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. DIMIED+ D] HAVD VHIRUP DIRUY) LQSW FKREJ\ DVH 8 QYHWIW R
1RW' DNRD $1\WMUMKH J IDGXDMVIQWH | DOVKH SOQVVR SXWXH D
3K LQFEIFDARUFRXQHIY S FKRBJ\ 6KH KDVEHHQIQROHG IQ
\E R UNVHDUFK WMGEHV RQP 1QE XQHW DG RGH SURMPWRQ EHGHYRBIQV
VH WP . DIMIDLYDAR IQROHG RQFDP SXV 6KH V9 IFH 3UMGHQAR
WHS1' ) LWV HHIDWRQE OF DQGWHDVKBHUR WH 6\XGHQW

3\ FKRBJ IFDCH \WRFIDWRQ

$EVDFW
7KH SXBRH R WH SUVHQAXXG. Z DVR DGG VR \WH ERG. R
QMDMUH H DP IQQ) WH SRWQADAP SDFWR FOWRRP P IQE XQHW
LOMYHQARQ/RQWXGHQAS DFDGHP IE SHURWP DGFH : HDIPHG\R

H DP ICH 1L WH LOMYHQARQ Z RX@ Di | HFWQARGXPWRY 3\ FKRBJ\

NGHOM 1 P HVBP HP RV DQG FREFHQADWRQ DFDGHP IE
UMOHGFH FRXWH SHURWP DGFH P IQE XQHW DG SHUFHLYHG IHW/

' XUQ) WHML Z HHNIQMYHQARQ HDFK FOW SHURG EHIDQZ W D
EUH P 1QG XQHW SIDPAEH P P HADWO DI WUWH H HEFVH \WYGHQN
Z HUH DVNHG VR Z UMM D \XP P DY VR HIFRXUDJ H DAMMQRYHGHW DQG
SDWFISDAWRQ : H | RXQG WDVINH LOMYHQARQ P SURYHG \WXGHQM

P IQE XQHWDQG P FVBP HP R DQG FRFHQADMRQ : HDOR IRXQG
WDWP RUH | BHTXHOASIDPWEH Z DV DWRFIDWMG Z W BHGXFHG
SHUFHYHG MW DQG EFWMUFRXWH J UDGHV 2 YHIDOWH | LQAQIV
\KRZ WDWD EUH FOMRRP FDQEH XVHG VR VKSSRWKMGHOAS

FREFHADWRQ Z HOEH(D
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0 HQRU' U 6KDURQ& DURQ

0\ D +HYEHIRQLYD JIDGXDOWY VHIRUDVWKH 8 QYHWIW R 1 R
' DNRD 81' SXWXQ) EDFKHRWGHI BHHVIQ( Q) OK DQG
&RP P XQFDWRQ DVZ HODVFHWIFDWVIQ: UMY  ( QWY DQG
) BIFK 0\ UDV UVHDUFK LV VSRQRUAG WURXJ K KHUP HP EHUIKLS DVD
5RDG( 0 F1DIUSFKROUDQG | REXVHVRQZ RING) Z W

FROMP SRV SUVHQV 4DFNS 6 $P HIFDQP HP RIU
KIWRUFDOCRG IFWRQ DQG WKHRUE ,QDGEMRQVR EHQJ DO F1DWU
6FKRDU O \ D DOR Z ROWDWKHS1' : UM & HQMU\HYHVDV

0 DQDJIIQ) (GMRUR 81' sVFDP SXV@MIW P DI D] I(H) BRGZ DODJG
VD P HP EHUR WH GDGHYKIS FDEICHAIRUS 1 VUDFNGWGEHY
3URVIFW

$EVDFW

7KLY BMDUFK SURMPWDHY Z Q) ( Q) @K DQG UDFNG\YGHYDQG DIP V
R H SGUHWH IG-D Rl @MDY SUMHYDWRQWURX] K KIWRUEDO

QRQ IEWRQ DQG YDFNS$ P HUEDQP HP RU $VD JHQUH QRQIPWRQRI I HWY
WH DELOW VR DWHW DQG DQDO] HWH XVH R @QJ XDJ H DVD YMBO

| DARUQ\KDSIQ) WH XQEHWEQEQ) R KIWRUEDCFRQM W DFURW
WP H $VINBHOWA VR P HP RIU WHUH 1V D SDUWEXOUI REXV RQ DWHWIQ)
WH X\VH R DXWRWYOQI XDJ HDVD Z Dy VR GAVFUEH DQG SUVHYH WHU
OHG H SHIHGFH LQD SDWEXOUMP H DQG SOFH 8 @ DIMO MV WH
UHVHDUFKHWV J RDOR H SBUH KRZ DXWRWXVH R FRQMP SRIDUY

OQI XD H LQKIWRIEDARG IFWRQP D\ D@Z 1RUD UAKDSIQ) DQG RU
QHZ DSSURDFK | RUXQGHWABIQEQ) 1Q OHGFHVRQ SHYRDADUDAYH 1Q
WHIRP R P HP RU Z KIFK Z L@EHH IMERW WH UMHDUFKHUDQG
UDGHY DO
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0 HQRU' U 6DUDK SREIQRQ

6P DQMD , YHURQWNMGHV & RP P XQFDMRQ6 FIHFHVDQG' DWREHY
([ SHUHGFH RAMGH R VFKRROBIG\R P\ IQMIAVAIQ\MLY | IHT DQG Z LO
FRQADXH R EH D P RAYDWE 1Q OHGFH WURXI KRAP\ FDUHHU , DP

| DVFICDWG Z MY YDURXV\SHHFK DQG OQ) XDJ H GMRGHY DQG

LOMI IDWY) WHUIDS\ LOR | DP L0V QHVVR KHS WHP FRP P XQEDWM

Z W WH Z RO DIRXQGWHP  6KH LV IQMUIHMG LQ UVHDUFKLQY

OQI XDJ H DFTXMWRQP HWRGVZ W P 1QP DOR QRQ \SHDNQJ * HWEOV
OQI XDJ H BDHYRQWH DXNP \SHAWKP

$EVADFW

* HWEBXOV DQ) XDIH/ HDWHWY * // 1V D WHRUHWFDCDSSURDFK R

OQ XDIH GDRQ) WDWRFXVHVRQKRZ BDUHY SHFHYH DQG
RUDQ]HOQXDIH $FFREQ] VR WL DSSURDFK OQI XDIH LV
SHUFHYHG DVD Z KRB IDWHUWDQDVD FRBPWRQR! [QAYGXDY REBV
DQG SKUDVAV * // HP SKDM] HV\WH P SRUBGFH R' FROM WDQG WH

Z D\ 1QZ KIFK @Q) XDJ H IV XVHG IQFRP P XQFDWRQ % XQGHWWBQAQ)
WH Z D\ 1QZ KIFK @QI XDJ H IV SHIFHYHG DQG RUJ DQ} HG HGXFDWRY

FDQGHWJ QOQI XDJ H GDWIQ) DRV WDWDUH P RUH H | HARYH DQG
HQYDIIQ) |RUBDUHY

$XJ P HQEMYH DQG $ GMIDWH & RP P XQFDWRQ $$& UHHWWRD
WDQIH R WFKQTXHV DQG VRRY WDWDUH XVHG VR \KSSRINQEMGDY
Z W FRP P XQFDWRQGLI LEXAAV 7KLY FDQIGFOIGH IQAYIGDO Z W
GHYHBSP HQBAGVDELMAY OQ) XDJI H [P SDILP HQV RURWHU

FRP P XQFDWRQGMREHY $$& FDQIQROH WH XVH R HBPWRQE
GHYIEHV \IXFK DVFRP SXYWMYRIMIEGW DVZ HODV QRQ HBPARQE
VRRW\XFK DV SIEVMUH ERRNYRUFRP P XQFDWRQERDUGY 7KH J RDCR
$$& VVR SURVIGH IQEMGDV'Z W D P HDQ/R FRP P XQEDWRQWDWA/
DSSURSUDW | RUWHUGHHGY DQG DEIOMHY DQG VR KHS WHP \R
SDWFLSDM P RUH | X® IQ\VRFIDAQMIDPWRQY DQG DR
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6\G3H 0 HQGH LVD VHQRUGRXE®! P DIRUY) LQP DWHP DWFVDQG
SK\MEVZ W D | RFXVRQDVARSK\ MEV 6\ GGH KDVFRQGFEWG
UAMVHDUFK WIURXI K WH O F1 DIUBURI UDP 1Q DVAIRSK\ MEV \SHFLLIED®
IRFXMQ) RQVKSHIRYDH DQG SIR HARUMBUGMEXMRQ/ $P RQYJ
KHUP DQ RWHUKRGRYDQG DZ DBV 6\ GH V1 RWK' DNRB VI LYV
HYHUO DWKD@BFKRDUDQG Z [@FH WDYHE \RWH 8. \REHILQ
JIDGOW \FKRRAQWH ) DO

$EVADFW

0 XRQVDUH HBP HQBWY SDUE®N SURGXFHG Z KHQFRWP IE D\ V KLIK
HQHU\ SDMEGN P RUR \WQSIRRQY INH D QFEBXVIQWH ( DGV
XSSHUDW RSKHUH DQG SURGXFH D VKRZ HUR' SDMEGN IGFOGEQ)

P XRQ/ GHXWRQY SIRQV DQG GHXAMIGRY DP RQ) RIMHLY 0 XRQVGHFD,
DIWUD QHWP HR DERW WV ( YHQWRXIK WH WDYHOHY FB\H
WWH\SHHGR @KWa  F  MXMENAVP XFK BQ HAWDQWLY
WV@QHWP H | RUD P XRQWR UHDFK \WH \KUDFH R \WH HDUM | URP Z KHUH
WH DUH SURGXFHG LQWH XSSHUDWRWSKHIH a NP %FDX\VHR
WL Z HZ RX@ H SHPAD@P XRQ/ SURGXFHG LQWH XSSHUDWY RVSKHUH
VR GHD. B\ WHWP HWH WDFK \WH ( DUMV\XUDFH +RZ HYHU GH
VR WH WP H GOMRQH | HAWR ( LOAMOQV 7KHRY R 6 SHFALDCS HDWAW
\RP H P XRQVGR UHDFK WH ( DIWSVAKUDFH Z KHUH Z H FDQGHWIRW
WHP

6\GH LVFROMKFWY VI R P XRQGHMPVRY/ Z KIEK \KH Z LOXH \R

J DIWHUP XRQFRXQAIDWY DAL HHQADGYYGHY M \WH KHS R WH
81' $HRSDFH GHSDWR HQMKH SOQV/WR VBINH WH GHAWRVRYIQDQ
DIFUDIVWKS \R VIR J DIMHUGDWD 6KH Z LGDOR J DIHUCDVD
IURP ERM WH EDVHP HQADQG VRS |GRUR! 81" V: VP HUKDDO XRQ
FRXQAIDWV KDYH EHHQ SXEQKHG | RUDQXQGEHI IRXQG P ICH 1Q
BRXCGDQ 0 1 Z KIFK \KH FDQI XWHUFRP SDUH P\ FRXQAMDM\R $@
R WLV GDVD DFTXMWRQ FRP SDUMRQ DQG DQDOMYZ L@EH WAL

( LOAMOV7KHRY R 6 SHFLDCE HDWIW IQVXSSRWAR \WH WP H GOMRQ
DQG GIQ) W FROADPWRQH | HAW R \SHFALDOS DWW
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0 HQRU' U-DPDGB@ ) BUCD $JUFXGMUDO 0 HFKDQEDCB QYHUW
0 RKDP HG 0 RKDP HG LVSXWXQ) D GRXE®! P DRRUQ& KHP LFDO
(QIGHHIQ DQG&KHP VA +H LOMIGV\R REVBIQD 3K 1Q& KHP LEDO
(QIGHUQ) 0 R<DP HG IVWH RGHWIR WUHH EQ VZ KR DVD
IDPIO PP LJIDWMGVRWHS 6 |URP 6RP DID

|

$EVADFW

$GYDQFHVIQP LFUR DEUFDWRQKDYH BIG VR LGFUHDMQ) [QMBMAIQVRI W
\P DOVFD®! DPWDVRLY | RUEIRP HAFDCDSSTFDMWRQY 7KIVIVIQOUH
SDWAGXH VR WHU\P D] H DQG WHUDELOV VR SHURWP YDURXY
EIRP HAEDCRSHIMRQ/ \WFK DV DFFXUDW® VB HWG WHUIDS\

P IQP D® IQDMYH KU HY  DQG SUHFVH FHORUGX) GHOMHY 0 DQ R
WIHVH P LELRURERW KDYH EHHQ SURSRVHG Z W WH IOMQARQR
GHYHBSIQ) H | IFLHQAP RARQ FRQARAQI BIG] HG HOMLRGP HQN

+RZ HYHU FXUHQ® WDGMRQD® XVHG P LEUR DEUFDWRQWIFKQTXHV
IQWDOGHYHBSHG | RIVHP IERQEXPVRUI DEUEDWRQ DUH GRADV\X\BEG
| RUSUIRGXFIQ) ELRFRP SDWEGI VR WP LEUIRIRERW\WDWFDUN FHTY DQG
SHURWP BN/
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1 [FR® 3HMIRQLYD VHQRUP DIRUQY LQ9 MXDCB W 1 IFRT FRP HV\R
\WWH DUV DIVWMUD \MADVD SK\ MEVP DIRU VR \KH IVIQUSILHG VR

H DP IGHKRZ Z H FDQDSSURDFK WDFKIQ) DQG H SDIQQ) GlLILEXQV
FROFHSW YAMD® X\MQ) SUGFISBVR GAMIQ 1 IFRTI IV FXUHQ®

FRP SGM DQIQMDKLS DWKMH 1RW' DNRMD 0 XVHXP R $INRQ
81' VFDP SXVDQG IVHQR Q) BDWIQ) DERXWZ KDWKDSSHQVEHKIQG
WH \FHGHVDADQDWP XVHXP  IXQEAQ) 1DP1Q) GAVSD) LY
SUMVHYIQ) DWWDQG WH YDUHG @HVR DUV IQWH UHI IRQDQG
EHR®G

$EVADFW

9 \MXDABDWIQ) VD GDUIQ) AVBI WDWHP SKDV] HVWH XVH R YAXDO
DIGV\R | DFLOEWM WH GDIQ) SURFHW 7KLY FDQIGFOGH WIQI VO
IP DJ HV GDJ WPV MIGHRY DQG DQP DWRQY/ DP RQY) RMHLY 7KHUH DUH
PDQ EHGH IWDWRFIDMG Z W YAXDOBDWQ) IGFOGQ) [P SIRYHG
UHWIQARQR 1Q R DWRQ LFUHDVHG HQJ DI HP HQWDQG HKDQFHG
XQEHWEQEQ

2 (HR WH P DQDGYDQMIHVR YAXDOBDQ) VWOWMFDQKHS
GDUHY UMIIOLQ RIP DARQP R H I HPWYHD 6\MAHVKDYH \KRZ Q
WDWSHRS®! DUH P RUH @HO \R WP HP EHUIQ R DARQWDWY
SUMVHQMG LO D YAXDA REP DAWKDQLGQ RUP DWRQ WD SBAHOMG LQD
SXUHD W] WDQ RP DW7KL LV EHFDXVH MXDODIGV FDQKHS SHRSG

P DNH FRQUHPWRQVEHE HHQ GLLI HBOASIHFHVR! IQRP DARQ Z KIEK
FDQHKDGFH WHUDELDN VR UHP HP EHUDQG BFDOWDWGQ R DARQ
OWURQ

9 MXDOBDWIQ) FDQDAR IGFUHDVH HQJ DI HP HQADP R GDUCHY %
XMQJ D YDUHW R YAMDODIGY HEXFDVRY FDQKHS R FUHDW D P RUH
G P [E DQG IQMDPWH GDWRQ) H SHIHGFH 7KIVFDQKHS GDUHY
B\ HQJ DJ HG DQG P RAYDWMG Z KIEK FDQ®DG VR EHAMUGDQ)
RXFRP HV

) D@ YAWXDOBDWRQ] FDQHXDAFH XQEHWMQEQ B\ P DNQJ

FRP SB[ FRIFHSWP RUH DFFHWIE®! 9 \MXDODIGYFDQKHS GDUHY\R
EHAMUXQGHWABIQG DEVADRWRUFRP SO IG-DVE\ EWDNG) WHP

GRZ QIQR P R P DI HDEGI FRP SRHQN 7KLY FDQP DNH IWHDVHU
| RUBDWHY\R JID\S GLIIEX@NFRFHSWDQG DSSO® WHP IQUHDOZ R

\NDWRQ/



U ' C38 RU

|

4"7"//") 10. "/ *
1883 - 8%* 58378 50/ 4' 03 % %( & 064
$0--& &A456%&/ 54

0 HQRU' U 5DHBQR$QEHIRQ

+DQ 0 VPN DSL $GBHVW GH & DQM Z DM QDSH FLA X] DSL. 6 DYDQDK
HP DN\ DSL 0 LQUHDSRIVHG Z DWW 7R\D 1. XZ DQKHP DVKDQ 3RP DQL
7IRVSD\ HNQKHP DVKDQ 0 LKXQNDNH KHQD 7RQAD . D* DEUH/DFN( O
HZ LFDN\ DSL 6MHRQ: DKSHRQ2 \ DM 2 \ DQMH HG 2 P DZ DSL

' DPDNRVD : DQUHW: INFHP QD Q<P SD \XP ] DSVBIQ +HKD(D DSHNWD

+H@®R P\ BOMYHV 7RGD. , JUHDWRX Z WY D KHDEM KHDUMG
KDQBWDNH 0\ @DP H IV6 DYDQDK 3RP DQ.DQG , @H 1Q0 LQUHDSRLY
01 ,FRPHIRP (QHP\ 6ZIP ' IMAIPVWDQG P\ SDUHQNDUH 7RAD DG
* DEUHOADFN( © , DP HQUR®IG DWMH 60MHRQ: DKSHWRQ2 \ DM
DQG, DP ' DNR® , DP \Z HQN/ | lYH\ HDWRG , DP D \HQRUDVKH
SQYHYWWR 1RW' DNRD P DIRUQY 1Q* HHDGE\MEHVZ W DQ

HP SKDMYRQ, Q. HIRXV6\WGEHV DG 3\ FKRE\

$EVDFW
$SSWIPDWO R ,QELIHQRXVSHRSGI H SHIHGFH \H XDODWDXWV
YIRBIFH DQG WDSH / W1 LV NIRZ Q DERXWH XDOMRBIGFH
LOMYHQARQ SURT UDP VI RU,QELI HQRXV3HRSG! DQG FXUHQN
LOMYHQARQY GR QRAWP HAWRUI MINH GHHGVR QAL HIRXV 3HRSG
QG HCRXVFR®U H WYGHQW P HDQDUH \HDWY 6'

ZRPHQ PHO \E R \SWUMRUIMIDQ/Z HB \XYH HG | RU
D VMG RQVHD GH HOH EHVE HHQ-DQOU WR$XIXW  6XYH
P HDVKUAVIGFOGHG VFBHHQQ) IRU376' MPSWRPV 3& 376'  \H XDO
DEX\H DQGO 0, TXHWARQY SPRQY WHH  \IMGHQNZ HH
WDQGRP ® VHBFWG | RUDGRWHUT XHWRQCDILH UH) DUEQ) WDXP D
WHDSHV 2 YHD® R RXUMDP SGI UHSRWG ERW FKIGKRRG DQG
DGXOWH XDADEX\H VFUHHQHG SRVMYH IRU376' 1 HDU® KDO
UHSRUMG \RP HRGH WH. NGHZ DVP MIQ) RUP XUEHWHG 3DUFLSDQN
SHUFHSWRQ/R (DUDWH H SRUXUH WHDS\ DQG Z UMQH SR
WHDS\ Z HIH SRAMYH / DW® QR GLIHHGFHVZ HIH | RXQG LOKRZ
SRVMYHO RUGH) DRYHD XGHQN DWIG WDXP D WHDVF HQV EDVHG RQ
376" WMV QB HERXV YRIEHVIQVH] XDOMRBIGFH UM-DUFK DUH
IP SHIDWH VR FROAEXWM DQG GHYHES FX@MUD® DEDSWG DQG

P RALLHG VH XDOMRBIGFH SIRI WP VI RU,QEL) HIRXV SHRS®!
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0 HQRU' USHEHFFD 61P P RQV
/HH4 XD\ VD VHQARUZ RINQ) \WZ DS D EDFKHBRWV GHI BHH 1O

URB\ /HHVDUD R UAVHDUFK LVZ WIQHQRP RBJ\ DQG HYRGWRQ
WRXJ K WH KDYH DQDGEWRQDA DVFICDWRQZ W P IEUREIRVD

|

$EVADFW
SHWRUHG KDEMDW GHHG VR SUIRMPWIDWH SOQN DQG SREEDWRLY 7KH
* UHEZ D\ LVDSSWR P DWMO DFUAVR QDWUDARSHQVSDFH

@FDWMG DBQ) WH 5HG 5IYHUIQ( DWA DQG) R/ 0 1 DQG* DQG

YR 1" $ Z 10 GZ HIHWRIDARQ SURVPWKDUMG [Q LO\VHYHIDO

DUDVDBRQ) WH 5HG 51YHU 7R DIG LQWLY UHVRIDMRQWH & W R

* IDQG) RUWIP SBP HQNP DIQMDGFH R WH QDWUDADQG P DQEXUHG

UFUDWRDDWDV XMQ) KHEIFIGHY EXQIQ) DG SHWFIGHV\R

GHWUZ HHG DQG P RVTXVR SRSXOMRQY 7KH RXAWRP HVR! WHVH

FROHYDWRQH | RW DU XQNIRZ Q 7KLY UMVHDUFK H DP IGHVWH

IP SDAVR FROHYDWRQH | RWDQG J BEDCFTP DM FUMY/LP SDPARQ

DWH SREDRUSKHREI\  3REDRYZ HIH FRBFWMG RQWH

* UHH D\ EH RUH DQG DI WMUSHWFIGH WHDW HQWV © H G\WHRMG

\SHFLP HQV\R UHP RYH WH GLJHRYH A MP  WHQH WDRMG' 1$ \R

IGHQN\ SRBDWRUNSHFLHY DQG DWRFIDWG P IELRRU DQWP V 8MQJ

' 1$ Z H DUH DEGI VR GAWLP [GH WH \SHALHV IQWIHVH FRP P XQWAV

XMQ) PVRFKIRPHR[IGD\H, &2, DQG 6 UERRPDO 1$

& RP SDUHG WH \HTXHIFHVYID %$67 VR 1& % * HY/DQNGDVBEDH
PIQPXP P DWK | RUGHQNIEDWRY 7KH LG RP DWRQFRBFWMG

Z I@EH XVHG VR GVEXWW/WH Z HDNGHWHV DQG Q) W FROHIYDWRQ

HIRWUHI DEQ M GFKIRQ R SOQASREDRUM WP
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0 HQRU' U' DSKQH 3HGHIHQ

1IEN5DP RVIVDQ$ L) RIFH 9 HMUDQ DQG D FRTY H VHQRUMNG LQJ
(QOK 6RARBI\ +H LVIQMINMG QP XGB®! VRSLEV UHDWG VR WH
IHGR ( GXFDMRQ 1IENSOQ/VR SXWXHD 3K 1Q( QJ @K DQG KDV
EHHQDFFHSWIG\R WH ( QY@K 0 $ SIRIWDP DW81' |RU) DO

|

$EVADFW

" XH VR WH BHOWYH G2 GHWR! [QMBPWDOKXP IOV DVD FREFHSWQ
WH I HG R \RFIRBJ\ P RWR WH UVHDUK LV UHDWG R GHIQQ) [+
DQG HWIEQKIQ) WO/ LQGHHG P HDVXIDE®! 7R WDWHQG \WHUH LV
R RGH\SHELLIE GHIQWROR! + KRZ HYHU UNVHDURKHWY 7\ URCH -
6JDPEDWDQG2 |GP 1 $\GNFOIP WDWDZ DIHHWR RGHV
IOMBPMDOIP MMRQ/> @ D\ FROMMM LOMBPMDCKXP LOAV P RIW
GHIQQ) |HDMB™ QRMHIZ REV + LVWH P HDWUH R RQHV

Z 1) GHW\R DGP MWWDVWKH DUH Z IRQ) RUXSGDW WHUNRZ BIGI H
EDVHG RQIGBXWURP RMHUARXUFHV 7KLV FRURERIDWMG E\ 0 DUN5
JHDY HWDO Z KR | RXQG LOWHUUVHDUFK WDWA \FDBIG SRVMYHD

Z W P LOUFRGFHSW\XFK DV™RSHQGHW FXURVW \RBIUDGFH R

DP ELJXIW DQG®Z GRIP DNP ™ KB WA [Q) GMAPWURP WHP
QP\ BMDUK , Z LOHNWR | QG WH BHDMRQKIS EHE HHQ
LOMBPMDAKXP LOV DQG \KVFHSWELDN VR P IMQ RUP DWRQ

8\MQ) CDW | RP 5KRGH UMVHDUFK W®IG ™) IGMUEEBN ( FKR
&KDP EHYDQG) DNH 1HZ V +RZ 6RFIDAD HAD & RQAWRYY,QAMGDY
VR EH/ HW& UNFDCR 3ROAFDAD MQ RWP DWRJ™, KRSH\R 11QG
HYLGHGFH WDVWXSSRW/ HDWV -+ WFD®I DVZ HODV HYIGFH WH
SRWELOW \WDWKDMQ) BZ + P DNHVRGH BWQHD R BWFRIQ] H

P MQ RP DARQ $EQJIMGH RMHMNRXUFHV WDWRFXVRQWH H I HFWR
+ LQSRONFDOSKHUV , Z LGP DNH FRQGHPWRQY EHVE HHQ SRIMFDO
EHIH V \IVFHSWELON \R P MQ RP DARQ DQG ,+
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0 HQRU' U5\ DQ=HW

2 @D 5INH 1 RWP DQLYP DRI [Q0 DWMHP DWFVDQG 6 HFRQEDW

( GXFDWRQZ W D P IGRUIQO LGGEBI / HYHY GXFDWRQ 2 @D LV
FROGXPWY UHVHDUFK WIURXI K WH O F1 DIUBURI WDP Z W KHUP HQRU
' U5\ DQ=HW 6KH LlVFXUHQ® Z RINQ) RQIIQEQ) DWMQIQ) SRONRU
XQGHU (DGOWVIQP DWHP DWEVP DIRY 2 OID SOQ/\R J IDGOW [Q
WH6SUQ) R WHQ FROADMH IADL] KWIQR J IDGXDM VFKRROR
SXWXH D 0 DWMY/IQ 7HDFKIQ) DQG/ HDGHUKLS Z MY D \SHFIDD DWRQ
LQO DWHP DWFVDQG 3UGFISDAKLS 2 @D Z LMHQJ R RQVR REVQ
KHU(G' 1R GXFDWRQDO HDGHUKIS DQG \KH KRSHVVR Z RINIQD®
DVSHRW R WH HEXFDWRQM WMP RYHUMH FRXH R KHUI XMUA
FDUHHU

$EVADFW

0 DWHP DWEVLY D \ENMPVWADWP DQ. MGHQV WAKI J ®1 Z I DQG MY
QRIKGFRP P RQI RUMMGHQN VR BVH LOMUIANRUFRQ LGHFH IQWH
\XEMFW

7KH SXIBRH R WLV BMADUFK VR | LG DQHGXFDWRDOMIQ) SROQN
LOXQGH DGXDW P DWHP DWEV FRXYHVWDWGHWMLY D WYGHQADZ D\

IURP D P DWHP DWFVP DIRU * LYHQWH DCDOWFY DQG SOQQAQ)

DQRQ P [} HG GOV DERXVS QYHYIW R 1R’ DNRD WWGHQN P DIRU
FOWHVBNAQ JWDGHV HF Z H KRSH R [GHOM OQGEP DUNFRXUYHV
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0 HQRU' U 5DHEQR$QEHIRQ
/1GQ D 6 DQGHY.J IDGXDOWG | IRP 8 QYHMWR 1RW' DNRWD 1Q) DO

Z W D EDFKHBRUVGHI UHH Q3 FKR®J\ DQG D GRYXE®I P LQRUIQ
BRFR®J\ DG & UP LQDOXWEH 6RP HR! /1QQ DV UHVHDUFK LQMBMN
KDYH EHHQIQH XDOMRBIFH DQG SUHYHQARQ \SHFLLIED® WH
GlLI HHQFH EHVE HHQP DG DQG | HP DB SHEHWIVRY /190 D SOQVRQ
SXUMQI D3K Q3 FKRBJ\

$EVADFW

7KH SXSBRVH R WH FXUHQAKMG. IVVR VHH L TXHVARQCDILHV DUH

P HDVXUQ) DGHTXDWM GDVD UHSRW I URP \H XDCDWDXGWEWP \/DQG
SHSHADRY 7KH GHHG I RUWLYVYG. IVKLI KD KWMG B\ UMMVHDUFK WDW
IV UHSRMZY P DBNVVR NHHS WH GOV VAVWDEES | RUSHSHADWRQ
TKURXT K WLV FXUBHQAXNG. WHUH LD | LA XHMARQCDILH WH
SDWFLSDQAY/DQZ HIQI  DIWUWH | LWXXYH IV FRP SOMWG WHQWH
SDWFLSDQAY LOMYHZ HG RQWH TXHRQDIL WSRQHVDQG DWHG
VR YHUEED® WOWH VIWDWRQ $1\WWUWH IQMYLHZ  WH SDUELSDOAY
WHQDWNHG DI DIQVR DQZ HUD VHFRQG VR TXHVARQEDILAY +RZ
WH UM-DUFK UVKOVDUH \KRZ 1Q) IVWDWDGAEQ) 1QZ RP HQDQG
WDQU HQGHUMR WH GOV VHWMH GDVD LV UHP DIQQ) FROUMMOQIV7KHU
DUH QR \LJ QLIEDQAGLI HIHGFHV EHVE HHQWH \KUYH BASRQAV

EHE HHQP HQ Z RP DQDQG WDQW HIGHBG 2 YHIDOWH Q) RP DURQ
EHQ) J DWHUHG | RUBMVHDUK LV EHGH LFIDOR LGFOGH P HQ Z RP DQ
DQG WDQWJ HQGHUMR HYDODW H | HARYH SUHYHQARQ SOQY
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0 HQRU' U' DSKQH 3HGHIHQ

$OWD 6\MEHQLYD VHARUZ WY SOQ/VR J IDGXDW \WLY | DOY W
EDFKHBUY GHJ BHVIQERW 6RARBJ\ DQG: RPHQDQG* HQGHU
B\WEHV $OWD Z RI/DVDQXQEH IDGXDW UVHDUFK DWABIQAKQGHU
' U' DSKQH 3HGHYIHQ Z W Z KRP \KH SUMHQMG KHUZ RINRQ
B6FIHGFH ,GHQM DQG ,P SRWMUG\ QEURP H OWAP RQM DVINH 0 1GZ W
6 RAIREJ IFDCH QDM HAWQ $OWD LV SDWRIDW DERXKNG LQJ
JHQGHUMMHY \RFIDCSUREGP V DQG | DP IO \RFIRBJ\  6KH IV HDI HMR
DSS® \R J IDGDOW VFKRRY WLV DOZ W WH HQG JRDCR D3K'  DQG
EHQ) D \RFIDOMMHDUFKHURY DGV

$EVADFW

P SRUMUM QGURP H GHMVFUEHV SUYDIARY | HHTI VR VHD GREW
ZRUHVR LQDGHTXDR DQG I HHIJ VR LQHFXUW HYHQZ KHQ
HYIGHQFH IQEFDWV\KFFHWIQRGHVI HT P SRUMUM QAR H IVDQ
XQH SEUHG SUHFXURWVR RYIRQ) WKI J BV Z W \FLHGFH LGHQMV

6 FLHGFH LGHQM LVKRZ. D SHYRQIGHQMLHWHP VHOHV DVD VFLHQA
DQG FDQEH EWRNHQLQR WIUHH FRUH FRP SRGHQV EHQYJ

NQRZ BIGJ HDE®! LQWH | LHT SHURWP DFH R WH QHFHWDW VFLHQMIE
NG DQG WHFRI QURQIURP RWHWY/— EHQ) UASHRAMG E\ J DIMNHHSHLY
LQWH | HG 7KRVH Z KR DUH DOHDG. XQGHWHSUAVHQOMG 1Q67( 0 KDYH
JHDWUMRXE®! HWBEQKIQ) D VARQ) VFIHGFH IGHOMY QWY Z RN
ZHH DPICHKRZ [P SRWMUM QBURP H DQG VFLHQFH IGHQM LOMYHRW
DQG [P SDPVWB7( 0 WHGHQNVZ KIBI J IMQ) \SHFLDODWHQARQ\R WRH

Z KR DU | A HHIDWRQ Z RP HQ DG WYGHQVR FRBU' DV DUH

VENHQIURP TXDOMMYH LQMMHZ VZ I XQEHW UDDGXDW WYGHQN
SDMWFSDWY 1QDQ16) 67(0 WKRDUKLS SUIRIWDP DVWKH 8 QYHWW

R 1RW' DN\RD 8 QGHWWBQEQ) KRZ P SRUMUM QAURP HDQG
\FIHGFH IGHQMY DD QFDQKHS LP SURYH WYGHQV H SHIHGFHVIQ
\FIHQFH DQG WHUH R WHUSHYMMGEH DQG UWIQARQIQ67( 0
HEXFDWRQ DQG FDUHHY WHUWHE\ GYHWI Q) WH 67( 0 Z RINRUFH
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