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&;=7B #D<EHC7J?ED

/I LNK@Q?P EJBKNI=PEKJ ?=J >A BKQJ@ EJ REAZ2RFEEJICO IAJQO QJ@AN #KILHE=J?A

#D<EHC/7J?ED J EKI;H

OHA=0A >A =S5RD=P ?D=JCAO KN IK@Ec?=PEKJO AKDHULMEN@ & PDA LEN
MOLKJOE>HA BKN ?KILHE=J?A REQ@HEDR QDAQYPDKNERUIRNPA PDA AMQELIAJP

B71l 9ECFB?7D9; 137J;C;DJ

1 3% 3DEO AMQELIAJP D=0 >AAJ PAOPA@ =K@WRKRQUGEPD PDA HEIEPO BKN = #H=00 !
@ECEP-RE@ LONOQKIE-F? KB PDA &## 1QHAO 3DAOA HAERAGECIK@WRE@A
M=0KJ=>HAKIRA?PEKJ =C=EJOP D=NIB@%HE3RSDAJ PDA AMQELIAJP EGRAENEJ] =
?KIIAN ?E=H AJRHNJP 3DEO AMQELIAJP CARRO QOAO =)@ 2&E+:PADEKARQAI?U
AJARU =J@ EB JKP EJOP=HHA@ =J@ Q@~G?ESEPBIRDA EJOPNQ?PEKJ IRJQ=R0OA
D=NIBQH EBAMN?A R R@EK ?KIIQJE?=PEKJO /EREKJ KB PDEO AMQELIARCEIGAIPE=H
=M= EO AH&P’=QOA D=NIBQH BIRARA EJ SDE?D ?=0A PDA QOAN SHRQEEBMANKNAPP

PDA EJBANJ?A =P DEO KSJ ATLAJOA
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13?A UKQ CARKIQN IKIEN LHQCCA@ EJ RE= ($-) KN 2$) PDEO EGRAREXS GEKPBQPDOANRJ
EJPABN?A 3DAN-I IKNA @AP=EHA@ OA?PEKJO EJ PDA CQE@A PD=P ATL=J@O K3IRE€D KB PDAO/
PDEO EO = MQEBRERASKPCAPKO KHHEJC

I PGENEHD >QEHR EDR IKIEEN EPOAHB QJ@AN 2APPEJCO (AHL SDEKYDFEEGEMRDA
>=0E?0 RE= KIMAINLKILPO 3DEO SNEPPAJ CQE@A ?=J >A BKHHKEX BRLUENKE DRA
= IKIERKN EJMON D=J@OHREJ SEPD

(7 L?=7J?7ED #DXFD;

3K .= REC=PA OEILHA QOA KB/IPPAETEK JKAR RA

,ABP KN 1ECDP?[P=JCA 6CAO

$KSI %IPANHLCAO IK@A

40 9 KKIKN %TERGAO IK@A

#HE?G ARNO EX8=-N@ PDA >=?G KB PDA L=JAH OAHA?P =l@+\LAJ 3

"=2G >QRE  ?HE?GP?HKOA KNREC=PA >=?G ATEP KJ OKIA IK@AHO PDA "K2GEOQEHFOK PDA
LKSAN >QRP QOA@IXKH@EJC BKN OA?KI@O

&QJ?PEKJ & >QRID ?=J >A LIKCNIIA@ =0 ODKR?QPO

*?NB 4EEC

3K WKKI EJK =JU L=CA BKN MQE?G OLKP ?DAOGC@QILKJ PDABRE?G
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3K L=J SDAJ XKIA@ EJ ?HE?G PODAFK?G

)B HQ SEOBR@FQOP PDA I=TEIIRI HARAH CKKRAPPEJCO )JBAM\ OEAH BKI
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-:B;9J 7D #DFKJ

3K OPNAJOGANKQ DRA =J EJLQP >AEJC @B HI KQN IKIEN ¥ REOEPEJERDB=I L=CA

3K OAHA?P PDA IKNOFEJLQHI J>; @EOIJ?9A B;QUPEKQ@NA=?D PDED?JEH -;JJ?D=L=CA .= REC=PA
SEPD PDAJBIREAGHDA #DFKJ I;9J?EBJ@ ?HERGIK EBPPDA EJLQP IAJANXKI DANA  [;B;9J " '#
EH" -# @ALAJ@EJC KJ SDE?D ORQISHUBK EOLH=
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*H; Il J>; 79A 8KJJ EDKJ?A R =??A00 PDXOY KB PDA OAPPEJCO IAJQASITEENKJ?A KKK CAPKP=
KKIA@ KQP REAS KB =HH PDIRNK(JERAO

* |-

3DARYB3).”2 L=CA ?KIP=EJO =HH PDAKNOEPPNE>QREI0RAO SDE?D ?KKIAN OAPPEJCO
PD=P #88° PDA AJPEKNERKN EO =HE>HK?=PK@PA B=N HABP

3DA43043 | =CA =HHKSO B&PIRIOAA OAHA?P SD=P OKCI=N OAJ@EJC @KSIEPKJ
=LLHE?=>HA IK@AHO

3DA#. 31/, L=CA=HHKSO BKN ?=ANPKH KJ =LLHE?=>HA IK}EP SEPD HIINE=PA
HE?AJOA OKH@<PNHU

3DA4, 3) 5)%6L=CA =HHKSO BKN 2E@B@A REASEJC KB PSK EJLQPO KJ =LLHE?=>HA IK@AF

6DEHA OPEKIA® KQFOHEBB 7BB J>OVIE J>; H?=>3J@9B?9A J>; @HE?9AKN LAOO QLS&IM>;D J>;
?11;B;9J3;: 3DEO SEHH =@@@ 3NS L=CA PD#QU?=J ?QGIEVA DKSARAN KIQ SEOB BR??KILHEOD
= NJCA KB KJ OAP P=0OKQ 78-J ?AN=PA = |I=TEIQI KB L=CAO
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3DA AJPENKIERKN EO >=0A@ KJ PDA ?KJ?ALPKBV?QOR/=;] EJOPA=@ KBEHKXPAJ=>HA
=J@ QEO="AAFEO EJ@ERE@Q=HHU SDAJKAB@IEFCFOAPQIAZRA L=CAO SERDIAEJ
IEJ@ BKN AT=ILHAJ?D= ;NFEIKH =J@ MQE?GHOFK?M?J9> >APSAAJ A=?D L=CA KJ OAP
BKN = DECDHU Ae?EAJP SKNGdKS

/1?D=. ))&l

B?9A J>; @EI?9AK >NEJC QL PE@@ JAKRH 1AJQ

3KKHO ?=J =LLHU-FOEJCHA L=CA KN =HH L=CAO
8KQ ?=J DRA QLR PKKHO EJ QOA KJ = L=CA =P PDA O=IA PEIA PDEO EJ?HQ@KKHDA 'HK>=H P

3K $SAHAPAKKH OAHA?P EFKQR® PDARID?=J E?KJ KJ PDA KKPP SEHH =QGUR ?KJcNI IKQ S=JP
K @AHAPA EP =J@ OAHA?PEJC ERIKRAR [ARH B KN KQNKKH>=N
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3KKHO KBB=fNEAPU KB SAKKHORP®AHLKG EJKDN cHII=GEJC KRAOO =J@ SKNGAKSO
3DEO ODKQH@ JKP >A =OOK?E=PA@IHPEC®BAOP RDAN=QOA DEO 4J?HA H@IMN
3DAOA ADAHLB®KHO

3//,0 =N A >KKG\J @KSJ EBRFOQ>0A?PEKJO
&1!-%

%70/2%

2#/0%2

&/#42

[ 5%1,!8
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1 EHA?D= M?J&=|

0=CAO =HHK¥QWR D+A ORANH @ERBP REASO OAP QL QKKHHGC RJ IQHPELHAOGNPD=P ?=J >A
?QOREVA@KPDA QOANO JARPBED SEHH =HHKRB MQE?GHU OSEURHK?G >APSAABAIINSEPD
=LLHEAKKIPIOE A 3DEO ?=J >A DAHLBQH SDAJ JKAIDRAIEIPA ?KHKN KN 2?7KLADARPG ATLK@GN@
PDAJ S=IJRKRAPQNEK®AA PDA cJ=3 HKKG =LLHEA@ SDEHA ODKKRJIN SQRIKKHP

W5)$X

0=CAO ?=J>A|@@AQRAM@ EJKMNABP KN 1ECDP $AHAPA@ KN KIA®RANATCAO -K@A OSELA
FKJOPE?G @KSJ

WLE?X

&XKI DANA R =@ @ = JASCA ?HE?G PDRR@ECJI8KQ ?=J ?N=PA = |I=TEIQI KB #QORI0 =CAO EJ
2I1=HH($ /2 JKP EJ?HQ@EJC PDA 2APREYCOIPLQPCA #KJIRH 6CA KN -QHPE 5EASA EB
=R=EH=>HA KQN IKJBMN

WLE?X
8KQ ?=J =HOK 1% -/ 5% KN $%3%6 = L=CA OAHA?PEIA K SEPD @KSJER=KR KN H8\
WO)X

. HEK8B;I>EEJ?D= .#*-

)J 0=CAO REAKQ ?=J OAA SD=P OECJ=H PDKNBBEJGO B EEREJEIFNDA OAHA?PA@ EJLQP EJ PD/
QLLAN HABP ?KBE@\?=J =HOK OAA PDA PEIA =J@ LKSAR@EBH@DEA PDA OP=PQO >=N DE@@AJ
SDAJ SKNGEJC KJ = L=CA

3KKHO ?=J >A =LLHEA@®IIR L=CAO KIN.>CA EJ@ERE@Q=HHU
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3DEO L=CA SEHH ORBSD=PKD =N KQPLQPPEIQEO L=CA ?=J >A PQNJA@ KBB EJ PDA OAPPEJCO IA
‘LE?;

8KQ SEHHRAKJHU HEIER&@& ® KJ PDA KQPLQP L=CA ,KKG =J@ =@@ KJO

‘LE?;

. HEK8B;I>EEJ?D= .?FI

JQPLQP L=CA =HHKSQ RIOAA SD=KQ =N OAJ@EJC @KSIEIFNK PDA OAHA?PA@ KQPLQP EJ PDA IAJC
OAPPEJCBIA IKJEP KNO IRA = &Y%$ L=OOPROICD KJ PDA KQPLQ® BNA EJLQP
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-QHPE REAS SEHH ®K{HKREAS PSK EJLQPO QEGADA
/J PDA ,ABP OE@A SEHIQNANEIENEJLQP PDEO EO PDA EJLQPKGQINHEGMADU
/J PDA 1ECDP OE@A PDEOIKENBARAKI@-ENLQP SDE?D EO KIJHU REAS=>HA KJ PDA -QHPE 5EAS L-

WO)X

'KBJ? 0?;M ?D )-
8KQ ?=J RCCHAQN EJLQROCAHA?PEJC PBAD2NG PDAJ ?D=JCEKIQNJ).043 8KQ ?=J @K SEPD SEPD

=) =OOECJA@ KQRR JREC=PEJGPIND PDA IAJQO
)ILQPO SEHNIRDALAJ@EJIC KJ -KIEFK@AH ($-) 2$) 6)1%,%22

WO)X

. HEK8B;I>EEJ?D= .?FI

-QHPE 5EAS @ANORA=FJ@ LH=?AIAJPANTA@

#D=JCEJCKON LNEIENEJLQP SD=HRQOAA KHKODN L=CAO SEHH ?D=JCA PDA EJLQP KJ PDA HABP OE(
-QHPE 5EAS L=CA
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*?NB 4EEC

9KKIO @EARPHU KEIRQN EI=CA KJ PDA IKEBEAHR CAPKD =J AT=?P E@A=HKENBK?Q0 @EOP=J?A =J@
=JU KPDAN cJA @AP=EHO
SDECKKHAWIQEN = REQAKR®

*NB 4EEC )L ;HL?;M

%J=>HA O&H BKI > U LNOOEXTF ED J>; @HEI?9AKN-?D9>H PEEC IM?F; KF KJ KQ?DOARJ IKIJIEFKNO
SDAJ REASEJRQN ?=IANBNA@ JKNI=HHDAJ VKKIA@ EJ LADO PDARKPE?G PKIOSEP?R P=J
IK@QA K IK RA =IKQJ@ PDA EI=CA

6EPD ORAH BKI ERO RN A=0U =J@ ROPODKPOAP KNAN BK?QO SDARIDRA PEIAR @K OK >QP PDA
KPDAN IAPDK@?QO !O00ESQRAINA=GEJZ=J KBPAJ >A QOA@AKNIE?GHU SDAJ =@B@AE&CA IR
OSELAKPBKN = MQE?G OLKP ?DA?G

OE'AH BKI CERAO KQ = XKIA@ EJ REAS K8 ?=IANO BA@ SDE?D IA=JCCHROP HEGU PI¥KIPI PD=P
SEHH AJ=>KQ B IFEJ 7H7I SDAK WKQ ?=J I=GA EILNKRAIAJPO >A HR9?I; <E9KI KN = LEA?A KB OAP
@ANOOEJC PD=KP =JCHA@ ARRRINKIF>=N2DO PDA ?=IAN- ORN HECDP OP=J@ EJ PDA ?KNJAN KB PDA O

10 HKJC =OKQ DRA JK EI=CA =HPANR}PENDO =?PERA@ O&ET BKI HAPOK®) OAA AT=?PKIQNUEI=CA
WKKIA@ EJ I=GEJC EP PDA XAGPERDAAEJIC EP BKINOAHB
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*NB 4EEC -;J37D=l

"A?=QOA OEH BKI EOJP =@ @Aa P=CA EJ PDA@HPEKJ=H BKHO KLAMN EPO OAPPEJCO ?=J >A BKQ
EJ PD2APPEJCO -AJQJPABE?A OERAH BKI

*?NB 4EEC +K7?9A -J7dl

)J PDEO OA?PEKHISQOAABKI PK OAP BK?QO =J@ AJ=>HACRRFPEOOQAO SEPD KQN EI=CA

&XKI = @EOP=J?A PDEO KQP@HKBdkOBKBK?QO >QP QOEAE BKTNARA=HO SA JAAKIFG A = OHECDP
=@FQOPIAJP

)B QOEJCK(PDOANJ F?D9> B PEEC KK LKQN @AT@NRAHKRP?DA?G BK?QO O=IA =J@ IKOP IK>EHA
@RE?AO

)B QOEJC YBEWRETGHII KFJ E FEEC ?D KFEJ N I=TEIQIV KKI HARAH I=U >A =@FQOPAE®AH BKI
2APPEJCO
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3DKQCD = IEJKN =@FQOPIAJP PDEOMI=Q>; ;<< ;9J?L H,IEBKJ?EBB PDA AJRPENCA

6EPD G =J@ G ?=IAND >A?KIEJC ?KIIKILH=?A =?DEREJC KINAN BK?QO >A?KIAOD CEH
?CFEB7/DIK LMLANHU QREREBH=>HYOKHQPEKJ

3KF7D=NQJ@ PDA EI=CA KIKKIA@ EJIB?9A J>; QE?9XKI?A =J@ PDREL; ?D 7DO
:?HI9J?ED 3K L=J KJ KQ?DOANRJ IKIEKNQH7= M?J> ED; TD=HNQJ@ PDA EI=CA SDAJ
WKKIA@ EJ

*?NB 4EEC _E9KI [I?1J =J@* ;7A?D—M APAHHAKKPIGXKIMAHLAAL KQN ODKPO EJ BKZR0O
M?KIAJ@ PNUEJC A=?B BJ@ SDE?D SKNGO >AOR@KMDKKPEJC OPUHA
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-;.JJ?D=I ;DK
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. KEH?7B <EKDRE9A 'EDEHI |;9J?ED

. KEH?7B -;J37D=l

)B KQ SEOK P-RA LKQN IKJERN PA=?KQ =>KQRKQN IKJENPDEO EO SCRITK

-J7/H) . KEH?7B 8L

"ACEJO = OPAU ©PALRRREASKPCAPKD B=IEHE=N SEPD PDKINJGOAN EE2AN

13?A PDA YRNE=H EORN&KQ I= U ATEP =JUPEIALNOOEJC PDA#H >QPKJ PSE?A MQE?GHU =P =JU
PEIA

3DA RNE=H SEHH BEHDKQCD =@@EJC = L=CA =@GE3IT@ PSELEJC >APSAAJ L=CAO
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#DFKJ )KJFKJ

$ACJA SDE?D OECJIKR BEOBKREAS =J@ SIPAKI KQPLQP OAP QL ?KKIKNRIEM® IRKIERKN KION
BKKP=CA EJ EPO EJPAJ@A@ ?KHKN OL=?A BKN AT=ILAREAFE JROQN BKKP=CA PRAE>IH
=LLA=N EJ ?EJAI= KNA?PEKJ

17PQ=H )JLQP /QPLQP OAPPEJCO @ALAJ@ABMNHKK @AEP

#DFKJ -;J37D=l

40A PDEO OA?RERDKKOAKDN EJLQP =J@ =@ PR® OAPPEJCO

n |#

5EAS PDA OECJ=H LHQQCA®)B.JP
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5EAS PDA ($ 2$) OECJ=H LHQCGX@%)P_ KN "2$))._ @ALAJ@EJC KJ IKBER@AH

-#

5EAS PDA ($ 2$) OK@NLHQCCA@GKE2B) ).

$Q=H ($ 2$) EILQP@®=EH=>HA KJ 2I=HII®K@Q?PEKJ IKEE® =J@ QL
2$) EO =L=00 PDKQCD KJHU 2$) /43 EO =OOECJ=>HA

3DA BKHHKSEJC KLPEKJO >AR™dA—HA SDAJ PDA KNE-O >AAJ ?=HEAI®D OAAHE=REKJ
OA?PEKJ BKN @ARBHHHD-HHK8Q B O=BHU @ACcJA = ?KHKN OL=?A SDEPA LKEJP =J@ ,KC
?KNAPPEKJ PD=R SEPDEJ PDA >KQJ@XQKB EHEPEKJ
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1?HB;II -;.3J?D=lI

-=J=CA OAPPEJCNPARSIEAHAOOKKI?KHO /LPEKJ KJHHEH=>HA KAIBDAG 37 KN 17
)JJPAGIPA@ IKIKRNO

?HFB7D; 'E:;

)B ODKKPEJC RE@AK KJ =J =ENLH=JA ?DAPGEPBEES-HMGEANOO EHMQE® 3DEO ?=J DAHRAO=
LKSAN ATPAJEQN >=PRAN&B

EBEH -F79;

(ANA EO SDANKQ S=JPHROAHA?P PDA AT=?P ?KHKNQIN-?AIAN EO KQPLQPREGERLH-KLANHU KJ
PDA IKJBRN
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1>?J; * E?DJ

(ANA EO SDANKQ S=JPHROAHA?P PDA SDEPAKQEJIP-LAN EO KQPLQPREDBAR ERIA?PA@ KJ PDA
IKIEKN

&E= EHE®J?ED

)B QN ?=IAN EO KQPLQPPEJC = HKC >=0A@ CAIEOIBIANKQ OAHAKQN EJPAJ@A@ KQPLQP ?KHK
OL=?A C=lI=

YKIFKJ -;3J?D=lI

#DKKOA DKS OECJ=HO dKS KKQAHQC KIQN ?=IAN
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n I#

3DEO KLPEKJ SEHH OAJ@@SJORN RE= PDA ($-) /43 LKIR KJ PDA IKJER

IJU PKKHOK@ DRA =LLHEAKADAQPLQP 8CA OQ?D =0 = ,KKG $43 SEHH @EOQOKHE=JU
IKIERKN ?KJJA?PA@ RE= ($-) /43

3DEO KLPEKJ SEHH OAJ@ @KZHJORNl RE= PDA ($-) /43 LKIR KJ PDA IKIJER

IJU PKKHOK@ DRA =LLHEAKADAQPLQP 8CA OQ?D =0 = ,KKG $43 SEHH @EOQOKJd—=JU
IKJERKN ?KJJA?PA@ RE= ($ 2%) /43
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YKIFKJ *7=; -;,J3?D=lI

3DA /QPLQP=TA AJ=>HAO HARD=ULHBRHAR:- @KSJORN KQPLQP FQOR SIEHPD =JU KPDAN L=CA
AJ=>HEJC =JU IKXPKNSFK @EOLHBKN AT=ILHA =KHIMNHU-GM@ EI=CA KJ OAP AOLA?E=HHU
QOABQH BKN ?HEAKNIKIEP

BM70I ->EM

)B HQ SEOB RLLHWKRHOKAPDA KQPLQPKHENUKIEMN >ABKNJ KQPLQP EO LDUOE?=HHU ?KJJA?PA@
AT=ILHA R OAP EP QL >ABKNKKPEJC ?DA?G PDEO KLPEKJ

->EM ?<)KJIFKJ D78B;:

3DEO SEHH AJ=>HA PDA KQPLQP L=K@ £BHOPBQPPEJC = OBRDEG KLPEKJ EO QOABQKGBEDD
K AAL KON EJBARA B KB ?HQPPAN SDAJ JK OECJ=H EO >AEJC KQPLQP 3QPRIPEHHEHERKISO U
?KJCcCOQNEP SDAJEP EO
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(; LH->EM

)B HQ GIKS KQ SEHH JKP JAA@R =J@ ?KICEBKHAEKRLLHWKRE=J KQPLQRA® ?DA?G PDEO KKPEKJ F
GAAL PDA KQPLQP L=CA DERR@ZDA =J KQPLQP OECJ=H EO >AEJC OAM=I@KSJIOPN
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1?7HB;I > 7?7H?D=

0=EN=C7BB" .2'ED?J EH ERBAN@AG 378 JOIEPPARK =-C7BB" ,2'ED?J EHKNBAN@AG 17
1A?AEANBKHHKSEJC PDA OPALO >AHKS

D/8B?D=7?H?D= CE:; ED J>; -C7/BB" 'ED?¥H |

OKSAN KJKQON 2I=HH($=J@D7.?=7J; B;<K =??A00 PRAI?D=I ;DK

2?NHH @KSJ ?HE?@G(KJ KLPEKJO QJ@QANJIAZPN.*/. AJOQN PDA EJLQP ECKOAP P
1#, & --
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.= REC=PA @KSJ@RIcJ@ PD&¢, & --
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KLPEKJ QJ@AN PDA# -

?=PACKN

* 7=
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#HE?G PDACGRE?G =J@ OAHA?R 2 K AJPAN L=ENEJC IK@A SDE?D SEHH S=ER/ABBN SBEN-H
BKI = 2KIL=PE>HARRIEPPAY KN 1A?AER 17 $K PDEO KJ >KPD PDA 37 =J@ KQEBIU=ENEJC
PSK 2I1=HH($ IKJEKNO

)B = RNOIEPPAN E@A—BN LAN =J@KQ SEOBRJL=EN EP9J SDAKN EP O©* #, .2,2
=J@ PDAJ ?HE?G PDA KKRPEKIR

*(?H?DEJ .;H/;;A ;  L?9;

&ENOP AJOBION AN @AG RB?A EO ?KIJJA?RA@ PVI;H = RE@AK ORABMAOPEJ=PEKIRE=KN
-#

*EM;H ED J>; ;H7:;A RE= PDA?J9>KLLKOEPA PDA EJLQPO
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40EJC £7F;HOB?KN OEIEH=N2BROEKJ EJOPNQIAARQIRDAJ >QRR) KJ PDARIDIEPPAN QJPEH PDA
8BK; 9BEK: & >ACEJXRBB?DA GK?9ABO

6 A M?KIAJ@ QOEJC "KHP-=J=CAN OKBR&3IN ?KILQPAN BKN PDA L=EKNEAOORBKQ SEHH JAA@ =
-E?NK 42" ?=>HA =J@ OEILHU DEP PDA LKEN >QPP

2AHA?P#, KJ PDA IKJBfN SEHH >ACEJ L=ENEJC SDE?D PROE?=BABKI@PObut can take up to 3
minutes in the presence of heary 5Ghz inteference
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BEMHAOO EBRNPA EO = ?KIIKJ 2QHLNEP BKN L=ENEJC EOOQ@BIBRDAMLOP-HEJGEJC
SEPDKQPREIC L#&® KN PDA "KHP EJ@E?=PAO PD=P L=ENEJC D=0@+KM40=JPN0=
SEPD HAOG\BBERG-FNOLA?EC?=HHU EJPPAOLA?PNQI EM70 <EC M?T BKJ:HI =JPAJJ=
I=OPO AP? Once pailed PDA OECJ=H SEHH >A B=N HAOO GEIRQRE-MHOPAQ >
EJPAAAI?A

6 A=HOK =@REOA LH=?EJRPTNOERI@"J;H < ;J7F7HIBKI KJA KPDAN

2KIAPEIAO MIK REJC PDA =JPAJJ=0 ABRRNEJC PDA L=ENEKBQOR =J@ =@ @EJC = OEJCHA
=BPAN PDA L=ENEJEAD®I D=0 a=® ?=J DAHL PDA QJEPO RRNG EDBAKRI?A

#KIJCNPQH=PEKBEQ NL=EN@ QL =J@MEREJC =AFADO OECJ=H

8KQ ?=J ?KJcNI >U J-REC=PEJQJBRE?G KN OSELA @KSJ =J@ EJ PDA QLLAN KQBEPIKNIAN PDA
OECJ=H PUAEJIC OAIP RRAERD SEPD ABBISENHAOO E?KJ

. HGA1?H;B; I *H E:K9JI 9ECF7J78B; M?J> -C7BB" 17Btl|
'ED?JEHI

3DA 2I=HH($ 2ZE@AGE?G 2+ 17=J@ "KHR2NL=PE>HA SEPD
SAR@AG "KHP S 73
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https://teradek.com/collections/bolt-family#comparison-chart
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SAN@AG "KHP .3 73

SAN@AG "KHP 73

SAN@AG#%

3DA 2I=HH($ 17 37 OANEAO =AI?KIL=PE>HA SEPD
SAN@AG "KHP S 73

SAR@AG#H%

&) HO#- ), 1#, & - * # #(!

8 KQ ?=J KJHU L=EN KJAKLZ B7 =P = PEIAK®Q ?=J DRA 17 QJEPO L7&@K°= OEJCHA 37
6 AN?KIIAJ@ PQNJEJC KBB =HH KRPEWANDEEBI 17 QJEPO =J@ SKNG KJA =P = PEIK RAEBAR®PAA@
QL PDA L=ENEJZARNO

40A "KHP 1=J=CAN KJ = ?KILQPAN EB KAN@AG K Q?PCER=OEANOREN =J@ >A O@ANPDEJC EO
QL R @=PA DPPPAN@AG ?KI L=CAO @KSJHK=@0O >KHP

"A OQN >KPD 17 =J@ 37 QIEFOGINR @=PA KJ PDA H=PAOP éNIB<Q ?=J QL@=PA PBR@AG QJEP
RE="KHP 1=J=CAN

3DA MCEKJ OAPPEJCO IQOP I1=P?D >APSAREZAD @2 @KLA *=L=J )J@KKANP?

3K LMRAJP EJFAMJI?A SDAJ L=ENEJC=OGNEPPAN =J&P?AERN

3 QNJ KBB =HH KRDANEPRANRAERN OAPO =J@ KJHU PQNJ KIGABRAAN =J@ OEJCHBER KQ =N
PNEJCGKHL.=EN

3 QNJ KBB =APNERNO PD=R =NN-@QU LFERLPDA O=IA RIOIEPPANHU DA PDARINDIEPPAN =J@ PDA
KJA R?AERN KIQ A PEEJCGKRL=EN POQNJA@ KJ

(= RA PDARIDIEPPAN =J&@AERN =P HA=ORABKN IAPAN =IEEN@K JKP LH=?A PDAI NECDR AATB P
KPDAN

1AIK RA PDA 1JPAJJ=0 >ABKIRENEJQO?A UKQ OPENPDA L=ENEBCABIO =@ @ = OEJCHA =JRABRDP
PDA 17 =J@ 37

1 3% 2KIAPEIAO EB PRER = HKP KBHEAMWRFM EJ PDAANEP |¥) P=&= BS PNEAOGAP PDA QJKPO P
HK?G ?KJPEJRRUPPDA L=ENEJCAQO
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?IFB/0

2APPEJCO PD#?EBBIDA KQPLQP KB PDA @HEOIABKQJ@ RAND?D =0 >=?GHECDP =@FQOPK\JP =C
?=HE=REKJ

J@ERE@Q=H KLPEKJO @ALAJ@AKR KJIGKIEP

79AB?=>] -;3J?D=lI

2AP QL =J@ cJA PQJA PDA >NECDPJAOO KB PDA ,%$%$ >=?GHECDP

- .,

3DEO KLPEKJ AJ=>HAO =@FQOPIAJP KB PDA >KTMECDEIQLIFEIEP SEPDEJ PDA OLA?ECA@ ?KHKN
OL=?A
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- #) (-

)B HQ =N EJ = OPQ@EK KN KPDAN HKS KIEEIF QCTRERDEO KLREKEEP PDA >=?GHECDEHD
SDE?D AJ=>HAO = cJA PQJA =@FQOPIAJP SERPINEA) PD=P N

2KIA IKJEP KNO SEHH @AR2RRQIREK "NECDPJAOO EB PDA PRSRNHBKQAN EO HKIAML B&
AJARU#D=JCA LKSAN OKBRN R =HHKS BKM& "=?GHECDP ?=L=>EHEPEAO

Y&H!" .

I@FQOPO PDA =?PQ=H KQPLQP KB PDA >=?GHECDP KN EJ PDA ?=0A KB /,%$ =@RQORECIAIADEI

1,%% L=JAHO @K JKP $)- PDA O=IA =0 5§ >A =S=N =@FQOPEJC PDA >NECDPJAOO KB =J /%8 SEHI
EPO LBIKNI=J?A

/B?8KAJ?ED -;JJ?D=lI

8KQN IKIJEN ODELO ?=HA@IKENDA B=4#N SEPD OAHA?P=>HAREKEZNHKNOLZA30,
@ALAJ@EJC KJ DK®U= U S=JPIR @EOLHEQN EI=CA BKN AT=ILHA $#) ?KHKN OL=?A BKN ?EJAI=
LNKFA?PEKJ KN 1A? BKN ($1 K& Q?PEKR-EH=>HA KJ OAHA?FKINJEP

4HPN ="NECDP "KHP 40AN 'QE@A * 7=



21=HH($ 40AN -=JQ=H

I QR ?=HE=REKJ ?=J >A LBKNIA@ DA =??KQJP BKN HKJC PANI ?KHKN @DEEP=>?KIL=PE>HA
?=HE=REKJ LQ?G KJ OAHA?PKRIERBDEO SEHIH-PEP=HHU OAP PDA C=IlI==J@ SDEPALKEJP P
AJOANUKQON IKIEN EO IARPHU @BEM.K-EPO EJPAJ@A@ ?KHKN OL=?A

-KNA EJBKNI=PEKJ =>KQIA6l #=HEPHEKJ EO HK?EARD

D78B; 7B?8AJ?ED/&

3DEO PQNJO KJ KN KBB RDR 2EHNEINEKJ43

8 KQ SEHH SHRFEO=>HA PDA #PHEK3B SDAJ I=GEJC = JAS KJA ?=HEMEJC PDA IKEEP

7B?8RAI?ED/&

)B HQ =IAN@U BA = ORA@ ?=HEBEKJ43 UKQ SEOBBOA KN ?=J >KISOA KQN 2$ ?=@ =J@ =LLHU EP
DAN /J?A =, 43 EO HK=@A@ IRIDA IKIJEEN EP SEIRN BERKFPDA D@6=N

$KEJIC = B=RAU NOAP KJ PDA ?=HIEXN SEAH NHU PDA BHBR43 PD=P ?=IA SEPD PDA IKKEP
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. [H:J;: EBEH -F79;

JKP A@EP=>HA ,EOPO PDA ?KHKN (IGNAKIBER BO ?ANNHU @BIEIG-LKOP ?=HEHRD

3DEO EO OAP @QNEJC PHRERIHEADO EB QOEJC =J EJPANIK@E=N OAHA?P =AMEBB
?KHKNOL=?A

L THE D157 E?DJ

JKP A@EP=>HA ,EOPO PDA SDEPA KKENKBEBR¥YEO ?ANNU @ BIEIG-LKOP ?=EHR

3DEO EO OAP @QNEJC PHIERIHERADO EB QOEJC =J EJPANIK@E=N OAHA?P =AMEBESDEPALKEJP
SA M?KIIAJ@ QOEJC $

;) 7TB?8H 7J?ED/&

1ARAROKPPDA BHIR ?=HEMEKJI4A3 PD=P EO ODELLA@ SEPD BM IKJEP
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KD KE 7B?8RJ?ED )D I;B;9J CE:;BI

I QRI=PE?=HHU OAPO PDA SDEPA LKEJP =J@ KN4 KEHN & QOEJC = ?KIL=PE>HA ?KHKNPEKE>N
LNK>A 1AOQHPOUERN
3DEO EO JKREH=>HA KJ =HH KNBPAOQHPOUERNJ 1QJ PDA QR #=HE=REKJ =RQN KSJ NEOG

FF;7H/D9; -;JJ?D=I

3DEO IAJQ =HHKSMWR @ERPHU =HPAN PDAJ@ EOKRPLQP LKOP ?=HEEK] EB =@FQOPIAJPO JAA@
K >A I=@A R I=P?D = HAOOAN IKKEKJ OAP

3DEO IAJQ @&RHU ABBO =J@ ?=J PRBINJAC=PA PDA ATPAJGHEHREMEK] ?=L=>EHEPU KB
PDA IKIBRN IK@EBU #Q KSJ NEOG
3DEO @KAO JKRHBRQPLQP KN L=00O PDKQCD OECJ=HO

I7CC7 ->7<J

I@FQOPO PDA C=ll= FANAEJC =LLHER@DA cJ=H KQPLQP
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->7HFD;lI

I@FQOPO PDA EJPAJOEPU KB A@CARARATHEIBKN = IKN QOAN BNEAMNBEIR) KB PDEO

EDJHIJ H?=>JD;ll -7JKH/J?ED ED H-7J

2P=J@®@#KIRPOP "NECDPJAOO =J@RERQRKIHD

o IH D BK:;!'7?D ! 177D

I@FQOPO PDA '=EJ KN#BPRMB PDA 1IA@AN=-J@ "HQA ?D=JJAHO EJ@ERE@Q=HHU

.+ H ;D BK;)<<I;J ! )<<I;Jd

I@FQOPO PDA =IKQJP KB KBBOAP BKAIFN@ "NQA ?KHKN ?D=JJAHO
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EDJHEBI

-EO?AHH=JAKQO OAPPEJCO SA [@&@EA2NPACKNEVEJC

e

#KIPKH KQPLQMRIA KB PDA  a ORKNLKR =J@ EJPANJ=H GNE-EB =LLHE?=>HA

“7:F>ED: 0 EBKC;

I@FQOPO PDA KQPLQP KB PDAKdEIBEANKKN

-F:7A :H OEBKC;

IJHU R=EH=>HA KJ 2|=HH(K@Q?PEKJ -KKEP
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)B QOEJC = IKIBPSEPD OLANG @Q?PEKJ -KEEP® a=J@ QL =@FQOP PDAENKKQRPAQRR

#C/7=; ,EJ7J; -;JJ?D=I

40A PDEO OA?REIKIPRPPA dEL PDA EI=CA =J@ KN IRJJP>HA KLAREKJIBIN- BQJJU =JCHA

KE B?F #C7=;

$SALAJ@EJIC KJ DKBON IKIEN EO KNEAJPABRERN)LOE@A @KSJ OAHACPORIERER=HHU dEL PDA
@EOIUA®@ EI=CA OEIEHEN BI=NPLDKJA

EJ7J; #C7=;

3DEO SEKIPHRA PDA @BR@HEI=CA Y >UL=0OO0OEJC =JUKIRQPE? BQJ?PEKJ=HEPU
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'PHHEH #C7=;

-ENKINO PDA EI=CA DKNEHHMDABQH SDAJ LKEKSSERD PDA P=HAJP O?AJA BKBEIRQERFEREIC

'"7J9>"DKJ EOQO?:E

&KN OEPQ=PEKJO SEPD =J QLOE@A @KBE&33K®A KJ = OP=>ANBYXN AT=ILHA QOA PDEO KLPEKJ F
NKP=PA PDA EI=CA =J@ JKP PDA IAJQ

3DA BKHHKSEJC KLPEKJO >ARA—HA SDAJ 3#(-%.43 /5)$%/a EO @QEO=>HA@

KE B?F ;DK

3DEO KLPEKAGO PDA IAJQ NECDP OE&Z-EIHRAOO EB PDA EI=CA EPOKHIBREG ®AP P
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EJ7J; #C7=;

)B HQ SEOBRTLHE?EPHU dEL PDA IAJQ EJ@ALAJ@AJPHU KB PDA EI=CA OAHA?P PDER KLPEKJ (
NKP=PEKJ

“?HHEH ;DK

&KN PDA KJA LANOKJ SDK JAAREANB =J@ KERN PDA IKJER PRRCD = IEMN >QR\GLEJC PDA EI=CA
EPOAHB QJ dELLA@=PRIGINPEKJIO PDEO KLPEK®DEO BKN U

-&, - &

‘LE?;
3DEO EO >=0E?=HHU = REGEa-BKRNKH@AN ?=ANPD=P KQPLQP = J1ABN° HKSAMRNKHQPEKJO
‘LE?;

#(. &

‘LE?;

JQN IKJEFKNO IABN = LKCWOOBREI=CA 6EPD )JPANH=?A@ EI=CAO SA OAHATRARRISPHKHE@® P
REAS3DA "/" =J@ 6%! 5% OAHA?PEKJO ?DKKOA >APSABDRBERIO ANARNNEJICE DKS PDA
BKKP=CA EO SRE}C6DAJ QOEJC =J )JPANH=?A@ E CECBEPTDEJIC >APSAAJ >K> KN BBD =N
D-REJC EOOQAO

6 A =HOKRKIIAJ@ PD=P KIQ ?D=JCA PDA ?=IADKQPLQP OAPREJC IR OECJ=H EB LKOOE>81Q
?=J M?Ki® EJHQN @ AA@NBKNI=P =J@ PDEO SEHQUENTI@IHPO BKN KNEFC PDA EI=CA
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LE?;

D7CEHF>79 -;JJ7D=I

IJ=IKNLDE? @A OMQAAK RA@ BNPDA 2APPEJCGC-BKKHACEJJEJC EJ cNISSFRANOEKJ

3DEO PKKH D=0 IKNJATE>EHEPU PD=J PDA KH@ANKQA®REJTAABADEO OAPPEJC ?DA?G
QJ@ANEEBI -97B; )B HQ@ HE® P=G =@RIP=CA KB PDAOA I&&BND SAAPKIIAJ@
QL@=PEJCQN cNIS=N

)B QOEJC =J=IKNLDE? HAJOAO SDE?A CMAAERYROKNNEW=HHDA BKHHKSEJC KLPEK@®@ SEHH "
OMQAAVHON EI=CA @PNRDEJC EP KQRDRKNHNU

2 E<<

3DEO KLPEKJBKINIO JK EI=CA @A OM@ABKN QOA SEPD JKJ =J=IKNLDE? HAJOAO

2
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40A R @A OMQAAJ=IKNLDE? BKKP=CA QOEJC HAJOAO KN =@=LPANO SEPDA-B=HDMQAAV

2

40A R @A OMQAAJ=IKNLDE? BKKP=CA QOEJC HAJOAO KN =@=LPANO SEPB B=OMQAAV

2

40A R @A OMQAAJ=IKNLDE? BKKP=CA QOEJC HAJOAO KN =@=LPANO SEPDA-B=HDMQAAV

2

40A R @A OMQAAJ=IKNLDE? BKKP=CA QOEJC HAJOAO KN =@=LPANO SERB=#NDMQAAV
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-&, -97B; -;JJ?D=I

8KN KH@AN #=JKJ $,210 PDERKHERPLQP KPNA@ EI=CARAN ($-) QOA PDAOA KLPEKJQP
?2MKL_BKN = BQHUADREAS

(ED; DE 197B?D=

$EO=>HAO $2,1 2?=HA

/DED 'THA ##

2?7=HAO PDA ($-)BA@ BN- #=JKJ $-+)) P K cHH PDAARIN_KLANHU

/DED
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2?7=HAO PDA ($-)BA@ BN- #=JKJ $ P K cHH PDAAXIN_KLANHU
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/FJKH

2APPEJCHNPARPRLPQNEJC =J@ REASEJC EI=CAO KJ RO IKJEP

#C7=; 7TFIKH -;JJ?D=I

3DAOA KLPEKJO SEHH DAHL @APANIEJA SD=P D=KQQOAPRNSQEHP EJ )I=CAABIRQREKJ
3DEO E(RKHBKN OKIA IKJBNO

7TFIKH &/. | &EEA TB;l

6DAJ ?=LPQNEJC =J EI=CA PDEO KLPEKJ SEHH =LLHU =JU QOAN4BRGKREA GR@ EI=CA BNP
BKNAREASEJC ?KHKI@@ OPEHHO KB = ODKKP @=

?2C;1I37CF ?D ?B;D7C;

3K CAP = IA?EOA IA=0QMKB SDAJ = OBNJ ?7=LP@ANEO PAGBKN A=OEAN cHEOKNAADNEIC AJ=>HA PDEO
KLPEKJ
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/FJKH ED ,;9EH: -J7HJ

3DEO SEHHKKERE?=HHU ?=I2PEINEI=CA =O OKKJ =0 PDA IKIERAPA?PO PDA 2HANRKIKRWEJC QOABQH
BKN = MQERBNWREAS KB = ODKKB @=

1) 7TFIKH ; (KC8;H

1AOAPO PDA J=IEJC KB ?A@@\-CAO OPEBC SEPD QOABQH SDAJ >ACEJJEJC = ODKKP BKN A=0
CKQLEJC KB ?=LRQNHAO

/FIKH &E97J?ED

#DKKOA SDANK ORA IKQN EI=CA ?=LRP@NORA K =J 2$ ?=N@ BKN MQE?GHLEGINCHAO K3P

?KILQPAN KN RK PDA IKIEND EJPANJ=H IAIKIN

8 KQ ?=J OAP PDA BKH@AN ®RINBEZIOQRKILQPAN SDE?D SEHH >A =??A00E>HA SDAJ QOKJIC PDA 2
2% ?=N@ JAA@RFA KN ™
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13 TFIKH ; &E97J7ED

2APO PDA )I=CA #=LRGN?=PEKJ >=RE®BA IKJEHND EJPANJ=H IAIKIN

#C7=; 17BB;HD -;J37?D=l

5EAS =J@ =??A00 cHARIFSERPD )I=CA #=LPQN

)F;D ';:?7'7BB;H O

/LAJO PDA EI=CA K$OAN SDANKQ ?=J REAS =J@ 1=J=CA cHA@Q\PRE=)I=CA #=LPAN
3DEO I=U OHKS @KSJ PDA 4) PDA @&KP= PBAD KJ PDA @NA M?KIIAJ@ GAALEJC PDA @=P=?HA=J
K DAL SEPD H=C EJ PDA 4)
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99:lIEH?:I

-=J=CA =J@ ?KIMH =??A00KNEAQO ?KIJIACPER& IRIJEN

,,CEJ;

40A PDEO OA?REKIEN QK PDMN>HQKRPDAKPAOK WKQN IKIEEN BKN >QILANIAIQ =??A00

3DA NIKPA EO = 8NP KLPEKJ BKN OPA=@E?=I CEBARE2NKRRXN OAJOERPRIELK@ SKNG
>A?=QO0A EP =HHKQ® 87??A00 PDA AARENERKN SEPDKQP LDUOE?=HHU ?KIEJC EJ ?KJP=7?P SI

5,:CEJ; -BEJI6
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http://store.smallhd.com/store/500-accessories/wireless-remote
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0=ENEJC PRIKRA

3K ?KJJA?P PDAIKPA CKR PDA IAJQO QI@ANKRA =J@ >A OQEPO AJ=>HA@ @ PDA >HQOPKE?G
@KSJ BKN =>KQP OA?KIIBODKQH@ OAA PDA 1AIKPA HEJG QJ@AN PDA OP=PQO ?KHQIJ 2AHA?
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NFEIKH [1?1J /Bl; EBEH

%TLKOBNOOEOP E£€?=>BO L?I?8BK?9AJ@799KHJ; CQE@RABGAPPEJC ATLABBNKON ODKROD >

1+ =EJPEJC_AHKD SDAJ RDBEP = OLA?ECA@ HQI= >NECBRIQLBDHED DAHIKQDB?DFE?PDA AT=?P
=M=0 KQN EI=CA 13U >AB?FF?BIJ@ MQE?GHHHMTLKABN-@FQOP BKN EEP?QHN-NHU EJ @Ee?QHP
REASEJC ?KI@EPEKJO KQP@KKNO KN KJ =Q&I>=H KN ?N

NFEIKH 11?13 )L ;HL?;M

40A PDEO OA?RERKIP=NA % TLKOAONYOEOP SEPD 2|=HHKPDAN ATLKORKHXKMDAHLKY cJ@
SD=P OQERQN LANOKJ=ARMNI?A
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IHPANJ=PAKQ 2=J JKS?M=PAKQN KSJ ATLKGQNHKN O?-EBK0 cJ@ PDAADAPO JKPURQN P=OPAO
KN OQEP=>HARMNAZIAN

%TLKOBNOOEOP E@MNM=0RKH BKN cJ@EBCAN ATLKOQM?=QOAQ ?=J OEILHU HKKGEMNU

EI=CA EB = @AG@ENKNEKJ KB PDA LETEQNAEJC L=EJPA@ PDA ?KHKN @AOECJ=PA@ BKN DECDHE
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10 =J AT=ILHA EP ?=J >A QOA@ BKN ODKPO PRERRMAIDRRJ ATLKOGNHEG GILA@ >=2CKQJ@
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)B PDA ?KHKNEVEI® KBBATLKOM@OEOP KR @ EOPREJC BKAQWN KPDAN KJ OAP P+DGO PN
?M=PEJC = JAS L=CA OLA?Ec?=HHU BKN KR PHEP*+7?G =J@HEKXRKN = MQE?G ATAKOQN
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K HQIEJ=J?A ATLKOQRDAJ QOEIEN@ANL" _IK@AO

)B HQ SKQH@PNAN HKKG =REDORIATLKOAK®DN EI=CA PDK P+A ER=EJPA@AN DFA =
HKKG =P FE>ZRABKNI

"A?=QOA KB PDA JAKBTLK@QNOEOP =J@ DKS EP L=EJPO PDANHXKQORKHKNO EP ?7=J >A?KIA
@EGPREJEKPDAN JA?AQOER>0 KJ OARKKHO ARBAA>N PDKQCD HAOO ?KRAJOBR= U SKNG
>APPAN BK® BDEO EO = OEILHECA@ OEJCHA OLARRN@I j0f241% 122)23 EO IA=JP BKN IKN
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- 10 #QOP K| OAPPEJCO PIK® PA=PA

I

8KQ ?=JI=GA QLR @EBRJP -!0 OPUHAO
8KQ ?=JDRAQLR @EBBAIP GN@EAJP OAHA?PEKJO KJ = GEOBRREJC

3DA JAS ?QGREV=>HA 10 =HHKSOHK®Q R MA=HHU cJA PCXAN ATLKGQDAPPEJROKON HEGEJC

13?A =- 10 EO OAHA?PA@ AJPANEJC A@QEP IK@A SEHH >NEJC QL PDA )1% CQE@A

2AHA?P PDA :;

3DEO SEHH =@@ = HEJA SAPIX=T#f). R =HQA 7 R=HQA =J@ '1!$)%3 OHE@AN

I@FQOPEJC PDA -). =J@ SEHH OARQNH1QAO BKNORPHR RPBKN PD=P ?KHKN =C<E80FTUKOA@
EI=CA

3DEO SEHHARAMNODAIPA@ KJ PDA OREARNEJC PDA OHE)RAB=@FQOP RRKHH LKOEPEKJ KB PDA -).
- 17 =C=EJOP PDRASHHEGAREAJP BKNI

2AHA?PEJC PBADPN-J SEHH @AHAPA PD=P HEJA ?KHKN

13?A cJEODA@KQ ?=J DEPREK ORM LKQN OAPPEJCO

#=DERKEEA

IHHKSO %TLKAGOEOR BKNG KJ PDA OECJAPREIEMBRDA ?=IAN= ARAJ EBHQ DRA = KKG §$, 43
=LLHEA@ =B&KHIP KJ PDA IKXIW¥ SDE?D SKQH@ B8POANABEP PDAGQHPO KJ PDA O23PMM?G EBQ
SEODKPKJERKN ATLKORRHQAO B61 = HKKG D=0 >AAJ =LLKE2® BD=P ABB EP I8 >NEJ& PDA
cJ=H EI=CA
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6 A R?KIIAJ@ HA-REJC PDEO KJ BKN IKOP ODKKPEJC O?AJ=NERGRIHEEICH3 EJR
LKQN BKKP=CA KJ OAP =J@ @K JKK REPXKINE@IA EJ LKOP

->EM #, 1K?:;

$SEOLM= REOQ=H "HABAMPLP-@ OAJOA KB PDA ?KHKNO PRBEKHINR-NECDPJASRAGBDEO EO
DAHLBQH =BIEN2AN B8ADRA = SE@QAREAPU KB =OLAARONIKIEKNEJIC

IK?:; &E97I?ED

2AP PDA HK?=PEKJ KB PDA )1% €EQEKPKEBQN ?DKKOEJC
3DEO ?=J >A IRA@K LKOEPEKJO KJ PDA IKBEP

3/0 ,ABP #AJPANLECDP

"/ 33/- ,ABP #AJPAN 1ECDP

#DJ;DI?J0

$E=H EJ PDA EJPAJOEPU KB %R EORRG A EPO ABB IKM OQ>PHA =HHKSEJC =J A=OEAN REAS KB |
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>NEJCEJC O=PBRKU >=?G EJRQN EI=CA
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1ALA=P PDA O=IAKRAOO >QP PDEO REIBAHAH ;NJEC;I ) D=RA IU ODKP OAP QL EJ = @=NG
AJRENIAJIP >QP KIQ I= U OEILHU RKN PDA HAJO BKN PDEO OP=CA SDKIBEKKIEIRCHDA ?=AN
C=ll= OD7J?18B79A FE?DJ
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PD=P [0 OAJOK EXQ
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2AP PDA( K =J@ =@FQOP PRDARHQAKPDA LKEJP SRAKHKN GFGRAEJC ERR?A@KQ ?=J
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(ANA EO SD=P = ODKP HKKGDAESAM AILHKUEJC PDA JAS ATLKOONHABDA ?KHKNGAN-H
LM?EOAHU SDEABGNAHOE L;H78B;=J@ SDE?DABEIJ

o TH ;71 7TH; 9B?FF;: >?=>B?=>H#HQA ANO =AIJKEOU ?HELLA@ OD=@KSO
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13?A =@ @A@XQ ?=J;:?J PDA OAPPEJIO=?=7J?D= H?& N P=LLEJC PDA NERBBBNBI"%TLKGON
=OOEOP_ EO DECDHECDPA@

"U @AB=QHP RBA7BI; EBEHD?=HA EO QOA@ SDE?BEDIHERK PPN

8KQ SEHH =H®X PBAF;9JHKC &=HOA ?KHBDE?D EO =@NAJP KB ?KIKKBEBIS "HQA 'MAJ 8AHHKS
1A@ 3DEO EO A=OEHU OAAJ KJ PDA 'QE@A >=N

8KQ ?=J =HOKANPAKQN KSJ 2QRIFDAP QLIR

3DA ?D=RI>AHKS @AO?NE>AO SD=P A=?D ?KHKN JA=JABIKKMJIPE=HHU SDARJGDJ EJ QN O?AJA
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3DEO =HHKE8Q B |=G A ATLKOAN®A?EOEKJO PB=RON@ KIKC;H?9 IBK;l =O KLLKOA® ®EILHU

DKS PDA EI=CAFF;7HI SDE?D @ALAJ@EJC KJ REASERTAIREND 1=JU KPDAN BKR® ?=J UEAH@
EJ?KIJIOEOPAIPQHPO

%J=>HA")1 #, I# K CAP =J KJ IKJEEN REAS KB SDEEK;| =M CAPPEJCFF;: KK PDA ?KHKNO
KJ PDA O?=HA

%TLKOAWNR-HQAO JA=N PDAI=NG KJ PDA O?=HA SEHH-BAUKRE @A PDA IKIBKFB #KBJKJ >KC7D
IA?D 6EPD PDAH? I97BPDEO IA=JO PBAD/FJ@-H,D >=J@0O IMRE@A =GR CQE@A =C{PBAI=J@
BEM;H&JCA BKN ATLKOEJC B=?A0

4HPN ="NECDP "KHP 40AN 'QE@A * 7=



21=HH($ 40AN -=JQ=H

2PE?GEJC SEPD PDEO ARKQAM=JO SAH 8?FF?B-LKFWEKJ KB PDA OGU 0QJ %ALROGNP
I=G AO EP ?HA=N SDE2DS¥HH >A ?HELLEJC HKOEJC Q@AREP KBKMNLKO@NU L=EJPEJC OQ?D
=M\=CH:

H#HELLA@A=D =AIPNE?GU-BELQH=PA EJ LK&HQ?PEKJ >A?=Q0A4 FIDABB’PEARIU ?KILNEOA@ KB =
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;BEM B;<JEO =J AT=ILHA KEEHC7BBO ;NFEI;: <798;BEM H?="BH0 =J AT=ILHA KB KD:;H;NFEI;:
<79; PD=P D=0 >AAKQEDP QL EJ ?KHKREIC P~IKPA PDA @RBBA EPC7=; DE?I;

%TLKOEJC = ODKP "FQOP NEGDEATFHHHFAPSAAJ ODKKPEORNANI@ ?=IAKR >QP EO =H8=
?KILNKIEOA EJ OKIA S8 8KQ IQOP @A?E®@N ?CFEHDFXM KKQN?=>B?=>30@>7:EMI =J@ SD=P
SEHH ?KIPNEKEPRP-APPAN cJ=H EI=CA =J@ PBHED @ALRIJ@EJC KJ I=JU AHAIAJPO EJ?HQ@EJC
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EJPAJ@QAQ@ ?KHBAICERARERMPDK@O 5&7 =J@ KB 7KQNOA PDARRMBAHB OKIA D=J@HA DECDHECI
>APPAN PD=J OD=@KSO BKN AT=ILHA KPBNRS RE?A R
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-2C?B7HEINFEIKH 1121 PDA 8>N KKKH DAHLGQUKJIERN ATLKO®QR KKQN EI=CA KNANHW >
@EOIHEIC HH?F; F7JJ;HDKIAPEIAO ?=HHA@2BRJC =JPORKN 2F;9?T9 8H?=>JD;IIN-JCA )1%
KJ WKQN EI=CA

3DEO EO QOABQH BKN AOOAJPE=HHU BAPREJ@ANEAQONULE?=HHU BKN DECDHEGER® >QP U
KJA BKN OD=@KSO =0 SAHH =0 OKIGORHERO RIIMANKQ OLA?EBUA>N L=PPANJ EO @B@).H=
KJ PD=P LREKJ KB PDA EI=K&HNJ KQ KBRAN KN QJ@AN AT IAKERX® AGEN

4;8H71 )L ;HL?;M

3DA A>N KKH =?P0O KJ KJHU KJA >NECBPCAG® N PEIA I=TEIQI KB EJOP=J?A0 K&-B =HHKSA@
OEIQHP=JAKQOHU !.$ EP @KEBD=FEMNPDA EI=CAAIEG KOANOOEOP

)B OARPDA IKLAN-NCA )J I=JU ?=0A0 QOEJC PEMNIKKH EO =O B=ORHKEIC PDA ENEKQAR®EH U
OAA KN OAA PDAKLNH=PA =IKQJP KBA>N OPNELAB PDAA¥N L=PPANJ ABB EO OREHEEFSPFREJIC
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BKNKOQN KPDAN KJ OAP POBEGHENC = JAS L=CA OLA?Ec?=HHU BKN KR« PIEP>*3+7G =J@MEKXN
BKN = MQE?G ATIXKOKY ?DA?G SDAJ JAAQA@

)B KQ SKQH@PRAN HKKG =R EDORIATLKOGNKQN EI=CA PDK P-RA ER=EJPA@AN DRA =
HKKG =P FE2ZRABKNI

4;8H7 -;337?D=I

1?7?7A00 A>N KKH OAPPEJCO IAJQ-REC=PEJC NECDAROOELN PDA NEGISFSEMN 9A>¥ EO
DECDHECDPA@ EKIRBIEOP

)D

3KCCHA@SN /BB /J 3DEO ?=J =HOK >A @KJA KKRBAPNSOAHA?PEJCIRIKAR@ =?FHRIC KN
@A=?PHEEJC BP SEHH >AAN SDAJ =?PERJ@ 'MU SDAJ EJ=?PER

?D #,

2APO PDA IEJEIQI )1% >NECDPJABQMRPD=P SEHHRARPBERASN BQJ?PEKJI=RERED SEHH >A PDA
ATLKO@NKQ SEKHPFN R OAA PDA OPNELAO

"IN #,

2APO PDA I=TEIQI )1% >NECDPJABIQAR PD=P SEHHRARIPERASN BQJ?PEKJI=RBHBEOD SEHH >A SDARXR
OPNELAO SKHBODIRSEJC

EBEH

#DKKOA PDA >€1&QJ@ ?KHKN KB REMDM-PPANJ =@FQOP BKN REOE>EHEPU EJ @Ee?QHP REASEJ
0Q7?D =0 KQP@KKNO KN KJ = FE> CEI>=H
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6DAJ QOEJC = ,KKG $43 cHA HQ I=U S=JPIRAJ=>HA PDEEPEMNSDE?D =LLHEAO REM KKHKPPDA
EH?=?D7B F?92KHEJC EJR PDA IKJBEN =J@=DEHJ>; 7FFB?;: & /. SDE?D SKQH@ =HPAN PDA LKEJF
SDE?D PDIRKH SKQH@ =H¥EBDEO EO EIBRNP >A?=Q0A EP =HKKF @ FQOP BKN PDA KNECEJ=H OL
CEREJEQPDA IKOP dATE>EHEPU EJ LKOP

6 AN?KIIAJ@ GAALEJC PDEO KLPEK3IRARRERIHARQ LH=XP-LLHU = ,KKG $ 43 @EIPHK KON
BKKP=CA EJ LKOP SEPDKQP =JU =@@EPEKJ=H =@ QUNREZO >ABKN

4;,8H7 +K?9A -J7H
)J PDEO OA?PEKJ SA SEHH>@® @& = 8=CA =J@ ?QUEVA EFKRQOA =0 = BQJ?PEKJ=H ARIHEEDN

(ANA SA DA = ODKP PD=PLEONFEI;: SA ?=J QOA PE/A8H7 KKHKP@APANIENA7J M; D;;: J E :E K
?KILAJO=PA BKN EP =U@EM CK9>

&I =JU L=CA ?HE?G PDAORE?G KN P=L PRAJIRKRNEJC Q@@ .AS KKH_

4HPN ="NECDP "KHP 40AN 'QE@A * 7=



21=HH($ 40AN -=JQ=H

.= REC=PRA RFEI; 4 ;8H7 =J@ OAHA?P PDR=@@ ERFPPA ?QNR L=CA

6 A @QKP OAA =JU ABB AP >A?=QO0A REBH7 IKKH KJHBJ?LJ;1 8 O ;;<7KBJ ED
78EL; ?KJIBQOEJCHQI= RHQAO ?=8#PD >AHKS =J@ =>fA

4HPN ="NECDP "KHP 40AN 'QE@A

8H?=>JD;ll 7D:

* 7=



21=HH($ 40AN -=JQ=H

"A?=QO0A KQN ?=IANB79;| ?JI B,H;NFEIKH B?C?J 8;BEM KN )1% MQEPA ?KIIKJ SDAJ
ODKKPEJC EJ HKC d=P C=IM{D;;: J E 7:@KIJ J>; C?D?CKC #QJPEH PBAN EO =7?RPR@

8KQ ?=J;:?J PDA OAPPEJIDN>?=7J7D= H?-P9L PDA HB\KJ KQ?DOARJ SDAJ "8>N_EO DECDHECDPA

KS :9H;71; J>; '#(#, OAPPEJC QX&HR4J OAARS8BH7 F7JJ;HD-AEJC L=EJPARNKPLBH?=>J;1J
LKNPEKJ KBQN EI=CA

3DEO =@FQOPIAJP SEHARSAAJ ?=IAND C=1I=0

3DA V>N L=PPANJ EO JKS EJBKNIEJC QORBOAY KJ KQN EI=CA PD=P®PI0AH7 9B?F| >?=>B?="RBIDEO
I=NGO PDAEF ;D: E< EKH :OD7C?9BF; &I JKS KJ EB SA OAA =A¥N L=PPANJ SA GJKS BKN PP
PDA ODKP EO >ARRIRTKKOA@ EJ PD=PEHKINKB PDASBN

4HPN ="NECDP "KHP 40AN 'QE@A * 7=,



21=HH($ 40AN -=JQ=H

"NECDP K>FA?PO HECDPO DQJ RBPAIRARTLKOA@ =J@ SEHHW@EREH+=PPANJ EJ
PDAOA ?=0A0O

)B WQ SEOB -G A PDAAR>N L=PPANJ IKINL?I?8B;LQMHU ?KOIAPERQJ?=J9>7D=; J>; 9EBEKB PDA
DECDHECDRQ)ENRA ?D=JCA@ IEJKP: K I=GA = RN @QEOPEIHNFEIKH M7HD?D= 7H

I P PDEO OP=CA SAKIHNEIKH :EMD =@@ fJTBJ;H :;9H;7l;#-) KN?DOHAI; I>KIJ;HIF;;: K
:7THAD PDA EI=CA QJPEH RERANM-PPANJ EO JK HKICAN REOE>MAB?=>] ;;J77B 879A

4HPN ="NECDP "KHP 40AN 'QE@A * 7=



21=HH($ 40AN -=JQ=H

I P PDEO LKKIPIH U SEOIKR@@I;9ED: 4 ;8H7 IKKH =J@ OAPERIARI>7:EM 7H;71 K =?P =0
ATLKO@N>KQJ@=NEKOAHC7N?C?P.OD7C?9 HD=;

(ANA SA LH=?A PB#, =P EMBEM;IJ FEII?8B,0OAPPEJC PDAJ OAPPBHA] E =J@?D9HI,; ?<
D;9;II7H OQJPEH LEP?D >H=?G ODA&IKS>&#RA PDA cHPAN

&AAH BAIR LH=?A = HAJO ?=L KM ?=IANK C=QCA SD=P EP ?KJOE@ANO LEP?D >H=?G

4HPN ="NECDP "KHP 40AN 'QE@A * 7=,



21=HH($ 40AN -=JQ=H

KS SA D=RA = L=CA ?KJcCAIRKS=NJ QO SDAJ SAAN_HNFEI?D=J@ SDAXD:;H;NFEI?D=KQN
BKKP=CAJUPDEJC EJ PDAGABGISEHH >A ?HELLAK® @KIUKS =@FQOP BKN PDAOA HEIEPO ?KJOEOP!/
LM?EOCAHU

"A?=QOA PDASN KKH @KARZ?PHRA KJ L=RD KB PDA EI=CA KQPOE@A PDA I18ABECcAR NKI>EJAO
SAHH SEPD KRKANOFOQ?D =K2@O |OOEOP MNAEQE@AO SEPDKQP PRAD2A?KIEIC IRK
?HQPR&N

4HPN ="NECDP "KHP 40AN 'QE@A * 7=



21=HH($ 40AN -=JQ=H
EBEH *?9Ad

EBEH *?9/A O=ILHAO ?KHKN R=HQA EJBKNIKPEKIPB&B; F?H K CER= LA?EOAN@KQP KB =
OLA?Ec? HK?=PBEKA=P BKOVJ9>?D4QHPELHA ?=A0I KN CAPPEIQI?IJ;DJ ;NFEIKHEJ
?D=JCA=>HA HECDPEJC ?KI@EPHKBBICKHN ?KHKN ?DENKN =J =RR OQ>FA?B=?A

3DA #KHKN OBREO QIJEMQA EJ PD=P BRIGKAEPERSDAJ JKP EJ QOA IA=JEJC SDAJ PDA
KKH EO =?2PAR® [IREJC PDAJERE?G SEHA RODA ROOD=EXEN@ PDA EI=CA =J@ JKP dEL
PDRQCD L=CAGK BANAHU IIRA >APSAAJ L=CAO @EO=>HA PDA #KNKN 0E?G

8KQ IQOP DRA = RE@AK OE®GIQIDR PDERHP

EBEH *?9A )L ;HL?;M

3DA #KHKN OBRCEQ@I?BO FB79;=JUSDANKJ PDA EI=CA IREJC PI@&IJ?9XKN7FF?D= ED J>;

JEK9>I9KD <EH 7 GK?9A |;B;9J 7D: J>;IEK9> >EB: 7D: 1I9HBB?D= M7BK® TD=;H <EH CEB?97J,

CEL;C;DJ 7THEKD: J>; I9H;D -=GEJC FQ@CAIAJPO >=0A@ KJ PDA @=P= SEHH @ALAJ®@ KJ PDA QO,
LMBDRJI?A

4HPN ="NECDP "KHP 40AN 'QE@A * 7=



21=HH($ 40AN -=JQ=H

1IJ AT=ILHA QOA ?=0A BKN PDA ?KHKN EBAG{=?EJC PDA O=ILHAIQ:K:H=0 97H >ABKAl
ARAN) P=& @QNEJC ?D=JCEJC SA=PDAN ?KJ@ERE¥EEIKHK G\AL PDARIQAO I=P?DA@ BKN
?KJOEOPAJP ATLKOQXQCDKQP PDA @=

2LAA@ EO JKP SPRDA #KHKN @EPGDEJAO BKN OAPPEJGVEBYIDIMNN@XFAAL =J AA KJ ORANH
=M=0 OEIQHP=JAKQOHU BKN PDA B=OPABRAJLHKORNIAI@ 9A>N %TLKOBNOOEM®MN PDA
6 =RABKNIEBKQ LNBN = O?KLA 2RNH OLAA@ EO =@FQOP=>HA >ARPRBRPEEKRRHR

3DA #KHKN OBREORNO ATLKOREA?EOEKJO PD=P ?=J >A IKIZA IBN=B; FE?[JQ?D =O=KC7D <79;
KN = ?KHKN ?DEL KID9>7H) 3K C=QCA = OHECDPHU SE@*A =NHKKG =P RDAP -APABQJ?PEKJ KB
PDA =RABKNI

3DA #KHKN OBRE@ EQLIEIKIHU KDOD=EN =J@ = LKLQL ?KJP=EJEJC OKIA EJBKNI=PEKAKFPBR LET
>AEJC DECDHECDPAGADR ERG-PRRBEM AT B; =HHKSEJC KPDAN EI=CEJC @AREAEKEAP
SEPDK@GKRQ?D KJ O?NAJ @EOPREKJ

EBEH *?9M -;JJ7D=I

)D

3KCCHAO #KHKNANEZEB /J 3DEO EO =HOK @KJA KKPDA-RBSOAHA?PEJCIRKA)P SEHH >AAY
SDAJ EP EO =ARHR 'MU SDAJ EP EO JKP

EHC7J

#DKKOA DKSH@) SEOB EOLH=NECDPJAQIOAD
0%1#%.3
1!6 EI=CA RHQA SDE?D SEHH ?D=JCA @ALAJ@EJC KJ >EP @ALPD >EP EO >EP EO AP

&E97J?ED

2AP PDA HK?=PEKJ KB PDAKJ @EOUHE= OLKP KBQN ?DKKOEJC BKNAA@PNEHEPK IKS R KKI
BKN PDA®NOD=EN EPBHBIBRA LKOEPEKJO

3/0 ,ABP #AJPANECDP

"/ 33/- ,ABP #AJPAN1ECDP

4HPN ="NECDP "KHP 40AN 'QE@A * 7=,



21=HH($ 40AN -=JQ=H

EBEH

I@FQOPO PDA ?KHKN KECRIDAEN BKN A=OEAN REAS=>EHEPU

$EO -F;:

I@FQOPO PDA OLAA@ =P SDE?D PDARKHKIDDEES SEHH CHP@ARBANBAN SDAJ IKRA@

EBEH *?9A +K7?9A -J78i

)J PDEO OA?PEKJ SA SEHH =@ @ =AKIRKNLOEAGI@ QOAKEPAP ATLKA@EN ?<H?D= B?=>J?D=
9ED:?J?EDDOEJC = ?=HE&KJ ?DBN

&NXKI =JU L=CA SEPD = RE@G¥Y@BB?9A J>; QHE?9AKNI7F J>; 1I9H;D KK >NEJC QL (M. EEBS
.= REC=PKR RFEI, EBEH *?9A =J@ OAHARR-@ @ KFPPA ?(QNIR L=CA

4HPN ="NECDP "KHP 40AN 'QE@A * 7=



21=HH($ 40AN -=JQ=H

I 13731 M?D:EM=J@OHEII>7?HLKLQH=PA PDA SEJ@KS EB.Sr; @BIJ?9KNI7F J>; I9H;D SA ?=J
9>7D=; J>; FE?D2QNNPHU >AEJC O=ILHA@

2AP PDAKRBIOD=EN KBE?DEJ PDA EI=CA PDHQSEOB AP £:9?]; H;7:?D= BKI )J IU ?=0A ) SEHH
LE?G PIOA::B; =H; O 9>?KJ =J 2.,7J; EBEH >;9A ;H 0?:;E ?D=R

3DEO AJ=>HAOKJI(I BEDI?IJ;DJ ;NFEIKH ODKRKFODKPARNQHPEJC EJ HAOO SKNE&AHBIEJHKOP

4HPN ="NECDP "KHP 40AN 'QE@A * 7=,


http://xritephoto.com/colorchecker-video

21=HH($ 40AN -=JQ=H

3DEO LPE?QH=N ?KHKN ?DEL D=0 >AAJ @MGHL @R HAMON,KKG BKN PDA 8 HQI=>NECDPJAO(
LARAJP=CA =J@HH ATLKEQNPEHERIND; 7H

#D=JCEJC PDA HECDP OAPQL IA=JO KQKN SABIBIIND EKJ E< ?JIHHH AD=;

4HPN ="NECDP "KHP 40AN 'QE@A * 7=,



21=HH($ 40AN -=JQ=H

3K ?KILAJO=PA =HH SA JAK@R ERHH ?HKOA PDA ENEO QJPEH SARIMY S=PG/BK; <EC 8,<EH

4HPN ="NECDP "KHP 40AN 'QE@A * 7=,



21=HH($ 40AN -=JQ=H

40EJC PDA O=IA PA?DJEMQA SA ?=J =@FQOP BXQIIAKGQN HECDPEJC ?KI@EPEKFRPHPHNNER
MOQHP PD=P SEMMIEER?|J;DJ =#,;78B; <EEJ7=;

4HPN ="NECDP "KHP 40AN 'QE@A * 7=,



21=HH($ 40AN -=JQ=H

. EEBI -9EF;]

4HPN ="NECDP "KHP 40AN 'QE@A



21=HH($ 40AN -=JQ=H
1 7L,<EHC

3DA1 7L;<EHCEO CAJANHU ?KJOB@ANIZE|J HESKIJ :NFEIKHJEEB-A?=QOA EP LHKP® HI=CA
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