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>? @AB@BC? D A?DEFCGFH I?JFH? KBA I?G?HGFLM BNO ?HGC DEPBCG Q FGRBSG
GADLCK?AAFLM D CFLME? TSDLGSP BK ?L?AMU GB GR?P V WR? I?J FH? HDL
QBAX Q FGR DL ?Y HF?LHU HEBC? GB ���Z DLI A?EF?C BL GQB I?G?HGBAC
HBSLGFLM N BGR @A?C?LH? DLI DNC?LH? BK GR? BNO ?HGC V [GC @ BCCFN E?
SCDM? FL @ ?AKBAP FLM KSLIDP?LGDE ?\@ ?AFP ?LGC DC Q?EE DC @ BCCFN E?
D@@EFHDGFBLC DA? IFCHSCC?I V

]^_` LSPN?AC a �b Vc� Vde f �� Vb� V`G g
h?UQBAIC a [LG?ADHGFBLiKA?? ?\@ ?AFP ?LG f GBGDEiA?j?HGFBL A?CBLDGBA
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#SDLGSP FLG?AK?A?LH? BK FLIFJ FISDE CUCG?P C RDC A?H?LGEU N ??L KBSLI HD@DNE?
BK I?G?HGFLM BNO ?HGC Q FGRBSG GADLCK?AAFLM ?L?AMU GB GR?P V WR? ?$?HG RDC N ??L
LDP ?I ���%&����� '	 &%% �%�%���� ( DLI QDC NDC?I BL GR? JBFI I?G?HGFBLC QRFHR
I?CGABU @DGR FLIFCGFLMSFCRDNFEFGUV [L ���c ]DJF)HF *H +=, KBAPSEDG?I GRFC FL GR?
KBEEBQ FLM QDUV -_BLCFI?A D @RBGBL ?\@?AFP ?LG CRBQL FL . FM V � QRFHR A?CSEGC
FL DL FLG?AK?A?LH? FL GR? A?MFBL / @ABJFI?I Q? IB LBG XLBQ QR?GR?A FG DAAFJ?I
GB GR? A?MFBL NU @DGR 0 3 BA NU @DGR 0= V ^ C FG FC Q?EEiXLBQL f ?\@?AFP ?LGDEKDHGC DA? a [K Q? f DKG?A D @RBGBL @DCC?I GR? N ?DP C@EFGG?A 1 DLI N?KBA? FG
HBSEI A?DHR GR? @ BFLG 2 f CSII?LEU FLGABISH? D I?G?HGBA FL GR? @DGR 0= FLGR? @BFLG 2 DLI IB ��� I?G?HG ����� ��3 f GR?L FG KBEEBQ C GRDG GR? @RBGBL
PSCG RDJ? GDX?L GR? @DGR 0 34 DLI f A?DEEUf BL? HDL I?G?HG FG FL GR? A?MFBL
/ NSG FG IB ?C � �� @ABISH? FLG?AK?A?LH? GR?A? V #SDLGSP P?HRDLFHDEEUf FK Q?
A?MFCG?A?I GR? FLG?AK?A?LH? FL GR? A?MFBL / f Q? HBSEI LBG 5LI DL ?\@?AFP ?LGDE
@AB H?ISA? GB IFA?HGEU ?FGR?A @ABJ? BA IFC@ABJ? GRDG GR? @RBGBL SC?C N BGR @DGRC
CFPSEGDL?BSCEUV 6BQ?J?A f GR? KDHG GRDG NU I?G?HGFLM ���� ��3 FL @ BFLG 2 Q?
I?CGABU GR? FLG?AK?A?LH? FP @EF?C GRDG GR? @RBGBL ��7 %� �8 XLBQ C BK GR? BGR?A
@DGR QR?L FG GDX?C GR? 5 ACG BL? V9 �: ?K V � f @@ V b �f b��

]RBGBL ;C -XLBQ E?IM?9 DNBSG GR? BGR?A @DGR BL? HDL ?P@EBU GB I?G?HG
DL BNO ?HG �DG @BFLG 2 � Q FGRBSG GADLCK?AAFLM ?J?L D CFLME? TSDLGSP BK ?L?AMU
GB FG V WR? ?Y HF?LHU BK CSHR DL D@@EFHDGFBL Q FGR CUPP?GAFHDE < DHRi=?RLI?A
FLG?AK?ABP ?G?A �CRBQL FL . FM V �� FC FI?DEEU BLEU ��Z KBA CFLME? I?G?HGFBLC DLI
bbZ FL GR? EBLM ASL DC CRBQL FL > EFGeSA DLI ?DFIP DL ;C I?GDFE?I KBAPSEDGFBL
BK GR? JBFI I?G?HGFBLC FL FLG?AK?A?LH? ?\@ ?AFP ?LGC FL ���b V+(, WR?U DECB CRBQ?I
GRDG BL? HBSEI FLHA?DC? GR? FI?DE ?Y HF?LHU GB ��Z FK DL DCUPP?GAFHDE N ?DP
C@EFGG?A Q?A? SC?I V [L ���� hQ FDG %� � @A+B , HDAAF?I BSG > EFGeSA DLI ?DFIP DL ;C
@AB@BCDE Q FGR DL DCUPP?GAFHDE N ?DP C@EFGG?A SCFLM @RBGBLC BNGDFL?I FL D
C nowtv ��qy ��zt� ��vr toswt� uy|zw u|uo{vr rqw {u� w o{ rqw ��tt�� o{| �u� � DEr ovryzw rqur o{ rqw � wuvzyw� w{rv z{�wy p�{vo�wyuro�{ u{� �oywpr � wpqu{oput o{rwyupro�{ ��rqw v�vrw� u{� rqw � wuvzyo{| u|w{powv ov wFptz�w� } �zr � � � rqw �y�pw�zyw �� � wuvzyw�w{rvquv u{ wvvw{rout o{Gzw{pw �{ rqw p�{�oro�{v �{ �qopq rqw �wy� �wH{oro�{ �� rqw �q�voput
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@DADP?GAFH IBQL HBLJ?ACFBL V [L GRFC QDU DL ?Y HF?LHU HEBC? GB ��Z RDC N ??L
DHRF?J?I KBA HBAA?EDG?I @RBGBLC V 6BQ?J?A f GR? A?DEFeDGFBL QDC HBLH?AL?I BLEU
Q FGR GR? HBL5AP DGFBL BK GR? ?$ ?HG DLI GR? ��Z ?Y HF?LHU A?K?AA?I GB GR?
I?G?HG?I @RBGBLC QRFHR CS@@BAG?I GR? HBL5AP DGFBL V .BA f FL GR? ?\@ ?AFP ?LG
FG QDC L?H?CCDAU GB C?E?HG f Q FGR FAFC?C f D J?AU CP DEE KADHGFBL BK GR? @RBGBLC
BAFMFLDEEU @ABISH?I FL IBQLHBLJ?ACFBL f QRFHR A?CSEG?I FL D L?G I?G?HGFBL
?Y HF?LHU BK BLEU �Z V WR? EDGG?A ?Y HF?LHU HDL N? CFMLF5HDLGEU FP @ABJ?I +�,
NSG GR? IBQLHBLJ?ACFBL HDL RDAIEU N ? SC?I KBA D CGADFMRGKBAQDAI A?DEFCGFH
FLG?ADHGFBLiKA?? I?JFH? V

^ @AB@BCDE @SG KBAQDAI NU hQ FDG %� � @A+B � � , FL ���� QRFHR DFP C DG A?DEi
FCGFH ?Y HF?LHF?C BK � �� � �����3 G?CG?I BNO ?HGC FC CRBQL FL . FM V � V WR? I?JFH?
HBLCFCGC BK GQB HBS@E?I A?CBLDGBAC �HDJ FGF?C� C?@DADG?I NU D RFMREU A?j?HGFJ?
N ?DP C@EFGG?A DLI DCCSP?C FLC?AGFLM CFLME? @RBGBLC FLGB BL? BK GR?P V [K DL
BNO ?HG Q?A? FL GR? BGR?A HDJFGU GR? @ABNDNFEFGU BK FG N ?FLM RFG QBSEI A?P DFL
HBP@DADGFJ?EU EBQ V [L GR? DNC?LH? BK DL BNO ?HG GR? @RBGBL CRBSEI f DKG?A D
H?AGDFL LSPN?A BK HUHE?C � f N ? FL GR? AFMRG HDJFGU Q FGR H?AGDFLGUV [LC?AGFLM
BK D I?G?HGBA FL GR? E?KG HDJ FGU CRBSEI J?AFKU GR? HDC?C V `SHR DL ?\@ ?AFP ?LG
QBSEI N? J?AU RDAI GB HDAAU BSG FL A?DEFCGFH HBLIFGFBLC ?J?L FK GR? @ABNE?P BK
FLC?AGFLM CFLME? @RBGBLC DLI GR? I?G?HGBA Q?A? CBEJ?I V [L @DAGFHSEDA N ?HDSC?
LB 5 AFLM BK GR? I?G?HGBA CRBSEI P ?DL GR? DNC?LH? BK GR? BNO ?HG DLI N?HDSC?
BK GR? RFMR EBCC?C DG GR? P FAABAC V

[L ���c hQ FDG %� � @A+�, @SG KBAQDAI DLBGR?A @AB@ BCDE f CRBQL FL . FM V b f
QRFHR FC NDC?I BL D @A?JFBSC ?EDN BADGFBL BK GR? B@GFHDE =?LB ?$?HG V ^ RBAFi
eBLGDEEU @ BEDAFe?I @RBGBL ?LG?AC GR? A?CBLDGBA GRABSMR GR? CQ FGHRDNE? P FAABA
�� QRFHR X??@C FG FL KBA � HUHE?C V ^ KG?A ?DHR HUHE? GR? @ BEDAFeDGFBL ABGDi
GBA 
� GSALC GR? FL FGFDE @RBGBL @BEDAFeDGFBL NU DL DLME? � V > R?L GR?A? FC
LB BNO ?HG FL GR? A?CBLDGBA GR? QDJ? KSLHGFBL A?HBPNFL?C DG GR? @ BEDAFeFLM
N ?DP C@EFGG?A 
1� Q FGRFL ?DHR HUHE? CB GRDG DKG?A � 	 
 � ��� � HUHE?C FG ?\ FGC
GR? A?CBLDGBA J?AGFHDEEU @BEDAFe?I V > R?L GR?A? FC DL BNO ?HG FL GR? A?CBLDGBA
Q FGRFL ?DHR HUHE? Q? RDJ? MBG GR? < DESC @ABNDNFEFGU � 	 HBC= � BK @RBGBL
@DCCFLM CGADFMRG GRABSMR GR? RBAFeBLGDEEU @BEDAFeFLM N ?DP C@EFGG?A V ^ KG?A �
HUHE?C GR? @RBGBL4 RBAFeBLGDEEU @BEDAFe?I4 ?\ FGC GRABSMR �� Q FGR GR? @ABNi
DNFEFGU  	 �� V WR? @ABNDNFEFGU BK GR? BNO ?HG N ?FLM RFG NU GR? @RBGBL FC
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GR?A?KBA? � 	 � �  V .BA � 	 �� f � 	 bZ V [L GRFC @AB@ BCDE f DC B@@BC?I GB
GR? @A?JFBSC BL? f Q? IB RDJ? IF$?A?LG I?G?HGDNE? BSGHBP?C KBA @A?C?LH? DLI
DNC?LH? BK BNO ?HGC V � ?J?AGR?E?CC f BL? RDC GB CGDAG DMDFL KABP @RBGBL @DFAC
M?L?ADG?I FL D @DADP?GAFH IBQLHBLJ?ACFBL FL BAI?A GB N ? DNE? GB I?G?AP FL?
GR? @RBGBL ;C ?LGADLH? GFP ? DLI GRSC 5\ GR? LSPN?A BK HUHE?C f F V? Vf GR? PBi
P ?LG FL QRFHR BL? CRBSEI E?G GR? @RBGBL BSG BK GR? A?CBLDGBA GRABSMR GR?
CQ FGHRDNE? P FAABA �� V < BA?BJ?A f GR? P FAABA EBCC?C Q FEE RDJ? D I?GAFP ?LGDE
?$ ?HG BL GR? ?\@ ?AFP ?LG V ^HGSDEEUf GRFC ?$?HG MABQ C Q FGR GR? LSPN?A BK HUi
HE?C a GR? EDAM?A GR? EDGG?A FC f GR? EBQ?A FC GR? FI?DE GR?BA?GFHDE JDES? BK � f DLI
GR? NFMM?A DA? GR? EBCC?C V

[L ���� Q? HBLH?FJ?I D IF$?A?LG D@@ABDHR SCFLM D CFLME? PBLBEFGR FH GBGDEi
FLG?ALDEiA?j?HGFBL A?CBLDGBA �<�W[:: � HBS@E?I NU GQB KASCGADG?IiGBGDEiFLi
G?ALDEiA?j?HGFBL �.W[: � @AFCP C V+�, WR? @RUCFHDE @AFLHF@ E? BK GR? I?JFH? QDC
?CC?LGFDEEU GR? CDP ? DC KBA GR? CHR?P ? FL . FM V � Q? DA? MBFLM GB @A?C?LG FL GRFC
@D@ ?A Q FGR GR? BLEU IF$ ?A?LH? GRDG GR? H?LGADE EBB@C Q?A? HBL5L?I Q FGRFL D
PBLBEFGR FH HAUCGDE V WR? @A?C?LH? BK GR? BNO ?HG HDSC?C 5 AFLM BK I?G?HGBA / 	
DLI GR? DNC?LH? HDSC?C 5 AFLM BK / 
 V WR? EBCC?C FL D <�W[:: DA? ?\GA?P ?EU
EBQ DLI MB IBQL GB � VbZ V+�, WRSC D A?DEFCGFH D@@EFHDGFBL BK FLG?ADHGFBLiKA??
P ?DCSA?P ?LGC GB GR? CSFGDNE? CP DEE BNO ?HGC RDC N ??L ?LDNE?I V [L GRFC @D@?A
Q? DA? @AB@BCFLM D M?L?ADE @SA@BC? FLG?ADHGFBLiKA?? I?J FH? KBA DEE @ BCCFN E?
D@@EFHDGFBLC KBA?C??L CB KDA f HDEHSEDG? GR? EBCC?C GRDG HDL N? ?\@ ?HG?I FL
A?DEFCGFH HBLIFGFBLC f DLI CRBQ GRDG GR? @A?C?LG C?GS@ ?JDI?C EFP FGDGFBLC BK
GR? @A?J FBSC @AB@ BCDEC V

`SMM?CG?I D@@EFHDGFBLC BK GR? FLG?ADHGFBLiKA?? P ?DCSA?P ?LGC DA? LSP ?Ai
BSC DLI ADLM? KABP GR? KBSLIDGFBLDE @RUCFHDE ?\@ ?AFP ?LGC DLI ?\@?AFP ?LGC GB
P ?IFHFL? V �?G SC O SCG HFG? CBP ? BK GR?P V [G RDC N ??L SC?I GB CRBQ GRDG SLI?A
D @EDSCFN E? HBLIFGFBL �BA?LGeiFLJDAFDLG A?DEFCGFH FLG?A@A?GDGFBLC BK TSDLGSP
P?HRDLFHC DA? LBG @ BCCFN E? V+3, ^ @A?@DADGFBL BK D J?AU Q?EE EB HDEFe?I DGBP
N?DP NU P ?DLC BK D < DHRi=?RLI?A FLG?AK?ABP ?G?A KBA L?SGABLC Q FGRBSG @RUCFi
HDE FLG?ADHGFBL RDC N ??L @AB@BC?I +33, DLI GR? 5ACG FLG?ADHGFBLiKA?? ?\@ ?AFP ?LG
Q FGR L?SGABLC RDC DEA?DIU N??L HDAAF?I BSG +3= , V ^ @BCCFN E? FLG?ADHGFBLiKA??
?\@ ?AFP ?LG FL TSDLGSP IBG CUCG?P C RDC N ??L IFCHSCC?I V+3( , ^L B@GFHDE I?JFH?
KBA ?ADCFLM KAFLM?C BK DGBP FLG?AK?A?LH? Q FGRBSG IFCGSANFLM ?FGR?A GR? C@DGFDE
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QDJ? KSLHGFBL BA FGC @RDC? RDC N ??L @AB@ BC?I +3B , GRSC CGA?LMGR?LFLM GR? A?i
CSEG BK `HSEEU %� � @A+3� , _K V DECB : ?K V �c V W?CGFLM BK dBC?i> FLCG?FL HBLI?LCDG?C
�QRFHR HDL N ? NEBQL D@DAG NU ?J?L D CFLME? @RBGBL� RDC N ??L A?H?LGEU C??L DC
GR? PBCG FPP?IFDG? @BCCFN E? D@@EFHDGFBL V+�, ^ECB D @A?@DADGFBL BK D CS@?A@ Bi
CFGFBL DG D P DHABCHB@FH CHDE? V+�, ^LI FL GR? ?LI C?J?ADE P BA? IFCGDLG @ BCCFN E?
D@@EFHDGFBLC CSHR DC C?E?HGFLM @DAGFHSEDA NDHG?AFD Q FGRBSG XFEEFLM GR?P f CDK?
� iADU @RBGBMAD@RUf TSDLGSP HBP@SG?A D@@EFHDGFBL f ?GH V+3� , [L DLU HDC? Q?
CRDA? GR? K??EFLM GRDG -GR? CFGSDGFBL A?C?PNE?C GRDG BK GR? ?DAEU U?DAC BK GR?
EDC?A QR?L CHF?LGFCGC XL?Q FG QBSEI N? DL FI?DE CBESGFBL GB P DLU SLXLBQL
@ABNE?P C V9 +�,

� ����������

. FM V � CRBQ C DL BSGEFL? BK GR? @AB@BC?I ?\@?AFP ?LG V > R?L GR?A? FC LB BNO ?HG
FL GR? I?JFH? f DL FLHBP FLM EDC?A N ?DP FC DEPBCG GBGDEEU GADLCP FGG?I �S@ GB
��Z � FLGB I?G?HGBA / 
 DLI QR?L GR?A? FC DL BNO ?HG f DL FLHBP FLM EDC?A N ?DP
FC N ?FLM �FI?DEEU � GBGDEEU A?j?HG?I FLGB I?G?HGBA / 	 V WR? I?JFH? HBLCFCGC BK
KBSA @AFCP C KBAP FLM D A?CBLDGBA V WR? @AFCP C DA? I?CFML?I CB GRDG GR?FA ?Li
GADLH? DLI ?\ FG KDH?C DA? DG AFMRG DLME?C GB GR? N ?DP PDXFLM A?HGDLMSEDA
EB B@C DLI DA? HBJ?A?I Q FGR PSEGFEDU?A DLGFA?j?HGFBL HBDGFLM GB P FLFP Fe? A?i
j?HGFBL EBCC?C V WR? ?LGADLH? @AFCP FC HBS@E?I GB GR? DIO DH?LG EB B@ @AFCP
NU GR? KASCGADG?I GBGDE A?j?HGFBL f QRFHR FC DL B@GFHDE J?ACFBL BK TSDLGSP
P?HRDLFHDE GSLL?EEFLM V+�, � ?@ ?LIFLM BL GR? IFP ?LCFBL BK GR? MD@ N ?GQ??L
GR? @AFCP C BL? HDL Q?EE I?5L? A?j?HGFJ FGU � Q FGRFL GR? ADLM? KABP ���� GB
� V����� V WR? SLFTS?L?CC BK GR? A?j?HGFJ FGU DG GR? MD@C DLI DG GR? CDP ? GFP ?
LB A?j?HGFJ FGU DG GR? ?LGADLH? DLI ?\ FG KDH?C BK GR? @AFCP C KBA ?DHR @RBGBL FC
DCCSA?I NU HRBBCFLM GR? BAF?LGDGFBL BK GR? @ BEDAFeDGFBL BK GR? FLHBP FLM EDC?A
N ?DP @?A@ ?LIFHSEDA GB GR? @EDL? BK FLHFI?LH? V ^ C D CBSAH? BK GR? FLHBP FLM
N?DP D HBLGFLSBSC QDJ? EDC?A �? VM Vf �I a	^
 � CRBSEI N? SC?I N?HDSC? BK FGC
HBR?A?LH? E?LMGR �S@ GB b�� XP � DLI BK FGC J?AU LDAABQ EFL?Q FIGR �IBQL GB
�� X6 e FL GR? JFCFN E? ADLM?� V+3� ,

�?G SC LBQ I?G?AP FL? GR? FLG?LCFGU BK GR? N ?DP DAAFJ FLM DG I?G?HGBA / 	
QR?L GR?A? FC LB BNO ?HG FL GR? @DGR V �SA I?GDFE?I HDEHSEDGFBLC +3�, CRBQ GRDG
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D AFMBABSC I?CHAF@GFBL BK GR? I?JFH? FC KBAP DEEU ?TSFJDE?LG GB D .DNAUi]?AABGi
GU@ ? BK D A?CBLDGBA Q FGR CGDLIDAI P FAABAC S@ GB GR? @RDC? CRFKGC DG GR? .W: ;C
QRFHR Q? GDX? FLGB DHHBSLG CB DC GB FLHESI? FG FLGB GR? @RDC? QRFHR FC N ?FLM
DII?I NU ?DHR ABSLIiGAF@ V WR? @BAGFBL BK GR? FLHBP FLM N?DP BK DP@EFGSI?
� �� � A?j?HG?I DG GR? � �� FLL?A KDH? BK GR? FLHBP FLM @AFCP FC I?CHAFN ?I NU
GR? DP@EFGSI? �  �� � 	 �� �� ��� 3 f QR?A? � FC A?j?HGFJ FGUV WR? A?P DFLFLM
@DAG BK GR? N ?DP GSLL?EC FLGB GR? A?CBLDGBA DLI GADJ?EC DABSLI GR? A?CBLDGBA
MSFI?I NU BL? KASCGADG?I GBGDE A?j?HGFBL �Q FGR A?j?HGFJ FGU �� = DG GR? KDH?L?\G GB GR? AFMRG @AFCP QR?A? D @DAG BK GR? N ?DP GSLL?EC BSG FLGB / 
 � DLI NU
GQB @AB@ ?A GBGDE A?j?HGFBLC V WR? EBCC?C KBA CSHR D C?GiS@4 DC B@@BC?I GB CGDLiIDAI P FAABA .DNAUi]?AABG A?CBLDGBAC4 DA? J?AU EBQ DC HDEHSEDGFBLC DLI A?H?LG?\@?AFP ?LGC CRBQ a N ?EBQ �Z += , KBA GR? GU@ ? @A?C?LG?I R?A? DLI ?J?L N?EBQ
� VbZ +�, KBA GR? C?GiS@ Q FGR D PBLBEFGR FH A?CBLDGBA Q? @A?C?LG?I FL : ?K V � V
WR? EBCC?C FL GR? @A?C?LG C?GiS@ DA? P BCGEU IS? GB DNCBA@GFBL DLI CHDGG?A FL
GR? PSEGFEDU?A DLGFA?j?HGFBL HBDGFLMC DLI GR? HAUCGDEC DLI GB D PSHR CP DEE?A
?\G?LG IS? GB FP@?AK?HG GBGDE A?j?HGFBLC V ^ KG?A D KSEE ABSLIiGAF@ GR? KBEEBQ FLM
@BAGFBL BK GR? N ?DP O BFLC GR? IFA?HGEU A?j?HG?I @BAGFBL BK GR? N ?DP NU GSLi
L?EEFLM FLGB GR? E?KG @AFCP a � 3 �� � 	 � �� �� � � � 3�� =�� (�� B� � � � 3 ��� fQR?A? � 	 �� � � 	 	
 �� FC GR? @RDC? DII?I NU ?DHR ABSLIiGAF@ QRFHR DECB
FLHESI?C @RDC? CRFKGC DG GR? MD@C g R?A? � FC GR? KA?TS?LHU BK GR? FLHBP FLM
N?DP f � FC GR? ABSLIiGAF@ GFP ? f � 	 	
 FC GR? A?CBLDGBA KA?TS?LHUf DLI �� ( f�� B DA? GR? GQB �A?DEFCGFH f DLI GR?A?KBA? LBG ?TSDE �� GBGDE A?j?HGFJ FGF?C FLQRFHR Q? DECB FLHESI? GR? DKBA? P ?LGFBL?I DNCBA@GFBL DLI CHDGG?A �QRFHR HDL
N? GA?DG?I DC GADCP FGFJ FGF?C� g R?A? Q? FLGABISH? � 	 �� (� B DC D P ?DCSA? BKDEE GR? EBCC?C g � 	 � HBAA?C@BLIC GB DL FI?DE HDC? Q FGR LB EBCC?C V
>DHR CSNC?TS?LG ABSLIiGAF@ HBLGAFNSG?C GB GR? M?BP?GAFH @ABMA?CCFBL a
� �� � 	 � �� ���� 3 � �� � � 3 ���� =��� �� � ��� 3� = ��� � � � ���

	 � �� ���� 3 � �� � � 3���� =���� � ��� 3� = ���
� � ���

CB DC GB U F?EI GR? KBEEBQ FLM @ABNDNFEFGU BK GR? N ?DP N?FLM A?j?HG?I FLGB � 	

� �� �� �� �� 	 � �� �� �� �� �� � �� � � 3 � �� � �=� = �� � ���� 3� = HBC � � �=� 3� =
� � ���
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[L DL DLDEBMBSC QDU Q? BNGDFL GR? @ABNDNFEFGU BK GR? N ?DP N?FLM GADLCi
P FGG?I FLGB � 


� �� �� �� �� 	 � �� �� �� �� �� � � 3� �� � � = �� � ���� 3� = HBC � � �=� 3� = �
�b�

`FLH? GR? KA?TS?LHU BK GR? FL@SG EDC?A N ?DP HDL L?J?A @A?HFC?EU P DGHR
GR? A?CBLDLH? KA?TS?LHU Q? P DX? SC? BK D 
DSCCFDL QDJ? @DHX?G � �� � 	
� ?\@ ��� = �� � � 		
�= ��� f QR?A? � FC GR? HBR?A?LH? GFP ? QRFHR BNJFBSCEU
PSCG N ? CFMLF5HDLGEU EBLM?A GRDL GR? ABSLI GAF@ GFP ? � V WRSC Q? I?CHAFN ?
GR? FLHFI?LG QDJ? NU

� +� ,� �� � �� 	 � �


� �� ��� +�	�
 
,�� � �� �
GR? A?j?HG?I QDJ? NU a

� +� ,	 �� � � �� 	 � �


� �� ��� +�	 �
 
,�� � ���
DLI GR? GADLCP FGG?I QDJ? NU a

� +� ,
 �� � � �� 	 � �


� �� ��� +�	 �
 
,�� � �c�
WR? ?L?AMU BK GR? FLHBP FLM N?DP FC GR? ?L?AMU jBQ FLG?MADG?I BJ?A GFP ? a

�� 	 � �
��

� +� ,� �� � ��� +�,� �� � ���� 	 � �


� �� ��� �� ��� � ���
WR? ?L?AMF?C BK GR? A?j?HG?I DLI GADLCP FGG?I N?DP C DA? MFJ?L DLDEBMBSCEU
NU �	 	 � � � �� �� � �� ��� DLI �
 	 � � � �� �� � �� ��� f A?C@ ?HGFJ?EUV

WR? ?Y HF?LHU BK GR? CS@@A?CCFBL BK GR? A?j?HGFBL FLGB � 	 FC MFJ?L NU
� 	 � � �	

� �
	 �� � � 3 � �� � �=� = � � � ���

DLI GR? ?Y HF?LHU BK GR? GRABSMR@SG FLGB � 
 NU a
� 	 � 


� �
	 �� � � 3 � �� � � = � � � ���

QR?A?

� 	

� �


?\@ ��� = �� � � 	 	
 �=�����
� � ���� 3� = HBC ��� � � 		
�� ��� � �=� 3� =� �


?\@ ��� = �� � � 		
�= ���

� ����



� � ���� ��� � � ��	
 ��
 �� � ���
� �
� �� ������
������� � �����
�� � � � �

QR?A? � � � �� FC D ADGFB BK GR? HBR?A?LH? GFP ? � DLI GR? ABSLIiGAF@ GFP ?
� V WR? HBR?A?LH? E?LMGR CRBSEI DEQDUC N ? EBLM ?LBSMR �� � ���� GB DEEBQ
CSY HF?LGEU P DLU ABSLI GAF@C �DG E?DCG ���� V � GSALC BSG GB N ? J?AU CSCH?@GFN E?
GB GR? CP DEE HRDLM?C BK � CB DC GB UF?EI ADGR?A IF$?A?LG BSG@SGC BK � FL
B@@BCFGFBL GB � V �_K V . FMSA?C � DLI c V�

�NJFBSCEU NBGR � DLI � CRBSEI N ? DC HEBC? GB � DC @BCCFN E? V ^ HBP@SG?A
B@GFP FeDGFBL CRBQ C GRDG GRFC HDL N?CG N ? DHRF?J?I NU GDXFLM � 3 	 � = V [L. FMSA?C � DLI c Q? MFJ? GR? JDES?C BK � DLI � f A?C@ ?HGFJ?EUf KBA � ;C QRFHR
HBAA?C@BLI GB GR? GRABSMR@SG � BK DNBSG ��Z QRFHR FC HBLCFI?A?I DHRF?JDNE? V
WR? GBGDE A?j?HGFJ FGF?C Q FGR EBCC?C N ?EBQ ���� DA? DHRF?JDNE? CB GRDG GR? MFJ?L
JDES?C KBA � DA? LBG GR? @ABNE?P CB KDA DC GR? GBGDE A?j?HGFBL FC HBLCFI?A?I V
^ C KBA GR? GRABSMR@SG � GR? MFJ?L JDES?C KBA � DA? DECB D@@DA?LGEU DHRF?JDNE? V
[K RBQ?J?A GR? DNCBA@GFBL BK DLGFA?j?HGFBL HBDGFLM GSALC BSG GB N ? GBB RFMR
BL? HDL DEQDUC CSNCGFGSG? ]?EEFLidAB HD @AFCP C Q FGR ?LGADLH? DLI ?\ FG KDH?C
DG dA?Q CG?A ;C DLME?C �F V? Vf LB A?j?HGFBL EBCC?C� KBA GR? @A?C?LG @AFCP C Q FGR GR?
PSEGFEDU?A DLGFA?j?HGFBL HBDGFLMC V+3� , V

[L BAI?A GB HDAAU BSG GR? ?\@?AFP ?LG Q? RDJ? GB EBQ?A GR? FLG?LCFGU BK
GR? N ?DP SLGFE FG FC EFX?EU GRDG BLEU BL? @RBGBL QBSEI D@@?DA Q FGRFL DL
D@@AB@AFDG? GFP ? Q FLIBQ �� P C � � � C � HBR?A?LH? GFP ?� QRDG DEEBQ C GR?
FLG?LCFGU FL GR? HDJFGU GB NSFEI S@ V WR? JDES?C KBA � � � DA? @ABNDNFEFGF?C
BK I?G?HGBA � 	 A?DHGFLM QR?L GR?A? FC LB BNO ?HG FL GR? CUCG?P V WR? JDES?C
KBA � DA? @ABNDNFEFGF?C BK I?G?HGBA � 
 A?DHGFLM QR?L GR?A? FC LB BNO ?HG FL GR?
CUCG?P V .BA ?\DP@E? f KBA � 	 � ��� DLI � 	 � ����� BL? BNGDFLC � 	 � ��� DLI� 	 � ��� V � DLI � FL . FMC V � DLI c DA? HDEHSEDG?I KBA � 	 ��� f F V? Vf KBA ���
ABSLIiGAF@C QRFHR DA? PSEGF@EU DCCSA?I NU HBLGFLSBSC QDJ? EDC?A HBR?A?LH?
E?LMGR V `FLH? Q? IFI GDX? @ BCCFN E? NDHXMABSLI HBSLGC FLGB DHHBSLG NU SCFLM
GR? 
 DSCCFDLC KBA GR? HDEHSEDGFBL f Q? HDL ?TSDEEU A?EU BL � 	 DLI BL � 
 5 AFLM g
DECB f Q? HDL SC? GRFC KDHG KBA GSLFLM GR? I?JFH? V ^ A?C@ BLC? KABP � 	 P?DLC
GRDG GR?A? FC DL BNO ?HG FL GR? CUCG?P V [L GR? EDGG?A HDC? GR? @ABNDNFEFGU BK
GR? � 	 A?C@BLC? FC FI?DEEU � f GR? @ABNDNFEFGU BK D @RBGBL RFGGFLM GR? BNO ?HG FC
� �� � � � f DLI GR? @ABNDNFEFGU BK @RBGBL ?\ FGFLM FLGB � 
 I?G?HGBA FC �� � � �= V

>? CGDAG ?DHR G?CGFLM NU B@?LFLM D MDG? KBA GR? FLHFI?LG N ?DP DLI DKG?A
?FGR?A / 	 BA / 
 5 A?C f GR? G?CGFLM FC BJ?A V WR? HDC?C QR?L I?G?HGBAC KDFE GB A?DHG
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?FGR?A N ?HDSC? BK GR?FA FL?Y HF?LHU DA? LBG @ABNE?P DGFH N ?HDSC? CFLME? @RBGBL
I?G?HGBAC Q FGR ��Z ?Y HF?LHU DA? DEA?DIU DJDFEDNE? V `SHR D KDFESA? QBSEI
A?CSEG FL D CEFMRGEU NFMM?A GFP ? Q FLIBQ f CB GRDG D HRDLH? BK D @RBGBL RFGGFLM
DL BNO ?HG QBSEI A?P DFL @ADHGFHDEEU SLHRDLM?I V WRSC f D @BCCFN E? b�� XP
HBR?A?LH? E?LMGR BK HQ EDC?AC IB ?C LBG E?DJ? DLU IBSNG GRDG D A?DE ?\@ ?AFP ?LG
BK I?G?HGFLM BNO ?HGC �Q FGR DL ?Y HF?LHU BK BJ?A ��Z � DLI Q FGRBSG GADLCK?AAFLM
D CFLME? TSDLGSP BK ?L?AMU GB GR?P �Q FGR GR? CDP? ?Y HF?LHU � HDL N? HDAAF?I
BSG CSHH?CCKS EEUV

� "��"�! ����

>? RDJ? CRBQL GRDG Q FGR BSA A?CBLDGBA NDC?I BL GBGDE A?j?HGFBLC DLI KASCi
GADG?I GBGDE A?j?HGFBLC f FLG?ADHGFBLiKA?? P ?DCSA?P ?LGC HDL N? HDAAF?I BSG Q FGR
D A?DEFCGFHDEEU DHRF?JDNE? ?Y HF?LHU BK ��Z V WR? @AB@BC?I I?CFML PDX?C GR?
I?JFH? LBG BLEU J?AU CSFGDNE? KBA GR? KBSLIDGFBLDE ?\@ ?AFP ?LGC A?JF?Q?I FL
`?H V � NSG DECB D MBBI HDLIFIDG? KBA D PBA? M?L?ADE D@@EFHDGFBL f ? VM Vf FL
P ?IFHFL? f KBA � iADUFLM @DGF?LGC @ADHGFHDEEU Q FGRBSG ?\@BCFLM GR?P GB ADIFDi
GFBL V WR? EDGG?A D@@EFHDGFBL QDC LBG @ BCCFN E? Q FGR @A?JFBSC C?GS@C N ?HDSC?
GR?U Q?A? DEE NDC?I BL P FAABAC DLI GR? EBCC?C DG � iADU P FAABAC HBSEI N ?
GBB RFMR KBA NSFEIFLM D A?DEFCGFH FLG?ADHGFBLiKA?? I?JFH? V WBGDE A?j?HGFBLC Q?
SC? DA? RBQ?J?A D@@EFHDNE? GB � iADUC DLI BKG?L SC?I KBA HBLCGASHGFLM � iADU
EDC?AC V �L GR? BGR?A RDLI BSA C?GS@ Q FGR GQB BSG@SGC FC ?DCFEU D@@EFHDNE? GB
DL FLG?ADHGFBLiKA?? I?G?HGFBL BK 3 &�� BNO ?HGC QR?A? BL? HBLHESI?C BL GR? E?J?E
BK 3 &��� %�� NU P ?DLC BK GR? CGDGFCGFHC BK A?@ ?DG?I G?CGFLMC V

�"������ ������

< V ]V DHXLBQ E?IM?C CS@@BAGC BK GR? ^ E?\DLI?A JBL 6SPNBEIG .BSLIDGFBL f
dBLL f 
 ?AP DLUf GR? W?HRLFHDE �LFJ?ACFGU BK ? F?LLD f ? F?LLD f ^SCGAFD f DLI
GR? < FLFCGAU BK `HF?LH? BK _ABDGFD V 6 ? QBSEI DECB EFX? GB GRDLX �BRDLL
`SPPRDPP?A f ^GBP FLCGFGSG I?A 	� CG?AA?FHRFCHR?L �LFJ?ACFG 	DG?L f ? F?LLD KBA
P DLU JDESDNE? IFCHSCCFBLC V



� � ���� ��� � � ��	
 ��
 �� � ���
� �
� �� ������
������� � �����
�� � � � ��

�������"��

�V � V dBRA f -#SDLGSP < ?HRDLFHC DLI ]RUCFHDE : ?DEFGUf9 � ���&% f ��� f c�
���b�� V

� V < V ]DJ F)HF *H f < Vf � @3 %�&���'��3 �� @ � �&� ��&% �	 �� % ���%&	 &%������� �	

�����7 � %����� f ]R V � V � FCC?AGDGFBL �FL _ABDGFDL � ��LFJ?ACFGU BK
d?EMADI? f =DMA?N f ���c� f @@ V b ��b� V

b V ^ V _ V > EFGeSA DLI � V ?DFIP DL f -#SDLGSP < ?HRDLFHDE [LG?ADHGFBLi.A??
< ?DCSA?P ?LGC f9 ����� A 
��� A �� f ������� ����b� V

� V ]V hQ FDG f 6 V >?FLKSAG?A f W V 6 ?AeBM f ^ V =?FEFLM?A f DLI < V ^ V hDC?JFHR f
-[LG?ADHGFBLi.A?? < ?DCSA?P ?LG f9 
��� A � %� A �%��A � f ��cb���cc ������ V

� V < V ]DJF)HF *H f -^ < ?GRBI KBA : ?DHRFLM � ?G?HGFBL >YHF?LHF?C � ?H?CCDAU
KBA �@GFHDE �BB@RBE?i.A?? d?EE >\@ ?AFP ?LGC f �	 �A 2�77 A �� f b���b ��
������ V

c V ]V hQ FDG f 6 V >?FLKSAG?A f W V 6 ?AeBM f ^ V =?FEFLM?A f DLI < V ^ V hDi
C?JFHR f ->\@ ?AFP ?LGDE : ?DEFeDGFBL BK [LG?ADHGFBLi.A?? < ?DCSA?P ?LGC f9
��� A � A �A � �� A � �Af ��� f b�b�b�b ������ V

� V ]V hQ FDG f 6 V >?FLKSAG?A f DLI ^ V =?FEFLM?A f -#SDLGSP `??FLM FL GR?
� DAX f9 � �A �7 Af �BJ?PN?A ����c� f @@ V ��� �� V

� V 6 V ]DSE DLI < V ]DJF)HF *H f -�BLHEDCCFHDE [LG?ADHGFBLi.A?? � ?G?HGFBL
BK �NO ?HGC FL D < BLBEFGR FH WBGDEi[LG?ALDEi: ?j?HGFBL : ?CBLDGBA f9
� A �	 �A � �A �7 A � � f ���b� ���� ������ V

� V ` V `HRFEE?A f [ V [ V 	S f < V < V .?O ?A f DLI : V � V dU?A f -.SC?Ii`FEFHD < BLBEFGR FH
WBGDEi[LG?ALDEi: ?j?HGFBL : ?CBLDGBA f9 �	 �A �%��A �� f b���b�� ������ V
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�� V � V 6DAIUf -#SDLGSP < ?HRDLFHC f �B HDE : ?DEFCGFH WR?BAF?C f DLI �BA?LGei
[LJDAFDLG : ?DEFCGFH WR?BAF?C f9 
��� A � %� A �%��A �� f ��� � ������

��V 
 V h A?LL f � V `SPPRDPP?A f DLI h V `JBeFE f -[LG?ADHGFBLi.A?? ]A?@DADi
GFBL f9 
��� A � %� A � �� f ����� ��b � ����c� V

�� V < V 6DKL?A DLI � V `SPPRDPP?A f ->\@ ?AFP ?LG BL [LG?ADHGFBLi.A?? < ?Di
CSA?P ?LG FL � ?SGABL [LG?AK?ABP ?GAUf9 
��� A �%�A � ��� f �cb��c� ������ V

�b V ` V ^ V 
SAJFGe f -[LG?ADHGFBLi.A?? < ?DCSA?P ?LG FL < ?CBCHB@FH `UCG?P C
DLI GR? : ?ISHGFBL ]BCGSEDG? f9 �����'	 �� ������� f ����c� V

�� V < V ]DJ F)HF *H f -: ?CBLDLH? >L?AMUi>\HRDLM?i.A?? � ?G?HGFBL DLI �>?EHR?A
>?M ; >\@?AFP ?LG f9 
��� A �%��A � ��� f �� �i��� ����c� V

�� V < V � V `HSEEUf d Vi
 V >LME?AG f DLI 6 V >DEGR?A f -#SDLGSP �@GFHDE W?CG BK
_BP@E?P ?LGDAFGUf9 � ���&% f ��� f ���� ��c ���� �� V

�c V ^ V hDAECCBL f 
 V dO 	BAX f DLI > V .BACN ?AM f -[LG?ADHGFBLi.A?? < ?DCSA?P ?LGC f
^GBP �BHDEFCDGFBL f DLI _BP@E?P ?LGDAFGUf9 �����'	 �� ���	��� f ������ V

�� V � V ?DFIP DL f -[LG?ADHGFBLi.A?? < ?DCSA?P ?LGC f9 �����'	 �� ��
���� f
����c� V

�� V � V `J?EGB f 
 &�� �	 @%� �	 ��� %&� �]E?LSP ]A?CC f � ?Q 	BAX f ���b� f bAI ?I V
�� V < V ]DJF)HF *H f -_FAHSEDA : ?CBLDGBAC Q FGR WBGDE : ?j?HGFBL < FAABAC DLI GR?FA

^@@EFHDGFBL FL [LG?ADHGFBLi.A?? < ?DCSA?P ?LGC V9 �CSNP FGG?I � ������ V
�� V _ V W *BGR f -`FP@E? �@GFHDE ]SEC? �?LMGR?LFLM `?GS@ KBA `SNLDLBC?HBLI
: DLM? f9 ��3 A ���A � ��%� f `S@@ V GB �	 �A 
������� � %8� f � f  � � � f b��
������ V

��V 6 V ]DSE DLI < V ]DJ F)HF *H f -: ?CBLDLH? [LG?ADHGFBLi.A?? < ?DCSA?P ?LG f
���A � A �� %�& A 
��� A �� f �������� � ����c� V
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. FMSA? �a . FMSA? GDX?L KABP ]DJF)HF *H ����c� V -dU I?G?HGFLM ���� ��3 FL GR?
@BFLG 2 Q? I?CGABU GR? FLG?AK?A?LH? �FL GR? A?MFBL / � V9 �: ?K V � f @ Vb ��
. FMSA? � a . FMSA? DHHBAIFLM GB : ?K V � V ^ CFLME? @RBGBL FLC?AG?I FLGB GR? E?KG
HDJFGU CGDUC GR?A? QR?L GR?A? FC DL BNO ?HG FL GR? AFMRG HDJFGU DLI PBJ?C GB
GR? AFMRG HDJFGU QR?L GR?A? FC LB BNO ?HG GR?A? V

. FMSA? b a . FMSA? DHHBAIFLM GB : ?K V � V ^ CFLME? RBAFeBLGDEEU @BEDAFe?I @RBGBL
?LG?AC GR? A?CBLDGBA GRABSMR GR? CQ FGHRDNE? P FAABA �� DLI @DCC?C GR? @BEDAi
FeDGFBL ABGDGBA 
� �QRFHR GSALC GR? @BEDAFeDGFBL @EDL? NU GR? DLME? ����� �
DLI GR? @ BEDAFeFLM N ?DP C@EFGG?A 
1� � GFP ?C N ?KBA? ?\ FGFLM GRABSMR ��
RBAFeBLGDEEU @BEDAFe?I QR?L GR?A? FC DL BNO ?HG FL GR? @DGR DLI J?AGFHDEEU
@BEDAFe?I QR?L GR?A? FC LB BNO ?HG FL GR? @DGR V

. FMSA? � a `HR?P DGFH BK GR? @AB@BC?I A?DEFCGFH FLG?ADHGFBLiKA?? I?JFH? V ^ CFLi
ME? @i@BEDAFe?I @RBGBL GSLL?EC �KASCGADG?I GBGDE A?j?HGFBL f � �� � FLGB GR?
A?CBLDGBA V > FGR D A?DEFCGFH ?Y HF?LHU ?\H??IFLM ��Z GR? N?DP PDX?C C?J?ADE
RSLIA?I EBB@C MSFI?I NU GQB GBGDE A?j?HGFBLC �� DLI GQB � �� ;C GB ?\ FG
FLGB / 
 QR?L GR?A? FC LB BNO ?HG FL GR? @DGR V > R?L GR?A? FC DL BNO ?HG FL GR?
A?CBLDGBA f GR? N ?DP FC A?j?HG?I FLGB / 	 V

. FMSA? � a WR? ?Y HF?LHU BK GR? CS@@A?CCFBL BK GR? A?j?HGFBL FLGB � 	 QR?L
GR?A? FC LB BNO ?HG FL GR? A?CBLDGBA DC MFJ?L NU >T V � V � FC GR? KASCGADG?I
GBGDE A?j?HGFBL DG GR? GQB HBS@EFLM BSG@SG @AFCP C DLI � FC GR? P ?DCSA? BK
EBCC?C DC I?5L?I KBA >T V �V

. FMSA? c a WR? ?Y HF?LHU BK GR? GRABSMR@SG FLGB � 
 QR?L GR?A? FC LB BNO ?HG
FL GR? A?CBLDGBA DC MFJ?L NU >T V � V � DLI � DA? I?5L?I DC FL . FM V � V
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