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'"HSDUWPHQW Rl )RRG 6FLHQFH DQG HIDXQWMUKRX RKI=KHMLDQJ 8QLYH
1R '"HSDUWPHQW RI 1XWULWLRQ &KLQHVH 3/$ *HQHUDO +RVSLWDO
,QVWLWXWH RI 1XWULWLRQ DQG +HDOWK 4LQJGDR 8QLYHUVLW\ 4

%DFNJURRQREMHEWGYQOVY IURP REVHUYDWLRQDO WWMXGGGEHNWIDU&E KD YDFRK R Z
VXPSWLRQ PLJKW EH D FRQWULEXWRU WR WKH GHYHORSUBYVREWMIYRW)\ HSLG
FDUERK\GUDWH LQWDNH HVSHFLDOO\ IURP ZKLWH URBR QIDW D/KIH.D/ANWI IGAW R U
HDVH LQD&K XU VWXG\ DLPV WR GHWHUPLURW ZKEDWHIEREK \\G KB WH B &L QH R RV (
"HVWHU QI BWJ KWRZHEWRK\GUDWH GLHWDU\ SDWWHUQ LV PRUH HLIHFWLYH IRU
RPHWDEROLF SURILOHRRIQIFERI@W H® SR HRKIQEBRBY KB H 'HVKHQ2SWLPDO
'LHWDU\ ODFURQXWULHQW 'LVWULEXW IPRR@ W R RAQEVRLHU W EFRNGHNLLORID Q W GD
IHHGLQJ VWXG\ %DVHG RQ WKH PDFURQXW ULWRWHW UNVRWUIQHIURE W QF WKLH \§ D
VSHFWUXP RI IDW DQG FDUERK\GUDWH LQWDNH EXW VDRHRSUBWHLQ FRQW
FDUERK\GUDWH DQG SURWHLQ HQHUJ\ DUH RQH RI POG\U 3D DQG
WLFQ®YV ZLOO EH SURYLGHG ZLWK DOO WK HERVDIRGMEVD/Q\GK B R B W S KK DHALIRIG! L
SODQQHG WR EH RE KW ®DWKOQYRQDJIHG WR \HDUV 7KH SULPDU\ RXWFR
VHFRQGDU\ YDULDEO HVF B UMQBD E B WGE RPHVWPBHREE QK WK RO DD & WRIL\D O

ZLOO KDYH LPSOLFDWLRQV IRU QXWULWLRQ SROLF\ LQGUWWXWE DR W L JK W
DPRQJ RWKH U Z L RHE HKKHHD G W IKQ HQ\RHD

.H\: RUGRMDFURQXWULNQMW BLRHBRWPKINGUDWH FDUGLRPHWDEROLF ULVN IDFWHF

WULDO
,1752'8&7,21 FXOWXSHEHBOILF DQG UHSUHVHQRW GLHW
%WDFNJURXQG QXWULHQW FRPSRVLWLEQPREHHWGHEDMRR

2EHVLW\ DQ LPSRUWDQW PRGRILZXKG®H H IFRY SDBDWRQ ER B DFFDWLYIHF FRP SR (
YDVFXODU GLVHDVH &9' KDV EMRKRRH DI FPUDNGR ME SREWQ O LNH PRVW RI
KHDOWK FRQFHUQ ZRUIRDGX FRIQ VHQRMBMQBVKEWRYLGH D K LIKWHIIN FD WERRPK Y& D
WKH HSLGHPLF RI REHVLW)\ DQWG UbiRPW HG JFDNIGE @RI DWYIBER DD §\WME VR E N H \
HDVHV DUH FORVHO\ DVVRFLDWHGYDIUW KW\LRMWDQ L FFIR® DRMGE VBOP@ W VR XU
FOXGLQJ WKH DPRXQW DQG W\SH BRREDFUWRWYNMWYULIHRWEHDIRQPDQEWIN JUH
RI WKH (XURSHDQ FRXQWULHV DQ ® I1RQ WRX®FHHGL FROR GWK 8 LANHHMIJIV  ILVK
OHQFH RIDREHWL®N GLDEHWHV 7 '$ KBIW\LGEUHDMB® G\QDPLF DQG LQV
LQ SDUDOOHO ZLWK D UHGXFWLRQVLRQWERRZD 8UBIY 6 L\OD/WLXQY BW HED | Z WWIK |
WDNH DQG D FRUUHVSRQGLQJ LQFRMNDUMG UHBXBWH RQ®@ ERHERKRYHU D
GUDWKHH UHGXFWLRQ LQ IDW DQG W& R U:HIVWH GW R BiU ERY VEIIBXAMFIHWLR Q KD
FRQVXPSWLRQ DUH FRQVLGHDMBGED SREE\ WRR KDH/'SODEAUWKRVH RI PDOC
WKH ULVN RI REHVLW\ DQG BRPH) WKHVH FRXQWULHV

FOLQLFDO WULDOV DQG REVHUXD .
HUDWH UHVWULFWLRQ RI FDUERK 8%“;? %ﬁg&%@%ﬁg%‘% Q)L\
ZLWK XQVDWXUDWHG IDW LPSUR 5 W HV, WLRQ

DOV ZLWK D KLJK PWWLID’ESRFO\L\FLEDVINM/d(D FDU
K\GUDWH UHVWULFWLRQ UDWKHU w&mg@w]mﬁagay\g@%g P& KA EH DQ
DSSURSULDWH QXWULWLRQDO DS SILORIXFKHWERMMWIBE U H 6 X\ WHLAR § GRS H ¥
W\ SUHYDOHQFH DQG RI FRHGHBIP HIWD.ERRQ M KREMENV H G

DOO\ :HVWHUQ LQWHUSUHWDWLR@RLDQGOWEFRZY DUH KLJKO\ IRRG



$ &KLQHVH GLHWDU\ IHHGLQJ WULDO SURWRFRO

RIIVSULDKH PDFURQXWULHQW VKLIWHO® & KGQ BIDMEEYINMUHRW REVHUYDWL
LQ LWV DQWHFHGHQWY UDSLGLW)\LDGE FAKDKHG FMWKHDUA VL@ EB\H DRI QF R Q WXIP
WKH :HVW ,Q WKH V DIWHU ZDALW WIHQMQ ZLW K IIRUF RNBVYHDLQ RYHUZH
KXQGUHG \HDUV &KLQD ZDV SRRWKPQHYEBHEFKQHO SHIQE SHEWH. YH FRKRU!
SK\WORDBIOFWLYH 'HVSLWH KLJK GHWWBW BHER KJ 6B KWRHRXDDPDON IURP ZK
&KLQD ZDV NQRZQ WR KDYH D BHDDVSREXDWWGRIL WR A GIFWHBPHG &+' DQ
O\ ORZ SUHYD CGH@AEHW RV S G HDRE H WDHB\X O\B'G WIORDGIK LW LV QRW SRVVLEOH!
YDVFXODU GLVHDYMWK&9' V PBLWK/KWHWH IREVHUYDWLRQV LQ &KLQD UHSI
SOHPHQWDWLRQ RI UHIRUKED/WD QBE QISRROULWD DD GLY XQUHVRONWE TXH
VRFHRRQRPLF FKDQJHV WUDGLWLRQDOK KK L QKWH WAUDHNG \WKIDEREE 8 K CERIZIHW
OLIHVW\OHV ZHU BRZK RUGEB@-OERG Y)W GLHW LV PRUH HIIHFWLYH WKDQ
IRRGY] SURFHBVHG |RMRXU PGPS ORMKFFDIHERK\GURWELHW DW ZHLJIJKW
YDULRXV HGLEOH RLOV DQG VXJD W PRI W VBEKIH GRNWAKEBHMNAH. VQHF QD B YY W LIEK\Q H V
XVHG E\ &PPQBBBOVLNH RWKHU @D VWLRO'DQ FRX
WULHV VXFK DV -DSDQ DQG 6RRWK $BRDHPV \ZKW KK \K BB B QIHRXUDIG VWRH U Q D W |
O\ PDLQWDLQHG WKHLU WUDGLWLRDDWD 5@ & KIEAHD WHB © & WRUER K
UHOLQTXLVKLQJ LWV RULJURPDO GWWRIMRIULG BWMWHUQWHG HYDOXDWLRQ Wk
HQHUJ\ LQWDNH IURP IDMR GRKBBOH®ODWRWR FRQGXFW D UDQGRPLVHG
PHIJDFDWIGHEDLO\ HGLEOH RLO QHDUORKWQDSTKB GHRR.JQ WMRWDL®WK WKU
JUDPV )LJX@RUUHVSRQGLQJO\ GO UERKQGWPWHJRQXWULHQW RRPSRVL
HQHUJ\ LQWDNH GHFUHDVHG IURP WDWWRVKLIW RYHU WKH SDVW X\HDUV I
$ORQJ ZLWK WKHVH GLHW FKEQJBDWW KHGEXW/HQVKHXIQGHWD LQWDNH
WULWLRQ KDV GLRABQGWRHE REXREH\QWWR DQIXQG WKDW IURP FDUERK\GUD\
GLHWODWHG FDUGLRPHWD ER OMKH GWWRH D V B FERVY GIIPGILDRRZS WRKWMK QWN H S W |
SUHYDOHQFH RI RYHUZHLJKW KDV)DL\W FIWRPVHR®KRGVRY FREEQHAK DQG GLYHL
ZDV UDUH LQ WRISBDMWOHO ZDLVWURFHVIRIGU RBIMKRGY DQG PRVW W\S
DQ LQGLFDWRU RI FHQWUDO IDW GRPWULEN®LRIQP KMG XGBB8V IROQWMK YDL
LQFUHDVH DFURVV DOO DJH JQRXGSVYIILEXOKH VER VWWW U L FRMOOJVFRQWURO W
FUHDVHG ZDLVW FLUFXPIHUHQFH LEPPRUH MMRGRDUIWK RXW RN WHEGXFLQJ
ZLWK &9' WKDQ ERG\ PDVV LQGH[ MQRENLQRU VHRF¥HEOKLQBBGHFRPSDUDEOH
WHQG WR GHYHORS &H CODONGH @ WKL BBMARWEM MQ RLO WKH PRVW FRPPRQC
\RXQJHU DJH DQG DVORGH[7TERGA&K DY &KLQD :H LQWHUFKDQJH VR\EHDQ F
QD +HDOWK DQG 1XWULWLRQ 6XUMKH\WIHQ ZK HD W H 8RN WRVEW ERKD DXRMHH & KD
RI WKH &KLQHVH SRSXODWLRQKWKRZWB WRXOUFHRYHQ @MKIUHH DQG DFF
TXDUWHUV RI WKLV QDWLRQDOH VDPISWIRVZBOHFDWERKI& UDWN RQ GKLQHYV
YHORSLQJ PHWDEROLF GLVHDWHV RDGEUDW® P A WLIDHERD MAK M LR/INF UIR Q X W U L
WRUV DYMHWVKIGIKHU LQ RYHUKANLIRUNHSHRS®LHW JURXS
HVFDODWLQJ HSLGHPLF RI RYHUZHLTIKRXDIQ GQREHVRWV KIDIVQERP IWKIE FRC
&KLQHVH SRSXODWLRQ DW D KLJKSIWRYISWNVRILYGHFRORSWQUWOGLHY KDYH
DQG GHPWWHG FKURQLF GLVHDVHERKKEDO® WV DAY G WHIWLHRIKD/O GLHWDU\
JHQHUDWLRQ VKRZQ WR EH DVVRFLDWHG ZLWK ORZH
,Q &KLQD WKH WHEGBWYW LRIQHWICSD BHEX BMH R1 GLHWDU\ IDW DQG W\SH RI
GLVHDVH ZDV QRW VWXGLHG XQWLONVXGLEWHKDYHVJIRQ FBRRORIRDBDBIG HRRA
VWXGLHV FRQGXFWHG LQ &KLQD VKRYHGL@XPOW ARQNVXP'SHLRWDRI\DFKDQ J
ORDW RDUKERK\GUDWH GLHW ZDV RNVREDD WOV AUWKDQRAHEHVR\EHDQ RLO
ULVN Rl FRURQDU\ KHDUW G L \LHDIWZHL WA SAK H BBW DIDHRXMVWBQWBHB FK WKH |

JLIXUBKDQJHV RI PDFURQXWULHQW FREQRWMKIMWIIRQ DQG RYHUZHLJKW UDWH
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HDFK GLHW JURXS ([FHSW IRU ZKLWRWILG H/'/Z K{d W HD @ & REFRAR® RXDWLR R
DQG VRREMD RWKHU IRRGV DUH NHWW DOFRR®HW KWH WVRE® HWQLIJO\FHULGH YV
HDFK LVRHQHUJHWLF GLHW DQG DOSRORSRBKHRAVHELQO0%HQBRXADMMIAHLF WUL
PD[LPDO DGKHUHQFH DQG OLPLWVEUXW® DSU\RWGIE QE HKDG LLRIMXIDA Q DGL S

FRQIRXQGHUYV VWXG\ KDV EHHQ DSSURYHG E\ WKH (W
&ROOHIHLRV\VWHP (QJLQHHULQJ DQG
3ULPDSHF IDLIPF =KHMLDQJ 8QLYHUVEANY\6 QXPERKH=-8

7R GHWHUPLQH ZKHWKHU WK& G\LU MGLWVDIOR QDO &KHIOQWWHIUHG DW &OLQL
WDU\ SDWWWUE VR URRXQWHUSDUWR LY PRUH
HITHFWLYH DW ZHLJRWHNRQMHIRODWIKQ HRG R Q

WLRQ LQ &KLQD 3DUWLFRDIDDRAINDWWUY L D
7TKH VWXG\ VDPSOH LV SODQQHG WR EH
6HFRQOAPW\ HTX@XPEHU RI PHQ DQG ZRPHQ KDOI IL

7R GHWHUPLQH WKH HIITHFWV RI PBBOR QYRR VRYW KGHL/QV & K ER® D LLRIQ URIQ D W
RWKHU FDUGLRPHWDEROLF RXWFRWBYQUXKH BV YADL VIWQ AL DFDHRAH WR  \
HQFH EOR®RK ®SUBVEXSURILOHV WRWBOXVUR® D@®RG[FOXVLRQ FULWHULD
QR€/ FKROHVWHURO UDWLR RI WRWDO WR +'/ FKROHVWHURO
WULJO\FHULGHYV DSROLSRSURWHLEHBUXDWEBHRS\ROLSRSURWHLQ %
JO\FDHPLF WUDLWV JOXFRVH JO3PDWHEL S B Q WRRIERW S DOUMQEG GV X VL (
LQVXOLQ DGLSRQHFWLQ DQG OHOWIQWSDSHU DGYHUWLVHPHQWVY DQG
GHVFULEH WKH VWXG\ LQGLFDWHV WKI
+\SRWKHVLV DQG IUHH IRU PRQWKYV %HFDXVH RI
'H K\SRWKHVL]H+& K®WHW KK LFK FKIDUHDIPWHHW E)YYGHQ RI REHVLW\ DQG UH
WKH PDFURQXWWLR® R | F\R R 8 RW U D ®IPVRIQR QROU WKW QRWKDQ VRXWKHUQ &K
&KLQHVH SHRSOH LV RKRHDHD WIXY RUIDBEIORHK BWRG H DERXW KDOI RlI WKH SDU

"HVWHU® GLHW 7R UHDFK WKLV JRDO SDUWLFLSDQWYV
=KHMLDQJ 8QLYHUVLW\ +DQJ]KRX LQ \
0(7+2'6 WKH &KLQHVH 8RY¥ SHQYIBOD@®HLMLQJ LQ

'"HVLWQPPDU\

2'0'& WULDO PR/ B XO\N@MW U HD UW RFJRI6IF UH HR VQWQ GH UL R GDMGR PLVDWLRQ
WUROOHG IHHGLQJ VWXG\ ,W LV GHWLW QLGS P\RWEH WOIUILLEQ I LAK H \WRUH UV K
WKH WUDGLEAVLRIQIDWD UY PRUH HIITHFWRPY HVWKDIQ IMKIB DL VILPDS HUWDLR ® 3HR'
"HVWHU/@ €LHW DW ZHLJKW REGWHRA DARSBQRYR UHFUXLWPHQW ZLOO
KHDOWK\ SRSXODWLRQ LQ &KLQDRUKMKISERIKRAKMH EQQYWILNQWW FE\ EULHI
VFUHHQLQJ IRWGHED WREHAGWYJ SHELERGWDOWY XHY $SSURSULDWHIHBIGLYL
D PR LQWHUYHQWLRQ IHHGLQL SHRIQRVED AW JXIUMO EH3IDEKRHGEXOHG IRU WK
SDQWV ZLOO EH SURYLGHG ZLWK WOUWH WEIHQ IR RIGY [SMADRGH @ XIE0 H
VHDUFK NLWFKHQV DQG PRVW EHYBBDHHQL®IUYDQVLW K HVS WH GREUDR HEGWW
SHULRG 7KLV WULDO LV WR EH FRZLECF\VEHGREW MN.ZRH 8L VRV VXEMMTEOQ W
8QLYHUVLW\ +DQJ]JKRX LQ VRXWKVERQOQD\DRUL \®KUQHEVBSS/BLHG KM[FHSW
*HQHUDO +RVSLWDO %HLMLQJ LQ/LRRUWKE RKRG@IDLBKBS SURPIDOHE DQG E
RXWFRPH YDULDEOH LV ERG\ ZHLJKW V VDIKHS VEIERWBDU 'S B K WRRFGHRAHY ZLOC
DUH ZDLVW FLUFXPIHUHQFH EORRDUSWFY3ROGL QIQI\G/ DQRSI IDEHLY LW\ W

JLIXUBXPPDU\ RI WKH 2'0'& VWXG\ SURWRFRO
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7TDEOODMRU LQFOXVLRQ FULW

ODMRU LQFOXVLRQ FULWHULD

6WXGIHRWK/HMLDQJ 8QLYHUVLW\ RU ZRUNLQJ VWDII LQ WKH &KLQHVH 3/$ *HQ
"DJH”

%RE®EDMVYGH|

$UH ZLOOLQJ WR HDW DOO RI WKH VWXG\ IRRGV HYHQ ZKHQ IX0OO

$UH ZLOOLQJ WR HDW RQO\ IRRGV SURYLGHG

$UH ZLOOLQJ WR DYRLG VW UMHMRQMRK\. QWWUYHQWERQLQJ WKH

ODMRU H[FOXVLRQ FULWHULD

A A A

y 6\WWROLF EORRG SUHVVXUEORR® BAIHRY XGLHDYW ROt F

y 7TRWDO FKROHVWHURO = PPRO /

y /'l FKROHVWHURO = PPRO /

y 7ULJO\FHULGHV - PPRO /

y %ORRG JOXFRVH - PPRO /

y &KDQJH LQ ERG\ ZHLJKW H[FHHGLQJ “ GXULQJ WKH SULRU \HDU

y (QHUJ\ LQWDNH LV WRR ORZ RU WRR KLJK

y 8QZLOOLQJQBHUWRUXNIHPHQW IRU GLHW WKDW FRXOG QRW EH PRGLILHG

y 3RRU DGKHUHQFH GXULQJ WKH UHFUXLWLQJ PHHWLQJ RO X.QQUQWEHNBADAR U\
DQ\ WLPH EHIRUH UDQGRPLVDWLRQ

y (DWLQJ GLVRUGHU RU DQ\ SRRV R BRDWR BRXFKGH GROH QB VWXG\ RXWFRPH\

y +DYH D KLVWRU\ Rl GLDJQRVHG &9' GLDEHWHV FDQFHU RU LQIODPPDWRU\

y +DYH D KLVWRU\ RI D PHQWDO LOOQHVV

y +DYH GLDJQRVHG HQGRFULQH SXOPRQDU\ RU KHPDWRORJLFDO GLVHDVH

y +DYH GLDJQRVHG ERZHO GWKDIW H RRXO B DSDHEWHRQVS WMLKRH) SDUWLFLSDQWYV IUR
VWULFWLRQV RI WKH IHHGLQJ WULDO

y 5HQDO RU OLYHU LQVXIILFLHQF\

y 2WKHU FKURQLF GLVHDVH WKRXJKW WR LQWHUIHUH BHWKHVKH HIITHFW RI W}

y &XUUHQWSS\WOH RHYWQ IRW PROWLRQ PHGLFDWLRQV RU PHGLFDWLRQV DIIHFW!
SUHVVXUH

y 6PRNLQJ RU DOFRKROLF EHYHUDJH LQWDNH ! WLPH SHU ZHHN

y &XUUHQW RU SODQQHG SUHJQDQHAHSGLRU WR HQG RI VWXG\ RU EUHDVW

y ,UUHJXODUFPH@mHW UX DO

y +DYH ELUWK FRQWURO PHGLFDWLRQ

7DEOHXWUWMHQMW V WIXG KMV

TX W U 0 QMW V /) +& 'LHW 0) 0& 'LHW +)/& 'LHW
7RWDO HQHNBDGPDOH

7RWDO HQHUNFDI®IPDOH

&D U ERK\GRIDMGH U J\

YDWRIHQHUJ\

3URWHUQHQHUJ\

/) +& ORZUDW HKEDK ERK\G)WEWHRGHUDWHPRE6BUBDRKAG U WIHHBDW HBMDAU ERK\GUDWH
"(QHUJ\ OHYHOV ZLOO EH VHW EDVHG RQ SDUWLFLSDQWVY EDVHOLQH HQHUJ\ LQWDNH

DQG DGKHUH WR WKH IHHGLQJ SURWRRERQGXDOV ZKR FDQQRW DGKHUH W
BFUHHQLQJ YLVLW $00 SDUW L PUSLDEIW W KL GEKIIHY HSBUMDL K LB\DW WV Z
DFFHSWDELOLW\ WHVWV 7KH\ ZLOZALVEK 330G YW K H GRREWK | EYWDXIBPD@PK G L
VDPSOHM W EYHD G | PR ®HQUEDWILHHRR PIRVW EHYHUDJHV )UXLW LQWDNH ZLC
ZKLFK ZLOO EH WKH VDPH DV WKH EDWW NFD S QG ZQO W EH LEHNGWDXIF W H G
SHULRG EUHDNIDVW ZLOO QRW FRDQUXLW KLUORXD K R XQ GV K HZK RGIFR U GV
WULDG $ ZHHNGD\V DQG ZHHNHHD B \GORRGEG FRIPDWUY RO O H GOIBI HFRIPGD HI
DQG SK\WLFDO DFWLYLW\ TXHVWLRQ®RDLANHGZDUO ZKH FXUBY NG HIGE RWRN W K
FRPSOHWHRMRIDQBGUEWHRDLO RU LQ8&MUWP W GYRBRG HDWHQ RU EHYH
FOLQLFDO VLWH ZKHQ FRPSOHWHG/L\DWEQWQHUNK WORHD NWVZIUQE E B LHW
GHWHUPLQHG DU AL MWWKBIU\ UHFRUGLQIRUPDWLRQ RQ VDWLHW\ IRRG FUD
BFUHHQLQJ YLVLW 3DUWLFLSDR@® YDOQVNWISWURY ZLOWMLEHFDGPLQL)\
H[DPLQDWLRQ DE®RXSW RYVUWHQN ECFORIGNDRIGSDQWYV PD\ EH LM]FIRXGB B Z GIX U
K XULRSOWDIRU HOLJLELOLW\ WHVWLHUIHQFH WR WKH VWXG\ SURWRFRO
5X@QQ SHULRG (OLJLEOH SDUWLFZSWRW\D ZIWMQGL\SRBQ \HQWWRH D VLVHVR WK |
D GD\ WRQSHULRG GXULQJ ZKLBK WK-HALBEZHWIKIKG SUKRH LPHRVYV D QWG WK 1D GAKWDLVDI
HUDDWM PREBUDRKHG WEWBLEW XVL@Q WKKHH VXEVHTXHQW GD\V
VDPH SURFHGXUHV WKDW ZLO@ WD NP GORFIHYBWURQJZNRKBD MODMHE S & D FH
WLRQ SHULRG 7KHLRE®IHHFW LLYWH VR XMIRYIREXWHG UDQGRP QXPEHU OLVW
SDUWLFLSDQWY WR WKH IHHGLQJ (@UFRKWHRFRX. E DG HRMWIMAL BIQSD B K G B Et
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WKUHH GLHWYV VW U D WMLHIL H B QAX W@ MBUQRR/ WWXQGW\M V D J H
ERG\ PDVV LQGH[ &OLQLFDO VWDMKHQSUQPERBU BWRWLGHUWKQQHB AHDW X
ZKR GLG WKH PHDVXUHPHQWYV RLOW KD P K NH 6 UMR L MRREE-DIQDHM. DF - ZKK_ MO
FDWLRQ OHDO SURYLGHUV ZLOO BK) ® ZKKMWDBRV SORXWL ALBSWRNH GURWK WR\
DVVLIQPHQW EXW WKH\ ZLOO Q RWWVEKH \LI® WRIOWHHHG \EHORIENK/ W BIHE/@MDRIII WK M R
WULDO LQWOX ®HPNODHPHQW DQ G/ WXEXGWHWDNQ DIONKHAKLWH ULAFH DQG :
'XH WR WKH REYLRXV GLIITHUHQFHLIQY WRWHE HEL@ RNLI® VIH SCHRWLIGHE WK U H
EOLQGLQJ SDUWLFLSDQWYV LV QRWHUHBWERH | WKRXDW WRBIHEVOWRPRW \
EH LQIRUPHG Rl WKH DOORFDWHG MQUHWWRHQWHQG RI GLHWDU\ WUDQVLW
&KLQD 78 GLHW JURXS FRUUHVSRQGYV
,PSOHPHQWDNMBYHUYHQWLRQ \HDU DJR GXULQJ ZKLFK REBI& LGLHAHUH
2Q WKH ILUNWW VEHKINQDIM®I GLQJ SHULBRRBXW KW EDVHG RQRW KW URLXHQMA QW@ WP
PRQWK LQWHUYHQWLRQ SKDVHFZL @® LE} ID@® GGX O VA IWAKH. S SIBUWILPLW RI
LSDQWYV ZLOO EH SURYLGHG ZLWKE\D@/® HR I& WIKHH.WH | R K &/ WDLQ\A. ABGR GBUR-FW H W |
EHYHUDJHV $FURVV WKH PRQWKWYRWX H PHOR LPOOMOHFKW R JWKHL FXUUH
PRQWKO\ DQG ZLWKLQ HDFK PRQQ¥KVW KH WPLHRHKQ MO DQ KPR WP HIDFLW L H
HYHGD\ LQ D ZHHN DW WZR HQHUJ\ DWHYGIOWL RO | R LG A BBAHD S IOV QUALVF M (
SDUWLFLSDQWY DQG WKH RWKHU QORRGOOW SO UWLHDBEHBWELVEGY NWA G
SHDW IRU ZHHNV 7KH\ ZLOO EH DWINHHY WR XDW R® RUGKH \WRGVOWHU \
SURYLGHG DQG WR FRQVXPH DW OFRYWHRMH RIH /G Hs KoL KBV \ ZIOWRRKW SD L
RU GLQQHU RQ MNVYW H LDQ@GE HUSIDANPIDIMIBUI KRB OFRIHY LQ IRRGV WKURXJKRX!
VXPSWLRIQVRII $W HDFK GDLO\ YLVMK HL®R R XSEHQ QROMBMHQ@\EY FRQVWDQW
DQG KROLGD\V IRU PHDOV SDUWDBLEDMVRY ZOOI® VE HZ UHT XEH H® WK H IR
FRPSOHWH D IRRG GLDU\ WR GRFXRE R B HRYLLD WUR S ® H G RIRQ WWKXHBUS D V W
SURWRFRO 7KH\ ZLOO EH DO ORZHSRWRWARR LROMHR XBRRRLHVHWR EH FRQ\
LO RI WHD FRIIHH RU DOFRKROLFHHEHYSHUHD JBWD®W&HXQ O L REWEBRGHIWU J\ C
DPRXQW RI ZDWHU HDFK GD\ $W JDHDXNSVKWYRORBAB OGP RQWWRXYW VR\EHD(
ZLOO EH SUHVHQW VB UH® S DIIO YRR GHVUIDRUE WRMHS U H SIO VF B VY HDKBH ZQ VK F
SXUSRVH Rl GL\DEZDLEPX¥WDIOY] WIDING 5P ©urEry

D FR HFWL H&D H\
QG 00 QJ GIDDWLHFD WM 7DEOHMURWRFRO IRU WK \SFHUHHRGL J

HW F
$ UHIJXODU JURXS VHVVLRQ DER PQG UDQGRPLVDWLRQ

SDUWLFLSDQWY OHG E\ QXWULWLI
FHQWUH ZLOO EH KHOG HYHU\ PR
PHDVXUHV 7KH\ ZLOO UHFRUG XR
DUH ZLWK WKH IRRG SURYLGHG W
DERXW WKH VWXG\ GLIILFXOWLH
VWXG\ SURWRFRO HYDOXDWH SRV
FRPSOLDQFH :KHQ SDUWLFLSDQW

6FUHHQLQJ YLVLW E\ WHOHSKRQHFKU LQ
,QIRUPHG FRQVHQW |RWVEFHIHIHRENWJ DQG
ODMRU HOLJLELOLW\ TXHVWLRQW
OHGLFDO KLVWRU\ TXHVWLRQQDRGH
*HQHUDOTGHNWDRHEQQDLUH

6FUHHQLQJ YLVLW E\IDFH WR ID E
GD\ IRRG UHFRUGYV FEWOW
3K\WLFDO DFWLYLW\ TXHVWLRQQWLUH

ZH ZLOO L QLRXWDNOH FRXKDWHOLQJ

FROQWLQXHV WR GHYLDWH IURP W
ZLOO EH ZLWKGUDZQ IURP WKH W
PHOWYV ZLOO EH DGPLQLVWHUHG |
ZHHN RI HYHU\ PRQWK W®WRHRIWKI
WH GLHW UHJLPHQ 'XULQJ WKH E
DOORZHG WR UHWXUQ WR WKHLU
JXLGHOLQHYVY ZLOO EH SURYLGHG

VKRXOG HDW GXADMNBEIUWRNVH RQH

$GKHUBQAHVPHQW

$GKHUHQFH WR QUWKHHUG HQWDRRQ ZL !
REVHUYDWLRO®SRQW RHOMWXG\ SDL
WKH SURYLVLWE RHRQV DGKHUHQ
E\ GLUHFW REVHUYDWLRQ RI WKH
TXDQWLW\ RI WKH XQHDWH QI XRER@
RI WKH FOLQ WHSRWDW P&HDOI/IXUH V
GLDU\ WKDW UHFRUGV DQ\ GHYLD
DGGLWLRQ WR VDWLVIDFWRU\ TXH
DOO FRPSOLDQMFHP WERXB ORMQDOR.
LQGLFDW IDQV RBO DQG H[WUHPI
EDVHG RQ VWDII REVHUYDWLRQ D
GLDU\ DQG TXHVWLRQQDLUHYV

%UHDNIDVW DFFHVVLELOLW\ WHVW
6FUHHQLQOQJ YLVLW KH

'HLJKW KHLJKW ZDLVW FLUFXPIHUHQFH

KRXU IDVWLQO H ORR G IDIRELONW\ WHV

5XQQ SHULRG GD\V

JHHG WKH SDUW LF LISDA WPR GHBIDBIRHG HUD v

FDUERK\GUDWH GLHW :

/IXQFK DQG GLQQHU HDWHQ RQ D-B1RoLQ

3UHSDUHG EUHDNIDVW GLVWUMEMKANHG IR

'DLO\ GLHW GLDULHYV

&RPBLDQFH DVVHVVPHQW DQG DGKHUHQ

QHH'GHG

6LGH HIITHFWV TXHVWLRQQDLUHV
5DQGRPLVDWLRQ WDNHV SODFH DW WKH E

"7KH VFUHHQLQJ YLVLW LV
WLDO SDUWLFLSDQWYV ZLO®DERRI®
DQG SK\VLFDO DFWLYLW\ TXHVWLRQ
ILQLVKHG

A7TKH VFUHHQLQJ YLVLW LV  GD\V DIWHU SU
'"$GKHUHQFH WR WKH GLHWDU\ LQW HWQOYH@NL
WLRQ DQBSRH®I Rl VWXG\ SIKHWSBRYRQWRQ 'X
RI RQWH PHDOVLVDGXWHWWOHGE E\ GLUHFW REV
WKH QXPEHU RI PLVVHG PHDOV WKH TXDQW
DQG WKH VXEMHFWLYH MXGJP HOQWS RRIWW K H
PHDVXUHV LQFOXGH GDLO\ GLDU\ MDRDW U
WKURXJKRXW WKH WIMADORQ MHEYGLAVLRQ WR \

GD\\Q DIWHU SU
FRHUGS W R
DLUH W
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LHV FRQWDLQLQJ JUDPV RI VR WRMYDY RRW HYQ G K%K BPDKD. G RQHIDBAM X DWK W L
IDW JURXS GRHV WKH VD@HD EGWGWHK BIOU EFRRNHIBVIFBR JUDSKLFD @ LSRHHVHQ
JUDPV RI VREDHIERRIGA DWH PDLQ A\QAN MAKDWW HRI@ WPH U P GHJUHHV RI 1|
RI ZKLWH ULFH DQG ZKLWH ZKHDWWERWURZ L\DIOHE K\ DREVE KIEGV L @ WARK BAK HG L H V
ORZIDW JURXS WR EDODQFH WKH WRWDO EB¥HO\ LR WHHR MBK/UGRLYRW GL
GLHWV 2WKHUZLVH WKH PHQXV IRG WKH JURXSV DUH DOPRVW

LGHQWLFDO 7R HQKDQRMDWRHWEXEDKF SHDRDVWK RXWFRPH LV ERG\ ZHLJK
WULDO WKH WHVW GLHWV ZLCFO B ¥ RZQL\DWU KR WHR® G X W HEBD W B 8D\ QN RD
FXUULQJ IRRGYV DQG GRHV QRWKLQFORDGHKVXRS D KIPHQ ®URMWL KIQSOQ WYV ZLC

DO IRRGYV WR WKHLU UDQGRPLVDWLRQ DVVLJQP|
DFWXDO DGKHUHQPFROWKWIRH ZKWaUHYH
JRR&JHSDUDWLRQ PHDVXUHPHQW VFKHGXOH ODHQ DQDC

'DLO\ PHQXV ZLOO EH GHYHORSH GP HQUN H @ ZHSWIR VDRERID W HRIEKIRG LQF O XC
IRU IHPDOH DQG WKH RWKHU LRW PR HLQQ® REBSIOHWR MKHPQWHUYHQW
WKH LQIOXHQFH RI IRRG VWUXFWX SN BOIE FRREMIGQ D PRMWHK RRBY ®IQHW D U\
WKH RXWFRPHV WKHVH ZLOO EH WKI©B & DFH DEPRQ\PREG HBRBBYIRGESNV YD ULD
JRRGV LQ WKH PHQX ZLOO EH WKRNVWKFRKMHRQDRH RQYERBHGWHY DJH VH
VXFK DV ULFH EUHDG JUHHQ YHJRARYDEOH/Q FRYVWUKHKEMWXFKLBNWQOLQJ GD
ILVK VKULPSV DQQGJVRHRUX RGRBZL W@ HEHFRQ VEW KD QPGRGHH® E$ BSIDBIBOOHO [
GLWLRQDO &K NQWHMIP WG\ EWRILGIEG DAY@OUEH XVHG IRU VHFRQGDU\WRXWFRF
VWHZHG ZKLFK DUH DOVR FRPPRQFXP{MHE @EO PR W SHRSOWHLQOLSLG SUI
&KLQD 7KH WDUJHW QXWULHQWYV HQ WKRQP ARKXY HAL\® BURO F KIDRWLLAD RI WR
O\ YDOLGDWHG EHIRUH IHHGLQJ DWIBURRQ MWWRU B EF HRIW GHIL I YSROHS RS UR
WIHP JRU SURGXFWLRQ FRQVLVWHQ®%\ DIGFDXIPQEWN F B QWAU RXD XHFIRVKH  JO\F
VLWH ZLOO SXUFKDVH WKH VDPH EQNQG LR HDBK SFOQUHAFIWLEGD DDONGHRISHS W
LWHP DQG VR\EHDQ RLO ZLOO EHVWERRQREDW\ HBX G R PRLV®REVEHIRV L IGHADHQ
IRRG SUHSDUDWLRQ 6WDQGDURGL]HGVKRRKIWS HFSEQ/E QRIRRINLDLIQS WGDWD ZL
FHGXUHV ZLOO E R CPORVZLHFX ORXVIOY )RDQHMDBUDWRU\ SXUSRVHV DQFLO
FRQGLWLRQV $V PRVW &KLQHVH GROGHFWHBE PLYWHEU IBBG XALWIKQJ IRU FK
YDULHG JDUQLVKHV HDFK LWHP BRG® OEH: HS ZHGS D UDI@WR @SUEHRN D D O\V |
TXDQWLWLHYV LQGLYLGXDOO\ SRURXWERBH YQG LUK ® MFR ZG WKL VR 2
J IRU SRUWLRQVWLWKILRU WKRVHWLRQ PREHD RU WKH REVHUYHG YDOX
XL QJFMHRQLF VFDOHYV ZLOO EH XVHG DW PRQWKV $GGLWL
DQDO\WHV QDPHO\ PDOH YHUVXV IHP
'D W D O 'S9 D\Q OLYLQB MNRXWKK YHUVXV OLYLQULQ WK
7KH VHOHFWHG PLQLPDO FO LIQYRPOSDRUPHGQLILFDQW EHWZHHQ
GLIIHUHQFH LQ ZHLJKW FIPDOQHOL V NJ DSSUR]J
IRU DNJ UGS XDO [NJGE6DRI ZHLJIKW 5/ B BT &H
LV VHOHFWHG EDVHG7RX VR ARX U HVDW X G H FR{ Y WREPBIL DE O H V
SIWLFLSDQWY DUH DEOH WR GHW BRI HVK\L VG GHWIBUMQBM DR RHZE DKV ZL O
FKDQJH DWDROGBGRVWIDQFH OHYHO RKLOH D@® WWKH RWKHU RXWFRPH YDU
SRZHU RI &Q @ \OLEROXBZUDWH RWLYLW\ DQWKURSRPHWILUQG @B GEPH
VDPSOH VL]H LV UDLVHG WR OHFWHG DW EDVHOLQH DQFR®RG W\ DR (
%DVHOLQH GHPRJUDSKLEQY®D BHDEBMU RDIFHO/HLOO EH PDVNHG WR JUR
FDUGLRYDVWWODUVELMHDVRUV ZHVKREZV BRCHA EBBWDLOHG VFKHGXOH RI P
LQGH[ ZDLVWQFIHJFE®RRG SUHVVXUH WRWDO /'/
+'/ DQG YRGKROROWHDWLR RI W RMADO SWQBL BIONOL VLMW V P H Q W
FKROHVWHURO WULJO\FHULGHR/ DISSRODRBR S QR\WDNHQZ$ O GOIE RGOS WISYR/RAGG E
WHLQ % JOXWRWBGHVHOXP SURWHLQ LONNOGQ\WDORERQEHHNHQG GD\ XVLQ
WLQ DQG OHSWLQ GLHWDU\ FKD WRDFAWUBDGLWWA IRFMD ON B WIDICH ¥ © FOWHIWWLFQ WY B N
SHUFHQWDJH HQHUJ\ IURP IDW FBUGRXHGUBMOH DGI® VIRRWHLQ OHGLFD!
GHNDU\ FKROHVWHURO DQG ILEHUS@LYG B\KLWL F [B®& DIFMRQL WAKQBQHO7K LV
ZLOO EH SUHVHQWHG XML DRV G I$ G RBIUSSMRH RR/ED WR P S RVWWILRQ BDOX OBF
PHDVXUHV LQFOXGH SDUWLFLSDQWXWUNHWDIWFWQWRQ NHFRURP D QIBESRIFDIE G
UHSRUW FRPSOLDQFH ZKLFK ZLOMEWLYUMWNY HZQWBGEBVDYNUNNE® RV WKH
SHUIHFW DGKHUHQFH AXHVWLRQQDLUH GHYHORSHG E\ :+2
'LHWDU\ LQWDNH SK\VLFDO DFWLYLW\ OHYHO RYHU WKH FRXUVH
RI WKH WULDO ZLOO PH ®H® QB G EW RU RSEPHDVU L F
YDULDQFH ZLWKRXW LPSXWLQJ :RHLUKMD ZLOMOKHVPHILWKKIHG WR WKH Q
SDUWLFLSDQW FRUUHODWLRQ ZLOPORN KEGRIXRRNG IRKREWVDXVDQSE P GLJ
HIITHFW UHSHDWHG PHDWWWPHWRELWHR FRPGRXGERUH EUHDNIDVW DQG DIW
YDULDGBFH VH[ DQG VWXG\ FHQWUEBHZP® O VEHU HG PO R GMIGHDYHDUHVW PLOO
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7TDEOOHDVXUI'FKH:!

6FUHHQLQJ 9L PR IHHGLQJ LQWHUYHQW
369 59 69 69 ExfQ 0 0 0 0 0 o0
,QIRUPHG FRQVHQW ¥ ¥

ODMRU HOLJLELOLW\ TXHVWLRQQDLUH
*HQHUDO KHDOWK TXHVWLRQ®DLUH
'LHWDU\ ,QIRUPDWLRQ TXHVWARQQDLUH
OHGLFDWLRQ TXHVWLRQQDLU¥

G IRRG UHFRUGYV ¥

BK\WVLFDO DFRWQUQDWUHRXHVWL ¥ ¥ ¥ ¥ ¥ ¥ ¥

%UHDNIDVW DFFHSWDELOLW\ ¥

+HLJKW ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

THLIKW ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

:DLVW FLUFXPIHUHQFH ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

%ORRG SUHVVXUH ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
K IDVWLQJ EORRG ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

JHHGLQJ DFWLYLW\ 'DLO\

5DQGRPLVDWLRQ ¥

JRRG UHFRUGYV 'DLO\

'LHW VDWLVIDFWLRQ ¥ ¥ ¥ ¥ ¥ ¥ ¥

JHFDO VDPSOH ¥ ¥ ¥

369SUHFUHHQLEIVVFIMLMQLQJI YLVLW

'$00 WKH SDUWLFLSDQW \VOMMWDNW HVMD NWKWNV D B A HSWRYELLG HIGN ZE WHKD B U EPIRNGFIRRINVW WY P S C
KLJOW FRRNLHV ZKLFK ZLOO EH WKH VDPH DV WKH EUHD @D QW W ¥ K DQI\RK KWHARDBDIK R X
"ORRG VDPSOHWVDZIQ®® BHHR® DWLGDISHULR W B @YW ZHHN HDFK PRQWK LQ LQWHUYF
EORRG IRU '1$ |RGLBDWHWHW@HEWLRQ VWXGLHV 30DVPD DQG VHUXP XQ W DOE & DWHISD DY
IRU PERORPLFV SURWHRPLFV DQG LQIODPPDWRU\ ELRPDUNHUYV

"YHFDO VDPSOHV ZLOO EH FRO GH¥®W GODH)Y® WKHML RE SRV DMQRPLF '1$ IRU ODWHU JXW F

ZD®AXQWHG VWDGLRPHWHU :DLVWRWFLUFXRUBUHQRHQ WHUDEMLRQ VWXGL
PHDVXUHG KDOIZD\ EHOZ i BQDW KFHMNIDWWE LM BOIR IMFYE SURWHRPLFV LQIO|
WKH XVH RR DQWKURSRPHWULF PHBRWHLW &EMWMHDVH PDUNHUYV

,Q RUGHU WR HYDOXDWH WKH RYHUD
OHW D FPRI®IVRK U H V IHFDO VDPSOHV ZLOO EH FROOHFWHG
%ORRG SUHVVXUH DQG KHDUW UDWHVXLOHFES PBPYGHWE DHWHISHFWHG
PLQXWHV RI UHVW ZLWK WKH BVHPRUIDI5Q1 EHORUH EUHDNIDVW XQGHU D
YLFH 20521 &RUS 7RN\R -DSDQ RKRJFHKQ UHPFRHGID WERREQ OLTXLG QLWL
SUHMVXVLQJ DQ RVFLOORPZRNVPAHBD ODHEFRKWQLWRKM\ ZLWISL QW KMHIEREW R U
XUHPHQWY VHSDUDWHG E\ . Q XRW H W QR PLF ElNf WRNG RWOHWU GXW PLFURE
VFULEHG HQDHARKAHHDVXUHPHQW ZLOO EH REWDLQHG
RQ WKH ULJKW DUP RI SDUWLFLSDQRQLW@EUIRPHIDWHG SRVLWLRQ XVLQJ
DQ DSSUWRLSHIGD A | D W WAKKHH KBIIDYWUWG KBHIO'®RV®D 6DIHW\ DQG ORQLWRULQJ %R
VDPSOHV ZLOO EH FROOHFWHGF R! RBRKWRPHQ EDOWQRYZBFWYV RI WKH
WXUH DIWRXUDIDVW 7UDGLWLRQDYDFOHSQAQUDEBQURIWH D QKEQ \E HRHQ SHHLLH
JO\FDHPLF WUDLWV LQFOXGLQJ WERONDG OA'/E\+ W\SKHIREH\BWHURG DW HDFK
WULJO\FHULGHY DSROLSRSURWHL®UPYV DBRGLEROWRWHHIQOY% WROWKH GLC
FRVH DXP&QQXYLOO EH PHDVXURG LQFPXWWHE EBVKPLSQH FKDUDFWHULVWI
WHLQ LV D JO\FRV\ODWHG SURWH I ®HYQG RIHDIFIKWHYY D VWHADVG.\Q V VIDIBW H U H
ZLWKLQHHNV Rl FKDQJH L@ KEHORR ® EHEHFNR WK H FRRPB ORIWHQHVY DQG DSSU
DV DQ LQWHJUDWHG PHDVXUH RI BEOFRGE GV RPERVHQUIRQFIMRYWDDWRE RI LQ
LW ZLOO DOVR EH PHDWHUPG QHH VEKBRR QOMRWGIY FLHY DFURVV UHFRUGLQ
SRQHFWLQ DQG OHSWLQ FRQFHQWILDWKL RI® H ZIX\. ¥ KV DG AH URH OFDONAL 19 LVF RV W
OLSLG PHWHERORNRVKHVH PHDVXWHPHGEVWALRLG DEHN YV LMD RKWBRRH G
SHRUPHG LQ WKH FRUH ODERUDWRXQWLO WKH WULDO HQGV ZLWEK WKH H

FLDQV DQG WKH 'DWD VDIHW\ DQG ORQ]
&D QG LN D D\
6DPSOHV Rl EORRG IURP HDFK |D VAW XEEFEMR NG § B WOREBWOLRYH ZLO O
EH VWRUHW IRW MKENQW DQDO\VHV/ K&D QGNVGEDWHK WHDP LQFOXGHYV IL
DVVD\V WKDW PLJKW EH SHUIRUP K& HMLDOXIG 8IQWXHRW VL W Q RIVGHREX WDRR &7KKLH
PHWDERORPLFV SURWHRPLFV X LQ3(5DPHOMLRQ +RVSLWDWOHU® HRHWK &K |
NLQ LQDMKNLSURVWDJODQGLQ W XPRHQGHBPQREY YW DMAWRMLFDO XQLW LQ Wt
NLGQH\ IXQFWLRQ H J FUHNDIWEQXQQBERUDWRBBL®WDEGHRLDQJ 8QLYHUVL)\
WLRQ 6SHFLILFDOO\ VDPSOHV RIZAIORD I HE OURIR'S RALVOLE EH MMWRWHKE RYHL
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JLIXUBWXG\ WLPHOLQH

ZLOO PHHW D W RIQHDK/ \8 UL PHMW EBDRHE\ TB OHRRUHQJD / 0DOODUG 6 0DQQ - 'LHWEL
DQG SKRQH FRQIHUHQFH 3URI /L D&¥GIKW HVRWWRKIP W DRQUDFR NV H X [RQ & 0P G GVRD!
FKDLU WKH WULDO 3URI /L GLUHFWYRWWHRORABHEG EHIPRY HP ®% FRERW WD YW
8QLYHUVLW\ 'LUHFWRU <Q\WDUWH AW HBFRRF WKH IERME FH

*HQHUDO +RVSLWDO 'U +XDQ&EDWDBG -

- . DOO &: VIDKD
PD H _IQJM G H |W% M ( °
QDJHPHQW DQG VWDWLVWLFDO XQ ?&g : %!PV %%%\»%EE%N -
LV D PXOWLFHQWUH UDQGRPLVHG FQLQ 9 oW &k & KK |
'DWD 6DIHW\ DQG ORQLWRVUWQEQIRMKHEG ZLOO EH gRrL L DWIRKMQP HG
7KH VEKHGXOH RI MHLFWRA YOWLHEXUN G

+DOWRQ 7/ :LOOHWW :& /LX 6 O0DQVRQ
&21&/86,21 5H[URGH . +X FBUEREKSAWOWWFRUH DQG
7KH WWIHJOHEWHG WR ZLOO KDIYH LRS®NFDWRRGQDRUKEGRWW GLVHDVH LQ
WLRQ UHFRPPHQGDWLRQV DQG SROLF\ IRU WKIRHLIKW IHRIGWURO
DQG UHODWHG FDUGLRPHWDEROLF &fVWXYEDOHEIKLP RIS MR Q VDW
QRREHVH &KLQHVH $P - &0OLQ 1XWU GR DMFQ

$&.12:/("*(0(176 $FFXUVR $ %HUQVWHLQ 5. 'DKOTYLVW $

‘H WKDQN 3URI $QGUHZ - 6LQFODLU DW>' 5( Q R%Q tJ I—F(\yJ?L \E& \GHUDWH(];JJ'EVV\WA'
'"HDINQ 8QLYHUVLW\ 9LFWRULD $XVWUDO§_ 2 Ry 22 52<H ,%(y@&?
PDQXVFULSW

$87+25,68/2685(6 M R A N L AR A A

'HY P W, Q, QD K K\
AR R A A S A A LA e
3%% RSB SPYR W PRIVRE Wk ot w

&KLQD 3URJUDP TKRHOIXQGHUV KDY HP&‘@BW\E'QB%W%\A}FFW?Z%%N DW

UROH LQ VWXG\ GHVLJQ DQG ZLOO KD

DQDO\WLYV GHFLVLRQ WR SXEOLVK RU S{&[)IHKF%S,%?W\}VR& R)IR\Hévag()&W)éJd_ﬁVMV FUL\

5()(5(1&(6 JRRG )XQFW GRL F IR I

$XVWLQ */ 2JGHQ /* +L0OO -2 7UHQGW D1 'BJ;%Q’\L?HMV%“?@}?SE\%%RE%LI%UKH
DQG SURWHLQ L QWRIN HVWKQ 8 QIR AL ! DUSLD % &KHO - LAw
QRURBOJKW ~ RYHUZHLJKW DQG REH rBBR %%ﬁ% RQDU\ DUWHU\ GLVHDVH

$P - &OLQ 1XWU  GRL DM%@J S RAHER A s

OR]DIIDULDQ ' +DR 7 5LPP (% :LOO & X )%
%&%i% QI +7/"=KDQJ % =KDL )< 3RSNLQ
&KDQJHV LQ GLHW D QW HRULA HAHA KKV DJ REJULRG RI WUDQVLWLRQ IURP VI

ZRPH?(POQR% PHQ 1 (QJO - OHG GRL  \\"GHUQXWULWLRQ WR UMBBWH®J QR
JLYHVH\ * 7D\ORU 5 /LYHVH\ + /LX & "RF LI-FLP[EE HGE%MHDEVE”V SHY
UHVSRQVH UHODWLRQ RI GLHWDU\ JO\_F?%SE 'XWC?R _U+Lv_§<§JbJW\*sHX . aRsN
GLDEHWHMIDOOAWDV Rl SURVSHFWLYH FR ‘SF; xc%b “%p~ - =
500 1XWU GRL DMEOQ ) LF M €KLOHVH GLHW DQG W

2EHV 5HY 6XSSO GRL
REU
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*RUGIQ@VHQ 3 :DQJ + 3RSNLQ %0 +HY-HUXHLIKW 5H\QROGV . HWDROMRWDR &
G\QDPLFV LQ &KLQHWD WKLREWNVQ5BYEDXY HV RI GHDWK DPRQJ PHQ DQG ZRPH
6XSSO GRL REU OHG GRL 1(-0VD

*RUGQVHQ 3 $GDLU /6 OHLYMW -% 6eBRMHU) :DQJ + 'X 6 +H < :DQJ = *H . 3
+HUULQJ $ <DQ 6. =KDQJ % 'X 6 3RSBIWRWSH FW Y FRUGDXQGW RRQ QUON &K MQR Q1 WW
ULVN RYHUZHLJKW DQG FDUGLRPHWDEROLGXSSWS LQ &RLQHVH DEXOWYV
2EHVLW\ 6LOYHU 6SULQEGRL RE\ [

3RSNLQ %0 .H\RX * =KDL ) *XR ; 0D +
.HLO 8 .XXODVPDD . :+2 021,&$ 3URMHRW QXWUNLM ER®R WU D QVHWWR R QDL &KQRO

,QW - (SLGHPLRO GRL 6 LMH 6X830HOLQ 1XWU

PHQWB 6 BRSNLQ %0 NXDHE6DWRDL ) *H . 'LHWDI

&KHQJ 72 &DUGLRYDVFXODU GLVHDVHHQY BKKRQPHQWD OHRUUHODWHY RI REHVL
GRL &KLQD 2EHV 56RSSO V GRL M

&KHQJ 72 &RURQDU\ KHDUW GLVHDVH LQ &KLQMDE +RV[S OHG

<X ' B6KX ;2 /L + ;LDQJ <% <DQJ * *DR
'DQJ & :HL ' :DQJ % =KDQJ - =KDQJ : 0BKD @BDQ / 'LHWDGUDADPKHERKIHILQHG J
<X 7 ;XH ) 6KDQ * (IIHFW RI OLIHVWVU®NFR®OLWKIRBGHDPRGHOIPHN RI FRURQDU\ |
RI WKH PHWDEROLF VI\QGURPH DPRQJ DIBXCHUW %R JUBSQ &N PLROKR\L DMH
HWKQLFLW\SIRGEOMDNLRQ LQ VLFKXDQ NMAMRYLQFH RI FKLQD
$VLD 3DF - &0LQ 1XWU 9LOOHJIDV 5 /LX 6 *DR <7 <DQJ * /L +
.LP 6 ORRQ 6 3RSNLQ %0 7KH QXWU2ZWIRRV MMM VRXEQRI GLFHWR B\ FD
6RXWK .RUHD $P - &0LQ 1XWU LQGH[ JO\FHPLF ORDG DQG LQFLGHQFI
OLQLVWU\ RI +HDOWK %XUHDX RI RNGIOVWX\&BIPWRIERE@HMH ZRPHQ $UFK
SBUHYHQWLRQ &KUBBRHWRWULWLRQ DQG FKURIRIF DUFKLQWH
GLVHDVH %HWMLHGLBHRSXHEOLVKLQJ *R¥GHU &' .LD]DQG $ $OKDVVDQ 6 .LF
<DR & X = :X < 7KH FKDQJLQJ%®DWWHUGBGE RUDHPHU &RPSDULVRQ RI W
FDUGLRYDVFXODU GLVHDVHV LQ &KLQBWNRIUD/G +RDOGIWKRBGIDMK 4DQG /($51 GLH

ZHLJKW DQG UHODWHG ULVN IDFWRU
'"HQKXD = -XQVKL & ,PSOLFDWLRQVSUHPHQ@RED XRDOIRRBHQ WKH $ 72 = :HL
FYOXUHV IRU FDUGLRYDVFXODU GLVHDQGRBLHE WXWOLW-S$R GG PIQ G
FDUGLRYDVFXODU GLVHDVHV LQ &KLQDD®\DLD 3DF - &0LQ 1XWU

GRL M [ (EEHOLQJ/H9% LI 00 )HOGPDQ +$ /RYHV

/L < BFKRXWHQ (* +X ; &XL = /XDQ /XGEZLY 26E HVIHFWI RAHP LFR@ RIDGV YG/L B\R Z
SUHYDOHQFH DQG WLPHVWHHYGA @ RRQID BEXYH \RXQJ DGXOWYV D UDQGRPL]H

$VLD 3DF - &0LQ 1XWGRL GRL MDPD
M [ <DQJ <; :DQJ *< 3DQ ;& &KLQD IRRG F
-LD = =KRX < /LX ; :DQJ < =KDR ; :DQJ <%HIDMRIRLQD 3HNLQJ 8QLYHUVLW\ 0

X 6 &RPSDULVRQ RI GLITHUHQW DQWKURSRPHWULF PHDVXUHV DV
SUHGLFWRUV RI GLDEHKWEMVIHQ BRGKQBEVQALRAD, & KLQD IRRG FRPSRVLWLRQ

'LDEHWHV 5HV &OLQ 3UDEWL M3HNLQJ 8QLYHUVLW\ OHGLFDO 3UHVYV
GLDEUHYV +RQJ ' :DQJ - BX + ;X - /LX < 3HQJ 4 I
=KDQJ ; 6KX ;2 *DR <7 <DQJ * /L DUPKHHUFLVH LQGXFHV VLJQLILFDQW L
*HQHUDO DQG DEGRPLQDO DGLSRVLWAUBQWGXWH VAL IRHUWWBERNMBOIRRG GRHVV 0OR
&KLQHVH ZRPHQ B6WURNHGRL 0%3 E H D H

6/2.($+$ 6DFNV )0 B6YHWNH\ /3 9ROOPHU :0 $SSH

'"HXUHQEHUJ 3 <BSUBGIQBEHULFFL 6 $VLDMWEBDW DOHFWY RQ EORRG SUHVVXUH R
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