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$ '"HXV H PHX SD

OLQKD PmH LUPMRYV |
OHX HVSRVR IDPLOLDUH
OHX RULHQWDGRU H PH>



$*5$'(&,0(1726

$JUDGHOR SULPHLUDPHQWH D '(86 H DR 0(8 ¥, SRL
DX[LOLDQGR PH GXUDQWH WRGD D PLQKD WR IPMBWD ULIDG D
PH GDQGR IRU0ODV SDUD FRQWLQXDU LQGHSHQGHQWH GR

$ WRGRV RV PHXV IDPLOLDUHYV TXH VHP SPUHH VA XRHUB K(
DSRLRX HP WRGDV DV PLQKDV HVFROKDWHiUVIBPSUHYVBR
'$1,(/ 35%$'2 TXH ILFRX DR PHX ODGR QD IDVH IL@RY GR
PRPHQWRY GLItFHLY SRU VHU PHX PDLRU5{QSRQUWIL¥DG R
IHOL]HV FRP PLQKDV FRQTXLVWDV ( OLFKHOXH 0 (®H3/5G 6l( MW
SHTXHQR WHP PH GDGR PXLWR DSRLRGH WHOQGR JI PG R KD
IRQWH GH PRWLYDomR SULQFLSDOPHQWHHQR VY HPRPHQ WRN
IDJHU R PHOKRU

$R PHX RULHQWDGRU H DPLJR SURIHVVRU -RmR &DU
TXH SDVVDPRV MXQWRY 3HOR JUDQGH DSUHRRWL] VO’ R $i
PLP DR ORQJR GHVVHV DQRV 3RU VHU XFR SR \SWRDLNF LTR
SHOR VHX HPSHQKR FRPR SURIHVVRU H SHVTXLVDGRU

$ WRGRV RV SURIHVVRUHV TXH ILJHUDP SDUWHKRR PH
HQIRTXH HVSHFLDO SDUD R 9DGLQKR TXH FRIPEHWD WHWPLO
SHVTXLVD H VH WRUQRX XP JUDQGH DPRIJRRP FRROXDD RIRQ
FRQWDWR GXUDQWH R SHUtRGR GH *UD GKMDUWHR D XHLVMLURX
PLQKDV SHVTXLVDV VHQGR XP yWLPR FRRULHQWDGRU GR

-V SURIHVVRUDV 5DTXHO H &OiXGLD SRU WQMRIHP D
FRUULJLGR H FRQWULEXtGR FRP HVWH WUDEDOR) WBR
SDUWLFLSDGR GD PLQKD EDQFD GH GHIHVSR D X[X DR D/QIE®
DGPLUDomR SHOD SHVVRD TXH VH WRUQRMHWDPXKPPBJIJDD
PXLWR QD IDVH ILQDO GH PLQKDV DQiONWDB EDKWD WIS
'( &25%$d-2

$RV FROHJDV GH ODERUDWYULR FRP TXHPVERBLMWUK:
JHUQDQGD DPLJD SDUD D YLGD LQWSIUHDVHT XM W& RVDUHEG
VHU HVVD SHVVRD WmR HVIRUO0DGDoRDP |\DEH @OM I H 6 DE
PH DMXGDUDP PXLWR QDV PLQKDV DERRPEDRAXHDOPR GH MR
$OLVVRQ FRP TXHP GHVGH R LQtFLR WLY HH{RDRHG AHOHD W



$ WRGRV RV IXQFLRQIULRV GR 81,)$*2& SHOR FDUL
GLULJLGRV *RVWDULD FRQWXGR GH ID]H U5 PROXIOXR) VTR HU
WHP FDPLQKDGR FRPLJR GHVGH R OHVWUD GRS HHDEFPR AW |
SRVLWLYR 7DPEpP DR PHX HWHUQR DPLJR GH JXDGX®R MR
GHVGH R DQR GH FRP TXHP FRPSDUWLOKR HIQANHULD
7KDOLWD &OiXGLD &RQGp H $OLVKQLD HRM WBPSWRH FHDWW
DPL]DGH 7DPEpP TXHUR DJUDGHFHU DR 3SHMWWRLDOR®D RAD !
GH HVWUDGD HQWUH 9LoORVD H 8Ei $TXRVHBRRNYWQ)RHPHIU G
48( (67E $2 /$'2 '2 0(8 3$, D TXHP DPR ARBBHSPHVDMRGD
GXUDQWH PLQKD MRUQDGD HP 9LOoRVD

$RV PHXV DOXQRV GH *UDGXDomR TXH PH IDWHP YH
SURIHVVRUD SDUD VHPSUH 1HVWH PRPXM®\WR PHDWRL&LIRA
WDQWDV DPL]DGHV FULDGDV GXUDQWH HV\&WHH LS OR BRWV F
RULHQWDQGRY GH LQLFLDomR FLHQWUtILFD RT&H P R OHNNGG
GDGRV VHPSUH GHGLFDGRV HP WRGDV DV WDUHIDV

-V PLQKDV HWHUQDV DPLJDV GH JUDGXDomBRVDBR &&0
GLVWKQFLD HVWMmMR WmR SUHVHQWHW LYKO. DELIP XRP D
FRPR IRL ERP WRGR R SHUtRGR TXH SDVVDPRVHWX @BV
WDPEpP PXLWRV PRPHQWRY GH VRIULPHQWRY FRBEDUWLC
&25%d-2

$RV YROXQWIiULRV H IiEULFDV TXH SDUWLFLSDPDDPRGD
HVWXGR 2EULJDGD SHOD yWLPD FRQYLYrQFLDRPHDWRYH
GH GHVFRQWUDOMR H XP PDLRU FRQKHFLPHQWR DFHUFD C

$JUDGHOR WDPEpPP D &RRUGHQDOMR GH $SHAXSIHORRE |
%UDVLO &%$3(6 SRLV R SUHVHQWH WUDEPD KR &\RAL URH [0
JLODQFLDPHQWR

(QILP D WRGRV TXH HVWLYHUDP SUHVHQWHV H T
LQGLUHWDPHQWH SDUD D UHDOL]DomR GHVWH VRQKR
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5(1$7% $3$5(&,'$ 52'5,*8(6 '( 2/,9(,5$ ILOKD BHGHRVp
20LYHLUD H ODULD (VSHULGHV 5RGULJXHV GH 20LWHRLUD
3DXOR 63

(P JUDGXRX VH HP (GXFDomR )tVLFD SHOD 8QLYHU

1R DQR GH LQLFLRX R FXUVR GH OHVWUDGR HP |
JHGHUDO GH 9LoRVD 'HIHQGHX VXD 'LVVHUWDOmMR HP PDU

(P DJRVWR GH LQLFLRX R FXUVR GH 'RXGOMRUDGR |
7HVH HP QRYHPEUR GH



32 VXFHVVR QDVFH GR TXHUHU G
SHUVLVWIQFLD HP VH FKHJDU D X
QmR DWLQJLQGR R DOYR TXHP
REVWIiFXORV QR PtQLPR IDUi FRLYV

-RVp GH $OHQF
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2/,9(,5$¢ 5HQDWD $SDUHFLGD 5RGULJXHV GH GH6BLoRQD
QRYHPEUR G$¥DOLDomR GRV IDWRUHV GH ULVFR FDUG
PHWDEYOLFD HP WUDEDOKDGR UHM IGDQ WQG-RWW U REn RP R\DHU
ODULQV

$ VtiQGURPH PHWDEYOLFD 60 TXH YHP DSUHWHRQWBGERR
PXQGR FDUDFWHUL]D VH SHOD SUHVHGQ@A&RD F®H GLBMND \RRX
$OJXPDV SURILVV}HVY SRGHP FRODERUDU BDU®) XR HDHRD
FRPSRUWDPHQWR VHGHQWIULR GXUDQWH D MRQWB G/R BWH
IDWRUHV GH ULVFR UHODFLRQDGRYV j 60 RHREMHWUPR JRI
DYDOLDU RV IDWRUHV GH ULVFR FDUGGRYDQGEXOWUHN HR
DOpP GH SURSRU XP PDQXDO GH ERDV SWWMLEDHYVGH DIN
ODERUDO 3DUD DWHQGHU D HVVH REMHWLYRYV DRWSU/LH HR
FRPR IRFR FHQWUDO YHULILFDU R XVR GH BHVWR G B K DROBMH
EUDVLOHLURY R DUWLJR REMHWLYRXSRYDOLD®&R HQRS\LF
DVVRFLDGRV HP WUDEDOKDGRUHV GR VHWRI PR DHMHOLLLY
SUHYDOrQFLD GD 60 HP WUDEDOKDGRUHR COWIQR~VWVEMB
UHDOL]DU D DQIiOLVH FRQMXQWD GWLIDW BH.Yere® HEDPWH |
GLDEHWHY PHOOLWXV '0 JRL FRQGX]LGR XPWVHDWYX &R UWH
FRP YROXQWIiIULRY GH DPERV RV VH[RV FRPDLGEGH PQRL
JRUDP DQDOLVDGRV RV VHIXLQWHY DVSHFWRWR WA R FR
PHOOLWXWODVVH HFRQ{PLFD PDVVD FRUSRUDBOQVHXWD \
DEG{PHQ H TXDGULO GREUDV FXWkQ MW RIU M\RWIIRO D WW I
+'/ & H QtYHO GH DWLYLGDGH ItVLFD 2EVHWUH@W DMUHD P X, ¢
HOHYDGR PDLRUHV YDORUHYVY DQWURSRPpWUWHOHRYD GIJ HHV
VHWRU GH SURGXomR IRUDP DV YDULIYH&E&NVNVIRVRR L DRGEDAH |
XP DXPHQWR GR ,$& FRP D UHGXomR GD 656DV HRHFRD{PL
SRUpP FRP GH SUp 60 +LSHUWHQVMR DUWHW ROHH RGE
ULVFR PDLV HQFRQWUDGRV 7DPEpP VH REMHRWRX IRXH F
DVVRFLDGRV j 60 5HVVDOWD VH TXH RYWWDWDED D KPIDERUHS/
WHPSR HP FRPSRUWDPHQWR VHGHQW iWMH H5 R VDIFHLGSHDUE R H
DQiOLVH GH FRUUHVSRQGrQFLD P~OWLSOLIPRR WAER ITXIB
,0& 6HGHQWDULVPR +LSHUWHQVMR H ORGHUDGR 5LV



DWUDYpV GH XPD DQiIiOLVH SUHOLPLQDHRV\BRR g-PX OV DQRSHRL ¢
UHVXOWDGR QmR IRL FRQILUPDGR 2V VXKMHGEWIRY BbRER H
2EHVLGDGH DSUHVHQWDUDP PDLV FKDQF&®MW GIHX HFP WHHOYYH
DOJXPD UHVSRVWD SRVLWLYD DSUHVHQWRX ‘0SS
'LDQWH GR H[SRVWR FRQFOXL VH TXH PHWDGHY®R\R WRJDH
XPD UHGX]LGD SUHYDOrQFLD GH 60 SRUpP PRP IBQOMYRGRF
HQFRQWUDGD DVVRFLDomR GR ,$& H GDUAOWFRFDLBSRRW
+RXYH FRUUHVSRQGrQFLD HQWUH D PHGLGUHK\R GHYHOV
FDUGLRYDVFXODUHY QD DQiOLVH PXOWLYDULDGD

3SDODYUDVIPWRYHY GH ULVFR 'RHQoDV FDUGLRYDVBED@MHU I
ItVLFD 7UDEDOKDGRUHYV
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2/,9(,5$ 5HQDWD $SDUHFLGD 5RGULJXHV GH>H' S8EoR8/@L
1RYHPEHU$VVHVVPHQW RI FDUGLRYDVFXODU ULVNLI®FWR
IXUQLWXUH LQGX$GWUWWHRUNRIWHR &8DUORV %RX]DV ODULQV

OHWDEROLF V\QGURPH 06 KDV EHHQ VKRRIUDIG DIQG i QEW
FKDUDFWHUL]HG E\ WKH SUHVHQFH RI WRUNMH 6ARUP H FBUWHR IFL
FDQ FRQWULEXWH WR D ORZ OHYHO BHGW\VU ¥ B 8 KIDFM RYL {
ZRUNLQJ GD\ ZKLFK FDQ QHJDWLYHO\ TKXNEF W KH VSW H/AHQ
KDG WKH JHQHUDO REMHFWLYH RI HYDOXDWLED JXAIMULGLE
LQGXVWU\ ZRUNHUV LQ DGGLWLRQ WR SURSRWQIGQ KHD B W
SUDFWLFHV IRU WKLV ZRUN JURXS 7R R/MHWK FVWKXLWH B EIMQ
DUWLFOHY VR WKDW WKH ILUVW KD\WGH DR FREGW HBW LINRHF XP\H
DVVHVVLQJ 3% RI %UD]LOLDQ ZRUNWKMW ERDN LIF®UHSRDILWM G
DQG DVVRFLDWHG IDFWRUV LQ ZRUNHURHIGQ WARK 1D Q B O § H\
SUHYDOHQFH RI 06 LQ IXUQLWXUH LQGXFWGE \WR SMHWURU R
MRLQW DQDO\VLV RI WKH DVVRFL DW LIRQGEWIM/AHRQ GLIDEN V
'0 $ GHVFULSWLYH FURVV VHFWLRQDO W WK &R WEKVVFHRIQE
DW OHDVW \HDUV DQG DW PRVW  \HD WK RAKEK W Y D\ XZIDW
KLJK %$, ZLWK WKHVH SUHVHQWLQJ KLJKHPLFQ® KURGR
+LJK DJH DQG WKH SURGXFWLRQ VHFWRWJIKH®WHE, WKMH YO L
DQ LQFUHDVH LQ WKH %$, ZDV REVHUYH G QMWK WKKHH SUHEYX
RI 06 ZDV EXW ZLWK RI SUH 06 ZLWK LDQUD\OHREE @ LR
DV WKH PRVW FRPPRQ ULVN IDFWRUVG ,QX VDAL VDIOR/QRD R E W\
DVVRFLDWHG ZLWK 06 ,W LV QRWHZRWWKRRNVKD WI WWdHH HA
VHGHQWDU\ EHKDYLRU DQG OLJKW D FWIHOMAR PHRMHRX J K X
FRUUHVSRQGHQFH DQDO\VLV VKRZHG WK BKAVALHWD\O+L QIO BN
+\SHUWHQVLRQ DQG ORGHUDWH 5LVN RI '0 KDGH®WEWHV S
PXOWLQRPLQDO UHJUHVVLRQ WKLV UHVX@WLYWVWRRKL &R
'+5 DQG REHVLW\ ZHUH PRUH OLNHO\KWMR3 &5 ¥ H KR\ Z
DQVZHUHG VRPH SRVLWLYH DQVZHU ZHUH K UBVN RI PRU
*LYHQ WKH DERYH LW LV FRQFOXGHG WKDWK KID @IHB X F\HKC
SUHYDOHQFH RI 06 EXW ZLWK D KLJK SHVUFRGWDWHRR) BSH)
%$, DQG 06 zZDV IRXQG ZLWK LPSRUWDQW FDUGRRYDV



FRUUHVSRQGHQFH EHWZHHQ WKH PHDVMXGHRRDSEKXOAFD Q) IC
LQ WKH PXOWLYDULDWH DQDO\VLVY WKURXJK D SUHOLPLQ

.H\ZRUGYVN IDFWRUV &DUGLRYDVFXODU GLVHDWHYLWWHMW
RUNHUV
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SUWLJIR
)LIXU )OX[RJUDPD GH VHOHomR GH DUWLJRV RHOGRIFLRQD
35,60%

SUWLJIR
)LIXU BUHYDOHQFH RI KLJK ERG\ DGLSRVLW\OIDQV&ZHD @& FR U
E OHYHO RI SK\VLFDO DFWLYLW\ RI ZRUNHUV 8Ei 0~ «
SUWLJIR

)LIXU 3UHYDOHQFH RI ULVN IDFWRUV IRU PHWDEROLF V
IXUQLWXUH VHFWRU 8Ei 0* %UD]LO

SUWLJIR
JLIXUHOXOWLSOH FRUUHVSRQGHQFH DQDO\VLV @I ULVN °
DFWLYLW\ LQ ZRUNHUV 8Ei 0* %UD]LO R R R R E RS
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SUWLJIR

7DEHOD$QiIiOLVH GD TXDOLGDGH PHWRGROYJLFD GRYV
UHYLVmMR

7DEHC9DULIYHLVY GH DQiOLVH GRV HVWXGRV RRER WUDED
PHGLGD REMHWLYD GD DYDOLDomR GD DWLYLGDGH ItVLFD

SUWLJR

7DEOl &KDUDFWHULVWLFV RI ZRUNHUV [ITURP WKH [IXI
R IR

7TDEC $QWKURSRPHWULF EORRG SUHVVXUH DQ@®ELRFKHP

DFFRUGLQJ WR WKH ERG\ DGLSRVLW\ LQGHJ* RI IXUQL
R R R R R XXX

7DEC 3HUFHQWDJH RI PHQ DQG ZRPHQ ZRUNHUZYWKN WKH

LQGLFDWRUV RXWVLGH WKH QRUPDOLOW)\ UDQJH «««««&««:<

7DEC $QDO\VLV RI IDFWRUYVY DVVRFLDWHZRUWHKUKWLIKEERG\
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SUWLJIR
TDEOH&KDUDFWHULVWLFV RI ZRUNHUV ITURP WKH IXUQL
EEZZZZZZZZZZZZ I ZZ XX X R R RS

/DE &KDUDFWHULVWLFV RI WKH VDPSOH DFPRRGLRJ WR

VIQGURPH 8Ei 0* %UD]LO T ZZZZZ XXX XR RS
7TDEOHSQDO\VLYV RI IDFWRUV DVVRFLDWHG ZLWWKVSIUH DQG
WKH IXUQLWXUH VHFWRU 8Ei 0* %UD]LO R R R R R IR RIS
SUWLJIR

7TDEOHSQDO\VLVY RI WKH I[UHTXHQF\ RI DQDO\]I® YIROLDEO|
R R R I I X IR S

7TDEOHOXOWLQRPLDO UHJUHVVLRQ DQDO\WLV RU WKH PH

YDULDEOHV RI ZRUNHUV 8Ei 0* %UD]LO R R



7TDEOBWXOWLQRPLDO UHJUHVVLRQ DQDO\VLY rH OMK'HRULVN
ZRUNHUV 8Ei 0* %UD]LO R ZZZZ R A AR



/,67% '( $%5(9,$785%$6 ( 6,*/$6

$%(3%UD]J]LOLDQ $VVRFLDWLRQ RI 5HVHDUFK &RPSDQLHV
$& $EGRPLQDO &LUFXPIHUHQFH

$&0 $QiOLVH GH &RUUHVSRQGIQFLD 0~OWLSOD
$) S$WLYLGDGH )tVLFD

%$,%RG\ $GLSRVLW\ ,QGH]

%) %RG\ )DW 3HUFHQWDJH

%0, %RG\ ODVV ,QGH]

&& &LUFXQIHUrQFLD GH &LQWXUD
&&(%(FRQRPLF &ODVVLILFDWLRQ &ULWHULRQ 4XHVWLRQQI
&&9 &DUJD &DUGLRYDVEFXODU

&9' &DUGLRYDVFXODU 'LVHDVHYV

&, &RQILGHQFH ,QWHUYDO

'%3 'LDVWROLF %ORRG 3UHVVXUH

'&9 'RHQODV &DUGLRYDVFXODUHV

'0 'LDEHWHV OHOOLWXV

(3 (UUR 3DGUmMR

)& JUHTXrQFLD &DUGtDFD

)5& )DWRUHV GH 5LVFR &DUGLRYDVFXODUHV
*36 *OREDO 3RVLWLRQLQJ 6\WWHP

+& +LS &LUFXPIHUHQFH

+'/ & +LJK '"HQVLW\ /[LSRSURWHLQ

,$& EQGLFH GH $GLSRVLGDGH &RUSRUDO

') ,QWHUQDWLRQDO 'LDEHWHV JHGHUDWLRQ
,0& EQGLFH GH 0DVVD &RUSRUDO

./ ,QWHUOHXFLQD

334 , QWHUQDWLRQDO 3K\VLFDO $FWLYLW\ 4XHVWLRQQDLL
5 S5HVLVWIQFLD j ,QVXOLQD

/'l & IRZ '"HQVLW\ /LSRSURWHLQ

0&$% OXOWLSOH &RUUHVSRQGHQFH $QDO\VLV

06 OHWDEROLF 6\QGURPH

093%$ ORGHUDWH 9LJRURXV 3K\VLFDO $FWLYLW\
25 2GGV 5DWLR



3% 3K\ WVLFDO $FWLYLW\

3%, ,QLELGRU GD $WLYDomR GR 30DVPLQRJrPLR

3$5 43K\VLFDO $FWLYLW\ 5HDGLQHVYVY 4XHVWLRQQDLUH
35,60$3UHIHUUHG 5HSRUWLQJ ,WHPV IRU 6\VWHPDWLF 5HY
5& 5D]JmR GH &KDQFHV

5&&4 5HODomR &LQWXUD 4XDGULO

5&( + 5SHODomR &LQWXUD (VWDWXUD

5066 5DL] 4XDGUDGD GD OpGLD GR 4XDQWB G KR D®RW '&5H |
&RQVHFXWLYRYV

6%HB\VWROLF %ORRG 3UHVVXUH
6(6WDQGDUG (UURU
60 6tQGURPH OHWDEYOLFD

63666 WDWLVWLFDO 3DFNDJH IRU WKH 6RFLDO 6FLHQFHYV

7& TRWDO &KROHVWHURO

71) 7XPRU 1HFURVLV )DFWRU

9)& 9DULDELOLGDGH GD )UHTXrQFLD &DUGtDED

'+ :DLVW +LS

'+5 :DLVW WR +LS 5DWLR

'+W5:DLVW +HLJKW 5DWLR

) )DW 3HUFHQWDJH

* 3HUFHQWXDO GH *RUGXUD

*& 3HUFHQWXDO GH *RUGXUD &RUSRUDO
*RUGXUD +* 3BHUFHQWXDO GH *RUGXUD &RUSRUDO
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2EMHWLYR *HUDO
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8WLOL]DomR GH PpWRGRV REMHWLYRV QWUDEDOKD®&GRR H\C
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SHVXPR

$SEVWUDFW

,(QWURGXomR

OpWRGRYV

5HVXOWDGRYV

"'LVFEFXVVmR

&ERQFOXVmMR

5HIHUrQFLDV

$57,*2

%RG\ DGLSRVLW\ LQGH[ DQG DVVRFLDWHG LWRWRUV L
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$SEVWUDFW

SHVXPR

L, QWURGXFWLRQ

OHWKRGYV

SHVXOWYV

'LVEXVVLRQ

&RQFOXVLRQV

SHIHUHQFHYV
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$ SUHVHQWH WHVH IRL UHGLJLGD HP IRUHAD®WRR G&IHLC

7UDEDOKRV $FDGrPLFRVY DWXDOL]DGD FRQIRUPHH DIVo®RU
TXH UHIJXODPHQWDP R IRUPDWR GH WHIDEGBKBY DB

9LoRVD 6XD HVWUXWXUD FRPSUHHQGH XPD RW WIUR®GW bl iR
VHQGR XP GH UHYLVmMR H WUrV RULJLQDAM) GFRR RF © B Q XD\
DWLYLGDGH ItVLFD H VD~GH H DQH[RYV

1D LQWURGXomR JHUDO EXVFRX VH UHWU®G WMH RHS
GH DERUGDU D MXVWLILFDWLYD SDUD R BNWXGHR HRGBFtI
TXH VHUmMR DWHQGLGRY QR GHFRUUHU GD WHVH FRPSRQ

2 SULPHLUR DUWLJR FRPSUHHQGHX XP WIWDDEIRO KR G
PoPWRGRV REMHWLYRYV QD DYDOLDomR &L DWW IOHIGIORG/H XtV
VLVWHPIWLFD" R TXDO YLVRX YHULILFDAVLDROIREXSOEQDFIL
SHYLVWD 6D~GH H '"HVHQYROYLPHQWR +XPDQR

2 VHIXQGR DUWLJR WHYH FRPR WtWXOR S3EQGLFH
DVVRFLDGRV HP WUDEDOKDGRUHV GR VHWRWD WRYBDEHOQWR-
TXH GHYH DPSOLDU D EDVH GH HVWXGRVQPR5WYDWWO %WU\X
GH &LQHDQWURSRPHWULD H 'HVHPSHQKR +XPDQR

2 WHUFHLUR DUWLJR LQWLWXORX VH HPUWUDEDDK D G
GD LQG~VWULD PRYHOHLUD ™ H YLVRXQIGGWHR@W LHLR U U DNKRWH
DVVRFLDGRY D HOD SRLV VDEH VH TXH RVMLNAM QGEH RRHM
3buUD LVVR HPSUHJRX VH D DQiIiOLVH GD HFJNIPX GIRIIWM QBMC
ULVFR HQWUH HOHV WULJOLFHUtGHRWIHGHYDGRND GBOQJ
SUHVHQoD GH KLSHUWHQVmMR DUWHULDO H GLDEHWHYV PHC

2 TXDUWR DUWLJR LQWLWXODGR 3$VVR PLHDN IRy G IQR/DL
ULVFR GH GLDEHWHYV PHOOLWXV" WUDW RXG IGYR GOPRS DIFFRMVR
VXUJLPHQWR GH GRHQoDV FU{QLFDV SRGHQR FRO®WH WH
PHOOLWXV (VWH DUWLJR FRQWRX FRP XPIXHBRUZWDLIOR ]I
DQiOLVH GH FRUUHVSRQGrQFLD P~OWLSI®@DVHH WGHRNW HB\DVGIR
tQGLFH GH PDVVD FRUSRUDO UHODomRIFW®WIXU B HKBHIQL
JRUGXUD SUHVVmMR DUWHULDO QtYHO ®H OWMWXGDSUWRIQ!
DWLYLGDGH ItVLFD 3%$5 4 H SUHVHQoD GH VtQGURPH PHW



'HVWDED VH TXH QRV DSrQGLFHV IRL L QoM DIWGLRY IX®D
ItVLFD H VD~GH SDUD WUDEDOKDGRUHV GR SRD&RPRDY HRRP
R REMHWLYR GH DMXGDU QD FRQVFLHQWL]B&MR BWNVYWEI
ItVLED

1DV FRQFOXVIHV JHUDLV EXVFRX VH UHVSRQGHU DI
HQTXDQWR QDV FRQVLGHUDO}HV ILQDLV FIRRMHPGH[IR VW
DXWRUD D SDUWLU GRV UHVXOWDGRYV GBRFRQ WUV WXRE\R VD G
DSUHVHQWDP VH RV DSIQGLFHV H RV DQH[RV HMFROXY QGHE
GXUDQWH R FXUVR RV TXDLV GHUDP VXSRUWH SDUD R GH



,1752'8d-2 *(5%/

$ VIQGURPH PHWDEYOLFD p XP WUDQVW RURRHFRPS O H
WUrV RX PDLV IDWRUHV GH ULVFR FDUGIVRGD\GHX MEGHRP |
JOLFHPLD GH MHMXP H WULJOLFHUtGSRYURGHYD O RSH O O'W
+'/ & H KLSHUWHQVMR DUWHULDO 7$.$+$5% 6H,Y2HO0B5$
DSUHVHQWDQGR XPD SUHYDOrQFLD FUHVFHQWHR7R®) WRGR

FRP SHUFHQWXDLV GH H QR %UDVLO 6$1726
'875$HW DO (VWVH DXPHQWR GD SUHYDOrQFLD GH®DVUMIG U
VH GHYH j HOHYDomR GRV QtYHLV GH REWIVR GIDOG I$ RSB YOWRE
$/%(57THW DO

6DEH VH TXH D VtQGURPH PHWDEYOLFD WHPFRLGRWH
GRHQoDV FDUGLRYDVFXODUHV HOHYDQGR WDPEpP D F
672,&% VHQGR UHVXOWDGR GH XPLFRQ W HLMBHLHQ WO W
LQDWLYLGDGH ItVLFD .(//, .$66%$6 /$7728) VHGHG®WFRIP
<281*HW DO 3RU RXWUR ODGR D DWLYLGDGH ItVLFD FF
GHVVD VtIQGURPH SRLV UHGX] R ULVFR HZHNVG RHIMOMX D D W H
GLDEPMWGIOLNLSHWUWHQVMR DUWHULDO H IDYRUHFH R EDC
FRUSRUDO 52&+$ 0$57,16 S+ 2 7DPEpPP p SRV\
UHGX]LGR QtYHO GH DWLYLGDGH ItVLFD Q RV L®L GH HE)WRIWY
ULVFR SDUD D VtQGURPMW AHONDEYOLFD 785,

$VVLP D DWLYLGDGH ItVLEFD SRGH DWXDU WDQWR FRF
WUDWDPHQWR QmR IDUPDFROYJLFR SDUD2P&¥tQGURSRLRH
FRQWULEXL GLUHWDPHQWH WDQWR S DQMIRDGRWH NHARHRY
GHVVD VtQGURPH

$ :RUOG +HDOWK 2UJDQL]DWLRQ H V WhDFE 1D G X O P R
SUIWLFD GH SHOR PHQRYV PLQXWRV GH D@D YSRWD & A DK
R X PLQXWRVY GH DWLYLGDGH ItVLFD RQWH@RDF FR®LR YR
(VWD DWLYLGDGH ItVLFD UHJXODU SRI5H WBIQL|BbWR GH M|
ItVLFRV SURJUDPDGRYV FRP RX VHP VXSHUY IGHNWO BEIRR O,
ELFLFOHWD RX FDPLQKDQGR QDV Do}HV GISRWLPUWLPR W
DWLYLGDGHV ItVLFDV GH FHUWD LQW HQ\QWEH\G H. ,Q D, B REMJ

1$-$),328B6W DO 788W DO WrP EXVFDGR DYDOLDU D
DWLYLGDGH ItVLFD QmR SURJUDPDGD QityR DV XISHARULYR B



GLD D GLD FRPR XP DJHQWH GHWHUPLQIRQWHIUQDRYBE KX
HQFRQWUDQGR UHVXOWDGRY SURPLVVRUHYV

7HP VH REVHUYDGR TXH R GHVORFDPHQWR DWQM® DDV
FRPR PHLR GH WUDQVSRUWH p LQYHUVDPHGQWH YID\OWWRF IG
SUHVVMR DUWHULDO H GRV QtYHLV GH WBYLHOWL MHUtGHRYV
VVR GHYH VHU PDLV H[SORUDGR QDV GH FS/DIQWLIE\D GHH IHV
PHVPD IRUPD TXH R SRGHU S~EOLFR SUHFIVAIRGOWERUMDR
FLFORYLDV H SLVWDV GH FDPLQKDSRL ¥ H VWHDW S/RMKXIHDR/ X
SRVLWLYR QD SRSXODomR

6DEH VH TXH DOJXPDV SURILVV}HV SRGHP FRD®EBHD L
ItVLFD H HOHYDGR FRPSRUWDPHQWR VHGHQWSRILRNVBRHQ Y
HVWHV TXH SRGHP FRQWULEXLU SDUD XP TXDGUR GH VtC
1HVVH VHQWLHOR DOWUMRENHUYDUDP TXH D RFXSDomR VI
SURILVVLRQDLYV GH HVFULWYULR HVWHYH PNWRElDG BDD
FRQVWDWDomR WRUQD VH SUHRFXSDQWH VXPD TD) QWeH
VHGHQWDULVPR VMR LPSRUWDQWHYV RWRWH G B5GIHULVE RDT
HW DO :+2

(VWXGRV VREUH R LPSDFWR GD DWLYLGDGHPI\DLFD
VIQGURPH PHWDEYOLFD VmR UDJRDYHOPHQWHMWUBOXHQWF
)58*e HW DO H QD (XURSD &25%$7iHW1&08(/2/13(=
0$57E1(HW DO &RQWXGR WDO QmR RFRUUH QR %UDVLO
SRSXODomR DGXOWD 8P GRV SRXFRV H[HR S\ORD/E B 8 KRUBH
HW DO FXMRV UHVXOWDGRYV DVVRFLDUDP PHORURDWL
RFRUUrQFLD GRV IDWRUHV GH ULVFR SDUD D VtQGURPH Pl

$VVLP p GH IXQGDPHQWDO LPSRUWKQFLEU®D R HDRDI
HVSHFLDOPHQWH FRP WUDEDOKDGRUHV \BWR VIDOHH LWRR Y
HQFRQWUDGD YDULDGD SUHYDOrQFLD GHUH GWRRPWHY P R QL
VD~GH FKHJRX VH D HW DQ',*$/IXQFLRQIULRV GH XP IUL
&$187HW DO WUDEDOKDGRUHV GH XPD LQG~VWULD G
0(/2 HW DO SURIHVVRUHV GD HGXFDOmRIVEIDIOFD H 2
WUDEDOKDGRUHV GH HQIHURDI DO $VBR%(BER D LVVR
HQFRQWUDGRY HP WUDEDOKDGRUHV GR %WHX\QDU HMO HFYRD
KLSHUWHQVmMR REHVLGDGH GLDEHWHYGRQ DMPL HVGDXGER \
ERPEHLUR WUDEDOKDGRUHV GD LQG~VWULD GHVISHWU:



SURIHVVRUHYV GD HGXFDomR EiVLFD HHV/R BIQVLYROVESHUL
HW DO 9,7(5® DO /O&¥™ DO '$ 6,/HW DO 2/,9(,5%
HW DO 027%$ -OIH®™S DO 025(,H8W DO

'HVVD IRUPD HVWDEHOHFHU D UHO D QWD WGED/ ARV E RIP
VtIQGURPH PHWDEYOLFD H IDWRUHV GH ULV BRWHPY GGRGH
DX[LOLDU QD HODERUDOmMR GH PHGLGDWVSWHFYHFWGCDB
QHFHVVLGDGHV GRV GLIHUHQWHYV SRVWRNU®® H QM bhREDIOKR
XPD DOWHUDomR GR HVWLOR GH YWGNL®WWUHD YPAM BD S GV
GRV KiELWRY DOLPHQWDUHV &2/78& 672,&%

$ GHWHFomR SUHFRFH GH IDWRUHV GH UIG\DF Rt Q)GH RIr/I
PHWDEYOLFD SRGH DX[LOLDU QDV PHGLGDV GRH UERGR/L
FDUGLRYDVFXODU GR LQGLYtGXR 7DLV PXGBQ®&ERLVS MG
PRUWDOLGDGH SRU GRHQoDV FDUGLRY DV FIXGIDAH \D MRR %D
PRGR PDLV LQWHQVR FRPSDUDWLYDPHQWH D RXWURV SD

$0OpP GLVVR Yr VH D QHFHVVLGDGH SRV DN D\CHd} iR
WUDEDOKR SRLV HP XP PHVPR JUXSR GH SURDQ@GDRQCPLV
JDVWR HQHUJpWLFR PDLVY HOHYDGR FRPRHRRKDWWRD® HD W UY
FRP UHGX]LGR QtYHO GH DWLYLGDGH ItVLF® HWRHARHRDG
IXQFLRQiIULRY GH HVFULWYULR 7DLV IDWRSUNYPRGEPLBF
VtQGURPH PHWDEYOLFD HQWUH RV WUDEDOKD®RUMKM Gt
GHPDQGD HP SULQFtSLR XPD LQWHUYHQoOmMR GH FHWYN QUFLLAD G
VH DYDOLHP DV DWLYLGDGHV I[tVLWRDoWHH\D O 8 PDUDD T XHHP S
TXDQWLILFDGR R ULVFR FDUGLRYDVFXODU GR LQGLYtGXR

'LDQWH GLVVR VMR FLHQWLILFDPHQWRYV UMHP HYXGW ¥
SRSXODFLRQDLY GH WUDEDOKDGRUHVWWXBEBROK\RL GCHUHPP G-
GH GHVORFDPHQWR H OD]JHU YLVDQGR $HBHIPR VI [SADHVHRQ
SRSXODomR ,VVR SHUPLWLUi D FULDomR GHVPHGDREB VT Xl
PHGLGDV GH LQWHUYHQomR QR SUySULR DPELG)QOWIHR GHH \
IDWRUHVY GH ULVFR H QR DXPHQWR GR QWG I 6 B W/LUYDL S
&$5HW DO 7DLV Do}HV SRGHUmMR FRQWULEXLU SDUD D
DIDVWDPHQWR ODERUDO PLQLPL]DQGR DBVGHM RVSIHWLRBY
VRFLDO HP GHFRUUrQFLD GDV GRHQoDV FUEMH.EBMHV Y EGP
VD~GH GR WUDEDOKDGRU



(P UHODomR D WUDEDOKDGRUHV GR VHWR G P RHWHNDXHG.F
QR %UDVLO FRP R REMHWLYR GH DYDOLDU FPH IPMRIEWOGH
QHVVHV SURILVVLRQDLYV ,VVR VH WRU@D W\ GHQGHGR \5 b
3XEPHG IHLWD HP IHYHUHLUR GH 3PHWRERDWFS VO@FWRRH
IDFWRUV $1' IXUQLWXUH IDFWRUWHBI1TXHR WONHRU V Hs H QEFURID WA
HVWXGR FRP HVVD WHPiIWLFD QHVVH JUXSR GH WUDEDOKTL

(YLGHQFLD VH SRUWDQWR D QHFHVVILERGISRIN RHVD
PRYHOHLUR SRU VHU LQWHQVLYR HP PmR GH REUD p
%5%,1(5 $0OpP GLVVR HVVHV WUDEDOKRGRQHJID @R &
HP UHODomR j VtiQGURPH PHWDEYOLFD GHYLGR DR HXHAVUH
VMR VXEPHWLKBWR W <21-29%$12%H& DO

2 SROR PRYHOHLUR GD FLGDGH GH 8Ei 0* p FRQVLGHL
HVWDGR GH 0OLQDV *HUDLV H WHUFHLUR(PILRU GR $%UD\

UHVSRQViIYHO SRU XP Q~PHUR H[SUHVVLYR GH HPSI
'HVVD IRUPD PRVWUD VH UHOHYDQWH DRD®LIN D QR3/RVWHIFR
JUXSRV GH ULVFR H GLIXQGLU PHGLGDV G5 FRODERUPB H
D HODERUDomR GH XP PRVDLFR HSLGHPLROYJLFR GH WUDI

$VVLP R REMHWLYR JHUDO GD SUGWHQW HRRNVHMHGIRRLY L
H VtiQGURPH PHWDEYOLFD HP WUDEDOKBERIUHRSEBD DQ0-VI
GH XP PDQXDO GH ERDV SUiIWLFDV GH DMDGRGHEHGR VS
PRYHOHLUR PHGLDQWH D KLSYWHVH @H XKXH S DMK LS\
VREUH RV IDWRUHV GH ULVFR H VtQGURPH PHWDEYOLFD



5()(5C1&,%6

$/%(57, .*00 (&.(/ 5+ *581'< 60 =,00(7 3 =, &/((0
'21$72 . $ )58&+$57 - -$0(6 :37 /25,$ & O 60,
+DUPRQL]JLQJ WKH PHWDEROLF V\QG RRPHK H ,-RW & WQ, DW/LHRX
JHGHUDWLRQ 7DVN )RUFH RQ (SLGHPLRDRBRW DXQEJ 3 DQGH @
QVWLWXWH $PHULFDQ +HDUW $VVRFUDWWL.Q QIRQ G & K-HilD|
6RFLHW\ DQG ,QWHUQDWLRQDO $V V RALDAXIODI LRQQW K H
S

$/0(,'$ -5 * )(55(,5% 0%$6 0%,% :)2 &QRQWIUQEXRMHRNEG
PRYHOHLUR $QiOLVH GRV UHVtGXRV GR SRO®R PRYHOHLUI

%5%$,1(5 06 & 3 6HWRU PRYHOHLUR $VSHRWRKN QBUINIHD I
DWXDomR &E&FRGHUBR 6HWRURLOR (7Q1(

%8// )& $/ $16%$5, 66 %, /( 6  %252'8/,1 0.3 %80¢
&$5'21 * &$57< & &+$387 -3 &+$67,1 6 &B2& 5
',3,(752 | (.(/81' 8 ),57+ - )5,('(15(,&+ &/0 **&58&,$

0 -$*2 5 .$7=0$5=<. 3 7 [/$0%(57 ( /(,70#D%11.0
257(*$ ) % 5$1$6,1*+( & 67$0$7$.,.6 ( 7.7%Q$HN2 $
55 3/2(* +39"' :$5, 9 :,//806(1 -) :RUOWLRLDOWK
JXLGHOLQHV RQ SK\VLFDO DFWLY LW\ WX VREHQID R
OHGLFL@H S

&$1872 5 3877866, 0 3 0$&%$*1%1 - % $ +2110 B $ 21/,
OHWDEROLF VIQGURPH LRHNY[M& IVIGH V6 ZRWHN B®EFOLFD

&$55 /- [(21+$5' & 78&.(5 6 )(7+.( 1 % (1=PRWBDO*(5
ZRUNHU KHDOWK LQWHUYHQWLRQ LQFYPBYVHND D FYRXYULGD\(
3UHYHQWLYH YHGLFLQS

&2/78& 5 672,&%$ 9 OHWDEROLF VI\QGURPH = ERBSQR}D'
GLIILFXOW WR TXDRGHU\QULNGLIFDLFYHR US

&25%$711 $1&+8(/2 $ O0$57E1(=/$55%$" 07 )(51E'(= 3e5(
9(*$ 48,52*% 6 ,%%$55%$ 58('$ -0 6(55%$12 5E26 @Q 6HJI
5HVLVWDQFH 6WXG\ *URXS OHWDEROLF VX®D®WRBHVN GRSE
7KH 6HJRYLD 6WXG\ ,PSDFW RI FRIQWBER RV FVRELGWRH
S5HODUHG 'LWRUGHUV

'$0$&(1$ ) & %$7,67% 7 - $<5(6 /5 =%$1'28%2( .(1 6303
2EHVLW\ SUHYDOHQFH LQ %UD]LOLD QR Il LEHHQM W VG UR/E HD\QL
SHUVRQDO RFFXSDWLRQDO DQG FDUGLRYWX®BRODRBHWLVN

Y Q

'$ 6,/9% & $ & /(,7( $/ 025(,5% -$ $%HE5$' & ( R/,
181(6 '3 0$*$/+-(6 0,6 6,/98 - % 1) $SVURSLOWRRD



K\SHUWHQVLRQ DQG RYHUZHLJKW REHVLW\ ZLWRPRRUN V
SROLFH RIILFHUV LQ D VPDOO WMRYZQ/ WO YRMKHOHBEY WM WG
TUDEDOKR Q S

'(&,7 'HSDUWDPHQWR GH &LrQFLD H 7HFQRESRZLID GLRO 0 W)
JUHDWHVW HSLGHPLRORJLFDEGGHHWMWX®D G 6DWEQ SPEOLFD

'875% (6 &%$59%/+2 .0 % 0,<$=%., ( O(5&+E1,¥80%$11
0. OHWDEROLF VI\QGURPH LQ FHQWUDO RV %QDWIOH DG
SRSXOOWER@RORJ\ OHWDEROLF 6\QGURPH

)(/,3('(0(/2 ( 5 7 6,/98 5 & 5 $66,6 $ 0 DWRUHY
DVVRFLDGRV j VtiQGURPH PHWDEYOLFD HRKP\W UDE®-OKDGIR
SHWUSONQFELD 6D~GHY&ROHWLYB

)58*e $ ' %<5' 6 + )2817$,1 % - &2660$1* -06: 6&+,
*(5$5' 3 ,QFUHDVHG SK\VLFDO DFWLYLWNWDE FE®L P RUA G
WKDQ UHGXFHG FDORULF LQWDNH $D QRN QY I8V6RIDBX®Y

1+$1(61XWULWLRQ OHWDEROLVP &DWGLRSDVFXODU

*25'21 /$56(1 3  %221( +(,121(1 - 6,'1(< 6  ®7(51)(/
-$&2%6 '5 /(:,6 & ( $FWLYH FRPPXWLQJVBIQGL¥DUGKR
&$5',$ VWXGEKLYHV Rl ,QWHUQDO OHGLFLQH $PNULFDQ 0

Q S

(11, + 0 .$66%$6 /1$7728) 2 0 &DUGQRBURHRWDBROQRE
HSLGHPDEHWHY OHWDEROLVP

b0 *6 ,0 ( 5+(( -+ $VVRFLDWLRQ RRGKWRREDRV DWL

FDUGLRPHWDEROLF ULVN IDFWRUV DQG SUMKIDO.RQFD QI

SRSXODWLRQ IURP WKH ILIWK .RUHD QDWLRQDO KHDOW
%0& 3XEOLF ¥HDOWK

12: &6 [/(( -+ 7KH DVVRFLDWLRQ EHW IHINQWMB & FRil ZE
PHWDEROLF VIQGURPH LQ PLGGOH DJHG .RIUDMDLQR PBQ +5HD
DQG 1XWULWLRQ ([DPLQDWLRQ@K&XURMHOG9-RXUQDO RI OHQ
Y Q S

-29$129,& - 6%$5%& , -29$129,& 6 62.2/29589,& *129('

-29$129,& - 7KH UHODWLRQVKLS EHWZHDHWXRFAX®® WLHRRS
DQG SHUPDQHQW ZRUN GLVDELOLW\ DPRQJ VHF
,QWHUQDWLRQDO -RXUQDO RI 2FFXSDWLR®DO 6DIHW\ DQG

/13(= 0$57E1(= 6 6E1&+(= /13(= O 62/(5% 0$57,%$6= O
3$/(1&,$ 1 )8(17(6 &+%$&I1 5 0 O0$57E1(= 9,PR$HIQ DOF VBKY
DQG PHWDEROLF V\QGUROWHIDQ DRXIRIQDOGXRXWQDO RI 6S
([HUFLVH OHWYDERGLVP



/8&,2 0 &0 5(,6 -6 025(,5$ $' 0857$% 7 * +)DBWEHRALY2
DVVRFLDWHG WR W\SH GLDEHWHYV DRR@®H 6 R S{RRAH|IRD \K H
5HYLVWD %UDVLOHLUD GH YHGLELQB GR 7UDEDOKR

025(,5$ 2 & 2/,9(,5$ 5%5 2/,9(,5% & (3 '2,02 /$
356 0$5,16 - & % $QWKURSRPHWULF FDUGLRYDWFXC
LQGLFDWRUV Rl KHDOWK UHODWHG SK\VWLFDRWIHWIDSH\DV
ORYLPHQWR Q S

027% -01,25 5 - 2/,9(,5$ 5 $ 5 5(6(1'( 0)) /,0%
)5$1&(6&+,1, 6 & & 0$5,16 - & % 2EHVLW\ DQGWDVYWRF
LQGLFDWRUV ZLWK ULVNHNIPWRU W LRV WHDRKHUWH &LQF
'HVHPSHQKR XPDQ®R S

1$-$),3285 + 02%$=(1=$'(+ 0O $)6+$5, 0 165H5$5 50
)2522' $ 0,5=$=$'(+ $ 7KH SUHYDOHQFHWRI LGRD SKK\ED
SRSXODWLRQ DQG LWV UHODWLRQVKLS ZL@YEL@WKHHRU B
FRPPXQLW\ EDVHG VWXG\ .(5&%$5'565<% SWRKNUGHINOG R L |

2/,9(,5¢ 5% 5 025(,5$ 2 & 027% -01,25 5 - O0$5LRE - &
EHWZHHQ ERG\ DGLSRVLW\ LQGH[ DQG F DEHYLLR/Y\ADDV BUIDDAL ¢
GH &LQHDQWURSRPHWULD HYHVHPSHQKR +XPDQR

2/,9(,5¢ 5%$5 $025,0 356 025(,5$ 2 & 027% $01,25
/0 0$5,16 - BUWBYDOHQFH RI OHWDEROLF 6\QGURPH DQG
(GXFDWLRQSHMLAMMHD$QGDOX]D GH OHGLFL@®D GR (VSRUWH

2/,9(,5$ 5%$5 $025,0 356 027% -01,25 5 -) 7HOBH(6
)5 025(,5%$ 2 & [/,08 /0 %5,772 55 0%$5) WL R-Q&E% WH\H
WKH QXPEHU RI GDLO\ VWHSYV DQG WKHGKEF D ®/ILRQD ¥WRHDF Kt
-RXUQDO RI 6SRUWYV OHGLFLQM DQG 3KSVLFDO )LWQHVYV

5,%(,52 53 0$5=,$/( 0+ 3 0$57,16 -7 5,%(s52 3 +
0/ && '$/0$6 - & 3UHYDOrQFLD GH VtQDERRK CPGRUIE
HQIHUPDJHP H DVVRFLDomR FRP HVWUHVVEHR E X SVDF LR DC
$PHULFDQD GH (QYHU RD JHP

52&+%$ 5 0 0$57,16 0Ob®XDO GH SUHYHQomR HRDA G:IRR DOH
-DQHLUR 62&(5- 'LVSRQtYHO HP KWW
FRQWHQW XSORDGYV ODQXDOBGHB3UHYHQFDRB&DUG
GH VHWHPEUR GH

6$1726 3 5 )(555%$5, * 6/ )(55%$5, & . % 'EROLFVOWHGES R
DPRQJ D OHJDO DPD]RQ &RSNFDW LRV WAWILRQQ 5H\BHD UF k

63(52772 ) & 6HWRU PRYHOHLUR EUDVLOHLIR Db MI® ~H
SHUVSHFWLYD @ GHUD/GREMM YPRQ{PLFRV )((S



675$8% 0 )26+$* 3 35=<%</(. % +25/,7= $A&HHB&,$ $
*2085 ) /(,6&+,. 5 2FFXSDWLRQ DQG P HWHDREROHW DWNY QR
FURVV VHFWLRQDO VWXG\ LQ GLIIHUMWRM ZRUNI DRWLY U W \L
ZRUNHODEHWRORJ\ OHWDEROLFQ6\QGURPH

7$.$+$5% O 6+,02085% , OHWDEROLF V\QQRRRAHFDWEGR
S5HYLHZV LQ (QGRFULQH OHWDEROLF 'LVRUGHUYV

785, % & &2'2*12 -6 )(51%$1'(6 5% 0217(,5B0V RI/R.
SK\WLFDO DFWLYLW\ DQG PHWDERORF L\D\ QBKIR P4U D UR VD
KHDOWK&L\WQFHP H 6D~GM &RQHWSYD

9,',*$/ ) & 5,%(,52 $4 %$%,2 1 6$/$6 B@OBL - %
3UHYDOHQFH RI PHWDEROLF V\QGURPH DQSURUHIVIVHRQE
/$7,10(76 %UD]L'Q D/BM¥GRORJ\ OHWDEROLF 6\QGURPH

9,7(5%2 /0) ',1,6 0$3 9,'$/ '* &267NWDEGLRPGRHF
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2EMHWLYR *HUDO

$YDOLDU RV IDWRUHYVY GH ULVFR FDUGGHRYDUYDXODWKIBY
GD LQG~VWULD PRYHOHLUD DOpP GH SURGRIG Pt Y DFEDX Bl O\
SDUD WUDEDOKDGRUHVY GR SROR PRYHOHLUR

2EMHWLYRV (VSHFtILFRYV

9HULILFDU R XVR GH PpWRGRV REMHWLVYRND SB®RD
WUDEDOKDGRUHY EUDVLOHLURYV

$YDOLDU R tQGLFH GH DGLSRVLGDGH FROKSRGRO HV R3
VHWRU PRYHOHLUR

$QDOLVDU D SUHYDOrQFLD GD VtQGURE8DB PBPWDHDEWQO
PRYHOHLUD

5HDOL]DU D DQiOLVH FRQMXQWD GWLIDRVRBHLDPb@&R H/Q
PHWDEYyOLFD H ULVFR GH GLDEHWHY PHOOLWXYV

(ODERUDU XP PDQXDO GH ERDV SUIWLFDYED-ORKIWGERU
GR SROR PRYHOHLUR
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$UWLJIR 8wLOL]DomR GH PpWRGRV REMHWLYRV QD |
WUDEDOKDGRUHYV EUDVLOHLURYV 8PD UHYLVMR VLVWHPIW
$UWLJIR 3XEOLFDGR QD 5HYLVWD 6D~GH H '"HVHQYROYLPHC

SHVXPR

 QWURGX¥BMAWLILFDU R QtYHO GH DWLYLGDGH ERUBD WHI
VLGR QHFHVViULR SRLV R VHGHQWDULVPRIPRPBERHQYGH YV
VRFLHGDGH DWXDO 3RUpP SDUD HVWPWRARYWGEHFRB ML
VXEMHWLYRV TXDQWR RV REMHWLYRV TXH SRU MXDV
UHVXOWDGRV GLVFUHSDQWHYV

2EMHWAWWBRLILFDU R XVR GH PpWRGRV REMHWLYRBY SHMUD |
WUDEDOKDGRUHY EUDVLOHLURV

OpWRGFRADOL]RX VH XPD SHVTXLVD QDV EDVH\F B IEDVGLIRNR \
RULJLQDLYV SXEOLFDGRV QRV ~OWLPRV DQRVL¥FREWR BH
FULWpPULRY GH LQFOXVMR H H[FOXVmMR IRADDF HVARH HRW
FULWpPULRY GH LQFOXVmMR RV DUWLRBRYt\GHY HSHLBP WAL GR
WpPpFQLFD REMHWLYD GR QtYHO GH $) DM&RWBDORHWGRG |
WUDEDOKDGRUHV EUDVLOHLURV ( RV BWILWR VLIRS E W IHG R
GH UHYLVMR H RV TXH QmR VH DGHTXDUDP DRV FULWpULI
SHVXOWDRARDOP VHOHFLRQDGRY TXDWUR DUWLJRW GRV T
SHG{PHWUR SDUD B YDROLLD XWR GADDS)DP R IUHTXHQFtPHWUT
IDL[D HWiULD YDULDGD DGXOWRYV IRBFHFAQNR Q®/]LE5 RWH b
GLIHUHQWHY UHJL}HV GR SDtV 6XGHVWH HR\&HERW URV ZH\G
YHULILFRX VH TXH R Q~PHUR GH SDVVRV GLiULRWFR/H
FDUGLRYDVFXODUHV HQWUH WUDEDOKDR DNV RFITXHmB B
FDUJD FDUGLRYDVFXODU H D YDULDELOLGDGH GD IUHTXrG
&RQFOXYRIR HQFRQWUDGR DSHQDV TXDWUR HVWXGRV X
WUDEDOKDGRUHVY EUDVLOHLURY R TXDO GHVWDFD VH R X

SDODYUDV$MKIDIMKE\D GH ItVLFD OHGLGD REMHWLYD 7UDEDC



$UWLFOH 8VH RI REMHFWLYH PHWKR®WFW QY VWWK\H RH YEDUODX
ZRUNHUV $ VA\VWHPDWLF UHYLHZ

$SEVWUDFW

, QWURG XFLWLRWPLI\LQIJ WKH OHYHO RI SK\VLFIDHD SRSXIOYD WL
KDV EHHQ QHFHVVDU\ DV VHGHQWDUWOLURBRWWDH WRP ISWUN
WRGD\ V. VRFLHW\ +RZHYHU IRU WKLV TXDQ® LREMNHWFMRI
PHWKRGV ZKLFK GXH WR WKHLU GLITHUHQW FKDUDFWHUL
2EMHFWRYHHULI\ WKH XVH RI REMHFWLYH PHAWKRGW\R®$D
%UD]LOLDQ ZRUNHUV

OHWKR$VHDUFK ZDV FRQGXFWHG LQ WKH /MO IXARAW K6 RWH.OR
DUWLFOHYV SXEOLVKHG LQ WKH ODVWKHRNDQY W R H%LWPHOA
HIFOXVLRQ FULWHULD IRXU DUWLFOKNWZ PR QJIH &/HKHW HE
FULWHULD WKH DUWLFOHYVY VKRXOG BEXIVRULQLRDNHDP YGE YDHV
RI WKH 3$ OHYHO DGRSW GHWDLOHG PHM/IRRCRIRUNBQG
WKH H[FOXVLRQ FULWHULD DGRSWHG @HV HDWHGS WIXWNE W/
PHHW WKH LQFOXVLRQ FULWHULD

SHVXORXU DUWLFOHYV ZHUH VHOHFWHG RDYKUHRNMNZWR WRF
3 DQRG WZR XVHG WKH IUHTXHQF\ PHWBQJHKHRXYX ®IGK\O Y
WKH WKLUG DJH DQG ZHUH FRQGXFWHG LQ WHAMB WA IDHS
OLGZHVW $V WKH PDLQ ILQGLQJV RI WKRPBHMXEBL IG\DLDW \Z
DVVRFLDWHG ZLWK FDUGLRYDVFXODU U IDFAW LYREWR WB\H DIFRR
DVVRFLDWHG ZLWK FDUGLRYDVFXODU ORDG DQG KHDUW U
&RQFOXYQRY® IRXU VWXGLHV ZHUH IRXQG XVLQJREBNHBWL
ZKLFK KLIKOLJKWYVY WKH XVH RI SHGRPHWHU DQG IUHTXHQ

.H\ZRUGX\VLFDO DFWLYLW\ 2EMHFWLYH PHDVXUH :RUNHL



, QWURGXomR

$ DWLYLGDGH ItVLFD $) LQVXILFLHRWSHL® EIGFOON LD
ULVFR SDUD D PRUWRQWGEDEKLOWGHREBDUD PLOK}HV GH |
FDVRV GH LQFDSDFLGDGH ItVLFD D FDGQWDQRFLRQWXH RYL
XP ULVFR PDLRU GH PRUWDOLGARGH UDR/WLON RGDV D VD FIDDHV
DGXOWRY FODVVLILFDGRYV FRP 8) TDQV $IRE HHERDHW LRLE XIHU
GRV IDWRUHYVY GH ULVFR QD SRSXODomR

2 $PHULFDQ &ROOHJH RIHYSWIEMO HOHHG IFFRRRH LGHDO I
PLOQXWRY GH $) PRGHUDGD SRU VHPDQD RX PILOQMXKIWYPRD G
RX VHFFLRQDGD FRP R REMHWLYR GH UH®X]IDUOR UU SRR
DYDOLDGD HP TXDWUR GRPtQLRYV FRPFRPUDBDIWOY |G
GHVORFDPHQWR QDV Do}HV GLIULDV F R PF DRV IDY\ IGYDLGSHDV
GRPpVW&EV¥MVP GLYHUVRV HWWXR RX @EFERDYDWVILDQGR D $)
QRV TXDWUR GRPtQLRYVY SDUD D SURPRomR GD VD~GH

OQHULILFD VH TXH HVWXEBEXVWHDRGFROWMBOLDU D FRQW
SURJUDPDGD QmR VXSHUYLVLRQDGD H IHLMW DB L®HFIRARR XF
DJHQWH GHWHUPLQDQWH QD UHGXomR HXRVR DMURDUHG/R GUHH ¢
SURPLVVRUHYV 3RUpP FDEH UHVVDOWDRBR TXHVRWLRYGWXER'
IRUPD GH DYDOLDomR GR QtYHO GH $) &RQWRGRV (REQWW
SRGHP REWHU UHVXOWDGRY GLIHUHQWHY R DXH DSULPRL

&RPR D DWLYLGDGH ODERUDO FRPS}H XP GRWNV®RRPtQ
GLIHUHQWHYV FDUJDV ItVLFDV HP IXQomR GIHDWILYH®MDGE HRC
FRP D RFRUUrQFLD GH IDWRUHV GH WUY/FR WDED R D |
FRQVWUXomMmRERPEHRQRBNDOPHQWH HVWmMR DVVRFLDGRV FR
DR ORQJR GR GLD 3RU RXWUREODGRGEDRB¥WYI BIFRWRAFLIMWI
SHUPDQHFHP PXLWR WHPSR VHQWDGRYV F R PL YACHRDQVGHD
VHGHQWiIiULDV UHDOL]DGD QD SRVLoOMHRVVH@WNDH [ H' DW\DID
GLIHUHQWHY JUXSRV H VHo}HV GH WUDEBEDVRRGBRL\S RNYE
VRFLDO WrP DXPHQWDGR GHYLGR j LQYDOLGH] SUHFRFH H

SRUWDQWR WHQGR HP YLVWD R WDPDQKR GR F
DSUR[LPDGDPHQWH PLOK}HV GH WUDEWRHKOD B R/UHH & HRURNP
UHDOL]DomR GH HVWXGRV FRP HVVHREMHEWRLNMRSGEIR t SLLFHRV H
IRL YHULILFDU R XVR GH PpWRGRV REMHWLYRVLYERWD DY D



OpWRGRV

(VWUDWpPJIJLDV GH 3HVTXLVD
JRL UHDOL]DGD XPD UHYLVMR VLVWHPIiWL BB SRHIWLQ
, WHPV IRU 6\VWHPDWLF 5HYLHZV DQQ@ R WD G DE\WLHV GH3
EDVHV GH GDGRV 3XEPHG OHGOLQH 6FLHORIVH WHOQPRW
LQGH[DEKUWIVFDO BEWhHYDWMD' ZRUNHRBV DUWLJIJRYVY GHYHULI
D DYDOLDomR GR QtYHO GH $) GH WUDEDOKDGRUHV XWLC
3buD HVWD UHYLVMR FRQVLGHUDUDBRWHWVKYWXGF
HVSDQKRO UHDOL]DGRV HP KXPDQRV GH DPHRSXRUYLFBD[®&RR
QRV ~OWLPRYV DOQRV 7DPEpP IRUDP FRQWDYWHBLGADD/G D V
DUWLJRVY VHOHFLRQDGRYVY D ILP GH HQFRQWUDU QRRAWUR
FULWpULRY XWLOL]DGRVY QHVWD UHYLVmMR

&ULWpPULRV GH ,QFOXVmMR H ([FOXVmR
&RPR FULWpPULRYV GH LQFOXVmMR RV RGWUJBR VGWHY XL
DVSHFWRYV DYDOLDU R QtYHO GHNS)YD GRNQOVMHDUGKP®) \
PHWRGRORJLD GHWDOKDGD VHU UHDOL]DGR FRP WUDE!
2V FULWPULRY GH H[FOXVmMR DGRWDGIRWR VR®HW RJH Y LD/
RV TXH QmR VH DGHTXDUDP DRV FULW pUHLRWRGGHL DX OKI
VHOHOomR GRV DUWLJRVY HQFRQWUDGRY HVWi DSUHVHQWD !
2 SURFHVVR GH EXVFD IRL UHDOL]DGR SRUGRPIH SH\
GHYLGDPHQWH UHYLVDGR SHORV GHPDLV DXWRMUHDP 7F
LQLFLDOPHQWH SHOD DQiOLVH GR WtWQXOGRDR BRVUREMPR
HVWXGR EHP FRPR VH DWHQGLDP DRV ¥DQW®R UR RWt WX OIRG
UHVXPR QmR IRUDP HVFODUHFHGRUHV UHDOLJRXSMHJ D
FRQILUPDU VH DWHQGLD DRV FULWPpPULRV GH LDUPODXMIVR
VHOHFLRQDGRYV IRUDP OLGRV QD tQWHJUDHHWBRVYWR UG |
UHVXOWDGRV
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)LIXUDOX[RJUDPD GH VHOHomR GH DUWLJRV VHOHFLRQDG
35,60%
JROQWH 'DGRV GD 3HVTXLVD

$YDOLDomR GD 4XDOLGDGH OHWRGROYJLFD
JRL UHDOL]DGD D DQiIiOLVH GD TXDOUOD®WH GCHWRERC
'RZQV H %ODEMDNSWDGD SDUD D LQFOXVmR GH HWNR@RV
HVWXGRV DWUDYpV GH TXHVW}HV HQJGREDQWRUD DY B
LQIRUPDO}HV IRUQHFLGDV QR DUWLJR DWULEXLQGR VH X|
&RQIRUPH REVHUYDGR QR HNRWERKBRFBOVIEEWIDIXRW FF
PHWRGROYJLFD HVWXGRV FRP HVFRUH LIJXDO RX VXSHULR

$QiOLVH GRV 'DGRV



7TRGRV RV DUWLJRV VHOHFLRQDGRV IRUDP OLGRV
UHOHYDQWHYV 2V GDGRV IRUDP DSUHVHQW DIGRNQ®HIYL ALGA
HP DQRV ORFDO HP TXH IRL UHDOL]DGHRROHWDN WHXRM QIR
UHVXOWDGRY HQFRQWUDGRYV

SHVXOWDGRYV

$ 7TDEHOD DSUHVHQWD RV HVWXGRWRQBGXHRRM QD
REWLGR QD HVFDOD GH HRXIMX G RY%®H RO LY HL UDL 6R G-VMm AR %
QmR DWLQJLX HVFRUH VXSHULRU D SIRQUF OIX V@R RH HWY/ [FFQ@
E OQmR GHVFUHYHU RV IDWRUHV GH FRQIXVDRWRHUQ/MR G
LOQGLYtGXRV FRP SHUGDV G QmR LQIRUPDU GH WRGDI G|
SRSXODomR H OQmR GHWHUPLQDU R SHUtRGR GBGWMPSR
‘'HVWDFD VH TXH DSHVDU GH WDO HVWKGRRDSBHYDIGRWD $
UHYLVmMR SRU VH PRVWUDU UHOHYDQWH

7DEH($QiOLVH GD TXDOLGDGH PHWRGROYJLFD GRV HVWXG

(VWXGR (VFRUH 2EWLGR
JUHTXrQFLD

20LYHLUD 6LOYD H %RXOORVD
20LYHLUD HW DO

9LOHOD HW DO

&RFDWH HW DO

$ TDEHOD DSUHVHQWD R Q~PHUR GH VXRHLWBWHDY
ORFDO LQVWUXPHQWR XWLOL]DGR H XP UHHXIPRFGBMRS
FULWpPULRY GH LQFOXVmMR H HIFOXVmR |RWYDERLNOXWL R D]O
PHGLGD GR SHG{PHWUR SDUB ORDOLOWIDAGL®E IR R IUHT
,PSRUWDQWH UHVVDOWDU TXH QHQKXP GHVVRYDRPWEWRR
JOREDO *36 RX DFHOHU{PHWURV PpWRGRV TXH KRMH Yrl

7TRGRV RV HVWXGRV VHOHFLRQDGRYVY DSUHVHQWDUD
GHOHV FRPSUHHQGHUDP VXMHLWRWD SHNVODANG BR IVHHPRI WPHDY
HWiULD YDULDGD HQTXDQWR QR JWNMB RDHWKR FECH. @ LMORIOHDP |



DQRYV R GH &RADWHR HPWLKNOYHOKR PHGLDQD GH H D
HVWXGRV VHOHFLRQDGRV IRUDP FRQGX]LGRGRHF GRUWDDI/P
UHDOL]DGRV HP 0LSHIV m R WBXIGH VW H XP HV3IMHXGIRRH B XEEHR/ \
H XP HP *RB(BHVYLmMR &HQWUR 2HVWH

2V SHG{PHWURYV IRUDP XVDGRV QRV HVWXGRGRSEDUD
DYDOLDGRYVY DOpP GH YHULILFDU VXD DW\RRBLNFROOORD UFHR\F
HQTXDQWR RV IUHTXHQFtPHWURY IRUDPHX®%ROW |LDOEERDO ISP
YDULDELOLGDGH GD IUHTXKGFRY BDUQHLESIDLY DFKDGRV C
Q~-PHUR GH SDVVRV VH DVVRFLD FRP RWYSMVLEX¥XQSDHV F
WUDEDOKDBRUBWLYLGDGH GHVHPSHQKDGD WHPXDWWRFLD
YDULDELOLGDGH GD IUHTXrQFLD FDUGtDFD



7DEHODULIYHLY GH DQIiOLVH GRV HVWXGRV FRP WEEEBWHKLYGRWMH Y YYROWLIOWR G5 DX /WQ Y

(VWX({ ,QGLYtG ,GDG| /RFD( ,QVWUXP BULQFLSDLY 5HVXOWDGRV
DQR S8WLOL]D
20LYHLUDSLORWRYV GD| $QiSROJWHTXHQF{PHWURY.D GH YRR REVHUYRX PHQRU 9)& HF
6LOYD|HRUoOD $gUHQRY *2 GD PDUFD|SRGRQWUROH VHP YRR
%RXOQRMIDVLOHLUD 56 Xx $ 5066' IRL R ~QLFR SDUKPHWUR TXH IF
KRPHQV UHGX]LGR K DSyV YRDU
20LYHLUD HW OHGLDQ®DLORVBHG{PHWMR 2V SURIHVVRUHV TXH DFXPXODYDP S
DO SURIHVVRUHWD @GRVO* :DONHUS 9 ,0& *& H WULJOLFpULGHV
HGXFDomR PRGHOR | xX)RL REVHUYDGD XPD FRUUHODoOmR IUDFD |
EiVLFD * &
PXOKHUHKV H X 2 H[FHVVR GH SHVR H D GLVOLSLGHPLD
KRPHQV UHGX]JLGR Q~PHUR GH SDVVRV
X 2 PHOKRU SRQWR GH FRUWH GH SDVVRV G
)5& VLWXRX VH SUY[LPR DRV SDVVRYV
9LOHOD HMRUWDG®RICH\WDW3ILUDFLFDEDXHQF{EHYW ODRYOLDomR UHDOL]DGD HP MXOKR REWH
DO GH FDQD| GHDQRV 63 GD PDUFD|3R@GBU ESP H XPD &&9 GH
Do~FDU ORGHOR 7HRP$ DYDOLDomR UHDOL]DGD HP VHWHPEUR
6\VWeH P WUDEDOKR GH ESP H XPD &&9 GH
X $ DYDOLDomR UHDOL]DGD HP QRYHPEUR |
WUDEDOKR GH ESP H XPD &&9 GH
&RFDWH HW OHGLDQ®DLORVBHG{PHWUR 7RGRV RV LQGLFDGRUHYV GH DGLSRVLGDG!
DO IXQFLRQ|ULRV 0* :DONHUS TXH WLQKDP SDVVRV GLD
GH XPD DQRYV PRGHOR §:x 9 YDORUHV GH LQVXOLQD WULJOLFpUL
8QLYHUVLGDGH WULJOLFpPULGHV +'/ F IRUDP HQFRQWUDGR
JHGHUDQ X 2 Q~PHUR GH SDVVRV IRL SUHGLWRU QH
KRPHQV FRUSRUDO JLQYLGH H DQGUYLGH H +20% ,!

x 2 Q~PHUR GH SDVVRV IRL QHJDWLYDPHQW




60
Xx &RUUHODOomMR QHJDWLYD HQWUH R Q~PHU
FRUSRUDO JLQYLGH H DQGUYLGH +20%$ ,5 }

/HIHQGD ,0& tQGLFH GH PDVVD FRUSKUDWXER FLUFXIQUHFHBIQ@QW¥XDO GH HWR IGEHXUDVFRUSRUGIOR Y)BY¥F XD W
YDULDELOLGDGH GD IUHTXrQFLD FIDUREBED &R 6BXDGDID|/GRX G0V EADHAWIDROW LY @W U H: L QUWHTXY Q BIRD/ BB URR
FDUJD FDUGLRYDVFXODU +20%$ ,5 RYDOQDDemMRF GOLSRGINRWIQIFLD GH @PWOWOLEBQVLGDGH 60 VtQGURPH P}



'LVEXVVmR
4XDQWR DR DVSHFWR JHRJUIILFR RV HVWMGFW HQ
FRQGX]LGRV HP GXDV UHJL}HV GR SDtV 6XGHV®&R $RG&H
5DPLUHV HMRLDOHULILFDGR XP FUHVFLPHQWR GD SHVTXL
%UDVLO KDYHQGR XPD GLVSDULGDGH UHRIWRQDGRY DWWV B/
IRUDP UHDOL]DGRV QD UHJLMR 6XO H 6XGWWIMWD G'ii VG/HD A
DSULPRUDPHQWR QDV SHVTXLVDV QDV GHPDLV UHJL}HV G
JRL REVHUYDGR TXH GRLV HVWXGRV XWLOL]BWDP R
DWLYLGDGIHO PpWRGR SURSRUFLRQD XPD PHGLGD REMH
FRQILIYHO GH DWLYLGDGHV DPEXODWRQDILY WQFOKDY
KDELWX®PAL YDQWDJHP GH XWLOL]DomR GR SHG{PH3WHUR p
SDVVRV SDUR ODEROWRNP DVVRFLDomR FRP EHQHItF
SURSRUFLRQD D YHULILFDomR GLUHWD GR Q~PHIDRGRBH S
FRPR IDWRU GH PRWLYDomR SDUD R WUDEDOKDGRU
2V HVWXGRV TXH XWLOL]DUDP D SHGRPHWUSD W®RRR Q
FRP RV SULQFLSDLV IDWRUHV GH&RUVYRE RADLGER YRR X\OC
HVWXGRV UHDOL]DGRV FRP SURIHVVRURVTGH HKILCHHADW K
DSUHVHQWDUDP PHQRU Q~PHUR GH SDVVRW HBHRRPISIDBD
XPD UHGXomR GH LQGLYtGXRV DWLYRV ! SEHQWRV |
DWLYRV SDVVRV HQWUH RV LQGLYtGXRV FRP VREUF
2V UHVXOWDGRV HQFRQWUDGRVY YmR DR HQFRQWUR
HVWXGR UHDOL]DGR FRP WUDEDOKDGRUHV VXO DIGHFDQR
SDVVRV SRU GLD DSUHVHQWRX PDLRU SRUFHQWDHHP G
JOLFHPRRWUR HVWXGR UHDOL]DGR FRP W UD E DR KIMMRUH"
Q~PHUR GH SDVVRV H SDUKPHWURY DQWURSRPpWULFRYV
'H IDWR VDEH VH TXH D $) FRQWULEXL PU\WHPL]D®
FRURQDULDQD H DFLGHQW H PHDO/G XD ® W URHUHAEND @ UGVLHILAH
EDODQOR HQHUJpWLFR $0pPQ®INRGRA SRGHHBR XDU WDQWH
SUHYHQOmMR TXDQWR FRPR WUDWDPHQWR QmR IDUPDFROY
3RUpP GHVWDFD VH TXH DOJXPDV SURILW G ®RIGH
HOHYDGR FRPSRUWDPHQWR VHGHQWIiULR GXULEXWH SDVWR!
XP TXDGUR GH VtQGURBPHHPHMSIER GLAYR IRL R WUDEBOKR
REVHUYRX TXH SURILVVLRQDLYV GH HVFULWYylUD RHWWH YDBISI
DVVRFLDGRV FRP PDLRU ULVFR GH GHVHQYROYLPHQWR Gt



'HVVD IRUPD UHVVDOWD VH TXH SHOR |DMWR BRHHR VB #
GH EDL[R FXVWR TXDQGR FRPSDUDGR FRP RXWWXRYD Pp
DOWHUQDWLYD SDUD R DXPHQWR TXDOLWDWUDEDG®BKYD GR
EUDVLOHLURYV $OpP GLVVR DWXDOPBOWHH GXIODVWHK G RIM
GH SHGRPHWULD 3RUWDQWR XPD SRV YV LHEUQLDGHEN B DWH
YDOLGDomR GRV DSOLFDWLYRV HVWLPXODQ®IG FE I/RHSD RKM® \
RULHQWDoOmR

'RLV HVWXGWNOL]DUDP IUHTXHQFtPHWURVY SDUD DY
HQFRQWUDUDP DVVRFLDomR FRPY DUALDELD EGDGH RYD VE KN D)
e SRVVtYHO HQFRQWUDU HVWXGRV UMNBRHQW]H\Q G R D/OL QD B
WUDEDOKDGRUHY FRPR DYDOLDomR GD RDIUPENOLEBRGH
VD~GH GD 1RMWXBIEDOKDGRUHV GH VHUYLoRVWRIIDEDDKD GR
LQG~VWULD DXWRPRELOtVWLFD GD &RUHLD GR 6XO

&DEH GHVWDFDU TXH R HPSUHJR GR IUHTXHQWRYHWU
GD UHVSRVWD FDUGLRYDVFXODU GXUD QWHWR GIRHIUFWH RH
SDUD WDO ILGINOUDGDRBIHPD HVVD p XPD DOWHUQDWLYD
FDUGLRYDVFXODU GR WUDEDOKDGRU WDQWR GHQWUR TX

7HQGR HP YLVWD TXH D IUHTXrQFLD BDWHIDE®D\HWG
UHDOL]DGD VHX UHJLVWUR SDUD H¥W DEM GH FHWHRRV KW U
ODERUDLY p LPSRUWDQWH SRLV DSHVDU GH YBJLRV F
RFXSDFLRGIVOWXGRY UHFHQWHY FRQGXH GRVVSRUPRRBQMH
DSUHVHQWDUDP TXH D $) QR WUDEDOKR S8B H MUGRL RRYDY
SRGHQGR DLQGD SUHMXGLFDU D VD~GH GRVWWD\EDQKDERI
D $) RFEXSDFLRQDO H D VD~GH GR WUDEDOKDGREDE SDWLDO
YHULILFDU RV ULVFRV DVVRFLDGRV D H®DP AR WG RDH VRN
LQWHQVLGDGH

2XWUR DVSHFWR LQWHUHVVDQWH YHULILFDGRKQMWV W |
WHU HPSUHJDGR R *36 FRP R REMHWLYR VGKQ FH LSHEEBR
SHORV WUDEDOKDGRUHVY R TXH VHULD PIDJDVWXR GR GR6LKND
DYDOLDomR GD $) p XP UHFHQWH CCSYDLFEORG RV HPQ W O PHEFRK
8QLGRW GHYHQGR WDPEpPP VHU LQFRUSRUDGR QDV SHVTX

&KDPD D DWHQomR R IDWR GH QHQKXP GJD\G R VRV XC
DFHOHU{PHWUR SDUD DYDOLDomR GR QtYHRPWRH B)VERE HWV
SHOD SUHFLVMR GRV UHVXOWDGRY HRWHQD @R G H UDNX M



H GR FRPSRUWDPHQMVRXHSRXWODWRGDGH WHP FUHVFLGF
SRU VXD SUDWLFLGBBGWHDH BUWHFLMMRD p XPD LQWHGBVVDQ
QDV SHVTXLVDV SDUD DYDOLDomR GR WUWDEPAEAKNNVERUHWH
FRP WUDEDOKDGRUHYV GLQDPDUTXHVHV

'HVVD IRUPD FRQVWDWD VH D QHFHVVLGDGH GH
WUDEDOKDGRUHY EUDVLOHLURYV SRU PHLRGSDDXWQ DD ¢Mnd
$) ,VVR SHUPLWLUi HYWDEHOHFHGHDI SQOMWR FKDDERUIDOHPSF
TXH VH DXPHQWH R QtYHO GH $) SHORV GHUWPH L ¢ H/FOR BRDR
GLIULR RX DWLYLGDGHYVY GRPpVWLFDW GO VR/RLBHBM Q) KD\C
SRGHP HPEDVDU D HODERUDoOmR GH HVWWVDWpPpIQHBNVGEHGY
GHVVH S~EOLFR HVSHFtILFR SRLV VDEH VRYDMF)XOOBRHUHW
%UDVLO DWLQJH D SRSXODomR HP LGDGH ODERUDW GH PR

&RQFOXVmR

2 REMHWLYR GR SUHVHQWH HVWXGR IRD YHDOIL]PLU
XVR GH PpWRGRYVY REMHWLYRY SDUD DYDOLDBYWRPGD/IBYIGH
VH TXH D EDVH FLHQWtILFD VREUH R QtYHBPGW U{D) EQIDKW
EUDVLOHLURY p H[WUHPDPHQWH UHVWULWONLORDD YW p FIQ
VXEMHWLYDV FRPR TXHVWLRQIULRY 1RV HWDXBRM HNCQFYI
GHVWDFD VH R XVR GH SHG{PHWURV H INDMTKXKH@PtABWRRBk
ULVFR FDUGLRYDVFXODU H DYDOLDU D DQMWHDVLGB GXrAQ
FDUGtDFD

$VvLP GHVWDFD VH D QHFHVVLGDGH GHEBRDWNVY OHH\LW
XWLOL]DQGR PpWRGRYVY REMHWLYRV GH B¥FDOQRDGR Rt RHDOXI
GRV PHVPRV H DX[LOLDU QD HODERUDoOmR GH PHGLGDV Y

SHIHUrQFLDV
'+2 RUOG +HDOWK 2UJDQL]DWLRQ *OREDOYUWRRRPH
KHDOWK *HQHYD :+2

+2 :RUOG +HDOWK 2UJDQL]DWLRQ *OREDO 6WDWX
GLVHDVHYV *HQHYD :+2

'+2 RUOG +HDOWK 2UJDQL]DWLRQ 1RQFRMRXQLFDEO
*HQHYD :+2



*DUEHU &( %OLVVPHU % 'HVFKHQHV 0%HH UDQNHRD &
'& 6ZDLQ '3 $PHULFDQ &ROOHJH RI 6SRTUXDO IOWG IRA
H[HU[LVH IRU GHYHORSLQJ DQG PDLQWDLROQJIJDGDBU!«
QHXURPRWRU ILWQHVV LQ DSSDUHQWO\ KHDRALW K\ DB
6FL 6SRUWV ([HUF

%UDVLO OLQLVWpULR GD 6D~GH O6HBHHWHWDDL®HGH..
(VWUDWpJLFD H 3DUWLFLSDWLYD 9 LULIDIWRUCH Wo WGIHV IUQ
SURWHomR SDUD GRHQoDV FU{QLFDV SRULR TXp WBIDWRB

7XUL %& &RGRJQR -6 )HUQDQGHV 5% ORQWHLLUR\ +/
DQG PHWDEROLF VIQGURPH &URVV VHFWDRWXD @\ VWHKE
&LrQF 6D~GH &ROHWLYD

6RX]D /36 $VVXQomR $$ 3LPHQWD $0 )®MWRUHW D
URGRYLIULRVY GD 5HJLMR OHWURSROLWDQD G5 H5pHOR
%UDV (SLGHPLRO (

6DQWDQD -2 3HL[RWR 69 ,QDWLYLGDGHSIDWIDFD N DFRG
HQWUH SURIHVVRUHYV XQLYHUVLWIULRYVY 5HY %UDV OH

.LP *6 ,P ( 5KHH -+ $VVRFLDWLRQ RI SERWLMDLAR @

FDUGLRPHWDEROLF ULVN IDFWRUV DQG WWKHY IRUHH@KX

SRSXODWLRQ IURP WKH ILIWK .RUHD QDWLRQDO KH]I
%0& 3XEOLF +HDOWK

1DMDILSRXU + ORD]JHQ]DGHK 0 $IVKDUL 0 1DVUL +
OLUJD]IDGHK $ 7KH SUHYDOHQFH RI ORZ SK\RQFDQGDEFE
UHODWLRQVKLS ZLWK RWKHU FDUGLRRPY?YKXQQ WYV B WH
VWXG\ .(5&%$5'56 LQ VRXWKHDVW RI LUDQ $5<% $WKH

YUXJIp $' %\UG 6+ )RQXQWDLQ %- &RVPDQQ Do/ HEF KL
SK\WVLFDO DFWLYLW\ PD\ EH PRUH SURQ HFHGLXFH GREDM
LQWDNH $Q DQDO\VLV RI HVYWLPDWHG HQBYFL(EDODQ
1XWU OHWDE &DUGLRYDVF 'LV

$ULDV 2( &DEDQ ODUWLQHV $- 8PXNRUR 3( 2NHFK
SK\VLFDO DFWLYLW\ OHYHOV DW ZRUN DB0Q 6 RRX\W\NUDXG-H\
ZRUNHUV - 2FFXS (QYLU OHG

BWUDXE 0 )RVKDJ 3 3U]J\E\OHN % +RRIODL W] /6 L NXFFKLLLF 1$
2FFXSDWLRQ DQG PHWDEROLF V\QGURPWLR@DWKWW KG
GLIIHUHQW ZRUN DFWLYLW\ RFFXSDWLRQV RI *HUPL
'LDEHWRO OHWDE 6\QGU

SHUWDOL *% 6DODUROL /% %LVVROL 18 D=3OR) GR QMDGH
IDWRUHYV DVVRFLDGRV XP HVWXGR HP WUDEDOKDGRI



ODUTXH]H (& 8OK{D 0$ ORUHQR &5& (IIHFWV B®IOLUUH
DFWLYLW\ RQ FDUGLRYDVFXODU ULVN IDEWRUV LQ V

,QVWLWXWR %UDVLOHLUR GH *HRJUDIOLBRMH ORI
GRPLFtOLRV VtQWHVH GH LQGLFDGRUHV GSQRHBH -LC
KWWSV ELEOLRWHFD LEJH JRY EU YLVXDOLMHWRGEIL®

ORKHU ' /LEHUDWL $ 7HW]ODII - $OWPNAVLQFURKE V/:
6\VWHPDWLF 5HYLHZYVY DQG OHWD $QDO\VBMG67BHG35,6!
H

'RZQV 6+ %ODFN 1 7KH IHDVLELOLWXR | DRAVHHD/W PO D \I
PHWKRGRORJLFDO TXDOLW\ ERWK Rl UDQGRRLNBIGHD Q
LOQWHUYHQWLRQV - (SLGHPLRO &RPPXQLW\ +HDOWK

5RGULJXHV (4 $VSHFWRV PHWRGROYJLFR\FUWGED Q@obV
GH D DQRV GH LGDGH SRU PHLR GR BGPBHOHW HRJHDW
J)DFXOGDGH GH 6D~GH 3~EOLFD GD 8QLYHUVLGDG'

20LYHLUD 6LOYD , %RXOORVD '$ 3K\VXHDROGHN VR@H W\
FDUGLDF DXWRQRPLF FRQWURO RI ILJKWHU SLORWYV

20LYHLUD 5%$5 $PRULP 356 ORWD -~QLRU 5- &®DYDUH
/ILPD /0 %ULWWR 55 O0ODULQV -&% $VVREDLWOL R HESW ]
WKH FDUGLRYDVFXODU ULVN IDFWRUVOHG B RW.L FLMGXF

9LOHOD 5%$* /DDW () /X] $-1 7DNDKDVKL 99 & GX0 MmRVEG
ULVFRV D *PDUDWRQD" SHULJRVD GR HRUXUWD F DEDXXC
2F XS

&RFDWH 3* 20LYHLUD $ +HUPVGRUII ++0 $OIHQDV 5
SHOX]LR OGR & )DULD )5 1DWDOL $-WHB® HIDWNHDQSH
WR FDUGLRPHWDEROLF ULVN IDFWRU 0RQG%IRUB/LDQ

5DPLUHV 99 %HFNHU /$ 6DGRYVN\ $', =DJR3%0 %L}
(YROXomR GD SHVTXLVD HSLGHPLROyYyJRADRWR DMGHNQ®
QR %UDVLO $WXDOL]DomR GH XPV HBWYYVMKR SDVYGEHP

JLW]VPRQV &) %DNHU * *UD\ 65 1LPPR 0$D FOXMYU MH
FRXQVHOOLQJ HQKDQFH WKH HITHFWV RWRHSB8 8RB HWHH

PRQWK ILQGLQJV IURP WKH :DONLQJ IRU :HOFOEHLQ
+HDOWK



7XGRU /RFNH & &UDLJ &/ %URZQ :- &OHPHV 60® &RF
+RZ PDQ\ VWHSYV GD\ DUH HQRXJK" J)RU DGXOWV ,QW -

20LYHLUD 5$5 ORWD -~QLRU 5- 7DYDUHV ') ORUHL
DVVRFLDGRV | SUHVVMR DUWHULDO HOHYBEY HEPXSUTF
)tV

20LYHLUD 5%$5 ORWD -~-QLRU 5- 7DYDUHV 'H 3BRUHLUI
HW DO 3UHYDOHQFH RI REHVLW\ DQGWKVVRYNDIW ER®
SXEOLF VFKRRO WHDFKHUV 5HY %UDV &LQHDQWURSHF

3LOOD\ -' 30RHJ +39' .ROEH $OH[DQGHWU 7RPBURSHU
OHFKHOHQ :9 /DPEHUW (9 7KH DVVRFLG® VWHD® \EKWEZEG
PHGLDWLQJ UROH RI ERG\ FRPSRVLWLRQ O©O\SHGRPHYV
HPSOR\HG 6RXWK $IULFDQ SRSXODWLRQ %0& 3XEOLF

/IDP 6& /HH /<. :RQJ 6/ 6RQJ $.3 3HGREBHRW®H W BW MYH
DQG ERG\ FRPSRVLWLRQ LQ &KLQHVH ZRUNLQJ DGXO\

5RFKD 50 ODUWLQV :$ ODQXDO GH SUHYHQomR FDUG
628&(5- 'LVSRQtYHO HP KWWSV
FRQWHQW XSORDGYV ODQXDOBGHB3UHYHQFDRB&
$FHVVR HP GH VHWHPEUR GH

&ROWXF 5 6WRLFD 9 OHWDEROLF VI\QGURPRPS GHIUG |
GLIILFXOW WR TXDQWLI\ ULVN IDFWRU ORGHUQ OHGLF

.QRZ &6 /HH - + 7KH DVVRFLDWLRQ EHWHAMHQWD (BHH F
WKH PHWDEROLF VI\QGURPH LQ PLGGOH DIJHGQ.RUHD
1DWLRQDO +HDOWK DQG 1XWULWLRQ ([DPLQDWLRQ 6.
+HDOWK

*RIIHQJ (0 1RUGE\ .& 7DUYDLQHQ 03 -D3UYROIH® 3DV
/2 %XJJH O 6KDUH 2 6LJVWDG /LH WH YOXAWEDW/WLRQ]
FDUH ZRUNHUV GXULQJ IRXU FRQVHFXWLYH H[WHQGH (
VOHHS ,QG +HDOWK

+DOOPDQ '0 6DWR 7 .ULVWLDQVHQ D Q"X SHW I3 UR CBRIGR.
VLWWKLQJ LV DVVRFLDWHG ZLW K& B WIVOH QW@IHHG LIQH B (
ZRUNHUV ,QW - (QYLURQ 5HV 3XEOLF +HDOWK

JHH 6 .LP + .LP '+ <XP 0 6RQ 0 +HDRD\OM DMHIWDIRU
DXWRPRELOH PDQXIDFWXULQJ IDFWRULHV LQ ,QW

(OVDQJHG\ +0 1DVFLPHQWR 3+' ODFKDGR-'*® 6..U0YQN N
6* 3RRUHU SRVLWLYH DIIHFW LQ UHVSR QHN\HHW RKVWHLR C
%HKDY



&RHQHQ 3 +X\VPDQV 03 +ROWHUPDQQ $ NUDXAH 1
%HHN $-9' 'R KLJKO\ SK\WVLFDOO\ DRWW MR DARIUMN HHY LG
PHWD DQDO\VLV RI GDWD IURBSRUW\SDH®LFLSDQWYV

+ROWHUPDQQ $ .UDXVH 1 %HHN $-9' WWISDNBGR[ 7K
UHDVRQV ZK\ RFFXSDWLRQDO SK\VLF DO FIDRVGLLRIMDWV F2X
KHDOWK EHQHILWY WKDW OHLVXUH 6\8RPAV\SKOWGFDO

+ROO\GD\ .0 +RZDUG $* (PFK 0 5RGUtIJXH] '$ SRVDF
'"HULYLQJ D *36 ORQLWRULQJ 7LPH 5HFRPPHQCDWLVRR
$GXOWV OHG 6FL 6SRUWYV ([HUF

5XQGOH $* 6KHHKDQ '0 4XLQ -: %DWOH\ . (LVHQKR.
*6 1HFNHUPDQ .0 8VLQJ *36 GDWD WR VWXGS QN L FIOE
DFWLYLW\ $P - 3UHY OHG H H

5DFKHOH -1 OFSKDLO 60 :DVKLQJWRQ MLFDGOGEKALY
PHDVXUHPHQW LQ \RXWK D UHYLHZ RI FRQWHPSRUDL

HON *- &RUELQ &% 'DOH ' OHDVXUHPHQW\\MMIXHYV
DFWLYLW\ LQ FKLOGUHQ 5HV 4 ([HUF 6SRUW \

5DVPXVVHQ &/ 3DODUHD $OEDODGHMR VH %DXRPDIM @V H
0% +ROWHUPDQQ $ $ FRPSRVLWLRQDO G@DWIDWQDQOQ\
(QYLURQ 5HV 3XEOLF +HDOWK (

'"HFLW 'HSDUWDPHQWR GH &LrQFLD B ~GH QROR A DDG |
WKH JUHDWHVW HSLGHPLRORJLFDO VWXEGEWOLRKD /DWLC



$57,*2

%2'< $',326,7< ,1'(; $1' $662&,$7(' )$&7256 ,1 :25.(56 2) 7+(
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$UWLFOH %RG\ DGLSRVLW\ LQGH[ DQG DV QR MDOWHH GHIPW
$UWLIJR 3XEOLFDGR QD 5HYLVWD %UDVLROBYUPHGMW R LHXHPI
$QH[R 9,,,

$%675%&7

2EHVLW\ UHSUHVHQWY RQH RI WKH PDLQ OF XU GK RMDHNDXO@F
DPRQJ WKH %UD]LOLDQ SRSXODWLRQ 7KG\ DLEFPLER WKLV LY
%%, DQG WKH DVVRFLDWHG IDFWRUV LGHY RUNHWNVY RI WK
FRQGXFWHG ZLWK ZRUNHUV RI WKH I XUEGRWKUKNH|HFWR.
EHWZHHQ DQG \HDUV :RUNLQJ VHFWRUD HW RYQLRW\L FE R
PDVV LQGH[ ZDLVW FLUFXPIHUHQFH YVWEW R KLGD O DRALIURE X F
GLDVWROLF EORRG SUHVVXUH IDVWLQQVIOAF DRISIRS WRWH
GHQVLW\ OLSRSURWHLQ DQG WULJO\FHUIKGHAD \Z HOMH ® VW
GHWHUPLQH WKH VWUHQJWK RI DVVRFLDWERQ EHMWXGIHQ @

DVVHVVHG KDG D KLJK %%, SUHVHQWLQJ KQXKRVH Q Q¢
WULJO\FHULGH YDOXHV S W FDQ EH FSEVHUY HBQW K |
WKH SURGXFWLRQ VHFWRU 5& S BHUKNQIQL|

DQDO\]LQJ WKH %$, DFFRUGLQJ WR HFRQRPEW LFYQADMYV D@ ¢
%%, ZDV REVHUYHG ZLWK WKH UHGXFWLRQ RI HBERRR®WIDH H
RI UDLVHG %$%$, ZDV IRXQG DPRQJ ZRUNHUWVZ RUINK R JDQHB W\
HFRQRPLF FODVV

.H\ZRUGBWVVN IDFWRUV 2EHVLW\ 2FFXSDWLRQDO +HDOWK



$UWLJIR EQGLFH GH DGLSRVLGDGHHPRWSREDO KD GRVURIYVH
PRYHOHLUR

5(6802

$ REHVLGDGH UHSUHVHQWD XP GRV SULDEL $BIQG RD WXRHU H
DSUHVHQWD XPD HOHYDGD SUHYDOrQFREPMHOWUYR BRSRYX
DYDOLDU R tQGLFH GH DGLSRVLGDGH FRUWRWDEOD O K{RG RHJ |
VHWRU PRYHOHLUR )RL UHDOL]DGR XP HVWXR P RBHYE K LW
GD FLGDGH GH 8Ei 0* GH DPERV RV VH[R$YBRPRUGDIB HR H/
GH WUDEDOKR FODVVH HFRQ{PLFD QtYHO/V®HFBWSRUG
FLUFXQIHUrQFLD GH FLQWXUD FLUFXQIHWIQF LB UMHNRMARL (
VLVWYOLFD H GLDVWYOLFD JOLFHPLIRSHRWHMCP GFRDA'
OLSRSURWHtQD GH EDL[D GHQVLGDGHVHAMRLIRWHEIDOW]G B R
GHWHUPLQDU D IRUoD GH DVVRFLDB6mMRYBQWLGRYV YDDSE Ut
R ,$& HOHYDGR FRP HVWHV DSUHVHQWDQGR yRDERWHYV
JOLFHPLD H WULJOLFHUtGHRV S IRGH&H REVHUYDU
H R VHWRU GH SURGXomR 5& S IRUDAWPIDIQLIL
4XDQGR DQDOLVDGR R ,$& VHJXQGR D FODWVHVHFRQ {IFR
REVHUYDGR XP DXPHQWR GR ,$& FRP D UHGXomRIRAD FO
HQFRQWUDGR XP HOHYDGR SHUFHQWXDO GH D¥& RIFLIDYME
GHVWH FRP D LGDGH VHWRU GH WUDEDOKR H FODVVH HF]

3SDODYUDVYVIPWRYHGH ULVFR 2EHVLGDGH 6D~GH GR 7UDEDC(



 QWURGXFWLRQ

$PRQJ WKH PDMRU FDXVHV Rl GHDWK L Q DWKHEHRIDO
KLIJKOLJKWHG 2EHVLW\ UHSUHVHQWYV RQH QA UMIDH W WK H
RI DUWHULDO K\SHUWHQVLRQ G\VOWLBRB HW\SH VWR 8 i D Q& LHD
RWKHU GLVHDVHYV

7KLV ULVN IDFWRU GHVHUYHV WR EH KL JHIQILKIW VWDHGS
REHVLW\ KDV EHHQ VKRZQ WR EH KLJK UHDFKK®D LW RY
YHULILHG D JURXS Rl ZRUNHUV WKHUH L&XBO WR RQ KW BID I
DQG XUEDQ FROOHFWLYH TKXYQ VSR G WDANLRHY 2ZRSHFHL DY D!
LQFUHDVH LQ SXEOLF VSHQGLQJ ZLWK WKH LQFUHDVH LQ

7KLV PDNHV H[FHVV DGLSRVLW\ D KNBOWKYSRIRERVFE
LPEDODQFHV LQ WKH ERG\ 7KXV DGHTNDD/QIO 'S DIVF\M VKD
UHSUHVHQWY DQ HVVHQWLDO SREEDW KHD ®WK BIMWHRQDWY
DFWLRQV

$PRQJ WKH PHWKRGV IRU DVVHVVLQJ REGI&HW\%W,KH
ZKLFK LV D UHODWLYHO\ UHFHQW PHWKRG H ZIXQ 6 KK FIR QK/\W
FDQ EH DQ DOWHUQDWLYH WR WKH ERG\ PDV W H GGG L9FW |
RI ERG\ IDW LQ WKH DEVHQFH Rl PRUH FRPSOH[ WHFKQLT>

7KH %$, KDV DOUHDG\ EHHQ XVHG LQ SRBEROWLF
LQGLYLBRBOMY D JURXSSRIHZROQMHQY SURPLVLQJ UHVXOW
EHHQ XVHG LQ RWKHU FRXQIQG R\K T Q¥ KD D0 RRZR/O RREHD V |
WUDQVQDWLRQDO GDWD EHLQJ QHFHVVDUZLWR &Y H HIUW
SRSXODWLRQ H[WUDFWYV

'KHQ XVLQJ WKH %$, DV D PHWKRG WR DBYWHRQ mRE
RYHUZHLJKW ZDV IRXQG DY %Q [0 GEDMY DRXEGRIIR BEL B K H
IRXQG XVLQJ WKH %0, ZKLFK GHPRQVWUDWHY LWV SRWHC

+RZHYHU LW LV LPSRUWDQW WR FRQVLGHUZWEBDW
IXQFWLRQV WKDW LPSO\ WKHLU RZ® FX&KRD REVKUYV WG FI\MQ
SURIHVVLRQDOV WKDW VHGHQWDU\ RFFXSIDMLRQ FZHDW DE
VIQGURPH 2Q WKH RWKHU KDQG ILUHILJKMDHYH DGERZW
PHWDEROLF ULVN

7KHUHIRUH LW LV LPSRUWDQW WR NQRZ KRZKWKH T
IXUQLWXUH LQGXVWU\ EHKDYHV WKXV H[SD®RLG/ALEIX VK HD
FRQVLGHULQJ UHJLRQDO DQG FXOWXUDODRVSHRFW RERWN



FRQGLWLRQV RI WKH IXUQLWXUH VHFWRU/ ORKA DAL HLAORBW \
IL[IHG VKLIW ZLWK WZR KRXUV RI OXQFK ZLWK/VWDRQGRBLU
SRVLWLRQ +RZHYHU WKH\ DUH VWIKODVHKS RK HOG1 YWHRO V WRU |
GXVW KDYLQJ XQGHU FHUWDLQ FRQGLWLRQV WKH QHHG |

7KH HDUO\ GHWHFWLRQ RI RYHUZHLJKW DPRWHEKHUR?>
FUHDWLRQ RI SUHYHQWLRQ DQG FRQWURW R&DMXEXALQP R
VLFEN OHDYH WKXV PLQLPL]JLQJ SXEOQLWFSHHDIOQNK GXOH W R
GLVHDVHV $FFRUGLQJ WR D UHFHREWNM@®WEHEY R DNWWDNDAU
KDV KLJK FRVWV IRU LQGXVWULHVY ZRUNHUV

7TKHUHIRUH EHVLGHV WKH GLUHFW EHQHQLUWHWRI WK
ERG\ ZHLJKW WKHUH ZLOO EH VDYLQJV WX IS XAEROWLW VYV 3 HW
KHDOWK DQG VRFLDO VHFEXULW\ V\VWEHF BEKPLGL WQ AOUHD PHRC
WKH SRSXODWLRQ 7KXV WKH REMHFWLYWMKRI| %%KH @G HW
DVVRFLDWHG IDFWRUV LQ ZRUNHUV RI WKH IXUQLWXUH VF

OHWKRGYV

‘H FRQGXFWHG D GHVFULSWLYH VWX®\KZLWEKRL NFRHIBR
IURP WKH IXUQLWXUH VHFWRU LQ WKH FLW\ RI '&§BWVD* I
FROOHFWLRQ ZDV FRQGXFWHG IURP O0DUFK AURY B BWRERRJ D
LQ WKH ODERUDWRU\ RI DQWKURSRPHWUEEW\HDNXK®GIIP HIQA
DFFRUGLQJ WR WKH DYDLODELOLW\ RI WKH DSSUDLVHG St

7KH VDPSOH FDOFXODWLRQ ZDV PDGH XVLQJRWKH (
FRPSRVH WKH ZRUNHUVY VDPSOH &RQVLGWURQ@I WKWK VI
HISHFWHG IUHTXHQF\ RI ZKLFK ZDV MWHQKB RW HRE& HD\FI
WKH SRSXODWLRQ RI %HDRWKRDLYRDODWKDUG HUURU RI
LQWHUYDO RI WKH YDOXH RI DW OHDVW ZRUNHUV U]

, QLWLDOO\ WKH DGRSWHG SURFHGXUHV WHH H @S
UHVHDUFK ZLWK KXPDQ EHLQJV RI WKH )HGHUDO

IROORZLQJ SHVROXWLRQ QXPEHU RI V

%HIRUH VWDUWLQJ GDWD FROOHFWLR®&HDWOOXSED YWIFRED (
VLIQHG WKH ,QIRUPHG &RQVHQW )RUP

/R SDUWLFLSDWH LQ WKH UHVHDUFK WW PEBWW MH
LQFOXVLRQ H[FOXVLRQ FULWHULD KDYHQPSHUPHQERXP R
KDYLQJ PRUH WKDQ RQH ZHHN RI VLFN OHDYH L WK \OD \



QRW EHLQJ LQ WKH JHVWDWLRQDO SHULR®RU RURBRIVQKE

LPSDLUPHQW ZKLFK ZRXOG PDNH LW LPSRVVLE®B\IRU WK

,QLWLDOO\ SHUVRQDO GDWD VXFK DWRJEHPRWIHGEC
DGGLWLRQ WR WKH DSSOLFDWLRQ RI TXHVWLRQQXUWHHV
PHDVXUHPHQWY DQG ILQDOO\ WKH GHGOLYEHORRBI WHWHW |
DFFUHGLWHG ODERUDWRU\ ZKLFK ZLOO EH GHWDLOHG EH

7KH SDUWLFLSDQWYV IXOILOOHG WKH (FRQRWPHF &C
&&(% Rl WKH %UD]JLOLDQ $VVRFLDWLRQ RKH HNXHHD/WAKR @ §
JLYHV GLIIHUHQW VFRUHV EDVHG RQ KR X\RH KRIOHG KFHKID® IRA
IDPLO\ DQG DFFHVV WR SXEOLF VRWKN LLFHW R RQ.D VAVAR QLROPIL ¥
$ % % & & ' (

7KH LQWHUQDWLRQDO SK\VLFDO DBWIWY WX RX MV WHI
DOVR DSSOLHG WR ZRUNHUV ,W FRQWW LSHW MRXHPVH\GEL R Q VD |
ZHHN LQ ZKLFK WKH\ DUH DVVRFLDWEGN Z IOW K VIXFMAL YLLQV P
KRPH DQG WKH WLPH VSHQW RQ D F WILXYH VWY HR/QLQ®D MUKHH HAL\
ZHHNO\ WLPH VSHQW LQ SK\VLFDORNRXVY LQWH\D \RIWR RIEQ
)LQDOO\ WKH LQGLYLGXDO LV FODIMVDFWG D \$ IVRIG HA WX
YHU\ DFWLYH" DFFRUGLQJ WR WKH ,3%$4 LWVHOI

$QWKURSRPHWULF PHDVXUHPHQWY ZHUH SHGIRUP
SURIHVVLRQDOV ZLWK WKH DSSUDLVHGEDQGLRR®X DGV JK
PHDVXUHG RQ D SRUWDEOH :&65 VWDGLRPHWMN®RI &PPPGLR
DQG D FDSDFLW)\ RI FP %RG\ PDVV ZDV RED/OHQRB GR
$FTXD 6,0 30HQD %UD]JLO ZLWK D FDSDFLW\ IRU N

:DLVW DEGRPHQ DQG KLS FLUFXPIHUHQFHV ZHUF
DQWKURSRPHWULF WDSH ZLWK D OHQRIRMIK/ RUHR DD WWK HF |
FXUYDWXUH ORFDWHG EHWZHHQ WKH UHBY @FHG DMK MW KI LS
JUHDWHVW SURWXEHUDQFH DQG DEGRPLH DD VFLWKGH HR
XPELOLFDO VFDU

%0, ZDV FDOFXODWHG XVLQJ WKH IRURPRXOD @KH >
ZDLVW WR KLS UDWLR :+5 ZDV FDOFXODW#BG XXDOQUWWW

FLUFXPIHUHQFH FP KLS FLUFXPIHUHRPVLEGP GDPDMD ZH
FLUFXPIHUHQFH DQG KHLJKW )RU WKHVHWKIURDXWK RQKR| %
IROORZLQJ FXWRII SRLQW ZDV FRQVLGHUHG IRH PHQ

'RUOG +HDOWK 2UJDQL]DWLRQ



‘H XVHG D 3UHPLXPS DQHURLG VSK\JPRPDQRPHWH
,QVWUXPHQW &R &KLQD WR PHDVXUH SUBWWRHWBQOIHR
DGXOWV 7KH SURFHGXUH ZDV SHUIRUPHG D®/GUMV®&/XDOWH
VLWWLQJ SRVLWLRQ IROORZLQJ WKH UXOHV RI WKH %UD]

'H XVHG WKH H[WUDFWLRQ RI WKH YHQRXV EORF
ELRFKHPLFDO SDUDPHWHUYV 7KHVH FROOHRWWRAWRHQH
D TXDOLILHG SURIHVVLRQDO LQ WKH ROLQKRDW IHQINVO \\
ELRFKHPLFDO SDUDPHWHUV DQDO\]JHKUR® UH &J O \KIHIKL OG F
OLSRSURWHLQ +'/ & DQG WULJO\FHULGHVPHWKRG WHKHH
DSSDUDWXV XVHG IRU DQDO\VLYV ZDV %R®SURWHR®\VWH& VZ
FDOFXODWHG XVLQJ )ULHXHZBOR YRWHWHOADRILRKH %UD]L
&DUGLRDRV\FRQVLGHUHG DV LQGLFDWRU RI SDUDPHWHUYV

‘DWD DQDO\WLV VWDUWHG ZLWK WKH LRORRGIRUF
FRUUHFWLRQ WR YHULI\ WKH DVVXPSWLR@QOR WER URDIQILKA
+'/ & YDOXHV VKRZLQJ QRUPDO GLVWULEXWVY RFQR Q8/XNEMMAX K
GHVFULSWLYH H[SORUDWLRQ RI WKH VWXGLB®WLRIULDEC
PD[LPXP DQG PLQLPXP YDOXHV DQG WKH FDOOWV XDIKDIVEWR QR G
W WHVW ZDV XVHG WR FRPSDUH WKH PHDOQ®QGAMWKAHEDRQ
KLWQH\ WHVW IRU QRQ SDUDPHWULF GDWD, ZB¥Y DWVWYRWY
XVLQJ VLPSOH OLQHDU UHJUHVVLRQ 3HDUDN\HRQ IY BYXYRFIL
EHWZHHQ %$, DQG RWKHU YDULDEOHV 7KH R®GY QUDWKL |
DVVRFLDWLRQ EHWZHHQ WKH YDULDEOHV ODLWK HDW P H®
VLIQLILFDQFH OHYHO RI ZDV DIBRIWHEB SHUORWW BIW LYWL
SURJUDP IRU :LQGRZV YHUVLRQ &KLFDJR 86%

SHVXOWYV
'H DVVHVVHG ZRUNHUV IURP WKH IXUQLMWX&H VHF'
ZHUH PDOH WDEOH
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Figure 1. Prevalence of high body adiposity index according to: a) economic class and,

b) level of physical activity of workers, Uba-MG, 2019.
Pearson's chi-square test. BAI: body adiposity index.

Discussion

The results found revealed a high prevalence of BAI among workers of the
furniture sector (50%). When compared with other studies that used the BAI as an
anthropometric measure, the percentage found was higher than that observed in adults in
Brazil, with a value of 36.89%°; in adults in Colombia, with 33.9%"; and with teachers from
Brazil, who obtained a percentage of 32.1%’.

However, once the BAI is a new method, an information base on the adiposity issue
is not available on a national basis. However, even though it is not the same method, which
would be ideal, the values obtained for overweight are similar to those observed in national
data, which used a different method. For example, in the Brazilian capitals and Federal
District where overweight reached a frequency of 55.7%; achieving 53.3% in the population
of Belo Horizonte”.

The results are also similar to studies conducted with other groups of workers, such
as basic education teachers® and urban collective transportation workers®, who used BMI as
an anthropometric measure. It is noteworthy that in the present study the BAI showed a strong
correlation with the BMI, so that, even using different methods, there seems to be a clear
signal that the problem of overweight in Brazilian society is present. This behavior suggests
special attention, as obesity acts as a "trigger" mechanism for the appearance of other

diseases, harming workers' health and in the future overtaxing government costs even more.



7KHUHIRUH ZH HPSKDVL]H WKH QHHGWNVNR @RWGHDWV WK
ULVN Rl PRUWDOLW)\ IURP DO @ RDWEERYDW E RO DK GV V MIX
SUHVHQW VWXG\ ZKR KDG KLJK %$, REWDLQHGE®RRIGHU
SUHVVXUH JOXFRVH DQG WULJO\FHULGH YDULDEOHV ZLW

7KHVH GDWD DUH DOLJQHG ZLWBQWGWXGR HIVGEK R2\U LIY:
IRXQG WKDW %$, FDQ EH D XVHIXO WRROGLQ EHHWHL\P PWOQJ
FRURQDU\ DUWHU\ GLVHDVH LQ WKH %R® JLQ@G DD B/RIV/X O B Y
QRW UHYHUVHG WKHUH ZLOO EH D WHGGBEOHRWMAR AT
K\SHUWHQVLRQ DQG FRURQDU\ GLVHDVH\ L@MO QBGLMA RA
FRPSURPLVLQJ WKHLU H[SHFWDWLRQV DQG TXDOLW\ RI OL

,Q IDFW REHVLW\ FDQ FRQWULEXWH WRHFBDWOH \EFOR
VXFK DV KLJKHU OHYHOV Rl OHSWLQ LV XDEWLYBWLRWKI
VIPSDWKHWLF QHUYRXV V\VWHP DQG UHQDQ ® QKRR WRIQ
FKDQJHW FDQ DOVR EH REVHUYHG WKDW REWWLWO\FRQW
R[LGDWLRQ DQG LQVXOLQ UHVLVWDQFH FDQH¥HWRQ
K\SHUWULJO\FHULGHPLD

ORUHRYHU ZH VXJJHVW WKDW DGLSRF\WWMXPRKMDWOH
QHFURVLV IDFWRU . DQG LQWHUOHXNLQ RIZKL\FXORQH ,DQN
WR VHFUHWLQJ PRUH OHSWLQ UHVL\QKLELIMRE SODNPLQ
FDXVH LQVXOLQ UHVLVWDQFH

:KHQ DQDO\]HG LQ UHODWLRQ WR W] KWBEOHJUHD
SUHYDOHQFH RI KLJK %$, KLJK EORRG SUHVVXUH& UDLV}
7KHUHIRUH HGXFDWLRQDO PHDVXUHV VKRM®RXEHLOPBUG A
UHGXFH WKLV VLWXDWLRQ %HFDXVH LW G&NVRNDREQO /K
FRPSDUHG WR ZRPHQ ,Q DGGLWLRQ ZRPER\ VDHGGWKR \KB I
EH GXH WR OHVV FRQFHUQ E\ PHQ ZLWK SUHYHQWLYH KHE

(YHQ WKRXJK PRVW RI WKH LQGLYLGXDOV DVVHV\
DVVRFLDWLRQ ZDV REVHUYHG EHWZHHQ DXHY%3YHUQ IDFAWD
QDWLRQDO GDWD VKRZ DQ LQFUHDNKKVL® R BEAHYVDR M O DXWD B JE!
DQ LQFUHDVH LQ WKH DJSQB YR QWIR ORBXOIDNUIRY IRU KHI
HQFRXUDJHG DLPLQJ DW UHGXFLQJ WKH ULVNVRIUWKH DS ¢

$ VLWXDWLRQ WKDW GUDZV DWWHQW L® DQRIQV WHIF M RIJ
DW JUHDWHU ULVN RI SUHVHQWLQJ KLJK HFW RER ADEOHG
UHVXOW PD\ EH DOLJQHG ZLWK UHFH@W®OVIVK\ELWVW Z BMF K



QRW SURYLGH KHDOWK EHQHILWY DRBURDR WY HWY KK UPV W
GHVHUYHV PRUH VWXGLHV WR FRQILUP WWKX-G IUHHW XGOW R Q R
EHQHILWYV RI SK\VLFDO DFWLYLW\ DW ZRUN

5HJDUGLQJ WKH VRFLRHFRQRPLF OHYHO RIUHRU®MHU
HFRQRPLF FODVV & ,W LV QRWHZRHVRK\%WSKDWFRKBUGJ?Z
UHGXFWLRQ Rl WKH HFRQRPLF FODVV RAWKXIGH H/S SR EZVW ¢
ORZHU WKH VRFLRHFRQRPLF SRVLWLRQ WKH3HRISDWHALW
KLJKHU LQFRPH PD\ KDYH DFFHVV WR LSW\LY RRKH DAS DWHAN  BF
VWXGLRY RU HYHQ FOXEV 7KXV WKH QHHG IRRQSXBOILA
WKH JURXSV ZLWK OHVV HFRQRPLF SRZHU WKDW DUH PRU

7KH DEVHQFH RI DQ DVVRFLDWLRQ EWMYZ\HEBQGWWHK HC
%$, LV VXUSULVLQJ DV LW LV H[SHFWDG WK R W JWUKIHD \WRUH
RI KDYLQJ RYHUZHLJKW DQG FRQVHT OHDWIOG \ RAARIQHIX B\ H/C
HGXFDWLRQ WHDFKHUV DQ DVVRFLDWLRRDDDNFMIXQLGN E )\
RYHUZHLJKW REHVLW\

)LQDOO\ LW LV QRWHZRUWK\ WKDWKEBAKSQHZRQWL &k
VRPH OLPLWDWLRQV VKRXOG EH FRRY IRGHUFRGR W\ K PW L I
ZKLFK DOORZV WKH RFFXUUHQFH RI U HLYG WWK-H ALOQW D 0S WH
WKH UHVXOWYV WKH ODFN Rl DVVHWFXHEORXAG VERID VQXI
YHULI\ IDFWRUV DVVRFLDWHG ZLWK WKH ¥\%H L@ D@ ®LWHR
QHZ PHWKRG LV DOVR QHFHVVDU\ WRDELSILO\G DWGE GLSHFI
WKLY PHWKRG HVSHFLDOO\ LQ GLIIHUHQW GRS XRD\GLRQY
RYHUZHLJKW DV LW LV QRW \HW D IXOO\ HYWDEOLVKHG P

‘H VXJIJHVW DV SUHYHQWLYH PHDVXUHV BRBRDW MRKH
FDPSDLJQV ZLWK OHFWXUHV RQ ZRUN H WR/Q KRIIDKOMDKO W& \ Dt
DPRQJ WKHP VXFK DV WKH LPSOHPHQW DBWAR R UR.IH @ DZEKRHW |
ZRUN

7KXV ZH HPSKDVL]H WKH QHHG IRU FRQWURORPHDV>
WKDW WKH SUHYDOHQFH RI REHVLW)\ &H FWIHIN RY WIKGIGDBR
RI RWKHU DVVRFLDWHG FKURQLF GLVHDVIH¥YDQIMW WLIQNHR g
KDELWV DVVRELDWHG ZLWK DZDUHQKFRWRSRUBRWURQ® RW L
VXSHUYLVHG SK\VLFDO DFWLYLW)\ LXH QW GRLMDLVRXQ HWR  $M\H
PHGLXP VL]HG FLW\ DFWLYH WUDQVSRUWDPM/RQ WR ZRUN



&RQFOXVLRQV

'RUNHUV IURP WKH IXUQLWXUH VHFWRU LQ 1883 O¥ KWK F
%$, PHWKRG VLPLODU WR WKH %UD]LOLDE ZSRBXEDWLZRQ |
%$, KDG KLJKHU DQWKURSRPHWULF EORR GKSRIHY \L)XQUH HO
WKH ULVN RI FDUGLRYDVFXODU GLVHDVHYV

'KHQ DQDO\LQJ WKH IDFWRUV DVVRF L DRV HGS [Z% RAKL W K
WKH %$, ZH IRXQG WKDW DGYDQFHG DJH DQRBFWHKWLRQF
+RZHYHU EHORQJLQJ WR ORZHU VRFLDOH QQWVH,V ZDV DV

S5HIHUHQFHV

$PHULFDQ &ROOHJH RI &DUGLRORJ\ $PHULRF® @ UHDNUIF
*XLGHOLQHV ([HFXWLYH VXPPDU\ *XLGHRL@®MNWUZKH LRKW
REHVLW\ LQ DGXOWV $ UHSRUW RI WK H)RWPHU L@ B UHD
*XLGHOLQHY DQG WKH 2EHVLW\ 6RFEHMW\SRDGLYKHGLED @
RI & DUGLRORJ\ $PHULFDQ +HDUW $VVRRLGWORQHMD \GID MH
VIVWHPDWLFD UHYLHZ IURP WKH 7KH 2EHVLW\ ([SHUW 3DQ

%UDVLO OLQLVWpPpULR GD 6D~GH 6HFHPAVBWDUIGIH ®H J
(VWUDWpJIJLFD H SDUWLFLSDWLYD GH IJDWHROMVUGMLOLVFR 9
GRHQoDV FU{QLFDV SRU LQTXpULWR WHOHI{QLFR %UDVtO

20LYHLUD 5%$5 ORWD -~QLRU 5- 7DYDUHV "")3506R UHN WD :
SBUHYDOHQFH RI REHVLW\ DQG DVVRFLDWILRQLRI RE LFDV
WHDFKHUV 5HY %UDV &LQHDQWURSRP '"HVHPSHQKR +XP

6RX]D /36 $VVXQomR $$ 3LPHQWD $0 )IDHWRWRG/RDY VY MR
5HJLmMmR OHWURSROLWDQD GH %YHOR +RUL]R@PWROOLQDV *H

(

<HVLO ( .|VH % g]GHPLU 0 ,V %RG\BGESPWLO\ TGO
OHDVXUH IRU '"HWHUPLQDWLRQ RI %RG\ )DW" - $P &ROO 1X

6HIJKHWR : +DOODO 3& ODULQV -&% 6L40 YHDW' &0 & RH/OR
DVVRFLDGRV H tQGLFH GH DGLSRVLGDGHEPRMHSRREBRODF& |
&LrQF 6D~GH &ROHWLYD

20LYHLUD 5%$5 ORUHLUD 2& ORWD -~QLRU %HQ EHRE\QV
DGLSRVLW\ LQGH[ DQG FDUGLRYDVFXODU ULNMQW IDRFSARRPU
'"HVHPSHQKR +XP H

*DUFtD $, 1LXR 6LOYD /$ *RQJiOH] 5Xt] LSEBPWIH] PGB
PDUNHU Rl REHVLW\ DQG FDUGLRYDVFXODU ULQRQ Q XD/GX



'DQJ + 6XQ < :DQJ 6 4LDQ + -LD 3 %AKG\QDEGLARYLWKD
OLSLG DFFXPXODWLRQ SURGXFW DQG F D URQ RRAHM®DLERY/L
SKHQRW\SHV LQ WKH ULVN Rl K\SHUXULFHPLD DPRAOD &K

6WUDXE 0 )RVKDJ 3 3U]\WAOHN % +RDOLW] /MHLNMAKLIN
2FFXSDWLRQ DQG PHWDEROLF V\QGUR MM RIQD & WHUXHG F R QU
ZRUN DFWLYLW\ RFFXSDWLRQV RI *HUPDQ RQHOHWPRW HUE C

SDPDVDP\ $ /DOLEHUWDP ) $NWDYRXNLDQ &3Y DKW K XIQ H&
6PRODU] %* *DQJXO\ 5 'XK 06 'LUHFW W$E&RI\QW AN WE®H
2EHVLW\ $PRQJ 3ULYDWHO\ ,QVXUHG (PSIOFRDHHYV,Q& X\RW B D
2ZWKHU ODMRU ,QGXVWULHV LQ WKH 8QLWHG 6WDWHV - 2F

$VVRFLDomR %UDVLOHLUD GH (PSUHMWDM BBdin R HMTRQ{\PL
%UDVLO

,QWHUQDWLRQDO 3K\VLFDO $FWLYLW)\ 4XHVIRIRYBO LK
KWWSV VLWHV JRRJOH FRP VLWH WKHLSDT ! $FHVVR HP

‘RUOG +HDOWK 2UJDQL]DWLRQ 1DWLR®XD®H OQL\QWMVWR G/
LGHQWLILFDWLRQ HYDOXDWLRQ DQG @ WDHDVORHQ W KRII HR)
UHSRUW 1DWLRQDO ,QVWLWXWHYV Rl +HDOWK 2EHVLW\ 5F

'RUOG +HDOWK 2UJDQL]DWLRQ 3K\WHWDW VRDWR XD QWK
SHSRUW RI D :+2 ([SHUW &RPPLWWHH *HQHYD :+2

6RFLHGDGH %UDVLOHLUD GH &DUGGRIORUEBUWH QNVUWHRW |
&DUGLRO

JULHGZDOG :7 /HY\ 5, )J)UHGULFNVRQ "RQWNLPRINGRQ M
OLSRSURWHLQ FKROHVWHURO LQ SODVPDLIXUWKRRWQX& Kl

6RFLHGDGH %UDVLOHLUD GH &DUGORSRGHPLDVLHKBWHY
DWHURVFOHURVH $UT %UDV &DUGLRO VXSO

6RFLHGDGH %UDVLOHLUD GH (QGRFULQRPRHYDGDBGSA]
GLDJQYVWLFR

$'$ $PHULFDQ 'LDEHWHV $VVRFLDWLRQLBEMDQPBD LGV |
'LDEHWHYV &DUH 6 XSSO 6

20LYHLUD &0 3DYDQL - .ULHJHU -( $OYLP 52R@RXUm
DGLSRVLW\ LQGH[ LQ DVVHVVLQJ WKHGHMNMHND RS PH\GW  VWGKLI
+HDUW 6WXG\ 'LDEHWRO OHWDE 6\QGU



$OPHLGD 57 3HUHLUD $'& )RQVHFD 0-0' ODRFRVDVEDRC
EHWZHHQ ERG\ DGLSRVLW\ LQGH[ DQG FRURDXG\UR SIGLXQ
+HDOWK (/6% %UDVLO &OLQ 1XWU

1JX\HQ 7 /DX '& 7KH REHVLW\ HSLSHPWHQ@Q®R Q WE&DICP S

JUDQVVHQ 5 ORQDMHPL + 6WURHW G G\MOWNVBHGHEBQD--3®
1RUWK $P

&DPSRV .( 6LQ]DWR <. 'DPDVFHQR '& 5XGU@LPDE& 21
LQVXOLQD )HPLQD

L QVWLWXWR %UDVLOHLUR GH URVIH®MIRD GD (¥ RVIXNVOtL o\l
LGDGH = ,QGLFDGRUHV LPSOtFLWRV QD SURMHomR +*
KWWSV 72z7zZ LEJH JRY EU HVWDWLVWLFDV QRFRSRUWDO \
SRSXODFDR KWPO" W GRZQORDGV $FHVVR HP GH MXO

&RHQHQ 3 +X\VPDQV 0$ +ROWHUPDQQ $ .UDXW\W DOOF
'R KLJKO\ SK\WLFDOO\ DFWLYH ZRUNHWZ GLMW K PHOAD § QI
GDWD IURP SDUWLFLSDQWV %U - 6SRUWV OHG

.ROFKUDLEHU )& 5RFKD -6 &pVDU '- ORQMMH/HNRHQ2RI)U
SK\VLFDO DFWLYLW\ LQ SHRSOHV ZLWK W\SH GLDEHWHYV

'DJQHU .-3 %DVWRV -/ 1DYDUUR $ %RKXQYI)D®RFRRHN
DPRQJ DGXOWV LQ JORULDQRSROLV VRXWKHUQ %UD]LO *

=KDR 5 %8 : &KHQ < &KHQ ; 7KH 'RVH 5HVSHRQRH $V\
ZLWK &KURQLF 'LVHDVHV DQG WKH 5LVN IRUIHOHQED % WD (
6WDWXV $ 6\VWHPDWLF 5HYLHZ DQG OHWD $QDO\VLV - 1X
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$UWLFOH SUHYDOHQFH RI OHWDEROLF 6XQGURBEKVY® URU
$UWLJIR IRL HQYLDGR SDUD 5HYLVWD %UDVLOHLUD GH 6D~

$SEVWUDFW

,QWURGSHWXBRU SK\VLFDO DFWLYLW\ UHGXKHNVFOUGERW
PHOOLWXV KLJK EORRG SUHVVXUH DQG REHB& RWM HIF RWAL Y ®I.
WR DQDO\]H WKH SUHYDOHQFH RI 06H MK FGRYMNKHFHWLLRE XD
ZLWK ZRUNHUV ZLWK O PHDQHDIHW RTKH UHFRPPHQGD
,QWHUQDWLRQDO )HGHUDWLRQ 'LDEHW H\6 Z$IQ\M KFRRGS\RLPG-HN
EORRG SUHVVXUH ELRFKHPLFDO DQG DWF\FHEHYXRMKMY U\
SUHYDOHQFH RI 06 ZDV ZLWK RI WKH DS8SUDLVI
FRQGLWLRQ 7KH PRVW SUHYDOHQW IDFWRUV ZHUHKKLJIK
ZDLVW FLUFXPIHUHQFH :& 7KHUHVKDNJBQ 2BVVRFL®
DQG QXWULWLRQDO VWDWXV 25 S LRQ ,Q I
DQDO\WLVY EHWZHHQ :& DQG WKH YDULDEOHV RIQGBHIH
S DQG VHGHQWDU\ WLPH S VKRZ
s &RQFOXWIRE® SUHYDOHQFH RI 06 LQ ZRUNHUV ZDV
REVHUYHG LQ RWKHU JURXSV RI ZRUNHUVK $BR®JHWVE A G\
QXWULWLRQDO VWDWXV ZHUH LGHQWLILHG

.H\ZRUGUVVN IDFWRUV PHWDEROLF VIQGURPH ZRUNHUYV



SHVXPR

, QWURGXomR D DWLYLGDGH ItVLFD UHJXOXODWH&X] FRY
GLDEHWHY PHOOLWXYVY KLSHUWHQVmMR H REHYOULGEDGHODYV
2EMHWLYR DQDOLVDU D SUHYDOrQFLDDGHR 86 GHHPL WU DEDN
HVWXGR WUDQVYHUVDO FRP WUDEDOKDGRUHV $NRP Py
UHFRPHQGDO}HV GD )HGHUDOmMR ,QWHUQDVLRUDID FEOHD MVOLE
GH 60 2V SDUKPHWURV DQWURSRPpWULFRVHWUHDN VHRILF
DYDOLDGRV 5HVXOWDGRYVY D SUHYDOrQFLD GHF®®P IRUpGH
60 2V IDWRUHV PDLV SUHYDOHQWHYV IRUDP KL SIHHUWMHELINDM |

GD FLQWXUD && HOHYDGD +RXYH DVVREBLDomR @D ¢
R HVWDGR QXWULFLRQDO 25 S $ROHp® WG IS\D\DR
HQWUH D && H DV YDULiIYHLV LGDGH FRUSRUDO tQG

H WHPSR VHGHQWIULR S PRVWURX

&RQFOXVmMR D SUHYDOrQFLD GH 60 HP WRWNEPOKD
REVHUYDGD HP RXWURV JUXSRV GH WUDEDOKDRBDMYV
LGHQWLILFDGDY D LGDGH H R HVWDGR QXWULFLRQDO

3DODYUDVIPWRYHMY GH ULVFR VtQGURPH PHWDEYOLFD WL



, QWURGXFWLRQ

&DUGLRYDVFXODU GLVHDVHV &9' KDYH H[FWMBWOHG
ZRUOGZ2@GH JOREDO VFDOH WKH SUHYDOHQFLH SIRL®VFD V

&DUGLRYDVFEXODU ULVN IDEFWRUV FDQUPHQIVBRFQD
SUHVHQWDWLRQ RI PHWDEROLF VI\QGURPHVHEFH RIL AKKIH
PRUH FDUGLRYDVFXODU ULVN IDFWRUV

7KLV V\QGURPH WULJJHUV D FRPSOH[ SDWKRIQVL
LPEDODQFH LQ HQHUJ\ LQWDNH DQG H[SH@GIHWFWHG EJ
JHQHWLF HSLJHQHWLF IDFWRUV DB ®RDDIVDE B QWO UR\ ONKH
GHWULPHQW RI WKH SUDFWLFH RI UHJXODU SK\VLFDO DFW

5HJXODU SK\VLFDO DFWLYLW\ DFW\XHHR ® DI6Q DV VLN ID
SUHVHQWVLIQVLQRWHZRUWK\ WKDW UHJXODWD BKRWKIMFRD\DFV
DV SHUIRUPLQJ SURJUDPPHG SK\VLFDO H[HEBLBDRWLYXWSH
GDLO\ DFWLRQV IRU H[DPSOH WR ZRUWL DD G LI\W® DFHQAZD.
LQ WKH ZRUN DQG GRPHVWLF MRXUQH\

7KXV FRQVLGHULQJ WKDW LQGLYLGXDOQ WXHQBRI®
HQYLURQPHQW LW LV LPSRUWDQW W RWE RS\ & H B HVBK H kSLD)
EH VHGHQWDU\ RU DFWLYH ,Q VRPH S UHRWHR/ WIHRGQMW HWWK K M
SK\WLFDO DFWLYLW\ DQG KLJK VHGHQWRXUNTEKBKDW LW K DX
QHJDWLYHO\ LPSDFW RWKHU ULVN IDFWRUV UHODWHG WR

W LV QRWHZRUWK\ WKDW WKH HDUORBSWRFW®RR [ HR
FRQWULEXWH WR WKH FUHDWLRQ Rl SUHYRQWERQ® RQ G|
VSHFLILF JURXS 6XFK PHDVXUHV FDQ EH LQERWKR DD WH
LQIRUPDWLYH DQG HGXFDWLRQDO DSSURBRKVVDQIBWIHY LM \
DFWLRQV EHLQJ HIIHFWLYH ZLOO SUBWGILGH FOQUWM B X.FVFIUR
OHYHO RI SK\WLFDO DFWLYLW\ DQG SURPRWLQJ ZRUNHUV

7KHUHIRUH WKHUH LV D QHHG WR DVVM\K\L\ZRVNHOWD
LOQWHQVLYH VHFWRU EHLQJ DQ LRRFOW B Q®J \OR X UFGIL RUFHD|
IRUPDO MREV $VVRFLDWHG ZLWK WKUWH IRK YO XGLWW LY
WKH DLP RI WKLV VWXG\ ZDV WR DQDORNJH WRK HW S b H )/»Ouad
,QGXVWU\

OHWKRGYV



‘H FRQGXFWHG D GHVFULSWLYH VWXG\ BSIRSK @D WU RQ
ZRUNHUV LQ D IXUQLWXUH LQGXVWU\ LAWKMKUBPLIWY RAKE K
VHFRQGDU\ DUWLFOH WR WEHKHWXWKE\PHOLKRGEBD RHW 200V
‘DWD FROOHFWLRQ FRYHUHG WKH SHULRG IUR RDFRUWL W
LQ D UHVHUYHG URRP DW WKH LQGXVWRIDDQWXALRDERR H
PHDVXUHPHQWY DW D XQLYHUVLW\ PBPWRUSDR & BRFRXIGH. ¢
DYDLODELOLW\ RI WKH DSSUDLVHG SHUVRQ

7KH VDPSOH FDOFXODWLRQ ZDV PDGH[ BFFR(UGL @JWRR
FRPSRVH WKH ZRUNHUVY VDPSOH ZKHUHIQGLVDWRKID H L& LLF
SUHYDOHQFH RI WKH GLVHDVH LQ WKHBRIIXQOBRWLRBS GL Q.

WROHUDRKHG ZLWK D 3 RI ZKLFK ZDV IRXQG XWIHQIWNK'I
FDUGLRYDVFXODU ULVN IDFWRUV LQ WKHVER DXOW QR Q URKH
DQG D FRQILGHQFH LQWHUYDO RI WKH YDOXH RI Z

PLQLPXP QXPEHU RI ZRUNHUV QHFHVVDUZRVURVEKR VKROWH ANt
WKH PHDQ RI ULVN IDFWRUV DV WKHUH LV QR QDWLRQDO
, QLWLDOO\ WKH SURMHFW ZDV DSSURWUHX Z\L WK H X®
EHLQJVY RI WKH )HGHUDO 8QLYHUVLW\ RI 9LORVD X (
IROORZLQJ 5HVROXWLRQ QXPEHU Rl W
RI WKH %UD]JLOLDQ *RYHUQPHQW IRU VWXGD HAVR ZDOW RKWKLR
IDFWRULHY DQG SDUWLFLSDQWYV ZHUH L@Q¥YXW UWERMWKHAG R g W
WKH ,QIRUPHG &RQVHQW )RUP
7TKH LQGLYLGXDOV VKRXOG PHHW WKH | ROONRIZALEID MWHF
WKH VWXG\ KDYLQJ D PLQLPXP RI WZR \HDRQUVPRIUAHRW K D
RQH ZHHN RI VLFN OHDYH LQ WKH ODMMANHMNHD URU WRRW R
WKH JHVWDWLRQDO SHULRG QRW KDYLQJUPHDRAR S\HHGYLHF
NLGQH\ DQG RU OLYHU GLVHDVH SHULSKHUDOLQWWHPRLW®
FODXGLFDWLRQ WKDW ZRXOG PDNH LW LPSRWVWWVEXG\IRU \
7KH ILUVW VWDJH RI WKH VWXG\ KDG @BHWBUFRIGGOHRW
D WLPH VHW E\ WKH IDFWRU\ DQG RU ZRURKW OB\ WKHK HI S
LQGLYLGXDO WKHQ ILOOHG LQ WKHLU S HWMWR QIRQ NGADRADBG
HGXFDWLRQ 7KHQ ZH DVVHVVHG WKH DQWKURSRPHWULF
7KH EORRG SUHVVXUH OHYHOV ZHUH PHDY&X WHXH U RW(
VSK\JPRPDQRPHWHU 3UHPLXPS :HQ]JKRX ,QVWUXPHXIW &R



IRU DGXOWV 7KH SURFHGXUH ZDV FRQGXFWHBWZ DWKH W k
PLOXWHV LQ WKH VLWWLQJ SRVLWLRQ

$QWKURSRPHWULF PHDVXUHPHQWY ZHUH \DDN®O QLIK!
FORWKHYVY DQG EDUHIRRW +HLJKW ZDV PGIDRPHMAIGUX \&DQIG |
%UD]LO %RG\ PDVV ZDV REWDLQHG RQ D XIRBWDEOH 3¢
30HQD %UD]JLO G6XEVHTXHQWO\ WKH ERGWKIPDMW&QGH]
FDOFXODWHG DQG FODVVLILHG

:DLVW DEGRPHQ DQG KLS FLUFXPIHUHQFHWMS ZHUH
DQWKURSRPHWULF WDSH :DLVW FLUFXRAMN HFXBK DX UPH
EHWZHHQ WKH ULEV DQG WKH LOLDF FUHMW RWKHHPMS
SURWXEHUDQFH DQG DEGRPLQDO FLUF XmPIl F\KHQ K A EAID\L RE
7KH ZDLVW KLS UDWLR :+5 ZDV PHDVXUIMG® HQ FGIL EL GLIQH
FLUFXPIHUHQFH

7KH HVWLPDWLRQ RI ERG\ IDW SHUFHQWDJHW %KH ZD
PHDVXUHPHQW DQG DQDO\VLV WHFKQLTXH SRERWRFHR® W K
PHDVXUHPHQW RI WHDWXUHR® GVWK WKH VFLHQWLILF &HVF
7HF PRGHO &HVFRUI %UD]JLO 7KH FRQYHBDVLRHNGRI| EBRWE
IRUPXOD RI 6LUL %) > %' + @ [

7KH VHFRQG VWDJH RI GDWD FROOHFWLRIQ ZR® OWMR WR
EHWZHHQ DQG RYFORFN LQ WKH PRUQL®QO LE)LEF DX 3QIDIC
IDERUDWRU\ RU LQ WKH IDFWRU\ LWVHOW RMNNE LF R O HK\RW
KLJK GHQVLW\ OLSRSURWHLQ +'/ & DQG WULQJ\FBWLEH\
FDORULPHWULF PHWKRG 7KH DSSDUDWXWWHG |MREZ B
OLSRSURWHLQ /'/ & ZDV FDOFXODWHG XVLQJ WKH JULHG!

7KH WKLUG VWDJH RI GDWD FROOHFWHRKBOFRU $KV\SIR
DFWLYLW\ XVLQJ DQ $FWLJUDSK DFFHOHURPQWB USURRG
HVWDEOLVKHG SRVLWLRQ RQ WKH ULJMKHVWLGB (RIS VKW LER
LOQVWUXFWHG WR SXW WKH GHYLFH RQYLDVQG W BPRY & XWX C
SXWWLQJ LW EDFN RQ ZKHQ DFWLYLW\ FHDVHV NHHSLQJ

$IWHU VL[ GD\V XVLQJ WKH GHYLFBREZW @DNGHREO OM W
VRIWZDUH 7KH FROOHFWLRQ ZDV F R Q\HDEFKWHHEG DYD OLH® VR
RI XVH SHU GD\ DQG ZLWK DW OHDVW NH@G GD&DLQ GE RAD!
OLIJXHOHV 7HK(W UBIORUH RI WKH PRQLWRUHG ZRUNHUYV
FRQGLWLRQV



$IWHU DQDO\]LQJ WKH DFFHOHURPHW HUX \SHG \M R WFIDEX
SK\VLFDO DFWLYLWLHV OLJKW ” FRXQWV \PRGRURW W
! FRXQWVY 6HGHQWDU\ EHKDYLRU ZDV FODVFRNG\WEVDV L
‘H XVHG WKH SDUDPHWHUV SURSRVHGUDWILRR EGW H L
FRQVLGHUHG DV KDYLQJ 06 WKH LQGLYE®RDHUN® RN ODXN R
RWKHU ULVN IDFWRUV DQG WR EH FRQRIXGKBUKIDGY L WIKJ IS U
FLUFXPIHUHQFH DQG RQH PRUH ULVN IDFWRU
$IWHU GDWD FROOHFWLRQ GDWD D QDWQRLVWHIANVMNI W
JLOOLHIRUV FRUUHFWLRQ WR YHULI\ WLKD-E DMV X B R BALIRTX R
GHVFULSWLYH H[SORUDWLRQ RI WKH VWXAQ GRYDIDDEPH
GDWD DQG PHGLDQ DQG PD[LPXP DQG PLQLPXR WDIOHKH\
FDOFXODWLRQ RI SUHYDOHQFH ZLWK WRBMN DHWVIS HPAVGLHY
BWXGHQWIV W WHVW ZDV XVHG WRLGRPSH QG NN JFUHRDXE\
0DQQ :KLWQH\ WHVW IRU QRQ SDUDPHWULF &EBFWDUHKRWLIR
ZDV XVHG WR YHULI\ WKH DVVRFLDWLRK 2 EGW 5B WQRF R DN\H
GHWHUPLQH WKH VWUHQJWK Rl DVVRFNLIPMWKQDEHWERE QL
LQWHUYDO 7KH DVVRFLDWLRQ EHWZHKH@XQKPRNXQWDS OWD
UHJUHVVLRQ )RU DOO WUHDWPHQWYV [&QJQWDWDQWHFDK

ZHUH SHUIRUPHG XVLQJ 6366 IRU :LQGRZV YHUVLRQ é
SHVXOWYV
'H DVVHVVHG ZRUNHUV PRVW RI ZKRP WHKHH F

FKDUDFWHULVWLFV RI WKH ZRUNHUYV



/TDEC & KDUDFWHULVWLFV RI ZRUNHUV IURP WKH IXUQLWXUt

Q

6H[

JHPDOH
0DOH

$JH

\HDUV
1 \HDUV

RUNLQJ VHFWRU

$GPLQLVWUDWLYH
3URGXFWLRQ

(GXFDWLRQ

,QFRPSOHWH HOHPHQWDU\ VFKRRO

&RPSOHWH HOHPHQWDU\ VFKRRO
,QFRPSOHWH KLJK VFKRRO
&RPSOHWH KLJK VFKRRO
,QFRPSOHWH KLJKHU HGXFDWLRQ
&RPSOHWH KLIJKHU HGXFDWLRQ

IXWULWLRQDO VWDWXV

1RUPDO
2YHUZHLJKW

OHWDEROLF VIQGURPH

1R VIQGURPH
3UH VIQGURPH

6\QGURPH
6HGHQWDU\ EHKDYLRU
Rl WLPH
! Rl WLPH
JRQWH 6XUYH\ 'DWD
b ZRUNHUV IXOOIL%)Z-I\GHLHZ}M_EJ[KWLR%O,

DFFHOHURPHWHU

FNJ PRUNHUV XVHG WKH
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The most prevalent risk factor was high blood pressure and/or hypertension,
followed by high waist circumference and most of the appraised individuals had between one

and three risk factors for MS (Figure 1).
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Figure 1 Prevalence of risk factors for metabolic syndrome in workers from the furniture
sector, Uba-MG, Brazil, 2019.



7TDEOH VKRZV WKH FKDUDFWHULVWLMHWHRQPHKR | VOO
7KH YDOXHV RI ULVN IDFWRUV ZHUH VLJOK I WRHKHQ W\Q\GKIRI
S HIFHSW IRU ZHHNO\ ZRUNORDG K HIIRKRX VWERWD §
YLIRURXV SK\WVLFDO DFWLYLW\ DQG QXPEHU RI VWHSV SHI

rDEC &KDUDFWHULVWLFV RI WKH VDPSOH DFFRUGEQJ WI
VIQOGURPH 8Ei 0* %UD]JLO

9DULDEOHYV 1R 6\QGURPBUH DQG 6\Q GURPH®XH
Q Q

$JH \HDUV “ “
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9LJRURXV DFWLIYLW\ W
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093%$ WLP'H

6WHSV $HU GD\

%ROGIDFH LQGLFDWHY VWDWLVWLFDO VLJQLILFDQFH S
® DWD DUH SUHVHQWHG DV PHGLDQ OX®E PLIDQO X KL DWRW P ZHWVAX BUHY HQWHG DV
VWDQGDUG GHYLDWLQVD6WMNCEHQWOY WRVHZWRUNHUV ZLYB RBXQGURRHRPH DQG
%0, ERG\ PDVV LQGH[ :& ZDLVW WLKIEXPI1HL HADAW W 4« LBDUDWLR %3 \AR@\RIDW SH
EORRG SUHVVXUH '%3 GLDVWROLF DORRG GUSRSKRWHL4Q/ &'/ KLIAREHGHQVLW\
PRGHUDWH YLJRURXV SK\VLFDO DFWLYLW\



7DEOH SUHVHQWYV WKH RGGV UDWLRV IRU WKH GHY
'KHQ DQDO\]LQJ WKH PXOWLSOH OLQXBPIHWHQBHV/QE QQKF
YDULDEOHV LW FDQ EH HYLGHQFHG WKDW DJH PH S

LQ VHGHQWDU\ EHKDYLRU S ZHJH DVVRFLDWFH

7DE(C $QDO\VLV RI IDFWRUV DVVRFLDWHG ZLWK SUH DQG P
IXUQLWXUH VHFWRU 8Ei 0* %UD]LO

9DULDEOHYV 3UH GGV 5DWLR3 YDOXH
6tQGURPH &,
Q

6HJ

YHPDOH

ODOH

$JIH

\HDUV
1 \HDUYV

'RUNLQJ VHFWRU

$GPLQLVWUDWLY
SURGXFWLRQ

1IXWULWLRQDO V

1RUPDO
2YHUZHLJKW

6HGHQWDU\ EHKI

Rl WLPH
! RI WLPH

%ROGIDFH LQGLFDWHY VWDWLVWLFDO VLIJQLILFDQFH S
P3HDUVRQ V FKL VIXDUH WHVW ZLWK FRQWLQXLW\ FRUUHFWLRQ
E2YHUZHLJKW ReOPS &, FRQILGHQFH LQWHUYDO

'LVFXVVLRQ
7TKH SUHYDOHQFH RI 06 IRXQG LQ WKH SUHNE®W VW)

EHLQJ ORZHU WKDQ WKDW REVHUYHG NQRWDIOHWU VQ X&LRAK
Rl WKH DSSUDLVHG LQGLYLGXDOV ZHUMQG LDQ QRDAHG HLGA



WHDFKHUV ZARZHYHU VLPLODU YDOXHV ZHUH IRXQG LQ
FRPSDQ\ ZLWKKHVH UHVXOWYV UHLQIRUFH WKH QHHG IRU
FRQVLGHULQJ WKDW WKH SUHVHQFH RI 66 LQWHQ YGLDN DR
FRQWDLQV LQIRUPDWLRQ HGXFDWLRQ FRQWURO DQG LQ!

W LV QRWHZRUWK\ WR GUDZ DWWHQWLRQ SWRHWHKGWI
VWXG\ ZHUH FODVVLILHG DV KDYLQJ SUH E\QKGIWIXKP HD L2\
FLUFXPIHUHQFH DVVRFLDWHG ZLWK DQWW®&WH B\ WIL\GN. ID 6 W
7KXV LW LV LQWHUHVWLQJ WKDW RFFXRD/L @OD lUH B WHH
QXWULWLRQ DQG SK\WLFDO DFWLYLWRWI BMKERVPH DRUN IF B
ZKLFK LQFUHDVHV DEVHQWHHLVP DQ&HIHIWWLYHQN WP WD
H[SHQVHYV

+LJK ZDLVW FLUFXPIHUHQFH ZDV WKRUVHEBRQHP R VK
LV D FRQFHUQLQJ IDFWRU DV WKH [FOWRHWRUM DEMSIRAVH PR
WKH VXEFXWDQHRXV RQH ZKLFK LV UHODWH® RWR QWK/H DI
FRQVHTXHQWO\ WR ORZ JUDGH VXEFOLQ IRADKD UG L& P PR/
GLVHDVKHQ FRPSDULQJ WKH UHVXOW IRXQG ZLWK VRKMHK H U
UHVXOWYV DUH ORZHU WKDQ WKRVH REWIDWRHG ZLWK EXW
KLJKHU WKDQ WKRVH REWDLQHG E\ ILUHILJKWHUV ZLWK

,Q UHODWLRQ WR WKH RWKHU DQWKURGR PZHNVQ R A/ LLE)
WKDW LQ LQGLYLGXDOV ZLWK SUH DQG 065 LB®RY LMQW KU R €
:+5 DQG WRWDO DGLSRVLW\ %0, DQG %) ZHUK&ILH&HU
VDPSOH ZDV RYHUZHLJKW 6XFK GDWD ZHUiHOR LIKWIR &'
0* ZKLFK SUHVHQWHG D SUHYDOH@RHHYHU ZKHR YFRZSD.L
JURXSV RI ZRUNHUV WKH UHVXOWYV ZHUWH W RALDQ U QWRX W
EDVLF HGXFDW IDRXG VL BDIEKHUM KW H UV

7KHUHIRUH LW LV LPSRUWDQW WR FRQWUR®W REH
QRWHZRUWK\ WKDW DGLSRVH WLVVXH LV DE\ NQGRHRILRK
LQIODPPDWLRQ WULJJHUHG E\ LQFUHDVHGQGHYH®XF WL FSQ
DQWL LQIODPPDWRU\ PDUNHUV ZKLFK FDQ HRIYWURG X
PHWDEROLF DQG FDUGLRYIXLFXOPQFRPGW UEEWWRIQWR WK
VXFK DV IRU KLJK EORRG SUHVVXUH GXH W R\\D/F WR YCLD\GL
UHQLQ DQJLRWHQVLQ DIRGARLYWMKEBDRY WHMWYWWWDQFH E\ VFh
UHVLVWLQ DQG SODVPLQRJHQ DFWILYQIFWLR® ZLIDKLEH W\RX
LQIODPPDWLRQ GXH WR REHVLW\ HVSHFLDO®\ DAXGH UMHX/RR



UHGXFHV LQVXOLQ UHFHSWRU VHQVLVGHAWAD\DHGE LG R
WULJO\FHULGHV LQFUHDVHG IUHH IDWW\ DFQBM L'Q &VKH C

7TKXV FRQVLGHULQJ WKH HDVH RI VHOI FRQDWOQR O RRU
WKH ZRUNHU WR PDNH WKLV DFWLRQVVKR®O @ LPIS UK LIMHE&
PHDVXUH E\ XVLQJ RQO\ DQ DQWKURSRBHWIQR VW DISBIU G
LQFUHDVHG FRQGLWLRQ IRU WKH HPHUJHQFH RI1 06

+LJK EORRG SUHVVXUH ZDV WKH PRVW SUHYDOHQW
DSSUDLVHG LQGLYLGXDOV )LJXUH g KHWUIRRBB\ DW LW |
WR YHULI\ WKH UHDVRQ IRU WKH LQFUHDVK QBYHOAWWRK EK
SUHVVXUH GDPDJH WKH DUWHULHYVY FDXVLIQQ WKH \WHBRQ
RWKHU WDUJHW RUJDQV

KHQ DQDO\]LQJ WKH EORRG SDUDPHWHUBVY WHU RE VH
I' & VKRZHG QR VWDWLVWLFDO GLITHUHQGMXEWWZXZHH@ O U(
ZKDW ZDV YHULILHG LQ EDVLF HGXFDWGERIQH WH®FKW UN
SDUDPHWHUV DFFRUGLQJ WR WKHNVIURXQR WIHYZ R IDIDIG\ ZNLRADK
WRWDO FKROHVWHURO VKRZ FRQIOLFWAIQR\ UHN@ G WWR LKQD |
+'/ & ,Q DGGLWLRQ UHJIJDUGLQJ WKH /'l & FKWQLWH VY QWHUH
& DUH YHULILHG ZKHQ DVVHVVLQJ SDWHMIHWOHNVVQZ VW KO0 DL
SDUWLFOHYVY ZKLFK DUH PRUH DWKHURJHQLF WKDQ ODUJH

5HIJIDUGLQJ WKH OHYHO RI SK\VLFDG HHDFSAMWH WMK H VD
VWHSV Rl ZRUNHUV EHLQJ DERYH WKH UHFRPPHQG
EHWZHHQ WKH JURXSV ZLWKRXW VI\QGURPHIBQE LRV VEKI
IRXQG LQ WKH VWXG\ EKRAORXQIAU W KIDWDWHDFKHUV ZLWK
GDLO\ VWHSV )XUWKHUPRUH ZIQVK YoAUXGL GEL\D&ER P B QY H KHLWK|
PDLQ ULVN IDFWRUV ZHUH VHHQ LQ LQGILG IMEXKDWK/RY HWEZK
1 VWHSV

,Q UHODWLRQ WR WKH KLJK QXPEHU RRQY WD 5 \E HD \G\XH-
WR WKH IDFW WKDW PRVW ZRUNHUV DUH IURPSWKWHSU R/G
KDYH D KLJK PRYHPHQW DW ZRUN RU WKURXJK WKBRQU DF
EH FRQVLGHUHG EHWZHHQ VPDOO DQG WNGLIX]M VMR GN KAF
FRPPXWLQJ RI LWV LQKDELWDQWYV

+RZHYHU LW LV QRWHZRUWK\ WKDW GRW SHAV IS RWK MN
LPSDFWLQJ WKH FRPSRQHQWYV RI 06 DV LWQZDMVWGRAYOG L
EHKDYLRU DQG OLJKW DFWLYLW\ LQ ERWK JURWE®RJ AKKN



JXLGHOLQHV RI PLOQXWHV RI PRGHUDWHQXKMMVFRIO LI
H[HUFLVH FRQWLQXRXVO\ RU LQ VHFWLRQ¥XDDWKUWKM RE

5HJDUGLQJ WKH IDFWRUV DVVRFLDWH® VWK VBK 1 6D K& J
7DEOH LQ ZKLFK LQGLYLGXDOV RYHHO\ WD KW YRH DEH
GDWD LV LPSRUWDQW DV WKH PHDQ ODM RYH®DK HORB S @ DWY

\HDUV 7KXV FRQVLGHULQJ WKDW DJLQJ & VDR@BHWRK HW
SUHYDOHQFH Rl FRURQDU\ HYHQWYV WHQ ®\WY GV R RIGQAGHDM
WKHVH ZRUNHUV FRQWLQXH WR ZRUN QHH®@ KRW HFHWD R/YI U
IURP ERWK WKH HPSOR\HH DQG WKH FRP SDMK ZDQWHKKDI VPLH
DQG ORQJ WHUP

$QRWKHU ULVN IDFWRU DVVRFLDWHG ZLWMKKHWH D
LQGLYLGXDOV VKRZLQJ WLPHV PRUH V¥ KIHYKHOWRZ KD B DQ
LQ EDVLF HGXFDWLRQ WHDFKHUV ZLWK WLKBDWYHRBH, WK
LV QRWHZRUWK\ WKDW DV LV \WLKSHK O@OW HE& EV HDKHH J)WKD Q
QHFHVVDU\ WR PHDVXUH WKH ZDLVW WKUFRP FKWHRGIRH H RF
REHVLW\ LV DOUHDG\ SUHVXPHG

'KHQ DQDO\]LQJ WKH DVVRFLDWLR Q ZKH WK HINQRDML R\
SUHGLVSRVLQJ IDFWRUV IRU 06 ZH YHUEMHKIY WKWD \ZDW L
DVVRFLDWHG +RZHYHU DQ XQXVXDO |IDKWWIRDWR Z KN HREH
WLPH WKHUH ZDV DQ LQFUHDVH LQ ZKDIMH./ \WRFPLILAXLPAQ Bl UNHKQH
SK\WLFDO DFWLYLW\ EHWZHHQ WKH JURXSV WIHVDURXSRZ
WLPH VSHQW LQ D VHGHQWDU\ OLIH\BW\U HF DX G FRIUH. W O
+RZHYHU LW LV QRWHZRUWK\ WKDW HYH Q/ SIQQWKHQJIJVR X
OLIHVW\OH ZDV IRXQG DQG D UHGXFHGV W ICPIHD LQ PHRIGH B
ORZ OHYHO RI SK\VLFDO DFWLYLW\ LQ WKHVH ZRUNHUYV

7KHUHIRUH LW LV QRWHZRUWK\ WK D\@ WHK/MVL I D WL B(
LV D FRQVHQVXV WKDW KLJKHU ORFLHDAOWH B | ZS KX K LG R DHIF OV
DQG GHFUHDVHG FDUGLRYDVFXODU ULVN RI WDSKLPRRSR
SUHYHQWLRQ ,Q DGGLWLRQ LW DFWV WRVBQHRMH Q QGWIXWH
GUXJ WUHDWPHQW DPRQJ SDWLHQWY DOUHDG\ GLDJQRVH

,Q WKH SUHVHQW VWXG\ GXH WR W KH KQWKD 0L JIKIWH
IRXQG LQ WKH DVVHVVHG ZRUNHUV ZH IDRSK DV LHNV WO F
UHVXOWYV IRXQG SRLQW WR D KLJKHU SUHY DO HRQFHGRW R B V
UHJDUGOHVV RI WKH OHYHO RI SKWLBDONDPW LLWL \D V \BRIFL



KLJKHU ULVN IRU YDULRXV FKURQLF GLVHBYDQWHV6LEZRONY
DQG LW ZDV IRXQG WKDW ORQJ WHUP D FAEKXPX\OBDEGV HZG W
LQFUHDVHG ULVN RI 06

7KXV DZDUHQHVV FDPSDLJQV PXVW EH GWXHB R SHEC
LQIRUPDWLYH PDQXDOV DPRQJ ZRUNHUV RN DHEEGYLLWIRRQP |
WKURXJK ODERU J\PQDVWLFV RU VXSHUYYXAK 3Y\JAPRLDO/ \
\RJD DQG GDQFH FODVVHV 6XFK LQWHUYHQWEWR®V VFDQ
LQFUHDVLQJ WKH OHYHO RI SK\VLRDQ R RWIRQLWG®IQEGL R B D
LPSRUWDQW WKDW WKHVH SURIHVVLRQDOV XQGHUJR LQG!

W LV LPSRUWDQW WR FRQVLGHU VR HVORKR LDWD W L
FRQGXFWLQJ D FURVV VHEWLRQDO VW KGV HVKDXW DOIORZ \VZ
LQWHUIHUH ZLWK WKH LQWHUSUHWDWLR@®RNHWWKHUMBR
FDOFXODWLRQ DQG GUDZ WKH IDFWRUYY VW DIORGW WL E X WALQ
OLPLWDWLRQ ZDV QRW XVLQJ RWKHUX¥EULD BN QXK D Q@ GF
KDELWVY DOFRKRO FRQVXPSWLRQ DQG SVWKWRORWLED® (
DQDO\]HG ZKHWKHU WKH LQGLYLGXDOV XYIHED BOG L WIKGHND
QRW DOO ZRUNHUV XVHG WKH DFFHOHH B RHADNUQRR U H HLIEWA
ODUJHU QXPEHU RI SDUWLFLSDQWY ZKLFK PD\ KDYH LQIO

‘H VXJIJHVW WKDW PRUH VWXGLHV VKRXOBQHHWKEQL®
FKDUDFWHULVWLF LQ RUGHU WR YWVLRXQIGH DY KUK & XFH."
IDFWRUV ZHUH REVHUYHG DPRQJ ZRUNHUVSRIWL/RDD \DHF RW |
W LV DOVR LQWHUHVWLQJ WR FDD® \KRXW WKN RG LZHRW NHU
QHJDWLYHO\ LPSDFW FDUGLRYDVFXODWLRBIQWN WDKFHW R QW H
SK\VLFDO DFWLYLW\ PXVW EH LQFUH®DIVIHG VZRUO Z RAUKNHH W
DV ZKDW LV GRQH LV QRW ZLWKLQ W K HDUWHFFR P7TRKHHQ IG[HHE XD
LQIRUPDWLYH OHFWXUHV ZLWK WKH SXBE{DHFW QR DHWHKIKHE
SK\VLFDO DFWLYLW\ ,Q DGGLWLRQN\WKHR LQFPWX VLR QV RH
VKRXOG EH SURSRVHG 2Q WKH RWKHU KDQG SXKGEMAR®V
RI JRRG TXDOLW\ ELNH SDWKV DQG VLGBDEMNLNW FIRRP R XONL
ZRUN DQG OHLVXUH

&RQFOXVLRQV



7KH SUHYDOHQFH RI 06 IRXQG DPRQJ ZRUNHUV RI V
EHLQJ ORZHU WKDQ WKDW REVHUYHG LQ RWKHRW WHKR XN\EKR/LC
WKHUH ZDV D KLJK SHUFHQWDJH RI LOQOGLYLGXDOV FC

7KH PRVW FRPPRQ ULVN IDFWRUV IRU WKH NVURMMLIL
DQG DEGRPLQDO REHVLW\ ZKLFK GHVHUMHAHWMWGREIHNVRR®Q9
$PRQJ WKH LQGHSHQGHQW ULVN IDFWRUV DVWORLRW HGE |
IRXQG ,Q DGGLWLRQ ORZ OHYHO RI SK\VLFDO DFWLYLW\

S5HIHUHQFHV

5RFKD 50 ODUWLQV :$ 0DQXDO GH SUHYHQomR FDUG
62&(5-

'RUOG +HDOWK 2UJDQL]DWLRQ 1RQFRPPXQLFDEOH
*HQHYD :+2

7DNDKDUD 0 6KLPRPXUD , OHWDEROLF IMWQ®RQR PHH Y
(QGRFU OHWDE 'LVRUG

6DNOD\H 0* 7KH JOREDO HSLGHPLF RI+WXHU WH\@ B ERLT

'RUOG +HDOWK 2UJDQL]DWLRQ :+2 *XLGHMHEHYWRQ
EHKDYLRXU *HQHYD :+2

.QRZ &6 /HH -+ 7KH DVVRFLDWLRQ EHWZHHIF W SOIGR
WKH PHWDEROLF V\QGURPH LQ PLGGOH DJHGDQRUHD
1IDWLRQDO +HDOWK DQG 1XWULWLRQ ([DPLQDWNRQ 6.
+HDOWK

&DUU /- /HRQKDUG & 7XFNHU 6 )HWKNH 1 ®MWX]R &
LOQWHUYHQWLRQ LQFUHDVHY DFWLYLW\ Rl VHGHQWDU
%UDLQHU 06&3 B6HWRU PRYHOHLUR $VSOFWR\D JUHDL
DWXDomR GR %1% &DGHUQR 6HWRULDO (7(1(
20LYHLUD 5$5 $PRULP 356 %DLMR %3 20L&HIRWDLB96
LQGH[ DQG DVVRFLDWHG IDFWRUV LQ ZRUNHUV R
&LQHDQWURSRP '"HVHPSHQKR +XP H

/ZDQJD :. /HPHVKRZ 6 6DPSOH VL]H GHWBUSURPWLR
PDQXDO *HQHYD :RUOG +HDOWK 2UJDQL]DWLRQ



%UDVLO OLQLVWpPpULR GD 6D~GH O6HBHHWHWDD L®HGH..
(VWUDWpJIJLFD H 3DUWLFLSDWLYD OGOHIJLWWRU®M%WY D&H OL
SURWHomR SDUD GRHQoDV FU{QLFDV SR U LR GXp6DhWR

'RUOG +HDOWK 2UJDQL]DWLRQ 1DWLRQ®HO LGQVHVL R W\
LGHQWLILFDWLRQ HYDOXDWLRQ DQG WUHW PWRK

HYLGHQFH UHSRUW 1DWLREHD/Q WO \BWVWHWHKY RI +HDO
-DENVRQ $6 3ROORFN 0/ *HQHUDOL]HG GMXWWRR®MWQ
%U - 1XWU

-DFNVRQ $6 3ROORFN 0/ :DUG $ *HQHUDOLGH® HIWD
RI ZRPHQ OHG 6FL 6SRUWV ([HUF

6LUL :( %RG\ FRPSRVLWLRQ IURP IOXLG BMWBRRZWQG
%UR]JHN - +HQVFKHO $ 7HFKQLTXHV IRU PHWWRXQULQJ
1IDWLRQDO $FDGHP\ Rl 6FLHQFH

JULHGZDOG :7 /HY\ 5, JUHGULFNVRQ '6 REWIPOWZLIR
GHQVLW\ OLSRSURWHLQ FKROHVWHURO LQLS$BDVP
XOWUDFHQWULIXJH &OLQ &KHP

OLJXHOLV -+ &DGHQDV 6DQFKH] & (N H GDWED 8F R OHOWA AL
DQG SURFHVVLQJ FULWHULD WR DV\WRHPWH\SKS$VYRDWHP B
UHYLHZ DQG SUDWLFDO FRQVLGHUDWLRQV 6SRUWV 0
, QWHUQDWLRQDO 'LDEHWHV )HGHUDWGR®QLQLKH.RQ RR
PHWDEROLF VIQGURPH %HOJLXP ,QWHUQDWLRQDO 'L
OHUFHV 0& 6DQWDQD $,& /XD , HW DO ONWBHBRWILKF

&DUH 1XUVLQJ 3URIHVVLRQDOV $ &URVV 6HERWLR@®DO
5HV 3XEOLF +HDOW

20LYHLUD 5$5 $PRULP 356 ORUHLUD 2& ORWBb -~QLR
BUHYDOHQFH RI OHWDEROLF 6\QGURPH DQG®WURRFL
7HDEKHHYV$QGDO OHG 'HSRUWH

&DQXWR 5 3DWWXVVL 03 ODFDJQDQ -%$ F+W¥W\@®E BRPHO
LQ IL[HG VKLIW ZRUNHUV 5HY 6D~GH 3~EO

9LGLJDO )& 5LEHLUR $4 %DELR 1 6DODV 6DOWFGY -

VIQGURPH DQG SUH PHWDEROLF VI\QGURPH L%QU R HLDD W
VWXG\ 'LDEHWRO OHWDE 6\QGU



*XDUQHU 9 O5XELR 5XL] 0( /RZ JUDGH V\VWHPLF LQ
PHWDEROLF VI\QGURPH DQG FDUGLRYDVFXODU GLVH

'DPDFHQD )& %DWLVWD 7- $\UHV /5 =DQGRGIYG®HQE

LQ %UD]JLOLDQ ILUHILIJIKWHUV DQG WKHWBRYV$REMRWL

RFEXSDWLRQDO DQG FDUGLRYDVEXODU UBUN 29HG R L
H

%UDVLO OLQLVWPpPULR GD 6D~GH 6HBEHAWHWDRDLO®HGH. .

(VWUDWPJILFD H 3DUWLFLSDWLYD GHJLDARU MY D&H OL

SURWHOmMR SDUD GRHQoDV FU{QLFDV SRU LR GXp 8D WRH

6LOYD -& *DUFH] $ &LEHLUD *+ 7KHRGRURZRUROLQ\
UHODWHG VWUHVV ZLWK REHVLW\ DPRERO LEUDHDDVDK

2XFKL 1 3DUNHU -/ /XJXV -/ :DOVK . $GGSRNWQHEWRQ
GLVHDVH 1DW 5HY ,PPXQRO

%HFWRQ /- 6KDWDW ,) )O\QQ -7 +\SHRWHOMERDRQL.YEG
DQG FOLQLFDO DSSURDFK ,QGLDQ - 3HGLDWU
&DPSRV .( 6LQ]DWR <. 'DPDVFHQR '& 5XGWHQQB& j2EF
L QV X PH.RIDD D

.ORS % (OWH -:) &DEH]DV 0& '\VOLSLWHPQD ISRREEA
WDUJHWV 1XWULHQWYV

6%& 6RFLHGDGH %UDVLOHLUD GH &MBWHGGRYAUSDGEP
SUHYHQomR GD DWHURVFOHURVH $UT %UDV &DUGLRC
6LTXHLUD $)$ $EGDOOD '63 )HUUHLUD @&50LFD |GC
LQVWDELOL]DomR GD SODFD DWHURVFOHUYWLFD $UT

&RFDWH 3* 20LYHLUD $ +HUPVGRUII ++KRLSHWRI DOV HG
ZDONHG SHU GD\ WR FDUGLRPHWDEROLGE BHWN {DFRF
OHG 6SRUW

(6& 7KH (XURSHDQ 6RFLHW\ RI &¢DUGLRORJ\ (XURSH
GLVHDVH SUHYHQWLRQ LQ FOLQLFDO SUDFWLFH



3DWWHUVRQ 5 OFQDPDUD ( 7DLQLR 0 HWRDCD G5 G B R
FDUGLRYDVFXODU DQG FDQFHU PRUWDOWW P DIWQLG UG
DQG GRVH UHVSRQVH PHWD DQDO\VLV (XU - (SLGHPLF
+RQGD 7 &KHQ 6 <RQHPRWR . HW DO 6HGHQWDU
VIQGURPH DPRQJ ZRUNLQJ DGXOWV D SURVSHEFN/LYF



$57,*2

$6628&,$7,21 %(7:((1 /,)(67</( 0(7$%2/,& 6<1'520( $1' 5,6. 2)
' $%(7(6 0(//,786



$UWLJIR $VVRFLDWLRQ EHWZHHQ OLIHVW\E&H WRHNWHDHER@LL
$UWLJR VHUi HQYLDGR SDUD $PHULFDQ -RXUQDO RI 3UHYF

$SEVWUDFW

,1752'8&7,21 7KH PXOWLYDULDWH DVYHWYXPHIQWLRIO 1 LKD)
DQG EHKDYLRUDO DVSHFWV FDQ FRQWUWERWH BDARV R/KLHD W(
GLDEHWHYV PHOOLWXV '0 DQG PHWDEROLF VIQGURPH 06
2%-(&7,9( 7R DVVHVV WKH PXOWLYDULBERMGH BRRFRERVDWL
SK\WWVLRORJLFDO PHDVXUHPHQWY DQG VRFLRGHPRHWD/SKLF
0(7+2'6 :H FRQGXFWHG D GHVFULSWLYH HWLAQ\ RVWHK VY LK)
ZRUNHUV ZLWK D PHDQ DHD®Y :H DQDO\]HG VH[ ERG\ PI
ZDLVW KLS UDWLR :+5 ZDLVW WR KHLYKWEORWRGRS UBRGA
OHYHO RI SK\VLFDO DFWLYLW\ ULWNRLWO B$HDGLORYGVSIR
60 :H XVHG PXOWLSOH &RUUHVSRQGHQRH\$DQW DWLLVWW IORESC
DQRG PXOWLQRPLDO UHJUHVVLRQ IRU GDWD DQDO\VLYV ZDV
5(68/76 7KH 0&% VKRZHG WKDW YHU\ KLJK WD) U\ RELH VW
K\SHUWHQVLRQ DQG PRGHUDWH ULVN Rl '@QIXUWUBQBROUIVI

'LPHQVLRQ = . L QHUWLD 'LPHQVLRQ YHU
UHJUHVVLRQ DQDO\VLV VKRZHG WKDW ZRUNHUV NZLW& KL
ZHUH UHVSHFWLYHO\ &, S DQG
s PRUH OLNHO\ WR KDYH 06 WKDQ WHKRRS\WH. Z L $\F€ R GGIIT
3$5 4 WKRVH ZKR DQVZHUHG <HV LQ WKH TXHVWLRQQD
S PRUH OLNHO\ WR KDYH D KLJK ULVN RI '0 WKDQ WKI

&21&/86,21 7KHUH ZDV D FRUUHVSRQGHQF® EHWLIZHHD WK
IDFWRUV IRU 06 LQ WKH H[SORUDWRR® P XQ ®/LLYLDGX . DOWH ZL
:+5 DQG REHVH ZHUH PRUH OLNHO\ WR KDYHRO& UIRRUNLHU
UHJXODU SK\VLFDO DFWLYLW\ ZHUH PRUH OLNHO\ WR EH C

.H\ZRUGWUGLRYDVFXODU GLVHDVHV + 5LVN IDFWRUV + 0OH)



,1752'8&7,21

'LDEHWHV PHOOLWXV 'O UHIHUV WWRDWFRPASRHY HK F
PXOWLIDFWRULDO ULVN UHGXFWLRQ$DQG JOAVHP LFGEBBDM
UHVXOWYV IURP WKH ORVV RI LQVXOLQVVRFUBWHRBQZ LAKK |
UHVLVWDQFH &2/%(5* HW DO

,QVXOLQ UHVLVWDQFH DQG FHQWUDBROMW &LYWURE K\
SLEWXUH ') 7KLV VIQGURPH UHIHUV WR BEFRPISQFIH
RI WKUHH RU PRUH FDUGLRYDVEXODU ULVN IDEWMRUV 7%
LPSRUWDQW WR LGHQWLI\ LQGLYLGXDOVURMLK D QXEIW\BHV
+8$1* 06 LV WKH UHVXOW Rl WKH DRQ® HUDAW RRP +
IDEFWRUV VXFK DV LQVXIILFLHQW SE\VA$FYDQ8PDFWLY ID/Q\G
VHGHQWDU\ EHKDYLRU <281* HW DO

2Q WKH RWKHU KDQG SK\VLFDO DFWLYLWRGHBXRHV
HQHUJ\ EDODQFH DQG ERG\ ZHLJKW FRQWURO 5QR&PIS]HOS$!
WKH REFXUUHQFH RI 06 6HYHUDO PHFKDDQWRVRDSH\VQF
H[HUFLVH LQ WKH SUHYHQWLRQ DQG WUHDWPHRW RI '
¥22'<($5 7KLV LV GXH WR SK\VLFDORHI[$W ERQHR |LDFXF
WKH PXVFOH E\ WKH WUDQVORFDWLRQ RURPKW KK X BRWHU
FHOO WR WKH FHOO PHPEUDQH 67$1)25' *22'K($8¥ DQ
LPSURYHPHQW LQ JO\FHPLF FRQWUR CH DPDARF L B MVIHEE) H LYY
W\SHV PLWRFKRQGULDO ELRJHQHVLV DQG LPSURYHG EDS

7KH ULVN IDFWRUV IRU WKH GHYHORSPHQWLRKO B DRXKG
RWKHU DQG VHHP WR EH LQIOXHQFHGZEHWKHUOHY HF \RL
KRPH ZRUN WUDQVSRUW RU OHLVXUH %5%$6,JDWLRQPRN
WKHVH DVVREFLDWLRQV ,Q WKLV VRI @O OVHF WEW MW XGW]|
EHWZHHQ WKHVH IDFWRUV LQ %UD]LOLDS3 DS RIOWHDPHQW V
0,5$1'$ HW DO LQ RUGHU WR H[SODLQ WKKHY LLRYUWWH |
LQYROYHG LQ OLIHVW\OH DQG WKH ULVN RI GHYHORSLQJ

&RQVLGHULQJ WKDW ZRUN DFWLYLW\ FDQ EHSK\SURB
DFWLYLW\ DQG LQ WKH ULVN RI GHYHOR MUY V6T 6 8WRH
ULVN SURILOH DQG WR ZKLFK IDFWRUV WSK/L R IUZR N NIHW \D
%UD]LO KLJK FDUGLRYDVFXODU ULVN IDFWRUV WKWDYH
'$0$&(1$ HW DO 2/,9(,5$ HW DO '$ 6V KOSV HAD \D C



ZRUNHUV RI WKH IXUQLWXUH LQGXVWUY RMXD®UBVWNQWY M
VWXGLHG

$GGLWLRQDOO\ WKH PXOWLYDULDWRNVBIIQRIVHY HQ WV I
WKDW FDQ FDXVH 06 FDQ FRQWULEXWHOW RY WMKUD EGIRNWH R
DVVRFLDWHG ZLWK ULVN WR WKH KHDWWHKI R | TAKKKH SYRSKIO [
FDQ DOVR KHOS LQ WKH HODERUDWLRQ RIGSRHOUPYHRDI
SUHYHQWLRQ IRU WKHVH LQGLYLGXDOV GKWKBW OHIHVKH
LPSDFW RQ 06 DQG '0 ULVN 7KHQ WKNKOREUMHRM DYMH ZIDWV §
OLIHVW\OH ERG\ FRPSRVLWLRQ SK\VHR®RRUIDSXQ FP HQ MXUK
ZLWK '0 DQG 06 LQ ZRUNHUYV

0(7+2'6

6DPSOH
'H FRQGXFWHG D GHVFULSWLYH VWXG ZL®WKU K HEWF
IURP VL[ IDFWRULHV Rl WKH IXUQLWXUH HQDKXW WU DQ OA
SDUWLFLSDQWY ZHUH YROXQWHHUV RIrERWKHDKNH VIURIPW
XQLYHUVH RI DERXW VPDOO PHGLXP DQ & KIRD/UHIH WIKFEMRI
D OLVW RI DERXW FRPSDQ\ QDPHV JR O ® HF\RERG/OBIE B K i
LQ ZKLEK IDEFWRULHV ZHUH GUDZQ DQG)HABRRDH WS 2R W
VL[ IDFWRULHYV DJUHHG WR SDUWLFLSDWH LQ WKH SUHVH(
‘H PDGH WKH VDPSOH VL]H FDOFXOPWYRQWIR@DJI WK
&RQVLGHULQJ DQ LQILQLWH SRSXODWLRQ VLIKLRZKWDW
HVWLPDWHG XVLQJ WKH PHDQ RI WKH SHURHQWIFIWREV G
SRSXODWLRQ RI %HOR +RUL]JRQWH 0* %UD]JLO % BDSBG/ D
FRQILGHQFH LQWHUYDO RI REWDLQLQJ W KMRYDDWKHHV R |
OHYHO RI SK\VLFDO DEWLYLW\ $00 WWOHG {WSKILRAH & R B P VW
S5HVHDUFK ZLWK +XPDQ %HLQJV Rl WRH X8GHUDDPXBEOHUH!
IROORZLQJ 5HVROXWLRQ QXPEHU RI W

'DWD &ROOHFWLRQ 3URFHGXUHV
,QLWLDOO\ WKH YROXQWHHUV VKRXOG ZRURWP MW HF
DQG VH[ IRU GDWD FROOHFWLRQ $WWHARI KV DR BDRMS G|



WKH TXHVWLRQQDLUHY ZHUH DOVR VIOIQHGLW®& H DL\Q ZRHIPOH -
IRUP

$00 LQGLYLGXDOV DVVHVVHG VKRXOG DQREZHU W
TXHVWLRQQDLUH YDOLGDWHG IRU WKH %UD]JLOLWDWQ SF
TXHVWLRQQDLUH DOORZV HDUO\ GHWHFWLRWKRIR XIKH HUL
TXHVWLRQV DJH ERG\ PDVV LQGH[ % ® DRWNLYWWRLEFRQRI
RI lTUXLWV YHJHWDEOHV KLVWRU\ RI PHGLFDWLRERVRHU R E
IDPLO\ KLVWRU\ RI GLDEHWHV 7KH F®VRESW VRAHBH WDMH.J
ZLWK WKH ILQDO VFRUH EHLQJ PDGHXW¥URXQBEKLQYKHUWRIPP S
SRLQWV )LQDOO\ WKH ULVN RI GHY HORSIKWO'D HZDWY BAO\CHK
KLJK DQG YHU\ KLJK”’

'H DSSOLHG WKH 3K\WLFDO $FWLYLW\ 5HRBWQHVYV
FRPSRVHG Rl VHYHQ REMHFWLYH TXHVWLRQV LQQ@KLFK
PDUNHG ZLWK \HV IRU DIILUPDWLRQ WRL V& HVRX\WN KW LTRGQ
TXHVWLRQ 6+(3%$5" 7KLV LQVWUXPH@ W OH. BB\R B/R0 D MQ
VRPH FRQWUDLQGLFDWLRQ IRU WKH SKBRWGFHHRU ISIK\WVU
FOLQLFDO H[DPLQDWLRQ EHIRUH VWDUW PRU B @ HWH. Y FL Ok
6+(3%$5" KDYLQJ EHHQ DSSOLHG LQ VWXGLHV LQ
0217%$1*1( -01,25 HW DO

'H DOVR DSSOLHG WKH LQWHUQDWLRQ®$% SK\VLFDC
0$768'2 HW DO LQ LWV VKRUW IR UBPXDZK ORKY BOPR/I \8 R
DFWLYLW\ 7KLV FRQWDLQV TXHVWLRRWUHTFDWHGH WIR [EF
VDPH DVVRFLDWHG ZLWK DFWLYLWPKWBSHEUIRW KB PHW YR
VSHQW LQ DFWLYLWLHV LQ WKH VLRDW.IKN WRWLIHHRNO \7WI'
SK\WLFDO DFWLYLWLHV RI PRGHUDWH DQDBOYX\JRURKWL QG M
FODVVLILHG DV 3VHGHQWDU\ LQVXJQ& LHQUN M\FWWAW HY H D$F
WKH ,3$T LWVHOI 7KLV TXHVWLRQQDWXBLKNVLBH% QDJIHS
-01,25 HW DO 6$17$1$ 3(,;272

6XEVHTXHQWO\ WKH DQWKURSRPHWULFGPHBRRUHP MG
ZRUN HQYLURQPHQW E\ WKUHH SURSHUO\ WAMXIL@WH & KRR
EH ZHDULQJ OLJKW FORWKHV ZRPHQ WRS DQG $OIORUW
PHDVXUHPHQWY XVHG IROORZHG WKH UHFRP®HQ GRWLR Y\
WKH $GYDQFHPHQW RI .LQDQWKURSRPHWUV BRD$XT HGV Z1
D :&5 SRUWDEOH VWDGLRPHWHU &DUGLRPHG %UDJRD ZL



FP 7KH LQGLYLGXDOV ERG\ PDVYV °%BV WEBNDMH YH G O\
$FTXD 6,0 30HQQD %UD]JLO ZLWK D SUWFLRILRQNRI
7KHQ WKH %0, ZDV FDOFXODWHG EXBUN LRSI L\WBE MW KHLZ KW K
PDVV NJ KHLJKW& P $00 FODVVLILER®QYRRQVWIRID ORZE G
2UJDQL]DWLRQ

&LUFXPIHUHQFHVY ZHUH REWDLQHG L QDQWKWIRFIRPH W\
WDSH &HVEPGIXDWHG LQ PP SODFLQJ WKH WDSH RQ
FLUFXPIHUHQFH ZDV PHDVXUHG DW W KH) WPIDHD OHEW FEQG Y
FUHVW KLS FLUFXPIHUHQFH ZDV DVXENVHBGFHW DAKH VB IRH Q
FLUFXPIHUHQFH ZDV REWDLQHG DW TAK#5 K HMI KOW R1 WK H7 B
FLUFXPIHUHQFHY PDGH LW SRVVLEOBWLR F:DOWSX CED WGH. WALK
ZDLVW FLUFXPIHUHQFH E\ KHLJKW $6+:(MR+6,(tV FRQWIQG
DGHTXDWH DQG WKH ZDLVW KLS UDWLR :+5LV\REDDGE QH
FLUFXPIHUHQFHV :+2

7KH HVWLPDWLRQ Rl WKH ERG\ IDW SHUPHQWDREG %
7KH PHDVXUHPHQW DQG DQDO\VLV WHFRQVTRH - CRFRONYRDH
3ROOREN DQG -DENVRQ 3ROORFN DQG :DW&UHPHSQWF
OHQ &KHVW S$EGRPHQ DQG 7KLJK :RPHQ 7UDEHISE Z6 XK
WKH &BMWFRBIQWLILF VNLQIROG FDOLSHU 7RS 7HWKRIRHGH C
DOWHUQDWH PHDVXUHPHQWY FRQVLGHURLIDGHMWYKHP ARQ Y'Y
RI ERG\ GHQVLW\ %' LQWR %) XVLQJ 6LULYV IRUPXOD

‘H XVHG D VWHWKRVFRSHQBQRLOE ¥YSKPIPAEPPDQRPHWI
 QVWUXPHQW &R &KLQD WR PHDVXUH EORRG SUH\
VWDQGDUG FXIl IRU DGXOWYV OHDVXUHP®RXWNVDMQ UMR/AV \
SRVLWLRQ E\ D GXO\ WUDLQHG SURIHVVLRQDBOD DXO/X ELOD
DQG KDG QRW SUDFWLFHG SK\VLFDO DNWUWPWQWEY WHWIH
DFFRUGLQJ WR WKH %UD]LOLDQ 6RFLHW\ Rl & DUGLRORJ\

7KH DVVHVVHG LQGLYLGXDOV WKHQ KDG $WRBLULEC
/IDERUDWRU\ XVLQJ GLVSRVDEOH PDWHRLLDP PR®EW D LW@H L
VDPSOHV ZHUH FROOHFWHG EHWZHHQ ILBP® G URIG WK R QI
IDVWLQJ IRU KRXUV E\ YHQLSXQFWXUH XAMDLQJLGQGGUBRW
DQDO\]HG ZHUH IDVWLQJ JOXFRVH WRWDRQ FKR®HVIVHW



WULJO\FHULGHV WKURXJK WKH HQ]\PBHW{WVHKD CRRIU DROIDVO VY
WKH %$ %LR6\VWHPV

‘H XVHG WKH LQGLFDWRUV SURSRVHG EWHAWKH ,QWRU (
06 FODVVLILFDWLRQ FRQVLGHULQURFRXRHUGQBEWREXDROP A\
DQG 'FP IRU PHQ DQG DW OHDVW WZR RWKHUHULS8NVIDF'

PJ G/ +'I & PJ G/ IRU ZRPHQ DQG PJ BRGRYUPINY XV k
PP+J RU GLDVWROLF EPRRGRUUWYKWXIDHW RI EHLQJ K\SH
JOXFRVH ! PJ G/ RU WKH IDFW RI EHLXIOGLDEKWLBR GERL

VKRXOG KDYH D KLJK ZDLVW FLUFXPIHUM®RFHBHDRREQW & HRR
SUH 60 WKH LQGLYLGXDO VKRXOG KDYH D KLJK ZDLVW FL

6WDWLVWLFDO DQDO\VLYV

'H WDEXODWHG WKH GDWD LQ HOHFVFURYRFW)RHBHDG
GDWD DQDO\VLY ZH LQLWLDOO\ FRRQ GKKNV M ® YOG GH & FYUDLISIN
VWDQGDUG GHYLDWLRQ DQG WKH FDOFXODB\GLW®HRDXOMIL
&RUUHVSRQGHQFH $QDO\VLV 0&% WR YHULIKMWKIDVBGHYSHIL
IRU HDFK YDULDEOH ,W LV D SUHOLPLQRDW HEDORIGD R |
JUDSKLFDO UHSUHVHQWDWLRQ Rl WKH EHDMWZAH N € WV KLHG A QW
EDVHG RQ WZR GLPHQVLRQV DQG 7KH G LIVAA BIQBX VRL
LQWHUQDO FRQVLVWHQF\ RI HDFK GLRHQ@HR Q lZIH D) ® @D
$OSKD . UHVSHFWLYHO\ ,QHUWLD VKRZWHKRZ IFFO\R DK HD C
&URQEDFKYTV . VKRZV LQWHUQDO FRQVLVWHKORF\VWUDWPH C
SUHYLRXVO\ XVHG LQ WKH ZRUN E\ OLUDQGDDWWRRORI W
YDULDEOHV ZLWK 06 DQG 'O ULVN ZH PHDOH. PQVR P HOMVE X (
YDOXHV Rl WKH UHJUHVVLRQ FRHIILFLHQW5 DQ®DQGD!
FRQILGHQFH LQWHUYDO &, )RU DORIWUHDWBEBRQ®WHOB
VWDWLVWLFDO DQDO\HV ZHUH MFGIDJIXVLRU 6REE D6 WDRL
:LQGRZV YHUVLRQ &KLFDJR ,%0 86$%

5(68/76

$ WRWDO RI ZRUNHUV ZHUH DVVHVVHGHDIUWKDR &
PHDQ ZRUNLQJ WLPH RHDUV 7DEOH SUHVHQWYV WKH IU}
DQDO\]HG



7DEC $QDO\VLV RI WKH IUHTXHQF\ Rl DQDO\|HG YDULDEO
% UD]LO

Q

6H[
JHPDOH

ODOH

%ORRG SUHVVXUH
1RUPRWHQVLYH
%RUGHUOLQH
+\SHUWHQVLYH
‘DLVW KLS UDWLR
$GHTXDWH

+LJIK

‘DLVW WR KHLJKW UDWLI
$GHTXDWH

+LJK

9HU\ KLJK

%RG\ PDVV LQGH]

IRZ ZHLJKW
(XWURSK\
2YHUZHLJKW
2EHVLW)\

%)

$GHTXDWH

+LJK

9HU\ KLJK

/JHYHO RI SK\WLFDO DFWL
6HGHQWDU\
,JUUHJXODUO\ DFWLYH
$FWLYH

9HU\ DFWLYH

3$5 4

3RVLWLYH

1HIJDWLYH
OHWDEROLF 6\QGURPH
1R VIQGURPH

3UH VIQGURPH
6\QGURPH

'0 5LVN

IRZ

ORGHUDWH

+LJK

6RXUFH S5HVHDUFK 'DWD
'0 GLDEHWHV PHOOLWXV 3$5 4 3KNVALB GEWILYHW\ 5HDGLQHVV 4
1RWH ZRUNHUV DQVZHUHG W KM LW W4HURQDMLRRQDICL BK\V,BEBDO $FW
ZRUNHUV DQVZHUHG WKH )LQQLVK 'LDESHBWHWWS5DWN 6FRUH TKBIEWLR QQ
GDWD FROOHFWHG IURP PHWDEROLG WWHS BRR\WH. F D O ZRFWMNHU W \D RNV 6 U
AXHVWLRQQDLUH 6+(3$5"



7KH 0&% JUDSKLFDOO\ VKRZHG FRUUHVSRQGWHRFBE E
DFWLYLW\ OHYHO &9' ULVN IDFWRUVLRGQLDERWEOVLBRWN I
H[SODLQHG UHVSHFWLYHO\ DQG Rl WKHQOGDVW
FRUUHODWLRQ FRHIILFLHQWY &URQEDFK V . Z2HQHHUQDAC
FRUUHODWLRQ FRHIILFLHQW )LJXUH

2 <> % Fat
Overyeight classification
© o ] BMI
;E High WHtR classification
o 17 J'/borderli e 4+ WHIR
- High BF% Low Risk classification
— MS ) g (5}
- = Active #* |PAq
8 HHypertensive Very Active A No MS * Blood pressure
I.Q- o 0 )( Very high BF % - A Diabetes Risk
? g Moderate Risk% - *Normotensive Metabolic
O \.  Sedentary | Eutrophyl], syndrome
' N Pre MS Adequate WHtR<>
N 1 Obesity F3 5
c 1 hn Irregularly Actiye AHEQUAIC R
9
(7))
&
_o— High Risk
£ 2| & |
O LowE\I/,Venght
Very High WHIR
+/
-3 | T T
-3 -2 -1 0 1 2
Dimension 1 - a: 0.859 / Inertia:
54.1%

)LIXU 0OXOWLSOH FRUUHVSRQGHQFH DQDO\VLVDR ULVN

DFWLYLW\ LQ ZRUNHUV 8Ei 0* %UD]LO

6RXUFH 5HVHDUFK 'DWD

%0, ERG\ PDVV LQGH[ :+W5 ZDLVW,@\RHUHLDWWR QDWW LRK\VBEDO
AXHVWLRQQDLUH %) ERG\ IDW SHUFHQWDJH 06 PHWDEROLF V\QGUH
1RWH ZRUNHUV DQVZHUHG WKHLWWAHUQDWMLIRR)QIDA. 3K \V.BEBO $F W
ZRUNHUV DQVZHUHG WKH )LQQLVK 'LDEXSWS \HWLEN 6FRUH TXKING/ LGROQ/
FROOHFWHG IURP PHWDEROLF VI\QGURPH

'H IRXQG WKDW WKH FDWHJRULHV 1RUPRWHQVLY
$GHTXDWH %) ,ZUUHJXODUO\ $FWLYH 5I3%N RI:LOVKEDC/
FRUUHVSRQGHQFH 2Q WKH RWKHU KDQG SHQWDUJIK
+\SHUWHQVLYH DQG ORGHUDWH 5LVN RI '0



,Q WKH PXOWLQRPLDO UHJUHVVLRQ DEIIRRELYUIHRRWV K
:+5 %0, DQG %) ZHUH DVVRFLDWHG ZLWG®&X®D0 FODWWHVLVAX
KLJK :+5 DQG 2EHVLW\ KDG UHVSHFWLYHO\ &,
&, S PRUH OLNHO\ WR KDYH 06 WKDQ
DQG (XWURSKLF 7DEOH
,Q WKH ULVN DQDO\VLV RI '0 ZH IRXQG WKDW EO
4XHVWLRQQDLUH IRU SK\VLFDO H[HBHREVYH EBO&\D WKRIFEB W
4 LQGLFDWLQJ WKH QHHG IRU D FOLFIH B®\V HDLE6 DHOHUP
&, S PRUH OLNHO\ WR KDYH D KLJK

ZHUH QHJDWLYH



7DEOBXOWLQRPLDO UHJUHVVLRQ DQDO\WVLYV RI WKH PHNWDBER GBIEH VIQBURPHODQG RWKHL

'LWKRXW 06 :LWK 06 3UH 06 :LWK 06
9DULDEOHYV 6 ( 25 &, S YDOXH 6 ( 25

0DOH

)HPDOH

+\SHUWHQVLYH
IRUPRWHQVLYH
%RUGHUOLQH
+LJK :+5
$GHTXDWH
2EHVLW\
(XWURSK\
IRZ ZHLJKW
2YHUZHLJKW
+LJK :+W5
$GHTXDWH :A
+LJK %)
S$GHTXDWH %)
6HGHQWDU
9HU\ DFWLY
$FWLYH
,UUHJXODUO
1HIJDWLYH 3%$5 4
SRVLWLYH 3%5 4

'+5 DLVW KLS UDWLR :+W5 :DLVW WHRDGLIQHKW SRWLSRK\$EFDO DFURIPYH W6\( 0WW PE WDER CHLFURWD 25 RGG\
LQWHUYDO

1RWH ZRUNHUV DQVZHUHG WKW LYQWHNUXHWWRRQQDAKIMLFEBSAL $F 3 K\ \VZARWDNOH § F WL @ ¥ WH USH®D GALIQH V|
6+(3$5"



7DEOBXOWLQRPLDO UHJUHVVLRQ DQDO\VLV RI WKH ULVR*RPOAGIDDEBIWHY DQG RWKHU YL

/IRZ 5LVN '0 +LJK 5LVN 'C ORGHUDWH 5LVN '0 +LJK 5LVN
9DULDEOH" 6( 25 &, S YDC 6( 25 &, S YDOXH
ODOH
)HPDOH

+\SHUWHQV
I1RUPRWHQV
%RUGHUOL
+LJK :+5
$GHTXDWH
2EHVLW\
(XWURSK\
IRZ ZHLJKW
2YHUZHLJK
+LJK +W5
$GHTXDWH:+
+LJK %)
$GHTXDWH 9
6HGHQWDU
9HU\ DFWL)
$FWLYH
,ZUUHJXODUO
IHIJDWLYH 3¢
SRVLWLYH 3

'+5 DLVW KLS UDWLR :+W5 :DLVW WHRDGLIQHKW SRWLSRK\YEFDO DFURIPYH W6\( 0WW PE WDER CHLFURWD 25 RGG\
LQWHUYDO

1RWH ZRUNHUV DQVZHUHG WKW LYQWHNUXHWWRRQQDAKIMLFEBSAL $F 3 K\ \VZARFWDNOH § F WL @ Y WH USH®D GALIQH V|
6+(3$5"



',6&866,21
7KH UHVXOWVY Rl WKH SUHVHQW VWXG\ U HYHDOWHG RO
WKH OHYHO RI SK\VLFDO DFWLYLW\ ULWN 0® FWRWY YV LIIR B D¢
WKURXJK D SUHOLPLQDU\ UHVXOW ZLWHK WKBIQDS®$\V+RZHRI
ZLWK REHVLW\ %0, DERYH NJ Pd DQG KLJK :+5 ZHUH |
W LV QRWHZRUWK\ WKDW WKLV LV @LJIFHMM\IDHU L@
SK\WLFDO DFWLYLW\ ERG\ FRPSRVLWLR QF LIDQAH SKZ Y WKO'R J
06 LQ ZRUNHUV RI IXUQLWXUH FRPSDQHUWRXU® B UMHYDHZ K
6FLHOR DQG 3XEPHG GDWDEDVHV FRQGXFWHG WQ BERIE UK
VIQGURPH 25 ULVN IDFWRUV $1' IXUQLWXU®G | DLFQNV RKII FK1 'C
VWXG\ ZDV IRXQG RQ WKLV WKHPH LQ WKLV JURXS RI ZRU
'KHQ DQDO\]LQJ WKH 0&$ ZH IRXQG WKDWUKIXYLURJ
%) 2EHVLW\ %0, +\SHUWHQVLRQ DQG 0RGHUTHN H K5LLW N
GDWD LV LQWHUHVWLQJ UHLQIRUFLQW\WKH DQHH® WRVFIF
Rl WKH %UD]JLOLDQ SRSXODWLRQ VSHQG WKUHB RU
VHGHQWDU\ EHKDYLRU %5$6,/ ,W [RM QR YWHYIRW \8 K\ V
DFWLYLW\ PHHWLQJ WKH FULWHULD RI WKH SBEXFWLR®!I
PDLQ ULVN IDFWRUV ZKLFK DUH SUHVHQW LIQ RXKSH RU QARN
IURP D SDUWLFXODU MRE VHJPHQW LWS ZDHWZRWQL K6 & H
OLIHVW\OH DQG ULVN RI 06 UHLQIRUFELIMKDWKRU L&A IFINW
DQG LQVXIILFLHQW SK\VLFDO DFW&) LW\ HRQW.$EEXEV
WKH DSSHDUDQFH RI 06
2Q WKH RWKHU KDQG SK\VLFDO DFWLYQWYF DQ ® DWW
QRQ SKDUPDFRORJLFDO WUHDWPHQW IRU 06 WX/H8&L VAV R
'0 K\SHUWHQVLRQ DQG IDYRUV WKH FRQWURO RI ERG\ P
7KXV WKH FKDQJH LQ WKH OLIHVW\O®IRRIFHMGKHDE
DSSUR[LPDWHO\ RI WKH LQWHUYLHZHHY QGGR QQ PG HINXD
DPRXQW ZLWK FODVVLILHG DV VHGHQWDU\ DQG D
6XFK SK\WVLFDO DFWLYLW\ UHVXOWV ZIHUH ¥ LPGROW
ZKLFK GLG QRW UHDFK VXIILFLHQWF®H VY4538, ,RI SK\V,Q
FRPSDULVRQ ZLWK RWKHU JURXSV Rl ZRUWKBY H WRKENWIHL q
SULPDU\ FDUH ZRUNHUV 6%$$%$' HW DO E K\ R HHUG XVRCDW]
WHDFKHUV 027%$ -01,25 HW DO EXW ORRBWW KD @ W
DO DQG EDQN HPSOR\HHV 628=%$ -01,25 HWWDEH D



VSHFLILF SURILOH RI SK\VLFDO DFWLY LGV \DI¥FG RUKG IVQLIVW R
EH FRQVLGHUHG ZKHQ DQDO\|LQJ GLIIHUHQW JURXSV RI Z

:KHQ ZH DQDO\]JHG WKH DVVRFLDWLRQV WKSRWXV KE™X
WR REVHUYH WKDW :+5 DQG REHVLW\ ZHWKN DWVWREQDWHXG
RWKHU VWXGLHV VXFK DV 20LYHLUD HWIDWLRQ WHBPRRBL
3RXUDJKD HW DO PDGH ZLWK HPSOR\HHV RI D XQLYH

W LV QRWHZRUWK\ WKDW WKH :+5 LNWUQL H LVQGH. B ®/\
FDQ WKHUHIRUH EH DGRSWHG DV DWQZRQINVHQ ® LDRODHP\H\GPW
PDGH E\ WKH ZRUNHU KLPVHOI ZKR LOQHSRRLVIKVYDREHM D
VHHN D GRFWRU IRU D PRUH GHWDLOHG DVVHVVPHQW

,Q IDFW WKHUH LV D JRRG OHYHO RD @ FERIQ@WUW LIERK \W M
DSSHDUDQFH RI 06 IDFLOLWDWLQJ W RK\H HPWUQH Q¥VKIHRY \R
QHUYRXV VI\VWHP DQG UHQLQ DQJLRWHQVIKQIDOGRVWHKHR
HPHUJHQFH RI LQVXOLQ UHVLVWDQFH [EXWLIQH D\QHF (SHOWD VR
DFWLYDWLRQ LQKLELWRU 33, &$0326 HW DWR WKH I
HPHUJHQFH RI G\WOLSLGHPLDV E\ GG\ FHRNIGHNV WG R R
VPDOO DQG GHQVH /'/ & ./23 (I7( &$%(=%$6

7KXV FKDQJHV LQ KDELWV DPRQJ WKHVH ZREWENHOV
JRLQJ WR ZRUN DV KLJK YDOXHV RI WKH PDLQRD® WHUHPS |
7DEOH $OVR SUDFWLFHV VKRXOG EH/ LLQLARWU BIRFUNDRMH G
LQFUHDVLQJ WKH OHYHO RI SPWLED X DEMWALY LDVP\RQQ GVKHI
DFWLRQV RQ WKLV SUREOHP PXVW EH JLURK® LEQPWHIQH BRPE
RI FODULILFDWLRQ FDPSDLJQ

W LV LPSRUWDQW WR KLJKOLJKW WKDW BWERAH ZK
TXHVWLRQQDLUH ZHUH WLPHV PRUH OLNHOA DR K
XQSUHFHGHQWHG UHVXOW DQG QR RWKHU VWXG\ ZLWK W
EH DQDO\]HG LQ PRUH GHWDLO ,Q IDAMWHWKSHHBRS®H ZXK
FRQWUDLQGLFDWHG IURP SHUIRUPLQJ SK\VLED ® K[RIF\W RV
WKH\ PD\ KDYH VRPH SK\VLFDO DQG RO XHDYCDMKH GP 5D WUKFH
RI HLTHUFLVH ,Q ZKLFK LW LV D VLP SO Hi [MKHHQYWLLYRHGDQ D QR AV
WKRVH ZKR ZDQW WR VWDUW H[HUFLVLQJKRXM B GV BRDNC
SK\VLFDO HIIRUWY LQ WKHLU SURIHVVLR QDOHMRXHU® HRW
VSHELILF JURXS WR DGHTXDWHO\ PR QKRR W KGIH YHIOR 6 HE
'0 FRQGLWLRQ



2Q WKH RWKHU KDQG LW LV ZRUWK QRWLQW WK 1B \X \DI
FRQILUPDWRU\ VWDWLVWLFDO PHWKRGUH®LWRLV&D ZRUHKI
SUHOLPLQDU\ DQDO\VLVY DQG WKHUH ZOVDBWLYVWRFQBWH
'LITHULQJ IURP ZKDW ZDV REVHUYHG E\ 20 HDH KWL \H \& L VX
KDG ORZHU DYHUDJH GDLO\ VWHSV DQG E\ 3)QZHWKNVNDDOF
OHYHO RI OHLVXUH WLPH SK\WLFDO DFWQEMW\RK DG/ \DR KIL|
REVHUYHG EHWZHHQ WKH OHYHO RI SPWWERQ D®WIWV W
EHFDXVH LQ IDFW LW LV ZHOO N Q@R D6W.IQY MWWK\H KGOS N U\D R/ X
DFWLQJ RQ LPSRUWDQW ULVN IDFWRUV LQYROYHG LQ LW

W LV QRWHZRUWK\ WKDW RQH RI WKH WKHWRYWWIRXP
XVHG WR DVVHVV WKH OHYHO RI SK&WLUFHDWHRAWUMVYWO W, 3R
ZLWK PRUH VSHFLILF SK\VLFDO H[HUFLWHDQG@KQFK PD\ EH

W LV LPSRUWDQW WR KLJKOLJKW WKDWLWR®&W ®HBWH
FRQVLGHUHG )LUVW WKH ORZ VDPSKRXYVYHK]|HRIPYGH B/UKHYV
VLIH FDOFXODWLRQ DQG WKH UDQGRPL]DWLR®FBRHDWVKH W
YDOLGLW\ RI WKH VWXG\ $QRWKHU OQLPEWBW LRIH ¥ B @ WWKC
VWDWLVWLFDO VLIJQLILFDQFH ORZHU RVKW®WPWD EXWQ & XMW
HUURU LW ZDV QRW SRVVLEOH WR FBGCHXD NVWHMWHKMW RGG
WR DVVHVV WKH OHYHO RI SK\VLFYOWKMPWL WKW\ DX/R/IHAKY HG
QRW KDYH D SRVLWLYH DGKHUHQFH WR WKHRXNVHHRI WKH
RI WKH ,3%$4 TXHVWLRQQDLUH LV D YDOLGUPHWX®IGH \VZ KQLFT
-01,25 HW DO 6$17%1$ 3(,;272 W R SKAWILPDO B AW
,Q DGGLWLRQ WKH XVH RI D TXHVWLR QRXJIKHLW D DY\D\CH\GV
ZKHQ FRQGXFWLQJ HSLGHPLRORJLFDO MWXDBLSWHYOL@RX WK E
&255(5 HW DO

'H VXJIJHVW WKDW IXUWKHU VWXGLHV EH AREQGXAW HRGE
WKH UHVXOWYVY IRXQG HVSHFLDOO\ WRORFW®URIHSW KH. BBIO®
ERG\ FRPSRVLWLRQ PHDVXUHPHQWY SK\VLRORIFODO
PHDVXUHPHQWY ZLWK 06 DQG '0 WKURXJK RXD VSIU@RERWLIF
LPSOLFDWLRQ ZH KLJKOLJKW WKH LPSRU®WYWR ID \DHR/AH.
SK\WVLFDO DFWLYLW\ ULVN IDFWRUV IRDVE21LRDLWNRRI GUK
0&$ EXW QRW E\ WKH PXOWLQRPLDO UHJUHYVVILIRY WIRKRYE
WKH LPSRUWDQFH RI DGKHUHQFH WR N®&RXROMLEH QP BOHWF
ZLWK WKHVH ZRUNHUV VXFK DV WKH HGHERN)DWHIM GHR S LI



WKH EHQHILWY RI D KHDOWKLHU OQIHOWFRQRDWR RWKEH SR
GHYHORSLQJ '0 DQG 06 7KXV LW LV LQWHUBVWLBRH WRIRSH
DFWLYLW\ DQG KHDOWK\ GLHW DVHW. HV RQRBAY MEKRDON P &
ZLOO FRPSURPLVH KHDOWK &2/78& 672,&%

&21&/86,21

%DVHG RQ WKH UHVXOWY REWDLQHG LQ BMRAHZ HSHUGH \
PHDVXUHPHQWY RI SK\VLFDO DFWLYDQYG OB YHO® VWVILVINF DDAFL
REVHUYHG WKURXJK H[SORUDWRU\ DQGLWXOKLLIKD ULD IV g
REHVH ZHUH PRUH OLNHO\ WR GHYHORSKIBG DQIXU WIKWMH [k
GHYHORSLQJ 'O

TKHUHIRUH ZH KLIJKOLJKW WKH LPSRRWENEBMYJRO ORW
DLPLQJ DW UHGXFLQJ WKH ULVN IRU WKH KHY HOFROSAP IHYDW
VWXGLHV ZLWK PRUH UREXVW DQDO\]HV DIULF LIFQRUWWDIQMN
WKDW PD\ FRQWULEXWH WR LPSURYLQX\YXRBNGUWPRWD!
FRIQLWLYH VRFLDO EHKDYLRUDO DQG ILQDQFLDO

$&.12:/('*(0(176
7R WKH ZRUNHUV YROXQWHHUV ZKR SDUWINFMSKODMH
DOORZHG WKH VWXG\ WR EH FRQGXFWHG

5()(5(1&(6

$0(5,&%1 &2//(*( 2) 632576 0(',&,1( $&60 *$5%(5 (& ( %/,¢

% '(6&+(1(6 05 )5%$1./,1 % $ /$0217( O ;(0%Q0( ' & 1

6:$,1 ' 3 4XDQWLW\ DQG TXDOLW\ RI H[HUFLVH IRU

FDUGLRUHVSLUDWRU\ PXVFXORVNHOHWDO DIOQVSK\Q BBXREA

*XLGDQFH IRU SUHVFHGERIQIHHDKIWGF B¥FHHQFH LQ BSRUWYV D
S +

$0(5,&%1 ',$%(7(6 $662&,$7,21 6WDQGDUGV DEIHWHIG/LEDO F

'LDEHWHVY&DUWXSOHP

$6+:(// O +6,(+ 6 ' 6L[ UHDVRQV ZK\ WRKHVZDLUWSW® |

HIIHFWLYH JOREDO LQGLFDWRU IRU KHDOXX WLB\O IR\ K

LQWHUQDWLRQDO SXEOLF ,KQHDHOUNKD WH R @D IH - R @ URQEDHOY IRW ) |
IXWULWLRQ Q S +



%(&721 [/ - 6+$7$7 , ) )I<1ll - 7 +\SWUWHSQ GIHPQ RIDF
PHFKDQLVPV DQG FOQQGLPMO-RS$SSQYRDFRI 3HGQDWUI FV

%2+0 $ :(,*(57 & 67$,*(5 + +$5,1* + 8 E(MMUHRV H HDOGHYY
DQG FDXVHV IRU UHMBRRAMH §BUSDELOLW)\

%5%$6,/ OLQLVWpPUDR BO5IBDDWHYLGDGH ItVLFD SDUD D SRS
'LVSRQtYHO HP KWWSV ZZZ JRY EU VDXGH SW EU [
H[HUFLWDU GRFXPHQWRY SGI| JXLDBDWLY L$GBIGNRBI WL F D BG
QRYHPEUR GH

BBBBBB OLQLVW®OUWUIRWHD 6%BYBHLIOOKQFLD GH IDWRUHV GH
SDUD GRHQoDV  FU{QLFDV SRU LQTXpULWR  WH(
HP KWWSV SRUWDODUTXLYRV VDXGH JRY EU LPDJHV SGI

$FHVVR HP GH VHWHPEUR GH

BBBBBIBILWHO %UBNILIOKQFLD GH IDWRUHV GH ULVFR H SU
SRU LQTXpULWR WHOHI{QLFR

HP KWWS EYVPV VDXGH JRY EU EYV SXEOLFNFHRHW IYV.B RWE
GI$FHVVR HP GH MDQHLUR GH

&$0326 . ( 6,1=%$72 <. '$0$6&(12 '& 58'*( 09 & 2E
UHVLVWIQLFMPLQE XOLND S

&2/%(5* 65 6,*$/ 5 - <$5'/(< - ( 5,'(// 0 &' :'86167$
'(036(< 3 & +25721 (6 &$6725,12 . 7HD $FWIBKIWLFR[H !

DQG 'LDEHWHV $ 3RVLWLRQ 6W DWH BN QRF RIDABHADHR\P H.DIUA
Y S

&2/78& 5 672,&% 9 OHWDEROLF V\QGURPH * ERBSQRYD
GLIILEXOW WR TXDRGHWU\QUANGWIFDLFIHR US

&255(5 & - &285%$ 9,7$/ : )5%'( -& 43 1$6&,0(172
1$6&,0(172 / * 3,1+(,52 (% )(55(,5$ :0 R(,6)-66 0f
3217$52/2 5 /(1=, 06 $ $/0(,'$ -9 3('52@% :#6& -2-

B3UHYDOHQFH RI SHRSOH DW ULVN RI GHYWKGRBQ® R OWISPIH
FRPPXQLW\ SKDUPDFLHV LQ D QDWLRQD G WLFRQH@L QAU B
'LDEHWRORJ\ OHWDEROLF 6\QGURP

'$ 6,/98 & $ & /(,7( $/ 025(,5% -$ $%5B5$' B ( R/,
181(6 '3 0%$*$/+-(6 0,6 6,/9% - % 1) S$SVURSLOWRRD
K\SHUWHQVLRQ DQG RYHUZHLJKW REHVLW\ ZLWRPRRUN V



SROLFH RIILFHUV LQ D VPDOO WHRYZIQV WO % &RINKHOUHLMHE I
7JUDEDOKR Q S

'$0$&(1$ ) & %$7,67% 7 - $<5(6 /5 =$1'28$2( .(1 6$03
2EHVLW\ SUHYDOHQFH LQ %UD]LOLD QR Il LIJHHQM 6 BV® UR/E HD\QL
SHUVRQDO RFFXSDWLRQDO DQG FDUGLRVYWX®BRORBHWLVN
Y Q

(6& 7KH (XURSHDQ 6RFLHW\ RI &DUGLRORJ\ DU @GR&VHO\G
SUHYHQWLRQ LQ POLREHDQ RXFMIFRI 3UHWYHQWISYH &DU

)$5,$ )5 0,5$1'$ 931 +2:( &% 6$6%$., -5 6025,
%HKDYLRUDO FODVVHV UHODWH G\ VER KK MR B DROQ D\W W IH YHL W
KHDOWK DQG PHQWDO RXWFRPHS/RBERQH%UDQPLOLD E DGR

+8$1* 3 / $ FRPSUHKHQVLYH GHILQLWLRGDRH CRIGHER C
OHFKDQLYPV S

') ,QWHUQDWLRQDO 'ZBEHWHFRNGHUIDWLRRUOGZLGH Gt
PHWDEROLF VIQGURPH 'LVSRQtYHO F
KWWS 777 LGl RUJ ZHEGDWD GRBWHV)BRHVPD B GG HB MXQIKR

,3%4  ,17(51$7,21%$/ 3+<6,&$/ $&7,9,7< 48(6BFRUBBIZURWRE
'LVSRQtYHO HP KWWSV VLWHV JRRBOH FRHP UDWR €

-$&.621 $ 6 32//2&. 0 [/ *HQHUDOL]HG HRGOWILIRQWL WL
PHQULWLVK -RXUQD® RI IXWULWLRQ

-$&.621 $ 6 32//2&. 0 |/ :$5" $ *HQHUDOIGHRNH DX DERIC
GHQVLW\ ROH[RIPFH@H 6FLHQFH LQ 6BRUWY ([SHUFLVH

(//, +0 .$66%$6 , /$7728) 2 0 &DUGQBURHAWDEBROQRE
HSLGHPREHWHY OHWDERDLVP
J23 % (/7( - : ) &$%(=$6 O & '\WOLSHEKPQDRVIPY RE

SRWH QW LDXONW D KYQ MW/
/I$*( ) ; $ $025,0 356 025(,5% 2 & 2/,9(,5% 58 B O0S$E
3UHYDOrQFLD GH IDWRUHV GH ULVFR FRUR QPN LR R XHD KSH
SUDWLFDQWHY GH FDPLQKIHND \HWPRAUDNGED KIHFL HIMWE IY 10D F
Y Q S
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0$768'2 6 $5$0-2 7 0$768'2 9 $1'58%'( $1'5%"(
2/,9(,5$ / & %5%$** 21 * AXHVWLRQIULR ,QWHBRDRIRQD
HVWXGR GH YDOLGDGH H UBWURIGXDNG H 1@ LED GHEQRGAUD V |
0,5$1'$ 931 $025,0 356 %$6726 5 5 &$1$%5%$9
0,5$1'$ -01,25 090 )$5,$ ) 5 )5$1&(6&+,1( 6 & &

0 &* 35,25( 6 ( $VVRFLDWLRQ RI /LIHVW\OHDFQR UARRB \
&DUGLRPHWDEROLF 'LVHDVHV DQG %LRPDHGHDWRUQY R
,QIODPPDW®WLRQ

0,5$1'$ 931 $025,0 356 %$6726 55 628=3%$( 9 * %
)5$1&(6&+,1( 6 & & 35,25( 6 ( (YDOXDWICRQ DRI ROIHIVNHN
WKURXJK ODWHQW FO% V& DXEOA\W A DG@ KR D F K

0217$1*1( -01,25 $ 0 6,/99 ' & )(55(,5% () 722,9(,5%
*21=%$*$ ' $ 2/,9(,5$¢ 5 $5 3URQWLGMR S DSIDD W HEFQR IR
PXVFXODomR GDV DFDGHBKXFWYOo®H )BELFDHP5HYQLVWS

027% -01,25 5 - 7$9%$5(6 ') *20(6 $ .9 2/,9(,5%

0$5,16 - & % /HYHO Rl SK\WLFDO DFWKMUW\ H.YD EONVWH G
LQVWUXRMQ®IO RI 3K\VLPDO (BXFDWLRQ

0285% % 3 $025,0 356 )5%$1&(6&+,1, 6 & & 5@&6% - 6

9DOLGDWLRQ RI D VFUHHQLQJ WRRO |IRG 1GXRRWIH \MRIO ¢
,QWHUQDWLRQDO -RXUQDO RI 'LDEHWHVLVY XHYHGRSLQJ &
2/,9(,5$ 5%$5 025(,5$ 2 & 027%$ -01,25 5 - O0$5L.ROD - &
EHWZHHQ ERG\ DGLSRVLW\ LQGH[ DQG F DAHYLLR/YMIDV BXUDDAL (
GH &LQHDQWURSRPHWULD HYHVHPISHQKR +XPDQR

2/,9(,5¢$¢ 5%5 $025,0 356 025(,5% 2 & 027% $01,25

/0 0%$5,16 - & % 3UHYDOHQFHRIOHWDERO IRABYQIGQ RFPH\DL
(GXFDWLRQYHYVIFKWMDWQGDOX]D GH OHGLFL@®@D GR (VSRUWH
3285%*+$ + $0,5, 0O 6$5%(, O 3285<$*+28% *5 O0O(5+
%RG\LPSHGDQFHDQDO\|JHUDQGDQWKURSRPHWULFLQGLFDW
-RXUQDORI 'LDEHWHVY OHWDEBROLF'LVRUGHUV



52&+$ 5 0 0$57,16 0Ob®XDO GH SUHYHQomR HRDA G:IRR DOH

-DQHLUR 62&(5- 'LVSRQtYHO HP KWW
FROWHQW XSORDGV ODOQXDOBGHB3UHSHIQVWDRBIEFD UG
GH VHWHPEUR GH

581*( . 9%1 =21 6 .5 %8/70%$11 8 +(1.(16 V\Q @URMDHE R

LQFLGHQFH LQ DQ DJLQJ ZRUNIRUFH 2FRK XBI\N DRWXD BH® DI
660 + 3BRSXODWLRQ +HDOWK

6$$' +$ /2: 3. -$0$/8'",1 5 &+(( + 3 UFHIY® CSRN L3K\W\
WV $VVRFLDWHG )DFWRUV DPRQJ 3UMPDDO B BMEGW R BOULIR C
-RXUQDO RI (QYHULRQPHQWDO 5HYHDUFK DQG 3XEOLF +HI
6$17$1% - 2 3(,;272 6 9 ,QDWLYLGDGHDEGMFDVIR\EBPIDUL
HQWUH SURIHVVRUSHY X\QU B HW VDWLOHRWD GH YHGLRLQD
S

6+(3$5' 5 - 3$5 4 &DQDGLDQ KRPH ILWQHHWWHW BYWRWEW |
OHGLFLQH S

6,5, : ( %RG\ FRPSRVLWLRQ IURP IOXL®RISPAWKRIQG (
%52=(. - +(16&+@HBKQLTXHV IRU PHDVXULQDVER®\JWRDS
IDWLRQDO$FDGHP\RI 6FLHQFH

62&,('$'( %5%$6,/(,5% '( &$5',2/2*,$ 6%& 'LUHWVULIGIN %
+LSHUWHQVMR $$UNKUYBRU%UDVLOHLUPKIBHIGEOUIGRQWORJILD
628=$%$ -01,25 ( 9 &81+$ & 9 2/,9(,5% %6 * %BE), B (
1 6 2 %2(5< ( 1 /HYHO RI SK\VLFDOLDH \RIYEDQND @RBU
(QIHUPHUtD $FWXDO QGH &RVWD 5LFD

67$1)25' ., *22'<($5 /- ([HUFLVH DQRWNEMNO DL BB H WD
UHJXODWLRQ JOXFRVH XSWPNE LQ ¥KWAOR®WEGXP XVFOH
67(:$57 $ ' 0$5)(// -21(6 0 - 2/'6 7 '( 5, QWHU@®DWLRC

VWDQGDUGYV IRU DQWK URGRRZAHWAN\F VD VVHE EPIDOQW QG ,QW
IRU WKH $GYDQFHPHQW RI .LQDQWKURSRPHWU\ ,6%.
675$8% O )26+%$* 3 35=<%</(. % +25/,7= 0 /8
6$1&+,6*20%$5 ) /(,6&+,. 5 2FFXSDWLRQ DQG/ RHMDER
FRUUHWDWLRQ" $ FURVV VHFWLRQDO RXSDGILRQVGRIIHUI
ILUHILJKWHUV DQ'GIREHWRM@RUNHUNWDEROLF 6\QGURPH



7$.$+%$5% 0 6+,02085% , OHWDEROLF V\Q QRURRHF DW IGR
S5HYLHZV LQ (QGRFULQH OHWDEBOLF "'LVRUGHUV

T+ 2 'RUOG +HDOWK *DRHDL]|DWERBPHQGDWLRQV RQ SK\
KHDOMEHYD :+2

BBBBBB :RUOG +HDOWK 2UJDQL]DWLRQ 2ER¥YDW\HSUGRMHIK
5HSRUW RI D :+2 FRQOGCOWDMNWOIWK 2UJDQL]DWLRQ 7HFKQL
*HQHYD Y S L JLL

BBBBBBB 1DWLRQDO ,QVWLWXWHY RI +HDODWIKR QG OH YL G K C
DQG WUHDWPHQW RI RYHUZHLJKW DQG RHEHRWDM LQQVIYGWA
+HDQWHKVLW\ 5HGHOVYHHK 6SULQJ Y S

<281* "5 +,9(57 0) $/+$66%$1 6 &$0+, 6 0- ))(5*86
.$7=0%5=<. 3 /(:,6 & ( 2:(1 1 3(55< & . - 6,<284¢(¢

& 0 3+<6,&%$/ $&7,9,7< &200,77(( 2) 7+( &281&,I(281Y,)(67<
&$5',20(7%$%2/,& +($/7+ &281&,/ 21 &/,1,&%/ &%$5',2/&F &28
21 (3,'(0,2/2*< $1' 35(9(17,21 &281&,/ 21 )81&T12D$&6

$1' 75%$16/%$7,21%/ %,2/2*< $1' 6752.( &281&,/ E&HKIDHQWD WD C
FDUGLRYDVFXODU PRUELGAXOD\DNWQAER @RUWDABLWH
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2 SUHVHQWH HVWXGR WUDEDOKRX FR K DEKMSYIVMH WH G
LPSDFWR SRVLWLYR VREUH RV IDWRUHV GRLUSDBRLBORR
FRQILUPDGD

'LDQWH GRV UHVXOWDGRY HQFRQWUDGRIVE DRKBRRY HY
SROR PRYHOHLUR GH 8Ei 0* VmR HOHYDGRV RYXI(DPWRBM
TXDLV DVVRFLDQGR VH HQWUH VL FDXVDQGHR XW®PWDEYOYB
$OpP GLVVR DSUHVHQWDUDP EDL[RV QtYHKM GR W)HBRR \
FRPSRUWDPHQWR VHGHQWIiULR H DWLYLGHD G$ DOSHOMH DG i RI
TXHVWLRQIULR LQWHUQDFLRQDO GH DWLNPBQW®WH ItVLER
HQWUHYLVWDGRY QmR UHDOL]DP DWILDYLG®GH XPMIM-D HPIR
FODVVLILFDGRY FRPR VHGHQWIiULRV H FRPR LUUHJXO

&RP EDVH QR DUWLJR IRL SRVVtYHO YHULVIRFEDUH TR F
QtYHO GH $) HP WUDEDOKDGRUHV EUDVLOW L RYD DRULOL I3
HVWXGRV XWLOL]D SUHGRPLQDQWHPHQWH RV TXW D®WRQ if
XPD iUHD TXH QHFHVVLWD GH PDLV HVR/ )GERRQtYIREG BRGCR
WUDEDOKDGRUHV

$ DQiOLVH GR ,$& H GD DVVRFLDomR F®W® RXIV QR VD LD
SRVVLELOLWRX D LGHQWLILFDomR GH RE DHXHDGIRWR \Q t RN
DSUHVHQWDYDP HOHYDGRV QtYHLV DQWURSRP pGLWLVAR V
REVHUYRX VH DVVRFLDomR GD LGDGH HOHYD®@&D THK DERN R H
SHUWHQFLPHQWR D FODVVHV VRFLDLV PBIQWRDGRD \$ & VW H

2 HYWXGR UHODWDGR QR DUWLJR HYLGHQFWRMK RF
WUDEDOKDGRUHVY SRUpP WDPEpP UHYHORX XP HQNFEBGR
PDLV HQFRQWUDGRY IRUDP D KLSHUWHQV rh B DIBHNH UR. Y V
QXWULFLRQDO IRUDP DVVRFLDGRV j SUHNBQmMRBR BHUBWX®
REWLGR QR DFHOHU{PHWUR R TXDO UHYHORX EDL[DV LQV

&RP R DUWLJR REVHUYRX VH FRUUHVSRQGIrQFLD H
IDWRUHV GH ULVFR FDUGLRYDVFXODGHV6W LYWR 05 \G IGIDE
H[SORUDWYULD H PXOWLYDULDGD (QFRQW R Y6 PR Q GR
HOHYDGD 5&4 H REHVRV GHVHQYROYHUHP 60YRIVX$DUDVR
GHVHQYROYLPHQWR GH '0
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2V UHVXOWDGRYV REVHUYDGRYV HYLGHQFHDW WD WPpSR D\
SUHYHQomR H FRQWUROH YLVDQGR j PXGDQoD SRROWR W L
LPSRUWDQWH p TXH VH GHYH HQIRFDU R DXPXH@WRRGED
FRPSRUWDPHQWR VHGHQWIULR GHVVHV WWYPRE DHOXRIRWUHD
VXSHUD R SUHFRQL]DGR SDUD PDQXWHQomR GD \WD-~GH
GHVORFDPHQWR DWLYR GR WUDEDOKD ®RRU RBIWMDYPRP D KX
GH SURJUDPDV GH $) QDV SUySULDV IIEULAD\S~RR®LBRQG
FRQVWUXomR GH FLFORYLDV H FDOoDGDV GH ERD TXDOLG

7DLV FRQGXWDV SRGHP FRQWULEXLU SDUD DR H®Xon
VD~GH GRV WUDEDOKDGRUHY FRQFRUUHQGRLBRAp FRPPR
6LVWHPD GH 6D~GH H 3UHYLGrQFLD 6RFLO® LPRRBrQHANX
IXWXURV DIDVWDPHQWRY ODERUDLYV

3RU ILP VXJHUH VH TXH VHMDP UHDOL]BGRRP PRV
GHOLQHDPHQWR ORQJLWXGLQDO D ILP \GHDWIPGIRY FDQFRB JQ
YLVWR TXH IRUDP REVHUYDGRYV QtYHLV HOHY DG RMVGUL RD W
H $) OHYH
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"(3$57$0(172 '( ('8&%$d-2 YE6,&$
/1$%25%$705,2 '( 3(5)250$1&( +80$1$

$9%$/,$'2 BBBBBBBBBBBBBBBBERBEBBRBRBHE/ +2>BBBBBBB @

)2508/E5,2 '( 7(502 '( &216(17,0(172 \

&RQFRUGR YROXQWDULDPHQWH HP PH VXEPBHOMHRU GRSHARP X RWI
VHGHQWIiULR H DWLYR VREUH RV H WiRGHM BH ®/H WHRE FOLUFDL RPL
TXH WHP FRPR ILQDOLGDGH FRPSDUDU RiW IHR HL WD RAL YGRR V RERRWPHS F
GH ULVFR FDUGLRYDVFXODUHV H VtQGHRiP Y HIDHW PIEG D LFFRDO H AV IV
IDERUDWYULR GH $QiOLVHV &OtQLFDV D QPG IGGID D SIDQ WD RS R F
DYDOLDomR GD DWLYLGDGH ItVLFD HXBRP®RUGDD BH 8 WRNRHGH\®!
GLDVWYOLFD HP UHSRXVR 6RX VDEMGIRDGDXIRIV$ED+DYDBRDD
3HUIRUPDQFH +XPDQD H TXH QmR UHFHERQ{PL RPH @ K XPDW HSR
SDUWLFLSDU GR HVWXGR DOpP GH SRGHU DEHDX GRIQBEQYROMVP
7HQKR FRQKHFLPHQWR TXH R WUDWDPHQWR RH[S HWIQPHAQRVD CH
QHFHVVLGDGH GH SHOR PHQRV KRUDN GR MBIQIX®HS B0 PpPUG D\C
VH SUHYHU XP ULVFR PtQLPR GH OHVRHWOQK BQ WXHj J M\CDOJLH DG S U
$OpP GLVVR p LPSRUWDQWH UHVVDDODY tDXHD SWERD D AFIRD H WLLE
GH WLSR GHVFDUWiYHO UHDOL]DGR SRR SDRILWDRRQR® SBhiYW
HVWXGR WHUmMR FRPR EHQHItFLR XPD DYDD+®H R GtRPIHO BW D
ItVLFD $OpP GH VHU SRVVtYH®WRUHIV ADLY PR SIHYD ®AQ BIRH G ¢iC
RXWURV DJUDYDQWHY FRPR KLSHUWHQ V@VRVRXL B P HWRHM R GR VD
PHXV UHVXOWDGRV REWLGRV VHMDP GLYXOXDGBWQGR PHOQI
LQGLYLGXDOLGDGH H LGHQWLILFDomR GHFQBQRXPLBREMS URR HY
PHWDEYOLFR RX RUJKQLFR TXH PH LPOHWRXGWHX LLHFD 8 QM M P H\DWi
SHORV PHPEURV GR SUHVHQWH HVWXGR WGREDRORW B URF H®LGP
UHVSRQVDELOLGDGH GR 3URI 'U -RmR & DAWDIRED GIRK ] DV TOCHPL ¢
FRQWDWDU FRQVXOWDU D TXDOTXHU PRMFHEWRHDXMR MHO XIPWD
DVVLQDGD GHVWH 7HUPR GH &RQVHQWL PHERRH/QE D b} HV(GHO &I
1DFLRQDO GH eWLFD HP 3HVTXLVD &21(3

$VVLQDWXUD
BBEBEBEBBBBBBBBBBBBEBBBBBBBBBBBBB BBBI
3URI 'U -RmR &DUORYV % O0ODULQYV SHOQI
5HVSRQViIYHO SHOR SURMHWR

BBBBEBBBBBBBBBBBBBBBBBBBBBBBBBBB
9ROXQWiUl

9LoRVD 0* BBBBBBBEBBBBBBBBBBBBBBBBBBBBBBBBB

B3URI 'U -RmR &DUORV %RX]DV ODULQV * 7HO
'RXWRUDQGD 5HQDWD $SDUHFLGD 5RGULJXHV GH 20LYHLUD =
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'$7% '( 1$6&,0(172 BBBB BBBB BBBB '$7% &2/(7% BBB

6ROLFLWR RV VHIXLQWHY H[DPHV DEDL[R UHODFLRQDGRYV
*OLFRVH
&ROHVWHURO WRWDO
+'/

TULJOLFHUtGHRYV

3(648,6% GH 5HQDWD $SDUHFLGD 5RG
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862

e HHWUHPDPHQWH LPSRUWDQWH TXH YRFr 3RULORLYRWR BBl
DWHQWDPHQWH DV LQVWUXo}HV DEDLI[R

X

X X X X X

8VH R bDSDUHOKR FRQIRUWDYHOPHQWH HRWRUWQRDGH
SRU EDL[R RX SRU FLPD GH VXD URXSD VHPSUH DFRP

SRVLFLRQH R VHPSUH DR ODGR GLUHLWR GR FRUSR
'"XUDQWH R XVR R ERWMR SUHWR GR DSDUHOKR GHYH
3RU IDYRU SUHQGD R FLQWR GH PRGR TXH R DSDUHO
BWLOL]H R DSDUHOKR GXUDQWH WRGR R GLD H QRLWF
&EXLGIRGRSDUHOKR 1-2 GHYHU3IRMHVUDBRRVIRK DWGHRWLUH R LC
DXODV GH QDWDomR KLGURJLQIVWLFD RX XHE BQRVAHL
PROKi OR $R ILQDO GD DWLYLGDGH UHFRORTXH R HT
2 DSDUHOKR GHYHUIiI VHGXDN\D G R BWHFHOWNIMRG/R RV GLD
GH VHPDQD
6HX DSDUHOKR GHYHWIFDRYBRUKPBHDVOMDUR HHOGHSDUH Gt
HQWUH HP FRQWDWR D UHVSRQViIYHO SHOR HVWXGR
7TRGRV RV FXLGDGRV SRVVtYHLV GHYHP VHU RRPDGR
GHUUXEH H WHQKD FXLGDGR SDUD QmR TXHEUD OR R>
2 DFHOHU{PHWUR p GHVWLQDGR H[FOXV LWMHRHRWRIXWI
IXQomR
$VVLP TXH UHFHEHU R DSDUHOKR FRORTXH®HH L
UHFHELPHQWR Mi FRQWD FRPR GLD GH XVR
'XUDQWH RV QbiRV ARXHcG KWRXD URWLQD GH DWLYLGDGHYV
6H GXUDQWH R XVR GR DFHOHU{PHWUR YR MHQWRMHUH®PR
FRQWDWR FRP D SHVTXLVDGRUD GR HVWXGRHSWRLY R
URWLQD QRUPDO GH DWLYLGDGHYV
ImR HPSUHVWH R DSDORPMOEWR HD YRIFQJEZHFHUI XWLOL]iI O
8WLOL]H R DSDUHOKR DWp TXH D SHWIRLNPOEKE RRDP r SLD
SHJi OR
/HPEUH VH GH FRPSOHWDU R GLIULR GH XVR WRGRV R
(VTXHFHX GH XWLOL]DU R O MUHHOKR BRQWIPWRLBRP D
SULQFLSDO GHVWH HVWXGR BURID 5HQWMWMD®H$SBQHHF
H PDLO UHQDWD ROLYHLUD#XIY EU
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1RPH GR 3IDUWLFLSDQWH BBBBBBBBBBBBEBBBBBBBBBBBEBBBBBBBBBBBB
,' $& BBBBBBBBBBBBBBBBBBBBBBBBBEBBBBBBBBBBBBEBBBBBBBBBBBBBBE

9RFr GHYHUiI XVDU R DFHOHU{PHWWXRVBERRVVHIQWF O XL GQGRVURFR@WHDG R W
DEDL[R DQRWH DV GDWDV GOQDR KWRWYRRNOHKR SOHJFRFIXGD GLD GD
DORWH R SHUtRGR HP TXH YRFr UEWOQURXpR BEVYRO KR PSMHD TW R PDR
DSDUHOKR SRUPPOKWRBHDXOD GH QDWDomR KLGURJLQEWWLRDBr ®WwWR
FRQVHJIXLX XWLOL]DU R DSDUHOKR ISR R > WGBIRHFA@RFH X IGRHU R W LHOAL X FO
HP FRQWDWR FRP D 3URID 5HQDWD $®DUWMHDGDRORGULIXHYV GH 2K
UHQDWD ROLYHLUD#XIY EU 2EULJDGD

6HX SULPHLUR GLD GH XVR GR DFHOHU{PHWUR p BBBBB
6HX ~OWLPR GLD GH XVR GR DFHOHU{PHWUR p BBBBB B|

([HPSORWD |:| D m\] |:| 7I|ﬁ| |:|4ﬁ 4XLQ 6HI 6LC

+RUD TXH WLUHL +RGJHD TPH ¢ RORRMIXYHRL SHOR [TXDO UHWLI
+RUIULR %D QKR
+RUIULR $XOD GH QDWDomR
+RUIULR %D QKR

''$ 'DWD BBB BEF Bﬁ |:| EFHJ |:| [@U@E 4XD 'RP 4XLQ 6H

+RUD TXH WLUHL +RGJHD TPH A RORRMIXYHRL SHOR [TXDO UHWLI

+RUIULR
+RUIULR
+RUIULR

''$ 'DWD BBB BEF Bﬁ |:| EFHJ |:| [|iT|UIiPE 4XD 'RP 4XLQ 6 H

+RUD TXH WLUHL +RGHD TXH G-{ROGRRMXYHR. SHOR [TXDO UHWLL

+RUIULR
+RUIULR
+RUIULR

''$ 'DWD BBB BEF; BE |:| EPHJ |:| [U@E 4XD 'RP 4XLQ 6 H

+RUD TXH WLUHL +RGHD TXPH G-{ROGRRMXYHR. SHOR |[TXDO UHWLL

+RUIULR
+RUIULR
+RUIULR

''$ 'DWD BBB BEBB BFR [] [PHI[] [[THU[FPE 4XD 'RP 4XLQ 6 H

+RUD TXH WLUHL +RGHD TPH ¢ RORRMIXYHRL SHOR [TXDO UHWLI

+RUIULR
+RUIULR
+RUIULR

''$ 'DWD BBB BEB BFF [] [PHI[] [[THU[FPE 4XD 'RP 4XLQ 6 H

+RUD TXH WLUHL +RGHD TPH A RORRMIXYHRL SHOR [TXDO UHWLI

+RUIULR
+RUIULR
+RUIULR




[[7HU[6PE 4XD 'RP 4XLQ 6H

TXDO UHWLL

''$ 'DWD BBB B B@ |:| |:|6HJ|:|
+RUD TXH WLUHL +R3GHD T PH GJROGRRMXYHR. SHOR
+RUIULR
+RUIULR
+RUIULR
2%6 $QRWH HP FDGD GLD R KRUIULR TXH GRUPLX H DFRU
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Laboratdrio de Performance Humana

Este manual tem como objetivo
orientar boas praticas de atividade

fisica e salide para trabalhadores
do polo moveleiro.




Sindrome Metabodlica

Pesquisa realizada no ano de 2019
com os trabalhadores de fabricas de

, moveis encontrou:

A sindrome metabdlica é um transtorno complexo que

se caracteriza pela presenca de trés ou mais fatores de

risco cardiovasculares, os quals englobam a obesidade

abdominal, glicemia de jejum e triglicerideos elevados,
niveis reduzidos de HDL-C (colesterol bom) e

de sindrome metabdlica:
hipertensdo arterial.

Sabe-se
que a sindrome metabdlica
aumenta o 0
cardi C
elevando tambem a
mortalidade da populagdo

de colesterol bom balxo.
A atividade fisica

Vamos
melhorar

favorece o controle do peso

esse
corporal.
resultado?!

ICOLTUC, STOICA, 2016; ROCHA; MARTING, 2017; TAKAHARA, SH MO

JRA, 2074 'WHO, 2010)



Vocé sabia que a atividade fisica é
qualquer atividade corporal que
Monitore sua circunferéncia resultaem um custo de encrgia

da cintura, colocando uma fita acima dos niveis de repouso?

ao redor da menor curvatura
aparente. Lembre-se de

Dicas de Saude:

manter abaixo de 80 E ideal a pratica de pelo menos
centimetros para mulheres e 150 minutos de atividade fisica
90 centimetros para homens; de intensidade moderada por
semana, ou 75 minutos de
atividade fisica intensa, de forma
continua ou
fragmentada, com o objetivo de

forma per ; reduzir o risco cardiovascular.

mantenda a
130 por 85 mmHg; Essa atividade fisica
regular pode ser feita de varias
formas:

Mantenha seus niveis de exercicios fisicos programados,
licose abaixo de 100 mg/dL, Com ou sem supervisdo
S ¢ \ )2l profissional;
”—”‘f'

us triglicerideos abaixo de
150 mg/dL; atividades de deslocamento
E seu colesterol bom (HDL-C) (bicicleta ou caminhando) nas
acima de 50 mgdL para acOes diarias, por exemplo, ao
trabalho; e
atividades fisicas com certa

intensidade na jornada laboral.

mulheres e acima de 40
mg/dL para homens.

(AMERICAN COLLEGE OF SPORTS MEDICINE, 2011; WHO, 2020).

{INTERNATIOMAL DIABETES FEDERATION, 2006)



Em pesquisa realizada Perguntas importantes:

em 2019, foi possivel observar:

Os trabalhadores de fabrica de moveis Quantas vezes na semana
passam em média 48% do seu tempo em devo me exercitar?
atividade sedentaria. Pelo menos 3 vezes na semana.

r Devo fazer atividades
diversificadas?

o a}"j Ma medida do po

Dicas de Atividade Fisica:

* Priorize atividade fisica no seu deslocamento (va ao faca mais de uma ativ

trabalho de bicicleta ou caminhando); ao lango da semana.

» Prefira usar escadas, ao invés de elevadores;
» Se seu emprego oferece ginastica laboral, participe Qual o ritmo do exercicio?

ativamente; E importante que o & io ndo leve a uma sensagao de
cansago muito grande e gue ndo se apresente dor

» Adquira o habito de fazer as atividades domésticas;
muscular no dia seguinte.

= Faca atividades de lazer mais ativas, com a préatica
de algo que Ihe dé prazer, como a danga e o futebaol
recreativo; Atividades Recomendadas:

= Se possivel, pratique algum exercicio fisico de seu
- Atividades aerdbicas:

interesse, como musculacao ou ginastica. hten _ =
caminhada, corrida, trote;

‘- = Atividades recreativas coletivas:

b 1 ;7_‘ peteca, futebol, basguetebol, voleibol;
s =N ) Q \ - Atividades de academia:

21N LN musculagdo, gindstica, danca, yoga.
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QUESTIONARIO DE AVALIAGAO DO RISCO DE DIABETES TIPO 2

Circule a alternativa correta e somar seus pontos.

1. Idade
0 p.
2p.
S
4 p.

Menos de 45 anos
45-54 anos
55-64 anos

Mais de 64 anos

2. indice de massa corporal.
(Consulte o verso do questionario)
Menor que 25 kg/m®
25-30 kg/m®

Maior que 30 kg/m*

0 p.
1p.
3 p.

3. Medida da circunferéncia da cintura.
(geralmente no nivel do umbigo)

HOMEM MULHER
0p. Menorque94cm Menor que 80 cm
3p. 94-102cm 80-88 cm
4 p. Maior que 102 cm  Maior que 88 cm

@ ®
\

4.Vocé costuma ter diariamente pelo menos

30 minutos de atividade fisica no trabalho e
ou durante o tempo de lazer (incluindo a

diaria normal)?
0p. Yes
2p. No

5. Quantas vezes vocé come legumes, frutas
ou vegetais?

0p. Todos os dias

1p. Nem todos os dias

6. Alguma vez vocé ja tomou regularmente
medicagao para pressao arterial elevada?
Nao

Sim

0 p.
2p.

7. Vocé ja teve glicemia sanguinea elevada
(ex: em exame de saude, durante uma doenca
ou gravidez)?

Nao
Sim

0 p.
5p.

8. Tem algum membro imediato de sua familia
ou outro parente diagnosticado com diabetes
(tipo 1 ou tipo 2)?

Nao
Sim: Avos, tias, tios ou primos

0 p.
3p.

5p. Sim: Pais, irméo, irma ou filhos

Pontuagao de Risco Total
O risco de desenvolver
diabetes type 2 em 10 anos é:

Baixo:estimado 1 em 100
desenvolvera a doencga
Ligeiramente elevado:
estimado 1 em 25
desenvolvera a doenga
Moderado:estimado 1 em 6
desenvolvera a doencga
Alto: estimado 1 em 3
desenvolvera a doenga
Muito alto:

estimado 1 em 2
desenvolvera a doenga

Por favor, vire a pagina

Menor que 7

7-11

12-14

15-20

Maior
que 20

Teste projetado pelo Professor Jaakko Tuomilehto, Departamento de Satde Pblica, Universidade de Helsinki, e Jaana Lindstrom, MFS, Instituto Nacional de Satde Publica.
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1RPH BBEBBBBBBBBBBBBBBBBBBBBBBBEBBBEBBBBBBBBBBBBBE
'DWD BBBBBB BBBBBBB BBBBBB ,GDGH BBBBBB 6H[R )

1yV HVWDPRV LQWHUHVVDGRYV HP VDESHNVRBWIDSRY ER PP
GR VHX GLD D GLD (VWH SURMHWR ID] GGR WHLBHR XP JLDE
SDtVHV DR UHGRU GR PXQGR 6XDV UHVSRVUWRY QRW \DRPX
HP UHODomR jV SHVVRDV GH RXWURV SDtDRVW Y SRH T XXQ
JDVWD IDJHQGR DWL/YLGHVGIR DO FHVOPHUIXQWDYV LQFOXHI
YRFr ID] QR WUDEDOKR SDUD LU GH XP OXJDU D RXWUR ¢
SDUWH GDV VXDV DWLYLGDGHV HP FDU®, RXLE® S RWDAUDGEQL\W H \
IDYRU UHVSRQGD FDGD TXHVWmMR PHVPR TXGRFRBUDGWXI
SDUWLFLSDomR

3DUD UHVSRQGHU DV TXHVW}HV OHPEUH TXH
™MESWLYLGDGHY*2526BBPAMNR DTXHODV TXH SUHFLVDP GH
ItVLFR H TXH IDJHP UHVSLUDU 08,72 PDLV IRUWH|TXH |
™$WLYLGDGHY (B¥'$SBEDWmR DTXHODV TXH SUHFLVDP| GH D
TXH IDJHP UHVSLUDU 80 328&2 PDLV IRUWH TXH R QRU

3DUD UHVSRQGHU DV SHUJXQWDV SHQVH \BRRARH Q@ WGIRQMH/QE
PLOXWRY FRK WDEGORYH ]

D(P TXDQWRYV GLDV GD ~@%0LPP28&$HPD BEHOIRFRHQRYV =
FRQWtQXRV HP FDVD RX QR WUDEDOKR FR®RJDRUSDUBHRW
SRU OD]J]HU SRU SUD]JHU RX FRPR IRUPD GH H[HUFtFLR"
'LDV BBBBE SRU 1IHQKXP

E1RV GLDV HP TXH YRFr FDPLQKRX SRU SHOR PHQRYV P
WRWDO YRFr JDVIMRKX"GIDIPLQKDQGR
+RUDV BBBBBB OLQXWRV BBBBB

D(P TXDQWRYV GLDV GD ~OWLPD VHPDXQE $%EFSRIHBE DR
PHQRV PLOQXWRV FRQWtQXRVY FRPR SRU H[HPGD®oDIHG
ID]JHU JLQiIVWLFD DHUYELFD OHYH MRM ®HYBWL |DHFWHL
GRPpVWLFRV QD FDVD QR TXLQWDO RX QR MOBOUBLRXRF
TXDOTXHU DWLYLGD G H RIGHU DHE|D\PMR MWW B UUDomR RX ED!
FRUDO3R2EB")$925 1-2 ,1&/8% &$0,1+$'$

'LDV BBBBESRU 1IHQKXP

E 1RV GLDV HP TXH YRFr IH] HVVDV DWLYLGDIGRXWR\G I
FROQWtQXRV TXDQWR WHPSR QR WRWDGOGRWREBILDDVWRX ID]F
+RUDV BBBBBB OLQXWRYV BBBBB

D(P TXDQWRV GLDV GD ~OWLPD VHPDQOD526RE6SRUHBPIDORR
PHQRYV PLOQXWRYVY FRQWtQXRV FRPR SRUDHUHWEIGR NI
IXWHERO SHGDODU UiISLGR QD ELFLFOHMWDNLWMRYDSHEDWGTF



FDVD QR TXLQWDO RX FDYRXFDU QR MDUGLYL GIPGH H XBIUI ¢
DXPHQ®DPVXD UHVSLUDoOomR RX EDWLPHQWRY GR FRUDoOmME
'LDV BBBBEI SR IHQKXP

E1RV GLDV HP TXH YRFr IH] HVVDVY DWLYLGDRYWWRQW QR
TXDQWR WHPSR QR WRWDO YRFr JDVWRX IDJHQGR HVVDV I
SRU"GLD

+RUDV BBBBBB OLQXWRV BBBBB

(VWDV ~OWLPDV TXHVW}HV VmR VREUH R WHBPSR WKB ERF
QD HVFROD RX IDFXOGDGH HP FDVD HO&KXUD QMIIFP S\RH X HWA
HVWXGDQGR VHQWDGR HQTXDQWR GHVFDQNIDIRID
VHQWDGR RX GHLWDGR DVVLVWLQGR 79 1mR
HP {QLEXV WUHP PHWU{ RX FDUUR

D4AXDQWR WHPSR QR WRWDO YRGLED BWHWODHYPBQWDGR GXUD
BBBBBBKRUDY BBBBPLQXWRYV

E4XDQWR WHPSR QR WRWDO YRFGLDV®&/HD IV QW 0GR VEXPUDL,
BBBBBBKRUDY BBBBPLQXWRYV
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Modelo de Questionario sugerido para aplicagdo

P.XX Agora vou fazer algumas perguntas sobre itens do domicilio para efeito de classificagcdo
econdmica. Todos os itens de eletroeletronicos que vou citar devem estar funcionando, incluindo
0s que estdo guardados. Caso ndo estejam funcionando, considere apenas se tiver inten¢do de
consertar ou repor nos proximos seis meses.

INSTRUCAO: Todos os itens devem ser perguntados pelo entrevistador e respondidos pelo
entrevistado.

Vamos comecar? No domicilio tem (LEIA CADA ITEM)

ITENS DE CONFORTO

Quantidade de automdveis de passeio exclusivamente para
uso particular

Quantidade de empregados mensalistas, considerando apenas
os que trabalham pelo menos cinco dias por semana

Quantidade de maquinas de lavar roupa, excluindo tanquinho

Quantidade de banheiros

DVD, incluindo qualquer dispositivo que leia DVD e desconsiderando
DVD de automével

Quantidade de geladeiras

Quantidade de freezers independentes ou parte da geladeira duplex

Quantidade de microcomputadores, considerando computadores
de mesa, laptops, notebooks e netbooks e desconsiderando tablets,
palms ou smartphaones

Quantidade de lavadora de lougas

Quantidade de fornos de micro-ondas

Quantidade de motocicletas, desconsiderando as
usadas exclusivamente para uso profissional

Quantidade de maguinas secadoras de roupas, considerando lava
e seca

icilio é proveniente de?
1 Rede geral de distribuicdo
2 Poco ou nascente
3 Outro meio

do o trecho da rua do seu domicilio, vocé diria que a rua é:

1 Asfaltada/Pavimentada
2 Terra/Cascalho

Qual é o grau de instrugdo do chefe da familia? Considere como chefe da familia a pessoa que
contribui com a maior parte da renda do domicilio.

Nomenclatura atual Nomenclatura anterior |
lAnalfabeto / Fundamental | incompleto  |Analfabeto/Primario Incompleto
Fundamental | completo / Fundamental Il |Primério Completo/Gindsio

incompleto Incompleto

Fundamental completo/Médio Gindsio Completo/Colegial

incompleto Incompleto

Médio completo/Superior incompleto Colegial Completo/Superior
Incompleta

[Superior completo Superior Completo
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PAR-Q

Physical Activity Readiness Questionnarie
QUESTIONARIO DE PRONTIDAO FARA ATIVIDADE FISICA

Este questionario tem objetivo de identificar a necessidade de avaliacdo clinica e médica
antes do inicio da atividade fisica. Caso vocé marque um SIM, é fortemente sugerida a
realizacao da avaliacao clinica e médica. Contudo, qualguer pessoa pode participar de
uma atividade fisica de esforgco moderado, respeitando as restric6es médicas.

O PAR-Q foi elaborado para auxiliar vocé a se auto-ajudar. Os exercicios praticados
regularmente estdo associados a muitos beneficios de salde. Completar o PAR-Q
representa o primeiro passo importante a ser tomado, principalmente se vocé esta
interessado em incluir a atividade fisica com maior frequéncia e regularidade no seu
dia a dia.

O bom senso é o seu melhor guia ao responder estas questdes. Por favor, leia
atentamente cada questdo e marque SIM ou NAO.

SIM NAO

B

1. Alguma vez seu medico disse que vocé possui algum problema
cardiaco e recomendou que vocé so praticasse atividade fisica sob
prescrigdo medica?

2_Vocé sente dor no torax quando pratica uma atividade fisica?
3. No ultimo més vocé sentiu dor toracica quando néao estava
praticando atividade fisica?

O
[y
[y
4. Vocé perdeu o equilibrio em virtude de tonturas ou perdeu a
D consciéncia quando estava praticando atividade fisica?
O
O
O

5. Vocé tem algum problema 6sseo ou articular que poderia ser
agravado com a pratica de atividades fisicas?

6. Seu médico ja recomendou o uso de medicamentos para controle
da sua presséo arterial ou condi¢éo cardiovascular?

T. Vocé tem conhecimento de alguma oufra razédo fisica que o
impega de participar de atividades fisicas?

O O o0Ooooad
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para realizagio da analise bioguimica sanguinea. Para classificagdo da sindrome metabdlica serdo
utilizados os pardmetros propostos por Alberti et al. (2009), sendo considerado o individuo com
associagio de pelo menos trés fatores de risco.

Objetivo da Pesquisa:

De acordo com os pesquisadores,

Ohjetive primario: Comparar os efeitos dos compeortamentos sedentario e ativo sobre os fatores de risco
cardiovasculares e sindrome metabdlica em trabalhadores.

Objetivo Secundario:

- Awaliar a influénecia das condigdes socioecondmicas sobre os fatores de risco cardiovasculares;

- Avaliar a influéncia dos niveis da atividade fisica habitual e do tempo em comportamento sedentario sobre
os fatores de risco cardiovasculares e sindrome metabdlica;

- Verificar a influéncia de diferentes dominios da atividade fisica (deslocamento, trabatho e lazer) sobre os
fatores de risco cardiovasculares e sindrome metabalica;

- Determinar o melhor ponio de corte do tempo em comportamento sedentario para minimizar a incidéncia
dos principais fatores de risco

Avaliagio dos Riscos e Beneficios:

Os pesquisadores apresentam no formulario online da Plataforma os seguintes Riscos:

a) Quanto aos guestionarios: E possivel que alguma pergunta possa trazer um constrangimento. Contudo
foram selecionados questionanos amplamente ja utilizados em outros estudos nacionais e intemacionais. As
perguntas serdo feitas de form individual, & caso o voluntaro ndo queira responder pode simplesmente
saltar a pergunta.

b} Registro da Frequéncia cardiaca: O menitor toracico por ter uma compressao elastica pode gerar um
desconforto, contudo a pressic exercida pode ser regulada de forma a ndo gerar a sensacio de aperio.
¢} Registro da PA.: A press3o do manguito pode em pessoas mais sensiveis gerar um desconforto e
dorméncia no brago. O avaliador estard treinado para realizar uma leitura rapida afim de evitar estes
problemas.

d) Leitura do nivel de atividade fisica: Se espera um risco minimo de lesdes, ja que a tarefa proposta &
idéntica a realizada no dia a dia

e} A coleta da amostra sanguinea: Todo material utilizado sera de tipo descartavel minimizando o risco de
contaminagio. Pequenas hemorragias podem aparecer, gerando pequenos edemas. Todos os
procedimentos sera realizado por profissional devidamente capacitado para tal, o gue diminui o risco de uma
pungio equivocada

Engerego.  Universidade Federal e Wigosa, Avenida PH Roifs &in, Edificio Arthur Bemardes

Balrro: Campus Universitario CEP: 36.570-900
UF: MG Municiplo:  VICOSA
Telefone: (3135992492 E-mall: capfaly.or

Prisgirwn (12 50 D81
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& 05 seguintes Beneficios:

Os participantes do estudo ter§e como beneficio uma avaliagio completa de seu estado de salde e nivel de
atividade fisica. Além de ser possivel verificar a prevaléncia de fatores risco para as doengas
cardiovasculares e outros agravantes como hipertensio, diabetes, dislipidemia e obesidade.

Avaliagio:
Os riscos e os beneficios estdo descritos conforme recomendagies sobre pesquisas com seres humanos,
baseados na Resolugdo 466/12 do CHS

Comentarios e Consideragdes sobre a Pesquisa:

O presente estudo pretende comparar os efeitos dos comportamentos sedentario e ative sobre os fatores de
risca cardiovasculares e sindrome metabdlica em frabathadores.

Para tanto, propie-se um estudo observacional, com delineamento transversal, conforme ja realizado em
autros estudos conduzidos em popufagﬁes- de trabalhadores (CANUTO et al. 2015; OLIVEIRA et al., 2015;
VIDIGAL et al., 2015; RIBEIRD et al., 2015; MOREIRA et al., 2014; FELIPE-DE-MELO et al., 2011} A
amostra sera composta por individuos que execute alguma atividade laboral, sendo que todos os
pariicipantes serdo voluntarios, de ambos os sexos, com idade minima de 30 ancs & maxima de 55 anos. O
calculo da amostra foi realizado de scordo com a equagdo: = P x @ / (E/1,28F, onde n & o tamanho minimo
da amostra necessara; P & a prevaléncia da doenga na populagio; Q= 100 — P; e E & a margem de emo
amostral tolerado (LWANGA; LEMESHOW, 1991). Sendo assim, considerando-se a prevaléncia de 50%,
visto que o estudo considera como desfecho multiplos fatores de risco cardiovasculares {MAHTTNEZ-
GONZALEZ: ALONSO; BES-RASTROLLD, 20089); com um emo padrio de 5% e um intervalo de confianga
de 85%, chagou-se ao valor de 384, que equivale ao minime de rabalhadores necessarios para composigso
da amostra_Todos os procedimentos do estudo serdo realizados apos aprovag3o do projeto pelo Comité de
Etica em Pesquisa com Seres Humanos, seguindo a Resolug3e n°486/12 do Conselho Nacional de Satde.
Sera realizada a divulgagio da pesquisa atraveés dos meios virtuais (site e facebook). Para compor a
amostra final do estudo sera necessario que o individuo atenda acs seguintes critérios de inclus3o e
exciusio: ter pelo menos dois anos de atuacSo laboral; ndo possuir licenga medica em penodo superior a
uma semana no ulimo ano, ou de dois meses nos Uiimos trés ancs; ndo estar em pericdo gestacional; e
nio apresentar comprometimento orgénico efou metabolico que impegam de participar do estudo. Todos os
participantes terdo preservadas suas informagdes de carater pessoal, sendo que os mesmos poderdo retirar
-se do estude a qualquer momento, sem qualguer
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prejuizo. Para a coleta de dados, inicialmente os voluntarios deverdo informar seus dados pessoais como
idade, tempo de atuagio, segio de trabalho e sexo. Neste momento também serdo esclarecidas todas as
dirvidas em relagio & pesquisa e ao preenchimento dos questionarios, bem como deverdo assinar o termo
de consentimento livre e esclarecido. Ao final da aplicagio dos questionarios sera realizada a avaliagio das
medidas antropometricas e aferigdo da pressdo arterial. Meste momento também sera entregue um
acelerdmetro a fim de verificar o nivel de atividade fisica e comportamento sedentario, & um monitor de
frequéncia cardiaca (FC) conjugado com um sistema de monitoramento giobal (GPS), além da entrega da
solicitagio e procedimentos para realizacio da analise bioguimica sanguinea Sera aplicado o questionario
RISKO, proposto pela Michigan Heart Association (MHA, 1973). Este questionario avalia oito fatores de
risco, sendo eles: idade, hereditariedade, massa corporal, tabagismo, sedentarismo, hipercolesterolemia,
hipertensSo arterial e sexo. Cada fator de risco possui seis opgies de resposta, sendo que, toda resposta

equivale a um escore que representa o risco coronaranc referente agquele fator. A soma das pontuages
obtidas nas respostas aos oito fatores de risco comesponde a um escore que representa o MSCO COMMNANano.
Este escore de risco coronariano & classificado através de uma tabela formulada pela propria MHA, em que
classifica o individuo como “bem abaiwo da média, abaixo da meédia, risco medio, risco moderado, alto e
muito alto™.

Consideragbes sobre os Termos de apresentagio obrigatdria:

Os termos apresentados estio de acordo com as recomendagies sobre pesquisas com seres humanos,
baseados na Resolugdo 466/12 do CNS

Recomendagtes:

Quando da coleta de dados, o TCLE deve ser elaborado em duas vias, rubricado em todas as suas paginas
e assinado, ao seu término, pelo convidado a participar da pesquisa, bem como pelo pesquisador
responsavel, ou pessoals) por ele delegada(s), devendo todas as assinaturas constar na mesma folha.
Mio & necessario apresentar os TCLEs assinados ao CEP/UFY. Uma via deve ser mantida em arquivo pelo
pesquisador e a outra & do participante da pesquisa.

Conclustes ou Pendéncias e Lista de Inadequagtes:

Projeto aprovado.

Consideragbes Finais a critério do CEP:

Ao término da pesquisa & necessario apresentar, via notificagio, o Relatdrio Final (modelo disponivel no site
www_cep.ufv br). Apds ser emitide o Parecer Consubstanciado de aprovagio do
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Relatario Final, deve ser encaminhado, via notificagdo, o Comunicado de Término dos Estudos para
encerraments de todo o protocolo na Plataforma Brasil.
Projeto aprovade autorizando o inicio da coleta de dados com os seres humanos a partir da data de

emissao deste parecer.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Mecessita Apreciagio da CONEP:

M&o

Engersgo: Universidade Federal de Vigosa, Avenida PH Roifs &in, Edificio Arthur Bemardes

Balrmo: Campus Uinlversitanio
Municiplo:  VICOSA
(3135992402

UF: MG
Telefong:

CEP: 36.570-900

E-mal:

CapAny.or

Tipe Documento Arguiva Paostagem Aurtor Sitwagao
Informagbes Basicas | PB_INFORMACOES_BASICAS_DO_FP | D8/M«4/2018 Aceitn
do Projeto ROJETO_1073588.pdf 15:33:00
Faolha de Rosto FolhadeRostoASSIMADA. pdf 0e/0472018 |REMATA Aceitn

152840 |APARECIDA
RODRIGUES DE
OLIVEIRA
Projeto Detathado /' | Projeto_pdf 0E03 2018 |REMATA Aceitn
Brochura 15:58:50 |APARECIDA
Imeestigador RODRIGUES DE
OLIVEIRA
Cronograma Cronograma.pdf 0BD32018 |REMATA HAoeito
155710 |APARECIDA
RODRIGUES DE
OLIVEIRA
Orcamento Orcamento. pdf OBM272018 [JOAD CARLOS Aceitn
17273 |BOUZAS MARINS
TCLE/ Termos de | TermodeConsentimento pdf OBM2/2018 |JOAD CARLOS Aceitn
Assentimento / 17:23:05 |BOUZAS MARINS
Justificativa de
Auséncia
Declaracdo de CartaEnvio. pdf 0em22018 |JOAD CARLOS Aceitn
Pesquisadores 17:22:02  |BOUZAS MARINS
Dedaaragﬁode Autorizacaol apeh_pdf OBM2AME |[JOAD CARLOS Aceitn
Instituicac e 17:21:07 |BOUZAS MARINS
Infraestrutura
Situagio do Parecer:
Aprovado
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2ULJHP
>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

x &%$502 0 & / 2/,9(,5$ 5 $ 5 0$5,16 - & %
FRQKHFLPHQWR H KIiELWRV GH UHFXUVRV HUDRJrQL
%UDVLOHLUD GH 1XWULomR (VSRUWLYD Y S

2ULJHP

>[@ 7TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

X 63(5%$1',2 % % 6,/9¢ / ' 6 '20,1*8(65% () )(5
2/,9(,5$ 5 $ 5 &RQVXPR GH VXSOHPHQWRIVQDLGRNH
SRU PXOKHUHV SUDWLFDQWHY GH PXVFXODOMRUDP GH
1XWULomR (VSRUWLYD Y S

2ULJHP
>[@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

x 5(,6 ( / &$0$5*26 * |/ 2/,9(,5% 5 $ 56 20,1*8(
S8WLOL]DomR GH UHFXUVRV HUJRJrQLFRWMHWVVKBZSQWPK
PXVFXODomR HP DFDGHPLDV 5%1( 5HYRVWDYBUDBVLO

2ULJHP
>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

x 025(,5% & 63(5$1',2 % % $/0(,'$ 7 0) )(5(,5
62$5(6 / $ 2/,9(,5% 5 $ 5 I1tYHO GRH COHBWHLRGSHR) K1
HVSRUWLYR HP SDUWLFLSDQWHYVY DGR O HWAHD %H\D \GLRO
GH 3UHVFULomR H )LVLRORJLD GR ([HUFtFLR Y S

2ULJHP



>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

x $)2162 - $  )(5(,5% () %$'$52 $ & 2/,9(HbC GH $
DWLYLGDGH ItVLFD GRV SURIHVVRUHV GIHS8HG&FDom]
5(9,67$ %5%$6,/(,5% '( 35(6&5,d-2 ( ),6,2/2*,$ '2 (¥(5&E&

S

2ULJHP
>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

x 6,/9%$ |/ ' 6 63(5%$1',2 % % '20,1%&®(®BG5% 0) )
2/,9(,5% 5 $ 5 &RQVXPR GH UHFXUVRV HUWRIIV FF
SRU KRPHQV QDV DFDGHPLDV GH PXVFXO®WMWRLB P LBED
1XWULomR (VSRUWLYD Y S

2ULJHP
>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

Xx -(686 & ) 2/,9(,5% 5 $ 5 %$'$52 $ &ItYHO(GH
DWLYLGDGH ItVLFD GH HVWXGDQWHhHWR W XSHDLRD \BD-
GH 8Ei 0* 5(9,67% %5$6,/(,5% '( 35(6&5,d-2 ( ),6,2/2*
(;(5&E&,2 Y S

2ULJHP
>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

x 027% -81,25 5 - 7$9$5(6 ' ' ) *20(B9G5% B $2
5 0$5,16 - & % 1tYHO GH DWLYLGDBH QR/IEFDLFI
DYDOLDGR SRU GRLV LQVWUXPHQWRV 5(9,67% '$ (
,035(662 Y S
2ULJHP

>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

X '8$57( ) 0 ( )(5(,5% () %$'$52 $ & 2/,9(,5%
4XDOLGDGH GH YLGD HP SUDWLF D QWHHYF 8 HUIDL GG R G HC
0* S5HYLVWD &LHQWUtILFD )$*2& 6D~GH Y S

2ULJHP
>[@ 7TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV
x 6,/19% - 6 *21&%$/9(6 -81,25 )(5(,581(2F 5027%

2/,9(,5$ 5 $ 5 &RQKHFLPHQWR VREUHJNRKS$SOWHRW
HUJRJrQLFRV HP SURILVVLRQDLY GHGHGERDOMB %A\ L F |
S5HYLVWD %UDVLOHLUD GH 1XWULomR (VSRUWLYD Y



2ULJHP
>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

X &$6752 - 0 )(5(,5% () 027% -81,25 5 - 52/,9(,54
5HODomR HQWUH QtYHO GH DWLYLGDRGH G RCLHFDF HQ W

5(9,67% %5%$6,/(,5% '( 35(6&5,d-2 ( ),6,2/2*,$ '2 (X (5&E&
S

2ULJHP
>[@ 7TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

x $/0(,'$ 7 ) 5(,6 / 9 2/,9(,5%$ 5 $ 5 YYHOE B H( )
DWLYLGDGH ItVLFD HP FULDQoDV FRP L@GLBDWQOR\R

KLSHUDWLYLGDGH 5(9,67$% %5%$6,/(,5% '( 35(6&5,d-2 (
(:;(5&E&,2 Y S
2ULJHP

>[@ 7TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

X *20,'(6 3 + * 2/,9(,5% & (3 2/,9(,5% 5 $*5 0$7

0$=,1, ),/+2 0 / $,'$5 ) - 025(,5$ 20®R GRWHUVP
FRURQDULDQR HP HVWXGDQWHVY GH XPD XQA$YHUVL
%5%$6,/(,5$ '( 35(6&5,d-2 ( ),6,2/2*,$ '2 (;(5&E&,2 Y

2ULJHP
>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

X *21&%$/9(6 -81,25 6,/9% - 6 )(5(,5% § )* /&%$08$5
2/,9(,5% 5 $ 5 1tYHO GH VDWLVIDomB HRPDD XXBEDW
PXVFXODomR QDV DFDGHPLDV GH 8Ei 0* 5%WULo&HY
(VSRUWLYD Y S

2ULJHP
>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

x 2/,9(,5$ 0 5 *8('(6 - O &+,$3(7% $ 9 0&$59%/+:
2/,9(,5$ 5 $ 5 )(5(,5% () AXDOLGDGH GH YLGD
FLGDGH GR LQWHULRU GH OLQDV *HUDLV 5IYLVWD &L

2ULJHP
>[(@ 7TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV



x 027% -81,25 5 - 2/,9(,5%$ 5 $ 5 5(6(1'( © 0 ) [,

)5%$1&(6&+,1, 6 & & 0%$5,16 - & % 2EHVLW\ |

DOWKURSRPHWULF LQGLFDWRUV ZLWK ULNNUDDFRMR!

&ELQHDQWURSRPHWULD 'HVHPSHQKR +XPDQR Y S
2ULJHP

>[@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

x 0217$1*1( -81,25 $ 6,/9% ' & )(5(,5%$.5%) $ 2,9¢(

*21=$*$ : $ 2/,9(,5% 5 $ 5 3URQWLGRRQBBUD
SUDWLFDQWHY GH PXVFXODomR GDV DFDG#BPLOV GH
5(9,67$ %5$6E/,$ Y S

2ULJHP

>[(@ 7TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

3$57,&,3$d-2 (0 $57,*26 $&(,726 (0 3(5,i',&26

x 027%$ -81,25 5 - 2/,9(,5$ 5 $ 5 /,0$ / 0 )5%18
6 & & 0%$5,16 - & % 100(52 '( 3$6626 ',E5$A-268% $¢
&20 )$725(6 '( 5,6&2 &%$5',20(7$%i/,&26 (0 352)(6625
-2851%/ 2) 3+<6,&%/ ('8&%7,21 21/,1(

2ULJHP
>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

x '(/1$=%$5, 6 O '$6 - 0 2/,9(,5$ 5 $ 5 0 6$/(6
3(5(,5%$ ( 7 )(5(,5% () 1E9(/ '( $7,9,'$'( )E®6,
2%(6,'$'( (0 &5,$1d$6 &20 75$1672512 '( 'e),&, -2 $7(1
7'$+ 12 081,&E3,2 '( 0,1$6 *(5%$,6 5(9,67% %5%$6,/(,5

2%(6,'$'( 1875,d-2 ( (0$*5(&,0(172

2ULJHP
>[@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

3$57,&,3$d-2 (0 $57,%26 68%0(7,'26 (0 3(5,i',&26

$8725(6 -RmR &DUORV %RX]DV ODULQV 3WQIFWD &KEDYHV
SRGULJXHV GH 20LYHLUD ODQXHO 6LOOHURVAXAIHIVMEDQBD.
5REHUWR GRV 6DQWRYV $PRULP

7E78/2 1RUPDWLYH WDEOHV IRU DJLOLW\GER OWHWH FMQ WIVO |\
5(9,67%$ 5HYLVWD $QGDOX]D GH OHGLFLQD GHO '"HSRUWH

2ULJHP
>[@ 7TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV



$8725(6 3HGUR 9LFWRU 6DQWRYV 5RGULIJXHYRGHLI®RHYHG!
20LYHLUD %UD~OLR 3DUPD %DLMR -RmR &DUORV %RX]DV
7E78/2 3UHYDOrQFLD GH H[FHVVR GH BWVRU HV\DMMARERLY
WUDEDOKDGRUHY GR SyOR PRYHOHLUR GH 8Ei 0*

5(9,67%$ &LrQFLD H ORYLPHQWR

2ULJHP
>[(@ 7TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

$8725(6 /XL] )HUQDQGR GH 6RX]D 5HQDWDLYSD @ ELKDD H
JHUQDQGHV )HUUHLUD 6DQWRYV 'LQL] 6DEULQD )RQWHV 'R
7E78/2 3UHYDOrQFLD GH OHV}HV QRV HVSRUWHY GH DUWHF
5(9,67$ &LrQFLD H ORYLPHQWR

2ULJHP
>[(@ TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

$8725(6 /tGLD ODULD /LPD HUUHL U UOLYBQEBIQOW RW UQPL]
/JHLWH &DPDUJRV 5HQDWD $SDUHFLGD 5RGULJXHV GH 20L
7E78/2 5HODomR HQWUH FLUFXQIHUrQF DI GLIRR 8BIVFRO R UH
GHVHQYROYLPHQWR GH GLDEHWHYV

5(9,67$ &LrQFLD H ORYLPHQWR

2ULJHP
>[(@ 7TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

$8725(6 %IiUEDUD 5DPRV 9LHLUD 3DXOR 5REHBWWRHGERWDE
SRGULJXHV GH 20LYHLUD 5REVRQ %RQRWR 7HL[&ADUORYL.
%RX]DV 0DULQV®S

7E78/2 $QiOLVH FUtWLFD GDV UHFRPHQGDO0$HW W HQSARN/V F L
5(9,67%$ 5HYLVWD &RQWH[WR H 6D~GH

2ULJHP
>[@ 7TUDEDOKR RULJLQIULR GH RXWUDV SDUFHULDYV

5(68026 38%/,&$'26 (0 $1$,6 '( &21*5(6626

7(2'25,&2 6 1 8 2/,9(,5$ 5 $ 5 &$59%8/MR12) ,0 7 &$(
6(*+(72 '20,1*8(6 6 ) 1E9(/ '( $7,9&%'('(OE6®6,
$'2/(6&(17(6 ( 67%$786 62&,2(&21D0,&2 '( $'2/(6&%67(6
(6&2/$6 30%/,&%$6 '( 8%E 0* ,Q ORVWUD GH 70®PBOKRYV
8Ei 0* $QDLV GD ORVWUD GH 7UDEDOKRYV &LHQWtILFR"

2/,9(,5¢ 5 $ 5 027%$ -81,25 5 - 025(,5$%$ 2 & 025$6,$ )
3 5 6 0$5,16 - & % 3RQWR GH FRUWH GB SDMQRV FGRLI
PHWDEYOLFD HP SURIHVVRUHV GD HGXWQomR &DVWLGDRY,Q\



'"HWHUPLQDQWHYV &OtQLFRV *HQpWEDBRYR @R LERY WRIRLCDH
&DUGLRPHWDEYOLFR 9LoRVD 0* $QDLV GDFXORWAQI
'"HWHUPLQDQWHYV &OtQLFRV *HQpWEDBRYhR @R LERY WRIRLCDH
&DUGLRPHWDEYOLFR 9LoRVD O0O*

2/,9(,5$ 3 % 6 5,%(,52 [/ ) 2 *218&$50,8% ,( 0 ) (
2/,9(,5$ 5 $ 5 027$ -81,25 5 - &DSDBIGAFB G B RIXK
KHPRGLQKPLFRY HP PXOKHUHV GH PHLOQDM G 8 H ®WHRWHDY!
H[HUFtFLRVY PXOWLFRPSRQHQWHV ,Q ,,ODRM QBIGH WP D
&OtQLFRV *HQpPWLFRV H 3VLFRVVRPLDGWH 5 LWEFR .#BOGERB |

9LoRVD 0* $QDLV GD ,, -RUQDGD GH $QDIQWHR &D UGLL
*HQpPWLFRV H 3VLFRVVRFLDLV H VXD ,PSGLRPHWR EYR L&FRRQ
O*

)(55(,5%$ / 0 |/ )(5(,5% () &$0$5*26 * |/ 25,9(,5%
5HODomR HQWUH FLUFXQIHUrQFLD GR SHVFRIOR HH @BW
GHVHQYROYLPHQWR GH GLDEHWHV ,Q ,, -RWHDERQB®YV
&OtQLFRV *HQpPWLFRV H 3VLFRVVRPLDGWH I5LWEFR ,#BOGERB |
9LoRVD 0* $QDLV GD ,, -RUQDGD GH $QDIQWHR & D UGLL
*HQPWLFRV H 3VLFRVVRFLDLV H VXD ,PSOLFDBRR QR &RQV

/23(6 , 0 )(5(,5% () 2/,9(,5% 5 $ 5GD4EP GLFIBWVRHM
HGXFDomR EiVLFD ,Q ,9 ORVWUD GH 7UDEDO KRV $&IHYW t|
GD ,9 ORVWUD GH 7UDEDOKRV &LHQWUtILFRV 81,)$*2&

0$&,(/ I 0 2 Y(5(,5% () 2/,9(,5% 5 GHPGH GHIXDGID
SUDWLFDQWHYVY H QmR SUDWLFDQWHY GHFRWS31,3*208RVW
8Ei 0* ,9 ORVWUD GH 7TUDEDOKRV &LHQWtILFRV 81,)%*:

2/,9(,5$ 3 9 6 5 2/,9(,5$ 5 $ 5 %$,$2 % 3 0$6%$/$

* 0 6$1726 < $ 0$5,16 - & % 3 UM YHD @ EGIVLLES [mGIH
WUDEDOKDGRUHVY GR SyOR PRYHOHLUR GH S8S8EQWtILFERV,!
81,)$*2& 8Ei 0* ,9 ORVWUD GH 7UDEDOKRV &EHQWtIL

%$,$2 % 3 2/,9(,5$ 5 $ 5 2/,9(,5% 3 '®2 6 B 63
5,%(,52 [/ ) 2 /23(6 , O 085,16 - & LBDGHLtMWOF G
WUDEDOKDGRUHV GDV IiEULFDV GH 8Ei OtILRRV, B DRYVIED

8Ei 0* ,9 ORVWUD GH 7UDEDOKRYV &LHQWtILFRV 81,)$*:

1(9(6 0 /| & 2/,9(,5$ 5 $ 5 0285% $ EGMRtMMOFC
UHODFLRQDGD j VD~GH H DR GHVHPSHQKRQPRW BRVGH [F OC
7JUDEDOKRV &LHQWIILFRV 81,)$*2& 8Ei 0* t9LBRVWU
81,)$*2& 8Ei 0*

0$5,16 . 2 2/,9(,5$ 5 $ 5 027$% -81,255% 2 & 025(
0$5,16 - & % 3UHYDOrQFLD GH KLSHUGH @ ¥ D RF DAMGH
LQWHULRU GH OLQDV *HUDLV ,Q 9, IRDWHUBVYR GH \§ WXIDX

-XL] GH )RUD $QDLV GR 9, &RQJUHVVR GH $MWMXBPOEDPD o



0217%$1*1( -81,25 $ 2/,9(,5% $ 7 *21=918(,5%% ()

6,/9% ' & 2/,9(,5%$ 5 $ 5 SURQWLGMR S IDF D Q/\IV ¥l
PXVFXODomR GDV DFDGHPLDV GH 8Ei 0* DQD OfR\DVWBEUPL R
ILFHQFLDWXUD HP (GXFDomR )tVLFD BEDQD $RINGIPDF

ILFHQFLDWXUD HP (GXFDomR )tVLFD 8Ei O0*

)(55(,5%$ * & &$6752 - 0 )(5(,5% () 027$2489(,5% 5

5 $ 5 5LVFR FRURQDULDQR HQWUH LQGLYRDBERPL P GYI
6HPDQD $FDGrPLFD /LFHQFLDWXUD HP (GXFD&IHRQWVILFD (
6HPDQD $FDGrPLFD /LFHQFLDWXUD HP (GXFDomR )tVLFD 8

2/,9(,58 $ 7 /1$925%$72 9 1 )(5(,5% () 29,9(,5%
2/,9(,5$ 3 % 6 5,%(,52 [ ) 2 $V VR PLDIYNLRG BIQNV UH
TXDOLGDGH GH YLGD H IDWRUHV GH ULVFR B DIDG XROGD\VF
SULYDGD GH 8Ei ,Q f 6LPSYVLR ,QWHUGDFERELPCYH HR
 QWHUQDFLRQDO GH $WLYLGDGH )tVLFD H &RP&R UNWJIDAHNQ
GR f 6LPSYVLR ,QWHUQDFLRQDO GH &LrQFLRRQ®R (F¥BF
$WLYLGDGH )tVLFD H &RPSRUWDPHQWR 6HGHQWIiULR

2/,9(,5$ 3 % 6 2/,9(,5% $ 7 5,%(,52 / ) 2 2/,9(,5%
-81,25 5 - )(5(,5% () (IHLWR GH XP SURRWDPD
PXOWLFRPSRQHQWHY QD FDSDFLGDGH IXQEGRYD® G® P X
6LPSYVLR ,QWHUQDFLRQDO GH &LrQFLDV GRGHKV$WUWHS BIC
)tVLFD H &RPSRUWDPHQWR 6HGHQWIiULR Q B\HRJ @ D R DARC
GH &LrQFLDV GR (VSRUWH H f 6LPSyVLR H)WRP{PEWRD® D
6HGHQWIiULR

027$ -81,25 5 - $025,0 3 5 6 2/,9(,5$ % 8 9% 62/,9(
0$5,16 - & % 1~PHUR GH SDVVRV GLiULRV FRPR SUHGL
FDUGLRYDVFXODUHV HP SURIHVVRUHV ,QVD~GHBLEB8BYVHRI
VXGHVWH %HOR +RULJRQWH $QDLV ERVD+GHPEH VILR.
VXGHVWH

2/,9(,5% 3 % 6 027$%$ -81,25 5 - 5,%(9525% 9§ 2 2/

2/,9(,5% 5 $ 5 )(5(,5% () (IHLWRV GR GBIE W UXQEDR®
GH PXOKHUHV GH PHLD LGDGH H LGRVDV DQ 6L PISYORMD C
0* $QDLV 6LPSYVLR GH ,QWHJUDomR $FDGrGHUMD 09 G &R ¥IDo F

&$502 0 & / 2/,9(,5$ 5 $ 5 0$5,16 - & % QWR YGHD
KiELWRV GH UHFXUVRV HUJRJrQLFRV GH MXGRFDV ,Q OHJ
$QDLV GR OHJD (YHQWR 1XWULomR

*21&%$/9(6 -81,25 0 ' 0285% $ * &+$3(PH,56 B $2/5

&$0$5%*26 * |/  '20,1*8(6 6 ) 2V EHQHRtAXRV LR M IS
LGRVRV 5HYLVMR GH OLWHUDWXUD ,Q QRVWUBEGHW*7UDE
ORVWUD GH 7UDEDOKRYV &LHQWtILFRV )$*2& 8Ei 0* )DJRF

2/,9(,5$ 5 $ 5 027% -81,25 5 - 0$5,16QFLER CGAl | D3IVRYI
ULVFR FRURQDULDQR HP SURIHVVRUDV GD HOGXRL&RNMK HE



$WLYLGDGH )tVLFD H 6D~GH JORULDQYSROLVLGQROHV |
JtIVLFD H 6D~GH )ORULDQYSROLV O6HRAFLHGDGH 8OU-MH OHLL
S 6 6

25,(17$d®(6

2%6 7RGDV DV RULHQWDoO}HV IRUDP GH W UDISEXM@KIR G HH F
(GXFDomR )tVLFD GR &HQWUR 8QLYHUVLWIULR *RYHUQDGI

1RPH GR $5XQRO /XL] 7HL[HLUD /LPD

7tWXOR GR WBSDEPOKRI,'$ ( $7,9,'$'( )E6,&$ '26 (678'$17(6
'( ('8&%$d-2 YEB,&$%

'‘DWIH]HPEUR GH

1RPH GR $DXIQRR OLJXHO 3LUHV )RQVHFD
7tWXOR GR WHPREDCHKRY,'$'( )E6,&$ (0 $'2/(6&(17(6
'DWIH]HPEUR GH

1RPH GR $/XP@R&RUGHLUR &DUGRVR

7tWXOR GR YSUREMMOKK ,9$&,21$,6 (0 35$7,&$17(6 '( $7,9,'$"
),6,&$% '( 0(,% ,'$"'(

'DWIH]HPEUR GH

1RPH GR $/GO@RBEUD GH 20LYHLUD 6RX]D

7tWXOR GR WHIBRD'GKR)81&,21$/ (0 08/+(5(6 '( 0(,$ ,'$'( (
7(5&(,5% ,'$'( 35$7,&$17(6 '( +,'52*,1E67,&$

'DWIH]HPEUR GH

1RPH GR $OWIQ0RR &RQGp OLODJUH

7tWXOR GR W BREDIBIGR 29$6&8/$5 '( )87 (%2/,67%$6 '( ),1$,6
6(0$1%

'DWIH]HPEUR GH

1RPH GR $ORQRSRDUHV %LDQFKL

7tWXOR GR WUDEDOKRWDRRH&EBR GO XQADJUH

7tWXOR GR WHSXED QKR7,9,'$'( ),6,&% '( -29(16 35%$7,&$17(6
)87 (%21

'DWIH]HPEUR GH

1RPH GR $®YR®R 3LUHV 3HUHLUD

7tWXOR GR WSBDE®QKRO9,'$ '26 ,1',9E'826 '( 0(,$ ,'$'( (O
&,'$'(6 12 ,17(5,25 '( 0,1$6 *(5%$,6 35$7,&$17(637,& %L BE
'( 086&8/$d-2

'DWIH]HPEUR GH

1RPH GR $@DMRHXVY GRVY 6DQWRYV )HUUHLUD

7TtWXOR GR WDEIDGOKEKRH GH YLGD H QtYHO GH D&H KIP®D G+
LQG~VWULD GH PyYHLV

'DWOH]HPEUR GH



1RPH GR $-ODXQXRIOLQH ORUHLUD GH $QGUDGH
7tWXOR GR WAIDEDEIKIH GH YLGD GH LGRVRV SUDWLFDQWE
'DWOH]HPEUR GH

1RPH GR $TOKROQR.D 3IDWUtFLR GH $OPHLGD

7tWXOR GR WRWEYDKWRR SDUD D SUIWLFD GH H[HURFLRYV
LGDGH

'‘DWOH]HPEUR GH

1RPH GR $ORQ@MRHL (OL]JLIULR GRV 6DQWRYV
7tWXOR GR BSIDE®O®RRIVLFD HP SUDWLFDQWHY GH PXD\ 7K
'DWIH]HPEUR GH

1RPH GR $IXXDRQW{QLR &DPSRV 5DPRV -~QLRU

7tWXOR GR WSMWE®®RRtVLFD HQWUH DGROHVFHQWHI\Q \& bl I
QmR SUDWLFDQWHYV

'DWIH]HPEUR GH

1RPH GR $ORQRODVDOD /RSHV
7tWXOR GR WAIDEDEIKIH GH YLGD GH SURIHVVRUHYV GH HGX
'DWOH]HPEUR GH

1RPH GR $X¥QROH OHLUHOHV GH 20OLYHLUD ODFLHO
7TtWXOR GR WADEDEIKIH GH YLGD HP SUDWLFDQWHYVY H QmR
'DWOH]HPEUR GH

1RPH GR $(@GHAQYROGR 0ODVVDUGL -~QLRU

7tWXOR GR WO®SEPIIIKCRGH )XQFLRQDO GH 0XOKHUHV ,GRVD
GH KLGURJLQIVWLFD

'DWOH]HPEUR GH

1RPH GR $OHK@WRLTXH $GULDQ )HUQDQGHYV 6RDUHV

7tWXOR GR WIMWEDBXRGH ULVFR FRURQDULDQR H SURQV
FRUUHGRUHYV

'‘DWOH]HPEUR GH

1RPH GR $XXQ@BUD +HQULTXH 9LHLUD
7TtWXOR GR VWQUDBADLYKBomR GD LPDJHP FRUSRUDO HP PXOK
'‘DWOH]HPEUR GH

1RPH GR $/2a%QR ODULD /LPD )HUUHLUD
7tWXOR GR BWUDHD@WIOELD GH OHV}HV QRV HVSRUWHV GH D
'‘DWOH]HPEUR GH

1RPH GR $/IXXPRHUQDQGR GH 6RX]D

7tWXOR GR VWHDPD@®RR HQWUH FLUFXQIHUrQFLD GR SH
FDUGLRYDVFXODUHV H GH GHVHQYROYLPHQWR GH GLDEHV
'DWIH]HPEUR GH

1RPH GR $OXWQR1IDWKDQ )HUUHLUD OHQHJXLWH



7TtWXOR GR WMWIFRDEOKWRRQDULDQR HP SUDWLFDQWHYV GH IX\
'‘DWOH]HPEUR GH

1RPH GR $-®X@QRFD ODUOLHUH GH &DVWUR

/Tt WXOR GR WHOBOOKRKRHQWUH R QtYHO GH DWLYLKBEHDGH 1
DGROHVFHQWHYV

'DWOH]HPEUR GH

1RPH GR $®I¥®BLR ORQWDQJQH -~QLRU

7tWXOR GR WUREWOERR SDUD D DWLYLGDGH ItVLFD QRYV
DFDGHPLDV GH 8Ei 0*

'DWIH]HPEUR GH

1RPH GR $©WDRABR 0DUWLQV OHQGHYV
7tWXOR GR WYBPD®OHKRRQKHFLPHQWR VREUH KLGUDWDOMR
'DWH]JHPEUR GH

1RPH GR $BXRBR %DLMR 6SHUDQGLR

7TtWXOR GR wWum@gWwoO&GRR SDUD DWLYLGDGH ItVLFD H RV |
SUDWLFDQWHYVY GH &URVVILW

'DWOH]HPEUR GH

1RPH GR $®XQRD )HUQDQGHV &RVWD

7tWXOR GR WUIDHIDO&KR '( (;(5&E&,2 )E6,&2 '( ,'2626 XP 1|
FRPSDUDWLYR GRV QtYHLVY GH TXDOLGDGH GH YLG®D HP LG
'DWH]HPEUR GH

1RPH GR $TREHUWR &XQKD -~QLRU

7tWXOR GR YDWDREDHOKBH ULVFRV FDUGLRYDVFXOGDYHNVNFRR ¢
H PXVFXODomR HP DFDGHPLDV GH 8Ei 0*

'‘DWOH]HPEUR GH

1RPH GR $®UQJR $O0pll GH $VVLV *RQoDOYHV

7tWXOR GR WDEDDOKRR GD FDSDFLGDGH IXQFLRQDO GH L
FLGDGH GR LQWHULRU GH PLQDV JHUDLYV

'DWOH]HPEUR GH

1RPH GR $@OXQMLOpLD &4RUGHLUR )HUUHLUD
7TtWXOR GR WMWIFrRDIEOKWRRQDULDQR HQWUH LQGLYtGXRYV DWL
'DWOH]HPEUR GH

3$57,&,3%d-2 (0 %$1&%$6

2%6 7TRGDV DV EDQFDV IRUDP GH WUDEDGOXHD GGER ¥ RKHA
(GXFDomR )tVLFD GR &HQWUR 8QLYHUVLWIULR *RYHUQDGI

1RPH GR $&XMRGLOHQH &DUQHLUR GH 20LYHLUD
7tWXOR GR WEDEDOKR&21+(&,0(172 '26 352),66,21$,6 '(
('8&%$d-2 )E6,8&$ 62%5( )$725(6 '( 5,6&2 &$5',29$6&8/$5(6



'DWOH]HPEUR GH
1RPH GRV GHPDLV PHPEURYV2BE’'DYDOLDINOR(,5%$ 5 %

1RPH GR $-OPD@R3DXOR $QGUDGH %LJRQKD

7tWXOR GR WUBEDDRR2 $0%,(17( &216758E'2 ( 68% 5(/$d-.
&20 $ )81&,21%/,"$"( '( ,'2626

'DWIH]HPEUR GH

1RPH GRVY GHPDLV PHPEWRVS$GBDYDOILDomR3(6 - 6

1RPH GR $/X¥QRQH GH )iWLPD &DEUDO GH $OPHLGD
7tWXOR GR WAED BRHOXR2 &21+(&,0(172 62%5( 683/(0(17$d-2
$/,0(17$5 '( 35%$7,&%$17(6 '( 80% $&$'(0,$ '( 086&8/$d-2 (
* 1E67,&% '( 80% &,'$'( '2 ,17(5,25 '( 0,1$6 *(5%,6
'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEWRY$G'H DY RO LORHOSEB*26 * |/

1RPH GR $EHK@MIRWR OHQGHV 7ROHGR

7tWXOR GR WMIBBBOKR '$ 48$/,'$'( '( 9,'$ ( 6(86 '20E1,26
(175( 81,9(56,7E5,26 35$7,&%$17(6 ( 1-2 35%$7,&$5&ER,'T6(
)E6,&26

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEWRYV (G636 D5 D% L DD@AR -81,25 5 -

1RPH GR $/ODXX@R)LORPHQD )HUQDQGHYV

7tWXOR GR $WMIDEIDOKAR GD FRRUGHQDomR PRWRUD GH FUL
'‘DWOH]HPEUR GH

1RPH GRV GHPDLVY PHPEURV2H/DYDOLD&ERI$S12 |, 7

1RPH GR $&OXRIROOD 0ODUWLQV $QGUDGH =DQHOL

7t WXOR GR WMWYBED®HK®WLYLGDGH ItVLFD FRQVXPR GH iOF
HP MRYHQV XQLYHUVLWIULRY GRV FXUVRV GH HGXFDomR |
'DWOH]HPEUR GH

1RPH GRV GHPDLV PHPEWRY(&GDADKDOLDD,BERL'S ' &

1RPH GR $IOXPR6DQWRY 6SHUDQGLR

7tWXOR GR WUBPDOMR HQWUH R QtYHO GH DWLYLGDGH It\
'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURM,6® DYDOLBHPMR ' &

1RPH GR $®OWRBR %DVTXHV )ORUHQWLQR

7tWXOR GR YWOWPEHIIKRR R PDLV TXHULGR GR %UDVLO
'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURM,69 D YD GBLBSHHR ' *

1RPH GR $O/X\QHRU *RXODUW OD\ULQN

7tWXOR GR VWQUFDEO/OKRGRY DOXQRV FRP WUDQVWRUQR GR
GH HGXFDomR ItVLFD QR PXQLFtSLR GH 6LOYHUKQLD 0O*
'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURM,6® DYD®BUBOHER $ $ 6



1RPH GR $PE@ROOD GH 6RX]D 'LDV

7tWXOR GR WUWWEGRKFRRQWHVVRUL H D SVLFRPRWULFLGDC
HQVLQR LQIDQWLO

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURM,6® DYDBISDOMR & O

1RPH GR $Q®YRQ )HUUHLUD /HLWH GH $UUXGD

7tWXOR GR BSME®OK RtVLFD UHODFLRQDGD j VD~GH GH HV
HVFROD HP 8Ei 0*

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURM,69 DYDRMIBR , 7

1RPH GR $XIXRPLWD OHOR 'HOD]DUL

7tWXOR GR WHIDEOOKRQWUH R QtYHO GH DWLYLGRBH ItV
WUDQVWRUQR GH GpILFLW GH DWHQomR 7'$+ QR PXQLFtS
'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURM,6® DYDBISDOMR & O

1RPH GR $/X¥QR $OEHUWR 0DVDOD

7tWXOR GR WXDEDD®X®KRH GH YLGD GRV HVWXGDQWEBW WUD
XPD LQVWLWXLomR SULYDGD GR HQVLQR VXSHULRU GR LQ
'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURSM,6® DYDBI$SDEEMRG & O

1RPH GR $)WO@AE\HOOH 6RX]D *RPHV

7tWXOR GR MYBBODOKROH[LELOLGDGH H IRUOD PXVFRFODU
VIQGURPH GH GRZQ QD FLGDGH GH 8Ei 0*

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURM,6® DYDQARBEMR 6

1RPH GR $OXIQRH 7ROHGR GH 20LYHLUD

7tWXOR GR WH@BDOKRS$ '( )$725(6 '( 5,6&2 &2521$5,$12
48%$/,'$'( '( 9,'% $37,'-2 )E6,&% ( 1E9(/ '( $7,9E6.&% (O
'2&(17(6 '( 80% )$&8/'$'( 35,9%'$

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURV5(GD®$ DYPOLDXOIBR-81,25 5 -
/1$925%$72 9 1

1RPH GR $@GXX®RIGR +HQULTXH /RSHV

7tWXOR GR W@MENOKR (6&2/$ HVWXGR GH FDVR HP XPD H
GH 9LVFRQGH GR 5LR %UDQFR

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEUR(, 58D DYDOL/MHOEMR & O

1RPH GR $@OXQR /RLVLDQH &RVWD 1HYHYV

7t WXOR GR WEDEDOKRBR7,-2 YE6,&% 5(/$&,21%'$ - 630'( ( $
'(6(03(1+2 02725 '"( &$32(,5,67%$6 $'2/(6&(17(6

'‘DWH]HPEUR GH

1RPH GRV GHPDLV PHPEWRY5GD $D YD OAIB&r&R /| $



1RPH GR $®RWQ@RODXUtFLR 6LOYD -~QLRU

7tWXOR GR WUREDPKR 0$,6 5(&255(17(6 (1&2175%$'$6 3(/26
352)(6625(6 '( ('8&$d-2 )E6,&$ 1$6 (6&2/$6 '2 081,&E3,2 '( 89
'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEWR(\ GH RYDDOLAGMES ()

1RPH GR $5HJQRQH GD 6LOYD 6DOYLDQR

7tWXOR GR WHIXEDO&RL+(&,0(172 ( +E%,726 '( +,'5$7%$d-2 (C
35$7,&%$17(6 ( &203(7,'25(6 '( 02817$,1 %,.( '2 32/, B3D20(/(
8%E

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURY2E’DYDOLDORRS -81,25 5 -

1RPH GR $EREHUWR ODFKDGR ODUWLQV -~QLRU

7tWXOR GR WISD BOOXRE6 +$%,/,'$'(6 62&,$,6 '( 35$7,&$17(6
1-2 35$7,&$17(6 '( '$1d$

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEWRRY5GH BYBOODOOR,5% ()

1RPH GR $IIX@RRU &DUYDOKR

7tWXOR GR WUBEDROKIRS5( 62%5(3(62 ( 2%(6,'$'( ( 1E9(/ '(
$7,9,'$'( )E6,&% (0 $'2/(6&(17(6 '( 80$ (6&2/$ 30%/,&$
*8 5,& (0% 0*

'DWIH]HPEUR GH

1RPH GRVY GHPDLV PHPEWBRY(6 D%D WD OLDOIS®D (6 / $

1RPH GR $@XWQLAD &0D~GLD GH 20LYHLUD &XQKD

7tWXOR GR VWUFMEIVOKRGH XPD FULDQoD FRP DXWHLWPAROQ D
HP 8Ei O*

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURS,69 DYDBLDHMR(6 - $

1RPH GR $IDX@HRVVD ORWD /RSHV

7tWXOR GR BSME®OKRIVLFD GH XP DGROHVFHQWH FRP GH
'DWIH]HPEUR GH

1RPH GRVY GHPDLV PHPEURSM,6® DYD®BLDHMR(6 - $

1RPH GR $ODXQFLDQQH 3DHV GH 20LYHLUD

7tWXOR GR YRWPHPD®KRRS~EOLFD H SULYDGD GH SURIHVVRU
'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURSM,69 DYDBLDHMR(6 - $

1RPH GR $/RXJERHQH $SDUHFLGD )LGHOLV *RPHYV

7tWXOR GR BRDMEOLFIOR S~EOLFDV GH OD]HU SPRD SHV/D/ERH
GD |JRQD GD PDWD PLQHLUD

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURM,69 DYDGBLBSHR ' *

1RPH GR $OROQR)iI 5LIXHWH ODJDOKmMHYV



7tWXOR GR WULLFEXBDDAKORGHY HQFRQWUDGDYV QR IXWHERO [H|
MRJDGRUHV GH 8Ei 0*

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURM,69 DYDOB,DImMR &

1RPH GR $£XWRHO 0DULR &RHOKR

7tWXOR GR WHYBIODGKRDWLYLGDGH ItVLFD H R tQGLFH GH
DGROHVFHQWHY GR f DR f DQR GD FLGDGH GH 8Ei
'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURS,69 DYDOLDOGNRS . O

1RPH GR $DEQ@RQD 3DOPD 3LUHV $PRULP

7tWXOR GR WXDEIDGIKGRH GH YLGD GH SUDWLFDQIW WV RD @nb
PHLD H WHUFHLUD LGDGH

'DWIH]HPEUR GH

1RPH GRV GHPDLV PHPEURM,6® DYDDSDP,HR5 O

1RPH GR $®WM¥R®D )HUUHLUD &DUGRVR

7TtWXOR GR WIUDHDGOGRRRQDULDQR H FDSDFLGDGH IXQFLR
KLGURJLQiIVWLFD

'DWOH]HPEUR GH

1RPH GRV GHPDLV PHPEURYV2EH'DYDOLDOBR,$ 5 O

$8/$6 0,1,675%$'$6 '( *5$'8%d-2 1$ 8)9 RX 8)-)

1RPH GD GLVFLSOLQD 5HFXUVRV (UJRJrQLFRYV
1~-PHUR GH KRUDV DXOD PLQLVWUDGD K

1RPH GD GLVFLSOLQD )LVLRORJLD GR ([HUFtFLR ,
1~-PHUR GH KRUDV DXOD PLQLVWUDGD K

1RPH GD GLVFLSOLQD ([HUFtFLR )tVLFR H 6D~GH
1~-PHUR GH KRUDV DXOD PLQLVWUDGD K

1RPH GD GLVFLSOLQD $YDOLDomR GD $SWLGmMR &DUGLRU!
1~-PHUR GH KRUDV DXOD PLQLVWUDGD KRUDYV



