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3OBV 6FQBO>QROB FP > CFBIA FK IF?O>OV >KA 4KCLOJ>QFLK P@FBK@B QE>Q AB>IP TFQE QEB MOLAR@QFLK" AFPQOF?RQFLK"

>KA >@@BPP QL JRIQFMIB AL@RJBKQ QVMBP MOLAR@BA LK >II IBSBIP LC DLSBOKJBKQ" >@>ABJF@P" ?RPFKBPP" >KA
LOD>KFW>QFLK FK BIB@QOLKF@ >KA MOFKQ CLOJ>QP KLQ @LKQOLIIBA ?V @LJJBO@F>I MR?IFPEFKD F$B$ TEBOB MR?IFPEFKD
FP KLQ QEB MOFJ>OV >@QFSFQV LC QEB MOLAR@FKD ?LAV$
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0ROFKD QEB <TBICQE 4KQBOK>QFLK>I /LKCBOBK@B LK 3OBV 6FQBO>QROB" 4 E>A QEB LMMLOQRKFQV QL

MOBPBKQ CLO QEB CFOPQ QFJB FK MR?IF@ CLORJ > ?>@H LCCF@B OBMLOQ LK QEB TLOHFKDP LC

<BUQ9BIB>PB >KA FQP 3OBV 6FQBO>QROB 7BQTLOH ;BOSF@B$ <E>Q @LJMOBEBKPFSB OBMLOQ

FK@IRABA <EB 3OBV 5LROK>I" TEF@E E>P ?B@LJB >K FKQBDO>I @LJMLKBKQ LC 3OBV7BQ

4KQBOK>QFLK>I$
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AFOB@QFLK LC <BUQ9BIB>PB$ ;FK@B FQP OBI>RK@E" FQ E>P ABSBILMBA FKQL >K FKQBOK>QFLK>I

KBQTLOH @>M>?IB LC PBOSFKD S>OFLRP PB@QLOP LC DLSBOKJBKQ" >@>ABJF@P" ?RPFKBPP >KA

FKARPQOV >P TBII >P PR?GB@Q ?>PBA @LJJRKFQFBP MOLAR@FKD" MOL@BPPFKD" >KA AFPQOF?RQFKD

DOBV IFQBO>QROB$ <EB JFPPFLK LC 3OBV7BQ" TEF@E FP ABAF@>QBA QL OBPB>O@E" MR?IF@>QFLK"

LMBK >@@BPP" >KA BAR@>QFLK FK QEB CFBIA LC DOBV IFQBO>QROB" OBNRFOBP KLT JLOB QE>K BSBO

>K FKCO>PQOR@QROB @LJJBKPRO>QB QL FQP OB>I MLQBKQF>I$
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FKQBOK>QFLK>IIV >KA E>SB DBKRFKB FKQBOBPQ FK QEB CFBIA LC DOBV IFQBO>QROB ?LQE FK AFDFQ>I >KA
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;FK@B QE>Q CFOPQ MOBPBKQ>QFLK FK '%&%" KBT ABSBILMJBKQP E>SB DFSBK @>RPB CLO > OBSFPBA

?RPFKBPP OBMLOQ QE>Q TFII ?B MOBPBKQBA FK M>OQ AROFKD 3OBV7BQXP '%&& -T>OAP .>KNRBQ$

8K QEFP L@@>PFLK OB@LDKFWBA PQ>HBELIABOP FK QEB CRQROB LC 3OBV7BQ TFII ?B MOBPBKQ >KA

>@@LRKQBA CLO$

0LJFKF@ 2>O>@B" 5LROK>I 1AFQLO

GLROK>I,DOBVKBQ$LOD

https://doi.org/10.26069/greynet-2026-000.555-tgj



3+- 4B?G@9 &" /G@69D % %#$$ #6/%27 %/( $-54%

/.

,AF9<D5F>BA B; 5A 'GFB@5F>7 ,A89I>A< 2JEF9@ H>F=>A F=9

)B7G@9AF *?BH B; 5 +D9J .>F9D5FGD9 19CBE>FBDJ !

*<?7K<6;",F?4BG"4?7"(D<5@B"I=ED4"#.ZECH =EPUBLIC$

!&342%'4
?HE @EB EMPOWERED THE AUTHORS OF GREY LITERATURE TO PUBLISH THEIR WORK ON THEIR OWN' 4N
CASE OF SELF&PUBLISHED WORKS THEIR AUTHOR IS ALSO THEIR INDEXER' ,ND BECAUSE NOT MANY OF THE
GREY LITERATURE AUTHORS ARE PROFESSIONAL INDEXERS% THIS MAY RESULT IN POOR OR NO INDEXING'
0VEN THOUGH THE @EB MADE PUBLISHING EASIER% INDEXING IS STILL HARD' 9EVERTHELESS% WE BELIEVE

THAT THE WEB TECHNOLOGIES AND MACHINE LEARNING ALGORITHMS MAY HELP TO REDUCE THE COGNITIVE
OVERHEAD INVOLVED IN INDEXING% AND MAKE IT EVENTUALLY AS EASY AS PUBLISHING ON THE @EB IS'
?O HELP OVERCOME THE ISSUE OF QUALITY AND CONSISTENCY OF SUBJECT INDEXING AUTOMATIC INDEXING
SYSTEMS CAN BE USED' 2IVEN ENOUGH FULL&TEXTS ALREADY EQUIPPED WITH THE TERMS FROM THE
CONTROLLED VOCABULARY THAT IS TO BE USED% MACHINE LEARNING ALGORITHMS CAN BE EMPLOYED'
;UR AIM IS TO PROVIDE HUMAN&COMPETITIVE AUTOMATIC INDEXING TO AUTHORS AND PRODUCERS OF
GREY LITERATURE' @E DEMONSTRATE HOW AN AUTOMATIC INDEXING SYSTEM BASED ON MACHINE

LEARNING CAN BE INTEGRATED INTO THE DOCUMENT FLOW IN AN OPEN SOURCE DIGITAL REPOSITORY OF
GREY LITERATURE' @E BUILD UPON OPEN SOURCE TOOLS AND A CONTROLLED SUBJECT HEADINGS
VOCABULARY AVAILABLE IN AN OPEN STANDARD FORMAT'
@E WILL BE USING 8AUI 4NDEXER AS AN AUTOMATIC INDEXING SYSTEM% ./> 4NVENIO AS A DIGITAL
REPOSITORY SOFTWARE% AND <OLYTHEMATIC >TRUCTURED >UBJECT 3EADING >YSTEM #<>3$ AS A
KNOWLEDGE ORGANISATION SYSTEM' -OTH 8AUI 4NDEXER AND ./> 4NVENIO ARE OPEN SOURCE% AND
./> 4NVENIO[S MODULAR ARCHITECTURE MAKES IT POSSIBLE TO EXTEND IT WITH NEW FUNCTIONALITY'

8AUI 4NDEXER WORKS WITH CONTROLLED VOCABULARIES EXPRESSED IN >IMPLE 6NOWLEDGE
;RGANISATION >YSTEM FORMAT IN WHICH THE <>3 IS AVAILABLE'
1ROM THESE COMPONENTS COMBINED WE WILL TRY TO PUT TOGETHER A SOLUTION FOR AUTOMATIC
INDEXING AIMED AT GREY LITERATURE IN THE .ZECH LANGUAGE ENVIRONMENT' 8AUI 4NDEXER IS
DOMAIN AND LANGUAGE INDEPENDENT SO IT IS POSSIBLE TO ADAPT IT FOR THE FIELD OF .ZECH GREY
LITERATURE' ?HE DOCUMENT SAMPLES WE WILL TEST ON WILL COME FROM THE 9ATIONAL =EPOSITORY OF
2REY 7ITERATURE WHICH IS MAINTAINED BY THE 9ATIONAL ?ECHNICAL 7IBRARY OF .ZECH =EPUBLIC'

4N THE END% WE WILL DISCUSS INTEGRATION OF THE AUTOMATIC INDEXING COMPONENT FROM THE USER
PERSPECTIVE AND SKETCH OUT HOW THE USER CAN INTERACT WITH IT THROUGH THE USER INTERFACE' @E
WILL ALSO PROVIDE DETAILS AROUND THE ACTUAL IMPLEMENTATION OF THE PROPOSED SYSTEM' ?HE
CONCLUSION WILL DEAL WITH THE EVALUATION OF BENEFITS OF THE IMPLEMENTED SYSTEM FOR GREY
LITERATURE AUTHORS'

,AFDB8G7F>BA

JZW MWT aXXWde S bgT^[eZ[`Y _aVW^ fZSf W_baiWde _SeeWe aX geWde fa bgT^[eZ fZW[d iad]e a`
fZW[d ai`' 7e [f iSe efSfWV [` fZW bdWh[age ^[fWdSfgdW% YdWk ^[fWdSfgdW \DOES NOT IMPLY ANY
QUALIFICATION% IS MERELY A CHARACTERISATION OF THE DISTRIBUTION MODE!P,Q% S`V fZW MWT US` TW
Ua`e[VWdWV Se fZW e[`Y^W _aef e[Y`[X[US`f V[efd[Tgf[a` _WUZS`[e_ Xad YdWk ^[fWdSfgdW' JZW
eZWWd ha^g_W aX VaUg_W`fe ShS[^ST^W a`&^[`W Ua`ef[fgfWe S e[Y`[X[US`f bSdf aX fZW YdWk
^[fWdSfgdW bgT^[eZ[`Y ^S`VeUSbW' JZW MWT ZSe _SVW SELF&PUBLISHING WSe[Wd Tk ^aiWd[`Y TafZ
fZW X[`S`U[S^ ZgdV^We S`V fZW S_ag`f aX ]`ai&Zai `WUWeeSdk Xad fZW bgT^[USf[a` bdaUWee S`V
fZge [f W`ST^WV S ][`V aX \DO IT YOURSELF! bgT^[eZ[`Y'
MZ[^W fZ[e [e S fdW_W`Vage TW`WX[f i[fZagf iZ[UZ fZW OPEN ACCESS _ahW_W`f iag^V `af ZShW
TWW` WefST^[eZWV Se X[d_^k Se [f iSe% fZWdW SdW S^ea VdSiTSU]e fa [f' 8k Ua`fdSef fa fZ[e _aVW
aX _S][`Y VaUg_W`fe SUUWee[T^W% fZW fdSV[f[a`S^ bgT^[USf[a` _aVW^e ZShW bdaUWVgdWe [` b^SUW
fZSf Ya S^a`Y i[fZ bgT^[eZ[`Y fZSf SdW `af dWb^[USfWV iW^^ [` YdWk ^[fWdSfgdW bgT^[eZ[`Y a` fZW
MWT' JZW bSdf aX fdSV[f[a`S^ bgT^[eZ[`Y bdaUWee fZSf US` TW `WY^WUfWV [` bgT^[eZ[`Y a` fZW
MWT [e SUBJECT INDEXING' MZ[^W [f [e `ai Xad fZW _aef bSdf U^WSd Zai fa bgT^[eZ VaUg_W`fe a`
fZW MWT% fZW SbbdaSUZWe fa egT\WUf [`VWj[`Y SdW ^Wee WefST^[eZWV S`V ShS[^ST^W Xad geW fa
`a`&bdaXWee[a`S^ geWde' JZ[e fab[U i[^^ TW V[eUgeeWV [` agd bSbWd S`V agd XaUge i[^^ TW fa eZai
Zai SELF&INDEXING aX VaUg_W`fe bgT^[eZWV a` fZW MWT h[S S V[Y[fS^ dWbae[fadk US` TW
SUUa_b^[eZWV4 _gUZ [` fZW eS_W iSk geWde iWdW W`VaiWV i[fZ fZW ST[^[fk fa SELF&PUBLISH
fZW[d iad]e'

$ =[def bgT^[eZWV [` fZW >C*+ 9a`XWdW`UW GdaUWWV[`Ye% =WTdgSdk +)**
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>dWk ^[fWdSfgdW [e UZSdSUfWd[lWV Tk S iSk aX bgT^[eZ[`Y fZSf agfbgfe VaUg_W`fe i[fZ ^[_[fWV
h[e[T[^[fk' @f _Sk TW ZSdV fa X[`V egUZ VaUg_W`fe TWUSgeW fZWk SdW V[efd[TgfWV [` S iSk fZSf
VaWe `af geW WefST^[eZWV VaUg_W`f SUUWee _WUZS`[e_e% egUZ Se Ua__WdU[S^ VSfSTSeWe S`V
fZW ^[]W' JZ[e SebWUf aX YdWk ^[fWdSfgdW _S]We [f V[XX[Ug^f fa TW eWSdUZWV Xad W[fZWd fZdagYZ
^[TdSd[We ad iWT eWSdUZ W`Y[`We' 7^ea% fZW X[W^V aX YdWk ^[fWdSfgdW [e U^aeWV f[WV fa fZW OPEN

ACCESS iSk aX bgT^[eZ[`Y' ?aiWhWd% [X S VaUg_W`f CANNOT BE FOUND fZWdW [e `a geW aX [f TW[`Y
dW^WSeWV [` fZW OPEN ACCESS iSk'
7e iW i[^^ SdYgW% SVV[f[a`S^ SUBJECT INDEXING fWd_e US` _S]W YdWk ^[fWdSfgdW VaUg_W`fe
eWSdUZST^W [` S _WS`[`YXg^ iSk ea fZSf fZWk WhW`fgS^^k TWUa_W _adW bda_[`W`f [` fZW
eWSdUZ dWeg^fe aX ^[TdSdk ad iWT eWSdUZ W`Y[`We' IgT\WUf [`VWj[`Y US` TW eWW` Se S` WeeW`f[S^
dWcg[dW_W`f fa _S]W VaUg_W`fe X[`VST^W P1Q% WhW` fZagYZ fZWdW SdW baiWdXg^ eWSdUZ W`Y[`We
fZSf W`ST^W VaUg_W`fe fa TW Xag`V WhW` i[fZagf USdWXg^^k UdSXfWV [`VWj[`Y' @f US` ZW^b [`
_S][`Y YdWk ^[fWdSfgdW VaUg_W`fe _adW h[e[T^W' DadWahWd% fZWdW [e S Ua`eW`ege fZSf [f [e
`WUWeeSdk Xad geWXg^ `Sh[YSf[a` [`fWdXSUWe fZSf US` TW Tg[^f a` fab aX V[Y[fS^ VaUg_W`f
dWbae[fad[We "W'Y'% S XSUWfWV `Sh[YSf[a`# P0Q'
IgT\WUf [`VWj[`Y _WfSVSfS W`d[UZWe VaUg_W`fe i[fZ AFFORDANCES fZSf S^^ai fa Va _adW i[fZ
fZW_' @f US` egbbadf `Sh[YSf[a` [`fWdXSUWe fZSf _S]W [f baee[T^W fa TdaieW fZW VaUg_W`f
Ua^^WUf[a` [` S geWXg^ _S``Wd TSeWV a` NAVIGATION PATHS fS]W` Xda_ fZW efdgUfgdW aX fZW
]`ai^WVYW adYS`[eSf[a` ekefW_ geWV Xad [`VWj[`Y' @` fZ[e iSk fZW Ua``WUf[a`e i[fZ[` fZW
egT\WUf [`VWj[`Y ekefW_% egUZ Se Z[WdSdUZ[US^ ad SeeaU[Sf[hW dW^Sf[a`eZ[be% _Sk TW ZSd`WeeWV
Se S \MAP! fa fZW VaUg_W`f Ua^^WUf[a`' JZW egT\WUf [`VWj[`Y b^SUWe fZW VaUg_W`fe [` S
^aY[US^ ebSUW Ua`efdgUfWV Tk fZW ]`ai^WVYW adYS`[eSf[a` ekefW_ne efdgUfgdW S`V S^^aie fZW
geWd fa TdaieW fZW VaUg_W`fe adYS`[lWV [` egUZ iSk Tk Xa^^ai[`Y fZW dW^Sf[a`eZ[be TWfiWW`
[`VWj[`Y fWd_e' <hWdk egT\WUf [`VWj[`Y fWd_ fZSf [e See[Y`WV fa S VaUg_W`f Ua`ef[fgfWe S`
ENTRY POINT fZdagYZ iZ[UZ fZW VaUg_W`f US` TW Xag`V S`V SUUWeeWV'
JZge% iW eWW egT\WUf [`VWj[`Y Se S` [_badfS`f W`d[UZ_W`f fa fZW VaUg_W`f fZSf W`ST^We fa
Tg[^V [`fWdXSUWe Xad VaUg_W`f dWbae[fad[We fZSf US` TW `Sh[YSfWV [` S _WS`[`YXg^ iSk' @` fZ[e
bSbWd% iW SdW [`fWdWefWV [` egT\WUf [`VWj[`Y Va`W Tk fZW YdWk ^[fWdSfgdW SgfZade% S`V iW
ZShW fa SV_[f fZSf fZWdW SdW TSdd[Wde fZSf US` _S]W egT\WUf [`VWj[`Y S V[XX[Ug^f fSe] Xad
fZW_'
>dWk ^[fWdSfgdW [e aXfW` bgT^[eZWV V[dWUf^k Tk fZW VaUg_W`fen SgfZade% iZ[UZ _Sk [_b^k fZSf%
[X [f Ua`fS[`e S`k egT\WUf [`VWj[`Y fWd_e Sf S^^% [f [e fZW [`VWj[`Y Va`W Tk fZW AUTHORS
THEMSELVES' IgT\WUf [`VWj[`Y _Sk TW V[XX[Ug^f Xad `a`&bdaXWee[a`S^e S`V fZWdWXadW fZ[e
e[fgSf[a` _Sk dWeg^f [` `a ad baad [`VWj[`Y'
JZW WefST^[eZWV TWef bdSUf[eW Xad egT\WUf [`VWj[`Y [e fa geW S CONTROLLED VOCABULARY' 7gfZade
]`ai TWef STagf fZW Ua`fW`fe aX fZW[d iad]e Tgf fZWk _[YZf `af TW XS_[^[Sd i[fZ fZW
Ua`fda^^WV haUSTg^Sdk fZSf fZWk SdW egbbaeWV fa geW fa WjbdWee fZW[d iad]en Ua`fW`f' JZWk
_Sk `af ]`ai Zai TWef fa geW fZW egT\WUf [`VWj[`Y ekefW_ fa VWeUd[TW fZW[d VaUg_W`fe S`V
fZWdWXadW [f Ua`ef[fgfWe S TSdd[Wd Xad fZW_% TWUSgeW X[def fZWk ZShW fa ^WSd` Zai fa geW [f'
JZ[e [e iZk bdaXWee[a`S^ [`VWjWde SdW ST^W fa bdaVgUW TWffWd [`VWj[`Y & fZWk ]`ai Zai fa USE
fZW egT\WUf [`VWj[`Y fWd_e% WebWU[S^^k i[fZ dWebWUf fa fZW iZa^W VaUg_W`f Ua^^WUf[a`' JZ[e
TSU]Ydag`V ]`ai^WVYW aX fZW [`VWj[`Y ekefW_ S`V fZW VaUg_W`f Uadbge [e S Xg`VS_W`fS^
dWcg[dW_W`f Xad Z[YZ&cgS^[fk [`VWj[`Y'
@` Sgfa_Sf[U [`VWj[`Y fZ[e TSU]Ydag`V ]`ai^WVYW [e [` S eW`eW USbfgdWV [` fZW INDEXING
MODEL a` iZ[UZ fZW Sgfa_Sf[U ekefW_ abWdSfWe' 7`V fZge [f fgd`e agf fZSf% [X Ua`X[YgdWV
bdabWd^k% Sgfa_Sf[U [`VWj[`Y _[YZf Ua_W gb i[fZ egT\WUf fWd_e aX dWSea`ST^W cgS^[fk S`V
Ua`e[efW`Uk' @` fZW Xa^^ai[`Y eWUf[a`e iW i[^^ VWeUd[TW Zai fa dWSUZ fZSf YaS^% iZ[^W iW i[^^
VWS^ [` VWfS[^ i[fZ S` Sbb^[USf[a` aX Sgfa_Sf[U [`VWj[`Y fa YdWk ^[fWdSfgdW'
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@` fZ[e bSbWd iW i[^^ [`hWef[YSfW fZW abf[a` aX `a`&bdaXWee[a`S^ SELF&INDEXING aX YdWk ^[fWdSfgdW
a` fZW WjS_b^W aX S` Sgfa_Sf[U [`VWj[`Y ekefW_ Xad S V[Y[fS^ VaUg_W`f dWbae[fadk' MW
bdabaeW S eW_[&Sgfa_Sf[U [`VWj[`Y ekefW_ fZSf [`UadbadSfWe Zg_S` XWWVTSU] Xad fZW X[`S^
eW^WUf[a` aX [`VWj[`Y fWd_e' JZW ekefW_ egYYWefe S eWf aX bdW&eW^WUfWV [`VWj[`Y fWd_e Xda_ S
Ua`fda^^WV haUSTg^Sdk fZSf _Sk TW geWV fa VWeUd[TW VaUg_W`fne Ua`fW`f' JZWeW fWd_e US` TW
dWX[`WV [` fZW `Wjf efWb Tk fZW geWd [`fWdSUf[`Y i[fZ S eW^WUf[a` h[S [`fWdXSUW fZSf W`ST^We fa
dW_ahW ad SVV `Wi [`VWj[`Y fWd_e'
JZW _S[` ZW^b aX agd bdabaeWV SbbdaSUZ [e fa ^WeeW` fZW UaY`[f[hW ahWdZWSV [`ha^hWV [`
[`fW^^WUfgS^ [`VWj[`Y' HSfZWd fZS` Ua_b^WfW^k Sgfa_Sf[`Y fZW bdaUWee aX egT\WUf [`VWj[`Y iW
VWU[VWV fa geW fZW Sgfa_Sf[a` Xad egYYWef[a`e aX [`VWj[`Y fWd_e fZSf US` TW S_W`VWV S`V
hS^[VSfWV Tk fZW Zg_S` geWd'
@` fZ[e iSk iW efd[hW fa bdah[VW YdWk ^[fWdSfgdW SgfZade i[fZ S faa^ fZSf _S]We [f baee[T^W Xad
fZW_ fa Ua_W gb i[fZ `a`&bdaXWee[a`S^ [`VWj[`Y fZSf [e aX Z[YZ cgS^[fk S`V Ua`e[efW`Uk' JZW
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dWSea` Xad egUZ S YaS^ [e fZSf fZW [`Ua`e[efW`Uk aX USER&GENERATED INDEXING% aXfW` Va`W i[fZ
XdWW^k UdWSfWV ]WkiadVe% [e a`W aX [fe _S[` VdSiTSU]e' JZ[e [e iZSf iW fdk fa S^^Wh[SfW Tk
bdWbdaUWee[`Y fZW VaUg_W`f S`V egYYWef[`Y [`VWj[`Y fWd_e [` S` Sgfa_SfWV _S``Wd' 7^ea%
iW SdYgW fZSf fZ[e SbbdaSUZ _[YZf ZW^b fa [`UdWSeW fZW SCALABILITY aX egT\WUf [`VWj[`Y'
JZW [`fW^^WUfgS^ [`VWj[`Y USdd[WV a` Tk bdaXWee[a`S^ [`VWjWde VaWe `af SCALE' >[hW` fZSf fZW
e[lW aX fZW YdWk ^[fWdSfgdW bgT^[eZWV a` fZW MWT [e WhWd&[`UdWSe[`Y% fZWdW [e S `WWV Xad
[`VWj[`Y ekefW_ fZSf [e ST^W fa eUS^W' JZW fdSV[f[a`S^ ea^gf[a`e Xad egT\WUf [`VWj[`Y TSeWV a`
_S`gS^ WjS_[`Sf[a` aX WSUZ bdaUWeeWV VaUg_W`f Va `af bdah[VW S iSk fa eUS^W fZW_ gb S`V
fZWdWXadW fZWk SdW `af fZW TWef S`eiWd Xad fZW dWcg[dW_W`fe aX fZW UgddW`f YdWk ^[fWdSfgdW
bgT^[eZ[`Y'
IUS^[`Y [e S V[XX[Ug^f bdaT^W_ [` S`k e[fgSf[a` S`V iW Va `af efd[hW fa bdah[VW S VWX[`[f[hW
S`eiWd a` Zai fa eUS^W gb egT\WUf [`VWj[`Y [` YW`WdS^ ad WhW` [` fZW USeW aX YdWk ^[fWdSfgdW'
MW bdabaeW fZSf fZ[e [eegW US` TW S^^Wh[SfWV Tk fZW geW aX Sgfa_Sf[U [`VWj[`Y' JZ[e ea^gf[a`
eUS^We TWUSgeW fZW f[_W fZSf [e TW[`Y geWV Xad egT\WUf [`VWj[`Y [e MACHINE TIME [`efWSV aX
Zg_S` f[_W' JZW bdaUWeeWe fZSf SdW USdd[WV agf Sgfa_Sf[US^^k i[fZ Ua_bgfWde US` TW eUS^WV
gb Tk See[Y`[`Y _adW Ua_bgfSf[a`S^ baiWd fa fZW_' 7^fZagYZ [` XSUf% agd XaUge [e `af fa
SUZ[WhW Xg^^ Sgfa_Sf[a` aX fZW [`VWj[`Y bdaUWee ea fZSf [f _Sk TW eUS^WV a` VW_S`V% Tgf
dSfZWd TO SCALE UP THE NUMBER OF PEOPLE fZSf SdW ST^W fa Va fZW [`VWj[`Y iZ[^W dWfS[`[`Y S
dWSea`ST^k Z[YZ cgS^[fk'
Eai fZSf iW ZShW VWeUd[TWV fZW S[_ iW fdk fa SUZ[WhW i[fZ Sgfa_Sf[U [`VWj[`Y% iW i[^^
Ua`f[`gW i[fZ S TSe[U VWeUd[bf[a` aX iZSf Sgfa_Sf[U [`VWj[`Y [e' @f [e S bdaUWee aX See[Y`[`Y
[`VWj[`Y fWd_e fa S VaUg_W`f [` S` Sgfa_SfWV XSeZ[a`' @f US` geW fWUZ`[cgWe TSeWV a`
S`S^ke[e aX ^S`YgSYW UadbadS' 7 Ua__a` Xad_ aX Sgfa_Sf[U [`VWj[`Y dW^[We a` oe[_b^W!
efSf[ef[US^ S`S^ke[e aX fZW Xg^^&fWjf' @` fZW USeW aX agd [`VWj[`Y ekefW_% iW ZShW geWV
Sgfa_Sf[U TERM ASSIGNMENT fZSf eW^WUfe fWd_e Xda_ S Ua`fda^^WV haUSTg^Sdk Xad S bSdf[Ug^Sd
VaUg_W`f TSeWV a` fZW S`S^ke[e aX fZW VaUg_W`fne Ua`fW`f' MW ZShW W_b^akWV S MACHINE

LEARNING SbbdaSUZ fZSf [e TSeWV a` Ua_bgf[`Y Ua`V[f[a`S^ bdaTST[^[f[We'
JZW SbbdaSUZ iW ZShW UZaeW` W_b^ake SUPERVISED MACHINE LEARNING fZSf YSfZWde XWWVTSU]
Xda_ geWde aX fZW [`VWj[`Y ekefW_' DSUZ[`W ^WSd`[`Y _aV[X[We fZW Sgfa_Sf[U [`VWj[`Y
Xg`Uf[a`S^[fk i[fZ dWYSdV fa fZW eWf aX fdS[`[`Y VSfS a` iZ[UZ [f o^WSd`e! Zai fa Va YaaV
[`VWj[`Y' JZW SbbdaSUZ aX egbWdh[eWV ^WSd`[`Y SV\gefe fZW [`VWj[`Y S^Yad[fZ_ TSeWV a` fZW
`Wi^k SUcg[dWV [`Xad_Sf[a` STagf fZW iSk fZW [`VWj[`Y ekefW_ [e TW[`Y geWV' <SUZ f[_W geWd
SbbdahWe aX S eWf aX Sgfa_Sf[US^^k YW`WdSfWV egT\WUf fWd_e fZ[e VWU[e[a` [e XWV TSU] [`fa fZW
[`VWj[`Y _aVW^ S`V _S]We [f _adW S^[Y`WV i[fZ fZW ebWU[X[Ue aX fZW VaUg_W`f Ua^^WUf[a`'
F`W aX fZW Xg`VS_W`fS^ dWcg[dW_W`fe aX Sgfa_Sf[U [`VWj[`Y [e fZW SUUWee fa fZW FULL&TEXT aX
fZW WjS_[`WV VaUg_W`f' ?aiWhWd% fZ[e [e `af S bdaT^W_ [` fZW geW USeW iW ZShW VWeUd[TWV'
@X fZW [`VWj[`Y aX S VaUg_W`f [e Va`W Tk [fe SgfZad% fZW SUUWee fa fZW VaUg_W`fne Xg^^&fWjf [e
YdS`fWV'
7gfa_Sf[U [`VWj[`Y Ua`e[efe aX S eWcgW`UW aX bdaUWeeWe' ;gd[`Y fZW UagdeW aX Sgfa_Sf[U
[`VWj[`Y fZW Xg^^&fWjf [e bdaUWeeWV Tk S `g_TWd aX bdaUWVgdWe fZSf SdW Ua^^WUf[hW^k dWXWddWV fa
Se fZW _SUZ[`W bdaUWee[`Y PIPELINE' JZW Xg^^&fWjf [e eW`f fZdagYZ S eWcgW`UW aX bdaUWeeWe
fZSf fS]W fZW fWjf Se fZW[d [`bgf S`V bSee fZW[d agfbgf fa fZW bdaUWee fZSf [e V[dWUf^k SXfWd
fZW_ [` fZW b[bW^[`Wne eWcgW`UW'
@` agd USeW iW efSdf i[fZ S bdaUWVgdW fZSf k[W^Ve S PLAIN&TEXT aX fZW VaUg_W`f [` cgWef[a`
iZ[UZ _[YZf ZShW TWW` [` S`afZWd Xad_Sf% egUZ Se G;= ad DI MadV' F`UW iW ZShW SUcg[dWV
S b^S[`&fWjf W_TaVk[`Y fZW Ua`fW`f aX fZW VaUg_W`f S eWd[We aX `ad_S^[lSf[a`e S`V ZW^bWd
bdaUWVgdWe SdW dg` a` [f'
F`W aX fZW_ dW_ahWe fZW STOP WORDS & fZW iadVe fZSf Va `af SXXWUf fZW _WS`[`Y aX fZW
VaUg_W`f% egUZ Se bdWbae[f[a`e ad Ua`\g`Uf[a`e' JZW ekefW_ Ua`fS[`e S ^[ef aX efab iadVe
fZSf SdW Sgfa_Sf[US^^k WjU^gVWV Xda_ XgdfZWd bdaUWee[`Y'
7`afZWd Ua__a` fWUZ`[cgW fZSf iW fS]W SVhS`fSYW aX [e STEMMING iZ[UZ dWVgUWe iadVe fa
fZW[d daaf Xad_e' @` fZ[e iSk% iW YWf d[V aX [`X^WUf[a`e% b^gdS^ egXX[jWe% S`V afZWd UZSdSUfWde
fZSf V[XXWdW`f[SfW S_a`Y fZW VWd[hSf[hWe aX fZW eS_W daaf Xad_' JZ[e _WfZaV [e egbbaeWV fa
Ua^^SbeW fZW V[XXWdW`f Xad_e fZSf dWXWd fa fZW eS_W _WS`[`Y fa a`W iadV Xad_ ea fZSf S _adW
WXXWUf[hW Ua_bgfSf[a` US` TW Va`W i[fZ [f'
7XfWd fZWeW bdW&bdaUWee[`Y efWbe Sgfa_Sf[U [`VWjWd USdd[We a` i[fZ [fe _S[` eg[fW aX
Xg`Uf[a`e4 [f S`S^keWe fZW Xg^^&fWjf S`V agfbgfe S eWf aX egYYWefWV [`VWj[`Y fWd_e fZSf US` TW
See[Y`WV fa fZW bdaUWeeWV VaUg_W`f' I[`UW fZ[e bSbWd [e `af STagf Sgfa_Sf[U [`VWj[`Y [feW^X%
Tgf dSfZWd [fe Sbb^[USf[a` Xad YdWk ^[fWdSfgdW% iW i[^^ `af V[eUgee fZ[e bSdf [` VWfS[^ S`V
[`efWSV% iW i[^^ _ahW fa fZW SUfgS^ [_b^W_W`fSf[a` aX fZW [`VWj[`Y ekefW_'
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7XfWd ZSh[`Y VWeUd[TWV fZW X[W^V aX Sgfa_Sf[U [`VWj[`Y [` YW`WdS^ iW i[^^ `ai bdaUWWV fa
bdah[VW S` ahWdh[Wi aX fZW iSk iW ZShW [_b^W_W`fWV fZW Sgfa_Sf[U [`VWj[`Y ekefW_ S`V
bgf fZW _WfZaVe aX Sgfa_Sf[U [`VWj[`Y Xad YdWk ^[fWdSfgdW [`fa bdSUf[UW'
JZW Yg[V[`Y bd[`U[b^W aX agd [_b^W_W`fSf[a` iSe RE&USE aX Wj[ef[`Y Ua_ba`W`fe% iZ[UZ iW
Ua_T[`WV faYWfZWd [` S VaUg_W`f bdaUWee[`Y b[bW^[`W% ad WjfW`VWV fZW_ [` fZW USeWe iZWdW
fZWdW iSe S `WWV Xad [f' JZ[e iSk aX VWhW^ab_W`f iag^V `af ZShW TWW` baee[T^W [X fZW bSdfe
iW iWdW Tg[^V[`Y i[fZ ZSV `af bdah[VWV SUUWee fa fZW[d eagdUW UaVW' ?W`UW% fZW[d OPEN SOURCE
`SfgdW W`ST^WV ge fa _aV[Xk fZW_ S`V WjfW`V fZW[d Xg`Uf[a`S^[fk' JZW Ua_T[`Sf[a` aX fZW
Ua`ef[fgW`f bSdfe iSe baee[T^W VgW fa fZW[d _aVg^Sd SdUZ[fWUfgdW fZSf W`ST^WV fZW_ fa TW
\a[`WV [` S UZS[` aX bdaUWee[`Y bdaUWVgdWe% iZ[UZ SdW Sbb^[WV a` fZW WjS_[`WV VaUg_W`f'
Eaf a`^k fZW eaXfiSdW fZSf iW ZShW geWV [` fZW Sgfa_Sf[U [`VWj[`Y ekefW_ iSe abW` eagdUW%
fZW VSfS [e Ua__g`[USfWV [` fZ[e ekefW_ [` OPEN FORMATS' Ja [^^gefdSfW fZ[e ba[`f% fZW egT\WUf
ZWSV[`Ye ekefW_ iW ZShW geWV iSe S^dWSVk ShS[^ST^W [` H;=* VSfS Xad_Sf WjbdWeeWV i[fZ
IBFI%+ S` WefST^[eZWV efS`VSdV Xad dWbdWeW`f[`Y ]`ai^WVYW adYS`[eSf[a` ekefW_% egUZ Se
fZWeSgd[% egT\WUf ZWSV[`Ye ekefW_e% ad ekefW_Sf[U U^See[X[USf[a`e' @f ZSe Ya`W fZdagYZ fZW
efS`VSdV[lSf[a` bdaUWee S`V ZSe dWSUZWV fZW efSfge aX S dWUa__W`VSf[a` aX fZW Mad^V M[VW
MWT 9a`eadf[g_', JZ[e abW` efS`VSdV [e iW^^ egbbadfWV Tk fZW [`VWjWd iW ZShW geWV% iZ[UZ
W^[_[`SfWV fZW `WUWee[fk aX VSfS Ua`hWde[a` fa S eg[fST^W Xad_Sf'
@` adVWd fa _S`SYW fZW X^ai aX Ua`fda^ [` fZW ekefW_ S g`[Xk[`Y VSfS Ua__g`[USf[a` Xad_Sf [e
geWV' =ad fZ[e bgdbaeW iW ZShW SVabfWV 5>;9% S ^[YZf&iW[YZf VSfS Ua__g`[USf[a` Xad_Sf'-

JZW bSdfe aX fZW ekefW_ WjUZS`YW eZadf AIFE _WeeSYWe fa bSee fZW VSfS `WWVWV Xad fZW
[`VWj[`Y bdaUWee fa S`afZWd bSdf aX fZW ekefW_' @` fZ[e iSk iW ZShW ZSd`WeeWV S`afZWd
efS`VSdV Xad_Sf fa Y^gW fZW Ua_ba`W`fe aX fZW ekefW_ faYWfZWd'
MW iS`fWV fa bdWeWdhW Z[YZ _aVg^Sd[fk aX fZW [`V[h[VgS^ Ua_ba`W`fe [` fZW ekefW_ Se S
iZa^W Se iW^^' JZWdWXadW iW ZShW WjbaeWV _aef aX fZW Xg`Uf[a`S^[fk aX fZW dWeg^f[`Y ekefW_
Se S WEB SERVICE% iZ[UZ W`UagdSYWe ^aaeW Uagb^[`Y S`V dW&geW aX fZW ekefW_ne bSdfe'
Eai fZSf iW ZShW VWeUd[TWV fZW ahWdS^^ SdUZ[fWUfgdW S`V VWe[Y` aX fZW ekefW_ iW i[^^ _ahW
fa fZW V[eUgee[a` aX fZW [`V[h[VgS^ bSdfe' @` fZW eWUf[a` fZSf Xa^^aie iW i[^^ bdWeW`f S`
ahWdh[Wi aX fZW Ua_ba`W`fe fZSf SdW [`ha^hWV [` fZW Sgfa_Sf[U [`VWj[`Y ekefW_ iW ZShW
Tg[^f'

"0.10/)/43

MW i[^^ Td[WX^k VWeUd[TW WSUZ aX fZW Ua_ba`W`fe fZSf faYWfZWd _S]W gb Xad fZW iZa^W
Sgfa_Sf[U egT\WUf [`VWj[`Y ekefW_' JZWeW SdW `af efd[Uf^k ^[_[fWV fa SOFTWARE Tgf fZWk S^ea
[`U^gVW DATA fZSf [e geWV [` fZW bdaUWee aX egT\WUf [`VWj[`Y p fZW egT\WUf ZWSV[`Ye ekefW_
Xda_ iZ[UZ fZW [`VWj[`Y fWd_e SdW VdSi`% S`V fZW Xg^^&fWjf Uadbge iZ[UZ eWdhWe Xad _SUZ[`W
^WSd`[`Y S^Yad[fZ_e'
7UUadV[`Y fa fZW VWe[Y` YaS^ iW ZShW efSfWV bdWh[age^k% fZW Sgfa_Sf[U [`VWjWd b[bW^[`W [e
Ua_baeWV _S[`^k aX S^dWSVk Wj[ef[`Y Sbb^[USf[a`e fZSf iW ZShW dW&geWV Xad fZ[e bgdbaeW' JZW
bSdfe fZSf SdW `Wi eWdhW fa Ua``WUf fZW dW&bgdbaeWV Ua_ba`W`fe' MW ZShW id[ffW` fZW \GLUE
CODE! fZSf f[We fZW bSdfe fZSf SdW geWV [` fZW bdaUWee aX Sgfa_Sf[U [`VWj[`Y' @` adVWd fa
Ua``WUf S^^ fZW Ua_ba`W`fe faYWfZWd S`V eWf gb fZW [`VWjWd Xad bdaUWee[`Y 9lWUZ ^S`YgSYW%
a`^k S XWi SVV[f[a`S^ Xg`Uf[a`e ZSV fa TW [_b^W_W`fWV'

>UBJECT 3EADINGS >YSTEM

F`W aX fZW UadW Ua_ba`W`fe aX fZW ekefW_ [e fZW Ua`fda^^WV haUSTg^Sdk aX egT\WUf ZWSV[`Ye
iW ZShW geWV' @f bdah[VWe [`VWj[`Y fWd_e fZSf SdW See[Y`WV fa VaUg_W`fe% iZ[UZ W`ST^We fa
_S[`fS[` S VWYdWW aX [`VWj[`Yne Ua`e[efW`Uk Tk dWXWdd[`Y a`^k fa [`VWj[`Y fWd_e fZSf SdW
AUTHORIZED Tk fZW egT\WUf ZWSV[`Ye ekefW_' JZW geW aX S Ua`fda^^WV haUSTg^Sdk [_b^[We fZSf
fZW egYYWefWV [`VWj[`Y fWd_e SdW _adW Ua`e[efW`f Ua_bSdWV fa fZW ]WkiadV WjfdSUf[a`
fWUZ`[cgWe'
JZW egT\WUf ZWSV[`Ye ekefW_ iW ZShW geWV [e fZW <OLYTHEMATIC >TRUCTURED >UBJECT 3EADING
>YSTEM "XgdfZWd STTdWh[SfWV Se GI?#'. GI? [e S T[^[`YgS^ 9lWUZ&<`Y^[eZ Ua`fda^^WV haUSTg^Sdk
_S[`fS[`WV S`V geWV Sf fZW 9ATIONAL ?ECHNICAL 7IBRARY'/ @f [e S g`[hWdeS^ ekefW_ S`V [f
Ua`e[efe aX ZWSV[`Ye VWeUd[T[`Y S^^ _S\ad SebWUfe aX Zg_S` ]`ai^WVYW' @fe efdgUfgdW [e e[_[^Sd
fa fZWeSgd[ i[fZ Z[WdSdUZ[US^% SeeaU[Sf[hW% S`V Wcg[hS^W`UW dW^Sf[a`eZ[be' GI? [e bd[_Sd[^k
WjbdWeeWV [` fZW 8,=. )( 1ORMAT FOR ,UTHORITY /ATA%0 Tgf [f iSe S^ea Ua`hWdfWV fa H;= VSfS
Xad_Sf% WjbdWeeWV i[fZ IBFI% iZ[UZ [e _adW eg[fST^W Xad fZW Sgfa_Sf[U [`VWjWd iW ZShW
W_b^akWV'

/IGITAL =EPOSITORY

JZW \HOST ENVIRONMENT! [` iZ[UZ fZW ekefW_ aX Sgfa_Sf[U [`VWj[`Y [e Tg[^f [` [e fZW V[Y[fS^
dWbae[fadk eaXfiSdW' JZW eaXfiSdW iW ZShW geWV Xad fZ[e bgdbaeW [e ./> 4NVENIO'1 JZ[e
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/2

eaXfiSdWne _aVg^Sd SdUZ[fWUfgdW W`ST^WV ge fa WjfW`V [fe Xg`Uf[a`S^[fk i[fZ S `Wi b^gY&[` fZSf
VaWe fZW Sgfa_Sf[U [`VWj[`Y'
@`hW`[a bdaUWeeWe `Wi^k egT_[ffWV VaUg_W`fe [` S eWd[We aX efWb fZSf SdW dWXWddWV fa Se fZW
VaUg_W`f iad]X^ai' MW ZShW [`eWdfWV fZW Sgfa_Sf[U [`VWj[`Y b[bW^[`W [`fa fZW iad]X^ai ea
fZSf S VaUg_W`f US` Ya fZdagYZ fZ[e SVV[f[a`S^ eg[fW aX bdaUWVgdWe fa TW W`d[UZWV i[fZ
egT\WUf [`VWj[`Y fWd_e'
JZW geWd [`fWdXSUW aX fZW Sgfa_Sf[U [`VWj[`Y ekefW_ [e [`U^gVWV [` fZW dWbae[fadk' Ja SUZ[WhW
fZ[e ^WhW^ aX [`fWYdSf[a` `af a`^k iW ZSV fa WjfW`V fZW Xg`Uf[a`S^[fk aX fZW _aV[X[WV eaXfiSdW
Tgf S^ea S^fWd fZW bdWeW`fSf[a` [`fWdXSUW fa W`ST^W fZW geWd fa SUUWee fZW SVVWV `Wi
Xg`Uf[a`S^[fk' JZ[e iSe baee[T^W VgW fa fZW U^WSd eWbSdSf[a` aX fZW UaVW dWeba`e[T^W Xad fZW
dWbae[fadkne UadW Xg`Uf[a`e S`V fZW fW_b^SfWe fZSf Tg[^V gb fZW [`fWdXSUW fZW geWd [e
[`fWdSUf[`Y i[fZ'

,UTOMATIC 4NDEXER

JZW Ua_ba`W`f fZSf [e dWeba`e[T^W Xad fZW _S[` Xg`Uf[a` aX fZW ekefW_ [e fZW Sgfa_Sf[U
[`VWjWd' MW ZShW UZaeW` fa geW 8AUI 4NDEXER'2 JZW SgfZad aX fZ[e eaXfiSdW U^S[_e fZSf [f
bdaVgUWe HUMAN&COMPETITIVE INDEXINGP-Q S`V [f eWW_e UaddWUf Xda_ fZW dWeg^fe aX fZW
Ua_bSdSf[hW efgV[We Va`W i[fZ fZ[e [`VWjWd'*) JZ[e SeeWdf[a` [e TSeWV a` fZW [_b^[U[f
bdWeg_bf[a` fZSf fZW egT\WUf fWd_e See[Y`WV Tk Zg_S`e SdW fZW efS`VSdV i[fZ iZ[UZ fZW
cgS^[fk aX Sgfa_Sf[U [`VWj[`Y [e Ua_bSdWV' JZW [`VWj[`Y bdaVgUWV Tk DSg[ @`VWjWd [e fZge
Ua_bSdST^W fa Zg_S` [`VWj[`Y TafZ [` fWd_e aX cgS^[fk S`V Ua`e[efW`Uk% iZ[UZ [e bdWU[eW^k
fZW dWeg^f iW SdW ^aa][`Y Xad [` agd Sgfa_Sf[U [`VWj[`Y ekefW_'
JZW eaXfiSdW [e VWeUd[TWV Se TW[`Y [`VWbW`VW`f aX fZW Va_S[` S`V ^S`YgSYW Xad iZ[UZ [f [e
geWV' ?aiWhWd% fa SUZ[WhW fZW TWef bdWU[e[a` ea_W SV\gef_W`fe `WWV fa TW Va`W' 8WUSgeW aX
fZW ^S`YgSYW aX fZW VaUg_W`f Ua^^WUf[a`% Xad iZ[UZ fZW Sgfa_Sf[U [`VWjWd iSe [`fW`VWV% iW
iS`fWV fa SVSbf DSg[ @`VWjWd Xad fZW 9lWUZ ^S`YgSYW' JZW _aV[X[USf[a`e [`ha^hWV UZS`Y[`Y
aX fZW [`VWjWdne bSdfe3 fZW ^[ef aX efab iadVe S`V fZW efW__Wd UaVW'
@` fZW [VWS^ USeW% efab iadVe iag^V TW TSeWV a` fZW Uadbge aX VaUg_W`fe fZSf iW iS`f fa
[`VWj' MW UZaeW fa geW fZW .ZECH 9ATIONAL .ORPUS** [`efWSV fa UdWSfW S ^[ef aX fZW _aef
XdWcgW`f iadVe fZSf _Sk TW geWV Se efab iadVe' 9lWUZ ESf[a`S^ 9adbge [e S hSef VaUg_W`f
Ua^^WUf[a` dWX^WUf[`Y fZW Ua`fW_badSdk id[ffW` 9lWUZ P+Q' JZge% [f eWdhWV iW^^ fa WefST^[eZ S
YaaV TSeW^[`W i[fZ dWebWUf fa agd VaUg_W`f Ua^^WUf[a`'
Ja dWVgUW iadVe [` S` S`S^keWV Xg^^&fWjf fa fZW[d daaf Xad_e iW ZShW fS]W` ahWd fZW
AGGRESSIVE .ZECH STEMMER P*Q% iZ[UZ iW ZShW SVSbfWV [` S iSk ea fZSf [f US` TW b^gYYWV [`
fZW DSg[ @`VWjWdne eagdUW UaVW'*+ JZW SYYdWee[hW `SfgdW aX fZW efW__Wd [e TSeWV a` fZW
SbbdaSUZ [f fS]We fa efW__[`Y `a`&daaf iadV Xad_e' @f SVVdWeeWe fZW _adbZa^aY[US^
UZSdSUfWd[ef[Ue aX fZW 9lWUZ ^S`YgSYW fa `ad_S^[lW fZW [ddWYg^Sd[f[We aX [`X^WUf[a`% Ua`ea`S`f
S^fWdSf[a`e S`V fZW ^[]W' ?aiWhWd% [` ea_W e[fgSf[a`e% [f _Sk dW_ahW UZSdSUfWde fZSf SdW
`WUWeeSdk Xad fZW V[ef[`Uf[a` aX fZW iadV eW`eW S`V fZge UdWSfW fZW eS_W daaf Xad_ Xda_
_g^f[b^W iadVe fZSf Va `af eZSdW egUZ S daaf' JZ[e XWSfgdW _Sk Ua_bda_[eW fZW cgS^[fk aX
dWeg^f[`Y [`VWj[`Y S`V [f [e fZW dWSea` iZk iW Ua`e[VWd [f Se S` [__WV[SfW fSdYWf Xad XgdfZWd
dWX[`W_W`f aX agd [`VWj[`Y ea^gf[a`'

?EXT .ORPUS

JZW bdaUWVgdW Tg[^f Tk Ua_T[`[`Y fZW bdWh[age^k _W`f[a`WV Ua_ba`W`fe iSe Sbb^[WV fa S
fWjf Uadbge aX fZW VaUg_W`f Ua^^WUf[a` aX YdWk ^[fWdSfgdW VaUg_W`fe efadWV S`V _S[`fS[`WV [`
agd V[Y[fS^ dWbae[fadk' @` agd USeW% iW ZShW Sbb^[WV fZW Sgfa_Sf[U [`VWj[`Y ekefW_ iW ZShW
Tg[^f fa fZW 9ATIONAL =EPOSITORY OF 2REY 7ITERATURE'*, JZ[e dWbae[fadk% _S[`fS[`WV Sf fZW
9ATIONAL ?ECHNICAL 7IBRARY% Ua^^WUfe YdWk ^[fWdSfgdW Xda_ fZW `Wfiad] aX UaabWdSf[`Y bSdf`Wd
[`ef[fgf[a`e% dS`Y[`Y Xda_ fZW [`ef[fgfWe aX fZW 7USVW_k aX IU[W`UWe aX 9lWUZ HWbgT^[U fa
bgT^[U g`[hWde[f[We P/Q'
JZW Ua`fW`fe aX fZW VaUg_W`fe [`U^gVWV [` fZ[e dWbae[fadk SdW _aef^k [` 9lWUZ' JZ[e iSe fZW
bd[_Sdk Vd[hW TWZ[`V fZW VWU[e[a` fa W`ZS`UW fZW Xg`Uf[a`S^[fk aX fZW Sgfa_Sf[U [`VWjWd
faiSdVe fZW 9lWUZ ^S`YgSYW' MW ZShW S^ea fS]W` [`fa SUUag`f fZSf fZW Ua`fW`fe aX fZW
dWbae[fadk SdW bdaVgUWV [` Ua^^STadSf[a` i[fZ fZW bSdf`Wd [`ef[fgf[a`e' @fe ^a`Y&f[_W YaS^ [e fa
ZShW fZW Ua&abWdSf[`Y [`ef[fgf[a`e bdaVgUW fZW VaUg_W`fne VWeUd[bf[hW _WfSVSfS% [`U^gV[`Y
egT\WUf [`VWj[`Y% a` fZW[d ai` i[fZagf S `WWV Xad UW`fdS^ Ua&adV[`Sf[a`' JZ[e [`fW`f[a` _SVW
Xad S` SVWcgSfW geW USeW aX fZW SgfZad&YW`WdSfWV egT\WUf [`VWj[`Y'

$3)2 ,/4)2*%') ()3,+/ '0/3,()2%4,0/3

MZ[^W fZW cgS^[fk aX fZW g`VWd^k[`Y bdaUWVgdWe [e UWdfS[`^k UdgU[S^ fa bdaVgUW dWeg^fe aX S
dWSea`ST^W cgS^[fk% fZW bSdf aX fZW [`VWj[`Y ekefW_ fZSf ZSe S Ua_bSdST^W e[Y`[X[US`UW [e fZW
USER INTERFACE' JZW [_badfS`UW aX fZW geWd [`fWdXSUW VWe[Y` efW_e Xda_ fZW `WUWee[fk aX geWd
XWWVTSU]' JZW iSk Zai fZW geWde bdah[VW XWWVTSU] a` fZW Sgfa_Sf[US^^k YW`WdSfWV eWf aX
[`VWj[`Y fWd_e `WWVe fa TW VWe[Y`WV USdWXg^^k fa fS]W SVhS`fSYW aX fZW SgfZadne ]`ai^WVYW
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0)

STagf fZW [`VWjWV VaUg_W`f' JZW dWeg^f[`Y VWe[Y` ZSe ea_W `afST^W XWSfgdWe fZSf _Sk ZShW
S e[Y`[X[US`f [`X^gW`UW a` fZW geWd WjbWd[W`UW i[fZ fZW [`VWj[`Y ekefW_'
MW ZShW VWU[VWV fa bdah[VW fZW Sgfa_Sf[U [`VWj[`Y Se S` OPT&IN bdaUWVgdW% iZ[UZ _WS`e
fZSf fZW geWd ZSe fa SUf[hW^k VWU^SdW fZSf fZW VaUg_W`f W`fWdWV [`fa fZW dWbae[fadk eZag^V TW
bdaUWeeWV i[fZ fZW Sgfa_Sf[U [`VWjWd' @X fZW geWd UZWU]e [` S Taj Xad Sgfa_Sf[U [`VWj[`Y%
Vgd[`Y fZW `Wjf efWb [` fZW VaUg_W`f iad]X^ai fZWdW i[^^ TW S` SVV[f[a`S^ eUdWW` Ua`fS[`[`Y
fZW egYYWefWV [`VWj[`Y fWd_e S`V fZW Xg`Uf[a`S^[fk fZSf S^^aie fa _aV[Xk fZW_'
JZW bd[_Sdk Xg`Uf[a`S^[fk aX fZW Sgfa_Sf[U [`VWj[`Y ekefW_ iW ZShW VWhW^abWV [e fa egYYWef
S ^[ef aX egT\WUf ZWSV[`Ye fZSf [` ea_W iSk VWeUd[TW fZW bdaUWeeWV VaUg_W`f' @fe aT\WUf[hW [e
fa XSU[^[fSfW `a`&bdaXWee[a`S^ [`VWj[`Y iZ[^W _S[`fS[`[`Y S Z[YZ ^WhW^ aX Ua`e[efW`Uk' @f [e `af
_WS`f fa eWdhW Se S REPLACEMENT Xad fZW bWdea` Va[`Y fZW [`VWj[`Y% Tgf [` XSUf% [f [e S efSdf
Xad fZW [`VWj[`Y bdaUWee Ua`fda^^WV Tk fZW Zg_S` geWd'
MW ef[^^ eWW fZW _S[` hS^gW TW[`Y SVVWV fa fZW bdaUWeeWV VaUg_W`fe Tk fZW geWd aX fZW
ekefW_ dSfZWd fZS` YW`WdSfWV Tk fZW ekefW_ [feW^X' =ad fZ[e bgdbaeW iW ZShW W`ZS`UWV fZW
geWd [`fWdXSUW i[fZ ZW^bWd Xg`Uf[a`e fZSf SdW _WS`f fa XSU[^[fSfW _adW WXXWUf[hW [`VWj[`Y'
F`W aX fZWeW Xg`Uf[a`e [e fZW AUTO&COMPLETE XWSfgdW' Ja Td[VYW fZW YSb TWfiWW` fZW ^S`YgSYW
aX fZW geWd S`V fZW ^S`YgSYW aX fZW ]`ai^WVYW adYS`[eSf[a` ekefW_ geWV Xad [`VWj[`Y fZW
geWd [`fWdXSUW V[eb^Ske S ^[ef aX egYYWefWV ZWSV[`Ye TSeWV a` S ZWSV[`Yne XdSY_W`f egbb^[WV
Tk fZW geWd'
Ja See[ef fZW geWd [` VWU[V[`Y a` fZW egT\WUf ZWSV[`Yne SVWcgSUk iW ZShW SVVWV S gf[^[fk fZSf
eZaie U[fSf[a`e aX fZW WjS_b^W VaUg_W`fe [`VWjWV i[fZ fZW egT\WUf ZWSV[`Y geWd Ua`e[VWde
fa geW' MZW` geWd Z[YZ^[YZfe UWdfS[` egT\WUf ZWSV[`Y S eZadf ^[ef aX ^[`]e fa fZW VaUg_W`fe
iZ[UZ ZShW fZW eS_W ZWSV[`Y SffSUZWV [e bdWeW`fWV [` fZW [`fWdXSUW' @` fZ[e iSk% fZW geWd
US` LEARN BY EXAMPLE fa Ua`e[VWd fZW Sbb^[UST[^[fk aX S Y[hW` egT\WUf ZWSV[`Y Xad S bSdf[Ug^Sd
VaUg_W`f'
MW ZSV fa _S]W S^fWdSf[a`e fa fZW SEARCH INTERFACE Se iW^^' JZWdW iag^V TW `a hS^gW [` SVVWV
[`VWj[`Y fWd_e [X a`W Uag^V `af geW fZW_ fa eWSdUZ S`V `Sh[YSfW fZW VaUg_W`f Ua^^WUf[a` [`
iZ[UZ fZWk SdW geWV' Ja dWX^WUf fZ[e SVVWV efdgUfgdW S UZS`YW fa fZW geWd [`fWdXSUW `WWVe fa
TW _SVW ea fZSf [f [e baee[T^W fa ZSd`Wee fZW [`VWj[`Y fWd_e fa SUUWee VaUg_W`fe' @` agd
USeW% dWeba`V[`Y fa fZ[e dWcg[dW_W`f Ua`e[efWV [` SVV[`Y S `Wi eWSdUZ [`VWj Tg[^f Xad fZW
egT\WUf ZWSV[`Ye S`V SbbW`V[`Y S `Wi X[W^V fa fZW eWSdUZ Xad_ fa SUUWee fZ[e [`VWj'

*GFGD9 0BEE>6>?>F>9E 5A8 (=5??9A<9E

JZW iad] iW ZShW Va`W i[fZ fZW Sgfa_Sf[U [`VWj[`Y ekefW_ Xad YdWk ^[fWdSfgdW [e Tk `a
_WS`e X[`[eZWV S`V iW SdW SiSdW fZSf fZWdW SdW XgdfZWd baee[T[^[f[We Xad [_bdahW_W`f S`V
UZS^^W`YWe fZSf ZShW fa TW ea^hWV fa VW^[hWd S TWffWd ekefW_' @` fZW ebWU[X[U geW USeW iW
ZShW VWeUd[TWV [` fZ[e bSbWd fZWdW SdW UWdfS[` SebWUfe aX fZW Sgfa_Sf[U [`VWj[`Y fZSf SdW
iadfZ g`VWdeUad[`Y'
@f [e [_badfS`f fa `afW fZSf fZWdW [e `a geW [` SVV[`Y egT\WUf [`VWj[`Y fWd_e [X egUZ _WfSVSfS
US``af TW ZSd`WeeWV h[S fZW eWSdUZ ad `Sh[YSf[a` [`fWdXSUW Xad fZW VaUg_W`f Ua^^WUf[a`' @X fZW
[`VWj[`Y [e `af dWX^WUfWV [` W`V&geWd [`fWdXSUWe [f VaWe `af bdah[VW S`k SVV[f[a`S^ hS^gW' JZge%
fZW [`VWj[`Y _gef TW dWbdWeW`fWV [` geWd [`fWdXSUWe fa ZShW S` [_bSUf a` fZW ahWdS^^
Xg`Uf[a`S^[fk aX S V[Y[fS^ dWbae[fadk' 7e iW ZShW _W`f[a`WV [` fZW bdWh[age eWUf[a`% iW ZShW
WjfW`VWV fZW V[Y[fS^ dWbae[fadk i[fZ S `Wi eWSdUZ X[W^V fa SUUWee fZW VaUg_W`fe fZdagYZ
egT\WUf ZWSV[`Ye fa SVVdWee fZ[e [eegW'
MW ZShW fa fS]W [`fa SUUag`f fZSf fZW [`VWj[`Y iW SdW VWS^[`Y i[fZ ZWdW [e ef[^^ S USER&

GENERATED INDEXING% WhW` fZagYZ [f [e ea_WZai dWX[`WV Tk fZW ekefW_ iW ZShW [_b^W_W`fWV'
JZ[e [_b^[We fZSf fZW dWeg^f[`Y [`VWj[`Y fWd_e _[YZf `WWV XgdfZWd hWd[X[USf[a` Tk S
bdaXWee[a`S^ [X iW iS`f fa ZShW S cgS^[fk Ua`fda^ [` b^SUW' 7e iW ZShW e]WfUZWV [` fZW bSbWd%
fZ[e [e fZW iSk agd ekefW_ iad]e S`V i[^^ iad] Xad fZW `WSd fWd_ XgfgdW' Ea`WfZW^Wee% agd
YaS^ [e WhW`fgS^^k fa YWf d[V aX fZ[e `WUWee[fk a`UW iW i[^^ ZShW S Z[YZWd ^WhW^ aX Ua`X[VW`UW [`
fZW `a`&bdaXWee[a`S^ egT\WUf [`VWj[`Y fZSf [e XWV [`fa fZW dWbae[fadk'
;gW fa fZW _aVg^Sd `SfgdW aX fZW iZa^W ekefW_% fZWdW [e S b^WfZadS aX iSke Zai [f US` TW
W`ZS`UWV S`V VWhW^abWV XgdfZWd' <hWdk bSdf aX fZW VaUg_W`f bdaUWee[`Y b[bW^[`W US` TW
Ua`e[VWdWV Xad S` [_bdahW_W`f' Fgd S[_ [e X[def fa XaUge a` fZW bSdfe fZSf SXXWUf fZW cgS^[fk
aX fZW dWeg^fe aX [`VWj[`Y fZW _aef' 7XfWd WhWdk UZS`YW iW iS`f fa UZWU] [X [f ^WSVe fa S`
[`UdWSeW [` fZW ekefW_ne bdWU[e[a` Tk Ua_bSd[`Y [f i[fZ fZW dWeg^fe fZW ekefW_ ZSV a` fZW
eS_W VaUg_W`f i[fZ fZW bdWh[age Ua`X[YgdSf[a`'
MW SdYgW fZSf fZW ekefW_ `af a`^k TW`WX[fe YdWk ^[fWdSfgdW SgfZade S`V _S[`fS[`Wde aX V[Y[fS^
dWbae[fad[We% Tgf% _adWahWd% [f US` S^ea TW`WX[f fZW [`V[h[VgS^ Ua_ba`W`fe [f [e _SVW aX
TWUSgeW [f dWX^WUfe a` fZW iSk fZW Ua_ba`W`f [e TW[`Y USED' JZ[e US` TW Sbb^[WV a` fZW
]`ai^WVYW adYS`[eSf[a` ekefW_ Xda_ iZ[UZ fZW [`VWj[`Y fWd_e SdW VdSi`' JZW VSfS STagf [fe
geSYW [` bdSUf[eW US` TW UdgU[S^ Xad [fe VWhW^ab_W`f S`V XgdfZWd Wha^gf[a` dWX^WUf[`Y fZW
UZS`Y[`Y `WWVe aX fZW geWd Ua__g`[fk S`V S eZ[Xf [` fZW iSk [fe Ua`UWbfe SdW bWdUW[hWV'
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JZ[e bda\WUf iag^V `af ZShW TWW` baee[T^W [X fZWdW iWdW `af OPEN STANDARDS fZSf YahWd` fZW
X[W^V aX egT\WUf [`VWj[`Y' JZWk W`ST^WV fZW dW&geW aX Wj[ef[`Y Ua_ba`W`fe SVZWd[`Y fa UWdfS[`
efS`VSdVe S`V fZW[d Ua_T[`Sf[a` [` S `ahW^ iSk' JZW ^SkWd bdah[VWV Tk abW` efS`VSdVe
Ua`ef[fgfWV S` W`h[da`_W`f Xad [`fWdabWdST[^[fk S`V ekefW_e Tg[^f i[fZ S` abW` SdUZ[fWUfgdW
[` _[`V'
7^^ fZW bSdfe iW ZShW bgf faYWfZWd [` fZ[e abW` XdS_Wiad] SdW OPEN SOURCE' JZ[e _WS`e fZWk
SdW abW` fa _aV[X[USf[a`e S`V WjfW`e[a`e% S`V fZaeW iWdW `WUWeeSdk Xad fZW ekefW_ fa iad]
Se S iZa^W' DadWahWd% VgW fa fZW fZW[d _aVg^Sd UZSdSUfWd [f iSe baee[T^W fa ei[fUZ a`W bSdf
Xad S`afZWd ad b^gY [` S `Wi Ua_ba`W`f'
JZW [`VWj[`Y ekefW_ fZSf US_W agf aX fZ[e iSk aX VWhW^ab_W`f [e Sbb^[WV fa fZW YdWk
^[fWdSfgdW VaUg_W`fe' @f iSe VWe[Y`WV fa dWX^WUf fZW `SfgdW aX YdWk ^[fWdSfgdW' MW ZShW
SdYgWV fZSf fZW e[fgSf[a` aX egT\WUf [`VWj[`Y aX YdWk ^[fWdSfgdW [e g`eSf[eXSUfadk S`V iW ZShW
WjbdWeeWV agd h[Wi aX fZW USgeWe Xad egUZ efSfW' Fgd _af[hSf[a` iSe fa dWSUf fa fZW UgddW`f
Ua`V[f[a`e S`V bdabaeW S` SbbdaSUZ fZSf _Sk ^WSV fa S` [_bdahW_W`f aX fZW iSk egT\WUf
[`VWj[`Y [e Va`W Xad YdWk ^[fWdSfgdW'

19;9D9A79E

P*Q ;FC7D@9% C\[^\S`S4 I7LFN% ASUcgWe' @`VWj[`Y S`V efW__[`Y SbbdaSUZWe Xad fZW 9lWUZ ^S`YgSYW' 4NFORMATION
<ROCESSING " 8ANAGEMENT' EahW_TWd +))2% ha^' -.% [ee' /% b' 0*- p 0+)' @IIE ),)/&-.0,'
;F@ *)'*)*/(\'[b_'+))2')/'))*'

2%3" +1J).'#"+4B8>$"0;8"(G86;"-4D<@?4>"(@BAEC"&"AB<?6<A>8C#"78C<9?#"4?7"B8CE>DC$" 7ITERARY AND 7INGUISTIC .OMPUTING'

+))+% ha^' *0% `a' +% b' +-. p +.0' @IIE )+/1&**-.'
P,Q D79B<EO@< FM<E% AaZ` I' JZW WjbS`V[`Y Zad[la` aX >dWk C[fWdSfgdW' @` <ERSPECTIVES ON THE DESIGN AND TRANSFER

OF SCIENTIFIC AND TECHNICAL INFORMATION + PROCEEDINGS OF THE * RD INTERNATIONAL CONFERENCE ON GREY LITERATURE'
7_efWdVS_ 3 JdS`e7f^S`f[U% *221% bb' 2p*,' 7^ea ShS[^ST^W Xda_
MMM3 5Zffb3((UX'Zg_'ghS'`^(TS[(Za_W(\_SU]W`l[W(bgTe(Y^bSbWd'Zf_6'

P-Q D<;<CN7E% F^W`S' 3UMAN&COMPETITIVE AUTOMATIC TOPIC INDEXING' MS[]Sfa% +))2' +*- b' ;[eeWdfSf[a` fZWe[e
"GZ;'#' K`[hWde[fk aX MS[]Sfa% ;WbSdf_W`f aX Ua_bgfWd eU[W`UW% +))2' 7^ea ShS[^ST^W Xda_ MMM3
5Zffb3((iii'Ue'iS[]Sfa'SU'`l(ma^W`S(bgT^[USf[a`e(a^W`SR_WVW^kS`RbZVRfZWe[eRAg^k+))2'bVX6'

P.Q G<G<% 7' PWf S^'Q' 9<HE ;aUg_W`f IWdhWd IaXfiSdW 3 fZW [`fWYdSfWV V[Y[fS^ ^[TdSdk' @` ;F8H<L7% D[^W`S4
<E><C<E% AS` "WVe'#' 2fZ 4... 4NTERNATIONAL .ONFERENCE ON 0LECTRONIC <UBLISHING + FROM AUTHOR TO READER +
CHALLENGES FOR THE DIGITAL CONTENT CHAIN' CWghW` 3 GWWfWde% +)).' @I8E 2)&-+2&*/-.&*'

P/Q G<A$FLs% GWfdS "WV'#' 2REY LITERATURE REPOSITORIES' O^t` 3 LWH8gD% +)*)% *./ b' @I8E 201&1)&2)-+0,&/&.'
P0Q H@8<@HF% =Wd`S`VS' IgT\WUf [`VWj[`Y S`V SgfZad[fk Ua`fda^ [` SdUZ[hWe 3 fZW `WWV Xad egT\WUf [`VWj[`Y [` SdUZ[hWe

S`V Xad S` [`VWj[`Y ba^[Uk ge[`Y Ua`fda^^WV ^S`YgSYW' 5OURNAL OF THE >OCIETY OF ,RCHIVISTS' 7bd[^ *22/% ha^' *0%
[ee' *% b' +0 p /.' @IIE )),0&21*/'

P1Q INB<I% AS`' ?HE VALUE OF INDEXING + A WHITE PAPER PREPARED FOR 1ACTIVA% A /OW 5ONES AND =EUTERS .OMPANY
Pa`^[`WQ' =WTdgSdk +))* PU[f' +)*)&*+&)+Q' 7hS[^ST^W Xda_ MMM3
5Zffb3((-[`Xa&_S`SYW_W`f'Ua_(bVX([`VWj[`YiZ[fWbSbWd'bVX6'

P2Q LC79?@;@I% 7`VdWSe PWf S^'Q' 0XCAVATING GREY LITERATURE + A CASE STUDY ON RICH INDEXING OF ARCHAEOLOGICAL
DOCUMENTS BY THE USE OF NATURAL LANGUAGE PROCESSING TECHNIQUES AND KNOWLEDGE BASED RESOURCES Pa`^[`WQ' +))2
PU[f' +))2&)2&,)Q' GdWbd[`f Xad @IBF KB +))2 3 9a`fW`f 7dUZ[fWUfgdW3 <jb^a[f[`Y S`V DS`SY[`Y ;[hWdeW
HWeagdUWe' 7hS[^ST^W Xda_ MMM3 5Zffb3((iii'[e]ag]'adY(Ua`X+))2(bSbWde(h^SUZ[V[eR@IBFKB+))2'bVX6'

/BF9E

*HWeagdUW ;WeUd[bf[a` =dS_Wiad]' 5Zffb3((iii'i,'adY(JH(dVX&Ua`UWbfe(6'
+I[_b^W B`ai^WVYW FdYS`[eSf[a` IkefW_' 5Zffb3((iii'i,'adY(JH(e]ae&dWXWdW`UW(6'
,Zffb3((iii'i,'adY(
-Zffb3((iii'\ea`'adY(
.JZW a`&^[`W hWde[a` [e ShS[^ST^W Sf Zffb3((beZ'`f]Ul'Ul(e]ae(
/Zffb3((iii'fWUZ^[T'Ul(W`(
0Zffb3((iii'^aU'Yah(_SdU(T[T^[aYdSbZ[U(
1JZW bda\WUfne iWTe[fW [e Sf Zffb3(([`hW`[a&eaXfiSdW'adY( S`V agd [`efS^^Sf[a` aX @`hW`[a [e ShS[^ST^W Sf
Zffb3(([`hW`[a'`f]Ul'Ul('
2Zffb3((UaVW'YaaY^W'Ua_(b(_Sg[&[`VWjWd(
*)<jS_b^We US` TW Xag`V Sf Zffb3((UaVW'YaaY^W'Ua_(b(_Sg[&[`VWjWd(i[][(<jS_b^We
**Zffb3((gU`]'XX'Ug`['Ul(W`Y^[eZ([`VWj'bZb
*+JZW efW__Wd iW ZShW geWV [e ShS[^ST^W Sf Zffb3((_W_TWde'g`[`W'UZ(\SUcgWe'eShak(U^WX(9lWUZIfW__Wd7YdWee[hW'fjf'
*,Zffb3((`dY^'fWUZ^[T'Ul
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)E )E9CNIBI F? *KHH>EJ .H>N 1BJ>H9JKH> +F<KD>EJ 7NGFCF@N"

IUdbQ IUZ$_ft "0[HFK ?HRVENLF# Q^T FQbSec NQc[Q "0DPDGD#

);IJH9<J
AKLT DPDNZTLT LT EDTHG QP UKH FNDTTLILFDULQP QI UKH LPUHSPDULQPDN TZTUHOT 4SHZ<HU$ "UKH 4SHZ

9LUHSDUVSH <HUXQSM @HSWLFH#$ =RHP@6492$ "UKH @ZTUHO IQS 6PIQSODULQP QP 4SHZ 9LUHSDUVSH LP
2VSQRH#$ DPG UKH ?HJLTUSZ QI =RHP .FFHTT ?HRQTLUQSLHT "?=.?#$ DT XHNN DT IQFVTLPJ QP
PDULQPDN TFKHODUD LP UKH 0[HFK ?HRVENLF$ PDOHNZ .@2> "?HJLTUHS QI >VENLFDULQP .FULWLUZ QI
UKH .@ 0?#$ <?49 "<DULQPDN ?HRQTLUQSZ QI 4SHZ 9LUHSDUVSH#$ DPG ?6B "6PIQSODULQP ?HJLTUHS
QI ? ! 1 ?HTVNUT#& 1VSLPJ UKH DPDNZTLT QI UKH NLTUT QI GQFVOHPU UZRHT$ XH KDWH GLTFQWHSHG
UKDU UKHTH UZRQNQJLHT FQPUDLP$ EHTLGHT \SHDN] GQFVOHPU UZRHT "SHRQSUT$ UKHTHT$ HUF&# QUKHS

DTRHFUT$ TVFK DT HWHPUT "DSSDPJHOHPU$ QSJDPL[DULQP#$ UZRHT QI HWHPUT "FQPIHSHPFHT$
TRHHFKHT#$ RSQGVFHST "VPLWHSTLULHT$ LPTULUVUHT#$ RSQFHTTHT "USDPTNDULQPT$ QVURVU#$ FQPUHPU
"RQNLULFDN GQFVOHPUT$ NHJDN UHYUT#$ NQFDULQP "GQOHTULF$ IQSHLJP#$ DPG IQSODU "H%UHYUT$
PVOHSLF GDUD#& 5QXHWHS$ UKLT DRRSQDFK LT PQU TZTUHODULF& AKHSHIQSH$ XH KDWH GHFLGHG UQ
FSHDUH D FNDTTLILFDULQP TFKHOH IQS GQFVOHPU UZRHT QPNZ$ DPG FNDTTLIZ QUKHS DTRHFUT LPUQ
WDSLQVT JSQVRT LP QSGHS UQ GHILPH UKHO OQSH RSHFLTHNZ& AKH TFKHOH XLNN EH RSQFHTTHG LP D
UHYU WHSTLQP DT XHNN DT TFKHODULFDNNZ LP OLPG ODRT&

CH EHNLHWH UKDU LGHPULIZLPJ D TRHFLILF UZRQNQJZ IQS FSHGLENH JSHZ NLUHSDUVSH GQFVOHPU UZRHT$
RDSULFVNDSNZ SHRQSUT$ FQPIHSHPFH RSQFHHGLPJT$ DPG JQWHSPOHPU GQFVOHPUT$ XLNN DTTLTU LP UKH
FNDTTLILFDULQP QI JSHZ NLUHSDUVSH LP UKH ILHNGT QI TFLHPFH$ SHTHDSFK$ DPG HGVFDULQP& =P UKH
QUKHS KDPG$ JSHZ NLUHSDUVSH DNTQ FQPTLTUT QI WDSLQVT OHDPT QI FQOOVPLFDULQP$ TVFK DT
UHNHRKQPH FDNNT$ OHHULPJT$ H%ODLNT$ ENQJT$ LPUHSWLHXT$ TQFLDN PHUXQSMLPJ UQQNT$ QS GLTFVTTLQPT
LP CLML& 6U LT LORQSUDPU UQ LGHPULIZ QPNZ FSHGLENH GQFVOHPU UZRHT DPG PQU VTH VPWHSLILHG
LPIQSODULQP UKDU ODZ EH VPTVLUDENH IQS TFLHPULILF XQSM&

AKH DLO QI UKLT DPDNZTLT LT UKHSHIQSH UQ FSHDUH$ GHILPH$ DPG LORNHOHPU D FVSSHPU FSHGLENH
JSHZ NLUHSDUVSH GQFVOHPU UZRQNQJZ$ LP QSGHS UQ QRHP GLTFVTTLQPT LP UKH JSHZ NLUHSDUVSH
FQOOVPLUZ$ NHDGLPJ UQ D OHDPT QI FQNNHFULPJ 49 ISQO SHRVUDENH HWHPUT DPG RSQGVFHST SDUKHS
UKDP SHNZLPJ QP TQFLDN PHUXQSMLPJ UQQNT QS CLML FQPUSLEVULQPT& CKLNH UKH NDUHS UZRHT QI
TQVSFHT FDP DTTLTU SHTHDSFKHST$ TFLHPULTUT$ DPG UHDFKHST XLUK UKHLS LPIQSODULQP%THHMLPJ
RVSTVLUT$ GQFVOHPUT QI UKLT PDUVSH PHHG UQ EH HWDNVDUHG QP D SHJVNDS EDTLT&

8HZXQSGT, DPDNZTLT$ FNDTTLILFDULQP$ GQFVOHPUT$ JSHZ NLUHSDUVSH$ TZTUHOT$ UZRHT$ UZRQNQJZ

/EJHF=K<JBFE( +>?BEBE@ 7NGFCF@N BE JA> .H>N 1BJ>H9JKH>

\6ORSQWHG DFFHTT UQ DPG TKDSLPJ QI SHTHDSFK LPIQSODULQP LT
UKH MHZ UQ DFFHNHSDULPJ RSQJSHTT DPG ESHDMUKSQVJKT LP DPZ

ILHNG] "/SLDP 5LUTQP DPG 9QSSLH 7QKPTQP$ )''+#

B^TUUT' S_^dY^eUT Q^T S_^SU^dbQdUT UVV_bdc Y^ dXU `ebceYd _V WbUi \YdUbQdebU XQc SQecUT
Q dbQ^c`QbU^Si Q^T QRY\Ydi d_ cXQbU T_Se]U^dc dXQd _^\i Q VUg iUQbc QW_ g_e\T ^_d XQfU
RUU^ TUU]UT `_ccYR\U) =Uc`YdU dXU gUQ\dX Q^T fQbYQ^SU _V V_b]c _V WbUi \YdUbQdebU
$Y^S\eTY^W ]e\dY]UTYQ% Y^ Y^cdYdedY_^Q\ bU`_cYd_bYUc' dXUbU Q``UQbc d_ RU Q \QS[ _V
cicdU]QdYSQ\\i S\QccYViY^W dXUcU T_Se]U^dc Y^d_ Q e^YfUbcQ\' cdQ^TQbT di`_\_Wi) B^ VQSd'
;UYccU\(=ebbQ^d $-++/% cdQdUc dXQd dXU di`_\_WYUc SebbU^d\i Y^ `\QSU Y^ dXU c_SYQ\ cSYU^SU
\YdUbQdebU nT_ ^_d ^USUccQbY\i SQdUW_bYjU bUcUQbSX ]UdX_Tc Y^ Q cicdU]QdYS gQi' ecY^W
]edeQ\\i UhS\ecYfU SQdUW_bYUc Q^T XYUbQbSXYUc dXQd QbU ^_d ^USUccQbY\i S_]`\UdUo $`)-%) 9^
UhXQecdYfU cUQbSX Yc dXUbUV_bU bUaeYbUT d_ U\Y]Y^QdU RYQc' Qc dXU `bUcU^SU _V RYQc S_e\T
`_dU^dYQ\\i e^TUb]Y^U dXU bUcUQbSX bUdbYUfUT)
LbQTYdY_^Q\ ]_^Y[Ubc QccYW^UT d_ WbUi \YdUbQdebU XQfU \QRU\UT dXYc ]QdUbYQ\ Qc ]QY^\i
S_^cYcdY^W _V `bY]Qbi c_ebSUc' V_SecY^W _^ dXUcUc' bU`_bdc' Q^T W_fUb^]U^d `eR\YSQdY_^c)
LXYc \UQTc d_ dg_ [Ui SXQbQSdUbYcdYSc _V WbUi \YdUbQdebU bUc_ebSUc' ^Q]U\i dXUYb eRYaeYd_ec
^QdebU' Q^T dXUYb TYVVYSe\di Y^ RUY^W `b_`Ub\i YTU^dYVYUT $KSXu`VU\' -++1%) OXY\U dXU XYcd_bi _V
WbUi \YdUbQdebU ]Qi XQfU ce``_bdUT dXYc ^_dY_^' dXU cQ]U T_Uc ^_d ^USUccQbY\i X_\T dbeU
d_TQi6 AZ_b\Q^T $-++1% S\QY]c dXQd nUQSX c`XUbU Y^ c_SYUdi XQc TUfU\_`UT Ydc _g^ [Y^Tc _V
T_Se]U^dc)o AU^SU' S_^TeSdY^W Q^ Q^Q\icYc _V SebbU^d WbUi \YdUbQdebU T_Se]U^d di`_\_Wi
Q^T ceRcUaeU^d\i SbUQdY^W Q^T Y]`\U]U^dY^W Q aeQ\Ydi S_^db_\ cicdU] d_ WeQbQ^dUU dXU
SbUTYRY\Ydi _V WbUi \YdUbQdebU RUS_]Uc Y^SbUQcY^W\i Y]`_bdQ^d)
LXU g_bT UZRQNQJZ' VYbcd Y^db_TeSUT Y^ dXU FUbbYQ](OURcdUb TYSdY_^Qbi Y^ ,3/0' XQc _bYWY^c
dXQd TQdU RQS[ d_ RYR\YSQ\ dY]Uc) HbYWY^Q\\i TUVY^UT Qc nQ T_SdbY^U kX_\TY^W dXQd dXY^Wc Y^

& ?Ybcd `eR\YcXUT Y^ dXU @E,- <_^VUbU^SU Ib_SUUTY^Wc' ?URbeQbi -+,,
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<XbYcdYQ^ RU\YUV QbU `bUVYWebUT _b ci]R_\YjUT Ri dXY^Wc Y^ dXU H\T LUcdQ]U^do' Ydc SebbU^d
Qcc_SYQdY_^ bUVUbc d_ Q ncdeTi _V _b Q^Q\icYc _b S\QccYVYSQdY_^ RQcUT _^ di`Uc _b SQdUW_bYUco
$FUbbYQ](OURcdUb' -+,+%) 9\dX_eWX fQbY_ec TYcSY`\Y^Uc $Y)U) Q^dXb_`_\_Wi' QbSXQU_\_Wi'
`ciSX_\_Wi' Q^T Y^ `QbdYSe\Qb \Y^WeYcdYSc%' XQfU Q TYVVUbU^d ^_dY_^ _V X_g di`_\_Wi VYdc Y^
gYdX dXUYb ceRZUSd QbUQ' dXU YTUQ _V S\QccYVYSQdY_^ Q^T _bWQ^YjQdY_^ Yc dXU cQ]U) LXYc
SXQbQSdUbYcdYS Yc cYW^YVYSQ^d gXU^ Yd S_]Uc d_ YTU^dYViY^W dXU b_\U dXQd T_Se]U^d di`_\_Wi
`\Qic Y^ dXU bUQ\] _V dXU WbUi \YdUbQdebU)
Bc di`_\_Wi V_b WbUi \YdUbQdebU bUQ\\i YbbU\UfQ^d8 K_]U bUcUQbSXUbc S\QY] Yd Zecd ]YWXd RU'
`QbdYSe\Qb\i Qc dXU WbUi \YdUbQdebU Yc ]_fY^W S\_cUb d_ dXU gXYdU $=Y <UcQbU' -++1%) 9c dXU
^e]Ub_ec T_Se]U^d di`Uc Y^ dXU 4SHZ<HU bU`_cYd_bi SQ^ QddUcd d_' WbUi \YdUbQdebU dbe\i
T_Uc dbQ^cSU^T R_e^TQbYUc Q^T `\Qic Q b_\U Y^ ]_bU dXQ^ ]UbU\i cSYU^SU' bUcUQbSX' Q^T
UTeSQdY_^) OXU^ SQdUW_bYjY^W dXU fQbY_ec di`Uc _V WbUi \YdUbQdebU Y^d_ Q cY^W\U' e^YfUbcQ\
di`_\_Wi' Yd cUU]c `\QecYR\U d_ cUU dXU gUQ\dX Q^T fUbcQdY\Ydi _V WbUi \YdUbQdebU c_ebSUc Qc
Q^ Y^V_b]QdY_^ ^UYWXR_bX__T' nQ^ U^fYb_^]U^d gYdXY^ gXYSX `bQSdYSQ\ Y^V_b]QdY_^ cUU[Y^W
Q^T _bYU^dUUbY^W Y^V_b]QdY_^ cUU[Y^W' Qc gU\\ Qc R_dX TYbUSdUT Q^T e^TYbUSdUT Rb_gcY^W'
SQ^ dQ[U `\QSU)o $;eb^Udd' -+++% LXU bU`bUcU^dQdY_^ _V WbUi \YdUbQdebU Y^ ^e]Ub_ec di`Uc
Q^T V_b]Qdc SQ^ Y^TUUT SbUQdU dXU Q``UQbQ^SU _V ^e]Ub_ec Qc`USdc _V WbUi \YdUbQdebU dXQd
T_ ^_d Q``UQb d_ X_\T Q S_]]_^ `eb`_cU gYdX UQSX _dXUb' XU^SU dXU ^UUT V_b Q cdQ^TQbT
di`_\_Wi V_b dXYc ]QdUbYQ\ d_ `ed UfUbidXY^W Y^ Ydc `\QSU)

)IG><JI ! )E9CNIBI F? .H>N 1BJ>H9JKH> 7NGFCF@B>I
B^ `bU`QbQdY_^ V_b dXU Q^Q\icYc _V Q WbUi \YdUbQdebU T_Se]U^d Q^T ceRcUaeU^d\i Ydc di`_\_Wi'
Yd Yc ^USUccQbi d_ S_^cYTUb dXU `eb`_cU _V dXU ]QdUbYQ\ RUY^W cdeTYUT' dXU Qc`USd _V dXU WbUi
]QdUbYQ\ Y^ aeUcdY_^' Q^T `UbXQ`c ]_cd Y]`_bdQ^d\i' nX_g QbU WbUi T_Se]U^dc ecUT8o
$KSXu`VU\' -++4' `)2%
LXYc `Q`Ub' Q^T ceRcUaeU^d\i dXU WbUi \YdUbQdebU di`_\_Wi `b_`_cUT' gY\\ V_Sec _^ dXU
V_\\_gY^W Qc`USdc5 T_Se]U^d di`U' UfU^d' `b_TeSUb' S_^dU^d' \_SQdY_^' V_b]Qd' Q^T
`UbY_TYSYdi) OXY\U dXUcUc' TYccUbdQdY_^c' bU`_bdc' S_^VUbU^SU `b_SUUTY^Wc' g_b[Y^W `Q`Ubc'
Q^T d_ Q \UccUb UhdU^d' S_ebcUgQbU' QbU S_^cYTUbUT Ve^TQ]U^dQ\ di`Uc _V WbUi \YdUbQdebU
$KSXu`VU\' -++4%' _dXUb Qc`USdc _b lcXQTUcm _V WbUim ]ecd Q\c_ RU S_^cYTUbUT) LXU `eb`_cU
_V Q T_Se]U^d di`_\_Wi V_b WbUi \YdUbQdebU QTXUbUc bQdXUb S\_cU\i d_ ;UYccU\(=ebbQ^dmc
$-++/% ^_dY_^ _V `bY_bYdYjY^W bUcUQbSX ]UdX_Tc' UhU]`\YViY^W dXU V_Sec _V dXU bUcUQbSX'
YTU^dYViY^W ^UUTc V_b QTTYdY_^Q\ dbQY^Y^W _b bUcUQbSX' Qc gU\\ Qc Q``b_`bYQdU S\QccYVYSQdY_^
]UdX_Tc)

*H>9JBE@ 9 .H>N 1BJ>H9JKH> 7NGFCF@N *C9IIB?B<9JBFE 6NIJ>D
OU S_\\USdUT Q d_dQ\ _V -/, dUb]c ecUT d_ TUcSbYRU WbUi \YdUbQdebU di`_\_WYUc6 dXUcU dUb]c
XQfU RUU^ SQdUW_bYjUT Y^d_ _^U _V cYh cicdU] di`_\_WYUc Qc V_\\_gc5
" ,.. dUb]c Vb_] @bUiGUd
" .0 dUb]c Vb_] GJ@E
" .+ dUb]c Vb_] 9K>I
" ,2 dUb]c Vb_] H`U^KB@E>
" ,/ dUb]c Vb_] JBN
" ,- dUb]c Vb_] JH9J

9VdUb bU]_fY^W Te`\YSQdUc' gU _RdQY^UT Q VY^Q\ \Ycd _V ,4. _bYWY^Q\ dUb]c) OXY\U ^_ cY^W\U
dUb] gQc `bUcU^d Y^ Q\\ cYh di`_\_WYUc' dg_ dUb]c' ^Q]U\i dXUcUc Q^T bUcUQbSX bU`_bdc'
Q``UQbUT Y^ VYfU _V dXU Q^Q\ijUT cicdU] di`_\_WYUc $dXUcUc Y^ @bUiGUd' H`U^KB@E>' 9K>I'
G@JE' JH9J Q^T bUcUQbSX bU`_bdc Y^ @bUiGUd' JBN' 9K>I' G@JE' JH9J%' gXY\U -3 dUb]c
_SSebbUT dgYSU' Q^T cYh dUb]c ]QdUbYQ\YjUT dXbUU dY]Uc) Bd Yc Y^dUbUcdY^W d_ ^_dU dXQd V_eb
Y^cdQ^SUc gUbU _RcUbfUT gXUbU ^_ S_]]_^ dUb] gQc V_e^T Q]_^W Q^i _V dXU cicdU]
di`_\_WYUc cdeTYUT)

Heb UhQ]Y^QdY_^ _V dXU fQbY_ec Qc`USdc Y^ WbUi \YdUbQdebU di`_\_WYUc QcSUbdQY^UT ,-,
T_Se]U^d di`Uc gXYSX gU ceRcUaeU^d\i _bWQ^YjUT Y^d_ ,4 S_\\USdY_^c) ?_b UhQ]`\U' Q
S_\\USdY_^ \QRU\UT gYdX dXU Rb_QTUb dUb] $!#"$% Yc S_]`bYcUT _V ^Qbb_gUb dUb] T_Se]U^d
di`Uc ceSX Qc Q^^eQ\ bU`_bd' RecY^Ucc bU`_bd' RQ^[ bU`_bd' Q^T c_ _^) LXU ,4 S_\\USdY_^c
YTU^dYVYUT Qc ^Qbb_gUb dUb] T_Se]U^d di`Uc QbU \YcdUT Y^ Q ]Y^T ]Q` Q``UQbY^W Qd dXU U^T
_V dXYc `Q`Ub $9``U^TYh ,%)

B^ QTTYdY_^ d_ T_Se]U^d di`U' gU XQfU `b_`_cUT cYh QTTYdY_^Q\ Qc`USdc _V @E di`_\_WYUc Y^
_bTUb d_ ]_bU ceSSY^Sd\i S\QccYVi dXU @E dUb]c gU Q^Q\ijUT) LXUcU Y^S\eTU5

" -FHD9J# TUcSbYRY^W dXU di`U _V `bUcU^dQdY_^ $U)W) U\USdb_^YS T_Se]U^d' U(dUhd'
]e\dY]UTYQ' Q^T c_ _^%) p -. dUb]c

" *FEJ>EJ' bUVUbbY^W d_ dXU di`U _V Y^V_b]QdY_^ Y^ dXU T_Se]U^d $U)W) S_]`edUb `b_WbQ]
TUcSbY`dY_^' `_\YSi T_Se]U^d' `b_TeSd TQdQ' Q^T c_ _^% p ,/ dUb]c
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" ,L>EJ# TU`YSdY^W dXU _SSQcY_^ _^ gXYSX dXU T_Se]U^d gQc YcceUT $U)W) S_^VUbU^SU'
g_b[cX_`' \USdebU% p ,+ dUb]c

" 3HF=K<>H# TU^_dY^W dXU _bWQ^YjQdY_^ `b_TeSY^W dXU T_Se]U^d $U)W) \UWYc\QdY_^% p -
dUb]c

" 1F<9JBFE# Y^TYSQdY^W dXU `\QSU gXUbU dXU T_Se]U^d Yc cYdeQdUT $U)W) R_QbT% p , dUb]

" 6FKH<>' bU`bUcU^dY^W dXU c_ebSU TQdQ V_b dXU T_Se]U^d $U)W) cebfUi% p , dUb]

LXU WbQ`X RU\_g Y\\ecdbQdUc dXU _SSebbU^SU _V dXU ,4. _bYWY^Q\ dUb]c ecUT d_ TUcSbYRU WbUi
\YdUbQdebU Q]_^Wcd dXU `b_`_cUT Qc`USdc Y^ @E di`_\_WYUc dXQd XQfU RUU^ YTU^dYVYUT)

!1/('21 "0(5 #+2(0%230( $5/.,.*5

(%!

'!

#!

)!

#!

#$!

#"! #! ,<4@96;? ?B=6

-A6;?

0><5@46>

+<;?6;?

/<43?7<;

.<>93?

+<8864?7<;

1<@>46

FQ^i _V dXU Q^Q\ijUT dUb]c S_^dQY^ ]_bU dXQ^ _^U Qc`USd' ceSX Qc Q `b_ZUSd Y^V_b]QdY_^
T_Se]U^d' $S_]`bYcUT _V R_dX Q^T Y^V_b]QdY_^ Q^T Q `b_ZUSd T_Se]U^d%' Q S_]`edUb
`b_WbQ] TUcSbY`dY_^' UdS) OU Q\c_ YTU^dYVYUT // dUb]c dXQd Uh`bUccUT Q cY]Y\Qb ]UQ^Y^W'
bUaeYbY^W ec d_ cU\USd `bUVUbQR\U dUb]c Y^ _bTUb d_ ]QY^dQY^ S_^cYcdU^Si Q]_^Wcd _eb
S\QccYVYSQdY_^ cSXU]U) ?_b Y^cdQ^SU' DPPVDN gQc TUU]UT dXU `bUVUbbUT dUb] gXU^
TUcSbYRY^W Q iUQbR__[ _b _dXUb ceSX iUQb\i T_Se]U^d' gXY\U NHDINHU gQc VQf_bUT _fUb V\iUb
gXU^ S\QccYViY^W YdU]c _V Q^ QTfUbdYcY^W ^QdebU) A_gUfUb' c_]U dUb]c gUbU TYVVYSe\d d_
Q^Q\ijU' TeU d_ \QS[ _V TUcSbY`dY_^ _b e^[^_g^ bUQc_^c Qc d_ gXi dXUi gUbU Y^db_TeSUT)
LXYc gQc `QbdYSe\Qb\i Y^TYSQdYfU _V gURcYdU bUfYUgc' gXUbU aeUcdY_^c Qb_cU gXUdXUb dXU
]QdUbYQ\ gQc Q bUfYUg _V Q gURcYdU _b bQdXUb Q bUfYUg `bUcU^dUT _^ Q gURcYdU) OU
dXUbUV_bU bUaeYbU Q^T \__[ V_bgQbT d_ S_]]U^dc Q^T VUUTRQS[ Vb_] dXU WbUi \YdUbQdebU
S_]]e^Ydi _^ dXUcU ]QddUbc)

=YcdbYRedY_^ dUb]c d_ Rb_QTUb $<_\\USdY_^c% Q^T ^Qbb_gUb dUb]c T_Se]U^d di`Uc Yc Q RQcYc
V_b SbUQdY^W Q ^Ug Q^T gU\\(cdbeSdebUT WbUi \YdUbQdebU di`_\_Wi) LXU GQdY_^Q\ LUSX^YSQ\
EYRbQbi Y^ IbQWeU gY\\ `bU`QbU Q VYbcd TbQVd fUbcY_^ dXQd gY\\ RU QfQY\QR\U V_b VUUTRQS[ Vb_]
dXU WbUi \YdUbQdebU S_]]e^Ydi) 9VdUb Y^S_b`_bQdY^W dXU S_]]U^dc bUSUYfUT' Q ceRcUaeU^d
cdU` gY\\ Y]`\U]U^d dXU Qc`USdc YTU^dYVYUT Y^ dXU Q^Q\icYc Qc Q^ _`dY_^Q\ TUcSbY`dY_^ _V dXU
T_Se]U^d di`Uc) LXUcU _`dY_^Q\ TUcSbY`dY_^c QbU ^USUccQbi d_ `bUSYcU\i Uh`bUcc dXU
T_Se]U^d di`U gYdX_ed XQfY^W d_ S_^cdQ^d\i Y^db_TeSU ^Ug di`Uc _V T_Se]U^dc' dXUbURi
e^Te\i Uh`Q^TY^W dXU di`_\_Wi _V dUb]c dXQd QbU ecUT _^\i V_b c`USYQ\YjUT QbUQc) LXYc
Q``b_QSX Yc ^USUccQbi V_b SbUQdY^W Q Ve^SdY_^Q\ WU^UbQ\ WbUi \YdUbQdebU di`_\_Wi)

B^ QTTYdY_^' gU YTU^dYVYUT dXbUU \UfU\c _V `eR\YSQdY_^ Y^ _eb Q^Q\icYc' QSS_bTY^W d_ dXU EYRbQbi
_V <_^WbUcc c`USYVYSQdY_^c V_b YTU^dYViY^W `bY]Qbi' cUS_^TQbi' Q^T dUbdYQbi c_ebSUc' Q^T
AZ_b\Q^Tmc $-++1% bUfYcUT fUbcY_^ _V dXU MGBKBKL di`_\_Wi ]_TU\ ecUT V_b S\QccYViY^W
cSYU^dYVYS Q^T dUSX^YSQ\ T_Se]U^dc 5

" 0/ `bY]Qbi
" 13 cUS_^TQbi
" ,2 dUbdYQbi
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26>?73>B
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0>793>B

9d dXYc `_Y^d' dXYc TQdQ Yc RUY^W ecUT c_\U\i V_b Y^V_b]QdYfU `eb`_cUc6 dXUbU QbU ^_ `\Q^c d_
Y^S\eTU \UfU\c _V `eR\YSQdY_^ V_b SbUQdY^W dXU VYbcd fUbcY_^ _V Q ^Ug WbUi \YdUbQdebU di`_\_Wi)

/DGC>D>EJBE@ 9 4K9CBJN *FEJHFC 6NIJ>D JF .K9H9EJ>> *H>=B;BCBJN F? .H>N 1BJ>H9JKH>
OXY\U dXU UhYcdU^SU _V Q^i U\USdb_^YS ]UTYQ _b ^_^(dbQTYdY_^Q\ bUc_ebSU cX_e\T RU Q^Q\ijUT
V_b Ydc QSSU`dQ^SU Qc Q WbUi \YdUbQdebU T_Se]U^d' dXU QTQWU _V UVVUSdYfU cUQbSXY^W' gXUbURi
[Ui gURcYdUc Q^T dXU B^dUb^Ud Y^ WU^UbQ\ QbU S_^ce\dUT' ^UUTc d_ RU S_^cYTUbUT Qc gU\\
$@YecdY^Y' -+,+%) K_SYQ\ ]UTYQ' R\_Wc' `X_^U' VQh' U(]QY\6 Q\\ _V dXUcU V_b]c _V WbUi
\YdUbQdebU SQ^ WbUQd\i U^XQ^SU dXU cUQbSXY^W `b_SUcc) LXU bUSU^d A,G, U`YTU]YS Y^TYSQdUT
dXU Y]`_bdQ^SU dXQd S_]]_^ c_SYQ\ ^Udg_b[Y^W cYdUc' `bY]QbY\i LgYddUb' `\QiUT Y^
TYccU]Y^QdY^W Y^V_b]QdY_^ Y^ Q dY]U\i' fYbdeQ\\i Y^cdQ^dQ^U_ec ]Q^^Ub) OXY\U c_SYQ\
^Udg_b[Y^W d__\c _b OY[Y S_^dbYRedY_^c cX_e\T ^_d RU bU\YUT _^ UhS\ecYfU\i' ndXU [Ui Yc ^_d d_
be\U Q^idXY^W _ed' ^_d UfU^ dgUUdco $@YecdY^Y' -+,+%)
9\dX_eWX dXU bQ`YT nY^V_b]QdY_^(Qd(i_eb(VY^WUbdY`co Q``b_QSX Yc Y]`bUccYfU' dXUbU Yc Q
TQ^WUb _V QSSU`dY^W e^fUbYVYQR\U Y^V_b]QdY_^ Qc VQSd gYdX_ed VebdXUb Y^fUcdYWQdY_^) 9 SQcU Y^
`_Y^d Yc Q^ QbdYS\U dXQd Q``UQbUT Y^ dXU M^YdUT DY^WT_]mc 1DLNZ ;DLN ^Ugc`Q`Ub UQb\YUb dXYc
iUQb $J_cU' -+,+%) <\Y]QdU SXQ^WU Yc Q W\_RQ\ YcceU' gYdX ^e]Ub_ec _bWQ^YjQdY_^c' ceSX Qc
dXU O_b\T OY\T\YVU ?e^T $OO?% Q^T dXU B^dUbW_fUb^]U^dQ\ IQ^U\ _^ <\Y]QdU <XQ^WU $BI<<%
dQ[Y^W Q VYb] cdQ^SU Q^T S_]]Yd]U^d d_ bUTeSY^W _eb SQbR_^ V__d`bY^d Q^T `bUcUbfY^W dXU
U^fYb_^]U^d V_b WU^UbQdY_^c d_ S_]U) B^ -++2' Q bU`_bd `b_TeSUT Ri dXU BI<<' gXYSX gQc
ceRcUaeU^d\i QgQbTUT dXU G_RU\ IbYjU' S\QY]UT dXQd dXU AY]Q\QiQ^ W\QSYUbc g_e\T ]U\d Ri
-+.0 $J_cU' -+,+%) =Uc`YdU bU`UQdUT _RZUSdY_^c Ri c_]U W\QSYQ\ Uh`Ubdc Qc d_ dXU QSSebQSi
Q^T QedXU^dYSYdi _V dXYc bU`_bd' dXU S\QY] gQc ^_d bUVedUT e^dY\ CQ^eQbi -.' -+,+' gXU^ =b)
FebQY EQY' Q cSYU^dYcd Qd BI<<' QT]YddUT dXQd dXU cdQdU]U^d gQc nY^S\eTUT `ebU\i d_ `ed
`_\YdYSQ\ `bUccebU _^ g_b\T \UQTUbc)o ?ebdXUb Y^fUcdYWQdY_^ bUfUQ\UT dXQd ^_ `UUb(bUfYUgUT
cSYU^dYVYS bUcUQbSX XQT RUU^ SQbbYUT _ed d_ ce``_bd dXU AY]Q\QiQ^ W\QSYUb ]U\dY^W QccUbdY_^6
ndXU -+.0 ]U\dY^W TQdU cUU]c d_ XQfU RUU^ `\eS[UT Vb_] dXY^ QYbo' Q^T gQc TeU d_ Q^
QbYdX]UdYSQ\ Ubb_b Ri dXU OO?) M^V_bde^QdU\i' dXYc Ubb_b ^_d _^\i TQ]QWUT dXU bU`edQdY_^
_V dXU BI<<' Yd Q\c_ aeUcdY_^UT dXU aeQ\Ydi Q^T aeQ\YVYSQdY_^c _V dX_cU `b_TeSY^W WbUi
\YdUbQdebU' `QbdYSe\Qb\i cY^SU dXYc ]QdUbYQ\ Yc _VdU^ ^_d `UUb(bUfYUgUT)
<_^dU^d S_^dQY^UT gYdXY^ _`U^ QSSUcc bU`_cYd_bYUc cdY\\ `bUVUbc dXUcUc Q^T TYccUbdQdY_^c Qc
[Ui `bY]Qbi ]QdUbYQ\) HdXUb WbUi \YdUbQdebU T_Se]U^dc' ceSX Qc S_^VUbU^SU `Q`Ubc'
bU`_bdc' UfU^ g_b[c Y^ `b_WbUcc' QbU c\_g\i ReS[\Y^W dXU dbU^T6 dXYc Yc S_]V_bdY^W' Uc`USYQ\\i
cY^SU KSXu`VU\ $-++4% bU`_bdc Y^ XYc cdeTi dXQd n,++" _V dXU Y^cdYdedY_^Q\ QbSXYfUc WYfU
QSSUcc d_ WbUi ]QdUbYQ\)o $`),0%
EQS[ _V RYR\Y_WbQ`XYS S_^db_\ Yc dXU `bY]Qbi bUQc_^ gXi WbUi \YdUbQdebU SQ^ RU TYVVYSe\d d_
\_SQdU6 Yd ]ecd RU UQcY\i bUdbYUfQR\U Y^ _bTUb d_ RU ecUVe\) OXY\U ]_cd bU`_cYd_bYUc'
Y^S\eTY^W @bUiGUd Q^T H`U^KB@E>' QbU ]Q[Y^W S_^cSYU^dY_ec UVV_bdc d_ S\QccYVi dXU ]QdUbYQ\
dXUi cd_bU' dXUbU QbU _dXUbc dXQd cdY\\ T_ ^_d T_ c_)
=Uc`YdU dXU TYcc_\fY^W _V >9@E> Y^ -++0' Q^T KB@E>mc T_b]Q^Si' c_]U bUcUQbSXUbc RU\YUfU
dXQd UQSX Qcc_SYQdY_^ gY\\ S\QccYVi Ydc T_Se]U^dc Y^(X_ecU' gYdX_ed QTXUbY^W d_ Q^i
RYR\Y_WbQ`XYS cdQ^TQbTc) A_gUfUb' dXYc ]Qi ^_d ^USUccQbY\i RU Qc db_eR\Y^W Qc _bYWY^Q\\i
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dX_eWXd5 Y^TUUT dXU bQ`YT Uh`Q^cU _V dXU B^dUb^Ud XQc U^QR\UT Y^SbUQcY^W ^e]RUbc _V WbUi
\YdUbQdebU T_Se]U^dc d_ RU ]QTU QfQY\QR\U d_ dXU `eR\YS V_b dXU VYbcd dY]U' gXYSX `edc
QTTYdY_^Q\ `bUccebU _^ SQdQ\_WeY^W dXYc ]QdUbYQ\ Y^ Q e^YV_b] ]QddUb) GUfUbdXU\Ucc' dXU
OUR XQc Q\c_ SbUQdUT WbUQdUb QgQbU^Ucc dXQd dXUcU di`Uc _V ]QdUbYQ\ UhYcd Q^T SQ^ RU
bUdbYUfUT) LXU dbQTU(_VV RUdgUU^ QSSUcc Q^T QgQbU^Ucc Yc Q ^UfUb(U^TY^W SXQ\\U^WU)

,L9CK9JBE@ .H>N 1BJ>H9JKH> +F<KD>EJ 7NG>I
IbUcU^d\i' _`U^ QSSUcc bU`_cYd_bYUc _V WbUi \YdUbQdebU QbU ]QY^dQY^UT Q^T*_b Ve^TUT Ri
UYdXUb Q^ QSQTU]YS Y^cdYdedY_^ $di`YSQ\\i Q M^YfUbcYdi%' _b Ri Q `eRYS bUcUQbSX Qcc_SYQdY_^
$KSXu`VU\' -++4%) 9c dXU Q^Q\icYc _V dXU V_\\_gY^W di`Uc _V T_Se]U^dc V_e^T Y^ bU`_cYd_bYUc
gY\\ Y^TYSQdU' Q ]QZ_bYdi _V dXUcU cd_bUX_ecUc _V Y^V_b]QdY_^ SU^dbU _^ ]_bU dXQ^ _^U
T_]QY^' _VdU^ `\QiY^W Q ]e\dYTYcSY`\Y^Qbi b_\U) ;QbU\i cUfU^ iUQbc _\T' dXU ^_dY_^ _V H`U^
9SSUcc' gXUbURi cSX_\Qb\i _ed`ed Yc VbUU\i QfQY\QR\U d_ dXU WU^UbQ\ `eR\YS' XQc dQ[U^
QSQTU]YQ Ri cd_b]) ?_SecY^W _^ Y^cdYdedY_^Q\ bU`_cYd_bYUc Q^T fQbY_ec `_\YSYUc bUWQbTY^W
e^bUcdbYSdUT QSSUcc' ndXU @bUiGUd S_]]e^Ydi Y^dU^cYVYUT Ydc bUcUQbSX QSdYfYdYUc _^ dXU
Y]`QSd _V dXU _`U^ QSSUcc ]_fU]U^d _^ dXU WbUi \YdUbQdebU)o $KSXu`VU\' -++4' `)/%
Ge]Ub_ec cdeTYUc XQfU RUU^ \Qe^SXUT Y^ Q^ UVV_bd d_ TUdUb]Y^U gXi bUcUQbSX Yc `bY]QbY\i
TYccU]Y^QdUT fYQ Q bU`_bd' dXUcYc' _b S_^VUbU^SU `b_SUUTY^W' TUc`YdU dXU fQbY_ec di`Uc Q^T
V_b]Qdc dXQd UhYcd d_TQi) KSXu`VU\ $-++1% `_^TUbc dXYc TY\U]]Q Q^T `b_fYTUc XYc _g^
bUQc_^c5 nbUcUQbSX bUce\dc QbU _VdU^ ]_bU TUdQY\UT Y^ bU`_bdc' T_Sd_bQ\ dXUcUc' Q^T
S_^VUbU^SU `b_SUUTY^Wc dXQ^ Y^ Z_eb^Q\ckdXUi QbU TYcdbYRedUT Y^ dXUcU V_b]c e` d_ ,- _b
UfU^ ,3 ]_^dXc RUV_bU RUY^W `eR\YcXUT U\cUgXUbU) n $`) 13%

4SHZ<HU
OXY\U dXU QY] _V dXYc `Q`Ub Yc d_ Q^Q\ijU' YTU^dYVi' Q^T SbUQdU Q di`_\_Wi V_b SbUTYR\U di`Uc
_V WbUi \YdUbQdebU' ^Q]U\i bU`_bdc' S_^VUbU^SU `b_SUUTY^Wc' Q^T W_fUb^]U^d T_Se]U^dc'
dXU Y]`QSd _V fYbdeQ\ S_]]e^YdYUc SQ^^_d RU TYcS_e^dUT) LXU ^_dY_^ _V SbUQdY^W QgQbU^Ucc
Yc _VdU^ S_]]U^dUT e`_^ Y^ `Q`Ubc _^ WbUi \YdUbQdebU' Q^T c_SYQ\ ^Udg_b[Y^W d__\c _b OY[Y
S_\\QR_bQdY_^c SUbdQY^\i XQfU Q b_\U d_ `\Qi Y^ dXYc `ebceYd) 9^^_e^SU]U^dc' _^U _V dXU
Qc`USdc SQdUW_bYjUT Y^ dXU 4SHZ<HU bU`_cYd_bi Yc S_^cYTUbUT d_ RU Q S_]]_^ QSdYfYdi Y^
_^\Y^U S_]]e^YSQdY_^' gYdX c_]U UfU^ cQiY^W dXQd dXUcU Y^V_b]QdY_^ e`TQdUc n`\Qi Q
cYW^YVYSQ^d b_\U Y^ dXU Y^V_b]QdY_^Q\ US_^_]YSc _V dXU S_]]e^Ydio $;eb^Udd' -+++%)
B^V_b]QdY_^ Yc ^_d Zecd WYfU^ QgQi6 Yd RUS_]Uc Y^fQ\eQR\U d_ dXU `Ubc_^ cUU[Y^W Yd)
?_e^TUT Y^ ,44-' LXU @bUi EYdUbQdebU GUdg_b[ KUbfYSU' _b @bUiGUd Qc Yd Yc S_]]_^\i
SQ\\UT' Yc nTUTYSQdUT d_ bUcUQbSX' `eR\YSQdY_^' _`U^ QSSUcc' Q^T UTeSQdY_^ Y^ dXU VYU\T _V
WbUi \YdUbQdebUo $@bUiGUd' -+,+%) ?_b ^UQb\i dg_ TUSQTUc' dXYc _bWQ^YjQdY_^ XQc cdbYfUT
d_gQbTc cUU[Y^W' YTU^dYViY^W Q^T TYccU]Y^QdY^W WbUi \YdUbQdebU d_ Qc gYTU Q^ QeTYU^SU Qc
`_ccYR\U) JUSU^d dUSX^_\_WYSQ\ QTfQ^SUc Q^T Y^SbUQcY^W QSSU`dQ^SU Q^T QTXUbU^SU d_ dXU
H`U^ 9SSUcc ]_fU]U^d XQfU cdbU^WdXU^UT dXU QgQbU^Ucc _V dXU Y]`_bdQ^SU _V WbUi
\YdUbQdebU Q]_^W cUfUbQ\ TYcSY`\Y^Uc) @bUiGUd XQc SUbdQY^\i QSXYUfUT Q ^e]RUb _V
]Y\Ucd_^Uc Y^ Q bU\QdYfU\i cX_bd `UbY_T _V dY]U6 Ydc W_Q\ _V VQSY\YdQdY^W nTYQ\_W Q^T
S_]]e^YSQdY_^ RUdgUU^ `Ubc_^c Q^T _bWQ^YjQdY_^c Y^ dXU VYU\T _V WbUi \YdUbQdebUo gY\\
e^T_eRdUT\i Wb_g Uh`_^U^dYQ\\i Y^ dXU S_]Y^W iUQbc)
B^ -++/' @bUiGUd TUfU\_`UT Q @E KebfUi' gXUbURi fYcYd_bc d_ dXU cYdU gUbU Y^fYdUT d_
S_^dbYRedU d_ Q \Ycd _V T_Se]U^d di`Uc dXQd dXUi VU\d RUcd S_^cdYdedUT WbUi \YdUbQdebU' dXU
`eb`_cU _V gXYSX gQc d_ RUcd TUcSbYRU dXU di`U _V T_Se]U^d Yd U]R_TYUc) 9c Q bUce\d' ,..
TYVVUbU^d T_Se]U^d di`Uc Y^ WbUi \YdUbQdebU XQfU RUU^ YTU^dYVYUT)

=RHP@6492
H`U^KB@E>' dXU KicdU] V_b B^V_b]QdY_^ _^ @bUi EYdUbQdebU' Ve^SdY_^c Qc Q bU`_cYd_bi V_b
dXU S_\\USdY_^ _V cSYU^dYVYS' dUSX^YSQ\' US_^_]YS' Q^T Xe]Q^YdYUc T_Se]U^dc `b_TeSUT QSb_cc
>eb_`U) LXU ,. ]U]RUb S_e^dbYUc Y^S\eTU ;U\WYe]' dXU <jUSX JU`eR\YS' ?bQ^SU' @Ub]Q^i'
Ae^WQbi' BdQ\i' EQdfYQ' EehU]R_ebW' I_bdeWQ\' JeccYQ' K\_fQ[YQ' K`QY^' Q^T dXU M^YdUT
DY^WT_] $H`U^KB@E>' -+,+%) LXU `Qbd^UbcXY` RUdgUU^ @bUiGUd Q^T H`U^KB@E> XQc
U^cebUT dXQd `bU`bY^dc' I_gUbI_Y^d `bUcU^dQdY_^c' QRcdbQSdc' Q^T RY_WbQ`XYSQ\ ^_dUc Vb_]
`bUfY_ec Y^dUb^QdY_^Q\ S_^VUbU^SUc _^ @bUi EYdUbQdebU QbU Y^S\eTUT) H`U^KB@E> Yc dXec
Wb_gY^W Qd Q bU]Qb[QR\U bQdU) LXYc `Qcd iUQb' n2++ +++ bUS_bTc _V dXU e^YaeU >eb_`UQ^
TQdQRQcU _^ WbUi \YdUbQdebU KB@E> ]YWbQdUT d_ Q^ _`U^ QSSUcc U^fYb_^]U^do $@YecdY^Y'
-+,+%)
KB@E>' dXU `bUTUSUcc_b d_ H`U^KB@E>' QccYW^UT ^UQb\i 41" _V Ydc S_^dU^dc d_ _^U _V dXbUU
SQdUW_bYUc5 bU`_bdc' dXUcUc' Q^T S_^VUbU^SUc) OXY\U dXYc S\QccYVYSQdY_^ ce``_bdc dXU
dbQTYdY_^Q\ TUVY^YdY_^ _V WbUi \YdUbQdebU Q\_^W gYdX dXU ]_cd S_]]_^ di`Uc _V WbUi ]QdUbYQ\'
Yd SQ^ RU `b_R\U]QdYS gXU^ SbUQdY^W' Q^Q\ijY^W _b TUVY^Y^W Q WbUi \YdUbQdebU di`_\_Wi) ?_b
Y^cdQ^SU' dXUbU QbU cUfUbQ\ ceRSQdUW_bYUc _V bU`_bdc' bQ^WY^W Vb_] dX_cU `b_TeSUT Ri
Y^cdYdedY_^c d_ Q^^eQ\ bU`_bdc d_ \_Wc WU^UbQdUT Ri Q c`USYVYS QSdYfYdi) ?ebdXUb' KSXu`VU\
$-++1% QbWeUc dXQd dXU dXUcUc Q^T S_^VUbU^SU `b_SUUTY^Wc TYcdY^SdY_^ VQY\c d_ dQ[U Y^d_
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QSS_e^d e^`eR\YcXUT ]Q^ecSbY`dc' ^Ugc\UddUbc' `bUcU^dQdY_^c' g_b[Y^W `Q`Ubc' `bU`bY^dc'
\USdebU ^_dUc' Q^T UfU^ `Ubc_^Q\ S_]]e^YSQdY_^c) LXUcU T_Se]U^dc' bUWQbT\Ucc _V dXU
V_b]Qd dXUi ]Qi RU `bUcU^dUT Y^' QbU Q\\ di`Uc _V WbUi \YdUbQdebU' Q^T ^UUT d_ RU
TYcdY^WeYcXUT Qc ceSX)

?HJLTUSZ QI =RHP .FFHTT ?HRQTLUQSLHT "?=.?#

?_e^TUT Y^ -++.' JH9Jmc [Ui b_\U Yc `b_fYTY^W Y^V_b]QdY_^ S_^SUb^Y^W dXU Wb_gdX Q^T
cdQdec _V _`U^ QSSUcc bU`_cYd_bYUc Qb_e^T dXU g_b\T) <_^cYcdY^W `bY]QbY\i _V TYccUbdQdY_^c
Q^T `bU`bY^dc*`_cd`bY^dc _V `UUb(bUfYUgUT QbdYS\Uc' $=YWYdQ\ EYRbQbi ?UTUbQdY_^' -++0% JH9J
Q\c_ S_^dQY^c T_Se]U^dc Y^ Q gYTU(fQbYUdi _V V_b]Qdc' Y^S\eTY^W ]e\dY]UTYQ QbSXYfUc)
HVVUbY^W dXU ecUb Q^ _``_bde^Ydi d_ `bUcU^d ]QdUbYQ\ d_ dXU >TYd_bYQ\ JUfYUg S_]]YddUU V_b
`_ccYR\U Y^S\ecY_^ Y^ dXU bU`_cYd_bi' JH9J Yc Wb_gY^W Qd Q^ Uh`_^U^dYQ\ bQdU6 Qc _V
G_fU]RUb 1' -+,+' dXUbU QbU Q d_dQ\ _V ,433 YdU]c Y^ dXU bU`_cYd_bi' _bWQ^YjUT Y^d_ _^U _V
4 bU`_cYd_bi di`Uc $JUWYcdbi _V H`U^ 9SSUcc JU`_cYd_bYUc' -+,+%)

<DULQPDN ?HRQTLUQSZ QI 4SHZ 9LUHSDUVSH "<?49#
B^ -++3' Q V_eb(iUQb cdeTi' AKH 1LJLUDN 9LESDSZ IQS 4SHZ 9LUHSDUVSH, 3VPFULQPDN ;QGHN DPG
>LNQU 6ORNHOHPUDULQP$ dXU W_Q\ _V gXYSX Yc d_ SbUQdU Q GQdY_^Q\ JU`_cYd_bi _V @bUi EYdUbQdebU
$GJ@E%' gQc \Qe^SXUT) LXU GJ@E _bYWY^QdUT Qc Q^ YTUQ Y^ -++0 TeU d_ dXU dUb]Y^QdY_^ _V
KB@E>' gXYSX WbUQd\i QVVUSdUT dXU cdQdU _V WbUi \YdUbQdebU Y^ dXU <jUSX JU`eR\YS) Ke``_bdUT
Ri dXU GQdY_^Q\ LUSX^YSQ\ EYRbQbi Y^ IbQWeU $GLD%' dXYc `b_ZUSdmc ]QY^ W_Q\c QbU dXU
cicdU]QdYS S_\\USdY_^' \_^W(dUb] QbSXYfY^W Q^T `b_fYcY_^ _V QSSUcc d_ c`USYQ\YjUT WbUi
\YdUbQdebU' Uc`USYQ\\i gYdX bUWQbTc d_ bUcUQbSX Q^T TUfU\_`]U^d' SYfY\ cUbfYSU' Q^T
UTeSQdY_^' Qc gU\\ Qc Vb_] dXU RecY^Ucc c`XUbU' ]Qb[UdY^W !_`U^ QSSUcc! Qd dXU ^QdY_^Q\
\UfU\) L_ ce``_bd dXYc W_Q\' dXU GLD SbUQdUT Q ^Udg_b[ _V `Qbd^Ub _bWQ^YjQdY_^c' Q Ve^SdY_^Q\
]_TU\' Q^T Q `Y\_d Q``\YSQdY_^) B^ QTTYdY_^' _^ dXU RQcYc _V fUbYVYUT dUSX^_\_Wi Q^T ]UdX_Tc
TUVY^UT e^TUb dXU `b_ZUSd' bUS_]]U^TQdY_^c Q^T cdQ^TQbTc QbU SbUQdUT V_b _dXUb
Y^cdYdedY_^c U\USdY^W d_ ReY\T dXUYb _g^ TYWYdQ\ WbUi \YdUbQdebU bU`_cYd_bYUc) LXUcU S_^cYcd
`bY]QbY\i _V Q bUS_]]U^TUT ]UdQTQdQ V_b]Qd' UhSXQ^WUQR\U TUcYW^c Q^T dU]`\QdUc'
UhQ]`\Uc _V \YSU^cY^W ]_TU\c Q^T \UWQ\ YcceUc' bUc_\fUT `bUcUbfQdY_^' ]UdX_T_\_Wi'
QbSXYfY^W' Q^T dXU `b_fYcY_^ _V QSSUcc d_ TYWYdQ\ TQdQ $GQdY_^Q\ JU`_cYd_bi _V @bUi
EYdUbQdebU' -+,+%) ?ebdXUb TUdQY\c _^ dXYc `b_ZUSd SQ^ RU V_e^T _^ dXU GJ@E gURcYdU'
Xdd`5**^bW\)dUSX\YR)Sj)

KY^SU dXU U^T _V -++4' Q GJ@E SU^dbQ\ ecUb Y^dUbVQSU XQc RUU^ QfQY\QR\U d_ cUQbSX V_b WbUi
\YdUbQdebU Y^ dXU <jUSX JU`eR\YS) LXYc GJ@E SU^dbQ\ cUQbSX Y^dUbVQSU _VVUbc Q ecUb(VbYU^T\i
cicdU] V_b cUQbSXY^W TQdQ dXQ^[c d_ TQdQ fYceQ\YjQdY_^ Q^T Ti^Q]YS S_^dUhdeQ\ ^QfYWQdY_^)
9\\ Y^cdYdedY_^c Y^ dXU GJ@E ^Udg_b[ QbU WbQTeQ\\i Y^dUWbQdUT Y^d_ dXYc Y^dUbVQSU) 9d dXU U^T
_V G_fU]RUb -+,+ dXUbU gUbU _fUb 0, +++ WbUi \YdUbQdebU bUS_bTc) LXU Y^dUbVQSU Yc
QfQY\QR\U Qd ggg)^ec\)Sj )

6PIQSODULQP ?HJLTUHS QI ?!1 SHTVNUT "?6B#
JBN Yc `Qbd _V dXU J#= B^V_b]QdY_^ KicdU] Y^ dXU <jUSX JU`eR\YS) KY^SU ,44.' JBN XQc
S_\\USdUT Y^V_b]QdY_^ QR_ed dXU bUce\dc _V J # = \_^W(dUb] Y^dU^dY_^c Q^T `b_ZUSdc
ce``_bdUT Ri TYVVUbU^d cdQdU Q^T _dXUb `eR\YS ReTWUdc)

LXU TQdQ QfQY\QR\U Y^ JBN XQc RUU^ ]QTU `_ccYR\U Ri S_^dbYRedY_^c Vb_] `eR\YS c`_^c_bc'
^Q]U\i TYVVUbU^d ]Y^YcdbYUc Q^T _dXUb cdQdU _VVYSUc gYdX dXU bUc`_^cYRY\Ydi V_b Q cdQdU(be^
J#= \_^W(dUb] Y^dU^dY_^ Q^T*_b J#= `b_ZUSd' `b_fYTY^W VY^Q^SYQ\ QYT) LXYc Y^S\eTUc dXU
@bQ^d 9WU^Si _V dXU <jUSX JU`eR\YS' dXU 9SQTU]i _V KSYU^SU _V dXU <jUSX JU`eR\YS' Q^T
\_SQ\ QedX_bYdYUc $JUcUQbSX Q^T =UfU\_`]U^d <_e^SY\' -++1%)

JBN bUVUbc d_ dXU S_^fUiQ^SU _V TQdQ d_ Q^ Y^V_b]QdY_^Q\ bUcUQbSX cicdU]' Uh`UbY]U^dQ\
TUfU\_`]U^d' Q^T Y^^_fQdY_^) 9SS_bTY^W d_ Q TYcS\QY]Ub _b n\Qgo' dXU ce``_bd _V
Uh`UbY]U^dQ\ TUfU\_`]U^d Yc `b_fYTUT _^\i e^TUb dXU ce``_cYdY_^ _V dXU dbedXVe\ `eR\YSQdY_^
_V `UbdY^U^d TQdQ) 9c ceSX' JBN S_^dQY^c Y^V_b]QdY_^ QR_ed Q\\ bUcUQbSX bUce\dc)
GUfUbdXU\Ucc' JBN T_Uc ]QY^dQY^ Ydc bYWXd d_ bU]_fU Y^V_b]QdY_^ QR_ed Q^i bUce\dc
V_bgQbTUT Ri Uh`UbY]U^dQ\ Y^cdYdedY_^c' Y^ dXU UfU^d dXQd dXU TQdQ QbU Y^S_bbUSd' _b
_dXUbgYcU TUU]UT Y^QT]YccYR\U) B^ QTTYdY_^' dXU WU^UbQ\ dUb]c QfQY\QR\U V_b Q TUcSbY`dY_^
_V TQdQ V_b JBN Y^S\eTU5 SU^dbQ\ UfYTU^SU _V QSdYfYdYUc' bUcUQbSX QSdYfYdi' `b_fYTUb' bUSUYfUb'
_dXUb `QbdYSY`Q^dc' `b_`_cQ\ Vb_] Q bUcUQbSX _bWQ^YjQdY_^' SbUQd_b' UdS)

?HJLTUHS QI >VENLFDULQP .FULWLUZ QI UKH .@ 0? ".@2>#
LXU 9K>I cicdU] Yc `b_TeSUT e^TUb dXU Qec`YSUc _V dXU EYRbQbi _V dXU 9SQTU]i _V KSYU^SUc
_V dXU <jUSX JU`eR\YS) L_WUdXUb gYdX JBN' di`Uc _V `eR\YSQdY_^c QbU \YcdUT QSS_bTY^W d_ dXUYb
V_b] Q^T Y^S_b`_bQdY_^) LXUcU Y^S\eTU ]_^_WbQ`Xc' S_^VUbU^SU S_^dbYRedY_^c'
TYccUbdQdY_^c' U\USdb_^YS T_Se]U^dc' S_^VUbU^SU f_\e]Uc' dU]`_bQbi `eR\YSQdY_^c' QbdYS\Uc Y^
Q `b_VUccY_^Q\ `UbY_TYSQ\' `b_d_di`Uc' ^_b]c Q^T be\Uc' c`USYQ\YjUT ]Q`c' SUbdYVYUT ]UdX_Tc'
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c_VdgQbU' SXQ`dUbc*cUSdY_^c _V R__[c' ^Ugc`Q`Ub QbdYS\Uc' `QdU^dc' bUfYUgc' dbQ^c\QdY_^c'
g_b[cX_`c' UhXYRYdY_^c' bUcUQbSX bU`_bdc' Q^T cUfUbQ\ _dXUbc) LXU 9K>I cicdU] S_^dQY^c
RYR\Y_WbQ`XYSQ\ bUS_bTc S_^SUb^Y^W bUcUQbSX bUce\dc Qd Y^cdYdedUc _V dXU 9SQTU]i _V KSYU^SUc
_V dXU <jUSX JU`eR\YS Vb_] ,430) LXU 9K>I cicdU] `eR\YSQdY_^ bUS_bTc QbU Q\c_ cU^d d_ dXU
/-3"74E454D8"#,G<78@68"BF5><=46I"G"*3"M/%")'('$&"1;8"2D8C"<@E8C9468"A9"E;8"*0,."DHDE8?"<D"
QfQY\QR\U Qd ggg)\YR)SQc)Sj*U^*9K>I)

*FE<CK=BE@ 7AFK@AJI ! -KJKH> +BH><JBFEI
n@bUi Yc W\_RQ\kWbUi Yc Wb_gY^WkWbUi Yc W__T)o $AYdc_^' -++4%) OYdX_ed Q T_eRd' WbUi
\YdUbQdebU Yc XUbU d_ cdQi' gYdX dXU R_bTUb RUdgUU^ WbUi Q^T gXYdU RUS_]Y^W ]_bU Q^T ]_bU
dbQ^c`QbU^d' Y^ bUc`_^cU d_ dXU Y^SbUQcY^W ^e]RUb _V WbUi ]QdUbYQ\ RUY^W `_cdUT _^ dXU
OUR) 9c dXU QR_fU QbWe]U^dc ceWWUcd' dXUbU Yc ^_d _^U cUd be\U _V S\QccYViY^W Q^T
_bWQ^YjY^W dXU WbUi \YdUbQdebU) LXU di`_\_Wi dXQd XQc RUU^ ceWWUcdUT Y^ dXYc `Q`Ub Yc
]UbU\i _^U ^_dY_^ _V X_g Q di`_\_Wi V_b dXYc di`U _V ]QdUbYQ\ SQ^ RU Y]`\U]U^dUT6 Yd Yc
SUbdQY^\i ^_d dXU _^\i _^U) GUfUbdXU\Ucc' ceRZUSdY^W Q `YUSU _V WbUi \YdUbQdebU dXQd Yc
^UYdXUb Q dXUcUc ^_b Q S_^VUbU^SU `Q`Ub _b bU`_bd d_ Q l]YcSU\\Q^U_ecm _b l_dXUbm TYcdY^SdY_^
]Q[Uc YTU^dYViY^W Q^T WQdXUbY^W WbUi \YdUbQdebU dXQd ]eSX ]_bU SXQ\\U^WY^W)
B]`\U]U^dY^W Q aeQ\Ydi S_^db_\ cicdU] d_ WeQbQ^dUU dXU SbUTYRY\Ydi _V WbUi \YdUbQdebU Yc _V
fYdQ\ Y]`_bdQ^SU' TUc`YdU dXU ]Q^i SXQ\\U^WUc)

?_\\_gY^W dXYc Q^Q\icYc' gU UcdQR\YcXUT Q^ Y^dUb^QdY_^Q\ @bUi EYdUbQdebU Li`_\_Wi O_b[Y^W
@b_e` V_b SbUQdY^W Q WbUi \YdUbQdebU di`_\_Wi) LXU cYh(]U]RUb Wb_e` S_^cYcdc _V Uh`Ubdc Y^
WbUi \YdUbQdebU' _^d_\_WYSQ\ U^WY^UUbY^W' TQdQ ]_TU\Y^W' Q^T [^_g\UTWU _bWQ^YjQdY_^
cicdU]c) LXU @__W\U `b_ZUSd `\QdV_b] <H=>' Q d__\ V_b S_\\QR_bQdYfU TUfU\_`]U^d' gQc
ecUT V_b dXYc cdeTi) B^V_b]QdY_^ QR_ed dXU QSdYfYdYUc _V dXU g_b[Y^W Wb_e` Qc gU\\ Qc Q \Y^[
d_ dXU WbUi \YdUbQdebU di`_\_Wi `b_ZUSd SQ^ RU V_e^T _^ R_dX dXU <jUSX GJ@E Q^T @bUiGUd
gURcYdUc)

9 [Ui W_Q\ _V TUVY^Y^W Q^T TUcSbYRY^W WbUi \YdUbQdebU T_Se]U^d di`Uc XQc Q\bUQTi RUU^
`QbdYQ\\i QTTbUccUT6 dXU `b_`_cUT WbUi \YdUbQdebU di`_\_Wi TYcSeccUT Y^ dXYc `Q`Ub XQc RUU^
dbQ^cV_b]UT Y^d_ _`U^ cdQ^TQbT ]QSXY^U(bUQTQR\U V_b]Qd Qc Q^ _`U^ QfQY\QR\U gUR
Q``\YSQdY_^' dXU TUdQY\c _V gXYSX QbU QfQY\QR\U Y^ >VENLTKLPJ UKH BQFDEVNDSZ QI UKH AZRHT QI
4SHZ 9LUHSDUVSH DT 9LPMHG 1DUD$ Q `_cdUb `bUcU^dUT Qd dXU @E,- S_^VUbU^SU) nLXU di`_\_Wi
_V WbUi \YdUbQdebU gY\\ RU Q S_^db_\\UT f_SQRe\Qbi Y^ J=? $JUc_ebSU =UcSbY`dY_^ ?bQ]Ug_b[%
Uh`bUccUT Qc KDHK $KY]`\U D^_g\UTWU HbWQ^YjQdY_^ KicdU]% S_^SU`d cSXU]U) LXYc
TUcSbY`dY_^ _V dXU T_Se]U^d di`Uc _V WbUi \YdUbQdebU XQc Q \__cU cdbeSdebU gYdX XYUbQbSXYSQ\
bU\QdY_^c) >QSX di`U gY\\ RU `b_fYTUT gYdX Q TUVY^YdY_^ Q^T Q `b_d_di`U UhQ]`\U _V Q
T_Se]U^d V_b gXYSX Yd SQ^ RU ecUT) ;i TUcYW^' Yd Yc V_SecUT _^ dXU TUcSbY`dY_^ _V di`Uc)
HdXUb T_Se]U^dcm QddbYRedUc' ceSX Qc S_^dU^d _b V_b]Qd Q^^_dQdY_^c' QbU UhS\eTUT Vb_] dXU
f_SQRe\Qbi)o $@bUi(\YdUbQdebU(di`_\_Wi' -+,+%

LXU VYbcd TbQVd _V Q WbUi \YdUbQdebU di`_\_Wi gY\\ RU YcceUT Y^ CQ^eQbi -+,,) LXU _^\Y^U
`\QdV_b] <H=>' Xdd`5**S_TU)W__W\U)S_]*`*WbUi(\YdUbQdebU(di`_\_Wi*' gY\\ RU _`U^ V_b
S_]]U^dc Vb_] dXU WbUi \YdUbQdebU S_]]e^Ydi e^dY\ dXU U^T _V FQbSX -+,,) LXU O_b[Y^W
@b_e` gY\\ Q^Q\ijU Q^T bUc`_^T d_ S_]]U^dc bUWQbTY^W Q S\UQb Q^T cdbeSdebUT di`_\_Wi'
Q^T S_]`Y\U dXU ]QdUbYQ\c V_b Y^S_b`_bQdY_^ Y^d_ Q TbQVd WbUi \YdUbQdebU di`_\_Wi Ri dXU U^T
_V FQi -+,,) LXYc bUS_]]U^TQdY_^ gY\\ RU Y^S\eTUT Y^ dXU VYbcd fUbcY_^ _V Q WbUi \YdUbQdebU
di`_\_Wi Y^ dXU KDHK S_^SU`d cSXU]U' d_ RU `eR\YcXUT _^ Ce^U .+' -+,,) LXU =UfU\_`]U^d
<iS\U gY\\ RU S_^TeSdUT RY(Q^^eQ\\i' Q^T Q\\ fUbcY_^c gY\\ RU YcceUT fYQ dXU OUR Qc
cecdQY^QR\U \Y^[UT fUbcY_^c) ?edebU `\Q^c Q^T TYbUSdY_^c gY\\ Y^f_\fU dXU dbQ^c\QdY_^ _V dXU
`b_`_cUT di`_\_Wi Y^d_ _dXUb \Q^WeQWUc)

F_cd Y^ dXU WbUi \YdUbQdebU S_]]e^Ydi g_e\T e^T_eRdUT\i QWbUU dXQd dXU ecU _V dXYc
]QdUbYQ\ fQbYUc Y^ VbUaeU^Si Q]_^W TYVVUbU^d TYcSY`\Y^Uc6 c_]U ceRZUSd QbUQc ]Q[U ecU _V Yd
_^ Q TQY\i RQcYc' gXY\U _dXUbc XQfU ^_d iUd c[Y]]UT dXU cebVQSU) GUfUbdXU\Ucc' WbUi
\YdUbQdebU TUVY^YdU\i X_\Tc Q `\QSU Y^ dXU Y^V_b]QdY_^(cUU[Y^W RUXQfY_b _V d_TQimc
bUcUQbSXUbc' ]_bU c_ dXQ^ Yd UfUb XQc RUV_bU) 9c dXU VedebU _V WbUi \YdUbQdebU Y^V_b]QdY_^
cUU[Y^W deb^c d_gQbTc Q\dUb^QdU V_b]Qdc ceSX Qc ]e\dY]UTYQ Q^T TQdQcUdc' dXU Ve^TQ]U^dQ\
`eb`_cU _V WbUi \YdUbQdebU bU]QY^c dXU cQ]U5 Y^SbUQcY^W QgQbU^Ucc _V dXU WbUi Ri _`U^Y^W
dXU Y^V_b]QdY_^ T__bgQi Q^T `b_fYTY^W e^bUcdbYSdUT QSSUcc d_ gXQd \YUc RUi_^T) 9c KSXu`VU\
$-++1% QbWeUc' nX_gUfUb TYfUbcU' dXUcU T_Se]U^dc Q\\ XQfU _^U `_Y^d Y^ S_]]_^5 dXUi
S_^dQY^ e^YaeU Q^T cYW^YVYSQ^dkY^V_b]QdY_^ dXQd Yc _VdU^ ^UfUb `eR\YcXUT U\cUgXUbU)o
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;UYccU\(=ebbQ^d' @) $-++/%) . UZRQNQJZ QI SHTHDSFK OHUKQGT XLUKLP UKH TQFLDN TFLHPFHT, <0?; XQSMLPJ RDRHS& JUdbYUfUT
KU`dU]RUb ,-' -+,+ Vb_] Xdd`5**ggg)^Sb])QS)e[*`eR\YSQdY_^c*T_Se]U^dc*G<JFJUcUQbSXFUdX_TcLi`_\_Wi)`TV

;eb^Udd' @) $-+++%) B^V_b]QdY_^ UhSXQ^WU Y^ fYbdeQ\ S_]]e^YdYUc5 9 di`_\_Wi) 6PIQSODULQP ?HTHDSFK' *$/%) JUdbYUfUT
KU`dU]RUb ,-' -+,+ Vb_] Xdd`5**Y^V_b]QdY_^b)^Ud*Yb*0(/*`Q`Ub3-)Xd]\

=Y <UcQbU' J)' Q^T JeWWYUbY' J) $-++1%) 2WDNVDULQP QI JSHZ NLUHSDUVSH VTLPJ ELENLQOHUSLF LPGLFDUQST, . OHUKQGQNQJLFDN
RSQRQTDN& JUdbYUfUT KU`dU]RUb ,-' -+,+ Vb_]
Xdd`c5**TQbSXYfU)]R\gX_Y\YRbQbi)_bW*RYdcdbUQ]*XQ^T\U*,4,-*,.--*`b_S+1+02)`TV8cUaeU^SU7,

=YWYdQ\ EYRbQbi ?UTUbQdY_^) $-++0%) ?HWLHX QI SHTQVSFHT& JUdbYUfUT G_fU]RUb 1' -+,+ Vb_]
Xdd`5**ggg)TYW\YR)_bW*`eRc*T\V,+1*=E?,+1`Qbd.R)Xd]\

&60./3-/"45,201+-7"6"$*"<(#"$)&' $-+,+%) JUdbYUfUT G_fU]RUb ,+' -+,+
Vb_] Xdd`5**ggg)YQSX)Sj*[^Qf*TQdQRQjUPSj)Xd]

@YecdY^Y' =) $-+,+%) 4QU DRR- AQR OQELNH OHGLFLPH TLUHT )'(') JUdbYUfUT KU`dU]RUb ,-' -+,+ Vb_]
Xdd`5**R\_Wc)eRS)SQ*TUQ^*-+,+*+/*W_d(Q``(d_`(]_RY\U(]UTYSY^U(cYdUc(-+,+*

@bUi(\YdUbQdebU(di`_\_Wi $-+,+%) BQFDEVNDSZ QI UKH UZRHT QI JSHZ NLUHSDUVSH) JUdbYUfUT G_fU]RUb -+' -+,+ Vb_]
Xdd`5**S_TU)W__W\U)S_]*`*WbUi(\YdUbQdebU(di`_\_Wi*

4SHZ<HU, 4SHZ 9LUHSDUVSH <HUXQSM @HSWLFH $-+,+%) JUdbYUfUT KU`dU]RUb ,-' -+,+ Vb_] Xdd`5**ggg)WbUi^Ud)_bW*

AYdc_^' ;)9)' Q^T C_X^c_^' E)9) $-++4%) CQSNGCLGH@FLHPFH&QSJ, /SLPJLPJ NLJKU UQ JSHZ) JUdbYUfUT KU`dU]RUb ,-' -+,+
Vb_] Xdd`5**_`U^cYW\U)Y^Ycd)Vb*RYdcdbUQ]*,++13*142442*-*@E,+'PAYdc_^PQ^TPC_X^c_^'P<_^VUbU^SUPIbU`bY^d)`TV

AZ_b\Q^T' ;) $-++1%) 1QFVOHPU UZRQNQJZ) JUdbYUfUT KU`dU]RUb ,-' -+,+ Vb_]
Xdd`5**ggg)YfQ)T[*RX*S_bU"-+S_^SU`dc"-+Y^"-+\Yc*QbdYS\Uc"-+Q(j*T_Se]U^dPdi`_\_Wi)Xd]

EYRbQbi _V dXU 9SQTU]i _V KSYU^SUc _V dXU <jUSX JU`eR\YS $-++2%) .@2> ^ RVENLFDULQP SHFQSGT& JUdbYUfUT CQ^eQbi /'
-+,, Vb_] Xdd`5**ggg)\YR)SQc)Sj*U^*9K>I

<DULQPDN ?HRQTLUQSZ QI 4SHZ 9LUHSDUVSH $-+,+%) JUdbYUfUT G_fU]RUb 4' -+,+ Vb_] Xdd`5**^bW\)dUSX\YR)Sj*

=RHP@6492, @ZTUHO IQS 6PIQSODULQP QP 4SHZ 9LUHSDUVSH LP 2VSQRH $-+,+%) JUdbYUfUT KU`dU]RUb ,-' -+,+ Vb_]
Xdd`5**_`U^cYW\U)Y^Ycd)Vb*

?HJLTUSZ QI =RHP .FFHTT ?HRQTLUQSLHT$ ?=.?& $-+,+%) JUdbYUfUT G_fU]RUb 1' -+,+ Vb_] Xdd`5**b_Qb)U`bY^dc)_bW*

JUcUQbSX Q^T =UfU\_`]U^d <_e^SY\ $-++1%) ?6B 5 6PIQSODULQP ?HJLTUHS QI ?!1 ?HTVNUT) JUdbYUfUT G_fU]RUb ,4' -+,+
Vb_] Xdd`5**ggg)fij[e])Sj*?b_^d<\Q^U[)Qc`h8YTcU[SU7,+-3

J_cU' =) $-+,+' CQ^eQbi -/%) @\QSYUb cSYU^dYcd5 B [^Ug TQdQ XQT^md RUU^ fUbYVYUT) 1DLNZ ;DLN =PNLPH& JUdbYUfUT
G_fU]RUb 1' -+,+ Vb_] Xdd`5**ggg)TQY\i]QY\)S_)e[*^Ugc*QbdYS\U(,-/01.1*@\QSYUb(cSYU^dYcdc(cQic([^Ug(TQdQ(
fUbYVYUT)Xd]\

KSXu`VU\' C) $-++1%) HRcUbfQdY_^c _^ dXU VedebU _V WbUi \YdUbQdebU) AKH 4SHZ 7QVSPDN$ )$-%' 12(21)

KSXu`VU\' C)' Q^T Kd_S[' <) $-++4%) @bUi \YdUbQdebU Y^ ?bU^SX TYWYdQ\ bU`_cYd_bYUc5 9 cebfUi) JUdbYUfUT KU`dU]RUb ,-'
-+,+ Vb_] Xdd`5**QbSXYfUcYS)SScT)S^bc)Vb*T_Sc*++*.2*4-*.-*I=?*@E,+PKSXu`VU\PKd_S[PVY^Q\)`TV

M^YfUbcYdi _V G_bdX <Qb_\Y^Q' OY\]Y^Wd_^5 JQ^TQ\\ EYRbQbi $^)T)%) 6GHPULIZLPJ RSLODSZ$ THFQPGDSZ$ DPG UHSULDSZ TQVSFHT)
JUdbYUfUT =USU]RUb .,' -+,+ Vb_] Xdd`5**ggg)\YR)QeReb^)UTe*RY*di`Uc_Vc_ebSUc)Xd]
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F`dR 8Z 7VdRcV% 8R_ZV]R AfkZ% BRceR FZTTZ% R_U F`SVceR FfXXZVcZ "7UCNZ#

"-<=;,.=
@JKT RCRGS FGTESKDGT UJG SGTVNUT QH CP CPCNZTKT QH 7UCNKCP AQSMKPI RCRGST "A=# CWCKNCDNG
DQUJ KP >G=4E ">GTGCSEJ =CRGST KP 4EQPQOKET# CPF KP 7PTUKUVUKQPCN >GRQTKUQSKGT "7># CPF
XGDTKUGT& 6KWGP UJCU >G=4E KT C FKTEKRNKPCSZ SGRQTKUQSZ DCTGF QP UJG CEUKWG KPWQNWGOGPU QH
GEQPQOKE KPTUKUVUKQPT$ SCUJGS UJCP CVUJQST$ QVS CPCNZTKT KPUGPFT UQ GYRNQSG UJG KPTUKUVUKQPT\
RSQRGPTKUZ HQS OCMKPI UJGKS EQNNGEUKQPT CWCKNCDNG DQUJ KP FKTEKRNKPCSZ CPF 7PTUKUVUKQPCN

SGRQTKUQSKGT& @JGSGHQSG$ UJG RCRGS RSQWKFGT C RSQHKNG QH UJG 7UCNKCP 4EQPQOKET KPTUKUVUKQPT
RCSUKEKRCUKPI KP >G=4E CT XGNN CT CP KP%FGRUJ CPCNZTKT QH UJG UJGKS CWCKNCDKNKUZ A=T CPF A=
TGSKGT& 9QSGQWGS$ 7>T CPF XGDTKUGT QH UJG 7UCNKCP KPTUKUVUKQPT RCSUKEKRCUKPI KP >G=4E XGSG
CPCNZTGF UQ EQORCSG UJG TEKGPUKHKE EQPUGPUT CWCKNCDNG KP UJGTG KORQSUCPU TQVSEGT QH HSGG
CEEGTT KPHQSOCUKQP ">G=4E$ 7>T CPF XGDTKUGT#&

+CHFD8I7H>DC
FVE9T "FVdVRcTY ERaVcd Z_ 9T`_`^ZT# Zd `_V `W ^`de Z^a`ceR_e UZdTZa]Z_Rcj cVa`dZe`cZVd%
hYZTY T`gVcd UZWWVcV_e RdaVTed `W cVdVRcTY Z_ 9T`_`^ZTd% R_U XReYVcd eYV ]RcXVde T`]]VTeZ`_
`W h`c\Z_X aRaVcd' ;`f_UVU Z_ *220% Ze ac`gZUVd fdVcd hZeY R gRcZVej `W dVcgZTVd% cR_XZ_X
Wc`^ dVRcTYZ_X WRTZ]ZeZVd W`c U`Tf^V_e ">895G# Rd hV]] Rd cVdVRcTY Z_deZefeZ`_d ac`WZ]Vd
"98>F7# e` R ac`gZdZ`_ `W RTTVdd deReZdeZTd W`c ZeV^d R_U RfeY`cd "A`X97# Rd hV]] Rd e``]d W`c
TZeReZ`_ R_R]jdZd "7Ze9T#' HYZd UVTV_ecR]ZkVU cVa`dZe`cj Zd acZ^RcZ]j SRdVU `_ R_
Z_eVcT`__VTeVU _Veh`c\ `W `gVc *))) Z_eVc`aVcRS]V RcTYZgVd dfaa`ceVU Sj R_ VT]VTeZT ^Zi `W
aRceZTZaR_ed% Wc`^ eYV ^R[`c T`^^VcTZR] afS]ZdYVcd% f_ZgVcdZej acVddVd% cVdVRcTY TV_ecVd%
TV_ecR] SR_\d e` f_ZgVcdZej UVaRce^V_ed Z_ 1) T`f_ecZVd h`c]UhZUV' HYZd ^R\Vd FVE9T
UZWWVcV_e Wc`^ `eYVc UZdTZa]Z_Rcj cVa`dZe`cZVd' >e Zd SRdVU `_ eYV T`]]RS`cReZ`_ hZeY
9T`_`^ZTd Z_deZefeZ`_d% hYZTY ^R\V eYVZc T`]]VTeZ`_d cVecZVgRS]V Sj FVE9T fdZ_X S`eY R
T`^^`_ SZS]Z`XcRaYZT eV^a]ReV W`c T`_eV_e UVdTcZaeZ`_d R_U R ac`e`T`] e` ViTYR_XV UReR'
D_]j cVTV_e]j YRd FVE9T dVe fa R dVcgZTV eYRe R]]`hd dZ_X]V RfeY`cd e` dfS^Ze eYVZc
afS]ZTReZ`_d% Sfe eYVj RcV R]]`hVU e` U` Ze `_]j hYV_ eYVj SV]`_X e` Z_deZefeZ`_d ]RT\Z_X R
FVE9T RcTYZgV'

>_ eYV WcR^Vh`c\ `W eYV DaV_ RTTVdd ^`gV^V_e% >_deZefeZ`_R] R_U UZdTZa]Z_Rcj cVa`dZe`cZVd
cVacVdV_e T`^a]V^V_eRcj T`^^f_ZTReZ`_ TYR__V]d e` V_YR_TV eYV gZdZSZ]Zej R_U Z^aRTe `W
dTZV_eZWZT cVdf]ed' <V_VcR]]j% UZdTZa]Z_Rcj cVa`dZe`cZVd eV_U e` SV a`af]ReVU hZeY R XcVReVc
_f^SVc `W aRaVcd T`^aRcVU hZeY eYV `_Vd RgRZ]RS]V Z_ >_deZefeZ`_R] cVa`dZe`cZVd ">F#' HYZd
WRTe YRd SVV_ f_UVc]Z_VU Z_ dVgVcR] defUZVd NGhR_% +)).4 @Z_Xd]Vj +))14 6[`Vc\ Ve R]'%
+)*)O a`Z_eZ_X `fe eYRe RfeY`cd dY`h R XcVReVc ac`aV_dZej e` dfS^Ze eYVZc h`c\ e` eYV^ReZT
RcTYZgVd cReYVc eYR_ dV]W&RcTYZgZ_X eYVZc h`c\d Z_ >Fd' 8ZWWVcV_e Via]R_ReZ`_d YRgV SVV_
XZgV_% cR_XZ_X Wc`^ afS]ZTReZ`_ acRTeZTV `W daVTZWZT dTZV_eZWZT T`^^f_ZeZVd e` eYV TRaRTZej `W
Z_deZefeZ`_d e` RTeZgV]j Z_g`]gV eYV UZWWVcV_e deR\VY`]UVcd "RfeY`cd% ]ZScRcZR_d% Z_W`c^ReZ`_
^R_RXVcd% VeT'# `W eYV cVdVRcTY ]ZWVTjT]V'
<ZgV_ eYRe FVE9T Zd SRdVU `_ eYV RTeZgV Z_g`]gV^V_e `W VT`_`^ZT Z_deZefeZ`_d% cReYVc eYR_
RfeY`cd% `fc R_R]jdZd Z_eV_Ud e` Via]`cV eYV Z_deZefeZ`_dl ac`aV_dZej W`c ^R\Z_X eYVZc
T`]]VTeZ`_d RgRZ]RS]V S`eY Z_ UZdTZa]Z_Rcj R_U Z_deZefeZ`_R] cVa`dZe`cZVd' ;`c eYZd cVRd`_ eYZd
aRaVc ac`gZUVd WZcde R ac`WZ]V `W S`eY >eR]ZR_ VT`_`^ZTd Z_deZefeZ`_d R_U eYVZc ac`UfTeZ`_ Z_
eVc^d `W K`c\Z_X aRaVcd "KE# R_U KE dVcZVd ]ZdeVU Z_ FVE9T "aRcRXcRaYd -'*' o -','# R_U
eYV_ R_R]jdVd hYVeYVc eYVdV Z_deZefeZ`_d ^R\V eYVZc KE dVcZVd R]d` RgRZ]RS]V Z_ eYVZc >Fd
R_U(`c hVS aRXVd "aRcRXcRaYd -'- & -'.#' HYVcVW`cV% `fc R_R]jdZd Z_eV_Ud e` T`_ecZSfeV e`
eYV ZUV_eZWZTReZ`_ `W dfTTVddWf] decReVXZVd e` Z_TcVRdV eYV Z^aRTe `W cVdVRcTY cVdf]ed hZeYZ_
R_ `aV_ RTTVdd V_gZc`_^V_e'

190)7 7=5F57H9F>GH>7G
9gV_ ZW FVE9T Zd TfccV_e]j ]ZdeVU R^`_X eYV ^`de dfTTVddWf] UZdTZa]Z_Rcj cVa`dZe`cZVd "eYV
]RcXVde RWeVc eYV hV]]&\_`h_ RcLZg'`cX#% Zed `h_ W`f_UVcd XV_VcR]]j cVWVcd e` Ze Rd R
SZS]Z`XcRaYZT dVcgZTV `c UReRSRdV NMZ^^Vc^R__% +))2O% R UV&TV_ecR]ZdVU _`_&T`^^VcTZR]
UZXZeR] ]ZScRcj N6RccfVT` Ve R]'% +)))O% R UVTV_ecR]ZdVU RTRUV^ZT afS]ZdY djdeV^% R_ `aV_

$ ;Zcde afS]ZdYVU Z_ eYV <A*+ 7`_WVcV_TV Ec`TVVUZ_Xd% ;VScfRcj +)**
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]ZScRcj N@cZTYV]% +))*O' HYZd Zd UfV acZ_TZaR]]j e` eh` dVaRcReV% ^RZ_ WVRefcVd3 _R^V]j Zed
YZde`cZTR] UVgV]`a^V_e R_U Zed `cXR_ZdReZ`_R] ^`UV]'

FVE9T UReVd SRT\ e` *220 R_U Zd SRdVU `_ eYV acVgZ`fd CVe97 ac`[VTe W`f_UVU Z_ *22, Sj
HY`^Rd @cZTYV] Rd R T`]]VTeZ`_ `W ac`[VTed "6ZS9T% K`E9T% 7`U9T% KVS9T% 6Zk9T R_U =`E9T#
RZ^Z_X Re UZdecZSfeZ_X Z_W`c^ReZ`_ cV]VgR_e e` 9T`_`^ZTd R_U Z_ aRceZTf]Rc W`TfdVU `_ KEd
UZWWfdVU gZR >_eVc_Ve' >e Zd Z_eVcVdeZ_X e` cVRU RS`fe Zed UVgV]`a^V_e Z_ eYV acV&YZde`cj `W
KKK N@cZTYV]% *2204 @Rc]dd`_% *222O SVTRfdV VRTY ac`[VTe cVacVdV_eVU eYV VWW`ce `W S`eY
ecRT\Z_X UZWWVcV_e ejaVd `W Z_W`c^ReZ`_ "Wc`^ eYV acZ_e h`c\Z_X aRaVcd Z_ 6ZS9T e` eYV WZcde
UZXZeR] `_Vd Z_ K`E9T% d`WehRcV T`UVd fdVU Z_ 9T`_`^ZTd% T`]]VTeZ`_ `W hVS aRXVd Z_ KVS9T%
VeT'# R_U ac`XcVddZgV]j VdeRS]ZdYZ_X eYV RTeZgV Z_g`]gV^V_e `W UZWWVcV_e aV`a]V R_U
Z_deZefeZ`_d Z_ dYRcZ_X eYVZc cVd`fcTVd eR\Z_X RUgR_eRXV `W eYV _Vh Z_W`c^ReZ`_ eVTY_`]`XZVd
"Re eYV eZ^V% X`aYVcd% ^RZ]Z_X ]Zded VeT'#'

B`cV`gVc eYV TfccV_e FVE9T Zd R]d` eYV cVdf]e `W T`_decfTeZ_X R T``aVcReZ`_ ^`UV]% hYZTY Zd
dfZeVU e` Zed dTZV_eZWZT T`^^f_Zej R_U Zed afS]ZdYZ_X acRTeZTV' ;`c Z_deR_TV eYV UVgV]`a^V_e
Z_ *220 `W R TV_ecR]ZdVU m9T`_`^ZT K`c\Z_X ERaVc 5cTYZgVn Re KRdYZ_Xe`_ I_ZgVcdZej SRdVU
`_ eYV ^`UV] Z^a`ceVU Wc`^ eYV =ZXY 9_VcXj T`^^f_Zej hRd RSR_U`_VU Z_ WRg`fc `W R
UVTV_ecR]ZdVU UReRSRdV' HYV VT`_`^Zdedl mSfZ]e&Z_ UZdecfde `W ^`_`a`]ZVdn cVa`ceVU Sj
@cZTYV] N+))*O T`fa]VU hZeY% Re eYRe eZ^V% `gVc +)) cVecZVgRS]V RcTYZgVd `W h`c\Z_X aRaVcd
^RUV ^`cV acRTeZTR] e` ]Ve VRTY Z_deZefeZ`_ ^R_RXV Zed `h_ T`]]VTeZ`_ ]`TR]]j R_U eYV_ ^R\V
eYV^ TV_ecR]]j RTTVddZS]V `_ R T`^^`_ Z_eVcWRTV' HYVcVW`cV% eYV VdeRS]ZdY^V_e `W R
T`^^`_ SZS]Z`XcRaYZT eV^a]ReV W`c T`_eV_e UVdTcZaeZ`_d "TR]]VU FV8>;# Rd hV]] Rd eYV
UVgV]`a^V_e `W R ac`e`T`] "TR]]VU <fZ]UW`cU# e` ViTYR_XV UReR cVacVdV_eVU `_V `W eYV ^`de
Z^a`ceR_e RTYZVgV^V_ed% hYZTY RcV deZ]] eYV SRdZT RcTYZeVTefcR] WcR^Vh`c\ `W eYV TfccV_e
FVE9T'

I_UVc eYZd aVcdaVTeZgV FVE9T TR_ SV T`_dZUVcVU R UZdecZSfeVU UZXZeR] ]ZScRcj% R mT`]]VTeZ`_ `W
^VeRUReR cVT`cUdn VRTY `_V ZUV_eZWZVU Sj R f_ZbfV YR_U]V% hYZTY R]]`hd eYV ]Z_\RXV
SVehVV_ cVT`cUd' =V_TV% eYV UVWZ_ZeZ`_ `W R UVTV_ecR]ZdVU SZS]Z`XcRaYZT UReRSRdV% SRdVU `_
eYV cV]ReZ`_d SVehVV_ mcVd`fcTVn "Z'V' R_j `feafe `W R_ RTRUV^ZT RTeZgZej3 cVdVRcTY
U`Tf^V_ed% UReRdVed% T`^afeVc ac`XcR^d#% eYV cVd`fcTV ]`XZTR] Xc`faZ_X Z_ mT`]]VTeZ`_n
"Z'V' h`c\Z_X aRaVc dVcZVd R_U [`fc_R]d#% Rd hV]] Rd maVcd`_n R_U mZ_deZefeZ`_n N6RccfVT`%
*222O'

HYVdV W`fc V]V^V_ed RcV eYV T`cV FVE9T dVcgZTVd% SfZ]e fa`_ eYV RcTYZgVd ^RUV RgRZ]RS]V Sj
eYV T`]]RS`cReZ_X Z_deZefeZ`_d `_ R_ Yeea `c Wea dVcgVc' HYVj RcV ScZVW]j UVdTcZSVU YVcVRWeVc'
" 98>F7 "9T`_`^ZTd 8VaRce^V_ed% >_deZefeVd R_U FVdVRcTY 7V_eVcd Z_ eYV K`c]U# Zd eYV

dVcgZTV eYRe Z_UViVd VT`_`^ZTd Z_deZefeZ`_d h`c]UhZUV Sj T`f_ecZVd R_U WZV]Ud' >e
ac`gZUVd UVeRZ]VU Z_W`c^ReZ`_ `_ eYV Z_deZefeZ`_ decfTefcV% ]ZdeZ_X eYV RWWZ]ZReVU mdfS&
V_eZeZVdn "W`c Z_deR_TV Z_ eYV TRdV `W f_ZgVcdZeZVd 98>F7 cVa`ced eYV SV]`_XZ_X
UVaRce^V_ed% Z_deZefeVd% R_U(`c cVdVRcTY TV_ecVd T`__VTeVU hZeY VT`_`^ZTd defUZVd#'
B`cV`gVc% 98>F7 ac`gZUVd R]d` R ]Zde TR]]VU m@QR ),! 7PTUKUVUKQPT CPF 4EQPQOKTUTn eYRe
cR_\d Z_deZefeZ`_d Z_ VRTY aRceZTZaReZ_X T`f_ecj RTT`cUZ_X e` R dVe `W TcZeVcZR UVdTcZSVU Z_
UVeRZ] Z_ MZ^^Vc^R__ N+))2O'

" >895G ">_eVc_Ve 8`Tf^V_ed Z_ 9T`_`^ZTd 5TTVdd GVcgZTV# Zd eYV dVcgZTV eYRe ac`gZUVd
eYV fdVc Z_eVcWRTV e` Sc`hdV R_U dVRcTY FVE9T dTZV_eZWZT T`_eV_ed "[`fc_R]d% h`c\Z_X
aRaVcd% S``\d% S``\ TYRaeVcd% d`WehRcV T`^a`_V_ed#4

" FVE9T 5feY`c GVcgZTV R]]`hd RfeY`cd e` cVXZdeVc Z_ FVE9T% ac`gZ_X Z_W`c^ReZ`_ `_ eYVZc
_R^V gRcZReZ`_d d` eYRe ^VeRUReR ^ReTYZ_X Rd hV]] Rd h`c\ ReecZSfeZ`_ RcV WRTZ]ZeReVU'
5feY`cd R]d` ac`gZUV Z_W`c^ReZ`_ `_ eYVZc RWWZ]ZReZ`_d' D_]j hYV_ cVXZdeVcVU Zd R_ RfeY`c
cR_\VU e`XVeYVc hZeY YZd(YVc Z_deZefeZ`_ R_U `SeRZ_d _`eZWZTReZ`_d `W _Vh TZeReZ`_d W`f_U
Z_ FVE9T'

" BEF5 "Bf_ZTY EVcd`_R] FVE9T 5cTYZgV# Zd eYV `_]j TV_ecR] RcTYZgV hYVcV cVdVRcTYVcd
TR_ dfS^Ze eYVZc h`c\d `_]j hYV_ eYVZc RWWZ]ZReVU Z_deZefeZ`_ U`Vd _`e aRceZTZaReV Z_
FVE9T'

6VdZUVd `cXR_ZdZ_X eYZd T`]]VTeZ`_ `W RcTYZgVd R_U ^R\Z_X eYVZc UReR WcVV]j RgRZ]RS]V% FVE9T
ac`gZUVd R dVe `W RUUZeZ`_R] Z_eVc^VUZRcj fdVc dVcgZTVd3
" C9E "CVh 9T`_`^ZTd ERaVcd# Zd R _`eZWZTReZ`_ dVcgZTV `W _Vh U`h_]`RURS]V KEd W`c `gVc

-) daVTZWZT WZV]Ud' J`]f_eRcj VUZe`cd T`^aZ]V dfS[VTe daVTZWZT cVa`ced eYRe WZ]eVc FVE9T
_Vh RUUZeZ`_d e` ac`gZUV dfSdTcZSVcd hZeY faUReV Z_W`c^ReZ`_ T`_deZefeZ_X R mdZ^a]V
W`c^ `W aVVc cVgZVhn N6seZk&ARk`% +)).O'

" A`X97 Zd R dVcgZTV eYRe ac`gZUVd RTTVdd deReZdeZTd W`c VRTY ZeV^'
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" 7Ze97 "7ZeReZ`_ Z_ 9T`_`^ZTd# Zd eYV dVcgZTV eYRe ac`gZUVd R_ Rfe`_`^`fd TZeReZ`_ Z_UVi
`W ^R_j V]VTec`_ZT U`Tf^V_ed UZdecZSfeVU Sj FVE9T "0-! Re eYV eZ^V `W hcZeZ_X#' HYZd
dVcgZTV Zd ^RZ_eRZ_VU Sj ?`dt BR_fV] 6RccfVT` Re eYV I_ZgVcdZej `W JR]V_TZR'

HYV gRcZVej `W dVcgZTVd ac`gZUVU Sj FVE9T T`fa]VU hZeY UZWWVcV_e Wf_TeZ`_R]ZeZVd R_U
Z_W`c^ReZ`_ _VVUd dfTTVVU e` mUVdTcZSV eYV UZdTZa]Z_V% cReYVc eYR_ dZ^a]j eYV U`Tf^V_edn
N@cZTYV]% +))*O ac`UfTVU Sj eYV 9T`_`^ZTd dTZV_eZWZT T`^^f_Zej'

/6?97H>J9G 5C8 -9H=D8G
Dfc R_R]jdZd hRd UcZgV_ Sj eYV ejaV `W `cXR_ZdReZ`_ ^`UV] eYRe TYRcRTeVcZdVd eYV FVE9T
Z_eVcT`__VTeVU _Veh`c\ R_U Z_ aRceZTf]Rc Sj eYV RTeZgV c`]V a]RjVU Sj 9T`_`^ZTd Z_deZefeZ`_d
Z_ ^R\Z_X eYVZc T`]]VTeZ`_ cVecZVgRS]V% eYfd eR\Z_X RUgR_eRXV `W FVE9T dVcgZTVd e` Z_TcVRdV
eYVZc gZdZSZ]Zej R_U Z^aRTe hZeYZ_ R_ Z_eVc_ReZ`_R] dTZV_eZWZT T`^^f_Zej' I_UVc eYZd
aVcdaVTeZgV FVE9T Zd h`ceY R_R]jdZ_X W`c eYV W`]]`hZ_X ^RZ_ cVRd`_d3 R# f_]Z\V eYV ^R[`cZej
`W V&acZ_e RcTYZgVd% Ze Zd SRdVU `_ T`]]RS`cReZ`_ hZeY UZWWVcV_e 9T`_`^ZTd Z_deZefeZ`_d hYZTY
^R\V eYVZc T`]]VTeZ`_d cVecZVgRS]V Sj FVE9T% `c ^`cV acVTZdV]j Sj eYV >895G GVcgZTV% S# Ze Zd
eYV ]RcXVde `aV_ d`fcTV `W KEd Z_ 9T`_`^ZTd R_U cV]ReVU WZV]Ud% R_U T# KEd T`_ecZSfeV e`
UVeVc^Z_V Z_deZefeZ`_dl R_U RfeY`cdl cR_\Z_X a`dZeZ`_d ^VRdfcVU Sj FVE9T SZS]Z`^VecZT
R_R]jdZd' ;`c eYVdV cVRd`_d FVE9T Rd hV]] Rd eYV >Fd R_U hVSdZeVd ^RZ_eRZ_VU Sj eYV >eR]ZR_
Z_deZefeZ`_d aRceZTZaReZ_X Z_ FVE97 RcV gR]ZU d`fcTVd `W R_R]jdZd e` RTYZVgV `fc `gVcR]]
`S[VTeZgV% eYRe Zd e` Via]`cV eYV Z_deZefeZ`_dl ac`aV_dZej e` ^R\V eYVZc T`]]VTeZ`_d RgRZ]RS]V
S`eY Z_ UZdTZa]Z_Rcj R_U Z_deZefeZ`_R] cVa`dZe`cZVd Z_ >eR]j'

Dfc R_R]jdZd Zd UZgZUVU Z_e` eh` aRced' >_ eYV WZcde hV YRgV R_R]jdVU eYV >eR]ZR_ T`_ecZSfeZ`_
e` FVE9T Z_ `cUVc e` ZUV_eZWj% `_ eYV `_V YR_U ejaVd `W VT`_`^ZTd Z_deZefeZ`_d aRceZTZaReZ_X
Z_ FVE9T% R_U `_ eYV `eYVc% WVRefcVd R_U TYRcRTeVcZdeZTd `W eYV KEd ^RUV RgRZ]RS]V Z_ eYZd
UZdTZa]Z_Rcj cVa`dZe`cj' HYZd R_R]jdZd hRd aVcW`c^VU fdZ_X eYV W`]]`hZ_X FVE9T UReR
d`fcTVd3
6" 98>F7 ]Zde `W V_eZej R_U dfS&V_eZeZVd aRceZTZaReZ_X Z_ FVE9T4
7" >895G ]Zde `W >eR]ZR_ KE dVcZVd4

HYV R_R]jdZd `W S`eY >eR]ZR_ Z_deZefeZ`_d aRceZTZaReZ_X Z_ FVE9T R_U eYVZc KE T`]]VTeZ`_d hRd
aVcW`c^VU Re eh` ]VgV]d' >_ eYV WZcde UReR hRd XReYVcVU Wc`^ eYV V_eZcV dVe `W KE dVcZVd
]ZdeVU Z_ >895G% hYZ]V Z_ eYV dVT`_U% UReR hRd T`]]VTeVU Wc`^ eYV KE dVcZVd cVa`ceVU Z_ eYV
]Zde `W m@QR ),! 7PTUKUVUKQPT CPF 4EQPQOKTUT KP 7UCNZ^& HYZd ]Zde cR_\d Z_deZefeZ`_d `_ eYV
SRdZd `W eYV _f^SVc `W RfeY`cd cVXZdeVcVU Z_ FVE9T 5feY`c dVcgZTV% >_deZefeZ`_d ]ZdeVU Z_
98>F7% SZS]Z`XcRaYZT UReR T`]]VTeVU Sj FVE9T% Rd hV]] Rd TZeReZ`_d T`f_eVU Sj 7Ze9T R_U
RTTVdd deReZdeZTd cVXZdeVcVU Sj A`X9T' HYV T`^aRcZd`_ `W eYV UReR `W eYV V_eZcV dVe `W >eR]ZR_
T`_ecZSfeZ`_ hZeY eYRe T`_eRZ_VU Z_ eYV ]Zde `W eYV SVde&cR_\VU Z_deZefeZ`_d R]]`hVU fd e`
ZUV_eZWj eYV dYRcV ac`UfTeZ`_ `W eYV SVde&cR_\VU >eR]ZR_ Z_deZefeZ`_d% Z_ eVc^d `W T`_dZdeV_Tj%
deRSZ]Zej `gVc eZ^V% VeT'

>_ aRceZTf]Rc% eYV >eR]ZR_ KEd T`_ecZSfeZ`_ Z_ FVE9T hRd R_R]jdVU Z_ eVc^d `W3
" KE dVcZVd TYRcRTeVcZdeZTd% T`_dZUVcZ_X3

" Cf^SVc `W dVcZVd cVXZdeVcVU4
" A`_XVgZej "]ZgV% UVRU dVcZVd#%
" JZeR]Zej "j`f_X R_U _Vh&S`c_ dVcZVd#4

" KE TYRcRTeVcZdeZTd% T`_dZUVcZ_X3
" Cf^SVc `W KE W`c VRTY dVcZVd4
" 5gVcRXV _f^SVc `W KEd aVc dVcZVd R_U aVc jVRc'

KZeYZ_ eYV >eR]ZR_ KE dVcZVd hV ViT]fUVU eY`dV ac`UfTVU Sj R_U(`c Z_ T`]]RS`cReZ`_ hZeY
T`^^VcTZR] afS]ZdYVcd eYRe efc_VU `fe e` SV [`fc_R] T`]]VTeZ`_d'

5d FVE9T Zd T`_eZ_f`fd]j faUReVU% eYV R_R]jdZd `W >eR]ZR_ KE dVcZVd cVWVccVU e` eYV ^`_eY `W
?f]j +)*)'

>_ eYV dVT`_U aRce `W `fc defUj eYV SVde&cR_\VU Z_deZefeZ`_d ]ZdeVU Z_ eYV @QR ),! hVcV
T`_dZUVcVU Z_ `cUVc e` UVeVc^Z_V hYVeYVc3
# HYVdV >_deZefeZ`_d YRU R_ >Fd4
# HYV dVcZVd ]ZdeVU Z_ >895G hVcV RgRZ]RS]V R]d` Z_ eYV >Fd R_U(`c Z_ hVSdZeVd4
# HYV U`Tf^V_edl eV^a`cR] T`gVcRXV Z_ >Fd R_U(`c hVSdZeVd T`ccVda`_UVU e` eYRe

cVXZdeVcVU Z_ FVE9T4
# >Fd R_U(`c hVSdZeVd ac`gZUVU RTTVdd e` `eYVc ejaVd `W <A U`Tf^V_ed'

HYZd R_R]jdZd R]d` Z_T]fUVU eY`dV Z_deZefeZ`_d eYRe RcV ]ZdeVU Z_ eYV @QR ),!% Sfe U` _`e
cVXZdeVc R_j KE dVcZVd Z_ FVE9T'
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'=,54,7 +)< 47 *0)%. 47 , %>;890,7 .87=0A=
HYV ac`UfTeZ`_ `W ^`cV eYR_ 1) T`f_ecZVd h`c]UhZUV Zd cVecZVgRS]V Z_ FVE9T' H` XZgV R_
`gVcgZVh `W eYV >eR]ZR_ ac`UfTeZ`_ `W KEd Re Z_eVc_ReZ`_R] ]VgV]% hV dV]VTeVU eYV KEd ^RUV
RgRZ]RS]V Sj I_ZeVU @Z_XU`^% <Vc^R_j% ;cR_TV R_U GaRZ_' HYVdV T`f_ecZVd hVcV dV]VTeVU
SVTRfdV eYVj hVcV R^`_X eYV ^R[`c T`_ecZSfe`cd e` eYV G><A9 UReRSRdV'

5KIVSG ( & % A=T QH TQOG 4VSQRGCP EQVPUSKGT KP >G=4E "!#

>eR]j aRceZTZaReVd Z_ FVE9T hZeY *.)/- KEd% hYZTY Zd -! `W eYV V_eZcV UReRSRdV' HYV ^R[`c
KE ac`UfTVcd Z_ `fc dR^a]V RcV3 <Vc^R_j hZeY ..)/+ KEd R_U eYV I_ZeVU @Z_XU`^ hZeY
-2-+. KEd' HYV ;cV_TY R_U GaR_ZdY T`_ecZSfeZ`_d RcV T]`dVc e` eYRe `W >eR]j'

5KIVSG )& _ <PNKPG A=T QH TQOG 4VSQRGCP EQVPUSKGT KP >G=4E "!#

>W hV T`_dZUVc eYV `_]Z_V KEd "WZX' +# hV TR_ _`eZTV eYRe ^`de `W eYV^ RcV RgRZ]RS]V Z_ Wf]]
eVie% hZeY GaRZ_ cVRTYZ_X eYV YZXYVde aVcTV_eRXV% W`]]`hVU Sj >eR]j R_U ;cR_TV'

'=,54,7 47<=4=>=487< 47 *0)%.
HRS]V * dY`hd eYV T`^a`dZeZ`_ `W eYV >eR]ZR_ aRceZTZaReZ`_ Z_ FVE9T' KZeYZ_ R e`eR] _f^SVc `W
,/2 ac`gZUVcd% eYV ^R[`c T`_ecZSfe`cd RcV f_ZgVcdZeZVd cVacVdV_eVU Sj eYVZc UVaRce^V_ed%
WRTf]eZVd% R_U TV_ecVd% cVRTYZ_X R]] e`XVeYVc 0*'+!' DeYVc ejaVd `W `cXR_ZdReZ`_d RcV
FVdVRcTY TV_ecVd% ;`f_UReZ`_d% <`gVc_^V_eR] Z_deZefeZ`_d R_U 5dd`TZReZ`_d'

HRS]V *' o Cf^SVc R_U aVcTV_eRXV `W >eR]ZR_ Z_deZefeZ`_d Z_ F9E97 R_U Z_ H`a +.! Sj ejaV `W ac`gZUVcd

4BC %(!

?AEF?FGF?BAE
1DBH?9;D 0B" ! 0B" !

5B?I;EF?GJ 9;D6EGA;BG &(% (*$' )* *&$&

5B?I;EF?GJ 8;BGE; -' ''$' &% &&$)

5B?I;EF?GJ <68H@GJ *& &($- '% ''$,

3;F;6E8> 8;BGE; (& -$) - .$&

0CHB96G?CB '' +$% ) )$*

2BG;EB6G?CB6@ CE=6B?K6G?CB - '$' & &$&

1CI;EBA;BG6@ ?BFG?GHG?CB &( ($* ## ##

/FFC8?6G?CB ! 4C8?;GJ (' -$, ## ##

4BF6@ &), $##"# ++++ $##"#
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1.

7`_dZUVcZ_X eYV T`^a`dZeZ`_ `W eYV >eR]ZR_ ac`gZUVcd ]ZdeVU Z_ eYV @QR ),! "eRS]V *#% eYVcV
RcV 11 SVde&cR_\VU Z_deZefeZ`_d4 eYV ^R[`cZej `W eYV^ RcV I_ZgVcdZej UVaRce^V_ed% W`]]`hVU
Sj WRTf]eZVd R_U I_ZgVcdZej TV_ecVd' 7`^aRcVU hZeY eYV WZXfcVd `W eYV e`eR] _f^SVc `W >eR]ZR_
Z_deZefeZ`_d% hV TR_ _`eZTV eYRe eYV acVdV_TV `W I_ZgVcdZej dfS&V_eZeZVd Zd ^`cV cV]VgR_e
Z_TcVRdZ_X Z_ aRceZTf]Rc Z_ eYV TRdV `W I_ZgVcdZej UVaRce^V_ed ".*'*! gd' ,.'+!#% ;RTf]eZVd
"++'0! gd' *,'1!# Rd hV]] Rd W`c FVdVRcTY TV_ecVd "2'*! gd' 1'-!#'

7UCNKCP A= EQNNGEUKQPT KP >G=4E
K`c\Z_X aRaVcd YRgV ]`_X SVV_ R ^RZ_deRj `W dTZV_eZWZT `feafe Z_ 9T`_`^ZTd' AZ\V `eYVc ejaVd
`W <A U`Tf^V_ed% KEd ReeV_fReV eYV XRa `W afS]ZTReZ`_ UV]Rj R_U VUZe`cZR] daRTV ]Z^Zed% eYfd
ac`gZ_X faUReVU R_U T`^acVYV_dZgV Z_W`c^ReZ`_ `_ daVTZWZT cVdVRcTY RcVRd' 5d cVa`ceVU Z_
@cZTYV] N+))*O% m9T`_`^Zded U` _`e ZddfV acVacZ_ed Rd Z_UZgZUfR]d4 cReYVc VT`_`^ZT
UVaRce^V_ed R_U cVdVRcTY `cXR_ZkReZ`_d ZddfV h`c\Z_X aRaVcdn' 5UUZeZ`_R]]j Ze Zd Z^a`ceR_e e`
a`Z_e `fe eYRe 9T`_`^ZTd Z_deZefeZ`_d XV_VcR]]j `cXR_ZkV eYZd ejaV `W cVa`ce ]ZeVcRefcV Z_
T`]]VTeZ`_d% ac`gZUZ_X W`c VRTY `W eYV^ R eZe]V eYRe daVTZWZVd eYV e`aZT `W eYV dVcZVd R_U
ac`XcVddZgV _f^SVcd Z_ eYV T`]]VTeZ`_ "\_`h_ Rd cVa`ce _f^SVc#' HYZd VUZe`cZR] RTeZgZej UZWWVcd
Wc`^ eYV `_V TRccZVU `fe Sj T`^^VcTZR] afS]ZdYVcd Z_ eh` RdaVTed3 eYVcV Zd _` acVUVWZ_VU
_f^SVc `W ZddfVd(KEd e` SV afS]ZdYVU Z_ `_V jVRc% R_U XV_VcR]]j eYVcV Zd _` W`c^R] aVVc&
cVgZVh ac`TVUfcV eYRe Zd XV_VcR]]j UVaV_UV_e `_ Z_eVc_R] Z_deZefeZ`_R] cf]Vd R_U acRTeZTVd'
CVgVceYV]Vdd% ^R_j `W eYVdV KEd cVacVdV_e Z^a`ceR_e cVWVcV_TV a`Z_ed Z_ eYV dTZV_eZWZT
]ZeVcRefcV3 eYVj RcV `WeV_ TZeVU Z_ [`fc_R]d R_U ^Rj cVacVdV_e eYV `WWZTZR] a`dZeZ`_ `W
Z^a`ceR_e Z_deZefeZ`_d Z_ \Vj ZddfVd' =V_TV% eYV Z^a`ceR_TV `W eYVZc WcVV% cRaZU R_U hZUV
UZWWfdZ`_ eYc`fXY UZWWVcV_e TYR__V]d% >_deZefeZ`_R] cVa`dZe`cZVd% hVSdZeVd R_U `W T`fcdV
UZdTZa]Z_Rcj cVa`dZe`cZVd ]Z\V FVE9T eYRe R]]`hd fdVcd e` XRZ_ R ^`cV T`^acVYV_dZgV aZTefcV `W
eYV ac`UfTeZ`_ `W KEd Re Z_eVc_ReZ`_R] ]VgV]'

<ZgV_ eYVdV acV^ZdVd% `fc Yja`eYVdZd Zd eYRe eYV VUZe`cZR] RTeZgZej TRccZVU `fe hZeYZ_ R_
9T`_`^ZTd Z_deZefeZ`_ Z_ ZddfZ_X R_U ^R_RXZ_X KE T`]]VTeZ`_d Zd T`^aRcRS]V hZeY eYV
T`^^VcTZR] afS]ZdYZ_X ac`TVdd `W dTZV_eZWZT [`fc_R]d' HYVcVW`cV% Z_ eYV ^VRdfcV^V_e `W eYV
T`_dZdeV_Tj `W KEd R_U KE dVcZVd hV W`TfdVU `fc ReeV_eZ`_ Z_ aRceZTf]Rc `_3
" HYV TUCDKNKUZ `W T`]]VTeZ`_d% Z'V' eYVZc T`_eZ_fZej `gVc eZ^V% eYRe RTT`cUZ_X e` `fc Yja`eYVdZd

Z_UZTReVd R hV]] T`_d`]ZUReVU cVdVRcTY RcVR% hY`dV cVdf]ed RcV ac`XcVddZgV]j ZddfVU R_U
TZcTf]ReVU f_UVc R daVTZWZT dVcZVd eZe]V4

" HYV PQWGNUZ `W T`]]VTeZ`_d% Z'V' eYV ZddfV `W _Vh T`]]VTeZ`_d eYRe Z_UZTReVd eYV dVeeZ_X fa `W
_Vh cVdVRcTY RcVRd Z_ hYZTY Z_deZefeZ`_d RcV RTbfZcZ_X dTZV_eZWZT cVdf]ed eYRe _VVU e` SV
UZWWfdVU% XV_VcReZ_X R_ CF JQE _Vh dVcZVd' HYRe Zd R dZ^Z]Rc ac`TVUfcV e` eYRe hYZTY Zd
RU`aeVU hYV_ _Vh [`fc_R]d RcV ]Rf_TYVU'

H` UVdTcZSV eYVdV TYRcRTeVcZdeZTd hV fdVU eh` Z_UZTRe`cd3 NQPIGWKUZ R_U WKUCNKUZ'
H` ^VRdfcV m]`_XVgZejn% hV T]RddZWZVU KE dVcZVd Rd W`]]`hZ_X3
# 8KWG A= TGSKGT% eYRe Zd dVcZVd eYRe RcV deZ]] RgRZ]RS]V Z_ FVE9T W`c eYV jVRcd +))2 `c +)*)4
# 3GCF A= TGSKGT% eYRe Zd dVcZVd eYRe RcV _` ^`cV RgRZ]RS]V VZeYVc W`c eYV jVRcd +))2 `c +)*)'
# H` ^VRdfcV mgZeR]Zejn% hZeYZ_ eYV ]ZgV dVcZVd% hV T]RddZWZVU KE dVcZVd Rd W`]]`hZ_X3
# BQVPI TGSKGT% eYRe Zd dVcZVd RgRZ]RS]V Z_ FVE9T Wc`^ +))0 `_4
# ;GX DQSP TGSKGT% eYRe Zd dVcZVd RgRZ]RS]V Z_ FVE9T dZ_TV +))2 `c +)*)'

B`cV`gVc% T`_dZUVcZ_X eYRe VRTY ac`gZUVc ac`UfTVd UZWWVcV_e _f^SVcd `W KEd `gVc UZWWVcV_e
aVcZ`Ud `W eZ^V% hV ^VRdfcVU eYV KE T`_dZdeV_Tj Z_ eVc^d `W RgVcRXV _f^SVc `W KEd hZeYZ_
VRTY dVcZVd R_U eYV RgVcRXV R__fR] T`_ecZSfeZ`_% Rd W`]]`hZ_X3
# ?GSKGT\ CWGSCIG XGKIJU3 Zd eYV RgVcRXV _f^SVc `W KEd T`_eRZ_VU Z_ R dVcZVd4
# 0PPVCN CWGSCIG EQPUSKDVUKQP/ Zd eYV RgVcRXV _f^SVc `W dVcZVd ac`gZUVU Sj R_ Z_deZefeZ`_ Z_

`_V jVRc'
HYVdV Z_UZTRe`cd YRgV SVV_ Raa]ZVU e` eYV V_eZcV dVe `W >eR]ZR_ KE dVcZVd Rd hV]] Rd e` eYV
dVcZVd ac`UfTVU Sj eYV SVde&cR_\VU Z_deZefeZ`_d'

2JCSCEUGSKTUKET QH A=T TGSKGT/ ]NQPIGWKUZ^
HYVcV RcV *-. KE dVcZVd ]ZdeVU Z_ FVE9T "eRS]V +#% eYV ^R[`c ac`UfTVcd RcV I_ZgVcdZej
UVaRce^V_ed ".,'1!#% FVdVRcTY TV_ecVd "*-'.!# R_U >_eVc_ReZ`_R] `cXR_ZdReZ`_d "*.'2!#'
5TT`cUZ_X e` eYV acVgZ`fd]j ac`gZUVU T]RddZWZTReZ`_ `W NQPIGWKUZ% eYV ^R[`cZej `W FVE9T
ac`gZUVcd T`_ecZSfeV hZeY dVcZVd eYRe YRgV R deRS]V R_U T`_eZ_f`fd ac`UfTeZ`_ `gVc eYV jVRcd
"*)2 `fe `W *-.% VbfR] e` 0.'+ RcV NKWG dVcZVd#% R_U eYZd Zd aRceZTf]Rc]j VgZUV_e Z_ eYV TRdV `W
;`f_UReZ`_d% <`gVc_^V_eR] Z_deZefeZ`_d% I_ZgVcdZej UVaRce^V_ed% R_U FVdVRcTY TV_ecVd' HYV
`_]j ViTVaeZ`_ Zd cVacVdV_eVU Sj >_eVc_ReZ`_R] `cXR_ZdReZ`_d eYRe YRgV R YZXY aVcTV_eRXV `W
dVcZVd eYRe WZ_ZdY Z_ +))1 `c SVW`cV' HYVdV T`]]VTeZ`_d RcV ac`UfTVU Sj ;5D R_U IC>79;% eYV
]ReeVc Z_ aRceZTf]Rc YRd R YZXY _f^SVc `W FGCF TGSKGT eYRe T`_eRZ_ ac`[VTe cVdf]ed' HYVcVW`cV
hV TR_ Rddf^V eYRe R T`]]VTeZ`_ Zd T]`dVU hYV_ eYV ac`[VTe Zd WZ_ZdYVU% W`]]`hZ_X eYV ac`[VTe
]ZWVTjT]V'

https://doi.org/10.26069/greynet-2026-000.555-tgj



2*, 3DAIB9 &" .IB69F % %#$$ $4 #0<,;0! (>C4! *4..4! ,7/ *>2240;4

1/

@CDNG )& % >G=4E TGSKGT CEEQSFKPI UQ ]NQPIGWKUZ^

1DBH?9;D

2;1.8 E;D?;E

#+0) ")&(

0B" ! 0B" ! 0B" !

5B?I;EF?GJ 9;D6EGA;BG ,- *($- +) -'$& &) &,$.

5B?I;EF?GJ 8;BGE; &( .$% && -)$+ ' &*$)

5B?I;EF?GJ <68H@GJ ( '$& ' ++$, & (($(

3;F;6E8> 8;BGE; '& &)$* &- -*$, ( &)$(

0CHB96G?CB ) '$- ) &%%$% ## ##

2BG;EB6G?CB6@ CE=6B?K6G?CB '( &*$. - ()$- &* +*$'

1CI;EBA;BG6@ ?BFG?GHG?CB & %$, & &%%$% ## ##

/FFC8?6G?CB ! 4C8?;GJ ' &$) & *%$% & *%$%

4BF6@ $'( $##"# $#, *("% &) %'"+

@CDNG *& _ 1GTU%SCPMGF >G=4E TGSKGT CEEQSFKPI UQ ]NQPIGWKUZ^

1DBH?9;D

2;1.8 E;D?;E

#+0) ")&(

0B" ! 0B" ! 0B" !

5B?I;EF?GJ 9;D6EGA;BG )& *-$+ (, .%$' ) .$-

5B?I;EF?GJ 8;BGE; . &'$. . &%%$% ## ##

5B?I;EF?GJ <68H@GJ ## ## ## ## ## ##

3;F;6E8> 8;BGE; &) '%$% &' -*$, ( &)$(

0CHB96G?CB ) *$, ) &%%$% ## ##

2BG;EB6G?CB6@ CE=6B?K6G?CB ' '$. & *%$% & *%$%

4BF6@ *# $##"# )& ,#"# * $#"#

HYV R_R]jdZd `W eYV ]`_XVgZej Z_UZTRe`c Raa]ZVU e` KE dVcZVd ac`UfTVU Sj eYV SVde&cR_\VU
Z_deZefeZ`_d Zd cVa`ceVU Z_ eRS]V ,' 7`^aRcZ_X eYVdV UReR hZeY eYV V_eZcV dVe `W KE dVcZVd Z_
FVE9T% hV TR_ _`eZTV eYRe eYV aVcTV_eRXV `W ]ZgV dVcZVd Z_TcVRdVd cVRTYZ_X 2)! Z_ e`eR]
ac`gZUZ_X R YZXYVc UVXcVV `W deRSZ]Zej R_U T`_eZ_fZej Z_ ac`UfTeZ`_ `W eYV SVde&cR_\VU
Z_deZefeZ`_d'

B`cV`gVc% Ze Zd h`ceY f_UVc]Z_Z_X eYRe 0) KE dVcZVd RcV ac`UfTVU Sj eYV SVde&cR_\VU
Z_deZefeZ`_d cVacVdV_eZ_X R]^`de .)! `W eYV e`eR] _f^SVc `W eYV >eR]ZR_ KE dVcZVd ]ZdeVU Z_
FVE9T R_U eYZd T`_WZc^d eYRe KE ac`UfTeZ`_ T`_ecZSfeV e` UVeVc^Z_V eYV a`dZeZ`_d `W eYV
Z_deZefeZ`_dl cR_\Z_X'

2JCSCEUGSKTUKET QH A=T TGSKGT/ ]WKUCNKUZ^
HYV R_R]jdZd `W eYV gZeR]Zej Z_UZTRe`c Raa]ZVU e` eYV V_eZcV dVe `W >eR]ZR_ FVE9T KE dVcZVd Zd
cVa`ceVU Z_ eRS]V -'

@CDNG +& % >G=4E TGSKGT CEEQSFKPI UQ ]WKUCNKUZ^

1DBH?9;D

/?H; 2;1.8 E;D?;E

%-/,* $)1!'-.,

0B" ! 0B" ! 0B" !

5B?I;EF?GJ 9;D6EGA;BG +) *-$, - , $( ( '$-

5B?I;EF?GJ 8;BGE; && &%$& & % $. & %$.

5B?I;EF?GJ <68H@GJ ' &$- ## ## ## ##

3;F;6E8> 8;BGE; &- &+$* & % $. ) ($,

0CHB96G?CB ) ($, ## ## ## ##

2BG;EB6G?CB6@ CE=6B?K6G?CB - ,$( & % $. ## ##

1CI;EBA;BG6@ ?BFG?GHG?CB & %$, ## ## ## ##

/FFC8?6G?CB ! 4C8?;GJ & %$. ## ## ## ##

4BF6@ $#, $##"# $$ $# "$ + *"&
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5^`_X eYV ]ZgV dVcZVd% eYVcV Zd R ]`h aVcTV_eRXV `W j`f_X dVcZVd "*)'*!#% hYZTY RcV ^`de]j
ac`UfTVU Sj I_ZgVcdZej UVaRce^V_ed% hYZ]V _Vh&S`c_ dVcZVd "0',!# RcV Z_ aRceZTf]Rc
ac`UfTVU Sj FVdVRcTY TV_ecVd ",'0!#' HYZd YZXY]ZXYed eYRe dfTY ac`UfTeZ`_ Zd T`_TV_ecReVU
hZeYZ_ cVdVRcTY V_gZc`_^V_ed'

@CDNG ,& _ 1GTU%SCPMGF >G=4E TGSKGT CEEQSFKPI UQ ]WKUCNKUZ^

1DBH?9;D

/?H; 2;1.8 E;D?;E

%-/,* $)1!'-.,

0B" ! 0B" ! 0B" !

5B?I;EF?GJ 9;D6EGA;BG (, *-$, ) +$( & &$+

5B?I;EF?GJ 8;BGE; . &)$( ' ($' ## ##

5B?I;EF?GJ <68H@GJ ## ## ## ## ## ##

3;F;6E8> 8;BGE; &' &.$% & &$+ ( )$-

0CHB96G?CB ) +$( ## ## ## ##

2BG;EB6G?CB6@ CE=6B?K6G?CB & &$+ ## ## ## ##

4BF6@ )& $##"# * $$"$ ' )"&

HYV dR^V T]RddZWZTReZ`_ Raa]ZVU e` eYV dVcZVd ac`UfTVU Sj eYV SVde&cR_\VU Z_deZefeZ`_d "eRS]V
.# XZgVd dZ^Z]Rc cVdf]ed' HYVcV Zd R d^R]] Z_TcVRdV Z_ eYV aVcTV_eRXV `W ZQVPI KE dVcZVd% hYZ]V
PGX DQSP YRgV dZ^Z]Rc gR]fVd T`^aRcVU e` eYV cVdf]ed `SeRZ_VU Z_ eYV V_eZcV dVe `W >eR]ZR_ KE
dVcZVd Z_ FVE9T'

2JCSCEUGSKTUKET QH A=T TGSKGT/ A=T RSQFVEUKQP QWGS UKOG
5d dVV_ Z_ aRcRXcRaYd -','*' R_U -','+'% >eR]ZR_ KE dVcZVd Z_ FVE9T cVacVdV_e deRS]V
T`]]VTeZ`_d% hYZTY ac`gZUV dTZV_eZWZT cVdf]ed `_ Z_deZefeZ`_R] T`_d`]ZUReVU cVdVRcTY RcVRd `gVc R
T`_eZ_f`fd aVcZ`U `W eZ^V' C`h% Z_ `cUVc e` gVcZWj hYVeYVc KE T`]]VTeZ`_d ac`UfTVU Sj >eR]ZR_
9T`_`^ZTd Z_deZefeZ`_d Z_ FVE9T R]d` YRgV WVRefcVd dZ^Z]Rc e` dTZV_eZWZT [`fc_R]d% hV R_R]jdVU
eYV _f^SVc `W KEd hZeYZ_ VRTY dVcZVd R_U ^VRdfcVU eYV RgVcRXV _f^SVc `W KEd hZeYZ_ VRTY
dVcZVd Rd hV]] Rd eYV RgVcRXV R__fR] T`_ecZSfeZ`_'

@CDNG -& _ >G=4E CPPVCN 7UCNKCP EQPUSKDVUKQP DZ UZRG QH RSQWKFGS

1DBH?9;D

0B" B< E;D?;E 0B" B<

51

3;D?;EJ

6H;D6=;
I;?=>F

-AAG6@

6H;D6=;
8BAFD?7GF?BA

5B?I;EF?GJ 9;D6EGA;BG ,, ++,& -+$+ &&$,

5B?I;EF?GJ 8;BGE; &) &*)' &&%$& &*$%

5B?I;EF?GJ <68H@GJ ( &)% )+$, )$'

3;F;6E8> 8;BGE; '& &+*& ,-$+ &&$%

0CHB96G?CB ) &(-% ()*$% (,$(

2BG;EB6G?CB6@ CE=6B?K6G?CB '( +&) '+$, )$*

1CI;EBA;BG6@ ?BFG?GHG?CB & &- &-$% &-$%

/FFC8?6G?CB ! 4C8?;GJ ' ,( (+$* .$&

4BF6@ $'( $%#+, +&"' $$")

HRS]V / dY`hd eYV cVdf]ed `W eYZd R_R]jdZd' *-. dVcZVd T`_eRZ_ R e`eR] _f^SVc `W *+)12 KEd'
HYV XV_VcR] RgVcRXV _f^SVc `W KEd Zd 1, aRaVcd W`c VRTY dVcZVd% hYZ]V eYV RgVcRXV `W KEd
ac`UfTVU Z_ VRTY jVRc W`c VRTY dVcZVd Zd **%/' 7`_dZUVcZ_X _`h eYV UZWWVcV_e ejaVd `W
ac`gZUVcd% ;`f_UReZ`_d ac`UfTV `_ RgVcRXV R gVcj YZXY _f^SVc `W KEd% W`]]`hVU Sj
I_ZgVcdZej TV_ecVd R_U I_ZgVcdZej UVaRce^V_ed' KV V_T`f_eVcVU R dZ^Z]Rc cVdf]e hYV_ hV
^VRdfcVU eYV R__fR] RgVcRXV T`_ecZSfeZ`_'
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5B?I;EF?GJ 9;D6EGA;BG )& )*,( &&&$* &'$*

5B?I;EF?GJ 8;BGE; . &(%* &)*$% &*$*

5B?I;EF?GJ <68H@GJ ## ## ## ##

3;F;6E8> 8;BGE; &) &).+ &%+$. &)$)

0CHB96G?CB ) &(-% ()*$% (,$(

2BG;EB6G?CB6@ CE=6B?K6G?CB ' *- '.$% *$(

4BF6@ *#*# ++$% $%(", $'")

HYV dR^V ^VRdfcV Raa]ZVU e` eYV e`a cR_\VU Z_deZefeZ`_d "eRS]V 0# dY`hd WZcde `W R]] eYRe eYV
XV_VcR] RgVcRXV Zd ^fTY YZXYVc% hZeY R YZXYVc _f^SVc `W KEd W`c VRTY dVcZVd "*+.'2#%
T`_WZc^Z_X eYRe ;`f_UReZ`_d R_U I_ZgVcdZej TV_ecVd ac`UfTV R _f^SVc `W KEd RS`gV eYV
RgVcRXV' ;fceYVc% eYV RgVcRXV ac`UfTeZ`_ Z_TcVRdVd e` *- KEd aVc jVRc4 I_ZgVcdZej TV_ecVd%
FVdVRcTY TV_ecVd "*.'.# R_U ;`f_UReZ`_d ",0',# ac`UfTV R_ RS`gV XV_VcR] RgVcRXV _f^SVc
`W KEd'
<ZgV_ eYZd UReR hV TR_ T`^aRcV KEd dVcZVd Z_ 9T`_`^ZTd hZeY T`^^VcTZR] [`fc_R]d
T`_dZUVcZ_X eYRe [`fc_R]d ac`UfTV Re ^`de *+ ZddfVd aVc jVRc R_U eYRe eYV _f^SVc `W RceZT]Vd
Z_ `_V [`fc_R] ZddfV Zd XV_VcR]]j ^fTY ]`hVc eYRe eYV _f^SVc `W KEd ac`UfTVU Z_ `_V dVcZVd'

B`cV`gVc% hV TR_ _`eZTV eYRe 0,! `W KEd "Z'V' 11*+ `fe `W *+)12 e`eR] _f^SVc `W KEd# Zd
ac`UfTVU Sj eYV SVde&cR_\VU Z_deZefeZ`_d R_U eYZd T`_WZc^d `_TV RXRZ_ eYRe eYZd ac`UfTeZ`_
T`_ecZSfeVd e` UVeVc^Z_Z_X eYVZc a`dZeZ`_ Z_ eYV cR_\Z_X% SVZ_X aRce `W VgR]fReZ`_ ^VecZTd fdVU
Z_ FVE9T'

'=,54,7 '7<=4=>=487< 47 *0)%. ,7/ =304; '*< ,7/ @0-<4=0<
>_ eYZd aRce `W eYV defUj hV R_R]jdVU hYVeYVc eYV >_deZefeZ`_d aRceZTZaReZ_X Z_ FVE9T R]d`
a`af]ReV eYVZc `h_ >Fd R_U(`c UZWWfdV eYVZc KE dVcZVd hZeYZ_ eYVZc hVSdZeVd' ;`c eYZd cVRd`_%
d`fcTVd `W `fc R_R]jdVd hVcV eYV >Fd `W eYV 11 >eR]ZR_ e`a cR_\VU Z_deZefeZ`_d Rd hV]] Rd eYVZc
hVSdZeVd'

5KI& *& 0WCKNCDKNKUZ QH >G=4E TGSKGT KP NQECN 7>T CPF XGDTKUGT

7`_dZUVcZ_X I_ZgVcdZej UVaRce^V_ed% TV_ecVd R_U WRTf]eZVd SV]`_XZ_X e` eYV dR^V f_ZgVcdZej%
eYVcV RcV ,. FVE9T ac`gZUVcd eYRe TR_ a`eV_eZR]]j dfS^Ze eYVZc dTZV_eZWZT ac`UfTeZ`_ Z_ eYV *0
]`TR] >Fd' D_]j ++'2! "VbfR] e` 1 ac`gZUVcd# ^R\Vd FVE9T dVcZVd R]d` RgRZ]RS]V Z_ eYVZc ]`TR]
>Fd' 5_R]jdZ_X eYV hVSdZeVd `W eYV 11 ac`gZUVcd ]ZdeVU Z_ eYV @QR ),!% eYV dZefReZ`_ Zd
UZWWVcV_e' ..'0! `W eYV^ "VbfR] e` -2 `fe `W 11 ac`gZUVcd# ]Zde eYV FVE9T KE dVcZVd Z_ eYVZc
hVSdZeVd e`` "WZX' ,#'
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5 ^`cV UVeRZ]VU R_R]jdZd hRd aVcW`c^VU `_ eYV KEd dVcZVd RgRZ]RS]V Z_ ]`TR] >Fd R_U hVSdZeVd
Z_ `cUVc e` gVcZWj ZW eYVcV Zd f_ZW`c^ Z_W`c^ReZ`_ T`_eV_e Z_ FVE9T% ]`TR] >Fd R_U hVSdZeVd' H`
U` d`% hV TYVT\VU eYV eV^a`cR] T`gVcRXV `W VRTY dVcZVd hZeYZ_ ]`TR] >Fd R_U hVSdZeVd "WZX'-#'
7`_dZUVcZ_X >_deZefeZ`_R] cVa`dZe`cZVd% /'0! `W dVcZVd ac`UfTVU Sj eYV SVde&cR_\VU
Z_deZefeZ`_d Z_ FVE9T YRgV eYV dR^V eV^a`cR] T`gVcRXV T`^aRcVU hZeY eYRe RgRZ]RS]V Z_
FVE9T% *,',! R ]RcXVc eV^a`cR] T`gVcRXV% hYZ]V eYV ^R[`cZej `W eYVdV Z_deZefeZ`_d "-/'0!#
ac`gZUV R ]Z^ZeVU eV^a`cR] cR_XV `W KE dVcZVd Z_ eYVZc >Fd'
;`c ,,',! `W eYV^ eYZd UReR T`f]U _`e SV cVecZVgVU% R_U eYZd UVaV_Ud `_ Y`h cVa`dZe`cZVd
`cXR_ZdV eYV SZS]Z`XcRaYZTR] UReR `W eYVZc T`]]VTeZ`_d Rd hV]] Rd `_ eYV hRjd eYV dTZV_eZWZT
T`^^f_Zej "Z'V' I_ZgVcdZej UVaRce^V_ed% TV_ecVd R_U(`c dTZV_eZWZT Xc`fad# RcV Rdd`TZReVU hZeY
eYV T`]]VTeZ`_d eYVj ac`UfTV'
7`_dZUVcZ_X hVSdZeVd% .+'2! `W KE dVcZVd YRgV eYV dR^V eV^a`cR] T`gVcRXV Rd Z_ FVE9T%
hYZ]V +*'-! ^R\V eYVZc KE dVcZVd RgRZ]RS]V W`c R ]`_XVc aVcZ`U' HYV UZWWVcV_TVd Z_ eV^a`cR]
T`gVcRXV TR_ SV Z_eVcacVeVU Z_ UZWWVcV_e hRjd' HYV cZTY_Vdd `W Z_W`c^ReZ`_ ac`gZUVU Z_
hVSdZeVd TR_ SV Via]RZ_VU Sj eYV WRTe eYRe cVdVRcTY eVR^d XV_VcR]]j UZcVTe]j ^R_RXV eYVZc
`h_ hVSdZeVd R_U RcV `SgZ`fd]j UZcVTe]j Z_eVcVdeVU Z_ ac`gZUZ_X R_ faUReVU R_U
T`^acVYV_dZgV aZTefcV `W eYVZc cVdVRcTY RTeZgZeZVd R_U cVdf]ed' >Fd RcV f_W`cef_ReV]j `WeV_
^R_RXVU m`fedZUV eYV dTZV_eZWZT T`^^f_Zejn R_U WfceYVc VWW`ced Z_ SfZ]UZ_X VWWZTZV_e
T`]]RS`cReZ`_ R^`_X eYV UZWWVcV_e deR\VY`]UVcd "cVdVRcTYVcd% ]ZScRcZR_d% Z_W`c^ReZ`_
^R_RXVcd# deZ]] _VVU e` SV ^RUV' GZ^Z]Rc cVdf]ed hVcV R]d` `SeRZ_VU Z_ N6[`Vc\ Ve R]'% +)*)O'

"?,45,-454=B 81 8=30; &( 4718;6,=487 47 58.,5 '*< ,7/ @0-<4=0<
H` T`_T]fUV `fc R_R]jdZd hV R]d` TYVT\VU S`eY >Fd R_U hVSdZeVd e` ZUV_eZWj hYVeYVc eYVj
T`_eRZ_VU `eYVc ejaVd `W <A U`Tf^V_ed' Dfc Z_eV_eZ`_ hRd e` gVcZWj ZW eYV Z_W`c^ReZ`_
ac`gZUVcd dV]VTe ejaVd `W U`Tf^V_ed R_U(`c dTZV_eZWZT T`_eV_e e` SV ^RUV RgRZ]RS]V ]`TR]]j'
KV W`f_U eYRe S`eY >Fd R_U hVSdZeVd ac`gZUV Z_W`c^ReZ`_ `_ `eYVc <A U`Tf^V_ed "WZX' .#' >_
eYV TRdV `W >Fd "-+'2!#% eYVj RcV XV_VcR]]j T`fcdV ^ReVcZR]d R_U eYVdVd% hYZ]V Z_ ..'0! `W
hVSdZeVd eYVj RcV ^RZ_]j ac`TVVUZ_Xd% h`c\dY`ad R_U UReR dVe'
>W hV T`_dZUVc `eYVc KEd dVcZVd RgRZ]RS]V S`eY Z_ >Fd R_U hVSdZeVd% hV TR_ dVV eYRe eYVcV Zd
_` VgZUV_TV `W Z_W`c^ReZ`_ ac`gZUVcd dV]VTeZ_X eYV KEd e` SV cVecZVgRS]V `_ eYVZc ]`TR]
djdeV^d% `_]j **'-! ac`gZUV Z_W`c^ReZ`_ `_ `eYVc KEd dVcZVd Z_ >Fd R_U ++'2! Z_ hVSdZeVd'
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(DC7AIG>DCG
HYZd defUj ac`gZUVU R ac`WZ]V `W eYV >eR]ZR_ 9T`_`^ZTd Z_deZefeZ`_d aRceZTZaReZ_X Z_ FVE9T
Rdd`TZReVU hZeY eYV R_R]jdZd `W eYVZc ac`UfTeZ`_ `W KEd R_U KE dVcZVd' HYV cVdf]ed `W `fc
R_R]jdZd Z_UZTReV eYRe R^`_X eYV ,/2 Z_deZefeZ`_d aRceZTZaReZ_X Z_ FVE9T eYV ^R[`c
T`_ecZSfe`cd RcV RTRUV^ZVd cVacVdV_eVU Sj eYVZc SV]`_XZ_X e` I_ZgVcdZej UVaRce^V_ed%
WRTf]eZVd R_U TV_ecVd' HYVj R]d` T`_deZefeV eYV T`cV `W eYV Z_deZefeZ`_d ]ZdeVU Z_ eYV @QR ),!
e`XVeYVc hZeY FVdVRcTY TV_ecVd R_U ;`f_UReZ`_d' HYV R_R]jdZd `W KE dVcZVd ^RUV RgRZ]RS]V Z_
FVE9T T`_WZc^d eYV Z^a`ceR_e c`]V a]RjVU Sj eYZd ejaV `W <A U`Tf^V_e' HYVj T`_ecZSfeV e`
UVeVc^Z_Z_X eYV cR_\Z_X a`dZeZ`_ `W eYV Z_deZefeZ`_d "0.! `W eYV e`eR] _f^SVc `W KEd RcV
ac`UfTVU Sj eYV SVde&cR_\VU >eR]ZR_ Z_deZefeZ`_d# T`_deZefeZ_X R ]RcXV aRce `W eYV WcVV
U`Tf^V_ed% `_ hYZTY FVE9T SZS]Z`^VecZT dVcgZTVd ^VRdfcV Z_deZefeZ`_dl R_U RfeY`cdl Z^aRTe%
fdZ_X gRcZ`fd TcZeVcZR e` UVeVc^Z_V TZeReZ`_d R_U RTTVdd deReZdeZTd NMZ^^Vc^R__ +))2O'
B`cV`gVc% eYVj cVacVdV_e eYV ^RZ_ cVdVRcTY RcVRd T`gVcVU Sj dTZV_eZWZT Z_deZefeZ`_d hY`dV
cVdf]ed RcV UZWWfdVU Z_ R T`_eZ_f`fd R_U deRS]V hRj hZeYZ_ KE T`]]VTeZ`_d3 eYV ^R[`cZej `W KE
dVcZVd RcV NKWG% TfccV_e T`]]VTeZ`_d' Dfc Yja`eYVdZd eYRe eYV Z_deZefeZ`_R] RTeZgZej `W VUZeZ_X
9T`_`^ZTd KE dVcZVd YRd WVRefcVd dZ^Z]Rc e` eYV afS]ZTReZ`_ `W [`fc_R]d hRd T`_WZc^VU Sj eYV
R_R]jdZd `W KEd T`_eRZ_VU Z_ eYV dVcZVd' >_ WRTe% ^VRdfcZ_X eYV RgVcRXV _f^SVc `W KEd aVc
dVcZVd R_U aVc jVRc% hV W`f_U eYRe eYVj T`_eRZ_ `_ RgVcRXV R YZXY _f^SVc `W KEd Rd hV]] Rd
WZXfcVd T`^aRcRS]V hZeY eYV afS]ZTReZ`_ `W ZddfVd hZeYZ_ dTZV_eZWZT [`fc_R]d' HYZd WZXfcV Zd VgV_
YZXYVc ZW hV T`_dZUVc eYV KEd ac`UfTVU Sj eYV SVde&cR_\VU >eR]ZR_ Z_deZefeZ`_d' HYVj afS]ZdY
`_ RgVcRXV ^`cV eYR_ *- KEd aVc jVRc hZeYZ_ R dVcZVd% hZeY aVR\d RS`gV eYV RgVcRXV Z_ eYV
TRdVd `W I_ZgVcdZej TV_ecVd% FVdVRcTY TV_ecVd R_U ;`f_UReZ`_'
HYV cVdf]ed `SeRZ_VU Z_ eYV dVT`_U aRce `W eYV defUj eYRe RZ^d e` R_R]jdV eYV RgRZ]RSZ]Zej `W
KEd Z_ S`eY >_deZefeZ`_R] cVa`dZe`cZVd R_U hVSdZeVd ^RZ_eRZ_VU Sj eYV 11 SVde&cR_\VU
Z_deZefeZ`_d Z_ FVE9T ac`gZUVU R ^`cV WcRX^V_eVU aZTefcV' >_ WRTe% >Fd U` _`e dVV^ e`
cVacVdV_e R acVWVcV_eZR] TYR__V] W`c KE UZWWfdZ`_3 R ]Z^ZeVU _f^SVc `W >eR]ZR_ Z_deZefeZ`_d
RUUZeZ`_R]]j ^R\Vd FVE9T dVcZVd RgRZ]RS]V Z_ eYVZc ]`TR] cVa`dZe`cZVd% eYV eV^a`cR] T`gVcRXV `W
eYVdV T`]]VTeZ`_d Z_ >Fd Zd Z_ ^`de TRdVd ScZVWVc eYR_ Z_ FVE9T' B`cV`gVc% eYV ZUV_eZWZTReZ`_ `W
FVE9T dVcZVd Rdd`TZReVU hZeY eYVZc ac`UfTVcd "I_ZgVcdZej UVaRce^V_ed% TV_ecVd `c cVdVRcTY
Xc`fad# hZeYZ_ >Fd Zd _`e R]hRjd R decRZXYeW`chRcU ac`TVUfcV% UVaV_UZ_X `_ eYV hRj >Fd
`cXR_ZdV eYVZc dTZV_eZWZT T`_eV_ed' HYVdV RdaVTed ^Rj SZRd eYV cVecZVgR] `W eYZd Z^a`ceR_e
d`fcTV `W Z_W`c^ReZ`_ Rd hV]] Rd eYV gZdZSZ]Zej `W eYVZc UZcVTe ac`UfTVcd'
D_ eYV T`_ecRcj% eYV hVSdZeVd ^RZ_eRZ_VU Sj eYV 11 e`a cR_\VU Z_deZefeZ`_d cVW]VTe eYVZc
dTZV_eZWZT ac`UfTeZ`_ hV]]' >_ WRTe% eYVcV Zd R ^`cV T`^a]VeV T`ccVda`_UV_TV `W KEd ]ZdeVU Z_
FVE9T% S`eY Z_ eVc^d `W T`]]VTeZ`_d RgRZ]RS]V R_U eV^a`cR] T`gVcRXV' DW T`fcdV eYV UZcVTe
Z_g`]gV^V_e `W cVdVRcTY eVR^d Z_ eYV UVgV]`a^V_e `W hVSdZeVd T`_ecZSfeV e` eYV RTYZVgV^V_e
`W R cZTY R_U T`^acVYV_dZgV UVdTcZaeZ`_ `W eYVZc dTZV_eZWZT RTeZgZeZVd R_U ac`UfTed'
H` T`_T]fUV% `fc defUj YRd `fe]Z_VU R T`_ecRUZTe`cj aZTefcV `W eYV ac`aV_dZej e` UZWWfdV
dTZV_eZWZT T`_eV_ed Z_ S`eY UZdTZa]Z_Rcj R_U ]`TR] >Fd' D_ eYV `_V YR_U% >eR]ZR_ Z_deZefeZ`_d
g`]f_eRcZ]j T`_ecZSfeV hZeY eYVZc KEd R_U KE T`]]VTeZ`_d e` SfZ]U Z_ FVE9T R TcZeZTR] ^Rdd `W
Z_W`c^ReZ`_ cV]VgR_e e` 9T`_`^ZTd% `_ eYV `eYVc% eYVj dVV^ e` _VX]VTe eYV c`]V `W ]`TR] >Fd Z_
UZWWfdZ_X eYVZc dTZV_eZWZT cVdf]ed' =`hVgVc% eYV cZTY_Vdd R_U T`^acVYV_dZgV_Vdd `W eYV
Z_W`c^ReZ`_ RgRZ]RS]V Z_ hVSdZeVd dfaa`ced eYV Yja`eYVdZd eYRe Z_ >eR]j >Fd YRgV _`e jVe
dfTTVVUVU Z_ RTYZVgZ_X R_ RTeZgV R_U VWWZTZV_e T`]]RS`cReZ`_ R^`_X eYV ^RZ_ deR\VY`]UVcd `W
eYV cVdVRcTY ]ZWVTjT]V "cVdVRcTYVcd% ]ZScRcZR_d% Z_W`c^ReZ`_ ^R_RXVcd% >Fld UVgV]`aVcd#' DW
T`fcdV% eYZd Yja`eYVdZd YRd e` SV T`_WZc^VU TRccjZ_X `fe WfefcV% CF JQE R_R]jdZd eYRe TR_
T`_ecZSfeV e` W`deVc DaV_ RTTVdd R]d` Re ]`TR] ]VgV]d'
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6RccfVT` 7cfk ?`dt BR_fV]% @cZTYV] HY`^Rd% "*222#' m7ReR]`XZ_X VT`_`^ZTd acVacZ_ed3 R_ Z_ec`UfTeZ`_ e` eYV FVE9T
ac`[VTen% >G=4E CPF >G37H FQEVOGPUCUKQP% GYR_\RcZ% FVE9T HVR^% RgRZ]RS]V Re3
Yeea3((`aV_]ZS'`cX(Y`^V(\cZTYV](aRaVcd(dYR_\RcZ'Ye^]

6RccfVT` 7cfk ?`dt BR_fV]% @cZTYV] HY`^Rd% "+)))#' m8ZdecZSfeVU TReR]`XZ_X `_ eYV >_eVc_Ve3 eYV FVE9T ac`[VTen' >_3
9GUCFCUC CPF QSICPK[KPI GFVECUKQPCN SGTQVSEGT QP UJG KPUGSPGU' =Rh`ceY >_W`c^ReZ`_ EcVdd' aa'++0&+-*% RgRZ]RS]V Re3
Yeea3((VacZ_ed'cT]Zd'`cX(SZedecVR^(*)0/)(-)*)(*([RXe'Ye^]

6RccfVT` 7cfk ?`dt BR_fV]% @cZTYV] HY`^Rd% "+)).#' m6fZ]UZ_X R_ Rfe`_`^`fd TZeReZ`_ Z_UVi W`c XcVj ]ZeVcRefcV3 eYV
VT`_`^ZTd h`c\Z_X aRaVcd TRdVn' @JG ISGZ LQVSPCN$ CP KPUGSPCUKQPCN LQVSPCN QP ISGZ NKUGSCUVSG% * "+#'

6ReZk&ARk` 6Vc_RcU`% @cZTYV] HY`^Rd% "+)).#' mD_&]Z_V UZdecZSfeZ`_ `W h`c\Z_X aRaVcd eYc`fXY C9E3 5 6cZVW 6fdZ_Vdd
=Zde`cjn' 4EQPA=0% RgRZ]RS]V Re3 Yeea3((*+2','+)'-*(Vad(VY(aRaVcd().).().).))+'aUW

6[uc\ 6&7% KV]]Z_X E% ARR\d` B% BR[]V_UVc E% =VU]f_U H% Ve R]' "+)*)#' mDaV_ RTTVdd e` eYV dTZV_eZWZT ?`fc_R]
AZeVcRefcV3 GZefReZ`_ +))2n' =8Q? <;4 ."/#% RgRZ]RS]V Re3
Yeea3((hhh'a]`d`_V'`cX(RceZT]V(Z_W`3U`Z(*)'*,0*([`fc_R]'a`_V'))**+0,

;`deVc CR_Tj ;cZVU% <ZSS`_d GfdR_% "+)).#' mI_UVcdeR_UZ_X WRTf]ej e` Z^ac`gV T`_eV_e cVTcfZe^V_e W`c >_deZefeZ`_R]
FVa`dZe`cZVdn' 3%8KD 9CIC[KPG% ** "*#% RgRZ]RS]V Re3 Yeea3((hhh'U]ZS'`cX(U]ZS([R_fRcj).(W`deVc()*W`deVc'Ye^]

@Rc]dd`_ Gf_V% @cZTYV] HY`^Rd% "*222#' mFVE9T R_U G&K`E9T3 >_eVc_Ve RTTVdd e` V]VTec`_ZT acVacZ_ed Z_ 9T`_`^ZTdn'
>G=4E CPF >G37H FQEVOGPUCUKQP% FVE9T HVR^% RgRZ]RS]V Re3 Yeea3((`aV_]ZS'`cX(Y`^V(\cZTYV](aRaVcd(]Z_UZ'Ye^]

@Z_Xd]Vj 8R__j% "+))1#' mFVa`dZe`cZVd% cVdVRcTY R_U cVa`ceZ_X3 eYV T`_W]ZTe SVehVV_ Z_deZefeZ`_R] R_U UZdTZa]Z_Rcj
_VVUdn' ERaVc acVdV_eVU Re eYV J5A5 +))13 8KDSCSKGT'EJCPIKPI TRCEGT$ WKSUVCN RNCEGT% RgRZ]RS]V Re3

Yeea3((UdaRTV&ac`U*'R_f'VUf'Rf(SZedecVR^(*11.(-/)2/(*(**0P@Z_Xd]VjP;Z_R]'aUW

@cZTYV] HY`^Rd% "*220#' m5S`fe CVe97% hZeY daVTZR] cVWVcV_TV e` K`E9Tn' 2QORVUGST KP JKIJGS GFVECUKQP GEQPQOKET
SGWKGX$ ** "*#% RgRZ]RS]V Re3 Yeea3((hhh'VT`_`^ZTd_Veh`c\'RT'f\(TYVVc(TY**P*(TY**P*a*2'Ye^

@cZTYV] HY`^Rd% "+))*#' mFVE9T% R_ `aV_ ]ZScRcj W`c 9T`_`^ZTdn' >_3 @JG 4EQPQOKET CPF VTCIG QH FKIKUCN NKDSCSZ
EQNNGEUKQPT% 5__ 5cS`c% BZTYZXR_ "IG#% FVgZdVU gVcdZ`_ +))* RgRZ]RS]V Re3

Yeea3((VacZ_ed'cT]Zd'`cX(SZedecVR^(*)0/)(*+*.-(*(dR]ZdSfcj'R-'aUW

@cZTYV] HY`^Rd% MZ^^Vc^R__ 7YcZdeZR_ "+))2#' mHYV VT`_`^ZTd `W `aV_ SZS]Z`XcRaYZT
UReR ac`gZdZ`_n' 4EQPQOKE CPCNZTKT CPF RQNKEZ% ,2 "*#% RgRZ]RS]V Re3
Yeea3((ZUVRd'cVaVT'`cX(R(VRa(RceZT](g,2j+))2Z*a*-,&*.+'Ye^]

GhR_ 5]^R% 6c`h_ GYVcZUR_% "+)).#' mDaV_ RTTVdd dV]W&RcTYZgZ_X3 5_ RfeY`c defUjn' N8VaRce^V_eR] eVTY_ZTR] cVa`ceO%
RgRZ]RS]V Re3 Yeea3((T`XacZ_ed'`cX(-,1.(*([ZdT+'aUW

MZ^^Vc^R__ 7YcZdeZR_% "+))2#' m5TRUV^ZT cR_\Z_Xd hZeY FVE9Tn' K`c\Z_X aRaVcd +))0&,/% I_ZgVcdZej `W 7`__VTeZTfe%
8VaRce^V_e `W 9T`_`^ZTd% cVgZdVU BRc +))2% RgRZ]RS]V Re3 Yeea3((hhh'VT`_'fT`__'VUf(h`c\Z_X(+))0&,/c'aUW
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4SQO =RHP@7593 UQ =RHP5SHZ/ 1KDPJHT DPG 1QPULPVLUZ !

6R\S]^SKXO E^YMU KXN AK^RKVSO <OX\Y^ !2O?KAC"

!&/0.%'0

2GOPQ MOCPCKQCB ?Q QFC 36,( ALKDCOCKAC GK 8CT 9OIC?KP )''* ?P ? MOLQLQVMC$ 9MCK=5361

TCKQ IGDC GK 0CACJ@CO )''+& .DQCO QFOCC VC?OP LD CUGPQCKAC$ QFC OCPRIQP ?OC @CVLKB ?II
CUMCAQ?QGLKP& 9MCK=5361 F?P @CALJC ? OCDCOCKAC PLROAC DLO EOCV IGQCO?QROC$ ?KB GQP RPCO
ALJJRKGQV F?P EOLTK ALKPQ?KQIV$ CPMCAG?IIV DOLJ LRQPGBC 1ROLMC& >FC GKQCEO?QGLK LD QFC 36
ALKDCOCKAC MOCMOGKQP GKQL QFC OCMLPGQLOV DOLJ )'', LKT?OBP KLQ LKIV ?BBCB OCPC?OAF M?MCOP
LK QFC QLMGA LD EOCV IGQCO?QROC QL GQP ALKQCKQP$ @RQ ?IPL MCOJGQQCB 9MCK=5361 QL @C ?AACMQCB
GK QFC X0GOCAQLOV LD 9MCK .AACPP <CMLPGQLOGCPY !9MCK09.<#"&

5K PMGQC LD QFC PRAACPP LD 9MCK=5361 GQWP KLQ TGPC QL OCPQ LK LKCWP I?ROCIP& >FC AF?KEC LD
K?JC QL X9MCK3OCVY PGEKGDGCP ? PFGDQ GK QFC ALKQCKQ LD QFC OCMLPGQLOV ?P TCII ?P GK GQP
MFVPGA?I ?MMC?O?KAC& /CPGBCP MOLSGBGKE ? KCT ILLH ?KB ? JLOC ALKSCKGCKQ QCAFKLILEGA?I
CKSGOLKJCKQ$ 9MCK3OCV AILPCP QFC E?M @CQTCCK QFC AILPC LD QFC =5361# B?Q?@?PC ?KB
QLB?V$ GKAIRBGKE OCACKQ OCALOBP ?KB IGKHP QL QFC DRII QCUQ&
>FC M?MCO MOCPCKQP QFC KCT TC@PGQC TFGAF GKAIRBCP KRJCOLRP D?AGIGQGCP OCNRCPQCB @V RPCOP
PRAF ?P 9.5%;74#$ QFC MLPPG@GIGQV QL CUMLOQ OCALOBP ?KB ?K GJMOLSCB ?AACPP QL QFC

BLARJCKQ GQPCID& 9MCK3OCV ?IPL Q?HCP GKQL ?AALRKQ ? AF?KECB RPCO @CF?SGLRO$ TFCOC
SGPGQLOP ?OOGSC ?DQCO PC?OAFGKE 3LLEIC LO 3LLEIC =AFLI?O# ?KB T?KQ ?II OCICS?KQ GKDLOJ?QGLK
?Q ? EI?KAC& >FC M?MCO DROQFCO CUMI?GKP GKMRQ MOLACBROCP ?KB EGSCP LQFCO GKDLOJ?QGLK DLO QFC
LKELGKE RMB?QCP LD QFC OCMLPGQLOV& 2GK?IIV TC A?II DLOJCO =5361 JCJ@COP ?KB KCT M?OQKCOP
QL ALKQOG@RQC QL 9MCK3OCV&

4SQO @7593 UQ =RHP@7593
E=;?8 "Ec]^OW PY\ =XPY\WK^SYX YX ;\Oc ?S^O\K^_\O SX 8_\YZO# aK] K _XS[_O 8_\YZOKX
NK^KLK]O YP LSLVSYQ\KZRSM \OMY\N] SX Q\Oc VS^O\K^_\O' =^ aK] Z\YN_MON LO^aOOX *21) KXN
+)). Lc SXS^SKVVc ]O`OX KXN SX ^RO OXN PSP^OOX WOWLO\] YP ^RO 8_\YZOKX GXSYX% \OZ\O]OX^ON
Lc WKTY\ VSL\K\SO] KXN \O]OK\MR Y\QKXSdK^SYX]' =^] MYX^OX^] MY`O\ON KVV ]MSOX^SPSM NS]MSZVSXO]
"Z_\O KXN KZZVSON ]MSOXMO KXN ^OMRXYVYQc% OMYXYWSM]% ]YMSKV ]MSOXMO] KXN R_WKXS^SO]#'

4] K MYWWO\MSKV Z\YN_M^ E=;?8 aK] KMMO]]SLVO ^R\Y_QR ]_L]M\SZ^SYX ^Y RY]^]% O'Q' EFA
=X^O\XK^SYXKV% KXN K`KSVKLVO YX K 67&DB@ Z\YN_MON Lc ESV`O\ZVK^^O\(B`SN'

=A=EF NOMSNON ^Y ^\KX]PO\ ^RO \O]_V^] YP +. cOK\] YP aY\U+ YX^Y KX YZOX KMMO]] ZVK^PY\W' 4]
K \O]_V^ BZOXE=;?8 aOX^ VS`O SX 7OMOWLO\ +))0 aS^R KVWY]^ 0)) ))) LSLVSYQ\KZRSM \OMY\N]%
_]SXQ 7EZKMO$ ^OMRXYVYQc KXN S^] [_KVSPSON 7_LVSX 6Y\O WO^KNK^K$ PY\WK^' FRO YZO\K^SYX
aK] ^Y LO VYa MY]^ KXN OK]SVc POK]SLVO'

=^ aK] `O\c SWZY\^KX^ ^RK^ UOc SXPY\WK^SYX PY_XN SX O`O\c E=;?8 \OMY\N aK] Z\O]O\`ON
N_\SXQ ^RO WSQ\K^SYX3
& 8XQVS]R ^S^VO Y\ UOcaY\N]
& E=;?8 MVK]]SPSMK^SYX MYNO
& 4`KSVKLSVS^c ]^K^OWOX^% SX Y\NO\ ^Y PKMSVS^K^O ^RO Y\NO\ YP K ZKZO\ MYZc
BXO YP ^RO WKSX QYKV] YP E=;?8 aK] ^Y PKMSVS^K^O KMMO]] ^Y ^RO ZKZO\ NYM_WOX^' @Y]^ YP

^YNKcf] \O[_O]^] PY\ K]]S]^KXMO P\YW _]O\] MYXMO\X ^RO NYM_WOX^ K`KSVKLSVS^c'

=RHP@7593 [ LUT HWQNVULQP DPG LUT VTDJH
FRY_QR XY^ ZO\POM^,% aS^R S^] VKMU YP PVObSLSVS^c PY\ ^RO _]O\% KXN XY ZY]]SLSVS^c YP ObZY\^SXQ
OS^RO\ ]OK\MR \O]_V^] Y\ \OMY\N]% BZOXE=;?8 PY_XN KX O`O\ Q\YaSXQ K_NSOXMO KXN XOa

`S]S^Y\] P\YW i XOK\Vc & KVV K\Y_XN ^RO aY\VN'

BZOXE=;?8 aK] SXMV_NON SX BZOX7B4D "7S\OM^Y\c YP BZOX 4MMO]] DOZY]S^Y\SO]# SX
AY`OWLO\ +))2% KP^O\ S^] SX^OQ\K^SYX SX ^RO IY\VNISNOEMSOXMO'Y\Q$ ZY\^KV K cOK\ OK\VSO\'
=XNObON SX ;YYQVO KXN ;YYQVO EMRYVK\ ]SXMO ]_WWO\ +))1% ^RO NK^KLK]O S] \OKMRON
^R\Y_QR ^RO ;YYQVO ]OK\MR OXQSXO Lc KX SXM\OK]SXQ X_WLO\ YP _]O\]% KXN `S]S^] `SK ;YYQVO
EMRYVK\ KWY_X^ ^Y ,)! ZO\ WYX^R' 9Y\ +)*) ^RO K`O\KQO X_WLO\ YP WYX^RVc `S]S^]

ObMOON] ,. )))' FRO K_NSOXMO S] NOPSXS^OVc aY\VNaSNO% XY^ YXVc 8_\YZOKX3 *) ! YP ^RO
`S]S^Y\] MYWO P\YW 4]SK% +)! P\YW AY\^R 4WO\SMK% MYX^SXOX^] XY^ SX`YV`ON SX ^RO NK^KLK]O
Z\YN_M^SYX' FRO]O Z\YZY\^SYX] RK`O \OWKSXON PKS\Vc ]^KLVO Y`O\ ^RO ZK]^ cOK\'

$ 9S\]^ Z_LVS]RON SX ^RO ;?*+ 6YXPO\OXMO C\YMOONSXQ]% 9OL\_K\c +)**
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FRO PYVVYaSXQ ]^K^S]^SM] "]OO LOVYa# K\O LK]ON YX ZRZ(@cHS]S^O]$% KX YZOX ]Y_\MO ]YP^aK\O
_]SXQ K ^\KMUO\% ]SWSVK\ ^Y ;YYQVO KXKVc^SM]' 4] K \O]_V^% PSQ_\O] K\O VYaO\ ^RKX aS^R K VYQ
KXKVc]O\-'
FaY cOK\] YP ]^K^S]^SMKV NK^K MYVVOM^SYX \O`OKV K MYX]SNO\KLVO O`YV_^SYX SX X_WLO\] KXN ^RO
SXPV_OXMO YP ^RO ;YYQVO QOXO\K^SYX' 5O^aOOX +))2 KXN +)*) ^RO X_WLO\ YP `S]S^] KVWY]^

^\SZVON% KXN ^RO X_WLO\ YP ZKQO `SOa] WY\O ^RKX NY_LVON' ESW_V^KXOY_]Vc ^RO K`O\KQO
N_\K^SYX YP K `S]S^ NOM\OK]ON K] aOVV K] ^RO X_WLO\ YP ZKQO] `SOaON SX K `S]S^'

IO ^KUO ^RO NK^K K] K ]_\O SXNSMK^SYX YP K MRKXQO YP LORK`SY_\ SX Y_\ `S]S^Y\]' @KXc YP
^ROW \OKMR ^RO BZOXE=;?8 KP^O\ _]SXQ K ]OK\MR OXQSXO% ]ZOXN K ]RY\^ ^SWO VYYUSXQ PY\
\OVO`KX^ SXPY\WK^SYX KXN VOK`O' <YaO`O\ ]YWO YP Y_\ _]O\] ^\SON ^Y \OZVSMK^O PY\WO\ ]OK\MR

]^\K^OQSO] SX BZOXE=;?8 KXN aO\O ]_MMO]]P_V'

0WHSDJH RHS
OQPUK

(&&. (&'&

BLTLUT '( &&& )+ &&&

>DJHT WLHXHG )+ *+& -- +-&

9HPJUK QI WLTLU '&, THF .' THF

<VOEHS QI RDJHT
WLHXHG RHS WLTLU

)$* ($-

FRO WY]^ SWZY\^KX^ RSQRVSQR^ PY\ +)*) \OVK^O] ^Y ^RO ;\OcXO^ MYVVOM^SYX.' 4] YP BM^YLO\
+)*) ^RO MYWZVO^O MYVVOM^SYX YP MYXPO\OXMO Z\OZ\SX^] P\YW ^RO ;? MYXPO\OXMO] K\O
KMMO]]SLVO SX P_VV ^Ob^ KXN SX YZOX KMMO]]' ;?. ^Y ;?** aO\O Z\Y`SNON Lc ;\OcAO^ SX
OVOM^\YXSM PY\WK^ KXN ^RO PS\]^ MYXPO\OXMO LOMKWO K`KSVKLVO SX P_VV ^Ob^ YX BZOXE=;?8 K]
OK\Vc K] @Kc +))1' ;?* ^Y ;?- aO\O \OMOS`ON SX ZKZO\ PY\W% NSQS^SdON Lc =A=EF KXN
_ZVYKNON ^Y BZOXE=;?8 SX EOZ^OWLO\ +))2'

IROX BZOXE=;?8 LOMKWO B4=&C@< MYWZVSKX^% aO NOMSNON ^Y LO WY\O ObZVSMS^ KLY_^ ^RO
\SQR^] KXN KNYZ^ON ^RO 6\OK^S`O 6YWWYX] VSMOXMO$% SX Y\NO\ ^Y SXPY\W ^RO _]O\] KXN
ZK\^XO\] KLY_^ ^RO NSPPO\OX^ MYXNS^SYX] YP _]O YP ^RO LSLVSYQ\KZRSM NK^K KXN ;? Z\YMOONSXQ]'

ALOH IQS FKDPJH
EO`O\KV \OK]YX] VOKN _] ^Y ^RSXU YP MRKXQSXQ ^RO ]c]^OW'
DSQR^ P\YW ^RO LOQSXXSXQ YP BZOXE=;?8 aO aO\O PKMSXQ VSWS^] SX ^RO ^OMRXSMKV ZO\PY\WKXMO
YP 7EZKMO% O]ZOMSKVVc aROX _ZVYKNSXQ KXN SXNObSXQ ;? MYVVOM^SYX]' FRO Z\YLVOW] aO\O O`OX
XY^SMOKLVO PY\ ]WKVVO\ _ZNK^O]' 7EZKMO YL`SY_]Vc \OKMRON S^] VSWS^] aS^R 0)) ))) \OMY\N] SX
^RO NK^KLK]O' 5O]SNO]% ^RO aOL]S^O VKcY_^ aK] \K^RO\ ]SWZVO "VYa UOc# KXN ^YNKc XY VYXQO\
KX]aO\] M_\\OX^ XOON] PY\ \OPO\OXMSXQ'
FRO WY]^ SWZY\^KX^ \OK]YX PY\ ^RSXUSXQ YP K MRKXQO aK] ^RO KL]OXMO YP POK^_\O] \O[_O]^ON

Y`O\ ^RO cOK\] Lc BZOXE=;?8 _]O\]% ]_MR K] ^RO ZY]]SLSVS^c ^Y ObZY\^ ]OK\MR \O]_V^] PY\
]^K^O YP ^RO K\^ ]^_NSO]'

4X SWZY\^KX^ X_WLO\ YP OWKSV] P\YW _]O\] \O[_O]^ RYa ^Y YL^KSX ^RO NYM_WOX^% K ]O\`SMO
aRSMR aK] YXO YP ^RO Z\SXMSZKV QYKV] YP E=;?8 KXN BZOXE=;?8' FRS] O]]OX^SKV SXPY\WK^SYX
]RY_VN LO ]OOX K^ PS\]^ QVKXMO'
=X PKM^% ^RO K`KSVKLSVS^c ]^K^OWOX^ S] j RSNNOX m SX ^RO P_VV \OMY\N NS]ZVKc YP BZOXE=;?8'

<YaO`O\% POa _]O\] ^KUO ^RO ^SWO ^Y VYYU S^ _Z' .. ZO\MOX^ YP ^RO `S]S^] YXVc NS]ZVKc YXO
ZKQO SX BZOXE=;?8 LOPY\O VOK`SXQ KQKSX% KMMY\NSXQ ^Y Y_\ ]^K^S]^SM]' =X KNNS^SYX% SX ^RO
MYX^Ob^ YP ^RO ;YYQVO QOXO\K^SYX aO Z\O]_WO ^RK^ ^RO L\SOP \OMY\N NS]ZVKc LOMYWO] WY\O
KXN WY\O ^RO gOX^\c ZKQOh ^Y ^RO NK^KLK]O% N_O ^Y ^RO ;YYQVO EMRYVK\ ]OK\MR% KXN RKVP YP
^RO ^SWO ^RO _XS[_O ZKQO&`SOa' FRO XOa aOL]S^O ]RY_VN ^RO\OPY\O SWZ\Y`O ^RO KMMO]] ^Y
SXPY\WK^SYX YX NYM_WOX^ ]_ZZVc ^R\Y_QR ^RO QOXO\KV VKcY_^% SWZ\Y`ON \OMY\N NS]ZVKc KXN
KNNS^SYXKV VSXU]'
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8K\Vc YX% =A=EF&6ADE SX^OXNON ^Y \O&YZOX BZOXE=;?8 PY\ gXOah SXZ_^' FRS] MKX LO NYXO SX
^aY aKc]3
& KNN \OMY\N] P\YW +)). YXaK\N] P\YW PY\WO\ 84;?8$ WOWLO\] "=A=EF&6ADE SXMV_NON#'
& YZOX ^RO NK^KLK]O ^Y XOa 8_\YZOKX ZK\^XO\]'
<YaO`O\% ^RO ^OMRXSMKV VSWS^] WOX^SYXON KLY`O aY_VN RK`O LOOX K WKTY\ RSXN\KXMO% ROXMO
^RO XOON PY\ K MRKXQO YP ]YP^aK\O'

=X Y\NO\ ^Y \OSXPY\MO ^RO MRKXQO] SX ^RO ^OMRXSMKV OX`S\YXWOX^ K] aOVV K] SX ^RO MYX^OX^]
KXN ZYVSMc PY\ ^RO NK^KLK]O% =A=EF&6ADE NOMSNON YX K MRKXQO YP XKWO3 gBZOX;\Och'
EO`O\KV XOa NYWKSX XKWO] RK`O LOOX KM[_S\ON PY\ BZOX;\Oc aS^R ^RO Ob^OX]SYX] 'O_% 'P\%
'XO^ KXN 'Y\Q' FRO XOa NYWKSX XKWO aSVV LO LMCKEOCV&CR'

AKH =RHP5SHZ KQOHRDJH
FRO RYWOZKQO YP ^RO XOa aOL]S^O BZOX;\Oc KSW] ^Y WOO^ M_\\OX^ XOON] YP ^RO _]O\] K]
aOVV K] ^Y PKMSVS^K^O \OPO\OXMSXQ' =^ S] NS`SNON SX^Y ^R\OO ZK\^] aS^R NSPPO\OX^ Q\Y_Z] YP
SXPY\WK^SYX' FRO _ZZO\ PSOVN RYVN] ^RO XKWO KXN ^RO VYQY% & SX]ZS\ON Lc ^RO VOWXS]MK^O] Y\
SXPSXS^c ]cWLYV &% KXN Z\Y`SNO] SXPY\WK^SYX YX ^RO MYX^OX^] PY\ \OPO\OXMSXQ' FKL] KVVYa ^RO
_]O\ ^Y KMMO]] P_\^RO\ SXPY\WK^SYX% O'Q' YX ^RO ZK\^XO\] KXN PY\WO\ 84;?8 WOWLO\] K] aOVV

K] ^Y MRYY]O ^RO VKXQ_KQO PY\ ^RO _]O\ SX^O\PKMO'
5O]SNO] ^RO g;YYQVOh VSUO ]OK\MR PSOVN% ^RO MOX^\O SXMV_NO] ^R\OO LVYM] PY\ ]RY\^ ^Ob^]3 K WSXS
gKLY_^h% K gPYM_]h YX ]ZOMSPSM ]_LTOM^] KXN K gXOa]h LVYM'
FRO LY^^YW ZK\^% ]OZK\K^ON SX^Y PY_\ LVYM]% Z\Y`SNO] WY\O SXPY\WK^SYX YX ]OK\MR KXN ROVZ%
K MRYSMO YP ObZY\^ ^YYV] "RSQRVc \O[_O]^ON Lc _]O\]#% VOQKV WOX^SYX]% KXN P_\^RO\
SXPY\WK^SYX "KLY_^% ^YYV] PY\ ZK\^XO\] O^M'#'

1KDPJH DPG FQPULPVLUZ
FRO WKTY\ MRKXQO P\YW BZOXE=;?8 ^Y BZOX;\Oc \OVK^O] ^Y ^RO ]YP^aK\O3 FRO 7EZKMO
ZVK^PY\W _]ON PY\ BZOXE=;?8 S] \OZVKMON Lc 8bKVOKNl $ K] ^RO ]OK\MR OXQSXO _]ON PY\ ^RO
NK^KLK]O% MYWZVO^ON aS^R SX&RY_]O NO`OVYZWOX^] _]SXQ ZRZ KXN @cE[V ]YP^aK\O PY\ ^RO
_]O\ SX^O\PKMO'

CO\]S]^OX^ SNOX^SPSO\] K\O O]]OX^SKV ^Y Q_K\KX^OO ZO\OXXSKV KMMO]] ^Y \OMY\N] Y\ NYM_WOX^]'
=X BZOXE=;?8 OKMR \OMY\N K] aOVV K] ^RO MYWW_XS^SO] KXN MYVVOM^SYX] YP ^RO 7EZKMO
K\MRS^OM^_\O K\O SNOX^SPSON Lc K _XS[_O SNOX^SPSO\% ^RO RKXNVO$' FRO RKXNVO ]c]^OW KVVYa] ^Y
_]SXQ ^RO GD?] K] ZO\]S]^OX^ SNOX^SPSO\] aRSMR \OWKSX% O`OX SX MK]O YP ]O\`O\ MRKXQO]' @KXc
aOL]S^O] VSXUSXQ ^Y BZOXE=;?8 Y\ K ZK\^SM_VK\ MYVVOM^SYX "O'Q' ;?**# _]O ^RO RKXNVO' =X
Y\NO\ ^Y K]]_\O MYX^SX_S^c ^RO RKXNVO] YP ^RO Z\O]OX^ BZOXE=;?8 \OMY\N] aSVV WSQ\K^O ^Y ^RO

XOa ]c]^OW' 4 \ONS\OM^SYX S] ZVKXXON PY\ ^RO RKXNVO] SNOX^SPcSXQ MYWW_XS^SO] KXN
MYVVOM^SYX] YP BZOXE=;?8 aRSMR MOK]O ^Y ObS]^ SX ^RO ]KWO aKc SX BZOX;\Oc'

4XY^RO\ MRKXQO MYWO] aS^R ^RO 8bKVOKN ]YP^aK\O' FRO _]O\ SX^O\PKMO PY\ ]OK\MR Z\Y`SNO]
^RO ;YYQVO&VSUO PSOVN PY\ P_VV ^Ob^ \OMY\N ]OK\MR' 8bKVOKN KV]Y YPPO\] ^RO ZY]]SLSVS^c ^Y \OPSXO
^RO \O]_V^] ^R\Y_QR PKMO^ON ]OK\MR' FRO M\S^O\SK MRY]OX PY\ \OPSXOWOX^] K\O ]SWSVK\ ^Y ^RO
6dOMR \OZY]S^Y\c AGE?(AD;?/ "K_^RY\% ]_LTOM^% NK^O% VKXQ_KQOe#' FRS] POK^_\O RK] K WKTY\

MYX]O[_OXMO PY\ ^RO LKMUYPPSMO3 WO^KNK^K aRSMR aO\O WO\QON PY\ ^RO ]SWZVO\ 7EZKMO
PY\WK^ SX BZOXE=;?8 XOON ^Y LO NO^KSVON YXMO WY\O% KXN O`OX XOa MYX^\YVVON PSOVN] W_]^
LO KNNON ^Y KVVYa ^RO \OPSXOWOX^] KXN ^Y SX]_\O MYX]S]^OXMc'

4] WOX^SYXON LOPY\O% aO UXYa P\YW _]KQO ]^K^S]^SM] ^RK^ ^RO L\SOP \OMY\N NS]ZVKc S] ^RO
OX^\c ZKQO PY\ WKXc `S]S^Y\] KXN ^RO YXO KXN YXVc ZKQO `SOaON Lc RKVP YP ^ROW' FRO\OPY\O

^RO NO`OVYZWOX^ YP POK^_\O] LK]ON YX ^RS] \OMY\N NS]ZVKc RK] LOMYWO K XOMO]]S^c' 4VV
\OVO`KX^ SXPY\WK^SYX W_]^ LO K`KSVKLVO K^ PS\]^ QVKXMO Y\ SX`S^O ^RO _]O\ ^Y MVSMU P_\^RO\' 9Y\
ObKWZVO% aO SX^OXN ^Y WKUO KX ObZVSMS^ NS]^SXM^SYX LO^aOOX3

4MMO]] ^Y ^RO ZKZO\ MYZc
4MMO]] ^Y ^RO YXVSXO P_VV ^Ob^

=X KNNS^SYX aO W_]^ Z\Y`SNO OK]c VSXU] ^Y LY^R PSOVN] KXN ^Y P_\^RO\ SXPY\WK^SYX% O'Q' YX
RYa ^Y YL^KSX K MYZc YP ^RO ZKZO\ NYM_WOX^ Y\ YX ^RO ^O\W] KXN MYXNS^SYX] YP ^RO ZK\^XO\

Y\QKXSdK^SYX'

AKH RDSUPHS KQOHRDJH
BZOX;\Oc aSVV Z\Y`SNO OKMR ZK\^XO\ aS^R K ]ZKMO PY\ SXPY\WK^SYX YX S^] SX]^S^_^SYX% K USXN YP
gRYWOZKQOh% KMMO]]SLVO P\YW K ^KL gCK\^XO\]h YX ^RO BZOX;\Oc RYWOZKQO' BZOXE=;?8
KV\OKNc YPPO\] SXPY\WK^SYX YX PY\WO\ 84;?8 WOWLO\] SX ^RO MYVVOM^SYX ZKQO YP ^RO g6Y_X^\c
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6YWW_XS^ch0' FRS] MYX^OX^ aSVV LO ^\KX]PO\\ON ^Y ^RO XOa ZK\^XO\ RYWOZKQO K] K ]^K\^SXQ
ZYSX^% XKWOVc3
& ;OXO\KV SXPY\WK^SYX YP ^RO Y\QKXSdK^SYX% aS^R K VYQY% SP K`KSVKLVO'
& =XPY\WK^SYX YX RYa ^Y YL^KSX K MYZc P\YW YVN E=;?8 \OMY\N]'

8KMR ZK\^XO\ S] ]^\YXQVc OXMY_\KQON ^Y Z\YZY]O KXc SWZ\Y`OWOX^ Y\ SXPY\WK^SYX KLY_^ S^]

Y\QKXSdK^SYX% S^] ZYVSMc YP NYM_WOX^ NOVS`O\c KXN ^RO POO] K^^KMRON O^Me 4Xc SXPY\WK^SYX YX
XK^SYXKV Q\Oc VS^O\K^_\O SXS^SK^S`O]% NK^KLK]O]% \OMOX^ _ZNK^O]% Y\ KXc SXPY\WK^SYX YX
MYXPO\OXMO] \OVK^SXQ ^Y ^RO ]_LTOM^ MY_VN LO KXXY_XMON SX ^RO gAOa]h ]OM^SYX YP ^RO
<YWOZKQO'

1QPUHPUT" LPRVU DPG VRGDUHT QI =RHP5SHZ
BZOX;\Oc aSVV SXMV_NO KVV \OMY\N] P\YW ^RO Z\O]OX^ BZOXE=;?8 NK^KLK]O' =X KNNS^SYX% aO
SX^OXN ^Y KNN XOa \OMY\N] "M\OK^ON ]SXMO +)).# P\YW ZK\^XO\ Y\QKXSdK^SYX]% SXMV_NSXQ
9\OXMR Q\Oc VS^O\K^_\O K] WOX^SYXON LOPY\O' BZOX;\Oc aSVV XY^ RY]^ ^RO NYM_WOX^]
^ROW]OV`O]' FRO XOa MYYZO\K^SYX aSVV LO LK]ON YX PY\WKV KQ\OOWOX^] aS^R OKMR ZK\^XO\
Y\QKXSdK^SYX' FRO ZK\^XO\ \O^KSX] ^RO MYX^\YV Y`O\ ^RO Q\Oc NYM_WOX^]' 4X YZOX KMMO]]
ZYVSMc S] OXMY_\KQON PY\ ^RO P_VV ^Ob^ NYM_WOX^]% S^OW] aRSMR \OWKSX _XNO\ ^RO MYX^\YV YP

^RO ZK\^XO\' FRO LSLVSYQ\KZRSM \OMY\N] K] aOVV K] ^RO BZOX;\Oc aOL]S^O aSVV LO ZVKMON _XNO\
^RO 6\OK^S`O 6YWWYX] ?SMOXMO'

BZOX;\Oc WO^KNK^K ]RY_VN LO K] \SMR K] ZY]]SLVO' FRS] S] aRc aO Z\OPO\ ^Y \OMOS`O PSVO] SX
bWV PY\WK^ `SK P^Z% KV^RY_QR WO^KNK^K RK\`O]^SXQ aS^R B4=&C@< S] XY^ ObMV_NON' <YaO`O\%
RK\`O]^ON WK^O\SKV aSVV WY]^ VSUOVc LO SX LK]SM 7_LVSX 6Y\O PY\WK^% aRSMR S] ZYY\ WK^O\SKV
PY\ 8bKVOKNlf] \OPSXOWOX^ POK^_\O'

IO NOPSXON K WO^KNK^K ]MROWO LK]ON YX ^RO 7EZKMO ]MROWO "[_KVSPSON 7_LVSX 6Y\O#% L_^
^KUSXQ SX^Y KMMY_X^ XOa XOON] "O'Q' PY\ 8bKVOKNlf] \OPSXOWOX^]# KXN SNOK] P\YW ]SWSVK\
\OZY]S^Y\SO]' E_QQO]^SYX] PY\ KNNS^SYX] K\O `O\c aOVMYWO'

GZNK^O] ^Y ^RO BZOX;\Oc NK^KLK]O K\O NYXO Lc LK^MR _ZVYKN YP PSVO]% ObMV_NSXQ NS\OM^
NOZY]S^ ^R\Y_QR ^RO SX^O\PKMO% MYX^\K\c ^Y SX]^S^_^SYXKV \OZY]S^Y\SO]1'

FYYV] PY\ ZK\^SMSZKX^] aSVV LO WKNO K`KSVKLVO ^R\Y_QR ^RO aOL]S^O' =^ WSQR^ LO SX^O\O]^SXQ ^Y
YZOX K MYWW_XS^c ]ZKMO NONSMK^ON ^Y ZK\^XO\]' BX K PS\]^ WOO^SXQ S^ aK] ]_QQO]^ON ^Y
M\OK^O KX KN`S]Y\c LYK\N ^Y NS]M_]] K\S]SXQ [_O]^SYX]'

=VUNQQM
>XYaSXQ ^RKX WKXc NYM_WOX^] \OPO\OXMON SX ^RO PY\WO\ E=;?8 NK^KLK]O RK`O ]SXMO LOOX

NSQS^SdON Y\ LOMKWO K`KSVKLVO SX OVOM^\YXSM PY\WK^% VOKN] ^Y KXY^RO\ ZYSX^ PY\ SWZ\Y`OWOX^'
B_\ ZVKX] PY\ P_^_\O NO`OVYZWOX^] SXMV_NO ^RO KNNS^SYX i SP ZY]]SLVO ^R\Y_QR LK^MR _ZVYKN i
YP VSXU] ^Y ^RO XYa K`KSVKLVO P_VV ^Ob^ SX ^RO ZK\^XO\ \OZY]S^Y\c'
4XY^RO\ Z\YTOM^ ZVKXXON aS^R ;\OcXO^ S] ^Y KNN ZO\]S]^OX^ VSXU] ^Y NK^K]O^] SX ^RO
LSLVSYQ\KZRSM \OMY\N]% aROX ^ROc K\O K`KSVKLVO SX K \OZY]S^Y\c' FRO SXS^SK^S`O WSQR^ ]^K\^ aS^R
^RO XOb^ ;? MYXPO\OXMO'
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1SHDULWH 1QOOQPT3 FRO 6\OK^S`O 6YWWYX] MYZc\SQR^ VSMOX]O] KXN ^YYV] PY\QO K LKVKXMO SX]SNO ^RO ^\KNS^SYXKV gKVV
\SQR^] \O]O\`ONh ]O^^SXQ ^RK^ MYZc\SQR^ VKa M\OK^O]3 R^^Z3((M\OK^S`OMYWWYX]'Y\Q(VSMOX]O](
2@RDFH3 7EZKMO S] K ]YP^aK\O PY\ KMKNOWSM% XYX&Z\YPS^% KXN MYWWO\MSKV Y\QKXSdK^SYX] L_SVNSXQ YZOX NSQS^KV
\OZY]S^Y\SO]3 R^^Z3((aaa'N]ZKMO'Y\Q(

2VENLP 1QSH ;HUDGDUD/ FRO 7_LVSX 6Y\O @O^KNK^K =XS^SK^S`O "76@=# S] KX YZOX Y\QKXSdK^SYX% SXMY\ZY\K^ON SX
ESXQKZY\O K] K Z_LVSM% XY^&PY\&Z\YPS^ 6YWZKXc OXQKQON SX ^RO NO`OVYZWOX^ YP SX^O\YZO\KLVO WO^KNK^K ]^KXNK\N] ^RK^
]_ZZY\^ K L\YKN \KXQO YP Z_\ZY]O] KXN L_]SXO]] WYNOV]3 R^^Z3((N_LVSXMY\O'Y\Q(]ZOMSPSMK^SYX](

305933 8_\YZOKX 4]]YMSK^SYX PY\ ;\Oc ?S^O\K^_\O 8bZVYS^K^SYX" Z\YN_MO\ YP ^RO E=;?8 NK^KLK]O3
R^^Z3((OX'aSUSZONSK'Y\Q(aSUS(8_\YZOKXJ4]]YMSK^SYXJPY\J;\OcJ?S^O\K^_\OJ8bZVYS^K^SYX
3YDNHDG] S] K QVYLKV ]YP^aK\O Z\Y`SNO\ SX ^RO OX^O\Z\S]O KXN IOL ]OK\MR WK\UO^]3 R^^Z3((aaa'ObKVOKN'MYW(]YP^aK\O(

5QQJNH @FKQNDS3 ;YYQVO EMRYVK\ Z\Y`SNO] K ]SWZVO aKc ^Y L\YKNVc ]OK\MR PY\ ]MRYVK\Vc VS^O\K^_\O '''3 K\^SMVO]% ^RO]O]%
LYYU]% KL]^\KM^] KXN MY_\^ YZSXSYX]% P\YW KMKNOWSM Z_LVS]RO\]% Z\YPO]]SYXKV ]YMSO^SO]% YXVSXO \OZY]S^Y\SO]% _XS`O\]S^SO]
KXN Y^RO\ aOL ]S^O]3 R^^Z3((]MRYVK\'QYYQVO'MYW(

6DPGNH3 FRO <KXNVO Ec]^OW Z\Y`SNO] \O]YV_^SYX ]O\`SMO] PY\ _XS[_O KXN ZO\]S]^OX^ SNOX^SPSO\] YP NSQS^KV YLTOM^]% KXN S]
K MYWZYXOX^ YP 6AD=f] 7SQS^KV YLTOM^ "6Y\ZY\K^SYX PY\ AK^SYXKV DO]OK\MR =XS^SK^S`O]l S] K XY^&PY\&Z\YPS^ Y\QKXSdK^SYX
PY\WON ^Y _XNO\^KUO% PY]^O\% KXN Z\YWY^O \O]OK\MR SX ^RO Z_LVSM SX^O\O]^# 3 R^^Z3((aaa'RKXNVO'XO^(

=07#>;63 FRO BZOX 4\MRS`O] =XS^SK^S`O C\Y^YMYV PY\ @O^KNK^K <K\`O]^SXQ "\OPO\\ON ^Y K] ^RO B4=&C@< SX ^RO
\OWKSXNO\ YP ^RS] NYM_WOX^# Z\Y`SNO] KX KZZVSMK^SYX&SXNOZOXNOX^ SX^O\YZO\KLSVS^c P\KWOaY\U LK]ON YX WO^KNK^K

RK\`O]^SXQ- R^^Z3((aaa'YZOXK\MRS`O]'Y\Q(B4=(YZOXK\MRS`O]Z\Y^YMYV'R^W

=RHP2=0?3 7S\OM^Y\c YP BZOX 4MMO]] DOZY]S^Y\SO] 3 FRO BZOX7B4D ]O\`SMO Z\Y`SNO] K [_KVS^c&K]]_\ON VS]^SXQ YP
YZOX KMMO]] \OZY]S^Y\SO] K\Y_XN ^RO aY\VN3 R^^Z3((aaa'YZOXNYK\'Y\Q(PSXN'ZRZ

=RHP@75933 R^^Z3((YZOX]SQVO'SXS]^'P\

@75933 Ec]^OW PY\ =XPY\WK^SYX YX ;\Oc ?S^O\K^_\O SX 8_\YZO3 E=;?8 aK] KX YXVSXO% ZKX&8_\YZOKX OVOM^\YXSM
LSLVSYQ\KZRSM NK^KLK]O KXN NYM_WOX^ NOVS`O\c ]c]^OW PY\ Q\Oc VS^O\K^_\O' R^^Z3((OX'aSUSZONSK'Y\Q(aSUS(E=;?8

RKR%;ZBLTLUHT3 S] K P\OO KXN YZOX ]Y_\MO ";AG(;C?# ]YP^aK\O PY\ aOL]S^O] ]^K^S]^SM] KXN K_NSOXMO WOK]_\OWOX^]3
R^^Z3((aaa'ZRZWc`S]S^O]'_](

CQSNGCLGH@FLHPFH$QSJ/ K QVYLKV ]MSOXMO QK^OaKc MYWZ\S]ON YP XK^SYXKV KXN SX^O\XK^SYXKV ]MSOX^SPSM NK^KLK]O] KXN
ZY\^KV]3 R^^Z3((aY\VNaSNO]MSOXMO'Y\Q

?HIHSHPFHT

* R^^Z3((YZOX]SQVO'SXS]^'P\(RKXNVO(*))/1(/2000-
+ ^RO WKSX OPPY\^ \OVK^SXQ ^Y ^RO SNOX^SPSMK^SYX KXN MYVVOM^SYX YP NYM_WOX^]
, WKSXVc LOMK_]O S^ _]ON ]^KXNK\N 7EZKMO POK^_\O] aS^RY_^ P_\^RO\ NO`OVYZWOX^
- YVNO\ ]YP^aK\O LK]ON YX ]SWZVO VYQ KXKVc]S] aY_VN cSOVN X_WLO\] K^ VOK]^ PY_\ ^SWO] RSQRO\
. R^^Z3((YZOX]SQVO'SXS]^'P\(RKXNVO(*))/1(/200.,
/ R^^Z3((X\QV'^OMRVSL'Md(SXNOb'ZRZ(@KSXJCKQO
0 8'Q' AF> 3 R^^Z3((YZOX]SQVO'SXS]^'P\(RKXNVO(*))/1(+)
1 <YaO`O\% K ]ZOMSKV NO`OVYZWOX^ WSQR^ KVVYa ZK\^XO\ KNWSXS]^\K^Y\] P\YW ZK\^XO\] ^Y NS\OM^Vc ONS^ SXNS`SN_KV \OMY\N]'
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,0 7J9GKI9J>G<O' 7AJHM@A 9 ,E9KK!" *E>9JEOP Q

AVZeY =( @VWWVcj !APKVGF 9KPIFQO" R_U 6__V 6ddVcd`_ !=QTYC["

!-<=;,.=
7; !7TG[ NKVGTCVWTG# KPVGTRTGVGF JGTG CU ITG[ QDLGEVU" KU XGT[ JGVGTQIGPGQWU KP EQPVGPV#

HQTO CPF SWCNKV[% <QUV 7; QDLGEVU GXQNXG VJTQWIJ C YQTMHNQY% ?QOG QH VJGUG RJCUGU
KPXQNXG UQOG HQTO QH GXCNWCVKQP QT RGGT TGXKGY# EQOOQPN[ KPVGTPCN YKVJKP VJG OCPCIGOGPV
UVTWEVWTG QH CP QTICPKUCVKQP CPF RQUUKDN[ KPXQNXKPI GZVGTPCN CFXKEG# KPENWFKPI HTQO ]HTKGPFN[
RGGTU^ XKC CP G$RTGRTKPV OGEJCPKUO% APNKMG YJKVG NKVGTCVWTG VJG GXCNWCVKQP RTQEGUU
EQOOQPN[ KU WPTGEQTFGF CPF WPFQEWOGPVGF% @JKU NGCFU VQ CEEWUCVKQPU VJCV ITG[ NKVGTCVWTG
NCEMU SWCNKV[ CPF VTCPURCTGPE[% @JKU RCRGT RTQRQUGU JQY VJG 7; EQOOWPKV[ ECP QXGTEQOG

VJKU _ IGPGTCNN[ WPHQWPFGF _ CEEWUCVKQP# DWKNFKPI QP QWT RTGXKQWU YQTM%

3 7; TGRQUKVQT[ TGEQTFU VJG KPVGNNGEVWCN RTQRGTV[ QH VJCV QTICPKUCVKQP !)''+"% BG JCXG
FGOQPUVTCVGF VJCV GHHGEVKXG WUG QH VJKU TGUQWTEG TGSWKTGU VJCV VJG OGVCFCVC KU HQTOCNKUGF
!(000# )''+" _ OQTG RTGEKUGN[ KP C 45>86$4>8? !4QOOQP 5WTQRGCP >GUGCTEJ 8PHQTOCVKQP
6QTOCV _ 4WTTGPV >GUGCTEJ 8PHQTOCVKQP ?[UVGO" !)'',"% @JG 7; KU VJGP CXCKNCDNG KP VJG
EQPVGZV QH VJG YQTM QH VJG QTICPKUCVKQP CPF&QT KVU UVCMGJQNFGTU OCPCIKPI UVTCVGI[#

GXCNWCVKQP# HWPFKPI CPF EQUV$CEEQWPVKPI# KPPQXCVKQP CPF MPQYNGFIG VTCPUHGT CPF RWDNKE
KPHQTOCVKQP !)'',"% @JKU RTQXKFGU WUGT$GXCNWCVGF CUUWTCPEG QP VJG SWCNKV[ CPF TGNGXCPEG
QH VJG ITG[ QDLGEV% 45>86 RTQXKFGU VGORQTCNN[$DCUGF TGNCVKQPUJKRU DGVYGGP ITG[ QDLGEVU
!CPF YJKVG QDLGEVU" VJWU TGEQTFKPI GXQNWVKQP QH VJG QDLGEV FWTKPI VJG YQTMHNQY _ JGPEG
RTQXGPCPEG% @JKU EQPEGRV YCU HWTVJGT TGHKPGF CU ]7TG[UECRG^ !)''." CPF VJG VGEJPQNQIKGU
HQT KPVGTQRGTCVKQP _ KP QTFGT VQ RTQXKFG VJG WPFGTRKPPKPI JQOQIGPGQWU CEEGUU VQ VJG
JGVGTQIGPGQWU TGRQUKVQTKGU $ UWTXG[GF !)''/"% 5HHKEKGPE[ QH WUKPI 45>86 YCU QWVNKPGF KP

!)''0"% AUKPI CFXCPEGF J[RGTCEVKXG QDLGEVU !)''-" KU RQUVRQPGF WPVKN VJG TGSWKTGOGPV KU
TGCNKUGF D[ VJG EQOOWPKV[%

45>86$4>8? RTQXKFGU VJG ECRCDKNKV[ HQT ITGCVGT SWCNKV[ CPF VTCPURCTGPE[ VJTQWIJ PQXGN
OGVJQFU QH GXCNWCVKPI SWCNKV[# RTQXGPCPEG CPF TGXKGY KPENWFKPI BGD)%' TGEQOOGPFGT$V[RG
U[UVGOU CU YGNN CU EQPXGPVKQPCN TGXKGY OGEJCPKUOU% 45>86$4>8? RTQXKFGU VJG YC[ VQ

QXGTEQOG ETKVKEKUO QH 7;%

@JG MG[ OGUUCIGU CTG1
(% HQTOCN OGVCFCVC CUUQEKCVGF YKVJ ITG[ NKVGTCVWTG TGRQUKVQTKGU KORTQXGU TGNGXCPEG CPF

SWCNKV[2
)% VTCPURCTGPE[ TGSWKTGU TGEQTFKPI VJG YQTMHNQY RJCUGU QH C ITG[ QDLGEV YKVJKP VJG

EQPVGZV QH C TGUGCTEJ KPHQTOCVKQP U[UVGO2

*% C UQNWVKQP _ 45>86 _ GZKUVU CNTGCF[ YJKEJ EQXGTU VJGUG TGSWKTGOGPVU%

)9<D@JHMG=

';0?38>< +8;5
6QT OQTG VJCP VYQ FGECFGU# VJG CWVJQTU JCXG YQTMGF QP TGUGCTEJ KPHQTOCVKQP KP VJG YKFGUV

UGPUG EQORTKUKPI KPHQTOCVKQP PQV QPN[ CDQWV ITG[ NKVGTCVWTG !ITG[ QDLGEVU" DWV CNUQ CNN VJG
QWVRWVU QH TGUGCTEJ !RTQFWEVU# RCVGPVU# RWDNKECVKQPU" CPF VJG EQPVGZV YKVJKP YJKEJ VJG
TGUGCTEJ YCU FQPG KPENWFKPI RTQLGEVU# QTICPK\CVKQPU# HWPFKPI# RGTUQPU# HCEKNKVKGU# GSWKROGPV#
GXGPVU% BKVJKP VJG 7; EQOOWPKV[ YG JCXG JKIJNKIJVGF VJG KUUWGU CU YG UGG VJGO1
+( eYV _VVU W`c W`c^R] ^VeRUReR e` R]]`h ^RTYZ_V f_UVcdeR_UZ_X R_U eYVcVW`cV dTR]RS]V

`aVcReZ`_d #@VWWVcj +333$5

,( eYV V_YR_TV^V_e `W cVa`dZe`cZVd `W XcVj #R_U `eYVc$ V'afS]ZTReZ`_d Sj ]Z_\Z_X hZeY
8H?I #8fccV_e HVdVRcTY ?_W`c^ReZ`_ IjdeV^d$ #@VWWVcj R_U 6ddVcd`_ ,**.$5

-( eYV fdV `W eYV cVdVRcTY ac`TVdd e` T`]]VTe ^VeRUReR Z_TcV^V_eR]]j cVUfTZ_X eYV
eYcVdY`]U SRccZVc W`c V_U'fdVcd R_U Z^ac`gZ_X bfR]Zej Z_ R_ R^SZV_e =H?9d
V_gZc`_^V_e #@VWWVcj R_U 6ddVcd`_ ,**/$5

.( R_ RcTYZeVTefcR] ^`UV] W`c dTR]VRS]V& YZXY]j UZdecZSfeVU& h`c\W]`hVU cVa`dZe`cZVd `W XcVj
]ZeVcRefcV SRdVU `_ YjaVcRTeZgV nZ_eV]]ZXV_eo U`Tf^V_ed #@VWWVcj R_U 6ddVcd`_ ,**0$(

% =B6II4 =cVj BZeVcRefcV 6cTYZeVTefcV W`c IfdeRZ_RS]V IjdeV^d
l 8]VRc]j4 p<`c _`h hV dVV eYc`fXY R X]Rdd& URc\]jq( JYV 7ZS]V4 + 8`cZ_eYZR_d iZZZ& +,
m <Zcde afS]ZdYVU Z_ eYV =B+, 8`_WVcV_TV Fc`TVVUZ_Xd& <VScfRcj ,*++
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/( 6 nWc`^ +*&*** ^VecVd R]eZefUVo gZVh `W eYV XcVj Z_W`c^ReZ`_ ]R_UdTRaV n=cVjdTRaVo
SRdVU `_ eYV Yja`eYVdZd eYRe XcVj ]ZeVcRefcV Zd eYV W`f_UReZ`_ W`c eYV \_`h]VUXV
VT`_`^j #@VWWVcj R_U 6ddVcd`_ ,**1$(

0( 6_ R_R]jdZd `W Z_eVc`aVcReZ`_ RcTYZeVTefcVd R^`_X cVdVRcTY Z_W`c^ReZ`_ djdeV^d
n?DJ;H;IJo #@VWWVcj R_U 6ddVcd`_ ,**2$(

1( 6 ac`a`dR] eYRe =cVj BZeVcRefcV dY`f]U SV dVV_ hZeYZ_ eYV T`_eVie `W V'ITZV_TV

dfaa`ceVU Sj R 8;H?<'8H?I #@VWWVcj R_U 6ddVcd`_ ,**3$(

*20 (09>3;0607=
Efc h`c\ YRd T`_gZ_TVU fd `W eYV _VVU Z_ eYV =cVj ]ZeVcRefcV T`^^f_Zej W`c eh` \Vj
eVTY_`]`XZVd4
R$ CVeRUReR hZeY W`c^R] dj_eRi R_U UVT]RcVU dV^R_eZTd e` R]]`h cV]ZRS]V& dTR]RS]V

^R_RXV^V_e R_U Z_eVc`aVcReZ`_ `W XcVj cVd`fcTVd5
S$ M`c\W]`h hZeYZ_ R cVdVRcTY ac`TVdd T`_eVie e` ^Z_Z^ZkV VWW`ce W`c eYV cVdVRcTYVc&

cVdVRcTY ^R_RXVc& ]ZScRcZR_ `c `eYVc \_`h]VUXV h`c\Vc& e` cVT`cU eYV ac`gV_R_TV `W R
XcVj `S[VTe R_U eYfd e` Z_TcVRdV RTTfcRTj& cV]VgR_TV R_U T`_eViefR] RhRcV_Vdd `W eYV
cVdVRcTY Z_W`c^ReZ`_5

JYVdV eVTY_`]`XZVd RcV cVbfZcVU W`c ^R_j afca`dVd Z_ =B Z_T]fUZ_X r Sfe _`e ]Z^ZeVU e` r
ecR_daRcV_Tj( JcR_daRcV_Tj Zd UVWZ_VU Z_ aYjdZTd Rd eYV ac`aVcej `W R]]`hZ_X ]ZXYe e` aRdd

eYc`fXY R ^ReVcZR] hYZ]V ^`cV XV_VcR]]j Ze Z^a]ZVd `aV__Vdd& T`^^f_ZTReZ`_& R_U
RTT`f_eRSZ]Zej( JYV ]ReeVc ^VR_Z_X Zd fdVU Z_ eYZd aRaVc(

MV T`_eV_U eYRe eYV TfccV_e]j hZUV]j'RTTVaeVU ^VeRUReR deR_URcUd W`c =B r _R^V]j 9fS]Z_
8`cV #98$ R_U #C6H8$ r RcV Z_dfWWZTZV_e W`c eYV afca`dVd `W4
"! 9ZdT`gVcj #cV]jZ_X `_ ^f]eZ]Z_XfR] dV^R_eZTd `gVc ^f]eZTYRcRTeVcdVed$5
#! CR_RXV^V_e #feZ]ZdZ_X VdaVTZR]]j eYV W`c^R] dj_eRi$5

$! KeZ]ZdReZ`_ #Z_T]fUZ_X dVTfcZej R_U acZgRTj$5
%! K_UVcdeR_UZ_X #cV]jZ_X `_ dV^R_eZTd$5
&! HV'afca`dZ_X #cV]jZ_X `_ S`eY dj_eRi R_U dV^R_eZTd$5
'! 8`_eViefR]ZdZ_X #feZ]ZdZ_X T`_eViefR] ^VeRUReR dfTY Rd ac`[VTe& `cXR_ZdReZ`_$5
(! Fc`gV_R_TV #eYV deRXVd eYc`fXY hYZTY eYV ^ReVcZR] YRd SVV_$5
)! FcVdVcgReZ`_)TfcReZ`_ #W`c ]ReVc cV'fdV Sj WfefcV cVdVRcTYVcd$5

*! GfR]Zej RddVdd^V_e #feZ]ZdZ_X eYV cVT`cUVU h`c\W]`h deVad #ac`gV_R_TV$$5

MZeY`fe Raac`acZReV ^VeRUReR ecR_daRcV_Tj Zd ]`de #R_U eYV Z^aRTe `W eYV h`c\ cVT`cUVU Z_
eYV =B `S[VTe Zd ^fTY cVUfTVU$(

<fceYVc& hV T`_eV_U eYRe f_]Vdd =B ^ReVcZR] Zd T`]]VTeVU Z_ eYV T`_eVie `W R cVdVRcTY
h`c\W]`h `W dVcgZTVd RTeZ_X `_ eYV XcVj `S[VTed4

"! eYV eYcVdY`]U SRccZVc e` T`]]VTeZ`_ Zd YZXY R_U UZdT`fcRXVd eY`dV ac`UfTZ_X eYV =B Wc`^
ac`gZUZ_X eYV ^VeRUReR #`c VgV_ eYV d`fcTV ^ReVcZR]$5

#! Rdd`TZReVU T`_eViefR] Z_W`c^ReZ`_ Zd ]`de Z_T]fUZ_X R_j bfR]Zej T`_ec`]d `c aVVc cVgZVh&
`c Z_W`c^ReZ`_ R]]`hZ_X cVafeReZ`_R] [fUXV^V_e r eYfd ecR_daRcV_Tj& d` VddV_eZR] W`c
T`_WZUV_TV R_U ecfde Z_ eYV Z_W`c^ReZ`_& Zd R]d` ]`de5

MV ac`a`dV eYRe S`eY `W eYVdV ac`S]V^d RcV `gVcT`^V Sj fdV `W R 8;H?<'8H?I(

7A> -OIHLA>KBK
JYV Yja`eYVdZd Zd Z_ eYcVV RddVceZ`_d4
+( W`c^R] ^VeRUReR Rdd`TZReVU hZeY XcVj ]ZeVcRefcV cVa`dZe`cZVd Z^ac`gVd cV]VgR_TV R_U

bfR]Zej5
,( cVT`cUZ_X eYV h`c\W]`h aYRdVd `W R XcVj `S[VTe hZeYZ_ eYV T`_eVie `W R cVdVRcTY

Z_W`c^ReZ`_ djdeV^ ac`gZUVd ac`gV_R_TV5
-( R d`]feZ`_ r 8;H?< r ViZded R]cVRUj hYZTY T`gVcd eYVdV cVbfZcV^V_ed(

KeZ]ZdReZ`_ `W eYZd eVTY_`]`Xj ac`gZUVd R =B6II #=cVj BZeVcRefcV 6cTYZeVTefcV W`c
IfdeRZ_RS]V IjdeV^d$ V_RS]Z_X =B fdVcd acVgZ`fd]j pdVVZ_X eYc`fXY R X]Rdd URc\]jq e` dVV
T]VRc]j(

4JHIHK>= (J<ABL><LMJ>
#7=;8/>.=387
JYV ac`a`dVU =B6II r e` RTYZVgV R]] eYV cVbfZcVU RdaVTed `W R =B V_gZc`_^V_e Z_T]fUZ_X
ecR_daRcV_Tj ' T`_dZded `W XcVj `S[VTed& ^VeRUReR R_U dVcgZTVd `aVcReZ_X `gVc R gZcefR]ZdVU
V'Z_WcRdecfTefcV SRdVU `_ =H?9d #Rd ac`a`dVU Z_ #@VWWVcj R_U 6ddVcd`_ ,**3$ `c 8BEK9
eVTY_`]`Xj #W`c R dfcgVj R_U R_R]jdZd dVV #ITYfSVce& @VWWVcj& DVZUVT\Vc'Bfek ,*+*$$ eYfd Z_
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eYV dR^V U`^RZ_ Rd eYRe Z_ hYZTY cVdVRcTYVcd U` eYVZc `eYVc h`c\( ?_ eYZd hRj RTeZgZeZVd
Rdd`TZReVU hZeY =B RcV _`e UZg`cTVU Wc`^ `SdVcgReZ`_& ViaVcZ^V_eReZ`_& dZ^f]ReZ`_ `c
ac`[VTe ^R_RXV^V_e(

";0@ &-40.=<
?e Zd ViaVTeVU eYRe eYV XcVj `S[VTed hZ]] SV YVeVc`XV_V`fd #VZeYVc Z_ eYV ]`TR] T`]]VTeZ`_ `c

eYV gZcefR] T`]]VTeZ`_ `SeRZ_VU Sj RTTVddZ_X RTc`dd YVeVc`XV_V`fd UZdecZSfeVU =B
cVa`dZe`cZVd$ R_U `W gRcZ`fd #^f]eZ$^VUZR ejaVd( JYV `_]j RcTYZeVTefcR] ac`S]V^d T`_TVc_Z_X
eYV `S[VTed RcV e` V_dfcV eYRe Raac`acZReV dVcgZTVd RcV RgRZ]RS]V e` feZ]ZdV eYV^ #dVV ]Zde `W
Wf_TeZ`_d Z_ dVTeZ`_ +(,$( JYZd Z^a]ZVd cZTY ^VeRUReR cV]ReVU e` eYV `S[VTed e` TYRcRTeVcZdV
eYV hRj Z_ hYZTY eYVj RcV feZ]ZdVU(

%0=,/,=, 18; ";0@ &-40.=<
JYVcV RcV dVgVcR] T]RddZWZTReZ`_d `W ^VeRUReR R_U ^f]eZa]V deR_URcUd RTc`dd ^R_j U`^RZ_d
`W dTY`]Rc]j cVdVRcTY( JYV T]RddZWZTReZ`_ `W ^VeRUReR dY`f]U cV]ReV e` eYV afca`dVd W`c hYZTY
Ze hZ]] SV feZ]ZdVU #eYc`fXY dVcgZTVd RgRZ]RS]V e` eYV fdVc$ cV]ReVU e` eYV `S[VTe( <`c ViR^a]V
dTYV^R ^VeRUReR Zd fdVU e` RddfcV Z_eVXcZej hYVcVRd UVdTcZaeZgV ^VeRUReR Zd fdVU ' R^`_X
`eYVc afca`dVd ' W`c UZdT`gVcj(

79;E> $' 1>L9=9L9 /BG=K ?HJ ,J>O 3;C><LK 5>E9L>= LH 6>JNB<>K

I;HL?8; C;J696J6 8ECC;DJI

9ZdT`gVcj 9VdTcZaeZgV Cf]eZTYRcRTeVcdVe& ^f]eZ]Z_XfR]

CR_RXV^V_e ITYV^R
9VdTcZaeZgV
HVdecZTeZgV

DRgZXReZ`_R]
Fc`gV_R_TV
8fcReZ`_)FcVdVcgReZ`_

9VaV_UZ_X `_ eYV ^R_RXV^V_e
ac`TVdd UZWWVcV_e \Z_Ud `W ^VeRUReR
RcV feZ]ZdVU

KeZ]ZdReZ`_ ITYV^R
9VdTcZaeZgV
HVdecZTeZgV
DRgZXReZ`_R]

JYV dTYV^R ^VeRUReR T`__VTed eYV
`S[VTe e` eYV dVcgZTV RddfcZ_X
Z_eVXcZej& eYV UVdTcZaeZgV ^VeRUReR
RddfcVd cV]VgR_TV R_U eYV cVdecZTeZgV
^VeRUReR RddfcVd cZXYed& dVTfcZej&
acZgRTj T`^a]ZR_TV

K_UVcdeR_UZ_X 9VdTcZaeZgV
Fc`gV_R_TV

JYV UVdTcZaeZgV ^VeRUReR RddfcVd
cV]VgR_TV( JYV ac`gV_R_TV ^VeRUReR
Z]]f^Z_ReVd eYV Vg`]feZ`_ `W eYV `S[VTe

HV'Ffca`dZ_X ITYV^R
9VdTcZaeZgV
HVdecZTeZgV
DRgZXReZ`_R]
8`_eViefR]
Fc`gV_R_TV
8fcReZ`_)FcVdVcgReZ`_

?_ `cUVc e` cV'fdV R XcVj `S[VTe Rd
^fTY Z_W`c^ReZ`_ RS`fe Ze Rd a`ddZS]V
Zd cVbfZcVU e` RddfcV eYRe eYV cV'fdV
Zd gR]ZU(

8`_eViefR]ZdZ_X 8`_eViefR] <`c ViR^a]V a]RTZ_X eYV `S[VTe Z_ eYV
T`_eVie `W R cVdVRcTY ac`[VTe& `c
cV]ReVU e` R cVdVRcTY WRTZ]Zej

Fc`gV_R_TV Fc`gV_R_TV E_V RdaVTe `W bfR]Zej

FcVdVcgZ_X ) 8fcReZ_X ITYV^R
9VdTcZaeZgV
HVdecZTeZgV
DRgZXReZ`_R]
8`_eViefR]
Fc`gV_R_TV
8fcReZ`_)FcVdVcgReZ`_

6]] ^VeRUReR Zd _VVUVU e` R]]`h cV'
afca`dZ_X Re R ]ReVc eZ^V hYV_ eYV
XcVj `S[VTe TcVRe`c ^Rj SV
f_RgRZ]RS]V

GfR]Zej 6ddVdd^V_e ITYV^R
8`_eViefR]
Fc`gV_R_TV

JYV dTYV^R ^VeRUReR ac`gZUVd
Z_eVXcZej& ac`gV_R_TV ^VeRUReR
UVdTcZSVd eYV `S[VTe Vg`]feZ`_ R_U
T`_eViefR] ^VeRUReR T`gVcd eYV
cVdVRcTY T`_eVie

8]VRc]j eYVcV RcV RUgR_eRXVd ZW eYV ^VeRUReR W`c XcVj `S[VTed Zd de`cVU hZeYZ_ `_V deR_URcU
decfTefcR] V_gZc`_^V_e( 8;H?< ac`gZUVd dfTY R_ V_gZc`_^V_e T`gVcZ_X R]] eYV \Z_Ud `W
^VeRUReR `fe]Z_VU RS`gV& ViTVae dTYV^R hYZTY r Sj UVWZ_ZeZ`_ r cV]ReVd e` eYV T`_TVaefR]&
]`XZTR] R_U aYjdZTR] cVacVdV_eReZ`_ `W eYV `S[VTe hZeYZ_ eYV Y`deZ_X V_gZc`_^V_e( JYV
RgRZ]RSZ]Zej `W eYZd cZTY ^VeRUReR W`c XcVj UReR `S[VTed RddfcVd ecR_daRcV_Tj(
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+*,

)0;?3.0<
IVcgZTVd RcV ViVTfeVU e` Wf]WZ] eYV cVbfZcV^V_ed `W eYV V_U'fdVc( IVcgZTVd& eYV^dV]gVd&
cVbfZcV ^VeRUReR Z_ eYV dR^V hRj Rd XcVj `S[VTed( IVcgZTVd _VVU e` SV UZdT`gVcVU&
^R_RXVU VeT( IVcgZTVd TR_ SV 4
R$ `S[VTe'Z_UVaV_UV_e Z(V( XV_VcZT ac`TVddVd eYRe RTe `_ R_j UReR `c

S$ `S[VTe'UVaV_UV_e Z(V( Z_T]fUZ_X R_U V_T]`dZ_X eYV `S[VTe#d$ e`XVeYVc hZeY eYV ac`TVddVd(
;iR^a]Vd `W #R$ RcV eYV cV]ReZ`_R] R]XVScR `aVcRe`cd #dV]VTe& ac`[VTe& UZWWVcV_TV& f_Z`_& [`Z_$
hYZTY eYV_ RTe `_ R_j cV]ReZ`_R] eRS]V#d$ hYReVgVc eYV UReR de`cVU Z_ eY`dV eRS]Vd(
;iR^a]Vd `W #S$ Z_T]fUV TfccV_Tj T`_gVcdZ`_ dVcgZTVd hYVcV eYV TfccV_e ViTYR_XV cReV
eRS]V Zd Z_T`ca`cReVU hZeYZ_ eYV dVcgZTV R_U Zed Rdd`TZReVU Re`^ZT ac`TVddVd( JYVcV Zd R_
RcXf^V_e eYRe T`^a`dVU dVcgZTVd dY`f]U eYV^dV]gVd SV UVdTcZSVU Sj ^VeRUReR R_U T`_eRZ_

S`eY ac`TVddVd R_U `S[VTed& VRTY `W hYZTY Zd R]d` UVdTcZSVU Sj ^VeRUReR(

+B@MJ> $' 6>JNB<>" 3;C><L" 4JH<>KK 1>L9=9L9

>`hVgVc& hYVcVRd `S[VTed TR_ SV T`]]VTeVU e`XVeYVc Z_ T`]]VTeZ`_d #fdfR]]j Rd R dVe `W
dZ^Z]Rc `S[VTed SRdVU `_ d`^V aRcR^VeVcd V(X( R]] XcVj `S[VTed XV_VcReVU Z_ ,*+* cV]ReZ_X
e` X]`SR] hRc^Z_X R_U T]Z^ReV TYR_XV$ dVcgZTVd R]d` ^Rj SV T`^a`dVU r eYRe Zd Xc`fad `W

Re`^ZT dVcgZTVd RcV ]Z_\VU e`XVeYVc Z_ d`^V `cUVcVU WRdYZ`_ e` ViVTfeV eYV cVbfZcV^V_ed `W
eYV V_U'fdVc( 6 dZ^a]V dVbfV_TV `W dVcgZTVd #V(X( dV]VTe& T`f_e$ Zd R dZ^a]V h`c\W]`h( 6
^`cV T`^a]Vi h`c\W]`h YRd UVTZdZ`_ a`Z_ed R_U ScR_TYVd( >`hVgVc& W`c cVRd`_d `W
aVcW`c^R_TV R_U cVdZ]ZV_TV r VdaVTZR]]j Z_ R YVeVc`XV_V`fd UZdecZSfeVU V_gZc`_^V_e r eYV
T`^a`dZeZ`_ TR_ Z_T]fUV ^f]eZa]V aRcR]]V] ecRT\d `W h`c\W]`h hZeY cVa]ZTReVU dVcgZTVd( ?e Zd
_VTVddRcj eYRe VRTY dVcgZTV TR_ SV ViVTfeVU R_jhYVcV r UVaV_UZ_X `_ cVbfZcV^V_ed `W
aVcW`c^R_TV& dVTfcZej VeT r hYZTY UV^R_Ud eYRe eYV dVcgZTVd RcV ^`SZ]V r eYRe Zd eYV

ac`XcR^ T`UV TR_ SV ^`gVU e` eYV ]`Tfd `W ViVTfeZ`_( JYZd ]VRUd e` eYV cVbfZcV^V_e W`c
dV]W'`cXR_ZdZ_X #T`^a`dZ_X& ^R_RXZ_X& `aeZ^ZkZ_X$ dVcgZTVd SVTRfdV eYV T`^a]ViZej `W
^ReTYZ_X eYV cVbfZcV^V_e #Z_T]fUZ_X _`_'Wf_TeZ`_R] RdaVTed dfTY Rd aVcW`c^R_TV& dVTfcZej&
RUYVcV_TV e` R dVcgZTV ]VgV] RXcVV^V_e `c bfR]Zej `W dVcgZTV$ e` eYV ViVTfeZ`_ V_gZc`_^V_e
#UZdecZSfeVU& YVeVc`XV_`fd& aRcR]]V]& ^f]eZ'eV_R_eVU$ Zd e`` XcVRe R_U e`` Uj_R^ZT W`c
Yf^R_ ^R_RXV^V_e(

MZeYZ_ eYV RcTYZeVTefcV eRd\ Xc`fa `W Vfc`8H?I& R dVe `W dVcgZTVd W`c R_j 8;H?<'8H?I Zd
SVZ_X UZdTfddVU(

%0=,/,=, 18; )0;?3.0<
JYV dVcgZTVd ac`gZUVU cVbfZcV ^VeRUReR Z_ `cUVc W`c eYV^ e` SV feZ]ZdVU R_U r ^`cV
Z^a`ceR_e]j r W`c eYV^ e` SV feZ]ZdVU T`ccVTe]j(

+( ITYV^R ^VeRUReR4 R_R]`X`fd e` eYV dTYV^R T`_ec`]]Z_X Z_eVXcZej Z_ R UReR `S[VTe Zd
fdVU e` RddfcV Z_eVXcZej Z_ eYV dVcgZTV aRceZTf]Rc]j Z_ eYV aRcR^VeVcd R_U Z_afe)`feafe
UVT]RcReZ`_d5

,( DRgZXReZ`_R] ^VeRUReR4 R_R]`X`fd e` eYRe W`c UReR `S[VTed Zd fdVU e` ]`TReV eYV
dVcgZTV4

70691.0 308,/,8,

4-20.84-20.8 308,/,8, 564.077 308,/,8,

&!%#"* '(&"#))

)#(+$"#
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-( 9VdTcZaeZgV ^VeRUReR4 R_R]`X`fd e` eYRe W`c UReR `S[VTed Zd fdVU e` UZdT`gVc eYV
dVcgZTV R_U eYV_ #e`XVeYVc hZeY eYV dTYV^R R_U cVdecZTeZgV ^VeRUReR$ e` RddfcV WZe_Vdd
W`c afca`dV5

.( HVdecZTeZgV ^VeRUReR4 R_R]`X`fd e` eYRe W`c UReR `S[VTed RddfcVd V_W`cTV^V_e W` _`_'
Wf_TeZ`_R] ac`aVceZVd `W eYV dVcgZTV dfTY Rd aVcW`c^R_TV& dVTfcZej& acZgRTj& cZXYed
^R_RXV^V_e& #^ZTc`'$aRj^V_e W`c fdRXV5

/( Fc`gV_R_TV ^VeRUReR4 R_R]`X`fd e` eYRe W`c UReR `S[VTed cVT`cUd eYV ecR_dZeZ`_ deReVd
`W eYV dVcgZTV Rd Ze Vg`]gVd5

0( 8fcReZ`_)FcVdVcgReZ`_ ^VeRUReR4 R_R]`X`fd e` eYRe W`c UReR `S[VTed cVT`cUd eYV
RUUZeZ`_R] Z_W`c^ReZ`_ cVbfZcV e` RddfcV #R$ acVdVcgReZ`_ `W eYV dVcgZTV T`UV R_U
U`Tf^V_eReZ`_ #daVTZWZTReZ`_$ `gVc eZ^V V(X( eYc`fXY ^VUZR T`_gVcdZ`_ R_U Vg`]feZ`_5
#S$ TfcReZ`_ dfTY eYRe eYV afca`dV R_U TYRcRTeVcZdeZTd ^Rj SV f_UVcde``U Z_ WfefcV

eZ^V5
1( 8`_eViefR] ^VeRUReR4 R_R]`X`fd e` eYRe W`c UReR `S[VTed UVdTcZSZ_X Y`h eYV dVcgZTV WZed

hZeYZ_ R T`_eVie `W `eYVc cVdVRcTY Z_W`c^ReZ`_ dfTY Rd ac`[VTed& `cXR_ZkReZ`_d&
WRTZ]ZeZVd& VbfZa^V_e VeT( 8;H?< Zd eYV acVWVccVU deR_URcU W`c fdV YVcV(
JYV RgRZ]RSZ]Zej `W eYZd cZTY ^VeRUReR W`c dVcgZTVd Z_ eYV =B U`^RZ_ RddfcVd
ecR_daRcV_Tj(

*HG<EMKBHG
JYV ac`a`dVU =B6II RcTYZeVTefcV RTYZVgVd ecR_daRcV_Tj eYc`fXY dVgVcR] ^VTYR_Zd^d4
+( V_T`fcRXZ_X eYV ac`gZdZ`_ `W Wf]] ^VeRUReR fdZ_X 8;H?< e` T`gVc R]] RdaVTed `W eYV XcVj

UReR `S[VTe eYfd ^RiZ^ZkZ_X eYV a`eV_eZR] feZ]ZdReZ`_ R_U ac`gZUZ_X Z_W`c^ReZ`_ cV]ReZ_X
e` Z_eVXcZej R_U bfR]Zej5

,( V_T`fcRXZ_X eYV ac`gZdZ`_ `W Wf]] ^VeRUReR fdZ_X 8;H?< e` T`gVc R]] RdaVTed `W dVcgZTVd
eYfd ^RiZ^ZkZ_X eYV a`eV_eZR] feZ]ZkReZ`_ #Z_T]fUZ_X Z_ T`^a`dVU dVcgZTVd$ R_U ac`gZUZ_X

Z_W`c^ReZ`_ cV]ReZ_X e` Z_eVXcZej R_U bfR]Zej5
-( eYc`fXY 8;H?< UVWZ_Z_X ^VeRUReR hZeY W`c^R] dj_eRi #W`c cV]ZRS]V T`^afeVc ac`TVddZ_X$

R_U UVT]RcVU dV^R_eZTd #W`c T`^afeVc `c Yf^R_ f_UVcdeR_UZ_X$5
.( eYc`fXY 8;H?< ac`gZUZ_X R UReR ^`UV] hYZTY cVT`cUd eYV UReV)eZ^V Z_eVcgR] Rdd`TZReVU

hZeY R_j cV]ReZ`_dYZa SVehVV_ eh` SRdV V_eZeZVd( JYZd ac`gZUVd Rfe`^ReZTR]]j R
ac`gV_R_TV ecRT\ R_U R]d` TR_ SV fdVU W`c _`_'Wf_TeZ`_R] RdaVTed dfTY Rd dVTfcZej&

acZgRTj& cZXYed cVdecZTeZ`_d5
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#6ddVcd`_ R_U @VWWVcj ,**.$ 6ddVcd`_& 65 @VWWVcj& A(=(5 nHVdVRcTY Efeafe FfS]ZTReZ`_d R_U 8H?Io Z_ 6 DRdV& = gR_
=c``eV] #;Ud$ Fc`TVVUZ_Xd 8H?I,**. 8`_WVcV_TV& BVfgV_ K_ZgVcdZej FcVdd ?I7D 3* /201 -2-3 CRj ,**. aa ,3'.*
#RgRZ]RS]V f_UVc hhh(Vfc`TcZd(`cX $

#6ddVcd`_ R_U @VWWVcj ,**/$ 6ddVcd`_& 65 @VWWVcj& A(=(5 nHVdVRcTY Efeafe FfS]ZTReZ`_d R_U 8H?Io JYV =cVj @`fc_R]
g`]f^V + _f^SVc +4 IacZ_X ,**/ JVieHV]VRdV)=cVj_Ve ?IID +/1.'+130 aa/'2

#8;H?<$ hhh(Vfc`TcZd(`cX)TVcZW

#98$ Yeea4))hhh(`T]T(`cX4/*.0)cVdVRcTY)UfS]Z_QT`cV)

#9IaRTV$ 9IaRTV cVa`dZe`cj ac`UfTe Y`^VaRXV Yeea4))hhh(UdaRTV(`cX)

#VFfSd$ VFfSd cVa`dZe`cj ac`UfTe Y`^VaRXV Yeea4))VafSd(TT]cT(RT(f\)

#VacZ_ed$ VFcZ_ed cVa`dZe`cj ac`UfTe Y`^VaRXV Yeea4))hhh(VacZ_ed(`cX)

#<VU`cR$ <VU`cR cVa`dZe`cj ac`UfTe Y`^VaRXV Yeea4))hhh(WVU`cR(Z_W`)

#<H?96$ Yeea4))WcZUR(fZ`(_`

#@VWWVcj +333$ @VWWVcj& A =4 n6_ 6cTYZeVTefcV W`c =cVj BZeVcRefcV Z_ R H R_U 9 8`_eVieo Fc`TVVUZ_Xd =B"33 #=cVj
BZeVcRefcV$ 8`_WVcV_TV MRdYZ_Xe`_ 98 ETe`SVc +333 Yeea4))hhh(\`_SZS(_])XcVj_Ve)WcR^V.(Ye^

#@VWWVcj& ,***$( @VWWVcj& A =4 nCVeRUReRo4 Z_ 7cZ_\\V^aVc&@5 BZ_UV_Tc`_R&;5 I`]gSVcX&6 #;Ud$4 n?_W`c^ReZ`_ IjdeV^d

;_XZ_VVcZ_Xo IacZ_XVc LVc]RX& B`_U`_ ,***( ?I7D +'2/,--'-+1'*(

#@VWWVcj ,**.R$ @VWWVcj& A(=(5 n=H?9d& 9ReRSRdVd R_U ?_W`c^ReZ`_ IjdeV^d ;_XZ_VVcZ_X HVdVRcTYo Z_ 7VceZ_`&;5
8YcZde`U`f]R\Zd&I5 F]Vi`fdR\Zd&95 8YcZde`aYZVd&L5 A`fSRcR\Zd&C5 7`Y^&A5 <VccRcZ&; #;Ud$ 6UgR_TVd Z_ 9ReRSRdV
JVTY_`]`Xj ' ;97J ,**. IacZ_XVc BD8I,33, aa-'+0 ?I7D -'/.*',+,**'* CRcTY ,**.

#@VWWVcj ,**.S$ @VWWVcj& A(=(5 nJYV DVh JVTY_`]`XZVd4 TR_ 8H?Id 7V_VWZeo Z_ 6 DRdV& = gR_ =c``eV] #;Ud$ Fc`TVVUZ_Xd
8H?I,**. 8`_WVcV_TV& BVfgV_ K_ZgVcdZej FcVdd ?I7D 3* /201 -2-3 CRj ,**. aa 11'22 #RgRZ]RS]V f_UVc
hhh(Vfc`TcZd(`cX $

#@VWWVcj ,**/$ A = @VWWVcj 8H?Id& 6cTYZeVTefcVd R_U 8;H?< 88BH8'H6B JVTY_ZTR] HVa`ce H6B'JH',**/'**- #,**/$

#@VWWVcj R_U 6ddVcd`_ ,**.$ A = @VWWVcj& 6 = I 6ddVcd`_5 HV]ReZ_X ?_eV]]VTefR] Fc`aVcej Fc`UfTed e` eYV 8`ca`cReV
8`_eVie5 Fc`TVVUZ_Xd =cVj BZeVcRefcV 0 8`_WVcV_TV& DVh O`c\& 9VTV^SVc ,**.5 JVieHV]VRdV5 ?I7D 3*'11.2.'*-'/

#@VWWVcj R_U 6ddVcd`_ ,**/$ A = @VWWVcj& 6 = I 6ddVcd`_ n=cVj Z_ eYV H!9 Fc`TVddo5 Fc`TVVUZ_Xd =cVj BZeVcRefcV 1
8`_WVcV_TV& DR_Tj& 9VTV^SVc ,**/5 JVieHV]VRdV5 ?I7D 3*'11.2.'*0'N ?IID +-20',-+0

#@VWWVcj R_U 6ddVcd`_ ,**0R$ AVZeY = @VWWVcj& 6__V 6ddVcd`_4 n8H?I 8V_ecR] HV]ReZ_X ?_W`c^ReZ`_ IjdeV^o Z_ 6__V
=R^d IeVZ_V 6ddVcd`_& ;UfRcU @ IZ^`_d #;Ud$ n;_RS]Z_X ?_eVcRTeZ`_ R_U GfR]Zej4 7Vj`_U YV >R_dVReZT BVRXfVo5
Fc`TVVUZ_Xd 2eY ?_eVc_ReZ`_R] 8`_WVcV_TV `_ 8fccV_e HVdVRcTY ?_W`c^ReZ`_ IjdeV^d 8H?I,**0 8`_WVcV_TV& 7VcXV_&
CRj ,**0 aa+*3'+,* BVfgV_ K_ZgVcdZej FcVdd ?I7D 312 3* /201 /-0 +

#@VWWVcj R_U 6ddVcd`_ ,**0S$ AVZeY = @VWWVcj& 6__V 6ddVcd`_4 nIfaa`ceZ_X eYV HVdVRcTY Fc`TVdd hZeY R 8H?Io Z_ 6__V
=R^d IeVZ_V 6ddVcd`_& ;UfRcU @ IZ^`_d #;Ud$ n;_RS]Z_X ?_eVcRTeZ`_ R_U GfR]Zej4 7Vj`_U eYV >R_dVReZT BVRXfVo5
Fc`TVVUZ_Xd 2eY ?_eVc_ReZ`_R] 8`_WVcV_TV `_ 8fccV_e HVdVRcTY ?_W`c^ReZ`_ IjdeV^d 8H?I,**0 8`_WVcV_TV& 7VcXV_&
CRj ,**0 aa +,+'+-* BVfgV_ K_ZgVcdZej FcVdd ?I7D 312 3* /201 /-0 +

#@VWWVcj R_U 6ddVcd`_ ,**0T$ AVZeY = @VWWVcj& 6__V 6ddVcd`_4 n>jaVcRTeZgV =cVj ES[VTedo Fc`TVVUZ_Xd =cVj BZeVcRefcV
2 8`_WVcV_TV #=B2$& DVh Ec]VR_d& 9VTV^SVc ,**05 JVieHV]VRdV5 ?I7D 3*'11.2.'*2'0( ?IID +-20',-+0 5 D`( 2'*0'N

#@VWWVcj R_U 6ddVcd`_ ,**1$ AVZeY = @VWWVcj& 6__V 6ddVcd`_4 n=cVjdTRaVo EaV_Z_X FRaVc Z_ Fc`TVVUZ_Xd =cVj
BZeVcRefcV 3 8`_WVcV_TV 6_ehVca #=B3$ +*'++ 9VTV^SVc ,**1 aa3'+.5 JViecV]VRdV& 6^deVcUR^5 ?IID +-20',-+0

#@VWWVcj R_U 6ddVcd`_ ,**2$ AVZeY = @VWWVcj& 6__V 6ddVcd`_4 n?DJ;H;IJo Fc`TVVUZ_Xd =cVj BZeVcRefcV 8`_WVcV_TV
6^deVcUR^ 2'3 9VTV^SVc ,**2 Z_ JV_eY ?_eVc_ReZ`_R] 8`_WVcV_TV `_ =cVj BZeVcRefcV 4 9VdZX_Z_X eYV =cVj =cZU W`c
?_W`c^ReZ`_ I`TZVej& 2'3 9VTV^SVc ,**2& ITZV_TV FRc\ 6^deVcUR^& JYV DVeYVc]R_Ud VU( Sj 9`^Z_ZT @( <RcRTV R_U
@Vccj <cR_ekV_ 5 =cVjDVe& =cVj BZeVcRefcV DVeh`c\ IVcgZTV( ' 6^deVcUR^ 4 JVieHV]VRdV& <VScfRcj ,**3( =B'8`_WVcV_TV
dVcZVd& ?IID +-20',-+05 D`( +*( ' ?I7D 312'3*'11.2.'++'+(

#C6H8$ Yeea4)) Yeea4))hhh(]`T(X`g)^RcT)

#FKH;$ Yeea4)) Yeea4))hhh(ReZcR(U\)V_)afcV)

#H9<$ Yeea4))hhh(h-(`cX)H9<)

ITYfSVce& @VWWVcj& DVZUVT\Vc'Bfek ,*+* nJYV <fefcV `W 8]`fU 8`^afeZ_Xo
Yeea4))T`cUZd(Vfc`aR(Vf)Wa1)ZTe)ddRZ)U`Td)T]`fU'cVa`ce'WZ_R](aUW (

#NCB$ Yeea4))hhh(h-(`cX)NCB)

#P-3(/*$ Yeea4)) Yeea4))hhh(]`T(X`g)k-3/*)RXV_Tj)
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Crds_W <SXXSda S`V LS_gW^W DSb^g` $Li[flWd^S`V%

!'453&(5
/K?R ECM?K;MNK? B;L BCLMHKC=;EER IE;R?> ; D?R KHE? @HK K?L?;K=B?KL CG MB? @C?E> H@ 0CAB&.G?KAR

4BRLC=L #0.4$' ,HGL?JN?GMER ,.52 #.NKHI?;G 3KA;GCS;MCHG @HK 2N=E?;K 5?L?;K=B$ ;L MB?
PHKE>"L E;KA?LM I;KMC=E? IBRLC=L E;<HK;MHKR B;L ;EP;RL <??G @;=CGA MB? =B;EE?GA? H@
>CLMKC<NMCGA ;G> ;K=BCOCGA AK?R F;M?KC;E' 1GO?GCH% ;G HI?G&LHNK=? K?IHLCMHKR LH@MP;K?% B;L
<??G >?O?EHI?> ;L I;KM H@ ,.52"L CGLMCMNMCHG;E K?IHLCMHKR LMK;M?AR MH ;GLP?K MB?L? G??>L'
1G MBCL >H=NF?GM P? >?L=KC<? BHP MB? I;KMC=NE;K =HGM?QM H@ AK?R ECM?K;MNK? PCMBCG MB? 0.4
=HFFNGCMR LB;I?> MB? >?O?EHIF?GM H@ 1GO?GCH' 7? @H=NL HG MB? LMK;M?AC?L MB;M B;O? <??G

?LM;<ECLB?> CG HK>?K MH IKH=?LL AK?R F;M?KC;E PCMBCG MB? LH@MP;K? ;G> P? ;G;ERL? BHP CM CL
NL?> CG ; K?;E IKH>N=MCHG ?GOCKHGF?GM% MB? ,.52 -H=NF?GM 6?KO?K #,-6$'
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*,64 MZW >gdabWS` HdYS`[lSf[a` Xad GgU^WSd KWeWSdUZ [` @W`WhS [e fZW iad^V#e ^SdYWef
bSdf[U^W bZke[Ue ^STadSfadk* Hd[Y[`S^^k Xag`VWV [` -510 Tk -. >gdabWS` Uag`fd[We( <>KG ZSe
WefST^[eZWV S ea^[V dWbgfSf[a` [` eU[W`f[X[U dWeWSdUZ fZdagYZagf Z[efadk* <>KG [e UgddW`f^k
dg` Tk ., >gdabWS` _W_TWd efSfWe i[fZ ahWd 0, SVV[f[a`S^ bSdf[U[bSf[`Y aTeWdhWde $efSfWe
S`V adYS`[lSf[a`e%* 9Tagf 4(,,, eU[W`f[efe Xda_ Sdag`V 14, g`[hWde[f[We Ua_W fa <>KG fa
iad] a` fZW[d dWeWSdUZ* MZW _S[` UgddW`f dWeWSdUZ bdaYdS_ Sf <>KG [e fZW EA< $ESdYW
ASVda` <a^^[VWd%( fZW ^SdYWef $S .3]_ d[`Y aX egbWdUa`VgUf[`Y _SY`Wfe% S`V _aef baiWdXg^
SUUW^WdSfad( e_SeZ[`Y bSdf[U^We faYWfZWd fa g`VWdefS`V fZW TSe[U Ua`ef[fgW`f aX _SffWd*
HhWd S fZageS`V bgT^[USf[a`e SdW bgT^[eZWV kWSd^k Tk <>KG eU[W`f[efe [` WefST^[eZWV
\agd`S^e*
/,5 *IGGNHDMR MZW A[YZ >`WdYk IZke[Ue $A>I% Ua__g`[fk [e Wef[_SfWV fa ZShW STagf
.,(,,, eU[W`f[efe* Bf WeeW`f[S^^k Ua_bd[eWe dWeWSdUZWde iad][`Y [` fZW _S\ad bSdf[U^W bZke[Ue
^STadSfad[We Sdag`V fZW iad^V egUZ Se <>KG( =Wek $@Wd_S`k% ?Wd_[^ST $NL9%( LE9< $NL9%
S`V D>D $CSbS`%*

$07*0-1
B`hW`[a [e S` [`fWYdSfWV V[Y[fS^ ^[TdSdk ekefW_ Q-R ad[Y[`S^^k VWhW^abWV Sf <>KG fa dg` fZW
<>KG =aUg_W`f LWdhWd $<=L%* Bf [e UgddW`f^k a`W aX fZW ^SdYWef [`ef[fgf[a`S^ dWbae[fad[We
iad^Vi[VW* Bf iSe efSdfWV ahWd -1 kWSde SYa S`V ZSe _SfgdWV fZdagYZ _S`k dW^WSeW UkU^We*
B`hW`[a [e S @IE. HbW` LagdUW bda\WUf TSeWV a` S` 9bSUZW+OL@B'IkfZa`'FkLJE
SdUZ[fWUfgdW* Bfe _aVg^Sd VWe[Y` W`ST^We [f fa eWdhW S i[VW hSd[Wfk aX dWcg[dW_W`fe( Xda_ S
_g^f[_WV[S V[Y[fS^ aT\WUf dWbae[fadk( fa S iWT \agd`S^( fa S Xg^^k Xg`Uf[a`S^ V[Y[fS^ ^[TdSdk*
MZW VWhW^ab_W`f efdSfWYk geWV fa [_b^W_W`f B`hW`[a W`egdWe fZSf [f [e X^Wj[T^W [` WhWdk
^SkWd* ;W[`Y TSeWV a` abW` efS`VSdVe egUZ Se F9K<PFE S`V H9B)IFA .*, [fe
[`fWdabWdST[^[fk i[fZ afZWd V[Y[fS^ ^[TdSd[We [e YgSdS`fWWV* ASh[`Y TWW` ad[Y[`S^^k VWe[Y`WV fa
UabW i[fZ fZW <>KG dWcg[dW_W`fe Xad V[Y[fS^ aT\WUf _S`SYW_W`f( B`hW`[a [e eg[fST^W Xad
_[VV^W)fa)^SdYW eUS^W V[Y[fS^ dWbae[fad[We $-,,DT-,F dWUadVe%*

.K@R 3<M@KD<F <M *,64

B`hW`[a eaXfiSdW iSe Tad` [` S d[UZ YdWk ^[fWdSfgdW bdaVgU[`Y W`h[da`_W`f Q.R* H`W WSd^k
_S\ad [_bSUf a` fZW A>I Ua__g`[fk( S`V Tk Ua`eWcgW`UW a` fZW VWhW^ab_W`f aX B`hW`[a
iSe fZW VWX[`[f[a` aX S efda`Y ba^[Uk faiSdVe fZW V[eeW_[`Sf[a` aX fZW iad] Va`W Sf <>KG*
B`VWWV fZW Ua`hW`f[a` fZSf WefST^[eZWV <>KG [` -510 efSfWe fZSf n8'''9 MB? K?LNEML H@ CML
?QI?KCF?GM;E ;G> MB?HK?MC=;E PHKD LB;EE <? IN<ECLB?> HK HMB?KPCL? F;>? A?G?K;EER
;O;CE;<E?o Q/R* MZW [_b^[WV abW``Wee aX fZ[e _[ee[a` XadYWV S efda`Y [VWS aX dWeba`e[T[^[fk
Xad fZW Ua__g`[fk fa Y[hW SUUWee `af a`^k fa bgT^[eZWV VaUg_W`fe( Tgf S^ea fa SVV[f[a`S^
_SfWd[S^ bdaVgUWV Tk fZW adYS`[lSf[a`* <>KG TW[`Y S` [`fWd`Sf[a`S^ adYS`[lSf[a`( [`ha^h[`Y
Ua^^STadSf[a`e i[fZ S ^SdYW `g_TWd aX g`[hWde[f[We S`V [`ef[fgf[a`e( WXX[U[W`f eZSd[`Y aX
[`Xad_Sf[a` iSe S bd[_Sdk Ua`UWd` `af a`^k Xad eU[W`f[X[U dWeg^fe( Tgf S^ea Xad S^^ fZW
_SfWd[S^ `WUWeeSdk Xad YaaV UaadV[`Sf[a` S`V bdabWd dg``[`Y aX fZW WjbWd[_W`fe6

& ?[def bgT^[eZWV [` fZW @E-. <a`XWdW`UW IdaUWWV[`Ye( ?WTdgSdk .,--
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W`Y[`WWd[`Y VdSi[`Ye( fWUZ`[US^ dWbadfe( `afWe( WfU* Ua`fS[`[`Y [_badfS`f eU[W`f[X[U ad
fWUZ`[US^ VSfS( Tgf `af eg[fST^W Xad bgT^[USf[a` [` \agd`S^e*

9` [_badfS`f fdW`V fZSf faa] aXX S_a`Y A>I dWeWSdUZWde _adW fZS` 1, kWSde SYa iSe fZW
ZST[f aX _S[^[`Y fa fZW[d bWWde bd[`fWV Uab[We aX fZW[d iad] Sf fZW f[_W aX egT_[ee[a` fa
\agd`S^e Q0R( dWVgU[`Y Tk eWhWdS^ _a`fZe fZW SUUWee fa dWeg^fe aX S baee[T^k _S\ad
[_badfS`UW [` fZW Ua`fWjf aX fZW ^STadSfadk6 _SUZ[`We S`V faa^e Tg[^f Xad fZW <>KG
WjbWd[_W`fe TW[`Y Y[S`f S`V fWUZ`[US^^k SVhS`UWV bdafafkbWe( fZWk dWcg[dW eWhWdS^
[fWdSf[a`e aX abf[_[lSf[a`e iZ[UZ US` TW bWdXad_WV fZdagYZ fZW S`S^ke[e aX WSd^k
WjbWd[_W`fS^ dWeg^fe* KWVgU[`Y fZW VgdSf[a` aX fZWeW UkU^We iSe `WUWeeSdk fa ZW^b ]WWb[`Y
fZW Uaef aX fZW WjbWd[_W`fe Se ^ai Se baee[T^W*
>Sd^k WjbWd[_W`fS^ dWeg^fe iag^V S^ea TW geWV Se [`bgf Tk fZWadWf[US^ bZke[U[efe [` adVWd fa
dWX[`W Wj[ef[`Y fZWad[We ad Tg[^V `Wi a`We( S`V egYYWef `Wi SdWSe aX efgVk Xad WjbWd[_W`fS^
bZke[Ue Q1R*

9`afZWd WSd^k Ua`UWd` WjbdWeeWV Tk fZW dWeWSdUZWde Sf <>KG iSe e[_b^k dW^SfWV fa fZW
bZke[US^ SUUWee fa YdWk ^[fWdSfgdW* Bf [e Ua__a` Xad eWhWdS^ fZageS`Ve aX eU[W`f[efe S`V
W`Y[`WWde fa iad] a` fZW eS_W WjbWd[_W`f VgW fa [fe Ua_b^Wj[fk S`V e[lW* 9 YWaYdSbZ[US^
V[efd[Tgf[a` aX fZW WjbWdfe [e [`Wh[fST^W( Ua`e[VWd[`Y TafZ fZW Uag`fdk aX ad[Y[` aX fZWeW
WjbWdfe S`V ^aUSf[a` a` fZW WjbWd[_W`f$e% e[fW$e% Xad bdSUf[US^ dWSea`e* <aadV[`Sf[a` aX
egUZ ^SdYW bda\WUfe [e a`^k baee[T^W fZdagYZ Xad_S^( id[ffW` Xad_e* MZSf bSdf[Ug^Sd `WWV aX
Y[h[`Y SUUWee fa S ^SdYW S_ag`f aX [`Xad_Sf[a` [` S` W^WUfda`[U iSk dWeg^fWV [` fZW UdWSf[a`
aX fZW Oad^V O[VW OWT [` -545( Se S bdabaeS^ Tk M[_ ;Wd`Wde EWW Q2R*

B` fZW ^Sef fia VWUSVWe( A>I Ua`f[`gWV fa b[a`WWd ea^gf[a`e [` eUZa^Sd^k Ua__g`[USf[a`e*
LIBK>L( fZW LE9< $LfS`XadV E[`WSd 9UUW^WdSfad% ^[fWdSfgdW VSfSTSeW TWUS_W [` -55- fZW
X[def iWT eWdhWd [` fZW NL9 S`V fZW X[def a`^[`W VSfSTSeW [` fZW iad^V Q3R* MZW eS_W kWSd
SdP[h*adY $`S_WV Sf fZW f[_W !E9GE bdWbd[`f SdUZ[hW!% abW`WV [fe iWT Xda`fW`V( X[def Se
dWbae[fadk aX bZke[Ue bdWbd[`fe TWXadW WjbS`V[`Y fa afZWd X[W^Ve aX eU[W`UW* B` -55/ <>KG
dW^WSeWV [fe bdWbd[`fe VSfSTSeW a` fZW iWT Se S` WSd^k hWde[a` aX fZW B`hW`[a eaXfiSdW( i[fZ
fZW [`[f[S^ YaS^ aX Xg^X[^^[`Y <>KG#e `WWVe aX SUUWee fa YdWk ^[fWdSfgdW*

0HO@HDI AIK .K@R 2DM@K<MNK@

B` fZ[e eWUf[a` iW dWh[Wi fZW efdSfWY[We SVabfWV [` B`hW`[a fa egbbadf fZW _S`SYW_W`f aX
YdWk ^[fWdSfgdW* >jS_b^We aX Sbb^[USf[a`e fa dWS^ bdaVgUf[a` ekefW_e dg``[`Y B`hW`[a SdW
Y[hW`* B` bSdf[Ug^Sd `g_TWde Y[hW` [` fZW Xa^^ai[`Y bSdSYdSbZe SdW gbVSfWV efSf[ef[Ue aX fZW
<>KG =aUg_W`f LWdhWd $baiWdWV Tk B`hW`[a% Xad GahW_TWd .,-,*
3)6*;32 <L >IK@ G@M<?<M< AIKG<M
F9K<PFE [e fZW UadW T[T^[aYdSbZ[U _WfSVSfS Xad_Sf aX B`hW`[a* Bf aXXWde S^^ fZW dWcg[dWV
X^Wj[T[^[fk fa _aVW^ S YdWSf hSd[Wfk aX V[Y[fS^ SeeWfe* ;W[`Y S ^[TdSdk efS`VSdV( F9K<PFE
aXXWde fZW SVhS`fSYW aX TW[`Y iW^^)]`ai` Tk bdaXWee[a`S^ ^[TdSd[S`e( Y[h[`Y S g`[cgW UZS`UW
Xad YdWk _SfWd[S^ fa TW UgdSfWV Tk fZW [`ef[fgf[a`S^ ^[TdSdk fWS_* MZW hWdk eS_W faa^e geWV
fa _S`SYW bgT^[eZWV _SfWd[S^ US` TW geWV fa bdaUWee YdWk _SfWd[S^( W`egd[`Y Z[YZWd cgS^[fk
VSfS S`V ZW^b[`Y YdWk ^[fWdSfgdW X[`V [fe iSk _adW fa efS`VSdV [`ef[fgf[a`S^ bdaUWeeWe _adW
WSe[^k*
-F@QD=F@ G@M<?<M<#AIKG<MMDHB F<R@K
9 X^Wj[T^W _WfSVSfS Xad_Sff[`Y ^SkWd [` Ua_T[`Sf[a` i[fZ fZW F9K<PFE Xad_Sf S^^aie fZW
h[egS^[lSf[a` aX bdSUf[US^^k S`k V[Y[fS^ SeeWf i[fZ[` B`hW`[a* 9` SUUWee[T^W AMFE)^[]W _Sd]gb
aXXWde fZW abbadfg`[fk Xad ^[TdSd[S`e fa VWX[`W fZW V[eb^Sk aX fZW _S`SYWV dWUadVe*
9VV[f[a`S^ egbbadf Xad PLEM Sf fZW ^WhW^ aX fZW Xad_Sff[`Y ^SkWd W`ST^We WSek Ua`hWde[a`
Xda_ F9K<PFE fa afZWd PFE X^Shad Xad_Sfe [` S efS`VSdV iSk* <=L geWe -.. V[XXWdW`f
Xad_Sff[`Y fW_b^SfWe( Sbbdaj[_SfW^k ZS^X aX fZW_ TW[`Y geWV fa bdWbSdW eWSdUZ dWeg^fe
agfbgf( S`V fZW afZWd ZS^X bdah[V[`Y VWfS[^WV [`Xad_Sf[a` STagf fZW dWUadVe* MZW fW_b^SfWe
VWS^ i[fZ efS`VSdV bdWbd[`f aT\WUfe( Se iW^^ Se h[VWa( SgV[a ad bZafa Ua`fW`f* <a_T[`WV
i[fZ S Ugefa_[lST^W Ua^^WUf[a` fdWW( [f [e baee[T^W fa aXXWd egT\WUf)TSeWV !badfS^e! dWYSdV^Wee
aX fZW SUfgS^ fkbW aX Ua`fS[`WV _SfWd[S^*
*NLMIGDS<=F@ PIKEAFIP @HBDH@

MZW egT_[ee[a` ekefW_ aX B`hW`[a ^Wfe SV_[`[efdSfade Ua`X[YgdW fZW[d ai` Ugefa_[lWV
iad]X^aie* MZW XdS_Wiad] aXXWde fZW faa^e fa UdWSfW iWT Xda`f)W`Ve Xad geWde fa egT_[f
VSfS $_WfSVSfS S`V X[^We%( S`V S` WjfW`e[T^W eWf aX Xg`Uf[a`e fa bdaUWee fZW Ua^^WUfWV VSfS*
Mkb[US^ iad]X^aie dWeg^f [` fZW UdWSf[a` aX S `Wi dWUadV [` fZW dWbae[fadk* MZS`]e fa fZW
_Sbb[`Y aX fZW Ua^^WUfWV VSfS fa F9K<PFE( fZW X^Wj[T[^[fk aXXWdWV Tk fZW egT_[ee[a` ekefW_
aX B`hW`[a dWYSdV[`Y fZW fkbW aX egbbadfWV VSfS US` TW WjfW`VWV fa fZW SdUZ[hS^ aX fZ[e
VSfS* LgT_[ee[a`e aX B`hW`[a US` S^ea TW fZW efSdf[`Y ba[`f Xad egT\WUf ebWU[X[U \aTe egUZ Se
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H<K $Hbf[US^ <ZSdSUfWd KWUaY`[f[a`% Xad eUS``WV VaUg_W`fe( S`V [_SYW Vai`e[l[`Y Xad fZW
UdWSf[a` aX iWT hWde[a`e* 5- V[XXWdW`f iad]X^aie SdW UgddW`f^k _S[`fS[`WV a` fZW <>KG
=aUg_W`f LWdhWd( ea_W hWdk e[_[^Sd fa fZW TSe[U iad]X^ai VWeUd[TWV STahW S`V afZWd
[_b^W_W`f[`Y Ua_b^Wj dWh[Wi[`Y S`V SbbdahS^ ekefW_e [_b^[USf[`Y fZageS`Ve aX V[XXWdW`f
geWde* 9` ShWdSYW aX _adW fZS` /, VaUg_W`fe [e egT_[ffWV bWd VSk $^Wee Vgd[`Y iWW])
W`Ve% fZdagYZ fZWeW iWT)TSeWV iad]X^aie $/,, VaUg_W`fe bWd VSk iZW` Ua`e[VWd[`Y
S^fWd`Sf[hW [`bgf _WfZaVe%*

*IFF<=IK<MDO@ MIIFL
B`hW`[a egbbadfe fZW UdWSf[a` aX geWd Ydagbe $^aUS^ ad VWd[hWV Xda_ fZW [`ef[fgf[a` [VW`f[fk
_S`SYW_W`f ekefW_% S`V !TSe]Wfe! ^Wff[`Y geWde eZSdW [`Xad_Sf[a` [` S Ua`fda^^WV(
fSdYWfWV _S``Wd* MZ[e XWSfgdW [e bSdf[Ug^Sd^k geWXg^ [` adVWd fa bdah[VW S Ua__g`[fk)TSeWV
eW^WUf[a` aX g`bgT^[eZWV VaUg_W`fe Sf S cgS^[fk fZSf S dS`][`Y S^Yad[fZ_ US``af _SfUZ*
LZSdWV TSe]Wfe US` fZW` aXXWd S XSef UZS`Y[`Y Ua__g`[fk)TSeWV Z[WdSdUZ[US^ efdgUfgdW aX
VSfS fZSf B`hW`[a _S[` `Sh[YST^W Ua^^WUf[a` fdWW US``af bdah[VW* B` GahW_TWd .,-,( <=L
Uag`fWV 2(.01 `a`)W_bfk TSe]Wfe eWf gb Tk 0(131 V[ef[`Uf geWde( UahWd[`Y STagf -," aX
fZW iZa^W SdUZ[hW* 2" aX fZW TSe]Wfe iWdW eZSdWV S_a`Y eWhWdS^ geWde*
B`hW`[a S^ea XWSfgdWe TSe[U Ua__W`f[`Y S`V dWh[Wi[`Y USbST[^[f[We W`ST^[`Y S TWffWd
g`VWdefS`V[`Y aX fZW cgS^[fk aX fZW _SfWd[S^* <a`eWcgW`f^k [f S^ea SdUZ[hWe [`Xad_Sf[a`
STagf fZW VaUg_W`fe iZ[UZ [` fZW bSef iSe ida`Y^k dWYSdVWV Se fdS`e[W`f [`Xad_Sf[a` a`^k*
MZW _aef SUf[hW Ua^^WUf[a` a` <=L( dWYSdV[`Y fZW `g_TWd aX Ua__W`fe( YWfe S` ShWdSYW aX
STagf /, Ua__W`fe bWd VSk fZdagYZ [fe Tg[^f)[` Ua__W`f[`Y ekefW_( gegS^^k a` dWUW`f
iad] TW[`Y g`VWd bWWd)dWh[Wi Sf <>KG*
9UUWee Ua`fda^ S^ea b^Ske S` [_badfS`f da^W [` ZW^b[`Y fZW [`YWef[a` aX YdWk _SfWd[S^6
bdah[V[`Y S` SVWcgSfW( eWUgdW S`V dWefd[UfWV Ua^^STadSf[hW iad]ebSUW Xad VdSXf VaUg_W`fe
[e S` [`UW`f[hW Xad geWde fa _ahW fZW[d iad]X^ai fa S UW`fdS^ eWdhWd( ZW`UW Y[h[`Y _adW
abbadfg`[fk Xad fZW X[`S^ VaUg_W`f fa TW _SVW bgT^[U^k $ad `af% ShS[^ST^W* B`VWWV B`hW`[a
US` SUUa_bS`k VaUg_W`fe fZdagYZ fZW[d ^[XW UkU^W( fZS`]e fa fZW [`fWYdSf[a` aX S`
SVhS`UWV da^W)TSeWV SUUWee Ua`fda^ ekefW_ [`fa fZW X^Wj[T^W iad]X^ai W`Y[`W*
Ma Td[`Y S TWffWd SiSdW`Wee aX fZW cgS^[fk aX fZW _SfWd[S^ fa geWde S`V ZW^b i[fZ fZW
V[eUahWdk aX VaUg_W`fe aX baee[T^W [`fWdWef( B`hW`[a V[eb^Sk dWUa__W`VSf[a` TSeWV a`
VaUg_W`f geSYW efSf[ef[Ue $!4?HIE? PBH OC?P?> MBCL I;A? ;ELH OC?P?>'''!% S`V XWSfgdWe
Vai`^aSV+U[fSf[a` Z[efadk YdSbZe*

7@<K>C @HBDH@ 9 _S\ad Ua`UWd` Xad ^SdYW dWbae[fad[We aX YdWk _SfWd[S^ [e fa bdah[VW S`
WXX[U[W`f iSk fa dWfd[WhW `Wi S`V SdUZ[hWV _SfWd[S^* B`hW`[a [`U^gVWe S hWdk XSef eWSdUZ
W`Y[`W abf[_[lWV Xad ^SdYW dWbae[fad[We $_[^^[a`e aX VaUg_W`fe% a` e[_b^W [`XdSefdgUfgdWe(
Ua_T[`[`Y _WfSVSfS S`V Xg^^fWjf eWSdUZ [` S e[_b^W @aaY^W)^[]W cgWdk ^S`YgSYW* 9VhS`UWV
geWde SdW S^ea Y[hW` fZW abbadfg`[fk fa bWdXad_ SVhS`UWV cgWd[We( egUZ Se @CG> >H=NF?GM

PKCMM?G <R .EECL @KHF R?;KL *((( MH *()(% F?GMCHGCGA !BCAAL <HLHG! CG MB? @NEEM?QM% K?@?KKCGA
MH >H=NF?GML PKCMM?G <R 5;G>;EE% ;G> =CM?> FHK? MB;G +( MCF?L* MZW <>KG =aUg_W`f
LWdhWd eWdhWe STagf .1(,,, cgWd[We bWd VSk( Xad S` SdUZ[hW aX STagf - _[^^[a` dWUadVe*
KWfd[WhWV VaUg_W`fe US` TW dS`]WV SUUadV[`Y fa eWhWdS^ fWUZ`[cgWe( egUZ Se !iadV
e[_[^Sd[fk! dS`][`Y ad !U[fSf[a`)YdSbZ! Q4R TSeWV dS`][`Y WfU* [` adVWd fa SUUa__aVSfW fa
fZW fkbW aX eWSdUZWV _SfWd[S^6 Xad WjS_b^W S dWeWSdUZWd `Wi fa ea_W egT\WUf [e _adW ^[]W^k
fa eWSdUZ Xad YW`WdS^ dWXWdW`UW VaUg_W`fe iZ[^W S` WjbWdf _[YZf dSfZWd TW ^aa][`Y Xad S^^
`Wi _SfWd[S^ [` Z[e X[W^V aX [`fWdWef*

MZW B`hW`[a eWSdUZ W`Y[`W fWUZ`a^aYk [e Sf fZW UadW aX _S`k Xg`Uf[a`S^[f[We aXXWdWV Tk fZW
eaXfiSdW* ?ad WjS_b^W Ua_T[`WV i[fZ fZW X^Wj[T^W _WfSVSfS)Xad_Sff[`Y ^SkWd( [f US` bdah[VW
bWdea`S^[lWV eWSdUZ)TSeWV KLL XWWVe ad W_S[^ S^Wdfe6 `Wi dWeg^fe fa ea_W ebWU[X[U eWSdUZ
cgWd[We egUZ Se fZW eS_b^W a`W _W`f[a`WV STahW US` TW eW`f bWd[aV[US^^k fa fZW
egTeUd[TWde* MZ[e ZSe bdahW` fa TW S` WeeW`f[S^ Xg`Uf[a`S^[fk Xad <>KG bZke[U[efe [` `WWV aX
fZW ^SfWef [`Xad_Sf[a` a` ea_W hWdk ebWU[X[U fab[Ue* <=L Uag`fe _adW fZS` -.(,,, KLL
egTeUd[bf[a`e eWf gb Tk /,,, V[ef[`Uf geWde $BI)TSeWV%* .0-3 W_S[^e S^Wdfe ZShW S^ea TWW`
eWf gb Tk -2-1 geWde*

HfZWd geW USeWe aX fZW eWSdUZ W`Y[`W [`U^gVW fZW egYYWef[a` aX VaUg_W`fe e[_[^Sd fa S
Y[hW` a`W( ad fZW UdWSf[a` aX fZW T[T^[aYdSbZk $;[TM>P% aX S Y[hW` SgfZad( bWdea`S^[lWV
baVUSefe( WfU*

0HM@KIJ@K<=DFDMR B`hW`[a [_b^W_W`fe efS`VSdV bdafaUa^e fa ZW^b fZW [`YWef[a` S`V
V[eeW_[`Sf[a` aX VaUg_W`fe* MZagYZ fZWeW bdafaUa^e SdW gegS^^k [`VWbW`VW`f aX VaUg_W`f)
fkbW( fZWk US` ef[^^ egXXWd Xda_ fZW Ua`hWde[a` bdaUWee gegS^^k aUUgdd[`Y fa W`egdW fZSf
dWbae[fad[We geW S Ua__a` ^S`YgSYW* ?ad WjS_b^W H9B)IFA [e ST^W fa egbbadf S`k
VaUg_W`f fkbW( Tgf _aef dWbae[fad[We a`^k egbbadf fZW =gT^[` <adW eUZW_S( ZW`UW
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`Sddai[`Y Vai` fZW baee[T[^[fk fa geW fZ[e bdafaUa^ [` ea_W eUW`Sd[ae* B`hW`[a [e ST^W fa
Wjbadf S`V [_badf S`k _WfSVSfS Xad_Sf [` H9B)IFA fZS`]e fa fZW g`VWd^k[`Y ^SkWde
egbbadf[`Y Ugefa_ Ua`hWde[a` fW_b^SfWe* ?ad WjS_b^W H9B)IFA [e geWV Sf <>KG fa XWWV S`
[`efS^^Sf[a` aX B`hW`[a i[fZ Ua`XWdW`UW S`V _WWf[`Y aT\WUfe Ua_[`Y Xda_ fZW [`ef[fgf[a`S^
Ua`XWdW`UW _S`SYW_W`f ekefW_ B`V[Ua* 9`afZWd WjS_b^W aX geSYW aX H9B)IFA [` B`hW`[a
[e [` fZW Ua`fWjf aX fZW HI>G9BK> bda\WUf( iZ[UZ [e b^S``[`Y fa WjUZS`YW geSYW efSf[ef[Ue
S_a`Y bSdf[U[bSf[`Y dWbae[fad[We fZdagYZ fZ[e bdafaUa^*

0HM@BK<M@? ?DBDM<F FD=K<KR B`hW`[a [e S _g^f[)bgdbaeW dWbae[fadk eaXfiSdW6 `af
WjU^ge[hW^k VWe[Y`WV Xad YdWk _SfWd[S^( [f aXXWde fZW SVhS`fSYW aX TW[`Y S ea^gf[a` Xad fZW
Ua__a` `WWVe aX S ^[TdSdk* Bf dWeg^fe [` ^aiWd [`XdSefdgUfgdW _S[`fW`S`UW Uaefe Tk Ydagb[`Y
eWhWdS^ ^[TdSdk eWdh[UWe S`V bdaUWeeWe a` S e[`Y^W eWdhWd* KWge[`Y fZW eS_W fWUZ`a^aYk S`V
Ua`UWbfe Xad fZWeW V[XXWdW`f eWdh[UWe [e S^ea dWVgU[`Y fZW ^WSd`[`Y UgdhW fa _SefWd fZW
`WUWeeSdk faa^e* Bf TWUa_We _gUZ WSe[Wd fa \gef[Xk fZW Uaef aX egbbadf[`Y YdWk _SfWd[S^
i[fZ[` fZW [`ef[fgf[a`*

*IH>FNLDIHL
B`hW`[a [e S iW^^)WefST^[eZWV abW` eagdUW dWbae[fadk eaXfiSdW* MZW Ua`fWjf [` iZ[UZ fZW
eaXfiSdW iSe Ua`UW[hWV S`V fZW` XgdfZWd VWhW^abWV ZSe b^SkWV S` [_badfS`f da^W [`
VWX[`[`Y S UadW eWf aX XWSfgdWe eg[fST^W Xad fZW [`YWef[a`( bdaUWee[`Y S`V V[efd[Tgf[a` aX YdWk
_SfWd[S^*
MZW bWdXad_S`UW S`V X^Wj[T[^[fk aX fZW eaXfiSdW ZSe ^WV fa [fe SVabf[a` [` S hSd[Wfk aX
eUW`Sd[ae( efdW`YfZW`[`Y fZW i[^^ fa Vd[hW fZW VWhW^ab_W`f WXXadfe faiSdVe S` [`UdWSeWV
egbbadf Xad YdWk _SfWd[S^*

6@A@K@H>@L

Q-R B`hW`[a aXX[U[S^ iWTe[fW*
Zffb6++[`hW`[a)eaXfiSdW*adY+
$ESef h[e[fWV a` -5 GahW_TWd .,-,%

Q.R E* @a^VeUZ_[Vf)<^Wd_a`f( <a__g`[USf[a` ISffWd`e [` A[YZ)>`WdYk IZke[Ue7 A[YZ >`WdYk IZke[Ue
E[TdSd[We OWTl[`W( [eegW 2( FSdUZ .,,.*
Zffb6++^[TdSdk*iWT*UWd`*UZ+^[TdSdk+OWTl[`W+2+bSbWde+-+
$ESef h[e[fWV a` -4 GahW_TWd .,-,%

Q/R <a`hW`f[a` Xad fZW >efST^[eZ_W`f aX S >gdabWS` HdYS`[lSf[a` Xad GgU^WSd KWeWSdUZ(
ISd[e( -ef Cg^k( -51/
Zffb6++Uag`U[^*iWT*UWd`*UZ+Uag`U[^+W`+@ahWd`S`UW+<a`hW`f[a`*Zf_^
$ESef h[e[fWV a` -4 GahW_TWd .,-,%

Q0R 9``W)@W`f[^ ;WUUaf Wf S^*( B`Xad_Sf[a` KWeagdUWe [` A[YZ)>`WdYk IZke[Ue6 LgdhWk[`Y
fZW IdWeW`f ES`VeUSbW S`V <ZSdf[`Y fZW ?gfgdW <agdeW( C*9_*LaU*B`X*LU[*2,( -1,)-2,( $.,,5%

Q1R 9``W)@W`f[^ ;WUUaf( Aai Va A[YZ >`WdYk IZke[Ue eUZa^Sde eWSdUZ fZW[d [`Xad_Sf[a`8(
@dWk C* 0( - $.,,4%*

Q2R M[_ ;Wd`Wde)EWW B`Xad_Sf[a` FS`SYW_W`f6 9 IdabaeS^ <>KG)==)45),,-)H<( -545
Zffb6++UVeiWT*UWd`*UZ+dWUadV+/25.01

Q3R E* 9VV[e( ;d[WX S`V ;[SeWV A[efadk aX IdWbd[`f S`V =SfSTSeW 9Uf[h[f[We Sf fZW LE9< E[TdSdk(
-52.)-550*
Zffb6++iii*e^SU*efS`XadV*WVg+eb[dWe+bSbWde+Z[efadk*Zf_^
$ESef h[e[fWV a` -5 GahW_TWd .,-,%

Q4R EgV_[^S FSd[S` Wf S^*( <[fSf[a` YdSbZ TSeWV dS`][`Y [` B`hW`[a* EG<L $KWeWSdUZ S`V
9VhS`UWV MWUZ`a^aYk Xad =[Y[fS^ E[TdSd[We% 2.3/ $.,-,%
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