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 N P@LNCAC�A �� B@�NKG�D M

��� �
��

�
�� �
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���� � � ���

�/ N OLN�F��KFD� KD NI[K@L OCLML BA@AG BKFRAGC�� FRLJLA�I�/ D�A� N OLN��
F��KFD� KD NI[K@L �R� @AEAC�H �/ �R� @AEAC�H 
/ BKRPQLA� R�[K eN FRPQLA
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OCLML �f$
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		� � ����
�LM RAJMK N�GADS/ BKRPQACCIA KGCKBL@L�AD@�QAFM�A @AEAC�H FKNBLGLaD$
NI[�@LH ��	 � � � �	/ BKRPQLA� �O NDK@KJK @AEAC�H BA@NKA�

�KRAA FRKTCI� HNRHADFH FRPQL\/ MKJGL NFA MK@C� @LOR�QCI/ � @AEA�
C�A KMLOINLADFH bRR�BD�QAFMK\ ]PCMV�A\/ D�A� GNKHMK�BA@�KG�QAFMK\ � �A�
@K�K@]CK\ X;>Y� �LTGLH bRR�BD�QAFMLH ]PCMV�H/ CA HNRHaWLHFH DKTGA�
FDNACCK BKFDKHCCK\/ ��AAD BKRaFL/ B@�QUA� N Ra[K� BL@LRRARKJ@L��A BA�
@�KGKN Q�FRK BKRaFKN MKCAQCK/ L FP��L NIQADKN BK NFA� BKRaFL� @LNCL
CPRa�

�PCMV��/ OLGLCCIA G�]]A@ACV�LRSCI�� P@LNCAC�H��/ PGK[CK F@LNC��
NLDS/ @LORLJLH �Z N @HGI �K@LCL� �RJK@�D� BKFD@KAC�H @AEAC�H LNDKCK��
CKJK G�]]A@ACV�LRSCKJK P@LNCAC�H N N�GA @HGL �K@LCL [IR @LO@L[KDLC
���� �KNLRANFMK\ X88Y � PFKNA@EACFDNKNLC N @L[KDA XgY� 
LCCI\ LRJK@�D�/
MLM KG�C �O NL@�LCDKN DAFDL ?ACRANA/ E�@KMK B@��ACHADFH GRH CLZKTGAC�H
�CDAJ@�@PA�IZ FRPQLAN F�FDA� G�]]A@ACV�LRSCIZ P@LNCAC�\� �A KJ@LC��
Q�NLH K[WCKFD� �KTCK B@AGBKRKT�DS/ QDK @AEAC�H P@LNCAC�H ��� ��AaD
KFK[ACCKFD� B@� � � �� �IB�EA� BA@NIA QRACI @HGKN �K@LCL ]PCMV�\ �/
FKKDNADFDNPaW�Z @AEAC�H� ���$
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�� � � � �

�PCMV�H 	/ @AEAC�A P@LNCAC�H ���/ HNRHADFH bRR�BD�QAFMK\ ]PCMV�A\
NDK@KJK BK@HGML/ B@AGFDLN��K\ N N�GA X8:/ JR� gY$

	��� �	� �
����� �	� � �

����� �	� � �
� ���� �� � ��

JGA ���� c bRR�BD�QAFMLH ]PCMV�H �A\A@ED@LFFL/ L �	 c B@K�ONKRSCI\ BL�
@L�AD@� ?A@�KGI ���� � OCLQAC�H MKCFDLCD �/ �/ � � � KB@AGARHaDFH P@LN�
CAC�A� ���� �PCMV�H

���� �	� �

�
����� �	� � �

����� �	� � �

�

� 
	 ����

HNRHADFH bRR�BD�QAFMK\ ]PCMV�A\ QADNUA@DKJK BK@HGML� �PCMV�H �/ MLM @A�
EAC�A P@LNCAC�H ���/ �KTAD ��ADS BKRaFL DKRSMK NDK@KJK BK@HGML/ FRAGK�
NLDARSCK/ N BL@LRRARKJ@L��A BA@�KGKN KCL �KTAD ��ADS DKRSMK GNL BKRa�
FL/ B@�QUA� FP��L NIQADKN N C�Z GKRTCL [IDS @LNCL CPRa� �O @LORKTAC�\
���� FRAGPAD/ QDK NIQADI N DKQMA � � � ]PCMV�\ �/ FKKDNADFDNPaW�Z @AEA�
C�H� :�_/ CA @LNCI CPRa � BKBL@CK B@KD�NKBKRKTCI� �LB@��A@/ ]PCMV�H
�� N DKQMA � ��AAD NIQAD @LNCI\ 

�
����� mDK KOCLQLAD/ QDK FPWAFDNP�

AD DKQML �	 	� �/ N MKDK@K\ ]PCMV�H �� ��AAD BKRaF F NIQADK� @LNCI�
������� �G�CFDNACCI\ NKO�KTCI\ @HG �K@LCL F GLCCI� NIQADK� c bDK
@HG �K@LCL ]PCMV�� �� eNKO�KTCK/ F G@PJ�� OCLQAC�A� 
	f� �AJMK BKML�
OLDS/ QDK OCLQAC�A 
	 KFDLUADFH CA�O�ACCI�� ��FDA�L `ACKCL�`A\RAFL �
P@LNCAC�A e:f �CNL@�LCDCI KDCKF�DARSCK OL�ACI CAOLN�F��K\ BA@A�ACCK\
� CL ��� �RAGKNLDARSCK/ AFR� ���� c @AEAC�A P@LNCAC�H/ DK � ����� c @A�
EAC�A P@LNCAC�H� �LM RAJMK OL�AD�DS/ DLMLH OL�ACL bMN�NLRACDCL OL�ACA
	 CL �	/ D�A� BA@AZKGP KD �� M �� e�/ FKKDNADFDNACCK/ KD �� M ��f� �PCMV�H
���� c QUADCLH/ FRAGKNLDARSCK/ ]PCMV�� ����� � ������ B@�CLGRATLD KGCK�
�P KGCKBL@L�AD@�QAFMK�P FA�A\FDNP ]PCMV�\ ����� �	�/ F�� KOCLQLAD/ QDK
N BL@LRRARKJ@L��A BA@�KGKN ]PCMV�H ���� � �	� ��AAD GNL BKRaFL NDK@K�
JK BK@HGML F B@KD�NKBKRKTCI�� NIQADL�� � KG�CLMKNI� OCLQAC�A� 
	�
�CIZ BKRaFKN ]PCMV�H ���� � �	� ��ADS CA �KTAD/ DLM MLM HNRHADFH bR�
R�BD�QAFMK\ ]PCMV�A\ QADNUA@DKJK BK@HGML� LM�� K[@LOK�/ BKRPQLA�/ QDK

i_



]PCMV�� �� � �� F KG�CLMKNI� OCLQAC�A� 
	 K[@LOPaD KGCK KGCKBL@L�AD�
@�QAFMKA FA�A\FDNK @AEAC�\� �CLRKJ�QCK GKMLOINLADFH/ QDK ]PCMV�� �� �
�� K[@LOPaD �CKA KGCKBL@L�AD@�QAFMKA FA�A\FDNK @AEAC�\/ � N @AOPRSDLDA
MLTGK�P OCLQAC�a 
	 FKKDNADFDNPaD GNL KGCKBL@L�AD@�QAFM�Z @AEAC�H�
�DLM/ �I BKRPQ�R� GNL GNPZBL@L�AD@�QAFM�Z @AEAC�H� 
LCCIA @AEAC�H
KDR�QCI KD @AEAC�\ P@LNCAC�H �
�/ DLM MLM BKFRAGC�A HNRHaDFH bRR�BD��
QAFM��� ]PCMV�H�� NDK@KJK BK@HGML X;>/ 8:Y�

�GCK�P OCLQAC�a � �KJPD FKKDNADFDNKNLDS CAFMKRSMK eCA [KRAA D@UAZf
OCLQAC�\ 
	/ FRAGKNLDARSCK/ GK EAFD� @LOR�QCIZ KGCKBL@L�AD@�QAFM�Z FA�
�A\FDN @AEAC�\ �KJPD FKKDNADFDNKNLDS KGCK�P OCLQAC�a bCA@J�� �� �L�
B@��A@/ M@K�A D@�JKCK�AD@�QAFMKJK @AEAC�H ���� FPWAFDNPaD QADI@A bR�
R�BD�QAFM�Z @AEAC�H F bCA@J�A\ � � ��

�RPQL\ � � �
�� @LFF�LD@�NLADFH LCLRKJ�QCK� �LB@��A@/ B@� � �
���� F�FDA�L �	� ��AAD FRAGPaW�A @AEAC�H h �� 	� � �R� �� 	� �$

�� �� � � 


�
� �� �


�
�


�
� �� � �

	 � ��

�� �
��
�


�

	� �� � � ��

�

 �
	 � �
	� � �

�

��

 �
	 �
�
	 � ����

�� �� � � 


�
� �� � � 
�

�


�
� �� � �

	 � ��

�� � � ��
�


�

	� �� � � ��

�

 �
	 � �
	� � �

�

��

 �
	 �
�
	 � ����

�� �� � � 


�
� �� �

�


���
�
��

�		
	 � �����

�� �


�


�
�
��
� �� � � ����
	
 �

	 � ������
	 � �
���

�����
�

�� � ���
	 � 
�

��
� � �



�

 �
	 �

�
�





 �
	 �

�	�

�
		

	 �

������

�	�
��
� �

�� �� � � 


�
� �� � �

�


���
�
��

�		
	 � �����

�� � � 

�


�
�
��
� �� � � ����
	
 �

	 � ������
	 � �
���

�����
�

�� � ���
	 � 
�

��
� � �



�

 �
	 �

�
�





 �
	 �

�	�

�
		

	 �

������

�	�
��
�

ii



?KNDK@HH B@KNAGUACCI\ NIEA LCLR�O/ RAJMK PN�GADS/ QDK � N bDK� FRP�
QLA QADI@A CAD@�N�LRSCIZ @AEAC�H F�FDA�I edf BK@KTGLaD GNL GNPZBL�
@L�AD@�QAFM�Z FA�A\FDNL @AEAC�\$ @AEAC�H ; � 8 FKKDNADFDNPaD KGCK�P
FA�A\FDNP/ L @AEAC�H : � < c G@PJK�P� ?@K�ONKRSCI�� BL@L�AD@L�� FCKNL
HNRHaDFH 
	 � �	�

& ���'���� (��)���%

�IEA �I NFUA N@A�H JKNK@�R� K @AEAC�HZ P@LNCAC�H e:f� 
A\FDN�DARSCK/
B@�NAGUACCIA NIEA @AEAC�H KB@AGARHaD NAR�Q�CP FMK@KFD� ��/ L/ FRAGK�
NLDARSCK/ � FL�P MKK@G�CLDP �� @LAMDK@�H GN�TAC�H �KTAD [IDS RAJMK
BKRPQACL �O NDK@KJK P@LNCAC�H F�FDA�I e8f$

�� � ���� � � � ���� ����


RH NIQ�FRAC�H ��� FRAGPAD NKFBKRSOKNLDSFH ]K@�PRK\ egf F OL�ACK\ N
CA\ � CL ��
	� ?KFRA BKGFDLCKNM� BKRPQACCKJK OCLQAC�H ��� P@LNCAC�A e;:f
B@��AD N�G$
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�L�AD��/ QDK B@� CPRANIZ OCLQAC�HZ MKb]]�V�ACDKN �� � �� BKRPQLaDFH
B@KFDIA LRJA[@L�QAFM�A D@LAMDK@��/ BKRCI\ FB�FKM MKDK@IZ B@�NAGUAC N
@L[KDA X;<Y�

� MLQAFDNA B@��A@L B@�NAGUA� P@LNCAC�H D@LAMDK@�\ GN�TAC�H/ MKDK@IA
FKKDNADFDNPaD KDGARSCI� @AEAC�H�/ BKRPQACCI� GRH � � ���� � � �
����

�LM CAD@PGCK BKMLOLDS/ N FRPQLA @AEAC�H ; P@LNCAC�A e;<f FNKG�DFH
M @LNACFDNP �� � �� �CI�� FRKNL��/ BKRPQLA� �ONAFDCKA B@H�KR�CA\CKA
GN�TAC�A BK KGCK\ �O MKK@G�CLDCIZ KFA\ F B@K�ONKRSCK\ BKFDKHCCK\ bCA@�
J�A\ �� �L�AD��/ QDK bDK @AEAC�A FPWAFDNPAD B@� Ra[IZ OCLQAC�HZ � �
�/ QDK CABKF@AGFDNACCK N�GCK �O FL��Z P@LNCAC�\ GN�TAC�H e8f� mDKD TA
@AOPRSDLD RAJMK BKRPQLADFH � �O F�FDA�I edf�


RH @AEAC�H 8 P@LNCAC�A e;<f B@�NKG�DFH M N�GP $
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LM�� K[@LOK�/ OGAFS D@LAMDK@�A\ GN�TAC�H KMLOINLADFH bRR�BF� �RA�
GPAD/ KGCLMK OL�AD�DS/ QDK @ALRSCKA GN�TAC�A �KTAD B@K�FZKG�DS CA K[H�
OLDARSCK BK NFA�P bRR�BFP/ bDK [PGAD OLN�FADS KD GNPZ B@K�ONKRSCIZ BL@L�
�AD@KN/ KGC�� �O MKDK@IZ �KTCK FQ�DLDS BKFDKHCCPa bCA@J�� ��

	@LNCAC�A D@LAMDK@�� N FRPQLA @AEAC�\ : � < �KTAD [IDS OLB�FLCK
KGCK\ K[WA\ ]K@�PRK\ $�

�� �
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�
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��
�� � 
	���� � 
	�

� � ��

�QAN�GCK/ QDK OGAFS DKTA @ALRSCIA GN�TAC�H NKO�KTCI DKRSMK CL KD�
GARSCIZ PQLFDMLZ D@LAMDK@�� N OLN�F��KFD� KD CLQLRSCIZ GLCCIZ/ MKDK�
@IA KB@AGARHaDFH OCLQAC�H�� bCA@JAD�QAFMK\ MKCFDLCDI � � CLQLRSCI�
�K�ACDK� N@A�AC� �	� ?KRCI\ LCLR�O NKO�KTCIZ GN�TAC�\ D@A[PAD KD�
GARSCKJK @LFF�KD@AC�H� 
RH CPRANKJK OCLQAC�H bCA@J�� � � 
	n9 P@LNCA�
C�A GRH KGCK\ �O NADNA\ D@LAMDK@�� �KTAD [IDS B@AK[@LOKNLCK M N�GP$

�� � �

�
� � ��

�

�
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�

�����

�

QDK BKRCKFDSa FKNBLGLAD F D@LAMDK@�A\/ BKRPQACCK\ CL�� @LCAA X;gY� �QA�
N�GCK/ GRH FPWAFDNKNLC�H @ALRSCIZ GN�TAC�\ OGAFS CAK[ZKG��K/ QDK[I �
KFDLNLRKFS �ACSEA CPRH NK NFA N@A�H GN�TAC�H� �K@�PRI ���� MLM @LO �
KB�FINLaD DLMKA @AEAC�A�

�LM CAD@PGCK N�GADS/ P@LNCAC�A D@LAMDK@�\ GN�TAC�H N FRPQLA @AEA�
C�\ g � _ [PGAD ��ADS DLMPa TA FD@PMDP@P MLM � N @LFF�KD@ACCK� FRPQLA
@AEAC�\ : � </ BKbDK�P MKCM@ADCI\ N�G P@LNCAC�H OGAFS CA B@�NKG�DFH�

* +���+�'��� ����)(���%
�,��+�������"��'�� ��$����

�[W�A @AEAC�H F�FDA�I `ACKCL�`A\RAFL �ONAFDCI DKRSMK N �CDAJ@�@P�
A�IZ FRPQLHZ X8<Y/ N KFDLRSCIZ FRPQLHZ CA DKRSMK QADI@UAZ�/ CK GLTA �
D@UAZBL@L�AD@�QAFM�A DKQCIA @AEAC�H BKML CA CL\GACI�

� �CDAJ@�@PA�IZ FRPQLHZ @AEAC�H eDKQCAA/ ]PCMV�� � � ��f HNRHaD�
FH KGCKOCLQCI�� ]PCMV�H�� CL NFA\ MK�BRAMFCK\ ��BRKFMKFD�� �LORLJLH
GLCCIA @AEAC�H N KM@AFDCKFDHZ DKQM� F�CJPRH@CKFD�/ BKRPQLA� @HGI �K�
@LCL/ MKb]]�V�ACDI MKDK@IZ OLN�FHD KD D@UAZ B@K�ONKRSCIZ BL@L�AD@KN

i`



eQADNUA@DI\ BL@L�AD@ KB@AGARHAD BKRKTAC�A DKQM� F�CJPRH@CKFD�f� � CA�C�
DAJ@�@PA�IZ FRPQLHZ F�FDA�I `ACKCL�`A\RAFL @LORKTAC�H @AEAC�\ N KM�
@AFDCKFDHZ F�CJPRH@CIZ DKQAM KMLOINLaDFH BF��@HGL�� � �KJPD NMRaQLDS
N FA[H MLM RKJL@�]�I/ DLM � QRACI F G@K[CI��/ �@@LV�KCLRSCI�� � GLTA
MK�BRAMFCI�� FDABACH�� �� 
LCCIA @AEAC�H/ MLM [IRK CAGLNCK GKMLOL�
CK X8gY/ HNRHaDFH CA ]K@�LRSCI��/ L GA\FDN�DARSCI�� @AEAC�H��/ DLM MLM
��AaD CACPRANK\ @LG�PF FZKG��KFD�� ?@KLCLR�O�@KNLDS ZL@LMDA@ BKNAGA�
C�H @AEAC�\ N KM@AFDCKFDHZ F�CJPRH@CIZ DKQAM � BKFD@K�DS QLFDCIA @AEA�
C�H N N�GA @HGKN �K@LCL PGLUADFH F BK�KWSa LCLR�OL ?ACRANA Xg/ _/ >/ 8_Y�

?@AGBKRKT��/ QDK N KM@AFDCKFD� KFK[K\ DKQM� �	 @AEAC�H F�FDA�I e8f
FD@A�HDFH M [AFMKCAQCKFD� MLM � � ���� � �	�

� � � � �	�� � �	�
	� �FR� � �

 c VARIA Q�FRL/ DK BKGFDLCKNML @LORKTAC�\ N�GL$

� � ����� �	�
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BKONKRHAD FNAFD� F�FDA�P G�]]A@ACV�LRSCIZ P@LNCAC�\ M �CKTAFDNP BK�
FRAGKNLDARSCK @AELA�IZ R�CA\CIZ LRJA[@L�QAFM�Z F�FDA� CL MKb]]�V��
ACDI � � �� � K[WA� FRPQLA DKQCIA @AEAC�H N N�GA @HGKN �K@LCL NKO�KT�
CK BKRPQ�DS/ DKRSMK @AE�N [AFMKCAQCKA Q�FRK F�FDA� e���� �f� � DK TA
N@A�H @AEAC�A MKCAQCKJK Q�FRL F�FDA� BKONKRHAD BKRPQ�DS @AEAC�H F DKQ�
CKFDSa GK ��������� ?KFRAGKNLDARSCKA @AEAC�A R�CA\CIZ LRJA[@L�QAFM�Z
F�FDA� �KTAD [IDS B@KNAGACK CL m�� F BK�KWSa F�FDA�I MK�BSaDA@CK\
LRJA[@I� �GCLMK GRH BKGK[CK\ LNDK�LD�OLV�� CAK[ZKG��K B@AGNL@�DARSCK
KB@AGAR�DS OCLQAC�H MKCFDLCD �/ / �� � �	 � CK�A@L F�FDA�/ GADA@��CLCDI
MKDK@IZ @LNCI CPRa� mD� F�FDA�I FKKDNADFDNPaD DA� FDABACH� � eQLFDK CL�
OINLA�I� @AOKCLCFL��f/ N MKb]]�V�ACDLZ B@� MKDK@IZ �KJPD BKHNRHDSFH
CKNIA B@K�ONKRSCIA BL@L�AD@I�

�PWAFDNPaD GNL @LOR�QCIZ D�BL BKNAGAC�H @AEAC�\ F�FDA�I `ACKCL�
`A\RAFL N KM@AFDCKFD� F�CJPRH@CKFD� X>/ JR� dY$
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� /

 � ��/  � ��/
�� � ���� � �/ �� � �� eB@K�ONKRSCKf/

�	 � ��/ �	 � �
� /
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�

�CLQAC�H BA@A�ACCK\ � K[KOCLQLaD @AOKCLCFI$ � � �� FKKDNADFDNPAD
�	/ � � � eN �����	 � f FKKDNADFDNPAD DK�P/ QDK NAGPW�\ QRAC B@KBK@�
V�KCLRAC B@K�ONKRSCK�P BL@L�AD@P ��� �FDLRSCIA OCLQAC�H � KB@AGARHaD
FDABAC� �/ L ��ACCK/ ���� GRH � � �	�� GRH �/ B@� MKDK@IZ BKHNRHaDFH CKNIA
B@K�ONKRSCIA MKb]]�V�ACDI eMLM @AEAC�H R�CA\CK\ F�FDA�I F CPRANI�
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