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2TL� MOL?IBJP�TFQE� >MMIF@>QFLK� QL� QEB� >K>IVPFP� >KA� ABPFDK� LC�>IDLOFQEJP� @LK@BOKFKD�

QEB� P>QFPCF>?FIFQV� LC� MOBMLPFQFLK>I� CLOJRI>P� >OB� FKSBPQFD>QBA� 5FQE� OBPMB@Q� QL� QEB� CFOPQ�

MOL?IBJ�� QEBOB� FP� DOB>Q� BUMBOFJBKQ>I� BSFABK@B� CLO� >� MEBKLJBKLK� HKLTK� >P� QEB� fME>PB�

QO>KPFQFLKg� LC�P>QFPCF>?FIFQV�� QE>Q� FP� QEBOB� FP�>�PE>OM� QEOBPELIA�� FK� QEB� IFJFQ�� ?BQTBBK� P>QFP��

CF>?IB�>KA� RKP>QFPCF>?IB� CLOJRI>P�>P� QEB� O>QFL�LC�@I>RPBP� QL�S>OF>?IBP� FK@OB>PBP� 2L�>K>IVWB�

QEFP� QEOBPELIA��TB�@LRKQ� QEB� KRJ?BO�LC�P>QFPCF>?IB�?LLIB>K� CLOJRI>P�DFSBK� FK� @LKGRK@QFSB�

KLOJ>I� CLOJ� 2EB� FKQBKQFLK� FP� QL� MOLSFAB� FKCLOJ>QFLK� >?LRQ� QEB� OBI>QFSB� COBNRBK@V� LC�

?LLIB>K� CRK@QFLKP� TFQE� OBPMB@Q� QL� PQ>QBJBKQP� LC�>� DFSBK� PFWB� 2EFP� FK� QROK� TFII� MOLSFAB�

FKCLOJ>QFLK� >?LRQ� >IDLOFQEJP� >QQBJMQFKD� QL� AB@FAB� MOL?IBJP� PR@E� >P� P>QFPCF>?FIFQV� >KA�

S>IFAFQV� $FOPQ��TB�ABP@OF?B�>�@LOOBPMLKABK@B�?BQTBBK� QEB�PVKQ>U�LC�MOLMLPFQFLKP�>KA� QEB�

PBJ>KQF@P� LC� CRK@QFLKP� RPFKD� >� PVPQBJ� LC�BNR>QFLKP� 2EBK� TB� PELT� ELT� QL� PLISB� PR@E�

>� PVPQBJ� 2EFP� DFSBP� >� DBKBO>I� PLIRQFLK� CLO� >KV� PBQ� LC� CRK@QFLKP� OBMOBPBKQBA� ?V� >QLJF@�

PVJ?LIP� >@QFKD� >P� IFQBO>IP�� TB� PFJMIFCV� QEB� PMB@FCF@� PLIRQFLK� CLO� QEB� S>OF>?IBP� >KA� QEBFO�

KBD>QFLKP� >P� IFQBO>IP� �KA� CFK>IIV� TB� BUQO>@Q� PLJB� >PVJMQLQF@P� >KA� QEOBPELIA� ?LRKAP�

COLJ� QEFP�PLIRQFLK� 2EB� PB@LKA� MOL?IBJ� FP� QEB� DBKBO>QFLK�LC�AFPQFK@Q� JLABIP�LC�MOLMLPF��

QFLK>I� CLOJRI>P��TEBK� QEB�S>OF>?IBP�@>K�?B�MBOJRQBA� QL� CLOJ� QEB�P>JB�?LLIB>K� CRK@QFLK�

�� JLABI� FP� >� @LJMIBQB� >PPFDKJBKQ� QL� QEB� S>OF>?IBP�� ?RQ� QEB� MBOJRQ>QFLKP� @>K� OBKABO�

PLJB� LC� QEBPB� >PPFDKJBKQP� BNRFS>IBKQ� %BKBO>QFLK� JBQELAP� >OB� ABSBILMBA� CLO� PMB@FCF@�

MBOJRQ>QFLK�DOLRMP
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'� >@HKLTIBADB� QEB�DOB>Q� AB?Q� '� LTB� QL�>II� QEBPB� MBLMIB�

.OLC� ,>@ERJ� "BOPELTFQW� >KA� .OLC� #A� 0BFKDLIA� CLO� HBBMFKD� JB� LK� CLO� PL� ILKD��

KBFQEBO�LC�TELJ�>PHBA� CLO�JV� MOBPBK@B� ?RQ� QLIBO>QBA� FQ� KLKBQEBIBPP

.OLC� (BCC� #OF@HPLK� >KA� .OLC� *BKKV� .FQQ� CLO� QEBFO� �PR@@BPPCRI�� RPB� LC� MOLMP� FK� >K�

FKPQOR@QFLK>I�BKSFOLKJBKQ

.OLC� +BEAF� &>O>KAF� >KA� .OLC� +F@E>BI� $>FJ>K� CLO� EFOFKD� >II� QELPB� MBLMIB� TEL�

>@QR>IIV� AFA� >II� QEB� OB>I� TLOH� FK� EBIMFKD� JB�� CLO� EFOFKD� JB� QL� QB>@E� TEBK� QEBV� TBOB�

ABPMBO>QB� QL� CFII� >�MLPFQFLK

�KDFB�  FKD>J>K��  >O?� !F@LKB�� +LIIV� $IBPKBO�� )>QFB� &BOOBO>�� (RIFB� *BDD�� >KA� )>V�

2LJIFK�� QEB�LKBP�TEL�AFA�>II� QEB� OB>I�TLOH� FK� EBIMFKD�JB

+V� C>JFIV��1ELEOBE�� ,LI>K�� >KA� '>K�� TEL� >OB�JV� IFCB

�KA� I>PQIV� JV� COFBKAP�� 2>KV>�  BODBO�44LIC� (LEK� (LWTF>H� 1EOFM>A� 2EFQB�� >KA� �CO>�

8LJLOLAF>K�TFQELRQ� TELPB� KBSBO� C>FIFKD�PVJM>QEV� >KA� BK@LRO>DBJBKQ� QEFP� TLRIA� E>SB�

>II� ?BBK� CFKFPEBA� FK� E>IC�QEB� QFJB
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���� 2OBB�PVKQ>U� � ��

����� +LOB� S>OF>?IBP � ��
���� 2EB�@LJMIBUFQV�LC�@LRKQFKD�CLOJRI>P � ��
���� !LK@IRPFLKP� � ��
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��� 1VJJBQOV� FK� ?LLIB>K� CL OJ R I>P � ��
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���� $FKFQB�JLABI�@EB@HFKD � ��
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��� #UMBOFJBKQ>I�@LFK@FABK@B�LC�QEB�QEOBPELIA�LC�P>QFPCF>?FIFQV�>KA�QEB�ORKQFJB
LC�QEB�">SFP�.RQK>J�>IDLOFQEJ� �

��� 2EB� ?LLIB>K� CRK@QFLKP�LSBO� �� S>OF>?IB�TFQE�@LOOBPMLKAFKD�QORQE� Q>?IBP�   � ��
��� 2EB�?LLIB>K� CRK@QFLKP�LSBO��� S>OF>?IBP�TFQE�@LOOBPMLKAFKD� QORQE�Q>?IBP� � � ��
��� #U>@Q� O>QFL�LC�P>QFPCF>?IB�QL�QLQ>I� CLOJRI>P� CLO�J�� �������� � � �� �� �� ��LOABOBA�

PBIB@QFLK�TFQE� OBMI>@BJBKQ � ��
��� #U>@Q� O>QFL�LC�P>QFPCF>?IB� QL� QLQ>I� CLOJRI>P� CLO�J� � ���� ?� � � � ���� PQ>KA>OA�

JLABI� ��
��� #U>@Q�O>QFL�LC�P>QFPCF>?IB�QL�QLQ>I�CLOJRI>P�CLO�J�� ����?�� � �������PQ>KA>OA�

JLABI � � � ��

��� �� MOBPBKQ>QFLK�LC�4��� � �!C� >KA� FQP�!>VIBV�DO>ME� ��
��� �KLQEBO� MOBPBKQ>QFLK�LC�-2� � �!C� >KA� FQP�!>VIBV�DO>ME � ��
��� 'K@IRPFLKP� CLO�@LJMIBUFQV�@I>PPBP � ��
��� !LJMIBQB� MOL?IBJP� CLO�@LJMIBUFQV�@I>PPBP � ��
��� 2EB�!>VIBV�DO>ME� CLO��Y� >@QFKD�LK���BIBJBKQP � ��
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2EB� P>QFPCF>?FIFQV� MOL?IBJ� FP� LKB�TEF@E� @OLPPBP� J>KV� CFBIAP� 'Q� FP� FJMLOQ>KQ� QEBLOBQF�

@>IIV�>P�QEB�@>KLKF@>I�MOL?IBJ�ABCFKFKD�@LJMRQ>QFLK>I�@LJMIBUFQV�@I>PPBP� 'Q� FP�FJMLOQ>KQ�

MO>@QF@>IIV�>P� QEB�JLABI� CLO�SBOFCF@>QFLK�LC�@FO@RFQ�ABPFDK� -QEBO�MOL?IBJP�@>K�?B� OBAR@BA�

QL� FQ�� CLO�?LQE� QEBLOV� �J>KV� QEBLOBQF@>I� MOL?IBJP�@>K� ?B� OBAR@BA� QL� FQ� >KA� COLJ� FQ�� >KA�

MO>@QF@B� �IFHBTFPB�J>KV� MO>@QF@>I�MOL?IBJP�>OB�>QQ>@HBA� RPFKD�P>QFPCF>?FIFQV�PLISBOP�� 2EB�

P>QFPCF>?FIFQV� MOL?IBJ� FP� QEB� MOL?IBJ�LC�AB@FAFKD� CLO� >� MOLMLPFQFLK>I� CLOJRI>�� @LKPFPQFKD�

LC� QEB� ILDF@>I� LMBO>QLOP� d>KAe �� dLOe�� >KA� dKLQe�� >KA� ?LLIB>K� S>OF>?IBP�� FC�QE>Q� CLOJRI>�

E>P� >Q� IB>PQ� LKB� >PPFDKJBKQ� LC�QORB� >KA� C>IPB� QL� QEB� S>OF>?IBP�PL� QE>Q� QEB� BKQFOB� CLOJRI>�

BS>IR>QBP� QL� QORB

'Q� FP� ?B@>RPB�LC�QEFP�PFJMIB� ILDF@>I�CLOJ>IFPJ�QE>Q� FQ� FP�>MMIF@>?IB�FK�PL�J>KV�AFCCBOBKQ�

T>VP� 3KCLOQRK>QBIV�� FQ� FP�KLQ�>IT>VP�B>PV�QL�PLISB�FKPQ>K@BP�LC�QEB�MOL?IBJ� �II�@ROOBKQIV�

HKLTK� >IDLOFQEJP� ORK� FK� TLOPQ� @>PB� BUMLKBKQF>I� QFJB� FK� QEB�PFWB� LC�QEB� CLOJRI>� 2EFOQV�

VB>OP� LC�OBPB>O@E� E>SB�LKIV� DFSBK�PQOLKD�@LOOL?LO>QFSB�BSFABK@B� QE>Q� QEFP� FP� >IPL� >� ILTBO�

?LRKA�� QE>Q� LKB� @>K� AL� KL� ?BQQBO�  RQ� QEB� MOL?IBJgP� DOB>Q� RKFSBOP>IFQV� JB>KP� QE>Q�

TB� @>KKLQ� GRPQ� FDKLOB� QEB� MOL?IBJ�� FKPQ>K@BP� PQFII� KBBA� QL� ?B� PLISBA� 1L� OBPB>O@EBOP�

FK� >IDLOFQEJP� PMBKA� JR@E� BCCLOQ� FK� ABSFPFKD� ?BQQBO� >KA� ?BQQBO� EBROFPQF@P� >KA� JBQELAP�

Q>FILOBA� QL�PMB@FCF@� >MMIF@>QFLKP

�
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2EB� CFOPQ� >KA� PQFII� NRFQB� MLMRI>O� >IDLOFQEJ� CLO� AB@FAFKD� P>QFPCF>?FIFQV� FP� QEB� ">SFP��

.RQK>J� >IDLOFQEJ� 9".���� "**��;�� TEF@E� >@@BMQP� >P� FKMRQ� >� MOLMLPFQFLK>I� CLOJRI>� FK�

@LKGRK@QFSB� KLOJ>I� CLOJ� �!,$��� >�@LKGRK@QFLK� LC�>�PBNRBK@B�LC�@I>RPBP� B>@E�LC�TEF@E� FP�

>�AFPGRK@QFLK�LC�S>OF>?IBP�>KA�KBD>QBA�S>OF>?IBP� �IFQBO>IP�� 'Q� FP�BPPBKQF>IIV�>�?>@HQO>@HFKD�

>IDLOFQEJ�TEF@E�� CLO�B>@E� S>OF>?IB� FK� LOABO�� QOFBP� LKB� S>IRB�� QEBK�� FC� QE>Q� C>FIP�� >KLQEBO�

'C�?LQE� ?O>K@EBP� C>FI�� QEB� >IDLOFQEJ� ?>@HP� RM� QL� QEB� MOBSFLRP� S>OF>?IB�>KA� QOFBP� >KLQEBO�

?O>K@E� 'C� BSBO� QEB� PBQQFKD� LC� >� S>OF>?IB� J>HBP� QEB� S>IRB� LC� QEB� TELIB� CLOJRI>� QORB��

QEBK� QEB� >IDLOFQEJ� OBQROKP� TFQE� PR@@BPP� 2EB� TLOPQ� @>PB� BUMLKBKQF>I� ?BE>SFLO� LC� QEFP�

>IDLOFQEJ� FP� >JBIFLO>QBA�PLJBTE>Q� ?V� EBROFPQF@P�� PR@E� >P� OBJLSFKD�RKFQ� @I>RPBP�� LO� FC�>�

S>OF>?IB�L@@ROP� >IT>VP� BFQEBO� MLPFQFSB� LO� >IT>VP� KBD>QFSB�� PBQQFKD� FQ� >MMOLMOF>QBIV� 2EFP�

OBAR@BP� QEB�?>PB�LC�QEB�BUMLKBKQ�@LKPFABO>?IV�?V�EBIMFKD�QL�BIFJFK>QB�?O>K@EFKD� $ROQEBO�

EBROFPQF@P� �PBB� &FOP@E� 9&FO--;�� E>SB� OBAR@BA� QEB� ORKKFKD� QFJB� QL� � �������  RQ� FQ� FP� PQFII�

BUMLKBKQF>I

#UMBOFJBKQ>I� BSFABK@B� E>P� PELTK� QE>Q� CLO� O>KALJ� FKPQ>K@BP� LC� FKMRQ�� QEB� ">SFP��

.RQK>J�>IDLOFQEJ� FP�>@QR>IIV�NRFQB� C>PQ� 'C�QEB� CLOJRI>�E>P� >� I>ODB� KRJ?BO�LC�S>OF>?IBP�

FK� OBI>QFLK� QL� QEB� QLQ>I�PFWB�LC�QEB�CLOJRI>�� FQ� FP�SBOV� IFHBIV�QE>Q� QEB� CLOJRI>� FP�P>QFPCF>?IB�

>KA� ">SFP�.RQK>J� CFKAP� PLJB� S>IR>QFLK�NRF@HIV� �Q� QEB� LQEBO�BKA�� FC�QEB� CLOJRI>�E>P� >�

I>ODB�KRJ?BO�LC�@I>RPBP��@LOOBPMLKAFKD�QL�@LKPQO>FKQP�� FQ� FP�KLQ�SBOV�IFHBIV�QL�?B�P>QFPCF>?IB��

>KA�">SFP�.RQK>J�ALBP�KLQ�E>SB� QL�PB>O@E�SBOV�ABBM� QL�PELT�QE>Q� QEBOB�>OB�KL�P>QFPCVFKD�

S>IR>QFLKP� 'K� ?BQTBBK� QEBPB� QTL�� FQ� LKIV� PBBJP� QE>Q� ">SFP�.RQK>J� Q>HBP� >� ILKD� QFJB�

LK� >� SBOV� PJ>II� O>KDB�� >� MB>H� FK� QEB� JFAAIB� 1BB� $FDROB� � �� CLO� >K� FIIRPQO>QFLK� LC�QEFP�

MEBKLJBKLK

�
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P>I�QLQ H��Sb��
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@ �S
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#CAOL?� ���� #UMBOFJBKQ>I� @LFK@FABK@B� LC�QEB� QEOBPELIA� LC�P>QFPCF>?FIFQV� >KA� QEB� ORKQFJB�
LC� QEB� ">SFP�.RQK>J� >IDLOFQEJ� #UMBOFJBKQP� MBOCLOJBA� TFQE� J� � � ��� >KA� ?� �� �� ����
FKPQ>K@BP�TBOB� QBPQBA� CLO�B>@E� F���7J � COLJ���� QL�� 

�Q� QEB� P>JB� MB>H� FK� ORKKFKD� QFJB�� QEB� P>JB� BUMBOFJBKQP� >IPL� PELT� QE>Q� FQ� QEBOB� FP�

>� NRF@H� GRJM� COLJ� P>QFPCF>?IB� CLOJRI>P� QL� RKP>QFPCF>?IB� LKBP�� >P� QEB� KRJ?BO� LC�@I>RPBP�

FK@OB>PBP� TFQE� OBPMB@Q� QL� QEB� S>OF>?IBP� 2EFP� FP� HKLTK� >P� QEB� H<F9G<C@8�D<9BCA9BCB�

���� 0SGG?NLC?M

-KB�LC�QEB�JLPQ� FJMLOQ>KQ� RPBP�LC�AB@FAFKD�P>QFPCF>?FIFQV�FP�CLO�SBOFCVFKD�@FO@RFQ�ABPFDK�

LO� PLCQT>OB� 5EBQEBO� ABPFDKBA� TFQE� QEB� >FA� LC�PLJB� >IDLOFQEJ�� @LJMFIBO�� LO� MROBIV� ?V��

E>KA�� QEBPB� MOL?IBJP� RPR>IIV�BUEF?FQ� >� EFDE� ABDOBB� LC�OBRPB� LC�@LJMLKBKQP�� BFQEBO�TFQE�

PIFDEQ�JLAFCF@>QFLK�LO�KLQ� 2EFP�OBPRIQP�FK�>�EFDE�ABDOBB�LC�PVJJBQOV�>JLKD�QEB�S>OF>?IBP�

FK�TE>QBSBO�MOLMLPFQFLK>I�CLOJRI>�QE>Q�JLABIP� QEB�MOL?IBJ� 5E>Q� QEFP�PVJJBQOV�>IILTP�

RP� FP� QL� FDKLOB� SBOFCF@>QFLK� LC�@LJMLKBKQP� QE>Q� E>SB� >IOB>AV� ?BBK� SBOFCFBA� 'Q� QROKP� LRQ�

QE>Q� ?LQE� QEBLOBQF@>IIV�>KA�MO>@QF@>IIV�� CFKAFKD�>II� QEB�PVJJBQOV�MLPPF?IB� FK�>K�>O?FQO>OV�

CLOJRI>�FP�NRFQB�AFCCF@RIQ�� ?RQ� FK�MO>@QF@B�� QEB�PVJJBQOV�FP�>IOB>AV�HKLTK� �?V�QEB�ABPFDK��

LO� FP� PL� BIBJBKQ>OV� �M>FOTFPB�PT>MMFKD�LC�S>OF>?IBP�� QE>Q� QEFP� FP� KL� MOL?IBJ

�
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'C�LKB�HKLTP� QEB�PVJJBQOFBP�>EB>A�LC�QFJB��LKB�@>K� FJJBAF>QBIV�OBPQOF@Q� LKBPBIC�QL�>�

PJ>IIBO�PBQ� FK�QEB�PB>O@E�PM>@B� �KA� FC�QEB� QEBOB� FP�BKLRDE�PVJJBQOV�� QEFP� OBAR@QFLK�@>K�

?B� NRFQB� I>ODB� 2EB� JLPQ� BUQOBJB� BU>JMIB� FP� TEBK� >II� S>OF>?IBP� @>K� ?B� MBOJRQBA� TFQE�

B>@E�LQEBO�� QEFP� OBPRIQP� FK�>� OBAR@QFLK�LC�QEB�PB>O@E�PM>@B� COLJ�� �� QL�B�

���� ,P?LPC?Q

'K� !E>MQBO� � � TB� TFII� AFP@RPP� JBQELAP� CLO� >K>IVWFKD� QEB� QEOBPELIA� MEBKLJBKLK�

0>QEBO� QE>K� >K>IVWFKD� M>OQF@RI>O� >IDLOFQEJP�� IFHB� ">SFP�.RQK>J�� TB� TFII� ILLH� LKIV� >Q�

QEB�AFPQOF?RQFLK�LC�CLOJRI>P� QEBJPBISBP� -RO�PQO>QBDV�TFII� ?B� QL�?VM>PP� >KV�MOL?>?FIFPQF@�

>K>IVPFP�� >KA� QL�AFOB@QIV�@LRKQ� QEB� CLOJRI>P� QE>Q� >OB� KLQ�P>QFPCF>?IB�� QEBOB?V�VFBIAFKD� QEB�

KRJ?BO� QE>Q� >OB� P>QFPCF>?IB� 2EOLRDE� @LJ?FK>QLOF@P� >KA� IFKB>O� >IDB?O>�� QEB� JBQELA� FP�

DBKBO>I� BKLRDE� QL� >MMIV� QL� AFCCBOBKQ� OBPQOF@QFLKP� LK� QEB� @ELF@B� LC� O>KALJ� CLOJRI>P� 'K�

!E>MQBO����TB�ABSBILM�PLJB�>IDLOFQEJP�CLO�JLABI�DBKBO>QFLK�TFQE�OBPMB@Q� QL�MBOJRQ>QFLK�

DOLRMP� >P� >� EBROFPQF@� QL� >FA� FK� OBAR@FKD� QEB� PB>O@E� PM>@B� �KA� CFK>IIV� FK� !E>MQBO� �� TB�

@LK@IRAB�>KA�JBKQFLK�PLJB� MOL?IBJP� CLO�CROQEBO� FKSBPQFD>QFLK

�
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 %�-1"/��

 IOHNCHA�;H>� 1BL?MBIF>M� CH� -LIJIMCNCIH;F� )IAC=

���� &HNLI>O=NCIH

2EBOB� FP� DOB>Q� BUMBOFJBKQ>I� BSFABK@B� CLO� >� MEBKLJBKLK� HKLTK� >P� QEB� fME>PB� QO>KPF�

QFLKg� LC�P>QFPCF>?FIFQV�� QE>Q� FP�� QEBOB� FP� >�PE>OM� QEOBPELIA�� FK� QEB� IFJFQ�� ?BQTBBK� P>QFPCF>?IB�

>KA�RKP>QFPCF>?IB�CLOJRI>P�>P�QEB�O>QFL�LC�@I>RPBP�QL�S>OF>?IBP�FK@OB>PBP� 2ELRDE� QEBOB�E>A�

?BBK� BSFABK@B� ?BCLOBE>KA�� QEB� M>MBO� LC�)FIM>QOF@H� >KA� 1BIJ>K� 9)1��;� MLMRI>OFWBA� QEB�

FPPRB� >KA� PLIFAFCFBA� QEB�J>FK� @LK@BMQP� +R@E� TLOH� E>P� ?BBK� ALKB� QL�BPQ>?IFPE� QE>Q� QEFP�

ME>PB� QO>KPFQFLK� FP� FKABBA� >�PE>OM� QEOBPELIA� �PBB� $OFBADRQ� 9$OF��;�� >KA� QL� MI>@B� ?LRKAP�

LK� QE>Q� QEOBPELIA� �PBB� (>KPLK� BQ� >I� 9(14--;�� 2EB� OBPRIQP� LC�QEFP�PB@QFLK� @LRIA� ?B� RPBA�

QL�ABQBOJFKB� QEB� BU>@Q� QEOBPELIA�>K>IVQF@>IIV

�� SBOV� AFCCBOBKQ� MOL?IBJ� FP� @LJMRQFKD� QEB� KRJ?BO� LC� G5H=G:M=B;� 5GG=;BA9BHG� CLO� >�

M>OQF@RI>O� CLOJRI>� 2EFP� JLOB� @ILPBIV� @LOOBPMLKAP� QL� QEB� @LK@BMQ� LC� �.�@LJM'BQBKBPP�

�PBB� 4>IF>KQ� 94>I��;�� .>M>AFJFQOFLR� 9.>M��;�� $OFBWB� >KA� 1RBK� 9$1��;�� )>J>QE� BQ� >I�

9)+.1��;�� >KA� "R?LFP� 9"R?��;� >AAOBPP� ��!,$� CLOJRI>P�� !OBFDKLR� >KA� ">RAB� 9!"��;�

@LKPFABO� QEB� 6-0�!,$� MOL?IBJ� �TEBOB� FKPQB>A� LC�@I>RPBP� @LKKB@QBA� ?V� fLOg�� QEBV� >OB�

@LKKB@QBA� ?V� fBU@IRPFSB�LOg�� 2EBPB� >KA� LQEBOP� >II� >QQ>@H� QEB� MOL?IBJ� >IDLOFQEJF@>IIV��

QE>Q� FP�� HKLTFKD�QE>Q� QEB�MOL?IBJ� FP��.�@LJMIBQB�� QEBV�>QQBJMQ� QL� CFKA�BCCF@FBKQ� EBROFP�

QF@P� 2EB� FKMRQ� QL� QEBPB� >IDLOFQEJP� FP� >� PFKDIB� CLOJRI>� FK� >� M>OQF@RI>O� DO>JJ>O�� >KA

�
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QEB� >IDLOFQEJP� >QQBJMQ� QL� @LRKQ� QEB� KRJ?BO� LC�JLABIP� LC� QEB� CLOJRI>�� QEB� KRJ?BO� LC�

>PPFDKJBKQP� QE>Q�J>HB� QEB� CLOJRI>�QORB� 2EB�MOL?IBJ�>AAOBPPBA�EBOB�LK�QEB�LQEBO�E>KA�

FP�� CLO�>� M>OQF@RI>O� OBPQOF@QFLK�LK� QEB� CLOJRI>�PVKQ>U�� ELT�J>KV�LC�>II� MLPPF?IB� CLOJRI>P�

FK� QE>Q� CLOJ�E>SB� >Q� IB>PQ� LKB�P>QFPCVFKD�>PPFDKJBKQ

2EBOB� FP�>IPL�JR@E�TLOH�LK� QEB�MBOCLOJ>K@B�LC�P>QFPCF>?FIFQV�>IDLOFQEJP�� CLO�BU>JMIB��

">SFP�.RQK>J�� TFQE� OBPMB@Q� QL� QEFP� QEOBPELIA� 'Q� PBBJP� QE>Q� >OLRKA� QEB� P>JB� O>QFL� LC�

S>OF>?IBP�QL�@I>RPBP� ���� CLO���!,$��TEBOB� QEB� CLOJRI>P�PELT�>�QEOBPELIA�LC�P>QFPCF>?FIFQV��

QEBOB� FP� >�MB>H� FK� QEB� >SBO>DB� QFJB� Q>HBK� ?V� ">SFP�.RQK>J� RPR>IIV� FK� QBOJP� LC�KRJ?BO�

LC� ?>@HQO>@H� PQBMP� FK� PB>O@EFKD� CLO� >� P>QFPCVFKD� >PPFDKJBKQ� 2ELRDE� QEB� ?BE>SFLO� LC�

QEB� AOLMLCC�T>P� OB@LDKFWBA� B>OIFBO�� )FIM>QOF@H� >KA� 1BIJ>K� 9)1��;� CFOPQ� OB@LDKFWBA� QEB

@LKKB@QFLK�TFQE� QEB�MB>H� FK�QEB�MBOCLOJ>K@B�FK�">SFP�.RQK>J�� >KA�J>AB� QEB�@LKGB@QROB

QE>Q� QEB� QEB� QEOBPELIA� FP�PE>OM

���� !?@CHCNCIHM� ;H>� <;=EALIOH>�IH� NBL?MBIF>M

!?@CHCNCIH� ��� �� IFQBO>I� =G�>� J5F=56@9�CF�=HG�B9;5H=CB�

��@I>RPB� =G�5�8=G>IB7H=CB�C :�5�7C@@97H=CB�C :�@=H9F5@G�

���&��:CFAI@5�=G�5�7CB>IB7H=CB� C :�7@5IG9G�

��?��&��:CFAI@5�=G�5�7CB>IB7H=CB�C :�7@5IG9G
� K<9F9�957<�7@5IG9�<5G�9L57H@M�?� @=H9F5@G�

!?@CHCNCIH���� $LO�J� J5F=56@9G�5B8�7�7@5IG9G
� H<9�BIA69F�C :�:CFAI@5G� H<5H�5F9�9EI=J5@9BH�

HC�5�D5FH=7I@5F�6CC@95B� :IB7H=CB� : � =G�75@@98�� : ��J
?
7��

,<9� HCH5@�BIA69F�C :�?��&��DFCDCG=H=CB5@�:CFAI@5� =G�75@@98��!,$��J
�?��7��

,<9�BIA69F� H<5H�5F9�G5H=G:=56@9�=G�75@@98��1�2��J
�?
�@�

 V� QEBPB�ABCFKFQFLKP� FQ� FP�B>PV� QL�PBB� QE>Q

�!,$��J
�?
�7�� � � Y � �  �OJ
�?
�7�
��
���
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TEBOB���J�� FP� QEB�PBQ� LC�?LLIB>K�CRK@QFLKP�LSBO�J�S>OF>?IBP�>KA

�1�2��R��?
�7�����!,$��R��?
�7�� � �� $ �OJ
�? ��@�

TEBOB� #� FP� QEB� RKP>QFPCF>?IB� ?LLIB>K� CRK@QFLK�� C>IPB� CLO� >II� S>IR>QFLKP� 2EBOB� E>P� ?BBK�

JR@E�QEBLOBQF@>I�TLOH�LK�>QQBJMQFKD�QL�BPQ>?IFPEFKD�QEB�BU>@Q�KRJBOF@�QEOBPELIA�?BQTBBK�

P>QFPCF>?FIFQV� >KA� RKP>QFPCF>?FIFQV� >P� QEB� O>QFL� LC� R� QL� @� FK@OB>PBP� �>PVJMQLQF@>IIV� CLO� R��

+LOB� CLOJ>IIV�� QEB� FKSBPQFD>QFLK� FP�LK� QEB�@E>O>@QBOFPQF@P� LC�QEB� CRK@QFLK

K� �� �� �� �1�2��S�H�SO�
.OP�2��S��?
�F�� � �] � �� � � �


�!,$��R��?
�JF�

>KA

.OP�2�O?��F�� � � IFJ� .O1�2��J
�?
�F�
- �	 ' �

K>JBIV� TEBQEBO� QEFP� FP� >� � �� � LO� QEOBPELIA� CRK@QFLK�� >KA� FC�PL� TE>Q� FP� QEB� S>IRB� LC� O� CLO�

QEFP� QEOBPELIA� #UMBOFJBKQ>IIV�� ?V�@OB>QFKD� I>ODB�KRJ?BOP�LC�O>KALJ�!,$� CLOJRI>P�>KA�

QBPQFKD� QEBJ� CLO� P>QFPCF>?FIFQV�� QEB� QEOBPELIA� E>P� ?BBK� ABQBOJFKBA� QL� ?B� >MMOLUFJ>QBIV�

?BQTBBK�����>KA���� $LO�BU>JMIB�� PBB� $FDROB� ��� CLO�>K�BUMBOFJBKQ>I�>MMOLUFJ>QFLK� QL�

.O1�2��������O�

������ �;=EALIOH>

$LOJ>IIV�� >� CRK@QFLK� :OL� � E>P� >� H<F9G<C@8� >Q� � � FC� : OL� � � � �� CLO� >II� L� �� � �c�9� >KA�

: �L � � � � � CLO� >II� U� �� � �
 �B�� CLO� >KV� 9� �� �� 2EB� H<F9G<C@8� DFC6@9A� FP� QL� ABQBOJFKB� FC�

.C1�2��?
�F�� FP�>� QEOBPELIA� CRK@QFLK� CLO� O � �CLO�>�@LKPQ>KQ� ?�� >KA� FC�PL� QL� CFKA� � 

2EB�I>QBPQ�TLOH�LK�BPQ>?IFPEFKD�QE>Q�QEFP�ME>PB�QO>KPFQFLK�LC�.OP�2��? 
�F�� FP�>�QEOBPELIA�

FP�$OFBADRQ� 9$OF��;� 2EB�OBPRIQ�QEBOB�ALBP�KLQ�ABCFKFQFSBIV�BPQ>?IFPE�QEB�C>@Q�� FQ�P>VP�>Q�?BPQ�

QE>Q�QEBOB�FP�>�CRK@QFLK�> �J�
 �PR@E�QE>Q�QEB�QO>KPFQFLK�E>MMBKP�TFQEFK�>K�B�KBFDE?LOELLA�LC�

� �R��� ?RQ� QEFP�CRK@QFLK�J>V�KLQ�@LKSBODB� 2EB�PBNRBK@B�MOJ�� FP�?BIFBSBA� QL�@LKSBODB� �PBB
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�@EIFLMQ>P� 9�@E-I;�� ?RQ� QEBOB� E>P� ?BBK� KL� CROQEBO� OBCFKBJBKQ� LC�QE>Q� OBPRIQ� $OFBADRQgP�

JBQELA� FP� ?>PBA� LK� >� QO>KPI>QFLK� LC� QEB� QEOBPELIA� MOLMBOQFBP� LC� >KLQEBO� ,.�@LJMIBQB�

MOL?IBJ�� H�@LILOFKD� FK� DO>MEP�� QE>Q� EB� BPQ>?IFPEBP� RPFKD� QEB� �ILK� >KA� 1MBK@BO� 9�1��;�

KLK�@LKPQOR@QFSB� MOL?>?FIFPQF@�JBQELA

#UMBOFJBKQ>IIV�� QEBOB� FP�DOB>Q�BSFABK@B� CLO�>�PE>OM� QEOBPELIA� CLO�J>KV�PJ>II�?�� 2EB�

LOBQF@>IIV�� !ES>Q>I� >KA� 0BBA� 9!0��;�� %LBOAQ� 9%LB���� %LB��;�� $BOK>KABW� AB� I>� 4BD>�

9$AI4-I;� FKABMBKABKQIV� MOLSBA�� >II� QEOLRDE�AFCCBOBKQ� JB>KP�� QE>Q� QEB� QEOBPELIA� FP� PE>OM�

>KA� BNR>IP� �� CLO� ?� �� ��  B@>RPB� QEB� >PPL@F>QBA� AB@FPFLK� MOL?IBJ� ��!,$1�2� FP� ,*��

@LJMIBQB� �PBB�!LLH� 9!LL��;�� #SBK�� 'Q>F��>KA�1E>JFO� 9#'1��;��� QEBOB� FP�>�PFJMIB��JB>KFKD�

MLIVQFJB� ABP@OF?>?IB�� @LJ?FK>QLOF>I� @E>O>@QBOFW>QFLK� LC� QEB� ��!,$� CLOJRI>P� QE>Q� >OB�

P>QFPCF>?IB� 2EB� >IDLOFQEJ� CLO� ��!,$1�2� BPPBKQF>IIV� ILLHP� CLO� @V@IBP� FK� >K� FJMIF@>QFLK�

DO>ME�  B@>RPB� QEFP� @E>O>@QBOFW>QFLK� @>K� ?B� @>MQROBA� PL� B>PFIV�� %LBOAQ� T>P� >?IB� QL� BU�

MILFQ� QEFP�QL�@LRKQ�BU>@QIV�QELPB�DO>MEP�QE>Q�>SLFA� QEBPB�M>QEP��!ES>Q>I�>KA�0BBA� 9!0��;�

RPBA� KLK�@LKPQOR@QFSB� MOL?>?FIFPQF@� QB@EKFNRBP� �QEB� PB@LKA� JLJBKQ� JBQELA�� 3KCLOQR�

K>QBIV� CLO� ?LQE� LC� QEBPB� JBQELAP�� QEBV� AL� KLQ� PBBJ� QL� >MMIV� B>PFIV� QL� ?� � � �� 2EB�

��!,$1�2� MOL?IBJ� FP� ,.�@LJMIBQB�� >KA� @LKPFPQBKQ� TFQE� >II� QEB� @LOOL?LO>QFSB�BSFABK@B�

>D>FKPQ� MLIVKLJF>I� >IDLOFQEJP� CLO� AB@FAFKD� PR@E� MOL?IBJP�� QEBOB� FP� KL� @ROOBKQIV� HKLTK�

@E>O>@QBOFW>QFLK�LC�P>QFPCF>?IB���!,$� CLOJRI>P� QE>Q� FP� MLIVQFJB�@LJMRQ>?IB� &LTBSBO�� FC�

.� ALBP� KLQ� BNR>I� ,.�� QEFP� ALBP� BCH� FJMIV� QE>Q� @LRKQFKD� QEB� P>QFPCF>?IB� ��!,$� CLOJRI>P�

FP�>IPL�>�AFCCF@RIQ� MOL?IBJ� �IPL�� QEFP�MOL?IBJ�FP�KLQ� QEB�P>JB�>P� QEB�@LRKQFKD�@LJMIBUFQV�

@I>PPBP� IFHB� � . � TEF@E� QEB� ,.� MOL?IBJP� OBAR@B� QL� �TEBOB� FC�VLR� HKLT� QEB�BU>@Q� KRJ?BO�

LC�PLIRQFLKP�� VLR�@BOQ>FKIV�HKLT�FC�QEBOB� FP�LKB�LO�JLOB�

�P� QL� QEB� QEOBPELIA� S>IRB� FQPBIC��>PPRJFKD� QE>Q� FQ� FP� >� CLOJ>I� QEOBPELIA��� QEBOB� E>SB�

?BBK� >� KRJ?BO� LC�S>OFLRP� >QQ>@HP�� >II� >QQBJMQP� QL� ?LRKA� QEB� QEOBPELIA� ?BQQBO� 2L� QEFP�

A>QB�� QEB� ?BPQ� RMMBO� ?LRKA� FP� ����� ?V� "R?LFP�BQ� >I� 9" +�� ;� -K� QEB�LQEBO� PFAB�� QEB�

I>QBPQ� ILTBO� ?LRKA� FP� ����� CLRKA� ?V��@EIFLMQ>P� 9�@E--;�  LQE�LC�QEBPB� OBPB>O@EBOP�� >KA

�
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J>KV� LQEBOP�� E>SB� @LKQOF?RQBA� QL� QEB�VB>OIV� MOLDOBPP� LK� ?LQE� RMMBO� >KA� ILTBO� ?LRKAP�

�PBB� (>KPLK� BQ� >I� 9(14--;�� $O>K@L� 9$O>-I;�� >KA� �@EIFLMQ>P� 9�@E-I;� CLO� PRJJ>OFBP� LC�
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LC�QEB�LMBO>QLOP�� QEBOB�>OB�LCQBK�NRFQB�>� CBT�T>VP�LC�BK@LAFKD�>KV�M>OQF@RI>O�CRK@QFLK� 'C�
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EBOB� QEB� CLOJRI>� FP� >� G9EI9B79� LC�@I>RPBP� PBIB@QBA� TFQE� OBMI>@BJBKQ� 2EFP� FJMIFBP� QE>Q�

QEB� P>JB� @I>RPB� J>V� >MMB>O� FK� >� PBNRBK@B� >KA� QE>Q� QEB� LOABO� LC�QEB� IFQBO>IP� LO� @I>RPBP�
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�II� CLOJRI>P�� LOABOBA� TFQE� OBMI>@BJBKQ�� >OB� PFJMIV� QEB� KRJ?BO� LC� CRK@QFLKP� COLJ� @� QL�

QEB�PBQ� LC�IFQBO>IP��J�

�!,$��R�����@�LOA�T�� � ��J�7�� ����

-K� QEB�LQEBO�E>KA�� QEB�P>QFPCF>?IB� CLOJRI>P�>OB�JLOB�@LJMIF@>QBA

1B?IL?G �������

�1�2�R��I�@ �LOA�T� � � # � I � �f X � Z Q�� �����

� � # � � � � � �f 9 � ������
HS)� �� �

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN�IQH?L�� #OLNB?L� L?JLI>O=NCIH� JLIBC<CN?>�QCNBION�J?LG CMMCIH�



K<9F9� =G� H<9�+H=F@=B;�BIA69F�C :�H<9�G97CB8�?=B8� �H<9� BIA69F�C : �G9H� D5FH=H=CBG�C :�7�

K=H<�9L57H@M�H�D5FHG��

-LII@��  V� >� PQO>FDEQCLOT>OA� @LJ?FK>QLOF>I� MOLLC� 'K� QEB� CFOPQ� BNR>IFQV�� B>@E� C>@QLO� @>K�

?B�FKQBOMOBQBA�AFOB@QIV�>P�CLIILTP� *BQ� QEBOB�?B� H�S>OF>?IBP�>MMB>OFKD�FK�QEB�CLOJRI>� $FOPQ�

@ELLPB� >� PR?PBQ� LC� H� LC� QEB� J� S>OF>?IBP�� CLO� T>VP� 2EBK� B>@E� LC� QEBPB� S>OF>?IBP� FP�

BFQEBO�MLPFQFSB�LO�KBD>QFSB�� CLO��@�T>VP� 2EBK��>P�>�PBNRBK@B�� QEB�@LOOBPMLKABK@B�?BQTBBK�

QEB� IFKB>O�MLPFQFLK� FK� QEB�PBNRBK@B� >KA� QEB� IFQBO>I� QE>Q�DLBP� QEBOB� FP�>�PROGB@QFSB� CRK@QFLK�

COLJ� QEB� IFQBO>IP� QL� QEB� MLPFQFLKP�� B>@E� MLPFQFLK�JRPQ� ?B�>PPFDKBA� >� IFQBO>I��>KA� QEBOB�>OB�

< �G��� T>VP� QL� AL� QE>Q� PFK@B� >� PBQ� M>OQFQFLK� LC�@� TFQE� H� M>OQP� PBM>O>QBP� QEB� @� MLPFQFLKP�

FKQL� H� BNRFS>IBK@B�@I>PPBP�� >KA� QEBOB� >OB� Q��T>VP� QL�>PPFDK� QEB� IFQBO>IP� QL� QEB�@I>PPBP� FK� >II�

MLPPF?IB�T>VP� 1FK@B�� CLO� B>@E� Q�� QEBPB� ABP@OFMQFLKP� >OB� JRQR>IIV� BU@IRPFSB� >KA� @LSBO� >II�

MLPPF?FIFQFBP�� QEB�PRJJ>QFLK�@LRKQP� >II� QEB�MLPPF?IB� CLOJP

'K� QEB� PB@LKA� BNR>IFQV�� QEB� CFOPQ� QTL� C>@QLOP� >OB�BUMI>FKBA� PFJFI>OIV�2EB� QEFOA� C>@QLO

FP� QEB� KRJ?BO�LC�RKOBPQOF@QBA� CRK@QFLKP� CRK@QFLKP� COLJ� QEB� MLPFQFLKP� QL�QEB�IFQBO>IP�� CLO� H7

T>VP� 2EB�I>PQ� C>@QLO�Q>HBP�FKQL�>@@LRKQ� FK@IRPFLK�BU@IRPFLK�QL�OBJLSB� QELPB�>PPFDKJBKQP�

QE>Q� >OB� KLQ�LKQL� CRK@QFLKP� $LO� H���J
� QEBOB�>OB� I7� CRK@QFLKP�� ?RQ� TB� E>SB� LSBO�@LRKQBA�

QELPB� QE>Q� AL� KLQ� FK@IRAB� QEB�TELIB� O>KDB�� PL�TB�PR?QO>@Q� QELPB� QE>Q� FK@IRAB�LKB� IBPP�LC�

QEB�ALJ>FK�� >KA� PL�LK� k

��PB@LKA� >IDB?O>F@� MOLLC�FKSLISBP� QEB�DBKBO>QFKD�CRK@QFLK� CLO��1�2�OJ��� �@�LOA�T��

1B?IL?G� ������

�1�2��J��� ��@�LOA�T�� �@��9		;���B�� � � � ��� �� � � �

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



-LII@�

@��9N73���9N�S� � ��� � �@��9@@;� 2 ��cI�R� 	� O�9N�H� ?FKLJF>I� QEBLOBJ
]��� � � �

� @ �+ # � F � �f� ��� � �S f

� � � �
	��� <� � � (Q��
� � J� � � :

� �@��9<@;� �� G � �]� H?� �cI�R=]� JLSB�PRJJ>QFLK
C@��� �]� X � �i �

��" � F � � �̀�@ � � C L `
Y�� � � � �

�� MROBIV� >IDB?O>F@�J>KFMRI>QFLK�MOLSBP� QEB�BNR>IFQV�LC������ >KA� ������

1B?IL?G � ������� ,<9� =89BH=HJ

7CA9G�=B� IG9:I@�<9F9�

0  * 0 � � 0  � _ ����

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�

k

�� � ���



-LII@�

#NR>QFLK����

� � ��\�	� �� ��� � � �S� f

k

'Q� FP� SBOV� IFHBIV� QE>Q� QEB� >?LSB� FABKQFQFBP� �#NR>QFLKP� ���LO������ >OB� HKLTK�� ?RQ� QEB�

@EFJBOF@>I� K>QROB�LC�?FKLJF>I�PRJJ>QFLKP�J>HBP� QEBJ�AFCCF@RIQ� QL� CFKA� FK� QEB� IFQBO>QROB�

2EB� PRJJ>QFLKP� >OB� ELILKLJF@�� QE>Q� FP�� QEB� O>QFL�LC�PR@@BPPFSB� QBOJP� FP� >� O>QFLK>I� CRK@�

QFLK� FK� J
� TEF@E� FJMIFBP� QE>Q� QEBOB� FP� >� EVMBODBLJBQOF@� CLOJRI>QFLK� &LTBSBO�� QEBOB�

FP� IFQQIB� ELMB� CLO� CROQEBO� PFJMIFCF@>QFLK� ?B@>RPB� QEBV� >OB� KLQ� PLIRQFLKP� QL� IFKB>O� OB@RO�

OBK@B� OBI>QFLKP�TFQE� MLIVKLJF>I�@LBCCF@FBKQP�� QEFP� FP� MOLSBA� ?V� RPFKD�%LPMBO�P� >IDLOFQEJ�

TEF@E� @LJMRQBP� PR@E� OB@ROOBK@BP� TEBK� QEBV� BUFPQ�� >KA� QBOJFK>QBP� LQEBOTFPB�� 'C� QEBOB�

TBOB�PR@E�>�OB@ROOBK@B�� QEB�@LKSBKFBKQ�J>@EFKBOV�LC�QEB�58�JBQELA�>KA�EVMBODBLJBQOF@�

PRJJ>QFLKP� CLO�PLISFKD�>KA� PFJMIFCVFKD�?FKLJF>I�PRJJ>QFLKP�TLRIA�>MMIV

������ 0OGG;LS�I@�L?MOFNM

��PRJJ>OV�LC�QEBPB� OBPRIQP�@>K� ?B� CLRKA� FK�2>?IB� ��

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



NSJ?
OHIL>� IL>� OHIL>� IL>�
Q I � L?JF� Q I � L?JF� Q CNB� L?JF� Q CNB� L?JF

;FF
@ILGOF;M

A @

M;NCM@C;<F?
@ILGOF;M

A @

�� � � ������ L L � � b

1N73�@�	�N��J� 721N73�@�	�N��J� 1N73����c�N�Q�J

����� �_� ac� Y � ( � � � � N  % \ W
1N73O2	�N�J� 81N73�@�	��N�I� 1N7PO2�	��N�JO@�	�N�7� L� 7@�1N72���?�� ]� &��

2>?IB� ��� 2EB� KRJ?BO� LC� CLOJRI>P�� KRJ?BO�LC�P>QFPCF>?IB� CLOJRI>P�� >KA� @LOOBPMLKAFKD�
DBKBO>QFKD� CRK@QFLKP� CLO� ��!,$� RKABO� QEB� CLRO�AFCCBOBKQ� PBIB@QFLK�JLABIP

���� "R;=NFS� IH?� P;LC;<F?

5B� KLT� FKSBPQFD>QB� QEB� PMB@FCF@� @>PB� LC�>O?FQO>OV� IFQBO>IP� >KA� @I>RPBP� ?RQ� LKIV� LKB�

S>OF>?IB� FK� QEB� PBNRBK@B� JLABI� 2EB� OBPQ� RPBP� QEB� KLQ>QFLK� LC�ILTBO�@>PB� MI>FK� QVMB� CLO�

>� CLOJRI>�� >KA� RMMBO� @>PB� ?LIA� QVMB� CLO� QEB� @LOOBPMLKAFKD� ?LLIB>K� CRK@QFLK�� KLQ>QFLK�

RMMBO@>PB�?LIA� CLO�QEB�?LLIB>K� CRK@QFLK��BD� d. e � 2EB�PJ>IIBPQ� CLOJRI>�TFII� ?B� RPBA� CLO�

QEB� I>?BI�LC�> �?LLIB>K� CRK@QFLK

5EBK� R�� � I�� >KA� QEBOBCLOB� QEBOB�>OB�LKIV��� ?LLIB>K� CRK@QFLKP�2�� . �. �� >KA� $�� J>KV�

LC�QEB�JLABIP�ABDBKBO>QB� KF@BIV��TEBK� QEB�@I>RPBP�>OB�LOABOBA�TFQE� OBMI>@BJBKQ� $LO� QEB�

dTFQELRQ� OBMI>@BJBKQe� LO� KLK�@LKQO>AF@QLOV�JLABIP�� ? � FP� BFQEBO� �� LO� �� 'C�?� � � �� QEBK� >�

CLOJRI>�FP�P>QFPCF>?IB�LKIV�FC�>II�QEB�IFQBO>IP�>OB�QEB�P>JB��BFQEBO�>II�MLPFQFSB�LO�>II�KBD>QFSB��

>KA�QEBOB�>OB�LKIV�QTL�T>VP� QL�AL�QE>Q� 'C�?�� ���BSBOV�@I>RPB�FP� ^J3��J_� �LO�QEB�OBSBOPB� FC�

LOABOBA��� PL�>II��!�>OB�P>QFPCF>?IB� 3KLOABOBA�TFQE�OBMI>@BJBKQ� �? �FP�RKIFJFQBA���>�CLOJRI>�

FP�P>QFPCF>?IB�FC�LKB�@I>RPB� FP�>II�D�?RQ� KL�LQEBO�FP�>II���D� �>KA� QEB�OBSBOPB�� 2EBOB�>OB�?�	���

AFCCBOBKQ� @I>RPBP�� PL� QEBOB� >OB� � ?R� P>QFPCF>?IB�LKBP

2EB� LKIV� KLK�QOFSF>I� JLABI� FP� LOABOBA� TFQE� OBMI>@BJBKQ�  B@>RPB� LC� QEB� OBPQOF@QBA�

PVKQ>U�� QEB� PBQ� LC� C@�!,$� CLOJRI>P� FP� PQO>FDEQCLOT>OA� QL� PMB@FCV� >P� >� OBDRI>O� I>KDR>DB�

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



@I>RPB�PFWB�� ? ? � � � ? ?
@I>RPBP�� @ � 7 � @ � 7
S>OP�� J � � - - - �

QLQ>I� � � CLOJRI>P �? �! �J ��J�7 O�J�? 7M?7
� �P>QFPCF>?IB �? � �J #N��� ��J�? #N����

1;<F?� �  � �!LRKQFKD�P>QFPCF>?IB� CLOJRI>P� CLO�PJ>II�S>IRBP�LC�J
� ?
� >KA�@

��4O�
 � 4��C@�@� $OLJ� QEFP� LKB� @>K� NRF@HIV� ABOFSB� QEB� KRJ?BO� LC� P>QFPCF>?IB� CLOJRI>P� CLO�

ABDBKBO>QB� >KA�PJ>II� S>IRBP�LC�?
� @�� >KA� R�� >P�PELTK� FK�2>?IB���

2EBOB�>OB� QTL�KLKQOFSF>I�BKQOFBP� $LO�?��� �� QL�?B�P>QFPCF>?IB��>�IFQBO>I�>KA� FQP�KBD>QFLK�

@>KKLQ� >MMB>O� 1L�� CLO� QEB� KRJ?BO� LC�S>OF>?IBP� >MMB>OFKD�� H� �� ��� TB� @ELLPB� CFOPQ� QEB�

S>OF>?IBP�� C@EBK� QEBFO� PFDK�� �@
� QEBK� QEBFO� IL@>QFLKP�� 2EFP� T>P� ABOFSBA� FK

QEBLOBJ� ���

$LO� J� � � � �� TB� @LKPFABO� QEB� PBQ� LC��� ?LLIB>K� CRK@QFLKP� >KA� ELT� QEBV� >OB� MOLAR@BA�

PVKQ>@QF@>IIV�� $FOPQ�� QEBOB� >OB� �C@� MLPPF?IB�@I>RPBP� >KA� KLKB�LC�QEBJ� @>K� ?B�#�� 2EBOB� FP�

BU>@QIV� LKB� T>V� QL� MOLAR@B�-� �IFHBTFPB�-�� FK� >�PFKDIB� @I>RPB� �?V� E>SFKD� >II� QEB� IFQBO>IP�

FABKQF@>I�� >KA�PL� QEBOB�>OB��?�c���T>VP� QL� MOLAR@B�1�� 'K�>�PBNRBK@B�LC�@�LC�QEBPB�@I>RPBP��

QL�DBQ�1� >II� QEB� @I>RPBP� JRPQ� ?B�1
� PL� QEBOB� >OB� ��	�c���@�T>VP� CLO�1�� -KB� @>K� LKIV�DBQ�

-� COLJ�>�PBNRBK@B� LC�-�>KA�1�@I>RPBP� TFQE� >Q� IB>PQ� LKB�-�@I>RPB� 1L� COLJ� ��<�c� I�@�TB�

PR?QO>@Q� QEB�@LJMIBQBIV�QORB�PBNRBK@BP�� CLO�>� QLQ>I� ��C@�c� I�@�c���	�c���@� 2EB�KRJ?BO�CLO�

-� FP� QEB� P>JB�� PL� QEB� KRJ?BO�LC�P>QFPCF>?IB� CLOJRI>P� FP�

�1�2�������@�LOA�TFQE� � � ����	�c� I�@�c���	�c���@�� �C����	�c�� �@

� � ���	�c�I� @�c���	�c���@� �����

�4?�OM?�<IF>�=;JCN;F�HIN;NCIH�@IL�<INB�NB?�<IIF?;H�@OH=NCIH� CNM?F@�;H>�NB?�HOG<?L�I@�@ILGOF;M�L?JL?�
M?HNCHA�NB;N� @OH=NCIH�

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



���� *IL?� NB;H�IH?�P;LC;<F?

��PFJFI>O�>K>IVPFP�TLRIA�?B� CB>PF?IB�CLO�J������ ?RQ�>�?FQ� QBAFLRP��DFSBK�QE>Q�LKB�TLRIA�

E>SB� QL� @LKPFABO� >� ILQ� JLOB� FK@IRPFLK�BU@IRPFLK� FKSLISFKD� >II� � �g� � � ��� CRK@QFLKP�� QELRDE�

PLJB�LC�QEB� AFCCF@RIQV�@LRIA� ?B� OBAR@BA� ?V� >MMB>IFKD� QL� PVJJBQOV� $LO� J� � ���� CLIILTFKD�

QEFP�JBQELA�?V�E>KA�TLRIA�?B�NRFQB�QBAFLRP�� FKSLISFKD�����CRK@QFLKP� 'KPQB>A��TB�TFII�PBQ�

RM�>�PVPQBJ�LC�BNR>QFLKP�FKSLISFKD�>�@LRKQFKD�DBKBO>QFKD�CRK@QFLK�CLO�5@@�QEB����� CRK@QFLKP��

>KA� QEBK�TB�TFII� PLISB� QEB�PVPQBJ� FK� DBKBO>I� 2EB�PVPQBJ� Q>HBP� >P� ?>PB�@>PB� QEB�KRJ?BO�

LC� FKAFSFAR>I� @I>RPBP� QE>Q� >OB� BNRFS>IBKQ� QL� B>@E� ?LLIB>K� CRK@QFLK�� QEB� PLIRQFLK� LC� QEB�

PVPQBJ� FP� QEBK� >�DBKBO>QFKD� CRK@QFLK� CLO�B>@E� ?LLIB>K� CRK@QFLK�� ?V� KRJ?BO�LC�@I>RPBP� FK�

>� AFPGRK@QFLK� 2EB� JLABI� LC�PBIB@QFLK� LC�@I>RPBP� FP� LOABOBA� TFQE� OBMI>@BJBKQ�� ?RQ� >KV�

JLABI�@>K� ?B� RPBA� CLO� QEB� IFQBO>IP� "BOPELTFQW� >KA� *FKABKPQO>RPP� 9"*��;� RPB� DBKBO>QFKD�

CRK@QFLK� QB@EKFNRBP� CLO�@LRKQFKD�TFQE� ?LLIB>K� CLOJRI>P�� QE>Q� JBQELA� FP� DBKBO>IFWBA� EBOB�

CLO� RPB� FK�>�PVPQBJ� LC�BNR>QFLKP

$LO� >O?FQO>OV� �MLPFQFSB� FKQBDO>I�� S>IRBP� LC�>II� QEOBB� M>O>JBQBOP� >KA� CLO� BSBOV� LKB� LC�

QEB� ��d� ?LLIB>K� CRK@QFLKP�� TB� TFII� @LRKQ� QEB� KRJ?BO� LC� CLOJRI>P� �?V� KRJ?BO�LC�IFQBO>IP�

>KA� @I>RPBP�� QE>Q� BS>IR>QBP� QL� B>@E� CRK@QFLK� $LO�J� � � � �� QEBOB� >OB� �� CRK@QFLKP�� $ �� . �� . ��

>KA�2 � $LO�>K�>O?FQO>OV�KRJ?BO�LC�S>OF>?IBP��TB�KLQ>QB�>�CRK@QFLK�?V� QEB�@LOOBPMLKABK@B�

?BQTBBK� QEBFO� QORQE� Q>?IBP� >KA� QEB� FKQBDBO�@LOOBPMLKAFKD� QL� QEB� QORQE� Q>?IB� >P� >� ?FK>OV�

OBMOBPBKQ>QFLK

$FDROBP� ��� >KA� ��� PELT� QEB� ?LLIB>K� CRK@QFLKP� LSBO� �� >KA� �� S>OF>?IBP� OBPMB@QFSBIV�

2EB�PBQ� LC�CRK@QFLKP� CLOJ�>�I>QQF@B�TFQE�QEB�DOB>QBPQ� ILTBO�?LRKA�>KA� IB>PQ� RMMBO� ?LRKA�

>OB�ABQBOJFKBA�?V� QEB� d>KAe� >KA� dLOe� LMBO>QLOP�� OBPMB@QFSBIV

$LO� >KV� DFSBK� ?LLIB>K� LMBO>QLO� �EBOB� TB� OBPQOF@Q� LROPBISBP� QL� f4�� >KA� f�g�� ?RQ� QEB�

JBQELA� @>K� ?B� >MMIFBA� QL� >KV� LMBO>QLO�� LC�>KV� >OFQV��� QEB� CRK@QFLK� MOLAR@BA� ABMBKAP�

LKIV� LK� QEB� CRK@QFLKP� OBMOBPBKQBA� ?V� QEB� LMBO>KAP� $LO� BU>JMIB�� f4g� E>P� QEB� ?BE>SFLO

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN�IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



#CAOL?� ����2EB� ?LLIB>K� CRK@QFLKP�LSBO� �� S>OF>?IB�TFQE�@LOOBPMLKAFKD� QORQE� Q>?IBP

����
1

���� ���� ���� � � � �
. �4�/ . 4 / . 4 / . 4 /

���� ���� ���� ���� ���� ����
J . - �� �. - 9 . . J

���� � � � � � � � � � � � �
. � / . � / . � / . � /

����
#

#CAOL?� �  � � 2EB�?LLIB>K� CRK@QFLKP�LSBO��� S>OF>?IBP�TFQE�@LOOBPMLKAFKD� QORQE� Q>?IBP

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN�IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION�J?LG CMMCIH�



1;<F?� ����2EB�?FK>OV�LMBO>QLO� `3 a� CLO�LKB� S>OF>?IB�?LLIB>K� CRK@QFLKP

3 $ .�/ .�/ . .�/ K . 	 / .4/ .�/ ��
'' +, K . S / . .4/ .4/ 2

$ $ .�/ . �/ . .�/ K . 	 / .4/ .�/ . � / K . S / . .4/ . S / 2

.�/ .�/ . �/ . . K K .4/ .4/ . �/ . � / . S / . S / .4/ .4/ 2 2

.�/ . �/ . . �/ . . 	 N .4/ . 	 / .4/ . S/ . . S / . S / 2 . S / 2

. . . . . . S / .4/ .4/ .4/ .4/ . S / . S / . S / 2 2 2 2

.�/ .�/ / . 	 N . S / .�/ K M 	 N .4/ . . S / . S / 2 . .4/ . S / 2

/ / / . S/ .4/ K K .4/ . S / .4/ . S/ 2 2 .4/ .4/ 2 2

. 	 / . 	 / .4/ -�K . S / J�K .4/ -�. .4/ . S / 2 . S / 2 . S / 2 . S / 2

.4/ .4/ .4/ . S/ .4/ .4/ .4/ .4/ .4/ 2 2 2 2 2 2 2 2

.�/ .�/ . � / K .4/ J .4/ . S / 2 .�/ . � / . . S / . .4/ . S / 2

. � / . � / . � / .4/ .4/ . S / .4/ 2 2 . � / . c/ . S / . S / .4/ .4/ 2 2

/ K . S / � . S / .4/ 2 . S / 2 � . S / K . S / .4/ 2 . S / 2

-P. .4/ . S / . S / . S / 2 2 2 2 .4/ . S / . S / . S / 2 2 2 2

J . . S / .4/ 2 . .4/ .4/ 2 - . S/ . S / 2 . .4/ . S / 2

.4/ .4/ . S / 2 2 .4/ .4/ 2 2 . S / . S / 2 2 .4/ .4/ 2 2

.4/ .4/ 2 . S/ 2 .4/ 2 .4/ 2 . S/ 2 . S / 2 .4/ 2 .4/ 2

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

1;<F?� ����2EB� ?FK>OV�LMBO>QLO� `3 a� CLO� QTL�S>OF>?IB� ?LLIB>K� CRK@QFLKP

PELTK� FK�2>?IB���� 2EFP� FP� >IPL� QEB� Q>?IB� CLO� QEB� IB>PQ� RMMBO�?LRKA� FK� QEB� I>QQF@B� 2EB�

?FK>OV� CRK@QFLK� E>P� QEB�@LOOBPMLKAFKD�AR>I� ?BE>SFLO

���� �� MSMN?G �I@�?KO;NCIHM

$OLJ�QEB� Q>?IB�LC�>�ILDF@>I�LMBO>QLO�>@QFKD�LK� ?LLIB>K�CRK@QFLKP��LKB�@>K�@LKPQOR@Q� >�

PVPQBJ�LC�BNR>QFLKP�TELPB� PLIRQFLK� FP� QEB�KRJ?BO�LC�CLOJRI>P� CLO�B>@E� CRK@QFLK� $LO� QEB

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L� L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



3 #L� - C� -N� 1 N
#��C
-��C
-��C
1@=�C

#�� - N� -@=� 1CN�
-�� -CN� 1��� 1N
-@=� 1N� -@=� 1N�
1@=� 1N� 1CN� 1 @=

1;<F?� ����2EB� OB@ROOBK@B� CLO� QEB�?FK>OV�LMBO>QLO� `3a� CLO�LKB� S>OF>?IB

JLJBKQ�� IBQ� RP� @LKPFABO� QEB� CRK@QFLKP� QE>Q� @>K� ?B� OBMOBPBKQBA� TFQE� >�PFKDIB�@I>RPB� LSBO�

LKB�S>OF>?IB

$FOPQ��TB�TFII�@LRKQ� RKABO� QEB�PBNRBK@B�JLABI� *BQ�6?� ?B� QEB�KRJ?BO�LC�CLOJRI>P� CLO�

QEB�?LLIB>K� CRK@QFLK�6�RPFKD�?� IFQBO>IP�� `3a
� >KA� �� S>OF>?IB�� QE>Q� CM� QEB� KRJ?BO�LC�@I>RPBP�

LC�IBKDQE�?�� %FSBK� QEB�KRJ?BO�CLO� IBKDQE�?�S� � ��TB�@>K�@LJMRQB�6?� QEOLRDE�>� OB@ROOBK@B�

COLJ�2>?IB����

$�Q � � � $ F$ C @ = � �

. ��� � � $ F . C @ � Q � ���. < $ C @ � � � 
 �.C@= F � �

. � Q � ��� $ F . C @ = F � 
 �. < $ C @ � F � 
 �. C @ � F � �

1@=� �� #N1���� �N��-9-N���� �1@=:��	�

. F � . C @ � F � 
 �2C @= Q �� 
 �2 F � $ C @ = Q� 
 �. G Q = F � 
 �. C @ � F � 
 �2C@=F �

TFQE� QEB� ?>PB�@>PBP

$�

-C

-N

2 F

�

�

�

�

�����

OBCIB@QFKD�QE>Q�QEB�LKIV�MLPPF?IB�@I>RPBP�LC�IBKDQE�? �� � ��>OB�QEB�PFKDIB�IFQBO>IP� ,LQB�QE>Q�>�

PLIRQFLK�CLO�QEFP�PVPQBJ�FP�>�PLIRQFLK�CLO�>�PVPQBJ�?>PBA�LK� `�a�?RQ�TFQE�CRK@QFLKP�LOABOBA�

FK� OBSBOPB� �QEB�@LJMIBJBKQ� LC�QEB� ?FQTFPB� OBMOBPBKQ>QFLK�

CC

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



2EB� IFKB>O�PVPQBJ�@>K�?B� OBMOBPBKQBA�>P�>�J>QOFU�LC�@LBCCF@FBKQP� CLO� QEB� OB@ROOBK@B�

6?��

#@= �

������

��

-@= - & � @�	�( @ �� �

-@= - & � # 9 - N � �

�� 1�� � �� 2 F - C�	 �1C - C�	 �1D�� #��	 �- N�	 �- C�	 �1C� :

� � � � �

�F�

'C�6?� FP� QEB�SB@QLO�LC�>II� ?LLIB>K� CRK@QFLKP� CLOJBA�?V� >�@I>RPB�LC�IBKDQE�?
� QEBK

�	� � �- 0 �I�C@�_�6M

TEBOB�- 0 �I� � FP� QEB� >?LSB�J>QOFU

2EFP� @>K� ?B� PLISBA� ?V� PFJMIV�JRIQFMIVFKD�LRQ� QEB�J>QOFU� CLO� CFUBA� ?� LO� ?V�%>RPPF>K�

BIFJFK>QFLK�PVJ?LIF@>IIV�  RQ� TB�TLRIA� IFHB� QL� PLISB� PR@E� >� PVPQBJ� PVJ?LIF@>IIV� CLO� >K�

>O?FQO>OV� KRJ?BO�LC�S>OF>?IBP�� KLQ�GRPQ� LKB� S>OF>?IB�>P� >?LSB� 2E>Q� QEB�PVPQBJ� FP� IFKB>O�

FP� >� AFOB@Q� @LKPBNRBK@B� LC� QEB� DO>JJ>O� CLO� ��!,$� ?BFKD� OBDRI>O� LO� BNRFS>IBKQIV�� QEB�

PBIB@QFLK�JLABI�?BFKD�LOABOBA�PBIB@QFLK�TFQE� OBMI>@BJBKQ

2EB� IFKB>O�PVPQBJ� CLO� >K� >O?FQO>OV� KRJ?BO� LC�S>OF>?IBP� @>K� KLT� ?B�ABP@OF?BA� OB@RO�

PFSBIV

!?@CHCNCIH� ��� $9H� CF�B�� 69�89:=B98� F97IFG=J9@M�5G�

CF�B�� �
� �_�CF�B�c� ��� �� _�LO�K�c� ��

� � ��_�CF�B�c� ���
 � �� _�CF�B�c� ��

=�_� LO�� �� � � :H

K<9F9�L �_�CF�B�� 588G� H<9�8=;=HG�L � HC� H<9�:FCBH�C : �5@@�8=;=HG�F9:9FF98� HC�=B� H<9�A5HF=L�CF�B��

5B8� T	 #�=G�A5HF=L�588=H=CB�

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



1FK@B�TB� >OB�LKIV�@LK@BOKBA�TFQE�B�� ��-
� TB�BKA�RM�TFQE�>�PVPQBJ�LC�� ��� BNR>QFLKP�

!?@CHCNCIH���� $9H�,/�O�� 69�ABCFKBA�5G

'*�J�� �� CF���R�

�II�TB�KBBA�KLT�FP�QL�GRPQFCV�QE>Q� QEB�OB@ROPFSBIV�@LKPQOR@QBA�PVPQBJ�@LRKQP�QEB� CRK@QFLKP�

>P�TB� BUMB@Q�

1B?IL?G � ������� " : �6� =G� H<9� J97HCF� H<5H�7CIBHG� H<9�6CC@95B� :IB7H=CBG�CB� J� J5F=56@9G
� 5B8�

�� 7CIBHG� H<9�BIA69F�C :�8=G>IB7H=CB� C :�B�GI7<� :IB7H=CBG
� H<9B

6B� � �-0�Q��K='� _�6

-LII@�� 2EFP� FP�BPPBKQF>IIV�>�MOLLC�>?LRQ�QEB�>AG>@BK@V�J>QOFU��>IPL�HKLTK�>P�QEB�QO>KPCBO�

LO�WBQ>�J>QOFU��LC�>�M>OFQ>I�LOABO� *BQ� QEB�M>OQF>I�LOABO�U�� ?B�QEB� LLIB>K� I>QQF@B��B�TFQE�

K�DBKBO>QLOP�TEBOB�5� ��6�FP�ABCFKBA� FC�5�3�6�� �6
� QEB�PVJ?LI�3�@LKSBKFBKQIV�LSBOIL>ABA�CLO�

?LQE� QEB� I>QQF@BgP� IB>PQ� RMMBO� ?LRKA� >KA� QEB� ?FQTFPB�LO�LMBO>QFLK� LK� QEB� ?FK>OV� OBMOB�

PBKQ>QFLK�LC�FKQBDBOP� COLJ��� QL�����c� �� $LO�J� S>OF>?IBP��TB�>OB�@LK@BOKBA� TFQE��C��� 2EFP�

FP� QEB� >MMOLMOF>QB�M>OQF>I�LOABO�PFK@B� QEB�BIBJBKQP� OBMOBPBKQ� >II�?LLIB>K� CRK@QFLKP�LSBO� B�

S>OF>?IBP�>KA� QEB�DOB>QBPQ� ILTBO�?LRKA�>KA� IB>PQ� RMMBO�?LRKA�@LOOBPMLKA� QL� ILDF@>I�>KA�

>KA� ILDF@>I�LO� OBPMB@QFSBIV

5BgII� TLOH� TFQE� LO��R�� CFOPQ�� >KA� QEB� OBPRIQ� CLIILTP� FJJBAF>QBIV� CLO� -0�R�� 2EB�

J>QOFU� CF��J�
� >KA� PL� >IPL� CF��J�?
� JRPQ� ?B� RMMBO� QOF>KDRI>O�� PFK@B� CLO� ��� U�� 6>
� QEBOB� FP�

KL�6L�PR@E� QE>Q� ���TFII�@LKQOF?RQB�QL�6L -6>�� 2EB� �=
>� � BKQOV�LC�CF�J�� FP� QEB�PRJ�LC�>II� QEB�

6L� PR@E� QE>Q�6L�3����S�6>�� 2EFP� IB>AP� QL���BKQOFBP� FK� CF�B��&����� FK� QEB�RMMBO� IBCQ�NR>AO>KQ��

>� WBOL� ?FQ� E>P� ?BBK� >AABA� QL� QEB� QORQE� Q>?IB� OBMOBPBKQ>QFLK�� PL� KLQEFKD� E>P� @E>KDBA�� FK�

QEB� RMMBO� OFDEQ�� QEB� >AAFQFLK>I� ?FQ� FP� �� >KA� PL� LKIV� QELPB� CRK@QFLKP� TFQE� �� FK� QEB� JLPQ�

PFDKFCF@>KQ� MI>@B�>OB�>AABA�� >KA� FK� QEB� ILTBO�OFDEQ�� QEB�BUQO>�?FQ� @>K�?B�BFQEBO�� �LO� �� >KA�

PL�?LQE�PBQP�LC�CRK@QFLKP� >OB�>AABA� k

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L� L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



2EB� PVPQBJ� QL� PLISB� CLO��+!�O�� FP� AR>I�  B@>RPB� LC� QEFP� AR>IFQV�� TB� @>K� RPB� QEB�

P>JB�J>QOFU�>P� CLO�,/�� ?RQ� OBSBOPFKD� QEB� FKAF@BP� CLO� QEB�BKQOFBP

���� 0IFPCHA� NB?� MSMN?G

1B?IL?G �������� ,<9� KRJ?BO� LC�CLOJRI>P� LC�@9B;H<� B� BNRFS>IBKQ� QL� ��� ;9B9F5H98� 5G� 5�

7CB>IB7H=CB�C : �5HCA=7�:IB7H=CB�GMA6C@G�6=� =G�;=J9B� 6M

,/*��� �/
G�� =

5B8�5G�>�7CB>IB7H=CB� =G�;=J9B� 6M

�+!�O��� � �/

�����	� �����

�����

K<9F9� H<9� GIAA5H=CB� CJ9F� L � U�� M� =G� CJ9F� 5@@� L � @9GG� H<5B� CF� 9EI5@� HC� M� =B� H<9� 6CC@95B�

@5HH=79���I�� �L� U�� M�U���L ���M��� L�
� 5B8�8�G�� =G� H<9� F5B?�C :�G� =B� ��I�� CF�9EI=J5@9BH@M� H<9�

BIA69F�C :�J5@I5H=CBG�C :�G� H<5H�5F9� QORB

$LO�BU>JMIB�

-0�I�	� � � �#N�	 ( @ 	 ( @ 	�2-	� � � � (M� 	 �1 ��@=� � � �- N� 	�1N�@=�	 �2C

'C� QEB� ?>PB� @>PBP� RPBA� >OB� COLJ� ����� QEBK� -0 �I�FG� � � �C@� c� �� 2EFP� @LRKQP� QEB� KRJ�

?BO�LC�Q>RQLILDFBP�FK�>�@LKGRK@QFLK�LC�D�>KA� ��D�RPFKD�LOABOBA�PBIB@QFLK�TFQE� OBMI>@BJBKQ�

,LQB�QE>Q�QL�OBAR@B�QEB�PVJ?LIF@�@LJMIBUFQV�LC�#NR>QFLK������ QEB�?>PB�@>PB� FP�FJMIFBA

-LII@�� 44B�MOLSB� #NR>QFLK������ PFK@B� QEB� MOLLC�CLO�#NR>QFLK����� FP�AR>I

5B�MOL@BBA�?V�FKAR@QFLK�LK�K� 'C�K�� ���� QEBK�?V�FK@IRPFLK�BU@IRPFLK��>II�QE>Q� FP�IBCQ� FP�

� �  � $OLJ�QEB� IFKB>O�PVPQBJ�FK������,/�N�H�� �,/�O���,/�C�H� ��� �KV�BKQOV� FK�,/�O���

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN�IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION�J?LG CMMCIH�



FP�QEB�ALQ�MOLAR@Q�LC�@LKPQ>KQP�� QEB�@LBCCF@FBKQP� COLJ�-0�R�� ?BFKD�QEB�@LJMIBJBKQ�LC�QEB�

QELPB� FK�-0�R�OF=I� 1FK@B� QEBPB�>OB�LC�LMMLPFQB�PFDK� COLJ�TE>Q� FP� IBCQ� LSBO� CLO�>� QBOJ� FP
�c'� �� S� �

e � �� k# �  f� � TEF@E� FP� � ] � � � � 
# � 2 H � G � # � 

-0�FF��� �

5B�TFII� RPB�� TFQE�DOB>Q� >?RPB�LC�KLQ>QFLK�� ?LQE� >K� FKQBDBO�B� >KA� FQP� ?FK>OV� OBMOBPBK�

Q>QFLK� FKQBO@E>KDB>?IV

 ILIFF;LS� ������� ,<9� BIA69F�C:�:CFAI@5G�5G�5�8=G>IB7H=CB� C :�?� @=H9F5@G�9J5@I5H=B;� HC� =�

=G

� � �� b�	� � �#��L� FC� F� �� �O � � � �

#(*L� FC�8�=�����d� � � �� ��A��� I� � ������

� � LQEBOTFPB

H<9�G97CB8� 75G9
� :CF�CB@M� �Od� �R�J� 8=::9F9BH� CRK@QFLKP�E>SFKD��4�]��JQA� BCBN9FC� 6=HG�

-LII@�� 2EB�S>IRB�,/�O�@�@>K�LKIV�?B� KLKWBOL� FC�FQ� FP�BNR>I� QL�LO�>?LSB�>� KLKWBOL�S>IRB�

LC�,/�N��'�� 'K� #NR>QFLK� ����� BSBOV� QBOJ� FK� QEB� PRJ� FP� >�PRJ� O>FPBA� QL� QEB� �OQE� MLTBO�

'C� =� FP� >?LSB� ?LQE� >� CRK@QFLK� @LOOBPMLKAFKD� QL� >� IFQBO>I� >KA� FQP� KBD>QFLK�� QEBK� =� JRPQ�

?B� ��e� c� ��� >KA� QEB� CFOPQ� QBOJ� LC�#NR>QFLK� ���� FP� ��J�?�� $LO� QEB� OBPQ� LC� QEB� QBOJP� CLO�

	� � � ��d�c� ��� TB� @>K� @ELLPB� BFQEBO� >� IFQBO>I� LO� FQP� KBD>QFLK� ?RQ� KLQ� ?LQE� 'C�TB� @ELLPB� > �

LC�QEBPB�� QEBOB� >OB� �(��J � T>VP�� PFK@B� CLO�B>@E� > �TB�>OB�LSBO�@LRKQFKD� QEB� IBSBI� ?BCLOB�� TB�

RPB� QEB� �cI�'����� CLO� FK@IRPFLK�BU@IRPFLK� $LO� =� COLJ� >� PBQ� LC�J� IFQBO>IP�� �� �� A� �� J�� TB�

PRJ� FK� QEB� P>JB� T>V�LSBO� > 
 � @ELLPFKD�> � LC�QEBPB� IFQBO>IP� CLO� QEB� PR?PBQ� QL� BU@IRAB� $LO�

QEBPB�ELTBSBO�TB�AL�KLQ�KBBA�QEB��#� C>@QLO��PFK@B�CLO�QEB�QBOJP�QL�BU@IRAB�?BILT��TB�E>SB�

>IOB>AV�@ELPBK� QEB�MLPFQFSB�LO�KBD>QFSB�IFQBO>I� 2EB�@ELF@BP�J>AB�CLO�QEB���� C>@QLO�>MMB>O�

>P� QEB� KRJ?BO�LC�CRK@QFLKP�TFQE��JQA� ?FQP� E>SFKD�KLKWBOL�PLIRQFLK� k

,LQB� QE>Q� CLO�1
� QEFP� @LOOBPMLKAP� QL� QEB� PLIRQFLK� DFSBK� >?LSB� FK� QEBLOBJ� ������ CLO�

?�� ��� 

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



$LO�PJ>II�S>IRBP�LC�J�TB�@>K�@LJMRQB�BU>@Q� CLOJRI>P�COLJ�QEFP�QEBLOBJ� $LO�BU>JMIB��

1FK@B�-0 �I�M �� �- 0 �I�M �� ��� >KA�-0 �I�M � � ���� TB�DBQ

�," ���Y� � � ����'���
 ���
 ��	�� ���@�� �����
 ��	�� ���@�
 ���	�� ���@�

� � �� 	�@�� �� ��	� � � I�@�
 ���	� � �� �@

>KA� PL

�1�2�����?
�@�LOF�hRI�� � ����	�� � ��]�
 � ��f� � ���@

TEF@E� FP�BNRFS>IBKQ� QL� QE>Q� CLRKA� FK�#NR>QFLK����

1FJFI>OIV��TB�@>K� @LJMRQB� CLO� J�� ��� QE>Q

�1�2����?
�@�LOA�TFQE� �� ���	�c��	�@�c����	�c���_��	�@�c����	�c���_��	�
 � I�@�


���	�� ���_��	�
���@�� � ��	�� ���_��	�
���@�

� � ���	��	� � � I�@�� ����	��	�� ����@�� �����	�� � I���@�


����	� � � ����	� � ����@�� � ���	�� �����!

>KA� FQP� O>QFL� QL� QEB� QLQ>I� KRJ?BO�LC�CLOJRI>P�� ��@�TEBK� ?����� FP� PELTK� FK� $FDROB� ��� 'K�

QE>Q� PBIB@QFLK� JLABI�� QEB� PVJ?LIF@� @LJMIBUFQV�LC�QEB� @I>RPBP�� >P� DFSBK� FK� � � � �� FP� I>ODB�

BKLRDE� QL�J>HB�@LJMRQ>QFLK� CLO� CLOJRI>P�TFQE�J��� � � FKCB>PF?IB

$LO� QEB� PQ>KA>OA� JLABI� CLO� PBIB@QFLK� LC� IFQBO>IP� FK� >� @I>RPB�� KL� J>QQBO� QEB� PFWB� LC�

C@�� QEBOB� FP� BU>@QIV� LKB� T>V� QL� DBQ� >� M>OQF@RI>O� CRK@QFLK� FK� >� PFKDIB� @I>RPB� 2EFP� J>HBP�

@LJMRQ>QFLK� CLO� J� �� �� FK� QEFP� JLABI� CB>PF?IB� $LO� J� �� �� >KA� ?� � � ��� QEB� KRJ?BO� LC

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



�	���
�

$ FDR OB � ��� #U>@Q� O>QFL� LC�P>QFPCF>?IB� QL� QLQ>I� CLOJRI>P� CLO� I� � � ��� ?� � � �  � � � �� LOABOBA�
PBIB@QFLK�TFQE� OBMI>@BJBKQ�JLABI� 2EB�U�>UFP� FP�@

�	���
�

�

� 

�

� 

�� �� �� �� ��

$ FDR OB � ��� #U>@Q� O>QFL� LC�P>QFPCF>?IB� QL� QLQ>I� CLOJRI>P� CLO� J� � � ��� ?� � � ������� PQ>KA>OA�
JLABI� 2EB�U�>UFP� FP�@

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



�	���
�

� 

� 

� 

� 

�� �� �� ����

$ FDR OB � ��� #U>@Q� O>QFL�LC�P>QFPCF>?IB� QL� QLQ>I� CLOJRI>P� CLO�J� � ���� ���� � � �� � � � PQ>KA>OA�
JLABI� 2EB�U�>UFP� FP�@

P>QFPCF>?IB� CLOJRI>P� FP

�1�2�������7�GH8� � � ���_���@�c����_���@�c�� � �_���@��'�����i���@�
 �����_���@


����_���@�� �����_� ��@�� � ����_� ��@�� �����_� ��@�
�����_� ��@�


�����_� ��\�� � �����_� ��@� � ������_���@�
 �����_� I I @�
 ������_���@�


�����_��!�� ������_��!� � �����_��!�
�����_��!�
 �����_��!�

�����_��!�
 �����_��!�� ����_��!�
 ���

��@LJM>OFPLK�LC�QEBPB� CRK@QFLKP� CLO�J�� ��� >KA���� >KA� IBD>I�?
� PBB� $FDROBP����>KA� ��

2EBLOBJ�����DFSBP�>�@ILPBA� CLOJ�CLOJRI>�CLO�QEB�KRJ?BO�LC�MOLMLPFQFLK>I�CLOJRI>�>P�

>�PBNRBK@B�LC�@I>RPBP�FK�AFPGRK@QFLK��OBD>OAIBPP�LC�QEB�J>HBRM�LC�QEB�@I>RPBP� 'C�PLJB�LQEBO�

JBQELA� TBOB� RPBA� QL� @LRKQ� @I>RPBP�� LO� BSBK� PLJB� LQEBO� PVKQ>U� TBOB� RPBA� QL� @LKPQOR@Q�

FQBJP�FK�MI>@B�LC�@I>RPBP�� QEB�>?LSB�QEBLOBJ�TLRIA�>IILT�RP�QL�BKRJBO>QB�QEB�AFPGRK@QFLKP�

OBPRIQFKD�FK�>KV�M>OQF@RI>O�?LLIB>K�CRK@QFLK� 2EBOB�FP�>�AFCCF@RIQV�FK�MROBIV�@LJMRQ>QFLK>I

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN�IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



QBOJP�� QEB� PRJJ>QFLKP� O>KDB� LSBO� >II� QEB� FQBJP� FK� QEB� ?LLIB>K� >IDB?O>�� K>JBIV� >II� �����

CRK@QFLKP� $LO�J� � ���� QEFP� FP�NRFQB� FKCB>PF?IB

1LJB� PVJ?LIF@� PFJMIFCF@>QFLK�TFQE� >MMOLMOF>QB� M>O>JBQBOP� @>K� ?B�J>AB� QELRDE� 'K�

QTL�AFCCBOBKQ�T>VP�TB� MOLSBA� QE>Q�� CLO� ?� � � � �

� 1� 2 �+ �@ �PIA� � �6 � � G �

$FOPQ�� QEFP� FP� PELTK� QEOLRDE� 2EBLOBJ� ����� ?B@>RPB�� TFQE� QEB� OBPQOF@QFLK� QL� LKB� IFQBO>I�

MBO�@I>RPB�� QEB�PQ>KA>OA� PBIB@QFLK� JLABI� FP� BNRFS>IBKQ� QL� LOABOBA�PBIB@QFLK�TFQE� OBMI>@B�

JBKQ� 2EB�PB@LKA�T>V� FP� QEOLRDE�2EBLOBJ� �����TEBOB� FQ� BNR>IP� ��J�7�c�- 0 �R �Q�� PFK@B�

'*�J�7,� � ��," �R�Y

$LO�? �� �J
� QEBOB�>OB� ��� MLPPF?IB� @I>RPBP�� @LKSBKFBKQIV� RKFCLOJ�� PL

� -� � � :

�+�, �I 
J �7 �58� � � �e@ �6 8 � � 2 � � [ I � f
�I

TEBOB�QEB�CFOPQ�IFKB�FP�COLJ�KLQF@FKD�QE>Q�QEB�@LKQOF?RQFLK�QL�BSBOV�?LLIB>K�CRK@QFLK�E>SFKD�
 � -2

H� '� P� FP�BNR>I� QL� '� ( �� >KA� QEB�PB@LKA� IFKB� RPFKD� QEB�DBKBO>QFKD�CRK@QFLK� CLO� �B	�c� ���

���� �JJLIRCG;NCIHM
� ;MSGJNINC=M
� ;H>� NBL?MBIF>M

2EB�KRJ?BO�LC�P>QFPCF>?IB�@�@I>RPB�?�!,$�CLOJRI>P�LSBO�J�S>OF>?IBP�FP�QEB�QLQ>I�KRJ?BO�

LC�CLOJRI>P� IBPP� QEB�RKP>QFPCF>?IB�LKBP�� K>JBIV� ��J�?7�c��,"N�R��TEBOB� QEB�?>PB�@>PB� FP�

�," I�R�� � �-0�R��Q�� �P� >�@LOLII>OV� QL� 2EBLOBJ� ����� TB� CFOPQ� ABQBOJFKB� -0 �R�Y� CLO�

>II� =� >KA� QEBK� -0�R�C�� QEBK� RPB� QE>Q� QL�@LJMRQB��,"�T�^

3KABO�QEB�AFCCBOBKQ�JLABIP�LC�O>KALJ�PBIB@QFLK�� QEBOB�>OB�AFCCBOBKQ�T>VP�LC�PMB@FCVFKD�

-0 �"�X� 2EBLOBJ�����TLOHP�CLO�>�AFPGRK@QFLK��LO�AR>IIV�>�@LKGRK@QFLK��>P�>�PBNRBK@B�� FQ�

ALBP�KLQ�J>QQBO�ELT�� � � QEB�@I>RPBP�� >OB�@LJMRQBA� 5B�@>K�RPB�QEB�JLABI�LC�PBIB@QFLK� CLO

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



ELT�>�@I>RPB�FP�DBKBO>QBA�QL�PFJMIFCV� 2EB�PQ>KA>OA�JBQELA�CLO�DBKBO>QFKD�O>KALJ����!,$�

CLOJRI>P� FP� ?V� @ELLPFKD� IFQBO>IP� FK� QEB� @I>RPB� >P� >� PBQ� LC�S>OF>?IBP� TFQELRQ� OBMI>@BJBKQ��

>KA� >�PFDK� CLO�B>@E� S>OF>?IB��DFSFKD

MLPPF?IB�@I>RPBP

1FK@B� QEBOB�FP�LKIV�LKB�LC�B>@E�LC�QEBPB� CRK@QFLKP��TB�@>K�>MMIV�QEFP� QL�2EBLOBJ������

>KA� PFJMIFCV� 3KABO� QEFP�JLABI�� FK� QEB� #NR>QFLK� ����� QEBOB� >OB� >Q� JLPQ� �	�e�� MLPPF?IB�

AFPQFK@Q� QBOJP� 'K�@LJMRQFKD�QEB�KRJ?BO�LC�RKP>QFPCF>?IB� CLOJRI>P�� ��C@�<��@� FP� QEB�I>ODBPQ�

QBOJ�� >KA� FP� OBJLSBA� ?V� PR?QO>@QFKD�QL� DBQ� QEB� P>QFPCF>?IB� CLOJRI>P� 2EB� PB@LKA� I>ODBPQ�

QBOJ� FP� QEBK� QEB� I>ODBPQ� QBOJ� CLO�P>QFPCF>?IB� CLOJRI>P� >KA� FP

� � � � ` � � � . 3 � � ������

2EFP� FP�>K� RMMBO� ?LRKA�LK� QEB� KRJ?BO�LC�P>QFPCF>?IB� CLOJRI>P� 2EB� O>QFL�LC�P>QFPCF>?IB� QL�

QLQ>I� FP� QEBK� ?LRKABA� ?V

�� �̂�N � F � � � =�  � ��� � � C S
���[ � � � 3�� �`� �

i� ���4
TEBK�7���JF
� >� IFKB>O�O>QFL�LC�J�� 2EB� IFJFQ�LC�QEFP�>P�J� DLBP� QL� FKCFKFQV�FP�>�PQBM� CRK@QFLK��

TEBOB� QEB�PQBM� FP�>Q� QEB�PLIRQFLK� CLO� O� FK

�

LO

L� ��� �FA����� � ��

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



TEF@E�� CLO� ?� �� ��� DFSBP� F� � � � � < � � P�� ������ >� HKLTK�� RMMBO� ?LRKA� CLO� QEB� P>QFPCF>?FIFQV�

QEOBPELIA� CLO�? �� ��� 2EFP� FP� KLQ�>�QBOOF?IB�BU@BPP� ?BVLKA� QEB�?BPQ�@ROOBKQIV�HKLTK�?LRKA�

LC������ $LO� ?�� � �� QEB� QEOBPELIA� FP��� ?RQ� ?LRKA�DFSBP� ��� >KA� CLO� ?�S��� QEB� QEOBPELIA� FP�

�� >KA� QEB� ?LRKA� DFSBP� ILD�� ��ILD������5G����

����� 1L??� MSHN;R

2EB�PVKQ>U�CLO����!,$� CLOJRI>P� FP�SBOV�PFJMIB�>KA� CI>Q� 5B�KLT�>AAOBPP� QEB�@LRKQFKD�

MOL?IBJ� CLO� JLOB� @LJMIF@>QBA� CLOJRI>P� !LKPFABO� MOLMLPFQFLK>I� CLOJRI>P� TFQE� d>KA��

dLOe �� >KA� MLPFQFSB� >KA� KBD>QFSB� IFQBO>IP� &BOB� QEB� PVKQ>U� BK@LJM>PPBP� >II� MOLMLPFQFLK>I�

CLOJRI>P�TFQE� KBD>QFLKP� LKIV�LK� S>OF>?IBP� !LJ?FK>QLOF>IIV�� QEFP� @LOOBPMLKAP� QL� >II� CRII�

?FK>OV� QOBBP�� TFQE� d>KAe� >KA� dLOe� >P� I>?BIP� CLO� FKQBOK>I� KLABP�� >KA� QEB� �J� IFQBO>IP� >P�

IB>SBP

2EB� QLQ>I� KRJ?BO�LC�CLOJRI>P�E>SFKD�K�
 ��� IFQBO>IP�>KA�B� LMBO>QLOP� FP� QEBK

��**��K��J�� � � � F � � �< � � � � Q � � � 
��

� � B 2 � �
?B@>RPB� QEBOB� >OB� �� ( cc�� QOBBP� TFQE� K�
 � �� IB>SBP� �QEB� !>Q>I>K� KRJ?BOP��� �� @ELF@BP

�d>KAe� >KA� dLOe �� CLO�B>@E�LC�B� FKQBOK>I� KLABP�� >KA� �J� @ELF@BP� CLO�B>@E� IB>C��KLQB� QE>Q� FK�

QEB�!,$� PVKQ>U�� TB� @LKPFABOBA� QEB�LMBO>QLOP� >P� dCI>Qe� E>SFKD� RKIFJFQBA� >OFQV�� ?RQ� EBOB�

QEB�>OFQV� FP� � �

(RPQ� >P� TFQE� ��!,$� CLOJRI>P�� TB� @>K� PBQ� RM� >� PVPQBJ� LC�BNR>QFLKP� QL�ABP@OF?B� ELT

B>@E� ?LLIB>K� CRK@QFLK� FP�DBKBO>QBA� FK� QEFP� PFQR>QFLK

�1BCM�OJJ?L�<IOH>�=;H�<?�@IOH>�<S�GIL?�?F?G?HN;LS�G?NBI>M�;M�@IFFIQM��  IHMC>?LCHA�NB?�M;G?�GI>?F�
@IL� FCN?L;F�M?F?=NCIH�I@�;�=F;OM?
� @IL�;HS�IH?�I@�NB?���� ;MMCAHG?HNM� NI� NB?�P;LC;<F?M
�IHFS� ����� =F;OM?M�SC?F>�
NB?�@OH=NCIH�# 
�MI� ����]����Y�� ;L?�M;NCM@C;<F?�� 1B?�JLI<;<CFCNS�NB;N� ;�M?KO?H=?�I@�=�=F;OM?M� CM�M;NCM@C;<F?

CM� NB?H� �9�9 � � Z� ?RJ?=N?>� HOG<?L�I@�M;NCM@SCHA� NLONB�;MMCAHG?HNM� NB?H� CM� �
�9 �� � �� 1B?� OJJ?L�
<IOH>�@IFFIQM�@LIG�NB?�>?LCP;NCIH�;<IP?�� %CMNILC=;FFS
�NBCM�P;FO?�Q;M�=IGJON?>�?;LFS��M??�#L;H=I�6#-��8��
;M�;�P;FO?� @IL�QBC=B�;MSGJNINC=;FFS� NB?� L;NCI�AI?M� NI�T?LI
� HIN�QCNB�L?MJ?=N� NI�;�NBL?MBIF>�

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION�J?LG CMMCIH�



*BQ�J�S� � ��>�SBOV�OBPQOF@QBA�PFQR>QFLK� 2EBOB�>OB���?LLIB>K�CRK@QFLKP��2 ��. ��. ��$�?>PBA�

LK� QEB�LMBO>QLOP� FK�2>?IB� ��

$OLJ�QE>Q� Q>?IB��SSB�DBQ� QEB�PVPQBJ�LC�BNR>QFLKP�LC�DBKBO>QFKD� CRK@QFLKP

2 � � ���2�2�
 �. �
 �. �
 �$��
 ��..�W

. � � ��.�$ �
 �. �
 �2�@�
 ��

. � � ��.�$ �
 �. �
 �2 �� �
 ��

$ � � � ��$�2�
 �. �
 �. �
 �$��
 ��..�<

TEBOB�B>@E�FKQBOK>I�KLAB�E>P�TBFDEQ��� >KA�B>@E�IFQBO>I�E>P�TBFDEQ��� 2L�@LRKQ� QEB�KRJ?BO�

LC�P>QFPCF>?IB� CLOJRI>P�LC�TBFDEQ� K� >D>FK�TB� KBBA� QL�PLISB� QEFP� PVPQBJ� CLO� QEB�DBKBO>QFKD�

CRK@QFLK� CLO�$� >KA�PR?QO>@Q

1VPQBJP�LC�BNR>QFLKP�>OFPFKD�COLJ�@LKQBUQ� COBB� DO>JJ>OP��PR@E� >P� QEB�LKB�>?LSB�� >OB�

FKEBOBKQIV� KLK�IFKB>O�� PL� QEB� IFKB>O� BIFJFK>QFLK� JBQELA� RPBA� CLO� ?��&�� TFII� KLQ� TLOH�

EBOB� &LTBSBO�� QEB� PVPQBJ� FP� PQFII� >JBK>?IB� QL� >A� EL@� BIFJFK>QFLK� 1FK@B� QEB� PVPQBJ� FP�

LSBO� >�JRIQFS>OF>QB� MLIVKLJF>I� OFKD�� TB� @>K� FKPQB>A� RPB�%OLB?KBO� ?>PFP� @LJMIBQFLK� >P� >�

PVPQBJ>QF@�JBQELA� QL�BIFJFK>QB�>II� ?RQ� LKB� S>OF>?IB� 2EFP� OBPRIQP� FK� QEB� CLIILTFKD�PFKDIB�

BNR>QFLK� FK�2�

2 �� �� �2 4 � � ���2�� �� � � ��24 ���� ��2 �W�
 ��2W�����N

��JLKLJF>I�LOABOFKD� QE>Q� >IILTP�PR@E�S>OF>?IB�BIFJFK>QFLK�FP� QEB� IBUF@LDO>MEF@�LOABOFKD��

FB� QEB� CRK@QFLK� PVJ?LIP� �>P� S>OF>?IBP�� >OB�DFSBK� >K� LOABOFKD�� >KA� QEBK� QTL�JLKLJF>IP�

>OB�@LJM>OBA� FK�LOABO�LC�QEBPB�PVJ?LIP��>ILKD�TFQE� QEB�ABDOBB� 2EB�DBKBO>QFKD�CRK@QFLK�

CLO�2 �FP�LKB�LC�QEB�OLLQP�LC�QEFP�BNR>QFLK� �QEB�OLLQ�@ELPBK� FP� QE>Q�TEF@E�DFSBP�KLKKBD>QFSB

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



FKQBDBO�@LBCCF@FBKQP��� K>JBIV

�� � � : � I � � � I�
 �� �
 �< � � � � � �
2 ��N�� � ����� < �������� ���������������������

�N

$OLJ� QEFP�TB�KBBA� QL�BUQO>@Q� >�@ILPBA� CLOJ� CLO� QEB�@LBCCF@FBKQP� 2EB�DBKBO>QFKD�CRK@QFLK

CLO� QEB� FKKBO�PNR>OB� OLLQ� 2  @ �S� ��[� @>K� ?B� CLRKA� BFQEBO� FK� >K>ILDV� TFQE� QE>Q� CLO� PLJB�

?FKLJF>IP� �IFHB� QEB�!>Q>I>K�KRJ?BOP��� LO�?V�PLISFKD�QEB� OB@ROOBK@B� FJMIFBA�?V�PR@@BPPFSB�

ABOFS>QFSBP� COLJ�QEB�2>VILO�BUM>KPFLK�

� S � F � � � � � ���K�� � � �S�O < F � F � ���[I�� < �O �V

�ILKD�TFQE� QEB� LQEBO� QBOJP� FKPFAB� QEB�LRQBOJLPQ� PNR>OB� OLLQ�� QEFP� DFSBP�

' 
 1  


1L

�N,�N� � � � � �
7

�2 �� :
QEB�I>PQ�IFKB�PR?PQFQRQFKD�CLO� �� G � 2EB�FKKBO�!>Q>I>K�PRJJ>QFLK�O>FPBA�QL�>K�>O?FQO>OV�

MLTBO�� E>P� >�@LKSBKFBKQ� FABKQFQV� OBJLSFKD�QEB�BUMLKBKQ�

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



2EBK� QEB�ABOFS>QFLK� CLIILTP�

	 2 + � � � 

K � � � U � � � C@�� � U � �

� � K O O � [�K� �B2 � �� ��?	@� B� � �? �	 �� BW�*�C@
= ? < � 2 B > � B � @ Q � ?�	�� B 2 � ?� � Q�� �� (C@��

3(

2 ��N�� � 3 � 3 � �� � � � � � � � � � � � � � � � � � � � � ��7
K�4� K � � 	� #

TEBOB� COLJ� QEB�PB@LKA� QL� QFOA� IFKBP�TB� RPB� QEB� PR?PQFQRQFLKP�B�� �?�� >KA�?��� B��S��?��� 1L�

2�K�� FP�QEB�@LBCCF@FBKQ�LC�NB� FK�QEFP�PRJ� $OLJ�QEFP��TB�TLRIA�IFHB�QL�BUQO>@Q�>K�>PVJMQLQF@�

>MMOLUFJ>QFLK� -O� O>QEBO��TB�MROPRB� QEB�>PVJMQLQF@P�LC�QEB� O>QFL�LC�P>QFPCF>?IB� CLOJRI>P�

QL� >II� CLOJRI>P� CLO� >� DFSBK� PFWB� B�� �P� B� >MMOL>@EBP� FKCFKFQV�� J>KV� C>@QLOP� AOLM� LRQ� �II�

QE > QgP� IBCQ�LC�QEB�PB@LKA� ?FKLJF>I�>OB� MLTBOP�LC�� �� PL�TB� >OB� IBCQ�TFQE

@=��� R� �

2EB� O>QFL�LC�PR@@BPPFSB� PRJJ>KAP� ?�
 � �� QL� ? � FP� Y �[< X �� COLJ� TEF@E�TB� @>K� OB>A� AFOB@QIV�

QEB�EVMBODBLJBQOF@� CLOJRI>

C@��� U� �

��?>PF@� EVMBODBLJBQOF@� �>KA�DBKBO>QFKD� CRK@QFLK�� FABKQFQV�P>VP� QE>Q

���&��� �� Y � Z
c�0 1 � � � �@=���

�

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



TEF@E�DFSBP

IFJ� ,�B�� �� I � �F �

�:�2'
�� c����[ ���������

�:��

1FK@B� ��B�� FP� QEB� P>JB�� QEB� O>QFL� LC� P>QFPCF>?IB� QL� >II� CLOJRI>P� >P� B� DLBP� QL� FKCFKFQV

@LKSBODBP� QL�>�@LKPQ>KQ� � �����<���a ��������
����

������� *IL?� P;LC;<F?M

$LO�J� � � � �� QEFP� JBQELA� TLOHBA� LRQ� CFKB�� ?RQ� CLO� I>ODBO�J� FQ� FP�@LJMRQ>QFLK>IIV�JR@E�

JLOB� AFCCF@RIQ� 2EBOB� TFII� ?B� ��\� BNR>QFLKP� �QELRDE� LKIV� LKB� KBBAP� QL� ?B� PLISBA� CLO��

1LJB�OBAR@QFLK�@>K� ?B�J>AB�?V�KLQF@FKD�QE>Q�� ?B@>RPB�LC�?LLIB>K�AR>IFQV�� QEB�KRJ?BO�LC�

CLOJRI>P�BNR>IFKD�LKB� CRK@QFLK�� FP�QEB�P>JB�>P� QE>Q� CLO� FQP� KBD>QFLK� �PVKQ>@QF@>IIV� CLOJBA�

?V�@E>KDFKD�BSBOV� IFQBO>I� QL� FQP� KBD>QFSB�� >KA� PT>MMFKD�>KAgP� >KA�LOgP� &LTBSBO�� BSBK� FC�

COLJ�PR@E� >�PVPQBJ� >�PFKDIB�BNR>QFLK� CLO�2 � FP� CLRKA�� FQ�TFII� ?B�>�EFDE�ABDOBB� MLIVKLJF>I�

!LJMRQFKD� BU>@Q� OLLQP� PVJ?LIF@>IIV� FP� MLPPF?IB�� RPFKD� EVMBODBLJBQOF@� CRK@QFLKP�� ?RQ�

QEB� QFJB� >KA� PM>@B� @LJMIBUFQV�LC�QEFP� MOL@BAROB� FP� QBOOF?IB� �FQ� E>P� KLQ� ?BBK� MFKMLFKQBA�

BU>@QIV�� �KA�BSBK�FC�>�PVJ?LIF@�OLLQ�FP�CLRKA��BUQO>@QFKD�>�CLOJRI>�CLO�QEB�@LBCCF@FBKQ�TFII�

KLQ� ?B�PL�B>PV�BFQEBO� 2EBOB�>OB�>IDLOFQEJP�QL�>RQLJ>QB�PR@E� BUQO>@QFLK�� ?RQ� BSBK� QELPB�

>OB� @ROOBKQIV� RK>?IB� QL� PLISB� QEB� KBPQBA� PNR>OB� OLLQ� >?LSB� TFQEFK� >� OB>PLK>?IB� >JLRKQ�

LC�QFJB

����� 1B?� =IGJF?RCNS�I @�=IOHNCHA� @ILGOF;M

2EB� MOL?IBJ� LC� @LRKQFKD� QEB� KRJ?BO� LC� AFCCBOBKQ� S>OF>?IB� >PPFDKJBKQP� QE>Q� J>HB�

>� M>OQF@RI>O� CLOJRI>� QORB�� FB� QEB� KRJ?BO� LC�P>QFPCVFKD� >PPFDKJBKQP�� FP� �.�@LJMIBQB

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



94>I��;� 2EFP� FP�NRFQB�>�AFCCBOBKQ� MOL?IBJ� COLJ�@LRKQFKD� QEB� KRJ?BO�LC�AFPQFK@Q� CLOJRI>P�

QE>Q� >OB� P>QFPCF>?IB� KL�J>QQBO� ELT�J>KV� >PPFDKJBKQP� >OB�P>QFPCVFKD� &LTBSBO�� FQ� FP�PQFII�

OB>PLK>?IB� QL�>PH� QEB�NRBPQFLK� ELT�AFCCF@RIQ� FQ� FP� QL�@LJMRQB� QEFP

 LQE� BNR>QFLKP� FK� QEBLOBJ� ���� FKSLISB�ALR?IV� KBPQBA� PRJJ>QFLK�LSBO� QEB� ?LLIB>K�

I>QQF@B�DBKBO>QBA� ?V�J� S>OF>?IBP�� CLO�>�QLQ>I�LC���d
I� LMBO>QFLKP� 2EFP� FP�LC�@LROPB� QBOOF?IV�

FKBCCF@FBKQ�� TEBK� DFSBK� >P� FKMRQ� GRPQ� I�� -K� QEB� LQEBO� E>KA�� FC� CLO� >KV� @LKPQ>KQ� J�� QEB�

FKMRQ� FP� QEB�PBQ� � � LC�@LRKQP� CLO�BSBOV� ?LLIB>K�CRK@QFLK�LSBO�J
� QEBK� QEB� FKMRQ� PFWB� FP�>IPL�

ALR?IV� BUMLKBKQF>I� FK� J� >KA� PL� QEB� >IDLOFQEJ�@LRIA� ?B� @LKPFABOBA� QL� ORK� FK� NR>AO>QF@�

QFJB� FK�QEB�FKMRQ�PFWB� �KA�QEFP�FP�>@QR>IIV�>K�FJMOLSBJBKQ�LSBO�QEB�@R?F@�QFJB� �LO�OB>IIV�

QFJB�BNRFS>IBKQ� QL�J>QOFU�JRIQFMIF@>QFLK�� KBBABA� CLO�PLISFKD�>K� >O?FQO>OV� IFKB>O�PVPQBJ�

2EBOBCLOB� TB� @>K� P>V� QE>Q� QEB� DBKBO>IFWBA� MOL?IBJ� LC�@LRKQFKD�PBNRBK@BP� BS>IR>QFKD� QL�

>� M>OQF@RI>O� CRK@QFLK� FP� FK� ,!L� 2EFP� FP� >� ?FQ� RKOB>PLK>?IB� FK� QEB� PBKPB� QE>Q� LRO� FKMRQ��

QEB� ?>PB� @>PBP� CLO� QEB� CRK@QFLKP� >P� IFQBO>IP�� FP� E>OAIV� BSBO� >O?FQO>OV� 'Q� FP� PMB@FCFBA� NRFQB�

PR@@FK@QIV� ?V� QEB� PBIB@QFLK� JLABI� CLO� QEB� @I>RPBP� 'K� C>@Q�� QEFP� @LRIA� ?B� @LKPFABOBA� PL�

PR@@FK@Q� >P� QL� ?B�>�@LKPQ>KQ�� QEB�LKIV�S>OF>?IBP� ?BFKD�J
� ?
� >KA�@

5FQELRQ� >KV� PMB@FCF@� OBAR@QFLKP� LC� QEFP� MOL?IBJ� QL� LQEBOP�� FQ� FP� AFCCF@RIQ� QL� OB>IIV�

>PPBPP� FQP� QEBLOBQF@>I� AFCCF@RIQV� -K� QEB� LQEBO� E>KA� QEB� MO>@QF@>I� AFCCF@RIQV�LC�QEB� ALR?IV�

BUMLKBKQF>I�PRJJ>QFLKP�FK�2EBLOBJ�����J>HB�BU>@Q�@LJMRQ>QFLK�FKCB>PF?IB�?BVLKA�J� � �

�� �QELRDE�>MMOLUFJ>QFLKP�>OB�SBOV�CB>PF?IB�� �P�>K�>IDLOFQEJ�CLO�@LJMRQ>QFLK�� QELRDE�� FQ�

FP�PQFII�JLOB�BCCF@FBKQ� QE>K�>�DBKBO>QB�>KA�QBPQ�JBQELA�� DBKBO>QFKD�>II�>MMOLMOF>QB�CLOJRI>�

@LJMRQFKD� QORQE� Q>?IBP�� >KA� QEBK� @LRKQFKD

�����  IH=FOMCIHM

3PFKD� BIBJBKQ>OV� @LRKQFKD� >ODRJBKQP�� TB�TBOB� >?IB� QL�@LRKQ� QEB� KRJ?BO�LC��O�!,$�

CLOJRI>P� CLO�BSBOV� ?LLIB>K� CRK@QFLK�� >KA� PMB@FCF@>IIV� QEB� KRJ?BO�LC�P>QFPCF>?IB� CLOJRI>P

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



CLO�>�DFSBK� KRJ?BO�LC�S>OF>?IBP��@I>RPBP�� >KA� IFQBO>IP� MBO�@I>RPB� 2EB�JBQELA�LC�@OB>QFKD�

>�PVPQBJ�LC�BNR>QFLKP� QL�@LRKQ� QEB� CRK@QFLKP�@>K�?B�>MMIFBA�QL�>KV� CLOJRI>�PVKQ>U� RPFKD�

>KV�PBQ� LC�LMBO>QLOP� 'K� LRO�@>PB�� !,$� PVKQ>U� >KA� QEB� AR>I� ?LLIB>K�LMBO>QLOP� PFJMIFCV�

QEB�>K>IVPFP�@LKPFABO>?IV

1FJMIV�@LRKQFKD�@LJ?FK>QLOF>I�L?GB@QP� FP� FKQBOBPQFKD�BKLRDE�LC�FQPBIC�?RQ� QEB�JBQELA�

>KA� QEB� OBPRIQ� @>K� ?B� RPBA� CLO� LQEBO� QEFKDP� 2EB� DBKBO>I� JBQELA� @>K� ?B� >MMIFBA� QL�

LQEBO� C>JFIFBP� LC� CLOJRI>P�� BPMB@F>IIV� QELPB� TFQE� >� PFJMIB� PVKQ>U� >KA� QELPB� TFQE� LQEBO�

ILDF@>I� LMBO>QLOP� $LO� KLK�IFKB>O� DO>JJ>OP�� QE>Q� FP� KLK�OBDRI>O� DO>JJ>OP�� QEB� OBPRIQP�

TFII� FKSLISB� QEB�!>Q>I>K� KRJ?BOP�>KA� FQP� >K>ILDRBP

-K@B� QEB� OBPRIQ� FP� OBCFKBA� QL�DFSB� >�JLOB�PR@@FK@Q� >KA� BCCF@FBKQ� CRK@QFLK� CLO� QEB� KRJ�

?BO� LC�P>QFPCF>?IB� ?�!,$� CLOJRI>P�� >PVJMQLQF@� >K>IVPFP� TFII� DFSB� ?BQQBO� ?LRKAP� LK� QEB�

1�2�3,1�2� QEOBPELIA� MEBKLJBKLK

��

/?JLI>O=?>�QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L� L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



 %�-1"/��

0SGG?NLS� CH�*I>?F�  B?=ECHA

���� 0SGG?NLS� CH� <IIF?;H� @ILGOF;M

1FK@B�JLPQ� MOLDO>JP�>OB�KLQ� O>KALJ�� ?RQ� MROMLPBCRIIV�ABPFDKBA�� QEBV� QBKA� QL� CLIILT�

@BOQ>FK�M>QQBOKP�TFQE�@BOQ>FK� OB@ROOFKD�PQOR@QROB�� KLQ�LKIV�FK� QEB� QBUQ�LC�QEB�@LAB�?RQ�>IPL�

FK� QEB� ILDF@�LC�QEBFO�LMBO>QFLK� 2EFP� FP� BPMB@F>IIV� QORB� TFQE� OBPMB@Q� QL� M>O>IIBI� MOLDO>JP�

?B@>RPB� LCQBK�� BU@BMQ� CLO� >� PFKDIB� M>O>JBQBO� IFHB� >� I>?BI�� MOL@BPPBP� J>V� ?B� FABKQF@>I�

'KPQB>A� LC�BKRJBO>QFKD� >II� MLPPF?IB� >PPFDKJBKQP�� TB� J>V� HKLT� QE>Q� PLJB� >PPFDKJBKQP�

>OB�SFOQR>IIV�FABKQF@>I��>�EBROFPQF@�TLRIA�?B�QL�BKRJBO>QB�LKIV�QELPB�>PPFDKJBKQP� QE>Q�>OB�

KLK�FPLJLOMEF@�LK�MBOJRQ>QFLK�LC�QEB�S>OF>?IBP� $LO�BU>JMIB��@LKPFABO�>�PFJMIB�?LLIB>K�

CLOJRI>�

 � ; 
 �6
�7
�8�� � � 15�3�7�3�8���� �6�3�= �3�8�

5B�@>K�BU@E>KDB�GRPQ�5�CLO����LO�GRPQ�7�CLO�8
�LO�TB�@>K�AL�?LQE�BU@E>KDBP�>Q� QEB�P>JB�

QFJB�� >KA� PQFII� DBQ� QEB� P>JB� ?LLIB>K� CRK@QFLK� 2>?IB� ��� PELTP� QEB� QOR QE � Q>?IB� CLO� QEB�

CRK@QFLK� ABCFKBA� ?V� QEB� CLOJRI>�  V� FKPMB@QFLK� LC�QEB� Q>?IB�� TB� @>K� PBB� QE>Q� QEBOB� >OB�

LKIV� QEOBB�AFPQFK@Q� MLPPF?FIFQFBP� CLO�5� >KA�6� QLDBQEBO�� �� �� � ��� �� �� ��� >KA� �� �� �� >KA� IFHBTFPB�

CLO� @� >KA� 8�� !LJ?FKBA�� QEBPB� >@@LRKQ� CLO� >II� QEB� BPPBKQF>IIV� AFPQFK@Q� S>IR>QFLKP� CLO� � 

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN�IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION�J?LG CMMCIH�



> ? @ A C�>�?�@�A� RKFNRB
� � � � � M
� � �� ,B � -
� � �� �� �
� � � � � M
i��� �� � � � M
i��� �� �� IB � M
_��� �� �� �% �
i��� I� � � M
� � �� � � �
c�I �� �� IB �
Z�I �� �� �� '
cUI �� � �
� � � � � M
� � �� XB � M
� � �� C�� �
� � � � � M

1;<F?� ���� 2EB� QORQE� Q>?IB� CLO� :�5 
6 
7 
8 � � � � �;� 3� = �3� 8�� �� ���3� @�3� 8��� 2EB� @EB@HBA�
RKFNRB� BKQOFBP� >OB� >O?FQO>OFIV�@ELPBK� OBMOBPBKQ>QFSBP� LC�QEB� PBQ� LC� QELPB� QL� TEF@E� FQ� @>K�
?B�MBOJRQBA

'C�TB� T>KQ� QL� @EB@H� QEB� S>IRBP� LC�� � � TB� KBBA� KLQ� BU>JFKB� >II� ��� � � ��� S>IR>QFLKP�� LKIV�

��_���� ���LC�QEBJ

1L� QEBOB� >OB� QTL� PBM>O>QB� DL>IP� EBOB�� LKB�� QL� CFKA� QEB� PQOR@QROB� LC� QEB� PVJJBQOFBP�

FKEBOBKQ� FK� QEB� CRK@QFLK�DFSBK� QEB� CLOJRI>�� >KA� QTL� QL� ?B� >?IB� QL�DBKBO>QB� QELPB�RKFNRB�

S>IR>QFLKP� FK�LOABO�QL�PELT�BNR>IFQV�LC�CRK@QFLKP�LO�S>IFAFQV
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@LOOBPMLKAFKD� MOL?IBJP�� � '� >KA�  --*� �32-� >OB� ?LQE� MLIV�QFJB� BNRFS>IBKQ� QL�  '�

2EB�JLPQ�FKQBOBPQFKD�OBPRIQ� ��DO>T>I�>KA�2EFBO>RC�9�2��;�� FP�QE>Q� FC� '�TBOB�<�@LJMIBQB�

QEB� MLIV�QFJB�EFBO>O@EV�TLRIA� @LII>MPB� QL�#�� 1L� '� FP�JLPQ� IFHBIV�KLQ� 6<�@LJMIBQB

���� �FAILCNBGM� @IL� MSGG?NLS

������ #CH>CHA� NB?� MSGG?NLS� ALIOJ� I @�;� <IIF?;H� @ILGOF;

$FOPQ�� IBQgP�J>HB�PLJB�@E>O>@QBOFW>QFLKP�LC�CLOJRI>P�TFQE� OBPMB@Q� QL�DOLRMP

1B?IL?G � ������� �@@�+I=H9�56GHF57H�;FCIDG�5F9�F95@=N56@9�6M�GCA9�6CC@95B� :CFAI@5�

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION� J?LG CMMCIH�



.1.�!#

@L,

%OM'

#CAOL?� ���� 'K@IRPFLKP� CLO�@LJMIBUFQV�@I>PPBP� 2EBOB�>OB� KL�@ROOBKQIV�HKLTK� PQOF@Q� FK@IR�
PFLKP�?BQTBBK� .� >KA� .1.�!#

.1.�!#� /1�2� 0#%#6.� #/3'4
 '�  --*� '1-
@L,.� 4�*'"'27��  --*�#/3'4
,.� 1�2
%'� %0�.&� '1-
%OM'� %0-3.� '1-
.� +-,-�!'0!�4�*

#CAOL?� ����!LJMIBQB�MOL?IBJP� CLO�@LJMIBUFQV�@I>PPBP

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN�IQH?L�� #OLNB?L�L?JLI>O=NCIH� JLIBC<CN?>�QCNBION�J?LG CMMCIH�



-LII@�� 2EFP�@LJBP�SF>� QEB� OBAR@QFLK� COLJ�%'� $OR@EQgP� QEBLOBJ�PQ>QBP� QE>Q�BSBOV�DOLRM�

FP� OB>IFWBA� FK� PLJB� DO>ME�� @LKPFABO� >� MOBPBKQ>QFLK� �?V� DBKBO>QLOP� >KA� OBI>QFLKP�� LC�QEB�

DOLRM� !LKPQOR@Q� QEB�!>VIBV�DO>ME� �KLABP� >OB�BIBJBKQP�LC�QEB�DOLRM�� AFOB@QBA�BADBP� >OB�

I>?BIBA�?V�DBKBO>QLOP� QE>Q� Q>HB�LKB�BIBJBKQ� QL�>KLQEBO�� ,LQB� QE>Q� QEFP�DO>ME� FP� SBOQBU��

QO>KPFQFSB� 5B�@LKSBOQ�QEFP�QL�>K�RKAFOB@QBA�DO>ME�?V�OBMI>@FKD�B>@E�BADB�I>?BIBA�?V�;
�?V�

>�RKFNRB�D>ADBQ� D�� QE>Q� E>P�KL� FPLJLOMEFPJP�TFQE� QEB� LQEBO�D>ADBQP� $LOJ� QEB�?LLIB>K�

CLOJRI>� �>P� FK� QEB� OBAR@QFLK� QL�JLKLQLKB���!,$�� @LOOBPMLKAFKD� QL� QE>Q� DO>ME� k

1L�>II�DOLRMP� >OB�MLPPF?IB�� ?RQ� KLQ� KB@BPP>OFIV� CLO�>KV�DFSBK� KRJ?BO�LC�S>OF>?IBP� $LO�

BU>JMIB�� >� CRK@QFLK� QE>Q� E>P� >� @V@IF@� MBOJRQ>QFLK� LC� LOABO� �� FP� KLQ� MLPPF?IB� TFQE� ��

S>OF>?IBP� QELRDE� FQ� FP� MLPPF?IB� CLO� �� �S>OF>?IBP

1B?IL?G� ������� �@ACGH� 5@@�6CC@95B� :IB7H=CBG�<5J9� H<9� HF=J=5@�GMAA9HFM�;FCID�

-LII@�� �IJLPQ� >II� DO>MEP� E>SB� QEB� QOFSF>I� PVJJBQOV� DOLRM� 1L�� ?V� QEB� OB>IFW>?FIFQV�

QEBLOBJ�>?LSB�� QEB�AFPQOF?RQFLK�LC�DOLRMP�>JLKD�?LLIB>K� CRK@QFLKP� FP�BSBK�JLOB�PHBTBA�

QLT>OAP� QEB� QOFSF>I�DOLRM� k

�IPL� ?V� >K>ILDV� TFQE� DO>MEP�� JLPQ� PJ>II� CLOJRI>P� E>SB� >� KLKQOFSF>I� DOLRM� 2EB�

KRJ?BO� LC� CRK@QFLKP� DOLTP� ALR?IV� BUMLKBKQF>IIV� TFQE� QEB� S>OF>?IBP�� DFSFKD� JR@E� JLOB�

OLLJ� CLO� >PVJJBQOV

%FSBK� QE>Q� TB� @>KKLQ� OBAR@B� LRO� DBKBO>I� PB>O@E� >Q� >II� QL� >� PR?PBQ� LC� CFKFQB� DOLRMP��

>KA� QEB� @LJMIBUFQV� FP� FKQO>@Q>?IB�� TB� MOLMLPB� PFJMIV�>� DBKBO>I� PQO>QBDV�LC�?>@HQO>@HFKD�

�>QQBJMQFKD�MBOJRQ>QFLKP���AVK>JF@�MOLDO>JJFKD��CFKAFKD�PVJJBQOFBP�LK�PR?PBQP�LC�QEB�

S>OF>?IBP���>KA� CFKAFKD�@E>FKP�LC�NRLQFBKQ�DOLRMP� �TEBK� >�MBOJRQ>QFLK�FP� CLRKA�� AFSFAB� FQ�

LRQ�� OBJLSB� FQ�

�� EBROFPQF@� EBOB�TLRIA� ?B� QL� PB>O@E� CLO�SBOV� PMB@FCF@� DOLRMP� QE>Q� JFDEQ� ?B� CLRKA� FK�

MO>@QF@B� 2EB� PVJJBQOF@�DOLRM� FP� KLQ� IFHBIV� QL� ?B� CLRKA� ?V� FQPBIC�� QEB� FABKQFQV� �QOFSF>I�

��

/?JLI>O=?> �QCNB� J?LG CMMCIH� I@�NB?� =IJSLCABN� IQH?L�� #OLNB?L� L?JLI>O=NCIH� JLIBC<CN?>�QCNBION�J?LG CMMCIH�



DOLRM�FP�SBOV� IFHBIV�?RQ� HKLTFKD�FQ�ALBPKgQ�DBQ�RP�>KVQEFKD�  RQ�?LQE�LC�QELPB�DOLRMP�TFII�

?B� PR?DOLRMP� LC�>� DOLRM� CLO� I>ODBO� CLOJRI>P�� PL� QEBV� TFII� ?B� RPBCRI� QL� OB@LDKFWB� !V@IF@�

DOLRMP�>OB�SBOV�RKIFHBIV�� RKIBPP� ?V�ABPFDK� �CLO�BU>JMIB�FK�>�PBQ�LC�MOL@BPPBP� M>PPFKD�JBP�

P>DBP�FK�>�OFKD�� 2EB�JLPQ�IFHBIV�DOLRMP�TFII�?B�AFOB@Q�MOLAR@QP�LC�QELPB�>?LSB� �PVJJBQOF@�

>KA�FABKQFQV�DOLRMP��LO�LKB�TELPB�NRLQFBKQ� FP�PVJJBQOF@� �E>SFKD�J>KV�FPLJLOMEF@�MFB@BP��

TEF@E� FP�@LJJLK�?V�ABPFDK�

���� $?H?L;NCHA� MJ?=C@C=� ALIOJM

 BCLOB�>AAOBPPFKD�QEB�DBKBO>QFLK�LC�RKFNRB�OBMOBPBKQ>QFSBP� FK�QEB�DBKBO>I�@>PB��TB�TFII�

AFP@RPP� DBKBO>QFLK� LC� QEB� DOLRMP�GRPQ� JBKQFLKBA� �K� FJMLOQ>KQ� PQO>QBDV� FK� DBKBO>QFKD�

QEBPB� S>IR>QFLKP� FP� QE>Q� QEBV� ?B� ALKB� FK� PBNRBK@B�� TFQE� IFQQIB�LSBOEB>A� FK� M>PPFKD� COLJ�

LKB� QL� QEB� KBUQ� 1L� >P� JR@E� >P� MLPPF?IB�� TBgII� RPB�%O>V� @LABP� CLO�@LJMRQFKD� FKAFSFAR>I�

S>IR>QFLKP�TFQE� IB>PQ� @LPQ

_ � ��PVJJBQOF@�DOLRM�LK� B� BIBJBKQP�� +B
� >@QP�LK� QEB� >PPFDKJBKQP� PR@E� QE>Q� LKIV� QEB�

KRJ?BO� LC�AFPQFK@Q� S>IRBP� LC� QORB� >KA� C>IPB� AFPQFKDRFPEBP� >KV� QTL� S>IR>QFLKP� 1L�

QEBOB� >OB�LKIV�K�
 � ��AFPQFK@Q� >PPFDKJBKQP� 2EBPB� >OB�DBKBO>QBA� FK� KRJBOF@>I� LOABO�

� � QEOLRDE� K

_ � 'C�>� DOLRM� FP� QEB� AFOB@Q� MOLAR@Q� LC�PR?DOLRMP��  � � � % *� U� C
� QEB� PBQ� LC�AFPQFK@Q�

S>IR>QFLKP� FP� QEB� AFOB@Q� MOLAR@Q� LC�QEB�AFPQFK@Q� S>IR>QFLKP� LC�QEB� PR?DOLRMP�� 2� � � �

- @� U� 4@�� 2EBOB� >OB� >� KRJ?BO� LC�T>VP� LC�DBKBO>QFKD� >� AFOB@Q� MOLAR@Q� FK� %O>V�

@LAB� C>PEFLK� -KB� FP� >� f?LRPQOLMEBALKg� M>QQBOK�� DLFKD� COLJ� QEB� CFOPQ� QL� QEB� I>PQ�

@LLOAFK>QB� FK� LKB� BKQOV�� QEBK� FK� QEB� KBUQ� BKQOV� >IQBOK>QFKD� CFOPQ� QL� I>PQ�� QEBK� I>PQ�

QL� CFOPQ� �KLQEBO� T>V� FP� >� EV?OFA� LC�>� ?FK>OV�� OBCIB@QBA� %O>V� @LAB� >KA� >� &FI?BOQ
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PM>@B�CFIIFKD�@ROSB� ��@LKSBKFBKQ� MOLMBOQV�LC�QEFP� EV?OFA� FP� QE>Q� QEB�PBNRBK@B� KBSBO�

fPQO>VPg� �IL@>IIV�� QLL�C>O� COLJ� FQPBIC

_ � 2EB� FABKQFQV�DOLRM�LK�B � BIBJBKQP�� �B
� FP�GRPQ� QEB�AFOB@Q� MOLAR@Q� LC�B� @LMFBP� LC�+=
�

TEF@E�DFSBP� QEB�BUMB@QBA� � ��  B@>RPB� QEBOB�>OB�LKIV� QTL�S>IRBP�MBO�@LLOAFK>QB�� QEB�

?LRPQOLMEBALK� JBQELA� DBKBO>QBP� QEB� P>JB� PBNRBK@B� >P� QEB� ?FK>OV� OBCIB@QBA� %O>V�

@LAB

_ � 'C� QEB� S>OF>?IBP� @>K� ?B� M>OQFQFLKBA� FKQL� ? � M>OQP� PR@E� QE>Q� B>@E� M>OQ� FP� FABKQF@>I�

TFQE� QEB� LQEBOP�� TB� @>II� QEFP� PVJJBQOV�+?O"B?�� �QEBOB� >OB� DOLRMP�LC�PFWB�B  ? � TFQE�

KL� PVJJBQOFBP� TFQEFK� >� M>OQ� ?RQ� >KV� M>OQ� FP� FPLJLOMEF@� QL� >KV� LQEBO� M>OQ�� 2EFP�

PFQR>QFLK�FP�@LJJLK�TFQE�JRIQFMIB�@LJJRKF@>QFKD�FABKQF@>I�MOL@BPPBP� 2L�PBNRBK@B�

QEOLRDE� QEBPB� S>IR>QFLKP�� LKB� FP� BPPBKQF>IIV� DFSFKD� >� %O>V� @LAB� CLO� JRIQFPBQP� �PBB�

&>OOFP� >KA� "BOPELTFQW� 9&"��;� CLO�ABQ>FIP�

$LO� BU>JMIB�� FC�>II� S>OF>?IBP� M>FO� RM�� QEBK� QEB� DOLRM� FP� + 4 ��� #>@E� M>FO� E>P� LKIV� ��

AFPQFK@Q�S>IR>QFLKP�>KA� QEBV�CLOJ�>�AFOB@Q� MOLAR@Q�LC�K���LC�QEBPB� CLO�>�QLQ>I��� ��� � � �����

S>IR>QFLKP� 'C� QEB� S>OF>?IBP� CLOJ� PVJJBQOF@� C>@QLOP� LC� PFWB� ?
 � CLO� >� DOLRM� + ??
� QEFP�

BUQBKAP� QL� ��� 
 � ?�B?� S>IR>QFLKP� 1BB� $FDROB� ��� CLO� >� @LJM>OFPLK� LC� QEB� KRJ?BO� LC�

AFPQFK@Q� S>IR>QFLKP� ,LQF@B� QEB�DOB>QBO�QEB� OBAR@QFLK� FP� QEB�DOB>QBO� QEB�PVJJBQOV

���� 1B?� A?H?L;F� =;M?� @IL� A?H?L;NCIH

-CQBK�� TEBK� DBKBO>QFKD� RKFNRB� L?GB@QP� >@@LOAFKD� QL� PLJB� FPLJLOMEFPJ� @OFQBOFLK�� >�

PFBSB� JBQELA� FP� RPBA�� DBKBO>QB� >� KBT� FQBJ�� @EB@H� >D>FKPQ� >II� LIA� FQBJP�� QEOLT� LRQ� FC�

FQ� J>Q@EBP� >KV� MOBSFLRP� LKB� 2EFP� FP� >� K>FSB� >IDLOFQEJ� QE>Q� >IT>VP� TLOHP� ?RQ� FQ� FP�

FKEBOBKQIV�T>PQBCRI�LC�QFJB� >KA�PM>@B�� BPMB@F>IIV�TEBK�LQEBO�JBQELAP� >OB� >S>FI>?IB� �PBB�

CLO� BU>JMIB� %LIA?BOD� 9%LI��;� CLO� >� ABP@OFMQFLK� LC�PFBSB� JBQELAP� LO��ILKPL� >KA� 1@ELQQ
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DOLRM � �AFPQFK@Q DBKBO>QBA� ?V�
FABKQFQV�

�KL�PVJJBQOV� � B ��H ?FK>OV� OBCIB@QBA�%O>V�@LAB
IFPQ�LC�M>FOP ��� �K���U � ���� %O>V�@LAB� FK� QOFK>OV

? � M>OQP�
PVJJBQOF@�TFQEFK

� B  ?

O?� 
 � I�� �C@�
[ � ���
 �< � �

QRMIBP�LC�PVJJBQOF@� M>OQP�
%O>V�@LAB�LK� C@�QRMIBP

? � M>OQP�
PVJJBQOF@� >JLKD + ? O " B  ? � ������

QRMIBP�LC�PVJJBQOF@� M>OQP�
%O>V�@LAB�LK� JRIQFPBQP

PVJJBQOF@
�QLQ>I�PVJJBQOV� +B � � 	 � KRJ?BO�LC�f2ORBg

1;<F?� ����!LJM>OFPLK�LC�PVJJBQOFBP�>KA� KRJ?BO�LC�AFPQFK@Q� S>IR>QFLKP

9�1��;� CLO� O>KALJFWBA� @LKPQOR@QFLK�� 'K� QEB�@>PB� LC�JLABI� @EB@HFKD� QEOLRDE� PVJJBQOV��

LKB�JFDEQ�>P�TBII�FDKLOB�PVJJBQOV�>IQLDBQEBO�>KA�GRPQ� QOV�>II�S>IR>QFLKP�PFK@B�QEB�PQLO>DB�

>KA�@EB@HFKD�LC�QEFP�DBKBO>QB�>KA�QBPQ�JBQELA�TLRIA� Q>HB�BSBK� ILKDBO�QE>K�QEB�BS>IR>QFLK�

LC�BSBOV� MLPPF?IB� S>IR>QFLK

'KPQB>A�� TB� TFII� MROPRB� >� DBKBO>I� >IDLOFQEJ� QEOLRDE� BUQBKPFLKP� LC�LIABO� QB@EKFNRBP�

�� MOB@ROPLO� QL� DBKBO>QFLK� FP�BKRJBO>QFLK� >KA�LKB�@>K�@LKPFABO� QEB�@LRKQFKD�MOL?IBJ� >P�

PLISBA� TFQE� OBPMB@Q� QL� MBOJRQ>QFLK� DOLRMP�� .LIV>� BKRJBO>QFLK� >KA� QEB� @>I@RI>QFLK� LC�

@V@IB� FKABU� MLIVKLJF>IP� %FSBK� >� CFKFQB� MBOJRQ>QFLK� DOLRM� LKB� @>K� @>I@RI>QB� >� DBKBO�

>QFKD� CRK@QFLK� COLJ� >� IFPQFKD�LC� QEB� MBOJRQ>QFLKP� QE>Q� >OB� BIBJBKQP� LC� QEB� DOLRMP�� >KA�

QEFP� DBKBO>QFKD� CRK@QFLK� �QEB� @V@IB� FKABU�� @LRKQP� QEB� KRJ?BO� LC�AFPQFK@Q� LO?FQP� LC� QEB�

PBQ� ?BFKD�>@QBA� RMLK� ?V� QEB� MBOJRQ>QFLKP� 2EBPB�LO?FQP�@LOOBPMLKA� QL� QEB� RKFNRB� I>?BI�

FKDP�S>IR>QFLKP

2EB� @V@IB� FKABU�LC�>� MBOJRQ>QFLK� DOLRM� FP� QEB� PRJ�LSBO�>II� QEB� MBOJRQ>QFLKP� FK� QEB�

DOLRM� @LKPFABOBA� FK� @V@IB� CLOJ� �� MBOJRQ>QFLK� FK� @V@IB� CLOJ� �567��89� _ _ _ � _ _ _ � �MN�
 � E>P�

>� KRJ?BO� LC�@V@IBP� LC�AFCCBOBKQ� IBKDQE� �� QBOJ� FK� QEB� PRJ� FP� >� JLKLJF>I� QE>Q� @>MQROBP�

QEFP�KRJ?BO�>KA�IBKDQE�� FC�5 ��� ������������������ QEBK� QEB�@LOOBPMLKAFKD�QBOJ�FP�.=.CL>
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#SBOV�BADB�E>P� >� OBSBOPB� ?BQTBBK� QEB�P>JB� QTL�KLABP� CLO� QEB� FKSBOPB�LC�QEB�DBKBO>QLO

?B@>RPB� QEBOB� FP� ��@V@IB�LC�IBKDQE� ��� ��LC�IBKDQE���>KA���LC�IBKDQE��� 2EB�PR?P@OFMQ�LK� QEB�

S>OF>?IB�L � EBIMP�AFCCBOBKQF>QB� QEB�@V@IB� QVMBP� CLO� QEB�JLOB�DBKBO>I�@>PB

$LO�BU>JMIB��@LKPFABO�QEB�DOLRM� ���!C� �>KA�FQP�MOBPBKQ>QFLK�>?LSB�� 'QP�BIBJBKQP�>OB�

X�>�����@��A����56��7��8����5��6��78����>���@A�Z�@LOOBPMLKAFKD�QL�>�@V@IB�FKABU�MLIVKLJF>I�
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 �L2��� 1FK@B� QEBOB� >OB� QTL� MLPPF?IB� S>IRBP� >Q� >KV� MLPFQFLK�� TB�

IBQ�L �� ���� PL�� 0O � ����� � � ����
 ����
 ������� ��� �TEF@E�TB� CLRKA�?V� FKPMB@QFLK� >?LSB�

&BOB� FP� >� I>ODBO� BU>JMIB�� >� MOBPBKQ>QFLK� LC� >� CFKFQB� DOLRM� FPLJLOMEF@� QL� �Q�� QEB

>IQBOK>QFKD�DOLRM�LK���BIBJBKQP�  LQE� MBOJRQ>QFLKP� >KA� OBI>QFLKP� >OB�DFSBK� ,LQB� QE>Q

QEFP� FP�KLQ� MLPPF?IB� COLJ�>KV�?LLIB>K� CLOJRI>�LK���S>OF>?IBP�

L � �� �>���@�����

M� �� �56��78�

L ����M���� �LM������
2EB�@LOOBPMLKAFKD�!>VIBV�DO>ME� CLO� QEBPB� OBI>QFLKP� FP�DFSBK� FK� $FDROB���� 2EB�@V@IB�

FKABU�CLO��Q� FP������UX
�U�U�
�U����DFSFKD�QEB�JFKFJRJ���RKFNRB�S>IR>QFLKP��QEB�P>JB�

>P� QELPB� CLO�� � 
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2EB�J>FK�L?PQ>@IB�FP�QE>Q�QEB�@LKPQOR@QFLK�LC�QEB�@V@IB�FKABU�MLIVKLJF>I�FP�>�J>MMFKD�

COLJ� QEB�@V@IB� CLOJ�LC�QEB�BIBJBKQP�>P� MBOJRQ>QFLKP� QL� QBOJP�LC�MLIVKLJF>I� 2EB� QO>KP�

CLOJ>QFLK� COLJ� MBOJRQ>QFLK� QL�JLKLJF>I� OBJLSBP� JR@E�LC�QEB� @LJ?FK>QLOF>I�>@QFLK�LC�

JLSFKD�FQBJP�FK�@V@IBP�� IB>SFKD�LKIV�>�OB@LOA�LC�QEB�PFWB�>KA�KRJ?BO�LC�@V@IBP� $LO�BU>J�

MIB�� QEB� PBQ� LC�MBOJRQ>QFLKP� ���� X����56��78����57��68 ����58��67�P� FP� >IPL� FPLJLOMEF@� QL�

-��?RQ�DFSB�>�AFCCBOBKQ�@V@IB�FKABU�� 0 � ���L�� � �L>	 �L@� � 1L��0O � ����� � � ���
�������� ���

2EB� RKFNRB� S>IR>QFLKP� >OB� QEBK�� ������ ������ ������ ������ ������ ������ ����� 2EFP� FP� KLQ�

PL� QBOOF?IB� >P� ILKD�>P�TB� E>SB� >S>FI>?IB� QEB� MBOJRQ>QFLKP�� TB� @>K� BUMB@Q� QL� BUQO>@Q� QEB�

RKFNRB� S>IR>QFLKP� DFSBK� QELPB� MBOJRQ>QFLKP�� TE>QBSBO� QEB� >?PQO>@Q� K>QROB�LC�QEB� DOLRM�

FP

'Q�FP�JLOB�QOLR?IBPLJB��ELTBSBO�� QE>Q�QTL�KLKFPLJLOMEF@�MBOJRQ>QFLK�DOLRMP�@>K�E>SB�

QEB� P>JB� @V@IB� FKABU� MLIVKLJF>I�  B@>RPB� @LRKQFKD� MLIVKLJF>IP� >OB� @LJJRQ>QFSB� >KA�

QEB�PQOR@QROBP� ?BFKD�@LRKQBA�>OB�KLQ�PL�KB@BPP>OFIV�� QEBOB� FP�KLQ�>�MBOCB@Q�@LOOBPMLKABK@B�

$LO� BU>JMIB�� .LIV>� 9.0��;� �>IPL� &>O>OV� 9&.��;�� DFSBP� QEB� BU>JMIB� QE>Q� QEBOB� >OB� QTL�

DOLRMP� LC�LOABO�MJ�� M�LAA�� M��J� �� ��LKB�TEF@E� FP� >?BIF>K�� QEB�LQEBO� KLQ�� ?RQ� QEBV� ?LQE�

E>SB� QEB�P>JB�@V@IB� FKABU

+>KV�C>JFIFBP�LC�@LJ?FK>QLOF>I�L?GB@QP�@>K�?B�BKRJBO>QBA�5B8�DBKBO>QBA�RPFKD�CRK@�

QFLK>I�BNR>QFLKP�TFQE�PMB@F>I�LMBO>QFLKP�>@QFKD�LK�JRIQFS>OF>QB�DBKBO>QFKD� CRK@QFLKP� �PBB�

&>OOFP�>KA�"BOPELTFQW� 9&"��;�� 2EB�@V@IB�FKABU�MLIVKLJF>I�FP�>�DBKBO>QFKD�CRK@QFLK�QE>Q�

E>P� KLQ� VBQ� ?BBK� DFSBK� PR@E� >� QOB>QJBKQ� JLPQIV� ?B@>RPB�LC�QEB�AFCCF@RIQV� FK� FKQBOMOBQFKD�

QEB� LMBO>QFLKP� QE>Q� @OB>QB� FQ� �II� QEB� >?LSB� PMB@F>I� @>PB� >IDLOFQEJP� @>K� ?B� >K>IVWBA�

QEOLRDE� QEB� @V@IB� FKABU� MLIVKLJF>I�� QEB� DBKBO>QFLK�LC�RKFNRB� S>IR>QFLKP� FP� PQFII� >A� EL@�

QELRDE� �K� >K>IVPFP� LC� KLK�@LJJRQ>QFSB� .LIV>� BKRJBO>QFLK� PELRIA� MOLSFAB� >� RKFCFBA�

DBKBO>I�>IDLOFQEJ�CLO�QEB�@LKPQOR@QFLK�MOL?IBJ

��
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���� ,NB?L� ;JJFC=;NCIHM� CH� ;ONIG;N?>�>?>O=NCIH

1FK@B�JLABI�@EB@HFKD�KB@BPPFQ>QBP�JLABI�DBKBO>QFLK��TB�@>K�RPB� QEB�P>JB�JB@E>KFPJ�

QL�PMBBA�RM� QEB�PB>O@E� QEOLRDE� I>ODB�PBQP�LC�JLABIP� 2EFP� FP�LCQBK�ALKB�BUMIF@FQIV�FK�>KV�

HFKA�LC�BUMBOFJBKQ>I�J>QEBJ>QF@P��TEBOB� @LKGB@QROBP� LO� OBCRQ>QFLKP� >OB� PLRDEQ� FK�PJ>II�

FKPQ>K@BP�� CLO�BU>JMIB�QEB�@LJMRQBO�MOLLC�QE>Q� QEBOB�>OB�KL�MOLGB@QFSB�MI>KBP�LC�LOABO� ���

�PBB�*>J�9*21��;�� �KLQEBO�>MMIF@>QFLK�E>P�?BBK� QL�JLABI�DBKBO>QFLK�CLO�CFKFQB�>IDB?O>P��

CLO�BU>JMIB� QELPB�P>QFPCVFKD�2>OPHFgP� &FDE�1@ELLI� FABKQFQFBP� �PBB� ROOFP�>KA�*BB� 9 *��;��

1VJJBQOV�@RQQFKD��>KLQEBO�QBOJ�CLO�DOLRM�FKS>OF>KQ�QBPQFKD�� E>P�?BBK�RPBA�FK�>�@LKPQO>FKQ�

P>QFPCF>?FIFQV�PVPQBJ� QL�EBIM�J>HB�@LKGB@QROBP� FK� I>ODB�PB>O@E�PM>@BP�� CLO�BU>JMIB�0>JPBV�

QEBLOV� �PBB� &PF>KD� >KA� &R>KD� 9&&��;�� �� ?BKBCFQ� LC�QEB� DBKBO>QFKD� CRK@QFLK� >KA� @V@IB�

FKABU� MLIVKLJF>I�JBQELA� CLO� JLABI� DBKBO>QFLK� FP� QE>Q� FQ� FP� KLQ� Q>VILOBA� PMB@FCF@>IIV� QL�

?FK>OV� S>IR>QFLKP� 2EB� JBQELA� FP� B>PFIV�DBKBO>IFW>?IB� QL� JLABIP� CLO� >O?FQO>OV� >IDB?O>P�

LSBO�PBQP� I>ODBO� QE>K� QTL

'K�MOLDO>J�SBOFCF@>QFLK�LO�>RQLJ>QBA�ABAR@QFLK��LKB�LCQBK�@LJBP�>@OLPP� QEB�PFQR>QFLK

TEBOB� JRIQFMIB� IBJJ>P� LO� @>PBP� >OB� KBBABA� TFQE� SFOQR>IIV� FABKQF@>I� PQOR@QROB�� BU@BMQ

QE>Q� PLJB� S>OF>?IBP� >OB� MBOJRQBA� 2L� P>SB� BCCLOQ� FK� MOLAR@FKD� >� MO>@QF@>IIV� FABKQF@>I

MOLLC�� >� ERJ>K� MOLSBO� FP� >?IB� QL� FKSLHB� QEB� @LK@BMQ� dTFQELRQ� ILPP� LC�DBKBO>IFQV�e� TEF@E

IBQP� >�OB>ABO� HKLT� QE>Q� >K�>PPRJMQFLK� E>P� ?BBK�J>AB�TEF@E� OB>IIV�J>HBP� KL�AFCCBOBK@B

1R@E� >K� >PPRJMQFLK�� BPMB@F>IIV� QELPB� CLO� MOLLCP� LC�MOLDO>J� @LOOB@QKBPP�� FKSLISB� LKIV� >

MBOJRQ>QFLK� LC�S>OF>?IBP� $LO� BU>JMIB�� FK� >IDLOFQEJP� CLO� J>KFMRI>QFKD� @LJMIBU� A>Q>

PQOR@QROBP� IFHB� OBA�?I>@H� QOBBP�� QEBOB� >OB� J>KV� @>PBP� >KA� PR?@>PBP� TEF@E� OBCBO� QL� IBCQ

>KA� OFDEQ� ?O>K@EBP� FK� >� PVJJBQOF@>I� J>KKBO� 2EFP� PFQR>QFLK�@>K� RPB� >� ORIB� LC�FKCBOBK@B

@>IIBA� d?V�PVJJBQOVe� �� IBJJ>�>?LRQ� QEB�PVJJBQOV�LC�QEB�S>OF>?IBP� FP�J>AB�� >KA� QEBK

IBJJ>Q>�CLO�B>@E� RKFNRB� FKPQ>K@B� FP�J>AB�

4�O�]� L� ��(�7F�L��� � �(�L�� 4�RKFNRB�L ���(�L�

������������� <�J ��������������1VJ �% I�
��
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TEBOB�L � FP� >� QRMIB�LC�S>OF>?IBP��5 � FP� >� MBOJRQ>QFLK�LC�L
� >KA� L� FP� >�DOLRM� >@QFKD�LK�L��

2EFP� FP�JLPQIV� >�@LKSBKFBK@B� CLO� >� ERJ>K� RPFKD�>K� FKQBO>@QFSB�MOLLC�BAFQLO�� TEBOB� QEBV�

@>K� JLOB� B>PFIV� PBB� >� PQO>QBDV� TEBOB� Q>HFKD� >AS>KQ>DB� LC�PVJJBQOV� TLRIA� OBAR@B� QEB�

OBMOLAR@QFLK�LC�FPLJLOMEF@�@>PBP

���� ,NB?L� =IGG?HNM

2>HFKD�>AS>KQ>DB�LC�PVJJBQOV� FK�JLABI�@EB@HFKD� E>P� ?BBK� >AAOBPPBA�?BCLOB� �!I>OHB�

BQ� >I� 9!$(��;�� !I>OHB� >KA� (E>� 9!(��;� >KA� #JBOPLK� >KA� 1FPQI>� 9#1��;�� >II� FK� - ""P��

?RQ� KLKB�LC�QEBPB� M>MBOP� DFSBP� >KV� FKAF@>QFLK� >P� QL� ELT� QEB�JLABIP� >OB�DBKBO>QBA� 2EB�

DBKBO>I� MOL?IBJ�LC�PVJJBQOV� FK� MOLMLPFQFLK>I� ILDF@� FP� >AAOBPPBA� FK�  BKE>JLR� >KA� 1>FP�

9 1��;� >KA� .BIQFBO� 9.BI��;� ?RQ� TFQE� KL� JBKQFLK� LC�DOLRMP�� LKIV� BUMBOFJBKQ>I� BSFABK@B�

QE>Q� FQ� EBIMP�� >KA� >D>FK�KL�>IDLOFQEJP� CLO�JLABI�DBKBO>QFLK� >OB�MOBPBKQBA

�SBKE>RP� >KA� .I>FPQBA� 9�.��;� DFSB� >IDLOFQEJP� >KA� @LJMIBUFQV� OBPRIQP� CLO� AB>IFKD�

TFQE� BNR>QFLK>I� FKCBOBK@B� FK� PVPQBJP� QE>Q� BUEF?FQ� PVJJBQOV� 2EBOB� FP� >� ILKD� EFPQLOV�LC�

PR@E�TLOH�TFQE�OBPMB@Q�QL�PVPQBJP�FKSLISFKD�>PPL@F>QFSB�@LJJRQ>QFSB�LMBO>QLOP�� QEBV�DFSB�

JLOB� DBKBO>I� OBPRIQP� &LTBSBO�� QEBFO� TLOH� FP� FKQBKABA� CLO� BNR>QFLK>I� FKCBOBK@B�� KLQ� CLO�

JLABI�@EB@HFKD�� >P� FP� QEB� @>PB� EBOB

���� 0OGG;LS

'Q� FP� SBOV� AFCCF@RIQ� FK� DBKBO>I� QL� ABQBOJFKB� QEB� CRII� PVJJBQOV� DOLRM� LC� >� ?LLIB>K�

CLOJRI>�� QEB� @LJMIBUFQV� FP� JLPQ� IFHBIV� PLJBTEBOB� PQOF@QIV� ?BQTBBK� @L,.� >KA�  RQ�

PMB@FCF@�DOLRMP�@>K�?B�SBOV�B>PV� QL�CFKA�>KA�SBOFCV�� RPFKD�DO>ME� FPLJLOMEFPJ� QB@EKFNRBP�

%BKBO>QFKD�PMB@FCF@� DOLRMP� FP� SBOV� C>PQ�� RPR>IIV�>K� ����� fKBUQg� LMBO>QFLK�� QEOLRDE� PLJB�

HKLTK�%O>V�@LAB� QB@EKFNRB

��
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�P� QL� MO>@QF@>I� FJMIBJBKQ>QFLKP� LC�QEB� PMB@FCF@� @LKPQOR@QFLK� >IDLOFQEJP�� QEBOB� >OB� >�

KRJ?BO� LC�M>@H>DBP� >S>FI>?IB� 2EBOB� FP� QEB� @LJ?PQOR@Q� M>@H>DB� CLO� +>MIB�� MOLAR@BA�

?V�$I>GLIBQ�>KA�1>ISV� 9$1��;�� LO�JV�LTK� FJMIBJBKQ>QFLK�FK�!

�� >S>FI>?IB�QEOLRDE� QEB�

OBPMB@QFSB� >RQELOP

��
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 %�-1"/��

 IH=FOMCIHM� ;H>�,J?H� -LI<F?GM�

����  IH=FOMCIHM

2EB�CFOPQ� M>OQ� LC�QEB� QEBPFP� >MMIFBP�@LJ?FK>QLOF>I� QB@EKFNRBP� QL�ABQBOJFKB� QEB� MOL?>�

?FIFQV�LC�P>QFPCF>?FIFQV� 'Q�DFSBP�>�@ILPBA� CLOJ�CLOJRI>�CLO�QEB�KRJ?BO�LC�P>QFPCF>?IB� C@�!,$�

CLOJRI>� M>O>JBQBOFWBA� ?V� QEB� KRJ?BO� LC�S>OF>?IBP� >KA� QEB� KRJ?BO� LC�@I>RPBP� 'Q� >IPL�

DFSBP� PLJB�>PVJMQLQF@P� RKABO� @BOQ>FK� FKFQF>I�@LKAFQFLKP� 2EB� PB@LKA� M>OQ� ABSBILMP� >IDL�

OFQEJP� CLO� DBKBO>QFKD�AFPQFK@Q� JLABIP� LC�MOLMLPFQFLK>I� CLOJRI>P� TEBK� QEB� S>OF>?IBP� @>K�

?B� MBOJRQBA

���� ,J?H�JLI<F?GM

_ � 1FJMIFCV� QEB� @LRKQFKD� �� 2EBLOBJ� ���� ALBP� DFSB� >K� BU>@Q� @LRKQ�� ?RQ� FK� ALR?IV�

BUMLKBKQF>I� QFJB� 'Q� FP�BUMB@QBA� QE>Q� QEBPB� CLOJRI>P�@>K� ?B�PFJMIFCFBA�PFDKFCF@>KQIV��

>Q� IB>PQ� QL�>�PFKDIV�BUMLKBKQF>I�KRJ?BO�LC�QBOJP

_ �  BQQBO� QEOBPELIAP� �� 'K� #NR>QFLK� ���� TB� CLRKA� QEB� ALJFK>QFKD� QBOJ� LC� QEB� PRJ�

J>QFLK�� >KA� QEFP� D>SB� RP� >K� B>PV� RMMBO� ?LRKA� #>@E� PR@@BPPFSB� QBOJ� TFII� DFSB� >�

?BQQBO� >KA� ?BQQBO� >MMOLUFJ>QFLK� QL� QEB� CRK@QFLK� >KA� QEBOBCLOB� ?BQQBO� ?LRKAP� LK�

QEB� QEOBPELIA

��
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_ � -QEBO� JLABIP� �� 2ELRDE� QEB� PQRAV� LC� QEB� PBIB@QFLK� JLABIP� CLO� IFQBO>IP� EBIMBA� FK�

>K>IVWFKD� PBIB@QFLK� LC�@I>RPBP�� TB� LKIV� >AAOBPPBA� QEB� I>ODBO� @LRKQFKD� MOL?IBJ� LC�

QEB�TELIB� CLOJRI>�RPFKD� QEB�PQ>KA>OA� IFQBO>I�PBIB@QFLK�JLABI� -QEBO�JLABIP�TLRIA�

MOLAR@B�JLOB�@LJMIBU�PRJJ>QFLKP�� ?RQ� MOLDOBPP� FK� QEB� MOBSFLRP� QTL�>OB>P�TLRIA�

EBIM� FK� QEB�>K>IVPFP� EBOB

_ � -QEBO� PVKQ>U� �� 2EB� OBPRIQ� LC�PB@QFLK� ���� FP� FKQBOBPQFKD� !>K� TB� DBKBO>IFWB� QEFP�

OBPRIQ� IFHB� QE>Q� CLO� H�!,$1�2�� 'P� QEBOB� >� DBKBO>I� PLIRQFLK� QL� QEB� KLK�IFKB>O� PVP�

QBJP�LK� >K� >O?FQO>OV�KRJ?BO�LC�S>OF>?IBP�J�� �P�JBKQFLKBA�� QEB� >MMOL>@E� QEBOB� FP�

EFDEIV� FKQO>@Q>?IB� BSBK� TFQE� QEB� >FA� LC�@LJMRQBO� >IDB?O>� >IDLOFQEJP� �� MOLJFP�

FKD�>MMOL>@E� QE>Q� J>V�KLQ� FKSLISB�PL�JR@E� @LJMRQ>QFLK� FP� JRIQFS>OF>QB�*>DO>KDB�

'KSBOPFLK�� TEF@E� @>K� BUQO>@Q� @LBCCF@FBKQP� AFOB@QIV� COLJ� PR@E� PVPQBJP� LC�BNR>QFLK��

P� TFQELRQ� E>SFKD� QL� PLISB� QEB� PVPQBJ� LO� BIFJFK>QB� S>OF>?IBP� CFOPQ� RPFKD� %OLB?KBO�

?>PBP

_ � -QEBO�,.�@LJMIBQB�MOL?IBJP���!,$1�2�FP�KLQ� QEB�LKIV�,.�@LJM'BQB�MOL?IBJ�QE>Q�

BUEF?FQP� >� PE>OM� QEOBPELIA� 2EB� M>OPFJLKFLRP� OBAR@QFLKP� QE>Q� BPQ>?IFPE� E>OAKBPP�

CLO�f@LRKQFKDg�@LJMIBUFQV�@I>PPBP�@LRIA�MLPPF?IV�?B�>MMIFBA�QL�QEB�AR>I�MOL?IBJ�EBOB�

QL� MOLSFAB�@LRKQFKD�>KA� QEOBPELIA� FKCLOJ>QFLK�CLO� QEBPB�LQEBO�MOL?IBJP

_ � 1VJJBQOV� �� .LIV>� BKRJBO>QFLK� FP� PL� PR@@BPPCRI� >Q� BKRJBO>QFLK� TFQE� OBPMB@Q� QL�

PVJJBQOFBP�� ?RQ�QEB�RKFNRB�OBMOBPBKQ>QFSBP�LC�QEB�@I>PPBP�TEF@E�>OB�@LRKQBA�>OB�KLQ�

@LKPQOR@QBA� �� TELIB� QEBLOV�LC�.LIV>� BKRJBO>QFLK� DFSFKD�@LKPQOR@QFLKP� KBBAP� QL�

?B�ABSBILMBA� >P� LMMLPBA� QL�>A�EL@�JBQELAP� CLO�B>@E� MOBPBKQ>QFLK�LC�>�DOLRM

��
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"� �@EIFLMQ>P� 1BQQFKD� QTL� S>OF>?IBP� >Q� >� QFJB�VFBIAP� >� KBT� ILTBO�?LRKA� CLO�
O>KALJ���1�2� 'K� (FC7998=B;G� C:�H<9� +MADCG=IA� CB� ,<9CFM� C :��CADIH=B;
�
M>DBP�������� ����

"FJFQOFP��@EIFLMQ>P� *LTBO� ?LRKAP� CLO� O>KALJ���1�2� SF>�AFCCBOBKQF>I�BNR>�
QFLKP� ,<9CF9H�� �CADIH�� +7=�
� ������������������ ����� .E>PB� QO>KPFQFLKP� FK�
@LJ?FK>QLOF>I�MOL?IBJP� �2OFBPQB�� �����

(RODBK� �SBKE>RP� >KA� ">SFA� �� .I>FPQBA� %BKBO>I� >IDLOFQEJP� CLO� MBOJRQ>�
QFLKP�FK�BNR>QFLK>I�FKCBOBK@B� #CIFB5@�C:��IHCA5H98�*95GCB=B;
����������������
�����

,LD>��ILK�>KA�(LBI�&�1MBK@BO� ,<9�DFC656=@=GH=7�A9H<C8�� (LEK�5FIBV���1LKP�
'K@��,BT�7LOH�� �����5FQE�>K�>MMBKAFU�?V�.>RI�#OALP����5FIBV�'KQBOP@FBK@B�
.R?IF@>QFLK

*>ROBKQ� �ILKPL� >KA� 0BKB� 1@ELQQ� *5B8CA� ;9B9F5H=CB� C:�HF99G�� )IRTBO� ���
@>ABJF@� .R?IFPEBOP��  LPQLK�� +��� ����� 0>KALJ� DBKBO>QLOP� FK� @LJMRQBO�
P@FBK@B

+>KFKAO>��DO>T>I�>KA�2ELJ>P�2EFBO>RC�2EB� LLIB>K�FPLJLOMEFPJ�MOL?IBJ�
'K���H<��BBI5@�+MADCG=IA�CB��CIB85H=CBG�C :��CADIH9F�+7=9B79� ��IF@=B;HCB
�
-,
� �����
� M>DBP� �������� '###� !LJMRQ� 1L@� .OBPP� *LP� �I>JFQLP�� !���
����

1Q>KIBV� ROOFP� >KA� 1FJLK� *BB� 2>OPHFgP� EFDE� P@ELLI� FABKQFQFBP� �A9F�� %5H<��
%CBH<@M
� ����������������� ����

 �  LO@EBOQ�� "� 0>KG>K�� >KA� $� 1QBME>K� -K� QEB� @LJMRQ>QFLK>I� @LJMIBUFQV�
LC�PLJB�@I>PPF@>I�BNRFS>IBK@B� OBI>QFLKP�LK� LLIB>K�CRK@QFLKP� ,<9CFM��CADIH��
+MGH�
� ��������������� ����

 BI>FA�  BKE>JLR� >KA� *>HEA>O� 1>FP� 2O>@Q>?FIFQV� QEOLRDE� PVJJBQOFBP� FK�
MOLMLPFQFLK>I�@>I@RIRP� #�� �IHCA5H�� *95GCB�
� �������������� ����

,>AF>�!OBFDKLR�>KA�&BOSB�">RAB� 1>QFPCF>?FIFQV�QEOBPELIA� CLO� O>KALJ�6-0��
!,$� CLOJRI>P� �=G7F9H9��DD@�� %5H<�
� ������������� ����

#� +� !I>OHB�� 2� $FIHLJ�� >KA� 1� (E>� #UMILFQFKD� PVJJBQOV� FK� QBJMLO>I�
ILDF@�JLABI�@EB@HFKD� 'K� �CADIH9F�5=898�J9F=:=75H=CB� ��@CIB85
� �����
� M>DBP�
��������1MOFKDBO��  BOIFK�� ����
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