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��� %QRC 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM CQR\ ?@CPRM ? RMBMQ OSC Q?RGQDGXCPCK ?Q CVGEcLAG?Q B?Q JCGQ @P?QGJCGP?Q� NMBCLBM QCP GLTCQRGBM LM A?PEM M A?L


BGB?RM OSC NPCCLAFCP� ASKSJ?RGT?KCLRC� MQ PCOSGQGRMQ ?@?GVM� ?	 %QR?P BCTGB?KCLRC ?NPMT?BM LM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� @	 4CP L?AGML?JGB?BC

@P?QGJCGP? C� LM A?QM BC L?AGML?JGB?BC NMPRSESCQ?� CQR?P ?KN?P?BM NCJM CQR?RSRM BC GES?JB?BC CLRPC @P?QGJCGPMQ C NMPRSESCQCQ� AMK PCAMLFCAGKCLRM BM

EMXM BMQ BGPCGRMQ NMJdRGAMQ� LMQ RCPKMQ BM N?P\EP?DM �p BM ?PRGEM �� B? #MLQRGRSG`_M &CBCP?J C L? DMPK? BM BGQNMQRM LM ?PRGEM �� BM $CAPCRM L� �������

BC �� BC ?@PGJ BC ����� MS� LM A?QM BC A?LBGB?RM CQRP?LECGPM� RCP TGQRM BC NCPK?LcLAG? CK RCPPGRePGM L?AGML?J OSC NCPKGR? M CVCPAdAGM BC ?RGTGB?BC J?@MP?J

LM "P?QGJ� A	 %QR?P CK EMXM BMQ BGPCGRMQ NMJdRGAMQ� B	 %QR?P OSGRC AMK ?Q M@PGE?`gCQ KGJGR?PCQ C CJCGRMP?GQ� C	 #MKNPMT?P� NMP MA?QG_M B? NMQQC� M LdTCJ BC

CQAMJ?PGB?BC CVGEGBM N?P? M A?PEM� D	 0MQQSGP ?NRGB_M DdQGA? C KCLR?J� NMP MA?QG_M B? NMQQC� N?P? M CVCPAdAGM B?Q ?RPG@SG`gCQ BM A?PEM� AMKNPMT?B? NMP

CV?KC KaBGAM C ?T?JG?`_M NQGAMJeEGA?� E	 4CP GB?BC KdLGK? BC �� �BCXMGRM	 ?LMQ� F	 ._M CQR?P GLAMKN?RG@GJGX?BM N?P? LMT? GLTCQRGBSP? CK A?PEM Nh@JGAM�

G	 ._M MASN?P MS PCAC@CP NPMTCLRMQ BC ?NMQCLR?BMPG? BC A?PEM� CKNPCEM MS DSL`_M Nh@JGA? OSC A?P?ARCPGXCK ?ASKSJ?`_M GJdAGR?� L? DMPK? BM ?PRGEM ���

GLAGQM 86)� B? #MLQRGRSG`_M &CBCP?J� H	 ._M CQR?P ASKNPGLBM NCL?JGB?BC GKNMQR? ?NeQ PCESJ?P NPMACQQM ?BKGLGQRP?RGTM OSC M GKNC`?� ?GLB? OSC RCKNMP?PG


?KCLRC� BC CVCPACP ? NPMDGQQ_M �QSQNCLQ_M CRA�	� @CK AMKM CQR?P GLRCGP?KCLRC OSGRC AMK ?Q BCK?GQ CVGEcLAG?Q JCE?GQ BM ePE_M DGQA?JGX?BMP BM CVCPAdAGM

NPMDGQQGML?J� I	 !NPCQCLR?P #CPRGBgCQ .CE?RGT?Q #PGKGL?GQ� J	 !NPCQCLR?P 2' C #0&� K	 !NPCQCLR?P MSRPMQ BMASKCLRMQ OSC QC DGXCPCK LCACQQ\PGMQ NMP

MA?QG_M B? AMLTMA?`_M N?P? ? NMQQC� ��� %QR?P\ GKNCBGBM BC QCP AMLRP?R?BM M A?LBGB?RM OSC� ?	 $CGV?P BC AMKNPMT?P MQ PCOSGQGRMQ CQNCAGDGA?BMQ LM

QS@GRCK ���� @	 4GTCP QGBM BCKGRGBM� ? @CK BM QCPTG`M Nh@JGAM� NMP GLDP?`_M ] JCEGQJ?`_M NCPRGLCLRC� A	 4CLF? NP?RGA?BM OS?JOSCP ?RM BCQ?@ML?BMP B? QS?

AMLBSR?� BCRCAR?BM NMP KCGM BMQ BMASKCLRMQ PCDCPCLRCQ ] QGLBGA^LAG? BC TGB? NPCEPCQQ? BC OSC RP?R?K ?Q JCRP?Q vHw ] vIw BM QS@GRCK ���� ASH? ?L\JGQC

QCP\ CDCRS?B? NCJ? 3CAPCR?PG? -SLGAGN?J BC !QQGQRcLAG? 3MAG?J� B	 4CLF? NP?RGA?BM OS?JOSCP ?RM BCQ?@ML?BMP B? QS? AMLBSR?� BCRCAR?BM NMP KCGM BC

BMASKCLRMQ MDGAG?GQ PCDCPCLRCQ ? PCJ?RePGMQ GLDMPK?RGTMQ� ?R?Q BC PCSLGgCQ� JGTPMQ BC PCEGQRPMQ BC MAMPPcLAG?Q� PCEGQRPMQ BC @MJCRGK BC MAMPPcLAG?Q� BC TGB?

NPCEPCQQ? CK OS?JOSCP QCPTG`M� NPMEP?K? C�MS NPMHCRM QeAGM ?QQGQRCLAG?J� ASH? ?L\JGQC QCP\ CDCRS?B? NCJ? 3CAPCR?PG? -SLGAGN?J BC !QQGQRcLAG? 3MAG?J� ���

.M ?RM B? NMQQC� RMBMQ MQ PCOSGQGRMQ CQNCAGDGA?BMQ LM QS@GRCK ��� C ?OSCJCQ OSC TGCPCK ? QCP CQR?@CJCAGBMQ CK DSL`_M B? JCRP? vKw BM KCQKM QS@GRCK�

BCTCP_M QCP AMKNPMT?BMQ KCBG?LRC ? ?NPCQCLR?`_M BC BMASKCLRM MPGEGL?J� HSLR?KCLRC AMK DMRMAeNG?� NMBCLBM QCP GKNCBGBM BC RMK?P NMQQC ?OSCJC

OSC L_M MQ ?NPCQCLR?P� �  �/  %/,+/%Uk!/ #!.�%/ /+�.! �/ %*/�.%Uk!/ ��� ! GLQAPG`_M QCP\ EP?RSGR? C CVAJSQGT?KCLRC NPCQCLAG?J L? QCBC

B? #MKGQQ_M BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM LM CLBCPC`M� 2S? *MQa 3GJTCGP? 4?T?PCQ
 3CAPCR?PG? BC !QQGQRcLAG? 3MAG?J� ?	 !Q B?R?Q C M FMP\PGM B?Q

GLQAPG`gCQ CQR_M BGQNMLdTCGQ LM !.%8/ 6)) 
 #PMLMEP?K?� @	 / A?LBGB?RM OSC L_M NSBCP AMKN?PCACP NMBCP\ LMKC?P SK NPMASP?BMP BCTCLBM ?NPCQCLR?P

BMASKCLRM MPGEGL?J PCEGQRP?BM CK A?PRePGM� A	 ! GKNPCQQ_M C NPCCLAFGKCLRM B? DGAF? BC GLQAPG`_M Q_M BC CVAJSQGT? PCQNMLQ?@GJGB?BC BM A?LBGB?RM C CQR\

BGQNMLG@GJGX?B? LM !.%8/ )6 BCQRC %BGR?J� B	 !Q GLDMPK?`gCQ NPCQR?B?Q L? DGAF? BC GLQAPG`_M QCP_M BC GLRCGP? PCQNMLQ?@GJGB?BC BM A?LBGB?RM� BGQNML


BM ? #MKGQQ_M BM BGPCGRM BC CJGKGL\
JM BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM QC M NPCCLAFGKCLRM DMP CDCRS?BM AMK B?BMQ GBCLRGDGA?BMQ AMKM M@PGE?RePGMQ�

CQRGTCPCK GLAMKNJCRMQ MS GLAMPPCRMQ� @CK AMKM QC AMLQR?R?BM� NMQRCPGMPKCLRC� OSC ?Q GLDMPK?`gCQ Q_M GLTCPdBGA?Q� ��� !LRCQ BC CDCRS?P ? GLQAPG`_M�

M A?LBGB?RM BCTCP\ RMK?P AMLFCAGKCLRM BM BGQNMQRM LCQRC %BGR?J� QCSQ !LCVMQ� %BGR?GQ #MKNJCKCLR?PCQ C NMQRCPGMPCQ ?JRCP?`gCQ� A?QM MAMPP?K� C

ACPRGDGA?P
QC BC OSC NPCCLAFC RMBMQ MQ PCOSGQGRMQ CVGEGBMQ� ��� ._M QCP\ ?ACGR? GLQAPG`_M TG? fax� TG? AMPPCGM CJCRPfLGAM� TG? NMQR?J MS DMP? BM NP?XM� ��� !

GBMLCGB?BC BMQ B?BMQ C BMQ BMASKCLRMQ ?NPCQCLR?BMQ a BC GLRCGP? PCQNMLQ?@GJGB?BC BM A?LBGB?RM� PCQNMLBCLBM M KCQKM NMP OS?JOSCP GPPCESJ?PGB?BC

OSC� NMPTCLRSP?� TCLF? ? QCP AMLQR?R?B?� ��� %QR_M GKNCBGBMQ BC N?PRGAGN?P BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM MQ GLRCEP?LRCQ B? #MKGQQ_M BM 0PMACQQM

3CJCRGTM 3GKNJGDGA?BM� C RMBMQ MQ BCK?GQ BGPCR?KCLRC PCJ?AGML?BMQ AMK ?Q ?RGTGB?BCQ BC CVCAS`_M B? QCJC`_M� ��� #MLQR?R?B?� CK OS?JOSCP D?QC BM

0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� GLQAPG`_M BC NCQQM?Q BC OSC RP?R? M QS@GRCK ?LRCPGMP CQR? QCP\ GLBCDCPGB? C M A?LBGB?RM QCP\ CJGKGL?BM� ��� ! GLQAPG`_M BM

A?LBGB?RM GKNJGA?P\ M QCS AMLFCAGKCLRM C ? R\AGR? ?ACGR?`_M B?Q LMPK?Q C AMLBG`gCQ CQR?@CJCAGB?Q LCQRC %BGR?J� QCSQ !LCVMQ� %BGR?GQ #MKNJCKCLR?PCQ

C�NMQRCPGMPCQ�?JRCP?`gCQ��A?QM�MAMPP?K��B?Q�OS?GQ�L_M�NMBCP\�?JCE?P�BCQAMLFCAGKCLRM� �� +�%* !"!.%)!*0+
 !"!.%)!*0+� �/�%*/�.%Uk!/

��� 3CP\ GLBCDCPGB? ? GLQAPG`_M� ?	 $C A?LBGB?RM OSC CQRGTCP GKNCBGBM BC N?PRGAGN?P BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� LMQ RCPKMQ BM GRCK � BCQRC %BGR?J�

MS @	 %DCRS?B? DMP? BMQ NCPdMBMQ DGV?BMQ LMQ QS@GRCLQ BCQRC %BGR?J� MS A	 #SHM PCOSCPGKCLRM BC GLQAPG`_M CQRCH? NPCCLAFGBM BC DMPK? GLAMKNJCR? MS

GLAMPPCR?� MS B	 %DCRS?B? QCK BMASKCLRM CVGEGBM LCQRC %BGR?J� MS C	 %K BCQ?AMPBM AMK OS?JOSCP PCOSGQGRM BCQRC %BGR?J� ��� #?@CP\ PCASPQM AMLRP? GLBC


DCPGKCLRM MS L_M AMLDGPK?`_M BC GLQAPG`_M� CK AMLDMPKGB?BC AMK M OSC CQR?@CJCAC M GRCK �� BCQRC %BGR?J� �  +/ ��* % �0+/ -1! *!�!//%0�)

 !��0!* %)!*0+� %"!.!*�%� +�,�.��.!�(%6�Uj+� ��,.+2��+�&!0%2�

��� [ ?QQCESP?BM ?M A?LBGB?RM M BGPCGRM BC PCOSCPCP ?RCLBGKCLRM BGDCPCLAG?BM N?P? PC?JGX?`_M B? 0PMT? C BCTCP\ M@PGE?RMPG?KCLRC� ASKNPGP ?Q QCESGLRCQ

CR?N?Q� ?	 $CAJ?P?P OSC LCACQQGR? BC ?RCLBGKCLRM BGDCPCLAG?BM LM ?RM B? GLQAPG`_M� @	 0PMACBCP ] GKNPCQQ_M C NPCCLAFGKCLRM BM DMPKSJ\PGM BC PCOSC


PGKCLRM BC BCDCPGKCLRM AMLDMPKC ?LCVM 6) BCQRC %BGR?J� A	 0PMRMAMJ?P L? QCBC B? #MKGQQ_M BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� L? 3CAPCR?PG? -SLGAGN?J

BC !QQGQRcLAG? 3MAG?J LMQ NP?XMQ CQR?@CJCAGBMQ LCQRC %BGR?J� ��� / A?LBGB?RM OSC L_M ?RCLBCP ?M GRCK ��� L_M RCP\ QCS PCOSCPGKCLRM ?T?JG?BM N?P?

CDCGRM BM ?RCLBGKCLRM BGDCPCLAG?BM� ��� ! A?LBGB?R? OSC RGTCP LCACQQGB?BC BC ?K?KCLR?P BSP?LRC ? PC?JGX?`_M B? 0PMT?� ?JaK BC QMJGAGR?P ?RCLBGKCLRM

BGDCPCLAG?BM� BCTCP\ M@PGE?RMPG?KCLRC JCT?P SK ?AMKN?LF?LRC� OSC DGA?P\ CK JMA?J PCQCPT?BM C OSC QCP\ PCQNMLQ\TCJ NCJ? ES?PB? B? APG?L`?� ! ?K?


KCLR?`_M B?P
QC
\ LMQ KMKCLRMQ OSC QC DGXCPCK LCACQQ\PGMQ� ��� ._M F?TCP\ LCLFSK RGNM BC AMKNCLQ?`_M CK PCJ?`_M ?M RCKNM BC NPMT? BGQNCLQ?BM

] ?K?KCLR?`_M� ��� ._M QCP\ NCPKGRGB? ? PC?JGX?`_M B? 0PMT? B? A?LBGB?R? OSC L_M JCT?P ?AMKN?LF?LRC C GKNJGA?P\ CK QS? CJGKGL?`_M BM 0PMACQQM

3CJCRGTM 3GKNJGDGA?BM� ��� ! #MKGQQ_M BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM L_M BGQNMLG@GJGX?P\ ?AMKN?LF?LRC N?P? ES?PB? C�MS ASGB?BM B? APG?L`?� ��� !Q

QMJGAGR?`gCQ BC ?RCLBGKCLRM BGDCPCLAG?BM QCP_M ?RCLBGB?Q QCESLBM APGRaPGMQ BC TG?@GJGB?BC C P?XM?@GJGB?BC� �  �  %21(#�Uj+  + (+��(  � ,.+2�

��� ! BGTSJE?`_M BM JMA?J BC PC?JGX?`_M B? NPMT? �LMKC BM JMA?J� CLBCPC`M C Q?J?	 QCP\ BGQNMLG@GJGX?B? NMP MA?QG_M B? BGTSJE?`_M NPCTGQR? LM QS@GRCK ���

BCQRC %BGR?J C !LCVM 6)) ��� #?QM M A?LBGB?RM AMLQR?RC OSC L_M DMG ?JMA?BM CK LCLFSK JMA?J N?P? ? PC?JGX?`_M B? NPMT?� BCTCP\ CLRP?P CK AMLR?RM AMK ?

#MKGQQ_M L? 3CAPCR?PG? -SLGAGN?J BC !QQGQRcLAG? 3MAG?J� GKNPCRCPGTCJKCLRC ?Ra ]Q �� FMP?Q BM BG? QS@QCOSCLRC B? BGTSJE?`_M B? JGQR? LMKGL?J� C QCESGP

?Q MPGCLR?`gCQ DMPLCAGB?Q NCJ? #MKGQQ_M BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� ��� $GTCPEcLAG?Q PCJ?RGT?Q ?M LMKC MS ?M LhKCPM BC BMASKCLRM MDGAG?J BC

GBCLRGDGA?`_M BCTCP_M QCP AMKSLGA?B?Q ?NCL?Q LM BG? B? 0PMT?� ?M DGQA?J BC Q?J?� ��� [ BC PCQNMLQ?@GJGB?BC CVAJSQGT? BM A?LBGB?RM M ?AMKN?LF?KCLRM

BC�RMB?Q�?Q�GLDMPK?`gCQ�BGTSJE?B?Q�@CK�AMKM�B?�M@QCPT?`_M�BM�FMP\PGM�C�JMA?J�CQNCAdDGAM�BC�PC?JGX?`_M�BC�QS?�NPMT?� ��,.+2�

��� ! NPMT? RCP\ BSP?`_M BC � �RPcQ	 FMP?Q� H\ GLAJSdBM M RCKNM BCQRGL?BM ?M NPCCLAFGKCLRM BM #?PR_M BC 2CQNMQR?Q� ��� ! NPMT? QCP\ AMKNMQR? BC ��

�TGLRC	 OSCQRgCQ BC KhJRGNJ? CQAMJF?� A?B? SK? BCJ?Q AMK � �OS?RPM	 ?JRCPL?RGT?Q� B?Q OS?GQ SK? hLGA? QCP\ AMPPCR?� ��� #?B? OSCQR_M RCP\ M T?JMP BC

��� �KCGM	 NMLRM RMR?JGX?LBM �� �BCX	 NMLRMQ� ��� / A?LBGB?RM BCTCP\ AMKN?PCACP ?M JMA?J BCQGEL?BM N?P? PC?JGX?P ? 0PMT? AMK ?LRCACBcLAG? KdLGK?

BC �� KGLSRMQ BM FMP\PGM DGV?BM N?P? M QCS GLdAGM� KSLGBM BC =;H?N; ?M@?LIALX@C=; >? NCHN; ;TOF
 H[I JILIM;
 @;<LC=;>; CHN?CL;G?HN? ?G G;N?LC;F

NL;HMJ;L?HN?� AMKNPMT?LRC BC GLQAPG`_M C BC BMASKCLRM MDGAG?J BC GBCLRGDGA?`_M� AMLRCLBM DMRMEP?DG? C ?QQGL?RSP?� ��� /Q NMPRgCQ BM JMA?J BC ?NJGA?`_M

B? 0PMT? QCP_M DCAF?BMQ� GKNPCRCPGTCJKCLRC� LM FMP\PGM DGV?BM N?P? M QCS GLdAGM� L_M QCLBM NCPKGRGBM GLEPCQQM BC A?LBGB?RM ?M JMA?J BC PC?JGX?`_M B?

��BC�-?P`M�BC������l�*MPL?J�/DGAG?J�%JCRPfLGAM�BMQ�-SLGAdNGMQ�BM�%QR?BM�BC�-?RM�'PMQQM�l�!./�8)6�Y�.j������

BG?PGMKSLGAGN?J�MPE�KR�?KK�l�UUU�?KK�MPE�@P ��� !QQGL?BM�$GEGR?JKCLRC
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NPMT? ?NeQ CQQC FMP\PGM� ��� 0?P? PC?JGX?`_M B? 0PMT? BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM BC OSC RP?R? CQRC %BGR?J� M A?LBGB?RM BCTCP\ ?NPCQCLR?P M@PGE?


RMPG?KCLRC MPGEGL?J BC BMASKCLRM MDGAG?J BC GBCLRGDGA?`_M AMK DMRM� ._M QCP\ ?ACGR? AeNG?� ?GLB? OSC ?SRCLRGA?B?� @CK AMKM NPMRMAMJM BC BMASKCLRM� ���

0?P? DGLQ BCQRC 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM QCP_M AMLQGBCP?BMQ BMASKCLRMQ MDGAG?GQ BC GBCLRGDGA?`_M� A?PRCGP?Q MS AaBSJ?Q BC GBCLRGB?BC CVNCBGB?Q

NCJMQ #MK?LBMQ -GJGR?PCQ� NCJ?Q 3CAPCR?PG?Q BC 3CESP?L`? 0h@JGA?� NCJMQ )LQRGRSRMQ BC )BCLRGDGA?`_M� NCJ?Q 0MJdAG?Q -GJGR?PCQ� NCJMQ #MPNMQ BC "MK@CGPMQ

-GJGR?PCQ C NCJMQ ePE_MQ DGQA?JGX?BMPCQ BC CVCPAdAGM NPMDGQQGML?J �/PBCLQ� #MLQCJFMQ CRA�	� N?QQ?NMPRC� ACPRGDGA?BM BC PCQCPTGQR?� A?PRCGP?Q DSLAGML?GQ BM

-GLGQRaPGM 0h@JGAM C -?EGQRP?RSP?� A?PRCGP?Q CVNCBGB?Q NMP ePE_M Nh@JGAM OSC� NMP ,CG &CBCP?J� T?JCK AMKM BMASKCLRMQ BC GBCLRGDGA?`_M� A?PRCGP? L?AGML?J

BC F?@GJGR?`_M �QMKCLRC M KMBCJM AMK DMRM	� #?PRCGP? BC 4P?@?JFM C 0PCTGBcLAG? 3MAG?J� ��� /Q BMASKCLRMQ BCTCP_M CQR?P CK NCPDCGR?Q AMLBG`gCQ� BC

DMPK? ? NCPKGRGP� AMK AJ?PCX?� ? GBCLRGDGA?`_M BM A?LBGB?RM C BC QS? ?QQGL?RSP?� ��� / A?LBGB?RM OSC L_M ?NPCQCLR?P MPGEGL?J BC BMASKCLRM MDGAG?J BC

GBCLRGDGA?`_M L_M PC?JGX?P\ NPMT?� CVACRM LM A?QM BC ?NPCQCLR?`_M BC PCEGQRPM BC MAMPPcLAG? NMJGAG?J �"MJCRGK BC /AMPPcLAG?	� AMLDGPK?LBM NCPB?� DSPRM MS

PMS@M BC QCSQ BMASKCLRMQ� ���� / "MJCRGK BC /AMPPcLAG?� N?P? DGLQ BCQRC 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� Qe RCP\ T?JGB?BC QC CKGRGBM F\ KCLMQ BC ��

�RPGLR?	 BG?Q B? PC?JGX?`_M B? 0PMT?� ���� / A?LBGB?RM OSC ?NPCQCLR?P "MJCRGK BC /AMPPcLAG? MS MPGEGL?J BC BMASKCLRM MDGAG?J BC GBCLRGDGA?`_M OSC ECPC

BhTGB?Q PCJ?RGT?Q ] DGQGMLMKG? MS ] ?QQGL?RSP?� QCP\ QS@KCRGBM ] GBCLRGDGA?`_M CQNCAG?J� AMKNPCCLBCLBM ?QQGL?RSP? CK DMPKSJ\PGM NPeNPGM� C D?P\ ? NPMT?

CK A?P\RCP AMLBGAGML?J� ���� ._M F?TCP\� QM@ NPCRCVRM ?JESK� QCESLB? AF?K?B? N?P? ? PC?JGX?`_M B? 0PMT?� / A?LBGB?RM OSC L_M PC?JGX?P ? NPMT? NMP

OSCQR_M BC GBCLRGDGA?`_M� @CK AMKM ?OSCJC OSC L_M AMKN?PCACP LM JMA?J C FMP\PGM DGV?BMQ N?P? ? QS? PC?JGX?`_M� OS?JOSCP OSC QCH? ? ?JCE?`_M� QCP\

?SRMK?RGA?KCLRC CJGKGL?BM BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� ���� [ TCB?BM ?M A?LBGB?RM NPCQR?P NPMT? DMP? BM JMA?J� B?R? C FMP\PGM NPa
BCRCPKGL?BMQ

NCJ? #MKGQQ_M BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� ���� / BCQASKNPGKCLRM BM BCQAPGRM LM QS@GRCK ?LRCPGMP GKNJGA?P\ CJGKGL?`_M BM A?LBGB?RM� ���� !NeQ

GLEPCQQ?P L? Q?J? BC NPMT? C ?QQGL?P M #MLRPMJC BC &PCOScLAG?� M A?LBGB?RM PCAC@CP\ BM DGQA?J M #?PR_M BC 2CQNMQR?Q� ���� / #?PR_M BC 2CQNMQR?Q

QCP\ M hLGAM BMASKCLRM T\JGBM N?P? ?T?JG?`_M B? 0PMT? /@HCRGT?� ���� ._M F?TCP\ QS@QRGRSG`_M BM #?PR_M BC 2CQNMQR?Q NMP CPPM MS B?LM A?SQ?BM NCJM

A?LBGB?RM� ���� ! RP?LQAPG`_M B?Q PCQNMQR?Q N?P? M #?PR_M BC 2CQNMQR?Q QCP\ BC GLRCGP? PCQNMLQ?@GJGB?BC BM A?LBGB?RM� BCTCLBM M@QCPT?P ?Q BCRCPKG


L?`gCQ AMLRGB?Q LCQRC %BGR?J C ?Q MPGCLR?`gCQ AMLQR?B?Q LM NPeNPGM #?PR_M� ���� / AMLRChBM NPMEP?K\RGAM B? 0PMT? CQR\ BGQNMQRM LM !LCVM ))� ����

3CP\ ?RPG@SdBM XCPM ?Q ?JRCPL?RGT?Q RP?LQAPGR?Q ? J\NGQ� P?QSP?B?Q MS CK BSNJGAGB?BC L? KCQK? ?JRCPL?RGT?� ���� / #?PR_M BC 2CQNMQR?Q L_M NMBCP\ QCP

?QQGL?BM� PS@PGA?BM� LCK AMLRCP� CK MSRPM JMA?J OSC L_M M ?NPMNPG?BM� OS?JOSCP N?J?TP? MS K?PA? OSC GBCLRGDGOSC M A?LBGB?RM� ! BCRCA`_M BC OS?JOSCP

K?PA? GBCLRGDGA?B? LM CQN?`M BCQRGL?BM ?Q PCQNMQR?Q BCDGLGRGT?Q ?A?PPCR?P\ ? ?LSJ?`_M B? 0PMT? BM A?LBGB?RM C QS? ?SRMK\RGA? CJGKGL?`_M BM 0PMACQQM

3CJCRGTM 3GKNJGDGA?BM� ���� $SP?LRC ? 0PMT? a NPMG@GB? ? AMLQSJR? ? JGTPMQ MS MSRPMQ RCVRMQ AMKCLR?BMQ C�MS ?LMR?BMQ� ���� %QR?P\ CJGKGL?BM BM 0PMACQQM

3CJCRGTM�3GKNJGDGA?BM�M�A?LBGB?RM�OSC�BCGV?P�BC�AMKN?PCACP�MS�M@RCP�?�KaBG?�GLDCPGMP�?����NMLRMQ� �� �/��+* %U+!/� ��.!�(%6�Uj+� ��,.+2�

��� 0MP KMRGTM BC QCESP?L`?� TGQ?LBM ] E?P?LRG? B? JGQSP? C B? GBMLCGB?BC BCQRC 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� QCP_M ?BMR?BMQ� LM BG? B? ?NJGA?`_M B?

0PMT?� MQ NPMACBGKCLRMQ ? QCESGP CQNCAGDGA?BMQ� ?	 ._M QCP\ NCPKGRGB? ? CLRP?B? LM CQR?@CJCAGKCLRM BC ?NJGA?`_M BC NPMT? BC A?LBGB?RM ?JAMMJGX?BM C�

MS NMPR?LBM ?PK?� @	 ._M QCP\ NCPKGRGB? ? CLRP?B? BC A?LBGB?RM� L? Q?J? BC ?NJGA?`_M BC NPMT?Q� SQ?LBM eASJMQ CQASPMQ MS OS?GQOSCP GRCLQ BC AF?NCJ?


PG?� R?GQ AMKM AF?NaS� @MLa� EMPPM CRA�� A	 M A?LBGB?RM OSC CQRGTCP NMPR?LBM J\NGQ� J?NGQCGP?� @MPP?AF?� JGTPMQ� AeBGEMQ� GKNPCQQMQ MS OS?JOSCP MSRP? DMLRC

BC AMLQSJR?� MS ?GLB?� ?N?PCJFMQ CJCRPfLGAMQ �AMKM @GN� RCJCDMLC ACJSJ?P� PCJeEGM BC OS?JOSCP CQNaAGC� A?JASJ?BMP?� ?ECLB? CJCRPfLGA?� notebook� palm-

top� pen drive� PCACNRMP� EP?T?BMP� smartphone� tablet� K\OSGL? DMRMEP\DGA? CRA�	 BCTCP\� ?M CLRP?P L? Q?J? BC PC?JGX?`_M B? NPMT? K?LRCP RMBMQ MQ QCSQ

NCPRCLACQ ?@?GVM BC QS? A?BCGP?� L_M NMBCLBM K?LGNSJ\
JM ?Ra M RaPKGLM BC QS? NPMT?� B	 3CP\ TCB?BM ?M A?LBGB?RM PC?JGX?P ? NPMT? DMP? BM JMA?J� B?R?

C FMP\PGM NPa
BCRCPKGL?BMQ NCJ? MPE?LGX?`_M BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� C	 !NeQ QCP GBCLRGDGA?BM� LCLFSK A?LBGB?RM NMBCP\ PCRGP?P
QC B? Q?J?

BC NPMT? QCK ?SRMPGX?`_M C ?AMKN?LF?KCLRM B? DGQA?JGX?`_M� D	 ._M QCP\ NCPKGRGBM� QM@ FGNeRCQC ?JESK?� BSP?LRC ? ?NJGA?`_M BC NPMT?� M PCRMPLM BM

A?LBGB?RM ?M CQR?@CJCAGKCLRM� ?NeQ RCP
QC ?SQCLR?BM BM KCQKM� ?GLB? OSC NMP OSCQRgCQ BC Q?hBC� E	 / DGQA?J B? NPMT? K?LRCP\ SK K?PA?BMP BC RCKNM

L? Q?J? BC PC?JGX?`_M BC NPMT? N?P? DGLQ BC ?AMKN?LF?KCLRM NCJMQ A?LBGB?RMQ� F	 /Q RPcQ hJRGKMQ A?LBGB?RMQ BCTCP_M NCPK?LCACP L? Q?J? BC PC?JGX?`_M

B? NPMT? ?Ra OSC M hJRGKM A?LBGB?RM DGL?JGXC ? QS? NPMT? C BCTCP_M Q?GP HSLRMQ BM PCAGLRM ?NeQ ? ?QQGL?RSP? B? ?R? BC ?NJGA?`_M BC NPMT?Q B? PCQNCARGT?

Q?J?� G	 !NeQ M RaPKGLM B? 0PMT?� M A?LBGB?RM BCTCP\� M@PGE?RMPG?KCLRC� CLRPCE?P ?M DGQA?J BC Q?J? QCS #?BCPLM BC 0PMT? C QCS #?PR_M BC 2CQNMQR?Q�

��� 3CP_M ?FCGCH;>IM BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM BC OSC RP?R? CQRC %BGR?J M A?LBGB?RM OSC� ?	 #FCE?P ?M JMA?J BC NPMT? ?NeQ M DCAF?KCLRM BMQ

NMPRgCQ� @	 $SP?LRC ? PC?JGX?`_M B? 0PMT?� DMP QSPNPCCLBGBM CK AMKSLGA?`_M AMK MSRPM A?LBGB?RM MS NCQQM? L_M ?SRMPGX?B?� B?LBM C�MS PCAC@CLBM

?SVdJGM N?P? ? CVCAS`_M B? NPMT?� A	 &MP QSPNPCCLBGBM LM GLRCPGMP BM CQR?@CJCAGKCLRM� BSP?LRC M FMP\PGM BC PC?JGX?`_M B? 0PMT?� ?JAMMJGX?BM C�MS NMP


R?LBM ?PK?� B	 &MP QSPNPCCLBGBM LM GLRCPGMP BM CQR?@CJCAGKCLRM� BSP?LRC M FMP\PGM BC PC?JGX?`_M B? 0PMT?� NMPR?LBM� BC DMPK? BGDCPCLRC B? CQR?@CJCAGB?

LCQRC %BGR?J� C�MS SRGJGX?LBM J\NGQ� J?NGQCGP?� @MPP?AF?� JGTPMQ� AeBGEM� GKNPCQQMQ MS OS?JOSCP MSRP? DMLRC BC AMLQSJR?� C�MS OS?GQOSCP ?N?PCJFMQ CJCRPfLGAMQ

�AMKM @GN� RCJCDMLC ACJSJ?P� PCJeEGM BC OS?JOSCP CQNaAGC� A?JASJ?BMP?� ?ECLB? CJCRPfLGA?� notebook� N?JKRMN� pen drive� PCACNRMP� EP?T?BMP� smartphone�

tablet� K\OSGL? DMRMEP\DGA? CRA�	� C	 &MP QSPNPCCLBGBM� L? Q?J? BC ?NJGA?`_M BC NPMT?Q� SQ?LBM A?LCR? D?@PGA?B? DMP? BM N?BP_M CQNCAGDGA?BM LM QS@GRCK

����� @CK AMKM eASJMQ CQASPMQ MS OS?GQOSCP GRCLQ BC AF?NCJ?PG?� R?GQ AMKM AF?NaS� @MLa� EMPPM CRA�� D	 4GTCP QCS RCJCDMLC ACJSJ?P C�MS ?N?PCJFM CJCRPfLG


AM CKGRGBM QMLQ�PSdBMQ BSP?LRC M FMP\PGM BC PC?JGX?`_M B? NPMT?� E	 &GXCP� CK OS?JOSCP BMASKCLRM� BCAJ?P?`_M D?JQ? MS GLCV?R?� F	 $CQPCQNCGR?P KCK@PM

B? COSGNC BC DGQA?JGX?`_M C #MKGQQ_M� ?QQGK AMKM NPMACBCP BC DMPK? ? NCPRSP@?P ? MPBCK C ? RP?LOSGJGB?BC LCACQQ\PG?Q ] PC?JGX?`_M B? 0PMT?� G	 ._M

PC?JGX?P ? 0PMT?� H	 !SQCLR?P
QC B? Q?J? BC NPMT? QCK HSQRGDGA?RGT? MS QCK ?SRMPGX?`_M� ?NeQ RCP ?QQGL?BM M #MLRPMJC BC &PCOScLAG?� NMPR?LBM MS L_M

M #?PR_M BC 2CQNMQR?Q� I	 ._M BCTMJTCP M �;>?LHI >? ,LIP; �AMLDMPKC GRCK ��� vJw	 ? I �;LN[I >? .?MJIMN;M� J	 ._M ?RCLBCP ]Q BCRCPKGL?`gCQ BM

NPCQCLRC %BGR?J� K	 -CQKM ?NeQ ? 0PMT?� DMP QSPNPCCLBGBM� NMP KCGM CJCRPfLGAM� CQR?RdQRGAM� TGQS?J MS EP?DMJeEGAM� SRGJGX?LBM
QC BC NPMACBGKCLRMQ GJdAGRMQ�

L	 ._M ?QQGL?P M #?PR_M BC 2CQNMQR?Q� M	 &MP SK BMQ RPcQ hJRGKMQ C QC PCASQ?P ? NCPK?LCACP CK Q?J? BC PC?JGX?`_M ?Ra OSC M hJRGKM A?LBGB?RM RCPKGLC

? NPMT?� AMLDMPKC NPCTGQRM LM QS@GRCK ����� ?JdLC? vGw� ��� ! AMKGQQ_M BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM C MQ BCK?GQ DGQA?GQ BC NPMT? L_M ?QQSKGP_M ?

ES?PB? BC OS?GQOSCP M@HCRMQ NCPRCLACLRCQ ?MQ A?LBGB?RMQ� ��� ! #MKGQQ_M BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM L_M QC PCQNMLQ?@GJGX?P\ NCJM CVRP?TGM BC

OS?GQOSCP�M@HCRMQ�MS�T?JMPCQ�NMPR?BMQ�NCJMQ�A?LBGB?RMQ�BSP?LRC�?�PC?JGX?`_M�B?�0PMT?� ��� +/�.!�1./+/�� )%*%/0.�0%2+/

���� #?@CP\ PCASPQM ] #MKGQQ_M BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM AMLRP?� ?	 )LBCDCPGKCLRM MS L_M AMLDGPK?`_M BC GLQAPG`_M� @	 $CQCKNCLFM L? 0ML


RS?`_M &GL?J �0PMT? /@HCRGT?	� ���� / A?LBGB?RM OSC BCQCH?P GLRCPNMP PCASPQMQ BGQNMP\ BC � �BMGQ	 BG?Q hRCGQ N?P? D?Xc
JM� ? AMLR?P BM BG? QS@QCOSCLRC

?M B? BGTSJE?`_M� B?Q ��F ]Q ��F C B?Q ��F ]Q ��F C BCTCP\ M@PGE?RMPG?KCLRC� ASKNPGP ?Q QCESGLRCQ CR?N?Q� ?	 0PMACBCP ] GKNPCQQ_M C NPCCLAFGKCLRM

BM DMPKSJ\PGM BC PCOSCPGKCLRM BC PCASPQM AMLDMPKC ?LCVM 6 BCQRC %BGR?J� @	 0PMRMAMJ?P L? QCBC B? #MKGQQ_M BM 0PMACQQM 3CJCRGTM 3GKNJGDGA?BM� 3CAPC


R?PG? -SLGAGN?J BC !QQGQRcLAG? 3MAG?J	 LMQ NP?XMQ CQR?@CJCAGBMQ LCQRC %BGR?J� ���� / A?LBGB?RM OSC L_M ?RCLBCP ?M GRCK ���� C QCSQ QS@GRCLQ NCPBCP\ M

BGPCGRM BC GLRCPNMP M PCASPQM C QCP\ ?SRMK?RGA?KCLRC GLBCDCPGBM� ���� .? ?SQcLAG? BM A?LBGB?RM M KCQKM NMBCP\ LMKC?P MSRP? NCQQM? NMP NPMASP?`_M

?SRCLRGA?B? N?P? GLRCPNMP M PCASPQM� ���� / A?LBGB?RM BCTCP\ QCP AJ?PM� AMLQGQRCLRC C M@HCRGTM CK QCS NJCGRM� ���� 2CASPQM GLAMLQGQRCLRC MS GLRCPNMQRM

DMP? BM NP?XM C FMP\PGM QCP\ GLBCDCPGBM� ���� / A?LBGB?RM BCTCP\ NPCCLAFCP M@PGE?RMPG?KCLRC RMBMQ MQ A?KNMQ BM DMPKSJ\PGM AMLDMPKC ?LCVM 6 ����

��BC�-?P`M�BC������l�*MPL?J�/DGAG?J�%JCRPfLGAM�BMQ�-SLGAdNGMQ�BM�%QR?BM�BC�-?RM�'PMQQM�l�!./�8)6�Y�.j������

BG?PGMKSLGAGN?J�MPE�KR�?KK�l�UUU�?KK�MPE�@P ��� !QQGL?BM�$GEGR?JKCLRC
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! ?PESKCLR?`_M BCTCP\ QCP AMCPCLRC C AMLQGQRCLRC� AGR?P M K?RCPG?J @G@JGMEP\DGAM SRGJGX?BM N?P? ?L\JGQC �.MPK?Q� -?LS?GQ 4aALGAMQ� ,CGQ� 2CQMJS`gCQ�

)RCK MS 3S@GRCK BCQRC %BGR?J� CLRPC MSRPMQ	 C BMASKCLRMQ AMKNPM@?RePGMQ� OS?LBM DMP M A?QM� ���� 3CP\ BCQAMLQGBCP?B? NCJ? #MKGQQ_M BM 0PMACQQM
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