXDV PpGLDV GH DPRVWUDV
DOHDWyULDV LQGHSHQGHQWHV1 3DUD WRGDV DV YDULiYHLV
HVWXGDGDV R JUDX GH VLJQLILFkQFLD IRL GH 8(
+S?3/38,1

5(68/7$'26 ( ',6&8662

2 SHUtRGR KiELO PpGLR GD SULPHLUD GRVH
GH SURSRIRO IRL GH 43/6 PLQXWRV QR *4 H 45/6
PLQXWRV QR *5 +7DEHOD 4, HVWDQGR GHQWUR GD IDL[D GH

43 D 53 PLQXWRV FLWDGD SRU 0F.(/9(< )
+2//,1*6+($' +4<<7,/ GLIHULQGR/ SRUpP/
GDTXHOD HQFRQWUDGD SRU $1781(6 +4<<<, GH 8/<
PLQXWRV1 7DO GLVFUHSkQFLD SRGH VHU GHYLGR WDQWR j
PHQRU GRVH XWLOL]DGD SHOR DXWRU +9PJ2NJ, +7DEHOD 4,/
FRPR DR IDWR GH TXH D IHQRWLD]LQD XVDGD QR SUHVHQWH
H[SHULPHQWR +OHYRPHSURPD]LQD, SRWHQFLDOL]RX PDLV
D DQHVWHVLD SHOR SURSRIRO TXH D DFHSURPD]LQD XVDGD
QR FLWDGR HVWXGR1

1D DYDOLDomR GD GRVH WRWDO DGPLQLVWUDGD
GH SURSRIRO +7DEHOD 4,/ QmR IRL SRVVtYHO FRQVWDWDU
LQWHUIHUrQFLD GR EXWRUIDQRO FRPR DJHQWH DQDOJpVLFR
YLVFHUDO/ FRQIRUPH UHODWDGR QD OLWHUDWXUD1 (QWUHWDQWR/
GHYHP0VH OHYDU HP FRQVLGHUDomR DV FDUDFWHUtVWLFDV
IDUPDFROyJLFDV GR SURSRIRO/ XP DJHQWH KLSQyWLFR GH
DomR XOWUD0FXUWD/ FRP R TXDO RV SDFLHQWHV VH
UHFXSHUDP UDSLGDPHQWH GD DQHVWHVLD/ PHVPR TXDQGR
VXEPHWLGRV D GRVHV UHSHWLGDV GR IiUPDFR/ HP YLUWXGH
GH VXD UiSLGD UHGLVWULEXLomR GR FpUHEUR SDUD RXWURV
WHFLGRV H HOLPLQDomR GR SODVPD SHOR PHWDEROLVPR
+6+257 ) %8)$/$5,/ 4<<<,1

+RXYH UHGXomR VLJQLILFDWLYD H JUDGDWLYD
GD WHPSHUDWXUD FRUSRUDO/ QRV DQLPDLV GH DPERV RV
JUXSRV/ DSyV D DGPLQLVWUDomR GR SURSRIRO +7DEHOD 5,1
1mR IRL SRVVtYHO UHODFLRQDU D PDJQLWXGH GHVWH HIHLWR
j DomR IDUPDFROyJLFD GD 03$1 3RUpP/ FRPR D
OHYRPHSURPD]LQD SRGH LQGX]LU KLSRWHUPLD SHOD
SHUGD GH FDORU SRU GLODWDomR GRV YDVRV FXWkQHRV
++$// ) &/$5.(/ 4<<4, H SRU GHSUHVVmR GD
WHUPRUUHJXODomR DWUDYpV GD GHSOHomR GDV
FDWHFRODPLQDV QD UHJLmR KLSRWDOkPLFD +*/(('/
4<;:,/ DFUHGLWD0VH TXH HOD WHQKD/ MXQWR FRP R
SURSRIRO/ LQGX]LGR HVWD UHGXomR DFHQWXDGD GD
WHPSHUDWXUD1

1mR IRL REVHUYDGD DSQpLD QRV DQLPDLV
HVWXGDGRV/ HQWUHWDQWR/ KRXYH DSyV D DGPLQLVWUDomR GD
GRVH GH LQGXomR GR SURSRIRO/ UHGXomR VLJQLILFDWLYD H
JUDGDWLYD GD )5/ D SDUWLU GH 05 QR *5 H GH 06 QR
*4 +7DEHOD 5,/ HIHLWR HVWH Mi REVHUYDGR
DQWHULRUPHQWH +$1781(6/ 4<<<, SRGHQGR VHU

7DEHOD 4 0 9DORUHV PpGLRV H GHVYLRV SDGUmR +HQWUH SDUrQWHVHV, GR
SHUtRGR KiELO GD SULPHLUD GRVH GH SURSRIRO/ GD GRVH GH
LQGXomR GR SURSRIRO/ SHUtRGR GH UHFXSHUDomR H GRVH WRWDO
GH SURSRIRO DGPLQLVWUDGD HP JDWDV SUp0PHGLFDGDV FRP
OHYRPHSURPD]LQD +*4,/ OHYRPHSURPD]LQD H EXWRUIDQRO
+*5, H DQHVWHVLDGDV FRP SURSRIRO GXUDQWH 93 PLQXWRV1

*4 *5

3HUtRGR KiELO +PLQ1, 43/6D +5/73, 45/6D +6/89,
'RVH GH LQGXomR GR SURSRIRO +PJ2NJ, ;/9:D +4/7:, ;/6;D +4/85,
'RVH WRWDO GH SURSRIRO +PJ, 58/46E +8/33, 56/59E +6/68,
3HUtRGR GH UHFXSHUDomR +PLQ1, :3/4F +4;/93, 93/5F +49/86,

0pGLDV VHJXLGDV SHOD PHVPD OHWUD QD OLQKD QmR GLIHUHP
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GHYLGR DR HIHLWR GHSUHVVRU GR IiUPDFR VREUH R FHQWUR
UHVSLUDWyULR/ FDUDFWHUtVWLFR GRV DJHQWHV KLSQyWLFRV/ H
DR UHOD[DPHQWR PXVFXODU LQGX]LGR SHOR IiUPDFR/ HP
TXH VH LQFOXHP RV P~VFXORV GD UHVSLUDomR1 $ DGLomR
GR EXWRUIDQRO j 03$ FDXVRX SRWHQFLDOL]DomR GR
HIHLWR GHSUHVVRU GR SURSRIRO/ LJXDOPHQWH DR
REVHUYDGR SRU 6+257 ) %8)$/$5, +4<<<,1
$SHVDU GH HVWH VHU FRQVLGHUDGR XP GRV RSLyLGHV TXH
PHQRV SURPRYHP GHSUHVVmR UHVSLUDWyULD/ SRU QmR VH
OLJDU DRV UHFHSWRUHV µ TXH VHULDP RV UHVSRQViYHLV
SRU HVWD DOWHUDomR H HQFRQWUDP0VH UHODWRV QD
OLWHUDWXUD GH HIHLWRV GHSUHVVRUHV/ TXDQGR GR VHX XVR
LVRODGR RX FRPELQDGR D RXWURV IiUPDFRV SUp0
DQHVWpVLFRV H DQHVWpVLFRV +&251,&. )
+$576),(/'/ 4<<5> -$&2%621 HW DO1/ 4<<7,1

$ 6DW25 HVWHYH GHVGH R SULPHLUR
PRPHQWR SUy[LPR DR HVSHUDGR SDUD R SDFLHQWH
DQHVWHVLDGR/ RX VHMD/ <8( GH VDWXUDomR ++$6.,16/
4<<9,1 7DLV YDORUHV +7DEHOD 5, VmR FRQGL]HQWHV FRP
R GHFOtQLR REVHUYDGR QD IUHT�rQFLD UHVSLUDWyULD H
VHPHOKDQWHV DRV UHSRUWDGRV SRU $1781(6 +4<<<,
HP JDWRV H SRU 3,52/2 +4<<9,/ HP FmHV/ TXDQGR GD
XWLOL]DomR GR SURSRIRO1 'HYH VHU UHVVDOWDGR/ SRUpP/
TXH RV DQLPDLV GHVWH H[SHULPHQWR HVWLYHUDP GXUDQWH
WRGR R SHUtRGR LQDODQGR DU DWPRVIpULFR R TXH
GLILFXOWRX D PDQXWHQomR GD 6DW25 GHQWUR GH OLPLWHV
LGHDLV1 (P FRQWUDSDUWLGD/ QHQKXPD PXGDQoD
GHOHWpULD j ILVLRORJLD GR DQLPDO SRGH VHU GHWHFWDGD1

1R WRFDQWH j )&/ SRGH0VH REVHUYDU TXH
DSyV D 03$ WRGRV RV DQLPDLV/ GH DPERV RV JUXSRV/
DSUHVHQWDUDP WDTXLFDUGLD/ TXH IRL PDLV LQWHQVD QR
*5/ D TXDO SRGH WHU RFRUULGR SRU XP SURYiYHO
DJRQLVPR GR EXWRUIDQRO QRV UHFHSWRUHV VLJPD
+&251,&. ) +$576),(/'/ 4<<5,/ H D XP FHUWR
JUDX GH H[FLWDomR GR 61& SURPRYLGR SHOR RSLyLGH/

HPERUD QHQKXP VLQDO H[WHUQR GHVVD H[FLWDomR WHQKD
VLGR REVHUYDGR1 $ TXHGD GD )&/ REVHUYDGD DSyV D
DGPLQLVWUDomR GR SURSRIRO/ GHPRQVWUD FODUDPHQWH D
VXD DomR FURQRWUySLFD QHJDWLYD +:($9(5 )
5$372328/26/ 4<<3> $1781(6/ 4<<<,/
SRGHQGR VHU GHYLGR D XP HIHLWR YDJRW{QLFR FHQWUDO
H2RX VLPSDWROtWLFR1 1mR IRUDP REVHUYDGDV DOWHUDo}HV
QRV SDUkPHWURV HOHWURFDUGLRJUiILFRV LPSRUWDQWHV
GXUDQWH R SHUtRGR H[SHULPHQWDO1

$ SUHVVmR DUWHULDO PDQWHYH0VH GHQWUR GRV
SDUkPHWURV QRUPDLV/ QDV JDWDV GH DPERV RV JUXSRV
+7DEHOD 5,1 $VVLP/ REVHUYRX0VH TXH R XVR LVRODGR GD
OHYRPHSURPD]LQD QmR PDQLIHVWRX/ QRV IHOLQRV GHVWH
HVWXGR/ D KLSRWHQVmR WtSLFD GRV DJHQWHV
IHQRWLD]tQLFRV/ UHJLVWUDGD SULQFLSDOPHQWH HP FmHV
+3203(50$<(5 HW DO1/ 4<<;,1 (QWUHWDQWR/ SDUD
PHOKRU GHWHUPLQDomR GD VHJXUDQoD SDUD R VHX XVR
HP IHOLQRV GRPpVWLFRV/ QHFHVViULR VH ID] R HVWXGR GH
RXWURV SDUkPHWURV FDUGLRYDVFXODUHV FRPR GpGLWR
FDUGtDFR/ SUHVVmR YHQRVD FHQWUDO/ HWF1 2 EXWRUIDQRO
WHP FRPR SULQFLSDO DWUDWLYR D SURPRomR GH PtQLPDV
DOWHUDo}HV FDUGLRSXOPRQDUHV/ ILFDQGR WDLV TXDOLGDGHV
HYLGHQFLDGDV QR SUHVHQWH H[SHULPHQWR1

$ FRQFHQWUDomR VpULFD GH FRUWLVRO YDULRX
HQWUH RV JUXSRV +7DEHOD 6,1 'XUDQWH RV PRPHQWRV GH
PDLRU HVWtPXOR FLU~UJLFR +LQFLVmR GD SDUHGH H
OLJDGXUD GR SHGtFXOR, SRUpP/ ILFRX HYLGHQFLDGR TXH
R JUXSR WUDWDGR FRP EXWRUIDQRO DSUHVHQWRX YDORUHV
LQIHULRUHV DR JUXSR QmR WUDWDGR/ VHQGR LGHQWLILFDGD
GLIHUHQoD VLJQLILFDWLYD HP 74/ R TXH SHUPLWH LQIHULU
TXH R EXWRUIDQRO SURSRUFLRQRX PDLRU FRQIRUWR
GXUDQWH R DWR FLU~UJLFR FRPSDUDWLYDPHQWH DR
REVHUYDGR QR *4/ HP TXH HVWHV QtYHLV PDQWLYHUDP0
VH HOHYDGRV1 $ HOHYDomR LQLFLDO GHVWHV YDORUHV +73,
IRL/ EDVLFDPHQWH/ XPD UHVSRVWD ILVLROyJLFD DR

7DEHOD 5 0 9DORUHV PpGLRV H GHVYLRV0SDGUmR +HQWUH SDUrQWHVHV, GD WHPSHUDWXUD FRUSRUDO +7&,/ IUHT�rQFLD FDUGtDFD +)&,/ IUHT�rQFLD UHVSLUDWyULD +)5,/ SUHVVmR
DUWHULDO PpGLD +3$0, H VDWXUDomR GH R[L0KHPRJORELQD +6S25, GH JDWDV SUp0PHGLFDGDV FRP OHYRPHSURPD]LQD +*4,/ OHYRPHSURPD]LQD H EXWRUIDQRO
+*5, H DQHVWHVLDGDV FRP SURSRIRO GXUDQWH 93 PLQXWRV1
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3DUD FDGD YDULiYHO/ PpGLDV VHJXLGDV SHOD PHVPD OHWUD RX VtPEROR QD OLQKD QmR GLIHUHP VLJQLILFDWLYDPHQWH SHOD DQiOLVH GH SHUILO +S? 3/38,1 $V OHWUDV UHSUHVHQWDP D
LJXDOGDGH HQWUH RV JUXSRV H RV VtPERORV D LJXDOGDGH HQWUH RV PRPHQWRV GHQWUR GH FDGD JUXSR1
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HVWUHVVH FDXVDGR SHOD SUHVHQoD GH SHVVRDV HVWUDQKDV
H DR DPELHQWH KRVSLWDODU/ H j FRQWHQomR SDUD D FROHWD
GD DPRVWUD GH VDQJXH QR SHUtRGR SUp0DQHVWpVLFR/
WDPEpP REVHUYDGD SRU 60,7+ HW DO1 +4<<<,1 1R
SUHVHQWH H[SHULPHQWR/ FRQVWDWRX0VH TXH D HOHYDomR
GR FRUWLVRO/ UHODFLRQDGD DR ILP GR HIHLWR DQDOJpVLFR
GR EXWRUIDQRO/ RFRUUHX DSUR[LPDGDPHQWH DRV 43<
PLQXWRV GD DSOLFDomR GR RSLyLGH +76,/ R TXH GLIHUH
GRV UHVXOWDGRV REWLGRV SRU &$552// +4<<9,/ TXH
FLWDP XP SHUtRGR GH DQDOJHVLD GH 5 D 6 KRUDV/ DSyV D
DGPLQLVWUDomR GH EXWRUIDQRO HP JDWRV1

2 SHUtRGR GH UHFXSHUDomR DQHVWpVLFD/ GH
XPD IRUPD JHUDO/ IRL WUDQT�LOR FRP WHQGrQFLD DR
UHVWDEHOHFLPHQWR GRV SDUkPHWURV FDUGLRSXOPRQDUHV
DRV QtYHLV LQLFLDLV GR H[SHULPHQWR1 $ DYDOLDomR GRV
GDGRV UHIHUHQWHV D HVWH SHUtRGR +7DEHOD 4, GHPRQVWUD
TXH D DGLomR GR EXWRUIDQRO DR SURWRFROR DQHVWpVLFR
GHWHUPLQRX XP PHQRU WHPSR GH UHFXSHUDomR/ R TXH
HVWDULD/ SURYDYHOPHQWH/ UHODFLRQDGR D XPD PHQRU
GRVH WRWDO GH SURSRIRO DGPLQLVWUDGD1 6HQGR DVVLP/
SRGH0VH FRQFRUGDU FRP D OLWHUDWXUD TXH FLWD TXH R
SURSRIRO GHWHUPLQDULD XP SHUtRGR GH UHFXSHUDomR
GHSHQGHQWH GD GRVH WRWDO DGPLQLVWUDGD +$1781(6/
4<<<,1

$SyV D LQGXomR/ R JUDX GH DQDOJHVLD H GH
PLRUUHOD[DPHQWR/ FRP DV UHDGPLQLVWUDo}HV GH
SURSRIRO/ IRL FODVVLILFDGR FRPR VXILFLHQWH/ GXUDQWH R
SHUtRGR FLU~UJLFR QRV DQLPDLV GH DPERV RV JUXSRV1

&21&/862

&RP EDVH QRV UHVXOWDGRV REWLGRV H FRP D
PHWRGRORJLD HPSUHJDGD/ FRQFOXL0VH TXH D DQHVWHVLD
SHOR SURSRIRO HP JDWDV SUp0WUDWDGDV FRP OHYRPH0
SURPD]LQD/ p VHJXUD/ YHULILFDQGR0VH DSHQDV OHYHV
DOWHUDo}HV QD GLQkPLFD FDUGLRFLUFXODWyULD H UHVSLUDWy0
ULD1 $ LQFOXVmR GR EXWRUIDQRO DR SURWRFROR QmR SR0

WHQFLDOL]D D DQHVWHVLD FRP SURSRIRO/ SRUpP QmR LQWHU0
IHUH QHJDWLYDPHQWH VREUH RV SDUkPHWURV FDUGLRYDV0
FXODUHV H UHVSLUDWyULRV/ H SURSLFLD PDLRU FRQIRUWR
SDUD DV JDWDV VXEPHWLGDV j RYDULRVDOSLQJRKLVWH0
UHFWRPLD/ WUDGX]LGR HP UHGXomR GR HVWUHVVH QR WUDQV0
FRUUHU GD FLUXUJLD1 'HVWD IRUPD/ LQGLFD0VH D VXD DGL0
omR QD PHGLFDomR SUp0DQHVWpVLFD SDUD D DQHVWHVLD
FRP SURSRIRO HP IHOLQRV1

)217(6 '( $48,6,d2

D1HR]LQH ± 5+2',$ 61$1 'LYLVmR IDUPDFrXWLFD
E7RUEXJHVLF ± )257 '2'*( 6D~GH $QLPDO /WGD1
F'LSULYDQ ± =(1(&$ )$50$&1 '2 %5$6,/ /WGD1
G%RPED GH LQIXVmR )$56 933 ± /LIHPHG 3HVTXLVDV 0pGLFDV ,QG1
H &RP1 /WGD1
H1HOOFRU 10433 3XOVH 2[LPHWHU 0 86$
I%LRPRQLWRU 7 0 %LR (QJHQKDULD GH 6LVWHPDV H (TXLS1 6$ 0 %UDVLO
J&RDW0$0&RXQW &RUWLVRO ± '3& 0HGODE 3URG1 0pGLFR0
KRVSLWDODUHV /WGD1
K(&* 0 )81%(& PRG1 (&*173

5()(5Ç1&,$6 %,%/,2*5È),&$6

$1781(6/ )1 $QHVWHVLD SRU LQIXVmR FRQWtQXD H SRU GRVHV
FRPSOHPHQWDUHV GH SURSRIRO HP JDWRV SUp0WUDWDGRV FRP
DFHSURPD]LQD1 9LoRVD/ 0*/ 4<<<1 ;7S1 'LVVHUWDomR
+0HVWUDGR HP 0HGLFLQD 9HWHULQiULD, ± 8QLYHUVLGDGH )HGHUDO
GH 9LoRVD/ 4<<<1

&$552/// *1/1 +RZ WR PDQDJH SHULRSHUDWLYH SDLQ1 9HW 0HG/
Q17/ S1686±68:/ 4<<91

&251,&./ -1/1/ +$576),(/'/ 6101 &DUGLRSXOPRQDU\ DQG
EHKDYLRUDO HIIHFWV RI FRPELQDWLRQV RI
DFHSURPD]LQH2EXWRUSKDQRO DQG DFHSURPD]LQH2R[\PRUSKRQH
LQ GRJV1 - $P 9HW 0HG $VVRF/ Y1533/ S14<8504<89/ 4<<51

&85,/ 3151 $QiOLVH GH PHGLGDV UHSHWLGDV HP H[SHULPHQWRV
ELROyJLFRV1 5HY %UDV (VWDW/ Y174/ S146:0483/ 4<;31

*/(('/ 51'1 7UDQTXLOL]HUV DQG VHGDWLYHV1 ,Q= 6+257/ &1(1
3ULQFLSOHV ) SUDFWLFH RI YHWHULQDU\ DQHVWKHVLD1 %DOWLPRUH =
:LOOLDQV ):LONLQV/ 4<;:1 S14;05:1

*/(1/ -1%1 $QLPDO VWXGLHV RI WKH DQDHVWKHWLF DFWLYLW\ RI ,&,
68;9;1 %U - $QDHVWK/ Y185/ S1:64±:75/ 4<;31

+$/// /1:1 3UHPHGLFDWLRQ LQ FDQLQH DQHVWKHVLD1 &DQ 3UDFW/
Y145/ Q17/ S149054/ 4<;81

+$/// /1:1/ &/$5.(/ .1:1 9HWHULQDU\ DQDHVWKHVLD/ <1HG1/
/RQGRQ/ (QJODQG = %DLOOLpUH 7LQGDOO/ 4<<41 &KDSWHU 8=
*HQHUDO SKDUPDFRORJ\ RI LQWUDYHQRXV DQDHVWKHWLF DJHQWV=
S1;30<:1

+$6.,16/ 61&1 0RQLWRULQJ WKH DQHVWKHWL]HG SDWLHQW1 ,Q=
7+85021/ -1&1/ 75$148,//,/ :1-1/ %(1621/ *1-1 +(GV,1
/XPE ) -RQHV¶ YHWHULQDU\ DQHVWKHVLD1 61HG1 %DOWLPRUH = /HD
) )HELJHU %RRN/ 4<<91 &KDSWHU 48/ S173<±7581

+26*22'/ *1 3KDUPDFRORJLF IHDWXUHV RI EXWRUSKDQRO LQ GRJV
DQG FDWV1 - $P 9HW 0HG $VVRF/ Y14<9/ S14680469/ 4<<31

7DEHOD 6 0 9DORUHV PpGLRV +[, H GHVYLRV0SDGUmR +V, GDV
FRQFHQWUDo}HV GH FRUWLVRO VpULFR +µJ2G", GH JDWDV
SUp0PHGLFDGDV FRP OHYRPHSURPD]LQD +*4, H
OHYRPHSURPD]LQD FRP EXWRUIDQRO +*5, H
DQHVWHVLDGDV FRP SURSRIRO/ HP GLIHUHQWHV
PRPHQWRV1
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[ 6/8<& 6/:D& 6/:& 9/;:- 9/<;-*4
V 4/89 4/68 3/:8 5/:: 6/33
[ 8/64& 4/76E- 5/8<- :/36& 9/95&*5
V 5/6< 3/84 4/<3 5/<3 5/77

3DUD FDGD YDULiYHO/ PpGLDV VHJXLGDV SHOD PHVPD OHWUD +QD FROXQD,
RX VtPEROR +QD OLQKD,/ QmR GLIHUHP VLJQLILFDWLYDPHQWH SHOD DQiOLVH
GH SHUILO +S? 3/38,1 $V OHWUDV UHSUHVHQWDP D LJXDOGDGH HQWUH RV
JUXSRV H RV VtPERORV D LJXDOGDGH HQWUH RV PRPHQWRV GHQWUR GH
FDGD JUXSR1
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-$&2%621/ -1'1/ 0&*5$7+/ &1-1/ 60,7+/ (131
&DUGLRUHVSLUDWRU\ HIIHFWV RI LQGXFWLRQ DQG PDLQWHQDQFH RI
DQHVWKHVLD ZLWK NHWDPLQH0PLGD]RODP FRPELQDWLRQ/ ZLWK DQG
ZLWKRXW SULRU DGPLQLVWUDWLRQ RI EXWRUSKDQRO RU R[\PRUSKRQH1
$P - 9HW 5HV/ Y188/ Q17/ S1876±87</ 4<<71

0$6621(/ )1/ %(51,6/ :1 21 (IHLWR GD SUp0PHGLFDomR FRP
OHYRPHSURPD]LQD QD DQHVWHVLD SHOR SHQWREDUELWDO VyGLFR HP
FmHV1 $UT (VF 9HW 8)0*/ Y15;/ S176084/ 4<:91

0F.(/9(</ '1/ +2//,1*6+($'/ .1:1 6PDOO DQLPDO
SUDFWLFH ± FDQLQH DQG IHOLQH SUDFWLFH1 0LVVRXUL = 0RVE\0
<HDU %RRN/ 4<<71 665S1

0255,621/ '1)1 0XOWLYDULDWH VWDWLVWLFDO PHWKRGV1 1HZ
<RUN=0F*URZV +LOO/ 4<9:1 6;;S1

181(6/ 11/ 3203(50$<(5/ /1*1/ 3,52/2/ -1 HW DO1
(PSUHJR GR PHWDUDPLQRO QR EORTXHLR GD KLSRWHQVmR LQGX]LGD
SHOD OHYRPHSURPD]LQD HP FmHV1 %UD] - 9HW 5HV $Q 6FL/
Y165/ Q15/ S14530457/ 4<<81

3,52/2/ -1 8VR GR SURSRIRO HP FmHV QD DQHVWHVLD SHOR
KDORWDQR RX HQIOXRUDQR DSyV PHGLFDomR SUp0DQHVWpVLFD
FRP OHYRPHSURPD]LQD= HIHLWRV FDUGLRYDVFXODUHV/
UHVSLUDWyULRV/ ELRTXtPLFRV H KRUPRQDO1 %RWXFDWX/ 63/
4<<91 43:S1 7HVH +'RXWRUDGR HP 0HGLFLQD 9HWHULQiULD, ±
)DFXOGDGH GH 0HGLFLQD 9HWHULQiULD H =RRWHFQLD/ 8QLYHUVLGDGH
(VWDGXDO 3DXOLVWD/ 4<<91

32//(7/ 51/ &/$;721/ 51/ 5$))(/ 01 8VLQJ EXWRUSKDQRO
WDUWUDWH WR PDQDJH SDLQ LQ FDWV1 9HW 0HG/ Q17/ S1479±488/
4<<;1

3203(50$<(5/ /1*1/ 0$6621(/ )1/ 181(6/ 11 HW DO1
/HYRPHSURPD]LQD H DWURSLQD FRPR PHGLFDo}HV SUp0
DQHVWpVLFDV QD DQHVWHVLD SHOD DVVRFLDomR
WLOHWDPLQD2]ROD]HSDP/ HP FmHV1 &LrQFLD 5XUDO/ Y15;/ Q14/
S1980:3/ 4<<;1

48$1'7/ -1(1/ 52%,1621/ (131/ 5,9(56/ :1-1 HW DO1
&DUGLRUHVSLUDWRU\ DQG DQHVWKHWLF HIIHFWV RI SURSRIRO DQG
WKLRSHQWDO LQ GRJV1 $P - 9HW 5HV/ Y18</ Q1</ S1446:±4476/
4<<;1

6+257/ &1(1 3ULQFLSOHV ) SUDFWLFH RI YHWHULQDU\ DQHVWKHVLD1
%DOWLPRUH =:LOOLDQ ):LONLQV/ 4<;:1 99<S1

6+257/ &1(1/ %8)$/$5,/ $1 3URSRIRO DQHVWKHVLD1 9HW &OLQ
1RUWK $PHU= 6PDOO DQLP SUDFW/ Y15</ S1: 7:±:::/ 4<<<1

60,7+/ -1'1/ $//(1/ 61:1/ 48$1'7/ -1(1 &KDQJHV LQ FRUWLVRO
FRQFHQWUDWLRQ LQ UHVSRQVH WR VWUHVV DQG SRVWRSHUDWLYH SDLQ LQ
FOLHQW0RZQHG FDWV DQG FRUUHODWLRQ ZLWK REMHFWLYH FOLQLFDO
YDULDEOHV1 $P - 9HW 5HV/ Y193/ Q17/ S17650768/ 4<<<1

:$*1(5/ $1(1 ,V EXWRUSKDQRO DQDOJHVLF LQ GRJV DQG FDWV" 9HU
0HG/ Q19/ S1679±683/ 4<<<1

:($9(5/ %10141/ 5$372328/26/ '1 ,QGXFWLRQ RI
DQDHVWKHVLD LQ GRJV DQG FDWV ZLWK SURSRIRO1 9HW 5HF/ Y156/
S194:0953/ 4<<31


