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UMPJBfF@SRFRFCWFK?WF@CFBGDDCPCLRFCTCLRQFRF?LFMAASPFGLFRFCF46GH4?UJBE?7UlRFCF
NMQQG@JCFUMPJBFGLFUFGAFFTBFJGTCsyF0MQQG@JCFUMPJBQF?PCFK?VGK?JJWFQNCAGDGCBfFQSAFF
RF?RFDMPF?LWFCTCLRF?LBF?LWFNMQQG@JCFUMPJBFRF?RFCTCLRFCGRFCPFBMCQFMPFBMCQFLMRF
MAASPFGLFRF?RFUMPJByFVLBFRFCFNMQQG@JCFUMPJBQF?PCFNJCLRGDSJFCLMSEFFQSAFFRF?RF
DMPF?LWFAMK@GL?RGMLFMDFCTCLRQFRF?RF@LRIAFF?NNCLfFRFCPCFGQF?FNMQQG@JCFUMPJBFGLF
UFGAFFRF?RFAMK@GL?RGMLFMDFCTCLRQFALBPFF?NNCLy

7CFA?LF?QQMAG?RCFUGRFFC?AFFNPMNMQGRGMLFRFCFQCRFMDFNMQQG@JCFUMPJBQFGLFUFGAFF
RF?RFNPMNMQGRGMLFGQFRPSCyF)K?EGLCFRF?RFGLFRFCF.8AAU7<4:E4@UMDF&GESPCFgypF
lL?KCBF?DRCPF?FJMEGA?JFRCAFLGOSCFBCTCJMNCBF@WF*MFLF6CLLsfFRFCFNMQQG@JCFUMPJBQF
?PCFPCNPCQCLRCBF?QFNMGLRQFGLQGBCFRFCFPCAR?LEJCyF0PMNMQGRGMLF.FKGEFRF@CFRPSCFGLF
QMKCFMDFRFMQCFUMPJBQfFD?JQCFGLFMRFCPQyF7CFA?LFBP?UF?FAGPAJCF?PMSLBF?JJFRFCFUMPJBQF
GLFUFGAFF.FGQFRPSCfFJ?@CJFGRF. F?LBFRFCLF?QQMAG?RCFNPMNMQGRGMLF.FUGRFFRFCFQCRFMDF
?JJFNMQQG@JCFUMPJBQFGLFRF?RFAGPAJCFl?LBFQGKGJ?PJWFDMPFNPMNMQGRGMLF1sy

4FCFNPMNMQGRGML?JFAMLLCARGTCQFA?LF?JQMF@CFRFMSEFRFMDFGLFRCPKQFMDFNMQQG@JCF
UMPJBQyF[0FGQF?QQMAG?RCBFUGRFFRFCFQCRFMDF?JJFUMPJBQFJWGLEFMSRQGBCFRFCF0BAGPAJCyF
0FeF1FGQF?QQMAG?RCBFUGRFFRFCFQCRFMDFUMPJBQFGLFRFCFMTCPJ?NFMDFRFCF0BAGPAJCF?LBFRFCF
1BAGPAJCyF0F6F1FGQF?QQMAG?RCBFUGRFFRFCFQCRFMDFUMPJBQFJWGLEFGLFCGRFCPFRFCF0BAGPAJC
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&GESPCFgygF4FCFQCRFMDFUMPJBQF?QQMAG?RCBFUGRFF.F6F1

MPFRFCF1BAGPAJCyFl4FCFQCRFMDFUMPJBQF?QQMAG?RCBFUGRFF0F6F1FF?QF@CCLFQF?BCBFGLF
&GESPCFgygFDMPFGJJSQRP?RGMLysF0FYF1FGQF?QQMAG?RCBFUGRFFRFCFQCRFAMLR?GLGLEF?JJFRFCF
UMPJBQFCVACNRFRFMQCFRF?RFJGCF@MRFFGLQGBCFRFCF0BAGPAJCF?LBFMSRQGBCFRFCF1BAGPAJCyF
0F~F1FGQF?QQMAG?RCBFUGRFFRFCFQCRFMDFUMPJBQFRF?RF?PCFCGRFCPFGLF@MRFFRFCF0BAGPAJCF
?LBFRFCF1BAGPAJCFMPFGLFLCGRFCPFMLCyg

7?PLGLE

)FICCNFQ?WGLEFRF?RF?FNPMNMQGRGMLFA?LF@CFm?QQMAG?RCBnFUGRFFRFCFQCRFMDFNMQQG@JCF
UMPJBQFGLFUFGAFFRF?RFNPMNMQGRGMLFGQFRPSCyF)RpQFRCKNRGLEFRMFRFGLIFRF?RFRFCF
NPMNMQGRGMLFHSQRFFPFRF?RFQCRFMDFNMQQG@JCFUMPJBQfF@SRFUCFUGJJF?TMGBFRF?RFRCKNR?B
RGMLyF(CPCpQFUFWLF4FCFU?WFUCpTCFQCRFRFGLEQFSNfF?LWFRUMFJMEGA?JJWFCOSGT?JCLRF
NPMNMQGRGMLQFlQSAFF?QF0F?LBF[.FYF0sF?PCF?QQMAG?RCBFUGRFFRFCFQ?KCFQCRFMDF
NMQQG@JCFUMPJBQyF3MFGDFNPMNMQGRGMLQFHSQRFTBOBFRFCGPF?QQMAG?RCBFQCRQFMDFNMQQG@JCF
UMPJBQfF0F?LBF[.FYF0FUMSJBF@CFRFCFQ?KCFNPMNMQGRGMLyF3GLACFUCpPCFR?IGLEF
APCBCLACQFRMF@CF?QQGELCBFRMFNPMNMQGRGMLQfFRF?RFUMSJBFKC?LFRF?RFLCIKB@BPPFQVF
CTCPWF?ECLRF?QQGELQF0F?LBF[0FYF0FRFCFQ?KCFAPCBCLACyF%TCLRS?JJWFUCpPCFEMGLEF
RMFQSEECQRFRF?RFGDF?LF?ECLRF?QQGELQF0F?LBF[0F�sF0FBGDDCPCLRFAPCBCLACQfFQFCpQF
K?IGLEF?FP?RGML?JFKGQR?ICyFRSRFUCFU?LRFMSPFDMPK?JGQKFRMFBCCKFGRF?FO>QFLK>IF
OBNRFOBJBKQFRF?RF?ECLRQF?QQGELFRFCFQ?KCFAPCBCLACFRMFJMEGA?JFCOSGT?JCLRQfF
LMRF?FKB@BPP>OVIQORQEeF)RpQFSQCDSJFRMFRFGLIF?@MSRFNPMNMQGRGMLQFGLFRCPKQFMDF
RFCGPF?QQMAG?RCBFQCRQFMDFNMQQG@JCFUMPJBQfFQMFUCFUGJJFAMLRGLSCFRMFBMFQMyFRSRF
RMFICCNFJMEGA?JJWFCOSGT?JCLRFNPMNMQGRGMLQFQCN?P?RCFCLRGRGCQFUCFUGJJFLMRFQ?WF
RF?RF?FNPMNMQGRGMLFHSQRFGQF?FQCRFMDFNMQQG@JCFUMPJBQy

RCDMPCFUCFBGQASQQFPCJ?RGMLQF?KMLEFNPMNMQGRGMLQfF?FUMPBF?@MSRFLMR?RGMLyF)FQ?GBF
UCFUGJJFSQCFA?NGR?JFJCRRCPQFRMFPCNPCQCLRFQNCAGDGAF?RMKGAFNPMNMQGRGMLQyF7CFUGJJF
?JQMFSQCFA?NGR?JFJCRRCPQF?QFKCR?T?PG?@JCQFP?LEGLEFMTCPFNPMNMQGRGMLQyF)FKGEFRFQ?WfF
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m)DF.FCLR?GJQF1fFRFCLyyynyFSJC?PJWFRFCF?RMKGAFNPMNMQGRGMLF.FBMCQLpRFCLR?GJFRFCF
?RMKGAFNPMNMQGRGMLF1yF3MFUF?RFxKFQ?WGLEFGLFQSAFF?FQCLRCLACFGQFm3SNNMQCF
UCFF?TCFMLCFNPMNMQGRGMLFlUFGAFFUCpJJFA?JJFe.fFDMPFRFCFRGKCF@CGLEsFRF?RFCLR?GJQF
?LMRFCPFNPMNMQGRGMLFlUFGAFFUCpJJFA?JJFo1psyF4FCLyyVRFDGPQRFGRFK?WF@CFAMLB
DSQGLEFQMPRGLEF?RMKGAFNPMNMQGRGMLFJCRRCPQFDPMKFKCR?T?PG?@JCQfF@SRFAMLRCVRFUGJJF
FMNCDSJJWFK?ICFKWFSQ?ECFAJC?PyFl,MMIFMSRFCQNCAG?JJWFDMPFNFP?QCQFJGICLFm&MPF?LWF
NPMNMQGRGMLQF.F?LBF1yyFynys1

gypypF 2CJ?RGMLQF?KMLEFNPMNMQGRGMLQ

0PMNMQGRGMLQF.F?LBF1F?PCF8DH<I4?8AGUHSQRFGLFA?QCFRFCWF?PCF?QQMAG?RCBFUGRFFRFCF
Q?KCFQCRFMDFNMQQG@JCFUMPJBQlGLFC?AFFNMQQG@JCFUMPJBfF.FGQFRPSCFHSQRFGLFA?QCF1FGQyF
)LFRF?RFA?QCF)FUGJJFUPGRCFc.FTJDTF1nyF.U8AG4<?FU1Flm0FpTF1nsFHSQRFGLFA?QCFRFCPCFGQF
LMFNMQQG@JCFUMPJBFGLFUFGAFF.FGQFRPSCF@SRF1FGQFLMRyF/LF?F6CLLFBG?EP?KfF.FCLR?GJQF
1FUFCLFRFCF0BAGPAJCFGQFCLRGPCJWFAMLR?GLCBFUGRFGLFRFCF1BAGPAJCyFl+CCNFGLFKGLBF
RF?RFMLCFU?WFDMPFRFCF0BAGPAJCFRMF@CFCLRGPCJWFAMLR?GLCBFGLFRFCF1BAGPAJCFGQFDMPFRFCKF
RMF@CFRFCFQ?KCFAGPAJCuF7FCLF0FGQFCOSGT?JCLRFRMF1fF0FCLR?GJQF1F?LBF/FCLR?GJQF0ysF
0FE89HG8FU1FHSQRFGLFA?QCF0FpTF[1yF7FCLF0FPCDSRCQF1fFCTCPWFUMPJBFRF?RFK?ICQF
0FRPSCFK?ICQF1FD?JQCy2

&MPFCV?KNJCfFQSNNMQCF)FF?TCFPMJJCBF?FQGVBQGBCBFBGCyF4FCFNPMNMQGRGMLFRF?RFRFCF
BGCFA?KCFSNFQGVFCLR?GJQFRFCFNPMNMQGRGMLFRF?RFGRFA?KCFSNFCTCLyF4FCFNPMNMQGRGMLF
RF?RFRFCFBGCFA?KCFSNFQGVFPCDSRCQFRFCFNPMNMQGRGMLFRF?RFGRFA?KCFSNFMBByF4FCF
NPMNMQGRGMLFRF?RFRFCFBGCFA?KCFSNFCTCLFGQFCOSGT?JCLRFRMFRFCFNPMNMQGRGMLFRF?RF
GRFBGBFLMRFAMKCFSNFMBBl?LBFC?AFFMDFRFMQCFNPMNMQGRGMLQFCLR?GJQFRFCFMRFCPy

0FGQF?FG4HGB?B:LUHSQRFGLFA?QCFGRFGQFRPSCFGLFCTCPWFNMQQG@JCFUMPJByF)LFRF?RFA?QCF
UCFUPGRCFmpTF0nyF)FUGJJFQMKCRGKCQFSQCFRFCFQWK@MJFm4nFRMFQR?LBFDMPF?FR?SRMJMEWyF
VF6BAGE47<6G<BAUGQFD?JQCFGLFCTCPWFNMQQG@JCFUMPJByF)FUGJJFQMKCRGKCQFSQCFm&nFRMF
QR?LBFDMPF?FAMLRP?BGARGMLyFVF6BAG<A:8AGUNPMNMQGRGMLFGQFLCGRFCPF?FAMLRP?BGARGMLF
LMPF?FR?SRMJMEWy

&GL?JJWfFUCFF?TCFNPMNCPRGCQFMDFNPMNMQGRGMLFPBQPFMDF?P@GRP?PWFQGXCyF4FCFNPMNMB
QGRGMLQFGLF?FQCRF?PCF6BAF<FG8AGUGDFRFCPCFGQF?RFJC?QRFMLCFNMQQG@JCFUMPJBFGLFUFGAFF?JJF
MDFRFMQCFNPMNMQGRGMLQF?PCFRPSCyF4FCFNPMNMQGRGMLQFGLF?FQCRF?PCF<A6BAF<FG8AGUGDFLMF
UMPJBFK?ICQFRFCKF>IIFRPSCy

4FCFNPMNMQGRGMLQFGLF?FQCRF?PCF@HGH4??LU8K6?HF<I8UGDFLMFNMQQG@JCFUMPJBFK?ICQF
JLOBIQE>KILKBFMDFRFCKFRPSCyF0SRF?LMRFCPFU?WfFC?AFFNPMNMQGRGMLFGLFRFCFQCRFPCDSRCQF
C?AFFMDFRFCFMRFCPQyFl&MPF?LWFNPMNMQGRGMLQF0F?LBF1FGLFRFCFQCRfF0FpTF[1ysF4FCF
NPMNMQGRGMLQFGLF?FQCRF?PCFHMGLRJWF8K;4HFG<I8UGDFC?AFFNMQQG@JCFUMPJBFK?ICQF?R
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&GESPCFgy1F&MSPFKSRS?JJWFCVAJSQGTCfFHMGLRJWFCVF?SQRGTCFPCEGMLQ

JC?QRFMLCFMDFRFCFNPMNMQGRGMLQFGLFRFCFQCRFRPSCyF)LFMRFCPFUMPBQfFRFCFBGQHSLARGMLFMDF
?JJFRFCFNPMNMQGRGMLQFGLFRFCFQCRFGQF?FR?SRMJMEWy

7CFUGJJFMDRCLFUMPIFUGRFFNPMNMQGRGMLFQCRQFUFMQCFKCK@CPQF?PCF@MRFFKSRS?JJWF
CVAJSQGTCF?LBFHMGLRJWFCVF?SQRGTCyFVFKSRS?JJWFCVAJSQGTCfFHMGLRJWFCVF?SQRGTCFQCRFMDF
NPMNMQGRGMLQFGQFA?JJCBF?FN?PRGRGMLyF)LRSGRGTCJWfF?FN?PRGRGMLFGQF?FU?WFMDFBGTGBGLEF
SNFRFCF?T?GJ?@JCFNMQQG@GJGRGCQyF&MPFCV?KNJCfFGLFMSPFBGCBPMJJGLEFCV?KNJCFRFCF
NPMNMQGRGMLFRF?RFRFCFBGCFA?KCFSNFMBBF?LBFRFCFNPMNMQGRGMLFRF?RFRFCFBGCFA?KCF
SNFCTCLFRMECRFCPFDMPKF?FN?PRGRGMLyF7FCLFWMSFF?TCF?FN?PRGRGMLfFC?AFFNMQQG@JCF
UMPJBFK?ICQFBU>@QIVFMLCFMDFRFCFNPMNMQGRGMLQFGLFRFCFN?PRGRGMLFRPSCyF/LF?F6CLLF
BG?EP?KfFRFCFPCEGMLQFPCNPCQCLRGLEFRFCFNPMNMQGRGMLQFGLF?FN?PRGRGMLFAMK@GLCFRMF
DGJJFRFCFCLRGPCFPCAR?LEJCFUGRFMSRFMTCPJ?NNGLEF?RF?LWFNMGLRy

gypygF 3R?RCBBCQAPGNRGMLQ

3SNNMQCFUCF?PCFUMPIGLEFUGRFF?FJ?LES?ECFRF?RFF?QFHSQRFRUMF?RMKGAFNPMNMQGRGMLQfF
.F?LBF1yF,MMIGLEF@?AIF?RF&GESPCFgypfFUCFA?LFQCCFRF?RFRFCQCFNPMNMQGRGMLQFBGTGBCF
RFCFQN?ACFMDFNMQQG@JCFUMPJBQFGLRMFDMSPFKSRS?JJWFCVAJSQGTCfFHMGLRJWFCVF?SQRGTCF
PCEGMLQyF&GESPCFgy1FJ?@CJQFRFMQCFPCEGMLQFQpfFP, IPh F?LBFQ2yF%?AFFMDFRFCFPCEGMLQF
AMPPCQNMLBQFRMFMLCFMDFRFCFJGLCQFGLFRFCFDMJJMUGLEFRPSRFBR?@JCL

. 1 QR?RCBBCQAPGNRGML
Mp � 1 .o/
P, � / .o[/
w / 1 [.o/
Q2 / / [.q[/

%?AFFJGLCFMLFRFCFRPSRFBR?@JCFA?LF?JQMF@CFBCQAPG@CBF@WF?FIGLBFMDFNPMNMQGRGMLF
A?JJCBF?FQR?RCBBCQAPGNRGMLyFVFQR?RCBBCQAPGNRGMLFGLFJ?LES?ECF]FGQF?FAMLHSLARGMLF
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GLFUFGAFFlpsFC?AFFAMLHSLARFGQFCGRFCPF?LF?RMKGAFNPMNMQGRGMLFMDF]UFMPFGRQFLCE?RGMLGF
?LBFlgsFC?AFF?RMKGAFNPMNMQGRGMLFMDF]UF?NNC?PQFCV?ARJWFMLACyF&MPFCV?KNJCfF
.Ip@F1F?LBF[.FeF1F?PCFC?AFFQR?RCBBCQAPGNRGMLQyFVFQR?RCBBCQAPGNRGMLFQSAB
AGLARJWFBCQAPG@CQFRFCFNMQQG@JCFUMPJBQF?QQMAG?RCBFUGRFF?FJGLCFMLFRFCFRPSRFBR?@JCyF
&MPFCV?KNJCfFRFCFNMQQG@JCFUMPJBQFGLFPCEGMLFQ1F?PCFHSQRFRFMQCFGLFUFGAFF.FGQF
D?JQCF?LBF1FGQFRPSCGFGLFMRFCPFUMPBQfFRFCWF?PCFHSQRFRFMQCFGLFUFGAFFRFCFQR?RCB
BCQAPGNRGMLF[.FeF1FGQFRPSCyF'GTCLF?LWFJ?LES?ECfFGRQFQR?RCBBCQAPGNRGMLQFUGJJFDMPKF
?FN?PRGRGMLyM

.MRGACFRF?RFRFCFQR?RCBBCQAPGNRGMLQF?T?GJ?@JCFDMPFSQCF?PCFBCNCLBCLRFMLFRFCF
J?LES?ECFUCF?PCFUMPIGLEFUGRFyF)DFGLQRC?BFMDFJ?LES?ECF]FUCF?PCFUMPIGLEFUGRFF?F
J?LES?ECF]tFAMLR?GLGLEFRFPCCF?RMKGAFNPMNMQGRGMLQFl0fF1fF?LBF2sfFUCFUGJJFF?TCF
CGEFRFQR?RCBBCQAPGNRGMLQF?T?GJ?@JCFGLQRC?BFMDF4pQFDMSPyFl9MSpJJFUMPIFUGRFFRFCQCF
CGEFRFQR?RCBBCQAPGNRGMLQFGLF%VCPAGQCFgypyF&MPFLMUFUCpJJFEMF@?AIFRMFUMPIGLEFUGRFF
J?LES?ECF]F?LBFGRQFN?JRPWFDMSPys

%TCPWFLMLBAMLRP?BGARMPWFNPMNMQGRGMLFGLF?FJ?LES?ECFF?QF?LFCOSGT?JCLRFRF?RF
GQF?FBGQHSLARGMLFMDFQR?RCBBCQAPGNRGMLQyF7CFA?JJFRFGQFBGQHSLARGMLFRFCFNPMNMQGRGMLpQF
7<F=HA6G<I8UABE@4?U9BE@TU&MPFCV?KNJCfFRFCFNPMNMQGRGMLF.F6F1FGQFRPSCFGLFPCEGMLQF
QpfFP, F?LBQ1yF4FSQ

061T))TFl0e1sTl0e[1s6l[0e1sF lgyps

4FCFNPMNMQGRGMLFMLFRFCFPGEFRBF?LBFQGBCFGQFRFCFBGQHSLARGTCFLMPK?JFDMPKFCOSGTB
?JCLRFMDF0F6F1yF4MFDGLBFRFCFBGQHSLARGTCFLMPK?JFDMPKFMDF?FLMLBAMLRP?BGARMPWF
NPMNMQGRGMLfFDGESPCFMSRFUFGAFFJGLCQFMDFRFCFRPSRFBR?@JCFGRpQFRPSCFMLfFRFCLFK?ICF?F
BGQHSLARGMLFMDFRFCFQR?RCBBCQAPGNRGMLQF?QQMAG?RCBFUGRFFC?AFFQSAFFJGLCyI

gypy1F 0PCBGA?RCFJMEGA

3MKCRGKCQFUCFUGJJFU?LRFRMFUMPIFUGRFFJ?LES?ECQFRF?RFPCNPCQCLRFM@HCARQF?LBF
NPMNCPRGCQyF4MFBMFQMfFUCFDGPQRFGBCLRGDWF?FHA<I8EF8UB9U7<F6BHEF8RURFCFRMR?JFQCRF
MDFM@HCARQFSLBCPFBGQASQQGMLyF%?AFFM@HCARFGLFRFCFSLGTCPQCFMDFBGQAMSPQCFUGJJF@CF
PCNPCQCLRCBF@WF?F6BAFG4AGRUUFGAFFUGJJFSQS?JJWF@CF?FJMUCPBA?QCFJCRRCPFu> ? @ IeeeceF
0PMNCPRGCQFMDFRFMQCFM@HCARQF?LBFPCJ?RGMLQF?KMLEFRFCKFUGJJF@CFPCNPCQCLRCBF@WF
CE87<64G8FRUUFGAFFUGJJF@CFA?NGR?JFJCRRCPQy

2CJ?RGMLQF?KMLEFNPMNMQGRGMLQFGLFQSAFF?FJ?LES?ECF?PCFCV?ARJWF?QFBCQAPG@CBF
GLFRFCFNPCTGMSQFQCARGMLQfFCVACNRFRF?RFUCFF?TCFRUMFLCUFIGLBQFMDFNPMNMQGRGMLQyF
&GPQRfFMSPF?RMKGAFNPMNMQGRGMLQF?PCFLMUFECLCP?RCBF@WF?NNJWGLEF?FNPCBGA?RCF
RMF?FAMLQR?LRfF?QFGLFcN>deF3CAMLBfFUCFA?LFECLCP?RCFOS?LRGDGCBFQCLRCLACQfF?QF



vTvU,o6U(*'1G1ncn,1UG0n'y+UiP

GLFml6Vsl&VFYF[&VsnyF3GLACFUCFUGJJFP?PCJWF@CFSQGLEFNPCBGA?RCFJMEGAfF)FUMLpRF
UMPIFRFPMSEFFRFCFBCR?GJQFFCPCGF?FRFMPMSEFFRPC?RKCLRFA?LF@CFDMSLBFGLF?LWF
GLRPMBSARMPWFJMEGAFRCVRy

)FBMFU?LRFRMFCKNF?QGXCfFRFMSEFfFRF?RF?QFJMLEF?QFUCFPCQRPGARFMSPF?RRCLRGMLFRMF
DGLGRCFSLGTCPQCQFMDFBGQAMSPQCfF?JJFRFCFJMEGA?JFPCJ?RGMLQFUCFLCCBFA?LF@CFF?LBJCBF@WF
RFCFNPMNMQGRGML?JFK?AFGLCPWFBGQASQQCBF?@MTCyF)DfFQ?WfFMSPFMLJWFRUMFAMLQR?LRQF
?PCF>F?LBF?F?LBFMSPFMLJWFNPCBGA?RCFGQF&fFRFCLFRFCFMLJWF?RMKGAFNPMNMQGRGMLQFGLFf]F
UGJJF@CFN>F?LBFN? FDMPFUFGAFFUCFA?LF@SGJBF?FQR?LB?PBFRPSRFBR?@JCL

N> N? QR?RCBBCQAPGNRGML
1 1 N>IoIN?
1 / N>IoI[N?
/ 1 [N>IoIN?
/ / [N>IoI[N?

&MPF?LWFNPMNMQGRGMLFGLFRFGQFJ?LES?ECFAMLR?GLGLEF?FOS?LRGDGCPfFUCFA?LFDGLBF
?LFCOSGT?JCLRFAMKNMQCBFCLRGPCJWFMDF?RMKGAFNPMNMQGRGMLQF?LBFNPMNMQGRGML?JF
AMLLCARGTCQyF4MFBMFRFGQFUCFLCCBFRFCFLMRGMLFMDF?FQS@QRGRSRGMLFGLQR?LACLF
?FQS@QRGRSRGMLFGLQR?LACFMDF?FOS?LRGDGCBFQCLRCLACFGQFNPMBSACBF@WFPCKMTGLEF
RFCFOS?LRGDGCPF?LBFPCNJ?AGLEFGRQFT?PG?@JCFRFPMSEFMSRFUF?RFPCK?GLQFUGRFFRFCF
Q?KCFAMLQR?LRyFl3MfFDMPFCV?KNJCfFN>B[N>FGQF?FQS@QRGRSRGMLFGLQR?LACFMDF
l6Vsl&VFYF[&VsysFVFSLGTCPQ?JJWFOS?LRGDGCBFQCLRCLACFGQFCOSGT?JCLRFRMF?F
@LKGRK@QFLKFMDF?JJFGRQFQS@QRGRSRGMLFGLQR?LACQFDMPFAMLQR?LRQFGLF]fFUFGJCF?LF
CVGQRCLRG?JJWFOS?LRGDGCBFQCLRCLACFGQFCOSGT?JCLRFRMF?FAFPGRK@QFLKFMDFGRQFQS@QRGRSRGMLF
GLQR?LACQyF&MPFCV?KNJCfFUFCLFMSPFMLJWFRUMFAMLQR?LRQF?PCF>F?LBF?FUCFF?TCL

l∣Vsl&VFYF[&VsFTppTFl&yFYF[N>cIoIuN?FYFB&@sF lgygs

l1Vs&VFTppTFN>F6FN?F lgy1s

VQFJMLEF?QFUCFQRGAIFRMFDGLGRCFSLGTCPQCQFMDFBGQAMSPQCfFCTCPWFNPMNMQGRGMLFUGJJFF?TCF
?LFCOSGT?JCLRFRF?RFSQCQFMLJWFNPMNMQGRGML?JFAMLLCARGTCQyF3MFCTCLFUFCLFUCFUMPIF
GLFNPCBGA?RCFJMEGAfFCTCPWFLMLBAMLRP?BGARMPWFNPMNMQGRGMLFUGJJFF?TCF?LFCOSGT?JCLRF
GLFBGQHSLARGTCFLMPK?JFDMPKy

gygF 4FCFNPM@?@GJGRWF?VGMKQ

VFBGQRPG@SRGMLFMTCPFJ?LES?ECF]F?QQGELQF?FPC?JFLSK@CPFRMFC?AFFNPMNMQGRGMLFGLF
RFCFJ?LES?ECyCFR?WCQG?LQFPCNPCQCLRF?LF?ECLRpQFBCEPCCQFMDF@CJGCDF?QF?FBGQRPG@SRGMLF
MTCPF?FJ?LES?ECGF)FUGJJFSQCFmAPnFRMFQWK@MJGXCF?LF?ECLRpQFAPCBCLACFBGQRPG@SRGMLyF
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&MPFCV?KNJCfFGDF?LF?ECLRFGQFCEmFAMLDGBCLRFRF?RFGRFUGJJFP?GLFRMKMPPMUfFUCFUGJJF
UPGRC

APl+sFTFEyCF lgy2s

UFCPCF0FGQFRFCFNPMNMQGRGMLFRF?RFGRFUGJJFP?GLFRMKMPPMUyFVLMRFCPFU?WFRMFNSRFRFGQF
GQFRF?RFRFCF?ECLRQFHA6BA7<G<BA4?U6E878A68UGLFP?GLFRMKMPPMUFGQFEyCyFu3K@LKC
AFQFLK>IFAPCBCLACQFAMLRP?QRFUGRFF@LKAFQFLK>IFAPCBCLACQfFUFGAFFUCFUGJJFBGQASQQF
GLFSF?NRCPF1ysF4FCFFGEFCPFRFCFLSKCPGA?JFT?JSCFMDF?LF?ECLRpQFSLAMLBGRGML?JF
APCBCLACFGLF?FNPMNMQGRGMLfFRFCFKMPCFAMLDGBCLRFRFCF?ECLRFGQFRF?RFRF?RFNPMNMQGRGMLF
GQFRPSCy

R?WCQG?LQFFMJBFRF?RF?FO>QFLK>IFAPCBCLACFBGQRPG@SRGMLFQ?RGQDGCQFACPR?GLFPSJCQyF
VKMLEFRFCQCF?PCFMSPFDGPQRFRFPCCFAMPCFPSJCQfFtB?@B:BEBIUFU4K<B@Ff

:BAS:8:4G<I<GLfU&MPF?LWFNPMNMQGRGMLF.FGLF]fFAPl0sFeFEyF
:BE@4?<GLfU&MPF?LWFR?SRMJMEWF4FGLF]fFAPl4sFTFpy
e<A<G8UG77<G<I<GLfU&MPF?LWFKSRS?JJWFCVAJSQGTCFNPMNMQGRGMLQF.F?LBF1FGLF]fF

APl0F6F1sFTFAPl0sFoFAPl1sy

+MJKMEMPMTpQF?VGMKQF?PCFMDRCLFPCDCPPCBFRMF?QFmRFCFNPM@?@GJGRWF?VGMKQnyF
-?RFCK?RGAG?LQFA?JJF?LWFBGQRPG@SRGMLFRF?RFQ?RGQDGCQFRFCQCF?VGMKQF?FCEB545<?<GLF
7<FGE<5HG<BATU+MJKMEMPMTFlpA11ipAMEsFU?QFRFCFDGPQRFRMF?PRGASJ?RCFRFCQCF?VGMKQF
?QFRFCFDMSLB?RGMLFMDFK?RFCK?RGA?JFNPM@?@GJGRWFRFCMPWyH

7?PLGLE

+MJKMEMPMTpQFUMPIFGL?SESP?RCBF?FK?RFCK?RGA?JFDGCJBFMDFNPM@?@GJGRWFRFCMPWF
BGQRGLARFDPMKFRFCFNFGJMQMNFGA?JFQRSBWFMDFUF?RFNPM@?@GJGRWFGQyF7FGJCFRFGQFU?QF
?LFGKNMPR?LRF?BT?LACfFGRFE?TCFRFCFUMPBFmNPM@?@GJGRWnF?FQNCAG?JFKC?LGLEFGLF
K?RFCK?RGA?JFAGPAJCQFRF?RFA?LFECLCP?RCFAMLDSQGMLFCJQCUFCPCy

&MPF?FRUCLRWBDGPQRBACLRSPWFK?RFCK?RGAG?LfF+MJKMEMPMTpQF?VGMKQFABCFKBF
UF?RFGRFGQFDMPF?FBGQRPG@SRGMLFRMF@CF?FmNPM@?@GJGRWFBGQRPG@SRGMLnyF4FGQFGQFBGQRGLARF
DPMKFRFCFU?WFNCMNJCFSQCFmNPM@?@GJGRWnFGLFCTCPWB?WFJGDCyF&MPFMLCFRFGLEfFRFCF
UMPBFmNPM@?@GJGRWnFGLF%LEJGQFFK?WFLMRFKC?LFRFCFQ?KCFRFGLEFGLFCTCPWFSQCyF
VLBFCTCLFGDFGRFBMCQfFGRFUMSJBF@CF?FQS@QR?LRGTCFNFGJMQMNFGA?JFRFCQGQFRF?RF
NPM@?@GJGRGCQFlGLFRFCFCTCPWB?WFQCLQCsFA?LF@CFPCNPCQCLRCBF@WF?FLSKCPGA?JF
BGQRPG@SRGMLFQ?RGQDWGLEF+MJKMEMPMTpQF?VGMKQyF'MGLEFGLFRFCFMRFCPFBGPCARGMLfF
RFCPCF?PCFLSKCPGA?JFBGQRPG@SRGMLQFQ?RGQDWGLEFRFCF?VGMKQFRF?RFBMLpRFAMSLRF
?QFmNPM@?@GJGQRGAnFGLF?LWFMPBGL?PWFQCLQCyF&MPFCV?KNJCfFUCFAMSJBFGLTCLRF?F
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BGQRPG@SRGMLFmRTnFRF?RF?QQGELQFpFRMFCTCPWFRPSCFNPMNMQGRGMLF?LBFEFRMFCTCPWF
D?JQCFNPMNMQGRGMLyF4MF?FK?RFCK?RGAG?LfFRFCFD?ARFRF?RFRTFQ?RGQDGCQF+MJKMEMPMTpQF
?VGMKQFK?ICQFGRF?FNPM@?@GJGRWFBGQRPG@SRGMLyFRSRF?FNPMNMQGRGMLQFRTBT?JSCF
KGEFRFLMRFK?RAFFGRQFNPM@?@GJGRWFGLFRFCFCTCPWB?WFQCLQCyF)KNPM@?@JCFNPMNMB
QGRGMLQFA?LFRSPLFMSRFRMF@CFRPSCFl)FHSQRFPMJJCBFQL?ICBCWCQusfF?LBFNPMNMQGRGMLQF
UGRFFFGEFFNPM@?@GJGRGCQFA?LFRSPLFMSRFRMF@CFD?JQCFlRFCF4GR?LGAFQFMSJBpTCFK?BCF
GRFRMFNMPRsy

0PM@?@GJGQKFGQFRFCFNFGJMQMNFGA?JFTGCUFRF?RFP?RGML?JGRWFPCOSGPCQF?LF?ECLRpQF
APCBCLACQFRMFDMPKF?FNPM@?@GJGRWFBGQRPG@SRGMLFlRF?RFGQfFRMFQ?RGQDWF+MJKMEMPMTpQF
?VGMKQsyF0PM@?@GJGQKFGQF?RRP?ARGTCFGLFN?PRF@CA?SQCFGRFF?QFGLRSGRGTCJWF?NNC?JGLEF
AMLQCOSCLACQyF&MPFCV?KNJCfFDPMKFRFCFNPM@?@GJGRWF?VGMKQFUCFA?LFNPMTCL

.CE?RGMLLF&MPF?LWFNPMNMQGRGMLF.FGLF\ I@Ou[.cFTFpFlFAPl0sy

VAAMPBGLEFRMF.CE?RGMLfFP?RGML?JGRWFPCOSGPCQF?LF?ECLRFUGRFFAPl0sFTFEyCFRMFF?TCF
APl[0sFTFEy1yFVKMLEFMRFCPFRFGLEQfF.CE?RGMLFCK@MBGCQFRFCFQCLQG@JCFRFMSEFRF
RF?RFGDFWMSpPCFFGEFJWFAMLDGBCLRFRF?RF?FNPMNMQGRGMLFGQFRPSCfFWMSFQFMSJBF@CFBS@GMSQF
RF?RFGRQFLCE?RGMLFGQy

5QS?JJWF)pJJFJC?TCFGRF?QF?LFCVCPAGQCFRMFNPMTCFRF?RF?FN?PRGASJ?PFAMLQCOSCLACF
DMJJMUQFDPMKFRFCFNPM@?@GJGRWF?VGMKQfF@SRFFCPCF)FUGJJFNPMTCF.CE?RGMLF?QF?LF
CV?KNJCFDMPFRFCFPC?BCPy

.CE?RGMLF0PMMDL

SJ?GK

lpsF .F?LBF[0F?PCFKSRS?JJWFCVAJSQGTC

lgsF APl0F6F[0sFTFAPl0sFoFAPl[0s

l1sF 0F6F[0FGQF?FR?SRMJMEW

l2sF APl06[0sFTFp

lMsF pFTFAPl0sFoFAPl[0s

lIsF APl[0sFTFpFlFAPl0s

*SQRGDGA?RGML

JMEGA

lpsFfF&GLGRCFVBBGRGTGRWF

JMEGA

l1sfF.MPK?JGRW

lgsFUFl2s
lMsfF?JEC@P?

gygypF SMLQCOSCLACQFMDFRFCFNPM@?@GJGRWF?VGMKQ

RCJMUF?PCF?FLSK@CPFMDFDSPRFCPFAMLQCOSCLACQFMDFRFCFNPM@?@GJGRWF?VGMKQyFVE?GLfF
RFCQCFAMLQCOSCLACQF?PCFJGQRCBFGLFN?PRFRMFGJJSQRP?RCFGLRSGRGTCFRFGLEQFRF?RFDMJJMUF
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DPMKFRFCF?VGMKQyFRSRFxKF?JQMFJGQRGLEFRFCKF@CA?SQCFRFCWpJJF@CFSQCDSJFGLFDSRSPCF
NPMMDQy

y4K<@4?<GLfU&MPF?LWFNPMNMQGRGMLF.IFKI\ FAPl0sFdFpyF
.BAGE47<6G<BAfU&MPF?LWFAMLRP?BGARGMLF&FGLF]fFAPl&sFTFEy
6AG4<?@8AGfU&MPF?LWFNPMNMQGRGMLQF.F?LBF1FGLF]fFGDF.FpTF1FRFCL

APl0sFdFAPl1sy

6DH<I4?8A68fU&MPF?LWFNPMNMQGRGMLQF0F?LBF1FGLF]fFGDF0FTppTF1FRFCLF
APl0sFTFAPl1sy

l8A8E4?UG77<G<I<GLfU&MPF?LWFNPMNMQGRGMLQF0F?LBF1FGLF4f
APl0F6F1sFTFAPl0sFoFAPl1sFlFAPl0FeF1sy

e<A<G8UG77<G<I<GLUI6KG8A787VfU&MPF?LWFDGLGRCFQCRFMDFKSRS?JJWFCVAJSQGTCFNPMNMFBF
QGRGMLQY0pf0gfFyyyf0LZf
APl0pF6F0gF6FyyyF6F.KcIfFAPl0psFoFAPl0gsFoFyyyFoFAPl0Lsy

586B@CBF<G<BAfU&MPF?LWFNPMNMQGRGMLQF0F?LBF1FGLF]f
APl0sFTFAPl0FeF1sFoFAPl0FeF[1sy

(4EG<G<BAfU&MPF?LWFDGLGRCFN?PRGRGMLFMDFNPMNMQGRGMLQFGLFi1fFRFCFQSKFMDFRFCGPF
SLAMLBGRGML?JFAPBT?JSCQFGQFpy

4MECRFCPfF.MLB.CE?RGTGRWF?LBF-?VGK?JGRWFCQR?@JGQFFRFCF@MSLBQFMDFMSPFAPCB
BCLACFQA?JCyF2?RGML?JFAPCBCLACQFUGJJF?JU?WQFD?JJF@CRUCCLFEF?LBFpFlGLAJSQGTCsyF
'GTCLFRFCQCF@MSLBQfFR?WCQG?LQFPCNPCQCLRF?@QMJSRCFACPR?GLRWFRF?RF?FNPMNMQGRGMLF
GQFRPSCF?QF?FAPCBCLACFMDFpF?LBF?@QMJSRCFACPR?GLRWFRF?RF?FNPMNMQGRGMLFGQFD?JQCF?QF
APCBCLACFEyF4FCFSNNCPF@MSLBFGQF?P@GRP?PWlUCFAMSJBFF?TCFQCRFGRF?RFUF?RCTCPF
NMQGRGTCFPC?JFLSK@CPFUCFU?LRCByFRSRFSQGLEFEF?LBFpFJGLCQFSNFLGACJWFUGRFFCTCPWB
B?WFR?JIFMDF@CGLEFArFAMLDGBCLRFMPFpEEmFAMLDGBCLRFGLFN?PRGASJ?PFNPMNMQGRGMLQfF
?LBF?JQMFUGRFFT?PGMSQFAMLQGBCP?RGMLQFMDFDPCOSCLAWF?LBFAF?LACFBGQASQQCBFJ?RCPF
GLFRFGQF@MMIy

%LR?GJKCLRFGQFNJ?SQG@JCFDMPF?JJFRFCFQ?KCFPC?QMLQFSMKN?P?RGTCF%LR?GJKCLRF
U?QFNJ?SQG@JCFGLFSF?NRCPFpGFUCpTCFQGKNJWFKMTCBFDPMKF?LFCVNPCQQGMLFGLFRCPKQF
MDFAMLDGBCLACFAMKN?PGQMLQFRMFMLCFSQGLEFLSKCPGA?JFAPCBCLACQyF5LBCPQR?LBGLEF
COSGT?JCLACF?QFKSRS?JFCLR?GJKCLRfF%LR?GJKCLRFCLR?GJQF%OSGT?JCLACyF'CLCP?JF
VBBGRGTGRWFGQF?FECLCP?JGX?RGMLFMDF&GLGRCFVBBGRGTGRWFRF?RF?JJMUQFSQFRMFA?JASJ?RCF
?LF?ECLRpQFAPCBCLACFGLF?LWFBGQHSLARGMLfFUFCRFCPFRFCFBGQHSLARQF?PCFKSRS?JJWF
CVAJSQGTCFMPFLMRyFl7FCLFRFCFBGQHSLARQF>OBFKSRS?JJWFCVAJSQGTCfFRFCGPFAMLHSLARGMLF
GQF?FAMLRP?BGARGMLfFRFCFAPl0FeF1sFRCPKFCOS?JQFEfF?LBF'CLCP?JFVBBGRGTGRWFR?ICQF
SQF@?AIFRMF&GLGRCFVBBGRGTGRWys
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&GLGRCFVBBGRGTGRWFl%VRCLBCBsFA?LF@CFBCPGTCBF@WFPCNC?RCBJWF?NNJWGLEF&GLGRCF
VBBGRGTGRWyFRCEGLFUGRFF?LWFDGLGRCFQCRFMDFKSRS?JJWFCVAJSQGTCFNPMNMQGRGMLQF
Y0pfF., Ieee .KZeFRWF&GLGRCFVBBGRGTGRWf

APl0pF6F0gsFTFAPl0psFoFAPl0gsF lgyMs

,MEGA?JJWfFQGLACF0pF?LBF0gF?PCFC?AFFKSRS?JJWFCVAJSQGTCFUGRFF01fF0pF6F0gFGQF?JQMF
KSRS?JJWFCVAJSQGTCFUGRFF01yF3MF&GLGRCFVBBGRGTGRWFWGCJBQ

APl;0pF6F0g<F6F01sFTFAPl0pF6F0gsFoFAPl01sF lgyIs

SMK@GLGLEF%OS?RGMLQFlgyMsF?LBFlgyIsFRFCLFEGTCQFSQ

APl0pF6F0gF6F01sFTFAPl0psFoFAPl0gsFoFAPl01sF lgyCs

.CVRFUCFUMSJBFGLTMICFRFCFD?ARFRF?RF0pF6F0gF6F01FGQFKSRS?JJWFCVAJSQGTCFUGRFF02F
RMFBCPGTC

APl0pF6F0gF6F01F6F02sFTFAPl0psFoFAPl0gsFoFAPl01sFoFAPl02sFlgyHs

SJC?PJWFRFGQFNPMACQQFGRCP?RCQF?QFK?LWFRGKCQF?QFUCFLCCBFRMFPC?AF

APl0pF6F0gF6FyyyF6F.KcFTFAPl0psFoFAPl0gsFoFyyyFoFAPl0�sFlgyAs

4FCFGBC?FFCPCFGQFRF?RFMLACFWMSFF?TCF&GLGRCFVBBGRGTGRWFDMPFNPMNMQGRGMLFQCRQFMDF
QGXCFRUMfFWMSFF?TCFGRFDMPFNPMNMQGRGMLFQCRQFMDF?LWFJ?PECPFDGLGRCFQGXCF?QFUCJJyF7FCLF
RFCFNPMNMQGRGMLQFGLF?FDGLGRCFQCRF?PCFKSRS?JJWFCVAJSQGTCfFRFCFNPM@?@GJGRWFMDFRFCGPF
BGQHSLARGMLFCOS?JQFRFCFQSKFMDFRFCFNPM@?@GJGRGCQFMDFRFCFBGQHSLARQy

SMK@GLGLEF&GLGRCFVBBGRGTGRWF?LBF%OSGT?JCLACFWGCJBQFYCAMKNMQGRGMLyF&MPF
?LWF0F?LBF1fF0FGQFCOSGT?JCLRFRMFRFCFBGQHSLARGMLFMDFRFCFKSRS?JJWFCVAJSQGTCF
NPMNMQGRGMLQF0eF1F?LBF0eF[1fFQMFAPl0sFKSQRFCOS?JFRFCFQSKFMDFRFCFAPBT?JSCQFMDF
RFMQCFRUMyF0?PRGRGMLFRFCLFR?ICQF?FDGLGRCFQCRFMDFKSRS?JJWFCVAJSQGTCFNPMNMQGRGMLQF
UFMQCFBGQHSLARGMLFGQF?FR?SRMJMEWyFRWF&GLGRCFVBBGRGTGRWFl%VRCLBCBsFRFCFAPBT?JSCQF
MDFRFCFNPMNMQGRGMLQFGLFRFCFN?PRGRGMLFKSQRFQSKFRMFRFCFAPBT?JSCFMDFRFCFR?SRMJMEWfF
UFGAFF@WF.MPK?JGRWFKSQRF@CFpy

gygygF VFR?WCQG?LF?NNPM?AFFRMFRFCF,MRRCPWFQACL?PGM

)LFDSRSPCFQCARGMLQFxJJFCVNJ?GLFQMKCF?JRCPL?RGTCFU?WQFMDFRFGLIGLEF?@MSRFRFCF
NPM@?@GJGRWFA?JASJSQyFRSRFDGPQRFJCRpQFSQCFNPM@?@GJGRGCQFRMFALFQMKCRFGLELF?FR?WCQG?LF
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?L?JWQGQFMDFRFCFQGRS?RGMLFGLFRFCF,MRRCPWF0?P?BMVyF2CA?JJFRFCFQACL?PGMFDPMKF
SF?NRCPFpLFVFD?GPFJMRRCPWFF?QFMLCFKGJJGMLFRGAICRQyAFVLF?ECLRFGQFQICNRGA?JFMDFC?AFF
RGAICRFRF?RFGRFUGJJFUGLfF@SRFR?ICQFGRFRF?RFQMKCFRGAICRFUGJJFUGLyF)LFSF?NRCPFpFUCF
Q?UFRF?RFGRpQFBGDDGASJRFRMF?PRGASJ?RCFNJ?SQG@JCFLMPKQFMLF@GL?PWF@CJGCDFRF?RFBCNGARF
RFGQF?ECLRF?QF@CJGCTGLEFP?RGML?JJWyFRSRFMLACFUCFKMTCFRMFBCEPCCQFMDF@CJGCDfFRFCF
?L?JWQGQFGQFQRP?GEFRDMPU?PBy

7CpJJFSQCF?FJ?LES?ECFGLFUFGAFFRFCFAMLQR?LRQF> ? @ IeeeFQR?LBFDMPFRFCFT?PGMSQF
RGAICRQFGLFRFCFJMRRCPWfF?LBFRFCFNPCBGA?RCF5FQ?WQFRF?RF?FN?PRGASJ?PFRGAICRFUGLQyF
VFPC?QML?@JCFAPCBCLACFBGQRPG@SRGMLFMTCPFRFCFPCQSJRGLEFJ?LES?ECFQCRQ

APl7ysFTFAPl7wsFTFAPl7AsFTFyyyFTFpipfEEEfEEEF lgypEs

.CE?RGMLFRFCLFEGTCQFSQ

APl[7ysFTFAPl[7�sFTFAPl[7AsFTFyyyFTFpFBFpipfEEEfEEEFTFEyAAAAAA
lgypps

PCDJCARGLEFRFCF?ECLRpQFFGEFFAMLDGBCLACFDMPFC?AFFRGAICRFRF?RFRF?RFRGAICRFUMLpRFUGLy
7F?RF?@MSRFRFCFBGQHSLARGMLFQ?WGLEFRF?RFQMKCFRGAICRFUGJJFUGLNF3GLACF

RFCF5> I5? I5@ eeeFNPMNMQGRGMLQF?PCFKSRS?JJWFCVAJSQGTCfF&GLGRCFVBBGRGTGRWF
l%VRCLBCBsFWGCJBQ

@Ou5>I45?S5@45A4eeecIf
lgypgsF

@Ou5AcIgI@Ou5?cFoFAPl7AsFoFAPl7BsFoFyyy

/LFRFCFPGEFRBF?LBFQGBCFMDF%OS?RGMLFlgypgsFUCFF?TCFMLCFKGJJGMLFRCPKQfFC?AFF
MDFUFGAFFF?QF?FT?JSCFMDFpipfEEEfEEEyF4FSQFRFCFAPCBCLACFMLFRFCFJCDRBF?LBFQGBCF
COS?JQFpy

4FCF,MRRCPWF.>O>ALUFGQF?FNPM@JCKFDMPFN?PRGASJ?PFLMPKQFMLF@GL?PWF@CJGCDyF
7CFF?TCLpRFBMLCF?LWRFGLEFRMFPCQMJTCFRF?RFN?P?BMVFFCPCyF)LQRC?BfFUCpTCFQFMULF
RF?RFRFCFJMRRCPWFQGRS?RGMLFEGTGLEFPGQCFRMFRFCFN?P?BMVFA?LF@CFC?QGJWFKMBCJCBF@WF
R?WCQG?LFKC?LQyF7CpTCF@SGJBF?FKMBCJFMDFRFCFJMRRCPWFQGRS?RGMLFGLFUFGAFFRFCF
?ECLRFGQF@MRFFFGEFJWFAMLDGBCLRFRF?RFQMKCFRGAICRFUGJJFUGLF?LBFFGEFJWFAMLDGBCLRF
MDFC?AFFRGAICRFRF?RFGRFUGJJFLMRyFlSMLQRPSARGLEF?FQGKGJ?PFKMBCJFDMPFRFCF0PCD?ACFGQF
JCDRF?QF?LFCVCPAGQCFDMPFRFCFPC?BCPysF4FCPCFGQFLMFRCLQGMLFUGRFFRFCFPSJCQFMDFP?RGML?JF
AMLDGBCLACFPCNPCQCLRCBFGLF+MJKMEMPMTpQF?VGMKQyF4FCFR?WCQG?LFKMBCJFLMRFMLJWF
?AAMKKMB?RCQF@SRFMOBAF@QPFRF?RFGDF?FP?RGML?JF?ECLRFF?QF?FQK?JJFAMLDGBCLACFGLF
C?AFFMDF?FQCRFMDFKSRS?JJWFCVAJSQGTCFNPMNMQGRGMLQfFWCRFF?QF?FJ?PECFCLMSEFFLSK@CPF
MDFRFMQCFNPMNMQGRGMLQF?T?GJ?@JCfFRF?RF?ECLRFUGJJF@CFACPR?GLFlMPFAJMQCFRMFACPR?GLsF
RF?RF?RFJC?QRFMLCFMDFRFCFNPMNMQGRGMLQFGQFRPSCy
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4FGQF?L?JWQGQF?JQMFPCTC?JQFUFWFGRpQFBGDDGASJRFRMFQGKSJR?LCMSQJWFK?GLR?GLF@MRFF
RFCF,MAIC?LFRFCQGQF?LBFRFCFRCJGCDFSMLQGQRCLAWFLMPKFDPMKFSF?NRCPFpyF4FCF
,MAIC?LFRFCQGQFGKNJGCQFRF?RF?FP?RGML?JF?ECLRF@CJGCTCQF?FNPMNMQGRGMLFHSQRFGLFA?QCF
FCPFAPCBCLACFGLFRF?RFNPMNMQGRGMLFGQF?@MTCFQMKCFLSKCPGA?JFRFPCQFMJByF&MPF?LWF
QSAFFRFPCQFMJBFUCFNGAIFlJCQQFRF?LFpsfFGRpQFNMQQG@JCFRMFECLCP?RCF?FJMRRCPWBRWNCF
QACL?PGMFGLFUFGAFFRFCF?ECLRpQFAPCBCLACFRF?RF?RFJC?QRFMLCFRGAICRFUGJJFUGLFAJC?PQFRFCF
RFPCQFMJBfF@SRFFCPFAPCBCLACFDMPF?LWFEGTCLFRGAICRFRF?RFRF?RFRGAICRFUGJJFJMQCF?JQMF
AJC?PQFRFCFRFPCQFMJByF'GTCLFRFCF,MAIC?LFRFCQGQfF?FP?RGML?JF?ECLRFUGJJFRFCPCDMPCF
@CJGCTCFRF?RF?RFJC?QRFMLCFRGAICRFUGJJFUGLF@SRF?JQMF@CJGCTCFMDFC?AFFRGAICRFRF?RFGRFUGJJF
JMQCyF4FGQFTGMJ?RCQFRCJGCDFSMLQGQRCLAWfFUFGAFFQ?WQFRF?RFCTCPWFP?RGML?JF@CJGCDFQCRF
GQFJMEGA?JJWFAMLQGQRCLRy

gygy1F YMV?QRGAFNMQQG@GJGRGCQ

)LFRFCFNPCTGMSQFQCARGMLFUCFAMLQGBCPCBFNPMNMQGRGMLQFMDFRFCFDMPKF5U FC?AFFMDF
UFGAFFQ?WQFMDFQMKCFN?PRGASJ?PFRGAICRFRF?RFGRFUGJJFUGLFRFCFJMRRCPWyF4MFNCPDMPKFT?PB
GMSQFA?JASJ?RGMLQFGLTMJTGLEFRFCQCF5FNPMNMQGRGMLQfFUCF?QQSKCBFRF?RFRFCWFDMPKF?F
N?PRGRGMLlRF?RFGQfFRF?RFRFCWF?PCFKSRS?JJWFCVAJSQGTCF?LBFHMGLRJWFCVF?SQRGTCyFRSRF
WMSFK?WFUMPPWFRF?RFRFGQFGQLpRFPGEFRLFUF?RF?@MSRFUMPJBQFGLFUFGAFFRGAICRF>F?LBF
RGAICRF?F@MRFFUGLFRFCFJMRRCPWFBSCFRMF?FAJCPGA?JFCPPMPfFMPFUMPJBQFGLFUFGAFFLMFRGAICRF
UGLQFRFCFJMRRCPWfFMPFUMPJBQFGLFUFGAFFRFCFJMRRCPWFLCTCPFR?ICQFNJ?ACfFMPFUMPJBQFGLF
UFGAFFFSK?LQFLCTCPFCTMJTCNF4FCQCFUMPJBQF?PCFJMEGA?JJWFNMQQG@JClRFCFJ?UQFMDF
JMEGAF?JMLCFBMLpRFPSJCFRFCKFMSRyF9CRFRFCFAPCBCLACFBGQRPG@SRGMLFUCFAP?DRCBFDMPF
MSPF?ECLRF?QQGELQFRFCQCFUMPJBQFBCEPCCFMDF@CJGCDFEyFSMSJBFGRFCTCPF@CFP?RGML?JFDMPF
?LF?ECLRFRMF?QQGELF?FJMEGA?JFNMQQG@GJGRWFKLFAPCBCLACFUF?RQMCTCPN

7CFUGJJFPCDCPFRMFRFCFNMQQG@JCFUMPJBQF?LF?ECLRFCLRCPR?GLQF?QFFCPFBMV?QRGA?JJWF
NMQQG@JCFUMPJBQypEF0CPF?NQF?FDSJJWFP?RGML?JF?ECLRFLCTCPFPSJCQFMSRF?LWFJMEGA?JJWF
NMQQG@JCFUMPJBGFGDFQMfFRFCLF?FP?RGML?JF?ECLRpQFQCRFMDFBMV?QRGAFNMQQG@GJGRGCQFGQF?JU?WQF
RFCFDSJJFQCRFMDFJMEGA?JFNMQQG@GJGRGCQfF?LBFGLAJSBCQFUMPJBQFJGICFRFCFMLCFGLFUFGAFF
CTCPWFRGAICRFUGLQfFRFCFMLCFGLFUFGAFFLMFRGAICRFUGLQfFRFCFMLCFGLFUFGAFFLMFFSK?LQF
CVGQRfFCRAyF7CFUGJJFBGQASQQFRFGQFNMQGRGMLFUFCLFUCFRSPLFRMFRFCF2CESJ?PGRWF0PGLAGNJCF
GLFSF?NRCPQF2F?LBFMyF&MPFRFCFRGKCF@CGLEF)FU?LRFRMFLMRCFRF?RFCTCLFGDF?FP?RGML?JF
?ECLRFQFMSJBFLCTCPFCLRGPCJWFPSJCFMSRF?FJMEGA?JJWFNMQQG@JCFUMPJBfFGRFKGEFRF@CF
AMLTCLGCLRFGLFN?PRGASJ?PFAMLRCVRQFDMPFFCPFRMFQBJMLO>OFIVFGELMPCFACPR?GLFUMPJBQF
?QFJGTCFNMQQG@GJGRGCQyF0MJJQRCPQFA?JASJ?RGLEFAMLDGBCLACFGLRCPT?JQFDMPFRFCGPFJ?RCQRF
Q?KNJGLEFB?R?FBMLpRFD?ARMPFGLFRFCFNMQQG@GJGRWFRF?RFMSPFQSLFUGJJFCVNJMBCF@CDMPCF
RFCFLCVRFNPCQGBCLRG?JFCJCARGMLy
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(MUFGQFRFCFNPM@?@GJGRWFA?JASJSQF?DDCARCBFUFCLF?LF?ECLRFPCQRPGARQFFCPF
BMV?QRGA?JJWFNMQQG@JCFUMPJBQFRMF?FNPMNCPFQS@QCRFMDFRFCFJMEGA?JJWFNMQQG@JCFUMPJBQNF
3CARGMLFgypFBCDGLCBFT?PGMSQFPCJ?RGMLQF?KMLEFNPMNMQGRGMLQFGLFRCPKQFMDFNMQQG@JCF
UMPJBQyF)LFRF?RFAMLRCVRfFRFCF?NNPMNPG?RCFQCRFMDFNMQQG@JCFUMPJBQFRMFAMLQGBCPFU?QF
RFCFDSJJFQCRFMDFJMEGA?JJWFNMQQG@JCFUMPJBQyFRSRFUCFA?LFPCGLRCPNPCRFRFMQCFBCDGLGRGMLQF
?QFOS?LRGDGCBFMTCPF?LF?ECLRpQFBMV?QRGA?JJWFNMQQG@JCFUMPJBQyF)LFMSPF?L?JWQGQFMDF
RFCF,MRRCPWFQACL?PGMF?@MTCfFUCFCDDCARGTCJWFGELMPCBFNMQQG@JCFUMPJBQFGLFUFGAFFLMF
RGAICRQFUGLFRFCFJMRRCPWFMPFGLFUFGAFFKMPCFRF?LFMLCFRGAICRFUGLQyF&MPFMSPFNSPNMQCQF
GRFU?QFQGKNJCPFRMFQSNNMQCFRF?RFRFCF?ECLRFPSJCQFRFCKFMSRFMDFAMLQGBCP?RGMLyF3MF
MSPFR?WCQG?LFKMBCJFRPC?RCBFC?AFF5UFNPMNMQGRGMLF?QFKSRS?JJWFCVAJSQGTCFUGRFF
?JJFRFCFMRFCPQfF?JJMUGLEFSQFRMF?NNJWF&GLGRCFVBBGRGTGRWFRMFECLCP?RCFCOS?RGMLQFJGIC
lgypgsy F)DFUCFUCPCFUMPIGLEFUGRFFRFCFDSJJFQN?ACFMDFJMEGA?JJWFNMQQG@JCFUMPJBQFUCF
UMSJBFF?TCFUMPJBQFGLFUFGAFFKMPCFRF?LFMLCF5UFNPMNMQGRGMLFU?QFRPSCfFQMFRFMQCF
NPMNMQGRGMLQFUMSJBLpRFAMSLRF?QFKSR?JJWFCVAJSQGTCyFRSRFPCJ?RGTCFRMFRFCFQCRFMDF
NMQQG@JCFUMPJBQFUCpTCFQSNNMQCBFRFCF?ECLRFCLRCPR?GLQfFRFCWF?PCy

gygy2F 0PM@?@GJGRGCQF?PCFUCGPBuF4FCFSMLHSLARGMLF&?JJ?AW

VQFWMSFUMPIFUGRFFAPCBCLACQFGRpQFGKNMPR?LRFRMFPCKCK@CPFRF?RFNPM@?@GJGQRGAF
PCJ?RGMLQFA?LFDSLARGMLFTCPWFBGDDCPCLRJWFDPMKFRFCFPCJ?RGMLQF?KMLEFA?RCEMPGA?JF
AMLACNRQFRF?RFGLDMPKFK?LWFMDFMSPFGLRSGRGMLQyF)LFRFCF,MRRCPWFQGRS?RGMLFGRpQF
NCPDCARJWFP?RGML?JFDMPF?LF?ECLRFRMF@CFFGEFJWFAMLDGBCLRFMDF?FBGQHSLARGMLFUFGJCF
F?TGLEFJMUFAMLDGBCLACFGLFC?AFFMDFGRQFBGQHSLARQyF4F?RFK?WFQCCKFQRP?LECy

4TCPQIWF?LBF+?FLCK?LFlpAH1sFMDDCPF?LMRFCPFNPM@?@GJGQRGAFCV?KNJCFRF?RFPSLQF
AMSLRCPFRMFKMQRFNCMNJCpQFGLRSGRGMLQyF)LF?FD?KMSQFQRSBWfFRFCWFNPCQCLRCBFQS@HCARQF
UGRFFRFCFDMJJMUGLEFNPMKNRL

,GLB?FGQF1pFWC?PQFMJBfFQGLEJCfFMSRQNMICLfF?LBFTCPWF@PGEFRyF3FCFK?HMPCBFGLFNFGB
JMQMNFWyFVQF?FQRSBCLRfFQFCFU?QFBCCNJWFAMLACPLCBFUGRFFGQQSCQFMDFBGQAPGKGL?RGMLF
?LBFQMAG?JFHSQRGACfF?LBF?JQMFN?PRGAGN?RCBFGLF?LRGBLSAJC?PFBCKMLQRP?RGMLQy

4FCFQS@HCARQFUCPCFRFCLF?QICBFRMFP?LIFRFCFNPM@?@GJGRGCQFMDFRFCFDMJJMUGLEFNPMNMB
QGRGMLQFl?KMLEFMRFCPQsL

_F ,GLB?FGQF?ARGTCFGLFRFCFDCKGLGQRFKMTCKCLRy
_F ,GLB?FGQF?F@?LIFRCJJCPy
_F ,GLB?FGQF?F@?LIFRCJJCPF?LBFGQF?ARGTCFGLFRFCFDCKGLGQRFKMTCKCLRy
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&GESPCFgy2FVPC?QFCOS?JFRMFSLAMLBGRGML?JFAPCBCLACQ

4FCFmEPC?RFK?HMPGRWnFMDF4TCPQIWF?LBF+?FLCK?LpQFQS@HCARQFP?LICBFRFCFAMLB
HSLARGMLF?QFKMPCFNPM@?@JCFRF?LFRFCF@?LIFRCJJCPFNPMNMQGRGMLyFRSRFRFGQFTGMJ?RCQFRFCF
NPM@?@GJGRWF?VGMKQuFVFAMLHSARGMLFUGJJF?JU?WQFCLR?GJFC?AFFMDFGRQFAMLHSLARQyFRWFMSPF
%LR?GJKCLRFPSJClUFGAFFDMJJMUQFDPMKFRFCFNPM@?@GJGRWF?VGMKQlRFCFAMLHSLARF
KSQRF@CF?RFJC?QRF?QFNPM@?@JCF?QFRFCFAMLHSLARGMLyFRCGLEFKMPCFAMLDGBCLRFGLF?F
AMLHSLARGMLFRF?LFGRQFAMLHSLARFGQFILMULF?QFRFCFSMLHSLARGMLF&?JJ?AWy

gy1FVJRCPL?RGTCFPCNPCQCLR?RGMLQFMDFNPM@?@GJGRW

gy1ypF 0PM@?@GJGRGCQFGLF6CLLFBG?EP?KQ

%?PJGCPFUCFSQCBF6CLLFBG?EP?KQFRMFTGQS?JGXCFNPMNMQGRGMLQF?LBFRFCFPCJ?RGMLQF
?KMLEFRFCKyF7CFA?LF?JQMFSQCF6CLLFBG?EP?KQFRMFNGARSPCFNPM@?@GJGRWFBGQB
RPG@SRGMLQyFVJJFUCFF?TCFRMFBMFGQF?RR?AFFQGELGDGA?LACFRMFQMKCRFGLEFRF?RFU?QF
SLGKNMPR?LRF@CDMPCLFRFCFPFWBPFMDFPCEGMLQFGLFRFCFBG?EP?KyF7CFQRGNSJ?RCFRF?RF
RFCF?PC?FMDFRFCFCLRGPCFPCAR?LEJCFGQFpyF4FCF?PC?FMDF?FPCEGMLFGLQGBCFRFCFPCAR?LEJCF
COS?JQFRFCF?ECLRpQFSLAMLBGRGML?JFAPCBCLACFGLF?LWFNPMNMQGRGMLF?QQMAG?RCBFUGRFF
RF?RFPCEGMLyFl.MRCFRF?RFRFGQFTGQS?JGX?RGMLFRCAFLGOSCFUMPIQFMLJWFDMPFAPCBCLACF
BGQRPG@SRGMLQFRF?RFQ?RGQDWFRFCFNPM@?@GJGRWF?VGMKQyspp

&MPFCV?KNJCfFAMLQGBCPF&GESPCFgy2yF4FCPCFUCpTCFBCNGARCBF?FNPM@?@GJGQRGAF
APCBCLACFBGQRPG@SRGMLFGLFUFGAFFRFCF?ECLRFGQFKMPCFAMLDGBCLRFMDFNPMNMQGRGMLF.F
RF?LFQFCFGQFMDFNPMNMQGRGMLF1fF?QFGLBGA?RCBF@WFRFCF0BAGPAJCpQF@CGLEFJ?PECPFRF?LF
RFCF1BAGPAJCyF7F?RF?@MSRFAPl1FeF0sFTCPQSQFAPl1FeF[0sNF/LFRFCFBG?EP?KFRFCF
PCEGMLFJ?@CJCBFQ1FF?QFQJGEFRJWFKMPCF?PC?FRF?LFRFCFPCEGMLFJ?@CJCBFQpfFQMFRFCF?ECLRF
GQFQJGEFRJWFKMPCFAMLDGBCLRFMDF1FeF[0FRF?LF1FeF0yFl7FCLFWMSFAMLQRPSARFWMSPF
MULF6CLLFBG?EP?KQFWMSFLCCBFLMRFGLAJSBCFQR?RCBBCQAPGNRGMLFJ?@CJQFJGICFmQ1nGF)pTCF
?BBCBFRFCKFDMPFPCDCPCLACys
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7?PLGLE

)RpQFRCKNRGLEFRMFRFGLIFRF?RFRFCFQGXCFMDF?FPCEGMLFGLF?F6CLLFBG?EP?KFPCNPCQCLRQF
RFCFKRJ?BOFMDFNMQQG@JCFUMPJBQFGLFRF?RFPCEGMLlRFCFLSK@CPFMDFUMPJBQFRF?RF
K?ICFRFCF?QQMAG?RCBFNPMNMQGRGMLFRPSCyFRSRFRFGQFUMSJBF@CF?FKGQR?ICyF*SQRF
@CA?SQCF?LF?ECLRFGQFKMPCFAMLDGBCLRFMDFMLCFNPMNMQGRGMLFRF?LF?LMRFCPFBMCQFLMRF
LCACQQ?PGJWFKC?LFQFCF?QQMAG?RCQFKMPCFNMQQG@JCFUMPJBQFUGRFFRFCFDMPKCPFRF?LF
RFCFJ?RRCPyF&MPFCV?KNJCfFGDF)FRCJJFWMSF)FF?TCF?FUCGEFRCBFBGCFRF?RFGQFKMPCFJGICJWF
RMFAMKCFSNFQGVFRF?LF?LWFMRFCPFLSK@CPfFWMSPFGLAPC?QCBFAMLDGBCLACFGLFQGVF
BMCQFLMRFLCACQQ?PGJWFKC?LFRF?RFWMSFRFGLIFRFCPCF?PCFBGQNPMNMPRGML?RCJWFK?LWF
TLOIAPFGLFUFGAFFRFCFBGCFJ?LBQFQGVyF4FCF?PC?FMDF?FPCEGMLFGLF?F6CLLFBG?EP?KF
GQF?FSQCDSJFTGQS?JFPCNPCQCLR?RGMLFMDF?LF?ECLRpQFAMLDGBCLACFGLFGRQF?QQMAG?RCBF
NPMNMQGRGMLyF7CFQFMSJBFLMRFPC?BFRMMFKSAFFGLRMFGRF?@MSRFRFCFBGQRPG@SRGMLFMDF
NMQQG@JCFUMPJBQypg

6CLLFBG?EP?KQFK?ICFGRFC?QWFRMFQCCFUFWFACPR?GLFNPM@?@GJGQRGAFPCJ?RGMLQFFMJByF&MPF
CV?KNJCfFR?ICFRFCF'CLCP?JFVBBGRGTGRWFPSJCFDPMKF3CARGMLFgygypyF)LF&GESPCFgy2fFRFCF
.F6F1FPCEGMLFAMLR?GLQFCTCPWFNMGLRFRF?RFGQFGLFRFCF0BAGPAJCfFGLFRFCF1BAGPAJCfFMPFGLF
@MRFyF7CFAMSJBFA?JASJ?RCFRFCF?PC?FMDFRF?RFPCEGMLF@WF?BBGLEFSNFRFCF?PC?FMDFRFCF
0BAGPAJCF?LBFRFCF?PC?FMDFRFCF1BAGPAJCfF@SRFGLFBMGLEFQMFUCpBF@CFAMSLRGLEFRFCF.o/F
PCEGMLFlJ?@CJCBFQpsFRUGACyF7CF?BHSQRFDMPFRFGQFBMS@JCBAMSLRGLEF?QFDMJJMUQL

APl0F6F1sFTFAPl0sFoFAPl1sFBFAPl0FeF1sF lgyp1s

4F?RpQF'CLCP?JFVBBGRGTGRWy
&GESPCFgyMFBCNGARQF?FQGRS?RGMLFGLFUFGAFFNPMNMQGRGMLF0FCLR?GJQFNPMNMQGRGMLF1yF

VQFBGQASQQCBFC?PJGCPfFRFGQFPCOSGPCQFRFCF0BAGPAJCFRMF@CFUFMJJWFAMLR?GLCBFUGRFGLFRFCF
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1BAGPAJCyFRSRFQGLACF?PC?QFLMUFPCNPCQCLRFSLAMLBGRGML?JFAPCBCLACQfFRFCFBG?EP?KF
K?ICQFGRFM@TGMSQFRF?RFRFCFAPBT?JSCFMDFNPMNMQGRGMLF1FKSQRF@CF?RFJC?QRF?QFEPC?RF?QF
RFCFAPBT?JSCFMDFNPMNMQGRGMLF.eF4F?RpQFCV?ARJWFUF?RFMSPF%LR?GJKCLRFPSJCFPCOSGPCQyF
l)RF?JQMFQFMUQFUFWFRFCFSMLHSLARGMLF&?JJ?AWFGQF?FKGQR?IClGK?EGLCF1FGQFRFCF
NPMNMQGRGMLFRF?RF,GLB?FGQF?F@?LIFRCJJCPF?LBF.FGQFRFCFNPMNMQGRGMLFRF?RF,GLB?FGQF?F
DCKGLGQRF@?LIFRCJJCPys

6CLLFBG?EP?KQFA?LF@CF?FSQCDSJFU?WFMDFTGQS?JGXGLEFNPM@?@GJGRWFPCJ?RGMLQFGNQyF
R?WCQG?LQFMDRCLFAJ?PGDWF?FAMKNJCVFQGRS?RGMLF@WFQICRAFGLEF?FOSGAIF6CLLFBG?EP?KF
MDFRFCF?ECLRQFAPCBCLACFBGQRPG@SRGMLyF4FCPCF?PCFJGKGRQFRMFRFGQFRCAFLGOSCGFUFCLF
MSPFJ?LES?ECQFEPMUF@CWMLBFRFPCCFMPFQMF?RMKGAFNPMNMQGRGMLQFGRF@CAMKCQFBGDDGASJRF
RMFECRF?JJFRFCFMTCPJ?NNGLEFPCEGMLQFMLCFLCCBQF?LBFRMFK?ICF?PC?QFNPMNMPRGML?JFRMF
APCBCLACQyFRSRFRFCPCF?PCF?JQMFA?QCQFGLFUFGAFFGRpQFKSAFFC?QGCPFRMFSLBCPQR?LBFUFWF
?FN?PRGASJ?PFRFCMPCKFFMJBQF@WFJMMIGLEF?RF?FBG?EP?KFRF?LF@WFUMPIGLEFUGRFFRFCF
?VGMKQy

gy1ygF 0PM@?@GJGRWFR?@JCQ

RCQGBCQF@CGLEFPCNPCQCLRCBFTGQS?JJWFGLF?F6CLLFBG?EP?KfF?FNPM@?@GJGRWFBGQRPG@SB
RGMLFA?LF@CFPCNPCQCLRCBFNPCAGQCJWF?LBFCDDGAGCLRJWFGLF?FNPM@?@GJGRWFR?@JCyF4MF@SGJBF
?FNPM@?@GJGRWFR?@JCfFUCF@CEGLFUGRFF?FQCRFMDFNPMNMQGRGMLQFDMPKGLEF?FN?PRGRGMLFMDF
RFCF?ECLRpQFBMV?QRGAFNMQQG@GJGRGCQyF&MPFCV?KNJCfFQSNNMQCF?LF?ECLRFGQFEMGLEFRMFPMJJF
?FJM?BCBFQGVBQGBCBFBGCFRF?RFAMKCQFSNFQGVFMLFF?JDFMDFGRQFPMJJQFlUGRFFRFCFPCK?GLGLEF
PMJJQFBGQRPG@SRCBFCOS?JJWF?KMLEFRFCFMRFCPFLSK@CPQsyFVFL?RSP?JFN?PRGRGMLFMDFRFCF
?ECLRpQFBMV?QRGAFQN?ACFSQCQFRFCFNPMNMQGRGMLQFRF?RFRFCFBGCFAMKCQFSNFMLCfFRFCFBGCF
AMKCQFSNFRUMfFRFCFBGCFAMKCQFSNFRFPCCfFCRAyF4FCFPCQSJRGLEFNPM@?@GJGRWFR?@JCFJMMIQF
JGICFRFGQL

NPMNMQGRGML AP
YGCFAMKCQFSNFMLCy pipE
YGCFAMKCQFSNFRUMy pipE
YGCFAMKCQFSNFRFPCCy pipE
YGCFAMKCQFSNFDMSPy pipE
YGCFAMKCQFSNFDGTCy pipE
YGCFAMKCQFSNFQGVy pig

4FCFNPM@?@GJGRWFR?@JCFDGPQRFJGQRQFRFCFNPMNMQGRGMLQFGLFRFCFN?PRGRGMLyF4FCLFDMPFC?AFF
NPMNMQGRGMLFGRFJGQRQFRFCF?ECLRpQFSLAMLBGRGML?JFAPCBCLACFGLFRF?RFNPMNMQGRGMLyF)DF
RFCF?ECLRpQFAPCBCLACQFQ?RGQDWFRFCFNPM@?@GJGRWF?VGMKQfFRFCFAPCBCLACFT?JSCQFGLFRFCF
R?@JCFUGJJFQ?RGQDWFRUMFGKNMPR?LRFAMLQRP?GLRQL
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pyF %?AFFT?JSCFGQFLMLBLCE?RGTCy
gyF 4FCFT?JSCQFGLFRFCFAMJSKLFQSKFRMFpy

4FCFDGPQRFPSJCFDMJJMUQFDPMKF.MLB.CE?RGTGRWfFUFGJCFRFCFQCAMLBFDMJJMUQFDPMKFMSPF
0?PRGRGMLFRFCMPCKy

/LACFUCFILMUFRFCFAPCBCLACQFMDFN?PRGRGMLFKCK@CPQfFUCFA?LFA?JASJ?RCFRFCF
?ECLRQFSLAMLBGRGML?JFAPCBCLACFGLF?LWFMRFCPFNPMNMQGRGMLFCVNPCQQG@JCFGLFRCPKQF
MDFRF?RFN?PRGRGMLyF&GPQRfF?LWFAMLRP?BGARGMLFPCACGTCQFAPCBCLACFEyF4FCLFDMPF?LWF
MRFCPFNPMNMQGRGMLfFUCFDGESPCFMSRFUFGAFFPMUQFMDFRFCFR?@JCFGRpQFRPSCFMLfF?LBF
A?JASJ?RCFGRQFAPCBCLACF@WFQSKKGLEFRFCFT?JSCQFMLFRFMQCFPMUQyF&MPFCV?KNJCfFUCF
KGEFRF@CFGLRCPCQRCBFGLFRFCF?ECLRQFAPCBCLACFRF?RFRFCFBGCFPMJJFAMKCQFSNFCTCLyF
4FCFNPMNMQGRGMLFRF?RFRFCFPMJJFAMKCQFSNFCTCLFGQFRPSCFMLFRFCFQCAMLBfFDMSPRFfF
?LBFQGVRFFPMUQFMDFRFCFR?@JCyF3MFRFCF?ECLRQFAPCBCLACFGLFRF?RFNPMNMQGRGMLFGQF
pipEopipEopigFTFCipEy

7CFA?LFA?JASJ?RCFRFCF?ECLRpQFAPCBCLACFGLFRFGQFU?WF@CA?SQC

%T))Tg626IF lgyp2s

UFCPCFxFGQFRFCFNPMNMQGRGMLFRF?RFRFCFBGCFA?KCFSNFCTCLfFmgnFPCNPCQCLRQFGRQFAMKGLEF
SNFRUMfFCRAyFRWF%OSGT?JCLACf

APl%sFTFAPlgF6F2F6FIsF lgypMs

3GLACFRFCFNPMNMQGRGMLQFMLFRFCFPGEFRF?PCFKCK@CPQFMDF?FN?PRGRGMLfFRFCWF?PCF
KSRS?JJWFCVAJSQGTCfFQMF&GLGRCFVBBGRGTGRWFl%VRCLBCBsFWGCJBQ

APl%sFTFAPlgsFoFAPl2sFoFAPlIsF lgypIs

4FCF?ECLRpQFSLAMLBGRGML?JFAPCBCLACFGLFxFA?LF@CFDMSLBF@WFQSKKGLEFRFCFT?JSCQF
MLFRFCFQCAMLBfFDMSPRFfF?LBFQGVRFFPMUQFMDFRFCFR?@JCy

'GTCLF?FNPMNMQGRGML?JFJ?LES?ECF]fFGRpQFMDRCLFSQCDSJFRMF@SGJBF?FNPM@?@GJGRWF
R?@JCFSQGLEFRFCFN?PRGRGMLFAMLR?GLGLEF]pQFQR?RCBBCQAPGNRGMLQyF&MPFCV?KNJCfFDMPF?F
J?LES?ECFUGRFFRUMF?RMKGAFNPMNMQGRGMLQF.F?LBF1fF)FKGEFRFEGTCFWMSFRFCFDMJJMUGLEF
NPM@?@GJGRWFR?@JCL

. 1 AP
Mp � 1 Eyp
P, � / Ey1
Ph / 1 Eyg
32 / / Ey2
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4FCFQR?RCBBCQAPGNRGMLQFGLFRFGQFR?@JCF?PCFDSJJWFQNCAGDGCBF@WFRFCF4QF?LBF&QF?NNC?PGLEF
SLBCPF.F?LBF/FGLFC?AFFPMUfF@SRFxTCF?JQMFNPMTGBCBFJ?@CJQFlQpfFP, eyysFDMPFC?AFF
QR?RCBBCQAPGNRGMLFRMFQFMUFFMUFRFCWFAMPPCQNMLBFRMFPCEGMLQFGLF&GESPCFgy2y

3SNNMQCF?FNPM@?@GJGQRGAF?ECLRFF?QFRFCFSLAMLBGRGML?JFAPCBCLACQFQNCAGDGCBFGLF
RFGQFR?@JCyF7F?RFAPCBCLACFBMCQFQFCF?QQGELFRMF0F6F1NF&PMKFRFCF6CLLFBG?EP?KF
UCFA?LFQCCFRF?RF0F6F1FGQFRPSCFMLFQR?RCBBCQAPGNRGMLQFQpfFP, F?LBFQ1yF3MFUCFDGLBF
APl0F6F1sF@WF?BBGLEFSNFRFCFAPBT?JSCQFMLFRFCFDGPQRFRFPCCFPMUQFMDFMSPFR?@JCyF)LFRFGQF
A?QCFAPl0F6F1sFTFEyIy

VFNPM@?@GJGRWFR?@JCFMTCPFQR?RCBBCQAPGNRGMLQFGQF?FN?PRGASJ?PJWFCDDGAGCLRFU?WF
MDFQNCAGDWGLEF?LF?ECLRQFSLAMLBGRGML?JFAPCBCLACFBGQRPG@SRGMLFMTCPF?LFCLRGPCF
NPMNMQGRGML?JFJ?LES?ECyp1FVFJ?LES?ECFg1FAJMQCBFSLBCPFRFCFQR?LB?PBFAMLLCARGTCQF
AMLR?GLQFGLDGLGRCJWFK?LWFNPMNMQGRGMLQfFQMF?FBGQRPG@SRGMLFMTCPFRF?RFJ?LES?ECF
AMLR?GLQFGLDGLGRCJWFK?LWFT?JSCQyF)DFRFCF?ECLRQFAPCBCLACQFQ?RGQDWFRFCFNPM@?@GJGRWF
?VGMKQfFRFCF%OSGT?JCLACFPSJCFRCJJQFSQFRF?RFCOSGT?JCLRFNPMNMQGRGMLQFKSQRF?JJF
PCACGTCFRFCFQ?KCFAPCBCLACyF3MFUCFA?LFQNCAGDWFRFCFCLRGPCFBGQRPG@SRGMLFHSQRF@WF
QNCAGDWGLEFGRQFT?JSCQFMTCPF?FK?VGK?JFQCRFMDFLMLBCOSGT?JCLRFNPMNMQGRGMLQFGLFRFCF
J?LES?ECy

RSRFRF?RFA?LFQRGJJF@CF?FJMRFMDFNPMNMQGRGMLQuF)DFg1FF?QFKF?RMKGAFNPMNMQGRGMLQfFGRF
UGJJFAMLR?GLFggnFLMLBCOSGT?JCLRFNPMNMQGRGMLQFlQCCF%VCPAGQCFgy1syF&MPFgF?RMKGAQF
RF?RpQFMLJWFpIFAPCBCLACFT?JSCQFRMFQNCAGDWfF@SRF@WFRFCFRGKCFUCFPC?AFF2F?RMKGAQFGRpQF
SNFRMFIMfM1IFBGQRGLARFT?JSCQy

/LFRFCFMRFCPFF?LBfF?FJ?LES?ECFUGRFFKF?RMKGAQFUGJJFAMLR?GLFMLJWFgnFQR?RCB
BCQAPGNRGMLQyFVLBFMLACFUCFNPMTGBCFSLAMLBGRGML?JFAPCBCLACQFDMPFRFCQCFNPMNMB
QGRGMLQFGLFMSPFNPM@?@GJGRWFR?@JCfF?JJFRFCFPCK?GLGLEFT?JSCQFGLFRFCFBGQRPG@SRGMLF
DMJJMUyF%TCPWFAMLRP?BGARMPWFNPMNMQGRGMLFPCACGTCQFAPCBCLACFEfFUFGJCFC?AFFLMLB
AMLRP?BGARMPWFNPMNMQGRGMLFGQFCOSGT?JCLRFRMF?FBGQHSLARGMLFMDFQR?RCBBCQAPGNRGMLQF
lGRQFBGQHSLARGTCFLMPK?JFDMPKsyFRWF&GLGRCFVBBGRGTGRWFl%VRCLBCBsfFRFCFAPCBCLACFGLF
?FBGQHSLARGMLFMDFQR?RCBBCQAPGNRGMLQFGQFHSQRFRFCFQSKFMDFRFCFAPCBCLACQF?QQGELCBFRMF
RFMQCFQR?RCBBCQAPGNRGMLQyF3MFRFCFNPM@?@GJGRWFR?@JCFAMLR?GLQF?JJFRFCFGLDMPK?RGMLF
UCFLCCBFRMFQNCAGDWFRFCFDSJJFBGQRPG@SRGMLyp2

gy1y1F 5QGLEFNPM@?@GJGRWFR?@JCQ

0PM@?@GJGRWFR?@JCQFBCQAPG@CF?LFCLRGPCFAPCBCLACFBGQRPG@SRGMLFGLF?LFCDDGAGCLRF
K?LLCPGFGLQRC?BFMDFQNCAGDWGLEF?FAPCBCLACFT?JSCFDMPFC?AFFLMLBCOSGT?JCLRFNPMNMB
QGRGMLFGLFRFCFJ?LES?ECfFUCFLCCBFMLJWFQNCAGDWFT?JSCQFDMPFGRQFQR?RCBBCQAPGNRGMLQyF
SPCBCLACQFGLFQR?RCBBCQAPGNRGMLQFA?LFRFCLF@CFSQCBFRMFA?JASJ?RCFAPCBCLACQFGLF
MRFCPFNPMNMQGRGMLQy
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RSRFNPM@?@GJGRWFR?@JCQFA?LF?JQMF@CFSQCBFRMFNPMTCFRFCMPCKQF?LBFQMJTCF
NPM@JCKQyF4MFBMFQMfFUCFPCNJ?ACFRFCFLSKCPGA?JFAPCBCLACFT?JSCQFGLFRFCFR?@JCF
UGRFFT?PG?@JCQL

. 1 AP
Mp � 1 >
P, � / ?
� / 1 @
Q2 / / A

4FGQFNPM@?@GJGRWFR?@JCFDMPF?LF]FUGRFFRUMF?RMKGAFNPMNMQGRGMLQFK?ICQFLMF?QQSKNB
RGMLQF?@MSRFRFCF?ECLRQFQNCAGDGAFAPCBCLACFT?JSCQyF)RFGQFRFCPCDMPCFDSJJWFECLCP?JfF
?LBFA?LF@CFSQCBFRMFNPMTCFECLCP?JFRFCMPCKQF?@MSRFNPM@?@GJGRWFBGQRPG@SRGMLQyF
&MPFCV?KNJCfFMLFRFGQFR?@JC

@Ou.cIfI>IgI?F lgypCs

RSRF>FGQFHSQRFAPl0FeF1sfF?LBF?FGQFAPl0FeF[1syF4FGQFEGTCQFSQF?FTCPWFOSGAIFNPMMDF
MDFRFCFYCAMKNMQGRGMLFPSJCFDPMKF3CARGMLFgygypyF)RpQFMDRCLFKSAFFC?QGCPFRMFNPMTCF?F
ECLCP?JFNPM@?@GJGRWFPCQSJRFSQGLEF?FNPM@?@GJGRWFR?@JCF@SGJRFMLFQR?RCBBCQAPGNRGMLQF
RF?LFGRFGQFRMFNPMTCFRFCFQ?KCFPCQSJRFDPMKF+MJKMEMPMTpQF?VGMKQy

VQFDMPFNPM@JCKBQMJTGLEfFQSNNMQCF)FRCJJFWMSFRF?RFKWFAPCBCLACFBGQRPG@SRGMLF
Q?RGQDGCQFRFCFNPM@?@GJGRWF?VGMKQF?LBF?JQMFF?QFRFCFDMJJMUGLEFDC?RSPCQLF)F?KFACPR?GLF
MDF.F6F1fF?LBF)F?KFCOS?JJWFAMLDGBCLRFGLF1F?LBF[1yF)FRFCLF?QIFWMSFRMFRCJJFKCFKWF
APCBCLACFGLF.FYF1y

9MSFKGEFRF@CF?@JCFRMFQMJTCFRFGQFNPM@JCKF@WFBP?UGLEF?FA?PCDSJF6CLLF
BG?EP?KlNCPF?NQFWMSFA?LFCTCLFQMJTCFGRFGLFWMSPFFC?BuF)DFLMRfFRFCFNPM@?@GJGRWF
R?@JCFNPMTGBCQF?FNSPCJWF?JEC@P?GAFQMJSRGMLFKCRFMByF7CFQR?PRF@WFCVNPCQQGLEFRFCF
AMLQRP?GLRQFMLFKWFBGQRPG@SRGMLF?QFCOS?RGMLQFSQGLEFRFCFT?PG?@JCQFDPMKFRFCFR?@JCyF
&PMKFMSPFQCAMLBFAMLQRP?GLRFMLFNPM@?@GJGRWFR?@JCQFUCFF?TCL

SFoF�FoFAoFA:FTFpF lgypHs

l3MKCRGKCQFGRF?JQMFFCJNQFRMFGLTMICFRFCFDGPQRFAMLQRP?GLRfFUPGRGLEFGLCOS?JGRGCQF
QNCAGDWGLEFRF?RF> I? I@ F?LBFAF?PCFC?AFFEPC?RCPFRF?LFMPFCOS?JFRMFEyF)LFRFGQFN?PRGASJ?PF
NPM@JCKFRFMQCFGLCOS?JGRGCQF?PCLpRFLCCBCBysF.CVRFUCFPCNPCQCLRFRFCFD?ARFRF?RF)F?KF
COS?JJWFAMLDGBCLRFGLF1F?LBF[1L

APl1sFTFAPl[1sF

AIgI@IbI?IgIA

lgypAs

lgygEs
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&GL?JJWfFUCFPCNPCQCLRFRFCFD?ARFRF?RF)F?KFACPR?GLFMDF0F6F1yF4FCFMLJWFJGLCFMDFRFCF
R?@JCFMLFUFGAFF06F1FGQFD?JQCFGQFJGLCFQ2GFGDFxKFACPR?GLFMDF0F6F1fF)FKSQRF?QQGELFRFGQF
QR?RCBBCQAPGNRGMLF?FAPCBCLACFMDFEyF3M

AIfI/F lgygps

.MUFUF?RFT?JSCF?PCFUCFJMMIGLEFDMPNFxTCF?QICBFWMSFDMPFKWFAPCBCLACFGLF0FYF/kF
RF?RFNPMNMQGRGMLFGQFRPSCFMLFJGLCQFQpfFQ1fF?LBFPakFQMFWMSFLCCBFRMFDGLBF>IgI@IgIAeF
VNNJWGLEF?F@GRFMDF?JEC@P?FRMF%OS?RGMLQFlgypHsfFlgygEsfF?LBFlgygpsfFWMSFQFMSJBF@CF
?@JCFRMFBCRCPKGLCFRF?RF>IgI@IgIAIfFpigy

gy1y2F /BBQ

VECLRQFQMKCRGKCQFPCNMPRFRFCGPFJCTCJQFMDFAMLDGBCLACFSQGLEFMBBQFP?RFCPFRF?LF
NPM@?@GJGRGCQyF)DF?LF?ECLRQFSLAMLBGRGML?JFAPCBCLACFGLF0FGQFAPl0sfFFCPFMBBQFDMPF0F
?PCFAPl0sFLFAPl[0sfF?LBFFCPFMBBQF?E?GLQRF0F?PCFAPl[0sFLFAPl0sy

&MPFCV?KNJCfFRFCPCF?PCFRFGPRWBQCTCLFNMAICRQFMLF?F%SPMNC?LFPMSJCRRCFUFCCJyF
lVKCPGA?LFUFCCJQFF?TCFKMPCysF%GEFRCCLFMDFRFMQCFNMAICRQF?PCF@J?AIyF3SNNMQCF?LF
?ECLRQFAPCBCLACQFM@CWFRFCFNPM@?@GJGRWF?VGMKQfF?LBFQFCF?QQGELQFCOS?JFAPCBCLACF
RMFRFCFPMSJCRRCF@?JJpQFJ?LBGLEFGLF?LWFMDFRFCFRFGPRWBQCTCLFNMAICRQyF4FCLFFCPF
APCBCLACFRF?RFRFCF@?JJFUGJJFJ?LBFGLF?F@J?AIFNMAICRFGQFpHi1CfF?LBFFCPFAPCBCLACF
RF?RFGRFUMLpRFGQFpAi1CyF(CPFMBBQFDMPF@J?AIF?PCFRFCPCDMPC

pHi1CFLFpAi1CfFMPFpHFLFpAF lgyggs

l3GLACFRFCF?ECLRF?QQGELQFCOS?JFAPCBCLACFRMFC?AFFMDFRFCFNMAICRQfFRFCQCFMBBQF?PCF
C?QGJWFDMSLBF@WFAMKN?PGLEFRFCFLSK@CPFMDFNMAICRQFRF?RFK?ICFRFCFNPMNMQGRGMLF
RPSCFRMFRFCFLSK@CPFMDFNMAICRQFRF?RFK?ICFGRFD?JQCysF9CRFGLFE?K@JGLEFAMLRCVRQFUCF
SQS?JJWFPCNMPRFMBBQF>D>FKPQF?FNPMNMQGRGMLyF3MFGLF?FA?QGLMFQMKCMLCFKGEFRFQ?WF
RF?RFRFCFMBBQF?E?GLQRFRFCF@?JJpQFJ?LBGLEFGLFRFCFQGLEJCFEPCCLFNMAICRF?PCFm1IFRMFpnyF
4FCFMBBQF?E?GLQRF?LFCTCLRF?PCFRGEFRJWFAMLLCARCBFRMFRFCFQR?ICQF?RFUFGAFFGRFUMSJBF
@CFD?GPFRMFE?K@JCFMLFRF?RFCTCLRfFUFGAFFUCFUGJJFBGQASQQFGLFSF?NRCPFCy

7?PLGLE

)LQRC?BFMDFSQGLEF?FAMJMLFMPFRFCFUMPBFmRMnfFNCMNJCFQMKCRGKCQFOSMRCFMBBQF
?QFDP?ARGMLQyF3MFQMKCMLCFKGEFRFQ?WFRF?RFRFCFMBBQFDMPFRFCFPMSJCRRCF@?JJpQF
J?LBGLEFGLF?F@J?AIFNMAICRF?PCFmpHipAnypMF)RpQFGKNMPR?LRFLMRFRMFKGQR?ICFRFGQF
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DP?ARGMLFDMPF?FNPM@?@GJGRWFT?JSCyF)DFWMSPFMBBQFDMPF@J?AIF?PCFpHFLFpAfFWMSFR?ICF
RFCF@?JJpQFJ?LBGLEFMLF@J?AIFRMF?F@GRFJCQQFJGICJWFRMFF?NNCLFRF?LFLMRyFRSRFGDF
WMSPFSLAMLBGRGML?JFAPCBCLACFGLF@J?AIFUCPCFpHipAfFWMSFUMSJBF?JU?WQF@CRF
MLF@J?AIu

)RFA?LF@CFSQCDSJFRMFRFGLIFGLFRCPKQFMDFMBBQFLMRFMLJWFDMPFA?JASJ?RGLEF@CRRGLEFQR?ICQF
@SRF?JQMF@CA?SQCFMBBQFFGEFJGEFRFBGDDCPCLACQFRF?RFK?W@CFM@QASPCBF@WFNPM@?@GJGRWF
T?JSCQyF3SNNMQCFWMSFFMJBF?FQGLEJCFRGAICRFGLF?FJMRRCPWFRF?RFWMSFR?ICFRMF@CFD?GPyF
)LGRG?JJWFWMSFRFGLIFRF?RFRFCFJMRRCPWFAMLR?GLQFMLJWFRUMFRGAICRQfFMDFUFGAFFWMSPQFGQF
MLCyFRSRFRFCLFQMKCMLCFRCJJQFWMSFRFCPCF?PCFpEEFRGAICRQFGLFRFCFJMRRCPWyF4FGQFGQF?F
QGELGDGA?LRF@JMUFRMFWMSPFAF?LACQfFUGRLCQQCBF@WFRFCFD?ARFRF?RFWMSPF?QQCQQKCLRF
MDFRFCFMBBQF?E?GLQRFUGLLGLEFF?QFEMLCFDPMKFpLpFRMFAALpyF4FCFQGELGDGA?LACFMDF
RFGQFAF?LECFA?LF?JQMF@CFQCCLFGLFWMSPFSLAMLBGRGML?JFAPCBCLACFRF?RFWMSFUGJJFJMQCfF
UFGAFFF?QFHSKNCBFDPMKFMEmFRMFAAmy

RSRFLMUFGRFRSPLQFMSRFRF?RFWMSPFGLDMPK?LRFU?QFKGQJCBfF?LBFRFCPCF?PCF?ARS?JJWF
pEfEEEFRGAICRQFGLFRFCFJMRRCPWuF4FGQFGQF?LMRFCPFQGELGDGA?LRF@JMUFRMFWMSPFAF?LACQfF
GLRSGRGTCJWF?RFJC?QRF?QF@?BF?QFRFCFDGPQRFHSKNFGLFQGXCyFVLBFGLBCCBfFWMSPFMBBQF?E?GLQRF
UGLLGLEFEMFDPMKFAALpFRMFAfAAALpyF9CRFWMSPFAPCBCLACFRF?RFWMSpJJFJMQCFKMTCQF
MLJWFDPMKFAAmFRMFAAyAAmyF0PM@?@GJGRGCQFUMPIFMLF?LF?BBGRGTCFQA?JCGFDPMKFRF?RF
NCPQNCARGTCF?FKMTCFDPMKFEyMFRMFEyAAFJMMIQFGKNMPR?LRFUFGJCF?FKMTCFDPMKFEyAAF
RMFEyAAAAFJMMIQFJGICF?FPMSLBGLEFCPPMPyFRSRFMBBQFSQCFP?RGMQfFUFGAFFFGEFJGEFRF
KSJRGNJGA?RGTCFCDDCARQFKMPCFM@TGMSQJWy

gy2F 7F?RFRFCFNPM@?@GJGRWFA?JASJSQF?BBQ

)LFSF?NRCPFpFUCFKMTCBFDPMKFRFGLIGLEFMDF?ECLRQpFBMV?QRGAF?RRGRSBCQFGLFRCPKQF
MDF@GL?PWFlA?RCEMPGA?JsF@CJGCDQF?LBFAMLDGBCLACFAMKN?PGQMLQFRMFUMPIGLEFUGRFF
LSKCPGA?JFBCEPCCQFMDF@CJGCDyFVRF?FDGPQRFN?QQfFRFGQFGQF?FNSPCJWFABP@OFMQFSBFK?LCSTCPfF
WGCJBGLEFBCQAPGNRGMLQFMDF?LF?ECLRpQF?RRGRSBCQF?RF?FFGEFCPFDGLCLCQQFMDFEP?GLyFVQFUCF
Q?UFGLFSF?NRCPFpfFRFGQF?BBCBFJCTCJFMDFBCQAPGNRGTCFBCR?GJFAMLDCPQF@MRFF?BT?LR?ECQF
?LBFBGQ?BT?LR?ECQyF/LFRFCFMLCFF?LBfFAPCBCLACQF?JJMUFSQFRMFQ?WFELTIJR@EF
JLOBFAMLDGBCLRF?LF?ECLRFGQFMDFMLCFNPMNMQGRGMLFRF?LF?LMRFCPyF/LFRFCFMRFCPF
F?LBfF?QQGELGLEFLSKCPGA?JFAPCBCLACQFMTCPF?FQCRFMDFNPMNMQGRGMLQFGLRPMBSACQF?F
AMKNJCRCFP?LIGLEfFK?IGLEF?JJFRFCFNPMNMQGRGMLQFAMKKCLQSP?@JCFUGRFFPCQNCARF
RMFRFCF?ECLRpQFAMLDGBCLACQyF4FGQFK?WF@CF?LFSLPC?JGQRGAFPCQSJRy

SF?NRCPFpF?JQMFMDDCPCBF?FKLOJFDMPFAMKN?P?RGTCFAMLDGBCLACFP?LIGLEQL



vTCU/oG,U,o6U(*'1G1ncn,1U.Gc.-c-+UG55+UCX

SMKN?P?RGTCF%LR?GJKCLRLF&MPF?LWFN?GPFMDFNPMNMQGRGMLQFQSAFFRF?RFRFCFDGPQRF
CLR?GJQFRFCFQCAMLBfFP?RGML?JGRWFPCOSGPCQF?LF?ECLRFRMF@CF?RFJC?QRF?QF
AMLDGBCLRFMDFRFCFQCAMLBF?QFRFCFDGPQRy

7CFF?TCFLMUFGLRPMBSACBF+MJKMEMPMTpQFNPM@?@GJGRWF?VGMKQF?QF?FQCRFMDFLMPKQF
MLFAPCBCLACQyFRCQGBCQFRFCFBCQAPGNRGTCFAF?LECQFRF?RFF?NNCLFUFCLFUCFKMTCF
DPMKFAMKN?P?RGTCFAMLDGBCLACQFRMFLSKCPGA?JFAPCBCLACQfFFMUFBMFRFCFNPM@?@GJGRWF
?VGMKQFEMF@CWMLBFSMKN?P?RGTCF%LR?GJKCLRNF7F?RFJLOBFBMFUCFBCK?LBFMDF?LF
?ECLRFUFCLFUCFPCOSGPCFRF?RFFCPFAPCBCLACQF@CFNPM@?@GJGQRGAN

SMKN?P?RGTCF%LR?GJKCLRFA?LF@CFBCPGTCBFDPMKFRFCFNPM@?@GJGRWF?VGMKQlUCpTCF
?JPC?BWFQCCLFRF?RF@WFRFCF%LR?GJKCLRFPSJCfFGDF.pTF1FRFCLFP?RGML?JGRWFPCOSGPCQF
APl0sFdFAPl1syFRSRFFMUFKSAFFMDFRFCFNPM@?@GJGRWFA?JASJSQFA?LF@CFPCAPC?RCBF
QGKNJWF@WF?QQSKGLEFRF?RFSMKN?P?RGTCF%LR?GJKCLRFFMJBQNF7CFQ?UFGLFSF?NRCPF
pFRF?RFGDFSMKN?P?RGTCF%LR?GJKCLRFFMJBQfF?FP?RGML?JF?ECLRFUGJJF?QQGELFCOS?JfF
K?VGK?JFAMLDGBCLACFRMF?JJFR?SRMJMEGCQF?LBFCOS?JfFKGLGK?JFAMLDGBCLACFRMF?JJF
AMLRP?BGARGMLQyF4FGQFBMCQLpRF?QQGELFQNCAGDGAFKRJBOF@>II@LKCFABK@BIS>IRBPFRMF
AMLRP?BGARGMLQF?LBFR?SRMJMEGCQfF@CA?SQCFSMKN?P?RGTCF%LR?GJKCLRFBMCQLpRFUMPIF
UGRFFLSK@CPQyFRSRFRFCFNPM@?@GJGRWF?VGMKQpFEBRMBJFQA?JCFDMPFAPCBCLACFT?JSCQFGQF
D?GPJWFQRGNSJ?RGTCF?LBF?P@GRP?PWF?LWU?WyF4FCFPC?JFCQQCLACFMDF.MPK?JGRWfFSMLRP?B
BGARGMLfF.MLB.CE?RGTGRWfF?LBF-?VGK?JGRWFA?LF@CFM@R?GLCBFDPMKFSMKN?P?RGTCF
%LR?GJKCLRy

4F?RFJC?TCQFMLCF?VGMKFSL?AAMSLRCBFDMPyF4MFKCFRFCFICWFGLQGEFRFMDF
NPM@?@GJGQKl?LBFRFCFCJCKCLRFKMQRFPCQNMLQG@JCFDMPFR?WCQG?LGQKpQFBGQRGLARGTCF
AMLRPG@SRGMLQFRMFCNGQRCKMJMEWlGQF&GLGRCFVBBGRGTGRWyF&GLGRCFVBBGRGTGRWFNJ?ACQF
BCK?LBQFMLFP?RGML?JFAPCBCLACFRF?RFBMLpRFDMJJMUFDPMKF?LWFMDFRFCFAMKN?P?RGTCF
LMPKQFUCpTCFQCCLyF4MFQCCFFMUfFAMLQGBCPFRFCFDMJJMUGLEFRUMFAPCBCLACF
BGQRPG@SRGMLQFMTCPF?FJ?LES?ECFUGRFFMLCF?RMKGAFNPMNMQGRGMLL

-PyF0PM@LF APl&sFTFEFAPl0sFTpiIF APl[0sFTFMiIF APl4sFTFp
-PyF7C?ILFAPl&sFTFEFAPl0sFTpi1IFAPl[0sFTFgMi1IF APl4sFTFp

7GRFFPCQNCARFRMFRFCGPFAMLDGBCLACFAMKN?PGQMLQfF-PyF0PM@F?LBF-PyF7C?IF?PCF
GBCLRGA?JGFRFCWFC?AFFP?LIF[0F?@MTCF0F?LBF@MRFFRFMQCFNPMNMQGRGMLQF@CRUCCLF
?FR?SRMJMEWF?LBF?FAMLRP?BGARGMLyFRMRFF?ECLRQFQ?RGQDWFSMKN?P?RGTCF%LR?GJKCLRyF
RMRFF?ECLRQF?JQMFQ?RGQDWFRFCF.MLB.CE?RGTGRWF?LBF.MPK?JGRWFNPM@?@GJGRWF?VGMKQyF
RSRFMLJWF-PyF0PM@FQ?RGQDGCQF&GLGRCFVBBGRGTGRWyF(GQFAPCBCLACFGLFRFCFR?SRMJMEMSQF
BGQHSLARGMLF0F6F[0FGQFRFCFQSKFMDFFGQFAPCBCLACQFGLFGRQFKSRS?JJWFCVAJSQGTCF
BGQHSLARQyF-PyF7C?IpQFAPCBCLACQfFMLFRFCFMRFCPFF?LBfF?PCFQSNCP?BBGRGTCLFFCF
?QQGELQFJLOBFAPCBCLACFRMFRFCFBGQHSLARGMLFRF?LFRFCFQSKFMDFFGQFAPCBCLACQFGLFGRQF
KSRS?JJWFCVAJSQGTCFBGQHSLARQFlpFUFpi1IFqFgMi1Isy
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0PM@?@GJGQKFEMCQF@CWMLBFSMKN?P?RGTCF%LR?GJKCLRF@WFCV?JRGLEF-PyF0PM@FMTCPF
-PyF7C?IyF)LFCLBMPQGLEF&GLGRCFVBBGRGTGRWfFRFCFNPM@?@GJGQRFFMJBQFRF?RF-PyF7C?IpQF
APCBCLACQFF?TCF?LFFOO>QFLK>IFDC?RSPCFLMRFNPCQCLRFGLF-PyF0PM@pQyF7FCLFUCF?NNJWF
R?WCQG?LGQKFGLFJ?RCPFAF?NRCPQfFUCpJJFQCCFRF?RF&GLGRCFVBBGRGTGRWFEGTCQFPGQCFRMFQMKCF
MDFRFCFRFCMPWpQFKMQRFGLRCPCQRGLEF?LBFSQCDSJFPCQSJRQyF)RFBMCQFQMF@WFBCK?LBGLEF
RF?RFP?RGML?JFAPCBCLACQF@CFIFKB>O FGLFRFCFQCLQCFRF?RF?FBGQHSLARGMLpQFAPCBCLACFGQF?F
JGLC?PFAMK@GL?RGMLpIFMDFRFCFAPCBCLACQFGLFGRQFKSRS?JJWFCVAJSQGTCFBGQHSLARQy

/DFAMSPQCfFRFCFD?LFMDFAMLDGBCLACFAMKN?PGQMLQFLCCBFLMRFPCQRPGARFFCPQCJDFRMF
RFCFSMKN?P?RGTCF%LR?GJKCLRFLMPKyFSF?NRCPFp2FUGJJFCVNJMPCFDSPRFCPFAMKB
N?P?RGTCFAMLQRP?GLRQFRF?RFF?TCF@CCLFNPMNMQCBfFQMKCFMDFUFGAFF?PCFA?N?@JCFMDF
BGQAPGKGL?RGLEF@CRUCCLF-PyF0PM@F?LBF-PyF7C?IyF7CFUGJJF?QIFUFCRFCPFRFMQCF
LMLBLSKCPGA?JFLMPKQFA?LFPCNJGA?RCF?JJFRFCFBCQGP?@JCFPCQSJRQFQCASPCBF@WF&GLGRCF
VBBGRGTGRWFDMPFRFCFR?WCQG?LFAPCBCLACFPCEGKCyF4FGQFUGJJF@CF?LFCQNCAG?JJWFNPCQQGLEF
OSCQRGMLF@CA?SQCFRFCFGKNPCQQGTCFR?WCQG?LFLSKCPGA?JFPCQSJRQFAMKCFUGRFF?FNPGACyF
7FCLFUCFCV?KGLCFCVNJGAGRFNFGJMQMNFGA?JF?PESKCLRQFDMPFRFCFNPM@?@GJGRWF?VGMKQF
GLF0?PRF)6FMDFRFGQF@MMIfFUCpJJFDGLBFRF?RFUFGJCF.MPK?JGRWF?LBF.MLB.CE?RGTGRWFA?LF
@CFQRP?GEFRDMPU?PBJWF?PESCBFDMPfF&GLGRCFVBBGRGTGRWFGQFRFCFKMQRFBGDDGASJRFN?PRFMDF
R?WCQG?LFCNGQRCKMJMEWFRMFBCDCLBy

gyMF %VCPAGQCQ

(EB5?8@UvTPT
l?sF ,GQRF?JJFCGEFRFQR?RCBBCQAPGNRGMLQF?T?GJ?@JCFGLF?FJ?LES?ECFUGRFFRFCFRFPCCF

?RMKGAFQCLRCLACQF0fF1fF?LBF0y
l@sF 'GTCFRFCFBGQHSLARGTCFLMPK?JFDMPKFMDFl0F6F1sF1F0y

(EB5?8@UvTvTU(CPCpQF?FD?ARLF&MPF?LWFLMLBAMLRP?BGARMPWFNPMNMQGRGMLQF8F?LBF7 F
6FpTF7FGDF?LBFMLJWFGDFCTCPWFBGQHSLARFGLFRFCFBGQHSLARGTCFLMPK?JFDMPKFCOSGT?JCLRF
MDF6FGQF?JQMF?FBGQHSLARFMDFRFCFBGQHSLARGTCFLMPK?JFDMPKFCOSGT?JCLRFMDF7e
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QSPTGTCfF?LBFFGQFMBBQF?E?GLQRFRFCFAMLHSLARGMLFMDFD?GJGLEFRMFQSAACQQDSJJWF
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BMULJM?B?@JCFDMPFDPCCF?RFFRRNLiiDGRCJQMLyMPEi0P3V4iy

.MRCQ

pyF /RFCPF?SRFMPQFBCQAPG@CFBCEPCCQFMDF@CJGCDF?QF?QQGELCBFRMFQCLRCLACQfFQR?RCKCLRQfFMPFQCRQF
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