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*XHVW (GLWRULDO ODULQH 7XUWOHV RI WKH :LC

.DUHQ / (FNHUW
' (&$67 5XVWLFYLHZ 'U %DOOZLQ 02 86 ( PDLO NHFNHU

7KH :LGHU &DULEEHDQ 5HJLRQ :&5 HIWGIMGVWKWRXHKRRIIV PDULQH WXUWOH
ODWLWXGH WR WKH ERUGHU EHWZHHAD YUHQFXVDA DRPWRQE %QMPXG HDMHEI D O
HPEUDFHYV VRYHUHLJQ QDWLRQV DQ® FALRAHQ WHEO ¢ DS W R HQLR YHMKLKDVIHD U
WHUULWRULHV DI¢OLDWHG ZLWK )UD RO C*HIFVD MR @ RIQVOH QW ZRH B H BVKKHHNO DG
DQG WKH 8QLWHG 6WDWHVY 5DQJH VWRAMNUFBEUSRQOX\WH R QRPQ&HRW K/HPWD GO J U
LVODQG WHUULWRULHY VXFK DV ORQWVW RUDDMVEROIXDELRQOW WR FRDY WD

$QIJXLOOD SRSXODWLRQ WR VRPH RO ML O D UJHHW FXDWHMR Q0 LEH RRKQIRU |
ZRUOG LQFOXGLQJ OH[LFR SRSXODWLRQ*RG@&W\OIDA RSY (D OIF WKHYBBEXWLIDP
SRSXODWLRQ PLOOLRQ ZZZ FHQVXV ORYWISFHIUR®RZQHOMDE$ $FFRW G L

SGI 7KH UHJLRQ LV GH¢{QHG E\ EURDG VRFLD® DIQIC/ J/RWILW LG D\DWALQYIH WM WV
LQFOXGLQJ WKH ZRUOGTV JUHDWHVW FRQ UHEW UQMALR QHRIWY PD O/Q WIRX G\ Y H H
UHSUHVHQWLQJ *WKH IXO0 UDQJH RI VOIRHE ZBREXGDPWRBRRRU SROLWLFDO V\VWHP
&DUSHQWHU ,Q JHQHUDO DQG QRWZLWKVWDQGLQJ

%LRJHRJUDSKLFDOO\ WKH :&5 LV ODSRISEOPRPLISRIQAVHZK RUW ZARUYBOL]HG ILHO
HQFORVHG EDVLQV WKH &DULEEHDQ &MOJBQEWMKKB H & 8\ RO HIHD[@ FRU FZBVRAHKWR_ RLCD
DQ DYHUDJH GHSWK RI DSSUR[LPDWHTURSQJ P 5 VG NH @PRIFSHEOWWBR OV 6 WH Z D U

P LV ORFDWHG LQ WKH &D\PDQ 7UHRERWR®@1(3 HW RIEHRM W P R F BoHHOIW
UHJLRQ LV NQRZQ IRU LWV WURSLFDO DRDOORZDPIDHOQH HF® ¥ \WRVEHIN \VDABKOLVG WHHIUS
RI HQGHPLVP DQG VSHFLHV GLYHUVLM\S L\GRPAPCHIOT¥IS] D06 SDOHBA QMO PDULQFH
.UDPHU + LQFOXGLQJ VL[ RI WKH ZRUXQGAWVHY BR B RODOMIEER €V RIKRIIRKUIGR XW W |
WXUWOH %DVHG RQ UHGXFHG UDQJHJRGKPEGWDRP GHY¥®RYHY DM GHRSKOD \U M/F
VL]JH RU ERWK WKHVH PDULQH WXUW OBV NDWRQF OD V \AlY4 WGV ED R H HBW L GF\G / LV R
RI 7TKUHDWHQHG 6SHFLHV KWWS ZZZL QX& QU HEBEHD/QV PROUUL Q B VH RO QHWUIDED H
ROLYH MHSAGHRFKHO\V (RCDYDHWHMG ORJIREEKHQBG DERXW WKH GHWHULRUD\
&D UHW W D JEDHEHKMOARDD L D RRA GMN. W L FD O O\ Q Q/GHKOH) HIHBQ LQWHUJRYHUQPHQWDO
HPSYV ULGHPHDRZNYBEHW®RFKHO\V REEUDEGWHVVLQJ LVVXHV RI VKDUHG PD
OHDW K HIEFDRFAK HO\V PRWUWDDIKHEDO VFIFRKMYHQLQJ LQ WKH :&5 IRU PRUH WHWDQ

ODULQH WXUWOHYV KDYH SURYLGHG QXOW ULWIRMQ ZHD QMNHD @G 1$@ IRWXK HILR ER L\
EHHQ XVHIXO WR KXPDQV IRU DW OHB\DQG VLIEBDIAD BMEBHBYRIPVYV KDV EHHQ
9HUVWWHIO )UD]JLHU 7KH\ IHG LQGHIDORX\S WRWEHFWBGGHDU URXQG E\
KHOSHG PDNH IRUHLJQ FRORQL]DWLR® V8 RMYLEBWHKH WD WY YHU\REMMWOKGHY LG F
WKDW 3DOO HDUO\ DFWLYLW\ LQ WKH UIHA ;RDQ® WURSIH V Q+ PH[SIOGRH) BWX URMVD +
FRORQL]DWLRQ EXFFDQHHULQJ DQG -+DYSH@® MAKH FPIDUNRHHX Y R U LKKDIZ/N R E QOO D/ H C
VIXDGURQV + ZDV LQ VRPH ZD\ RU GHJUHH ®HSHQIGHIQWD RQL W bW Q B W L REDWDLAD W/ U
WXUWOHV RQFH QXPEHUHG LQ WKH WHQV KU PRRWHRWKHL @ WRKWH E I/ U RBE R D Q@ X6UH
-DFNVRQ DQG ZHUH QRW DW\S L F DADKH VGHW B U DEVH.G1 \E \+ FMADKUHD & RQ Y WRIW VR Q R ¢
DV D :QHYHU IDLOLQJ UMMRXUFH  /ROMIKHEODULQH (QYLURQPHQW RI WKH :LGHU
VRPH Rl WKH ODUJHVW EUHHGLQJ FROR®IHWH\WKH. R RU G KIN3 H¥HH U RIQERA Q6 RIQ MK
ARXULVKHG L@KHORQ@QHEDIKRQ&D\PDQ ,VODBYHSBHRUY DQG WKH PRUH UHFHQW

$LNHHWQ DO % H®OD O (UHWPRAKHRWWEKH 3URWHFWLRQ DQG &RQVHUYDW
3DQDPD OH\ODQ 'RQQHOO\ LDFVHDWXUWOH RUJ DUH VSHFL{F WR W]

+HUELYRURXV JUHHQ WXUWOHVY ZHURWNBEPODEROD WD RRXMGEG AR IR WALHLIW L
PLOG AHVK DQG KLVWRULFDOO\ WKLW XS$WBIHIW DZDG/ WKUHD B FIREV L\QW IH @ R UXPSRRXQ Z
YROXPHV 3DUVRQV LQJ *URRBPBRQGJWKH/ D[PRIRWM RI WKH &DUWDJHQ

-DFNVRQ 6LPLODUO\ WKH FRORWHX® 6D WHSDAMHGE XWRH ¥ CRU LVQKIH W X U W
KDZNVELOO WXUWOH RQFH IHDWXUHGS$EWRNILGH @M Q WIHQY W Kot$ 8M\H J LLRIEF VX GRLQH LE
H[SRUW HDUQLQJV KLVWRULFDOO\ LQ$WHD® HDRIGN KL OCGURISH DREPWRHE UDFWR W
LQFUHDVLQJO\ GUDPDWLFDOO\ LQ WRH *KDEMORXSHLOQ QEUDWEY MHR LIRQDQ $FV
PDUNHWYV SULPDULO\ -DSDQ OH\ODQ RORGHYMODQG PROMWWYVRHIEOLVKHG RI ZK
'RQQHOO\ 7XUWOH &RQVHUYDWLRQ 1HWZRUN KWWS

ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH



FRDOLWLRQ RI KXQGUHGV Rl PDULQHFWRSWH[HF R BVHONVSIRWDWY \ $RQIDFR\HP BIQU D
HGXFDWRUV DQG FRPPXQLW)\ EDVHG WRK®VHUYDWRRICOLW WE EDW K GS UG WHKFEHV H G
UHJLRQYTV PRUH WKDQ QDWLRQV DQEBROWWHUYD\WURBWRI(FKEUWG WSHPBIKHD O QG
7KHVH DVVHWY KDYH ZRUNHG LQ VAEBABBELMMDRQJ MWK MV IREDD QRLQW V
RWKHU DFWRUV HJ &DULEEHDQ &R®VARJFDQLRP EEW DROD VWHIFRQI LKWMAW S O \”
ZZZ FFFWXUWOH RUJ WR UHDOL]H D ©Q QIG\FDICS A RRFPUHDWILKM O\ GH, QHG E\
QDWLRQDO PDQDJHPHQW SODQQLQJ SURIOHVYVEDH H HILNODIM RRQ VQFOKBQ R (
SURWHFWHG DUHDV FUHDWLYH DSSURFROIWHYL\E R VS XEQ LAFDIEZD WHRQ IR DWW LIGIG WX
FRPPXQLW\ LQYROYHPHQW PDQDJHPHQW E\ LQYHVWLJDWRUV ZRUNL!
ORUH WKDQ KDOI RI DOO :&5 JRYH DQRHIMWL K® YHYEBHYWRRBWMEHQGLQJ WR
QDWLRQDO 6HD 7XUWOH 5HFRYHU\ $FWHRIR QMWD @D UHQ W KU WD H\D U QY QHHEAIQLYS
ZLWK :,'(&$67 KWWS ZZZ ZLGHFDVW HRUHFMH V RXWKE MW B 053%3BYG JXLGHOLQHYV D
KWPO RU WKURXJK QDWLRQDO SURFHVWRIF WHDJJLEES (FNE DWW G B6H)I6V WR L
&RORPELD OLQLVWHULR GH@HWELRISPEDARWRYLURQV &KRL (FNH
JUHQFK *XLDQD %LRLQVLJKW ',5(1 *OP\@PRHQMXUHBGHFRYWOHY 3KHODQ (FNHL
SODQV DVVHVV VSHFLHV VWDWXV D Q GDDRRAPISFOH-O/MDAY B VD@DR/UR D § QJRHAD MR D@ K
SRSXODWLRQ OHYHO UHFRYHU\ LQF O XGK i JDGHRERPIPRI® GRD VBIURRG Y HR/WY IWUYHY IS RORK
PDQDJHPHQW DQG FRQVHUYDWLRQ DEMWRRKIURQW \OH. JKHF IRP.P HRREDAMM IURQW L R Q
RIWHQ OHQG LPSHWXV WR DQ H[SDQQRRQGRFXXHQWMQWLYEQLBREKBD WVLRBK 2z
DV PRYLQJ EH\RQG QHVWLQJ EHDFK REWXROLQR VERIFENFW DIQH LIQ[ ZIDSWHLR Q L
SRSXODWLRQ FHQVXV FI 'LH] Y-DAD RDPHUK HDEO XAKHQW KWIOH UHJLRQYIV ODL
DO PDNLQJ JUHDWHU XVH Rl WHFRQ@HFRHDWR RRQIRWRP IBR@KH \HDU SHL
HJ VDWHO O &DH HWHODI P & MRBGDD O GHFOLQH VLQFH © 10)6 86):6
%OXPHEWKD® HUPRFKHOWW DO (FNHUMLOH SRSXODWLRQ ULVHV DUH KHDUW
(UHWPRFKROWRWNINO YDQ HWP DO WKH\ SURYLGH UHSOLFDEOH PRGHOV RI V
JHQHWLF RRBORGREZHMD DO /DKDOIWDO ERXQGDULHV RI D ORFDOL]JHG UHFRYHU\
'"HUPRFKHOVWR @O (UHWPRF%R@M) DO GHFOLQH 7KH EDVLV IRU VRPH Rl WKH |
%DVV YWWRD@EUHVY RU H[SORULGHEQD®MDWHYHMBRGIEOM6 (UHWPRFKHC
RI FR PDQDJHPHQW RU HFRWRXULVP W§E B H R PRHWVEBLA/Q VHEB DD YV RX® R R KEZ DL VEX W
DW WKH FRPPXQLW\ OHYHO H J RWRBRRVWUHDQHUDEDMPSRSXODWLRQV DUH F
,Q VRPH FDVHV PDMRU UHYLVLRQRDWR RWDWAWLR®\D OD Q B JH V SIDFLIDROD K IVKIR V|
EHHQ WKH GLUHFW RXWFRPH Rl UHFRYHU\ OB QUWH F RAPRIUIGIDIDNDR OV D HM GDED
6PLWW DO *RYHUQPHQW RI %HOL]H SRDFKLQJ DQG WUDGH DFURVV LQW
6RPH RI WKH PRVW VLJQL¢{FDQW QHWGWILFXEWDFRH\R Q QY URIOHDIR BRW KDSRIO L F\
OHJDOO\ SURWHFWHG E & D&JH \BRVK U Q) PRIV W KLJK OHYHOV RI E\FDWFK
1IDWLRQDO :LOGOLIH 5HIXJH LQ )ORULHVW DI0)H B Q%P86):6 KLIK OHYHOV RI LQYI
&KHORTRWW XJXHUR 1DWLRQDO 3DUN LQHSLR WMAMR @ DF DD @G FERIDIV WaDIQMHWQ GH ¢ QHG E
$YHV ,VODQG :LOGOLIH 5HIXJH LDQ@H RWKKHHD B H YRIMNOHRBE@PQOQWW KDW UHV X C
RI 9HQH]XHOBUPRFKI$©ODWQD 1DWXUH BARWWYHRQHVLOLHQF\ LQ WKH IDFH RI
JUHQFK *XLDQD )UHWH\ /HVFXUH FKDQJH WHOH BIRKGE E LARM®YRFO V )LV K
$UHDV RI )LVKLQJ 3RQG ODWXUD DQG 7Kt PRWWS UWEHQH LUH JIUR QDO DA/ VHV VP
%UIXWLIDP (FNHILVMBRFIKEBQVPKR 1XHYRQ® WXWH&,7(6 6HFUHWDULDW %UIXWLJD
SHVHUYH LQ OH[LHFW DOOU EXBY ZHOO D W RHQXIPE® BMRBGHL QL]H WKH UHJXODWRU
RI VPDOOHU QHVWLQJ JURXQGVY VHH DFRXUWHQWHRBIGIHUWY WDQOREJ) RRQPDULQH
UDUH RFFDVLRQV LQWHUQHVWLQJ KDEHWEHWDQM$$RU D -RENGIXMRG(DVWHUQ &
PLJUDWRU\ FRUULGRUV 12%$ 3URUHHGY XDV IHO DR XGWY BXGHQJ DQ DQC
LQ GH¢QLQJ WKH YDOXDEOH UROH W RDW DRIBIPHQNW WX D AWHOZRW S 0DV U@ TKKH O 8§11GQ
WR PDLQWDLQ FULWLFDO FRDVWDO DQGURBEH@HW WFRR\WW BW®VE FH H% RQ F HOBX®'
%MRUQGDO /HYQ % MRUQGDO RQ WHHR QOEWNQQJ-PANFR®QO\ WR EH NL
LPSURYH UHFRUG NHHSLQJ DV RI¢(FLDO V
7KH :&5 KDV UHDFKHG EH\RQG W UD G LRV LIRIDWDLOD H GW K D W IORIQY CDQNG W X W UHIDW KR Q D
DSSURDFKHV HJ +DUROG (FNHUW SURWBKWPRY RD WU R\W DD DUXNWWLQJ DQC
WR IHDWXULQJ PDULQH WXUWOHYV 8Q DX QR QOUR B GV NI LLROFLG B X H UHDQNFILR
/IRSH] SRVWDJH VWDPSV /LPRIOH FROODLYWNQW ODZ HQIRUFHPHQW V
SKRQH FDUGV /LQVOH\ DQG WKH FWBHNQVHDEIGV 6 B JRRQR/HIRWIHW IQFPGI QQ G D
DJHQFLHV FRQVHUYDWLRQ RUJDQL]DRAULRQW VEERWRHBW® HGE DWRDAK D YCWKHMRS
FLWLHV VXPPDUL]JHG E\ (FNHUW +HPSKIHQWLVWYV ODXULDG GHYHORISPHQW VSH
KDYH EHHQ XVHG DV *ADJVKLSV  WR GRRYRLY DWHQ B HHR\S OBIF RHROAR QWIHGHH SO LF
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WR DGGUHVVLQJ RYHU H[SORLWDWLR®B8OMIKBY DUOH -FOBD/E@OALZRUNRQAN 7DQEB6

SUHSDUH DQG LPSOHPHQW DQ HITHFWLYHS$SSYEWLF (DZBUMITHV S B QU5 R {OWAU H BPFK *
VWUDWHJ\ 6DWHOOLWH WUDFNLQJ KLJKOLJKWV WK

7KRXJKWIXO LPSOHPHQWDWLRQ RI WERHRAY LRHFRPEHYTEBDRPRBVH 2 Wo RGP QIH
VDIHJXDUG DQG H[WHQG UHFHQW FRQWHIDYDWSRQ &/ X FFH¥BH WV BXW VAJR L: ¢% DR
REVWDFOHV WR PDULQH WXUWOH VXUYQ@D%%LGFH&OLN+(1°®$lV\ﬁR3UﬁF6DLb 5 %0 F-OX ¢
WKH DQQXDO ORVV RI WHQV LI QRW K fgleuﬁév25§e|'WK6F?k3\P|§ ¥ RIPDULQH(F
WXUWOHV WR ¢VKHULHV E\FDWFK DQG Vé% '?Jjg\g %ﬂg@ '?g%ii ﬂ%%g&@
ZLWK ULVLQJ DVSLUDWLRQV LQ GHYHORSLYT BERG LH
SUHVVXUHV RQ ODQG DQG UHVRXUFH°/§(8\9H$5 hw \A&R((ﬁ:VH W IOR L@/*KMX@WQH?Q’JPX
VSHFWDFOH RI FOLPDWH FKDQJH 9 F%\ﬂ? %\40@ XBQ
WKH H[WHQW WR ZKLFK WKH QDWLRQV § m/lﬂi'& c?

ZLOOLQJ WR OHQG WKHLU FUHDWLY LW\ "WKNL HLU SH
DQG SROLWLFDO FRPPLWPHQW WR WK/QSW\?NGF@ H %@’@@@PJ WK@HQ/W%W R\v

WKHVH DQFLHQW FUHDWXUHV 7KHUH D("g %%Véﬁ%‘é’ VR PPV O VKD AR & & R HA B
ZLOO EH DFKLHYHG

%2:(1 % : $ % O0(</$1 -3 5266 & - /,08B6 * +

- & $9,6( *OREDO SRSXODWLRQ VWUXF

WKH JU H HK MORIQWMHRA GDHVUPVY RI PDWULDUF
$%5(8*52%2,6) $ B=0S1 ( 89%6 0 /B (YROXWLRQ
*$0,2 OHPRULDV GHO 7DOOHU 5XPER D OD &23 LDJ(;%VWLFR*GHO .
HVWDGR GHJBD FREKN O\VHIQPE D LFDA R VX 0B G H <X D 66 3 *3$5&,3H2&5(*8%(5 |
GHWHUPLQDFtRQ GH DFFLRQHV HVWUDWpJE%:bv$06(§$/51§/°72/g,6_11$1§ 4-251'$/ 00 0,<3$02

3521$785% ::) 'HIHQGHUV RI :LOGOLIH  %° 2ULJLQ RT KDZNVELOO WXUWOH:
DV LQGLFDWHG E\ JHQHWLF PDUNHUV (FROF
$,.(1 - - RI(¢ $ &5%(5,&. 7 8%67,1* %$1.6 )
3(75,( * & $<6 7ZR KXQGUHG \HDUV DA% "Bk pPHI$E (DO 7XUQLQJ WKH 7LGH |
PDULQH WXUWOH ¢VKHU\ WKH FXUUHQW V\HB@/&\PQ? PFREL MRAW)@L)MV%'HQ/D%HQWJ(?‘PW@N
&D\PDQ ,VODQGV 2U\[ $PHULFD &RORPELD DQG 9HQHJXHOD 75%)J),&
8. SS KWWS ZZZ ZLGHFDVW RUJ

%$&21 3 X 5%< . 9B51'$/ + 7+ / *B(1 0

(% (5 3URFHHGLQJV RI WKH HVWHUQ‘V§3\%/§>(()8_\A¢‘\|&|ER7 @\&%Eﬁmﬁsqﬁg%%@é%é)gI\?szﬂg\éV‘
-X 0\ &RVWD 5LFD , 560$6 3ULQWL
Q LHV GHWHUPLQHG IURP PLWRFKRQGULD

U +$0$6 $7,21$/ BB867 7JUHDVXUHV LOQ ngJQeH YEWURQ *HQHWLF
%DKDPLDQ ODULQH 5HVRXUFHV $Q (GXFDWRU Vv LG WR 7HDFKL 0 L
%LRGLYHUVLW\ %DKDPDV 1DWLRQDO 7ux 7%5%%(4 W%%%'ev{%m&;gip V\BHJQWVURRXGUXFI
+LVWRU\ 1DVVDX 7KH %DKDPDV

° +DJ VKHV 6KDUNV %DWRLG )LVKHV DQG &I
%66 ¥ *HQHWLF DQDO\VLV WR HOXFLG,@WQW\UQﬁDQADLWQ)QUD)Q_@valgu)\m@@u\ 3XUSR

EHKDYLRU RI KD Z(NWEVWFROROF K\HXQAW IOGPBKLH I WERHNK\RORJIJLVWY DQG +HUSHWRORJLVWV 6S

&DULEEHDQ D UHYLHZ DQG UH DQDO\VLV &KHORQLDQ &R8 HUYDWLR %LRORJ)\
&$55 % 7TKH :LQGZDUG 5RD $GYHQWXUHV F

&DULEEHDQ 6KRUHV )ORULGD 6WDWH 8QLYF

%W**6 - $ - B552&.6 % + 58(*(5 ,QFUHDVH LO
KDZNVELOO WXUWOH QHVWLQJ LQ %DUEE§‘G${8<'/1 H VW S“&lﬁﬁﬂ/ (de‘%WFbE@EN FY R WX
SHVHDUFK DOGRFD %HDFK LQ &DULEEHDQ &RVWD 5LFD

IURP \HDUV RI FRQVHUYDWLRQ &KHORQL
W/l &' - 080%17+$/ 7 -87,1-/ 62/2021
* (%$1.6 3(75,( $ & %52'(5,&. % - *2'/(<
7JUDGLWLRQDO &D\PDQLDQ (VKHU\ PD\ LPSH&H ’bﬁFDo/PgD(l(fEéH wWHOARRSP S RIS Ik W VR

UHFRYHU\ (QGDQJHUHG 6SHFLHV 5HVHDUMP®RIHIJXDUGLQJ 6HD 7XUWOH IHVWLQJ %HDFK
&RQVHUYDWLRQ 1HWZRUN :,'(&$67 7HFKQLF

%(// &' -/ 62/2021 -0 %/8O(17+$/ 7 - 031_316\/7R$(UL SS KWWS ZZZ ZLGHFDVW RUJ
* (%$1.6 3(75,( $ & %52'(5,&. % - *2'/(

ORQLWRULQJ DQG FRQVHUYDWLRQ RI FULW(FEﬁ‘ob\ FEE¥PH G P DULIQWOW X B WRd ik R
SRSXODWLRQV OHVVRQV IURP WKH &D\PDOXWEDH 8V Uihi W bR QR \/\//I-@@\Q[P\NVI'-Q

%2,16,*+7,5(1 B<$1( 30DQ GH 5HVWDXUD%’VLR% 6 KVFR OWR PP 3 530(5 $Q $WOD
ODULQHV HQ *X\DQH 3DUWLH |, QYHOQ HW%W.%'?J(}#?‘\YWE@J t%'ﬁlF\%Q‘HgRU WKH

5pJLRQDOH GH Of(QYLURQQHPHQW *X\DQ%P &Iﬁﬁ@(&-{GHQ HWOHS&RQVHUYDWLRQ 1
KWWS . 777 ZLGHEDVYW RUJ 1DWXUH QVHUYDQF\ :,7(&$67 7THFKQLFDO

1& ss was ZLGHFDVW RUJ
%251'$/ . $ - %$&.621 5ROHV RI VHD WXUWO LQ,
PDULQH HFRV\VWHPV UHFRQVWUXFWLQJ \ﬁk?—@éo\/w 3S§ 191 BviEP/283 . §x\pLENB/21

- \\QHNHQ (GV 7KH %LRORJ\ Rl 6HD 7XUWOH VXR Be B3 E%H‘P’@WWWK\HGE"
5DWRQ )ORULGD S QHVWLQJ SRSXODWLRQ OLONHG WR ORQJ \

&RQVHUYDWLRQ
ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH



"87721 3 +  %2:(® ' 2(16 $ $65$*$1  *29(510(172) A1(=8(/$ *DFHWD 2¢;FLDO GH

6 . $9,6 *OREDO SK\ORJHRJUDSK\ RI WKH OHDBWKXVMEDFN WXWWKBFLYQ GHO 5HIX.
'"HUPRFKHO\V FRXIUCSRHIDRIJ\ ,VOD GH $YHYV
(&.(57 . [/ ) $%5(8%52%2,6 SURFHHGLQBW=R17{VKH - 8552&.6 3 +3//,3 & 63$%& $Q

5HJLRQDO OHHWLQJ ODULQH 7XUWOH &RQBMUMDWRIRQW. @ IWKKH: IPOHU GID W EEWD® ¢ VK
5HJLRQ $ 'LDORJXH IRU (IIHFWLYH 5HJLRQDO ODQDJHPHQW 6DQWR 'RPLQJR
+ 1RYHPEHU 1,'(&$67 ,8&1 076* 1) . 81(3

5,"%( % 58; 0225 7KH *UHHQ 7XUV
&(3 KWWS 222 ZLGHFDVW RUJ +DZNVELOO 5HSWLOLD &KHORQLLGDH :RUC
(&.(57 . 1  -(*%6 ODULQH 7XUWOH 7DJJI6GIF USHODQXIDAW RRI WKH &RQYHQWLRQ RQ ,Q'

5HFRPPHQGHG 3UDFWLFHV 5HYLVHG (GLWG&RMFLHSHU &AW EEXQD BYG JTRBWDH/DXVDQ

&RQVHUYDWLRQ 1HWZRUN :,'(&%$67 7HFKQ§§£J/O %HSleg\LN((]SI? %(—bD(g(d%l:fMVUHG &DULEEHT
l& SS KWWS 222 ZLGHFDVW RUJ $Q (GXFDWRUTV +DQGERRN :LGHU &DULEEH

(&.(57 ./ 5-26./$1 'LVWULEXWLRQ D QG W MWK V' ,RIE$ETH THFKQLFDO 5HSRUW 1R
OHDWKHUEDFI-PNU‘PPFR[BN/H)OUWGQUWE)HHLII)VXODKJ\N&NDSJLEEE[DZQ_GHFDVW RUJ
5HJLRQ ,Q 0 &R\QH 5 ' &ODUNH &RPS 2 HGL IWKH d%[ﬁv
R%{ WV Rl FRDVWDC
0,

SLPPSRRV]-Lo);g 6R()Q6§HD 7SXUWOH %LRORJ\ DQG& % VAR % V\}I—2I§8LJ]D {{XUYLYDO D06 \

RITVKRUH PLJUDWLRQ %LRORJLFDO &RQVHU
(&.(57 .1 $ +(08+,// 6HD WXUWOHYV D% DIYKLSV, **721 s ( 6(56 300 SWODC

SURWHFWLRQ RI WKH :LGHU &DULEEHDQ IQ%EBFN WXUWOH PRYHPHQWV 1DW XL

(&.(57 6 $ +LJK XVH RFHDQLF DUHDV IRU 9/ % YHD .
WXUWORRFKHO\V BRULGHEWL:HG XVLQJ V ) OLYHé RUJDQLVP
ORFDWLRQ DQG GLYH LQIRUPDWLRQ O0DUL Fﬁfb &RQVHUYDWLRQ %LRORIC 7K

)82 5HSRUW RI WKH 7HFKQLFDO &RQW—DG}TWM/\LRI@QYIRIQVG_H\D ?\XOM/@CHS’UHVV :DVKL

&RQVHUYDWLRQ DQG )LVKHULHV %DQJN YHPE U
"HEFHPEHU )$2 )LVKHULHV 5HSRUW 1R %% ﬁ(*15 HW §V(3LR |
2UJDQL]DWLRQ RI'WKH 8QLWHG 1DWLRQ Q

UDFNHC
'DR ‘' HA o Ho oSGl &RQVHUYDWLRQ %LRORJ\
),6+ 05 , 07e&D $,/f $ 321(6 6 (56+2)) $ 5

WKH &DUL
£ $7.,1621 3UHGLFWLQJ WKH LPSDFW R H’;Zﬁ A Q
VHD WXUWOH QHVWLQJ KDELWDW &RQVHS%%QVM‘{HED @%ﬁ;"@@ﬂ}&mm VWDV

RJ +%7 LQWUR VKWPO

),6+ 05 , 07e&D $2552&.6 % 80/,*$1 $ 5
£ $7.,1621 $ 321(6 &RQVWUXFWLRQ vﬂigE“b%:lN HExopwprREW VLQRFH &ROXPEXV &R
DQG VHD OHYHO ULVH OLWLJDWLQJ VHD WXUWOH QHVWLQJ EHDFK ORVV 2FHDQ DQG
&RDVWDO 0DQDJHPHQW 25) 28518/ a) &, (I'( /$ 528%K8()5%1d$,6(
)I(0,1% ( 6ZLPPLQJ $JDLQVW WKH 7LGH SB@I'—Q%' %UYH\%/RH}NDQW FUPDWLRQ GH ¢
(ISORLWDWLRQ 7UDGH DQG ODQDJHPHQW RF L UWOHV LQ WKH 1RUWKHUQ

&DULEEHDQ 75%$)),& 1RUWK $PHULFD :DVKIOQIWRQ ((/&52, SS IHVWLQJ HFRORJ\ RI V

)5%=,(5 - 3UHKLVWRULF DQG DQFLHQwW RXHW % gg@%\}’b@: J\f'HQ%}HQFK F
KXPDQV DQG PDULQH WXUWOHV ,Q 3 /XW] Ry ROV
7KH %LRORJ\ RI 6HD 7XUWOHYV ,, &5& 3UHYN( %/RFDSSDV!RQ%'X/ 52,6< 20LYH ULGOH)

)5(7(< -  -(6&85( 5DSSRUW VXU O‘I]pWX(é %&ﬁ?g’i%%\fw&'ﬁmw(?') EDFN IURP W
GHV WRUWXHV PDULQHY HQ *X\DQH IUDQo W H SURMHW GH UpVHUYH
QDWXUHOOH GH %DVVH 0DQD OLQLVWQUH GH QT(QYLURQ@RRIHEWO JHYLVH Z0 RP MRKIHJ GHF C

Ss KDZNVELOO ,Q .$ %MRUQGDO (G 7KH %LR

)5(7(< -  (6i&85( JHV WRUWXHV PDULQHV PR YH SObYEYRRPQ . QVWLWXWLRQ 3UH
ELODQ GH DQV GH UHFKHUFKH HW GH F&RQVBE I DWDBES$ 0 R2U.QIEP 31960 ¢ LoF QMW X UH
7URSLFDOH HW %RWDQLTXH $SSOLTXpH UHY X BR®HMHWKOOREHLRREIWHRQ DOG SRSXODWL
52127 0 0 +235(< [ BA( 3 9$/81 JUHHQ WXW\WRBVDDPAGEMHUUHG IURP PLWR]

ORGHOLQJ DSSURDFKHV WR TXDQWLI\ 0HDWEHERE W BHRRL VI WHREBY & QHWSER
*XLDQD DQG 6XULQDPH &KHORQLDQ &RQMHUS®WLRQ DQGVHRINVR®RHOW RI LQFLGHQWDO
v (< % - $58°(%&. /0 $D3I%(// 6 $E*(5 DUWLVDQDO JLOOQHW ¢VKHU\ LQ 7ULQLGDG

3% 5+$5'621 $Q DVVHVVPHQW RI WKH VIWHAFLXWB BB [sorRLWDWLRQ

RI PDULQH WXUWOHV LQ WKH 8. 2YHUVHDM FHPMLW R UL EY52@ WKH :566(8 &DULEEHERSW
5HSRUW IRU WKH '"HSW RI (QYLURQPHQW DRRGI D\ G WKW LRIODDYE PRSWWKH RI EXUL
&RPPRQZHDOWK 2I¢FH 8. SS KWWS EXZ2 RO HRKD WYWRWUDO (FRORJ\

*29(510(172) %/,=( IDWLRQDO 5HSRUW IRU1%HOL]H $EB241VE/IQWHGEHOHFWLYH IHHGLQJ L
WR VW &,7(6 :LGHU &DULEEHDQ +DZNVEL@RUAMKOM OHQ'LPORUXD QWHNWUHGDWRU LQ FR
OH[LFR &LW\ 0D\ ZZZ FLWHV RUJ HQJ 3WRJ U LoV VL @WMWULRI WKW P O

ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH



1(:,6 & % 7KH &D\PDQ ,VODQGYV DQG PDQARH/WIBWOWV%XQOBWLQLRIVWRIQH (G ,QGlL
,QVWLWXWH RI -DPDLFD 6FLHQFH 6HULHV &DULEEHDQ 8QLYHUVLW\ 3UHVV RI J)ORULGD

1,16/(< 1% 6HD WXUWOH SKRQHFDUGV S$¥D$DDBEOH D&M(5Z7ZZ [WIDHAH)H 7XUWOH 7UD X
QHW aQOLQVOH\ SKRQFDUG 3URFHGXUHV $ )LHOG *XLGH :LGHU &DULEE

1,16/(<1 % U/ $=6 6HD WXUWOH SRVWE%&% lYZ’SV %‘%\?EW7HFKQLFDO SHSRUW 1R
I

ZRUOG $YDLODEOH DW ZZZ [WUHPH QHW a |:?-|\ L 22z ZLGHFDVW RU.

121* ( 7KH +LVWRU\ RI -DPDLFD RU *HSCS ﬁav o RO]RJLFD?_QDX
DQG ORGHUQ 6WDWH RI WKDW ,VODQG 7 B?HFK OHPR 10)6 6()6&

123(= ) ODULQH WXUWOHVY RQ FRLQV Q)PnggQ?SJrHU/ ﬁPH\ $|%5(§|7|E|\}8§_]}/.YV $1'( 5
ODULQH 7XUWOH 1HZVOHWWHU $5&+(5 5 +&5/(6 5 [(9(/' 5HIJILRQDO 6HD
123 ) 7XUWOHV DQG WRUWRLVHV RQ FRRQV HQID Wb |IQURIRQGH D B YDA ® SEWH RQ 30 D!

DW Z2ZZ DQJHO¢{UH FRP FD WXUWOHPDQIUDQN RRAVQNLKWP OGLWRUV :RUOG :LOGOLIH )

N _ , . QYLURQPHQWDO &RQVHUYDWLRQ 3URMHFW

WKH .HPSTV ULGBSLEFRPBPKWRQWOBIRKLUID &R Q HUY)SWLRQ
%LRORJ\ 6(0,12)) - $ ,8&1 5HG /LVW *OREDO 6WDW)

WX RQLD D DULQH 7XUWOH
088/(1$&+$1 /| - %$&.621 0 - + (101 DVL}J(&L‘KG“JHSVRQ P& ‘36& 0DULQ UWOH 6S

&RQVHUYDWLRQ LPSOLFDWLRQV RI KLVWRULF V?XU\%IOH QHVWLQJ EHDFK ORVYV
JURQWLHUV LQ (FRORJ\ DQG WKH (QYLURG}F@IQQW L &((57 ( $55,6 $FWLRQ 30DQ

HD 7 UWOH YDWLR DQG 7RXULVP
0(</$1 $ % ®11(//< 6WDWXV MXVWLC,F EHDO%&VL% HG E\ .Q.(&Q$67 5RVHD)
WKH KDZNV&LP@\MP\RK&W@\WDNP&UH_WDWDDOO\( K W '

EDVW RUJ
WKH ,8&1 5HG /LVW RI 7TKUHDWHQHG $QL V & HORQLDQ yRQVﬁ%J%Sb\ﬁ_g
%LRORJ\ 60,7+ * : .1 &((57 - 3,%621 '(&%$67 6HD

0,
0,1,67(5,2/ 0(',2 $0%,(17( 3URJUDPD 1DFL7XUW%ODE| FRYHUL $YFLVLVJLF§3Q 38DQ IRU /"HP%';*“
OD &RQVHUYDFLYQ GH ODV 7RUWXJDV 0DU %%%%/g@rﬁ/ 95 2R SRBEYB
'LUHFFLYQ *HQHUDO GH (FRVLVWHPDV OL |_v HULR LR $PELHQWH
%RJRWi &RORPELD SS KWWS ZZZ ZLG$EDMWORUB5$0(5 7KH &DULEEHDQ ,Q /
0257,0(5 - $ ®@11(//< ,8&1 5HG /LVW QgMQ@SJ(\SVKE_%\\/]WR%I\L'Q&J ZSFHDQW (@G Qs
$VVHVVPHQW IRU WKHUHL\J\ZH\R/FEN_I-D@\WX&E&‘HKD
66& ODULQH 7XUWOH 6SHFLDOLVW *URXS67D¥ KL QJWERGF16Z1 SiSJPRFKHO\V ® R D WIKFHHLLCE |
0,
10)6 86):6 5HFRYHU\ 30DQ IRU /HDW@%%@\}%\@(HI\P 7%%%§%Q§OLLDQ{O%HI$\€HD EK Oé’ggfuRDJ\S
86 &DULEEHDQ $WODQWLF DQG *XOI Rl OH[LFR 1IDW buU H)LVI%JHULHV

6HUYLFH :DVKLQJWRQ ' & SS KWWS ZZ2EIPIVEQREB (JRY SU UHFRWHODONYV (FRQRPL

SODQV KWP RI ODULQH 7XUWOH 8VH DQG &RQVHUYDWLR
G, KWW VVHWY SDQGD RUJ (
10)6 86):6 5HFRYHU\ 30DQ IRU +DZNVE6L6EQI]7XUQNOQHVL %H% Q

&DULEEHDQ 6HD $WODQWLF 2FHDQ DQG73RKIF R6 OH[(L$FJR,11DWLR/@|QO WHWIR ARQVHUYD
JLVKHULHY 6HUYLFH 6W 3HWHUVEXUJ )FRQVSGLBXWNS W R ZZRH B IG/RIR. DIBAN/GAR VO X W W K
JRY SU UHFRYHU\ SODQV KWP TRUWXJIXHUR &RVWD 5LFD %LRORJLFDO &R

10)6 86):6 5HFRYHU\ 30DQ IRU WKP52ERUWKZHPHL&W OS50 V8RE & - $+8(8;
3RSXODWLRQ RI WKH /RE&DHHKHBD G BEBRIGUDUDWLRQ R SKHGIRQWERIBWR®BTR UWXJIXHUR &
5HYLVLRQ 1DWLRQDO ODULQH )LVKHULHV GBUNQEH4DBEORMIE )LVK DQG :LOGOLIH

gBUUYI-II_IESYI-?LI]\O\S(gLI; G\fl}ivaPJ 0DU\ODQG 8383 KWWH HZ W VRR BB G LY 3R00XWLRO L
Q 81(3 5HIJLRQDO 6HDV 5HSRUWV DQG 6WXGL

12$$% &ULWLFDO KDELWDW IRU OHDWKKWWSFNZAXYQOHRYSGHUDO 5HILVWHU

5HJLVW(I)-|DUUFK ODUSF';GHVLJQDWHG DQGPRELRCHC DWHIRGDUWAL RI wKkH oDULQH (C
$VVHVVPHQWYV &DULEEHDQ 6,'6 ,Q 81(3 *OR

12%$ )LQDO 5XOH /HDWKHRED F)\H&GRIQ DIOUBKDMAMIN H S

6HSWHPEHU . . _ _

9%$1 '$0 53 &,(= + $26=6 HW DO 6H[ VSHFL,

2*5(1 |/ 3URFHHGLQJV RI WKH 6HFRQGPLIHVWWULE B WDWYWUR V7 RUWDOBNVELOO WXUYV

6\PSRVLXP 12$$% 7THFKQLFDO OHPRUDQGXP 5lIl0FB 6(P&LDQIHUHG 6SHFLHV 5HVHDUFK

15& '"HFOLQH RI WKH 6HD 7XUWOHV &DOS\EH\ (D FBG +3 U RROW LR @S 1 DW LR QD O

5HVHDUFK &RXQFLO 1DWLRQDO $FDGHP\ 3UHKD HBVRLUIQFWRQ, QYSHVWISIDWLRQV RQ $U

356216 - 7KH *UHHQ 7XUWOH DQG 0DQ 8% @ﬂb VW k%?)%'RWEE&%SﬁBURORJLFDO 0XV

*DLQHVYLOOH SS 7KH VWDWXV RI VHD WXUWOHV XQ

3(7(56(1 - % 7DLQR ,VODQG &DULE DQSL ZI#’EEW gjeb %D%V%B}&%? JIRYLURQPHQWDC
Arraiel

(FRQRPLHV LQ WKH :HVW ,QGLHV 7URSLFDO QV WR ,VODQG

ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH



7ZHOYH \HDUV RI PRQLWRUUGWRRBREKYBDL\ QQHNXU & DN
DW 'RFH /HIXDV .H\V DQG /DE\ULQWK -DUGLQHV GH

JHOL[ * ORQFDGD *RQ]DOR 1RGDUVH <RVYDQL OHGLQD (!
&HQWUR GH ,QYHVWLJDFLRQHV 3HVTXHUDYV WD $YH \ %
6DQWD )p &LXGDG +DEDQD &XED ( PDLO WRUWXJDV#FLS W

7KH KDZNYVEUDHONWE R B KMHOOH VLVIPE R FY W R OLHMOXAMH PHYWY QJ KDZNVELOO WXUWO'
GLVWULEXWHG DQG LQKDELWY FRDVWWD ZIHGHRY WKW KMURBRDOLQ E HHIGQP HD RG WHKUHR

ZHVWHUQ $WOH@WL F ODUTXH] RDZ0NRVEHO VIV XV WVHOAAMWKHU GXULQJ RU DIW
DUH PDLQO\ GLIIXVH VROLWDU\ QHVW HIURQ IAKK F & &/ WHY FPOHNDH/ YVKHH® IGJLR B FW R M/ (
WR VWXG\ %MRUQGDO HW DO OH\OPUHFHOQWFBRDUGGVFRY HWROWKH WUDLOL
+RUURFNYV FRUUHVSRQGLQJ WR &&/Q W I[URP %ROW

7KH &XEDQ DUFKLSHODJR FRPSRVHWKMHDE&DF K | S\DRICDGDGOHHWD IWR MEKEHVZDWHU (
DQG NH\V SURYLGHV PDQ\ VXLWDEOHJHFRPF&HG | RUWEA HVOH\QW LD ZINVMEHO ®D O .
WXUWOHVY $V D UHVXOW RI SRSXODW LRIOVZXHRHG\ IFIDUKQ WGQRIX W LGKUD @ IV WK HW]

V DQG HDUO\ V WKH SRSXODWLRQQHMWID@DI DWW ' BFHH QHIX DW .WKWH QXPEH L
DQG /DEV\ULQWK ZDV LGHQWL¢{HG DV WHH RREYW VHPHRRIGWD RV D@ WER B L&YXBXQ O
DUFKLSHODJR ORQFDGD HW DO 1 H VBAXX\E VZHHTUKHH P\B O N HOG PIRUBI WKH FRQW
VIVWHPDWLF VXUYH\LQJ ZDV XQGHUWKDNNMBK EHIL HPHIVIHQFWKHII VKHOOV WE
QHVWLQJ VHDVRQ 7KLV DOORZHG IRUHBR WH{ UH JRRRXW HEDWQ GFROU BB FIW. D@ RQ
WKH HFRORJ\ DQG QHVWLQJ DFWLYLW#tBW RKLKQQIZXXERE DOV WOWWDHWF X Q DWWHHG DR

*LYHQ WKDW WKHUH OLWWOH LQIRUPHMW L\RKH R Q W KEWH WHIH WRRAXKIF®V IQYXHP EHR ORR JM
WKH KDZNVELOO WXUWOH LQ &XED WKWYXHH RIHNVW S UHDIBGWW LRHF HEHWD G HW B IARY
IURP WKH 'RFH /HJXDV .H\V DQG /DE\ULEDMIG GHHWHOBBFMQWVRIL @ OLMGGMWKR UHO
WKH JURZLQJ ERG\ RI OLWHUDWXUH R MKG EPQUWEL®® GV PUMW OMKD A Q QRRUWAHD
RXU XQGHUVWDQGLQJ RI WKLV VSHFLKKWPDUNHG QHVWY WKDW ZHUH IRXQG RC

6WXG\ $SMKHDUGLQHY GH OD 5HLQD $BBEKNSHID®MRAIRODW B RVFIOMWBGSSUR[LPDWH GD
DSSUR[LPDWHO\ NP RIl WKH VRXWKHDW¥HUEB JFDNV W \RIBRXEDDEWULQWK KDZNV|
1 v4 ©)LJ W HIWHQGYV RYHU VERFIKDYLRX UD PEAIQPOXNEHRWKHU WXUWOH)\
PRUH WKDQ NH\V DQG VPDOO FDOFDUHR X VHMSQBVHGW K £ K HD BIGMR KIH VE\L R P IORV |
LVODQGY KDYH EHDFKHVY LQWHULRU ODH RARIQM HBQ G QHXQYGQ Q WHPR MY UEHHNM ¥ HIF
IRUP WKH 'RFH /HIJXDV .H\V DQG /DE\UPRWHK LQ LV WXUHVH BWHOLRAK W\ PMHK D WQH VW
DUH XVHG E\ QHVWLQJ WXUWOHV *HOQRXIVOLEB B FW LFPK-DW DIFOWHIKIR X WKL RW LG R @ 1 W
ZLGWK VORSH GRPLQDQW YHJHWDWLRIQH@® WK G HNFDOENGZDY REYFANGEHGI WD W

DOWKRXJK LW VKRXOG EH QRWHG WKDW VRPH EHDFKHY KDYH EHHO

DOWHUHG RYHU WLPH GXH WR FOLPDW Golfo de Ana Maria

3ULRU WR QHVWLQJ VXUYH\V DW ' .
ZHUH FDUULHG RXW SULPDULO\ WR F » wi “"{F' J
KDZVNELOO WXUWOHY DQG WR HQDEO o, |3 WHI
PRQLWRULQJ SURJUDP 'XULQJ WKH i s
VI\VWHPDWLF DSSURDFK ZDV DGRSWHG 1 Q
6HSWHPEHU DQG -DQXDU\ ORQFDGD H 1
ORJLVWLFV DQG EHDFK DFFHVVLELOLW wameca g Sy OHQI
(O )DUR 30D\D %RQLWD &DFKLERFD /
(VWH &DEDOORQHV 2HVWH (O *XLQFHK > [ W K
HDFK SDWUROOHG LQWHQVLYHO\ IRU S
7KH QXPEHU RI 3LQGH[" EHDFKHV ZDV n
LQ 30D\D %RQLWD ZDV H[FOXGHG ey

7KLY PHWKRGRORJ\ DOORZHG IRU D * | i
HDFK \HDU EDVHG RQ WKH VDPH EHDF . H

RI QHVWV ODLG GXULQJ WKH QHVWLQ§L\<‘JH(QJ\4—R|@FHQIIDJG)@[MW'—'RIQV ROVOKET Y DEEH B I I
LQ WKH 'RFH /HIXDV .H\V DQG /DE\UL QMK &HH§ U LIHIGHORY W/ B IKRRHOW R |
WLPHV SHU PRQWK GXULQJ WKH %@%\)A{E Ellz_'\#dgkg'\yXSSOHPHQWDU\
K

LQIRUPDWLRQ RQ QHVWLQJ WKURXJKR
ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH
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$XJ  6HS 2FW o
JLIXUHHDVRQDOLW)\ RI QHVWLQJ D)ﬁ—vﬁg@\ﬂ/k|Rk§fNVO’%lL%"b'W'§<%%\449W ‘
R

DW 'RFH /HJXDV .H\V DQG /DE\UL QWK

FDOFXODWHG LQWHU QHVWLQJ DQG UHWLDODWLR ODIPOWH $SPHOV D QB UMLI XK P E
RI QHVWYV ODLG E\ D IHPDOH RYHU D VHIOMRQ SLFKDUGVRQ HW DO %HJIJ
7KH LQWHU QHVWLQJ SHULRG ZDV URWXHAN WW RGAHIYNKD O WH SIOWWHEG D KLJ
UDQJHG EHWZHHQ DQG GD\V ZLWKHDIP#HNERWRQGDO HW DO *DUGXXxR $Q
GD\V DQG D PRGH RI GD\V +LJKHU LQ@WMNHOY VKO W JQIHQMWHWURDERPH HHPDOHYV
GD\V DUH OLNHO\ WR FRUUHVSRQG WWRXVYWXD®WURQKDIK HHIRDO HOHPW LB JVRPHQ
ZDV QRW REVHUYHG DQG ZHUH WKHUHMBRWVWHROPHLEGCHE WHRP WDIEIFXOQDWLRQV
2XU UHVXOWYV DUH VLPLODU WR WKRVHEOGRRYRQOARO RBY¥YMNLEDOG®YERWDQEW WUILWRQ VM
WKH &DULEEHDQ DQG RWKHU UHJLRQVHDAMBRYG® @ WWRHBEH /HIXBBUBEXKRA QG /I
$QGUDGH ORUWLPHU %UHVVRQ 2XU UHVXOWY VKRZ WKDW PRVW QHV
5HPLJUDWLRQ LQWHUY D QT DIQGCNG H QWK RN \© o WW\D SHDN EHWZHHQ 2FWREH
WXUWOHV KDYH EHHQ REVHUYHG QHYWMDN) RHWERRIWBHIORGVIHDO ¥ROVXH RRRQ
UHPLJUDWLRQ LQWHUYDOV IRU WKHVHDRAQU AROWHW B WHK HW BHRBWX 01D WL R QI USH DN
DQG \HDUV 1 2QH \HDU UHPLJUDRWUW AMKHQW HD WD QVSKIBRM- IR ORWD ELHH OH[LFR
REVHUYHG DQG LW LV SRVVLEOH WKDWXQ@K K XIKNDW 1LRW MUKHD dHPIURGS @ P UMH SIUHDH
D PLVVHG UHPLJUDWLRQ HYHQW 1HYH®XNKYOHENSWHKREHIW DR G QMOLWKDWRO & |
IHPDOHV QHVW HYHU\ \HDUV DQG H[FO%BEUOY WWHDO\HDU LQWHUYDO WKH
PHDQ LV “ \HDUV 1 7KLV VKRXDGPBEAHVRRH D SIHDHE IRV L OOV WLQJI IH
HVWLPDWH RI WKH UHPLJUDWLRQ LQWHWZDOIQRU RRSBNVEPOGRY L4 WK IDv RRHIH R
7KH 'RFH /HIJXDV GDWD DUH VLPLODU WRGVRRPHP QHEIRUBRHEP IRU KD2MNVELOGYH
LQ RWKHU DUHDV ZKHUH UHPLJUDWLR®/ RNFXWURLODUQWR MWKPUW RI XHDMWLQJ S
*DUGXXR $QGUDGH HW DO ORUWLPHU %UHVVRO 3LOFKHU
$OL 5LFKDUGVRQ HW DO %HJJV HW DO OQOHDQ &OXWEFK

JRU LVODQG SRSXODWLRQV IHPDOHV JHQHYRAQURHEWIRA Wik ¥BPH
EHDFK RU RQ QHDUE\ EHDFKHV HDFK \HDU RQ¥ALIRB0 B WHIDERIRMN YW \P O

,VOD ORQD 3XHUWR 5LFR 'LH] YDOQ '
VWURQJ SKLORSDWU\ LQ WKHVH WXUWOHY +RZHYHU ZKHQ WXUWOHV QHVW F
DUFKLSHODJRV VXFK DV 'RFH /HIJXDV WKDW FRQWDLQ PDQ\ EHDFKHV
RQ FROWLQXRXV DQG DGMDFHQW NH\V LW LV SRVVLEOH WKDW QHVWLQJ PLJK
EH PRUH GLIIXVH +RZHYHU WXUWOHV LQ RXU VWXG\ VKRZHG KLJK VLWH
(GHOLW\ EHWZHHQ QHVWLQJ VHDVRQV WXUWOHV UHWXUQHG WR QHVW RG
WKH VDPH EHDFKHV /D %DOOHQD Q %RFD 6HFD Q (O YDUR
Q (O *XLQFKR Q DQG (O 'DWLUL Q 200\ RQH IHPDOH
VZLWFKHG EHDFKHV EHWZHHQ VHDVRQV QHVWLQJ ¢UVW RQ (O 'DWLUL DQG
ODWHU RQ /D %DOOHQD NP DzZD\ 7KLV GLVWDQFH LV QHYHUWKHOHVV
PXFK VPDOOHU WKDQ WKRVH UHFRUGHG IRU UHPLJUDQW KDZNVELOO RQ WKH
FRQWLQHQWDO EHDFKHV RI WKH <XFDWiQ SHQLQVXOD WXUWOHV WKHUH ZHU
REVHUYHG QHVWLQJ RQ EHDFKHV VRPH NP DSDUW *DUGXxR $QGUDGH
HW DO 1HVW VLWH ¢GHOLW\ WKXV DSSHDUV WR EH TXLWH VWURQJ IRU
KDZNVELOOV LQ 'RFH /HIXDV .H\V
&OXWFK IURRMHREMHUYHG QXPEHU RI QHVWV RI DQ LQGLYLGXDO
WXUWOH GXULQJ WKH VHDVRQ UDQJHG._| T 7 Tt ) W V. H H
QHVWLQJ RQO\ RQFH OHDQ QHVWLQJ?Bgﬁﬁﬁb\QzBéb&b"ﬂ%%W\ﬁ5 VRTH 1RY
VHDVRQ ORZHU WKDQ WKDW UHSRUWHBIRBVRWKNYU DUHDV *DUGXXxR $QGUDGH
ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH




%(**6 - $ - +2552&.6 % .58(*(5 ,QFUHDV
VHD WNHWORFKHO\QHWPEUQBDV)D%DUEDGRYV
&KHORQLDQ &RQVHUYDWLRQ DQG %LRORJ\
5HVHDUFK

%-251'$/ . $ $ &$55 $ O0(</$1 - $ 0257,0(5
5HSURGXFWLYH ELRORJ\ R I( WHWM PHROFANACE VOLCP
DW 7TRUWXJXHUR &RVWD 5LFD ZLWK QRWHYV
&DULEEHDQ %LRORJLFDO &RQVHUYDWLRQ

%2/7(1 $ 7HFKQLTXHV IRU PHDVXULQJ VH
T .$ %MRUQGDO ) $ $EUHX *URERLV 0 'RQQ
ODQDJHPHQW 7HFKQLTXHV IRU WKH &RQVHUY

[sall beaches @index beaches | ODULQH 7XUWOH 6SHFLDOLVW *URXS 3XEOLF

( ' 1 N RXKUNOOW L P
)LIXUBQQXDO WRWDO QXPEHU RI RIW, PW R L BISHEIT T ETHeSD o7
Q Q &KHORQLDQ &RQVHUYDWLRQ %LRORJ\

DV 7TRUWXJXHUR &RVWD 5LFD %MRUQG D3 981 OWOD\VL%?L@@N?: GH OD |
F$3

2580+
200 1 5
150 ~
100 -
50 1

number of nests

ILHZ DQG $XVWUDOLD /RRS HW DOFRQFK %%g&ﬁ\‘f% D GHO '
QHVWLQJ IHPDOHV LQ 'RFH /HIXDV .HW\ B ILH RES

VPDOOHVW QHVWLQJ IHPDOHV REVHUYH& L,QJMVMR |Fg5g,|_=|[§>\,vlgwgﬂﬁe UHJLR Qg
7KH PHDQ &&/ LV DOVR PXFK VPDOOHU FBBE&DMHRG AR QHVWLQJ SRSXODWLRQV

LQ %UD]LO WKH <XFDWDQ SHQLQVXOD %DUED/GgI?:g/OS(%I?/L/JFR\S(;DOC'):gzL HW Do
. .

Lo SunLaowEroD e Do i) 5;% R T
0 U/]/ Q Q QQ W I'_})< R)?LD(?(&RQVHUYDWL

YDULHG EHWZHHQ DQG HJJV 7 7KH PHD
VL]H IRU WKH RYHUDOO SHULRG ZDV 0$5&?—|933Jv UbPosH 9 (, 7$131J5’V+ ¥2')5(< 1
ZKLFK LV VLPLODU WR WKH PHDQ FOXWFB@@Fﬁ_ﬁﬁq:Vd*é’ gb%& vl/'iFH RIBBEN
HJJV ORQFDGD HW DO oH B EPRBX WHER RRYEPQsEHYY G YPWLRQ  %LRC
WR KDYH UHPDLQHG VWDEOH RYHU WQPL&$ O WK RXEK *W K 'S F6 (V 62KI(EN WDQW L
ZLWKLQ VHDVRQ YDULDELOLW\ LQ WKL\WVAABEB(=W $ 0(1(6(6 SHSURGXFFLYQ \ $¢

1HVWLQJ $EXGBWYQIERIXVO\ ZH HVWLPDWHBEWRKPWBED | LPD'G VWD &XEDQD GH ,QY!
VHDVRQDO GDWD GHULYHG IURP GD\ PRQLWRULQJ LQ 'RFH /HIXDV .H\V
DQG /DE\ULQWK FRQVWLWXWHG EHWZBHM@S$'$S ) R{ ERYBDC® Q8H \6WUQRI$HEKR U W
IRU WKH \HDU EDVHG RQ GDWD FROOHBWSHGEGRANFAWLRQ D Q @ RIH DG B W RVRKRK HK

DO %DVHG RQ PRUH UHFHQW PRQLWRYLBRIWDKIF &XEPIQYUFKLSHIPIJR &KHORQ!
ZH HYWLPDWH WKDW WKH DQQXDO DYHUDJH QXPEHU RI QHVWYV ODLG SHU \HD
LV DQG WKLV UHSUHVHQWY FORVHUW2WR0(5 RISWKH WREERO QXPEHPSRIUQ H VAN

IRU HQWLUH \HDU LQ WKDW UHJLRQ WERBWLRWGLZHWN\\W LR DIHER QD \WNDD\RYOH BE]
QHVWYV DUH ODLG SHU \HDU LQ 'RFH /HP¥ ERKVVL Q@ QD PRE\ ULHHSKEOLF RI 6H\FKHC
1IHYHUWKHOHVV ZH DOVR UHFRJQL]H $RRYNWUERWLRR ORURYRVLF FRQVWUDLQW
QRW DOO NH\V LQ 'RFH /HIXDV .H\V DQG ¢REBVYL@W K ZK W/ PR KB5\WR UHG () (2
QHLWKHU ZHUH DOO LQWHULRU NH\V RBEHB UL YG-HSO Wy VB H UL @UDHRAUNREHK B Bl KRDIERE
7KHUHIRUH GDWD IURP VRPH \HDUV P DUDXGE HHIMHAKW ¥ FRD W K HWEK FIDW D & 13 HQ R QMX© [
QXPEHU Rl QHVWV ODLG SDUWLFXODU®OYMRRIWLRQ \W.R ZKHQ
RQO\ D IHZ EHDFKHV ZHUH PRQLWRUH® /g+(5 1 - /| $/, 5HSURGXFWLYH ELRC
WX UWGO MW PRFKHO\ W Q PEDUEIFIO WERX® D\R/Q.IDD
$FNQRZOHGIKPERWWR WKH ELRORJLVWV Wm&vayme%:mm@ﬂ ZKR
FRQWULEXWHG WR WKH SRSXODWLRQ PRQLWRULQJ DV ZHOQ DV WR WKH -DSDQHVH %HN
$VVRFLDWLRQ WKDW KDV VXSSRUWHG WKLY $W»eck3ku- RY?H/"(”\HD7UV5 &+ V8 U DWH]
WR *UDKDPH :HEE DQG &KDUOLH 0DQRoOLV :lHEKARI) S HpHR w0 bR RIGFPIVLRQV
3W\ /LPLWHG IRU WKHLU DVVLVWDQFH RYH%'V@W\/‘Q KR BWH "’3(%
WR (OYLUD &DUULOOR GHFHDVHG zKR EHJB8IDYERREWEBWEIXEOL UHEWHEBGHK Yy SR

WHUP PRQLWRULQJ SURMHFW

(<
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/IHDWKHUEDFN 1HVW 'LVWULEXWLRQ DQG %HDF
DW /HYHUD %HDFK *UHQDGD :HVW ,QGLH

.LPEHUO\ $ OBHEREGFD &DYPIO /OBRFEWW (FNHUW
1LFKRODY 6FKRRO RI WKH (QYLURQPHQW DQG (DUWK 6FLHQFHV 'XI
( PDLO NLP PDLVRQFIHDIDQ G FRA WY ,QF 32 %R] *UDQG $Q°
6W *HRUJHITV *UHQDGD&SBEVW ,QBXWHWWLFYLHZ 'U %DO0OZLQ 02 8

*UHQDGD :HVW ,QGLHV KRVWV D UHWKR QIRMVWWYXFQWLR ©DE W KQH GWYBORSHU
SRSXODWLRQ RI OHDWKHUEDFN VHD WHGALW 88 W \L Q@ QK PIXIGQR XIOW D SSSIURLE B B DV«

6HD/HYHUD %HDFK P ORQJ LV WKHRSHN.POXD VQH WWKLH Bl | EHHFDWFX R1 WKLV VHG
ORFDWHG LQ WKH QRUWKHDVW FRUQRWY RIRWXPHIQNDD® GV R D VOLRRFD U DREQY QR)IX D |
UHFHLYHYV QHVWLQJ DFWLYLWLSINULRRG DOD D QX\QKHJ RREIRWK B L F WG K WD WYJ \

DW /HYHUD %HDFK LQFOXGH LOOHJD GG HIW SRDAKLRQ WR WKH GLRWULEXWLRQ
QHVWV ZHUH SRDFKHG LOOHJDO KD UYMHRUNWKIHQ H V \WQIHYIWIHPID DIV @ O/G1X\M URC
DQG GHJUDGDWLRQ RI QHVWLQJ KDEL\WIQW Y LB DMAKQGPPOCRNDQJ DRG GRPFWLBRYW
GHYHORSPHQW 7XUWOHV WDJJHG RQ A\UMRBIBY RDVY W EH HYH RIE WD UWLHRGE QLML Q2|
HOVHZKHUH L®LWK8 DUHILRDXUWOHV WEWHWIGRRQOQ HELJWE R LRIFGIDQ 6SLULWV ,QF
LVODQG VWDWHYV KDYH EHHQ UHFRUG HIR DBIWWR Q JZRY *GURIFRXIPGII) V2 6 DAY WKL D LK\C
,QF XQSXEOLVKHG GDWD WKHUHE\ GHRRIQWMFIRIM HEBJ 2M KDIVS \WRRJ IV RRHD WMOH QI 1
QHVWLQJ OHDWKHUEDFN WXUWOHV L@ HWKKIR @W 8 H VY BDU&E IDEE EH PR QG © HUKKWD
IXUWKHU D¢HOG DUH D VKDUHG UHVR3DRMH R QVD G/BK. M [] R Q HVRDW KWHE RD'W K B UIERE
QHVWLQJ EHDFK WKH LPPHGLDWH DUBRVIVQED@XG HMWH GWV | R BN WV URLID@IXRONDHV H ¢
DQG QHDU VKRUH UHHI KDELWDWYV XVLQJ D PHWHU WDSH WR GHWHUPLQH V
,Q DQ KROH JROI FRXUVH ZDV WRPSPHUWHISUDR | DVKWHV WHYWH S 8\QLQJ D FI
WKH GHYHORSPHQW RI D UHVRUW DG MPEFEFRFSV RV R/ ZIDYHIU E H)RB K WPHD U N B H PRRADLOV L
RI QHDU VKRUH YHJHWDWLRQ DQG OD R\ BH SARRBHUU WX@E RV R SQBIWHWY WG R QO RURIR.
PDS +LVWRULFDO QHVW GL
ZHUH DOVR DFTXLUHC

WKLV DQDO\VLV 1HVW ORFI
VHDVRQV ZHUH UHSRUWHG D
ZLWKLQ ZKLFK HDFK QHVW R

7TKHUH ZHUH QHVWYV O
$SULO DQG -XQH R
UHFRUGHG JRQHV IRU QH\

RFFXUUHG ZLWKLQ; ]RQHNUY
7KHUH ZDV D VWURQJ WH
QHVWV WR EH ODLG DORQJ W
EHDFK ZKHQ FRPSDUHG WR W
RI WKH EHDFK 7KH SHUFHQ\
ODLG RQ WKH QRUWK IDFLQ
LQFUHDVHG RYHU WKH FRX!I
VHDVRQ ZLWK LQ ZHHN
RI QHVWV ODLG LQ ZHHN
QRUWK IDFLQJ VLGH )LJIXUH
+LVWRULFDO GDWD JDWKH
DQG VKRZHG D VLPLODU S
DORQJ WKH QRUWK DQG HD
%HDFK 7DEOH 7KH SHUF
RQ WKH QRUWK FRDVW YDUL
e EHWZHHQ DQG

JLIXUMHYHORSPHQW EHKLQG /HYHUD %HDFK SWK W} 2V %@Q% VAN
DQG H[SRVXUH RI ,QH VHGLPHQWYV WKDW ZDVEQREWWU ] BH%{ N
DJDLQ LQ $XJIXVW ERWWRP VLGH RI WKH EHDFK H[SDQG

ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH




(DVW IDFLQJ MRWBMWK IDFLQJ VLGH

% of total nests
% of total nests

Week

RELFEEFIVLPHFITLELE @SOS
JLIXURYHU WLPH LQFUHDVLQJO\ PRU
IRUWK VLGH GLDPRQGV DQG LQ WK
JLIXUHLVWULEXWLRQ RI WXUWOH QH%WVHPWORQJ /HYHUD %HDFK LQ
WKH QHVWLQJ VHDVRQ

Zone

LQ RUGHU WR PD[LPL]H QHVW VXUYLYDO

PHWHUV RYHU WKH FRXUVH RI WKL WRMRMVNVIXUHFNHWERVLWLRORRID PDC
¢QH VHGLPHQWY IURP WKH FRQVWUXPWHR Q WBUWR WIHAS 2.1V VWKR. JERHRXP HE QI ZHKHHQY
JRQHV 8 WK YRXJIKH DQG SHUKDSV DGGUHVV WKH TXHVWLRQ |
2XU UHVXOWYV VXJIJHVW WKDW WXUWORRADWHROR QGMX WRIKWKHE QFNVWHVOLRGHRI\
QRUWK IDFLQJ EHDFK DQG HURVLRQ RRMEKHD A B WWK DDAE VR EQ O FEKHLRQURW HEEWH G
QHVWLQJ PRUH RIWHQ RQ WKH QR UW KE HFPLXVH ELWD E X XEKFDMIHY ZKD Y H DWW R U V
GHQVLW\ RI OHDWKHUEDFNV DV UHOBWH® LWRODWRWILWBVDFFUHWLRQ SDWWHL
KDYH EHHQ UHSRUWHG LQ M @RK *XQG@DWKH FDPNOHOR! /HYHUD %HDFK HDFK
7ULQLGDG /HH /XP (URVLRQ RI W IQH VW VWO DOLFA. @ F EXREDHHGRIMEKUNW KHD WU HED H Q
VHDVRQ PD\ KDYH FUHDWHG D VWHHSHUY GB¥HURBER @R SADBDOHWLP HYXHVHWRQE
EHUP ZDV FUHDWHG DW WKH VKRUHO UXH R$F KWL R D VRU HWKGHD GRGW R IBHS RV |
VLGH ZRXOG SUHVXPDEO\ FUHDWH D @RVW\I DD & Xahig B DUBS R WHEQWIOBHW D Q
VORSH DQG HDVLHU DFFHVV IRU VHDJWRUQHG V DQIGY DV XSQURSER U W L REXMMO WHR W

+HQGULFNVRQ %DOVLQJKDP ORUWEMHUY LW\ SRINIEMDENRRYWHH WXUWOHV
HQYLURQPHQW DW /HYHUD LV FKDUDFMWHWXIEB\G LEAIWN IR Q F HFYG U HENV\R QZ KW IBKO \
LQAXHQFH QRW RQO\ HURVLRQ DQG Rrriimmi mA ©nunaiiiiny, ni iz miinr g
EXW SRVVLEO\ WXUWOH QHVWLQJ EH} XUV
HPHUJLQJ DW WKH VDPH WLPH DQG SO _ (. Y LW
LQ RQH HYHQLQJ KDV EHHQ REVHUYHC & SN
LQ SbDbuw E\ WKHVH FXUUHQWV RU VRF £ LDE
QRW EHLQJ FRQVLGHUHG g 2
:KLOH VRPH VWXGLHV VXJJHVW WKI S -4
DSSURDFKHY DUH LPSRUWDQW IRU VH' g -6 DOF
WXUWOHY ORUWLPHU SULWFKDU § o3
ORFDWLRQ RQ WKH EHDFK UHPDLG®IVYDS o .
$OWKRXIJIK OHDWKHUEDFNY WHQ -~ 1H
RI REVWUXFWLRQ DERYH WKH KLJK V ‘ - ‘ ‘ ‘ VLR
.DPHO OURVRYVN\ HW 1IRQWGPRW KL
VXJIJHVWHG WKDW LQGLYLGXDO OHDWKA y RP SI
£ %
2 .
<HDU 1RUWK 6RGHHY 8 é q
: T
© -o- +
Q
c
3 -
o
- .
/D\

$YHUDJH
JLIXURAHDFK SUR¢OHV IURP QRUWK
TDEOHLVWULEXWLRQ RI WXUW OGRIQOIEQW VHRY WRIDWKQILGERRKAYG SDQHO R
8, DORQJ /HYHUD %HDFK IURP QHW HURVLRQ WUHQGYV

ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH



VWXG\ SHULRG PD\ KDYH EHHQ ORVW GXt
Zonas U =X: Ann of changed . GHYHORSPHQW VLWH &RQWLQXHG LPSO
sand composition ' WRRO LV UHFRPPHQGHG DV ORQJ DV WKH
) WR VXIIHU IURP XQIDYRUDEOH DOWHUHG
R 1 IXWXUH PRQLWRULQJ VKRXOG HYDOXDW
S 2 U — HITRUWYV
Poy 770 T &RQWLQXHG PRQLWRULQJ RI WKH LPSC
YLk L RQ OHDWKHUEDFN UHSURGXFWLYH VXFF
ik YRU H[DPSOH WKH UHPRYDO RI FRDVWD(
) e WKH QRUWK IDFLQJ VLGH RI /HYHUD XQ
peach Markers e HQFRXQWHUHG RXWVLGH WKH QHVWLQJ
""" Range of beach width fearly in season) ™ = #7¥ s WR HURVLRQ DQG LQFUHDVHG KXPDQ WU
"""" Range of beach width (late in seeson) N EHDFK DVVRFLDWHG ZLWK KRWHOV PD\ Q}
DQG KDWFKOLQJV ORUH LQIRUPDWLRQ F
. o B LQIRUP IXWXUH PDQDJHPHQW DFWLRQV R
- LT v
q

BT 14l 210 0 a*

$FNQRZOHGJHPWRWWYN WKH IROORZLQJ 2FHE
SURYLGLQJ KLVWRULFDO GDWD SKRWRJUDSK\
JLIXUWDS VKRZLQJ EHDFK PDUNHUV D@HD §VéH ulX¥D/Or RIAKXKQ WMt HRUIV 60HHS\ 6Qt
EHDFK ZLGWK REVHUYHG RYHU WKHRWF RXKHMHKRO NWKHG Y WX EROPHEMIR® DQG

VSHFLHV VSHFL¢{F SUHIHUHQFHV LQ vdﬁﬁ@@%&@@@ﬁt G\,\pJ ﬁ?ﬁé&ﬁ,ﬁaﬁ%@@v&v@
UHVXOW LQ WKH VHSDUDWLRQ RI QHWVIgQJLFKOWKHY Re o o&QH Yk KB Ry
DQG OHDWKHUEDFNV FRDUVHU VDQG3DXORIKWEBHYYV )LVKRQGHBYLWRKDUSQG wk
ERWK SRLQWHG RXW KRZHYHU WKDIW VIWQ R@\O B KD WV DFG® RIMVHIEL @ KLV IHD QX VF
LV FRUUHODWHG ZLWK WKH VWHHSQHBEAV RN X\GOIR BH, ®RW HV QI VELFRIMPKO  * LOVAE M WMLARHQU?
DOVR QRWHG WKDW QHVWYV FDQ D45 L KK XIEMNWAHD & iKB/P AHUOAFRTRUGY ¢Q BHRMIHIY
¢QH RU WRR FRDUVH EXW RYHUDOO SPUMFEEFOH VL]H LV OHVV LPSRUWDQW LQ
VLWH VHOHFWLRQ E\ IHPDOHV WKDQ R43¥ KR WH § Begaw X 4DWLIsRQ/ /HDMWKHW E RF K|
IHPDOHV QHVWLQJ DW /HYHUD %HDFK GR>XQURWKPISSW R W HRD EWX U WSBIFWBHGY EN Z D
WKH FKDQJH LQ VBEBRGHYUEHHF VX WH LRRPEROB E\OH
SURSRUWLRQV RI WXUWOHV QHVWHG (QKH DIITHEWHGPPYUHR Fd kRYH HREQ Pwd &Y

FKDQJHV RFFXUUHG LQ VDQG FRPSRVLWKXR@EHR EkHON-@RVWDFRWY +HUSHWRORJL
7KH VHGLPHQW GHSR¥LOWHG 8D\ UXGEA F H Q

+ N A A 2.1 +
KDWFK VXFFHVV RI QHVWV ODLG WKP—T_6$I;Il E%i%uﬁv@v %#Wiﬁ%ﬁ%ﬁggkwgl i
EHWZHHQ GHYHORSLQJ HJJV DQG ¢ QHYL¥RRG wdY WLE% BR  &ROVHUY!
YRU LQVWDQFH OHDWKHUEDEN HJJV LQ $XVWUDOLD RDG KLJK o HY OV

Rl HDUO\ HPEU\RQLF PRUWDOLW\ ZKHQLSISEQI-Eg\ég %,@ZP(%G(%?IMQ%/&AE%%%%VW
EHFDPH ZHW DQG UHGXFH G WDIWOH [FEOQ : -
ORJJHUKHDG FOXWFKHV ODLG LQ FOD\ %;‘E%} &%@M@‘l ERDE € LRES K HHUG
KDG UHGXFHG KDWFK VXFFHVV SUHVXPDEO HWR P EHEHE YDV H[FKDQJIH
ODURW DO $QRWKHU LPSDFW RI WKHUXQRI$AN-WKDW/EHSRY L WHGLHVWLQJ EH
PDWHULDO LV GDUNHU LQ FRORU WKDQSWRH!'OHRFRY Bb 6R GO P L UMW AN VZ Koy
LQ WXUQ WHQGV WR FDXVH WHPSHUDWXUH®PYRIW QHVW GHSWK WR EH ZDUPHL
WKURXJK LQFUHDVHG DEVRUSKWL D@ RI. ¥ROBU U BCEIIW.kRQ MHDAW VLWH VHOHFWLR
,QFUHDVHG VDQG WHPSHUDWXUHV PD\'HYRRFWHDNY 6B QULFEB BP0 KDDWVKHUL@VI W Q C
DQG RU UHGXFH KDWF K WXF® H \$\G QLMW \SG b, %HKDYLRU
PDWHULDO GHSRVLWHG E\ UXQRII PD\ EM( PR UssF RP,SD bWeH & sl Q2 QDMK D O
VDQG ZKLFK PD\ LPSDFW KDWFKOLQJV D& WHK2,\6HPHUJIRIQLWRR MOKHR QBN WW L QJ
&UDLQ HW DO )LQDOO\ WKH UXQRUPRWFKHD V FERIQREEEXYWGE K Q LRY JUWRKRIVH
QHVWLQJ VHDVRQ HIIHFWLYHO\ EXU\LQ®Y\HWHHRW LRI E IHHAKWAR YGIWIR i U QXY 8 RItK
WKH GHSRVLWHG PDWHULDO DQG OLNHE®CUMERERINI KDWFKLQJ VXFFHVV

7KH FXUUHQW PDQDJHPHQW VWUDWH}\5RBQgkHY HUP2EHD PRI b Q&RUSR P BMEH V
DFWLRQV WKDW DUH LQWHQGHG WR PD[IORE2H/2KH WH SHREBXKIFROL ¥ 6 GV\KIFEG! ¥ X DRI
/JHYHUDYV QHVWLQJ OHDWKHUEDFN SROXUDWQ R @AM IREFTOHHSIHADP EGRPO  ©
UHORFDWLRQ RI LQGLYLGXDO QHVWV GBREHUYDMIRRLWDEOH DUHDV ,Q

RXW RI QHVWV ODLG LQ WKH DIIHFW4@ RUHD Zdldk/$hHHORFDWHG W Ry PRMIH

VXLWDEOH VLWHVY GXH WR SURMHFWH @& ELASD/AMWM. QR PriQY KERURKPH@IRG 1LRGR: i MMBERIDY
WKHVH UHORFDWLRQV XS WR R WXV WRW DDQ QIHWG Y | HD PHGH BKAKL QJ WKH
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1(( /80 / %HDFK G\QDPLFV DQG QHVW GDZWOQEXWE RQ RD FWKRIUVHIDQMKKHHDED NI EHDFK V
WXUWOPRRFKHO\V PRWEFEDPRABH 5LYLHUH %HOWRKNWOHWL®DG HPIBMRUQGDO (G %LRORJ\
7TREDJR ,QWHUQDWLRQDO -RXUQDO RI 7URPLAMIOVRBRQRDRIQVWLWXWH 3UHVYV :DVKLQJV

0$5&2 $ (%$//$ /) 23(= 85%'2 9XOQHUDOELIQOB\- $ 7KH LQAXHQFH Rl EHDFK VDQG
RI WXUWOH HJJV WR WKH SUHVHQFH RI FOPDHVQLQHB \EWM KDY ERWD MHY F O SBERKOSRMQH DL P DA
0 JULFN $ 3DQDJRSRXORX . :LOOLDPV&R8RSDROHUV 3URFHHGLQJV

RI WKH 7ZHQW\ 6HYHQWK $QQXDO 6\PSRVLXP 6HD 7XU %L J
B@%} %5%% %}_ﬁ;&ﬁlF@ng\ BBRIGAAHE viwH vHC

&RQVHUYDWLRQ 12$$ 7THFKQLFDO OHPRU RILFDO ZROVHUYDWLRO
0$768=%:$ < $7@ : 6.$0272 . $ %251'$/

N : ' e (81 - i
R R sl L PR B
KDWFKOLQJV LQ OLQDEH -DSDQ ODULQH %IRGRM Q Q 0

. . 3/ELE( + ' 5 $&.$5081 2[\JHQ FRQVXPSWI
0,//(5 - & J03/86 0 +2')5(< 1THVW
VHOHFWLRQ RYLSRVLWLRQ HJJV GHYHO%%P@V%\\?\%@%;&JH[Bﬁ%Qﬂ%%WWWGJ
RI ORJJHUKHDG VHD WXUWOHV ,Q $ % % RV ERRBWR oswro (Vv
(FRORJ\ DQG &RQVHUYDWLRQ RI /RIJHUKHBG686HDS EXUWOHY, 8BEWKVRQLIODFHPHQW
%RRNV :DVKLQJWRQ ' & SS SUHGDWLRQ RI QHVW LQ OHDWKHUEDFN VHD
+DPDGU\DG

7KH ,QAXHQFH RI /XQDU 7LGDO DQG 1RFWXUQDO 3KI
/HDW K HUBFPNRFEKHO\V ERUIREIHIR :HVW ,QGLHV

$ /D27 &OR¥bBV/DOVLQJK 'RZQLH
'LYLVLRQ RI (FRORJ\ DQG (YROXWLRQDU\ %LRORJ\ )DFXOW\ RI %L
8QLYHUVLW\ RI *ODVJRZ *ODVJRZ * 44 8. (PDLO DODQ ODZ #4
6DYH 2XU 6HD 7XUWOHV 626 7REDJR %ODFN 5RFN ODLQ 5SRDG %ODFN

7TKHUH DUH IHZ SXEOLVKHG UHSRUWYV RK K MOHAUKIHHYBE\DUAIND @ HHWVQAWY ILQI R @ FFMQ W L D C

LQ 7TREDJR *RGOH\ HW DO VXUYMAXGWOHVEMWRFRRYHL Q Q/ RRG KFHWHNVN HQWYV K
7TREDJR GXULQJ -XO\ DQG UHSRUWHE®RBNFKBUH®YFMRR IQAIN VW DQ IVRQUWRUBIMNHV KR X

Rl WKHP 7XUWOH %HDFK %DFN %D\ DRQIOWRRUEBEYHQHR ¥ L URMPAH @WRDQFRQGL
DV *UDIWRQ %HDFK ZLWK 7XUWOH % HIXRIO VWRZW QO ® RVWWVBBWRNYNW\ 6L QAP WK
6DYH RXU 6HD 7XUWOHV 626 7REDJRHFNWBEDBD\OWKROKQWHIRQEBQMWGDQG F Xt
RUJDQLVDWLRQ ZLWK D PLVVLRQ WR FRIVKHO'S$! WREWDH B X\ KV WKW OHQ 5 R S X &R W DR
KDV SDWUROOHG 7REDJRTV WXUWOH QBYWHQJ EHDFXMHY WRORXJRRBWVWE B G HED
VHDVRQ &ORYLV JRU WKH ODVW. QWH VBB WVZLYRO X Q AKH R WK KW Y:'KHQ WKH
FROOHFWHG V\VWHPDWLF GDWD RQ W6&¥QWHXQUBNOR-R/Q DIYEH V8 B ¥ DD @O VRIUQR SISRW
7KLV HIIRUW KDV FRQFHQWUDWHG RQ IWK® DVK H H M IEH\DH KM QRIVW G GEH V* RIGLOJ K \H
HW DO UHJDUGHG ORFDOO\ DV 3LZXKGHY WHBIFKRIR/Q W O WOWH R H FQ\H ZV OKDH)EG W
ZLGH WUHQGV LQ WKH QHVWLQJ OHDWKHUBOF D R DRMRMWRBIP REKMRRLEKDVH L
/IDOVLQJK +RZHYHU LW LV NQRZQ WKDIWDQHTWY QURDIDIVRKREWKHY RQKH WL
VHYHUDO RWKHU VPDOO PRUH UHPRWH EHDFX MWL G B VW IRHF RXOUILLIEEH B QY UFLRDIV W |
Rl QRUWKHUQ 7REDJR 'RZ HW DO OXQDU SKDVH :ULJKW HW DO 7RED.
7XUWOH %HDFK DFFRXQWV IRU WKH GLIXWRWLONW RG HOH B WH MURE DWN QR VW QR Q
HYHQWYV RQ 7REDJRYV LQGH[ EHDFKHWREURPWHUV HDMPK EDDJRU RQH WLGDO F
LW KDV D VWHHS EHDFK SUR¢OH 0@R @RW DQNOLRPIMVELRQ WR\ W KN KRUMWK 71

DQG LV WKH ORQJHVW RI WKH WKUHH DUH NP QHUDDNRQ/ PAIHDEKDERXWIRQH PHW
WRWDO DYHUDJH OHDWKHUEDFN QHVWLDKHH YN QWY IFMRPH FDXVHWDWHOQDPUURQPH
URFN IRUPDWLRQV DORQJ WKH OHQJWSHRF MLKYH E HDFIXKQLRP O\KD D FHQQIDHLQ
VORSH DQG WKH WLGH RIWHQ FUHDWHWDPPRWEWQRQ RO FEDQRH WP IDQEOIYHRP D J
FP %DFN %D\ RI WRWDO DYHUDJM IOGDW R HWDED/F B UHH E WQ QH YHIGH @ W L. Q A X H
IURP DOVR KDV URFN IRUPDWL E& V¥ DXKBRW KKRWWUMOH Q@ HEIIDWK RO O\ QH V
WKH EHDFK NP DQG LV LOQXQGDWHG DHHRY KYVK\VSULQURWHBHIWIRGFXAKHQ WL

ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH



ZLOO PLQLPLVH WKH GLVWDQFH DQG"GXUDWLRGE RI l—uufzé»\gv RH JURDWHU

WKH YHUWLFDO GLVWDQFH EHWZHHQ KLJK& G,
DGYDQWDJH RI HPHUJLQJ DW KLJK WLGHYV

DIIHFW WKLV SRWHQWLDO DGYDQWDJH
WKH WLGH LV ORZ LV SDUWLFXODUO\ ) \
PXFK ODUJHU WKDQ DQ\ RWKHU VSHFLHV RI VHD WXUWOH DQG DV D UHVXOW Wt
WHUUHVWULDO PRYHPHQW LV VORZ DQG PHWDEROLFDOO\ FRVWO\ :DOODFH
-RQHV JUHWH\ *LURQGRW REVHUYHG SHDN OHDWKHUEDFN
QHVWLQJ DW DQG DURXQG WKH QLJKWO\ KLJK WLGH RQ FHUWDLQ EHDFKHV L
JUHQFK *XLDQD DQG VXJJHVWHG WKDW WKH FDUULHU HIIHFW RI WKH ULVLQJ WL
FRXOG IDFLOLWDWH WKH DUULYDO RI WKH WXUWOHYV

7KH OXQDU SKDVH PD\ DOVR DIIHFW OHDWKHUEDFN QHVWLQJ YLVXDOO\ 2Q
FOHDU QLJKWV ZKHQ WKH ORRQ LV IXOO YLVLELOLW\ PD\ EH JUHDWHU DQG
WKH SUHVHQFH RI WRXULVWVY DQG HJJ SUHGDWRUV PD\ GLVFRXUDJH WXUWOH
IURP HPHUJLQJ $OWHUQDWLYHO\ RQ FOHDU QLJKWV ZKHQ WKH ORRQ LV QRW
EULJKW HJ QHZ PRRQ DUWL¢FLDO OLJKWV DQG GDUN VLOKRXHWWHYV PD\ EH
PRUH DSSDUHQW DQG GLVFRXUDJH QHVWLQJ

7KLV VWXG\ DQDO\WHG WKH QHVWLO@HBQHQWYV Rl OHDWKHUEDFN WXUWOHYV
RQ 7REDJRTV WKUHH LQGH[ EHDFKH V =Rttt mm—
HQYLURQPHQWDO IDFWRUV LQAXHQFH7BE®WHIIW KiiH) EFPF-A\R 2UHMWHX@1 I/ R XRORR
ZHUH DVNHG L +RZ PDQ\ OHDWKHUEDRED JRN OHK/WH. 8 JL QG HR EBIIRAIN H V
LQGH[ EHDFKHV HDFK \HDU" LL 'R WKH QXPEHUV Rl QHVWLQJ OHDWKHUEDFNV
YDU\ EHWZHHQ OXQDU SKDVHV" LLL ,MIQHWWR QO XQHDWKBIW WHIN W RMUSRQEHP +
WLPH FRUUHODWHG ZLWK KLJK WLGH" D9 VR XQHMW LR J IO KOH WEDOAN/ HAP N HZQLF
LQAXHQFHG E\ WLGDO VWDJH" Y 'RHVQWVRH @IWDEWIKW. W QR H@IEH QHRWVLQS LY
OHDWKHUEDFN HPHUJHQFH" DV WKH QXPEHUV ZHUH ORZ

1IHVWLQJ GDWD IRU OHDWKHUEDFN WXHW®HY JZHUGID RRHETOW RVKHL G K1 WR s WK UM |
LQGH[ EHDFKHV RQ WKH VRXWK ZHVW R@REEWB Q H®R WV RV XARE D BIRLIURKH Z DV

'XULQJ HDFK QHVWLQJ VHDVR@R 6D WBHKVHXIXY W Q R IGIKWIOd) 2EVHUYHG

SDWUROV ZHUH FRQGXFWHG EHWZHHQHPHUDRGFH WKPH 036 WRERDIRHY ZHUH RI\
KHDG SDWUROOHUV DQG YROXQWHHUVSLWHWQ XD Y6 HVKFHHIAHH HYQFRMX Q W WP G O\
UHFRUGHG WKH EHDFK ]RQH GDWH WRP KM HRMYLDQ G DRWHY VYWD LDAMNUOHYV W
VXFFHVVIXOO\ GXJ D QHVW FKDPEHU D3}H® OWR G TW KHRLWU H DIDMWAHRUH PHDVXUHG
FP XVLQJ D AH[LEOH WDSH FKHFNHG HLRW \&KQUL BB O B3/ G MRRW LGLVOV Y @ DWH
PDUNLQJV DQ\ ALSSHU WDJV UHDG DQRQIMFRXGWO HY QBEKIINW ¥ HYUHH , QUM W W & G
7UDQVSRQGHU 3,7 WDJV VFDQQHG DRIGN K WARUGEHEHI VRRQHDHKRWEH W OHBHV Z
VKRXOGHU DUHD XVLQJ D %LRPDUN 3BRDMWVS5HDOGRY WLGHM+] ORWWHGH ULVL
DEVHQFH Rl WDJV UHDU ALSSHU WDJV BUV3 GJIWDR K ZHU W LWV HGKLQ KHWWE H U
VKRXOGHU ORQLWRUV UHPDLQHG ZLW K MX b MWXHIOW D-DRQ G JUHF RYGHIGQW KAHRQBIN ¥
HYHQW RXWFRPH 7KH QXPEHUV RI WRXHIWHWEN PHRBVORFRXOVIHOHFKHFVRYXGH A ® @
LW ZDV QRWHG ZKHWKHU RU QRW WKHGHDX\WDWGINVZDYV GLVWXUEHG E\ WKH SUHVH
RI WRXULVWV ORFDOV RU EHDFKIURQW DHVWWOQJIJUHODWHG WR QLJKW SKDVH

(DFK QHVWLQJ HYHQW ZDV FDWHJRUDWVWHG HEYHWE HYH & H QW QDR RIKIMIKRPHT XD O
FRQ¢UPHG QHVW FRQ¢UPHG VXFFHVVIX@ RYLSRVLWLRQ IDOVH FUDZO +
WKH WXUWOH HPHUJHG IURP WKH VXUl DQE UHWXUQHG WR WKHVHD 200K R
GLJJLQJ D QHVW FKDPEHU IDOVH FUDEZRH DWE\ERIGY SHWN 2 DVHUHHBHRIQ HHEBFRSHU R I
IURP WKH VXUl DQG DQ DWWHPSW DWXGHGILQ WK LYHYWD B\K/H. W XLU WHQIHH GBRIBY QR
VXFFHVVIXOO\ FRPSOHWH D QHVW FKDBBUYV HlgVXWLPRWB G KQ HW WK DIW\GX AVHHG W
EXW XQFRQ{UPHG QHVW GDWDVHW :KHUH WKH QHVWLQJ HYHQW |
7R WHVW KRZ QHVWLQJ HYHQWYV DUH ZGLYAV QREX W ¥ 18 GE H Y ZHKIH DXROW A% D & Wl
PRQWKY GXULQJ WKH QHVWLQJ VHDVRI® @YN H GhX 0 ¢ HDA H QR HQXUMBU WK DU WIHA
SOXV DQG PLQXV WKUHH GD\V IURP WKH GDMEHO R MOW KHIVED TN DOHAVRML J X Y IR@ R
ODVW TXDUWHU RU QHZ PRRQ JLYLQJ VHYB QLG VHOHUWR DHDH U DEHOHW YV QRM Q
RXWVLGH WKHVH UDQJHV ZHUH QRW L QFOWKHYL EQFMNKH. © QDD WG EDOWIHIFUD B¢
DQG FRQLUPHG QHVWYV IURP DOO \HDUYDZJHIWH XYRE LQ WEH U QWW \RIQPIOWWDY RI
WKH HIITHFW RI OXQDU SKDVH $V WKH GRW DUZHIWXH GEQRP DBV QAL G b VAN WIQEAXW H G
WKH\ ZHUH DQDO\VHG XVLQJ D .UXVNDO HDOEHWZ WHY W XZIDUK SROQWL SR Y
FRPSDULVRQV LQ OLQLWDE Y 7KH WHBERQIG ZQMXKNUW HDDP DOHIG NKEDQWO\
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DW DQG DIWHU KLJK WLGH DQG DO
QHVWLQJ DFWLYLW\ GXULQJ ORZ W
IRU OHDWKHUEDFNV ZDV VLJQL¢FD(
VWDJHV IRU 7XUWOH %HDFK )LJXU
. 3 ") 3 1IHVWLQJ |
%HDFK )LJXUH % SHDNHG DW VW
é DQG IDOOLQJ KLJK WLGH KRZHYHL

1
, 1

2) 1(67,

VLIQL{FDQWO\ GLIIHU [BRP H[SHFW
3! 7KH JUHDWHVW IUHTXHQ

‘ ‘ ‘ ‘ RFFXUUHG GXULQJ WLGDO VWDJH

’ Yo1s5 gess( ° EXW ZDV QRW VLJQL¢{¢FDQWO\ GLIIH

) )4 i 10
/8185 3+$6(

(lo(nsr@6a8(1&< 2) 1(67

YDOXBYV ") 3!

* |(lo (5764 8 (1 & <

¢ : : ORVW OHDWKHUEDFN QHVW ZHUH
. : . + DQG QHVWLQJ IUHTXHC

ZHUH EHORZ H[SHFWHG YDOXHV D
. )RU DOO WKUHH EHDFKHV PRVW Q
7XUWOH %HDFK *UDIWRQ ¢
%DFN %D\ 'XULQJ W K H
é QHVWLQJ HYHQWYV ZDV VLIQL¢FDQV

1
1

N -

) )4 I 10
/81(5 3+$6(

IRU 7XUWO#8 %HDFK 3 *UD
% H D F& ) 3 DQG &DFN
o ) fa 1b ) 3

/8185 3436 ( ‘H H[SHFWHG WKHUH ZRXOG EH D ¢

*(9(nL5®48(1&< 2) 1(67,
* (lo(nsr6a8(1&< 2) 1(67

DQG QHVWLQJ IUHTXHQF\ DV LW KI
VWXGLHV WKDW WXUWOHYV PD\ HPH|I
WKH WLGH LV KLJK )UDVHU DG
. IRU QHVWLQJ DW WKH KLIJKHVW WL
. : . : EH SUHVHQW

( )

1
1

« - & 7LGDO UDQJH YDULHV GXULQJ WKI
= I YDOXHV GXULQJ IXO0 DQG QHZ OF
YDOXHV GXULQJ WKH ¢UVW DQG W

LI WLGDO UDQJH LV SRVLWLYHO\ O

)5 (48 (1&< 2) 1(67,
Y5 (48 (1&< 2) 1(67,

v " . P - - - - LW PD\ EH H[SHFWHG WKDW PRUH ¢
18185 3+36( 18185 3+86( DQG QHZ ORRQ VWDJHV ,Q 7TREDJR

JLIXUARKH QXPEHU RI QHVWLQJ HYHQWV §IJ+U"tgLHJQ<W ﬁﬂWﬁﬁ@Mb'ﬂi@%ﬁkw
IRU HDFK OXQDU SKDVH IRU $ 5 . %UF\{’I"VJ)H(?)L(’LQVHF‘
( DQG ) DOO \HDUV FRPELQH46¢,UHW?A9 H&#@%%R@ H Q
TXDUWHIWDVW TXDUWHU 10 QHZ PRRQ KS"bHW@/I—Q@ IQRILF'@YWSTC?([P\L{/WH
WKH LQWHUTXDUWLOH UDQJH ER[ FRQW % BHG WKH WP WG PHU
GDWD ER[ ZKLVNHUV VKRZ IUHTXHQF\ Uk b QQLW%%H@ﬁ@LELB'&’ZL\\;’/%

OLQH LQ HDFK ER[ DQG GDWD RXWOLHUVYIBRI£IBRYL \;}
DVWHULVN VIPEROV GLITHUHOFH LV VWDWLVWLFDOO\ V1

EH ELRORJLFDOO\ VLIQL¢{FDQW DV
HYHQWV GXULQJ WKH IXO0 PRRQ SKD\QOHY¥WROD UG W RZ MKH Q WWW W KDQ WHWBI )
DQG QHZ PRRQ OXQDU SKDVHV 3 WKHUH)RDVWOR VHDQN;FDQW GLIIHUH
FRPELQHG )LJXUH ) WKH IUHTXHQF\DRJGQ MKW LQ X PHEYHHIQ R/IV FRXQU IUPH & KH VW V
¢UVW OXQDU TXDUWHU ZDV VLJIQL ¢ F D QUKXIADAMH 8K DWKD Q@ WK H) A M &/ILEDQ IFHRKPDW KR X |
PRRQ 3 DQG ODVW TXDUWHU ONIRIPUDSKD VHINUB )LIXUHKHQ WKH IXOO OF
WKH IUHTXHQFLHV RI FRQ,UPHG QHVWE GZIDUWLBIQRR EQB® Q'Q JWHIO BWHIUR QU MTRX H
OXQDU SKDVH WKH QXPEHUV RI FRQ ¢ WRH/GN QDAY BHHIU G XHOYDHRQ B K BV N WM. BWHHIG
EHWZHHQ OXQDU TXDUWHUV 7KHUH ZHUHK HGR WVHV QLU GFHDVQML GGIL DIFW HYQLFRW\VZ K H
EHWZHHQ WKH IUHTXHQFLHV RI FRQ ¢ UPM GVQHRWNAL BT RWKD &YX\ B GXPEHY R1 R

'XULQJ WKH UHODWLRQVKLSDREBWRPOMR KUDKOW LGNV @G\ SLWV PD\
OHDWKHUEDFN REVHUYHG WLPH ZDV QWWWWIRAWFBW O\ FRUUHODWHG IRU 7XU\
%HDFK U S *UDIWRQ %HDFEKWW HW DG REVHUYHG DQ LQFUL
RU %DFN %D\ U S JRU DR EHDFXK I BODWKHUMW DWW OGRDODVW TXDUWH

QHVWLQJ IUHTXHQF\ GXULQJ WLGDO VIVODYBHERQD@RBZHOHRZ ABLGIHP D LS/R QHDB K L
PHDQ VHD OHYHO ULVLQJ ZLWK PRVWSRDNWKRI @HI\DWIKQUU B P AR QW \RFEQ U BIYGIU \
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WLPH DQG K

1
1

] EH DERXW

SHU EHDFK

WUHQG *UD
XS WR NJ

)5 (48 (1&< 2) 1(67,

(lo(nsr@a 8 (1&< 2) 1(67,

, 10

)5(48(1&< 2) 1(67

LIJK WLGH WLPH PD\ DC

7TREDJRYV WLGDO SDWWHUQV DV G

GD\V ZKHUH KLJK WLGH

\HW OHDWKHUEDFNV VWLOO HPHUJ
IHVWLQJ IUHTXHQFLHYV IRU HDFK

DSDUW IURP VWDJHYV

IUHTXHQFLHYVY ZHUH FRQVLVWHQWO
SRVVLEOH WKDW WKH WLGDO YHOF

YLG QHVWLQJ IHPDOH
UDQJH NJ PHELC

7,81 6784 7,81 6787 /HVOLH HW DO EXW D SURSRL
EH VXSSRUWHG ZKHQ LQ WKH PDU|
B WLGDO YHORFLWLHV PD\ DIIHFW W
— JLIXUHLHVWLQJ HY HER¥ WD $PBIVOAMRIN OG EH ZKHQ WLGD(
C WLGDO VWDJH IURPL H VODRN ZDWHU RFFXUV ZKHQ W
H — H 7XUWOH %HDFK % zZbWHW RQOBHEHDWFK DQG WKHUHIRU
DQG & %DFN %D\ DKH WiLPHBWMEHLU HPHUJHQFH WI
QXPEHU RI QHVWL®YGHUHQRVYHSXIHH HQHUJ\ H[SHQG
WLGDO VWDJH LI GHYWKQW LV $iRMHQEOOH WKDW RQ
GLVWULEXWHG DFUR¥Y¥YY WRBHWVLAN MKRZQLQJ DQG W
E\ WKH EODFN OLQ®HVeNHHK WIHNWVIBDO VWDJIJHV DQ
T GH{QLWLRQV RI WLGBRAOWXKMIHH DFURVV VKRUH FXUUF
Tosrersi DO 7KHUH PXVW EH QR DGYDC

DQG QHZ ORRQ *LURQGRW )UHWH\ RI D3&HRMAKHIFHKRD O WLGH FRPLQJ
SKDVH RQ VHD WXUWOH QHVWLQJ SDW/HDN KHUETHDINW W R FAULI LIOU B MWL K HQHUHW

DQG WKH LQAXHQFH PD\ GHSHQG RQ ORFHWO FRHVERLWER

SRNRDHBH FWIHGED ¥D O X H

SDWWHUQV H J GLXUQDO VHPL GLXUQDKHBH RH[WIE @R~ GHVQDQGDDYMD WK HH UH
3HU OXQDU PRQWK JUDYLWDWLRQDQUFHTX®) FS\HDINYHW WIKAHU EIX N OHVGN QBIZ D (¢
ORRQ ZKHUHDV OXQDU LOOXPLQDWLRID8QDFIHBNY RKQAHP DX OB AHRRMD WKH GL
7KHUH ZHUH QR GLIIHUHQFHV EHWZHHMHVXIOTWKRQFWUR 81 Q B WKLRQIH HYXHIQW D W \
H[FOXGLQJ RU FRQ¢(UPHG QHVWV VR HIV OHRBU EH BMZGIMY DKHVIKIOOYHV FU

DQG QHZ ORRQ /XQDU LOOXPLQDWLR Q/BRRHYWQ R&D DWW KM

DU WRXEBW & YIHIOFK KL

D GLVFHUQLEOH HIIHFW RQ OHDWKHUERPE DQUHMNWRI*B DI QR QWA KD FRXNVF® R4D RN
7TREDJRYV LQGH[ EHDFKHV " RQ VKRUH FXUUHQWYV DQG WKLV FRXOG
IXQDU SDWWHUQV DQG WLGHV DUH IUGWXHQNLHAHD @A DWQ NHG WEE U HRZUH XL

QR FOHDU UHODWLRQVKLSY EHWZHHQ WKH QXPEHU,RI

QHVWLQJ

HYHQWY DQG OXQDU SKDVH DQG,IRU HDFKSEHDFK WKHUH ZHUH ©R
VLIQL¢FDQW FRUUHODWLRQV EHWZHHQ WKH WLPH RI.KLJK WLGH DQG
OHDWKHUEDFN REVHUYHG WLPH® 7 Ju FDWLRQ DQ

WLGDO SDWWHUQ RI WKH QHVWL K PWO\ L F H

WKH GLIIHUHQFH LQ WKH YHUW|GF K OG-+

KLJK WLGHV /LWWOH &XPEHUODQ G K|D V

UDQJH Rl P ZLWK D KRUL]JRQWDO F EHWZHH

ORZ DQG KLJK WLGH OLQHV D MO ¥ | 1H|OV

VORSLQJ DQG VKRZV D KLJK IUHTX v gHmJ QF

DW KLJK WLGDO VWDJHV )UD]HU 2Q..& EFDTV

&DULEEHDQ EHDFK RI 7TRUWXJXHBR YHUWLFDO WLGDO GLVWDOFHY DUH

RQO\ DURXQG RQH P DQG WKHUH LV QR UHODWLRQVKLS DSSDUHQW

EHWZHHQ OHDWKHUEDFN HPHUJH@FH DO WteDovVYWDIH ¥HVIQUH EMHQF\ RI Q
DO 7REDJR DOVR KDV D WLGDO UDQJH RI DURXQAE RBRWY LQ UHODWLRC
ZLWK WKH KRUL]JRQWDO GLVWDQFH EH HHQ KLJK DQJ& PRz wLgH IRU $ 7X
QR JUHDWHU WKDQ P IRU DOO WKUHH VWXGLHG BHO¥KiGy % *UDIWRQ 9

7TKHUH PD\ EH QR FRUUHODWLRQ EHWZ Q KLJK WI GH
OHDWKHUEDFN HPHUJHQFH WLRH |[LQ|[RIED HFDXV/H
QR PDMRU EHQH/{¢W LQ HPHUJLQJY DW KL L

WLGH L H WKH LQFUHDVHG KRULJR|QW|D 5

IDFH RQ 7REDJRTV EHDFKHV DW|©ORZ-WLEGH-GRHV \J.Wg
IURP HPHUJLQJ WR QHVW $ FRUUHODWLR@EHWZHHQ Hpl
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JHDWKHUEDFNV GR QRW JHQHUDOO\ HRHBHB KR QO WHGE WU Q @ J+ BNEK M WD \| B KV K |
WR SRWHQWLDOO\ OHWKDO WHPSHUDWXGHY &D3d/d EVER DIRH 8D G OWHW & H RS RIQLVIHKU YWD
GXULQJ WKH GD\ WKH\ VXSSUHVV HPHUJ%WWL%\ QLIS EHHBERUWP B PHSRUW
7KH QHVWLQJ SURFHVV WDNHV DURXQG&PURRXRBY WRSFKESEH MRVHPYUIL QY
EHWZHHQ DQG K UHGXFHV WKH)S$@EDE®%O LW\ WKIFW @ H WK E DFFONMW R Q
ZLOO EH H[SRVHG WR KLJKHU VDQG D Q @ DIVIHW WHHFSHI\DGMX U R ® WD IQHG VI B H&JR-S RLLD-

KHDW JDLQ ZLOO QRW EH D VHULRXV §4REOHP, $QVK 7XFMHBHG\ODPLF IDFWR
REVHUYHG VLPLODU UHVXOWYV IRU ORJJH EKK DG RiFBN VIR DY IHURHDBEE WABH R

DQG K 1IHVWLQJ OHDWKHUEDFN A XbAWO HY PeD$ E(ld NMILVR J. W K H NHLAN 7 +
DW QLJKW DV D FXH WR VLJQDO ZKHQ WERRFR R 8 HQNHR WWKIH QW K WQ QXIDBU R B MWKR S
,QWHQVLYH PRQLWRULQJ HIIRUW LV RYWRQR &R Q3AS$GTH B KGL RDHDV L RO R G2IPHIQP ) €
SDWUROOLQJ PDULQH WXUWOH QHVWLQJ,EH B K H Vs 07DF NV R Q) W B Qe mirowe mis Mok

ORQJ WHUP WLPH LQWHQVLYH PRQLWRM@M\JL@&@H)\UM QRWoPRVVLEOH,
SDWUROOLQJ EHWZHHQ WKHVH KRXUV ZRXXDRIMNQFRXQWHU WKH PDMRULW\ RI

QHVWLQJ HYHQWYV +RZHYHU PRQLWRUJLQJ PD\ Q E&>< XD ?(Ll]rl(l)_QJ

RWKHU WLPHV LQ RUGHU WR UHGXFH &j @55%@ lghé/,% Rq)g,%ﬁ DQG H

SUHGDWRU GLVWXUEDQFH VXUYH\ RI PDULQH WXUWOHV QHVWLQJ L
7KH LPSDFW RI D FRQVHUYDWLRQ HllRpum@mlwgvawawK L H QXPEHUV

DQG SK\VLFDO ZHOOEHLQJ RI D SRSX% § xow LQ. WKH
VKRUW WHUP HVSHFLDOO\ ZLWK ORQJ g&; vo"ia \%Xé)d_ é] V\{J

DV VHD WXUWOHV ,QIRUPDWLRQ RQ Ql-g\ﬁ\g/kggv\ﬂ_lﬁ [ RE L UKQQ’}F&,&HK
QHVWLQJ UHJLRQ LV XVHIXO LQ RUGHU%W%@j_LLﬁ:I[LB \(,wgw Mg RQ HIIRUW

WKHUHIRUH PRUH HI¢FLHQW FRRUGLQDWLRQ VHUYD
GDWD FROOHFWLRQ 'XH WR WKH JHRJ %W%@W %
EHDFK DQG DPSOLWXGH RI WKH WLGH 05
LQAXHQFHG E\ HQOYLURQPHQWDO SURFHVVHY - BOS WKHVH SURFHVVHV GR

DSSHDU WR DIIHFW OHDWKHUEDFN QHWLIGS 3HDN66%WKRUE®¢WW5N%WQQFW
DQG QHVWLQJ DFWLYLW\ LV PRVW FORV#HIA A/ RN HG Zz5WK WKH WLPH DW Ql
)XUWKHU ZRUN PD\ LQFOXGH DFFXUDWHM021FUWRQ O L5Q558REDJR SV WERQ MH RIQGHMW L
EHDFKHV L H DQJOH VORSH RI WKH EH DVWRK EDW UGHW LYPHQ GWGX G BIP IV K H&E HIO R Q HIX
EHWZHHQ KLJK DQG ORZ WLGHV SHU OXQDU SKDVH KRZ WLGDO YHORFLWLHV
FKDQJH ZLWKLQ WKH WLGDO F\FOH D QG & KHW.K H Uy Wk HU i3 Js¥ /1§ DYES- YW SUHIHUH
DFURVV WKH EHDFKHV DV D UHVXOW RI/8BWHHUW bR ARSBW b B0 DR MLRWHIDRG 6 HI
QHVWLQJ OHDWKHUEDFNV LQ 7REDJR D UHVSIRHYWORIXHOR WORMWEG 5 FFULQLGDG D@
*UHQDGD SHUVRQDO REVHUYDWLRQ ZKk#tBABW VRPH LQGLYLGXDOV UHWXUQ WF

QHVW PDQ\ WLPHV ZLWKLQ DQG EHWZHHRQ(¥HDVRQV 5 L WUZRX PG LRI & QW/ihEHY Mk
LI WKH REVHUYHG QHVWLQJ WUHQGV L@X%/REIDJBGRFF?(KJHW/&@R)KJKRP(%@HYW@IJ
EHDFKHV LQ WKH &DULEEHDQ

2XU FRQFOXVLRQV IRU OHDWKHUED WLQJ 7 H K
QXPEHU RI QHVWLQJ HYHQWYV GLG QR\% @g \W\X/'D% &Hg’ﬁgﬁg@&ﬁfﬁ%%@%%uﬂ
SKDVHV E HPHUJHQFH WLPH ZDV
OHDWKHUEDFNV GLVSOD\HG D WUHQG Erir@H’é/WLQ?J%W é;%??m/ﬁ@ K@W W)L% Z
KLJK QHVWLQJ IUHTXHQFLHYV FRQWLQX?&?& %R/Z WH ‘p‘ig |§Eé% FNgF
GLG QRW QHVW LQ KLJK QXPEHUV ZKH %k
WLGH H WKH KLIKHVW IUHTXHQF\ RI QHVWLQJ HYHQWV WRR ODFH EHWZHHC
DQG $//$&( % 3 RI(6 :KDW PDNHV PDULQH \
UHYLHZ RI PHWDEROLF UDW VDQG WKHLU FF

$FNQRZOHGHHPIHNVGWWR WKDQN DOO WKH KHDGpYR W H RPIGFIRIP QG XBRYQWHHUV
ERWK ORFDO DQG LQWHUQDWLRQDO ZKR FROOHFWHG WKH GbWD O\WWHG KHUH 7K

DQD
RUNSK® QRIEY IR HPH
DG VHD

8QLYHUVLW)\ Rl *ODVJRZ DVVLVWHG zZLWK WX&1$p(wv #(.$v /HEEZ
‘H DOVR WKDQN 1LFN .DPHQRV IRU KLV KHO@RZH_WLBQVM @'i*bvblcb*\b!/'ﬁ'd HD WXUWOHV Ut
EUHDNZDWHUV ODVW 5 % % - +XWFK
&29,6 7 7KH VWDWXV RI PDULQH WXUW@;J—bgﬁQVgi@Jﬁ(ﬁN\H_@Q?g.@ HRROGR WK $QQXD
/LYLQJ :RUOG -RXUQDO RI WKH 7ULQLGD G ROR FREEQ &Re RIGVHU L BWX® OLYVM VAL EK 0}
&OXE 6XSSOHPHQW
+ 5 $ '8&.(5 6KLIWLQJ SDWWHUQ\

&29,6 7 6HD 7XUWOH 0DQXDO IRU 1HV§4’¢@GJ%@B#MVRW@%| @WQMJ_WV@[RMNLHWW
6HFXULW\ DQG 7RXU *XLGHV 'HYHORSHG E¥X 660 IR EPZROFIHMAHR)V VLVWDQFH

IURP :,'(&$67 6FDUERURXJK 7REDJR SS
© 770 - %(5% $ &5%(5,&. $ 2)50,$ - 5(7(<
"2: ¢ ./ &.(57 0 $30(5 3 5%0(5 $Q SWQDVxop8' * $ 0 281*8(1*8, & 2B66281'$6
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1*28(662125 -$31(// ' 8B80(7 * 3281*8(7 % : 5,*+7 - R/K1* ' 85. :DYHV WLGHYV DQC
9(5+%$*( $=2*2 % -2%(< $HULDO VXUYHZDWHRI SWKRHFHVVHY SUHSDUHG E\ DQ 2SHQ ¢
ZRUOGYVY ODUJHVW OHDWKHUEDFN WXUWOERhXWRNHZR IDWKRUHLIQHRBW DY HQP Bl WAKRRFG. R OWRF
IRU ODUJH VFDOH PRQLWRULQJ %LRORJLFDO &RQVHUYDWLRQ

,Q ZDWHU 2EVHUYDWLRIHWRRFBREQOYEDPEGULFDWD
*UHH&KHORQLD 7K\ GWEOHY LQ 6W .LWWV /HVVHU

5 6WLPPHOPRDYDWFKBD@XOOLYDQ
5RVV 8QLYHUVLW\ 6FKRRO RI 9HWHULQDU\ OHGLFLQH 32 %R][ 6W .LWYV
L, QVWLWXWH RI $UFWLF %LRORJ\ 8QLYHUVLW\ RI $ODVND )DLUE
HQQHWK 'LYH &HQWHU &W .ILWWY SHWW(FR®IRHIY :DWFK *URXS &RQDUHFE

6W .LWWV LV D QHVW QB VWRRIDK HOAK FBEYEEN®BVWLPDWHG VWUDLJKW FDUD:
JUHEQHORQLD PYGDUYHDWKARERPH®\V FRUGDFHPRUQLQJ DIWHUQRRQ QLJKW |
VHD WXUWOHV %XWOHU 7KHUH RD\E KDL R U0 ROV VVWBIQGR Q IS WHIDIGRIWIAR Q
LQ FRQVXPSWLRQ RI WXUWOH SURGXFWV L88R 8 HIDW RXKIW HB QQEWD W WWWW OBV
WKHUH LV RQ RWKHU &DULEEHDQ LVODRQGW L DHF GEIHXIDQIL RYD WXXUI W BLHQS R ¥ X0 P
QXPEHUV DQG VXEVHTXHQW &DULEEHDRUDUGHE JSURWHHFAYL YRUDIQQIJHPH QW QHC
PHDVXUHV KDYH UHVWULFWHG WKH WEIDHH RV WB B VWRQADWO ) GRRIUORFADEH G E R B
FRQVXPSWLRQ WR D VPDOO VFDOH VHBWRQBG WWDUWM R D WM®LH § WKMDW R RQDN \ . RY
5DOSK :LONLQV SHUV FRPP ,Q ZDWHUWKRRINDGREWJILOQW VSV VV WA HAGX UMNOWL Q J
KDUYHVW WHFKQLTXHV LQFOXGH QHWRWLARIUDQGUMSH VW Y XKWL HRY DRAU® RUQ P D
JUHHQ DQG KDZNVELOO WXUWOHV LQ IREG @R Z BWWZ H RIQHZ & UK W IKFHHWRI UW/EDNHL Q\)
HJJV IURP QHVWLQJ VLWHV LV SURK L BNKWHED W\R ZHY N D QM X WWHDIHVS RBIFBEOQ R U
FRQWLQXHV WR RFFXU .DWH 2UFKDUG SKHYQ $RPPLEGHDUQIRNQGVKIUI OHQ IV
RI LPPDWXUH KDZNVELOO DQG JUHHQ WHKWW®ORYGHGORF DX Y WIOHURH QK WQQ JV
GLYH RSHUDWRUV VXJJHVW WKDW ORFDOQUHKWANDRI Q/HD JRDWX @HGHN THUF
LPSRUWDQW QXUVHU\ DUHDV IRU WK RMMH VETH LRIV W KN B R YW K +P@ME BH QNQ V X ¢
IRQHWKHOHVV WKLV LV WKH ¢ UWW UMRIRHVWH U R W.HDG ZDIUHHU MOYUNOH\ORIT Z L W
VHD WXUWOHV LQ 6W .LWWV ,Q OLJKW RP WKH FPHRHW O\ IRQ LRAEVHWK G & VI IDQV
FRDVWDO UHVRUW GHYHORSPHQWYV WKDWPD DK X\D/N LR VOQAEDHN BRAVE\E H QLW WX |
UHVXOWV RI RXU SURMHFW FDQ VHU Y & HWHDUFRNVWWHOLFQHH WX \WKH $WODQWLF
6W .LWWV f 11 f 9f: LV D VPDQQG RO WELEEHDQGLYBDQ® RH\V +DZNVELC
YROFDQLF RULJLQ WKDW LV SDUW RI WISH FH MV HRIESQMILYA@H VQF K D L @ LIWVKS DHIAW B
ODUJHU PDULQH HFRV\VWHP VXUYH\ SURMHFMW B@MRBHOY DY WUDRWKHU DEQ
6XOOLYDQ 6WLPPHOPD\U VLIKWMIIH @ L VH X W2NWEQ 8O \KDYXOHMELUHIQY DQG
UHFRUGHG GXULQJ URYLQJ VQRUNHO W@RUWDEG GQ¥B WXNEHVVQLQEW BDY AL:
RQ VWXG\ VLWHV ' GLYHPFDWODBDFH VRQRUKBDONVEWM® GLVFRORUF
LQFOXGLQJ $QFKRUV $ZD\ ' %DOODYEMW RDDSEO ORPQWRY IVD\Q 6 JUHHQ WXU\
%ULPVWRQH ' &KDQQHO ' &RFNOHVKHO®] BRUKQLDO KRXILHUWXUWOHYV ZHUHI
&RFRQXW 5HHI ' &RULQWKLDQ ' 'LHSSK %D\|FRO ORXHG URDUHVWLQJ Q
'KDUI ' *UHHQ 3RLQW ' +DOI ORRQ %D\Q6 OMXNMRLNV. @D\ 6 Q DQG IRUDJLC
ORQNH\ 6KRDOV 6 1DJV +HDG ' 3DUDG)RUDEHKI ZD%LYBWHIDZREVHUYHG
6DQGEDQN 6 6KLSSLQJ /DQH ' "YWKILQUWH @ HUMRBQ BRXWKODU SDWWHUQ
JULDUV 6 6W 3HWHUYTV 5HHI ' 7DODAMBQ VZKRPERBNY ' 7URBWRYHG E\ DVV
%HDFK 6 7XUWOH %HDFK 6 :HVW )WHRVWLQIQG :KQWHKKXNBEF%QY Q DQ
6 6WXG\ VLWHV ZHUH PRVWO\ RQ WK KPUREBKWQ MG H RRWWNUWOBWY GHU
ZLWK IHZ VLWHV ORFDWHG RQ WKH $W®DQWIRFOPRGHG KX WRPPLQYBRQJI VXUI DQ
GDQJHURXV FXUUHQW FRQGLWLRQV 6IDQKVIRHDHLOIUYH\8G RSSRUWXQLVWLFDC
KRZHYHU DOO QLJKW GLYH VQRUNHO VZXYHIW\ZHWMVOER QW H B WIRD W I6WH VLRQ\D
&RULQWKLDQ )LVKHUPDQTV :KDUI 7D@BWDWBR® WRRIQVHWY DRPWMRBNDWXUH K
%D\ DQG 6DQGEDQN 2EVHUYDWLRQV6RIXAVKHDYW VBHN Q ¥ X O ZRW HWRINHIUMH Q)
PDGH IURP WKH VXUIDFH XVLQJ VWDQGBYGQVQRUNMQ@GE QIR @B WRH UNG HSRVEKY HU Y H G
DQG 6&8%$ HTXLSPHQW ZDWHU GHSWKRPWLRWD KEDWHBWMHAMXQEGXGB8 FKDU!I
ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH



WKDW DVVLVWHG UHVWLQJ PD\ DOORZ V&I

s S MORNING SUHGDWRU DYRLGDQFH E\ VKHOWHU VHH

60.0% - BAFTERNOON $GGLWLRQDOO\ PLFURKDELWDWYV VXFK

§ ENIGHT ZLWK WKHLU RZQ PLFURFOLPDWH WKDW |

50.0% § DGYDQWDJH WR WXUWOH HQHUJHWLFV Z}

_ § VHOHFWLRQ KDV EHHQ UHFHQWO\ GHPR

40.0% § ORJIJHUKHDG WXUWOHV 6FKR¢HOG HW D

ik % ODUJH FUHYLFHV XVHG DV DVVLVWHG UH)\

o % % IRU FOHDQHU VKULPS +DZNVELOO WXUW

20.0% § § DFWLYHO\ YLVLW FOHDQLQJ VWMWHLRRBWK'

§ X KLVSLGDLPD HW DO ,QWHUHVWLC

10.0% % WR WKH FOHDQHU VWDWLRQ GXULQJ GD

X DVVLVWHG UHVWLQJ WXUWOH ZLWK WKF

0% TN N R N XQGHU URFN\ OHGJHV ZKHUH WKH FOHDQ

foraging swimming resting assisted surface SROH VKULPS GR QRW YHQWXUH IURP WK

resting IURP ZLWKLQ WKH FUHYLFH OHGJHV :H

JLIXUHDLO\ WHPSRUDO GLVWULEXWKRW®YORIV LZ3 ZD WHUWEQKDWKRW ZH GR Q
Rl REVHUYHG KDZNVELOO DQG JUHHOHVHOIVWHRUWWVOHYV Q LQ 6W

LWWYV JURP D ELRHQHUJHWLFV SRLQW RI YLHZ

VWUDWHJ\ WKDW PRVW OLNHO\ WUDQVOD
IURP WKH REVHUYHG FDVH RI UHDU AEB89QHU W PAKHWDKHLLR QW ZBIHIBD HIY RO VKH
FLUFXPVWDQWLDO HYLGHQFH WKDW ERBRODMMV\WRQYWDBA SWHEGDWSRO GEHWRU |
SRWHQWLDO PRUWDOLW\ LQMXU\ IDFWRWDIW UR®K B @R BUDH® RADOWR U W BW RSSREEKIDM
,Q DQG ORFDO PDULQH VWDNHHROBHROVPREWHH U YAHHEE IWX\RH DROXWO WW X G\ V
PDULQH WXUWOH VWUDQGLQJV KDZNRRUBORIWHHOG QVRU WS H Q ZD VAKL D\ U GH UEHL
ZRXQGV WR WKH VKHOO DQG SDUWLDOZDH)MQBGXRER E S WHW/HDP Uit D RM_HRQD IO UHRQGHW I
UHDU ALSSHUV*IDYQ BIRFFKG®RMDKWR SUHIH OHYWODOONDWHU WKDQ UHVWLQJ
SUH\ RQ ODUJH FKHORQLLG VHD WXUWORXU :YWXKBO 6 R Q ¢ UPWHWXKDW YNKHR PWR QW V
LQ WKH PDULQH HQYLURQPHQW RI 6W SURMLG O G PIS-RYUW D @ BVSK\DIELLOVPLVOW ORQ M
SHUV FRPP DQG D FDVH RI D ODUJH WQ WXUWKOKHW ZDW KWMKH HWWW ISR RIHPDQ ¢ VW
RI D VPDOO KDZNVELOO WXUWOH KDVQEHKQYWIHBHR UMW H® KUY R PLQHWLW X QRXQGLH\
WR FRQ/{UP RXU ¢QGLQJV RQ WKH GLVWL
2XU REVHUYDWLRQ RI D VHYHUH FDVHW RYWX®D QKXW R ELEGREDWLO ORPO WRD UD F
LQ DQ DGXOW UHVLGHQW JUHHQ W XUWDMHGFRQ\YURY R UHDLAR XIVFW.R K W MWFIDME D O R
PDULQH NQRZOHGJH KROGHUV .HQQHWHK BDRXIGO WV ISVIHQFERMPDVYDVYWGHIE UHVW
WXUWOH ¢EURSDSLOORPDWRVLY KDV D FLUFXPWURSLFDO GLVWULEXWLRQ LQFO
WKH &DULEEHDQ UHJLRQ $JXLUUH /XWNQRZOH&IHPH\RBMEMP ®@ WKDQN .DWH 2UF
7KLV YLUXV LQGXFHG GLVHDVH LV FKDUDEWR UL 18RE EAVD S@RW’BMN% Vﬁﬁg

ALSSHUV KHDG DQG LQWHUQDO H\?% Q/Nb? \%%'_HUNJ HUGLHV(
'HSHQGLQJ RQ ORFDWLRQ WXPRUYV PQ'}l QIR LLJJI-l{\I/_' FYneny HFHR
DQG FDQ XOWLPDWHO\ EH IDWDO WHU VHD WXUWOH WKUHDWV ZLWK XV
$VVLVWHG UHVWLQJ VKRZHG D GLV\MM@EWLWMB%L@DKQ(%WFVMQU)QPQWLh@/SZDQM
PRVW FRPPRQO\ REVHUYHG DW QLJKW QG wzZRROQ@RA\PEXE\URM HXHURRQU FULWLFE
DQG PRUQLQJ '"LHO GLYLQJ SPROWH UBMNVILQ JKIDZA WELIRDO OWWLUVWVOLIHM L QIR
MXYHQLOH DQG DGXOWYV ZLWK ADW ERWHWRPHG SHHWEQDH GL¥HRIQRQD HV &ONY
EHHQ UHSRUWHG WR WDNH XS RI WKHLWGHPR GXBXQRWQIR¥NEHYDBG 'GRPVWUDP
"LH] 6WDUELUG HW DO + R ZGREN B YUY ¢ BX g R B B HVE LEVHXE
HOHFWURQLF GLYH UHFRUGHUV WKDW FDQQRW GLVFULPLQDWH EHWZHHQ UHV\
DQG DVVLVWHG UHVWLQJ :H REVHUY#G 55( Rl $WKH3WXUWO HY UG bWSWDYWRHY D
DVVLVWHG UHVWLQJ BLPLODUO\ HARYVIKWIRR KHHW /DK LV ¢ EWHRSSFOBWGIGER P D W F
WKDW MXYHQLOH KDZNVELOOV LQ WKH 6H\FKHOOHV GLVSOD\HG DVVLVWHG UHV
RI WKH WLPH %OXPHQWKDO HW DQygq (17 HHSRYWHSsWKRW op YLV WGy
UHVWLQJ RFFXUUHG GXULQJ QLJKWWLPyAQ WKH &DIRBRS,VOBREY KREHYHU
FRPSDUDWLYH QLJKWWLPH GDWD RQ SébWdoMQVEDJIH 7R by DY ¥ (W H G LY HYWH HXKID DL
QRW DYDLODEOH PRYHPHQWY RI MXYHQLOHVWPRZEREQORDWR U \
$VVLVWHG UHVWLQJ PD\ EH D XVHIXO “WWLIFEWHDQ [RRU D P SWHHY L &R UDXORY B B1FA t
FRQWURO DW JUHDWHU GHSWKV E\ WXdgW@EsHV g WKX Y,y R BaPE] R 8 R 6 RY v BN R W
+RXJKWRQ HW DO %OXPHQWKDOQEWHW O KHORQKDHRIROWMUMDGVLRQ ®%LRC

ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH



(&.(57 ./ 7 '2%(%5,1. 6HD 7XUWOH 5HERYVYHUNSEWISRQ 08/6,9%1 9 $78+0$1 ,Q SUHVV
30DQ IRU 6W .LWWV DQG 1HYLV 81 (3 &D U I5EHEFHDIV( YYLUBRQRHYWR 3 UIRE 8 RYP © R X X\ VIWHELKEF
S ZZZ ZLGHFDVW RUJ PDULQH HQYLURQPHQW RI 6W .LWWV /HVV]

«
+28*%+721 - ' 5 0 $//&: * &$< 6 spELWD WK ,QWHUQDWLRQDO &RUDO SHHI 61P:

XWLOL]DWLRQ E\ MXY H QUIDW PREXMOE ¥ 0lop B R /by
/ILQQDHXV -RXUQDO RI 1IDWXUDO +L¥8VRE81 O 57600(/0$<5 ,Q SUHVV &\PRWKRL

' d V U VKRUH
EELTPTROR LR Rt AL AL D A

JORULGD *DLQHVYLOOH )ORULGD 86%

6$=,08 , $5266081 & 6=08% +DZNVELOO W \5/U (= LgL&QDJUEEé(IEgIQ_RFUOI_RIII
PXVWDFKHG EDUEHU SROH VKUL P& NEELy \ PR
LPEULBDWDVKH 6KULPS , %LRWD 1HRWURGSL *
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, 7 '5,*8 (= /(6 $$ (G18&&,
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* $TXDWLF $QLPDO +HDOWK +
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,QWHUQHVWLQJ PRYHPHQWY DQG E ﬁ%g%@lgﬁgggz%%%égMSyQSSD%QR?

(UHWPRFKHO\WIUREWLG DAXPBN ,VODQG 5HHI
6W &URL[ 8 6 9LUJLQ ,vODQGV &KHORQLDQ &RQVHUYDWLRQ %LRORJ\
<281* 5 7LJHU VKDUN FRQVXPHV \RXQJ VI
IHZVOHWWHU

ORQLWRULQJ $QWLIXDHWPREKWYBOLY RVBRBEXKIDWIL RQ 8S
IURP ORUH WKDQ 7ZR '"HFDGHV RI 6DWXUDWLRQ 7L

6HWK 6WDSAGRWRGF 7LOWHKWU\Q /HYDVVHXU
-XPE\ %D\ +DZNVELOO 3URMHFW -XPE\ %D\ ,VODQG 32 %R]
‘"HVW ,QGLHV (PDLO DGPLQ#MERDZNYEDLYOBQRMHRFOR RUBQLYHUVLW)\ |
OF1HDO +DOO %XIRUG $YH 6W 3DXO 01 (PDLO VHWK V\

$ERXW KD ZNNWIP®REYK H O\ VDIURE HVRMOLWBW HD WRHUQ &DULEEHDQYV /HHZDUG ,
DQQXDOO\ QHVW LQ WKH JUHDWHU &DVLERKDKO\OH\OFQ®VVL]HRNPYGPKDYV D VP
'RQQHOO\ DQG QHDUO\ RQXPHURWK HS DVYBIWHWHEHVLGHQFHY &UHV
MXULVGLFWLRQV LQGLFDWHG GHSOHWDGN R U DGH FROLGA MU HIRXA/NVE Q G OF M WWIRKE NV
D GHFDGH DJR OH\ODQ "HV S L W HZ MQKGHAMHU GU E R DWAWD W.IVV W K FIVL WOKDHQ G TV S|
&ULWLFDOO\ (QGDQJHUHG KDZNVELOWHU¥&IG DV WKRZUNVQBEQYDRI VWXG\ EHDF
SRSXODWLRQ JURZWK LQ VRPH VLWHV%DQFOXGVEL ™D BERGRF WHHBINHBWFRO 7 |
ORQD ,VODQG 3XHUWR 5LFR 5 3 ORQJ ERDRK(LW HERBGHWYHG ODQGZDUG E!
FRPP %XFN ,VODQG 8 6 9LUJLQ ,VOD®RGE W KUKEW L RIQEF O X B Q Q BEHR QR B YXHY |
DQG *XDGHORXSH .DPHO 'HOFDRG EXWWRERERMERSNVDQGHWWKKNVLQW |
FRORQ\ RQ /RQJ ,VODQG $QWLJIXD LV6FPRIQYRYEBHH VFRFIVUSR EX ODWLLIRQHJI X O
SURYLGLQJ UHDVRQ IRU FDXWLRXV RS@ILPH VW RTKH EKBE \: B0 H BEHWWHELROSP HQW |
3URMHFW KDV LQWHQVLYHO\ DQG FR Q@MDY XRK\WPDURRQPWRBHEVWRQFXVOBHQ®E!
QHVWLQJ FRORQ\ VLQFH 7KH ¢U\DW SOHFQW HQR IDRRSQRMWMRUN QI DRFEH RI YHJ
WKH LVODQG LQGLFDWHG D UHODWL Y4HHDFYKWRBOH GRE\K &/VRWSLLRRY L&IH-F KD BGW R
HW DO EXW PRUH UHFHQW REVH% M D ALIRD ¥ RQAMWW W XV \WHA IGDIG MQ F BIIODW WR
UHFUXLWPHQW LV GULYLQJ D JHQHUD®QXSADODR & UHEG §8UW S KHIPDX @ RWSIDR/Q
5LFKDUGVRQ HW DO +HUH ZH SUQRPLEGHU [R) X R @&/BIY W IUHG DOUHA/AVOLIQW KH. W H V
RQJRLQJ QHVWLQJ DQG SRSXODWLRQ HFRDWIUDWVYRRQUFRIRDQRYURWEBBRGV KL
DQG UHYLVLW VKRUW WHUP QHVWLQJ WBRSKIDDAKLRY SXRHE L% WL R QY F$IU W K HG HEF
5LFKDUGVRQ HW DO +RXUO\ IRRW SDWUROV EHJLQ RQ 3DVWX
/JRQJ ,VvODQG 1 f T : f 1 DOWRKQNQRZP®QF FRMEXLQXH WR GDZQ HQDE
%D\ LV ORFDWHG DERXW NP RII WK B HVRVULMDK HCDVW VAERLIDVOAD R G $UWQKVH. BXRIF XLRH Q V
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o £8P oW +LVWRULFDOO\ WKH DQQXDO UHVHDUF

NS x| WR IRYHPEHU DQG HQFRPSDVVHG QHDU
My Atlontic O o ,VODQG +RZHYHU WR DFFRPPRGDWH DQ

I _; y, AvanticCeean e WKH QHVWLQJ VHDVRQ 6WDSOHWRQ HW
R A’ H[SDQGHG WR D -XQH VWDUW GDWH DV

T ST Vs 1RYHPEHU
. -q;—'“'_h*_vf_f—&, g ,/ - 7KH -XPE\ %D\ QHVWLQJ SRSXODWLRQ
W3 RI ORQJ WHUP JURZWK GXULQJ WKH

re QHVWLQJ KDZNVELOOV LQFOXGLQJ Q
Caribbean Seu " $OWKRXJK DQQXDO UHPLJUDQW FRKR

: GXULQJ WKH SDVW \HDUV QHRSK\WH
vy FRQVLVWHQWO\ GXULQJ WKH SHULRG ZL
J,Qfé_m._ﬂ_ . g | hewn QHRSK\WHV EHWZHHQ WKH VHDVRQ
fr_r-” Y L o S I' UHSUHVHQWHG DQ LQFUHDVLQJO\ JUHDW
1 ) S "T:c.a; QHVWLQJ SRSXODWLRQ DQG WKLV LQFUF
= s — EURDGHU SRSXODWLRQ JURZWK DW -XPE
JLJIXUHRQJ ,VvODQG RU -XPE\ %D\ VWBULWHEO 6DWRH PARHFWHG GXULQJ

LQVHW LV D DFUH LVODQG ORFREMEYHWHQANKAH \BIR WK K HORMP @& Y W LK

$QWLJIXD *,6 GDWD VHW FRXUWHVRUHFIRYXWM B\DSWERDOWDVRAMWVS BRI LDO )L
,QWHOOLJHQFH $JHQF\ FRKRUW VL]H GLIIHUHG E\ DQ DYHUDJH RI

YDOXHV 7KHUH ZDV OHVV DJUHHPHQW E|

VPDOO SULYDWH SHULSKHUDO EHDFK MB @®XHV STOIWURWY DO G RFHVVDWHIR®D DU ®X
ORJLVWLFDO FRQVWUDLQWYV 'XULQJ HIV CRIUHG D VKOHN $RISKOW B URQ; WIARZGV K LRA
WZR WDJV ,QFRQHO 6L]H 1DWLRQDO PAKMQGH FHRWE RPEDWDIVH LQ WRWDO Qt
86$ RQ WKH PRVW SUR[LPDO SDGV R QWHWHVNR WH AR B SHIGV RO® GXP K\Q®WDRHO D U JH
SDWWHUQ RI KROHV LV GULOOHG LQ WBKRM XX B WD RQXIGIRE W K X W.H X WZH. W K &0U B D @/
SRZHUHG KDQG GULOO 7KHVH PXOW L S\OMDEDWNG ® U IPGIF MIXGIL ¥ BV VD BH KD GKIOR | U
VXFFHVVIXO LQ FRQ¢{UPLQJ DQ LQGLYARXDDHE VMWIPMXY DY LIVIQHZ QHFWXLGH S
LH QHRSK\WH RU D UHPLJUDQW WRUMKER UGPE\ 26/00 DH3/ WIL@QKH B& S X O DWW HRYR O
5LFKDUGVRQ HW DO JROORZEBUISIKKDDG \ERIQ FHKH W B DV VLPLODUO\ LQ
QHRSK\WHV DUH GHVFULEHG DV SGRMMLRKYWHEQP® SNHGSWXUWO HEH DBIGH V
SUHVXPHG WR EH ¢UVW WLPH QHVWHUYV | RIOLG HQ@FHJ B PN 6 RZYOHHG WKW K D AWUDHZ. OV HR |
XQDEOH WR FRQ¢UP WKDW pQHRSK\WHYT WROWA RANVQID P HSORWRSU RY LRX Y BL @HAW
HOVHZKHUH VLQFH ODSDURVFRSLHV PRIQLYRRW IFRQBWFARBG , WKIHQ G R RLUIFWBIUG V
DVVLPLODWLRQ RI QHRSK\WHV LQWR WRH -XPEAGHRWQYHE LY LIRS X 6D WWR QR C
DQG WKH KLJK ¢GHOLW)\ RI KDZNVELO CB\R BROW WH RQ ODKUUR ZURYLGH KRPSHOOL®
HYLGHQFH LQ VXSSRUW RI WKLV GHVLWEBIWHRRR UsH. FIKFH@WR Q HHAMX WYV DQG VX J.
IRU WKH -XPE\ %D\ SRSXODWLRQ ,Q DG

70 UHPLJUDQW FRKRUW DQG WKH JURZWK R
. GXULQJ VXSSRUW WKH DVVHUWLRGC
o LV ODUJHO\ EHLQJ GULYHQ E\ DQ LQFUHI
2 5 —t HW DO ,QGHHG QHRSK\WHV KDY
Em / _ ODVW \HDUV RI PRQLWRULQJ DQ HQFR.
b N A e/ o4 (QGDQJHUHG KDZNVELOO
A WA Y ANA . 5LFKDUGVRQ HW DO TV PRGHO IF
2l N AN S e QHRSK\WH QHVWLQJ QXPEHUV KDV SURY
2 ek L Y FaEN WKRXJK WKH WRWDO QHVWLQJ SRSXODW
10 - Mg WKDQ SUHGLFWHG 7KH ODFN RI JURZWK
- T GXULQJ LV UHVSRQVLEOH IRU WK
b ﬂ —— ) —— EHWZHHQ REVHUYHG DQG H[SHFWHG YD
FEFFFIFFITIFIFFFFFFFEF VKRUW WHUP L H \HDU ODJ H[LVWYV E

FRKRUW VL]HV DQG DQWLFLSDWH WKDW U
FRQWULEXWH WR JURZWK LQ UHPLJUDQW
JLIXUH+DZNVELOOV GRFXPHQWHG RKDYRQY ,¥OIPWG OHNVYLEH UHFRPPHQG

-= MNeophytes -+ Remigrants = Total

WK H UHVHDUFK VHDVRQV R GWPWLQWXED®HPE®EHONVZWMR Q@LIRURXV
UHPLJUDQWY DQG QHRSK\WHV LQ IRUHFDAVMWU-XRE\DWW R WKRWAMDWHKP SRS
VLQFH QHDUO\ DOO LQGLYLGXDODWP DFIR®W BE\QHEG GIXULQVYH D U DU}

UHPLJUDWLRQ LQWHUYDO 5LFKDUBMWRQVWHW BIOWHQVLRQ RI WKH PRQLWRU
ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH
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JLIXUHRWDO QHVWLQJ KDZNVELOOV D DQG QHRSK\WHVY E SUHGLFWH
UHVHDUFK VHDVRQV DW /RQJ ,VODQG $QWLJIJXD :HVW ,QGLHV

VHDVRQ SHULRG \LHOGHG DQ DGGLW LRWQIRW L WWHHF/R USCOMV K R ® BIK/ WWK HD SE UL S K H
UHFRUGYV QHVWV GXULQJ DQG LPSRIMSBBIGWLWRONKHUKSEWKBWSRSXODW
\HDUV D WRWDO RI RQO\ LQGLYLGHKFOXARXYMH®\KRGHWRKWRH YR UVH[EMHDH R
XQGHWHFWHG KDG WKH UHVHDUFK VHMFRQ GEHG XFU DO L QY \KR.O WR\U R D B H-IXRX
VWDUW GDWH :H DOVR QRWH WKDWLQRZ O HH\Q R IZ®& HNKV MQKIHDW WU M HWR DPADR
RFFXU \HDU URXQG RQ WKH LVODQG D®DWKRROIO MK I N DV /\ RCRKRIWLW\ Rl QHVWL
DFWLYLW\ WDNHV SODFH GXULQJ WKH G HZKH BRDMWHIDMUHK YRIDVRMWLRQ JURZW
7KH WKUHH EHDFKHY DGMDFHQW WHFROROWXRHHUWDF®R HXERRXDPUER PRVIQ IR
RI SHULSKHUDO EHDFK QHVWLQJ DFWLWWREKMY RRERH ZH @HRWDD &/\K D WHVSHIWUR R
DW OHDVW VHYHUDO PRUQLQJV SHU ZEH N Q¥ MIBVGILYWH. RO MU B Q GYDMWAHVERARAKH:
KDYH EHHQ FRQVWUXFWHG VWDII KDYS5ILBWMWHPSRDHBWVR PR QLW RR R HYH LRIQ:
SRWHQWLDO QHVWLQJ VLWHYV DV UHVRXPEDD D GR DF¥T BWY M U B EW WDHI\GH \* R EHHY |
ZH DFNQRZOHGJH WKDW DQ LQFUHDVYBQL®PRQLWRUYILQIHUYW HRPR W \%MPIUE D G
SHULSKHUDO EHDFKHV GXULQJ WKH SDXWOGHYRNDD VBIPNEQVHORHRLR LPS@R YF
DFFHVV DQG JUHDWHU PDQSRZHU DOSBRRDDPR QWY HEKMHD WR VRXEOWU M K ¥ G VR\D
‘H DUH XQFHUWDLQ DV WR ZKHWKHU WK GREX ZH YWHG W& A USHDMMW IIHZ FYDEZQ VO
RQ SHULSKHUDO EHDFKHV HQWLUHO\ GEWHFWIRRQG.OEBMDGEH YRQOXDE RH WRWL,
EHDFKHV RU LV LQ SDUW DQ DUWHIDEWDRVHWUBQWHUXPRGHWRUILDH $ R SWHODWL
W VHHPV OLNHO\ WKDW SHULSKHUDODPIRDEKRMHIYL ©DD 8B FRIFWMLERUEHDEIQH D \D Q ¢
LPSRUWDQW WR -XPE\ %D\TV JURZLQJFQNVIQQDFRABRY\RD QMK HUGHARBEGW ORQJ
UHJXODU SDWUROV RI WKHVH EHDF K MK HD % URH/DHOF W / RRD RQ V@ BIVQVLQJ K B B D\W B &
FRQGXFLYH WR KDZNVELOO QHVWLQJ BUFKWHEVRMHWMDDBOK DQG PDQDJHPHQW
G
/‘ $FNQRZOHGJHPHQWY :‘H WKDQN 'U -DPHV 51
— JXLGDQFH DQG WKH ¢ HOG UHVHDUFK WHDPV I}
Rl VWXG\ DW -XPE\ %D\ :H DUH H{WUHPHO\ JUI
. 4 RI WKH -XPE\ %D\ ,VODQG &RPSDQ\ -RKQ DQG
400 %D\ 5HVRUW - 5LFKDUGVRQ DQG & *X\ SURY
4 W PDQXVFULSW SUHSDUDWLRQ 7KH -XPE\ %D\ +
300 - WKH :LGHU &DULEEHDQ 6HD 7XUWOH &RQVHUY

A AANA — %**6 - $ -2%52&.6 % +58(*(5 L QFUHDVH
00 /N v N/ e KDZNVELO O WHI\I PVR ¥ & WO WP H\P\E UQ B DL\@ D% D U E D
: | ,QGLHYVY (QGDQJHUHG 6SHFLHV 5HVHDUEFK

e W el g

L] = ,8&1 ,8&1 5HG /LVW RI 7TKUHDWHQHG 6SHFL
LXFQUHGOLVW RUJ ! 'RZQORDGHG 0D\

.$0(/ 6 - ( "(1&52, IHVWLQJ HFRORJ\ RI V
RN VN YN WXUWIOWPRFKHO\W DPPEXDLGHDOVDXSH )UHQFK :F

+Total Crawls -®Tolal MNesis * -RXUQDO RI +HUSHWRORJ\

J)LJXUHDZNVELOO QHVWLQJ DFWLYLobgléc;ﬁi/ﬁwHQEBVYOwg}yDF&%QQleéR%@z% ORQEDL

/RQJ ,VODQG $QWLJIXD :HVW ,QGLH
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0257,0(5 - % 0211(//< (UHWPRFEKHO\V, QPR FAWE cDWD UHYHDO D VLIQL(FDQW LQFU

881 8&1 5HG /LVW RI 7KUHDWHQHG §§ik/shi kIt R RQUFMWDQG SQWLIXD $QL
$YDLODEOH Z2Z2Z LXFQUHGOLXWHRUJ! 'RZQORDGHG
5&+$5'621-, 6//%7 + ,8+$5'621 3RS X0 R¥%lsR 61 64, 5. @1+2)(1

HFRORJ\ DQG GHPRJUDSKLF LPSOLFDWLRQV yp@@sbqRP MHQW@@JLW\,KUWV Lo

/RQJ ,VODQG $QWLJIXD HVW ,QGLHV &KHQB\Q\}VQQ ERPVU Y BYRRAH ORI WKH 72H
RQ 6HD 7XUWOH %LRORJ\ DQG &RQVHUYDWLR

5,&+$5'621- '$/+ 3 $B21 . 1$5(:6 5 10)6 6()6¢& S
%25./$1' < $& 5 @/ (LJKWHHQ \HDUV RI VDWXUDWLRQ

&DULEEHDQ /HDWKHUEDFNV 5HVXOWYVY RI 1HVWLQ.,
DW &XOHEUD ,vVODQG 3XHUWR 5LFR

&DUORYV ( SROPQGR*¢®QHHUWRSEEGL YKIUWH
7THUHVD 7DAOKFD¥RXEREHUW 3 YDQ 'DP

3URJUDPD GH (VSHFLHV 3URWHJLGDV '51%$ 35 32%R] 6DQ -XDQ 3XHUWR
3UR\HFWR 7LQJODU &XOHEUD 3 2 %R] &XOHEUD 35 ( PDLO
&KHORQLD ,QF 32 %R] 6DQ -XDQ 35 ( PDLO USYDQC

YRU WKH SDVW WZHQW)\ IR¥PRHARHU\\O FRRRQFPBGFNY QHVWY LI HYLGHQFH RI HJJ
QHVWLQJ DFWLYLW\ KDV EHHQ PRQLW RWKG DAL &N OMER\DZ VO YE TW EKIDE KMR 1l
NP HDVW RIl )DMDUGR 3XHUWR 5LFR QIRMWH M KD WKW K H VIHU HO\D VALK BEMHWR QV UH
ORFDWHG LQ WKH QRUWK FRDVW RI &FROXHEND UDPOIDKRHIWD MRK D5H DRQFRY HAU BY W LP T
7RUWHRQR DQG &XOHEULWD LQ WKH &XHVEBWMMDDFBLH ZEIHD DLGHVIMQ® J SDW W H
KLJK HQHUJ\ VDQG\ EHDFKHV Rl %UDYDRU VWWH GHDYODWCHUEDFNDQ® &XOHEUD
=RQL NP UHSUHVHQW WKH PDLQ OHD® KHXPEMAN RIHYMAL\WG Y RIYHDV WLHPIR U)W HHGL
IRU &XOHEUD 'XWWRQ 6ROHU BREHWHVWLRU TXFHW IBRMWARLHY LQ QHDU E\ OF
VHH JLIXXUHH WR WKH LPSRUWDQFH RI WOH\H GRVIDRRQYDUHD® BXRUWRKEVFR DQG
VSHFLHV LQ 3XHUWR 5LFR DQG WKH &R2D Y EEHDRU UHHEL RG WNFDQ B SRADWLLE O B GV K [
30D\D 5HVDFD QRUWKHUQ &XOHEUD @XREHG HR/IL DAIVWIGUE\S & WIH/EK GXULQJ W
‘LOGOLIH 6HUYLFHV DV &ULWLFDO +DEMODWYW G RPW OKDWWK BHHDQ DX WHG E\ HWPKHU |
3XHUWR 5LFRYV 'HSDUWPHQW RI 1DWXEROHEQ® (WRLRW & A H QUWHDW 5H VRKVUWHY J L
'51$ 35 LPSOHPHQWHG WKH &XOHEUDVXQ GHY W HY WIHQJL BIDPHYW REWN LQWHUFKE
OHDWKHUEDFNV FRQVLVWLQJ RQ FRXBDMLEKHW KK KK PE HUX @ H DB Wa\6 ODUJ. QU,R/F
$SULO WR -XQH RQ 30D\D %UDYD RQG30 DR B:HeV RFD 65 7K bt 1 HQH BEW H G
SHULRG ZDV EDVHG RQ WKH SHDN RI OHDWKHUEDFNV QHVWLQJ GXULRJ WKH
QHVWLQJ VHDVRQ ,Q DGGLWLRQ WR WKH LQGH[ VXUYH\V UHJXODU VXUYH\V

ZHUH FRQGXFWHG GXULQJ WKH EHJLQQ|L @lgvkyﬂig(\%EVWLQJ VI—'HDVRQ 2L G

ODUFK XQWLO WKH ODVWYV QHVWY HQG (@) VXPPDUL]HV
WKH UHVXOWYV RI \HDUV RI VXUYH\ RQ OHD I:D\Br%gEEEWLQJ DHRMWEY LW\
RUWEOPHHULWD
x uy %0 IJR_I

LQ &XOHEUD ,VODQG
JURP H[FHSW DQG QHVW N
WH%U F6< Bowpolohc
N QHVWV|ZHUH

30D\D %UDYD DQG 30D\D 5HVDFD ZHUH ER
SHUVRQQHO IURP PLG ODUFK ZKHQ WK|H
UHSRUWHG XQWLO WKH ODVW ZHHN RI[-XO y @G RI WKHOHVWL
VHDVRQ ,Q DGGLWLRQ ,QGH[ IHVWLQJ 6XUYH\V ZHOH RRQGXFWHG LQ

EHWZHHQ $SULO DQG -XQH RQ WKH VDPH EHD RKHV $00 QHVWL Q17
VXUYH\V ZHUH FRQGXFWHG HDUO\ LQ WKH PRUQLQJ YDFK QHZ QHVWLQJ
DFWLYLW\ ZDV FODVVL¢HG LQWR RQH RI|WKIHH FDWHJRULHYV VXFFHVYIXO QH

QRQ QHVWLQJ DWWHPSW 3IDOVH FUDZO' DQOG _3SRVVLEOH QHVW’| WKH

ODWWHU ZDV XVHG IRU DQ\ DFWLYLW)\ ZFFKYHHEPHGWR EH D QHVW EXW ZDV
QRW YHUL{HG E\ WKH VXUYH\RU $00 QRHMWME2HVHHEWHFRVCGBQ ® @& WEHW WH PO
ZLWK ADJJLQJ WDSH DQG QHVW ORFEBEMHIRRKKH Y HUHG URBMHGH Q0 D S G-IJW IDWHHEG R
UHJXODUO\ VSDFHG VWDNHV DORQJ WRH & HOFEWRR®VLEOH QHVWV" ZHUH ODW|

ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH
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JLIXUHHDWKHUEDFN QHVWY DW &X3O0HEUDHWWWDQRIGWURRGY IRU OHDWKH
*UH\ EDUV LQGLFDWH ,QGH[ 1HWYXWXDRO BXKWDYHIV&XOHEUD VWXG\ VLWH

GDWD IRU &XOHEUD ,VODQG DUH (
$QWLOOHY LQFOXGLQJ WKH HDVW FRDVW RI PDLQODQG 3XHUWR 5LFR "XWWRQ |

DO ,Q DGGLWLRQ QHVWLQJ OH D V$RMYUREZDHNG\S HRBIGIHVG VR Q SRX @/HEDPD | VRD GB6
KDYH EHHQ REVHUYHG QHVWLQJ HOVH2KHBH LJd&WKH YHIQRGQ- DR GEE WHOU K HRXQAS
(FNHUW HW DOHW DOXWRWBRWD XQSXEBIWKRHHA &Ry SDQY

'KHQ FRPSDULQJ WKH QXPEHU Rl QHVW&70DLG L@7yYRMDBURR §¥/XEXISOOR QG %28/21
DQG &XOHEUD ,VODQG LQ VRPH \HDUV WRHHPXPERMUY &KD U HHAYFRFHQHAID M QFNAKE DN
)/ ZKLOH LQ &XOHEUD ,vODQG WKH\ GHRSKXOPWLRQIKUGNHGC KR WRXBEYRUNQHVW
WKH K\SRWKHVLY WKDW VRPH OHDWKHUEDFNV QHVWLQJ LQ &XOHEUD PD\ VKLIV
WR RWKHU QHDU E\ EHDFKHV 6LQFH OgiDyWK HUEPE MY/ 6D BH O R Z/ QoY MuleGrb /M- Wk
¢GHOLW\ UHODWLYH WR RWKHU VHD W X BRUQ B&H XMW QURFQ HAMW YD DQG SHRQNDIEM DR
DFWLRQV VKRXOG EH IRFXVHG RQ PDLQW®L QL QUQDPQ@GJHBBOW PAHRQWH ) 8 6Q GLH/H G Q
1HVWLQJ 6XUYH\V LQ WKH PRVW LPSRUWDOW QHWWLQJ EHDFKHVshEHQWLigHGdR
WKH SDVW \HDUV ZKLFK DUH 5HVDFD QG 0 YR EGP PKHYDWA & & @ Hab PP o MoK
LV DOVR LPSRUWDQW WR HYDOXDWH W KR SIHHERRGKAK:H Qw Q& HIVH U W L OHWERAIRYIH

DUH FRQGXFWHG EHFDXVH WKH SHDN RI WKH QHVW v R VKL W

VOLIKWOL 7KLY PO HISODLQ 2K\ L0 WRAD Dy ol BUHERE RTBE VLY

REVHUYHG WUHQG RI ELHQQLDO QHVW IR ¢ RN b ¥ SRORx U EAS UHo wxu D«
2YHUDOO ZH UHFRPPHQG WKDW PRUH WXYYHGV VKRXOG EH FRQGXFWHG

RQ QHVWLQJ DFWLYLWLHYV DQG VDWX%DWLRQ WDJJLQKJ REEXUUIL QJ R%:H&XOHELg
\

,VODQG DQG RQ RWKHU QHDU E\ DUHD %/’85[@ Y dbﬁsﬁ H viP
OHDWKHUEDFN EUHHGLQJ SRSXODWLRQS?tQRW]%ﬁ L %fg S wB 7L
FUXFLDO LQ GHYHORSLQJ DQG LPSOHPHOWLQIPRUH FLELHOW PROYVHUYDWLRO
VWUDWHJILHY LQ WKH UHJLRQ

IRJJHUKHDG 7XUWOHYVY LQ WKH 7XUNV DQG &DLFR

7KRPDV % 6WIOLWDWBOO &DFXRY ¥R &QBVERQ &OHWYHDR®XDQ - *RGOH
AXHQWLQ 3BHOWHLE % 5L FKMGHGH/R 6D Q SIQHUVWH & % URGHULFN
ODULQH 7XUWOH 5HVHDUFK *URXS &HQWUH IRU (FRORJ\ &RQVHUY
8QLYHUVLW\ RI ([HWHU 3HQU\Q &RUQZDOO 75 (= 8. (PDLO W

7KH 6FKRRO IRU )LHOG 6WXGLHY &HQWHU IRU ODULQH 5HVRXUFH 6WXGL
'"HSDUWPHQW RI (QYLURQPHQW &RDVWDO 5HVRXUFHVY G6RXWK &DLF
ODULQH &RQVHUYDWLRQ 6RFLHW\ 0&6 5RVV RQ :!\H +HUHIRUG)

%HWZHHQ )HEUXDU\ DQG $XJXVW&DUHWWDWROH BROYE WHOUMLRKYY LHWZRUN ALSS
FDUHWMAWDH FDSWXUHG DQG VDPSOHGORQIJWHKKHDXGYWNWRD BB WDRFBNG LQ WKH
,VODQGV 7&, D8 RYHUVHDV WHUULWRUWJLQJIJWKRIEDUWKEEBS Y Q @ R\FKDHV E GUD WE |
WKH VRXWKHDVWHUQ HQG RIfWKH )WLDRIHKHYW VFHFLHW BO (REEDWWO ZH IHOW |
J)LYH RI WKHVH WXUWOHV ZHUH W IDLR$HRU WDWQKY WERHGR ERPHBRBHW&Q HOHD G D W D
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$GGLWLRQDOO\ DQ REMHFWLYH Rl WKHMRYGICEEU %RPMHWLQJ UBSRYMHG D
7XUWOH &RQVHUYDWLRQ LQ WKH :LGHIUQ&DWLLEE HOJMH B N J LORMK H PIDDYO RD XKD ELW DV
IRU (IITHFWLYH 5HJLRQDO 0DQDJHPHQWR LZDW DVRG ORK Q@ KW R-DR B QKR WAKSREMHE®D (¢
IRUDJLQJ VLWHV LQ WKH UHJLRQ (FNHURXSYEIMH X&URBRHNVY DQG KLIJKOLJIJKWHC
7ZR Rl WKH ORJJHUKHDGY ZHUH DSSRXEGWQ\VIRRDI LMUHDY®D 6RRIKWKH [ULQ
DW 1HZVRQV 3RLQW 6RXWK &DLFRV MEXUHQGLQJIVHRIBRYY%S$ SSULYRMULWOLIKWLQ
7KDODVVLD WIRVWXIGRDRXPELWDW VXURBRXEGHG UH HR DELMRWWWIHDY/ 54 MK PHU G DR
IULQJHG VDOWZDWHU FUHHNV PRUH XVXDOBPR IHWWRLFR.DWHIG & &YW KQJ U H H & UMX U WR
&KHORQLD PAIGHDWHDJUDVV KDELWDW BOX®WYSRHUWH /R JKNWHGH D G
WXUWOHV EHFDXVH Rl WKH LQYHUWHBXDW KHWUSWFUHN\VRALQ@® BORBOWWK WW R
VHDJUDVV %MRUQGDO %ROWHQ KD E & O\ WV QIWILEY, ZD\W MUK\H \VBH) VAR’ HV R |
LQGLYLGXDOV PD\ KDYH EHHQ UHVW L QIQEHD RWHH PORR/LIMI W IR DREW K HLLO IR DIDIARZ X
VLWHV 7KH RWKHU ORJJHUKHDGYV ZHUR FDSMQXU BB S2KQ D WWRW@\L FIPQ @ JWFKD\RW HM )
WR /RQJ &D\ DQG WKH KDUERXU RI 6RXWIR WKHVR\HM WAHRZ HIWRPHWKH KDSORW\SH
7KUHH RlI WKH ORJJHUKHDGV ZHUH ¥BBBLFBOWXUHG HPSOR\LQJ WKH

ZDWHUFUDIW SXUVXLW FDSWXUH PHW&@,\Y:%R(M@%WWWQ 6 e HERYWopoao
RQ GHGLFDWHG WXUWOH VDPSOLQJ WR&gNMeRR B XY §'L@Rﬁh8’V\KI§'HM%M§ Dﬂ%%u
&DLFRV ,VODQGV 7XUWOH B3URMHFW 7&4{RXUFAR ZHUR KA QR ERSWIXYDHELR\Q 6RFI
(VKHUPHQ IRU WKH SURMHFW WR WDJ DURERQ@H &NV ©@QIQrGild @ LMR\U 6B QX ® 3 MWH. B 1©
E\ D 6RXWK &DLFRV (VKHUPDQ EXW ZDWZON VWN W OKEDDQ @ KHGG R QHIR YWHR 7 73 WR D
VWDIlI IRU UHOHDVH 7KH PDULQH WXMUQBOWMKKDW KNHW Q Q&7 &LWY B RQ Y E GWHRI HRES
RSSRUWXQLVWLF BXW PO M RKH*REOHWE B AMQAR WKBWOH ¢VKHUV 7KLV ZRUN LV |
UHJXODWHYV WKLV ¢VKHU\ HWGHY FULEHYHRY B BEXQEVR P 6LPRQ  $QQH 1RWOF

7KH ODUJHVW WXUWOH PHDVXUHG POCFY®:¥§vHG FDUDSDFH OHQJWK
&&/ DQG ZDV OLNHO\ WR EH DQ DGXOW2BHRDQH 7KHIURWWE HU ORUBEWK HIDGWV R|

PHDVXUHG FP &&/ ZLWK DQ DYHOBJIHHURBDEWWD LKDVRWWIOHUQ % DKDPD\
FP Q DQG ZHUH PRVW FHUWDLQO\ MXYHBOHWRORXE DGXOW EXW WKH ODUJHU
LQGLYLGXDOV DQG FP &&/ ZHIpH1SUREDEQGHE O RKEURDEKI2QJ $ -m51'$/

PDWXULW\ DQ DVVXPSWLRQ EDVHG RQ ¥L% L@QU VLIgkG0$Q &LNA/MB$D G \8EF@ MV L ¢ H
LQ &DULEEHDQ 3D&@WPDO (PN MIRPV % MRSYEBC/DIO 6$9(5 0 2'° 6 523.,160853+<- $
%ROWHQ DQG VRXWKHWWDAOHUQ 86% 08R&HQ:61*/( . $1.,195%$16.<: {$6 : 1

)W LV OLNHO\ WKDW WKH VHDJUDVV IRGOOLDI §URKkQG VRN DR KRAALYI QW XY H

D UDQJH RI VL]H FODVVHV IURP QHZz QWYY HPEWWB AP PWERRR DG x 0wV

&$55% $ % 0</$1 - D57,0(5. $ -B51'$/ 7 &55
e o T 6XUYH\ RI VHD WXUWOH SRSXODWLRQV I
12$$ THFKQLFDO OHPRUDQGXP 10)6 6()&

"2: : . &. (57 0 $30(5 3 5%$0(5 $Q DWODV
VHD WXUWOH QHVWLQJ KDELWDW IRU WKH

. , &DULEEHDQ 6HD 7XUWOH &RQVHUYDWLRQ 1H
} g ~ E v :,'(&$67 7THFKQLFDO 5HSRUW 1R %HDXIRU\
ey '*’F:.._, $YDLODEOH DW ZZZ ZLGHFDVW RUJ

* TV ' (&.(57 ./ ) $%%(852%2,6(GV 3URFHHGLQ
#tamri 5HJLRQDO OHHWLQJ ODULQH 7XUWOH &RQVF
Newsor's P — ﬁ' 5HJLRQ $ 'LDORJXH IRU (IIHFWLYH 5HJLRQDO

T 1RYHPEHU ©,'(&%$67 ,8&1 076* ::) DQ

South Calms-&{ k| & ( 3 s

\ 3 (+5+$57 /0 I 2*5(1 BWXGLHV LQ IRU
\ Long Cay FDSWXULQJ DQG KDQGOLQJ WXUWOHV ,Q

1.-2:.\-7’\:.*} ' ‘ $EUHX *URERLV 0 'RQQHOO\ (GV  5HVH
! X, ey { 7HFKQLTXHV IRU WKH &RQVHUYDWLRQ RI 61
b, MY S 7XUWOH 6SHFLDOLVW *URXS 3XEOLFDWLRQ

.- et (+5+$57/ 0 ' $$*W(<  ( 6)227 /IRIJHUKHD
= . . WXUWOHV LQ WKH $WODQWLF 2FHDQ JHRJ
R DQG SRSXODWLRQ VWDWXV ,Q %ROWHQ $
Projection World Mercator /RIJHUKHDG 6HD 7XUWOHV 6PLWKVRQLDQ

JLIXUHXUNV DQG &DLFRV ,VODQGYV D%G WKH ORFDWLRQV RI
1$1 2ULJLQ R

ORJIJHUKHDG FDSWXUHYV EHWZHHQ(jL,\I;TiQ% %S’Pguli\ g@%ﬁ&é%‘(g SLEDO GH:
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KDELWDW LQ &DULEEHDQ 3DQDPD $QLPDOUMRQPAVUHHRBDOQWR@E! PXOWLODWHUDO DJUHHPF

*2' /(< % - $5%'(%.&. /0 $03%(// 6$5*(5 /DZ DQG 3ROLF\
3% 5+$5'621  $Q DVVHVVPHQW RI WKH §VDVEXV6RAG K{SORE WBWLR@ $ /2662 / 0
RI PDULQH WXUWOHV LQ WKH 8. 2YHUVHDV&SHBY W R U&(I5Y (56 VBK 8501 6 HA -2DF0L E B HD Q
)LQDO 3URMHEFW 5HSRUW IRU WKH 'HSDUWPH D56 ®11(QY BAR QB HQB (JRRG D G5 616 DO
$IIDLUV DQG WKH )RUHLJQDQG &P YQZODBE@ A6 BME * (5 - - /8(5 / IB'( $ & 5%'(5,8.
777 VHDWXUWOH RUJ PWUJ SURMHFWY WERW ODULQH WXUWOHV LQ WKH 7XUNV DQG &I

5 8&+$5'6213 %  5285,8. / 0 $83%(// % - U:éLRHQDODO\ VLQJQLO/O&LFF?SF\QNJ\'RUDJLQJ VWRFNV
£2'/(< 6 $15(5 0DULOH WXUWOH ¢VKEGFOW! Y EPWERSs .
2YHUVHDV 7HUULWRULHV RI WKH &DULEEHDQ GRPHVWLF OHJLVODWLRQ DQG WKH

+DZNVELOO 7DJJHG DV D -XYHQLOH LQ 3XHUWR 5LFR )R

&ULVWLQD 2UGRXHD QWS &4Q PVEXOWIRU $ O0H\ODQ
,VDEHO 3HWBU®WRY® ( 5REHUW 3 YDQ 'DP
&DULEEHDQ &RQVHUYDWLRQ &RUSRUDWLRQ 1: WK 6W B6XLWH %
JORULGD )LVK DQG :LOGOLIH &RQVHUYDWLRQ &RPPLVVLRQ )LVK DQG :LOC
6W 3HWHUVEXUJ )ORDWGEDDO 6BBBHQFHV (FNHUG &ROOHJH WK $YH 6
(QGDQJHUHG :LOMSOLUWDBKQWR GH 5HFXUVRV 1DWXUDOHV \ $PELHQWDOHV 3
&KHORQLD ,QF 32 %R] 6DQ -XDQ 3XHUWR 5LFR ( PDLO U

2Q -XQH D KDZNVELOO WXUWOH ZIDNRAQFRRQWHNUMHGORHODNDLQJ DVE WK \D PD
/IDUJD f T "1 f 9  RQ %DVWLPHQWRIRVMSYORQEGOWWORYDO\IDUNVMQHKH DYHUL
3DUN LQ %RFDV GHO 7RUR 3DQDPD EWXUMXIHL@HROHSR VWD IRQ &KHUHWD REHU

; 7KH IHPDOH PHDVXUHG FP &&/ GLIIFRHB®QFHEDR/HGHREHHQ REVHUYHG EHW.:
FRQYHUVLRQ IRUPXOD LQ 9DQ 'DP 'LHURP LFEKBHWXXIHWMOOHZ NVRLODOOMIGHVLGLQJ
WR QHVW DJDLQ DW 30D\D /DUJD RQ -XDRULEERADIY IDQRIGLIQQP RWLPIDFNULHR@WZ RV EL W D W

WUDFHG WKURXJK WKH $UFKLH &DUU ‘%'ﬁ'@ %%ABHH\QR‘B UMW PR RV FU RS
WKH WXUWOH ZDV RULJLQDOO\ WDJJH%L&%LMXXU lOQ_|I$7PO N EH Y blp%(b\ﬂ/%%
X0\

RI ORQLWR ,VODQG f T ‘1 f 1 3o akMUMB®LFR RQ -

ZKHQ LW PHDVXUHG FP 6&/ DQG ZHLJKHG _ NJ 7KLY .
KDZNVELOO ZDV UHFDSWXUHG DW OR &, é/%o /7§ BT AR SNV
KDV QRW EHHQ HQFRXQWHUHG WKHUH YLQFH & XPq H W R SO E G VALK ¢
MXYHQLOH KDZNVELOOV FRQGXFWHG LQogLibGic E\ I

HWIR @ DRRHUV (FRORJLI
KDG DOUHDG\ LQGLFDWHG WKDW WKLV WXUW D IHPD

OH ZDV OH

7KLV WDJ UHWXUQ LV H[FHSWLRQDO EfEHXVH LI IGREXPH L RY Y R &%‘
RI D KDZNVELOO WUDQVLWLRQLQJ |URP€%{§JE\S%R|§§§%@%JRJ§§ binh R Do RBRS
UHSURGXFWLYH DGXOW 7\SLFDOO\ D WRY 1R B L LQ WKH
&DULEEHDQ KDYH UHSUHVHQWHG PRY'HPI-&%/WQ/?’ZI?WK'EFg D OLPHIWRWLR RI PQ LP
QHVWLQJ IHPDOHV WUDYHOLQJ WR IHHYHBYWIYWKihH B UR YO WB-R B VP WUAR B (VPO
WUDYHOLQJ EHWZHHQ GHYHORSPHQWDO KDELWDW VLWHV OH\ODQ 7KH
GDWD IURP WKLY UHFDSWXUH DI¢UP WREKMBRQEOXVLRQWHUQPPRAIRQHOWPBO®HPHQW V
DQG 9EXIHR HW DO WKDW KDZNVEL®DINMEWYD OU &\ EDRIDRIFANBIDNIE H &DULEEHD
ORQLWR ,VODQGYV OLNHO\ UHFUXLW |U RFKRQRCH D % HRIQEREWDPY WRRR NHIWVRHRA\DQ G

FDQ EH H[SHFWHG WR UHWXUQ WR EURKG ' §INVs WK RVgH UR RNH Wi EZ KBV RE ZWH/ ¢
LV DOVR HI[FHSWLRQDO EHFDXVH RI WKH RUSIORY FBLYMVWD QB KOOHWNE RLQDBX®H 6FL

VWUDLJKWOLQH GLVWDQFH LQYROYHG,DQG_WKH QR HUL ‘s g\ HD N V.
RI WLPH WKDW HODSVHG EHWZHHQ W i;’gﬁ'%";vﬁgggQ%]\R/%%%,?gélwffwsié% L

LQ 3DQDPD )URP SUHYLRXV WDJ UHWXGQW L Wiy R QEPRO MU R oI WOALRME Lo
GLVWDQFH WUDYHOOHG E\ LPPDWXUH KREYNKELOOV:LQ WKH &DULEEHDQ UDQJH(
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6X]LH*WKHQ 7XUWOIHORPHWUHYV IRU 2QH &0XWEFK

3HWHU % S5LFKDWEAMRE & DROKRY &R DA\RMH\ & O H YWHHIPE D Q - 4RIG@WL Q
3KLOOG3VDQ 5D$PIGHHS 6D QUKRIRDYV % 6WILL@HWWH/® & %URGHULF

ODULQH &RQVHUYDWLRQ 6RFLHW\ 5RVV RQ :\H +HUHIRUGVKLUH +5 1% 8.
PFVXN RUDWUH RI (FRORJ\ &RQVHUYDWLRQ 6FKRRO RI %LRVFLHQFHY 8QLY]
D F EURGHULFN#H[HWHU DF XN KHWEKRRB[HRUHLBOEXMWXGLHYV &HQWHU IRU 0D
7XUNV DQG &DLFRV ,VODQGV %:, ( PDLO MFOD\GRQ # ¢HIDGMWPHEIW \R R QY PUR
&RDVWDO 5HVRXUFHV 6RXWK &DLFRV 7XUNV DQG &DLFRV ,VODQGV ¢

2Q -DQXDU\ 6X]LH DQ DGXOW IHPD®IMWBUHHGWXWWRDOMZERPLQJ QRQ VWRS
FP DQG ¢UVW WXUWOH WR EH ¢ WWH @ HD W&X PL N CHAY i Q QVLVD D G DD ULLGL YWHKGH 7 WUW §
&DLFRV ,VODQGV 7&, UHWXUQHG WRHRHPEMHRWDBXNWOIULYRRQG\V LRIV \WIHDG RI W
&DLFRV 7&, DIWHU PLJUDWLQJ NUBRRMHVWRV7RQ GV KHVKWDRQH &/ HoHQ HDV W
RWKHU UDQJH VWDWHY LQ MXVW XQGHWRXWHKHRDWRDIVW R{UHVSDQLROD EHIRU

6X]LH ZDV ¢WWHG ZLWK WKH VDWHOTKHNH RMLIIL ED QV B H SXXEUNVF D) 8 REDN K ROVD W
,VODQGV 7XUWOH 3URMHFW RQ -XQHPLJKIMWY8DOKHEHDYRE QR POFHNGW B R, VK
D ¢VKHU ZKR KDG ODQGHG KHU IRU F RQIVKPBEW. RKQH D W 16 ROMKK WBIDQ FHR W WIKWMH ~ Z K
3URMHFW LV D FROODERUDWLRQ EHW ZHHQ \O KD OH DD 0 QWR D Q@B W WREDN SADR) \
ZKR DUH FDUU\LQJ RXW UHVHDUFK LQWRQX®,VY WX UWGOH RS XOB®MLERY IDNDREXW ¢
FRXQWU\TV UHJXODWHG WXUWOH ¢VKHUKHNVIKH WVWKDWL6/X BLHVFUM R G QL) G R Wa
LQ 5LFKDUGVRQ HW DO 2QH BWL @ DSDXQ \I DM MRIVW K &IRYQ MUDO/RIE® KK\Q S U |
WHOHPHWU\ VWXG\ LV WR UHYHDO L QNQWHA\H V@ WDRQ & KH) W B ® ¥ H DR/IP DIGRXJOW KHJ B
DQG KDZNVELOO WXUWOHV IRXQG LQ WEHREWHK EDWAHRMW ZKHUH VKH ZDV RULJL

$IWHU KHU UHOHDVH RQ WKH QRUWEK& BRPRW, RO DIM\GW ZPU AFROH BQ R MHFEWH W H D F
FORVH WR ZKHUH VKH ZDV RULJLQDOOHFPGWMXHGL VEXQDHLPD GHH WK HPBR \W VWA F H ¢
IRUD\ LQ WKH PHGLD ZLWK WKH ORFDDURNDGS WEHUM DQ QB X Q@ PLGQ Z FUKH RJ WNHWQ
VWXG\ RI LWV NLQG LQ 7&, ,QLWLDO O uKaX]HH6 X N6Bi\ BBRIDMHFEQ D & WMWK KI M O & VKRVRKUHHU
SDWFK UHHIV DQG VHD JUDVV EHGV RII_(DVW &DLFRV IRU WZR_PROWKV EXW
RQ 6HSWHPEHU VKH PDGH KHU PRY 2
2FWREHU VKH KDG VZXP GLUHFWO\ W
DQG WKHQ $QJXLOOD DQG EHFDXVH (.
7JHUULWRULHV 6X]LH PDGH WKH QHZ\ " _
LVODQGV ZDV H[FLWHGO\ DQQRXQFH{G % _-
$QIXLOOD ,Q WHHB.KDKBIHG KHU DV [ 7 ~ @ &l
WXUWOHY ZKLOH 7KH 'DLO\ 7HOHJUI AR
FODLPHG WKDW KHU MRXUQH\ WKURX|*-. '0, e
7JHUULWRULHV KXQGUHGV RI NLORPH} = oS
DQG GXPEIRXQGHG 7KH %%&fV RQOL Ry N
VREHU UHSRUWLQJ LQFOXGLQJ SKRW 9,;«;;-'--'-1;',---«”'0“4
OLQN WR 6HDWXUWOH RUJ DQG WKH R| "
WKDW OHG WR WKH VWRU\ IHDWXULQJ \
IURP DURXQG WKH ZRUOG S

%XW WKLV ZDV PHUHO\ WKH EHJLQQLU e
PRYHG RQ DUULYLQJ LQ %DUEXGD R( .
IRU WZR ZHHNV DQG XQOLNH DQ\ZKH y
GDWD VWURQJO\ VXJIJHVWHG WKDW VK - -
Rl DQG 2FWREHU RQ WKH EHDFKHY . 1 = _ .
UHVHDUFKHUV FDUULHG RXW D ERDW | 424 0 o Sy z
GD\V ODWHU DQG IRXQG IUHVK JUHHQ| ’3°°_k“? QW e e i S SNy HUJH
ORFDWLRQV VXJIJHVWHG E\ WKH VD W Ememisens Lo — ) 9.0G
FRQ{¢UP ZKHWKHU WKH QHVWLQJ DWWI—)ﬂls]WLt*rﬁ\Xi/LxF#ﬁMVR/M@ DeW( FHQD[%)I-W\MKPQ
ORFDO SUHVV DJDLQ EHIRUH OHDYLQMRQUHEXCEWIRWHY 2FwWREWINKREEGL &P LFR
HDVW DQG WKHQ VRXWK VWRSSLQJ DWVEDRIQUEYLTXH RIXMKRX@W ; yH BBWEX G QU
VKH JHQHUDWHG \HW PRUH ORFDO SUHOMVYUMKQLUDXH EHIRDLHWELPPL®RPLQLEDC
LQWR WKH &DULEEHDQ 6HD ,QDJIJXD LQ WKH %DKDPDV
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OHDUQ WKDW WKHLU WXUWOHYV WUDYBOR®QR WXWH ZR\G : ¥ RZRH OGNHDWSEH 6L BAKD\WD L6NKH |
PDGH WKHP WKLQN GLIITHUHQWO\ DE R XMW WHKOH \P\D I DRIW H @ RW R L QN KKK W & W IRWM XY W C
7KH 3URMHFW WHDP KRSHV WR PDLQWHIY MELEP i MR KYRRAW RIKR G RIIW WP | B
WUDFNLQJ RI IRXU DGXOW KDZNVELOO ¥XUW@ YV WHKDW2KDPY H DOMRVE DY QWeHWMWIId |
VDWHOOLWH WDJV DQG UHOHDVHG EDFNRRRQW&R? SV K H @ & QM HID W\M W/ V DVOWM R R XU KO U
KDYH D KDUG DFW WR IROORZ 6X]LHYV MRXRDMHWRDF EHW&BWR QDK VQHWVB RVHRIO E
WUDFNHG JUHHQ WXUWOH PLIJUDWLRQ.YHFERLGHG 4 QWK H ARY LEE HPQ (gl& RGO |
HW DO D IDVFLQDWLQJ MRXUQH\ WKDWHQRW, BQQ) WDLVHG /WKH S¢bRwrdb L
Rl KHU VSHFLHV LQ WKH UHJLRQ EXW RO VRDUDXWKEGHVHXKHUPIOKD X YW ERRY DBIG
SHUKDSV WKH PRV W ISEH WEKBHJIHDI BM IPQEIHFWHY 5HVHDUFK

NPV WR OD\ MXVW RQH FOXWFK RI HJJS\/&+$5 621 3% $ & %52'(5,&. /0 &$03%(,

$FNQRZOHGIKPAHDWWOHY LQ WKH 7XUNV *€DI(ERVE, VOILOGY 3URMBEWQH WXUWOH (VK
LV D FROODERUDKML RMSEUWEHABY Rl (QYLURJHHYWDY QI LRDWRWIOHY RI WKH &DULEEHL
5HVRXUFHYV DQG 7KH 6FKRRO IRU JLHOG 6WXGEHAXULUHPEH QWK HRDOBYOWH QRY WD ODINIUHG P F
6RFLHW\ 0&6 DQG WKH 8QLYHUVLW\ RI ([HWPY LGROKHFS8. DQG 'XNH 8QLYHUVLW\

LQ WKHW6ISY IXQGHG E\ 0&6 $PEDVVDGRU %f I%@_CLB Gé_ 0/RQ RW& &$ 2662
WKH 1DWXUDO (QYLURQPHQW 5HVHDUEFK & é; <7
VDWHOOLWH WHOHPHWU\ VWXG\ LV IXQGHG, 3HR U VW %gl(QGQQ é—&Li
6SHFLHY DQG WKH %ULWLVK &KHORQLD *UR H Dé R()(UG §I J>S/(|,'|5V2-
6KDQQRQ *RUH LQ WKH %ULWLVK 9LUJLQ ,VO C9 NOOLERV
&ORYLV DQG -RKQ )XOOHU LQ $QWLJXD % ﬁ_%Q g@w EMK[H:
DQG -HVXV 7RPDV IRU WKHLU JHQHURXYV KHQF?Q\&‘IQU \ﬂbRQ%q_(% ﬁ F

0((7,1* 5(3257

7KLUG ,QWHUQDWLRQDO &HQWUR GH ,QYHVWLJDFLRQ
&RQVHUYDWLRQ LQ &XED 6LJXDQHD %D\ ,VOD GH OD

JHUQDQGR % XHOWRW]DQ]D 5LFDUGR
7KH 2FHDQ )RXQGDWLRQ 0 BWUHHW BXLWH ‘DVKLQJWRQ ' & :
&HQWUR GH ,QYHVWLJDFLRQHV ODULQDV 8QLY +DEDQD &DOOH HQWUH UD

7KH 7KLUG ,QWHUQDWLRQDO :RUNVKRS&XRED6HQ @ XOUHJIOFR & REWHW Y BWELREDD QQ LR L
JLVKHUVY ([FKDQJH WRRN SODFH IURP $SDQDKDFDELERY &XDDOW XW®D *13 D 1D\
GH OD -XYHQWXG ,VOH RI <RXWK $ JURXBVEIKH N KHHWH B RIQ \RHU ®.XE D RD LKW\ H |
PDULQH VFLHQWLVWY DQG ¢VKHULHV PDQDKHUJRIURMRIENEH OH[LFRUDQ&RS ZC
WKH 8 6 JDWKHUHG DW 6LJXDQHD %D\LRAOWW K DWQRQ®G DV H[FSRHRMH VR RWKG ¥ Q/F
FRDVW /RFDWHG PLOHV VRXWKZHVW RY HQ YEDHDIF K,NW\D D\ H 18D FRQEXWWE G \D Q'
WKH VHFRQG ODUJHVW LVODQG LQ WK+H&XE DQRXFKIRIHID NI UVLW\ Rl +DYDQD

7KLV XQLTXH LQIRUPDWLRQDO H[F K DELRIORK W\Z\M W Q PECEDV RIUK W K M FOORVRWIIORIQE
DQG %DMD &DOLIRUQLD SHQLQVXOD \P\GDW, RIUJDIHYTHIGY EE DK 02 WBDAY LD O O H |
JRXQGDWLRQ DQG WKH &HQWUR GH , QWK \8URDFER®HS/QCYHUQDWD& IR BVUD H
WKH 8QLYHUVLW\ RI +DYDQD ,W LV DORR\SRUM RIDW KO DAHB Y XX&D HL M KDL B H
*URXS RI D WUL QDWLRQDO UHVHDUFKPRQ@GEWRQVO.U SDWMRE W ULRX & XEHDG @ H W HN
2FHDQ )RXQGDWLRQ WR VWXG\ DQG FRA®QHWRH IVEDZRGN BU B E DNWVVENQWHNR G
E\ WKH WKUHH QDWLRQV RI WKH *XOI RI,8HPLFRQJ WKH VRXWKHUQ DQG VRXWK

7KH JRDOV RI WKH ZRUNVKRS ZHUH WRR/ISURNKIE HFODVRUWR UR Y \GHIF DVGKHUWV ODHR Q F
H[SHUWV DQG FRPPXQLWLHYV LQ WKH WKWHBIOERUGHULQJ FRXQWULHV WR H[FKDQ
H[SHULHQFHVY RQ FRQVHUYDWLRQ DFWL YIKMLHRDB[BDYEWLYHORKRRGR SRAD & X\E E
¢VKHUV DQG GHYHORS WKH VFLHQWL:;FHGERNDW LRU WKKAHX O R FFORGD ¥ M P ¥ Q VW RFPP@ X. QLW
KLJKO\ SURGXFWLYH UHJLRQ RI &XED H \DIOH U7 KIHF K DI9Q WVE KR XH KSW R'RH B W K H U
HITHFWLYH SDUWLFXODUO\ LQ PRUH L&RODEEH® QVPQ G 06 VUPDIOM W R KG I N ¥ KHR
WKH PDQDJHPHQW LV OLPLWHG 7KURXJ® GV KWHRWZH) W KALSI/QUBVS RV WH BV I D WL@W L «
VLPLODU ELRORJLFDO DQG SROLWLFD®FXD 6RPF®XYE VWH H\K RQ IMK HGHHDIM W QGH
SHUVSHFWLYHV WKDW FDQ KHOS LQ UBBBRFKQQJW %HWRRPH\QGDWHER QHERRDRGH
ODOGRQDGR 'LD] ,Q SUHVYV WXUWOH WDJJLQJ ZRUN DQG HQKDQFLQJ

7KH ZRUNVKRS ZDV IRXUWK RI D VHALPHY RU WRUMNOKREMVKHIDAEGEK.QQG FRQVH
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6KRUWO\ DIWHU WKLV ZRUNVKRS DQ EBBPHYDQFHSIDOMADIU PRME REWLIRDR WR FR
LQ %DMD &DOLIRUQLD 6XU %&6 E\ WKUSTHUSNEFDQ W RRPR JILY WW N FIEXUUHW & B WILHQ/J-
&,0 DQG &,3 7KHVH ELRORJLVWYV EHFDEXKEID PLO[LFBR DIQGKEDE HIITHFWLYH

FRPPXQLW\ RXWUHDFK PRGHO LQ %&6 ogROiEGk MK RUK Sk H RHMEXPWIURD R1 LG
*7 *7 ZDV IRUPHG LQ DV D QHWZR§E$CRW«WU@BH@D@QI@DQRHQWLQ Rl WKH

FRPPXQLW\ PHPEHUV GHGLFDWHG WR SURWHFWLQJ WKH VHD WXUWOHV RI WKFE
%DMD &DOLIRUQLD SHQLQVXOD 7KURXIKWVNWIRRW Q@ IBH¥Y F&@@LFFB@ L2 XD
WKDW RQFH KDUYHVWHG VHD WXUWO HW KRBT & NERRTDW GV KHYNIYRE Y_Vg*tub%'d)f
FRQVHUYDWLRQ UHVHDUFK DQG HFRW'&@(%L%UWHEH%QJWM WX PW O FK PR LK DSy

HGXFDWLRQ SURMHFWY LQ %DMD &DO L1%XYDR B RHERW B Lo WR PR R H @He H Y $EDRGH 8 ¢
(VKHUV DQG WKH SURMHFW SUHVHQWYV PP ¥RHMe KU F B RFRRY LKW
RI WKH ZRUOG 3ULRU H[FKDQJHV KDYHRF ‘é GRPE £Q+7 vWBEM PAWR HHY WMV HG

%DMD SHQLQVXOD DQG WKH OH[LFDQ FRHQ2RQEVRRE BMWAHITR GH YK HNYHQW !
H

DQG -DSDQ 3HFNKDP ODOGRQDGR 'LPHVWLWXWLRQV LQ VHD WXUWOH FRQVH!
$V SDUW RI WKH 7KLUG ,QWHUQDW}R - % R& Dg X% Ho 2
&RQVHUYDWLRQ WKH ¢VKHUYV H[FKDg E%%@%%}ﬁg%ﬁ? lﬁvégé’ %E_ e 70
WKH %D\ RI 6LIJXDQHD DQG 3XQWD )UBDPH % KUH TRV OYH HC
VRXWKZHVW FRUQHU RI WKH LVODQG POVkHALY) 'é‘t’JWﬂ/QIQ'WB?JW‘ﬂde D WidYu R
DQG FRQVHUYDWLRQLVWYV IURP WKH 0 QB%%F\%\HBQ\PFW/DFQQX D(§ éBQ%‘%bRQHS

DUXLQWDQD 5RR ERDUGHG &XEDQ ORE \%/%% ?ﬁﬁ% é%iét'\HR G\'f'KP L

WR LQIRUPDOO\ H[FKDQJH LQIRUPDWLRBPRORIHE® LW YA D WL BER
WKH W\SHV Rl ¢VKLQJ LPSOHPHQWHG L VY/\HBI@\PFPZ%WMVU*\FW@$8#APNOSL'R'§WGV¥¥
E\FDWFK DQG WKH JHQHUDO IHHOLQJV %8Q5G ST WM RWHKB® \) RXE® QW LMK® UvDIKIDWH 5 K
VHD WXUWOHV 7KHVH GLVFXVVLRQV URIY @B AB BM B G/L WYX USWIRH 3 Q@ D QAEXORI | WK

RI <RXWK LV UHODWLYHO\ ORZ 7KLV Lyt $&k PR R MR Y00 Mb Bl WK KEJ K Q
DUWLVDQDO QDWXUH RI WKH ¢ VKHU\ Z«hY wis k WK H 4\ @rid\6W QM@MLJR@%VW

WKH SUHIHUUHG PHWKRG Rl ¢VKLQJ 5D KHU E QLW?‘ V (_,VKHG L WK
s %M& dok NrunrB i Aas
P

DQG OLQH ZKLOH OREVWHU LV FDXJKW
FRXOG FKDQJH UDWKHU GUDVWLFDOO\
LQFUHDVHY DQG PRUH GHVWUXFWLYH ¢VKHULHV GV VXFK DV ORQJ OLQLC
DUH PRUH FRPPRQO\ XWLOL]HG %$55$£$a7 0(93 =) (511" (= W 5

,W ZDV DOVR QRWHG WKDW WKH VKL F
DUHDV GLPLQLVKHG WKH DPRXQW RI chﬁég}\&g?\%m%@éw WE GQI?EW ?W%W»%
WKH QXPEHU RI MXYHQLOHV FDXJKW $C0MR5$ O&HIDd W%W@HEJ(,VKL@JMRB@WLQX
2WKHU WKUHDWYV ZHUH LGHQWL¢:;HG VXFkS$SBY pdHLL &UH(WHUL OR&Si:&o(%Z/KLQ
HITRUW GXH WR ORZHU RYHUDOO (VK FPWEBRHYVY QK 'le\w}{\’c?{ WL'(BI’S’UVH@V W
LQFLGHQWDO FDSWXUH $00 WKLV LV PRPEYQHGFZPRRIWKRCLDFHHB v L BBV RS ER
VORZO\ WHFKQRORJLFDO GHYHORSPHQ’/W:H%&CO)RE?DO)(GVKH%HV(VR(XULS/FE:Z_O)V(E?QVI
D FRQFHUQ VLQFH LW LPSOLHV XUEDQL)DWI9R$L RI1 WK BI(F RO VAMDEY 3R QH $Q-¢ HALMW
LW DQ LQFUHDVH LQ DUWL¢GFLDO OLJKW DR MFRHRE HNAAL\OYXEM BRRHWRQVHUYDWLR
$Q DGGLWLRQDO RXWFRPH RI WKH PHE¥WRHYWAHYY WR H[DPLQH VHD
WXUWOH UHVHDUFK DQG FRQVHUYDWDORIRGH YH O RIZPH QW V L QQERUPD § b DIFRH MOK\
JRYHUQPHQWSfV EDQ RI LWV VHD WXUWGHVOWKRODPGED GRD EXBED\HQ HQ KWK G LF
¢VKHULHVY KDG EHHQ PDLQWDLQHG VLQFIHILQD Ve Hmh QWK U OHY W HYHDOTU F KH DWW G& Ut
FRQVHUYDWLRQ SURMHFWY FRQGXFWHHE RYHIPEHHEDGHY E\ &,3 &,0 DQG
&XEDYV OLQLVWU\ Rl 6FLHQFH &,70$ ZibUssSUHVHQWHG WR GHBR QEWEd¥WH 5
D EURDG SDQRUDPD RI DFWLRQV WKH &pGHELQ I RY BhUIQARE QW (K ®2% WD NH Q1W\RW L Q
SURWHFW WKHVH DQLPDOV VLQFH WKHR)PROLQH RGURMOW K M QW KN IEHBEH LS pODJIR
$GGLWLRQDO KLJKOLJKWYV RI WKH ,VOR RI <FH3>Q/\F/)§0P&HM'@\/SL H) BPHUWHWR &RPSV SRU
%Q DJUHHPHQW DPRQJ SDUWLFLSDQW\?Q/}?E:(SFL § Locg a@g@@gﬁeggﬂc{wg%
DV D VLWH IRU WUL QDWLRQDO FRRSHUDWLRQ DO FRPPXQLW
LQ WXUWOH FRQVHUYDWLRQ LQ WKH 30T F@|6\9|§|[£ $/ 21%$'2 5% ,Q 3UHVV (PSRZ

W R

F
%QYROYHPHQW RI ,VKHUPDQ IURP OH{LER R W W H s (%bq?\%/EH DS e WX
H[FKDQJH RI H[SHULHQFHV DQG ZRUNVKBS WRHH WXiiWoA\\RA \QB#%QF&XIEDBQQLYHL
¢VKHUPDQ 7KLV FUHDWHG D XQLTXH G\QDPLF LQ ZKLFK (VKHUPDQ
VKDUHG SHUVSHFWLYHV UHODWHG WR WKH FKDOOHQJHV RI SUHVHUYLQJ VHI
WXUWOH SRSXODWLRQV ZKLOH PDLQWDLQLQJ WKHLU zZD\ RI OLIH
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,8&1 66& ODULQH 7XUWOH 6SHFLDOLVW *UF
4XDUWHUO\ 8SGDWH

1LFRODV - 2AOFXMUY +XWERGOVYRE % O0DVW
ODULQH 5HVHDUFK )RXQGDWLRQ /RURQJ 3RNRN 6HUD\D 7DPDQ .
6DEDK ODOD\VLD ( PDLO QSLOFKHU#PUI DVLD RUJ
&RQVHUYDWLRQ ,QWHUQDWLRQDO &HQWHU IRU $SSOLHG %LRGLYHU

$UOLQJWRQ 9% 86$ ( PDLO EKXWFKLQVRQ#FRQVHUYDWLRQ R
OHPEHUVKLS 5HDSSRLQWPHQW DVVHVVPHQW RI D VHOHEWLRQ RI MHZH:
$V UHSRUWHG LQ 071 WKH 076*UHY AP OBIIEQMWKDVWK & BENVRLQO SURGXFWYV ]

LWV TXDGUHQQLDO PHPEHU DSSRLQW PRI SIULAEFRNV \D G BUW® D WKWKK WHKIKD € B U\ Z
PHPEHUVKLS LV GLVVROYHG DQG WKHG WHFIVIFRLQWEG UHRPVWE HVRURBQR X S K R
$IWHU ¢QDOL]LQJ WKH DSSRLQWPHQWVRI GIHIFRWD O ULLFHY SKIOE. DY O RODW KEI L W\
076*1V WHQ UHJLRQV WKH UHJLRQDO PHRGKEW K LS E\QWRK/DTH WH WM EIHKAHG W K
MRLQWO\ E\ WKH &R &KDLUV DQG 5HLIQREAFO VWHEHP B KB LWUWWREINWAD ¥ @YXOWODE O |
IURP YDULRXV SDVW 076* PHPEHUV )ROSR DOMG WKHD WO IOH [DWRRQFRI ZDV ORF
WKHVH LQYLWH OLVWYV LQGLYLGXIRAWLIQQ6PRUM RUKBQV H ZFKRKDHV WIXH Y HAHAILHY .
VXEVHTXHQWO\ LQYLWHG WR VHUYH DWKD Q6D QPAHPFEW W'D HQH WK IV FEXWRHH GW R SV |
TXDGUHQQLXP LQFOXGLQJ SURVSHRW SYHR 2/ R 8 PEKHYO :RQOGILYBOD\ DQG
DUH VWLOO DZDLWLQJ UHVSRQVHV IURPDPRXJKFRLRYHUWE LY ® REG LIRRIGV B X ¥ N CR
RI )HEUXDU\ ZH LQWHQG WR KDYH W KWLKD QUREGH \K\R XB PBIOMK BEGLEHM UBQUKBJ |
$QQXDO *HQHUDO OHHWLQJ LQ $SULORQIWRMN SHREXFRRRQ GVKRYMPIE®VKLS LQ
UHFHLYH DQ LQYLWDWLRQ DQG KDYH QRMFNHIVQGH& KB Q GIHE HSOHDNHDG®R SWR \DN
VRRQ DV SRVVLEOH RU \RXU PHPEHUVBQS FRQYRWYDM URIQ HEEG RQ \RXVHDUFK
KDYH TXHVWLRQV DERXW WKLV SURFHMY FISOWDXELNRQWDWWVIRINOQW \R LEG W/
%ULDQ +XWFKLQVRQ FRQWDFW LQIRURNWXRQLRERNHALWK WKH )LVKHU\ RIILFF
PRQLWRULQJ VI\VWHP 906 ZDV HPSOR\HG
8SGDWH RQ 6RXWKHDVW $VLD 7XUW O HZ BRIHAUM QEIX W WKKIDW FUHZV RIWHQ GLVDE
7KH 076* FRQWLQXHV WR ZRUN RQ FXDEWQY MKLIHH 8 RO KFLRMWL R U WL RUVMROIRW H L J Q
LQ 6RXWKHDVW $VLD E\ +DLQDQHVH DBQGRYUFHPE R WHEDHV YSHAMRE-OOWP DIKLLAF E HF D X \
DLP WR VDWLVI\ WKH JURZLQJ FXULRDPD URB®/IX QRWERIQQD INQ GVOUHY OWRHQLQ.
DQG WR D OHVVHU H[WHQW WKH GHPPIMGEHRD SRWHQ WLDIWDWLGPHP HPG DDAV Hr D ¥ Q.Y
GHSOHWHG VWRFNV DORQJ WKH QRUWR PQWLVBWH QD OV RUF KLISHODWRY LQ WK
FHQWUDO 6RXWK &KLQD 6HD WKHVH SRODFHKBIUY\QREZHY BEIWXQ B DR/UI DX DW QHK H/
6XOX DQG 6XODZHVL VHDV LQWR IRUHWXMH VRMHW HRUJQKWE D UMVRIUDQ G RDBRK \
WXUWOHV O0DOD\VLD ,QGRQHVLD DQGHOKH BMHGE FSLWKN DOSXNKMHQ D DW OXIQ
WZR WR WKUHH YHVVHOV HDFK HDFKORPNO HQGREFEG EWHRDW B QEKRKXY D QW V. HR/
VWXIIHG WXUWOHV DQG WXUWOH SDUWR U DXRF DPSHRYIHR Y OHFHORW FA XSG D K & Q@a W
WKRXVDQGV Rl GROODUV 7KH SUHVVXDHARQHRWHWKY GRFBOQBWEGHF CLAQGI G VB E |
WXUWOH SRSXODWLRQV LQ WKHVH FRX>SQURYLBYHD F H LFDW B M WHR XK. IUFH B RIDW H DX M
XQOHVV LPPHGLDWH DFWLRQ LV W DN HAX MORH UHW b @ HWK K I MOUHIQGIRUFHPHQW [
,Q -XQH D SDUWQHUVKLS RI FRQBEGQKGYRV2WUBIQ GQWZIOHW FBEM RI FRXQWULF
ODULQH 7XUWOH 6SHFLDOLVW *URXS FRIO/MYHDG D QARRUNINKLIRS DIDRS NGKGHU BIKIVO L S
WKH GLUHFW FDSWXUH RI WXUWOHV LRUSBRRWKRI® VEH §RIQN5 EU \I| RURH WIKL W HXY HIC
V HOH 1 DQG LQYLWHG D QXPEHUWRKRUBRRIKALWRE\ RHGLUOH WUDGH LWV V.
UHSUHVHQWDWLYHV DQG PHPEHUV R D/RCSEHRRILYD IR/ER M @ DR QMDHP W& W @FRWMW L DMK
SRVVLEOH VROXWLRQV DQG WR FODBHIJILERDG HDHYW ®\E R R RQG WK CH@I R Y AHPEI
LPSDFWV Rl SRDFKLQJ RQ ORFDO WXUMRPHP $@ISWODWLRFROOHFWLYH SDFNDJH
ORUH UHFHQWO\ EHWZHHQ WR 1RWHKREHIH W UDHE HRO® RZAHGS$%6$1 UHILRQ
WKLV SURFHVV WKURXJK D YLVLW E\ WR6XDOGDQJ RIGF WRL®FKHUN &&KKIQ (RQG .H
+HQJ DQG .HYLQ +LHZ WR PHHW ZLWKGQRFRO VLR D@ RQJVWD G\ IRQBHWRQW D
LQYHVWLIJDWH (UVWKDQG WKH LVVXHYDODUVRX QG LA FHPKEH & HPQ® G O R Q WIXU M
SURGXFWV DQG HQIRUFHPHQW LVVXH\GUNORIXHGVWRVWR & VS R Q F,IQLERIQRIV WX IDC
LQ IRUHLJQ ZDWHUV 7KH ¢QGLQJV ZHWY YMWHWYWILWKH BERORG TRUDWIOW QBIL W
SURGXFWV UHPDLQV KLJK ZLWK PDQYRWEKR SWRVEHD GRQH WHRU IW®EGIU 8 V R GAXEMYV O
RYHU WKH FRXQWHU ZLWK OLWWOH FREFHWUH % OR D \OHRG MR DR WKIDMHQW GSHUDDLY
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7LWOKH %RRN RI +RQX (QMR\LQIWEBGHEOHQLQW D BMRMWXQGHUZDWHU |
+DZDLYLYY 6HD 7XUWOHYV WHQQHWW DQG .HXSHU %YHQQHWW ZULWI
<HDU LOQWHUDFWLQJ ZLWK WKH WXUWOHV <H|

$XWKRHWHU %HQQHWW DQG 8UVXJ& D Wé@iFﬁN%Hééﬁ@/ RWH XQGHUZDWHU S

VKKHHU WLEPH KRQX 3IULHQGV™ ZLW
SXEOL 8QLYHUVLWA RI +DZDLﬂIGII_§\;|{/|;/HlI:k/QJXLVK WKH LQGLYLGXDO WXUWO

6%1 RIl Rl +RQRNAZDL ODXL 7KURXJKRXW WK
3DJHV SS VRIWFRYHU WHFKQLFDO VFLHQWL¢F WHUPV DQG GUL
BULFH 86 +RZHYHU WKH\ GR QRW SURYLGH DQ\ GL

TR RUGHMWS ZZZ XKSUHVV KDZDLKWHGERQ VFLHQWL,{F WHUPLQRORJ\ OLN|
ALSSHUV DV IHHW 7KLV DQWKURSRPRU
7KH %RRN RISHRYXZLWK WKH DXWKRU¥YXVUMKERYGCUXEQ IWKIURKKKRXW WKH ERRN
FRDVW RI ODXL DQG HQFRXQWHULQJ KRERWXH WBOHDWOWBOMIAL®R & WRP URIRURKNQUHS
VHD WXUWOHV IRU WKH ¢UVW WLPH 7KdYWL ® bW HE OWAR @ WEDRFRVN SEIIHVAM B © WR WH
GHYHORSPHQW RI D SRZHUIXO HPRWLRQBO. DXSMDFH% PIDQW WWR MULH) 3 DERLWRA F
WXUWOHV DV %HQQHWW DQG .HXSHU WHERHWAWE ERUP O OV R PRI MRIUL B QD VWX F
KRQX LQ WKHLU FRDVWDO HQYLURQVEHEDBER HYSRRUWHNRQWBHQ LY HRUVYHRI WX U
XQGHUZDWHU REVHUYDWLRQV LQFOX®ULQ D OPLROHR W z RKEMWHDVG PR R EQRRWYIVQJ |
+RQBURYLGHY D FRPSUHKHQVLYH RYDERXWZ VRID +WXDMWORQVIBHRRIKW WKHP
WXUWOHV EDVHG RQ ERWK WKH DXWKRUSRNISHUEZKREH WRA LRX®YE GHD WALRHR W
UHVHDUFK $LPHG DW SHRSOH LQWHUWYXWH® W8 UMH/DN WA UM Okl Y WDLQ/GY ¥ X b IHRYOVH
OHDUQ PRUH WKH ERRN KDV SOHQW\W¥R IRJIHRORFRIHER b DRH RGN F H % KWIXGNNNDLHY
HQWKXVLDVWY DV ZHOO E\ GHOYLQJ HQMORO WBIF SOHAH WADWDHIFK EGIHKDW K RVUD @ &
KDELWV RI +DZDLLDQ JUHHQ WXUWOHW Q7i\RW kiU WHIHGMNW R I VAW R Q I B VB FRQ G H
WHFKQLFDO WH[W RQ VHD WXUWOH ELKROLRHY XKDWHEHFWKDNLR W B DG EKROREN W RO
ZLWK WXUWOH KXJJLQJ VHQWLPHQWVREAHUYDWWROD®G GDVEH W QAW W XWwWGHRV
QRW WHPSHU WKHLU SDVVLRQ IRU VHR & XWNENHV % GHE Q WWIQJ zRDWO\ RQ WKI
SKHDYHQ LV ZKHUH KRQX DUH ~’ 2YHUELRQXY D FRPSHOOLQJ DQG LQIRUP
$IWHU LQWURGXFLQJ WKH DXWKRUMWN WDRO FIFRAP IDMVE Hid[ $ HW L HRE W FALMOKY L v w

+DZDLLDQ JUHHQ WXUWOHV WKH EHJRQQDOE RIQWKGHERRNR L V DFZHHY R W G UMRI O
LQIRUPLQJ UHDGHUV KRZ WKH\ FDQ DUUD(% H WR REVHUYH DQG VZLP ZLWK

+DZDLLDQ JUHHQ WXUWOHV ,Q WHDFKL @%HW%E@RWW@@%BgD@BgERH
+DZDLJL %HQQHWW DQG .HXSHU %HQ@WVM&@BN‘Q/\WH XNH 80Qd M HWWAMH
JLYLQJ SHRSOH LQIRUPDWLRQ WR UWDIHFH XD E\5BEVHENDHK R IWY Ay DQG8
FUHDWLQJ KRUGHV RI WUDYHOHUV ZKB XK HEXWKH WXUWOHV :KLOH %HQQH\
HXSHU %HQQHWW HPSKDVL]H WKH QHHG IRU UHVSHFW DQG FDXWLRQ WKH
JXLGH WR ORFDWLQJ VHD WXUWOHV O *DZDLLDO ZDWHUV FRXOG HISRVH WK}

WXUWOHV WR KDUP IURP WKH XQUHJIX@DW & & VYOG LA R | W RX G HWWR | QHMSD-& H LY
EHVW LQWHQWLRQV <HDU

7KH ERRN LV VWUXFWXUHG WR S %YLLV@#&JV@[ﬁ:HSSﬂVj?ﬁ[S@@Q%\MLBQ\X/FKHV

Rl DOO DVSHFWV RI KRQX OLIH EXLO 'HLESP WKRUVY XQGHUZDWHU
GDWD FROOHFWLRQ DQG H[LVWLQJ V é{%@&g h’s RFUPDWLRQ %HQQHWW DQ:
.HXSHU %HQQHWW GHOYH LQWR JUHH B \VLRORIJ\ WKH OLIH F\FOH
RI WKH JUHHQ WXUWOH GDLO\ EHKDYP®J4DO SDWWHUQV DV REVHUYHG E\ WK
DXWKRUV D EULHI GLVFXVVLRQ RI WK%DW)"Z\N@ESLO\()QWLR/R(YWWKDW DOVR LQK
WKH +DZDLLDQ UHHIV D VXFFLQFW KBWWRU\ RI8HDZDLLDQ UHODWLRQVKLSV

WR KRQX DQG WKUHDWV WR +DZDLLI® mewv\&uwzz\ﬁ_xm R)UDJ/\BXFEK(DISIV\D-I\

HQGV ZLWK DQ HORTXHQW SOHD IRU S'/H H G \%

RI KRQX )RU UHDGHUV LQVSLUHG WRD % §D H[{& IB/SIK

DXWKRUV SURYLGH D IXUWKHU UHDG

DQG LQWHUQHW VRXUFHV 7KLV VWU E‘ Vﬁﬂ_'w);g

WXUWOHYVY ZKLOH NHHSLQJ LW IUHVK Z E\é G

HISHULHQFHYV SLBVM H VXH g%
+ROQ¥XHHNV WR HGXFDWH UHDGHUYV

WXUWOHYVY DQG SURPRWH DZDUHQHVYV [W)%)

WKHLU FRQVHUYDWLRQ 7KH FKHHUIX .7'IKC'%_| %

ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH




DQG KLJKOLJKWV WKUHH SULQFLSDOVWHKWHODAMY O H DRVDKAHRKE DFRIY O2HNUIR Q R\ (PG
QHVWLQJ KDELWDW GHVWUXFWLRQ 7&HUYHB DWODOWRD DVNKUMHO HV X BPIBUM R IDW K H-
SRWHQWLDO QHJDWLYH LPSDFWV RI FEXV DWKH W KD @JAL @RWWRXR KD /& K EIRWR Q|
ULJKWO\ DFNQRZOHGJHYV WKDW LV GLI,QFRHHANG WIRI GMBRZHE HIBMDVWWRR IR IK B W Bl YWANHHQAWY
WXUWOHYVY ZLOO EH DEOH WR DGDSW WRUNIQH ZXOWHQRWH E R R WL WIDMOL PDAVG1 W K H

WKH\ KDYH VXUYLYHG SUHYLRXV SHUIGR®MR RV KDVHDG\R'QHNJI}?D@H-LQJN\E‘O*H MR
SDVW 7KH EDFN RI WKH ERRN SURYLGHV L% RUP UHVRXUEHYV
/

VRPH GHWDLOHG LQIRUPDWLRQ RQ wrill 5HEZHONE E'Z& 7@\%%@&%%%5HV

RI WKH VSHFLHV SUHVHQWHG LQ WKH:BRRR&VVERQ B6H D Wi/ ©&s u LV HEE $ur
VHDWXUWOH RUJ

5(&(17 38%/,&%$7,216

7KLV VHFWLRQ LV FRPSLOHG E\ WKH $UFKLH &DUU &HQWHU IRU 6HD 7XU’
PDLQWDLQV WKH 6HD 7XUWOH 2Q OLQH %LEOLRJUDSK\ KWWS DFFVWL

,QFOXGHG LQ WKLV VHFWLRQ DUH SXEOLFDWLRQV WKDW KDYMHKHWH ¢ ISW B
DUH LQFOXGHG EHFDXVH RI WKH IUHTXHQW GHOD\ LQ KDUGFRS\ SXEOL
WKH ODWHVW UHVHDUFK DFFRPSOLVKPHQWY 3OHDVH HPDLO XV $&&67!
&KHFN WKH RQOLQH ELEOLRJUDSK\ IRU ¢QDO FLWDWLRQ LQFOXGLQJ YI
W LV UHTXHVWHG WKDW D FRS\ RI DOO SXEOLFDWLRQV LQFOXGLQJ WE
7KH $&&675 IRU LQFOXVLRQ LQ ERWK WKH RQ OLQH ELEOLRJUDSKN\ I
7XUWOH 5HVHDUFK 8QLYHUVLW\ RI )ORULGD 32 %R] *DLQHVYI
7KH HGLWRUV RI WKH ODULQH 7XUWOH 1HZVOHWWHU WR IDFLOLWDYV
DUWLFOHV ZKR PD\ QRW KDYH DFFHVV WR RQ OLQH OLWHUDWXUH U

5(&(17 3$3(56

$121 1*2 3UR{OH 7KH 5XVKLNXO\Bo$SHD, (XUWOH 3WRWQAFWWRIPWLRQ RI KHI
&RPPLWWHH ,QGLDQ 2FHDQ 7XUWOH 1HZAWVHOHWWHOYRBRMDVDRPIDHRWQ WKH &DQ
RUJ %UD]JLO %UD]LOLDQ -RXUQDO R( 2B DRIRF

$121 3URMHFW SUR;,OH 7KH &DUSH%% Zé’;%}_(FIQ Zf@%%gﬁ@vpgﬁgl rgt/\?RDé

,QGLDQ 2FHDQ 7XUWOH 1HZVOHWWHU
é) // & '/ - O %/80(17+$/ 7 - $867,1 * (¢

*
+$67,1%6 8VH RI VNHOHWRFKUR %PS\%Q’IYUWIR%/\/(V?H FRB%L}
HVWLPDWH WKH DJH RI'B Y PRAKEFHRIADDT R

LQ WKH ZHVWHUQ 1RUWK $WODQWLF; O;%P@ b%% %ﬁw %g@H (
K

$9(16 / - & 7$</25 |5 *26+( 77

/ $YHQV &HQWHU IRU &RDVWD 3
5HVHDUFK 12$$ )LVKHULHV 3LYHUV ,V PE) HULQH E
1& 86$ ( PDLO /DULVD $YHQV#Q’0F{D’D&]RY -0 %/80(17+$/ $ & %52'(5,&.

$9,66%$5 1 . $ +$57 / % &52:'(5 QYHVWLIDWLQJ SRWHQWLDO

’ . e K F \RX JR" &RQVHL
AR Jun sl S H&g%zigf@%& BB B A S5 RS

-RXUQDO RI )LVKHULHV ODQlDJ$—YFLN/QWU E
8QLY ODULQH /DE ODULQH /DE 5G %7H5DXI ( PDLO 6E$M JRGOH\#H[HWHU
( PDLO QDRPL DYLVVDU#GXNH HGX %+$7 1 SURFHHGLQJV RI WKH ZRUN\

$9 66%5 1 E(¥$1 <281* /| &52:'(5 Rl VHD WXUWOHYVY DQG PDQJURYHV DW .>

:LOO LW ARDW" 7THVWLQJ D QHZ WHFKQT_)'?{XJY-Y?IEU]'G'589ELQVS% 3JHUKHD%§Z\;HLEBW

WXUWOH GDPDJH WR FUDE SRWV 1RUYWWISSRBHULEDQS-RX WQL/QLIR I )L HKOHANMEAL O C
ODQDJHPHQW $GGUHVYVY VDPH DV DBVAYOHUDVY SDVWXUHV VXFFHVV LQ D SH!

%$/$&+$1'581 6 3 6$7+,<$6(/9$002QOLQH3UHSXEOLFDWLRQ 2, 6

| %LROR 2 %R
'+$.6+,1$02257+< 5HVFXH RI D OHQ%L.Q%§E§9V§§ ¥ oR 8%$ OH;\DL% %R

'"HUPRF KFHROAVD PMDODQDNXGL EHDFK

'LVWULFW 7DPLO 1DGX DQG WKH QHAIGLRUDO DZBUHGBHVA FDPSE(LSB6 ' & 5

,QGLDQ 2FHDQ 7XUWOH 1HZVOHWWHU 3R 5,&+$5'6ZZZ:LRWIH RUJ &RPSDULQJ P
ODULQH 7XUWOH 1HZVOHWWHU 1R 3DJH



WKH DVVHVVPHQW RI UHSURGXFWLYH ZYEWQ Y L&W \* |$@& DIZKQ W7 P BbQ R7OR,J IH U KH R €
VHD WeQWHIHMDWWED SH &DQDYHUDO )GRIBIED €Q COBQ 0 HISH G $QWLELRWLF 5
6SHFLHV 5HVHDUFEK %ODQYLOODLQ *UNLFDP O DHIADQML ¥YINE/ LVRODWHV | LRFORJ KD\ W
&ROOHJH RI &KDUOHVWRQ JRUW - RAOQMRIDPSIN B E  RHK®W O B @ WORIGE L&H U U D Q H

86$ ( PDLO EODQYLOODLQJ#FRI%XBXHWLQ 7 %RWWDUL &15 ,VW $

%<51( 5 - ),6+ 7. '2</( -'5 +28*+7%§;VWLHUR 6SLDQDWD 6 5DLQHUL

7UDFNLQJ OH D W KHHUWEPRFNARONY B L QY HVD ERWWDUL#LDPF FQU LW

FRQVHFXWLYH LQWHU QHVWLQJ LOWBUYDQAV IXKEWKBEY ($XBSRBJW +R2. (6LOHF
WUDQVPLWWHU DWWDFKPHQW -RXUQDOYR} (FRHULPHQW QU LOIKW\D H QAW R GKRIEL W |
(FRORJ\ - ' 5 +RXADKMHRQIV 8QLY % H/OX D \SMOHHOMOE DG XULQJ WKH LQWHU QHV
%LRO 6FL OHGLFDO %LRORJ\ &WU DLQYIEPOUGD BRSU Q4H G LD VWDX@7FDBHUDY 0DUL
$QWULP 1RUWK ,UHODQG 8. ( PDLO M KRXJKWRRODXEUDDENJULFXOWXUDO

&$5'21% / 0 5(9(//(6 ©38%5*$ - 720$6 XURSHDQ 8QLYHUVLW\ RI /HINH 1RUWK

$*8,/$5 ) $/(*5( $ 5%$r$)(55(5 +DE DU XUWOH RUJ

XVH E\ ORJJH U K HCOGU NAMDEY BRAKW WY IOHH \F RD. 8/ R [0 $GYDQFHV LQ VHD WXUWOH
HDVWHUQ 6SDLQ UHVXOWYV LQ D KLJK Y ®G QB Q REIHDLQV T XAURN Q H ULIZLVFO HWAKW 8 U IH
ODULQH %LRORJ\ 0 5HYHOOHV 8QJLY..0 FHORQD ...
'HSW $QLP %LRO $YGD 'LDJRQDO #55394%#@%&@5%@2 $ 129(//(772
( PDLO UHYHOOHVFRQGH#XE HGX IRJIH BRWBMULOLQHY
OHGLWHUUDQHDQ IXUWKHU HYLGHQF]
&$5587+(56 (+ '& 6&+1(,'(5 -' 1(FRQDHFWLYLW\ ODULQH %LRORRBRYHOO!
(VWLPDWLQJ WKH RGGV RI VXUYLYSIQ D §RPIDG HRUNIH LIDIWL WH. S BMPA RO 9L
RSSRUWXQLWLHV IRU FRPPRQ E\FDWFKWID®'SHOPDLP ORRYBPOQHWWIRKELRVXQLL
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7KH UHPLWDRLOHKHXUWOH 1HZAN VRWSVIRY L GFLEGHVYHRIKUHY ,00XVWUDWLRQV
LQIRUPDWLRQ RQ PDULQH WXUWOH UHVHDIOFX ¢ EXBBR MKRRQE HEHY DWR B B GO RG WHASDW B'W
$ ZLGH UDQJH Rl PDWHULDO ZLOO EH FRQALGGEH VHDBQ RU XIXBO LFOMEHRQ R SE&R®IRYI IR U
HGLWRULDOV DUWLFOHV QRWHV OHWWHWXMDQGDFQQRW QWP AREOM ¥ KHQGL B JKIUMKHV KR |
LV WR SURYLGH D IRUXP IRU WKH H[FKDQ JBKRIWRJHID\S B VY WK MOI EWW RIQWIGBURBQR WRQF
HQVXUH WKDW XUJHQW PDWWHUV DUH SURPSWO\ EURXJKW WR WKH DWWHQWLRQ RI WX!
ELRORJLVWY DQG FRQVHUYITWZRQQ VEMV SKABE® K BZH EAHH V7 K H
TXDUWHUO\ LQ -DQXDU\ $SULO -XO\ DQG 2K MW FOEAH B D WIXEK \ A DW H U WL OGS LOAFSUNE H |
DQG HGLWRULDOV ZLOO EH SHHU UHYLHZHGR $Q@RX QFLHP G QW V KERDMOEM B-HS ¥ YNGR ELQRIOKO@R
ZLOO EH LQFOXGHG LQ WKH IRUWKFRPLQJ)RVUVX® DUWXE®©HWMWHIE MRXBQDWR WKH WK
RI JHEUXDU\ 0D\ $XJXVW DQG 1RYHPEHU UKHMSHEWLY HO\ $O0TK M XIERHR/RHVERDY WX BPQ@IH/
VKRXOG EH VHQW WR WKH HGLWRUV DQG QR GVXGD PH AEHL ¥ CRUDE BN HIUERFROMRALE® ER BURC
$ FRQWDFW DGGUHVV VKRXOG EH JLYHQ IRIRDORQBRWKRUV WRIJHWKHU ZLWK DQ H PDLO
RU ID[ QXPEHU IRU FRUUHVSRQGHQFH UHJDRIGIDQERRKH DUWLFOH
TH[W 0526296.< 1 &RQVHUYLQJ 6HD 7XUWOHV
7R HQVXUH D VZLIW WXUQDURXQG RI DUWLFPB®RHFYHIM DRYGRKDW FEHUH SRVVLEOH DOO
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VKRXOG FRQWDFW WKH HGLWRUV WR VHHNOBIGWWHQDWQWD @ BWDQ JHKRIHNMHVV, Q1 LGW BbWAC
DFFHVV RU FRPSDWLEOH FRPSXWHU IDFLO L&RICHAMH DYBWQARW RY BHDD EXOHV BV G6 PR WIKNAR
RI WKH DUWLFOH FDQ EH VHQW WR WKH HGLWRBES E\ PDLO RU ID]
6FLHQWL¢{F QDPHV VKRXOG EH LWDOLFLV:KE UKNQWKHH D UIHQ P XXGDVOL § Q HWOKHWL KR UW VWK H |
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7KH ODULQH 7XUWOH 1HZVOHWWHU 071 LV GLVWULEXWHG TXDUWHUO\ WR PF
WR PDLQWDLQ RXU SROLF\ RI IUHH GLVWULEXWLRQ WR FROOHDJXHV WKURXJK
:H DSSHDO WR DOO RI \RX RXU UHDGHUVY DQG FRQWULEXWRUV IRU FRQWLQXH:
DSSUHFLDWHG DQG ZLOO EH DFNQRZOHGJHG LQ D IXWXUH LVVXH RI WKH 071 7
ZLWK RUJDQLVDWLRQV SURYLGLQJ VLIQL¢{(FDQWO\ PRUH VXSSRUW 3O0OHDVH JL
DXVSLFHV RI 6($7857/( 25* DQG DUH IXOO\ WD[ GHGXFWLEOH XQGHU 86 ODZV JR
SUHIHUDEOH LQ 86 GROODUY DV D &UHGLW &DUG SD\PHQW ODVWHU&DUG 9LVD
VHDWXUWOH RUJ PWQ ! ,Q DGGLWLRQ ZH DUH GHOLJKWHG WR UHFHLYH GRQDV
,QWHUQDWLRQDO %DQNHUfV &KHTXH GUDZQ RQ D 86 EDQN D 86 ORQH\ 2UGHU
SOHDVH FRQWDFW PFR\QH#VHDWXUWOH RUJ IRU GHWDLOV 30HDVH GR QRW V
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