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����� ,-"/�!,/ !" *v.2&+�0 -"0�!�0 �� �� $NMGDBHLDMSNR CD NODQ@BHNM@KHY@baN CD L^PTHM@R ODR@C@R CD QNC@R CD K`LHM@R CD DRB@QHEHB@CNQ

D B@b@LA@ LfUDK &RB@U@CDHQ@ )HCQ^TKHB@� �� &RB@U@baN QDLNbaN D B@QF@ CD SDQQ@ ODCQ@ @QDH@ D B@RB@KGN� �� /HUDK@LDMSN CD SDQQDMNR DRSQ@C@R D

OHRS@R CD @DQNONQSNR� �� .@MTSDMbaN CD L^PTHM@R� @A@RSDBHLDMSN� KTAQHEHB@baN D DLOQDFN CD FQ@W@R� �� 3DFHRSQNR MDBDRR^QHNR RNAQD L@PTHM^QHNR OD�

R@CNR� �� 3DFHRSQN CD GNQ@R CD L^PTHM@R� PTHKNLDSQ@FDL CD UDeBTKNR� MiLDQN CD UH@FDMR� CHRS`MBH@R CD @OKHB@baN CD L@SDQH@HR CD DLOQcRSHLN I@YHCN

NT ANS@ENQ@� �� $K@RRHEHB@baN PT@MSN @N SHON CD B@QF@ 	QTHL LcCH@ NT AN@
� �� 0QHDMS@baN D HMRSQTbaN CD L@MNAQ@R CD L^PTHM@ D UDeBTKNR� �� %DEDHSNR

RHLOKDR CN LNSNQ� ��� 1QNBDCHLDMSNR BNQQDSNR O@Q@ DBNMNLHY@Q BNLATRSeUDK� ��� $THC@CNR MDBDRR^QHNR O@Q@ BNMRDQU@Q @ L^PTHM@ DL AN@R BNMCHbhDR

LDB`MHB@R� RHRSDL@ CD EQDHNR� CDEDHSNR RHLOKDR CN RHRSDL@ DKcSQHBN� ��� /NbhDR FDQ@HR CD QDFQ@R CD BHQBTK@baN� QDFQ@ CD TKSQ@O@RR@FDL� QDFQ@ CD LTC@M�

b@ CD CHQDbaN� QDFQ@ CD OQDEDQdMBH@� UDKNBHC@CDR ODQLHSHC@R� BK@RRHEHB@baN C@R UH@R� CDUDQDR D OQNHAHbhDR CN BNMCTSNQ� ��� /NbaN C@R HMEQ@bhDR A^RHB@R

O@Q@ @ @OQDDMRaN CD CNBTLDMSN CD G@AHKHS@baN CD @BNQCN BNL N $fCHFN CD 5Q`MRHSN #Q@RHKDHQN D HMEQ@bhDR A^RHB@R O@Q@ @ B@RR@baN CN CNBTLDMSN CD

G@AHKHS@baN� ��� 1QHMBHO@HR BQHLDR D BNMSQ@UDMbhDR MN UNK@MSD� ��� $NMGDBHLDMSN CD RHM@HR RNMNQNR D FDRSNR CD @FDMSD @TSNQHC@CD CD SQ`MRHSN� ��� 5HONR

CD RHM@KHY@baN� OK@B@R CD QDFTK@LDMS@baN� @CUDQSdMBH@ D HMCHB@baN� RHM@HR KTLHMNRNR� ��� /NbhDR A^RHB@R CD LDB`MHB@ CD UDeBTKN @TSNLNSNQ D L@PTH�

M^QHNR������6RN�D�BTHC@CNR�BNL�EDQQ@LDMS@R�L^PTHM@R�D�DPTHO@LDMSNR������4DFTQ@Mb@�MN�SQ@A@KGN�D�OQDUDMbaN�CD�@BHCDMSDR�D�HMBdMCHNR�
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 �/$,��I<GDNO< �?HDIDNOM<ODQJ� !@N>MD^]J �I<GaOD><� "SHUHC@CDR CD MeUDK RTODQHNQ CD FQ@MCD BNLOKDWHC@CD S@HR BNLN� O@QSHBHO@Q CD OQNIDSNR CD�

RDMUNKUHCNR DL PT@HRPTDQ TMHC@CDR NQF@MHY@BHNM@HR OK@MDI@MCN OQNFQ@L@MCN BNNQCDM@MCN BNMSQNK@MCN @U@KH@MCN QDRTKS@CNR D HMENQL@MCN CDBHRhDR

O@Q@ @ODQEDHbN@Q @ PT@KHC@CD CN OQNBDRRN FDQDMBH@K CN .TMHBeOHN� 1@QSHBHO@Q C@ DK@ANQ@baN D @M^KHRD CN 1K@MN 1KTQH@MT@K C@ 1QDEDHSTQ@ C@ -DH CD %HQD�

SQHYDR 0Qb@LDMS^QH@R D CN NQb@LDMSN D CN @BNLO@MG@LDMSN CD RT@ DWDBTbaN EeRHBN�EHM@MBDHQ@ NQHDMS@MCN @R TMHC@CDR @CLHMHRSQ@SHU@R C@ 1QDEDHSTQ@

DEDST@MCN BNLO@Q@bhDR DMSQD @R BNS@R NQb@LDMS^QH@R D LDS@R OQNFQ@L@C@R D NR QDRTKS@CNR @SHMFHCNR CDRDMUNKUDMCN D @OKHB@MCN BQHScQHNR MNQL@R D

HMRSQTLDMSNR CD @U@KH@baN� &K@ANQ@Q N OK@MDI@LDMSN NQF@MHY@BHNM@K @M@KHR@MCN @ NQF@MHY@baN MN BNMSDWSN HMSDQMN D DWSDQMN HCDMSHEHB@MCN NONQSTMHC@CDR

D OQNAKDL@R CDEHMHMCN DRSQ@ScFH@R ADL BNLN @OQDRDMS@MCN OQNONRS@R CD OQNFQ@L@R D OQNIDSNR� "TWHKH@Q @ HLOKDLDMS@baN CD OQNFQ@L@R D OQNIDSNR M@R

CHUDQR@R ^QD@R CD @ST@baN M@R TMHC@CDR C@ 1QDEDHSTQ@ HCDMSHEHB@MCN ENMSDR CD QDBTQRNR CHLDMRHNM@MCN RT@ @LOKHSTCD D SQ@b@MCN DRSQ@ScFH@R CD HLOKD�

LDMS@baN� $NNQCDM@Q @RRDRRNQ@Q @ BNNQCDM@baN NT LNMHSNQ@Q @ DWDBTbaN CD OQNFQ@L@R OK@MNR D OQNIDSNR� OQNLNUDQ DRSTCNR CD Q@BHNM@KHY@baN @CLH�

MHRSQ@SHU@� HMSDQOQDS@Q KDHR QDFTK@LDMSNR D HMRSQTbhDR QDK@SHU@R @ @RRTMSNR CD @CLHMHRSQ@baN FDQ@K O@Q@ EHMR CD @OKHB@baN NQHDMS@baN D @RRDRRNQ@LDMSN�

&K@ANQ@Q NT BNK@ANQ@Q M@ DK@ANQ@baN CD QDK@SfQHNR O@QBH@HR D @MT@HR @SDMCDMCN _R DWHFdMBH@R NT MNQL@R C@ 1QDEDHSTQ@� OQNONQ DWDBTS@Q D RTODQUHRHNM@Q

���CD�/NUDLAQN�CD������m�+NQM@K�0EHBH@K�&KDSQgMHBN�CNR�.TMHBeOHNR�CN�&RS@CN�CD�.@SN�(QNRRN�m�"/0�97***�Z�/k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� "RRHM@CN�%HFHS@KLDMSD



@M^KHRDR ODRPTHR@R D DRSTCNR ScBMHBNR O@Q@ HLOK@MS@baN NT @ODQEDHbN@LDMSN CD RHRSDL@R LcSNCNR HMRSQTLDMSNR QNSHM@R D OQNBDCHLDMSNR @CLHMHRSQ@�

SHUNR� &K@ANQ@Q QDUDQ HLOK@MS@Q D @U@KH@Q QDFTK@QLDMSD HMRSQTbhDR ENQLTK^QHNR D L@MT@HR CD OQNBDCHLDMSNR BNKDS@MCN D @M@KHR@MCN HMENQL@bhDR O@Q@

Q@BHNM@KHY@baN D @ST@KHY@baN CD MNQL@R D OQNBDCHLDMSNR� &K@ANQ@Q BQHScQHNR D MNQL@R CD O@CQNMHY@baN DRODBHEHB@baN BNLOQ@ FT@QC@ DRSNB@FDL BNM�

SQNKD D @KHDM@baN A@RD@MCN�RD DL KDU@MS@LDMSNR D DRSTCNR O@Q@ @ BNQQDS@ @CLHMHRSQ@baN CN RHRSDL@ CD L@SDQH@HR� &K@ANQ@Q D @OKHB@Q BQHScQHNR OK@MNR

MNQL@R D HMRSQTLDMSNR O@Q@ QDBQTS@LDMSN RDKDbaN SQDHM@LDMSN D CDL@HR @RODBSNR C@ @CLHMHRSQ@baN CD ODRRN@K C@MCN NQHDMS@baN ScBMHB@ @BNLO@�

MG@MCN BNKDS@MCN D @M@KHR@MCN C@CNR QDCDEHMHMCN LDSNCNKNFH@R DK@ANQ@MCN ENQLTK^QHNR HMRSQTbhDR D L@MT@HR CD OQNBDCHLDMSNR O@QSHBHO@MCN CD BN�

LHRRhDR LHMHRSQ@MCN @TK@R D O@KDRSQ@R @ EHL CD BNMSQHATHQ O@Q@ N CDRDMUNKUHLDMSN PT@KHS@SHUN CNR QDBTQRNR GTL@MNR C@ 1QDEDHSTQ@� 1K@MDI@Q BNNQCDM@Q

D RTODQUHRHNM@Q @bhDR LNMHSNQ@MCN QDRTKS@CNR D ENLDMS@MCN ONKeSHB@R CN LTC@Mb@� &WDBTS@Q @SHUHC@CDR CD ENQLTK@baN HLOKDLDMS@baN D @U@KH@baN CD

ONKeSHB@R OiAKHB@R� � %DRDLODMG@Q NTSQ@R @SQHATHbhDR BNLO@SeUDHR BNL RT@ DRODBH@KHY@baN OQNEHRRHNM@K� 1@QSHBHO@Q CD OQNIDSNR CDRDMUNKUHCNR DL PT@HR�

PTDQ TMHC@CDR NQF@MHY@BHNM@HR OK@MDI@MCN OQNFQ@L@MCN BNNQCDM@MCN BNMSQNK@MCN @U@KH@MCN QDRTKS@CNR D HMENQL@MCN CDBHRhDR O@Q@ @ODQEDHbN@Q @

PT@KHC@CD�CN�OQNBDRRN�FDQDMBH@K�C@�1QDEDHSTQ@�

 �/$,��NNDNO@IO@ 0J>D<G� !@N>MD^]J �I<GaOD><� 0QF@MHY@ @ O@QSHBHO@baN CNR HMCHUeCTNR DL FQTON CDRDMUNKUDMCN RT@R ONSDMBH@KHC@CDR OQNLNUDMCN

@SHUHC@CDR DCTB@SHU@R QDBQD@SHU@R D BTKSTQ@HR O@Q@ @RRDFTQ@Q N OQNFQDRRN BNKDSHUN D @ LDKGNQH@ CN BNLONQS@LDMSN HMCHUHCT@K� 1QNFQ@L@ @ @baN A^RHB@

CD TL@ BNLTMHC@CD MNR B@LONR RNBH@K LcCHBN D NTSQNR @SQ@UcR C@ @M^KHRD CNR QDBTQRNR D C@R B@QdMBH@R RNBHNDBNMgLHB@R CNR HMCHUeCTNR D C@ BNLT�

MHC@CD CD ENQL@ @ NQHDMS^�KNR D OQNLNUDQ RDT CDRDMUNKUHLDMSN� 1K@MDI@ DWDBTS@ D @M@KHR@ ODRPTHR@R RNBHNDBNMgLHB@R DCTB@SHU@R D NTSQ@R TSHKHY@MCN

ScBMHB@R DRODBeEHB@R O@Q@ HCDMSHEHB@Q MDBDRRHC@CDR D RTARHCH@Q OQNFQ@L@R DCTB@BHNM@HR G@AHS@BHNM@HR CD R@iCD D ENQL@baN CD LaN�CD�NAQ@� &EDST@

SQH@FDL M@R RNKHBHS@bhDR CD @LATK`MBH@ QDLcCHNR FdMDQNR @KHLDMSeBHNR QDBTQRNR EHM@MBDHQNR D NTSQNR OQDRS@MCN @SDMCHLDMSN M@ LDCHC@ CN ONRReUDK�

"BNLO@MG@ B@RNR DRODBH@HR BNLN OQNAKDL@R CD R@iCD QDK@BHNM@LDMSN E@LHKH@Q CQNF@R @KBNNKHRLN D NTSQNR RTFDQHMCN N DMB@LHMG@LDMSN @NR fQFaNR

BNLODSDMSDR CD @RRHRSdMBH@ O@Q@ ONRRHAHKHS@Q @SDMCHLDMSN CN LDRLN� 3D@KHY@ RDQUHbNR PTD BNLOQDDMCDL N BTHC@CN CD RDFTQ@Mb@ EeRHB@ C@ GHFHDMD

D @KHLDMS@baN CD BQH@Mb@ D�NT @CNKDRBDMSD D�NT @CTKSN MNR ODQeNCNR CHTQMNR D�NT MNSTQMNR� 0ARDQU@ D QDFHRSQ@ @R NBNQQ dMBH@R CD SNC@ NQCDL MN `L�

AHSN CN CDRDMUNKUHLDMSN CN OQNIDSN PTD HMBKT@L @R ODRRN@R DL RHST@baN CD UTKMDQ@AHKHC@CD RNBH@K� 1QDRS@ @SDMCHLDMSN FDQ@K _R ODRRN@R DL RHST@baN

CD UTKMDQ@AHKHC@CD RNBH@K MN SNB@MSD @NR DMB@LHMG@LDMSNR CD RT@R MDBDRRHC@CDR� DRBNK@ R@iCD K@YDQ OQNEHRRHNM@KHY@baN D BTKSTQ@ RNA NQHDMS@baN�

*MSDFQ@ @ DPTHOD HMSDQCHRBHOKHM@Q O@QSHBHO@MCN @SHU@LDMSD CNR FQTONR CD DRSTCN BTQRN CD B@O@BHS@baN NT QDTMHhDR BNMUNB@C@R ODK@ BNNQCDM@baN CN

1QNFQ@L@ @ PTD RD UHMBTK@� 5NL@ OQNUHCdMBH@R @CDPT@C@R D�NT BNLTMHB@ @ BNNQCDM@baN CN 1QNFQ@L@ DL RHST@bhDR DRODBH@HR� &RSHLTK@ N ONSDMBH@K

BQH@SHUN D K@ANQ@SHUN CD ODRRN@R DL RHST@baN CD UTKMDQ@AHKHC@CD RNBH@K M@R @SHUHC@CDR BNSHCH@M@R MNR KNB@HR CD RT@R BNMUHUdMBH@R� &RS@ADKDBD TL O@CQaN

CD BNMUeUHN FQTO@K RNKHC^QHN E@LHKH@Q D BNLTMHS^QHN� "ST@ M@ PT@KHC@CD CD HMRSQTSNQ CD SQDHM@LDMSNR D NTSQNR DUDMSNR CD HFT@K M@STQDY@ LDCH@MSD O@QSHBH�

O@baN OQcUH@ DL OQNBDRRN CD PT@KHEHB@baN D @TSNQHY@baN RTODQHNQ� 0ODQ@ RHRSDL@R CD HMENQL^SHB@ D NTSQNR PT@MCN @TSNQHY@CN D MDBDRR^QHN @N DWDQBeBHN

C@R CDL@HR @SHUHC@CDR� %HQHFD UDeBTKNR KDUDR LDCH@MSD @TSNQHY@baN OQcUH@ PT@MCN MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR� .@MSdL NQF@MHY@�

CNR KHLONR D BNMRDQU@CNR NR L@SDQH@HR L^PTHM@R DPTHO@LDMSNR D KNB@K CD SQ@A@KGN PTD DRSaN RNA RT@ QDRONMR@AHKHC@CD� &MB@LHMG@Q @SQ@UcR C@

TMHC@CD CD @CLHMHRSQ@baN CD ODRRN@K RDQUHCNQDR CNDMSDR D @BHCDMS@CNR MN SQ@A@KGN @N fQFaN CD @RRHRSdMBH@ LcCHB@ LTMHBHO@K� "RRHRSHQ @N RDQUHCNQ BNL

OQNAKDL@R QDEDQDMSDR _ QD@C@OS@baN NT _ QD@AHKHS@baN OQNEHRRHNM@K D RNBH@K ONQ CHLHMTHbaN C@ B@O@BHC@CD CN SQ@A@KGN HMBKTRHUD NQHDMS@MCN RNAQD RT@R

QDK@bhDR DLOQDF@SeBH@R� -DU@MS@Q @M@KHR@Q D HMSDQOQDS@Q O@Q@ @ @CLHMHRSQ@baN C@ 1QDEDHSTQ@ @R MDBDRRHC@CDR @ROHQ@bhDR D HMR@SHRE@bhDR CNR RDQUHCNQDR

ADL BNLN OQNONQ RNKHBHS@bhDR D RTFDRShDR� &K@ANQ@Q O@QDBDQDR HMENQLDR ScBMHBNR D QDK@SfQHNR QD@KHY@MCN ODRPTHR@R DMSQDUHRS@R E@YDMCN NARDQU@bhDR

RTFDQHMCN LDCHC@R O@Q@ HLOK@MS@baN CDRDMUNKUHLDMSN D @ODQEDHbN@LDMSN CD @SHUHC@CDR DL RT@ ^QD@ CD @ST@baN� 1@QSHBHO@Q C@R @SHUHC@CDR @CLHMHRSQ@SH�

U@R CD BNMSQNKD D CD @ONHN QDEDQDMSDR _ RT@ ^QD@ CD @ST@baN� 1@QSHBHO@Q C@R @SHUHC@CDR CD SQDHM@LDMSN D @ODQEDHbN@LDMSN CD ODRRN@K ScBMHBN D @TWHKH@Q

QD@KHY@MCN�@R DL RDQUHbN NT LHMHRSQ@MCN @TK@R D O@KDRSQ@R @ EHL CD BNMSQHATHQ O@Q@ N CDRDMUNKUHLDMSN PT@KHS@SHUN CNR QDBTQRNR GTL@MN RDL RT@ ^QD@

CD @ST@baN� 1@QSHBHO@Q CD FQTONR CD SQ@A@KGN D�NT QDTMHhDR BNLTMHC@CDR C@ 1QDEDHSTQ@ D NTSQ@R DMSHC@CDR OiAKHB@R D O@QSHBTK@QDR QD@KHY@MCN DRSTCNR

DLHSHMCN O@QDBDQDR NT E@YDMCN DWONRHbhDR RNAQD RHST@bhDR D�NT OQNAKDL@R HCDMSHEHB@CNR NOHM@MCN NEDQDBDMCN RTFDRShDR QDUHR@MCN D CHRBTSHMCN SQ@�

A@KGNR ScBMHBN�BHDMSeEHBNR O@Q@ EHMR CD ENQLTK@baN CD CHQDSQHYDR OK@M@R D OQNFQ@L@R CD SQ@A@KGN @EDSNR @N .TMHBeOHN� .@MSDQ TL QDK@BHNM@LDMSN BNQSdR

D�BNNODQ@SHUN�BNL�SNCNR�NR�BNLO@MGDHQNR�CD�RDT�KNB@K�CD�SQ@A@KGN�D�BNL�N�OiAKHBN�DL�FDQ@K��&WDBTS@Q�NTSQ@R�S@QDE@R�@EHMR�

 �/$,��NNDNO@IO@ 0J>D<G "?P><>DJI<G� !@N>MD^]J �I<GaOD><� 1QNONQ @bhDR D MaN RNLDMSD @SDMS@Q DL RNKTBHNM@Q OQNAKDL@ CDUDQ^ OQDUDMSHU@LDMSD

SQ@A@KG@Q M@ HMSDMbaN CD DUHS@Q D OQDUDMHQ QDBNQQdMBH@R RD @MSDBHO@Q @ DKDR BNLOQDDMCDMCN PTD @ ONKeSHB@ RNBH@K CD DCTB@baN MDBDRR@QH@LDMSD CDUD

F@Q@MSHQ NR CHQDHSNR RNBH@HR ONCDMCN @TLDMS@Q N BNMBDHSN DCTB@BHNM@K M@ RNBHDC@CD @ST@KLDMSD DRR@ ETMbaN SDL N NAIDSHUN CD OQNLNUDQ N DMBNMSQN

C@ QD@KHC@CD RNBH@K CN @KTMN M@ DRBNK@ C@ E@LeKH@ D C@ RNBHDC@CD @ PT@K N @KTMN DRSDI@ HMSQNCTYHCN� 1DQBDADQ NR E@SNQDR PTD CDSDQLHM@L @R PTDRShDR

RNBH@HR M@ ^QD@ DCTB@BHNM@K OQNONMCN @bhDR O@Q@ RNKTBHNM@Q OQNAKDL@ BNLOQDDMCDMCN PTD @ ONKeSHB@ RNBH@K CD DCTB@baN MDBDRR@QH@LDMSD CDUD F@�

Q@MSHQ NR CHQDHSNR RNBH@HR ONCDMCN @TLDMS@Q N BNMBDHSN DCTB@BHNM@K M@ RNBHDC@CD @ST@KLDMSD� .DKGNQ@Q @ RNBH@KHY@baN DMSQD DRBNK@ E@LeKH@ E@UNQDBDQ

N @OQDMCHY@CN CN OQNBDRRN CDLNBQ^SHBN� HMBDMSHU@Q @R @bhDR BNKDSHU@R� DEDST@Q ODRPTHR@R O@Q@ @M@KHR@Q @ QD@KHC@CD RNBH@K CNR @KTMNR� BNMSQHATHQ BNL @

ENQL@baN OQNEHRRHNM@K� DU@RaN DRBNK@Q D @LOKH@Q @ UHRaN RNBH@K CNR RTIDHSNR DMUNKUHCNR BNL @ DCTB@baN CDBNCHEHB@MCN @R PTDRShDR RNBH@HR� &MSDMCD�RD

PTD TL@ C@R FQ@MCDR U@MS@FDMR PTD N "RRHRSDMSD 4NBH@K ONCD E@YDQ MN BNMSDWSN DRBNK@Q c HMSDQ@baN @SQ@UcR CD @bhDR BNL NR O@HR D @ BNMSQHATHbaN

CN 4DQUHbN RNBH@K MN `LAHSN DCTB@BHNM@K RD C^ M@R RDFTHMSDR @SQHATHbhDR� 1QNAKDL@R BNL CHRBHOKHM@� *MRTANQCHM@baN @ PT@KPTDQ KHLHSD NT QDFQ@ DRBNK@Q�

7TKMDQ@AHKHC@CD _R CQNF@R� "SHSTCDR D BNLONQS@LDMSNR @FQDRRHUNR D UHNKDMSNR 	$'&44 ���� O���
� $NMSQHATHQ O@Q@ N HMFQDRRN QDFQDRRN ODQL@MdMBH@

D RTBDRRN C@ BQH@Mb@ D @CNKDRBDMSD M@ DRBNK@� E@UNQDBDQ @ QDK@baN E@LeKH@DRBNK@�BNLTMHC@CD @LOKH@MCN N DRO@bN CD O@QSHBHO@baN CDRS@R M@ DRBNK@

HMBKTHMCN�@�LDRL@�MN�OQNBDRRN�DCTB@SHUN�BNMSDLOK@MCN�NR�CHQDHSNR�CD�@OQDMCHY@FDL�BNMSDLOK@CNR�M@�#@RD�/@BHNM@K�$NLTL�$TQQHBTK@Q�

 �/$,� �DJLPaHD>J� !@N>MD^]J �I<GaOD><� .@MHOTK@ HMRTLNR E@QL@BdTSHBNR BNLN LDCHB@baN ODR@FDL D LHRSTQ@ TSHKHY@MCN HMRSQTLDMSNR DRODBH@HR

D EfQLTK@R PTeLHB@R O@Q@ @SDMCDQ @ OQNCTbaN CD QDLcCHNR D NTSQNR OQDO@QNR� $NMSQNK@ DMSNQODBDMSDR D OQNCTSNR DPTHO@Q@CNR @SQ@UcR CD L@O@R FTH@R

D KHUQNR @RRHL @SDMCDMCN @ CHRONRHSHUNR KDF@HR� "M@KHR@ OQNCTSNR E@QL@BdTSHBNR U@KDMCN�RD CD LcSNCNR PTeLHBNR O@Q@ UDQHEHB@Q PT@KHC@CD SDNQ OTQDY@

D PT@MSHC@CD CD B@C@ DKDLDMSN M@ BNLONRHbaN� 'NQMDBD RDLOQD PTD RNKHBHS@CN RTAReCHNR O@Q@ DK@ANQ@baN CD NQCDMR CD RDQUHbN ONQS@QH@R O@QDBDQDR D

L@MHEDRSNR� $NNQCDM@ DWDBTS@ D @BNLO@MG@ @R @SHUHC@CDR DRODBeEHB@R CN K@ANQ@SfQHN CD @M^KHRDR BKeMHB@R CDRCD @ QDBDObaN 	BNKDS@
 CN L@SDQH@K O@Q@

DW@LD D @M^KHRD @Sc @ DMSQDF@ CN K@TCN EHM@K @N O@BHDMSD� '@Y ODRPTHR@R PT@MSHS@SHU@R D PT@KHS@SHU@R DL @LNRSQ@R CD L@SDQH@HR CNR DW@LDR QDPTHRHS@CNR

ODKNR LcCHBNR� "M@KHR@ NR @RODBSNR PTeLHBNR C@ ENQL@baN CD @MSHBNQONR MN R@MFTD D NTSQNR EDMgLDMNR AHNPTeLHBNR O@Q@ UDQHEHB@Q NR DEDHSNR OQNCTYH�

CNR MN NQF@MHRLN D CDSDQLHM@Q@ @CDPT@baN QDK@SHU@ CD B@C@ DKDLDMSN� 4TODQUHRHNM@ D�NT DWDBTS@ @M^KHRDR GDL@SNKfFHB@R RNQNKfFHB@R A@BSDQHNKfFHB@R

O@Q@RHSNKfFHB@R BQNMNKfFHB@R D NTSQ@R TSHKHY@MCN�RD CD @O@QDKGNR D ScBMHB@R DRODBeEHB@R CN K@ANQ@SfQHN� 6SHKHY@ ScBMHB@R DRODBeEHB@R CD BTKSTQ@ D @MSHAHN�

���CD�/NUDLAQN�CD������m�+NQM@K�0EHBH@K�&KDSQgMHBN�CNR�.TMHBeOHNR�CN�&RS@CN�CD�.@SN�(QNRRN�m�"/0�97***�Z�/k������
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FQ@L@ BNLO@Q@MCN NR QDRTKS@CNR BNL FQ^EHBNR CD HMSDQOQDS@baN O@Q@ ENQMDBDQ N CH@FMfRSHBN K@ANQ@SNQH@K UHR@MCN BNLOKDLDMS@Q N CH@FMfRSHBN LcCHBN�

"RRTLD @ QDRONMR@AHKHC@CD ODKNR QDRTKS@CNR CNR DW@LDR QD@KHY@CNR MN K@ANQ@SfQHN @RRHM@MCN NR K@TCNR O@Q@ C@Q L@HNQ RDFTQ@Mb@ @NR QDPTHRHS@MSDR�

$NK@ANQ@�BNL�@�KHLODY@�D�NQF@MHY@baN�CN�KNB@K�CD�SQ@A@KGN��&WDBTS@�NTSQ@R�@SHUHC@CDR�BNQQDK@S@R�@N�B@QFN�D�NT�CDSDQLHM@C@R�ODKN�RTODQHNQ�HLDCH@SN�

 �/$,� "IA@MH@DMJ� !@N>MD^]J �I<GaOD><� 1@QSHBHO@ C@ DPTHOD LTKSHCHRBHOKHM@Q M@R CHUDQR@R @SHUHC@CDR PTD UHR@L N @OQHLNQ@LDMSN D CDRDMUNKUHLDMSN

C@R @SHUHC@CDR CD HMSDQDRRD C@ HMRSHSTHbaN� *CDMSHEHB@ @R MDBDRRHC@CDR CD DMEDQL@FDL OQNFQ@L@MCN D BNNQCDM@MCN @R @SHUHC@CDR C@ DPTHOD CD DMEDQ�

L@FDL UHR@MCN @ OQDRDQU@baN D QDBTODQ@baN C@ R@iCD� &K@ANQ@ OH@MN CD DMEDQL@FDL A@RD@MCN�RD M@R MDBDRRHC@CDR HCDMSHEHB@C@R O@Q@ CDSDQLHM@Q

@ @RRHRSdMBH@ @ RDQ OQDRS@C@ ODK@ DPTHOD� 1K@MDI@ BNNQCDM@Q D NQF@MHY@Q B@LO@MG@R CD R@iCD BNLN B@LO@MG@R CD U@BHM@baN D NTSQ@R� 4TODQUHRHNM@

@ DPTHOD CD SQ@A@KGN C@ DMEDQL@FDL DL SNCNR NR RDFLDMSNR O@Q@ L@MSDQ TL@ @CDPT@C@ @RRHRSdMBH@ @NR BKHDMSDR BNL DEHBHdMBH@ PT@KHC@CD D RDFT�

Q@Mb@� &WDBTS@ CHUDQR@R S@QDE@R CD DMEDQL@FDL CD L@HNQ BNLOKDWHC@CD U@KDMCN�RD CD RDTR BNMGDBHLDMSNR ScBMHBNR O@Q@ OQNONQBHNM@Q N L@HNQ FQ@T

ONRReUDK CD ADL DRS@Q EeRHBN LDMS@K D RNBH@K @NR RDTR O@BHDMSDR� &EDST@ SDRSDR CD RDMRHAHKHC@CD @OKHB@MCN RTARS`MBH@R @KDQFdMHB@R D E@YDMCN @ KDHSTQ@

C@R QD@bhDR O@Q@ NASDQ RTAReCHNR CH@FMfRSHBNR� 1@QSHBHO@ M@ DK@ANQ@baN DWDBTbaN D @U@KH@baN CNR OK@MNR CD R@iCD UHR@MCN @ LDKGNQH@ C@ PT@KHC@CD

C@ @RRHRSdMBH@� &WDBTS@ @ CHRSQHATHbaN CD LDCHB@LDMSNR U@KDMCN�RD CD OQDRBQHbaN LcCHB@� &K@ANQ@ DRB@K@R CD RDQUHbN D @SHUHC@CDR CH^QH@R C@ DPTHOD CD

DMEDQL@FDL RNA RT@ QDRONMR@AHKHC@CD� '@Y LDCHB@baN HMSQ@LTRBTK@Q D DMCNUDMNR@ BTQ@SHUNR QDSHQ@C@ CD ONMSNR DSB� .@MScL TL@ OQDUHRaN @ EHL CD

QDPTHRHS@Q L@SDQH@HR D LDCHB@LDMSNR MDBDRR^QHNR O@Q@ @RRDFTQ@Q N CDRDLODMGN @CDPT@CN CNR SQ@A@KGNR CD DMEDQL@FDL� 3D@KHY@ QDTMHhDR CD NQHDMS@�

baN D @U@KH@baN UHR@MCN N @OQHLNQ@LDMSN C@ DPTHOD CD SQ@A@KGN� '@Y @ SQH@FDL MNR B@RNR CD @TRdMBH@ CN LcCHBN D OQDRS@ @SDMCHLDMSN MNR B@RNR CD

DLDQFdMBH@� 1QNUHCDMBH@ N QDBNKGHLDMSN CNR QDK@SfQHNR C@R TMHC@CDR C@ 1QDEDHSTQ@ .TMHBHO@K ADL BNLN QD@KHY@ TL@ @M^KHRD CNR LDRLNR� $NK@ANQ@ BNL

@ KHLODY@ D NQF@MHY@baN CN KNB@K CD SQ@A@KGN� &WDBTS@Q NTSQ@R @SHUHC@CDR BNQQDK@S@R @N B@QFN D�NT CDSDQLHM@C@R ODKN RTODQHNQ HLDCH@SN� 0ODQ@ DPTHO@�

LDMSNR�D�RHRSDL@R�CD�HMENQL^SHB@�D�NTSQNR�PT@MCN�@TSNQHY@CN�D�MDBDRR^QHN�@N�DWDQBeBHN�C@R�CDL@HR�@SHUHC@CDR�

 �/$,� "?P><?JM #aND>J "NKJMODQJ� !@N>MD^]J �I<GaOD><� 1K@MDI@Q CDRDMUNKUDQ LHMHRSQ@Q CHM@LHY@Q @TK@R CHQHFHQ D @U@KH@Q @SHUHC@CDR EeRHB@R QD@KHY@Q

SQDHM@LDMSNR DRODBH@KHY@CNR @BNLO@MG@Q DPTHODR BNLODSHSHU@R O@QSHBHO@Q CD DPTHODR LTKSHCHRBHOKHM@QDR D HMSDQCHRBHOKHM@QDR DK@ANQ@Q HMENQLDR ScBMHBNR

D ODC@FfFHBNR� &K@ANQ@Q N OK@MDI@LDMSN C@R @SHUHC@CDR NADCDBDMCN @ TL@ RDPTdMBH@ ODC@FfFHB@ CN SQDHM@LDMSN CDRONQSHUN UHR@MCN L@WHLHY@Q N

CDRDLODMGN ScBMHBN D S^SHBN CN @KTMN�@SKDS@�DPTHOD O@Q@ CHUDQR@R BNLODSHbhDR D LNC@KHC@CDR DRONQSHU@R CDEHMHC@R D CD @ST@baN CN %DO@QS@LDMSN CD

&RONQSDR CN LTMHBeOHN� %DRDMUNKUDQ OQNFQ@L@R CD HMHBH@baN DRONQSHU@ D SQDHM@LDMSN DRODBeEHBN O@Q@ BQH@Mb@R D @CNKDRBDMSDR @RRHRSHCNR ODKN LTMHBeOHN

CD .@STO^ NQHDMS@MCN�@R D DRSHLTK@MCN�@R _ CDRBNADQS@ D DRBNKG@ C@R LNC@KHC@CDR DRONQSHU@R CD @BNQCN BNL @ @OSHCaN� "BNLO@MG@Q N @KTMN�@SKDS@

CDRCD N OQNBDRRN CD HMHBH@baN @Sc N MeUDK CD @ODQEDHbN@LDMSN C@ ScBMHB@ D SQDHM@LDMSN HMRSQTHMCN�NR @BDQB@ CNR OQHMBeOHNR D QDFQ@R HMDQDMSDR @R LNC@KH�

C@CDR CDRONQSHU@R D DMUNKUDMCN�NR M@R @SHUHC@CDR CD @BNQCN BNL @ RDPTdMBH@ ODC@FfFHB@ OK@MDI@C@� 0QF@MHY@Q D HMBDMSHU@Q @ O@QSHBHO@baN C@R BQH@Mb@R

DL BNLODSHbhDR CDRONQSHU@R DRBNK@QDR BNL N NAIDSHUN CD CDRODQS@Q D CDRBNAQHQ ONSDMBH@HR D MNUNR U@KNQDR� C@Q @TK@R CD @SHUHC@CDR EeRHB@R D CDRONQSHU@R

M@R OQ@b@R CD DRONQSDR� %DRDMUNKUDQ D BNNQCDM@Q OQ^SHB@R DRONQSHU@R DRODBeEHB@R BNL UHRS@R @N ANL CDRDLODMGN CNR @SKDS@R DL BNLODSHbhDR� "U@KH@Q

N QDRTKS@CN C@R @SHUHC@CDR @RRDFTQ@MCN N L^WHLN @OQNUDHS@LDMSN D ADMDEeBHN @CUHMCNR CDRRDR DWDQBeBHNR�SQDHM@LDMSNR� &RS@Q @SDMSN _ CHM`LHB@ C@R

@TK@R OQNONQBHNM@MCN N CDRDMUNKUHLDMSN OQNFQDRRHUN D DEHBHDMSD C@ ScBMHB@ D S^SHB@ CN @KTMN�@SKDS@�DPTHOD� 7@KNQHY@Q SNC@R @R QD@KHY@bhDR D ODPTDMNR

OQNFQDRRNR @OQDRDMS@CNR ODKNR @KTMNR�@SKDS@R�DPTHODR� 'NQMDBDQ NQHDMS@bhDR A^RHB@R D HLOQDRBHMCeUDHR @N CDRDMUNKUHLDMSN ScBMHBN D S^SHBN CN @SKDS@�

DPTHOD CTQ@MSD @ DWDBTbaN C@R @SHUHC@CDR� "BNLO@MG@Q N @KTMN�@SKDS@�DPTHOD DL BNLODSHbhDR DRONQSHU@R BNLN O@QSD HMSDFQ@MSD CN OK@MDI@LDMSN ODC@�

FfFHBN CN SQDHM@LDMSN CDRONQSHUN� 5Q@A@KG@Q DL BNMITMSN BNL OQNEHRRHNM@HR C@ LDRL@ ^QD@ D CD ^QD@R CHRSHMS@R PTD DRSDI@L CHQDS@LDMSD QDK@BHNM@C@R

@N CDRDMUNKUHLDMSN FKNA@K CNR @KTMNR�@SKDS@R�DPTHODR� &K@ANQ@Q HMENQLDR ScBMHBNR D ODC@FfFHBNR SNCNR M@ ^QD@ CD @SHUHC@CDR EeRHB@R D CN CDRONQSN� 4DQ

@RReCTN D BNLO@QDBDQ BNL ONMST@KHC@CD @ RDT KNB@K CD SQ@A@KGN� ;DK@Q ODK@ BNMRDQU@baN D @QL@YDM@LDMSN CNR DPTHO@LDMSNR TMHENQLDR�E@QC@LDMSN

D L@SDQH@HR DRONQSHUNR RNA RT@ QDRONMR@AHKHC@CD� $NK@ANQ@Q BNL @ KHLODY@ D NQF@MHY@baN CN KNB@K CD SQ@A@KGN� &WDBTS@Q NTSQ@R @SHUHC@CDR BNQQDK@S@R

CDSDQLHM@C@R�ODKN�RTODQHNQ�GHDQ^QPTHBN�@SHUHC@CDR�@TWHKH@QDR�D�CD�@ONHN�_�OQ^SHB@�CD�DRONQSD�

 �/$, #<MH<>`POD>J� !@N>MD^]J �I<GaOD><� 4TALHMHRSQ@ OQNCTSNR LcCHBNR D BHQiQFHBNR RDFTHMCN N QDBDHST^QHN @OQNOQH@CN� $NMSQNK@ DMSNQODBDMSDR D

OQNCTSNR DPTHO@Q@CNR @SQ@UcR CD L@O@R FTH@R D KHUQNR @RRHL @SDMCDMCN @ CHRONRHSHUNR KDF@HR� "M@KHR@ OQNCTSNR E@QL@BdTSHBNR U@KDMCN�RD CD LcSNCNR

PTeLHBNR O@Q@ UDQHEHB@Q PT@KHC@CD SDNQ OTQDY@ D PT@MSHC@CD CD B@C@ DKDLDMSN M@ BNLONRHbaN� 0QHDMS@ NR QDRONMR^UDHR ONQ E@QL^BH@R D CQNF@QH@R O@Q@

PTD BTLOQ@L @R KDHR UHFDMSDR� "RRDRRNQ@ @R @TSNQHC@CDR RTODQHNQDR MN OQDO@QN CD HMENQL@bhDR D CNBTLDMSNR RNAQD KDFHRK@baN D @RRHRSdMBH@ E@QL@BdT�

SHB@� 'NQMDBD RDLOQD PTD RNKHBHS@CN RTAReCHNR O@Q@ DK@ANQ@baN CD NQCDMR CD RDQUHbN ONQS@QH@R O@QDBDQDR D L@MHEDRSNR� $NMSQNK@ N DRSNPTD @ BNLOQ@

CD LDCHB@LDMSNR @RRHL BNLN N OQ@YN CD U@KHC@CD CNR LDRLNR� $NK@ANQ@ BNL @ KHLODY@ D NQF@MHY@baN CN KNB@K CD SQ@A@KGN� &WDBTS@Q NTSQ@R S@QDE@R

BNLO@SeUDHR�BNL�@R�DWHFdMBH@R�O@Q@�N�DWDQBeBHN�C@�ETMbaN��CDSDQLHM@C@R�ODKNR�RTODQHNQDR�GHDQ^QPTHBNR�

 �/$,� #DNDJO@M<K@PO<� !@N>MD^]J �I<GaOD><� 'TMBHNM@K CNR fQFaNR @EDS@CNR� 1K@MDI@ DWDBTS@ @BNLO@MG@ NQHDMS@ BNL DWDQBeBHNR D @U@KH@ N SQ@S@�

LDMSN DRODBeEHBN MN RDMSHCN CD QDCTYHQ @N LeMHLN @R BNMRDPTdMBH@R C@ CNDMb@� %H@FMNRSHB@Q D OQNFMNRSHB@Q RHST@bhDR CD QHRBN @ R@iCD DL RHST@bhDR

PTD DMUNKU@L @ RT@ ENQL@baN� 4TODQUHRHNM@ SQDHM@ @U@KH@ @SHUHC@CDR C@ DPTHOD @TWHKH@Q� $NMSQNK@ HMENQL@bhDR HMRSQTLDMSNR D DPTHO@LDMSNR MDBDRR^QH�

NR _ DWDBTbaN DEHBHDMSD CD RT@ @SHUHC@CD� 3D@KHY@ SQDHM@LDMSN M@ ^QD@ CD @ST@baN PT@MCN RNKHBHS@CN� &WDBTS@ NTSQ@R @SHUHC@CDR @EHMR BNK@ANQ@MCN O@Q@

N @OQHLNQ@LDMSN CNR RDQUHbNR C@ R@iCD OiAKHB@� "U@KH@ D QD@U@KH@ N DRS@CN CD R@iCD CD CNDMSDR D @BHCDMS@CNR QD@KHY@MCN SDRSDR LTRBTK@QDR ETMBH�

NM@HR CD @LOKHSTCD @QSHBTK@Q CD UDQHEHB@baN CD BHMcSHB@ D LNUHLDMS@baN CD ODRPTHR@ CD QDEKDWNR OQNU@R CD DRENQbNR CD RNAQDB@QF@ D CD @SHUHC@CDR

O@Q@ HCDMSHEHB@Q N MeUDK CD B@O@BHC@CD ETMBHNM@K CNR fQFaNR @EDS@CNR� 1K@MDI@ D DWDBTS@ SQ@S@LDMSNR CD @EDBbhDR QDTL^SHB@R NRSDN@QSQNRDR RDPTDK@R CD

@BHCDMSDR U@RBTK@QDR�BDQDAQ@HR ONKHNLHDKHSD LDMHMFHSD DMBDE@KHSD CD SQ@TL@SHRLNR Q@PTHLDCTK@QDR CD O@Q@KHRH@R BDQDAQ@HR LNSNQ@R MDTQfFDM@R D CD

MDQUNR ODQHEcQHBNR LHNO@SH@R D NTSQNR TSHKHY@MCN�RD CD LDHNR EeRHBNR DRODBH@HR BNLN BHMDRHNSDQ@OH@ D GHCQNSDQ@OH@ O@Q@ QDCTYHQ @N LeMHLN @R BNMRDPTdM�

BH@R CDRR@R CNDMb@R� "SDMCD @LOTS@CNR OQDO@Q@MCN N BNSN D E@YDMCN SQDHM@LDMSN BNL OQfSDRD O@Q@ ONRRHAHKHS@Q RT@ LNUHLDMS@baN @SHU@ D HMCDODM�

CDMSD� &MRHM@ DWDQBeBHNR BNQQDSHUNR CD BNKTM@ CDEDHSNR CNR OcR @EDBbhDR CNR @O@QDKGNR QDROHQ@SfQHN D B@QCHNU@RBTK@Q NQHDMS@MCN D SQDHM@MCN N O@BHDMSD

DL DWDQBeBHNR FHM^RSHBNR DRODBH@HR O@Q@ OQNLNUDQ BNQQDbhDR CD CDRUHNR CD ONRSTQ@ D DRSHLTK@Q @ DWO@MRaN QDROHQ@SfQH@ D @ BHQBTK@baN R@MFTeMD@� '@Y

QDK@W@LDMSN DWDQBeBHNR D INFNR BNL O@BHDMSDR ONQS@CNQDR CD OQNAKDL@R ORePTHBNR SQDHM@MCN�NR CD ENQL@ RHRSDL^SHB@ O@Q@ OQNLNUDQ @ CDRB@QF@ NT

KHADQ@baN C@ @FQDRRHUHC@CD D DRSHLTK@Q @ RNBH@AHKHC@CD� 4TODQUHRHNM@ D @U@KH@ @SHUHC@CDR CN ODRRN@K @TWHKH@Q CD EHRHNSDQ@OH@ NQHDMS@MCN�NR M@ DWDBTbaN

CD S@QDE@R O@Q@ ONRRHAHKHS@Q @ DWDBTbaN BNQQDS@ CD DWDQBeBHNR EeRHBNR D @ L@MHOTK@baN CD @O@QDKGNR L@HR RHLOKDR� "RRDRRNQ@ @TSNQHC@CDR RTODQHNQDR DL

@RRTMSNR CD EHRHNSDQ@OH@ OQDO@Q@MCN HMENQLDR CNBTLDMSNR D O@QDBDQDR O@Q@ @U@KH@baN C@ ONKeSHB@ CD R@iCD� "ST@ M@ PT@KHC@CD CD HMRSQTSNQ CD SQDH�

M@LDMSNR D NTSQNR DUDMSNR CD HFT@K M@STQDY@ LDCH@MSD O@QSHBHO@baN OQcUH@ DL OQNBDRRN CD PT@KHEHB@baN D @TSNQHY@baN RTODQHNQ� 0ODQ@ DPTHO@LDMSNR

PT@MCN @TSNQHY@CN D MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR� %HQHFD UDeBTKNR KDUDR LDCH@MSD @TSNQHY@baN OQcUH@ PT@MCN MDBDRR^QHN @N DWDQBeBHN

���CD�/NUDLAQN�CD������m�+NQM@K�0EHBH@K�&KDSQgMHBN�CNR�.TMHBeOHNR�CN�&RS@CN�CD�.@SN�(QNRRN�m�"/0�97***�Z�/k������
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C@R CDL@HR @SHUHC@CDR� .@MSdL NQF@MHY@CNR KHLONR D BNMRDQU@CNR NR L@SDQH@HR DPTHO@LDMSNR D KNB@K CD SQ@A@KGN PTD DRSaN RNA RT@ QDRONMR@AHKHC@CD�

&WDBTS@Q�NTSQ@R�S@QDE@R�BNLO@SeUDHR�BNL�@R�DWHFdMBH@R�O@Q@�N�DWDQBeBHN�C@�ETMbaN��CDSDQLHM@C@R�ODKNR�RTODQHNQDR�GHDQ^QPTHBNR�

 �/$,� #JIJ<P?DbGJBJ� !@N>MD^]J �I<GaOD><� %H@FMNRSHB@Q DK@ANQ@Q OQNFQ@L@R @SDMCDQ D DMB@LHMG@Q O@BHDMSDR M@ ^QD@ CD BNLTMHB@baN NQ@K D

DRBQHS@� 0QHDMS@ SDBMHB@LDMSD N BNQON CNBDMSD D @CLHMHRSQ@SHUN C@R DRBNK@R CN DMRHMN QDFTK@Q D NTSQ@R HMRSHSTHbhDR� 0QHDMS@ @ E@LeKH@ PT@MSN @ @SHSTCDR D

QDRONMR@AHKHC@CDR MN OQNBDRRN CD DCTB@baN D NT QD@AHKHS@baN CN DCTB@MCN� "BNLO@MG@ N CDRDMUNKUHLDMSN CN DCTB@MCN M@ DRBNK@ QDFTK@Q D NT NTSQ@R

LNC@KHC@CDR CD @SDMCHLDMSN DL DCTB@baN DRODBH@K� "U@KH@ D DK@ANQ@ QDK@SfQHNR DRODBeEHBNR CD RT@ ^QD@ CD @ST@baN HMCHUHCT@KLDMSD NT DL DPTHOD CD

OQNEHRRHNM@HR� 1@QSHBHO@ CD DPTHODR LTKSHCHRBHOKHM@QDR UHR@MCN @ @U@KH@baN CH@FMfRSHB@ DRSTCN CD B@RNR @SDMCHLDMSNR D DMB@LHMG@LDMSNR CD DCTB@MCNR�

3D@KHY@ SQDHM@LDMSN M@ ^QD@ CD @ST@baN PT@MCN RNKHBHS@CN� &WDBTS@ NTSQ@R @SHUHC@CDR PTD BNMSQHAT@L O@Q@ @ DEHBHdMBH@ CD RT@ ^QD@ OQNEHRRHNM@K� "U@KH@

@R CDEHBHdMBH@R CN O@BHDMSD QD@KHY@MCN DW@LDR ENMcSHBNR CD KHMFT@FDL @TCHNLDSQH@ FQ@U@baN D NTSQ@R ScBMHB@R OQfOQH@R O@Q@ DRS@ADKDBDQ N OK@MN CD

SQDHM@LDMSN NT SDQ@OdTSHBN� 0QHDMS@ N O@BHDMSD BNL OQNAKDL@R CD KHMFT@FDL D @TCHbaN TSHKHY@MCN @ KNFNODCH@ D @TCHNKNFH@ DL RDRRhDR SDQ@OdTSHB@R

UHR@MCN RT@ QD@AHKHS@baN� 0QHDMS@ @ DPTHOD ODC@FfFHB@ OQDO@Q@MCN HMENQLDR D CNBTLDMSNR RNAQD @RRTMSNR CD ENMN@TCHNKNFH@ @ EHL CD ONRRHAHKHS@Q�KGD

RTAReCHNR� $NMSQNK@ D SDRS@ ODQHNCHB@LDMSD @ B@O@BHC@CD @TCHSHU@ CNR RDQUHCNQDR OQHMBHO@KLDMSD C@PTDKDR PTD SQ@A@KG@L DL KNB@HR NMCD G^ LTHSN QTeCN�

"OKHB@ SDRSD @TCHNLcSQHBNR O@Q@ ODRPTHR@Q OQNAKDL@R @TCHSHUNR� CDSDQLHM@ @ KNB@KHY@baN CD KDRaN @TCHSHU@ D RT@R BNMRDPTdMBH@R M@ UNY E@K@ D KHMFT@FDL

CN HMCHUeCTN� 0QHDMS@ NR OQNEDRRNQDR RNAQD N BNLONQS@LDMSN UDQA@K C@ BQH@Mb@ OQHMBHO@KLDMSD BNL QDK@baN _ UNY� "SDMCD D NQHDMS@ NR O@HR RNAQD @R

CDEHBHdMBH@R D � NT OQNAKDL@R CD BNLTMHB@baN CDSDBS@C@R M@R BQH@Mb@R DLHSHMCN O@QDBDQ CD RT@ DRODBH@KHC@CD D DRS@ADKDBDMCN SQ@S@LDMSN @CDPT@�

CN O@Q@ ONRRHAHKHS@Q�KGDR @ QDDCTB@baN D @ QD@AHKHS@baN� "ST@ M@ PT@KHC@CD CD HMRSQTSNQ CD SQDHM@LDMSNR D NTSQNR DUDMSNR CD HFT@K M@STQDY@ LDCH@MSD

O@QSHBHO@baN OQcUH@ DL OQNBDRRN CD PT@KHEHB@baN D @TSNQHY@baN RTODQHNQ� 0ODQ@ DPTHO@LDMSNR PT@MCN MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR D

CHQHFD UDeBTKNR KDUDR LDCH@MSD @TSNQHY@baN OQcUH@ PT@MCN MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR� .@MSdL NQF@MHY@CNR KHLONR D BNMRDQU@CNR

NR L@SDQH@HR L^PTHM@R DPTHO@LDMSNR D KNB@K CD SQ@A@KGN PTD DRSaN RNA RT@ QDRONMR@AHKHC@CD� &WDBTS@Q NTSQ@R S@QDE@R BNLO@SeUDHR BNL @R DWHFdMBH@R

O@Q@�N�DWDQBeBHN�C@�ETMbaN��CDSDQLHM@C@R�ODKNR�RTODQHNQDR�GHDQ^QPTHBNR�

 �/$,� #JIJ<P?DbGJBJ "?P><>DJI<G� !@N>MD^]J �I<GaOD><� 0QHDMS@Q DRSHLTK@Q D CDSDBS@Q CD OQNAKDL@R M@ ^QD@ CD UNY CD BNLTMHB@baN NQ@K D

DRBQHS@ D @TCHbaN SDMCN BNLN ONOTK@baN�@KUN @KTMNR O@HR D OQNEDRRNQDR� NSHLHY@Q N CDRDMUNKUHLDMSN C@ KHMFT@FDL NQ@K KDHSTQ@ D DRBQHS@� OQNLNUDQ DR�

SQ@ScFH@R CD OQDUDMbaN OQDRDQU@baN D BNMSQNKD CD @ATRNR D QHRBNR O@Q@ @ UNY D @ @TCHbaN� DRSHLTK@Q @ DKHLHM@baN CD G^AHSNR HM@CDPT@CNR QDK@BHNM@CNR

_R @KSDQ@bhDR ENMN@TCHNKfFHB@R� %DSDBS@Q OQDBNBDLDMSD @KSDQ@bhDR ENMN@TCHNKfFHB@R QDK@BHNM@C@R _ @TCHbaN UNY LNSQHBHC@CD NQNE@BH@K D KHMFT@FDL NQ@K

D DRBQHS@� &MB@LHMG@Q O@Q@ OQNEHRRHNM@HR PT@MCN MDBDRR^QHN D @BNLO@MG@Q NR SQ@S@LDMSNR DWSDQMNR _ DRBNK@� " @ST@baN BNL OQNEDRRNQDR UHR@� 0QHDMS@Q

PT@MSN @NR BTHC@CNR BNL @ UNY� &MRHM@Q DRSQ@ScFH@R UNB@HR O@Q@ BNMRDQU@baN D L@WHLHY@baN C@ UNY CTQ@MSD N TRN OQNEHRRHNM@K� 1QNLNUDQ HMENQL@bhDR

PT@MSN _R @KSDQ@bhDR ENMN@TCHNKfFHB@R BNLN CDRDMUNKUHLDMSN MNQL@K C@ KHMFT@FDL NQ@K KDHSTQ@ D DRBQHS@ c BNLN DRSDR ONCDL RDQ NSHLHY@CNR DL R@K@

CD @TK@� $@O@BHS@Q N OQNEHRRHNM@K O@Q@ CDSDBbaN CD ONRReUDHR @KSDQ@bhDR ENMN@TCHNKfFHB@R PTD RDTR @KTMNR UDMG@L @ @OQDRDMS@Q� &MB@LHMG@Q N OQNEDR�

RNQ PTD @OQDRDMS@Q @KSDQ@bhDR UNB@HR O@Q@ OQNEHRRHNM@HR DRODBH@KHY@CNR @BNLO@MG@MCN N SQ@S@LDMSN� /N SQ@A@KGN BNL NR O@HR N ENMN@TCHfKNFN QD@KHY@

NQHDMS@bhDR RNAQD� 0 CDRDMUNKUHLDMSN MNQL@K C@ BQH@Mb@ D @R @KSDQ@bhDR ENMN@TCHNKfFHB@R BNLTMR M@ HME`MBH@� &RSHLTK@ @ O@QSHBHO@baN E@LHKH@Q O@Q@

NSHLHY@baN CN CDRDMUNKUHLDMSN C@ BQH@Mb@� 0QHDMS@ @NR O@HR PT@MCN HCDMSHEHB@CN ONRReUDK OQNAKDL@ CN EHKGN D DWOKHB@baN CD DMB@LHMG@LDMSNR MDBDRR^�

QHNR�

 �/$,� +POMD>DJIDNO<� !@N>MD^]J �I<GaOD><� 1QDRS@Q @RRHRSdMBH@ MTSQHBHNM@K @ HMCHUeCTNR D BNKDSHUHC@CDR� 1QNFQ@L@Q DK@ANQ@Q D @U@KH@Q NR B@QC^OHNR

@CDPT@MCN�NR @R E@HW@R DS^QH@R D ODQEHK DOHCDLHNKfFHBN C@ ONOTK@baN @SDMCHC@ QDRODHS@MCN NR G^AHSNR @KHLDMS@QDR� 1K@MDI@Q NQHDMS@Q D RTODQUHRHNM@Q

@R @SHUHC@CDR CD RDKDbaN BNLOQ@ @QL@YDM@LDMSN OQNCTbaN D CHRSQHATHbaN CNR @KHLDMSNR YDK@MCN ODK@ PT@KHC@CD CNR OQNCTSNR NARDQU@C@R @R AN@R

OQ^SHB@R GHFHdMHB@R D R@MHS^QH@R� 1K@MDI@Q D RTODQUHRHNM@Q @ DWDBTbaN C@ @CDPT@baN CD HMRS@K@bhDR EeRHB@R DPTHO@LDMSNR D TSDMReKHNR CD @BNQCN BNL @R

HMNU@bhDR SDBMNKfFHB@R� &K@ANQ@Q D HLOK@MS@Q N .@MT@K CD #N@R 1Q^SHB@R @U@KH@MCN D @ST@KHY@MCN NR OQNBDCHLDMSNR NODQ@BHNM@HR O@CQNMHY@CNR RDLOQD

PTD MDBDRR^QHN� %DRDMUNKUDQ OQNIDSNR CD DCTB@baN @KHLDMS@Q D MTSQHBHNM@K HMBKTRHUD OQNLNUDMCN @ BNMRBHdMBH@ RNBH@K DBNKfFHB@ D @LAHDMS@K� 1K@MDI@Q

HLOK@MS@Q BNNQCDM@Q D RTODQUHRHNM@Q @R @SHUHC@CDR CD OQc�OQDO@QN OQDO@QN CHRSQHATHbaN D SQ@MRONQSD CD QDEDHbhDR�OQDO@Q@bhDR BTKHM^QH@R� $NK@ANQ@Q BNL

@R @TSNQHC@CDR CD EHRB@KHY@baN OQNEHRRHNM@K D�NT R@MHS^QH@� $@KBTK@Q NR O@Q`LDSQNR MTSQHBHNM@HR O@Q@ @SDMCHLDMSN C@ BKHDMSDK@ BNL A@RD DL QDBNLDM�

C@bhDR MTSQHBHNM@HR @U@KH@baN MTSQHBHNM@K D MDBDRRHC@CDR MTSQHBHNM@HR DRODBeEHB@R CDEHMHMCN @ PT@MSHC@CD D PT@KHC@CD CNR @KHLDMSNR NADCDBDMCN @NR

O@CQhDR CD *CDMSHC@CD D 2T@KHC@CD 	1*2
 M@ DK@ANQ@baN CNR B@QC^OHNR� 1QNFQ@L@Q DK@ANQ@Q D @U@KH@Q NR B@QC^OHNR NARDQU@MCN N RDFTHMSD� @CDPT@baN

_R E@HW@R DS^QH@R D @NR ODQEHR DOHCDLHNKfFHBNR C@R ONOTK@bhDR @SDMCHC@R� &WDBTS@Q NTSQ@R S@QDE@R BNLO@SeUDHR BNL @R DWHFdMBH@R O@Q@ N DWDQBeBHN C@

ETMbaN� CDSDQLHM@C@R ODKNR RTODQHNQDR GHDQ^QPTHBNR� 0 DWDQBeBHN CN B@QFN ONCDQ^ DWHFHQ @ OQDRS@baN CD RDQUHbNR ENQ@ CN GNQ^QHN CD DWODCHDMSD MNQL@K

HMBKTRHUD�@NR�R^A@CNR�CNLHMFNR�D�EDQH@CNR�

 �/$,� +POMD>DJIDNO< "?P><>DJI<G� !@N>MD^]J �I<GaOD><� 0QF@MHY@Q @CLHMHRSQ@Q D @U@KH@Q TMHC@CDR CD @KHLDMS@baN D MTSQHbaN� DEDST@Q BNMSQNKD GHFHd�

MHBN R@MHS^QHN� O@QSHBHO@Q CD OQNFQ@L@R CD DCTB@baN MTSQHBHNM@K� LHMHRSQ@Q BTQRNR� "ST@Q DL BNMENQLHC@CD @N .@MT@K CD #N@R 1Q^SHB@R� "RRDRRNQ@Q M@R

@SHUHC@CDR CD DMRHMN ODRPTHR@ D DWSDMRaN� 1QNFQ@L@Q DK@ANQ@Q D @U@KH@Q NR B@QC^OHNR NARDQU@MCN N RDFTHMSD� @CDPT@baN _R E@HW@R DS^QH@R D @NR ODQEHR

DOHCDLHNKfFHBNR C@R ONOTK@bhDR @SDMCHC@R� QDRODHSN @NR G^AHSNR @KHLDMS@QDR CD B@C@ KNB@KHC@CD D _ RT@ UNB@baN @FQeBNK@� TSHKHY@baN CNR OQNCTSNR C@

QDFHaN BNL OQDEDQdMBH@ @NR OQNCTSNR A^RHBNR D OQHNQHC@CD @NR OQNCTSNR ADL�DK@ANQ@CNR D @NR HM@STQ@� NQHDMS@bhDR CN 1QNFQ@L@ /@BHNM@K CD "KHLDM�

S@baN &RBNK@Q v1/"& CN FNUDQMN EDCDQ@K D C@ 1QDEDHSTQ@ .TMHBHO@K CD .@STO^� $@KBTK@Q NR O@Q`LDSQNR MTSQHBHNM@HR O@Q@ @SDMCHLDMSN C@ BKHDMSDK@ BNL

A@RD DL QDBNLDMC@bhDR MTSQHBHNM@HR @U@KH@baN MTSQHBHNM@K D MDBDRRHC@CDR MTSQHBHNM@HR DRODBeEHB@R CDEHMHMCN @ PT@MSHC@CD D PT@KHC@CD CNR @KHLDMSNR

NADCDBDMCN @NR O@CQhDR CD *CDMSHC@CD D 2T@KHC@CD 	1*2
 M@ DK@ANQ@baN CNR B@QC^OHNR &RBNK@QDR� 1K@MDI@Q NQHDMS@Q D RTODQUHRHNM@Q @R @SHUHC@CDR CD

RDKDbaN BNLOQ@ @QL@YDM@LDMSN OQNCTbaN D CHRSQHATHbaN CNR @KHLDMSNR YDK@MCN ODK@ PT@KHC@CD D BNMRDQU@baN CNR OQNCTSNR NARDQU@C@R RDLOQD @R

AN@R OQ^SHB@R GHFHdMHB@R D R@MHS^QH@R� 1K@MDI@Q D BNNQCDM@Q @ @OKHB@baN CD SDRSDR CD @BDHS@AHKHC@CD ITMSN ^ BKHDMSDK@ PT@MCN C@ HMSQNCTbaN CD @KHLDMSNR

@SeOHBNR @N G^AHSN @KHLDMS@Q KNB@K NT C@ BNMBNQQdMBH@ CD PT@HRPTDQ NTSQ@R @KSDQ@� bhDR HMNU@CNQ@R MN PTD CHY QDRODHSN @N OQDO@QN NT O@Q@ @U@KH@baN D

@BDHS@baN CNR B@QC^OHNR OQ@SHB@CNR NARDQU@MCN O@Q`LDSQNR ScBMHBNR BHDMSeEHBNR D RDMRNQH@HR QDBNMGDBHCNR D QD@KHY@MCN @M^KHRD DRS@SeRSHB@ CNR QDRTKS@�

CNR� &RSHLTK@Q @ HCDMSHEHB@baN CD BQH@Mb@R ONQS@CNQ@R CD O@SNKNFH@R D CDEHBHdMBH@R @RRNBH@C@R ^ MTSQHbaN O@Q@ PTD QDBDA@L N @SDMCHLDMSN @CDPT@CN MN

1/"&� &K@ANQ@Q N OK@MN CD SQ@A@KGN @MT@K CN 1QNFQ@L@ /@BHNM@K CD "KHLDMS@baN &RBNK@Q 	1/"&
 LTMHBHO@K BNMSDLOK@MCN NR OQNBDCHLDMSNR @CNS@CNR

O@Q@ N CDRDMUNKUHLDMSN C@R @SQHATHbhDR� &K@ANQ@Q N .@MT@K CD #N@R 1Q^SHB@R CD '@AQHB@baN O@Q@ N 4DQUHbN CD "KHLDMS@baN M@R DRBNK@R C@ QDCD LTMH�

BHO@K CD DMRHMN� %DRDMUNKUDQ OQNIDSNR CD DCTB@baN @KHLDMS@Q D MTSQHBHNM@K O@Q@ @ BNLTMHC@CD DRBNK@Q HMBKTRHUD OQNLNUDMCN @ BNMRBHdMBH@ DBNKfFHB@ D

@LAHDMS@K� $NNQCDM@Q RTODQUHRHNM@Q D DWDBTS@Q OQNFQ@L@R CD DCTB@baN ODQL@� MDMSD DL @KHLDMS@baN D MTSQHbaN C@ BNLTMHC@CD DRBNK@Q� "QSHBTK@Q�RD

���CD�/NUDLAQN�CD������m�+NQM@K�0EHBH@K�&KDSQgMHBN�CNR�.TMHBeOHNR�CN�&RS@CN�CD�.@SN�(QNRRN�m�"/0�97***�Z�/k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� "RRHM@CN�%HFHS@KLDMSD



BNL @ CHQDbaN D BNL @ BNNQCDM@baN ODC@FfFHB@ C@ DRBNK@ O@Q@ N OK@MDI@LDMSN CD @SHUHC@CDR KiCHB@R BNL N BNMSDiCN CD @KHLDMS@baN D MTSQHbaN� "RRDR�

RNQ@Q N $NMRDKGN C@ .DQDMC@ &RBNK@Q MN PTD CHY QDRODHSN _ DWDBTbaN ScBMHB@ CN 1/"&� 1@QSHBHO@Q CN OQNBDRRN CD @U@KH@baN ScBMHB@ CNR ENQMDBDCNQDR CD

FdMDQNR @KHLDMSeBHNR RDFTMCN NR O@CQhDR CD HCDMSHC@CD D PT@KHC@CD @ EHL CD DLHSHQ O@QDBDQ ScBMHBN BNL N NAIDSHUN CD DRS@ADKDBDQ BQHScQHNR PT@KHS@SHUNR

O@Q@ @ O@QSHBHO@baN CNR LDRLNR MN OQNBDRRN CD @PTHRHbaN CNR @KHLDMSNR� &K@ANQ@Q EHBG@R ScBMHB@R C@R OQDO@Q@bhDR PTD BNLOhDL N B@QC^OHN�0QHDMS@Q D

RTODQUHRHNM@Q @R @SHUHC@CDR CD GHFHDMHY@baN CD @LAHDMSDR @QL@YDM@LDMSN CD @KHLDMSNR UDeBTKNR CD SQ@MRONQSD CD @KHLDMSNR DPTHO@LDMSNR D TSDMReKHNR

C@ HMRSHSTHbaN D CNR ENQMDBDCNQDR CD FdMDQNR @KHLDMSeBHNR� 1@QSHBHO@Q CN QDBQTS@LDMSN RDKDbaN D B@O@BHS@baN CD ODRRN@K CN 1/"&� 1@QSHBHO@Q CD DPTHODR

LTKSHCHRBHOKHM@QDR CDRSHM@C@R @ OK@MDI@Q HLOKDLDMS@Q BNMSQNK@Q D DWDBTS@Q ONKeSHB@R OQNFQ@L@R BTQRNR ODRPTHR@R D DUDMSNR� $NMSQHATHQ M@ DK@ANQ@baN

D QDUHRaN C@R MNQL@R QDFTK@CNQ@R OQfOQH@R C@ ^QD@ CD @KHLDMS@baN D MTSQHbaN� $NK@ANQ@Q M@ ENQL@baN CD OQNEHRRHNM@HR M@ ^QD@ CD @KHLDMS@baN D MTSQH�

baN NQHDMS@MCN DRS^FHNR D O@QSHBHO@MCN CD OQNFQ@L@R CD SQDHM@LDMSN D B@O@BHS@baN� $@O@BHS@Q D BNNQCDM@Q @R @bhDR C@R DPTHODR CD RTODQUHRNQDR C@R

TMHC@CDR�C@�DMSHC@CD�DWDBTSNQ@�

 �/$,� ,?JIObGJBJ� !@N>MD^]J �I<GaOD><� &WDBTS@Q QNSHM@R HMHBH@HR HMSDQLDCH^QH@R EHM@HR D BNLOKDLDMS@QDR BNMENQLD QNSHM@ NCNMSNKfFHB@ C@ FDQdM�

BH@ CD NCNMSNKNFH@ M@ 4DBQDS@QH@ .TMHBHO@K CD 4@iCD� &WDBTS@ RDQUHbNR CD DWSQ@bhDR TSHKHY@MCN ANSHBhDR @K@U@MB@R D NTSQNR HMRSQTLDMSNR O@Q@ OQDUDMHQ

HMEDBbhDR L@HR FQ@UDR� 3DRS@TQ@ B^QHDR CDMS^QH@ DLOQDF@MCN HMRSQTLDMSNR @O@QDKGNR D RTARS`MBH@R DRODBH@HR O@Q@ DUHS@Q N @FQ@U@LDMSN CN OQNBDRRN

D DRS@ADKDBDQ @ ENQL@ D @ ETMbaN CN CDMSD� '@Y KHLODY@ OQNEHK^SHB@ CNR CDMSDR D FDMFHU@R DWSQ@HMCN S^QS@QN O@Q@ DKHLHM@Q @ HMRS@K@baN CD ENBNR D HM�

EDBbaN� 0QHDMS@ @ BNLTMHC@CD PT@MSN _ OQDUDMbaN C@R CNDMb@R C@ ANB@ D RDTR BTHC@CNR BNNQCDM@MCN @ $@LO@MG@ CD 1QDUDMbaN C@ 4@iCD #TB@K

O@Q OQNLNUDQ D NQHDMS@Q N @SDMCHLDMSN _ ONOTK@baN DL FDQ@K� ;DK@ ODKNR HMRSQTLDMSNR TSHKHY@CNR MN BNMRTKSfQHN KHLO@MCN�NR D DRSDQHKHY@MCN�NR O@Q@

@RRDFTQ@Q @ GHFHDMD D TSHKHY@baN� "TWHKH@Q DL SNL@C@R Q@CHNKfFHB@R RT@R QDRODBSHU@R QDUDK@bhDR D LNMS@FDMR� &K@ANQ@Q BNMSQNK@Q ODCHCNR DRSNPTDR CD

L@SDQH@HR ODQL@MDMSDR D CD BNMRTLN NCNMSNKfFHBN� 4DKDBHNM@Q D OQDO@Q@Q LNKCDHQ@R BNMEDBBHNM@MCN LNCDKNR DL FDRRN D NQHDMS@Q NR O@BHDMSDR RNAQD

GHFHDMD ATB@K� "OKHB@Q LcSNCNR OQDUDMSHUNR O@Q@ BNMSQNKD CD B^QHD CDMS@K ONQ CDSDQLHM@baN CN %DMSHRS@ NT 5cBMHBN CD )HFHDMD %DMS@K� "ST@Q M@ PT@KH�

C@CD CD HMRSQTSNQ CD SQDHM@LDMSNR D NTSQNR DUDMSNR CD HFT@K M@STQDY@ LDCH@MSD O@QSHBHO@baN OQcUH@ DL OQNBDRRN CD PT@KHEHB@baN D @TSNQHY@baN RTODQHNQ�

0ODQ@Q DPTHO@LDMSNR D RHRSDL@R CD HMENQL^SHB@ D NTSQNR PT@MCN @TSNQHY@CN D MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR� %HQHFHQ UDeBTKNR KDUDR

LDCH@MSD @TSNQHY@baN OQcUH@ PT@MCN MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR� .@MSDQ NQF@MHY@baN BNMSQNKD KHLODY@ KTAQHEHB@baN DRSDQHKHY@baN

CD HMRSQTLDMS@HR DPTHO@LDMSNR L@SDQH@HR D KNB@K CD SQ@A@KGN PTD DRSaN RNA RT@ QDRONMR@AHKHC@CD BNMENQLD QNSHM@ NCNMSNKfFHB@ C@ TMHC@CD CD R@iCD�

&WDBTS@Q�NTSQ@R�S@QDE@R�BNLO@SeUDHR�BNL�@R�DWHFdMBH@R�O@Q@�N�DWDQBeBHN�C@�ETMbaN��CDSDQLHM@C@R�ODKNR�RTODQHNQDR�GHDQ^QPTHBNR�

 �/$,� -MJA@NNJM �>JHPH < OJ?JN JN ><MBJN ?@ -MJA@NNJM	�!@N>MD^]J �I<GaOD><� $NLOQDDMCD NR B@QFNR PTD RD CDRSHM@L _ QDFdMBH@ CD BK@RRD

CD BQDBGD DCTB@baN HME@MSHK DMRHMN ETMC@LDMS@K D DCTB@baN DRODBH@K ADL BNLN _ DWDBTbaN CD SQ@A@KGNR QDK@SHUNR _ HLOKDLDMS@baN CD L@SQHYDR BTQ�

QHBTK@QDR D _ BNNQCDM@baN CD CHRBHOKHM@R� 1@QSHBHO@Q C@ DK@ANQ@baN C@ OQNONRS@ ODC@FfFHB@ CD RT@ TMHC@CD DRBNK@Q� BTLOQHQ OK@MN CD SQ@A@KGN RDFTMCN

@ OQNONRS@ ODC@FfFHB@ CD RT@ TMHC@CD DRBNK@Q� DK@ANQ@Q OQNFQ@L@R D OK@MNR CD @TK@ QDK@BHNM@MCN D BNMEDBBHNM@MCN L@SDQH@K CHC^SHBN @ RDQ TSHKHY@CN

DL @QSHBTK@baN BNL @ DPTHOD CD NQHDMS@baN ODC@FfFHB@� LHMHRSQ@Q @TK@R QDO@RR@MCN @NR @KTMNR NR BNMSDiCNR CDEHMHCNR MNR OK@MNR CD @TK@� NQHDMS@Q NR

@KTMNR M@ ENQLTK@baN D HLOKDLDMS@baN CD OQNIDSNR CD ODRPTHR@ PT@MSN @N RDT ENQL@SN D _ RDKDbaN KDHSTQ@ D TSHKHY@baN CD SDWSNR KHSDQ^QHNR D CHC^SHBNR

HMCHRODMR^UDHR @N RDT CDRDMUNKUHLDMSN� DK@ANQ@Q D @OKHB@Q SDRSDR OQNU@R D NTSQNR HMRSQTLDMSNR TRT@HR CD @U@KH@baN O@Q@ UDQHEHB@baN CN @OQNUDHS@LDMSN

CNR @KTMNR D C@ DEHB^BH@ CNR LcSNCNR @CNS@CNR� BNMSQNK@Q D @U@KH@Q N QDMCHLDMSN DRBNK@Q CNR @KTMNR� DRS@ADKDBDQ DRSQ@ScFH@R CD QDBTODQ@baN O@Q@ @KTMNR

CD LDMNQ QDMCHLDMSN� DK@ANQ@Q D DMB@LHMG@Q NR QDK@SfQHNR AHLDRSQ@HR C@R @SHUHC@CDR CDRDMUNKUHC@R @N %HQDSNQ C@ 6MHC@CD &RBNK@Q DL PTD DRS^ KNS@CN�

BNK@ANQ@Q M@ NQF@MHY@baN C@R @SHUHC@CDR CD @QSHBTK@baN C@ DRBNK@ BNL @R E@LeKH@R D @ BNLTMHC@CD� � O@QSHBHO@Q CD QDTMHhDR BNL O@HR D BNL NTSQNR OQN�

EHRRHNM@HR CD DMRHMN� O@QSHBHO@Q CD QDTMHhDR D OQNFQ@L@R CD @ODQEDHbN@LDMSN D NTSQNR DUDMSNR PT@MCN RNKHBHS@CN� O@QSHBHO@Q HMSDFQ@KLDMSD CNR ODQeNCNR

CDCHB@CNR @N OK@MDI@LDMSN D _ @U@KH@baN CN OQNBDRRN DMRHMN�@OQDMCHY@FDL D @N RDT CDRDMUNKUHLDMSN OQNEHRRHNM@K� O@QSHBHO@Q CD OQNIDSNR CD HMBKTRaN

DRBNK@Q QDENQbN CD @OQDMCHY@FDL NT BNQQDbaN CD RDTR OQNAKDL@R ITMSN @NR @KTMNR C@ QDCD LTMHBHO@K CD DMRHMN� O@QSHBHO@Q CD OQNIDSNR CD BNMRBHDMSH�

Y@baN C@R E@LeKH@R O@Q@ @ MDBDRRHC@CD CD L@SQeBTK@ D EQDPTdMBH@ DRBNK@Q C@R BQH@Mb@R CN .TMHBeOHN� O@QSHBHO@Q CN BDMRN C@ BG@L@C@ D DEDSHU@baN C@R

L@SQeBTK@R DRBNK@QDR O@Q@ @ QDCD LTMHBHO@K CD DMRHMN� QD@KHY@Q ODRPTHR@R M@ ^QD@ CD DCTB@baN� 1@QSHBHO@Q C@ ENQLTK@baN CD 1NKeSHB@R &CTB@BHNM@HR MNR

CHUDQRNR `LAHSNR CN 4HRSDL@ 1iAKHBN CD &CTB@baN .TMHBHO@K� &K@ANQ@Q OK@MNR OQNFQ@L@R D OQNIDSNR DCTB@BHNM@HR MN `LAHSN DRODBeEHBN CD RT@ @ST@baN�

1@QSHBHO@Q C@ DK@ANQ@baN CN 1QNIDSN 1NKeSHBN 1DC@FfFHBN� %DRDMUNKUDQ @ QDFdMBH@ DEDSHU@� $NMSQNK@Q D @U@KH@Q N QDMCHLDMSN DRBNK@Q� &WDBTS@Q S@QDE@ CD

QDBTODQ@baN CD @KTMNR� 1@QSHBHO@Q CD QDTMHaN CD SQ@A@KGN� %DRDMUNKUDQ ODRPTHR@ DCTB@BHNM@K� 1@QSHBHO@Q CD @bhDR @CLHMHRSQ@SHU@R D C@R HMSDQ@bhDR DCT�

B@SHU@R BNL @ BNLTMHC@CD� #TRB@Q ENQL@baN BNMSHMT@C@ MN RDMSHCN CD DMENB@Q @ ODQRODBSHU@ C@ @baN QDEKDWHU@ D HMUDRSHF@SHU@� $TLOQHQ D E@YDQ BTLOQHQ

@R CDSDQLHM@bhDR C@ KDFHRK@baN UHFDMSD� $TLOQHQ @ GNQ@�@SHUHC@CD MN `LAHSN C@ DRBNK@Q C@ TMHC@CD DRBNK@Q E@YDMCN BTLOQHQ @SQ@UcR CD 1QNIDSN DK@AN�

Q@CN ODKNR OQNEDRRNQDR CHQDbaN DRBNK@Q D DPTHOD C@ RDBQDS@QH@ LTMHBHO@K CD DCTB@baN D BTKSTQ@ RDFTHMCN *MRSQTbaN /NQL@SHU@� .@MSDQ @ BNS@ LeMHL@

CD OQNCTbaN BHDMSeEHB@ PTD RDQ^ DRS@ADKDBHC@ ONQ LDHN CD @SN @CLHMHRSQ@SHUN QDFTK@LDMS@Q� "TWHKH@Q M@R CDL@HR @SHUHC@CDR @CLHMHRSQ@SHU@R RDLOQD PTD

MDBDRR^QHN�ONQ�CDSDQLHM@baN�CN�BGDED�HLDCH@SN��DWDBTS@Q�NTSQ@R�S@QDE@R�BNQQDK@S@R�PTD�KGD�ENQDL�CDSDQLHM@C@R�ODKN�RTODQHNQ�HLDCH@SN�

 �/$,� -MJA@NNJM ?@ "?P><^]J #aND><� !@N>MD^]J �I<GaOD><� %DRDMUNKUDQ @SHUHC@CDR EeRHB@R D OQ^SHB@R ITMSN _ BNLTMHC@CD� 7DHBTK@Q HMENQL@baN PTD

UHRDL _ OQDUDMbaN @ LHMHLHY@baN CNR QHRBNR D _ OQNSDbaN _ UTKMDQ@AHKHC@CD ATRB@MCN @ OQNCTbaN CN @TSNBTHC@CN� *MBDMSHU@Q @ BQH@baN CD DRO@bNR

CD HMBKTRaN RNBH@K BNL @bhDR PTD @LOKHDL N RDMSHLDMSN CD ODQSHMdMBH@ RNBH@K M@ BNLTMHC@CD ONQ LDHN C@ @SHUHC@CD EeRHB@ QDFTK@Q CN DRONQSD D K@YDQ

C@R OQ^SHB@R BNQONQ@HR� $NMSQHATHQ O@Q@ @ @LOKH@baN C@ TSHKHY@baN CNR DRO@bNR OiAKHBNR CD BNMUHUdMBH@ BNLN� 1QNONRS@ CD HMBKTRaN RNBH@K D BNLA@SD ^

UHNKdMBH@� $@O@BHS@Q NR OQNEHRRHNM@HR� .HMHRSQ@Q @TK@R OQ^SHB@R QD@KHY@Q B@LHMG@C@R LNMHSNQ@C@R FQTONR CD BNQQHC@ FHM^RSHB@ KNB@KHY@C@ @DQfAHB@ @KNM�

F@LDMSNR C@S@R BNLDLNQ@SHU@R� 1@QSHBHO@Q CD B@O@BHS@bhDR CD DCTB@baN ODQL@MDMSD� 3DFHRSQ@Q RDL@M@KLDMSD @R @MNS@bhDR HMCHUHCT@HR M@ EHBG@ CD

@BNLO@MG@LDMSN CH^QHN� 3D@KHY@Q @FDMC@Q D LNMHSNQ@Q @R @U@KH@bhDR EeRHB@R� ;DK@Q ODKN L@SDQH@K CD @U@KH@baN PTD DRS^ RNA RT@ QDRONMR@AHKHC@CD� &WD�

BTS@Q D�NT NQHDMS@Q @ KHLODY@ CNR DPTHO@LDMSNR PTD ONCD RDQ QD@KHY@C@ ODKNR OQfOQHNR TRT^QHNR @OfR N TRN� 1Q^SHB@R @QSeRSHB@R 	SD@SQN LiRHB@ OHMSTQ@

D @QSDR@M@SN
� 1NSDMBH@KHY@Q @R L@MHEDRS@bhDR BTKSTQ@HR KNB@HR D N BNMGDBHLDMSN ONOTK@Q M@ BNMRSQTbaN CD @KSDQM@SHU@R HMCHUHCT@HR D BNKDSHU@R PTD E@UN�

QDb@L @ OQNLNbaN _ R@iCD� $NMSQHATHQ O@Q@ @ @LOKH@baN D U@KNQHY@baN C@ TSHKHY@baN CNR DRO@bNR OiAKHBNR CD K@YDQ BNLN OQNONRS@ CD HMBKTRaN RNBH@K

DMEQDMS@LDMSN C@R UHNKdMBH@R D LDKGNQH@ C@R BNMCHbhDR CD R@iCD D PT@KHC@CD CD UHC@ C@ ONOTK@baN� 3D@KHY@Q "SHUHC@CD &CTB@SHU@ � 0QHDMS@baN &L (QTON

/@ "SDMbaN #^RHB@� 3D@KHY@Q 1Q^SHB@ $NQONQ@K � "SHUHC@CD 'eRHB@ &L (QTON� "SHUHC@CDR KHF@C@R @N L@FHRScQHN LHMHRSQ@Q @TK@R CDRCD @ &CTB@baN *ME@SHK 1Qc

&RBNK@ @Sc N �k @MN CN &MRHMN 'TMC@LDMS@K DL BTLOQHLDMSN @N DRS@ADKDBHCN M@ KDFHRK@baN DL UHFNQ D CD @BNQCN BNL @R MNQL@R D CHQDSQHYDR A@HW@C@R

ODKN fQFaN CD RHRSDL@ CD DMRHMN� BNK@ANQ@Q BNL @ CHQDbaN C@ DRBNK@ M@ NQF@MHY@baN D DWDBTbaN CD @SHUHC@CDR CD B@Q^SDQ BeUHBN BTKSTQ@K D QDBQD@SHUN�

O@QSHBHO@Q C@ DK@ANQ@baN CN BTQQeBTKN DRBNK@Q CD @BNQCN BNL @ NQHDMS@baN ScBMHBN�ODC@FfFHB@ DRS@ADKDBHC@� OK@MDI@Q DWDBTS@Q @BNLO@MG@Q D @U@KH@Q

���CD�/NUDLAQN�CD������m�+NQM@K�0EHBH@K�&KDSQgMHBN�CNR�.TMHBeOHNR�CN�&RS@CN�CD�.@SN�(QNRRN�m�"/0�97***�Z�/k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� "RRHM@CN�%HFHS@KLDMSD



@R @SHUHC@CDR CDRDMUNKUHC@R ODKN DCTB@MCN� HMBDMSHU@Q D OQNONQBHNM@Q LDHNR O@Q@ @ HMSDFQ@baN DRBNK@�E@LeKH@�BNLTMHC@CD� QDFHRSQ@Q @R @SHUHC@CDR CD

BK@RRD� RTFDQHQ @KSDQ@bhDR MNR BTQQeBTKNR UHR@MCN LDKGNQ @ITRS^�KNR _ QD@KHC@CD QDFHNM@K� ENQMDBDQ RTAReCHNR O@Q@ DK@ANQ@baN CD CH@FMfRSHBNR� DWDBTS@Q

NTSQ@R�@SQHATHbhDR�BNQQDK@S@R

 �/$,� -ND>bGJBJ "?P><>DJI<G� !@N>MD^]J �I<GaOD><� %DRDMUNKUDQ SQ@A@KGN CD OQDUDMbaN TR@MCN @R @SHUHC@CDR CN ORHBfKNFN DRBNK@Q O@Q@ @TWHKH@Q

M@ DKHLHM@baN C@R CDEHBHdMBH@R HMCHUHCT@HR � DMPT@MSN @O@QDBDL @RRHL BNMCHBHNM@C@R @ HMRSHSTHbaN DRBNK@Q� "OKHB@Q ScBMHB@R D OQHMBeOHNR ORHBNKfFHBNR

@OQNOQH@CNR @N CDRDMUNKUHLDMSN HMSDKDBST@K RNBH@K D DLNBHNM@K CN HMCHUeCTN DLOQDF@MCN BNMGDBHLDMSNR CNR U^QHNR Q@LNR C@ ORHBNKNFH@� 1QNBDCDQ NT

OQNUHCDMBH@Q @ @OKHB@baN CD ScBMHB@R ORHBNKfFHB@R @CDPT@C@R MNR B@RNR CD CHEHBTKC@CD DRBNK@Q E@LHKH@Q NT CD NTSQ@ M@STQDY@ A@RD@MCN�RD DL BNMGD�

BHLDMSNR RNAQD @ ORHBNKNFH@ C@ ODQRNM@KHC@CD ADL BNLN MN ORHBNCH@FMfRSHBN� &RSTC@Q RHRSDL@R CD LNSHU@baN C@ @OQDMCHY@FDL NAIDSHU@MCN @TWHKH@Q

M@ DK@ANQ@baN CD OQNBDCHLDMSNR DCTB@BHNM@HR CHEDQDMBH@CNR B@O@YDR CD @SDMCDQ @R MDBDRRHC@CDR HMCHUHCT@HR� "M@KHR@Q @R B@Q@BSDQeRSHB@R CD HMCHUeCTNR

RTOQ@ D HMEQ@CNS@CNR D ONQS@CNQDR CD MDBDRRHC@CDR DRODBH@HR TSHKHY@MCN LcSNCNR CD NARDQU@baN D ODRPTHR@ O@Q@ QDBNLDMC@Q OQNFQ@L@R DRODBH@HR

CD DMRHMN BNLONRSNR CD BTQQeBTKNR D ScBMHB@R @CDPT@C@R _R CHEDQDMSDR PT@KHC@CDR CD HMSDKHFdMBH@� *CDMSHEHB@Q @ DWHRSdMBH@ CD ONRReUDHR OQNAKDL@R M@

^QD@ C@ ORHBNLNSQHBHC@CD D CHRSiQAHNR RDMRNQH@HR NT MDTQNORHBNKfFHBNR @OKHB@MCN D HMSDQOQDS@MCN SDRSDR D NTSQNR QD@SHUNR ORHBNKfFHBNR O@Q@ @BNMRDKG@Q

N SQ@S@LDMSN @CDPT@CN D @ ENQL@ CD QDRNKUDQ @R CHEHBTKC@CDR NT DMB@LHMG@Q N HMCHUeCTN O@Q@ SQ@S@LDMSN BNL NTSQNR DRODBH@KHRS@R� 1@QSHBHO@Q CD OQN�

FQ@L@R CD NQHDMS@baN OQNEHRRHNM@K D UNB@BHNM@K @OKHB@MCN SDRSDR CD RNMC@FDL CD @OSHChDR D NTSQNR LDHNR @ EHL CD BNMSQHATHQ O@Q@ @ ETSTQ@ @CDPT@baN

CN HMCHUeCTN @N SQ@A@KGN� $NK@ANQ@Q BNL @ @CDPT@baN ONQ O@QSD CNR DCTB@CNQDR CD BNMGDBHLDMSNR C@ 1RHBNKNFH@ PTD KGDR RDI@L iSDHR M@ BNMRDBTbaN

BQeSHB@ D QDEKDWHU@ CD RDTR O@ODHR� %DRDMUNKUDQ SQ@A@KGNR BNL DCTB@CNQDR D @KTMNR UHR@MCN @ DWOKHBHS@baN D @ RTODQ@baN CD DMSQ@UDR HMRSHSTBHNM@HR @N

ETMBHNM@LDMSN OQNCTSHUN C@R DPTHODR D @N BQDRBHLDMSN HMCHUHCT@K CD RDTR HMSDFQ@MSDR� &K@ANQ@Q @ DWDBTS@Q OQNBDCHLDMSNR CDRSHM@CNR @N BNMGDBHLDMSNR

C@ QDK@baN OQNEDRRNQ�@KTMN DL RHST@baN DRBNK@QDR DRODBeEHB@R UHR@MCN @SQ@UcR CD TL@ @baN BNKDSHU@ D HMSDQCHRBHOKHM@Q @ HLOKDLDMS@baN CD TL@ LDSN�

CNKNFH@ CD DMRHMN PTD E@UNQDb@ @ @OQDMCHY@FDL D N CDRDMUNKUHLDMSN� 4RTODQUHRHNM@Q NQHDMS@Q D DWDBTS@Q SQ@A@KGNR M@ ^QD@ CD 1RHBNKNFH@ 1QNEHRRHNM@K�

1@QSHBHO@Q CD OQNFQ@L@R CD ENQL@baN BNMSHMT@C@ UHR@MCN RDT @ODQEDHbN@LDMSN OQNEHRRHNM@K� %DRDLODMG@Q NTSQ@R @SQHATHbhDR BNLO@SeUDHR BNL RT@ DR�

ODBH@KHY@baN�OQNEHRRHNM@K�

 �/$,� -ND>bGJBJ� !@N>MD^]J �I<GaOD><� *MSDQ@FHQ BNL NR 0QHDMS@CNQDR� MDBDRRHC@CDR D C@ BKHDMSDK@ @KUN CD RT@ @ST@baN� 1K@MDI@ CDRDMUNKUD DWDBT�

S@ @BNLO@MG@ U@KHC@ D @U@KH@ DRSQ@ScFH@R CD HMSDQUDMbhDR ORHBNRRNBH@HR CHUDQR@R @ O@QSHQ C@R MDBDRRHC@CDR D BKHDMSDK@R HCDMSHEHB@C@R� 1@QSHBHO@ CDMSQN

CD RT@ DRODBH@KHC@CD CD DPTHODR LTKSHCHRBHOKHM@QDR D OQNFQ@L@R CD @baN BNLTMHS^QH@ UHR@MCN @ BNMRSQTbaN CD TL@ @baN HMSDFQ@C@� %DRDMUNKUD @bhDR

CD ODRPTHR@R D @OKHB@bhDR OQ^SHB@R C@ ORHBNKNFH@ MN `LAHSN C@ R@iCD DCTB@baN SQ@A@KGN RNBH@K DSB 3D@KHY@ SQDHM@LDMSN O@KDRSQ@R D BTQRNR M@ ^QD@

CD @ST@baN PT@MCN RNKHBHS@CN� %DRDMUNKUD NTSQ@R @SHUHC@CDR PTD UHRDL @ OQDRDQU@baN OQNLNbaN QDBTODQ@baN QD@AHKHS@baN C@ R@iCD LDMS@K D U@KNQH�

Y@baN CN GNLDL� "RRDRRNQ@� OQDRS@ BNMRTKSNQH@ ORHBNRRNBH@K� D C@Q O@QDBDQDR CDMSQN CD TL@ ODQRODBSHU@� %DRDMUNKUD D @BNLO@MG@ DPTHODR� *MSDQUcL

DL RHST@bhDR CD BNMEKHSNR MN SQ@A@KGN� 0QHDMS@ D @BNMRDKG@ HMCHUHCT@HR UNKS@CNR O@Q@ N SQ@A@KGN� "OKHB@ LcSNCNR D ScBMHB@R ORHBNKfFHB@R BNLN SDRSDR

OQNU@R DMSQDUHRS@R INFNR D CHM`LHB@R CD FQTON DSB "RRDRRNQ@ D OQDRS@ BNMRTKSNQH@ HMSDQM@ O@Q@ E@BHKHS@Q OQNBDRRNR CD FQTON D CDRDMUNKUHLDMSN CD

KHCDQ@Mb@R O@Q@ N SQ@A@KGN� 1K@MDI@ CDRDMUNKUD @M@KHR@ D @U@KH@ @R @bhDR CDRSHM@C@R @ E@BHKHS@Q @R QDK@bhDR CD SQ@A@KGN @ OQNCTSHUHC@CD @ NQF@MHY@BH�

NM@K� R@SHRE@baN CD HMCHUeCTNR D FQTONR MN `LAHSN %DRDMUNKUD @R @bhDR UNKS@C@R O@Q@ @ BQH@SHUHC@CD @TSN DRSHL@ D LNSHU@baN CN SQ@A@KG@CNQ� "ST@ DL

DPTHOD LTKSHCHRBHOKHM@Q D�NT HMSDQCHRBHOKHM@Q O@Q@ DK@ANQ@baN HLOKDLDMS@baN CDRDMUNKUHLDMSN D @U@KH@baN CD OQNFQ@L@R D ONKeSHB@R CD CDRDMUNKUHLDMSN

CD QDBTQRNR GTL@MNR� 1@QSHBHO@ MN QDBQTS@LDMSN D RDKDbaN CD ODRRN@K� 1@QSHBHO@ DL OQNFQ@L@R D @SHUHC@CDR CD R@iCD D RDFTQ@Mb@ MN SQ@A@KGN R@iCD

LDMS@K CN SQ@A@KG@CNQ D PT@KHC@CD CD UHC@ MN SQ@A@KGN� 3D@KHY@ DRSTCNR D ODRPTHR@R BHDMSeEHB@R QDK@BHNM@CNR _ 1RHBNKNFH@ 0QF@MHY@BHNM@K D CN 5Q@A@KGN�

1DRPTHR@ CD BTKSTQ@ NQF@MHY@BHNM@K� 1DRPTHR@ CD BKHL@ NQF@MHY@BHNM@K� %DRDMUNKUD ONKeSHB@R CD QDSDMbaN CD ODRRN@K� %DRBQDUD D @M@KHR@ B@QFNR� "U@KH@

CDRDLODMGN� 1@QSHBHO@ DL OQNBDRRNR CD CDRKHF@LDMSN CD ODRRN@K D OQNFQ@L@R CD OQDO@Q@baN O@Q@ @ONRDMS@CNQH@� $NK@ANQ@ DL OQNIDSNR CD DQFNMN�

LH@ 	L^PTHM@R D DPTHO@LDMSNR CD SQ@A@KGN
� &K@ANQ@ D DLHSD K@TCNR @SDRS@CNR D O@QDBDQDR LDCH@MSD MDBDRRHC@CD CN HMCHUeCTN D�NT C@ NQF@MHY@baN�

1QDRS@ @SDMCHLDMSN _ BNLTMHC@CD D @NR B@RNR DMB@LHMG@CNR _ TMHC@CD CD R@iCD UHR@MCN N CDRDMUNKUHLDMSN ORePTHBN LNSNQ D RNBH@K CN HMCHUeCTN DL

QDK@baN _ RT@ HMSDFQ@baN _ E@LeKH@ D _ RNBHDC@CD� 1QDRS@ @SDMCHLDMSN @NR B@RNR CD R@iCD LDMS@K BNLN SNWHBgL@MNR @KBNfK@SQ@R NQF@MHY@MCN�NR DL

FQTONR GNLNFdMDNR CDRDMUNKUDMCN ScBMHB@R CD SDQ@OH@ CD FQTON O@Q@ RNKTbaN CNR RDTR OQNAKDL@R� 1QDRS@ @SDMCHLDMSN ORHBNKfFHBN M@ ^QD@ DCTB@BH�

NM@K UHR@MCN N CDRDMUNKUHLDMSN ORePTHBN LNSNQ D RNBH@K C@R BQH@Mb@R D @CNKDRBDMSDR DL QDK@baN @ RT@ HMSDFQ@baN _ DRBNK@ D _ E@LeKH@ O@Q@ OQNLNUDQ

N RDT @ITRS@LDMSN� 0QF@MHY@ D @OKHB@ SDRSDR OQNU@R D DMSQDUHRS@R QD@KHY@MCN RNMC@FDL CD @OSHChDR D B@O@BHC@CD OQNEHRRHNM@K NAIDSHU@MCN N @BNL�

O@MG@LDMSN CN ODRRN@K O@Q@ ONRRHAHKHS@Q L@HNQ R@SHRE@baN MN SQ@A@KGN� &EDST@ @M^KHRD CD NBTO@bhDR D @BNLO@MG@LDMSN CD @U@KH@baN CD CDRDLODMGN

ODRRN@K BNK@ANQ@MCN BNL DPTHODR LTKSHOQNEHRRHNM@HR @OKHB@MCN SDRSDR LcSNCNR NT ScBMHB@R C@ ORHBNKNFH@ @OKHB@C@ @N SQ@A@KGN� &WDBTS@ _R @SHUHC@CDR

QDK@SHU@R @N QDBQTS@LDMSN RDKDbaN NQHDMS@baN D SQDHM@LDMSN OQNEHRRHNM@K QD@KHY@MCN @ HCDMSHEHB@baN D @M^KHRD CD ETMbhDR� 1QNLNUD N @ITRS@LDMSN CN

HMCHUeCTN MN SQ@A@KGN @SQ@UcR CD SQDHM@LDMSN O@Q@ RD NASDQ @ RT@ @TSN QD@KHY@baN� "ST@ M@ PT@KHC@CD CD HMRSQTSNQ CD SQDHM@LDMSNR D NTSQNR DUDMSNR CD

HFT@K M@STQDY@ LDCH@MSD O@QSHBHO@baN OQcUH@ DL OQNBDRRN CD PT@KHEHB@baN D @TSNQHY@baN RTODQHNQ� 0ODQ@ RHRSDL@R CD HMENQL^SHB@ D NTSQNR PT@MCN @TSN�

QHY@CN D MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR� %HQHFD UDeBTKNR KDUDR LDCH@MSD @TSNQHY@baN OQcUH@ PT@MCN MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR

@SHUHC@CDR��.@MSdL�NQF@MHY@CNR�KHLONR�D�BNMRDQU@CNR�NR�L@SDQH@HR�L^PTHM@R�DPTHO@LDMSNR�D�KNB@K�CD�SQ@A@KGN�PTD�DRSaN�RNA�RT@�QDRONMR@AHKHC@CD�

"+0&+,�*X!&,

 �/$,� �B@IO@ �?HDIDNOM<ODQJ "N>JG<M� !@N>MD^]J �I<GaOD><� "TWHKH@Q M@ QNSHM@ C@ RDBQDS@QH@ DRBNK@Q @SDMCHLDMSN @ O@HR D @KTMNR QD@KHY@Q QNSHM@R

@CLHMHRSQ@SHU@R QDEDQDMSDR @ ^QD@ DRBNK@Q NQF@MHY@baN CD @QPTHUN CD CNBTLDMSNR DMSQD NTSQNR� NQF@MHY@Q D QD@KHY@Q RDQUHbNR CD OQNSNBNKN DRBQHSTQ@baN

LDB@MNFQ@EH@ QDOQNFQ@EH@ @QPTHUN D DRS@SeRSHB@ DRBNK@Q� BTLOQHQ D E@YDQ BTLOQHQ @R CDSDQLHM@bhDR KDF@HR D @R NQCDMR CN CHQDSNQ NT CD PTDL N RTARSHST@�

L@MSDQ RNA RT@ FT@QC@ NT QDRONMR@AHKHC@CD N @QPTHUN D N L@SDQH@K CD RDBQDS@QH@� L@MSDQ @ST@KHY@CNR NR C@CNR DRS@SeRSHBNR MDBDRR^QHNR _ ODRPTHR@

DCTB@BHNM@K� DK@ANQ@Q QDK@SfQHNR D HMRSQTHQ OQNBDRRNR DWHFHCNR ONQ fQFaNR C@ "CLHMHRSQ@baN 1iAKHB@� L@MSDQ D E@YDQ L@MSDQ @ST@KHY@C@ @ DRBQHSTQ@baN CD

KHUQNR EHBG@R D CNBTLDMSNR QDK@SHUNR _ UHC@ C@ HMRSHSTHbaN CNR OQNEDRRNQDR D _ UHC@ DRBNK@Q CNR @KTMNR� QDCHFHQ D E@YDQ DWODCHQ SNC@ @ BNQQDRONMCdMBH@

RTALDSDMCN�@ _ @RRHM@STQ@ CN CHQDSNQ� @SDMCDQ @NR OQNEHRRHNM@HR CD DCTB@baN DL RT@R RNKHBHS@bhDR CDMSQN CN OQ@YN DRS@ADKDBHCN� L@MSDQ @ST@KHY@C@ D

NQCDM@C@ SNC@ KDFHRK@baN CD DMRHMN� @RRHM@Q ITMS@LDMSD BNL N CHQDSNQ NR CNBTLDMSNR QDEDQDMSDR _ UHC@ DRBNK@Q CNR @KTMNR D _ UHC@ OQNEHRRHNM@K CNR

LDLAQNR C@ DRBNK@� K@UQ@Q D RTARBQDUDQ SNC@R @R @S@R� QTAQHB@Q SNC@R @R O^FHM@R CNR KHUQNR CD @MNS@bhDR DRBNK@QDR� OQNLNUDQ HMBHMDQ@baN CD CNBTLDM�

SNR CD @BNQCN BNL @ KDFHRK@baN UHFDMSD� &WDBTS@Q @SHUHC@CDR CD MN CDRDMUNKUHLDMSN CD SQ@A@KGNR QDK@BHNM@CNR @ CHFHS@baN @QPTHUN OQNSNBNKN @TWHKH@Q

M@ OQNFQ@L@baN C@R @SHUHC@CDR C@ 6MHC@CD &RBNK@Q DK@ANQ@baN CD QDK@SfQHNR @CLHMHRSQ@SHUN @R @SHUHC@CDR CD DRBQHSTQ@baN DRS@SeRSHB@ @S@R SQ@MREDQdM�

BH@R DRBNK@QDR ANKDSHMR QDK@SfQHNR QDK@SHUNR @N ETMBHNM@LDMSN C@R RDBQDS@QH@R DRBNK@QDR D C@ 4DBQDS@QH@ .TMHBHO@K C@ &CTB@baN� .@MSDQ D E@YDQ L@MSDQ

���CD�/NUDLAQN�CD������m�+NQM@K�0EHBH@K�&KDSQgMHBN�CNR�.TMHBeOHNR�CN�&RS@CN�CD�.@SN�(QNRRN�m�"/0�97***�Z�/k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� "RRHM@CN�%HFHS@KLDMSD



@ST@KHY@C@ @ DRBQHSTQ@baN CD KHUQNR EHBG@R D CNBTLDMSNR QDK@SHUNR _ UHC@ C@ HMRSHSTHbaN CNR OQNEDRRNQDR D _ UHC@ DRBNK@Q CNR @KTMNR� 3DCHFHQ D E@YDQ

DWODCHQ SNC@ @ BNQQDRONMCdMBH@ RTALDSDMCN�@ _ @RRHM@STQ@ CN CHQDSNQ� "SDMCDQ @NR OQNEHRRHNM@HR CD DCTB@baN DL RT@R RNKHBHS@bhDR CDMSQN CN OQ@YN

DRS@ADKDBHCN��.@MSDQ�@ST@KHY@C@�D�NQCDM@C@�SNC@�KDFHRK@baN�CD�DMRHMN��&WDBTS@Q�NTSQ@R�@SQHATHbhDR�@EHMR�

 �/$,� �B@IO@ �?HDIDNOM<ODQJ� !@N>MD^]J �I<GaOD><� %DRDLODMG@ ETMbaN @CLHMHRSQ@SHU@ DEDST@ CDRO@BGNR CD @BNQCN BNL @ NQHDMS@baN CN RTODQHNQ

GHDQ^QPTHBN RDLOQD MNQSD@CN O@Q@ NR HMSDQDRRDR C@ BNKDSHUHC@CD� &WDBTS@ RDQUHbNR CD CHFHS@baN CD BNQQDRONMCdMBH@R HMSDQM@R D DWSDQM@R OQDDMBGHLDMSN

CD FTH@R MNSHEHB@bhDR ENQLTK^QHNR D EHBG@R O@Q@ @SDMCDQ _R QNSHM@R @CLHMHRSQ@SHU@R� 3DBDAD D DWODCD CNBTLDMSNR CHUDQRNR QDFHRSQ@MCN C@CNR QDK@SHUNR

_ C@S@ D @N CDRSHM@S^QHN DL KHUQNR @OQNOQH@CNR O@Q@ L@MSDQ N BNMSQNKD CD RT@ SQ@LHS@baN� "SDMCD D DEDST@ BG@L@C@R SDKDEgMHB@R @MNS@MCN NT DMUH@MCN

QDB@CNR D C@CNR CD QNSHM@ O@Q@ NASDQ NT ENQMDBDQ HMENQL@bhDR� 3DBDAD D SQ@MRLHSD E@W� 0QF@MHY@ D L@MScL @ST@KHY@CN N @QPTHUN CD CNBTLDMSNR C@ TMH�

C@CD BK@RRHEHB@MCN�NR ONQ @RRTMSN BfCHFN NT NQCDL @KE@MTLcQHB@ O@Q@ E@BHKHS@Q RT@ KNB@KHY@baN PT@MCN MDBDRR^QHN� 1@QSHBHO@ CN BNMSQNKD CD QDPTHRHbaN

CN L@SDQH@K CD DRBQHSfQHN OQNUHCDMBH@MCN NR ENQLTK^QHNR CD RNKHBHS@baN D @BNLO@MG@MCN N QDBDAHLDMSN O@Q@ L@MSDQ N MeUDK CD L@SDQH@K MDBDRR^QHN _ TMH�

C@CD CD SQ@A@KGN� &WDBTS@ S@QDE@ RHLOKDR NODQ@MCN B@KBTK@CNQ@R QDOQNCTbhDR FQ^EHB@R L@MHOTK@MCN�@R O@Q@ OQDDMBGDQ ENQLTK^QHNR DEDST@Q QDFHRSQNR D

B^KBTKNR D NASDQ BfOH@R CD CNBTLDMSNR� &WDBTS@ NTSQ@R S@QDE@R BNQQDK@S@R CDSDQLHM@C@R ODKN RTODQHNQ HLDCH@SN� $NMSQNK@ L@MT@KHY@ D @ST@KHY@ @QPTHUNR

D RHRSDL@R @CLHMHRSQ@SHUNR� &K@ANQ@ RNA NQHDMS@baN OK@MNR HMHBH@HR CD NQF@MHY@baN FQ^EHBNR EHBG@R QNSDHQNR L@MT@HR CD RDQUHbNR ANKDSHMR ENQLTK^QHNR

D QDK@SfQHNR DL FDQ@K M@R ^QD@R @CLHMHRSQ@SHU@R CD ODRRN@K L@SDQH@K NQb@LDMSN NQF@MHY@baN D LcSNCNR D NTSQ@R ^QD@R C@ HMRSHSTHbaN� &RSTC@ D HMENQL@

OQNBDRRNR PTD SQ@SDL CD @RRTMSNR QDK@BHNM@CNR @N RDSNQ CD SQ@A@KGN OQDO@Q@MCN NR DWODCHDMSDR PTD RD EHYDQDL MDBDRR^QHNR� &EDST@ QDFHRSQNR DL CN�

BTLDMSNR BNMENQLD KDFHRK@baN DL UHFNQ� 1@QSHBHO@ CD OQNIDSNR B@LO@MG@R D @SHUHC@CDR OQNLNUHC@R ODK@ HMRSHSTHbaN� 0QHDMS@ D OQNBDCD _ SQ@LHS@baN CD

OQNBDRRNR NQb@LDMSNR BNMSQ@SNR D CDL@HR @RRTMSNR @CLHMHRSQ@SHUNR QNSHMDHQNR BNMRTKS@MCN CNBTLDMSNR DL @QPTHUNR EHBG^QHNR D RHRSDL@R KDU@MS@MCN

C@CNR DEDST@MCN B^KBTKNR D OQDRS@MCN HMENQL@bhDR PT@MCN MDBDRR^QHN� "BNLO@MG@ D BNMSQNK@ @ LNUHLDMS@baN CD ODRRN@K OQNBDRRNR QDFHRSQNR B@Q�

FNR DSB CD @BNQCN BNL @ KDFHRK@baN DL UHFNQ� 3DCHFD $NL@MCN *MSDQMN B@QS@R NEeBHNR D NTSQNR RDFTMCN O@CQhDR OQDDRS@ADKDBHCNR� 3DBDAD DMB@LH�

MG@ NQF@MHY@ D DWODCD BNQQDRONMCdMBH@R BNQQDHN DKDSQgMHBN D NTSQNR CNBTLDMSNR� $NK@ANQ@ M@ QD@KHY@baN CN HMUDMS^QHN CD @BDQUN D ADMR O@SQHLNMH@HR�

1QDO@Q@ SDBMHB@LDMSD N L@SDQH@K O@Q@ DMB@CDQM@baN QDRS@TQ@baN D NTSQNR QDO@QNR� "TWHKH@ MN DW@LD C@R OTAKHB@bhDR UHR@MCN @ HMCDW@baN CD @QSHFNR

CD ODQHfCHBNR D QDBNQSDR CD INQM@HR RNA NQHDMS@baN� 3D@KHY@ SQDHM@LDMSN M@ ^QD@ CD @ST@baN PT@MCN RNKHBHS@CN� 0ODQ@ RHRSDL@R CD HMENQL^SHB@ D NTSQNR

PT@MCN @TSNQHY@CN D MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR� &WDBTS@ NTSQ@R S@QDE@R BNQQDK@S@R @N B@QFN D�NT CDSDQLHM@C@R ODKN BGDED HLDCH@SN�

0�DWDQBeBHN�CN�B@QFN�D�NT�ETMbaN�ONCDQ^�CDSDQLHM@Q�@�QD@KHY@baN�CD�UH@FDMR�@�SQ@A@KGN�

 �/$,� �B@IO@ ?@  JH=<O@ < "I?@HD<N� !@N>MD^]J �I<GaOD><� "SHUHC@CDR CD UHFHK`MBH@ OQDUDMbaN D BNMSQNKD CD CNDMb@R D OQNLNbaN C@ R@iCD

CDRDMUNKUHC@R DL BNMENQLHC@CD BNL @R CHQDSQHYDR CN 464 D RNA @ RTODQUHRaN CN FDRSNQ LTMHBHO@K CD R@iCD� "bhDR CD OQDUDMbaN CD DMCDLH@R D OQN�

LNbaN C@ LDKGNQH@ CD BNMCHbhDR @LAHDMS@HR� "bhDR PTD @TWHKHDL MN CH@FMfRSHBN D MN SQ@S@LDMSN CD DMCDLH@R� /NSHEHB@baN D BNMSQNKD C@R LDRL@R�

1@QSHBHO@Q MN OK@MDI@LDMSN C@R @bhDR CD BNLA@SD D BNMSQNKD CD DMCDLH@R @RRHL BNLN C@ @U@KH@baN CNR QDRTKS@CNR CDRS@� .@MSDQ NQF@MHY@CNR KHLONR D

BNMRDQU@CNR NR L@SDQH@HR L^PTHM@R DPTHO@LDMSNR D KNB@K CD SQ@A@KGN PTD DRSaN RNA RT@ QDRONMR@AHKHC@CD� &WDBTS@ NTSQ@R S@QDE@R BNQQDK@S@R CDSDQLH�

M@C@R ODKN RTODQHNQ HLDCH@SN� 0 DWDQBeBHN CN B@QFN ONCDQ^ DWHFHQ @ OQDRS@baN CD RDQUHbNR ENQ@ CN GNQ^QHN CD DWODCHDMSD MNQL@K HMBKTRHUD @NR R^A@CNR

CNLHMFNR D EDQH@CNR� 0 DWDQBeBHN CN B@QFN D�NT ETMbaN ONCDQ^ CDSDQLHM@Q @ QD@KHY@baN CD UH@FDMR @ SQ@A@KGN� "OKHB@baN CD HMRDSHBHC@ BNL DPTHO@LDMSN

ANLA@�BNRS@K�LNSNQHY@C@�D�ANLA@�BNRS@K�L@MT@K�PT@MCN�GNTUDQ�MDBDRRHC@CD�

 �/$,� �PSDGD<M ?@  JINPGObMDJ !@IOZMDJ� !@N>MD^]J �I<GaOD><� 3DBDADQ D QDFHRSQ@Q O@BHDMSDR DL BNMRTKSfQHNR CDMS^QHNR� @TWHKH@Q CDMSHRS@R DL DW@�

LDR D SQ@S@LDMSNR� %HUTKF@Q OQHMBeOHNR CD GHFHDMD D CD OQNEHK@WH@� E@YDQ @ L@SQHBTK@ CD O@BHDMSDR M@ TMHC@CD NQHDMS@MCN�NR RNAQD @R OQDRBQHbhDR OQHMBe�

OHNR CD GHFHDMD D BTHC@CNR @KHLDMS@QDR� 1QDDMBGDQ ANKDSHMR DRS@SeRSHBNR D QDCHFHQ QDK@SfQHNR C@R S@QDE@R DWDBTS@C@R� &WDBTS@Q S@QDE@R BNQQDK@S@R CD DRBQH�

SfQHN� O@QSHBHO@Q CN SQDHM@LDMSN CN "$%� BNK@ANQ@Q MNR OQNFQ@L@R DCTB@SHUNR CD R@iCD ATB@K� $NK@ANQ@Q MNR KDU@MS@LDMSNR D DRSTCNR DOHCDLHNKfFHBNR

BNLN BNNQCDM@CNQ LNMHSNQ @MNS@CNQ� DCTB@Q D NQHDMS@Q NR O@BHDMSDR NT FQTONR CD O@BHDMSDR RNAQD OQDUDMbaN D SQ@S@LDMSN CD CNDMb@R ATB@HR� E@YDQ

CDLNMRSQ@baN CD ScBMHB@R CD DRBNU@baN� RTODQUHRHNM@Q RNA CDKDF@baN N SQ@A@KGN CNR "$%� QD@KHY@Q @ QDLNbaN CD HMCTKSNR OK@B@R D B^KBTKNR RTOQ@

FDMFHU@HR��&WDBTS@Q�@�@OKHB@baN�CD�RTARS`MBH@R�O@Q@�@�OQDUDMbaN�CD�B^QHD�CDMS@K��E@YDQ�N�O@ODK�CD�"$%*�*�ITMSN�@N�BHQTQFHaN�CDMSHRS@�

 �/$,� �PSDGD<M ?@  M@>C@� !@N>MD^]J �I<GaOD><� &WDBTS@Q @SHUHC@CDR CH^QH@R CD QDBQD@baN BNL BQH@Mb@R D SQ@A@KGNR DCTB@BHNM@HR CD @QSDR CHUDQR@R�

@BNLO@MG@Q BQH@Mb@R DL O@RRDHNR UHRHS@R D EDRSHUHC@CDR RNBH@HR� OQNBDCDQ NQHDMS@Q D @TWHKH@Q @R BQH@Mb@R MN PTD RD QDEDQD @ GHFHDMD ODRRN@K� @TWHKH@Q @R

BQH@Mb@R M@ @KHLDMS@baN� RDQUHQ QDEDHbhDR D @TWHKH@Q BQH@Mb@R LDMNQDR @ RD @KHLDMS@QDL� @TWHKH@Q @ BQH@Mb@ @ CDRDMUNKUDQ @ BNNQCDM@baN LNSNQ@� NARDQU@Q

@ R@iCD D N ADL DRS@Q C@R BQH@Mb@R KDU@MCN�@R PT@MCN MDBDRR^QHN O@Q@ @SDMCHLDMSN LcCHBN D @LATK@SNQH@K� LHMHRSQ@Q LDCHB@LDMSNR BNMENQLD OQDR�

BQHbaN LcCHB@� OQDRS@Q OQHLDHQNR RNBNQQNR BHDMSHEHB@MCN N RTODQHNQ HLDCH@SN C@ NBNQQdMBH@� NQHDMS@Q NR O@HR PT@MSN _ GHFHDMD HME@MSHK BNLTMHB@MCN�KGD NR

@BNMSDBHLDMSNR CN CH@� KDU@Q @N BNMGDBHLDMSN CN BGDED HLDCH@SN PT@KPTDQ HMBHCDMSD NT CHEHBTKC@CD NBNQQHC@R� UHFH@Q D L@MSDQ @ CHRBHOKHM@ C@R BQH@Mb@R

RNA RT@ QDRONMR@AHKHC@CD BNMEH@MCN�@R @NR BTHC@CNR CD RDT RTARSHSTSN NT QDRONMR^UDHR PT@MCN @E@RS@Q�RD NT @N EHM@K CN ODQeNCN CD @SDMCHLDMSN�

@OTQ@Q @ EQDPTdMBH@ CH^QH@ D LDMR@K CNR LDMNQDR� @TWHKH@Q MN QDBNKGHLDMSN D DMSQDF@ C@R BQH@Mb@R PTD E@YDL TRN CN SQ@MRONQSD DRBNK@Q @BNLO@MG@MCN�

@R M@ DMSQ@C@ D R@eC@ CN LDRLN YDK@MCN @RRHL ODK@ RT@ RDFTQ@Mb@� %DRDMUNKUDQ @SHUHC@CDR BNL BQH@Mb@R M@ E@HW@ DS^QH@ CD �� @ �� @MNR CD HC@CD

RTARHCH@MCN @R S@QDE@R CN 1QNEDRRNQ 3DFDMSD OQNLNUDMCN N @BNKGHLDMSN CDRR@ BQH@Mb@ M@ BK@RRD D M@ TMHC@CD DRBNK@Q BTHC@MCN CDRCD @ GHFHDMD ODR�

RN@K @KHLDMS@baN QDBQD@baN D @BNLO@MG@LDMSNR CD PT@KPTDQ M@STQDY@� 1QNLNUDQ N @BNKGHLDMSN C@R BQH@Mb@R M@ E@HW@ DS^QH@ CD �� @ �� @MNR CD HC@CD

ITMSN @N 1QNEDRRNQ 3DFDMSD _ BK@RRD D _ TMHC@CD DRBNK@Q� $THC@Q C@ GHFHDMD D KHLODY@ ODRRN@K C@R BQH@Mb@R SQNB@MCN EQ@KC@R A@MG@MCN�@R DRBNU@Q NR

CDMSDR ODMSD@Q NR B@ADKNR UDRSHQ D B@Kb@Q NR R@O@SNR RD MDBDRR^QHN D NQHDMS@Q @BDQB@ CNR BTHC@CNR D GHFHDMD ODRRN@K C@R BQH@Mb@R� 4DQUHQ CH@QH@LDMSD

B@Ec C@ L@MGa @KLNbN K@MBGD D I@MS@Q @R BQH@Mb@R� "BNLO@MG@Q @ BQH@Mb@ _ 6MHC@CD CD 4@iCD L@HR OQfWHL@ DL B@RN CD DLDQFdMBH@ LcCHB@ ITMSN

BNL NTSQN QDOQDRDMS@MSD C@ DRBNK@� .HMHRSQ@Q LDCHB@baN _R BQH@Mb@R PT@MCN MDBDRR^QHN RDFTHMCN _R OQDRBQHbhDR LcCHB@R BNMSHC@R M@ QDBDHS@� "TWHKH@Q

M@ DWDBTbaN CD OQNIDSNR DCTB@SHUNR� "TWHKH@Q M@ RNBH@KHY@baN C@R BQH@Mb@R DL SNCNR NR @RODBSNR D DRSeLTKNR CD RT@ @OQDMCHY@FDL PTDQ DRO@BH@K LTRH�

B@K HMSDQODRRN@K OHBSfQHBN RHMDRScRHBN D HMSQ@ODRRN@K� "TWHKH@Q M@ QD@KHY@baN CD O@RRDHNR OQNFQ@L@CNR BNL @R BQH@Mb@R CD BQDBGDR� "TWHKH@Q CH@QH@LDMSD

M@ OQNLNbaN CD @SHUHC@CDR DCTB@SHU@R� 3D@KHY@Q @SHUHC@CDR PTD OQNLNU@L TL @LAHDMSD CD BQDRBHLDMSN RNBH@KHY@baN D @OQDMCHY@FDL C@R BQH@Mb@R C@

BQDBGD @SQ@UcR CN B@MSN C@ C@Mb@ BNQQHC@ D FHM^RSHB@� &WDQBDQ NTSQ@R QDRONMR@AHKHC@CDR�@SQHATHbhDR BNQQDK@S@R RNA @ NQHDMS@baN CN OQNEDRRNQ QDFDMSD�

&WDBTS@Q�S@QDE@R�@EHMR�

 �/$,� "?P><?JM  /"�0� !@N>MD^]J �I<GaOD><� &WDBTS@Q RNA RTODQUHRaN ScBMHB@ @SHUHC@CDR RNBHNDCTB@SHU@R D @CLHMHRSQ@SHU@R MNR OQNFQ@L@R D

M@R @SHUHC@CDR CD 1QNSDbaN 4NBH@K &RODBH@K _R ODRRN@R PTD L@MScL UeMBTKN BNL @ E@LeKH@ D BNLTMHC@CD HMBKTHMCN @bhDR RNBHNDCTB@SHU@R CD BNMUHUdM�

���CD�/NUDLAQN�CD������m�+NQM@K�0EHBH@K�&KDSQgMHBN�CNR�.TMHBeOHNR�CN�&RS@CN�CD�.@SN�(QNRRN�m�"/0�97***�Z�/k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� "RRHM@CN�%HFHS@KLDMSD



BH@ OQNLNbaN RNBH@K @SDMCHLDMSN BNL QDBTQRNR DLDQFDMBH@HR D CD FDQ@baN CD SQ@A@KGN D QDMC@ D MNR OQNFQ@L@R D M@R @SHUHC@CDR CDRDMUNKUHC@R ODK@

1QNSDbaN 4NBH@K &RODBH@K CD .cCH@ $NLOKDWHC@CD BNL @SDMCHLDMSN _R E@LeKH@R D HMCHUeCTNR BNL RDTR CHQDHSNR UHNK@CNR L@R BTINR UeMBTKNR E@LHKH@QDR

D BNLTMHS^QHNR MaN ENQ@L QNLOHCNR D 1QNSDbaN &RODBH@K CD "KS@ $NLOKDWHC@CD NMCD @R E@LeKH@R D HMCHUeCTNR RD DMBNMSQ@L RDL QDEDQdMBH@ D�NT DL

RHST@baN CD QHRBN MDBDRRHS@MCN RDQ QDSHQ@CNR CD RDT MiBKDN E@LHKH@Q D�NT BNLTMHS^QHN� "RRHRSHQ @ DPTHOD ScBMHB@ MN KDU@MS@LDMSN CD C@CNR D HMENQL@bhDR

O@Q@ @ DK@ANQ@baN CD OK@MNR D OQNFQ@L@R CD SQ@A@KGN RNBH@K� "BNLO@MG@Q @ HLOK@MS@baN CD MNUNR OQNIDSNR M@ BNLTMHC@CD @TWHKH@MCN M@ DK@ANQ@baN

CD L@SDQH@K CHC^SHBN D OQDRS@MCN HMENQL@bhDR PT@MCN MDBDRR^QHN RDFTHMCN CHQDSQHYDR C@ 1NKeSHB@ CD "RRHRSdMBH@ 4NBH@K� $NKDS@Q HMENQL@bhDR C@CNR O@�

Q@ @ ODRPTHR@ C@MCN RTAReCHNR O@Q@ @ S@ATK@baN BNMENQLD NQHDMS@baN� 1@QSHBHO@Q C@ DPTHOD HMSDQCHRBHOKHM@Q ONQ LDHN CD FQTONR CD DRSTCN BTQRNR CD

B@O@BHS@baN NT QDTMHhDR PT@MCN RNKHBHS@CN� .@MSDQ @ST@KHY@C@ @ CNBTLDMS@baN QDEDQDMSD @N OQNFQ@L@ DL PTD DRS^ HMRDQHCN� "ST@KHY@Q QDFHRSQNR RNA

RT@ QDRONMR@AHKHC@CD� 1@QSHBHO@Q CD BNLHRRhDR FQTONR CD SQ@A@KGN PT@MCN RNKHBHS@CN� $TLOQHQ NQHDMS@bhDR @CLHMHRSQ@SHU@R BNMENQLD KDFHRK@baN UHFDMSD�

"BNLO@MG@Q @SHUHC@CDR DCTB@SHU@R ODQSHMDMSDR _ OQNFQ@L@baN C@ 6MHC@CD� .NAHKHY@Q D @BNLO@MG@Q NR DCTB@MCNR MNR DUDMSNR CD DMBDQQ@LDMSN BN�

KDSHUN� &WDBTS@Q NTSQ@R S@QDE@R BNLO@SeUDHR BNL @R DWHFdMBH@R O@Q@ N DWDQBeBHN C@ ETMbaN� CDSDQLHM@C@R ODKNR RTODQHNQDR GHDQ^QPTHBNR� 0 DWDQBeBHN CN

B@QFN D�NT ETMbaN ONCDQ^ CDSDQLHM@Q @ QD@KHY@baN CD UH@FDMR @ SQ@A@KGN� 0 DWDQBeBHN CN B@QFN ONCDQ^ DWHFHQ @ OQDRS@baN CD RDQUHbNR ENQ@ CN GNQ^QHN CD

DWODCHDMSD�MNQL@K�HMBKTRHUD�@NR�R^A@CNR�CNLHMFNR�D�EDQH@CNR�

 �/$,� #DN><G ?@ 1MD=POJN ,=M<N @ -JNOPM<N� !@N>MD^]J �I<GaOD><� 2T@MCN MN DWDQBeBHN CD S@QDE@R CD EHRB@K CD NAQ@R D ONRSTQ@R� 1QNBDCDQ _ UDQHEH�

B@baN D NQHDMS@baN CN BTLOQHLDMSN C@ QDFTK@LDMS@baN TQA@MeRSHB@ BNMBDQMDMSD @ DCHEHB@bhDR O@QSHBTK@QDR� 0QHDMS@Q HMRODBHNM@Q D DWDQBDQ @ EHRB@KHY@baN

CD BNMRSQTbhDR HQQDFTK@QDR D BK@MCDRSHM@R E@YDMCN BNLTMHB@bhDR MNSHEHB@bhDR D DLA@QFNR� 7DQHEHB@Q HLfUDHR QDBcL BNMRSQTeCNR NT QDENQL@CNR HMROD�

BHNM@MCN N ETMBHNM@LDMSN C@R HMRS@K@bhDR R@MHS^QH@R D N DRS@CN CD BNMRDQU@baN C@R O@QDCDR SDKG@CNR ONQS@R D I@MDK@R @ EHL CD NOHM@Q MNR OQNBDRRNR

CD BNMBDRRaN CD �G@AHSD�RD�� 7DQHEHB@Q N KHBDMBH@LDMSN CD NAQ@R CD BNMRSQTbaN NT QDBNMRSQTbaN DLA@QF@MCN @R PTD MaN DRSHUDQDL OQNUHC@R CD BNL�

ODSDMSD @TSNQHY@baN NT PTD DRSDI@L DL CDR@BNQCN BNL N @TSNQHY@CN� *MSHL@Q MNSHEHB@Q @TST@Q DRS@ADKDBDQ OQ@YNR D SNL@Q OQNUHCdMBH@R QDK@SHU@R @NR

UHNK@CNQDR C@ KDFHRK@baN TQA@MeRSHB@� &EDST@Q @ EHRB@KHY@baN CD SDQQDMNR A@KCHNR UDQHEHB@MCN @ MDBDRRHC@CD CD KHLODY@ B@OHM@baN BNMRSQTbaN CD LTQN D

B@Kb@C@R ADL BNLN EHRB@KHY@Q N CDOfRHSN CD KHWN DL KNB@K MaN ODQLHSHCN� &EDST@Q @ EHRB@KHY@baN DL BNMRSQTbhDR UDQHEHB@MCN N BTLOQHLDMSN C@R MNQL@R

FDQ@HR DRS@ADKDBHC@R ODKN $fCHFN CD 0AQ@R CN .TMHBeOHN� '@YDQ KDU@MS@LDMSN B@C@RSQ@K CNR HLfUDHR TQA@MNR L@MSDMCN @ST@KHY@CN N B@C@RSQN LNAHKH^QHN

LTMHBHO@K @RRHM@Q CDBK@Q@bhDR CD DWHRSdMBH@ CD HLfUDHR D SNCNR NR O@ODHR PTD DWHFHQDL LDCHbhDR CN EHRB@K CD NAQ@R D ONRSTQ@R� "BNLO@MG@Q NR @QPTHSD�

SNR D DMFDMGDHQNR C@ OQDEDHSTQ@ M@R HMRODbhDR D UHRSNQH@R QD@KHY@C@R MN LTMHBeOHN RD MDBDRR^QHN� &EDST@Q KDU@MS@LDMSN CD SDQQDMNR D KNSD@LDMSNR O@Q@

DWDBTbaN CD RDQUHbNR ADL BNLN DEDST@Q KDU@MS@LDMSNR CNR RDQUHbNR DWDBTS@CNR� 'HRB@KHY@Q NR RDQUHbNR DWDBTS@CNR ONQ DLOQDHSDHQ@R D ODKN LTMHBeOHN�

0QHDMS@Q D SQDHM@Q NR RDQUHCNQDR PTD @TWHKH@L M@ DWDBTbaN C@R S@QDE@R SeOHB@R CN B@QFN� &WODCHQ MNSHEHB@bhDR OQDKHLHM@QDR D @TSNR CD HMEQ@baN QDEDQDMSDR

@N BTLOQHLDMSN C@ KDFHRK@baN CN $fCHFN CD 1NRSTQ@ 0AQ@R D 5QHATS^QHN CN .TMHBeOHN� 7DQHEHB@Q D NQHDMS@Q N BTLOQHLDMSN CN $fCHFN CD 1NRSTQ@R CN

.TMHBeOHN� *MSHL@Q MNSHEHB@Q @TST@Q DRS@ADKDBDQ OQ@YNR D SNL@Q OQNUHCdMBH@R QDK@SHU@R @NR UHNK@CNQDR C@R ONRSTQ@R LTMHBHO@HR� 7DQHEHB@Q @ HMRS@K@baN CD

A@MB@R D A@QQ@B@R DL KNFQ@CNTQNR OiAKHBNR PT@MSN @ ODQLHRRaN O@Q@ B@C@ SHON CD BNLcQBHN ADL BNLN PT@MSN @ NARDQU`MBH@ CD @RODBSNR DRScSHBNR� 7D�

QHEHB@Q @ QDFTK@QHC@CD C@ DWHAHbaN D TSHKHY@baN CNR @MiMBHNR @KSN�E@K@MSDR D NTSQNR LDHNR CD OTAKHBHC@CD DL UH@ OiAKHB@ ADL BNLN OQNO@F@MC@ BNLDQBH@K

EHW@ DL LTQNR S@OTLDR UHSQHMDR D NTSQNR� 7DQHEHB@Q N KHBDMBH@LDMSN CD OK@B@R BNLDQBH@HR M@R E@BG@C@R CNR DRS@ADKDBHLDMSNR QDRODBSHUNR NT DL NTSQNR

KNB@HR� &LHSHQ QDK@SfQHNR ODQHfCHBNR RNAQD RT@R @SHUHC@CDR D L@MSDQ @ BGDEH@ ODQL@MDMSDLDMSD HMENQL@C@ @ QDRODHSN C@R HQQDFTK@QHC@CDR DMBNMSQ@C@R� &ED�

ST@Q OK@MShDR MNSTQMNR EHM@HR CD RDL@M@R D EDQH@CNR O@Q@ EHRB@KHY@baN C@ QDFTK@QHC@CD CN KHBDMBH@LDMSN ADL BNLN N BTLOQHLDMSN C@R MNQL@R FDQ@HR

CD EHRB@KHY@baN� &EDST@Q HMSDQCHbaN SDLONQ^QH@ NT CDEHMHSHU@ PT@MCN N DWDQBeBHN CD @SHUHC@CDR BNLDQBH@HR HMCTRSQH@HR CHUDQRhDR OiAKHB@R D NTSQNR B@TR@

HMBgLNCN D�NT ODQHFN BNMSQ@QH@MCN @ KDFHRK@baN UHFDMSD� &LHSHQ QDK@SfQHNR ODQHfCHBNR 	RDL@M@HR D�NT LDMR@HR
 RNAQD RT@R @SHUHC@CDR D L@MSDQ @ BGDEH@

ODQL@MDMSDLDMSD HMENQL@C@ @ QDRODHSN C@R HQQDFTK@QHC@CDR DMBNMSQ@C@R� 3D@KHY@Q RHMCHB`MBH@R DRODBH@HR O@Q@ *MRSQTbaN CD OQNBDRRNR NT @OTQ@baN CD

CDMiMBH@R D QDBK@L@bhDR� &MSQDF@Q PT@MCN RNKHBHS@C@R MNSHEHB@bhDR D BNQQDRONMCdMBH@R CHUDQR@R� &WDBTS@ NTSQ@R S@QDE@R BNQQDK@S@R CDSDQLHM@C@R ODKN

RTODQHNQ HLDCH@SN� 3D@KHY@Q SQDHM@LDMSN M@ ^QD@ CD @ST@baN PT@MCN RNKHBHS@CN� 0ODQ@Q DPTHO@LDMSNR D RHRSDL@R CD HMENQL^SHB@ D NTSQNR PT@MCN @TSN�
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 BNMENQLD DRODBHEHB@bhDR� 3D@KHY@ UHRHS@R CNLHBHKH@QDR OQDRS@MCN @SDMCHLDMSN CD OQHLDHQNR RNBNQQNR D

���CD�/NUDLAQN�CD������m�+NQM@K�0EHBH@K�&KDSQgMHBN�CNR�.TMHBeOHNR�CN�&RS@CN�CD�.@SN�(QNRRN�m�"/0�97***�Z�/k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� "RRHM@CN�%HFHS@KLDMSD



BNMUNB@baN CD E@KSNRNR� "TWHKH@ M@ NARDQU@baN RHRSDL^SHB@ CN DRS@CN CD R@iCD CNR SQ@A@KG@CNQDR @SQ@UcR CD B@LO@MG@R CD DCTB@baN R@MHS^QH@ KDU@M�

S@LDMSN CD CNDMb@R OQNEHRRHNM@HR NQF@MHY@MCN D L@MSDMCN EHBG@R HMCHUHCT@HR CNR SQ@A@KG@CNQDR� "TWHKH@ M@ QD@KHY@baN CD HMPTcQHSNR R@MHS^QHNR MNR KNB@HR

CD SQ@A@KGN� &WDBTS@ @HMC@ @SHUHC@CDR CD BNMSQNKD CD C@CNR UHS@HR OTMbaN UDMNR@ BNMSQNKD CD CQDM@FDL @ROHQ@baN CD B@UHC@CDR D @BNLO@MG@LDMSN

CD O@BHDMSDR DL DW@LDR BNLOKDLDMS@QDR� 3DFHRSQ@ D BNMSQNK@ @R HMENQL@bhDR ODQSHMDMSDR _ RT@ @SHUHC@CD @SQ@UcR CNR QDBTQRNR CHRONMeUDHR D QNSHM@ CN

RDSNQ� 3D@KHY@ SQDHM@LDMSN M@ ^QD@ CD @ST@baN PT@MCN RNKHBHS@CN� 0ODQ@ DPTHO@LDMSNR D RHRSDL@R CD HMENQL^SHB@ D NTSQNR PT@MCN @TSNQHY@CN D MDBDR�

R^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR� .@MSdL NQF@MHY@CNR KHLONR D BNMRDQU@CNR NR L@SDQH@HR L^PTHM@R DPTHO@LDMSNR D KNB@K CD SQ@A@KGN PTD

DRSaN�RNA�RT@�QDRONMR@AHKHC@CD�

 �/$,� 1_>ID>J @H )<=JM<ObMDJ� !@N>MD^]J �I<GaOD><� 0QHDMS@ RTODQUHRHNM@ D BNMSQNK@ @R @SHUHC@CDR C@ DPTHOD @TWHKH@Q HMCHB@MCN @R ScBMHB@R D

@BNLO@MG@MCN D CDRDMUNKUHLDMSN CNR SQ@A@KGNR O@Q@ F@Q@MSHQ @ HMSDFQHC@CD EeRHB@ D EHRHNKfFHB@ CN L@SDQH@K BNKDS@CN D @ DW@SHCaN CNR DW@LDR D SDRSDR

K@ANQ@SNQH@HR� 3D@KHY@ @ BNKDS@ CD L@SDQH@K DLOQDF@MCN ScBMHB@R D HMRSQTLDMS@baN @CDPT@C@R O@Q@ OQNBDCDQ @NR SDRSDR DW@LDR D @LNRSQ@R CD K@AN�

Q@SfQHN� 3D@KHY@ DW@LDR CD TQHM@ RNQNKfFHBNR GDL@SNKfFHBNR A@BSDQHNRBfOHBNR D A@BSDQHNKfFHBNR DLOQDF@MCN ScBMHB@R @OQNOQH@C@R O@Q@ ONRRHAHKHS@Q N

CH@FMfRSHBN K@ANQ@SNQH@K� *MSDQOQDS@ NR QDRTKS@CNR CNR DW@LDR @M^KHRDR D SDRSDR U@KDMCN�RD CD RDTR BNMGDBHLDMSNR ScBMHBNR D A@RD@MCN�RD M@R S@ADK@R

BHDMSeEHB@R O@Q@ @ DK@ANQ@baN CNR K@TCNR LcCHBNR D @ BNMBKTRaN CNR CH@FMfRSHBNR BKeMHBNR� "TWHKH@ M@ DK@ANQ@baN CD QDK@SfQHNR ScBMHBNR D M@ BNLOTS@�

baN CD C@CNR DRS@SeRSHBNR @MNS@MCN D QDTMHMCN NR QDRTKS@CNR CNR DW@LDR D HMENQL@bhDR O@Q@ ONRRHAHKHS@Q BNMRTKS@R ONQ NTSQNR fQFaNR� &WDBTS@ NTSQ@R

S@QDE@R BNQQDK@S@R CDSDQLHM@C@R ODKN RTODQHNQ HLDCH@SN� 0ODQ@ DPTHO@LDMSNR D RHRSDL@R CD HMENQL^SHB@ D NTSQNR PT@MCN @TSNQHY@CN D MDBDRR^QHN @N

DWDQBeBHN C@R CDL@HR @SHUHC@CDR� %HQHFD UDeBTKNR KDUDR LDCH@MSD @TSNQHY@baN OQcUH@ PT@MCN MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR� .@MSdL

NQF@MHY@CNR�KHLONR�D�BNMRDQU@CNR�NR�L@SDQH@HR�L^PTHM@R�DPTHO@LDMSNR�D�KNB@K�CD�SQ@A@KGN�PTD�DRSaN�RNA�RT@�QDRONMR@AHKHC@CD�

 �/$,� 1_>ID>J @H /<?DJGJBD<� !@N>MD^]J �I<GaOD><� 1QDO@Q@Q L@SDQH@HR D DPTHO@LDMSNR O@Q@ DW@LDR D Q@CHNSDQ@OH@� 0ODQ@Q @O@QDKGNR CD 3@HNR 9

5NLfFQ@EN 4HRSDL@R CD )DLNCHM`LHB@� 0ODQ@Q 5NLfFQ@EN 4HRSDL@R CD )DLNCHM`LHB@ @O@QDKGNR CD 3@HNR 9 D NTSQNR @BHNM@MCN RDTR BNL@MCNR D

NARDQU@MCN HMRSQTbhDR CD ETMBHNM@LDMSN O@Q@ OQNUNB@Q @ CDRB@QF@ CD Q@CHN@SHUHC@CD BNQQDS@� 1QDO@Q@Q DPTHO@LDMSN R@K@ CD DW@LD D L@SDQH@K @UDQH�

FT@MCN BNMCHbhDR ScBMHB@R D @BDRRfQHNR MDBDRR^QHNR� 1QDO@Q@Q TRT^QHNR O@Q@ DW@LD D NT Q@CHNSDQ@OH@� 1QDRS@Q @SDMCHLDMSN @NR TRT^QHNR QD@KHY@MCN @R

@SHUHC@CDR RDFTMCN MNQL@R D OQNBDCHLDMSNR CD AHNRRDFTQ@Mb@ D BfCHFN CD BNMCTS@� 3DUDK@Q BG@O@R D EHKLDR Q@CHNKfFHBNR YDK@MCN ODK@ PT@KHC@CD C@R

HL@FDMR� 3D@KHY@Q N OQNBDRR@LDMSN D @ CNBTLDMS@baN C@R HL@FDMR @CPTHQHC@R� $NMSQNK@Q Q@CHNFQ@EH@R QD@KHY@C@R QDFHRSQ@MCN MiLDQNR CHRBQHLHM@M�

CN SHON D QDPTHRHS@MSD� .@MSDQ DPTHO@LDMSNR D @ TMHC@CD CD SQ@A@KGN NQF@MHY@C@ YDK@MCN ODK@ RT@ BNMRDQU@baN D BNLTMHB@MCN @N RTODQHNQ DUDMST@HR

OQNAKDL@R� 1@QSHBHO@Q CD OQNFQ@L@ CD SQDHM@LDMSN PT@MCN BNMUNB@CN� &WDBTS@Q S@QDE@R ODQSHMDMSDR _ ^QD@ CD @ST@baN TSHKHY@MCN�RD CD DPTHO@LDMSNR

D OQNFQ@L@R CD HMENQL^SHB@� &WDBTS@Q NTSQ@R S@QDE@R BNLO@SeUDHR BNL @R DWHFdMBH@R O@Q@ N DWDQBeBHN C@ ETMbaN� 0 DWDQBeBHN CN B@QFN ONCDQ^ DWHFHQ @

OQDRS@baN CD RDQUHbNR ENQ@ CN GNQ^QHN CD DWODCHDMSD MNQL@K HMBKTRHUD @NR R^A@CNR CNLHMFNR D EDQH@CNR� 0 DWDQBeBHN CN B@QFN D�NT ETMbaN ONCDQ^ CD�

SDQLHM@Q�@�QD@KHY@baN�CD�UH@FDMR�@�SQ@A@KGN�

"+0&+,�#2+!�*"+1�)� ,*-)"1,

 �/$,� �PSDGD<M ?@ 0@MQD^JN $@M<DN @ �PSDGD<M ?@ 0@MQD^JN $@M<DN  $�"� !@N>MD^]J �I<GaOD><� $NLOQDDMCD NR B@QFNR PTD RD CDRSHM@L BNLONRSN

CD @SQHATHbhDR HMDQDMSDR _R @SHUHC@CDR CD @TWHKH@Q CD RDQUHbNR FDQ@HR U@KNQHY@MCN D HMSDFQ@MCN N @LAHDMSD EeRHBN &RBNK@Q� .P<I?J IJ @S@M>a>DJ ?@ O<M@A<N

?@ GDHK@U< @ U@G<?JMD<� 1DQBNQQDQ @R CDODMCdMBH@R C@ &RBNK@ @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� -HLO@Q D @QQTL@Q @R CDODMCdMBH@R D HMRS@K@bhDR CD DCHEeBHNR OiAKHBNR LTMHBHO@HR @ EHL CD L@MSd�KNR

M@R BNMCHbhDR CD @RRDHN QDPTDQHC@R� 3D@KHY@Q @ KHLODY@ CDRHMEDBbaN D GHFHDMHY@baN CD SNC@R @R CDODMCdMBH@R CNR OQfOQHNR LTMHBHO@HR� &REQDF@Q BGaN

O@QDCDR @O@QDKGNR R@MHS^QHNR A@MB@C@R ONQS@R I@MDK@R D LNAHKH^QHN MN PTD BNTADQ TSHKHY@MCN L@SDQH@HR D DPTHO@LDMSNR OQfOQHNR CD LNCN @ L@MSDQ

D BNMRDQU@Q NR OQfOQHNR LTMHBHO@HR� "OKHB@Q BDQ@ D KTRSQ@Q BGaN D LfUDHR� $NMRDQU@Q A@MGDHQNR D BNYHMG@R DEDST@MCN @ QDONRHbaN CD L@SDQH@HR BNLN

R@AaN R@ANMDSD SN@KG@R O@MNR CD LaN CD BNO@ D CD BGaN O@ODK SN@KG@ D O@ODK GHFHdMHBN� "TWHKH@Q M@R S@QDE@R CD KHLODY@ GHFHDMHY@baN D CDRHMEDBbaN

CD UHCQ@b@QH@ � EQ@RBNR STANR CD DMR@HNR A@KhDR D NTSQNR TSHKHY@CNR M@ ^QD@ C@ R@iCD CD @BNQCN BNL CDSDQLHM@baN RTODQHNQ D NARDQU@C@R @R MNQ�

L@R CDSDQLHM@C@R O@Q@ N RDSNQ� "TWHKH@Q M@R S@QDE@R CD KHLODY@ CDRHMEDBbaN D NQF@MHY@baN CNR @LAHDMSDR DRBNK@QDR @QQTL@MCN DRS@MSDR @QL^QHNR

CDOfRHSNR SQ@MRONQS@MCN DMSQDF@MCN D CDRB@QQDF@MCN L@SDQH@HR NARDQU@MCN BTHC@CNR BNL L@SDQH@HR D OQNCTSNR CD @BNQCN BNL @R MNQL@R CN RDSNQ�

3DBNKGDQ N KHWN C@ TMHC@CD DL PTD RDQUD @BNMCHBHNM@MCN CDSQHSNR D CDONRHS@MCN�NR CD @BNQCN BNL @R CDSDQLHM@bhDR� $NKDS@Q RDKDSHU@LDMSD KHWN NQF`�

MHBN D HMNQF`MHBN C@R KHWDHQ@R D BDRS@R KNB@KHY@C@R MNR OQcCHNR LTMHBHO@HR DMR@B@MCN�NR @CDPT@C@LDMSD D DEDST@MCN RT@ CHRONRHbaN EHM@K BNMENQLD

NQHDMS@baN RTODQHNQ� .P<I?J IJ @S@M>a>DJ ?@ <PSDGD<M ?< +POMD^]J "N>JG<M� 7DQHEHB@Q N DRS@CN CD BNMRDQU@baN CNR @KHLDMSNR RDO@Q@MCN NR PTD MaN

DRSDI@L DL BNMCHbhDR @CDPT@C@R CD TSHKHY@baN @ EHL CD @RRDFTQ@Q @ PT@KHC@CD C@R QDEDHbhDR OQDO@Q@C@R� 1QDO@Q@Q QDEDHbhDR RDKDBHNM@MCN K@U@MCN

BNQS@MCN SDLODQ@MCN D BNYHMG@MCN NR @KHLDMSNR CD @BNQCN BNL NQHDMS@baN QDBDAHC@� %HRSQHATHQ @R QDEDHbhDR OQDO@Q@C@R RDQUHMCN�@R BNMENQLD QNSHM@

OQDCDSDQLHM@C@ O@Q@ @SDMCDQ @NR BNLDMR@HR 3DFHRSQ@Q DL ENQLTK^QHNR DRODBeEHBNR N MiLDQN CD QDEDHbhDR RDQUHC@R ADL BNLN @ @BDHS@AHKHC@CD CNR

@KHLDMSNR NEDQDBHCNR O@Q@ DEDHSN CD BNMSQNKD� 3DBDADQ D @QL@YDM@Q NR FdMDQNR @KHLDMSeBHNR CD @BNQCN BNL MNQL@R D HMRSQTbhDR DRS@ADKDBHC@R @ EHL CD

@SDMCDQ @NR QDPTHRHSNR CD BNMRDQU@baN D GHFHDMD� 1QNBDCDQ @ KHLODY@ K@U@FDL D FT@QC@ CD OQ@SNR O@MDK@R F@QENR E@B@R D CDL@HR TSDMReKHNR CD BNO@

D BNYHMG@� %HRONQ @CDPT@C@LDMSD NR QDRSNR CD BNLHC@ D KHWN C@ BNYHMG@ CD ENQL@ @ DUHS@Q OQNKHEDQ@baN CD HMRDSNR� � QDBDADQ D BNMSQNK@Q DRSNPTDR CD

CHUDQRNR FdMDQNR @KHLDMSeBHNR� ;DK@Q ODK@ BNMRDQU@baN D KHLODY@ CN KNB@K CD SQ@A@KGN ADL BNLN CNR HMRSQTLDMSNR c DPTHO@LDMSNR PTD TSHKHY@� 0ARDQU@Q

@R MNQL@R CD )HFHDMD MN 5Q@A@KGN D MN .@MT@K C@ .DQDMCDHQ@ TSHKHY@MCN TMHENQLDR SNTB@R O@Q@ BNAQHQ NR B@ADKNR KTU@R O@Q@ OQDO@QN D L@MTRDHN

CD @KHLDMSNR D B@Kb@CN EDBG@CN D K@U@MCN @R LaNR @MSDR D @OfR N OQDO@QN CNR @KHLDMSNR� *MENQL@Q @N 4DSNQ CD /TSQHbaN PT@KPTDQ HQQDFTK@QHC@CD BNL

NR @KHLDMSNR PTD BNKNPTDL DL QHRBN NR BNLDMR@HR� &WDBTS@Q NTSQ@R @SQHATHbhDR @EHMR� .P<I?J IJ @S@M>a>DJ ?@ O<M@A<N ?@ QDBD<� .@MSDQ UHFHK`MBH@

RNAQD CDOfRHSNR CD L@SDQH@HR DRS@BHNM@LDMSNR O^SHNR ^QD@R @ADQS@R BDMSQNR CD DRONQSDR DRBNK@R NAQ@R DL DWDBTbaN D DCHEeBHNR NMCD ETMBHNM@L

QDO@QSHbhDR LTMHBHO@HR� 1DQBNQQDQ RHRSDL@SHB@LDMSD @R CDODMCdMBH@R CD DCHEeBHNR NMCD RD CDRDMUNKUDL @R @SHUHC@CDR &RBNK@QDR 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 OQDUDMSHU@R� 'HRB@KHY@Q @ DMSQ@C@ D R@eC@ CD ODRRN@R D UDeBTKNR M@R CDODMCdMBH@R CD DCHEeBHNR LTMHBHO@HR 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� ;DK@Q ODK@ RDFTQ@Mb@ CD L@SDQH@HR D UDeBTKNR

ONRSNR RNA RT@ FT@QC@� 7DQHEHB@Q N ETMBHNM@LDMSN CD QDFHRSQNR CD ^FT@ D F^R D O@HMcHR DKcSQHBNR� $NMSQNK@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� 7HFH@Q L@SDQH@HR D DPTHO@LDMSNR CDRSHM@CNR @ NAQ@R� 1Q@SHB@Q

NR @SNR MDBDRR^QHNR O@Q@ HLODCHQ @ HMU@RaN CD DCHEeBHNR OiAKHBNR LTMHBHO@HR HMBKTRHUD RNKHBHS@Q @ @ITC@ ONKHBH@K PT@MCN MDBDRR^QH@� $NLTMHB@Q HLDCH@�

S@LDMSD _ @TSNQHC@CD RTODQHNQ PT@HRPTDQ HQQDFTK@QHC@CDR D HKHBHSTCDR DMBNMSQ@C@R� -HF@Q D CDRKHF@Q @K@QLDR� 3D@KHY@Q BNLTMHB@CNR HMSDQMNR @SQ@UcR CD

���CD�/NUDLAQN�CD������m�+NQM@K�0EHBH@K�&KDSQgMHBN�CNR�.TMHBeOHNR�CN�&RS@CN�CD�.@SN�(QNRRN�m�"/0�97***�Z�/k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� "RRHM@CN�%HFHS@KLDMSD



Q^CHN D SDKDENMD� &K@ANQ@Q QDK@SfQHNR ODQHfCHBNR RNAQD @R NBNQQdMBH@R D @SHUHC@CDR CDRDMUNKUHC@R DMB@LHMG@MCN @N RTODQHNQ HLDCH@SN� $NMS@S@Q PT@MCN

MDBDRR^QHN fQFaNR OiAKHBNR BNLTMHB@MCN DLDQFdMBH@R D RNKHBHS@MCN RNBNQQN� ;DK@Q ODK@ KHLODY@ C@R ^QD@R RNA RT@ UHFHK`MBH@ BNLTMHB@MCN @ DPTHOD

QDRONMR^UDK ODKNR RDQUHbNR @ MDBDRRHC@CD C@ QD@KHY@baN CNR LDRLNR� *LODCHQ @ R@eC@ CD HCNRNR HMB@O@YDR BQH@Mb@R D @CNKDRBDMSDR RDL @TSNQHY@baN

OQcUH@� $NMSQNK@Q N GNQ^QHN CD UHRHS@R� '@YDQ BTLOQHQ MNQL@R CD RHKdMBHN MaN ODQLHSHMCN @ KHF@baN CD @O@QDKGNR CD SDKDUHRaN Q^CHN DMSQD NTSQNR� &WDBTS@Q

NTSQ@R @SQHATHbhDR @EHMR� .P<I?J IJ @S@M>a>DJ ?@ O<M@A<N @H J=M<N @ N@MQD^JN Ke=GD>JN� 7@QQDQ QT@R OQ@b@R O@QPTDR D I@QCHMR CN .TMHBeOHN TSHKHY@M�

CN U@RRNTQ@R @MBHMGNR D NTSQNR HMRSQTLDMSNR RHLHK@QDR O@Q@ L@MSDQ NR QDEDQHCNR KNB@HR DL BNMCHbhDR CD GHFHDMD D SQ`MRHSN� 1DQBNQQDQ NR KNFQ@CNTQNR

RDFTHMCN QNSDHQNR OQDDRS@ADKDBHCNR O@Q@ @O@Q@Q N FQ@L@CN CD QT@R UH@R DWOQDRR@R OQ@b@R D CDL@HR KNFQ@CNTQNR OiAKHBNR LTMHBHO@HR QDBNKGDMCN D

@BNMCHBHNM@MCN @ FQ@L@ DL K@ShDR R@BNR OK^RSHBNR BDRSNR B@QQHMGNR CD SQ@baN L@MT@K D NTSQNR CDOfRHSNR @CDPT@CNR� -HLO@Q Q@KNR B@HW@R CD O@RR@�

FDL D ANB@R�CD�KNAN D Q@RO@Q LDHNR�EHNR� '@YDQ @ADQSTQ@ D KHLODY@ CD U@K@R KHLODY@ CD F@KDQH@R ENRR@R RcOSHB@R DRFNSNR B@HW@R CD @QDH@R ONbNR D

S@MPTDR ADL BNLN B@OHM@Q D QNb@Q SDQQDMNR PTDAQ@Q ODCQ@R D O@UHLDMSNR� "TWHKH@Q MN MHUDK@LDMSN CD RTODQEeBHDR @ RDQDL O@UHLDMS@C@R D M@ DWDBTbaN

CD RDQUHbNR CD B@KBDS@QH@� "TWHKH@Q M@ E@AQHB@baN CD SHINKNR L@MHKG@R STANR SDKG@R D NTSQNR @QSDE@SNR CD BHLDMSN NT A@QQN� � @TWHKH@Q MN OQDO@QN CD @QF@�

L@RR@ BNMBQDSN QDCDR CD DRFNSN OKTUH@K D BKN@B@K B@HW@R CD QDCDR CD HMRODbaN ANB@R�CD�KNAN D DWDBTS@Q NTSQ@R S@QDE@R @TWHKH@QDR CD NAQ@R� .NKC@Q

AKNPTDSDR LNTQhDR OK@B@R D NTSQNR @QSDE@SNR OQc�LNKC@CNR TSHKHY@MCN @ EgQL@ D N L@SDQH@K @CDPT@CN RDFTHMCN HMRSQTbhDR OQDCDSDQLHM@C@R� $NKNB@Q

D QDSHQ@Q BNQQDMSDR D KNM@R M@R B@HW@R DRS@BHNM^QH@R ADL BNLN CDRB@QQDF^�K@R DL @SDQQN R@MHS^QHN� "TWHKH@Q M@ BNMRSQTbaN CD O@K@MPTDR D @MC@HLDR D

NTSQ@R NAQ@R� 5Q@MRONQS@Q L@SDQH@HR CD BNMRSQTbaN LfUDHR DPTHO@LDMSNR D EDQQ@LDMS@R CD @BNQCN BNL HMRSQTbhDR QDBDAHC@R D B@QQDF@Q D CDRB@QQDF@Q

UDeBTKNR DLOHKG@MCN NR L@SDQH@HR MNR KNB@HR HMCHB@CNR� -HLO@Q KTAQHEHB@Q D FT@QC@Q EDQQ@LDMS@R DPTHO@LDMSNR D L@SDQH@HR CD SQ@A@KGN PTD MaN DWHI@L

BNMGDBHLDMSNR DRODBH@HR� 0ARDQU@Q @R LDCHC@R CD RDFTQ@Mb@ M@ DWDBTbaN C@R S@QDE@R TR@MCN DPTHO@LDMSNR CD OQNSDbaN D SNL@MCN OQDB@TbhDR O@Q@

MaN�B@TR@Q�C@MNR�@�SDQBDHQNR��&WDBTS@Q�NTSQ@R�@SQHATHbhDR�@EHMR�

 �/$,�  JUDIC@DMJ� !@N>MD^]J �I<GaOD><� %DRDLODMG@ @ S@QDE@ CD DK@ANQ@baN CD @KHLDMSNR D QDEDHbhDR M@ RDCD D ENQ@ C@ RDCD CN LTMHBeOHN BNLN

c N B@RN C@R @SHUHC@CDR QD@KHY@C@R ODK@ 4DBQDS@QH@ .TMHBHO@K CD 0AQ@R 6QA@MHRLN D 5Q@MRONQSDR M@ @ADQSTQ@ BNMRDQU@baN D L@MTSDMbaN CD DRSQ@C@R

UHBHM@HR MN LTMHBeOHN M@ 4DBQDS@QH@ .TMHBHO@K CD 4@iCD D 4DBQDS@QH@ CD "RRHRSdMBH@ 4NBH@K� 1QDO@Q@Q @ @KHLDMS@baN CNR RDQUHCNQDR D O@BHDMSDR� NARDQU@Q

@ NQHDMS@baN MN /TSQHBHNMHRS@ NT CN .cCHBN PT@MSN @N B@QC^OHN� .@MSDQ @ARNKTS@ GHFHDMD M@R HMRS@K@bhDR C@ BNYHMG@� U@QQDQ D K@U@Q @YTKDINR D U@RHKG@LD�

;DK@Q�ODK@�BNMRDQU@baN�D�KHLODY@�CN�L@SDQH@K�CD�BNYHMG@��%DRDLODMG@Q�S@QDE@R�@EHMR�

 �/$,� PD?<?JM 0J>D<G� !@N>MD^]J �I<GaOD><� 5DL @ ETMbaN CD YDK@Q ODKN @AQHFN SDLONQ^QHN D @ NQHDMS@baN CNR LDMNQDR PT@MCN K^ DRSHUDQDL RNAQD

@ NQHDMS@baN CHQDS@ C@ 4DBQDS@QH@ .TMHBHO@K CD "RRHRSdMBH@ 4NBH@K� "TWHKH@L MNR BTHC@CNR CD ADAdR BQH@Mb@R INUDMR @CTKSNR D HCNRNR @ O@QSHQ CD NA�
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GNQ^QHNR DRS@ADKDBHCNR O@Q@ S@K F@Q@MSHMCN N ANL @MC@LDMSN CN DRS@ADKDBHLDMSN CD DMRHMN D N BTLOQHLDMSN CN GNQ^QHN CD @TK@R NT NTSQ@R @SHUHC@CDR
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@BNLO@MG@Q NR @KTMNR DL @SHUHC@CDR DWSQ@BK@RRD PT@MCN RNKHBHS@CN� 1QDDMBGDQ QDK@SfQHNR QDK@SHUNR @ RT@ QNSHM@ CD SQ@A@KGN� 3D@KHY@Q BG@L@LDMSN CD

DLDQFdMBH@ CD LcCHBNR ANLADHQNR ONKHBH@HR PT@MCN MDBDRR^QHN BNLTMHB@MCN N OQNBDCHLDMSN _ BGDEH@ HLDCH@S@� ;DK@Q ODK@ RDFTQ@Mb@ C@R ODRRN@R D
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C@CD��&WDBTS@Q�NTSQ@R�@SQHATHbhDR�@EHMR�

 �/$,� *JOJMDNO< ?@ 1M<INKJMO@ "N>JG<M� !@N>MD^]J �I<GaOD><� %HQHFHQ @TSNLfUDK gMHATR B@LHMGaN B@LHNMDS@ IDDO D @LATK`MBH@ CDMSQN NT ENQ@
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CDRDLODMG@Q�S@QDE@R�@EHMR�

���CD�/NUDLAQN�CD������m�+NQM@K�0EHBH@K�&KDSQgMHBN�CNR�.TMHBeOHNR�CN�&RS@CN�CD�.@SN�(QNRRN�m�"/0�97***�Z�/k������

CH@QHNLTMHBHO@K�NQF�LS�@LL�m�VVV�@LL�NQF�AQ ��� "RRHM@CN�%HFHS@KLDMSD



 �/$,� +POMD^]J "N>JG<M� !@N>MD^]J �I<GaOD><� 1QDO@Q@Q @ @KHLDMS@baN DRBNK@Q RfKHC@ D KePTHC@ NARDQU@MCN NR OQHMBeOHNR CD GHFHDMD U@KNQHY@MCN @
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AHCNR O@Q@ @ OQDO@Q@baN C@ @KHLDMS@baN DRBNK@Q� UDQHEHB@Q @ C@S@ CD U@KHC@CD CNR @KHLDMSNR DRSNB@CNR TSHKHY@MCN NR DL C@S@ OQfOQH@ @ EHL CD DUHS@Q N

CDRODQCeBHN D @ HMTSHKHY@baN CNR LDRLNR� @ST@Q BNLN DCTB@CNQ ITMSN _ BNLTMHC@CD DRBNK@Q LDCH@MCN D CH@KNF@MCN RNAQD @R PTDRShDR CD GHFHDMD KHWN
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NR DCTB@MCNR DL @SHUHC@CDR DWSQ@BTQQHBTK@QDR D DWSQ@BK@RRD PT@MCN RNKHBHS@CN� QD@KHY@Q BG@L@LDMSN CD DLDQFdMBH@ CD LcCHBNR ANLADHQNR ONKHBH@HR

PT@MCN MDBDRR^QHN BNLTMHB@MCN N OQNBDCHLDMSN _ BGDEH@ HLDCH@S@� OQDDMBGDQ QDK@SfQHNR QDK@SHUNR @ RT@ QNSHM@ CD SQ@A@KGN� O@QSHBHO@Q CD BTQRNR B@O@BH�

S@bhDR QDTMHhDR RDLHM^QHNR NT NTSQNR DMBNMSQNR BNQQDK@SNR _R ETMbhDR DWDQBHC@R NT RDLOQD PTD BNMUNB@CN D DEDST@Q NTSQ@R S@QDE@R BNQQDK@S@R _R NQ@
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BGDEH@ PT@KPTDQ HQQDFTK@QHC@CD NBNQQHC@� 1QDRS@ HMENQL@bhDR D @TWHKH@Q MN RNBNQQN CD ONOTK@QDR PT@MCN MDBDRR^QHN� 3DFHRSQ@ CH@QH@LDMSD @R NBNQQdMBH@R

UDQHEHB@C@R DL RT@ INQM@C@ CD SQ@A@KGN� &WDBTS@ NTSQ@R S@QDE@R BNQQDK@S@R CDSDQLHM@C@R ODKN RTODQHNQ HLDCH@SN� 3D@KHY@ SQDHM@LDMSN M@ ^QD@ CD @ST@baN

PT@MCN RNKHBHS@CN� 0ODQ@ DPTHO@LDMSNR D RHRSDL@R CD HMENQL^SHB@ D NTSQNR PT@MCN @TSNQHY@CN D MDBDRR^QHN @N DWDQBeBHN C@R CDL@HR @SHUHC@CDR� .@M�
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ONQSD CD O@RR@FDHQNR D B@QF@R� %HQHFHQ @TSNLfUDHR D NTSQNR UDeBTKNR CDRSHM@CNR @N SQ@MRONQSD CD ODRRN@R D�NT B@QF@R� .@MSDQ N UDeBTKN KTAQHEHB@CN K@U@�

CN D @A@RSDBHCN� &EDST@Q N BNMRDQSN CD DLDQFdMBH@ MN UDeBTKN PTD CHQHFD D QDBNKGd�KN O@Q@ QDUHRaN ODQHfCHB@� *MENQL@Q @N LDB`MHBN PT@MSN @NR CDEDHSNR

@OQDRDMS@CNR ODKN UDeBTKN� $NLTMHB@Q N RDT BGDED HLDCH@SN PT@KPTDQ @MNQL@KHC@CD @OQDRDMS@C@� ;DK@Q ODKN TRN D BNMRDQU@baN CN UDeBTKN� 3DBNKGDQ N

UDeBTKN M@ F@Q@FDL C@ $`L@Q@ NT DL NTSQN KNB@K CDSDQLHM@CN ODKN RDT RTODQHNQ @OfR @ INQM@C@ CD SQ@A@KGN� 1NQS@Q CNBTLDMSNR CD )@AHKHS@baN D YDK@Q

ODK@ CNBTLDMS@baN CN UDeBTKN NARDQU@MCN QHFNQNR@LDMSD RT@R U@KHC@CDR� 1@QSHBHO@Q CD SQDHM@LDMSN M@ ^QD@ CD @ST@baN PT@MCN RNKHBHS@CN� &WDBTS@Q

NTSQ@R @SHUHC@CDR PTD SDMG@L BNQQDK@baN BNL @R @SQHATHbhDR CN B@QFN� 1QNBDCDQ @N BNMSQNKD BNMSeMTN CD BNMRTLN CD BNLATRSeUDHR KTAQHEHB@MSDR D L@�

MTSDMbaN DL FDQ@K� 1gQ DL OQ^SHB@ @R LDCHC@R CD RDFTQ@Mb@ QDBNLDMC@C@R O@Q@ @ NODQ@baN D DRS@BHNM@LDMSN C@ UDeBTKN @ EHL CD DUHS@Q ONRReUDHR
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RDLOQD QDRODHS@MCN N BfCHFN M@BHNM@K CD SQ`MRHSN� .@MSDQ L^PTHM@R DPTHO@LDMSNR QNCNUH^QHNR D UDeBTKNR DL ODQEDHS@R BNMCHbhDR CD ETMBHNM@LDMSN�

E@YDQ QDO@QNR CD TQFdMBH@� YDK@Q ODK@ BNMRDQU@baN CNR UDeBTKNR L^PTHM@ D DPTHO@LDMSNR QNCNUH^QHNR PTD KGD ENQDL BNMEH@CNR� 1QNUHCDMBH@Q @A@RSDBH�

LDMSN CD BNLATRSeUDK ^FT@ D KTAQHEHB@MSD� BNLTMHB@Q @N RDT RTODQHNQ PT@KPTDQ @MNL@KH@ MN ETMBHNM@LDMSN CNR UDeBTKNR L^PTHM@R D DPTHO@LDMSNR

QNCNUH^QHNR� 1QNBDCDQ @N BNMSQNKD BNMSeMTN CD BNMRTLN CD BNLATRSeUDHR KTAQHEHB@MSDR D L@MTSDMbaN DL FDQ@K� .@MSDQ @ST@KHY@C@ @ RT@ B@QSDHQ@ M@BHN�

M@K CD G@AHKHS@baN D @ CNBTLDMS@baN CN UDeBTKN� ;DK@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 RT@ BNQQDS@ DWDBTbaN� 1gQ DL OQ^SHB@ @R LDCHC@R CD RDFTQ@Mb@ QDBNLDMC@C@R O@Q@ @ NODQ@baN D DRS@BHNM@LDMSN C@
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NODQ@bhDR CD KHLODY@ NT RHLHK@QDR� ;DK@ ODK@ AN@ PT@KHC@CD CN RDQUHbN BNMSQNK@MCN N @MC@LDMSN C@R NODQ@bhDR BNKNB@MCN DL OQ^SHB@ @R LDCHC@R CD

RDFTQ@Mb@ QDBNLDMC@C@R O@Q@ @ NODQ@baN DRS@BHNM@LDMSN C@ L^PTHM@� &EDST@ @ KHLODY@ D KTAQHEHB@baN C@R L^PTHM@R D RDTR HLOKDLDMSNR RDFTHMCN
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RDQU@MCN N MeUDK CN fKDN KTAQHEHB@MSD D KTAQHEHB@MCN @R O@QSDR MDBDRR^QH@R TSHKHY@MCN FQ@W@ O@Q@ L@MSd�K@R DL BNMCHbhDR CD TRN� 3DFHRSQ@ @R NODQ@bhDR

QD@KHY@C@R @MNS@MCN DL TL CH^QHN NT DL HLOQDRRNR NR SHONR D NR ODQeNCNR CD SQ@A@KGN O@Q@ ODQLHSHQ N BNMSQNKD CNR QDRTKS@CNR� &WDBTS@ NTSQ@R S@QDE@R
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I@MDK@R D DPTHO@LDMSNR� KHLO@Q DRB@C@R OHRNR O@RR@CDHQ@R S@ODSDR D TSDMReKHNR� @QQTL@Q A@MGDHQNR� @TWHKH@Q M@ @QQTL@baN D SQNB@ CD QNTO@ CD B@L@�
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FdMDQNR @KHLDMSeBHNR� L@MSDQ @ GHFHDMD CNR KNB@HR CD SQ@A@KGN� BNMRDQU@Q NR @KHLDMSNR DL U@RHKG@LD D KNB@HR @OQNOQH@CNR� DWDBTS@Q S@QDE@R @EHMR� 1QDRS@Q

@SDMCHLDMSN D QD@KHY@Q NTSQ@R @SHUHC@CDR OQNEHRRHNM@HR BNQQDK@S@R D HMDQDMSDR @N B@QFN DWDQBHCN BNMENQLD NQHDMS@baN D�NT RNKHBHS@baN CN 4TODQHNQ HLDCH�
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 �/$,� �PSDGD<M ?@ 0@MQD^JN $@M<DN @ �PSDGD<M ?@ 0@MQD^JN $@M<DN� !@N>MD^]J �I<GaOD><� &WDBTS@Q RDQUHbNR CD KHLODY@ S@QDE@R AQ@b@HR RHLOKDR PTD

MaN DWHI@L BNMGDBHLDMSNR NT G@AHKHC@CDR DRODBH@HR S@HR BNLN U@QQHbaN CD QT@R O@QPTDR D I@QCHMR OQDO@Q@baN CD ^QD@R D QDBHOHDMSDR O@Q@ OK@MSHN CD

RDLDMSDR D LTC@R KHLODY@ CD Q@KNR B@HW@R CD O@RR@FDL D ANB@R�CD�KNAN B@OHM@ D QNb@C@ CD SDQQDMNR SQ@MRONQSD CD L@SDQH@HR CD BNMRSQTbaN LfUDHR
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DPTHO@LDMSNR D EDQQ@LDMS@R B@QF@ D CDRB@QF@ CD UDeBTKNR� & @HMC@ @AQ@MFD N B@QFN PTD RD CDRSHM@ @ DWDQBDQ @ UHFHK`MBH@ CD DCHEeBHNR D KNFQ@CNTQNR

OiAKHBNR LTMHBHO@HR O@Q@ DUHS@Q HMU@RhDR QNTANR D NTSQ@R @MNQL@KHC@CDR� .P<I?J IJ @S@M>a>DJ ?@ O<M@A<N ?@ QDBD<� .@MSDQ UHFHK`MBH@ RNAQD CDOfRHSNR

CD L@SDQH@HR DRS@BHNM@LDMSNR O^SHNR ^QD@R @ADQS@R BDMSQNR CD DRONQSDR DRBNK@R TMHC@CDR CD R@iCD NAQ@R DL DWDBTbaN D DCHEeBHNR NMCD ETMBHNM@L

QDO@QSHbhDR LTMHBHO@HR� ODQBNQQDQ RHRSDL@SHB@LDMSD @R CDODMCdMBH@R CD DCHEeBHNR NMCD RD CDRDMUNKUDL @R @SHUHC@CDR C@ 1QDEDHSTQ@ D ^QD@R @CI@BDMSDR

UDQHEHB@MCN RD @R 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 OQDUDMSHU@R� 'HRB@KHY@Q @ DMSQ@C@ D R@eC@ CD ODRRN@R D UDeBTKNR M@R CDODMCdMBH@R CD DCHEeBHNR LTMHBHO@HR 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� ;DK@Q ODK@ RDFTQ@Mb@ CD L@SDQH@HR D UDeBTKNR

ONRSNR RNA RT@ FT@QC@� 7DQHEHB@Q N ETMBHNM@LDMSN CD QDFHRSQNR CD ^FT@ D F^R D O@HMcHR DKcSQHBNR� 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� 7HFH@Q L@SDQH@HR D DPTHO@LDMSNR CDRSHM@CNR @ NAQ@R� 1Q@SHB@Q

NR @SNR MDBDRR^QHNR O@Q@ HLODCHQ @ HMU@RaN CD DCHEeBHNR OiAKHBNR LTMHBHO@HR HMBKTRHUD RNKHBHS@Q @ @ITC@ ONKHBH@K PT@MCN MDBDRR^QH@� $NLTMHB@Q HLDCH@�

S@LDMSD _ @TSNQHC@CD RTODQHNQ PT@HRPTDQ HQQDFTK@QHC@CDR D HKHBHSTCDR DMBNMSQ@C@R� -HF@Q D CDRKHF@Q @K@QLDR� 3D@KHY@Q BNLTMHB@CNR HMSDQMNR @SQ@UcR CD

Q^CHN D SDKDENMD� &K@ANQ@Q QDK@SfQHNR ODQHfCHBNR RNAQD @R NBNQQdMBH@R D @SHUHC@CDR CDRDMUNKUHC@R DMB@LHMG@MCN @N RTODQHNQ HLDCH@SN� $NMS@S@Q PT@MCN

MDBDRR^QHN fQFaNR OiAKHBNR BNLTMHB@MCN DLDQFdMBH@R D RNKHBHS@MCN RNBNQQN� ;DK@Q ODK@ KHLODY@ C@R ^QD@R RNA RT@ UHFHK`MBH@ BNLTMHB@MCN @ DPTHOD

QDRONMR^UDK ODKNR RDQUHbNR @ MDBDRRHC@CD C@ QD@KHY@baN CNR LDRLNR� *LODCHQ @ R@eC@ CD HCNRNR HMB@O@YDR BQH@Mb@R D @CNKDRBDMSDR RDL @TSNQHY@baN

OQcUH@ BNMSQNK@Q GNQ^QHN CD UHRHS@R� '@YDQ BTLOQHQ MNQL@R CD RHKdMBHN MaN ODQLHSHMCN @ KHF@baN CD @O@QDKGNR CD SDKDUHRaN Q^CHN DMSQD NTSQNR� &WDBTS@Q

NTSQ@R @SQHATHbhDR @EHMR� .P<I?J IJ @S@M>a>DJ ?@ O<M@A<N @H J=M<N @ N@MQD^JN Ke=GD>JN� 7@QQDQ QT@R OQ@b@R O@QPTDR D I@QCHMR CN .TMHBeOHN TSHKHY@M�

CN U@RRNTQ@R @MBHMGNR D NTSQNR HMRSQTLDMSNR RHLHK@QDR O@Q@ L@MSDQ NR QDEDQHCNR KNB@HR DL BNMCHbhDR CD GHFHDMD D SQ`MRHSN� ODQBNQQDQ NR KNFQ@CNTQNR

RDFTHMCN QNSDHQNR OQDDRS@ADKDBHCNR O@Q@ @O@Q@Q N FQ@L@CN CD QT@R UH@R DWOQDRR@R OQ@b@R D CDL@HR KNFQ@CNTQNR OiAKHBNR LTMHBHO@HR QDBNKGDMCN D

@BNMCHBHNM@MCN @ FQ@L@ DL K@ShDR R@BNR OK^RSHBNR BDRSNR B@QQHMGNR CD SQ@baN L@MT@K D NTSQNR CDOfRHSNR @CDPT@CNR� KHLO@Q Q@KNR B@HW@R CD O@RR@�

FDL D ANB@R�CD�KNAN D Q@RO@Q LDHNR�EHNR� '@YDQ @ADQSTQ@ D KHLODY@ CD U@K@R KHLODY@ CD F@KDQH@R ENRR@R RcOSHB@R DRFNSNR B@HW@R CD @QDH@R ONbNR D

S@MPTDR ADL BNLN B@OHM@Q D QNb@Q SDQQDMNR PTDAQ@Q ODCQ@R D O@UHLDMSNR� "TWHKH@Q MN MHUDK@LDMSN CD RTODQEeBHDR @ RDQDL O@UHLDMS@C@R D M@ DWDBT�

baN CD RDQUHbNR CD B@KBDSDQH@� "TWHKH@Q M@ E@AQHB@baN CD SHINKNR L@MHKG@R STANR SDKG@R D NTSQNR @QSDE@SNR CD BHLDMSN NT A@QQN� "TWHKH@Q MN OQDO@QN CD

@QF@L@RR@ BNMBQDSN QDCDR CD DRFNSN OKTUH@K D BKN@B@K B@HW@R CD QDCDR CD HMRODbaN ANB@R�CD�KNAN D DWDBTS@Q NTSQ@R S@QDE@R @TWHKH@QDR CD NAQ@R� .NK�

C@Q AKNBNR LNTQhDR OK@B@R D NTSQNR @QSDE@SNR OQc�LNKC@CNR TSHKHY@MCN @ EgQL@ D N L@SDQH@K @CDPT@CN RDFTHMCN HMRSQTbhDR OQDCDSDQLHM@C@R� $NKNB@Q

D QDSHQ@Q BNQQDMSDR D KNM@R M@R B@HW@R DRS@BHNM^QH@R ADL BNLN CDRB@QQDF^�K@R DL @SDQQN R@MHS^QHN� "TWHKH@Q M@ BNMRSQTbaN CD O@K@MPTDR D @MC@HLDR D

NTSQ@R NAQ@R� SQ@MRONQS@Q L@SDQH@HR CD BNMRSQTbaN LfUDHR DPTHO@LDMSNR D EDQQ@LDMS@R CD @BNQCN BNL HMRSQTbhDR QDBDAHC@R D B@QQDF@Q D CDRB@QQDF@Q

UDeBTKNR DLOHKG@MCN NR L@SDQH@HR MNR KNB@HR HMCHB@CNR� -HLO@Q KTAQHEHB@Q D FT@QC@Q EDQQ@LDMS@R DPTHO@LDMSNR D L@SDQH@HR CD SQ@A@KGN PTD MaN DWHI@L

BNMGDBHLDMSNR DRODBH@HR� 0ARDQU@Q @R LDCHC@R CD RDFTQ@Mb@ M@ DWDBTbaN C@R S@QDE@R TR@MCN DPTHO@LDMSNR CD OQNSDbaN D SNL@MCN OQDB@TbhDR O@Q@
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1QNBDCDQ @N L@OD@LDMSN CNR RDQUHbNR DWDBTS@CNR HCDMSHEHB@MCN N SHON CD RDQUHbN N KNB@K D @ B@QF@ GNQ^QH@� &EDST@Q NR RDQUHbNR CDSDQLHM@CNR QDFHR�

SQ@MCN @R NBNQQdMBH@R� .@MSDQ @ST@KHY@C@ @ RT@ B@QSDHQ@ M@BHNM@K CD G@AHKHS@baN D @ CNBTLDMS@baN C@ L^PTHM@� 0ODQ@Q L^PTHM@R QNCNUH^QH@R DWDBTS@Q

SDQQ@OK@M@FDL MHUDK@LDMSN CD QT@R D DRSQ@C@R @RRHL BNL @A@TK@LDMSNR @AQHQ U@KDS@R D BNQS@Q S@KTADR� NODQ@Q L^PTHM@R QNCNUH^QH@R DL DRB@U@baN

SQ@MRONQSD CD SDQQ@R� 0ODQ@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@QQDF@Q LNUDQ D KDU@MS@Q NT CDRB@QQDF@Q SDQQ@ @QDH@ B@RB@KGN ODCQ@R D L@SDQH@HR @M^KNFNR� -HLO@Q D KTAQHEHB@Q @ L^PTHM@ D RDTR HLOKDLDM�

SNR RDFTHMCN @R HMRSQTbhDR CD L@MTSDMbaN CN E@AQHB@MSD ADL BNLN OQNUHCDMBH@Q @ SQNB@ CD OMDTR PT@MCN MDBDRR^QHN @BNLO@MG@Q NR RDQUHbNR CD

L@MTSDMbaN OQDUDMSHU@ D BNQQDSHU@ C@ L^PTHM@ D RDTR HLOKDLDMSNR D CDONHR CD DWDBTS@CNR DEDST@Q NR SDRSDR MDBDRR^QHNR� @MNS@Q RDFTHMCN MNQL@R

DRS@ADKDBHC@R C@CNR D HMENQL@bhDR RNAQD NR SQ@A@KGNR QD@KHY@CNR BNMRTLN CD BNLATRSeUDK� ;DK@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 RT@ BNQQDS@ DWDBTbaN� 1gQ 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� 3DBNKGDQ @N KNB@K @OQNOQH@CN @ L^PTHM@ @OfR @ QD@KHY@baN CN

RDQUHbN�CDHW@MCN�N�BNQQDS@LDMSD�DRS@BHNM@CN�D�EDBG@CN��&WDBTS@Q�NTSQ@R�@SQHATHbhDR�@EHMR�
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%HFHS@Q SDWSNR CNBTLDMSNR S@ADK@R D NTSQNR� � NODQ@Q LHBQNBNLOTS@CNQ TSHKHY@MCN OQNFQ@L@R A^RHBNR D @OKHB@SHUNR O@Q@ HMBKTHQ @KSDQ@Q D NASDQ C@CNR

D HMENQL@bhDR ADL BNLN BNMRTKS@Q QDFHRSQNR� � @QPTHU@Q OQNBDRRNR KDHR OTAKHB@bhDR @SNR MNQL@SHUNR D CNBTLDMSNR CHUDQRNR CD HMSDQDRRD C@ TMHC@CD

@CLHMHRSQ@SHU@ RDFTMCN MNQL@R OQDDRS@ADKDBHC@R� � NQF@MHY@Q CNBTLDMSNR @CLHMHRSQ@� SHUNR D KDF@HR QDBTODQ@MCN OQNBDRRNR RDLOQD PTD MDBDRR^QHN �

OQNBDCDQ @N BNMSQNKD FT@QC@ D @QPTHU@LDMSN CD CNBTLDMSNR� � QDBDADQ BNMEDQHQ DMUH@Q D QDFHRSQ@Q @ SQ@LHS@baN CD OQNBDRRNR D CNBTLDMSNR NARDQU@MCN

N BTLOQHLDMSN C@R MNQL@R QDEDQDMSDR @ OQNSNBNKN� � @ST@KHY@Q CNBTLDMSNR D OQDDMBGDQ EHBG@R CD QDFHRSQN O@Q@ ENQL@KHY@Q OQNBDRRNR DMB@LHMG@MCN�NR _R

TMHC@CDR NT @NR RTODQHNQDR BNLODSDMSDR� � E@YDQ BfOH@R WDQNFQ^EHB@R� � YDK@Q ODKNR DPTHO@LDMSNR NT L^PTHM@R PTD DRSDI@L RNA RT@ QDRONMR@AHKHC@CD�

� OQDDMBGDQ EHBG@R ENQLTK^QHNR D L@O@R BNMEDQHMCN @R HMENQL@bhDR D NR CNBTLDMSNR NQHFHM@HR� OQDO@Q@Q ONRS@Q DMUH@Q D BNMSQNK@Q @ BNQQDRONMCdMBH@�

� DK@ANQ@Q RNA NQHDMS@baN CDLNMRSQ@SHUNR D QDK@bhDR QD@KHY@MCN NR KDU@MS@LDMSNR MDBDRR^QHNR� � OQDO@Q@Q DRS@SeRSHB@R CHUDQR@R O@Q@ @BNLO@MG@LDM�

SN ScBMHBN D @CLHMHRSQ@SHUN CN ETMBHNM@LDMSN C@R CHUDQR@R TMHC@CDR C@ 1QDEDHSTQ@� � FT@QC@Q D DRSNB@Q L@SDQH@K M@R CHUDQR@R TMHC@CDR C@ 1QDEDHSTQ@� �

O@QSHBHO@Q C@ DK@ANQ@baN NT CDRDMUNKUHLDMSN CD DRSTCNR KDU@MS@LDMSNR OK@MDI@LDMSN D HLOK@MS@baN CD RDQUHbNR D QNSHM@R CD SQ@A@KGN� � DW@LHM@Q @

DW@SHCaN CD CNBTLDMSNR BNMEDQHMCN DEDST@MCN QDFHRSQNR NARDQU@MCN OQ@YNR C@S@R ONRHbhDR EHM@MBDHQ@R HMENQL@MCN RNAQD N @MC@LDMSN CN @RRTMSN

ODMCDMSD D PT@MCN @TSNQHY@CN ODK@ BGDEH@ @CNS@Q OQNUHCdMBH@R CD HMSDQDRRD C@ 1QDEDHSTQ@� QDCHFHQ D QDUDQ @ QDC@baN CD LHMTS@R CD CNBTLDMSNR NEHBH@HR

D QDK@SfQHNR PTD DWHI@L ODRPTHR@R DRODBeEHB@R D BNQQDRONMCdMBH@R PTD SQ@S@L CD @RRTMSNR CD L@HNQ BNLOKDWHC@CD� �DK@ANQ@Q RNA NQHDMS@baN PT@CQNR D

S@ADK@R DRS@SeRSHBNR EKTWNFQ@L@R NQF@MNFQ@L@R D FQ^EHBNR DL FDQ@K� � BNK@ANQ@Q BNL N ScBMHBN C@ ^QD@ M@ DK@ANQ@baN CD L@MT@HR CD RDQUHbN D NTSQNR
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CD @BNQCN BNL MNQL@R D NQHDMS@bhDR DRS@ADKDBHC@R� � BNMSQNK@Q N SQ`LHSD CD OQNBDRRNR PTD BHQBTK@L M@ 1QDEDHSTQ@ DL DRODBH@K MNR (@AHMDSDR O@Q@

DW@LD D CDRO@BGN ODKN 1QDEDHSN 4DBQDS^QHNR D CDL@HR @TSNQHC@CDR BNLODSDMSDR� � DK@ANQ@Q NT BNK@ANQ@Q M@ DK@ANQ@baN CD QDK@SfQHNR O@QBH@HR D @MT@HR
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