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LM SQM BC QS?Q ?RPG@SGbhCQ JCE?GQ AMLDCPGB?Q NCJ? JCEGQJ?baM KSLGAGN?J C

BCK?GQ�LMPK?Q�TGECLRCQ�

!-,1'"#0�,"- ? LCACQQGB?BC BC PCESJ?KCLR?baM
 LM -SLGAeNGM BC 6G�

J? "CJ? B? 3?LReQQGK? 4PGLB?BC
 %QR?BM BC -?RM 'PMQQM
 CK AMLDMPKGB?BC

AMK ? 0MPR?PG? Lr ����� BC �� BC $CXCK@PM BC ����
 OSC BGQNhC QM@PC ?

APG?baM�B?�#MKGQQaM�BC�!AMKN?LF?KCLRM�B?�#MLRP?RS?JGX?baM�	#!#
�

!-,1'"#0�,"- ? LCACQQGB?BC BC ?AMKN?LF?P C KMLGRMP?P ? CVCASbaM

BC AMLRP?RMQ DGPK?BMQ NCJ? 3CAPCR^PG? -SLGAGN?J BC 3?iBC
 E?P?LRGLBM M

ASKNPGKCLRM B?Q KCR?Q N?ARS?B?Q
 ? CDGAGdLAG? L? ?NJGA?baM BMQ PCASPQMQ

Ni@JGAMQ�C�?�OS?JGB?BC�BMQ�QCPTGbMQ�NPCQR?BMQ�

!-,1'"#0�,"- MQ NPGLAeNGMQ B? !BKGLGQRP?baM 0i@JGA? NPCTGQRMQ LM ?P�

RGEM �� B? #MLQRGRSGbaM &CBCP?J
 @CK AMKM M BGQNMQRM L? ,CG Lr �������

����
�CQNCAG?JKCLRC�OS?LRM�_�ECQRaM�C�DGQA?JGX?baM�BC�AMLRP?RMQ�

0#1-*4#�

�NP
 �k &GA? GLQRGRSeB? ? #MKGQQaM BC !AMKN?LF?KCLRM C #MLRP?RS?JGX?baM

	#!#

 PCQNMLQ^TCJ CK ?SVGJG?P M DGQA?J BC AMLRP?RMQ LM KMLGRMP?P C ?T?JG�

?baM C CVCASbaM BC KCR?Q C M@PGE?bhCQ BCQAPGR?Q LMQ AMLRP?RMQ DGPK?BMQ

NCJ? 3CAPCR?PG? -SLGAGN?J BC 3?iBC
 CQNCAG?JKCLRC ?OSCJCQ TMJR?BMQ N?P?

?�NPCQR?baM�BC�QCPTGbMQ�BC�Q?iBC�

�NP
 �k ! #MKGQQaM BC !AMKN?LF?KCLRM B? #MLRP?RS?JGX?baM 	#!#
 RCP^

?Q�QCESGLRCQ�?RPG@SGbhCQ�OS?LBM�JFC�DMP�?AGML?B?�

)� 2C?JGX?P M ?AMKN?LF?KCLRM B? CVCASbaM AMLRP?RS?J
 TCPGDGA?LBM M ASK�

NPGKCLRM B?Q KCR?Q N?ARS?B?Q C B?Q AMLBGbhCQ CQR?@CJCAGB?Q LM GLQRPS�

KCLRM AMLRP?RS?J� ''
 %KGRGP PCJ?RfPGMQ QM@PC ? CVCASbaM BMQ AMLRP?RMQ QM@

QSNCPTGQaM BM DGQA?J BC AMLRP?RMQ
 ?NMLR?LBM GPPCESJ?PGB?BCQ
 A?QM CVGQ�

R?K
 C NPMNMLBM KCBGB?Q AMPPCRGT?Q� '''
 #MJ?@MP?P AMK M &GQA?J BM #MLRP?�

RM L? ?L^JGQC C T?JGB?baM B? CVCASbaM B?Q ?RGTGB?BCQ C L? ACPRGDGA?baM B?Q

KCR?Q PC?JGX?B?Q� '4
 '?P?LRGP ? RP?LQN?PdLAG? C M ?ACQQM _Q GLDMPK?bhCQ

PCJ?RGT?Q ?MQ AMLRP?RMQ ?AMKN?LF?BMQ
 CK AMLDMPKGB?BC AMK ? JCEGQJ?baM

TGECLRC� 4
 !SVGJG?P L? NPCQR?baM BC AMLR?Q BMQ AMLRP?RMQ ?AMKN?LF?BMQ


OS?LBM�QMJGAGR?BM�

�NP
 �k ! #MKGQQaM QCP^ AMKNMQR? NCJMQ QCESGLRCQ KCK@PMQ
 BCQGEL?BMQ

N?P? SK K?LB?RM BC �� 	BMXC
 KCQCQ
 NMBCLBM QCP NPMPPME?BM NMP GES?J

NCPeMBM�
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3SNJCLRC��2MQ?L?�-?PG?�B?�3GJT?

�PAJ^]K�.NEIZNE=�[�1=e@A

4GRSJ?P��&?@G?L?�,GKCGP?�BC�/JGTCGP?

3SNJCLRC��-GAFCJJC�7C@@�$CJ�3?LRMQ�0P?RCQ�B?�&MLQCA?

0?P^EP?DM iLGAM� /Q KCK@PMQ B? #MKGQQaM CVCPACPaM QS?Q DSLbhCQ QCK

NPCHSeXM�BC�QS?Q�?RGTGB?BCQ�F?@GRS?GQ�C�QCK�PCKSLCP?baM�?BGAGML?J�

�NP
 �k ! #MKGQQaM BC !AMKN?LF?KCLRM B? #MLRP?RS?JGX?baM BCTCP^

?NPCQCLR?P
 PCJ?RfPGMQ BCR?JF?BMQ B?Q ?RGTGB?BCQ PC?JGX?B?Q C BM ?AMKN?�

LF?KCLRM CDCRS?BM
 CLA?KGLF?LBM�MQ _ 3CAPCR^PG? -SLGAGN?J BC 3?iBC

N?P?�?L^JGQC�C�NPMTGBdLAG?Q�

�NP
 �k %QR? 0MPR?PG? CLRP? CK TGEMP L? B?R? BC QS? NS@JGA?baM
 PCTME?LBM�

QC�?Q�BGQNMQGbhCQ�CK�AMLRP^PGM�
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/ NPCQCLRC 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM NMP !L^JGQC #SPPGASJ?P BC Lr �������
 TGQ? ? AMLRP?R?baM BC 0PMDCQQMPCQ
 NPMDGQQGML?GQ BM !NMGM %BSA?AGML?J

	XCJ?BMPCQ�BC�NPcBGM�C�XCJ?BMPCQ�BC�N^RGM
�N?P?�?RCLBCP�?Q�BCK?LB?Q�B?Q�SLGB?BCQ�CQAMJ?PCQ�B?�XML?�PSP?J�

! ?@CPRSP? BM LMTM NPMACQQM QCJCRGTM D?X�QC LCACQQ^PGM BCTGBM ?M CV?SPGKCLRM BC A?LBGB?RMQ GLQAPGRMQ L? ,GQR?ECK 'CP?J BM 0PMACQQM 3CJCRGTM 3GK�

NJGDGA?BM NMP !L^JGQC #SPPGASJ?P BC Lr �� C �������
 MA?QGML?BM NCJ? BCQGQRdLAG? BC A?LBGB?RMQ AJ?QQGDGA?BMQ L?Q #O?KH=O +QJE?EL=EO 'PEFQ?=H� "KI

�JPcJEK�0KHEI�@A�+KQN=��%Q=LKN_�A�.KJP=�@K��PANNK


4?GQ AMLRP?R?bhCQ QC D?XCK LCACQQ^PG?Q CK A?P^RCP BC SPEdLAG?
 RCLBM CK TGQR? OSC ?JESK?Q RSPK?Q CQRaM QCK 0PMDCQQMP CK Q?J?
 BCTGBM ?Q ?SJ?Q OSC

DMP?K�BCGV?B?Q�NMP�NPMDGQQGML?GQ�NMP�KMRGTM�BC�KSB?Lb?�BC�CLBCPCbM�C�MNR?P?K�NMP�?RS?P�CK�MSRP?�PCBC�

! AMLRP?R?baM BC NPMDGQQGML?GQ BM !NMGM %BSA?AGML?J CQAMJ?P D?X�QC LCACQQ^PG? N?P? QSNPGP ?Q LCACQQGB?BCQ L?Q SLGB?BCQ CQAMJ?P
 R?LRM L? JGKNCX? BM

NPcBGM�OS?LRM�BM�N^RGM�

%QRC 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM A?P?ARCPGX?�QC CK BCAMPPdLAG? B?Q HSQRGDGA?RGT?Q ?AGK? CVNMQR?Q
 TCX OSC MQ QCPTGbMQ CBSA?AGML?GQ
 BC SK KMBM

ECP?J
 LaM QSNMPR?K GLRCPPSNbhCQ
 GKNMLBM ?M 0MBCP 0i@JGAM ? M@PGE?baM BC NPCQR^�JMQ
 BCTCLBM CQQC CLAMLRP?P MQ A?KGLFMQ N?P? AMJMA?�JMQ _ BGQNMQG�

baM B? AMKSLGB?BC� $CQRC KMBM
 PCQR? BCKMLQRP?B? ? SPEdLAG? BM ?RCLBGKCLRM
 ? RP?LQGRMPGCB?BC B?Q AMLRP?R?bhCQ C ? CVACNAGML?JGB?BC BM GLRCPCQQC

Ni@JGAM�

!Q�CQNCAGDGA?bhCQ�ECP?GQ�BM�A?PEM�AMKM��T?E?Q
�A?PE?�FMP^PG?
�CLRPC�MSRP?Q
�AMLQR?PaM�CK�!.%8/3�BM�%BGR?J�Lr����������3-%�
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! 1A?NAPZNE= +QJE?EL=H @A #@Q?=^]K
 LM SQM B?Q QS?Q ?RPG@SGbhCQ JCE?GQ
 RMPL? Ni@JGAM CQRC %$)4!, AMLRCLBM MQ NPMACBGKCLRMQ N?P? PC?JGX?baM BM

0PMACQQM 3CJCRGTM 3GKNJGDGA?BM w -MB?JGB?BC !L^JGQC #SPPGASJ?P
 AMK M@HCRGTM BC QCJCAGML?P 0PMDGQQGML?GQ B? %BSA?baM N?P? ?RS?P L? 5LGB?BCQ %BSA?AG�

ML?J� #O?KH= +QJE?EL=H %Q=LKN_� #O?KH= +QJE?EL=H 'PEFQ?=H� #O?KH= +QJE?EL=H "KI �JPcJEK 0KHEI @A +KQN= C #O?KH= +QJE?EL=H .KJP= @K �PANNK

BM�-SLGAeNGM�BC�6GJ?�"CJ?�B?�3?LReQQGK?�4PGLB?BC
�%QR?BM�BC�-?RM�'PMQQM�

�
 "�1�"'1.-1'Xo#1�.0#*'+',�0#1

���� ! AMLRP?R?baM BC NPMDGQQGML?GQ B? CBSA?baM
 M@HCRM B? NPCQCLRC QCJCbaM
 RCK DSJAPM LM GLAGQM )8 BM ?PRGEM �� B? #MLQRGRSGbaM &CBCP?J BC ����
 C LM

!PR�����B?�,CG�#MKNJCKCLR?P�L�r���������
�OSC�QSQRCLR?�?�?@CPRSP?�BM�NPCQCLRC�CBGR?J�BC�QCJCbaM�

���� / 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM w -MB?JGB?BC !L^JGQC #SPPGASJ?P c BC ?=NZPAN AIANCAJ?E=H A PAILKNZNEK C BCQRGL?�QC ?M LNAAJ?DEIAJPK @A

R=C=O AI OQ>OPEPQE^]K @A LNKBEOOEKJ=EO @= A@Q?=^]K OSC QC CLAMLRP?K BCQGEL?BMQ N?P? DSLbhCQ BC ECQRaM
 MS CK EMXM BC JGACLb?Q NPCTGQR?Q L?

,CG�#MKNJCKCLR?P�Lr���������
�@CK�AMKM�BC R=C=O�NAI=JAO?AJPAO ?M�NPMACQQM�BC�?RPG@SGbaM�BC�NPMDGQQGML?GQ�BM�OS?BPM�CDCRGTM�

������/Q AMLRP?RMQ RCKNMP^PGMQ QCPaM N?P? NPMTGKCLRM BC 0PMDGQQGML?GQ B? %BSA?baM 0PMDCQQMP	?
 C :CJ?BMP 	?

 AMLDMPKC ? LCACQQGB?BC BC NPCCLAFG�

KCLRM�BC�T?E?Q�

�
�"��!-+'11n-�-0%�,'8�"-0��1#!0#2�0'��+3,'!'.�*�"#�#"3!�Xn-

���� ! QCJCbaM BC NPMDGQQGML?GQ B? CBSA?baM N?P? AMLRP?RMQ RCKNMP^PGMQ QCP^ PC?JGX?B? NCJ? #MKGQQaM /PE?LGX?BMP? GLQRGRSeB? NCJ? 0MPR?PG?L�r����'3�

�����3-%C�AMMPBCL?B?�NCJ?�3CAPCR?PG?�-SLGAGN?J�BC�%BSA?baM�

�����!�#MKGQQaM�/PE?LGX?BMP?�QCP^�PCQNMLQ^TCJ�

=� 2CAC@GKCLRM�C�T?JGB?baM�B?�&GAF?�BC�!L^JGQC�#SPPGASJ?P�

>� !L^JGQC�BC�RMB?�BMASKCLR?baM�?NPCQCLR?B?�NCJM�A?LBGB?RM�

?� $GTSJE?baM�BM�2CQSJR?BM�L?�3-%�BC�6GJ?�"CJ?�B?�3Q��4PGLB?BC�-4�

�����!Q�SLGB?BCQ�CQAMJ?PCQ�N?P?�?Q�OS?GQ�QC�BCQRGL?K�MQ�AMLRP?RMQ�RCKNMP^PGMQ�AMLQR?K�LM�!LCVM�)�

�����!�#MKGQQaM�/PE?LGX?BMP?�?RS?P^�QMKCLRC�L? 1A?NAP=NE=�+QJE?EL=H�@A�#@Q?=^]K�

�
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���� .NKBAOOKN�=� QCP EP?BS?BM CK ,GACLAG?RSP? 0JCL?
 AMK F?@GJGR?baM L? ^PC? CK OSC NPCRCLBC AMLAMPPCP� JGACLAG?RSP? ASPR?� LeTCJ KcBGM 	K?EGQRcPGM
�

ASPQ?LBM�JGACLAG?RSP?�NJCL?�?�N?PRGP�BM��r�QCKCQRPC��r�?LM�MS�AMK�LeTCJ�KcBGM�PCESJ?P
�QCLBM�AJ?QQGDGA?BMQ�LCQR?�MPBCK�

���� �LKEK�#@Q?=?EKJ=H�8AH=@KN��=�� .eTCJ�DSLB?KCLR?J�AMKNJCRM�

���� 0?P? ? ?L^JGQC BC ASPPeASJM QCPaM AMLQGBCP?BMQ ASPQMQ BC ?RS?JGX?baM NCB?EfEGA? L? ZNA= @A #@Q?=^]K
 ACPRGDGA?BMQ NCJ? GLQRGRSGbaM NPMKMRMP? BM

CTCLRM�AMK�PCQNCARGTM�PCEGQRPM
�PCDCPCLRCQ�?MQ�iJRGKMQ����	RPdQ
�?LMQ
�AMK�JGKGRC�BC����	AGLAM
�NMLRMQ�

�
 "�1�',1!0'Xo#1

���� ! GLQAPGbaM GKNJGA? LM AMLFCAGKCLRM C ?ACGR?baM B?Q LMPK?Q C AMLBGbhCQ CQR?@CJCAGB?Q LCQRC %BGR?J
 QM@PC ?Q OS?GQ MQ A?LBGB?RMQ LaM NMBCPaM

?JCE?P�BCQAMLFCAGKCLRM�B?Q�KCQK?Q�

�����.aM�QCP^�AM@P?B?�R?V?�BC�GLQAPGbaM�

���� ! GBMLCGB?BC BMQ BMASKCLRMQ ?NPCQCLR?BMQ QaM BC GLRCGP? PCQNMLQ?@GJGB?BC BM A?LBGB?RM
 C OS?GQOSCP GPPCESJ?PGB?BCQ OSC
 NMPTCLRSP?
 TCLF?K ?

QCP�AMLQR?R?B?Q
�M�KCQKM�PCQNMLBCP^�L?�DMPK?�B?�JCG�TGECLRC�

���� !Q GLQAPGbhCQ N?P? ? ?L^JGQC ASPPGASJ?P QCPaM PC?JGX?B?Q NPCQCLAG?JKCLRC L?Q SLGB?BCQ ?Q OS?GQ CQRaM QCLBM BGQNMLG@GJGX?B?Q ?Q T?E?Q C L? 3CAPC�

R?PG? -SLGAGN?J BC %BSA?baM
 NPCAGQ?KCLRC LM BG? ����������� @=O �����D [O �����D A @=O �����D [O �����D M@QCPT?LBM ?Q CQNCAGDGAGB?BCQ LM ?LCVM�

)��!Q�GLQAPGbhCQ�N?P?�?Q�SLGB?BCQ�CQAMJ?PCQ�B?�:ML?�2SP?J
�BCTCPaM�MAMPPCP�N?P?�SK? 3JE@=@A�AOLA?aBE?=
�BC�?AMPBM�AMK�?Q�T?E?Q�LM�!LCVM�)�

)))�!NfQ�AMLAJSQaM�B?�GLQAPGbaM
�CK�LCLFSK?�FGNfRCQC�QCP^�NCPKGRGBM�?JRCP?bhCQ�

)6� 0?P? CDCRS?P ? GLQAPGbaM
 M A?LBGB?RM BCTCP^ AMKN?PCACP LMQ JMA?GQ BC GLQAPGbaM LMQ FMP^PGMQ CQR?@CJCAGBMQ
 KSLGBMQ BC BMASKCLRMQ MPGEGL?GQ B?

BMASKCLR?baM�NCQQM?J
�BGNJMK?Q�C�ACPRGDGA?BMQ�CVGEGBMQ�LCQRC�%BGR?J�

6� .? GKNMQQG@GJGB?BC BM A?LBGB?RM AMKN?PCACP NPCQCLAG?JKCLRC NMBCP^ AMLQRGRSGP NPMASP?BMP N?P? CDCRS?P QS? GLQAPGbaM
 AMK BMASKCLRM CQNCAeDGAM

N?P?�CQQC�DGK�

6)��/Q�A?LBGB?RMQ�GPaM�AMLAMPPCP�?Q�T?E?Q�BCQRC�CBGR?J
�BC�?AMPBM�AMK�?�MNbaM�A?B?QRP?B?�L?�&GAF?�BC�GLQAPGbaM�

�
 "��4�*'"�Xn-�"�1�',1!0'Xo#1

���� ! AMLDCPdLAG? B?Q GLQAPGbhCQ C AJ?QQGDGA?baM B?P�QC�^ NCJ? #MKGQQaM GLQRGRSeB? NCJ? 0MPR?PG? �������� C QM@ ? QSNCPTGQaM B? 1A?NAP=NE= +QJE?EL=H

@A�#@Q?=^]K
�QGRS?B?�?�2S?�0MSQM�!JCEPC
�Q�Lr
�#CLRPM�

�����0?P?�?�AJ?QQGDGA?baM�BMQ�GLQAPGRMQ
�BC�?AMPBM�AMK�?�AMLR?ECK�BC�NMLRMQ�QC�M@QCPT?P^�

?
�0?P?�M�A?PEM�BC�0PMDCQQMP�?�

$-0+�Xn- .-,23�Xn-
$MSRMP?BM �
��	MGRM
�NMLRMQ
-CQRP?BM �
��	QCRC
�NMLRMQ0fQ�w�EP?�

BS?baM
%QNCAG?JGX?baM �
��	QCGQ
�NMLRMQ
,GACLAG?RSP?�0JCL? �
��	AGLAM
�NMLRMQ

'P?BS?baM
,GACLAG?RSP?�#SPR? �
��	OS?RPM
�NMLRMQ
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-?EGQRcPGM �
��	RPdQ
�NMLRMQ
#SPQ?LBM�,GACLAG?RSP?�0JCL?�?�N?PRGP�BM��r�3CKCQRPC �
��	BMGQ
�NMLRMQ
%LQGLM�-c�

BGM
2CESJ?P �
��	SK
�NMLRM

!RS?JGX?baM
NCB?EfEGA?

#CPRGDGA?BM�L?�^PC?�BC�CBSA?baM�C�AMK�PCQNCARGTM�PCEGQRPM�B?�CLRGB?BC�NPMKMRMP?�BM�CTCLRM
�?�N?PRGP
BM�?LM�BC�������/@RcK�QC�MQ�NMLRMQ�?RP?TcQ�BM�PCQSJR?BM�B?�QMK?RfPG?�BMQ�ACPRGDGA?BMQ�BGTGBGBMQ�NMP
���	OS?PCLR?


�
��	SK
�NMLRM�N?P?�A?B?����	OS?�
PCLR?
�FMP?Q
�AMK�JGKGRC�BC����	AGL�
AM
�NMLRMQ

@
�0?P?�MQ�A?PEMQ�BC�!NMGM�%BSA?AGML?J�	:CJ?BMP?
�

$-0+�Xn- .-,23�Xn-
%LQGLM�-cBGM�#MKNJCRM �
��	RPdQ�NMLRMQ

%LQGLM�&SLB?KCLR?J�#MKNJCRM �
��	BMGQ�NMLRMQ

#SPQMQ�AMK�#CPRGDGA?BM�L?�^PC?�B?�%BSA?baM�AMK�PCEGQRPM�B?�CLRGB?BC�NPMKMRMP?�BM
CTCLRM
�?�N?PRGP�BM�?LM�BC�����

�
��	SK
�NMLRM�N?P?�A?B?����	OS?PCLR?
�FMP?Q
�AMK�JGKGRC�BC
���	AGLAM
�NMLRMQ�

�
 !0'2Y0'-1�"#�"#1#+.�2#

�����1S?LBM�B?�?NSP?baM�DGL?J�BMQ�NMLRMQ
�QC�MAMPPCP�CKN?RC�CLRPC�MQ�A?LBGB?RMQ
�N?P?�CDCGRM�BC�BCQCKN?RC�QCPaM�M@QCPT?BMQ�MQ�QCESGLRCQ�APGRcPGMQ�

?
�-?GMP�RGRSJ?baM�

@
�-?GMP�GB?BC�

�
 "-�0#13*2�"-

���� ! #MKGQQaM BGTSJE?P^ M NAOQHP=@K ?H=OOEBE?=PbNEK LNAHEIEJ=N B?Q GLQAPGbhCQ
 L? MPBCK BCAPCQACLRC BC AJ?QQGDGA?baM BC A?B? SLGB?BC
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