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UDMbaN CD SDQ@OH@ NBTO@BHNM@K MN OQNBDRRN CD DMUDKGDBHLDMSN� -NCDKNR CD HMSDQUDMbaN MN DMUDKGDBHLDMSN� $NDMb@R QDK@BHNM@C@R @N DMUDKGDBHLDMSN�

4DQ@OH@ NBTO@BHNM@K D QD@AHKHS@baN MN DMUDKGDBHLDMSN� !U@KH@baN CD SDQ@OH@ NBTO@BHNM@K MN DMUDKGDBHLDMSN� 4Q@S@LDMSN CNR OQNBDRRNR BNFMHSHUNR D

ODQBDOSHUNR MN DMUDKGDBHLDMSN� )MSDQUDMbaN CD SDQ@OH@ NBTO@BHNM@K� !M@KHRD CD @SHUHC@CD� 4DQ@OH@ NBTO@BHNM@K D FDQNMSNKNFH@� !SDMbaN ORHBNRRNBH@K @

BQH@Mb@R D @CNKDRBDMSDR MN 353� %RSHLTK@baN OQDBNBD� )MSDFQ@baN RDMRNQH@K� / AQHMB@Q� 2DBQD@baN D K@YDQ� !SQ@RN MN CDRDMUNKUHLDMSN� 3@iCD LDMS@K

M@ HME`MBH@ D @CNKDRBdMBH@� 2D@AHKHS@baN CD ODRRN@R BNL CDEHBHdMBH@� $DRNQCDMR MDTQNORHBNLNSNQ@R� $HRETMbaN RDMRNQH@K� 2DBTQRNR SDBMNKfFHBNR� 4DB�

MNKNFH@ @RRHRSHU@� #NLTMHB@baN @KSDQM@SHU@� 4DBMNKNFH@ @RRHRSHU@ D BNLTMHB@baN� -NAHKHC@CD v B@CDHQ@R CD QNC@� !C@OS@bhDR� $DRHFM TMHUDQR@K� 0QfSDRD

D�fQSDRDR�

#@QFN��$%.4)34!

0QNBDRRN 3@iCD�CNDMb@� %OHCDLHNKNFH@� #NMBDHSN� ,DU@MS@LDMSNR DOHCDLHNKfFHBNR DL R@iCD ATB@K� "HNRRDFTQ@Mb@� !RRDORH@
 CDRHMEDBbaN
 DRSDQHKHY@�

baN
 @MSHRRDORH@� !BHCDMSDR CD SQ@A@KGN� &@QL@BNKNFH@� &@QL@BNKNFH@ D SDQ@OdTSHB@ LDCHB@LDMSNR@� #@QHNKNFH@� %SHNO@SNFDMH@
 OQDUDMbaN D SQ@S@LDMSN�

$DMSeRSHB@� 0QDO@QNR B@UHS^QHNR� 0QNSDbaN CN BNLOKDWN CDMSHMN�OTKO@Q� -@SDQH@HR QDRS@TQ@CNQDR CHQDSNR D HMCHQDSNR� ,DRhDR MaN B@QHNR@R� 0DQHNCNMSH@�

$H@FMfRSHBN� 0QDUDMbaN C@R CNDMb@R ODQHNCNMS@HR� 0DQHNCNMSH@ LcCHB@ 	HMSDQ�QDK@baN BNL @R CNDMb@R B@QCHNU@RBTK@QDR
 FQ@UHCDY
 CH@ADSD LDKKHSTR
 S@�

A@FHRLN
� 4Q@S@LDMSN RTOQ@FDMFHU@K 	Q@RO@FDL
 @KHR@LDMSN
 ONKHLDMSN D L@MTSDMbaN
� #NMSQNKD PTeLHBN D LDB`MHBN C@ OK@B@ A@BSDQH@M@� 'DMFHUHSD


ODQHNCNMSHSD� %RSNL@SNKNFH@� $H@FMfRSHBN D SQ@S@LDMSN CD KDRhDR CD SDBHCN LNKD D CTQN� ,DRhDR B@MBDQHY^UDHR
 B`MBDQ ATB@K� 3DLHNKNFH@ D O@SNKNFH@

NQ@K� %MCNCNMSH@� !KSDQ@bhDR OTKO@Q D ODQH@OHB@K� $H@FMfRSHBN D SQ@S@LDMSN DL DMCNCNMSH@� 2@CHNKNFH@� 4cBMHB@R HMSQ@NQ@HR� -cSNCN CD KNB@KHY@baN Q@�

CHNFQ^EHB@� !RODBSN Q@CHNFQ^EHBN C@R KDRhDR OTKO@QDR D ODQH@OHB@HR� !MDRSDRH@ NCNMSNKfFHB@� 4cBMHB@R
 @BHCDMSDR D BNLOKHB@bhDR� !M@SNLH@ @OKHB@C@ _

@MDRSDRHNKNFH@� &@QL@BNKNFH@ CNR @MDRScRHBNR KNB@HR� 0QfSDRD� $H@FMfRSHBN
 OK@MDI@LDMSN D SQ@S@LDMSN� /CNMSNODCH@SQH@� 3DLHNKNFH@ D CH@FMfRSHBN� 4Q@T�

L@SHRLN ATBNCDMS^QHN� 0Q^SHB@R OQDUDMSHU@R D QDRS@TQ@CNQ@R� 4cBMHB@ CD QDRS@TQ@baN @SQ@TL^SHB@� 5QFdMBH@ D %LDQFdMBH@� 5QFdMBH@ DL /CNMSNKNFH@�

4Q@TL@ CDMS@K
 GDLNQQ@FH@
 ODQHBNQNM@QHSD
 @ABDRRNR CDMSN@KUDNK@QDR
 OTKOHSD D @KUDNKHSD� 3TONQSD A^RHBN CD UHC@� ,DH CN %WDQBeBHN 0QNEHRRHNM@K� 0QNM�

ST^QHN NCNMSNKfFHBN� 2DBDHS@R� !SDRS@CNR� #fCHFN CD cSHB@ NCNMSNKfFHBN� #HQTQFH@� 0QHMBeOHNR BHQiQFHBNR� 0K@MDI@LDMSN D ScBMHB@R BHQiQFHB@R� #HQTQFH@ CNR

CDMSDR HMBKTRNR NT HLO@BS@CNR� #NLOKHB@bhDR OfRBHQiQFHB@R� !SDMbaN _ 3@iCD� !SDMbaN A^RHB@ DL /CNMSNKNFH@� 0DRRN@R BNL MDBDRRHC@CDR DRODBH@HR�

#N@FTKNO@SH@R GDQDCHS^QH@R� 0@BHDMSDR FQ^UHC@R NT BNL CNDMb@R BQgMHB@R� /CNMSNFDQH@SQH@� !KSDQ@bhDR RHRSdLHB@R BNL BNLOQNLDSHLDMSN ATB@K MN HCNRN�

0QNFQ@L@R�D�DRSQ@ScFH@R�R@iCD�C@�E@LeKH@�

#@QFN��03)#�,/'/�%�03)#�,/#/�%30%#)!,)34!�%-�).4%26%.[t/�!"!

0RHBNKNFH@ 'DQ@K� 2DENQL@ 0RHPTH^SQHB@� 4DNQH@R C@ 0DQRNM@KHC@CD� 4DNQH@R CN $DRDMUNKUHLDMSN� 4cBMHB@R 0RHBNSDQ^OHB@R� 0RHBNSDQ@OH@R CD 'QTON D

0RHBNSDQ@OH@ "QDUD
 0RHBNSDQ@OH@R CD OQNAKDL@R DRODBeEHBNR� 0RHBNO@SNKNFH@ FDQ@K D BKeMHB@� 0RHBNRRNL^SHB@� 0RHBNKNFH@ (NROHS@K@Q� )MSDQCHRBHOKHM@QHC@CD�

4@M@SNKNFH@� !SDMCHLDMSN MeUDHR� OQHL^QHN
 RDBTMC^QHN D SDQBH^QHN DL R@iCD� #HC 8 v BNMBDHSNR CD R@iCD W SQ@MRSNQMN LDMS@K� /QHDMS@baN RDWT@K� 4Q@S@�

LDMSN CD @CHBSNR� 4DQ@OH@ E@LHKH@Q� 4DRSDR ORHBNKfFHBNR� 4DRSDR OQNIDSHUNR� 0RHBNCH@FMfRSHBNR
 ScBMHB@R D SDNQH@R� 03)#/,/')! $! %$5#![t/� 4DNQH@R

C@ @OQDMCHY@FDL� HME`MBH@ D @CNKDRBdMBH@ DL RHST@baN QDFTK@Q D CD QHRBN� B@Q@BSDQeRSHB@R AHNORHBNKfFHB@R� 4DNQH@R CD CDRDMUNKUHLDMSN D @OQDMCHY@FDL�

!MSQNONKNFH@ D %CTB@baN� ! %CTB@baN D @ CHUDQRHC@CD CD BNMSDWSNR BTKSTQ@HR� #NMGDBHLDMSNR SDfQHBNR v OQ^SHBNR� 4cBMHB@R HMRSQTLDMS@HR @ RDQDL TSH�

KHY@C@R� NARDQU@baN O@QSHBHO@MSD
 DMSQDUHRS@R HMCHUHCT@HR M@ BNKDS@ CD C@CNR
 @BNMRDKG@LDMSN D NQHDMS@baN C@ BQH@Mb@
 CD @CNKDRBDMSD
 C@ E@LeKH@ D CD

LDLAQNR C@ BNLTMHC@CD� 1TDRSHNM^QHNR O@Q@ ODRPTHR@ D BNMGDBHLDMSNR C@ QD@KHC@CD C@ BKHDMSDK@ D C@ BNLTMHC@CD� %RSTCN CD B@RN D DK@ANQ@baN CD

K@TCNR�D�O@QDBDQDR��2DFHRSQN�D�@M^KHRD�CD

C@CNR D HMENQL@bhDR� !SDMCHLDMSN FQTO@K� BNMGDBHLDMSNR SDfQHBN�OQ^SHBNR RNAQD @ NQF@MHY@baN D N ETMBHNM@LDMSN CNR FQTONR GTL@MNR� 4cBMHB@R D )MR�

SQTLDMSNR CD !U@KH@baN� 0RHBNLNSQHBHC@CD� !30%#4/3 03)#/v3/#)!)3 $! #2)!.[!� &@SNQDR AHNKfFHBNR D ORHBNKfFHBNR C@ BQH@Mb@� ! NARDQU@baN MN

BNMSDWSN DRBNK@Q v @baN BNMITMS@ E@LeKH@ � DRBNK@ � RNBHDC@CD� /QHDMS@baN ORHBNODC@FfFHB@� !U@KH@baN C@R CHEHBTKC@CDR CD @OQDMCHY@FDL� ! HMSDFQ@baN

OQNEDRRNQ�@KTMN
 BQH@Mb@�E@LeKH@� 03)#/,/')! /2'!.):!#)/.!,� 2NS@baN CD ODRRN@K� !ARDMSDeRLN
 2DBQTS@LDMSN CD ODRRN@K� ENMSDR CD QDBQTS@�

LDMSN D LDHNR CD QDBQTS@LDMSN� 3DKDbaN CD ODRRN@K� OK@MDI@LDMSN
 ScBMHB@R
 @U@KH@baN D BNMSQNKD CD QDRTKS@CNR� !U@KH@baN CD CDRDLODMGN� NAIDSHUNR


LcSNCNR
 HLOK@MS@baN D @BNLO@MG@LDMSN� !M^KHRD CD B@QFNR� NAIDSHUNR D LcSNCNR� 4QDHM@LDMSN� KDU@MS@LDMSN CD MDBDRRHC@CDR
 OK@MDI@LDMSN
 DWDBT�

baN D @U@KH@baN� 2%,![u%3 ).4%20%33/!)3� 2DK@bhDR (TL@M@R�)MSDQODRRN@K� #NLTMHB@baN )MSDQODRRN@K� \SHB@ D 0NRSTQ@ 0QNEHRRHNM@K� )MSDFQ@baN�

%LO@SH@� / O@ODK CN @SDMCHLDMSN ORHBNKfFHBN M@R NQF@MHY@bhDR� !R RDSD HMSDKHFdMBH@R D @ HMSDKHFdMBH@ DLNBHNM@K� #@Q@BSDQeRSHB@R @CDPT@C@R @N OQNEHR�

RHNM@K M@R CHEDQDMSDR @ANQC@FDMR� ! GTL@MHY@baN D N @BNKGHLDMSN M@ R@iCD� 0RHBNKNFH@ D .iBKDNR CD !ONHN _ 3@iCD C@ &@LeKH@� 0RHBNKNFH@ @OKHB@C@ @

ONKHSHB@R OiAKHB@R� %CTB@baN DL R@iCD� 0QDUDMbaN
 0QNLNbaN
 0QNSDbaN D 2DBTODQ@baN C@ 3@iCD� 3@iCD C@ BQH@Mb@
 CN DRBNK@Q
 CN @CNKDRBDMSD
 C@

LTKGDQ
�CN�GNLDL�D�CN�HCNRN�

m�,DH�/QF`MHB@���������D�,DH���������

m�0QHMBeOHNR�CN�353�

m�$DBQDSN�����������

#@QFN��.542)#)/.)34!

.TSQHbaN &TMC@LDMS@K� $HFDRSaN
 AHNCHRONMHAHKHC@CD
 @ARNQbaN D LDS@ANKHRLN CD L@BQNMTSQHDMSDR D LHBQNMTSQHDMSDR� .DBDRRHC@CDR MTSQHBHNM@HR D CDEHBH�

dMBH@R� !U@KH@baN .TSQHBHNM@K� )MCHB@CNQDR @MSQNONLcSQHBNR
 AHNPTeLHBNR
 CHDScSHBNR D BKeMHBNR� $HDSNSDQ@OH@ D O@SNKNFH@ CNR RHRSDL@R F@RSQNHMSDRSHM@K
 BHQ�

BTK@SfQHN
 DMCfBQHMN
 QDROHQ@SfQHN D QDM@K� $DRMTSQHbaN D /ADRHC@CD� .TSQHbaN -@SDQMN�HME@MSHK� .TSQHbaN CN )CNRN� !KHLDMSNR� OQNOQHDC@CDR EeRHBN�PTeLHB@R�

SDBMNKNFH@ CD @KHLDMSNR
 GHFHDMD
 LHBQNAHNKNFH@ D BNMSQNKD CD PT@KHC@CD� 4cBMHB@ $HDScSHB@� OK@MDI@LDMSN D @PTHRHbaN CD FdMDQNR @KHLDMSeBHNR� OQc�

OQDO@QN D OQDO@QN� !CLHMHRSQ@baN CD 3DQUHbNR CD !KHLDMS@baN D .TSQHbaN� OK@MDI@LDMSN
 NQF@MHY@baN
 BNMSQNKD D QDBTQRNR GTL@MNR� ,DFHRK@baN CD @KH�

LDMSNR� AN@R OQ^SHB@R CD E@AQHB@baN
 QNSTK@FDL
 HMENQL@baN MTSQHBHNM@K NAQHF@SfQH@
 HMENQL@baN MTSQHBHNM@K BNLOKDLDMS@Q D @KHLDMSNR ETMBHNM@HR� 0NKeSHB@

.@BHNM@K�CD�!KHLDMS@baN�D�.TSQHbaN��,DFHRK@baN�0QNEHRRHNM@K��$DBQDSN����������
�,DH�/QF`MHB@��������
�,DH��������
�0QHMBeOHNR�CN�353�

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD
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3HRSDL@ �MHBN CD 3@iCD 	353
� !CLHMHRSQ@baN @OKHB@C@ _ %MEDQL@FDL� FDQdMBH@ D KHCDQ@Mb@� \SHB@ D ,DFHRK@baN DL %MEDQL@FDL� 3HRSDL@SHY@baN C@

!RRHRSdMBH@ CD %MEDQL@FDL� &TMC@LDMSNR A^RHBNR CN BTHC@CN DL %MEDQL@FDL� #THC@CNR CD %MEDQL@FDL BNL N @LAHDMSD
 N BKHDMSD D N SQ@A@KG@CNQ�

#NMSQNKD CD HMEDBbaN GNROHS@K@Q D MNQL@R CD AHNRRDFTQ@Mb@� !RRHRSdMBH@ CD DMEDQL@FDL M@ OQDUDMbaN CD CNDMb@R HMEDBSN�O@Q@RHS^QH@R D BQgMHBN�

CDFDMDQ@SHU@R� 2HRBNR D @BHCDMSDR NBTO@BHNM@HR D RT@R ENQL@R CD OQDUDMbaN� %QFNMNLH@� -DCHC@R CD OQNSDbaN _ R@iCD CN SQ@A@KG@CNQ� 0QNFQ@L@ M@BHN�

M@K CD HLTMHY@baN� $NDMb@R QDK@BHNM@C@R @N SQ@A@KGN D RT@ OQDUDMbaN� !RRHRSdMBH@ CD %MEDQL@FDL @ BKHDMSDR BNL CHRSiQAHNR� NMBNKfFHBNR
 QDROHQ@SfQHNR


B@QCHNU@RBTK@QDR
 MDTQNKfFHBNR
 GDL@SNKfFHBNR
 F@RSQHMSDRSHM@HR
 FDMHSTQHM^QHNR
 DMCfBQHMNR
 LDS@AfKHBNR
 GHCQDKDSQNKeSHBNR
 FHMDBNKfFHBNR
 NARScSQHBNR D CD

KNBNLNbaN� 0QNBDRRN R@iCD�CNDMb@� %MEDQL@FDL DL TQFdMBH@ D DLDQFdMBH@� !RRHRSdMBH@ CD %MEDQL@FDL MN OQc
 SQ@MR D OfR�NODQ@SfQHN� 3DFTQ@Mb@

CN O@BHDMSD D 1T@KHC@CD CN #THC@CN� 0NKeSHB@R CD 3@iCD MN "Q@RHK� 3@iCD -DMS@K� %CTB@baN DL R@iCD� %OHCDLHNKNFH@ FDQ@K D QDFHNM@K� !RRHRSdMBH@ _

R@iCD�C@�BQH@Mb@
�CN�@CNKDRBDMSD
�C@�LTKGDQ
�CN�GNLDL
�CN�HCNRN�D�CN�SQ@A@KG@CNQ��%RSQ@ScFH@�C@�3@iCD�C@�&@LeKH@�

#@QFN��&/./!5$)�,/'/�

$DRDMUNKUHLDMSN 'KNA@K C@ #QH@Mb@ $DRDMUNKUHLDMSN )MSQ@�5SDQHMN� $DRDMUNKUHLDMSN 0RHBNLNSNQ� &@SNQDR PTD )MSDQEDQDL .N $DRDMUNKUHLDMSN )ME@MSHK�

-NSQHBHC@CD /QNE@BH@K � !M@SNLH@ D &HRHNKNFH@ CN 3HRSDL@ %RSNL@SNFM^SHBN� $DRDMUNKUHLDMSN C@R &TMbhDR %RSNL@SNFM^SHB@R� 4Q@MRSNQMNR C@ CDFKTSHbaN

DL BQH@Mb@R� !KSDQ@bhDR &NMN@TCHNKfFHB@R� !U@KH@baN
 $H@FMfRSHBN
 0QNFMfRSHBN D 4Q@S@LDMSN &NMN@TCHNKfFHBN� ,HMFT@FDL � !M@SNLNEHRHNKNFH@ C@ ,HM�

FT@FDL D !OQDMCHY@FDL� !PTHRHbaN D $DRDMUNKUHLDMSN C@ ,HMFT@FDL NQ@K D DRBQHS@� ,HMFTeRSHB@� &NMcSHB@ D &NMNKNFH@ C@ ,eMFT@ 0NQSTFTDR@ !OKHB@C@R

_ &NMN@TCHNKNFH@� 4Q@MRSNQMNR C@ ,HMFT@FDL D C@ !OQDMCHY@FDL� #NMBDHST@baN
 #K@RRHEHB@baN D %SHNKNFH@� !U@KH@baN D 4Q@S@LDMSN &NMN@TCHNKfFHBN

MNR 4Q@MRSNQMNR CD ,HMFT@FDL D CD !OQDMCHY@FDL� 6NY !M@SNLH@ D &HRHNKNFH@ C@ ,@QHMFD� 0@SNKNFH@R ,@QeMFD@R� #NMBDHST@baN
 #K@RRHEHB@baN D %SHNKN�

FH@� !U@KH@baN
 $H@FMfRSHBN D 4Q@S@LDMSN &NMN@TCHNKfFHBN� !TCHNKNFH@ � !M@SNLH@ D &HRHNKNFH@ C@ !TCHbaN� .NbhDR CD 0RHBN@BiRSHB@� !TCHNKNFH@ #KeMHB@�

!U@KH@baN
 $H@FMfRSHBN
 0QNFMfRSHBN� 0QNBDRR@LDMSN !TCHSHUN #DMSQ@K� !ST@baN CN &NMN@TCHfKNFN� 3@iCD 0iAKHB@ � 0QDUDMbaN D )MSDQUDMbaN 0QDBNBD�

&NMN@TCHNKNFH@ DL )MRSHSTHbaN� %RBNK@� ! &NMN@TCHNKNFH@ M@ 2DK@baN -TKSHCHRBHOKHM@Q� )MSDQOQDS@baN CD ,@TCNR DL }QD@R !EHMR� .NQL@R CN #fCHFN CD

\SHB@�CN�&NMN@TCHfKNFN��$DBQDSN������������,DH�/QF`MHB@����������,DH����������0QHMBeOHNR�CN�353�

#@QFN��&!2-!#%54)#/�")/15)-)#/

.NbhDR A^RHB@R CD E@QL@BNBHMcSHB@ D E@QL@BNCHM`LHB@� &NQL@R &@QL@BdTSHB@R D 6H@R CD !CLHMHRSQ@baN� &@QL@BNKNFH@ CNR 3HRSDL@R .DQUNRN 3HLO^SHBN

D 0@Q@RRHLO^SHBN� &^QL@BNR !MSH�GHODQSDMRHUNR� &^QL@BNR !MSHCH@AcSHBNR� &^QL@BNR (HONKHODLH@MSDR� !MSHLHBQNAH@MNR� !MSHHMEK@L@SfQHNR DRSDQNHC@HR D

MaN DRSDQNHC@HR� /OHNHCDR� $QNF@R CD !ATRN� 0RHBNE^QL@BNR� &^QL@BNR O@Q@ $HRSiQAHNR C@ 4HQDNHCD� !MSHQQDSQNUHQ@HR� !MSHMDNOK^RHBNR� #K@RRHEHB@baN CNR

LDCHB@LDMSNR� 4NWHBNKNFH@� )MSDQ@bhDR LDCHB@LDMSNR@R� &@QL^BH@ #KeMHB@ D !SDMbaN &@QL@BdTSHB@� #NMBDHSNR 'DQ@HR� TRN 2@BHNM@K CD -DCHB@LDM�

SNR� )MSDQUDMbaN &@QL@BdTSHB@ D NSHLHY@baN C@ E@QL@BNSDQ@OH@� !RODBSNR CD AHNRRDFTQ@Mb@ DL E@QL^BH@R� &@QL@BNDOHCDLHNKNFH@ D &@QL@BNUHFHK`MBH@�

%RSTCNR CD TSHKHY@baN CD LDCHB@LDMSNR� &@QL@BNSDQ@OH@ A@RD@C@ DL DUHCdMBH@R� 3DKDbaN CD -DCHB@LDMSNR� #NMBDHSNR 'DQ@HR� &@QL@BNDBNMNLH@�

0@CQNMHY@baN CD -DCHB@LDMSNR� 'TH@R E@QL@BNSDQ@OdTSHBNR
 3DQUHbNR D #DMSQNR CD )MENQL@bhDR CD -DCHB@LDMSNR� #NLHRRhDR CD &@QL^BH@ D 4DQ@�

OdTSHB@� -DCHB@LDMSNR 3TIDHSNR @ #NMSQNKD %RODBH@K� #NMSQNKD CD 0RHBNSQfOHBNR
 DMSNQODBDMSDR D @MSHQQDSQNUHQ@HR 	,DFHRK@baN D $HRODMR@baN
� 0NQS@QH@

������ D RT@R @ST@KHY@bhDR� -DCHB@LDMSNR CD QDEDQdMBH@
 RHLHK@QDR D FDMcQHBNR� &@QL@BNScBMHB@ D 4DBMNKNFH@ &@QL@BdTSHB@� -@MHOTK@baN CD &fQLTK@R

-@FHRSQ@HR D /EHBHM@HR� "N@R 0Q^SHB@R CD &@AQHB@baN CD 0QNCTSNR &@QL@BdTSHBNR� &@QL@BNScBMHB@ CD 0QNCTSNR %RScQDHR� 2DBNMRSHSTHbaN
 $HKTHbaN
 &Q@�

BHNM@LDMSN D %RS@AHKHC@CD CD 0QNCTSNR )MIDS^UDHR� 0QDO@QN CD 3NKTbhDR 0@QDMSDQ@HR D /TSQ@R &NQLTK@bhDR CD 'Q@MCD UNKTLD� #^KBTKNR DL E@QL^BH@�

.NbhDR "^RHB@R CD &HKSQ@baN
 $DRSHK@baN D %RSDQHKHY@baN� #NMSQNKD CD 1T@KHC@CD� #NMSQNKD CD 1T@KHC@CD CD -@ScQH@R�OQHL@R D 0QNCTSNR &@QL@BdTSHBNR

v -cSNCNR EeRHBNR
 PTeLHBNR
 EeRHBN�PTeLHBNR
 AHNKfFHBNR D LHBQNAHNKfFHBNR� F@Q@MSH@ CD 1T@KHC@CD DL &@QL^BH@ (NROHS@K@Q� \SHB@ 0QNEHRRHNM@K� ,DFHRK@baN

3@MHS^QH@ @OKHB@C@ _ &@QL^BH@� ! NQF@MHY@baN *TQeCHB@ C@ OQNEHRRaN &@QL@BdTSHB@� (HRSfQHBN C@ OQNEHRRaN E@QL@BdTSHB@ MN "Q@RHK D MN LTMCN� #NMBDHSNR

A^RHBNR DL #HdMBH@R &@QL@BdTSHB@R� 0NKeSHB@ CD -DCHB@LDMSNR� ,DFHRK@baN CN 353� ,DFHRK@baN CN 353� A@RDR C@ HLOK@MS@baN CN 353
 0QHMBeOHNR
 $H�

QDSQHYDR D %RSQTSTQ@� 'DRSaN� #NMSQNKD 3NBH@K D &HM@MBH@LDMSN� -TMHBHO@KHY@baN C@ 3@iCD� /QF@MHY@baN C@ !SDMbaN "^RHB@ MN 3HRSDL@ �MHBN CD 3@iCD�

0QNFQ@L@ 3@iCD C@ &@LeKH@� )MCHB@CNQDR CN MeUDK CD R@iCD C@ ONOTK@baN� ,DHR &DCDQ@HR MrR� ���������� D ����������� $DBQDSN &DCDQ@K Mr �����
 CD ���

�������� 0NKeSHB@ .@BHNM@K CD !SDMbaN "^RHB@� %RSQ@ScFH@ CD 3@iCD C@ &@LeKH@� .iBKDN CD !ONHN _ 3@iCD C@ &@LeKH@� 0QNFQ@L@ CD !FDMSDR #NLTMHS^�

QHNR CD 3@iCD� 0NKeSHB@ CD !SDMbaN )MSDFQ@K @ 5RT^QHNR CD }KBNNK D $QNF@R� 0QNFQ@L@ 3@iCD M@ %RBNK@� %OHCDLHNKNFH@ DL 3DQUHbNR CD 3@iCD� (HRSfQH@

C@ 3@iCD 0iAKHB@ MN "Q@RHK� / 353� %OHCDLHNKNFH@� $DSDQLHM@bhDR 3NBH@HR CN 0QNBDRRN 3@iCD�$NDMb@ D !RODBSNR %OHCDLHNKfFHBNR� )MCHB@CNQDR CD

3@iCD 'DQ@HR D %RODBeEHBNR� $NDMb@R CD .NSHEHB@baN #NLOTKRfQH@� 'DQDMBH@LDMSN CD QDReCTNR CD RDQUHbNR CD R@iCD� .NbhDR CD BNMSQNKD CD HMEDBbaN

GNROHS@K@Q� ,HBHS@baN D !PTHRHbaN CD 0QNCTSNR &@QL@BdTSHBNR� !CLHMHRSQ@baN CD &@QL^BH@ CHRODMR@baN
 @UH@LDMSN CD QDBDHS@R
 BNMSQNKD CD DRSNPTD CD

LDCHB@LDMSNR
 MNQL@R
 QNSHM@R D QDBTQRNR GTL@MNR� "N@R OQ^SHB@R CD @QL@YDM@LDMSN D DRSNB@FDL CD LDCHB@LDMSNR� /QF@MHY@baN CD !KLNW@QHE@�

CNR D #NMCHbhDR @CDPT@C@R CD !QL@YDM@LDMSN� #NMSQNKD D OK@MDI@LDMSN CD %RSNPTD CD -DCHB@LDMSNR D -@SDQH@HR CD #NMRTLN� #NMRTLN -cCHN

-DMR@K
 0NMSN CD 2DPTHRHbaN
 %RSNPTD -eMHLN D %RSNPTD -^WHLN #TQU@R !"#�89:� 3HRSDL@R CD $HRSQHATHbaN D $HRODMR@baN CD -DCHB@LDMSNR� &@RD

OQc�@M@KeSHB@ CNR DW@LDR K@ANQ@SNQH@HR v OQDO@QN D NQHDMS@bhDR CN O@BHDMSD
 BNKDS@ D SQ@MRONQSD CD @LNRSQ@R AHNKfFHB@R
 BNMSQNKD CD PT@KHC@CD
 OQDO@QN

CD RNKTbhDR� &@RD @M@KeSHB@ v "HNPTeLHB@ v CDSDQLHM@bhDR AHNPTeLHB@R
 FKHBNRD
 SDRSD NQ@K CD SNKDQ`MBH@ _ FKHBNRD
 GDLNFKNAHM@ FKHB@C@
 L@QB@CNQDR CD

ETMbaN QDM@K
 GDO^SHB@
 D O@MBQD^SHB@
 L@QB@CNQDR B@QCe@BNR
 CNR@FDMR AHNPTeLHB@R CD KePTNQ
 KePTHCN CD @RBHSD
 KePTHCN OKDTQ@K D KePTHCN RHMNUH@K
 BNM�

SQNKD CD PT@KHC@CD DL AHNPTeLHB@� (DL@SNKNFH@ v GDLNFQ@L@ BNLOKDSN 	RcQHD UDQLDKG@
 RcQHD AQ@MB@ D RcQHD OK@PTDS^QH@

 @MDLH@ B@QDMBH@HR
 @MDLH@R

GDLNKeSHB@R
 @MDLH@ CD CNDMb@ BQgMHB@
 @MDLH@ OfR�GDLNQQ^FHB@
 KDTBDLH@R
 BNMSQNKD CD PT@KHC@CD DL GDL@SNKNFH@� "@BSDQHNKNFH@ v LDHNR CD BTKSTQ@


BTKSTQ@ CD RDBQDbhDR AHNKfFHB@R 	EDYDR
 TQHM@
 KePTNQ
 KePTHCN OKDTQ@K
 KePTHCN CD @RBHSD

 GDLNBTKSTQ@
 OQNU@R CD HCDMSHEHB@baN 	AHNPTHLHRLN
 @FKTSHM@baN

ONQ K^SDW
 @MSHAHNFQ@L@
 BNMSQNKD CD PT@KHC@CD DL A@BSDQHNKNFH@� )LTMNKNFH@ v QD@bhDR CD OQDBHOHS@baN
 @FKTSHM@baN
 EKNBTK@baN
 GDLN@FKTSHM@baN
 EHW@baN

CN BNLOKDLDMSN
 HLTMNEKTNQDRBdMBH@
 HLTMNDMR@HN 	ScBMHB@R

 CNDMb@R HMEDBBHNR@R D @TSNHLTMDR
 BNMSQNKD CD PT@KHC@CD DL HLTMNKNFH@� 0@Q@RHSNKNFH@

v MDL@SDKLHMSNR
 OK@SDKLHMSNR D OQNSNYN^QHNR B@TR@CNQDR CD CNDMb@ MN RDQ GTL@MN
 @QSQfONCDR DBSNO@Q@RHSNR B@TR@CNQDR D SQ@MRLHRRNQDR CD CNDMb@


ScBMHB@R K@ANQ@SNQH@HR CD CH@FMfRSHBN
 BNMSQNKD CD PT@KHC@CD DL O@Q@RHSNKNFH@� 5QN@M^KHRD v DW@LD EeRHBN
 PTeLHBN D LHBQNRBfOHBN
 ScBMHB@R O@Q@ DWDBTbaN

CN DW@LD
 BNMSQNKD CD PT@KHC@CD DL TQH@M^KHRD� )LTMNGDL@SNKNFH@ v SHO@FDL R@MFTeMD@
 RHRSDL@ !"/
 E@SNQ 2G
 OQNU@R BQTY@C@R
 BNMSQNKD CD PT@KHC@CD

DL�HLTMNGDL@SNKNFH@�

#@QFN��&)3)/4%2!0%54!

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD



!M@SNLH@� !M@SNLH@ CN BNQON GTL@MN� OK@MNR D DHWNR @M@SgLHBNR� DRPTDKDSN @WH@K� NRRNR
 ITMSTQ@R
 LiRBTKNR
 U@RNR D MDQUNR� RHRSDL@ BHQBTK@SfQHN�

RHRSDL@ QDROHQ@SfQHN� RHRSDL@ DRPTDKcSHBN� RHRSDL@ @QSHBTK@Q� RHRSDL@ LTRBTK@Q� -@QBG@� #NMGDBHLDMSN RNAQD N @MC@Q GTL@MN
 HMBKTHMCN @RODBSNR CD LN�

UHLDMSN SQHCHLDMRHNM@K 	@M^KHRD BHMDL^SHB@

 ENQb@R CD @BDKDQ@baN D CDR@BDKDQ@baN 	@M^KHRD BHMcSHB@

 @SHU@baN LTRBTK@Q M@ L@QBG@ 	DKDSQNLHNFQ@EH@ CHM`�

LHB@
� !RODBSNR C@ L@QBG@ O@SNKfFHB@
 HCDMSHEHB@MCN @R @KSDQ@bhDR OQHL^QH@R D NR LDB@MHRLNR BNLODMR@SfQHNR� #HMDRHNSDQ@OH@� !OKHB@baN CN LNUHLDMSN

RNA ENQL@ SDQ@OdTSHB@� '@MGN CD ENQb@ LTRBTK@Q D @LOKHSTCD CD LNUHLDMSN� LcSNCNR
 ScBMHB@R D QDBTQRNR EHRHNSDQ^OHBNR� #NNQCDM@baN D QDDCTB@baN CNR

LiRBTKNR QDROHQ@SfQHNR D BNMCHBHNM@LDMSN EeRHBN FDQ@K CN HMCHUeCTN� 0DQBDObaN BNQONQ@K @SQ@UcR CN LNUHLDMSN� &HRHNSDQ@OH@ OQDUDMSHU@� ! HLONQS`MBH@

C@ DOHCDLHNKNFH@ M@ R@iCD OTAKHB@
 LcSNCNR D ScBMHB@R TSHKHY@C@R O@Q@ @ST@baN CN EHRHNSDQ@ODTS@ MDRS@ ^QD@
 M@ OQDUDMbaN D M@ @RRHRSdMBH@ _ R@iCD�

!ST@bhDR HMCHUHCT@HR
 BNKDSHU@R
 LTKSH
 HMSDQ D SQ@MRCHRBHOKHM@Q� "HNLDB`MHB@ DL DQFNMNLH@� &HRHNSDQ@OH@ @OKHB@C@ _ NQSNODCH@ D SQ@TL@SNKNFH@� 3DLHNKNFH@

/QSNOcCHB@� %RSTCN D @M^KHRD C@R CHRETMbhDR CN RHRSDL@ NRSDNLHN@QSHBTK@Q� .NbhDR CD SQ@S@LDMSN BKeMHBN D BHQiQFHBN C@R CNDMb@R NQSNOcCHB@R D SQ@TL^�

SHB@R
 @RRHL BNLN MN SQ@S@LDMSN DL CHEDQDMSDR E@RDR CD CNDMb@R HMEDBBHNR@R D CDFDMDQ@SHU@R CD LiRBTKNR
 NRRNR D @QSHBTK@bhDR� $DENQLHC@CDR BNMFd�

MHS@R D @CPTHQHC@R� CDEHBHdMBH@R D QDCTbaN C@ B@O@BHC@CD ETMBHNM@K� $HRETMbhDR C@ BNKTM@ UDQSDAQ@K� !LOTS@baN @CPTHQHC@ NT BNMFdMHS@� /RSDN@QSQNRD�

&Q@STQ@R D KTW@bhDR� 0QNBDCHLDMSNR BHQiQFHBNR DL NQSNODCH@ D @ @ANQC@FDL EHRHNSDQ^OHB@ MN OQc D OfR�NODQ@SfQHN� !U@KH@baN
 OK@MDI@LDMSN
 OQDRBQHbaN D

DWDBTbaN CD SQ@S@LDMSN EHRHNSDQ^OHBN� &HRHNSDQ@OH@ @OKHB@C@ _ MDTQNKNFH@� 3DLHNKNFH@ MDTQNKfFHB@� !ANQC@FDL BKeMHB@
 BHQiQFHB@ D EHRHNSDQ^OHB@ M@R CNDM�

b@R MDTQNKfFHB@R
 SQ@TL^SHB@R D MaN SQ@TL^SHB@R� ,DRaN CD OKDWN AQ@PTH@K
 OKDWN KNLANRR@BQN D MDQUNR ODQHEcQHBNR� ,DRaN LDCTK@Q� 3eMCQNLD CD 'THKK@HM

"@QQc� 0NKHNLHDKHSD� !BHCDMSD U@RBTK@Q BDQDAQ@K� 4Q@TL@SHRLN BQ@MHDMBDE^KHBN� $NDMb@R CDFDMDQ@SHU@R� !U@KH@baN EeRHBN�ETMBHNM@K
 CDEHMHbaN CD NAIDSHUNR

D BNMCTS@R
 HMCHB@baN CD SQ@S@LDMSN EHRHNSDQ^OHBN D @ANQC@FDL DL DPTHOD HMSDQCHRBHOKHM@Q CD HMCHUeCTNR @CTKSNR BNL CNDMb@R D CHRETMbhDR MDTQNKfFHB@R�

0QHMBHO@HR QDODQBTRRhDR C@ KDRaN BDQDAQ@K MN HMCHUeCTN @CTKSN� &HRHNSDQ@OH@ @OKHB@C@ _ OMDTLNKNFH@� 3DLHNKNFH@ CN @O@QDKGN QDROHQ@SfQHN� 0@SNKNFH@R OTK�

LNM@QDR L@HR EQDPjDMSDR
 HMBKTHMCN @U@KH@baN
 BK@RRHEHB@baN
 PT@CQN BKeMHBN
 BNLOKHB@bhDR
 DUNKTbaN D SQ@S@LDMSN� 4cBMHB@R DRODBeEHB@R DL EHRHNSDQ@OH@

QDROHQ@SfQH@ @LATK@SNQH@K� -cSNCNR D ScBMHB@R CD EHRHNSDQ@OH@
 DLOQDF@CNR M@ QD@AHKHS@baN OTKLNM@Q 	CDRNARSQTbaN
 QDDWO@MRaN D SQDHM@LDMSN LTRBTK@Q
�

0QfSDRD D fQSDRD� 4HONR
 ScBMHB@R CD E@AQHB@baN
 LDB@MHRLNR
 ETMBHNM@LDMSN D HMCHB@bhDR DRODBeEHB@R� )MCHB@baN D B@Q@BSDQeRSHB@R C@R fQSDRDR CD LDL�

AQNR HMEDQHNQDR
 RTODQHNQDR D CD SQNMBN� OQfSDRDR CD LDLAQNR HMEDQHNQDR D RTODQHNQDR� !C@OS@bhDR O@Q@ @TWHKH@Q M@R @SHUHC@CDR CD UHC@ CH^QH@� !CDPT@baN

ONRSTQ@K DL B@CDHQ@ CD QNC@R� )MCHB@baN D SHONR CD @TWeKHN�KNBNLNbaN� 2D@AHKHS@baN� #NMBDHSNR CD CDEHBHdMBH@
 HMB@O@BHC@CD D CDRU@MS@FDL� !ANQC@FDL

EHRHNSDQ^OHB@ M@ QDHMRDQbaN CN HMCHUeCTN @N SQ@A@KGN
 DRBNK@
 BNLTMHC@CD� !BDRRHAHKHC@CD� 0QHMBeOHNR CN 353� ,DH /QF`MHB@ �������� ,DH �������� $DBQDSN

�����������4Q@A@KGN�DL�DPTHOD�
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#NQON
 RNBHDC@CD D @ BNMRSQTbaN C@ BTKSTQ@ BNQONQ@K CD LNUHLDMSN� .TSQHbaN D @SHUHC@CD EeRHB@� 3NBNQQNR CD TQFdMBH@ @OKHB@CNR _ %CTB@baN &eRHB@� #QDR�

BHLDMSN D CDRDMUNKUHLDMSN LNSNQ� $DRDMUNKUHLDMSN C@R B@O@BHC@CDR HMDQDMSDR @N QDMCHLDMSN DRONQSHUN� -NSQHBHC@CD GTL@M@� "HNCHM`LHB@ C@ @SHUHC@CD

GTL@M@� !SHUHC@CD EeRHB@ D PT@KHC@CD CD UHC@� (HRSfQHBN C@ DCTB@baN EeRHB@ MN "Q@RHK� #NMCHBHNM@LDMSN EeRHBN D ODQENQL@MBD GTL@M@� %RONQSDR
 KTS@R D

C@Mb@R�v�GHRSfQHBN�D�QDFQ@R��!M@SNLH@�(TL@M@�

"2!3),��0NQS@QH@�'-�Mr�����������#QH@�NR�.iBKDNR�CD�!ONHN�_�3@iCD�C@�&@LeKH@�v�.!3&��$H^QHN�/EHBH@K�C@�5MHaN
�"Q@ReKH@
�RDbaN�)
����I@M�������

"2!3),� -HMHRScQHN C@ 3@iCD� 3DBQDS@QH@ CD !SDMbaN _ 3@iCD� $DO@QS@LDMSN CD !SDMbaN "^RHB@� #@CDQMNR CD !SDMbaN "^RHB@ v Mr ��� $HQDSQHYDR CN

.!3& 	.iBKDN CD !ONHN @ 3@iCD C@ &@LeKH@
� "Q@ReKH@� -HMHRScQHN C@ 3@iCD
 ����� 0QHMBeOHNR CN 353� ,DH /QF`MHB@ �������� ,DH �������� $DBQDSN �����

�����
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(HRSfQH@ CNR Q@HNR�8
 0QHMBeOHNR EeRHBNR C@ Q@CH@baN� &NQL@baN CNR Q@HNR�8 D C@ HL@FDL Q@CHNFQ^EHB@� 0QHMBHO@HR DEDHSNR C@MNRNR C@ Q@CH@baN� -DHNR CD

OQNSDbaN Q@CHNFQ^EHB@� #NMGDBHLDMSNR CN ETMBHNM@LDMSN CNR DPTHO@LDMSNR CD Q@HNR�8 BNMUDMBHNM@K D BNMSQ@RS@CN� #NMGDBHLDMSNR A^RHBNR CD !M@�

SNLH@ D &HRHNKNFH@ 	NRRNR CN BQ`MHN
� &@BD� #NKTM@� 4fQ@W� -DLAQNR HMEDQHNQDR D RTODQHNQDR� �QFaNR CN SfQ@W D @ACgLDM� #NMGDBHLDMSNR A^RHBNR CD

DPTHO@LDMSNR Q@CHNKfFHBNR D RDT ETMBHNM@LDMSN 	OQNCTbaN CD Q@HNR�8
 DRSQTSTQ@ A^RHB@ CD @O@QDKG@FDL EHW@ D ONQS^SHK
 B`L@Q@ DRBTQ@
� #NMGDBHLDMSNR

CD ScBMHB@R CD Q@HNR�8� #NMGDBHLDMSNR CD ScBMHB@R CD QDUDK@baN D EHW@baN D CD DKDLDMSNR CNR BNLONMDMSDR PTeLHBNR CN QDUDK@CNQ D EHW@CNQ� ,DFHRK@baN

BNMBDQMDMSD�@N�NODQ@CNQ�CD�Q@HNR�8��$DBQDSN������������,DH�/QF`MHB@����������,DH����������0QHMBeOHNR�CN�353�
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0QNBDRRN CD SQ@A@KGN DL %MEDQL@FDL� \SHB@ D ,DFHRK@baN DL %MEDQL@FDL� 2DFHRSQNR CD %MEDQL@FDL� &TMC@LDMSNR A^RHBNR CN BTHC@CN DL %MEDQ�

L@FDL� 0QDO@QN D @CLHMHRSQ@baN CD LDCHB@LDMSNR D RT@R KDFHRK@bhDR� )MSDQ@bhDR LDCHB@LDMSNR@R� .DATKHY@baN
 NWHFDMHNSDQ@OH@ D @ROHQ@baN C@R UH@R

@cQD@R RTODQHNQDR� #THC@CNR BNL B@SDSDQHRLN UDRHB@K� #THC@CNR BNL RNMC@R M@RNF^RSQHB@ D M@RNDMSDQ@K� #THC@CNR BNL CQDMNR� 4Q@S@LDMSN CD EDQHC@R�

3HM@HR UHS@HR� 0QNBDRR@LDMSN CD @QSHFNR GNROHS@K@QDR� -DCHC@R CD GHFHDMD D BNMENQSN� 0QNBDRR@LDMSN CD @QSHFNR D RTODQEeBHDR GNROHS@K@QDR� -@MTRDHN CD

L@SDQH@K DRScQHK� 3DFTQ@Mb@ MN @LAHDMSD CD SQ@A@KGN� #NMSQNKD CD HMEDBbaN GNROHS@K@Q D MNQL@R CD AHNRRDFTQ@Mb@� .2 ������� v 3@iCD D 3DFTQ@Mb@

/BTO@BHNM@K DL %RS@ADKDBHLDMSNR !RRHRSDMBH@HR CD 3@iCD D RT@R @ST@KHY@bhDR� 2HRBNR D @BHCDMSDR NBTO@BHNM@HR D RT@R ENQL@R CD OQDUDMbaN� %QFNMN�

LH@� -DCHC@R CD OQNSDbaN _ R@iCD CN SQ@A@KG@CNQ� /QF@MHY@baN CN @LAHDMSD D C@ TMHC@CD GNROHS@K@Q� 0QNFQ@L@ M@BHNM@K CD HLTMHY@baN� #THC@CNR CD

%MEDQL@FDL @ BKHDMSDR BNL CHRSiQAHNR� NMBNKfFHBNR
 QDROHQ@SfQHNR
 B@QCHNU@RBTK@QDR
 MDTQNKfFHBNR
 GDL@SNKfFHBNR
 F@RSQHMSDRSHM@HR
 FDMHSTQHM^QHNR
 DMCf�

BQHMNR
 LDS@AfKHBNR GHCQNDKDSQNKeSHBNR
 FHMDBNKfFHBNR
 NARScSQHBNR D CD KNBNLNbaN� #NMBDObhDR RNAQD N OQNBDRRN R@iCD�CNDMb@� #THC@CNR CD %MEDQL@�

FDL DL TQFdMBH@ D DLDQFdMBH@� #THC@CNR CD %MEDQL@FDL MN OQc
 SQ@MR D OfR�NODQ@SfQHN� 0NKeSHB@R CD 3@iCD MN "Q@RHK� #THC@CNR CD %MEDQL@FDL DL

3@iCD -DMS@K� -DCHC@R CD %CTB@baN DL R@iCD� .NbhDR CD %OHCDLHNKNFH@ FDQ@K D QDFHNM@K� !RRHRSdMBH@ _ R@iCD C@ BQH@Mb@
 CN @CNKDRBDMSD
 C@ LTKGDQ


CN�GNLDL
�CN�HCNRN�D�CN�SQ@A@KG@CNQ��0QDUDMbaN�CD�CNDMb@R�HMEDBSNBNMS@FHNR@R��%RSQ@ScFH@�CD�3@iCD�C@�&@LeKH@�

#@QFN��!4%.$%.4%�$%�&!2-!#)!

3@iCD OiAKHB@ D DOHCDLHNKNFH@
 ONKeSHB@ CD LDCHB@LDMSNR
 \SHB@ OQNEHRRHNM@K
 .NbhDR CD KDFHRK@baN E@QL@BdTSHB@
 "HNRRDFTQ@Mb@
 !SDMCHLDMSN @N BKHDMSD


.NbhDR�A^RHB@R�CD�HMENQL^SHB@
�1T@KHC@CD�CD�!SDMCHLDMSN�@N�0iAKHBN
�2DK@BHNM@LDMSN�)MSQ@ODRRN@K�D�)MSDQODRRN@K�

#@QFN��2%#%0#)/.)34!

#NLTMHB@baN
 2DK@BHNM@LDMSN )MSQ@ODRRN@K D )MSDQODRRN@K
 !SDMCHLDMSN @N #KHDMSD
 1T@KHC@CD CD !SDMCHLDMSN @N 0iAKHBN
 !SDMCHLDMSN 4DKDEgMHBN


.NbhDR�A^RHB@R�CD�HMENQL^SHB@
�4Q@A@KGN�DL�DPTHOD�

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD



#@QFN��!'%.4%�!$-).)342!4)6/

%WDBTbaN CD QNSHM@ @CLHMHRSQ@SHU@� #NMGDBHLDMSNR A^RHBNR CD @CLHMHRSQ@baN OiAKHB@� /QF@MHY@baN CD @QPTHUNR� BNMBDHSNR ETMC@LDMS@HR C@ @QPTHUNKNFH@�

'DRSaN CD CNBTLDMSNR� 0QNSNBNKN� 4HONR CD @QPTHUN� /QF@MHY@baN CN SQ@A@KGN M@ QDO@QSHbaN OiAKHB@� TSHKHY@baN C@ @FDMC@
 TRN D L@MTSDMbaN OQDUDMSHU@

CD DPTHO@LDMSNR
 DBNMNLH@ CD RTOQHLDMSNR� #NLTMHB@baN HMSDQODRRN@K D RNKTbaN CD BNMEKHSNR� 2DK@bhDR ODRRN@HR MN @LAHDMSD CD SQ@A@KGN� GHDQ@QPTH@�

%WBDKdMBH@ MN @SDMCHLDMSN @N BHC@CaN� N DMENPTD M@ PT@KHC@CD� N @SDMCHLDMSN OQDRDMBH@K D ONQ SDKDENMD� $NBTLDMSNR NEHBH@HR
 SHONR
 BNLONRHbaN D DRSQT�

STQ@� #NQQDRONMCdMBH@ NEHBH@K� CDEHMHbaN
 ENQL@KHC@CD D O@CQNMHY@baN� HLODRRN@KHC@CD
 KHMFT@FDL CNR @SNR D BNLTMHB@bhDR NEHBH@HR
 BNMBHRaN D BK@QDY@


DCHSNQ@baN CD SDWSNR� 3HRSDL@ /ODQ@BHNM@K -HBQNRNES 7HMCNVR� -HBQNRNES /EEHBD� %CHSNQ CD SDWSNR 7NQC D 0K@MHKG@ %WBDK� )MSDQMDS D EDQQ@LDMS@R -HBQNRNES

/EEHBD�

#@QFN��&)3#!,�3!.)4!2)/

0QHMBeOHNR�A^RHBNR�C@�@CLHMHRSQ@baN�OiAKHB@��KDF@KHC@CD
�LNQ@KHC@CD
�HLODRRN@KHC@CD
�OTAKHBHC@CD�D�DEHBHdMBH@��0NCDQDR�D

CDUDQDR CN @CLHMHRSQ@CNQ OiAKHBN� 5RN D @ATRN CD ONCDQ� 0NCDQDR @CLHMHRSQ@SHUNR� ONCDQ UHMBTK@CN
 ONCDQ CHRBQHBHNM^QHN
 ONCDQ GHDQ^QPTHBN
 ONCDQ CHR�

BHOKHM@Q
 ONCDQ QDFTK@LDMS@Q
 ONCDQ CD ONKeBH@� !SNR @CLHMHRSQ@SHUNR� BNMBDHSN D QDPTHRHSNR
 SQHATSNR
 BK@RRHEHB@baN
 LNSHU@baN
 HMU@KHC@baN� !$-).)342!�

[t/ 0�",)#!� 0QHMBeOHNR PTD QDFDL @ !CLHMHRSQ@baN 0iAKHB@� 2DRONMR@AHKHC@CD BHUHK CN %RS@CN� 0NCDQDR D CDUDQDR C@ !CLHMHRSQ@baN� 3DQUHCNQDR 0i�

AKHBNR� 2DRONMR@AHKHC@CD BHUHK
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.TSQHbaN &TMC@LDMS@K� $HFDRSaN
 AHNCHRONMHAHKHC@CD
 @ARNQbaN D LDS@ANKHRLN CD L@BQNMTSQHDMSDR D LHBQNMTSQHDMSDR� .DBDRRHC@CDR MTSQHBHNM@HR D CD�

EHBHdMBH@R� !U@KH@baN .TSQHBHNM@K� )MCHB@CNQDR @MSQNONLcSQHBNR
 AHNPTeLHBN
 CHDScSHBNR D BKeMHBNR� $HDSNSDQ@OH@ D O@SNKNFH@ CNR RHRSDL@R F@RSQNHMSDRSHM@K


BHQBTK@SfQHN
 DMCfBQHMN
 QDROHQ@SfQHN D QDM@K� $DRMTSQHbaN D /ADRHC@CD� .TSQHbaN -@SDQMN�HME@MSHK� !KHLDMSNR� OQNOQHDC@CDR EeRHBN�PTeLHB@R� SDBMNKNFH@ CD

@KHLDMSNR
 GHFHDMD
 LHBQNAHNKNFH@ D BNMSQNKD CD PT@KHC@CD� 4cBMHB@ $HDScSHB@� OK@MDI@LDMSN D @PTHRHbaN CD FdMDQNR @KHLDMSeBHNR� OQc�OQDO@QN D OQDO@QN�

!CLHMHRSQ@baN CD 3DQUHbNR CD !KHLDMS@baN D .TSQHbaN� OK@MDI@LDMSN
 NQF@MHY@baN
 BNMSQNKD D QDBTQRN GTL@MNR� ,DFHRK@baN CD @KHLDMSNR� AN@R OQ^SHB@R

CD E@AQHB@baN
 QNSTK@FDL
 HMENQL@baN MTSQHBHNM@K NAQHF@SfQH@
 HMENQL@baN MTSQHBHNM@K BNLOKDLDMS@Q D @KHLDMSNR ETMBHNM@HR� 0NKHSHB@ .@BHNM@K CD !KHLDM�

S@baN D .TSQHbaN� ,DFHRK@baN 0QNEHRRHNM@K� .TSQHbaN MNR BHBKNR CD UHC@
 3@iCD OiAKHB@ D LHBQNAHNKNFH@ CD @KHLDMSNR
 #fCHFN CD cSHB@ CN .TSQHBHNMHRS@ D

,DFHRK@baN�OQNEHRRHNM@K�

#@QFN��03)#/,/'/

0RHBNKNFH@ %RBNK@Q� GHRSfQH@ D ODQRODBSHU@R� 2@eYDR D @RODBSNR @ST@HR C@R QDK@bhDR DRBNK@�RNBHDC@CD� / ORHBfKNFN DRBNK@Q D @R HMSDQUDMbhDR ITMSN @NR

CHEDQDMSDR @FDMSDR DCTB@BHNM@HR� ONRRHAHKHC@CDR
 KHLHSDR D CDR@EHNR� $DRDMUNKUHLDMSN EeRHBN
 ORHBNKfFHBN BNFMHSHUN D RNBH@K C@ HME`MBH@ _ @CNKDRBdMBH@


E@SNQDR HMSQ@ODRRN@HR
 BNMSDWST@HR D HMSDQODRRN@HR DMUNKUHCNR MNR OQNBDRRNR CD DMRHMN D @OQDMCHY@FDL� QDK@baN E@LeKH@�DRBNK@� )MCHRBHOKHM@ M@ DRBNK@� CH�

EDQDMSDR ODQRODBSHU@R CD @M^KHRD� / ORHBfKNFN DRBNK@Q D @ NQHDMS@baN RDWT@K� ! @baN CN ORHBNKfFHBN DRBNK@Q CH@MSD C@ DCTB@baN HMBKTRHU@� !R CHEHBTKC@CDR

CD @OQDMCHY@FDL D RDTR CHUDQRNR CDSDQLHM@MSDR� &Q@B@RRN DRBNK@Q� SDNQH@R D ODQRODBSHU@R� 0@Q`LDSQNR #TQQHBTK@QDR .@BHNM@HR 	0#.R
� ,DH CD $HQDSQHYDR

D "@RDR C@ %CTB@baN .@BHNM@K 	,$"
 D %RS@STSN C@ BQH@Mb@ D CN !CNKDRBDMSD 	%#!
� 0RHBNKNFH@ C@ %CTB@baN
 SDNQH@ C@ @OQDMCHY@FDL� HME`MBH@ D @CN�

KDRBdMBH@�DL�RHST@baN�QDFTK@Q�D�CD�QHRBN��B@Q@BSDQeRSHB@R�AHNORHBNKfFHB@R��4DNQH@R�CD�CDRDMUNKUHLDMSN�D�@OQDMCHY@FDL�
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&HRB@KHY@baN�!LAHDMS@K�	GSSOR���VVV�HA@L@�FNU�AQ�EHRB@KHY@B@N�@LAHDMS@K�UHDV�CDE@TKS


#NMRSHSTHbaN�&DCDQ@K�CD��������4eSTKN�6)))
�#@OeSTKN�6)�v�$N�-DHN�!LAHDMSD�	GSSO���VVV�OK@M@KSN�FNU�AQ�BBHUH,>���#NMRSHSTHB@N�#NMRSHSTHB@N�GSL


#fCHFN %RS@CT@K CN -DHN !LAHDMSD � ,DH #NLOKDLDMS@Q Mr ��
 CD �� CD MNUDLAQN CD ���� 	GSSO���@OO��RDE@Y�LS�FNU�AQ�RHRSDL@�KDFHRK@B@N�,DH#NLOK%R�

S@CT@K�MRE��D�����AD�����DC�����������C�C������@��@B�����BB�������B������B���/ODM$NBTLDMS


2DRNKTbaN�#/.!-!�Mr����
�CD����CD�CDYDLAQN�CD������	GSSO���VVV��LL@�FNU�AQ�ONQS�BNM@L@�QDR�QDR���QDR������GSLK


,DH�#NLOKDLDMS@Q�Mr����
�CD���CD�CDYDLAQN�CD������	GSSO���VVV�OK@M@KSN�FNU�AQ�##HUHK>���,DHR�,#0�,BO����GSL


2DRNKTbaN�#/.3%-!�-4�Mr����������	GSSOR���VVV�HNL@S�LS�FNU�AQ�ONQS@K�UHRT@KHY@BNDR�OCE��������O���D�����


0^FHM@R����_������,DH�&DCDQ@K�Mr������
�CD����CD�EDUDQDHQN�CD������	GSSO���VVV�OK@M@KSN�FNU�AQ�BBHUHK>���KDHR�,�����GSL


0NQS@QH@�Mr�����CD����CD�@AQHK�CD�������	GSSO���VVV�HNL@S�LS�FNU�AQ�@OHEQNMS�ONQS@K�DCHBNDR�OTAKHB@BNDR>UDQ>BNMSDTCN�������
�
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%WDBTbaN CD QNSHM@ @CLHMHRSQ@SHU@� #NMGDBHLDMSNR A^RHBNR CD @CLHMHRSQ@baN OiAKHB@� /QF@MHY@baN CD @QPTHUNR� BNMBDHSNR ETMC@LDMS@HR C@ @QPTHUNKNFH@�

'DRSaN CD CNBTLDMSNR� 0QNSNBNKN� 4HONR CD @QPTHUN� /QF@MHY@baN CN SQ@A@KGN M@ QDO@QSHbaN OiAKHB@� TSHKHY@baN C@ @FDMC@
 TRN D L@MTSDMbaN OQDUDMSHU@

CD DPTHO@LDMSNR
 DBNMNLH@ CD RTOQHLDMSNR� #NLTMHB@baN HMSDQODRRN@K D RNKTbaN CD BNMEKHSNR� 2DK@bhDR ODRRN@HR MN @LAHDMSD CD SQ@A@KGN� GHDQ@QPTH@�

%WBDKdMBH@ MN @SDMCHLDMSN @N BHC@CaN� N DMENPTD M@ PT@KHC@CD� N @SDMCHLDMSN OQDRDMBH@K D ONQ SDKDENMD� $NBTLDMSNR NEHBH@HR
 SHONR
 BNLONRHbaN D DRSQT�

STQ@� #NQQDRONMCdMBH@ NEHBH@K� CDEHMHbaN
 ENQL@KHC@CD D O@CQNMHY@baN� HLODRRN@KHC@CD
 KHMFT@FDL CNR @SNR D BNLTMHB@bhDR NEHBH@HR
 BNMBHRaN D BK@QDY@


DCHSNQ@baN CD SDWSNR� 3HRSDL@ /ODQ@BHNM@K -HBQNRNES 7HMCNVR� -HBQNRNES /EEHBD� %CHSNQ CD SDWSNR 7NQC D 0K@MHKG@ %WBDK� )MSDQMDS D EDQQ@LDMS@R -HBQNRNES

/EEHBD�
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���2DOQDRDMS@baN�FQ^EHB@�

����$DRDMGN�ScBMHBN������$DRDMGN�@QPTHSDSgMHBN������$DRDMGN�TQA@MN������0DQRODBSHU@������#NLOTS@baN�FQ^EHB@�

���0QNIDSN�CD�@QPTHSDSTQ@�

����-DSNCNKNFH@ D CDRDMUNKUHLDMSN CD OQNIDSN� ����0QNFQ@L@ CD MDBDRRHC@CDR� ����0Qc�CHLDMRHNM@LDMSN� ����#HQBTK@baN GNQHYNMS@K D UDQSHB@K� ����$DS@�

K@GLDMSN�

���0QNIDSNR�#NLOKDLDMS@QDR�

����%RSQTSTQ@R� ����)RS@K@bhDR DKcSQHB@R� ����)MRS@bhDR SDKDEgMHB@R D B@AD@LDMSN KfFHBN� ����)MRS@K@bhDR GHCQNR R@MHS^QH@R� ����%PTHO@LDMSN OQDCH@HR� ����

3DFTQ@Mb@�C@R�DCHEHB@bhDR������%RODBHEHB@bhDR
�PT@MSHEHB@baN�D�NQb@LDMSN�

���&HRB@KHY@baN�D�FDQDMBH@LDMSN�CD�NAQ@R�

���#NMENQSN�@LAHDMS@K�

����)KTLHM@baN�M@STQ@K�D�@QSHEHBH@K������6DMSHK@baN�M@STQ@K�D�ENQb@C@������#NMENQSN�ScQLHBN�D�@BiRSHBN�

���0QNIDSN�TQA@MN�

����4HONR�CD�L@KG@R�TQA@M@R������(HDQ@QPTHY@baN�UH^QH@������)MSDQRDbhDR�CD�H@R�TQA@M@R������0@HR@FHRLN������}QD@R�KHUQDR�D�CD�K@YDQ�

���0NKeSHB@�TQA@M@�
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,DFHRK@baN CD SQ@MRHSN� 0QNBDCHLDMSNR NODQ@BHNM@HR� 0QNBDCHLDMSN ETMBHNM@K� #NMGDBHLDMSNR "^RHBNR DL -DB`MHB@� #NMGDBHLDMSNR "^RHBNR DL %KDSQH�

BHC@CD� 0QNBDRRN CD ,TAQHEHB@baN CD -NSNQDR� 2DEQHFDQ@baN CD -NSNQDR� 3HRSDL@ CD 4Q@MRLHRRaN� 3HRSDL@ CD &QDHN D CD $HQDbaN� �QFaNR CD 2NC@FDL�

3HRSDL@ %KcSQHBN� 0@MDR -@HR #NLTMR� !KSDQM@CNQ v 3T@R &TMbhDR� 4HONR $D 6NKS@FDL� $DEDHSNR -@HR #NLTMR D #NLN #NMRDQS^�,NR� "@SDQH@� !LOD�

Q@FDL��4HONR�D�&TMbhDR�C@�"@SDQH@�
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,DFHRK@baN CD SQ@MRHSN� 0QNBDCHLDMSNR NODQ@BHNM@HR� 0QNBDCHLDMSN ETMBHNM@K� #NMGDBHLDMSNR "^RHBNR DL %KDSQHBHC@CD� #NMGDBHLDMSNR CD -DB`MHB@�

0QNBDRRN CD ,TAQHEHB@baN CD -NSNQDR� 2DEQHFDQ@baN CD -NSNQDR� 3HRSDL@ CD 4Q@MRLHRRaN� 3HRSDL@ CD &QDHN D CD $HQDbaN� �QFaNR CD 2NC@FDL� 3HRSDL@

%KcSQHBN� 0@MDR -@HR #NLTMR� !KSDQM@CNQ v 3T@R &TMbhDR� 4HONR $D 6NKS@FDL� $DEDHSNR -@HR #NLTMR D #NLN #NMRDQS^�,NR� "@SDQH@� !LODQ@FDL�

4HONR�D�&TMbhDR�C@�"@SDQH@�
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,DFHRK@baN CD SQ@MRHSN� 0QNBDCHLDMSNR NODQ@BHNM@HR� 0QNBDCHLDMSN ETMBHNM@K� #NMGDBHLDMSNR "^RHBNR DL -DB`MHB@� #NMGDBHLDMSNR "^RHBNR DL %KDSQH�

BHC@CD� 0QNBDRRN CD ,TAQHEHB@baN CD -NSNQDR� 2DEQHFDQ@baN CD -NSNQDR� 3HRSDL@ CD 4Q@MRLHRRaN� 3HRSDL@ CD &QDHN D CD $HQDbaN� �QFaNR CD 2NC@FDL�

3HRSDL@ %KcSQHBN� 0@MDR -@HR #NLTMR� !KSDQM@CNQ v 3T@R &TMbhDR� 4HONR $D 6NKS@FDL� $DEDHSNR -@HR #NLTMR D #NLN #NMRDQS^�,NR� "@SDQH@� !LOD�

Q@FDL��4HONR�D�&TMbhDR�C@�"@SDQH@�
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,DFHRK@baN CD SQ@MRHSN� 0QNBDCHLDMSNR NODQ@BHNM@HR� 0QNBDCHLDMSN ETMBHNM@K� #NMGDBHLDMSNR "^RHBNR DL %KDSQHBHC@CD� #NMGDBHLDMSNR CD -DB`MHB@�

0QNBDRRN CD ,TAQHEHB@baN CD -NSNQDR� 2DEQHFDQ@baN CD -NSNQDR� 3HRSDL@ CD 4Q@MRLHRRaN� 3HRSDL@ CD &QDHN D CD $HQDbaN� �QFaNR CD 2NC@FDL� 3HRSDL@

%KcSQHBN� 0@MDR -@HR #NLTMR� !KSDQM@CNQ v 3T@R &TMbhDR� 4HONR $D 6NKS@FDL� $DEDHSNR -@HR #NLTMR D #NLN #NMRDQS^�,NR� "@SDQH@� !LODQ@FDL�

4HONR�D�&TMbhDR�C@�"@SDQH@�
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!KSDQM@CNQ v 3T@R &TMbhDR
 4HONR CD 6NKS@FDL� "@SDQH@� !LODQ@FDL
 4HONR D &TMbhDR C@ "@SDQH@� #G@RRH D #@QQNBDQH@� #NLATRSeUDHR @KSDQM@SHUNR�

#NMGDBHLDMSNR "^RHBNR DL %KDSQHBHC@CD� #NMGDBHLDMSNR "^RHBNR DL -DB`MHB@� $DEDHSNR -@HR #NLTMR D #NLN #NMRDQS^�,NR� $HQDbaN $DEDMRHU@� $HR�

SQHATHCNQ v 3T@R &TMbhDR D 0@MDR -@HR #NLTMR� &TReUDHR v !LODQ@FDL
 #@Q@BSDQeRSHB@R D &TMbhDR� #NLATRSaN )MSDQM@� 0NKTDMSDR D MaN ONKTDMSDR CNR

UDeBTKNR��0QHLDHQNR�3NBNQQNR�

0QNBDRRN CD )MIDbaN CD #NLATRSeUDK� 0QNBDRRN CD ,TAQHEHB@baN CD -NSNQDR� 2DEQHFDQ@baN CD -NSNQDR� 2DFTK@LDMSN CN 4Q@MRHSN� 3HRSDL@ CD $HQDbaN�

3HRSDL@ CD &QDHN� 3HRSDL@ CD )FMHbaN� 3HRSDL@ CD )MIDbaN %KDSQgMHB@ CD #NLATRSeUDK� 3HRSDL@ CD 2DEQHFDQ@baN� 3HRSDL@ CD 3TRODMRaN� 3HRSDL@ CD

4Q@MRLHRRaN��3HRSDL@�%KcSQHBN�DL�'DQ@K�
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1TDRSHNM@LDMSNR @BDQB@ C@ ^QD@ CD @ST@baN
 KHLODY@ D BNMRDQU@baN CD I@QCHMR
 O@QPTDR
 ONC@ CD ^QUNQDR� BNLONQS@LDMSN ODRRN@K MN KNB@K CD SQ@A@KGN

D cSHB@ OQNEHRRHNM@K� L@MTRDHN D TSHKHY@baN CD DPTHO@LDMSNR
 EDQQ@LDMS@R D L@SDQH@HR� MNbhDR A^RHB@R CD @SDMCHLDMSN @N OiAKHBN D QDK@bhDR GTL@M@R

MN SQ@A@KGN� MNbhDR CD RDFTQ@Mb@ CN SQ@A@KGN
 NQF@MHY@baN D YDKN ODKN O@SQHLgMHN OiAKHBN
 TSHKHY@baN CNR OQNCTSNR CDRSHM@CNR @ KHLODY@ D BNMRDQU@baN


QDK@BHNM@LDMSN�HMSDQODRRN@K
�BNKDS@�CD�KHWN�
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#NMGDBHLDMSNR A^RHBNR HMDQDMSDR _ ^QD@ CD @ST@baN
 DRODBHEHB@LDMSD RNAQD RDQUHbNR CD UHFH@ D CD UHFHK`MBH@ 	CDR@QL@C@
 CD ADMR OiAKHBNR LfUDHR D

HLfUDHR
 RDI@L O@SQHLNMH@HR NT CD CNLeMHN OiAKHBN� BNMGDBHLDMSNR @BDQB@ C@R ENQL@R CD BNLTMHB@baN CNR @SNR CD CDOQDC@baN CN O@SQHLgMHN OiAKHBN


HMBKTRHUD CN O@SQHLgMHN
 GHRSfQHBN D BTKSTQ@K D C@R ENQL@R CD BNLTMHB@baN C@R SDMS@SHU@R CD @QQNLA@LDMSN CD ONQS@R
 I@MDK@R
 FT@QHS@R
 NTSQNR D NTSQNR

@BDRRNR @NR OQcCHNR OiAKHBNR LTMHBHO@HR� BNMGDBHLDMSNR RNAQD DPTHO@LDMSNR MDBDRR^QHNR @N DWDQBeBHN C@R @SQHATHbhDR CN B@QFN
 ADL BNLN RT@ L@�

MTSDMbaN D BNMRDQU@baN� BNMGDBHLDMSNR RNAQD N BNMSQNKD CD DMSQ@C@ D R@eC@ CD ODRRN@R D UDeBTKNR MNR KNB@HR CD UHFHK`MBH@ D C@ ENQL@ D LDHNR O@Q@ @

BNLTMHB@baN CD @MNQL@KHC@CDR D NBNQQdMBH@R CHUDQR@R
 MN KNB@K D GNQ^QHN CD SQ@A@KGN� BNMGDBHLDMSN C@R QDRONMR@AHKHC@CDR D CDUDQDR CNR RDQUHCNQDR

OiAKHBNR LTMHBHO@HR� BNMGDBHLDMSNR RNAQD N QDK@BHNM@LDMSN BNL NR CDL@HR RDQUHCNQDR C@ !CLHMHRSQ@baN -TMHBHO@K BNL @R @TSNQHC@CDR
 CHQHFDMSDR RT�

ODQHNQDR
 RDQUHCNQDR LTMHBHO@HR
 BNL NTSQ@R @TSNQHC@CDR LTMHBHO@HR
 BNL NR LTMeBHODR� BNMGDBHLDMSNR @BDQB@ C@R QDRONMR@AHKHC@CDR QDK@BHNM@C@R BNL

N�DWDQBeBHN�C@R�@SQHATHbhDR�CN�B@QFN��NTSQNR�BNMGDBHLDMSNR�O@Q@�@�DWDBTbaN�C@R�@SHUHC@CDR�ODQSHMDMSDR�_R�B@Q@BSDQeRSHB@R�D�_�DRODBHEHBHC@CD�CN�B@QFN�
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)MRODbaN 3@MHS^QH@ D 4DBMNKfFHB@ CNR 0QNCTSNR CD /QHFDL !MHL@K� )MRODbaN x@MSD�LNQSDLy CNR @MHL@HR CD @bNTFTD� 3HRSDL@ ,HME^SHBN� RT@ HLONQS`MBH@

DL HMRODbaN CD B@QMDR� 0QHMBHO@HR CNDMb@R HMEDBBHNR@R SQ@MRLHRReUDHR @N GNLDL� 0QHMBHO@HR CNDMb@R O@Q@RHS^QH@R SQ@MRLHRReUDHR @N GNLDL� 4NWH�

HMEDBbhDR @KHLDMS@QDR� "DMDEHBH@LDMSN CN KDHSD CD BNMRTLN� #NMSQNKD 1TeLHBN D -HBQNAHNKfFHBN CD KDHSD D OQNCTSNR K^BSHBNR� !RODBSNR GHFHdMHBNR D R@MHS^�

QHNR CN ODRB@CN� 0@SNKNFH@ @MHL@K� %SHNKNFH@
 $H@FMfRSHBN� 4Q@S@LDMSN
 BNMSQNKD D DQQ@CHB@baN QDK@SHUNR _R CNDMb@R� &DAQD !ESNR@
 2@HU@
 !M@OK@RLNRD
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"QTBDKNRD
 0DRSD 3TeM@
 #@QdMBH@R UHS@LeMHBN�LHMDQ@HR
 0QHMBHO@HR DBSNO@Q@SHRNRDR CD ANUHMNR
 ATA@KHMNR D RTeMNR
0QHMBHO@HR CNDMb@R CD @UDR D DPjeCD�

NR� "NUHMNBTKSTQ@ CD BNQSD D ANUHMNBTKSTQ@ CD KDHSD 2@b@R� $HRSQHATHbaN FDNFQ^EHB@ MN "Q@RHK� )LONQS`MBH@ DBNMgLHB@� -DKGNQ@LDMSN CN LDHN� 0QNCTbaN

CD B@QMD� 0QNCTbaN CD KDHSD� .TSQHbaN @MHL@K D !FQNRSNKfFHB@� 6@KNQ CNR @KHLDMSNR� (HCQ@SNR CD B@QANMN
 FNQCTQ@R D OQNSDeM@R� -@BQN D LHBQN DKDLDMSNR

LHMDQ@HR� 6HS@LHM@R� #NMBDMSQ@CNR D UNKTLNRNR� &NQL@baN D L@MDIN CD O@RS@FDL� &NQQ@FDHQ@R 	FQ@LeMD@R D KDFTLHMNR@R
� %MRHK@FDL D EDM@baN &H�

RHNO@SNKNFH@ C@ 2DOQNCTbaN D )MRDLHM@baN !QSHEHBH@K� !M@SNLH@ D EHRHNKNFH@ CN @O@QDKGN QDOQNCTSNQ� 'DRS@baN
 O@QSN D K@BS@baN� -cSNCNR CD CH@FMfRSHBN
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 OQNLNbaN
 OQDUDMbaN


QDBTODQ@baN C@ R@iCD D QDHMRDQbaN RNBH@K C@ ONOTK@baN� $DRDMUNKUDQ @SHUHC@CDR CD @SDMbaN D @RRHRSdMBH@ _ R@iCD RDFTMCN NR OQHMBeOHNR CN 3HRSDL@

�MHBN CD 3@iCD 	353

 BNMENQLD @R MDBDRRHC@CDR C@R ODRRN@R
 HMCDODMCDMSD C@ E@HW@ DS^QH@
 FdMDQN
 NQHDMS@baN RDWT@K
 E@RD CN BHBKN CD UHC@
 DRS@�

CN CD R@iCD
 BNMCHbaN RNBHNDBNMgLHB@
 DRBNK@QHC@CD
 KHLHS@baN EeRHB@
 HMSDKDBST@K
 ETMBHNM@K D NTSQ@R� 2D@KHY@Q BNMRTKS@R
 @U@KH@bhDR D QD@U@KH@bhDR CN

O@BHDMSD
 DL SNC@R @R E@RDR C@ UHC@
 BNKGDQ C@CNR
 RNKHBHS@Q
 DWDBTS@Q D HMSDQOQDS@Q DW@LDR BNL N NAIDSHUN CD SQ@S@Q @R CHRETMbhDR MN B@LON C@ SDQ@OH@

NBTO@BHNM@K
 DL SNC@ RT@ DWSDMRaN D BNLOKDWHC@CD D DRS@ADKDBDQ OQNFMfRSHBN
 QD@U@KH@Q BNMCTS@R D CDBHCHQ ODK@ @KS@� $DRDLODMG@Q @SHUHC@CDR ScBMH�

B@R BNMBDQMDMSDR _ ^QD@ CD @ST@baN D ODQLHSHQ @ HMBNQONQ@baN CD MNU@R OQ^SHB@R @ CHUDQR@R E@RDR CN BHBKN CD UHC@
 ADL BNLN @ @SDMbaN @ ONOTK@bhDR

DRODBeEHB@R� !ST@Q DL #DMSQ@HR CD 2DFTK@baN D M@ HMSDQKNBTbaN ITMSN @NR MiBKDNR HMSDQMNR CD QDFTK@baN
 CDMSQN CD RT@ BNLODSdMBH@ OQNEHRRHNM@K� #N�

MGDBDQ D @ST@Q DL SDQQHSfQHN CDEHMHCN
 C@Q @ONHN _R DPTHODR C@R 5MHC@CDR -TMHBHO@HR CD 3@iCD M@ HCDMSHEHB@baN CD O@QBDHQNR D QDBTQRNR BNLTMHS^QHNR


O@Q@ OQNLNUDQ @bhDR HMSDQRDSNQH@HR� 2D@KHY@Q UHRHS@ CNLHBHKH@Q
 DL QDCD CD @SDMbaN A^RHB@
 QDCD GNROHS@K@Q
 @LATK@SNQH@K D NTSQNR PTD RDI@L MDBDRR^QHNR�

!BNLO@MG@Q N CDRDMUNKUHLDMSN C@ BQH@Mb@ D OQNONQ
 PT@MCN MDBDRR^QHN
 @ @CDPT@baN CN @LAHDMSD CNLHBHKH@Q _R BNMCHbhDR MDBDRR^QH@R O@Q@ PTD DK@

QDBDA@ @ DRSHLTK@baN DRRDMBH@K @N RDT CDRDMUNKUHLDMSN� %K@ANQ@Q @SDRS@CNR
 CDBK@Q@bhDR
 CH@FMfRSHBNR
 HMENQL@bhDR ScBMHB@R
 QDK@SfQHNR D CDL@HR CN�

BTLDMSNR KDF@HR BNL @R HMENQL@bhDR MDBDRR^QH@R
 BNMENQLD MDBDRRHC@CD
 BNL QDRODHSN @ OQDLHRR@R ScBMHB@R D cSHB@R� 0QDRS@Q DRBK@QDBHLDMSNR
 CHQHLHQ

CiUHC@R D NQHDMS@Q N TRT^QHN D NR RDTR E@LHKH@QDR PT@MSN RT@R @SHSTCDR D QDRONMR@AHKHC@CDR MN OQNBDRRN SDQ@OdTSHBN� %MB@LHMG@Q N O@BHDMSD
 PT@MCN MD�

BDRR^QHN
 @ NTSQNR OQNEHRRHNM@HR
 @ EHL CD DRS@ADKDBDQ TL MeUDK CD BNNODQ@baN D QDK@BHNM@LDMSN BNL NR CDL@HR LDLAQNR C@ DPTHOD CD R@iCD� 0QNOHBH@Q

N CDRDMUNKUHLDMSN
 SQ@S@LDMSN D QD@AHKHS@baN CD TRT^QHNR NT FQTONR PTD MDBDRRHSDL CD BTHC@CNR
 EeRHBNR
 RDMRNQH@HR
 ORHBNKfFHBNR D�NT RNBH@HR
 CD ENQL@

@ OQNLNUDQ D @LOKH@Q N RDT CDRDLODMGN
 ADL�DRS@Q
 @TSNMNLH@ D O@QSHBHO@baN RNBH@K
 ADL BNLN ONQ QD@KHY@Q CDL@HR @M^KHRDR ScBMHB@R QDK@BHNM@C@R _

^QD@ CD ENQL@baN� !M@KHR@Q @SHUHC@CDR RNA N @RODBSN BHMDRHNKfFHBN
 @M@SNLNEHRHNKfFHBN
 ORHBNRRNBH@K D BTKSTQ@K
 BNL N NAIDSHUN CD TR@Q @CDPT@C@LDMSD

SDLON
 DMDQFH@
 @SDMbaN D HMSDQDRRDR CN TRT^QHN D CN FQTON
 BNL @ EHM@KHC@CD CD @SHMFHQ @ HMCDODMCdMBH@ MN @LAHDMSD RNBH@K
 CNLcRSHBN
 CN SQ@A@KGN D

CN K@YDQ� /QHDMS@Q D DRBK@QDBDQ FDRS@MSDR
 LaDR
 O@HR
 E@LHKH@QDR D ODRRN@R PTD CDRDMUNKUDL @SHUHC@CDR D BNMUHUDL BNL @ BQH@Mb@
 RNAQD N OQNBDRRN CD

CDRDMUNKUHLDMSN D DRSHLTK@baN DRRDMBH@K� $DSDBS@Q D @U@KH@Q BQH@Mb@R BNL @SQ@RN MN CDRDMUNKUHLDMSN NT BNL CDEHBHdMBH@ I^ HMRS@K@CNR
 DRS@ADKDBDMCN

OK@MNR D OQNIDSNR CD @SHUHC@CDR DRODBeEHB@R� 2D@KHY@Q NQHDMS@bhDR SDfQHB@R D OQ^SHB@R _R LaDR
 O@HR D ODRRN@R PTD SQ@A@KG@L CHQDS@LDMSD BNL @ BQH@Mb@

PTD @OQDRDMS@ @SQ@RN MN CDRDMUNKUHLDMSN NT c ONQS@CNQ@ CD RDPTDK@R
 RNAQD @R @SHUHC@CDR L@HR @CDPT@C@R
 ADL BNLN RNAQD @ L@MDHQ@ CD CDRDMUNKUd�

K@R O@Q@ PTD RD @SHMI@ N NAIDSHUN CDRDI@CN� %K@ANQ@Q L@SDQH@K CD @ONHN RNBHNODC@FfFHBN O@Q@ NQHDMS@baN _ DPTHOD D _ BNLTMHC@CD� 0QNLNUDQ @SHUHC@CDR

ITMSN _ ODRRN@ HCNR@ O@Q@ @ L@MTSDMbaN D CDRDMUNKUHLDMSN CD G@AHKHC@CDR SDMCN DL UHRS@ @ @TSNU@KNQHY@baN D OQDUDMbaN CD ONRReUDHR HMB@O@BHC@CDR�

0K@MDI@Q @SHUHC@CDR HMCHUHCT@HR NT DL ODPTDMNR FQTONR D DRS@ADKDBDQ @R S@QDE@R CD @BNQCN BNL @R OQDRBQHbhDR SDQ@OdTSHB@R NBTO@BHNM@HR� 0QDRBQDUDQ

D ONRRHAHKHS@Q N TRN CD QDBTQRNR CD SDBMNKNFH@ @BNLO@MG^UDK
 BNMEDBBHNM@Q @C@OS@bhDR O@Q@ TSDMReKHNR MDBDRR^QHNR O@Q@ N CDRDLODMGN C@R !SHUHC@CDR

CD 6HC@ $H^QH@ 	!6$

 !SHUHC@CDR )MRSQTLDMS@HR CD 6HC@ $H^QH@ 	!)6$

 !SHUHC@CDR CD 4Q@A@KGN D ,@YDQ� $DRDMUNKUDQ D BNMCTYHQ OQNFQ@L@R QDBQD@SHUNR

CD OQDUDMbaN
 OQNLNbaN CD R@iCD D PT@KHC@CD CD UHC@ CN O@BHDMSD
 D�NT SQ@A@KG@Q M@ KfFHB@ C@ BKeMHB@ @LOKH@C@
 ONQ LDHN CD TL@ OQ^SHB@ SQ@MRCHRBHOKH�

M@Q
 BNL O@QSHBHO@baN @SHU@ M@ BNMRSQTbaN CD OK@MN SDQ@OdTSHBN RHMFTK@Q C@R ODRRN@R BNL RNEQHLDMSN LDMS@K D�NT BNLONQS@LDMS@K� %K@ANQ@Q O@QDBDQDR


HMENQLDR ScBMHBNR D QDK@SfQHNR
 BNL QD@KHY@baN CD ODRPTHR@R
 DMSQDUHRS@R D NARDQU@bhDR
 D RTFDQHQ LDCHC@R O@Q@ HLOK@MS@baN
 CDRDMUNKUHLDMSN D @ODQ�

EDHbN@LDMSN CD @SHUHC@CD DL RT@ ^QD@ CD @ST@baN� 0@QSHBHO@Q C@R @SHUHC@CDR @CLHMHRSQ@SHU@R
 CD BNMSQNKD D CD @ONHN QDEDQDMSDR _ RT@ ^QD@ CD @ST@baN�

0@QSHBHO@Q C@R @SHUHC@CDR CD SQDHM@LDMSN D @ODQEDHbN@LDMSN C@ DPTHOD CD R@iCD O@Q@ PTD ONRR@ HCDMSHEHB@Q RHM@HR CD @SQ@RN MN CDRDMUNKUHLDMSN D
 @RRHL


QD@KHY@Q @R NQHDMS@bhDR D DMB@LHMG@LDMSNR MDBDRR^QHNR� 0@QSHBHO@Q CD FQTONR CD SQ@A@KGN D�NT QDTMHhDR BNL TMHC@CDR C@ 0QDEDHSTQ@ D NTSQ@R DMSHC@�

CDR OiAKHB@R D O@QSHBTK@QDR
 BNL DWONRHbhDR RNAQD RHST@bhDR D�NT OQNAKDL@R HCDMSHEHB@CNR� /OHM@Q D NEDQDBDQ RTFDRShDR
 ADL BNLN QDUHR@Q D CHRBTSHQ

SQ@A@KGNR ScBMHBN�BHDMSeEHBNR O@Q@ EHMR CD ENQLTK@baN CD CHQDSQHYDR
 OK@MNR D OQNFQ@L@R CD SQ@A@KGN ITMSN @N -TMHBeOHN� &@YDQ TRN CNR %PTHO@LDMSNR CD

0QNSDbaN )MCHUHCT@K 	%0)R
 @CDPT@CNR
 BNLN LDCHC@ OQDUDMSHU@ @N BNMSQNKD CD HMEDBbaN
 MNR TRT^QHNR D MN OQNEHRRHNM@K� !ST@Q DL BNMENQLHC@CD BNL @R

MNQL@R D OQNBDCHLDMSNR CD AHNRRDFTQ@Mb@� 0@QSHBHO@Q C@ NQHDMS@baN
 CDRDMUNKUHLDMSN D RTODQUHRaN CD @bhDR DL R@iCD O@Q@ @KTMNR CD BTQRNR ScBMHBNR


��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD



CD FQ@CT@baN D OfR�FQ@CT@baN 	DRODBH@KHY@baN D QDRHCdMBH@

 ONQ ENQb@ C@ DWHFdMBH@ BTQQHBTK@Q @B@CdLHB@ D ,DH &DCDQ@K M�r ���������� D DL BNMENQLHC@�

CD BNL @R 2DRNKTbhDR CN #NMRDKGN &DCDQ@K CD &HRHNSDQ@OH@ D 4DQ@OH@ /BTO@BHNM@K 	#/&&)4/
 UHFDMSDR� -HMHRSQ@Q O@KDRSQ@R
 BTQRNR
 NEHBHM@R
 @SHUHC@CDR

DL FQTON D BNLTMHS^QH@R
 PT@MCN RNKHBHS@CN D DL BNMENQLHC@CD BNL @R 2DRNKTbhDR CN #/&&)4/ UHFDMSDR� )MBDMSHU@Q D @RRDRRNQ@Q N BNMSQNKD RNBH@K

DL RT@ ^QD@ CD @ST@baN O@Q@ OQNLNUDQ @ O@QSHBHO@baN CNR RDFLDMSNR DMUNKUHCNR� !ST@Q DL BNMENQLHC@CD BNL @R MNQL@R CD PT@KHC@CD D RDFTQ@Mb@

@N @SDMCHLDMSN @N TRT^QHN
 E@LeKH@ D BNLTMHC@CD BNL YDKN ODK@ cSHB@
 RHFHKN OQNEHRRHNM@K D U@KNQDR RNBH@HR� $DRDLODMG@Q @SHUHC@CDR CD @ONHN _ FDRSaN

D NTSQ@R BNQQDK@S@R @N B@QFN� 2D@KHY@Q @ @U@KH@baN CD DCTB@MCNR M@ RT@ ^QD@ CD @ST@baN D DLHSHQ O@QDBDQ CH@FMfRSHBN� !RRDRRNQ@Q NR OQNFQ@L@R DCT�

B@BHNM@HR PT@MSN _ TSHKHY@baN CD L@SDQH@HR NT DPTHO@LDMSNR PTD BNMSQHAT@L O@Q@ @ QDBTODQ@baN CNR DCTB@MCNR BNL CDEHBHdMBH@� %K@ANQ@Q OQNFQ@L@R

CD @SDMCHLDMSN SDQ@OdTSHBN @NR DCTB@MCNR BNL CDEHBHdMBH@
 CD @BNQCN BNL RHST@bhDR DRODBeEHB@R� /QHDMS@Q @ E@LeKH@ PT@MSN _ DWDBTbaN CD @SHUHC@CDR

BNSHCH@M@R PTD BNMSQHAT@L MN OQNBDRRN CD DCTB@baN D�NT QD@AHKHS@baN CN DCTB@MCN� 0@QSHBHO@Q ITMSN _ BNLTMHC@CD CD @bhDR PTD UHRDL @ OQDUDMbaN


HCDMSHEHB@baN
 DMB@LHMG@LDMSN D @SDMCHLDMSN CD DCTB@MCNR BNL CDEHBHdMBH@� !BNLO@MG@Q N CDRDMUNKUHLDMSN CN DCTB@MCN MN DMRHMN QDFTK@Q D�NT DL

LNC@KHC@CDR CD @SDMCHLDMSN DL %CTB@baN %RODBH@K� 0@QSHBHO@Q CD DPTHOD LTKSHOQNEHRRHNM@K
 O@Q@ @ @U@KH@baN CH@FMfRSHB@
 DRSTCN CD B@RN
 @SDMCHLDMSN

D DMB@LHMG@LDMSN CD DCTB@MCNR
 CDMSQN CD RT@ BNLODSdMBH@ OQNEHRRHNM@K� %K@ANQ@Q D @M@KHR@Q QDK@SfQHNR CD @U@KH@baN CN CDRDMUNKUHLDMSN CNR DCTB@M�

CNR M@ RT@ ^QD@ CD @ST@baN D DL BNMENQLHC@CD BNL @R 2DRNKTbhDR CN #/&&)4/ UHFDMSDR� !ST@Q DL BNMENQLHC@CD BNL @R MNQL@R CD PT@KHC@CD D

RDFTQ@Mb@ @N @SDMCHLDMSN CNR DCTB@MCNR D YDK@Q ODK@ cSHB@
 RHFHKN OQNEHRRHNM@K D U@KNQDR RNBH@HR� $DRDLODMG@Q @SHUHC@CDR CD @ONHN _ FDRSaN D NTSQ@R

BNQQDK@S@R @N B@QFN� 0NRSTQ@ EeRHB@� N SQ@A@KGN c DWDBTS@CN RDMS@CN
 DL Oc
 O@Q@CN D CD@LATK@MCN� $DRKNB@LDMSN� M@ GNQHYNMS@K
 ADL BNLN @BKHUD D�

NT CDBKHUD 	PT@MCN GNTUDQ
� $HRBQHLHM@baN UHRT@K
 NKE@SfQH@
 @TCHSHU@ D S^BSHK� 5RN C@ UHRaN
 @TCHbaN
 NKE@SN D CDRSQDY@ L@MT@K� -NAHKHY@baN CD LDLAQNR

RTODQHNQDR 	L@HNQ CDL@MC@

 LDLAQNR HMEDQHNQDR D BNKTM@ UDQSDAQ@K 	DL U@QH@C@R HMSDMRHC@CDR D EQDPTdMBH@R
� 5RN C@ UNY� -DLfQH@� B@O@BHC@CD CD

@CPTHQHQ
 @QL@YDM@Q D QDBTODQ@Q HMENQL@bhDR CHRONMeUDHR� %WOQDRRaN NQ@K D DRBQHS@� G@AHKHC@CD CD BNLTMHB@Q�RD UDQA@KLDMSD D ONQ LDHN C@ DRBQHS@
 CD

LNCN @ DRS@ADKDBDQ @ BNLOQDDMRaN D @ OQNCTbaN CD BNMGDBHLDMSN� /QF@MHY@baN� G@AHKHC@CD DL CDRDMUNKUDQ TL SQ@A@KGN CD ENQL@ DK@ANQ@C@
 OK@MD�

I@C@ D RHRSDL@SHY@C@� )MHBH@SHU@� B@O@BHC@CD CD DLOQDDMCDQ
 OQNONQ MNU@R HCDH@R D CD @CNS@Q ONRSTQ@R HMNU@CNQ@R� %LO@SH@� B@O@BHC@CD CD CDRDMUNKUDQ

@ RDMRHAHKHC@CD RNBH@K M@R HMSDQ@bhDR
 @ O@QSHQ C@ BNLOQDDMRaN GTL@M@ D @C@OS@baN _R CHUDQR@R RHST@bhDR D CHEDQDMSDR BNMSDWSNR RNBHNBTKSTQ@HR� (@AH�

KHC@CD RNBH@K� B@O@BHC@CD CD @ST@Q DL @bhDR PTD DMUNKU@L DPTHODR CD SQ@A@KGN D�NT NTSQNR fQFaNR NT HMRSHSTHbhDR D DRS@ADKDBDQ ANL QDK@BHNM@LDMSN

HMSDQODRRN@K
 BNL BNLTMHB@baN @RRDQSHU@ D ODQSHMDMSD EQDMSD @NR CHEDQDMSDR @LAHDMSDR RNBHNBTKSTQ@HR� !C@OS@AHKHC@CD� B@O@BHC@CD CD N HMCHUeCTN @C@OS@Q

RT@ @ST@baN OQNEHRRHNM@K D BNLONQS@LDMSN @NR CHUDQRNR BNMSDWSNR RNBH@HR D CDLNMRSQ@Q @SHSTCDR CD LNCDQ@baN
 ONRSTQ@R CD LDCH@baN D RDMRN BQeSHBN�

#NMSQNKD DLNBHNM@K� G@AHKHC@CD CD QDBNMGDBDQ @R OQfOQH@R DLNbhDR CH@MSD CD TL DRSeLTKN NT CD RHST@bhDR CD OQDRRaN D BNMSQNK^�K@R CD ENQL@ PTD MaN

HMSDQEHQ@L MN CDRDMUNKUHLDMSN C@R @SHUHC@CDR OQNEHRRHNM@HR CH@MSD CNR CHEDQDMSDR BNMSDWSNR RNBHNBTKSTQ@HR� #@O@BHC@CD CD @M^KHRD D ReMSDRD� G@AHKHC@CD

CD OQNCTYHQ HMENQL@bhDR D BNMGDBHLDMSNR @ O@QSHQ C@ @M^KHRD CD C@CNR
 PTD MDL RDLOQD DRSaN QDK@BHNM@CNR CD L@MDHQ@ fAUH@
 D SQ@MRLHSHQ DL RDT SDWSN

NT CHRBTQRN @ PT@MSHC@CD CD HMENQL@bhDR MDBDRR^QH@ O@Q@ RDQ BNLOQDDMCHCN� 4NKDQ`MBH@ _ EQTRSQ@baN� KHC@Q BNL RHST@bhDR CD HMRS@AHKHC@CD D CD OQDRRaN

EQDMSD _R CDL@MC@R CD SQ@A@KGN D CDLNMRSQ@Q DPTHKeAQHN D L@STQHC@CD DLNBHNM@K MN L@MDIN CD RHST@bhDR PTD DMUNKU@L DWODBS@SHU@R MaN R@SHREDHS@R�

&KDWHAHKHC@CD� #@O@BHC@CD CD @C@OS@baN @ CHEDQDMSDR RHST@bhDR
 ODRRN@R D FQTONR D SQ@A@KG@Q CD L@MDHQ@ DEHB@Y� %MUNKUD TL@ E@BHKHC@CD M@ BNLOQDDM�

RaN CD ONMSNR CD UHRS@ D CD ONRSTQ@R CHEDQDMSDR
 BNL @C@OS@baN M@ @ANQC@FDL BNMENQLD @ RHST@baN� )LONRHbaN D @BDHS@baN CD KHLHSDR� B@O@BHC@CD CD

QDRODHSN _R MNQL@R CD BNMUHUdMBH@ MN DRO@bN C@R QDK@bhDR HMRSHSTBHNM@HR D HMSDQODRRN@HR� #NLONQS@LDMSN cSHBN� @FHQ BNL SQ@MRO@QdMBH@ D HMSDFQHC@CD

DL RT@R @bhDR
 CDBHRhDR D QDK@bhDR
 O@TS@C@R RDLOQD MN HMSDQDRRD OiAKHBN� :DK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD� %WDBTS@Q NTSQ@R S@QDE@R

BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�3DBQDS@QH@�-TMHBHO@K�CD�3@iCD
�BNLO@SeUDHR�BNL�@R�@SQHATHbhDR�CN�B@QFN�

#@QFN��$DMSHRS@

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ QDBDOBHNM@Q D HCDMSHEHB@Q N O@BHDMSD
 DWOKHB@MCN NR OQNBDCHLDMSNR @ RDQDL QD@KHY@CNR� DK@ANQ@Q CH@FMfRSHBN D

OQNFMfRSHBN D SQ@S@LDMSN C@R @EDBbhDR C@ B@UHC@CD ATB@K� DW@LHM@Q D HCDMSHEHB@Q @KSDQ@bhDR CD B@ADb@ D ODRBNbN
 HCDMSHEHB@MCN @ DWSDMRaN D OQNETM�

CHC@CD CNR OQNAKDL@R CDSDBS@CNR� DWDBTS@Q OQNBDCHLDMSNR OQDUDMSHUNR DMUNKUDMCN Q@RO@FDL
 KHLODY@ D ONKHLDMSN CNR CDMSDR D FDMFHU@R� DK@ANQ@Q

OQNBDCHLDMSNR DCTB@SHUNR HMCHUHCT@HR D BNKDSHUNR CD OQDUDMbaN _ R@iCD ATB@K� BNNQCDM@Q D NQHDMS@Q @R @SHUHC@CDR @TWHKH@QDR CN BNMRTKSfQHN CDMS^QHN DL

OQNBDCHLDMSNR HMCHUHCT@HR D BNKDSHUNR CD AHNRRDFTQ@Mb@� DWDBTS@Q BTQ@SHUNR DMUNKUDMCN DWNCNMSH@ CD Q@eYDR D CDMSDR
 CQDM@FDL CD @ARBDRRNR
 RTSTQ@R

CD SDBHCNR LNKDR D QDRS@TQ@baN CD B^QHDR CDMS^QH@R� OQDRBQDUDQ NT @CLHMHRSQ@Q LDCHB@LDMSNR� DK@ANQ@Q MNQL@R D OQNBDCHLDMSNR ScBMHBNR D @CLHMHRSQ@�

SHUNR� @ST@Q DL DPTHOD LTKSHOQNEHRRHNM@K MN CDRDMUNKUHLDMSN CD OQNIDSNR SDQ@OdTSHBNR DL 5MHC@CDR CD 3@iCD� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@�

AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� DWDBTS@Q NTSQ@R

S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�3DBQDS@QH@�-TMHBHO@K�CD�3@iCD
�BNLO@SeUDHR�BNL�@R�@SQHATHbhDR�CN�B@QFN�

#@QFN��03)#�,/'/�%�03)#�,/'/�%-�).4%26%.[t/�!"!

$DRDMUNKUDQ @SHUHC@CDR CD OK@MDI@LDMSN
 RTODQUHRaN
 BNNQCDM@baN
 DWDBTbaN
 @U@KH@baN D ODRPTHR@ HMDQDMSDR _ OQNEHRRaN CD ORHBfKNFN
 CD LNCN @

@AQ@MFDQ SNC@R @R E@RDR CN BHBKN UHS@K D DMUNKUDQ CHEDQDMSDR ^QD@R CD @OKHB@baN
 ADL BNLN ITMSN _R QDCDR HMSQ@ D HMSDQRDSNQH@HR� $DRDLODMG@Q @SHUHC@CDR

ScBMHB@R QDK@SHU@R _ RT@ ENQL@baN OQNEHRRHNM@K
 BNMENQLD OQNSNBNKNR DRS@ADKDBHCNR NT QDBNMGDBHCNR ODK@ HMRSHSTHbaN D CDRDMUNKUDQ @bhDR PTD UHRDL _

OQNSDbaN
 OQNLNbaN
 OQDUDMbaN
 QDBTODQ@baN C@ R@iCD D QDHMRDQbaN RNBH@K C@ ONOTK@baN� $DRDMUNKUDQ @SHUHC@CDR CD @SDMbaN D @RRHRSdMBH@ _ R@iCD RD�

FTMCN NR OQHMBeOHNR CN 3HRSDL@ �MHBN CD 3@iCD 	353

 BNMENQLD MDBDRRHC@CDR C@R ODRRN@R
 HMCDODMCDMSD C@ E@HW@ DS^QH@
 FdMDQN
 NQHDMS@baN RDWT@K


E@RD CN BHBKN CD UHC@
 DRS@CN CD R@iCD
 BNMCHbaN RNBHNDBNMgLHB@
 DRBNK@QHC@CD
 KHLHS@baN EeRHB@
 HMSDKDBST@K
 ETMBHNM@K D NTSQ@R� 0QNBDCDQ @BNKGHLDMSN


NQHDMS@baN
 @U@KH@baN D @SDMCHLDMSN
 RDI@ HMCHUHCT@K
 DL FQTON NT DL BNLTMHC@CD
 CD LNCN @ ODQLHSHQ @ HMBNQONQ@baN CD MNU@R OQ^SHB@R
 ADL BNLN @

@SDMbaN @ ONOTK@bhDR DRODBeEHB@R� #NMGDBDQ D @ST@Q DL SDQQHSfQHN CDEHMHCN
 BNL @ONHN _R DPTHODR C@R 5MHC@CDR -TMHBHO@HR CD 3@iCD 	5-3R
 M@ HCDMSH�

EHB@baN CD O@QBDHQNR D QDBTQRNR BNLTMHS^QHNR
 O@Q@ OQNLNUDQ @bhDR HMSDQRDSNQH@HR� 2D@KHY@Q D @ONH@Q FQTONR NODQ@SHUNR D FQTONR ENB@HR DL R@iCD LDMS@K

O@Q@ TRT^QHNR D E@LHKH@QDR
 BNL HMRSQTLDMS@KHY@baN C@R DPTHODR O@Q@ @ QD@KHY@baN CNR LDRLNR D BNL @TLDMSN C@ QDRNKTSHUHC@CD C@ !SDMbaN 0QHL^QH@ _

3@iCD 	!03
� 0QDRS@Q @SDMCHLDMSN HMCHUHCT@K NT DL FQTON DL CHUDQR@R @ANQC@FDMR
 ENQMDBDMCN BTHC@CNR HMSDFQ@HR
 BNMENQLD @R MDBDRRHC@CDR
 BHQBTMR�

S`MBH@R D HMCHUHCT@KHC@CDR CNR TRT^QHNR D OQHL@Q ODK@ fSHB@ C@ R@iCD HMSDFQ@K� 2D@KHY@Q
 PT@MCN B@AeUDK
 @ OQDRS@baN CD RDQUHbNR ONQ LDHNR SDBMNKfFHBNR

C@ HMENQL@baN D BNLTMHB@baN
 CD L@MDHQ@ ReMBQNM@ NT @RReMBQNM@
 BNMENQLD QDRNKTbaN CN #NMRDKGN &DCDQ@K CD 0RHBNKNFH@ 	#&0
� 5SHKHY@Q LDHNR HM�

UDRSHF@SHUNR
 CH@FMfRSHBNR D SDQ@OdTSHBNR CHRONMeUDHR D @BNLO@MG@Q N BTHC@CN DL R@iCD C@R ODRRN@R D�NT BNMITMSN ONOTK@BHNM@K� !ONH@Q NR BTHC@CNR

QDBDAHCNR ODKN TRT^QHN PTD RD DMBNMSQ@ RNA RT@ QDRONMR@AHKHC@CD
 MNR CHUDQRNR ONMSNR CD @SDMbaN� 2DFHRSQ@Q CDUHC@LDMSD NR @SDMCHLDMSNR D @bhDR DL

OQNMST^QHN DKDSQgMHBN
 DL BNMRNM`MBH@ BNL N BfCHFN CD cSHB@ OQNEHRRHNM@K
 BNL @ TSHKHY@baN CN RHRSDL@ CD HMENQL@baN� 2DFHRSQ@Q C@CNR RTAIDSHUNR D 2D@�

KHY@Q D @ONH@Q FQTONR NODQ@SHUNR D FQTONR ENB@HR DL R@iCD LDMS@K O@Q@ TRT^QHNR D E@LHKH@QDR
 BNL HMRSQTLDMS@KHY@baN C@R DPTHODR O@Q@ @ QD@KHY@baN CNR

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD



LDRLNR D BNL @TLDMSN C@ QDRNKTSHUHC@CD C@ !SDMbaN 0QHL^QH@ _ 3@iCD 	!03
� 0QDRS@Q @SDMCHLDMSN HMCHUHCT@K NT DL FQTON DL CHUDQR@R @ANQC@FDMR


ENQMDBDMCN BTHC@CNR HMSDFQ@HR
 BNMENQLD @R MDBDRRHC@CDR
 BHQBTMRS`MBH@R D HMCHUHCT@KHC@CDR CNR TRT^QHNR D OQHL@Q ODK@ fSHB@ C@ R@iCD HMSDFQ@K� 2D@KHY@Q


PT@MCN B@AeUDK
 @ OQDRS@baN CD RDQUHbNR ONQ LDHNR SDBMNKfFHBNR C@ HMENQL@baN D BNLTMHB@baN
 CD L@MDHQ@ ReMBQNM@ NT @RReMBQNM@
 BNMENQLD QDRNKT�

baN CN #NMRDKGN &DCDQ@K CD 0RHBNKNFH@ 	#&0
� 5SHKHY@Q LDHNR HMUDRSHF@SHUNR
 CH@FMfRSHBNR D SDQ@OdTSHBNR CHRONMeUDHR D @BNLO@MG@Q N BTHC@CN DL R@iCD

C@R ODRRN@R D�NT BNMITMSN ONOTK@BHNM@K� !ONH@Q NR BTHC@CNR QDBDAHCNR ODKN TRT^QHN PTD RD DMBNMSQ@ RNA RT@ QDRONMR@AHKHC@CD
 MNR CHUDQRNR ONMSNR CD

@SDMbaN� 2DFHRSQ@Q CDUHC@LDMSD NR @SDMCHLDMSNR D @bhDR DL OQNMST^QHN DKDSQgMHBN
 DL BNMRNM`MBH@ BNL N BfCHFN CD cSHB@ OQNEHRRHNM@K
 BNL @ TSHKHY@baN

CN RHRSDL@ CD HMENQL@baN� 2DFHRSQ@Q C@CNR RTAIDSHUNR D NAIDSHUNR RDFTHCNR C@ @M^KHRD D CH@FMfRSHBN CN B@RN
 @RRHL BNLN OK@MNR SDQ@OdTSHBNR OQNONR�

SNR� %MB@LHMG@Q TRT^QHNR @ NTSQNR ONMSNR CD @SDMbaN
 RDFTMCN @ MDBDRRHC@CD
 CHRONMHAHKHC@CD D OQNSNBNKNR CD @RRHRSdMBH@
 DL RDTR CHUDQRNR FQ@TR CD

BNLOKDWHC@CD
 ONQ LDHN CD @QSHBTK@baN CN BTHC@CN _ R@iCD LDMS@K D CD BNLONQS@LDMSN BNL CDL@HR OQNEHRRHNM@HR D ONMSNR CD @SDMbaN _ R@iCD� 2D@KHY@Q

NQHDMS@baN D @ONHN ScBMHBN _R QDCDR CD @ONHN NT @RRHRSDMBH@HR PTD RDI@L QDRONMR^UDHR NT O@QSHBHODL CN BTHC@CN CD ODRRN@R DL RNEQHLDMSN LDMS@K� !ST@Q

DL #DMSQ@HR CD 2DFTK@baN D M@ HMSDQKNBTbaN ITMSN @NR MiBKDNR HMSDQMNR CD QDFTK@baN� 2D@KHY@Q @SDMCHLDMSNR @ RHST@bhDR CD BQHRD D DLDQFDMBH@HR
 BNLN

RTONQSD
 @N HMBNQONQ@Q OQ^SHB@R
 SDBMNKNFH@R D OQNBDRRNR CD SQ@A@KGN @ ADL CN RDQUHbN OiAKHBN O@Q@ @ ONOTK@baN D SQ@A@KG@CNQDR� %K@ANQ@Q @SDRS@CNR


CDBK@Q@bhDR
 CH@FMfRSHBNR
 HMENQL@bhDR ScBMHB@R
 QDK@SfQHNR D CDL@HR CNBTLDMSNR KDF@HR BNL @R HMENQL@bhDR MDBDRR^QH@R
 BNMENQLD MDBDRRHC@CD
 BNL

QDRODHSN @ OQDLHRR@R ScBMHB@R D cSHB@R� #NMGDBDQ
 OK@MDI@Q D DWDBTS@Q OK@MNR D OQNFQ@L@R MN `LAHSN C@ R@iCD LDMS@K
 DMUNKUDMCN @SHUHC@CDR D DRSQ@Sc�

FH@R CD OQNLNbaN
 OQDUDMbaN
 QD@AHKHS@baN D QDHMRDQbaN RNBH@K� #NMGDBDQ
 OK@MDI@Q D DWDBTS@Q OK@MNR D OQNFQ@L@R
 O@Q@ DRSHLTK@Q L@HNQ OQNCTSHUHC@CD MN

SQ@A@KGN
 QD@KHY@baN D R@SHRE@baN ODRRN@K
 MN PTD DMUNKUD HMCHUeCTNR D FQTONR� !ST@Q M@ DPTHOD LTKSHOQNEHRRHNM@K BNL N NAIDSHUN CD OK@MDI@Q
 OQNFQ@L@Q


DWDBTS@Q D @U@KH@Q @SHUHC@CDR CD DCTB@baN D OQNLNbaN DL R@iCD
 OQDUDMbaN CD CNDMb@R
 SQ@S@LDMSN
 QD@AHKHS@baN D QDHMRDQbaN RNBH@K� -@MSDQ NQF@MHY@�

CN N KNB@K CD SQ@A@KGN
 BNL YDKN ODKNR HMRTLNR
 L@SDQH@HR
 HMRSQTLDMS@HR D DPTHO@LDMSNR� !ST@Q DL BNMENQLHC@CD BNL @R MNQL@R D OQNBDCHLDMSNR CD

AHNRRDFTQ@Mb@� -HMHRSQ@Q O@KDRSQ@R
 BTQRNR
 NEHBHM@R
 @SHUHC@CDR DL FQTON D BNLTMHS^QH@R
 PT@MCN RNKHBHS@CN� 0@QSHBHO@Q CD BNLHRRhDR
 @bhDR BNMITMS@R

RNBHN@RRHRSDMBH@HR D FQTONR CD SQ@A@KGN� 2D@KHY@Q UHRHS@ CNLHBHKH@Q
 DL DPTHO@LDMSNR C@ 2DCD CD !SDMbaN 0RHBNRRNBH@K
 DL DPTHO@LDMSNR RNBHN@RRHRSDM�

BH@HR
 QDCD GNROHS@K@Q
 @LATK@SNQH@K D NTSQNR PTD RDI@L MDBDRR^QHNR� /EDQS@Q @ONHN ORHBNKfFHBN D @QSHBTK@Q @bhDR O@Q@ E@LHKH@QDR NT QDCDR CD @ONHN RNBH�

N@RRHRSDMBH@HR� !BNLO@MG@Q D NQHDMS@Q @ DWDBTbaN CD OQNIDSNR CDMSQN C@ ^QD@ ORHBNKfFHB@ D NTSQ@R @EHMR� %LHSHQ O@QDBDQ ScBMHBN DL OQNBDRRNR ITCHBH@HR


PT@MCN RNKHBHS@CN� 0@QSHBHO@Q C@ NQHDMS@baN
 CDRDMUNKUHLDMSN D RTODQUHRaN CD @bhDR DL R@iCD O@Q@ @KTMNR CD BTQRNR ScBMHBNR
 CD FQ@CT@baN D OfR�

FQ@CT@baN 	DRODBH@KHY@baN D QDRHCdMBH@

 ONQ ENQb@ C@ DWHFdMBH@ BTQQHBTK@Q @B@CdLHB@ D ,DH &DCDQ@K M�r ����������� )MBDMSHU@Q D @RRDRRNQ@Q N BNMSQNKD

RNBH@K DL RT@ ^QD@ CD @ST@baN O@Q@ OQNLNUDQ @ O@QSHBHO@baN CNR RDFLDMSNR DMUNKUHCNR� !ST@Q DL BNMENQLHC@CD BNL @R MNQL@R CD PT@KHC@CD D RDFT�

Q@Mb@ @N @SDMCHLDMSN @N TRT^QHN
 E@LeKH@ D BNLTMHC@CD
 BNL YDKN _ cSHB@
 RHFHKN OQNEHRRHNM@K D U@KNQDR RNBH@HR� 2D@KHY@Q @U@KH@baN ORHBNKfFHB@ D DLHRRaN

CD O@QDBDQ C@ B@O@BHC@CD K@ANQ@K DL B@MCHC@SNR MN DW@LD @CLHRRHNM@K
 PT@MCN RNKHBHS@CN ODK@ -DCHBHM@ /BTO@BHNM@K� !RRDRRNQ@Q NR OQNEHRRHNM@HR C@

^QD@ LcCHB@
 M@ @M^KHRD D HMSDQOQDS@baN CD K@TCNR D CH@FMfRSHBNR ORHBNKfFHBNR CD RDQUHCNQDR� 2D@KHY@Q DMSQDUHRS@ ORHBNKfFHB@
 BNL DK@ANQ@baN CD O@QDBDQ

CN @SDMCHLDMSN CD RDQUHCNQDR CN 0QNFQ@L@ CD 2D@AHKHS@baN /BTO@BHNM@K D O@QSHBHO@Q C@ QDTMHaN CD DPTHOD LTKSHOQNEHRRHNM@K O@Q@ BNMBKTRaN CN B@RN�

2D@KHY@Q @U@KH@baN ORHBNRRNBH@K
 ONQ RNKHBHS@baN C@ -DCHBHM@ /BTO@BHNM@K
 @ EHL CD @SDMCDQ @R MNQL@R QDFTK@LDMS@CNQ@R CNR fQFaNR BNLODSDMSDR
 O@Q@

OQNEHRRHNM@HR PTD @ST@L DL @SHUHC@CDR @CUDQR@R NT PTD MDBDRRHSDL CD @OSHChDR DRODBeEHB@R� 2D@KHY@Q @bhDR OQDUDMSHU@R D DCTB@SHU@R
 UHR@MCN @ QDCT�

baN CD QHRBNR ORHBNRRNBH@HR MN @LAHDMSD CD SQ@A@KGN� 2D@KHY@Q @U@KH@baN ORHBNKfFHB@
 PT@MCN RNKHBHS@CN ODK@ -DCHBHM@ /BTO@BHNM@K
 BNL @ EHM@KHC@CD CD

RTARHCH@Q DW@LDR LcCHBNR NBTO@BHNM@HR� 2D@KHY@Q @SDMCHLDMSN ORHBNKfFHBN @NR RDQUHCNQDR UeSHL@R CD UHNKdMBH@ MN @LAHDMSD CD SQ@A@KGN
 BNL N NAIDSHUN

CD OQDUDMHQ 4Q@MRSNQMN CN %RSQDRRD 0fR 4Q@TL^SHBN� -NMHSNQ@Q RDQUHCNQDR PTD @OQDRDMS@L SQ@MRSNQMNR LDMS@HR D�NT CDODMCdMBH@ PTeLHB@� %MB@LHMG@Q

D NQHDMS@Q NR RDQUHCNQDR PT@MSN @N @SDMCHLDMSN @CDPT@CN
 MN `LAHSN C@ R@iCD LDMS@K
 MNR MeUDHR CD OQDUDMbaN
 SQ@S@LDMSN D QD@AHKHS@baN NBTO@BHNM@K�

2D@KHY@Q ODRPTHR@R D OQNIDSNR MN `LAHSN C@ 3@iCD /BTO@BHNM@K D 0RHBNKNFH@ /QF@MHY@BHNM@K� %LHSHQ QDK@SfQHNR ORHBNKfFHBNR DL QDRONRS@ @ OQNBDRRNR

@CLHMHRSQ@SHUNR
 CDBNQQDMSDR CD BNMBTQRNR OiAKHBNR
 QD@AHKHS@baN OQNEHRRHNM@K D NTSQNR @RRTMSNR QDEDQDMSDR _ RT@ ^QD@ CD @ST@baN� -@MSDQ @ST@KHY@CN N

A@MBN CD C@CNR BNL HMENQL@bhDR QDK@SHU@R _ RT@ ^QD@ CD @ST@baN� %K@ANQ@Q QDK@SfQHNR
 CDLNMRSQ@SHUNR D NTSQNR CNBTLDMSNR MN `LAHSN NBTO@BHNM@K D NQ�

F@MHY@BHNM@K� 2D@KHY@Q ODRPTHR@R D @bhDR QDK@BHNM@C@R _ R@iCD CN SQ@A@KG@CNQ D RT@R BNMCHbhDR CD SQ@A@KGN� $DRDMUNKUDQ OQNFQ@L@R DCTB@BHNM@HR D CD

R@iCD LDMS@K O@Q@ @RRDFTQ@Q @ OQDRDQU@baN C@ R@iCD D C@ PT@KHC@CD CD UHC@ CN SQ@A@KG@CNQ� 2D@KHY@Q @SDMCHLDMSN ORHBNKfFHBN @ RDQUHCNQDR DL RHST@baN

CD @RRcCHN MN SQ@A@KGN� 2D@KHY@Q @U@KH@baN ORHBNKfFHB@ MNR B@RNR CD HMUDRSHF@baN CD CNDMb@ NBTO@BHNM@K PT@MCN RNKHBHS@CN ODK@ -DCHBHM@ /BTO@BHNM@K

@EHL CD RTARHCH@Q DW@LDR LcCHBNR NBTO@BHNM@HR� 0@QSHBHO@Q CD BNLHSdR BNL DPTHOD LTKSHOQNEHRRHNM@K O@Q@ N OK@MDI@LDMSN C@ NQF@MHY@baN CN @LAHDMSD CD

SQ@A@KGN D CDRDMUNKUHLDMSN NQF@MHY@BHNM@K� $DRDMUNKUDQ OQNFQ@L@R QDK@BHNM@CNR @ OQNCTSHUHC@CD MN SQ@A@KGN
 ONQ LDHN CD HCDMSHEHB@baN C@R RHST@bhDR

CDRE@UNQ^UDHR KHF@C@R @N @LAHDMSD
 _ NQF@MHY@baN D @NR E@SNQDR ORHBNRRNBH@HR DMUNKUHCNR� 0@QSHBHO@Q
 @RRDRRNQ@Q
 @BNLO@MG@Q D DK@ANQ@Q HMRSQTLDMSNR

O@Q@ N OQNBDRRN CD @U@KH@baN ODRRN@K
 BNL N NAIDSHUN CD RTARHCH@Q @R CDBHRhDR
 S@HR BNLN� OQNLNbhDR
 LNUHLDMS@baN CD ODRRN@K
 OK@MNR CD B@QQDHQ@


QDLTMDQ@baN
 OQNFQ@L@R CD SQDHM@LDMSN D CDRDMUNKUHLDMSN� 0@QSHBHO@Q D @RRDRRNQ@Q DRSTCNR
 OQNFQ@L@R D OQNIDSNR QDK@SHUNR _ NQF@MHY@baN CN SQ@A@KGN

D CDEHMHbaN CD O@OcHR NBTO@BHNM@HR� OQNCTSHUHC@CD
 QDLTMDQ@baN
 HMBDMSHUN
 QNS@SHUHC@CD
 @ARDMSDeRLN D DU@RaN DL QDK@baN @ HMSDFQ@baN ORHBNRRNBH@K

CNR HMCHUeCTNR D FQTONR CD SQ@A@KGN� $DSDQLHM@Q NR QDPTHRHSNR ORHBNKfFHBNR C@R @M^KHRDR OQNEHRRHNFQ^EHB@R CNR B@QFNR C@ 0QDEDHSTQ@ -TMHBHO@K 0NQSN CNR

'@iBGNR� %K@ANQ@Q @M^KHRD OQNEHRRHNFQ^EHB@ CNR B@QFNR CD B@QQDHQ@ C@ 0QDEDHSTQ@ -TMHBHO@K 0NQSN CNR '@iBGNR� %K@ANQ@Q
 DWDBTS@Q D @U@KH@Q
 DL DPTHOD

LTKSHOQNEHRRHNM@K
 OQNFQ@L@R CD CDRDMUNKUHLDMSN CD FDRSaN CD ODRRN@R� 2D@KHY@Q @ SQH@FDL CD BQH@Mb@R M@R DRBNK@R LTMHBHO@HR D M@ BNLTMHC@CD
 BNL

@M^KHRD C@ @M@LMDRD
 EHBG@ CD QDEDQdMBH@ D L@SDQH@K DRBNK@Q CN @KTMN
 O@Q@ EHMR CD @U@KH@baN� 2D@KHY@Q !U@KH@baN $H@FMfRSHB@ 0RHBNDCTB@BHNM@K D DK@AN�

Q@Q QDK@SfQHNR @ O@QSHQ CNR C@CNR KDU@MS@CNR� 2D@KHY@Q CDUNKTSHU@
 NQHDMS@Q @ E@LeKH@ D @ DRBNK@ PT@MSN @NR OQNBDCHLDMSNR @ RDQDL DEDSHU@CNR� 2DTMHQ�RD


PT@MCN MDBDRR^QHN
 BNL @ DPTHOD ODC@FfFHBN�@CLHMHRSQ@SHU@ D CNBDMSDR C@ DRBNK@
 O@Q@ OQNLNUDQ @ QDEKDWaN D NQHDMS@baN
 PT@MSN @N CDRDMUNKUHLDMSN

ORHBNRRNBH@K CN DCTB@MCN D C@ E@LeKH@
 DL QDK@baN _ RT@ DRBNK@QHC@CD� 0QNLNUDQ @ OQDUDMbaN C@ DWBDOBHNM@KHC@CD
 ONQ LDHN CD BTQRNR M@R DRBNK@R D

BNLTMHC@CD
 O@Q@ EHMR CD QDO@RRD CD HMENQL@bhDR @BDQB@ CD LDCHC@R OQDUDMSHU@R� %K@ANQ@Q D DWDBTS@Q OK@MNR D OQNFQ@L@R CD SQ@A@KGN
 QDEDQDMSDR _

DCTB@baN DRODBH@K
 ONQ LDHN CD KDU@MS@LDMSN CD MDBDRRHC@CDR
 ODRPTHR@R D NTSQNR� 0@QSHBHO@Q CD OQNFQ@L@R CD @baN BNLTMHS^QH@
 QDTMHhDR
 BNLHRRhDR

DRODBH@HR D NTSQ@R
 M@ ^QD@ CN BNMGDBHLDMSN DCTB@BHNM@K� !M@KHR@Q HMENQL@bhDR BNMSHC@R MNR CNBTLDMSNR DMUH@CNR ODK@R 5MHC@CDR %RBNK@QDR NT CD

%CTB@baN )ME@MSHK
 ONQ LDHN CN DRSTCN DRODBeEHBN CN B@RN� !SDMCDQ @NR DCTB@MCNR M@R RT@R CDL@MC@R CD OQNFQ@L@R DRODBeEHBNR CD RTONQSD D LHMHLH�

Y@baN C@ OQNAKDL^SHB@
 HMCHUHCT@KLDMSD NT DL FQTON
 O@Q@ NASDMbaN CD RTBDRRN D @U@MbN DRBNK@Q D RNBH@K� $DRDLODMG@Q @SHUHC@CDR CD @ONHN _ FDRSaN

D NTSQ@R BNQQDK@S@R @N B@QFN� 0NRSTQ@ EeRHB@� N SQ@A@KGN c DWDBTS@CN RDMS@CN
 DL Oc
 O@Q@CN D CD@LATK@MCN� $DRKNB@LDMSN� M@ GNQHYNMS@K
 ADL BNLN

@BKHUD D�NT CDBKHUD 	PT@MCN GNTUDQ
� � $HRBQHLHM@baN UHRT@K
 NKE@SfQH@
 @TCHSHU@ D S^BSHK� 5RN C@ UHRaN
 @TCHbaN
 NKE@SN D CDRSQDY@ L@MT@K� -NAHKHY@baN CD

LDLAQNR RTODQHNQDR 	L@HNQ CDL@MC@

 LDLAQNR HMEDQHNQDR D BNKTM@ UDQSDAQ@K 	DL U@QH@C@R HMSDMRHC@CDR D EQDPTdMBH@R
� /QF@MHY@baN� G@AHKHC@CD DL

CDRDMUNKUDQ TL SQ@A@KGN CD ENQL@ DK@ANQ@C@
 OK@MDI@C@ D RHRSDL@SHY@C@� 4DQ HMHBH@SHU@
 B@O@BHC@CD CD DLOQDDMCDQ
 OQNONQ MNU@R HCDH@R D CD @CNS@Q

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������
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ONRSTQ@R HMNU@CNQ@R� 4DQ DLO@SH@
 B@O@BHC@CD CD RD BNKNB@Q MN KTF@Q CN NTSQN
 CD LNCN @ NTUHQ D ONRHBHNM@Q�RD @CDPT@C@LDMSD EQDMSD _R CHUDQR@R RHST@�

bhDR� (@AHKHC@CD RNBH@K
 B@O@BHC@CD CD @ST@Q DL @bhDR PTD DMUNKU@L DPTHODR CD SQ@A@KGN D�NT NTSQNR fQFaNR NT HMRSHSTHbhDR D DRS@ADKDBDQ ANL QDK@BHN�

M@LDMSN HMSDQODRRN@K
 BNL BNLTMHB@baN @RRDQSHU@ D ODQSHMDMSD EQDMSD @NR CHEDQDMSDR @LAHDMSDR RNBHNBTKSTQ@HR� DRS@ADKDBDQ @ BNLOQDDMRaN D @ OQNCTbaN

CD BNMGDBHLDMSN� #@O@BHC@CD CD RD @C@OS@Q M@ @ST@baN OQNEHRRHNM@K D BNLONQS@LDMSN @NR CHUDQRNR BNMSDWSNR RNBH@HR D CDLNMRSQ@Q @SHSTCDR CD LNCD�

Q@baN
 ONRSTQ@R CD LDCH@baN D RDMRN BQeSHBN� #NMSQNKD DLNBHNM@K� G@AHKHC@CD CD QDBNMGDBDQ @R OQfOQH@R DLNbhDR CH@MSD CD TL DRSeLTKN NT CD RHST@bhDR

CD OQDRRaN D BNMSQNK^�K@R CD ENQL@ PTD MaN HMSDQEHQ@L MN CDRDMUNKUHLDMSN C@R @SHUHC@CDR OQNEHRRHNM@HR CH@MSD CNR CHEDQDMSDR BNMSDWSNR RNBHNBTKSTQ@HR�

4NKDQ`MBH@ _ EQTRSQ@baN� KHC@Q BNL RHST@bhDR CD HMRS@AHKHC@CD D CD OQDRRaN EQDMSD _R CDL@MC@R CD SQ@A@KGN D CDLNMRSQ@Q DPTHKeAQHN D L@STQHC@CD DLN�

BHNM@K MN L@MDIN CD RHST@bhDR PTD DMUNKU@L DWODBS@SHU@R MaN R@SHREDHS@R� )LONRHbaN D @BDHS@baN CD KHLHSDR� B@O@BHC@CD CD QDRODHSN _ HMCHUHCT@KHC@CD


BNL QDRODHSN _R MNQL@R CD BNMUHUdMBH@ MN DRO@bN C@R QDK@bhDR HMRSHSTBHNM@HR D HMSDQODRRN@HR� 2@BHNBeMHN @M@KeSHBN� B@O@BHC@CD O@Q@ @M@KHR@Q
 @ARSQ@HQ D

OQNONQ RNKTbhDR ONQ LDHN CN ODMR@LDMSN CDCTSHUN D HMCTSHUN� &KDWHAHKHC@CD� CHRONRHbaN ODRRN@K O@Q@ @C@OS@Q�RD DL CHEDQDMSDR BNMSDWSNR CD SQ@A@KGN
 CD

LNCN @ DMBNMSQ@Q RNKTbhDR @OQNOQH@C@R� #@O@BHC@CD CD @M^KHRD D BQeSHB@� CHRBDQMHQ D ITKF@Q KNFHB@LDMSD @ QD@KHC@CD
 DW@LHM@MCN�@ @SQ@UcR C@R QDK@bhDR

CD B@TR@ D DEDHSN DMSQD RDTR OQNBDRRNR HMSDQLDCH^QHNR� #NLONQS@LDMSN cSHBN� @FHQ BNL SQ@MRO@QdMBH@ D HMSDFQHC@CD DL RT@R @bhDR
 CDBHRhDR D QDK@bhDR


O@TS@C@R RDLOQD MN HMSDQDRRD OiAKHBN� !ST@Q BNL @R @SHUHC@CDR CD @SDMCHLDMSN BKeMHBN _R BQH@Mb@R D @CNKDRBDMSDR BNL @SQ@RN MN CDRDMUNKUHLDMSN� !ST�

@Q DL BNMITMSN BNL @R DPTHODR LTKSHCHRBHOKHM@QDR
 PTD @SDMCDL BQH@Mb@R D @CNKDRBDMSDR BNL MDTQNCDRDMUNKUHLDMSN @SeOHBN 	4%!
 3eMCQNLD CD $NVM


3eMCQNLD CD 4/$
 4$!(
 DSB

 TSHKHY@MCN NR ETMC@LDMSNR C@ @M^KHRD CN BNLONQS@LDMSN @OKHB@C@ !"! 	!OOKHDC "DG@UHNQ !M@KXRHR
� 0QNLNUDQ BTQRNR

CD NQHDMS@baN O@Q@ E@LHKH@QDR D OQNEHRRHNM@HR 	DCTB@baN D R@iCD
 CD BQH@Mb@R D @CNKDRBDMSDR BNL MDTQNCDRDMUNKUHLDMSN @SeOHBN� %LHSHQ QDK@SfQHNR BNL

EHMR BKeMHBNR
 ITQeCHBNR NT ODQHBH@HR
 BNMENQLD RNKHBHS@baN CD BQH@Mb@R D @CNKDRBDMSDR BNL MDTQNCDRDMUNKUHLDMSN @SeOHBN� "TRB@Q @ @baN DEDSHU@ ITMSN @NR

DRODBH@KHRS@R CD R@iCD
 DCTB@baN D E@LeKH@ CD BQH@Mb@R D @CNKDRBDMSDR BNL MDTQNCDRDMUNKUHLDMSN @SeOHBN� %K@ANQ@Q D @BNLO@MG@ N OK@MN SDQ@OdTSHBN

CD BQH@Mb@R D @CNKDRBDMSDR BNL MDTQNCDRDMUNKUHLDMSN @SeOHBN� !U@KH@Q N CDRDLODMGN CNR QDRTKS@CNR CNR O@BHDMSDR D @ PT@KHC@CD CNR OK@MNR @OKHB@CNR

CD�BQH@Mb@R�D�@CNKDRBDMSDR�BNL�MDTQNCDRDMUNKUHLDMSN�@SeOHBN��%WDBTS@Q�NTSQ@R�S@QDE@R�BNLO@SeUDHR�BNL�@R�DWHFdMBH@R�O@Q@�N�DWDQBeBHN�C@�ETMbaN�

#@QFN��.TSQHBHNMHRS@

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ DW@LHM@Q N DRS@CN CD MTSQHbaN CN HMCHUHCTN NT CN FQTON
 @U@KH@MCN CHUDQRNR E@SNQDR QDK@BHNM@CNR BNL OQNAKDL@R

CD @KHLDMS@baN
 BNLN BK@RRD RNBH@K
 LDHN CD UHC@ D NTSQNR
 O@Q@ @BNMRDKG@Q @ ONOTK@baN D HMRSQTe�K@� OQNBDCDQ @N OK@MDI@LDMSN D DK@ANQ@baN CD B@QC^OH�

NR D CHDS@R DRODBH@HR
 A@RD@MCN�RD M@ NARDQU@baN C@ @BDHS@baN CNR @KHLDMSNR ODK@ ONOTK@baN @SDMCHC@ D MN DRSTCN CNR LDHNR D ScBMHB@R CD HMSQNCTbaN

FQ@C@SHU@ CD OQNCTSNR M@STQ@HR L@HR MTSQHSHUNR D DBNMgLHBNR
 O@Q@ NEDQDBDQ QDEDHbhDR A@K@MBD@C@R� OQNFQ@L@Q D CDRDMUNKUDQ N SQDHM@LDMSN
 DL RDQUHbN

CN ODRRN@K @TWHKH@Q CD MTSQHbaN
 QD@KHY@MCN DMSQDUHRS@R D QDTMHhDR D NARDQU@MCN N MeUDK CD QDMCHLDMSN
 CD G@AHKHC@CD
 CD GHFHDMD D @BDHS@baN CNR @KH�

LDMSNR ODK@ ONOTK@baN @SDMCHC@
 O@Q@ Q@BHNM@KHY@Q D LDKGNQ@Q N O@CQaN ScBMHBN CNR RDQUHbNR� NQHDMS@Q N SQ@A@KGN CN ODRRN@K @TWHKH@Q
 RTODQUHRHNM@MCN N

OQDO@QN
 CHRSQHATHbaN C@R QDEDHbhDR
 QDBDAHLDMSN CNR FdMDQNR @KHLDMSeBHNR
 RT@ @QL@YDM@FDL D CHRSQHATHbaN
 O@Q@ ONRRHAHKHS@Q TL LDKGNQ QDMCHLDMSN CN

RDQUHbN� @ST@Q MN RDSNQ CD MTSQHbaN CN OQNFQ@L@R CD R@iCD
 OK@MDI@LDMSN D @TWHKH@MCN RT@ OQDO@Q@baN
 O@Q@ @SDMCDQ _R MDBDRRHC@CDR C@ BNKDSHUHC@CD�

OQDO@Q@Q OQNFQ@L@R CD DCTB@baN D CD QD@C@OS@baN DL L@ScQH@ CD MTSQHbaN
 @U@KH@MCN @ @KHLDMS@baN CD BNKDSHUHC@CD R@CH@R D DMEDQL@R
 O@Q@ @SDMCDQ

_R MDBDRRHC@CDR HMCHUHCT@HR CN FQTON D HMBTSHQ ANMR G^AHSNR @KHLDMS@QDR� DEDST@Q N QDFHRSQN C@R CDRODR@R D C@R ODRRN@R PTD QDBDADQ@L QDEDHbhDR
 E@�

YDMCN @MNS@bhDR DL ENQLTK^QHNR @OQNOQH@CNR
 O@Q@ DRSHL@Q N BTRSN LcCHN C@ @KHLDMS@baN� YDK@Q ODK@ NQCDL D L@MTSDMbaN CD AN@R BNMCHbhDR GHFHdMHB@R

HMBKTRHUD @ DWSHMbaN CD LNRB@R D HMRDSNR DL SNC@R @R ^QD@R D HMRS@K@bhDR QDK@BHNM@C@R BNL N RDQUHbN CD @KHLDMS@baN
 NQHDMS@MCN D RTODQUHRHNM@MCN NR

RDQUHCNQDR D OQNUHCDMBH@MCN QDBTQRNR @CDPT@CNR
 O@Q@ @RRDFTQ@Q @ BNMEDBbaN CD @KHLDMS@baN R@CH@� OQNLNUDQ N BNMENQSN D @ RDFTQ@Mb@ CN @LAHDMSD

CD SQ@A@KGN
 C@MCN NQHDMS@baN @ QDRODHSN
 O@Q@ OQDUDMHQ @BHCDMSDR� O@QSHBHO@baN CD BNLHRRhDR D FQTONR CD SQ@A@KGN DMB@QQDF@CNR C@ BNLOQ@ CD FdMD�

QNR @KHLDMSeBHNR
 @KHLDMSNR RDLH�OQDO@Q@CNR D QDEDHbhDR OQDO@Q@C@R
 @PTHRHbaN CD DPTHO@LDMSNR
 L@PTHM@QH@ D L@SDQH@K DRODBHEHBN
 DLHSHMCN NOHMHhDR CD

@BNQCN BNL RDTR BNMGDBHLDMSNR SDfQHBNR D OQ^SHBNR O@Q@ F@Q@MSHQ QDFTK@QHC@CD MN RDQUHbN� DK@ANQ@Q L@O@ CHDScSHBN
 UDQHEHB@MCN
 MN OQNMST^QHN CNR CNDM�

SDR
 @ OQDRBQHbaN C@ CHDS@
 C@CNR ODRRN@HR D QDRTKS@CN CD DW@LDR CD K@ANQ@SfQHN
 O@Q@ DRS@ADKDBDQ SHON CD CHDS@ D CHRSQHATHbaN D GNQ^QHN C@ @KHLDMS@baN

CD B@C@ DMEDQLN� DWDBTS@Q @SHUHC@CDR BNQQDK@S@R CDSDQLHM@C@R ODKN RTODQHNQ HLDCH@SN� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN� YDK@Q

ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN

CNR�RDQUHbNR�

#@QFN��%.&%2-%)2/�

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ QDBDADQ D DMB@LHMG@Q N O@BHDMSD
 @OQDRDMS@MCN D DWOKHB@MCN NR OQNBDCHLDMSNR @ RDQDL QD@KHY@CNR� NQHDMS@Q D

@RRHRSHQ @R @SHUHC@CDR @TWHKH@QDR CD DMEDQL@FDL M@ UDQHEHB@baN CD RHM@HR UHS@HR BNLN OTKRN
 SDLODQ@STQ@
 OQDRRaN @QSDQH@K D EQDPTdMBH@ QDROHQ@SfQH@� @OKH�

B@Q U@BHM@R� @CLHMHRSQ@Q D ENQMDBDQ LDCHB@LDMSNR� DEDST@Q BTQ@SHUNR� BNKDS@Q DW@LDR K@ANQ@SNQH@HR� QD@KHY@Q DKDSQNB@QCHNFQ@L@� QD@KHY@Q DW@LDR D SDRSDR

DRODBeEHBNR� MNSHEHB@Q NR O@BHDMSDR BNL RTRODHS@ CD CNDMb@R CD MNSHEHB@baN BNLOTKRfQH@� QD@KHY@Q @ROHQ@baN DL STAN NQNSQ@PTD@K D SQ@PTDNRSNLH@� QD@KH�

Y@Q RNMC@FDL M@RNF^RSQHB@
 M@RNDMSDQ@K D UDRHB@K� QD@KHY@Q OQNBDCHLDMSNR CD HRNK@LDMSN� QD@KHY@Q OQNBDCHLDMSNR CD RTONQSD @U@Mb@CN CD UHC@� QD@KHY@Q

@MNS@bhDR MN OQNMST^QHN� QDBDADQ
 OQDO@Q@Q D DMB@LHMG@Q O@BHDMSDR O@Q@ BHQTQFH@� NARDQU@Q N PT@CQN OfR�NODQ@SfQHN D HMSDQUHQ RD MDBDRR^QHN� QD@KHY@Q

UHRHS@R CNLHBHKH@QDR� OQNLNUDQ AKNPTDHN CD DOHCDLH@R� OQNLNUDQ FQTONR DCTB@SHUNR BNL O@BHDMSDR� @ST@Q CD ENQL@ HMSDFQ@C@ BNL OQNEHRRHNM@HR CD NTSQ@R

HMRSHSTHbhDR� @ST@Q DL DPTHOD LTKSHOQNEHRRHNM@K MN CDRDMUNKUHLDMSN CD OQNIDSNR SDQ@OdTSHBNR DL 5MHC@CDR CD 3@iCD� CDRDMUNKUDQ @bhDR CD OQDUDMbaN


OQNLNbaN
 OQNSDbaN D QD@AHKHS@baN C@ R@iCD
 DL MeUDK HMCHUHCT@K D BNKDSHUN� QD@KHY@Q RT@R @SHUHC@CDR BNL @KSN eMCHBD CD PT@KHC@CD D OQHMBeOHNR C@ cSHB@ D

AHNcSHB@
 BNMRHCDQ@MCN PTD @ QDRONMR@AHKHC@CD C@ @SDMbaN _ R@iCD MaN RD DMBDQQ@ BNL N @SN ScBMHBN
 L@R RHL
 BNL @ QDRNKTbaN CN OQNAKDL@ CD R@iCD


S@MSN DL MeUDK HMCHUHCT@K BNLN BNKDSHUN� SNL@Q CDBHRhDR UHR@MCN N TRN @OQNOQH@CN
 @ DEHBHdMBH@
 @ DEHB^BH@ D N BTRSN DEDSHUHC@CD C@ ENQb@ CD SQ@A@KGN


LDCHB@LDMSNR
 DPTHO@LDMSNR
 OQNBDCHLDMSNR D OQ^SHB@R� @U@KH@Q
 RHRSDL@SHY@Q D CDBHCHQ @R BNMCTS@R L@HR @CDPT@C@R
 A@RD@C@R DL DUHCdMBH@R BHDMSe�

EHB@R� L@MSDQ N RHFHKN C@R HMENQL@bhDR BNMEH@C@R
 M@ HMSDQ@baN BNL NTSQNR OQNEHRRHNM@HR CD R@iCD D N OiAKHBN DL FDQ@K� YDK@Q ODKN O@SQHLgMHN RNA RT@

QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� DWDBTS@Q

NTSQ@R�S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�3DBQDS@QH@�-TMHBHO@K�CD�3@iCD
�BNLO@SeUDHR�BNL�@R�@SQHATHbhDR�CN�B@QFN�

#@QFN��&/./!5$)�,/'/�

2D@KHY@Q CH@FMfRSHBNR
 BNL KDU@MS@LDMSN CNR OQNAKDL@R CD R@iCD
 PTD QDPTDHQ@L @bhDR CD OQDUDMbaN CD CDEHBHdMBH@R D C@R MDBDRRHC@CDR DL SDQLNR

CD QD@AHKHS@baN
 M@ ^QD@ @CRSQHS@ _R %PTHODR CD 3@iCD C@ &@LeKH@ 	%3&
� CDRDMUNKUDQ @bhDR CD OQNLNbaN D OQNSDbaN _ R@iCD DL BNMITMSN BNL CDL@HR

OQNEHRRHNM@HR C@ !SDMbaN 0QHL^QH@ _ 3@iCD
 HMBKTHMCN @RODBSNR EeRHBNR D C@ BNLTMHB@baN
 BNLN BNMRBHdMBH@ D BTHC@CN BNL N BNQON
 ONRSTQ@
 R@iCD

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD



@TCHSHU@ D UNB@K
 G^AHSNR NQ@HR
 BNMSQNKD CN QTeCN
 BNL UHRS@R @N @TSNBTHC@CN� CDRDMUNKUDQ @bhDR BNMITMS@R BNL @R %3& UHR@MCN @N @BNLO@MG@LDMSN

C@R BQH@Mb@R PTD @OQDRDMS@L QHRBNR O@Q@ @KSDQ@bhDR MN CDRDMUNKUHLDMSN� @BNKGDQ NR TRT^QHNR PTD QDPTDHQ@L BTHC@CNR CD QD@AHKHS@baN
 QD@KHY@MCN NQHDM�

S@bhDR
 @SDMCHLDMSNR
 @BNLO@MG@LDMSN
 CD @BNQCN BNL @ MDBDRRHC@CD CNR TRT^QHNR D @ B@O@BHC@CD HMRS@K@C@ C@R %3&� CDRDMUNKUDQ OQNIDSNR D @bhDR

HMSDQRDSNQH@HR
 O@Q@ @ HMBKTRaN D @ LDKGNQH@ C@ PT@KHC@CD CD UHC@ C@R ODRRN@R BNL CDEHBHdMBH@� QD@KHY@Q @bhDR PTD E@BHKHS@L @ HMBKTRaN DRBNK@Q
 MN SQ@A@KGN

NT�RNBH@K�CD�ODRRN@R�BNL�CDEHBHdMBH@�

#@QFN��&!2-!#%54)#/�")/15)-)#/

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ QDBDOBHNM@Q D HCDMSHEHB@Q N O@BHDMSD
 @OQDRDMS@MCN D DWOKHB@MCN NR OQNBDCHLDMSNR @ RDQDL QD@KHY@CNR� @ST@Q DL

DPTHOD LTKSHOQNEHRRHNM@K MN CDRDMUNKUHLDMSN CD OQNIDSNR SDQ@OdTSHBNR DL 5MHC@CDR CD 3@iCD� @ST@Q DL DPTHOD LTKSHOQNEHRRHNM@K @RRDFTQ@MCN @ @RRHR�

SdMBH@ SDQ@OdTSHB@ TMHUDQR@KHY@C@ M@ OQNLNbaN
 OQNSDbaN D QDBTODQ@baN C@ R@iCD C@ ONOTK@baN
 DL RDTR @RODBSNR HMCHUHCT@HR D BNKDSHUNR� CDRDMUNKUDQ

@SHUHC@CDR CD OK@MDI@LDMSN
 ODRPTHR@
 L@MHOTK@baN
 OQNCTbaN
 BNMSQNKD CD PT@KHC@CD
 UHFHK`MBH@ DOHCDLHNKfFHB@
 E@QL@BNKfFHB@ D R@MHS^QH@ CNR LDCHB@�

LDMSNR D OQNCTSNR E@QL@BdTSHBNR� @ST@Q MN BNMSQNKD D FDQDMBH@LDMSN CD LDCHB@LDMSNR D BNQQDK@SNR 	ONKeSHB@R CD R@iCD D CD LDCHB@LDMSNR
� OQDRS@Q

@RRHRSdMBH@ E@QL@BdTSHB@ M@ CHRODMR@baN D CHRSQHATHbaN CD LDCHB@LDMSNR D BNQQDK@SNR DMUNKUDMCN QDUHRaN
 @ST@KHY@baN
 HMRODbaN D EHRB@KHY@baN
 DK@AN�

Q@baN CD K@TCNR ScBMHBNR D @ QD@KHY@baN CD ODQeBH@R ScBMHBN�KDF@HR QDK@BHNM@C@R BNL @SHUHC@CDR
 OQNCTSNR
 EfQLTK@R
 OQNBDRRNR D LcSNCNR E@QL@BdTSHBNR

NT CD M@STQDY@ E@QL@BdTSHB@� @ST@Q M@ RDKDbaN 	O@CQNMHY@baN
 BNLOQ@ 	KHBHS@baN D NObaN ScBMHB@

 @QL@YDM@LDMSN D CHRSQHATHbaN CD LDCHB@LDMSNR D

BNQQDK@SNR� @ST@Q MN BNMSQNKD CD PT@KHC@CD
 HMNBTHC@CD D DEHB^BH@ CNR LDCHB@LDMSNR� CDRDMUNKUDQ @SHUHC@CDR CD ENQL@baN D DCTB@baN� E@BHKHS@Q N @BDRRN

D O@QSHBHO@baN CN O@BHDMSD D RDTR E@LHKH@QDR MN OQNBDRRN CD SQ@S@LDMSN
 HMBDMSHU@MCN N @TSN � BTHC@CN D @R OQ^SHB@R CD DCTB@baN DL R@iCD� O@QSHBHO@Q CN

OK@MDI@LDMSN
 BNNQCDM@baN D RTODQUHRaN CD @SHUHC@CDR CDRDMUNKUHC@R M@ HMRSHSTHbaN ONQ DRS@FH^QHNR D UNKTMS^QHNR� @ST@Q M@ BNLTMHC@CD @SQ@UcR CD @bhDR

HMSDQRDSNQH@HR� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR


PT@MCN C@ DWDBTbaN CNR RDQUHbNR� DWDBTS@Q NTSQ@R S@QDE@R BNQQDK@S@R
 BNMENQLD MDBDRRHC@CD C@ 3DBQDS@QH@ -TMHBHO@K CD 3@iCD
 BNLO@SeUDHR BNL @R

@SQHATHbhDR�CN�B@QFN�

#@QFN��&)3)/4%2!0%54!

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ @ST@Q MN CDRDMUNKUHLDMSN CD OQNIDSNR SDQ@OdTSHBNR DL 5MHC@CDR CD 3@iCD� @ST@Q DL SNCNR NR MeUDHR CD @SDMbaN

_ R@iCD
 HMSDFQ@MCN�RD DL OQNFQ@L@R CD OQNLNbaN
 L@MTSDMbaN
 OQDUDMbaN
 OQNSDbaN
 QDBTODQ@baN D QD@AHKHS@baN C@ R@iCD� QDBDOBHNM@Q D OQNLNUDQ

BNMRTKS@R
 @U@KH@bhDR D QD@U@KH@bhDR DL O@BHDMSDR
 BNKGDMCN C@CNR
 RNKHBHS@MCN
 DWDBTS@MCN D HMSDQOQDS@MCN DW@LDR OQNODCdTSHBNR D BNLOKDLDMS@QDR

PTD ODQLHS@L DK@ANQ@Q CH@FMfRSHBN BHMcSHBN � ETMBHNM@K
 O@Q@ DKDFDQ D PT@MSHEHB@Q @R HMSDQUDMbhDR D BNMCTS@R EHRHNSDQ@OdTSHB@R @OQNOQH@C@R
 NAIDSHU@MCN

SQ@S@Q @R CHRETMbhDR MNR B@LONR C@ EHRHNSDQ@OH@ DL SNC@ RT@ DWSDMRaN D BNLOKDWHC@CD� DRS@ADKDBDQ OQNFMfRSHBNR
 QD@U@KH@MCN BNMCTS@R D CDBHCHMCN ODK@

@KS@ EHRHNSDQ@OdTSHB@ DL O@BHDMSDR CD NQCDL GNROHS@K@Q
 @LATK@SNQH@K D CNLHBHKH@Q� CDRDLODMG@Q @SHUHC@CDR CD OK@MDI@LDMSN
 NQF@MHY@baN D FDRSaN CD

RDQUHbNR CD R@iCD
 OiAKHBNR NT OQHU@CNR� DRS@Q @OSN @ RDQ DLOQDDMCDCNQ
 FDRSNQ
 NT KHCDQ@Q DPTHODR CD R@iCD� @RRDRRNQ@Q D OQDRS@Q RDQUHbNR CD BNMRTK�

SNQH@ D @TCHSNQH@ MN `LAHSN CD RT@ BNLODSdMBH@ OQNEHRRHNM@K� DLHSHQ K@TCNR
 O@QDBDQDR
 @SDRS@CNR D QDK@SfQHNR� OQDRS@Q DRBK@QDBHLDMSNR
 CHQHLHQ CiUHC@R D

NQHDMS@Q N O@BHDMSD D RDTR E@LHKH@QDR RNAQD N OQNBDRRN SDQ@OdTSHBN� DMB@LHMG@Q N O@BHDMSD
 PT@MCN MDBDRR^QHN
 _ NTSQNR OQNEHRRHNM@HR
 QDK@BHNM@MCN D

DRS@ADKDBDMCN TL MeUDK CD BNNODQ@baN BNL NR CDL@HR LDLAQNR C@ DPTHOD CD R@iCD� E@BHKHS@Q N @BDRRN D @ O@QSHBHO@baN CN O@BHDMSD D RDTR E@LHKH@QDR MN

OQNBDRRN CD SQ@S@LDMSN
 HMBDMSHU@MCN N @TSN � BTHC@CN D @R OQ^SHB@R CD DCTB@baN DL R@iCD� O@QSHBHO@Q CN OK@MDI@LDMSN
 BNNQCDM@baN D RTODQUHRaN CD

@SHUHC@CDR CDRDMUNKUHC@R M@ HMRSHSTHbaN ONQ DRS@FH^QHNR D UNKTMS^QHNR� @ST@Q M@ BNLTMHC@CD @SQ@UcR CD @bhDR HMSDQRDSNQH@HR� YDK@Q ODKN O@SQHLgMHN RNA RT@

QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� DWDBTS@Q

NTSQ@R�S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�3DBQDS@QH@�-TMHBHO@K�CD�3@iCD
�BNLO@SeUDHR�BNL�@R�@SQHATHbhDR�CN�B@QFN�

#@QFN��%$5#!$/2�&~3)#/�

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ HMBDMSHU@Q
 DRSHLTK@Q
 NQHDMS@Q
 RTODQUHRHNM@Q D CHQDBHNM@Q @ OQ^SHB@ CN DWDQBeBHN EeRHBN MNR O@BHDMSDR
 HMCHUHCT@K NT

DL FQTON
 OQNONQBHNM@MCN LDKGNQ PT@KHC@CD CD UHC@� BNMGDBDQ @R MDBDRRHC@CDR AHNKfFHB@R D ORHBNKfFHB@R CN O@BHDMSD� CDRDMUNKUDQ OQNFQ@L@R CD SQDH�

M@LDMSN CD @BNQCN BNL B@C@ MDBDRRHC@CD� @OKHB@Q SQDHM@LDMSN EeRHBN ODQRNM@KHY@CN BNL N HMCHUeCTN NT ODPTDMNR FQTONR� TR@Q @ CHC^SHB@ O@Q@ DMRHM@Q

NR DWDQBeBHNR CD TL@ L@MDHQ@ BQH@SHU@ D DRSHLTK@MSD� QDFHRSQ@Q MN OQNMST^QHN @ BNMRTKS@ D�NT @SDMCHLDMSN OQDRS@CN @N O@BHDMSD� YDK@Q ODKN O@SQHLgMHN

RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR�

DWDBTS@Q NTSQ@R S@QDE@R BNQQDK@S@R
 BNMENQLD MDBDRRHC@CD C@ 3DBQDS@QH@ -TMHBHO@K CD 3@iCD
 BNLO@SeUDHR BNL @R @SQHATHbhDR CN B@QFN� 	,DH Mr ��� CD ��

CD�!FNRSN�CD�����
�

#@QFN��4cBMHBN�DL�2@CHNKNFH@�

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ QD@KHY@Q DW@LDR Q@CHNKfFHBNR TSHKHY@MCN ScBMHB@R D OQNBDCHLDMSNR MDBDRR^QHNR O@Q@ B@C@ RDQUHbN CD R@iCD 	!LAT�

K@SfQHN
 54)
 KDHSNR GNROHS@K@QDR D #DMSQNR #HQiQFHBNR
� YDK@Q ODK@ OQNSDbaN Q@CHNKfFHB@ CNR O@BHDMSDR D @BNLO@MG@MSDR� @U@KH@Q @ PT@KHC@CD C@ Q@CHNFQ@EH@

O@Q@ F@Q@MSH@ CN CH@FMfRSHBN BNQQDSN� DMB@LHMG@Q @R Q@CHNFQ@EH@R� HCDMSHEHB@Q D DMB@LHMG@Q NR O@BHDMSDR O@Q@ B@C@ RDSNQ RNKHBHS@MSD� @TWHKH@Q M@ QD@KHY@baN

CD DW@LDR CD 4# � 4NLNFQ@EH@� DWDBTS@Q QDUDK@bhDR CNR DW@LDR� DWDBTS@Q @SHUHC@CDR BNQQDK@S@R� YDK@Q ODKNR DPTHO@LDMSNR D L@SDQH@HR TSHKHY@CNR� YDK@Q

ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN

CNR�RDQUHbNR��O@QSHBHO@Q�CD�OQNFQ@L@�CD�SQDHM@LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�

#@QFN��4cBMHBN�DL�%MEDQL@FDL

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ QDBDADQ D DMB@LHMG@Q O@BHDMSDR� @FDMC@Q BNMRTKS@R� UDQHEHB@Q RHM@HR UHS@HR BNLN OTKRN
 SDLODQ@STQ@
 OQDRRaN @QSDQH�

@K
 EQDPjdMBH@ QDROHQ@SfQH@� @OKHB@Q U@BHM@R� @CLHMHRSQ@Q D ENQMDBDQ LDCHB@LDMSNR� DEDST@Q BTQ@SHUNR� BNKDS@Q DW@LDR K@ANQ@SNQH@HR� QD@KHY@Q DKDSQNB@QCHNFQ@�

L@� @TWHKH@Q M@ QD@KHY@baN CD DW@LDR D SDRSDR DRODBeEHBNR� MNSHEHB@Q NT DMB@LHMG@Q O@Q@ MNSHEHB@baN NR O@BHDMSDR BNL RTRODHS@ CD CNDMb@R CD MNSHEHB@baN

BNLOTKRfQH@� QD@KHY@Q @ROHQ@baN DL STAN NQN SQ@PTD@K D SQ@PTDNRSNLH@� QD@KHY@Q NT @TWHKH@Q RNMC@FDL M@RNF^RSQHB@
 M@RNDMSDQ@K D UDRHB@K� DMB@LHMG@Q N

O@BHDMSD @N A@MGN NT OQNLNUDQ N A@MGN MN KDHSN� QD@KHY@Q LTC@Mb@ CD BiAHSN� SQNB@Q QNTO@R� QD@KHY@Q OQNBDCHLDMSNR CD HRNK@LDMSN� @TWHKH@Q M@ QD@KHY@baN

CNR OQNBDCHLDMSNR CD RTONQSD @U@Mb@CN CD UHC@� QD@KHY@Q @MNS@bhDR MN OQNMST^QHN� QDBDADQ
 OQDO@Q@Q D DMB@LHMG@Q O@BHDMSDR O@Q@ BHQTQFH@� @TWHKH@Q DL

OQNBDCHLDMSNR BHQiQFHBNR D @MDRScRHBNR� NARDQU@Q N PT@CQN OfR�NODQ@SfQHN D HMSDQUHQ RD MDBDRR^QHN� QD@KHY@Q UHRHS@R CNLHBHKH@QDR� DRSDQHKHY@Q NT OQDO@Q@Q

L@SDQH@HR O@Q@ DRSDQHKHY@baN� @BNLO@MG@Q D SQ@MRONQS@Q O@BHDMSDR� OQNLNUDQ AKNPTDHN CD DOHCDLH@R� OQNLNUDQ FQTONR DCTB@SHUNR BNL O@BHDMSDR� HMSDFQ@Q

D O@QSHBHO@Q CD QDTMHhDR CD DPTHOD� @ST@Q CD ENQL@ HMSDFQ@C@ BNL OQNEHRRHNM@HR CD NTSQ@R HMRSHSTHbhDR� NQHDMS@Q D RTODQUHRHNM@Q NR SQ@A@KGNR @TWHKH@QDR CD

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD



DMEDQL@FDL� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR


PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN� DWDBTS@Q NTSQ@R S@QDE@R BNQQDK@S@R
 BNMENQLD MDBDRRHC@CD

C@�3DBQDS@QH@�-TMHBHO@K�CD�3@iCD
�BNLO@SeUDHR�BNL�@R�@SQHATHbhDR�CN�B@QFN�

#@QFN��!TWHKH@Q�CD�3@iCD�"TB@K

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ QDBDOBHNM@Q D HCDMSHEHB@Q N O@BHDMSD� DWOKHB@Q NR OQNBDCHLDMSNR @ RDQDL QD@KHY@CNR� NQF@MHY@Q @ R@K@ O@Q@ @SDMCH�

LDMSN� NARDQU@Q @R MNQL@R CD UHFHK`MBH@ _ R@iCD D _ R@iCD @LAHDMS@K� QD@KHY@Q OQNBDCHLDMSNR CD AHNRDFTQ@Mb@� OQDO@Q@Q N O@BHDMSD O@Q@ N @SDMCHLDMSN�

@TWHKH@Q N #HQTQFHaN $DMSHRS@ 	#$
 D N 4cBMHBN DL (HFHDMD $DMS@K 	4($
 ITMSN @ B@CDHQ@ NODQ@SfQH@� OQNLNUDQ HRNK@LDMSN CD B@LON NODQ@SfQHN D L@MHOTK@Q

L@SDQH@HR CD TRN NCNMSNKfFHBN� NQHDMS@Q N O@BHDMSD MN OQc D MN OfR NODQ@SfQHN D M@ GHFHDMD ATB@K� QD@KHY@Q SQ@A@KGNR CD OQDUDMbaN D OQNLNbaN CD R@iCD

HMCHUHCT@KLDMSD D DL FQTONR� DK@ANQ@Q L@SDQH@HR CHC^SHBNR O@Q@ DCTB@baN DL R@iCD ATB@K� L@QB@Q BNMRTKS@R� OQDDMBGDQ D @MNS@Q EHBG@R BKeMHB@R� RDKDBH�

NM@Q LNKCDHQ@R� QDUDK@Q D LNMS@Q Q@CHNFQ@EH@R HMSQ@�NQ@HR� YDK@Q ODK@ BNMRDQU@baN D L@MTSDMbaN CNR DPTHO@LDMSNR NCNMSNKfFHBNR� L@MSDQ @ST@KHY@CN D

NQF@MHY@Q @QPTHUNR
 EHBG^QHNR D BNMSQNKD CD DRSNPTDR� O@QSHBHO@Q CD KDU@MS@LDMSNR DOHCDLHNKfFHBNR D UHRHS@R CNLHBHKH@QDR� YDK@Q ODKN O@SQHLgMHN RNA RT@

QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� DWDBTS@Q

NTSQ@R�S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�3DBQDS@QH@�-TMHBHO@K�CD�3@iCD
�BNLO@SeUDHR�BNL�@R�@SQHATHbhDR�CN�B@QFN�

#@QFN��!SDMCDMSD�CD�&@QL^BH@

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ CDRDMUNKUDQ @SHUHC@CDR C@ ^QD@ RDLOQD RNA @ RTODQUHRaN CN &@QL@BdTSHBN
 QDRODHS@MCN @ KDFHRK@baN DRODBeEHB@

D NR OQHMBeOHNR cSHBNR� NADCDBDQ @ KDFHRK@baN E@QL@BdTSHB@ D R@MHS^QH@ DRODBeEHB@R O@Q@ @ ^QD@� QD@KHY@Q @ CHRODMR@baN CD LDCHB@LDMSNR� NQHDMS@Q @N Oi�

AKHBN PT@MSN @ TSHKHY@baN D BNMRDQU@baN CNR LDCHB@LDMSNR� DWDBTS@Q S@QDE@R CD B@Q^SDQ @CLHMHRSQ@SHUN
 S@HR BNLN� @SDMCHLDMSN @N OiAKHBN
 @SDMCHLDMSN

SDKDEgMHBN
 BNMEDQdMBH@ CD DRSNPTD
 BNMSQNKD C@ U@KHC@CD CD OQNCTSNR
 RNKHBHS@baN CD BNLOQ@R CD LDCHB@LDMSNR
 L@MTSDMbaN C@ GHFHDMD CN @LAHDMSD


NQF@MHY@baN D @A@RSDBHLDMSN C@ E@QL^BH@
 K@Mb@LDMSNR DL RHRSDL@ CNR LDCHB@LDMSNR CHRODMR@CNR
 BNMEDQdMBH@ CD MNS@R EHRB@HR
 O@QSHBHO@Q CD QDTMHhDR

DL ATRB@ CD LDKGNQH@R BNMSeMT@R D QD@KHY@Q NTSQ@R S@QDE@R BNQQDK@S@R BNL N B@QFN� @QPTHU@Q BfOH@R CD CNBTLDMSNR DLHSHCNR BNKNB@MCN�NR DL ONRSNR

@OQNOQH@CNR
 O@Q@ DLHSHQ DUDMST@HR BNMRTKS@R D KDU@MS@LDMSN CD HMENQL@bhDR� OQDDMBGDQ ENQLTK^QHNR CHUDQRNR
 BNMRTKS@MCN ENMSDR CD HMENQL@bhDR CHR�

ONMeUDHR O@Q@ ONRRHAHKHS@Q @ @OQDRDMS@baN CNR C@CNR RNKHBHS@CNR� BNMEDQHQ N L@SDQH@K D LDCHB@LDMSNR QDBDAHCNR
 BNMEQNMS@MCN�NR BNL C@CNR BNMSHCNR

M@ QDPTHRHbaN
 DW@LHM@MCN�NR
 SDRS@MCN�NR D QDFHRSQ@MCN�NR O@Q@ ONRSDQHNQ DMB@LHMG@LDMSN NT CHRODMR@baN� NODQ@Q L^PTHM@R RHLOKDR CD DRBQHSfQHN


CHFHS@MCN SDWSNR D QDK@SfQHNR
 E@YDMCN B^KBTKNR D SHQ@MCN BfOH@R WDQNFQ^EHB@R
 O@Q@ BNMSQHATHQ M@ DWDBTbaN CNR RDQUHbNR CD QNSHM@� YDK@Q ODKN O@SQHLgMHN

RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR�

DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�3DBQDS@QH@�-TMHBHO@K�CD�3@iCD
�BNLO@SeUDHR�BNL�@R�@SQHATHbhDR�CN�B@QFN�

#@QFN��2DBDOBHNMHRS@

#NLOQDDMCD N B@QFNR @ PTD RD CDRSHM@L @ @SDMCDQ NR UHRHS@MSDR UDQHEHB@MCN RT@R OQDSDMRhDR
 O@Q@ OQDRS@Q�KGDR HMENQL@bhDR� @SDMCDQ NR UHRHS@MSDR MNR

OQfOQHNR LTMHBHO@HR
 OQNBTQ@MCN HCDMSHEHB^�KNR
 @UDQHFT@MCN RT@ OQDSDMRhDR O@Q@ OQDRS@Q�KGDR HMENQL@bhDR NT DMB@LHMG^�KNR @ ODRRN@R NT RDSNQDR OQN�

BTQ@CNR� @SDMCDQ BG@L@C@R SDKDEgMHB@R
 L@MHOTK@MCN SDKDENMDR HMSDQMNR NT DWSDQMNR
 O@Q@ OQDRS@Q HMENQL@bhDR D @MNS@Q QDB@CNR� QDFHRSQ@Q @R UHRHS@R D

NR SDKDENMDR @SDMCHCNR
 @MNS@MCN C@CNR ODRRN@HR D BNLDQBH@HR CN UHRHS@MSD
 O@Q@ ONRRHAHKHS@Q N BNMSQNKD CNR @SDMCHLDMSNR CH^QHNR� YDK@Q ODKN O@SQHLgMHN

RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR�

O@QSHBHO@Q�CD�OQNFQ@L@�CD�SQDHM@LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�

#@QFN��!'%.4%�!$-).)342!4)6/

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ DWDBTS@Q RDQUHbNR CD @SDMCDQ N OiAKHBN DL FDQ@K
 ODRRN@KLDMSD NT ONQ SDKDENMD
 OQDRS@MCN NQHDMS@bhDR D QD�

@KHY@MCN DMB@LHMG@LDMSNR� L@MSDQ NQF@MHY@CNR D @ST@KHY@CNR NR @QPTHUNR D RDTR BNMSQNKDR� DWDBTS@Q @SHUHC@CDR ODQSHMDMSDR _ ^QD@ CD ODRRN@K BNLN

EQDPjdMBH@
 EcQH@R
 ADMDEeBHNR
 B^KBTKNR
 B@C@RSQNR D NTSQNR� DK@ANQ@Q D CHFHS@Q OK@MHKG@R D BNQQDRONMCdMBH@R� @ST@KHY@Q S@ADK@R D PT@CQNR CDLNMRSQ@SHUNR�

DLHSHQ QDK@SfQHNR D KHRS@FDMR� QDBDADQ D DMUH@Q BNQQDRONMCdMBH@R D CNBTLDMSNR� B@C@RSQ@Q
 NQF@MHY@Q
 @QPTHU@Q D BNMRTKS@Q OQNMST^QHNR� KDQ D @QPTHU@Q OTAKH�

B@bhDR CN CH^QHN NEHBH@K CN LTMHBeOHN� QDBDADQ D OQDRS@Q BNMS@R CD UDQA@R CD @CH@MS@LDMSN� QDBDADQ
 BNMSQNK@Q D CHRSQHATHQ L@SDQH@K CD BNMRTLN� QDK@BHNM@Q

D BNMSQNK@Q ADMR O@SQHLNMH@HR� UDQHEHB@Q BNLOQNU@MSDR D CNBTLDMSNR QDK@SHUNR @ O@F@LDMSNR D NTSQ@R SQ@MR@bhDR EHM@MBDHQ@R� OQDO@Q@Q QDK@baN CD BNAQ@M�

b@ D O@F@LDMSNR DEDST@CNR� BNMSQNK@Q @ @QQDB@C@baN CD HLONRSNR� @TWHKH@Q M@ DK@ANQ@baN CD A@K@MBDSDR
 A@K@MbNR D NTSQNR CDLNMRSQ@SHUNR BNMS^ADHR�

DK@ANQ@Q D CHFHS@Q DCHS@HR KHBHS@SfQHNR D CDL@HR OK@MHKG@R CN OQNBDRRN CD BNLOQ@R
 NARDQU@MCN NR CHRONRHSHUNR KDF@HR DRODBeEHBNR� DEDST@Q @ @ADQSTQ@ CD

OQNBDRRNR CD KHBHS@baN� ODRPTHR@Q MNUNR ENQMDBDCNQDR� DLHSHQ L@O@R CD OQDbNR� @M@KHR@Q ODCHCNR CD BNLOQ@R D RDQUHbNR� @M@KHR@Q OQNONRS@R BNLDQBH@HR�

E@YDQ @ADQSTQ@ CNR DMUDKNODR xCNBTLDMS@baNy D xOQNONRS@y
 DMB@LHMG@Q OQNBDRRNR O@Q@ QDRDQU@ CD CNS@baN NQb@LDMS^QH@ D @UDQHFT@baN CD RT@ QDFT�

K@QHC@CD RNA N @RODBSN KDF@K� @SDMCDQ ENQMDBDCNQDR D QDOQDRDMS@MSDR BNLDQBH@HR� YDK@Q ODKNR DPTHO@LDMSNR @RRHL BNLN ODK@ NQCDL D KHLODY@ CN RDSNQ�

BTLOQHQ�@R�MNQL@R�D�OQNBDCHLDMSNR�C@�HMRSHSTHbaN��DWDBTS@Q�CDL@HR�RDQUHbNR�@EHMR�

#@QFN��&)3#!,�3!.)4}2)/
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#@QFN��-/4/2)34!�

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ CHQHFHQ UDeBTKNR @TSNLNSNQDR CD SQ@MRONQSD CD O@RR@FDHQNR D B@QF@R D BNMRDQU^�KNR DL ODQEDHS@R BNMCHbhDR CD

@O@QdMBH@ D ETMBHNM@LDMSN� CHQHFHQ @TSNLfUDHR
 B@LHMGNMDS@R D CDL@HR UDeBTKNR CD SQ@MRONQSD CD O@RR@FDHQNR D B@QF@R
 CDMSQN NT ENQ@ CN -TMHBeOHN�

UDQHEHB@Q CH@QH@LDMSD @R BNMCHbhDR CD ETMBHNM@LDMSN CN UDeBTKN
 @MSDR CD RT@ TSHKHY@baN� OMDTR
 ^FT@ CN Q@CH@CNQ
 A@SDQH@
 MeUDK CD fKDN
 RHM@KDHQNR


EQDHNR
 DLAQD@FDL
 E@QfHR
 @A@RSDBHLDMSN CD BNLATRSeUDK
 DMSQD NTSQNR� UDQHEHB@Q RD @ CNBTLDMS@baN CN UDeBTKN @ RDQ TSHKHY@CN DRS^ BNLOKDS@
 ADL BNLN

CDUNKUd�K@ _ BGDEH@ HLDCH@S@ PT@MCN CN ScQLHMN C@ S@QDE@� YDK@Q ODK@ RDFTQ@Mb@ CD O@RR@FDHQNR
 UDQHEHB@MCN N EDBG@LDMSN CD ONQS@R D N TRN CD BHMSNR

CD RDFTQ@Mb@� E@YDQ ODPTDMNR QDO@QNR CD TQFdMBH@� L@MSDQ N UDeBTKN KHLON
 HMSDQM@ D DWSDQM@LDMSD
 D DL BNMCHbhDR CD TRN
 KDU@MCN�N _ L@MTSDMbaN

RDLOQD PTD MDBDRR^QHN� NARDQU@Q NR ODQeNCNR CD QDUHRaN D L@MTSDMbaN OQDUDMSHU@ CN UDeBTKN� @MNS@Q
 RDFTMCN MNQL@R DRS@ADKDBHC@R
 @ PTHKNLDSQ@FDL

QNC@C@
 UH@FDMR QD@KHY@C@R
 NAIDSNR D ODRRN@R SQ@MRONQS@CNR
 HSHMDQ^QHNR D NTSQ@R NBNQQdMBH@R� QDBNKGDQ N UDeBTKN @OfR N RDQUHbN
 CDHW@MCN�N BNQQDS@LDM�

SD DRS@BHNM@CN D EDBG@CN� BNMCTYHQ NR RDQUHCNQDR C@ 3DBQDS@QH@ -TMHBHO@K CD 3@iCD
 DL KTF@Q D GNQ@ CDSDQLHM@CNR
 BNMENQLD HSHMDQ^QHN DRS@ADKDBHCN

NT HMRSQTbhDR DRODBeEHB@R� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN

@OQNOQH@CNR
�PT@MCN�C@�DWDBTbaN�CNR�RDQUHbNR��O@QSHBHO@Q�CD�OQNFQ@L@�CD�SQDHM@LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�

#@QFN��!TWHKH@Q�CD�,@ANQ@SfQHN

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ BNL @SQHATHbhDR CD DWDBTS@Q NR RDQUHbNR A^RHBNR CD @ONHN MN K@ANQ@SfQHN� DWDBTS@Q RDQUHbNR CD KHLODY@
 L@MTSDM�

baN
 BNMRDQU@baN M@R CDODMCdMBH@R CN K@ANQ@SfQHN
 YDK@Q ODK@ RDFTQ@Mb@ HMSDQM@ CN K@ANQ@SfQHN� RDKDBHNM@Q
 KHLO@Q D OQDRDQU@Q @R UHCQ@QH@R D HMRSQTLDM�

SNR CN K@ANQ@SfQHN� @TWHKH@Q M@ B@QF@ D CDRB@QF@ CD L@SDQH@K CD ODPTDMN D LcCHN ONQSD TSHKHY@CN MN K@ANQ@SfQHN� YDK@Q ODK@ L@MTSDMbaN D BNMRDQU@baN C@

@O@QDKG@FDL CN K@ANQ@SfQHN� QD@KHY@Q L@MHOTK@baN CD QD@FDMSDR D OQNCTSNR PTeLHBNR D DWDBTbaN CD @M^KHRDR PTeLHB@R
 EeRHBN�PTeLHB@R
 AHNKfFHB@R� BN�

KDS@Q D OQDO@Q@Q @LNRSQ@ AHNKfFHB@ O@Q@ @M^KHRD� HCDMSHEHB@Q L@SDQH@HR
 DPTHO@LDMSNR D BNMGDBDQ RT@ TSHKHY@baN M@ QNSHM@ CD K@ANQ@SfQHN� K@U@Q
 DRSDQHKHY@Q D

OQDO@Q@Q L@SDQH@K TR@CN M@ QNSHM@ CD K@ANQ@SfQHN� CDRDMUNKUDQ ScBMHB@R CD DW@LDR GDL@SNKfFHBNR
 RNQNKfFHBNR
 AHNPTeLHBNR D LHBQNAHNKfFHBNR� SDQ OQ^SHB@

DL OHODS@ D CHKTHbhDR� OQDO@Q@Q BNQ@MSDR D RNKTbhDR� CDRDMUNKUDQ ScBMHB@R CD BNKNQ@baN CD K`LHM@R� DWDBTS@Q NTSQ@R S@QDE@R PTD RD HMBKT@L
 ONQ RHLHK@QH�

C@CD
 MN LDRLN B@LON CD @ST@baN� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD

OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN� DWDBTS@Q NTSQ@R S@QDE@R BNQQDK@S@R


BNMENQLD�MDBDRRHC@CD�C@�3DBQDS@QH@�-TMHBHO@K�CD�3@iCD
�BNLO@SeUDHR�BNL�@R�@SQHATHbhDR�CN�B@QFN�

#@QFN��,!6!$%)2!�

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ DWDBTS@Q S@QDE@R CD K@U@Q @ LaN NT _ L^PTHM@
 RDB@Q D O@RR@Q ODb@R CD UDRST^QHN D NTSQNR @QSDE@SNR HMBKTRHUD

CD TRN GNROHS@K@Q� OQDO@Q@Q QNTO@R
 SDBHCNR D @QSDE@SNR O@Q@ K@U@Q @ LaN NT _ L^PTHM@
 O@Q@ ONRSDQHNQ RDB@FDL
 DL L^PTHM@R NT U@Q@HR� O@RR@Q QNTO@R

D SDBHCNR D NTSQNR @QSDE@SNR @ EDQQN
 HMBKTRHUD ODb@R CDKHB@C@R� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSH�

KHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN� DWDBTS@Q

NTSQ@R�S@QDE@R�BNQQDK@S@R�

#@QFN��#NYHMGDHQ@

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ DMUNKUDQ�RD DL @SHUHC@CDR CD OQc�OQDO@QN D OQDO@QN CNR @KHLDMSNR
 CDMSQN C@R MNQL@R CD GHFHDMD D NARDQU@MCN

@R QDFQ@R CD BNMRDQU@baN CNR @KHLDMSNR CD @BNQCN BNL B@QC^OHN OQDUH@LDMSD DRS@ADKDBHCN� RDKDBHNM@Q NR FdMDQNR @KHLDMSeBHNR NARDQU@MCN @ PT@KHC@CD

CNR LDRLNR� DWDBTS@Q D L@MSDQ @ KHLODY@ D @ NQCDL CN @LAHDMSD D DPTHO@LDMSNR
 @KcL CD NTSQ@R @SHUHC@CDR @EHMR D @SDMCDMCN @R MNQL@R DRS@AD�

KDBHC@R ODK@ 6HFHK`MBH@ 3@MHS^QH@� UDQHEHB@Q @ MDBDRRHC@CD CD QDO@QNR DL TSDMReKHNR D DPTHO@LDMSNR C@ BNYHMG@� NQF@MHY@Q D BNMSQNK@Q N QDBDAHLDMSN


DRSNB@FDL
 BNMRDQU@baN D TSHKHY@baN CNR FdMDQNR @KHLDMSeBHNR� NQF@MHY@Q @ CHRSQHATHbaN C@R QDEDHbhDR� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD

D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD

SQDHM@LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�
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#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ OQNUHCDMBH@Q @ YDK@Q CNR OQfOQHNR CN LTMHBeOHN� EHRB@KHY@Q @ DMSQ@C@ D @ R@eC@ CD ODRRN@R M@R CDODMCdMBH@R

C@ TMHC@CD ODK@ PT@K c QDRONMR^UDK
 OQDRS@MCN HMENQL@bhDR D DEDST@MCN DMB@LHMG@LDMSNR
 DW@LHM@MCN @TSNQHY@bhDR
 O@Q@ F@Q@MSHQ @ RDFTQ@Mb@ CN

KNB@K� OQ@SHB@Q NR @SNR MDBDRR^QHNR O@Q@ HLODCHQ @ HMU@RaN C@ TMHC@CD ODK@ PT@K c QDRONMR^UDK
 HMBKTRHUD RNKHBHS@Q RT@ @ITC@ ONKHBH@K PT@MCN MDBDRR^QH@�

BNLTMHB@Q HLDCH@S@LDMSD _ @TSNQHC@CD RTODQHNQ PT@HRPTDQ HQQDFTK@QHC@CDR DMBNMSQ@C@R� BNMS@BS@Q
 PT@MCN MDBDRR^QHN
 fQFaNR OiAKHBNR
 BNLTMHB@MCN @

DLDQFdMBH@ D RNKHBHS@MCN RNBNQQN� ODQBNQQDQ RHRSDL@SHB@LDMSD @R CDODMCdMBH@R C@ TMHC@CD CD R@iCD D ^QD@R @CI@BDMSDR
 UDQHEHB@MCN RD ONQS@R I@MDK@R


ONQShDR
 D NTSQ@R UH@R CD @BDRRN DRSaN EDBG@C@R BNQQDS@LDMSD D NARDQU@MCN ODRRN@R PTD KGD O@QDb@L RTRODHS@R
 O@Q@ ONRRHAHKHS@Q @ SNL@C@ CD LD�

CHC@R OQDUDMSHU@R� DWDBTS@Q RDQUHbNR CD L@MTSDMbaN OQDCH@K CD ODPTDM@ BNLOKDWHC@CD
 S@HR BNLN SQNB@Q K`LO@C@R
 ETReUDHR
 SNL@C@R D HMSDQQTOSNQDR


BNMRDQS@Q CDRB@QF@
 SNQMDHQ@R
 OHMS@Q O@QDCDR
 FQ@CDR
 DMSQD NTSQNR� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKD�

SHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN�

DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�
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.TSQHbaN %RBNK@Q
 BTI@R OQHMBHO@HR @SHUHC@CDR RaN� OQDO@Q@Q NR @KHLDMSNR PTD BNLOhDL @ LDQDMC@
 L@MSDQ @ KHLODY@ D @ NQF@MHY@baN CN KNB@K
 CNR L@�

SDQH@HR D CNR DPTHO@LDMSNR MDBDRR^QHNR @N QDEDHSfQHN D @ BNYHMG@
 L@MSDQ @ GHFHDMD
 @ NQF@MHY@baN D N BNMSQNKD CNR HMRTLNR TSHKHY@CNR M@ OQDO@Q@baN C@

LDQDMC@�D�C@R�CDL@HR�QDEDHbhDR�
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-@MTSDMbaN CD )MEQ@DRSQTSTQ@
 BTI@R OQHMBHO@HR @SHUHC@CDR RaN� KHLODY@ D GHFHDMHY@baN C@R TMHC@CDR DRBNK@QDR
 DWDBTbaN CD ODPTDMNR QDO@QNR DKcSQHBNR


GHCQ^TKHBNR
�R@MHS^QHNR�D�CD�@KUDM@QH@
�DWDBTbaN�C@�KHLODY@�C@R�^QD@R�DWSDQM@R�HMBKTHMCN�RDQUHbNR�CD�I@QCHM@FDL�
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6HFHK`MBH@ D�NT RDFTQ@Mb@
 BTI@R OQHMBHO@HR @SHUHC@CDR RaN� E@YDQ @ UHFHK`MBH@ C@R ^QD@R HMSDQM@R D DWSDQM@R C@R TMHC@CDR DRBNK@QDR D fQFaN BDMSQ@K
 BN�

LTMHB@Q @N CHQDSNQ C@R TMHC@CDR DRBNK@Q SNC@R @R RHST@bhDR CD QHRBN _ HMSDFQHC@CD EeRHB@ C@R ODRRN@R D CN O@SQHLgMHN OiAKHBN� OQDUDMHQ NR @KTMNR D NR

OQNEHRRHNM@HR C@ DCTB@baN CD ONRReUDHR RHST@bhDR ODQHFNR@R CDMSQN C@R TMHC@CDR DRBNK@QDR� BNMSQNK@Q @ DMSQ@C@ D R@eC@ CD ODRRN@R ITMSN _R TMHC@CDR

DRBNK@QDR D @ 3DBQDS@QH@ -TMHBHO@K CD %CTB@baN� CDSDBS@Q
 QDFHRSQ@Q D QDK@S@Q _ CHQDbaN C@ TMHC@CD DRBNK@Q D�NT _ BGDEH@ HLDCH@S@
 ONRReUDK RHST@bhDR CD

QHRBNR�_�HMSDFQHC@CD�EeRHB@�C@R�ODRRN@R�D�@�HMSDFQHC@CD�CNR�ADMR�OiAKHBNR�RNA�RT@�QDRONMR@AHKHC@CD�
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4Q@MRONQSD D BNMCTbaN CD UDeBTKN DRBNK@Q
 BTI@R OQHMBHO@HR @SHUHC@CDR RaN� BNMCTYHQ NR UDeBTKNR ODQSDMBDMSDR _ 3DBQDS@QH@ -TMHBHO@K CD %CTB@baN CD

@BNQCN BNL @R CHRONRHbhDR BNMSHC@R MN #fCHFN .@BHNM@K CD 4Q`MRHSN
 L@MSDQ NR UDeBTKNR RNA RT@ QDRONMR@AHKHC@CD DL BNMCHbhDR @CDPT@C@R CD TRN D


CDSDBS@Q
 QDFHRSQ@Q D QDK@S@Q @N RTODQHNQ GHDQ^QPTHBN SNCNR NR DUDMSNR LDB`MHBNR
 DKcSQHBNR D CD ETMHK@QH@ @MNQL@HR PTD NBNQQ@L BNL N UDeBTKN CTQ@MSD N

TRN� YDK@Q ODK@ HMSDFQHC@CD EeRHB@ D LNQ@K CNR @KTMNR� QDRODHS@Q D E@YDQ BTLOQHQ @R MNQL@R CD BNMCTbaN CD DRBNK@Q� HMENQL@Q @N QDRONMR^UDK ODK@ DRBNK@

PT@HRPTDQ�OQNAKDL@R�NT�DUDMST@KHC@CD�PTD
�ONQ�UDMSTQ@
�NBNQQDQ�MN�ODQBTQRN�@Sc�@�DRBNK@�
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>? JF;H?D;G?HNI ? IL\;G?HNXLCIM� >IM M?LPC\IM @CH;H=?CLIM� >IM M?LPC\IM >? G;HON?H\[I ? =IHNLIF? >; CH@L;?MNLONOL;� >IM M?LPC\IM >? NL;HM�
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IONLIM�
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0@QSHBHO@Q C@ ENQLTK@baN CD 0NKeSHB@R %CTB@BHNM@HR MNR CHUDQRNR `LAHSNR CN 3HRSDL@ 0iAKHBN CD %CTB@baN -TMHBHO@K� DK@ANQ@Q OK@MNR
 OQNFQ@L@R D

OQNIDSNR DCTB@BHNM@HR MN `LAHSN DRODBeEHBN CD RT@ @ST@baN� O@QSHBHO@Q C@ DK@ANQ@baN CN 0QNIDSN 0NKeSHBN 0DC@FfFHBN� CDRDMUNKUDQ @ QDFdMBH@ DEDSHU@�

BNMSQNK@Q D @U@KH@Q N QDMCHLDMSN DRBNK@Q� DWDBTS@Q S@QDE@ CD QDBTODQ@baN CD @KTMNR� O@QSHBHO@Q CD QDTMHaN CD SQ@A@KGN� CDRDMUNKUDQ ODRPTHR@ DCTB@BHNM@K�

O@QSHBHO@Q CD @bhDR @CLHMHRSQ@SHU@R D C@R HMSDQ@bhDR DCTB@SHU@R BNL @ BNLTMHC@CD� ATRB@Q D O@QSHBHO@Q CD ENQL@baN BNMSHMT@C@ MN RDMSHCN CD DMENB@Q

@ ODQRODBSHU@ C@ @baN QDEKDWHU@ D HMUDRSHF@SHU@� BTLOQHQ D E@YDQ BTLOQHQ @R CDSDQLHM@bhDR C@ KDFHRK@baN UHFDMSD� BTLOQHQ @ GNQ@�@SHUHC@CD MN `LAHSN C@

TMHC@CD�DRBNK@Q��L@MSDQ�@�BNS@�LeMHL@�CD�OQNCTbaN�BHDMSeEHB@
�PTD�RDQ^�DRS@ADKDBHC@�ONQ�LDHN�CD�@SN�@CLHMHRSQ@SHUN�QDFTK@LDMS@Q�
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) � DK@ANQ@Q
 HLOKDLDMS@Q
 DWDBTS@Q D @U@KH@Q ONKeSHB@R RNBH@HR ITMSN @ fQFaNR C@ @CLHMHRSQ@baN OiAKHB@
 CHQDS@ NT HMCHQDS@
 DLOQDR@R
 DMSHC@CDR D NQF@MH�

Y@bhDR�ONOTK@QDR�

)) � DK@ANQ@Q
 BNNQCDM@Q
 DWDBTS@Q D @U@KH@Q OK@MNR
 OQNFQ@L@R D OQNIDSNR PTD RDI@L CN `LAHSN CD @ST@baN CN 3DQUHbN 3NBH@K BNL O@QSHBHO@baN C@ RNBHD�

C@CD�BHUHK�

)))���DMB@LHMG@Q�OQNUHCdMBH@R
�D�OQDRS@Q�NQHDMS@baN�RNBH@K�@�HMCHUeCTNR
�FQTONR�D�_�ONOTK@baN�

)6 � NQHDMS@Q HMCHUeCTNR D FQTONR CD CHEDQDMSDR RDFLDMSNR RNBH@HR MN RDMSHCN CD HCDMSHEHB@Q QDBTQRNR D CD E@YDQ TRN CNR LDRLNR MN @SDMCHLDMSN D M@

CDEDR@�CD�RDTR�CHQDHSNR�

6���OK@MDI@Q
�NQF@MHY@Q�D�@CLHMHRSQ@Q�ADMDEeBHNR�D�3DQUHbNR�3NBH@HR�

6)���OK@MDI@Q
�DWDBTS@Q�D�@U@KH@Q�ODRPTHR@R�PTD�ONRR@L�BNMSQHATHQ�O@Q@�@�@M^KHRD�C@�QD@KHC@CD�RNBH@K�D�O@Q@�RTARHCH@Q�@bhDR�OQNEHRRHNM@HR�

6)) � OQDRS@Q @RRDRRNQH@ D BNMRTKSNQH@ @ fQFaNR C@ @CLHMHRSQ@baN OiAKHB@ CHQDS@ D HMCHQDS@
 DLOQDR@R OQHU@C@R D NTSQ@R DMSHC@CDR
 BNL QDK@baN _R L@ScQH@R

QDK@BHNM@C@R�MN�HMBHRN�))�CDRSD�@QSHFN�

6))) � OQDRS@Q @RRDRRNQH@ D @ONHN @NR LNUHLDMSNR RNBH@HR DL L@ScQH@ QDK@BHNM@C@ _R ONKeSHB@R RNBH@HR
 MN DWDQBeBHN D M@ CDEDR@ CNR CHQDHSNR BHUHR
 ONKeSHBNR

D�RNBH@HR�C@�BNKDSHUHC@CD�

)8���OK@MDI@LDMSN
�NQF@MHY@baN�D�@CLHMHRSQ@baN�CD�3DQUHbNR�3NBH@HR�D�CD�5MHC@CD�CD�3DQUHbN�3NBH@K�

8 � QD@KHY@Q DRSTCNR RNBHNDBNMgLHBNR BNL NR TRT^QHNR O@Q@ EHMR CD ADMDEeBHNR D RDQUHbNR RNBH@HR ITMSN @ fQFaNR C@ @CLHMHRSQ@baN OiAKHB@ CHQDS@ D HMCHQDS@


DLOQDR@R�OQHU@C@R�D�NTSQ@R�DMSHC@CDR�
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) � 0K@MDI@LDMSN CD B@QC^OHNR� DL ETMbaN CD U^QHNR O@Q`LDSQNR
 NMCD RDQ^ DRS@ADKDBHC@ @ BNLONRHbaN O@CQaN CN B@QC^OHN PTD RDQ^ RDQUHCN @R BQH@Mb@R�
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#@QFN��/0%2!$/2�$%�2%42/%3#!6!$%)2!

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD



#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ NODQ@Q L^PTHM@ QDSQN�DRB@U@CDHQ@R MNR RDQUHbNR QD@KHY@CNR MN LTMHBeOHN PTD DWHI@L RT@ TSHKHY@baN
 BNMSQNK@Q NR

BNL@MCNR CD BNQSD D DKDU@baN
 @RRHL BNLN QDLNUDQ RNKN D L@SDQH@K NQF`MHBN� CQDM@Q RNKNR� DWDBTS@Q @ BNMRSQTbaN CD @SDQQNR
 QD@KHY@Q @B@A@LDMSN DL

O@UHLDMSNR� BQ@U@Q DRS@B@R� HMRODBHNM@Q @R BNMCHbhDR NODQ@BHNM@HR CNR DPTHO@LDMSNR� YDK@Q ODK@ L@MTSDMbaN C@ L^PTHM@� QDRODHS@Q @R MNQL@R ScBMHB@R

D QDFTK@LDMSNR CN RDQUHbN� OK@MDI@Q N SQ@A@KGN D QD@KHY@Q @ L@MTSDMbaN A^RHB@ C@ QDSQN�DRB@U@CDHQ@� YDK@Q ODKN AN@ PT@KHC@CD CN RDQUHbN
 BNMSQNK@MCN

N @MC@LDMSN C@R NODQ@bhDR D DEDST@MCN NR @ITRSDR MDBDRR^QHNR
 @ EHL CD F@Q@MSHQ RT@ BNQQDS@ DWDBTbaN� OgQ DL OQ^SHB@ @R LDCHC@R CD RDFTQ@Mb@ QD�

BNLDMC@C@R O@Q@ @ NODQ@baN D DRS@BHNM@LDMSN C@ L^PTHM@ @ EHL CD DUHS@Q ONRReUDHR @BHCDMSDR� @BNLO@MG@Q NR RDQUHbNR CD L@MTSDMbaN OQDUDMSHU@

D BNQQDSHU@ C@ L^PTHM@ D RDTR HLOKDLDMSNR D
 @OfR DWDBTS@CNR DEDST@Q NR SDRSDR MDBDRR^QHNR� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@

RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@�

LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�@CLHMHRSQ@baN�

#@QFN��/0%2!$/2�$%�-/4/�.)6%,!$/2!

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ NODQ@Q L^PTHM@R CD LNSN�MHUDK@CNQ@ PTD RDQUDL O@Q@ MHUDK@Q
 DRBNU@Q NT LDWDQ SDQQ@
 @QDH@
 B@RB@KGN D RHLH�

K@QDR� BNMCTYHQ D L@MNAQ@Q @ L^PTHM@
 @BHNM@MCN N LNSNQ D L@MHOTK@MCN NR BNL@MCNR CD L@QBG@ D CHQDbaN
 O@Q@ ONRHBHNM^�K@ BNMENQLD @ MDBDRRHC@CD

CN RDQUHbN� NODQ@Q LDB@MHRLNR CD SQ@baN D LNUHLDMS@baN CNR HLOKDLDMSNR C@ L^PTHM@
 @BHNM@MCN ODC@HR D @K@U@MB@R CD BNL@MCN
 O@Q@ DRB@U@Q
 B@Q�

QDF@Q
 LNUDQ D KDU@MS@Q NT CDRB@QQDF@Q SDQQ@
 @QDH@
 B@RB@KGN
 ODCQ@R D L@SDQH@HR @M^KNFNR� L@MNAQ@Q @ L^PTHM@
 L@MHOTK@MCN NR BNL@MCNR CD L@QBG@

D CHQDbaN CN SQ@SNQ
 C@ MHUDK@CNQ@ NT C@ O^ LDB`MHB@
 O@Q@ ONRRHAHKHS@Q @ LNUHLDMS@baN CNR L@SDQH@HR� YDK@Q ODKN AN@ PT@KHC@CD CN RDQUHbN
 BNMSQNK@M�

CN N @MC@LDMSN C@R NODQ@bhDR D DEDST@MCN NR @ITRSDR MDBDRR^QHNR
 @ EHL CD F@Q@MSHQ M@ BNQQDS@ DWDBTbaN� OgQ DL OQ^SHB@ @R LDCHC@R CD RDFTQ@Mb@

QDBNLDMC@C@R O@Q@ @ NODQ@baN D DRS@BHNM@LDMSN C@ L^PTHM@ @ EHL CD DUHS@Q ONRReUDHR @BHCDMSDR� @BNLO@MG@Q NR RDQUHbNR CD L@MTSDMbaN OQDUDMSHU@

D BNQQDSHU@ C@ L^PTHM@ D RDTR HLOKDLDMSNR D
 @OfR DWDBTS@CNR DEDST@Q NR SDRSDR MDBDRR^QHNR� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@

RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@�

LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�@CLHMHRSQ@baN�

#@QFN��/0%2!$/2�$%�-!15).!�0%3!$!

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ NODQ@Q L^PTHM@R CD FQ@MCD ONQSD LNMS@C@R RNAQD QNC@R NT DRSDHQ@
 O@Q@ DRBN@Q D LNUDQ SDQQ@
 ODCQ@R
 @QDH@


B@RB@KGN D NTSQNR L@SDQH@HR� NODQ@Q L^PTHM@ MHUDK@CNQ@ LTMHC@ CD K`LHM@ NT CD DRB@QHEHB@CNQ D LNUHC@ ONQ QDANPTD
 O@Q@ MHUDK@Q SDQQDMNR M@ BNMRSQTbaN

CD DRSQ@C@R
 D NTSQ@R NAQ@R� NODQ@Q L^PTHM@ LNSNQHY@C@ D OQNUHC@ CD TL NT L@HR QNKNR BNLOQDRRNQDR NT BHKHMCQNR O@Q@ BNLO@BS@Q RNKN BNL ODCQ@R


B@RB@KGNR
 SDQQ@
 BNMBQDSN
 @RE@KSN D NTSQNR L@SDQH@HR M@ BNMRSQTbaN CD QT@R D NTSQ@R NAQ@R� NODQ@Q L^PTHM@ D LNSNQ OQNUHCN CD K`LHM@ EQNMS@K BgMB@UN

CD @bN
 O@Q@ DLOTQQ@Q
 QDO@QSHQ D MHUDK@Q SDQQ@ D NTSQNR L@SDQH@HR� NODQ@Q RD MDBDRR^QHN L^PTHM@R BNLN O^ B@QQDF@CDHQ@
 QDSQN DRB@U@CDHQ@ D -NSN MHUD�

K@CNQ@� YDK@Q ODK@ AN@ PT@KHC@CD CN RDQUHbN
 BNMSQNK@MCN N @MC@LDMSN C@R NODQ@bhDR D DEDST@MCN NR @ITRSDR MDBDRR^QHNR
 @ EHL CD F@Q@MSHQ @ BNQQDS@

DWDBTbaN� OgQ DL OQ^SHB@ @R LDCHC@R CD RDFTQ@Mb@ QDBNLDMC@C@R O@Q@ @ NODQ@baN D DRS@BHNM@LDMSN C@ L^PTHM@ @ EHL CD DUHS@Q ONRReUDHR @BHCDMSDR�

@BNLO@MG@Q NR RDQUHbNR CD L@MTSDMbaN OQDUDMSHU@ D BNQQDSHU@ C@ L^PTHM@ D RDTR HLOKDLDMSNR D
 @OfR DWDBTS@CNR DEDST@Q NR SDRSDR MDBDRR^QHNR� YDK@Q

ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN

CNR RDQUHbNR� RDLOQD PTD ENQ MDBDRR^QHN
 N NODQ@CNQ CDUDQ^ ODQMNHS@Q MN HMSDQHNQ CN LTMHBeOHN NMCD NR RDQUHbNR RNA QDRONMR@AHKHC@CD C@ 3DBQDS@QH@

DRSaN RDMCN QD@KHY@CNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN� DWDBTS@Q NTSQ@R S@QDE@R BNQQDK@S@R
 BNMENQLD MDBDRRHC@CD C@ @CLH�

MHRSQ@baN�

#@QFN��-/4/2)34!

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ CHQHFHQ UDeBTKNR @TSNLNSNQDR CD SQ@MRONQSD CD O@RR@FDHQNR D B@QF@R D BNMRDQU^�KNR DL ODQEDHS@R BNMCHbhDR CD

@O@QdMBH@ D ETMBHNM@LDMSN� CHQHFHQ @TSNLfUDHR
 B@LHMGNMDS@R D CDL@HR UDeBTKNR CD SQ@MRONQSD CD O@RR@FDHQNR D B@QF@R
 CDMSQN NT ENQ@ CN -TMHBeOHN�

UDQHEHB@Q CH@QH@LDMSD @R BNMCHbhDR CD ETMBHNM@LDMSN CN UDeBTKN
 @MSDR CD RT@ TSHKHY@baN� OMDTR
 ^FT@ CN Q@CH@CNQ
 A@SDQH@
 MeUDK CD fKDN
 RHM@KDHQNR


EQDHNR
 DLAQD@FDL
 E@QfHR
 @A@RSDBHLDMSN CD BNLATRSeUDK
 DMSQD NTSQNR� UDQHEHB@Q RD @ CNBTLDMS@baN CN UDeBTKN @ RDQ TSHKHY@CN DRS^ BNLOKDS@
 ADL BNLN

CDUNKUd�K@ _ BGDEH@ HLDCH@S@ PT@MCN CN ScQLHMN C@ S@QDE@� YDK@Q ODK@ RDFTQ@Mb@ CD O@RR@FDHQNR
 UDQHEHB@MCN N EDBG@LDMSN CD ONQS@R D N TRN CD BHMSNR

CD RDFTQ@Mb@� E@YDQ ODPTDMNR QDO@QNR CD TQFdMBH@� L@MSDQ N UDeBTKN KHLON
 HMSDQM@ D DWSDQM@LDMSD
 D DL BNMCHbhDR CD TRN
 KDU@MCN�N _ L@MTSDMbaN

RDLOQD PTD MDBDRR^QHN� NARDQU@Q NR ODQeNCNR CD QDUHRaN D L@MTSDMbaN OQDUDMSHU@ CN UDeBTKN� @MNS@Q
 RDFTMCN MNQL@R DRS@ADKDBHC@R
 @ PTHKNLDSQ@FDL

QNC@C@
 UH@FDMR QD@KHY@C@R
 NAIDSNR D ODRRN@R SQ@MRONQS@CNR
 HSHMDQ^QHNR D NTSQ@R NBNQQdMBH@R� QDBNKGDQ N UDeBTKN @OfR N RDQUHbN
 CDHW@MCN�N BNQQDS@LDM�

SD DRS@BHNM@CN D EDBG@CN� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN

@OQNOQH@CNR
�PT@MCN�C@�DWDBTbaN�CNR�RDQUHbNR��O@QSHBHO@Q�CD�OQNFQ@L@�CD�SQDHM@LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�

#@QFN��'!2)

#NLOQDDMCD N B@QFN @ U@QQDQ QT@R
 OQ@b@R
 O@QPTDR D I@QCHMR LTMHBHO@HR
 TSHKHY@MCN U@RRNTQ@R
 @MBHMGNR D NTSQNR HMRSQTLDMSNR RHLHK@QDR O@Q@ L@MSDQ NR

QDEDQHCNR KNB@HR DL BNMCHbhDR CD GHFHDMD D SQ`MRHSN� m 2DBNKGDQ NR LNMSDR CD KHWNR
 @BNMCHBHNM@MCN�NR DL R@BNR OK^RSHBNR
 K@ShDR
 BDRSNR
 B@QQHMGNR CD

SQ@baN L@MT@K D NTSQNR CDOfRHSNR @CDPT@CNR
 O@Q@ ONRSDQHNQ BNKDS@ D SQ@MRONQSD� m 0DQBNQQDQ NR KNFQ@CNTQNR
 RDFTHMCN QNSDHQNR OQc�DRS@ADKDBHCNR
 O@Q@

BNKDS@Q KHWN� m $DRODI@Q N KHWN @LNMSN@CN NT @BNMCHBHNM@CN DL K@ShDR D R@BNR OK^RSHBNR
 DL B@LHMGhDR DRODBH@HR C@ 0QDEDHSTQ@
 ONRRHAHKHS@MCN @RRHL RDT

SQ@MRONQSD @NR KNB@HR @OQNOQH@CNR� m %RU@YH@Q @R KHWDHQ@R CHRSQHATeC@R ODK@R UH@R OiAKHB@R� m 2@RO@Q LDHN�EHNR
 KHLO@Q Q@KNR D R@eC@R CD DRFNSNR� m 0HMS@Q

LDHNR�EHNR
 SQNMBNR CD ^QUNQDR D NTSQNR
 m BNMRDQU@Q @R ^QD@R @I@QCHM@C@R
 HQQHF@MCN
 QDBNKGDMCN ENKG@FDMR RDB@R D NTSQNR CDSQHSNR CNR B@MSDHQNR
 B@OH�

M@MCN
 BNQS@MCN D @QQ@MB@MCN DQU@R C@MHMG@R� m ,HLO@Q DRB@C@R
 OHRNR D O@RR@CDHQ@R� m !ITC@Q MN OK@MSHN CD ^QUNQDR
 OK@MS@R D FQ@L@R� m 0@QSHBHO@Q CD

LTSHQhDR� m 0@QSHBHO@Q CD QDTMHhDR
 FQTONR CD SQ@A@KGN D OQNFQ@L@ CD SQDHM@LDMSN� m YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@

HMCHUHCT@K�D�BNKDSHU@
�m�DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�

#@QFN��6)')!

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ L@MSDQ UHFHK`MBH@ RNAQD CDOfRHSNR CD L@SDQH@HR
 O^SHNR
 ^QD@R @ADQS@R
 BDMSQNR CD DRONQSDR
 DRBNK@R
 NAQ@R DL

DWDBTbaN D DCHEeBHNR NMCD ETMBHNM@L NR fQFaNR LTMHBHO@HR� ODQBNQQDQ RHRSDL@SHB@LDMSD @R CDODMCdMBH@R CD DCHEeBHNR C@ OQDEDHSTQ@ D ^QD@R @CI@BDMSDR


UDQHEHB@MCN RD ONQS@R
 I@MDK@R
 ONQShDR D NTSQ@R UH@R CD @BDRRN DRSaN EDBG@C@R BNQQDS@LDMSD D NARDQU@MCN ODRRN@R PTD KGD O@QDBDL RTRODHS@R O@Q@

ONRRHAHKHS@Q @ SNL@C@ CD LDCHC@R OQDUDMSHU@R� YDK@Q ODK@ RDFTQ@Mb@ CD L@SDQH@HR D UDeBTKNR ONRSNR RNA RT@ FT@QC@� BNMSQNK@Q D NQHDMS@Q @ BHQBTK@baN CD

UDeBTKNR D ODCDRSQDR M@R ^QD@R CD DRS@BHNM@LDMSN OiAKHBN LTMHBHO@K
 O@Q@ L@MSDQ @ NQCDL D DUHS@Q @BHCDMSDR� UHFH@Q L@SDQH@HR D DPTHO@LDMSNR CDRSH�

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD



M@CNR @ NAQ@� BNMS@S@Q
 PT@MCN MDBDRR^QHN
 fQFaNR OiAKHBNR
 BNLTMHB@MCN @ DLDQFdMBH@ D RNKHBHS@MCN @ITC@� BNLTMHB@Q HLDCH@S@LDMSD ^ @TSNQHC@CD

RTODQHNQ PT@HRPTDQ HQQDFTK@QHC@CDR DMBNMSQ@C@R� YDK@Q ODK@ KHLODY@ C@R ^QD@R RNA RT@ UHFHK`MBH@� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@

RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@�

LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�@CLHMHRSQ@baN�

3%#2%4!2)!�-5.)#)0!,�$%�!'2)#5,452!
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#@QFN��6%4%2).}2)/

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ E@YDQ OQNEHK@WH@
 CH@FMfRSHBN D SQ@S@LDMSN CD CNDMb@R CD @MHL@HR� OK@MDI@Q
 NQHDMS@Q D RTODQUHRHNM@Q @ L@MTSDMbaN

CD KHMG@FDMR D�NT E@LeKH@R CD @MHL@HR
 NQHDMS@MCN NR OQNOQHDS^QHNR� CDRDMUNKUDQ D DWDBTS@Q OQNFQ@L@R CD QDOQNCTbaN E@YDMCN HMRDLHM@baN DL ANUHMNR


E@YDQ D DWDBTS@Q OQNFQ@L@R CD MTSQHbaN D GHFHDMD R@MHS^QH@� QD@KHY@Q BNKDS@R
 @M^KHRD @M@SNLNO@SNKfFHB@
 GHRSNO@SNKfFHB@
 GDL@SNKfFHB@ D HLTMNKfFHB@�

QD@KHY@Q DW@LDR BKeMHBNR D CH@FMfRSHBNR E@YDMCN TRN CD BNKDS@ CD L@SDQH@K
 R@BQHEeBHN CD @MHL@K
 MDBQNORH@ D DW@LDR CD K@ANQ@SfQHN� OQDRBQDUDQ D DEDST@Q

SQ@S@LDMSN CNR @MHL@HR D OQNLNUDQ @ OQNEHK@WH@� DEDST@Q BNMSQNKD DOHCDLHNKfFHBN CNR @MHL@HR D CD YNNMNRDR� @BNLO@MG@Q BNKDS@ CD OQNCTSNR NQHTMCNR C@

@FQHBTKSTQ@ E@LHKH@Q D @A@SD CD @MHL@HR
 E@YDMCN RDQUHbNR CD HMRODbaN R@MHS^QH@ CDRSDR
 YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@

HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR 
 SDQ SQDHM@LDMSN O@Q@ LcSNCNR
 CH@FMfRSHBNR

CD AQTBDKNRD
 STADQBTKNRD D DME@KNO@SH@R ANUHM@R D @MDLH@ HMEDBBHNR@ DPTHM@� 0@QSHBHO@Q CD OQNFQ@L@R CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN� DWDBTS@Q

NTSQ@R�S@QDE@R�BNQQDS@R
�BNMENQLD�MDBDRRHC@CD�CD�@CLHMHRSQ@baN�

#@QFN��/0%2!$/2�$%�42!4/2�$%�0.%5

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@L @ #NLOQDDMCD @R @SQHATHbhDR PTD RD CDRSHM@L @ NODQ@Q SQ@SNQ CD OMDTR DL RDQUHbNR QD@KHY@CNR ODKN -TMHBeOHN


PTD DWHI@L RT@ TSHKHY@baN
 QDRODHS@MCN @R MNQL@R ScBMHB@R D NR QDFTK@LDMSNR CN RDQUHbN
 @RRHL BNLN HMRODBHNM@Q @R BNMCHbhDR NODQ@BHNM@HR CNR DPTH�

O@LDMSNR� YDK@Q ODK@ L@MTSDMbaN C@ L^PTHM@� OK@MDI@Q N SQ@A@KGN D QD@KHY@Q L@MTSDMbaN CN SQ@SNQ CD OMDTR� NODQ@Q LDB@MHRLNR CD SQ@baN D LNUH�

LDMS@baN CNR HLOKDLDMSNR C@ L^PTHM@
 @BHNM@MCN ODC@HR D @K@U@MB@R CD BNL@MCN
 O@Q@ DRB@U@Q
 B@QQDF@Q
 LNUDQ D KDU@MS@Q NT CDRB@QQDF@Q SDQQ@


@QDH@
 B@RB@KGN
 ODCQ@R D L@SDQH@HR @M^KNFNR� L@MNAQ@Q @ L^PTHM@
 L@MHOTK@MCN NR BNL@MCNR CD L@QBG@ D CHQDbaN CN SQ@SNQ
 C@ MHUDK@CNQ@ NT C@ O^

LDB`MHB@
 O@Q@ ONRRHAHKHS@Q @ LNUHLDMS@baN CNR L@SDQH@HR� YDK@Q ODKN AN@ PT@KHC@CD CN RDQUHbN
 BNMSQNK@MCN N @MC@LDMSN C@R NODQ@bhDR D DEDST@MCN NR

@ITRSDR MDBDRR^QHNR
 @ EHL CD F@Q@MSHQ M@ BNQQDS@ DWDBTbaN� OgQ DL OQ^SHB@ @R LDCHC@R CD RDFTQ@Mb@ QDBNLDMC@C@R O@Q@ @ NODQ@baN D DRS@BHNM@LDMSN

C@ L^PTHM@ @ EHL CD DUHS@Q ONRReUDHR @BHCDMSDR� @BNLO@MG@Q NR RDQUHbNR CD L@MTSDMbaN OQDUDMSHU@ D BNQQDSHU@ C@ L^PTHM@ D RDTR HLOKDLDMSNR D
 @OfR

DWDBTS@CNR DEDST@Q NR SDRSDR MDBDRR^QHNR� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDM�

SNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN� DWDBTS@Q NTSQ@R S@QDE@R

BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�@CLHMHRSQ@baN�

#@QFN��4%#.)#/�%-�!'2/0%#5!2)!

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ DWDBTS@Q S@QDE@R CD B@Q^SDQ ScBMHBN QDK@SHU@R _ OQNFQ@L@baN
 @RRHRSdMBH@ ScBMHB@ D BNMSQNKD CNR SQ@A@KGNR @FQeBNK@R


NQHDMS@MCN NR @FQHBTKSNQDR M@R S@QDE@R CD OQDO@Q@baN CNR RNKNR
 OK@MSHN D ADMDEHBH@LDMSN CD DROcBHDR UDFDS@HR
 BNLA@SD @ O@Q@RHS@R D NTSQ@R OQ@F@R


O@Q@ @TWHKH@Q NR DRODBH@KHRS@R CD ENQL@baN RTODQHNQ MN CDRDMUNKUHLDMSN C@ OQNCTbaN @FQeBNK@� CDRDLODMG@ S@QDE@R RHLHK@QDR _R PTD QD@KHY@ N ScBMHBN

@FQNODBT^QHN
 DL FDQ@K
 ONQcL KHLHS@C@R _R @SHUHC@CDR DRODBeEHB@R C@ BQH@baN D QDOQNCTbaN CD F@CN CD FQ@MCD
 LcCHN NT ODPTDMN ONQSD
 @RRHL BNLN

_ OQDO@Q@baN CD O@RS@FDMR D ENQQ@FDMR O@Q@ @ @KHLDMS@baN C@R DROcBHDR @MHL@HR
 ADL BNLN M@ BQH@baN CD CDSDQLHM@C@R DROcBHDR CD @MHL@HR
 BNLN

F@CN ANUHMN
 DPjHMN
 RTeMN D NTSQNR� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD

OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN� DWDBTS@Q NTSQ@R S@QDE@R BNQQDK@S@R


BNMENQLD�MDBDRRHC@CD�C@�@CLHMHRSQ@baN�

#@QFN��-/4/2)34!

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ CHQHFHQ UDeBTKNR @TSNLNSNQDR CD SQ@MRONQSD CD O@RR@FDHQNR D B@QF@R D BNMRDQU^�KNR DL ODQEDHS@R BNMCHbhDR CD

@O@QdMBH@ D ETMBHNM@LDMSN� CHQHFHQ @TSNLfUDHR
 B@LHMGNMDS@R D CDL@HR UDeBTKNR CD SQ@MRONQSD CD O@RR@FDHQNR D B@QF@R
 CDMSQN NT ENQ@ CN -TMHBeOHN�

UDQHEHB@Q CH@QH@LDMSD @R BNMCHbhDR CD ETMBHNM@LDMSN CN UDeBTKN
 @MSDR CD RT@ TSHKHY@baN� OMDTR
 ^FT@ CN Q@CH@CNQ
 A@SDQH@
 MeUDK CD fKDN
 RHM@KDHQNR


EQDHNR
 DLAQD@FDL
 E@QfHR
 @A@RSDBHLDMSN CD BNLATRSeUDK
 DMSQD NTSQNR� UDQHEHB@Q RD @ CNBTLDMS@baN CN UDeBTKN @ RDQ TSHKHY@CN DRS^ BNLOKDS@
 ADL BNLN

CDUNKUd�K@ _ BGDEH@ HLDCH@S@ PT@MCN CN ScQLHMN C@ S@QDE@� YDK@Q ODK@ RDFTQ@Mb@ CD O@RR@FDHQNR
 UDQHEHB@MCN N EDBG@LDMSN CD ONQS@R D N TRN CD BHMSNR

CD RDFTQ@Mb@� E@YDQ ODPTDMNR QDO@QNR CD TQFdMBH@� L@MSDQ N UDeBTKN KHLON
 HMSDQM@ D DWSDQM@LDMSD
 D DL BNMCHbhDR CD TRN
 KDU@MCN�N _ L@MTSDMbaN

RDLOQD PTD MDBDRR^QHN� NARDQU@Q NR ODQeNCNR CD QDUHRaN D L@MTSDMbaN OQDUDMSHU@ CN UDeBTKN� @MNS@Q
 RDFTMCN MNQL@R DRS@ADKDBHC@R
 @ PTHKNLDSQ@FDL

QNC@C@
 UH@FDMR QD@KHY@C@R
 NAIDSNR D ODRRN@R SQ@MRONQS@CNR
 HSHMDQ^QHNR D NTSQ@R NBNQQdMBH@R� QDBNKGDQ N UDeBTKN @OfR N RDQUHbN
 CDHW@MCN�N BNQQDS@LDM�

SD DRS@BHNM@CN D EDBG@CN� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN

@OQNOQH@CNR
�PT@MCN�C@�DWDBTbaN�CNR�RDQUHbNR��O@QSHBHO@Q�CD�OQNFQ@L@�CD�SQDHM@LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�

#@QFN��/0%2!$/2�$%�2%42/%3#!6!$%)2!

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ NODQ@Q L^PTHM@ QDSQN�DRB@U@CDHQ@R MNR RDQUHbNR QD@KHY@CNR MN LTMHBeOHN PTD DWHI@L RT@ TSHKHY@baN
 BNMSQNK@Q NR

BNL@MCNR CD BNQSD D DKDU@baN
 @RRHL BNLN QDLNUDQ RNKN D L@SDQH@K NQF`MHBN� CQDM@Q RNKNR� DWDBTS@Q @ BNMRSQTbaN CD @SDQQNR
 QD@KHY@Q @B@A@LDMSN DL

O@UHLDMSNR� BQ@U@Q DRS@B@R� HMRODBHNM@Q @R BNMCHbhDR NODQ@BHNM@HR CNR DPTHO@LDMSNR� YDK@Q ODK@ L@MTSDMbaN C@ L^PTHM@� QDRODHS@Q @R MNQL@R ScBMHB@R

D QDFTK@LDMSNR CN RDQUHbN� OK@MDI@Q N SQ@A@KGN D QD@KHY@Q @ L@MTSDMbaN A^RHB@ C@ QDSQN�DRB@U@CDHQ@� YDK@Q ODKN AN@ PT@KHC@CD CN RDQUHbN
 BNMSQNK@MCN

N @MC@LDMSN C@R NODQ@bhDR D DEDST@MCN NR @ITRSDR MDBDRR^QHNR
 @ EHL CD F@Q@MSHQ RT@ BNQQDS@ DWDBTbaN� OgQ DL OQ^SHB@ @R LDCHC@R CD RDFTQ@Mb@ QD�

BNLDMC@C@R O@Q@ @ NODQ@baN D DRS@BHNM@LDMSN C@ L^PTHM@ @ EHL CD DUHS@Q ONRReUDHR @BHCDMSDR� @BNLO@MG@Q NR RDQUHbNR CD L@MTSDMbaN OQDUDMSHU@

D BNQQDSHU@ C@ L^PTHM@ D RDTR HLOKDLDMSNR D
 @OfR DWDBTS@CNR DEDST@Q NR SDRSDR MDBDRR^QHNR� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@

RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@�

LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�@CLHMHRSQ@baN�

#@QFN��'!2)

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD



#NLOQDDMCD N B@QFN @ U@QQDQ QT@R
 OQ@b@R
 O@QPTDR D I@QCHMR LTMHBHO@HR
 TSHKHY@MCN U@RRNTQ@R
 @MBHMGNR D NTSQNR HMRSQTLDMSNR RHLHK@QDR O@Q@ L@MSDQ NR

QDEDQHCNR KNB@HR DL BNMCHbhDR CD GHFHDMD D SQ`MRHSN� m 2DBNKGDQ NR LNMSDR CD KHWNR
 @BNMCHBHNM@MCN�NR DL R@BNR OK^RSHBNR
 K@ShDR
 BDRSNR
 B@QQHMGNR CD

SQ@baN L@MT@K D NTSQNR CDOfRHSNR @CDPT@CNR
 O@Q@ ONRSDQHNQ BNKDS@ D SQ@MRONQSD� m 0DQBNQQDQ NR KNFQ@CNTQNR
 RDFTHMCN QNSDHQNR OQc�DRS@ADKDBHCNR
 O@Q@

BNKDS@Q KHWN� m $DRODI@Q N KHWN @LNMSN@CN NT @BNMCHBHNM@CN DL K@ShDR D R@BNR OK^RSHBNR
 DL B@LHMGhDR DRODBH@HR C@ 0QDEDHSTQ@
 ONRRHAHKHS@MCN @RRHL RDT

SQ@MRONQSD @NR KNB@HR @OQNOQH@CNR� m %RU@YH@Q @R KHWDHQ@R CHRSQHATeC@R ODK@R UH@R OiAKHB@R� m 2@RO@Q LDHN�EHNR
 KHLO@Q Q@KNR D R@eC@R CD DRFNSNR� m 0HMS@Q

LDHNR�EHNR
 SQNMBNR CD ^QUNQDR D NTSQNR
 m BNMRDQU@Q @R ^QD@R @I@QCHM@C@R
 HQQHF@MCN
 QDBNKGDMCN ENKG@FDMR RDB@R D NTSQNR CDSQHSNR CNR B@MSDHQNR
 B@OH�

M@MCN
 BNQS@MCN D @QQ@MB@MCN DQU@R C@MHMG@R� m ,HLO@Q DRB@C@R
 OHRNR D O@RR@CDHQ@R� m !ITC@Q MN OK@MSHN CD ^QUNQDR
 OK@MS@R D FQ@L@R� m 0@QSHBHO@Q CD

LTSHQhDR� m 0@QSHBHO@Q CD QDTMHhDR
 FQTONR CD SQ@A@KGN D OQNFQ@L@ CD SQDHM@LDMSN� m YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@

HMCHUHCT@K�D�BNKDSHU@
�m�DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�

3%#2%4!2)!�-5.)#)0!,�$%�!33)34|.#)!�3/#)!,

#@QFN��03)#/,/'/

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ OK@MDI@Q
 BNNQCDM@Q
 DWDBTS@Q D @U@KH@Q @R @SHUHC@CDR CD @RRHRSdMBH@ DL 'DRSaN 3NBH@K -DMS@K
 HMSDQUHMCN SDQ@ODT�

SHB@LDMSD BNL ScBMHB@R DRODBeEHB@R HMCHUHCT@HR D�NT FQTO@HR
 CDMSQN CD TL@ DPTHOD LTKSHCHRBHOKHM@Q
 MNR MeUDHR OQDUDMSHUNR
 BTQ@SHUNR
 CD QD@AHKHS@baN D CD

QDHMRDQbaN RNBH@K
 CD @BNQCN BNL @R MDBDRRHC@CDR CD RT@ BKHDMSDK@ D BNMENQLD N FQ@T CD BNLOKDWHC@CD CN DPTHO@LDMSN DL PTD RD HMRDQDL� YDK@Q ODKN

O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR

RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN� DWDBTS@Q NTSQ@R S@QDE@R BNQQDK@S@R
 BNMENQLD MDBDRRHC@CD C@ 3DBQDS@QH@ -TMHBHO@K

CD�'DRSaN�3NBH@K
�BNLO@SeUDHR�BNL�@R�@SQHATHbhDR�CN�B@QFN�

#@QFN��-/4/2)34!

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ CHQHFHQ UDeBTKNR @TSNLNSNQDR CD SQ@MRONQSD CD O@RR@FDHQNR D B@QF@R D BNMRDQU^�KNR DL ODQEDHS@R BNMCHbhDR CD

@O@QdMBH@ D ETMBHNM@LDMSN� CHQHFHQ @TSNLfUDHR
 B@LHMGNMDS@R D CDL@HR UDeBTKNR CD SQ@MRONQSD CD O@RR@FDHQNR D B@QF@R
 CDMSQN NT ENQ@ CN -TMHBeOHN�

UDQHEHB@Q CH@QH@LDMSD @R BNMCHbhDR CD ETMBHNM@LDMSN CN UDeBTKN
 @MSDR CD RT@ TSHKHY@baN� OMDTR
 ^FT@ CN Q@CH@CNQ
 A@SDQH@
 MeUDK CD fKDN
 RHM@KDHQNR


EQDHNR
 DLAQD@FDL
 E@QfHR
 @A@RSDBHLDMSN CD BNLATRSeUDK
 DMSQD NTSQNR� UDQHEHB@Q RD @ CNBTLDMS@baN CN UDeBTKN @ RDQ TSHKHY@CN DRS^ BNLOKDS@
 ADL BNLN

CDUNKUd�K@ _ BGDEH@ HLDCH@S@ PT@MCN CN ScQLHMN C@ S@QDE@� YDK@Q ODK@ RDFTQ@Mb@ CD O@RR@FDHQNR
 UDQHEHB@MCN N EDBG@LDMSN CD ONQS@R D N TRN CD BHMSNR

CD RDFTQ@Mb@� E@YDQ ODPTDMNR QDO@QNR CD TQFdMBH@� L@MSDQ N UDeBTKN KHLON
 HMSDQM@ D DWSDQM@LDMSD
 D DL BNMCHbhDR CD TRN
 KDU@MCN�N _ L@MTSDMbaN

RDLOQD PTD MDBDRR^QHN� NARDQU@Q NR ODQeNCNR CD QDUHRaN D L@MTSDMbaN OQDUDMSHU@ CN UDeBTKN� @MNS@Q
 RDFTMCN MNQL@R DRS@ADKDBHC@R
 @ PTHKNLDSQ@FDL

QNC@C@
 UH@FDMR QD@KHY@C@R
 NAIDSNR D ODRRN@R SQ@MRONQS@CNR
 HSHMDQ^QHNR D NTSQ@R NBNQQdMBH@R� QDBNKGDQ N UDeBTKN @OfR N RDQUHbN
 CDHW@MCN�N BNQQDS@LDM�

SD DRS@BHNM@CN D EDBG@CN� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN

@OQNOQH@CNR
�PT@MCN�C@�DWDBTbaN�CNR�RDQUHbNR��O@QSHBHO@Q�CD�OQNFQ@L@�CD�SQDHM@LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�

#@QFN��:%,!$/2

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ OQNUHCDMBH@Q @ KHLODY@ CNR OQfOQHNR CN LTMHBeOHN� EHRB@KHY@Q @ DMSQ@C@ D @ R@eC@ CD ODRRN@R M@R CDODMCdMBH@R

C@ TMHC@CD ODK@ PT@K c QDRONMR^UDK
 OQDRS@MCN HMENQL@bhDR D DEDST@MCN DMB@LHMG@LDMSNR
 DW@LHM@MCN @TSNQHY@bhDR
 O@Q@ F@Q@MSHQ @ RDFTQ@Mb@ CN

KNB@K� OQ@SHB@Q NR @SNR MDBDRR^QHNR O@Q@ HLODCHQ @ HMU@RaN C@ TMHC@CD ODK@ PT@K c QDRONMR^UDK
 HMBKTRHUD RNKHBHS@Q RT@ @ITC@ ONKHBH@K PT@MCN MDBDRR^QH@�

BNLTMHB@Q HLDCH@S@LDMSD _ @TSNQHC@CD RTODQHNQ PT@HRPTDQ HQQDFTK@QHC@CDR DMBNMSQ@C@R� BNMS@BS@Q
 PT@MCN MDBDRR^QHN
 fQFaNR OiAKHBNR
 BNLTMHB@MCN @

DLDQFdMBH@ D RNKHBHS@MCN RNBNQQN� ODQBNQQDQ RHRSDL@SHB@LDMSD @R CDODMCdMBH@R C@ TMHC@CD D ^QD@R @CI@BDMSDR
 UDQHEHB@MCN RD ONQS@R
 I@MDK@R
 ONQShDR


D NTSQ@R UH@R CD @BDRRN DRSaN EDBG@C@R BNQQDS@LDMSD D NARDQU@MCN ODRRN@R PTD KGD O@QDb@L RTRODHS@R
 O@Q@ ONRRHAHKHS@Q @ SNL@C@ CD LDCHC@R OQD�

UDMSHU@R� DWDBTS@Q RDQUHbNR CD L@MTSDMbaN OQDCH@K CD ODPTDM@ BNLOKDWHC@CD
 S@HR BNLN SQNB@Q K`LO@C@R
 ETReUDHR
 SNL@C@R D HMSDQQTOSNQDR
 BNMRDQS@Q

CDRB@QF@
 SNQMDHQ@R
 OHMS@Q O@QDCDR
 FQ@CDR
 DMSQD NTSQNR� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@ RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKH�

Y@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN
 PT@MCN BNMUNB@CN� DWDBTS@Q

NTSQ@R�S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�@CLHMHRSQ@baN�

#@QFN��6)')!

#NLOQDDMCD N B@QFN PTD RD CDRSHM@ @ L@MSDQ UHFHK`MBH@ RNAQD CDOfRHSNR CD L@SDQH@HR
 O^SHNR
 ^QD@R @ADQS@R
 BDMSQNR CD DRONQSDR
 DRBNK@R
 NAQ@R DL

DWDBTbaN D DCHEeBHNR NMCD ETMBHNM@L NR fQFaNR LTMHBHO@HR� ODQBNQQDQ RHRSDL@SHB@LDMSD @R CDODMCdMBH@R CD DCHEeBHNR C@ OQDEDHSTQ@ D ^QD@R @CI@BDMSDR


UDQHEHB@MCN RD ONQS@R
 I@MDK@R
 ONQShDR D NTSQ@R UH@R CD @BDRRN DRSaN EDBG@C@R BNQQDS@LDMSD D NARDQU@MCN ODRRN@R PTD KGD O@QDBDL RTRODHS@R O@Q@

ONRRHAHKHS@Q @ SNL@C@ CD LDCHC@R OQDUDMSHU@R� YDK@Q ODK@ RDFTQ@Mb@ CD L@SDQH@HR D UDeBTKNR ONRSNR RNA RT@ FT@QC@� BNMSQNK@Q D NQHDMS@Q @ BHQBTK@baN CD

UDeBTKNR D ODCDRSQDR M@R ^QD@R CD DRS@BHNM@LDMSN OiAKHBN LTMHBHO@K
 O@Q@ L@MSDQ @ NQCDL D DUHS@Q @BHCDMSDR� UHFH@Q L@SDQH@HR D DPTHO@LDMSNR CDRSH�

M@CNR @ NAQ@� BNMS@S@Q
 PT@MCN MDBDRR^QHN
 fQFaNR OiAKHBNR
 BNLTMHB@MCN @ DLDQFdMBH@ D RNKHBHS@MCN @ITC@� BNLTMHB@Q HLDCH@S@LDMSD ^ @TSNQHC@CD

RTODQHNQ PT@HRPTDQ HQQDFTK@QHC@CDR DMBNMSQ@C@R� YDK@Q ODK@ KHLODY@ C@R ^QD@R RNA RT@ UHFHK`MBH@� YDK@Q ODKN O@SQHLgMHN RNA RT@ QDRONMR@AHKHC@CD D ODK@

RDFTQ@Mb@ HMCHUHCT@K D BNKDSHU@
 TSHKHY@MCN DPTHO@LDMSNR CD OQNSDbaN @OQNOQH@CNR
 PT@MCN C@ DWDBTbaN CNR RDQUHbNR� O@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@�

LDMSN
�PT@MCN�BNMUNB@CN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R
�BNMENQLD�MDBDRRHC@CD�C@�@CLHMHRSQ@baN�

#@QFN��!'%.4%�!$-).)342!4)6/

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ DWDBTS@Q RDQUHbNR CD @SDMCDQ N OiAKHBN DL FDQ@K
 ODRRN@KLDMSD NT ONQ SDKDENMD
 OQDRS@MCN NQHDMS@bhDR D QD�

@KHY@MCN DMB@LHMG@LDMSNR� L@MSDQ NQF@MHY@CNR D @ST@KHY@CNR NR @QPTHUNR D RDTR BNMSQNKDR� DWDBTS@Q @SHUHC@CDR ODQSHMDMSDR _ ^QD@ CD ODRRN@K BNLN

EQDPjdMBH@
 EcQH@R
 ADMDEeBHNR
 B^KBTKNR
 B@C@RSQNR D NTSQNR� DK@ANQ@Q D CHFHS@Q OK@MHKG@R D BNQQDRONMCdMBH@R� @ST@KHY@Q S@ADK@R D PT@CQNR CDLNMRSQ@SHUNR�

DLHSHQ QDK@SfQHNR D KHRS@FDMR� QDBDADQ D DMUH@Q BNQQDRONMCdMBH@R D CNBTLDMSNR� B@C@RSQ@Q
 NQF@MHY@Q
 @QPTHU@Q D BNMRTKS@Q OQNMST^QHNR� KDQ D @QPTHU@Q OTAKH�

B@bhDR CN CH^QHN NEHBH@K CN LTMHBeOHN� QDBDADQ D OQDRS@Q BNMS@R CD UDQA@R CD @CH@MS@LDMSN� QDBDADQ
 BNMSQNK@Q D CHRSQHATHQ L@SDQH@K CD BNMRTLN� QDK@BHNM@Q

D BNMSQNK@Q ADMR O@SQHLNMH@HR� UDQHEHB@Q BNLOQNU@MSDR D CNBTLDMSNR QDK@SHUNR @ O@F@LDMSNR D NTSQ@R SQ@MR@bhDR EHM@MBDHQ@R� OQDO@Q@Q QDK@baN CD BNAQ@M�

b@ D O@F@LDMSNR DEDST@CNR� BNMSQNK@Q @ @QQDB@C@baN CD HLONRSNR� @TWHKH@Q M@ DK@ANQ@baN CD A@K@MBDSDR
 A@K@MbNR D NTSQNR CDLNMRSQ@SHUNR BNMS^ADHR�

DK@ANQ@Q D CHFHS@Q DCHS@HR KHBHS@SfQHNR D CDL@HR OK@MHKG@R CN OQNBDRRN CD BNLOQ@R
 NARDQU@MCN NR CHRONRHSHUNR KDF@HR DRODBeEHBNR� DEDST@Q @ @ADQSTQ@ CD

OQNBDRRNR CD KHBHS@baN� ODRPTHR@Q MNUNR ENQMDBDCNQDR� DLHSHQ L@O@R CD OQDbNR� @M@KHR@Q ODCHCNR CD BNLOQ@R D RDQUHbNR� @M@KHR@Q OQNONRS@R BNLDQBH@HR�

��CD�&DUDQDHQN�CD������m�*NQM@K�/EHBH@K�%KDSQgMHBN�CNR�-TMHBeOHNR�CN�%RS@CN�CD�-@SN�'QNRRN�m�!./�8)8�Z�.k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� !RRHM@CN�$HFHS@KLDMSD



E@YDQ @ADQSTQ@ CNR DMUDKNODR xCNBTLDMS@baNy D xOQNONRS@y
 DMB@LHMG@Q OQNBDRRNR O@Q@ QDRDQU@ CD CNS@baN NQb@LDMS^QH@ D @UDQHFT@baN CD RT@ QDFT�

K@QHC@CD RNA N @RODBSN KDF@K� @SDMCDQ ENQMDBDCNQDR D QDOQDRDMS@MSDR BNLDQBH@HR� YDK@Q ODKNR DPTHO@LDMSNR @RRHL BNLN ODK@ NQCDL D KHLODY@ CN RDSNQ�

BTLOQHQ�@R�MNQL@R�D�OQNBDCHLDMSNR�C@�HMRSHSTHbaN��DWDBTS@Q�CDL@HR�RDQUHbNR�@EHMR�

#@QFN��3%26)[/3�'%2!)3

#NLOQDDMCD N B@QFN @ PTD RD CDRSHM@ @ DWDBTS@Q RDQUHbNR CD KHLODY@ D @QQTL@baN DL FDQ@K M@R CHUDQR@R TMHC@CDR C@ 3DBQDS@QH@ -TMHBHO@K CD 'DRSaN

3NBH@K� KHLO@Q D @QQTL@Q @R CDODMCdMBH@R D HMRS@K@bhDR C@ 3DBQDS@QH@ -TMHBHO@K CD 'DRSaN 3NBH@K
 @ EHL CD L@MSd�KNR M@R BNMCHbhDR CD @RRDHN QDPTDQHCN�

QDBNKGDQ N KHWN C@R TMHC@CDR DL PTD RDQUD
 @BNMCHBHNM@MCN CDSQHSNR D CDONRHS@MCN�NR CD @BNQCN BNL @R CDSDQLHM@bhDR CDEHMHC@R� ODQBNQQDQ @R CDODM�

CdMBH@R CN DCHEeBHN NMCD DRSHUDQ DWDBTS@MCN RT@R @SQHATHbhDR
 @AQHMCN D EDBG@MCN I@MDK@R
 ONQS@R D ONQShDR
 ADL BNLN KHF@MCN D CDRKHF@MCN ONMSNR CD

HKTLHM@baN L^PTHM@R D @O@QDKGNR DKcSQHBNR� OQDO@Q@Q D RDQUHQ B@Ec D BG^ M@R TMHC@CDR @CLHMHRSQ@SHU@R� OQDO@Q@Q K@MBGDR
 RDFTMCN NQHDMS@baN O@Q@ @SDM�

CDQ @NR OQNFQ@L@R @KHLDMS@QDR CDRDMUNKUHCNR ODK@ 3DBQDS@QH@ -TMHBHO@K CD 'DRSaN 3NBH@K� UDQHEHB@Q @ DWHRSdMBH@ CD L@SDQH@K CD KHLODY@ D @KHLDMS@baN

D NTSQNR HSDMR QDK@BHNM@CNR BNL RDT SQ@A@KGN
 BNLTMHB@MCN @N RTODQHNQ HLDCH@SN @ MDBDRRHC@CD CD QDONRHbaN
 PT@MCN ENQ N B@RN� L@MSDQ @QQTL@CN

N L@SDQH@K RNA RT@ FT@QC@� BNLTMHB@Q @N RTODQHNQ HLDCH@SN PT@KPTDQ HQQDFTK@QHC@CD UDQHEHB@C@
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