


� �� ������ 	

���� �

� 	���������

4:56T89>? 9<<9?OL 986 9;B75 <=6 ;BL< 6� ?>67< 9<<9?OL CB8 NDT:>? O6M ?8MN<BLML<6; L ^ T :B ?O
?>N=68L 97@ L<869; ?>N=68L Q Y=6M <8M <B 86?BP68 9 L6?86< O6M TM LB:P>75 9 LML<6; BC 9:56T89>?
6ZD9<>B7L Q 4 :56T89>? 9<<9?OL [686 A8L< 9NN:>6@ <B � 9<LD;B<BUR; 9> �DT:>? � 6M V?=6; 6 >7
���� TM �9?ZD6L �9<98>7 Q 4 :56T89>? 9<<9?OL [686 9:LB 9NN:>6@ <B T:B ?O ?>N=68L >7 ��� ^ [=686
<=6 ?B;N:6] ><M CB8 9<<9?O>75 4
V 97@ V68N67< [9L 6P9:D9<6@ Q

�B8 V<869; W>N=68 ^ <=6 ; 9>7 ?8MN<B589N=>? ?8><68>9 DL6@ CB8 TBB:697 CD7?<>B7 =9@ N86U
P>BDL:M T667 9 =>5= 9:56T89>? @65866 <B ?BD7<68 X68:6O9;NU� 9LL6M 9:5B8><=; Q R7 ��� ^ >< >L
@6;B7L<89<6@ <=9< :B[ @65866 86:9<>B7L 6] >L< Q Y=6L6 86:9<>B7L L>;N:>CM <=6 4 :56T89>? 9<<9?OL Q
VB 9 L>57>A?97< L<6N >L <B A7@ CD7?<>B7 86L>L<97< 959>7L< <=6L6 9<<9?OL Q R7 ���� ^ <=6 7B<>B7 BC
4 :56T89>? R;;D7><M CB8 TBB:697 CD7?<>B7 C8B; �J� <B �� >L >7<8B@D?6@ QVB; 6 86:9<>B7L [ ><= :B[ @65866 9:LB 6] >L< >7 X :B ?O W>N=68 ^ 97@ <B ?B7L<8D?< <=6 NB:MU
7B; >9: LML<6; @6A76@ TM <=6 X :B?O W>N=68 ^ [6 DL6 <=>L 6ZD9<>B7 Q \6 ?97 9:LB 6]<67@ <=6
9:56T89>? R;;D7><M <B X :B ?O W>N=68L Q

Y=6 A8L< BT � 6?<>P6 BC <=>L N9N68 >L <B 567689:>S6 <=6 7B<>B7 BC 4 :56T89>? R;;D7><M <B
CD7?<>B7 BP68 97M A7><6 A6:@L �� 97@ [6 5>P6 <[B @6A7><>B7L 4 :56T89>? R;;D7><M CB8 V<869;
W>N=68 97@ 4:56T89>? >;;D7><M CB8 X:B ?O W>N=68 @67B<6@ 86LN 6?<>P6:M  !" G# I 97@  !$ G# I Q

� >8L< ^ [6 L=B[ <=9< <=6L6 <[B 7B<>B7L 986 :>7O6@ <B � 8�T768 T9L>L CB8 9 LN 6?>A ? B8@68
B7 ;B7B; >9:L ^ <=6 %&' B8@68 CB8  !$ G# I 97@ <=6 
 :>; >79<>B7 B8@68 CB8  !" G# I Q \6 N8BP6
<=9< <=6 @6A7><>B7 BC 9 CD7?<>B7 BP68 A7><6 A6:@L 5>P6 >;;6@>9<6:M 9 � 8�T768 T9L>L CB8 9
:6] >?B589N=>? B8@68 Q (9P>75 9 � 8�T768 T9L>L =6:N DL <B A7@ N8BN68<>6L B7 <=6 >@69: 567689<6@
TM <=>L T9L>L Q Y=6L6 N8BN68<>6L 5>P6 TBD7@L B7 <=6 7B<>B7 BC 4 :56T89>? R;;D7><>6L Q Y=>L
TBD7@ 986 <=6 NB[68 BC <=6 A8L< ?B6� ?>67< BC <=6 CB::B[ >75 L68>6L [=>?= >L 7659<>P6 )

 !$ G# I �*
+,- . /+,-0 1

*23
/+,-1

*2324
 !" G# I �*53

+,- . /+,-0 1
*

/+,-1
*2 4

[><= # 9 CD7?<>B7 C8B; �J� <B �K� Q
�8B; <=6L6 L68>6L ^ [6 5>P6 6]N:>?>< TBD7@L B7 4 :56T89>? R;;D7><>6L Q Y=67 [6 L=B[

9LM;N<B<>? TBD7@ B7 6 CB8  !$ G# I 97@ 7 8 6 Q \6 86; 98O <=9< <=6 >7D67?6 BC <=6 A6:@ ��
B7  !$ G# I 97@ 7 8 6 @6N67@L B7:M B7 <=6 9 H ^ [=6869L ^ <=6 @6N 67@67?6 >L B7 H CB8  !" G# I
97@ 7 8 : Q

Y=6 L6?B7@ N98< >L <B 6]<67@ <=6L6 7B<>B7L CB8 CD7?<>B7L [ ><= ; 6;B8>6L Q \6 7B<>?6
<=9< 4 :56T89>? R;;D7><>6L ?97 T6 6]<67@6@ <B <=6L6 CD7?<>B7L TD< @6N 67@ B7 <=6 7D;T68
BC ?B7L6?D<>P6 BD<ND<L [6 :BBO 9< Q \6 L=B[ <=9< 9:: <=6 86LD:<L BT<9>76@ CB8 ; 6;B8M:6LL
CD7?<>B7 5>P6 L>; >:98:M 86LD:<L B7 ; 6;B8M CD7?<>B7L TM 9 ?=9756 BC P98>9T:6L Q 47@ <=67 ^ [6
N8BP6 <=9< ^ CB8 9 ;6;B8M CD7?<>B7 # [><= ; 6;B8M L>S6 ; 97@ B7:M B76 BD<ND< ^ >C <=686 >L
7B 86:9<>B7 [=>?= 7B< @6N67@ B7 ;6;B8M CB8 ; ?B7L6?D<>P6 BD<ND< ^ <=97 [6 ?97 ?B7L<8D?< 9
NB:M7B; >9: <=9< 567689<6 9:: 86:9<>B7L [ ><=BD< ;6;B8>6L Q \6 ?97 9NN:M <=6 <=6B86; <B <=6
LD;;9<>B7 567689<B8 97@ [6 ?B;ND<6 6]N:>?><:M  !" G# I CB8 LB; 6 P9:D6 BC 6 ^ >< ?B886LNB7@
<B 6 CB8 6 < = Q



� ��� � ���� ���

V6?<>B7 � N86L67<L <=6 @6A7><>B7 BC 4 :56T89>? >;;D7><>6L CB8 ; 6;B8M:6LL CD7?<>B7L 97@
LB; 6 N8BN68<>6L Q V6?<>B7 � @6PB<6@ <B <=6 ?B;ND<9<>B7 BC 6]N:>?>< 97@ 9LM;N<B<>? TBD7@L
BC 4 :56T89>? R;;D7><>6L Q 47@ L6?<>B7 � 567689:>S6 <=6L6 7B<>B7L <B CD7?<>B7 [ ><= ; 6;B8MQ

� � �������� �� � �������� 	

������

� �	 
��� �������� ��� ��������
'6< �� �� � �� 8 �� �� + � � � � � �J � �+ � � � � � �K � T6 9 NB:M7B; >9: 8>75 [ ><= P98>9T:6L � + � � � � � �J � � + � � � � � �KBP68 9 A7><6 A6:@ �� [><= ?98@>79: H Q

�B8 9 ;B7B; >9: ��� 8 �� 4+ ! ! ! ��*J � 4+ ! ! ! �  3K ^ "G# � $ I " %8 & J'( + #' ) &K* ( + $* >L ?9::6@
<=6 +�� ,�� ��� BC <=>L ; B7B; >9: ^ @67B<6@ -./ G��� I 97@ "# " %8 & J'( + #' ) &K* ( + $* >L
?9::6@ <=6 0 ����� ,�� ��� BC <=>L ;B7B; >9: ^ @67B<6@ -./ G��� �� I Q R7 <=6 CB ::B[ >75 ^ <=6 L6<
BC 9:: ; B7B; >9:L >7 P98>9T:6L � + � � � � � �J � � + � � � � � �K >L @67B<6@ TM 1 G� � � I ^ B8 L>;N:M TM 1 Q
R7 <=6 <=6B8M BC � 8�T768 T9L6L ^ [6 766@ <B ?B7L>@68 9 
 +�+
 ��� +�,����� 2?C Q �3�4 Q

Y[B BC LD?= B8@68>75 >L <=6 ,�� ��� ��5���� ��6 ��+� ��0 7 ���� +�,�� 2%&' 4 97@ <=6 ���
 ����+�
+�,�� @6A76@ 9L CB ::B[ L )
8 `9:;/ ;d: < => �+� G# � $ I 8 G# + � � � � � #J � $ + � � � � � $K I ��, G#? � $ ? I @ A JBK C D� ���

E ��� FGHI � �J � J �K "G# � $ I " L "G#? � $ ? I "C +� "G# � $ I " 8 "G# ? � $ ? I " ��, 7 � ���7 M
 +�
�+�N ��+ ���� +K 7 � 5��+� G# � $ I . G#? � $ ?I @ OJBK �� ��� ��5� P
FGHI ,�Q ��, 7 � RST +�,�� +K 5������� �� � �� P

E � � � FUVWX � �J � J �K � � FGHI ��J C +� �� 8GHI ��J ��, � FGHI � J P
FUVWX ,�Q ��, 7 � Y ��
 ����+� +�,�� +K 5������� �� � � ��� P

Y=686 986 ; 97M B<=68 ;B7B; >9: B8@68>75L Q
4 7B7S68B NB:M7B; >9: Z >7 [ �� � >L [ 8><<67 9L Z 8 &�\ ]� \ � �� ^ ]� \ 8̂ _ Q \6 DL6 <=6

CB ::B[ >75 7B<9<>B7L )
` GZ I 8 a]� \ � � � " ]� \ 8̂ _ b ) <=6 L6< BC ��
 � BC Z 97@ 1 GZ I 8 ��� " ]� \ 8̂ _ b ) <=6

L6< BC 
 +�+
 ���� BC Z
\6 @67B<6 <=6 ���,��� ��
 ^ <=6 ���,��� �+�c ���� 97@ <=6 ���,��� ��
 [><= 86LN6?< 97
B8@68 d ^ TM ef GZ I ^ eg GZ I 97@ eh GZ I 86LN 6?<>P6:MQ 2�B8 69?= @6A7><>B7 ^ L66 �3� Q4

Y=6 >@69: >7 �� �� � �� 567689<6@ TM 9 LDTL6< F >L @67B<6@ TM iF j Q
k7@68 <=6 9TBP6 7B<9<>B7 ^ 9 l�m���� ��� �� >L @6A76@ 9L CB::B[ L Q

8 `9:;/ ;d: < =< T� 1 �� 7 � �� +K �� � 
 +�+
 ��� +K �� �� � �� n �7 � Q 6 �, +�,����� P � Q ���
����� E 8 aZ + � � � � � ZK b +K �� �,��� o �� ��� ��, � l�m���� ��� �� �K

ieh GZ + I � � � � � eh GZK Ij 8 ieh Go Ij �
�B8 9 5>P67 >@69: o ^ ><L � 8�T768 T9L>L >L 7B< D7>ZD6 Q XD< <=6 ��,���, l�m���� ��� �� ^

[=>?= >L @6A76@ 9L CB ::B[ L ^ >L D7>ZD6:M @6<68; >76@ Q



� �� ������ 	

���� �
8 `9:;/ ;d: < =� � l�m���� ����� E 8 a#+ � � � � #K b +K �� �,��� o �� ��� ��, ��,���, l�m����
����� �K K +� �� � � C eg G# ' I 8 : ��, ��� 
 +�+
��� +K # ' �� �+ ,�5�� ���� �� ��� ���
 �� +K
ef GE �a# ' bI P� 0d� d.;/;d: < => T� ! �� �� �,��� +K �� �� + � � � � � �J � ��, [ @ a: � � � � �6 b P � ���
 � E � l�m�M
��� ��� �� +K ! K +� 7 � Y ��
 ����+� +�,�� �� + � � � � � � � � C �� �B + � � � � � �J � �+� 7 � T�6 ��+� ��0 7 ����
+�,��� P 	7 �� E 
 �� �� �B + � � � � � �J � �� � l�m���� ��� �� +K ! 
 �� �� �B + � � � � � �J � P

VB >C [6 [97< <B A7@ 9 NB:M7B; >9: @6N67@>75 B7 L6P689:L P98>9T:6L � �B + � � � � � �J ^ [6 �DL<766@ <B ?B;ND<6 9 � 8�T768 T9L>L [ ><= B76 BC <=6L6 B8@68L Q

� �� ������� ��������
'6< ?B7L>@68 9 CD7?<>B7 # % � �J� � �K�

� �� � ^ @67B<6@ 9L
� + 8 #+ G� I � � � � � �K 8 #K G� I Q�D8 BT � 6?<>P6 >L <B L<D@M 9:56T89>? 6ZD9<>B7L >7@D?6@ TM <=6 589N= BC # [=>?= >L <B
LB:D<>B7L B7 <=6 A6:@ �� 97@ 7B< B7 �� ^ <=6 9:56T89>? ?:BLD86 BC �� Q YB 86L<8>?< <=6 L<D@M
BC 6ZD9<>B7 <B �� ^ [6 9@@ A6:@ 6ZD9<>B7L � �' . � ' ^ @67B<6@ 9L <=6 L6< � �

. � 97@ ?B7L>@68
6:6; 67<L BC <=6 >@69:

o 8 i� + . #+ G� I � � � � � �K . #K G� I � � �
. � j�

R7 LM;;6<8>? ?8MN<B589N=M^ <=686 >L <[B >;NB8<97< 9NN:>?9<>B7L ) V<869; W>N=68 97@
X:B ?O W>N=68 Q

�

�� �� � � � � � ��

�
� � � � � �

� �

�

! " " "

" " "

�
� � � � � �

� 

� � � � � � � ��

� � �

#$%&'( )*+,&% -./ 01 )*+,&%�7 V<869; W>N=68 ^ [6 DL6 CD7?<>B7L <B A :<68 6:6; 67<L G� + � � � � � �J I Q VB [=67 [6 @B 97
9<<9?O B7 <=>L L<8D?<D86 ^ [6 LDNNBL6@ O7B[7 6:6; 67<L G� + � � � � � �K I 97@ <8M <B A7@ 86:9<>B7L
B7 G� + � � � � � �J I Q \ =6869L ^ >7 X:B ?O W>N=68 ^ 7B7U:>7698 CD7?<>B7L 986 DL6@ >7 L>@6 <=6 N8B ?6LL
<B ?869<6 <=6 ?B@6@ ; 6LL956 Q 4 NBLL>T:6 [9M <B [8><6 9:56T89>? 6ZD9<>B7L >L <B >7<8B@D?6@
>7<68; 6@>9<6 P98>9T:6L 9L � Q WBD8<B>L =9P6 @B76 >7 ��� Q

�B[ [6 [ >:: N86L67< 9 @6A7><>B7 BC 4 :56T89>? R;;D7><>6L CB8 TB<= ?9L6L Q



� ��� � ���� ���

8 `9:;/ ;d: < =� T� �+���,�� � K ����+� # % �J� � �K� ��, o 8 i� + . #+ G� I � � � � � �K .#K G� I � � � . �j�P
D� ,�Q �� �� �
E � �� ������ 	

���� +K � �+�� ��0 7 ��C

 !$ G# I 8 7 �6 a-./ G� I � � @ o b�

E � �� ������ 	

���� +K � ���
 ��0 7 ��C
 !" G# I 8 7 �6 a-./ G� � � I � � @ o b�

4L 97 >@69: [ ><= A6:@ 6ZD9<>B7L >L 89@>?9: ^ <=686 >L 97 6ZD>P9:67?6 T 6<[667 o 97@ <=6 L6<
BC LB:D<>B7 BC o [=>?= >L <=6 589N= BC # Q VB  ! G# I >L 9 567689:>S9<>B7 BC 4 :56T89>? R;;D7><M
@6A76@ >7 98<>?:6 ���� 97@ A8L< >7<8B@D?6@ >7 98<>?:6 ��� Q

� �� � ��	 ����� � 
 ������� ��������
Y=>L @6A7><>B7 @B6L7 �< 5>P6 DL 9 [9M <B =9P6 4 :56T89>? R;;D7><>6L ^ [6 ?97 A7@ <=6; [><=
� 8�T768 T9L>L 9??B8@>75 LB; 6 B8@68L B7 ;B7B; >9:L Q \6 Y=>L >L 86LD; 6 >7 <=6 76]< <=6B86; Q

��`d0`� < => T� �+�� �,�� � K ����+� # % �J� � �K� P
E � ��,���, l�m���� ��� �� +K o K +� � RST +�,�� �� � �� �+����� � ������ ��� �� +K 0 +��M
�+
���� � +K o ���7 7 �  !$ G# I 8 -./ G� I P

E � ��,���, l�m���� ��� �� +K o K +� � ���
 ����+� +�,�� +� �� � � ��� �+����� � ������ ��� ��
+K 0 +���+
 ���� � +K o ���7 7 �  !" G# I 8 -./ G� � � I P

� 0dd  � >8L< [6 =9P6 7B<>?6@ <=9< CB8 97 %&' B8@68 �� � �� 97@ 97M NB:M7B; >9: Z ^ -./ GZ I 8
-./ G�1 GZ II 97@ CB8 97 
 :>; >79<>B7 B8@68 �� � �� 97@ 97M NB:M7B; >9: � ^ -./ G� � � I 8 -./ G�1 G�I � � I Q

� B86BP68 <B 86@D?6 BC 9 NB:M7B; >9: Z TM 97B<=68 B76 � ^ [6 766@ <=9< �` GZ I F �` G�I Q
4 L 9:: NB:M7B; >9: BC o 986 86@D?6@ <B S68B TM 9 � 8�T768 T9L>L ^ <=6L6 TB<= 86; 98OL

N8BP6 <=6 <=6B86; Q RC � >L 9 NB:M7B; >9: BC o LD?= <=9< -./ G� I 8  !$ G# I ^ 86LN Q -./ G� � � I 8
 !" G# I ^ <=67 � >L 86@D?6@ TM <=6 � 8�T768 T9L>L E CB8 9 %&' B8@68 ^ 86LN 6?< Q <=6 
 :>; >79<>B7
B8@68 ^ LB <=686 >L Z @ E ^ LD?= <=9< �` GZ I d �` G� I Q �8B; <=6 A8L< 86; 98O ^ [6 N8BP6 <=9< E
?B7<9>7 L 9 :>7698 567689<6@ C9; >:M L9<>LCM >75 <=6 ?B7@><>B7 BC <=6 <=6B86; Q

Y=67 <=6 @6A7><>B7 BC 86@D?6@ � 8�T768 T9L>L >;N:M <=9< <=6 :>7698 567689<6@ C9; >:M >L 9
:>7698:M >7@6N 67@67< C9; >:MQ �

Y=>L <=6B86; 5>P6 DL 9 [9M <B ?B;ND<6 <=6 4 :56T89>? R;;D7><>6L Q � >7@ 9 � 8�T768 T9L>L
BC <=>L >@69: o =9P6 9 T9@ <=6B86<>?9: ?B;N:6] ><M TD< >L P68M 6� ?>67< >7 N89?<>?6 Q Y=686 >L
B<=68 ; 6<=B@L <B A7@  !" G# I N86L67<6@ >7 �� ^ � ^ ��� Q

� B86BP68 ^ [6 =9P6 L6P689: N8BN 68<>6L 9L <=6 ?B;N98>LB7 T6<[667 <= >L TB<= 7B<>B7L Q





3 ��� � ���� ���

\6 @6@D?6 <=9< <=6 >; 956 BC HJ ) : ;B7B; >9:L >7 � >L 9 :>7698:M @6N67@67< C9; >:M^ <=67
<=686 >L 9 :>7698 86:9<>B7 >7 <=>L C9; >:M 97@ <=>L 86:9<>B7 ?B886LNB7@L <B 9 NB:M7B; >9: BC o Q

Y=DL ?B7L>@68>75 <=6 HJ ) : A8L< ;B7B; >9:L CB8 <=6 %&' B8@68 CB8  !$ G# I 97@ <=6

 :>; >79<>B7 B8@68 CB8  !" G# I >L 9 LD� ?>67< ?B7@><>B7 <B =9P6 9 86:9<>B7 97@ A7@ <=6 @65866 Q
4 L <=6 9:56T89>? R;;D7><M ?B886LNB7@ <B 9 @65866 ^ [6 766@ <B ?BD7< <=6 ;B7B; >9:L <=686
>L >7 �� �� � ��� i� � . � � � � . �j CB8 <=6 @65866 � Q '6< @67B<6 1 �� <=6 7D;T68 BC ;B7BU
; >9: >7 �� �� + � � � � � �� �� i�

�
' . � ' [><= @65866 � Q Y=67 <=6 7D;T68 BC ;B7B; >9: 7 � L9<>LCM >75

��Z G7 � I 8 � >7 �� �� � ��� i� �
. � � � � . �j >L 1 �JBK 97@ <=6 7D;T68 BC ; B7B; >9: 7 ?�

L9<>LCM >75 ��Z G7 ?� � � I 8 � >7 �� �� � ��� i� �
. � � � � . �j >L HK1 �J Q\6 ?97 <89@D?6@ <= >L ?B7@><>B7 9L 9 L68>6L ^ 9 TBD7@ BC <=6 4 :56T89>? R;;D7><M [ >:: T 6

<=6 A8L< @65866 BC <=6 L68>6L [ ><= 9 7659<>P6 B8 S68B ?B6� ?>67< Q Y=6L6 L68>6L 986 )
 !$ G# I �*

+,- . /+,-0 1
*23

/+,-1
*2324

 !" G# I �*53
+,- . /+,-0 1

*
/+,-1

*2 4
\6 7B<>?6 <=9< <=6 @>�6867?6 T 6<[667 <=6 TB<= 4 :56T89>? R;;D7><>6L >L B7 :M <=6 ?=9756

BC P98>9T:6 )  !$ G# I  !" G# I
6 �� 6 . 7

6 ) 7 �� 6

� �� ��	 ��� ������
R7 <=>L L6?<>B7 ^ [6 5>P6 6]N:>?>< T BD7@L B7 <=6 4 :56T89>? R;;D7><>6L [=>?= >L B7:M TBD7@L
B7 <=6 A8L< @65866 BC <=6 L68>6L [ ><= 9 7659<>P6 B8 S68B ?B6� ?>67< Q Y=67 [6 ?B;N986 <=6L6
TBD7@ <B <=6 ?B;ND<6@ @65866 BC <=6 L68>6L CB8 5>P67 P9:D6 BC 6 �7 97@ H Q 4 A8L< TBD7@ >L
5>P67 TM ; >7B8>75 7 TM :)� 0d� d.;/;d: � => T� �+���,�� # % �J� � �K� P

D� 7 �5�
E  !$ G# I < � 	 /JB +1 /

�,+1� 
 �K H L �
�JB +�  �K H 8 � P

E  !" G# I < � 	J /
�,+1� 
 �K H L �

�J�  �K H 8 � P

� 0dd  \6 ?97 N8BP6 >< CB8  !$ G# I ^ <=6 ?=9756 BC P98>9T:6 [ >:: 5 >P6 97 6ZD>P9:67< TBD7@ <B
 !" G# I Q

4 L 1 �JBK @67B<6L <=6 7D;T68 BC ; B7B; >9:L [ ><= @65866 � Q \6 =9P6 HJBK 8 & /
�,+1 /JBK 1'(� 1 'JBK Q

� B86BP68 1 �JBK 8 1 /
�,+1 /JBK 1,�JBK Q

Y=DL CB8 7 8 : ^ H JB + < � & � �054��*24�� �'(� 1 'JB + Q
4 L 1 �JBK � 1 �JB + ^ <=67 & � �054��*24�� �'(� 1 'JBK � +� HJB + Q



� �� ������ 	

���� �

� RC H L � ^ <=67 & � �054��*24�� �'(� 1 'JBK L HJ Q
Y=DL <=686 >L 9 NB:M7B; >9: >7 o [><= @65866 :B[68 B8 6ZD9: <B 	 /

�,+1 /JB +1� 
 Q

� RC H 8 � ^ [6 @B 7B< =9P6 9 L<8>?< >76ZD9:><M 9L �JB + 8 � & �*24� �'(� 1 'JB + CB8 6 ) : B@@ Q
XD< [6 986 LD86 <=9< � & �*24� �'( � 1 'JB + L �JB + Q
Y=67  !$ G# I < �JB +�  Q

�

�B8 <=6 ?9L6 BC H 8 � ^ <=6 TBD7@ B7  !" G# I >L <=6 TBD7@ 5>P67 >7 <=6 98<>?:6L �� ^ �� Q
Y=>L N8BNBL><>B7 @B6L 7B< <9O6 >7<B 9??BD7< <=6 7D;T68 BC BD<ND<L BC # Q R< >L BN<>; 9:

CB8 B7 :M B76 BD<ND< CB8 # Q XD< >7 X:B ?O W>N=68 ^ [6 DL6 >7 567689: >7P68L>T:6 CD7?<>B7 ^ LB
7 8 6 Q \6 766@ <B 5>P6 B<=68 TBD7@L B7:M CB8  !$ G# I Q Y=6 76]< TBD7@L ?97 T6 6]<67@6@
<B  !" G# I TM <=6 ?=9756 BC P98>9T:6 5>P67 >7 <=6 N86P>BDL L6?<>B7 Q
� 0d� d.;/;d: � =< T� �+���,�� # % �J� � �K� P	7 ��

	K �KBJB �,+�,+ � � HJ C

 !$ G# I <
� G6 ) 7 I� ) � GG6 ) 7 I �HJ I �*23 . � G7 ) 6 I ) : . G6 ) 7 ) :I

�
��, �K �KBJB �,+�,+ � � HJ C 7 ��

 !$ G# I < 	 G6 ) 7 . :I� . 
 G6 ) 7 ) :I�� ) �� G� � ) 7 ) 6 I . G6 ) 7 ) :I ) ���
� G: . � I

n7 ��� � 8 G.H ) JBK ,+� I ) GG6 ) 7 . :I �I 4*23 H **23 I ��,
� 8 + � �*23 G6 ) 7 I �*23
� 0dd  Y=>L N8BBC >L <6?=7 >?9: 97@ ZD><6 :B75 ^ [6 B7:M 6]N:9>7 >7 <=>L 98<>?:6 =B[ <B A7@ ><
97@ 86C68 <B ��� CB8 ?B;N:6<6 N8BBC Q

� >8L< [6 :B[68 TBD7@ <=6 7D;T68 BC ; B7B; >9:L [ ><= @65866 :B[68 <=97 � TM �JBKB �JBK � .G6 ) 7 I �JBKB �,�JBK � Q 47@ [6 A7@ <[B ?9L6 ^ � � H ^ <=>L ; 697L �KBJB �,+�,+ � � HJ ^ 97@ � L H Q
\ ><= TBD7@L B7 <= >L T>7B; >9:L ^ [6 ?97 CBD7@ 9 :B[68 TBD7@ 9L 9 NB:M7B; >9: >7 � [><=

@65866 6 ) 7 Q 4 LD� ?>67< ?B7@><>B7 <B A7@ <=6 @65866 � >L <B =9P6 <= >L :B[68 TBD7@ =>5=68
<=97 HJ Q

k L>75 <=6 (� :@68 >76ZD9:><M^ 5 >P6 DL <=9< 9 ZD9@89<>? NB:M7B; >9: >7 � ;DL< T6 NBL><>P6
97@ <=67 <=6 86LD:< BC <=6 N8BNBL><>B7 Q �

Y=>L TBD7@ >L 7B< DL6CD: >7 <= >L CB8; Q XD< >< ?97 5>P6 DL 97 9LM;N<B<>? 6L<>; 9<>B7 >7 6
BC  !$ G# I ^ CB8 7 8 6 Q



�� ��� � ���� ���

�d0d ��10a � => T� �+�� �,�� # % �J� � �J� P
:
6  !$ G# I <

� �� ) �J ��B� G:I �K H < 	
�
 ��� . ++ � ) �J ��B� G:I �K H � 


4L [6 ?97 L66 ^ <=>L TBD7@ >L T9@ CB8 :B[68 P9:D6 BC H ^ >< >L [B8<= <=97 <=6 TBD7@ 5>P67
TM N8BNBL><>B7 � Q� Q Y=67 [6 5>P6 9 T6<<68 TBD7@ CB8 H 8 � Q

\6 ?97 ?B;N986 <=6L6 6]N :>?>< TBD7@L CB8 4 :56T89>? R;;D7><M CB8 X:B ? W>N=68 ^ CB8
6]6;N:6 Q �B8 A]6@ P9:D6L BC H ^ 6 97@ 7 ^ [6 @6<68; >79<6 9 TBD7@ @>86?<6:M C8B; <=6 L68>6 Q
\6 =9P6 ?B;N986 <=>L TBD7@ [ ><=TBD7@L BC N8BNBL><>B7L � Q� 97@ � Q� CB8 H 8 :� 97@ 6 8 7 Q

� >5D86 � ) WB;N98>LB7 BC TBD7@L 9??B8@>75 <=6 7T BC P98>9T:6L

� >5D86 � 5>P6 DL <=6 @>�6867?6 9??B8@>75 <=6 P9:D6 BC 6 ^ [ ><= 7 8 6 Q \6 L66 <=6 :>7698
T 6=9P>B8 TD< <=6 9LM;N<B<>? ?B7L<97< +J  !$ G# I CBD7@ >L 7B< 5BB@ Q

Y=6L6 TBD7@L @6N 67@ B7 <=6 P9:D6 BC H ^ A5D86 � L=B[ <=9< <=6 TBD7@ BC N8BNBL><>B7 � Q�
>L T9@ CB8 L; 9:: A6:@ Q

�B[ ^ [6 5>P6 9 T 6<<68 TBD7@ B7 �� Q� 0d� d.;/;d: � =� T� �+���,�� # % �J� �� �K� P

 !$ G# I < : . 9 : . ��� G6 ) 7 I �



� �� ������ 	

���� ��

� >5D86 � ) WB;N98>LB7 BC TBD7@L 9??B8@>75 ?98@>79: BC ��

n7 ��� � 8 +� /JBKB +1 �� � �� G ++� /JBK 1B + .
+� �� �� G6 ) 7 I . 6 �� �I� )  /JBKB +1 �� �
 /JBK 1. G ++� /JBK 1B + .

+� �� �� . +� �� G6 ) 7 I . 6 �� �I� P
� 0dd  4L CB8 N8BNBL><>B7 � Q� ^ [6 @B B7:M 6]N:9>7 =B[ [6 CBD7@ >< 97@ 86C68 <B ��� CB8
?B;N:6<6 N8BBC Q

� >8L< ^ [6 TBD7@ <=6 7D;T68 BC ; B7B; >9: [ ><= @65866 :B[68 <=97 � TM �JBK� � 97@ DL>75
<=6 @BDT:6 >76ZD9:><M BC ( Q &BTT>7L B7 6 �^ [6 =9P6 )

�� �[
�� L .

:
� �� �� .

:
� �� [ .

�G[� ) :
� I �� � ) G[ G: . � I ) :

� I �� G: . � I�
)

:
:�[ ) : .

:
:�

:� G: . � I
[ ><= � 8 �[ Q

XM L<D@M>75 <=6 P98>9<>B7 BC <=6 8>5=< <68; 9L 9 CD7?<>B7 >7 � @ � +� 	 +� � ^ [6 A7@ 9 :B[68
TBD7@ BC �� G ����I Q 4 LD� ?>67< ?B7@><>B7 <B A7@ 9 TBD7@ BC � >L <=9< <=>L :B[68 TBD7@ >L
= >5=68 <=97 HJ Q

Y=>L 5>P6 DL 9 ZD9@89<>? NB:M7B; >9: >7 � G: . � I ^ [=686 � 8 � G6 ) 7 I ^ [=>?= ;DL< T6
NBL><>P6 Q 47@ <=67 [6 A7@ 9 ; >7>;D; P9:D6 CB8 � 97@ <=DL <=6 86LD:< BC <=6 N8BNBL><>B7 Q

�



�� ��� � ���� ���

�d0d ��10a � =< T� �+�� �,�� # % �J� �� �J� P
:
6  !$ G# I <

:

 ) �J ��B� G:I �

\6 ?B;N986 9:: <=6 TBD7@L <B56<=68 Q

� >5D86 � ) WB;N98>LB7 BC TBD7@L 9??B8@>75 <=6 7T BC P98>9T:6L

Y=6 TBD7@ B7 �� >L ?:BL6@ <=6 TBD7@ @6A76@ TM <=6 L68>6 Q

� �������� � �� 
�
���

�B8 V<869; W>N=68 ^ D L6 CD7?<>B7L [ ><= ; 6;B8>6L 5>P6 5BB@ ?8MN<B589N=>? ?8><68>9 Q Y=>L >@69
>L DL6@ >7 L6P689: L<869; ?>N=68 9L � _ ^ [6 A7@ >7 X :D6<BB<= Q

4 CD7?<>B7 [ ><= ; 6;B8M >L 9 CD7?<>B7 <=9< <=6 BD<ND< @6N 67@ B7 <=6 >7ND< 97@ 9:LB 9
; 6;B8M @6A76@ TM N86P>BDL >7ND<L BC L>S6 ; Q

� Q 4 8;O76?=< 97@ � Q � 89DL6 =9P6 N8BP6@ >7 98<>?:6 ���� <=9< CB8 9 TBB:697 CD7?<>B7 C8B;
�J� <B �� 97@ ?B7L>@68>75 L6P689: ?B7L6?D<>P6 BD<ND<L ^ <=686 >L 9 86:9<>B7 T6<[667 <=6 >7ND<L
97@ <=6 BD<ND<L [=>?= @B6L 7B< @6N 67@ BC <=6 ;6;B8>6L Q Y=6 98<>?:6 �� ^ �� =9P6 @6P6:BN6@
<=>L L<D@M CB8 CD7?<>B7L C8B; �J� <B �K� Q

R7 <= >L L6?<>B7 ^ [6 :BBO 9< <=6 4 :56T89>? R;;D7><M CB8 V<869; W>N=68 BC 9 CD7?<>B7 # ^
<= >L 9:56T89>? >;;D7><M >L @6A76@ 9??B8@>75 <=6 7D;T68 BC ?B7L6?D<>P6 BD<ND<L L<D@>6@ Q



� �� ������ 	

���� ��

� �	 �������
'6< ?B7L>@68 9 CD7?<>B7 # [><= 9 ; 6;B8M BC L>S6 ; 9< 9 ;B;67< � Q

�B8 <=>L ; B;67< � ^ <=6 ;6;B8M >L @67B<6@ TM � /-1 8 G] /-1+ � � � � � ] /-1� I ^ <=6 >7ND< TM � /-1 8G� /-1+ � � � � /-1J I 97@ <=6 BD<ND< TM � /-1 8 G� /-1+ � � � � /-1K Q
Y=6 CD7?<>B7 # ?97 T6 [8><<67 9< ;B;67< � 9L )

# %

�����������
����������

� /-1+ 8 #+ G� /-1 �� /-1 IQQQ
� /-1K 8 #K G� /-1 �� /-1 I

] /-B +1+ 8 � + G� /-1 �� /-1 IQQQ
] /-B +1� 8 � � G� /-1 �� /-1 I

\6 7B<6 o� <=6 >@69: 567689<6@ TM
� � /-B �1* . #* G� /-B �1 �� /-B �1 I

] /-B �B +1' . � ' G� /-B �1 �� /-B � 1 I CB8 � @ a: � � � � �7 b ^
� @ a: � � � � � ; b 97@ [ @ a_ � � � � � 1 . :b 97@ A6:@ 6ZD9<>B7L �� /-B �1 �� .� /-B �1 ^ [ @ a_ � � � � � 1 .:b 97@ �� /-1�

�
. � /-1 Q

��`d0`� � => T� �+�� �,�� # � K ����+� K �+
 �J� + �K� n �7 
�
 +�� +K � �N � ; ��, 1
�+������5� +�0 �� +K # P

	K 1 � ��B +K  C	7 �� 7 ��� �6 ��� � @ �� �	 /-1+ � � � � �	 /-B
� 1J � 
 /-1+ � � � � � 
 /-B

� 1K � C � 8̂ _ ���7 7 � � @ o� P

� 0dd  WB7L>@68>75 <=6 C9; >:M <=9< 567689<6 <=6 >@69: o� Q
Y=>L C9; >:M >L 9 � 8�T768 T9L>L BC o� 9??B8@>75 <=6 :6]>?B589N=>? B8@68 7 ���	# 
 /-B

� 1 F
! ! ! F � /-1 F � /-B

� 1 F ! ! ! F � /-B +1 F � /-1 F � /-B
� 1 F ! ! ! F � /-B

� 1 Q 47@ <=6 >@69: o� >L
9 S68B @>; 67L>B79: >@69: Q

Y=DL �K 8 �� �� /-1 � � � � �� /-B
� 1� ��o� @6A76@ 9 P6?<B8 LN9?6 BC @>; 67L>B7 HJ � B� Q

\6 =9P6 H /JBK 1
� @>L<>7?< ;B7B; >9:L >7 �� �� /-1 � � � � � � /-B

� 1 � � /-1 � � � � �� /-B
� 1 �� i �� /-B �1 �� . � /-B �1 � �� /-B �1 �� . � /-B �1 � [ @ a_ � � � � � 1 . :bj Q
\6 @6@D?6@ <=9< >C H /JBK 1

� � HJ � B� ^ <=67 <=6 L6< BC <=6 >; 956 BC H /JBK 1
� @>L<>7?<

;B7B; >9:L >7 �� >L 9 :>7698:M @6N 67@67< C9; >:MQ
Y=DL CB8 1 L �

K ^ <=686 6] >L<L � @ o� ^ � 8̂ _ Q Y=6 A8L< >7<6568 =>5=68 <=97 �
K >L ��B +K  Q

�

\ ><= <=>L <=6B86; ^ [6 ?97 9@9N< <=6 @6A7><>B7 BC 4 :56T89>? R;;D7><M <B CD7?<>B7L [ ><=
; 6;B8>6L Q



�� ��� � ���� ���

8 `9:;/ ;d: � => T� �+���,�� # � K ����+� K �+
 �J� + �K� n �7 
�
 +�� +K � �N� ; ��, 1
�+������5� +�0 �� +K # P

T� ,��+� �� %8 o� 
 �� �� /-1 � � � � � � /-B
� 1 � � /-1 � � � � � � /-B

� 1 � P
D� ,�Q ��, 7 � � �� ������ 	

������ ���+�,��� 1 +�0 ��

 !" G# � 1 I %8 ���� ��� \� �(� G-./ G� � � II �
 !$ G# � 1 I %8 ���� ��� \� �( � G-./ G� II �

� �� 	��	 �����
\6 =9P6 L>;N:6 N8BN 68<>6L B7 <=6 4:56T89>? R;;D7><MQ
� 0d� d.;/;d: � => T� �+�� �,�� # � K ����+� K �+
 �J� + �K� n �7 
 �
 +�� +K ��N � ; ��, 1
�+������5� +�0 �� +K # P

�+� �� � [ @ A C  !" G# � 1 ) [ I <  !" G# � 1 I ��,  !$ G# � 1 ) [ I <  !$ G# � 1 I P
� 0dd  '6< T 6 [ @ A Q RC � @ �� <=67 � @ �� B � Q �

4L [6 N8BP6 >7 <=6B86; � Q� ^ �� >L 9 P6?<B8 LN9?6 [ ><= @>; 67L>B7 HJ � B � Q VB [6 ?97
@6@D?6 TBD7@L 9L >7 <=6 N86P>BDL L6?<>B7 Q

4 TBD7@ BC <=6 4 :56T89>? R;;D7><M [ >:: T 6 <=6 A8L< @65866 BC <=6 L68>6L [ ><= 9 7659<>P6
B8 S68B ?B6� ?>67< Q Y=6L6 L68>6L 986 )

 !$ G# � 1 I �* � 2�
+,- . /+,-0 1 �

*23 ��
/+,-1 �

*23 �� 24
 !" G# I � �*53 �� 2�+,- . /+,-0 1

* �
/+,-1

* � 24
\6 7B<>?6 <=9< <=686 >L P68M C6[ @>�6867?6L [ ><= 4 :56T89>? R;;D7><M CB8 9 CD7?<>B7

[ ><=BD< ; 6;B8>6L Q � B86BP68 ^ <=6 86LD :<L BC 4 :56T89>? R;;D7><M CB8 9 CD7?<>B7 [ ><=BD<
; 6;B8>6L 5>P6 86LD:<L CB8  !" G# � 1 I 97@  !$ G# � 1 I TM <=6 L>;N:6 ?=9756 BC P98>9T:6 )

 !$ G# I  !$ G# � 1 I  !" G# I  !" G# � 1 I
6 �� 6 1 ) ; 6 . 7 �� G6 . 7 I1 ) ;

6 ) 7 �� G6 ) 7 I1 6 �� 6 1
� �� 7 � �+��,� � �5�� �� �������+� 	 P
 � �5� �+��,� K +�  !$ G# � 1 I ��,  !" G# � 1 I �� �� ���
7 � �7 ��� � +K 5�������P

\ ><= 9 :9856 7D;T68 BC P98>9T:6L ^ <=6 ?B;ND<9<>B7 BC 9 � 8�T768 T9L>L ?97 T6 @>� ?D:< Q
�7B[ >75 567689<B8L BC �� >7<8B@D?6@ >7 @6A7><>B7 � Q� L>;N:>A6L <=6 ?B;ND<9<>B7 Q Y=6
CB::B[ >75 <=6B86; 97L[68 N98<:M <B <=>L ZD6L<>B7 Q
��`d0`� � =< T� �+�� �,�� # � K ����+� K �+
 �J� + �� n �7 
 �
 +�� +K � �N � ; ��, 1
�+������5� +�0 �� +K # P

T� �+���,�� �� �� �+,���, �� ,�Q ���+� � P� P



� �� ������ 	

���� ��
	K �� 8 a_b �� � � �� /-1 � � � � � � /-B

�1 � � /-1+ � � � � � � /-B
� 1+ �� i �� /-B �1 �� . � /-B �1 ��� /-B �1+ �

�
. � /-B �1+ � [ @ a_ � � � � � 1 . :bj

7 �� �� @ �� �	 /-1+ � � � � �	 /-B
�B +1J � 
 /-1+ � � � � � 
 /-B

� 1+ � �+ 7 �
� /-B

�B +1+ 8 � G� /-1 � � � � � � /-B
�B +1 � � /-1+ � � � � � � /-B

� 1+ I
��, K +� 1 � ; ) :C �� �� � ������, ��

� /-B'1+ . � G� /-B',�,+1 � � � � � � /-B'1 � � /-B',�,+1+ � � � � � � /-B',+1+ I
K +� �� � � @ a; ) : � � � � � 1 b ��, Q ��, �����+�� +� 5�������� P� 0dd  \ ><= 7B<9<>B7L BC <=6 N8BBC BC <=6B86; � Q� ^ [6 O7B[ <=9< � � >L 9 P6?<B8 LN9?6 BC
@>; 67L>B7 H � /JB +1 Q4 L �� �� /-1 � � � � � � /-B

� 1 � � /-1+ � � � � � � /-B
�1+ �� i �� /-B �1 �� .� /-B �1 � �� /-B �1+ �

�
.� /-B �1+ � [ @ a_ � � � � � 1 .:bj =9P6 H � /JB +1 @>L<>7?< ;B7B; >9:L 97@ �� 8 a� b ^ <=6 >; 956 BC <=>L ; B7B; >9:L >7 � � >L 9

:>7698 T9L>L BC � � Q
VB [6 ?97 6]N86LL 9:: <=6 ; 6;B8>6L ] /-B'1* 9L 9 NB:M7B; >9: >7 � /-B �1 97@ � /-B �1+ ^ [ @

a_ � � � � � ; b ^ CB8 9:: � @ a_ � ���� � ; b 97@ � a: � ���� � ; b Q
Y=67 � /-B �B +1+ ?97 T6 6]N86LL6@ 9L 9 NB:M7B; >9: >7 � /-B � 1 97@ � /-B � J 1+ ^ [ @ a_ � � � � � ; ) :b ^

[ ? @ a_ � � � � � ; ) :b ^ CB8 9:: � @ a_ � ���� � ; b 97@ � a: � ���� � ; b Q 4 L L9; 6 CB8 ; 6;B8M � -B�B + Q
\ ><= ><689<>B7 <B 1 ^ [6 ?B7L<8D?< NB:M7B; >9:L <=9< 986 9 � 8�T768 T9L>L CB8 <=6 :6] >?BU

589N=>? B8@68 � /-1 d ! ! ! d � /-B
� 1 d � /-1+ d � � � � /-B

� 1+ d � /-1 d ! ! ! d � /-B
� B +1 Q

Y=67 ^ C8B; N8BNBL><>B7 � Q� ^ <=6 NB:M7B; >9: 7B< @6N67@>75 BC ;6;B8>6L >L 9 � 8�T768
T9L>L BC �� CB8 <=6 @6@D?6@ :6] >?B589N=>? B8@68 Q �

47 9NN:>?9<>B7 BC <=>L <=6B86; >L <=6 LD;;9<>B7 567689<B8 Q R7 <=>L V<869; W>N=68 ^ <=6
A :<68>75 CD7?<>B7 # =9P6 6 >7ND<L � 8 G� /-1+ � � � � � � /-1J I >7 �� ^ 9 ; 6;B8M � /-1 @ O ���O [><=
; 8 ���/ � 6 <=6 L>S6 BC <=6 ; 6;B8M 97@ B76 BD<ND< � @ �� CB8 9 ;B;67< � Q Y=6 @6A7><>B7
>L 5>P67 TM <=>L 86:9<>B7 )

� /-1 8 � /-1+ � ! ! ! � � /-1J � � /-1 � /-B +1 8 �� /-1+ ) ! ! ! ) � /-1J � � /-1� 	
[><= � ^ <=6 LD; B7 �� 97@ ) <=6 LD; >7 <=6 8>75 O ���O Q

R7 <=6 98<>?:6 ���� ^ <=6M ?B7L<8D?< 9 NB:M7B; >9: � LB <=9< � /-B
�B +1 8 � G� /-1 � � � � � � /-B

�B +1 � � /-1 � � � � � � /-B
�1 I Q

R7 C9?< >7 <=>L 98<>?:6 ^ <=6M =9P6 N8BP6@ <=6 =MNB<=6L>L BC <=6B86; � Q� Q VB ^ [6 ?97 ?B;ND<6
[ ><= <=>L 86:9<>B7 <=6 6]9?< P9:D6 BC  !" G# � ; I 97@ ?B;N986 [ ><= <=6 TBD7@ 5>P67 TM 98<>U
?:6 ���� )

7 � 
 � � � 	 
 =
XBD7@ BC ���� � � � � � � 3 ��
 !" G# � ; I � � � � � � 3 �

4L [6 ?97 7B<>?6 ^ >< L66; L <=9< <=6  !" G# � ; I >L 6ZD9: <B



�� ��� � ���� ���

� ����������

Y=>L 98<>?:6 567689:>S6 <=6 4 :56T89>? R;;D7><M <B 9:: A7><6 A6:@L 97@ 9:LB CB8 X :B ?O W>N=68 Q
4 :: <=6L6 7B<>B7L 986 :>7O <B � 8�T768 T9L>L [ ><= 9 LN 6?>A? B8@68 ) <=6 %&' B8@68 CB8 4 :56T89>?
R;;D7><M >7 X :B ?O W>N=68 97@ <=6 
 :>; >79<>B7 B8@68 CB8 4 :56T89>? R;;D7><M >7 V<869;
W>N=68 Q

4 L <=6 @6A7><>B7 BC 9 CD7?<>B7 # @>86?<:M 5>P6 DL 9 � 8�T768 T9L>L CB8 9 :6] >?B589N=>?
B8@68 ^ [6 N8BP6 N8BN 68<>6L BC <=6 >@69: Q � B86BP68 [6 5>P6 6]N:>?>< 97@ 9LM;N<B<>? TBD7@L
B7 <=6 4:56T89>? R;;D7><MQ

\6 6]<67@ <=>L 7B<>B7 <B CD7?<>B7 [ ><= ; 6;B8>6L BP68 97M A7><6 A6:@L 97@ [6 5>P6 9
<=6B86; <=9< =6:N ?B;ND<>75 <=6 86:9<>B7L >;N:>6L TM <=6L6 4 :56T89>? R;;D7><MQ

� ���������

��� � Q 4 8;O76?=< �7 <=6 
]>L<67?6 BC :B[U@65866 
ZD9<>B7L CB8 4 :56T89>? 4<<9?OL R7 V4VW

 ?8MN< [B8OL=BN Q 4PP9>:9T :6 9< 6N8>7< Q>9?8 QB85�������3�� Q

��� � Q 48L 4NN:>?9<>B7L @6L T9L6L @6 � 8�T768 67 ?8MN<B589N=>6 �=@ Y=6L>L >7 k7>P68L><M
BC & 6776L � ^ ���� Q

��� W Q W98:6< R;N8BP>75 <=6 9:56T89>? >;;D7><M BC 86L>:>67< 97@ 7B7:>7698 CD7?<>B7L 97@
?B7L<8D?<>75 T67< CD7?<>B7L Q �7 6N8>7< Q>9?8 QB85���������� Q

�� � � Q WBD8<B>L Q �9L< 9:56T89>? 9<<9?OL B7 L<869; ?>N=68L [ ><= :>7698 C66@T9?O Q R7 '�WV ^
6@><B8 ^ ���0 + 
��	 ^ PB:D; 6 ���� ^ N956L ���� ��� ^ ���� Q

��� � Q WBD8<B>L Q 4 :56T89>? 4<<9?OL B7 WB;T>768L [ ><= � 6;B8M 97@ V6P689: �D<ND<L Q R7
RWRVW ���� ^ '�WV ^ VN8>7568 Q

��� � Q WBD8<B>L 97@ \ Q � 6>68 Q 4 :56T89>? 4<<9?OL B7 V<869; W>N=68L [ ><= ' >7698 �66@T9?O Q
R7 
D8B ?8MN< ���� ^ '�WV ���� ^ NN Q ���U��� ^ VN8>7568 Q

��� � Q WBD8<B>L 97@ � Q � >6N8SMO Q W8MN<979:ML>L BC T:B ?O ?>N=68L [ ><= BP68@6A76@ LML<6; L
BC 6ZD9<>B7L Q R7 � � �����0 ^ PB:D; 6 ��� � BC T� �� ^ N956L �����3� ^ ���� Q

�3 � % 9P>@ 4 Q WB] ^ �B=7 X Q ' ><<:6 ^ 97@ %B7 � �V=69 Q 	,����C ��������C ��, � �� +��7
 � � ��
���+,���+� + �+
0 ���+��� ��� ������ � �+
 ��� ��, �+

���5� ��� ����Q VN8>7568U
�68:95 ^ �� ^ �7@ 6@><>B7 ^ ���� Q ��� N956L Q

�� � � Q �B:>? �6?<B8>9: XBB:697 CD7?<>B7L 97@ >7@D?6@ 9:56T89>? 6ZD9<>B7L Q �7
6N8>7< Q>9?8 QB85���������� Q

��� � � Q � 89DL6 97@ � Q 4 8;O76?=< Q 4 :586T89>? 4<<9?OL B7 WB;T>768L [ ><= � 6;B8MQ R7
W8MN<B ���� ^ '�WV ���� ^ NN ���U��� ^ VN8>7568 Q



� �� ������ 	

���� ��

���� % Q ( Q '66 ^ � Q � >; ^ � Q (B75 ^ � Q \ Q (97 97@ % Q � BB7 Q 4 :56T89>? 4<<9?OL B7 VD;;9<>B7
�67689<B8L Q R7 �V
 ���� ^ '�WV ^ VN8>7568 ^ ���� Q

���� \ Q � 6>68 ^ 
 Q �9L9:>? 97@ W Q W98:6< Q 4 :56T89>? 4<<9?OL 97@ % 6?B;NBL><>B7 BC XBB:697
�D7?<>B7L Q R7 
D8B?8MN< ���� ^ NN Q ���U�� � ^ '�WV ���� ^ VN8>7568 ^ ���� Q

���� � Q �9<98>7 ^ W8MN<979:ML>L BC <=6 � 9<LD;B<B 97@ R; 9> �DT:>? � 6M V?=6; 6 BC 
D8BU
?8MN< �33 ^ W8MN<B ��� ^ VN8>7568 ^ '�WV ��� ^ NN Q ��3U�� � ^ ���� Q




