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-RIQ XV DV Z H FHBEUDW DQG BDUQ DERXVRXUZ RUT
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RQD P DU\ WHWBUAR! 1 DWRQDC2 AHDQO RQM IMDOR LV
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7KH $VDQUE KXUIFDOH VHDVRQ WBUMG RQ-XQH  DQG
WKQUWWRXJK 1IRYHP EHU  12$$ SIHGFWD  FKDQFH
RI DQHDUQRWP DOHDWRQ D FKDQFHRI DQ DERYH

QRWP DOHDVRQ DQGD  FKDQFHRI DEHBZ QRWP DO
VHDVRQ 1Q WH $VDQAF EDVQWIV\ HDU  33ROWOXH 5 HDAIQI @
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: DMUP DAWHVP RYHRYHUUHHV VHDIUWDW EHGV DQG
VDQGEDQW  DQG DVWH GR WH VHDZ DIMURKHP MM
FKDQIHV ,QWH) RUGD . H\V FKDQIHVIQ FRWDOHH
FDUERQDM FKHP MAY DUH GUYHQ E\ EHQWIE P HIBERQP
WHRUWIQ Rl WHZ DMUP DW DQG WH FRQOHPAMW RI
KDEMDW  >8ROWOXH LHDGIQ) @
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) RUWH SDWWKUHH\ HDW/ VAHQWAV DWS2 0 / DQG &,0 $6
KDYH EHHQ XQFRYHUQJ WH VHRUHW EHKLQG WH

H WDRWGEIODY UHVIGHOFH RI FRIDYIQ3RUA IDP L 1 RZ \ RX
FDQ GLYH LQVR WHUJLRXQGEUHDN.QJ UHVHDURK @\H QHYHU
EHIRWHZ W DQHZ YIWXDOUHDOV H SHUHQRH 8 ROWOXH
UDGEQI @
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EHWAUWKDQ DQ\ RQH HOH EXWDIWIUD SDUAFX LD
VXLEXBIQW @ KWQUR + XUIFDQH ,DQ VAHQWAN Z HH GBI W
Z RQGHUQU 1L IMZ DVWH EXP SIHVWW@ KWRQ UHFRUG DERDUG
D12%$$: 3 ' 2 URQKXUIFDQH KXQMUDILRDIW
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-DP HV -LP ) DULQIWRQ /RIMMWIFV 0 DQDJIHP HOWE SHFLDAWV

$IVHUP RUH VKDQ  \ HDW RI GHGLFDWG VHUYLFH Z RUINLQJ LQ VIKH 3K\ VLFDO

2 FHDQRJWDSK\ ' LYIVIRQ 3K2' -lP ) DUUQJVRQ LV UHILLQJ ILRP | HGHUDOVHUYLFH
-lP KDV S@\ HG D SLYRVDOLR® LQ VXSSRUARJ $2 0 / V; %7 QHVEZ RUN DQG GUI VIHU
SWRMIFW VHUYLQJ DV D FUMIFDOUHP RW @DLVRQ Z VK YHWHO ILRP VKH 6KLS Rl

2 SSRUXQLW 3LRJWDP 6223 DMRQJ VKH 8 6 ( DVW&RDW + LV H[ VHIQLYH

| LHG@BZ RUN WHQDELOW DQG XQP DVFKHG LOQWIWXVIRQDONQRZ BHGJH KDYH EHHQ YLVDO
VR VKH VXFFHW RI 12 $$ V VXWDLQHG RFHDQ REVHUYLQJ P IMIRQV -LP V G1J DR\

Z LGEH WHP HP EHUHG VKLRXJK VKH FRQVUQXLW DQG H[ FHA@MQFH Rl VKH SLRJWDP V
KH KHGHG VR P DLOVDLQ

5DP RQ + XUGRFNGLFN  $GP LOMADWYH 6 SHFLD@WV

5DP RQ KDV EHHQ LOWUXP HQVDODV VKH SURMIFW®IDG | RUVKH DGP LQ V\ WHP  DQG
VIKH IFNHVIQJ W\ WP + LV GLAJ HOWS@QQLQJ DQG J XLGDQFH KDYH KHGBHG VR
GHYHRS VKLV FUXFLDOW WHP  : H GFHUWDLQO P LW KLV GHGLFDRQ VR GHQYHUQJ D
YDOXDE® DQG HI | HFVYH VRROIRU$2 0 /

-RKQ * DP DFKH 0 HVIRLRMRI MWV

$1VIHU \ HDW RI |HGHUDOVHUYLFH -RKQ * DP DFKH LV UHVILLQJ -RKQV GHGLFDVIRQ
VR DGYDQFLQJ XQGHUAMDQGLQJ RI KXULFDQHV VKLRXJIK JURXQGEUHDNLQJ ' RSSGIU
UDGDU VHFKQR@J\ DQG DQDO VIV KDV Gl WDQ HQGXUQJ P SDFWRQ WRSLFDOF\ FAGRQH
WHVHDUFK  $V D UDGDU VFLHQMARQ QXP HURXV KXULLFDQH | QKW -RKQ KHBHG
WHILQH VIKH Z D\ Z H DQDO] H WRLP WUXFWUH KHGSLQJ VR VKDSH VKH | XVKUH RI

| RUHFDVWWP RGHY DQG VIKH XQGHUWDQGLQJ Rl WRSLFDOZ HDVKHU 7KLRXJK \ HDUV RI
Z RN DQG FRADERWWRQ Z WK RVKHU VFLHQVMWV -RKQ DQG VKH LDGDUWHDP KDYH
GHP RQWUDVHG VKH LP P HQVH YDOXXH RI UDGDU GDVID LQ UHGXFLQJ | RUHFDVWVHULRWY
DQG XQFHWDLOW EHQHIMRQJ 1 + & | RUHFDWHWY

&KUVWDQ / DEEH 1 HVZ RWIN $GP LOMADVRU

) DUHZ HAVR &KUMADQ / DEEH Z KR Z LGEH GHSDUAKRJ $2 0 / DIVWURYHU  \ HDW/
Rl | HGHUDOVHUYLFH ,WV EHHQ D SGIDVXH Z RINLQJ DARQIVIGH &KUYV $2 0 / V

1 HVZ RWN $ GP LQIVWDVRU + LV H[ SHUMVH KDV EHHQ VIKH EDFNERQH RI RXU VP RRVK
RSHUWDVRQV NHHSLQJ XV DAFRQQHFMG DQG VHFXWH : H @P LW KLV FD®

GHP HDQRU XQGHU SUHWXUH KLV NQDFN | RUWRXEMVKRRVQJ QHVE RN LWXHV DQG
KLV GHGLFDVIRQ VR NHHSLQJ RXUM WHP V UXQQLQJ @NH D Z H@RL®BIG P DFKLQH : H
Z VK &KUYV D@VKH EHWMQ KLV QH[ WFKDSWHU DQG VKDQN KLP 1 RUKLY LQYDOXDE®H
FRQWLEXVIRQV VR VIKH \WADP
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) DUHZ H@WR ( VD 3HOR® Z KR LV UHMILQJ [URP ) HGHUDO6 HUYLFH ( VD WDUWWHG DW
$20/ WIRXJIK &,0 $6 LQ VKH 2 FHDQ &DLERQ &\ FAH JLRXS LQ DQG EHFDP H D
) HGHUDOHP SQR\ HH LQ : KL Z RINLQJ | RUVKH RFHDQ FDLERQ F\ F®H J LRXS
KH ITWIHT XHQV® Z HOQWWR VHD IRU* 2 6+ ,3 FUXLVHV DQG Z RUINHG VR EXL@ DQG

P DLQVDLQ LOWUXP HQVDMRQ $ERXW \HDW DJR (VD VRRN RYHUEXGJHWQJ IRU

2 &(" ZKHW KH Z DV NQRZ Q IRUKLY GHDLAG VSUHDGVKHHW DQG EXQW

FRP P XQLFDVIRQ RI HYHU RQH V EXGJ HWWDQGLQJ

(@ DEHWK /1] 3HWH] $FTXIMMRQ 0 DQDJIHP HQWESHFLDOWY

&RQJ DX @WRQV DQG | DUHZ HE@VR ( @ DEHVK 3HWH] Z KR Z LGEH UHVILLQJ DI VAU

« \ HDW RI |HGHUDOVHWYLFH /] WDUMG KHU | HGHUDOFDUHHU DWMKH ' HSDU/P HQW
Rl VKH ,QUAURU |RARZ HG E\ VKH 8 6 &XWRP V 6HUYLFH EHIRUH NRLOLQJ VKH

' HSDUP HQWRI &RP P HUFH LQ 6KH Z RINHG DVWIKH 6 RXVKHDVW) LVKHUHV

6 FLHQFH &HQWAUIRU  \ HDW DV DQ DGP LQIWWDVIYH DWIWDQWDQG VKHQ VIKH
SXUFKDVIQJ DIHQW $W$2 0 / VKH KDV EHHQ DQ LOWAJ UDOSDUARI VIKH DGP LQ VIHDP
VIQFH VXSSRUARJ RXU VFLHQW LF UHVHDUFK HI I RUWV DV RXU DFT XLVIMRQ

P DQDJHP HQWVSHFLD@QW

&MXGLD 6FKP LG 2 FHDQRJUWDSKHU

) DUHZ HEDVR &@XGLD Z KR KDV EHHQ D | HGHUDOHP SQR\ HH DW$2 0 / VIQFH $V
VKH FR 3, DQG P DQDJHURI $20 / V$WR' DVID $WHP EQ &HOWAU ' $& VIQFH LW
LQFHSVIRQ VKH KDV EHHQ LOWUXP HQVIDOLQ VKDSLQJ VKH 8 6 DQG LOVHUQDVRQDO
$WR 3WRIWDP V VXFFHW 8 QGHU&MXGLDV JXIGDQFH WKH8 6 $WR' $& KDV
EHFRP H D P RGHOI RU H[ FHGMQFH LQ RFHDQ GDVD P DQDJIHP HQW VXSSRUQJ
RSHWDVRQV DQG UHVHDUFKHWY Z RUTBZ LGH Z VK IP HO  KLIK TXDAW REVHUYDVRQV
&MXGLD KDV SDUAFLISDWAG LQ  FUXLVHV Rl VKHP DV FKLHI VFLHQUMW DQG
SXEQVKHG RYHU  SDSHW IRFXVHG RQ 6RXVK $V@QWF RYHUXUQLQJ FLLFX@MVRQ
DQG ERXQGDU FXUHQW LQWALP HGLDWH DQG GHHS FLUFX@WRQ DQG Z DU P DW
SDVKZ D\ V DQG WRSLFDO$ V@QWF RFHDQ YDUDELOW

) WDQ] 3KLAS 7XFKHQ 2 FHDQRJWSKHU

) DUHZ HEVR 3KLAS Z KR NRLQHG 3K2 ' LQ -DQXDU DV D 1 5& SRWVGRFVRLDO
IH@RZ DQG VKHQ EHFDP H D &,0 $6 SRWGRFVRUDOUHVHDUFKHULQ 0 D\ 3KLAS
FRADERWWAG Z VK 5HQH@ V 3HUH] DQG * UHJRU ) RAY DQG P DQ\ RI VIKH RVKHU
VFLHQUAMW LQ 3K2 ' RQ YDURXV WRSLFDO$ VAQWF DQG 3 DFLI LF RFHDQ YDUDELDW
WXGLHV ' XUQJ KLV SRWBRF KH DXVKRWHG DQG FR DXVKRWHG ~SXEQFDVIRQV
2 YHUVKH SDWWKUHH \ HDWY 3KL@S KDV JRQH VR VHD RQ VHYHUDOI LHGE FUXLVHV
LOFXGLQJ VER 3,5$7$% 1 RUMHDWM [ WIQVIRQ 31 ( FUXLVHV RQH: HWHWQ
%RXQGDU 7LP H6HUHV : %76 FUXLVH DQG VZ R * HWP DQ WHVHDUFK FUXLVHV + H
YROXQWAHUHG RQ VIf RI -LP + DSSHAV )/ 2 7680 FUXLVHV WDLQLQJ 80

XQGHW UDGXDWAV DQG KHGBLQJ VKHP VR GHYHGRS | LH@BZ RUN VNLAY 7R GDVH 3KLAS
KDV GRJJHG DQ LP SUHWLYH GD\ V DWWHD
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FRUDO OHDQGULQD PHDQGULWHY 6FOHUDFOAMRMBKREGED MWL D
3DUW $ KWWSV _GRL RUJ

%ODFNZHOO : - %UDXQ 6 $/9(< * HW DO +LJK UHYL
REVHUYDWLRQV IURP WKH 1$6% 7523,&86 FRQVWHOODWLRQ PL\

&KX < ) /,1 * 'HQJ 0 &KWDDFWHUL]LQJ VHDVRQDO YDULD

DWPRVSKHULF PL[LQJ OD\HU KHLJKW XVLQJ BBPRMWJIH6®IQNVUQ L
_KWWSV GRL RUJ uv

&KX < ) [/,1 * 'HQJ 0O HW DO &KDUDFWHULVWLFV RI

$WPRVSKHUH %RXQGDU\ /D\HU 8YHRRWRSE6BDAVLQEL DU
KWWSYV GRL RUJ uv

*ULJRUDWRX 0 OHQGHQ 'HXHU 6 OF4XDWWRKN *ROORS $
LPPHDVXUDEOH YDOXH Rl SODRNREROHWRHKXPDQLW\
KWWSV  GRL RUJ ELRVFL ELDI

+223(5 - $ %$5,1*(5 0 2 60,7+
FROOHFWHG DE RDGE DWKRHHE Y X D U\

SURJUDSKKKGPHDVXUHPHQ
ODUFK "HVWHUQ %F

7LPH 6HULHV &UXLVH $% (1 12$% 'DWD 5HSRUW 2$5 $2C
KWWSV GRL RUJ TF WZ
,WR . < OL\DPRWR & & :X HW DO 5HFHQW UHVHDUEFK

LPSURYHG XQGHUVWDQGLQJ DQG GLDJQRVLV RI WURSLFDO F\
OHWHRU 6RF -DSDQ GRL __MPVM

-RKQ ( ®®DODJIXUX /IHXQJ / 5 HW DO )DVWHU UHFRY
WURSLFDO F\FORQH LQGXFHG FROGIL2%DIN&VLPQS WIRRNQBFLGHFDC
KWWSV _ GRL RUJ i

.HOOLKHU - 0 $OMXPDDK 0 %RUGHQVWHLQ 6 5 HW DO

PDQDJHPHQW LRRDANWKRG $WODQWD *$ 86$(QXRBHRQPHQWDO

OLFURELRPHKWWSY GRL RWJ

L0 " I(( 6 /23(= + HW DO $WODQWLF 1L3*R LQFUHD
F\FORQH ODQGIDOO ULVN 1SMRUHIP BQ® RD SEFQ

KWWSV  GRL RUJ i [

ODUW QH] OHUFDGR 0 $ &RPSDLUH - & +HWOQ¥QQHLGH -
PRUSKRORJ\ DQG PHWDEDUFRGLQJ EDVHG FRPSDULVRQ RI ,FK
FRPPXQLW\ VWUXFWXUH LQ WK UYKIUV RIQOAHFHMR) RJUD S K\
KWWSV &KRAWSWI GRL RUJ M SRFHDQ
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9LHLUD 0 G6RDUHV & * *XLPDU¥HWDWBVKRRUHWDBDFH WLPH RFHDQ ZDYH REVHUYDWLR
FDPHURRDVWDO (QJLOXHWWHWWEYJ GRL RUJ M FRDVWDOHQJ

I1LEFNHUVRQ $ =+%$1* - $ :HLVEHUJ 5 + HW DO 5DSLG LQWHQVLILEFBEWERY R
5HV $WPR KWWSV GRL RUJ =

21ILFH Rl 1DWLRQDO ODULQH 6DQFWXDULHYDULQH*6DYQFWXMHI\1IPRQARIQDIORQ UHSRUW
'"HSDUWPHQW RI &RPPHUFH 1DWLRQDO 2FHDQLF DQG $WPRHBX HUIIUF BBHPLQLVWUDWLR

6XUD 6 $ &]DMD 5 ( -HW ®BOXJQRQHFLUHQFH SULRULWLHVY WR HYDOXDWH WKH HIIHF
GHYHORSPHQW RQ ILVK DQG ILVKHULMDWL QHVE® G X®RIDK WIPH YLVFOHULHV
KWWSV GRL RUJ PFIDIV YWDI

7DNDKDVKL O )U°VOHY 7 * 3DXS«ULR - HW DO $ OHWDGDWD FKHFNOLVW DQ
JLQOGDEOH $FFHVVLEOH ,QWHUR®NUDRQRHDYG GHXYRWWMEY GRL RUJ HGQ

78&+(1 ) 3 )2/7= * 5 [(( 6 . HW DO 5HFRUG ZDUPWK DQG XQSUHFHGHQWHG
WHPSHUDWXUHWREK\VLFDO 5HVHDUF KWW HUS/RL RUJ */

: DGOHU - 3DDVR 3 &,21( - HW DO 'HYHORSPHQW DQG YDOLGDWLRQ RI WKH
IUHTXHQF\ LQVWUXPHQW WR PHDVXUH FDWRDVE RHSWPRRERBUDIWDQG 2FH-DQ&F '7THFKQR

: DGOHU - % 9LOODIDQH / &,21( - HW DO :KDW ZDV WKH EXPSLHVW IOLJKW
DLUFUBXWO $PHU OHWHRU GREKWWSV GRL RUJ %$06

=+$1* ; 7DOODSUDJDGD 9 =KDQJ $ HW DO 7TURSLFDO F\FORQH PRGHOLQJ DQC
DQG LWV DSS)QUIRFODWLEQUWK 6FLGRL IHDUW
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