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HDUHZ RINQJ VRZ DBV
DZ RUG Z MK HT XLVZE®
DFFHW\IR NQRZ BIGI H
Z KHUH VKRXJ KWXORRY
DQG LOWYHMMRQVKHS XV
SO\ Z MK FRP S®{ IW DQG
P DNH EHWHMUGHFIMRQV
DQG HQYLLRQP HVIZADQG
VRFLDAWXHV DUH FHOWHG
DQG DGGUHWHG Z VK
FDUHI XOKW HOR\



2 XUBZ FRWRSHQVRXUFH DUSRBWRQ
VHQURUSURMPWKDVEHHQJRIQJ IRU
VHYHUDO HDWY/ 7KIV\ HDUZ HUHGHMI QHG
WHP VR EH HDVHU RUSHRS®I VR EXIG
SXEQKHG I XTGRFXP HOMARQRQKRZ
VRP D\HWHP  DQG VHQWKUHH RXVWR
FRP P XQW JURXSVDURXQGWHS .

2 QHZ HQWR DFODQDILI URXS 1Q

0 DQFKHWMU DQRWHUMR DEINH
DGYRFDR JURXS1Q:  RUFHWMUDQG WH
RWHUVR D SDUMK FRXQFIOQ& RUY DO
' U-R* DUHMKDVEHHQIOMYLLY 1QJ
WHP VRVHHKRZ WH JRWRQZ W WH

VHORWYDQGKRZ WHGOWLVEHQ]
XVHG DQGWDWZ IQKHS XVIP SUIRYHW H

SURMIFWO | X\XXUH

SHDGP RWHH
WHOMWIVRU SURMFW \P RIRII
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1 HJ DAVDQHZ RQEH FIMY HQVFHQFHJDP HP DGHZ W' U
0 DAWHZ 6IOIDQG L MBD: LI DWDNH DAWKH 8 QYHWAW R

( GQEXUK <RX SO DVD QMBI FUDWUH H SERUQI WH Z R

P DNQJ DQG EUHDNQJ 1UHQGWKISY J HMQJ VQDFNY DQG KRSH X@®
DYRIGQJ DQRP IQRXVGMDH ' DMIURP WH.J DP HKHSVWKH
UHVHDUFKHW XQGHIMEQG KRZ. SHRS®!VVRFLDADHVE RUWDQG
GHFMRQVFKDQIHWHZ D' GVHDVHVASUHDG WURXI K

FRP P XQWAV 7KLIVIVARP HWIQ) WDNFDQWHDM® EHWXGHGQ
UHDADH EHFDXVH SHRS®!VGHAMRQVDQG VRFIDAQM DPWRQV DA
\RFRP SO[ WDWKH\ DUHKDUG VR WDFN

HDOR UHBDVHG D YHWMRQP DGHZ MK DQG | RUSHRS®I Z W QA
RUQR WLJ KWAR IWFDQ EH SO HG HQWHD WURXJ K VRXQG
$ FFHWELOA VDGO UDUHDO FRQUGHUHG 1Q FIMY HQVFIHQFH
SIRWFW :  HZ HIH LOYWGVR\KRZ WHJ DP HDAMH5 R\ DOBRFHW
6XP P HU( [ KIEMRQ DQGWH5 R\ DGBRFIHW DOR XVHG 1 HUJ DDW
WHUHSRWWDXQFK RQ' MOEIDV — 7HFKQR®I\

5HOGPRWH SO\
WHON WIVRU SURWMFW QHUJ DO
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7KIM\ HDUZ H UAMUDHG VR 8 QWG RZ QV5 DFHZ D
VR IXQWUHH Z RUWKRSVMVHDUFKIQ) | RUFY WYY
IGHOWA IQ) WHP  DQG XMQJ WHP DV

\HP [FRQGXFVRW/IQM QA FILFXIWVR P DNHVRXQGV
DOXQGHGE\ WH5 R DBRFIHW R &K HP MAS

7RI HWHUZ M RXURGHUFDUEERDUG M QMY Z HVRRN
DERQJ RXUQHZ Z RRGHQ<®J *\t QM IRUP DNQJ

P XMEIRP WH\KIQ VHP IFRQGXPRWY/Z HIRXQG

& RUMVK DAY IEMDBLEXQI X DQG 3K UHVHDUFKHU
5RVDQQDO DD RIGHG XVVRR H SBUQJ P ICH
VWV BRNQJ |RUFRBXUXCP IOHIDY DG QGQ)
QHZ ZD V\RXVHWHP : HDORFRP P MIRQHG

P XUDOML DAMVKD: DMRQVR GH\J QDQG SDIQND

P XUDOFRQQHPWR) WH WDFHZ Dy VR W SDWADH DVWH
$ ®IDQG & DNHVP IQH DVD®YHD GU DR |RUMH
SURWFW

SHDGP RWHH
WHOM WIVRU SUIRMFW RU DOVHG DIRP V
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$ FFHW DE IVRQHRI RXUBQI WP SURWMFW DQG VDO
DERXWEURDGHQLQJ DFFHWAVR VFLHQWIE UMVHDUFK ,Q
- DQXDY Z HWDQDQS$ FFHW DE IRU U( QH+ HWH
8 QYHVW R! ( [ WU RQWHWHP HRI o HDOM\ 6RI®*
IXQGHGE\ ( QHVS . 5, ) XWMUH/ HDGHLY) HIRZ \KIS
7KHZ RUOWKRS Z DVIX@ ERRNHGQHDU® P ROMV
DKHDG Z MK DP [ RI 1DUP HY DAV DQG VFLHQWAN

HSDIHG XS SUH WDIQHG VFLHQFH UAVHDUFKHWY Z IWK
RXUSDWAELSDQAMVR SDWRQW@ I RK R \RIIQG
DFFHW DQG MGJ HWH UHIDELON Rl VFHQWIE UAVHDUFK
7KH SDWFLSDQWFDP H RXWKDYIQI GRQH UMVHDUFK RQ
WH \SHFLLLE TXHWRQVWH EURXI KWEXVDOR DEGI VR
JHQHDDH WH DSSURDFK VIR RMHUWRSLIEY 2 [WIQIRUKH
| LIANAP H WH UAVHDUFKHWH, SHUHQFHG KRZ WIEN, W/
VR GR UMMHDUFK Z IWKRXWH VRWARGDW NRXLGDO
XEVFUSWRQY WH WIQGVR HP HIHIURP WHVH
Z RUWKRSVDVHWXMDWE RSHQ DFFHWDGYRFDMV

5HDGP RWH A R X MEK | 4 RANEES W
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QWHBRXW: HWZ HKDYHDSWREGP Z W \RO
SROMRQIURP P IQHZ DWM Z KIEK FDQDIIHPW
WH FURSV %ORPWMUD FDQFBDQXS WHVRIOR WH
SOQNVENH XS BWSRBMRQ EXWZ HGRQW
NQRZ DBWDERXVKRZ WIVZ RNV ,QW YQHZ
SURWIPVZ W P IEUREIR®I MV U( QH+ HWH

Z H@EHDWQI JURZ HY IQFGGQ) J DUGHHY
DA HQNKRTHY \P DBRTHY DQG

FRP P HUFIDODWP HY R J HAQYROHG E\
VHQGIQI [QVRIODP SBV 7KH UHKOVZ IOKHS XV
XQGHIAMIQG KRZ RXUAHDR HOAR! \RIYDI HFW
WWH EDPWUD DQG WHUDELOV VR FBDQXS WH

VRIOSRGMWRQ

7REHIIQZ W Z HUHEXV SOQQQI DQG VHMEQY
XS DQRQIDHV VWP 1 RUSHRSGIVR LI QXS DQG

WHQ OMUMR VHH WHUUHVXAOVIWRP W HBURMIFW
. HHS DQH HRXWQ L\ RXG @N\HWR VIINH
SDYWDQG DUHEDVHG IQWHGRXW . HWAB .

5SHDGP RWH
WHON WIVRU SUIRWFW GJ IRUGLW
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$ ORUNP [F3DMARLVRXUB . 5, ) XWUH/ HDGHY

) HIRZ \KLS SURMPWIQYHVAI D] SDMALVDV
FXOXWD® HP EHGGHG DORWKP V

7KIM\ HDUQFOGHG H SBRUQI 6RXW , QGIDQ UK\ WP V
Z W SHIFXWWRQMV Y& 0 DOMQDW DQG0 DMW

' DYIHV Z RINZ W . DMBLEFKIR DQG/ XNH,DQQAQLRQ
FKRUHR] IDSKIE QRMRQV DQG XQQIQI DFRXUH
DQG FRQI HIHQFH Z WK 6KH | HG 3 DMAD & OE

7KHRSHQVRXUFH 6\WKGHIP XME \RIVE DIH\SDZ QHG
E\ WIVSUIRWPWDQG BIG Z W ) HG 5 RRVDQG - DGH
5RZ @QGJ UHZ DVDYIEWDQAZ RUBZ IGHFRP P XQW

) R®Z 1Q) DSWRIUHWUHVIEZ  WH I XQGHWKDYH
H WIQGHG RXUSURVPAK QWD

5 HDGP RWH

_DORUWP IFSDMADRU DQGWAKGHTFF




2 XU$ GDFD) HRYDAR! $ O RUMKP LF 3 DIMAVIQWH

& UDWYH$ WEURXJ KVWRI HIKHUKXQGUHGVRI SHRS®I
LQ6KH 1 1HG DQG RQIDH Q2 PREHUR H SBUH DD
NOQGVR!I KHUMRJ HDQG FROWMP SRUDY SDMALY 7KH

| HVAYDZ DVRU DQMHG Z MK 5D, 0 RUMRQ / XF\

& KHAVP DQDQG + O 3B\ DQRI 6KH I IHTG 3 DMADE OE
W I@QHMRIQ6SUQ] RODQ P ROMRAF®

( [ SRIHKHUHFDS [P SKRVRV SURFHHGIQIV

DQG IHFRWELQIV
DORUMP [ESDMADRU




7KIV\ HDUZ HKDYH EHHQWID@R) RXU,QFD IQVSILHG
WFKQR®J\ :  HUWDQDQHYHONQEKH I HTV:  1OMU

* DUBHQZ W 3 DRD7RUMVL 43 H GHCB DGR DVSDWRI
WH$ GDFD) HAYDO3 HRS®IFRX@ S VR HWHU

GlLI HHQMRSH NQRWEDVHG RQ$ QGHDQNKISX NQRWMAG
UHFRWGV YDU Q) KRZ WH Z HIHFRP EIQHG IQRIGHUMR
FRQAROMHP RYHP HQVRI \P DQZ RHQURERW :  H
KDYH DOR WEWMG DQHZ FRIDERUIMRQWI\ HDUZ WK
& KDUBRWAO HJ URXUHFKH DQG 5 LFDUER 1 HP LURYWAL
7KIVIQYROHG ®DWIQ) D \ HDUR@ DO RUMKP
XVHG VR P DNHWH Z HDYIQ) RQWH B W DQG XQQQY
DZ RUNWKRS 1Q0 DQFKHWMU RUNMGHQVGDLIQ) \R
EHP DMVWIDFKHY VHHQ) KRZ SK\ EDO

P DQUSXOMRQR! WUHDGVFDQ DIG XQGHWMEQEQ) R
SDMADY FRP EICDARQVDQG DORWKP V

5SHDGP RWH






$ VSURI HWIRQDAEHYHBSP HOWRQH R RXUGIHRVRW/LY
QRZ LQWH I1QD0 HDURI DSDWWP HO DAY FRXWH D
) DB RXW 8 QLYHUW 1Q« @VADARQ  $ XWRUDO

3 WDPWFH $ XWRUDO@VADARQ LY DERXWXP 1QDW]
VRSIEVWURXJ K LGVADARQ DQG WRY W@ 7KH
UHVX@VDUH DUH DOHDG WA VR DSSHDUQRXU
WXGIR SURMFW

7KH WY HDUKDV\ IHGHG DQH KIEMRQRQWH

FRP P XQIFDARQR! FIP DM DQG HQYLLRQP HQEORSIEV
DQH SRUMRQRI DWARSK\ EVDQGJUH DQ

XSFRP 1Q) SXEGEDARQ RQ4@MADAY) FRP SOf [We
DQGBWR! QHZ SUQMNQIQFOGQ) DFIG HWKIQIVRQ
&1 & FXWIQF SOWV WDGIMRQDY. RRG HQJ IDYIQIV
HP ERWIQJ 50MRSUQAQ) DOGDSRWE® XQKHDIM
REVHWRQZ MK SDSHU

SHDGP RWH
WHOM WIVRU ORWAV P DQIHWR

H KIEMRQ FRP P XQEDAQ) RXUFKDQIIQ) Z RS







© HYHEHHQJHMQJ UG, VR OXQFK \RP HQHZ
UMGHQAHY 7KIVWP HWH UMGHQOWZ I@EH

Z RINQJ Z WK XVDQG HYROMRQDY EIR®I\
UVHDUFKHU  U%4HQ/ RQIGRQ 8 QYHWW R

( [HMU EDVHG DARXUMMGR 1Q& RUY DO7KH
WHP HZ I@EH P RWVDQG WH YIDVHVWDWD | HRW
WHP  DVSDWRI %HQVUVHDUFK SURMIPWXQGHG

E\ WH1 DMUDG QYILRQP HWNS HVMHDUFK & RXCQFIO

, QWH SDWMRXUUHMGHQW KDYH IQFXGHG DQ
IOMADRUFKH  FTP DM DPWYIMAVGHM QHU
\RXQG DWMFHDP IEMARFFXSDARQDO
WHIDSMAVDQG RWHY :  HDEVROWO &YH
XQQQJ WHVH DG RIWIQHQG XS Z RINQJ Z W
RXUUHMGHQWV BQI HAMUP

7KHUMGHQFIHVZ IQEH SOIG DQGWH SOQ VR

RSHQIRUDSSTFDVMRQVIQ\SUQ) NHHS DQ
H HRQRXUZ HEMWLL \ RXG @HVRNQRZ P RWH



W DVDEMRI DGMXSWH

\ HOURI P RYIQJ DERXWIIQD®

GDYIQI RXUWXGER DY XEIBH
DUHKRXVH D VWAUEHQJ WHUH

IRUDZ KR®IGHDGH

HZ HH IQFUHGEE® OFN. R
JHWDVSRAWE RV HUF DUGHQ
QHDU& ROWEQWH 1Q & RUY. DO
\AY/D.J UDWIWRUXVDVWH
LKQ YDURXVUHI XOUWHWRQY
| RUGLIHHQWERP P XQW
JURXSV WHUHVDKXIH
Z ROWKRS IX@RI HTXISP HOW
Z HFDQXVH DQG ®WRI \SDFH
IRUXQQQ] RXVERRUHYHQW
MYDYHY EHDXWXDQG
UHODJ LQ) \SDFHWREHIQ &RP H
\D\ KLU\ RXUH LQWH DUD



6P RJ2 Il P DGH DQDSSHDUDQFH RQWH %968 QHZ V WDQNVR S O
3DIHQIRP %ANH: RUFHMU

HYHEHHQKHSIQJ ) DB RXW$ W D@L Z IW GDVid HYDXDWRQ
VR XQGHIMQG WHUYIMVRWYW ERWAU. W(H WRLWRI D SURFHWIRU
[LQGIQI DQG HOFRXWI 1QJ H FXGHG DXGHQFHV

2 XUFDUBERDUG FIY WEOK QW J L) DQGP IFIRFRSHVRXUR! & RUMVK
FU WEO DA& RQWBQAQ YA XWHY | RUP HG SDIWRI WHU=HR

YROW FUMEDCP IQHDYHYHQW:  HDOR GIG «Q/H FRGHG» DORUKP IE
P XME SHURWP DQFHVIQ' XQGHH YDUFHBRQD %I DG/ RQGRQ
DQG FXUDMG DVAVWRI SHURUP DQFHVZ WK, NBIPWNDAL R %RXQGV

| HVIAYDGBKH [ LHG

HFROWOXHG XQQIQI P RQM® P HHWSVZ WK RXWMET)
RU DQMVOWRQ 3 DMADE OE 6KH 1 HG FRYHUQI OFHP DNQJ
NRQUDNRADQG OYHFRGIQ]

HUH FROXGMY RQDSIRWPWBIGE\ & DVBUCD) RQRXWDDNV
) DB RXW 8 QLYHWW RQDQMWRFDON DQG HFR® [EDIDW



30RD7RUAVL X2 H GHBWDGR $6{ 0 F/ HDQ ' DH
* ULV <7DQI EG! W] WB! P!
QMIPRYH. KISX , QMUDFHVIRUS O RUMKP LF
3DMAD 3RDAEVRI WHO DFKIQHV / LLHINHQHW

EH RQG $ DFKHQ 320
HZIF 320

/ DXUD' HYHQGRU $®f 0 F/ HDQ 9HHDI$ $
1 RHO,YEQ3D $QX5HGG DQG( QLEHW: LORQ
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RQD6DBQe [ &R$[ ' XQGHH
B&2%$:B

. DMBLEFKIR $®f 0 F/ HDQ / XNH,DQQQL
$ ORUMWP LE$ GKDEHWIRUB DMQVRI 0 RYHP HQW
&l & YDUFHBRQD 1 HORGR

- XVWD3IENDG ' DYH* ULV YOFNZ DLBV\R
WH* IRXQG & RXQMU7HFKQR®J LVDQG

* HRBJIFDJIP H ) RS0 $ QDUFKLYH
DODUFKLYH IR DP MOHUEDENZ DGBRBMHE IRXQG

8 QYHWIW R WHS$ W / RQGRQZ IMK ( YDQ5 DWNRE
LOARGXFLQ] WXGHQWRQWH FRXUHWR 7KHQ 7U
7KLY RSHQVRXUFH DQG WH QRQ SWRI VWHRVRU

& UAFDCB URJ LDP P 1QJ DVWKH , QUANWM) RUD XVE
$QG0 HADR! WH5 REHWBFKXP DQQBFKRRCR!
0 XVEDQGO HGDIQ' IANVHTGRU

© RUMKRSVIQFOGIQJ :  [ENHWBA DQG 7KW EHUK
VFKRRY/IQ5 RWHWKDP WHO XME[ &RGHVXP P HU
\FKRRQQ 3 HANKDP

* XHWBRXUHYDWMH 8 QYHMMWHVRI 6KHI T LHG

DQG/ LYH.BRRG RSH DQGWH 3 KRHQ[ DWW
FHOWH/ HEHMU
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.1 \ RXKDYH D SLIRMIPA RX G @\H XVVR FR@ERWM RQRU
KHG \ RX Z MK MWW HAIQVRRXFK DQG Z H@WHHZ KDAZ H
FDQGR : HWHRSHQWRDZ IGHYDUHW Rl SIRMFW DQGZ H
FDQZ RINIQARWRI GLIHHQAZ DV

6RP HEX] ] Z RUBVIRUMIQIVZ HFDQKHS Z W & MY HQVFIHQFH FRP P XQW WIFKQR®J\
SDWFISDRY VFIHQFH JDP HGHWI Q GHRIMRQVXSSRWYRRY \RIVE DIH KDUEZ DIH GDD
YIWVXDD/DARQ LOVMADARQ GHVI Q SXETE HQJ DI HP HQWUHVHDUK P SDRWFLYIE LQYROHP HQW
RSHQVFIHQFH GOV DSSURSUDM WIFKQR®J\
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,QHDD Z HW@EH @XQFKIQ) VKH & RFRRQUAMGHQR. RSHQFD@DQG DQHZ
UMGHQR\ FD@ RUKH$ O RUVKP LE 3 DMAUD SIRMIFW:  HW@EHJHMQI WWH' LJ IRU LWV
FIV] HQ VFLHQFH SUIRMIPWHDG\ 1 RUJ URZ HW/VIR SDUAFLSDV DQGVINLQJ 1 HUI DOR VIKH

( GIOEXUW K 6FLHQFH) HWAYDO, QVKH VXP P HUM@EHMWP H I RUVIKH 1 LQDO

WKRZ | RUMH $ XVKRUDQ @MADMRQO $

7KHHZ IQEHP RUIH SDMARH SGRUIDARQVIQFXGQI 1Q
YKDUDVIDQDWDP GDOQFH DQG Z H@EHKHBLQI 6KH | LHG

3 DMAUD & OE EHFRP HIWRZ QQRQ SURI MRU DQVIARQ
$ AR BRN RXWRUDMBI i QWVHP HUJLQJ [LRP RIIFXWRI

JUWDQWM I URP VIKH2 LI DQMVHG $ VRP VSURMIFW

2 QHRI WWHNR VR WL/ MADQI H NRE LVKDYLQJ VIXFK D
EWRDG WDQIHRI SHRS®! DQG LGHDVFRP HWKURXJK
RXUGRRU VR DKXJ HWKDQN\ RX VR HYHW RQHZ HeYH
Z RINHG Z VK 1Q DQG Z HFDQWZ DIMYR P HHW

QHZ IDFHVIQ
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