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$ ®RIR GR SWRMMVR IRL IGHD@ DGD H
FUDGD JWILEDP HOW SRU 3 UMD
[ DFHUWGD GH 6RX] D JHWRWD |1LQDQFHLLD
QD UHMRUDGR,) 0 *
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QVP HDV YHHY TXDQGR DAX«P TXHU
DSDIHFHU RXYIP RV DV SHWRDV Gl HHP
SHQGXW XP D P HDQFID QR SHWRER  $\WP
IRLFUDGR R FRQFHIVR GH LlP DJHP GD P DUFD 2
VDERUGR 0 DUNHVQJ H GDV YHQGDV QD FR] LOKD
XP SIRMMR TXH YIVD WDOWP MU FRQKHFLIP HQVR
WFQFR GH P RGR D HP SRGHWDU JHWDU D
DXVRQRP ID H P RWWDU DRV DOXXQRV FRP
SRWAQFIDO HP SWHHQGHGRU TXH D SDUAU GH
P «VRGRV WH « FDSD| GH GDU YIMELQGDGH DRV
QHJUFIRV Q¥R Wi GR WP R DIP HQWFIR P DV
VP E«<P  GH RXWDV £UHDV LHDFLRQDGDV VIDQVR D
SURGXVRV T XDQVR D SUIHWBE¥R GH VHUMERV



VXFX®IQVR  FDSD
R TX¥R DAWDWYR « HAWH S
DGHWH SHUD] XP HILHWR S
QHIUFIRV TXH EXWDP QR
~QFLIDVGH P HUFDGR




B ™hAe

( WD REWD TXHFKHIDHP VXDVP ¥RVWP XP
VDERU P XVR HVSHFIDO H DR GHJXWBU FDGD
SEJIOD D SDU GD LQWRGXE@¥R KIMMUFD ¢V
WHFHMDV TXH WHW¥R FRP SDUMKDGDV  YRF-
FRP SIHHQGHE D [P SRUWQFID GR WDED®R
FRRUWSHQDGR SH® SWRIHARWD 9YIDP  / DFHUGD
GRFHQOW GD £WHD GH 0 DINFMQJ GR ,)5-
OWMIXVR )HGHWDO GR 5IR GH -DQHLR XP D
SWRIDMMRQDOFRP SWRP HWGD H DSDIf RQDGD SRU
\HX 1D] HUSHGDJ pJ LFR

1 ¥R WIQKR FRP R IDDMUGD REWD VHP  IHWDODUD
LHBNYaQFLD GR SIRMVR GH H MQWR 2 VDERUGR
0 DINHQJ H GDV YHQGDV QD FR] LOKDE T XH WiYH
IOFIRQR,)5- ?&DP SXVY%HIRLG 5R[ R HP
' XUDQW R DQR GH FRP R ' LWHRW GH
(OMQR GR WHHUGR FDP SXV WyH D
RSRUXQIGDGH GH DFRP SDQKDU GH SHUR R
S@OHP HOVR H D H HFX@¥R GR FXUR SLIRSRWR
SHD SWRIMAVRWD 9 LYIDP  / DFHUGED



TXH D&P GD P REL@ DE¥R GD FRP XQIGDGH
QMDD GD LOWUXICY¥R JHWRUIHV GRFHQOWAV
\WFQLFR DGP IQMADVIYRY — IXQFIRQEURV  H
HWX GDOWAV GHVHQYRQOYHX P SRWIDQW
DUEX@E¥R H EXWD SRU SDWFHUD FRP
LQGYAMMDVH FRP «UFLRVGD DL DGD) &XP LOHQWH
SDID D DTXIME&¥R GH P DWIUDY XWQVARV H
SWRGXVRV QHFHWEURV ¢ H HFXE¥R GDV DX@V

H RX HQFRQWRV

2 SIRMMVR |RL HWHMQGLGR SDWD D FRP XQIGDGH
H VMDD DWAQGHQGR HWXGDQWAV P XV YH] HV
HP VWXDES¥R GH YX@HWDELAGDGH VRFIDO GDV
GLYHUDV FRP XQIGDGHV GH YHIRWG 5R[R H GH
P XQIESIRV Y] LOKRV

&DGD DX® HWD XP D RILFIQD WHFKHDGD GH
DB UD H VDMMDE¥R SRWYHOGH VHU SHUFHELGD
QR W(RWR GRV DXQRV H DXQDV GR FXUR
FRQILLP DGR SRU WXV GHSRIP HQVRV \HP SWH
IDYREYHLY ¢ SIRSRWD GR FXUR $ SDUWAU GD
H SHU-QFID FRP D FX@QEUD FRP ELQDYD \H
WRUD H SEWFD GH 0 DINHMQJ H WFQLEDV GH
YHQGD HHP SUHHQGHGRUMP R IDYRUHFHQGR D



FRQWUXEXR GR FRQKHFLP HQVR

3 URI DMMRQDODWAQVD ¢V TXHW HV DP ELHQVIDLY H
VRFIDIV « [P SRUDOW GHWIDFDU TXH R FXUR
SIRSRWR SHD SWRIHARWD 9 YIDP / DFHWED ®GIYD
HP  FROUGHDE¥R D P SRUWQFID GR
DSWRYHVP HOVR GH SDUMV GRV DOP HOVRV TXH
QRWP D® HOW \WR GHWDUBGRV FRP R VDRV
FDWDV WP HOWAV DWP FRP R VHP SWH TXH
SRWYHO« SURU] DGR D XW@} DE¥R GH SIRGXVRV

DOWWDWYRY TXH P IQIP JDP R FXWR GDV
UHFHLVIDV HDE RWDGDV



3DWD RV SDUAFLSDOWAV GR FXUR « SRWYHO
TXH2 VDERUGR 0 DINHVIQJ H GDV YHQGDV QD
FR] LOKDE QKD GHL[ DGR GH VHUDSHQDV XP
FXUR RQGH \H DSUHHQGH FRQFHVRV SDUWD \H
FROWWXIWUHP XP D FKDQFH GH DT XIM@¥R GH
GHVHQYROIP HQVR GH  KDELOGDGHV TXH
SRGHP \H FROWWXLUHP DEHUMXWD GH SRWDV
SDWD D IOVHE¥R QR P HUFDGR GH WDED®R

5RV.0 DUQD 5 H| HQGH



Ofh oy, S

( Wil @R HERRN |RL HDERWGR D SDUWAL GRV
UHVXODGRY REMIGRV QR SIRMMVR 2 \DERU GR
P DUINHVQJ H GDV YHQGDV QD FR] LOKDE T XH WP
SRU PRM R GHWHQYROIPP HOR GH FXURV
J UIDWIVRV GH FDSDFLVDS¥R FRP GXWDE¥RGH KV
IOFOXLOGR WRUD H SEMED D VHURIHHFLGR SH®R
QWIXVR ) HGHUDOGR 5IR GH -DQHILR FDP SXV
GH ( QJ HQKHILR 3 DX® GH ) LROMQ ¢ FRP XQLGDGH
@RFDO H GDV DGNDF-QFIDV XP D YH D FDGD
VHP HVAH

2 SIRMMR Y SRU P HR GH DERWDIHQV
FROFHAWXDLY H SEWMFDV V\VREWH R FROQW[ VR GR
P DUINFMQJ H GDV WFQIFDV GH YHQGDV QD
SHOSHFWD GD 7HDSID GH 9HQGDV RX
+ XP DQU D&¥R GDV 9HQGDV D DSQFDELIMGDGH
SWEMFD SRUP HR GD DWRFIDE&¥R DR SUIHSDWR GH
SWDVRV FXIREURY GXWDQW DV DX@V 6H¥R
HXFIGDGRY  DWXQWRVY DFHFD GR  GDV
| HUDP HQVIV HMADW I LFDV GH P DUINHWQJ



GH HQGRP DINHMIQJ GH P HFDGR WHW QR
oP EIMR GD HP SUIMD GRV FRQFRUHOWAV H GRV
FQHQWAV D IlP GH HVAKXVXWDU SLIRSRWIV TXH \H
DGHTXHP  HIHWYDP HOW D \DWMDHU DV
QHFHWGDGHV GR QHIpPFIR H GR FRQVXP LGRU
7DP E«P HWIP X@UR HP SRGHWDP HQVR SHWRDO
DR QHJFIR SWSUR D FROQWUKEXR GR SIRFHWR
FUDAVR GH SWRGXVRV H \WHWERV R
GHVHQYROTP HQWR GR SWIRFHWR GH
DU XP HOVDE¥R SDWD D QHIRFIDE¥R REWMQGR R
HOWIQGLIP HQVR FRP SGMR GD  VWXDE¥R
DP ELHQWO  LQFOMMYH  WDEDBDQGR R
SMOHDP HQVR  DQWAFISDGR ¢V SRWYHWV
DGYHUAGDGHY SDWD \DEHU FRP R WDV @V
6P XODQHDP HOW ¢V DERWSDIHQV \MUUFR
FRQFHIWXDLY VREH R P DUNHWQJ H DV \WFQLFDV GH
YHQGDV SDWD R Yl«V HP SIHHQGHGRU R GIVFHOW
GHM XV GH FRQKHFLP HQVR FXAQQEUR SRUP HR
GH SUMFDV GH WHFHMDV FDWHLDV  TXH
GHP ROMDP R TX¥R « SRWYHO UHDSRYHVIDU
UHXW@ DU XVDU D FUDMMGDGH H YHQFHU DV
DGYHWMGDGHY SRU PHR GH DO HV
HP SWHHQGHGRWV GH EDI[ R FXWR



1 W VHOMGR ¥R DSUIHVWHQVGRY SUDVRV FRP
SRWYHY WHGX® HV GH FXWRV |IRWP DV GH
SWHSDWR GH DGDSV© HV P HVRGR®J LDV GH FUDU
YODRWHV DIWHIDGRV SDWD I[IQV FRP HWFIDLV H
IRUP DV GH GLYXQ De¥R H HWXGR GH P HUFDGR

2 SYEQFR DOR « DWQGIGR J IDWLVDP HQWA HP
WIP RV GH PDWFX® \WE  FUWURV
HWIDE HOIFIGRV SH® ,)5- &(3) LGDGH P QP D
GH DQRV HP MWXDS¥R GH YX@HWDELQGDGH
WRFIDO SHWRDV TXH \WRIHP  YIRGQFID
GRP «\WIFD SWHFRQFHIVR \RFIDO P ¥HV GH
DXVMAMDV HRX FRP FRP RWEIGDGHV TXH DV
IP SRMELOVDP GH SWRFXWDU WDED®BR HP
DP ELHQW H VIALOR DR GRP LELQDU
GHVHP SUHIDGRVHW 8P H HP S®& GIMR WR RV
SIDVRV TXH VH YDOP GR DSWRYHMIP HOWR
IOVAI WO GRV DAP HOVRV XWaI DQGR VD®RV H
FDWDV HYWDQGR DWP R GHWSHGFIR
DXP HODQGR R YD®RU QXWIFIRQDO HGX] LOQGR
FXWRV FRP D DTXIM@¥R GH P DLV LQVXP RV H
JHWDQGR YD®RU DIJWHIDGR ¢V QRYDV GHP DQGDV
GH P HFDGR TXH VXJHWHP  VX\WHQVDELQGDGH H

FROWL-QFLD DP ELHQVIDO



3DW I1QV GH FHW LIFD2¥R R DAXQR QHFHWWD VidU
QRP QP R GH SUHVHQED QDV DXMV

1 R SHURGR WH HUHQWA DR DQR GH R
FXUR IRL RIHHFIGR JWDWIVDP HOW QD
P RGDAGDGH SUHVHQFIDO QR FDP SXV GH
YHORWG 5R[ R DWMQGHQGR P XWWRV P RUIDGRUHV
GH FRP XQIGDGHV QR SHURGR GH R
FXUR IRLRIHWDGR VIDP E«P J UDWLVDP HOWA QD
P RGDAGDGH ($' GH IRWP D VOQFLRQD SRU
PHR GR DP EIHOW YIUXDO DWAQGHQGR R
SYEQFR D Q YHOQDFIRQDOS$ SDUAUGHWD GDVID
R FXUR YRORX DR P RGH SUHVHOFLDOH DWAQGH
FRPR VWP SIH GH IRWP D JUIDWXIVD DXQRV
RUXQGRV GRV &5%$6 H TXH SWRFXWDP R
SIRMMR SRU LQIFIDWYD SWSUD 7RGRV RV
DOXXQRV\¥R FHUMLFDGRVSH®R ,) 5- &( 3)
' HWDFD VH TXH QR SHURGR GD SDQGHP LD
D SWSRWD IRL RIHUDU
FROKHFIP HO\R  WFQFR GH P RCGR
GHWRP S@FDGR H DFHWYHOD TXHP IRWH
LQGHSHQGHQW GH VXD HVFRUGDGH



7DP E«P  SHWP MU DRV DWMIGRV TXH
SXGHWHP HP SWHHQGHUGIDQW GH XP  FHQEUR
WR GUFIO H IQFHWR HFRQRP LEDP HQWM
SROAFDP HOWA H HP  VIALP RV GH \DVGH SYEQFD
TXDQVR R TXH IRLYLYHQFLDGR SRUVRGRV

/ IGDUFRP R DXVR XWWHOQVR H RX D J HUID&¥R GD
LHQGD IDP LADUQXP SHURGR GH GRFNGRZ Q GH
GHWP SIHWJR GH P HGR H GH LQWHIXWDQEDV
GLYHUDV VH FRQWIFWIDYD XP GHWDILIR P DV DR
PHP RWP SRXP DX QRIIP GR WQHOSDWD
P XWVDV SHWRDV TXH IRDDP  FROWP S@GDV SRU
HWH SURMVR



2 REMMNR GHWH SIRMVR YD LOWKIUVREWH R
P DINHMQJ H VXDV SRWELIGDGHV D@P GH
FROWAXLU FRP XQLEDE¥R DGHT XDGD D YHQGDV D
IlP GH FRQMEXWFRP R GHWHQYROP HOWR GR
FRP «FIR RFDOH DGNDF-QFLDV D JHWDE¥R GH
LHQGD R HWWP X® DR HP SUHHQGHGRUWP R
TXHWHV GH P EMR VRFIDOH RW DQL DFLRQDO
&RP RVDP E«<P SHUWP MUDRV EHQHILEIDGRV SHR
WHODP HQV/R R DSHUHIERDP HQVR H GRP QR
WFQIFR DFHUFD GR P DINHVIQJ H GDV YHQGDV GH
SWIRGXVRV H VHUIERV DR&P GD FROWHT XHQW
LOVAUYHQE¥R QR FDP SR FRP HUFLDOH VRFLDOSRU
P HR GR HP SUIHHQGHGRUMP R ( P SRGHWDU R
GLVFHOW DR SRWIQFLDOLQGLYLGXDOH FRBMER QD
FROMKXE¥R GH XP OQHIpFIR VWDED®DQGR
VHP SWH VXD FDSDFIGDGH FUDMKYD 0 RWADU DR
DOXQR TXH H M XP  FDP LOKR SDUWD D JHWDE¥R
GD WHQGD LQGIYIGXDOH IDP LADUP HWP R GLDQW
GDV DGYHUAGDGHV

2 SIRMMVR M DWAQGHX DOXXQRV GHVGH GH VXD
FUDG¥R HP TXH UIHFHEHWDP R FHUALEDGR
GH FROFOX\\¥R GR FXUR 2 \DERUGR P DUNHWQJ

H GDV YHQGDV QD FR] LQKDE



2 SIRMVR VRE D FRRUSHODE¥R GD SWRIHWRWD
' UQVIDP « XP D SDUFHUD HQAHR ,)5-  &( 3)
H DV HPSUMV FRODERWGRUDV FRP R
6XSHWP HUFDGR %P 1O
$ &RRUSHQDGRWD 9 YIDP / DFHUWBD GH 6RX] D «
JWDGXDGD HP  &RP XQIFDE¥R BRFIDO FRP
+ DELME¥R HP 3XEQFIGDGH H 3URSDJDQGD
QFHQFIDGD HP  $UMV 9LXDY P HWH HP
( GXFDE¥R $GP LOMAMDE¥R H &RP XQIFDE¥R H
GRXVRWD HP  &RP XQLFDE¥R 6RFLDO $ \WD® HQWM
ID] SDUM GR FRUSR GRFHQWA HIHIAR GR ,) 5-
&( 3)

3 DUD D UHDQ] DE¥R GHWH HERRN @R FRQVDP RV
FRP D SDUWFISDE¥R H FRDERWE¥R GH DA XP DV
SHWRDV GR TXDO JRWBUDP RV GH H SUMWDU
QRWRV SWRIXQGRV DIWGHFIP HQWRV ~ HP
SUP HILR OXJ DUTXHWHP RV DJ WDGHFHUDRY DOXQRV
GR ,)5- &(3) %HODWGR $®QWR 5RP XDBR
UHVSRQVE YHOSH®D FDSD H SHDV LOOVADS HV TXH
HP EH®] DP HWHH HP S@U



* DEUHO 0 RUHLD %DWERWD H ,QIUG GH 6RX] D
)ROWHFD SHD FRODERWE¥R QD H HFXE¥R

VP E«<P GHVHNDP RV DJ UDGHFHUDRV SWRIHWRUHV
TXH FROERWWDP SDWD TXH MR DFRQWAFHWH

GRXVRWQGD 5 RVL0 DUQD 5 H HQGH SHD FDUQKR
DR SUH DFIDUHWD REWD ' U / LQGLOHL5 RFKD 610YD
FRP D WHYLW¥R VI \WDODJ WDGHFLP HQVR HVSHFLDO
DR SIRIHAWRU' U $ GUDQR 2 @QYHLLD 6DQVRV SH®R
DSRIR H RUHQVDE¥R QD HDERWE¥R GR ( ERRN

"D /XQGRL 7REIDV /HH SHD HDERWEXR

RUDQID¥R H HGI®¥R GR (ERRN H

SUQFISD® HQW D' WD 9 YIDP SRUQRV SHWP MU
HVIALQL DLP RV D KIMMUD GHWH SURMVR DDY«V
GHWM @QYLR


mailto:lindinei.silva@ifrj.edu.br

| " ZAEn...

4 ze h™Y (Baze e-adf ~The
YagV-™ae a h a¥edAa




9LYHQFIDP RV QD FRQWP SRWQHGDGH XP
FHOEUR GH P XGDQEDV FROWDQWAY QR TXH
VDQIH ¢ HFRQRP ID ¢ SROAFD DRV DVSHFVRV
WRFIDV H FXOXWY R TXH DFDUHD HP
FROWDOWN DGDSWD© HV QR P HUFFDGR GH
SWIRGXE¥R H FROWXP R GH EHQV VIDQJ YH H
IQVDQ) YHV 6REUHWGR DV P XGDQEDV \H
P RWADLDP GEWIFDV  H  VRD® HOW
GHWRQKHFIGDV QR SHURGR GH SDQGHP LD
DFDUHVDQGR HP  FRQWHT X-~QFLDV
FDVDWMLILFDV SDWD P XIVRV ' IDOW GMAR R
PDINHMQJ SWRS-H DO HV TXH YMDP  XP
HTXLOEUR RQGH H DMMP P XIVRV | RUDHFHGRUHV
D QHFHWGDGH GR HWP X®&® ¢ GHP DQGD H D
IL.GH@ DS¥R GRV FQHOWA 9D®I ULMAWDABU TXH R
P DINHMQJ « FRQFHMXDGR SRU 2 @QYHLD /P D
FRP R R FROMQVR GH DWYLGDGHV TXH

RE MMIYDP D DQE@H  SOOHDP HOWR
P SGP HQVIDEXR H FRQWR® GH SURJ LDP DV SDWD
REWAU H VHUlU D GHP DQGD SRU SIRGXVRV H
VHIMERV DWAQGHQGR GHVHWY H QHFHVMGDGHV
GRVFRQVXP IGRUHVFRP \VDWMDE¥R TXDQGDGH H
OXFUDVMIMGDGH E ( [ SIFDQGR D VWX P RGR . RVBIU
Gl TXH W W WDV GH XP [SWRFHWR

DGP LQMADVVR H VRFLDOSH®R T XDAQGLY GXRVH



JWXSRV REWP R TXH QHFHWMDP H GHVWHNDP
SRU PHR GD FUDE¥R RHW H WRFD GH
SWIRGXWRV H YD®&RU FRP RV RXWRVE -£ &REWD

FRP SGP HOW TXH [ DV GR TXH XP D
IRUP D GHWWHWMUR P HIFDGR H DGDSVIDUS LRGXVRV
RX VHUMCRV ? « XP FRP SWRP MR FRP D EXWD
GD P H&KRUD GD TXDAGDGH GH YIGD GDV
SHWRDV E

2 P DINFMIQJ SRWXL GLYHWDV SRWELAGDGHV H
GHQWH DV H®V D GH FUDUHWADWJ LDV HILED] HV GH
YIDELQ} DUR SURFHMWR GH YHQGDV WR EXWFDGD
SH®RVHP SUHHQGHGRUHVHP JHWDO

$V YHQGDV HW¥R SUHHQWAV HP  VRGRV RV
QHJUFIRV WHQGR XP GRV SRQWRV P DV
P SRWDQWAV H VWDED®&DGRV QDV HP SUIHVDV $R
FROWEUR GR TXH DA XQVSHOVDP  YHQGHUQY¥R «
DOR DBNVSROWQHRE MP SOV H TXH TXDa XHU
SHWRD SRWD ID[HU P XIVR SHR FROWEUR «
QHFHWEUR DSWHQGHU LQVP HWDV WFQLFDV GH
YHQGDV TXH Y¥R GHVGH D DERWGDIHP ¢
DJ LI DS¥R GH YDRUDR SWIRGXVR VHUYIER DW D
FROWUXE¥R GH DU XP HQVRV GH YHQGD GLDOWA GH
REM© HV



6REUHWGR HP VP SRV GH WDQVIRWP DO HV H
GHVDI LRV QR MA#P D RU DQL] DFLRQDOE IDM®ILR H
D FUMH ILODQFHLLD GR SDV YHQGHUWH ID] XP D
IDUWME GLDQWA GD LOILQIGDGH GH RS© HV FUDWYDV
GD HVIHWD HWADWJI LED 9 LYHQFLD VH XP  FROW[ VR
GH FRQFRUQFLD DFIUDGD SUQFLSD® HQWA DV
WDQVQDFLRQDLY RUXQGDV GR DXP HQVR GR SRGHU
GH QHJ RFID&¥R HOWH | RUDHFHGRUHV H FQHQWAV
GD FRP S®G[D WFQR®RIID TXH HQYROH
FRP XQLFDE¥R HIQIRWP DE¥R HDIQGD R DOR Q YHO
GH H[ LJ=QFLD GR FRQVXP LGRU $ LQGD H \MMP RV
UUY¥RV  WHIXOGRHY  TXH  LOWUHHP
GUWHDP HQWM QD YIGD RWDQY DFIRQDO GDV
HP SUMVDV REWIDQGR DV D \H DGHTXDUHP ¢V
QRWP DVH IHYHUGH IRWP D FRQWIDQWA VXDV DO HV
0 DUAQV 6FKYDUYHU H 5ILEHLR QRV
P RMDP TXHXP DHP SUHVD« IRWP DGD SRUXP
JWSR GH SHWRDV RV YHQGHGRUHV H HWHV
SIHFMDOP  VHU JHWHQFIDGRV GH P RGR D
DBEDQEDIHP XP QYHOGH T XD LFDE¥R HBIYDGR
FDSD] GH IDJHU DFROWIFHU SRI SROAFDV
SIRFHAWRV H VHUMIERV Q¥R H DAMP WH Q¥R
KRXYHU D@ X«P TXH RV FRRTXH HP FXUR (
TXDQGR DERWGDP RV R SHURGR GD SDQGHP LD
DAR VH VRUOD DIQGD P DLV GHVDILDGRU



$VWFQLFDV GH YHQGDV H DWHP  SDIUD DX[ LaDU
R SWRIMMRQDOGDUDXVRQRP LD SDIWD QGDUFRP DV
DGYHWMGDGHY GR P XQGR P HFDGRQJIFR H
ID] HUFRP TXH H® FRP SUIHHQGD TXH « SUIHFMR
DMWIDUWH ¢V QRYDV GHP DQGDV 6lOD
SROQWD TXH Xx SWHFMR WU XP SWRIXQGR
FROKHFHGRU GH WFQLFD GH YHQGDV H LQYHWAL
SHVDGR QR LHDFIRQDP HOVR FRP R FQHQWM SRLV
WDWW GR FDVOP HOMR GD W¥R FRP D
HP RS¥R SDWD Q¥R GHL DUR EDUFR DI XQGDUE
* IHFFR DILP D TXH YHQGDV « R VHVRRU
P DIV DJUIHWAYR GH XP D HP SUMD H WH SRWR ¢
UHVS RQVDE LAGDGH GH DQ X«P VHP
FRP SHWQFLD SDID VLODWIEXI©¥R FR®RFD WH HP
UMFFR D RUDQUD¥R R QHIpWFIR H WXV
VXERWLIQDGRY 2 P HW R DXVRU Gl TXHR
MHSDWIDP HOMR GH YHQGDV « R F«WHEWR H R
DU XLYR GH WAGR TXH W SDWD QR VWHVRU GH
YHQGDV H TXH WH LHDFIRQD FRP R P HUFDGR RV
FROQVXP LlGRUHV FQHOWAV H RV YHQGHGRWHVE
(P VXP D GLDQWA GH VIDP DQKD
WHVSROVDEIOGDGH FDEH DR GHWQWRU  GR
FROKHFIP HQVR WFQLFR D [P SMQVIX&¥R GH XP



FXUR TXH IOWXD D@P GRV SWRIDMMRQDLY GH
YHQGDV VP E«P RV BLJ RV QR DWXQVR SHWRDV
FRP XQV TXH QHFHWMDP GH FRQKHFLP HOWR
WFQIFR SDID VREWHYLYHHHP QXP P XQGR HP

FROWDOWA P XGDQEDV H GHWH P RGR TXH RV
FRQGX]D ¢ DQE@H FUWFD GD MWXDE¥R GH
P HFDGR SDWD D FROWWX@¥R GH HWDWJ LDV
DSQFEYHY SDWD D REWAQE¥R GH -[ MR
6P XQDQHDP HOW D VRGD HWD DERUGDJHP
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' HVGH D FRQFHS@¥R GR SLIRMMVR QR DQR GH
YIYHOFIDP RV P XMRV GHWDIIRV SDWD D
FROFUMV] DE¥R GDV DO HV ,QIFID® HQW OR
FDP SXV GH %HORW 5R[R Q¥R WWQKDP RV XP D
HWAXWUD | MFD SDUWD HD@ DE¥R GR FXUR XP D
FR] LOKD H SHUP HQVDO QHP HBMRGRP «\MFRV
YDM@®&DP HV RX LQVXP RV SDID R SWHSDIR GDV
WIHFHMDV ,QIFIDP RV D EXVFD SRUSDUFHLLRV LQGR
GH SRUD HP SRU® GHVGH R FRP «UFIR GRFDOD
VHVRUIHV GH P DINHMQJ GH JWDQGHV HP SUHM\VDV
SRUP HR GH DJHQGDP HQVR GH WHXQI¥R ' DV
JWDQGHVHP SUHVDV D Y/QLFD T XH QRVWHFHEHX IRL
D ,QGYAMID * IDQILQR TXH FRP HUFLDA D J ¥RV H
LBRV H SRWXLD P DW] QR P XQIF SIR GH 1 RYD
JJXDEX $ HP SUAVD M DSRID FDX\VDV \VRFIDLY H \H
VHOMX P RUYDGD HP DMGDU D FROWWXLU XP
SIRMMR GR JHIR FRP R HID R FD\R GHWW QD
RFDM¥R $ * IDQILOR HOWR QRV GRDUD VRGD D
VXD @XKD GH DIP HQWRV QD TXDQWGDGH
VRIEWDGD SDWD D WHD@ DE¥R GR FXUR TXH
DFRQWAFHUD VHP HVAD® HOW H VIDP E«P  XP
IRJI¥R $10GD Q¥R SRWX DP RV HVSDER SDID DV
DX@V QHP YHED QHP RV GHP DIV LQVXP RV
FRP R RYRV FDUWQHV KRUWAIKVIY YDM®DP HV HWF
3DUAP RVSDWD FRP HUFLDOW GRFDLY GH



%HORWG 5R[ R LOWDDGRY QDV SWR[ IP IGDGHV GR
FDP SXV H REWVHP RV R DSRIR GR $YI£UR
$P DQGD QRV IRUWHFHQGR SHMVR GH IWDQIR H
RYRV VWP DQD® HQW GH XP GIMMEXIGRU GH
FHWDV EEMFDV H SRWHWURWPP HOW XP P LOQL
VXSHWP HFDGR FRP RV IMAQV TXH |DODYDP

)IHP RVXP FKE GH SIRMMVR HQWH RV \VHWIGRUHV
GR FDP SXV SDWD DUHFDGDV XVMQVIRV
GRP «WWFRV XVDGRV SDWD R SIRMMR H DWP

JDQKDP RV VDEHWHY  FRSRV  SDQHDV
@ X1GULFDGRU EDFLDV VIDEX®ILRV | DFDVH RXWRV
3RWHURLP HQWM DOXXQRV GR FXUR WFQIFR GR
FDP SXVVDP E«P \VHP RELQ DIDP SDW DJ WHI DU
IVQV DR SURMMVR H DUHFDGDIDP \RE IRWP D GH
GRDE¥R GH XVDGRV P DIV VD&HWHV FRSRV H
RXVRV XWHQVARV FRP R SHQHULD FRQFKDV
HVSEW @V | XQLOHVSUHP HGRUGH DBR H RXWRV

3DUAQGR SDWD D WWQVDMYD GR HVSDER SDUD DV
DX@V WQVDP RVXP EDVDBY¥R GD SRGFIDP LU
HP 1UHOW DR FDP SXV P DV D LQIRWP DE¥R QRV
GDGD @P IMDYD R SHULOGR DOXQR Q¥R SRGHQGR
HWH VHU RUXQGR GDV FRP XQIGDGHV GHYIGR DR
WEIIFR GH GWRIDV H SRWYHO LQILOMDE¥R GH
DOXQR QR SIRMVR P DQGR GRV VDI LEDQVIAV



(QW¥R DIWGHFHP RV H GHWDWDP RV HWD
SRWELIGDGH SRV D SIRSRWD HWD H DVDP HQW
GH DWQGHURV P HQRV IDYRWHFIGRV HP  IWWDE¥R
GH YX@HWDEWIGDGH WRFIDO RX WHW RV
P RWGRWHVGDVFRP XQIGDGHV QD RFDV¥R

$R FRQYHUDWP RV FRP D SWRSUHVEUD GH XP

UHWXUDQWA HD QRV RIHIHFHX R MUDER GR VHX
UHWXWDQWA DIQGD VHP  DFDEDP HQVR WWA®D GH
DP IDQVR P DV KDVID XP EDQKHLR FRP SID
P HVDV H FDGHILDV H QRV GRDUD  SUDVRV FRP

SHTXHQRV  TXHEWGIOKRVY QDV  ERWGDV
3 ROVDP HQW DFHIVDP RV P XWVR DJ WDGHFLGRY 2

FXUR HWDUD SWIRQVR SDWD DFRQWAFHU $ SDUAU
GHWHP RP HQVR FRP HEDP RVXP D IRWED VIDLHID
SDW R SWHSDWR GR HVSDER 3RUP HIR GD GRDEXR
GH XP D DOXQD FRQWIXIP RV XP D P HADJ HP

GH WAFLGR GH FHiP  ELDQFR TXH IRLHP HQGDGD
HP P £TXIQD GH FRWXWD SRUXP D WFQIFD GH
VHWERV JHWDLY GH P RGR D VH WDQVIRWP DU HP

FRUAQD TXH FREUUD RV IXQGRV GR VMUDCR
VP SDQGR D P DIRUSDUWM VHP DFDEDP HQVWR R
VHVRUGD SID H GR EDQKHLR 2 LI DQL] DP RVVRGDV
DV PHWDV H XP SWRIHARU MQURX GLYHUDV
J DUDI DV SHT XHQDV GH FHUHND UHVLRX RV



WWX@VH IOWHUX R W@® FRP D ®RJR GR SLRMVR
WP E<P  FUDGD SRU RXWD  WFQIED
DGP LQMADVIYD ( WD JDUDID FRP STV H GHFRURX
FDGD P HVD RQGH ILFDUDP RV IXWUWRV DOXQRV H
FROAMOKD DEDIR GD ®JR D GHWUE¥R D
VHI XIQW IWDWH [R,) 5- &%( / « SDUDVIRGRVE

&RP HEDP RVRFXURFRP  DOXQRV IQVFUVRV
GHOWH H®BNV KRP HQV H P XBHWHV XP XFHWR
(WEYDP RV IHT HV H P RAYDGRV 0 XDV DOXQDV
SRU WHP FRP TXHP GHLDU WHXV IL&KRV
WD| IDP EHE-V GH FR® RX FUDQEDV SDWD DV
DX@V FRP R DFRQWFH DW KRWI 7 QKDP RV
DOXQRV TXH VH P RAYDYDP D ID] HUR FXUR SH®R
DP RU ¢ FXQQEUD RXWRV SRU'XH M VQKDP
DOXP D DWMGDGH HP H HWFIP HQ\R FRP R R
DUMVDQDVR  SIRGX@¥R FDWHUD GH GRFHV
TXHOMQKDV HW 2 XWRV HWDYDP DQ SDWD
DGTXWU FROKHFIP HQVR VREWH R DWXQWR RX
P HWP R SDUD WQVBU EXVFDU DOMUQDVIYDY GLDOWH
GR GHVHP SWHJR 1D YHUWSDGH HWH SHULOQ¥R
P XGRX FRP R GHFRUHUGRVDQRVH D P XGDQED
GH FDP SXV GR P XQIFSIR GH %HIRW 5R[R ?
&%/ SDWD ( QJHQKHLR 3DX® GH ) RQUQ ?
&( 3)



6 DV HVRV HWEZYDP RV SRUSHUFHE HUR Q YHOGH
FRQWEXIE¥R VRFIDO P DV QR HODQWR RXWD
SWHRFXSDE¥R WU IX 1R FD®RU DFWUDGR GD
WHI¥R HP VRWR GH | & XP D DX® QR
WAUDER GHEDI R GH XP D MWD GH DP LDQVR H
VHP  DUFRQGLFIRQDGR HWBYD VH VRUQDQGR DA R
IOYIEYHO GH \VH P DOWAU TXDWH LQVXSRWEZYHO
DSHVDUGRV GRLY YHQWDGRUHV TXH FRQWHI XIP RV
HP SUIHWIDGRV SDWD DV DX@V H TXH TXDWH Q¥R
ID]IDP  GUHWHQED GIDOWI GD WHOWDE¥R GH
DEDIDP HQVR FRP R VH HWIV«\WHP RV HP XP D
VDXQD 4 XDQGR SHQWEYDP RV QDV FUDQEDVH QRV
EHE-V D XU -~QFLD VH DFHOWDYD

) LOD@ DP RVD | HGI@¥R GR FXUR QR HVSDER H
P XMR DIWGHFIGRY SHD RSRUXQIGDGH
LHALDP RV QRWDV FRMVDV H QRV GHMRFDP RV SDUD
R KD® GH HQWDGD GR FDP SXV RX £WHD GH
FRQYLY-QFLD GRV DOXQRV 3 RUWH WDVIDUGH XP D
£UHD DEHUD Q¥R SWHFLVDUDP RV GH @FHQED RX
DODE SDWD XWI D¥R GH JEV GH FR] LQKD 2
SIRMMR DFRQWAFID VRGDV DV \VHIXQGDV [HLLDV
TXDQGR P RQVEYDP RV QRWR FHQEUR GH FXUR
DUDWDQGR IRJ¥R ERWMR MQWQGR P HVDV H
FDGHLLDV 1 ¥R KRXYHXP VHP HWAH VHT XHUT XH



R SWRMMR Q¥R  WQKD  DFROWFILGR
GL\SRQIEL® DOGR VWP SIH R QP HIR GH
YDIDV SRU VP HVWH FRP Il GH H\VSHWD $
SWIRFXWD DXP HQDYD H FRP HEDP RV D \WHU
IGHQWIFDGRY QD WHMVRUD FRP R D@P GR
FDP SXV YROBGR SDWD D 0 RGD FXUR WFQFR
TXH HWD RIHHFIGR R FDP SXV GD JDWWRQRP 1D
1R | WP HWH GH D FRRUWGHQDGRWD GR
SURMMR QHFHVMVRX VDIUGH DVXDE¥R SRUP HIR GH
QEHQED \DY/GH SDWD JHWIDE¥R H SRWHURWP HOWA
QFHQED P DWAWQIGDGH 7DP E«<P  IRP RV
FROWP S@GRV FRP XP D ERGD QR YD®RU GH
5 SWIRYHQIHOWI GR ,)5- H OQHWM
SHURGR RV SDUHV FR®Y DV GH WDED®R WFQLERV
H GRFHOWA FRQGX]LWDP R SWRMMR VRE VXD
RUHQVDEXR ¢ GIMMQFLD ' XUDQWA D SDQGHP D D
WP R&¥R D SHGIGR GD FRRUSHQDGRWD
DFROWIFHX SDID R FDP SXV GH ( QJHOQKHLR
3DX@® GH) LRQWD

$ LGHLD HWD BGIYDUR SIRMVR MQVR H DS UHVHQVIDU
DR QRYR GIHRU JHDO D SIRSRWD SDWD D
WHD@ DE¥R 2 IRJ¥R ILFDUD SDWD R FDP SXV GH
Y%HORWS 5R[R SR QHFH\WMDYDP SDWD R X\R
GDV DX@V GH VIQJ P HQVR GH MFLGR QR FXUR GH
3URGX@¥R GHO RGD 2 VXWQVIRVIRWDP



GHVBRFDGRVSDWDR &( 3) SRWHURWP HOQW FRP D
DXVRRU] DE¥R GD FRRUSHQDE¥R GH H WAIQWR H GR
GUWHRU JHDO GR &%/ $ SDUFHUD FRP D
,QGYAMD * IDQILOR VH P DOWAYH SRUGRLY DORV H
W HQFHURX DWP FRPR DV GHP DIV GR
FRP «UFIR ®RFDO

$ HP R&¥R DFROWAFHX H D SDQGHP LD FKHJRX
2 SWIRMVR Q¥R SRGID SDWDU &RP HEDP RV
DSUHVHOVDQGR R QXP D 6HP DQD $ FDG-P LFD GR
&(3) HP P R@H YWXDO SR H® M KDYID
SDUAFISDGR GH DA XQV HYHQVRV VHP HEDQWAV
SRWKP SUHVHQFIDLY D H HP S® GH &RQJUHWR
HP 6¥R -R¥R ' HOS5HLHP 0 LODV * HWDV H GD
6HP DQD $ FDG-P LFD QR FDP SXVGH 3 DUDFDP EL
$ HQUDMID GHX FHUR H IRL R SROWDS« LQIFIDO
TXH SWHFMMEYDP RV SDUWD 1D] HU DFRQWAFHU GH
IRWPP D LHP RVD ) RUDP DOXXQRV DWQGLGRV D
Q YHO QDFLRQDO VWQKDP RV DOXQRV GR 5IR GH
-DQHILR GH 0 LQDV * HWDLV 6¥R 3DX® %DKID H
DW GR$ P D] RQDV

7WDED®DP RV QHWH IRWPP DVR DW \VHU GDGD D
FKDP DGD SDWD R IHVRUOR SUHVHQFLDO HP
&ROWGR M P DV H SHUHQWMV LQIFIDP RV
QRYDP HOWA D EXVFD SRUSDUFHILRV



&RP HEDP RV SHR FRP «FIR ®RFDOGR SWISUR
P XQLF SIR TXDQGR REWYHP RV D GRDE&¥R GH XP
IRI¥YR XP ERWMR FRP JEV H VRGRV RV
XWQVAIRV QHFHWEURV SDWD XD LOWDDE¥R
DIP HOVRV VHFRV P R&DGRV FDWDHV RYRV H
KRUMUXW 2 GLLHVRUJ HUDOGR QRYR FDP SXV QRV
FRQFHGHX XP DSDIHER FRP SGMR GH FKE H
NDQVDU SDQHO HV HFKRXV H RXWRV WHQV TXH
HWDYDP QRYRV H WP XW QR FDP SXV
7DP E«<P XP D JHDGHLD QRYD XP IWHH HU
DOXQV DWP £URV H YWMAQH GH VIGLR SDWD
DUP D] HQDP HOVR GH WGR 2 HVSDER SDWD R
DFROWFLP HOVR GR FXUR SDUD R VHUD D £UHD GH
DIP HOWDS¥R GRV DXQRV RQGH « SWHYIWD D
IOWD@S¥R GH XP WHHWUR 2 FXUR LOIFIRX
QRYDP HOW FRP YDIDV GLVSRQYHWY H
DXXQRV P DMEFX@GRV P DV SRU TXHVWHV GH
P H&RU FRP RGIGDGH H SUYDFIGDGH SDWD DV
DX@V RSVDP RV SRU GHV&RFDU SLRYIVRUDP HQWH
DV IQWDM@® HV SDWD D £ULHD GH FRFE¥R FR] LOKD
DW T XH VHD LOWD@GR R LHIHWMUR $ LOGD QHWH
VHP HVAH REVWWHP RV D [P SRUBOW
SDUFHUD FRP D WHGH GH VIXSHUWP HUFDGRV %P 1O
TXH YIX QR SIRMMR R SRWAQFLDOGH DE¥R VRFLDO
7DP E«P FRQWP RVKRMI FRP D SDUFHUD GD



3IHHWWD 0 XQIFISDO GH 9DWRXWDV  QDV
VHFUAVBUDV GH $ \WMMMQFID 6RFIDOH 3 ROWFDV
3YEQFDVGD 0 X&HU 2 %DP LOQRV RIHWD VRGRV
RV LQVXP RV QHFHWEURV SDWD D SWRGXE@¥R GH
DIP HQVRV VDQWR QR FDP SXV TXDOWR HP
9 DWRXWDV SRLY DV VHEUHVIBUDV QRV FROFHGHWDP
XP HVSDER GHOWR GD SWHHWXWD P XQIFLSDO
SDID D WHDQ D&¥R GDV DX@V VP E«P  HP
9DWRXWV GH P RGR D DWAQGHU P X®&HUHV HP
VWXDE¥R GH YX@HWDELIGDGH VRFLDO DWAQGLGDV
SHRV &5$6 6¥R WV XQIGDGHV GR &5$6 QR
P XQFSIR FRP  YDJDV GH LQWUE¥R QR FXUR
SDWD FDGD XP GHDV QR VRDOGH  YDIDV SRU
VP HMH $ SWHHWW GMSRQIEWMID D
GLYXQDS¥R HP FDUR GH \RP H WHGHV \RFIDLV H
XP FDUMR FRP FWGLRV SDID GHVRFDP HOWR
GH TQEXV IGD H YRGOD GR DXQR DR FXUR
3 UHWIQGHP RV DEWQJHUP DLV SHWRDV TXH Q¥R
WR DWQGIGDV SHRV &5$6 H TXH VP E«P  \H
HOFROQWDP HP MWDE¥R GH YX@HWDELIGDGH
WRFIDO1R GID GH DIRWR HQFHUDP RV D D
WWP D HP 9DWRXWDV FRP FROFOXLQVIAV
FHUMLFDGRYV SH®R ,)5- &(3) GHQWH HBN XP
DOXXQR GD $ WRFLDE¥R 3 HWIDE] | L9 DWRXDV



2 \DERU GR P DINHMQJ H GDV YHQGDV QD
FRIIQKD SRU WHX Yl«V GH DE¥R \RFLDO WP

VHP SIHXP WHVXADGR P XIVR SRUYR VDQVR GH
VHOWP HQVR GH FROWIEXI¥R SDWD FRP D
FRP XQIGDGH TXDQWR GH UHVSRWD GR DXQR H
FROWHTXHQW WHSHUFXWER YDVR HWH  TXH
VHP SIHWP RV SURFXUD LQGHSHQGHQWA GH HGLVIDO
DEHUR H DAR QRV GIYD D FRP SUHHQGHU TXH
WDVD VH GH DR TXH GHX FHUR R TXH QuV
HWMP X® D SIRWHIXIU H SGIWDU LOFOMYH
ILDIP HQVD® HV GHWH P HWP R SLRMVR SRUP

DGDSVIDGRV ¢ RXWDV HMHWDV FRP R D £WHD GD
DIUFXOXWDD H GD WO¥GH ' HWM P RCGR

SRGHHP RV FRQWIEXLUDIQGD P DIV DVAQGHQGR
RXVWRV SYEQFRV HP RXWDV VWXD© HV P DV
VHP SIHFRP R R&DUYRGDGR SDWD D J HDE¥R GH
WHQGD SDWD R EHP  HWIDU LQGIYIGXDOH FROMIR

FRP D HWHMVD IHDS¥R HQWH R FRQKHFLP HQVR
DFDG-P LFR H DV P £JIFD GD WDQVRWP DE¥R GH
LQVXP RV DAP HQWFLRV HP  SUDVRV HFRQTP LFRV
QGWP RV H \DERRWV GD JDWWRQRP ID
FDWHULD ' H WGR WDP RV D \HIXIOW Q@E¥R

DMP FRPR QRV PRWDP DJXP DV

|HUDP HOVV GH SMOQHNDP HOVR GR P DUNHWQJ
3UWREGIP D Q¥R GHYHWUFRP SUHHQGIGR FRP R



XP DFRMD XIP P DV« XP D NDQH® T XH VH DEWH
SDWD R GHVHQYROMP HOVR HWDWJILFR GH XP D
VROX@¥R FUDWYD H LQRYDGRWD 6H WP RV XP
@P ¥R IDIHP RV GH®I XP D GHIFLIRVD @P RQDGD D
P H&RUGH VRGDV
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XP WHWVEUR H GHVSHW XP P R&R GH VXD
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SRW HVJIWDQGHV
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&RP D P DWD DIQGD P RWDD DFUHVFHOWA R
TXHIR HRVRYRVHP MXUH EHP
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e 0 DMXWH VRGRV RV 1QJ WIHGLHOVAV QD P ¥R DW¢
TXHMOQW XP DP DAWDEHP KRP RJ-QHD

e )DED ERQQKDV H SRUFIRQHDV HP XP
DEX®ILR FRP GIMMQFIDGH D FP XP DV
GDV RXWDV SRV W¥R FUHWHU 1¥R «
QHFHWEUR XQVDUR VIDEX®ILLR

e $P DWH GIYHP HOW FDGD ERQQKD FR P XP
JDUR H ©O®YH DR IRWQR SRU
DSUWR[ LP DGDP HQWM PIOXVRV QD
WP SHDWW GH | & RX DW TXH GRXWH D
EDWH GR ELFRUVR

e ' HYH W DWQU T XH SDWD IHWDU RV EIM-RIVR VGR
VDEX®ILR « QHFHWEUR HVSHWU HMUDU SDWD TXH
Q¥R WH TXHEWHP DR WROE &V GD IRWP D FRP D
SROQVD GH XP D IDFD RX HVSEWX®D
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-XQW VRGRV RV 1QJWHGIHOQWAV QR @I XIGULIFDGRU
H FHVR R IHWP HQWR H EDVD DW R BMU XP D P DWD
EHP KRP RJ-QHD

$ FUHVFHOW R IHPP HQVR H EDVID WDSIGDP HOWA R X
DSHQDVP IMAXWH GHP RGR J DIDQVIQGR TXH Q¥R 11T XH
ERQOKDVGH IHP HQVR QDP DWD

SQWAXP DIRWP D GHSWHHU-QFID FRP FRQH FHOQWDO
P DVSRGH VHUWDP E«P XP VREX®ILR FRP pBR R X
P DU DUQD H GHSRLY SROIMEH IDUQKD GH WA R / HYH
DR IRUWR SDUWD DWDU HP |& SRU P LOXWR V
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e YDV DV FOWDV DW QHYH MQWA DV JHP DV
DFUHVFHOQWA R DS/FDUH DV WDVSDVGH P ¥R
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YDViD DV FDWV DW REVMMU XP D QHYH ILLWP H
FR&RTXH FREHWHVGHEIXDHEDWGHQR R
DFUHVFHQWA DVJ HP DV HEDVD

-XQW R DS/FDU H EDWD HP \HIXIGD
$GIFIRQH D IDUQKD GH WJR H EDW
QRYDP HQWA DW SHUFHEHU ER®DV GH DU QD
P DWD

(QIlP FKHIDRP RP HQVR GH FR&FDUR VDCH
D FDQH®D WDVSD GH @P ¥R %DV P DIV XP D
YH SDID HQWR ONDU DR IRQR SRU
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WP SHDXWD | &
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