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7KH CDW SUHVHOMG 1Q W1V UHSRW ZDV
FROPMG GXUQ] WH $Q®PPD : DWU
UHHDURK DQG GHYHRSP HINASKDWH

7KH QDP HV R WH IXG.  SDUAASDQN KDYH
EHHQ RP MG |RUDQRQ P W

7KHVH VWP HONV KDYH QRAVEHHD HYDODWG
E\ WH)RRGDQG' XJ $GP LQVADWRQ

7KLY SURGXAWLY QRWIOMOGHS VR GIDIQRWH
WHDWFXUH RUSUHYHOADQ. GIMDVH

ANAL=MMA

THE ARCHNITECT CF LIFE




3HOP LODU WHVHDUFK RQ EWDLQZ DYHV

Q ZH SHURWP HG SWHIP IODY H SHUP HQW RQ WH HIHFW Rl $Qc®P P D
: DWMU RQ KXP DQ EWIQZDYH DRWIW 9%DIQZ DYHV DUIH WH M QFKURQ HG
HOPWEFDOSXOHY HP WHG E\ P DWHV Rl QHXURQV FRP P XQIFDAMY] Z W HDFK
RWHU ' LLIHLHQWWSHY Rl P HQWEO DAWIW Z L@ IQGXFH GILIHHQW WSHV Rl

EWDIQZ DYHV

%4.DIQZ DYH DPAYIW LV P HDVXUHG B\ TXDQWMYH HBIPARHQPHSKDRIWDP  T( (*
ZKIEK IV P RWMFRP P RQD GLYIGHG IQR IRXU ILHTXHQR EDQGV GHOD +]
WHD  +] DOKD +] DQGEHWD +]

7KH ®Z HUIWHTXHQR EDQGV GHOD DQG WHVD DUH DRAYH LQ P RUH UHVAXOWEMY
ZKI® KUK [WHTXHQR EDQGV DSKD DQG EHW WKRZ LQFUHDVHG DWW 1Q
FRJQUAYHO HQIDIIQ] WIWY | RUGHBLY \HH 7 DE®!
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7TDEOHG6LWSHWRIEUDAY HWKHUB TXHBREFQGRHDVXUHG DQG
WKH W\SH RI PHQWDO DFWLYLW\ RU VWDWH WKH\ DUH PRVW

94.DIQZ DYHWSH | ) LHTXHQR EDQG 1Q +] 0 HQVDCDPVNYIW
' HOD EVIEIOW \VBHS
TKH®D EVIEIOW QIKVWGBHS
$GKD 5HD DARQ P HGMDARQ
&RQPHQWDWG EXWHD{ HG
D 7KIVIWHTXHQR EDQG LV
IP SRUEQARUEDDQRH 1Q WH
DXVRQRP IE QHUYRXV L VIbP
D &RJQUYH DPWYIW
YD &RJ QWYH DPRYW
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TKHT((* GDW SIRYIGHV VZ R WSHVRI lQIRWP DWRQ
7KHVSHRAD

7KH VSHPAD UH GPASRZ HUGMMEXWRQ RYHUGL I HHQWIHT XHQOR EDQGV LH KRZ
P DQ\ ALFXIW DWH 1UQJ Z W D FHUBIQ |LHTXHQR DAD FHURIQ GFDVMRQ -Q RXU
H SHUP HOW \SHPADZ HHP HDVXUHGIQ  GRFDWRQV VFDWILHG WULRXJ KRXVWKH
EWDIQ ) LIXWH

JLIXUHG6FKHPDWHSUHVHQRNDWLRUEBHHUPWR FDWLRQV
LQ ZKLFK T((* PHDVXUHPHQWY ZHUH SHUIRUPHG

1 DR VIEW
[~ Extea shas

Nasion

Right

10-20 system electrode placement
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7 KH FRKHUHQFHV

: KHQ ZH P HDVXWH D SDUWDP HWU FD@IG FRKHUHQFH Z H UHAHLYH LlQIRUWP DWRQ RQ

WH HILHHQR RI FRP P XQIFDWRQ EHVE HHQ GLLI HIHQAELDIQ GFDWRQV DWD VSHALLE
WSH Rl ELDIQZ DYH | LHT XHQR

-Q RXUH SHUP HQW FRKHHQFHVZ HHP HDVXUHGIQ  GLIHIHQWUHTXHQR  EDQGV
GHW WHBD DSKD EHVD EHD EfVD  DQG EHWD  1Q IRXU GLIHHQW
FROGMRQV H HV FRVHG H HV RSHQ Z KIB! IHDGIQJ DQG Z KB Z DWKIQI D P RYIH

&RKHHOAHV ZHH P HDVXIHG EHEHHQ  GLIHHQWELWDIQ ®FDWRQV (DK Rl

WHH P HDWXUP HQV JDYH XV IQRWP DARQ DERXW WH H WOW Rl

FRP P XQLFDVIRQ DQG FRQOHPRQ EHVEZ HHQ GL | HLHQWELDLO DUHDV

7KHVH WSHV Rl H SHUP HQW SLRGXFH D @UH DP RXQWRI GDVD ) RUMP STAW Z H
H SUHW HDFK P HDVXUHG DVSHPADV D QXP EHUHG YDOHH LDQILQJ ILRP VR EDVHG
RQ WH YIVXDODP RXQWRI GlLIHIHQPH REVHUYHG EHVE HHQ WH EDVHQOH YDOXH
SURUVR GUQNQJ Z DWMU DQG WWMAWDOXH DIWUGUQNQJ Z DU

) RULQWEQFH 1Q &DVH 6VXG\ — WLV Z DV GRQH | RUD@VSHPAD DQG FRKHUIHQAHV 1Q
DO FRQGMRQV DQG DOIHTXHQR EDQGV LHVXGMQI 1Q  GDVD SRIQW ) IQD® D
FXP XOWYH YDOXH Z DV REVIIQHG ILRP WH  GDVD SRIQW IQGIFDWQI \WH \RVZO
DP RXQWRI FKDQIH EHVE HHQ WH \VZ R WP H SRIQW

JRU G-MIY RQ KRZ W IOMBWIHWWH EWIQ P DSV SIRGXAHG E\ D T((*
P HDVXUHP HOWSGDWH VHH WH LOGIGXDAFDVH WX G LHSRUNV EHBRZ
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&$6( 678' < UbP,1 &211(&7,9,7<

$Q P SRUMQW LQIRWP DIRQ DERXW EWDLQ IXQPURQ LV VKH HIILFIHQR Rl
FRP P XQIFDVIRQ EHVE HHQ GL | HLHQWELDLQ DUHDV 2 QHZ D\ VR TXDQW\ WKLV LV E\

P HDVXUQJ WH FRKHUWHQFH VSHRADCRRUHOMRQRI VER T((* MJQDY EHVE HHQW R
GUTHHMEWIQ GRFDWRQV

7R DAWHW WH IPPHGDM HIHFW R $Qc®PPD : DMU RQ WH GYHO RI
FRP P XQIFDWRQ EHVE HHQ GlLI HIHQWELDIQ DUHDV Z H FRQGXPWMG D FDVH WXG\ RQ D
SDIURI LGHQWFDOVE LQV Z KR FRQUXP HG HWHUSQC®P P D: DMURUSHIX@U: DWU
1Q D GRXE®! EQQG VHXS

P P HGIDMOD DIMU Z DMULQWINH Z H P HDVXUHG WHU VSHPWDOT( (* MJQDY 1Q
GLLIHHQWEWDIO DUHDV VR DAWHW SRZ HUGMMEXWRQ $GGMRQD® Z H P HDVXUHG WH

FRKHUHQFHV EHVE HHQ GLLI HIHQWELDIQ DUHDV 1Q D@ HTXHQR EDQGV

7KLY H SHUP HOMKRZ HG D SRMMIYH WRELD LQJ HITHPARI $Qc®iP P D: DWAURQ
ELDLQ VSHRWD DQG FRKHUHQFH LQ VKH GHOD LDQIJH 3RVMWYH HITHRW Z HH REVHUYHG
ERW IP P HADWIO DIVWURRQVXP SMRQ DQG DIWIUD Z HHN RI FROWOXHG FRQVXP SWRQ
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7RGHWHURZK®M KWE D O H PDHAR QV X P SWILREMWRZ HGLVWULEXWLR
DQG FRPPXQLFDWLRQ EHWZHH® E®PQQY BMADYV

3$57-&-3%176
7ZR DGXOW KXPDQ VXEMHFWY |IHPDOH LGHQWLFDO WZLQV |
678'< "(6-*1

TKHH[SBHULPHZDNSHUIRUPNIGGRXEOH BMWIBFEHER FR QWARM@IOH G
WZBDUWLFLIS®EHRQQW ZEQE® UBD QGRPOYLIJYREQVXRHWEBHUXODU
DWHWBODFHEB$QcDOHPPWHULWRHLWKHKUSDUWLFLGRQWKW
LQYHVWLIJDWRUY DZDUH RI WKH H[DFW GLVWULEXWLRQ

7KH T((* PHDVXUHPHQWY ZHUH SHUIRUPHG RQ GLIIHUHQW G
'D\ EDVHOLQH PHDVXUHPHQW EHIRUH FRQVXPLQJ ZDWHU
'D\ WHFWDVXUHPHQ@WQXWHWHARQVXPSWIWRKBIVVLI@B®HU
ERWK WZLQV

DWU' D ERW \ZLQV FROAMXHG VR FRQUXP H RQD WH WSH R ZDMJWH KDG LQWD@® EHHQ
DWIQHGZ W XS XQWD D\

'D\ WHVW PHDVXUHPHQW ERWK WZLQV

'D\ WHVW PHDVXUHPHQW ERWK WZLQV

'D\ EDVHPHDWHPHGEWM I RERQV XP$QJID OH:MRAMHE Q MKW ZL Q
ZKR SUHYLRXVO\ FRQVXPHG 5HJXODU :DWHU

'D\ WHRMDVXUHPH@WQ X VDHWFHRIQ VX PEQdJD O H:P\DH B Q QWK H
WZLQ ZKR SUHYLRXVO\ FRQVXPHG 5HJXODU :DWHU

7KK X E MGILRMRMQ RE K YW A H UHE R YWRR Q V X$RH D O H B RVIHURW K W KAD W KKKD GERQV XPHG
SUHYLRXVO\ ZDV 5HJXODU :DWHU

, 167,787,216

1 HXIRWKHWDSIH &HOQWKP  + LYHUWXP  + LO'HWXP  7KH 1 HIKHUDQGV -

5(6($%$5&+ 5(3257 )25 (7$,/6 6(( $33(1" ;

X ¢ éeeéi



(;3(5,0(17%/"(6,*1

4((* 0($685(0 (176
OHDVXUHPHQWY ZHUH WDNHQ LQ WKH IROORZLQJ IRXU FRQGI

e H\HV FORVHG (&

e H\HV RSHQ (2

e ZKLOH UHDGLQJ (25

e ZKLOH ZDWFKLQJ D PRYLH (20

6SHFWUDO LQIRUPDWLRQ ZDV REWDLQHG IRU GLITHUHQW E
-Q WRWDO DVSHFWV ZHUH PHDVXUHG

e EUDLQADSHFWQLDOO ORFDWLRQV LQ (& (2 (25 DQG (20
e FRKHUHEGEHNWZHHQ GLITHUHQW EUDLQ ORFDWLRQV DW VHYH
IURP GHOWD WR EHWD PHDVXUHG LQ (& (2 (25 DQG (2cC

$@CDW ZDV IQMSIHMS B\ P HDQV R = VFRUIWV LH GHYIDARQV ILRP WH H SHRAMG YDOMHY GHIYHG
IURP DQ QM .CDWRQDOGDWEDVHR! KHDEM\ LOGIMIGXDY 7KDWKHIGDWEDVH

TKHP HDVXUHP HOWSHIRGZ DV P IQXWVHDRK Z M DWBDVW P LOXWIRI FODQ ((* UHP DIQIQI DIMUJ
DUNDAMHP RYDO WH DYHDIHV XVHG DUH WHHRWH EDVHG RQ P RUH \WDQ REVHYDWRQV HDRK
WP H

JRWLPSOLFRMWRHDV X DAV&GFADH[SUHVD W XPEHIMDOXBQJILQJ
IURP WR EDVHRQWKMLYV XDRR X RWG LI HUHRERMH U EHG/ Z HM QH
EDVHOYRG XS L RS UL QNZIDQV HPBI DV X DA\ D Q &/ H W\ O XBII W H U
GULQNDQRHUDVXR®\V DQG 7KMVHRMDVXUHBHQIRURBG
'D\  ZDWRPSDUWARY KEDVH LMV X U H PMIDNH QU OL KW P 6 D \

PLPLFNLQJ WKH VFHQDULR RQ 'D\

, 167,787,216

1 HXIRWKHWDSIH &HOQWKP  + LYHUWXP  + LO'HWXP  7KH 1 HIKHUDQGV -
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5(68/76

6HYHUDO UHVXOWY ZHUH REWDLQHG LQ WKLV H[SHULPHQW

)LUVWIRR X P OOV LFKHD QU & $ F WIVE R K H U HZADRFHD O F X GED WGHELQS)
WKBPRXQRMFIO QIRIEVHUY®GOPHDVXWDWGHFWYOH 'DWD REWDLQF
RQD\ LQGLAPWHGLOHWIHH FOQY/CGGDVREWBGERQ D\V DQGLQGLFDWH
SHUVLVWLQJ HIITHFWYV

7KLD/Q D O BVRANYRMQ G L ZIKWMHK WIWKAK D QUY¥ RV L W LOQYHH) D VHRYZH Y HW
LXVHIW@ VYV HMWHW KRHEK D QR R F XIUW K\ WD PAD W H JRIHT X HRIFFQ G
DQG ZKHWKHU LW SHUVLVWYV RYHU WLPH

%DVHG RQ WKLV DQDO\V LW KEHPFDIWRRHIQWMPRWBURQRXQFHG
LOVKWZLRR XWPLQIQcDOWPPWH FKD QY H O XHW DQG 7KH
PRVRELRXPR QW U L BWRMKERO X ODWKPBZBWPDGH\DVWURRNLWLYH
FKDQREVHGYLIQNKBRZ MXHQRHOWDQJEKLFELEBGVFXVVEG
PRUH GHWDLO ODWHU RQ

~QVKWZLIFRQVXPERIXQDWHWKFHXPXODRPKIYBGIBDVWOHBYWRQRXQFHG
DQG RQD\V DQG 2Q'D\ ZHREVHUYRBBGGLWERDOQOHD O XH
LQVKWZIFER QVXPEQIXODWHHRZHY MKEZB\PRVW®RQWULEYWNHG

QHJDWLYH FKDQJH LQ SUHGRPLQDQWO\ KLJK IUHTXHQF\ EDQ

UHSRUWWQOLMHK®WEB\FDXVEGULQMNHIXODW HLRVWILN H®\

ZD¥DXVEGWHURQG RQW HEIQUDFX P V WODQUEAM Y H VAKR. BIKUNQ R Z Q

WR LQIOXHQFH EUDLQZDYH DFWLYLW\

2Q'D\ WKWZLZKRSUHY L RER/@W X PRIGBGHJIXQDWHADWQRZILYHQ
$Qc DO HMPDHIQ & KHXP XWDFKDQZBWDOFX QMWHHD PAD\ 7KLV
WZLROVHR[SHULHQ@RAGEXPXODWKDHJIHWHRQVXPLS@ICDOHPPD
‘:DWHRRPSDUWBHIXOMDWHWYDOXHVYDOXHV REW D LRYMIV

DQG $JDLQLPL®MBUKH UWWILZXRFRQV X P$HX: DO HADPMHDSRVLWLYH
FKDQZDVREVHUY.EKBHOWDQJEKLGHRFKDEZIDWEVHUYEWKDW
UDQJH LQ WKH SUHYLRXV ZHHN
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5(68/76

7DE® &KDQIHV  1Q
EWDQZDYH DPAMW Rl \VER
IGHQAFDO VE LQV  FRQUXP Q)
HWHU $Qc®P P D : DMU RU
SHIXOU : DMU &KDQIHV 1Q
T((* DVSHAW \VSHAAD
DQG  FRKHHQAH  ZHH
PHDWXWHG IRU  GULIHHQW
EWDIQ BFMRQVIQ  GLLIHHQW
FRQGGMRQV WH W[ W IRU
GHVBY 7KH YDOHV ZHH
DMIQHG EDWHG RQ YWXDO
GLIHHQAH REVHUYHG
EHVEHHQ EDWIH YDOH
EHRWH FRQUXP IQU ZDWU
DQG WMWYDOH DIVWU Z DIMU
FRQVXP SWRQ
7KH VRVBODP RXQWRI FKDQIH
Z MRXWDWLI QHG SRVMYH RU
QIDWH P HDQQU v/
SUHVHQMG DVWIKH ERWRP

+2: 72 5($" 7+-6 7$%/("

7KH VEE®! UHSUHVHQW WH
VRO DP RXQW Rl FKDQIH
PHDWWHG DIWU  ZDMU
IQBNH  HWHU 5HIXOU RU
$QCBP P D 7KH LOMMW RI
\HIB®Z FRAU UHSUHVHOW WH
DP RXQWRI FKDQIH P RWKH
FR®U P HDQV P RUH FKDQUH
7KLV SRIQW XV \R WH DUHDV
EWDIQZ DYHV ZKHH
FRKHHQFH  ZDV. PRW/
VARQI® DI HAMG E\ GUONQJ
Z DMU “WGRHVQ WMODXV WH
QDWIH Rl WDWRKDQIH %
DQDO] Q) WHWH  LQGIVIGXDO
DUHDV 1Q P RUH GHVOZ H FDQ
11QG RXWZ KHWHUWH FKDQIH
Z DV SRMYH RUQHIDWYH \VHH
JLXUHV  DQG

$QD®P P D: DWU $: 5HIXMU: DWAU $:
"D | ' D ‘DL |['D "D |'D
(&
(2
6 SHFWD
(25
(20
(&
&RKHWHQFHV| (2
" HOD (25
(20
(&
&RKHHQFHV| (2
TKHVID (25
(20
(&
&RKHHQFHV| (2
$ KD (25
(20
(&
&RKHWHQFHV| (2
%HVID (25
(20
(&
&RKHWHQFHV| (2
YdHVID (25
(20
(&
&RKHHQFHV| (2
%HVID (25
(20
(&
&RKHWHQFHV| (2
%4HVID (25
(20
727%1
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5(68/76

%DVHREWKHXPXOD@WLYERHVHQWE®EOH ZHZHUBEOM YV H O NVHWA
VSHFIDUHDRDWQZKLFR PRUBMURQRXQAKDD IV SHFWOHB-RKHUHQFH
RFFXUUHG )LUVW ZH ZLOVSWBPWHID ORRN DW WKH

J)LIXUH VKRZWKWSHBWHDV XU HPRIBWD LW &KW HT X HQFQJIJRLQJ
IURPWR +] 7TKHFRORIWKEUD IP@ SLQG L FDRHWHRANKEUDLQZDFWL Y LW\
L\EH O MY HU DE B XH O RIRRD 0J UH H®& O RRUD E R YoHY HUHDU H G K LIW
GHWHUPEQWEXQW K& D W D EXDIVOIXRHEAV D LIJHRE H D O WEG L Y L GXIDID V
7KDWFKHU GDWDEDVH

~QLIJXUH WK¥HSHSDQMRRZWKGIL | HHQFIHY SH F W HIIR UOHH D) G | W H U
GULQIIQEDOHMPDHULJKWOORMKEHD DENURVVRXFD@HWKWHSHFLILF
DUHD@WKLFEUDLQZDNWLIHQ@W RPDERYOHY HUDWHRQRUPRQW K H
VHY HB D@X VWEHHWY Z VAW ZR HD V X U H P H R MAQIGF D WWHBYWE R QV X P LQ J
$QcDOHPPD :DWHU QRUPDOL]HG VWDELOL]JHG WKH EUDLQZD

&RQYHUWHREKD Q ZH VR E WHY HIGQW K H DM H LYW K HG H Q WW. E CXK R
FRQVXPHG 5HJXODU :DWHU ERWWRP SDQHO

)LOQD@BDQDO\MAIGE LI |H WHHQ@FRKH U H GFAIDHXW EEG UL Q NBlGXDOHPP D
‘DWHYW5HJIXODWHWYSHFD OGOV KEHOWDQ ZHK HUMKPRV®RVLWLYH
FKDQZB\REWH H)G JXUH VKRZ2WKHR KH U H REWKGIH OWDI) PH DV XUH G
L@OO EUDDRFDWLRQPPHGLDINIBDUWERBMKCW ZLDKRFRQVXPHG
$QCcDOHPPWHUVRSDQHKWW[SHULHQFSIGRQRX QFRINBN L FKD Q JHD
EUDLQZBRKHUHOQWPHY LGEQWKFHKD QUEFRORURBUH G R P L QEDAXMO \
EHOPMZ HUDWHS UHGRP LOQDWHH Q R UP D5Q Q AMK IS\D UD P HWHHIO H F W V
FRQQHFEH\RIDEG L | | H UBHUD/DQ H WK UW V XCBIW R Q V W UQFUHMEWHDE Q
FRQQHFWPPIHGE\L D WHRWM UL QNE@IDOHPPWHUKLWIIHR®VQRW
REVHUYHG LQ WKH WZLQ FRQVXPLQJ 5HJXODU :DWHU

7KHVBHVX QQGLFDWWURQWDEL O | LHFBW$S QcDOHPB I HUQW K H
GHOWDDLQZWDH JAKHSRVLWHMHAWLP P HG L DEAXMD O WRHH PW R
SHUVLVW ZLWK FRQWLQXHG FRQVXPSWLRQ
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5(68/76

) LIXWH &KDQIHV 1Q VSHAAD EHIRWIH ®GIW DQG DIVWU WKW FRQUXP 1Q) HWHU
$Qc®P P D: DWU VRS SDQHO RUSHIX@U: DMU ERWRP SDQHO 7KH FRRURI WH ELDIQ
P DS LQGIFDWAV Z KHWHUWH EWDIQZ DYH DRMMW LV EH®RZ DYHWDIH EQH FRRU QRLP DO
JUHHQ FR®U RUDERYH DYHLDIH WHG 7KH VRS GIWFRUQHURI HDFK P DS LQGIFDWY WH
ILHTXHQR  DWZ KIFK EWDIQZ DYH DRWYW Z DV P HDWXUHG 1Q +]  %DAN DURZ V IQGIFDM
EWDIQZ DYH [WHTXHQAHV DW ZKIFK DPAYIW ZHQWIWRP DERYH DYHDIH VR QRWP DO
IP P HGDW® DIWUGUQNQ] $Qc®P P D: DWU 7KHVH P HDVXUHP HQW Z HUH REWIIQHG RQ
"D R WHH SHUP HQW

$1chH(00SF: $7(5

00(" $7(/< $)7(5 : $7(5

%)25(: $7(58&216803721 491680 3721

5(*8/$5: $7(5
00( $7(/< $)7(5 : $7(5

%)25(: $7(5&21680 3721 421680 372 1
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5(68/76

$1cH00$: $7(5

5(*8/$5: $7(5

JLUXWH  7KH FRKHUHQRH 1Q WH GHOD EDQG P HDVXUHG EHIRUIH ®IWDQG DIVIAU WKW
FRQUXP 1Q) HWHUSQC®P P D: DMU \RS SDQHO RUSHIX@U: DWU ERWRP  SDQHO 7KH
FRRUR WH EWDIQ P DS LQGIEDWY Z KHWHU WH EWDIQZ DYH DPRMW LV EH®&Z  DYHLDIH
EOH FR&®U OQRLP DO JUHHQ FR®RU RUDERYH DYHWDIH WHG  7KH FRKHUHQFH YDOXHV DUH
VKRZ QIRUD®  EWDIQ BRFDMRQV IQGIMIGXDCP DSV 7KHVH P HDVXUHP HOW Z HH REBIQHG
RQ' DRI WHH SHUP HQW

%()25(: $7(5&2168037,21 00 (" . $7(/<$)7(5: $7(58&2168037,21

%)25(: $7(5&2168037,21 00(" ,$7(/<$)7(5: $7(5 &2168037,21




&$6( 678" < ())(&7621: $.()8/1(66

7R EHW WHUG H UV WIK@®IGI H RVFRKH U QW HRW E U D LDQYZD F W L YOL W\
ORQJIJLWXGSBDDPEMWSHUIRUMRM® ZRPD@GLDJQRYMHEXVHYHUH
QHXURORFRFOOWKRRBRQGLWWPDQNHEGLQFUHDYHG®WDDLQZDYH
DFWLYDWRYH DYHUDJH

%LRPDURHBWDVXUEERARBRDUDFW HRUWXOLHR G L D J Q RWL V
WUDFIBLYHBVIRJIUHVAYQRN SRIIELRP D UAKHUFKD @ HXVHW BV V HV V
W K$HU R J U H \RVAHRROWIDHODQUR GFRRQ G L W MRKEHK D QU@ U D L Q ZDPYWHL Y L W \
PHDVXUHG E\ WKH ((*

~ X HD ONXRP D QE/HOBND L Q ZDYHR VEVF W L @MW D R/IGW H\BO H H- &V K H
QHXURORRIEW ORKEZRPDRD\GLDJQRAMMEKIHURJUHREBNGLVHDVH
XV XD ERAAU H O DIMWABKGE Q R U P L@EWU H D& HGEMID L Q ZDF\M L ¥ HW H
GD\RI$QcDOBPIPWHARQVXPSWDRQYBGUDGX\DWDELOLRIWHR® D
EUDLQZDLY(WR WKH QRUPDO UDQJH

— QVKWH F R OBURWNY KHW X 8 IR UW WHH 8 RV XWRIR E L KR QD G L DADLR Q
XVH®/ RQHJIDW LYIHIDEW DL Q ZDFW L DIQWADVLP PH G L D WRHDAD\R EM G
FRQVXPSWLR@CDOHPPWWHZLWKUHSHDWHIBY XU HPRIGQM M D P H
DVSHFMW\VYM[SHULPWIQRZ HDBBGQLPPH G L DS/RW LWHMHFRY$QCcDOHPPD
‘DWHU FRQVXPSWLRQ RQ GHOWD EUDLQZDYH DFWLYLW\
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2%-(&7-9(
7TKLYWX®LPHWRGHWHUPKRMIITHFRVSURORQY¥B®ED OHPPW HU
FRQVXPSWRREOMDDLQZDNWLRLWSDWLBOQWIQRYEHGKXVHYHUH
QHXURORJLFDO FRQGLWLRQ

3$57-&-3%$176

2QHD GAWXPD@XEMHRWDOMHG SUHYLREVDIQRXIHMEXY HY HUH
QHXURORJLFDO FRQGLWLRQ

678'< '(6-*1

7KUHH W\SHV Rl H[SHULPHQWY ZHUH SHUIRUPHG LQ WKLV VW
/IRQJ WHUP HIIHEWYV

7 K 15 D W LADQMD V W U WRR DGV L (FRIDOV/KX$P@ic D O H:RADHRY HIS H U LRRIG
GD\V ZHHW 7KHT((* PHDVXUHPEZB WM DN BQEDVH O ISQUH R/R

H[SHULPHQW DQG DW 'D\ DQG RI WKH H[SHULPHQW
6KRUW WHUP HIIHEWYV

2Q'D\  RIWKWW X GWK SID VOLVED VL. Q VW U X\FRV/BIICD NOD RS QcDOHPPD

:DWHURDVVHWKYXHPPHGLBWHFRM$QCDOHPIPWHRRQVXPSWILRQ
PHDVXUHPHQWY ZHUH SHUIRUPHG ZLWKLQ WKH QH[W PLQX

, 167,787,216

1 HXIRWKHWDSIH &HOQWKP  + LYHUWXP  + LO'HWXP  7KH 1 HIKHUDQGV
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6KRUW WHUP HIIHFWV LQ FRPELQDWLRQ ZLWK (0)V

5H F HQW/X GLLHG/L FADKABHAS R W R OHFW U R P LHOHOMWMVAI HQH U EW H G
PRELS®KR QD GLDWLRE)FRPPRIQYHTXHBFQ G&H OMHONDO S B W D
DQG RWKHUV

TRODVVHWKHIHFWV$SQcDOHPPWHRRQVXPSWOROEQDLQZDFWLYLW\
IROORBL®RVXWRHOOSKRQ@HDW KROMU W L FA\DQWW U WHRDH G
PLQXWHHOOSKRB QRO OREMWG ((*PHDV XUHPHAGW KFHD UWLFESD QMW

D JODVV RI $QcDOHPPD :DWHU ZKLFK ZDV IROORZHG E\ DQRW

$ORH DV X U H ZHHQWRE W D LL@W &H H \& O R VAFR®) G L WLHRTOX HR)IFS W H U H
REWDLQHG IRU GHOWD +] DQG WKHWD +] EDQG\
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2 YHUD SHURG RI GDV VKH SDVIHQW GHOD GIYHY H KLEIMAG D JWDGXDO
GHFUHDWH ILRP  DERYH DYHWDJH  YDOXXHV LOVIR VIKH DYHWDIH WDQJH DV HNGHQW
E\ WH LORIHDVQJ GIYHY RI JUHHQ FRAULQ WH GHOW EDQG ) LI XIH 7KV ZDV

XQFRP P RQ IRUD SDWHQAZ W WLV VSHALLLE QHXUR®RILIFDOFRQGIMRQ LQGIFDAQ) D
WRQJ SRUMYHHITHAWRI $Qc®P P D: DIMURQ EWDIQZ DYH DRRYIW

610QFH GHOW EWIQZ DYHV DIH P RWVDRPWYH 1Q GHHS MBHS WV D GHRUHDWH 1Q
GHO» EWCQZDYH DAMMW RXG EH RUHDWG ZIW GW GRZMOHW
&RUHVSRQAQIO® VKH SDUAFLISDQWKHUMHD WHSRUMG LORWHDVHG YWVIDAW DQG

AW VILHGOHW

) XUMHP RUH [LHTXHOR P DSV REWIOQHG P P HGIDVWAO DI VIHU FRQVXP SVIRQ Rl
$Qc®P P D: DWUF®DW GHP ROWUDVWA D GHFUHDWH LQ GHOD GIYHY ) LIXIH

7KH WEEWQIQ) HIHAW ZDV DOR REVHUYHG DIWU H SRVXIH VR FHESKRQH
WDGIDVRQ ) LIXH

7KHVH UHVXAOV | XUMHU LOGIFDW WDAS Qe ®P P D : DWMUKDV D WIDEL] LQJ HI T HFW
RQ GHOD EWDLQZ DYHV DQG WDWMWFRX@ SRWIE® P L0 DVIA VIKH VKRUAMALP
GHWIEL® LQJ HITHFWRI (0 )V
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\Y
*
\Y
&+
\Y
&+
YLUXWH  FROWQXHG RQ QH WSDJH
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|$<

|$<

JLIXUH)HTXHQPDSYRGHOWD +] DQ®& KHWD

+] EDQGWHDVXUHB SDWLERIQRXYHWEAXQHXURORJILFDO
FRQGLWDREREGLQFUH BHOBWFWLIHWYV X UHP B QU
REWDLRHUMUKARXURH ZHHNSXULDKLFWKEDWLHQW
FRQVXP$@GcDOHPPWHBKHGD\RIHDFRHDVXUHPHQW
LQGLF RWMIGBH VK H5 H OBARIDGU D Q LAP D U N L GWEKI U H \
ER[5HGFRORQGLFDWRYMYHUDEUDLQZDFW\\ZKLOH
JUHHQ®RORQGLFDWHVDDY H U CEJWD LDQ2D FW L YR Q/d
WHUFRVXPSWIRR@GQCDOHPPWHBDXVHIE JUDGXDO
VWDELOLRDOHGREDDL QZDLYOWK LD GLY LGN 6 W\KHH
QHXURORJLFDO FRQGLWLRQ PDUNHG E\ DERYH DYHUDJ}
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YHRWHSQDBIP P D: DVHUFRQVXP SMIRQ

|$<

P P HGLDVIA® DIVIAUS QDOP P D: DVHUFRQUXP SVIRQ

|$<

YLUXWH ) WHTXHQR P DSV IRU GHIR +] DQG WHWD +]
EDQGV P HDVXUHG 1Q D SDWHQWGIDIQRVHG Z W D QHXUR®IIEDOFRQGIMRQ
P DUNHG B\ LORIHDVHG GHOR DPRYIW 0 HDVXUHP HQW Z HH REWDIQHG RQ' D\

Rl D FROWOXRXV H SHUP HOW VWH WH W[ WIRU GHVMBY +HH WH
P HDVXUHP HQW Z HH REVBIQHG 1Q LHIX@U FRQGIMRQV VRS SDQHO DQG WHQ
IP P HGIDWO DIWMU FRQUXP SWRQ Rl $QDBP P D: DMU ERWRP  SDQHO 7KH
GHOBD EDQG WDQIH IV P DINHG Z W D JUH ER]  5HG FR®U IQGIFDWV DERYH
DYHLDJH EWDIQZ DYH GIYHY Z KIGH JUHHQ FREU LQGIFDWAV ORLP DO DYHUDIH
EWDIQZ DYH DPAMW $V HYIGHQAE\ WH FKDQIH ILRP SUHGRP LODQWD RWDQIH
HG WRQHV 1Q WH VRS SDQHOWRZ DUG JUHHQ VRQHV 1Q WH ERWRP  SDQHO
$Qc®P P D : DMU FRQWXP SWRQ FDXVHG WEELQ DARQ 1Q GHOB EWDIQZ DYH
DR
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$IVU P LOXWA H SRVXUH VR FHEBKRQH LDGIDVIRQ

|$<

-P P HGIDWA® DIVHUS Qc®P P D: DVIHUFRQVXP SMIRQ

|$<

YJUXWH  )WHTXHQR P DSV IRUGHID +] DQG WHWD +]
EDQGV P HDVXUHG 1Q D SDAHQWGIDIQRVHG Z W D QHXUR®RIIEDOFRQGIMRQ
P DUNHG E\ LQRUHDVHG GHOB DPRYIW 0 HDVXUHP HQW Z HH REBIQHG RQ' D\

Rl D FROWOXRXV H SHUP HOW VHH WH W[ WIRUGHVIY  7KH SDAHQAZ DV
H SRHG R FHBKRQH WGIDARQ P lQ SKRQH FD@ DQG FRQUXP HG
$Qc®P P D: DWULP P HGIDWD DIWU 0 HDVXUHP HQW Z HUH VEBNHQ DIWIUWH

SKRCQH FDO@WRS SDQHO DQG DIWUFRQVXP SWRQRI $QDEP P D: DWU ERWRP
SDQHO 7KH GHOM EDQG WQIH IV PDUINHG ZIW D JULH ER[ 5HG FR®U

IQGIFDWV DERYH DYHLDJH EWDIQZ DYH GIYHY Z KIBH JUHHQ FREU LQGIFDWV
QRLP DO DYHUIH EWIQZDYH GYHY $V HYIGHOQWE\ WH FKDQIH IWRP
SUHGRP LODQWD LHG \RQHV [Q WH VRS SDQHOWRZ DG JUHHQ VRQHV 1Q WH
ERWRP SDQHO$SQC®P P D: DWMUFRQUXP SWRQ FDXVHG WEELT] DARQ LQ GHUD
EUDIQZ DYH DRAYW
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&DVH 6 VX G\

7R IXUMHU DWHW WH HIHPWRI $Qc®P P D : DMURQ GHOR EWDIQZ DYHV DGGIMRQDOVSHRADO
JUDSKV Z HH REVBIOHG |RU D VSHALLF FHOAD® GFDWG EWDIQ RFDMRQ 3] Z KIFK IV QRWYHU
VXVFHSWE®! VR DUMDRW 7KH UHVXOV DLHWKRZ QIQ) LIXUHVS DQG$  6LP LOUWQGHQAHY KDYH

DOR EHHQ | RXQG | RURWHUEWDIQ GRFDWRQV QRWKRZ Q

JUXWH $ (& 6SHAMXP Rl @®FDARQ 3] EDVHIOH P HDVXUHP HQW
JHHHQ @H DQG P HDVXUHP HQW REBIQHG P P HGDMO® DIWU
FROVXP IQ] $Qc®P PD : DMU LHG @H %DAN @QHV GHSIFWWH
UH HUHOPH YDOH |RUKHDOM\ [QGIYIGXDY — \WB GHY
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JLIXUH$ (& 6SHPAXP Rl RFDMRQ3] P HDVXUHP HQAD WIURH@SKRQH
H SRVXWH RWDQIH @H DQG P HOVXUHP HQWREVBIQHG [P P HGIDW®
DIWUFRQUXP IQJ $Qc®P P D: DWU SION@H  %DAN GRHV GHSLIEWIKH
UH HUHQAH YDOH |RUKHDOM\ LQGIYIGXDY W GHY
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$33(1' ,;
5 H HUHQFHV

| XMMQEHUHU& O XUEDFK 0 ' %5 6FKPIG 05 . XWMU1 $FKHP DQQ 3 +XEHU5
BUWP XOMRQ Rl WH EWDIQ Z W WGRIHTXHOR HOPARP DIQHME |HTG SXOHV DIHRN VBHS
GHSHQGHWSHURWP DQFH [P SLIRYHP HQWADIQ 6WP XO

SHHQRV 1 &WRIW5- OF HQJLWH 5- &RUF - 7KH DBKD EDQG RI WH WHWQ

HBPARHQPHSKDRILDP  XQGHU SXOHG DQG FROAQXRXV DGR IHTXHQR H SRVXUHV « (( 7WDQV
YURP HG (QJ
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