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* @REDOBDGHYKLS LQWH GRP DIQR! IDVKIRQ  \M BV

»> e J—nf

e ¥%H WH PRW SHHUHG GHWDIRQ IRU IQCRYDWH WIONQ) DQG
VXMBIQDE®! VROWRQY LQ WH IDVKIRQ  \M WBN

e ) RAMU DFDGHP [FV UHVHDUK  L.QGXVWIDOFR@ERIDWRQ DQG  SURIHVWIRQDO
H FH®IQFH LQ IDVKIRQ  \M MBI G-MJQ

« 7WDQVIRP \ RXQJ P LQGV LOR \WH FRP SHWQASURIHWIRQDY [Q WH IIHG R
| DVKLRQ DQG WM WBI GHVLI Q Z MY VIRQJ KXP DQ YDOHV
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7KH IDKIRQ IQGXMY IV XQGHURQI D
WDQVIRWP DWYH VKUWIQ W GHVLIQ DQG SURGXPURQ
PHMRGRRIHN  &XW ( GIH 7 HFKQR®J\

7UDQVRWP LQJ ) DWKIRQ 7 HFKQR®JI\ 1V DWIH KHDW
R IDKIRQ IQQRYDIRQ IRP ' SUQMY ZKIEK
DBZV GMIQHY W SWRGXFH  IQNEDM

FXWRP ] DEGI JDWP HON ZLKRXW ZDWM R $,

GIYHQ WHQG IRUHFDWMY VAVMPV \KDW UHILCH
GHFMRQPDNQ)  WFKQR®J\  WBQGY DW \KH
IRUHILRQAR! | DVKIRQ LQORYDUMRQ

: H DOR GRN DWKH RGB! Rl YILWWDOUHDOW 95  1Q
HKDQFIQ)  FRQUXP HU  H SHUHQFHV  DQG KRZ

DXJPHQMG UDDV $5 IV UHYROMRQ] Q)

IOMDPAYH (M) RRPV ' WVFRYHU KRZ  \WHVH
WFKQRBJIFDO  IQQRYDWRQY DIH  QRW  RQ®
VWIHDP @JIQJ SURGXPURQ EXWDUH DOR RSHQQI QHZ

DYHQXHV IRU FUHDWIW DQG HILFIHQR  1Q IDVKIRQ
GHWIQ

QOO WFKQRBJI\ IV UHYROMRQ] LQJ IDVKIRQ
GHVUIQ B\ IQMIUDWY DGYDQFHG GLJLMIOWRY O\H
$, ,R7 DQG ' SUQOWNY HQDEQY P RWH SUHFIVH

HI LELHQW DQG FXWARP 1] DEGI SURGXPWRQ SURFHWHV

7KHVH WFKQR®JIHV DBZ GHVLIQHY \R [QQRYDWM
WDSIG® WHGXFH ZDWM DQG WII®U H SHUHQFHV \R
FRQUXP HU SUHIHUHQFHY P RUH HITHRWYHO \WDQ HYHU
EHRWM

7HFKQR®J\ 1V WH \MUHDG Z HDYIQ) QHZ QDUDWHV
0 IDKKIRQ WDQMRWPIQ) WH VUSHWM R \WKH
QG [QR D GLJ MICP DWMUSIHFH
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' HVLJ Q DQG FUDIVKR@ \WWH SRZ HUVR WDQVFHQG DHWKHWEY VHLYLQ) DV YMBO
FX@(UDOSLAY/ \WDWFRQQHPWDQG GHILQH FRP P XQWAV ( YHY  FUDIFDUIHY
ZIW MMRUHV R KHABIH YDOHY DQG WDGMRQY WWDW Z KHQ LOWI UDWG
ZIW GMJIQ HYROH IQR G QDP IF WRY IRUSUHVHYIQ) DQG UHYLEQ LQJ
FXQ@MWDO QDUDWHY 7KLY IXVIRQ EUGIHV WH SDWVDQG WH SUHVHOW
IRAMUQ) VKDUHG IGHQMV Z KIBI FHOEUDWY GIYHWW IQFOMYIW DQG
VXVBICDELDW

& DIVEDVHG GHVLIQ QRWRQD DGGUHWHY FRQMP SRIDU  FKDEBIQIHV VXFK
DV VRFIDOFRKHVIRQ DQG HQYLLRQP HQWWOUHVSROVELDMY EXWDOR HP SRZ HWY/
DUWYDQ FRPPXQWH E\ HBIYDWY WHU W@ IQR PRGHOD GMJIQ
SWDAWFHY $V D GHSDUR HQV ZH VWUIYH \R IQVSILH VAXGHQN \R GHHSO
HSEBH WY IQMSO\ EHEZHHQ FUDIWDQG GHMIQ WWRXIK KDQGV RQ
SURWFW UHVHDUFK DQG IQMEVFISEDY GDWIQ) % HP SKDV IQ) \WH
|P SRUBQFH R HP SDW\  LQQRYDWRQ DQG FXAMWDODZ DIHQHW ZH DIP \R
SUHSDUH VAMGHQW \R \BNH RQ JBEDOGHVLIQ FKD@IQIHY 7RIHWHU ZH
HQYIMRQ D IXWUH Z KHH GHMJIQ EHFRP HV D XQU\ LU IRFH  SUHVHIQ
FX@(UDOKHUMI H Z KB GUYIQ) P HDQLQJ I XOVRFIDOFKDQIH
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, P H FIAMG \R VIKDUH WDW KDYH UHFHQ® VHPXUHG DQ IQMOVKLS Z W UHQRZ QHG
GHVICHUS QM 0 RAL
7KLV P IBMRQH Z RXGQWKDYH EHHQ SRME®! Z RXKH FROABQAVXSSRW
P HQRUKLS DQGJIXIGDQFHR P\ IDFXQV P HP EHY DQG \WH GHSDWW HQW
, P KO JUDM XARUDDKH GDRIQ)V DQG RSSRUMQUAY \WDVWKDYH KHSHG P H JURZ
DQG\INH KLY QH WANS LQP\ FDUHHU

9, 6+%$ ¥H-$-

, P FXUHQ® LOMOIQ) DWEDUL- DISXUZ KHWH, P JHWIJ \KH RSSRUMQW \R
H S@UH GHVLI Q SURFHWHV DQG WDGAMRCDCRDIW XS FEVH 7KLY H SHUHQFH
IV QRARQD HKDGAQ) P\ FUDWYH JURZ W EXWDOR JLYIQ) P H YDODE®!
LOAI KWOQR \WWH Z RINQIV R D SIRHWIRCDADVKIRQ EIDQG |, P JUDMXOR \WH
) DWKIRQ' HMJQ' HSDWF HQADWD DQSDCB QYHWAW - DISXUIRUHTXISSIQU P H

Z W \WH NCRZ BIGT H DQG FRQLGHQFH WDVWKHSHG P H NS LOR WH (OGO

.+86+,0(+7%
+ RQRUHG W KDYH \WH RSSRUNQW \RE IQMD Z WK & KRNKL
UDQG
$VSDWR P\ DFDGP IF RXUCH [QIDWKIRQGHVUIQ , P JDIQQ) KDQGV RQH SHUHQRH 1Q K
QG WK \KH FRQIXHG JXICDQFH R P\ IDFXQVP HQRWY , P H SEUQ) WHDZ R(@E
I DVKIRQ SUDFWFHY DQG VWHQIWHQQ) P\ FUHDWH DQG \MFKQFDONQY

680 (5% 3$59( (1
0\ RXUWH DVD) DWKIRQ' HVLI QWXGHADW) DQSDG8 QYHWAW - DISXUKDV EHHQ IX@R
H SBUMRQ FUDWIW DQG KDQGY RQGBDQQ) , P QRZ GRNQ) IR DUG\R ABG) P\
LOMOUKLS Z M 3HR D GEHONQRZ QIRUIW FRP P 1MW HQAR AR \M@R) \M BNV DQG BZ

IDVKIRQ ,WHH® O\H \WH SHUHPWOH WAMS IQP\ GDWIQI RXWH DQG, P HDIHUWR
XQGHYABQG WH EHKIQG WH VFHQHV R D EUDQG \WDWDD QY VR FBVHD Z WP\ YDOHV
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,P 31\ X\K 5 DMD FUDWH DQG GABIOEUYHQ ) DVKIRQ 6 WRME M H SHUHQRH IMIR)
IRUELDQGY @H 2 P DQD 66% 0 DOIND 61GKL/ DEHO$ Q4 ,QAD DQG/ DEHO

3 DQ\KXAL & XWHQ® \WH 1Q KRXVH VIWDAMRUS TEQ6 RUH |, KDQEBI FDP SDLIQV
SURGXFWKRRN DQG EUDQG FROMQVDBQI MGH | HHDQRH VKRRW DQG IDVKIRQ 1B
SURWFW 0\ RRXUH DQG SUIRHWIRQDQ) URZ W KDYH EHHQ J UHDW® VKDSHG E\ \WH

JXICDQFH DQG LQGXAY H SRVXUH IURP WH' HSDUWR HQAR! ) DVKIRQ DV DQISDO

8 QYHWAW - DISXU

-$19(( 621,
, DP FXUUHQWO\ LQWHUQLQJ DW 3DFKRXOL
PH OHDUQ KRZ D FORWKLQJ EUDQG ZRUN
NQRZOHGJH DERXW IDEULFV IDVKLRQ WUH
GHYHORSHG LQWRRIWIDMI ZXWIK. WK H: WHDP
PH WKH LPSRUWDQFH RI WHDPZRUNKS®D
LQWHUQVKLS LV LPSURYLQJ P\ VNLOOV DQ
VXSSRUW DQG JXLGDQFH IURP WKH 'HSDU

$'5,-$5F +25(

, BGULMD 5DWKRUH SXUVXLQJ IDVKLRQ F
ODQLSDO 8QLYHBWURWIVDGSXDFDGHPLFV , Y
-DLSXU EDVHG EUDQGV JDLQLQJ GLYHUVH
LQWHUQLQJ ZLWK ,%): *RD DQG &202 &ROOF
SURIHVVLRQDO VLGH RI IDVKLRQ WKURXJK
ZRUN , DLP WR NHHS EXLOGLQJ P\ VNLOO

H[SRVXUH
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-DVOP $ 7WAWRQDO+DQZRYHQ -+ DQGSUQMG ) ®RU &RYHUQ)  7H WB
7KH - RXUDCR! & BN DQG & XAMUH 7D\ ®U ) DQFLY 6 FRSXV

7KL 3DSHUH SBUHV - DDP D WDGAWRQDOKDQGZ RYHQ DQG KDQGSUQMG |BRU
FRYHUQJ IURP 5 DNIWVNDQ \WWURXJ K WH @Q/HG H SHUHQFHV DQG RUIDOMAMP RQHV
R DMYDQV UHYLYDDAV DQG FXG@MUDOFXWRGDQY 2 QFH FHOADOWR FRP P XQW
@Ht P DINQI VDFUHG VSDFHV IRUSDQFKD\ DWP HHWQI'V Z HGAQIV DQG IHWYH
JDWHUQI\A - D\OP Z DV P RUH \WDQ D WM WBI IMEHSUHVHOMG GHP RFLDR\ - XQIW
DQG FX@YMWOWPERDP 0 RMV VXFK DV 6KDNDSDGD * KXGDYDU DQG
-KDURNKD ZHH WRXIKWK@® GHVIQHG HDFK [P EXHG ZIW GHHS FXQGMWDO
P HDQQJ DQG DEKHUQ) \R VIPWADGMRQDOW P ERQP  7KH P HWEX@XV EGFN
SUQWY SWRFHW HP SR\ IQJ QDIMWDO G HV KJKWKW SURIRXQG HFR®JIEDO
DZ DUHQHW DQG VXVABACDE®! FUDIWP DQWKIS $V P RGHU] DWRQ GIP IQVKHV IW
SUHVHQFH WH GD®IXH HP SKDVI} HV RQJRIQJ HIRW E\  DUNDQV W UHYLYH
DQG DEDSW: DIBP  IQR FRQMP SRIDY IRP V' IQFOEQ) KRP H IXUVKIQIV DQG
ZHDWDE®! WPV 7KIRXJIK O HHG WRYWAY WY QDUDWH UHNQGBNV
DSSUHFIDWRQ [RU- DIOP  FHOEWDWY MDV P RUH WDQ P HUH I DEUF DQG UDWHUDV
D @1Q) WMIP RQ. \R FRP P XQW Z IVGRP  HQYLLRQP HQEOHWIEY DQG DUYAE
UHVIGHQFH |, WIQYIWMV UHDGHWY R UH BIPARQ DQG VXWBIQ D KHUMII H Z RYHQ Z W

SXISRVH
> eece Gnn fl,¢4 —7¢ceen@—n* @-GNhf & —JAf
0 MY -DFNHWZIN ' 2 WDP L 6\WKAMUDO&RP SDWW HQN 1RU & RQFHDBIG
$P P XQURQ 6 \RDIH

7KLY IQVHQNRQ SUHVHQW D VSHAID® HQI IQHHUHG P OB NOFNHWIKDWQMI UMV

' RWDP LIQVSILHG JHRP HUIE VWKFXWUHV ZIMIQ \WH JDWP HOV D\ HY \R
VHFXUHO FRQFHDODP P XQURQ Z IWRXWFRP SURP MQJ VRTIHU P RELOW  7KH
RWDP L FRP SDUF HQNV GMUEXW Z HIKWHYHQD HQKDQFH FDP RXI@IH E\
EUHDNQ) WH NIFNHW VXUDFH JHRP HWI  DQG SURYIGH WDSIG DFFHW \R WRUHG
DP P XQUWRQ GXUQI FRP EDWS QINH WDGMRCDODFNHW Z W EX®L SRENHW KLY
JDUP HQVFRQFHDY DP P XQURQ LOVIGH IRTHG VWKFWUDOFDYIMAV [P SURYIQD
VWD HURQRP IEV DQG VDIHW 7KH FRP EIQDWRQ R W[ WBI HQJ LOHHUQ) DQG
IRGDE®! VWKPXUWDOI HRP HWWI RITHY D FRP SDFW @ K\ HLI KWDQG QRQ P HITE
VARUDJI H VROMRQ LGHDOI RUP RGHWD Z DUDUH VFHQDURY
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7KLY IQYHOIRQ IQARGXFHV DQ $, GUYHQ W\ WWMP  \KDWDXWRP DWFD®  EXLGV

XSGDMV DQG WHIQHV D VMGHQY GHVJQ SRMRIR E\ DQDO] QU \WHU
DFDGHP IE MXWQH  DFLIRW VHP HAMY  7KH HQIIQH LOMIUDWYV DWW QP HQW
VFRUAV P SIRYHP HOWRHQGY  SHHUIDFX®V IHHGEDFN DQG SURWIPWP HEGDD \R
IGHOM WH VNMGHQY VARQIHWZ RUW DQG GHWPWJIDSV [Q \WHU SRWNRIR

8VIQ) SUHGRWH PRGH@Y IWUHFRP P HQGV P IWIQI VHRIRQY  VXJJHW
IP SIRYHP HQW DQG HYHQ SURSRVHV @\ RXAVWWP SOWV DI QHG Z W LQGXAN

H SHAIMRQY 7KH VA WMP  FRMDXRXV® HYRIHV DV \WH AXGHQASUR] UHWHV

WDQVIRWP L) IWDIP HQMG FRXWHZRW IQR D VWKPXMUHG  SURIHWIRQD

FXUDWG SRUMRIR 8 QINH WDGMRQDOWIME SRURIR \RRY' WL LQYHQWRQ RITHWY/
G IWNGEQDO IOMMHFH  XQGHIAMBQAQ! JUIRZ\WW  WN@ GHYHBSP HOW DQG
SHURWP DQFH SDWMWV R SURGXFH D SHWRQD@D HG GDW EDFNHG GHVUIQ
SRUARIR UHDG. |RUDFDGHP LE HYDODWRQ IQMQVKISV RUNME SOFHP HQW

> &@& ,-G[G -Gee & -—nJ7z +en@— G@-Ghf & -

3XEQKHG D MRXUQDO DUFGI WG 2( P RURQDO &RBU 3DBMM R 9 LVXDD®
P SDILHG , QAMIGXDY 7KWRXJK 6HQWH Rl 7RXFK 1Q ' DI® : HDU* DUP HQWE 1Q
FRDERDWRQ ZM 3R &DUD &RWE 3HHLD ) DFXOV R $URKIWMPMUA
SQYHWW R /IMERQ 7KV UMHDUK H SBRUWV KRZ YWXDD® [P SDILHG
IQAVIGXDY SHUFHIYH DQG FRQQHFWHP RIRQD@® ZIW FREBU WURXIK \BFWB!
H SHUHQFHV 1Q HYHU GD\ FRWIQ) KLIK@ KW WH RGB! R \RXFK 1Q VKDSLQJ
VHQRY P HDQQI FRP IRWDQG SHYRQDOH SWRQ 7KH WXG  FRONEXWV
W IQFOMYH IDKIRQ DQG VHQURY EDVHG GHMJQ B\ HP SKDM]LQJ XVHU
H SHUHQFH DQG HP RIRQDCZ HOEHQJ 1Q J DUP HQWGHYHBSP HQW
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7KH ' HSDUR HQWRI ) DVKIRQ ' HVLJQ VXFFHWIX@® RWDQ] HG D VHYHQ
GD\ KDQGV RQ ZRUWVKRS RQ 78. $FDG 6 RVEDWH ILRP 2 FVREHU

W 2 AREHU lQ FRADERWDWRQ ZIW 0 8- 7( & 7KH ZRUNWKRS
Z DV GHVLIQHG R SWRYIGH WMGHQW Z IW LQGXWW RUHQMG H[ SRVXUH \R
GLJLVPO SDAMMLD PDNQI JWDGQI DQG JDWP HQW YIVXDA DURQ XVIQU
DGYDQFHG &$' WRRY Z IGH® XVHG LQ WH IDVKIRQ LQGXVW

$0Q ,35 $ZDWHQHW 6 HWIRQ ZDV FRQGXFWG RQ 2 RREHU IRU
ILW VHP HVWMU) DVKIRQ ' HVL]Q WXGHQW GHOYHWHG E\ 0V 8 UDVKL 7KH
VHWIRQ DIPHG \R IDPLOIDUJH WWXGHQW ZIW WH IXQGDP HQBY R
, OM@IFDO3 LRSHWV 5 LIKW ,35 DQG KL K@ KWWHLU P SRUBQFH Z IWLO
WH IDVKIRQ DQG GHVLIQ LQGXWM 7 KH GIFUWH HP SKDVI] HG WH QHHG R
SIRWMFW FUHDWYH ZRWN 1Q VRGD\ |V FRP SHWAYH DQG LQORYDWRQ GUYHQ
SWRIHVWIRQDOHQYILRQP HQW

$ 1DWRQDO7D® RQ 26 \RUY WA 1Q 5HVHDFK® ZDV FRQGXFWG RQ

2 FVREHU IRUGHVLI Q WXGHQW Z IW WH REMIFWYH Rl KL K@ KWQJ WH
P SRUDQFH Rl QDUDWYH WIONQJ lQ DFDGHPIE DQG SWFWFH EDVHG
WHVHDUFK  7KH VHWIRQ ZDV GHOYHWHG E\ 0 U 6DQW\ - DQIIG
$QPDWRQ ' HVJQ &KIMDWD 8QYHWIW ZKR VKDWIHG KLV H WIQULYH
H[ SHUHQFH LQ FUHDWYH UHVHDUFK  YLVXDOWRUY WA  DQG LQMUGLVFLSIODY

LOTXILY



7KH ' HSDUF HQW Rl ) DVKIRQ ' HVLJQ 0 DQISDO 8 QIYHWIW - DISXU
VXFFHWIX@ RUDQ] HG DQ ,QMUDDMRQDO 2 QIOH * XHVW/ HRMUH WG
26 HQVHV DQG' HVJ@ RQ 1 RYHP EHU 7KH VHWIRQ Z DV GHOYHUHG
E\ 3WRIHWRU3DX® 1 RUHLID ILRP WH ) DFXQV Rl $ UFKIMPXUH 8 QLYHUAW
Rl /IVERQ 3RUMIDO 7KH GIFWH DIP HG VR H[ SRVH WXGHQW \R J@®EDO
SHWSHFWYHY RQ VHQVRU GUYHQ GHVJQ DQG W  IQWUGLVFLSIODY
DSSAQFDWRQV DFURW GHVLI Q GRP DIQV

7KH ' HSDUR HQARI ) DVKIRQ ' HVLJQ LQ FREDERIDMRQ ZIW ( &H® 08- 7( &
RWDQ] HG D IRXUGD\ KDQGV RQ Z RIWKRS RQ 7 WDGIMRQDO' DEX 0 XG 5 HVIW
UMY IIRP W W W W 6 HSWP EHU DVWKH 7 H[ WBI 3 UQWQJ
/ DE 0 DQISDO8 QLYHWIW - DISXU

7KH ZRUNWKRS WG 2) IRP ( DUK \VR ) DEUF 6 XWBIQDE® ' DEX 3UQWQJ*
DIP HG WR LQWRGXFH VWXGHQW \R WH HFR®RJLFDO FXOXWDO DQG FWDIWEDVHG
OXDQFHV Rl 5 DNDWKDQY LQGLIHQRXV ' DEX WHVIVW WIFKQITXH  VSHFLILEDGD
SWDFWEHG LQ %DJ X

7KH ZRUWKRS ZDV IDFIMWG E\ RQH P DWMU FLDIWP DQ DQG \ER P DWMU

DUAVDQV IWRP %DJ X XQGHUWH VXSHWYIVIRQ Rl 3Rl 3 WDWEKD 0 VKW DQG * U
' HHSVKINKD 6 KDWP D

7KH ' HSDUF HQW Rl ) DVKIRQ ' HVLJQ 0 DQISDO 8 QLYHUAW

VXFFHWIX@® RUDQ]HG DQ RQIH VHWIRQ RQ 2&WIW' RFXP HOWU
5 HVHDUFK® RQ 1 RYHP EHU ILRP 30 R 30 7KH
VHWIRQ Z DV GHOYHWHG E\ 3Rl 6 KDQWQX 6 XP DQ $ WRFLDW 3 LRIHWRU
%D® 6 VW 8 QYHWIW 0 XQFIH ,QGDQD 86$ 7KH VHWIRQ DIP HG \R
LOWRGXFH WXGHQV R WH VLI QUIFDQFH RI FUDIWGRFXP HQWMRQ DV D
UHVHDUFK P HWRG DQG DV D VRROIRU SUHVHUYIQ) FXOXWDONQRZ BIGIH FUDIW
SWDFWFHV  DQG DUAYDQODUDWYHY WURXJ K YLVXDOWRY W]



' &XE IV EDFN ZIW DOQRWHU IDVKIRQ HYHQW VKRZFDVHG 1Q WH
8 QYHWMW : KHH ZH VKRZFDVHG WH JDWP HQWVW WGIG E\  WH

PHPEHYW Rl ' &O&E E\ WNQ IQVSUDWRQ IWRP ,QGDQ WDGMWRQDO
FARWLQ

( NWD KRWMG E\ ,DHWM FXOXWOFOXE ZDV D YLEWDQWFXEXWDO HYHQW
IHDWUQJ P RUIHWDQ FOE FRADERWDWRQV IQFOGQ) ' & OXE



6DQUNUW KRWMG E\ &RWHRIWIID FXE ZDV D
YIELDQWFX@XWDOHYHQM HDWUQJ P RIH WDQ  FOXE
FRADERWDWRQV [OFOGIQ] ' & OXE

& OXE LV EDFN Z IM DQRWHUIDVKIRQ HYHQWKRZ FDVHG LQ
5 DNDVWKDQ 8 QYHUW : KHWH Z H UHSUHVHQWMH FOXE DQG
RXUFR@WH 0 DQISDO8 QLYHUAW - DISXU E\ VKRZ FDVIQJ
WH JDWP HQWV VWWBIGE\ WH P HP EHW Rl ' &OE

& OXE LV EDFN Z I DQRWHU
| DVKIRQ HYHQWVKRZ FDVHG 1O ,, 7
. DQSXU : KHWH Z H WHSUHVHQW
WH FO(E DQG 0 DQLSDO8 QLYHUIW
- DISXU E\ VKRZ FDMIQJ \WH
JDUWP HQW GHVL] QHG DQG VWOIG
E\ WHPHPEHWRI ' &OE
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KWBV ZZ7Z NHAQFRP FRP SDQ GHSDUW HOAR IDVKIRQ GHVLI Q P DQSDOXQYHWAW NASXU

KWBV ZZZ IQABMIWDP FRP P XIBIDVKIRQGHVLIQ

' (3$570(172))$6+,21 ' (6,1 6% ' )267$



