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6RP H UWJKW DIH LHWHUIYHG 7KLY Z RWN LV DYDIMDE®! XQGHUWH &UHDWYH &RP P RQV $WMEXWRQ
1 RQ&RP P HIADOGKDUHS @\H , QMLODWRODOTFHOAH && %< 1 & 6%

8 QGHUWH WP VRl WLV @HQWH \RX P D\ FRS\ HGIMMEXW DQG DGDSWWH Z RUIN IRUQRQ
FRP P HIADOSXLBRVHV SURYIGHG DSSLRSUDW FLHGMLY JLYHQ D GON VR WH TFHQVH LY SLRYIGHG
DQG DQ. FKDQIHV P DGH DWH IQGIFDWMG 8\VH RI RIRV DIH QRWSHP MWHG 7KLY P DIMUDOLY
SXEQKHG 1Q (QIQK 7WDQUDMWG YHURQV P D\ EH SWIRGXFHG IRU Z IGHU DFFHW KRZ HYHU

&R) 7, FDQQRWHQVXUH WH DAFXWDR Rl WHVH WDQUDMARQY

7KLWG SDUN P DVWAUDY

7KRWH IOMIHWMG 1Q UHXMQJ FROWIQWLRP WLV Z RIN WDWY DMWIEXWAG VR WILG SDUARY - VXHK
DVWWE®V [LIXUHV RUIP DIHV  DUH HOFRXWDIHG VR FKHAN Z KHWHUSHWP DMMRQ LV IHT XIWHG DQG
ZKHH QHHGHG WR VHHN IWMIRP WH UHBIYDOQWHRS\ W KWKRGHU 5 HVSROMEIDW |RU HQVXUQJ
DSSURSUDWM XVH Rl WG SDUN FROQWIQMIHY Z I W(H XVHU

J \VRX DEDSWWH Z RIN \ RX P XMAIFHOWH \ RXU FRQWIEXWRQV XQGHUWH VDP H RUHT XLYD®IQW
TAHOQAH <RX P D\ XVHWH IR@Z 1QJ AVMMRQ R JLYH RLIHGIW

' XWD $GW DQG $QWKXP DQ ' DV 3RAODRU) UHQGD &URSSIQ) 3DWHALD 1RU 1 XWIMRQ
* DUBHQVDQG ) DLP VIQ+XP IG5HIIRQVR! : HWW#4HQIDO: RUINQJ 3DSHU 1 HZ ' HBL &RDOARQ IRU
) RRG 6\ WP V7IDQMRWP DARQLQ,QGD &R) 7, $XIXWW

$ XVKRUDI | LODVIRQV
' USGIW XWD ,QGHSHQGHOWS HVHDURKHU
$QWXP DQ' DV /HDG ([ SHW $JWIRHR®J\ DQG) RRG 6\ WP V : HIKXQIHKIOH ,QGID

* HQHLDOGLVF@LP HW/
7KH QDP HV XVHG DQG WH Z D\ GFDWRQV DUH SUHVHOWMG LQ WY SXEGEDARQ GR QRWP S® DQ\
RSIQRQ RQ WH SDUARI WH &R) 7, 6HFUAMBUDWALP LW WH YLIHZ V H SUAWVHG DUH WRVH Rl WH
DXWRUV DQG GR QRAQHAHDU®D UH GRPWKH YLHZ VRUSRTAHV RI WH &R) 7, 6HFUAMBUDW

: Kl ADWH KDV EHHQ VNHQ VR HOVXWH WH DFFXWDA R WH IQIRWP DARQ SUHVHOWMG  IWLY
SWIRYIGHG Z W WKRXVWDQ I XDUWDQWH HWHUH SUIHWHG RUIP STHG  7KH LOMSUHVIDMRQ DQG XVH RI
WH P DWUDOHP DIQ WH UIHVSROMELIOV RI W(H UHDGHU

&R) 7, 6HFUAVBUDW
© $66$1 : DWAVKHG 6XSSRUNSHYFHY DQG $PMYMAHY 1 HVE RIN KWBY ZZZ Z DAVDQRU
1HZ ' HBL

: HEMWA 85/
&R) 7, &RDOARQ IRU) RRG 6\ WMP V7IDOMRWP D FWRQ1Q,QGD KW8V FRIWRU

&RYHU SKRWR &HDWD VS MWQJ RQ YKUQIDWDM (FIBW SIRWMDW |&RZ HU 1 DUHQGUDSXU
SDP NIMKQD 0 IWRQ %4HXUO DWW : HWWHQIDO
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7KH.RDOLWRURRR G 6\VWHPD/QUFD F WILGR@GLRR)7ZD\ER URX RIW |
8QLWIHDGNLRSIV)RRG\VWHPXPPLW ZLWHKFRPPLWPWRWVKDSQG!
IRRG\VWNRWKNEIBEQ® XW ULWLRGW FFHV VW BRMVRLVVLR®G U F
KXQJHW@PDOQXW WIKALDRKDOPSLR ELRGLYHEOLMIUMHOLHDG 8V |
SURW H RWILLR/GH O L BoRERUE\Q JW @ J H VEK. N Ul U WD N H K R8RS RARW NWR U H
VXVWD L QDEDHX LW IVROK WWRKQEVD O D QFKHB HHGEM SHROHSODQH{
HFRQRPURXQ GHI K&X VW D L OHDEHDBR S PHROWE ' *V WK&RD O L@/WE
SRVLWKD®DRURMY MG DUHRNZRUNQV X ULRDWG LIR RG\VW HPHP [
UHVLOLHQW IRU ERWK SUHVHQW DQG IXWXUH JHQHUDWLR

&R)7, V DSSURDFK LWKQHKRERMGHLREMHFWLYHV
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7TKURXWKHRBEMHF VWIRY) AWH U YIHVE RWOKFD W D DQVBNF R Q YHHUBRI Q V X UW &
,QGLDMRXU®HR\ZD WANK WXV WD L @MEDRIXULVKILREX W XIUMURXQ G
VKDUHG SXUSRVH DQG DFWLRQDEOH VROXWLRQV

&R)7& RUHU R XISR P S U LR/IHWVXW V FKHHV H O O M B4KJQ W\H U Q D WX R Q BIOHHQ [
* = ' HOWKXQIHBKELB+ )RREXWXIRKQGDWLRRQGDWHU\BKISG
6HUYLFHY DQG $FWLYLWLHV 1HWZRUN :$66%$1 ZKLFK KRV

7KHERUHURXEBDWHYROYWER)7, WD Q VIR UPHRKLERRYL O DVWUD
DGYLVERRGGE UL YKQUK SRWH@WWLIDIDK UREREK RV V VR WRIMQ L VW H
VRFLHWYHUQMBIFDGHML@®S ULY B WFHWRWD N H K ROBS G YUY FRHD O D E
IRRG VI\VWHPV WUDQVIRUPDWLRQ LQ ,QGLD




7KH&R)7)HOORZSKRSUDPPH ZDVFRQFHSWXWGELXHWGEG XDKW O\ F
UHVHDUERBG¥DVXSSRUWHKRWRI[S O RWHEH Q H UDYWHFHRGF U L W RFF
VAV W HIPVA X HFHV LI QBI® VW U X F WIKKUHHH P RHIOMDKR Z V WIIRSE L Q HUG. J R |
VHOHFWKRGDWRERDQ®PHQWR UNVKG §FX UD VKRE WHBEPSOHPHE&
&R)76 HF UH WDLWMX\W SRURP$66$1DQGHOWK X Q JH UHH QQHS LMK UR .
JXLGHEVHDUFE&R O O D E RNUPRZLOHAGUIHHD WAL IRSIU R J U D FFIXHD P L Q D @WH
JHOOBPRGXNLPBUNISQPBHDQVV XU LBIQ BGHWDYRHGH\ EDYHG)
UHSRUW

7KH.R)7)HOORZ3KRSUD ZMHFDUURKIBI RBXIJXWRRYHPEHU IROOT
E\DULJRUKRKRNRIUHY LBI@GL Q D O L \ROWKRRQN S %W SO L RIEWH UHQ Y |
|URP D URD UHHW HDUFRM BMFMWKF P DVIHDE H Q WW KUK RIQ V X O\
ZLWeKR)7PHPEH WK URJUDRPHHF HLOHBUO\DSSOLFDWRR® VFHL J
IHOORBEWMHOHFEABGDQHOO X G MWXEKR)7&R UHUR XBHP EH UVQ ®R W |
VX EMH FSM UAKWRD U B O \PRY P E H RVW K&R D O L & WRHDRIV X B H A\S H UAD
LQYLWRBQWWRK)HH OO RAW R)7),HOORHAHFHLYEKR QR U D WIROPS S RAUK
UHV HDGXFKLVQKH OORZ D RIBEH L QWA SZ AVGEH F L GHRGE EW\DKHH O O R I
WKHLU DVVLJQHG PHQWRUV

2] WKHLIKIWOORZWOHFWMBQ/XFFHVVPRPSOHWHKBR)7)HOOR;
SURJUDP)RN JHHO O RD\G H U VRRIR BILLQHDVOH DSJIFRM HERR Q FHSW XD @
PDQXVFBUS\®MWLRRLOHE RRQW U L B)RWKIGE Y HO R SRPIBQR) 7,V V XU
DQG D VXUYH\ EDVHG DQDO\WLFDO UHSRUW

SROXQWHWD\WRUEKER)7TPHPEHUYGHILQIHDIW RUWHKIHH O O R ZA/IX\L ¢
PHQWRUFRKGE@OHPEHWRY&R)7&RUHURX ® Q G K&H F U H WIODUYYIR O X Q
PHOQWRUHG WKH IHOORZV WKURXJKRXW WKH SURJUDPPH

7KHIHOOR Z VFKXLCSP L Q DMOMWK IS UHVH QW BRWLRGLQROORZEHGIHY L
UHYLVLRQGSXEOLFDWYRBQUWI WKHR)7,,RUNLQIDSHBHULHALYV
RSSRUWXQLWLHV IRU IXUWKHU UHVHDUFK FROODERUDWLR

7KH&R)76 HFUHWDDNUHV SRQ VR BMOKR Y HUGBWOLDQ G RBRG L Q D RIVRI
JHOORZS R $PIHP7 K LIMQ F O XGHHYGH O RV KIED O R ZIWKOLPH Z RPUDND D J WGl
VHOHFBURBHWFLOLWBQYWRU | HQORIHP QW RRUGLQWWH YL
HGLWEBVYLSREOLF DWEREG P X QL FRWLKHDO O RRZXW S % WWKLHY VW L W
DQFKRUWKBHFUHW D$BL6SWD O VRO D\HDG/LIQL I LEFRQMW KR SHUDV
PDQDJHP H@WPRRWRSOHPHDWRIRMKHHOORZSKRSUDPRP\HSURYL
DGPLQLVWOPDIQHY R XD BIG HV LRSS RAKN FAD \L Q VW U X PLHID @ADXC
WKH HITHFWLYH GHOLYHU\ RI WKH SURJUDPPH




7KLYRUNLSISHAD VG HYHO RBUSG URVW KB R)7)HOORZ YK RS U DIPX J X
1IRYHPEHU 7KURXBKQWRUWMKLBQFKBORMWRSSR UW XW KW IGHW
SULPDWHYVHDWHKHHOORZBKIRY L GHKGIHR X QG DWRBMKARQFHSW XD
ILHOG ZIRQUGIH Y HO R SPPIW®BIYS H:UH ZR X GDG& MHR [ S U HR/AK H D U W LHDOMN
WRVK&R)7),HOORZYWKR SUDRPS UR Y L G VODLIWKK I¥ D O X DRESRH W X QVIRWH\ [
DQGHQJDJH.WE&LYHUMHDNHKRDRBUHNIMYR Z D UWGW WD L @IDEDEFO
DIJULFXGWXUD® S PKIQMO OR ZWIKXY 5J QL | L FHIEW Q WHKEQ GHU VW R
WKH.U$SWWKRRIULHOG EDMHBUFRPPXQLMHMIDJIJHPH@WESDUWLF
DSSURDFKHV WR GHYHORSPHQW

: HH[WHRXGK H D U VDIFHSOUM F LW R/ KIFDQ P HRI&VR X W K3 D U J D (HD/\6 H F MDKCF
IURPoDVD @QWLNXQWEBDSXUGZBBWKDUSUDWLFPBENKD OQUHQHUF
VKDULQJ WKHLU WLPH NQRZOHGJH DQG FRRSHUDWLRQ G

‘H DUIDOVIR/ DWHVROKRUJDQL]DWDRRXQWRDISXED QJKMHYHORS
SHVHDUFKPPXQLFDWQR®HUYLRHOWUR\IJRSDOIMOP ILNDMHQG
3URJUHVWXLYGID UEDEmD ND CUDWVEDRP LWY G D W KDUD W 5K Q HIRW K
YD O X IDRVO/M. V W.IDD FH O L WBEHDIBIQ & HO SXPIR Q Q H E WYKD U L RIXWP |
FRPPXQLWLHYV

7KHLUNXWW KZRX G VOR- MHRI [SUHWVHWNV L QUFHEU D W L W RVKIHF R O RRH V H B
SBQLWQLYHURILAD\OFXWWIVRYLGWRBHFHYVYVDHMHDU®KUD VW UXE
DFDGHARFK LURQWKBIWDE KH® VWODUHV HDWHRKR O/BRXFFHVWWRGCGAEU
WKLV )HOORZVKLS DQG FRPSOHWH WKH ZRUN SUHVHQWHG

'H ZRXOOA MR [SUHR/XVLQFRAUBWLWRXKKER)76HFUHWDUQ B WKD O
SUL\DPYDRAV KL-MNWHQOGUD RW KHWULXIS SRUKW R X J KRO&BMR ) 7)HO O R,
SURJUDPHMHHDOVRQFHWHKODWNSQLWIDQKH&BRGHFUHWIIRUBLFDRAU G L ¢
WKH &R)7, )HOORZVKLS 3URJUDPPH DQG KHU FRQVWDQW H

‘H DUBDOVERHHSWKDQNRH66$1 IRIKRVWIMKIHHOORZIWRSED D QGR
SURYL®IFFRQGXFANBIUQIQWILURQPKBRR QV\WXES RIMRUGLQDWY
FRPPLWPWRWSHHURJUD®D\BBU X FULROEH Q U L F WLIKGH O O R ZH/[ISIHSQ FR:
WKH ILUVW DXWKRU

‘U $GLWI
$QVKXPDC
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306 QMIRYHLOP HQBGSAHORH 3RIA 3OMRWP RQ
! YARGLYHIMW DQG ( FRA WP 6HUFHV
) RRG DQG $JUEX@XUH 2 LIDQ] DARQ R WH 8 QWG
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38& , QMU RYHLOP HQUBCB DQHCRQ &TP DM &KDQIH

02()8& 0 IOMM RI ( QYILRQP HQW) RUAWDQG &0P DM &KDQIH
* RYHUDP HOWRI ,QGID

6+6 , QMUDDWRQDGBRAHW | RU+ RUAEX@XUDCBAHQRH
1.8% 1 DWRQDO&HQMUI RUZRWIFKQR®J\ ,QIRLP DMRQ
5268 ' HYHRSP HOWs HVHDUFK &RP P XQIFDWRQ DQG
BHUMFHY &HQAH
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1(: 6 1 DWH ( QYLLRQP HQADQG:  LG@H 6RAHW

IRRABEW RDER
| DXIRIBP \5 \WIZY RPAQIDINGZ HJ



i AO3(<#IL L O

LA55(< YAO2"O( < 50l OALL(K#IL YY O<
"AOI<] YOYA<I# O <SI < I" O S
<I']; (10 #(A<SIA"Ii SYI <# 5

3RO 0L QDAWEBRNNUR @ B J U LW X BIUR G X F VEILRIGA \Y HFR\DIMMD WD R GR F
DQGXWUMMERQHRZHYISBOOLORB/RAWD WUEBDNO LI REGXGMRD E L
OR\B\H VW LFEY. BUHYPRQ RFURISISQ YL UR Q FS-ROWXIVQBQL P B MIHQ 7K H
FKD O O HDQUBDW W L FXIOIIU QL FYY KHM P LIBJ U R H F R V \ R WHAPYS H Q J DIOH
DJULFXQ\V@XWHIN® D \W DREQ JB H VW HV VWK H DBRIO® L G WIR UV Q A
HFRV\WVWHP VHUYLFHV WKH\ SURYLGH

7KLVWX®GLPHWRIYDOXWWHMRCHVHDVRBEDDRS S ISOQWPMLD WH UF L
SUDFWDRHYR Q F RS HW DVQL R\DW D LSRRI L GD WIRUYQ BQ R WIHY/ R |
DYDLODEQOXM\G®JURHFRV\VIMWHPNRGHYHTRSROOLQDWR BUBBE
IUDPHZRRIWP DDA PD/Q G X W U LW UR G HV H DURPKI W\ Q G HU VKRR
H[LVWIDQUPLQUDFWYRBSSRIRWOLQDRRGH QS UIDFWLFWE U Y H IR
LPSURYLQJ SROOLQDWLRQ VHUYLFHV

$ PL[HG PHWEBSWREBKD GRSWAHR® ELQRQUIW H UDKNWALHEMKHO G |
VX UYHDW BDH UFR O O HW WUHRSK QKV H U Y LMWZM D U P HIWNR BR X W K 3D U JD
DQG SROOLQIHVIHOQ FIKRIPHA W H Q JIDA@ D QJD Q R URHU P D RIQFRIR S ¢
VIVWHPRQ FWRISHWDSRRARQLGRLWRUPQWROOLQDWRBUDEWDE
GRFXPHQWHG DQG DQDO\]HG

7KHVWX@®HYHDWHGA. Y HUMDVREGDRSH/Q GQ DW X URBPXU ULIRQ F
YHIJHWDWQRQX@EQBXMDQFW&PORWURELOYWHBLVERVD VLQH]
OLND ®@LBP UD QIR EGB W L QORXMBI® R X UFESBI R O O L QMDRAURRIA W R\KHVD
%HHYDUWLFX®UMPE\ O R F R/SSH F LIZHMIHGHQ WR WHKGRPLQBAWO L (
ODMRWK DO OH@POXIE[IFE V VIHHW LFUBPHR QRFURSKEDE IWDWP HQW
DQ&XPLGLW\ UHCDWMI¥ URSHS UR G XEMRIOMEHY H D U FKMER/P P H |
LOQWHUF URS$SDFIH/WLEBESBLFBWURI@RZHUDRQ® KHQFRUSR W
QHFWDU ULFK SOCHOMDY WX ERMERAUD VXE@R®PWOLD SDWH(

7TKHVWXBLJKOLWKWRFSRUW RQIFGWHJIJUDWDG L WD BBBN® R Z O HLL)
VFLHQWHHARPPHQGDWGRIWORKYWDLGSRPDOH PDVQRUHP QWU D W
) X W XHJIHR UF\R X ORGF XRB U R P R VBLLY H U VAU RISGVL\YW HPRQHU YQR D F
YHJHW DMQKRI FDQYPPEZDUHQBIYEPSOHPHGWROQUL Q DW RIJJ ULLLFHK
SUDFWWRIP'S URWFHRV\VWHPLO LEFH@FEH Y FRDIMH\U Y D@ OR@ J WRE
VHFEXULW\ LQ KXPLG UHJLRQV RI :HVW %HQJDO
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3RO O L QIDRQ IR QV KPR V WL WHIF® O R JLHDYA
WK YWV W DUV FX EURGHY HDYEWR V\ V'
UHVLOLBROGALQBWDR®LPSRUWDRO
VXSSRUVELRGLYHDQIGMRRGSURG XF WL
DIULFX OWRBSEY3% (6 ZLWKHVWLPI

RIWKHOREIRREURSURGXFWRRQY
GHSHQGRQBROOLQDWRLHADO % \
GHSHQGLRUR QQ D W XHIPBROV\VWHB Y LW KE
LQGXVWQSPWIVP EH U 8 INH VP DOXUF
UHORQ SROOLQPDWURQFRIWFURSLHO B
QXWULWILWRRROOLQDWRU GHBEBURYQ'
HVVHQWLBOR QX W WLK-DNY Y HRDAD Q X W
&KDSOLQ .BWPBIU 7LEHVLBIDO
O0XOXQJX HW DO

,QD G G L WM.AR ® HG.IUU HFIRW) W U L BAXRVLURLGF X (
SURGXFWBRIOMD W RRWW'D F U XF LDRO H(
PDLQWD IHFIRYW H?W D E LEQ MXV W D LA Q
ELRGLYHDWQIGMQKDQF HFROR JURFD/Q O
3ROOLQDXNIRRUWKY HS UR G X RWALROEO D
VSHFLWYDIRUPW KR W U X FW»XQUEOQ FW L
IRX QG D WIMRHU UHNRRM\NW/SHPRY L EDE 1
DQEHVRXURKIKPHURWKRUIDQLV®% (
)$2 7KHVHQWH U D W ROV
HFRORILHWORDA®R QW U VERVW W D E RQ
IRRBHED QG FRV\VWHBY LFKI O R EDHF O
LQSROOL GRWRODWNEQNVYHWQKD E LVWRW
H[FHVVLYHMVMWAKXVH 'DV HWDO
HQYLURQPISRW D ®W.IQRMUR G XRWILG@WQD \
VSHFLHYGOLPBWBHQOH DGW®&LJQL I LOFRD
RIERWHKLRGLY HOUQ/GR\R & \ VW H BR WAWD O
388& 7KHOR\VRM SR O O L QDRHIN
OLQNHRIHG X FIHIRS. HOGRZHUX D@ & H H
TXDODWGLPLQLDKWMA LVBLLR & DK WP D
GLHWYHH@® O *D U L E HOEEQ $PRQ
W KSR O O L QDHMHR'UW KMRVWILFLBRWO L C
D Q @ KGIH F OR IE H HIMW KIHJ U L F X O\D R GIVE |
GXMWRJULFXQWWHDY L RFDYEXMOR R R\
VHPLQDWXJIBIOV DM@ VMG HR V H % D V)
DO 7KHUHIRWKHR QVHIUR@WS RO OLC
DQGNKHKDELW®IW\SODD VLIQLILER QM
VXV WD L QLIQIL F X O VBXJWREEX F W IDYLGVY X U
OLYHOLKRRGV EXW DOVR IRU HQVXL

Q X W U MM ER QL0 8 WO 3 R WRWWY O

7KHGHFORQSIRO O L QPRWRKB/Y HP DM RAR F
HFRQREPBDHAWRR X Q WO L RBG LK H URD G
VPDOQ®DUJLODWPHENMSH®®V W D FEQH
\LHOGV IRU WKHLU OLYHOLKRRG %

$JULFXOVEXWBNQILFDWQBOROOLQDWH
FURSSIMMQYWHB®DD YLWDROMHOHQKDQ
HFRV\WWHBYLERYUR YREQRSUR G X FWLQ
HQVXUWRBIHVLO RHIFURHFRV\\VTWE 8 V\
PRQRFXO\NIXBHD\YWHPWMWGR LPSOLILR
W KWX U UR X @ODLFIV EBSHKUW RHDW B R
RI10R WMV R X UF®I® HF OLQHR O O L GD WHR
DQOEXQGDQ@VHAKDUKWMNH .HQQHIBW (

,QFRQW UBIYWH U VILD URG § IV W HWR/¥K
LQFORGH W IFSJRMS H F LRHW K HOR Z H UBLGDD)
DQG/HPL QDWDEDYDWVRN LRRQWLQBR
GLYHVUR MU RHYH F VDIE R O WHRDKSHR O O L
WKURXJWRHEWR SSVODVROQULEBGOL
'DLQHVH HW DO

3ROOLQDWRU SUDHF@G®HWH QWHUFU
PDLQWDLIQHDEDUJLQEVYWRLOGIOR ZH]
UHGXFEAYWLRVGBBIRWQOAXVWBRQOL
FRPPXQL®XW®\HRD KD QRO O L QDHNVLYRG
FURSWODDX@VDDFV :RRGFRIFWO
7KHVW\VWHPRQW U LW RW H D WIHHO/GN D E
LPSURYHEDW & HHGHWQ &K LJKIQXW UL
TXDORVEWURG XEBIU L E BIGEEQ ORUHR
GLYHUVIFURSSLMYWHRQKDQ®H QG V
FRQQHFWRFL®\ERHND QR WHRRIHIDAG H C
|OREHW Z HDGE L WDKN FIKVF U X FLIDWR Q J
DJULFXOWXUDO VXVWDLQDELOLW\

,QWKHARQWR]WP DO OK RV RXUFH
IDUPVXFRSSURDFKHIDUWLFXODUWX OE
WKH\SURPRWHFRORJLEQWHQVLILFD
ELRGLYHUVLWF EDWMGH® F W LIRIDW KW K
H[WHU®RBPIOFIDQ S X WNRV X VW BLUR G X F
%RPPDUARO 7K X\8 UR P RWALQMH U
DQGSROOLQ DWRINIRIS SN QW HPB'S R W H
NHVW UDVRHUNRFQ FL OUQLF X GW R G & BA\LL
ELRGLY WFRQMMU YIDQMRREGH F X URW DAV |
IDFH Rl JOREDO HQYLURQPHQWDO F



TKHKXPLBQGEXWURILHDRO F O IFHRE/GLLANRI
"HVWoHQJIJPDWHVHQRW LT XHRIFKDOOHI®
VXVWDLREUOE®WHRGXFWKR@HUHKDUDFW
E\KLJKUHODKVRYELBYRORPRHLG/RBDLC
DQG OHYDWHPG H U D MRARAAR/IW K\HH D U K
SURYLMEBYRXUBEQ&ALVWIFRIQGWRBUROLI
FURGLVHRXWEUHDNG® K\VLRO RJIW BJBHC

FURSWXPDHWO $QLOPDHWO +LS
KXPLGRDQYG&HUVLOMBDGW QM XSS RVUKID ¢
PXOWLSOLFIDIWQROQIQ GEDFWHBEDWXR.
SDUWLFX@DEBE¥@\JHWDEQ® R UW L F XXQ\R
OHDGW®LJQLILFRORWM HOWR ()&& o
ULFH EDNVWEHSN VDWW W DOFINNM/ HEPR U HOUQ
OHDROGHUMRDLQPDXVIBXHVKLIKHOI

KXPLGHWHVWLYIHQ DDQOGR Q MKW V KK R ¥
. XPDU HW DO

$JULFXOMQW IOV LILEOXWPLRER QHR I HV
%HQJDKDV KLVWRULEB®Q@IVVRFLDIMP

PRQRFURSSDQULFXWREBABPLQDRFIDG
FXOWLY ZWILRRF FXSIRIMMHKDOR | WKHUR
FURSSIHGHBRWHW O SORXJIKLIK \LF
YDULHWQIBVU UL JDM[ISP@ V LKRDYY LP SUR
SURGXFWWXLIWDFRI FURSLYHUVLILEL
UHGXFHWGURHFRV\\WWMPO L HEQIFSHO H W R
QXWULBQBQFUHIYXBQ® H U BVEBRLFHORMWW E L
DQ 8D UNHW WD FENVFIKWUKPWS H 6 W X (
IURRVK*D QJBHOM@ERUWK3DUJDGRVW
LQGLFWWHRNY HWKSDVWKUBHFDGEDG.
SRWDMQRRLOVKBGH[SD Q GIHW KHM[SH QR
SXOVBQGRWKHWHJIXPHWDGMWRGHFUH
ELRGLY HDQWARO R YW DEZ DWWEKFHUR S ¢
VIVWHP 5R\ HW DO

+LIJKDWPRVSKKXREGLMWOVRQ IO XH GRH
UHSUR G XFWRFHMM IBVI H F WBLRQIAKH QU D \
YLDELDQ®WLJIBBFHSWALLYIKANKP L G GW U
WKHORZH ULIDD VRI® G X F$HR/0 OHRQ JH DG
JHUP L QDHVILFBER K L PO W L P D FVS-DOWX V. k
DQWHH®UPDWLRD QW O +DUUD® (

&UR L WKS HRUH[S RV HGR WMOUJ X F
VXFKOVPDQ\YHJHWDPQBNWJXLWSHFLBY
SDUWLFXBQVYDWRWKHMHHFRMKLFEHD G
IXQJDO LQIHFWLRQV XQGHU PRLVW
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2YHUD OMKHFRQYHUJHRFHSHVWSUHV\
PRQRFURSSLRQ®G KLJK KXPLGLW\ L
UHSUR G XAWLEREV DV X E V W DIQBWIDDAR D N
LVQHXWORVVLEOWHUQB \SRMWMLIQLI
FKDOOHWEHNRSUR G X FVDIQMZ WY WD L QD
KXPLGWHJLRRN:HVW%HQJIDIKHDJULFX
LOWHQVLILEDOWGIRED UW L F X QMK X P |
UHJLRRIVHVWoHQJRDVEHHQ@VVRFLEZW
ODQGVFES®IMWNPW\UH G XEBIE L WOLMW L
IRUSROOLQDWRUXLGHVSUHIERS W LR
PRQRFXOWXARHS OHGLWKULVLQIHVW
GHSHQGHK®MKD UB B G X FEHRGWKKDIE X Q G |
DQGGLYHUWIWSROOLQDMREUM V VIVE® §
FKDO O HRDI\HEW Q HIUWR QW H J UFDD/HDG H F
VW UDVWMKBRN? E LBDWRGL Y HU VL I ISROVOL
IULHQGDOUPL@QGFOLPDWH UBVYD®G WHA
VWUHQJWKHBRORJIJLGBF R QR PLVED E R
VPDOOKROGHU IDUPLQJ V\VWHPV L(

7 K LWW XIGE H V IHIXE) L WAKKHL R ID G G U H WK K
FKDO O HQURFVXVR@IURSSEQD FWLEMN V|
DJURHFRV\RWHPHH Q JDICHL UR BW H FLVWN
HYDOXDWRZ VHDVRQDBORSSLQ@EDWW
LQWHUF URWYSIDWE QI@RQ F YRS HW DAD
VXVWBR® OLQDWR U \DIEX\Q G D @FRMHE OR
UHVRXDNBDLOWEKAVHFRQEWRGHYHO
SUDFWQR B DUH®D\H YID@GR Z FRWMP HZ RR
SROOLQDWRUBURSEHER@EIAP EHD GRS WI
QX W U LJW U R @@\ P D IDQJ PD/F U RWKIHH J L B
FRPELQDWJVWHPDWYERPZH[LVWQDWH |
ZLWKHOG EVXWGCHNKUBIHV H DZLRBOV W HWR
EULGRIMHUUNQWZOH®BYQSURYDEMWLR
LQVLJKWYV IRU ERWK IDUPHUV DQG

7R HYDOXDWHDVRQBPORSSLGDWW
LOWHUFURSBEQWDRPIG\RQ FYRSHWLD
UHODWLRMKHUROHOV XVWDUYROOL
GLYHUVDEXQGDQPH)G IORUDJHVR:
DYDLODELOLW)\ LQ KXPLG DJURHF
7R GHYHOMS SROOLQDWRUHRURB!
IUDPHZRRIG X W U LJ\Y URE@VE P D (DAJ PL\
‘HVW %HQJDO EDVHG RQ WKH ILQ
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0 RUIH WDQ WUHH TXDUMWY RI WH Z RUGV GDGQI IRRG

FLRSV GHSHQG DAVBDWMOQ SDUN RQ DQIP DOSRADDMRQ
%HHV EXWUTHY 1@V EHVBN ELLGEV DQG EDV WDQM HU
SR@Q ILRP RQH I&Z HUVR DORWHU HQVXUQJ [ KIWDQG
VHHG IRP DARQ HOKDQAQJ ARS \ IHG DQG P SIRYIQU
WH TXDDW Rl SUIRGXFH 3RWV HAWDO 0 DIQWIQQY
DQG HOKDQAQJ SRADDVRU SRSXOMRQV DQG GLYHUAW [Q
P DOIDLP V IV WXV D FROVHUIDARQ DQG IRRG VHEXUW
SURUW 8 QWG 1 DWRQV HVSHAD® LQ WH IDFH Rl
RQIRIQ) @QG XVH FKDQIH DQG KDEMWI LDI P HOMMRQ
LORUHDMQ
SROMRQ DQG GHRUHDMQJ UHVRXUAH GlYHUW 3RWV HWDO
' [F\V HWDO 2 QH HIHPAYH DSSWRDFK \R
VAMBIQIQJ
OQGVDSHY IV WH DGRSWRQ Rl SRADDWUIUHQGO
P DQDUHP HOAMDQG GHMIQ SWDPWEHY 3% 6 3RW
HWDO ,Q SDUAEX@U SUHVHIMQI VHP LQDWILDODQG
QDWUDOKDEVDW QHDU WH IDLP V FDQ EH EHQH LFDO DV
WHH DUV SWRYIGH WJIQUIEDQW UHVRXUAHV  IRU
SRADDWRY/  IOFOGQI  IRUIIQJ  DQG  QHVMWQY
RSSRUMQMEV 5LENHWY HWDO * DUED@LHADO
&R®! HADO 7VFKDUQIWH HADO ) DLP HW/ KDYH

T WG FRQWRORYHUWH VXURXQGIQI HQYILRQP HQWEXW

WH FDQ P D\H [P SIRYHP HQW Z WKIQ WHURZ Q IDWP V
+RZ HYHU WY QRWZ HDXQGHUARRG Z KHWHU VXFK RQ
IDLP UIHWRUDARQ HIIRUN DPXD@® HOKDOFH SLRGXPURQ
+HOFH DY IP SRUBQMR IXG WHVH SUDPAFHV GILHAD
DWKH IDLP BIYHO

SHWHGH DSSGDARQ  HQYILRQP HOWO

SRADDARQ VHWIFHV 1Q  DIJUFX@XDO

3ROOL GHWRKQEHHQGHQWDRWMNGJIQLI
JOREF®QFHWB®UW L F XIODRROXA Q W WZLKHY
DJULFXGWRDWL P SR UWIRDER O O L QIRW
WKED FNE RFH SLHOGXD W8 H HGH VQ GR F
TXDOEZKWHNGWVDSSHDYURKFR\HG X KDWY
IRUIDUPHUEXWD OVRLJQDEUWRDGHEROR
FRQVHTXHIQFHYXGHGX MG RGXFRIZR
SODQWEGLVUXRWRRY\VWW D E L3RI

3% (6 ,Q ,QGLDRQJURHFRYV
GRPLQDENMBDOOKRIDUFHSEROOL QRWR
HYHBPRUKPSOLFDVRIURRRW H F X UL @G X |
OLYHOLKRRGV )$2

3RO O L QOHFRU QG U LY BQP X O W LLISIOMH U
IDFWR:UWGHV S UHKDE L WIRNKDVIUDJP H (
ODQGVFDSIPRY IHYN HQMILIDMD Q @ H V\
VSDFHWQQHBW O +HB\SHVWLDBPRQ
KHUELRNVGH ZHHDV VR FLDIWEKG Y H H VI
RQSROOLGBEWEREQFKH] % DWRNK X\V

ZKLOMRQRFXOW XU HDEPLIHAVWHRWG |
|0 R GD ® H AWM RRYDXQ Y LAYFDXID VHREDO

,QYDVVSHFLAOLP YO YLD D Q®WWS UHR
SDWKR JIKQW KIRW VMK HVMWUHV%HRZ
3D[WRQ .HUMWO 5DSIXAJEDQL]DWQ
L QG XV IVULLDFX @ BARMUBD Q V | RUPMIGU R J |
IDUPODRQ@WR P SO LUWHMR X UF HODRREW F
SODFERWDQDJBG GLOSRIO®DVEREB XOD
XQGHU VHYHUH SUHVVXUH 'LFNV H



$IUEXAMLDO IOMOMLIEDARQ KDV FUHDWG P SAIHG
OQGVFDSHY G\ | DYRWDE®! | RUSRADDWRY/ + LJK SHVAAGH

GHSHQGHQOR DQG P RQRARSSIQ) HGXFH SRADRU

DEXQGDQRH DQG GLYHUW 3RWV HADO ' HRIQHV 1Q
QDXWDO SRADDARQ IQAHDW HIDQAH RQ  DUALADO
SRADDMRQ VHYIEHV RU LHQMG EHH FREBQHV WDIMQU
SURGXPAWRQ FRW 7KH P DRUFDXVHV DUH QAMG EHERZ

+ DEVDWERW DQG | LDIP HQVMRQ 7KH H SDOMRQ
Rl DJUFX®XWH XUEDQ] DWRQ GHRUAWIMRQ KDV ®G R
H WIOUWYH GHVWAXPARQ DQG 1WDIP HQUMRQ Rl QDVUDO
KDEMDW . HQQHG. HWDO 3RADDRY/ VXK DV Z I
EHHV DQG EXWMU@HV GHSHQG RQ GLYHUH YHI HVDARQ |RU
IRIIIQ) DQG QHVAQJ ) LDIP HQMRQ HGXFHV [ ®RWDO
DYDIDEIDN SUHYHQW P RYHP HQAEHVE HHQ SDWKHV DQG
GFUHDHY JHH 1GZ IQFHDMQ] HWOPARQ UW
+ DUIVRQ HADO / RWRI KHGJHWRZ V 1 IHTG P DUILQV
DQG IDMRZ OQGV I XUMHU UHGXFHV KDEMDWTXDOW 1Q

DJ UEX@XUDODQGVDSHY

3HWIFLGH X\H : LGHVSUHDG SHWELGH X\VH LV RQH R
WH P RAWWWLI QUIEDQMKUHDW VR SRADDVRY/ DQG RWHU
LOVHRW DV Z HD 1 HRQERWORIG LOVHPWAGHY FDXVH ERWK
DFXW P RUBOA DQG FKURQIE VXE GMKDCH | HAW LOFOXGLQJ
IP SDILHG QDYLJDARQ P HP R DQG IRUIIQJ : RRGARAN
HW DO 6VEQBA  HW DO ) XQIIHGHY DQG
KHELIAGHYV 1QGUHAD DIIHPW SRADDRY B\ UHGXAQ

IO GYHUW DQG DOMUQ) SR®Q DG QHAERU
P IRREIRP HV 0 X@D HWDO &KWRQE H SRVXWH

ZHD\NHQV PP XQW  IQFUHDMQ)  \XVAHSMEION R
SDMRIHQV 6EQRKH YD\R @ \ AKX\ V

0 RQORFXOXWH IDWP IQJ $OQRWHU FDXWH Rl
SRADDRU GHFOH IV H WIOMYH XVH Rl P RQRFX@XH
VI VWP V Z KHH @UWH DUHDV DIH SOQWG Z W D MQI G
ARS GUDWFD® HGXAQ] |&RWDOGLYHMW DQG VHDVRQDO
FROAQXIW Rl IRRG UIHVRXUAHV * RXQRQ HWDO
3RADDRY GHSHQGHQW RQ GIYHUH IGZHY VWXITHU
OXWMRQDO VAWHW  GXUQ) QRQE®RP Q] SHURGV
0 RORFX@XUHV DOR HIP LODWM Z LGS YHI HVDARQ WDWARI | HY/
QHVWQ) VXEVADWV DQG DOMUQDWYH IRUDJH DQG WH\
IOMOMI\  WHIDOFH RQ  SHWHAGHY  FRP SRXQGQJ
SRADDRUGHFIH
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&QP D FKDQIH &P DM FKDQIH LIV DQORWHU
PDWU IDARU IQOHQAQ) SRADDRU GHFH  Z KIFK
lP SDFW SRADDRY WRXJK DOMHG WP SHIDWH DQG
WDIQDD IQAHDHG KHDW HWHP HV DQG  \KUW 1O
WDWRQDON ~ ,38& 0DQ  SRAQDWY/ DH
WP SHDWUH VHOMWH H WHP H KHDWRU XQH SHAMG
FRG \VSH GIMXSWDRWW DQG VXUAYDO . HUWJ HWDO

&KDQIHV 1Q SOQNSKHOR®RI\ FDXVH P MP DWKHV
EHVE HHQ I®RZHUQ) WP HV DQG SRAQDWRU HP HUHQAH
0 HP P RMWHWDO $OMHG FTP DM SDMADV DOR
WKUW JHRIWSKIFDO WDQIHV  UHVXGMY  1Q  KDEMDW

P VP DWK RUGRFDCH WOPARQV

3DVIKRIHQV DQG SDUDMVAV 3DWRIHQV VXFK DV
YIWXVHV IXQIL DQG EDAMUD DQG SDUDVWA @\H 9DULRD
GHVAKRRUP WAV DQG 1 RHP DVSS  KDYH FDXVHG VHYHUH
GHFIOHV 1Q P DQDIHG DQG Z IG5 SRADDRU SRSXOMARQY
WRZQ 3D[WRQ ) YAMHWDO 6WHW | LRP
SHWHAGHY KDEMDW ®W DQG LQDGHTXDWM QXWIMRQ
IXUMHU L.OFUHDVHV YX@HDEION VR GMADWH  7KH JBEDO
P RYHP HQWRI P DQDUHG EHHV DFFHBILDWAY WH VSUHDG R
SDWRIHQVR Z L@ VSHAHV

6ALHQM LF TP H 6HID\RD

6AHQMLE P H / DQEQDECPHD
&RP P RQQLP H 3X\MV

&RP P RQQLP H &KDNKQD
ILVAQ) SRAICDRY %+ EOHEDQGG  9MAQ) SRICDRY %H/ EXRUI®

BH BAWIO PRK
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,QYDWYH VSHFHV 1RQQDWH VSHAHV GIMXSW
@FDOHFR®JIFDCEDDQAHY ,QYDVMYH S@QW FDQ GRP LODWM
HARV VWP V DQG LHGXFH QDWYH |GRWDOGLYHUAW @ IMQJ
IRUDJH 1RU QDAYH SRADDWRY/ 6\RXW 0 RUDBNV
,QYDVYH SRADWRWY/ VXFK DV $SIV P HHD 1Q FHIBIQ
LHJIRQV RXWRP SHM QDWYH EHHV DQG FDQ WDQWP W
GMDWHV 5XWR $@HQ SUHGDRY/ DQG SDUDVWY
FDQ FUHDW FOVADGIQ) QHIDWH HIHRW RQ SRADDWRU
SRSXOMRQV

6AHQAILE TP H 2APXP EDICBP

S8RPPRQQPH +6 7XOL

9\VAQ) SRACDRY +RH B-HY $QVAHID $ GRYDE
WQIGWEH THIDIRXD  KRHIQH/



$FDGHP LIE GDWEDVHV VXK DV 1 &% 3XEP HG DQG * RRIGH

BAKROU ZHH WDUKHG XMQ) NHAZRWGV LOFXGQ

SRADDARQ  SRADDRUIUHQG® HARSSIQ)  DQG

SRADDARQ 1Q KXP IG WHIIRQV IRU D FRP SUHKHQWYH

HVHZ Rl H MAQJ IHVHDUK RQ SRADARQ DQG ALRSSIQJ

SWDPWEHV Z I SDUAEX@UHP SKDVY RQ WXGLHY LHBIYDQW
W KXP IG DQG VXEWRSIFDOHQYILRQP HQW 7KLV D@RZ V
WH IGHOWIEDMRQ Rl SDMALDV JDSV DQG RSSRUMQUMHY
10 WH FXUHQWERG R NQRZ BGJH ,Q SDID®O IHG

VXUH V DUH EHQI FDUIHG RXWDRLRW VHBPMG WV 1O
© HW %HQIDO 7KHH WXUMH V GRFXP HOMG FRSSIQU

SWAWEHY VHDVRQDOI®Z HUQ) SDMALDY WH H WQWRI

IOMUARSSIQI DQG WH SUHVHOFH Rl QRQ FLRS YHIHVMRQ
VXK DV Z HHGV KHGIHWRZV DQG Z @G |&Z HUIQ] SOQW
WDWDPWDV VXSSGP HQELY UHVRXUAHY [RU SRADDRYY

2 EVHUDWRQY RQ WH GIYHUW DQG DEXQGDQFH R

SRADDRUVSHAHV 1Q GLLIHIHOWARSSIQ A MP V Z LOEH

UHRWEHG SWRYIGQ) HP SIUFDOIQWIKW IOR WH TNV
EHVE HHQ DJ UFX@XDCSDRWEHY DQG SRADRUKHDOK

6AHQAILF QP H / HEDVDEHD
&RP P RQQDP H 6KZHBRQ GIRBXKSL

9LVAQ) SRACDRY / H PAMMUE-H 0 HIDAI@EH  $QVAHID $3V
RIDD

i AO3(<#IL L O

LA5S5(< YAOR2"O( < 50l OALL(<#IL YY O<
"AOI<] YOY(A<I# O <Sl < I" O S
<I']; ( 10 #(A<SIA"Ii SYI <# 5

) DUP HUVXUYH\

0 RAWRI WH VXUH V Z HH FRQGXPMG 1Q WH BRXWK
3DUDQDV GMMPW FRYHUQI DUHDV VXAK DV %DVDQW
YDINKQMDSXU ~ 6DUDUEHHS  3DMDSWIDAWP D DQG
1DP NKDQD 2 UDQI DARQV LOFOGIQI  5XQQHY  DQG
0 DGKXEDQ %76 -* 9. 6XQGDUEDQV ' 5&6& DQG 1(: 6
DWMMG XV 1Q FRQGXPMDI WHVH VXUH\ V Z W YDURXV
IDUP HW/

6 FLHQVIAAXUYH\

$ VRDCR! WILIMHQ VAHQWAN DQG SRARDARQ UHVHDUKHLY/
ZHH VXUHHG SUPDU® IWRP : HVW %HQIDO DQG
YDQIDRWH 7KH VXUH RXWRP H 1V QMG L1Q WH UHVXOV

VHARRQ

9VAQ) SRACDRY / HI PAMUEHHY 0 HICRUQEH

6AHOMIFQIP H -+ JURKDUEX DT
SOSHOMUEHH ;\GFRD\S  $QVARIDD

&RP P RQCDP H . XBNDWD \ZHMDD

6AHQMLEQDP H U] SFRPEHY/
&RP P RQQIP H 7UGKDLD NRAEREP
9LVAQ) SRACDMY 9%H/ EXMUGO PRM
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5HVXAVRI VIKH) DUP HUBXUYH\

$ VRECR  IDWP HY/ SUP DU® ILRP 6RXW  3DUDQDV : HW4HQIDOZ HH VXUH HG VR GREXP HOWH MAQJ ALRSSIQJ
SDMADY QRQ ARS YHIHIMRQ SRADDRUGLYHUAW DG FROADIQW VR DERSWQJ SRAQDRUIUHQGO 1DLP LQJ SLDPAEHV
7KHVXUH UHSRUNV DUH QAMG EHBZ

0$-25 121 &523 3/$176 )281' ,1 )$50(56 ),(/'6

7$%/( &20021 121 &523 $1' :,/' 3/$176 5(3257(' %< )$50(56

SRP RHD 0 RUQQ) JE 7HDNRFKX 7un<mmmmrzﬁa?bm &RFAQID IQAFD WSH
%HUDFKDP SD  %4HUD FKDP SD 30(P HID WXEWD 7XOL 2 AP XP \DQRXP
$NDQGD &DERWRSLY JLIDQMD &URVRQ &RGDHXP YDUHIDWP
0 INDQIDVS &QP EIQJ ZHHG 0 INDQID P LIFIDQMD &WDSH WP LQH 7DEHLDHP RQBCD GLYDUFDWD
' DVKLD ' DD P HMO * LHHQ P LONZ HHG $\VFGBSIDV FXUDWDYFD
&KIDQD LRVH  &KLQD LRVH + LEIVFXV LRVD MQHMY %X QRSKRO ®FDCFIP EHUVKWXE  SRWME® &BLRGHIGXP \S
Y\ JRXUWG &RFAQID JUDQAY * HLP DQ\ SDVD RFDCRUQDP HQWEA RIDIH SOQW

) DUP HY UHSRUMG D GLYHUWH DWHP EQUH RI QRQ ARS DQG Z L@ | &Z HUQJ SOQW JURZ Q] QDD DRQJ | IHG P DUILQV
KRP HAMDGV DQG XQFXGYDWG DUHDV ) LHTXHQWD LHSRUMG VSHAHV LOFOXGHG 7XOL 2 AP XP \DQRXP  $NDQGD &DBRWRSLY
JLIDOMD ,SRP R-DVSS 0 INDQD P IFLDQKD ' DD P HMO+ LELVAXYV URVD MGHMY &RFAQID JUDQEY DQG 30(P HID LKEWD
6HYHUDCRUQDP HQUECDQG QDWILDAED RAFXULIQ) VSHAHY Z HUH DOR FRP P RQ® SUHVHQW7KHVH SOQW SURYIGH FRQOAQXRXV | GRUDC
UHVRXUPHV RXWIGH WH RLRSSLQJ VHDVRQ DQG DUH @NHO VR VXSSRUASRADRUSRSXMMRQVE\ VXSSOLQ) QHABUDQG SRBIQ
Z KHQ FXGRYDWG FLRSV DLH QRW®&Z HUQJ

7$%/( 0$-25 32//,1$7256 2) '20,1%$17 121 &523 3/$176

1RQ &URS 30DQW ODMRU 3ROOLQDWRUV 2EVHUYH
7XQL 2 AP XP \DQRMP +ROH EHHV $SIVAFHDQD $ GRUDE VMWQIGMWEHHY 7THADIRQX® KRYHUTHV
$NDQGD &DERAWRSLY JLIDQMD &DUSHQMUEHHY ; \ BFRSD\SS  KRQH EHHV EXWMUTHY ' DQDXV\VSS
,SRP RHD &DUSHQMUEHHY ®DIFXWHMUEHHY EXWHMU@HV KDZ NP RV
&UDSH WP LQH 7DEHLDHP RQECD GLYDUED\WD %HHV EXWAUTHY P RWY HVSHADE VSKIQ P RV
' DVKLD ' DMWD P HMO +DZ NP RV 6SKIQIIGDH FDUSHOWIUEHHV
&WRVRQ 0 INDQADVS + ROH EHHV KRYHU@HV P DOVROA EHHV
&KLOD LRVH + LEIVFXVLRD MCHMY &DUSHQMUEHHY EXP EGEHHV EXWMUQHY
Y\ JRXUWG &RAAQID JIDQAYV + ROH EHHV ®DIFXWMUEHHV [@HV
9%HUD FKDP SD 30(P HUD XELD / DUHEHHV EXWHU@HY DQG QRAMUDCP RWY
* IHHQP LONZ HHG $\FBBIDVVS 0 RQDUAK EXWMU@HV KRQH EHHV Z DVSV

7KHVXUH IQGIFDWG WDWORQ ALRS SOQW DMDPMG D Z IGH LDQIH Rl SRAQDWRY/ + ROH EHHV $SIVVSS  Z HHHWH P RW

| LHT XHQWD REVHUYHG YMVRYY [RERZ HG E\ FDLSHQMUEHHY ; \ RFRSDVSS  \WMQUGMW/EHHV 7THADIRQX@VSS  BDI FX\WMUEHHY

KRYHU@HV EXWMU@HY KDZ NP RV DQG RFFDMRQD@® Z DVSV 6SHAHV VXK DV 7X®LDQG $NDQGD VXSSRUMG P XGAS®I

SRADDWRUJWRXSV Z KIGI' DMUWD Z DVP DIQD YMWG E\ KDZ NP RV 6P LOWD ,SRP RHD DQG &KIQD LRVH DMDRMG GLIH EHHV

DQG EXWMUTHV KLIKQIKWQJ WH HFREJLFDAP SRUBQAHRI P DIQWIQIQUI GLYHUH QRQ ARS YHIHVIMRQ Z IWKIQ DI UEXOXLDO
OQGVFDSHV
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&DVIWIRU

0 DNRU&LRSV

/ HDI\ QHIHWRE®!

XW ' KPP WAN : DVAUVSIOQDFK 0 DDEDUVSIODRK

) UKV HI HVEBN / DGIHVIIQIHU
) KW %DQDQD * XDYD 3DSD\ D &XWILG DSS®I / HP RQ 6XJDUSGP ' DMSOP  &RFRQXW
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P HAAOOSOON DG QHABUURK | GZ HIQ) \SHAHYZ W P DNIUFURSVAR HOUKUH FRQIDRXV| (LDCDYDIDEL QW
WURKIKRAWRHIURZ QI VFDURQ 7KHHWK P VDUHH SHAMG VR HIKDQFH SRIDRUCEXQEDRHZ KB
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5HVHDUFKHWY HP SKDM]H ViKH HI I HAYHQHW Rl

SRA@ODVRU | UHQGO SIDAIFHY ~ WXFK DV
IQMIARSSIQ) HGXAQ) XWH R SHWAGH GXUQ]

IGZHIQ) VWDWRQV DQG DGYIFH R LQFRUSRUIDM
QHRBUUEK SOQW @H 6HVDP XP IQAFXP  7XUWH.D
VXEXOMD DQG +DP HID SDMQV

7KHWH IV WURQJ FRQYHUHQFH EHVEZ HHQ 1DWP HU
REVHUYDMRQV DQG WFHQWILF LQWIKW HVSHAD®
WHIDWEQ) WH P SRUBQFH Rl EHHV DQG P [ HG
YHIHMMRQ KRZHYHU IDPPHY KDYH @@ WG
DZDIHHW Rl VROEY EHHV WMBKIG 1@V DQG
VAXPXUHG SRADDRUVXSSRUAYH SUDPAFHY

7KH 1IQGQIV WHFRP P HOG DQ LOWAILDWG
SRAQDVRU P DQDIJHP HQW  [WDP HZRWIN  WDW
FRP EIQHV WDGMRQDO NORZ BIGIH Z W VAHQWIE
UHRP P HGDARQVY  IRFXMQI RQ  GYHUMLIHG
ARSSIQ) \HDUWRXQG IGZHUQ] UHVRXUAHV DQG
VXWWELODE® SHVWFALGH P DQDIHP HQW

7KH FRP EIQHG VXWH DQG VWHDVRQDO FLRS
DODOMY VXJIJHW  VIKDW GLYHUM LHG FLRSSLQJ

VA WIHP V VXSSRUMG E\ QDVLD@ RFFXUIQJ QRQ

FLRS SOQW PD IXQPMRQ DV D ®&RZ FRW
SRAODVRU VXSSRUN QHVEZ RIN 0 DIQWEIQQ] WL
ARS QRQARS P RVDF P D FRQMEXWM \R [P SIRYH
\ IHG WRELON HR®JLIFDOUHMAHQRH DQG BQJ WALP

VXWELQDEIDN |RUWP DRGHUIDLP V IQ KXP IG 1 HW
%HQIDO

$ XIJHVWYH FLRS FRP ELODVIRQ NHHSIQJ SRAQDRU
IUHQG® FARS 1Q PIOG IRU 6XQGDEDQ WHIIRQ LV
|IRERZ LU

3WH. KDUW &LRSV

o 0 DQRRS SDWK 3XP SNQ %JQWMCRU&KID
2ND 9%DMO &RZSHD 6Z HHWXW RU
$P DIDQWXV RUO DOEDUVSIQDRK RU,SRP RHD

o 7UHY 1RUM : HWML RUM : HMW 51GIH* RXUG RU
&XFXP EHU 0 DDEDUVSIQDRK

o 8QGHU7UHWY * IQIHU 7XWP HUF ( GISKDQWRRW
\DP

o URXQGEDU 6XQ®ZHU 0 DWRG

°© +HGIHWZ MCGH 3DSD\D /HP RQ

o +HEVSDWK 0 IQW

. KDUW &RSV

o 0 DQRRS SDWK 3XP SNQ 2ND 9%JQWO
0O DWRG 7XOL &RZSHD ®REID $P DIDOW RU
0 DO@EDUGSIQDK RU,SRP HD 6Z HHWSRVMR DV

OrH P XKL
°© 7UHQY 1 RUM : HWML RUM : HW YRWBI* RXUG
SIGIH* RXUG  UAWMUIRXUG

8 QGHU7UH@Y ( BISKDOQWRRW DP  7DR * LQIHU
YRXQGEDY 3LJHRQSHD

+HGIHWRZ 3DSD\ D %RDG ELQ RQ \D@AHH
+HEVSDWK 0 LW
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