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.NMYRL 0qP L� �YMZOqWVYM YP � MP� 6 4LMQYQRP RL /Y�� PT L YP � MP� 6 ,PNLMOP ,PTLQm
�LVR � LVY Y Y�WRY L P Y� POP MLqL� ORP QPT SWVZO� PT RPOT YQPT 6

(L�P YNMYRLqLM Y � LWT qPVLNYT RP )4- 4LMQYQRP � 6 �YMRO� � /LVTP � 6 � OT� O L
2TqYM . 6 � LRP�Y � LVY Y Y�WRY L TLWT TWNLTZ 1PLT �YMY qP� P ZMY�YV�P 6 -Y�� SL� Y
� LWT qPVLNYT RY TYVY /YTTOWT . 6 3 6 RL 3LVP � ,PRMONP , 6 /WTOQYZZP � �WqOP / 6 /PTZY �
�LRMP �P�� SLOY � � LM� YQ + 6 ,Y� PT L (Y� OR 3 6 *q�� ORZ � PM NLMYM W� Y�MP�MOYRP
LT�Y 0qP RP ZMY�YV�P 6 +� NLMYV YP � LTTPYV RP )4- � YVNW� T ROMLZY� LQZL � PWZMPT OQROm
MLZY� LQZL qPQZMO�WOMYQ QY MLYVO�Y 0q 1YP RLTZL ZMY�YV�P 6

�PM SWVZO� P � RL�P YNMYRLqLM �WOZP LT� LqOYV� LQZL �Y �WQRY 0q 1YP /.�+* � TL� TWY
Y�WRY � Q 1YP T SP P ZMY�YV�P � ZY�� SL� Y � OQ�Y � LM� YQ �LQqOY QP )4- Q 1YP �PW�LTTL TORP
�PTT SX�LV 6
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. TW� LMTO� LZMOY SL W� Z SP� OqP O��PMZYQZL QY �SXTOqY ZL SPMOqY YZWYV 6 +� �YMZOqWVYM �
ZL� mTL RLROqYRP NMYQRL LT�PM 0qP QP LTZWRP RYT L� ZLQT1PLT TW� LMTO� SLZMOqYT RP 3PRLVP
�YRM1YP �*3 � RLTRL Y R SLqYRY RL �7 6 . OQqPM�PMY 0q 1YP RY TW� LMTO� LZMOY QP *3 MLm
TWVZY L� W� Y NMYQRL �WYQZORYRL RL � PRLVPT 6 2 � PRLVP qP� P qPQZL SWRP � SXQO� P RL
�YMZ SXqWVYT � YTTO� qP� P RL OQZLMY 0q 1PLT SL q�Y� YRP P 3PRLVP 3 SXQO� P *W� LMTO� SLZMOqP
�3**3 � 6 (L� ORP �Y TW� LMTO� LZMOY � ZPRPT PT � PRLVPT TW� LMTO� SLZMOqPT Y�MLTLQZY�
RO�LMLQ 0qYT qP� MLVY 0q 1YP YP *3 6 . �MOQqO�YV RLVYT � YV SL� RP qPQZL SWRP RL �YMZ SXqWVYT �
LTZ SY QP TLZPM RL UONNT 6 +� �YMZOqWVYM � P TLZPM RL U ONNT RP � PRLVP 3**3 qPQZ SL�
qOQqP NMYWT RL VO� LMRYRL �qOQqP � SPTPQT RL UONNT� � RO�LMLQZL� LQZL RP *3 � �WL qPQZL�
Y� LQYT W� � SPTPQ RL UONNT 6 2WZMY RO�LMLQ 0qY O��PMZYQZL QP qYTP RP 3**3 RL�Lm
TL �Y � OTZWMY RPT LTZYRPT YTTP qOYRPT � LVY TW� LMTO� LZMOY YPT � SPTPQT RL NYWNL L YPT
� SPTPQT RL U ONNT � q�Y� YRPT NYWNOQPT L � ONNTOQPT MLT� LqZO�Y� LQZL � qW� PT YWZP LTZYRPT
RL � YTTY T1YP qPQ�LqORPT qP� P q�YMNOQPT L QLWZMYVOQPT 6 +TZYT �YMZ SXqWVYT RLTL�� LQm
�Y� W� �Y� LV �WQRY� LQZYV QY �PTT SX�LV RLTqP� LMZY RY TW� LMTO� LZMOY QY LTqYVY RL
LQLMNOY RL -L� 	T 6


CGC�>C? �
C�=? � *W� LMqY��PT � TW� LM�PZLQqOYV � � PZLQqOYV LTqYVYM � 3PRLVP 3 SXQO� P
*W� LMTO� SLZMOqP � QLWZMYVOQPT � q�YMNOQPT 6
H� >=C? FD KDJ
=K@A =JBD � 4 SXTOqY RL �YMZ SXqWVYT +VL� LQZYMLT 6
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*W� LMT��� LZM� OT Y �WQRY� LQZYV ZP� Oq OQ Z�L YqZWYV Z�LPMLZOqYV ���TOqT 6 )Q �YMm
ZOqWVYM � TOQqL Z�L �7 	T � �WNL L�PMZT �Y�L � LLQ RPQL TZWR� OQN Z�L TW� LMT��� LZMOq
L� ZLQTOPQT P � Z�L *ZYQRYMR 3PRLV �*3 � 6 )QqVWROQN TW� LMT��� LZM� OQ Z�L *3 NLQm
LMYZLT Y NMLYZ Y� PWQZ P � � PRLVT 6 .� PQN YVV P� Z�LTL � Z�LML OT PQL Z�YZ OQ�PV�LT
Z�L � OQO�W� QW�� LM P � �YMZOqVLT YQR OQZLMYqZOPQT 6 -� OT � PRLV OT �QP�Q YT Z�L
3 OQO� YV *W� LMT��� LZMOq *ZYQRYMR 3PRLV �3**3 � 6 (WL ZP Z�L OQqPM� PMYZOPQ P� TWm
� LMT��� LZM�� YVV Z�L L�ZLQTOPQT �Y�L RO� LMLQqLT OQ MLVYZOPQ � OZ� Z�L *3 6 -�L � PTZ
ML� YM�Y� VL PQL � � L�PQR Z�L �YMZOqVLT qPQZLQZ � VOLT OQ Z�L U ONNT TLqZPM 6 �YMZOqWVYMV��
OQ Z�L 3**3 UONNT 	T TLqZPM Z�LML YML ��L RLNMLLT P� �MLLRP� ���L U ONNT �PTPQT� � OQ
qPQZMYTZ � OZ� Z�L *3 ��WTZ PQL� 6 .QPZ�LM RO�LMLQqL OT MLVYZLR � OZ� Z�L � ONNTOQP YQR
NYWNOQP � O�ZWML 6 -� OT MLTWVZT OQ Z�L �MLTLQqL P� � YTT LONLQTZYZLT �QP�Q YT q�YMNOQPT
YQR QLWZMYVOQPT 6 -�L VYZLM �YMZOqVLT � VY� Y �WQRY� LQZYV MPVL OQ Z�L �PTTO� VL ZLTZ P�
TW� LMT��� LZM� YZ Z�L -L� 	T TqYVLT 6
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� �JB>DF; �K	CD 

� 6� � MYQRL �QO�qY 0q 1YP 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

� 6r 2 � MP� VL� Y RY UOLMYM�WOY 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 �

� 6� S. VNL�MY *W� LMTO� SLZMOqY 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 �

� �D>ACG@?AD F= :;<=>KCA<D? ��
r 6� *W� LMqY��PT �WOMYOT 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 �r
r 6r *W� LMqY��PT �LZPMOYOT 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��

� �J�C>@�CJK@C F= �C;�= ��
� 6� /YTP .� LVOYQP 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 r7
� 6r /YTP Q 1YP .� LVOYQP 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 r�
� 6� �PZLQqOYV +TqYVYM 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 r�

� �=>?	D=? :;<=>?@A H=B>@KC? FD EDF=GD 
CF>	CD ��
� 6� *W� LMqY��PT �YMY **3 	T 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 �7
� 6r � SW� LMP �YMO �PQOqP L �L�Z �PQOqP 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 �r
� 6� �YMORYRLm, 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��
� 6� 2 3PRLVP 3 SXQO� Pm3**3 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��
� 68 2 *LZPM RL UONNT 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��
� 6� )QZLMY 0q 1YP LQZML �YWNOQPT L U ONNTOQPT 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 �8
� 6
 /�YMNOQPT 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��
� 6� � LWZMYVOQPT 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��

� 
 >DF; �K	CD = � =KC@A =JBD F= �
C>� @JD? = � =;B>CG@JD? �  A =!=A<GD ��
8 6� 4PM� Y �W� SLMOqY RYT 3YZMO�LT RL 3 OTZWMY RPT /�YMNOQPT L � LWZMYVOQPT 8r
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8 6r � MPRW 0q1YP RL /�YMNOQPT L � LWZMYVOQPT 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 8�
� �DJ?@F=>C �K	D=? � @JC@? �	
� � DBC �K	CD ��

. 6� �PZY 0q 1YP L /PQ�LQ 0q 1PLT 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 � �

. 6r � MP�MOLRYRLT 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 �r

. 6� -MYQT�PM� Y 0q1YP RL *W� LMTO� LZMOY 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��

 :;<=>KCA<D? �;@>CG = �=BD>@C G ��

� 6� / SYVqWVP RP �MPRWZP �
� 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��
� 6r *W� LMqY��P �WOMYV QY �PM� Y �� �� � 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��
� 6� /P��PQLQZL RL � YOPM PMRL� �YMY � � 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 �


� � HCGK; GD? C??D K@CFD? �C �J�C>@�CJK@C F= �C;�= ��
/ 6� -LM� P /OQ SLZOqP RL � QP qYTP .� LVOYQP 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��
/ 6r � MPRWZP � � QP qYTP .� LVOYQP 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
�
/ 6� -MYQT�PM� Y 0q1YP RL � YWNL �YMY � 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
�
/ 6� �YNMYQNLYQY QP qYTP Q 1YP .� LVOYQP 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
�

� 
DB=J@KCG � ?KCGC> 
�
( 6� �PZLQqOYV �� ����� 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
�
( 6r �PZLQqOYV � �� � !"# 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 


( 6� .WZP�YVPMLT RL $ �%� & 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
�
( 6� �PZLQqOYV � �'� !"# 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 �7

� � @C�DJCG@(C �K	CD FC? E CB>@(=? F= EC??C FD �
C>� @JD = � =;B>CG@JD 	�
+ 6� (OYNPQYVO�Y 0q 1YP RY 3YZMO� RL � YTTY ) 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 �r
+ 6r ( OYNPQYVO�Y 0q 1YP RY 3YZMO� RL � YTTY ) * 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ��

+ =,=> �=JK@C? 	�



��� ���� �� �

���	��� 
����

. TW� LMTO� LZMOY Y�YMLqLW QP qP� L 0qP RY R SLqYRY RL 
7 ��
 � L RLTRL LQZ 1YP ZL� mTL
RLROqYRP NMYQRL LT�PM 0qP QP LTZWRP RL Z SP� OqPT ZL SPMOqPT Y LVY YTTPqOYRPT 6 ��YMY TL
ZLM W� Y OR SLOY � QPT WVZO� PT r7 YQPT � Y �YTL RL RYRPT RP �*�./ *� OMLT� MLNOTZMY
Y�MP� O� YRY� LQZL �7 6777 YMZONPT MLVYqOPQYRPT Y ZLPMOYT RL qY��PT TW� LMTO� SLZMOqYT� 6
. TW� LMTO� LZMOY SL MLVL�YQZL QYT SYMLYT ZL SPMOqYT RL �SXTOqY qP� P qPT� PVPNOY � �SXTOqY RL
�YMZ SXqWVYT L ZLPMOY RL qPMRYT 6 �PM PWZMP VYRP � Y� LTYM RPT LT�PM 0qPT qPQTORLM SY�LOT �YMY
TL ZLQZYM �LMO�qYM ROMLZY� LQZL Y TW� LMTO� LZMOY � L� LT� LqOYV � QP 4LM� OVY� RLTRL PT
YQPT �7 � L QP /+,� �P �U/ � LTZ SY �MP� LZYRP �YMY P� LMYM QP YQP RL r77
� � Q 1YP � SY
�WYV�WLM L� OR �LQqOY L�� LMO� LQZYV ROMLZY RY � LT� Y YZ SL P � P� LQZP 6

2 �PM� YVOT� P RLTLQ�PV� ORP �YMY ML�MLTLQZYM Y TW� LMTO� LZMOY QP qPQZL� ZP RL ZLPm
MOYT RL qY��PT � LTZY� LVLqL �WL �YMZ SXqWVYT RL RO�LMLQZLT T� OQ T 1YP qPVP qYRYT QP � LT� P
�WVZO� VLZP � P �WL ZL� O�� VOqY 0q 1PLT �SXTOqYT �WQRY� LQZYOT 6 +� OTZL� MY� 1PLT ZYQZP �PM� YOT
�WYQZP �LQP� LQPV SPNOqYT �YMY TL qPQTORLMYM Y TW� LMTO� LZMOY O�� PMZYQZL QP �YQPMY� Y
YZWYV RY �SXTOqY 6 �Y� PT � LQqOPQYM �ML�L� LQZL YT �MOQqO�YOT � �WL TWNLML� Y TWY O� m
�PMZ �YQqOY QY LTqYVY RL LQLMNOY RY PMRL� RL -L� 	T 6

��� � ��
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���� �����

�� Y RYT � PZO�Y 0q 1PLT �YMY TL qPQTORLMYM Y TW� LMTO� LZMOY QY LTqYVY RL LQLMNOY RY
PMRL� RL -L� 	T SL Y c^d� �_�� �_a �r � � � �
 6 . T qPQTZYQZLT RL YqP� VY� LQZP RP NMW� P
RL NYWNL *� ��� � *� �r� � � ���� RLQPZYRYT �PM �� � � � L �  MLT� LqZO�Y� LQZL � RLm
� LQRL� RY LQLMNOY L� �WL T 1YP � LRORYT � qP� P ZY�� SL� RP qPQZL SWRP RL �YMZ SXqWVYT
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RP � PRLVP 6 �P qYTP RP � PRLVP �YRM1YP � RLQPZYRP NLQLMOqY� LQZL � LVY TONVY *3 � YT
ZM�LT qPQTZYQZLT Q 1YP TL �WQO�qY� � � OTZP SL � Q 1YP TL LQqPQZMY� L� QLQ�W� Y LTqYVY RL
LQLMNOY 6 �PM SL� � �WYQRP Y L�ZLQT 1YP TW� LMTO� SLZMOqY � SXQO� Y RP *3 SL qPQTORLMYRY �
YT qPQTZYQZLT YTTW� L� P � LT� P �YVPM L� W� Y LTqYVY �M SP� O� Y RL �7  � � L� 6 +TZY
LTqYVY SL q�Y� YRY RL \i �_k_ `\ c^d� �_�� �_a L NLMYV� LQZL SL RLQPZYRY �PM $� �PW
$ ��� � 6 . WQO�qY 0q 1YP qPQTZOZW O W� Y �PMZL � PZO�Y 0q 1YP �YMY qPQTORLMYM� PT P L�LOZP RY
TW� LMTO� LZMOY Y LTqYVYT RL LQLMNOYT RY PMRL� RL -L� 	T 6

��� � � ��� ��	� �� � ������� ��

+TZL �MP� VL� Y Y�YMLqL QP qPQZL�ZP RP � PRLVP �YRM1YP 6 �Y �YNMYQNLYQY RP *3
ZPRPT PT �WYM�T � V SL�ZPQT L � SPTPQT RL NYWNL ML�WLMORPT � LVY TO� LZMOY RL NYWNL *� ���
� *� �r� � � ���� � T1YP RL�QORPT OQOqOYV� LQZL qP� � YTTY QWVY 6 . T � YTTYT RLTZYT
�YMZ SXqWVYT Y Q SX�LV SYM�PML LTZ 1YP MLVYqOPQYRYT qP� P � LqYQOT� P RL �WL�MY RY TO� LZMOY
LVLZMP�MYqY � NLMYRP YZMY� SLT RL W� qY�� P LTqYVYM qPQ�LqORP qP� P � SPTPQ RL U ONNT 6 2
�PQZP �WQRY� LQZYV RP �MP� VL� Y RY � OLMYM�WOY SL �WL PT qY��PT LTqYVYMLT � YP qPQZM SYMOP
RPT � SPTPQT RL NYWNL L RPT V SL�ZPQT � Q 1YP LTZ 1YP ��MPZLNORPT� RL TP�MLML� NMYQRLT
qPMML 0q 1PLT MYROYZO�YT �YMY TWYT � YTTYT � PM QLQ�W� Y TO� LZMOY RP *3 6 . T qPMML 0q 1PLTMYROYZO�YT � ��� � �YMY Y � YTTY RP � SPTPQ RL U ONNT RO�LMNL� �WYRMYZOqY� LQZL 6 �PM SL� �
LTZY RO�LMN �LQqOY Q 1YP RL�LMOY TLM �SXTOqY � � SY �WL SL LT� LMYRP �WL P *3 Y�MLTLQZL W� Y
LTqYVY RL LQLMNOY � � � QY �WYV P � PRLVP Q 1YP qPQTZOZWY W� Y RLTqMO 0q 1YP RY QYZWML�Y 6 *L
qPQTORLMY� PT � � $� � Y � YTTY �SXTOqY RP � SPTPQ RL U ONNT � QY PMRL� � YOT �YO�Y L�
ZLPMOY RL � LMZWM�Y 0q 1PLT TLM SY �8
 �

� �� � � � � �� �� � � �  ! �� � � �� 6��
PQRL � SL Y � YTTY QWY ��WL Y�YMLqL QY �YNMYQNLYQY� �YMY P � SPTPQ RL UONNT � L ! SL
W� Y qPQTZYQZL YRO� LQTOPQYV RY PMRL� RL WQORYRL QY LTqYVY RL LQLMNOY 6 �YMY Q 1YP
� OPVYM WQOZYMOLRYRL � �� Q 1YP RL�L TLM � YOPM �WL YVNWQT �7� � L� 6 . TTO� � TL � SL RY
PMRL� RL $� � PT RPOT ZLM� PT L� �� 6�� T 1YP RY PMRL� RL �7�* � L� � L SL QLqLTT SYMOP W�
Y�WTZL ��MLqOTP� ZYV �WL

� �� " �7# � L� � $
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+TZL ZO� P RL TLQTO� OVORYRL QP �YVPM RPT �YM �Y� LZMPT VL�Y P QP� L RP h ]a�k\g _ `_
ld\]_]�cd_� L SL L� NLMYV qYMYqZLM SXTZOqP RL �WYV�WLM qY�� P LTqYVYM 6

�PM PWZMP VYRP � TL � LQTYM� PT �WL Q 1YP RL�LMOY L� OTZOM MY� 1YP �YMY ZYV Y�WTZL QPT
�YM �Y� LZMPT �ZY�� SL� q�Y� YRP RL �� ^\��c^d^o� � � RL�LM SXY� PT qPQqVWOM �WL �

� � �7� � L� $

(LTZY �PM� Y � QP�PT L�LOZPT �SXTOqPT Q 1YP OQqVW SXRPT QP *3 � RL�LMOY� TL � YQO�LTZYM L�
qPVOT 1PLT RL �YMZ SXqWVYT QY PMRL� RL -L� 	T QY LTqYVY RL LQLMNOY 6 .Z SL YNPMY � Y TPVWm
0q 1YP YP �MP� VL� Y RY � OLMYM�WOY � qPQTZOZW O Y �MOQqO�YV � PZO�Y 0q1YP �YMY qPQTORLMYM� PT
Y TW� LMTO� LZMOY Y �YO�YT LQLMNOYT 6 S+ O��PMZYQZL � LQqOPQYM �WL P �MP� VL� Y RY
� OLMYM�WOY SL Y�MLTLQZYRP RL � SYMOYT �PM� YT 6 �� Y RLVYT SL RO�LM �WL Q 1YP TL qP��MLLQRL
�WYV SL Y MY� 1YP RY RO�LMLQ 0qY LQZML Y LTqYVY RL WQO�qY 0q 1YP � $� � L Y LTqYVY RY �WL�MY
RY TO� LZMOY LVLZMP�MYqY RY PMRL� RL �77 � L� 6

��� �� ������ �����
�	 �������

.T L�ZLQT 1PLT RY SYVNL�MY RL �POQqYM SL T 1YP �PMZL� LQZL VO� OZYRYT � LVP ZLPML� Y RL
/PVL� YQm3YQRWVY ��
 6 +� qL 0q 1PLT Y ZYV ZLPML� Y TWMNL� TL � LM� OZOM� PT �WL Y�YML 0qY�YQZOqP�WZYRPMLT � L Q 1YP T SP qP�WZYRPMLT 6 . ORLOY SL � �YTOqY� LQZL L�ZLQRLM Y SYVNL�MY
RL �POQqYM SL � qW� PT NLMYRPMLT T 1YP RLQPZYRPT �PM ) � ) 	 L ) 		 � L OQqVWOM ZY�� SL� Y
�PTO� OVORYRL RL NLMYRPMLT �WL YQZOqP�WZL� � RLQPZYRPT �PM 
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2T SXQROqLT � �� � � � r � $$$$� TL ML�LML� Y �WYQZPT P� LMYRPMLT RL ZO�P 
 T1YP qPQTORLMYm
RPT 6 . T � YZMO�LT �� T1YP YT � YZMO�LT RL �YWVO ��YMY RLZYV�LT RY QPZY 0q 1YP �LM .� �LQROqL. � 6 2T P� LMYRPMLT � 
� T1YP YQZOTO� SLZMOqPT QPT SXQROqLT � �� � qP� P qPQTL� �W �LQqOY
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ZY�� SL� RP ZLPML� Y 6 2 qYTP � YOT TO�� VLT P qPMML qP� � � � �OTZP SL � qP� Y� LQYT
W� Y �Y� SXVOY RL NLMYRPMLT 
 	T� � ZL� mTL P �WL q�Y� Y� PT RL TW� LMTO� LZMOY �� � �
 6 .
SYVNL�MY � QLTZL qYTP Y�MLTLQZY Y LTZMWZWMY �

�
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 � 7 $ �� 6� �
�P ZL�ZP �Y� PT WZOVO�YM P �PM� YVOT� P �YTLYRP QY OR SLOY RL TW� LMLT�Y 0qP �YMY YT

ML�MLTLQZY 0q 1PLT RY SYVNL�MY �� 6� � � �WL �PO OQZMPRW� ORP � PM . 6 *YVY� L � 6 *ZMYZ�RLL ��
 6
�P /Y� SXZWVP r RL�QO� PT TW� LMqY��PT � ROMLZY� LQZL MLVYqOPQYRPT YP TW� LMLT�Y 0qP �L LTZWRY� PT qP� RLZYV�L RPOT ZO�PT RL TW� LMqY�� PT �WL RLTqML�L� LTqYVYMLT � LTm
� OQPMLT � L � SPTPQT RL NYWNL � � POT P P�� LZO�P SL qPQTZMWOM �YNMYQNLYQYT WVZOVO�YQRP PT
� LT� PT 6 �P /Y� SXZWVP � OQZMPRW� O� PT Y OR SLOY RL OQ�YMO �YQqOY RL NYWNL � �WL QPT � LMm
� OZL LTqML�LM Y �YNMYQNLYQY � YOT NLMYV �WL ML�MLTLQZY YT OQZLMY 0q 1PLT LQZML LTqYVYMLT �
� SPTPQT RL NYWNL L � SLM� OPQT 6 +TZLT RPOT qY� SXZWVPT qPQTZOZWL� W� Y �ML�L ML� OT 1YPRPT YT� LqZPT QLqLTT SYMOPT �YMY TL qPQTZMWOM Y LTZMWZWMY NLMYV RYT �YNMYQNLYQYT RPT
� PRLVPT TW� LMTO� SLZMOqPT 6 �P /Y� SXZWVP � P P�� LZO�P SL LTZY� LVLqLM qP� RLZYV�L � qP� P
T1YP RL�QORYT YT L�ZLQT 1PLT TW� LMTO� SLZMOqYT RP *3 � L� LT� LqOYV RP � PRLVP � SXQO� P 6
� SYMOPT YT� LqZPT RO�LMLQqOY� LTZL � PRLVP RP *3 � qP� P �PM L� L�� VP � Y QLqLTTORYRL RL
RPOT RW� VLZPT RL U ONNT 6 �P � PRLVP � SXQO� P Y�YMLqL ZY�� SL� W� Y TO� LZMOY ROTqMLZY
L NVP�YV q�Y� YRY �YMORYRLm, � RL NMYQRL O��PMZ �YQqOY �YMY P LTZWRP �LQP� LQPV SPNOqP
RLTZYT ZLPMOYT 6 (LROqY� PT LQZ 1YP LT� LqOYV YZLQ 0q 1YP �Y LTZMWZWMY RP TLZPM RL U ONNT � L
�Y RL�QO 0q 1YP RPT q�YMNOQPT L QLWZMYVOQPT 6 �P qY� SXZWVP TLNWOQZL �QYVO�Y� PT Y�MLTLQm
ZYQRP W� L�L�� VP OVWTZMYZO�P RY TL 0q 1YP RL q�P�WL �YMY Y �MPRW 0q 1YP RL QLWZMYVOQPT L
q�YMNOQPT QP -L�YZMPQ 6
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2 �PM� YVOT� P qMOYRP �PM . 6 *YVY� L � 6 *ZMYZ�RLL ��
 �YMY YT ML�MLTLQZY 0q 1PLT RY
SYVNL�MY TW� LMTO� SLZMOqY SL LT� LqOYV� LQZL SWZOV � �POT � LM� OZL TO�� VO�qYM YT TP� YT L
�WVZO� VOqY 0q 1PLT RYT � LT� YT L qPQTZMWOM YT �YNMYQNLYQYT RL W� Y �PM� Y TO�� VLT 6 �YMY
RL�QOM PT TW� LMqY��PT �MO� LOMP RL�L� PT OQZMPRW�OM Y QP 0q 1YP RL ich \]\ih_��a6 �PQZPT
RP TW� LMLT�Y 0qP T1YP RL�QORPT qP� P ZMO� VLZPT �� � � � �� � PQRL � � �� ML�MLTLQZY� YT
qPPMRLQYRYT WTWYOT RP LT�Y 0qPmZL�� P � � L �� T1YP �YMO SY�LOT RL � MYTT� YQQ �qPQZMY SXRYT
qP� LT� OQPMLT RL RWYT qP��PQLQZLT � �LM .� �LQROqL . � 6 �ch \]�_ghai T1YP �WQ 0q 1PLT RP
TW� LMLT�Y 0qP � �WL RL�L� TLM OQZLM�MLZYRYT qP� P T SLMOLT RL �PZ �LQqOYT QYT �YMO SY�LOT � L
��

� �� � � � �� � � � �� � � �� �� � � �� �	 �� � � ��� �� � � �� ��
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� �� �� �� �� � � �� ���
 �� � � �� �� ��� �� � $ �r 6��
+TZMWZWMYT YTTO� RL�QORYT T 1YP ML�MLTLQZY 0q 1PLT VOQLYMLT RY SYVNL�MY TW� LMTO� SLZMOqY

�TP� YT L �MPRWZPT RYT � LT� YT � T 1YP PWZMY �L� TW� LMqY�� PT� 6 �PM SL� � LTZYT ML�MLm
TLQZY 0q 1PLT T 1YP � L� NLMYV � MLRWZ SX�LOT 6 S+ �PTT SX�LV LVO� OQYM YVNW� YT RL TWYT qP��PQLQZLT
O��PQRP � SXQqWVPT PW �a^i �]_d^ �i6 �PM L�L�� VP �� � � 7 PW � � � 
 � qP� P �LML� PT
YROYQZL � �PRL� TLM qPQTORLMYRPT qP� P � SXQqWVPT 6 S+ O��PMZYQZL MLqPQ�LqLM �WL P
P�� LZO�P SL MLRW� OM P TW� LMqY�� P � � YT Q 1YP TWY RL� LQR �LQqOY RL � 6 �PM SL� � SL �PTT SX�LV
L��MLTTYM �WYV�WLM �YNMYQNLYQY TW� LMTO� SLZMOqY L MLQPM� YVO� SY�LV L� ZLM� PT RL TWm
� LMqY�� PT �WL TYZOT�Y 0qY� LTZLT RPOT �a^i �]_d^ �i6 S+ �PM LTZY MY� 1YP �WL RLROqY� PT
LT� LqOYV YZLQ 0q 1YP Y TW� LMqY�� PT �WL TYZOT�Y�L� LTZLT �a^i �]_d^ �i QP �WL MLTZY RP

��
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qY� SXZWVP 6
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 �� ��� �


(L�QY� PT �MO� LOMP YT qPPMRLQYRYT �� � �� � ���� �� 6 � TYQRP YT RLMO�YRYT QP
TW� LMLT�Y 0qP
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*O� OVYM� LQZL �� �� � � 7 6 �PMZYQZP �WYV�WLM �WQ 0q 1YP � RYT �YMO SY�LOT � � � TYZOT�Y� QYZWm
MYV� LQZL Y � LT� Y qPQRO 0q 1YP

�� ��� � 7 $ �r 6r�
)TZP SL � RL�L ZLM Y TLNWOQZL LTZMWZWMY

� � � �� � � � � � �� � � 	r�
 �� � � ��� �� � � �r 6��

�QPZL �WL T 1YP QLqLTT SYMOPT Y� LQYT ZM�LT qY��PT � � 
 � L � �YMY RL�QOM P TW� LMqY��P �
RO�LMLQZL RP TW� LMqY��P RL�QORP L� �r 6�� � �WL QLqLTTOZY�Y RL W� Q SW� LMP � L�
� YOPM RL qY��PT� 6 *W� LMqY��PT � �WL TYZOT�Y�L� LTZY qPQRO 0q 1YP T1YP q�Y� YRPT
ich \]�_ghai �cd]_di PW \i �_k_]\i6 �PRL� PT LTqML�LM P TW� LMqY�� P L� ZLM� PT RYT
qPPMRLQYRYT � TO�� VLT� LQZL L��YQROQRP L� T SLMOL RL � PZ �LQqOYT TWYT qP��PQLQZLT
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 � ��� �� � � �r 6� �

�
 �� � ��� �� � � � �
 �� � � � ���� �� ��� 
 �� � � 
 �� � �

� �
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�PZL �WL ZLM� PT ZO�P ��
 �� � PW �
 �� � � T1YP QYZWMYV� LQZL L�WO�YVLQZLT YP ZLM� PT

 �� � � � �WL T 1YP ONWYOT Y �LMP 6 2 TLNWQRP ZLM� P RY ONWYVRYRL � �PM PWZMP VYRP � � PRL
TLM LTqMOZP QY �PM� Y

� ���� �� ���� 
 �  �
r �� ��� 
 �� �� � $ �r 68�
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�PM SWVZO� P � RY qP�� PQLQZL � ZL� PT ZM�LT ZLM� PT � �WL �PRL� TLM TO�� VO�qYRPT
WZOVO�YQRPmTL �MP�MOLRYRLT RP .� �LQROqL . 6 . TTO�

� �� � ��� �� � � � �� � � � ���� �� ���� �� � �
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�PMZYQZP � P TW� LMqY��P �r 6�� QYT qPPMRLQYRYT �� � � � �� � ZL� Y �PM� Y
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�PRL� PT LTqML�LM P qPQ�WNYRP RL �r 6�� qPQ�WNYQRP Y �WQ 0q 1YP L Y �YMO SY�LV RL �PM� Y
OQRL� LQRLQZL
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PQRL RL�QO� PT �� � �  ��� �� 6 (Y � LT� Y �PM� Y �WL �� �� � � 7 � TL P�Z SL� � � �� � 7 6
+QZ 1YP �
 TYZOT�Y� � YQO�LTZY� LQZL Y qPQRO 0q 1YP
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 � 7 $ �r 6��

�PRL� PT YNPMY L��YQROM L� T SLMOL �r 6
� � PW qPQ�WNYM ROMLZY� LQZL �r 6�� �YMY P�ZLM� PT
�
 L� ZLM� PT RL �� � � � �� � � YTTO�

�
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 ��  ��� �� � �� �

� � � �� �  ���� ����� � �� � �
�
� �� �� ���� � �� �

�	r �� �
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	 r �� ����� �� �
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�L� PT LQZ 1YP �WL YT qPQRO 0q 1PLT WZOVO�YRYT �YMY RL�QOM PT TW� LMqY�� PT �WOMYOT MLYVm
� LQZL MLRW�L� PT NMYWT RL VO� LMRYRL 6 �+� ORLQZL� LQZL �r 6�� PW �r 6�� ZL� W� Q SW� LMP
� LQPM RL qP��PQLQZLT OQRL� LQRLQZLT �WL �r 6�� � �PM L� L�� VP � YT qP��PQLQZLT �� L
� T 1YP MLT� LqZO�Y� LQZL ���� L �� �� � L YTTO� RL� LQRLQZLT RY qP�� PQLQZL LTqYVYM 6�



��� �� ���� � 	 ��
� ����� � �� ��� �
���� �� ��

� MPRWZPT RL TW� LMqY�� PT �WOMYOT T 1YP QP�Y� LQZL TW� LMqY��PT �WOMYOT �
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*O� OVYM� LQZL � �YMY P �MPRWZP RL ZM�LT TW� LMqY��PT � ��� � � � �� ��� �� � �PRL� PT
WTYM P MLTWVZYRP �YMY RPOT � MLqWMTO�Y� LQZL � L P�ZLM �
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�� Y SWVZO� Y L�WY 0q 1YP LTqML�L� PT PT ZLM� PT QW� Y PMRL� LT� Lq SX�qY �WL RLO�Y L�� V SXqOZY
Y TO� LZMOY QPT SXQROqLT � � � � � 6� (Y � LT� Y �PM� Y �WL �MPRWZPT RL � 	T �LMO�qY� Y qPQROm
0q 1YP �r 6r� � �MPRWZPT �
�
 PW �
�
�
 �LMO�qY� Y qPQRO 0q 1YP �r 6�� 6 S+ QYZWMYV � LQTYM
L� �MPRWZPT RY �PM� Y �
� � L� ZLM� PT RY �YMO SY�LV � � Y� PT YVNW� YT � YQO�WVY 0q 1PLT
��YMY RLZYV�LT �LM .� �LQROqL � � P�ZL� PT
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2 TW� LMqY��P �
� �� Q 1YP SL �WOMYV ��WL � PRL TLM � OTZP TL P qP��YMY� PT qP� �r 6��
L �r 6�� � 6 �PM SL� � SL �PTT SX�LV � PTZMYM �WL TP� W� Y ZMYQT�PM� Y 0q1YP RL TW� LMTO� LZMOY
��LM .� �LQROqL . � � TWY qP��PQLQZL �� �� �� ZMYT�PM� YmTL qP� P RLMO�YRY �� � �
 6 (Y
� LT� Y �PM� Y � YT qP��PQLQZLT �� RPT �MPRWZPT � ��� L � ��� � � TL ZMYQT�PM� Y�
qP� P RLMO�YRY 6 . TTO� � ZL� PT W� Y OR SLOY RP ZO�P RL ZLM� PT �WL RL�L� Y�YMLqLM QY
�YNMYQNLYQY 6 �PM L� L�� VP � TP� YQRP TP�ML PT SXQROqLT � L qPQTORLMYQRP W� Q SW� LMP
YM� OZM SYMOP RL TW� LMqY�� PT � W� Y LTZMWZWMY qP� P

� � � � 
� � ����� �� �� � 	�� �� � � �
r� �� � ��� � �

� ! �� �� ��� � �� ����� � � $q $
 �r 6�7�

TLMOY TW� LMTO� SLZMOqY 6 ,LYV� LQZL � LTZY SL Y LTZMWZWMY � YOT NLMYV �WL TL �PRL qPQTm
ZMWOM � �WL qPQZ SL� Y� LQYT TW� LMqY��PT �WOMYOT � TW� LMTO� SLZMOqY L MLQPM� YVO� SY�LV �YT
qPQTZYQZLT T1YP TO� SLZMOqYT QPT SXQROqLT � � SY �WL PT �MPRWZPT RL TW� LMqY�� PT ZY�� SL�
T1YP TO� SLZMOqPT� 6 + TZY �YNMYQNLYQY SL �� YQO�LTZY� LQZL� TW� LMTO� SLZMOqY � SY �WL TWYT
qP��PQLQZLT T 1YP LTqPV� ORYT RYT qP��PQLQZLT RL PMRL� � YOT YVZY L� � L �� �WL TL
ZMYQT�PM� Y� qP� P RLMO�YRYT � L SL MLQPM� YVO� SY�LV � PM Q 1YP qPQZLM qPQTZYQZLT qP�
RO� LQT 1YP RL �PZ �LQqOY QLNYZO�Y QY � YTTY 6 (L �YZP � YT WQORYRLT �YMY � � �� �� L ! �� �
T1YP RLZLM� OQYRYT ROMLZY� LQZL Y �YMZOM RYT qP��PQLQZLT �� 6 +T� LqO�qY� LQZL

�� � 
 � �� YTTY�� � �� �� 
 � �� YTTY� � �! �� � 
 � � $

�PMZYQZP � ZLM� PT RP ZO�P ���� PW �PZ �LQqOYT RL PMRL� � YOT YVZY Q 1YP RL�LMOY� TLM
qPQTORLMYMRYT � �POT RL�LMOY� ZLM qPQTZYQZLT qP� RO� LQT 1YP RL �PZ �LQqOYT QLNYZO�YT
QY � YTTY � P �WL Y�MLTLQZYMOY �MP� VL� Y QY MLQPM� YVO�Y 0q1YP 6 -LM� PT RP ZO�P ��
�

PW ���
 T 1YP qPQTZMW SXRPT qP� TW� LMqY��PT �WOMYOT � � YT ZY�� SL� Y�MLTLQZY� � L�
NLMYV � P � LT� P �MP� VL� Y RL MLQPM� YVO�Y 0q 1YP �RY � LT� Y �PM� Y �WL �MPRWZPT RL
�WYZMP TW� LMqY��PT � Z �L� RO� LQT1YP RL �� YTTY�� � � SY �WL ZLM� PT RLTZL ZO�P RL�L�
Y�YMLqLM qP� P qP��PQLQZLT �� �� �� � 6 +TTY SL Y MY�1YP �YMY L�qVW SXmVPT RLTRL P qP� L 0qPQW� Y LTZMWZWMY L��MLTTY L� ZLM� PT RL TW� LMqY��PT �WOMYOT 6 �PM SL� � SL O�� PMZYQZL
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MOYOT � �WL TL� Y� MLQPM� YVO� SY�LT � TW� LMTO� SLZMOqYT L OQ�YMOYQZLT RL NYWNL �QP TLQZORP
NLMYV RL�QORP QP /Y� SXZWVP r� 6 �P �QYV � RL�QOML� PT P �PZLQqOYV LTqYVYM � �WL TLM SY
O��PMZYQZL �YMY LQZLQRLM Y �WL�MY RL TO� LZMOY QPT � PRLVPT TW� LMTO� SLZMOqPT 6
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ZMYQT�PM� YRP � SL QP�Y� LQZL W� TW� LMqY�� P �WOMYV 6 �YZWMYV� LQZL W� Y �YNMYQNLYQY
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qP� � �� � � �WL TL ML�LML �Y qP��PQLQZL RL PMRL� � YOT YVZY �YMY � � 6 �YMY L� OZYM
qPQ �WT1YP LTqML�L� PT LQZML �YM�LQZLTOT PT SWVZO� PT SXQROqLT� 6

2T �MO� LOMPT TLOT ZLM� PT RY �YNMYQNLYQY �� 6��� qPQZ �L� PT ZLM� PT qOQ SLZOqPT �YMY
� L � YTTO� qP� P � SWVZO� VYT OQZLMY 0q 1PLT � YT qPQ�LqORYT �YMY W� Y ZLPMOY Q 1YP .� LVOYQY
LQZML � SPTPQT RL NYWNL �ZMO� VYT L �W SYMZOqYT� �WL TWMNL� RP ZLM� P qPQZLQRP ��� � QP�YT �
LQZML � SPTPQT RL NYWNL L TLWT �YMqLOMPT � q�Y� YRPT o _co d^ ai �WL Y�YMLqL� QP ZLM� P
L� �� � �� � � OQZLMY 0q 1PLT LQZML qY�� PT LTqYVYMLT � L � SPTPQT RL NYWNL RL� ORP Y ZLM� PT
L� ��� � L LQZML � SLM� OPQT L � SPTPQT RL NYWNL �MP�LQOLQZLT RP ZLM� P L� ��
 6 2
T SLZO� P L POZY�P ZLM� P qPQZ �L� YT OQZLMY 0q 1PLT MLTZYQZLT LQZML PT TW� LMqY�� PT �LZPMOYV
L �WOMYV 6 �PZL L� LT� LqOYV �WL LTZLT ZLM� PT qPQZ �L� OQZLMY 0q 1PLT ZO� P �W�Y�Y LQZML
� SLM� OPQT 
 � NYWNOQPT � �� � L LTqYVYMLT � 6 � Y �PMY RY qPQTZMW 0q 1YP RL � PRLVPT **3 SL
O��PMZYQZL MLqPQ�LqLM �WL ZYOT � SLM� OPQT Q 1YP T 1YP QLqLTTYMOY� LQZL �c_]�i PW k\h �a^i
�� PRLMOY� TLM ZY�� SL� PT �YMqLOMPT RP � SPTPQ RL U ONNT � q�Y� YRPT l dooid^ ai� 6 2T
ZLM� PT MLTZYQZLT T1YP �MP�LQOLQZLT RP TW� LM� PZLQqOYV L qPQZ �L� OQZLMY 0q 1PLT ZO� P �W�Y�Y
LQZML � SLM� OPQT L LTqYVYMLT RY �YMZL �WOMYV � L ZLM� PT RL � YTTY �YMY � SLM� OPQT 
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qP� P LTZLT T1YP q�Y� YRPT i ap �� 6

4 OQYV� LQZL � Q 1YP ��L� PT ML�LM�LQqOY YPT ZLM� PT QY �YNMYQNLYQY �WL RL� LQRL� RPT
qY��PT � L � 6 . MY�1YP �YMY ZYV SL �WL PT � LT� PT Q 1YP Z �L� ROQ �Y� OqY �QLQ�W� ZLM� P
RL � qPQZ SL� RLMO�YRYT �YMY LTZLT qY�� PT � O 6L 6 T 1YP qY��PT YW� OVOYMLT� 6 �PRL� PT
WTYM YT L�WY 0q 1PLT RL � P� O� LQZP �YMY PT � LT� PT � L LTqML� �LmVPT qP� P W� ZLM� P �WL
qPQTZOZW OM SY P �PQZP RL �YMZORY QP LTZWRP RY �WL�MY RY TO� LZMOY 6
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j_] �_a _ ich \]idg \�]d_6 . qPQL� 1YP qP� P �PZLQqOYV LTqYVYM SL RL� ORP Y �WL � QP � SYqWP �

�� �� ��� � �� ����� ��� $ �� 6r
�
�PVZYML� PT Y LTZY MLVY 0q 1YP QP �M SP� O� P qY� SXZWVP � YP LTZWRYM� PT PT � PRLVPT TW� LMm
TO� SLZMOqPT 6
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�Y� PT RL�QOM P qPQZL SWRP � SXQO� P RL TW� LMqY��PT �WL YT �LMT 1PLT TW� LMTO� SLZMOqYT RP
g a`\ka h_`] �_a m**3 	T RL�L� ZLM 6 . TW� LMTO� LZMOY � � PM TO � O�� 1PL QP�YT qPQRO 0q 1PLTQY �YNMYQNLYQY �WL VO� OZY� Y LTZMWZWMY � SYTOqY RL TW� LMqY��PT 6 �PM PWZMP VYRP �
�WYQZORYRLT qPQTLM�YRYT QP *3 �PRL� OQROqYM VO� OZY 0q 1PLT L� ZLM� PT RL OQZLMY 0q 1YP 6�� Y RYT MLTZMO 0q 1PLT �WQRY� LQZYOT RP *3 SL Y qPQTLM�Y 0q1YP RP ^ �cg \]a �_]d �a^d�a \
k\h � �a^d�a6 . � YQWQZLQ 0q1YP RLTTY MLTZMO 0q 1YP QPT � PRLVPT TW� LMTO� SLZMOqPT QPT VL�Y
QYZWMYV� LQZL �Y qPQTLM�Y 0q 1YP RY �YMORYRLm, 6 �PM SL� � qP� P �LML� PT � YOT YROYQZL �
L� OTZL� PWZMYT �PM� YT RL qPQTLM�YM P Q SW� LMP �YMO �PQOqP L VL�Z �PQOqP �WL Q 1YP qPQRW�
�Y �YMORYRLm, 6

� �� ��� ����	��
 ���� ��� �


/P� LqL� PT YQYVOTYQRP YT VO� OZY 0q 1PLT � SYTOqYT RL� ORP �Y TW� LMTO� LZMOY 6 �P *3 PT
�WYM�T L V SL�ZPQT Q 1YP � LMZLQqL� �Y ML�MLTLQZY 0q 1YP YR�WQZY RP NMW� P *� ��� � *� �r� �
� ���� 6 . TTO� � PT � LT� PT Q 1YP �PRL� TLM �YMqLOMPT RPT � SPTPQT RL NYWNL qPQ�LqORPT L
RL�L� PT OQZMPRW�OM TW� LMqY�� PT �WOMYOT �YMY Y�WLVLT 6 (L�QO� PT � � � � � � �� � � �� � �� � �� �
L �� � qP� P TW� LMqY��PT �WOMYOT � qW� YT qP��PQLQZLT �LM� O �PQOqYT ML�MLTLQZY� YT
�YMZLT LT�WLMRYT RPT �WYM�T RL qYMNY r��� �  ��� � RL YQZO�WYM�T qP� qYMNY  r��� � ��� �
RL V SL�ZPQT RL qYMNY 7 �  � � L RL YQZOV SL�ZPQT RL qYMNY � � � MLT� LqZO�Y� LQZL 6 � LTZL
qYTP � � � � r � � SL P SXQROqL �YMY YT NLMY 0q 1PLT �� PM L�L�� VP � �  � �� � �� qPQZ SL� YT
qP��PQLQZLT LT�WLMRYT RPT �WYM�T 	 � � � 
 � L PT TW� LMqY��PT �  �� � �� � qPQZ SL� YT
qP��PQLQZLT LT�WLMRYT RPT QLWZMOQPT �� � �� � �
 � 6 (LQZML PT TW� LMqY��PT RL�QORPT

�7
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YQZLMOPM� LQZL � � � � � � L � � �� � � �PM� Y� RW� VLZPT RL *� �r� � PT RL� YOT T1YP TOQNVLm
ZPT 6 2T TW� LMqY��PT �YMY �WYM�T L YQZO�WYM�T �PM� Y� ZMO� VLZPT L YQZOZMO� VLZPT RL
*� ��� MLT� LqZO�Y� LQZL 6 . T �YMZ SXqWVYT YTPqOYRYT �YT qP��PQLQZLT LTqYVYMLT RLTZLT
TW� LMqY��PT T 1YP q�Y� YRPT i�c_]�i� _^ �di�c_]�i� i k\h �a^i L _^ �di k\h �a^i6

�PM PWZMP VYRP � qP� P �PO � PTZMYRP QP /Y� SXZWVP r � RL�L� PT OQZMPRW�OM TW� LMqY� m
�PT �LZPMOYOT �YMY PT � SPTPQT RL NYWNL � qW� YT qP��PQLQZLT �LM� O �PQOqYT T 1YP q�Y� YRYT
o _co d^ ai �P QP� L TL RL�L Y �WL PT � LT� PT TLMOY� PT �YMqLOMPT TW� LMTO� SLZMOqPT RPT
� SPTPQT RL NYWNL 6 -Y�� SL� q�Y� YRPT o kcd^ ai� � d^ ai L �d^ a� 6

(L�L� PT OQZMPRW�OM W� � LqYQOT� P �WL �MPRW�Y Y �WL�MY RL *� �r��� ���� L �
qPQTL� �WLQZL� LQZL NLML Y � YTTY RP � � � � � L � * � L RL ZPRPT PT �WYM�T L V SL�ZPQT 6
. � PTTO� OVORYRL � YOT TO�� VLT SL TW�PM Y L� OTZ �LQqOY RL L�YZY� LQZL RPOT TW� LMqY��PT
�WOMYOT qP� P RW� VLZPT RL *� �r�

�
� � �� * �� � � � �

�
� � �� �� �� *� � � �� 6��

PT �WYOT RL�L� Y�YMLqLM QY �YNMYQNLYQY QY �PM� Y �
��� �� *  � �� � � �� � � �� � ��� �� *  � �� � � �� � � �� � �� 6r�

��� �� ��  � �� *� � ��� ��� $ �� 6��
.TTO� � �YVPMLT LT� LMYRPT QP � SYqWP RO�LMLQZLT RL �LMP �YMY YT qP��PQLQZLT LTqYVYMLT
RL � * OM 1YP NLMYM YT � YTTYT �YMY PT V SL�ZPQT qYMNYRPT L RPT �WYM�T qP� qYMNY  ��� 6
�YVPMLT LT� LMYRPT QP � SYqWP ROTZOQZPT RL �LMP �YMY Y qP��PQLQZL LTqYVYM RL � *� TLM 1YPPT MLT� PQT SY�LOT � LVY NLMY 0q 1YP RL � YTTY RPT �WYM�T RL qYMNY � r��� 6 2T � LT� PT
�YVPMLT LT� LMYRPT RL�QL� � YTTYT �YMY � � � � � L � * 6 (L� ORP �Y TW� LMTO� LZMOY � W�
�YVPM LT� LMYRP �YMY Y qP��PQLQZL LTqYVYM RL � * Q 1YP �PRL NLMYM � YTTY �YMY PT
�WYM�T qP� qYMNY r��� � L W� �YVPM LT� LMYRP �YMY Y qP��PQLQZL LTqYVYM RL � *� Q 1YP
�PRL NLMYM � YTTY �YMY PT �WYM�T qP� qYMNY  ��� PW V SL�ZPQT qYMNYRPT 6 +TZY SL Y
MY� 1YP �YMY OQOqOYM� PT qP� W� � SXQO� P RL RPOT RW� VLZPT RL U ONNT 6

�PM PWZMP VYRP � �PRL� PT ZLM � YOT RL W� RW� VLZP �  L9PW � � 6 �PM SL� � Y �WYQZOm
RYRL RL RW� VLZPT LTZYM SY VO� OZYRY �YMqOYV� LQZL �PM qPQRO 0q 1PLT qP� P P �_^ �\k_g \^ �a
`_i _^ag _kd_i �r
 6 � 1YP TL ROTqWZOM SY LTZL YTTWQZP Y�WO � �YTZY qOZYM qP� P MLTWVZYRP
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NLMYV �WL Y� LQYT qP� W� Q SW� LMP ONWYV RL RW� VLZPT RL UONNT RL ZO� P �  L RL ZO�P � �
SL �PTT SX�LV qYQqLVYM YT YQP� YVOYT 6 �PMZYQZP � �WYV�WLM **3 RL�L ZLM W� Q SW� LMP �YM
RL RW� VLZPT �� LZYRL qP� � O� LMqYMNY � �PTOZO�Y � L � LZYRL qP� � O� LMqYMNY QLNYZO�Y� 6
�PM PWZMP VYRP � L� OTZL� � PZO�Y 0q 1PLT � YOT NLMYOT �YMY LTZWRYM� PT PT � PRLVPT qP� L� m
YZY� LQZL RPOT RW� VLZPT RL U ONNT 6 �WYQZORYRLT qP� P Y \i �_k_ `\ c^d� �_�� �_a� $� �
PW �_^ocka `\ �\d^�\]o � TOQ��� � RL� LQRL� RY �WYQZORYRL RL RW� VLZPT RL U ONNT QP
� PRLVP �r
 6 .� LQYT P �YVPM 
� � r �YMY P Q SW� LMP RL RW� VLZPT RL UONNT MLTWVZY L�
qPQqPMR �YQqOY qP� TOQ� �� � 7 $r� � L�� LMO� LQZYV� LQZL P�TLM�YRP 6 2 �YVPM 
� � �
Q 1YP T SP qPQRW� Y W� �YVPM RO�LMLQZL RP P�TLM�YRP �YMY TOQ ��� � qP� P ZY�� SL� � P
�YVPM P�ZORP �YMY $� � LM� OZOM SY P RLqYO� LQZP RP �M SPZPQ 6 +TZLT YMNW� LQZPT TWNm
LML� �PMZL� LQZL W� � PRLVP qP� RPOT RW� VLZPT 6 �PM SL� � Q 1YP TL Z �L� VO� OZLT RL�QORPT
qP� MLVY 0q 1YP YP Q SW� LMP RL TOQNVLZPT RL UONNT ��7 � ��
 6

� �� � ��	��� ������
��� � ���� ��
���

�� Y ZLPMOY qPQTZMW SXRY RL YqPMRP qP� YT OQZLMY 0q 1PLT �� 6r� L �� 6�� QP TW� LM�PZLQqOYV
Y�MLTLQZY W� Y RYT qYMYqZLM SXTZOqYT � YOT TONQO�qYZO�YT RP *3 6 +TZYT OQZLMY 0q 1PLT qPQm
TLM�Y� P Q SW� LMP �YMO �PQOqP L P Q SW� LMP VL�Z �PQOqP �RL�QORPT QY �PM� Y WTWYV � qP�
MLT� LOZP �YT qP��PQLQZLT �LM� O �PQOqYT L YTP qOYQRPmTL P � LT� P Q SW� LMP �YMY P TW� LMm
qY��P qP� P �LML� PT Y TLNWOM� 6 �PM SL� � �YMY TL q�LNYM RL �PM� Y QYZWMYV Y LTZY
RL�QO 0q 1YP SL O��PMZYQZL LTZWRYM qP� YVNW� RLZYV�L YT �PTO� OVORYRLT RL YZMO�WO 0q 1YPRLTZLT Q SW� LMPT �W �YQZOqPT 6

�YMY ZLQZYM� PT RL�QOM P Q SW� LMP �YMO �PQOqP L VL�Z �PQOqP ROMLZY� LQZL L� ZLM� PT RL
TW� LMqY��PT � RL�L� PT �PVZYM �Y MLVY 0q 1YP �� 6r� 6 �PZL �WL YV SL� RL �  � L� OTZL W� PWZMP
RW� VLZP qP� qP�� PQLQZLT RL qYMNY �7 �  �� � LTZL SL ��� � �� � �� � � 6 . TTO� � OQZLMY 0q 1PLTqP� P ��� �� �  � �� � � �� � ��� � ��� �� �  � ��� � �� � � �� �� 6� �
�PRLMOY� TLM qPQTORLMYRYT � SYVORYT �LTZ 1YP RL YqPMRP qP� Y OQ�YMO �YQqOY RL NYWNL� 6
. V SL� ROTTP � �PRLM SXY� PT ZLM OQZLMY 0q 1PLT Y� LQYT LQZML PT �WYM�T � P �WL QPT VL�Y Y
ZLM� PT ZO�P � � �� � �� � ��� � �� $ �� 68�
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�Y� PT TW�PM Y qPQTLM�Y 0q1YP RP ^ �cg \]a �_]d �a^d�a6 (L�QOQRP �YMY PT TW� LMqY��PT
� � � � � W� Q SW� LMP �YMO �PQOqP � � ��� � �YMY �� � � �� � W� Q SW� LMP �YMO �PQOqP � �  ��� � L
�YMY PT RL� YOT TW� LMqY��PT � � � � �� � ��  L � � W� Q SW� LMP �YMO �PQOqP � � 7 � L�qVW SX� PT
O� LROYZY� LQZL YT OQZLMY 0q 1PLT �� 68� � � YT Q 1YP �� 6� � 6 + TZYT OQZLMY 0q 1PLT �PRL� Q 1YP � OP VYM
P Q SW� LMP VL�Z �PQOqP � TL��ML �WL YT qP��PQLQZLT LTqYVYMLT RPT TW� LMqY��PT ZLQ�Y�
Q SW� LMPT VL�Z �PQOqPT Y�MP�MOYRPT 6 )TZP � PRL P qPMLM TL RL�QOM� PT �YMY PT TW� LMqY��PT
� � ��  L � � W� Q SW� LMP VL�Z �PQOqP � � 7 � �YMY � � � � � � �� � � �� � W� Q SW� LMP VL�Z �PQOqP
� �  � � L �YMY �� � W� Q SW� LMP VL�Z �PQOqP � �  r 6 4 OQYV� LQZL YTTPqOY� PT �YT �YMO SY�LOT
� L �� � � �  � L � � � MLT� LqZO�Y� LQZL 6 (LTZY �PM� Y ZPRPT PT �WYM�T L V SL�ZPQT Y�MLm
TLQZY� PT Q SW� LMPT VL�Z �PQOqPT qPQ�LQqOPQYOT �YT qP��PQLQZLT �LM� O �PQOqYT RL � � �� � �
YT �WYOT RLQPZY� PT � PM �� � �� MLT� LqZO�Y� LQZL � Z �L� � � 7 � � � � � Y qP�� PQLQZL
�LM� O �PQOqY RL �� � � �WL RLQPZY� PT � PM ��� � ZL� � �  r � � �  � 6 . T qP��PQLQZLT
�LM� O �PQOqYT RL �WYM�T L YQZO�WYM�T Z �L� � �  � � � � 7 � qP� P TL LT� LMY�Y 6 �YMY PT
� ONNTOQPT � � 7 � � � �� 6 +QZMLZYQZP � YT qP��PQLQZLT LTqYVYMLT RPT TW� LMqY��PT
YR�WOML� P � LT� P Q SW� LMP VL�Z �PQOqP �WL P TW� LMqY��P � P �WL SL Q 1YP qPQ�LQqOPQYV 6

. T OQZLMY 0q 1PLT �� 6� � qPQZ SL� qP L�qLQZLT RL �� � L YTTO� Y�MLTLQZY� � �  � �
7  � � r � 7 L � � 7 � 7  r � r � 7 6 .T OQZLMY 0q 1PLT �� 6r� Y�MLTLQZY� � �
 � � 7  � � r � 7 L � � 7 � 7  r � r � 7 6 �PM SL� � �� 68� Z �L� � �  � � r �  �
L RL�L TLM L�qVW SXRY 6 -Y�� SL� SL O��PMZYQZL VL��MYM �WL YT qP��PQLQZLT LTqYVYMLT
RL �  L � � Z �L� � � 7 � L YTTO� � �YVPMLT LT� LMYRPT �YMY LTZYT qP�� PQLQZLT Q 1YP
� OPVY� Q SW� LMP VL�Z �PQOqP 6 /P� LTZYT YZMO�WO 0q 1PLT Y qPQTLM�Y 0q 1YP RP Q SW� LMP VL�Z �PQOqP
TONQO�qY L�qVWOM �WYV�WLM OQZLMY 0q 1YP ]\^ a]g _kde �_j\k �WL � OPVL Q SW� LMP �YMO �PQOqP 6 )TZP
SL � Y qPQTLM�Y 0q 1YP RL � O�� VOqY QY qPQTLM�Y 0q 1YP RL � � TL��ML L �WYQRP TL qPQTORLML�
OQZLMY 0q 1PLT MLQPM� YVO� SY�LOT 6 �UY� SXY� PT qP� LQZYRP QP /Y� SXZWVP r �WL OQZLMY 0q 1PLT ZO� P
���� Y�MLTLQZYMOY� �MP� VL� YT qP� MLQPM� YVO�Y 0q 1YP L � PM LTZY MY� 1YP Q 1YP TLMOY�
qPQTORLMYRYT qP� P ZLM� PT RP TW� LM�PZLQqOYV 6�

.T OQZLMY 0q 1PLT L� �� 6� � �PRL� NLMYM W� � LqYQOT� P �YVZLMQYZO�P� �YMY Y �WL�MY
RL *� �r��� ���� L qP� P qPQTL�W �LQqOY NLMYM YT � YTTYT RPT V SL�ZPQT L RPT �WYM�T qP�
qYMNY  ��� �Y qP��PQLQZL LTqYVYM �YMY � � � PRLM SY ZLM W� �YVPM LT� LMYRP QP � SYqWP
ROTZOQZP RL �LMP � � POT � � 7 �YMY LTZL TW� LMqY��P � 6 �PM SL� � YOQRY �MLqOTY� PT RL � �
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�YMY NLMYM YT � YTTYT RPT �WYM�T qP� qYMNY r��� 6
� TWYV� LQZL � P �MP� VL� Y RYT OQZLMY 0q 1PLT �� 6� � SL ROTqWZORY RL PWZMY �PM� Y 6 *W� 1PLmTL �WL RL�Y L� OTZOM YVNW� Y TO� LZMOY �WL �MP SX�Y YT OQZLMY 0q 1PLT �� 6� � L �� 68� 6 +TZY

TO� LZMOY �PRL LTZYM YTTPqOYRY �Y qPQTLM�Y 0q 1YP RP � L � 6 � ZOVO�Y� PT LQZ 1YP W� Y RL�QOm
0q 1YP qPQ�LQqOPQYV RL ^ �cg \]a k\h � �a^d�a� �YMY PT TW� LMqY��PT RL �WYM�T � � � � � � RL
YQZO�WYM�T �� � � �� � � L RPT U ONNT �  �� � W� Q SW� LMP VL�Z �PQOqP � � 7 � �YMY PT TW� LMm
qY��PT � � L �� � W� � � � L � �  � MLT� LqZO�Y� LQZL �Y�WO YT �YMO SY�LOT � L �� Q 1YP Z �L�
Q SW� LMP VL�Z �PQOqP� 6 (LTZL � PRP � Y��YT � �� 6� � L �� 68� T 1YP L� qVW SXRYT RLTRL P OQ SXqOP 6

� �� ����������

+� OTZL� T SLMOYT R SW� ORYT TP�ML Y TO� LZMOY �WL �MP SX� L �� 6� � L �� 68� 6 �� Y �PTT SX�LV
YVZLMQYZO�Y SL TW� PM W� Y TO� LZMOY ROTqMLZY L NVP�YV q�Y� YRY h_]d`_`\�n � RL�QORY
ROMLZY� LQZL �YMY YT qP��PQLQZLT RPT TW� LMqY��PT 6 . ZPRPT PT �WYM�T � V SL�ZPQT �
UONNT L � SPTPQT RL NYWNL RP *3 SL YZMO�W SXRY W� Y �YMORYRL � � � L �YMY �WYV�WLM
qP��YQ�LOMP TW� LMTO� SLZMOqP SL YZMO�W SXRY W� Y �YMORYRL  � 6 . �YMORYRLm, � PRL TLM
ROMLZY� LQZL YTTPqOYRY YP Q SW� LMP �YMO �PQOqP L VL�Z �PQOqP �

�� � � ��� � ��� �� �� � � �� 6��

PQRL � ��� SL q�Y� YRY h_]d`_`\ p \]g d �a^d�_� RL�QORY �YMY YT qP��PQLQZLT QY �PM� Y �

� ��� �
���
��
 � �YMY � SLM� OPQT �
� � �YMY � SPTPQT 6

�. �YMORYRL �LM� O �PQOqY SL L�WO�YVLQZL Y W� Y MPZY 0q 1YP RL r	 � L YTTO� SL W� Y NMYQRL�Y
qPQTLM�YRY QY �YNMYQNLYQY� 6 �PM PWZMY �YMZL � � ��� �� �� � Z �L� W� �YVPM RL�QORP
�YMY PT TW� LMqY��PT �

� ��� �� �� � �
���
��
 � �YMY TW� LMqY��PT RL �WYM�T L V SL�ZPQT �
� � �YMY �WYV�WLM PWZMP TW� LMqY��P 6

.TTO� � Y qPQTLM�Y 0q 1YP RY �YMORYRLm, TLMOY L�WO�YVLQZL Y O�� PM OQ�YMO �YQqOY TP� W� Y
ZMYQT�PM� Y 0q1YP �WL �WVZO� VOqY ZPRPT PT TW� LMqY��PT RL �WYM�T L V SL�ZPQT � PM  � �
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TL� �Y�LM � PRO�qY 0q 1PLT QPT RL� YOT 6 +TZY �PM� Y RL OQZMPRW� OM Y �YMORYRLm, �PO OQ Om
qOYV� LQZL �MP� PTZY �PM * 6 ( O� P�PWVPT L U 6 � LPMNO ��r
 6

+� YVNWQT qYTPT Y �YMORYRLm, SL RL�QORY RL �PM� Y VONLMY� LQZL RO�LMLQZL ���
 � Y
�YMORYRL �LM� O �PQOqY Y�YMLqL YTTPTOYRY YP �T� OQ� qP� P � ���� L P L�� PLQZL MLTZYQZL
TL qPVP qY QY �PM� Y ��  � 6 (LTTL � PRP � Y �YMORYRLm, �qYMOY L��MLTTY qP� P �

�� � � ���� ����� �� 6
�
�QYZWMYV� LQZL YT RWYT L��MLTT1PLT � �� 6�� L �� 6
� T1YP L�WO�YVLQZLT� 6 *LNWQRP �� 6�� �
Y� LQYT YT �QP�YT� �YMZ SXqWVYT �T�WYM�T � TV SL�ZPQT � NYWNOQPT � L � ONNTOQPT� RL�L� ZLM
�� �  � 6 . TTO� � Y qPQTLM�Y 0q 1YP RY �YMORYRL VL�Y Y RPOT MLTWVZYRPT O�� PMZYQZLT � i \
_ h_]d`_`\�n �\ \� _�_� _ g _di k\j\ `_i ^ aj_i h_]� ���ck_i ]\�c \]d`_i h \k_ ich \]idg \�]d_�
�*�� `\j\ i \] _�i akc �_g \^ �\ \i � �_j\k6 3 YOT YOQRY � h_]�d^`a `\ \i �_`ai �c\ �a^ � �\g
_h \^_i h_]� ���ck_i `a �� � _i h_]� ���ck_i ich \]idg �\�]d�_i i �_a h ]a`ce d`_i i \gh ]\ _a
h_]\i6 � MYQRL �YMZL RY �LQP� LQPVPNOY RPT � PRLVPT TW� LMTO� SLZMOqPT LTZ SY YTTPqOYRY
Y LTZLT MLTWVZYRPT � L� �YMZOqWVYM Y LTqPV�Y RY �YMZ SXqWVY �*� qPQTZOZW O W� �PQZP
�WQRY� LQZYV RPT � PRLVPT 6

*W�PQRP Y �YMORYRLm, qP� P W� Y �PTT SX�LV TO� LZMOY � Y �YNMYQNLYQY � YOT NLMYV �
TW� LMTO� SLZMOqY L MLQPM� YVO� SY�LV RL�L qPQZLM ZLM� PT qOQ SLZOqPT �YMY qYRY TW� LMqY�� P
RL V SL�ZPQ � �WYM� L U ONNT � ZLM� PT qOQ SLZOqPT �YMY qYRY W� RPT � SPTPQT RL NYWNL YTPqOYm
RPT YPT NMW� PT *� ��� � *� �r� L � ���� � W� ZLM� P �qPMMLT� PQRLQZL YP TW� LM� PZLQqOYV�
PQRL Y�YMLqL� YT OQZLMY 0q 1PLT �� 6r� L �� 6�� L W� ZLM� P �WL RL� LQRY Y� LQYT RPT TWm
� LMqY�� PT RL U ONNT 6 )TZP SL � RL�L Y�MLTLQZYM Y �PM� Y �

� � � �
�� � ����� �� �� � � -M �� � ��� � �� �� ��� �� � � � � �� 6��
2QRL

� � � ��� ���� ��� �� �� *  � �� � � �� � � ��� ��� �� �� *  � �� � � ��� ���
� ��� ���� ��� �� �� ��  � �� *� � ��� � �� � � �� �� �

�  � *�� * � �� � � $q $

2 ZLM� P �WL qPQZ SL� Y� LQYT PT U ONNT � WTWYV� LQZL q�Y� YRP RL ��m �\]g� � qPQZ SL�
P SWQOqP �YM �Y� LZMP qP� RO� LQT1YP RL � YTTY �WL Y�YMLqL L� � � 6 2 � m �\]g �PRL TLM
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L� qVW SXRP TL WZOVO�Y� PT W� Y RL�QO 0q 1YP Q 1YP qPQ�LQqOPQYV RP Q SW� LMP VL�Z �PQOqP �QLTZL
qYTP P ZLM� P ZLMOY � � r� � PW TW�PQRP W� Y TO� LZMOY ROTqMLZY qPQ�LqORY qP� P idg \�
�]d_ � \��\d��cd^^ ���
 QY �WYV PT TW� LMqY�� PT �� � � �� � � L �� � Y�MLTLQZY� W� Q SW� LMP
�W �YQZOqP RL �LqqLOm�WOQQ ONWYV Y  � � PT TW� LMqY� PT � � � � � � L � � W� Q SW� LMP �W �YQZOqP
7 � L PT TW� LMqY�� PT �  L � � W� � � 6 /PQTORLMYQRP Y qPQTLM�Y 0q1YP RLTZY TO� LZMOY
Y� LQYT �� 6r� L �� 6�� T1YP � LM� OZORYT qP� P OQZLMY 0q 1PLT 6 �P LQZYQZP � L� OTZL� MY�1PLT
�LQP� LQPV SPNOqYT �YMY � YQZLM P � m �\]g QP 3**3 � �WL TLM 1YP ROTqWZORYT YROYQZL 6

� �� � � ��� �� � ��
�	��� ���

/P� P �Y� SXY� PT � LQqOPQYRP QP /Y� SXZWVP � � Y TW� LMTO� LZMOY RL�L TLM �WL�MYRY 6
�PM SL� � Y PMONL� �WQRY� LQZYV RY �WL�MY RY TW� LMTO� LZMOY YOQRY SL RLTqPQ�LqORY 6
. �WLTZ 1YP SL TL Y �WL�MY SL LT� PQZ �YQLY L Y �YO�YT LQLMNOYT �RY PMRL� RL YVNW� T
-L� 	T� � qP� P PqPMML qP� P NMW� P *� �r� �� ���� QP *3 6 +QZMLZYQZP � � SY W� ZLPML� Y
�MP�PTZP �PM * 6 ( O� P� PWVPT L U 6 � LPMNO ��r
 �WL LTZY� LVLqL �WL � _ ich \]idg \�]d_
^ �_a h a`\ i \] �c\�]_`_ \ih a^ �_^ \_g \^ �\ \g ^\^lcg _ \� �\^i �_a ich \]idg �\�]d�_ `a
�� _ �_d� _ \i �_k_ `\ \^ \]o d_6 2T � LT� PT YWZPMLT � PTZMYMY� �WL Y �WL�MY � PRL TLM
L�� V SXqOZY � �PM ZLM� PT RL RO� LQT 1YP r PW � QY � YTTY � �WL T 1YP �TW� LMmMLQPM� YVO� SY�LOT� �
L YTTO� � RL�LMOY� NLMYM � QP � OPM RPT qYTPT � RO�LMN �LQqOYT VPNYM SXZ� OqYT 6 (LTZY �PM� Y �
P �MP� VL� Y RY QYZWMYVORYRL � LM� YQLqL TP� qPQZMPVL 6 2 T ZLM� PT LTqPV� ORPT �YMY
�WL�MYM TW� LMTO� LZMOY L �WL NLMY� Y� LQYT RO�LMN �LQqOYT VPNYM SXZ� OqYT � T1YP q�Y� YRPT
�\]g ai iap �6 (LTZL � PRP �YMY� LZMO�Y� PT Y �WL�MY YROqOPQYQRP �Y �YNMYQNLYQY TWm
� LMTO� SLZMOqY �� 6�� ZLM� PT �WL � OPVL� L�� V SXqOZY� LQZL Y TW� LMTO� LZMOY � OQ�YMOYQZLT RL
NYWNL L �WL qPQTLM�L� �YMORYRLm, 6 . qVYTTO�qY 0q 1YP RPT � LT� PT �PO LTZWRYRY RLTRL
P OQ SXqOP RPT YQPT �7 �PM * 6 ( O� P�PWVPT L U 6 � LPMNO ��r
 6 . �PM� Y � YOT NLMYV RL
ZLM� PT TP �Z � LM� OZORPT � LVY TO� LZMOY *� ����*� �r��� ���� SL �

� ���� �  ��� ��$ �� ��� �1� 
� 1�� � � �$ ��� ��� �1	 �
� 1	 �� � � �$ ��� ��� � 1��
� 1��� �
� �$ �� ��� �1�
� 1�� � � �$ ��� ��� �1��
� 1��� ��
 ��� ����� ��� ��� � 1� ��*  1	 ��� � 1��� � ���� ��� ��� �

1���*  1���� � 1���
� � ��� ��� ��� � 1� ����  1	 ��*�� 1	 �� � � $q $�
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 � � �� 
 �  �  � �� �� 
��� �  
�
r �� � ���� ��  �*��* � � � $q $� $ �� 6��

�2QRL RLQPZY� PT � YT qP��PQLQZLT LTqYVYMLT RPT TW� LMqY��PT �WOMYOT qP� W� ZOV L
YT qP�� PQLQZLT LTqYVYMLT RL �� � �� L �� qP� W� qPQ�WNYRP Y � YOT � �LM -Y� LVY � 6��
2T qY��PT � 	T T 1YP qP�� PQLQZLT LTqYVYMLT RPT � 	T � OTZP SL � PT � SPTPQT RL UONNT 6 . T
qPQTZYQZLT �YMY PT ZLM� PT RL � YTTY �ZYQZP RL T�WYM�T L TVL�ZPQT qP� RO� LQT 1YP r �
qP� P RPT NYWNOQPT qP� RO� LQT 1YP �� T1YP LTqPV� ORYT � qPQ�LQOLQZL� LQZL � qP� P $ � L $
MLT� LqZO�Y� LQZL � P �WL RLO�Y L�� V SXqOZY Y RO� LQT1YP RLTZYT qPQTZYQZLT 6 /P� L�qLTT1YPRP SWVZO� P ZLM� P � � � � �WL RL�L ZLM WQORYRLT RL �� YTTY�� �qP� P YT WQORYRLT RL �

LTZ 1YP ��YRYT L� �� 6�� � � RL�L ZLM WQORYRLT RL � YTTY ZY�� SL� � 6 . T �WYQZORYRLT
���� ����� L � ��� T 1YP qPL�qOLQZLT �WL �WVZO� VOqY� YT MLT� LqZO�YT � YZMO�LT 6 2T SXQROqLT
QP ZLM� P RL � YTTY �YMY PT NYWNOQPT T 1YP qPMMLT� PQRLQZLT YPT NMW� PT *� ��� L *� �r�
MLT� LqZO�Y� LQZL � L YTTW� L� PT �YVPMLT � � � � r � $$$� � L � � � � r � � 6

*L PT qP L�qLQZLT L� � ���� �PTTL� Y� LQYT VO� OZYRPT � LVY TO� LZMOY RL NYWNL L
�YMORYRLm, � Y ZLPMOY MLTWVZYQZL RY WQO1YP RL �� 6�� L �� 6�� ZLMOY �r� �YM �Y� LZMPT VO�MLT
���
 6 �PM LTZY MY�1YP P � PRLVP SL YVNW� YT �L�LT q�Y� YRP 3**3m �r� 6 2 qYM SYZLM
� SXQO� P RLTZL � PRLVP Q 1YP LTZ SY YTPqOYRP YP Q SW� LMP RL �YM �Y� LZMPT VO�MLT � � YT qP�
Y OR SLOY RL �WL P qPQZL SWRP RL TW� LMqY��PT SL P � SXQO� P � PTT SX�LV 6

3 LT� P QY YWT�LQqOY RL W� Y ZLPMOY �WQRY� LQZYV RY �WL�MY RY TW� LMTO� LZMOY � ROm
�qOV� LQZL SL qPQqL� SX�LV P � PRLVP 3**3m�r� qP� P W� Y ZLPMOY �WQRY� LQZYV 6 +�
�YMZOqWVYM � W� Y �L� �WL TL� Y RLTqP� LMZY Y TW� LMTO� LZMOY Y �YO�YT LQLMNOYT W� Y RYT
�MOQqO�YOT ZYML�YT L�� LMO� LQZYOT TLM SY Y � LRORY RY � YOPM �WYQZORYRL RL �YM �Y� LZMPT
�PTT SX�LV 6 �Y � YOPM �YMZL RP LT�Y 0qP RL �YM �Y� LZMPT YTTPqOYRPT YP 3**3m �r� � P
� PRLVP Q 1YP SL � O SY�LV �LQP� LQPVPNOqY� LQZL � � LT� P YTTO� � P � PRLVP SL ZLPMOqY� LQZL
RL�qOLQZL � � SY �WL Q 1YP � SY W� Y L�� VOqY 0q 1YP �YMY Y PMONL� RLTZLT �YM �Y� LZMPT � L ZY� m
�PWqP W� Y L�� VOqY 0q 1YP �YMY Y PMONL� RY �WL�MY RY TO� LZMOY LVLZMP�MYqY � OTZP SL � RP
NMW�P *� �r��� ���� 6 �PM SL� � L� OTZL W� Y MY� 1YP �YMY LTZWRYM� PT PT � PRLVPT 3 **3 	T 6
-LPMOYT TW� LMTO� SLZMOqYT qW� Y �WL�MY SL LT�PQZ �YQLY Y �YVZYT LQLMNOYT� �RY PMRL� RY LTm
qYVY RL � VYQq� � �7  �� L� � T 1YP QYZWMYV� LQZL RLTqMOZYT Y �YO�YT LQLMNOYT � LVPT � PRLVPT
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3**3 	T 6 �PMZYQZP � �PRL� PT L�� VPMYM YT O�� VOqY 0q 1PLT �LQP� LQPV SPNOqYT RLTZLT � PRLm
VPT qPQTORLMYQRP ZYOT MLTWVZYRPT qP� P MLVL�YQZLT �WYQRP qP��YMYRPT qP� � PRLVPT
qP� �WL�MY LT�PQZ �YQLY RL TW� LMTO� LZMOY QY LTqYVY RL WQO�qY 0q 1YP 6. TONVY 3 **3 SL MLTLM�YRY �YMY P qYTP L� �WL PT qP L�qLQZLT L� �� 6�� P� LRL 0qY�SYT TLNWOQZLT qPQRO 0q 1PLT QY LTqYVY RL WQO�qY 0q 1YP $ �

�$ �� ��� � �$ ��� ��� � �$ ��� ��� � �$ �� ��� � �$ ��� ��� � � �� ��� � � �* ��� � �� 6�7�
$  � $� � $ � � �  �� � ���� � ���� � � ��� � � * ��� $ �� 6���

4Y�LQRP W� Y qPQZYNL� RPT �YM �Y� LZMPT LQqPQZMY TL �WL P � PRLVP Y�MLTLQZY r� NMYWT
RL VO� LMRYRL � RPT �WYOT �� T1YP RL� ORPT YP *3 6 . TTO� � Y� LQYT 8 QP�PT �YM �Y� LZMPT T 1YPYROqOPQYRPT Y LTZY L�ZLQT 1YP TW� LMTO� SLZMOqY RP � PRLVP �YRM1YP 6 2 � PRLVP ZY�� SL�
SL q�Y� YRP RL 3**3mr� � PW /3**3 � PQRL / ML�LMLmTL YP ZLM� P �a^i �]_d^ \` ���
 6
�Y VOZLMYZWMY ��� � �

 ZY�� SL� SL qP�WQ qOZYM P � LT� P qP� P W� � PRLVP RL TW� LMm
NMY�LRYRL � LT� LqO�qY� LQZL qP� P P � PRLVP � *��,. 6 (L �� 6�7� L �� 6��� P�ZL� PT
PT �YM �Y� LZMPT � �* ��  �� � L � * 6 2T PWZMPT RPOT YTTPqOY� mTL ROMLZY� LQZL YP UONNT � L
� PTZMYML� PT qP� P Y�YMLqL� QY �M SP� O� Y TL 0q 1YP 6

� �� � ����� �� � ���


*LNWQRP YT RL�QO 0q 1PLT qPQ�LQqOPQYOT YRPZYRYT �YMY � L � � PT SWQOqPT TW� LMqY�� PT �WL
Y�MLTLQZY� W� �YVPM QWVP �YMY Y�� PT P� LMYRPMLT T1YP PT TW� LMqY�� PT YTP qOYRPT YPT
U ONNT 6 �P qYTP RP 3**3 ZL� PT Y� LQYT RPOT RW� VLZPT 6 �� Y YQ SYVOTL �YMY P qYTP RY
OQqVWT 1YP RL TOQNVLZPT �RLQPZYRPT � LVYT TONVYT �3 � Q �**3 	T� TLNWL W� �MP qLRO� LQZP
TO� OVYM 6 2 qYTP qP� W� TOQNVLZP Y�MLTLQZY NMYQRL TL� LV�YQ 0qY qP� P � SXQO� P RL RPOT
RW� VLZPT L �PO L�� PTZP qP� RLZYV�L �PM � 6 �WQOPQ L U 6 UY� LM ���
 QP OQ SXqOP RY R SLqYRY
RL �7 6 2 � PQZP O��PMZYQZL SL �WL Y �MLTLQ 0qY RP TOQNVLZP � �WL � PRL TLM LTqPV� ORP TL�
� YTTY � TL� � LMRY RL NLQLMYVORYRL � L ZLQRP W� �L� QWVP � ZL� W� L�LOZP QYT � YTTYT
RP U ONNT � RL� ORP Y W� Y � OTZWMY qP� PT RW� VLZPT RL U ONNT 6 2 �PZLQqOYV ���� MLqL� L
W� Y qPQZMO�WO 0q 1YP RL� ORP YPT � SPTPQT U ONNT �WL LTZYM SY ROMLZY� LQZL MLVYqOPQYRY �YT
�PTO� OVORYRLT RL �WL�MY RL TO� LZMOY 6 �Y� PT LQZ 1YP RLTqML�LM P �PZLQqOYV �YMY PT
� SPTPQT RL UONNT QP 3**3 6
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*W� LMqY��PT 4 SLM� OPQT +TqYVYMLT
� � � � � 	 � � � � 1	 � � 1� �
�� � � �� � 	 �� � ��� 1	 �� � 1���
� � �� � �� � �� 1�� � 1��
�� � � �� � ��� � � �� 1��� � 1� ��
� * �� *� 1�* � 1�*� �* � �*�
� � �� �� 1�

� � 1��� �
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-Y� LVY � 6� � �PZY 0q 1YP WZOVO�YRY QP ZL�ZP �YMY PT TW� LMqY�� PT �WOMYOT L TWYT qP��Pm
QLQZLT 6 2 SXQROqL � � � � r � � ML�MLTLQZY YT NLMY 0q 1PLT RL �WYM�T L V SL�ZPQT QP 3**3 6

�P �PZLQqOYV �� 6r�� PT ZLM� PT � L � T1YP YT TPVW 0q 1PLT �� 6rr� L �� 6r�� 6 �PMZYQZP � P
�PZLQqOYV RL� LQRL ROMLZY� LQZL RPT qY��PT RL UONNT RP *3 �

�
� � ��* � �� � � �

�
� � ���� � �*� � $ �� 6�r�

/PMMLT�PQRLQZL YPT �YZPMLT � ZL� PT
� � �

!
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�2QRL � � � � � �r T1YP PT NLMYRPMLT �YMY *� �r� � L YT � YZMO�LT � � qP� � � � � r � � �
T1YP YT � YZMO�LT RL �YWVO 6 . �YMZOM RL YNPMY Q 1YP LTqML�L� PT � YOT LQZML �YM�LQZLTOT
PT SXQROqLT YTTP qOYRPT YP NMW�P RL NYWNL � qP� P QP qY� SXZWVP YQZLMOPM 6� S+ O�� PMZYQZL
QPZYM �WL P TOQYV L� �� 6�� � RL� LQRL RY RL�QO 0q 1YP RY ldh \]�_]o _ � 6 .RPZY� PT Y�WO
Y RL�QO 0q 1YP

� � r �
  � � � $ �� 6�8�
�Y VOZLMYZWMY � � �PRL Y�YMLqLM TL� P �YZPM r � PW qP� P TOQYV qPQZM SYMOP ��8
 6 �PM SL� �

qP� LTZY RL�QO 0q 1YP YT � O� LMqYMNYT RL �  � �� T1YP  � �� � MLT� LqZO�Y� LQZL � �WL qPMMLTm
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�PQRL� �YT qYMNYT RL W� Y RL TWYT qP��PQLQZLT 6 . qPQZMO�WO 0q 1YP �YMY P �PZLQqOYV
RL� ORP Y �� 6��� L �� 6�� � � PRL TLM L��MLTTY
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. MLVY 0q 1YP YQZLMOPM �PRL TLM LTqMOZY RL �PM� Y qPQ�LQOLQZL WZOVO�YQRP �MP�MOLRYRLT RYT
� YZMO�LT � ��YMY RLZYV�LT �LM .� �LQROqL ( � 6 (LTTY �PM� Y � Y qPQZMO�WO 0q 1YP RL� ORP YP
ZLM� P � �qY LTqMOZY qP� P
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�PM PWZMP VYRP � �PVZYQRP �Y �YNMYQNLYQY �� 6�� MLqPQ�LqL� PT W� �YZPM YTTPqOYRP
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(LQZML PT �PTT SX�LOT TOQYOT LTZWRYRPT qP� P P�� LZO�P RL TL �LMO�qYM Y TW� LMTO� Lm
ZMOY � W� RPT � YOT �MP� OTTPMLT SL Y�WLVL qW� P LTZYRP �QYV qPQZ SL� V SL�ZPQT qYMMLNYRPT 6
+TZWRYML� PT Y TLNWOM � RL �PM� Y OQZMPRWZ SPMOY � P qYTP RY �MPRW 0q1YP RL ZM�LT V SL�ZPQT
QP YqLVLMYRPM -L�YZMPQm4LM� OVY� � qP��YMYQRP PT QPTTPT MLTWVZYRPT qP� MLTWVZYRPT
qPQ�LqORPT �8
 6

� �� � ���� ����� �� ������
�
 � � ����� ��
�


2T q�YMNOQPT L QLWZMYVOQPT T 1YP RL NMYQRL O�� PMZ �YQqOY QY �LQP� LQPVPNOY RP 3**3 �
L �PRL� TLM �MPRW�ORPT L� qPVOT 1PLT RL �M SPZPQm�M SPZPQ L �M SPZPQmYQZO�M SPZPQ Y LTqYVYT
RL LQLMNOY RL -L� 	T 6 �PM L�L�� VP � QP YqLVLMYRPM -L�YZMPQm4LM� OVY� � �YMY Y LQLMNOY
RP qLQZMP RL � YTTY RL r -L� � RL� ORP Y �WL QLTTY LTqYVY RL LQLMNOY Y�MLTLQZY P � YOPM
�YVPM RY TL 0q 1YP RL q�P�WL �8
 � SL

� ��  � 1�  1� � $ �8 6� �
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�P qPQZL�ZP RP 3**3 � q�YMNOQPT L QLWZMYVOQPT �PRL� TL RLTOQZLNMYM L� q�YMNOQPT

L QLWZMYVOQPT RL � LQPM � YTTY � � SPTPQT RL NYWNL � � SPTPQT U ONNT � PW L� �YMLT RL
� SLM� OPQmYQZO� SLM� OPQ 6 /YTP PT RLqYO� LQZPT Y RPOT qPM�PT Q 1YP TL� Y� qOQL� YZOqY� LQZL
� LM� OZORPT � PT q�YMNOQPT L QLWZMYVOQPT �PRL� RLqYOM L� �MP qLTTPT RL ZM�LT qPM� PT �
qP� P �PM L�L�� VP �

1��  � � 	 �� 1�� � 1��  � � �� 1�  � �8 68�

1�   � � 	 �� 1�� � �8 6��

1� �  � � 	 �� 1�  � 1� �  � � �� 1�� � �8 6
�
PQRL � 	 � �� ML�MLTLQZY� � SLM� OPQT L YQZO� SLM� OPQT MLT� LqZO�Y� LQZL 6 +� �YMZOqWVYM �
TLNWQRP �8 6�� L �8 6
� T 1YP � LM� OZORPT PT RLqYO� LQZPT QP �*�

1�   � � 	 �� 1�  � �8 6��

1� �  � � �� 1�  $ �8 6��
�YMY qYVqWVYM Y k_]oc]_ `a `\�_dg \^ �a RL ZYOT �MP qLTTPT WZOVO�Y� PT P �MPNMY� Y
/YVqU+� r 6� ���
 6 +TZL �MPNMY� Y SL W� Y qPQZOQWY 0q 1YP RP /P��U+� L � LM� OZL qYVm
qWVYM TL 0q 1PLT RL q�P�WL L VYMNWMYT RL RLqYO� LQZP L� PMRL� � YOT �YO�Y L� ZLPMOY RL
� LMZWM�Y 0q 1PLT ��]\\ k\j\k� 6 . �LMT 1YP /YVqU+� r 6� qPQZ SL� P *3 � P 3**3 L � LM� OZL Y
� PRO�qY 0q 1YP RPT �YM �Y� LZMPT RP � PRLVP 6 2 �MPNMY� Y SL RO� ORORP L� RWYT �YMZLT � W� Y
TO�� SPVOqY � QY �WYV SL �PTT SX�LV LTqML�LM ZPRPT PT ROYNMY� YT �YMY W� �MP qLTTP � L W� Y
�YMZL QW� SLMOqY � �WL � LM� OZL qYVqWVYM TL 0q 1PLT RL q�P�WL L VYMNWMYT RL RLqYO� LQZP 6
+QZMLZYQZP � �YMY �MP qLTTYM PT RYRPT � P /YVqU+� WZOVO�Y �YVPMLT RL�QORPT �YMY PT
�YM �Y� LZMPT QY LTqYVY RL -L� 	T 6 +� �YMZOqWVYM �YMY PT �MP qLTTPT �8 6�� L �8 6�� � P
/YVqU+� r 6� WZOVO�Y � YV SL� RP �YVPM RL � �� RY -Y� LVY � � �YVPMLT �YMY ZYQ � � $  � $�
L $ � � qP� P ZY�� SL� �YVPMLT �YMY YT � YTTYT RPT T�WYM�T L TV SL�ZPQT 6 -PRPT LTZLT
�YVPMLT T 1YP TY SXRYT RP *W*� LqZ 6 /P� P /YVqU+� r 6� P�ZL� PT YT VYMNWMYT

�, � 1�  � � �
� 1�   � � 	 �� 1�  �

�
��� � 7 $�8 � �8 6�7�

�, � 1� � � � �
� 1� �  � � �� 1�  �

�
��� � 7 $�
 � �8 6���
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PQRL �� ML�MLTLQZY YQZOV SL�ZPQT qYMNYRPT �� � � � � � � � � L � 	 ML�MLTLQZY� PT MLT� LqZO�PT
QLWZMOQPT 6

�PM PWZMP VYRP � Y � YTTY RPT NVW SXQPT L PT � SPTPQT RL U ONNT RL� LQRL� RPT �YVPMLT
i ap � � * ��  �� L � * � qP� P ZY�� SL� RP �YVPM RL ZYQ � L � 6 �YVPMLT �YMY PT �YM �Y� LZMPT
i ap �� RY � YTTY RL NVW SXQPT � � �� � L RY � YTTY RP � SPTPQ UONNT � YOT VL�L � � � � T 1YP Y�MLm
TLQZYRPT L� WQORYRLT RL � L� � QY ZY� LVY Y TLNWOM

^ � * �  �� ZYQ � � �� � �
� r77 ��8 r �r� 6r 
� 67
r r77 r77 r 87� 68 
� 6�
� r77 �77 r 
r� 6� � � 6�
� r77 �87 r ���� 67 �
 6�
8 r77 �77 8 
rr 68 �7
 67
� r77 �77 �7 
rr 68 ��r 67

-Y� LVY 8 6� � 3YTTY RP NVW SXQP � � �� � L RP � SPTPQ RL U ONNT � YOT VL�L � � � � �YMY RO�LMLQZLT
�YVPMLT RPT �YM �Y� LZMPT � * ��  �� L ZYQ � 6 +TqPV�L� PT � * � 7 L � 	 7 6 2 �YVPM RL 

ML�MLTLQZY PT RO�LMLQZLT qYTPT qYVqWVYRPT 6

.Q SYVOTLT RLTTL ZO�P T1YP �YTZYQZL SWZLOT �YMY L� qVW OM MLNO1PLT RP LT�Y 0qP RL �YM �Y� LZMPT
�L� �YMZOqWVYM � �YVPMLT RL � � TW�qOLQZL� LQZL �YO�PT T1YP L�qVW SXRPT L�� LMO� LQZYVm
� LQZL� 6 �PZL �WL P �YVPM RY � YTTY RP � SPTPQ RL U ONNT � YOT VL�L SL � YOT �PMZL� LQZL
OQ�WLQqOYRY � LVP �YM �Y� LZMP ZYQ � � LQ�WYQZP Y � YTTY RP NVW SXQP � � �� � RL� LQRL �PMZLm
� LQZL RL �  �� 6 � ZOVO�YQRP P �MPNMY� Y /YVqU+� L PT RYRPT RY ZY� LVY YQZLMOPM SL
�PTT SX�LV LQqPQZMYM Y TL 0q 1YP RL q�P�WL � � � �YMY P �MP qLTTP �8 6� � � L Y TL 0q 1YP ZPZYV � � ��� �
�WL ML�MLTLQZY P �MP qLTTP

� ��  � � � � ) $ �8 6�r�

�YMY P q SYVqWVP SL QLqLTT SYMOP LT� LqO�qYM �WQ 0q1PLT RL LTZMWZWMY �YMY P �M SPZPQ L YQm
ZO�M SPZPQ � L� �YMZOqWVYM WVZOVO�Y� PT YT �WQ 0q 1PLT /-+� 83 �WL Y�YMLqL� � PM RL�QO 0q 1YP
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QP �MPNMY� Y /YVqU+� r 6� 6 2T MLTWVZYRPT T 1YP LTqMOZPT QY ZY� LVY Y�YO�P
^ � ��� � � ��� ��� �

� � $�� � �7�  � $�� � �7��
r � $8� � �7�� � $�� � �7��
� 
 $�� � �7�� � $�� � �7��
� � $�r � �7�� r $8r � �7��

8 � $�� � �7�� 8 $87 � �7��
� � $7� � �7�� � $�7 � �7��

-Y� LVY 8 6r � *L 0q1PLT RL q�P�WL �YMY Y �MPRW 0q1YP RL 1�  1� � � � � L ZM�LT V SL�ZPQT � � ��� � QP
-L�YZMPQ � qP� 	 � � r -L� 6 2T �YVPMLT RPT �YM �Y� LZMPT WZOVO�YRPT qPMMLT�PQRL� YPT
Y�MLTLQZYRPT QY ZY� LVY YQZLMOPM 6

2 �MP qLTTP qP�� VLZP �8 6�r� SL P MLTWVZYRP RP �MP qLTTP �8 6� � L PT RLqYO� LQZPT
TW�TL� �WLQZLT � Y� LQYT L� V SL�ZPQT qYMMLNYRPT ��8 6�� L �8 6��� 6 2W TL� Y � P � LT� P PqPMML
YZMY� SLT RY TL� �W �LQqOY

� ��  � 1�  1� �  � � 	 �� 1�  � � �� 1�  $ �8 6���
�P �MP qLTTP �8 6�r� ) ML�MLTLQZY� � YZPT � QLWZMOQPT L QLWZMYVOQPT �*�6 +TZLT SWVZO� PT
T1YP QLWZMPT L LTZ SY�LOT L � �PMZYQZP � Q 1YP Y�YMLqLMOY� QP RLZLZPM 6 +TZ 1YP YTTPqOYRPT
TL��ML Y W� Y �LQLMNOY � LMRORY� �gdiid^o \^ \]o�� QP �MP qLTTP 6

/P� P L�L�� VP � Y�MLTLQZY� PT QY �NWMY 8 6� P NM SY�qP RY TL 0q 1YP RL q�P�WL �YMY
P �MP qLTTP �8 6�� L� �WQ 0q1YP RY � YTTY RP NVW SXQP � �� 6 2 NM SY�qP �PO P�ZORP Y �YMZOM
RYT ZY� LVYT qP� ZYQ � � r 6 . TL 0q 1YP RL q�P�WL TL MLRW� RMYTZOqY� LQZL �WYQRP Y
� YTTY RP NVW SXQP �YMOY LQZML 877 � L� L �77 � L� 6 . PMRL� RL � YNQOZWRL RL � � PRL
TLM qP��YMYRY qP� MLTWVZYRPT Y�MLTLQZYRPT QY ML�LM�LQqOY �8
 qP� P � LT� P �YVPM RL
ZYQ � L 	 � 6 . TTO� �PM L�L�� VP � �YMY � �� LQZML �77 � L� L 877 � L� � P�ZL� PT �YVPMLT
�YMY � RY PMRL� RL 7 $� �� � L� qPQqPMR �YQqOY qP� �8
 6 �YMY W� Y LQLMNOY � YOPM �
	 � � �� -L� � LQLMNOY Z SX� OqY �YMY P �U/ ���
 � L YOQRY �WL WZOVO�YQRP �WQ 0q1PLT RL
LTZMWZWMY RO�LMLQZLT �/-+� r� � � SL P�TLM�YRP W� qMLTqO� LQZP TONQO�qYZO�P QY TL 0q 1YPRL q�P�WL 6 �YMY PT � LT� PT �YVPMLT RL � �� ��77  877 � L� � � P �YVPM RL � YZOQNL
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4ONWMY 8 6� � *L 0q1YP RL q�P�WL �YMY �MPRW 0q1YP RL 1�  1� � j\]ici � YTTY RP NVW SXQP � � �� QP
-L�YZMPQ � qP� 	 � � r -L� � �YMY PT qYTPT 
 � � � $$$� � 6

�YVPMLT RY PMRL� RL �77 �� ���
 � P �WL ZPMQYMOY Y RLZLq 0q 1YP RLTTL TOQYV ZPRY� OY � YOT
�MP� OTTPMY 6

S+ O��PMZYQZL QPZYM �WL qPQZMO�WO 0q 1PLT YP �MP qLTTP qP�� VLZP �8 6�r� L� OTZL� TL� Y
qMOY 0q 1YP RL �YMZ SXqWVYT TW� LMTO� SLZMOqYT 6 (L �YZP � P �MP qLTTP L� OTZL QP *3 qP� Y qMOYm
0q 1YP RL �WYM�T L � SPTPQT � L � 6 -PRYT YT qPQZMO�WO 0q 1PLT RL� ORP YP *3 T1YP q�Y� YRYT
RL �WQRP PW �_��o ]ac^` RP �MP qLTTP 6 � LTZL qYTP � Y �MOQqO�YV qPQZMO�WO 0q 1YP RLqPMML
RY �MPRW 0q 1YP RL � � � PQRL �  � � �� L P � RLqYO VL�ZPQOqY� LQZL � L P � ZY�� SL�
RLqYO VL�ZPQOqY� LQZL 6 +TZL �_��o ]ac^` RL�L TLM TW�ZMY SXRP �YMY TL ZLM Y qPQZMO�WO 0q 1YPRL� ORP Y� LQYT �Y TW� LMTO� LZMOY 6

� ZOVO�YQRP qPMZLT L� �YMO SY�LOT qOQL� SYZOqYT YTTPqOYRYT �YT �YMZ SXqWVYT RP LTZYRP
�QYV � ZYOT qP� P � P� LQZP � � P� LQZP ZMYQT�LMTYV L LQLMNOY ZMYQT�LMTYV SL �PTT SX�LV �MLm
�LM P Q SW� LMP RL L�LQZPT �MPRW� ORPT qYTP Y TW� LMTO� LZMOY TL � YQO�LTZL 6 �� LTZWRP
qP�� VLZP � OQqVW OQRP qYMYqZLM SXTZOqYT RP YqLVLMYRPM � TO�WVY 0q 1YP L qPMZLT QYT �YMO SY�LOT SL
RLO�YRP qP� P � LMT� LqZO�Y RL qPQZOQWORYRL RP �MLTLQZL ZMY�YV�P 6
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�Y �MO� LMY �YMZL RLTZL ZMY�YV�P OQZMPRW� O� PT P �PM� YVOT� P RL TW� LMqY�� PT � L ZLQm
ZY� PT � PTZMYM �WL � qP� ZYV �PM� YVOT� P � SL MLVYZO�Y� LQZL TO�� VLT LTqML�LM TWYT qP� m
�PQLQZLT ML�MLTLQZYQRP qY�� PT LTqYVYMLT � � SLM� OPQT L � SPTPQT RL NYWNL 6 (L �YZP �
�MLqOTY� PT Y� LQYT RL RPOT ZO�PT RL TW� LMqY��PT 6 �PT /Y� SXZWVPT r L � � � O� PT qP� P
�ZMYRW� OM� W� Y LTZMWZWMY RL TW� LMqY�� PT L� ZLM� PT RL TWYT qP�� PQLQZLT � P �WL
�YqOVOZY Y ORLQZO�qY 0q 1YP RYT OQZLMY 0q 1PLT LQZML PT qY�� PT 6

2 �PM� YVOT� P SL �YTZYQZL SWZOV �YMY TL qPQTZMWOM YT �YNMYQNLYQYT L� � PRLVPT
TW� LMTO� SLZMOqPT � qP� P �PO � PTZMYRP QP L�L�� VP RY �+( � L RL� POT QP qYTP NLMYV Q 1YP.� LVOYQP 6 -Y�� SL� SL O�� PMZYQZL � LQqOPQYM �WL Y OR SLOY RL ZMYQT�PM� Y 0q 1YP RL NYWNL
�PRL TLM LTqMOZY QW� Y �PM� Y TO�� VLT L� ZLM� PT RL TW� LMqY��PT 6

�PM PWZMP VYRP � YT OQZLMY 0q 1PLT LQZML P TLZPM RL NYWNL L P TLZPM �WOMYV RY ZLPMOY
T1YP ML�MLTLQZYRYT RL � YQLOMY TO�� VLT � �PM �MPRWZPT RL TW� LMqY��PT �LZPMOYOT L
�WOMYOT 6 �� L�L�� VP RL W� Y ZLPMOY qP� OQZLMY 0q 1PLT SL Y �+( � QY �WYV Y�YMLqL�
Y� LQYT RPOT TW� LMqY�� PT �WOMYOT L W� TW� LMqY�� P �LZPMOYV 6 2 qYTP Q 1YP .� LVOYQP
ZL� W� ZMYZY� LQZP YQ SYVPNP 6 . YQ SYVOTL RLTZLT �MPRWZPT � LM� OZL � RL �PM� Y TO�� VLT �
Y ORLQZO�qY 0q 1YP RYT OQZLMY 0q 1PLT LQZML NYWNOQPT L � ONNTOQPT 6

�P �QYV RY �MO� LOMY �YMZL RP ZMY�YV�P � PTZMY� PT qP� P � RL �PM� Y QYZWMYV � �YMY
�WYV�WLM � PRLVP TW� LMTO� SLZMOqP � Y�YMLqL W� Y qPQZMO�W 0q 1YP qPQ�LqORY qP� P �PZLQqOYV
LTqYVYM � �WL TWMNL YP TP� YM� PT YT qPQZMO�W 0q 1PLT RPT qY��PT YW� OVOYMLT 6 -YV �PZLQqOYV
SL �WQRY� LQZYV �YMY P LTZWRP RY �WL�MY LT� PQZ �YQLY RY TW� LMTO� LZMOY � L� �YMZOqWVYM
�YMY P LTZWRP RP TLZPM RL U ONNT QP qYTP RP 3**3 6

� Y TLNWQRY �YMZL RP ZMY�YV�P � W� Y �L� LTZY� LVLqORY Y LTZMWZWMY NLMYV RYT �Ym

8�
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NMYQNLYQYT � ROMONO� PT Y QPTTY YZLQ 0q 1YP �YMY P qPQZL SWRP RL TW� LMqY��PT L Y LTZMWm
ZWMY � SXQO� Y RL OQZLMY 0q 1PLT � � O SY�LV �LQP� LQPVPNOqY� LQZL � �YMY L�ZLQRLM� PT P 3PRLVP
�YRM1YP 6 +TZL SL P � PQZP RL �YMZORY �YMY LTZY� LVLqLM� PT PT � PRLVPT RLQPZYRPT qP� P
�3�
 �**3 �qP� LTTLQqOYV� LQZL RPOT RW� VLZPT RL � SPTPQT RL U ONNT � L W� Q SW� LMP

 RL TOQNVLZPT� 6 -YOT � PRLVPT Q 1YP �PMY� RLTqMOZPT QP ZMY�YV�P 6 /PQTORLMY� PT Y� Lm
QYT P qYTP � YOT TO�� VLT � P 3**3 ��WL Q 1YP Y�MLTLQZY TOQNVLZPT� 6 . RLTqMO 0q 1YP RL
qP� P RL�QOM ZYV � PRLVP �YMY �WL P � LT� P LQNVP� L P *3 � qPQTZOZW O Y �YMZL �MOQqO�YV
RP ZMY�YV�P 6 � O� PT QP �QYV RP /Y� SXZWVP � �WL � W� Y �L� LTZY� LVLqORP P qPQZL SWRP
� SXQO� P RL TW� LMqY�� PT � Y QLqLTORYRL RL TL L�qVW OM qLMZYT OQZLMY 0q 1PLT � LM� OZORYT
� LVY TW� LMTO� LZMOY MLTWVZPW QY RL�QO 0q 1YP RL W� Y TO� LZMOY ROTqMLZY L NVP�YV � Y �YMOm
RYRL , 6 3LT� P RL�POT RL O�� PTZY Y qPQTLM�Y 0q 1YP RY �YMORYRL , � P �YZP RL �Y�LM
� YOT RL �77 �YM �Y� LZMPT VO�MLT QP � PRLVP � L� NMYQRL �YMZL RL� ORP YPT ZLM� PT i ap ��
OQROqY�Y Y QLqLTORYRL RL � SXQqWVPT YROqOPQYOT � YTTO� qPQTORLMY� PT �WL QW� Y LTqYVY
TW�qOLQZL� LQZL YVZY RL LQLMNOY � ZYOT �YMY� LZMPT i ap � TL MLRW�OMOY� Y Y� LQYT ZM�LT 6

� YT SWVZO� YT TL 0q 1PLT RP /Y� SXZWVP � RLTqML�L� PT qP� YVNW� RLZYV�L � SYMOPT YTm
� LqZPT RLTZL � PRLVP � SXQO� P 6 2 �MO� LOMP YT� LqZP LTZWRYRP �PO P TLZPM RL UONNT �
qW� Y RO�LMLQ 0qY qP� MLVY 0q 1YP YP qYTP RP *3 SL Y QLqLTTORYRL RY OQZMPRW 0q 1YP RL RPOT
RW� VLZPT RL U ONNT � �WL O�� VOqY QY L� OTZ �LQqOY RL RPOT LTqYVYMLT QLWZMPT � � � � W�
�TLWRP LTqYVYM � � L RPOT LTqYVYMLT qYMMLNYRPT �� L � � �ZY�� SL� RLQPZYRPT �PM ��
L �� MLT� LqZO�Y� LQZL� 6 �� TLNWQRP YT� LqZP LTZWRYRP TL YTTP qOY �Y OQZLMY 0q 1YP LQZML
NYWNOQPT L � ONNTOQPT � qW� YT � OTZWMYT � LM� OZOMY� RL�QOM YWZPLTZYRPT RL � YTTY � RPOT
q�YMNOQPT 1	  L 1	 � �ZY�� SL� RLQPZYRPT �PM 1�  L 1�� � L �WYZMP QLWZMYVOQPT 1	 *� �RLm
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Livros Grátis
( http://www.livrosgratis.com.br )

 
Milhares de Livros para Download:
 
Baixar livros de Administração
Baixar livros de Agronomia
Baixar livros de Arquitetura
Baixar livros de Artes
Baixar livros de Astronomia
Baixar livros de Biologia Geral
Baixar livros de Ciência da Computação
Baixar livros de Ciência da Informação
Baixar livros de Ciência Política
Baixar livros de Ciências da Saúde
Baixar livros de Comunicação
Baixar livros do Conselho Nacional de Educação - CNE
Baixar livros de Defesa civil
Baixar livros de Direito
Baixar livros de Direitos humanos
Baixar livros de Economia
Baixar livros de Economia Doméstica
Baixar livros de Educação
Baixar livros de Educação - Trânsito
Baixar livros de Educação Física
Baixar livros de Engenharia Aeroespacial
Baixar livros de Farmácia
Baixar livros de Filosofia
Baixar livros de Física
Baixar livros de Geociências
Baixar livros de Geografia
Baixar livros de História
Baixar livros de Línguas
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Baixar livros de Literatura
Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matemática
Baixar livros de Medicina
Baixar livros de Medicina Veterinária
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC
Baixar livros Multidisciplinar
Baixar livros de Música
Baixar livros de Psicologia
Baixar livros de Química
Baixar livros de Saúde Coletiva
Baixar livros de Serviço Social
Baixar livros de Sociologia
Baixar livros de Teologia
Baixar livros de Trabalho
Baixar livros de Turismo
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