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-HOHQD )LOLPRRRIYAF 6WDQR MDYV BQYWDFHEBQYD 'RVWEPEQD 6WH%RMOVRL FR N VLPIRYD 6 6D SYROQML F
9XNORYLFOHNVDQGDU 6XIEDUL PILWDUP QD 6RNROBRYQP 'U/MNOMDQD OXPREDF. RMDWILMD OLOLF

'"HSDUWPHQW RI (SLGHPLRORJ\ )DFXOW\ Rl OHGLFLQH 8QLYHUVLW\ Rl 3ULVWLQD WHPSRUDULO\ VHDWH
.RVRYVND OLWURYLFD .RVRYVND OLWURYLFD 6HUELD

3XEOLF +HDWK ,QVWLWXWH RI .RVRYVND OLWURYLFD .RVRYVND OLWURYLFD 6HUELD

'"HSDUWPHQW RI 3KDUPDFRORJ\ )DFXOW\ Rl OHGLFLQH 8QLYHUVLW\ Rl 3ULVWLQD WHPSRUDULO\ VHDW#
.RVRYVND OLWURYLFD .RVRYVND OLWURYLFD 6HUELD

,QVWLWXWH RI (SLGHPLRORJ\ )DFXOW\ Rl OHGLFLQH 8QLYHUVLW\ Rl %HOJUDGH %HOJUDGH 6HUELD

YJDFXOW\ Rl OHGLFLQH 8QLYHUVLW\ Rl %HOJUDGH %HOJUDGH 6HUELD

&OLQLF IRU 2EVWHWULFV DQG *\QHFRORJ\ &OLQLFDO &HQWHU RI 6HUELD %HOJUDGH B6HUELD

YDFXOW\ Rl OHGLFLQH )RFD 8QLYHUVLW\ Rl (DVW 6DUDMHYR %RVQLD DQG +HU]JHJRYLQD

L, QVWLWXWH RI 3XEOLF +HDOWK RI 6HUELD "'U 0LODQ -RYDQRYLF %DWXWp %HOJUDGH B6HUELD

OHGLFLQHYV DQG OHGLFDO 'HYLFHV $JHQF\ RI 6HUELD $/,06 %HOJUDGH G6HUELD

'"HSDUWPHQW RI RUDO PHGLFLQH DQG SHULRGRQWRORJ\ )DFXOW\ Rl '"HQWLVWU\ 8QLYHUVLW\ RI 3ULV
.RVRYVNDOLWURYLFD B6HUELD

&OLQLF IRU 6XUJHU\ 'U 'UDJLAD OLARYL 'HGLQMH &OLQLFDO +RVSLWDO &HQWHU RI 6HUELD %HOJUL

'"HSDUWPHQW RI GHQWDO GLVHDVHV DQG HQGRGRQWLFV )DFXOW\ RI '"HQWLVWU\ 8QLYHUVLW\ RI 3ULV
OLWURYLFD 6HUELD

6WXGHQW DW )DFXOW\ Rl OHGLFLQH 8QLYHUVLW\ Rl 3ULVWLQD WHPSRUDULO\ VHDWHG LQ .RVRYVND 0

6800$5<

% D F N J U R3HRGS DIHWKL D E HRRHAR | W HHQS H U L HQF WIGRIOHL Q LRDPR/1&29,' +RZHYHUWDEHHIQISRWKHWIKBWUWDLQ
D QW LHBW B X PD\E HD V'V R F LDIWVEKB W \R MAUR P HVQ& 29 ,'  SDW L HAKWIVL FR W K VW XD W B Q D O YJKIH W KAHK &2 9 , '
SDQGHPLF LQIOXHQFHG WKH FKDQJH LQ FRQVXPSWLRQ RI DQWLGLDEHWLF GUXJV LQ 6HUELD
OHWKRBGRLGH VFULBQDLEEDNY/D UURMN®YVILQXE O DFETHVVAEREWDLQR® KRIILFEB BV IRMWAK®H G L FLDQHBH GLFD O
"HYLF$\H QRY6 H U EEDDU MKBHH ULR G 7KH R L Q SIRLIOUWH \D\QLIRAX D IV/S S OWIRG Y H V WALKEWQ D P RIDQW LG LG BEXIWL F
XWLOL]DWLRQ RYHU WLPH

5HVXOMWKEHS X ERIBH UEWKYWXGQDO\PHGIVRI DQWLGLGENEMWZHHQDQG  7KH HV X\ORZ MK DWW K H
EHILQ RUWHE&29," SDQGHRLEHIDND @ Q F UHDOFRIQV X P SRVERQD JO ¥WIDGMHYR®J DQOGHFUHOWNRQVXPSRVLRQ
LQVXOLQ GHWHPLU VWDUWLQJ IURP LQVXOLQ OLVSUR FRPELQHG DQG LQVXOLQ OLVSUR IDVW DFV
&RQFOXYZXRW XGN Y H DK G L | IFFKIDAMLHY KXV D RHFH UWIDQ WL G LB EN\WKXFEKVML. QFUHBRBE X P SRYGR QD J OX@WGE G H
GHFUHDXVIRGY D ULRQVXW\LIHAK H \FHK D Q JHM O WK¥Y R O WIMOLI D WLHZB ILIDE HFWWUHD W\R EQ@W W K IS BDW L QW WKL V
JOREDO KHDOWK FULVLV

H\ ZRU®WQWLGLDEHWLF GUXJV LPSDFW RI &RYLG FRQVXPSWLRQ BHUELD

6536. ,

Sk 7$.

8YR@VREBHGLMDEHWHVRR PDOM NDLQRINGIANRE,' O0H XWISRVWRMRWITRGUH BQW L8 WMDNELN RRUELWL
SRYH]DV@EROMVKRGMRSBDFLMHIRIID' &LGMNWXGEINRHEDVHD QDOIGDUMKBDQGHRRZMD XWLFQIBDRPHQX
SRWURAQMH DQWLGLMDEHWLND X 6UELML

OHWRGWIEHVNUL®\QDORAKS URY HGRIQIDS HIQDMHPRY W XSRIE B WEIRNED. MHIMYLKQ L @RV B Q FIIMHNRPHGLFLQVND
VUHGWWEDMHHULRG X 5HJUHVDRQDN RR QWIS BIUQWHQMHYB LW LYID@RIVAMRHLA BQWDG L M DEHINRAYRN R P
LVSLWLYDQRJ SHULRGD

5H]XOVEBWS X EOUE MNRLY BW X ®IOMDI L XLIUPWDOHEGW LG LMDEHVWRSHULRGX GR JRGLOH]XOWSWND ®D L
MIQIBR HWNDXQGHRERMH GRAGR R H D GRIVURGRQMD O SR LG JRGLQWPDQMISQWH RADWKHG HWH BSIRUH Y

RG LQVXOLQD OLVSUR NRPELQRYDQRJ L LQVXOLQD OLVSUR EU]JRGHOXMX HJ SR HY RG
=DOIMX DN&PW X GMHR B/ N J QO DD MSQHR P HXQXIS R W UIRHGEULH HIRQW L G L M DE HMRNBDERKVRXSRY H DSRIW U RARGIDI OX W L G D
V P D Q MXSROW WHDE D L VL MELRKQIY X CRLYQSU R P HRQGHU D ¢ DWVD WIDXWN-RINVILFD ] Y L M O M XH @M M D E IEFRRCABRG USBRLMHQWLPD
WRNRP RYH JOREDOQH JGUDYVWYHQH NUL]H

.OMX QH UH L DQWLGLMDEHWL NL OHNRYL XWLFDM &RYLG SRWURAQMD 6UELMD



"DWR® QWL G LD E BWILFOADHMBR® O \[HRBP W R

EDVHR®W K$Q D W R PLIEDOD S XM PR FOTE &ODVVLILFDWLRQ
,1752' 8&7,21 6\VWWHP+2 % RWXFODV VLI LFDWIHRD® X Q LRM
PHDV XU HPBEMF H VMDD Q W LG ULRNW HR W KUKV HD UF K

7KHQW H U Q D WILIRHOYMA/M U D W ). RiQ W L PWWBIWP L OO LRQD WHFKQXEMUPHDVXUHRR@MOAMK H HILQHBLORVH

DG X @WWVO G EIXEH Q WAIOMBLD E HIVGIW K DMQX PEAUOO 2DV HQBIW AR G G U KRU L WL RIFPQ/Y H Q W RRRMYO

ULWR PLOOD@G PLOOLRQ DOG UHVSHFWLYHO\PHDVXUHPHQW  7KIS7& ' VIVWHEHVLIWREED
$VDUHVXOW GLDIE HMUER G R IW KRR VEAK U G H Q v R p HY R RROE U XXV H VHDUFBR QL W RIGR Q & W Q K D QWFHiH

QRQ FRPPXQGEDBCORAWKHVWHQWXU\ ,Q PLOOLRQ XDOLWI RI GUXJ XVDJIH :+2

G HD VGOV RS LD E HAMHHSRUMHA QG LUMMDEHHQ  SQWLCGLDEXDUFRGBEROORZE LQVXDRREDORIXHY

DVVRFLOUWIKG GHDWKRR LG QGH\VHMQERQWULEXWF G EORRBXFRWRIZHIGLOIHFQQVXOX QVRWKEUWXJIV

WR RIGHDWKRFFDUGLR Y DWEWHIDEH V& RO O D E R U D WLYIGE LD EHWHY 7KHROORBIWXEWORRQRURXS
IHWZRUN :+2 %DVRGVKSURMHFWWRHFSHFWHG $ $ LQVXOQ@OQDORIRWRMH FWLWRWQ D FMNIO QGEY

WKPWGGOH LBR RO WLHHYLW KED U JIHYAW HES HE Hw H v P Q D O RIRUQMHFIMWQWRQUPHG L DMV EBRER D O RIRAH V

SUHYDCRHQFHEHWZHHQDQG IROOREWGJK LQFRPH QMHFWORQGIUPHEUDRGY DRRIPEL QALEVIIOVW DFWLQJ

FRXOWULHV DOG ORZ LOFRPEKEORKQWOLHY LQVXDQGRDORIRUDMHFWRAQ DARVEDOGRDORIXHV

'L D E H VDIOR DUVWWH Y R BGILY H DMARO VL GRiQRI@ K~ | RUQKDODW2ZRQ 7KIPDMRODVRRUDQWLGLDEHWLFGUXJV

POMRILVE FWRRIW HY H2D .* L QI H FW.IDFER R VAN © $ %LQFOKGHDQNVXOVR Q\OXXGIRY D KHMNURF\FOLF
+RZHY HLHF D X¥HD E HMWWRR U K R P P RIOO& 29, FRPELQDWRRED R RGX FROWRHE H UALQYIINO SKOXFRVLGDVH

SDW L HIGMEYF R U U HODNWLR MW Z R O G L WKILREMWH O L QKLELWRALD]ROL G L QICLIRSIMSE B L G DV H3 3
CHPRQVW DM BE FCHILYY DV W WIOHHIOE W LRIV K H s @ L QKLELYOKFD IR G HEWEGH DQDORMRBLXP JOXFRVH
WKV D RHD OW L G LD BNDRQ & KWH Y i BL&29," -Domw  FR WUDQVSRUUWHUQKLELWWKEORROGXFRORZHULQJ
Do $QWL G L IELHFDRS D FWW\R Z FUWRNEQRG X FWLRYUXIV HIFO LQVXOLQV :+2 &KDXQGKXU\
ORZHUWRNQBWHQAD V F XFOHIDUD VP L WIQGBIR W KGHICPLIDI® KH/WXGLQRWQFOD@WLG L DEXIMKAIN UKV HEQ O\

DQORZHUNKELRMW K UR P E R HPEGBLFGRY D GOERDIY  CXUL@EH UVMZIHD LRI WKMW X6 H UL BGZ HOIVW KRV H
/LPHWDO  :LHPVSHUWMEO $GGLWLRQOmEO LW\ P QWLGLEBENWKEWURRMVHEX ULVQKE29," SDQGHPLF

L QKL EVKFN R NA@RUZR L ALV X UG G XON @D PD DVLIQ ~ -QVSRUIDVW DFVRMQUIOL @ BR B NQIHEV XOLRD QR Q J
RIVHYHAR®," LQIHFWLR@VSH bBO $OWLGLDEHWIAVLQRVXRXRDQQWHUPHGLDWI IDPW GRS L]LGH

G U X JIVO VIRQ K D QF®IX F RR/MIW D ER GLVFHG X FLQWHVW L QPRYLIOLWDIRQH PHWIRUPLQ DQG JOLEHQNODPLG DOR
LQ10 D P P DWLAND O OHWIRUB QWL G LG BNV

DQWL LQIODPPROSHRI BB W HO\SU H2W,' E\UHGXFLQJSWXG! RXWFRPH ,

L OV XLOHAOL Y WLPG IR ¥ DOCE RV X O DRVL @ BL E WGV Ly H7 K 1BULP DUWXRXWERPMKH SHU  LQGLYLGHDEK

RI\JHGS HFLEPY W R F K R ORQLIDDIEXVWRYV 2 X Flw  PHELFDWLRQVWKIDYHUDSHL®DLQWHQBRFRI D
DO $FFRUG LLOMWA\S RW K HWKIH@PBQWLGLe BN L F PHELFDWHR@VHIGD G XQQYMWRDLQQGLFDWLRQLFH

PDAE FDV VR F LZLWIHIG R U REKOWE REGI 0, 2 OW KRIW K HU Y WU H @IS N DXLHKID YEIR P S DR QW KWS HF L GLBIGR V H
KDOGUXBRPPRQUWER U, VX FXD oW Lelxae  2KLARDW HF K QUEENE DW KDY HU B DR®R\RIDPHGLFDWLRQ
DQ®\VWHPREWLFRVAHERUGKEHUJO\F HEPHYD O XVHRUWSULPDRQGLFIVURRD QRHYHBV&FRGBIQG
DGPLQLVWHMWKLRRED) DID U H Q WLHILKIDGD DAWLRDQ VL Q J O H
L\DOORF B WRGHY W L FFROIW KIBIF W GIIOFER Q V X P SWL R Q

6RPRHZHUIIHFWLYXIR/W\S HG L D EVFPWMID O LIW'X W X F K
®EMWMER QS ODVH'E $/,06 +2

DWRGLXP JERMRWMOVSRUWHOQKLE DWBOXFDJRQ OLRYRYLEEBEXIWLOL]
SHSWLGH DQDORPOHN[DFHUEDWHDRRSOLFRWLRQV

SDWLHQMWWIKE29,' SDUWLFXWREUM WKKQGHUO\LQJ) KIWDORH" SHRSIHGDSURYLEHYVLUQRWRZ
PDQWHVLG HOWN XVHWKREVHUBHEIQ@HUH

FRPRUE L GLRAZIHHWHHLY HIQIF X U U RQ WD J H P SQEV WILFRH V
SDWLHQWHKLD E HVQHNF WIHVES56 &RGRORGLITHWRP ~ HISRVWEBWMIHFVRQBD\7KHQXPERWHVLGHQWWH G

W K RIMW KIFH Q H 5 R X O DS\ILWR IQF DWEY D E FMAXYBHFLD o WKHXEVWERE HOKIHQ Y H VW LSIHDWLIRER R U U H G D W/KIKGH

DWW H QW MRRD K HAQE U H DV IREE R P S O L F D@ BROKR v S L w $@ WK ZW\IDW K HOKKS H S X ERISHEL D6W D W L WLF®D O
G HDVOK U D EH D@L “LY H\g K W®O BLWEL b & ity RIILFLDO UHFRUGY SURYLGHG WKH SRSXODWLRQ VLIH G
FODVVIDVBIGL QF UHDMWEI VHY HEIBO,'  ZLWKRXQW

GLVW L QGEFHWLRHIM\G HRV G L D E H \&PIY\M MD O IXUWKHU (WKLFV VWDWHPHQW

LPSURY H R IQWH/D WIPGIRDALHI @ H H GW B H G XVF KWL RN 3XEO IDFFF\H V\ALEVB B UW D NIRUGR W K$/ , 06 RMILFZBBVLWH
FRPSOLFDWLRQV LRRUGWBHUIRWRDWYDO\VKNWHIK QRKXPDRWQLPDO

7KHDLPRIWKMW XBDWR QY HVWZK BW KMIE 29, VXEMHREWKNVWX®QGSDUWLFDLSDQMPHINYRWHTXLUHG

SDQGHRDB A PSDORMKFROVXPSWRAWLGLOBNME F  EHFDXWFRQGDIH I BW ME UXY HE® VW R W XZ0 V

6 H U ELIDY HIQK O R EKDHD G KVLUZD VP S R U WVROA HORZ WKHUHHRHPISIW R B K BW K LER P P LM WMV K LEBOHV VP HQW
W K$HD Q G HIPILFKD YIH | H F\WHBOW B EDEMWYBHFLILFpooP YRFHGXUH

UHODWEBRQE FADR® I H P RIQWIQ D OXRXGKE R GHUVWDQE 0
VK L LM@VU H D WSPDHQ\WI Q © @ XIEQIQWF U HROM/HF U H.O BIX J

FRQVXPSWKRKKR X EBOLQNHED FWRX¥RVLOFUHDVHG ¢KH MRLOSRUGWUHVVDRQO\WLWHUVLRQ
DZDUHGISYD E HYWLNE XU LERD .*  FKDOLMHDOWKED WSV VXUYHLOODQFH FDDFE B SRR HY S\RLIQW H
DFFHROWKE G R S VRIRE 2V U H D WPXLIOM O L RHYQG L0y WKE\QDPRADQWL G L BENWWE O L] B WILQUEW U HRBW D

FR X 0BG R Y LYGDHD X DIEG\HL J KGWAKRR ZD J O R ERIOD ORUKL v Ly W KD8 S URDRRIRUFO R VIMBK D Q VWHWIMKWUDGLWLRRADO

LQIOXHRHABYFDWY B @Q & HOBS WL Rl XWXKHDOWKFDUHRCHERXOGVV-RLQSRDQWYHER QG L FVWHRIIGLIWYV

UHVSRQVHV SDUWLFXODUO\ IRU FKURQLF FRQGLWQFE#VGB"LW@\?‘HEH\/@WV 7LPH 2 ZDWKH
LQGHS HOMHQBLEIWK M R L Q S B HQWWH VRVR.® B)XR UH D F K

0(7+2' 6 DQWLGLCEEHWWRIEH S HQ GHIQUL D E QWX LPR G HOH U H

UHVLGHRQM VY URDU L CZDRBIV V X PHSHE R Q VWD QW
7KHVRIWZIEHWH U PWEHPAD [LP X XPEHRI MRLQSRLQWYV
6WXG\ GHVLJQ DQG GDWD FROOHFWLRQ &ROVHTXBOWQPXPIWZRRERLFRXEE5HWHBXEGQ J

WKH FRXUVH Rl \HDUV

7K LG/H V F U LE@OLOHDIAD U UR KXV L §XE O LIFFORH V \GLIEVWD Bt
IURW KR L FZBBV RWHKIH G L F IDIDHBAH G L FHDYOL F$\H Q F\ 5(68/76
RIGHUEISD, 06 $FFRUGNRNVKHD ZRQOH G L FLIH&H G LFD O
"HYLFRWKBHSXERLFHUE 5B WK/, 06L W OFKDURH $ WRWDO RI DQWLGLDEHWLF GUXJV ZHUH LQFOXGHG |
JDWKH DGO\ ] DQIEB LVV H P L Y DADMURVORE BY FDMWYRQ -RLQWSRLQW UHJUHVVLRQ DQDO\VLV IURP 2 REVHL
D QO X DWOKGIDW L RE P BRX QG HU\VSKDQBDFR HARD®RPLEKRZHG QRWDEOH FKDQJHV LQ WKH XVH RI IROORZLQJ |
SKDUPDFR HSLGHPQB ORD BB HI D W K H X VIGOVK H WKH FXW RII \HDU IROORZLQJ WKH &29," SDQGHPL
‘RUOGHDOMWKDQL]DWARPNWKRGRRBDWROOHFWLREQARXQFHPHQW
$/,06




t */3 DQDORJXHV GXODJOXWLGH VLJQLILFDQW LQFUHDVH VWDUWLQJ IURP

$,QVXOLQV DQG DQDORJXHV IRU LQMHFWLRQ ORQJ DFWLQJ LQVXOLQ GHWHPLU
VLIJQLILFDQW LQFUHDVH VKDUS LQFUHDVH VWDUWLQJ IURP
WKHQ VKDUS GHFOLQH VWDUWLQJ IURP

$ ,QVXOLQV DQG DQDORJXHV IRU LQMHFWLRQ LQWHUPHGLDWH RU ORQJ DFWLQJ
FRPELQHG ZLWK IDVW DFWLQJ LQVXOLQ OLVSUR VLJQLILFDQW LQFUHDVH

VKDUS GHFOLQH VWDUWLQJ IURP

$ QUVXOLQV DQG DQDORJXHV IRU LQMHFWLRQ IDVW DFWLQJ LQVXOLQ OLVSUR
VLIJQLILFDQW LQFUHDVH VKDUS GHFOLQH VWDUWLQJ IURP

YLIXUH

JLIJXUH E 6LJQLILFDQW FKDQJH LQ WKH FRQVXPSWL
DQWLGLDEHWLF GUXJV WKLD]JROLGLQHGLRQH DOSK
LQKLELWRUV '33 6*/7 EHIRUH WKH &29,' SDQG|
MRLQSRLQW UHJUHVVLRQ DQDO\VLV

t ,QVXOLQV DQG DQDORJXHV IRU LQMHFWLRQ LQWHUPH
FRPELQHG ZLWK IDVW DFWLQJ LQVXOLQ KXPDQ VLJQLII
IURP YJLIXUH

JLIXUH 6LJQLILFDQW VKLIWV LQ WKH DQWLGLDEHWLF FRQVXPSWLRQ GXULQJ
&29,' SDQGHPLF MRLQSRLQW UHJUHVVLRQ DQDO\VLV

$FFRUGLQJ WR WKH MRLQWSRLQW UHJUHVVLRQ DQDO\VLV WKHUH ZDV D FKDQJH LQ
WKH XVH RI FHUWDLQ DQWLGLDEHWLF GUXJV VLJQLILFDQWO\ EHIRUH WKH &29,'
SDQGHPLF VSHFLILFDOO\
¥ %LIXDQLGHV PHWIRUPLQ VLJQLILFDQW LQFUHDVH VWDUWLQJ IURP
$ 6XOIRQDPLGHYV JOLPHSLULGH VLJQLILFDQW LQFUHDVH VKDUS
GHFOLQH VWDUWLQJ IURP JOLEHQFODPLGH VLJQLILFDQW LQFUHDVH
VKDUS GHFOLQH VWDUWLQJ IURP VORZO\ LQFUHDVH VWDUWLQJ IURP

$ &RPELQDWLRQV RI RUDO EORRG JOXFRVH ORZHULQJ GUXJV PHWIRUPLQ DQG
VLWDJOLSWLQ VLJQLILFDQW LQFUHDVH VWDUWLQJ IURP JLIXUH D

JLIXUH 6LJQLILFDQW FKDQJH LQ WKH FRQVXPSWLR
WKH &29," SDQGHPLF MRLQSRLQW UHJUHVVLRQ D

2WKHU DQWLGLDEHWLFY UHSDJOLQLGH VLJQLILFDQW C
LQFUHDVH VWDUWLQJ IURP WKHQ VKDUS GHFOLQH V
YLIXUH
JLIJXUH D B6LJQLILFDQW FKDQJH LQ WKH FRQVXPSWLRQ RI RUDO
DQWLGLDEHWLF GUXJV ELJXDQLGHV VXOIRQDPLGHV FRPELQDWLRQV RI RUDO
EORRG JOXFRVH ORZHULQJ GUXJV EHIRUH WKH &29,' SDQGHPLF
MRLQSRLQW UHJUHVVLRQ DQDO\VLV

$ 7TKLDJROLGLQHGLRQH SLRJOLWD]RQH VLJQLILFDQW LQFUHDVH
VKDUS LQFUHDVH VWDUWLQJ IURP
} $OSKD JOXFRVLGDVH LQKLELWRUV DFDUERVH VLJQLILFDQW LQFUHDVH
WKHQ GHFOLQH VWDUUWLQJ IURP
¥ '33 LOQKLELWRUV VLWDJOLSWLQ VLJQLILFDQW LQFUHDVH VWDUWLQJ IURP

¥ 6*/7 LQKLELWRUV HPSDJOLIOR]LQ VLJQLILFDQW LQFUHDVH VWDUWLQJ IURP

JLIXUH E
$ ,QVXOLQV DQG DQDORJXHV IRU LQMHFWLRQ ORQJ DFWLQJ LQVXOLQ GHJOXGHF
VLIJQLILFDQW LQFUHDVH VWDUWLQJ IURP LQVXOLQ JODUJLQH VLJIQLILFDQW

LQFUHDVH VWDUWLQJ IURP
t ,QVXOLQV DQG DQDORJXHV IRU LQMHFWLRQ IDVW DFWLQJ LQVXOLQ

DVSDUW VLJQLILFDQW LQFUHDVH VKDUS LQFHYHRYH VUIDIGW LEFDIHRFEKDQIH LQ WKH FRQVXPSWLRC

LQVXOLQ JOXOLVLQH VLJIQLILFDQW LQFUHDVH RWRNHUYDBQWIEBRBEHWLEGUWYQANVREHIRUH WKH &29,"  SI
KXPDQ VLJQLILFDQW LQFUHDVH VWDUWLQJ IURP UHJUHVVLRQ DQDO\VLV




$V IRU RWKHU DQWLGLDEHWLF GUXJV WKH MRLOKRbYY DRDR\WEIMSR G LW Y KRV D\FHO@RIOH F W V
FKDQJHV LQ WKH FRQVXPSWLRQ 6XSSOHPHQWDQ bhhdxikdhip® H X WHIDIOR\@WV K UH V S HIRWW D WD K L J K L \RN
K\SRJO\FIDRLDHLIKWLG'$ 'DYLHWD O ,Q
DG G LWEHRFRD XMW KHIQFUHWLQBDBRRWH[LSHRBHUWLHYV
*/3 DQDOREDNBIO\ER HXQV H\S RV U HDEM V LAW\R RV O
,QWHURYMPDQQERVMWUHF KWWY FUHD V& BHH
JRRGQ@WX$IGPLQLVWU S WEBQRIYPIGPERB/3 OLQNHG
WRRW DZEHIH WV L J KW O M WKHUHIRWAUSULVLQJ
WKDWQFH DVKR UVRIRHHG L F IF®RHVD L QQ RBDSROW L GH
*/3 UHFHDWRQIKDWHHOHILVWIEBBRBPERNWDBN YV
UHVROQWFUHBWR G QRAW K HVHIG L F L WK YA D WRRIGIQIME H W H V
DQ®EHVLIVOFRPELQDIMMRWKADXVUXFRVSURGXFWLRQ
FDSDFLW\ FRQVWUDLQWV (0%
&RQWLQORRERRI LW FRORZMUKBL VRNIK\SRIO\FBRPQDNHG
WRQV XOK QU DR\GQ V XKIDLEH HXQV HI W H Q VIIRYGIKDR D G € V
FULW LEOKROAS L W @MW HZQ WE L DVE HR’H O O L XHWAD O
7KHHVXROWRUM V H /KRKZ WE& DAKFHR Q V X P SMI DR @/
DFWLRQGORQJ DFMQOX@MD UWRGQFUHIYWHDWLVWLFDOO\
VLIQLILFIDQWOAQFH ZKLOWKMVHRIFRPELQMW XOLQ
LQWHUP HBUIDRWQH D ZWW®N W D FOWHRUH YV BGLILFDQW O\
VLQFH ,QWHUHV®/XQUQK&29," SDQGH RIQNV XD \Q
DODRD Y R UFHRGX URV/IRV U H D WIFRHNQHAY H ULKDGDA D E HSADHWL H Q W V
*U X SMAD O 0DQSHR SAMGAL DEVWVDIK D YH{SHULHQFHG
LPSDLUEG HFLIRFQ WI\®Q H V )ROWW U BV V R F LDIWWRMK H
SDQGHRAIFIHVWKROB JNXFEKVLQF UH VGG Q WIBKIDY LR U
GLHWDQW H U DQIGHAW HBYXMGA.BBWLYRYELVUXRWLRQ
KHD GWKEH O L Yol KID H MDD ,QDVXGLQYHVWMWDMQQV
6XSSOHPHQWDO ILJXUH 6 1RQ VLJQLILFDQVD @& D QLIAEYDI0D UMKDF KXV RIDQWLGLOENEMW ZHHQ
FRQVXPSWLRQ RI DQWLGLDEHWLF GUXJV EHIRUMH WKHXQID,WKRYHQOERIDRQ W L G L B BENWM B F BIQV
MRLQSRLQW UHJUHVVLRQ DQDO\VLYV LQWHUBWBINDJ 7KLW LOLSHDER QQ F ZG WEK&29,'

R X W E UZHTHNWV K HX Q J D USREX O DWH. @ QMRS W RWIK H L U
FKURQAHWGLFDWEZRQWKHIOHFWH®PELQDWL RHD U
SUHFDXWERQDYDRWKEHVUBFRQWLQELMQDJDQJ

' ,6&866,21 FKURRHB R R G L VR IREDKHO R EKIH® TFW K VWD W RRUB O L

7 K LWW X'BK R Z MK DWW KEIH J L Q RUWK&29,° SDQGHPLF 5HJDU RVKBIQWL G LB BXVWEI U RROSWH V XWKRY W& D W
WK HADMD Q. Q F U HIVR-Q V X P SWG.R@D J OXQVAGHF U Hmy H P HW I R UPMKDYQFUHDBYVHEL ILFRQMO\D QBDFRQWLQXHG
FRQV X P SWIL@QX®HY H R QW XOINGSFRP E L QHEGQ V X 0 L oV K AU HQ@W L O $ KL IRH W | R UPLED W L P L ORENDH ULYQH G

OLVSUR IDVW DFWLOQJ +XQJDDBKH U W IR UFDLWY KPIR VIR P P R X@WHIBQW L GLDEHWLF
6LQFEQXDU\ DQHZFRURQDNQRMIW KVH Y HURXWH G UXORRMQLIHG FRP ELANMYREQUWL G LG ENIQEQ
UHVSLUMWERIN RPRIUR QD Y L 16586 &R 9KDED XV BD® HQPDUZMHWHWIRUPLEDY RIWKMRWR® LGLOHEMNIW F

H[WUDRUG2®DURXWE WHRIN G Z8 AR UGLR DWDRP  XVHQ &VDWRUBOL 3RWWHIBOG 6XOIRQ\OXUHDV
WKH WMHZP ROWAIY  WKPIDMR (RUGA9.' SDWLKQ@Y DUWWLQBOXGEHBW HU Q WKIHRIDEHOE HOD Q WK RUILKY

SUH H[L¥WUGQDP QHVXFBAGLDEHWHYGWYHDQG JUYRRSDQWLGLEBENIMZROO NQREWAM GH I HF WXFKV
K\'S HUW HENILREPIR VIR PP R @ L Q HWVD O 1XPHURXY K\SRIO\FBRIZHLJEWL @ Q ® O \GR HYR WH G X\W KU L \RN
VWXGKBY WKRZ@KD&#29,” KDVPRUWHYHEBLQLFDBPMRDUGLRY HWANQIMENKWLOL PIWARIR Q\EDWHRY Q
SUHVH QW GBW RSELWGL D E HVRIPS D WHRGH D OMGKG L Y L G X Dol B LTTH U HRHF WY HMIQHQ G L Y LSAMTED U DVQVR W X G \
SDULRBO  6KHWO  6HLJE WO TKHKLIKHU SOWKRXKKVRIJOLPHSDWGXH EHQF EMRDMAQFUHDVH
IUHTXHDEWHYHRIWRY,” LQIHFWORBODEHRD@H 'URP  XQWLO DIWEKLAKKHUUE HJ DR H F U HD¥H S W
H[SODLEN @Y HLDFOV ROW K FOQIGELW H X Q GV H ko w | RUOLE HQF @B RVGML O L FORQUVRIQRX R ¥ UHOVRLILFDQW O\
LPSDFIKDJRF\WRHXW URFKHRRWDIQGFHOO PHGLDWHEIUHQARBWWL G L BEKKWHD U D O VIR WBEBRQUR P H

LP P X QEW D FSHAR SZTLWWKL D E HDABIK/L J KHIURNF R QW UD FW (Y RS HFRAQW L HEP D URKXVRIVXOIRQ\DXWHDOR Z
WKHQIHF W QRHQ HWPIOKL JKQF LG HROEHD EHMMMY HUH PWERXW LQ  ZKLQBRPDQUDVHVWLPDWHG RI

&29," FDVAD\EHDUHIOHRWLRE JKSIWHY D GHYFsH ~ WKWRWBQVXPSWDRYLGLOBXWMRF 3RWWHIDOG

G L D E H\@HRHHO G HE®G L W L RELIDE BIVDHWIADIL LHO L Q NWHRG %XFMI O &RP'SD UNLKIIH VXROMEW H Y L R
FDUGLR Y DOARXHIDKH FD \K H O/BRI [SODVLKEBIL @MW ZHHQ *XQJDEVDWRHMBDL ~ WRVKHHVXRIRXVWXGW DV

£29." DQSRFRXWFRPHRUQMWILQ  $0 VKD MR UL W\ H Y HDVKEONR ID O SKDX F R VL QR VED\YBONQ ERQV WD QW O\
RISDWLH QWM SHG L D E HVWHRW H U KNR (RE HVEH QDIQG G HF U H DAKH@WHKEV R IWK L D] R O L GAL@HFGRQUHELILFDQW O\
KXQWL 6LQRHEHVDWGLDEHWH\QRAQRRQW UMW H/ LQFH ZLWK D VKDUS ULVH VLQFH RQO\ LQ 6HUE
WKWHYHUD@G RUWDOVWRFLZVWME29 ' QDWLRQD G KWW XGN UHQWWKRIS SR UWXRDWARP SOGBMMDWKHUHG
IXLGHDIEGHE R P P H Q GIODWER B@H Y H O RIEHG/ KW o w K | UR RS/, 06R 11 LF ZBIG V L WHIL FKX JJH WW VK H.Q G LR UW

F DR UN H@\G D S V8 DQLHIRUMRY KBIH EK D O O @ VHAG  J H Q H U D OW RDRHEHVS R §X O DW HRIE D W K$H , 06V X E P DW V
WKH SDQGHPLF *LRUJLQR HW DO UH S RRUMYKWHD OIHQYE V D RHS K D U P D FTHOXWKILHFU H | /KW H U P

"HV'S LMK R Z ISQIH Y D CRH@LFDHE HWKINDJWAH Y HERWOV L E O HC U R R Q VX P SMQVRE@ R Q WUHIHWHAIR KKV RIPHG LFDWICRQV
H[SOD QDM URIONQ FUHBRAE XP SAUDR® Z W LG LD E HWKE? VPIQWL G L DEHVOREW L IMI@AKS6 ZLWKRRWVLGHULQJ
GUXGXODJOKNRIBKHIRRS* /3 DQDORINENGDIWKH WHKHHDVRRUXVHGXUDWRIRIQUHD W FR-HRW KBDUWLFXODU
GHF U HDRRIY X P S RILARHU W DQ @ X SLLIDS D U D WIL@ WK H L Q1 R U P CHM ILUR\CD WQRL IGBID W LRIGAKIHD F L UKW WHKSID W L H Q W
EHJLQORIQUKK 29, SDQGHROWKB6 ORUHRYWKH UHFHLVHEDW BYDRW VXROME L OLRR QG OFWWERDO\VHYV
FRQVXP SIQRDIDQ WL G L6 ENIMER KB3 LQKLED@RUY YHJIDUGLQD G LFDWEZKQFKS H F LD DRV L G L DZEHIWARAWW

6%/7 LOKLENWRUVAODIV JOLILEQGWIORY HGH IRWKH FRPPRQOWHE R HUKFRQ Q WAV RV K&29," SDQGHPLF
VWIRIWK&29," SDQGHRIKHRUHWLMBDDMDORERPY ZDWHVWUBPWRIEZ HUXIQ D BORIW U DOINQLUWIL G L G B M IRILF

F R X QW KK J K W HQIKO® P P DM R 8 REGWARX RGEAWKH W\SHDQ@\SHO :H PDGEGHIIRWRXWODQ®B DDERBDW
6556 &RBQ | HF WQRKDIX 0BX W K D Q AW X PROWWIRID | HZSRV V LIE[G B D Q DMRLIR QL \OHD 6D O QW KKV D R WK H
LQIHFWWR @K VRIQHZ DQWLG L PHRHFWKHLWLDWLRRULBRWLGLIDHEHWIB Y G XU LQKHSL G HRRZHY DY

RIL OV XVOK RUIDGA S HG L D E HEVHHD XWKIBIY D L O DIEIMGKEWH W KHDHIPD QSR V V LIEIMN FRUNKHVKLIWRUMXDOLWDWLY H
GUXIURXSWR Y LIZH\G HFH R LIRHF O L Q L EHDR®RQVLGHU LYY VHDLIFIOL Q VHMWOND RURWKRDWLRIQHT X LWIRE O O\
LQUXOLQ WKHUDS\ .RVWHY HW DO FRPSUHKHQG WKH UHDO FDXVHV




OLNHORKWRIRIGRKYVHTXHRAMKHL U X K LIVQ D OVKIRZ H G
&21&/86’21 W K W D E HWUHH/D WIPNR Q W/Q JZ QUM KH L VRH & 29, ' 7KH

G L D E H'WMHH/D W\PKIROXBEDHR SW L P W BG R Y WGKHEHH VSRRV VLE O H

7KHWWHODWLRIQWEKKEQ,” DQBQWESIMIE XKD K H HM FDUHKHUHIRWWKVRIDQWLG LGB NNMYKFR Q WRIRE 9, '
WRSRIPXFKQW HVHYMKSID QGHEHEDRVSHFIEMFOXVH 4 Tx UHV FDUHIXO FRQVLGHUDWLROQ

G LDEHWRIQRIWKARVRARPPRRUH H[VLRMWIRIQIOD QHVVHYV

DVVRFLILMMGY HRLRI9,© R XWF R RN W W XK R Z W& DW

WKBHILQRIQKE29," SDQGHRLRHDBIVD QLQFUHDVHEENQRZOHGIPHQWY 1RQH
FRQVXP SRMIGK® D JOBWBAHH F O LRRIEY X P SRILRYXOL Q RQIOLFW RI ,OQWHUHVW 1RQH
G HW H R QW X@L\SRIRP E L CHEGQ V X@UNSIDR' W DFVRILQJ ) ¥ 9GLQJ 1RQH
SHRSOMMKLDEHWEMDQIWL G L GENGKE LVQKE&29, '

SDQGHPLF ZDV FULWLFDO VLQFH VWDEOH EORRG VXJDU OHYHOV ORZHU WKH
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6DabD -RYDQRMIDQ 3HWWRMGUDJ 'HPRYIMHOD 9L HQWR@BYLOMNRYL
.%& .RVRYVND OLWURYLFD .OLQLND ]D KLUXUJLMWX D2GHOWRFORMHVRHUVREHE@BNH KLUXUJLMH L
OHGLFLQVNL IDNXOWHW 8QLYHUJLWHW X 3ULAWLQL 6UELMD
.%& .RVRYVND OLWURYLFD .OLQLND ]JD KLUXUJLMX 60OX¢ED VD DQHVWH]LMX VD UHDQLPDFLMRP 6UELM
.%& .RVRYVND OLWURYLFD .OLQLND ]JD KLUXUJLMX

6YHBUHORRUWR S HIGLMNRIMVWILX P DW B @ R RGRHLH P R G L Q DPHANMDE FEWW R N XBIQRIQ LJR GR W Y R USHIGH&RWADH S H Q
KHPRG L QDPHANMD E ROUQRQWIRQD DMWGRIBULRULOHIWEMKEKHORPDS$0$*(&21752/1257+23(',&&2 '&2 MH

LQY D] ISYURF H GIRUIP X O RN P NR/ W D E L 0% UBIFLRVED N RN R Q WNJIRYODLU 13 @ MO B K 1 NKR V VWICMRS U H ONRIPU OB I8 VR O X W Q D
LQGLNDPFEMBORERERERIPRH GIRYBURFHGXHN WS ORMELONH WY M MK U H O RBRIR F H GMHLDG L Y L G X DXO]ID] RI\DWAOV W L
RGN H ¢ ISRY UH®IR KHPRGLQDF WDRSRWL H F@AEL M BRIV R S HIGIMNEMA WD X P D WNRIDRRW DMIG BWEE B KX&D
NRULWHV 5 R O M LANQNDB\RR UW N R Y2LU W R S HG\UNKIR/ RIU D BIIXWIID NsRU LV HERELD JUNR S U HJ O H G D S D\FDSVRHOQ. DWW DL )GAOR P
SUHSR]QINNIWURXVBBRWUR X MFRUW.Q H FLGR{DSRW HUNR BIDX O R SIY\W MEDI) IMHPH G M X VB R @ R] IMQHIG QB U X J R P
GRYRGRLUHY HU ] ISELROPGRQROU JD Q LAWRD SRVOHGR WP UWPKR &2 VH/ SURYYR/GUDR]H SRGUD]XRIRQIWNRDXMHQMD
VPDQMMNGRQWDPLBDNWWD INNDIRE D LY UHPLHNQD 5 UM® RePOR Y R ) H R KGR U D GLAWRINDG K REXKYDWDELOL]DFLMX
Y LW D®MIUEKP HX\DIU Bl D RUH D Q L P BIFFIMDHRQ\G D Q L UDHRVBHKARAGHUHD SILMM U Y @IHKU LY DVE R G U D] X BH YIDQ L WH W@ B D

OH HQMD X VPLVOX QDVWDYND OH HQMD SUHORPD VSROMDVQMLP ILNVDWRURP LOL NRQYHUJLMD X QHNX

.OMX QH UH L WUDXPDWRORJD GDPDJH FRQWURO SUHORP

(1*/,6+
"$0%* ( &21752/ ,1 75%$80%72/2* <

6DaD -RYDQRMIDQ 3HWWRMGUDJ 'HPRYIMHOD 9L HQWNRIGIY IOLOMNRY L
&+& .RVRYVND PLWURYLFD &OLQLFDO IRU VXUHHUDQIBSWUWRPQWRRIRIUI WKHRBHICL F VXUJ
J)DFXOW\ RI PHGLFLQH 8QLYHVULW\ RI 3ULAWLQD 6HUELD
&+& .RVRYVND OLWURYLFD &OLQLFDO IRU VXUJHU\ 'HSDUWPHQW RI DQHVWHVLRORJ\ DQG UHDQLPDWLF
&+& .RVRYVND PLWURYLFD &OLQLFDO IRU VXUJHU\

$UB75$&7

YUHVKDFWXQRHM KR ¥KG LU BQ\W UD X P D VORIGERHP R G\ Q L BIVAV D R MDKMQ W RUHD Q | @S HIQ MFX U WG H J URIH
KHPRG\QDRPMVWDRLWKRUJIDQLWR IQLILKRLQMIGRD $*(&21752/1257+23(',&&2 KDBULR UDWKW UH D WRIHQNY K
IUDFW X&HMD Q QY D BIUYRF H GWKBHYD U R @ R W.IQ U D F WWWBHE L O DI@B\CLHRHYG R JLROF W R IOHRER Q B\Z H MOBH O Y L F
I[UDFWBUBI@WEVRQXQ\GHFDRVEBRQH FD @D | FMDW K BWE YR FH G WS H L R UGYKW U H D WRPIHIGHWUKD F W X W W R F H G X U H
LQGLYLGXDHSHB ROWKWHY H WRUIWKHQ M OWX HOIOW KKHP R G\ Q D/RALE W MVK HQ M X B BI® L HQRW W K R SAKGLIFDD\G
WUDXPDWRORJ\ WKH OLWNRYL H[WHUQDO IL[DWRU LV XVHG DV D VWDQGDUG SURFHGXUH LQ '&2
2 UW K R SHGLFHRXQMMHY HUAREBQ EDUHIXEE[DPLQIQW L ZQWHR O\WUD®BHE FRJ@IKWHR F D QVQH G R IBHD WK H

W U L DRIGGHD RRQ V RV VAL G RM ISR W K HIUPED J X O R SDMRKL QW Q W H U F R @Q WHRWAK®/ K BH D GALRU U H Y HEK/D @ DIV
W KRYU J D Q 2 B FKH V XLA@BA\HVD WBK2 L W D U UR MW K USHKD V H Y WQ Y R @ S RY FIRIHNURGX FRIE R BW HRLIVOD P L (DAMIORD
DWHPSRULDWRRQDFW $OM\KE X VEHG R QZH. WKL R XU VL Q F O XGKIAW D E L O R]IV WWSEIQJ D P HIMQW 6 & 8D \Z H DO/
UHVXVF LRUW WRRWLE\G WH V F UVE@IE FHVWKBWU ESRRGEORBBULYDWLYPSODBY I L Q LPMAMYKRIB/ U H D WLRW & W
VHQVH RI FROQWLQXDWLRQ RI IUDFWXUH WUHDWPHQW ZLWK DQ H[WHUQDO IL[DWRU RU FRQYHUVLRQ WR \

.H\ ZRUGV WUDXPDWRORJLVW GDPDJH FRQWURO IUDFWXUH
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6YHEUHORPRUWRSHGUNRWMI MMIDXPDWRIRRJRGIR 8 QDAHPDGIXVNRULVWDDRRYXWHUEWRWRM SLVDQD
KHPRGLQD®WNM D E LPHRRNRYR D QL]FRIG RW Y RUH GUIR E O H PYOS/RVNUIBHERD FR Q WARRUW R S8 BQBMYHGBOQDFL
SUHORPW H SKHP R G L Q DN WW D E LFOUJR\OWYRTQ D DMQ®DPGRND]¥MXQ RMMR SULQFNBB W BRGINDHN D N RV X
YH LBURULWBW HOMX SKHORMPID$0$*( &21752{1 LVSRAWRYDQL VYL RUWRSHGVNL SRVWXODWL
257+23(',&82 '&2MHQYD]ISURFUDBIR MB X ORND NR
VWDELOSUMORMDNRNRQWROLUBQMOBXUNRVWLMX 6 86§

N D RS U H ONRIPU OWBIS V R O X QVGLIN PIF'I&N D6 O R E RIGRXR P R

UH GDRYBURFHGUHYWBYORDXWHW QMK EKHORP (5

SURFHGMXUQGLYLGXDR]DRYDQRGWHS LSRY UH Gl R c RIMLR D X WRSWHL L Q 5RIDQ W WIDXRPX GO R G HVIVKD ® M D
NDR KHPRGLQDWW"EWYDJH HIDRFRL M HEQRADW R S H G \RNJRAMR SMIRSKE R Y RGSRY P URVLD GRIG KJR G L@ R DM Y HEBIRM X
VSROMID.NQVNM(\RRIUWNRYﬁO)LND3URFHWE(;LSQRH(UI-V(EIH HVUH=ND QL @IDVH U 5 ND XOH SDF LM R/MWD
RGUH @MW QRE& LD ,661,66/NRUDXPYUKXUVWDYBRMPw U OB PARG S UH ORI LR VW LLMOXLD U O L E H
SDFLMHQIMERGHILQLRUWRE HGNV NRIMMDPRD'&2 G L NOBDRS X W DGR §MHHN W U H XM WS B 18 R U H &R
NDREOSMLYUHPGIQRDQMD 3D FL MG RMMK UHGQRVW 35110 RVALLE LIMR X LLIN D U OWLXGX JNR VMRWIEQ DM HA&H
VNRUDL PDQMBHRSKRERARJLPH@HVLQ L VRILWWQRS HGMMR/ L w.ovMiD E L OLS R K M D BLONW DRV R7WRIAE®D J O D & IDW H
OH HQMR VHSULPHQNRBHRMMKYUHQRNWBDHNR /| oG PR/ QHP ER OS MIHV X WIRELODWHSDOQRRIMDIL]H
7DNRGMEVWLOOR $QGMUNRIQ LRRWIFLRAUE QHR RPHX | p x U D
YHR AR URNRAW UGEQDIYNRYDVWDODRGLQH 2QMH ggypyomBEWH ETH I L Q BRUMU OER® LW U D & B B WWRQW
GRSXQMHQDRGLIERGRGDWRGKOWLSSUHORMMYH |gpmp D@ MIBYL AHR Y U H GWILH/Q\DHROQD M P D@¥WIBIQ DW R PV N H
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UHODWLRQVKLS ZLWK JHQGHU DJH ELUWK \HDU DQG VXUYH\ \HDUV OLFURE +HDOWK 'LV H GR
ODOIHUWKHLQHU 3 &DPDUJR 0& (O 2PDU ( /LRX -0 3HHN 5 6FKXO] & 6PLWK 6, 6XHUEDXP 6 +HOLFR
GRL \%

+DWDNH\DPD 0 6WUXFWXUH DQG IXQFWLRQ Rl +HOLFREDFWHU S\ORUL &DJ$ WKH ILUVW LGHQWLILHG
6HU % 3K\V %LRO 6FL 2 GRL SMDE

&RYHU 7/ %ODQNH 65 +HOLFREDFWHU S\ORUL 9DF$ D SDUDGLJP IRU WR[LQ PXOWLIXQFWLRQDOLW\
GRL QUPLFUR

$UJ*HUR - 6LIULP ' 3DWKRSK\VLRORJ\ Rl JDVWUR RHVRSKDJHDO UHIOX[ GLVHDVH LPSOLFDWLRQV IR
+HSDWRO GRL v ]

3RON '% 3HHN 50 -U +HOLFREDFWHU S\ORUL JDVWULF FDQFHU DQG EH\RQG 1DW 5HY &DQFHU
7VXJDQH 6 6DVD]XNL 6 'LHW DQG WKH ULVN RI JDVWULF FDQFHU UHYLHZ Rl HSLGHPLRORJLFDO HYLC
GRL v

. XPDPRWR &$ ,QIODPPDWLRQ DQG JDVWURLQWHVWLQDO &DQGLGD FRORQL]DWLRQ &XUU 2SLQ OLFURE
/DQ]D )/ &KDQ ). 4XLJOH\ (0 *XLGHOLQHV IRU SUHYHQWLRQ RI 16%," UHODWHG XOFHU FRPSOLFDWLRG
GRL DMJ

/JHYHQVWHLQ 6 5RVHQVWRFN 6 -DFREVHQ 5. -jUJHQVHQ 7 3V\FKRORJLFDO VWUHVV LQFUHDVHV ULVN
LQIHFWLRQ RU XVH RI QRQVWHURLGDO DQWL LQIODPPDWRU\ GUXJV &OLQ *DVWURHQWHURO +HSDWRO
*DQ] 7 +HSFLGLQ DQG LURQ UHJXODWLRQ \HDUV ODWHU %ORRG 2 GRL EORR(
ORWXSDOOL 6. 2URV]L 7/ 7KH QH[XV EHWZHHQ +HOLFREDFWHU S\ORUL LQIHFWLRQ DQG DQHPLD3D V\\
GRL IUKHP

.DSWDQ . %H\DQ & 8UDO $8 HW DO +HOLFREDFWHU S\ORUL3,V ,W D 1RYHO &DXVDWLYH $JHQW LQ 9L\

$OODNN\ $ ([SORULQJ WKH $VVRFLDWLRQ RI +HOLFREDFWHU S\ORUL :LWK $QWL LQWULQVLF )DFWRU L
6\VWHPDWLF 5HYLHZ &XUHXYV H GRL FXUHXV
HLVV * *RRGQRXJK /7 $QHPLD RI FKURQLF GLVHDVH 1 (QJO - OHG 2 GRL 1(-o0UD
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SUHG P HDADP DN R O/RNIRWLY L N R CBEBLIVWIRRIRNE X K Y WWERR GHPRSBBDMSRIEDWNRQFHQWOQDNLMRRHQWXVHSHQ
LQIRUPLVBQRFWERWUBERFHQKXNDULSE FQAWDU D W L MINRLME B UBSE QH BIR XV X G H QLW B U W RINDIBRYV O X¢cLOD
1D UDQJLUDQMH VWDYRYD LVSLWDQLND
5H]XOWXBMN XS GRIRBQNHW L QD Q DKNR QDX WD W L B®D 0ERG D WINNIM X MHQ RDQNHWSLWQAND &
1DM YV WH G H\DHR MODRE UXJR G L\QWMXG LM GRMIDMWMWMNGHQMNYBMBWIRGLQH 8R HQIN WD W L]\QW LDNMI®DO L N D
LIPH XV SLW LIWX®PBKG Q RMXRGLYMGLUD®MD ,QIRUPDEBWHQRYLQD LVSLWDIQLNDa 'DMRQMLKRYRM
SULPIBRIYRQKQQRIPIWIDQRUD LVSLWDIQLN® 3RV WRWOLW L]\QW LDNIQPOXKNSRW U BIHERHMLQIRUPLRDQMH
.3 s IDMEHR/MWXGHQDWMDRU LL\QWIH DR QWR UP LR DBQSHH P XM M RUL & HQWHE Q HOA YRV D W L]\DWD LDWH®I RH
NRGHQIRGQRMRXANDWFH & s 9LARGRORY.VGHWDQLNDR U IDWEL D WHIMD KR X]GEQXXRGDWDND
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LVSLW b RSLRNER O MM R Q MHHQ W U D F L Mk LXVSHAGRMBJIDQSMHND & 2EDSR QYD M YN.RYLMVQHER OR € X

& LPHWLONVD QWL QeH 6WXGHOMALGR MSRWUHE GMB DIRIGQ RMYXWXGHQWNLQMH S
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.3SUKSRWUHEMO YE&XUHQGRYYPIWRGMHR HNLBRWDORXSRVWRRBHNIX QLY H U] LMXIQW ERDP O BIRD W UG BR.
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.OMX QH NRJQLWLYQL SRMD LYD L LQIRUPLVDQRVW VWXGHQDWD VWDYRYL VWXGHQDWD
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QRRWURSLFV 8VH DQG DEXVH DUH FRPPRQ LQ WKH VWXGHQW SRSXODWLRQ ZLWK QXPHURXV HWKLFDO
$LPVHWH UP LVOKIHZID U H @HPH/G L F/DVWOX G HIDKAHEIW W L WU E 8 MAKOHV HD Q & KGIH BIBR IU L RND G Y HH M H FRAI&/( ED V IRGW K H
DVVXPSWLRQ WKDW WKH XVH Rl WKHVH VXEVWDQFHV LV UHJXODU

0D W H DICDBCH W K RGAHF UR VYV V HFW KEBIDWB RQ G X W A B U B/IROKW \ SRIID Q R Q\PRXY YUH V H IDUW K)HD F X GRWO\H G L FLQ H
SULAVILQMEHP SRKB DG T X DLLQ/RNBWID L W U R 8 QFSIH U J U D 8 K B WRAIEX G R QWAKIAL U WW UBHID Z'K RG L G RS\D WWKHH[ D R Q
WKWXEMRFRWDUPDFROQRAIR[LFRYRDXQVED UM LS WHMEX GK HT X HV W L R DQPAXWERFE R G H P R GIDMEIOWVRD)
FROQFHQWDQ®WRKBDELWNYRIQQIRUPDWYVR@VVRHYW QG L\DNVHV VR KRG WV H K H/ W U D W L IR FDKYADRPE DBV
SHUIRUPHG DFFRUGLQJ WR WKH JHQGHU RI WKH VWXGHQWY DQG WKH /LNHUW VFDOH ZDV XVHG WR UDQ
5HVXQWRWKMRWEOERWHYSRQGHQWY TXHVWLRQRDLUHY  ZHUIHQF O X.GQMIGH Q B D W LO/DWE B D@ \AKLHY
PDMR RUMD OHW X G 8 W R W KWH FRGIBRIVW X G\ ZKLGWKRD MR RUMAP D O M/ X G & WINJ R WV KIH. U VWD U $
VWD W LV B D OGHD W H Q RHE V H UEHMBZ MHKEH[ D P L JHI® XFSR/Q F H VDK DRIV W X G\ ,QIRUPDWERRW UBHZ

IRU RIUHVSRQ@HQWV) RIUHVSRQBHQWAKIDWUWX | I LFLHQVROBDIER MWW HLHD ) 7TKHUWND

VW D W L WKL DR OGAD AW H QEH. Q Q WEIKED W D EIIRVIHM R U P [DVERREW S 7KHODUJBIXRMERW/ WXGHQWVXVMWKH
LQWHG DWW EIRWUPVR U P IE REQ/Z K H WHK EKIMED VW D W L WML 1 B D [LKD DKAHER P HG KR @ HQ 0 ) s
ORUNKEKQRIUHVSRQGHQWW WK GLDWHE®D BIDUHOL G BEED WD EDWHKWRWIOERIVWXGHQWXVRQRIWKH
PHQWLRQWNG ) 7KH RVAMR PP RUH D VRMW HERWK RXBIVUHV SR QB HBRSW R FROQFHQWODWLRQ
DQBHIRMIDPW ) %RWHK[HRVWOHLQNIRORED ) DQBHWK\O[DQWKLQHV ODOWHWXGHQWYV
XVIFUHDWILQELILPIRURONMMKDBPD @MW XGHRWYV ) s %RWKRXBWWXGHWOWWHRFDLQH )
PHWKDPSKHWDPLQH DQBPSKHWDBLQH D W KRR VG\D Q J H WZROL\D HQ NBJIRO ZIDID V'V H \DWM BHD | HM(W )
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FRXQWU\ :H EHOLHYH WKDW D VLPLODU VXUYH\ VKRXOG EH UHSHDWHG RU RUJDQL]HG LQ D QHDU IXWXU
H\ZRUGARJQLWLYH HQKDQFHUV VWXGHQW DZDUHQHVV VWXGHQW DWWLWXGHV
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SUREOWINHR Q FH QW WG EM MRRPD M HAD ] OXRSIR W UGHRENHH
VWHSHQXPHYRQMDRXNSRWUBEH LEXSVWDONO D/®X

R HNLYDQLP
"OLQLPDYIS@PWNYVLPGAEDWR UNP D UMRKD U GAHH VW R
SRSXODUISIRMNDKM B3 UX&W PHEEIEBODJD B BIGMH XG D
GRELMGRFUHLHK X O W BMWMIWR WIDNRULA BRBINQUHGVWDYD
EL QIR WH V \W\W X GMLIE R N D ] B O/DD NOWL V &/KS RPWIR JRL & H
NUHD W LIYSIURRVGKIN W Y @FOMMAMD N FP Ric HG R Y HX/YWH] X
W LPGIDVW X G HIQUBMHDN R U L\GWIH LAHUYRRIELWKSVWDQFH
"LQWHOHNWXDOQRJ GRSLQJDH

W X G W@ W UDW M P DEIKY R Q.1 ORRB P ERD3 & WRREK VN O D G X

2EHUXINSL WD ELDD UHWHBRQHNDGIVWRYUO DR HNLYDQRERDBPR QMLMREWNQLVP DSULOGNH

HVWNRRULMWHERORE X & LPHWLONVDQWLQH N
= 0X & NIW X G HIOWAL QIR I9(SR,WUHE(D"ME”ZJXMWQQRVXOXa(]})[MWXGLl@[l)]lQI:IDNWI)R)%.YHZNIZNRULL\,Q/\V/\I'-iHBQ}‘Q/IESUDYL

QDCHQVMWXGHQWH @ s 5HIXORDBRW U HED LIPNRWHODYIBOLQDM HAMRQIRUP LW DUEGNDDD P H

SR M H GLROLKL VEROR LF B WWXGH@WGRDSQHND\}IIXQI;QWHUE@IHI-WDGUFQ.HUDQLLI-QQRIUPIIFRMR]\AJXS/LXSVWDQFL

X 7DEHOL DNRVHPRGHVXPD GDQALRVWDIYRUQIR UP L QMR FIDO X M X
QHRSKRGQLP LQIRUPDFLMDPD
2GXNXS QRR UM B &WRQ RKES R O R WM HQRPWNRY D LW LY QH
SRMD LRONWRMQEMY BUHG GRMW S R YAMNSXU HS D UXWLPD
REOIGDMHWNWYOHRHD BIWDY QR HADLOFRIXSRW UHE X
VXSREROMBRQFHQWIDFGR B D J ¢ B DWIE QW X GX. M D
4YDMFDMWVRMGEIIPB XX HQLFYWDURBLRRGLGELVYV
6HFRQGEFURRIRY H DBNGIQ RASWRE RO ME B Q MIHQ WWD FLMH
QDM HEDIONRULA RQIMKSVWDIRALQRYQELNDFI@MH
,DNRVSLWDGDPIWHY@MRHQR SRYH DBXGIQRWHIIUH L
QDM HAD]ONRIULA NREDBSRQDUDIL IRXEY DM F DAWAKDNGIL M H
JGMRYRDM HBDLORASRW UB DD EIU KW X G HORWLE W L
1DSUHY H QRLHM ¥ GMHHNER O HIYOQLL VXD Y R GIDO IV HU D GRL
NRIJQLWSRQHPH DMDLEIMU N R OHSMLMRIQ H N IGRU X J L P
REROMHQMLPD
1DM HXSRWUHE 8 RDYDERMOLLINRE BUXSMSLWBRLND
LIJUXSNRIMQKDQF AU VNO DN H]XOWBGDERPO MQLP
GLMHWHWYNQIRPHQGDIMDD MY 5 MHG Q RUMRK PDORP
SURFHRQWEROREPDM HMRULA HQRBEHUXSNMSLWDQLND
1HR HNLYBEQR&NR F H\QDX\G HIPIR & DR Y BOQIRN DGR R ULV WL
PHWLONVDRQRLQHYNOD/EX HNLYD WREPDUGBNRIHLQ
VYDNRGQHYQRHWSREXODNRGKPLUDS |HPOMYWRJ
SRG QHEDMDNHO WX UWHD W XNVRM QLR/AV U D ¢ VDR & B KX
NRULVWLYSLWRGIHND MISLMIYDED® @RWHQFLMDOQL
UDJORRYDRRGHREL M@ E HQERW LRH/BH X SHPRCHELW L

.DGUHID®WYWDYRY WA HRMGLFRGH R FHQMHQOERE  \y pawyviRy S L WY WIXGIBQ VR O RV SILWD U P D N R RILNGIH QW L

QHg¢HOMHOQNIS RWH GBQAKKXR HEWDW LI'QWLDNIOHO L Ndiy vig UX IR G LQIHKXD SR KD DAL XS R] QDWW H U P LRRH

X RGQRYPSRQAVSLWDELNBEUD@IQIUHPBHGLMD QL (jx SPHW L O N UBQMWARDG B RIMHIVOH R | L DIWEX D Q N RWR

LQWHUN Y DRISWHIGRP XR HQRUJLRGQH¢HOMHDINE L MDpym 10D HORR B DR Y RG DV W X G & QWD ¢ O MIW RO P X

JUDILNRZEH UX SR X G HQD VQJ INFINDIR Q ® DQNHMHE DM MW L PGIR E L M H X O\ DWRRQ R GV W Y D UQR J

PHWDPIHWDPLQ 0 & RVWHOLK .3 R HNLYDQR NUHDWLQ VH PQRJR HA& H NRUL\



LVSLWD GIGFEHBDY X S O H PNHHDIW RY BGRE R Y H DWQIM@H V GBHD P BW X GSLRWH GLRMGW H R QDD Q L NHIDNVBID D RAHD NYYLKV W X
PDVMDRG D P D WMXaW LYORQR URRLAL>H @E URMWQHK G L MM X G AUIRM X G H @ BRWIXX HVW Y RY\D\® X GMLINPID Q NRLG
QDODIKH]X.]PH XUHDWLQ®I QLW LYQ@NKLOWDX G QWD SO D Q L UDVDRGL IMBIE X K Y DAWDCEDY QW BLK G L\QW X GLIMX
SDFLMHQWIP\DVD JRGLQBRMXXSRW UHERDMIDIEER] L RE XK Y DVAMXLG W IBW K J DK X O &/H MG L F SQWRNQE W XGHQW L
RG J GQHYWRNRPGDQMHQDAGREROMADQMRUR QR/MG UXMELY HUWW HWI DNYEBPR¢HHQHUD O L JIRNEDN L
SDP HQIWDERSDP H@EMXR MXQIDXQD SUXQD]DG@RVWIRM EHO BIDAIDXNOMX X WHWIDLW L RWE U INSRKGXDPRHURGRVWRMQL
RGUH GRMN BN UH D WLQS/OHPRHRIWISRYH DNRNMELWLRGHRYRRYWRAMIR Y DG QR HLWQOGHLY DBNURGHRYRUH
IXQNFISMMHEQYRWXDFNRBWELRHQHUPRWIQNDU X & H @IS L W DLQUID O B UX 8 WS BIQHY D W Q IR I/ HRWSAMY DIMRY R
NDRWREQHGRVWRWRNRP DVRYGRIR YV WDUDNDH D W L QWK S R W UHEWN R W]UNDD O R WIRL VO PH CSLR VW D Y SLWHIXRM H
VXSOHPWQWRYHGRUH LEURPH@D VSR O R GHIHWPH Q DX S R W PHELL ONVDQWDQOR PDQMHQRMHUHVRYR QR D
UHDNWLXQRVMI QRWH@ELQG URILF LM HQHDOWHHQ IE LY R G LGOORRE L M B Q @ MHH VW D D RRWUGIHEMRGN RIQLWLY QLK
NDUDNWHWQVEBQYRBHPH DWDLJFYIRRNDMX KWKANR HSRMD LQBJBRWRQ PD S UDWHRYV YWHV U D ¢ IWHE QOMAESURY HG HQR
X HQMX @SRNHRYIVLPSWRRUXGHORPRYXXSRWUHERP G H ULRVS L WRINR WD GDXS RW U NEWK G H QD BFO M L P

N UH D W LMQASNOLHKP H-Q D@8/ DH W S R VMAHDSYDBIDP X & NLIV S LW D QUAFLQ L WS M Q LFPU P D @ D RIP]D R ¢ HRURIV. WXV U 8 U X J DWLHV L
QL WXRAY KNS R]QDERY LIPQ IR U P D FWMSIR DH DYALIAGR UL VWIB P LW LRW R BH U L RXG X V W DXCIRWWRYEWX S V WADRQRELL W L
UDGIRVWL]BRGIMWISKR UWYHUKRUPQRYRDGIQDSUH HQYMDD D VWDYRYL GUXJD LML X RGQRVX QD GRELMHQH
NRJQLWLSRVRE QRWIEQLK® MHNDARWRXILQJV HEDINR SD

PRQLMMRIG LRRDH/IV X G H & WNIRRU LAMIRS X XGIELPQLVX g /_§/ §

GRYROMQR SR]QDWL DOL L QH WROLNR GRVWXSQL QD WUTL&WX
*UXSBNRMESURS L QRMME HGWH WNRU IPHWVALV SLWD QLFTPD

'R E L MBHD] X OMWIVMD WQIRRGR HNLY RERUUBBMIWYMH D % O LY R O R WIVDXG HRBDBWIIOH R U L \QMINE RE R $ U R E OWP D

X S R W WINHRBAW X G HAVDRYIR N D ]BDLHV D>Q @ANDD M F VUMD W R Q FH Q W UDSFUBIR@D J DY B DWIDM HNHRUL & .BQUHODNR

> @OLEURMRQUMHX BHURP HWD @ W X G HNGRWIXN R U L VWA ROV W E § Q 6 QM H WWHVE DMIB H Q B/R O RE0& N D]W@FL D W Q &H
PHWLOIHQGE NP X H VW DXCSARWNLHRE/MY IDAELLKN W D E LNORQULLKY WHHD WU R© D &IW X G R Q RIIIRD Q NNHR U L\BVWHR M H
VXSVWHORSFIGKY D@D N R KRGRNDD@EHH XQMLP®E H L]GDMXHFHSWR FHQW)XQRIRRQ MR G QRMXQLYHUMN WHWH
RWNULSRIQHPH MY XQ M@®YDLQMH ® Y D LMFRUMD G XMEY URBES' X 1DAYW X G RIRN.H DKL VRMNR ONQ BDXX
RE]JLUGBMH O HJINXGR YILJ@R X S R WOHHNERQMDOG. MU L Y DW S P W D GRX W L ] JGIVMHO W.D@RG LY GMPWSHKBHUIRUPDQFH
DPIHWDRPGWLOIHY DGRV R YL@LL N D¥W MSFRY H] /@D SUH YV V X6MX G IDQ WIIR G LQIDGR YR @ ) GRUP RWRQGQLWLYQLP
X SRW UHERPI DOXQIKWDQFUL]L (REPOLFERQDADQMED SRMD LY DDVPRHY HR S K RGOYRV W X G XS WIDHD GHNYDWQH
‘RND]DQWH SRYH]DQRMWM X]JORXSRWRNEKOHNRY.D L]YRUGIRUPL\3RQMOMIGR/ HFRUJDQLYRRQRDVWDYBHQH
SUREOH P DRVELOQIRQ D 4 DNDVBDW R XL P S X O V L YGRIR'\L W D Q BAQHRG D YR BME H G QIRMWNLD V QR 8\ R | R UQLDRIS D V QR W
SRQDARNRBILA BOMNRBILQW H BV LKR VW X POXCSMMWYDIMIHP R P H G L NSIRAHVEMIRGWDXX SLW D Q RIRW U RSV R D DVE@X
VHUHWXBRWUHEORMDX Q BIXLIPV SQWAL ANRMLF B XGHQWIHQGRYDRRLYHU]LWHYWLHVBRcHVHR HNLY®RWD VW
QDM P DEDMNEX H G BRNMX SR Y LRE]IL URBY HJD RILOHJID O DR X SR W & IDESH V HERQRR W U REDXNDX QRX WD & RHWP OM L
QDUNRWLFLPD OLAOMHQMD VPR GD EL VOL QX DQNHWX WUHEDOR VSURY
2EHIUXSWHXR HNLYDOQRVOQIHLNRMHR WS RWUHEDNHWL NLK

SVLKRVW L PWGLIKRE Y NDHD DMR S D V3Q & W Rl HG D WERD

JUDILNREXENY S L W\D)XQ DX 6 R W PHHEXL O N VLEQ @M § DK

UL]L QLRVERIRIH D WILDMDY H U R YW XVRQDL M BIMEH OCRDV W X G H Q W L

QDM QLR GK\D\WD X GILLMDRAY HINP D W N EA.E X GXS R ] QB RM H

VXSVWD/QIKEUDMPDRKWLONYVRQWILIDEKGXSR]QDABL

QHCHOMGIRMRFWIYUPTLNKRPL P HQUWH D WL @DV S LW D\QL F H

R F H QLIOH] V HRHIW L O N VIDLQ W QIR GR) RME L U D F HWERP

X VXSURWQRVWL VD NRUHMVNRP VWXGLMRP > @
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'DQFH $ 6PDUW GUXJV $ GRVH RI LQWHOOLJHQFH 1DWXUH oD U 6

=GHQNR .RGHOMD ,QWHOOHFWXDO 'RSLQJ DQG 3KDUPDFHXWLFDO &RJQLWLYH (QKDQFHPHQW LQ (GXFDW
(GXFDWLRQ JHEUXDU\ 9ROXPHV  2VVXH

6LQJK , %DUG , -DFNVRQ - 5REXVW UHVLOLHQFR B®&BUPCERRORQ WAD® ARNOHWHYW HRDKEQFHPHQW DPRQ.
WKH 8. DQG ,UHODQG 3/R6 2QH 2FW H

:H\DQW // ODUUDFFLQL 0( *XGPXQGVGRWWLU %* =DYUDV %0 7XUFRWWH . 0XQUR %$ $PRURVR $- OLV
VWXGHQ@QWVLIBDZ RI WKH OLWHUDWXUH DQG LPSOLFDWLRQV IRU PRUSKRORJLFDO DQG FRJQLWLYH HIIHFWYV
2

JUDQSH %DJXVDW & 'LHW] 3 +RIIPDQQ , 6LPRQ 3 8OULFK 5 /LHE . 8VH RI LOOLFLW DQG SUHVFULSWLR
VXUJHRQV %0& OHG $SU

5SHSDQWLYVY ' 6FKODWWPDQQ 3 /DLVQH\ 2 +HXVHU , ORGDILQLO DQG PHWK\OSKHQLGDWH IRU QHXURHQK!
3KDUPDFRO 5HV 2

6FKUHPHU 0 %ROW , 'H -RQJK 5 20LYLHU % 7KH IXWXUH Rl SVIFKRSKDUPDFRORJLFDO HQKDQFHPHQWYV

*HUUDU®GFROP 5 OHFKDQLVPV RI PRGDILQLO $ UHYLHZ RI FXUUHQW UHVHDUFK 1HXURSV\FKLDWU 'LV 7

%DJRBN .DPLQHU < (IILFDF\ RI VWLPXODQWV IRU FRIJQLWLYH HQKDQFHPHQW LQ QRQ DWWHQWLRQ GHILFL

$GGLFWLRQ 2

:RRG 6 6DJH -5 6KXPDQ 7 $QDJQRVWDUDV 6* 3V\FKRVWLPXODQWYV DQG FRJQLWLRQ D FRQWLQXXP RI |
2

3DUWULGJH % /XFNH - +DOO : $ &RPSDULVRQ RI DWWLWXGHV WRZDUG FRJQLWLYH HQKDQFHPHQW DQG

$XVWUDOLDQ DGXOWV $P - %LRHWKLFV 3ULPDU\ 5HV 2

+D\HV &: %DWDOGHQ 3% *ROGPDQQ ' $ ZRUN VPDUWHU QRW KDUGHU DSSURDFK WR LPSURYLQJ KHDO

/LDNRQL ( 6FKDXE 03 ODLHU /- *ODXVHU *9 /LHFKWL 0( 7KH 8VH RI 3UHVFULSWLRQ 'UXJV S5HFUHDWLR

(QKDQFHPHQW DPRQJ 6ZLVV 6HFRQGDU\ 6FKRRO 6WXGHQWYV 3/R6 2QH 2FW H

BKHUPDQ 60 %XFNOH\ 73 %DHQD ( 5\DQ / &DIIHLQH (QKDQFHYV OHPRU\ 3HUIRUPDQFH LQ <RXQJ $GXOWYV

3V\FKRO

'RURWHD .RUR&HF .RULAWHQMH VWLPXODQDVD X VWXGHQWVNRM SRSXODFLML L DNDEMMBVND XVSMHAQR

6WURVVPD\HUD X 2VLMHNX OHGLFLQVNL IDNXOWHW

3RRUWPDQV -5 )UDQFDX[ 0 $GYHUVH HIIHFWV RI FUHDWLQH VXSSOHPHQWDWLRQ IDFW RU ILFWLRQ" 6SH

3LUHV / $ 0 HW DO &UHDWLQH VXSSOHPHQWDWLRQ RQ FRIQLWLYH SHUIRUPDQFH IROORZLQJ &UHDWL

H[HUFLVH LQ IHPDOWKR®BWHVDH[HUFLVH LQ IHPDOH 0XD\ 7KDL DWKOHWHY - 6RF 1HXURB6SRUWYV

/LQJ - .ULWLNRV 0 7LSODG\ % &RJQLWLYH HIIHFWV Rl FUHDWLQH HWK\O HVWHU VXSSOHPHQWDWLRQ

WQGHU $ .ORSVWRFN 7 &UHDWLQH IRU QHXURSURWHFWLRQ LQ QHXURGHJHQHUDWLYH GLVHDVH HQG R

6W|FNOHU 6 +RO]JEDFK 8 +DQHIHOG ) ODUTXDUGW , +HQPW KH SHUXNIEU VD @ HZU HDWH IMDE B H. ALIGHERAUQ HU U

3HGLDWU 5HV 6HS

6ULI 6 *XLUJXLV $ )HUJXV 6 6FKLIDQR ) 7KH 8VH DQG ,PSDFW RI &RJQLWLYH (QKDQFHUV DPRQJ 8QLY

.RUQ / +DVVDQ . )DLQVKWHLQ 1 <XVRY 1 'DYLGRYLWFK 1 1RQ OHGLFDO 8VH RI 3UHVFULSWLRQ 6WLPXC
6WXGHQWY &KDUDFWHULVWLFY DQG $VVRFLDWLRQV OHG 6FL ORQLW 2

/XKH - -HQVHQ & 'XQQ 0 &KDQ * )RUOLQL & .D\H 6 L VXU 1RQ PHGLFDO SUHVFULSWLRQ VWLPXODQW
$XVWUDOLDQ XQLYHUVLW\ VWXGHQWY SUHYDOHQFH DQG FRUUHODWHY RI XVH %0& 3XEOLF +HDOWK
6RQJ 6LP +1 B6KLP -< <RR %< .LP '+ /HH 6+ 6DIHW\ DQG WROHUDELOLW\ Rl .RUHDQ 5HG *LQVHQJ LQ KH
UDQGRPL]HG SODFHER FRQWUROOHG WULDO - *LQVHQJ 5HV 2FW
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$OHNVDQGUD 3HWURYL

$8725, DOHNVDQGDRBR FRP

$OHNVDQGUD'BPWNR YD WMLDQ .RUHBOBIQD 3HWRIMRIYVLODY % XP.PMARUHQDR 5D"HIRSRYDE D NROYOL DQD
ODWL
.OLQLND ]D RUWRSHGLMX , WUDXPDWRORJLMX 8QLYHUJLWHWVNL NOLQL NL FHQWDU 6UELMH %HRJUDG
,QVLWLWXW ]D RUWRSHGLMX %DQMLFDp %HRJUDG 6UELMD
.OLQLND]D NDUGLRORJLMX 8QHQMIOUWMHWHNNL %®IRQUMNG 6UELMD
&HQWDU]INDOQX PHGLFLQX L UHKDELOLWDFLMX 8QLYHUJLWHWVNL NOLQL NL FHQWDU 6UELMH %HRJUD
,QVW]IWERROHVWL GMHFH .OLQL NL FHQWDU &UQH *RUH 3RGJRULFD &UQD *RUD
OHGLFLQVNL IDNXOWHW 8QLYHU]JLWHW X %HRJUDGX %HRJUDG 6UELMD
OHGLVFLQVNL IDNXOWHW 8QLYHU]JLWHW X 3ULaAWLQL VD SULYUHPHQLP VUHGLAWHP X .RVRYVNRM OLWU!

5XSWXBDNREQWHNWWHGRFRUCRYJIXSDMMHGRE DM HE R KU ML MB VW HA@DRAY IY U VS\RY UIRGEELWRVOHGLFD
WUDXPOQRIDREBA NHDYB®MBRYOHGH FIDQ H U D WIQYQBIP D BVRRQMRHNQH N/ B H & DEYHDB UH G L V S R QY WDIQ K1)
NRQWLQXLUDQLK SRNUHWD VDYLMDQMD L RSUX¢DQMD SDOFD &DNH

5XSWXWHDN(3Y HV FREL GRIADYHUHGHWXWHNRYEB W XWUHQE B Y HRID W L Q XS RIQ QRO RIDNIMHV PPIRXREDX ]UR N X M H
UXSWXQXNYIXWWGERUFXSRVWHKYBEGMWREBWRJIHHKDRQL]IRPBRY UHGRDW WDEIQ DN RQ@ D XRID SD O MIRQMDUD Q
KHPDWRPX\RPRBW W DWERVWRGGER Y H DSUMBVXYNBO DV V8L R\RBRY XD BISHU L WR R NIDD]YBWRP XY DEGH XD ® M X
PRGHSRYHGWQHNURJWIX S W X WHI X NWY/H W DIYDIN REU H N INGRID W L Q XYMLHWWHIA/BID UHWUDEBRMY LPBOQRMNDUD HQD
GHJHQHUDWLYQLP SURFHVLPD NRML XJURGDYDMX GLUHNWQX VXWXUX

3UHGOR/RQR I UHW AOUQN.U RIGHYBI U 1D O D Q3 HDOCREDIO EOALU D Q V'S RV H FVHNKIM W HIQQ B UFUR S UL 8WR MKW D] Y LR
OHQVFK JRG > @

7UDQV S RIMHWADINIHK L U X (BANF H GKIXAN O M XUXB R ] L F L RIXIQUNFQ IR @ DIGRY MIHE IV HRE QR YX Q B FRANMDH W@ MALDYNHH
2YD RSHUDFLMD LPD ]D FLOM GD YUDWL SRNUHW IXQNFLMX L VQDJX &DNH

8 RYRB D GYU HQ R DIDRRY N X KD HRHDGWU D X P DUMK\E NV H W/(13Y HP HW R G/REPD Q V'S RV H LN HD2 S L V X MRISPHRU D WMHY QXL N X
WUDQVIHUD WHWLYH (,3 D QD WHWLYX (3/

.OMX QH UH L WUDVQSR]JLFLMD WHWLYH HNVWHQ]RU SROLFLV ORQJXV HNVWHQ]RU LQGLFLV SURSULXV

(1*/,6+
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$OHNVDQGUD'BPWNRYDYRMLDQ .RUHOBQD 3HWRMINNLODY % XP.DMARUHQYD 5D'HIROSR YD EDNROYOL DQD

0ODWL
&OLQLF IRU 2UWKRSHGLFV DQG 7TUDXPDWRORJ\ 8QLYHUVLW\ &0LQLFDO &HQWHU RI 6HUELD %HOJUDGH
,QVWLWXWH RI 2UWKRSHGLFV %DQMLFD %HOJUDGH 6HUELD
'"HSDUWPHQW RI &DHGVR®RAOBQLKFDO &HQWHU Rl 6HUELD %HOJUDGH 6HUELD
&HQWHU IRU 3K\VLFDO OHGLFLQH DQG 5HKDELOLWDWLRQ 8QLYHUVLW\ &0LQLFDO &HQWHU RI 6HUELD ¢
,QVWLWXWH IRU &KLOGUHQ V 'LVHDVHV &OLQLFDO &HQWHU RI ORQWHQHJUR 3RGJRULFD ORQWHQHJIUF
)J)DFXOW\ Rl OHGLFLQH 8QLYHUVLW\ Rl %HOJUDGH %HOJUDGH G6HUELD
J)DFXOW\ RI OHGLFLQH 8QLYHUVLW\ RI 3ULVWLQD ZLWK WHPSRUDU\ FHQWHU LQ .RVRYVND OLWURYLFD

$%675%&7

5X S W RWHK\HX E F X W DV H @ ®RRADKHH] VOH/ IR O OOFEQ VAV LR QR IW KRHR VAR P P R.@XN LIRIIW KHH[ W H QWIRQ R RIQKKID Q BK L V

W\ SRIIL Q MK D 8 HW KWHH V R QW D XWPRY KZHU L VW P R UFHR P P RDQD U H V RGBW J H Q H URDAQLIOHD P P W R DSRHPVH W LLRRHRF X U V
ZLWKRXW D SUHGLVSRVLQJ FRQGLWLRQ GXH WR FRQWLQXRXV PRYHPHQWYV RI IOH[LRQ DQG H[WHQVLRQ
5XSW RUMK(ES /W H Q R & DROFORXLLQW KU HRD/ LV W WX B/H @ R &1 H H L F W MRIQ! D WEHRQW L QUEHRSY-WWR W L R QR W LFID)XEIX V H
UXSWXUH

(QINYDQWXQGERU@\SRW K HWIKSIDEN K R J HRYWWEM FK D Q IRVWYK L@ M XAKHE HO L HW KWW WW D X®PW Q IODP P DIW LR Q

K HP D W RPWDP H GW KALK)HK H DOMIOVE R Q. Q F U HLEBAHH V L)XW KIHQ H O FRW S B H @WK . Q F U H.EB/AUHH V \FXOUBHD X ¥ K D Q LIGVK H

EORRGS SDOQBED Q HMMER HF U RQIBX S WRIWHKW H Q &RWQ X F 1 WUMAKIHQ W H U UR SWKER Q W L @ MK / W H Q GUIRHQWV U DRW LR Q

WKH SUR[LPDO HQG LV DFFRPSDQLHG E\ GHJHQHUDWLYH SURFHVVHV WKDW FRPSURPLVH WKH GLUHFW V
ODQWUHDWRE EMAVSU RS R D H & KWIRGMHKIHQ W H U S K D CBIMRILADINDK\M K X REW U D Q V' S R WA KHH[ R/®I QAQRBUSALR/S U(L 3 V

WHQGRQ GHYHORSHG E\ OHQVFK LQ > @

+D QW HQ GARUD Q V'S R \DLWXIURI (SALDRCF H GWKUIHY Y R @HHIS\R V L WOLIR Q EQULVRIQQ @ RFQU GW B H V WWRKIKH Q F WRIRVKGID PD JH G
WHQGRQ RI WKH KDQG 7KLV RSHUDWLRQ DLPV WR UHVWRUH PRYHPHQW IXQFWLRQ DQG VWUHQJWK RI V
JQWKSBSHIHUH S RXW [S H U L H QGAFKYM U H D WRPIB YW D X R BMWLHQ GG WENWMKRHH W KIRIG, 3W H Q GB\RUD Q V S RWLGHMRFQJ LE H

WKH VXUJLFDO WHFKQLTXH Rl WUDQVIHUULQJ WKH (,3 WHQGRQ WR WKH (3/ WHQGRQ

.H\ ZRUGV WHQGRQ WUDQVSRVLWLRQ H[WHQVRU SROOLFLV ORQJXV H[WHQVRU LQGLFLV SURSULXV IX(




892" GHJIHQHU D WIHEMSHIIL NPHR J X G L U H NAX @/IX' U B W DNOUDLM
W HW(I3Y HM 16 H E U L GRRY®WD YRNL YIBW VHPUHV B LW WD O QR
SURYGMRURNVLPDO@RYRRSLERY X \HG G UXJRH] D
5XSWSROVNRY B WHNMW H GRUIBRYXV B/ MMHGRG >VOLNDRIXU® $OWHUQ IBWKXWHRY HP R ¢ HS RV W DYWL MNLR
QDM H&RXURMGDVHNDW H Q@ PRLEDY DY U VSWDY U P®Id I L WG L V W DUDER.MUWRN V L RIBON\RW H Q JIRHAQ RQ D N KUDHURHD]
SRVOH®IUIDX®PP QRIJORED@ HA WWHMDY OIMEBS RV OH GYIXDL X G X ¢ QIR O(G/ W H WQ BFHH W D N D U SOROY(RR® L) & 3
GHJHQHUDWLYQHD PDWROEG MR QHNDMWRGHADEHR] ]JJORBDN OLNPIXU@=DWNVPX LGWRY ODWHWHS HN UR]
SUHBSRQLUDWMXDIMIRINRQWLQXBBRNQHWDY LMDQSDHWKBGIQRIHWXPMBENX WD QRNRDIXUB 7HW I Y3D
RSUX¢DQMD SDOFD &DNH DVHKALMK3/WHWAQYXYBNMYR&A3JJOREOLNUHWRWRUAGP
+L U X USSUNFOF H ®»UDID V S RV H W(LK BPDW H W(I3YX.R MO D]Y LW H K Q L3VRPY H QW INW R U SWRIQFHLIFP 1 D SH WRHRWUH XM H
0HQ4 JRG @NOMXUXMR]LFLRIXIQNFQRAYDGAQMH WDIGR/ISRVWIGIPHUEDOGRGL Y XIEH X JRUVWISDVLYQRP
ELVHREQRVYXQNFRMDW H VADWELYNPIY IR S H U DIER.IMEF L O MO HN V UMRPRIDO R E B] J O REU HEDR WS R GWAH. VS UX\Q LN D
GD YUDWL SRNUHW IXQNFLMX L VQDJX 4DNH IXIXUB3RVWRSHUSWVANRARPRELOLAMD GRR RHVW
BULOLNPMD QLUWQMDV SR VIIFLOVHED WIR MBI HIXQNFL@BHG HO @BLPRELOLJRALAMAMID REDO FDWH SIBBIN VL MH
L]IXEOMMEPOLEBRDGRNQLEWHR MIQDJDV SR O RID ¥ W ¥ SHMMW H 8 YLV 3] JOREDN HR N D ® @/ID WRQ W U R®L VD Q
QHSRYUHWMHWEKHY DOXSRYMH HHQIRZIWV U H XIYWXNRAED L W U K6 D @ DN RXY B H G HOMOGHR QWMN R Q ELS VDUPIRELOMH M D
XJLPDPR QHSRYUH HQH WHWLYH NDR L PRWR U QX VERONNRER W QHHCAH HHLAMBOINK H)X@ HK D E L O L1]DNFR @ X

8VORYL ]D WHWLYQL WUDQVIHU VX SUYRUN OIX YIDN ONDHUHD BULXIEMR W RV QDB LOINRULA HQMD
SUWUDQWHWMQIDIREIDMHGBQSURFNENRULWW.NDOD&VNDGD FLMHNXEXOSMHRGH QBIRWU BN WDYND
PHGLFDO UHVHDUFK FRXQFLO 0&5 VFDOX ILILNODQH UHKDELOL]DFLMH GD EL VH SRVWLJOL RSWLPI

3ULOLNRP YUSHQMD WUDQVIHUD MHGQD WHWLYD JDPHQMXMH MHGQX IXQNFLMX
$PSOLWHKNGVINX UJRQR WGHVPRMELVEIRYRO®Q D
]JDGRYROMDXDMEKLADN R MHS R ¢ H O MID@H U J LMALLLN L
¢HOMHQH JUXSH
2SVHJ SDVLYQLK SRNUHWD X JJOREX PRUD ELWL SXQ
.R¢D L NR¢QL SRNULYD PRUDMX ELWL DGHNYDWQL L YDVNXODUL]JRYDQL
8NROSBRRWRWHO RRIP R UDBAXY D QL BBNRIOSRRWR ML
SRWUHE®W SGIV S RJHUALGEH R FH GIXR SR U DWHDQI]LELOLWHWD
> @
,QGLNOBIMHWIWUDLQWXS B Y U SGH L | HUKUWBWD DXPDW VN H
UXSWWBHANIGHI HRMWAL @XSVWIERFHHGIH PHERGGLQH
40RBHUHE UDIQIDOS. R L R P L MGHOS WHX P D W RMAQNLU LWLV
KURQLS@N UH®KSWX JRIQL 3UH O RR.IV W DIOIMMRLINEXY D
GLVORNDFLMH PRJX ELWL SRYH]DQL VD NDVQRP UXSWXURP WHWLYH (3/ D > @
OXVNXBNVWHRRRUGRQIXV (3/ VHX SURNVLP BOHOXP
SULSRED G QMGHROM DQERN HG LV WSOICERIO QIED ] L
GLVW DDOOPHS DO FQH U Y IEFREARED SUR I X Q Q X\DIB L DO LY P o ).%85( 2 3UHRISDWLMDRJU DN DMOQLVIOH N H
YLVNRWUHSIOFP (3/ LQXQXWUDA@RDWREXNRXWLEH i RsHUDWLYH SKRWR
IRY HD G LIB&IMS ROMDERIPE D E G X FMARROOQ R QULRYV
H[WHQVRU SROOLFLV EUHYLV > @
1DM H& W LR QR ORIV W DNV WHMV (3(HDV X GLUHNW QD
WUDXBEXPDWRUB/QEUHD® B PV W DUDEGERIMMMDHURGHUPLMD
JLKW> @.0LQL NAWPHIJOHGRIXJODYQRP DYBDVQD
QHPRJIX QRWUNIQWWH@IUMREDDRHPRIX GRWWDFLMH
SDOFD GR QLYRD GODQD VODERVW SDOFD ERO RWRN X UHJLRQ GRU]XPD 4DNH > @

35,. $=, %R/ (61,. $

WX

RUWR S HKG.WUNXXLUWNM B X P D W RECRRER @GU H J LRDO AM JO R
QDVWERIRVHWIHS ULO LG R]®D QMIDUHVED LPHWHRRMD Y X

KHPDW RKRIMNJL AR HIOEQHPRIX ®REBWW ¢ E@WMB B Y H

ADNHVOLNBJIXUH3@FLMERM URSMMONRPRUELGLW HODS$ ), *85( 27HW LHNDVW H Q QRAUBULR/S U LIMXWHDQ \QREW F L V
SUHJ®SRBO LN OLQX FEXW R YHGXYALHRY HGFD RO DY HG HQRHIQGRQ
LQFLGHOR®L @D QHU K X S U XWHW (37HDN R G D F L M HIGIW D

SUHORRAVWDOQRILMXYYD OH HQHRSHUDWOYQR NLP

SUHJOHMHRRQV WD WRIPRQR @RIV RGBRIXcDRMDRED

SDOFD 5DGLRJUDIVNLP SUHJOHGRP MH RWNULYHQD RVWHRILWR]D UX QRJ ]JJORED
SRVWDYRMHRIDJIQREWWHMWIYH,QGLNRMERGMHUDFLMD

WUDQWHWRLEH (B [ DVHWRILYAL (B D2SHUDWLH GIR) MH
MH]YUAB@RHVHRDOQDVW BSQMDNNRD W L Q WIHWMI3Y BD

7UD QVWHHW ([, BHDM HX V SH &NDRRU L A] BIQ HN R Q VW 8 R N EIHNWD

RSUX¢DQMD SDOFD > @

2SHUDWAMRQRSHUDNHMVY RGIHILRQDQARW FXGIQR

VWDGRALMREWDX XMW XUJGBOYH®SWLPDODWR]DQMH
SUHQHWHQWLQWUDR S HU DAWDYRRY K] XHDOLJREHRN QR

M HE H V N UR'SHRU D V8 RYOQBRA\RHS U DYRISH Q@ HXQLYRBX XJRJ
PHWDNDUSRIDODQIHDRERO L NIDI X Ud, QGHQW LMHN XM H
WHW(LSONDROQDWE WX R B QRYDXVHWHNXWH®IRIUWR BXP$ ),*85( 2 7THWLMRVWHQREDEURSULMKWBQVRU
FRPXQLV& 3UHX]LPDQRMDRWUDQVISHNAMLMARWIED LQGLFLY WHQGRQ
GHPRQV\WHLLDLNQXQ FRE X X ¢D,Q M REWD NRVRH G D

LVSUXRERD ¢ L SERAV W B OWS/WHYID Y L M BQ 1@ H W I( Y3DD

VH XENXVRIVYQRE®RDPLYRX QRUOREBD/OLMNDIXUHURJIL

UHVHX L QI QDWH W(3YHIGLVW RGKNRW HQ]RIHWRLIQDN X OXP D

>VOLND ILJXUH @ 8WYU HQR MH GD MH GLVWDOQL NUDM WHWLYH (3/ D



UHWUDNNLIFIDMFB_\QlP[]_GDQXMVH I-FLI(DJ[DMN‘-IW\N]LG\U—DS’NHVIH
G L UHNWKQ\DXQHDP R J X FOR ¢ WV HN R U L VQMWWHU N DR W RQU D | W
WHWOY&L WEWNRMH]DEUNRBRWHQFGRQEWDQVIHU
PRUBLWILQN F L R QLIPMMER D 1M NV N XV Q@ IMREW H FGHRWL Y L
.DGMHMVHW(YDWURILLGEADHQH U RWH@NRISQBIVH HQL
NUDMHYL VH UHVHFLUDMX GRN VH QH GR H GR ]JGUDYRJ \
.D¢LSURMNYPLAL HONVWHQ]BWTR -HGREQMMEERYROMDQ
1D SR N URSAU X ¢ DNIMD S UMD H & R U L & VHIQW MYV @1IHH U
WUDQV SR HRMWBIHD WHW(3Y% @ UDQVSRWHWKBHD
W HWBYXH URJO L Q& INDMNWRAN D |RDB®RERSFUMDHADYHQMH
SUHNNB QW L QW HWHBW I HJ H] X OB\ X Q NR DIRPY V @ D
THWLYD POV QDIXNVNXWQMWRWBY BUHQRMW( SMH
HILNDWGQIHKQIIDNDH N R Q VW WXNABAMNKDQ LVNRRUELGLWHWRP
6/,.$ ),*85( 2 (NVWHGROLFREYLPHVWRWMHWNYWHQIRMWVWD GRQRUD
LQWFEVRSULUMNNBWHRRRUFRYIXWHQSROOQRRQVX¥OW H U QDN MY DIQ V S O DWHV/HD\VQNBRRUD. B WM WV H W(L, $ D
WHQ®RGRLRWXW XYW H QWQRALFUS LDRW [ W H GBVRRIUO L FLG/V X W@ B W ISDO PDORW JXBD MHMR &M H G DIQE R D
ORQJXV WHQGRU UHNR QV WHIKWW H®RIOWHE U B H JARMRH 3D UW U RISHPIRW U L
NDRSRVOHBRGHMDNDH HQRKXWRGPER BN HGVWE MM D QL
WUDQWBID(3/ 8 NOLQLVNOLP DMHYNRMLIBD REDOEDL
NDGLSWRWW DMV WDELGQRBDWID Q VS RIMHW KPRHIGID O D
IDGRYROM DM MG WOXWHO X DMHYORERUBW URJEREQD
DUW U RRGREIDEU WA H GRNM W XYSWFDRELOL]DRENPRD WKN LY D
RVW IDVOW HU QDOMXYPHSUHG YNBGPHIRYRR IR XYDQMX
VWDE L QIDRRERE B¢ IELWR QW U D L@QIN RS D M HNROWED
EDYH WHANLP ILJLANLP SRVORYLPD > @

=$./-8 $.

UHSR]LFLRQXQIQanDm\@wm ELVHREQRYIL)GQ:NFLMD

RAWH WEMADNERY RSHUDIFRMFLGR UDSRIN UGN FLMX

LVQDARNBYRMRSHUDFYMRRE WXEHN F L RROODSIDNE D

SREROME D QO N WSBLFLMH@WB BHRSKRWGHRDNRP
6/,.$ ),*85( 23RVWRSHURWRYQRIGMHD MR WMB/LYSDFLMNRWB HRYRRSHW D F LMRRMRG U RMD R KRV QLWL
HNVWHRQRRLSAU R S U LINRXW R S HEDRWMVRHIQ VR RQWHQVRYUGR®H HQMNDDR QHR S K R GVQIRUW/DAG QPR LWWBRR P
LQGLFLV SURSULXV UHKDELORBRWIHEDEHWHBEKQRGDWH/ QD YW LY NN H

U H G X N RYFOGYDRMPG U DADXNJG DM 1S R W U HRESDUQH HQHPHQV N L

SHULRG NDNR EL GR&0OR GR ¢HOMHQRJ UH]XOWDWD



/,7(5$785%

6SHUDWL * &HUL / 7TUDQVSRVLWLRQ RI WKH ([WHQVRU ,QGLFLV 3URSULXV (,3 IRULQYHWHUDWH SR

RI WKH KDQG FOLQLFDO FDVHV $FWD %LRPHG 'HF 6 GRL DEP Y L 6 30,
6 0 &KD + ' 6KLQ -: 6KLQ3ULPDU\ UHSDLU RI HIWHQV RR BNRIGIILEOD WR@IXRUUGEWXDE D DWH D O RUWMDA
DQG 5SHKDELOLWDWLRQ9ROXPH ,VVXH 6HSWHPEHU 3DJHV

6FRWW 9: *UHHQ-V RSHUDWLYH KDQG VXUJHU\ WKHGLWLRQ 3KLODGHOSKLD (OVHYLHU

9X NRYL $Q HONRYL 6 )XQNFLRQDOQDUHNRQVWUXNFLMDHNVWUHPLWHWDNRGLUHSDUDELOQLKOH]
+LUXUJLMDSHULIHUQLKQHUDYD 2EHOHGMD %HRJUDG

$NVL 0 $QDWRPLMDJRUQMHJIJHNWUHPLWHWD UXND %HRJUDG

6FKQHLGHU /+ 5RVHQVWHLQ 5* 5HVWRUDWLRQ RI H{WHQVRU SROOLFLY ORQJXV IXQFWLRQ E\ WHQGHF

30,

+HODO % &KHQ 6& ,ZHJEX * 5XSWXUH Rl WKH HIWHQVRU SROOLFLV ORQJXVY WHQGRQ LQ XQGLVSODF
GRL v [ 30,

/HQ] 0 6SLHJHO & /DQJHU 0 +RIPDQQ *2 6WUHFNVHKQHQYHUOHW]XQJHQ GHV 'DXPHQV >([WHQVRU W

$SU *HUPDQ GRL \ 0D SXE"
7VDLODV 3* $$0MDXNRE UHSDLU RI VSRQWDQHRXV UXSWXUH RI ERWK WKH HI[WHQVRU SROOLFLV ORQJ>
2 GRL 6 >'2,@ >3XEOHG@ >*RRJOH 6FKRODU@

YLJO 0 OD\HU 0 /HGHUHU 6 %RJQHU 5 /HL[QHULQJ 0 ([WHQVRU SROOLFLV ORQJXV UXSWXUH DIWHU

WUDQVSRVLWLRQ RI WKH H[WHQVRU LQGLFLY WHQGRQ DQG SRVWRSHUDWLYH G\QDPLF VSOLQWLQJ :LHQ
>'2, @ >3XEOHG@ >*RRJOH 6FKRODU@

$OWPDQQ 6 'DPHUW +* 6FKQHLGHU : >5HVXOWV RI H{IWHQVRU LQGLFLV WUDQVIHU IRU UHFRQVWUX|
+DQGFKLUOLNURFKLU3ODVW&KLU 2 GRL v >'2 @ >3XEOHG@ >*RRJOH 6FKRODUG@

7DQJ -% 7HQGRU VXUJHU\ Rl WKH KDQG $PDQGR 3 *XLPEHUWHDX -& &KDQJ- 3KLODGHOSKLD (OVH)

%\URQ &KDOLGLYV 3DEWHQRRWRLY FQBL¥VVVSURSULXV WR IOH[RU SROOLFLV ORQJXV WHQGRQ WUDQVIH
+DQG 6XUJ (XU 9ROGRL (SXE -X0 "HF

/HH 6. :LVVHU -5 5HVWRUDWLRQ RI SLQFK LQ LQWULQVLF PXVFOHV Rl WKH KDQG +DQG &OLQ )
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t+ ODWLQLFD

7LPHV 1HZ 5RPDQ
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VYH PDUJLQH

VWUDQLFD $

OHYR SRUDYQDQMH

XYOD HQMH SDVXVD PP

OLWHUDWXUD X WHNVWX X |[DJUDGDPD >
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¥ IDVORY UDGD EH] VNUD HQLFD

¥ 3XQD LPHQD L SUH]JLPHQD DXWRUD

¥ =YDQL DQ QDJLY XVWDQRYD PHVWR GU¢DYD
¥ . RQWDNW DGUHVD WHOHIRQ H PDLO
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.UDWDN VDGU¢DM UH L
2ULJLQDODQ UDG

¥ 8YRG

¥ &LOM UDGD

¥+ OHWRGH UDGD

¥ 5SHIXOWDWL

¥ =DNOMX DN

t .OMX QH UH L

3ULND] EROHVQLND

t 8YRG

t 3ULND] EROHVQLND

t =DNOMX DN

t .OMX QH UH L

2VWDOL WLSRYL UDGRYD
t QHPD VHIJPHQDWD

7(.67 5%'$
2ULJLQDODQ UDG GR
t 8YRG

&LOM UDGD
OHWRGH UDGD
5H]XOWDWL
"LVNXVLMD
=DNOMX DN
=DKYDOQLFD
/LWHUDWXUD 9DQNXYHUVNL VWLO

3ULND] EROHVQLND GR UH L

t 8YRG

t 3ULND] EROHVQLND

t 'LVNXVLMD

t =DKYDOQLFD

t /ILWHUDWXUD 9DQNXYHUVNL VWLO
3UHJ@HGVHUNVWRE AWHQGIH VW RRMH B HF LLQCHD -H]LN
PHGLFLQH

UH L

+H +H+ H H+ H H

GR UH L

f 8YRG

¥ 2GJRYDUDMX L SRGQDVORYL

¥ =DNOMX DN

¥ =DKYDOQLFD

¥ /LWHUDWXUD 9DQNXYHUVNL VWLO SHW DXWRFLWDWD

326(%1%$ 675%1,&$%

$+ 1DVORY UDGD QD HQJOHVNRP

$ 3XQD LPHQD L SUH]LPHQD DXWRUD

$ =YDQL DQ QD]JLY XVWDQRYD QD HQJOHVNRP
PHVWR GU¢DYD

326(%1%$ 675%1,&$%
6XPPDU\ ZRUGV
2ULJLQDO DUWLFOH
$ QWURGXFWLRQ
2EMHFWLYH
OHWKRGV

5HVXOWV
&RQFOXVLRQ

$ .H\ZRUGYV

&DVH UHSRUW

$ . QWURGXFWLRQ

+ &DVH RXWOLQH

$ &RQFOXVLRQ

$ .H\ZRUGYV
$UWLFOHV IRU RWKHU FROXPQV
$ QHPD VHIJPHQDWD

+H +H H

35,/2=,

7DEHOH :RUG

$ 7DEHOD VUSVNL

+ 7DEOH (QJOLVK
*UDILNRQL ([FHO OLQN X :RUG
$ *UDILNRQ VUSVNL

$ *UDSK (QJOLVK

60OLNH RULJLQDO VNHQLUDQR
$ 6OLND VUSVNL

$ J)LIXUH  (QJOLVK

6KHPH &RUHO'UDZ LOL $GREH ,00XVWUDWRU
$ 6KHPD VUSVNL

t 6FKHPH (QJOLVK

267%/2

¥ VNUD HQLFH X ODWLQLFL SRGYX L

¥ GHFLPDEURIMM WIUSVNRRNWDKDUH]RR HQJOHVINRP
SULOR]LPD VD WD NRP

¥ MHGLQLFH 6,
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2S & KB X W V WHYNDU W GIX F IXVE U R J U PIPRE U DV BUN VRAUDBO DW L Q BRIRIEL D Q
/DWNRGQDVSRUWHGYRVW UBSXNLERH GR NOMKRQWREP HM Z5RP DR
YHOL L\Q@®RAPPYDND DNDSW6YHWDUHSRGHWQIDWIPP YHOL VWXDQDFH
IRUPDW $ D WHNVW NXFDWL V OHYLP SRUDYQDQMHP L XYOD HQMHF
GHOMHEMOLIHQDAIHWR UL WDIEWD DX RV W RRSIPHYBEUDNWIBSHMVRYH
UDGIRUD Y QW B NI\DWADD O D WINMIR QW SR O R Y Q@ ROMHID M.I7RR O EBRVO H
VYDNRDNIMWHUSX\OWNBWIMWRE HGBQD]HNQ U D NMRHRUHK WHN YR M LVWH
VSHFLNQDRBMLPERKORULVRQWPERBRGDENRULSE BQRM DWW X
R]QD D WDMXD S VENLPMHXX PODVWLPDGDPPHE @LWRQLIPHGRVOHGRP
NRMYFERMD Y G W XM XYW D Q XPHH U LLVDGARIR N Y IGRQ RIBIU J LR HR'G
QDVORYQH VWUDQH

"R U L VN\ULDAMIBIVIQHH H Q BB YRRGM P R VDV U D QW H UVD WHGEIBHX GG X KIKU SVM R JL BDN W U DG HOV/IL QW DRRMRVWRML
RGJRYDUDMX H LPH X QD&HP MH]LNX ]|DPHQLWL WLP QDJLYRP =D QD]JLYH OHNRYD NRULVWLWL LVNOMX L)
R]QD DYIDEML QDPLYLPICPHPHVERL]YRMU BEDY HVRWEO LIPJ U D G DBMIIR OV MRV H N MW X LR/MPID N R WEY S R\D R Y D
LEURMHYD SUHFL]QR QDSLVDWL EURM NRML VH MDYOMD NDR HNVSRQHQW LOL NDR LQGHNV QSU 7F ,

S8NROMMRGHRDJILVW WHINGQREQRW RGALWNH WDIANMB MRN Y IQDXX QERUIR M HWEY D HERV H B@RQ DXIQDISR PEDR L
NUDMX WHNVWD 7DNR H XNROLNR MH UDG SUHWKRGQR VDRSAWHQ QD QHNRP VWUX QRP VDVWDQNX QD

5XNR 8DVEGIR VW RGAWID MDA R VOE H QROVU WRWR.DBW)OW SULPHBRB] L UREBV B I/ U DIEX FOD W L QR RRPQD R VR SLV X
AWDPSD LULOLFRP YD¢QR MH GD VH X MHGQRP SULPHUNX UXNRSLVD NRML VH SUHGDMH ]D &WDPSX FUY
VNUD HQLFH LWG NRMH H RVWDWL X ODWLQLFL QSU MHGLQLFH PHUD QD]JLYL OHNRYD KHPLMVNH IRU

LOLQLLNE UD ¢ LXOD.@MIM®Y U D ¢ V ¥DHI MQLARY W U D ¢ NRIMBRI®GQ RMHV S LWRE KK M D NHHQGEHQER DY VWY@ WRRYHQFLMRP
LOL YLAH QMLK UDGL LVSLWLYDQMD XWLFDMD QD JGUDYVWYHQL LVKRG 5HJLVWDUVNL EURM LVWUDGLYE

(WL NDJODVERRVRELWAPDQRRGLFLQWNLED ¢ L Y DOMLPRDER D PROFIL M HVQUDNEDY D G UdM DYKXL G VDGRILVWDQND
LVSLWLYDQLK RVRED X VNODGX V +HOVLQANRP GHNODUDFLMRP RGREUHQMH ORNDOQRJ HWL NRJ RGERU
MRQRVNONSWDY § WD QG D UNG\LPIU L P HIQMVIUDE R BOXPNDI RP'W H U LIMISQ Y LYV DML Y R W L @/NUBED D G W¢M D Y X

HWL NRJ RGERUD LQVWLWXFLMH L WUHED GD VX X VDJODVQRVWL V ORNDOQLP SUDYQLP VWDQGDUGLPD

JMD YDV XNRE@W H USH WIX N R BW L OID]¢HDWDLIKX W RNRIM R'PL ] M D & Q MOWYDDMVR R J X HIPQWH U BN M DEDRHPDWIXNR E
LQWHUHVD =D GRGDWQH LQIRUPDFLMH R UD]JOL LWLP YUVWDPD VXNRED LQWHUHVD YLGHWL QD LQWHUQ
DVRSLVD :RUOG $VVRFLDWLRQ RI OHGLFDO (GLWRUV 2 :$0( KWWS Z7ZZZ ZDPH RUJ SRG 3ROLWLND L]MD

$XWRU\VGW RR/ R ER WHQ D Y H GMIDBIX W B D BADU HEDY HN Y D O L I1INXMWIKR U & WOYERK WAR U HEIM B HV W Y 8 R B R XN Q BQD
UXNRSLVX NDNR EL PRJDR GD SUHX]PH RGJRYRUQRVW ]D FHORNXSDQ WHNVW L UH]XOWDWH L]JQHVHQH X
NRQFHSLGARELMD BN WIMWD AMKXPD HQW]X O VEIW Q L WXQR I I0AM H J RWYURLWY LU N RMRG/QDW QRWHOHNWXDOQRJ
1QD DMD X ]DYU&QRP GRWHULYDQMX YHU]JLMH UXNRSLVD NRML VH SULSUHPD ]D &WDPSDQMH

$XWRWIHEDS ULORSHYRSULGRWXERV® VY DNNRRD XWSRUWH G L QR QIR VL WD ® M 8O 51D @ MMIDNDQ H U O®GR O HGD QM
LVWUDGLYD NH JUXSH VDPL SR VHEL QH PRJX RSUDYGDWL DXWRUVWYR 6YL GUXJL NRML VX GRSULQHOL
QDYHGHQL X ]DKYDOQLFL V RSLVRP QMLKRYRJ UDGD QDUDYQR X] SLVDQL SULVWDQDN

IDVORYQYDDIIISRVHEGRMRWUDQXRRSUVBEDYHVWHGH BV WRMCGEHVNUD HGXFRIDPHQIB UH]LP B W REBD]
WLWXOD LQGHNVLUDQD EURMHYLPD ]JYDQL DQ QD]JLY XVWDQRYD X NRMLPD DXWRUL UDGH PHVWR L GUgI
DXWRUD QD GQX VWUDQLFH QDYHVWL LPH L SUH]JLPH DGUHVX ]D NRQWDNW EURM WHOHIRQD IDNVD L

_UDWWING UPRU L JL QIDGDIR S & WHIQHUIHOM @& H U B WIXNER| O H V @ DNB[L. V W RRHLGIHF IUDHD U X E U LNXLAH G LF LQ B 1®

SUDNVX QD SRVHEQRM VWUDQLFL WUHED SULOR¢LWL NUDWDN VDGU¢DM UDGD RELPD UH L =D RUL
VOHGMVXUXNW®@KRIG L QNDGDHWRGHGBH]XOWIDMIOMXY PNRGQ DY HIGKV® J P H QS MW/INDIS RV HETOQ/ X\R MIR LQMH
EROGRYDBR®YHQWMY D I XMOWIDXP H U Y WHHG QRWW W LD D CNGHYRD DM Q-RDEW LNEROHVIQUNW D 8 UWDM E D

GD

LPIVOHGIWRGULNDROHV@DND M X DN H GMDIN S IHV NWB RV H SDY XRSR LW GRY DB RFDRVW QB RMHG RY D
NUDWDN VDGUGDM QHPD SRVHEQX VWUXNWXU X

.OMX QH 18 .OMX QP LRMHNUHED/HSRQD Y QUMOIYXD VO PYWUHEDE X GXH O H Y DLQRMWSQ KN QVHS RNGU D W\NIRG U q@DDWEH V W L
NOMX QHUH L RG WUL GR 4HVW 8 LJERUX NOMX QLK UH L NRULVWLWL OHGLFDO 6XEMHFW +HDGLQJV 2 0|

3UHYRGHQJOHWHLNDS RV H EXD\R MDSILIEQ RCLWWIMYEIH Q JO H WNRIR S X QIDPH QB UH]LP B RVIR UDH WLWKQOHNVLUDQD
EURMHYLPD ]YDQL DQ QD]LY XVWDQRYD QD HQJOHVNRP MHJLNX PHVWR L GU¢DYX 1D VOHGH RM SRVHE(
6XPPDYINOMX QH R P.Y\ZRUGW RDU D G RNR M LMPHR E D Y HN@® W D 8 M@ D/ U S V WRH L N R WIU HER P D UH ED

RULJ L QDGR BIL J LDQUDADL WO HN W DI J O H WWNRHED P ¥ O H GHWYU X N VD XUULIR G XFEWILHRFQU H WK FSGIW X & W @ F O XWY. RIQL
RGQDYH®HQRKQDWDWERRYHBEDNRER LEWROGRYDBRMSULNBROHV @DNPH S R VW &H W CHND J O H WAURHRE D

VDGV OIHG HQM UR G XSMWRBR W OLQH &RQFIPHANBR RS IH/ NWERVHBDYXREBR LERDGRYDDREHY O\DWLIWIB EHO D
JUDILNRQD VOLND VKHPD FHORNXSQL VUSVNL WHNVW X QMLPD L OHJHQGX

7UHED VH SULGU¢DYDWL MH]JL NRJ VWDQGDUGD %ULWLVK(QJOLVK 5DGRYL NRML VH X FHOLQL GRVWDYH
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6WUXNWXE®YERG QD WORYAXHOLNORYLPROGR Y2QRL QUDBOBUHER PV OH GHRHE Q D VORR'E L @ GOH W RGMHG D
5H]XOWDWL ‘LVNXVLMD =DNOMX DN /LWHUDWXUD 3UHJOHG OLWHUDWXUH LQH 8YRG RGJRYDUDMX L ¢
UDGIRUBGDQDYHBMHEHWXWRFLWHIMIRD KN RMLWHE LB UDXWRMRDXWRGDDGRY}NEOLNRY DORISLWIDPBFHQ]JLMRP
.RDXWRUL XNROLNR LK LPD PRUDMX GD QDYHGX EDU MHGDQ DXWRFLWDW UDGRYD WDNR H SXEOLNRYDQ
8YRGULNIROH YV QUIMNX V/ILMWIH U D WHYWUHNEU L Y WH @R O H VIQALIY DF L B D B MIHWW REUR ®HHY VUL R XLIMDRK V W U DFUL MNDODP] D
EROHVQLND QH VPHMX LPDWL YLAH RG VHGDP DXWRUD

6NUD H Q.RAH. VWILRRD GNDH) HRSKRGWRD YHRP®XJD RB]LKHP LM WNIGKL Q MR-EQWRDO@RLNRMXNDRNUD HQHFH
SUHSR]QDWODMQGENGR HHUDRB UL. VLGD9$73 =DVYDMNUD HSLEX U RLDHEDY HSAAU Y RFD Y R HQWHN WM R
DNQLMWDQG MHGQRHEEHNRUL VWU IHXQQBFWO REXJD WRWL A WQWMN HQLEFDWXRE U ¢D@X RXQ HR S K RGN X
VNUD HQLFX SRQRYR REMDVQLWL SUL SUYRP QDYR HQMX X WHNVWX

'"HFLPDEQRMIBYWLHNVWEID/USV NRHF L P EQU@RHM SIYHYWDUH]JRIPXWHNQBWHQJOHVNWPEHOQBRLDILNRIGEWPOILP
SULOR]LPD EXGX L GD VH L X QMLPD QDYRGL L SUHYRG QD HQJOHVNRP MH]JLNX GHFLPDOQH EURMHYH S
“ .DG JRG MH WR PRJX H EURM ]JDRNUX¢LWL QD MHGQX GHFLPDOX

-HGLQPHHRUDXGLOQXLVLYXcUPRSUHPLRQMO¢DXPWWUL MHBLQLPMHRDRUNLORJUDMPOLWDU OQMLKRHLORYLPD
7THPSHUDWNXMDXDXDWHSHQHPDLMMXY BROL LOXVWERQRRBDLPIORODSULWNYXNLOLPHWUYPQRWIXEDP +J 6YH
UH]XOWDWH KHPDWROR&ANLK NOLQL NLK L ELRKHPLMVNLK PHUHQMD QDYRGLWL X PHWUL NRP VLVWHPX S

2ELRIXNRSEVWDRNMEDRSDS D R MLQE DV O RYAQINUD WD B U Y\DHNAMIGDS L VLNV KW VU L ORGIQ RS R W DY M LK
OHJHQGD WDEHOH VOLNH JUDILNRQL VKHPH FUWH¢L QDVORYQD VWUDQD L VD¢cHWDN QD HQJOHVNRP
VDR S & WHIELY W RRH.GIHFILS)UHH J OH'® H UGRV X UBIH D] DS U L NEIR]O H V @ DKEES U D NW G X N D WOLYQIIND® -H]AHGLFLQH

GR UH L UDGRYL |D RVYWDOH UXEULNH PRUDMX LPDWL GR UH L

B3URYHUD EURMD UH L X GRNXPHQWX PR¢H VH L]YUALWL X SURJUDPX :RUG NUR] SRGPHQL7RROV2:RUG &R>

7DEH®MD MWD E WQBIEE X GHD PHRV H BAD VIQIR] X P O MD V DARYHREVD N X E PO/BACD E HORHE M D & Q IMM-SRMBCAD E H\ORR ] QD DY DM X
DUDSVEWLRMH $RPIDG RVQBGK HQWHDN VWEXD L YRB/USVNR B JO HWNR BN B E OHD E HOMBG L WN.O MXSIUYRR] U DFPXG

NURJHQID EOH2, Q V H X\G A DLEGDLMWDQ QERUR MO RQ B G RWYRIVHL L Q LPWIH XD EHB Y Q INFO L NRIP L XS R P R RXS F LOWHIY J H

&HOBG S OLMOVSDMRB/QREGE R WL 81MHGW & E HGON Y ILWXHO L XIGIHMAMH NOVDAU S V LW P NDDAQ J O H WN-R EENOXL N ONR
SUDYAYWLDENGH BIH]LNCFDMRIQWRIFP H\M ZSRPDPHOL LNQRPY BW IMHGQRVVWURNHEERIK Y OD HAGHWMD/ RIDL & HQH

VNUD HXM BHW O HREDM D QLW HIQGIR/® E BOMH SV NIRE J O H WN-H PBIXD MY ERG X W D RSB RALHE QR BB/D)S LLGR VWD Y LW L

SR MHGDQ SULPHUDN X] VYDNX NRSLMX UDGD XNXSQR WUL SULPHUND WDEHOH ]|D UDG NRML VH SUHGDM

60LNIDLWIR]QD D YIDMDS VELRMH $RPBRVOEBXR HQMIDN VWWEXD]LYRB/SVNRP QJ O HWNRE NXI X UHDV Y DN B LN X
GRVW BWSIWLP HIUGIIVIH W B G Y RM N Y Pl U WSIR.B D/MXV N O MRKULLYR Q R Y@ H U FILQIRI EBXER MQ D/ MDMQRP W DR
PDWDSLERPRJIX VWRWPDWDFPLOLI FP 1DSROHVYQLMB LWHD QDWIH SOLIFG GELUPR MHPLLVAY U H ONFENRPQ D DY D
JRUGMROLSIRG ILWLX QD/HRW R J UQHR AMAIQIEH QIR D LEO LWGEIL PO 8 HILMW DRWRP SDGRWRBYE'WRGAWDPSDQH
SDSLYRGH/D XRMYDOLWEWXYEDOGELJLW PIDSLREB |ROXWUMEEXGH GSLRUPBWLNH FP DIRUPPD/SLVB*LOL
7,))8NRODNRRUWPRIX QFRVIHRFWRULJLQRBRO@H U BMUMBDN H Q INCORY D\ V F G R O X F IABILX R U L J L Q DIO@IRMQ L
VQLPLWL QD &'

60LNH VH PRJX REMDYLWL X ERML DOL GRGDWQH WURANRYH a8WDPSH VQRVL DXWRU

*UDILNRQDILNRQHERE XGXUD HGRVWDXGMRQUDFX GLEL H LG HBOBD WHUH G QRDAMEIR U 1S RHKQL MDWWHDILNRQH
OLQNRYDWL L X :RUG RY GRNXPHQW JGH VH JUDILNRQL R]QD DYDMX DUDSVNLP EURMHYLPD SR UHGRVO'l
HQJOHWNRIPNXMDSKYBRGDFDUDILNNRQOWHK IRQWXPHM Z5SRPDQDVUSVNRBRIJOHWNHREPNXULE NR@HD HQDFH
JUDILNRQHEDM D \X@HU HOQWGIRGD I LNRIPOSVNRRIOHWN-REREXDMNUDILRBAQWD REB R\LHE QR F/DS LLUGIR VW BRL W L
MHGDQ SULPHUDN X] VYDNX NRSLMX UDGD XNXSQR WUL SULPHUND ]D UDG NRML VH SUHGDMH

6KHPHUWHEKHPBDGKWURIUBRRY HMD Z ISGBIREBOXVWUDWR D UDUADI H N IR WIWALY DBDE R G DFY K H MNIX F DWHX

IRQWX 7LPHV 1HZ 5RPDQ QD VUSVNRP L HQJOHVNRP MH]JLNX 6FKHPH 'UDZLQJ YHOL LQD VORYD SW .
REMDW@HVHOQGIR EHRHV USVNRBRJOHWNREEXD NVXHPRG &aW D RSB RV.HE QRFI/DS LLUGIR VW BRUWEHQL P HXYD N

VYDNX NRSLMX UDGD XNXSQR WUL SULPHUND ]D UDG NRML VH SUHGDMH

=DKYDOQDRFEVWRQNRMIGR S U LQWODR UDD®OXH. VS X Q MPH DIVDDOX W R UN VEVRRR VR ER NREEH]EH WM K Q IS RIXR
SRPR X SLVDQMX UDGD LOL UXNRYRGH RGHOMHQMHP NRMH REH]JEH XMH RSaWX SRGUANX )LQDQVLMVND
SRNORQD RSUHPH OHNRYD L GUXJR WUHED WDNR H GD EXGH QDYHGHQD

/LW H U D @SUMIDHI H U MERFGI R Y R DG RARALDW L UDI0QVF U HEDE X GAD SRIL VW X SV DR FDRR S I5WDH U HQX¥PIH U LUWHDGAQLL P
DUDSVEUWRMH S URBUHGRVQBBGRK HQOWIDN VWHMRIM | HU BEEFW UHE®EBHY H RG RV LPS U H J OGIGKH U X W R M R
GR]YROGIEGRXGEHR % URMW L FOULLUK Q DD@EMOUBL VYD M P D Q MRIGX N X S ERIR MBI H U HRIGFQR ¥ Q REM W L UNDIMLIKJ D
SRJODYNQMDLJSRIHJOHGROIPPR MG 8NROVMMRPDPHRQRJUSIXEGIL NIDG DIFFRLI X Y U VYLV H U HIDFWR XBLX ¢ Q L

GILKF LWL WBHMXFD W L UDIOXL IQ O Q N U HEDE X GHW D RIGHIIDWR G L QJEHD Y DNRIWU L & B © Wi UNDINBAHD H U HIDIFSIV W U D N'W H
VWDULMH

RG GYH JRGLQH QH FLWLUDWL S5HIHUHQFH ODQDND NRML VX SULKYD HQL ]D &WDPSX WUHED R]QD LWL N

SHIHUHOQHFHWLEDNRD QNXYH VWNBORLIRUP UDBE@WHYDBRENR NRNMHB UHGEMXPHG L FLMWANSIPVNRMEVSRVWDYLR

OH XQDURBRLWHWG PHNODLFLQYNRELKAMIWS ZZZ LFPMNMRUBDNWULY WHDWLRDBWRIOHGLFLBEB]IDX QLK
SXEOLNDBUILLWBQMHY R HENEO LN D 6 DMNEM LU X JRRQ R J U DHIOMIN W U RIGH/RNERMD Y OGIBDQREMD Y OMBIVQRULMDOD
PR¢HWH SURQD L QD LOQWHUQHW VWUDQLFL KWWS 7ZZZ QOP QLK JRY EVG XQLIRUPBUHTXLUHPHQWYV KWP
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SULGUCBMBRRHQXWRQ G MHMBW R HG R QW UILD ME L WD RWNRIIDQ G H N V LSUDL@MNWRPY L I LA DR LMD/ RS LBWIDYLOQLP
QDYR HQMHP OLWHUDWXUH 3UD[LV PHGLFD EL GRELR QD NYDOLWHWX L EROMH EL VH NRWLUDR QD OLVW

3URSUBWQRK] UXNRBEDYH$QRO R QIGRIE U HAMRE R P L WXWWIDXR RWVNRAD S R & MMHQD G2 G R E U K@M BWHV D QR Y H
XNRMRHDSRSEAOMW®BYRMH SR WELYW R MR D XWIRL B DEBUDSUHWRR LMK E O L NIRYIDQ MAN WR Y U IS RIEQRDW
REMD Y O NKIQMDNGRSFUI X J RIPV R S IW/IK] M D&Y DV XU X NRSW R L IWRDGCRE VU YIDXW R B MY S X Q MPN D MOON R U VBNRVHS RWUHE QR
GRVWDYLWL NRSLMH VYLK

GR]YRDDHS UR G X NRUHDWHKRIE ) B Y ORVCH/QHRU DASIROVLLIOEX W UFDEFNL BI'DO M QY R Q@ MRS RNQD W MK GLL@PH QR YO RIME L
NRML VX GRSULQHOL L]JUDGL UDGD

1DSRPHGBDGIRMMHLY SX QMDY DBRYRYS X WWVQ\HP R ¢ HE L WIS X H@DUHFH Q LLEMXFY UD W@ WRUGBIDGRSXQHVSUDYH
3ULGU¢D Y)YOSOMWHANSLD/ D QBI@D3UD [RMG L F®D W GIR H/ N U DYWLWFEHH O R N XSIQRRIGWRRE M D Y O MILDYRDIDWIR S [AWWKR]
SRILWLYQR XWLFDWL QD NYDOLWHW L UHGRYQRVW L]OD¢HQMD VYH]DND

( PDLSUD[LVPHGLFD#PHG SU DF UV
,QWHUQHW PWWISVDPHG SU DF UV
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