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

������ �!� "�#��!$� � "��%�#�% �!& !'(�#)��#�$�

*+

, - . - / - 012345

67889 : ;<= > ?8@AB 8CD EFC C8G 8H I9JK8<@JA= FL MF9DF9

N O� 	�
�	P Q3 2RS3 T343 UV 3W3X 3VYU4+ Z411[ 1[ YT3 [\V]UX3VYUW YT3143X 1[ ]R5^43Y3_YRX 3
U553Y Z4R^RV2 � ]\3 14R2RVUWW+ Y1 `UWUV2 � a 14Y1V UV] Q RWWRV234 - bT3 3553V^3 R5 U 5RXZW3
\YRWRY+_X UcRX R5UYR1V U42\X 3VY � UV] V1 ]33Z 435\WY5 [41X [\V^YR1VUW UVUW+5R5 U43 43d\R43] -
e �f g
��� h 3d\RSUW3VY X U4YRV2UW3 X 3U5\43 � 4R5i_V3\Y4UW X 3U5\43 � U4* RY4U23 � \YRWRY+-

jk ��l��mnol��� k ,3Y pqr struv * 3 UV w x _SUW\3] ]R5^43Y3_YRX 3 5Y1^TU5YR^ Z41^355 � yTR^T
y3 YTRVi 1[ U5 X 1]3WWRV2 YT3 3S1W\YR1V 1[ YT3 p]R5^1\VY3]s Z4R^3 1[ z U553Y5 - bT343 R5 U
{341YT U553Y � ^U5T � yT153 Z4R^3 UY YRX 3 | R5 UWyU+5 �� UV] y3 RV^W\]3 YTR5 RV YT3 V1YUYR1V
*+ ]3}VRV2 ~q �r � p�� q �r s - bT3 Z41 ^355 q R5 U]UZY3] Y1 U } WY4UYR1V p� r struv ]3}V3] 1V 51X3
Z41*U*RWRY+ 5ZU^3 p� � � � � s - `\4RV2 ]U+ � � YT3 RVS35Y14 T1W]5 U Z 14Y[1WR1 �� � p� �� � � � � � � x� s�
1[ YT3 U553Y5 � ~�� � p�v� � � � � � � x� s� � UV] UY YT3 3V] 1[ YT3 ]U+ YT3 Z4R^35 q� [14 YTUY ]U+ U43
43S3UW3] � + R3W] RV2 YT3 RVS35Y14 U 2URV 1[ �� � pq� � q���s � ~�� � p ~q� � ~q���s [14 YT3 ]U+-�V YT3 WR2TY 1[ yTUY yU5 iV1yV UY YT3 3V] 1[ ]U+ � � YT3 RVS35Y14 ^T11535 YT3 V3cY ]U+ �5
Z 14Y[1WR1 ~��� � 5\*� 3^Y Y1 YT3 *\]23Y ^1V5Y4URVY
p���s � p ~��� � � ~�� s � ~q� � �
�RV^3 YT343 U43 V1 5T14Y_53WWRV2 435Y4R^YR1V5 � yTUY YTR5 X 3UV5 RV 3�3^Y R5 YTUY YT3 RVS35Y14
^T11535 ��� � � UV] YT3V �v� R5 UWY343] Y1 ZU+ [14 YT3 V3y Z14Y[1WR1 - bT\5 YT3 2URV 1S34 YT3
yT1W3 YRX 3 Z 34R1] \Z Y1 � R5 5RXZW+

p���s t�
�u�

�� � pq� � q���s � p ~� � ~q st � p~� � ~q sv �

�Y R5 ^W3U4 [41X YT3 RVY34Z43YUYR1V 1[ YT3 Z14Y[1WR1 Z41^355 YTUY ~�� X\5Y * 3 �����X3U5_\4U* W3 [14 3U^T � - Q T3V y3 5Z 3Ui 1[ U Z 14Y[1WR1 Z41 ^355 ~� � y3 5TUWW UWyU+5 U55\X 3 YTUY
�



~�� R5 �����X3U5\4U* W3 [14 UWW � � UV] YTUY ~� 5UYR5}35 YT3 53W[_}VUV^RV2 *\]23Y ^1V5Y4URVY
p�-�s -

Q3 ^UWW YT3 Z 14Y[1WR1 Z41^355 p ~�� st�u � UV ;<�JA<;G 8 F�� F<A79JA= R[

p���s p ~� � ~q st � p~� � ~q sv � � U -5 -� UV] � �p ~� � ~q st � p~� � ~q sv � �� � � �

bT3 435\WY 1[ ` UWUV2 � a 14Y1V � Q RWWRV234 ��� R5 YT3 [1WW1y RV2 -

b�	
0	a � p`UWUV2 � a 14Y1V � Q RWWRV234s - �� 8 L FC CF
 J9G ;<8 8�7JK;C89A �
pRs �� 8<8 8� J@A@ ; � <F�;�JCJA= �� 8�7JK;C89A AF � @7 �� A�;A 79D8< �� H pq� � �� st�uv J@ ; � ;<�
AJ9G ;C8�
pRRs �� 8<8 DF8@ 9FA 8� J@A ;9= ;<�JA<;G 8 F�� F<A79JA= �
: F<8FK8<H JL 8JA� 8< FL A� 8@8 8�7JK;C89A �F9DJAJF9@ �FCD@H A� 89 JA J@ � F@@J�C8 AF ��FF@8 �� J9
@7 �� ; 
 ;= A�;A pz �� �z� s J@ �F79D8D �

bT3 Z\4Z153 1[ YTR5 ZUZ 34 R5 Y1 2RS3 U 5RXZW3 Z411[ 1[ YTR5 435\WY - bT3 X 3YT1] \53] R5
3553VYRUWW+ Y1 X UcRX R53 YT3 3cZ 3^Y3] \YRWRY+ 1[ 2URV5 [41X Y4U]3 1S34 UWW Z 155R* W3 Y4U]RV2
5Y4UY32R35 -

bTR5 Z41* W3X RV SU4R1\5 [14X 5 TU5 * 33V ^1V5R]343] *+ U V\X* 34 1[ U\YT145 1S34 YT3
+3U45 � � U44R51V � � 43Z5 ��� � � U44R51V � � WR5iU ��� � � 43Z5 ��� � `\� 3 � �\UV2 �� � � �Y4R^i34
���� � �U^i � � WR5iU ��� � �  1WWX 34 � �^Ty3R{34 �!� � ` 3W*U3V ��� � �^TU^T34XU+34 ���� � � U*UV1S
� � 4UXi1S �"� -

bT3 *U5R^ R]3U 1[ YT3 Z4353VY UZZ41U^T R5 3U5RW+ 5i3Y^T3] RV YT3 ^U53 1[ 1V3 YRX 3
Z 34R1] - bUi3 # � w $ p�% � �s Y1 * 3 U 5Y4R^YW+ ^1V^US3 � 5Y4R^YW+ RV^43U5RV2 [\V^YR1V y RYT
^1VYRV\1\5 ]34RSUYRS3 � UV] YUi3 & Y1 * 3 UV w x _SUW\3] 4UV]1X SU4RU* W3 pyT153 5\ZZ 14Y R5
V1Y ^1VYURV3] RV UV+ Z41Z 34 5\*5ZU^3 � [14 5RXZWR^RY+-s Q3 ]3}V3 �# � w x $ p�% � �s *+

�# p's � ( # p' � & s �

�[ �# R5 X Uc RX R53] UY YT3 Z 1RVY ') * w x � YT3V YT3 }45Y_14]34 ^1V]RYR1V RXZWR35 YTUY

� � (& # + p') � & s �

UV] 51 pUV UZZ41Z4RUY3 X\WYRZ W3 1[ s # + p') �& s y RWW 534S3 U5 U ^TUV23 1[ X 3U5\43 yTR^T X Ui35
& RVY1 U {341_X 3UV 4UV]1X SU4RU* W3 - 
V YT3 1YT34 TUV] � R[ 5\Z , �# p' s R5 V1Y UYYURV3] � YT3V

�



RY ^UV * 3 5T1yV YTUY YT343 3c R5Y5 51X3 � * w x ����5\^T YTUY �# p|� s 43X URV5 * 1\V]3] U5
| $ % � UV] YTR5 RXZWR35 YTUY � �� � & � �� � � - �RV^3 YT3 5\ZZ 14Y 1[ & R5 U55\X 3] V1Y
Y1 * 3 ^1VYURV3] RV U Z41Z 34 5\*5ZU^3 � y3 TUS3 � �� � & � �� � � � UV] 51 � R5 UV U4* RY4U23
1ZZ 14Y\VRY+-

a UiRV2 YTR5 Z43^R53 � UV] 3cY3V]RV2 Y1 YT3 X\WYR_Z 34R1] ^U53 � 43d\R435 51X 3 ^U43 � *\Y
YT3 3553VYRUW R]3U R5 YTUY � \5Y 2RS3V - �Y X U+ * 3 Z155R* W3 Y1 3cY3V] YT3 X 3YT1] Y1 ^1VYRV\1\5
YRX 3 -

�V �3^YR1V � � y3 2RS3 YT3 5Y4\^Y\43 1[ YT3 Z411[ � \5RV2 U V\X* 34 1[ Y3^TVR^UW Z41Z1_
5RYR1V5 1V YT3 yU+- bT3 Z411[ 1[ YT353 R5 ]3[3443] \VYRW �3^YR1V � -

N ���
g ���� �� �� 	P �Y R5 U Z W3U5\43 Y1 YTUVi Yy1 43[34335 � yT153 ^U43[\W 43U]RV2 1[ YTR5
ZUZ 34 TU5 243UYW+ RXZ41S3] YT3 Z4353VYUYR1V -

� k 	��� 
 � 
 l�� ���n 
l � 
 &� 
��� � "��l�� � � �

����� k bT3 Z411[ 1[ YT3 435\WY R5
*\RWY 1V 53S34UW 5RXZW3 Z41Z 15RYR1V5 - bT3 }45Y 5U+5 YTUY YT343 R5 UV U4* RY4U23 1ZZ 14Y\VRY+
]\4RV2 YT3 YRX 3 Z 34R1] \Z Y1 � R[ UV] 1VW+ R[ YT343 R5 UV U4* RY4U23 1ZZ 14Y\VRY+ 1V 1V3 1[
YT153 ]U+5 -

�0
�
��b�
� � -� �� 8 L FC CF
 J9G ;<8 8�7JK;C89A �
p� -�Rs �� 8<8 8� J@A@ ;9 ;<�JA<;G 8 F�� F<A79JA=�
p� -�RRs �F< @F� 8 � � �� � � � � � H A� 8<8 8� J@A@ ;9 ������ 8;@7<;�C8 w x �K;C7 8D <;9DF� K;<J;�C8
�� @7 �� A�;A

�� � pq� � q���s � � U -5 � UV] � ��� � pq� � q���s � �� � � �

p� -�RRRs �F< @F� 8 � � �� � � � � � H A� 8<8 8� J@A@ ;9 ������ 8;@7<;�C8 w x� � �K;C7 8D <;9DF�
K;<J;�C8 ~�� @7 �� A�;A

~�� � p ~q� � ~q���s � � U -5 � UV] � �~�� � p ~q� � ~q���s � �� � � �

�Y R5 V1Y Y11 TU4] Y1 5T1y pUV] RY R5 U 5Z 3^RUW ^U53 1[ � 41Z 15RYR1V � -�s YTUY R[ � � w x $ w �
R5 5Y4R^YW+ ^1VS3c � YT3V 8JA� 8< YT343 3c R5Y5 U \VRd\3 ') X RVRX R5RV2 � � F< RY R5 Z 155R* W3 Y1
}V] 51X3 ' * w x ���� 5\^T YTUY

WRX 5\Zr�� � p|' s � % �

�



bT3 Z\4Z153 1[ YT3 V3cY Z41Z 15RYR1V R5 Y1 5T1y YTUY R[ y3 ]3UW y RYT U 4UV]1X 5Y4R^YW+
^1VS3c [\V^YR1V � YT353 ^T1R^35 ^UV * 3 XU]3 X 3U5\4U* W+-

�0
�
��b�
� � -� - �7�� F@ 8 A�;A � � � � w x $ w � �;@ A� 8 � <F� 8<AJ8@ A�;A
�J� � p� � �s J@ @A<J�AC= �F9K8� L F< 8;�� � �
�JJ� � p�� ' s J@ � �� 8;@7<;�C8 L F< 8;�� ' H 
� 8<8 � J@ ; @7 ��� �B 8CD FL � � �� 89 A� 8 8K89A@

� v � �� � YT343 3c R5Y5 ') 5\^T YTUY � p� � ')s � � p� � ' s [14 UWW '�
� � � �� � [14 3U^T ' * w x ���� � WRX r�� � p� � |' s � 	% �

;<8 A� 8 @;� 8H ;9D ;<8 � �� 8;@7<;�C8� : F<8FK8<H ') � ') p� s J@ � �� 8;@7<;�C8�

L 
 8 L 7<A� 8< ;@@7� 8 A�;A

p� ��s � p� s � �' * q x�� � WRX � p� � |' s � % �

J@ �CF@ 8D L F< ;C C � H A� 89 JA J@ � F@@J�C8 AF � ;� 8 ; � �� 8;@7<;�C8 �� FJ�8 
 p� s * � p� s 
� 89 8K 8<
� p� s �� � �
� <FFL FL �� 8F<8� �� pRs � pRRs - �[ YT343 3c R5Y3] UV 3d\RSUW3VY X U4YRV2UW3 X 3U5\43 �� UV]
UV U4* RY4U23 1ZZ 14Y\VRY+� YT3V *+ p� -�RRs YT343 R5 51X3 ����_X 3U5\4U* W3 �� 5\^T YTUY
p� ��s �� � pq� � q���s � � U -5 -� �� ��� � pq� � q���s � �� � � �
03ZWU^RV2 �� *+ �� ��� ���� � ��� ��v� � y3 X U+ U55\X 3 YTUY �� R5 * 1\V]3] � UV] YT3V �� � pq� �
q���s * � � p �� s � UV] TU5 �� _X 3UV � � 5RV^3 q R5 U �� _XU4YRV2UW3 - bTR5 ^1VY4U]R^Y5 p� -�s -
pRRs � pRs - Q3 V1y 5\ZZ 153 YTUY YT343 R5 V1 U4* RY4U23 � 51 � 5Z 3^R}^UWW+� YTUY p� -�RRs ]135 V1Y
T1W] � y3 X\5Y ^1V5Y4\^Y UV 3d\RSUW3VY X U4YRV2UW3 X 3U5\43 -

,3Y \5 V1y }c 1\4 5Y4R^YW+ ^1V^US3 � 5Y4R^YW+ RV^43U5RV2 [\V^YR1V # � w $ p�% � �s -
Q3 5TUWW RV5R5Y UW51 YTUY # 5UYR5}35 YT3 ^1V]RYR1V YTUY [14 51X 3 � � � � [14 UWW � * w
p� ��s # + p� s � � p� 	 �# p� s �s �
Q3 URX Y1 XUc RX R53 YT3 3cZ 3^Y3] \YRWRY+ (�t�u �# p�� � q� s � yT343  q� � q� � q� �� � *\YYT3 }45Y Z41* W3X R5 YTUY 5\^T UV 3cZ 3^YUYR1V X U+ V1Y * 3 }VRY3 - bTR5 R5 3U5RW+ 1S34^1X 3 �
T1y3S34 -
�0
�
��b�
� � -� - �� 8<8 8� J@A@ ; �F79D8D D8�<8;@J9G @A<J�AC= � F@JAJK 8 L 79 �AJF9 ! � w � $
p� �% s @7 �� A�;A L F< 8;�� ' * w x

5\Z
"#$ %

�# p' � � s �! p �� �s � % �

�



�1 R[ y3 RXX3]RUY3W+ 43Z WU^3 � *+ � + � yT343 z� + � �t�u �! p � q� �sz� � YT3V YT3 RVY324U* RWRY+1[ �t�u �# p�� �  q� s R5 U55\43] [14 UWW �� * w x -
Q3 5TUWW ^1V5Y4\^Y RV]\^YRS3W+ X 3U5\435 �t � � + � �t �� � � � � � � v � �� 3d\RSUW3VY Y1

� 1[ YT3 [14X

p� ��s z�� � ���t�u�� �# + p�� �  q� sz� + �

yT343 YT3 �� yRWW * 3 � ���_X 3U5\4U* W3 � UV] YT3 �� y RWW * 3 UZZ41Z4RUY3 V14X UWR5RV2 ^1V_
5YUVY5 - bT3 X 3U5\435 �� y RWW 5UYR5[+ YT3 RV]\^YRS3 T+Z 1YT35R5
p� -�Rs [14 UWW � � � � [14 UWW ' * w x � # p' �  q� s * � � p�� s �
p� -�RRs pq� st�u� R5 U pp� � st�u� � �� s_X U4YRV2UW3 -

.W3U4W+� YT343[143 � 1V^3 YT3 RV]\^YRS3 Z41 ^3]\43 R5 ^1XZW3Y3 � YT3 X 3U5\43 �v R5 1\4
3d\RSUW3VY XU4YRV2UW3 X 3U5\43 � UV] YT3 ]3V5RY+ y RWW * 3 * 1\V]3] R[ YT3 # y3 ^T153 TU5
* 1\V]3] ]34RSUYRS3 -�34R}^UYR1V 1[ YT3 RV]\^YRS3 T+Z 1YT35R5 [14 � � � R5 RXX3]RUY3 � p� -�Rs R5 U55\43]
*+ YT3 ^1V5Y4\^YR1V 1[ � + � UV] p� -�RRs R5 SU^\1\5 - �\ZZ153 YT343[143 YTUY y3 TUS3 *\RWY
�t � � � � �� � UV] y3 V1y y R5T Y1 ^1V5Y4\^Y ���� - �**43S RUY3 q� � q��� Y1 & � UV] W3Y � p�� �s
* 3 U 432\WU4 ^1V]RYR1VUW �� _]R5Y4R*\YR1V [14 & 2RS3V ���� -
�0
�
��b�
� � -� - M8A � D89 FA8 A� 8 �F�� ;�A � 8A<J� @� ;�8 FL ;C C z � z F<A�FG F9;C � <F�� 8�AJF9 � ;A<J�8@ � �� 89 A� 8<8 8� J@A@ ;9 ���� �� 8;@7<;�C8 � ;�� J9G 	 � � $ � @7 �� A�;A L F<
;C� F@A ;C C �

i34	 p� s � WRV p5\ZZ p� p� � �sss �

Q3 V1y UZZW+ � 41Z 15RYR1V � -� Y1 YT3 ����_X 3U5\4U* W3 4UV]1X ^1VS3c [\V^YR1V

� p� � ' s � 
 �# p' � � s� p� � z� s 	 �	 p� s' ��
� �( � �# p' �  q� s ������ 	 �	 p� s' �� �

yTR^T RY R5 3U5+ Y1 ^T3^i 5UYR5}35 YT3 T+Z1YT3535 1[ � 41Z 15RYR1V � -� - �14 3U^T 4UYR1VUW
' � � p� � ' s � % UWX 15Y 5\43W+� 5RV^3 *+ YT3 RV]\^YRS3 T+Z 1YT35R5 p� -�Rs � # p' �  q� s R5 RV
� � p�� s - � 3V^3 � 3c^3ZY 1V U V\WW 53Y 1[ � � � R5 }VRY3_SUW\3] UY 3S34+ 4UYR1VUW � UV] 51 R5
}VRY3_SUW\3] 3S34+yT343 -

.1V5R]34 V1y yTUY TUZZ 3V5 [14 ' * � p� s p]3}V3] UY p� -�ss � y3 TUS3

WRX � p� � |'s � % �
!



bT\5 y3 ^1V^W\]3 YTUY 	 p� s' � � � 51 ' * WRV p 5\ZZ p� p� � �sss � UV] y3 X\5Y TUS3
p� �"s � p� � �� � ' � � � ��s � � �
1YT34y R53 YT3 Y34X � �# p|' � � s� p� � z� s y1\W] 3cZW1]3 U5 | Y3V]5 Y1 RV}VRY+- �14 }c3] � �
YT3 53Y 1[ ' * q x�� [14 yTR^T p� -"s T1W]5 R5 ^W3U4W+ ^W153] � 51 y3 X U+ \53 � 41Z 15RYR1V � -�
Y1 2RS3 UV ����_X 3U5\4U* W3 ^T1R^3 
 p� s yT3V3S34 � p� s �� � - �\Y YT3V y3 X\5Y TUS3
p� ��s � p� � �� � 
 p� s � � � ��s � � �
[14 1YT34y R53 � p� � �� � 
 p� s � � � ��s � �� ^1VY4U]R^YRV2 YT3 ]3}VRYR1V 1[ 	 - �� J@ � ��� �
� 8;@7<;�C8 ��FJ�8 FL 
 p� s 
 F7CD A� 8<8L F<8 �8 ;9 ;<�JA<;G 8 F�� F<A79JA=� A� 8 F9 C= �F9 �C7@JF9
J@ A�;A � p� s � 7@A �8 8�� A= ;C� F@A @7<8C=H ;9D A� 8<8 8� J@A@ ;9 ���� �� 8;@7<;�C8 ') p� s 
� J��
� J9 J� J@ 8@ � p� � �s � 	SR]3VYW+� 	 p� s') p� s � � [14 YTR5 X RVRX R5RV2 ^T1R^3 -� WW YTUY 43X URV5 R5 Y1 ^U44+ 1\Y YT3 }45Y_14]34 UVUW+5R5 - Q3 TUS3 [14 UV+ � * w x
UV] � � �

p� ���s

� � �
� 
 �# p') p� s � � s � # p') p� s � � 	 �� � � s�� p� � z� s

� �
� 
 �� �"�v� �# p') p� s � � s � # p') p� s � � 	 �� � � s�� p� � z� s
	 �

� 
 �� �"�v� �# p') p� s � � s � # p') p� s � � 	 �� � � s�� p� � z� s
UV] W3YYRV2 � � � � y3 \53 X1V1Y1V3 ^1VS3423V^3 RV 3U^T RVY324UW � YT3 }VRY3V355 1[ YT3 }45Y
* 3RV2 U55\43] *+ T+Z 1YT35R5 p� -�Rs - bT3 ^1V^W\5R1V R5 YTUY

� � 
 � � � # + p') p� s � � s � p� � z� s
UV] 5RV^3 � R5 U4* RY4U4+� y3 TUS3
p� ���s � � 
 �# + p') p� s � � s � p� � z� s �
UV] RV]33] �# + p') p� s � � s * � � p� p� � �ss *+ X1]R[+ RV2 5WR2TYW+ YT3 U42\X 3VY UY p� -��s -
�3[143 y3 UWW1y 1\453WS35 Y1 ]3}V3 ���� *+ YT3 43^RZ 3 p� -�s � y3 X\5Y ^T3^i YTUY py4RYRV2
V1y �� [14 ') �  q� [14 & s # + p�� �  q� s * � � p�� s - �1y3S34 � *+ YT3 ^1V]RYR1V p� -�s


 # + p�� �  q� sz�� � � 	 � 
 �# p�� �  q� sz��
� � 	 � 
 ( � ��# p�� �  q� s ������z��
� � � � # p�s �

�



5RV^3 �� p� s R5 YT3 ^T1R^3 1[ Z 14Y[1WR1 yTR^T X Uc RX R535 ( � p# p� �  q� s �����s � 51 YTR5 X\5Y* 3 UY W3U5Y U5 211] U5 \5RV2 � �
bT\5 y3 ^UV RV]33] ]3}V3 ���� \5RV2 p� -�s UV] y3 TUS3 1VW+ Y1 ^T3^i YTUY ����5UYR5}35 YT3 RV]\^YRS3 T+Z 1YT35R5 p� -�s - �\Y y3 TUS3 [14 � � � � �� ' * w x


 �# p' �  q� s � z���� � 
 �# p' �  q� s � # + p�� �  q� s z��
� � 
 �# p' �  q� s � �� � # p�� �  q� s� z��
� � p� � # p�ss 
 �# p' �  q� s � z��

*+ }45YW+ ^1V]RYR1VRV2 1V ���� UV] \5RV2 YT3 U*1S3 U42\X 3VY U2URV - bT\5 p� -�Rs T1W]5 �
UV] [14 p� -�RRs RY R5 ^W3U4 YTUY ^TUV2RV2 [41X �� Y1 ���� y RWW V1Y U�3^Y YT3 X U4YRV2UW3
Z41Z 34Y+ 1[ pq� st�u� � UV] YT3 X U4YRV2UW3 Z41Z 34Y+ [14  q� R5 3cU^YW+ yTUY y3 y14i3] 51
TU4] Y1 35YU* WR5T UY p� -��s � bT3 Z411[ R5 ^1XZW3Y3 -

� k 	 ��� 
 � 
 �n� �
���� �������l ���� k
� �

� 
� � �
� 
��	�
� � P� - 	d\RSUW3V^3 1[ p� -�RRs UV] p� -�RRRs R5 Y4RS RUW - bT3 RXZWR^UYR1V
p� -�RRRs � p� -�Rs R5 RXX3]RUY3 � 51 W3Y \5 V1y 5\ZZ 153 ^1VS3453W+ YTUY p� -�Rs T1W]5 � UV]
YTUY YT3 Z 14Y[1WR1 Z41 ^355 p ~�� st�u � R5 UV U4* RY4U23 1ZZ 14Y\VRY+- � 55\X 3 y RYT1\Y W155 1[
23V34UWRY+ YTUY p ~� � ~q sv � � � Q3 ]3}V3

� � RV[ �� � p ~� � ~q s� � � U -5 -� UV] � �p ~� � ~q s� � �� � �� �

51 YTUY � � �- �1y 8JA� 8< pUs p ~� � ~q s	 �� � � U -5 -� F< p* s YT3 Z41*U*RWRY+ 1[ � �
� p ~� � ~q s	 �� � �� R5 Z 15RYRS3 - �[ pUs TUZZ 3V5 � YT3V � \5RV2 p�-�s �

p ~� � ~q s	 � p~� � ~q s	 � p~� � ~q s	 ��
� ~�	 � p ~q	 � ~q	 ��s
� � U -5 -

UV] � �~�	 � p ~q	 � ~q	 ��s � �� � � �p ~� � ~q s	 � �� � � � 51 p� -�RRRs T1W]5 -
�[ p* s TUZZ 3V5 � YT3V 1V YT3 3S3VY �

~�	 � p ~q	 � ~q	 ��s � p~� � ~q s	 � p~� � ~q s	 �� � �p~� � ~q s	 �� � � �

bT\5 R[ ��	 � �
 ~�	 � y3 TUS3
��	 � p ~q	 � ~q	 ��s � � � � � ��	 � p ~q	 � ~q	 ��s � �� � � p� s � � �

�



�1 1V^3 U2URV � p� -�RRRs T1W]5 -

� �

� 
� � �
� 
��	�
� � P� P �\ZZ 153 YTUY YT343 3c R5Y5 ') 5\^T YTUY � p')s � � p' s [14 UWW ' * w x �
UV] YTUY YT343 3c R5Y5 � �� � 5\^T YTUY WRX RV[ r�� � p|�s � % - bT\5 YT343 3c R5Y |� $ %
5\^T YTUY � p|� �s � � � % - �1y ^1V5R]34 YT3 ^1VS3c ^1X*RVUYR1V5 '� � �� ') 	 p� � �� s|� � �
yT343 �� R5 51 ^T153V YTUY '� WR35 1V YT3 \VRY 5ZT343 ^3VY43] UY ') - .1VS3c RY+ RXZWR35 YTUY

� p'� s � �� � p')s 	 p� � �� s� p|� �s � �� � p')s 	 p� � �� s� �
UV] �� $ � U5 � $ % - bT\5 � p'� s � � p') s � yT343 '� R5 YT3 WRX RY 1[ YT3 '� - �\Y UW51
� p'� s � � p')s � UV] 5Y4R^Y ^1VS3c RY+ 1[ � +R3W]5 U ^1VY4U]R^YR1V - bT\5 � v � � � -.1VS3453W+� 5\ZZ153 YTUY [14 3U^T � * w x ���� � WRX r�� � p|�s � 	% - �1y ^1V5R]34
YT3 ^W153] 5\*53Y5

�� � �� * q x�� � � p�� s � � p�s 	 ��
1[ YT3 ^1XZU^Y 53Y q x�� - .1VS3c RY+ 1[ � RXZWR35 YTUY YT3 �� ]3^43U53 - �RV^3 ���� � �
*+ T+Z1YT35R5 � RY [1WW1y 5 [41X YT3 }VRY3 RVY3453^YR1V Z41Z 34Y+ YTUY [14 51X 3 � � �t � � -
bTR5 RXZWR35 YTUY � p�� s � � p�s 	 � [14 UWW � * q x�� � [14 UWW � � � � UV] T3V^3 YTUY
�� * w x � � � � p�s	 ���� R5 ^1XZU^Y - bT\5 YT3 RV}X\X 1[ � R5 UYYURV3] � UV] y3 ^1V^W\]3
YTUY � � � � v -

� 3cY �
� � � �� �	 �

�#� % 	�� �
	
�� p� s � � �

R5 � _X 3U5\4U* W3 � UV] [14 UV+ 1Z 3V *UWW � � w x � RV S R3y 1[ YT3 5Y4R^Y ^1VS3c RY+ 1[ � �
�') * � � � ��#� %
�

�
��#� % ��

�� p� s � � p� + s�
R5 U2URV � _X 3U5\4U* W3 -

Q3 Y\4V V1y Y1 YT3 }VUW U5534YR1V 1[ � 41Z 15RYR1V � -� - � Rc 51X 3 ]3V53 53d\3V^3 �
RV q x�� � UV] 1*534S3 YTUY R[ � R5 U ^W153] *UWW 1[ Z 15RYRS3 4U]R\5 � YT3V

� � � �� � � �� 5\^T YTUY � � * � � �� * � � � 5\^T YTUY � p�� s � � �

VW+ YT3 RXZWR^UYR1V [41X 4R2TY Y1 W3[Y R5 V1Y 1*S R1\5 - �\Y R[ YT343 3c R5Y � � * � � �
5\^T YTUY � p�� � s � � � YT3V *+ ZU55RV2 Y1 U 5\*53d\3V^3 R[ V3^35U4+ y3 ^UV U55\X 3 YTUY
� � $ � ) � UV] YTUY � ) * � - �V]33] � R[ [14 51X 3 � y3 TUS3 � p�� ) s � � p�s � � � y3 533
YTUY [14 � � � y3 5TUWW TUS3

� p�� � s � �� � p�� � s 	 � � �� � p�s � � p�s � �
"



UV] � p�� � s $ � p�� ) s U5 � $ % � U ^1VY4U]R^YR1V -
bT\5

�� � � �� �� � �� ��
 � �"#�
�
�� p� � �� s � � �

R5 U � _X 3U5\4U* W3 3S3VY � UV] T3V^3 [14 UV+ 1Z 3V � � �� � � �� �� R5 UW51 � _X 3U5\4U* W3 -
� Rc V1y 51X 3 14YT1V14X UW *U5R5 � � � � � � � �x 1[ w x - bT3 3S3VY5

� �� � �� � ��� � � � � [14 51X 3 � * � p� s�

U43 UWW RV � � UV] � x�u � p� �� � � � � s � �� � � p� s �� �� - 
V YT3 3S3VY � �� � YT343 R5 UV 
 RV
� p� s X UcRX R5RV2 � � �' � UV] YTR5 
 R5 \VRd\3 � 5RV^3 	 � �' * w x � WRX 5\Zr�� � p� � |'s � % �
R5 U ^1VS3c ^1V3 - �1y [14 UV+ ^1XZU^Y *UWW � �

�
 �* � � � �5\Z
"#


� � � � � 5\Z
"#
 
� � � � � �

� ��#�
�� � 5\Z

"#

� � � � � � � 5\Z

"#
 
� � � � � � � �
* � �

bT\5 1V � �� y3 ^UV X Ui3 U X 3U5\4U* W3 ^T1R^3 1[ 
 � UV] YT3V 1V � ���� �� � UV] YT3V 1V� �� � p� �� � � �� s � UV] 51 1V -

� �

� 
� � �
� 
�� 	�
� � P� P ` 3}V3 [14 | � �

� p|s � � � �# p�|s �
51 YTUY �# p' � � s � � � p �' �� �� �s � �1y y3 5RXZW+ YUi3 ! p|s � � p|� s�� � YT3 RV3d\UWRY+ [14
' � � � �

� p'�s � � p'� s� p�� s
* 3RV2 Y4RS RUW -

� �

� 
� � �
� 
��	�
� � P
 - �[ � R5 YT3 ^1WW3^YR1V 1[ UWW z � z 14YT121VUW Z41� 3^YR1V X UY4R^35 �
YT3V � R5 U ^1XZU^Y X 3Y4R^ 5ZU^3 � � � �x�uv� � � y T343 � � R5 YT3 5\*53Y 1[ UWW 4UVi_�
Z41� 3^YR1V5 � U ^W153] 5\*53Y 1[ � - bT3V � � ^1VYURV5 U ]3V53 53d\3V^3 � YT343[143

� � � RV[ �( ��	 q� �� ������ � 	 * � � �

R5 ����_X 3U5\4U* W3 � U5 R5
� � 5\Z �� � � � � � � �� �

�



bT3 5\ZZ14Y 1[ � p� �����s R5 pz � � s_]RX 3V5R1VUW UV] � � � � R5 UYYURV3] UY U \VRd\3 	 ) �
yTR^T R5 ����_X 3U5\4U* W3 -

� �� 
�� P �V 3cUXZW3 1[ �^TU^T34XU+34 ���� � �3^YR1V � -" � 5T1y 5 YTUY R[ 1V3 UWW1y 5 UV RV}VRY3
53d\3V^3 1[ Z4R^3 Z41 ^35535 � RV5Y3U] 1[ YT3 }VRY3 53d\3V^3 y3 Y11i T343 � YT3V bT3143X � R5
V1 W1V234 Y4\3 -

��



#� 
����o��

��� ��.� � � - � �,���� � � - 0 -� 
V YT3 [\V]UX 3VYUW YT3143X 1[ U553Y Z4R^RV2 y RYT UV
RV}VRY3 5YUY3 5ZU^3 - � P � 
 	� P � �
�
� P �� � �� �" � ���� -
��� `�,��/ � 0 - . -� a
0b
� � � -� � Q�,,��/	0 � Q -� 	d\RSUW3VY X U4YRV2UW3 X 3U_
5\435 UV] V1_U4* RY4U23 RV 5Y1^TU5YR^ 53^\4RYR35 X U4i3Y X1]3W5 - � 	
 ��
� 	��� 
�� � 	
 ��
� 	���
� �� 
� 	� �� � �"!����� ���� -
��� `	,��	� � � -� 03Z4353VYRV2 X U4YRV2UW3 X 3U5\435 yT3V U553Y Z4R^35 U43 ^1VYRV\1\5
UV] *1\V]3] - b1 UZZ 3U4 � � 
 	� P � ��
���-
�� � `��� �	 � ` - � ����/ � . -_� -� a\WYRZ 34R1] 53^\4RY+ X U4i3Y5 y RYT ]R�343VYRUW RV[14_
X UYR1V - � P � 
 	� P � �
�
� P j� � �"����� � ��"� -
�!� �  
,,a	0 � � - � �.�Q 	 �		0 � a -� � 3]2RV2 1[ ^1VYRV23VY ^WURX 5 \V]34 RV^1XZW3Y3
RV[14X UYR1V - � 43Z4RVY � ��� �-
��� ��00��
� � 
 - a - � �0	�� � ` -� aU4YRV2UW35 UV] U4* RY4U23 RV X\WYRZ 34R1] 53^\4RYR35
X U4i3Y5 - � P � �
� P ���
�f �� � �"����" � ���� -
��� ��00��
� � 
 - a - � �,���� � � - 0 -� aU4YRV2UW35 UV] 5Y1 ^TU5YR^ RVY324UW5 RV YT3 YT314+
1[ ^1VYRV\1\5 Y4U]RV2 - � 	
�� P � �
 � P N�� � P jj - ��!���� � ��"�-
�"� �����
� � � - a - � �0�a�
� � ` - 
 -� �1_U4* RY4U23 UV] 3d\RSUW3VY X U4YRV2UW3
X 3U5\435 � UV 3W3X 3VYU4+ Z411[ 1[ YT3 � U44R51V_� WR5iU YT3143X - � 43Z4RVY � ���� -
��� �0	�� � ` -� � 4* RY4U23 UV] 3d\RWR*4R\X RV 3^1V1X R^5 y RYT RV}VRY3W+ X UV+ ^1XX1]RYR35 -
� P � 
 	� P � �
� P 
 � �!��! � ��"�-
���� �.��.�	0a��	0 � Q -� aU4YRV2UW3 X 3U5\435 [14 ]R5^43Y3 YRX 3 Z41^35535 y RYT RV}_
VRY3 T14R{1V - � 43Z4RVY � ���� -
���� �.��.�	0a��	0 � Q -� � � RW* 34Y 5ZU^3 Z411[ 1[ YT3 [\V]UX 3VYUW YT3143X 1[ U553Y
Z4R^RV2 RV }VRY3 ]R5^43Y3 YRX 3 - � 43Z4RVY � ���� -
���� �b0�.�	0 � . - � 4* RY4U23 3Y W1R5 ]3 XU4YRV2UW3 - N�� P ��� 	P � ���� �
�� �
� �� �� �
�!����� � ���� -

��


