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/DWHF QR GERHUAHDD O LYA WGVKKIS®!I U P L WILIHRQ HU D BLHHQSHULHQBOLB WX HQ RKDEADL GRRVLEOH
JHQHUDPWLOL]|RQ/GRYWFQRORINWVWBYSHULHQFHHYF XHQ@M B UVRQL I L FIDFHH\MH O
SURFHPHRG LD GIMBKD BVS RV L D@GHR SUMIF X H U SRR W ($BI U V RH)Q@ H D O LYGLDJGVKAD@E® & E M H VBLHY R
DXPHQWDIWRPBHSHUVSHFWQYDIHQHUDFGEMBIPSDWIR HVWHIVWXGLIRKDGLVH®DGR
GHVDUURO®DD &AL F DFR QH D O LYAGVXMWOD | DVHWDX HV WH QO [F X DHOVS RV L BSGIW VR Q LDLFD U
XQIHUVRRLOUD @WBA H]R ODKDF X F /XKL VW FERIGD® EMH VEIHY R Q V L E LDOALBIRE O D FLPIYU F D
GHORSURFHWVRYUDWRBDBESYDOLGDGEHO@SOLFD¥HSQDQWBMHF X FAMQQH[SHULPHQWR
FRXQJUXSRROQWWRQHUVRQLILRADEQFOXSIR[SHULPH@PRBMHUVRQOLILFOHHYSHBRGHU
SUREDWD SOLFDFR@WQDPXHVWGEBDOUHGHIRU SHUVRQDWHFROHEWW B H U BV X
SHUFHSAMRBUHSHUVRQLILADFPALEQ/ XKGAMDRFLIUD Q WHHPS DWPFHBRAL° GHODVHFQRORJ2D
XVDELOLGIDSSHULHGHXDXDULTS UL QF UFHIVX O \RBE &/R QL BRWMDP RPHQWROMDMSOLFDFROQ
UHDOLGLUGVXBSBWRQLILF FRIPROHWDANQ AR YDOPH S UREDEMESDUVBHO D X G L HQMLD
LP SOLF DGH3 RYHYVO W DG RHW WH WXRB VT X FSH U P L W RQAW U DEIXY.DQ A0 Y HQ VL E L O IG]BD. ° Q
SREODHALFBOUGEBORYURFHWYRYUDMRREHVGEHSHUVRQLILEB¥QFHUVRRIDUDQWHIVFXEULU
ODV SRWHQFLDOLGDGHY GH OD SHUVRQLILFDFL°Q HQ OD JHQHUDFL°Q GH HPSDW2aD

(}8>QU&| S'/SHD(IISDGQI_U/XDOSHU/RQULFDFI_"Q OLJWDFCQ (P SDD $PMMXGHV

> > 7

ILUWNEDOWWKKQRRBWHQDEOMIGBEHYHORS RHQAL TXHSHULH QWD Y B RWHHORVVLEOH
EHIRUWH/LOQRWKHMWUFKQROR JIPHRQ WKHWHSHULHQEHY¥DQLQ®PERGLPHWWISURFHRN
DGRSWRQRWKHUVRBRGL QLU WXBDDOAMM KHRDRILQFUHDSHQYSHFWLY HD QBBIKDWLQJ
HPSDWKOWKVWX@YLUWXDHDOLNSOLFDRARYDXHVWKHDGVRABNGHVLI@HGEGEHYHORSHG
7KLPSSOLF DWORIWHWRIPERGDIHQH]XHPDIUDD@YEHDKLYWRUIKLVM QWHQWR®G L VH
DZDUHQBERXWJUDWSBRRFHVVRYDOLGWMEHS SOLFDMWQH OH UL P A QWMFR QG X F IMHNEX
FROQWURRX ZLWKRHWVRQLILMIMEEHISHULP HOWRXE LWKHUVRQLILFDRMDBOOLFDWLRQ
H[SHF WM/ HWH\GNZHWBEVDPS®H SHRSOBGROOGDBWQWKHEHBEWLROWPERGLPHQW
DW W L WAKREZ-D®IIGI U D QMPS DW ID\VFFH S W RQEKW H F K Q R XR D\E L MLOM YV H[SHULHQKH DL Q
UHVXFOBWDLPRI® WL VD IXOOXQFWLRQDWNXYBDODQYEBIPERGLP HG\® O L FDRUWRKDY WE\QW K H
DXGLHQFKHLPSOLFDWLERRMHYV XBWWK MW X ®WU KN KDWHXLFARRQW U LW RN DQFSREOLF
DZDUHQBERXWJUDWIRRFHVWKVYRXWKHPERGLPRMWPLIJUDR@ZIOOHY HBISRWHQRILD O
HPERGLPHQW LQ JHQHUDWLQJ HPSDWK\

6m|]QLy9uJ/xD05HDGW (P ERGIP HQW 0 LJUDWRQ (P SDW\ DWIXGHV
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(OSWR HAVR ( IIHFW Rl 7 BMARDVHG 5 HOMRQDO, QMUYHQMRQ  7%6,  LQ SDUHOW 1Q ¥%RIRW &R®P EID KD ®RJWDGR XQ
DP SQR DEDQFH HQ FRQW VRV GLYHU/RV GH DWAQFL° Q \ IRWP DFL° Q FRQVRAGDQGR VX P SDAVR HQ HOIRUBGIFLP HQWR GH
FDSDFLGDGHV SDUHQW®N \ GH FXIGDGR LQIRWPP DGR HQ WDXP D $ WDY! V GH DPWYIGDGHV FRP R VID@BILHV GLLIIGRV D
GMAQVRY MBRV GH FXIGDGRUHV  LOFOXIGDV P DGUHV SUYDGDV GH @ CEHUBG |XQFIRQDURV GHO, &% \  SURIHVIRQDGN GHO
VHRVRUVDOXG D\@ FRP R P HGIDQW FRQYHQIRV FRQ LOWMAXFLIRQHV FEQLEDV \ DFDG! P LFDV VH KD JHQHWDGR XQD SWR\ HFFL® Q
VRFIDOWL] QULEDVIYD HQ FROWA VRV GLYHU/RV \ FRQ P - GISGN DFVRUHV GHOVMAMP D GH FXIGDGR VDOG \ SIRWFFCQ $
WDY! V GHOSIRFHVR LQYHWII DWYR @&V \BXILHV DIDQ] DV IOWAUQWIMFIRQDBN \ @ SWRGXFFL® Q GH WHFXU/RV HGXFDVYRV
HOSWR\ HAVR KD |RUDGIFLGR @ IRWP DFL° Q HQ FRP SHWAQFLDV SDUHQVDGN \  HOFXLGDGR LQIRWP DGR HQ WDXP D FRQ LP SDRVR
GILHRVR HQ P 7V GH FXIGDGRUHV LOFOX\ HQGR FXIGDGRUHV SURIHVIRQDBN GH @ VDG | XQFIRQDURV GHO, &%) SDGLHV
EIROJIFRV\ SRE@FL° Q HQ VIWXDFL® Q GH YX@HDELAGDG ( Q JHQHWDO @V LOWAUYHQFLRQHV KDQ EHQHILFLDGR GLLHAVDP HQWM
D P2V GH SHU/RQDV HOWH FXIGDGRWIHV SWRIHVIRQDGN \  DIHQWV LOWIXFIRQDBN DGHP 7V GH @ FUHDFL Q \
GLYXQDFI° Q GH XQD FDUAM YIUADOEDVDGD HQ HYIGHQFID FIHQWIED @® FXDODP SED HOSRWQFIDOGH WHSTFDELIGDG \
VRWHQLELOGDG GHOSIR\ HAVR HQ HVFHODURY @GRFDBN \ QDFIRQDGN 7RGDV HWBV DFFIRQHV GHP XHWADQ XQ FRP SWRP VR
VRWHQLGR FRQ @ SR\ HFFL° Q VRFIDO @ WDQVIHUHQFID GH FRORFLIP HOWR \ @ FRQVRAGDFL® Q GH WHGHV FRDERWDWYDV TXH
SWRP XHYHQ ®V FROW VRV GH FXIGDGR VDOXGDE® QHFHVDURY SDUD HOELHQHWIU LQI DOWOGHVGH XQD SHU/SHRWYD EDVDGD
HQ HYLGHQFID $ GIFIRQD® HQW VH UHVDOD HOJ LDQ SRWQFLDOGH SR\ HFFL® Q VRFLDOGHOSIR\ HFVR HQ HOIXWXLR

. ..7%b5, +DELOGDGHV SDIHQDBN $EDQFH VRFIDO &RMERWDFL Q LOWUQMWAAKFLRODO
O8> QUA Yyurmpuionono

> KD Z

7KH SLIRNHFWKDV DFKIHYHG VXEWBQUDOUHDFK DFLRW GLYHUH FDUH DQG WDIQIQ) FROW W WWHUHE\ FRQVRAIGDWQJ W
P SDFWRQ WHQI WMHQIQ) SDUHQWQJ FDSDFIMHY DQG WDXP D LQIRWP HG FDUIH 7KWRXJK D WDQIH Rl DRAIYIMHY  LOFOXGIQU
Z RUINVKRSV VDU HWAG DWYDURXV FDUHI LYHU J LRXSV VXFK DV LOFDUFHLDWAG P RWHU/ RIILFIDY ILRP VKKH &R®P ELDQ ) DP 1O

. HODWH , QMWK , &%  DQG KHDOK VHFVRU SLRIHWIRQDY DV Z H@DV WURXJ K VWUDVAI LE SDUADHUVKLSV Z 1K FQQLFDODQG
DFDGHP IE IOWMAMRQV WH SURNMHFWKDV J HQHUDWAG WLJ QULLEDOWVRFIDORXWHDFK DFLRW P XGIS®! VHRVRY/ Rl VKH FDUH
KHDOK DQG SIRWFIRQ W\ WWP V' 7KH UHVHDUFK SWRFHW FRP ELOHG Z WK WKH P SGP HODMRQ Rl Z RUINVKRSV  LQWAU
LOWMRQDOFRADERIDMRQV  DQG VIKH GHYH®RSP HOWRI HGXFDWRQDOWHVRXUFHY KDV FRQWMEXWAG VR VIKH HQKDQFHP HQWRI
SDUHOWQ) WNI@Y DQG WDXP D IQIRWP HG FDUH SWDPMFHY 7KHVH HIIRUV KDYH GULHRA® P SDFWG RYHU LQGLYLGXDY
IOFOXGIQJ  FDUHILYHW KHDOK SWRIHWMRQDY ,&9%) RIIFIDY EIR®IIFDO SDIHQW DQG SRSXOMRQV 1Q YX@HLDE®
VIWDVRQV 2 YHID® VKH LOWIUYHOWRQV KDYH GUHAV® EHOHIMAG P RUH VKDQ IQGLYIGXDY  LOFOXGIQJ  FDUHI LYHW/
SIRIHMRQDY DQG LOWMMMRQDO DIHQW ) XUMHWP RIH ViKH GHYH®RSP HQWDQG GMHP IODMRQ RI D YLLDO ERRNGIW
JWRXQGHG 1Q VFIHQWILE HYLGHQFH KDV HQKDQFHG VIKH SLRNHPWY SRWQWDOI RU LHS@EDMRQ DQG VXWLQDELDN DWERVK. GRFDO
DQG QDVIRQDOBGIYHY 7 KHVH FRGYPVIYH DPVIRQV XQGHU/FRUH D VXWILOHG FRP P V@ HOWVR VRFLDOHQJ DI HP HQW NQRZ BiGI H
WDOQVIHU DQG ViKH FRQVRAIGDVWRQ Rl FRADERWDWYH QHVZ RUNV VKD RWHIU QXUAUQI FDUH HQYLLRQP HQW HWHQWDOI RU FKL@S
Z HOEHIQ) 7KH SIRMMFWDOR GHP ROWADWAV L] QLLLFDQWSRVMQUDOI RU FROWQXHG VRFIDOSIRMWFARQ DQG ELRDGHU LP SDFW
1Q VIKH | X\XXUH

60 oD +7%5, 3DUIHQWQI 6N 6RFIDOR2 XWHDFK , QUALDJ HQR\
m &RAERIDMRQ &KIGS : HODUH
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) HUDDQGR %DUIRV $ JXIUH ) XQGDFL° Q 8 QLYHUVDUD . ROWDG / RLIHY] 6 XVDQ YHQDYIGHV
SA0) UY7im 8 QyHOMGDG GH$P ! UFD  (GIDU, Y2Q 9HID * XIQDQ ) XQGDFL® Q 8 QLYHOMVDUD
GHO-UHD $QGIOD \ ) HUDDQGR $@QVR 7! @ 0 HQGLYHOR 8 QLYHUAGDG GHO, WR R

QU= >

( WK DUAFX® H SRWD VL @ LGHR®RI2D P XOEXOXDOGH @RV GRFHOWY @V KDELAGDGHV E@QGDV  FDSDFIGDGHV
WDQWHUDBN HORUX@R H IGHOWGDG QDFIRQDO \  HO FROMAVR LOWALI UXKSDO FROWRDQGR SRU RWDV
YDUDE®N HWEQ UHDFIRODGRV FRQ VXV DPVIXGHV P XGAEXOXWDGN ( Wk RENMVIYR VH GHVDULR@ \ VH HWAP D
D SDUAU GH XQ DQz @AV GH FRUHDFL Q \ X1 DQGR HOP ! VRGR GH P aQIP RV FXDGWDGRV RUWGEIQDURV FRQ HO
11Q GH YHULIFDUF° P R @ LGHR®RI D P XGEXEXDO HORW X@R H LGHOWGDG QDFIRQDO @V KDELQGDGHY EMQGDV
\ HOFRQWFVR LOWAL LIXSDO FROQWRMQGR DA XQDV YDUDE®N VRFIRGHP RI W ILFDV JHQHWDQ HIHRVRY VRELH @V
DPVIXGHV P XOAEX@XD®N GHOFXHUBR GRFHQW HQ XQD LOWIXFL® Q GH HGXFDFL® Q VXSHURU FR®P EIDQD FRQ
DFUHGIVIDFL® Q GH DO FDAGDG

/ RV KDAD] J RV LHYHDURQ TXH @V KDELQGDGHY E®QGDV \ @ LGHR®RI2D P XGEXOXIDOLQI X\ HQ SRVIMIYDP HQWM
HQ @V DPXGHV P XGAEXOXIDBN GH ®V GRFHOMV P LHOWDV TXH HOFRQVDFVR LOWALD LIXSDOFRQ GL HUHQWAV
JUXSRV ! VQIERV P RM#  XQD FRUHDFL® Q QHIDWYD ( ODQZ @AV XV ° GDVRV SUP DURV UHFRGIFVIDGRY GH
SWRIHVRUIHV GH @ LIOWEMFL® Q @ FXDORSHLD HQ XQ FROWI VR FXOXID® HQW GLYHUWR FRQ P - GISGN VHGHV
GHOWR GH XQ SDA HP HUJ HQWA FDUDFWAU] DGR SRUXQ P X\ EDNR QLYHOGH RUI X@R QDFLRQDO

O8> QU 8>I .0 XGAEXOXWDDP R ( QUHRDQ] D+ DELQGDGHY E@QGDV & ROFVR LOWALI LKSDO
GI—IR(RJ 2D P XGAEXOXDO ( GXFDFL® Q VXSHURUFR®P ELDQD

> K> Z

7KLY SDSHU Z L@H SRWH Z KHWKHU WDFKHWY P XGAEXOXWDOLGHR®RI\  VRIWWNLEY  \WDQVYHUW/DO FDSDFMHY
QDVIRQDOSUGH DQG IGHOWN DQG LOWALI LRXS FROVDFW FRQARM@IG E\  RWHU YDUDE®N DUH LHDWAG VR WKHIU
P XOAEXOXUDODWIXGHY 7KLY RENHPYH [V GHYHBRSHG DQG HWIP DWAG |LRP  FRUHDMVRQ DQDOMY DQG XVIQJ
WH P HWRG Rl RLGIODU GIDWWTXDUHV VR YHUW\ KRZ P XGAEXOXWDOIGHR®R]\  QDWRQDOSUGH DQG LGHOWN
VRIWWNLEY DQG LOWAL LRXS FROVIDFW FROWR@IG |RUVRP H VRFIRGHP RJWDSKLE YDUDE®N J HOHWDWMA HITHFW RQ
WH P XOREXOXDODWIXGHY Rl WDFKIQJ 1Q D &R®P ELDQ KLIKHU HGXFDRQ IOWMMMRQ Z MK KLIK TXDON
DFFUHGVIDMRQ

7KH 11QGIQIV WHYHD®IG WKDW VRIW WNL@ DQG P XGAEXOXWDO LGHR®RJ\ SRWWYHO LOIXHOFHG  VMDFKHWY
P XOAEXOXUWDO DWXGHY  Z KIB! LOVALI LRXS FRQVDFW Z WK GLLIHUHOW HKQIE JURXSV VKRZ HG D QHJDVYH
FRUHDMRQ 7KH DODOWY XVHG SUP DU GDVID FREIFWMG |LRP SIRIHVWRWY DWWKH [OWIMVIRQ  Z KIEK
RSHWDWAV 1Q D FXOXWD® GLYHUH P XOUFDP SXV FROW] WZ IMKIQ DQ HP HUILQJ FRXQWI FKDWDRWU] HG E\

YHU ®Z QDVIRQDOSUGH

6 - [D +0 XMEXOXWDOP 7HDFKIQJ 6 RMWNLAY |, QVALD LRXS FROVIDRW
m 0 XOEXOXWDOIGHR®I\  &R®&P ELDQ KL KHU HGXFDWRQ
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5RW 8QYHUMGDG GH/D6D@ \ ) DEUFH* DAD WKH $GRGKH ' IHWIFK

QU=">

(VWHVWXELIRPLEDPROMDILOLDFXOQU X SKRPSUHVDW(LDLA I0X¥XEODFHFLVLREGBINN.UPDYV
VREUYHUWGQ \ HOVXWHVXOWPHERWYR Y DHIQX@MFRQRFAQG H VDU UKWDRL | TOGR V
GHSDQHEGHWD O GGH ORI FXHVGHHVDUURQQRRYDFLHEQRO°JLUFD GHQHFWRU
PDQXIDFWXFRHWERPDQRSOLFDPRBGHOBMVHOHFFAHOHFNPD®DUD QD O LHOAWD S HEOHO R V
PHFDQLVERI¥*RRUGLQDRPWQDJUXSR HVSHFH OFEOFPHNROYBQF LOIIFRRSHUDRUBD MO
LOWHUF DPHARQRFLPLHQWB BREDELGHSDBWLFLSDEL°Q HQORLQWHQVGEBIDGY HUVL®Q
LOQRYDGRDD 70 IPRYW U B VQRRSNVHVWLNODFLRERGIVWRMFDQLVBRVRRUGLQD WX\D
HIHFWRY VREUH ORV LQVXPRV \ UHVXOWDGRY GH LOQQRYDFL®°Q

/RVUHV X0 WDHYYRH/IXGO RFRQJORPH UDPRSRINRPXHYGHPDQH WM LIRUPBEQQRYDHIGFPWOHYV
ILUPDMLOLDEDNDPELRFW -FRPRRUTXHVWDEZROHNWGHRBSOHJPGGRQLVRRHID SR\R
LOWHBR®DVHQMHUDU TXADYXSRDSDFLGOBGEBOIMM UPDVSULR UL GDGMWYD W ! JV RV JLFD
VHOHFWRQBHUBLHOHGLVWULEGHVIQ)XGHO REHQHILFAIHRM QRY D FELH QW&HRO RYU X SRV
HPSUHVDULDBWNOIWMS RUWDEHOUIPD OL GHMGFRRUGLQOPHYQ XBBR UMML GHGPLIP* UL FD
QRYHGRMBI GFRQMWHODWLQRDPHURRDHIFRSOLFDFGRRO2VSIDAUDRP HQWDDR QQRYDPBL® Q
WUDY!V GH OD HVWUXFWXUD LQGXVWULDO \ OD JREHUQDQ]D D QLYHO GH JUXSR

®8>QU&| y UXSRV HP SUHVDUD®BN , QORYDFI° Q , QGXVMAD P DQXIDFWUHWLD * DWR HQ ,

> K> Z

7KLVWXG\DPLQKRZEXVLQKHVURXS%* DIILOLOLWQLERH QEFHRGHFLWLMRRQYHVW ' DQG
WKHLQQRYDRXWORAKMN GHYHORSBERDRPIVLQULFXD QMG WD RRFRORPELDDWXIDFWXULQJ
 QQRYDWIQRFH FK QR O R HLYA-DAR S P 6QWW H{', 7 ZHDSSOGW NPDQHOHFWREAOV
WRDQDO\|WKHJRIORI LQWUD JURRSGLQDPHRIDQLVPV VSHFLULGIDPFRDBE BOHVYRUPDO
FRRSHUDWQBIQRZOHGKBULQNKQSLERWKKEBLNHOLIRKMIRRGS D UW WFILB@ GV KHQ W H QR/IL W\
LOQRYDWQ ROV WPHCHD QD O\ WIHWM VY K\SRWKHVYHODWRGK H¥IRRUGL Q PWE RDQ L \DFRQG
WKHLU HIITHFWV RQ LQQRYDWLRQ LQSXWV DQG RXWFRPHYV

7KHUHV X OMWYHRIOFWRQJORPH GRYRWQLIRUBORPRWIHQRYDWRRQDIILOLDWWGEQVWHDG
WKHXQFWDRGHOHFRUFKH VW UDBWRRAMNIQIW HVEB ORAHF KD QLEPY HEQIURXKSLHUDUFKLH YV
ILUFDSDELOD® MM DWSHILLFEU LMKILWWOHF @O R YKE JK O L WKKAKQ H Y K6Q VW U L RAMQAGRY DW LR Q
EHQHILAUWKEQVLQHMWMRXSIVQGHPSKDVLWNHPSRUWDRIFFRRUGLRQWDOLWIHVW XG\
FRQWULEXRWHMPSLULADPOGHQBRPD /DWLPHULFBRQW H[@XRIIHWROLERSOLFDWRRQV
SURPRWLQJ LOQRYDWLRQ WKURXJK LOGXVWULDO VWUXFWXUH DQG JURXS OHYHO J

61 +OXVIOHW JURXSV , QORYDWRQ 0 DOXIDAWUQJ IOGXWM 5
mDQ H SHQGXUHV
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( GXDUER 0 ROFD\ R 4 XHYHGR 8 QLYHUAGDG $ QVRQIR 1 DURR

QU= >

8 QR GH ®V GHVDIZRV P 2V JWDQGHV D ®V TXH VH HQILHQWD @ SREDMFL Q WDQV HV @ H[ FOXME Q VRFIR
@ERWO 2 EMMYR $QDI DU @ GLYHUIGDG GH H SHUHQFIDV @ERWGN GH SHURQDV WDQV HQ HO
FRQM[ VR FR®P EIDQR H LGHQWIFDU @V IRWP DV GH GIVFUP LODFL° Q H SHUP HQWDGDY HQ HOZP ELR
@ERWO GHWIDFDQGR &V IDPVRUIHV TXH LQIO\ HQ HQ VXV WD\ HAVRUDV SLRIHVIRQD®N \  HGXFDWYDV
0 HHRGR®JD 6H WHDA ° XQ DQZ @AV GH FROQWMQCGR GH  HQWHYDABY HQ SWRIXQGIGDG WHDM DGDV D
SHU/RQDV WDQV HQ HO9 D@ GHO&DXFD &R®P EID +D@] JRV /D P D\ RUD GH @V H SHUHQFIDV KDQ
VIGR FRP SGNDV @ GIVFUP LODFI° Q VH P DQUIHWID HQ IRWP D GH YIR®IQFID H FOM°Q\ HWWP D /DV
SUQFISDBV IRWP DV GH @ H FOM° Q VH GDQ SRU VX SURQVD VDAGD GHOKRIDU VX HVFDVD LQYHU® Q HQ
FDSWBOKXP DOR \ SRFR QWU V GH @V HP SUHVDV SDWD HP SGDUWBN $SRUM (WKW HWXGIR RIUHFH
P XHWAD @V IRWP DV GH GIVFUP LOQDFL® Q HQ HOWDEDNR HQ SREMFL° Q WDQV HQ HOFRQW VR DQDA] DGR
@V FXDON VHE Q GH XWIGDG SDUD HWXGLIRV SRWHURLHV

. 3REOQFL° Q 7WDQV ([ SHUHQFLDV HQ HOWDEDNR ' VFUP LQDFI° Q  + DELQGDGHV
G8> QU &4 y;QZCIMA/G—IFRQWIQLGR

> KD Z

2 OH Rl VKH J UIHDWAVWIFKDEBIQI HV IDFLQ) VKH WDQV SRSXMVRQ LV VRFIR MERWOH FOMRQ 2 ENHPVYH
7R DQDO]H WH GIYHUMW Rl ZRW H SHUHQFHV RI WDQV SHRS®! 1Q WKH &REP EIDQ FROW] WDQG
IGHQW\ \ViKH IRWP V Rl GIVFUP LODMRQ WKH  H[ SHUHQFH 1Q VMH Z RINSOFH  KLJ K@ KMQJ VKH | DFVIRD/ WWDW
1Ol XHOFH WHLW SURIHWIRQDODQG  HGXFDURQDOWDMHRVRUHNY 0 HKRGR®RJ\  $ FROWIQWDQDOWY Z DV
FROGXPWG RI 1Q GHSWK LOWLYIHZ V Z I WDQV SHRS®! 1Q 9D GHO&DXFD &RE®P EID ) IOGQIV
0 RWRI WH H SHUHQFHV KDYH EHHQ FRP S®f Z W GIMFUP IODMRQ P DQUHWQJ 1Q WH IRPP Rl
YIR®IQFH H FOMRQ DQG WMP D 7KH P DIQ IRWP V Rl H FO(MRQ DUH HDUD GHSDUMUWH ILRP KRP H ®&Z
LQYHWR HOWIQ KXP DQ FDSIWVBO DQG &Z HP S®\ HU LOMLHWVIQ HP SR IQ] WHP &RQMEXWRQ 7KLV
WXG RIIHW D VDP S® Rl ViKH IRLWP V Rl Z RINS@FH GLVFUP LODVMRQ DP RQJ ViKH \WDQV SRSX@MRQ LQ VIKH
DQD®] HG FROWA W Z KLFK Z LAEH XVHIXOl RU I XVUH VWKGLHV

6 - -+ 7 IDQVJ HQGHU3RSXMMRQ : RWNSOFH ([ SHUHOQFHY ' IVFUP LODMRQ 6 NL@Y &ROQWAQW
MR oouy
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/DYDORUDIEIQ’MQF GHYPS UHWDP HUFD GRPH U JH QS\HDQQ WO IV H U G HU H WRYH/ HG H U L YaIHQ
VXWDUDFWHURUWDBLYD F L R FIROHMWH [/HRSHUDF (Y RWHWRB QG H Y HQ IX®B URFHER
WUDQV HRH®VEHRGHORYVDGLFLREDORMRIB WH U Q BWLYRRUDEHEIPS UHVEPOS UHVHQWH
HVW X @/ILRIDRIPIREMHWSYRSRQYAVOP HWRGR OFIBOMD SOLFDEHPR GHOQRU QL GRZHWD O X H
(39 HQHPSUHVDXYHRSHUDBI@QPHUFGRMPHUJHQWHNVQYHVWLIDHREQUEDMRQHQIRTXH
PHWRGRO FXIFRWLWBR XQGLVHERSORUDVERUBRS HV D U UREGYRV X § HRQ D O LYQ® R VGO
HPSUHVIDXHHSRUWIDURQPDFLOQQF GHILRUPWBLVWH P sGWUFDMBH UL R GR
/RVUHV X0 WDHORYU X HEHDWW D G2 VAN H F BAX UGN BB/ HURJH Q(HIORVGGLFDGRQUBEQFLHURYV
FRPRHA23$7\ :$3&& UHIOHMD@ AR HUVH®DGEHVWL°QDFNRQGLFLROHYDFLRBOW@OW® YV
HPSUHV®NOHFWRUULIXIPPOQHWMHHYLGHQHKHI Y DORQWU2QWHMGBGR GHODNP SUHV®WO
VHFWREMHBHH VG LRVLQIHUDRMD O RO LEUBRN SXHGHR QF OTOLMH (P! WR GR®HYDORUDFL®Q
(DUQLQ@RZHUD O XWHSUHVHEORMX @KHUUDPLHQWBDUDYDORUDGEHIPSUHWOHQWRUQRYV
HFRQ°PLPRW ?WROHWFWRHARQ°PLARQFUHFLPLHQWRWIIEGRELGTRHVHHQIRFIDQORYV
UHVXOWDOLGRAFHVLGESA R\HFFLRQMWXUWIFLHUMWRSRUFLROOMER LPDPEYQ HD O IGHND
OD YDORUDFL®°Q GH OD HPSUHVD

- «&UHDF® Q GH YDA&RU &WHFIP , OGXFRWHY GH YD®&RU * IDV VR G\V
@8>QU8>| y§< Q LHOR , QG DQDQF WHIQLE

&RWR GH FDSIVDO
> K> Z

7KHLQDQ NIDIOXDWLFRRP SDQLEYVP HU J LRI U N HS\RW HDAV H U LRIIF K D O O H\W KHAW HIRJ R RV K H L U
RUJDQL]D WKW U L VIVQ. GRS H U D WARQQIW H [MK\MH VAKD OO H B DWW HG' RD WUDQVLUWRRQ

W U D G L WPLRRGHDIND O W H U QIDSASLLYRID P FFYR P S D Q\D O X D WILKRHQ U H V HVQWWK ®\L P W FS U R S RIY H
PHWKRGRORWSSO\LWKKDUQL@RZHYDOXK39 PRGHWRRPSDQIRBHUDWIQBIPHUJILQJ
PDUNHWKHUHVHDUWXS SURD FIKHRGED T XD QW L WWHMWLKYRIG R O B HIUPDSH IF WILWIKQH[SORUDWR U\
GHVL)®RUNKBHYHRSPHRIMY KMW X G W R WD O FRPSDQMHVIUMI SRUWIG QRIDRUPDWLRQ
VIVWHPDW IGPOO@YKISHULRG ZHUWD QDO\]H&HUHV X ®WW K ¥ W D W L W\H\FWKDY H D O
KHWHUR JHQHIOWD\Q E Q00 F DWXREBWL 23$7DQG$& & UHIOHFWK®UYHUVY®WD\Q D JH P HQG
RSHUDWRQEG LWILRRQYBRPSDQLBVKWHFWRLP L O DIMDH Y L G FAOVEWK HQ W U LYQD\VCLIRH
RIWKHARPSDQ LW K MH FWRQUG MUV X G VO R Z MUK DWQK HERRN D O X,M\F D EHFR Q F O X\§ K BV\K H
(DUQLQBIR/ZHIYD O XHD O XD W HRVK R&D QH I |HF WWRHRRUW DO X LRKRIPSDQUMYRODWER®RPLF
HQYLURQPROQMFPRQRPLIFFWRUWRLPLWHEZWEVLWRFXVIRQUHVXZWW K RXKI® HH GR U
XQFHUWDLQ IXWXUH SURMHFWLRQV SURYLGLQJ D PRUH UHDOLVWLF HVWLPDWH RI

6 . +9DAXH FUHDWRQ * LIRZVWK 9 DOXH GUYHW/ 6 XWRLODE®! SWRIW
mBQ &RWARI FDSIVDO
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(Q HWHM WDEDNR VH FDBX®Q @V FRQILI XWDFIRQHV GH HTXICEUR GH IXIGRV DQIVRW SLERV DXVRJ LDYLVQWAV
TXH JUDQ GIQVIDP HOW XWI DQGR @V HFXDFIRQHV GH HWUKPWILD H WAQGIGDV GH + DU TXH LQFO\ HQ
HIHFVRV DQWVRW SIFRV  GHUYDGDV HQ QXHWAR DUAFX® DQWIURU 1RV FHOADP RV HQ HOP RGHR HWHOU
DQIVRW SIFR GHORP IODGR HWH@M & FX\ D SUHVI® Q DOIVRW SIED WLIXH XQD HFXDFI® Q GH HWIDGR  ( (
VRD® HOW FRYDUDQW P LHOWDV TXH @ SUHV® Q WDGIDOHWE GHVFUVID SRU XQD ( ( SRQAS SIED HWE QGDU
JQWAIWDP RV QXP ! UFDP HQWM @V HFXDFIRQHV DQWVRWS SIFDV GH +DUMB \  GHWILP LODP RV SURSIHGDGHV
VXSHULFLDBV H LOWAI DBV FRP R @ IXQFL° Q GH DUDWWH HOP RP HQUR GH LOHUFID HOFDP EIR GH P DVD HO
P RP HOWR FXDGUXSR@UGH P DVD\ @ HIBWFIGDG &DEH GHWIDFDU TXH SDWD FIHURY YDERUHV GHOSDU P HAR
GH FRP SDFIGDG @®V HWAHV & DODP HOW DQVRW SIFDV SUHVHQUBQ XQD IRWP D SLIROWD HQ OXJDU GH @
WSIFD IRWPP D REOVD XQ FRP SRUBP IHQR LOALIDQM TXH VBP EL Q VH REVHUYD HQ RWRV VIWMP DV
DQIVRW SIEFRV FRP R @V HVIHWDV GH %RZ HW / IDQJ \ @V HWHEV UHI LGDV SRUXQD ( ( FXDVL GRFDO $ XQTXH
@V HMHDV & FROUGHWDGDY HQ HWH HWXGIR HWEQ @P IMDGDV SRU FUVWIURY GH HWIRELIGDG \ QR SXHGHQ
P DQWQHU XQD FRP SDFIGDG VXSHURUD 0 5 FHUFDQR D KHP RV HOFRQWDGR LQGIFIRV GH TXH FLHUDV
SHUMUEDFLRQHV LRDFLRQDBN P XHWADQ VP LOXGHY FRQ @V REVHUYDGDV HQ RWRV VMMP DV XGADFRP SDFVRV
TXH VH DFHUFDQ DOGP LW GHODJ XNHLR QHJ LR

O8> QU 8 {(WHDV 1HX\W Q 0} WIFD + DB 7KRIQH $QVRWRSD 5 RVDF Q

> K> 7

Q KLV ZRWIN VKH HTXICEUXP FRQILIXWDMRQV R VBZ ® IRVDMQJ DQVRWRSIE VHO J WDYMVDMQI | XIGV DWH
FRP SXVWMG XVIQJ WH H[ WWIQGHG + DUAB WAUXPWUH HTXDMRQV LOFOXGIQ) DQIVRWRSLE HITHFW  GHUYHG LQ RXU
SUWHYLRXV SDSHU : H IRFXV RQ VKH DQIVRWRSIE WH@U P RGHOFD@IG & WU  Z KRVH DQIVRWRSLE SUHWXUH
IRGRZV D IX@® FRYDUDQWHTXDVMRQ RI WIMA (R6 ZKIB! D WDQGDUS SROWRSH GHVFUEHV WKH WDGIDO
SIHWXWH : H IOWIWDW QXP HUFD® WH DQIWRWRSIE + DU HTXDWRQV DQG GHWALP LOH VXUDFH DQG
LOWAJ LDOSURSHUAHY VXFK DV WMH GLDIJIQJ IXQPMRQ P RP HOWRI LOHUAD P DW FKDQIH P DW TXDGUKSR®!
P RP HOW DQG HABSWAW 1 RWE® |RUFHUMLQ YDOXHV Rl WH FRP SDFVQHW SDWDP HWU KLIK® DQIVRWRSIE
& WU/ H KIEWD SIROW VKDSH WDWHU WKDQ WH WSLFDO REOW IRWPP  DQ LQWIXIQ) EHKDYIRU DOR
REVHUYHG 1Q RVKHU DOIVRWRSIE V\ WHP V @NH %RZ HUY / IDQJ VSKHUHV DQG WL JRYHWDHG E\ D TXDWVL (RFDO
(R6 $OKRXIK WH & WL FROVMGHUHG 1Q WKLV WXG\ DWH @P IMAG E\ WIDELON FUWAUD DQG FDQQRWVXWIDLQ
FRP SDAVQHW EH\RQG 0 5 FRWH R ZH IRXQG LQGIEDMRQV WDWFHUMLY LRVIMRQDO SHUMUEDVRQV
H KIEMMP LOUMHY VR VKRVH REVHUYHG LQ RKHU XGUDFRP SDPWM WHP V DSSURDFKIQ) VIKH E@FN KR®I @P LW

Grjjleljllevmquu/ + DU 7KRUWDH P HWME $QIVRWRS\ 5 RIMRQ
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( OSHQVDP IHQVR QHIDWYR WHSHWAYR VH FROMGHWD XQ SWRFHVR WDQVGIDI Q® WIER TXH KDFH SDUM GH @
J'OHV \ P DQWMQP IHQR GH &V WDWRUWRV HP RFIRQDBNV 3RU ® WBDQWR HV QHFHVDUR FRQVDU FRQ
IOWMKP HQRV YZQGRV SDWD P HGU HWHM FROMXAR (WM HWXGIR WWYR FRP R REMIMYR HYDO(DU @V
SURSIHGDGHV SVIFRP ! WIFDV GHO3HUHYHIDWYH 7KIONIQ) 4 XHWIRQQDULH 374  HQ XQD P XHWAD GH
DGXORV P H LFDQRV ' HEIGR D @ IDOD GH FRQVHQVR VREWH @ HWUKFWILD | DFVRUDOGH HWH LOWAKP HQWR \WVH
HDA DLIRQ DQZ @AV I DRVRUDBN H SRUDVRURV \  FRQILLP DVRURV 6H HOFRQWF HYLGHQFID TXH UHVSDE@D @
HWXPXLD XQIGIP HQVIRQDO GHO LOWUKP HQVR \  GIFKD HWAXFWLD GHP RWP  VHU LQYDUDQW UHVSHRVR D
YDUDE®N GHP RIZILEDV J! QHLR \ QLYHOHGXFDWYR \ FEQIFDV DVIMMQFLD D VHUYLFLRV GH VDXXG P HQVIDO\
GIDJQ® WAFR HQ VDG P HQWO (0374 P RW XQD H FHBIQWM FROWAMQFID LOWALDD \  HYIGHOFL® YDAGH|
FROYHUHQW FRQ \PQWRP DV HP RFIRQDBV QG IELAGDG SMFROJIED VDWMDFFQ FRQ @ YIGD \
UHFRP SHQVD DP ELHQWIDO $GHP 2V VH DSRUR HYIGHQFID GH YDAGH| GVFUP L.ODQW HQ WHDFL Q FRQ &V
\PQURP DV HP RFIRQDBNV \ @ LQI®] LELAGDG SVIFROJIFD ( WRV KD@] JRV VXJIHHQ TXH HO374 HV XQD
P HGIGD YZ@GD \ FRQILDE®I GHOSHQVDP IHQVR QHJ DWYR UHSHWAYR HQ DGXGRV P H LFDQRV FRQ P SRU/DOWV
IP SCFDFLROHV VIDQUR SDLD @ LQYHWAI DFL° Q FRP R SDUD @ SW PWED FGQLFD

O8> QU ¥ .. & XHWIRQDUR GH 3HQVDP IHQVR 3HUMHYHIDWYR &33  3HQVDP LHQVR 1 HIDWYR
Yshsramyr 315 $Qz @AV ) DFVRUDOZRQILLP DVRUR 9DAGH] ' LVFUP LODQWM

> > 7

5HSHWAYH QHIDWYH WKIONIQ) LV FROVGHWIHG D WDQVGIDIQRWAE SLRFHW WKDW SWHGIFEW DQG  VXWWIBLQV
HP RURQDOGIVRLGHY/ 7KHIHIRWH  YDAG LOWMKP HQW DUH QHFHWWDU VR P HDVXUH VKLY FROWAKFW 7KLY WXG\

DIP HG VR DWHW ViKH SV FKRP HWIE SIRSHUAHV Rl ViKH 3HUMHYHWDWYH 7KIONIQ) 4 XHWARQQDLH 374  1Q D
\VDP SG®i Rl 0 H LFDQ DGX®V ' XH R lKH @FN RI FRQVHQVXV RQ VKH | DFVRUMXPWUH Rl VKLY LOWUKP HOW
ERK H SRUDWU DQG FRQILP DVRU IDFVRU DQDOVHY ZHWH FRQGXFWG ( YIGHQFH VXSSRUAQ) VKH

XQGP HOVMIRODOWMKRAXWH Rl VKH LOWAKP HOWZ DV IRXQG DQG VKLY WAKRVXWH Z DV WKRZ Q VR EH LQYDUDQW
DFLRW GHP RJWSKIF YDUDE® JHQGHU DQG HGXFDMRQ GiYHO DQG F@IFDOYDUDE®GNV P HQWOKHDOK FDWH

DWHIQGDOFH DQG HFHLYIQ) D P HQWIDO KHDOK GIDIQRVY  7KH 374 GHP ROQWDWAG H[ FHGBIQW LOWILDDO
FROUWWMQR. DQG VKRZ HG HYIGHQFH Rl FROYHUW HOW YDAIGIW Z MK HP RURQDOM P SVRP V' SW\ FKR®J LFDO
QG LELON @H VDM DPMRQ DQG HQYLLROP HQOUHZ DUG $GGMRQD@  HYIGHOFH Rl GIVFUP LODQWYDAGIW
Z DV SWRYIGHG FROFHLWQIQ) HP RURQDOM P SVRP V DQG SV FKR®J LFDOLQI®] LELON  7KHVH 11QGIQIV VX JHWV
WDWVKH 374 LV D YDAG DQG WHIDE®! P HDVXWH Rl 517 1Q 0 H[ LFDQ DGX@V Z MK IP SRUBQWP SCFDWRQV IRU
ERVIK UHVHDUFK DQG FQQIFDOSUDPWEH

61 BQ +3HU/HYHDWYH 7KIONIQJ 4 XHWIRQQDILH 374 5 HSHWAYH 1 HJ DVilYH
1] 7KIONIQ) 517 &RQILP DVRU ) DFVRUSQDOWY ' LVFUP LODQWO DAGIW
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( Q HWID IQYHWAJ DFI° Q VH XWaJ DQ P | VRGRV GH @ WRUD GH SHUMMQFID FRP R @ GMIDQFID

GH FXH@ GH ERMM@ ©® GMBDQFID GH : DWHUAMAD \  SDIVDNHV GH SHUAMMQFID FRQ HOILQ GH
FRP SDWDUP RGH®RV GH FOWL LFDFL° Q HQ HOP DFKLOH GIDLOLQJ

. -0 RGHRV RIAEFRV ~ERGN GH GHAM®° Q $QFOIV 52 & 7HRUD GH @
o8> QU &
ySHUMNHQFLD

> K> Z

,Q WKV HWHDUFK ZH XVH WFKQU XHV TWIRP - SHOWMMOFH VKHRU  VXFK DV VKH ERWABIQHFN

GMDOFH WH : DWHUMAQ GMIDOFH DQG SHUMMMQFH @MQGVWDSHY Z WK VKH JRDO R
FRP SDUQJ FOWLLFDURQ P RGHY 1Q P DFKLQH GIDLQLQ]

6m|]QLy/ RJMAE P RGHY ' HFMRQ WHHV 52 & DQDOMY  3HUMMOQFH VKHRU



5 HVROXFL° Q GH $ FUHGLVDFL® Q , QWIWXFLRQDO GHO SRU D®RV  9LILDGD 0 LQHGXFDFL® Q

>ASAD P B> DUND:
@ e O B U ZHZ Bu e B kee> Uc 22t @4 Ul <o Ok 3@ €1 k] Z .l <
LAw< IRl <@k | (k| Zxp2(R] CAIIAQCAII"'ZIE)Eq}:lP Yol €d) (Bax Oy aRirZatk ®ipettx| G Qi
(a4 Rl 4 uu®eyd de 2 (LI

O ey «@Y@OLE Wuye/ad 1@ e Kellpfya®7
0 DUD,GEO YDUHR * DBIDQR ) XQGDFL® Q 8 QLYHUMVDUD . RQUDG / RIHQ]  +HQU %RWND

AT UY2 (R FR ) XQGDFI® Q 8 QYHUMVDUD . RODG/ RUHQ] \ * 1DOD &DUREDD 5 IER 5 HYH®
( VEXHD 6 XSHURUGH $GP LOMDFL® Q 3- EQED
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(QOBRORPEIRDWSRPU 7 Q IDNMR QY H U V D FLAR@PHNWY BJDW F L HHYE HED WRIE (SHJRJ D P DG/HIRE L H U Q/RY
FRQILIXFRERXQDGLVSXSMWLIQLILFDOGRNQWLG\D GHWXUKRVLEOBMVSRODUL]DEGHR O°JDMBD
UHFRQILJXUDHFEHQWERPRHVSDFIRO2WHLFR VS XWDFUHFLH@MWOIXHQHAODMPRFLR GROHFWLYDYV
UHIXHUDMDHFHVLGEFR P S UH QGBIVGRIO R J=TRO 2 WERPK QHOHPHGWRWID L QWHU SOBWQEPLFD
VRFLRSROFPWLRIDD O LODGLPHQVLRDMHVMHUGD FHQW URHG X B VEREH UBQ W H QFPFPRO RV FW R U H V
SRO2WERRVWUXW\GLVFXUSRVLFLRQO&URSXHMWWIM HQWDVR P B HG HIEV L R FHLX G D G DHIODX\Q
FROQWHPWBFDSRWHQVLKQMW °ULBDVB\D UDEHPRFUDFQABVWH UFRQIEHODVQYHVWLJIDFHRQHYV
SURSXWVRDPLQDBIWGLVFXWBWRO2WERAR]TXLHUBIOQWURHUHFKDW!UPLQR&HRO°JLWRWPZWLFRYV
SURJUDPZWILFEFRRP R/ XDVRFLDFRWD QWH QEHY @ WRF D UDODWOHFFLBQHVLGHQGHDOHYV

'H IRUPBDRPSOHPHQWDRVUHDXQERWXE[RORUPNUHHQRLHDARFLR QNRFLDG® WK BWBR Q| O HRW R
HGERQWHGWRDOYHJIRFLDF HRMHMIRELHURRRORPELDHQR 1 /DLQYHVWLMHIETOHDERPRPHQWRYV
DQAQLFAWOREGLZ?ORMRV |\ XQD®RHVSX!SDUDGHQWLHRBQUFLR GIPRFLHRVI XHSXHGHRFLOXWDU
REV W D F X@W]DRIQ V KPLFIQOS D] /RVUH V X O WHDYARS\H Q KRB RV F X UR RUDRCE L Y D O HGQRWQIEHB V SH U D\Q ] D
OMVSLUDEHFQPELFRH[LVWR@DQFHUWLG XPBELHGWROMGHVFRQILDOWRM O O D MRI H UKGO D
FROQVWUXBHSD]WHTXLHUBWHUYHQBSVREGRVRFIRBIKRWWDOHJPRGLRQBIFLOLWD\G RN ELOLFHQ
FUHHQFUTDIL.GBIVXQFR QW H PR GHOFOLPIDGHRO°JLARUHSRVLFLRQD®PH B8 YRIRO 2 WLFRLGHQ
GLUHFWDPHQWH HQ OD DFHSWDFL°Q VRFLDO GH VROXFLRQHVY QR YLROHQWDV \ HQ ODV G#F

O8> QU & o0 D SRAID 3ROU] DFI° Q &HQWR SRAAFR 3URFHVR GH SD| (P RFIRQHV
FROIPAYDV

> > 7

 Q&RORPELAXVUHHROLWLFQOOGVF BSHEDWDWNKLIWHBEPSROLFURJUDWWRQW HRYWAPHDQLQJV
LGHQWLMQEXYWXYHVLR@WHRORJIJSERDOUL]DWHBBGHILQRWMERBROLWEFHDW HNQ GVKHURZLQJ
LQIOXHRIFIR OO H P RYWH. POW KK Q G H U VW DRREQIQALIGFHDROO RH VM M Q W RIQON H U S UHDWWLIQRED QO P L F V
7KLWHVHDURKWHIUDMIRARPSOHPHQWWX G LHVHILUVDMDO\]BPHUIWHQWHDQGULIJKW ZSESROLWLFDO
GLVFRXUVH LGWREGRBMWQGURJUDPH@WYL QNY RW LLEQIW H Q WR. VG W SUHV LG H-QOHFDAL R Q V
7TKWHFROGSOREHOLBQGBPRWLRYVRFLIZIWMWMEBKHWKRVFRQ | OG¥W.HH D FH JR W L DEVH\R DM R H
&RORPELURYHUQP HDQWNKHDWLRQIEMUDVSURPY® (/1 EDVHBQGDWMROOHMDWAE W WDRIWVKH
QHJRWLDWLRODQ®RQHHDWDWHU 5HVXOUHWHDQDPELYDOINEWEEVFRXUXHKLFKRSID QG
DVSLUDWRE®DQJIRH[LYMWNVXQFHUWDIHDW Q®LVWUXRWHWKNKMWXGKHYKOLKRI.GHRORJLFDO
SRVLWLRQLQJ SD WKIHFXROYVIORDORM WKHFHQWHU VKBEXHOLOWHUSUHRIBBWDEGURFHV DIQG
LOQIOXHQIFHHVFWEBHPIOVLRQ POKHQIQGL¥XIJHWKDHVIHFWEMBFHEXLOGVWRPELQOVWLWXWLRQD
DIJUHHPHRQMMEV\FKRVREQW/G®I UYHQWKIDRMY VY HQ J\WR & QW U XIF WRWH FD@\EU RP RWOIH[LE LAQUWJIL G
EHOLHIV IRVWHULQJ ERWK GHPRFUDWLF UHVLOLHQFH DQG D FXOWXUH RI QRQYLROHQW F

6 - Di? +3ROAFDOIGHR®J\  3ROU] DMRQ 3 ROAFDOFHQWAU 3HDFH
m SWRFHW & RGBIFPAYH HP RURQV
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 QWURGXFRHQMHFWWURBBLQWHUIHRFQXRIEKD Q RISLGERPLOBOFRORBUWXQISDODEUD FRRRU
VLIQLILHVMG@RFRQJUXHDXFROROHIHFWWRURGBIDFLOLWODFRLYBXD QGIRYLJQLILBHHG B DO D EHWD
FRQJUXHMWXFRORD PD\RISDUWHLQYHVW L I\DREECHMM |HFWWURRISKDKHKRFR@EDODEBRURO
REMHWANHRY WHHV W X GIVR Q Y HV WQ RBMUH F WRWL QW HU | H U HIQFLD L WOWURRB G DODEGBWDPD®R
*5¢1'( \ 3(48(Z2 VLHQGR HO HVW2PXOR WDUJHW HO WDPD®R JUDQGH R SHTXH®R GH (
OHWRGROBHADHDOL]|BURQYHWBHULPHQRDR\RQRF RQ/LHWRQGLFLAERKVQOGLVHRAWUDVXMR® R
HQWUH \ SDUWLFLSD@QWEGWLPHUSHULPHOMARPSDUD ORP®RQGLFLROESVBODEWHWDPD®R
FRQJUXHQLWDHF RQJUXARQIRQ GLFLEBSDODEUBYDFLROV®PWY ®RQJUX HQVOHF RQJUXEDWBEUD V
QRUHODFLROW®BH¥R SVHXGRS D ODBGHEH/2PEROFRNVHIXQGRFOSDODBNLQ°QLRDVW °QLPDV
GHWDPD®ROWHUFHIQFEOXSDODEWDVPLODIRHHRO°IJLFPUWRJIUZILFDP OQWBODE UG 1'(  \
3(48(Z2 (Q HO FXDUWR VH YDUL® WDQWR OD VLPLOLWXG IRQRO°JLFD \ RUWRJUZILFD FRP
5HVXOWD@RWRGBRWH[SHULPHGWRX QIXHUWH FVRLQWHUIHUWHQJFDBIDFLWRR W FRQGLF&MQ
SDODEGBNDPD®RERGLIHUHQMALIM | LFEWQ BRR/QGLFLERESH\O D EVIDY° QLPDVW QLBBWDPD®R

DVa FRPR GH SDODEUDV FRQ VLPLOLWXG IRQR RUWRJUZILFD \ WDPEL!Q UHODFLRQDGDV VF
&ROFOXVLBROOVXWHHYLGHQFMIHFWWURRBGDODEGEWDP D®ROJXQRNWV X O WDFRE@RVIHUHQWHV
HIHFWR 6WURRS TXH VH REVHUYD FRQ SDODEUDV FRORU

C:& &l = QWHUIHUHQFLD 6WURRS )DFLOLWDFL°Q 6WURRS 6WURRS GH WDPD
QLJ VLPLOLWXG IRQR RUWRJUZILFD

> D Z

' QWURGXFVWEHRWURRGWHUIHHHOMR¥FXZYHGDUWLFLSDBDWNHERDPHIWVKARORWD FRORU ZRUG
ZKRVAHDQLQWQFRQJUXHWKMWS/UL G RO RWKHs W U RIS L O L WHI WHLHFRMF X A ¥H QW KEARUGPHD QL QY
FRQJUXHRADRWKWVAVR ORRVWHVHDBEPWKBWURREHKWDVEHHBORQGXFIMHMKRORU ZRAKGIULPRIWKLYV
VWXZDVWRI[DPLPWURRGWHUIHDBGBIRLOL WD VWLREWL QIL]HRUGV%,* DQG60$// ZLWWKH
WDUJHW VWLPXOXV EHLQJ WKH SK\VLFDO VL]H ELJ RU VPDOO RI WKH SULQWHG ZRUG
OHWKR®RXB[SHULP HZHWWRQGXFWBFGFRPSULWHMHYIHRQGLWKRD@IZLWKLQ VXEMME DWW K

WR SDUWLFLSPDBVWWULPHQWSHUHMW FRQJUXBQ®QFRQJUXHWZ RRUREQ GLWAHRWARPSDUHG
ZLWAR QJUXBQWQRFQJUXHWQYWH UHOZTRVWHER QG LWVRHVXQUHDPWGESY/ HXBRUGUQ W \PERVWULQJ
([SHULPHQVWFOXEHIRQ\PREPB®QWRQ\PRXMRUGV[SHULPHQWHBRUGNKZWUBKRQRORJLFDOO\
DOQRUWKRJIJUDSKLPDOWRY ,* DQG60$// ,Q([SHULPHQ®WRWXKRQROR JUWK®R R D/AKLO DLQ &/ \
VHPDQWLF UHODWHGQHVV WR VL]H ZHUH PDQLSXODWHG

5HVXO$AURWDOHI SHULPHQMWYWHRZEVD VWURLQQIWHU IHDBGBR L O L WD WHLARRQW KM L]H ZRERBQGLWLRQ
6LIQLILEROWUHQ@AHYRXQIRFRQGLWAIRDKQRQ\PREF®QWRQ\PRXMRUGUBVZHOMWVIRZRUGYV
ZLWK SKRQRORJLFDO RUWKRJUDSKLF VLPLODULW\ WKDW ZHUH DOVR VHPDQWLFDOO\ UHOD
&R QF O X \ALARWK R WKW U RIRISHZWVREVHU YHB\WKL]ARUGVRPHW HVXGWYHUHRBRVKRWHS L FDRXOQ G
ZLWK FRORU ZRUG 6WURRS WDVNV

- +OWURRS LOQWHUIHUHQFH 6WURRS IDFLOLWDWLRQ VL]H 6WURRS VHPDQW
GmBQ SKRQR RUWKRJUDSKLF VLPLODULW\
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/RVSURJUDRIMWHVWIGKHUHVLGXRYLGRMDQREES SXHGHQOXGDIUPLWLJDW UL SO0 HWBO/DQHWIHLOLD
FDPELFOLP?WQABRUGLGEELRGLYHUVQBEBGWDPLQBEQIPED UJRX [LWBHSHQI® UDPHG L GMH
ODROXQWBG-EOLERSDUWLFHLGOWHSDUDRKLAQWUKSHDRY68 GHIRUPDHVSHW ¥R@DP HGLR
DPELHQMMSSHFLDO PP ®BVRHUHVLGERMFIGHINVWLREOPRFORYSDUDWERNFWU°QDSR®D®R V
HOHFWURGRPTWW®LAFHRYX GFRR Q W L P@OWAVH U LW O HFRIVP D\R U &HO DIVQ Y H V W L J DHF[LLR/QHAVVW H @ G H Q
FHQW UBQRHMR UDHL. Q1 UD H VW LRARQWKHIDY H QFR R Q@ X ¥ W XARAFR/F DQ W H J QEEAHDQ 7 O ISMIMFRVRFLDOH V
\ FROQWH[WXDO®NVDUUROWDDWHIVYD@D B YLGHJKHD X P HQWHID UW L F L SHB B°RP X Q L GIIG
ODHVWVNRNVWH@EHO®RN68 3DUDERUGD/WERD HFKIHDOL]DARWWXEXRFRPELGDWRXDQWLWGM LYRYV
HQFXHVRMRO®DWRXDOLWDWHRRW S DFHREE W H Q IDGRWD YW HVLRGHVD UWRJVRPDDIOQ IRUPDFL®Q
REWHQGEDHFROHF®RWHIWL G OR¥FDBIOFLQFRXQLFLSERUYRUWIH6DQWBQ&RORPEXRDUHJIL®Q
FDUDFWHUWRDK®IDOWXOQHUDEVREGRIBFRQ *PXLIFDWHINRW X GURIVHQYXWDORYHGR\ODVHJUDFH. ° Q
GDWMBWLFRVRFLDGIKRWYSDFLIDOHM IRUPODYQWHUYHQBIHS@BWHQHQWRUGREDMRMFEXUVRYV
 GHQWLILAXMBRHERQFLHGFODVRQVHFXHGHKXQPDODHVWIGKHDRY68 OFRQFLHGFQBEHQHILFLRYV
PHGLRDPELH@WHDOHYW URNJODQRUPBXEMH\VBUWE L OPHIHOLV SRV LEFENVHBED UDHQWUHOBWE68 1R
REVWD GQGWWHHUEDYUHSWM RV RRALDROMW H[WEBDOHFXA8WWDRNFLRQ@HVVZQ8RHQOHVWBRQFOXVLRQHYV
SURSRQHRPEBREQWHUY HRHEICIFFRRVWRGDSWDGDBRPXQLGDEMHMR WMUHSDUDFIOMQWUBHDOR YV

568 GLI2FLOHV GH JHVWLRQDU \ IRPHQWDU OD SDUWLFLSDFL°Q FLXGDGDQD HQ FRQWH[WR

@8>QU8>| VBDUWLFLSDFL°Q FRPXQLWDULD &RQFLHQFLDFL°Q S-EOLFD &RORPEL

> KD Z

OXQLFLSROLBVWHO6: PDQDJHPHRWRJIJUDPMXHOWRLWLJDIWKHNUL SO QHWDUVRMFOLPDWH
FKDQJELRGLYHORYDW\GROOXWRRBY HUMK HLXJF FHOYM U JIBE'S H QREQIV K 81X E OZLFO O L Q VO § YD JHD
WKSUR HQYLUR QPHEDNDWQEH OLYRIOE: SDUWLFXRBWOLFXOW WRLAHEXARVHOHFWURQLFV
EDWWHLQ®SSOLDZKHVRIWH®QW WRYPHWH U LIROAMW[LVWUEYHDWHQ &WRRFXRQLQIUDVWUXFWXUF
LPSURYHPHRQEHKDY LR QWG UY H QW WRBQ WIVQAMWH J U RWSMROKRVREFQER QWH[WRXDO\WHEHYHOR S
HYLGHQFH EDWJIDAN HRULKVFUHDNFWRPBXQLSMUWLFL & DMWKWRXY WD L PDEXDHHP HRQW6: 7RDGGUHVYV
WKL\DS ZH FRQGXEWNWXGRPELQLTXD QWL WBRMUBIIR PV X UY HXIV WKX D ONIWDHQ G) HR V' S D \@ DIMD
REWDLWHKGRXYRF LIS SLYHVVLRQEQIRUPDWEWQ LIQUHRE® R FDIDV WHR O OUEWRYPXQLFLSDDQWLHYV
1RUWH GH 6DQWDQGHU &RORPELD D UHJLRQ PDUNHG E\ KLJK VRFLRHFRQRPLF YXOQHUDEI
2XUVWXGUHVHOWRYHQWHJIJURWERGEKRVRBDEMHRYSDGDOMWBDR QIRWB: LQWHUYHQQMARDV
UHVRXVAWWLEJIVGHQWWKBVAKBZDUHQRNMWKFHRQVHTXHRISHRWRW: PDQDJHPH@WWBZDUHQRNYV
HQYLURQPEEGQ®BIRWEHOLYBIQYGVKMKEMHFWRWHSUHG LWWELOOLQ MR YS\D UDWGIGHOLY6:U
IRQHWKHOBVNVBYNFKRVRFQBAQWH [WXDOLKHGW KHBAW L RDN HREWHKVHQVLIKWSUR S RV H

ORZ FRNRPPXQLW\OWDHGN HU Y HY R DK@ QWKMHSDUDWQRXHOLYRIWB\LIILFXOW W R0BD DG
IRVWHU FLYLF HQJDJHPHQW LQ VLPLODU VRFLR HQYLURQPHQWDO FRQWH[WYV

6rj'][Dljl&RPPXQLW\ SDUWLFLSDWLRQ 3XEOLF DZDUHQHVV &RORPELD
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Qu=>

, QWRGXFFL° Q ( OHP SUHQGIP HQWR XQLYHUAVIDUR FROWAX\ H XQ P RVRU F@YH SDWD @ LQQRYDFL® Q \ HOGHVDUR@R HFRY P IER HQ
$P ! UFD / DAQD ( Wk HWXGIR YR FRP R RENHVIYR LGHQWILEDU &V | DFVRUHV HP RFIRQDGN FRIQWYRV\ FROW[ WDBN TXH LQIX\ HQ HQ
@ LOMQFLL Q \ DFF° Q HP SUHQGHGRWD GH HWXGIDOWA XQLYHUAVBURY HQ FIOFR SDAVHV MWORDP HUFDQRV FRQ HOILQ GH RUHQUDU
HWADVAI LDV |RUP DMYDV\ GH DFRP SDRDP LHQVR

0 HVRGR®RJ2D 3DUAFISDIRQ HWXGIDQWAY XQIYHOMVDURV GH O![LFR 3HU (FXDGRU 3DWDIXD\ \ &R®P EID 6H HP SGIDWRQ
LOWUKP HQVRV YDAOGDGRV SDWD P HGWU YDUDE®N HP RFIRQDGN DPWXG HP SUHQGHGRWLD DXVRHILEDFID DXVRFRQFIHOFID HP SDWD
ELHOHWIRU HP RFIRQDO FRIQMIYDV  FRQRFLP HQWR [LODQFIHLR FDUID FRIQMIYD IONNR \ FRQWA WDGN |RWP DFL° Q XQLYHUAVBUD (O
DQz QA LOFX\ ° FRUHDFIRQHV UHJ UHVIROHV P - GISGIV \  YLVXDA DFIRQHV P HGIDQW 5 DIQFBRXG 3BW FRQUGHWDQGR - QIFDP HQW @V
YDUDE®N TXH P RWADIRQ GLHUHOFIDV WL QUIEDWYDV HOWH SDAVHV R TXH IXHWRQ SUHGIFVRUHV LHBIYDOWY GH @ LOWQF° Q \ DFFL° Q
HP SUHQGHGRLD

5 HVXQDGRV / D DPXG HP SIHQGHGRWLD @ DXWRHILFDFID @ IRWP DFI°Q XQIYHUABUD @ HP SDAD \ @ DFFI°Q HQ IDWH GH
GHVFXEUP HQWR I XHWRQ SWHGIFVRUHV WLJ QUIFDWYRY GH @ LOWQFL® Q HP SUHQGHGRWD / D DXVRFRQFIHOFID @ DXVRHILFDFID \ @ DRVIWXG
HP SUHQGHGRD H STFDLRQ @ IDVH GH GHVFXEUP HOWR P HQADV TXH HOFRQRFIP IHQVR I LQDQFHIR  HOELHOHWIU HP RFLRQDO HOI OXNR
@ DXVRHILFDFID \ XQD EDND FDU D FRJ QYD | XHURQ GHWLP LODQWAV HQ @ IDVH GH H SBRVIDFL® Q

&RQFXVIRQHV / RV KD@] JRV HYIGHOFIDQ @ QHFHVIGDG GH P SGP HQVDU FXUSFX®V DGDSVIMYRV TXH LOWAIUHQ FRP SHWIQFLDV
HP RFIRQDBNV WXVBV IRWP DWYDV GLHWHQFIDGDY SRU HVBSD HP SUHQGHGRWD \ HWADWAILDV GH DFRP SDRDP IHOWR TXH LQFOX\ DQ
P HQRUD GDJQ WIFR WP SIDOR \ JHWI Q GHO EHOHWIDU IDYRWHFIHQGR D\ @ WDQMEFPQ GH @ IOMQFIPQ D @ DFFCQ
HP SUHQGHGRUD HQ FROWA VRV XQLYHUAVIDURY @WQRDP HUFDQRV

()8>QLJ8>| S XWRFRQFLHQFLD %LHQHVWDU HPRFLRQDO &DUJD FRJQLWLYD

OHQWRU2D
> Z

, QWRGXFVIRQ 8 QLYHUAW HOWHSUHQHXUKIS IV D NH\ GUYHU Rl LOQRYDVIRQ DQG HFRQRP LE GHYH®RSP HOWLQ / DWQ $P HUFD 7KLV
WXG DIP HG VR IGHOW\ ViKH HP RURQDO FRIQWWH DQG FRQW DO I DFVRRY/ VIKDWIQIOXHOFH WKH HQWHSUHOHXUDO LOMQURQ DQG
DFVIRQ Rl XQLYHUW VWXGHOW LQ ILYH / DVIQ $ P HUFDQ FRXQMHV Z MK iKH SXIBRVH Rl JXIGIQ) HGXFDMRQDODQG VXSSRUMMDVAT LHV

0 HKRGRARJ\  3DUAFISDQW ZHWH XQIYHUAW WXGHOW ILRP O HIFR 3HWX (FXDGRU 3DWDIXD\ DQG &R®P EID 9 DAGDWMG
LOWMKP HOW Z HH XVHG VR P HDVXUH HP RMRQDO YDUDE®N  HQWHSUHQHXUDO DWAXGH  VHO HIILFDR.  VHO DZ DIHQHW HP SDVK\
HP RURQDOZ HOEHIQ) FRIQMYH YDUDE®N |L.QDQFIDONQRZ GIGIH FRIQMIYH BDG I®Z  DQG FROWA WDOYDUDE®N  XQLYHUAW
WDIQIQ]  7KH DQDOWY LOFXGHG FRUHDMRQV P XGAS®! LHIUIHWIRQV DQG YLVXDA DVMRQV XVIQJ 5 DIQFRXG 3®W FROMGHUQI RQO
\WMH YDUDE®N VKDWVKRZ HG WLJ QULEDQW GLLITHUHOFHV EHVE HHQ FRXQWIHV RU VKDWZ HUH HBIYDOW SLHGIFVRYY Rl HOWHSUHQHXUDO

LOVMRQ DQG DFVIRQ
5 HVXQV  ( QAHSUHOHXUDO DWIXGH VHO HIILEDR  XQLYHUAW WDIQIQ) HP SDW(\ DQG GMVFRYHU SKDVH HQWHSUHQHXUDO DFIRQ

Z HUH W.J QULEDQWSHGIFVRWYY Rl HQWHSUHOHXUDOLQWAIQUMRQ 6 HD DZ DUHOHW VHD HIILFDR  DQG HQWHSUHQHXUDODWIYXGH H[ SOLOHG
WH GMVFRYHU SKDVH ZKI®! 1LODQFIDO NORZ ®IGIH  HP RARQDO Z HOEHIQ) I®Z VHO HIILFDR DQG ®&Z FRIQWYH ®DG Z HWH
GHWLP LODQW LQ VKH H SGRIVIMRQ SKDVH

&ROQFXVIRQV 7KH 11QGQIV KLIKQ KWWH QHHG VR [P SGP HQW DGDSWYH FXUIEX® VKDW LOWAI LDWA HP RURQDO FRP SHVWQFLHV

WDIQIQJ SDWZ D\ V GLLI HIHQUDVAG E\  HQWHSUHQHXUDOWRBIH  DQG VXSSRUMMDVIAT LHV VIKMDWQFOXGH P HQVRUQJ HDUD GIDJQRVLY DQG
Z HOEHIQJ P DQDIHP HQW VKXV IRWMUQ) VIKH WDOVIMRQ [LRP  LOWMIQVRQ VR HQWHSUHOHXUDODPARQ 1O / DMQ $P HUFDQ XQLYHUAW
FROW[ W

6 [DWESHOI DZDUHQHVY (PRWLRQDO ZHOO EHLQJ &RJQLWLYH ORDG
m JLODQFLDO NQRZOHGJH OHQWRULQJ

& @@J LB ViQR G ®Z 1k CEDB5Y/@URE * 421 R®

&ROR
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(ODLVODPLHRF.B6 HVXQDRUPBHHVWU'XHD IHF\WDHVSXHWVRRFLRGB®VSHFVR¥ELDOHYV
FRPRKXPDQRWDWDVYHUVRYRWRFR[GRWLPHQWBODXHVHDSQLEP UWHVIDQBWRPHGLGDYV
FRPSRUWDPHQ&RPEODYDWBUHVHQWDPWOLVWHROIDWEMRDUURDROBHORNEZP SOLFBGR
FRQGXFWORALD GNS/RVLEHXHKQHQFDPDR®IDWLYDRAOQWIHKHE2G RS XHGHLWLIDRNIHFWRYV
QRGHVHD GRM6 &RMHOLBGHGHWHUPHQDUHFWR®( VREUHUHVSXHWPRFLRQD@DWDV
PDFKRXHUR@® R M DE&EDWD QGG 2DMQF DM BWHF XD WDRLPDOFHOG2IRQFHORBQLPD OXWURQ
GLVWULEXQWBMNMYXSRY6 FRQHQPDGROLPSI$® FRHQFDPDB®RDGRSDUHMMIMWHQFDPDGR
XVDGRURQIPH]F O®DHY LU XGWP SERQY LUXGHD RYQLPDOBRMDHIBDUHMRUD QWE HU L RGR

$6 IXHUREWHQ PGB GOMNODFLRGRGHOM. FRRWLYDFLRQDOL]DKRRVGaDEHDLVODPLHQWR
WRGRRMQLPDOXYURQS XHVWRM EHUHQWMRX$ DUREWH®HGLGOGMD QVLHGOHI XLGROD
SUXHBBH[SORUDGEHREMHIWRIBEWHGB®HGLGBGMOHRIRERDMDQLPDGHY VLQ2( HY LW DQIR Q
H[SORUDEHX@HVW2aPXQ®RR HG RA\RAS D UD GRRR/AMRU QL P D @H\R M DHEES\WD U H M(ID'$ 6 FR Q 2 (
DWHQXVDHVSXHYPRFLRDOMRYHGDRBWHVXOWXIRMUINXEH ©2( SRGUPBYQDOWHUQDWLYD
SDUD PLWLJDU HO HIHFWR GH SURWRFRORYV TXH UHTXLHUHQ $6 GH UDWDYV

O8> QU 84 {3 MDP IHQR VRADO ( QUTXHFLP LHQUR RODWYR 5 HVSXHWD HP RFIRQDO 5 DV

> K> 7

6RFLDWRODWLR® IRUMRIVW U KMVDWHFWKHP RW L RIHD/G R @WRFL\DSHFMXWFRVKXPDQV
DQGDWOMHYHUDGIULPHQIWRWREROXMMKBSSOLFIRWERYKXELDVLEHKDYLRUDO XUHV
6LOQFUIDVWVKDYI® GHYHORBEIDFWRVWHPRYROYENMRFLBDWKDYLRUMWSRVVLBREKHERDIDFWRU\
HQULFEMGGLQJ% PD\PLWLIJDWKMMQGHVLUDIEBHRN, 7TRGHWHUPWRHIIHRNV2(% RQ
HPRWLRIHD/GRQVIPDOUDWHWUKRXVHRBU GD\WEDJHRIIRXDQLPDDYGD\ WKBQLPDOV
ZHUBLYLQHGWRHHIURXSE, ZLWKOHBEGBGGLOJZLWKVHEHGGLQD GDLUMKHXVHEHGGLQJ
ZDVDPL[WXBHOHNBDYL@XQ/VKDYLQURFDLU KRXOVHEP DOM LQWHG, SHULPG DV XUHYV
UHODWRPKRWLYDWERQFDMWYREWDLGHEHU GD\\RILVRODWIOBDQ L P DZHWU H [S RV FAGRV K H
SOXND]HWRREWDRQ[LHWMDVXUHROORZHGVKHREMHAVWMORUDWHRWRREWDQARSKRELD
PHDVXUSIQLPDIO®, ZLWKRXWDYRBIHG [SORULQRY NW/LP XPRRSDUWBDLU KRXWH®DOV
7KH, ZL VK% DWW H Q XV KVENFER W L RUGHD/CS R @ARMR Y H O7W H VIHH V X @ XYW\ H WK 2\\@6 F R X EGID Q
DOWHUQDWLYH WR PLWLJDWH WKH HIITHFW Rl SURWRFROV UHTXLULQJ 6, LQ UDWV

GmBQLg}GRFLDONRGD\ARQ 2 ODFVRUY  HQUFKP HQW ( P RURQDOWHVSRQWH 5DW
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QU= >

JQAWRGXFF° Q ([ SHUP HQUBU YIRGIQFID HQ HOKRIDU VH FRQWP S@ FRP R XQD H SHUHQFID DGYHU/D WHDFIRQDGD FRQ
FRQGXPVDV YLIRGIQDV D IXWLR ( Q @®V - GiP RV DRRV @ QMDD KD SXHWR HQ HYLGHQFID XQ SR GH YIRGIQFLD I1DP LIDU
SDUAEXDLP HQWI FROARYHUAGR @ YLRGIQFD LR SDUHQVIDO HQ @ FXDO®V KINRV DGRSVIDQ HOUROGH DJ UHVRUHV KDFLD VXV
SDGLHV ' LYHUWRV HWXGIRV KDQ TXH @ H SRVIEI° Q D @ YIRGIQFID HV XQR GH @®V SUQFISDON SUHGIFVRUIHV GH
HWH IHQ® P HOR 2 ENMVIYRV $ QDA DU @ WHDFL® Q HOWH @ H SRVIFI° Q D @ YLIRBIQFLD HQ HOKRJ DU GXIDQWM @ LQI DOFLD \

HQ HO GWP RDBR \ @ YIRGIQFID IR SDIHQWDO 0 ! VRGR 3DUAFISDIRQ  DGROMFHOWA FRQ HGDGHV HQWH  \ DRV

DGVFUVRYV DOVIVWAP D SHQDOMYHQLO 5 HVSRQGIHLRQ D GRV FXHWIRQDURV XQR SDWD HYDXDU @ YLIRGIQFLD 11IR SDUHQVIDO\

RWR SDWD HYDXDU @ H SRVIF° Q D @ YIRGIQFID 6H X ° XQ DQZ @AV GH LHGHV 1 HVEZ RWIN $QDOMVY SDUWD H DP LODU @
LHDFL® Q HOWH @ H SRVIF° Q D @ YIRGIOFID \ @ YIRGIQFLD IR SDUHQVIDO 5 HVXODGRY / RV QRGRV FRUHVSRQGHOWAV D @
H SRVIFI° Q D @ YLRGIQFID P RWUDLRQ DVRFLDFIRQHV SRVIMYDV FRQ @V FRQGXFVIV GH YIRGIQFLD LR SDUHQWDO ® FXDOWH
HYLGHQFL® P HGIDOW @V FRQH[ LIRQHV DUMBV REVHUYDGDV HQ @ LHG &RQFOMEC Q / RV KD@)] JRV LHVSDEDQ @ KLS° WM
GH TXH ® H SRVF°Q D @ YIRGIQFID HWE WHDFIRODGD FRQ @ YIRGIQFID IR SDIHQWO ( Q FROVHFXHOFID UHVXOD
IXQGDP HQBOTXH @V SRGAFDV GH SWHYHQF® Q VH HQIRTXHQ HQ WHGXFWU @ H SRVIFI°Q GH Q®RV \ DGRBMFHQWAV D

HQRWORV YIRBGIQRY
o8 QU 8y y9LRCI}IQFLD ILIR SDUHQVIDO ([ SRVIFLI° Q D @ YIRBIQFID $ GROMFHQWAY 9 LRBIQFLD NKYHQIO

> K> 7

OWRGXPURQ ([ SHUHQFIQJ YIRGIOFH 1O WKH KRP H LV Z IGH® UHIDUGHG DV D WLJ QUIEDOWSIHGIFVRU Rl IXWUH  YIRGIQW
EHKDYIRU , Q UHFHQW HDW/ WKH H] VDQWDMUDWILH KDV KL KQJ KVMG D SDUAEXDUD FROARYHUIDOWSH Rl 1DP 1O YIRGIOFH
IlIR SDUHQWOYIRGIQFH 1Q Z KIFK FKIGHQ DGRSWWKH LR®! RI DI J UHWRUY VRZ DLGV VIKHLU SDUHOW $ P XOWXGH Rl WXGLHV
KDYH LOGIFDWAG VKDWH[ SRVXUH VR YIRGIQFH LV D SUP DU SIHGIFVRURI VKLY SKHORP HORQ 2 ENMHPWYHY  7KH SUHVHQOWAXG,
VHHNV VR DQDO] H WKH UHODMRQVKLS EHVE HHQ H[ SRVXUH VR YIRGIQFH LQ WH KRP H GXUQJ FKIGKRRG DQG LQ VKH @WM HDU
DQG FKIG VR SDUHOW YIR®IQFH 7KH SUHVHOWWXG HP S®\ HG D TXDWL H SHUP HQO SWH SRW GHWIQ  Z WK
DGROIMVFHQW EHVE HHQ WWH DIHV Rl DQG  SDUAFLSDWQI 1Q WH MYHQL®! SHODOW WP 7KH VXENHFW FRP SBMAG VI R
TXHWIRQQDILHV RQH VR DWHW FKIGS VR SDUHQWYLRGIQFH DG VIKH RWKHU VR DWHW H[ SRVXUH VR YIR®IQFH 7KH SUHVHOW
WXG HP S® HG QHVE RIN DQDOMY VR H DP LOH ViKH LHODMRQWKLS EHVE HHQ H[ SRVXIH VR YIRGIQFH DQG FKIG VR SDUHQW
YIR®IQFH 7KH UHVXAV Rl VIKH WXG\ DUH DV IR@RZV  7KH QRGHV FRUHVSRQGIQJ VR H SRVXLH WR YIRGIOFH GHP ROWDWMG
SRVIMIYH DWRFIDARQV Z MK FKL@ VR SDUHQWYLRGIQFH EHKDYLRY/ DV HYIGHOQFHG E\ VWKH FRQOHPWRQV HGIHV REVHUYHG LQ
WH OHVEZ RIN &RQFOMRQ  7KH ILQGIQIV VXSSRUNKH K\ SRKHVY VKDWH] SRVXUH VR YIRGIQFH LV LHDWG VR FKI@G VR
SDUHOW YIR®IQFH &ROVHTXHOW® W LV P SHIDWYH VKDW SUIHYHQMRQ SRIFIHV SURUMIH WHGXFIQ) FKIGUHQV DQG
DGRBMFHQW H[ SRVXUH VR YLIRGIOFH

. 1, &KLG VR SDUHQWYIRGIOFH ([ SRVXUH WR YIRGIOFH $ GRBVFHQW
6 m DQLy<RXVK YIRGIQFH
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QU= >

JQWRGXFFL°Q 2 ENHWYR /D D GH @ SWRIWDP DFL° Q HQ HOWRLDRY XQLYHUVIDURY HQILHQVD LHVRV LHDFIRQDGRV FRQ
® P RWDF° Q @ FRODERWFL Q\ @ DGTXIMFL® Q GH KDELIGDGHV SWFMEDV (WA HWXGIR SUHVHQVD XQD HWADWAI LD SHGDJ ° J LFD
TXH LOWJ WD SDW SWRIWDP P 1Q] FRQ XQ FKDVERWGH QW@ HOFLD DUAILEIDO FRQ HOREMMYR GH P HNRUDU @V KDELQGDGHV GH
SWIRIWDP DF°Q IRP HQMU @ FROMERWFL Q HHAAYD \  SRWAQFIDU @ P RWYDFL°Q GH HWXGIDQWAV GH SUP HU VHP HWAH GH
, QI HOIHUD GH 6 MAMP DV

0 HRGRARJD 3DUAFISDLIRQ  HWXGIDQWMAV DRRV GH SUP HU VHP HWAH HQ P RGDAGDG SUHVHQFIDO / D DRPWYIGDG WH
GHVDUR® GXWDQW GRV KRWDV GH FOVH WDEDNDQGR HQ SDUHNDV FRQ LRVDFL° Q GH LRIV FDGD P LOXVRV  7RGRV XW(] DURQ XQD
SOWDIRWP D FROERWDWYD LOWIWDGD D XQ FKDVERWGH ,$ 6H WHFRSLODWRQ GDVRV P HGDOQW WHIMARY GH LOMDFFL Q @RIV
FDSWXUDV GHOF° GLJR GHVDUR@MGR \ FXHWIRQDURV GH DFHSVIDFL® Q WIFQROJIED 7$0 \ P RWDFCQ ,0, ( ODQZz @AV LOFXX °
P ! WIFDV GH XVR GHOFKDVERW FDQGDG GHOF® GLJR \  SHUFHSFLROHY HWXGLDQWON

5 HVXQDGRY / RV HWXGDQMV TXH LOWIDRXDWRQ DFWYDP HOM FRQ HO FKDVERW P RMDIRQ P HWRWDV HQ ® FDAGDG \
FRP SGMIXG GHOF° GLJR D\ FRP R P D\ RUICXXIGH HQ @ UHVROFL® Q GH SWRE®IP DV ( OFXHWIRQDUR 7$0 LQGIF° DOBD SHUFHSFL® Q

GH XWIGDG 0 \ IDFIAIGDG GH XWR 0 (QHO,0, GHWIFDURQ HOOQWMY V GIMWXWA 0 \ HOYD®&RU XWIGEDG
SHUHEIGRV 0 [ RV RIV HYIGHOQFIDURQ TXH HOFKDVERWWVH XW(0) °© SUQFISD® HQW SDWD VROHFVIDU HWP S&V GH F° GJR \
DFOWDU GXGDV FROFHSWD®IV

&RQFOXXVIRQHV / D FRP ELQDFL° Q GH SDIUSLRIDP P 1QJ H LOWKD) HQFLD DUMLFLDOFRQ FKDVERW VH P XHWAD FRP R XQD HVMDVIAJ LD
HIHAWYD SDUD P HNRUDU HODSUHQGL DNH FRERWDWYR HQ SLRI WP DFL° Q XQLYHUAVUD / RV KD@D] JRV VXJ IHUHQ EHQHILFRV VIDQVR
HQ HOWHQGIP IHQVR WFQIFR FRP R HQ @ P RWYDFL® Q HWXGIDOWD @ TXH UHVSD@D VX SRWQFIDOSDLD QWA LDUWH HQ SOQHV GH
HWXGIR GH LQJ HQIHUD

C:&QLJ&' URJUDPDFL°Q HQ SDUHMD ,QWHOLJHQFLD DUWLILFLDO &KDWERWYV
(GXFDFL°Q HQ SURJUDPDFL"°Q

> K> 7

,QWRGXFVIRQ 2 ENHFVIYH 7HDFKIQJ SWRIWDP P IQJ 1Q XQLYHUIW VHWQIV IDFHV FKD@IQIHY HODWG VR P RUWDWRQ
FRADERIDWRQ DQG VKH DFTXIMMRQ R SIDFUEDOWNIA@Y 7KLV WXG  SUHVHOW D SHGDJ RJLFDO WADWAI\  VIKDW LOWAJ LDVIAV  SDLU
SWRIWDP P 1QJ Z VK DQ DUM LEIDOLQWAGD) HOFH FKDVERW DIP 1QJ VR [P SLRYH SWRIWDP P 1Q) WNI@ |RWHU HIIHPWYH FREDERWDVRQ
DQG HOKDQFH VIKH P RAYDVRQ Rl [LUMAHP HAMU 6\ WP V ( QJ LOHHUQD \WXGHQW

0 HKRGRARJ\ $ VRVDOR ILUAMAVHP HWIAU WXGHOW \ HDU/ RG SDUAFISDWAG 1Q IDFH WR IDFH FOOWHV 7KH DPWYIW
Z DV FDUIHG RXWGXUQJ VEZ R KRXW Rl FOW ZRINIQJ 1Q SDIWY Z MK (R®! LIRVDVRQ HYHU P LOXWAV $@SDUAELSDQW XVHG D
FRADERWDWYH SOMRLP  LOWAI DG Z VK DQ $, FKDVERW ' DVD Z HUH FREBIFWG WULRXJ K LOWILDFVIRQ ®RJV VQDSVKRW Rl VKH FRGH
GHYHBRSHG DQG TXHWIRQODILHV RQ WAFKQR®J\ DFFHSVDQFH 7$0 DQG P RWYDWMRQ ,0, 7KH DQDOWY LQFOXGHG FKDVERW
XVDIH P HWIEV FRGH TXDON DQG WXGHQWSHUFHSVIRQV

5 HVXQV 6 \WGHQW Z KR DPIWYHO LOWILDFMG Z MK VIKH FKDVERWAVKRZ HG [P SLRYHP HQW LQ FRGH TXD@V DQG FRP SGMAQHW DV
Z HODV JUHDWIU IOHOR 1Q SLIREGP VROIQJ 7KH 7$0 TXHWIRQQDUH LQGIFDWG D KLIK SHUFHLYHG XVHIX@HW 0 DQG
HDVH Rl XVH 0 JQ VKH ,0, LOWILHVWWHONR P HQW 0 DQG SHUFHLYHG YDOXXH XVHIX@HW 0 Z HUH
KL KQI KWG / RJV UHYHD®BIG VMDWWKH FKDVERWZ DV P DIQ® XVHG VR UHTXHWMWFRGH H[ DP S®V DQG FOUL\  FRQFHSWWDOGRXEW
&RQFXVIRQV 7KH FRP EIQDWRQ Rl SDIUSWRIWDP P 1QJ DQG DUAILFIDOLQWAGD) HOFH FKDVERW SLRYHV VR EH DQ HIIHPRYH \AUDVIAT\
VR HOKDQFH FRADERIDWYH GDLOIQI 1Q XQYHUAW SWRIWDP P IQ) FRXUMHV 7KH 1IQGIQIV VXJJHWEHQHIIW ERW 1Q MFKQIEDO

SHURW DOQFH DQG LQ WXGHOM RWYDMRQ VXSSRUAQJ W SRVMQMDOLOWAJ UDVMRQ LOVIR HQJ LOHHUQJ FXUIEXD

6 - Lg.,BDLU SURJUDPPLQJ $UWLILFLDO LQWHOOLJHQFH &KDWERWYV
mBQ &ROODERUDWLYH OHDUQLQJ 3URJUDPPLQJ HGXFDWLRQ
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$QXUL 8 QLYHUAGDG GH @ &RWD H, YZQ 5LFDUER 5X4 &DWAR ) XQGDFL° Q 8 QLYHUVIDUD

. RQWDG / RIHQ|

QU= >

(VWHVWXGILBPLQ®ILQIOXHGHOMRPRGRBHLQQRYDF8°Q'RLQJISVLQJ,QWHUDFWBEQ]
BFLHQHFMFKQRORJQRYDWHRIWAIHQGLPLHQ@RYDGRWDMPSUHVONTHFWRHU Y L H® V
&RORPE4GLIHUHGHRIOB FWAROW XIDFWXGRUBHLDQQRYDNXH)DN RFLDARGD ' IR UP DHO
VHFWRHUYLNMHRWDFWHSRDDQ D QRY DFLEQVD GIMO M [SHULHQEPBEVDGSR WD QWHUDFFL®Q
FREOLHQVWBHWNRYHHGRUHVFSOKQHQIRTENDQWLWOWMLYIRIBDGERW',76 9,,, &RORPELD
6HDSOLFOHQIRTEGHPRGHOL]DE&EHY DX D F L RQMAWU X F W Y6 @ CDHAQ P X W/ W GDH HPSUHVDV
SDUBIYDOX®DUHPID* HQWOHRWPRKRVGHLQQRYDRLBGRWLSKHLQQRYDFLOQFUHPHQWDO
RUJDQL]DWZWR\WUIHV X O WDKBRNVIXGH®RGRS, WLHEAHIHFWRYVLWLLYRLILFD\UQWRO D
LOQOORYDEQRUHPHBRPIROQOMRUJIDQL]DFIPROQW URPMHPRGR7,PXHVWXI@HIHFW®R®YHUVR
(VWRXJLHTUDHHGRQRFLP LEMWOREIRO B [SHULHQODMWHUDAFRZ?QH LFDSDUDRQQRYDFL®°Q
HQVHUYLADRXQHQIRTXMHVHEDVH[FOXVLYDRHIDWH HQRLODVHFQROROERDQWLH®DU
LPSDFWRIHUHQFHORYRGRYS, \ 67, HQGLYHUGRPHQVLRIHOWDL QQRYDFHVQHIVW XGLR
SURSRUFXROPDVHPS2ULFDUDDNRPBHGHF LV LRQMWUD W ! HIGSOON H F WRW?2 W SPRJ) Bl O
GHVDUUROOR HFRQ°PLFR GH &RORPELD \ RWUDV HFRQRP2DV HPHUJHQWHYV

O8> QU 84 YORRVGHIQRYDREQ ' 8, 67, ' HVHP SHER GH @ LQQRYDFI®Q 6 HFVRUGH VHUYIFIRV

> K> 7

7KLWWXGADPLOMMHQIOXHRFH, 'RLQJSVLQJOQWHUDFWQQGE7, 6FLHQFHFKQRORJ\
" QQRYDWLR@RYDMR ROV KHO YR W LRHU IRUP DRQ¥HU Y VHHF W RUPIME RO R P EA@O LW K H
PDOXIDFWXWHRWREKHUHQQRYDWVWYSLFDOOARFLIMUWER UP DO WK N HU Y LWFHHF WIRW
FKDUDFWHENMNHSHULHQFH PRVHGWHUDFWLRRQQ®BRYYDHEL WEXVWRPBQWB XSSOLB UV
TXDQWLWDS\WSWRIDFIXVHP SOR\H)XGVLQGDWIRP(',76 9,,, &RORPELD VW U XFWXIXDWLRQ
PRGHOL®@® DSSURDHAK/DSSOLR® VDPSOH ILUPWRDVVHWKMHODWLREHWKZISH Q
LOQOQRYDWREBHOYQ VZRV\SHRILQQBWLR@FUHPHDWROJID QL] D WLKRHYBI® X O WYHWD WK H
'8, PRGHKDWVLIQLILSRQMWANIYHRWERWKFUHPHR@®ROJIJDQL]DWIQRRY® W KRQ HWK H
67, PRGHH[KLEDMYQYHUMHHFWKLVXJJHVWKDHYSHULH @FHE QWHUDFWLRNQRBOHGVH
PRUHITIHFWIRWMHKWYLEQRYDWKRRODSSURMMHAKOXVLYHOLRQWF L HQFGIGVHFK QR QR J\
TXDQWLIWKHELIITHUHORMADRW S, DQG7,PRGHPMFURYDULRXQWRY D®LRDQ VL RGWW X G\
SURYLGBNPSLULRX®QGDWRBE@ UDWHHEEVLRQ PDMLFQUL WYFRBOWIRWGRORPEIHFRQRPLF
GHYHORSPHQW DQG RWKHU HPHUJLQJ HFRQRPLHV

GmBQLg'I,QQRYD\ARQPRGHV '8, 67, ,QORYDWRQ SHURW DQFH 6 HUYLFH VHRVRRU
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( WK WDEDNR GH LQYHWI DFI° Q H SRWD @ LHDFL® Q HOQWH &RV SLREGIP DV FUSVRIZIIERV 5/ ( \ 3/: ( FHQWEQGRVH HQ
@V VXEFXHUSRV LHDBV P D[ P DBV GHOFXHUSR FLE®RWP LFR GH FRQGXFVRU AU AV

( ORENMMMIYR SUQFISDOHV GHP RWADU @ HTXLYD®IQFID FRP SXVBFIRQDOHQWH DP ERV SURE®IP DV SDWD HWD 1DP LMD GH
FXHWBRV @& TXH SHWP MIID FRP ELQDU @ WREXWD VHIXUGDG WP UFD GHOS5/: ( FRQ @ HILFIHQFID GHO3/: ( 3DWD
@®RIWUR @&V DXVRUIHV GHVDURMQ XQ LQORYDGRU DORUWP R GH P XGASAFDFL® Q WSIGD TXH DEDQ D XQD FRP SGINGDG
FXDVI@QHDO GHORWEHQ GH 2 QRIQ

(WH P ! VRGR VH EDVD HQ HOXVR GH @ 7WDQMRWP DGD ' IVFUAVD GHO&RVHOR ' &7 \ LHTXIHWH TXH GV SRIQRP LRV GH
HOWDGD HWVQ WHSUHVHQUBGRY HQ XQD EDVH GH SRIORP IRV GH WSR &KHE\ VKHY HQ OXJDU GH @ EDVH GH SRWQFLDV
WDGLFIRQDO ( OHWXGIR YDAGD HWID DSLR[ P DFL° Q DO SWREDU TXH HOFDP EIR GH EDVH QHFHVDUR VH SXHGH UHD@ DU
VDP EL' Q FRQ XQD FRP SONGDG FXDVIAOHDO JDWDQV] DQGR TXH QR VH FRQYIHUD HQ XQ FXH@MR GH ERWA@ &RP R
LHVXOBGR QR VR® VH HWDEGIFH |IRWP D® HQW @ HTXLYD®IQFID HQWH 5/: ( \ 3/: ( SDWD HWRV FXHWBRV MOR TXH
WP ELQ WH RILHFH XQ P'!VRGR SUWFWR SDWD WHDQ DU @V RSHWDFIRQHV FUSWRIWILIFDV GH P DQHWD HILFLHQW

$GIFIRQD® HQWM XQ DQz@AV QXP ! UFR VXJIHWH TXH @V SRIQRP IRV DVRFIDGRV D HWRV VXEFXHWBRV WHDBV VRQ
KHXUWWMEDP HOM P HQRV SIRSHOVRV D WMQHU UPFHV SHTXHRDV YX@HWDE®N HQ FRP SDIDFI°Q FRQ ®V SRIORP IRV
FIFRWP LFRV GH JWDGR VIP LU ® TXH @®V KDFH FDQGIGDVRV LOWALHVDQWAY SDUD |IRUBGIFHU &Y HVTXHP DV 3/: ( (Q
FROFOMC° Q @ LOYHWI DFL° Q GHP XHWAD H[ WVRVDP HQW TXH HV SRVIE®! KHUHGDU @V J DIDQWDV GH VHI XUGDG GHO5/ : (

HQ HOHQWRUODR 3/: (P DQWIQLHQGR DOP VP R WP HSR XQD P XGASTFDFLL Q DMQWWFDP HQWA W SLGD

O8> QU S /i ( 5/: ( 0XUIBIFDR: QUSIGD &USVRILDID EDVDGD HQ UHG

> K> 7

7KL UIHVHDUFK SDSHU H SBRUHV VMH IHDMRQVKLS EHVE HHQ VIKH FU SVRIWDSKIE SLREGIP V 5/: ( DQG 3/: ( IRFXMQI RQ
\WWH P D[ LP DOUHDOVXEIIH@V Rl lKH P\ FRVRP IE |H@ Z MK FRQGXFVRU AU AV

7KH P DIQ REMHPAYH LV VR GHP ROWADWMA ViKH FRP SXVIMROQDOHTXLYD®IQFH EHVE HHQ ERW SUWREGIP V IRU WKLV IDP I® RI
IIHGV ZKIFK Z RX@ DARZ |IRUFRP ELQIQ] WH IREXVWWKHRUIHWEDOVHFXUW RI 5/: ( Z MK WH HIILFIHQR RI 3/: (7R
DFKLHYH VKLY ViKH DXVKRU/ GHYH®S DQ LOQQRYDVIYH | DWWP XASAFDMRQ DA RUMKP  VIKDWUHDFKHV D TXDVIAQHDU FRP S® LW

RQ lH RUWGHURI 2 QRJIQ

7KL P HWRG LV EDVHG RQ WMH XVH RI VIKH ' IVFUHWA &RVIOH 7LIDQVIRLP ' &7 DQG WHTXILHV VKH LQSXWSRO QRP DY VR EH
HSUHVHOWG LQ D EDVV RI &KHE\ VKHY @\H SROQRP DY LOWHDG Rl VKH WDGIMRQDOSRZ HU EDVIV  7KH WXG\  YDOGDVIAV
WLV DSSWIRDFK E\ SWRYIQJ WDWWKH QHFHWDU FKDQIH RI EDVIV FDQ DOR EH SHURWP HG Z MK TXDVIGQHDU FRP SO LW

HQVXUQJ IWGRHV QRWEHFRP H D ERWBIQHFN $V D LHVXAV QRWRQO LV VIKH HTXLYD®IQFH EHVE HHQ 5/: ( DQG 3/: (

IRPP DO HWREQKHG |IRUWHWH IIHGBY EXWD SUDFUEDOP HWRG |RU HIILFLHQW® SHURLP 1QJ FU SVRJ WDSKIE RSHDWRQV LV
DOR RIIHHG $GGMRQD® D QXP HUFDODQDOMWY VXJJHW VKDWMKH SRO QRP LD DWRFLDWAG Z MK VIKHVH UHDOVXEI LHGBV
DIH KHXUWIED® GMW SWROH VR KDYLQ) YX@HWDE® VP DO RRW FRP SDIHG VR P\ FRVRP LIF SROQRP ID Rl D MIP LOU
GHIWHH ZKLIFK P DNHV WHP  LOWAUHWAQY  FDQGIGDWAV |RU VWWHQIKHQIQD 3/: ( VFKHP HV ,Q FRQFOMRQ VKH UHVHDUFK
VXFFHWIX@ GHP ROWADWAY VKDWY SRWIE®! VR LOKHUVWIKH VHFEXUW JXDUDQWAHY RI 5/ (1O WH 3/ ( VHWAQJ Z KL®
VP X@DOHRXVO P DIQVDIQIQ) DV P SVRWED® |DVWAP XGASQEDVIRQ

Gmmqﬂ: ( 5/: ( )DWW XOASAFDVRQ / DWAEH EDVHG &U SVRR] LDSK\
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, QUURGXFFLL Q RENHVWYR /D SUHVHQWFLE Q DQDA D D QYHOGRIWIIFR VL@ WHGXFAE Q GHOSHQVDP IHQVR QHJ DWYR UHSHWAYR
315 P HGD HOFDP EIR VAWDS; XVWFR HQ WHV HAXGIRV SLHYIRV GH 51 7 IRFXVHG $&7 FRQ GVHRR H SHUP HQVIDOGH FDWR - QIFR

0 HYRGR@RJ 2D 3 DUAFLSDOWAV \  DGXORV UHVSHPAYDP HQW , QWAXP HQVRV SUQFISDBN WHIMARY GIDURV GH 315

36: 4 SWHRFXSDFL°Q SDWROJIFD ' $66 \PQURP DV HP RFIRQDBN \ * +4 VDG JHQHLDO MQWR FRQ P HGIGDV GH
SWIRFHVRV  HYWRFL® Q H[ SHUHQFIDO IXV°Q FRIQMYD YD®RUHV  3LRFHGIP IHQVR GQHDV EDVH P - GASGN HOWH SDUAFLSDQWAV
LOWUYHOFL® Q EWHYH LOGLYLGXDO VEMROHV \ VHIXIP IHQVRV GH P HVHV / RV QXHYRV DQz @AV DSTEDQ P HGIDF®° Q D

QLYHO LQGLYIGXDOVREWH VHUHV WP SRWDGN LQWQWLYDV SDWD SWREDU WL HOGHVFHOVR GH 315 SWHFHGH \ H S@FD @ P HNRUD
VIQVRP 7WIED

5 HVYXQDGRY ( WXGR P RMS HGXFFIROHV VW QUIFDWYDV HQ O P HGIGDV GH 315 VP DRRV GHOHIHAR P X\
JWDQGHV HQ 315 \ \AQWRP DV
( WXGIR FDP EIR FEQIFDP HOW VJQUIFDWYR &&6 HQ * 44 \ ' $66 G HOWH
VFQRP DV \ G SUHRFXSDFL® Q
( WXGIR @RIWDRQ &&6 HQ' $66  \ 36: 4 G \VPQRP DV \ G SUHRFXSDFL° Q

(Q ®V WHV HAXGIRV ®V P RGHRV LGIRJFILIERV GH P HGIDFL® Q LOGIFDQ TXH @ WHGXFFL° Q GH 315 IXH XQ SWRFHVR GH FDP EIR
FHQADOTXH P HGL® @ G\WP LOXFL° Q GH &RV VAQVRP DV HP RFLRQDGIV

&RQFOXVIRQHV / RV KD@] JRV DSR\ DQ TXH LOWMUWYHQFIROHV 517 IRFXVHG $&7 GH VHVIRQHV SLRGXFHQ P HNRUDV J LDQGHV \
FGQIEDP HQWA WL QUIFDWYDV \ TXH HOGHVFHQVR GH 315 DFWD FRP R P HFDQIVWP R SR P DOGH FDP EIR ,P SQFDFL° Q SURU] DU
@ GIVUXSFL® Q I XQFIRQDOGHO81 5 SXHGH RSVIP [} DUWDVIP LHQVRY ELHYHV WDQVGIDI Q@ WAFRV SDUD GHSUHV® Q\  DQVIHGDG

O& QLJ 8>| -+ 7HWDSID GH $ FHSVDFL Q\ &RP SWRP MR 3HOQVDP IHQVR 1 HI DWYR 5 HSHWMYR  $ Qz @AV GH
0 HGDFL Q 3WRFHWRV GH &DP EIR ' IVHRR ( [ SHUP HOVIDOGH &DVR —QIFR

> > 7

,OWRGXFVIRQ 2 ENHFVIYH 7KH SUHVHOWMRQ H DP IOHV RQ DQ LQGLYIGXDO GIYHO Z KHVKHU ViKH UHGXPVRQ Rl UHSHWIAYH
QHIDWYH WIONIQ] 517 P HGDWAV VKHIDSHXWE FKDQIH 1Q WUHH SURU WXGIHV Rl 517 IRFXVHG $&7 XVIQJ D VIQI®f FDVH
H SHUP HQWIDOGHWL Q
0 HVKRGRAQRJ\  3DUAFISDOW DOG  DGXOV WHVSHAAYH® O0DIQ IOMXP HQW GDI® WHFRWGY Rl 517 36: 4
SDWRRIIFDOZRUY ' $66 HP RURQDOW P S\RPV  DQG * +4 JHQHWDO KHDOK  DBRQJ Z MK SWRFHW P HDVXUHV
H SHUHQWDO DYRIGDOFH FRIQMYH IXVIRQ YDOXHV  3WRFHGXWH P XGISG! EDVHIOH DFLRW SDUAFISDOW EUHI LQGLYIGXDO
LOWAUYHOWRQ VHWIRQV DQG IR@RZ XSV RI P RQKYV 7KH QHZ DQDOVHV XVH P HGIDVMRQ DWWKH LOGLYLGXDO®IYHORQ
LOWAQVLYH VIP H VHUHV VR VAWML VIKH GHFQOH LQ 51 7 SUHFHGHV DQG H[ SMIQV W P SVRP [P SLRYHP HQW
5 HVXQV WXG VKRZ HG W.J QULEDQWHGXPRQV IQ O 517 P HDVXUHV Z WK YHU @UWH HIHPWMI HY 1Q 517 DQG
WP S\WRP V WXG  FOOIFD® WJQUIFDQWFKDQIH &6& 1O * 44 DQG ' $66 Z MK HITHRWM] HV
WDQIIQ IWRP G R WP SVRP V DQG G Z RU) WXG  RXWRI  SDUAFLSDQW DFKIHYHG &6 & 1Q' $66
DQG 36: 4 ZIWK HIHFAWMIHV Rl G WP SV\RP V DQG G ZRW ,Q DOWKWHH WXGHV LGIR]WDSKIE P HGIDWRQ
P RGHY VKRZ VKDWWKH LHGXPURQ LQ 517 ZDV D NH\ SUIRFHW P HGIDWQJ VKH GHFUHDVH LQ HP RURQDOM P SVRP V
&ROFXVIRQV 7KH IQGIQIV VXSSRUNVKDWS5 17 IRFXVHG $&7 LOWMUYHQMRQV R VHWIRQV SIRGXFH @UH DQG FQQIED®
W.J QULFDQWIP SLRYHP HQW DQG VKDWMKH GHF@QH LQ 517 DFW DV D SWR[ IP DOP HFKDQMWP Rl FKDQIH ,P SCFDURQ SURUW LQJ

VH I XQFVMIRQDOGIMXSMRQ RI 517 P D\ RSWP 1] H EUH WDQVGEDI QRWAF WHDVW? HOW | RU GHSUIHWIRQ DQG DY IHW

6 - Lg-,$FFHSVDQFHDQG&RPPWHQ\N7KHLDS\ S HSHWAYH 1 HI DWYH 7 KLONLCQJ
mBQ 0 HGDVMWRQ $QDOMY 3WRFHWHV Rl &KDQJH 61QJ®1 &DWH ([ SHUP HQWO HWIQ
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SAAD H Q> BUG-
@hlx e Q=Y BlacpicoUp 2k | 1| pZ (6]
O 2= @ 2.0 UJ VY4B GER VAR 1UEL & U®
AT UY-RKQ $ 0 DQGHUS UHGRQGR ) XQGDFE Q 8 QYHUAVELID . RQUDG/ RUAQ)

QU= >

(Q HAWD FKDUD VH SIHVHQVIDLD XQ P RGH® HQ HFXDFIRQHV GUHWHQFID® FRQ WIHWDVR SDILD HODQZz AV
GH @ LOWADHH® Q HOWH GRV SREOFIROHV TXH FDWDRVAUVWAFDY FUP LlODBGN RSXHWRV  GVFXWHP RV
FRP R HAMR EHOQHIIHID D @ VRAFIHGDG \ FRP R HWM W5R GH P RGH®&V SXHGHQ WHU GH SWRYHFKR SDLD

VRP DU DFHRQHV SRGAFDV

O8> QU 84 {0 RGHDP IHQR  &UP QDB YV QR FUP QDB

> K> Z
QWL VDO ZH Z .SUHVHQWD GHD\ HG Gl HIHQWDOHTXDMRQ P RGHOIRU DQDO] Q) VKH LOWILDPRQ

EHVX HHQ V¥ R SRSXOWMRQV Z MK RSSRVIQJ FUP 1ODOFKDWIDRMUMAEY @ H Z LOGVFXW KRZ VKL EHOHIIW
VRAHW DQG KRZ VMHVH WSHV Rl P RGHY FDQ EH XVHI XOIRU SRAR P DNLQJ

GmBQLjIORGm &UP 1OD® YV 1RQ &UP QDY
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>AAD P B> DRUXGA
-0t i > i< 1G> € ORPE BUHGE 1 40 G000

O e ZNRI@LD> U W€K Yt Hac (B @R |-460@ Y A @Huie®
@E((?Zﬂ-mq%ﬁu-%ﬁ 2ou @\@°

D Uy&DLRchD+HQDR ) XQGDFL° Q 8 QLYHUMDUD . RQUDG / RIHQ] \ -HQQ\ 3DRM / LV * XW UH]
) XQGDFL° Q 8 QLYHU/MDUD . RQLDG / RUHQ)

QU= >

( WM HWXGIR FRQILLP D ® H MMQFID GH LOMWWIFID DP ELIHQUIDOKAGUFD HQ &R®P EID P DQUHWGD HQ XQ P DUFDGR
GHVI DVH HOWH &V YDRUHV RENMMIYRV GHOSQGLIFH GH 5 IHVI R GH @ &DAGDG GHO$J XD SDWD &RQVXP R + XP DQR ,5&%$ \
@V SHUFHSFIRQHV FLXGDGDQDV VREWH @ FRQVDP LODFL° Q GHODIXD 3DW HYDXDU @ WHDFLC Q FDXVDOHQWH DP EDV
YDUDE® VH DSTF° @ P HVRGR®J®D ' RXE®I 0 DFKIQH / HDWRIQJ) ' 0/ TXH FRP ELQD WFQIFDV GH UHI UHVI° Q RIAMFD
@RJIW \ ERVTXHV DOIDVRURY WQGRP |RIHW
/ RV GDVRV SWRFHGHQ GH @ ( QFXHWID GH &DAGDG GH 91GD GHO' HSDUMP HQR $GP LOMDWYR 1 DFLIRQDOGH
(WDGWAED ' $1( \ GHO,5&% /D P XHWAD [1QDO LQFXX\ ° KRIDUHV GMMEXIGRV HQ ] RQDV XWEDQDV \
WKWDBNV @& TXH JDWDQW D IHSIHVHQOIMYLGDG QDFIRQDO\  SWHFIM® Q HWIRGAMEFD
(OXVR GH P RGHRV ' 0/ SHWP W FDSWWDU LHDFIRQHY QR @OHDG \  HGXFIU VHVIRV P HGADQWA YDAOGDFL® Q FUX] DGD
FRQ FXDMWR SDUAFIRQHV / RV LHVXOBGRV LQGIFDQ TXH XQ P D\ RUUHVJR RENHMIYR GHODJ XD G\WP 1OX\ H @ SWREDELIGDG
GH TXH ®V SHURQDV SHWFEDQ FRQWP IQDFI°Q @& TXH HYIGHQFID XQD GHVFROH[ I°Q HWAXFWXIWDO HOQWH @V
FRQGIFIRQHV WHDBN \ @V SHUFHSFIROHV VXENMWWYDV (WM KDA@D] JR SOQWD TXH WL QR VH DERUWEDQ GH P DQHWD
FROWQWD ®V FRP SROHQWAV WFQIFRV \  SHUFHSWDG®N VHEF GUFIOIRWP XMU SRAAFDV S- EQFDV HHRWYDV / D VRAIGH|
GH &V HVXODGRV HQ Gl HIHOWAV HVSHFLLFDFIRQHV UHVSD@D @ FRQILDELAGDG GHODQZz WAV \  VXEWD\ D @ QHFHMIGDG GH
P SGIP HQVIDU HVADVIAJ LDV SDUAFLSDWYDV \  FRQWA[ VXD DGDV SDUWD DEDQ] DUXQD J REHUWQDQ] D KABGUFD HT XIVIDWYD

@&QU&I ... NCWAELD KeGUFD * REHLODQ] D DP ELHQWO SGIFH GH 5 IHVIR GH @ &DAGDG GHO$ J XD
Y sas $ SUHQGL] DNH DXVRP ZVIER GRE®! ' 0 /

> K> 7

7KLY WXG FRQILLP V WWH H DAMOFH Rl HQYLLRQP HQVDOZ DVWU LONKWIFH 1O &R®P EID  WHIGIFMG LQ D P DINHG JDS
EHVEZ HHQ WWH RENHPYH YDOXHV RI ViKH : DWMU 4 XDOW 5IWN ,QGH IRU +XP DQ &RQVXP SWRQ ,5&$ DQG FIV] HQV
SHUFHSVIRQV Rl Z DWAU FROWP IODVMRQ 7R DWHW VKH FDXVDO UHDMRQWKLS EHVE HHO VIKHVH YDUDE®N VIKH ' RXE®
0 DFKIQH /HDWDIQ) ' 0/ P HWRGR®J\ ZDV DSSTHG FRP EIQQJ ®RIMIE WHIIHWIRQ @®JIW DQG WDQGRP  IRUHW
WWAFKQLT XHV

7KH GDVD FRP H ILRP VKH 4 XDON Rl /LH 6 XUrH\ FRQGXFWMG E\ VIKH 1 DURQDO$ GP LOMADWYH ' HSDUR HOWRI
6VDVMMEV ' $1( DQGWH,5&$ 7KH ILODOVDP S®I LOFXGHG KRXVHKR@V GMMEXWAG DFLRW XUEDQ DQG UXLDO
DUHDV  HQVXUQJ QDVRQDOUHSUHVHQUDVYHQHW DQG WIMMAEDODFFX DR\

7KH XVH Rl ' 0/ P RGH® D@RZ HG IRU VIKH FDSWUH Rl QRQIOHDU LHODMRQVKISY DQG WKH LHGXPVRQ RI EIDV WKIRXJK
IRXU IR FLIRW YDAGDVIRQ 7KH UHVX®OV LQGIFDVA VMDWD KL KHU RENHPWYH Z DU UVN GHFUHDVHV ViKH ONHOKRRG VIKDW
IQGLYIGXDY Z L@ SHUFHLIYH FROWDP IODWRQ HYHDAQI D WWUXPWILDO GIVFRQOHFW EHVE HHQ DRWDO FRQGMRQV DQG
VXENHPWYH SHUFHSVIRQV 7KLV 11QGIQI VXJ I HW WDW XQBW MFKQLIEFDODQG SHUFHSVWKDOFRP SRQHQW DUH DGGUHWHG
NRIOW WZ I EH GUIIEXAVVR GHMJIQ HITHPMYH SXEQE SRAIFIHV 7KH IREXWOQHW Rl VIKH UHVX®OV DFLRW GLLIHUHOW
VSHFL LFDVMRQV VXSSRUV VKH UHIDEL@ON RI VKH DODOMWY DQG KLI K@ KW VMH QHHG |RU SDUAFLSDVRY DQG FRQW[ D@
DGDSVKG VWUDWAJ LHV VR DFKLHYH HTXWVIDE®! Z DVkAU J RYHUODOFH

6 - . DVAULOMWAFH (| QYLLROQP HOVIDOJ RYHUWRDOFH @ DVMU4 XDAOW 5IWN
mml‘yQGH[ : 5, ' RXE®I 0 DFKIQH/HDWIQJ " 0/
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SASZD pi > IQUBD:
@D <| U@ LG Vk@Le @ U VAW LU fed 2]

Ok ey BB 8 2 YOk SARUBUSHAZ TR (08| 2« Z LD YFOX (kKO
1/‘43414 FUAEPA =l U< <|.G).ﬂ®' | 218> <BuPted  Su@u<l qﬂﬂ}@&ﬁ

N\ .0 HUFHGHV * DMZQ ~QIX®R ) XQGDFL Q 8 QYHUAVDUD . RQWDG/ RWIHQ] \ 0 HQD, Q V &DIFHGR
Z}D 8 QLYHUMGDG GH &V / IEHUMGRUHV

QU= >

( ODYDQFH GH VMFQR®J 2DV GIMUXSWYDV FRP R @ LOW@I HOFID DUAILFIDO ,$  HOEL] GDVD \ HO, QUALDHWGH @V FRVDV |, R7
KD SWRYRFDGR WDQVIRWP DFIRQHV VXWBQFLIDBN HQ GLYHU/RV VHRVRUHV FRQ XQ P SDFVR QRVIDE®! HQ @ JHWI? Q GHOWE I LFR
\ HOGHVDUR@R GHOMWDQVSRUM XLEDQR VRWHMIQIEE®! ( WD HYRO(FLI° Q UHVSRQGH D @ FUHFIHQWA QHFHVIGDG GH P M DU @
FRQJHWI? Q GHOWZ ILIFR UHGXFLU @V HP IMRQHV FRQVDP LODQWAV DFRUDU &V IHP SRV GH GHVS®] DP IHQVR \  GLVP LOXIU BV
DFFLGHQWAY UHVRRV HVSHFLD® HQW FUMERV HQ SDAVHV HQ GHVDULR@R FRP R ®V GH $P | UFD / DAQD ( Q HWM FRQW[ VR @V
HWADVAJ IDV D ®UR SO]R ® JREHUWDQ D HILFD] @&V SWR\ HAVRV GH LQIWDHWAXPAXWD S- ECED \ @ LOFOM® Q VRFIDOVRQ
HBP HQRV FOYH 3RU® VDQIR HV HVHQFIDOXQD DUAEXDFL® Q FRKHUHOW HQWH @V SRGAFDV S- EQFDV @ SOQULEDFL® Q
WAULVRUDO. @ SWRWAFFL® Q GHOP HGIR DP ELHQWM

(WM HWXGIR H DP LOD @ DS@FDFQ GH @V WFQR®RIDV HP HUHOWMV HQ @ JHWE Q GHOWFIIFR HQ @ WHILQ
LEHURDP HUFDQD FRQ HVSHFLDO! QIDVY HQ @V KHUDP IHQV GH ,$ FRP R ®V P RGHRV SUHGIFVIYRV EDVDGRV HQ UHGHV
QHXLRQD®N HODSUHQGL DNt DXVRP ZWFR \  HODSUHQGL DNH SWRIXQGR GHWWQDGRV D RSWP 1] DU HOFRQWROGHOW I LFR \
LHGXFWU @ FRQIHWIE? Q XLEDQD 7DP EL Q LGHQWIFD &V SUQFISDBN LHVRV \ @ WIFIRQHV SDWD VX [P SGP HQWFL Q /D
P HVRGR®J2D VH ED\® HQ XQD LHYIM® Q VIMMP WAED GH @ QMDD \ XQ DQZ @AV ELEQRP | WAFR XV} DQGR @ EDVH GH
GDVRV 6 FRSXV HP SGIDQGR @V KHUDP HQVDV YAEQRP HWI[ \ 92 6 YIHZ HU / RV LHVXOBGRY LHYHDQ @ @P WBGD YIMELIGDG
\ GHVDUR@R GH @ WHII° Q LEHWRDP HUFDQD HQ HWHM FDP SR D SHVDUGH @ H MMQFLD GH GLYHU/DV LQIEIDWYDV HQ FXU/R

®8>QU&| y,QWHOLJHQFLD S$UWLILFLDO 7UDQVSRUWH %LJ 'DWD ,G& 7UDQVSR

> K> 7

7KH DGYDQFHP HQWRI GIMUXSWYH VMFKQR®RJ LHV VXFK DV $ UMLFLDO, QWACIHQFH $, %) ' DV DQG WKH , QUALDHWRI 7KIQIV
R7 KDV EWRXJ KWDERXWWXEWBQUDOWDQM RLP DURQV DFLRW YDURXV VHRVRY/ QRVIDE® P SDPMQJ WDIILE P DQDJ HP HQW
DQG WH GHYH®RSP HOWRI VXWBIODE®! XUEDQ WDQVSRUN 7KLY HYROMRQ WHVSRQGY VR VKH JWRZ 1QJ QHHG VR P IMJ DV
WDI I LE FRQJHWIRQ HGXFH SREXVBQWHP MRQV  VKRUMQ WDYHOWP HV DQG GHFUHDVH DFFL GHQW  SDUAEX@UY FUMFDO
FKD@IQI HV 1Q GHYH®RSIQ) FRXQWMHV VXFK DV VMRVH LQ / DMQ $P HUFD ,Q VKLY FROW[ W ®RQJ VLP \WMDVAJ IHV  HI | HPVlYH
JRYHWODOFH SXEQE LQIUDWAKXF WIH SIRMIFW  DQG VRFIDO IOFOMRQ DWIH NH\  HBP HOW 7KHWHIRIH D FRKHUHQW
DUAEX@VRQ EHVZ HHQ SXEQF SRIFIHV WAULLWVRUDOS@QQIQ) DQG HQYLLROP HQWDOSLRWIFRQ LV HWHQWDO
7KLY WXG\ H[ DP LOHV VIKH DSS@FDVRQ Rl HP HUI LQJ VMFKQR®J LHV LQ WDI I LE P DQDJI HP HOMQ VKH , EHLR $P HUFDQ UHIIRQ
Z MK DQ HP SKDWV RQ $, VRRY VXFK DV SWHGIEWYH P RGH® EDVHG RQ QHXWDOOHE RINV P DFKIQH GIDWIQ)  DQG GHHS
GDWIQ] DIP HG DWRSWP (] lQ) WDIILIE FRQWRODQG LHGXFIQ) XUEDQ FRQIHWIRQ , WDOR LGHQWIHY VKH P DIQ FKDIBIQI HV
DQG @P MIMRQV |RU HIU [P SGP HQMRQ 7KH P HIKRGR®J\ Z DV EDVHG RQ D A WHP DWE @MWDWH WHYIHZ DQG D
ELEQRP HWIE DQDOWY XVIQJ WKH 6 FRSXV GDVDEDVH HP S®\ 1QJ WH %EQRP HW DQG 92 6 YIHZ HU VRRY 7KH UHVXQV
WHYHDOWKH @P MAG YIMELON DQG GHYHORSP HQWRI WKKH , EHLR $P HUFDQ WHIIRQ 1Q WKLV IIHG GHVSIA VIKH H[ DMMOQFH Rl
YDURXV RQ JRIQJ LQMDYHV
7KH 11QGIQIV Rl VKLY UHVHDUFK SURYLGH WLJ QULEDOWFRQMEXVIRQV | RU UHVHDUFKHUYY  LIQGXWM  SLRIHWIRQDY SRF\ P DNHW/
DQG J RYHUOP HOWHQWAHY VHHNLQ) LQORYDWYH MFKOR®RJ LEFDOVROMRQV VR XUEDQ P RELON SIREGP V

6 - +PUWLILFLDO QWHOOLJHQFH 7UDQVSRUWDWLRQ %LJ 'DWD ,R7 8UEDQ
mBQ TUDQVSRUW O6XVWDLQDELOLW\
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>AZAD P B> DRUAD:
@ XOUU 2104 <R «7,YZtauttkl & U@ QU W8€0 U<
Ok 22y (Bl R CR 2 Bk ®U ™ Whud Qf2ayn (&Kl «Y@€x

ODW*°PH /XIJR ) XQGDFL® Q 8 QLYHUMDUD . RQUDG / RUIHQ]  » VFDU&HWYLAD 67 H]

A1) UY 8 yHOMGDG GH * LDQDGD - XDQ &DURV 61HUD ) LHILH 8 QLYHUAGDG GH * LDQDGD \ $QD
~ODWH 0 XHDV 8 QLYHUGDG GH * LDQDGD

QU= >

/ D H SHUHQFLD VXENHWYD GHORW DVP R HV XQ FRP SROHQWM FOYH GH @ VDG VH[ XDOIHP HQIQD  YIQFXM®GD DOELHQHWIDU
SVIFROJIFR \ WHDFIRQDO 1 R REWDQWA P XFKDV P XNHUHV LHSRUMQ GLLIEXOBGHYV SDWD DEDQ] DUR ® TXH SXHGH DIHRVU
VX FDACDG GH YIGD (WH HWXGIR H DP ¥ @ WHDFL Q HQAH YDUDE®N VRFIRGHP RIWILFDV HGDG QLYHOHGXFDWYR \
SUPWED LHIRVD \ @ H SHUHQFID VXENWYD GHORWDWP R VBQWR HQ FRQW VRV GH UHDFIRQHV VH[ XDBN FRQ SDUHND
FRP R HQ P DWXUEDFI° Q HQ VROMUR 3DUAFLSDLRQ P XNHUHV FREP ELDQDV DRRV VHBIFFIRQDGDV P HGIDQWM
P XHWAHR QR SWREDELGMER SRU FRQYHQIHQFID TXIHOHV FRP SGMILRQ HQ BQHD XQ FXHWIRQDUR VRFIRGHP RIFIIFR\ @
2UDW 5DWQJ 6FD®I 256 6H WHDA DWRQ DQZr@AV GHVFUSWYRV \  FRUHDFIRQDGBN FRQ HO FRHILFIHQM WKR GH
6SHDLP DQ /RV UWHVXODGRVY P RMDIRQ TXH @ H SHUHQFID VXEMMWIYD GHO RUDWP R IXH WL QULFDWYDP HQWM P 7V
VDM DFVRUD HQ HOFROWA VR GH SDUHND TXH HQ @ P DWXIEDFL Q  LQGHSHQGIHQWAP HQW GHOJUKSR HVBUR /D HGDG
SUHVHOW FRUHDFIRQHV QHIDWYDV \ VI QULFDWYDV FRQ @ H SHUHQFID VXENSWYD HQ DP EDV P RGDAGDGHV MHQGR @
GIP HOVI® Q VHOVRUDO®M P 7V DVRFIDGD ( OQLYHOHGXFDWYR P RWS  XQD LHDFL® Q LQYHU/D WLJ QULEDWYD - QIFDP HQW HQ HO
FROM[ VR GH SDUHMD P IHQADV TXH @ SWFWED WHW IRVD QR SUHVHOW DVRFIDFIRQHV HWIGAMEDP HQW UHBIYDQWAY HQ
QQIXQD P RGDAGDG (WRV KD@]JRV VXJIHHHQ TXH @ YLYHQFID GHO RUDW R HWE P RGX@GD SRU IDFVRULHV
VRFIRGHP RIWZILFRV \ SRUHOFRQW VR VH[ XDO FRQ P STEDFIRQHV SDUD HOGIVHRR GH LOWAUYHOFLROHV TXH SLRP XHYDQ @
VDOXG VH XDOIHP HQIQD GHVGH XQ HQIRTXH LOWAI DO\ FXOXID® HQW FRQW WD DGR ( OHWXGIR DSRUD HYLGHQFLD
1Y GIVD SDWD HOFRQWA VR FR&P EIDOR FRQWEX\ HQGR D YIMELQ] DU XQD GIP HOVI° Q GH @ VH[ XDAGDG IHP HQIQD SRFR
H SRWGD HQ @ LOYHWAI DFL° Q MWOQRDP HUFDQD

O8> QU 84 Y/6H XDIEDG 2 WDV R 9 DUDEGN VRARGHP RIWZIFDV ([ SHUHQFID VXEMMED 0 XMHLHY

> KD Z

7KH VXENHPVYH H[ SHUHQFH Rl RUDWP LIV D NH\ FRP SRQHQWRI |HP D® VH XDOKHDOK FERVHO QONHG VR SV FKR®J LFDO
DQG (HDVMRQDOZ HWEHIQ) +RZHYHU P DQ\ ZRP HQ WHSRUNGLILEXGAHY 1Q DFKIHYIQ) RUDWP ZKIEK FDQ QHJ DWYH®
P SDFWWKHIU TXDON Rl @H 7KLY WXG\ H DP LOHG KH WHOMRQWKLS EHVE HHQ VRFIRGHP RJWDSKLE YDUDE®N DJH
HGXFDVIRQDO GIYHO DQG HQIIRXV SWDAMFH DQG WKH VXEMHPIYH H SHUHQFH RI RUDWP 1Q ERWK SDUQHWHG VH XDO
UHODVMRQV DQG VROMUY P DWXIEDWRQ $ VRVIDORI &R®P EIDQ ZRP HQ DJHG Z HUH UHFUKIVMAG VKLRXJ K QRQ
SUREDELOME FRQYHQIHOFH VDP SIQJ DQG FRP SGWAG DQ RQIOH VRFIRGHP RJWDSKIE TXHWIRQQDUH DQG VKH 2 WDWP
5DWQ) 6FD®I 256 ' HVFUSWYH DQG FRUHDMWRQDO DODOVHV Z HLH FRQGXFWG XVIQ) 6 SHDWP DQV KR FRHIILEHQW
5HVXOV LOGIFDWG VKDWVKH VXENHPYH H SHUHQFH R RUDWP ZDV WJQUIFDQW P RIH VDW/DARU  1Q SDUADHLHG
FROM W WDQ 1Q VROMY P DWXLEDWRQ UHIDUS®MW RI DIH JWRXS $JH VKRZ HG QHJDVIYH DQG WLJ QUL LEDQWFRUHDMRQV
Z MK WH VXENHPYH H[ SHUHQFH RI RUDWP  1Q ERW P RGDDAHYV Z IMK ViKH VHOVRU GIP HQVIRQ EHIQJ VKH P RAWWMRQI ®
DWRFIDWG ( GXFDWRQDO®BIYHOVKRZ HG D W.J QU LEFDQWIQYHUH IHDMRQWKLS RQO 1Q SDUADHHG FROW[ W Z KI®I UH@I LRXV
SWDFWFH GG QRWSUHVHOWWBVMMED® W] QLLLEDQWDWRFIDWRQV 1Q HIWKHU P RGDONV  7KHVH 11QGIQIV VX I HWKDW\IKH
RUDWP LF H SHUHQFH LV P RGX@WAG E\  VRFIRGHP RJ WDSKLE | DFVRW DQG VH[ XDOFRQW[ W Z MK P SRUDQMP STFDWRQV |RU
WH GHVIQ Rl IQWUWYHOAWRQV DIP HG DW SWRP RWQJ IHP DB VH[ XDO KHDOK IWRP DQ LOWAJWDWYH DQG FXGXD®
FRQW WD HG SHUSHPWYH 7KLY WXG\  SLRYIGHV QRYHOHYIGHOFH Z IMKIQ ViKH &REP EIDQ FRQOW[ W FROWIEXVQJ VR VIKH
YIMELON Rl DQ XQGHWH SRUHG GIP HOMMRQ Rl 1HP D®! VH[ XDOW LQ / DWQ $P HUEDQ UHVHDUFK

61 BQ +6H XDON 2 WDWP 6RFIRGHP RJWDSKLE YDUDE®N 6 XENHPIYH
11 H SHUHQFH : RP HQ
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>ASZD P B> MUBDH-

By 1 o2k @K " (BBl @BT & (AR 2@

Ofs 12y oML GGE ik LBk Bl Tk BAEAT Y B/,
&l ufa @@z & kX

>"Z]Q .5 XE\ / RUHQD &DUIIR ¥DIERVD ) XQGDFL° Q 8 QLYHUAVBUD . RQUDG / RLHQ \ $OUHGR
* X]P 2Q510F° Q &RUBRWFL Q 8 QLYHUAVBUD GH $\WXUDV

QU= >

(OREMH VHIUYDRG HQ W LO RS/D W U RHQYW HU D FIPUWFR Q IRURDQHDISHULHGRNVNDXM) SHUVSHFEWLYD
UHODFLRQDO \ QR OLQHDO

'LVH®R PHWRGRORJ2D HOHRIOXHY FDERQHVWXGEXRQWLWQRH[BRULPHQWDOQVYHUVDO
FROXQDPXHVWU@ HQFLREQDO DIELRQD®RARFLDOFWXEBWI -WERHSULPHGDYLVHW®
&RORPE(IOD Q70 IGHONRGDWRMEDVHQHP®RGHOBGBHGHV/R X HUPLYDHSUHVHQWDHLFO

GH OD LOQWHQVLGDG OD GLUHFFLRQDOLGDG \ OD HVWUXFWXUD GH ODV UHODFLRQ
5HVXOWDGRWUHYVXOWBDRBRVUDXYRIFPHQWUDE VAWK FWNXOUMOQPHQVDIAFWGHIW URHO D
UHGOR XHFRQILUWPXSDSH®DWHOHOMUWLFXODFREQRGBOM[SHULHQARDPLVPRPRGROD
GLPHQVERDRGXFOMYMHURKQDLQIOXHYELDQLILFBWODPDFWLYDEBHWRGHPZ\FRPSRQHQWHYV
GHVWDFBQBRXHUJRW UGLHQWAHHRILVWHPRB GFRQWUDDGRPHQVVREBOVRHLRWH HOHFWXDC
PRVWUDNXNROEDMDQWHJUDHVYWU XFWXUDIFRKHVLERPXQLWDURBWDXQF LR Q DRFRGAR
HOHPHQWRY SHULI'ULFRY GHQWUR GH OD UHG GH H[SHULHQFLD GH PDUFD
2ULJLQDOLGEGVWXRBLRHRKBOFRQWULEXIFWRGROLDFRYD ®RADP SBHOB[SHULHQHALD
PDUFD

HOH@HSR WIS O L AUY 7 O LGHUMH G 150 UDH Y H O DAY W U X FIMDXWHDU Q 5 L Q 7 P LLFHDO D F LHROVD @OH
ODV GLPHQVLRQHV H[SHULHQFLDOHYV

O8> QU 84 ([ SHUHQFID GHP DUFD 5HGHV , QGXWUD GHSRUAKD ' HSRUM ) - VERO &R®P EID

> K> 7

7KHREMHFVDYWR GHQWIKWHQWH UD B WYWRHVKQDIK D SWK LV SH UL HQMRFD UH O D W DR D O
QRQOLQHDU SHUVSHFWLYH

'HVLJQ PHWKRGRORJ\ DSSURDFEWLWQRGYSHHULPHFEWROV VHFWWRG@DOFRQGXFWHG
ZLWIKSXUSRWDIBOR | IDQDVVRFLZWWIEUVW GLMRWROXE®RRORPEDWDQDO\VLYV
ZDVEDVHRQHW ANPWR GH O LAXL FEGRQHGR WKHUD SKUWFSUHVHQ RIDMWHE Y HQELWMFWLRQDOLW
DQG VWUXFWXUH Rl WKH UHODWLRQVKLSY EHWZHHQ WKH HYDOXDWHG HOHPHQWYV
S5HVXOWKHIHVXQOKRZHG/W U XF WX QO B O\LKBA | HF WELYRHH Q VZ RQ KW REBIHW Z RFURQ ILUPLQJ
LWNH\UR QMW KHPRWLRQDWLFXQRDWKRBHULHBGEPLODW®EHKD VYIDBLPHQVHRHU WM G
VLIQLILEQ X HRGMHKBFWLY DRVWRKEWKHARPSRQH WY Q GRXOW VD GULY LRU FAH W KW & H
VIVWHRFRQWUDKWHQVRIQGEQWEHFWXKPIDQ V L\RCRZ HIBR ¥ W U X F W R WHA U DWW ER@P LW H G
FRPPXQLW\ FRKHVLRQ IXQFWLRQLQJ DV SHULSKHUDO HOHPHQWY ZLWKLQ WKH EUL
2ULJLODOMKEVW X RVIHWDWLQQRYDMHWHKR G R O RRIQADOL EW RVIKRIOH ®REGE U D QHG S H U L HIQEF H
VSRWEW DSSO\LQUW ZRDQDO\WRIHY HIVE K Q W H QDX F VDXWBHHO QW IR QDPLEWWZHHQ
H[SHULHQWLDO GLPHQVLRQV

6 - BQ + %4 DQG H SHUHQFH 1 HVY RNV 6 SRUNV IOGXWM 6 SRUV ) RRVED@
m &R®P ELD
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IDLQGXVWHLWIGHOPRGIEHVHP DPHESDSHO XFHMOBFRQRAOPQGOBHUWRDPELH®XQR
GHORSYULQFLSIHOMM\RQVBHOBWHIUDGDFHGLRDPEL GOIWD®ELFGRYLGOHOM RSB HV G H
VXSURGXFKIPOWEHOLPLQDFQRBMHVWEHAR WHV W X @ VIRRP SUH QGRIND F W RUXR. Q | O X HH®
OMGHFLVGHORNRQVXPLGRUHVQENG RQD/XURSPVDGIDUDXUHXWLOLJORRRD U\WBHXQD
LOLFLDPEVDPP SOKDFIXIQ HFRQRHARIDUF X OWMEL D XWH[SHULP HRNN R HF F& P § F UEHDWD G R
ORNRQVWU>GHORNHRUGHRPSRUWDP BOQWRILF3GRHY DO XD RRS/D S HXHO D FW L VOO
QRUPDWRFLDOH¥RQWBRQGXFVBXWELELGRODOIDEHWL DFROQJ HRKDODGHF LV IGIKOR V
FRQVXPLGRUHYWUHURBREVROBIDBXUHXW L O L]J/IRAMPHV X O WDIBRWOXGODBFWLWXGHYV
SRVLWKDBWID HXYLOL]DFORD\RBER Q WSHRIOF L EARFRHHS URFHDARPHQ @V LIJQLILFDWLOYDPHQW |
SUREDELGHGOHY RFRQVXPLGEBHRANVGD@W UHIXIRSDHOPLVPRRGRH®RGHOR Y HIOCHH O
HVWDGRODBBUHQ®M LQDEMHVXYLGDNLHOVXQIDFWRBHWHUP L GDQWKHY HHQW U H $OM B X
UHXWLOLRIFRFPRY UHVXOWBK\RWDED® SR UWD®HFBRRPSRUWDP GHQRRR QV XPLGRQOIN
WUDQVIKIDLPBI D QGXVWHILWEDOWRVWHQLBEORSRUFLURQRQPDBDWHAHVDUURQWDDWHJILDYV
TXHSURPXHYDIMMWLOL]GHMNID[W LEHYWXERRW U LB B\WHF L HRWUB S HO LW H U D W K UHED
FRPSRUWDPGHDRWR QVXPLGRQHWVRQVXRFRVWHQLEDSOLFDEHO @3 %HQH R Q W HGWIRD
UHXWLOL]DFL®°Q GH WH[WLOHYV

(>8> &l - QGXWMD W[ MO\ GH @ P RGD ( FRORP D FULFXOU 5HXWA DA Q ([ SHUP HQWRV GH
QLJ y( GFFE Q' IVFUHWD ( &' 7/HRUD GHO&RP SRUMP HOVR SOAQULEDGR  7&3

> K> 7

7KHNV H[WDRLQ@GD VKQRQ G X VS\OD D/F U X F URQ 9V K HO R EHDFOR Q R PR X WW\D OMDRP DM ElR QW U LE X W R U
WRIQYLURQPB @& WDING DWW HRV@VKE L FORIFORWKIURIBURGXFWERQY SRVEDVWXBLPV
WRQGHUVWXGEWR WLUQYIOXHQRX®IFRQV XP HIUHFLVWRROR Q DWKHXWHEBEO R W K RQUH X \DH/
SDURMD EURD GEHWL WWHR ZD UISWLUF XOPRIQRPEVLQD GLVFUAKMRL FHSHULP EQWHREQW K H
FRQVW UKIPVMKWHK HR RI3ODQ QAHHEK D Y L7TR8Gs ZHDVVHWWHR GRHD W W L WREHDRUPSHUFHLYHG
EHKDYLRBRQ® DR FRORJQEWG BDFRQV X P HAWHWFLVWHRQ Y RE VR OHWRW K RQUH X VHK H
UHVXQWY HB/&DS\RVLWDWW LWWRBRBIYG HXVBIQGIUHDWSHUFHL¥FRAURYHWKHURFHVYV
VLIQLILFD@FMWKEBLNHO WRR®BQV XPHUT®R R WHRY X ULQN KHLQR@KILNHZLWHKPRGHO
UHYHDWHKOWKFRGLW IRRWYKHD UP MM W KHQ ® IL WXV H I RQ LND GHW H U P LRJIR QMW KLHEL GG

W XU QIHIR WHXWRHQRWKHJHV X RMIK O LW K IP SR U W RQFFRHQ V X PEHHUK DY LRMKW U D Q V MWVRL R Q
PRUM XV W D L Q\OH] QHGDGHX VIVQS UR Y LLEHW L JKRABH Y H O R @ WQ.D W M/IS BIR/ P RW H [ WUWLKDXVAK H
VWXGERQWULBWWKNURZLERGRIOLWH UBWRRIGY X PEHHIK D Y IL RMUX V MW@DD EFORQ V X P S WD IORQ
WKH DSSOLFDWLRQ RI 73% LQ WKH FRQWH[W Rl WH[WLOH UHXVH

61 BQ +7 H WB! DQG IDVKIRQ IOGXWA  &UWFX@U( FRORP\  5HXWH ' LVFUHWM
1] &KRIFH ([ SHUP HQW ' &( 7KHRU RI 3@QQHG %HKDYIRU 73%
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6 H DQDA D HOHWBGR DFVWDOGH @ LQYHWA DFL° Q VREWH @V | DFVRUHV TXH [P SXODQ\ GLLEXGDO @ WDQMVEL Q
KDFID P RGHRV GH QHIRFIR FILFX@WHV HQ SHTXHRDV \ P HGDQDV HP SUHVDV 3<0 (6 $ SDUA GH XQD
HYIM® Q VIWMP ?WED GH QMDWID FIHQWILED WHFLHQW HO HWXGIR LGHQWILFD IDFIOVGRIHV FOYH FRP R
LOFHOWYRV LHI X@VRURY GHP DQGD GH ®V FRQVXP LGRUIHV SRU SIRGXFVRY VRWHMIQEE®N DKRURV GH FRWRV
P HGIDQW HILEIHOFID HQ HO XVR GH WHFXURV LQORYDFL® Q WFQROJIED \  WHGHV GH FROERWFL® Q TXH
SHWP IMAQ @ WHFXSHWDFEQ \ WHXWI DFQ GH P DWAUDBN ( WRV IDFVRUHV VXH®IQ DRWDU GH P DQHLD
VQ UIED DFHBIDQGR @ DGRSFL° Q GH SW WDV FILFX@WHV FXDQGR FXHQIDQ FRQ WHVSD@R GH P DUFRV
QRWP DWRV DFFHVR D ILQDQFIDFL° Q\ S@VIDIRWP DV GH LOQWALFDP ELR GH FRQRFLP HQVR

6lQ HP EDUR SHUMWAQ EDUHLDV WJQUIEDWYDV (QWH H@DV VH HOQFXHOADQ WHFXU/RVY | LODQFIHLRV
@ MDGRV 1DOD GH FRQRFIP IHQVR WFQIFR EDND FROFIHOFID VREWH SUQFISIRV FILFX@UHV QI DHVAXFALD
IQUXILFIHQW SDID ®RIAMEFD IQYHUD \ @ LQFHUAGXP ELH WHVSHAVR D @ GHP DQGD GH SLRGXFVRV
UHDFRQGIEIRQDGRV R WHFIF@GRY /D LHIVIMMQFID FXOXWDODOFDP EIR \ @V SURUGDGHV HP SUHVDUDGN GH
FRUR S@] R VP EL' Q REWDFX DQ @ LOWAIWDFL° Q GH P RGHRV FLLFX@UHV /D WHYIV® Q GHWIFD TXH HWBV
EDUHWDV VRQ GHSHQGLIHQWMAV GHOFRQWA VR  YDUDQGR VHI - Q HOVHRVRU @ WHI1° Q\  HOHQVRUDR LHI XDMVRUR

©8> QLJ &' -+ ( FRORP 2D FULFXDU , QGXWMD VW[ IO 6 RWHQLELAGDG 3HTXHRDV\ P HEDQDVY HP SLHVDV
y3<0(6 " HVHP SHRR HP SUWHVDUDO

> > 7

7KLV SDSHU DQD®] HV WH FXUHQOWMAWA Rl LHVHDUFK RQ VIKH 1 DFVIRDY WDWGUYH DQG KLQGHU VKH WDOVIVIRQ VR
FLLFX@U EXVIOHW P RGHY LQ VP D@DQG P HGXP M HG HQWALBUVHY 60 (V' %DVHG RQ D W\ WHP DVIE LHYLHZ
Rl UHFHOWWFLHOWLE @MUDWAH VKH WXG\  LGHOWLIHV NH\  HODE®IUY VXFK DV LHIXOWRU  LOFHOWYHY FRQVXP HU
GHP DQG 1RU VXWIDLQDE®! SLIRGXFW  FRWWDYLQIV WILRXJK UHVRXUFH HIILFIHOR  VMFKQR®J LEDOLQORYDVRQ
DOG FRADERWDWYH QHVEZ RUNV VIKDWHQDE®! VIKH LHFRYHU DQG WHXVH RI P DWUDY 7KHVH IDFVRUY RIVMQ DFW
W QHU MAED®  DFFHBILDMQJ WH DGRSWRQ Rl FULFX@U SWAAEHY ZKHQ VXSSRUMG E\  WHIXOWRU
ILDP HZ RUNV DFFHW VR 11.ODQFH DQG NORZ BIGIH VKDUQJ SOWRLP V

+RZ HYHU WLJQULEDQW EDUWIHY/ WHP DIQ 7KHVH LOFXGH @P MG 1LODQFIDO LHVRXLFHV @FN Rl WMFKQLEDO
NORZ BIGIH ®Z DZ DIHQHW RI FLLFX@U SUQFISGN  LOVXI I LELHQWILQI LDWAKAXIUH |RU LHYHUMH @&RJDMAEY  DQG
XQFHUBIQW HI DUGEIQ) GHP DQG |RU UHIXLELVKHG RU LHR FBIG SLRGXFW & XOXIDOUHVIMIBQFH VR FKDQIH DQG
VKRUMMLP  EXVIOHW SURUMHV DOR KLQGHU VKH LOWAI LDMRQ RI FLFX@UP RGHY 7KH WHYLHZ KL K@ KW VKDW
WWHVH EDULHYY/ DUH FROW WGHSHQGHQW YDU Q) E\ VHRVRU WHJIRQ DQG LHI X@VRY  HQYLLRQP HOW

6 : Bi? +&UWFXOUHFRORP \  7H W LOGXWAM 6 XVWLODELDN 6 P D@DQG
m P HGXP W] HG HQWMLBUWVHV 60 (V  %oXMOHW SHURWP DOQFH
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L (OP XQGR FROWP SRZQHR DWDYIHVD XQD SWRIXQGD SDIDGRND P IHOADV @V DVSLWDFIROHY FRBIFWYDV DSXQUDQ KDFLD
VRFIHGDGHV P 72V MWV SDRILFDV \  GHP RFUMFDV @&V LQGIFDGRUIHV JBREDGN WHYHDQ XQD WHDAGDG P DUFDGD SRU
GHWLI XD@DGHY HWKXKPXIDBN FRQFHOADFL Q GH SRGHU \  XQ UHVXU P HQWR GHO DXVRUVBDUVP R ( O SUIHVHOW HWXGIR
UHDA@ DGR GH P DQHWD FRP SDUDWYD HQ &R®P EID \ ) WDQFID  WVH SIRSXVR H SRWU TX!  FDIDFMMWMMEDY GHILOHQ GHVGH @
SHUFHSFL® Q FIXGDGDQD XQ SDV GHVHDE®! SDWD YLYIU (V GHFIWW | TX! WBR GH VRFLHGDG P DJIQDQ @V SHU/RQDV FRP XQHV
FXDQGR SIHQVDQ HQ EIHOHWIDU FROIFWYR FRQYLYHQFID GHP RFWFD \  FDAGDG GH YLGD!

L ( OHWXGR VH GHVDUR® XVDQGR XQ GIVHER IDFVRUDORURIRQDOGH [ [ [ /RV IDARWHV LQYRXFWDGRY HQ HO
GIVHRR IXHWRQ 3RGAEDV GH SD| GHOHWDGR 3DFUMD 1 HXWDO ,P SHUDDAMD \ % @FR  GHVLI XD@DG HQ HOSDAY SDAV FRQ
LI XD@DG VRFLDO SDA FRQ GHWLIXD@DG VRFIDO U JIP HQ GHOSDAV GHP RFUWFR P RORFUWFR \  1QJUHVRV GHOSDA EDNRV
P RGHIDGRV\ DORV 6H GIVHRDIRQ  HVFHQDURV TXH FRP ELQDIRQ HWRV |DFVRUHV HQ KMRUDV 1IEWFIDV SHIR YHLRVEP LBV
TXH GHVFUEDQ @ WHDAGDG GH SDAVHV GLHHQWAY 3 DUAFLSDURQ HQ HOHWXGIR SHU/RQDV FRP XOQHV GH QDFLRQDAGDG | WDQFHVD

Q \ FR®P EIDQD Q +RP ELHV \ P XNHUHV P D\ RUHV GH HGDG 3DUAFLSDIRQ YROQUDUDP HQWA WL XIHQGR @V
LQGLIFDFLRQHV | WEDV GH FDGD SDA / RV SDUAFLSDQWAV LHVSRQGIHIRQ D HVFHQDURV GH |DP LIDU] DFI° Q\  SRWHURLWP HOW D &V
FXDGHLQIARY FRQ &V HVFHQDURY FRP SGVRV / RV GDVRV VH DQDA@ DURQ XVDQGR $12 9$V\ FO WHU DQz @AV

UL / RV LHVXODGRY P XHWADQ TXH @V SHU/RQDV FRP XQHV HOMHQGHQ TXH XQD EXHOD VRFIHGDG SDWD YLYIU HV DTXH@ HQ @
TXH VRGRV ®V IDFVRUHV TXH JDWDQMI DQ VX FDAGDG HWEQ SUHVHOWN 1R VH REVHUYDUIRQ GUHWHQFIDV HWBGAMEDP HOWM
WL.J QU LEDVIYDV HQWH [ WDQFHVHV \  FREP ELDQRV

LY 6H GVFXWQ BV KDA] JRV D @ O] GH @ 7HRUD GH , QWiAJ LDFI° Q GH @ , QIRWP DFL° Q

Opx e 20 2x| CEBU

O8> QU 84 |.IXDOGDG 'HUHFKRV KXPDQRV *XHUUD 3REUH]D

> K> Z

L 7KH FROWP SRWDU Z RUB LV H SHUHQFIQJ D SWRIRXQG SDWDGR] : KIB FRGIPAYH DVSILDVMRQV SRIQMRZ DUG P RUH MW
SHDFHIXO DQG GHP RFUDWE VRFLHHY  J REDOLQGLIFDVRRYY/ LHYHDOD UHD@N P DUNHG E\ \WUKPWUDOLOHT XDDAHYV  VKH FROFHQWDWRQ
Rl SRZ HU DQG ViKH UHVXW HQFH RI DXWWRUVDUDQIVP 7KLY FRP SDUDWYH WXG\ 1Q &R®P ELD DQG ) WDQFH VHWRXWWR H| S&RUH KH
FKDUDPVMUMAEY VKDWGHILOH D GHVLDE®! FRXOWI VR @YH 1Q [LRP WKH SXEQF V SHU/SHPMYH ,Q RWHU Z RUGV Z KDWNIQG Rl
VRFIHW GR RUGLODU SHRS®! IP DI LOH Z KHQ FROVIGHUQI FREIPUYH Z HOEHIQ) GHP RFUDWE FRH[ MMQFH DQG TXDOWV RI @H!

L 7KHWXG XVHGD [ [ [ RUKRIRQDOIDFVRUDOGHWIQ 7KH IDFVRYY LQYRIYHG LQ VKH GHWLI Q Z HUH VKH WV V SHDFH
SRAFIHV SDFLLMW QHXWDO [P SHUDOMW RU EHIFRVH  WH FRXQW V GIYHORI LQHTXD@ON HTXDORU XQHTXDO VKH FRXQW V
WHIIPH GHP RFLIDWE RU P RQRFIDME  DQG WKH FRXQW V IOFRP H GIYHO ®Z P RGHWIDWI RU KLJK ) RUN HL) KWVFHQDURV
FRP EIQIQJ WHVH IDFVRY/ LOVR [LFVIRQDO \ HW SOXVIE®! WRUHV GHVFUEIQ)  GLIHHQW FRXQWHY UHDOAHY Z HIH GHWLI QHG
2 LEODY SHRS®I Rl ) LHQFK Q DQG &R®P EIDQ Q QDVIRQD@N SDUAFLSDVMG LOQ VKH WXG\  7KH\ Z HUH P HQ DQG
ZRP HQ Rl ®UDODIH 7KH SDUAFLSDWG YROXQDU® LQ DFFRUGDQFH Z MK VIKH HVIKLEDOJ XIGHOOHV Rl HDFK FRXQW 3 DUAFLSDQW
ILUAMUHVSRQGHG VR V[ 1DP LIDU] DMRQ VFHQDURY DQG WKHQ VR ERRNGIW FROVDIQIQ] VIKH FRP SGMA VFHQDURY  7KH GDVD Z HUH
DQDO®] HG XMQJ $1 2 9$V DQG FOMMU DQDO LV

UL 7KH LHVXOV VKRZ VMDWRUGELODU SHRS®! XQGHUADQG WDWD J RRG VRFIHW 1V RQH LQ Z KLIFK D@WKH | DFVRUY IKDWI XDUDQUWAH
W TXDON DWH SWHHQW 1R WDMMED® \WJQULFDQW GULIHIHQFHV ZHWH REVHUYHG EHE HHQ ) WHQFK DQG &R®P EIDQ
SDUAFLSDQW

LY 7KH ILQGIQIV Z HH GIVFXWHG 1Q @ KWRI , QIRWP DMRQ , QU] LDVIRQ 7 KHRU

6[’].']BQLy(TXDOLW\ +XPDQ 5LIKWV DU 3RYHUW\
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,1752'8&&,21 8QDDPSOLMYHVWLIPRQIRHGR WG HP RV W UDIGIR WRNWUM X G L FALHDADDIDG Y HUVLGD G
WHPSUDQ/3 HQLQJO'MQORBURFHVWVRQGXFWXBAQH¥RQGXFAWBXOVLD@QVLHAGDGHSUHVL®Q
QHXURELRO°BLFRIVOWHUDFGRORWURFHVRVXURHQGRFBLQRREDUJROXVRGHPHWRGRORJ2DV
KHWHURJ'OBDMAHSOLKDW HUGHKDOODLURVRQVLVWKHEWKMARBRYDULDFLEEPDWQLSXODFLRQHV
GH(/$ /DVHSDUDPIDWHUQOBP \ QLGRPSREUHFL®BR VR@BURWRFROFS\DUDRHGRODRSOLDPHQWH
LPSOHPHQWDDB/HMRWD O FROQFOX\HYRDFRPELQDPB (1 SUR G XFIH FWR QV LV WHQREXN WRV
GHELGR XPHQWRODNVRQGLFLQAHVIVVIYXHD IHF WORQW®RIPDGUFMRPR ODNU2D2% - (7,92$F7VH
UHSRUWRB® IHFWBNV06 /%1 HOQSUR¥RW RQG XFW XDHOHDF L R QDIEQRWRQ(/$ FRPRFRQWUDVWRUQRYV
W2aSLFDP HYWGEHQFEVHD@H WD SPRVWH U IGRHOHWLGD (72'2 8SWLOL]DPRWMWDUBBDXWRPROGHDPLHQWF
$87 SDUBYDOXIMWDOLHGHYB®D GHYHFRPSHQXWVWMVDUBEGHVFXHWWRSRUDIO SDUBY DO XOomU
HOHFFLPGXOVLY® SURJUDPPOWL SO HIXHURQLQWH U YDIWRM EOHYVIRWRUWRY V 9, V
UHVSHFWLY DSHIQBWYHD O YOIWFFLL® SXOWLOBHUVLVWHSHUDPHYHUBQFBLDS'26 (QFRPSDUDFL®Q
FR@DVDWDRK (/$ ODVDWEOY PRVW UDNGRD\RWDXPHURHUHVSXHWHQBPTFERPHGH&RUD GWH XQD
PD\RWHOHFFLPGXOVGXDDQWHUXHBDODUHSHWLEHO@SUXHED \ PHQRMWILFLH @RUDD QMCH
FRPSROQOHOQWHIRHGURJUDPDOWL SO HIRU]DPLHQWR 1R VHREVHUY DHUIRIG WRN(/$ VR E UBID
SHUVLVWHQFLD SHWHOMHHD ORHEM®L G®X UD QWH[WLQFEHBURJUDPDPOWLSEHLGHQWLILFDURQ
DVRFLDFLRQWW$B7 \ HOUHQGLPLISGBRRIJUDBBIUHIXHUFRQ(/$ PRGHUDQIIR HODFH QW WD
VHIXLPLHGWR H®DOHVHILFLHQEXDD QWBHQWUHQDP LGHHWRVSURJUDPBW UHIRU]JDPLHQWR
SHUVLVWHQFLD SHUVHYHUDQFLD GXUDQWH OD H[WLQFL°Q GH GLFKRY SURJUDPDYV

O8> QU ¥ .. $ GYHUAGDG WP SIDQD 6 HSDUDFIRQ VWP SLDQD 1 LGR HP SREWHFIGR ' HVFXHQWR
YW SRIDO $XVRP REHDP IHQR  3HUMMQFLD

> K> 7

,1752'8&7,21([WHQVU¥HN HDUIFWKR G HRRGHRPWKRZGHWULP HHQWBRIMD U O\ DG YHH U V(U \R Q
EHKDYLRMHDOLPSXOVEMKDYLRQ[LHWQGGHSUHVVRR@HXURELRORIRFBOWHY DOWHUDRMLRQV
QHXURHQGFRFURFHVIE®DWXUDWLERIDIDYHDW¥RZHYHKHWHURJH@HRXWR G R O R DLFHOX GAL\G H V
DQO&DULDWIR/@GWDQLSXODWHRFEIMSR QVLEOIHQFRQVLWOHQWDWHUQDED UDVOBRDQ ®LPLWHG
EHGGLQJ QHYWILQUHLGHORSOHPHQRKEG @B SURW R FP2RIONR W O FRQFOXWHKEWPELQHG

06 /%1SURGXFRQVLVNGI® RE XNWMWHFGXN RV KM R LIQQ¥ UHRNMHKHKD OO HGRDGL WLR®R'V RGE RW K
WKEBDPDQGVKRIIVSULXE-(&7,9C:H WHVWWHGCHIIHFRM®6 /%1 RQSURFHVOHYNWERWHS DQG
EHKDYLRBUDRU G BWINVWHND JRIND LI6I(7+2' :H XVHBODXWRVKDWDY$887 WRVVHVYFHQWDOHHQFH
RIUHZDBEHWGHOD)\ GLVFRXDWNRQJW®BVVHNVRSXO VAKRILAH ® PXOW L\NSRKHH G ROHHLQIRUFHPHQW
ZLWKORQJIDQGVKRUWDULDEIOWHUYDBOW 9, V UHVSHFWLWRDVVHVVPSXOVLYFWLRXG
SHUVLVWHQFH SHU5/(68 HHG3QVFRPBUHWGRR (/$UDWY$ UDVEBVY VSO DKHIBULIRDW UDFNILXQULW K H

$87 KLIKHBSXOVAKRLENULWHDWEH WHRIWKH7 DQ®HWIILFLUHOWSRQGXQYLWEKEBRQJ LQWHUYDO
FRPSRQHHRMWKPIXOSVOMFKHGXQHV 1R(/$ HIITHFRRWHVSRAOMHVLVWHQFH SH GNP QFEFRILR Q
WKIRXOWLSPKHG XMW HREVHUY$WBVRFLDWLIHRMDAHBHE? DQAJHLQIRUFHP HGWGCSHA K | R U P DDHFWH
LGHQWLIZH®WK(/$ PRGHUDWMXHUHODWLR @WKALBHHEY DQG HIILFLHQEXULQW UD L Q LDAIG
SHUVLVWHQFH SHUVHYHUDQFH GXULQJ H[WLQFWLRQ

6 - BQ +( DW DGYHUAW ( DU VHSDUDWRQ , P SRYHUVKHG QHWV
m /HP SRIDU GVFRXQWQJ 6HO P R@QJ  3HUAMMAQRH
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/ D YIRBIQFID EDVDGD HQ HOJ! QHIR \ @ YIRGIQFID HQ HOQRYID] JR VRQ GHVDIZRV WJ QULIEDYRY TXH DIHAVDQ @ \VDOG
P HQVDO HOELHQHWIU HP RFIRQDO\ @ VHI XUGDG GH @V SHU/RQDV $ SHVDU GH &V DYDQFHV HQ @ L) XD@DG GH J! QHLR
\ @ FRQFIHQFID VRFIDO SHUMMMQ H SUIHVIRQHV GH YLIRGIQFLD DUDLI DDV HQ @ GHWVLI XDEGDG \ @V QRWP DV FXOXIDGN
(Q &R®P EID VH IHSRUMLRQ IQIRWPP HV GH GMRQHV QR P RU/BGBNV IHDFIRQDGDV FRQ @ YIRGIQFID GH SDUHD HQ
FRQ XQ Q P HWR DDWP DQWM GH FDVRV HOWH SHORQDVGH D DRRV
(Q HORWRY XQYHUMWBURY @ YIRGIQFID GH J! QHWR SXHGH P DQUHWDUMH D WDY! V. GHO DFRVR VH XDO HO
KRWUDP HQR @ YIRDF®° Q\ HODEXVR FRQ FRQVHFXHOFIDV GHYDWBGRWDV SDWD @V YAPWP DV LOFOX\ HQGR DQJ XWID
HP RFLRODO DQVIHGDG \ EDNR WHQGIP IHQVR DFDG! P IFR 3RURWR @GR @ YIRGIQFID HQ HOQRYID] JR  HVSHF LFDP HQW
HOQ UHDFIRQHV DGROMFHOWAV \ MYHOHV SXHGH VHU IaIEFD VH XDO SMIFROJIFD R HP RFIRODO \ D P HQXGR HV XQ
LQGIFDGRU GH I XVXUD YLIRGIQFID HQ UHDMFLIRQHY DGXADV ( WR HWE UHDFIRQDGR FRQ HWHILHRWSRY GH J! QHWR \  LHDFLRQHV
GH SRGHU GHWL] XD®BIV
$ SHVDU GH @ WHBIYDQFID GH HWRV WP DV VH QHFHVVD LQYHWAI DFL° Q FROWOQXD SDWD FRP SUHQGHU @V FDXVDV
FROVHEXHQFIDV \  HWADWAI LDV GH SWHYHQFL® Q (WD LOYHWAI DFL° Q SXHGH LQIRWP DU LOWAUYHQFIRQHV P 7V HIHPAYDV \
SLRJDP DV HGXFDVIYRV TXH SURP XHYDQ UHDMFLRQHV VDXGDE®NV GHVGH HOLQIFIR GHOQRYID] JR  HGXFIHQGR HOUHVIR GH
SHUSHWDU SDWRQHV GH YIRBIQFID ( WM SWR HAVR GH LOYHWAI DFL° Q VH FHOWD HQ @ WHDFL® Q HOWH DRWAXGHV KDFID @
YIRGIOFID GH J! QHIR \ @ YIRGIQFID HQ HOQRYID] JR HOWH HWXGIDQMY GH @ . RQUDG / RIHQY] FRQ HOREMMIYR GH
UHVSD@DU HWADVAI LDV GH SUHYHQFL® Q H LOWUYHQFL® Q DGDSVBGDV D VXV QHFHVIGDGHV \ VIV DFLROHV

. -9 RGIQFIDV EDVDGDV HQ J} QHLR 9 LRBIQFID YID] JR $PRXGHY (WX
08> QU 8 GIQF HQ J} QH GIQFLD HQ HOQRYLD] ( WXGEDQWV

yXQLYHLMA/wU.RV
> K> 7

* HQGHU EDVHG  YIR®IQFH DQG GDVQJ  YIR®IQFH DUH WL QULFDQW FKDEBIQIHV WMDW DIITHFW SHRS®IV P HQVIDO KHDOK
HP RURQDOZ HOEHIQ] DQG VDIHW ' HVSIW DGYDQFHV 1Q JHQGHU HTXD@WV DQG VRFIDODZ DUHQHW H SUWWIRQV R
YIRGIOFH LRRWAG LQ LOHTXD@N DQG FXGXDOQRLP V SHUMW , Q &REP ELD LHSRUN Rl QRQ | DVIDOLOMUHY IHDWG
VR LOWP DWW SDUDHU YIRBIQFH Z HUH LHSRUMG LQ Z MK DQ DDWP 1QJ QXP EHURI FDVHV DP RQJ SHRS®I DIHG R

,Q XQLYHUAW VHWMQIV  JHQGHU EDVHG YLIRGBIQFH FDQ P DQUHWMWHO WURXJ K VH XDOKDUIDWP HQW WBDIQJ WDSH DQG
DEXVH Z MK GHYDWIDMQJ FRQVHTXHOFHV IRU YIFWP V IQFXGIQ] HP RARQDOGMAHW D IHW DQG SRRU DFDGHP LF
SHURWP DQFH 2 Q WWH RIMHUKDQG GDWQJ YIRGIQFH VSHFLLED® 1O DGRBVFHOWDQG \ RXQJ DEXOWHDMRQVKISY FDQ EH
SK\ MIFDO VH[ XDO SW\ FKR®J LEDO RU HP RURQDO DQG LV RIQ DQ LQGIFDVRU Rl IXWUH YIRGIQFH LQ DEXAVUHDMRQVKLSY
7KLY 1V LHDWAG VR J HOGHU WHUHRW SHY DQG XQHTXDOSRZ HU LHDMRQV

" HVSIVA VKH WHBIYDOFH Rl WHVH VRSIEV  FROMOXHG UHVHDUFK 1V QHHGHG VR XQGHUAMDQG WKH FDXVHV  FROVHT XHQFHV
DQG SIHYHQURQ WADVAI IHV 7KLY UHVHDUFK FDQ LQIRWPP P RUH HITHPYH LOWUYHQURQV DQG HGXFDVIRQDOSURI LDP V VKDW
SWRP R KHDOK\ UHDMROWKISV ILRP  WH RXWHWRI GDVQJ  LHGXFLQJ VKH UWN Rl SHUSHWDMQJ SDWHLDV Rl YIRGBIQFH
7KLY UHVHDUFK  SLRNHFWIRFXVHV RQ VIKH LHDMRQWKLS EHVE HHQ DWIXGHV VRZ DUG J HQGHU EDVHG YIR®IQFH DQG GDWQJ
YIRGIQFH DP RQJ . RQUDG / RIHQ WXGHQW Z MK VKH JRDORI VXSSRUAQJ SUHYHOWRQ DQG LOMAUYHQUWRQ \WUDWAT LHV
VBLARUHG VR WKHLU QHHGV DQG VIVKDVRQV

: +* HQGHU EDVHG YIRGIQFH ' DWQJ YIRGIQFH $WAIMGHV
6 1l BDLy&RC(DU H VWX GHQW
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