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SURIHVVRUD 'RXWRUD OiUFLD $EUDKmMR ORXL
SHLWRUD GD 8QLYHUVLGDGH GH %UDVtOLI

SURIHVVRU 'RXWRU (QULTXH +XHOYD 8QWHUQ
9LFH SHLWRU GD 8QLYHUVLGDGH GH %UDVt

SURIHVVRUD 'RXWRUD $GDOHQH ORUHLUD 6L
'"HFDQD GH 3yV *UDGXDomR

BURIHVVRU 'RXWRU (GXDUGR 7DGHX 9LHLUL
'LUHWRU GD )DFXOGDGH GH (FRQRPLD $GPLQLVWU
*HVWmR GH 3ROtWLFDV 3~EOLFDV

URIHVVRU 'RXWRU 3DXOR &pVDU GH OHOR OF
&KHIH GR '"HSDUWDPHQWR GH &LrQFLDV &RQWIE}

BURIHVVRU 'RXWRU &pVDU $XIXVWR 7LE~UFLF
&RRUGHQDGRU GR 3URJUDPD GH 3yV *UDGXDomR HI
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EPIGRAFE

... A matematica é muito parecida com a poesia ... 0 que torna um poema bom - um
grande poema - ¢ que hia uma grande quantidade de pensamento expresso em pouquissimas

palavras. Neste sentido, formulas como essas:

T +1=0 ou /m e Fdr =T

o0

sdo poemas.

Lipman Bers.



5(6802

(VWH WUDEDOKR EXVFRX HIHWXDU XPD DQIiOLVH HFRQRPpW
DOWD IUHTXrQFLD D ILP GH FRQILUPDU DOJXQV IDWRYV
OLWHUDWXUD YHULILFDQGRK WREHRBBA R \G/R HNCUIHXMRDGAHIOIRWRE
PRGHORV GH YRODWLOLGDGH EHP FRPR WHVWDU RLPSDFW
VpULHV H GH HVYWLPDomR GD YRODWLOLGDGH UHDOL]DGD Q
IUHTXrQFLD 2EVHUYRX VH XPD FRQILUPDomR GRV IDWRYV
UHODWLYRV D FXUWRVH H DXWRFRUUHODoOomR GRV UHWRUC
DMXVWDPHQWR GRV PRGHORYV $&' FUHVFH j PNMER B O JRUWH. W
GH URZQOHHV *DOOR PDV TXH RV RXWURV GRLV SDU
&RP UHODomR DR PRGHORV +%$559 REVHUYRX VH TXH R
SUHGRPLQDQWHPHQWH DTXHOHV HVWLPDGRV FRP EDVH C
DJUHJDomR 0,'$6 H QDV IUHTXrQFLDV PDLVY DOWDV GH PLQX
PRGHORYV +($9< SDUD R %29% RV TXHWLYHUDP RPHOKRU I
EDVH QD PHGLGD 5.(51(/&29 SDUD GDGRV EUXWRV H 52:&
PLQXWRYVY SDUD GDGRV WUDWDGRYV

3DODYUDV &KDYH )LQDQoDV HP $OWD )UHTXrQFLD 9RODMW



$%675%$&7

7KLY SDSHU LV DLPHG DW SHUIRUPLQJ DQ HFRQRPHWULF D¢
KLIK TUHTXHQF\LQ RUGHU WR FRQILUP VRPH RI WKH VW\OL
KLIK TUHTXHQF\ OLWHUDW XU R X¥Y\HUHAD QVJP WEW RS YKW RX |
YRODWLOLW\ PRGHOV JRRGQHVV RIILW DV ZHOO DV WHVWL
DQG YRODWLOLW\ HVYWLPDWLRQ PHWKRGV SHUIRUPHG LQ V
&RQILUPDWLRQ RI WKH VW\OL]J]HG IDFWV UHSRUWHG LQ WK
DXWRFRUUHODWLRQ ZDV REVHUYHG ,W ZDV DOVR QRWLFHC
JURZV DV SINBEDWHKWHILURZQOHHY *DOOR DOJRULWKP LC
SDUDPHWHUYV KDYH OLWWOH LQIOXHQFH RQ LW S5HJDUGLQ.
EHVW PRGHOV ZHUH SUHGRPLQDQWO\ WKRVH HVWLPDWHG |
0,'$6 DbJJUHIJDWLRQ PHWKRG DQG DW WKH KLJKHVW IUHTXH
5HIJDUGLQJ WKH +($9< PRGHOV IRU %29% WKH RQHV WKD
HVWLPDWHG EDVHG RQ WKH 5.(51(/&29 PHDVXUH IRU UDZ GD
WUHDWHG GDWD

3DODYUDV &KDYH +LJK )UHTXHQF\ )LQDQFH 9RODWLOLW\
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,1752'8d-2
&RQWH[WXDOL]DomR
2EMHWLYRYV
-XVWLILFDWLYD

5()(5(1&,%/ 7(i5,&2
5(9,6-2 '$ /,7(5$785$%

0(72'2/2*,%
ORGHOR $&' $XWRUHJUHVVLYR GH 'XUDomR &RQGLFL]
7UDQVIRUPDO}HV GH J)UHTXrQFLDV
0,'$6
JLUVW H /DVW
7UDWDPHQWR GRV 2XWOLHUV
OHGLGDV GH 9RODWLOLGDGH 5HDOL]DGD
ORGHOR +$5 59
2 ORGHOR +($9<
0$3( OHDQ $EVROXWH 3HUFHQWDJH (UURU

5(68/7$'26
(VWDWtVWLFDV '"HVFULWLYDV GRV 5HWRUQRYV
$XWRFRUUHODomR GRV 5HWRUQRYV
(VWDWtVWLFDV '"HVFULWLYDV GDV PHGLGDV GH 9ROD
(VWLPDomR GRV ORGHORYV $&' H /LPSH]D GH 'DGRYV
(VWLPDomR GRV ORGHORV +$559
(VWLPDomR GRV ORGHORV +($9<

&216,'(5$d®(6 ),1$,6
5()(5C1&,$6
$1(;2, &$57(,5% 7(i5,&% '2 ,%29(63$%

$1(;2 ,, 5('8d-2 '$ $02675% 3%$5% ',)(5(17(6 75%$7$0(1726
%29%
$1(;2,,, (67$7E67,&%$6 '(6&5,7,9$6 '26 5(725126

$1(;2 ,9 5(68/7$'26 '2 $&' 3$5$ ',)(5(17(6 75$7%$0(1726

$1(:2 9 5(68/7$'26 '26 02'(/26 +$559 3$5% $6 0$,25(6 '2
%29(63%
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&RQWH[WXDOL]DomR

$ GLVSRQLELOLGDGH DWXDO GH GDGRV ILQDQFHLURYV |
PDLRU DSUR[LPDomR HQWUH DV DERUGDJHQV GH VpULHV WF
SURSULHGDGHY HVWDWtVWLEDY GRVY GDGRV H GD PLFURHV
DQDOLWLFDPHQWH R FRPSRUWDPHQWR GRVY DJHQWHV GH
SHUPLWHP TXHRV PRGHORV GD PLFURHVWUXWXUD VHMDP W
DO

2V SURILVVLRQDLY GR PHUFDGR ILQDQFHLUR XWLOL]DP
HP IHUUDPHQWDV UXGLPHQWDUHV R TXH p JHUDOPHQWH F
DOJXPDV SHVTXLVDV UHFHQWHY WHQKDP EXVFDGR DQDOL\
FRQVLGHUDGDV FRQWURYHUVDV H GH FHUWD IRUPD PHQ
WUDEDOKRY HVWXGDQGR DV SURSULHGDGHY HVWDWtVWLE
VHMDP PXLWR SRSXODUHV HQWUH RV SURILVVLRQDLV GR

&RP R GHVHQYROWUPHMWRVGRQLFR H D GLVSRQLELOL]
LQWHUQHW p SRVVtYHO VHVHJXLUR SURFHVVR GH IRUPDon
XPD GHPDQGD QR PHUFDGR SRU ERDV DYDOLDO}HV GH ULV
$VVLP p SRVVtYHO VH FULDU PRGHORYV FRP UHDO}HV SUDW
PHUFDGR '$&252*1$ HW DO

2 PHUFDGR GH Do}HV EUDVLOHLUR UHVWULQJH VH SUD
3DXOR % D TXDO RSHUD VRE D VXSHUYLVmMR GD &RPLVVmMR
VHU FRQVLGHUDGD XP GRV P D IWJIDFGSERRIMADAING HRVOFDH/ QLY QURRD/P G
0('(,526

2tQGLFH GD % ,ERYHVSD pRPDLVDQWLJRH WUDGLFI
PpGLR GRV SUHORV GDV Do}HV QR %UDVLO (OH UHIOHWH D
PHUFDGR GH FDSLWDLV EUDVLOHLUR DSUR[LPDGDPHQWH
ILQDQFHLUR 2 ,ERYHVSD UHIOHWH WDPEpP R LPSDFWR C
FRQVLGHUDGR XP LQGLFDGRU GH UHWRUQR WRWDO GDV Do
TXDGULPHVWUDOPHQWH '( 0('(,526
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O Ibovespa ¢ calculado em tempo real, considerando os ltimos pregos negociados dos
ativos da sua carteira. O Ibovespa também ¢ negociado no mercado de derivativos, na forma
de opgdes e também de contratos futuros. Devido a sua importincia, o Ibovespa, assim como
os dados das agdes listadas na B3 tém sido amplamente utilizados em diversos estudos
empiricos nas areas de finangas, contabilidade e economia (DE MEDEIROS, 2005).

No que se refere a estudos com dados e modelagem econométrica na alta frequéncia,
estes sdo ainda escassos no Brasil. Os estudos existentes dessa natureza tém surgido mais
recentemente nos altimos anos.

Nesse contexto surgem a seguintes perguntas de pesquisa:

a) Os principais fatos estilizados relatados pela literatura de finangas em alta

frequéncia sdo confirmados no mercado de agdes brasileiro?

¢) A modelagem empirica da volatilidade das agdes brasileiras na alta frequéncia, com

base nos modelos existentes na literatura € capaz de produzir resultados robustos?

d) Que modelos de previsdo de volatilidade em alta frequéncia possuem melhor

capacidade preditiva para o mercado acionario brasileiro?

1.2 Objetivos

Buscando responder as perguntas de pesquisas apresentadas no item anterior, este
trabalho possui o objetivo geral de efetuar uma andlise econométrica do mercado de agdes
brasileiro em alta frequéncia, com énfase na modelagem econométrica da volatilidade.

Além disso, o presente trabalho também possui os seguintes objetivos especiificos:

a) Efetuar uma andlise descritiva buscando confirmar, no mercado acionario brasileiro,

alguns dos principais fatos estilizados relatados na literatura;

b) Verificar o impacto dos procedimentos de limpeza (tratamento de owutliers) no

ajuste de modelos de Duration e de volatilidade em alta frequéncia;

¢) Testar o impacto dos diferentes métodos de agregagio das séries e de estimagio da

volatilidade realizada no ajuste de modelos de volatilidade de alta frequéncia; e

d) Comparar a qualidade do ajuste ¢ a capacidade preditiva dos modelos de previsio

de volatihdade HAR-RV e HEAVY no mercado aciondrio brasileiro.



-XVWLILFDWLYD

(VWHWUDEDOKR EXVFD SUHHQFKHU XPD ODFXQD QR TXH
TXH SURFXUDP HQWHQGHU R FRPSRUWDPHQWR HPStULFR G
IUHTXrQFLD DR SURSRU UHDOL]DU DWp RQGH IRL SRVV
HFRQRPpWULFR DEUDQJHQWH GHVWD QDWXUH]D XWLOL]D

$OpP GLVVR QHVWH WUDEDOKR IRL SURSRVWR XP PpW|
RV SDUKPHWURY GR DOJRULW PRXGHOG RRISGIDIB RWHE IR ®rORV G H L
EDVHDGR QD TXDOLGDGH GR DMXVWDPHQWR GH XP ORGHC
&RQGLFLRQDO

$Wp RQGH IRL SRVVtYHO SHVTXLVDU HVWH WDPEpP p R
VMR FRPSDUDGDV DV TXDOLGDGHV GRV DMXVWDPHQWR E
PRGHORV +$5 59 $XWRUHJUHVVLYR +HWHURJrQHR GH 9RO
+($9< PRGHOR GH YRODWLOLGDGH EDVHDGR HP GDGRV GH
PHGLGDV GH YRODWLOLGDGH UHDOL]DGD GLIHUHQWHYV
WUDQVIRUPDOmMR GH IUHTXrQFLDYV

1R TXH VH UHIHUH DRV PpWRGRV GH DJUHJDomR GH U
QHVWH WUDEDOKR GRDOJRULWPRGRO0,'$6 DPRVWUDJHP P
SDUD R DSULPRUDPHQWR GRV PRGHORYV GH SUHYLVmMR GH

'R SRQWR GH YLVWD PDLV SUIWLFR R SUHVUD@HMWUW UL
SUHYLVMR GD YRODWLOLGDGH GLiULD VHQGR ~WLO SRU\
HVWUDWDpPJLDV FRP EDVH QD YRODWLOLGDGH SUHYLVWD S



5()(5(1&,%$/ 7(i5,&2

8P GRV SLODUHVY GD WHRULD GHILQDQoDV p RDUWLJR C
WUDWD GD WHRULD GR SRUWIYyOLR GLVFXWLQGR DV SURSUL
FDUWHLUDV QD EXVFD SHOD UHGXomR GR ULVFR YDULKQ]I
WDPEpP DSUHVHQWD RV FRQFHLWRYVY GH FDUWHLUDYV HILFL
UHWRUQRY HVSHUDGRV H PLQLPL]DomR GD YDULKQFLD

2XWUR WUDEDOKR TXH WDPEpP p FRQVLGHUDGR XP GRYV
6KDUSH QR TXDORDXWRUDSUHVHQWD RPRGHOR GH S|
$VVHW 3ULFLQJ ORGHO 'H DFRUGR FRP HVVH PRGHOR F
DGLFLRQDLY RX VHMD RV SUrPLRV SHOR ULVFR SDUD DFHI
LPSRUWDQWH GR &%$30 p TXH R ULVFR GH XP DWLYR QmR
LQGLYLGXDOPHQWH PDV VLP FRP EDVH QD VXD FRQWULEXI
EHP GLYHUVLILFDGD

$LQGD QHVVH DUFDERXOR WHYULFR GHVWDFD VH R WU
DUIXPHQWD TXH R SDSHO SULPRUGLDO GR PHUFDGR GH FDS
FDSLWDO SUySULR VHQGRRLGHDO DTXHOHPHUFDGRHP T3
D DORFDomR GH UHFXUVRV RX VHMD XP PHUFDGR QR TXDO
SURGXomR LQYHVWLPHQWR HRVLQYHVWLGRUHYVY SRGHP HV
RV SUHORV GRVDWLYRYV DTXDOTXHUPRPHQWRGUWYRIQE H P
QHVVH FDVR GL] VH TXH R PHUFDGR p HILFLHQWH

)DPD GLVFXWH RV SUL QRIFRNLYFHVVE B GRVOHPXS\ONV D P |
GDV Do}HV D WUrV VXEFRQMXQWRY GH LQIRUPDO}HV UHOHYI
WHVWHY QD IRUPD IUDFD LVWR p QR TXDO R FRQMXQWR G
DSHQDV (P VHIJXLGD RV WHVWHY QD IRUPD VHPL IRUWH QF
VHDMXVWDP HILFLHQWHPHQWH D RXWUDNLM IRUPOHOJRV GK
DQEQXDLV GHVGREUDPHQWRYV GH Do}HV HWF 3RU ILP WHYV
FHUWRYV LQYHVWLGRUHYV RX JUXSWRYFBSRUVVTXBDPE DXHV VR IFRRUPR
j IRUPDomR GRV SUHORYV

6HIJXQGR )DPD HP XP PHUFDGR VHP FXVWRV GH WUL
GLVYRIQOVHP FXVWR SDUD RV SDUWLFLSDQWHY GR PHUFDG
LPSOLFDo}HV GD LQIRUPDomR FRP UHODomR DR SUHOR FRUL



SUHOR GR DWLYR UHIOHWH L Q@HYFPHTR/QNVN B B Bl \/ ¥ DRUMR R «
HQFRQWUDGD QD SUIWLFD (PERUD R QmR DWHQGLPHQWR
LPSOLTXH HP LQHILFLrQFLD GH PHUFDGR LVVR SRGH UHS

3DUD )DPD RV HVWXGRV LQLFLDLY VREUH HILFLrC
FRP RV WHVWHV QD IRUPD IUDFD QR TXDO R VXEFRQMXQW
DSHQDV SUHORV UHWRUQRV KLVWYULFRV 4XDQGR XPD JUD
D KLSYWHVH GH HIHO@ODW BGYMR Q¥ YROWRX SDUD RV WH
TXDO D SUHRFXSDomR p FRP D YHORFLGDGH GH DMXVWDP#
GLVSRQtYHLV SXEOLFDPHQWH SRU ILP VXUJLUDP RV WHV\
FRP D SRVVLELOLGDGH GH H[LVWIQFLD GH LQYHYWLBR WDH\
LQIRUPDO}HY UHOHYDQWHY SDUD D IRUPDomR GRV SUHOR)

)DPD DUJXPHQWD DLQGD TXHQMmMRKiHYLGrQFLD LF
WHVWHY QD IRUPD IUDFD H VHPLIRUWH HDSHQDV HYLGrQFL
GLVVR R DXWRU DUJXPHQWD DLQGD TXH D OLWHUDWXUD t
FRQGLO}HVEBHRTH.PHUFDGR SRGHP VHU GHFODUDGDV HP V
HVVD SUHPLVVD p D EDVH GRV PR G HDRWY JDH BB MWRAHDRVIDS B
TXH H[LVWH HYLGrQFLD FRQVLVWHQWH GH GHSHQGIQFLD ¢
GLIULRV GDV Do}HV D TXDO DSDUHFH QD IRUPD GH FRUUHO
PDV WDPEpP SUY[LPDV D JHUR

'DQGR FRQWLQXLGDGH D HYWD WHPiWLFD )DPD GL
PHUFDGR GLYLGLQGR RV HP WUrV FDWHJRULDV WHVWH
SDVVDGRV VMR FDSD]JHV GH SUHYHU SUHORV IXWXURYV
YHORFLGDGH RV SUHORV GRVY DWLYRV UHIOHWHP DQ~QFLR)
IRUPD IRUWH DOJXP LQYHVWLGRU SRVVXLLQIRUPDomR SUL
SUHORV GH PHUFDGR

6HIJXQGR )DPD D SULPHLUD FDWHJRULD LQFOXL |
UHWRUQRYV FRP YDULiIYHLVY FRPRUHQGLPHQWR GHGLYLGHQ
PHUFDGR H DV TXHVW}HE GIHRSWHD RY \GHSHDTXYBDY D GLVFXV
WDPEpPP FRQVLGHUD D SUHYLVLELOLGDGH WUDQVYHUVDO C
SUHFLILFDomR H DQRPDOLDVY GHVFREHUWDV QRV WHVWHYV



3DUD D VHIXQGD HWHUFHLUD FDWHJRWODIVR R @KMWWRGEHS
WHVWHV QD IRUPD VHPLIRUWH HVWXGRYVY GH HYHQWRV H QF
LQIRUPDomR SULYDGD

)DPD GHVWDFD XP UHVVXUJLPHQWR GH HVWXGRYV |
GRV UHWRUQRV GDV Do}HV RX VHMD D YDULDomR GRV UHW
WUDEDOKR DQWHULRU D TXH IRFDYD QD SUHYLVmMR FRP
UHFHQWHY WDPEpP FRQVLGHUDP RSRGHU SUHGLWLYR GH Y
®GLFHV SUHOR OXFUR

6HIJXQGR )DPD GHQWUH RV UHVXOWDGRV PDLV VX
GHTXHRFRPSRQHQWH GH SUHYLVLELOLGDGH GRV UHWRUQ
UHWRUQRYV PHQVDLV GLiULRV HVHPDQDLV PDV FUHVFH SD
UHWRUQRV GH D DQRV (VVHV UHVXOWD ®RK\R W RFEHWWIHP
SUHYLVLELOLGDGH GRV UHWRUQRV QR KRUL]JRQWH GH ORQ
QRV SUHORV RX JUDQGHV RVFLODoO}HV UDFLRQDLV QRV UH

)DPD DLQGD DUJXPHQWD TXH QD OLWHUDWXUD DQ\
SUHFLILFDoOMER IGRHRARIPXND AP WHVWHYV GH HILFLrQFLD GH PHU
UHWRUQRV HVYSHUDGRV VMR FRQVWDQWHVY DR ORQJR GR WH
UHWRUQRV VWHRLVPFERAHEDVHO HP GDGRV GH YDULIYHLV SDVVD
RUHWRUQR p VXD PpGLD KLVWYULFD 2V SULPHLURYV HVWXG
RV UHWRUQRV PHQVDLV VHPBRWDIFRM BLVHLRF M hWRSWHRVY

2 DXWRUDLQGD DFUHVFHQWD TXH FRP D EDVH GH GDGH
DV SHVTXLVDV SRGHP PRVWUDU GH IRUPD PDLV FRQILiIYHO "
SUHYHY® FRP EDVH HP GDGRV SDVVDGRV UHMHLWDQGR DV\
HILFLrQFLD FRQVW D Q WH VRRIPWEREG IV\XIBRH GWRQRYRV UHVXOV
FRQILUPDU D FRQFOXVmMR GRV SULPHLURV HVWXGRV GH T
UHSUHVHQWDP XPD SHTXHQD SDUWH GD YDULKQFLD GRV L

6HIJXQGR )DPD DOLWHUDWXUD LQLFLDO QmR LQW'
FRPR XPHYLGrQFLD LPSRUWDQWHFRQWUD DKLSYWHVH FRC
HVSHUDGRVY FRQVWDQWHY 8P SUREOHPD JHUDO FRP UHODoO
VPULHV WHPSRUDLV VHP VROXomR FODUD p R GH TXH DV EF
LQGLVWHLQYIEBY UHWRUQRYV HVSHUDGRYV YDULDQWH QR WH



8PD SUHPLVVD FHQWUDO QRV SULPHLURY WHVWHYV GH Y
GH TXH RV UHWRUQRV HVSHUDGRY VMR FRQVWDQWHY H D
LQWHLUDPHQWH SRU FKRTXHV QRV GLYLGHQGRYV HVSHUDC
WRUQDQGR FRPXQV DV HYLGIQFLDV GH T X HAN GRBXALFGDQ R V
YDULDP GH DFRUGR FRP DV WD[DV GH LQIODOomR HVSHUDGD)\
YDULiYHLV

6HIJXQGR RDXWRU RV WHVWHV GH YRODWLOLGDGH FRC
RV UHWRUQRV HVSHUDGRY YDULDP DR ORQJR STRSWHWSR
WUDWDP GH DQRPDOLDV RV TXDLV UHODWDP VDJRQDOLGD
VHIJXQGD IHLUD VMR QD PpGLD PHQRUHV TXH RV UHWRUQ
PpGLD PDLRUHV QR GLD DQWHULRU DR IHULDGR H WDPEpP
HYLGrQFLDV GH VD]JRQDOLGDGHY QRV UHWRUQRV LQWUDGH
GLIULR RFRUGKHRE R RRLP GR GLD $OpP GLVVR H[LVWH R H|
UHWRUQRYV GDV Do}HV VMR HP PpGLD PDLRUHV HP MDQH!

$ VDJRQDOLGDGH GRV UHWRUQRYV FRQVWLWXHP DQRPD
SUHFLILFDomR GH DWLYRV QmR RV SUHYr PDVQmMR UHSUHV
D HILFLIQFLD GH PHUFDGR $ HYLGrQFLD PDLV OLPSD GD HI
HYHQWRY HVSHFLDOPHQWH DTXHOHV UHODWLYRV D UHW
OLWHUDWXUD GH HVWXGRYVY GH HYHQWRYV HP ILQDQoDV LQG
DMXVWDP D LQIRUPDO}HV VREUH GHFLV}HVY GHLQYHVWLPHC
QD HVWUXWXUD GH FDSLWDO GHQWUH RXWUDV )$0$

I1RTXHVHUHIHUHjGHWHUPLQDOMR VHp SRVVtYHO RX Q
FRPR D WHQWDWLYD GH VHZ33EDWHU RPHUFDGR"™ XPD DERUC
DSHQDV FRP EDVH HP SUHoRVY SDVVDGRV 'RLV LPSRUWDQW
EDVH QHVVD DERUGDJHP VLPSORIGRP GHOIRS BHOW LHW DOOH H

$ HVVIrQFLD GR ODUWLQJDOH HVWi QD QRomR GH MRJR WM
QHQKXP GRV MRIJDGRUHYV 7UDWD VH GH XP SURFH3{VR HVWR

ai @ 3 RBEFUHHSUHVHQWD RV JDQKRV DFXWXODGRV RX U

2 MRJR p FRQVLGHUDGR MXVWR VH D ULTXH]D HVSHUD

ULTXH]D GR SHUtRGR DWXDO FRQGLFLRQDGD DR KB &WR/YULF



SUHoOoR GR DWIWRQWDMERDWBIXQGR R PRGHOR ODUWLQJDOH
DPDQKm VHMD R PHVPR TXH R GH KRMH GDGR R KLVWyULT
(P RXWUDV SDODYUDV HP WHUPRVY GR HUUR TXDGUIWLI
SDUD R SUHoR GH DPDQKm p R SUHoR GH KRMH &DPSEHOO |
GHVHQYROYLiPRQ@RR:BRMD YHUVmMR PDLVY VLPSOHYV GH DFRU
p R PRGHOR GH LQFUHPHQWRY ,,' LQGHSHQGHQWH H
PpGLD JHUR H Y®WILKQFFAM FRQIRUPH D HTXDomR D VHJXLU

d¥o—owd w1

RQGH D YDULDomR HVSHIADLGW, G HISGHH@ RW\ED T HSHQGHQ\V
LGHQWLFDPHQWH GLVWWLIDEXtIGGRFERP PpGLD

$ LQGHSHQQYQFIOLED TXH R 5DQGRP :DON p XP MRJR MX
ODUWLQJDOH SRLVD LQGHSHQGIQFLD GRV LQFUHPHQWRYV V
HTXDOTXHU IXQomR QmR OLQHDU GRV LQFUHPHQWRY WDPE

$ SUHPLVVD GH LQPHNVMHQWRMWMR GR PRGHOR 5DQGRP
VXVWHQWD QR ORQJR SUD]JR SDUD DWLYRV ILQDQFHLURV
LQIOXHQFLDP R PRGR FRPR RV SUHORV GRV DWLYRV VmR G
SUHPLVVD GH PHVPD GLVWULEXLomR GH SUREDELOLGDGH®

1D YHUVMR GR 5DQGRP :DON 5: HVVD SUHPLVVD p L
LQFUHPHQWRY LQGHSHQGHQWHY PDV ,QmMR 1 ERGWORDFP:HQ
SHUPLWH KHWHURVFHGDVWLFLGDGH LQFRQGLFLRQDO GRYV
YRODWLOLGDGH YDULiYHO QR WHPSR REVHUYDGD HP GLYH L
UHOD[DU D SUHPLVVD GH LQGHSHQGrQFLD SHUPLWLQC
QmR FRUUHODFLRQDGRV R TXH OHYD j YHUVBIRQGRP : DDORD
&DPSEHOO HW DO

$V HYLGrQFLDV HPStULFDV WrP VXJHULGR TXH RV UHV
DSHQDV DWp FHUWR SRQWR H RXWURV IDWRUHV UDFLRQD
ILQDQFHLURV IULFo0}WV DLW RHD\RR G SHUDGRYV YDULDQ
jV PXGDQoDV QDV FRQGLO}HV GRV QHJYFLRV SRGHP VHU Ut



$VVLP XP FHUWR JUDX GH SUHYLVLELOLGDGH p QHFHVViU
DVVXPLUHP ULVFRV &DPSEHOO HW DO

$R H[SORUDU DV SURSULHGDGHYV GLQKPLFDV GRV SUHoOI
VH OHYDU HP FRQWD DV HVWUXWXUDV LQVWLWXFLRQDLV H
IDWR GHOHY JHUDOPHQWH VHUHP GHQR P L QWb CFRYW/RHFDIVRFGHH\
Do}HV H WDPEpP R IDWR GH TXH RV DWLYRV QmR VmR QH.
HVSDoDGRV GXUDQWH R GLD SRGHQGR DWp KDYHU SHUtR(
&DPSEHOO HW DO

(VWVDV FDUDFWHUtVWLFDV GD PLFURHVWUXWXUD GH Pt
VLWXDo}HV FRPR SRU H[HPSOR SDUD PHQVXUDU FXVWRYV Gt
GHVVDV FDUDFWH Ut WMLF @W@R R tIPIFHLRWRRGAXH RFRUUH TXD
SUHORV HP XP LQWHUYDOR GH WHPSR HVSHFtILFR PDV HOF
GLIHUHQWH JHUDOPHQWH LUUHJXODU ,VVR DFRQWHFH F
RFRUUHP HP GLIHUHQWHV LQVWDQWHY GR GLD PDV DVVXPt
LQWHUYDOR GH KRUDV (VVHHIHLWR SRGH FDXVDU VpULR
UHWRUQRV GRV DWLYRV &DPSEHOO HW DO

29+DUD GLVFXWH DV LPSOLFDo}HV GDV WUDQVDO}I
VREUH D PLFURHVWUXWXUD GH PHUFDGR RX VHMD DV IRUP
DIHWDP RV FXVWRV GH WUDQVDomR SUHORV FRWDo}HV (
FRPSRUWDPHQWR GRV RSHUDGRUHY GH PHUFDGR 2 DXWRU
IUHTXrQFLD DIHWDP DV HVWUDWpPJLDVY GRV DJHQWHV TXH QI
PHUFDGR HP VL 7DPEpP DERUGD DV ODFXQDV HI[LVWHQWHYV (
GH PHUFDGR H SURS}H XPD QRYD DJHQGD QD PLFURHVWU)

6HIXQGR 2+DUD DV SUIWLFDV GD UHJXODomR SDL
GDV HVWUDWpPJLDY GHLQYHVWLGRUHV HGDV IHUUDPHQWD'
&RPR H[HPSOR R DXWRU FLWD D GHPRUD GH VHLVY PHVHV SD
6(& GRV (VWDGRYV 8QLGRV GHFLIUDU DV TXHGDV UHSHQWL
DXWRPDWL]DGDN DRKPHWEFWIS R

1HVVH WLSR GH HYHQWR D UHWLUDGD DXWRPiIWLFD ¢
UDSLGDPHQWH RV GHFOtQLRY GH SUHoR (RUHVXOWDGR V!
TXHDFRQWHFH HP SRXFRV PLQXWRYVY FRP GLPLQXLomR GH S



QD LGHQWLILFDomR IRL RFDVLRQDGR SHOD 6(& QmR GLVS
2M1+$5%

2 VHIXQGR H[HPSOR GH OHQWLGMR QD UHJXODomR FL
LOQH[LVWIrQFLD GH XPD ILWD FRQVROLGDGD GDV WUDQVDO}
PHUFDGRVY QDFLRQDLY HVWHMDP IRUWHPHQWH FRQHFWD
PXGDQoDV UHJXODWyULDV VMR QHFHVVIULDY SDUD HVVH QF
R DXWRU HQIDWL]D D LPSRUWKQFLD GD SHVTXLVD EiVLFD (
UHJXODomR D OLJDomR HQWUH RV PHUFDGRV H R WHPD G

8PD SDUWLFXODULGDGH FHQWUDO GDV QHJRFLDoO}HYV ¢
PHUFDGRV IUDJPHQWDGRV $IRUPD FRPR PHUFDGRV LQGLY
GHWHUPLQDOmMR GHTXmMR EHP RPHUFDGR IXQFLRQD 1RV (V\
RUGHP D XP SUHoOR LQIHULRU DR PHOKRU SUHoOR GLVSRQtYH
RUGHQV GHYHULDP VHU GLUHFLRQDGDV DR PHOKRU SUHOR
YLUWXGH GD SRVVLELOLGDGH GH HQYLR GD PHOKRU SURSR
SUHORRX GR FDVDPHQWR GH SUHOR GH RIHUWD H SURFXUD
SRGHP FRPSHWLU VLPSOHVPHQWH SHOD FRPELQDoOomR GH S
GH EXVFDU R PHOKRU SUHOR 21+%$5%

$ SULQFtSLR DUHJUD GRV (VWDGRV 8QLGRV GD $PpULF
RPHOKRU SUHoR (LVVR SHUPLWLULD DFRPSHWLOMR HQWU
WHP XPD YDULHGDGH GH RXWURV HIHLWRV FRPR SRU H[H
SRVVtYHO SRUTXH JUDQGHY EDQFRV SRGHP HIHFXWDU DV R
SRGHP GLVSRUGD SRVVLELOLGDGHGH FRORFDURUGHQV H I
VXDV LQWHQO}HVY GXUDQWH D EXVFD SRUXP FRPSUDGRU RX
JHUD SDJDPHQWRV SRU IOX[RV GH RUGHQV SDUD FRUUH'
GLUHFLRQDGDV DRV PHUFDGRV &RPELQDOmMR RX FDVDPHQW
SUHOR WDPEpP GLPLOQXLR LQFHQWLYR SDUD RUGHQV FRP O
SUHYLVtYHO R HQFDPLQKDPHQWR GH SHGLGRYVY SHUPLWLQ !
XP SDVVR j IUHQWH GH SHGLGRV TXH YmR DR PHUFDGR FR

$ VHIXQGD TXHVWmMR VHJXQGR 29+DUD p UHOD
SUHRFXSDomR FUHVFHQWH GH TXHRV PHUFDGRV GHDOWD I
PDLV MXVWRYV -XVWLoD QmR p XPD TXHVWmMR WLSLFDPHQWI
TXHRIRFRWHPVLGR VREUHOLTXLGH]J]HHILFLrQFLD QR SUH



WUDQVSDUrQFLD HPDLRULQFHUWH]D HP PHUFDGRYV GH DOW
GHTXHRPHUFDGR SRGH VHU PDLVY MXVWR SDUD DOJXQV GR
TXDO HVVD KLSyWHVH GHYH VHU LQYHVWLJDGD p FRPSOLFD
PDLV GH PHQVXUDU 3RGH VHU PDLV IiFLO DYDOLDU LQMXV
XPD SURYiIYHO PDQLIHVWDomR GD IDOWD GH YRQWDGH GH L
PHUFDGR 1D H{fIWHQVmMR TXHLVVR RFRUUD RV PHUFDGRV W
GH ULVFR SDUD RV LQGLYtGXRV H R DFHVVR DR FDSLWDO

$ WHRULD GD PLFURHVWUXWXUD GH PHUFDGR HVWXGI
ODWHQWHY GRV LQYHVWLGRUHV VMR WUDGX]LGDV HP SUH¢
UHODFLRQDGD j jUHD GH LQYHVWLPHQWRY DR HVWXGDU R

6HIJXQGR ODGKDYDQ DV SHVTXLVDV VREUH PLFUR
HP TXDWUR FDWHJRULDV D IRUPDomR GH SUHORV H GHVFRI
GHPDQGDV ODWHQWHY VMR WUDGX]LGDV HP SUHORV UHDOL
UHODOmMR HQWUH IRUPDomMR WH BEHBERRWR D ¥ (GR WHRUHRDVR N \GBH .
OLTXLGH] HD TXDOLGDGH GRY PHUFDGRV F LQIRUPDomR
DIHWD R FRP SR UMDIPGHHYWRVGHRWW U Wy WWIH.® BD FHHFEU R HV W U X W X
RXWUDV iUHDV GH ILQDQoDV WDLV FRPR ILQDQoDV FRUSRL
LOQWHUQDFLRQDLY HQWHQGHU PDLV SURIXQGDPHQWH RV
LQWHUIDFH

$ WHRULD WUDGLFLRQDO GDPLFURHVWUXWXUD IRUQHF
FRPSRUWDPHQWR GRY SUHORV D PRGHORY EDVHDGRYV HP
GLQKPLFD GHPHUFDGRHR SURFHVVR GHDMXVWDPHQWR GR
GD LQIRUPDOmMR H VHOHomR DGYHUVD FRP GXDWDEGHGLE
VHTXHQFLDO H PRGHORY GH WUDGH HYWUDWPpPJLFR HE PR
QR IOX[R GH RUGHQV H R SUREOHPD GH RWLPL]DomR GRV II
DYHUVMR DR ULVFR +DXWVFK

6HIXQGR +DXWVFK \§ B WERGHORVDGW DVVXPH VH T
FKHJDP QR PHUFDGR GH IRUPD VHTXHQFLDO H TXH H[LVWHP
FDGMUDAHVYWH VHQWLGWUBE&MRHPIRG/RY RV TXDLV SRVVX
SULYDGD DFHUFD GR YDORU IXQG D RWJIVGHODE R X LDOML] TR Hi I+
QHJRFLDO}HV SRU UD]J}HV H[yJHQDV WDLV FRPR DMXVWH G



(VVD SUHPLVVD GHJUXSRVBGEHWEDRBrQRR? EGGHHORYV GH |
DVVLPpWULFD FRPR RFRUUH QRVY WUDEDOKRYV VHPLQDLV G
OLOJURP

1R PRGHOWOBNVNQUWDWPILFR VHIXQGWUDRWWRFKLDP G H-
IRUPD UHSHWLGD QR PHUFDGR HDVVLP SUHFLVDP VH FRPSF
GR PRGHOR VHTXHQFLDO HP TXH R WUDGHU QHJRFLD DSH!

1HVWD GLUHomR HVWi R WUDEDOKR VHPLQDO GH .\OH
HVWRFiIVWLFR PDV p MRUDKEHR GRISRUKPTWDQWRUNXH RYPDG |
HIHWXDP VXDV QHJRFLDo}HV DOKHLRYV DR YDORU YHUGDGHI
HVWRFiVWLFDV 2 PRGHOR GH .\OH IRL DPSOLDGR SR
SHUPLWILWDBUNVNQIRUPDGRY SRVVDP VH FRPSRUWDU GH IR
BHIXQGR +DXWVFK RV PRGHORV GH LQYHQWIiUL
LOQYHQWIiUGRI BBX®PUHFHEHP RUGHQV GH FRPSUD H YHQGD G
1HVWH VHQWLGR GHVWDFD VH R WUDEDOKR GH *DUPDQ
FRPSUDGRUHV H YHQGHGRUH\3FIRPERRA B URB HPHVGR. GBI HP T
LOQWHQVLGDGHVGHD BWADODM RRPSUDQGR H YHQGHQGR HP
IUHTXrQFLD GEOPPRRSGRXE HOH GHILQH H TXSQWBEDW RU H
OXFUR SRU QHJYFLR PDV PHQRU p D IUHTXrQFLD GH QHJYF
*DUPDQ FDUDFWHUL]D R S U PHQHIMNEHD KO QWM FULL
JDUDQWLU TXH VHXV HVYWRTXHV GH DWLYRV H GH FDL[D Qm
UHVXPH DV SULQFLSDLY SURSULHGDGHYV WHYULFDV DFHUF
YROXPHV GH WUDQVDomR R YROXPHIRUQHFHLQIRUPDomR
HVWDWtVWLFDV GH SUHOR GH PRGR TXH R YROXPEILKE DYROL
VSUHDGR/SRVLWLYDPHQWH FRUUHODFLRQRDBRWH\REABFR G
D VXD DYHUVMR B R UDVBIFRQB GH DXV rQPRLDDEHHQIRUPDWLYD
FRUUHODFLRQDGD FRP D YRODWLO L GDGHEERX YV WdRJ H] DER
GXUDWIDRQSYRVLWLYDPHQWH DXWRFRUUHODFLRQDGDYV
&RP UHODomR DRV PRGHORY SDUD PHUFDGRV GH RUG
RQGH RV SDUWLFLSDQWHY GR PHUFDGR WrP DFHVVR D
OLPLWDGDV VHP FEXVWR HFDGD RUGHP p HIHFXWDGD SHOR S



HDYHVVRV DR ULVFR H PD[LPL]DP XPD IXQomR XWLOLGDGF
FDL[D H DWLYR GH DFRUGR FRP VXDV SUHIHUrQFLDV SHVV

*ORVWHQ DVVXPH D HI[ILVWrQFLYW GBHGHNVMOD R G PIDJGA
QHXWURV DR ULVFR HTXHEXVFDP D PD[LPL]DomR GH OXFUI
TXDQWLGDGHYV FRP EDVH VXDV HVSHUDQoDV GH FDXGD VXS
YDORU GH OLTXLGDomR GH LQIRUPDomR FRPSOHWD GR DW
FKHIJDGD VHIJXLQWH p PDLRU RX LIJXDO j TXDQWLGDGH QH.
SULYDGD RVIRUQHFHGRUHVY GH OLTXLGH] VH SURWHJHP GL
DR PHQRV LIXDO jHVSHUDQOD GD FDXGD VXSHULRU GDGD XF
2 DXWRU PRVWUD TXH HVVD HVWUDWpPJLD OHYD D XP HTXL
FRQGLomR GH OXFUR JHUR SDUD SUHoRV QRV TXDLV TXDQ

2V PHUFDGRV ILQDQFHLURYVY VMR IRQWHY GH GDGRV GH
GRV SUHORWMLFNMB® RQEWIRBNSUHVHQWD XPD XQLGDGH OylJL
LUUHIJXODUPHQWH HVSDoDGD QR WHPSR 2 GHVHQYROYLPH
WHP DMXGDGR D DXPHQWDU D GLVSRQLELOLGDGH GRV GLEL
SHVTXLVDGRUHV D HQWHQGHU PHOKRU D PLFURHVWUXW XL

$ PDLRULD GRV HVWXGRV HP ILQDQoDV OLGDP FRP C
UHIJXODUPHQWH HVSDoDGRV DUWLILFLDOPHQWH REWLGRYV
GHOLGDU FRP GDGRV GH DOWD IUHTXrQFLD RX SHOR IDWR C
IRUDP GHVHQYROYLGRY SDUD DSOLFDomR HP VpULHV KRP!

$ PHWRGRORJLD GH SHVTXLVD HP DOWD IUHTXrQFLD EX
FLrQFKDVGRPR D ItVLFD H D TXtPLFD D H[SORUDU RV GDGI
SURSULHGDGHV HVWDWtVWLFDV IXQGDPHQWDLY IDWRYV F
SUHPLVVDVY E XVDU HVVHV IDWRV HVWLOL]DGRV SDUD FRQ
SRGHP UHSURGX]LU GH IRUPD VDWLVIDWYyULD RV IDWRV HYV
IRUQHFHU ERDV SUHYLV}HV GRV PRYLPHQWRYV IXWXURV I

+DXWVEK UHVXPH RV SULQFLSDLVY DFKDGRV HPStUL
IUHTXrQFLD FRQIRUPH VHIJIXH D SUDWLFDPHQWH WRGDV D
FRUUHODomR VHULDO HOHYDGD VHMD SDUD VpULHV KRPRJ



VMR QHFHVViIULRY PRGHORYV GLQKkPLFRV DSURSULDGRYV SDU
YDULiIYHLVY HP DOWD IUHTXrQFLD VMR SHUVLVWHQWHYV QR V
SUD]R R TXH H[LJH PRGHORY QmR DSHQDV FRP GLQKPLFD GF
FRP FRPSRUWDPHQWR GH PHPyULD ORQJD F D PDLRULD G
FRPR YRODWLOLGDGH H OLTXLGH] DVVXPHP DSHQDV YDO
HVSHFtILFRV SDUD YDULiIYHLV GH YDORU SRVLWLYR G Sl
IUHTXrQFLD HVWmMR VXMHLWDV D IRUWHV VD]RQDOLGDGHYV |
FDUDFWHUL]DGR XP DOWR QtYHO GH DWLYLGDGH DSyV D DE
XP PHQRU QtYHO GH DWLYLGDGH QR KRUIULR GH DOPRoOR H
SRVVXHP XP FRPSRUWDPHQWR DSUR[LPDGDEH® WN I 1'% EWHID
,VVR H[LJH R XVR GH DERUGDJHQV GLQKPLFDV SDUD YD
GLVWULEXLO}HV GH DOJXPDV YDULiYHLVY HP DOWD IUHTXrC
FRQWtQXRY FRPR SRU H[HPSOR D DOWD SURSRUomR GH UH
DFXPXODGRV PHGLGRV VHIJXQGR R FDOHQGIiULR SDGUMR

'DFRURJQD HW DO FRQGX]LUDP XP HYWXGR FRP GELC
TXH D QDV IUHTXrQFLDV PDLV DOWDV R SUHOR PpGLR ILFD
SURFHVVR GH IRUPDOomR GH SUHORV RIXVFD DOJXPDV SURSU
EDL[DV E $ GLVWULEXLomR GRV UHWRUQRV SRVVXL FDXGD
DXPHQWD F OHLV GHHVFDOD GHVFUHYHP UHWRUQRV PpGL
FRPR XPD IXQomR GH VHXV LQWHUYDORY GHWHPSR G KiHY
QD IRUPPOXN®@H YRODWLOLGDGH GLiULD H VHPDQDO H SD
HQFRQWUDGR\G IDMNDPBOHR ® TXDO p QHIDWLYDPHQWH FR
YRODWLOLGDGH

6HIJXQGR 'DFRURJQD HW DO QR TXH VH UHIHUH |
PHUFDGR GH PRHGD HVWUDQJHLUD ); DOJXQV WUDEDOKF
DUJXPHQWDP TXH RV UHWRUQRV VH DSUR[LPDP GH XPD GLV
FRPR5RJDOVNL 9LQVR DILUPDP TXH RV UHWRMBERYV V!
BWXGHQW LQVWiYHLY HQTXDQWR RXWURV FRPR &DOGHUR
H[LVWIQFLD GH XPD GLVWULEXLomR ~QLFD

$ PDLRU SDUWH GRV SHVTXLVDGRUHY FRQFRUGDP VHJ.
PRGHOR GH KHWHURFHGDVWLFLGDGH FRQGLFLRQDO IRUQH
JHUDomR GH GDGRV TXH PRGHORV GH GLVWULEXLO}HV LQF



&RP UHODoOomR jGLVWULEXLomR GRV UHWRUQRV D ~QLF
GLIULRV SRVVXHP FDXGDV SHVDGDV H VH GRVQYOGRFLDBP NEL
*DXVVLDQR $OpP GLVVR D OLWHUDWXUD GR *$5&+ WDPEp
UHWRUQRV QmR p HVWiYHO 'DFRURJQD HW DO

*RRGKDUW JLIJOLXROL UHODWDUDP HYLGrQFLDYV
SULPHLUD RUGHP GRVY UHWRUQRY QDV IUHTXrQFLDV PDLV I
SURFHVVR GH IRUPDomR GH SUHORYV

'DFRURJQD *HQFD\ HW DO DSUHVHQWDUDP D 1>
UHWRUQRYVY GR DWLYR 86" '(0 SDUD YiULRYV ODJV DWp PLC
LOQOWHUSRWDBMHFBEHQWH H VHXVY UHVXOWDGRV UHYHODUDF

ODJV R TXH VHIXQGR RV DXWRUHV p GHYWGRNYR HYS R&D
DXWRUHVDANDW.WR p XPDHVFDOD GHWHPSRDUWLILFLDO T2
WLFDN DXWRFRUUHODoOomR QHJDWLYD p REGUBXDIYGGIR\DWSNED
H[SOLFDo}HV SDUD WYV RBRXIBDP RGLQL}HVY GLYHUJHQWHYV
QRWtFLDVY VREUH RV SUHORV GRV DWLYRV EDH NHW 8 BKN\PHDUW
GHIRUPDAS RWBBVXPD GHWHUPLQDGD GLUHomR TXDQGR Ki
%ROOHUVOHY 'RPRZLW] JORRG

6HIXQGR 'DFRURJQD *HQFD\ HW DO HVVH FRPSI
QHIJDWLYD WDPEpP IRL UHODWDGR QD OLWHUDWXUD SDUD
FRQWUDWRY IXWXXRRIGRIHHEFDGRXQV tQGLFHV GH Do}lHV
WRXFKDXG SRWWOBXVDODFRURJQD *HQFD\ HW DO I
DXWRFRUUHODoO}HV QHJDWLYDVY GHUHWRUQRV TXH QmR Vm
FROQOWUDWRYV IXWXURV (VVH IHQ{PHQR SRGH VHU H[SOLFD(

SHOR IDWR GH TXH DOJXQV tQGLFHV LQFOXHP Do}HV
DXWRFRUUHODomR GRVY UHWRUQRV HVWi UHODFLRQDGD D |
GHYH VHU FRQVLGHUDGD DR VH XWLOL]DU GDGRV GH DOW

$ DXWRFRUUHODoOomR QHJDWLYD GH SULPHLUD RUGHP p
SUHFLVD VHU UHPRYLGR 8P SUHOR HILFD] p GHILQLGR VHJ>
FRPR DTXHOH TXH HOLPLQD D DXWRFRUUHODoOomR QHJDWL"®

'‘DFRURJQD *HQFD\ HW DO HVWXGDUDP DV GLVW
DWLYRV ILQDQFHLURYVY DSUHVHQWDQGR PRPHQWRY FDOFX



86' '(0 2V DXWRUHV UHODWDUDP PpGLDV SUY[LPDV GH ]JHL
LQGLFDQGR GLVWULEXL0}HV DSUR[LPDGDPHQWH VLPpWUL
&RQWXGR D FXUWRVH UHYHORX GLVWULEXLO}HV EDV\
IUHTXrQFLDV PDLV DOWDV 6HJXQGR 'DFRURJQD *HQFD\ |
FRQWUDGLOMR HQWUH RV UHVXOWDGRY GH *RRGKDUW )LJC
GLPLQXHP HP IUHTXrQFLDV PDLRUHV TXH PLQXWRV H RV
TXH WUD] HYLGrQFLDV GH FDXGDV SHVDGDV FUHVFHQWHYV
DPERV RV UHVXOWDGRY VMR VXVWHQWIiYHLV GHSHQG
$ GLYHUJrQFLD QR TXDUWR PRPHQWR H[SOLFD SRUTXH
FRQVLGHUDGRV D PHOKRU GHILQLomR GH YRODWLOLGDGH
IXQomR GH DXWRFRUUHODoOmMR GD YDULKkQFLD RV YDORUH
DXPHQWR GR Q~PHUR GH REVHUYDo}HV 'DFRURJQD *HQFI
6HIJXQGR 'DFRURJQD *HQFD\ HW DO DV FDXGD
SRVVtYHLY SRGHP VHU FODVVLILFDGDVY HP WUrV FDWHJRULLE
ILQLWRV HD IXQomR GH GLVWULEXLomR DFXPXODGD GLPLQ;
SHVDGDV D IXQomR GH GLVWULEXLomR DFXPXODGD GLPLQ:
GHOLPLWDGDV QmR SRVVXHP FDXGDYV
(VWVDV FDWHJRULDY SRGHP VHU GLIHUHQFLDGDV SHOR »
FRP. 'SDUD DV GLVWULEXL0}HV GH FDXGDV OHYHV .! S
SDUD DV GHOLPLWDGDYV
6HIJXQGR 'DFRURJQD *HQFD\ HW DO H[LVWH EDV
GH FDXGDV SHVDGDV QRV UHWRUQRYV GH DWLYRV ILQDQFHL
QULHV JRUHWDQ 3KLOOLSV H *KRVH .URQHU
'DFRURJQD *HQFD\ HW DO UHODWDUDP TXH WRG|
UHODomR DR 86' SRVVXHP tQGLFH GH FDXGD HQWUH H
IUHTXrQFLDV PDLV EDL[DV RV DXWRUHV UHSRUWDUDP LQ'
6HIJXQGR 'DFRURJQD *HQFD\ HW DO R tQGLFH Gt
XPD PHGLGD HPStULFD GR QtYHO GH UHJXODomR H HILFLrQ
FDXGD LQGLFDP OLYUH LQWHUDOomR HQWUH DJHQWH FRP GL
UHJXODomR H DMXVWDPHQWR VXDYH D FKRTXHV H[WHUQR
4XDQGR RtQGLFH GH FDXGD p FRQKHFLGR SRGH VH DS
IRUD GD DPRVWUD D ILP GH FRQVLGHUDU SRVVtYHLV PRYLI



REVHUYDGRV DLQGD 1HVWH VHQWLGR 'DFRURJQD *HQFD\
ULVFRV HIWUHPRYVY QR TXDO HOHV HVWLPDP RV TXDQWLYV C
HPStULFRV FRP DTXHOHV REWLGRY SRUPRGHORV WHYULFR'
R +$5&+ GH 0XOOHU HW DO

2V UHVXOWDGRY REWLGRYV SRU 'DFRURJQD *HQFD\ HW
SREUH GDV GLVWULBXH GIWX ARQWDIXBQGR ULVFRV H[WUHP
PRGHOR *$5&+ REWHYH UHVXOWDGRY PHOKRUHV PDV
PRGHOR +$5&+ VXSHUHVWLPD XP SRXFR RV ULVFRYV

2V DXWRUHV PRVWUDUDP TXH HP JHUDO RV PRGHORYV G
R FRPSRUWDPHQWR GH FDXGD GDV WD[DV GR PHUFDGR );
GLVWULEXLO}HV LQFRQGLFLRQDLYV

$ IXQomR GH DXWRFRUUHODomR GH XP SURFHVVR HV
GHSHQGIrQFLD VHULDO $ DXWRFRUUHODOMR VLQDOD]JIVXP S
TXH VMR P~OWLSORV LOQWHLURY GH XP FHUWR SHUtRGR LQ¢
'DERURJQD *HQFED\ HW DO

'DFRURJQD *HQFD\ HWDO HIHWXDUDP XPD DQiOL\
SDUD UHWRUQRV FDOFXODGRY SRU KRUD VHXV YDORUHV D|
2V UHVXOWDGRYV PRV W U D UDPBRWWRIVF DWOUNODVBR $BDW KR L
H[LVWrQFLD GH SDGU}HV GH YRODWLOLGDGH

(OHV WDPEpPP PRVWUDUDP SLFRIPW RQIQRFIHVLKR VY 3D V.
VD]RQDOLGDGH GLiULD 'DFRURJQD *HQFD\ HW DO H
YRODWLOLGD®HFRMP DYR @BUMHDEGADGR );

2 Q~PHUR PpPBILRMYHYH SDUD GDU XPD LGHLD GH DWLYLGLE
HP IXQomR GD KRUD GR GLD H GLD GD VHPDQD 2V UHVXOWD(
Pi[LPD GLiULD p PDLV RX PHQRV YH]HV PDLRU TXH D PtQL
VHIXQGR RV DXWRUHV SHOD HVWUXWXUD GHVVH PHUFDGF
GLIHUHQWHYV $PpULFD (XURSDH/HVWHGD EVLD GHPRGR T.
RV PHUFDGRY QRUWH DPHULFDQR H HXURSHX HVWmR DPER\
GHYH LJQRUDU DV GLIHUHQoDV HQWUH KRUDV GR GLD H G

6D]JRQDOLGDGHY LQWUDGLIiULDV WDPEpPP IRUDP HQFRC
*K\WHOV -DVLDN $QGHUVHQ %ROOHUVOHY E H +|



GR PHUFDGR ); EROVDV GH YDORUHV HPHUFDGRV PRQHWIiU
UHVXOWD HP SDGU}HV GH VD]JRQDOLGDGH GLIHUHQFLDGR\

6HIJXQGR 'DFRURJQD *HQFD\ HW DO HVVHV SD
IRUPDWR 38" SRUTXH D DOWD YRODWLOLGDGH GH DEHUW XU
p VHIXLGD SRU RXWUR DXPHQWR DQWHV GR IHFKDPHQWR

%DOORFKL HD®OBFRWERIJQD *HQFD\ HW DO HVW)>
(XURIXWHKKYWHHODQGR TXH SDUD WRGRV RV FRQW UDWRINFQH JF
SRU KRUD SRVVXL XP IRUPDWR 38" FRP YDORU PtQEPR\B\WH Y |
GH DWLYLGDGH QR LQtFLR H QR ILQDO GR GLD

6HIXQGR 'DFRURJQD *HQFD\ HW DO UHWRUQRYV
SDUHFLGR j DWLFN®DOGBIGHLD FRP SHUtRGRV GHDEHUWXUL
SUHORYV

&RP UHODoOmR j DMUIBWN.GWGR GBI VHPDQD 'DFRURJQD *H
PRVWUDUDP HYLGrQFLDY GH XP HIHLWR GLD GD VHPDQD |
Pi[LPD QDV TXLQWDV H VH[WDV IHLUDYV



5(9,6-2 '$ /,7(5$785%

'HQWUH RV WUDEDOKRYV VHPLQDLY HP DOWD IUHTXrQFLI
GDV HVWLPDWLYDV GH YDULKQFLD GH UHWRUQRYV LQWUDGL
GDGRV GH DOWD IUHTXrQFLD QR PHUFDGR GH FKkPELR SDUI
UHWRUQRV H HVWLPDU D YRODWLOLGDGH F *RRGKDUW 0
HVWUXWXUD GH PHUFDGR HIHLWRYV VD]J]RQDLV LQWUDGLIU
$QGHUVHQ %ROOHUVOHY D E HVWXGDUDP R FF
LQWUDGLIULD FKRTXHV GH YRODWLOLGDGH H SHUVLVWTrC
YRODWLOLGDGH UHDOL]DGD WDPEpP QR PHUFDGR GH FkP

2XWURV WUDEDOKRYVY UHOHYDQWHY TXH DMXGDUDP D |
HPStULFDVY SDUD D QRYD FODVVH GH HVWLPDGRUHV TXH L
$QGHUVHQ %ROOHUVOHY D $QGHUVHQ %ROOHUVOHY
%ROOHUVOHY 'LHEROG IDE\V %DUQGRUII 1LHOVHC

ODUWHQV FRPSDURX YiULDV PHGLGDV H SUHYLV]
PRGHORV *$5&+ SDUD R tQGLFH IXWXUR GR 6 3 2 DXWRU
QHJRFLDomR QR LQWHUYDOR GH XPD GLD SDUD R RXWUR D
GLiULD p SHOD VRPD GRV TXDGUDGRYV GH UHWR IRYRIW G HJ KPAL
2V UHVXOWDGRY GHVVH HVYWXGR PRVWUDUDP TXH D PHOKR
FRP EDVH QD PRGHODJRIYHG DRRWWVOAB YRODWLOLGDGH

$JJDUZDO HW DO HVWXGDUDP RV WLSRV GHHYHQW
YRODWLOLGDGH GH PHUFDGRY GH Do}HV HPHUJHQWHV H[DF
SHUtRGRY GH DOWD YRODWLOLGDGH (OHV XVDUDP XP DOJ
FXPXODWLYD ,&66 SDUD LGHQWLILFDU SRQWRV GH FKRT?>
PHUFDGR HD GXUDomR GRV PHVPRV 6HJXQGR RV DXWRUHV
DR FKRTXHV GH YRODWLOLGDGHBERP O RFD RV~ VIHFRGHRY HYQHV
LGHQWLILFDGR SHORV DXWRUHV FRPR VLJQLILFDWLYR D SR
GH Do}HV HPHUJHQWHYV

$QGHUVHQ HW DO LQYHVWLJIJDUDP JDQKRV LPSF
YRODWLOLGDGH GH UHWRUQR GH DWLYRV ILQDQFHLURYV D ¢
REWLGRV D SDUWLU GH XPD HVWUXWXUD SUiWLFD GH LPSC



VDOWRYV VLIQLILFDWLYRV HP SUHoRVY GH DWLYRV ILQDQFHL
TXH SHUPLWHP D VHSDUDomR QmR SDUDPpWULFD GRV GRL
TXDGUIWLFD H WHVWHYVY QmR SDUDPpWULFRYV SDUD VDOWEF
EDVHDGDY HP UHWRUQRYV ORJDUtWPLFRYV GH FLQFR PLQXW
$QGHUVHQ HW DO DQDOLVDUDP HPSLULFDPHQW
FKPELR 'O 86' UHWRUQRV GHtQGLFHVY GH Do}HV 86 6 3 H
GRV (VWDGRV 8QLGRV D SDUWLU GH SUHoORV GH DOWD I
FRUUHVSRQGHQWHY DR SHUtRGR GH MDQHLUR GH D GF
FRPSRQHQWH GH VDOWRY QD YRODWLOLGDGH p PXLWRLPSF
TXH R FRPSRQHQWH FRQWtQXR $ VHSDUDomR GHVVDV GXI
FRPSROQHQWH FRQWtQXR UHVXOWD HP PHOKRULD FRQVLG
UHWRUQR GH DWLYRV HP GDGRV IRUD GD DPRVWUD $GLFLR
GRV VDOWRV VLIQLILFDWLYRV QRV UHWRUQRV HVWMmMR
PDFURHFRQ{PLFRV HVSHFtILFRV )LQDOPHQWH TXDQGR 1
FROQWtQXD GD DPRVWUD H PHGLGDY GH YDULDELOLGDGH G
YRODWLOLGDGH OLQHDU VLPSOHV HQFRQWUDP TXHDSHQD
UHVXOWD HP JDQKRV VLIQLILFDWLYRYVY HP UHODomR DRV
UHDOL]DGD VLPSOHV XVDGR QD OLWHUDWXUD UHFHQWH
&RUVL SURS{V XP PRGHOR DGLWLYR HP FDVFDWD (
GHILQLGRY SDUD GLIHUHQWHYV SHUtRGRV GH WHPSR (VVD
PRGHOR DXWRUHJUHVVLYR VLPSOHY GH YRODWLOLGDGH U|
FRP D SDUWLFXODULGDGH GH FRQVLGHUDU GLIHUHQWHYV F
KRULIRQWHY GH WHPSR GLVWLQWRYV HGHQRPLQDGR SRUW
GH 9RODWLOLGDGH 5HDOL]DGD +%$5 59 $ GHVSHLWR GD \
DXVrQFLD GH SURSULHGDGH GH PHPYULD YHUGDGHLUDPHQ\
&RUVL PRVWUDUDP TXH R PRGHOR +%$5 59 FRQVHJX
FDUDFWHUtVWLFDV HPStULFDVY DSUHVHQWDGDV SHORV UH
SHYVDGDV H DXWR VLPLODULGDGH HP XP PRGR WUDWIiIYHO
2V UHVXOWDGRV HPStULFRVY GHVVHV DXWRUHV PRVW
%DVHDGR HP UHVXOWDGRYVY GH SUHYLVmMR IRUD GD DPRVWL
UHDOL]DGD GR FKPELR GH GyODUHV DPHULFDQRYV SRU IUDQI
R PRGHOR +$5 SURSRUFLRQD PHOKRULDY SDUD RV PRGH(



KRULIRQWHY WHPSRUDLYVY FRQVLGHUDGRYVY XP GLD XPDH GX
$5),0$ GH HVYWLPDomR PXLWR PDLV FRPSOLFDGRV &RUVL

6KHSKDUG G6KHSSDUG HVWXGDUDP R GHVHPSHQKEF
GH YRODWLOLGDGH GHVHQKDGRYV SDUD H[SORUDU GDGRYV C
SDUWLU GH XPD FODVVH GH PRGHORYVY GHQRPLQDGRV PRGHC
DOWD IUHTXrQFLD +($9< TXHVmMR FRQVWUXtGRYV SDUD DS
IDJHU HVWLPDo}HV SDUD SHUtRGRV GH WHPSR IXWXUR GD

6HIXQGR 6KHSKDUG G6KHSSDUG HVVHV PRGHORYV
UHYHUVmMR j PpGLD TXDQWR GH PRPHQWR (OHV VmR GH DO.
TXHEUDV HVWUXWXUDLV HVH DMXVWDP UDSLGDPHQWH jV
UHWRUQRY GHDWLYRV 2V PRGHORV VMR DSOLFDGRV HP SH
YDULDGR VXEVWDQFLDOPHQWH SDUD DYDOLDU D FDSDFLC
HVWUHVVDGRYV

6KHSKDUG G6KHSSDUG DOQDOLVDUDP FRPR p R GH?
FLUFXQVWKQFLDY GH FRQWUDomR GH FUpGLWR FUHGLW F
PRGHORV *$5&+ PDLV WUDGLFLRQDLYVY $ DERUGDJHP GRV
LQIHUHQFLDO GH XPD YDULHGDGH GH HVWLPDGRUHVY QmR S
SUHoRVY GH DWLYRV ,VVR LQFOXL GRLVY HVWLPDGRUHV R S
VLVWHPDWLFDPHQWH HVWXGDGD SRU $QGHUVHQ %ROO
%DUQGRUII 1LHOVHQ O6KHSKDUG H RVHIXQGR TXHW
GH PLFURHVWUXWXUD GRWYWURBHYIPO GI®VGRp TRXH IRL LQWU
%DUQGRUII 1LHOVHQ HW DO

2V UHVXOWDGRY GH 6KHSKDUG 6KHSSDUG PRVWL
VmR PDLV UREXVWRYV jV TXHEUDV GH QtYHO QD YRODWLOLG
2V DXWRUHV WDPEpP PRVWUDUDP TXH RV PRGHORYV +($9< Vr
QtYHLY GH YRODWLOLGDGH PDLV UDSLGDPHQWH $OpP GL\
SRVVXHP DV FDUDFWHUtVWLFRFHQHMXPY XXMM R pl@ MWOMHR S L
PRGHORV WUDGLFLRQDLYV

1RXUHOGLQ HW DO LOQWURGX]LUDP XPD QRYD FDW|
YRODWLOLGDGH FRP GHVHPSHQKR UREXVWR HP HVWLPDom
FRYDULKQFLD SDUD XPD FROHomR GH DWLYRV ILQDQFHLUR\
DUWLJRY GHVVD QDWXUH]D SDUD R FDVR PXOWLYDULDGR >



DWLYRV (OHV DSUHVHQWDP RV UHVXOWDGRVY REWLGRV F
+($9< PXOWLYDULDGRY 8VDQGR XPD HVSHFLILFDomR OLQH!
SURSULHGDGHVY GLQKPLFDV GR PRGHOR D UHSUHVHQWDoO
IRUQHFHUHP IYUPXODV IHFKDGDV GHHVWLPDOmMR PRVWUDF
+($9< GLIHUHP GR SHUILO GRV PRGHORYV *$5&+ GH HVWLPDc
SHUVLVWIQFLD H GH PRPHQWRY GH FXUWR SUD]R

6HIJXQGR 1RXUHOGLQ HW DO D SDUDPHWUL]Dor
SHUPLWH PRPHQWRY QmR FRQGLFLRQDGRY GR PRGHOR D V.
RV SDUKPHWURY GLQKPLFRY GHYHP VHU HQWmR HVWLPDGR
+($9< GLIHUH GRV PRGHORYV GR WLSR $5&+ SHOR XVR GH F
SUYSULRV GH UHWRUQRYV SDUD PRGHODU D YDULKQFLD FRQ
HVSHFELILFDOomR GD FRYDULKQFLD SUHWHQGLGD TXDQGR D
HVSHFLILFDomR DPSOD FRPR QR FDVR HP TXH DV PDWUL]}L
GLDJRQDO RX HVFDODU

1D DSOLFDomR HP (7) GH 6 3 H HP GH] Do}HV GR tQGLF

FRPSDUDUDP RV PRGHORYV +($9< H *$5&+ QXP DPELHQ
PRVWUDP TXH SUHYLV}HV FRP PRGHORYV +($9< VMR VXSHUL
VHQGR RV JDQKRV SDUWLFXODUPHQWH VLJQLILFDQWHV HI

2V UHVXOWDGRY SDUHFHP FRQVLVWHQWHY HQWUH GLIt
XVDGRV QDV GH] Do}HV GR tQGLFH '-,$ HP XP PRGHOR GH FR
UHODWLYDPHQWH FXUWD GRV PRGHORYV +($9< TXDQGR FRP ¢
VHU FDSD]HV GH UHSOLFDU HILFLHQWHPHQWH PXGDQoDV V
DWLYRYV

1R TXH VH UHIHUH jV FRUUHODO}HV RV UHVXOWDGRYV RE
GHFRPSRVLO}HV GH ORJ YHURVVLPLOKDQoD HRV WHVWHV G
GH DOWD IUHTXrQFLD IRUQHFHP WHPSHVWLYDPHQWH LQIR
HVWLPDomR GH FRUUHODO}HV FRQGLFLRQDLYV

$LW 6DKDOLD HW DO DYDOLDUDP RLPSDFWR GD GF
UXtGR GD PLFURHVWUXWXUD GH PHUFDGR VREUH DV SURS|
LOQWHJUDGD GR SUHOR GH XPDWLYR EDVHDGR HP GDGRV DPF
TXH R UXtGR VHMD XPD FRQVLGHUDomR GRPLQDQWH



6HIXQGR $LW 6DKDOLD HW DO D GHVFHQWUDOL]
SODWDIRUPDV FRPELQDGD FRP R FUHVFLPHQWR GD IUHTXr(
FROHWD GRVYVGDGRV HLVVR SRVWHULRUPHQWHDIHWD D HV\
LQWHJUDGD GLiULD GR SUHoR 2 DSDUHFLPHQWR GH SODWI
TXH P~-OWLSODV WUDQVDo}HV SRGHP VHU H[HFXWDGDV
FRQVROLGDGDY GDV EDVHVY GH GDGRYV DR PHVPR WHPSR HI
SRUWDQWR R SRWHQFLDO GHSHTXHQDV GLVWRUO}HV QR W|
YHQGD H RXWUDV IRUPDV GH HUUR QRV GDGRYV

2 SUREOHPD VHIXQGR RV DXWRUHV p TXHDDWLYLGDG
YHORFLGDGH GH FROHWD H GLVVHPLQDomR GD ILWD FRCQ
SODWDIRUPDYV 3DUD UHVROYHU HVVD GLILFXOGDGH RV DX
HVFDODV GHWHPSRGHYHIXQFLRQDU PHVPR TXDQGR R UXtG
RV DXWRUHY DQDOLVDUDP HP TXH FRQWH[WR XP UHILQDP
P~-OWLSODV HVFDODVY GH WHPSR HFRPSDUDUDP HPSLULFDF
YRODWLOLGDGH UHDOL]DGD SDGUMR

$LW 6DKDOLD HW DO SURSXVHUDP XP WHVWH HVYV
SUHVHQoD GH UXtGR GH PLFURHVWUXWXUD QR PHUFDGR |
GRPLQDQWH R WHVWH HVWDWtVWLFR EiVLFR QmR p PDLV FI
D WUDMHWYULD GD DPRVWUD p FRQWtQXD RX GHVFRQW1tQ X
WRUQD VH SRVVtYHO VHSDUDU HVVDV GXDV KLSyWHVHV $
UREXVWR WHP XP ERP GHVHPSHQKR VRE D KLSyWHVH QXO
KLSYyWHVH QXOD LQFOXL VDOWRY VXD SHUIRUPDQFH p PHQ!
GH WLUDU D PpGLD WHQGH D DIHWDU D ILQD HVWUXWXUD G
DFKDGRV GH $LW 6DKDOLD HW DO GHPRQVWUDP TXH D |
QmR UREXVWD GR WHVWH HVWDWtItVWLFR SHUPDQHFH RX
SUHVHQWHY QD EDVH GH GDGRV FRQVLGHUDGD

%ROOHUVOHY HW DO SURSXVHUDP XPD QRYD FOD
VLPSOHVY EDVHDGRYVY QD YRODWLOLGDGH UHDOL]DGD (OH\
PRGHORVY GH HVWLPDomR GH YRODWLOLGDGH SDGUmMR SR
YDULDomR WHPSRUDO GD PDJQLWXGH GRV HUURV GH PHQV X
IRUPD TXH RV HUURV DWHQXDP RV SDUKPHWURY GRV PRGHI



6HIXQGR %YROOHUVOHY HW DO XP PHPEUR SDUW
FODVVH GH PRGHORYVY GHQRPLQDGR PRGHOR +$54 VXSHU
PRGHORYVY QRUPDOPHQWH DGRWDGRV QD OLWHUDWXUD ,VV
TXDQWR IRUD GD DPRVWUD SDUD D YRODWLOLGDGH GD FDL
XP Q~PHUR GH Do}HV LQGLYLGXDLV

2V QRYRV PRGHORV GHVHQYROYLGRV SRU %ROOHUVOH
PXLWDV RXWUDV VLWXDo}HV 2 SUrPLR GH ULVFR SHOD YRO
GLIHUHQoD HQWUH D H[SHFWKQFLD QHXWUD DR ULVFR GD Y
DJUHJDGD H D HISHFWkKkQFLD HVWDWtVWLFD UHDO GD YROLI
DWHQomR QD OLWHUDWXUD $ H[SHFWkKkQFLD QHXWUD DR UL
SDUWLU GRV SUHoRV GDV RSo0}HV HP XPD PDQHLUD HVVHQ

2V PRGHORV +$54 PDQWpP D SUHPLVVD GH HVWLPDO}F
SUHYLV}HV GR SUrPLR GH ULVFR SHOD YRODWLOLGDGH 2V
%ROOHUVOHY HW DO VMR XQLYDULDGRV &RQWXGR P
JHUHQFLDPHQWR H j PHQVXUDomR GR ULVFR VmR LQWULQ
UHTXHUHQGR WDQWR DV HVWLPDo}HV GH YDULKQFLDV TXCLC

&DVDV HW DO DODOLVRX R SRGHU SUHGLWLYR GF
SUrPLR GH ULVFR H YDULKQFLD FRQGLFLRQDO SDUD UHWR'
Do}HV DWLYLGDGH HFRQ{PLFD HLQVWDELOLGDGH ILQDQFH
JOREDO (VWHV HVWLPDGRUHV VmR REWLGRV D SDUWLL
VHPLSDUDPpWULFDV GRPRGHORDXWRUUHJUHVVLYR KHWH
RVDXWRUHYVY GHWHUPLQDP TXHR SUrPLRGHULVFR SHOD YD
UHWRUQRVY HP HIFHVVR HQTXDQWR D YDULKQFLD FRQGLFLR
$OpP GLVVR RV DXWRUHV WDPEpP UHODWDP TXH D YDULKCGC
GXUDQWHR SHUtRGR GH FULVHJOREDOH DQWHV GR SHUtRC
SDUDPpWULFD GR PRGHOR KHWHURJrQHR DXWRUHJUHVVLY
FRP RV WUDEDOKRY DQWHULRUHY QD OLWHUDWXUD &RQW
FRHILFLHQWH YDULDQWHY QR WHPSR VMR RV  TXHPRVWUDP
HOHYDGR SDUD RVUHWRUQRV GRPHUFDGR GHDo}HV HSDUL
VXJHULQGR TXH SHUtRGRV GH H[WUHPD YRODWLOLGDGH U
UDSLGDPHQWH j WXUEXOrQFLD



$LW 6DKDOLD HW DO SURSXVHUDP XP WHVWH HVW
UXtGR GD PLFURHVWUXWXUD GH PHUFDGR HP GDGRV GH V
EDVHDUDP QR PpWRGR GH PpGLDV SDUD UHSUHVHQWDU R ¢
PpGLD GRV GDGRV GH WUDQVDO}HV RX FRWDOo}HV p FDOFXC
YDULDQGR HQWUH WULQWD VHIJXQGRV D FLQFR PLQXWRYV

6HIJXQGR R DXWRUHV R WHVWH SURSRVWR HQIDWL]D L
HVWLPDGRUHY GH YRODWLOLGDGH FRP R SURSYVLWR GH WH
WHP LPSDFWR VREUH RV GDGRV GH XPD GHWHUPLQDGD DPR
WHVWH VLIJQLILFD TXHD UHSHWLOMR GR SURFHGLPHQWR SD
VH WRUQDU XPD SUiIWLFD SDGUmMR DQWHV GH FRQVLGHU
HFRQRPPWULFR GH DOWD IUHTXrQFLD TXH QmR VHMD URE.

&RP UHODomR DR HVWXGRYV QR %UDVLO ORUHLUD /HPJ
DOWD IUHTXrQFLD SDUD HVYWLPDUD YRODWLOLGBPG®O®X 3L DUNLLC
SLVBID5 SDUD RtQGLFH %% OpWRGRV GHWHUPLQtVWLFRYV F
ILOWUDJHP GRV SDGU}HV VD]J]RQDLV VmR XVDGRV QR FIiOF
SUHYLV}HV GH 9D5 $GLFLRQDOPHQWH D SHVTXLVD GH ORU!|
UHVXOWDGRY REWLGRV FRP RV UHVXOWDGRYV GH PpWRGRYV
TXDQWtOLFD GH GDGRV HPStULFRVY &RP UHODomR DR 9D5 G|
SDUD HIWUDLU LQIRUPDomR VREUH D YRODWLOLGDGH FRQW
EDVHDGR QR GHVYLR SDGUmR DPRVWUDO HP XPD MDQHOD
PpGLD PyYHO HISRQHQFLDO SRQGHUDGD 2V PRGHORYV *$5&
DXWRUHV HP FRQMXQWR FRP PpWRGRVY GHWHUPLQtVWLFR
SUHYLVMR GD YRODWLOLGDGHHGR9D5LQWUDGLIULRV 2V
SUHGLWLYR 2V UHVXOWDGRV LQGLFDP TXHD ILOWUDJHP G
D REWHQomR GH SUHYLV}HV ~WHLVY GH YRODWLOLGDGH H

2 WUDEDOKR GH &DUYDOKR HW DO EXVFRXPRGHOL
DWLYRV PDLVY QHJRFLDGRV QD EROVD GH YDORUHV GH 6m
LQWUDGLIULRVHRHVWLPDGRU GH YDULKQFLD UHDOL]DGD
UHWRUQRV GLIiULRV SDGURQL]DGRYVY SHOD YRODWLOLGDG'
GLVWULEXLo}HV DSUR[LPDGDPHQWH QRUPDLV $OpP GLVVR
PHPyuLD ORQJD QD VpULH GH YRODWLOLGDGH



&DMXHLUR 7DEDN HQFRQWUDUDP HYLGrQFLDV GH
SUH&ERY® BYMNDWLYRV HVSHFtILFRV GRPHUFDGR GHDoO}HV EUI
+XUVW FRPR XPD PHGLGD GH GHSHQGrQFLD GH ORQJR S
GHSHQGrQFLD GH ORQJR SUD]R PDLV IRUWH SDUD SUHOR)
HOQOFRQWUDGD HP SUHoRV GH DEHUWXUD HIHFKDPHQWR 2V
ELG DVN SRGHP VHU FDUDFWHUL]DGRV SRU XPD GLVWULE
SRWrQFLD

&DSSD SHUHLUD DQDOLVDUDP DV FDUDFWHUtVW
UHWRUQRY GH GDGRV HP DOWD IUHTEHQFLD SDUD XP GRV DV
GH6mMR 3IDXOR 2V DXWRUHV EXVFDUDP PRGHODU D YRODWL
D SUHVHQoD GH PHPyULD ORQJD GHQWUH RXWURV IHQ{PH
GHVVHVY DXWRUHVY UHYHODUDP TXH DOpP GD PHPyULD ORQJ
PDV RV DXWRUHVY QmR REWLYHUDP HYLGrQFLDV GH HIHLW

&HUHWWD HW DO DOQDOLVDUDP GH TXH IRUPD D
LQIOXHQFLD D SHUIRUPDQFH GD SUHYLVMR GD YRODWLOL
XVDQGR R PRGHOR $3%$5&+ 2V DXWRUHV HIHWXDUDP DV SU
GLVWLQWDYV QRUPDO QRUPDO DVVLPpWULFD W VWXGH(
JHQHUDOL]DGD DVVLPpWULFD 'HDFRUGR FRP RV UHVXOWD
GLVWULEXLomR W VWXGHQW DVVLPpWULEQ NRDHROXRGHOOKK |
FRP GLVWULEXLomR QRUPDO IRL R TXH DSUHVHQWRX PHO
RXW RI VDPSOH

2 WUDEDOKR GH )RQVHFD HW DO EXVFRX LGHQW
OXFUDWLYDV FRP EDVH QRV HIHLWRYV GH OLGHUDQoOoD H QD !
YLVWD HIXWXUR QR %UDVLO XWLOL]DQGR GDGRV GH DOWCE L
PRGHORYV $5,0%$ $5),0%$ 9%$5 H 9(&0 FRP EDVH QRV GDGRYV
,ERYHVSD H GR ,ERYHVSD 2V DXWRUHV WDPEpP WHVWDUL
HVWUDWPJLD GH FRPSUD HPDQXWHQomR GD SRVLomR H HV)
DQDOLVDGR IRLGH GHDJRVWR GH D GH RXWXEUR GH
DQRUPDLVY FRP D XWLOL]DomR GH HVWUDWPpPJLDV GH QHJRFI
HIHLWRV GH OLGHUDQoD H GHIDVDIJHP HQWUH R tQGLFH ,E

LQN -~ QLRU 3HUHLUD FRPSDUDUDP GRLVY PRGHO
XWLOL]DQGR GDGRV LQWUDGLIULRY FRP IUHTXrQFLD GH F



OtTXLGRV GD %% TXDLV VHMDP %YUDGHVFR %%'& SHWU|
98%/( 7THOHPDU 71/3 H 8VLPLQDV 86,0 2V PRGHORV +$8!

0,'$6 *+<6(/6 HW DO IRUDP XWLOL]DGRYV HP MDQHODV
PLOQXWRYV QR SHUtRGR GH D
2 WUDEDOKR GH :LQN -XQLRU 3HUHLUD FRUULJH

PHUFDGR FRP RILOWURO0$ T SURSRVWR SRU +DQVHQ HW D¢
PHGLGDV GH SUHYLVMR GH YRODWLOLGDGH UHDOL]DGD GH
PpGLRV (40 HGRV5 DMXVWDGRY DSUHVHQWDP HYLGrQFL
PRGHOR 0,'$6 59 p VXSHULRU DR PRGHOR +$5 59 DSHQDV GH
jV SUHYLV}HV IRUD GD DPRVWUD VHJXQGR R WHVWH GH 'LHE
GH (40 QmR Ki GLIHUHQOD VLJQLILFDWLYD HQWUH RV PRGH
DXWRUHV VXJHUHP D XWLOL]DomR GRPRGHOR +$5 59 SDUD ¢
PDLRU IDFLOLGDGH GH HVWLPDomR $GLFLRQDOPHQWH W]
YRODWLOLGDGH UHDOL]DGD LQGX] GLVWULEXLO}HV GRYV L
GLVWULEXLomR QRUPDO

'H$UD~MR 'HEYLOD ORQWLQL D DQDOLVDUDP D UH
EROVD GH YDORUHVY EUDVLOHLUD HP PRPHQWRYV DQWHV H D
JUHTXHQF\ 7UDGLQJ 2V DXWRUHV XVDUDP GDGRV HQWUH
+)7 H D SDUD RV PRPHQWRYV GH LQLFLDomR H SyV +)7 H
FRP Pi[LPD YHURVVLPLOKDQoD FRP LQIRUPDomR FRPSOHWD
QHJDWLYD H VLIJQLILFDWLYD FRP R YROXPH QR SHUtRGR DQ!
VLIJQLILFDWLYD QR SHUtRGR SyV +)7

6DQWRYV =LHJHOPDQQ FRPSDUDP GLYHUVRV PRGH
PXOWL SHUtRGR GDV IDPtOLDV 0,'$6 H +$5 XWLOL]DQGR GDC
J,ERYHVSD 2V DXWRUHV XWLOL]DUDP PpWRGRY QmR SDUDP¢
SURFHVVR GH YDULDomR TXDGUiIWLFR 6HXV UHVXOWDGRYV
PHGLGDV GH YRODWLOLGDGH UREXVWDV D VDOWRYV SURGX]
&RQWXGR RV DXWRUHV REVHUYDUDP TXH DV SUHYLV}IHV
HVWDWLVWLEDPHQWH GLIHUHQWHY GDV SUHYLV}HV EDVHI
DXWRUHV WDPEpP UHODWDP TXH R GHVHPSHQKR UHODWLY
FRPELQDO}HV GH DERUGDJHQV VMR HVWDWLVWLFDPHQWH



2 WUDEDOKR GH 9LFHQWH HW DO HIDPLQRX VH
GLDULDPHQWH PDV HP PRPHQWRY GLIHUHQWHYV WrP SHUF
DWLYR 9LVDQGR FDSWXUDU DV LQFHUWH]DV HQIUHQWDGD\
DYRODWLOLGDGH SHUFHELGD FRPR D GLVWULEXLomR GH GF
D SDUWLU GH SUHoORV LQWUDGLIULRY FROHWDGRY DOHD
GLVWULEXLomR WHP XP DOWR JUDX GH GLVSHUVmMR LQGLF|
PHVPD RSLQLmMR VREUH D YDULDELOLGDGH GRV UHWRUQRYV
UHVXOWDGRY LQGLFDP TXH DV YRODWLOLGDGHY HVWLPDC
UHWRUQRY GLIULRV SRGHP QmR IXQFLRQDU EHP TXDQGR HP
D SRVVLELOLGDGH QmR FDSWXUD GRV ULVFRV FRUULGRYV

*DUFLD HW DO DQDOLVDUDP RV JDQKRV HFRQ{PL
EDVHDGD HP XP PRGHOR PXOWLYDULDGR GH YRODWLOLGDC
EDVH GH GDGRV HP DOWD IUHTXrQFLD FRP DV Do}HV PDLV Q
UHVXOWDGRYVY REWLGRYVY SHORV DXWRUHVY UHYHODUDP JDQK
PRGHORV WUDGLFLRQDLY GH YRODWLOLGDGH 3RU RXWUR (
DXWRUHVY UHODWDP TXH DV WD[DV GH GHVHPSHQKR QmR Vm
TXH RV JDQKRV HFRQ{PLFRV GD YRODWLOLGDGH UHDOL]D¢

8VDQGR RV SUHoOoRV GH QHJRFLDomR GH Do}HV 3(75
FRPSUHHQGLGR HQWUH H 9DO HW DO
ELYDULDGRV FRP EDVH HP GXDV RSo}HV GH UHODomR HQW
FRQGLFLRQDO GRVUHWRUQRV HP FRPSDUDOomR DRV PRGHOF
XVD D IXQomR DXWR UHJUHVVLYD KHWHURJrQHD +%$5 GR O
VHIXQGR SHUPLWH TXH RV FRPSRQHQWHYV GD 95 WHQKDF

&RPS 2 PPWRGR FRPSDUD DV HVWLPDWLYDV GHVVHYV |
ORJDULWPR 95 LQWUDGLIULR FRP DV SUHYLV}HV IHLWDYV FF
WHVWDU XPD SRWHQFLDO PHOKRULD GRV UHVXOWDGRYV GF
VXSHULRULGDGH SUHGLWLYD p FRQILUPDGD SHOD PpGLD
SUHYLVmMR 2V UHVXOWDGRYV REWLGRV QD %% FRP RV PRGF
IUHTXrQFLD FRQILUPDP GRLV DFKDGRV DQWHULRUHV RE
QRUWH DPHULFDQR SDUD SUHYLVMR GH UHWRUQRYV GH Do
SURSRUFLRQDP PHOKRULD VLJQLILFDWLYD QDV HVWLPDO}F



EDVHDGRVY HP UHWRUQRYV GLIULRV H GH IRUPD SDUFLPRQ
PRGHODJHP GD YRODWLOLGDGH
2V DFKDGRV GH 9DO HW DO SRGHP VHU ~WHLV H
LQWUDGLIULR H GH SRVLo}HV FRPSUDGDV YHQGLGDV SDU
FRQGLFLRQDLV +%$5 H &RPS SHUPLWHP FRPSDUDU H UHIL
PHWRGRORJLDY GH YDORU HP ULVFR 9D5 3RU ~OWLPR R\
Do}HV DQDOLVDGRYVY TXHRV PRGHORV GH SUHoRV GHDOWD
VXSHULRU D GH PRGHORV TXH XVDP SUHORV GLIiULRV GH |
'H 20LYHLUD FRQGX]LX XP HVWXGR EXVFDQGR DY
GD VHPDQD QR ELG DVN VSUHDG QD %RYHVSD 3DUD LVVR
YDORUHY GH 6mR 3DXOR GHODUoR D 'HIHPEUR GH H GHDI
SRVVtYHO FRQILUPDU DV DQRPDOLDYV GH FDOHQGIULR QR E
UHWRUQRV GLIULRVY RVDXWRUHV REVHUYDUDP HIHLWRV GL
HIHLWR GLD GD VHPDQD PDLV SURQXQFLDGR QRV GLDV PLC
'H $UD~MR 'H $YLOD ORQWLQL E DSUHVHQWDUDP X
YRODWLOLGDGH IXWXUD D SDUWLU GD HIWUDomR GRV GDG
WpFQLFDV GH %LJ 'DWD 3DUD LVVR RV DXWRUHV DQDOLVD
SHUtRGR HQWUH GH H 2V DXWRUHV XWLOL]DUDP $SD
+DGRRS 6WUHDPLQJ SDUD R FIOFXOR GLVWULEXtGR GD HV!
EDVHHP VpULHVY GH SUHORY SRQGHUDGRY SHOR YROXPH QR
DV SURMHo}HV RV DXWRUHV XWLOL]DUDP R PRGHOR +$5 59
HVWLPDWLYDV H SURMHo}HVY RFRUUHUDP FRQIRUPH HVSHL
) 6DQWRYV HW DO DQDOLVDUDP RLPSDFWR GH DQ-
PHUFDGRV IXWXURV EUDVLOHLURY YLVDQGR HQWHQGHU D |
HSUHoRV GRVDWLYRV 2VDXWRUHY XWLOL]DUDP GDGRV LC
HFRQVWDWDUDP TXH RV DQ~QFLRV PDFURHFRQ{PLFRV
SUHoRVY QR PHUFDGR GH FKkPELR H QR tQGLFH ,ERYHVSD 2
HvwWUDWpJLD GHLQYHVWLPHQWR EDVHDGD QD UHDomR DR
REWHYH XPD WD[D GH VXFHVRFRWGRI V DRABDGDX DHR/RWXNGURD



6HIJXQGR 'H $UD~MR QMR H[LVWH QD OLWHUDWXUTL
SUREOHPD GH SRVVtYHO SURMHOMR GH YRODWLOLGDGH D!
SURS{V XPD FRPELQDOmMR GH HVWLPDGRUHV GD YRODWLOL
IXQomR EDVHDGD QR /RZHU 3DUWLDO ORPHQW /30 SDUD HV\
GDV SURMHO}HV

$VVLP R WUDEDOKR GH 'H $UD~MR DSUHVHQWD
FRPELQDO}HV GH SURMHO}HV UHDOL]DGDV SRU1PRGHURYV
1IHLJKEFRHP FRPR SURS}H GRLV QRYRV PpWRG/MRZ W FIRP\E L Q
ORPHQW )RUHFBV¥@UURWFRXQWHG /30)( 6HJXQGR R DXW
GHPRQVWUDUDP ERQV UHVXOWDGRV QR VHQWLGR GH HYL
SURYLVLRQDPHQWR RUODPHQWIiULR H[FHVVLYR



0(72'2/2*,$

2V GDGRV XWLOL]DGRYV QHVWH HVWXG R VFNUB BAMLFBIR D ¢
GR PHUFDGR j YLVWD SRU PHLR GR VRIWZDUH OHWDWUDG
FRUUHWRUD GHLQYHVWLPHQWRY 2V WUDWDPHQWRYV H DQi
5

,QLFLDOPHQWH EXVFRX VHLGHQWLILFDU RV SDSpLV P
6mR 3DXOR H SRUWDQWR FRP PDLRU DPRVWUD GLVSRQtY}
SDSpLV FRP PDLRU UHSUHVHQWDWLYLGDGH QD FDUWHLUD ¢
SDUWLFLSDomR PHQRU TXH UHVWDQGR DVVLP XP WRWDO
$QH[R ,

2EVHUYRX WH. F38HT® ~ Do}HV SUHIHUHQFLDLV GD 3HWU!|
PDLRU Q~PHUR GH QHJYFLRV PDLV GH PLOK}HV QR SHUtR(
LQWHUYDOR GH D WR\W BOQPDQGR GLDV

3UHORV LJXDLV D JHUR QmR IRUDP GHWHFWDGRYV QD DP
SHOR PMALPRI VRDPBSD GH WHPSR HGH VHH[FOXLU DV REVHUY
GH QHJRFLDomR GDV jV *07 D ILP GH HYL\
SHUtRGR GH DEHUWXUD HIHFKDPHQWR GR PHUFDGR FRQIRL

IRUDP REWLGDV DV DPRVWUDV ILQDLV FRQIRUPH PR

&RPR PRVWUD D WDEHOD DSyV R WUDWDPHQWR LQL
SUDWLFDPHQWH WRGRV RV SDSpLV ILFDUDP FRP XP SHUFH
VHMD HVVH SULPHLUR WUDWDPHQWR UHVXOWRX HP XPD UH
RULJLQDO SBDWLF MEFOGRWYW RERV



7TDEHOD $PRVWUD 2ULJLQDO H $PRVWUD UHGX]LGD

Tamanho da amostra excluindo pregos
izuais a zero, nepdcios fora do hordrio de
NE.| CODIGO | NeTICKSORIGINAL | 10:00as 1630 e sprpando mesma manca % Thov
de tempo por mediana
Nr. %

1 ABEV3 6,596,717 2,592,599 39.30% 3.9980
2 B3sAd 4,640,778 1973517 42.53% 39710
3 BBAS3 6,143,845 2,273,981 37.01% 8.7550
4 BBDC3 2,032,549 932.B56 45.90% 73110
5 BBDC4 7,022,261 2,607,196 37.13% 5.0320
[ BEBSE3 3,084,065 1,244 347 40.35% A4.B910
7 BRFS53 4,196,980 1,543,664 36.7B% 43770
a IT544 6,556,997 2,834,677 43.23% 41910
3 ITUB4 7,283,524 2,713,576 37.26% 3.3240
10 JB553 4,096,380 1,583,026 38.64% 20680
11 LREN3 3,175,126 1,262,390 A0.39% 20200
12 PETR3 4,351,963 1,608,812 41.56% 1.9840
12 PETR4 14,340,341 4814231 33.57% 1.BO40
14 RAIL3 3,867,357 1,609,200 41.61% 15660
15 RENT3 3,806,151 1,423,195 37.55% 1.4470
16 SANBIL 2,091,110 935,015 44.71% 1.2640
17 SUZB3 4,061,776 1,661,934 40.92% 1.2370
18 UGPA3 2,265,600 1,056,509 46.65% 1.1980
19 VALE3 7,369,677 2,986,426 40.52% 1.1830
20 VIVT4 2,343,197 966,344 41.24% 1.0490

)217( (ODERUDGR SHOR DXWRU

$PRVWUD RULJLQDO GR DWLYR %29% XWLOL]DGR QH
REVHUYWAJ}B@HSYV R WUDWDPHQWR LQLFLDO UHVWDUDP
GD DPRVWUD LQLFLDO

$QWHV GH HIHWXDU TXDOTXHU DQiOLVH HFRQRPpWULFI
DVRSHUDoO}HV GH OLPSH]D HRUJDQL]DomR GRV GDGRYV FRQI
VREUH DOWD IUHTXrQFLD 1HVWH WUDEDOKR RSWRX VH SF
HP %URZQOHHYV *DOOR FRQIRUPH H[SO2XWOGRHWMD/ VH ¢

,QLFLDOPHQWH IRUDP HVWLPDGRV PRGHORV $&' $
&RQGLFLRQDO SDUD R DWLYR %29% XWLOL]JDQGR GLIHUHC
QD VHomR
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Neste passo  foram observados os eritérios informacionais (AIC, BIC e
Log-Likelihood) a fim de selecionar a combinacio de parametros do algoritmo de Brownlees
& Galo (2006) que minimiza os critérios informacionais.

Com base nesses parametros, foram obtidas as amostras “tratadas”. Em seguida foram
estimados os modelos de previsio de volatilidade explicados nas segdes 4.5 - HAR-RV e
4.6-HEAVY, com dados brutos e com dados tratados para fins de comparagio.

Esses modelos foram estimados utilizando diferentes combinagdes dos métodos de
agregacdo descritos na se¢iio 4.2 e das medidas de volatilidade realizadas citadas na secio 4.4,
Além disso, cada uma dessas combinagdes foram testadas em diferentes frequéncias, variando
de 1 dia a 30 segundos.

Foram comparadas a qualidade do ajuste, com base nos critérios informacionais, ¢ a
capacidade preditiva de todos esses modelos, com base na medida MAPE descrita na segdo

4.7.

4.1 Maodelo ACD (Autoregressivo de Duracio Condicional)

Segundo Engle e Russell (1998), o modelo autoregressivo de duragdo condicional
(ACD) pode ser especificado em termos da densidade condicional das duragdes (durations),
Isto €, X, = t, - t_,. o intervalo de tempo entre dois negocios, onde a esperanga w, da i-ésima
duragiio ¢ dada por:

E[”'—J‘LTJ:—].‘. LI JI'] = -L-']i-{_-{'i-_l L ;'j,'l; ”‘} = 'f;':-'" {4.1 .]:I

Assim, a classe de modelos ACD consiste da parametrizagio baseada na equagio 4.1.1

¢ na premissa de que:
T = i€ (4.1.2)

Onde €i ~ i.i.d com densidade P(€: @) ¢ @ ¢ © sdo livres de variagiio.



Esse modelo ¢ denominado de “duragiio condicional™ porque a esperanga condicional
depende de valores passados das duragdes (ENGLE & RUSSELL, 1998).

Existem, segundo Engle & Russell (1998), diversas especificagdes para o modelo
ACD, cada qual definido por diferentes especificagtes para as duragdes esperadas e para a

distribuigio do termo =.

A versido mais simples do modelo ACD assume que as duragdes sdo condicionalmente
exponenciais de modo que o patamar de risco (baseline hazard) ¢ simplesmente um e a

intensidade condicional é (ENGLE & RUSSELL, 1998):

,]".lif|x_.\r[”. -_Ij] = 1.-';'_;,'%;}_| 4.1.3)

Uma intensidade condicional de memdria m implicaria que apenas as m duragdes mais
recentes influenciariam a duragdo condicional, sugerindo, segundo Engle & Russell (1998), a

seguinte possivel especificagio:

(L

irz, = w + Zﬂ'.;.‘!’.‘,‘ i

=0 (4.1.4)

Um modelo mais geral sem a caracteristica de memoria limitada ¢ dado pela equagio
4.1.5 e denominado ACD (m, g), onde m e g se referem as ordens dos lags (ENGLE &
RUSSELL, 1998).

1 q
i = w+ E T+ E fJ‘I.}:_J.
=0

i=0 (4.1.5)
Esse modelo ¢ conveniente porque permite que varios momentos sejam calculados

pela esperanga, independentemente da forma do patamar de risco (baseline hazard). Por

exemplo, a média condicional de Ti é ¥, a dura¢do condicional.
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4.2 Transformagdes de Frequéncias

4.2.1 MIDAS

Chysels et al (2002) introduziram os modelos de regressdo com amostragem mista de
dados (MIDAS) o qual envolve séries temporais em frequéncias diferentes. Esse modelo
especifica esperangas condicionais como uma defasagem distribuida de regressores

registrados em uma frequéncia mais alta.

Segundo Ghysels et al (2002), um modelo MIDAS de regressdo linear simples pode

ser escrito conforme a equagdo 3.3.1:

Y, = fo+ B(LY™)X™ + ™ (4.2.1.1)
Onde:
B(Lm) = 3 B -
j=0 ¢ um polindmio de tamanho 37 no operador pum .
L.r.-"-lu \Lli”” o j{rlrul

t=jfm

Segundo Ghysels et al (2016), o alinhamento de frequéncia de uma variavel de alta
frequéncia T pode ser efetuado transformando-a em um vetor de baixa frequéncia

(i) i) (i) b iy
(Xt Xemg—137" " + Xggmy—t)” O modelo de regressdao do MIDAS pode ser escrito em

notagdo matricial conforme a equagdo 3.3.2:

(1} -
7] M=t i Y—p| |1 k e £l
1 = ; 1 ! A =l k) TR R B
S RN T HIEDD - - (4.2.1.2)

—0 . L
Hin n—1 .2 Un-p iy ’ fj;'” e
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HXp R PHQRU Q~-PHURRQWHXUR WDO TXH

$VVLP VHIXQGR *K\VHOV HW DO HVVH SURFHG
IUHTXrQFLDY WRUQD D UHJUHVVmMR 0,'$6 HP PRGHOR FOiV
YDULiIYHLY HVWmR QD PHVPD IUHTXrQFLD

JLUVW H /DVW
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TUDWDPHQWR GRV 2XWOLHUV

'H DFRUGR FRP %URZQOHHV *DOOR WD LVSHTE H Q BLHD
GDV UHJUDV GDV LQVWLWXLo}HV TXH SURGX]HP D LQIRUPD
WHFEQROYJLFRV SRGHP UHVXOWDU HP GDGRV HVWUXWXUD!
DPRVWUDLY GH PRGR TXH RV IDWRV HVWLOL]DGRYV SRGHP V
HVSHFtILRRBNR&HP FRQWHU HUURV H DQRPDOLDV GHFRUUH
HVSHFtILEDV WDLV FRPR DEHUWXUD IHFKDPHQWR HWF

%URZQOHHV *DOOR SURSXVHUDP XP PpWRGR SD!
FRPR RXWOLHUV D ILP GH HOLPLQDU REVHUYDO}HV LQF]
SUHSRQGHUDQWH GH PHUFDGR

%URZQOHHV *DOOR WDPEpP DSUHVHQWDUDP DO.
XPD VpULH GH GDGRV OLPSD SDUD DQiOLVH VXEVHTXHQWH
LQLFLDLY DQWHV GH HIHWXDU TXDOTXHU DQiOLVH FRP GD
GDGRV GHWHFWDUHUHPRYHUREVHUYDO}HV HUUDGDV GR\
FRQVWUXLU D VpULH WHPSRUDO GH LQWHUHVVH SDUD DQi

%URZQOHHV *DOOR SURSXVHUDP R VHIRX@\DH W\
GH XPD VpULH GH SWUHARD RUENQG@BGD

o _ verdadeiro: observagao ¢ is mantida
(lpi — pa(K)| < 3si(k) +) =
falso: observagao i is removida

RQGHNHYNVMR UHVSHFWLYDPHQWH D PpGLD WRX&H\DGLRRV S
XPD YLILQKDQoD GH N REVHU YD XPH S8 DHAK PMHRVUDAR GHH JUD Q X C

$YLILQKDQoD p HVFROKLGD GHPRGR TXHFDGD REVHUY
PHVPR GLD DVVLP D YL]LQKDQoD GD SULPHLU DNSREMVHLWIRM
WLENRVGLD H SDUD D ~OWNPOVRMEPHBERYIDLoON B DRND XPD WUDQVD
GR GLD IRUPD VH D NLDIQYWKHDWLOAUFHRPH VHIXLQWHY $LGHLD
D YDOLGDGH GH XPD REVHUYDomR FRP EDVH HP VXD GLV
REVHUYDo}HV YiOLGDV PDLV SUy[LPDV 2 SDUKPHWUR GH
YDULKQFLD JHUR SURGX]LGD SRU VHTXrQFLDV GH SUHOoORYV



$ SRUFHQWDJHP GH S/RNWWOQOHDRAQWRODomR GLUHWD FR
RXWORKMWWHMD TXDQWR PDLRU D IUHTXrQFLD GHVWHV PDL|
3DUD R SDWkBHWH RHU HVFROKLGR XP YDORU PDLRU TXDQ
WUDGE MHVFROKD GR SDUKPHWUR GHYH VHU XP P~OWLSOTF
SHUPLWLGD SDUD FDGD DWLYR %URZQOHHV *DOOR

OHGLGDV GH 9RODWLOLGDGH 5HDOL]DGD

D 5&29
6HIXQGR $QGHUVHQ %ROOHUVOHY 'LHEROG IDE\V

DSUR[LPDomR GD YDULKQFLD H FRYDULKQFLD TXDGUIWLF
I[UHTXrQFLD

$VVLP SDUD SUHPRHIHRRDR/ GDOGRWGHILQH VH SDUD W

var, y(tm) = 3 ri ) (t—h+(i/m)),

i=l, ...,

covy u(tim)= 3 nomit—h+(i/m))

X r.l, (.Iu](r = h + (J:."I‘lm))'

(VVDV PHGLGDV REVHUYDGDV VmMR GHQRPLQDGDV YRO
SHUtRB RVHP SR

E O('59 H 0,159
$QGHUVHQ 'REUHY 6FKDXPEXUJ SURSXVHUDP D

YDULKQFLD LQWHJUDGD

T N N-1
MinRVy = o Y min (|AY;], |AYip1])?
N S (N 1) Z | r| |+I|]

i=1

MedRVy = = ( i )
Y 6—d34+m \N=2

N-1
x Y med (|AY,_y|, |AY}], | AV, )2,

=2
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opuLbDwGwW@D HP WHUPRV GHLQWHUYDORYV GHWHPSR LIXDO
R YHWRU GH UHWRUQRYVY FRUUHVSRQGHQWH

yi =Y — Yy 15 §=1,2,..,[t/6] =n,

2QGH BB p D SDUWH LQWHLUD GH

$ PDWUL] GH SURFHMVSR BiHYUI DERRQIBIMD IHQV p

{Y“).:Q} {Y“J_‘ Yjiap - {:}EIJ'Y}PJW}
Yiq} = Yo Yorat  (Yerat - {Yo. Yo}
{Yo). Yayia} {Yp)Yiq} - Y ¢}

2QGH R
OpVLPR HOHPHQWR GH A< T  p

Fi
{Yayia} =p—1tim > |ywj-ql lvwil -
n— 00 raet)

( NpVLPR SURFHVVRYAKBREFRNYDULKQFLD
1

Yo, Ywsa} = 7 (Yo + Yo} — {Yo) — Yoo a})

G 52:&29



%RXGW &URX[ /DXUHQW SURSXVHUDP D PHGLGD
GLVFUHSKQFLDRRMG\HQDGBYV ZHLIER BB Y R YR H [pDX\PLCR QH U
SRQGHUDGD GD PHGLGD 5&29 RQGH UHWRUQRV GLVFUHSI

,QLFLDOPHQWH VH HVWLPD D GLVFUHSKQFLD ORFDO GR
TXDGUDGR GD GLVWKQFLD GH ODKDODQRELYV HQWUH UL @ |

r B ria
d:’,s_‘.: A ‘;‘a 1,
(P VHIXLGD FDOFXOD VH R 52:&RY FRPR XPD YHUVmMR
UHWRUQRY FRP DOWD GLVFUHSKQFLD UHFHEHP XP SHVR P
11/A]
ROWCovy = ¢ ), w(dja)rialia
i=1
H 576&29 H 5576&29
=KDQJ O\NODQG $LW 6DKDOLD SURSX¥VARUDIPPRI HV'
6FDOH &RYDULD QBFIHVHEWMD/GIRP BW RKBIDGRYV WLFN D WLFN

i

g N
X, X)p =1V, YI7"® — ~¥, Y17

=KDQJ H %RXGW SURSXVHUDP RXHPBWERVWRWZ R 5168
6FDOH &RYDULDQWBRE¥WR.EDWRDGR HP GDGRV WLFN D WLFN
WDPEpP D UXtGRVY GH PLFURHVWUXWXUD

Om%)wbxxﬁtggxxﬁ)

2QGH



o, =9 T Ky — X T Gin)
R Y n—K+l}]Z"“lP‘{: n)’

{x, ) 5 g R AR ) .
T J (1 {H—fﬂ—[]zu_r]f.{{_””

J 5%$9*&29
=KDQJ O\NODQG $LW 6DKDOLD SURSXVHUDP R H\

GLUHWDPHQWH FA\RM WDLERYV

o P ! (all)

X, X)r =¥, Y]{" - [r g

K 5.(51(/&29
%DUQGRUIl 1ILHOVHQ HW DO SURSXVHUDP R HVWL

GLUHWDPHQWHWL FR PD GDIGRNWV

- _ m—k+1 z : k=l ~
RV suby  — (ko mk } Yo Tk "};-"-'
h=1

k+1 k=h = o 47
=l e m; } 0T Z {‘?'?Jr Zp —Zp) = Waub, 7
h=1

2QGH

Z(fr fiEyt Z(k —J)Z;

j=I

4
n = .}1}_7 oo 2,]'111{}"&—[ 5 SRRt - yl}
-:fr = J'".;r—}'r-.-] T 2,}ﬂn—."a+] (,—'r’m 2t Ym),

=G0 2712 2m1) 29y =20~z —En gphz L



ORGHOR +$5 59

1HVWH WUDEDOKR DV HVWLPDo}HV GRV PRGHORV +$5
SDFRWIHIUHT®R@RIWZDUH 5 GHVHQYROYLGR SRU %RXGW

'DGRV ILQDQFHLURY DSUHVHQWDP XPD VpULH GH IDV
XWLOL]DomR GH PRGHORY HFRQRPpWULFRV WUDGLFLRQDI
DXWRFRUUHODOmMR GRVY UHWRUQRV DR TXDGUDGR H UHWRU
TXH GXUD YiULRV SHUtRGRV E D GLVWULEXLomR GRV UHWR
GH GHQVLGDGH GH SUREDELOLGDGH OHSWRF~UWLFDV H S
PHGLGD TXH DV HVFDODV DXPHQWDELBWRi H YALA HUH.@W H\HH
HVFDORQDPHQWR SDUD GLIHUHQWHY SRWrQFLDV GRV UHV

ORGHORYV *$5&+ WUDGLFLRQDLY HPRGHORYV GH YRODWL
QmMR VMR FDSD]HV GH UHSURGX]LU HVVHV IDWRV 2V GDGF
WDPDQKR GDV YDULDO}HV GH SUHORV HP GLIHUHQWHYV HVFE
PRGHORYV GH PHPyULD FXUWD &RUVL

$ YRODWLOLGDGH GH PHPYyULD ORQJD p JHUDOPHQWH R
GLIHUHQOD IUDFLRQIULD FRPR RV XWLOL]J]DGRV QRV PRGHO
YRODWLOLGDGH UHDOL]DGD $ LQWHJUDomR IUDFLRQiUL
SDUFLPRQLRVD SHOD LPSRVLOmMR GH XP FRQMXQWR GH UHV!
ODJV GDV YDULIYHLYV

3RU RXWUR ODGR PRGHORV IUDFLRQIULRV SRVVXHP I
FODUH]D QD LQWHUSUHWDOomMR HFRQ{PLFD GHVVH DUWLItFL
HVWLPDOmMR HH[WHQVmMR SDUD SURFHVVRV PXOWLYDULDGR
GH UHSURGX]LU DSNEDOLRUNLBRWIDHO H QmR R X@®W 5 REMLF
REVHUYDGR QRV GDGRV &RUVL

&RQVLGHUDQGR D GLILFXOGDGH GH VH GLIHUHQFLDU
YHUGDGHLURV HRV PRGHORYV GH FRPSRQHQWHYV VLPSOHV FI
SURS}H XP PRGHOR GH FRPSRQHQWHYV VLPSOHV SDUD YROD
liFLO HVWLPDomR



%DVHDGR QR PRGHOR +$5&+ SURSRVWR SRU 0XOOHU H

HQD SURSDJDomR DVVLPpWULFD GD YRODWLOLGDGH H
&RUVL SURS{V XP PRGHOR GH FDVFDWD DGLWLYR GH GL
FDGD TXDO JHUDGR SHODV Do}HV GRV GLIHUHQWHV WLSH
YRODWLOLGDGH DGLWLYD HP FDVEFDWD OHYD DR PRGHOR V
FDUDFWHUtVWLED GH FRQVLGHUDU DV YRODWLOLGDGHV U

(VWH PRGHOR p GHQRPLQDGR SRU &RUVL +$5 5Y
+HWHURJrQHR GH 9RODWLOLGDGH UHDOL]DGD &RUVL
WHPSR FRQWtQXR SDGUmMR

GS W — W GW 1 WG: W

RQGHW R ORJDULWPR GR S UH ®RXIPQS/WMRIFGIW ¥ @ HEABI Gr@mpl MbRn R
: Wp XP PRYLPHQWR EURZDWORXR SDBSARHMY R HVWRFIVWLFR L
W

BHIJXQGR &RUVL SDUD HVVH SURFHVVR GH GLIXVm
FRP R ®WLDLQWHJUDO GD YDULKQFLD LQVWDQWKQHD QR LQW|
GMWUD@GUWHSUHVHQWDGR SHOR LQWHUYDOR GH WHPSR

i
v = [ 02 (w)dw
Jt—1d

1D GHILQLomR GH &RUVL HVVH WHUPR p D UDL] TX
DvvLP D YRODWLOLGDGH LQWHJUDGD VHULD

W W7

$ YDULKQFLD LQWHJUDGD SRGH VHU DSUR[LPDGD SHOD
GHILQLomR SDGUmMR GD YRODWLOLGDGH UHDOL]DGD SDUD
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RQGH G 0 H,M:S WiIiMA" iS WGMILAH UHWRUQRV FRQWLQXDF
FRP IUHTXr@RPLDHMD UHWRUQRYVY LQWUDGLiIULRV FRP EDVH
WHP'SR

&RUVL WDPEpP FRQVLGHUDP D YRODWLOLGDGH LQ
GLIHUHQWHYV KRUL]JRQWHV GH WHPSR PDLRUHV TXH XP G
TXDQWLGDGHV GHILQLGDV VREUH YIULRV KRUL]JRQWHYV GH V
VRPDV QRUPDOL]DGDYVY GDV YRODWLOLGDGHY UHDOL]DGDYV

'HILQLQGR D YRODWLOLGDGH ODWHQWH SDUFLDO FRP
FRPSRQHQWH GR PHUFDGR R PRGHOR GH &RUVL SRGHI
DGLWLYD GH YRODWLOLGDGHY SDUFLDLV FDGD TXDO SRV

6HIXQGR &RUVL R SURFHVVR GH UHWRUQR GH DO
FRPSRQHQWH GH YRODWLOLGDGH GH IUHJXrQ¥FRODPDLYLEC
LQWHJUDGD GLiIiULD H R SURFHVVR GH UHWRUQR LJXDO D

W e

RQGMH 1,

2 PRGHOR SDUD R SURFHVVR GH YRODWH® LFOIE®HQSI D H 6 L
FDVFDWD p DVVXPLGR FRPR XPD IXQomR GD YRODWLOLGDG
WHPSR

3bub b HVFDOD GH WHPSR PDLRU PHQVDO DSHQDV I
FRQIRUPH R VLVWHPD GH HTXDo}HV D VHJXLU &RUVL



2QGH,8959? H5 VMR UHVSHFWLYDPHQWH DH/[BSRUDWLC
& S & FH& S VMR FKRTXHV DOHDWYULRV FRP PpGLD JHL
FDXGD HVTXHUGD WUXQFDGD SDUD JDUDQWLU D SRVL

S8WLOL]DQGR VXEVWLWXL0O}HV VXFHVVLYDV QR VLVWHP
DFLPD R PRGHOR GH FDVFDWD SRGH VHU HVFULWR DVVLPF

oD = ¢ + FORVD 4 giw) gy | gl gytem) | i)

6HIXQGR &RUVL p SRVVtYHO VH REWHU D IRUPD IXQ
WHPSRUDO HP WHUPRYV GDV YRODWL O H7 CeRANUSR®H. \DHELD \,
HVFULWD DVVLP

2Q&Hf* UHSUHVHQWD WDQWR D YRODWLOLGDGH ODWHQWH

&RQVLGHUDQGR TXH RV HUURV GH PHQVXUDomR GD
DEVRUYLGRY SHOR WHUPR GH HUUR GD UHJUHVVmMR &RUVI
VLPSOLILFDGD SDUD R PRGHOR GH FDVFDWD

(VVDHTXDomR OHYD HP FRQWD D YRODWLOLGDGH UHDO
WDPEpP VHU GHQRWDGD SRU +$5 59
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4.6 O Modelo HEAVY

Segundo Shephard & Sheppard (2010), os modelos de volatilidade baseado em alta
frequéncia, ou modelos HEAVY, sdo obtidos do sistema:

var(r| ;1) 4.6.1)

E(RM,|FF

Onde £/ denota o passado do retorno didrio ™ e da medida realizada didria fM,

isto &, o banco de dados de alta frequéncia.

O exemplo mais basico, segundo Shephard & Sheppard (2010) ¢ o modelo linear a

seguir:

var(r |F.’7) = h = w + aRM,_, + Sh,_,,

wa>0, fcl0l)

(4.6.2)

E(RM|FT) = i = wr + agRM,_; + Brit_,

'“"Iff‘ﬁfh .'-i.it E l]- !'l_" 1 ,I'j‘" { l“, I:I

Os autores denommmam HEAVY-r' a equagdo dos retornos e 'HEAVY-RM' a equagio
da medida realizada. O modelo HEAVY ¢ estimado com base no método da

quase-verossimilhanga.



0$3( OHDQ $EVROXWH 3HUFHQWDJH (UURU

&RP UHODOmR j FDSDFLGDGH SUHGLWLYD GRV PRGHOR
PHDQ DEVROXWH SHXRMH@WIGIGRUR R W RIBRFGR D PRN DW F
HVWLPDomR GH VHQGR RV UHVWDQWHY UHVHUYDGR

6HIXQGR 7VD\ 2 0$3( SRGH VHU FDOFXODGR FRQI

m—1

I
MAPE(£) = —
m 2 | AT 4 4t

XT4 |.“::]

=1

200G R WDPDQKR GR KRUL]JRQWH GH SUHYLVmMR



5(68/7$'26
(VWDWtVWLFDV '"HVFULWLYDV GRV 5HWRUQRV

$ SULPHLUD SDUWHGDV DQiIiOLVHIRUDP IHLWDV SDUD R .

VHU FRQVLGBHBUREBR ERDXYHVSD VHJXQGR 9DO HW DO X
SRVVXL XPD FRUUHODomR TXDVH SHUIHLWD FRP R ,ERYHYV
$ ILIXUD PRVWUD D HYROXomR GH SUHoRV H R ORJ

WUDWDIGRWRRWISEHNPHLUR GLD GD DPRVWVUIDF¥ HYU$ (WU D |
ILIXUD UHYHOD RLPSDFWR YLVXDO GR WUDWDPHQWR GH OL
YURZQOHHYVY *DORR I FRHKA

$DYDOLDomR GR SRQWR GH YLVWD YLVXDO GLIHUH GDT)>
$&"' SRLV FRPR PRVWUD R JUIILFR GD ILJXUD p PXLW
UHPROMRKWMISHHUMO YV YLVXDOPHQWH XPD YH] TXH RV JUIILFR\
GDGRVY WUDWDGRV VmR EDVWDQWH VHPHOKDQWHYV

)LIXUD 'DGRV EUXWRWM FSIUB d#R2ANMY ROXPH

Séim Original Sidrie Tratada(k = 1000, B = 10% 8 ¥ = 0.02

)217( (ODERUDGR SHOR DXWRU




$V WDEHODV H PRVWUDP UHVSHFWLYDPHQWEF
UHWRUQRYV GR SDSHO %29% SDUD GLIHUHQWHV IUHTXrQFL
$VVLP FRPR Mi EDVWDQWH GRFXPHQWDGR QD OLWHUDWXU
IUHTXrQFLDY PDLVY DOWDV SDUD RWEWOGRNURULILQDLV V

&RQWXGR HVVH HIHLWR QmR VH FRQILUPD FRP RV GDG
GRRXWOIRPRVPRVWUD D WDEHOD 2FRUUH DSHQDV XP D
SDVVD SDUD IUHTXrQFLDV LQWUDGLiIULDYVY PDV QmR GH IRU
EUXWRYV

7TDEHOD (VWDWtVWLFDV GHVFULWIGYDOR V %&E2REW R VY |

FIRST

Frequéncia Nr. Obs Media Desy. Padrao Assimetria Curtose
| Dia 244 0,000482 = 0014723 0,217719  0,448243
1 Hora 1.460 0,000028 0,006025 0,679252 10,075380
30 minutos 2.920 0000043 0,004161 0850051 17410441
10 minutos 8711 0,000001  0,002287 1,154821  55,B61122
5 minutos 17.342 -0,000002 0001448 0,382367 19902570
1 minuto 83986 -0,000002 = 0,000599 | 0,207500  23,117496
30 segundos 157.881 -0,000002  0,000437 | 0,245513  53,750684
LAST

Frequéncia Nr. Obs Media Desy. Padrao  Assimetria Curtose
1 Dia 244 0,000474  0,013600 & 0,123663  0,242374
| Hora 1.460 0,000075  0,005552 0616016  G6,936840
30 minutos 2.920 0000040  0,004028 1,605085 22726022
10 minutos 8.711 0,000004  0,002284  2,262113 68903572
5 minutos 17.342 -0,000006  0,001468  -0,101355 19439442
| minuto 833986 -0,000002  0,000621 | 0,005567 47822562
30 segundos 157.881 -0,000002  0,000454  0,762681  66,338006
MIDAS

Frequéncia Nr. Obs Media Desy. Padrao Assimetria Curtose
1 Dia 210 0001112  0,013321 | 0170701 = 0,355500
1 Hora 907 0,000141 0,005769 1,113824 B,AZHBAT
30 minutos 1.786 0000013 0,004002  0,828658  11,104011
10 minutos 5.284 -0,000025  0,002204 | 0,745924 39, 109692
5 minutos 10.504 -0,000012  0,001410 @ 40250832 17 561425
1 minuto 52.905 -0,000006  0,000555 0,078215 4,495524
30 segundos 106,603 -0,000003  0,000444 1,144019 51477276

)217(
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7TDEHOD

(VWDWtVWLFDV GHVFULWGYG\R YV %/2B05W D GR

FIRST

Frequéncia Nr. Obs Média  Desv. Padrao Assimetria Curtose
1 Dia 243 0,000455  0,014532  0,257103  0,558059
1 Hora 1.215 -0,000061  0,005444 1014609 12907068
30 minutos 2.263 -0,000104  0,003189 | 0951231  18.824114
10 minutos G.B77 -0,000035 0001608  -0,353747 7407439
5 minutos 13.690 -0,000016 0001121 | -0.24B668 2 4,087252
1 minuto: G6.010 -0,000004  0,000526  -0.087191 3562534
30 segundos 125.8000  -0,000003  0,000387 -0,169137 6040435
LAST

Frequéncia Mr. Obs Média  Desv. Padrao Assimetria Curtose
1 Dvia 243 0,000484 0,013605 0191502 0237660
1 Hora 1.215 -0,000005  0,005353 0456112  B.458938
30 minutos 1.263 -0,000084  0,003225 | 0,754982 15175248
10 minutos G.B877 -0,000036  0,001631  -0,212111  6,508866
5 minutos 13.690 -0,000020  0,001143 | -0,224634  4,183473
1 minuto: G6.010 -0,000004  0,000543 40152558 6,28B0336
30 segundos 125800  -0,000002  0,000401  -0128297 7962284
MIDAS

Frequéncia Mr. Obs Média Desv. Padrao Assimetria Curtose
1 Dvia B2 0,001506 0,014589 -0,050477  -0,457484
1 Hora 649 -0,000056  0,003740 1.854058 20223366
30 minutos 1.310 -0,000045  0,003422 1,.204681 15551887
10 minutos 4.145 -0,000048  0,001632  -0,058095 3522010
5 minutos 8.417 -0,000015 0001152 | -0,259910  4,070911
1 minuto: 43.592 -0,000007  0,000552  -0.073178 2925268
0 segundos 8R.373 -0,000004 0000408  -0,126520 4454912

)21 7 (
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As figuras 5.1.3 e 5.1.4 mostram os histogramas dos retornos do papel BOVAI para
diferentes frequéncias intradiarias. O efeito de explosdo da curtose fica evidente na figura

5.1.3. Jd na figura 5.1.4 pode-se observar que a curtose fica controlada mesmo nas frequéncias

mais altas.

Figura 5.1.3 - Histogramas de retornos - BOVATI - virias frequéncias - dados brutos

Dados Didrics 5 minutos
| ...udde.. "
3 Minutos 1 minuie

10 minubas 3 Segundos

FONTE: Elaborado pelo autor

Figura 5.1.4 - Histogramas de retornos - BOVAII - varias frequéncias - dados tratados

Dados Dearios 5 minulos
- ..JL-“M“‘J& - = s

30 Mirulas 1 minulc

S =
o l

10 minulos 30 Segundos

FONTE: Elaborado pelo autor



$V WDEHODV H DSUHVHQWDP RVYDORUHYV GRV F
HP HIFHVVR RX VHMD PHQRYV SDUD RV UBibW\RW QB\DWDO
PDLRUHVY HPSUHVDV GR ,ERYHVSD FRP GDGRV EUXWRYV H

$V HVWDWtVWLFDVY GHVFULWLYDV FRPSOHWDV SDUD W
HVWmR GLVSRQtYHLVY QR DQH[R,,, (VVHV UHVXOWDGRV PRV
HVWi SUHVHQWH HP WRGRV RV SDSpLVY DQDOLVDGRV WI

(VVH HIHLWR QmR IRL YLVWR SDUD R SDSHO %29% FRP
H[SOLFDomR SDUD LVVR p TXH R SDSHO %29% p QD UHDOL
PHUFDGR FRPR XP WRGR H WDOYH] VHX FRPSRUWDPHQW!I
LQGLYLGXDLYV

7TDEHOD (VWDWtVWLFDVY GHVFULWLYDVODVWDLRUH

1 dia 60 minutos. 30 minutos. 10 minutos. 5 minutes 1 minutos 30 segundos

Ativo
Assim.  Curtose  Assim.  Cortose . Assim. Curlose Assim. | Cuorose | Assim. Curtose = Assim.  Curiese . Assim.  Curiose

ABEV3 -0,37 187 -1,61 2B 48 -1,00 27,42 -1,60 66,95 -3,75 207,53 -6, 46 770,28 -7,43 114755
B35A3 -0,02 -0,28 0,62 4,63 116 1333 2,12 46,65 2,80 30,16 5,56 346,38 &,58 568,63
BBAS3 0,47 1,85 127 12,98 2,88 4475 5,88 152,60 8,30 257,22 18,46 147346 23,16 249503
BBDC3 -0,28 2,96 0.04 18,29 -0,14 33,91 0,23 98,04 0,41 173,65 -0,05 664,44 -0,45 084,67
BEDC4 0,15 2,20 -0,00 18,65 0,13 33,55 0,95 116,93 0,97 228,41 2,09 114210 2,16 1383594
BBSE3 0,15 047 0.0 552 0,41 12,71 0,16 40,47 -0,55 70,50 -1,57 234,32 -1,96 420,53
BRFs3 -0,54 7,10 0,75 26,77 0,42 31,11 0,52 79,85 0,25 160,73 -0,28 720,68 -0,40 127736
IT5A4 -0,20 136 -0,14 14,81 -0,12 28,07 0.95 89,44 104 156,45 1,94 431,48 1,81 484 46
ITUB4 -B8,53 107,96 = -22,57 | 768,68 -23,75 | 137020 | -4826 381230 -6722 7457 B2 | -14569 3542743 -202,51 6B338.85
JBS53 0,47 0,21 0,78 6,07 0,71 a.81 0.84 217 100 35,00 1,68 104,63 185 152 41
LRENZ 0,25 0,18 0,60 7,60 0,83 11,36 1,03 2949 118 &1,91 2,12 217,37 2,59 377,96
PETR3 -1,29 7,60 -2.74 51,85 -3,30 80, 86 -389 218,70 -529 43225  -1056 196185 -1184 317008
PETR4 -1,09 6,05 -3,28 0,64 -4,29 112,33 -3,85 248,75 -4,96 477,08 -11,26 | 220608 | -17,74 | 455020
RAILZ 0,52 1,07 0,52 597 0,74 823 0,80 18,63 1,05 3301 1,43 113,24 1,56 159,30
RENT3 0,18 -0,13 0.50 5,06 113 12,85 1,59 34, 46 224 66,06 359 245,92 4,43 352,86
SANBEL 0,11 070 0,77 8,26 1.35 14,27 1.60 32,03 242 70,21 4,14 285,30 4,74 474,18
SUZB3 0,87 591 124 14,00 3,55 79,08 572 210,54 7,61 392,60 2189 283051 2924 517009
UGPA3 -0,06 157 0,13 8,69 0,13 14,55 0,76 40,38 118 75,78 234 273,00 2,70 399,86
VALEZ -0,37 061 0.47 6,29 0,19 345 0.47 28,86 0,92 5533 1,70 22334 231 441,63
VIVT4 0,95 452 0,76 7,84 0,25 3,28 0,73 19,59 0,61 2883 0,95 106,80 0,94 161,03
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7TDEHOD HVWDWtVWLFD GHVFULWLYD OCCPDARUHYV

SR 1 dia G0 minutos 30 minutos 10 minutos S minutos | minutos 30 segundos
Assim. Curtose Assim. Curtose Assim. Curtose Assim. Curtnse Assim. Curtose Assim. Curtose Assim. Curtnse
ABEV3  -031 1,55 -1,55 27,61 -0,59 2752 -1,51 7,89 -383 236,00 -7IT 872 74 -3,85 134199
B35A3 0,03 -0.67 0,53 4,80 L0 13,43 165 40,94 2,83 102,05 0,34 453,70 7m T6B,69
BBAS3 045 1,55 1,27 12,86 188 44,80 5,61 146,41 819 92,17 17,27 1356,64 23,66 257308
BBDC2  -0,14 212 -0,23 17,50 -0,28 33,22 -0,29 97,06 -0,54 183,590 -1,11 783,79 -1,25 1325,52
BBDC4  -0,13 208 -0,22 14,68 0,08 35,60 Los 115,26 L56 235,00 4,30 1055,59 5,68 191503
BBSE3 0,08 0,56 0,13 538 0,36 1475 0,46 37,62 0,45 69,20 1,01 289,19 144 508,64
BRFS3 -0,51 .07 061 23.15 0,07 30,13 061 B7.53 L17 160,68 382 830,74 513 149243
ITSA4 -0,17 1,33 -0.26 14,78 -0,23 23,06 0,43 83,07 0,54 166,41 1,95 040,01 1,88 879,80

ITUB4 -8,60 108,99 -22 66 764,72 -29,70 1338,10 -48,03 3657,82 -67,68 722373 | -14470 3364100 -19953 G4S4429

IB553 043 0,57 078 531 0,88 10,68 L20 26,45 L59 46,45 254 159,66 302 236,18
LREN3 0,42 0,18 051 6,14 0,67 10,68 0,54 28,01 1,43 54.48 249 232 B0 3,67 401,42
PETRE3 -1,25 7,52 -2,72 48,48 -2.80 71,44 3,76 191,48 527 379,80 -12,03 177695 -1642 325621
PETR4 -1,12 0,14 -3.47 67,82 -4.31 112,28 -5,09 261,30 8,16 498,58 -1058 | 2253.82 -16.30 444673
RAIL3 0,46 0,87 0,45 649 073 12,57 1,05 28,83 1,53 54,13 3,13 213,65 3,68 338,14
RENT3 0,26 -0,08 0,49 554 1,15 16,15 212 47,73 338 110,00 6,54 475, 41 BAd6 849,56
S5ANBEL 021 0,70 0,74 T6d 0,84 14,43 1,859 46,06 248 o057 525 389 BB 6,61 676,52
SUZB3 0,95 6,45 1,81 2344 2,07 38,21 4,10 121,52 579 239,45 1169 1092,32 15,23 197385
UGPA3 -0,04 L4l -0,12 733 -0,20 15,55 -0,22 46,46 -0.56 73,06 -0,08 358,19 -0,37 617,16
VALE3 -0,33 051 047 6,24 0,30 10,10 045 30,75 0,87 64,35 214 299,50 297 564,22
VIVT4 072 288 0,58 728 0,74 12,95 0,67 29,36 0,74 53,37 1,08 235,19 1,53 403,24

)217( HODERUDGR SHOR DXWRU

$XWRFRUUHODomR GRV 5HWRUQRYV

$V ILIXUDV H PRVWUDP DV IXQo}HV GH DXWRFR
%29% SDUD D VpULH GH GDGRV EUXWRV H GDGRV WUDWD((
IUHTXrQFLDVY LQWUDGLIULDYV

$ WDEHOD PRVWUD RV YDORUHYV GDV DXWRFRUUFL
WUDWDPHQWR SDUD GLIHUHQWHYV GHIDVDJHQV GH D |
IMXQJ %R[ SDUD DWp GHIDVDJHQV
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7TDEHOD $XWRFRUUHODO}HV GRV UHWREDQRV EKBRWR
Dados Brutos Autocorrelagdo para diferentes Defasagens (até 10) Ljung-Box (10)
Frequéncia Lagl Lag?2 Lag3 Lag4  Lags Lagsh  Lag? Lag#d Lagd Lagld Teste P-Valor
1 Dia 0,0037 -0,1305 0,0455 0,0523 -0,0539 -0,0968 0,0780 O0,1166 0,0407 -0,0599 17,7 0,2813
1 Hora -0,0127 -0,0223 0,0337 0,00590 00084 -0,0209 -0,0217 -0,0241 00,0378 -0,0238 15,7 0,39595

30 minutos 0,0029 -0,0149 -0,0104 00101 -0,0085 0,0222 0,0021 00185 -0,0056 -0,0014 250 0,0499
10 minutos ~ -0,0060 -0,0199 0,0072 0,0160 -0,0065 00071 -0,0198 -0,0033 00015 0,047 168 0,3289
5minutos  -0,0010 0,0083 -0,0089 -0,0048 -0,0131 0,0030 0,0112 0,0068 -0,0011 0,0049 23,1 0,0830
1 minuto -0,0500 -0,0092 00085 -0,0085 -0,0025 0,0023 0,0021 -0,0029 -0,0002 00075 2786 0,0000
30 segundos  -0,0563 0,0034 -0,0091 -0,0033 -0,0009 0,0047 0,0022 0,0009 -0,0078 00041 692,1 0,0000

)217( (ODERUDGR SHOR DXWRU

$V DQiOLVHV GH DXWRFRUUHODOmMR GHUHWRUQRV UHY
QRV GDGRV WUDWDGRV H QDV IUHTXrQFLDV PDLV DOWDYV
SULPHLUD RUGHP QHIJDWLYDV HQFRQWUDGDYV QDV IUHTXrQF
FRQILUPDQGR RV DFKDGRV GH *RRGKDUW )LJOLXROL
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$ WDEHOD PRVWUD RV YDORUHYV GDV DXWRFRUUH
RXwWO&BUNM GLIHUHQWHY GHIDVDJHQV GH D HRUHVXOW
GHIDVDJHQV

7TDEHOD $XWRFRUUHODO}HV GRV UHWRDQRV WX DWD
Dados Tratados Autocorrelagdo para diferentes Defasagens (até 10) Ljung-Box (10)
Frequéncia Lagl Lap2 Lag3 Lags Lags Lagh Lag7? Lagd Lagd Lagl0 Teste P-Valor
1 Dia 0,0234 -0,1556 0,0343 0,0626 -0,0378 -0,1151 00912 0,1073 0,0659 -0,0807 21,6 0,1174
1 Hora -0,0064 -0,0351 00216 00121 -00141 00102 00314 -0,0294 0,0338 -0,0186 23,9 0,0660

30 minutos 0,0300 -0,0056 -0,0290 -0,0084 -0,0059 0,0449 -0,0104 -0,0144 -0,0416 -0,0323 361 0,0017
10 minutos 0,0272 0,0091 0,0266 00130 -0,0024 0,0237 -0,0313 -0,0159 0,0022 00002 491 0,0000
5 minutos 0,0226 0,0115 0,0185 0,0084 -0,0035 0,0177 0,0224 -0,0034 0,0075 0,0095 369 0,0013
1 minuto -0,0449 -0,0114 00083 0,0033 0,0035 00070 -0,0003 -0,0003 -0,0003 0,0094 1699 0,0000
30segundos  -0,0652 -0,0039 -0,0115 -0,0025 00011 0,0021 00061 0,0005 -0,0023 0,0069 6039 0,0000

)217( (ODERUDGR SHOR DXWRU



5.3 Estatisticas Descritivas das medidas de Volatilidade

As tabelas 5.3.1 e 5.3.2 apresentam estatisticas descritivas das medidas de volatilidade

realizada utilizada neste trabalho e descritas na se¢io 4.4, para o ativo BOVATL.

Tabela 5.3.1 - Estatisticas Descritivas das medidas de volatilidade realizada -

dados brutos - BOVAILI

Roev HEPCev

Ferquiicia Nr. Db Mida  Dew. Padrio Awimetiia  Coriose Froguiscia  Nr. Dbs lrdia Desv, Padelo  Assimewria  Cumowe
| Hora M5 O001EY 0 D0Eas L] 21,60 | Hora 45 0,ms 000K £5 544 4755
30 munuioy 5 0000154 0000 TET 9,44 M mamaios 45 LR 0000153 LAy By, 38
10 mamann ) 00187 a000ETD [ 7. 1 10 ey 45 LR k) | 0N s pa. - | FArr ]
5 s 45 000154 0 D000 1 40 257 5 miras 45 0,y 0000077 240 B.68
| Erfaslnn 45 D015 0 D000 44 .22 | s 45 (k] [ D0EE 348 64
L] } ) 0000156 000NEs A .50 M ovegumdis 245 0,0mis (DTS 434 13,60
MidRy ROFW Cas

Frequincia Nr. Obs Meda  Desv. Padrio Asametra Coniose Frequémcia  Nr. Obs Miedua Desy. Padeio  Asimetria  Curime
1 Hora 45 000000 0000144 Ty =98 1 Hora 245 o CecRaN 0,024 408 nm
0 mumn 45 0000107 0000121 140 15,81 ) man 45 DO 0000055 251 1229
110 i 45 002 O D0ES k] 1967 D s M5 1, R 0T 137 902
5 mmaslos 15 0000112 000007 258 827 5 minains M5 0, (K058 0, D00065 154 10,34
1| e 245 OM01ZY 00000 617 5558 | i 245 oL [N 218 LT
30 segendm 5 O00IIE 0000071 113 18,45 M segumdos 345 Do LK ] 114 B
MRy Baseados em Thck Data

Frivjiiificia Nr. Dbs: Mina  Desv, Padrio Asdmeri  Corlie Misods  MNr. Obs Mliritia Desv, Padedo  Awimetia  Candee
1 Hora b 0000115 @,000156 453 el ] ooy 15 0, 00a L 0, D L7l 1,50
30 minuly 245 O001XY 0000141 L) 1887 rRtsgoy 213 0 De0ecug 7 0000TY 154 10,53
10 mimins 245 0000014 O000EL 250 1382 FTAVLCow 245 0, 0,0 250 oz
5 gl 5 00012 G| 256 939 rerneliCov 245 10,0008 [ ) 00O 1068 1% 13,55
| ervemagin M5 0000124 00006 S84 5543
30 segendos 45 0000108 O0000TE 451 77

FONTE: elaborado pelo autor

Em todas as frequéncias, as volatilidades sdo assimétricas a direita e leptocirticas.

Para a maior parte das medidas, a curtose ndio aumenta nas frequéncias mais altas, para dados

brutos.
Para dados tratados, as volatilidades também sdo assimétricas positivas, contudo a

curtose tende a diminuir nas frequéncias mais elevadas.
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Tabela 5.3.2 - Estatisticas Descritivas das medidas de volatilidade realizada -
dados tratados - BOVALII

Blowy HBFCov

Frequiincia Mr s Média Dewr Padrdo Assimetria Cortose Frequifncia Nr. Obs Média Desv. Padrin  Assimetria  Curose
1 Hora 244 OyOEI0  OOI2D 4 B 3 I Hora 2 012 0,000134 577 47,10
0 M Fr T} 000006 0,D00162 550 76l ) mmirasos. 144 LT 0D 5,18 53
10 muimanns X T 0,0000TS 0000073 ET:1) 21,71 10 emirass 144 000 0, 156 1851
5 mimatos 2 OO0 0, 00006 | LT3 11,46 5 minutos I 0000064 0000055 192 1213
1 i 24 000080 0, 00057 242 514 | mimubo F7 LTS 0,005 133 8,30
30 wrgendos 244 0,0000AT  0,000056 244 941 Mooeguedns. 344 00ITE 0 0GS 144 9,12
MedRy ROW ey

Fregquiacia R it Média  Dew Padrbo Assimsetria  Coriose Frogatnca Wi Obs Mdia D, Padiio  Assimetsia  Cunoe
| Hora P A5 0,0E7 520 nBin | Hora 5] 0NN 0iia 447 55
30 mimins. 243 0000 0, 0000s 563 0,16 0 mmvirnios. Bl L0 0,007 1,58 o]
10 mimanns 24 0,000070  0,000073 449 31,49 10 Emirms 171 OLD00ET 0000057 3,03 1450
5 Mifrlos 4 0.0000GA 000063 323 147 5 mimees I+ 0000054 0 [MM54 102 1453
| mtrvate: 24 ONE0TS 000G 2.9 Bl | minuto 2l LNHEITS 0, MHNES L 220 803
30 wegmidos 284 0000077 0,000052 235 7.58 W segumdns 244 IR 0, MR} 2,19 8.2
MinRY Basesdos em Tick Data

Frovquéacia NE (v Médla  Deox Padrbe Asimetra  Conioer Mletncks Nr. Dba Miadia Deww, Padrio  Asimemrla Cunese
1 Hira FEC) O,0000AE 0000141 538 41,96 sy 168 LT 0D 247 9,86
30 maisaios 244 Oy0T2 0, O 411 nm FRiscov 153 LT ] 0, NS 293 1373
10 mimarins 204 0000069 0,000071 AT a2 LAVGC T O00TE 0, 3,08 14,15
5 ifralns 244 06T [, (000K | 115 1394 FREmelCoy 144 Q000121 £, MHERSA 1,79 621
| mifrato 144 O0GTS 0,053 Lid 7
30 segendos 24 0,0D007E  0,D00052 233 E.18

FONTE: elaborado pelo autor

5.4 Estimacio dos Modelos ACD e Limpeza de Dados

Com relagdo ao procedimento de limpeza dos dados, a tabela I1.1 do Anexo II, mostra
o numero de observagdes da amostra original e da amostra limpa, relativo a pregos, rick a tick,
do papel BOVAIIL, no ano de 2018, para diferentes valores dos paridmetros do algoritmo de
Brownlees & Galo ( 2006), totalizando 72 combinagdes/tratamentos diferentes.

A tabela IV.1 do anexo IV mostra o resultado das estimag¢des do modelo ACD{1,1)
para os 72 diferentes tratamentos de owurliers, indicando os valores dos critérios
informacionais de Akaike (AIC), a log-verossimilhanga e o critério Bayesiano (BIC) assim

como os coeficientes e p-valores dos modelos estimados.



$ WDEHOD WuUD] GH IRUPD PDLV UHVXPLGD RV PHYV
WDEHOD ,, GRDQH[R,, (VVHVUHVXOWDGRV PRVWUDP TXH
N GHOWD H JDPD REWpP VH XPD PDLRU UHGX
7TDEHOD $PRVWUD RULJLQDO YV $PRVVVBHUNX®PLREID Sl
MNE. (k, 6, v) Amostra Original | Outliers % Amostra Limpa %
| (20, 0.25, 0.02) 45 493 741 1.5% 48,752 0B.5%
2 (40, 0.25, 0.02) 49,493 1,249 | 2.5% 48,244 97.5%
3 (60, 0.25 , 0.02) 49,493 1,794 | 3.6% 47,699 96.4%
4 (80, 0.25, 0.02) 49 493 2,264 | 4.6% 47,229 95.4%
5 (100, 0.25 , 0.02) 49,493 2,793 | 5.6% 46,700 94.4%
6 (200, 0.25 , 0.02) 49 493 5225 | 10.6% 44,768 89.4%
7 (500 , 0.25 , 0.02) 49 493 12,256 | 24.8% 37,237 75.2%
8 (1000 , 025 , 0.02) 49,493 21,785 | 44.0% 27,708 56.0%
)217( (ODERUDGR SHOR DXWRU

FRQWXGR GH

1D WDEHOD

VMR DSUHVHQWDGRYV RV PHVPRV UHYV X(

IRUPD EDVWDQWH UHVXPLGD
HVWLPDGRY SRVVXHP R PHOKRU DMXVWH TXDQGR N

(VVHV UHVXO\
G

7TDEHOD 5HVXOWDGRY GDV HVWLPDo}HV GR PF
GLIHUHQWHY WUDWDBHMRMRED %293
omega alfa beta
NR. (k, &, v) coef Y roed BY coaf P¥ LogLik AlC BIC

1 Sem limpeza 00172 | 000D | 0.0844 | 0.0000 | 03153 | 0.0000 | -133.026 266,058 | 266,085
2 (20 ,0.25, 0.02) 0.0203 | 00GDD | 0.0853 | 0.0000 | 05113 | 00000 | -131966 263,938 | 263,965
3 (40,025, 0.02) 00208 | 00G0D | 00831 | 000D | 09183 | 00000 | -131455 262916 | 262,943
4 (60,025, 0.02) 00170 | 0OGDD | 00640 | O.0000 | 09375 | 00000 ( -130821 261,648 | 261674
5 (80, 0.25, 0.02) 00150 | 0.0000 | 0.0517 | O.0000 | 0.9495 ( 0.0000 -130,133 260,272 260,298
i3 (100, 0.25 , 0LO2) 00255 | 00000 | 0.0853 | 00000 | 09148 | 00000 ( -128,793 257,593 | 257619
7 {200, 0.25 | 0L02) 0.0750 | 00000 | 01469 | 00000 | 08630 | 0.0000 ( -124.189 248,383 | 248,409
H (500, 0.25 , 0.02) -0.0391 | 0.0000 | 01714 | O0.0000 | 08815 | 0.0000 -106 853 213,711 213,737
9 {1000, 0.25 , 0.02) 02576 | LOODD | 0.4999 | 00000 | G365 | 0.0000 -85,251 170,509 170,523

)21 7 (

(ODERUDGR SHOR DXWRU
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Esses resultados também mostram que a variagio dos pardmetros de granularidade
(gamma) e parametro de truncamento (delta) provoca uma mudanga pequena nos valores dos
critérios informacionais LogLik, AIC e BIC dos modelos ACD(1,1)} estimados, sendo que o
aumento da janela & ¢ que aparentemente provoca uma diferenga mais relevante nesses
modelos.

Também foi possivel observar que o ajuste do modelo ACD sempre melhora d medida
que se aumenta o tamanho da janela &. Mas, por outro lado, uma janela muito grande resulta
em uma exclusio muito grande de outl/iers em muitos casos gerando um nimero muito grande
de observagdes faltantes (missing).

Neste sentido, optou-se, nesse trabalho, em utilizar-se, para fins de tratamento dos
outliers, uma janela de tamanho k = 1.000, delta = 25% e gama = 0.02, para todas as andlises
efetuadas deste ponto em diante, para o papel BOVAIl e também para os demais papéis

analisados.

5.5 Estimacio dos Modelos HARRY

As tabelas 5.5.1 e 5.5.2 mostram os outputs dos modelos HARRV para o ativo
BOVAII (respectivamente, para dados brutos e para dados tratados) estimados para as
frequéncias de 60 minutos, 30 minutos, 10 minutos, 5 minutos, 1 minuto ¢ 30 segundos, para
os métodos de interpolagio first, last e midas, e para as 9 medidas de volatilidade realizada
utilizadas neste estudo e descritas na secio 4.4: RCOV, MEDRV, MINRY, RBPCOV,
ROWCOV, RTSCOV, RRTSCOV, RAVGCOV e RKERNELCOV.

Os resultados mostram que os modelos HARRV melhor ajuste. tanto para dados
brutos quanto para dados tratados, foram aqueles obtidos com base na medida de de
volatilidade ROWCOV e método de agregagio firsr, sendo que, para dados tratados, o melhor
modelo é obtido para a frequéncia de 30 segundos enquanto que para dados brutos, a

frequéncia que produz o melhor modelo € a de 1 minuto.



7TDEHOD2XWSGRW ORGHORV +$5 59DGRY9I%BUXWRYV

RCOV RBPCOV
Modelo L. First 2. Last 3. Midas Modelo L. First 2. Last 3. Midas
Frequéncia  Loglik AIC  BIC  Loglik AIC  BIC  Loglik  AIC RIC Freguéncia Loglik  AIC  BIC  Loglik AIC  BIC  Loglik  AIC BIC
Bl minutas 1468 -2005 -2008 L.544 2079 -2DGEX 1462 -2014 -ZEQT Bl minutas 1561 -2051 -2134 LG58  -2.306 -39 246 -4E1 -474
20 minmtos 1499 | -2.087  -2970 1491 | -2971 -2954 1560 -3110 -2.092 20 minutos LE42 Ledl | -2272 -2.755 BT -1.585  -1.551
10 minutas 1537  -2044 -2027 1514 | -2017 -2D000 1618 -3726 -39 10 minutas L717 L786  -356% -2546 1496 -2.983 -2.967
5 minutos 1738  -Z465 2446 L7650 -2509 -349F 1798 5 minwos 1.702 1L.A20 | -XE6E -1651 2 LBSE | -2.726 ) -2T08
1 mimuto 1846 -3.682 -1665 LYG3 -3.520 LBE7 | -3765 -37T46 I minuto 1869 -3727 -3710 1A0B -3606 -3.589 1895 -17H0 -3.763
20 segundos 1837 -1663 -1646 L1791 -3.572 L856  -2.702 -1685 20 segunos 1867  -2724 -3707 1LA20 -2646 -2631 1898 -17A5 -176E
MEDRV ROWCOV
Maodeio L. First 2. Last 3. Midas Maodelo L. First 2. Last 3. Midas
Frequéncia  Loglik  AIC BIC  Loglik AIC BIC | Loglik AIC BIC Frequéncia Loglik AIC BIC  LogLik AIC BIC LoglLik AIC BIC
60 minutas L4286  -1B46 L475  -2541 -2524 L1148  -235 -1X70 G0 minutas 927 | -LB43 -LE29 1473 | -1536 L0} -2197 -Lia2
3 minutos 73 -0 L707  -2.405 -338 1526  -3041 -3025 0 minubos L7010 -2.409 -3 1680  -32.350 1524 -2039 -2.023
10 minutas 1781 -2.552 LB0&6 -32.602 -2585 L7E3 | -32.560 -32.543 10 minutas Lale  -2622 -2605 LE2E  -RB42 L8331 3636 -2.639
5 mimuios 1| HDB | -2607 -2.590 18331  -326E56 -2639 LBGB  -3726 -3.T09 5 mimwios 1873 | -2.735 | -2AT716| L8657 | -2724 -2707 | L89S0 -3
I mimuto I BEY | -2727 | -1710 -1500 -2483  1BO7  -1TB4 -ATET I minuto 1921 | -2E32 -:B1S5| 1908 -EB06 -3.780 1917 -1E24 -3BOT7
30 segundos 1897  -3.783 -1766 -3723 -AT06 1908 -RBO7 -3.TI0 30 segundos 18931  -LES3 -3E36 15921 -3E33 3616 1925 -2B40 -3E23
MINRY
Modeio L. First 2. Lasi 3. Midas TICK DATA
Frequéncia  Loglik AIC  BIC  Loglik AIC  BIC  Loglik  AIC BIC MODELD Loglik AIC  BIC
60 miratas 1554  -2099 -2082 1637  -31364 | -37 | L1637 RTSCOV 1514 -3017 -ZD0L
30 minatos 1651 | -3.791 LE64 -231E 23001 L1664 RETSCOV 1560 -3.111 -3095
10 minmitas 1731 | -2456 -1439 L7968 -2.586 -2560  L798 RAGDOV 18353 3668 -1.651

RKERNELCOY 1755 -2.499 -34482

il
w0

-2.530 -1646 -2629 L.A28

5 minutos

I mimuio 1857 -2.704 -1.505 -2.488

30 segursdos LA7R  -2746 -1653 -2636 LA31

)217( (ODERUDGR SHOR DXWRU

$V ILIXUDYV H PRVWUDP RV RXWSXWV H R DMX'
HVWLPDGR FRP EDVH QRV GDGRV EUXWRY SDUD R DWLYR
SRVLWLYRV HDSHQDV R EHWD H EHWD VmR HVWDWLVWL]



7TDEHOD S5HVXPR GRV +¥65GRV 7DD GRV

RCOV RBPCOV
Modelo L. First 2 Last 3. Midas Modelo L. First 2. Last 3. Midas
Frequéncia  Loglik  AIC BIC Loglik AIC BIC  Loglik AIC BIC Frequéncia Loglik  AIC BIC  LogLik AIC BIC Loglik AIC | BIC
B minubos 1503 -2996 -2979 1544 -307B -2060 1465 -2920 -2.904 B minutas 1391 |-R77L|-2755 | 1371 | -2732| -2TI6 103 -196 | -154
30 minutos 1618 -3337 -3710 1626 -334F -3335 L1511  -ED13 -2.996 30 mirtas LADD | -2590 -3573 1736 -R462 2445 612 -LI55  -L243
10 mirutas 1822 -2E35 -3616 1A23 -3636 -1619 1871 -173I6 -2718 10 mirmtas 1845 -1670 -1662 LB4Y -1684 -2667 1428 -2B46 -XE3I
5 mimuics L1877 2744 -2727 LA7D -3730 -2713 1914 -2E19 -2.E02 5 mimuios 1874 -3736 -3721 LB76 -2.743 2726 LTIl -2412 -135
I mimuin 1907 -3B05 -2.786 1894 3777 -2760 0 1924 -2E37 -2E2D 1 mimusio 1511 -2B12 -2796 19068  -2BH06 -278% 1933 -3655 -BEI6
3 segursdos 1907 -1B05 -3.786 1895 -3780 -3763 ISIE  -EE27 -1E10 30 segurdos 1971  -3EI6 -1B19 1508 -3B07 -2790 1930 -3E51 -1E34
MEDRY ROWCOV
Modelo 1. First 2. Lasit 3. Midas Modelo L. First 2. Lasi 3. Midas
Frequéncia  Loglik  AIC BIC Loglik AIC @ BIC  LoglLik AIC BIC Frequéncia Loglik  AIC BIC LogLik AlC BIC Loglik  AIC  BIC
60 mimutas L16T -2224 -2306 L1768 -2346 -2.131 54 -L779 | -L.765 G0 minutas 563 | -L115 -L102 933  -LE56 -LB42 720 -L429 -1417
2 minutas 1569 -2027 -3.111 1584 -3050 -2.142 1345 -2GH0 -2.664 0 minutas 1620 -2350 -233 1RO -2.195 - 1337 -2564 -2Ed40
10 minutas 1831 -2636 -2.639 LE30 -2650 -2E33  L7G2  -R513 -2.496 10 minutas 1884 -2758 -2.741 LBA2?  -3755 L824 -2E3I7 -2E21
5 minusics 1852 -1@93 -2676 186X -31713 -21896 1910  -2BI9 -2.792 5 minuios 1907  -2B04 -2787 1901 -3.792 2T L89G  -27H2 -ATE6
1 mimuto 1912 -1El6 -3.799 1917 -3E33 -31B06 1931 -EB55 -1E3B 1 mimsto 1948 |-1HS.I -1B69 1931 -31B52 -3E35 1940 -3E7D -RESE
20 segursdos 1931 -1E55 -3.636 10918 -3636 -1B09 1936 -LBGI -2.B44 20 segurdlos 1945 -1BA0 -1.B62 1535 -1B60 -2E43 1936  -2B62 -1B4S
MINRY
Modela L. First 2. Last 3. Midas TICK DATA
Frequéncia  Loglik  AIC BIC Loglik AIC  BIC  Loglik  AIC BIC MODELD Loglik  AIC BIC
B minubas 1627  -2244 2227 LGOB | -2.M5 -2149 a7 -LEZS -LELL RTSCOV 1755 -2.499 -2442
30 minubos 1796 -2531 -3564 1732 -3454 -3437 1326 -Z646 -2.630 RRTSCOV 1236 2462 -2447
10 mirutas 1826 -31643 -3E25 1820 -3648 -1631  LT7T RAGCOV 1862 -XT15 -3E98
5 minutcs 1855 -1E899 -31682 1AG6 -3.721 -1.704 1.8902 RKERNELCOV 1834 -31656 -1.641
I minuio 1910 -3E11 -2794 18914 -2E17 -2B00 1S3B -REG6 -2.B40

30 segundos 19236 -1B62 -2.645 1815 -3B19 -2B02 1936 -3B6Z -1B45

)217( (ODERUDGR SHOR DXWRU

$V ILIXUDYV H PRVWUDP RV RXWSXWV HR DMX'
HVWLPDGR FRP EDVH QRV GDGRV WUDWDGRY SDUD RDWLYR
WRGRV RV FRHILFLHQWH VmR SRVLWLYRV HDSHQDV R EHWD
D

&RQWXGR R DMXVWH GR PRGHOR FRP GDGRV WUDWDGF
EUXWRYV
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Cheerved and forecasizd RY based on HAR Modal. HARRY

brutos - ROWCOV - First - 30 segundos

call:
"RVl = betal + betal * RV1 + beta? * RVS + betad * Rv22"
Residuals:

Min 14 Median g Max

-1.061e-04 -2.958e-05 -3.699e-06 1.788e-05 2.758e-04

Coefficients:

Estimate Std. Error t value Pr(=|t|)
betal 2.741e-05 9.533e-06 2.875 0.00444 ==
betal 5.104e-01 7.243e-02 7.047 2,35e-11 ===
beta? B.99%Ge-02 1.197e-01 0.752 0.45305
beta3 5.5%e-02 1.397e-01 0.400 0.68928

Signif. codes: 0 *®***" 0.001 ***" Q.01 **" 0.05 '." 0.1 * " 1

Residual standard error: 4.692e-05 on 219 degrees of freedom
Multiple R-squared: @.3162, Adjusted R-squared: 0.3069
F-statistic: 33.76 on 3 and 219 DF, p-value: < 2.2a-16

FONTE: Elaborado pelo autor

Figura 5.5.2 - Ajuste do Modelo HARRY - BOVAII - dados brutos -
ROWCOV - First - 30 segundos

FONTE: Elaborado pelo autor

F08-0F-0F 1556 30 i fdra- ki 155650
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Figura 5.5.1 - Outputs do Modelo HAR-RV com melhor ajuste - BOVAI11 - dados
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Figura 5.5.3 - Outputs do Modelo HAR-RV com melhor ajuste - BOVAIL1 - dados tratados -
ROWCOV - First - | minuto

call:
"RVl = beta0 + betal * Rvl + beta? * RVS + berad * RV22"
Residuals:

Min 10 Median 30 Max

-1.196e-04 -2.198e-05 -2.192e-06 1.746e-05% 2.275e-04

Coefficients:

Estimate std. Error t value Pri=|t])
betal 2.093e-05 7.376e-06 2.837 0.0D498 ==
betal 4.760e-01 7.401e-02 6.431 7.B9e-10 ===
beta2 2.009e-01 1.205e-01 1.741 0.08306 .
betald 3.488e-02 1.240e-01 0.281 0.77866

Signit. oodes: 0 Y= D003 4+ 6,00 '+ 0.05% .0 6.1 N
Residual standard error: 3.774e-05 on 218 degrees of freedom

Multiple R-squared: O.3643, Adjusted R-squared: 0.3556
F-statistic: 41.65 on 3 and 218 DF, p-value: < 2.2e-16

FONTE: Elaborado pelo autor

Figura 5.5.4 - Ajuste do Modelo HARRV - BOVALI - dados tratados -
ROWCOV - First - | minuto
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FONTE: Elaborado pelo autor



2 DQH[R 9 PRVWUD RV UHVXOWDGRY GDV HVWLPDO}HV
PDLRUHVY HPSUHVDV GR ,ERYHVSD SDUD WRGDV DV IUHTXrQ
GH DJUHJDomR WHVWDGDV QHVWH WUDEDOKR WDQWR SD

$ WDEHOD UHVXPH RV UHVXOWDGRYV GR DQH[R 9 |
HVWLPDGR SDUD FDGD SDSHO

3HUFHEH VH TXH D PHGLGD GH YRODWLOLGDGH UHDOL
PHOKRU DMXVWH SDUD SUDWLFDPHQWH WRGDV DV HPSUH\
GDGRV EUXWRYV

$OpP GLVVR R PpWRGR GH DJUHJDomR OLGDV IRL TXH
DVVLP FRPR D IUHTXrQFLDV GH VHIXQGRV H PLQXWRV IR
WHUPRYVY GH TXDOLGDGH GR DMXVWH

/DEHOD ORGHORV +$559 FRP PHOKRU DMXVWH
B Modelo com Melhor Ajuste
Dadoz Brutos Dadeos Tratados
ABEV3 ROWCOV-FIRST - 1M  ROWCOV - FIRST - 3M
B35A3 ROWCOV -LAST -305  BOWCOV - MIDAS - 5M
BBAS3 ROWCOV -LAST - 308 ROWCOV - FIRST - 1M
BBDC3 ROWCOV-MIDAS-IM  RBPCOV - MIDAS - IM
BBDC4 EBOWCOV-MIDAS-305 ROWCOV-FIEST - 1M
BBSE3 EROWCOV-MIDAS - 1M ROWCOV - MIDAS - 1M
BEFS3 ROWCOV-MIDAS-1IM BOWCOV - MIDAS - 1M
IT5A4 BEOWCOV - MIDAS - 5SM  ROWCOV - FIRST - 3M
ITUB4 ROWCOV -LAST -3058  BROWCOV - MIDAS - 5M
JBS33 BEOWCOV - MIDAS - 5M = ROWCOWV - LAST - 1M
LEEN3 ROWCOV -MIDAS -308 ROWCOV - MIDAS - 1M
PETR3 ROWCOV - LAST - 308 ROWCOV - LAST - 308
PETE4 ROWCOV -LAST -305 ROWCOV - MIDAS - 303
RAIL3 ROWCOV - LAST - 1M EBPCOV - MIDAS - 1M
RENT3 ROWCOV - MIDAS - 308 ROWCOV - MIDAS - 308
SANE1 ROWCOV -MIDAS - 308 EEBPCOV - MIDAS - 305
SUZB3 ROWCOV-MIDAS - IM ROWCOV - MIDAS - 3058
UGPAZ BROWCOV -MIDAS -308 ROWCOV - MIDAS - 308
VALE3 ROWCOV -FIRST -3085 ROWCOV - MIDAS - 308
VIVI4 ROWCOV-MIDAS-1IM  BOWCOW - LAST - 308
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$ WDEHOD PRVWUD RV YDORUHV GR 0$3( FDOFXODGH
R DWLYR %29% 2EVHUYD VH TXH RV PRGHORV FRP PHOKRU
HVWLPDGRYVY FRP EDVH QDV PHGLGDV FDOFXODGDV D SDUWL
PLQXWRYV H VHIXQGRYVY DVVLP FRPR QDV PHGLGDV REWL

2 PRGHOR FRP PHQRU YDORU GH 0$3( HDVVLP FRP PHO
REWLGR FRP EDVH QD PHGLGD 0('59 QD IUHTXrQFLD GH

e LQWHUHVVDQWH QRWDU TXH R WUDWDPHQWR GRV RX
TXDOLGDGH GR DMXVWHYV GRV PRGHORV FRQWXGR QR T2
WUDWDPHQWR SDUHFH QmR IDJHU GLIHUHQoOD

'HPRGR JHUDO RV PRGHORV FRP PHGLGDV GH YRODW L(
WLFN D WLFN DSUHVHQWDP XPD ERD FDSDFLGDGH SUHGLW |
IUHTXrQFLDVY PHQRYVY HOHYDGDYV



7TDEHOD &DSDFLGDGH SUHGLWLYD GRV ORGHOF

RCOV MAPE (%) - DADOS BRUTOS MAPE (%) - DADOS TRATADOS
60 m 105,38 1538
30m 1042 1175
10m 66,1 44 8
5m 346 40,0
1m 278 277
30 s 26 6 271
MEDRV MAPE (%) - DADOS BRUTOS MAPE (%) - DADOS TRATADOS
60 m 170,0 187.0
30m a7.0 1138
10m 461 48 6
5m 36,9 431
1m 277 304
s 252 275
MINRVY MAPE (%) - DADOS BRUTOS MAPE (%) - DADOS TRATADOS
60 m 2194 248 5
30 m 1347 1317
10 m 529 518
5m 40,0 44 6
1m 281 311
0= 254 273
REPCOV MAPE (%) - DADOS BRUTOS MAPE (%) - DADOS TRATADOS
60 m 147 2 206,0
30m 83,0 925
10m 43 6 455
5m 341 40,6
1m 257 296
30 s 255 279
ROWCOV MAPE (%) - DADOS BRUTOS MAPE (%) - DADOS TRATADOS
60 m 2745 714
30 m 128 4 145 6
10m 88,7 547
5m 47 6 49 3
1m a7 5 307
s 33,0 28,6
TICK MAPE (%) - DADOS BRUTOS MAPE (%) - DADOS TRATADOS
nscov 437 35,7
rscov 5 4249
ravgooy 26,0 340
rkernelcoy 276 294
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(VWLPDomR GRV ORGHORV +($9<

$ WDEHOD

7TDEHOD

DSUHVHQWD RV RXWSXWV GRV PRGHORYV
IUHTXrQFLDV HPHGLGDV GH YRODWLOLGDGH HPSUHJDGDV (
DJUHJODSBBUD R DWLYR

%29%

FRP GDGRV EUXWRYV

2XWSXWV GR ORGHOR +($9<
'DGRV GWKW RV

RCOV
60 minutos
30 minutos
10 minutos

3 minutos

1 minuto

30 segundos

MEDRV
60 minutos
30 minutos
10 minutos

3 minutos

1 minuto
30 zegundos

MINRV
60 minutos
30 minutos
10 minutos

3 minutos

1 minuto
30 zepundos

REPCOV
60 minutos
30 minutos
10 mintos
3 minutos
1 minuto
30 segundos

ROWCOV
60 minutos
30 minutos
10 minutos
3 minutos
1 minuto
30 segundos

RISCOV
RRTSCOV
RAVGCOV

REERNELCOV

%29%

omega
00040
0.0040
0.0040
0.0040
0.0040
0.0040

omega
0,0040
0.0040
0.0040
0.0040
0.0040
0.0040

omega
00040
0.0040
0.0040
0.0040
0.0040
0.0040

omega
0,004
0,004
0,004
0,004
0,004
0,004

omega
0,004
0,004
0,004
0,004
0,004
0,004

omega
0,004
0,004
0,004
0,004

alfa
0,0330
0,0388
0.1306
00377
0,0506
00478

affa
00568
0,0471
0,0491
0,0435
0.0644
0,0484

alfa
00464
00440
00446
00475
00481
0,0492

alfa
0,0493
0,0462
00764
0.0673
0,0497
0,0465

alffa
0,032
0.0468
0.0567
0.0687
0.0391
0.0747

alfa
0238
03011
03702
0.8486
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beia
09725
0,9608
0,7838
09614
0,5438
0,9513

beta
09429
0.9626
02409
0,9343
09336
09514

beta
09527
0,9643
09348
09518
09510
0.9505

beta
0.9604
09646
09229
0.9323
0.9496
0,233

beta
0.9473
09524
09424
09311
09602
09246

beia
09513
05171
06206
0613

omegalRk)
00200
0,0200
0,0200
0,0200
0,0200
0,0200

omegalR)
00200
0,0200
0,0200
0,0200
0,0200
0,0200

amegalR)
06,0200
0,0200
0,0200
0,0200
0,0200
0,0200

omegal k)
002
002
002
002
002
0.02

omsgaiR)
002
002
0,02
0,02
002
0,02

omegaiR)
002
002
002
0.02

alfai k)
0,2260
0,1667
0.2055
02676
02370
02600

affarR)
03028
0.1610
0.3236
03497
03017
03774

alfa(R)
0, 1408
0.1638
03280
03529
02871
0.3746

aifarR)
01852
01995
0,3433
03292
032353
03780

aifa R
0.0948
02331
03132
0.3667
0.3836
03043

alfaR
03667
0.3248
0.4057

0373

beia(R)
0675
0. 4028
0.6767
043596
04149
04431

beia(R)
048356
07716
0. 4978
05062
04307
05221

beia(R)
03830
0. 71627
0,5033
05113
04167
05181

beia(R)
0,6388
0,72429
051031
043912
0, 46208
05224

beialR)

0,37433
0, 46908
0,50392
0,52508
0,33057
0,54229

beialR)

052651
037179
0,33668
051044

LogLik
1322
-1.356
-1307
1416
_1.407
1392

LogLik
-1.564
1421
-1478
1474
-1482
-1.500

LogLik
_1.470
-1416
-1.466
-1.4%0
1456
1489

LogLik
1416
1404
-1.430
1472
_1.467
1474

LogLik
1422
-1436
1.536
1522
1522
1578

LogLik
_1.063
-1.086
-1.446
2159
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1R FDVR GRV GDGRV EUXWRV R PHOKRU PRGHOR +($9< |
p FRP EDVH QD PHGLGD 5.(51(/&29 FDOFXODGD WLBNWDWHR)

$ ILIXUD PRVWUD R DMXVWH YLVXDO GD YRODWLOLGD
YLIXUD $MXVWH GR PHOKRU ORGHOR +($9< 5.(51(/
EUXWRV

)217( (ODERUDGR SHOR DXWRU

$ WDEHOD DSUHVHQWD RV PHVPRV UHVXOWDGRYV C
WUDWDGRYV GR %29%
(VVHV UHVXOWDGRV PRVWUDP TXH SDUD GDGRV WUDW
DMXVWH p DTXHOH HVWLPDGR FRP EDVH QD PHGLGD 52:&29
PLOXWRV $ ILIJXUD PRVWUD R DMXVWH YLVXDO GD °



7TDEHOD

RCOV
60 minutos
30 minutos
10 minutos

3 minutos

1 minuto

30 szpundos

MEDRV
60 minutos
30 minutos
10 minutos

3 minutos

1 minuto
30 zzmundos

MINRV
60 minutos
30 minutos
10 minutos

3 minutos

1 minuto

30 segundos

REPCOV
60 minutos
30 minutos
10 minutos
3 minutos
1 minuto
30 zegundos

ROWCOV
60 minutos
30 minutos
10 minutos
3 minutos
1 minuto
30 sepundos

RTSCOV
RRTSCOV
RAVGCOV

REERNELCOV

2XWSXWV GR ORGHOR +($9<

%29%

omega
0,0040
0.00440
0.0040
0.0040
0.0040
0.0040

omega
0,0040
0,0040
0,0040
0,0040
0,0040
0,0040
omega
0,0040
0,0040

0.0040
0.0040

omega
0,0040
0,0040
0,0040
0,0040
0,0040
0.0040

omega

0.0040
0.0040
0.0040

0.0040
0.0040

omega
0,0040
0,0040
0,0040
0,0040

ala
00279
00437
00319
00338
00309
0,0560

alfa
0,0855
0,0420
0,0500
0,0471
0,1033
0,0463

alfa
00333
0.0421

0,0533
0.0549

alfa
0,0650
05300
0,0502
00433
00386
0.03500

alfa

0.0644
0.9687
0.0602
00072
0.0391

alfa
0,3610

02934
0,1280
0,0374
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befa
09718
0.9557
00472
09458
09484
09431

beta
084!
09570
0,0480
00521
0.3060
09528

befa
0 9661
09376

omegalR)
0.0200
00200
0.,0200
0,0200
0.,0200
00200

amegaR)
00200
00200
0.0200
0.0200
0.020:0
0.0200

omegalR)
00200
00200

affaiR)
01287
028735
028354
033540
03666
0,3663

ciffai R
02808
0.0770
0.1817
03435
03701
03332

alfa R
0.0497
0.0308

erro de convergencia
erro de convergencia

09459
08444

beta
09314
-0,9400
00495
09537
00612
0.0404

bata

0.0200
00200

omega(R)
00200
0,0200
0,0200
00200
00200
0,0200

omegalR)

0.3608
0.3458

affarR)
62111
02604
03368
03614
03373
03519

alfarR)

erro de convergencia

09352
00303
09397
08022
0.0606

beta
0 6387
0.7064
08715
0.9620

0.0200
0.0200
0.0200
00200
00200

omega(R)
00200
00200
00200
0,0200

02381
02856
033500
03700
0.3564

alfalR)
04040
0.4013
03934
03445

betaiR)
04039
04681
04680
05210
03227
05214

betaiR)
04622
0,3200
04037
0,5089
0,5261
05104

betaiR)
(2847

03234

05191
0.5049

befalR)
(24027
0,7736
0.5130
05216
0.5153
0,35068

betafR)

0.4466
0.6683
05150
0.5243
05110

beta(R)
05541
0.3517
0,5464
0,5169

LogLik
-1.400
1726
-1.648
-1.674
-1.600
-1.533

LogLik
-1.668
1574
1612
1621
_1478
1544

LogLik
_1.667
1,653

-1.611
-1.540

LogLik
_1.888
1549
1679
-1.638
1632
-1.360

Logik

-2.070
-L.700
-1.676
-1.466
-1.5%0

LogLik
-1.358
1343
1592
-1.436
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)LIXUD $MXVWH GR PHOKRU ORGHOR +($9< 52:8
%299% GDGRV WUDWDGRYV

)217( (ODERUDGR SHOR DXWRU

2 DQH[R 9, PRVWUD RV UHVXOWDGRY GDV HVWLPDO}HV
PDLRUHV HPSUHVDV GR ,ERYHVSD SDUD WRGDV DV IUHTXrQ
GH DJUHJDomR WHVWDGDYV QHVWH WUDEDOKR WDQWR SDL
FROQOWXGR IRL WHVWDGR DSH@QWW R PpWRGR GH DJUHJDoOm

$ WDEHOD UHVXPH RV UHVXOWDGRY GR DQH[R 9,
HVWLPDGR SDUD FDGD DWLYR

3HUFHEH VH TXH DV PHGLGDVY GH YRODWLOLGDGH UHDC
TXHSURGX]LUDP PHOKRUDMXVWH SDUD PDLRU SDUWH GDV
SDUD GDGRV EUXWRYV

$OpP GLVVR DV IUHTXrQFLDV GH PLQXWRYV PLQXW
pPDLVY VH GHVWDFDUDP HP WHUPRV GH TXDOLGDGH GR DMX



7TDEHOD ORGHORYV +($9< FRP PHOKRU DMXVWH
o Modelo com Melhor Ajuste
Dados Brutos Dados Tratados

ABEV3 ROWCOV - 60 M ROWCOV-1M
B35A3 ROWCOV-1M REPCOV - 303
EBAS3 RCOV-5M RCOV -30M
EEDC3 MINEV -30 5 ROWCOV - 60 M
EEDC4 ROWCOV -30M RTSCOV
BBSE3 ROWCOV - 60 M ROWCOV-5M
BREFS3 RETSCOV FRAVGCOV
ITSA4 MEDEV - 10 M MINEV -30 5
ITUB4 ROWCOV -50 M RBPCOV -30M
IB553 MINEV -305 MINRV - 60 M
LREN3 REPCOV -30 M MEDEV - 60 M
PETR3 RCOV-30M REPCOV - 10 M
PETEA4 EEERNELCOV REERNELCOV
RAIL3 ROWCOV -30 58 RCOV -308
RENT3 MINEV-5M ROWCOV - 10 M
SANEI1 ROWCOV - 1M REPCOV - 60M
SUZE3 RCOV-10M ROWCOV - 60 M
TIGPA3 RCOV-5M MINEV -30 5
VALE3 RBPCOV -1M MINEV - 30 M
VIVT4 MEDEV - 60 M ROWCOV -3058

)217( (ODERUDGR SHOR DXWRU

$ WDEHOD PRVWUD RV YDORUHV GR 0$3( FDOFXODGH
R DWLYR %29% 2EVHUYD VH TXH RV PRGHORV FRP PHOKRU
HVWLPDGRYVY FRP EDVH QD PHGLGD 5.(51(/&29 FRP GDGRYV

$VVLP FRPR QRV PRGHORV +$559 R WUDWDPHQWR GR
FRQVLGHUIYHO QD TXDOLGDGH GR DMXVWHY GRV PRGHOR\
SUHGLWLYD



7TDEHOD &DSDFLGDGH SUHGLWLYD GRV ORGHOF

MAPE (%) - DADOS MAPE (%) - DADOS
BRUTOS TRATADOS
RTSCOV 56.4 101.4
RRTSCOV 64.5 106.3
RAVGCOV 36.9 437
RKERNELCOV 32,2 39.9

)217( (ODERUDGR SHOR DXWRU
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(VWH WUDEDOKR EXVFRX HIHWXDU XPD DQiOLVH HFR
EUDVLOHLUR QD DOWD IUHTXrQFLD FRP DQiIiOLVHV GHVF
HVWLOL]DGRV HDFKDGRV HPStULFRV GD OLWH U DRMWNMDML H W\
QR DMXVWH G HXPRHBGMORRGCEKWRY GH YRODWLOLGDGH EHP FR
GLIHUHQWHY PpWRGRV GH DJUHJDomR GDV VpULHV H GH HV!
GH PRGHORV GH YRODWLOLGDGH GH DOWD IUHTXrQFLD

2EVHUYRX VH XPD FRQILUPDomR GH DOJXQV IDWRV H?
UHODWLYRV D FXUWRVH H DXWRFRUUHODomR GRV UHWRU
PRGHORYV $&' FUHVFH j PHGLGD TXHNGHR D>XORIRQW\W FRRS®HJ KRR
*DOOR PDV TXH RV RXWURV GRLY SDUKPHWURY SRVVX
DMXVWH GRV PRGHORYV $&'

(VWXGR IXWXURV SRGHULDP H[SDQGLU HVVD SDUWH SD!
GH VH GHWHUP INQ®GHDRO YSDQARUF®IKED SDSHO

&RP UHODomR DR PRGHORV +$559 REVHUYRX VH TXH |
SUHGRPLQDQWHPHQWH DTXHOHV HVWLPDGRV FRP EDVH C
DJUHJDomR 0,'$6 H QDV IUHTXrQFLDV PDLV DOWDV GH PL

&RP UHODomR j FDSDFLGDGH SUHGLWLYD GRV PRGHOF
IRUDP RVHVWLPDGRV FRPEDVHQDV PHGLGDVY FDOFXODGDYV
DOWDYV PLQXWRV H VHIXQGRV DVVLP FRPR QDV PHGLC
WLFN D WLFN

e LQWHUHVVDQWH QRWDU TXH R WUDWDPHQWR GRV RX
TXDOLGDGH GR DMXVWHY GRV PRGHORV +$559 FRQWXGR Q
R WUDWDPHQWR SDUHFH QmR IDJHU GLIHUHQoOD

'HPRGRJHUDO RV PRGHORV FRP PHGLGDV GH YRODWLC
WLFN D WLFN DSUHVHQWDUDP ERD FDSDFLGDGH SUHGLWL
IUHTXrQFLDYVY PHQRY HOHYDGDV

&RP UHODomR DR PRGHORYV +($9< SDUD R %29% RV TXI|
IRUDP RV HVWLPDGRYVY FRP EDVH QD PHGLGD 5.(51(/&29 SDU
IUHTXrQFLD GH PLQXWRV SDUD GDGRV WUDWDGRV $V PH



TXH SURGX]LUDP PHOKRU DMXVWH SDUD PDLRU SDUWH GDV
GH PLQXWRYV PLQXWRV H VHJXQGRV (VVD SDUWH WI
SHVTXLVDV IXWXUDV SDUD WRGDV DV HPSUHVDV GR ,ERY
1R TXH VH UHIHUH j FDSDFLGDGH SUHGLWLYD GRV PRGH
RV PRGHORV +$559 SDUD R DWLYR %29% 2V PRGHORYV +($
SUHGLWLYD IRUDP DTXHOHV HVWLPDGRVY FRP EDVH QD PH
$VVLP FRPR QRV PRGHORV +$559 R WUDWDPHQWR GR
FRQVLGHUiIYHO QD TXDOLGDGH GR DMXVWHV GRV PRGHOR\
SUHGLWLYD
&RP UHODomR DR &$30 RV UHVXOWDGRV IRUDP VDWL
DSUHVHQWRX SRVLWLYR H HVWDWLVWLFDPHQWH VLJQLILF
PXLWR EDL[RV SUY[LPRV GH ]JHUR
BHVTXLVDV IXWXUDV SRGHULDP WDPEpP UHDOL]DU RV F
FRP EDVH HP IUHTXrQFLDV GLIHUHQWHY DOpP GDV WHVW
$OpP GLVVR HVWXGRV SRVWHULRUHY SRGHULDP WDPE
GH DJUHJDomR QDV PRGHODJHQV WHVWDU RXWURYV HVWLPL
DPRVWUD H LQFOXLU WRGRV RV SDSpLV GR ,ERYHVSD DR
3RU ILP SRGHU VH LD WDPEpP SURSRU XPD PRGLILFDoO
LQFOXLU XPD QRYD YDULiIiYHO H FRPSDUDU D TXDOLGDGH GF
R DWLYR %29% H SDUD WRGRV RV SDSpLV GR ,ERYHVSD
BHVTXLVDV IXWXUDV WDPEpP SRGHULDP H[DPLQDU D (
UHWRUQRV H GDV PHGLGDV GH YRODWLOLGDGH UHDOL]DG
SRVVtYHLV GLVWULEXL0}HV WHYULFDV FRP PHOKRU DMXV\



5()(5C1&,%$6

$GPDWL $ 3IOHLGHUHU 3 $ WKHRU\ RI LQWUDGTLE
YDULDELOLW\ 5HYLHZ Rl )LQDQFLDO 6WXGLHYV

$JJDUZDO 5 ,QFODQ & /HDO 5 9RODWLOLW\ LQ HF
J)LODQFLDO DQG 4XDQWLWDWLYH $QDO\VLYV

$17 6$+%$/,$ <DFLQH 0<./$1' 3HUS$ =+$1* /DQ S8OWUI
YRODWLOLW\HVWLPDWLRQ ZLWK GHSHQGHQW PLFURVWUXF
S

$i7 6$+%$/,$ <DFLQH -$&2' -HDQ /, -LD 7HVWLQJ IR
IUHTXHQF\ GDWD -RXUQDO RI (FRQRPHWULFV Y Q
$i17 6$+%$/,$ <DFLQH :;,8 'DFKHQJ $ +DXVPDQ WHVW IR

PLFURVWUXFWXUH QRLVH LQ KLJK IUHTXHQF\ GDWD -RXU!

$QGHUVHQ 7 %ROOHUVOHY 7 D +HWHURJHQHRXYV

YRODWLOLW\ G\QDPLFV 8QFRYHULQJ WKH ORQJ UXQ LQ KL.

$QGHUVHQ 7 %ROOHUVOHY 7 E ,QWUDGD\ SHULR

ILQDQFLDO PDUNHWV -RXUQDO RI (PSLULFDO )LQDQFH

$QGHUVHQ 7 %ROOHUVOHY 7 D $QVZHULQJ WKH \
PRGHOV GR SURYLGH DFFXUDWH IRUHFDVWYV ,QWHUQDWL|

$QGHUVHQ 7 %ROOHUVOHY 7 E 'HXWVFKH PDUN G
SDWWHUQV PDFURHFRQRPLF DQQRXQFHPHQWY DQG ORQJ



$QGHUVHQ 7 %ROOHUVOHY 7 'LHEROG ) SR XJ
FRPSRQHQWY LQ WKH PHDVXUHPHQW PRGHOLQJ DQG IRUH
Rl (FRQRPLFVY DQG 6WDWLVWLFV

$QGHUVHQ 7 %ROOHUVOHY 7 'LHEROG ) (EHQV +
VWRFN UHWXUQ YRODWLOLW\ -RXUQDO RI )LQDQFLDO (FR

$QGHUVHQ 7 %ROOHUVOHY 7 'LHEROG ) IDE\V 3

H[FKDQJH UDWH YRODWLOLW\ -RXUQDO RI WKH $PHULFDQ
$QGHUVHQ 7 * 'REUHY ' 6FKDXPEXUJ ( -XPS 5RE
XVLQJ 1IHDUHVW 1HLJKERU 7UXQFDWLRQ -RXUQDO RI (FRQ

%DUQGRUIlI 1LHOVHQ 2 ( DQG 6KHSKDUG 1 OHDVX
PXOWLYDULDWH SULFH SURFHVVHV XVLQJ ELSRZHU FRYDU
2[IRUG 8QLYHUVLW\

%DUQGRUIlI 1LHOVHQ 2 +DQVHQ 3 /XQGH $ 6KHSKDU
NHUQHOV WR PHDVXUH WKH H[ SRVW YDULDWLRQ RI HTX
(FRQRPHWULED

%DUQGRUII 1LHOVHQ 2 6KHSKDUG 1 (FRQRPHWULF
LWV XVH LQ HVWLPDWLQJ VWRFKDVWLF YRODWLOLW\ PRG
6HULHV %

%DUQGRUIlI 1LHOVHQ 2 ( +DQVHQ 3 5 /XQGH $ 6KHS
PRGLILHG NHUQHO EDVHG HVWLPDWRUV RI LQWHJUDWHG Y
'RUNLQJ SDSHU

%HOWUDWWL $ ORUDQD & &RPSXWLQJYDOXHDW U
RI (PSLULFDO )LQDQFH



%YROOHUVOHY 7 *HQHUDOL]J]HG DXWRUHJUHVVLYH FR
(FRQRPHWULFV

%ROOHUVOHY 7 'RPRZLW] |, 7UDGLQJ SDWWHUQV I
H[FKDQJH PDUNHW -RXUQDO RI )LQDQFH

%ROOHUVOHY 7 OHOYLQ © %LG+DVN VSUHDGYV DQC
PDUNHW $Q HPSLULFDO DQDO\VLV -RXUQDO RI ,QWHUQD\

%ROOHUVOHY 7 3DWWRQ $ AXDHGYOLHJ 5 ([SOR/
IRU LPSURYHG YRODWLOLW\ IRUHFDVWLQJ -RXUQDO RI (F

%RXGW . &URX[ & DQG /DXUHQW 6 2XWO\LQJQHVV ZHLJK
(FRQRPHWULFYV 9RO SS
WRXGW . &RUQHOLVVHQ - 3D\WVHXU 6 KLIKIUHTXH

DQDO\VLV >&RPSXWHU VRIWZDUH PDQXDO@ 5 SDFNDJH Y

%URZQOHHV & *DOOR * JLODQFLDO HFRQRPHWULF
'DWD KDQGOLQJ FRQFHUQV &RPSXWDWLRQDO 6WDWLVWLF

&DMXHLUR ' 7TDEDN % &KDUDFWHUL]LQJ ELG+DVI
PDUNHW 3K\VLFD $ 6WDWLVWLFDO OHFKDQLFV DQG LWV {

&DOGHURQ 5RVVHOO - 5 %HQ +RULP O 7TKH EHKDY
-RXUQDO RI  QWHUQDWLRQDO %XVLQHVV 6WXGLHV

&DPSEHOO - < /R $ : ODF.LQOD\ $ & 7KH HFRQ
PDUNHWY 3ULQFHWRQ 8QLYHUVLW\ 3UHVV

&DSSD / 3HUHLUD 3 ORGHODJHP H SUHYLVMR GH Y
SDUD R EUDVLO 7H[WR SDUD 'LVFXVVmR )*9 ((63



&DUYDOKR O )UHLUH 0 $ OHGHLURV O 6RX]D /
YRODWLOLGDGH GRV UHWRUQRV GHDWLYRV EUDVLOHLURYV
%UDVLOHLUD GH )LQDQoDYV *

&DVDV , JHUQDQGH] &DVDO 5 WYUHJ 7LPH YDU\LQ.
VLQJOH DQG PXOWLSOH HTXDWLRQV >&RPSXWHU VRIWZDU
KWWSV &5%1 5 SURMHFW RUJ SDFNDJH WY5HJ 5 SDFENDJF

&DVDV , ODR : 9HLJD + SHH[DPLQLQJ ILQDQFLE
ZLWK QHZ HVWLPDWRUV RI UHDOL]HG YDULDQFH DQG YDUL
SDSHU 6651 5HAWMEBYHG/ VURPFRP DEVWUDFW

&HUHWWD 3 6 GH %DUED ) O9LHLUD . &DVDULQ )
LQWUDGLiIiULD DQiOLVH GDV GLVWULEXLo}HVY DOWHUQDW.L

+

&RSHODQG 7 ( *DODL ,QIRUPDWLRQ HIIHFWV RQ
JLQDQFH
&RUVL ) $6LPSOH $SSUR[LPDWH /RQJ OHPRU\ORGHO F

RI )LQDQFLDO (FRQRPHWULFV

'‘DFRURJQD 0 O *HQFD\ 5 OXOOHU 8 20VHQ 5 % K
LQWURGXFWLRQ WR KLJK IUHTXHQF\ ILQDQFH $FDGHPLF <

'DFRURJQD O O 0 OOHU 8 $ 3LFWHW 2 9 GH9ULHV &
IRUH[ UHWXUQV LQ H[ WUHPHO\ ODUJH GDWD VHWYV ([WUHF
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'H $UD~MR $ & &RPELQDomR GH SURMHO}HV GH YROD
ULVFR SDUD GDGRV HP DOWD IUHTXrQFLD 7HVH GH "'RXWR
3DXOR 63 %UDVLO

GH $UD~MR $ & GH EYLOD ORQWLQL $ D +LJK IUH
FOiVVLED SDUD DQ*DOLVH GH SUHOR YROXPH HP XPD QRYD
6HPLQIULRYV HP $GPLQLVWUDOMR 6(0($"

GH $UD~-MR $ & GHEYLODORQWLQL $ E 7pFQLFDV G
PHUFDGR XWLOL]DQGR GDGRYV HP DOWD IUHTXrQFLD )8785(

GH OHGHLURV 2 5 $Q HFRQRPHWULF PRGHO RI WKH
SHWULHYHG IURP KWWSV VVUQ FRP DEVWUDFW

'HPRV $ $ *RRGKDUW & $ ( 7TKH LQWHUDFWLRQ E
TXRWDWLRQV VSUHDG DQG YRODWLOLW\ LQ WKH IRUHLJGQ

GH 20LYHLUD 0 5 'HWHUPLQDQWHY GR ELG DVN V¢
ILP GH PrV QD %RYHVSD 8P HVWXGR HPStULFR QR SHUtRG
ODVWHUYV 'LVVHUWDWLRQ )81'$d-2 (6&2/$'(&20e5&,2 E/9$%
)(&$3

(QJOH 5 5XVVHOO - 5 JRUHFDVWLQJ WKH IUHTXHC
HI[FKDQJH SULFHVY ZLWK WKH DXWRUHJUHVVLYH FRQGLWLR
JLQDQFH

(QJOH 5 5XVVHOO - 5 $XWRUHJUHVVLYH FRQGLW
LUUHJXODUO\ VSDFHG WUDQVDFWLRQ GDWD (FRQRPHWUL



)DPD ( ) (IILFLHQW FDSLWDO PDUNHWY $ UHYLHZ RI W
RI )LQDQFH

)DPD () (IT'LFLHQW FDSLWDO PDUNHWYVY ,, -RXUQD¢

JORRG 0 ODUNHW VWUXFWXUH DQG LQHIILFLHQF\LQ \
RI ,QWHUQDWLRQDO ORQH\ DQG )LQDQFH

JRQVHFED 1 /DPRXQLHU : %UHVVDQ $ SHWRUQRV D
PRGHORY SDUD GDGRV GH DOWD IUHTXrQFLD 5HYLVWD %!

JULHGPDQ 9DQGHUVWHHO 6 6KRUW UXQ IOXFWX
(YLGHQFH IURP WKH GDWD -RXUQDO RI  QWHUQDW
*DUFLD O OHGHLURV O 6DQWRYV ) ( *DQKRV HF

UHDOL]DGD QR PHUFDGR EUDVLOHLUR GH Do}HV S5HYLVWD

*DUPDQ 0 % ODUNHW PLFURVWUXFWXUH -RXUQDO

*HQFD\ 5 6HOFXN ) KLWFKHU % "LITHUHQWLDW L
ZDYHOHW PXOWL VFDOLQJ 3K\VLFD $ 6WDWLVWLFDO OHF

*KRVH .URQHU . ) 7KH UHODWLRQVKLS EHWZHH
SURFHVVHYV )J)LQGLQJ WKH VRXUFHRIIDWWDLOVLQILQDQFI

*K\WVHOV ( -DVLDN - 6WRFKDVWLF YRODWLOLW\DQ
WuUuDGLQJ YROXPH DQG OHYHUDJH HIIHFWYV &DKLHUV GH
'"HSDUWHPHQW GH VFLHQFHV HFRQRPLTXHV



*K\WVHOV ( 6DQWD &ODUD 3 9DONDQRY 5 37KH 0,'$6 7
5HJUHVVLRQ ORGHOV ~ :RUNLQJ SDSHU 81& DQG 8&/$

*K\VHOV ( .YHGDUDV 9 =HPO\V 9 OL[HG J)UHTXHQF\ 'L
ORGHOV 7KH 5 3IDFNDJH PLGDVU 5 SDFNDJH YHUVLRQ
SDFNDJH PLGDVU

*ORVWHQ / 5 &RPSRQHQWYV RI WKH ELG DVN VSUHD(
WUDQVDFWLRQ SULFHV -RXUQDO RI )LQDQFH

*ORVWHQ [/ 5 , VWKHHOHFWURQLF RSHQ OLPLW RUGF

*ORVWHQ [/ 5 OLOJURP 3 %LG DVNDQG WUDQVDF\
ZLWK KHWHURJHQHRXVO\ LQIRUPHG WUDGHUV -RXUQDO R

*RRGKDUW & $ ( )LJOLXROL / (YHU\ PLQXWH FRXQ
RI ,QWHUQDWLRQDO ORQH\ DQG )LQDQFH

*RRGKDUW & $ ( ODXUHHQ 2 +LIJK IUHTXHQF\ GDW
DQG DSSOLFDWLRQV -RXUQDO RI (PSLULFDO )LQDQFH

*XLOODXPH ' 0 3LFWHW 2 9 'DFRURJQD O 2Q WKI
JDUFK SURFHVVHY :RUNLQJ 3DSHUV 20VHQ DQG $VVRFLI

+DVEURXFN - JHEUXDU\ 7UDGLQJ)DVWDQGG6ORZ 6HF
1HZ <RUN 8QLYHUVLW\ /HRQDUG 1 6WHUQ 6FKRRO )LQDQF
1R 1HZ <RUN 8QLYHUVLW\ /HRQDUG 1 6WHUQ 6FKRF
KWWSV LGHDV UHSHF RUJ S IWK Q\VWIL KWPO

+DXWVEFK 1 (FRQRPHWULFV RI ILQDQFLDO KLJK ITUHT
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+ROV 0 & $ % GH Q9ULHV & 7KH OLPLWLQJ GLVW
UDWH UHWXUQV -RXUQDO RI $SSOLHG (FRQRPHWULFV

+VLHK ' $ &KDRV DQG QRQOLQHDU G\QDPLFV $SSOLF
RI )LQDQFH

.RHGLMN . 6FKDIJDQV 0 GH 9ULHV & 7KH WDLO L
-RXUQDO RI ,QWHUQDWLRQDO (FRQRPLFV %

AOH $ &ERQWLQXRXV DXFWLRQV DQG LQVLGHU WUDG
/IRUHWDQ O 3KLOOLSV 3 THVWLQJ WKH FRYDULDQ!
VHULHV $Q RYHUYLHZ RI WKH WKHRU\ ZLWK DSSOLFDWLRQ
(PSLULFDO )LQDQFH

ODGKDYDQ $ ODUNHW PLFURVWUXFWXUH $ VXUYH\ -
ODUNRZLW] +DUU\ 7KH -RXUQDO RI )LQDQFH 9RO
ODUWHQV O OHDVXULQJ DQG IRUHFDVWLQJ V S L

KLIK TUHTXHQF\ GDWD 7KH -RXUQDO Rl )XWXUHV ODUNHW

OF) DUODQG - : 3HWWLW 5 5 6XQJ 6 . 7TKH GL\
SULFH FKDQJHV 7UDGLQJ GD\ HITHFWV DQG ULVN PHDVXU

OHGGDKL 1 $ WKHRUHWLFDO FRPSDULVRQ EHWZHHC
-RXUQDO RI $SSOLHG (FRQRPHWULFV

ORROPDQ ( ‘X 7TRLW & $Q HFRQRPHWULF PRGHO F
PDUNHW G6RXWK $IULFDQ -RXUQDO RI (FRQRPLF ODQDJHF



ORUHLUD - IHPJUXEHU ( 2 XVR GH GDGRV GH DOW
YRODWLOLGDGH H GR YDORU HP ULVFR SDUD R LERYHVSD

OXOOHU 8 $ 'DFRURJQD O 'DYH 5 ' 20VHQ 5 3LFWHW
S9RODWLOLWLHYV RI GLITHUHQW WLPH UHVROXWLRQV
FRPSRQHQWYV -RXUQDO RI (PSLULFDO )LQDQFH

1RXUHOGLQ 6KHSKDUG 1 6KHSSDUG . 0OXOWL
YRODWLOLW\ KHDY\ PRGHOV >(FRQRPLFV 6HULHV :RUNLQ

27+$5%$ ODXUHHOQ +LJK IUHTXHQF\ PDUNHW PLFURVW
(FRQRPLFV Y Q S
3HUOLQ 0 +HQULTXH 5 *HWKIGDWD $5SDFNDJH IR

KLIK TUHTXHQF\ WUDGLQJ GDWD IURP ERYHVSD %UD]LOLD

5RJDOVNL 5 - 9LQVR - ' (PSLULFDO SURSHUWLHV F
RI ,QWHUQDWLRQDO %XVLQHVV 6WXGLHYV

6DPXHOVRQ 3 SBURRI WKDW SURSHUO\ DQWLFLSDWHC(
ODQDJHPHQW 5HYLHZ

6DPXHOVRQ 3 BURRI WKDW SURSHUO\ GLVFRXQWH ¢
UDQGRPO\ %HOO -RXUQDO RI (FRQRPLFV

6DQWRYV ' * =LHIJHOPDQQ ) $ 9RODWLOLW\IRUHF
FRPELQDWLRQ $Q HPSLULFDO FRPSDUDWLYH VWXG\ IRU LE



6DQWRYV ) *DUFLD 0 OHGHLURV 0 7KH KLJK IUHTXH
DQQRXQFHPHQWYV LQ WKH EUD]JLOLDQ IXWXUHV PDUNHWV ¢

+

6KDUSH : ) &DSLWDO $VVHW 3ULFHV $ 7KHRU\ RI
&RQGLWLRQV RI 5LVN 7KH -RXUQDO RI )LQDQFH 9RO 1
6KHSKDUG 1 6KHSSDUG . SHDOLVLQJ WKH [IXW

IUHTXHQF\ EDVHG YRODWLOLW\ KHDY\ PRGHOV -RXUQDO

7vVD\ 5 6 $QDO\WLVRIILQDQFLDO WLPH VHULHV +RER

7D\ORU 6 - ;X 7TKHLQFUHPHQWDO YRODWLOLW\ L
HIFKDQJH TXRWDWLRQV -RXUQDO RI (PSLULFDO )LQDQFH

7XENHU $ / 6FRWW ( $ VWXG\RIGLIIXVLRQ SURFH)
-RXUQDO RI ,QWHUQDWLRQDO ORQH\ DQG )LQDQFH

9DO ) 3LQWR $ .ORW]OH O 9RODWLOLGDGH H SUF
DOWD IUHTXrQFLD H *$5&+ HYLGrQFLD SDUD R PHUFDGR EU
)LQDQoDV

9LFHQWH - 9 0 $UD~MR * 6 &DVWUR 3 % ) 7TDYDUF
S9RODWLOLGDGH 'LIiULD GRV $WLYRV D KRUD GD QHJRFLDomF
&EHQWUDO GR %UDVLO

‘DVVHUIDOOHQ : =LPPHUPDQQ + 7KH EHKDYLRU R
-RXUQDO RI %DQNLQJ )LQDQFH



'LQN -~QLRU 0 9 SHUHLUD 3 ORGHODJHP H SUHY
HYLGOHQFLDV SDUD R EUDVLO 7H[WR SDUD 'LVFXVVmR

=KDQJ/ O\NODQG 3% $wW 6DKDOLD < $ WDOH RI WZR WLPI

YRODWLOLW\ ZLWK QRLV\ KLJK TUHTXHQF\ GDWD -RXUQDO |

=KDQJ / (VWLPDWLQJFRYDULDWLRQ (SSVHIIHFW PLFURV

9RO SS

=KRX % +LIJK TUHTXHQF\ GDWD DQG YRODWLOLW\ LQ
%XVLQHVV (FRQRPLF 6WDWLVWLFV

=XPEDFK * 0-OOHU 8 2SHUDWRUV RQ LQKRPRJHQF
-RXUQDO RI 7TKHRUHWLFDO DQG $SSOLHG )LQDQFH ,-7%)
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$1(;2 ,,, (67$7E67,&$6 '(6&5,7,9$6 '26 5(725126

7TDEHOD ,,, (VWDWtVWLFDV '"HVFULWLYDV GRV UHWRUQ
"LiuLD
R Dados Brutos Dados Tratados
Nr. Obs Meédia |Desv. Padl Assim. = Curtose Nr. Obs Meédia Desv. Pad Assim.  Curtose
ABEV3 244 -0,0014 = 00142 0,37 1,97 244 -0,0013 00148 -0.31 1,93
B33A3 188 0.0003 00221 -0,02 0,28 188 00003 00219 0,03 0,67
BBAS3 244 0.0014 0.0253 047 1,83 244 0.0014 0.0248 0.45 1,55
BEDC3 244 0.0002 0.0242 028 2,96 241 0.0002 0.023%8 0,14 212
BEDC4 244 0.0004 00217 -0,15 220 244 0.0004 00219 -0,18 2,08
BB3E3 244 -0,0001 00172 0,15 0,47 244 -00001 00175 0,09 0,56
BRFS3 244 -0.0022  0.0303 0,54 7,10 244 -0.0022  0.0303 -0.51 7.07
ITs5A4 244 0.0004 0.0210 0,20 136 244 0.0004 0.0209 0,17 133
ITUB4 244 -0,0009  0,0325 -8.53 107,96 244 -0,0009 00326 -2,60 108,99
JBEE3 244 0.0005 00232 0,47 031 243 00006 0.0227 043 0,57
LEEN3 244 0.0008 0.0214 0.25 0,18 244 0.0008 0.0208 0.42 0,18
PETRS 244 00016 0.0294 -1,39 7,60 244 00016 0.0202 -1,25 152
PFETR4 244 00012 00317 -1,09 6,05 244 00012 0.0310 -1,12 6,14
RAIL3 244 0.0009 00215 0.52 1,07 244 0.0010 0.0209 046 087
RENT3 244 0.0010 0.0252 0,18 0,13 244 0.0010 0.024% 0.26 -0,08
SANE1 244 00011 0.0213 0,11 0,70 242 00011 0.0221 021 0,70
SUZE3 244 00028 00318 0,87 5,91 244 00028 00316 0,95 6,43
UGPA3 244 -0.0015 00257 0,06 1,57 243 -0.0015 00249 -0,04 141
VALE3 244 0.0008 0.0203 0,37 061 244 0.0008 0.0203 -0.33 0.51
VIVT4 244 -0.0002 | 00157 095 4,52 243 -0,0002 00136 0,72 288
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7TDEHOD ,,, (VWDWtVWLFDV '"HVFULWLYDV GRV UHWRUQF

PLQXWRYV
R Dados Brutos Dados Tratados
Nr. Obs  Meédia Desv. Pad Assim. Curtose Nr. Obs Media Desv.Pad Assim.  Curtose
ABEV3 1.709 00002 00038 -1,61 28 48 1.642 -0,0002  0,0059 -1,55 2761
B3sAS 1321 0.0000 0.0084 0,62 4,63 1201 00000 00085 0,53 4,80
BBAS3 1.709 | 00002 (0.0090 1,37 13,98 1.619 0.0002 0.0092 1.27 12.86
BEDC3 1.707 | 00000 0.0085 0,04 18,29 1.205 0.0000 0.0102 -0,23 17,50
BEDC4 1.708  (.0001 00079 0,09 18.65 1.651 0.0001 0.0080 0,22 18.68
BEBEXE3 1.708 00000 00063 0,09 5,92 1427 0.0000 0.0069 0.13 3,98
BRFS3 1.709 00003 00105 0.75 26,77 1.522 -0.0003 00112 0.61 2315
IT5A4 1.708  0.0001 0.0075 0,14 14.81 1.671 0.0001 0.0075 0,26 14.78
ITUB4 1.708 00001 00120 -22.57 768,68 1.663 -0,0001 = 00121 -22.66 764,72
IBSE3 1.709  0.0001 0.0091 0,78 6,07 1.471 00001 0,0093 0,78 3,31
LEEN3 1.708  0.0001 0.0085 0,60 7,60 1.427 0.0001 0.0089 0.51 6,14
PETES 1.708  0.0002 0.0111 -2,74 51.85 1515 0.0003 0.0117 -2,72 43.48
PETR4 1.709  0.0002 00118 -3.38 56,64 1.704 0.0002 0.0117 347 67.82
RAIL3 1.709 00001 00086 0,52 597 1.513 0.0002 0.0091 045 6,49
RENT3 1.708 00002 0.0096 0,50 5,06 1.440 0.0002 0.0104 049 5,94
SANEBE1 1.708  0.0002 0.0083 0,77 8.26 1.261 0.0002 0.0098 0,74 7,64
SUZE3 1.708  0,0004 0.0109 1,24 14,00 1.535 0.00035 0.0114 1,81 2344
UGPA3 1.709 00002 00002 0,19 g8.69 1.308 -0,0003 00102 -0,12 7.39
VALE3 1.709  0.0001 0.0075 047 6,20 1.674 0.0001 0.0075 047 6,24
VIVT4 1.709 | 0.0000 0.0060 0,76 7.84 272 0.0000 0.0067 0,58 7,28
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7TDEHOD ,,, (VWDWtVWLFDV '"HVFULWLYDV GRV UHWRUQ

PLOQXWRYV
o Dados Brutos Dados Tratados

Ne Obs Média Desv. Pad Assim. = Cuortose Nr. Obs Média Desv.Pad Assim. = Cuortose
ABEV3 3170  -0,0001 00043 -1,00 27,42 2909 -0,0001 | 0.,0044 0,99 27,52
B33AS3 2453 00000  0,0065 1,16 13,33 2278 00000  0.0068 1.00 15,43
BBASR3 3171 0.0001 0.0070 288 4475 2923 0.0001 0.0072 288 44 80
BEDC3 3.168 00000  0,0064 0,14 3391 2.170 00000 00076 0,28 3322
BEDC4 3.162 00000  0,0060 0,19 33,35 2942 00000  0,0061 0,08 35,60
BEBSE3 3.170 00000  0,0049 041 12,71 2.583 00000  0,0054 036 14,75
BEFS3 3.16%  -0,0002 00077 0.42 31.11 2.740 -0,0002  0.,0033 0,07 30:13
IT5A4 3.171 00000  0,0035 0,12 28.07 2967 00000 00038 0,23 20,06
ITUB4 3.170  -0,0001  0,0000 2975 | 137020 2.969 -0,0001  0,0002 229,70 1338.10
JBSE3 3.165 00000  0,0069 0,71 281 2.655 0.0001 (.,0072 088 10,68
LREN3 3171 0.0001 0.0063 0.83 1136 2584 0.0001 0.0064 067 10,68
PETES 3.168  0.0001 (0.0083 -3,30 80,86 27935 0.0001 0.00838 -2.80 71,44
PETR4 3.170 00001 0.008%8 -4,30 11233 3128 0.0001 0.008%8 -4.31 11228
RATL3 3170 00001 0,0063 0,74 223 2715 0.0001 0.0067 0.73 12.57
RENT3 317 00001 00071 1,13 12,85 2.597 0.0001 00078 1,15 16,15
SANE1 3170 0.0001 0.0061 135 1427 2259 0.0001 0.0072 054 14.43
SUZE3 3168  (.0002 0.0083 3,55 78,08 2771 0.0003 0,0083 2,07 3821
UGPA3 3.172 00001  O,0066 0,19 1455 2338 -0.0002 00075 -0,20 15,55
VALE3 3171 0.0001 0.0056 0.19 945 3033 0.0001 0.0057 030 10,10
VIVT4 3171 00000 00045 025 928 2202 00000 00051 0,74 12,95
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7TDEHOD ,,, (VWDWtVWLFDV '"HVFULWLYDV GRV UHWRUQ

PLQXWRYV
R Dados Brutos Dados Tratados

Nr. Obs  Meédia Desv. Pad Assim. Curtose Nr. Obs Media Desv.Pad Assim.  Curtose
ABEV3 9480 00000 0.0026 -1,60 6695 §.292 0.0000 0.0027 “1.51 76,89
B33A3 7340 00000 0.0040 212 46,65 6478 00000 0.0040 1,65 4094
BBAS3 9467 00000 0.0043 5,88 152,60 §.285 0.0000 0.0044 3,61 146,41
BEDC3 9472 00000 0.0039 0,29 93.04 6.019 0.0000 0.0045 -0,20 a97.08
BEDC4 9477  0.0000 0.0037 095 116,93 8.357 0.0000 0.0037 1,09 11526
BB3E3 9485  0.0000 0.0031 -0,16 4047 7.242 0,0000 00033 046 3762
BRFS3 9464 -0,0001 00047 0.52 79,85 7.752 -0.0001  0.004% 0,61 87.53
IT5A4 9468 00000 0.0034 0.95 8944 5.440 0.0000 0.0034 043 88.07
ITUB4 9474 0,0000 0.0033 4826 381290 5.448 0.0000 0.0033 4803 363782
JBEE3 9455  0.0000 00043 0,84 AT 7.493 00000 0.0045 1,20 26.45
LEEN3 9434 00000 0.0038 1,03 20.49 T-235 0.0000 0.003% 0,594 2801
PETES 9467  0.0000 0.0031 -3,89 21870 7.123 0.0001 0.0031 -3,76 191,48
PETR4 9428 00000 0.0032 -3,85 249,75 §.915 0.0000 0.0051 25,09 261,30
RATT3 9471 0.0000 00034 0,80 18.63 7.635 0.0000 0.0041 1,05 2889
RENT3 9480  0.0000 0.0043 1,59 34.48 7.258 0.0000 0.0044 212 715
SANE1 9479 00000 0.0037 1,60 3203 5.269 0.0000 0.0043 1,89 4608
SUZE3 9426 00001 0.0031 572 21034 7.801 0.0001 0.0031 410 12192
UGPA3 9482 00000 0.0040 0,76 4038 6.512 -0,0001 00045 -0,22 46 48
VALE3 9453 00000 0.0033 047 28.86 §.623 0.0000 0.0033 0.45 30,75
VIVT4 9485  0.0000 0.002%8 0,73 19,59 6.379 0.0000 0.0031 0,67 2938
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7DEHOD ,,, (VWDWtVWLFDV '"HVFULWLYDV GRV UHWRUQ
PLQXWRYV

Dados Brutos Dados Tratados
Nr. Obs Media Desv.Pad Assim. Curtose Nr. Obs Media Desv. Pad Assim Curtoze

Ativo

ABEV3 18808 00000 00019 375 20753 16331 00000 00020 -38 22600
B38A3 14585 00000 00029 230 90,16 12.748 00000 00029 283 102,05
BBAS3 19.804 00000 00031 230 | 20712 16285 00000 00031 810 | 20317
BBDC3 18836 00000 00028 041 179,65 11.723 00000 00032 054 18390
BEBDC4 18830 00000 00027 097 = 22841 164358 00000 00027 1,56 = 22500
BESE3 13.903 00000 00023 055 70,50 14205 00000 00023 = 045 69.20
BRFS3 18.800 00000 00034 020 160,79 15203 00000 00036 117 16068
ITSA4 15.841 00000 00024 104 15645 16643 00000 00025 054 @ 16641
ITUB4 13.815 00000 00038 -6722 745782 16612 00000 00039 -67.68 722379
1BSS3 18.812 00000 00031 1,00 35,00 14703 00000 00033 1,59 46.45
LREN3 182.856 00000 00027 118 61.01 14134 00000 00028 1.43 5448
PETR3 18797 00000 00036 539 43225 15177 00000 00036 = 327 37980
PETR4 13.684 00000 00037 @ -496 47708 17605 00000 00037 616 49858
RAIL3 13.843 00000 00028 1,05 33,01 14997 00000 00029 153 54,13
RENT3 18.862 00000 00031 2.4 66.06 14220 00000 00033 338 110,00
SANB1 183.860 00000 00026 242 70.21 12167 00000 00031 @ 248 90,57
SUZE3 18.761 00000 00037 761 39260 15285 00000 00036 579 | 23945
UGPA3 13.873 00000 00029 118 75,78 12686 00000 00032  -0.56 79.06
VALE3 18.768 00000 00023 092 55.33 16940 00000 00023 087 64,39
VIVT4 13.905 00000 00020 061 28,83 12422 00000 00022 @ 074 5337
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7TDEHOD ,,, (VWDWtVWLFDV '"HVFULWLYDV GRV UHWRUQ

PLOXWR
e Dados Brutos Dados Tratados
Nr. Obs  Meédia Desv. Pad Assim. Curtose Nr. Obs Media Desv. Pad Assim. Curtose
ABEV: 93879 00000 00009 -6,46 770,28 80384 0,0000 0.0009 -7.77 72,74
B3sA3 72436 00000 | 00014 3,56 346,38 62 369 0.0000 00014 634 433,70
BBAS3 93385 00000 00014 18.46 1473 46 79291 0.0000 0.0014 17,27 356,64
BEDC3 90.35% 00000 @ 00013 0,05 654,44 53365 0.0000 0.0015 -1.11 783,79
EEDCY 93557 00000 Q0012 2,09 114210 50.471 0.0000 00012 430 10535,59
BBSE3 93379 00000 00011 -1,57 234,32 62631 0.0000 00011 1,01 28919
BRFS55 93138 00000 00016 -0,38 720,68 73963 0.0000 0.0017 3.82 830,74
ITS5A4 93626 00000 Q0012 1.94 431,48 82138 0.0000 0.0012 1.95 640,01
ITUB4 93462 00000 00017  -14569 3542743 80.961 0.0000 00018  -144.70 3364100
IB&E3 92561 00000 00015 1,68 104,63 71.806 0,0000 00016 254 159,66
LEEN3 93066 00000 00013 212 21737 63.088 0.0000 0.0013 2,49 23280
PETRS 92983 0,0000 00016 -10.36 1961.85 73.773 0.0000 0.0017 -12.03 177693
PETR4 92824 00000 00017 -1126 220608 86.833 0.0000 0.0017 -1098 2253 82
RAIL3 93200 00000 00014 143 113 24 73.333 0,0000 00014 3.13 213,65
RENT3 93106 00000 00014 3,90 24902 62 785 0.0000 00015 6,54 479 41
SANE1 91977 | 00000 | 00013 4,14 285,90 57.966 0.0000 0.0014 5.25 389.28
SUZB3 93028 00000 00017 21.89 283091 73780 0.0000 0.0016 11,69 1092.32
UGPA3 92208 00000 00014 234 279.00 60.337 0,0000 00015 -0,08 358,19
VALES 93263 00000 00011 1,70 22334 £2.736 0.0000 00011 214 299 50
VIVT4 91961 00000 00009 0.95 106.80 58904 0.0000 0.0010 1,08 23519
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7DEHOD ,,, (VWDWtVWLFDV '"HVFULWLYDV GRV UHWRUQ!
VHIXQGRYV

i Dados Brutos Dados Tratados

Nr. Obs Meédia Desv. Pad Assim. Curtose Nr. Obs Meédia Desv. Pad Assim.  Curtose
ABEV3  1B6.483 00000 00007 -7.43 114705 150594 00000 00007 -8.83 134199
B33A3 143658 00000 @ 0.0010 6,58 568,63 123275 | 00000 @ (0010 7,79 763,69
BBAS3Y 183951 0.0000 0.0010 23.1a 240503 156.637 00000 00010 23,66 2573,08
EEBDC3 164268 @ (.0000 0.0010 0,45 1084.67 102.104 00000 00011 -1.25 132552
EBDC4 186440 00000 00009 216 1983 94 150407 00000 00009 3,68 191503
BEBSE3  179.593 00000 00008 -1,96 420,39 131977 00000  0,0008 1,44 508.64
BREFS3 182933 00000 00012 -0,40 127736 144621  0.0000 00012 5,19 1492 43
ITEA4 186.741 00000 00009 1,81 484 46 163.699  0.,0000 00010 1,58 87980
ITUB4 186383 00000 00012 20251 6803885 160190 00000 00013  -19993 £404420
JBRE3 178656 00000 00012 185 15241 130286 00000 00012 3,02 236,19
LREN3 178807  0.0000 0.0010 259 377.86 130,659 0,0000  0.0010 367 401,42
PETR3 181546  0,0000 0.0012 -11.84 317008 143.844 00000 00012 -1642 | 325621
PETR4 185530 00000 | 00012 -17.74 | 4530.30 193036 00000 00012 -16.30 444673
RAILS 182.588  0,0000 00010 1.56 159,30 143,857 00000  0,0011 3,68 33814
RENT3 180218 00000 @ (.0011 449 352,86 133.702 | 0.0000 0.0011 2,46 §49.36
SANB1 @ 171.023 00000 00010 474 474,18 109.125  0,0000 00011 6,61 676,52
SUZB3 182924 00000  0.0012 2924 5170.09 144031 00000 00012 1523 197983
UGPA3 172806 00000 00010 2,70 300 24 113913 | 00000 | 00011 -0,37 617,16
VALE3 186.24%8  0.0000 0.0008 231 441,63 163.752 00000 = 00008 2.97 564,22
VIVI4 170249  0.0000 0.0007 0.94 161,03 110.132 00000 = 0,0008 1,53 403,24
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$1(;2 9

7TDEHOD 9

1362 -2T13 2696 1.378 -2746 -2729
J0m 1428 2845 2828 1441 27T 2855
0m 1646 3282 3265 1661 3302 3295
Sm 1730 3450 3433 1739 3469 3452
Im 1725 3440 3423 1748 3487 3470
e LT3 -3416--32399 17X -JARE-2439
B0m 1609 3207 3150 1880 3310 -390
Wm 1681 -1363F 3336 1TE 34 34T
Wm 1749 -3 4BR -34T1 1775 3539 3R
S 1780 -3557 1534 1786 3561 -3544
Tm 1803 -3506 1579 1608 -3506 -3 559
30 179 3588 3571 1733 -3576 3558
e % SR e 1 ==
freg ik i e B 3
BOm 1573 -3136 3119 1628 -3247 3230
0m 163 -3252 -3 238 1ATS -G -3.303
Wm 171 3418 3401 1725 3439 3422
5m 1748 3406 3469 1773 1536 3519
(1m 1002 -3.504 BETT 1807 -3583 -3576
'r!'ﬂi 1786 -1562 -3 545 1783 -1556 -31539

7TDEHOD 9

_; v - - i =
B0m 1385 -2760 -2743 1381 2752 273
30m 1350 2707 2690 1443 2874 2857
Wm | 1801 3692 3575 1814 3618 3601
Sm 1804 3598 3581 1807 3605 -3588
Tm 1T 362D G068 1816 -3EDT )04
s 1812 36N 15T UTER 35AT 35T

-3.29% -3.279
43 3497
3638 3671
A6 =166 1826

R 18
3651 -163

1845
1700
1789
1808
1825
1821 3632

3_515

1672
1738
1832

333 337
~J BT -3 450
3654 36Y
3541 3624
AR4% 16
365 361

a4
1828

3795 3278
2370 3,353
3508 359
361 3612
360 3623
-3614 3697

1653
1690
1803
1819
1825
1912

)217(

5(68/7$'26 '26 02'(/26 +$559

%29(63$

2743 -2 696

1428 -2845 -2B8 Im 1 .

1.B46 1282 32685 10m 1 343 34T

1730 3450 3433 Sm 1071 35632 -2 675

1725 3440 342 Tm 1008 -31606 -3 589

1713 3de 3399 0 1996 -3 582 -3 565
B o

1822 3034 3007  E0m 1631 -3.25:

1721 3433 3416 0m 1635 3379 .

LTS D540 -35EF W0m 1800 -3.585

1.185 -31560n -3543 Hm 185 3040 -31623

1797 %85 3568 1m 1645 3680 -1663

1783 -3556 3539 30a 1706 -3400 -3 383

2 --.'_ tchk

145% 2570 2953 nmscov 1763 3506 -3495

1.674 <3337 3.3 [gEr= 1.7% -3.578 -3581

1728 3446 3499 R oY 1.778 -3 546 -3 529

1??]-35531-35'20 rkemedcoy 1 GBI .3 157 -2139

1783 57T -3.560

1.7 -3 508 -3 e

)217(

3434 3497

2649 2632

&0 m
1429 2849 -2E32 M m 1.637 1 -3.263 -1.M6
1811 3611 3804 m 1.813 -3 618 3534
1802 3506 3E5TH Em 1623 ..3 837 3630
181 3615 3588 1m 1837 -3 665 -1648
1780 35N AL Ms TEM -3B89 -3642

2856 -2 B40 |2 400 2385

&l m

1639 3388 3371 Hm 1,550 13126 -3.109
1821 3633 A6 10m 1831 A5
1826 A6 A Sm 1848 -3 GES
1822 3613 1816 1m 1844 _TBTE -3 661
1808 3609 3598 30e 78 -3 658 -3.641
1431 2852 2856 mscov 1723 3435 -3418
TR AT AN mteeow 1 TER 34042477
1806 3602 258 rngeov 1805 601 -1384
1EI AEIE 319 rkemeloov 1857 3183 3968
1817 3625 3608

1801 3EM 35N

3$5% $6

=3 364 -3 34T
-3236 -3.219
3450 3413
-3 568 -3 547
<3595 3 582
3572 3888

1269 3252
-3435 3an8
3584 AT
182 3638 3621
1.824 -3637 -3620
1638 -3 266 -3243

1.703 -3 356 -3.379
1627 3288 3097
1822 -3638 -3E18
183 .3 E5F .3 635
183 3650 -3 641
182) 3635 1619

<2128 2114
-J 4T -3 453
3 668 -3 B51
-3 665 -3 648
-3668 -3 652
1814 -3618 -3600

1.069
1,740
163

0$,25(6 '2

SHVXOWDGRY GDV HVWLPDo}HV GR PRGHOR

1.637 | -3.264 -3]T
1619 3238 -3.211
1726 2441 34M
1782 -35556 3538
1.7%6 -3.508 35T
1784 -3 558 -3 541

-3 056 <3040
3405 338
-1618 3601
-363% -3622
-1636 -3618
-3.358 3.3

(ODERUDGR SHOR DXWRU

5HVXOWDGRYV GDV HVWLPDo}HV GR PRGHOR

1695 -3180 -3.163
1.607  -3.204 -3.967
1824 1638 384
1629 2649 3812
1830 -3.685 36337
1815 | -3 619 3602

1.397 -27B4 -2 THS
1,883 | -3.377| -3 360
1835 3661 3644
1828 -3 640 3631
1831 3662 3635
1805 3601 -3 584
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7TDEHOD 9 SHVXOWDGRYV GDV HVWLPDO}HV GR PRGHOF

i 021 2031 -2015 1026 2042 2027 1021 2001 2015 1011 -2.013 1997 1071 2133 217 1080 -2 148 2134
om 873 1936 1921 073 153 A8 AB3E 1321 30m 1074 2138 2122 1045 2070 2064 1041 2073 2057
[Mm  108Y 2120 2113 1053 2095 2080 1080 2120 2113 10m 1133 2297 271 1125 2347 220 1135 2360 2245

‘Bm 1122 2238 2249 111F 216’2200 1122 .2238 -2218 &m 2185 2270 1164 2318 2303 1162 -2.314 2298

1148
Mmoo 17 FME 2271 1114 27 2200 1128 2ME 23 m 1466 2322 2307 1160 2310 3235 1163 23T 230
1485 2,359 234 1472 2303 338 1175 2300 23

05 13 2276 2281 1135 2260 2344 1D 2276 221 WS

2107 2101 95 1586 -15M  GOm B30 1770 755 1100 2990 -2174 1.012 -2044 1999
‘3m 1045 -2080 2073 2129 2114/ 1065 2119 2 2112 2097 1120 2291 2216 2196 2 181
Mom 1124 2239 3223 1136 2762 26 1148 2287 2272 W0m 1467 2324 2308 1167 23 2308 1172 2336 2318

BOm VB 2027 2011 1
:
] 1 L
Em 1167 2323 2308 1181 2382 233 1178 2ME 2331 &m 1209 2407 2391 1220 2430 2414 1221 2431 24%
1
1

Amo TATE 2D -TRT 180 SIS 23 198 2350 23E 1m 1332 2455 2430 1220 F447 2471 1228 2445 2470
[30s 1983 2356 2M0 1173 29 233 1980 2M3 2IM W 128 2465 2450 1,250 2475 12452479 2463

<60 m 94 1978 -1962 1030 049 -2.034 087 -1953 938
Jom 1043 -2077 <2061 1.034 -2.059 2043 1035 2060 2044 riscor
AEm 1110 <2211 21850 1.122 -2.236 2218 1137 2263 2248  rawgoow
‘Em 1144 2278 2263 1160 2321 2306 1163 2316 2301  resmekcor
Mm 1961 2311 2296 1172 2335 2319 1173 2335 2318

A0s 1180 23T0 2354 1477 23 2WB 1175 2308 23N

a2 12314. -2 208

)217( (ODERUDGR SHOR DXWRU

7TDEHOD 9 5HVXOWDGRY GDV HVWLPDo}HV GR PRGHOR

gosa

[Lei

&lm | 920 -1831 -1H15 1027 - . } : 1 1975 -1 960 ZALE 2130 2038 -2.023
3m | 048 1887 -1ET1 OTE 1040 - 4,934 .1 (86 -2 163 -2 347 1.049 -2.089-2.073 1. 2087 -2.0M
i0m I1H 2383 2343 1473 2336 2330 1311 2411 23 0m 1178 2345 2330 1977 2344 230 1311 2416 2400
Em 1194 2378 2383 1176 2341 2336 17200 2408 23] &m 1209 2409 2393 1201 2352 2317 1230 243 2418
1m NP0 2792 306 1987 235 ZMI 1304 2298 231 im 1220 2AT1 2415 1708 2408 2391 1216 2427 2408

s 1198 2306 2371 1189 2369 -235) 1190 236 2 Ws 1217 2423 2408 1277 2423 2408 1217 2423 2408

meddny
Freg
B0 m

&0 m 80T -1&604 -1 580 10¥W -2A71.-2156 903 -1.797 -1.782
Mm 1072 2133 -2118 1083 -2166 -2 141 1080 -2.948 -2.134 3 m 1127 -2 245 2229 113 2.799.2323 1092 2174 -2.159
Wm 1172 234 2319 1A71 2330 2316 121 2419 2403 10m 1307 2404 2360 1189 -2368 2351 1207 2444 247
Sm 12 2417 2402 121 2411 2306 1229 2440 2431 5m 1240 2487 2472 1247 2484 2460 1267 25 208
Im 1219 2427 2412 118 2425 2410 1224 247 2421 1m 1241 2473 2457 1235 2481 2445 124 2476 2450
M3 1221 243 2417 122 2420 2418 130 247 246 Ws 1229 2440 2433 1230 2487 2451 1299 2467 2452

4784

1012 2013 -1998 1079 -2130 -2 $15 4778

imlm ;
M s : ; e ke dle Be o e
Bl m 966  -1.972 -1.906 1.031 -Z052;-2037 &8 -1.766 -1.751 1134 -2 35T -2 MF
Mem | 1OH] 21562140 1045 2081 2065 1038 -2086 -2050 mitscov 1188 2325 2310
Wem | 1167 2324 2308 1963 -Z36 23N 1205 2400 2304 1193 2375 -2 360
Em 1221 241 2418 135 2420 2404 1230 2448 2404 rhmn-lr.m’ 1118 z:m <2
Tm 1225 24471 2425 1116 2422 2406 131 4% 20T
e  LEDAMH AN VLI TAI5 FAZ0 1230 2430 -2

EE
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7TDEHOD
oy ;
Bm | 0237 2463 2448
Mm | 0153 2296 2279
Wm 134 2619 2602
Em 1506 3003 -2586
Tm | 1547 3005 3068
Hs 1547 -3.085 -3.068
madn :
frog : g
60 m 12547 253
Hm 2645 2629
10m ~2.064 -2 97
Sm 1536 -3.066 -3049
im | 1522 3164 3137
s | 1601.3182 3178
minry :
e
BOm | 1247 2475 2458
Mom 1362 2TIH -ZR5E
Wm 1459 -2 608 -2891
&m 1522 3013 306
im | 1589 3167 3150
30 1597 3163 3968

7DEHOD
RO i
B0 m | 2121 -2 104
Wm 1096 -2182 2168
1lm 1154 2697 -2 66D
IEm 1556 -1 101 -3 084
fm 1600 -3130 1173
= 1E11 3311 3154
Glm 1470 -2329 -2313
I0m 1340 2670 -2 53
1lm 1533 -3.036 3010
Em 1579 3149 3132
im 1630 =330 -3313
ELES 1633 2256 -3.338
minry ~ F
ig.q gl mic. bie.
Elm 1260 -2510 -2493
F0m 1408 2806 -2 789
Wm 151 3827 300
Gm 1568 .3128 -3.109
Tm 1630 3251323
s 1632 3255 -323

9

2431 2476
2.3 2
-2 654 -7 63T
-1001 -2 984
-1.063: -3 046
-1.078 -3.062

1332
1.606
1636
1545

1376

1367
1452
1.651
1685
1598

2723 2706
29T 2957
-3083 3076
-3181 -3.964
3188 3170

-2.706 -2 689
2681 -2 6k
2827 2910
-3.058 -3.041
=3172: -1 155
3192 3175

1358
1.8
14649
1634
163

1.601

2495 2452
23312314
2T 2710
3,087 -3.080
=31 167 3150
3200 -3 183

1365
1554

1583
1505

1733 24552 438
1373 2748 273
1532 3054 -31057
1500 3171 3154

1632 23954 3297
2255 ArE

1367 2734 2707
1371 2732 2715
1502 2993 -2 575
1577 A4 3177
1635 3260 343
1630 3267 250

242 2725

1254

134
1506
1547
1547

2619 -2 602
3003 -2.986
3085 -3.068
3085 3,068

27% 210
295 2978
309 3078
-3176 3,158
3,186 -3.169

1502
1.662
1503
1,508

2577 2560
26T 2887
2579 2512
3077 3080
-3 176 -3158
3487 3177

1342
1400
1584
1502
1602
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2409 -7 393
-2 308 -2.28%
2744 -2 697
3124 3107
3203 3188
32193202

1.158
1362
1 &6T
1508
1E14

2174, -2 166
340 2670 2653
1648 3085 -3 068
1602 3193 3476
1E33 -3356 <3239
LR o DR

1082
1.340

-2 166 -2 150
1322 | -2635 2618
1510 | -3.010 -2 893
1594 3178 -3 164
16353259 3042
1EM 3258 -3201

1058
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2554 2577

244 2432
21 2m
2503 -2 586
=303 -3.01T7
-3.184 3137
X158 -3 141

1458
1522
1682
1664

5HVXOWDGRY GDV HVWLPDo}HV GR PRGHORF

2825 -2 08
2648 2628
2501 2884
-3.05% 3 142
3,155 3138
AMTZ 3155

-2.788 -2 764
-2 a2 261
|.2%80 2872
-3072 3055
AAET 3140
JATT <3460

scoy

oo
o
(L.l ]

10 m

=i
roemalcon

1670 -
1667 ' -3,
14672 -

1.500 -2.991 2974

1533 -3056 -3.039

14622 -30M . -3.097
1636 -3.060 -3.043

2445 2428
27502733
3036 3019
3116 Are
233 3214
1S A2

2432414
-2 824 2507
3,078 -3.061
3182 3,185
-3344
1M

1384 2767 -2 741
1407 -2 B4 -2 TS
1542 3074 3057
1562 3114 30487

2 2834 2 BIT

1

Ta1r.

15086 i
AT 3130 1585 -3.150 -3 142
-3.302 -3 285 1,656 31300 -3.283
AP 1325 167 230 3323
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5HVXOWDGRYV GDV HVWLPDo}HV GR PRGHOR

2690 <2573
2B -2 592
-2 385 -2 48
3160 -3 143

-ZBE5 2638
2 55 2 338
J7iae
321 33
24 A N7

<3337 3 220
3243 3226

2001 1986
2T 25T
3109 -3 002
220 3203
-3 330

Z451 2436

-2 797! -2 THO
-3.040 -3.023
JATE: 3 159
38 3307
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7TDEHOD 9 5HVXOWDGRY GDV HVWLPDo}HV GR PRGHOR

o | FRST  LAST  wmioAs thpoov
frag g

2819 307 1804 1790
102 26M 268
3099 3,082 1560 3110 3 08

290283

B0m 1235 F461 2445 1257 2505 2480 1235 2461 2445  B0m . 1
Mm 1) 2TIE 2700 1254 2497 2480 1363 2796 2700 0m 1527 3045 3028 1
Wm 1419 2829 2812 1353 2697 2680 1419 2829 2812 10m 1520 -3.029 3092 1 ; 6 -3
5m 1536 31065 -3048 1842 3074 -3057 1635 3065 3048 Sm 1598 -3.485 -3 169 1 18431977 1663 337 3300
Tm 1653 -329 -3279 1578 -3147 -3130 1653 3296 3273 1m 1650 -3.290 3273 16540 -3.271 -3254 1704 -3397 3380
s 1652 -3.293 <3278 1687 3163 -3.146 1652 3293 -3.27% s 1654 -3298 -3.281 1642 -3.273 -3.266 1701 3397 -3.374

B0m 1409 2808 2791 1472 -29M 2917 516 1021 -1003 60 1472 2934 2017 1474 2937 2920 459 908 8%
3m 1533 3056 -3039 1560 3110 003 103 2065 2050 30m 1537 3064 3047 1577 30443127 1010 2025 2011
Wm | 1576 3842 3126 1G0T 1205 3180 1538 3066 3049  10m 1624 1239 3222 1618 -3.226 -3200 1573 3135 118
Bm 1534 3178 3961 1585 -3160 -1143 1659 3308 329 6m 1651 3317 2% 1654 -3297 3200 1717 3424 3407

1m | 1651 -3293 3276 1643 -3276 -1259 1704 31983381 1m 1678 -3345 3331 1676 -132 1328 142 <3456
s 1666.-3322 -3306 1646 -1.782 -1265 1705 -3399 -3382 s 1700 -3308% -33T2 1671 -3332-3315 1740 34T 3454

l0m 1387 2765 2748 1408 2808 2789 438 563 376  fecov | 773 1536 -
Mm 1495 2900 296 1500 3010 2993 1053 2097 2082  mseew T4 1538 -
Wm 1535 3059 1042 1588 -3 166 -3 149 1531 3051 30M  remooe 1638 3267
Sm 1574 3138 -3121 1587 3964 1147 1640 3271 1253 ckemelcor 1502 299
Im 1645 3279 3262 1646 3282 -3265 1706 -3.400 -3383
HMa 1655 -3.299 -3.283 1637 3363 -3246 16M -3378 -3361

)217( (ODERUDGR SHOR DXWRU

7TDEHOD 9 5HVXOWDGRYV GDV HVWLPDo}HV GR PRGHOR

[60m 1355 7701 2684 38T -2TE5 T8 TAT 1564 -1550 GOm 1035 20692054 1049 2083 2073 412 813 803
Bm 1396 2 TE1 2R 1473 2AI6 -ZRI9 117 23 276 d0m 1659 <3108 3082 1561 3112 109 829 4 G4 1636
M0m 1640 -1386 3271 1644 3277 -3360 1640 3270 163 M0m 1660 3309 3202 1667 3325 1308 1476 2841 2905
&m 1680 3350 3333 1661 1312 3705 1707 3404 33 Gm 1689 31367 -3350 1663 3355 .3.330 1717 3425 3408
im | 1681 3366 3339 1673 335 -33R 1727 3483477 Am 1703 3396 3370 1602 3373 1356 1730 dER .3.451
s 1ETI 3332 315 LEEE 3P 33M 17THI44E 3423 s 1693 3377 3360 1580 3351 I 47T B4R 3447

Bam | 666 1322 4309 638 -1267 1266 122 236 -ZW  G0m 481 52 M0 | 160 300 -303 | 120 -230 2%
Hm  L056 -2102 -2087 1086 -21271 -2106 568 1188 1476 I m 1346 -2682 -2666 1429 2849 -2833 636 -1!'.‘53 -1.051
10m | 1593 3176 -3.158 15682 -3173 -3.166 1.327 -2646:-2629 1Fm 1661 -3.793 -3276 1405 2960 -2963 1250 -2490 2475
&m 1680 -3 367 -3.381 1682 -3356 -3 338 1614 3218 3201 fm 1685 -3.380 -3.383 1881 -3.361 -1.33¢ 1553 3096 3079
im 1700 3391 3374 1680330 353 1725 2441 3424 Am 1698 .3 387 3370 1699 3387 3370 1732 3484 3437
We | 1707 3393 3376 1680 3349 3312 1730 3450 3433 30w 1690 3370 3353 16T 24 AT 1727 3443 242

Bim 1242 2473 2457 1174 -233% 2373 135 259 -4 rscov A9 BO3 798
Hm 15847 -307F 3056 1562 -3113 -30%7 E26 1241 13278 rscow 415 -B20 - -A10
10m  1TED-3371 3254 1646 3282 3365 13T -2 625 -2 609 ravgomy 1667 -3.323 -3 308
& m 1ﬂ;i|'.-3.3'53 1 M7 1683 3]5]‘ G:ﬁﬂ 1639 3289 -3257 roemalcoy 1560 -3 108 -3 092
im 1638 3387 3370 1834 3379 3367 1778 IME 1429
s 16 337TH 3361 16T 1MF 3133 1 TH 34M 34

)217( (ODERUDGR SHOR DXWRU



7TDEHOD 9

o

g

G0 m

0 m 538

10 m 1452 -2 &9 -2 BTT 1467

BEm 1.568 -1125 -3108 1586

Tm 1EN 3212 3195 1637

Ws 1617 3ZM 3207 163

medn :

g i e g

50 m 2815 -2798

Mm 1544 -3.079 -3D62

Wm 1619 3220 32 1

Em 1678 -3.145 3128 1628

tm 1677 JME 2IW

Ws 179 3418 3401 1709 -

by

heq  doghle. mic: Mo gk

G0m 1370 2730 -2 793 1457 -

J0m 1504 2998 2081 1530

l40m 1607 120 -3186 1583

lrs"‘ 1574 -1137 1120 1589

[tm 1681 3352 3395 1686

308 1705 3400 3363 1703
7DEHOD 9

{neoe , -

s m 2475 -2408 12

m 2579 2662

W0m 1662 -3.313 3.2 1661

im 1691 3373 -3356 1695

1m 173 3488 3441 1T7TH

s 1739 3463 3451 174D

2814 2797

3m | 1566 3121 -3104 1612
Wm 1669 3328 -3311 1678
&m 1600 3388 .3352 1893
Im | 1736 3462 3445 1730
Ms | 17E 3513 -2458 1760

&0 m 1481
Mm | 1513 -3016 29989 1550
Wm 1652 328 3277 1658
§m 1583 3389 3357 1643
im  17E) 3457 1480 1750
s V755 3499 3487 1757

1680 3,

5HVXOWDGRYV GDV HVWLPDoO}HV

2648 2527
-2. %25 -2 908
31162 -3 145
3245 3208
2260 3243

=111
3 237
Az
BE
am

<2806
3034
-1138
-1 150

-3 155
3167

Rk TREETTY
-3396 -33m8

1384

-2ET1 255

289 -2 &7
3125 3108
3212 318
AT 3207

-2.683 -2.576
1581
1623
1623
1867
1710

3172 3158
-3 337 3220
323 3219
EETIRET
3410 139

2178 -2 TE2
3065 3048
137 3120
3155 3130
3376 -3 359
3402 3385

1837
1574
1562
1643
1706

)217(

GR PRGHOR

21030 3013

136 271 -2 TE

&0 m

X 1457 -2B95 2678 1530 -1051 -30M
10m 1614 3219 -3 202 1686 -3122 3105
&m 1611 -3 212 -3 195 1625 -3.240 -3.223
1m 1696 :3.361 3344 1687 -3364 3347
s 1699 3 38% 3372 1701 3382 3378

150
1539
1.558
1616
1683
1703

298 -E'BTEI
-3.068 -3.061
-3.107 -3 050

3227 3008

3377 3360

37 3380

1211 -2412 239

133

&l m

30 m 1680 -3.165 -3.949 1603 -3.197 -3 180
i0m 16TS -3 340 -3.323 1676 -1.343 3326
5m 1,695 3380 3363 1707 -3404 3387
Tm 1740 T ATO 3453 1745 -3 4B0 -3 AED
M= 1750 -34590 -34T3 1 T45 -3 480 -3 463
tick

Azomy 1843 3277 -3.260

riscov 1673 3336 3719

ooy 16543799 3282
rhamalcoy| 1675 -3 140 -3 123

1402

1622
1578
1714

27H
-3.233 3216

J 36 3329

3418 3401
1750 .

A0 3473

1.752 L3041 -3 477

(ODERUDGR SHOR DXWRU

5HVXOWDGRY GDV HVWLPDo}HV GR PRGHOR

3317 3.0ms

-3 380 -3.363
34623435
JATE 3458

3079 3062

3 3197
3346 3329
3375 3358
3468 3452
351D 3450

- !51 2534

-308% -3.072
2009 3
3376 3350
350 3484
3504 3487

‘3373 3306
3412 3395
3473 3456
34TB 3 451

1.667
171
1742
1744

-3163 -3 146
3.349 -3.332
3416 3398
3484 3467
3507 3450

-ZE03 -2 487
3047 3030
3305 3268
3407 3365
3507 3490
[=3.507 3450

)217(

2340 2324 1055 -2.100

: -2.085
Iom 1637 -1068 3247 1467 254 2908
1Wom 1835 -1.269 -3242 1705 -3.401 -3 384
& 1677 -3 34 3337 1743 -3 488 -3 471
1m 17175 m -3 523 '1.'.'.59 d.ﬂﬂ -31'!1
W05 1766 -3522 3505 1767 -3524 -3 507
tick
HECoY 1.64% -3.288 -3272
I'ﬂi-dh 1,686  -3.361 -3.344

1689 -1.368 3351
I‘hfrﬂ:l:ll 1.622 1233 3216

Ireq @i Be loghk s bic o
60 m -2 768 -2 T4 -3.053 -3.036

30 m -2.525 -2 508 -3.067 -3.060 153
1om 1664 -3.37 -3300 1675 3341 -3.322 1674
5 m 169§ -1385 -3360 1705 -3401 -3384 1716
im 1768 1506 -3.489 1762 3494 -34T7 1766
s 1.754 3458 -J4B1 1758 3506 -3489

1759

1 H!
1716
1.T63
1.764
1764

3337 3330
3418 3402
3502 3485
<3 508 3491

ZA3T 2421
3T 315
3419 3402
3518 3498
35183501
3518 350

(ODERUDGR SHOR DXWRU



7TDEHOD 9 5HVXOWDGRY GDV HVWLPDo}HV GR PRGHOI

oo thpeoy

&0 m 2095 2078 1468 2905 .2908 2055 2878 B0m 3050 3033 1 3080 1359 2709 -2 692
M¥m ZB79 2862 1448 2 BBG 2869 2879 2862 Mm 1557 0% OT7 1566 3121 3104 1521 3032 301
Wm 14722933 2916 1448 2867 2870 1472 2933 2916 10m 1588 3967 -3150 1601 3992 3175 1618 3236 3209
5m 1580 3151 3133 1849 3087 3070 1560 3181 3133 Em 1653 3296 3279 1666 3322 3305 1682 3353 333
Im 1621 3293 326 1677 W48 3120 1621 3233 326 im 1688 1365 -3 M9 1690 3305 3368 1718 3426 3409
03 1631 3267 324 1665 3163 M5 1631 A2 32 Ws 1702 3394 3377 4703 3397 3380 1748 3425 3408

: Bc  logik  me Bl Fey ik mc  bic logik e o
-1 05T -3 040 1581 1365 BOm 2427 2411

1980 -1 568

255 2508

1

CiE _—lﬂ!‘? 3075 1568 312‘.1 -3 106 2075 2858 Mm | SR -ANE 1R 3236 A MS 1487 2583 -2 84T
Mm 1613 -3296 3189 1520 Hiﬂl A 1635 3259 A2  1W0m 1686 -3 352 -3 35 -33M3 3395 1687 -31364 37
m 1667 3325 -3,'1-“ 1664 -3.3_2? -3.340 1682 337 336 &m 1709 -3408 -3.301 3301 <33 1156 -3 <J 485
1 m 1696 -3382 3365 1702 -3395 -337H 1722 3435 3418 1m 1176 3641 3524 1763 25T 3600 1.7 -3 561
s | 1713 3415 -3308 1.700 -3.390-3373 1713 3417 3400 s 1764 -31618 3501 1740 347D -3463 1775 -31530 -3522
mimny
frag tick

Bm | W46 BT -2BGE 1481 29532936 961 1913 1898  necov 1337 -2663 2647
Mm | 483 ATS 2958 163 1057 1040 1415 2815 2800 mscov 1363 2715 2699
Wm | 1567 3120 -3107 1603 -3196 -317% 1611 3211 318 rmgow 1660 -3.350 1333
Sm | LBIE 3262 1266 1B47 32B4 3267 1570 3329 332 rkemeleow 1584 3177 3150
Tm 16502 -3374 -3 367 1700 -3.300 -3373 1710 3426 3408
s 1.706 -3 407 -3 385 1702 3385 -33TH 176 -3422 -3405

)217( (ODERUDGR SHOR DXWRU

7TDEHOD 9 SHVXOWDGRV GDV HVWLPDO}HV GR PRGHOR

-1.0848 -1 B

1621 323 3214

1469 2927 2910 1485 2962 2045 1240 2469 2453

&0 m 1 -3 g

Hm 15 303 -30 2554 2937 1402 2793 2T WOm 1 S1HE -3 285 VRN -3EXN -3 1ATE -2 -2TES
Wm 1662 331 -3297 3302 338 18 3277 3ME um 1036 <3441 3424 1730 3B -3 44T 1TED -3453 -3476
&m 1664 3318 -3.301 1703 -3.397 3380 1.800 3589 3572 &m 1760 -15611 -3404 1740 -3460 -3452 1814 3618 360
Tm 1755 -3 500 -34583 1750 -348% -3472 1.780 -3.568 -3 541 1m 1776 3542 3526 1774 -31538 -3521 1811 3612 .3.505
s A7 3507 <3484 1T 34T 3454 1TT0 3530 3513 J0s 1.783 -3 555 3538 173 3516 -3499 1791 I &7 3556

. 5 |2 800 -2 783 A308 129  GOm B51 -1293 -1280 1056 -2103 -2088 531 -1052 -1.041
3m 1645 -3.279 -3.262 1643 -3276 3263 1231 2461 -2436 0m 1.706 -3_.4ﬂ'l--335-|- 1704 3398 -3.381 1144 -2.378 2263
Wm 1740 -34T0 3453 1.7TM -3 468 3441 1724 3437 3420 10m 1774 -3.538 -3527 1743 3475 -3.450 1724 3438 34
Sm | 1754 3458 .1451 1747 3403 3486 1613 3616 358 Am 1762 3514 3497 1763 3617 -3500 1779 3648 3531
Tm | \7RI.35SE 3539 LTV 3543 3526 1B10 3603 3SW  1m 1,793 -1 577 1560 1789 3568 3551 1019#451{3
s | ATEA 3567 1550 1759 3509 3452 1795 3561 3544 s 1786 -3563 -1 546 1768 1525 3508 1752 3513 3556

B0m 1504 3177 -3.160 1626 -3042 3025 654 1298 -1285 rscov 853 -1,693 1680
Im | UG 3237 3220 1609 3208 3191 1198 2385 2370 mscov  B59 .1700 1696
MWm | 1720 -3447 -3430 1723 -3435 3418 1719 D437 41 ragoov 1742 3473 3456
[Bm TS0 3450 -3.473 0733 3456 3439 1804 -3508 -3581  rkemslcov 1648 -3.286 -3269
[1m 1779 3545 353 1776 3541 352 1808 -3605 3568
{309 | 17B6 3563 356 1758 3507 4% 1.735 -3561 3544

)217( (ODERUDGR SHOR DXWRU



7TDEHOD 9 5HVXOWDGRY GDV HVWLPDo}HV GR PRGHOI

f L -2 247 22300 1102 2.9 2977 1129 -E_.E-IT 2230 B0m = 2373 -2 306 1323 2635 -161B 242 -2.408
3Em 1191 2371 -2354 1156 2300 -2 382 1.191 2371 2354 nm 1320 -2 646 262 1343 2685 -2 668 1387 -2.TE3 -2.T46
Mim 12522490 2476 1217 243 2407 1252 2403 2476 10m 1426 2B42 2E25 1380 2749 2732 1435 2080 2E43
§m 1430 2850 2837 1396 2782 2765 1430 2850 2813 Em 1450 2098 2081 1843 2875 2858 1470 2979 2912
Mm 1475 2940 2923 145§ 2907 2850 1475 2840 2923 im 1537 31053 3036 1513 -3017 3000 157 3023 3006
1305 1488 796B -2951 1480 2950 25%) 1489 296H 2951  30s 1550 3080 3073 15M 3052 3035 1530 30M8 3032

|23 -2 365 j 081 -2156 2B  &Cm 2057 2042 1729 -2448 2437 1058 2105

;Eﬁﬂ.m 3 -2740 2723 1418 -20826 2809 402 2704 2777 Nm 1.3Hi|'-1ii"ﬁﬂ 2733 1449 -2 BBE -28TY 1377 243 2728
Jm 1496 -2823 2806 1420 2830 -2813 1454 -2 898 2881 10m 1518 -3026 -3.008 1.5M0 -1.03% -30%4 1589 -3 108 -3.081
iEm 1404 2997 -2900 1451 28M 2874 1450 2% 2011 Em 1540 3069 3062 1527 3043 3026 1567 .3.125 .3.108
]hn 150 3057 2040 1524 3038 2021 1520 2030 3013 1im 160 3230 3273 1632 2233 3216 151*_2-'.!.211
{305 1555 -3100-3083 1537 3064 3047 1532 -305) 3036 M3 162 333 ANE TEIS 1220 2203 1620 3730 3213
iBem 19892 3672350 1325 -ZRA00 2623 1072 2133 2416 riseow 1117 2235 2.8
;:.‘ﬂlm 1.332_-1&5‘ -?_iaf: 1365 -2 760 -2.743 1387 -2 TE3 -2 747 Imscoy 1412 280 2797
1m 1427 -2BM -2EIT 1.38% -2 T8T -2.750 1.428 -2 42 -7 HIS e e ] 1.295 -7 GAD -2 BRI
5 m 1445 2889 2872 1440 -2 869 -2B52' 1459 '-2308 -287 rhernelcoy| 12088 -2 563 -2 54&
im 1527 3045 3028 1518 3025 -3.009 1516-3022 -3.006
(s 1582 3093 -3076 1535 3089 3 (M2 15T 304G 3028
)217( (ODERUDGR SHOR DXWRU

7TDEHOD 9 5HVXOWDGRY GDV HVWLPDo}HV GR PRGHOR

g freq

ie0m 1076 4.'}42 <2425 1106 2301 -2183 1190 -2371 25 B m 1.239 -2460 -Z4571 1321 -2.632 -Z6T6 1 88T -2.365 -2.349
jA0m 1994 2377 -2:360 1.‘213_-2.42?’ -2.410 1.3_15 2Rl -2 E23 Hm 1483 -2056 -283% 1374 2738 -2TH 1405 -2.500 -27E3
1m 1536 3062 J4E 1512 305 29098 1572 3135 -3 118 10 m 1542 -34075 -3058 1629 -304% -3032 1669 -3.188 -3 151
JEm | 153 3019 3007 1510 3090 2993 1555 3101 3084 Em 15624 3039 3092 1519 3028 3011 1552 3084 3077
Iim 1581 3187 3136 1545 3080 083 1555 301 308 1m 1558 -3 1BF -3 963 1577 -3 144 -3127 1583 3156 3139
Ta0s 1576 3149 -3024) 1566 -3122 3105 1671 3136 3118 Ws 1608 3205 -3 198 1590 -3 1713154 1585 3180 -3 163

iy FOWCEV

j80m 1197 -2.224 -2208° 1142 2374 -2. 256 91 -1832 -1E18 Bm B85 1959 1044 B03 4776 -1TE1 TEI 1852 1538
i3m 1457 2004 2BET 1478 2808 297 1361 2692 ZETE 3Om 1508 3006 2803 1516 3023 3006 1365 2519 -2503
JWm 1534 3067 3040 1534 3039 3027 1550 308 309 Wm 1677 3144 3927 1577 3943 3126 1601 3191 3174
Ahm 1544 2079 -3 062 153 N0GS 304 1568 31 38 Em 1581 3153 -2 435 1578 -3 M7 -3 130 1.629 - -da2n
Iim 1605 3488 3182 1591 3973 3156 1587 3NTE 31 1m 1635 -3259 3242 1633 -3266 -1249 1638 -3 250
Ws 1613 326 -3199 1539 3188 31T 1589 -3 W88 30T He 162 3237 3220 1617 -3223 -3206 1620 -3.230 -3213

le0m 1281 2552 2535 1331 2632 2615 920 .18 1E15  nscov B0 1671 1855
T30m 1503 2996 2970 1433 2055 2800 1300 2589 2573 mscov 1115 2229 2213
T0m 1535 30861 3044 1506 3042 025 1568 3126 3109 rewgeov 1007 2504 2567
Tom 1525 3040 3023 1518 -303% 3009 1544 3078 3081  rkemelcov 1298 2586 2569
Ttm 1598 -3186 -3.169 1568 3166 -3 149 1588.-3.167 -3.150
130 & 1619 -3 2T -3.240 1602 -394 3477 1603 -3.985 3478

)217( (ODERUDGR SHOR DXWRU



7TDEHOD 9 5HVXOWDGRYV GDV HVWLPDo}HVY GR PRGHO

2637 2620 1318 2627 2609 1323 2637 -2620 148 2956 2939 1411 2811 279 1404 2708 2 TB1

om 1328 2645 2628 137 2644 287 1328 2645 267 1534 3,037 -3.020 3095 3078 1554 .3009 3082
MOm  VITE 2742 2775 1982 27542737 1376 2742 -2.725 | 1568 3119 3102 33T 3120 1580 -3 150 3133

SGmo 1630 340 1232 1657 3303 3206 1630 32493230 Sm | 1681 3352 -3.305 17043397 3380 1695 -3.381 -3.364
Mm 1681 3352 3335 1688 3365 3349 1681 13523335 im | A7EN 3430 1415 17163425 3408 1723 343 3419
308 1684 3317 3300 1683 3356 333 1664 IIT 300 s 17003350 1373 1716 3421 340 1716 421 34

feq  legik sic  Be o B gk mc  Be  4ng giik 2 : b
B m 2813 2796 1453 2895 2878 1436 2063 2886 60m 1382 2753 2736 143 _-zm_a._m 1478 -2 986 -2 %29
om 1572 1M 3017 1557 2183 3166 1602 3135 3170 Mm | VIR, ] 3260 33 1853 2296 3279
M0m 1585 3161 3044 1609 3200 300 169 3200 3211 H0m 1617 33 16 1657 3323 3306 1674 -3 338 332
[sm 1684 3356 3341 1689 3360 3350 1686 3363 3ME  Em 1731 3451 3430 1726 3447 3430 173 3483
;1111. 1.ﬁ5_-3m 3403 1,718 -3427 -3410 1720 -3.430 -3 413 im 1616 -3273 -1206 1641 3272 3285 1641 -32T3 -3.086
‘s 1688 33053368 1701 3390 3376 1699 3386 331 s 1450 2000 2873 1358 2707 2691 130 2629 2613

2755 2138 1376 -2739 27122 1667 3324 -3.307

Bom 1455 2600 2063 1383
639 31067 -3050 1560 3091 3074 mscov | 1692 3374 3347
BE3
(i)

:
‘Wm 1538 3065 3045 1
Mm 1548 -3.086 -3.069 1 3157 -3 MR 1EF -3193 -34TE fr e 1677 3344 3327
1686 3361 3344 1680 3351 3334  rkeenolcov 1377 2743 2726
1710 -3410 3393 1715 3421 3404
1620 3371 3354 1688 3365 3340

‘Bm 1650 -3.308 3.2
m 1705 3401 238
s 16ES 3327 3308

)217( (ODERUDGR SHOR DXWRU

7TDEHOD 9 5HVXOWDGRY GDV HVWLPDo}HV GR PRGHOF
Blm 1270 -2530 -2513 1333 -2.65T -2640 1.328 -2 846 -2629 B0 m 1456 2903 -2 BBG 1408 -2807 2790 1.384 -27EE -2T41
30m 1288 -2 587 -2 550 1341 2673 .265E8 1.311 -2 653 .2.636 m 1515 '.3879 3002 1569 .3.129 -3 912 1667 -3.123 -3106
Wm 1683 3355 3398 1675 3349 3324 1800 3350 3313 0w 1663 3329 3312 1671 -3 XP 3315 1673 37 338
Em 1707 3405 3300 170 3411 3384 1719 3430 3411 Em 1730 3451 343 1731 3452 3435 1730 3448 4%
Im 1733 3455 3438 1726 3441 3424 1739 3466 3451 1m 1745 3488 3471 1746 3482 3465 1748 3487 3470

E LY L7149 3428 -3411 1.722 3433 -3496 1723 3435 341 I0s 1721 :-3433 3416 1742 -3473--3456 1 737 -3463 -3446

S0m 1430 2851 -2 834 9 269 2872 1367 2724 2707 G0m ST 1885 1m1151 12'.11 227 1

M0m 1608 3187 3170 1627 3244 3227 1624 3238 32N 0m 1467 2523 2907 1686 -3363 <1346 1

Wm 1645 -3.280)-3263 1666 -3.305 -3288 1.65% -3309 .3.202 10 m 1443 2877 -2B60 1683 -3355 -3.336 1702 -3.304 3377
1

219 2428 241
516 3231 -3 204
Em 1227 3444 3427 1112 3414 -1387 1712 3413 3355 Em 1.761 3542 -3 495 1733 -3456 -3439 1747 J4B4 -ZAET

im _1:3: MBS T4 1TAB 34E2 3465 1746 3481 3484 1m 1842 3275 X258 1558 3105 1083 1720 3420 3412
Mw | A7 1A% A5 1T 406 -3419 1716 3420 3404 30 15T <304 2287 1722 3435 2418 1 636 -3 381 -3.364

w

BDm 1465 2919 2902 13!-? -&?E-I -zl'-l'l" 13[IE -E‘H]E -2559 Ascoy 1681 -3 352 3335
Im 1558 -3107 3090 1587 3165 394 1586 3162 M4 mscow 1704 3397 3380
Wm 1636 3262 3245 1653 3206 3279 1656 3301 3284  regeov 1715 -3.420 -3.403
Sm 1713 3417 2400 1794 3419 3402 1796 3421 3404 rkemsicor 1389 -2 768 2751
1m 1727 3445 3478 1734 1458 3441 1737 -3465 3448
s 1687 -3.385 -3348 1.709 -3.408 -3391 1.7 -3.390:-3374

)217( (ODERUDGR SHOR DXWRU



7TDEHOD 9 5HVXOWDGRY GDV HVWLPDo}HV GR PRGHO|

1415 2821 2803 1475 2880 2923 1564 3118 -3 901

1364 1347

&0 m .
{3m  BEA 1367 1350 GB9 1360 .1352 BB6 1367 1350 | 30m -3.155 3138 1.545 3080 -30063 -3.0% 3018
W0m GBS 360 .1 34] GBE 1362 o1 5 GBE 1360 1343 0m 2065 2948 1525 3041 3034 3001 2014
Sm  BBA 1367 1380 6B9 1368 1352 BAE 1367 1350 Sm 1Y 3296 3279 1B} 3257 3735 1639 3285 3738
1tm B 369 -T352 651 1371 1384 B0 136D 1352 1m CATI3 3415 139 165 30T 3370 OTESG 1381 3364
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OLEUDU\ [WV

VRXUFH IXQFWLRQV 5

UP GDGRYV

'DGRVY 7UDWDGRYV
ORDG ERYD BN UuGb>D

UWVFRY
UWVFRY GDWD IUDPH
IRU G LQ DV FKDUDFWHU XQLTXH GDWH GDGRYV '$7(B7,0(
SULQW G
WU\&DWFK ~
G [WV GDGRV 35,&(>GDWH GDGRV '$7(B7,0( G@
RUGHU E\ GDGRV '$7(B7,0(>GDWH GDGRYV '$7(B7,0( G@



UWVFRY UELQG UWVFRY GDWD IUDPH®Y U76&RY G GDWHWLPH
" HUURU IXQFWLRQ H ~°

UWVFRY [WV UWVFRY UY RUGHU E\ UWVFRY GDWHWLPH

US5WVFRY
UUWVFRY GDWD IUDPH

IRU G LQ DV FKDUDFWHU XQLTXH GDWH GDGRV '$7(B7,0(
SULQW G

WU\V&DWFK ~

G [WV GDGRV 35,&(>GDWH GDGRV '$7(B7,0( G@
RUGHU E\ GDGRV '$7(B7,0(>GDWH GDGRV '$7(B7,0( G@

UUWVFRY UELQG UUWVFRY GDWD IUDHFFRWUXY US576&RY G GDWHWL|

HUURU IXQFWLRQ H ~°

UUWVEFRY [WV UUWVFRY UY RUGHU E\ UUWVFRY GDWHWLPH

U$9*&RY
UDYJFRY GDWD IUDPH
IRU G LQ DV FKDUDFWHU XQLTXH GDWH GDGRV '$7(B7,0( A~
SULQW G
WU\&DWFK A
G [WV GDGRV 35,&(>GDWH GDGRV '$7(B7,0( G@
RUGHU E\ GDGRV '$7(B7,0(>GDWH GDGRV '$7(B7,0( G@

G ORJ G ODJ G



UDYJFRY UELQG UDYJFRY U$9*&RY G PDNHS5HWXUQV 7
UDYJFRY UELQG UDYJFRY GDWD IUDPH UY U$9*&RY G PDNH5HWX!
GDWHWLPH DV 326,;FW G

UDYJFRY UELQG UDYJFRY U$9*&RY G > LV QD G @
HUURU IXQFWLRQ H ~°

UDYJFRY [WV UDYJFRY UY RUGHU E\ UDYJFRY GDWHWLPH

U.HUQHO&RY
UNHUQHOFRY GDWD IUDPH

IRU G LQ DV FKDUDFWHU XQLTXH GDWH GDGRV '$7(B7,0( A~
SULQW G
WU\&DWFK A

G [WV GDGRV 35,&(>GDWH GDGRV '$7(B7,0( G@

RUGHU E\ GDGRV '$7(B7,0(>GDWH GDGRV '$7(B7,0( G@

G ORJ G ODJ G
UNHUQHOFRY UELQG UNHUQHOFRY GDWI¥ IUDPH UY U.HUQHO&RY
GDWHWLPH DV 326,;FW G
UNHUQHOFRY UELQG UNHUQHOFRY U.HUQHO&RY G PDNH5HWXU
UNHUQHOFRY UELQG UNHUQHOFRY U.HUQHO&RY G > LV QD G @
HUURU IXQFWLRQ H ~°

UNHUQHOFRY [WVY UNHUQHOFRY UY RUGHU E\ UNHUQHOFRY GDWHW

ERYD BUYBFOBWLFN OLVW
UWVFRYBFO UWVFRY
UUWVFRYBFO UUWVFRY
UDYJFRYBFO UDYJFRY
UNHUQHOFRYBFO UNHUQHOFRY

VDYH ERYD BUYBFO ILOH ERYD BUYROBFO UGD



VDYH ERYD BUYBEWBWLFN
ERYD BUYBFOBWLFN
ILOH ERYD BUYBWLFN UGD



&RQILJIX
6\V VHWH

VHWZG a
UP OLVW
OLEUDU
OLEUDU\
OLEUDU\
OLEUDU\
VRXUFH

%29% +$559

UDFDR JHUDO GH WLPH]JRQH
QY 7= $PHULFD 6DRB3DXOR

0(*$ SURJVBWHVH
oV

\ OXEULGDWH
GDWD WDEOH
/&RQQHFW
KLIKIUHTXHQF\
IXQFWLRQV 5

GDGRV EUXWRYV

ORDG ER

5&29

IUHTV GDWD IUDPH Q Y QDPHVY ERYD BUYBEWRBI

IRU | LQ
SULQW |

EWBI
EWBI

YD BUYBEW UGD

AN

UFRYBEW

KDUORGHO GDWD ERYD BUYBEWBI UFRYBEW>>1@ @
SHULRGV F 50HVW F U&RY

W\SH +%$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBI
ILOH ERYD BKDUUY [OV VKHHW EW

EwWBO
EwWBO

VWDUWS5RZ | KHDGHU )
VWDUW&RO

$.& EWBI

VW\OH$FWLRQ /& 67</(B$&7,21 121(

%,& EWBI

KDUORGHO GDWD ERYD BUYBEWBO UFRYBEW>>1@ @

SHULRGYV F 59HVW F U&RY

W\SH +$559 K WUDQVIRUP 18//



ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBO $,& EWBO %,& EWBO
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUW5RZ | KHDGHU )
VWDUW&RO
VW\OH$FWLRQ /& 67</(B$&7,21 121(

EWBPG
EWBPG KDUORGHO GDWD ERYD BUYBEWBPG UFRYBEW>>1@ @

SHULRGV F 59HVW F U&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBPG $,& EWBPG %,& EWE
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121

0('59
IUHTV GDWD IUDPH Q Y QDPHV ERYD BUYBEWBI PHGUYBEW
IRU 1 LQ A

SULQW |
EWBI
EWBlI KDUORGHO GDWD ERYD BUYBEWBI PHGUYBEW>>1@ @

SHULRGV F 50HVW F PHGS59
WASH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBI $,& EWBI %,& EWBI
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO



VWI\OH$FWLRQ /& 67</(B$&7,21 121
EwWBO
EwWBO KDUORGHO GDWD ERYD BUYBEWBO PHGUYBEW>>1@ @
SHULRGV F 50HVW F PHGS59
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBO $,& EWBO %,& EWBO
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VW\OH$FWLRQ /& 67</(B$&7,21 121

EWBPG
EWBPG KDUORGHO GDWD QD RPLW ERYD BUYBEWBPG PHGUYBEW>>

SHULRGV F 50HVW F PHGS59
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBPG $,& EWBPG %,& EWE
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VW\OH$FWLRQ /& 67</(B$&7,21 121(

0,159
IUHTV GDWD IUDPH Q Y QDPHV ERYD BUYBEWBI PLQUYBEW
IRU 1 LQ A

SULQW |
EWBI
EWBI KDUORGHO GDWD ERYD BUYBEWBI PLQUYBEW>>1@ @

SHULRGYV F 590HVW F PLQS59
W\SH +$559 K WUDQVIRUP 18//



ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBI $,& EWBI %,& EWBI
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(
EWBO
EWBO KDUORGHO GDWD ERYD BUYBEWBO PLQUYBEW>>I@ @
SHULRGV F 59HVW F PLQ59
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBO $,& EWBO %,& EWBO
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

EWBPG
EWBPG KDUORGHO GDWD QD RPLW ERYD BUYBEWBPG PLQUYBEW>>

SHULRGV F 50HVW F PLQ59
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBPG $,& EWBPG %,& EWE
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VW\OH$FWLRQ /& 67</(B$&7,21 121(

5%3&209
IUHTV GDWD IUDPH Q Y QDPHV ERYD BUYBEWBI UESFRYBEW
IRU | LQ A

SULQW |



EWBI

EWBI KDUORGHO GDWD ERYD BUYBEWBI UESFRYBEW>>1@ @
SHULRGV F 50HVW F U%3&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBI $,& EWBI %,& EWBI
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121
EWBO
EWBO KDUORGHO GDWD ERYD BUYBEWBO UESFRYBEW>>1@@
SHULRGV F 59HVW F U%3&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBO $,& EWBO %,& EWBO
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUW5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

EWBPG

EWBPG KDUORGHO GDWD ERYD BUYBEWBPG UESFRYBEW>>1@ @
SHULRGV F 59HVW F U%3&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBPG $,& EWBPG %,& EWE
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VW\OH$FWLRQ /& 67</(B$&7,21 121(



52:&29

IUHTV  GDWD IUDPH Q Y QDPHV ERYD BUYBEWBI URZFRYBEW
IRU | LQ A
SULQW |
EWBI
EWBI KDUORGHO GDWD ERYD BUYBEWBI URZFRYBEW>>1@ @
SHULRGV F 59HVW F U2:&RY

W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBI $,& EWBI %,& EWBI
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(
EwWBO
EwWBO KDUORGHO GDWD ERYD BUYBEWBO URZFRYBEW>>1@ @
SHULRGV F 50HVW F U2:&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBO $,& EWBO %,& EWBO
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VW\OH$FWLRQ /& 67</(B$&7,21 121

EWBPG
EWBPG KDUORGHO GDWD QD RPLW ERYD BUYBEWBPG URZFRYBEWS>

SHULRGV F 50HVW F U2:&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBPG $,& EWBPG %,& EWE
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121



ORDG ERYD BUYBWLFN UGD

576&29
EW KDUORGHO GDWD [WV ERYD BUYBEWBWLFN UWVFRYBEW

SHULRGV F 59HVW F U76&RY
WASH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EW $,& EW %,& EW
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

5576&29
EW KDUORGHO GDWD [WV ERYD BUYBEWBWLFN UUWVFRYBEW

SHULRGV F 5HVW F U576&RY
W\SH +%$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EW $,& EW %,& EW
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ KHDGHU )
VWDUWG&RO
VW\OH$FWLRQ /& 67</(B$&7,21 121(

5$9*&29
EW KDUORGHO GDWD [WV ERYD BUYBEWBWLFN UDYJFRYBEW

SHULRGV F 59HVW F U$9*&RY
WA\SH +%$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EW $,& EW %,& EW
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ KHDGHU )
VWDUW&RO
VWV\OH$FWLRQ /& 67</(B$&7,21 121(



5.(51(/&29
EW KDUORGHO GDWD [WV ERYD BUYBEWBWLFN UNHUQHOFRYBEW

SHULRGYV F 59HVW F U.HUQHOG&RY
W\SH +%$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EW $,& EW %,& EW
ILOH ERYD BKDUUY [OV VKHHW EW
VWDUWS5RZ KHDGHU )

VWDUW&RO
VW\OH$FWLRQ ;/& 67</(B$&7,21 121(

GDGRVY WUDWDGRYV
ORDG ERYD BUYBFO UGD

5&29
IUHTV  GDWD IUDPH Q Y QDPHV ERYD BUYBFOBI UFRYBFO
IRU | LQ A

SULQW I
EWBI
EWBI KDUORGHO GDWD ERYD BUYBFOBI UFRYBFO>>I@ @

SHULRGV F 50HVW F U&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBI $,& EWBI %,& EWBI
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUW5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

EWBO



EwWBO KDUORGHO GDWD ERYD BUYBFOBO UFRYBFO>>1@ @
SHULRGV F 50HVW F U&RY
WASH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBO $,& EWBO %,& EWBO
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VW\OH$FWLRQ /& 67</(B$&7,21 121(

EWBPG
EWBPG KDUORGHO GDWD ERYD BUYBFOBPG UFRYBFO>>1@ @

SHULRGV F 50HVW F U&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBPG $,& EWBPG %,& EWE
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUW5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

0('59
IUHTV GDWD IUDPH Q Y QDPHV ERYD BUYBFOBI PHGUYBFO
IRU 1 LQ A

SULQW |
EWBI
EWBI KDUORGHO GDWD ERYD BUYBFOBI PHGUYBFO>>1@ @

SHULRGV F 50HVW F PHGS59
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBI $,& EWBI %,& EWBI



ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(
EWBO
EWBO KDUORGHO GDWD ERYD BUYBFOBO PHGUYBFO>>1@ @
SHULRGV F 59HVW F PHG59
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBO $,& EWBO %,& EWBO
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121

EWBPG
EWBPG KDUORGHO GDWD QD RPLW ERYD BUYBFOBPG PHGUYBFO>>

SHULRGV F 50HVW F PHGS59
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBPG $,& EWBPG %,& EWE
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VW\OH$FWLRQ /& 67</(B$&7,21 121(

0,159
IUHTV GDWD IUDPH Q Y QDPHV ERYD BUYBFOBI PLQUYBFO
IRU | LQ A

SULQW |

EWBI

EWBI KDUORGHO GDWD ERYD BUYBFOBI PLQUYBFO>>1@ @



SHULRGV F 50HVW F PLQ59
WASH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBI $,& EWBI %,& EWBI
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121
EwWBO
EwWBO KDUORGHO GDWD ERYD BUYBFOBO PLQUYBFO>>1@ @
SHULRGV F 50HVW F PLQ59
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBO $,& EWBO %,& EWBO
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121

EWBPG
EWBPG KDUORGHO GDWD QD RPLW ERYD BUYBFOBPG PLQUYBFO>>|

SHULRGYV F 59HVW F PLQS59
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBPG $,& EWBPG %,& EWE
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121

5%3&29



IUHTV GDWD IUDPH Q Y QDPHV ERYD BUYBFOBI UESFRYBFO

IRU | LQ n
SULQW |

EWBI
EWBI KDUORGHO GDWD ERYD BUYBFOBI UESFRYBFO>>1@ @

SHULRGV F 5HVW F U%3&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBI $,& EWBI %,& EWBI
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(
EWBO
EWBO KDUORGHO GDWD ERYD BUYBFOBO UESFRYBFO>>1@@
SHULRGV F 50HVW F U%3&RY
WASH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBO $,& EWBO %,& EWBO
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

EWBPG

EWBPG KDUORGHO GDWD ERYD BUYBFOBPG UESFRYBFO>>1@ @
SHULRGV F 50HVW F U%3&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBPG $,& EWBPG %,& EWE
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121



52:&29

IUHTV  GDWD IUDPH Q Y QDPHV ERYD BUYBFOBI URZFRYBFO
IRU | LQ A
SULQW |
EWBI
EWBI KDUORGHO GDWD ERYD BUYBFOBI URZFRYBFO>>1@ @

SHULRGV F SO9HVW F U2:&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBI $,& EWBI %,& EWBI
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121
EwWBO
EwWBO KDUORGHO GDWD ERYD BUYBFOBO URZFRYBFO>>1@ @
SHULRGV F 5HVW F U2:&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBO $,& EWBO %,& EWBO
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121

EWBPG
EWBPG KDUORGHO GDWD QD RPLW ERYD BUYBFOBPG URZFRYBFO>:

SHULRGV F 50HVW F U2:&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EWBPG $,& EWBPG %,& EWE
ILOH ERYD BKDUUY [OV VKHHW FO



VWDUWS5RZ | KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

ORDG ERYD BUYBWLFN UGD

576&29
EW KDUORGHO GDWD [WV ERYD BUYBFOBWLFN UWVFRYBFO

SHULRGV F 50HVW F U76&RY
W\SH +%$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EW $,& EW %,& EW
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

5576&29
EW KDUORGHO GDWD [WV ERYD BUYBFOBWLFN UUWVFRYBFO

SHULRGV F 59HVW F U576&RY
WA\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EW $,& EW %,& EW
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

5$9*&29

EW KDUORGHO GDWD [WV ERYD BUYBFOBWLFN UDYJFRYBFO
SHULRGV F 59HVW F U$9*&RY
W\SH +%$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EW $,& EW %,& EW
ILOH ERYD BKDUUY [OV VKHHW FO



VWDUWS5RZ KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

5.(51(/&29
EW KDUORGHO GDWD [WV ERYD BUYBFOBWLFN UNHUQHOFRYBFO
SHULRGV F 59HVW F U.HUQHO&RY
W\SH +$559 K WUDQVIRUP 18//

ZULWH:RUNVKHHW7R)LOH FELQG ORJ/LN EW $,& EW %,& EW
ILOH ERYD BKDUUY [OV VKHHW FO
VWDUWS5RZ KHDGHU )
VWDUW&RO
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

ORGHOR ),QDO

UY GDWD IUDPH
IRU [ LQ DV FKDUDFWHU XQLTXH GDWH UWBFOBILUVW U P>
WU\&DWFK ~
SULQW [
uy U2:&RY UWBFOBILUVW>>Y@@>[@> LV QD UWBFOBILUVW>>Y
UY UELQG UY UY
UP UY
* HUURU IXQFWLRQ [ ™

OBUYBG KDUORGHO GDWD UY
SHULRGYV F 59HVW F U2:&RY



W\SH +%$559 K WUDQVIRUP 18//

EWBPG KDUORGHO GDWD QD RPLW ERJYIBEBNBY BEWHEP G PHGUYBEW>>
SHULRGYV F SOHVW F PHG59
W\SH +$559 K WUDQVIRUP 18//

VXPPDU\ EWBPG

SORW EWBPG

SORW EWBPG ILWWHG YDOXHV W O FRO UHG

OLQHVY W O FRO EOXH

OHJHQG WRSOHIW OHJHQG F DMEKOMWDGDOWIHDOL]DGD FRO F U

UY GDWD IUDPH
IRU [ LQ DV FKDUDFWHU XQLTXH GB@WH UWBFOBPLGDV U V>
WU\&DWFK
SULQW |
uy U2:&RY UWBFOBPLGDV>>Y@@>[@> LV QD UWBFOBPLGDV>>"
UY UELQG UY UY
UP UY
" HUURU IXQFWLRQ H ~°

OBUYBG KDUORGHO GDWD UY
SHULRGV F 50HVW F U2:&RY
WASH +%$559 K WUDQVIRUP 18//

FOBI KDUORGHO GDWD ERYD BUYBFOBI URZFRYBFO U P
SHULRGV F 59HVW F U2:&RY
W\SH +$559 K WUDQVIRUP 18//
QD DFWLRQ QD H[FOXGH



VXPPDU\ FOBI
SORW FOBI

SORW ERYD BUYBFOBI URZFRYBFO U ; H W

SORW FOBI PRGHO \ W O FRO UHG
OLQHV FOBI ILWWHG YDOXHV FRO EOXH

OHJHQG OHJHQG F UHDOL]DGD SUHYLVWD

SORW WV FOBI ILWWHG YDOXHYV
SORW WV ERYD BUYBFOBI URZFRYBFO>> U P @@

OLQHV ERYD BUYBFOBI URZFRYBFO>> U P @@ W O FRO EOXH



%29%

02'(/2 +($9< '$'26 %58726
VHWZG a 0(*$ WHVH
UP OLVW OV
OLEUDU\ KLJKIUHTXHQF\
OLEUDU\ [WV
OLEUDU\ ;/&RQQHFW

ORDG ERYD BUW UGD
ORDG ERYD BUYBEW UGD

VWDUWYDOXHV F

UFRY

UFRYBRXW GDWD IUDPH

+($9<

,QLWLDO YDOXHYV

IRU NLQ QDPHVY ERYD BUYBEWBO UFRYBEW ~*

SULQW N
GDWD
KY KHDY\0ORGHO GDWD

QD RPLW PHUJH UWBEWBODVW U G ERYD BUYBEWBO UFRYBI
DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHV

EDFNFDVW 18//
RXW W F KY HYWSDUDPV>F
UFRYBRXW

VWDUWYDOXHYV

@ KXRRGVSDUDPV>F
UELQG UFRYBRXW RXW UP RXW

@ KY OR.

ZULWH:RUNVKHHW7R)LOH UFRYBRKXWNILOHW E RMD\ OBIKSH BNL\R[@D YV VK

/& 67</(B$&7,21 121( KHDGHU )
VWDUW5RZ VWDUW&RO

PHGUY

PHGUYBRXW GDWD IUDPH

IRU NLQ QDPHVY ERYD BUYBEWBO PHGUYBEW ~

SULQW N



GDWD QD RPLW PHUJH UWBEWBODYN@®G ERYD BUYBEWBO PHGUY
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHV VWDUWYDOXHYV

EDFNFDVW 18//
RXW W F KY HYWSDUDPV>F @ KXKRRGVSDUDPV>F @ KY OR.
PHGUYBRXW UELQG PHGUYBRXW RXW UP RXW

ZULWH:RUNVKHHW7R)LOH PHGUY BRKMWILOEW E RMD\ OBHSHFIWLR[@ V  V
/& 67</(B$&7,21 121( KHDGHU )
VWDUWS5RZ VWDUW&RO

PLQUY
PLQUYBRXW GDWD IUDPH
IRU N LQ QDPHV ERYD BUYBEWBO PLQUYBEW *
SULQW N
GDWD QD RPLW PHUJH UWBEWBODN@W@ G ERYD BUYBEWBO PLQUYI
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO
FRPSFRQVW )$/6(
VWDUWLQJYDOXHY VWDUWYDOXHYV
EDFNFDVW 18//
RXW W F KY HYWSDUDPV>F @ KXRRGVSDUDPV>F @ KY ORL.
PLQUYBRXW UELQG PLQUYBRXW RXW UP RXW

ZULWH:RUNVKHHW7R)LOH PLQU Y BIREKKWI L OEW E RWD\ OBHSHFDWLAR[@V ~ V
/& 67</(B$&7,21 121( KHDGHU )
VWDUWS5RZ VWDUW&RO

UESFRY
UESFRYBRXW GDWD IUDPH
IRU NLQ QDPHYVY ERYD BUYBEWBO UESFRYBEW ~
SULQW N
GDWD QD RPLW PHUJH UWBEWBODMMW @@ ERYD BUYBEWBO UESFR®
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO



FRPSFRQVW )$/6(

VWDUWLQJYDOXHV VWDUWYDOXHYV

EDFNFDVW 18//
RXW W F KY HYWSDUDPV>F @ KXKRRGVSDUDPV>F @ KY OR.
UESFRYBRXW UELQG UESFRYBRXW RXW UP RXW

ZULWH:RUNVKHHW7R)LOH UESFRYBRXW |ILEHW ERWDOBEHBYRQOV V
/& 67</(B$&7,21 121( KHDGHU )
VWDUW5RZ VWDUW&RO

URZFRY
URZFRYBRXW GDWD IUDPH
IRU N LQ QDPHV ERYD BUYBEWBO URZFRYBEW *
SULQW N
GDWD QD RPLW PHUJH UWBEWBODWW@@G ERYD BUYBEWBO URZFR®
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO
FRPSFRQVW )$/6(
VWDUWLQJYDOXHY VWDUWYDOXHYV
EDENFDVW 18//
RXW W F KY HYWSDUDPV>F @ KXRRGWSDUDPV>F @ KY OR.
URZFRYBRXW UELQG URZFRYBRXW RXW UP RXW

ZULWH:RUNVKHHW7R)LOH URZFRY BRMW ILOBHN ERYWDOBKAWYR{OV V
/& 67</(B$&7,21 121( KHDGHU )
VWDUWS5RZ VWDUW&RO

WLFN

ORDG ERYD BUYBWLFN UGD



VWDUWYDOXHYV F ,QLWLDO YDOXHYV

UWVFRY
GDWD QD RPLW PHUJH UWBEWBODAFPRYBEW[WRWGEGRYIE\BUYBEWBWLFN
GDWH ERYD BUYBEWBWLFN UWVFRYBEW
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHV VWDUWYDOXHV

EDFNFDVW 18//
UWVFRYBRXW W F KY HVYWSDUDPV>F JOL®H®YKRRWSDUDPV>F @
ZULWH:RUNVKHHW7R)LOH UWVFRYEB-RXW [LDW BRWDHBEWLRQ[OV V
/& 67</(B$&7,21 121( KHDGHU )

VWDUWS5RZ VWDUW&RO

SORW PHUJH GDWD> @ [WV KY FRQGYD@&> @DRQGHU E\ GDWH KY F!

UUWVFRY

GDWD QD RPLW PHUJH UWBEWBODWRMRVYBE W WRUBRIYDE\BUYBEWBWLFN
GDWH ERYD BUYBEWBWLFN UUWVFRYBEW
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHY VWDUWYDOXHYV

EDFNFDVW 18//
UUWVFRYBRXW W F KY HYWSDUDPV>F JOLN@®OKKRRGNVSDUDPV>F '
ZULWH:RUNVKHHW7R)LOH UUWVFRYBRMWW ILEW EWRW DO HBKHDLYR QO V
/& 67</(B$&7,21 121( KHDGHU )

VWDUWS5RZ VWDUW&RO

SORW PHUJH GDWD> @ [WV KY FRQGYD@&> @DRQGHU E\ GDWH KY F!

UDYJFRY
GDWD QD RPLW PHUJH UWBEWBODWWRYBEWWRERND EBUYBEWBWLFN
GDWH ERYD BUYBEWBWLFN UDYJFRYBEW
KY KHDY\0ORGHO GDWD DV PDWUL[ GDWD QFRO
FRPSFRQVW )$/6(
VWDUWLQJYDOXHVY VWDUWYDOXHYV
EDENFDVW 18//



UDYJFRYBRXW W F KY HYWSDUDPV>F RJOIGNHOL KRRIGDUDPV>F Q
ZULWH:RUNVKHHW7R)LOH UDYJFRY BRKAH I O HE \B R Y\DW \BOKHHBIF Y\ L[ROQ
/& 67</(B$&7,21 121( KHDGHU )
VWDUWS5RZ VWDUW&RO
SORW PHUJH GDWD> @ [WV KY FRQGYD@&> @DRQUGHU E\ GDWH KY FI

UNHUQHOFRY

GDWD QD RPLW PHUJH UWBEW B O DHWQ H GFF RIWBE WR RIJ GBIWY BEWBW L F N
GDWH ERYD BUYBEWBWLFN UNHUQHOFRYBEW
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHV VWDUWYDOXHV

EDFNFDVW 18//
UNHUQHOFRYBRXW W F KY HVWSDUDPYRJOLNOLKRI&SDUDPV>F
ZULWH:RUNVKHHW7R)LOH UNHUQHW®FRXKBRIXW |LEOM FRMDHBRWDRQ[O
/& 67</(B$&7,21 121( KHDGHU )

VWDUWS5RZ VWDUW&RO

SORW PHUJH GDWD> @ [WV KY FRQGYD@&> @DRQUGHU E\ GDWH KY FI

JUDILFR GR PHOKRU PRGHOR
GDWD QD RPLW PHUJH UWBEW B O DHWQ H GFF RIWBE WR RIJ GBIWY BEWBW L F N
GDWH ERYD BUYBEWBWLFN UNHUQHOFRYBEW
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHV VWDUWYDOXHV

EDFNFDVW 18//
SORW PHUJH GDWD> @ [WV KY FRQGYD@&> @DRQGHWB\ FGDWH KY F!
DGG/HJHQG OHJHQG ORF WRSULJKW (VOHPDBG®R Q DPRIY F FEQB¥NU YDHG
OW\ F 0ZG F



02'(/2 +($9< '$'26 75$7$'26
VHWZG a 0(*$ WHVH
UP OLVW OV
OLEUDU\ KLIJKIUHTXHQF\
OLEUDU\ [WV
OLEUDU\ ;/&RQQHFW

ORDG ERYD BUW UGD
ORDG ERYD BUYBFO UGD

VWDUWYDOXHV F ,QLWLDO YDOXHV

UFRY
UFRYBRXW GDWD IUDPH
IRU N LQ QDPHV ERYD BUYBFOBO UFRYBFO *
SULQW N
GDWD QD RPLW PHUJH UWBFOBOD®W U G ERYD BUYBFOBO UFRYBF
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO
FRPSFRQVW )$/6(
VWDUWLQJYDOXHV VWDUWYDOXHYV
EDFNFDVW 18//
RXW W F KY HYWSDUDPV>F @ KXKRRGVSDUDPV>F @ KY OR.
UFRYBRXW UELQG UFRYBRXW RXW UP RXW

ZULWH:RUNVKHHW7R)LOH UFRYBRKYWWNILOFO ERRYWDOBEAWYR{OV VK
/& 67</(B$&7,21 121( KHDGHU )
VWDUW5RZ VWDUW&RO

PHGUY
PHGUYBRXW GDWD IUDPH
IRU N LQ QDPHV ERYD BUYBFOBO PHGUYBFO *
SULQW N
GDWD QD RPLW PHUJH UWBFOBODWN@@ ERYD BUYBFOBO PHGUYE
KY KHDY\0ORGHO GDWD DV PDWUL[ GDWD QFRO
FRPSFRQVW )$/6(
VWDUWLQJYDOXHYV VWDUWYDOXHYV
EDENFDVW 18//



RXW W F KY HYWSDUDPV>F @ KXKRRGVSDUDPV>F @ KY OR.
PHGUYBRXW UELQG PHGUYBRXW RXW UP RXW

ZULWH:RUNVKHHW7R)LOH PHGUY BIREKMWILOFO ERYD OBISEVYRDV V
/& 67</(B$&7,21 121( KHDGHU )
VWDUW5RZ VWDUW&RO

PLQUY
PLQUYBRXW GDWD IUDPH
IRU N LQ QDPHV ERYD BUYBFOBO PLQUYBFO ~
SULQW N
GDWD QD RPLW PHUJH UWBFOBODWW@U G ERYD BUYBFOBO PLQUYB
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO
FRPSFRQVW )$/6(
VWDUWLQJYDOXHV VWDUWYDOXHYV
EDFNFDVW 18//
RXW W F KY HYWSDUDPV>F @ KXKRRGVSDUDPV>F @ KY OR.
PLQUYBRXW UELQG PLQUYBRXW RXW UP RXW

ZULWH:RUNVKHHW7R)LOH PLQU Y BIREKMWILOFO ERYD OBISFVYR@DV V
/& 67</(B$&7,21 121( KHDGHU )
VWDUWS5RZ VWDUW&RO

UESFRY
UESFRYBRXW GDWD IUDPH
IRU N LQ QDPHV ERYD BUYBFOBO UESFRYBFO *
SULQW N
GDWD QD RPLW PHUJH UWBFOBODMWN@@ ERYD BUYBFOBO UESFRY
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO
FRPSFRQVW )$/6(
VWDUWLQJYDOXHV VWDUWYDOXHYV
EDFNFDVW 18//
RXW W F KY HYWSDUDPV>F @ KXRRGVSDUDPV>F @ KY OR.
UESFRYBRXW UELQG UESFRYBRXW RXW UP RXW



ZULWH:RUNVKHHW7R)LOH UESFRYBRXW |IL@HW ERWDOHBKHDIYRQOV V
/& 67</(B$&7,21 121( KHDGHU )
VWDUW5RZ VWDUW&RO

URZFRY
URZFRYBRXW GDWD IUDPH
IRU N LQ QDPHV ERYD BUYBFOBO URZFRYBFO *
SULQW N
GDWD QD RPLW PHUJH UWBFOBODYWN@®@ ERYD BUYBFOBO URZFRY
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO
FRPSFRQVW )$/6(
VWDUWLQJYDOXHV VWDUWYDOXHYV
EDFNFDVW 18//
RXW W F KY HYWSDUDPV>F @ KXKRRGVSDUDPV>F @ KY OR.
URZFRYBRXW UELQG URZFRYBRXW RXW UP RXW

ZULWH:RUNVKHHW7R)LOH URZFRYBRMW ILOFHD ERWDO BEKFWIYRQOV V
/& 67</(B$&7,21 121( KHDGHU )
VWDUWS5RZ VWDUW&RO

WLFN

ORDG ERYD BUYBWLFN UGD

VWDUWYDOXHV F ,QLWLDO YDOXHYV

UWVFRY



GDWD QD RPLW PHUJH UWBFOBODFRYBF® [RAWGEHRYB\ BUYBFOBWLFN L
GDWH ERYD BUYBFOBWLFN UWVFRYBFO
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHV VWDUWYDOXHV

EDFNFDVW 18//
UWVFRYBRXW W F KY HYWSDUDPV>F JOL®H®YKRRWSDUDPV>F @
ZULWH:RUNVKHHW7R)LOH UWVFRYEB-RXW LM ERMXDHBRWDRQ[OV V
/& 67</(B$&7,21 121( KHDGHU )

VWDUWS5RZ VWDUW&RO

SORW PHUJH GDWD> @ [WV KY FRQGYD&> @DRQGHU E\ GDWH KY F!

UUWVFRY
GDWD QD RPLW PHUJH UWBFOBODWVRYBEO [RVERYE\ BUYBFOBWLFN L
GDWH ERYD BUYBFOBWLFN UUWVFRYBFO
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHV VWDUWYDOXHV

EDFNFDVW 18//
UUWVFRYBRXW W F KY HYWSDUDPV>F JOLN®OKKRRGNVSDUDPV>F |
ZULWH:RUNVKHHW7R)LOH UUWVFRYRRMNW ILGB BERNV\ID HBHERMOIRQ OV
/& 67</(B$&7,21 121( KHDGHU )

VWDUWS5RZ VWDUW&RO

SORW PHUJH GDWD> @ [WV KY FRQGYD&> @DRQGHU E\ GDWH KY FF

UDYJFRY
GDWD QD RPLW PHUJH UWBFOBOD\VWRY BF O WRUBRIYYDEBUYBFOBWLEN L
GDWH ERYD BUYBFOBWLFN UDYJFRYBFO
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHY VWDUWYDOXHV

EDFNFDVW 18//
UDYJFRYBRXW W F KY HVYWSDUDPV>F RJOG@NHOLKRRGDUDPV>F Q
ZULWH:RUNVKHHW7R)LOH UDYJFRY BWRKKMHW OHF &R WDV \BKi$ B WL RQ
/& 67</(B$&7,21 121( KHDGHU )

VWDUWS5RZ VWDUW&RO



SORW PHUJH GDWD> @ [WV KY FRQGYD@> @DRQGHU E\ GDWH KY FF

UNHUQHOFRY

GDWD QD RPLW PHUJH UWBFOBODWWHOGER J\B¥CERYWG HBW EBFOBWLFN L
GDWH ERYD BUYBFOBWLFN UNHUQHOFRYBFO
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHV VWDUWYDOXHV

EDFNFDVW 18//
UNHUQHOFRYBRXW W F KY HVYWSDUDPY>XRJOLNOLKRI@&SDUDPV>F
ZULWH:RUNVKHHW7R)LOH UNHUQHWFRXBRMXW |LFOH ERYOHSBKWMDR® [O
/& 67</(B$&7,21 121( KHDGHU )

VWDUWS5RZ VWDUW&RO

SORW PHUJH GDWD> @ [WV KY FRQGYD@&> @DRQGHU E\ GDWH KY FF

JUDILFR GR PHOKRU PRGHOR
GDWD QD RPLW PHUJH UWBFOBODVWR) G ERYD BUYBFOBO URZFRYB
KY KHDY\ORGHO GDWD DV PDWUL[ GDWD QFRO

FRPSFRQVW )$/6(

VWDUWLQJYDOXHV VWDUWYDOXHV

EDFNFDVW 18//

SORW PHUJH GDWD> @ [WV KY FRQGYD@> @DRQGHWBAN FGDWH KY FI
DGG/HIJHQG OHJHQG ORF WRSULJKW (VOWHPHDER QDPRIY F FEQBEV¥NU YWDH:
OW\ F 0ZG F



)81&2(6 3(5621%$/,=$'$6

IXQFRHVY SDUD OLPSH]D GH GDGRV EURZQOHVV

JDOR
PHGLD H GHVYLR SDGUDR WUXQFDGRYV

PBWULP IXQFWLRQ [T A
Q OHQJIWK |
LI Q! A

TL TXDQWLOH [T QD UP 7
TV TXDQWLOH [ T QD UP 7
\ [>[! TL [ TV@
UHWXUQ PHDQ \ QD UP 7

" HOVH ~1$°

VBWULP IXQFWLRQ [T ~
Q OHQJWK [
LI Q! A

TL TXDQWLOH [ T QD UP 7

TV TXDQWLOH [ T QD UP 7

\ [>[! TL [ TV@
UHWXUQ VG \ QD UP 7
" HOVH ~1$°

FDOFXOD D PHGLD H GHVYLR SDGUDR WUXQFDGRY SDUD D YL]ILQKDQ
EJDORBP IXQFWLRQ [ P T n

OLEUDU\ IRR

] UROODSSO\U DV JRR [ ZLGWK P

)81 IXQFWLRQ [ PBWULP [T

DOLJQ FHQWHU ILOO 1%
UHWXUQ DV QXPHULF ]

T



EJDORBV IXQFWLRQ [P T A
OLEUDU\ ]JRR
] UROODSSO\U DV JRR [ ZLGWK P
)81 IXQFWLRQ [ VBWULP [T T
DOLJQ FHQWHU ILOO 1%
UHWXUQ DV QXPHULF ]

DJUHIJDQGR SRU VHULH GH WHPSR UHJXODU
DJJUHJ IXQFWLRQ GDGRV WLPHBFRO G$OBVW( " IUHT PLQ PHWKR

VXSSUHVVOHVVDJHYV VXSSUHVV:DUQLQJVY OLEUDU\ [WV
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJVY OLEUDU\ GSO\U
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJVY OLEUDU\ OXEULGDWH
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJY OLEUDU\ GDWD WDEOH

G DV GDWD IUDPH GDGRYV

GLDV XQLTXH GDWH G > WLPHBFRO@
GLDV F GLDV GLDV>OHQJWK GLDV @

VT GDWD WDEOH
IRU G LQ DV FKDUDFWHU GLDV ~*
VT VHT IURP DV 326,;FW SDVWH G
WR DV 326,;FW SDVWH G
E\ ITUHT

VT UELQG VT VT
UP VT

QDPHV VT VTUHJ
G VTUHIJ DV 326,;FW DV FKDUDFWHUTBKMW G > WLPHBFRO@ EUHDN
G PHUJH G VT E\ VTUHJ DOO [ 7 DOO \ 7



LI PHWKRG ILUVW A~
G DV GDwWD IUDPH
G ' JURXSBE\ GRWV VTUHJ GURS ) ' VXPPDULVH
QBSULFHV OHQJWK 35,&(
SULFH 35,&(> @

HOVH LI PHWKRG ODVW A
G DV GDWD IUDPH
G ! JURXSBE\ GRWV VTUHJ GURS ) ! VXPPDULVH
QBSULFHV OHQJWK 35,&(> LV QD 35,&( @
SULFH 35,&(>OHQJWK 35,&( @

RXWSXW [WV G SULFH> LV QD G VTUHJV@CRGGMUUHI @V 326,;FW
QDPHV RXWSXW SULFH
UHWXUQ RXWSXW

S G DJJUHJ GDGRVY GDGRV WLPHBFROPHWRREZ,0(ODIWUW T GD\

JHUDQGR VHULH GH WHPSR UHJXODU
VTW IXQFWLRQ GLDV W #
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJY OLEUDU\ OXEULGDWH
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJVY OLEUDU\ GDWD WDEOH
VT GDWD WDEOH
IRU G LQ DV FKDUDFWHU GLDV ~*
VT VHT IURP DV 326,;FW SDVWH G
WR DV 326,;FW SDVWH G
E\ W

VT UELQG VT VT

UHWXUQ VT [



JHUDQGR RV LQWHUYDORYV GD VHULH UHJXODU

[WV [WV GIVWBF 35,&( RUGHU E\ GIVWBF '$7(B7,0(

] FXW [WV GIVWBF '$7(B7,0( EUHDNV VTW GLDV  GD\
PHUJH GIVWBF 35,&(

DJUXSDQGR SRU VHTXHQFLD GH WHPSR UHJXODU
DJJBILUVW IXQFWLRQ [ FRO ~
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJYV OLEUDU\ [WV
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJY OLEUDU\ GSO\U
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJY OLEUDU\ OXEULGDWH
G DV GDWD IUDPH
[ ' JURXSBE\ GRWV FRO GURS ) ' VXPPDULVH
QBSULFHV OHQJWK 35,&(
ILUVW LIHOVH OHQJWK 35,&(! 35,&(> @ 1%

G > FRO@ DV 326,;FW G > FRO@

G [WV G > ILUVW @ RUGHU E\' G > FRO@
QDPHV G SUHFR

UHWXUQ G

DJJBODVW IXQFWLRQ [ FRO 7
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJYV OLEUDU\ [WV
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJY OLEUDU\ GSO\U
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJY OLEUDU\ OXEULGDWH
G DV GDWD IUDPH
[ ' JURXSBE\ GRWV FRO GURS ) ' VXPPDULVH
QBSULFHVY OHQJWK 35,&(
ODVW LIHOVH OHQJWK 35,&( ! 35,&(>OHQJWK 35,&( @ 1%

G > FRO@ DV 326,;FW G > FRO@

G [WV G > ODVW @ RUGHU E\ G > FRO@
QDPHV G SUHFR

UHWXUQ G



DJIJBPLGDV IXQFWLRQ [ FRO P N A
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJVY OLEUDU\ [WV
VXSSUHVVOHVVDJHYV VXSSUHVV:DUQLQJYV OLEUDU\ GSO\U
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJVY OLEUDU\ GDWD WDEOH
VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJY OLEUDU\ OXEULGDWH
OLEUDU\ PLGDVU

G UELQG DJJBODVW [ VT V
[WV DV QXPHULF 1$ RUGHU E\ DV 326,;FW

G GDWD WDEOH '$7(B7,0( WLPH G G

UP G

G G >F PHGLDQD OLVW PHGLDQ$SUBFER( Q@ UP 7 E\ OLVW G
G G > SUHFR LIHOVH LV QD SUHFR PHGLDQD SUHFR @

G [WV G SUHFR RUGHU E\ G '$7(B7,0(

LI FRO VT VvV A

PLGDV [WVIPOVG N N P P RUGHU EVNFW XQLTXH GDWH WL

"HOVH LI FRO VT P A~
PLGDYV [WV IPOV G N N P P RUGHU ELQFTW XQLTXH GDWH W
HOVH LI FRO VT P 7
PLGDYV [WV IPOV G N N P P RUGHU ELQTW XQLTXH GDWH W
HOVH LI  FRO VT P A~
PLGDYV [WV IPOV G N N P P RUGHU BALWTW XQLTXH GDWH W
HOVH LI  FRO VT P A~
PLGDYV [WV IPOV G N N P P RUGHU ERALWYTW XQLTXH GDWH W

QDPHV PLGDV SUHFR
UHWXUQ PLGDV



HVWDWLVWLFDV GHFULWLYDV
HVWBGHVF IXQFWLRQ [~

VXSSUHVVOHVVDJHV VXSSUHVV:DUQLQJV OLEUDU\ PRPHQWYV

Q OHQJIWK [>LV QD[ @

Q VXP LV QD [

P PHDQ [ QD UP 7

V VG [ QD UP 7

VN VNHZQHVV [ QD UP 7

NW NXUWRVLV [ QD UP 7

R FQQPPVVVNVNNWNW

UHWXUQ W R



%29$% 0$3(

&RQILIXUDFDR JHUDO GH WLPH]RQH
6\V VHWHQY 7= $PHULFD 6DRB3DXOR

VHWZG a 0(*$ WHVH

UP OLVW OV

OLEUDU\ OXEULGDWH
OLEUDU\ GDWD WDEOH
OLEUDU\ ;/&4RQQHFW
OLEUDU\ KLIKIUHTXHQF\
OLEUDU\ ]RR

VRXUFH IXQFWLRQV 5

GDGRV EUXWRYV
ORDG ERYD BUYBEW UGD

GDGRVY WUDWDGRYV
ORDG ERYD BUYBFO UGD

5&29
PDSHBO GDWD IUDPH
I[UHTV GDWD IUDPH Q Y QDPHV BRWDDBWRBEWBO UFRYBEW VYV

IRU | LQ A
SULQW IUHTV Y>IUHTV Q 1@
QBWRWDO OHQJWK ERYD BUYBEWBO UFRYBEW>>1@ @
QBWUDLQ IORRU QBWRWDO
WUDLQ ERYD BUYBEWBO UFRYBEW>>I@@> QBWUDLQ@
WHVW ERYD BUYBEWBO UFRYBEW>>I@@> QBWUDLQ QBWRWDO@
KDU KDUORGHO GDWD WUDLQ
SHULRGV F 5HVW F U&RY



WASH +$559 K WUDQVIRUP 18//
\BKDW KDU FRHIILFLHQWV> @
KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
PDSHBO UELQG PDSHBO PDSHBO
SULQW PDSHBO
UP PDSHBO

ZULWH:RUNVKHHW7R)LOH PDSHBONILPBMSHRYD BKDUUY [OV VKHH

VWDUW5RZ VWDUW&RO KHDGHU )
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

PDSHBO GDWD IUDPH

IUHTV  GDWD IUDPH Q Y QDPHV ERWDFBARYBFOBO UFRYBFO
IRU | LQ A

SULQW IUHTV Y>IUHTV Q 1@

QBWRWDO OHQJWK ERYD BUYBFOBO UFRYBFO>>1@ @
QBWUDLQ IORRU QBWRWDO

WUDLQ ERYD BUYBFOBO UFRYBFO>>I@@> QBWUDLQ®

VW

WHVW ERYD BUYBFOBO UFRYBFO>>I@@> QBWUDLQ QBWRWDO@

KDU KDUORGHO GDWD WUDLQ
SHULRGV F 59HVW F U&RY
WASH +$559 K WUDQVIRUP 18//
\BKDW KDU FRHIILFLHQWV> @
KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
PDSHBO UELQG PDSHBO PDSHBO
SULQW PDSHBO
UP PDSHBO

ZULWH:RUNVKHHW7R)LOH PDSHBONILBBISHERYD BKDUUY [OV VKHH

VWDUW5RZ VWDUW&RO KHDGHU )
VWV\OH$FWLRQ /& 67</(B$&7,21 121(



0('59
PDSHBO GDWD IUDPH
IUHTV  GDWD IUDPH Q Y QDPHV ERML)BEWREWBO PHGUYBEW
IRU | LQ A
SULQW IUHTV Y>IUHTV Q 1@
QBWRWDO OHQJWK ERYD BUYBEWBO PHGUYBEW>>1@ @
QBWUDLQ IORRU QBWRWDO
WUDLQ ERYD BUYBEWBO PHGUYBEW>>I@@> QBWUDLQ®@

\

WHVW ERYD BUYBEWBO PHGUYBEW>>I@@> QBWUDLQ QBWRWDO (

KDU KDUORGHO GDWD WUDLQ
SHULRGV F SO9HVW F PHGS59
WASH +$559 K WUDQVIRUP 18//
\BKDW KDU FRHIILFLHQWV> @
KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
PDSHBO UELQG PDSHBO PDSHBO
SULQW PDSHBO
UP PDSHBO
ZULWH:RUNVKHHW7R)LOH PDSHBONILPBHMSHRYD BKDUUY [OV VKHH
VWDUWS5RZ VWDUW&RO KHDGHU )
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

PDSHBO GDWD IUDPH

IUHTV  GDWD IUDPH Q Y QDPHV ERMIY)BEWRBE®BO) PHGUYBFO
IRU | LQ A

SULQW IUHTV Y>IUHTV Q 1@

QBWRWDO OHQJWK ERYD BUYBFOBO PHGUYBFO>>1@ @
QBWUDLQ IORRU QBWRWDO

WUDLQ ERYD BUYBFOBO PHGUYBFO>>I@@> QBWUDLQ®@

\Y,



WHVW ERYD BUYBFOBO PHGUYBFO>>I@@> QBWUDLQ QBWRWDOGQ@
KDU KDUORGHO GDWD WUDLQ
SHULRGV F S9HVW F PHGH59
WASH +$559 K WUDQVIRUP 18//
\BKDW KDU FRHIILFLHQWV> @
KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
PDSHBO UELQG PDSHBO PDSHBO
SULQW PDSHBO
UP PDSHBO

ZULWH:RUNVKHHW7R)LOH PDSHBONILRBISHERYD BKDUUY [OV VKHH
VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ ;/& 67</(B$&7,21 121(

0,159
PDSHBO GDWD IUDPH
I[UHTV GDWD IUDPH Q Y QDPHV ERS$D)DBFOWBEWB® PLQUYBEW

IRU | LQ A
SULQW IUHTV Y>IUHTV Q 1@
QBWRWDO OHQJWK ERYD BUYBEWBO PLQUYBEW>>1@ @
QBWUDLQ IORRU QBWRWDO
WUDLQ ERYD BUYBEWBO PLQUYBEW>>I@@> QBWUDLQ@
WHVW ERYD BUYBEWBO PLQUYBEW>>I@@> QBWUDLQ QBWRWDOZG
KDU KDUORGHO GDWD WUDLQ
SHULRGV F 50HVW F PLQ59
W\SH +$559 K WUDQVIRUP 18//
\BKDW  KDU FRHIILFLHQWV> @
KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7



PDSHBO UELQG PDSHBO PDSHBO
SULQW PDSHBO
UP PDSHBO

ZULWH:RUNVKHHW7R)LOH PDSHBONILBBSHERYD BKDUUY [OV VKHH
VWDUWS5RZ VWDUW&RO KHDGHU )
VWI\OH$FWLRQ /& 67</(B$&7,21 121

PDSHBO GDWD IUDPH
I[UHTV GDWD IUDPH Q Y QDPHV BRS$Y)BRWBBWBO PLQUYBFO V
IRU | LQ A
SULQW IUHTV Y>IUHTV Q 1@
QBWRWDO OHQJWK ERYD BUYBFOBO PLQUYBFO>>1@ @
QBWUDLQ IORRU QBWRWDO
WUDLQ ERYD BUYBFOBO PLQUYBFO>>I@@> QBWUDLQ®@
WHVW ERYD BUYBFOBO PLQUYBFO>>I@@> QBWUDLQ QBWRWDO@
KDU KDUORGHO GDWD WUDLQ
SHULRGV F S9HVW F PLQS59
WASH +$559 K WUDQVIRUP 18//
\BKDW KDU FRHIILFLHQWV> @
KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
PDSHBO UELQG PDSHBO PDSHBO
SULQW PDSHBO
UP PDSHBO

ZULWH:RUNVKHHW7R)LOH PDSHBONILRBISHERYD BKDUUY [OV VKHH
VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ ;/& 67</(B$&7,21 121(



5%398&29
PDSHBO GDWD IUDPH
IUHTV GDWD IUDPH Q Y QDPHV ERWESVBUMBEWBO UESFRYBEW
IRU 1 LQ A
SULQW IUHTV Y>IUHTV Q 1@
QBWRWDO OHQJWK ERYD BUYBEWBO UESFRYBEW>>I@ @
QBWUDLQ IORRU QBWRWDO
WUDLQ ERYD BUYBEWBO UESFRYBEW>>I@@> QBWUDLQ®@
WHVW ERYD BUYBEWBO UESFRYBEW>>I@@> QBWUDLQ QBWRWDC
KDU KDUORGHO GDWD WUDLQ
SHULRGV F 50HVW F U%3&RY
W\SH +$559 K WUDQVIRUP 18//
\BKDW  KDU FRHIILFLHQWV> @
KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
PDSHBO UELQG PDSHBO PDSHBO
SULQW PDSHBO
UP PDSHBO
ZULWH:RUNVKHHW7R)LOH PDSHBONILPBISHERYD BKDUUY [OV VKHH
VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ ;/& 67</(B$&7,21 121(

PDSHBO GDWD IUDPH
I[UHTV GDWD IUDPH Q Y QDPHV ERYBVEBMMBROBO UESFRYBFO
IRU | LQ A
SULQW IUHTV Y>IUHTV Q 1@
QBWRWDO OHQJWK ERYD BUYBFOBO UESFRYBFO>>1@ @
QBWUDLQ IORRU QBWRWDO
WUDLQ ERYD BUYBFOBO UESFRYBFO>>1@@> QBWUDLQ@
WHVW ERYD BUYBFOBO UESFRYBFO>>1@@> QBWUDLQ QBWRWDO
KDU KDUORGHO GDWD WUDLQ

SHULRGV F SO9HVW F U%3&RY

WASH +$559 K WUDQVIRUP 18//



\BKDW  KDU FRHIILFLHQWV> @
KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
PDSHBO UELQG PDSHBO PDSHBO
SULQW PDSHBO
UP PDSHBO
ZULWH:RUNVKHHW7R)LOH PDSHBONILPBSHRYD BKDUUY [OV VKHH
VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$SFWLRQ /& 67</(B$&7,21 121(

52:&29
PDSHBO GDWD IUDPH
IUHTV  GDWD IUDPH Q Y QDPHV ERY$V)BEWEREIVBI WRZFRYBEW
IRU | LQ A

SULQW IUHTV Y>IUHTV Q 1@

QBWRWDO OHQJWK ERYD BUYBEWBO URZFRYBEW>>I@ @
QBWUDLQ IORRU QBWRWDO

WUDLQ ERYD BUYBEWBO URZFRYBEW>>I@@> QBWUDLQ®@
WHVW ERYD BUYBEWBO URZFRYBEW>>I@@> QBWUDLQ QBWRWDC
KDU KDUORGHO GDWD WUDLQ

SHULRGV F 50HVW F U2:&RY
W\SH +$559 K WUDQVIRUP 18//

\BKDW  KDU FRHIILFLHQWV> @

KDU FRHIILFLHQWV> @ ODJ WHVW

KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW

KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7

PDSHBO UELQG PDSHBO PDSHBO

SULQW PDSHBO

UP PDSHBO



ZULWH:RUNVKHHW7R)LOH PDSHBONILPBSHRYD BKDUUY [OV VKHH
VWDUWS5RZ VWDUW&RO KHDGHU )
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

PDSHBO GDWD IUDPH
IUHTV  GDWD IUDPH Q Y QDPHV ERMW3VBDYEROBO YRZFRYBFO
IRU | LQ A

SULQW IUHTV Y>IUHTV Q 1@

QBWRWDO OHQJWK ERYD BUYBFOBO URZFRYBFO>>1@@
QBWUDLQ IORRU QBWRWDO

WUDLQ ERYD BUYBFOBO URZFRYBFO>>I@@> QBWUDLQ®@

WHVW ERYD BUYBFOBO URZFRYBFO>>1@@> QBWUDLQ QBWRWDO
KDU KDUORGHO GDWD WUDLQ

SHULRGV F 50HVW F U2:&RY
W\SH +$559 K WUDQVIRUP 18//

\BKDW  KDU FRHIILFLHQWV> @

KDU FRHIILFLHQWV> @ ODJ WHVW

KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW

KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7

PDSHBO UELQG PDSHBO PDSHBO

SULQW PDSHBO

UP PDSHBO
ZULWH:RUNVKHHW7R)LOH PDSHBONILPBSHRYD BKDUUY [OV VKHH

VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ /& 67</(B$&7,21 121(

7,&.
ORDG ERYD BUYBWLFN UGD



567&209
QBWRWDO OHQJWK ERYD BUYBERMBWBMNRWWOFRYBEW QBWUDLQ
WUDLQ ERYD BUYBEWBWLFN UWEBRBEBRMEW LG BWUID\LIORY BE W ¥ W) B WA
KDU KDUORGHO GDWD WUDLQ SHULRGV +$559 K 5WHWWVIRUB 76&F
\BKDW  KDU FRHIILFLHQWV> @
KDU FRHIILFLHQWV> @ ODJ WHVWQ WKDWNFR H IDICALLHQ VOWHA W ODJ URC
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
ZULWH:RUNVKHHW7R)LOH PDSHBO IISBiIH ERYD BKDUUY [OV VKHHW
VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ /& 67</(B$&7,21 121(

QBWRWDO OHQJWK ERYD BUYBFOBBWAEWDIONVVFRYBFO QBWUDLQ
WUDLQ ERYD BUYBFOBWLFN UWBERBEPGBW LEBWWNDY DREY BW € ¥ V) B WEF
KDU KDUORGHO GDWD WUDLQ SHULRGV +$559 K 5WHYWVIRUB 7%/ K
\BKDW  KDU FRHIILFLHQWV> @
KDU FRHIILFLHQWV> @ ODJ WHVWQ WDWNFR H IDIOFLHQ VOMA V@ ODJ UR(
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
ZULWH:RUNVKHHW7R)LOH PDSHBO IISBiIH ERYD BKDUUY [OV VKHHW
VWDUW5RZ VWDUW&RO KHDGHU )
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

5567&29
QBWRWDO OHQJWK ERYD BUYBEWBBWLRWLNOWVFRYBEW QBWUDLQ
WUDLQ ERYD BUYBEWBWLFN U UVBWUFRBYERERWEL FNB WW\D V6 BY BERASWQ B\
KDU KDUORGHO GDWD WUDLQ SHULRGV F 59HVW
F U576&RY W\SH +$559 K WUDQVIRUP 18//

\BKDW  KDU FRHIILFLHQWV> @ KDU FRHIILFLHQWV> @ ODJ WHVW

KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
ZULWH:RUNVKHHW7R)LOH PDSHBO IISBiIH ERYD BKDUUY [OV VKHHW

VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ /& 67</(B$&7,21 121(



QBWRWDO OHQJWK ERYD BUYBFROBWBMRWDWVFRYBFO QBWUDLQ
WUDLQ ERYD BUYBFOBWLFN UUWWARBYFEFEW L N8B WUWNVE @Y BFEHDWWQ B \A
KDU KDUORGHO GDWD WUDLQ SHULRGV F 59HVW
F U576&RY W\SH +$559 K WUDQVIRUP 18//
\BKDW  KDU FRHIILFLHQWV> @ KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
ZULWH:RUNVKHHW7R)LOH PDSHBO IISBiIH ERYD BKDUUY [OV VKHHW
VWDUWS5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ /& 67</(B$&7,21 121(

5$9%&29

QBWRWDO OHQJWK ERYD BUYBEWBVQBAWRWIDYOFRYBEW QBWUDLQ

WUDLQ ERYD BUYBEWBWLFN UD Y BRRNBEEVBW [FBWWDY LF@ Y B/EW W Q B |

KDU KDUORGHO GDWD WUDLQ SHULRGV F 59HVW

F U$9*&RY W\SH +$559 K WUDQVIRUP 18//

\BKDW  KDU FRHIILFLHQWV> @ KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW

PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7

ZULWH:RUNVKHHW7R)LOH PDSHBO IISBiH ERYD BKDUUY [OV VKHHW

VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ /& 67</(B$&7,21 121(

QBWRWDO OHQJWK ERYD BUYBFAGBBWIBWRWDQOFRYBFO QBWUDLQ

WUDLQ ERYD BUYBFOBWLFN UDY BARRYBEFHRIBW IOMBNVUDY QRAR YW HY W Q B &

KDU KDUORGHO GDWD WUDLQ SHULRGYV F SOHVW

F U$9*&RY W\SH +$559 K WUDQVIRUP 18//

\BKDW KDU FRHIILFLHQWV> @ KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW



KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
ZULWH:RUNVKHHW7R)LOH PDSHBO IISBiIH ERYD BKDUUY [OV VKHHW

VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ /& 67</(B$&7,21 121(

5.(51(/&29
QBWRWDO OHQJWK ERYD BUYBEWBRRBN)BWHRWIDHOFRYBEW QBWU
WUDLQ ERYD BUYBEWBWLFN UNHUQHOFRYBEW> QBWUDLQ@ WHYV
ERYD BUYBEWBWLFN UNHUQHOFRYBEW> QBWUDLQ QBWRWDO@
KDU KDUORGHO GDWD WUDLQ SHULRGV F 59HVW
F U.HUQHO&RY W\SH +$559 K WUDQVIRUP 18//
\BKDW  KDU FRHIILFLHQWV> @ KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
ZULWH:RUNVKHHW7R)LOH PDSHBO IISBiIH ERYD BKDUUY [OV VKHHW
VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ /& 67</(B$&7,21 121(

QBWRWDO OHQJWK ERYD BUYBFOBRRBEN)BWRWDHOFRYBFO QBWUL
WUDLQ ERYD BUYBFOBWLFN UNHUQHOFRYBFO> QBWUDLQ@ WHVV
ERYD BUYBFOBWLFN UNHUQHOFRYBFO> QBWUDLQ QBWRWDO®@
KDU KDUORGHO GDWD WUDLQ SHULRGV F 59HVW
F U.HUQHO&RY W\SH +$559 K WUDQVIRUP 18//
\BKDW  KDU FRHIILFLHQWV> @ KDU FRHIILFLHQWV> @ ODJ WHVW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
KDU FRHIILFLHQWV> @ ODJ UROOPHDQ WHVW N DOLJQ OHIW
PDSHBO PHDQ DEV WHVW \BKDW WHVW QD UP 7
ZULWH:RUNVKHHW7R)LOH PDSHBO IISBiIH ERYD BKDUUY [OV VKHHW
VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$SFWLRQ /& 67</(B$&7,21 121(



+($9<
OLEUDU\ OXEULGDWH
OLEUDU\ GSO\U
OLEUDU\ [WV

ORDG ERYD BUW UGD

uw GDWD IUDPH WLPH WLPH UWBBWBOWMWY L $V)DFWMRFHY UWBEWB
uw GDWH GDWH UW WLPH

Y K GDWD IUDPH

IRU G LQ XQLTXH DV FKDUDFWHU UW GDWH ~#
SULQW DV FKDUDFWHU G
Y K YDU UW SULFH>UW GDWH G@ QD UP 7
Y K UELQG YK YK

YK [WV [WV YK RUGHU E\ DV 'DWH XQLTXH DV FKDUDFWHU UW GDW
VWDUWYDOXHV F ,QLWLDO YDOXHV
576&29

QBWRWDO OHQJWK ERYD BUYBEWBWLFN UWVFRYBEW
JHUDO ERYD BUYBEWBWLFN UWVFRYBEW

GDWD QD RPLW PHUJH UWBEWBODVW U G [WV JHUDO RUGHU E\ GD
QBWUDLQ IORRU QBWRWDO

GDWDBWUDLQ GDWD> QBWUDLQ @

KY KHDY\ORGHO GDWD GDWDBWUDKX® VFRVPYPRWD QXY EWDBNMDQY
WHVW GDWD [> QBWUDLQ QURZ @ DYWD @ WHVW QD RPLW PHUJF
\BKDW KY HVWSDUDPV> @ KY HYWBODDPPY @@ DD WWWWW [ KY HV'



PDSHBO PHDQ DEV WHVW [ \BKDW WHVW [ QD UP 7

ZULWH:RUNVKHHW7R)LOH PDSHBG®IWL.ORD SBRYD BKHDY\ [OV VKH
VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ /& 67</(B$&7,21 121(

5576&29
QBWRWDO OHQJWK ERYD BUYBEWBWLFN UUWVFRYBEW
JHUDO ERYD BUYBEWBWLFN UUWVFRYBEW

GDWD QD RPLW PHUJH UWBEWBODVW U G [WV JHUDO RUGHU E\ GD
QBWUDLQ IORRU QBWRWDO

GDWDBWUDLQ GDWD> QBWUDLQ @

KY KHDY\ORGHO GDWD GDWDBWUD X® VFRPEDROMWD QMY EWBNMOLQ/
WHVW GDWD [> QBWUDLQ QURZ ®DWD @ WHVW QD RPLW PHUJF
\BKDW KY HVWSDUDPV> @ KY HVWBDDPPY @@ DDWWWWW [ KY HV'
PDSHBO PHDQ DEV WHVW [ \BKDW WHVW [ QD UP 7

ZULWH:RUNVKHHW7R)LOH PDSHBG®IWL.ORD SBRYD BKHDY\ [OV VKH
VWDUW5RZ VWDUW&RO KHDGHU )
VWV\OH$FWLRQ /& 67</(B$&7,21 121(

5$9*&29
QBWRWDO OHQJWK ERYD BUYBEWBWLFN UDYJFRYBEW
JHUDO ERYD BUYBEWBWLFN UDYJFRYBEW

GDWD QD RPLW PHUJH UWBEWBODVW U G [WV JHUDO RUGHU E\ GD
QBWUDLQ IORRU QBWRWDO

GDWDBWUDLQ GDWD> QBWUDLQ @

KY KHDY\ORGHO GDWD GDWDBWUD X® VFRPEDRGMWD QMY EW BN MOLQ/
WHVW  GDWD [> QBWUDLQ QURZ ®DWD @ WHVW QD RPLW PHUJF
\BKDW KY HVWSDUDPV> @ KY HVWBDDPPY @@ DDWWWWW [ KY HV
PDSHBO PHDQ DEV WHVW [ \BKDW WHVW [ QD UP 7

ZULWH:RUNVKHHW7R)LOH PDSHB®W.ORDSHRYD BKHDY\ [OV VKH
VWDUW5RZ VWDUW&RO KHDGHU )



VW\OH$FWLRQ /& 67</(B$&7,21 121(

5.(51(/&29
QBWRWDO OHQJWK ERYD BUYBEWBWLFN UNHUQHOFRYBEW
JHUDO ERYD BUYBEWBWLFN UNHUQHOFRYBEW

GDWD QD RPLW PHUJH UWBEWBODVW U G [WV JHUDO RUGHU E\ GD
QBWUDLQ IORRU QBWRWDO

GDWDBWUDLQ GDWD> QBWUDLQ @

KY KHDY\ORGHO GDWD GDWDBWUD KX®VFRPEDRMWD QXY EW BN
WHVW  GDWD [> QBWUDLQ QURZ ®DWD @ WHVW QD RPLW PHUJF
\BKDW KY HVWSDUDPV> @ KY HVWSODDPPY>@@DDWWWWW [ KY HV
PDSHBO PHDQ DEV WHVW [ \BKDW WHVW [ QD UP 7

ZULWH:RUNVKHHW7R)LOH PDSHB®W.ORDSERYD BKHDY\ [OV VKH
VWDUW5RZ VWDUW&RO KHDGHU )
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

GDGRVY WUDWDGRYV

576&29
QBWRWDO OHQJWK ERYD BUYBFOBWLFN UWVFRYBFO
JHUDO ERYD BUYBFOBWLFN UWVFRYBFO

GDWD QD RPLW PHUJH UWBFOBODVW U G [WV JHUDO RUGHU E\ GD
QBWUDLQ IORRU QBWRWDO

GDWDBWUDLQ GDWD> QBWUDLQ @

KY KHDY\ORGHO GDWD GDWDBWUDIKXG® VFRPEPDROMWD QIXHY EW BNMD\QY
WHVW GDWD [> QBWUDLQ QURZ @ DYVWD @ WHVW QD RPLW PHUJF
\BKDW KY HVWSDUDPV> @ KY HYWBODPPY @@ DD WWWWW [ KY HV'
PDSHBO PHDQ DEV WHVW [ \BKDW WHVW [ QD UP 7



ZULWH:RUNVKHHW7R)LOH PDSHBM®W.ORDSHRYD BKHDY\ [OV VKH
VWDUW5RZ VWDUW&RO KHDGHU )
VWI\OH$FWLRQ /& 67</(B$&7,21 121(

5576&29
QBWRWDO OHQJWK ERYD BUYBFOBWLFN UUWVFRYBFO
JHUDO ERYD BUYBFOBWLFN UUWVFRYBFO

GDWD QD RPLW PHUJH UWBFOBODVW U G [WV JHUDO RUGHU E\ GD
QBWUDLQ IORRU QBWRWDO

GDWDBWUDLQ GDWD> QBWUDLQ @

KY KHDY\ORGHO GDWD GDWDBWUD X®VFRPSEDRMWD QM6 EW BN
WHVW GDWD [> QBWUDLQ QURZ ®DWD @ WHVW QD RPLW PHUJF
\BKDW KY HVWSDUDPV> @ KY HVWSODDPPY@@DDWWWWW [ KY HV
PDSHBO PHDQ DEV WHVW [ \BKDW WHVW [ QD UP 7

ZULWH:RUNVKHHW7R)LOH PDSHBG®IWL.ORD SBRYD BKHDY\ [OV VKH
VWDUW5RZ VWDUW&RO KHDGHU )
VWV\OH$FWLRQ /& 67</(B$&7,21 121(

5$9*&29
QBWRWDO OHQJWK ERYD BUYBFOBWLFN UDYJFRYBFO
JHUDO ERYD BUYBFOBWLFN UDYJFRYBFO

GDWD QD RPLW PHUJH UWBFOBODVW U G [WV JHUDO RUGHU E\ GD
QBWUDLQ IORRU QBWRWDO

GDWDBWUDLQ GDWD> QBWUDLQ @

KY KHDY\ORGHO GDWD GDWDBWUD X®VFRPEDRGMWD QXY EW BN
WHVW GDWD [> QBWUDLQ QURZ ®DWD @ WHVW QD RPLW PHUJF
\BKDW KY HVYWSDUDPV> @ KY HVWSODDPPY@@DDWWWWW [ KY HV
PDSHBO PHDQ DEV WHVW [ \BKDW WHVW [ QD UP 7

ZULWH:RUNVKHHW7R)LOH PDSHBG®IWL.ORD SBRYD BKHDY\ [OV VKH
VWDUW5RZ VWDUW&RO KHDGHU )
VWV\OH$FWLRQ /& 67</(B$&7,21 121(



5.(51(/&29
QBWRWDO OHQJWK ERYD BUYBFOBWLFN UNHUQHOFRYBFO
JHUDO ERYD BUYBFOBWLFN UNHUQHOFRYBFO

GDWD QD RPLW PHUJH UWBFOBODVW U G [WV JHUDO RUGHU E\ GD
QBWUDLQ IORRU QBWRWDO

GDWDBWUDLQ GDWD> QBWUDLQ @

KY KHDY\ORGHO GDWD GDWDBWUD KX®VFRPSEDRGMWD QSH6Y EW BN MO
WHVW  GDWD [> QBWUDLQ QURZ ®DWD @ WHVW QD RPLW PHUJF
\BKDW KY HVWSDUDPV> @ KY HVWSODDPPY>@@DDWWWWW [ KY HV
PDSHBO PHDQ DEV WHVW [ \BKDW WHVW [ QD UP 7

ZULWH:RUNVKHHW7R)LOH PDSHB®IW.ORDSBERYD BKHDY\ [OV VKH
VWDUW5RZ VWDUW&RO KHDGHU )
VW\OH$FWLRQ /& 67</(B$&7,21 121(



