
POLITECHI\IKA PoZNAŃSKA
R

Nr 3Sz

MIECZY sŁAw sYLwEsTER KU CZMA

APPLICATIOI{ OF VARIATIONAL
INEQUALITIES II{ THE MECHANICS OF

PLASTIC FLOW AI{D MARTENSITIC PHASE
TRAI\SFORMATIONS

IIT

rrI.J'

łos
t3

fffir

POZI\{ANI 1999



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

�����! #"

$%�&	'�(�)�*�,+�-�-�.�!�/�0�1	'�2�3	4�5�/67�(�8$%�

9;:<:<=?>A@B9DCE>AFHG FHIKJL9;MN>O9DCE>AFHG59;=
>!GQPDRHST9;=?>OCE>!PDUV>!G CEWQP�XKPD@YW59;GQ>A@ZU[FHI

:<=\9TU]CE>A@^I_=`FEa 9;GQb�Xc9;MdCEPeGfU�>OCE>A@g:<W59TU�P
CEM;9;GfU�I`FHMNXc9DCE>AFHGfU

�'�/�h���1��jilk#k#k



���������	��
���
������� ����������
 ��������� �!
 �#" ���!$%����&��
' ���#(%)*
��,+ �#- ),.0/214365879/;:=<?>?365A@B	CED	F

� �!�����������6�
' ���#(%)*
��,+ �#- ),G�H	I�J*K B8L K B�F /M> D	F

N "POQ�� 
R
 OQ�� � � ��
 �S��� "�T ���U F /M>?365 C#VW KYX[Z]\]^�_	>?3�:`K

ab��
 � ����� � ��&���
���
� � " ����� � �?� Q 
 ���!�c+���
 " 
2�?����� �	d� Te" 
 �%$

fPg#h#fjilkYm�n o p�q�rts�qvuxw�w

 y � ' �P��
 &�+6� - �9�?� Q 
 ���!�c+���
 "E� �?����� �	d� Te"E��z �?����� �	d�A{!|�|�|

� � ' ����
�� " �E� � ���`��&��#���E� ���c+R� � ������
 �#OQ!d���

�� T � � �c�������P���c+ ' �������~},������� �

� 54J*KYX B�F >M�;XAH��`H WYF �M/M>;� B�F�D	F �`H	3 B K�@B	CED	F /;�
���E� | �6� �?����� �	d� z ' Q )Y��) N "POQ ��
��E� Te" 
 �%$ � y ����
 �~� z ��� Q );� ��� {�� ���6�M�6� { �
ab��
 � ��
 �~�
����� " � � " ��� � ���`��� �#"POQ�� 
���
 �~�S� �E� �����P�P���?� Q 
 ���!�c+���
 " 
0�?����� �	d� Te" 
 �%$



���������
	���
�����
���
������

�������! "�$#%�$&('*),+- ".�/0+1&('"2-34&!#*'"����56 87!39'"#�+-5�:<;= "�$#%�$2> 8/8�?)�39'"�!34&@'"���BA42-#%'*#%�DC-�D 82-A
;-�$2> 8#DEF)��!34/8��/0+17!A4G�&�+-'H�!2$C-��IJ�D�$&� "�$2-A439KD�$G�)�39'"��+17�'L'"����#"7��!�J+- "'�+-5M:�2-&(;��J�D+-�NA9�
2-&!GB34&!#%'"39'"7�'"39+1&!#DO

P #%�J�$/D342-A4A9;RQ�),+17!A4G@A439.-��'%+R'"�!2-&�.TSL "+-56�$#"#%+- P  ")�34&@UF'%�$34&V)���+R34&!39'"342>'%�$GV:<;
34&('%�D "�$#%'W34&��NA42-#%'"34/D39'X;�2-&!GY�N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&!#DO�SZ2> "'W+-5[:<;� "�$#%�$2> 8/8��)\2-#W/D2> %]
 839�$GY+17�'�2>'W'"���
Q^&!#%'"39'"7�',5`_7� Wa\2-7!:��$/8�!2-&!39.�7!&!G�b�7!:��D 834#"/8����cR�$/8�!2-&!39.Vd6Q^a\b�cVe8E
f &!39C-�D 8#"39'X;g+-5Jh�2-&!&�+iC-�D $E1)����D "�W:<;�#%'"2$;j#�),�D "��#"7��!�J+- "'%�$G<IF;<'"���Wk�l�l�km2-&!G*'"���
P 7� "+-�J�$2-&�n,+1:�:�7!&!39'"39�$#DO�Q
2-:oG��D�D�NA9;qp- 82>'%�D5r7!AL56+- <�!34#
.j34&!GV34&('%�D "�$#%'DE[C>2-A47!2>INA9�
G!34#"/D7!#"#"39+1&!#s2-&!G*��+1#%�N39'"2-A439'X;-O[Qs),+17!A4G�2-A4#%+
A439.-�\'%+��0tj�! "�$#"#�:<;�#%�J�$/D342-A(p- 82>'"39'"7!G��\'%+
SL "+-56�$#"#%+- �u-+1�!&Yv��!39'%�$:�2-&�56+- \'"���g/0+F+-�J�D 82>'"39+1&w2-&!G���+1#%�N39'"2-A439'X;�G!7� 834&�p�:<;Y#%'"2$;
2-#
2�a, 839'"34#"�Vn,+17!&!/D34As56�$A4A9+i)x2>'
'"����a, 87!&��$AsQ^&!#%'"39'"7�'%�*+-5Wn,+1:��N7�'"2>'"39+1&!2-AZcq2>'"���0]
:�2>'"34/D#*dra,Q"n�y�cVe8EJa, 87!&��$A f &!39C-�D 8#"39'X;-O�cR;B)\2> 8:��$#%'�'"�!2-&�.j#�QW)\2-&('�'%+YG!39 "�$/0'�'%+
SL "+-56�$#"#%+- ,zL2-A9�D ";�{|�DCj39'"2-#H56+- ,�!34#H7!#%�D5r7!A!#"7�p-p-�$#%'"39+1&!#DEF�$&!/0+17� 82>p-�$:��$&('\2-&!G�56 839�$&!Gj]
#"�!39�|O}l�A4#%+VQ�),+17!A4G}A439.-�w'%+@�0tj�! "�$#"#�:<;?2>�!�! "�$/D342>'"39+1&?'%+=SL "+-56�$#"#%+- Yl�A9�0t�2-&!G��D 
cq39�$A9.-�q56+- �'"���V/0+F+-�J�D 82>'"39+1&�2-&!G���+1#%�N39'"2-A439'X;}2>'�'"���TQ^&!#%'"39'"7�'�5`_7� �l�&�p-�D)\2-&!G�'%�
cq2>'"���$:�2>'"39.~d6Q�5rl�cVe8E f &!39C-�D 8#"39'X;V+-5�h�2-&!&�+iC-�D $E�)����D "�Y:<;@#%'"2$;@)\2-#*#"7��!�J+- "'%�$G
IF;T'"����z�+1A9.j#%)\2>p-�$&?UF'"3956'"7!&�p�O�Q�)�34#"�T'%+R'"�!2-&�.T2-A4AL:<;V/0+1A4A9�$2>p17��$#g56 "+1:�Q^a\b�c=E
a,Q"n�y�c�2-&!GYQ�5rl�c�56+- W#"�!2>�N34&�p<'"����/0+1&�p-�$&!342-AJ2>'":�+1#%�N���D "��2>'\'"���
34&!#%'"39'"7�'%�$#H2-&!G
'"���
��&����0t�/D7� 8#"39+1&!#DO

QH2-:��N2> "'"34/D7!A42> 8A9;*34&!G��DI!'%�$G�'%+*SL "+-56�$#"#%+- �u-�D "KD;���2>.-+i)�#%.j3J56 "+1:�:<;���+1:���Q^&j]
#%'"39'"7�'%�*+-5�UF'% 87!/0'"7� 82-A P &�p134&��D�D 834&�pTd6Q^�ga�e8EM56+- g�!34#����$A9�!5r7!A[#"7�p-p-�$#%'"39+1&!#DEM+-�N34&!39+1&!#
2-&!G�/0+1&('"34&F7�+17!#L#"7��!�J+- "'DO[cR;�2>'%'%�$&('"39+1&�'%+<#"A42-/".-�$&��$G�#%;j#%'%�$:�#LQ[+i),��'%+<SL "+-56�$#"#%+- 
l�&!G� "KD���,��2$)���$/".j3�56 "+1:xQ^�ga�)���+<34&('% "+jG!7!/0�$G�:���'%+<'"�!34#Z�N�$A4GMO[QZp- "�$2>'"A9;�2>�!�! "�$/D3�]
2>'%�*�!34#�#%'"34:�7!A42>'"34&�p�G!34#"/D7!#"#"39+1&!#W2-&!GR/0+1&('"34&F7�+17!#�#"7��!�J+- "'DO\QW2-:�2-A4#%+�p- 82>'%�D5r7!As'%+
SL "+-56�$#"#%+- �l�&!G� "KD���
��2> 8#%'%�$/".j3�EMSL "+-56�$#"#%+- gy�A9�Dp��g2>�NA43>�&!#%.j3M2-&!GqSL "+-56�$#"#%+- ��s+1:�2-#%K
�{|+jG�;Fp-+i)�#%.j3�56 "+1:�Q^�ga�56+- \'"���$39 \+-�N34&!39+1&!#,2-&!GY�$&!/0+17� 82>p-�$:��$&('DOHQL)\2-&('W'%+*'"�!2-&�.
:<;@/0+1A4A9�$2>p17��$#g56 "+1:�'"���wUF�$/0'"39+1&@+-5�UF'% 87!/0'"7� 82-ALcR�$/8�!2-&!34/D#<+-5\Q^�ga�56+- �'"����&!34/0�
/0+F+-�J�D 82>'"39+1&MO

Q�'
34#
:<;Rp- "�$2>'
�NA9�$2-#"7� "�*'%+B2-/".j&�+i)�A9�$G�p-��'"����C>2-A47!2>INA9��G!34#"/D7!#"#"39+1&!#DE�+-�N34&!39+1&!#
2-&!G�A9+1&�p>]�'"34:���#"7��!�J+- "'�+-5MSL "+-56�$#"#%+- W��)�34G�+1&YUFKD�D56�D H+-5M'"����n, 82-/0+i) f &!39C-�D 8#"39'X;*+-5
�s�$/8�!&�+1A9+-p-;-OHQH),+17!A4G�A439.-��'%+��0tj�! "�$#"#�:<;Y#"34&!/0�D "��p- 82>'"39'"7!G���'%+�SL "+-56�$#"#%+- �a,+-p1G!2-&
��2-&!39�$/".j3F56 "+1:�Q^�Z���?SJl
U<34&<v@2> 8#"2$)?56+- Z'"���\C>2-A47!2>INA9�,2-&!G�34&!#%�N39 834&�pWG!34#"/D7!#"#"39+1&!#DO

�����H#"7��!�J+- "'J+-5j'"���Hk�l�l�k�E�'"��� P 7� "+-�J�$2-&<n,+1:�:�7!&!39'"39�$#DEi'"���Ha, 839'"34#"�<n,+17!&!/D34A
2-&!Gw'"���
z�+1A9.j#%)\2>p-�$&TUF'"3956'"7!&�p�E!2-#W),�$A4AM2-#�'"���g#"7��!�J+- "'\+-5['"���<S[+1A434#"�Bn,+1:�:�39'%'%�D�
+-5LUj/D39�$&('"3���/����$#%�$2> 8/8��dr�ga\b
eH'"�� "+17�p1��'"���
p- 82-&('"#�34&YC>2> 839+17!#\56+- 8:�#gdr34&!G!39Cj34G!7!2-A�E
kgU�ELa,v�ELk�SHa�e*2> "�wp- 82>'%�D5r7!A4A9;=2-/".j&�+i)�A9�$G�p-�$GMO?SZ2> "'�+-5�'"���B/D2-A4/D7!A42>'"39+1&!#�),�D "�
�J�D "56+- 8:��$Gw2>'�'"���<S[+-K$&!2,�&qUj7��J�D 8/0+1:��N7�'"34&�p*2-&!GBb��D'X),+- ".j34&�p�n,�$&('% "�-O

QL2-:�'"�!2-&�.F5r7!A�'%+�'"����2-7�'"��+- 8#DEF'%+F+�&F7!:��D "+17!#L'%+�&!2-:������D "�-E()���+g.j34&!G!A9;�#%�$&('
:��
'"���$39 ��N2>�J�D 8#DO

{s2-#%'�IN7�'�&�+-'�A9�$2-#%'�Q,'"�!2-&�.�:<;�5r2-:�34A9;�56+- �'"���$39 �A9+iC-�<2-&!Gw�N2>'"39�$&!/0�-O



�N7!#%'"2�#%'% "+1&!2



@��������������

	�

��������������������� �
�>O�� cR+-'"39C>2>'"39+1& OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgO  
�>O ! a, 839�D5[ "�DCj39�D) +-5['"���<A439'%�D 82>'"7� "��O
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgO"�$#
�>O % l�34:�#DE!#"/0+-�J�<2-&!Gw:�2-34&B2-#"#"7!:��!'"39+1&!#@OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgO"��&

')(+*�,.-/�0�1�0-/��2435�������761���98�:�,;-<39���>=53?�@��35��������39:
�0��,BAC��39:0�D����,BE '?F
!FO�� UF'"2>'%�$:��$&('�+-5Z'"���
�! "+-INA9�$: OgO
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOG!@#
!FO ! zL2> 8342>'"39+1&!2-A|34&��
HF7!2-A439'"39�$#\2-&!GB/0+1:��NA9�$:��$&('"2> 839'X;��! "+-INA9�$:�#ROgOgO
OgOG!�!
!FO % b�7!:��D 834/D2-A|:��D'"��+jG!#\56+- �'"���<{Zn\S O
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOG!�I

J)KL���98�:�,;-MEN�0�7=���E
�4��,;:�3?E$���96�:�3?E$�����O�D�QP J9F
%FO�� �����g:�+jG��$AM�! "+-INA9�$:�+-5Z�NA42-#%'"34/SRN+i) OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOG%;�

%FO��>O�� �!7!&!G!2-:��$&('"2-As/0+1&!#%'"39'"7�'"39C-�
 "�$A42>'"39+1&!#�OgOgO
OgOgO
OgOgOgO
OgOG%;�
%FO��>O ! zL2> 8342>'"39+1&!2-A|34&��
HF7!2-A439'X;�56+- 8:�7!A42>'"39+1& OgOgO
OgOgO
OgOgOgO
OgOG%�I
%FO��>O % P t�34#%'%�$&!/0�<2-&!Gw7!&!3�HF7��$&��$#"# O
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOG%�T

%FO ! UF.-�$A9�D'"2-As#%'% 87!/0'"7� 82-AM#%;j#%'%�$:�#W)�39'"�w/DA9�$2> 82-&!/0�$#�OgOgO
OgOgO
OgOgOgO
OgOVUO%
%FO !FO�� n,+1&!#%'"39'"7�'"39C-�
 "�$A42>'"39+1&!# OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOVU�U
%FO !FO ! ��34:��gG!34#"/0 "�D'"39K$2>'"39+1&w2-&!Gw'"���g&!{Zn\S}56+- 8:�7!A42>'"39+1& OgOgO
OgOVUB&
%FO !FO % b�7!:��D 834/D2-AJ�0t�2-:��NA9�$# O
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOGW�U

%FO % n,+1&!/DA47!G!34&�p� "�$:�2> ".j# O
OgOgOgO
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOGI;�

XZY[3?����,;��E��D�����\6�*�3?E
,]����39��E
^_�9�@-M35��������E `�'
U�O�� �����
+1&��0]XG!34:��$&!#"39+1&!2-AJ:�+jG��$AM�! "+-INA9�$: OgO
OgOgOgO
OgOgO
OgOgOgO
OgOGI�U

U�O��>O�� �����g:��$/8�!2-&!34/D2-A|:�+jG��$A�OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOGI�U
U�O��>O ! l�&!2-A9;F'"34/D2-AM "�$#"7!A9'"#
OgOgO
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOGI� 
U�O��>O % b�7!:��D 834/D2-AJ "�$#"7!A9'"#�OgOgO
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOa&@W
U�O��>O U �����g&�+1&j]X34#%+-'"���D 8:�2-AJ�! "+-INA9�$: OgO
OgOgOgO
OgOgO
OgOgOgO
OgOGT�%
U�O��>O W y�&w'"���gG��$#"/0 839�!'"39+1&�+-5Z34&('%�D 8&!2-AM�(;j#%'%�D "�$#"34#�A9+F+-�N#gOgOgOgO
OgOGT�T

U�O ! �����
'X),+>]��N�!2-#%��#%;j#%'%�$: OgOgOgO
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgOG ;�
U�O !FO�� �� "�D�<�$&��D "p-;�2-&!Gw'"���D 8:�+1:��$/8�!2-&!34/D2-A| "�$A42>'"39+1&!#*O
OgOgOgO
OgOG �!
U�O !FO ! zL2> 8342>'"39+1&!2-A|34&��
HF7!2-A439'X;�56+- 8:�7!A42>'"39+1& OgOgO
OgOgO
OgOgOgO
OgOG �I
U�O !FO % P t�34#%'%�$&!/0�<2-&!Gw7!&!3�HF7��$&��$#"# O
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgO.�$#�#
U�O !FO U {s34&��$2> �/0+1:��NA9�$:��$&('"2> 839'X;Y�! "+-INA9�$:�#�OgOgOgO
OgOgO
OgOgOgO
OgO.�$#4!
U�O !FO W b�7!:��D 834/D2-AJ�0t�2-:��NA9�$# O
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgO.�$#@U

U�O % �����g:�7!A9'"3�]�),�$A4AJ�! "+-INA9�$: OgOgO
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgO.���
%
U�O %FO�� zL2> 8342>'"39+1&!2-A|34&��
HF7!2-A439'X;�56+- 8:�7!A42>'"39+1& OgOgO
OgOgO
OgOgOgO
OgO.���
%
U�O %FO ! P t�34#%'%�$&!/0�<2-&!Gw7!&!3�HF7��$&��$#"# O
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgO.���
I

U�O U n,+1&!/DA47!G!34&�p� "�$:�2> ".j# O
OgOgOgO
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgO.���
T



I ���������	����


��
 :��9E�����, 	9	B�
WFO�� �Z34&!2-A|/0+1&!/DA47!#"39+1&!#�OgOgO
OgOgOgO
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgO.���
 
WFO ! k�39 "�$/0'"39+1&!#W56+- �5r7� "'"���D W),+- ". O
OgOgO
OgOgO
OgOgOgO
OgOgO
OgOgOgO
OgO.�
!;�



9�� �?�������1�

�����g),+- ".B34#�/0+1&!/0�D 8&��$GR)�39'"�w'"����:�2>'"���$:�2>'"34/D2-A[:�+jG��$A4A434&�p�2-&!GR&F7!:��D 834/D2-A|#%+1A47j]
'"39+1&w+-5�34&��
HF7!2-A439'X;��! "+-INA9�$:�#,56+- �'X),+�/DA42-#"#%�$#�+-5�:�2>'%�D 8342-AMIJ�$�!2$Cj39+17� 	�Z�NA42-#%'"34/�RN+i)
2-&!Gq#%'% "�$#"#^]X34&!G!7!/0�$GR'"���D 8:�+F�$A42-#%'"34/<:�2> "'%�$&!#"39'"34/<�N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&!#DO�������2-#^]
#%+j/D342>'%�$G�34&!39'"342-AjIJ+17!&!G!2> ";*C>2-A47����! "+-INA9�$:�#L56+- ,'"���$#%��G��D56+- 8:�2>'"39+1&��! "+j/0�$#"#%�$#H)�39'"�
�(;j#%'%�D "�$#"34#*2> "��56+- 8:�7!A42>'%�$G�34&�'"����7!&!3956;j34&�pB56+- 8: +-5�2qC>2> 8342>'"39+1&!2-A\34&��
HF7!2-A439'X;V+-5
�DC-+1A47�'"39+1&B'"�!2>'��$&!/0+1:��N2-#"#%�$#�IJ+-'"�w'"����/0+1&!G!39'"39+1&!#W+-5�#%'"2>'"34/g�
HF7!34A439I! 8347!:�2-&!GB'"���
/0 839'%�D 8342�+-5LA9+12-G!34&�p�
�7!&!A9+12-G!34&�p�2-&!GR'"��+1#%�<+-5L#"A42-/".-�$&!34&�p�E�+- �'"����/0 839'%�D 8342�+-5��N�!2-#%�
'% 82-&!#%56+- 8:�2>'"39+1&!#DO f &!G��D ,2>�!�! "+-�! 8342>'%���(;F�J+-'"���$#%�$#DEF'"�����0t�34#%'%�$&!/0��2-&!G�7!&!3�HF7��$&��$#"#
+-5[#%+1A47�'"39+1&!#H'%+*'"���$#%��p1A9+-IN2-A�56+- 8:�7!A42>'"39+1&!#\2> "���$#%'"2>INA434#"���$GMOZ�W),+�&F7!:��D 834/D2-A�2-A9p-+>]
 839'"�!:�#L2> "��2-G�Cj34#%�$G�2-&!G�#%�DC-�D 82-AN/0+1:��N7�'%�D \/0+jG��$#H2> "��G��DC-�$A9+-�J�$GMO�������2-A9p-+- 839'"�!:�#
�!2$C-���! "+iC-�$GT'%+wIJ���
�J�$/0'"39C-��34&qG��D'%�D 8:�34&!34&�p�'"����#%+1A47�'"39+1&R+-5,/0+1:��NA9�0tJEM�! 82-/0'"34/D2-A
IJ+17!&!G!2> ";�C>2-A47��g�! "+-INA9�$:�#DO\�����g+-I!'"2-34&��$GB "�$#"7!A9'"#W+-5L&F7!:��D 834/D2-A|#"34:�7!A42>'"39+1&�)�39'"�
'"�����! "+-�J+1#%�$G=:�2>'%�D 8342-A,:�+jG��$A4#
 "�DC-�$2-A9�$G�34&('%�D "�$#%'"34&�pB�! "+-�J�D "'"39�$#g+-5WCj34#"/0+F�$A42-#%'"34/`]
�NA42-#%'"34/W#%'% 87!/0'"7� 82-A!#%;j#%'%�$:�#DE()����D "�$2-#L'"��+1#%��56+- H'"�����N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&��! "+j/0�$#"#
2> "�,7!&F7!#"7!2-A�EiIN7�'[34&gp-+F+jG<2>p- "�D�$:��$&('Z)�39'"�g'"���H "�$#"7!A9'"#|+-5!A42>IJ+- 82>'%+- ";
+-IN#%�D "C>2>'"39+1&!#DO

� ,OP�� �9���1E�� C>2> 8342>'"39+1&!2-AM34&��
HF7!2-A439'"39�$#DEFA434&��$2> W/0+1:��NA9�$:��$&('"2> 839'X;Y�! "+-INA9�$:�#DE(��&!39'%�
�$A9�$:��$&('[:��D'"��+jGME-G!39 "�$/0's2-&!G<39'%�D 82>'"39C-�
d�U!U!y���SB�NA47!#|S\n��geM&F7!:��D 834/D2-A(2-A9p-+- 839'"�!:�#
56+- g{Zn\S[EJCj34#"/0+F�$A42-#%'%+-�NA42-#%'"34/D39'X;-Es#"A42-/".-�$&!34&�p�E|:�2> "'%�$&!#"39'"34/<�N�!2-#%�*'% 82-&!#%56+- 8:�2>'"39+1&!#DE
#"�!2>�J�g:��$:�+- ";�2-A4A9+i;j#DO



G � ��� ��� ���
��� #%�D'�+-5Wd��=/0+-�N39�$#W+-5`e, "�$2-A|&F7!:<IJ�D 8#��
	�
 � #%�D'�+-5Z2-A4A|#%�$/0+1&!Gj]�+- 8G��D �'%�$&!#%+- 8#��

���� #%�D'�+-5Z2-A4A|#%;j:�:��D'% 834/�#%�$/0+1&!Gj]�+- 8G��D �'%�$&!#%+- 8#��
	�
 ��� 
 � #%�D'�+-5Z2-A4AM56+17� "'"�j]�+- 8G��D W'%�$&!#%+- 8#��
��� ��������� � #"/D2-A42> ��! "+jG!7!/0'W+-5[C-�$/0'%+- 8# �"! �$# ��� �
�&%'� '%�$&!#%+- ��! "+jG!7!/0'W+-5[C-�$/0'%+- 8# ��! �$# �)( ! d �*%+� e � ,-�������., �
/ � 01��23� ,54-� , #"/D2-A42> ��! "+jG!7!/0'W+-5 !>&!Gw+- 8G��D �'%�$&!#%+- 8# / ! 0 �
6 # 	�
 ��� 
 � '%�$&!#%+- �+-5Z�$A42-#%'"34/
:�+jG!7!A43 !879� 63: 0<;=!80<!�7># 	�
 �?�
@ � @ ! @ / @ P 7!/DA434G��$2-&�&�+- 8: +-5ZC-�$/0'%+- � 2-&!Gw'%�$&!#%+- / �
A !3BC!3D #%'% "�$#"#%�$#DEN#%'% 82-34&!#DE�2-&!GFEL+17!&�pHG #�:�+jG!7!A47!#
d�UF�$/0'"39+1& U�O��ie
I ! JK# 
���� '%�$&!#%+- 8#W+-5�d�n\2-7!/8�(;!e\#%'% "�$#"#%�$#�2-&!G=dr#":�2-A4A6eH#%'% 82-34&!#L�
M �N# 
���� '% 82-&!#%56+- 8:�2>'"39+1&B#%'% 82-34&�'%�$&!#%+- *drG�+1:�2-34&�eL+-5 
 ]�'"�B�N�!2-#%�O�
P ! QR# ��� C-�$/0'%+- 8#�+-5[p-�$&��D 82-A439KD�$GB#%'% "�$#"#%�$#�2-&!GB#%'% 82-34&!#gd�UF�$/0'"39+1&]%FO !1eL�
S p-�$&��D 834/
&!2-:��g56+- �2�5r7!&!/0'"39+1&!2-A�d�UF�$/0'"39+1& !1e-�
S 56+- 8/0�<34&w2�IN2> �d�UF�$/0'"39+1& U�O��ieL�
S ! SUT ! S�V� ;j39�$A4G�5r7!&!/0'"39+1&!#\+- ��N�!2-#%�
'% 82-&!#%56+- 8:�2>'"39+1&w5r7!&!/0'"39+1&!#��
W ! W T ! W V� '"�� "�$#"��+1A4G�5r7!&!/0'"39+1&!#\+-5[�NA42-#%'"34/�RN+i) +- ��N�!2-#%�
'% 82-&!#%56+- 8:�2>'"39+1&��
X ! X � '"���D 8:�+jG�;j&!2-:�34/�G� 839Cj34&�p�56+- 8/0�$#W56+- ��N�!2-#%�
'% 82-&!#%56+- 8:�2>'"39+1&!#L�
Y ! Y � C-+1A47!:��
56 82-/0'"39+1&w+-5�:�2> "'%�$&!#"39'%�
+- 
 ]�'"�B�N�!2-#%��d6C>2> 8342-&('`e��
Z � d � e h��$A4:���+1A9K
56 "�D�
�$&��D "p-;�5r7!&!/0'"39+1&�+-5 
 ]�'"�B�N�!2-#%�O�
[Z d � e h��$A4:���+1A9K
56 "�D�
�$&��D "p-;�5r7!&!/0'"39+1&�+-5Z:�3�tj'"7� "��+-5Z�N�!2-#%�$#��
�]\!d�^_� ��� e #%�N2-/0�g+-5[C-�$/0'%+- %]�C>2-A47��$G$`badc�]X34&('%�Dp- 82>INA9�
5r7!&!/0'"39+1&!#L�
Zfehg \�d�^_� ��� e UF+-IJ+1A9�DCY#%�N2-/0�g+-5Z5r7!&!/0'"39+1&!#\)���+1#%�gG��D 839C>2>'%�$#W+-5Z+- 8G��D @ i"@�j �

2> "�<34&&�]\�d�^_� ��� e �
kle d�^_� ��� e h�34A9IJ�D "'\#%�N2-/0�-E kle d�^_� ��� e � Zfehg m d�^_� ��� e��
n ��&!39'%�
34&!/0 "�$:��$&('W+-�J�D 82>'%+- o�
p p- 82-G!39�$&('W+-�J�D 82>'%+- o�
SH� SH�!2-#%�g�s 82-&!#%56+- 8:�2>'"39+1&sdr#`e �
SH��n SH�!2-#%�g�s 82-&!#%56+- 8:�2>'"39+1&qn, 839'%�D 839+1&sdr342(eq�
Ujcql Uj�!2>�J�
cR�$:�+- ";wl�A4A9+i;Mdr#`e �
Q^a,z�S Q^&!39'"342-AJa,+17!&!G!2> ";YzL2-A47��gSL "+-INA9�$:Rdr#`e �
z�Q zL2> 8342>'"39+1&!2-AMQ^&��
HF7!2-A439'X;Mdr39�$#`er�
{Zn\S {s34&��$2> �n,+1:��NA9�$:��$&('"2> 839'X;�SL "+-INA9�$:Rdr#`e �
U!U!y���S UF;j:�:��D'% 834/gUj7!/D/0�$#"#"39C-�*y�C-�D " "�$A42�t�2>'"39+1&B:��D'"��+jGw)�39'"�wSL "+��%�$/0'"39+1&��
S\n�� SL "�$/0+1&!G!39'"39+1&��$GRn,+1&��"7�p12>'%�*�� 82-G!39�$&('�:��D'"��+jG�s



� >?����������� �1��� ���

����� 	�
���
�������
�
��
� ��/21*/ F C K�XA/2K W �M� +-5��N���$&�+1:��$&!2�2-&!GB�! "+-INA9�$:�#�34&B#"/D39�$&!/0�-EN'%�$/8�!&�+1A9+-p-;B2-&!G
�$/0+1&�+1:<;�)��!34/8�?2> "�wp-+iC-�D 8&��$G�IF;�A42$)�#��0tj�! "�$#"#%�$G}&�+-'��0t�/DA47!#"39C-�$A9;=34&�'"���w56+- 8:
+-5L�
HF7!2-A439'"39�$#�IN7�'�34&��
HF7!2-A439'"39�$#<d6+- gG!3 �J�D "�$&('"342-A[34&!/DA47!#"39+1&!#`e,2-#�),�$A4A�O��������! 834:�2> ";
#%+17� 8/0��+-5|'"���
34&��
HF7!2-A439'X;�/0+1&!#%'% 82-34&('"#\2> "��'"���
A42$)�#,+-5|p-�$&��D 82-A4A9;�7!&!G��D 8#%'%+F+jG��
HF7!3�]
A439I! 8347!:wE-IJ+-'"��+-5|'"�����N�(;j#"34/D2-AN2-&!GY�$/0+1&�+1:�34/�&!2>'"7� "�-OL������C>2> 8342>'"39+1&!2-AN34&��
HF7!2-A439'X;
2-&!G�/0+1:��NA9�$:��$&('"2> 839'X;Y2>�!�! "+12-/8�w34#\&�+-'\+1&!A9;�2*&!2>'"7� 82-AJ2-&!G�:�2>'"���$:�2>'"34/D2-A4A9;�7!&!3�]
�N�$GqG��$#"/0 839�!'"39+1&w+-5H#"7!/8�R�! "+-INA9�$:�#�IN7�'�39'�2-A4#%+Y/0+1&!#%'"39'"7�'%�$#�'"���<C-�D ";R7!#%�D5r7!A|IN2-#"34#
56+- �'"���$39 �&F7!:��D 834/D2-A�'% "�$2>'":��$&('DO

Q^&�:�2>'"���$:�2>'"34/D2-A,'%�D 8:�#DEZ'"���Y�! "+-INA9�$:�#</0+1&!#"34G��D "�$G=34&@'"�!34#g),+- ".=2> "����&!2-A4A9;
56+- 8:�7!A42>'%�$GB34&w2�),�$2>.�56+- 8: 2-#W'"����������� � ��� ���!�#"�� ���%$'&��#"(� �*) �

�Z34&!Gw2�#%+1A47�'"39+1&,+ #.- #"7!/8�w'"�!2>'
/#0 d1+Me !�243 +6587># 56+- �2-A4A 2�#.- s d �>O��ie

�����*#%;j:<IJ+1A /:9 ! 9 5�#%'"2-&!G!#�56+- 
G!7!2-A439'X;B�N2-39 834&�p�IJ�D'X),�D�$&V2�#%�N2-/0�<;�2-&!GT39'"#�G!7!2-A
#%�N2-/0�6;>=iE!3�O �-O /:9 ! 9 5 �?;>=A@�;CB � E�)�39'"� � G��$&�+-'"34&�p*'"���� "�$2-A4#DOL�!7� "'"���D $E - 34#\2
#%�D'Z+-5�/0+1&!#%'% 82-34&('"#Z34:��J+1#%�$G<+1&�'"���\#%+1A47�'"39+1&4+sO f #"7!2-A4A9;-E -ED ;=34#Z2�/0+1&(C-�0t�#"7�IN#%�D'
34&B2�A434&��$2> �&�+- 8:��$GB#%�N2-/0�F;�EN+1&R)��!34/8�w'"���<+-�J�D 82>'%+- 0 �:;GBH;>=
34#�G��0��&��$GMO\Q^&
'"���*�! "+-INA9�$:�#�'%+�IJ���! "�$#%�$&('%�$GV34&q'"���*#%�
HF7��$A�E�;�2-&!G - 2> "��n\2> "'%�$#"342-&q�! "+jG!7!/0'"#
+-5�#%+1:���#%�D'"#�G!34/0'"2>'%�$GBIF;�'"���<C>2> 8342>INA9�$#�34&(C-+1A9C-�$GR34&w'"���<7!&!G��D 8A434&�p��! "+j/0�$#"#DO,Q�'�34#
),+- "'"�w&�+-'"34&�p�'"�!2>'\'"�����! "+j/0�$#"#%�$#W7!&!G��D \/0+1&!#"34G��D 82>'"39+1&Y2> "�g&�+-'\:�+1&�+-'%+1&��gG!7���'%+
'"���$39 ��!34#%'%+- ";�G��D�J�$&!G��$&!/0�
2-&!GB�(;j#%'%�D "�D'"34/
�
�J�$/0'"#DO

�������N�(;j#"34/D2-AN/0+1&('%�0tj'\+-5M'"�!34#L),+- ".�34#L'"����:�+jG��$A4A434&�p
+-5|/0+1:��NA9�0t�G��D56+- 8:�2>'"39+1&
�! "+j/0�$#"#%�$#�34&B#%+1A434GB:�2>'%�D 8342-A4#DO,vV�*/0+1&!/0�$&('% 82>'%�*���D "��7��J+1&w'X),+�'X;F�J�$#�+-5�:�2>'%�D 8342-A
IJ�$�!2$Cj39+17� 	�JI�" � 
 ���LKNM �?OP� ��Q 
 �L� �	
 
�RL� ��Q�&:K �%Q<S���� ���	� 
T� ���LKUI�V!� 
	� �L�W� � 
TX��Y��S�� ��� ��� 
DO
SHA42-#%'"34/�RN+i)�34#�2�/8�!2> 82-/0'%�D 834#%'"34/g+-5�/0 ";j#%'"2-A4A434&��
:�2>'%�D 8342-A4#DEN:�2-34&!A9;Y#%'%�D�$A4#DEN��+i),�DC-�D 
'"����/0+1&!/0�D�!'�+-5\�NA42-#%'"34/+RN+i)�34#<2-A4#%+R7!#%�D5r7!A�34&V'"���Y:��$/8�!2-&!34/D#g+-5\ "+j/".j#DEZ/0+1&!/0 "�D'%�
2-&!G�#%+134A4#DO�cq2> "'%�$&!#"39'"34/�'% 82-&!#%56+- 8:�2>'"39+1&!#H2> "��G!3 �M7!#"39+1&!A9�$#"#�#%+1A434Gj]X#%'"2>'%��/8�!2-&�p-�$#,+j/`]
/D7� " 834&�p*34&�:��D'"2-A4#DE�/0�D 82-:�34/D#�2-&!GY�J+1A9;j:��D 8#DOZQ�'W34#W&�+i)mp-�$&��D 82-A4A9;� "�$/0+-p1&!39KD�$G�'"�!2>'
'"����#"�!2>�J��:��$:�+- ";T�
�J�$/0'DE�2R7!&!3�HF7��*�! "+-�J�D "'X;q+-5�/0�D "'"2-34&=2-A4A9+i;j#g'%+B "�Dp12-34&=2>56'%�D 
G��D56+- 8:�2>'"39+1&*'"���$39 �+- 839p134&!2-Aj#"�!2>�J�\IF;*���$2>'"34&�p�E(34#�2-#"#%+j/D342>'%�$G�)�39'"��2�'"���D 8:�+F�$A42-#%'"34/
:�2> "'%�$&!#"39'"34/,'% 82-&!#%56+- 8:�2>'"39+1&MOZ������2-A4A9+i;j#L#"��+i)�34&�p�'"�!34#Z�! "+-�J�D "'X;�2> "��/D2-A4A9�$G 
TV!�ZI �
S �WS �Y�[)\�#"(" ��) 
DE�2-&!G='"���Y34&('%�D "�$#%'"34&�pR�J+134&('<34#g'"�!2>'�'"���D;=:�2-&!3956�$#%'<2-A4#%+T2-&�+-'"���D 
7!&!3�HF7��W:�2>'%�D 8342-A�IJ�$�!2$Cj39+17� L/D2-A4A9�$G4I 
	�#&:Q � �W" � 
 ���LK�� �*)q2-&!GME(2>56'%�D ,2
'"���D 8:�+1:��$/8�!2-&j]
34/D2-As'% 82-34&!34&�p�E!'"����'X),+>]�)\2$;T#"�!2>�J��:��$:�+- ";w�
�J�$/0'DO
SH#%�$7!G�+F�$A42-#%'"34/D39'X;-E�)��!34/8�R34#�+-5
+17� */0+1&!/0�D 8&?34&@'"�!34#<),+- ".�EL34#�&�+i) 7!&!G��D 8#%'%+F+jG=2-#*2T:��$/8�!2-&!34/D2-AH.j34&!G=+-5�#"�!2>�J�
:��$:�+- ";R)����D "��'"���*2>�!�NA439�$GR�0tj'%�D 8&!2-AZ#%'% "�$#"#
34#�'"���*2>p-�$&('g'%+w34&!G!7!/0��2Y "�DC-�D 8#"39INA9�
:�2> "'%�$&!#"39'"34/�'% 82-&!#%56+- 8:�2>'"39+1&MO



�$# � ���L� � Q�&:K ��� ���

Q^&Rp-�$&��D 82-A�E�'"����:��$/8�!2-&!34/D2-As "�$#%�J+1&!#%�<+-5L2Y:�2>'%�D 8342-A|�$A9�$:��$&('�34#�HF7!39'%�<2Y/0+1:*]
�NA434/D2>'%�$GV34#"#"7���)��!34/8�VG��D�J�$&!G!#�+1&@:�2-&(;q5r2-/0'%+- 8#DEs34&!/DA47!G!34&�p�'"����:�34/0 "+>]X#%'% 87!/0'"7� "�
2-&!GB/8���$:�34/D2-As/0+1:��J+1#"39'"39+1&w+-5Z'"���<:�2>'%�D 8342-A�EN39'"#�34&!39'"342-AJ#%'"2>'%�<+-56'%�$&q/8�!2> 82-/0'%�D 839KD�$G
IF;q34:��N7� 839'"39�$#DE�G��D56�$/0'"#
2-&!GT�! "�0]XG��D56+- 8:�2>'"39+1&MEM2-&!GV2Y'"���D 8:�+1:��$/8�!2-&!34/D2-A�A9+12-G!34&�p
�! "+-p- 82-:�'%+*)��!34/8��'"����:�2>'%�D 8342-A��$A9�$:��$&('\)�34A4A!IJ��#"7�Ij�%�$/0'%�$GMOLl�#\2� "�$#"7!A9'DEj2�A9+-'\+-5
:��$/8�!2-&!34/D2-AZ2-&!GT:�2>'"���$:�2>'"34/D2-A�:�+jG��$A4#�),�D "�*�! "+-�J+1#%�$Gq2-&!GT2> "��#%'"34A4A[G��DC-�$A9+-�N34&�p
)��!34/8��2> "��2T/0+1:��! "+1:�34#%��IJ�D'X),�D�$&�'"���Y�0tj�J�D 834:��$&('"2-A4A9;T "�DC-�$2-A9�$G?/0+1:��NA9�0t�39'X;@+-5
'"�����N���$&�+1:��$&!2w2-&!GT'"�����! 82-/0'"34/D2-AL7�'"34A439'X;B+-5,'"����:�+jG��$A4#DO�Q�'g34#�'% 839'%��'%+B "�$:�2> ".
'"�!2>'�'"����/0 839'%�D 8342�)��!2>'L34#��>�N7� "�$A9;g'"���D+- "�D'"34/��g2-#�+-�!�J+1#"39'%�\'%+��-2>�!�NA434/D2>INA9����34&��$&�p13�]
&��D�D 834&�p��! 82-/0'"34/0�\2> "�\&�+-'�G��0��&!39'%�$A9;
#%�D'DE12-#['"���D;<2> "�\34&<5r2-/0'Z'"���,�! "+jG!7!/0'|+-5�:�7�'"7!2-A
34&('%�D 82-/0'"39+1&�IJ�D'X),�D�$&B'"���
/D7� " "�$&('W2-/8�!39�DC-�$:��$&('"#�+-5[#"/D39�$&!/0�-E!G��$:�2-&!G!#\+-5[34&!G!7!#%'% ";
+1&@&��D)�:�2>'%�D 8342-A4#g2-&!GV:�2-&�.j34&!G�G #�G��$#"39 "�*'%+Bp-�D'<2�IJ�D'%'%�D <7!&!G��D 8#%'"2-&!G!34&�p�+-5\'"���
A42$)�#<+-5��N�(;j#"34/D#Ydr&!2>'"7� "��e8Oqa,+-'"��:�2> "'%�$&!#"39'"34/�'% 82-&!#%56+- 8:�2>'"39+1&!#<2-&!G=�NA42-#%'"34/ RN+i)
2> "��G��D56+- 8:�2>'"39+1&B�! "+j/0�$#"#%�$#�'"�!2>'�'"2>.-���NA42-/0�g+1&R2�:�34/0 "+1#"/0+-�N34/�d6p- 82-34&R#"39KD��e\#"/D2-A9�-O
l�A9'"��+17�p1��'"���D;YG!3 �J�D �G� 82-#%'"34/D2-A4A9;�34&w#%+1:��� "�$#%�J�$/0'"#DE�'"���D;��!2$C-�<2�A9+-'W34&�/0+1:�:�+1&MO
�����Y#"39p1&!3���/D2-&!/0��+-5W'"�!34#<+-IN#%�D "C>2>'"39+1&�34#g'"�!2>'�'"�����! "+j/0�$#"#<+-5�:�2> "'%�$&!#"39'"34/��N�!2-#%�
'% 82-&!#%56+- 8:�2>'"39+1&!#�2-&!G*'"�!2>'L+-5��NA42-#%'"34/�RN+i)��!2$C-��2g#"34:�34A42> Z:�2>'"���$:�2>'"34/D2-A!#%'% 87!/0'"7� "�
)��!34/8�q/D2-&qIJ�<�0tj�! "�$#"#%�$Gq34&B'"����56+- 8: d �>O��ie8Ogh��$&!/0�-EJ+17� �2-&!2-A9;j#"34#�+-5H:�2> "'%�$&!#"39'"34/
�N�!2-#%�*'% 82-&!#%56+- 8:�2>'"39+1&!#�34#�34&q:�2-&(;q2-#%�J�$/0'"#��N2> 82-A4A9�$As'%+w'"���*'"���D+- ";R+-5H�NA42-#%'"34/D39'X;-O
cR+- "�D+iC-�D $E!2-#H2-&��0tj'%�$&!#"39+1&�+-5M'"����/DA42-#"#"34/D2-A!'"���D+- ";�+-5J�NA42-#%'"34/D39'X;-E(),��2-A4#%+�/0+1&!#"34G��D 
G��D56+- 8:�2>'"39+1&��! "+j/0�$#"#%�$#�)��!34/8���0t��!39IN39'Z�NA42-#%'"34/�RN+i)gE(Cj34#"/0+17!#��
�J�$/0'"#,2-&!G�7!&!34A42>'%�D 82-A
/0+1&('"2-/0'H/0+1&!G!39'"39+1&!#\drA9+j/".j34&�pFe8OZvV���!2$C-�W#"7!/D/0�D�$G��$G�'%+�56 82-:��W2-A4A('"���$#%�\�N���$&�+1:��$&!2
34&�'"���<7!&!3956;j34&�p<56+- 8: +-5�d �>O��ie8O

���!34#�),+- ".�'"�F7!#�#%'% 82-G!G!A9�$#�'"���B'%�D " 839'%+- ";�IJ�D'X),�D�$&~:��$/8�!2-&!34/D#�+-5
#%+1A434G!#�2-&!G
2>�!�NA439�$G�2-&!G~/0+1:��N7�'"2>'"39+1&!2-A�:�2>'"���$:�2>'"34/D#DO�vV�V�!2$C-�T'"2>.-�$&�'"���qC>2-&('"2>p-�D�J+134&('
'"�!2>'�2-A9'"��+17�p1�w'"����G��D56+- 8:�2>'"39+1&w�! "+j/0�$#"#�/0+1&!#"34G��D "�$GB34&(C-+1A9C-�$#� "�$2> " 82-&�p-�$:��$&('"#�2>'
2w��&���:�34/0 "+1#"/0+-�N34/�#"/D2-A9�-EZ'"��� HF7!2-&('"39'X;V+-5W:�+1#%'<�! 82-/0'"34/D2-A,34&('%�D "�$#%'<34#g'"���� "�$#"7!A�]
'"2-&('�:�2-/0 "+1#"/0+-�N34/B:�2>'%�D 8342-A\IJ�$�!2$Cj39+17� $O�UF+�EH+17� ��! 834&!/D39�NA9��p-+12-A�34#*'%+=2> " 839C-�B2>'
:�2-/0 "+1#"/0+-�N34/?d6�N���$&�+1:��$&�+1A9+-p134/D2-A6e�:�+jG��$A4#�+-5�:�2>'%�D 8342-A�IJ�$�!2$Cj39+17� Y)��!34/8��/0+17!A4G
IJ�g�
�J�$/0'"39C-�$A9;B2>�!�NA439�$G�56+- �#%+1A9Cj34&�p�IJ+17!&!G!2> ";�C>2-A47��g�! "+-INA9�$:�#W+-5Z�$&�p134&��D�D 834&�p�34:*]
�J+- "'"2-&!/0�-O=�s+V2-/8�!39�DC-��'"�!34#�),�w�!2$C-�B2-G!2>�!'%�$G?#%+1:��� "�$#"7!A9'"#<+-5���+1:�+-p-�$&!39K$2>'"39+1&
�! "+j/0�$G!7� "�$#�2-&!GB+-5�'"���<'"���D 8:�+jG�;j&!2-:�34/D#W+-5H39 " "�DC-�D 8#"39INA9���! "+j/0�$#"#%�$#DO������<�! "�$#%�$&('
),+- ".�34#WIN2-#%�$G�+1&w'"���<2-7�'"��+- 5G #W "�$#%�$2> 8/8�B'"�!2>'����g�!2-#�G�+1&��gG!7� 834&�p�'"���gA42-#%'W;-�$2> 8#
34&('%+w'"���*�! "+-INA9�$:�#�+-5,�NA42-#%'"34/D39'X;-Es7!&!34A42>'%�D 82-A[/0+1&('"2-/0'�2-&!GT�N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&!#
: UOWjE�T@#�E9T;�-E�T�!jE9T�%jE�T�U�E�T�WjE9T�IjE�T4&FE9T� jE� @#�EC�
I�T ; O

����� �
	 
���
�	�� � 
���� 
�
���������
�����	�������	��
������#"7�Ij�%�$/0'H:�2>'%'%�D ,+-5J'"�!34#�),+- ".�34#L2g/0 "+1#"#^]��J+134&('L+-5M#%�DC-�D 82-ANG!3 �J�D "�$&('HG!34#"/D39�NA434&��$#DE
34&!/DA47!G!34&�pW:��D'"2-A4A47� "p-;-E>/0 ";j#%'"2-A4A9+-p- 82>�N�(;-E1/0+1&('"34&F7!7!:�:��$/8�!2-&!34/D#[2-&!G�:�2>'"���$:�2>'"34/D#DO
l�A9'"��+17�p1�B'"���<p-�$&��D 82-A|+-Ij�%�$/0'"39C-�*34#�'"����#"2-:��-EN�$2-/8�q+-5�'"����#"/D39�$&!/0�$#�/0+1&!/0�$&('% 82>'%�$#



� ��� �WX�� ����� ��O ��X ��V�� "(� �����W� �T&#� � ���

+1&V/8�!2> 82-/0'%�D 834#%'"34/�IN7�'�#%�J�$/D342-A439KD�$Gq2-#%�J�$/0'"#�+-5H'"���*�! "+-INA9�$:wEJ7!#"34&�pY+i)�&TA42-&�p17!2>p-�
2-&!G@:��D'"��+jG�+1A9+-p-;-O�k�7���'%+R'"����G!3 �J�D "�$&('<A42-&�p17!2>p-�$#<7!#%�$G@2-&!GV'"����2-#"#"7!:��!'"39+1&!#
'"2>.-�$&B'"��� G '% 82-&!#%56+- 8:�2>'"39+1&�G�+-5�2-/8�!39�DC-�$:��$&('"#�56 "+1: +1&��
 "�$#%�$2> 8/8�w�N�$A4G�'%+�2-&�+-'"���D 
34#�&�+-'��$2-#%;-OWl�#�'"���<IN7!A9.�+-5Z "�$A42>'%�$GRA439'%�D 82>'"7� "�<34#W'%+F+YA42> "p-�g'%+�IJ�g "�DCj39�D),�$GR���D "�-E
A9�D'�7!#�:��$&('"39+1&q+1&!A9;B#%+1:��Bdr2$C>2-34A42>INA9��eW+-5L'"���� "�D�! "�$#%�$&('"2>'"39C-�*),+- ".j#�34&R'"���<�N�$A4G!#
2-&!Gw'"���g2-/D/0+17!&('"#�'"�!2>'�G!39 "�$/0'"A9;Y:�+-'"39C>2>'%�$GB+17� �/0+1&!#"34G��D 82>'"39+1&!#DO

�����D+- ";w+-5L�NA42-#%'"34/D39'X;B34#�&�+i)x2�),�$A4A�]��$#%'"2>INA434#"���$GR#"/D39�$&!/0��)���+1#%��:��D'"��+jG!#�2-&!G
�! "�$G!34/0'"39+1&!#Y2> "�@34&!#%'% 87!:��$&('"2-A�34&�:�2-&F7�5r2-/0'"7� 834&�p��! "+j/0�$#"#%�$#w2-&!G�'"���@G��$#"39p1&!34&�p
+-5��$&�p134&��D�D 834&�pT#%'% 87!/0'"7� "�$#DEH2-#�G��$:�+1&!#%'% 82>'%�$G?34&�:�2-&(;�:�+1&�+-p- 82>�N�!#DEL56+- ��0t�2-:*]
�NA9����� F�WYW : W�I ; E�� WlC 3PK D�� �~/214365 B K�� ZMKYXA>?3P_ D : �
%�W ; E ^�K�>;��K B H
	 : I4& ; E
�� 5]>?3 D HMX CED	F : �
 �T ; E�
 _4< WYF�B /21 : �$#4% ; OW�����g 82>'%�0]X34&!G��D�J�$&!G��$&('��NA42-#%'"34/�IJ�$�!2$Cj39+17� 
34#�2�/DA42-#"#"34/D2-A�EJ/0+1&(C-�$&('"39+1&!2-A�34G��$2-A439K$2>'"39+1&B)��!34/8�qA9�$2-G!#�'%+w2-/D/0�D�!'"2>INA9�*�$#%'"34:�2>'"39+1&!#
56+- �'"���w "�$2-A\ "�$#%�J+1&!#%�Y+-5�2q)�34G���/DA42-#"#*+-5�:�2>'%�D 8342-A4#*),+- ".j34&�pT2>'�/0�D "'"2-34&? 82-&�p-�$#
+-5<'"���D 8:�+1:��$/8�!2-&!34/D2-A�A9+12-G!34&�p1#DOxz�34#"/0+17!#Y�
�J�$/0'"#B2>�!�J�$2> �'%+�IJ�T34:��J+- "'"2-&('Y56+- 
:��D'"2-A4#R),+- ".j34&�p~2>'q�$A9�DC>2>'%�$G�'%�$:��J�D 82>'"7� "�$#R+- T#%+134A�]XA439.-�=2-&!G� "+j/".(]XA439.-��:�2>'%�D 83�]
2-A4#DOqQ^&�#"7!/8��/D2-#%�$#*'"����:�2>'%�D 8342-AHIJ�$�!2$Cj39+17� *34#�G��$#"/0 839IJ�$G@IF;=:�+jG��$A4#g+-5�p- "�$2>'%�D 
/0+1:��NA9�0t�39'X;-E|2-/D/0+17!&('"34&�p�56+- 
IJ+-'"�R�J�D 8:�2-&��$&('�2-&!Gq'%�$:��J+- 82-AWdr2-&!GT'%�$:��J�D 82>'"7� "��e
�! "+-�J�D "'"39�$#L34&*'"����56 82-:��D),+- ".*+-5JCj34#"/0+F�$A42-#%'"34/D39'X;�2-&!G��NA42-#%'"34/D39'X;-E(+- ,#%+1:���/0+1:<IN34&!2�]
'"39+1&!#�'"���D "�D+-5�d6Cj34#"/0+F�$A42-#%'%+>]��NA42-#%'"34/D39'X;-EM�$A42-#%'%+>]�Cj34#"/0+-�NA42-#%'"34/D39'X;R+- g7!&!3��N�$GR:�+jG��$A4A4#`e �
�~/214365 B K : � UO! ; E�� K�I���J F � U _�1*>;� : �
!�U ; E �`H B �M/21�� 
 /M> D	F / : � UOW ; E LxF >;/
: �
W�W ; E U 1�@H	3�� L K B�F /M> D	F : ���
 ; O

l�A9'"��+17�p1��'"���
7!&!G��D 8#%'"2-&!G!34&�p
+-5s�N�(;j#"34/D#L+-5s�NA42-#%'"34/�G��D56+- 8:�2>'"39+1&�2-&!G�'"����:��0]
/8�!2-&!34/D2-AJ:�+jG��$A4#,+-5s�NA42-#%'"34/ RN+i)m�!2$C-�g2-/8�!39�DC-�$GB2-A9 "�$2-G�;�2��!39p1�YA9�DC-�$A�+-5[:�2>'"7� 839'X;-E
'"����/0+- " "�$#%�J+1&!G!34&�p�IJ+17!&!G!2> ";gC>2-A47��W�! "+-INA9�$:�#Z2> "��#%'"34A4Aj2g/8�!2-A4A9�$&�p-�W5r2-/D34&�p
'%+jG!2$;8G #
2>�!�NA439�$GR2-&!GT/0+1:��N7�'"2>'"39+1&!2-AZ:�2>'"���$:�2>'"34/D#DO<�����*/0 87!/D342-A1HF7��$#%'"39+1&R+-5,7!&!3�HF7��$&��$#"#
+-5�2�#%+1A47�'"39+1&�'%+�'"���g 82>'%�0]�IJ+17!&!G!2> ";YC>2-A47��
�! "+-INA9�$: 34&w�NA42-#%'"34/D39'X;Y)\2-#�#%'"7!G!39�$G�IF;
� F�WYW )���+�34&R2�#%�D 839�$#�+-5L�N2>�J�D 8#DEN#%�D���-O p�O : W4& ; EJG��D 839C-�$GR7!&!3�HF7��$&��$#"#W/0 839'%�D 8342�56+- �2
p-�$&��D 82-A!�$A42-#%'%+-�NA42-#%'"34/�/0+1&('"34&F7!7!:wE(#%'"2> "'"34&�p<56 "+1:�'"�����J+-'%�$&('"342-A!�0tj�! "�$#"#%�$G�34&� 82>'%�$#
+-5L#%'% "�$#"#�+- 
#%'% 82-34&MO 791M_	> D /21 E!�-O p�O : !�I ; EJ�!2-#�56+- 8:�7!A42>'%�$GR'"���<5r7!&!G!2-:��$&('"2-A|�J+1#^]
'"7!A42>'%�-E[�0tj'%�$&!G��$G@A42>'%�D <'%+B'"����),+- ".V/0+1&!G!39'"39+1&TIF;�� W 54_ C � F�B : I�! ; O ^ H F �M/21 : &@I ;
�!2-#�34&!39'"342>'%�$G@'"����7!&!3�HF7��$&��$#"#<2-&!2-A9;j#"34#g+-5�&�+1&j]X#":�+F+-'"��:�7!A9'"3�]X#"7� "5r2-/0���NA42-#%'"34/D39'X;-E
5r7� "'"���D �#%'"7!G!39�$GRIF; U K B J4/ W : �$#4I ; 2-&!Gq+-'"���D 8#DO<�����*34:��J+- "'"2-&('� "�$#"7!A9'"#�34&q&�+1&j]
2-#"#%+j/D342>'%�$G?�NA42-#%'"34/D39'X;�34&�'"���B/0+1&('%�0tj'�+-5�#":�2-A4A\G��D56+- 8:�2>'"39+1&!#*),�D "�w+-I!'"2-34&��$G�IF;
U 1�@H	3 Es#%�D���-O p�O : ���
T ; Es2-&!GV'"���$&V56+- <G� ";q/0+1&('"2-/0'�56 834/0'"39+1&qIF; U F >;��K VW HMX CED	F �
U 1�@H	3 : ����� ; O8� / W /MI�K : �
T;� ; G��D 839C-�$G�C>2> 8342>'"39+1&!2-A|#%�D'%'"34&�p1#W56+- �2�&F7!:<IJ�D W+-5Z:�+jGj]
�$A4#,+-5[&�+1&j]X2-#"#%+j/D342>'%�$G��NA42-#%'"34/D39'X;-E�2>�!�NA9;j34&�pg'"���
:��D'"��+jGY+-5[2-G��%+134&('\+-�J�D 82>'%+- $OL�����
#"7��Y/D39�$&('L/0+1&!G!39'"39+1&!#�+-5M7!&!3�HF7��$&��$#"#[56+- H'"���� 82>'%���! "+-INA9�$:�+-5M&�+1&j]X2-#"#%+j/D342>'%�$G��NA42-#^]
'"34/LRN+i)x�!2$C-�*IJ�D�$&R�$#%'"2>INA434#"���$GBIF; L K B�F /M> D	F : � UB& ; 2-&!G L K B�F /M> D	F � G=1M_�� B	C
: � UO ; E�)���+�34&('% "+jG!7!/0�$G�'"���g),�$A4A�]�.j&�+i)�&w/0+1&!/0�D�!'�+-5�2�"(� ������� K ��S4IJ����� 
	��� 
	��"(�LQNO

l��J+i),�D "5r7!A(:�2>'"���$:�2>'"34/D2-A('%+F+1AF34&
'"���,'% "�$2>'":��$&('[+-5�IJ+17!&!G!2> ";�C>2-A47��H�! "+-INA9�$:�#



�
! � ���L� � Q�&:K ��� ���

34&�:��$/8�!2-&!34/D#wd6�NA42-#%'"34/D39'X;-EL7!&!34A42>'%�D 82-AH/0+1&('"2-/0'�2-&!G�56 834/0'"39+1&�e
2> "�Y'"����:��D'"��+jG!#�+-5
/0+1&(C-�0tw2-&!2-A9;j#"34#H2-&!GYC>2> 8342>'"39+1&!2-A�34&��
HF7!2-A439'"39�$#DO U H�1*/2K?_ : ���
IjE�����& ; �!2-#,�! "+iCj34G��$G
'"���,7!&!3��N�$G
56+- 8:�7!A42>'"39+1&<2-&!G+HF7!2-A439'"2>'"39C-�,2-&!2-A9;j#"34#M56+- Z&�+1&j]XG!3 �J�D "�$&('"342>INA9�L�! "+-INA9�$:�#
34&��NA42-#%'"34/D39'X;-O 79_�	lK?_4� � 
 F H B	C : !4& ; �!2$C-��#%'"7!G!39�$Gw2�C>2> 839�D'X;�+-5[�! "+-INA9�$:�#W7!#"34&�p
 "�Dp17!A42> 839K$2>'"39+1&R'%�$/8�!&!3�HF7��$#�2-&!GqC>2> 8342>'"39+1&!2-As34&��
HF7!2-A439'"39�$#DO�cR+jG��D 8&q:��D'"��+jG!#��!2$C-�
IJ�D�$&�2-A4#%+*2>�!�NA439�$G�IF; � / �>;K C � � W K 	A@K �>;/ D : �
!�T ; O��!7� "'"���D ,�0t�34#%'%�$&!/0�� "�$#"7!A9'"#L56+- 
�NA42-#%'"34/D39'X;g�! "+-INA9�$:�#[),�D "�W+-I!'"2-34&��$G�IF; .;H�� B	C H B : I�I ; E U K2�?�M� F / C : �$#4 ; E ZM_���_�/;�
: ��&�U ; E . F K B I : I�W ; E � /;:`K4: : �
T�% ; Ej2-&!G L /2J4J?5 : �
W�% ; O � K W�� ��/ B � � I�_*54/ B : W�! ;
�!2$C-�W34&('% "+jG!7!/0�$G<2�)�34G��H/DA42-#"#s+-5NG!34#"#"39�N2>'"39C-�H:�2>'%�D 8342-A4#DE-A42>'%�D [�0tj'%�$&!G��$G�'%+�'"���\/D2-#%�
+-5N&�+1&j]X/0+1&(C-�0t��J+-'%�$&('"342-A4#sIF; ^ F : � � J4/ B : &B� ; E12-&!G�34&g'%�D 8:�#s+-5!V��WS���������� � ��� ���!�#"
� ���%$'&��#"(� ��� �	
HG!7��\'%+ � K B�F /0X F >?3 � �4K B K�I F H4�*H � H�_ W H C : �
!�I ; O�l~p-�$&��D 82-A�'"���D+- ";
+-5[/0+1&!#%'% 82-34&('"#�34&�:��$/8�!2-&!34/D#W�!2-#\IJ�D�$&w#%'"7!G!39�$G�IF; � Hx@3 B�F K D : �
 �! ; OH�������! "�$#%�$&('
)� 839'%�D �/0+1&('% 839IN7�'%�$GR'%+Y'"���<C>2> 8342>'"39+1&!2-A[34&��
HF7!2-A439'X;�#%�D'%'"34&�pY+-5��NA42-#%'"34/D39'X;w�! "+-INA9�$:�#
�! "�$#%�$&('%�$GB34&�'"���\�%+134&('W�N2>�J�D 8#\)�39'"� Z?�M/ F�B : T� ; 2-&!G � � F �M/;:`K B :  @# ; O

l�#�34#W),�$A4A�]�.j&�+i)�&w'"����#%'% 82-34&w�! "+-INA9�$: 56+- *d6�$A42-#%'"34/`]^e\�J�D "56�$/0'��NA42-#%'"34/
IJ+jG!39�$#W34#
:�+- "��G!3 �Y/D7!A9'['"�!2-&*'"����/0+- " "�$#%�J+1&!G!34&�p�#%'% "�$#"#Z�! "+-INA9�$:�G!7��W'%+
'"����G� 82-#%'"34/D2-A4A9;<G!395 ]
56�D "�$&('[ "�Dp17!A42> 839'X;�+-5�'"���$39 [#%+1A47�'"39+1&!#DO[�����L "�$2-#%+1&*34#|'"�!2>'s'"���,�NA42-#%'"34/L#%'% 82-34&!#s#"��+17!A4G
IJ�� 82>'"���D \G��$#"/0 839IJ�$G�IF;Rd6IJ+17!&!G��$G�e[:��$2-#"7� "�$#DOL���F7!#L2-&Y2>�!�! "+-�! 8342>'%��:�2>'"���$:�2>'"3�]
/D2-A�#%�D'%'"34&�p�+-5M'"����#%'% 82-34&��! "+-INA9�$:�+-5|�J�D "56�$/0'H�NA42-#%'"34/D39'X;�34#H'"����&�+1&j]� "� RN�0t�39C-��#%�N2-/0�
+-5|IJ+17!&!G��$G�G��D56+- 8:�2>'"39+1&!# 4�� d�^�e8Ej/05�O : ��&@!�E���&�U ; OL���!34#H/DA42-#"#,+-5s:��$2-#"7� "�$#,2-A4A9+i)�#
56+- L'"���W�J+1#"#"39IN34A439'X;
+-5JG!34#"/0+1&('"34&F7�+17!#�G!34#%�NA42-/0�$:��$&('[�N�$A4G!#�34&!#"34G��,'"���WIN7!A9.<:�2>'%�D 8342-A
)����D "��'"���B#%'% 82-34&!#�2-/D/D7!:�7!A42>'%�B34&�'"�!34&�IN2-&!G!#wd6'"���RA9+j/D2-A439K$2>'"39+1&��N���$&�+1:��$&�+1&�e8E
'% "�$2>'%�$Gm2-#w#"7� "5r2-/0�$#VdrA434&��$#DE��!34&�p-�$#`e*+-5W�"7!:��~G!34#"/0+1&('"34&F7!39'"39�$# : ��&@W�E � UO% ; O f #"7j]
2-A4A9;w'"���*A9+j/D2-A439K$2>'"39+1&R�! "+-INA9�$: 34#� "�Dp17!A42> 839KD�$GRIF;B2>�!�NA9;j34&�p��!39p1���D �+- 8G��D �'"���D+- 839�$#
: �
!@#!E���&�#�E�� U ; Ej+- \IF;�'"����Cj34#"/0+-�NA42-#%'"34/� "�Dp17!A42> 839K$2>'"39+1&�:�+jG��$AN+-5sS[�D "KD;j&!2jE�2� "�$/0�$&('
2>�!�NA434/D2>'"39+1&=+-5�)��!34/8��34#��! "�$#%�$&('%�$G�IF; V
 H�J?5]I	HMX CED	F � �~/214365 B K : �$#4! ; O=l�&j]
+-'"���D \34#"#"7��W)��!34/8��G��$#%�D "C-�$#,:��$&('"39+1&!34&�pg���D "��34#H#"�!2>.-�$G�+i)�&Y2-&!2-A9;j#"34#L2-#,G!34#"/D7!#"#%�$G
�-O p�O,34& Z?�M/ F�B � � ��K B I � U K�� B�D / B : �
I� ; O

�����WG!34#%'"34&!/0'"39C-�\56�$2>'"7� "�W+-5��NA42-#%'"34/�RN+i)�2> "�W'"����A9+12-G!34&�p�
�7!&!A9+12-G!34&�p�/0+1&!G!39'"39+1&!#
'"�!2>'�'"2>.-�<'"���
56+- 8: +-5Z'"���
56+1A4A9+i)�34&�p�/0+1:��NA9�$:��$&('"2> 839'X;� "�$A42>'"39+1&!# �

3 S 7># �	 7># S � �	 � # d �>O !1e
)����D "�
�	 � �	 d�� !�
 eW34#W'"����#%+>]X/D2-A4A9�$G I�" � 
 ���LK S,&?" ��� I�"(� ���$Ej2�#"/D2-A42> �5r7!&!/0'"39+1&w+-5��J+1#"3�]
'"39+1&��}2-&!G=d6�! "+j/0�$#"#`e,'"34:�� 
 O,�����g#"/D2-A42> �5r7!&!/0'"39+1& S � S d��	 e, "�D�! "�$#%�$&('"#�'"���<#%+>]
/D2-A4A9�$G�)'� �W"LQ K ����Q:� ��� ����)��!34/8��2-G!G!39'"39+1&!2-A4A9;�G��D�J�$&!G!#DEF+-5�/0+17� 8#%�-E!7��J+1&w#%+1:��g#%'"2>'%�
2-&!G�34&('%�D 8&!2-A�dr�!34G!G��$&�e�C>2> 8342>INA9�$#g+-5�'"���YG��D56+- 8:�2>'"39+1&=�! "+j/0�$#"#DORQ^&=+-�!'"34:�39K$2>'"39+1&
'"���D+- ";-EWd �>O !1eg2> "�Y2-A4#%+B.j&�+i)�&@2-#<'"�����g2> 87!#"�j]X�g7!�!&j]X�[7!/".-�D �dr�g�g��e�/0+1&!G!39'"39+1&!#DO
Q^&R'"�����N2> "'"34/D7!A42> �/D2-#%�*)����D "����34#�2-&T2 �Y&���5r7!&!/0'"39+1&B+-5��	 EM/0+1&!G!39'"39+1&!#�d �>O !1e�2> "�
/D2-A4A9�$GY2 "(� ������� K ��S4I�" �WS �	��������� �*)<I�� ���?" �WSwO[Q^&Y'"�!34#H),+- ".�),�
:�2>.-�
7!#%��+-5|'"����+-I�]
#%�D "C>2>'"39+1&ME>)��!34/8�<34#[/0 839'"34/D2-A(34&g+17� Z2>�!�! "+12-/8�ME-'"�!2>'Z/0+1&!G!39'"39+1&!#,d �>O !1es2> "�,�
HF7!39C>2-A9�$&('
'%+�2�C>2> 8342>'"39+1&!2-AM34&��
HF7!2-A439'X;�+-5['X;F�J�Yd �>O��ie8O



� ��� �WX�� ����� ��O ��X ��V�� "(� �����W� �T&#� � �
%

b�7!:��D 834/D2-A�:��D'"��+jG!#
56+- <�NA42-#%'"34/D39'X;R�! "+-INA9�$:�#
2> "��IN2-#%�$G=:�2-34&!A9;B+1&@'"����#%�N2�]
'"342-A���&!39'%���$A9�$:��$&('W2>�!�! "+$t�34:�2>'"39+1&MEj+-5[)��!34/8�Y'"���
/0+1:��! "�$���$&!#"39C-���0tj�J+1#"39'"39+1&!#,2> "�
� F / B�D	F /0X F >?3 � � Kl5 W H�1 : �
 �I ; E ^ W / F <;/21 : &@% ; E Z F :�H � � _	I���/ C : �
I�! ; OLQ^&�'"���
'"���D+- ";R+-5,�NA42-#%'"34/LRN+i)x'"����:�2-34&VG!3 �Y/D7!A9'X;B34#�IJ�$/D2-7!#%��+-5H'"����G!3 �J�D "�$&('
/0+1&!#%'"39'"7j]
'"39C-�
 "�$A42>'"39+1&!#W34&Y'"���
�$A42-#%'"34/
2-&!G��NA42-#%'"34/�G�+1:�2-34&!#DEF)����D "�$34&Y'"���gG!39Cj34#"39+1&Y34&('%+�'"���
'X),+� "�Dp139+1&!#�34#�&�+-'�.j&�+i)�&��������	�
����IN7�'�/0+1&!#%'"39'"7�'%�$#�'"���*2-G!G!39'"39+1&!2-As7!&�.j&�+i)�&R+-5
'"�����! "+-INA9�$:wENIJ�$34&�p�p-+iC-�D 8&��$GTIF;w'"���*A9+12-G!34&�p�
�7!&!A9+12-G!34&�p�/0+1&!G!39'"39+1&!#�d �>O !1e8Ogk�7��
'%+q'"�!34#<�! "+-�J�D "'X;V+1&���#%�J�$2>.j#�2>IJ+17�'<'"���.KW� � K[V'� ���:R &%Im+- 
%O � �[I�� ��� I�� � K �	
 
DE�'"���
&�+-'"39+1&V/0+134&��$GTIF; U H�1*/2K?_ : ����& ; O*v����$&@A9+F+-.-�$G@2>'
56 "+1: '"����+-'"���D <#"34G��-EM+- <34&
'%�D 8:�#�+-5�2-&R39'%�D 82>'"39C-�<&F7!:��D 834/D2-A|2-A9p-+- 839'"�!:wE�'"���g "�
HF7!39 "�$:��$&('�d �>O !1e�
�2-:�+17!&('"#�'%+
'"�����! "+��%�$/0'"39+1&Y+-5M'"����/D7� " "�$&('
d6'% 8342-A�EF�0tj'%�D 839+- \'%+ S eL#%'"2>'%�
+-5s:�2>'%�D 8342-AN�J+134&('H+1&('%+
'"���W;j39�$A4G*#"7� "5r2-/0� S O�l�&F7!:��D 834/D2-A�#"/8���$:��WIN2-#%�$G�+1&*'"����cR+- "�$2-7�56+- 8:�7!A42>'"39+1&*�!2-#
IJ�D�$&�G!34#"/D7!#"#%�$GgIF; � I�_*54/ B : �
!� ; OZ���!34#s34#[2-A4#%+�'"���\7!&!G��D 8A9;j34&�p�34G��$2�+-5N'"���8� ���T&#� �
S��ZI'I�� ���Y2-&!G,K�" ��
	�	
 ��R I ��� ���'I�� ��� �%K ��� ����2-A9p-+- 839'"�!:�#DO � 10� F 3 � �`H � H
	 : �
%�T ; �!2$C-�
G!34#"/D7!#"#%�$GTp-�$&��D 82-A439KD�$G@34&('%�Dp- 82>'"39+1&@#"/8���$:��$#<'"�!2>'<34&!/DA47!G���'"���� 82-G!342-AZ "�D'"7� 8&V2-&!G
:�34G��J+134&(', 87!A9�$#DOHl�/D/0+17!&('"34&�p�56+- �'"���g�! "+-�J�D "'"39�$#W+-5�&F7!:��D 834/D2-AJ�! "+��%�$/0'"39+1&B#%'%�D�q34&
'"���g�
HF7!34A439I! 8347!:�#%'%�D�qA9�$2-G!#W'%+�'"���<:�+jG!3��N�$G��$A42-#%'%+-�NA42-#%'"34/
'"2-&�p-�$&('�+-�J�D 82>'%+- $EN'"���
#%+>]X/D2-A4A9�$G�/0+1&!#"34#%'%�$&('��#"�� �Y��� ��V'S��LK�:�+jG!7!A43�E['"�!2>'*���$A9�N#�34&�34:��! "+iCj34&�pB'"���� 82>'%��+-5
/0+1&(C-�D "p-�$&!/0�-EM2-#�#"��+i)�&B34& Z F :�H � � Kl5 W H�1 : �
I�% ; OHv��!34A9�
IJ�$34&�p�34&!39'"342-A4A9;�G��DC-�$A�]
+-�J�$G�34&�'"����56+- 8:�2>'\+-5�� m RN+i)�'"���D+- ";-E�'"�����! "+��%�$/0'"39+1&Y'%�$/8�!&!3�HF7��$#,),�D "���0tj'%�$&!G��$G'%+�A42> "p-�<G��D56+- 8:�2>'"39+1&� "�Dp134:��$#�2-&!GB/0+17��NA9�$Gw�! "+-INA9�$:�# : �
I�!�EC�
 �%�EC���
! ; O

b�7!:��D 834/D2-A\:��D'"��+jG!#�+-5�#%'% 87!/0'"7� 82-A,�NA42-#%'"34/D39'X;=:�2$;�IJ�Y "�Dp12> 8G��$G?2-#�'"�����! "�0]
/D7� 8#%+- ,+-5M'"����/0+1&('"34&F7!7!:�:��$/8�!2-&!34/D#H+1&��$#DEF)����D "��'"����&F7!:��D 834/D2-AN34:��NA9�$:��$&('"2>'"39+1&
+-5['"���<2>IN#%'% 82-/0'�&�+-'"39+1&!#W+-5Z/0+1&(C-�0tR2-&!2-A9;j#"34#W2-&!G�C>2> 8342>'"39+1&!2-A|34&��
HF7!2-A439'"39�$#,34#�:�+- "�
'% 82-&!#%�N2> "�$&('DO U K F /21 34&T2B#%�D 839�$#�+-5,�N2>�J�D 8#DEM#%�D���-O p�O : �$#@U!E �$#4W�E�UOT ; �!2$C-��34:��NA9�0]
:��$&('%�$G�:�2>'"���$:�2>'"34/D2-A��! "+-p- 82-:�:�34&�p<:��D'"��+jG!#,34&�#%+1A9Cj34&�pg+-5|�! 82-/0'"34/D2-AN�! "+-INA9�$:�#DO
l /0+1:��! "�$���$&!#"39C-���0tj�J+1#"39'"39+1&@+-5W'"�!34#<2>�!�! "+12-/8��34# G�H�1 D HMX CED	F : �
% ; OR������/0+1&j]
/0�D�!'\+-5�I�� �%K ��O � 
	�A"(� �����������Y� ��� ���Y�!2-#\IJ�D�$&�7!#%�$GYIF;�� KYXA/ ��> D	F )���+*G��DC-�$A9+-�J�$G�'"���
'"���D+- ";�+-5M�$A42-#%'"34/`]��NA42-#%'"34/ 
T" � K�� �	���%Q�#%;j#%'%�$:�# : U?�-EBUO!jEOUO% ; OL������/0+1&!/0�D�!',+-5�" � K�� � ���
S�� ������� �#" 
�)\2-#�34&('% "+jG!7!/0�$G�IF; �~1*K�I�/21 : � UOI ; O�� H�1*1*K�J F � U K F /21 : !�! ; �!2$C-�
/0+1&!#"34G��D "�$G}'"���q/D2-#%�T+-5
�$A42-#%'"34/`]XA9+j/".j34&�p�#%'% 87!/0'"7� "�$#DO l�:�2>'"���$:�2>'"34/D2-A�#%'"7!G�;?+-5
A9+j/".j34&�pw:�2>'%�D 8342-A4#
34#�p139C-�$&VIF; 79/;:`/ B I�/ W � ZM_���_�/;� : !�U ; O������*�J+134&('����D "��34#
'"�!2>'g'"����A9+j/".j34&�pB/0+1&!G!39'"39+1&!#
�!2$C-��'"����56+- 8:�+-5gd �>O !1e8EZ)�39'"� S  "�D�! "�$#%�$&('"34&�pB&�+i)
'"����A9+j/".j34&�p�d6+- W/DA9�$2> 82-&!/0��eL5r7!&!/0'"39+1&MOZ�������! "�$#%�$&('\2-7�'"��+- 5G #\/0+1&('% 839IN7�'"39+1&�'%+*#"7!/8�
�! "+-INA9�$:�#\+-5Z#%'% 87!/0'"7� 82-AM:��$/8�!2-&!34/D#�34#W/0+1&('"2-34&��$GR34&�'"���
�N2>�J�D 8# : UOWjE5UOIjE�T;� ; O

SZ2-#"#"34&�pq'%+q'"���w#%�$/0+1&!G�'X;F�J�Y+-5�:�2>'%�D 8342-AHIJ�$�!2$Cj39+17� $EZIF;@)\2$;=+-5�:�+-'"39C>2>'"39+1&
),�Y)�34#"�@'%+T "�$:�2> ".V'"�!2>'�'"����#"�!2>�J�Y:��$:�+- ";=2-A4A9+i;j#��!2$C-��IJ�$/0+1:��� "�$/0�$&('"A9;@'"���
#"7�Ij�%�$/0'�+-5�C-�D ";B34&('%�$&!#"39C-�g "�$#%�$2> 8/8�q56+- �'"���D;w "�D�! "�$#%�$&('�2�&��D)�/DA42-#"#�+-5L:�2>'%�D 8342-A4#DE
'"����#%+>]X/D2-A4A9�$G 
TS���� � S�� ������� �#" 
DO\l�A9'"��+17�p1�RG!34#"/0+iC-�D "�$GR2>IJ+17�'��!2-A95Z2�/0�$&('"7� ";w2>p-+�E
'"����#"�!2>�J��:��$:�+- ";��
�J�$/0'"#�#%'"34A4A! "�$:�2-34&Y2�:<;j#%'%�D ";Y34&Y:�2-&(;� "�$#%�J�$/0'"#DOLl /0+1:��! "�0]



� U � ���L� � Q�&:K ��� ���

���$&!#"39C-���N34/0'"7� "��+-5W'"���Y "�$A42>'%�$G�:��D'"2-A4A47� "p134/D2-AH2-#%�J�$/0'"#�2-&!G�G!39C-�D 8#%�Y2>�!�NA434/D2>'"39+1&!#
+-5�#"�!2>�J�q:��$:�+- ";~2-A4A9+i;j#�/D2-&~IJ�q56+17!&!G~34& : �
!jE %�IjE �
%;�-E �
%�U!E � U?�-E � UOTjE ��&B� ; O
Uj�!2>�J�0]X:��$:�+- ";�2-A4A9+i;j#W2> "�g2>�!�NA439�$GY34&�2-G!2>�!'"39C-�
#%'% 87!/0'"7� "�$#W2-#WG��DCj34/0�$#\56+- �/0+1&('% "+1A
+-5�#%'"3 �M&��$#"#�2-&!GBG!2-:��N34&�pBd6�$A9�$/0'% 834/D2-As/0+1&!&��$/0'%+- 8#DEJ#%�$&!#%+- 8#�2-&!GB2-/0'"7!2>'%+- 8#`e�2-&!GB34&
:��$G!34/D34&��
2-#WC>2> 839+17!#�:��$G!34/D2-AJ'%+F+1A4#DE!'%+�:��$&('"39+1&B2*56�D)gO

cq2> "'%�$&!#"39'"34/Z'% 82-&!#%56+- 8:�2>'"39+1&!#|/D2-&gIJ��G��0��&��$G
2-#s#"���$2> %]XG�+1:�34&!2-&('DE�G!3 �M7!#"39+1&!A9�$#"#
�N 8#%'^]�+- 8G��D �'% 82-&!#%56+- 8:�2>'"39+1&!#�+j/D/D7� " 834&�p�IF;*&F7!/DA9�$2>'"39+1&�2-&!G�p- "+i)�'"�MO�l�:�2> "'%�$&!#"39'"34/
'% 82-&!#%56+- 8:�2>'"39+1&��! "+j/0�D�$G!#ZIF;<2�G!34#%�NA42-/D39C-�,�! "+j/0�$#"#Z34&<)��!34/8�*2>'%+1:�#L2> "�\ "�$2> " 82-&�p-�$G
IF;R/0+F+-�J�D 82>'"39C-��:�+iC-�$:��$&('"#g34&('%+�2�&��D)x:�+- "��#%'"2>INA9�*/0 ";j#%'"2-A�#%'% 87!/0'"7� "�-EJ)�39'"��+17�'
/8�!2-&�p134&�p�'"����/8���$:�34/D2-A��! "+-�J�D "'"39�$#s+-5�'"����:�2>'% 83�tJOZl�#�2� "�$#"7!A9'Z'"���W�! "+jG!7!/0'[�N�!2-#%�-E
/0+1&(C-�$&('"39+1&!2-A4A9;�/D2-A4A9�$G�S���� ���	� 
T� ���iEF34&!���D 839'"#['"����/0+1:��J+1#"39'"39+1&�2-&!G�2>'%+1:�34/W+- 8G��D H+-5
'"���B�N2> "�$&('��N�!2-#%�-E\/0+1&(C-�$&('"39+1&!2-A4A9;?/D2-A4A9�$GC� & 
 ���	�'� ���iO�Q�'�34#�/0 ";j#%'"2-A4A9+-p- 82>�N�!34/D2-A4A9;
34&!#%'% 87!/0'"39C-��'%+BG��$/0+1:��J+1#%�*'"����'% 82-&!#%56+- 8:�2>'"39+1&q56 "+1:�2-7!#%'%�$&!39'%�*'%+B:�2> "'%�$&!#"39'%��34&
'X),+T�N2> "'"# ��'"����a\2-34&�#%'% 82-34&�2-&!G='"����A42>'%'"34/0�0]X34&(C>2> 8342-&('*#"���$2> $Oq������a\2-34&�#%'% 82-34&
�$&!/0+1:��N2-#"#%�$#
2-A4As'"���*2>'%+1:�34/*:�+iC-�$:��$&('"#<&��D�$G��$Gq'%+��! "+jG!7!/0�<'"���*&��D)x#%'% 87!/0'"7� "�
56 "+1: '"����+1A4GMO�������A42>'%'"34/0�0]X34&(C>2> 8342-&('�#"���$2> �34#�2-&q2-/D/0+1:�:�+jG!2>'"39+1&T#%'%�D�V34&B)��!34/8�
'"���*&��D)x#%'% 87!/0'"7� "�*2-&!Gq'"���*#"7� " "+17!&!G!34&�p�:�2>'%�D 8342-AZ:�7!#%'�IJ�*/8�!2-&�p-�$GT'%+Y�N'�)�39'"�
�$2-/8��+-'"���D $O~�����D "�B2> "�B'X),+�:��$/8�!2-&!34#":�#*+-5
2-/D/0+1:�:�+jG!2>'"39+1&�� 
T"(� Im)��!34/8�}34#�2
�J�D 8:�2-&��$&(',/8�!2-&�p-�-E�2-&!G ��O � � �'� ���!E1)��!34/8��/D2-&Y2-/D/0+1:�:�+jG!2>'%�
#"�!2>�J��/8�!2-&�p-�$#\34&�2
 "�DC-�D 8#"39INA9�\)\2$;-OL���F7!#DE-+1&�'"����/0+1&('% 82> ";*'%+
�NA42-#%'"34/�RN+i)gE('"����/8�!2> 82-/0'%�D 834#%'"34/\56�$2>'"7� "�
+-5M2
'"���D 8:�+F�$A42-#%'"34/�:�2> "'%�$&!#"39'"34/\'% 82-&!#%56+- 8:�2>'"39+1&�34#L39'"#L/0 ";j#%'"2-A4A9+-p- 82>�N�!34/\ "�DC-�D 8#"39IN34A�]
39'X;w)��!34/8�R34#�'"���< "�$#"7!A9'�+-5�'"�����$#"#%�$&('"342-A4A9;��$A42-#%'"34/<2-/D/0+1:�:�+jG!2>'"39+1&q+-5H:�2> "'%�$&!#"39'%�
G�+1:�2-34&!#DE[)�39'"�='"����/0+1���D "�$&('*34&('%�D "5r2-/0��/D2>�N2>INA9�Y+-5�IN2-/".F)\2> 8G!#*:�+iC-�$:��$&('DO EL�D'DE
G!7� 834&�p<2*&�+1&('"���D 8:�+F�$A42-#%'"34/��N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&�'"���
2-7!#%'%�$&!39'%��2-&!G�:�2> "'%�$&!#"39'%�
:�2$;qIJ��#%+1:��D)��!2>'
G!2-:�2>p-�$GVIF;q2-/D/0+1:��N2-&(;j34&�pw�NA42-#%'"34/*G��D56+- 8:�2>'"39+1&MEM)��!34/8�T34&j]
�!39IN39'"#W'"���$&q'"���*/0+1:��NA9�D'%�*/0 ";j#%'"2-A4A9+-p- 82>�N�!34/
 "�DC-�D 8#"39IN34A439'X;�+-5L'"�!34#�'% 82-&!#%56+- 8:�2>'"39+1&��
'"���q�N���$&�+1:��$&�+1&}.j&�+i)�&~2-# �L�W� � 
TX��Y��S�� ��� ��� � ��Q�&:K �%Q I�" � 
 ���LK�� �*) dr����Q^S\e8O,l�A4#%+
34&�'"���T/D2-#%�T+-5<#%'% "�$#"#^]X34&!G!7!/0�$G~:�2> "'%�$&!#"39'%�T395g2�/0 839'"34/D2-A�#%'% "�$#"#�34#� "�$2-/8���$GME��J�D %]
:�2-&��$&('�G��D56+- 8:�2>'"39+1&!#<2>�!�J�$2> <'"�!2>'�'%�$&!G@'%+q "�$#%'% 834/0'g'"���� "�DC-�D 8#"2-AH�! "+j/0�$#"#<7��J+1&
 "�$:�+iCj34&�p�#%'% "�$#"#%�$#�2-&!GB "�$#"7!A9'�34&w2-&R34&!/0+1:��NA9�D'%�<#"�!2>�J�g:��$:�+- ";-O\�����<34:��J+- "'"2-&('
�0tj�J�D 834:��$&('"2-AL2-&!G@:�+jG��$A4A434&�pY "�$#"7!A9'"#�+1&@�NA42-#%'"34/*�
�J�$/0'"#�7!&!G��D 
'"�����N�!2-#%��'% 82-&!#^]
56+- 8:�2>'"39+1&=�! "+j/0�$#"#�2> "�Y�! "�$#%�$&('%�$G�34& � WlC H B � � H���/ B : �
%�% ; E 
 /;< W H B J � 79/��
	lK?_ � � 79/ 	lK?_ � :  �!jEO ;� ; E �4K2�*H�1 ��� <;/21*��K�1*J�� G=/21 	4/ F�WYW /21 : � U4# ; E 
 / 	 F �YK C
:  4& ; E Z �2F / W�� / W J � � H�1 B <?H	I�/ B : �
I�I ; EN2-&!G�� F C >;��/21 : %�W ; OHh�+i),�DC-�D $EJ39'�#"��+17!A4G
IJ�g:��$&('"39+1&��$Gw'"�!2>'�'"���g:�7�'"7!2-A|34&('%�D 82-/0'"39+1&B+-5�:�2> "'%�$&!#"39'"34/�'% 82-&!#%56+- 8:�2>'"39+1&!#W2-&!G
�NA42-#%'"34/ RN+i) 34#�#%'"34A4AL&�+-'�'%+-'"2-A4A9;@7!&!G��D 8#%'%+F+jG=2-&!G�2$)\2-39'"#�5r7� "'"���D *34&(C-�$#%'"39p12>'"39+1&!#DO
l�&�+-'"���D W/8�!2> 82-/0'%�D 834#%'"34/�+-5s2�:�2> "'%�$&!#"39'"34/�'% 82-&!#%56+- 8:�2>'"39+1&Y34#H'"�!2>'W2>�!�NA439�$G�#%'% "�$#"#%�$#
���$A9�q'"���*'% 82-&!#%56+- 8:�2>'"39+1&�� �4K2�M/ W � � H���/ B : �
%� ; �!2$C-��#%'"2>'%�$G��
	�� V�� �L�W� � 
TX��Y�WR
S�� ��� ��� � 
N�#�LQ �%Q���) 
TV������ 
 �L� �	
 
	�	
�
 �'& ��S��W) � �A�#�LQ �%Q �Y� ��I'I ��
	�%Q���) ��V�� ���Y��S��#"

 �L� �	
 
�K ��S4I �����	���NQ �[I �	��Q:� ��� ��� O V�����V���� ��V��6" � � ����� � 
 ���	� 
T�(" � �Y��K ��S4I�� �	
 
T��� ��	$O



� ��� �WX�� ����� ��O ��X ��V�� "(� �����W� �T&#� � �
W

�Z34&!2-A4A9;-E1+1&�'"����#"34G��W+-5|/0+1:�:�+1&�56�$2>'"7� "�$#DEF),��+-IN#%�D "C-��'"�!2>'HIJ+-'"���NA42-#%'"34/ RN+i)~2-&!G
:�2> "'%�$&!#"39'"34/*'% 82-&!#%56+- 8:�2>'"39+1&!#g2> "��/0+1&('% "+1A4A9�$G@IF;T#%+1:��� "�$#"34#%'"2-&!/0���N���$&�+1:��$&!2w+-5
'"���*G� ";�56 834/0'"39+1&B'X;F�J�-EM34&R2Y:�2-&!&��D �'"�!2>'�G�+F�$#�&�+-'�G��D�J�$&!GB+1&q'"����#"/D2-A9��+-5L'"34:��
7!&!G��D �34G��$2-A439KD�$Gw34#%+-'"���D 8:�2-AM2-&!G\HF7!2-#"3�]X#%'"2>'"34/
/0+1&!G!39'"39+1&!#DO

�����w#%.-�D'"/8���$G~2>IJ+iC-�R/8�!2> 82-/0'%�D 834#%'"34/D#�+-5�:�2> "'%�$&!#"39'"34/Y'% 82-&!#%56+- 8:�2>'"39+1&!#* "�$#"7!A9'
34&B'"���*7!&F7!#"7!2-As�(;j#%'%�D "�D'"34/�IJ�$�!2$Cj39+17� �+-IN#%�D "C-�$GT34&B'"����56+- 8/0�0]XG!34#%�NA42-/0�$:��$&('�#%�N2-/0�
2-#� "�DC-�$2-A9�$GB34&w:�2-&(;wA42>IJ+- 82>'%+- ";Y'%�$#%'"#DE!�-O p�O Z*>;��1*H�/2J4/21 � � Kl5	:`K B : �
W� ; 2-&!G
� _	H � � \ U��_ WYW /21 : W� ; E�/05�OW�Z39p�O IFE�2-&!G � >;� F�B H C / � � _ B K2� C _ � � � C _ D K
: I;� ; E�#%�D���Z39p�O�!4&(Oq�����D "���!2$C-�YIJ�D�$&�G��DCj34#%�$G=2R&F7!:<IJ�D <+-5�/0+1&!#%'"39'"7�'"39C-�Y:�+jG��$A4#
56+- Y'"���D 8:�+F�$A42-#%'"34/R:�2> "'%�$&!#"39'"34/w�N�!2-#%�R'% 82-&!#%56+- 8:�2>'"39+1&!#�G��D 839C-�$G}+1&~2�:�34/0 "+1:��0]
/8�!2-&!34/D2-A�+- w�N���$&�+1:��$&�+1A9+-p134/D2-A�IN2-#"34#��g#%+1:��T+-5g'"���$: )�34A4A�IJ�q+17�'"A434&��$GMO � K WYD
�!2-#�G��DC-�$A9+-�J�$G?2@:�+jG��$A\IN2-#%�$G?+1&?'"���q��34&�KDIN7� "p>]X{s2-&!G!2-7�'"���D+- ";?34&?2V&F7!:<IJ�D 
+-5,�N2>�J�D 8#DEM/05�O*�-O p�O : %�% ; O f #"34&�p�'"����/0+1&!/0�D�!'"#g+-5,#%'"2>'"34#%'"34/D2-AL:��$/8�!2-&!34/D#
2-&!GT'"�!2>'
+-5g39 " "�DC-�D 8#"39INA9��'"���D 8:�+jG�;j&!2-:�34/D#DE�� \ U��_ WYW /21 2-&!G��!34#�/0+>]�),+- ".-�D 8#w�!2$C-�TG��DC-�$A�]
+-�J�$G�34&�2g#%�D 839�$#�+-5J�N2>�J�D 8#�2g:�+jG��$A�)��!34/8��G��$#"/0 839IJ�$#Z'"���$39 L�0tj�J�D 834:��$&('"2-AF��&!G!34&�p1#DE
56+- � "�DCj39�D)�#�#%�D� : �
!�!jE�W� ; E,2-&!G�'"���wG!34#"/D7!#"#"39+1&=+-5 � F�W :`K�@B	CED	F : �
 @# ; O�c�_7!A4A9�D 5G #
:�+jG��$AH)\2-#*�0tj'%�$&!G��$G�'%+T'"��� %>k�/D2-#%��IF; L K B�F /M> D	F���� ���	� : �
W;�1E �
W@# ; E�)���+T34&j]
'% "+jG!7!/0�$G}'X),+='X;F�J�$#�+-5
:�+jG��$A4# �B'"���q#%+>]X/D2-A4A9�$G�
�]X:�+jG��$AW'"�!2>'Y34#�IN2-#%�$G}+1&�'"���
&�+-'"39+1&Y+-5scq2�tj),�$A4A�G #\#%'% "�$#"#\2-&!GY�0t�/DA47!G��$#H�$&��D "p-;�G!34#"#"39�N2>'"39+1&MEF2-&!G�'"����
�
!]X:�+jG��$A
)��!34/8�V2-/D/0+17!&('"#g56+- gG!34#"#"39�N2>'"39+1&q�
�J�$/0'"#DO�Q^&T+- 8G��D g'%+B2-/D/0+17!&('<56+- 
'"�����(;j#%'%�D "�$#"34#
A9+F+-�N#<G!34#%�NA42$;-�$G�34& : W� ; E G=1*K B J]H B � L H	I�/21 C : �
I ; �!2$C-���$:��NA9+i;-�$G�2q#%)�39'"/8�j]
34&�p�5r7!&!/0'"39+1&q'"�!2>'gG!3 �J�D "�$&('"342>'%�$#
IJ�D'X),�D�$&V'"���&G �$A42-#%'"34/�2-&!GT�NA42-#%'"34/�:�+jG��$#�G9O*�����
 "�$#%�J+1&!#%�
+-5�c�_7!A4A9�D 5G #W:�+jG��$AJ)\2-#��0t�2-:�34&��$GwIF;Y'"���g�! "�$#%�$&('�2-7�'"��+- �2-&!G U F / WYD /
: T�U!E�T�W ; )���+�+-IN#%�D "C-�$GV2Y5r7!&!G!2-:��$&('"2-A�G!3 �J�D "�$&!/0��IJ�D'X),�D�$&V'"����A9+j/D2-A�2-&!Gqp1A9+-IN2-A
IJ�$�!2$Cj39+17� �34&R2�&�+1&j]X��+1:�+-p-�$&��D+17!#�/D2-#%�-O � 1*/;:�H B J �!2-#�/0+1&!#"34G��D "�$Gw'"����2-7!#%'%�$&j]
39'%� 
�:�2> "'%�$&!#"39'%��:�3�tj'"7� "�Y2-#*2R'"�� "�D�0]��N�!2-#%��#%;j#%'%�$: 2-&!G=�J+1#%�$G��!34#<:�+jG��$A,34&='"���
56 82-:��D),+- ".=+-5�/0+1&(C-�0t}2-&!2-A9;j#"34#DE�56+- �2V#"7!:�:�2> ";=2-/D/0+17!&('�#%�D� : %�T ; O=Q^&?G��D 839Cj34&�p
'"���q2$C-�D 82>p-�$G /0+1&!#%'"39'"7�'"39C-�R "�$A42>'"39+1&!# G=/21 	4/ F�WYW /21 ��� ���	� : TFE � U4# ; �!2$C-�T7!#%�$G�2
#%�$A95 ]X/0+1&!#"34#%'%�$&('��! "+j/0�$G!7� "�W56+- L'"����:�34/0 "+>]X:�2-/0 "+g'% 82-&!#"39'"39+1&MO 
 / 	 F �YK C :  �IjEB 4& ; 2-&!G

 / 	 F �YK C � Z?�M/ F�B :  � jE  �T ; �!2$C-�T2>�!�! "+12-/8���$G}'"���R�N�!2-#%�w'% 82-&!#%56+- 8:�2>'"39+1&}�! "+>]
/0�$#"#�IF;R:�2>.j34&�pY7!#%��+-5L'"�����J+1#%'"7!A42>'%��+-5L "�$2-A439K$2>IN34A439'X;-O � F C >;��/21 ��� ���	� : %�I ; �!2$C-�
G!34#"/D7!#"#%�$G='"���Y�N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&�/0+1&!G!39'"39+1&!#�7!#%�D5r7!AL+1&�'"���wA9�DC-�$A,+-5�/0+1&('"34&j]
7!7!: :��$/8�!2-&!34/D#*G��$#"/0 839�!'"39+1&MOql�/D/0+17!&('"34&�pT56+- *IJ+-'"�=�N�!2-#%�Y'% 82-&!#%56+- 8:�2>'"39+1&�2-&!G
 "�D+- 839�$&('"2>'"39+1&mdrG��D'X)�34&!&!34&�pFe��
�J�$/0'"#*+-5�:�2> "'%�$&!#"39'%�YC>2> 8342-&('"#*34#�G��$:�+1&!#%'% 82>'%�$G�IF;
ZM_ B � � X�K B I : ��&@% ; OLl�G��D'"2-34A9�$G�G!34#"/D7!#"#"39+1&�+-5s'X),+�2-&!Gw:�7!A9'"39�N�!2-#%��#%;j#%'%�$:�#W34#
�! "+iCj34G��$GBIF; G�HM54J � 
 K�I	H�_�J*K C : �
W ; O�Q^&('%�D "�$#%'"34&�p� "�$#"7!A9'"#�34&q&F7!:��D 834/D2-As#"34:�7j]
A42>'"39+1&!#�+-5M�N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&!#L2> "���! "�$#%�$&('%�$G�IF; U K�1 D /;�*3 � � F C >;��/21 : �$#O& ;
2-&!G 
 / 	 F �YK C � � J4/ C :`K B �[Z?�M/ F�B :  �W ; O

�����D 8:�+F�$A42-#%'"34/w:�2> "'%�$&!#"39'"34/Y�N�!2-#%�w'% 82-&!#%56+- 8:�2>'"39+1&!#�2> "�R2V "�$#"7!A9'�+-5�'"���B�0tF]
/8�!2-&�p-�<+-5L#%'"2>IN34A439'X;Y'"�!2>'�34#�:�2-&!3956�$#%'%�$GwIF;wG!34#"/0+1&('"34&F7�+17!#�/8�!2-&�p-�$#�34&w'"���</0 ";j#%'"2-A



�
I � ���L� � Q�&:K ��� ���

A42>'%'"34/0�Y+-5W'"�����!39p1�@'%�$:��J�D 82>'"7� "���N�!2-#%�Tdr2-7!#%'%�$&!39'%��e8E�)��!34/8�@�J+1#"#%�$#"#%�$#�2Rp- "�$2>'%�D 
#%;j:�:��D'% ";-EH2-&!G�'"�!2>'*+-5�'"���wA9+i) '%�$:��J�D 82>'"7� "�Y�N�!2-#%�Vdr:�2> "'%�$&!#"39'%��e8EH)��!34/8��:�2$;
�0t�34#%'
34&T:�2-&(;RC>2> 8342-&('"#DO�������&��D)x/0 ";j#%'"2-A�#%'% 87!/0'"7� "�* "�D�NA42-/0�$#�'"���*�N2> "�$&('g:�2>'%�0]
 8342-As34&R'"���*2> "�$2Y)����D "���N�!2-#%�<'% 82-&!#%56+- 8:�2>'"39+1&T�!2-#�'"2>.-�$&T�NA42-/0�-O�Q^&q'%�D 8:�#�+-5H'"���
56 "�D���$&��D "p-;T5r7!&!/0'"39+1&T'"�!34#g2-:�+17!&('"#g'%+q2w�J+-'%�$&('"342-A�)�39'"�V:�7!A9'"39�NA9��A9+j/D2-AL:�34&!34:�2
d6�$&��D "p-;R),�$A4A4#`e8O
l�&!2-A9;j#"34#�+-5H'"���*#%+>]X/D2-A4A9�$G �����!R �W"("(� I ���LK<�$A42-#%'"34/�#%+1A434G!#�2>�!�J�$2> 8#�'%+
IJ�g34&!39'"342>'%�$GYIF; ^ B HMX W / C 2-&!GB/0+>]X2-7�'"��+- 8#DEN34&��N2> "'"34/D7!A42> ^ B HMX W / C K B J�� <;/��
52K�1*K2� B / : ! ; �!2$C-��#"��+i)�&V'"�!2>'<34&.HF7!2-#"3�]X#%'"2>'"34/>E[:�2�t�34:�2-A4A9;RG!34#"#"39�N2>'"39C-�*:�+-'"39+1&!#
'"���$39 , "�$#%�J+1&!#%��/0+134&!/D34G��$#L)�39'"��'"�!2>',+-5|2< 82>'%�0]X34&!G��D�J�$&!G��$&('H�$A42-#%'"34/`]��J�D "56�$/0'"A9;*�NA42-#^]
'"34/W#%+1A434GMO[������#%�$:�34&!2-Aj/0+1&('% 839IN7�'"39+1&�56+- H#"7!/8��:�2>'%�D 8342-A4#�34#�G!7��\'%+ � 1 F > D C / B : %;� ; E
#%�D�\2-A4#%+ : %�! ; O .0K4:`/ C : I�U ; �!2-#s�$#%'"2>INA434#"���$G
'"���\&��$/0�$#"#"2> ";g2-&!G�#"7��Y/D39�$&('s/0+1&!G!39'"39+1&!#
'"�!2>'�#%+1:����N39�$/0�D)�34#%�<��+1:�+-p-�$&��D+17!#�G��D56+- 8:�2>'"39+1&!#�34&B�N�!2-#%�<'% 82-&!#%56+- 8:�2>'"39+1&!#�2> "�
#%'"2>INA9��7!&!G��D gG��$2-G=A9+12-G!#DO G=K WYW � .0K4:`/ C : IjE�& ; �!2$C-�Y#"��+i)�&@'"�!2>'g'"����5r2-34A47� "�
+-5[#%�$:�34/0+1&('"34&F7!39'X;�+-5s'"����56 "�D���$&��D "p-;�5r7!&!/0'"39+1&!2-A4#,34&Y&�+1&j]��$A4A439�!'"34/�:�2>'%�D 8342-A4#\34#,'"���
 "�$2-#%+1&�56+- ���&��$&��$#"#[+-5J:�34/0 "+1#%'% 87!/0'"7� "�$#Z+-IN#%�D "C-�$G�34&*:�2> "'%�$&!#"39'"34/,'% 82-&!#%56+- 8:�2>'"39+1&!#DO
������34A4A47!:�34&!2>'"34&�p�2-&!2-A9;j#%�$#L+-5J:�34/0 "+1#%'% 87!/0'"7� "�WIF;*a\2-A4A!2-&!G�u12-:��$#H2-&!G�:�2-&(;�+-'"�j]
�D 8#DEF�-O p�O � � F � H4� � ^ F�B J4/21 W /2��1*/21 : �
 ; E � H B	C /M>;K�� Z]\ U��_ WYW /21 : %4& ; EF "�DC-�$2-A
'"�!2>'�'"���
�! "�$/D34#%�g:�+jG��$A4A434&�p<+-5['"�!2>'�/0+1:��NA9�0tw:�2>'%�D 8342-AMIJ�$�!2$Cj39+17� W:�7!#%'�2-/D/0+17!&('"#
56+- [C-�D ";
��&��L�! "+-�J�D "'"39�$#|+-5N7!&!G��D 8A9;j34&�p\5r7!&!/0'"39+1&!#DE�)��!2>'s "�
HF7!39 "�$#s#%+1:��,G��D�D�*:�2>'"�j]
�$:�2>'"34/D2-A!/0+1&!/0�D�!'"#�d6�-O p�OCE�]X:��$2-#"7� "�-E(h�]X:��$2-#"7� "��e[�DC-�$&�'"��+17�p1�*'"����:�2>'"���$:�2>'"34/D2-A
:�+jG��$A4#W2> "�<G��$#"39p1&��$G�56+- �34G��$2-A439KD�$Gw#"39'"7!2>'"39+1&!#W2>'�'"���g'"34:��-O

v�39'"�B:�+- "�g34&!/DA434&!2>'"39+1&�'%+i)\2> 8G!#�'"���g:��D'"2-A4A47� "p134/D2-AMA439'%�D 82>'"7� "�-E ^ H�� B �!2-#W�0tF]
�NA9+139'%�$G�'"���V'%�$/8�!&!3�HF7��$#w+-5���+1:�+-p-�$&!39K$2>'"39+1&ME
#%�D�@�N2>�J�D : &�U ; 2-&!Gm39'"#w�0tj'%�$&!G��$G
C-�D 8#"39+1& : &@W ; E('%+<:�2>'"���$:�2>'"34/D2-A4A9;�#"7�IN#%'"2-&('"342>'%��2-&!G�p-�$&��D 82-A439KD��'"���� "�$#"7!A9'"#�+-5M2$C-�D %]
2>p134&�pB�! "+j/0�$G!7� "�$#
/0+1:�:�+1&!A9;V7!#%�$G@34&V/0+1&('"34&F7!7!:�:��$/8�!2-&!34/D#Yd ^���K�>;��K2�M_�1�52K B
: I� ; 2-&!G�+-'"���D 8#`e8OLQ^&YG��D 839Cj34&�pg'"����:�+jG��$A�EF����2-#"#"39p1&!#H�$2-/8���N�!2-#%�*d6C>2> 8342-&('`eL+-5|'"���
2-7!#%'%�$&!39'%� 
�:�2> "'%�$&!#"39'%��:�3�tj'"7� "��2LHF7!2-G� 82>'"34/W56 "�D���$&��D "p-;*5r7!&!/0'"39+1&MOZ������),�$39p1�('"34&�p
/0+F� �Y/D39�$&('"#�34&�'"���� "�$#"7!A9'"34&�pq�0tj�! "�$#"#"39+1&�56+- �'"���w�
�J�$/0'"39C-�w�$&��D "p-;�+-5�'"���B:�7!A9'"3�]
�N�!2-#%��#%;j#%'%�$:o/0+- " "�$#%�J+1&!GV'%+RC-+1A47!:���56 82-/0'"39+1&!#g+-5\'"�����N�!2-#%�$#DE|�NA42$;j34&�pw'"���� "+1A9�
+-5L34&('%�D 8&!2-A|C>2> 8342>INA9�$#�34&R/0+1&('"34&F7!7!: :��$/8�!2-&!34/D#DO���+- 
2�'X),+>]X/0+1:��J+1&��$&('
/D2-#%�-EM7!#^]
34&�pw2-&�+-'"���D <:��D'"��+jG � F �2D	F�B : � U�U ; +-I!'"2-34&��$GV2w "�$#"7!A9'
#"34:�34A42> �'%+R�
+1�!&�G #DO�v�39'"�
2��N39�$/0�D)�34#%�+HF7!2-G� 82>'"34/<2>�!�! "+$t�34:�2>'"39+1&R+-5L'"���*#%'% 82-34&R�$&��D "p-;B5r7!&!/0'"39+1&MEN+-'"���D ")�34#%�
39'Y34#�G!3 �Y/D7!A9'�'%+��0tj�NA434/D39'"A9;�/0+1:��N7�'%�q'"�!2>'�5r7!&!/0'"39+1&�34&}'"���TA42> "p-�q#%'% 82-34&} 82-&�p-�-E
� 1 F /2J � � _�10� F�B : %� ; �!2$C-��2-&!2-A9;FKD�$GB'"���g�
HF7!34A439I! 8347!:��! "+-INA9�$: +-5�:�7!A9'"3�]��N�!2-#%�
#%;j#%'%�$:�#DO U F / WYD / ��� ���	� : ��� U ; �!2$C-�B34&(C-�$#%'"39p12>'%�$G�'"����'"34:��0]XG��D�J�$&!G��$&('��! "+j/0�$#"#
+-5
�N�!2-#%�B'% 82-&!#%56+- 8:�2>'"39+1&�7!#"34&�p=2-&}�0tj'% "�$:�7!: �! 834&!/D39�NA9�-O~�����B�! "�$#%�$&('Y2-7�'"��+- 
��� ���	� : T�UNE�T�IjECT@# ; �!2$C-��G��DC-�$A9+-�J�$GT2YC>2> 8342>'"39+1&!2-A[34&��
HF7!2-A439'X;w56+- 8:�7!A42>'"39+1&R56+- 
'"���
:�2> "'%�$&!#"39'"34/�G��D56+- 8:�2>'"39+1&w�! "+j/0�$#"#W'"�!2>'�2-/D/0+17!&('"#�56+- ��(;j#%'%�D "�D'"34/��
�J�$/0'"#�2-&!GwA9�$2-G!#
'%+*7!#%�D5r7!A!&F7!:��D 834/D2-A!2-A9p-+- 839'"�!:�#L56+- \2-#"#%+j/D342>'%�$GY34&!39'"342-AjIJ+17!&!G!2> ";�C>2-A47����! "+-INA9�$:�#DO

n\A9+1#"34&�p<'"�!34#,#%�$/0'"39+1&MEj),��)�34#"��'%+�7!&!G��D 8A434&��W'"����/0 87!/D342-AN ��+1A9��'"�!2>'W34#H�NA42$;-�$G�34&



� �(S 
�
 
�K ��I � � ��Q S��#� � � 
 
Y&?S4I ��� ��� 
 ��&

'"���gG!34#"#"39�N2>'"39C-��G��D56+- 8:�2>'"39+1&��! "+j/0�$#"#%�$#WIF;Y'"���D 8:�+jG�;j&!2-:�34/D#DEj2-A9'"��+17�p1��'"���D "�g2> "�
#%+1:��� "�$#%�D "C>2>'"39+1&!#,2-:�+1&�p�'"���� "�$#%�$2> 8/8���$#\2-#,56+- ,'"����56+- 8:Rdr#`e�+-5M'"����� �%K ����Q�� ��� �!R
K�� I�" � ��X � V�����S � Q?) �!�#S��LK 
DE�2-#W�DCj34G��$&!/0�$GB34&B2�&F7!:<IJ�D W+-5Z'"���<2>IJ+iC-�</D39'%�$GB),+- ".j#
2-&!GR'"���*56+1A4A9+i)�34&�p �A� 1M_�/ C J4/ WYW : �
T�U ; E � H W /;:`K B � � _�10� F�B : !;� ; E � \ U��_ WYW /21
: �
!;� ; E ^�/ C � F�B � LxF >;/ : I�T ; E � J4/ W / B : !� ; E�� _4�?�M/21 : I@# ; E � /21�:`K F�B � � I�_*54/ B
� ZM_���_�/;� : UB& ; E U _ C >;� F�D : �
!�% ; E � H WYW K B � C �RL H	H C � 79/ W K�/05 : �
 ;� ; 2-&!G
+-'"���D 8#DOR����� � " � & 
T��& 
�R��<&?V��WS � ���%$'&��#"(� �*)�34:��J+1#%�$#g "�$#%'% 834/0'"39+1&!#g+1&�/0+1&!#%'"39'"7�'"39C-�
 "�$A42>'"39+1&!#�2-&!GT2Y "�$#%'% 834/0'"39+1&R+1&V:�+-'"39+1&!#DEJ'"����A42>'%'%�D 
�J�D "'"2-34&!#�'%+�'"����G!39 "�$/0'"39+1&q34&
)��!34/8��'"�����! "+j/0�$#"#H+j/D/D7� 8#,34&Y&!2>'"7� "�-OL������#"39p1&!3���/D2-&('H5r2-/0'\34#H'"�!2>'\'"�!34#H34&��
HF7!2-A439'X;
:�2$;TIJ�*'% "�$2>'%�$G=2-#g2B/0 839'%�D 839+1&T+-5\#%'"2>IN34A439'X;�d6�$&('% "+-�F;V 82>'%��2-G!:�34#"#"39IN34A439'X;!e8E�)��!34/8�
���$A9�N#\+1&��
'%+Y#"34&�p1A9��+17�'�2�#"34&�p1A9�
#%+1A47�'"39+1&MO

����� 	 
�

������� 
�� �\������
 ��
�� ����� ��
�� ��
�
����
���!34#*),+- ".�56+j/D7!#%�$#�+1&}'"���R2-&!2-A9;j#"34#*+-5��
HF7!34A439I! 8347!:��! "+-INA9�$:�#*56+- �#%+1A434G!#*)��!34/8�
2> "��#"7�Ij�%�$/0'
'%+q7!&!34A42>'%�D 82-AZ/0+1&!#%'% 82-34&('"#DOY������#%+17� 8/0��+-5W#"7!/8�@/0+1&!#%'% 82-34&('"#<2> "��'"���
/0+1&!#%'"39'"7�'"39C-�*A42$)�#�+-5H:�2>'%�D 8342-A4#��w�NA42-#%'"34/D39'X;-EMA9+j/".j34&�pY2-&!GR�N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&!#
�Y)��!34/8�w2> "�g�0tj�! "�$#"#%�$GB34&�'"���g56+- 8: +-5�/0+1:��NA9�$:��$&('"2> 839'X;w/0+1&!G!39'"39+1&!#DOZQ^&w'"���g�! "�0]
Cj39+17!#,#%�$/0'"39+1&�),���!2$C-�
A9+F+-.-�$G�2>','"�����! "+-INA9�$:�#H34&�)�34G����J�D 8#%�J�$/0'"39C-�-EFIF;� "�$/D2-A4A434&�p
'"���\34&!#%'"2-&!/0�$#s)����D "�H'"���$#%�W/0+1&!G!39'"39+1&!#|+-�J�D 82>'%�-OZQ^&<+- 8G��D ['%+�I! 834&�p�'"���\/0�$&('% 82-Aj34G��$2
+-5�+17� *2>�!�! "+12-/8��34&('%+T#"�!2> "�=56+j/D7!#DE�),���!2$C-�w2-G�+-�!'%�$G�#%+1:���2-#"#"7!:��!'"39+1&!#DE[)�39'"�
�$:��N�!2-#"34#ZIJ�$34&�p��NA42-/0�$G�+1&�'"����#%'% 87!/0'"7� "��2-&!G*�! 82-/0'"34/D2-A!7!#%�D5r7!A4&��$#"#Z+-5�'"����:�+jG��$A4#DO
��+- ,#"34:��NA434/D39'X;g2-&!G*)�39'"��+17�'�A9+1#"#�+-5�p-�$&��D 82-A439'X;�56+- �+17� L�N7� "�J+1#%�$#DE-34&j��&!39'%�$#"34:�2-AFG��0]
56+- 8:�2>'"39+1&!#H2-&!G�34&!39'"342-A4A9;���+1:�+-p-�$&��D+17!#,:�2>'%�D 8342-A4#H2> "��2-#"#"7!:��$GMOHUjA9+i)~34#%+-'"���D 8:�2-A
G��D56+- 8:�2>'"39+1&R�! "+j/0�$#"#%�$#�2> "�*/0+1&!#"34G��D "�$Gq2-&!Gq34&��D "'"342-A|�
�J�$/0'"#
2> "�*&��Dp1A9�$/0'%�$GMOgy�&!A9;
34&wUF�$/0'"39+1& U�O��>O U�2�#%'% 82-34&j]�'%�$:��J�D 82>'"7� "��/0+17��NA434&�p<G!7���'%+�'"���6" � ���	��� V���� �Z+-5s'% 82-&!#^]
56+- 8:�2>'"39+1&B34#W'"2>.-�$&q34&('%+�2-/D/0+17!&('DO\vV��2> "�</0+1&!/0�D 8&��$GB)�39'"� K ��V���� �	���\:�2> "'%�$&!#"39'"34/
'% 82-&!#%56+- 8:�2>'"39+1&!#DE�'"�!2>'[34#|'"���,G!34#%�NA42-/0�$:��$&('MC-�$/0'%+- L34&g2�IJ+jG�;�34#s/0+1&('"34&F7�+17!#s2-&!G<39'"#
p- 82-G!39�$&('\/D2-&YIJ���N39�$/0�D)�34#%��/0+1&('"34&F7�+17!#DO�l�A9'"��+17�p1��),�
:�2>.-�
7!#%��+-5|p-�D+1:��D'% 834/D2-A4A9;
A434&��$2> �'"���D+- 839�$#DE�'"���w7!&!G��D 8A9;j34&�pw�! "+-INA9�$:�#�2> "�w&�+1&!A434&��$2> �G!7��Y'%+T'"���$39 *34&('% 834&!#"34/
/0+1:��NA9�0t�39'X;-O�Q^&Y'"���
:�2i�%+- 839'X;�+-5s'"����2>56+- "�$:��$&('"39+1&��$G�),+- ".j#\'"����2-7�'"��+- 8#\2> "�
/0+1&j]
/0�D 8&��$GB)�39'"�B#%'"2>INA9�</0+1&j�Np17� 82>'"39+1&!#�+-5�#"�!2>�J�g:��$:�+- ";B:�2>'%�D 8342-A4#DOWy�7� �34&('%�D "�$#%'�34#
34&q'"���*�! "+j/0�$#"#�+-5H�DC-+1A47�'"39+1&ME|#%+�),��2-/D/0+17!&('
56+- 
'"����G!34#"#"39�N2>'"39+1&B�
�J�$/0'"#DE|�DC-�$&('"7j]
2-A4A9;q'% 82-/D34&�pw'"�����! "+j/0�$#"#<2-#<2B#%�
HF7��$&!/0��+-5\�
HF7!34A439I! 8347!: #%'"2>'%�$#�drG!34#"/0 "�D'%�0]X34&j]�'"34:��
�! "+-INA9�$:Ye8O�������2>�!�! "+12-/8�?),�B7!#%�w34#�IN2-#%�$G�+1&?'"����'"���D+- ";�+-5��$A4A439�!'"34/�+-�J�D 82>'%+- 
�
HF7!2>'"39+1&!#\)��!34/8��56+- W'"���6X � � ��R�� � & ��Q ���[) I�� ���?" �WS 
�#%'"7!G!39�$GY34&Y'"�!34#H),+- ".�'"2>.-�g'"���
56+- 8:�+-5NC>2> 8342>'"39+1&!2-Aj34&��
HF7!2-A439'"39�$#DOsh��D "�\'"���\56 "�D�WIJ+17!&!G!2> ";g34#Z2�IJ+17!&!G!2> ";
IJ�D'X),�D�$&
'"�����$A42-#%'"34/�2-&!GV'"�����NA42-#%'"34/* "�Dp139+1&ME|+- �39'g34#
'"����56 "+1&('
+-5W2w56+- ")\2> 8G@2-&!GV "�DC-�D 8#%�
:�2> "'%�$&!#"39'"34/��N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&�+- $E�34&�'"����/D2-#%��+-5[A9+j/".j34&�p�Ej39',34#,'"����IJ+17!&!G!2> ";
+-5�2�/0+1&('"2-/0'�2> "�$2jO

Q^&@I! 839�D5,'%�D 8:�#DEs),�Y�!2$C-�Y'% 839�$GV'%+q34&(C-�$#%'"39p12>'%�Y'"����G��D56+- 8:�2>'"39+1&@�! "+j/0�$#"#g+-5W2



�
T � ���L� � Q�&:K ��� ���

#%+1A434G�IJ+jG�;�IF;� "�$#%+1A9Cj34&�p*'"���
56+17� �34&('%�D 82-/0'"34&�p�'"2-#%.j# �

�
'%+�G��D 839C-�g2�:�2>'"���$:�2>'"34/D2-A|56+- 8:�7!A42>'"39+1&@dr:�+jG��$A6eH+-5['"���g�! "+j/0�$#"#DE

�
'%+w�$#%'"2>INA434#"�R'"����/0+1&!G!39'"39+1&!#�+-5H�0t�34#%'%�$&!/0��2-&!GT7!&!3�HF7��$&��$#"#�+-5,2�#%+1A47�'"39+1&R'%+
'"���<2-#"#%+j/D342>'%�$GR34&!39'"342-ANIJ+17!&!G!2> ";�C>2-A47����! "+-INA9�$:wE

�
'%+TG��DC-�$A9+-�= "+-IN7!#%'<&F7!:��D 834/D2-AL2-A9p-+- 839'"�!:�#g2-&!G=/0+1:��N7�'%�D ��! "+-p- 82-:�#gIN2-#%�$G
G!39 "�$/0'"A9;�+1&B'"���
�! "+-�J+1#%�$Gw:�2>'"���$:�2>'"34/D2-As:�+jG��$A�E�2-&!G

�
'%+�/0+1:��N2> "�g'"���<:�+jG��$AJ�! "�$G!34/0'"39+1&!#,)�39'"�w�N7�INA434#"���$G��0tj�J�D 834:��$&('"2-AJ "�$#"7!A9'"#DO

Q^&R'"���*/D2-#%��+-5L�NA42-#%'"34/
IJ�$�!2$Cj39+17� �),�*2> "�*/0+1&!/0�D 8&��$Gq)�39'"�R:�2>'%�D 8342-A4#�'"�!2>'��0tF]
�!39IN39'��J+1#"39'"39C-�wdr34#%+-'% "+-�N34/ie��!2> 8G��$&!34&�p�E�)��!34/8�T2-A4A9+i)�#
7!#�'%+B#%�D'
'"���* "�$A42>'%�$GTC>2> 8342�]
'"39+1&!2-A�IJ+17!&!G!2> ";RC>2-A47����! "+-INA9�$:�34&V'"����56 82-:��D),+- ".T+-5�UF+-IJ+1A9�DCT#%�N2-/0�$#DOYQ^&�UF�$/`]
'"39+1& %FO !Y),���!2$C-�� "�$A42�tj�$GT'"�!34#�2-#"#"7!:��!'"39+1&qIF;R�J�D 8:�39'%'"34&�p�'"����/D2-#%��+-5\A9+j/D2-A439KD�$G
drA47!:��J�$G�eZ�NA42-#%'"34/��!34&�p-�$#,34&Y'"����:��$/8�!2-&!34#":�+-5s�J�D "56�$/0',�NA42-#%'"34/ RN+i)gEj)��!34/8�Y/0+- " "�0]
#%�J+1&!G!#�'%+Bk�39 82-/*G��$A9'"2�#"�!2>�J��5r7!&!/0'"39+1&!#�34&R'"����#%�$&!#%��+-5H��&!39'%���$A9�$:��$&('
:��D'"��+jGMO
vV�w�!2$C-�w:�2-G���#%+1:����
�J+- "'"#�'%+V/0+1:��NA9�D'%��'"���Y�! "+-�J+1#%�$G=C>2> 8342>'"39+1&!2-AH34&��
HF7!2-A439'X;
56+- 8:�7!A42>'"39+1&!#gIF;@2-&�2-&!2-A9;j#"34#g+1&=�0t�34#%'%�$&!/0��2-&!G=7!&!3�HF7��$&��$#"#DORn\A9�$2> 8A9;-E[�0t�34#%'%�$&!/0�
'"���D+- "�$:�#�2-A4A9+i) +1&��
'%+��! "+iC-�-EN34&!G��D�J�$&!G��$&('"A9;�+-5Z2-&(;Y�N�(;j#"34/D2-AM2-&!G��0tj�J�D 834:��$&('"2-A
�DCj34G��$&!/0�-Es'"����/0+1&!#"34#%'%�$&!/0;q+-5\'"����/0+1&!#%'"39'"7�'"39C-��2-#"#"7!:��!'"39+1&!#
2-&!GME[34&T�N2> "'"34/D7!A42> $E
'"���L),�$A4A9�J+1#%�$G!&��$#"#J+-5j'"���H/0+- " "�$#%�J+1&!G!34&�p\34&!39'"342-A�IJ+17!&!G!2> ";�C>2-A47����! "+-INA9�$:�d6Q^a,z�S\e8O
�����Y34#"#"7���+-5� "�Dp17!A42> 839'X;V+-5�2R),�$2>.�#%+1A47�'"39+1&�34#<IJ�$�!34&!GV'"����#"/0+-�J�Y+-5�'"�!34#g),+- ".�O
vV��:��D "�$A9;R "�$:�2> ".R'"�!2>'g&�+B:�2>'%'%�D <��+i)�#":�+F+-'"�T'"����G!2>'"2jEs'"����#%+1A47�'"39+1&q+-5,'"���
C>2> 8342>'"39+1&!2-AZ34&��
HF7!2-A439'X;B�! "+-INA9�$:�/D2-&!&�+-'
IJ� �>'%+F+w "�Dp17!A42> �jE|3�O �-O<�DC-�$&@7!&!G��D �C-�D ";
#%'% "+1&�pY "�Dp17!A42> 839'X;w2-#"#"7!:��!'"39+1&B+1&q'"���*G!2>'"2jEJ'"���<�0t�34#%'%�$&!/0��+-5H2Y#":�+F+-'"�q#%+1A47�'"39+1&
/D2-&!&�+-'�IJ�
�0tj�J�$/0'%�$GB34&wp-�$&��D 82-A�O

y�5Hp- "�$2>'
�! 82-/0'"34/D2-A�34:��J+- "'"2-&!/0�*34#�'"����/0+1:��N7�'"2>'"39+1&!2-A�2-A9p-+- 839'"�!: 34:��NA439�$GBIF;
2�:�2>'"���$:�2>'"34/D2-A�56+- 8:�7!A42>'"39+1&}+-5gQ^a,z�S[O\�����q:��$/8�!2-&!34/D2-A��! "+-INA9�$:�#�/0+1&!#"34G��D "�$G
34&}'"�!34#�),+- ".}2> "�B��&!2-A4A9;�#%+1A9C-�$G~2-#Y2=#%�
HF7��$&!/0�R+-5g/0�D "'"2-34&�56+- 8:�#�+-5
'"���qA434&��$2> 
/0+1:��NA9�$:��$&('"2> 839'X;g�! "+-INA9�$:�dr{Zn\S\e8O1UF�J�$/D3���/D2-A4A9;-E�56+- ['"���\&F7!:��D 834/D2-A(#%+1A47�'"39+1&<+-5!'"���
Q^a,z�S�),���$A42>IJ+- 82>'%�$GY&F7!:��D 834/D2-A�2-A9p-+- 839'"�!:�#H#"7!39'"2>INA9��56+- \+17� \{Zn\S�2-&!G�)� 839'%'%�$&�2
&F7!:<IJ�D W+-5�/0+1:��N7�'%�D �/0+jG��$#W'"�!2>'�2> "�gIN2-#%�$Gw�$#"#%�$&('"342-A4A9;�+1&B'"���
56+1A4A9+i)�34&�p�39'%�$:�# �

�
2-&R34:��NA434/D39'H+1&��0]X#%'%�D�R'"34:��g34&('%�Dp- 82>'"39+1&B#"/8���$:��-E

�
'"���
��&!39'%���$A9�$:��$&('�:��D'"��+jGME

�
'X),+q:��D'"��+jG!#
56+- g'"����{Zn\S �Hdr36e�2BG!39 "�$/0'
�$A434:�34&!2>'"39+1&T2-A9p-+- 839'"�!:�7!#"34&�p�'"���
34G��$2*+-5Z�N39C-+-'"34&�p�E!2-&!G@dr3436e,2�'X),+>]X#%'%�D�T39'%�D 82>'"39C-�<2-A9p-+- 839'"�!:wO

{|�D'�7!#  "�$:�2> ".�34&��N2-#"#"34&�p ���D "��'"�!2>'�'"����G��DC-�$A9+-�J�$G�&F7!:��D 834/D2-A@{Zn\S�]
2-A9p-+- 839'"�!:�#�2> "�]HF7!39'%�Bp-�$&��D 82-A�2-&!G}:�2$;?IJ�B7!#%�$G}56+- �#%+1A9Cj34&�p@#"34:�34A42> ��! "+-INA9�$:�#
34&��$/0+1&�+1:<;-ENp12-:��<'"���D+- ";-E!'% 82 �Y/
�NA42-&!&!34&�p�EF�D'"/>O



� �(S 
�
 
�K ��I � � ��Q S��#� � � 
 
Y&?S4I ��� ��� 
 �
 

�����gA42$;-+17�'�+-5Z'"���g�! "�$#%�$&('"2>'"39+1&R34#W2-#�56+1A4A9+i)�#DOLQ^&w'"���<&��0tj'�/8�!2>�!'%�D �),�g "�$/D2-A4A
#%+1:��wG��0��&!39'"39+1&!#g2-&!G�'"���D+- "�$:�#* "�$A42>'%�$G�'%+T'"����/0+1:��NA9�$:��$&('"2> 839'X;=�! "+-INA9�$:o2-&!G
C>2> 8342>'"39+1&!2-A�34&��
HF7!2-A439'"39�$#DOgQ^&T�N2> "'"34/D7!A42> $EJ'"�����
HF7!39C>2-A9�$&!/0��A9�$:�:�2Y+-5,'"����/0+1:��NA9�0]
:��$&('"2> 839'X;V2-&!G@C>2> 8342>'"39+1&!2-A�34&��
HF7!2-A439'X;q�! "+-INA9�$:�#
34#
�! "+iC-�$GME[2-&!G@'"����'"����5r7!&!G!2�]
:��$&('"2-A��0t�34#%'%�$&!/0��2-&!G�7!&!3�HF7��$&��$#"#['"���D+- "�$:�34&*'"����'"���D+- ";�+-5JC>2> 8342>'"39+1&!2-A�34&��
HF7!2-A43�]
'"39�$#\34#H "�$/0+- 8G��$GMO,n,+1:��N7�'"2>'"39+1&!2-A�2-#%�J�$/0'"#,+-5[#%+1A9Cj34&�p<'"����A434&��$2> ,/0+1:��NA9�$:��$&('"2> 839'X;
�! "+-INA9�$:�#< "�$#"7!A9'"34&�pR56 "+1: +17� �:�2>'%�D 8342-A\:�+jG��$A4#�2> "�w2-A4#%+VG!34#"/D7!#"#%�$GMO=n\�!2>�!'%�D %
34#�G��DC-+-'%�$GV'%+w�NA42-#%'"34/D39'X;R�! "+-INA9�$:�#DOg�Z39 8#%'�),��/0+1&!#"34G��D � 82>'"���D g34&TG��D'"2-34AZ2w:�+jG��$A
�! "+-INA9�$: +-5��NA42-#%'"34/ RN+i)gO}vV�R56+- 8:�7!A42>'%�B'"���R/0+- " "�$#%�J+1&!G!34&�pqQ^a,z�S�+-5�'"���RG!34#^]
�NA42-/0�$:��$&('�G� 839C-�$&V�! "+j/0�$#"#g2-#�2wC>2> 8342>'"39+1&!2-AH34&��
HF7!2-A439'X;-Es2-&!G@56+- �39'"#g34&!/0 "�$:��$&('"2-A
C-�D 8#"39+1&B),�<�! "+iC-�<'"���<�0t�34#%'%�$&!/0�<+-5�2�7!&!3�HF7��g#%+1A47�'"39+1&MO\b��0tj'DE�2�&��D)�:�2>'"���$:�2>'"3�]
/D2-A[:�+jG��$A|56+- �'"����#"A42-/".-�$&��$Gj]�Cj34#"/0+F�$A42-#%'"34/`]��NA42-#%'"34/
 "�$#%�J+1&!#%�g+-5H#%.-�$A9�D'"2-A[#%'% 87!/0'"7� 82-A
#%;j#%'%�$:�#*34#<�! "�$#%�$&('%�$GMOTh��D "��2-A4#%+q'"��� HF7��$#%'"39+1&=+-5��0t�34#%'%�$&!/0�w2-&!G�7!&!3�HF7��$&��$#"#<34#
2-G!G� "�$#"#%�$GMO?vV�q34&!/DA47!G��Y'"���B "�$#"7!A9'"#*+-5
#%+1:��R&F7!:��D 834/D2-A\�0tj�J�D 834:��$&('"#�56+- �'X;F�N3�]
/D2-AH�$&�p134&��D�D 834&�pB'%�$#%'��! "+-INA9�$:�#DOYQ^&?n\�!2>�!'%�D UR),��G��$2-AL)�39'"�@'"����+-'"���D �'X;F�J�Y+-5
:�2>'%�D 8342-AZIJ�$�!2$Cj39+17� �� :�2> "'%�$&!#"39'"34/��N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&!#DO<������/8�!2> 82-/0'%�D 834#%'"34/
56�$2>'"7� "�$#�+-5�'"����SH� G��D56+- 8:�2>'"39+1&=�! "+j/0�$#"#*2> "��34&(C-�$#%'"39p12>'%�$G��N 8#%'<IF;@:��$2-&!#�+-5�2
+1&��0]XG!34:��$&!#"39+1&!2-A[:�+jG��$AZG��$#"/0 839IN34&�p�2�#%�D 839�$#�+-5,A42>IJ+- 82>'%+- ";B'%�$#%'"#
+1&=Ujcql�)�39 "�$#DO
Uj7�IN#%�
HF7��$&('"A9;�'"�!34#�'X),+>]��N�!2-#%� �Dk :�+jG��$A[34#�p-�$&��D 82-A439KD�$Gq'%+�'"��� %>k /D2-#%��2-&!GTG��0]
��&��$G@34&V'"����C>2> 8342>'"39+1&!2-AL34&��
HF7!2-A439'X;R56+- 8:�2>'DO����!34#
2-A4A9+i)�#g7!#g'%+B�! "+iC-���0t�34#%'%�$&!/0�
2-&!G�7!&!3�HF7��$&��$#"#DE-56+1A4A9+i)�34&�pg2-/0'"7!2-A4A9;�'"����A434&��$#Z+-5J "�$2-#%+1&!34&�p<34&*'"����:�+jG��$Aj�! "+-INA9�$:
+-5W�NA42-#%'"34/ RN+i)gORa,;@2R&��0tj'<�0tj'%�$&!#"39+1&=+-5W'"�!34#<:�+jG��$AL),�Y2> " 839C-�Y2>'*2R:�7!A9'"3�]�),�$A4A
�! "+-INA9�$:wE,56+- �)��!34/8�}),�q2>p12-34&}�$#%'"2>INA434#"�?'"���R�0t�34#%'%�$&!/0�q2-&!G�7!&!3�HF7��$&��$#"#� "�$#"7!A9'DO
vV�B2> "�B2$)\2> "�B'"�!2>'�'"���D "�w34#*#%+1:��w "�D�J�D'"39'"39+1&�34&�'"�����! "+F+-5r#�+-5�'"���w7!&!3�HF7��$&��$#"#
'"���D+- "�$:�#DE!IN7�'\'"���D;�2> "�gp139C-�$&w56+- ��$2-/8�B�! "+-INA9�$: /0+1&!#"34G��D "�$G�56+- W'"���<#"2>.-�g+-5Z#%�$A95 ]
/0+1&('"2-34&!&��$#"#
2-&!GT/DA42> 839'X;B+-5H'"����G!3 �J�D "�$&('�:��$/8�!2-&!34/D2-AZ�! "+-INA9�$:�#DEJ2-A9'"��+17�p1�T:�2-&(;
34&('%�D 8:��$G!342>'%��#%'%�D�N#H2> "��#%.j39�!�J�$GMOs������34&!/DA47!G��$G�&F7!:��D 834/D2-Aj "�$#"7!A9'"#�+-5M'"����7!&!342�t�342-A
'%�$&!#"39+1&�'%�$#%'\+1&Y'X),+>]��N�!2-#%�g#%'% 839�N#H34A4A47!#%'% 82>'%��'"����34&('% 839p17!34&�pg�! "+-�J�D "'"39�$#L+-5s:�2> "'%�$&j]
#"39'"34/W�N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&!#DO�������+-I!'"2-34&��$G� "�$#"7!A9'"#H2-&!G�p12-34&��$G�+-IN#%�D "C>2>'"39+1&!#,&�+-'
�0tj�NA434/D39'"A9;�/0+1:�:��$&('%�$GV34&B'"���*/0+17� 8#%��+-5HG��D 839C>2>'"39+1&!#�2> "�*#"7!:�:�2> 839KD�$GR34&B'"���*A42-#%'
/8�!2>�!'%�D $E!)����D "�g2-A4#%+�/0�D "'"2-34&RG!39 "�$/0'"39+1&!#\56+- �5r7� "'"���D W),+- ".�2> "�<34&!G!34/D2>'%�$GMO

���� "+17�p1��+17�'*'"�!34#�),+- ".�),�B2-G�+-�!'*'"���B&!2>'"7� 82-AW2-#"#"7!:��!'"39+1&�'"�!2>'�'"���B34&!39'"342-A
#%'"2>'%��+-5,'"����:�2>'%�D 8342-A�34#� "�Dp17!A42> $Es3�O �-O9E|'"����G!2>'"2w&��D�$G��$G@#"2>'"34#%56;q2-A4AZ'"���� "�$A42>'"39+1&!#
G��0��&!34&�p�'"���<2-#"#%+j/D342>'%�$GBQ^a,z�S[O

�Z34&!2-A4A9;-E�2�),+- 8GR2>IJ+17�'W'"���<&�+-'"2>'"39+1&B7!#%�$GMOLvV���!2$C-�g'% 839�$Gw'%+���&!Gw2�/0+1:��! "+>]
:�34#%��IJ�D'X),�D�$&V'"����#%;j:<IJ+1A4#�'% 82-G!39'"39+1&!2-A4A9;B7!#%�$GT34&T:��$/8�!2-&!34/D#
2-&!GT:�2>'"���$:�2>'"34/D#DE
'"���T#%+1A47�'"39+1&}+-5
)��!34/8��34#DE�7!&�56+- "'"7!&!2>'%�$A9;-E�&�+-'�7!&!3�HF7��B2-#Y'"���qb�+-'"2>'"39+1&m#"��+i)�#DO
��+17�p1�!A9;-E � _�10� F�B : W;� ; 34#�7!#%�$G�2-#�2@p17!34G��B34&}:��$/8�!2-&!34/D2-A�2-#%�J�$/0'"#Y2-&!G � J4/ B
: �
%�! ; 34&?'"���B:�2>'"���$:�2>'"34/D2-A�+1&��$#DO~�����w�$&!G?+-5�#%+1:��RA9+-p134/D2-A�39'%�$:�#qdrG��0��&!39'"39+1&ME
'"���D+- "�$:wE! "�$:�2> ".!e,34#�:�2> ".-�$GwIF;�'"���g#%;j:<IJ+1A

❏
O



� C�� ��� � � ��� ��� � ��� ���	� ��� ��
 ��� � � ��
������ � ��� ��� ��

� � ���4� ��
 � ��� � �

Q^&�'"�!34#L#%�$/0'"39+1&�),��)�34#"��'%+��! "�$#%�$&('H#%+1:���:�2>'"���$:�2>'"34/D2-AN�! "�$A434:�34&!2> 839�$#['%+�IJ��7!#%�$G
34&q'"����&��0tj'
#%�$/0'"39+1&!#
G��DC-+-'%�$GV'%+w'"����:��$/8�!2-&!34/D2-A[�! "+-INA9�$:wO<�����$#%�*2> "��/0+1&!/0�D�!'"#
+-5,+-�!'"34:�39K$2>'"39+1&q'"���D+- ";T2-&!GT5r7!&!/0'"39+1&!2-AZ2-&!2-A9;j#"34#�)��!34/8�V:�2$;qIJ�*56+17!&!GT34&V:�2-&(;
#%+17� 8/0�$#DE�+17� �5r2$C-+- 839'%�gp-�$&��D 82-AM "�D56�D "�$&!/0�$#�2> "� � H4�?� W / ��� ���	� : !�% ; E � W HMX F�B	CED	F ���
���	� : UO ; E �~D / W K B J � � /;:`K B : %@# ; E
� J4/ B : �
%�! ; E L H	> D K � / WYW K�1 : �
W4& ; 2-&!G � / F �
J W /21 : �
 �W ; O�Uj7!/8�q2�:�2>'"���$:�2>'"34/D2-As56 82-:��D),+- ".w)\2-#�7!#%�$GBIF;w'"���<�! "�$#%�$&('�2-7�'"��+- 
34& : &@ ; E�34&w'"���</0+1&('%�0tj'�+-5L7!&!34A42>'%�D 82-AM/0+1&('"2-/0'��! "+-INA9�$:�#DO,�Z39 8#%'�),�<:�+-'"39C>2>'%�<C>2> 83�]
2>'"39+1&!2-A�34&��
HF7!2-A439'"39�$#�56 "+1:�'"����#%'"2-&!G��J+134&('L+-5|+-�!'"34:�39K$2>'"39+1&�'"���D+- ";-E�2-&!GY34&('% "+jG!7!/0�
#%'"2-&!G!2> 8GV:�2>'"���$:�2>'"34/D2-AL&�+-'"2>'"39+1&!#DO*�����$&T'"���*�
HF7!39C>2-A9�$&!/0��A9�$:�:�2YIJ�D'X),�D�$&@'"���
C>2> 8342>'"39+1&!2-A�34&��
HF7!2-A439'X;�2-&!G?'"���R/0+1:��NA9�$:��$&('"2> 839'X;?�! "+-INA9�$: 34#��$#%'"2>INA434#"���$GMO��Z3�]
&!2-A4A9;='X),+=&F7!:��D 834/D2-AW2-A9p-+- 839'"�!:�#*56+- �'"���RA434&��$2> �/0+1:��NA9�$:��$&('"2> 839'X;��! "+-INA9�$: 2> "�
G!34#"/D7!#"#%�$GMO

� ��� � �?����� 
 �!���.
�
������ � 	�
�� ��� 

��+- 8:�2-A4A9;-E!'"���g:�34&!34:�39K$2>'"39+1&Y�! "+-INA9�$: /D2-&BIJ�
56+- 8:�7!A42>'%�$GB2-#�56+1A4A9+i)�# �Ll�:�+1&�p�2-A4A
'"���w5r7!&!/0'"39+1&!#*#"2>'"34#%56;j34&�pT#%+1:��w�! "�$#"/0 839IJ�$G�/0+1&!G!39'"39+1&!#DEL2-#�G��0��&��$G�Cj342T2V#%�D' - E
��&!G�'"���
5r7!&!/0'"39+1&sdr#`eH)��!34/8�w:�34&!34:�39KD�$#\2�p139C-�$&w5r7!&!/0'"39+1&!2-A S � - B � E

�Z34&!G,+ #.- #"7!/8�w'"�!2>' S d1+Me � 34&�5
�����

S d 2 e d !FO��ie

�����T/0+1&!#%'% 82-34&('B#%�D' - D ; 34#�2�#"7�IN#%�D'Y+-5*2�#%�N2-/0�V+-5<5r7!&!/0'"39+1&!#�;�34&~)��!34/8�
'"���<�! "+-INA9�$: /D2-& G  "�$2-#%+1&!2>INA9;8GNIJ�<�J+1#%�$G���7!#"7!2-A4A9;-EN2� "� RN�0t�39C-��a\2-&!2-/8�T#%�N2-/0�-O�y�5
/0+17� 8#%�-EF'"���SHF7��$#%'"39+1&�+-5J�0t�34#%'%�$&!/0��2-&!G�7!&!3�HF7��$&��$#"#Z+-5|#%+1A47�'"39+1&sdr#`es'%+�d !FO��ieHG��D�J�$&!G
7��J+1&gIJ+-'"�g'"���,�! "+-�J�D "'"39�$#|+-5�'"���,5r7!&!/0'"39+1&!2-A S 2-&!G<'"���\/0+1&!#%'% 82-34&('[#%�D' - OZQ^&g+- 8G��D 
'"�!2>'�'"����:�34&!34:�39K$2>'"39+1&w�! "+-INA9�$: IJ�<:��$2-&!34&�p-5r7!A�E S :�7!#%'�IJ�gIJ+17!&!G��$GwIJ�$A9+i)�+1&
- EN3�O �-OH:�34&�� S d1+Me @ + #.-���� 3! O

����� HF7!2-A439'"2>'"39C-�w2-&!2-A9;j#"34#<+-5�d !FO��ie*34#�'"���B#"7�Ij�%�$/0'*+-5�'"���wG!39 "�$/0'�:��D'"��+jG!#*+-5
'"���Y/D2-A4/D7!A47!#g+-5�C>2> 8342>'"39+1&!#DOB�����$39 <2-34: 34#g'%+q�$#%'"2>INA434#"�=/0+1&!G!39'"39+1&!#
+1& S 2-&!G -
7!&!G��D L)��!34/8��'"����:�34&!34:�39K$2>'"39+1&*�! "+-INA9�$:x�J+1#"#%�$#"#%�$#L+1&���+- \:�+- "��#%+1A47�'"39+1&!#L2-&!G�'%+
/8�!2> 82-/0'%�D 839KD��'"���$:wOB��+- *#"34:��NA434/D39'X;-Es�! "�$#"7!:���'"�!2>' S 34#*��2>'%�$2-7jt�G!3 �J�D "�$&('"342>INA9�
2-&!G - 2T/DA9+1#%�$G?/0+1&(C-�0t?#"7�IN#%�D'�+-5 ;�O������$&MEL2T:�34&!34:�39KD�D 4+}+-5*d !FO��ie*34#*2-A4#%+T2
#%+1A47�'"39+1&�+-5['"���#"
�
���	� � �	�%$���� �&$ ��'�( ��� � �*) �

�Z34&!G,+ # - #"7!/8�w'"�!2>' / � S d1+Me !J2F3 +6587># 56+- �2-A4A�+ #.- d !FO !1e
)����D "� / � !"� 5 � ;�+<@ ; B � 34#�G!7!2-A439'X;w�N2-39 834&�p�IJ�D'X),�D�$&q'"���*A434&��$2> �#%�N2-/0�F;�2-&!G
39'"#\G!7!2-A!;�+(O�Q�5|5r7� "'"���D 8:�+- "� S 34#,/0+1&(C-�0tJE!'"���$&�'"�����! "+-INA9�$:�#�d !FO��ie\2-&!GVd !FO !1e,2> "�
�
HF7!39C>2-A9�$&('DO�l�/0'"7!2-A4A9;-E|d !FO !1e,34#,2�),�$2>.�56+- 8:�+-5|'"����, ( � � �.- 	 �0/ � �%$1/ � �&$ ��'�( ��� � �*) 56+- 



� ��� ���WS �	��� ��X ��V��>I�� ���?" �WS !;�

'"�����! "+-INA9�$: d !FO��ie8E�2-&!G�39'L "�$G!7!/0�$#L'%+�2-&��
HF7!2-A439'X;Bd P 7!A9�D 5G #��
HF7!2>'"39+1&�e�395�'"����#%�D' -
34#Z2�A434&��$2> �#%�N2-/0�-O������, "+1A9�\+-5NC>2> 8342>'"39+1&!2-Aj:��D'"��+jG!#Z34&�:��$/8�!2-&!34/D#�34#Z/DA9�$2> 8A9;<#"��+i)�&
34&w'"���< "�DCj39�D)�IF; Z*3P/ � /21 : ��&�& ; EN)����D "�<C>2> 839+17!#��0tj�! "�$#"#"39+1&!#W56+- �'"���<�J+-'%�$&('"342-A S
2> "��p139C-�$&MO<Q^&q'"����2-&!2-A9;j#"34#�+-5,�! "+-INA9�$:�#*d !FO��ie�2-&!G}d !FO !1e�C-�D ";B��&��*�! "+-�J�D "'"39�$#�+-5
'"���g5r7!&!/0'"39+1&!2-A S 2-&!G�'"���</0+1&!#%'% 82-34&('"#�#%�D' - :�7!#%'WIJ�
'"2>.-�$&q34&('%+�2-/D/0+17!&('DO

k�7���'%+R'"����/0+1&!#%'% 82-34&(' - EZ39'<34#g#%+1:��D'"34:��$#g/0+1&(C-�$&!39�$&('<'%+R "�D56+- 8:�7!A42>'%�qd !FO��ie
2-#�'"���
56+1A4A9+i)�34&�p�:�34&!34:�39K$2>'"39+1&Y�! "+-INA9�$: G��0��&��$G�+1&B'"���
)���+1A9�g#%�D'A;�S d1+Me � 34&�5

��� � � S d 2 e���� � d 2 e � d !FO %1e

34&w)��!34/8� �S � ; B ��� ���  � 34#�2-&R�0tj'%�$&!G��$GB "�$2-A�]�C>2-A47��$Gw5r7!&!/0'"39+1&!2-A|2-&!G	� � 34#'"���<34&!G!34/D2>'%+- W5r7!&!/0'"39+1&�+-5['"���<#%�D' -� � d 2 e � 
 # 395 2)# - !�  395 2��# - s d !FO UFe

b�+-'"34/0��'"�!2>','"����7!#%��+-5M'"����G��DCj34/0�*d !FO UFeHG�+F�$#,&�+-'H "�$:�+iC-��'"����&��$/0�$#"#"39'X;�+-5M'"2>.j34&�p
34&('%+R2-/D/0+17!&('*34&!���D "�$&('
56�$2>'"7� "�$#<+-5\'"���Y/0+1&!#%'% 82-34&(' - E[IJ�$/D2-7!#%��'"����2-/0'"7!2-A,:�34&!3�]
:�39KD�D ,+-5 �S 34#H#%'"34A4AN2-&Y�$A9�$:��$&('\34& - OLvV�� "�$:�2> ".����D "��'"�!2>',�0tj'%�$&!G��$GY "�$2-A�]�C>2-A47��$G
5r7!&!/0'"39+1&!2-A4#[2> "��&�+-'Z+1&!A9;g'"����:�2>'%'%�D L+-5�/0+1&(C-�$&!39�$&!/0�-E(56+- Z'"���D;*/D2-&*IJ�W2-A4#%+
2> " 839C-�$G
2>'�56 "+1: �N�(;j#"34/D2-AMp- "+17!&!G!#DEN�-O p�O�'"���*/D2-#%��+-5�'"���*#%'% 82-34&B�$&��D "p-;w5r7!&!/0'"39+1&R34&w��&!39'%�
�$A42-#%'"34/D39'X;-O

Q^&�+- 8G��D ['%+
34&('% "+jG!7!/0�H'"���,'%�D 8:�34&�+1A9+-p-;<2-&!G�&�+-'"2>'"39+1&*),�, "�$/D2-A4AF'"���\G��0��&!39'"39+1&!#
+-5\#%+1:���/DA42-#"#%�$#�+-5,5r7!&!/0'"39+1&!#�)��!34/8�T2> "��2-&V34&!G!34#%�J�$&!#"2>INA9�g'%+F+1AZ56+- 
'"����#%'"7!G�;R+-5
d6),�$2>.!e\#%+1A47�'"39+1&!#,+-5[�N2> "'"342-AJG!3 �J�D "�$&('"342-A��
HF7!2>'"39+1&!#W2-&!G��! "+-INA9�$:�#\34&Y'"���g/D2-A4/D7!A47!#
+-5jC>2> 8342>'"39+1&!#DO|v�39'"�U^TIJ�$34&�pW2�G�+1:�2-34&
34& �)( E�
�2\�J+1#"39'"39C-�L34&('%�Dp-�D [2-&!G � j ` j  
2-&��0tj'%�$&!G��$G?&F7!:<IJ�D $E�),�BG��$&�+-'%��IF; �]\!d�^�eg'"���w#%�D'�+-5*d6�
HF7!39C>2-A9�$&('�/DA42-#"#%�$#*+-5`e
:��$2-#"7� 82>INA9��5r7!&!/0'"39+1&!#L'"�!2>'\2> "� `�� c�]��J+i),�D W34&('%�Dp- 82>INA9��+1&&^�O�������&�+- 8:�+1&F�]\�d�^�e
34#\p139C-�$&BIF; �

+

�

�������� � ��� � @ + @ \ G���� 
 � \ 395 � j `"!  !�

+

�

$#%����� � �$#"#!#"7��& � � @ +Zd��,e @ 395 ` �  !

)����D "�$34&�'"���g34&('%�Dp- 82>'"39+1&R34#\)�39'"�� "�$#%�J�$/0'W'%+Y{|�DIJ�$#%p17��g:��$2-#"7� "�@G��sO
{|�D' � 7 #qIJ��2-&?34&('%�Dp-�D �2-&!G�� j ` j  2q "�$2-AW&F7!:<IJ�D $OV�����RUF+-IJ+1A9�DC

#%�N2-/0� Zfehg \�d�^�e�/0+1&!#"34#%'"#�+-5,'"��+1#%��5r7!&!/0'"39+1&!# + # �]\!d�^�e�)���+1#%��2-A4A[),�$2>.T�N2> "'"342-A
G��D 839C>2>'"39C-�$#W+-5[+- 8G��D @ i"@�j � 2> "�<2-A4#%+�34&&�]\�d�^�e8EN3�O �-O

Z ehg \ d�^�e ��' + # � \ d�^�e @ �)( + # � \ d�^�e ! @ i?@�j �+* !



!�! � V�� S�� �'�(S����Y� ��� ���<I�� ���?" �WS�� ��Q ������� � ��� ���!�#"�� ���%$'&��#"(� ��� �	


)����D "��:�7!A9'"3�]X34&!G��0t@&�+-'"2>'"39+1&ME � ( EH34#�7!#%�$G�)�39'"� i � d��

 ! � m ! s�s�s ! � ( egIJ�$34&�pR2 
-]
'"7��NA9��+-5�&�+1&!&��Dp12>'"39C-�<34&('%�Dp-�D 8#DE

� ( � � � ( �� � ,��
 s�s�s � � ,��( ! @ i?@ � �

 ��� m � s�s�s���� ( s
�����g#%�N2-/0� Zfehg \�d�^�e\34#\�
HF7!39�!�J�$GY)�39'"��'"���<&�+- 8:�

+

�
	�

� � ����� �

�� � ���� ( � � e @ �)( + @ \ G����� 
 � \
395 � j `"!  !�

+

�
	�

� #%����� � :�2�t� , � � e���� � ( + ��� 
$# ����� 395 ` �  s

������UF+-IJ+1A9�DCR#%�N2-/0� Zfehg \�d�^�e�34#�2�a\2-&!2-/8�@#%�N2-/0�-EM)��!34/8�q34#� "� RN�0t�39C-��395 � ! ` !
 O=Q^&�'"���w�N2> "'"34/D7!A42> */D2-#%�w+-5"` � !FE Zfehg m d�^�e�34#*2Vh�34A9IJ�D "'�#%�N2-/0� kle d�^�e��
Zfehg m d�^�e8O k��$&�+-'"34&�p=IF; Z ehg \� d�^�e*'"���q/DA9+1#"7� "��dr34&}'"���q&�+- 8: +-5 Zfehg \�d�^�e%e�+-5
34&j��&!39'%�$A9;�G!3 �J�D "�$&('"342>INA9��5r7!&!/0'"39+1&!#,)�39'"��/0+1:��N2-/0'�#"7��!�J+- "'DE����� d�^�e8E�),�
+-I!'"2-34&�34&�N2> "'"34/D7!A42> Z2�h�34A9IJ�D "'[#%�N2-/0� kle� d�^�e�� Z ehg m� d�^�e8O���+- �'"���\C-�$/0'%+- %]�C>2-A47��$G*5r7!&!/0'"39+1&!# � d1+ 
 ! + m ! s�s�s ! + ( e�)�39'"� + �l# �]\�d�^�e�+- + �l# kle d�^�eJd 
 � � ! ! ! s�s�s ! 
je�),�
)�34A4AL7!#%�Y'"����&�+-'"2>'"39+1&+�]\!d�^_� �)( eg2-&!G kle d�^_� �)( e8E� "�$#%�J�$/0'"39C-�$A9;-OV�����Y#%�N2-/0��+-5
5r7!&!/0'"39+1&!#�)�39'"��IJ+17!&!G��$G�G��D56+- 8:�2>'"39+1& 4�� d�^�e8E()��!34/8��34#H2g�! "+-�J�D L5r7!&!/0'"39+1&�#%�N2-/0�
56+- ��! "+-INA9�$:�#\+-5[�J�D "56�$/0'��NA42-#%'"34/D39'X;-E!34#WG��0��&��$G�IF;

4�� d�^�e � '! # � 
 d�^_� � ( e @ Dh� ,_##" 
 d�^�e ! � j 
 ! � j 
 *
)����D "� Dh� ,R� d1+ � g , � + , g � e � !Y2> "��/0+1:��J+1&��$&('"#�+-5L'"���*'%�$&!#%+- �+-5,#":�2-A4A[#%'% 82-34&!#DE J E2-&!G " 
 d�^�e\34#\'"���<#%�N2-/0�g+-5[IJ+17!&!G��$Gw:��$2-#"7� "�$#W+1&l^�O

�Z34&!2-A4A9;-E(39'L#"��+17!A4G�IJ��:��$&('"39+1&��$G�'"�!2>'L'"����34&!G!34/D2>'%�$G�/0+1&!&��$/0'"39+1&�+-5M:�34&!34:�39K$2�]
'"39+1&w�! "+-INA9�$:�#\2-&!GwC>2> 8342>'"39+1&!2-AM34&��
HF7!2-A439'"39�$#,34#W&�+-'�'"���
+1&!A9;Y#%+17� 8/0�g+-5['"���gA42>'%'%�D $E
'"���D;w/D2-&R2-A4#%+�2> 834#%�<34&!G��D�J�$&!G��$&('"A9;�2-#�2�G!39 "�$/0'�G��$#"/0 839�!'"39+1&w34&w),�$2>.w56+- 8: +-5Z "�$2-A
�N���$&�+1:��$&!2jO

� ��� $�� 	 
�����
�
�� � � 
����&% � � ��
���
�� �,������� 
 
�� ��� 
 �!���?� 	 
��('
� 	�
�� ��� 

�

vV�gIJ�Dp134&Y)�39'"��2�C>2> 8342>'"39+1&!2-AM34&��
HF7!2-A439'X;�2-#"#%+j/D342>'%�$Gw'%+�2*IN34A434&��$2> ,56+- 8: � G��0��&��$G
+1& ;�EN2� "�$2-A|h�34A9IJ�D "'\#%�N2-/0�g�$&!G�+i),�$GB)�39'"�w&�+- 8:

�
�

�
� O) ,+* �1�D��������'-, 	�, {|�D' � �?;G@ ;CB � IJ�g2�IN34A434&��$2> ,56+- 8: +1& ;�OLQ�'�34#W#"2-34Gw'"�!2>' �

36e � 34# K ������� ��& � & 
�+1& ;m395s'"���D "�g34#�2��J+1#"39'"39C-�
/0+1&!#%'"2-&('.��#"7!/8�w'"�!2>'
@ � d1+ !'2 e @�j �

�
+

�
�

�
2

�
� 56+- �2-A4AH+ ! 2)# ;-�



� ����� � ��� ���!�#"J� ���%$'&��#"(� ��� �	
>� ��Q K ��S4I�" �WS �	��������� �*) I�� ���?" �WS 
 !�%

3436e � 34# K � ���ZK���� �*+1& ;�395['"���D "�g34#�2*�J+1#"39'"39C-�g/0+1&!#%'"2-&('���#"7!/8�w'"�!2>'

� d 2b!!2 eU7��

�
2

�
m� 56+- �2-A4A 2�# ;-�

343436e � 34# 
 )'S�S ���L���LK<+1& ;�395

� d1+ !'2 e ��� d 2b! +Me 56+- �2-A4AH+ ! 2)# ;-s

❏

{|�D'���IJ��2-&R�$A9�$:��$&('�+-5L'"����G!7!2-As#%�N2-/0�F;>=�E�3�O �-O�� # ;>=iEJ2-&!G - 2�/0+1&(C-�0tT#%�D'
34&,;�O\n,+1&!#"34G��D \'"���g56+1A4A9+i)�34&�p*�! "+-INA9�$:�d6C>2> 8342>'"39+1&!2-AM34&��
HF7!2-A439'X;!e �
�Z34&!G,+ #.- #"7!/8�w'"�!2>'

� d1+ !'2F3 +MeU7 / � !�2F3 +65 56+- �2-A4A 2)#.- s d !FO W1e
��+- 8:�7!A42*d !FO W1es34#[2�p-�$&��D 82-A439K$2>'"39+1&<+-5!'"���HC>2> 8342>'"39+1&!2-A(56+- 8:�7!A42>'"39+1&g+-5!IJ+17!&!G!2> ";

C>2-A47��g�! "+-INA9�$:�#\56+- �A434&��$2> W�$A4A439�!'"34/��
HF7!2>'"39+1&!#DOHQ^&B'"���<#%�J�$/D342-A|/D2-#%�<'"�!2>' - D ;m34#
2�#"7�IN#%�N2-/0�
+-5 ;�E[d !FO W1e\ "�$G!7!/0�$#W'%+�2�C>2> 8342>'"39+1&!2-AJ�
HF7!2-A439'X;-O

�����L56+1A4A9+i)�34&�p�'"���D+- "�$:�34#M'"���H5r7!&!G!2-:��$&('"2-A1 "�$#"7!A9's34&
'"���H'"���D+- ";
+-5�C>2> 8342>'"39+1&!2-A
34&��
HF7!2-A439'"39�$#DO
(+*�,B�9��,;- '-,D'-, 	 ��� � d � !�� e�� � �
	 �%$ � �&$ ( � (�� �%$�
�	 � � ��	 �&" � � � � �&$ � �
��� �
��� �%$ ;��
�%$�
 � ��� -ED ;�� � ��$��%$ � � � �*) 	���� � � 
 �%$�
�	 �%$ " �����.( � � ��� ����� � � � ��� � � ��� � ( $ � '�( �
� ��� ( � �	�%$ � � � � � ��� ��� � � � �"! ��#�$ �%��� � � � � ���&$1/&�FB + � � 	 � � � 	'� � �)( 	 �%$ � �&$ ( � (��
��� �*� ;>= �&$ � �4; �

KL�����9^�, UF�D� 
 F H B	C � Z?�YK4: � K�>?>;� F K : �$#5� ; E ^ F�B J4/21 W /2��1*/21 � Z?�YK4: � K�> �
>;� F K : &@! ; O ❏

y�IN#%�D "C-�*'"�!2>'g2wA434&��$2> 
2-&!GT/0+1&('"34&F7�+17!#g:�2>�!�N34&�p 2 �!; B ;>=�G��D'%�D 8:�34&��$#�2
IN34A434&��$2> \56+- 8: � IF;Y'"���g "�$A42>'"39+1&!#"�!39�

� d1+ !'2 e � / 2 + !�2 5 ! d !FO I1e
2-&!GwCj34/0�
C-�D 8#%�-E!p139C-�$&R2�IN34A434&��$2> ,56+- 8: � E!'"���gA434&��$2> W'% 82-&!#%56+- 8:�2>'"39+1&

2 B � d1+ !'2 e 56+- �2-A4A 2�# ; d !FO &-e
2-#"#"39p1&!#�2�/0+1&('"34&F7�+17!#�A434&��$2> W+-�J�D 82>'%+- 2 ��;PB ;>=�'"�!2>'�#"2>'"34#^�N�$#<d !FO I1e8O

{|�D'%'"34&�p 0 � ; B ;>=
IJ��2�/0+1&('"34&F7�+17!#*dr&�+-'�&��$/0�$#"#"2> 834A9;BA434&��$2> 0e,+-�J�D 82>'%+- $EJ),�
/D2-&Bp-�$&��D 82-A439KD�
'"���gC>2> 8342>'"39+1&!2-AM34&��
HF7!2-A439'X;Td !FO W1eW2-#W56+1A4A9+i)�#DO
�Z34&!G,+q#"7!/8�w'"�!2>'

+ #.-�! /#0 d1+Me !J2F3 +6587># 56+- �2-A4A 2)# - s d !FO T1e



!�U � V�� S�� �'�(S����Y� ��� ���<I�� ���?" �WS�� ��Q ������� � ��� ���!�#"�� ���%$'&��#"(� ��� �	


n\A9+1#%�$A9;� "�$A42>'%�$GY'%+Rd !FO T1e,34#,'"���
/0+1:��NA9�$:��$&('"2> 839'X;��! "+-INA9�$:�)��!34/8�Y34#,�J+1#%�$GY+1&
- = @ -ED ;>= @ ;�E�)����D "� - 34#W2�&�+1&��$:��!'X;��J+1#"39'"39C-��/DA9+1#%�$GB/0+1&��g34& ;~2-&!G - =�34#
39'"#�G!7!2-AM/0+1&��-E!'"�!2>'�34#

- = � ��� # ; = @>/ � !�2 587>#*56+- �2-A4A 2�#.- � s d !FO  1e

���$/D2-A4A['"�!2>'
2Y#"7�IN#%�D' - D ;�34#�2Y/0+1&���34&.;�dr2�/0+1&(C-�0tV/0+1&���)�39'"�q39'"#�C-�D "'%�0t
2>'
'"����+- 839p134&�e�3 ��56+- <2-&(; + ! 2 #\- '"���*�$A9�$:��$&('6+ � 2 #\- 2-&!GT56+- g2-&(; + #\-
'"���g�$A9�$:��$&(' 	 + #.- 56+- �2-A4A 	 7>#jO
�����
p-�$&��D 82-A439KD�$GB/0+1:��NA9�$:��$&('"2> 839'X;��! "+-INA9�$: 34#�G��0��&��$Gw2-#W56+1A4A9+i)�#DO
�Z34&!G,+q#"7!/8�w'"�!2>'

+ #.-�! 0 d1+Me #.- = ! /?0 d1+Me ! +65 � # s d !FO��$#(e

�����*56+1A4A9+i)�34&�pYA9�$:�:�2jE|7!#%�$GV34& : &@ jECT� jEC @# ; Es�!2-#��! "+iC-�$G HF7!39'%��7!#%�D5r7!A[34&q+17� 
:�+jG��$A4A434&�p�+-5Z:��$/8�!2-&!34/D2-AM�! "+-INA9�$:�#DO

� ,;-/-M3 '-,�J , ��� � 	 �*� � � � � � $ � �
��� �*) ��� ��� � � ��d !FO��$#(e �%$�
 � � � "
�
���	� � �	�%$���� �&$ ��'�( ��� -
� �*) �"! ���'$ � ��� � � 
 ��� $ � 
 �%$ � � � � �*� � 	 �%$ � - � �
� � ��'�( �&"
��� � $ � �

KL�����9^�, �Z39 8#%'Z),��#"��+i)}'"�!2>'�C>2> 8342>'"39+1&!2-A�34&��
HF7!2-A439'X;Yd !FO T1e�34:��NA439�$#[/0+1:��NA9�$:��$&j]
'"2> 839'X;w�! "+-INA9�$:od !FO��$#(e8O�Q�5 - 34#�2�/0+1&(C-�0tT/0+1&���d6)�39'"�BC-�D "'%�0tq2>'�'"���<+- 839p134&�e8E!'"���$&
� + # - 2-&!G + ��� #\- 56+- g2-&(; + ! � #\-�! � # : # !. e8O�a,;T#%�D'%'"34&�p 2 � #w2-&!G
2$� !�+q34&@d !FO T1e8E�),�g+-I!'"2-34&� "�$#%�J�$/0'"39C-�$A9;

/#0 d1+Me ! 3 +6587># 2-&!G /?0 d1+Me ! +6587>#

'"�F7!#DE�56+- A+ #.- E
/#0 d1+Me ! +65 � # s

b��0tj'DE!IF;�'"2>.j34&�p 2$� + �	��34&@d !FO T1e8EN),�g "�$G!7!/0�
'"���<A42>'%'%�D �'%+

/?0 d1+Me ! � 5U7># 56+- �2-A4A
� #.-

)��!34/8�w:��$2-&!#W'"�!2>' 0 d1+Me #.- =�O
������34&(C-�D 8#%��34:��NA434/D2>'"39+1&�56+1A4A9+i)�#,�$2-#"34A9;�56 "+1:�'"���
G��0��&!39'"39+1&�+-5|'"���
G!7!2-A�/0+1&��-O

{|�D' + # - 2-&!G 0 d1+Me # - =�E�'"���$&�IF;�#"7�I!'% 82-/0'"34&�p /#0 d1+Me ! +65 � #=56 "+1: '"���
34&��
HF7!2-A439'X;�+-5Wd !FO  1e8E�),�<2> " 839C-�g2>'�d !FO T1e8EN)��!34/8�w/0+1:��NA9�D'%�$#�'"���
�! "+F+-5�O

❏

�����g�! "+-�J�D "'X;Y+-5L:�+1&�+-'%+1&!34/D39'X;w34#�34&!#%'% 87!:��$&('"2-AM34&w'"���+HF7��$#%'"39+1&w+-5Z�0t�34#%'%�$&!/0�
2-&!GB7!&!3�HF7��$&��$#"#,+-5Z2�#%+1A47�'"39+1&�'%+�+-�J�D 82>'%+- ��
HF7!2>'"39+1&!#DO



� ����� � ��� ���!�#"J� ���%$'&��#"(� ��� �	
>� ��Q K ��S4I�" �WS �	��������� �*) I�� ���?" �WS 
 !�W) ,+* �1�D������� '-, X , {|�D' 0 �U; B ;>=YIJ�B2-&?+-�J�D 82>'%+- Y:�2>�!�N34&�pT2V "�$2-AW "� RN�0t�39C-�
a\2-&!2-/8�R#%�N2-/0��;m34&('%+�39'"#�G!7!2-A�;>=�O�Q�'�34#W#"2-34Gw'"�!2>' �
dr36e 0 34#>S ����� ��������+1& ;�3 �

/#0 d1+Me 3 0 d 2 e ! + 3 2 587># 56+- �2-A4AH+ ! 2)# ; !
dr3436e 0 34# 
 �L���LK ��" ) S ����� ��������+1& ;m395[2-&!Gw+1&!A9;Y395 0 34#W:�+1&�+-'%+1&��<2-&!G

/?0 d1+Me 3 0 d 2 e ! + 3 2 5 � #�34:��NA439�$#8+ � 2 O
dr343436e 0 34# 
 �L� ����� " ) S ����� �������*+1& ;�3 �T'"���D "�
�0t�34#%'"#�2�/0+1&!#%'"2-&('�� � #�#"7!/8�w'"�!2>'

/#0 d1+Me 3 0 d 2 e ! + 3 2 5U7��

�
+ 3 2

�
m� 56+- �2-A4AH+ ! 2)# ;-�

dr39C!e 0 34# K � ���ZK���� ��+1& ;�3 �

A434:
��������� � /?0 d1+Me ! +65

�
+

�
� � �  �

C!e 0 34#>V��WS��LK ������� ��& � & 
�2>'A+ # ;m395
� d
	(e�� /#0 d1+ ��	 2 e ! � 5 	 # : # ! � ;

34#W2�/0+1&('"34&F7�+17!#W5r7!&!/0'"39+1&�+-5�	*56+- ��DC-�D "; 2b! � # ;�O
❏

vV��2-A4#%+� "�$/0+- 8Gw'"���<G��0��&!39'"39+1&Y+-5Z#%'"2>INA9�g+-�J�D 82>'%+- 8#W+1&Ba\2-&!2-/8�q#%�N2-/0�$#DO) ,+* �1�D������� '-, �-, {|�D' X 2-&!G�
�IJ�� "�$2-A1a\2-&!2-/8�<#%�N2-/0�$#DOZ������+-�J�D 82>'%+- 0 � X B�

34#W#"2-34Gw'%+�IJ� 
 ��� �?" ��3 �

�
0 d1+Me 3 0 d 2 e

�
� 7��wd

�
+ 3 2

�
� e 56+- �2-A4AH+ ! 2)# X !

)����D "� � � � T B � T 34#�/0+1&('"34&F7�+17!#DE\#%'% "+1&�p1A9;�:�+1&�+-'%+1&��R34&!/0 "�$2-#"34&�pT5r7!&!/0'"39+1&
)�39'"� �\d0#(e � #�2-&!G �\d
	(eUB  2-#�	4B  O ❏

�����
56+1A4A9+i)�34&�p�#%'"2>'%�$:��$&('�56+1A4A9+i)�#�G!39 "�$/0'"A9;�56 "+1: '"���g2>IJ+iC-��G��0��&!39'"39+1&!#DO
KL���96 �9E��D������� '-,�` , 	 ��� 0 ��;CB ;>=�� � � � � � �%$1/ � ) � �%$�� � �%$ � � � � � � � �
��� ��� � $ 0
� � 	 � � ��	 �&" � �%$�
 � � ��� � � �

❏

{|�D'�7!#�34&('% "+jG!7!/0�
2-&�+-'"���D �/DA42-#"#W+-5[+-�J�D 82>'%+- 8#DO) ,+* �1�D������� '-,
��, l�&T+-�J�D 82>'%+- 0 �!; B ;>=�34#�#"2-34Gq'%+wIJ��I 
	�#&:Q ��S ����� ��������3 �ZE
56+- ��$2-/8�.+ # ;�2-&!Gw�$2-/8�q#%�
HF7��$&!/0� �%+ � � 34&,;

+ ��� + 2-#h�.B  2-&!G A434:}#"7��
� � � /?0 d1+ � e ! + � 3 +65 j #

39'W56+1A4A9+i)�#\'"�!2>'
A434:}34&�5
� � � /#0 d1+ � e ! + � 3 2 587 /#0 d1+Me ! + 3 2 5 56+- �2-A4A 2)# ;-s

❏



!�I � V�� S�� �'�(S����Y� ��� ���<I�� ���?" �WS�� ��Q ������� � ��� ���!�#"�� ���%$'&��#"(� ��� �	


Q^&�2=#%�$&!#%�-EW�N#%�$7!G�+1:�+1&�+-'%+1&��R+-�J�D 82>'%+- 8#�p-�$&��D 82-A439KD�R'"���q/DA42-#"#�+-5g:�+1&�+-'%+1&��
+-�J�D 82>'%+- 8#DO

KL���96 �9E��D������� '-,�� , 	 ��� ; � � � � ��� ��� �&" ��� �%$�� 	'� � � � 	 � �%$�
 0 �>; B ;>= � �
� � � �%$1/ � ) � �%$�� � �%$ � �%$�
 � � � � 	 �%$ � �&$ ( � (�� ����� � $ 0 � � � � � ( 
 �*� �%$�� � �%$ � �

❏

������56+1A4A9+i)�34&�pT'"���D+- "�$: �0tj�! "�$#"#%�$#�#%+1:��wp-�$&��D 82-AW�0t�34#%'%�$&!/0�w "�$#"7!A9'*56+- ��N#%�$7j]
G�+1:�+1&�+-'%+1&��gC>2> 8342>'"39+1&!2-AM34&��
HF7!2-A439'"39�$#DO

(+*�,B�9��,;- '-,�� , 	 ��� ; � � � � � � �
� ��� � � � ��� ��� �&" ��� �%$�� 	'� � � � 	 � �J;>= � ����� � � ������/ � 	 ���

 ( ��� �%$�
 � ��� - D ; � � � $��%$ � � � �*) 	���� � � 
�	 �%$ " ��� ( $ ��� ( $�
 � 
 �.( � � ��� � � ; � 	 ���
�%$ � � � � � � �
� 0 � - B ;>= � � ��� ( $�
 � 
 �%$�
 � � � ( 
 �*� �%$�� � �%$ � ��� ( � � � � ��� �
� � � � ��� 0
� � 	 � � ��	 �&" � �&$ � � � � ��� ���
	 �&$1/ � � $ � ��� ��� � � � ��� � � ��� � 2 � #.- �.( 	'� � ��� �

/#0 d 2 e !�243 2 � 5
�
2

�
� B �  � �

�
2

�
� B �  � �
� ��� � 2)# - s

��� � $ � � � � � ��� � � ��� � � � � � � � �%$ � � ��� ( � �	�%$ + #.- � � � � � "
�
���	� � �	�%$���� �&$ ��'�( ��� � �*)
/?0 d1+Me !J2F3 +65U7># � �
� ��� � 2)#.- s

KL�����9^�, UF�D� � J4/ B : �
%�! ; O ❏

Q^&='"����#%�J�$/D342-AH/D2-#%��+-5�p- "�$2>'*�! 82-/0'"34/D2-A,34:��J+- "'"2-&!/0�Y34&@)��!34/8��S�34#�2-&�2 �Y&��
:�2>�!�N34&�p�EL3�O �-O 0 d1+Me�� 2 + � � EL)����D "� 2 � ; B ;>=�34#*2VA434&��$2> �+-�J�D 82>'%+- �2-&!G
�3# ;>=�E��! "+-INA9�$:�d !FO��$#(e�34#W/D2-A4A9�$GB2<"(� ������� K ��S4I�" �WS �	��������� �*) I�� ���?" �WS�dr{Zn\S\e8E

+ #.-�! 2 + � �3#.- = ! / 2 + � �o! +65 � # s d !FO����ie

�����R&F7!:��D 834/D2-A\'% "�$2>'":��$&('Y+-5
'"���R{Zn\S�G��0��&��$G}34& ��� 34#�I! 839� RN;�G!34#"/D7!#"#%�$G
&��0tj'DO

� ��� 
 ��
 ��	 
�� � � 
 � ��� 
 ��� 
[
�	.�����������

�����?/0+1:��NA9�$:��$&('"2> 839'X;��! "+-INA9�$:�#B�N 8#%'V2>�!�J�$2> "�$G�34&�+-�!'"34:�39K$2>'"39+1&�'"���D+- ";�2-&!G
:�2>'"���$:�2>'"34/D2-AF�! "+-p- 82-:�:�34&�p�2-#s'"���\&��$/0�$#"#"2> ";</0+1&!G!39'"39+1&!#|+-5�+-�!'"34:�2-A439'X;�dr�g2> 87!#"�j]
�g7!�!&j]X�[7!/".-�D �/0+1&!G!39'"39+1&!#`e8E\2-&!G�7!#"7!2-A4A9;=),�D "�B56+- 8:�7!A42>'%�$G�34&?'"���w��&!39'%�BG!34:��$&j]
#"39+1&!2-As/0+1&('%�0tj'DE|3�O �-OA; � ��� EN)����D "� ��� #%'"2-&!G!#�56+- �'"��� P 7!/DA434G��$2-&B#%�N2-/0��+-5� "�$2-A
+- 8G��D "�$GR&j]�'"7��NA9�$#DO\Q^&B�N2> "'"34/D7!A42> $E!2-&(;\HF7!2-G� 82>'"34/
�! "+-p- 82-:�:�34&�p��! "+-INA9�$: :�2$;wIJ�
#%+1A9C-�$G�2-#W2*A434&��$2> \/0+1:��NA9�$:��$&('"2> 839'X;��! "+-INA9�$:wOZ���$#%'% 834/0'"34&�p�+17� \5r7� "'"���D W/0+1&!#"34G��D %]
2>'"39+1&w'%+�'"������&!39'%�
G!34:��$&!#"39+1&!2-A�/D2-#%�g),�gA9�D' 0 IJ�
&�+i)�2-&B2 �Y&��g:�2>�!�N34&�p�+-5Z'"���
56+- 8: 0 d��,e � / � � � E1)����D "� / # ������� 34#Z2�# HF7!2> "�\:�2>'% 83�t*2-&!G�� # ��� !b�$# ���



� &?S �����LKW�#"�S ����V�� Q 
AX��Y� ��V���� � � !4&

2> "� �J]XG!34:��$&!#"39+1&!2-AsC-�$/0'%+- 8#DO�b�+i)gEs'"����A434&��$2> 
/0+1:��NA9�$:��$&('"2> 839'X;q�! "+-INA9�$: dr{Zn\S\e
34#\'%+���&!GY'"���gC-�$/0'%+- � # ��� #"7!/8�w'"�!2>'

� 7 F !
/ �"� � 7 F !

� 9 d / �"� � e � # s
d !FO��
!1e

a,;w34&('% "+jG!7!/D34&�p*2�#"A42-/".�C>2> 8342>INA9��� � / �"� � ),�</D2-&w "�D)� 839'%�
'"���g#%;j#%'%�$: d !FO��
!1e
34&w'"���g56+1A4A9+i)�34&�p�#%'"2-&!G!2> 8Gw56+- 8: )��!34/8�B34#�/0+1&(C-�$&!39�$&('�)����$&B#%+1A9Cj34&�p*'"���g�! "+-INA9�$:
IF;�2�G!39 "�$/0'�:��D'"��+jG�� �/ �"��� � � !

�\7 F ! � 7 F ! � 9 � � # !
d !FO��
%1e

)����D "�$34& �/ � 3 / O@v����$&?:�2>'% 83�t / 34#*#%;j:�:��D'% 834/>E�'"�����! "+-INA9�$:�#�d !FO��
!1e*2-&!G
d !FO��
%1e�2> "�g/D2-A4A9�$G �.) � � ��� ��� 	DEN+-'"���D ")�34#%� $��%$ �.) � � ��� ��� 	DO

Q^&Y'"���
�! "+-INA9�$:�#H),�g/0+1&!#"34G��D W34&wUF�$/0'"39+1&\%FO !*'"���
7!&�.j&�+i)�&�C-�$/0'%+- �/0+1&!#"34#%'"#\+-5
'"�� "�D�<#"7�IFC-�$/0'%+- 8#DE � � /0+1A(d�� 
 ! � m ! ���ie8EN2-&!G�'"���<:�2>'% 83�t �/ �!2-#W'"���<#%'% 87!/0'"7� "�-E

�/ �
�		



�/ 
 
 �/ 
 m �/ 
���/ m 
 �/ mqm �/ m ��/ ��
 �/ � m �/ ���

���
� d !FO�� UFe

)����D "�<'"���*#"7�IN:�2>'% 834/0�$# �/ � ,R# ����� ����� E�)�39'"� 
 ! � � � ! ! ! %�2-&!Gl� � ! � ,R#�� IJ�$34&�p
2B�J+1#"39'"39C-��34&('%�Dp-�D 8#DEZ/05�O@d %FO  @#(e8E�d %FO  �!1e8OR������/0 839'"34/D2-A��! "+-�J�D "'X;T+-5\'"��+1#%�Y{Zn\S�34#
'"�!2>'�'"���$39 ��N 8#%'�7!&�.j&�+i)�&}/0+1:��J+1&��$&('�C-�$/0'%+- �� 
Y34#�7!&� "�$#%'% 834/0'%�$G�34&}#"39p1&MOml�/`]
/0+17!&('"34&�p�56+- 
'"�!34#�),��2> " 839C-�*2>'
'"���*56+- 8: +-5,{Zn\S�)��!34/8�q),��/D2-A4A�2 $ ��� � � 
 � �&$ � �
�
	 �*� � � � � � $ � �
��� �*) ��� ��� � � ��dr&!{Zn\S\e ��/ �"��� � �H!

� m 7 F ! ��� 7 F ! � 
 � F ! � m 7 F ! � � 7 F ! � 9 � � # s
d !FO��
W1e

l�&�+-'"���D ,/8�!2> 82-/0'%�D 834#%'"34/�56�$2>'"7� "��+-5J'"����#%;j#%'%�$:�#�d %FO  @#(e8E|d %FO  �!1eH34#L'"�!2>' �/ 34#�� � �.) � -
� ��� ��� 	DEL3�O �-OR39'"#�/0+1:��J+1&��$&('"#�#"2>'"34#%56;V'"���Y/0+1&!G!39'"39+1&!# � �/ � � d 
 � � ! ! ! %1e<2> "��#%;j:*]
:��D'% 834/>E[2-&!G �/ � ,$� 3 �/��,r� Es)�39'"� 
 ! � � � ! ! ! % ! 
��� ��O�l�#"34:�34A42> 
:�+jG!3���/D2>'"39+1&V34#
�J�D "'"34&��$&('\'%+�'"���<&!{Zn\S?�0tj�! "�$#"#%�$GwCj342�:�2>'% 83�t / E!#%+�),�<�!2$C-�

/ �"� � 7 F !
� m 7 F ! ��� 7 F ! � 9 d / �"� � e � # s

d !FO��
I1e

�����+HF7��$#%'"39+1&B+-5��0t�34#%'%�$&!/0�*2-&!GR7!&!3�HF7��$&��$#"#W+-5L2Y#%+1A47�'"39+1&w'%+Y'"����A434&��$2> �/0+1:*]
�NA9�$:��$&('"2> 839'X;g�! "+-INA9�$:�34#[G��$2-A9'[)�39'"��34&<'"���\56+1A4A9+i)�34&�p�'"���D+- "�$:��! "+iC-�$G�34& � H4�?� W /
��� ���	� : !�% ; OLvV�g56+- 8:�7!A42>'%�
'"���
'"���D+- "�$: 34&�'%�D 8:�#W+-5['"���
�! "+-�J�D "'"39�$#,+-5Z:�2>'% 83�t / O



!�T � V�� S�� �'�(S����Y� ��� ���<I�� ���?" �WS�� ��Q ������� � ��� ���!�#"�� ���%$'&��#"(� ��� �	


(+*�,B�9��,;-a'-, 	BF , � � $ 	 ��� / # ������� � � � � � � � �&" � 
 ��� $ � � � � � � � $ � � � � �&$ � �
� 	 �*� -
� � � � � $ � �
��� �*) ��� ��� � � ��d !FO��
!1e��%$�
�d !FO��
W1e ��� � � ( $ � '�( ��� ��� ( � �	�%$ � �
���%$ ) � # ��� �
� � � $ 	 ��� / # ������� � � � � � � � �&" � � � � �&-�
 ��� $ � � � �%$�
 ��# ��� � 	 ��� ����� � � � ��� ( � �	�%$
� � � � � � �&$ � �
��	 �*� � � � � � $ � �
��� �*) ��� ��� � � � d !FO��
!1e �
��d !FO��
W1e ���)� ��� � � $�� � 
 � / � $ � � � � �
� � � � � � � � � � � � $�� �&$�
 ��� # j 
 j � � ��� � ��� � � ��� � �%$�
 � �� �
� ����'�( ��� � � ( � � ��$ �%$�
 � � �
	 �
��� ��� � �%$�

�&$1/�� � � ��� � / � D / � / � � � 	 �*� � � � � 
 � � � � ��� � � �
	 � 2���� �%$�
 	 ��� ( � $ �
2	� � � �
��	 � � 	'�"���� � # $�� � $��%$ � �&$1/ ( ���
� � � � � $ ��� � � � � � ( $ � '�( � � ��� ( � �	�%$ � � � � �
��� ��� � � � �

❏

�Z34&!2-A4A9;�),�*)\2-&('�'%+�+-IN#%�D "C-�*'"�!2>'
2-A4#%+�'"���*{Zn\S�d�U�O W� 1e�34&VUF�$/0'"39+1& U�O !FO UB/D2-&
IJ�
)� 839'%'%�$&w34&�'"���g56+- 8: +-5Wd !FO��
W1e8E�IN7�'�&�+i) )�39'"��'"���<{Zn\S�]X:�2>'% 83�t / +

/ + �
�

 �/ 3 �
 �
�
 F



� )�39'"� �
 �

� F 
 F

F F 

� s d !FO���&-e

��+- �#%+1A9Cj34&�pw'"���Y34&��
HF7!2-A439'X;T�! "+-INA9�$:�#
+1&��Y�!2-#<'%+R "�$#%+- "'<'%+T&F7!:��D 834/D2-A�'%�$/8�j]
&!3�HF7��$#DO[�����D "�\2> "�\IN2-#"34/D2-A4A9;
'X),+g/DA42-#"#%�$#Z+-5N2-A9p-+- 839'"�!:�#[56+- Z'"���WA434&��$2> Z/0+1:��NA9�$:��$&j]
'"2> 839'X;@�! "+-INA9�$: �*G!39 "�$/0'�:��D'"��+jG!#�2-&!G�39'%�D 82>'"39C-��:��D'"��+jG!#DOq�����YG!39 "�$/0'<:��D'"��+jG!#
2> "��IN2-#%�$G�+1&�'"�����! "+j/0�$#"#L+-5M�N39C-+-'"34&�pg+1&�'"�����$A9�$:��$&('"#H+-5M'"����7!&!G��D 8A9;j34&�p�:�2>'% 83�tJO
���!34#�2-:�+17!&('"#DE�34&�#"34:��NA9�w'%�D 8:�#DEW'%+�#"7!/D/0�$#"#"39C-�q�0t�/8�!2-&�p-�$#Y+-5<2=#%�$A9�$/0'%�$G~IN2-#"34#
C>2> 8342>INA9��)�39'"�V39'"#</0+1:��NA9�$:��$&('"2> ";TC>2> 8342>INA9�-O��������! 834&!/D39�NA9��2-G�C>2-&('"2>p-�Y+-5WG!39 "�$/0'
:��D'"��+jG!#�34#�'"���$39 � "+-IN7!#%'"&��$#"#�2-&!GB��&!39'%�</8�!2> 82-/0'%�D $O�������A42>'%'%�D 
:��$2-&!#�'"�!2>'�'"���D;
'%�D 8:�34&!2>'%��2>56'%�D �2Y��&!39'%��&F7!:<IJ�D 
+-5\/0+1:��N7�'"2>'"39+1&!#DE[G��D'%�D 8:�34&!34&�pY'"����#%+1A47�'"39+1&V395
39'��0t�34#%'"#W+- $EN�! "+iCj34G!34&�p*'"���<2-&!#%),�D �'"�!2>'�&�+�#%+1A47�'"39+1&w'%+�'"����7!&!G��D 8A9;j34&�p*{Zn\S}�0tF]
34#%'"#DOmy�&?'"���B+-'"���D Y�!2-&!GME,'"���w�N 8#%'�/DA42-#"#�+-5g2-A9p-+- 839'"�!:�#* "�
HF7!39 "�BA42> "p-�R#%'%+- 82>p-�
:��$:�+- ";-E|)��!34/8�q:�2>.-�$#
'"���$:�34:��! 82-/0'"34/D2-A[56+- gA42> "p-�*�! "+-INA9�$:�#*dr:�+- "��'"���$&T'"�� "�D�
'"��+17!#"2-&!G!#g+-5�7!&�.j&�+i)�&!#DE[#"2$;!e8OqQ^&='"���Y/0+1&('%�0tj'*+-5W��&!39'%���$A9�$:��$&('*:��D'"��+jGMEZ56 "�D�
56 "+1:�'"�!34#
#"��+- "'"/0+1:�34&�pR2> "��39'%�D 82>'"39C-�Y:��D'"��+jG!#DEs)��!34/8�V2> "�Y2-G!G!39'"39+1&!2-A4A9;R34&!#%�$&!#"3�]
'"39C-��'%+Y "+17!&!Gj]�+ ��]��D " "+- 8#DO�h��$&!/0�-EJ'"���D;R2> "��),�$A4As#"7!39'%�$GB56+- 
A42> "p-��#"/D2-A9���! "+-INA9�$:�#DE
IN7�'*'"���D "�w34#*'"�����! 834/0��'%+V�N2$; ��'%+@2-#"#"7� "��'"���$39 �/0+1&(C-�D "p-�$&!/0�q2-&!G��
�J�$/0'"39C-�$&��$#"#
+1&����!2-#H'%+��! "+-�J�D 8A9;*�! "�$G!34/0'H#%+1:���2-A9p-+- 839'"�!:�34/W�N2> 82-:��D'%�D 8#DEj)��!34/8��34&�'"����/D2-#%��+-5
34&��
HF7!2-A439'X;Y/0+1&!#%'% 82-34&('"#�34#�&�+-'�#%'% 82-39p1�('%56+- ")\2> 8GMO

vV�q�!2$C-�TG��DC-�$A9+-�J�$G?'X),+�2-A9p-+- 839'"�!:�#DO~�����w�N 8#%'�2-A9p-+- 839'"�!: 34#�2-&}�$&!�!2-&!/0�0]
:��$&('�+-5�'"���RG!39 "�$/0'�:��D'"��+jG?�$A42>IJ+- 82>'%�$G}34&�� K B J4/ �4K B�B / : �
T�W ; O~�����B:�2-34&
#%'%�D�N#�+-5
'"���R2-A9p-+- 839'"�!: 2> "�B�! "�$#%�$&('%�$G~34& ^�_	>?3�:`K : T;� ; E�2-&!G}),�B "�D56 82-34&?56 "+1:
G!34#"/D7!#"#"34&�p�39'����D "�-OW�����<#%�$/0+1&!Gq#"/8���$:���34#�2-&R2-G!2>�!'"2>'"39+1&R+-5Z'"���<'X),+>]X#%'%�D�V39'%�D 82�]
'"39C-�*2-A9p-+- 839'"�!:�G��DCj34#%�$GBIF; ^ H �> 	lK�1*K � � HMXA/ : &�& ; O�v�39'"�!34&B'"���<�N 8#%'�#%'%�D�T'"���

 )'S�S ���L���LK�
Y&:KZK �	
 
T��� � �?� ���T� �W" ���'� ��� ����S ����V�� Q�O � ��V6I�� ��� �%K ��� ���Bd�U!U!y���S\e|34#Z7!#%�$GME
)��!34A9��)�39'"�!34&V'"����#%�$/0+1&!G�#%'%�D��'"���<I�� �%K ����Q:� ��� �����%Q K ��� �#& �:� ��� ���W� Q:� �	��� S ����V�� Q
drS\n��ge�#%+1A9C-�$#
'"����#%;j#%'%�$:�+-5\�
HF7!2>'"39+1&!#
56+- 
'"����2-/0'"39C-��C>2> 8342>INA9�$#
2-#gG��D'%�D 8:�34&��$G
IF;='"���RU!U!y���S[O[Q^&�#"34:��NA9��'%�D 8:�#DEL'"�!34#*#"/8���$:��B/0+1:<IN34&��$#�'"���RU!U!y���S�:��D'"��+jG



� &?S �����LKW�#"�S ����V�� Q 
AX��Y� ��V���� � � !� 

2-&!G�'"����S\n�� :��D'"��+jGME�)�39'"� I�� �%K ����Q:� ��� ���'� ���?IF; S � Q:��� �%Q � ��K ��S4I�" ������XL� K ���Y�WR
���Y� ��� ����d "�� ��d0#(e[=ie8Oqk��D'"2-34A4#�+-5�'"����'X),+>]X#%'%�D��2-A9p-+- 839'"�!:o2> "�Y�! "�$#%�$&('%�$G�34& : &�& ; E
2-&!G�)�34A4A!&�+-',IJ�� "�$/D2-A4A9�$G����D "�-EjIN7�'L'X),+*'"�!34&�p1#,#"��+17!A4G�IJ��:��$&('"39+1&��$GMO��Z39 8#%'DEF'"�!2>'
2-A9p-+- 839'"�!:�34#�G��$#"39p1&��$GR56+- �'"���*{Zn\S~)�39'"�B�J+1#"39'"39C-��G��0��&!39'%�<:�2>'% 83�tJEJ#%+�39'�/D2-&!&�+-'
IJ�<2>�!�NA439�$Gw'%+Y'"���<�! "+-INA9�$:�#�34&TUF�$/0'"39+1& %FO !FO
UF�$/0+1&!GMEN+1&q2��N2> "'�+-5�'"���<C-�$/0'%+- 
+-5
7!&�.j&�+i)�&!#\34&Y+17� �{Zn\S�56+- �:�2> "'%�$&!#"39'"34/��N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&!#\34&BUF�$/0'"39+1& U�E!'"���
IJ+$t�/0+1&!#%'% 82-34&('"#,2> "��34:��J+1#%�$GME(#%+�#%+1:���:�+jG!3���/D2>'"39+1&!#�+-5M'"����+- 839p134&!2-A�C-�D 8#"39+1& : &�& ;
),�D "�
&��D�$G��$GMOL�!7� "'"���D 8:�+- "�-Ej+17� \{Zn\S�]X:�2>'% 83�tY34#Hp-�$&��D 82>'%�$GwIF;�'X),+�:��$/8�!2-&!34/D2-A4A9;
G!3 �J�D "�$&(',#%+17� 8/0�$# �Z�
HF7!34A439I! 8347!:�/0+1&!G!39'"39+1&!#H2-&!G��N�!2-#%��'% 82-&!#%56+- 8:�2>'"39+1&!#L 87!A9�$#DOZvV�
+-IN#%�D "C-�W'"�!2>'Z'"����/0+1&(C-�D "p-�$&!/0�� 82>'%��/D2-&�5r7� "'"���D [IJ�W34:��! "+iC-�$G*395!),���!2$C-��2-G!G!39'"39+1&j]
2-A4A9;V#"/D2-A9�$G='"���Y{Zn\S�]X:�2>'% 83�t / + OB������C-�D ";@34:��J+- "'"2-&('<34#"#"7���+-5W'"�����! "+-�J�D "'"39�$#
2-&!G HF7!2-A439'X;*+-5J��&!39'%���$A9�$:��$&(',2>�!�! "+$t�34:�2>'"39+1&!#H34#,&�+-'H+1&���+-5M+17� ,�N7� "�J+1#%�$#L34&�'"�!34#
),+- ".�OHh�+i),�DC-�D �39'W34#\),+- "'"�()��!34A9��'%+�:��$&('"39+1&w'"�!2>'�34&�'"���g&F7!:��D 834/D2-AM/D2-A4/D7!A42>'"39+1&!#
),�B�!2$C-�-E\+1&��! 834&!/D39�NA9�-E�7!#%�$G?/0+1:��N2>'"39INA9�Y��&!39'%�Y�$A9�$:��$&('"#�)�39'"���J+1A9;j&�+1:�342-AHIN2�]
#"34#�5r7!&!/0'"39+1&!#*dr#"�!2>�J��5r7!&!/0'"39+1&!#`eW'"�!2>'
2-#"#"7� "�*'"����34&('%�D 8&!2-A[2>�!�! "+$t�34:�2>'"39+1&q+-5H'"���
/0+1&!#%'% 82-34&('�#%�D' - O



� : ��� ��
 ��� � � � 
R� � � �L��
 � �?��� ��
 � �?��� �"� ���

�������N 8#%'W�N2> "'W+-5Z'"�!34#W/8�!2>�!'%�D �/0+1&!/0�D 8&!#�2�:�+jG��$AJ�! "+-INA9�$: +-5Z�NA42-#%'"34/SRN+i)gOLv�39'"�
�$:��N�!2-#"34#�IJ�$34&�p@A42-34G?+1&�'"���R#%'% 87!/0'"7� "�-E\),�q/0+1&j��&��R+17� 8#%�$A9C-�$#�'%+�2@5r7!&!G!2-:��$&j]
'"2-A,/D2-#%�Y34&V'"����'"���D+- ";V+-5W�NA42-#%'"34/+RN+i) � '"���Yh�7�IJ�D %]�C-+1&=cq34#%�$#g;j39�$A4G@/0 839'%�D 839+1&
)�39'"��34#%+-'% "+-�N34/q�!2> 8G��$&!34&�p�O���+1A4A9+i)�34&�p�'"���V�N2>�J�D :  @# ; 
 ),�T�! "�$#%�$&('w2?G��D'"2-34A9�$G
G��D 839C>2>'"39+1&*+-5J'"����2-#"#%+j/D342>'%�$G�34&!39'"342-AFIJ+17!&!G!2> ";gC>2-A47��W�! "+-INA9�$: d6Q^a,z�S\eZ56+- H2
'"�� "�D�
G!34:��$&!#"39+1&!2-AMIJ+jG�;B34&R'"����56+- 8:�+-5H2YC>2> 8342>'"39+1&!2-A[34&��
HF7!2-A439'X;@d6z�Q"e8OM������ "�$#"7!A9'"#�+-5
&F7!:��D 834/D2-A��0tj�J�D 834:��$&('"#\56+- �2*'%�$#%'��! "+-INA9�$: 2> "�
�! "+iCj34G��$G�34& :  @# ; 2-&!G�)�34A4A�&�+-'WIJ�
 "�$/D2-A4A9�$G����D "�-O@Q^&!#%'%�$2-GMEL),�B#%'% "�$&�p-'"���$&����D "��'"�����! "�DCj39+17!#� "�$#"7!A9'<IF;=�$#%'"2>INA434#"�j]
34&�p*'"���
/0+1&!G!39'"39+1&!#,+-5[�0t�34#%'%�$&!/0�
2-&!Gw7!&!3�HF7��$&��$#"#H+-5Z#%+1A47�'"39+1&!#,'%+�'"���
34&!/0 "�$:��$&('"2-A
IJ+17!&!G!2> ";�C>2-A47��
�! "+-INA9�$:wO

Q^&~'"���V#%�$/0+1&!G��N2> "'�),�VG��DC-�$A9+-� 2�:�+jG��$A�+-5�#"A42-/".-�$&��$Gj]�Cj34#"/0+F�$A42-#%'"34/`]��NA42-#%'"34/
:��$G!342jO l�A9'"��+17�p1��),�q�!2$C-�T56+- 8:�7!A42>'%�$G}'"���T:�+jG��$A�34&}'"���q/0+1&('%�0tj'�+-5g#%.-�$A9�D'"2-A
#%'% 87!/0'"7� 82-AM#%;j#%'%�$:�#DE!'"���<G��D 839C-�$Gw:�2>'% 83�t� "�$A42>'"39+1&!#W2> "�g+-5Zp-�$&��D 82-A|34:��J+- "'"2-&!/0�-E!34&
'"����#%�$&!#%��'"�!2>','"���D;�:�2$;�IJ�� "�Dp12> 8G��$G�2-#,2<G!34#"/0 "�D'%��G��$#"/0 839�!'"39+1&*+-5M'X),+>]�+- H'"�� "�D�0]
G!34:��$&!#"39+1&!2-A|IJ+jG!39�$#�:�2-G��*56 "+1: :�2>'%�D 8342-A4#�)�39'"�q#"7!/8�q�! "+-�J�D "'"39�$#DE��! "+iCj34G��$GR'"�!2>'
G!7���/D2> "�w)�34A4AHIJ�Y'"2>.-�$&}34&�p-�$&��D 82>'"34&�pT'"������&!39'%��G!34:��$&!#"39+1&!2-AH2>�!�! "+$t�34:�2>'"39+1&!#DO
Uj7!/8�=2>�!�! "+$t�34:�2>'"39+1&!#<2> "�� 82>'"���D *#%'% 82-39p1�('%56+- ")\2> 8G=34&@'"����+1&��0]XG!34:��$&!#"39+1&!2-AL/D2-#%�
: �
% ; O
vV��/D2-#%'�'"����:�2>'% 83�tR "�$A42>'"39+1&!#�34&q'"����56+- 8:�2>'�+-5,2�A434&��$2> �/0+1:��NA9�$:��$&('"2> 839'X;
�! "+-INA9�$: )��!34/8�ME|+-5W/0+17� 8#%�-EsIF;TCj39 "'"7���+-5W{|�$:�:�2\!FO %B/D2-&@IJ���0tj�! "�$#"#%�$G@34&@2wz�Q
56+- 8:wOL����� HF7!2-A439'"2>'"39C-� HF7��$#%'"39+1&!#\56+- W'"�!34#,�! "+-INA9�$:�2> "�g2-A4#%+�2-G!G� "�$#"#%�$GMEj;-�D'DE!'"���D;
2> "� HF7!39'%�gG��$A434/D2>'%�g34&w2�p-�$&��D 82-A|/D2-#%�-O

�s+
:�+-'"39C>2>'%�\+17� ZG��D 839C>2>'"39+1&!#[A9�D'Z7!#s�$:��N�!2-#"39KD�,'"�!2>'['"���,z�Qs2>�!�! "+12-/8�*'%+��! "+-I�]
A9�$:�#Z+-5J�$A42-#%'%+-�NA42-#%'"34/D39'X;*2-&!G�A9+j/".j34&�pg34#�:�+1#%'H&!2>'"7� 82-A�#"34&!/0�W39'� "� RN�$/0'"#HG!39 "�$/0'"A9;<'"���
34&('% 834&!#"34/g56�$2>'"7� "�$#
+-5,'"���$#%��.j34&!G!#�+-5\:�2>'%�D 8342-A�IJ�$�!2$Cj39+17� $O�b�+-'"34/0��'"����'"����C>2> 8342�]
'"39+1&!2-AJ34&��
HF7!2-A439'"39�$#�d6+- �/0+1:��NA9�$:��$&('"2> 839'X;��! "+-INA9�$:�#`eLG��D 839C-�$GY56+- W'"���
�! "+-INA9�$:�#,34&
'"�!34#�/8�!2>�!'%�D <&��D�$GV&�+-'�'%+wIJ��2-#"#%+j/D342>'%�$GT)�39'"�q�J+-'%�$&('"342-AZ+-�J�D 82>'%+- 8#DE|/05�O�n\�!2>�!'%�D 
!T56+- �2@G!34#"/D7!#"#"39+1&�+1&?'"�!34#DO}Q^&?:�+- "�B�! "�$/D34#%�w'%�D 8:�#DE,'"���B+-I!'"2-34&��$G?C>2> 8342>'"39+1&!2-A
34&��
HF7!2-A439'"39�$#
2> "��2B),�D�D.V56+- 8:�+-5W'"����A9+12-G!34&�p�
�7!&!A9+12-G!34&�p�/0+1&!G!39'"39+1&!#DE[#"A42-/".-�$&!34&�p
drA9+j/".j34&�p�E�7!&!34A42>'%�D 82-AH/0+1&('"2-/0'`e*/0+1&!#%'% 82-34&('"#�2-&!G��
HF7!34A439I! 8347!:��
HF7!2>'"39+1&!#DOq�����Y "�0]
:�2> ".>2>INA9��2-G�C>2-&('"2>p-��34#�'"�!2>'�'"���<z�Q�G��$#"/0 839�!'"39+1&R2-7�'%+1:�2>'"34/D2-A4A9;B/0+iC-�D 8#
IJ+-'"�R'"���
/D2-#%��+-5��NA42-#%'"34/\A9+12-G!34&�p�2-&!G�'"�!2>'�+-5��$A42-#%'"34/W7!&!A9+12-G!34&�p�E>)����D "�$2-#Z'"���WIJ+17!&!G!2> ";gIJ�0]
'X),�D�$&�'"���W�NA42-#%'"34/,2-&!G*�$A42-#%'"34/\ "�Dp139+1&!#�34#�2�G IF;(]��! "+jG!7!/0'�G>+-5J#%+1A9Cj34&�p�'"���WC>2> 8342>'"39+1&!2-A
34&��
HF7!2-A439'X;-ORl�&!2-A9+-p-+17!#"A9;V56+- *'"���YA9+j/".j34&�pR "�$#%�J+1&!#%�-E�34&@)��!34/8��/D2-#%�Y),��7�'"34A439KD��2
A9+j/".j34&�p�/0 839'%�D 839+1&�)��!34/8�Y34#H'%+)G #"39p1&!2-A�GF'"�����! "�$#%�$&!/0��+-5| "�$#"34#%'"2-&!/0��+-5|'"����:�2>'%�D 8342-A�O

UF+1:��</0+1&!/DA47!#"39+1&!#\/DA9+1#%�g'"���</8�!2>�!'%�D $O�������
	��
	��������
��	�������������������� �����
!#" $������&%'����()��������*��,+�-�./!102-�3�4�576�8���" ��$���4:9�;�<>=�?@-7	���" A
B�C�C =ED



� V�� S � Q �W"'I�� ���?" �WS ��X�I�" � 
 ���LKAM �?O %;�

� ��� � ��� 
 
 ��� � � 	�
�� ��� 
 
�
�� �����Y��
����8
 �

Q^&*'"�!34#Z#%�$/0'"39+1&�),��G��DC-�$A9+-��'"���\z�Q[56+- 8:�7!A42>'"39+1&�56+- L'"���W:�+jG��$Aj�! "+-INA9�$:�+-5N�NA42-#%'"34/`]
39'X;-O[vV�\/0+1&!#"34G��D |'"��� HF7!2-#"3�]X#%'"2>'"34/HG��D56+- 8:�2>'"39+1&g�! "+j/0�$#"#|+-5�2-&<�$A42-#%'"34/`]��NA42-#%'"34/�IJ+jG�;-E
:�+jG��$A4A9�$G�2-/D/0+- 8G!34&�p*'%+�34&j��&!39'%�$#"34:�2-A�'"���D+- ";Y+-5[�NA42-#%'"34/SRN+i)m)�39'"�w34#%+-'% "+-�N34/��!2> 8Gj]
�$&!34&�p�OLQ^&w'"�!34#W/D2-#%�<'"���g'%+-'"2-As34&j��&!39'%�$#"34:�2-A�#%'% 82-34&w'%�$&!#%+- �/D2-&BIJ�g#%�NA439'\2-G!G!39'"39C-�$A9;
34&('%+T2-&��$A42-#%'"34/��N2> "'�2-&!G�2q�NA42-#%'"34/��N2> "'DO@cR+- "�D+iC-�D $E,),�� "�$#%'% 834/0'�+17� �2>'%'%�$&('"39+1&
'%+Y34&!39'"342-A4A9;���+1:�+-p-�$&��D+17!#�2-&!GR34#%+-'% "+-�N34/
:�2>'%�D 8342-A4#DO\{|�D'�7!#�2-A4#%+� "�$:�2> ".�'"�!2>'�56+- 
'"����h�7�IJ�D %]�C-+1&Ycq34#%�$#L;j39�$A4G�/0 839'%�D 839+1&ME()��!34/8��34#H7!&!G��D H/0+1&!#"34G��D 82>'"39+1&ME('"����&�+-'"39+1&!#
+-5,),+- ".(]X�!2> 8G��$&!34&�p�2-&!GT+-5\#%'% 82-34&j]X�!2> 8G��$&!34&�pY2> "���
HF7!39C>2-A9�$&('DO<vV��56+- 8:�7!A42>'%��'"���
�! "+-INA9�$:�34& E$����39�0�[E
613?�4, E[56+1A4A9+i)�34&�pw'"����34G��$2wG!7���'%+ � K�I���J F � � 1*K � � E[#%�D�
�-O p�O : �
!�W ; E[7!#%�$G@2-A4#%+B34&V2wz�Q�56+- 8:�7!A42>'"39+1&TIF; � W K 	A@K��>;/ D ��� ���	� : W�T ; O��������! "+>]
�J+1#%�$G@C>2> 8342>'"39+1&!2-AL56+- 8:�7!A42>'"39+1&=/0+1&!#"34#%'"#<+-5<dr2(eg2RC>2> 8342>'"39+1&!2-AL�
HF7!2>'"39+1&=)��!34/8�=34#
'"���<),�$2>.R56+- 8: +-5L'"���<�
HF7!34A439I! 8347!: /0+1&!G!39'"39+1&!#DEN2-&!G�d6IJe�2�C>2> 8342>'"39+1&!2-As34&��
HF7!2-A439'X;
'"�!2>'W2-/D/0+17!&('"#\56+- \'"���
39 " "�DC-�D 8#"39IN34A439'X;�+-5|'"�����NA42-#%'"34/�G��D56+- 8:�2>'"39+1&MEj/0+1&('% "+1A4A9�$G����D "�
IF;�2g 82>'%��+-5M�NA42-#%'"34/W:�7!A9'"39�NA439�D �	 OL������34&!G��D�J�$&!G��$&('ZC>2> 8342>INA9�$#�+-5J'"����56+- 8:�7!A42>'"39+1&
2> "�,'"���H�N�$A4G!#s+-5NG!34#%�NA42-/0�$:��$&('"#  +�  d�� !�
 es2-&!G<+-5!�NA42-#%'"34/H:�7!A9'"39�NA439�D ��	 � �	 d�� !�
 e8E
)����D "� ��34#�2�C-�$/0'%+- 
+-5�'"����#%�N2-/0��/0+F+- 8G!34&!2>'%�$#�+-5L2�:�2>'%�D 8342-As�J+134&('�2-&!G 
 #%'"2-&!G!#
56+- �'"34:��-O

vV�\IJ�Dp134&g)�39'"�g "�$/D2-A4A434&�p�'"���\/0+1&!#%'"39'"7�'"39C-�, "�$A42>'"39+1&!#|56+- Z'"���H�$A42-#%'"34/`]��NA42-#%'"34/H:�2�]
'%�D 8342-A�EF2-&!G�#%�D'%'"34&�pg'"���� "�$A9�DC>2-&('H&�+-'"2>'"39+1&!#DOL�����$&ME1'"����C>2> 8342>'"39+1&!2-A�56+- 8:�7!A42>'"39+1&�+-5
'"���� "�$A42>'%�$GqQ^a,z�Sm34#�p139C-�$&q2-&!GT2�'"34:��0]X#%'%�D� 
 � V 
 B 
 � �! "+-INA9�$: 34#�G��0��&��$GMO��Z3�]
&!2-A4A9;-Ej7!&!G��D W2>�!�! "+-�! 8342>'%��/0+1&!G!39'"39+1&!#DEF'"�����0t�34#%'%�$&!/0�g2-&!G�7!&!3�HF7��$&��$#"#H+-5[#%+1A47�'"39+1&!#
'%+�'"���<34&!/0 "�$:��$&('"2-AJ�! "+-INA9�$: 34#W�$#%'"2>INA434#"���$GMO

J , 	�, 	 �1�1���139-M,;����39:��4����E$���D���C���D=�, ��,;:�35��������E

vV�V2> "�V/0+1&!/0�D 8&��$G~)�39'"��'"���q�$A42-#%'"34/`]��NA42-#%'"34/>ESHF7!2-#"3�]X#%'"2>'"34/qG��D56+- 8:�2>'"39+1&��! "+j/0�$#"#
+-5W2B#%+1A434GTIJ+jG�;-O�������IJ+jG�;-Es34&V39'"#g7!&!G��D56+- 8:��$GV#%'"2>'%�-E�/0+- " "�$#%�J+1&!G!#�'%+q2-&V+-�J�$&
IJ+17!&!G��$GwG�+1:�2-34& ^ D �)( d 
 j %1e\)�39'"�B#"7��Y/D39�$&('"A9;�#":�+F+-'"�BIJ+17!&!G!2> ";��=)��!34/8�
/0+1&!#"34#%'"#�+-5
'X),+�:�7�'"7!2-A4A9;�G!34#6�%+134&('��N2> "'"#�� � 2-&!G	��
!EW3�OH�-O�� � � ��
 ��
�2-&!G
� ��� ��
 ��� O*vV��)�34A4A[/0+1&!#"34G��D 
'"����/D2-#%��'"�!2>'
'"����IJ+jG�;R34#
#"7��!�J+- "'%�$Gq+1&V2w#%�D'
� � )�39'"�}�J+1#"39'"39C-�q:��$2-#"7� "�-E�3�O �-O�:��$2-#�� � � #jOx{|�D'  � d1+ 
id��,e ! s�s�s ! + ( d��He%e8EI � I�d��He<2-&!G J �1J d��He<G��$&�+-'%��'"����G!34#%�NA42-/0�$:��$&('�C-�$/0'%+- $E�d�n\2-7!/8�(;!e�#%'% "�$#"#
2-&!G=dr#":�2-A4A6eH#%'% 82-34&w'%�$&!#%+- 8#DE� "�$#%�J�$/0'"39C-�$A9;-EN2>'�2�:�2>'%�D 8342-AJ�J+134&(' � # �^ � ^ 
 �LO

�����g#%;j#%'%�$: +-5Z'"���<A9+j/D2-A|�
HF7!34A439I! 8347!:��
HF7!2>'"39+1&!#W+-5Z'"���gIJ+jG�;-E!#"7�Ij�%�$/0'%�$GB'%+�2
C-+1A47!:�34/�56+- 8/0�gC-�$/0'%+- ��\E! "�$2-G!#

G!39C I ��� � F 34& ^_s d %FO��ie



%�! � V�� S � Q �W"'I�� ���?" �WS ��X�I�" � 
 ���LKAM �?O

{|�D'�'"���g56+1A4A9+i)�34&�p*/0+1&!G!39'"39+1&!#\IJ�
�! "�$#"/0 839IJ�$GY+1&w'"���gIJ+17!&!G!2> "; � +� F +1& � � ! d %FO !1e
I � ��� +1& ��
 ! d %FO %1e

)����D "� � 2-&!G � 2> "�g'"���
p139C-�$&B'% 82-/0'"39+1&wC-�$/0'%+- �2-&!Gw+17�'X)\2> 8GR7!&!39'W&�+- 8:�2-AJ'%+ �LO
f &!G��D �'"���g2-#"#"7!:��!'"39+1&�+-5�#":�2-A4AJ#%'% 82-34&w),�<�!2$C-�

J � J d  e � �

!
� p  �md p  e ��� s d %FO UFe

cR+- "�D+iC-�D $EM56+- �2�A434&��$2> ��$A42-#%'"34/<:�2>'%�D 8342-As'"����/0+1&!#%'"39'"7�'"39C-�<�
HF7!2>'"39+1&!#�'"2>.-�*'"���
56+- 8: +-5Zh�+F+-.-�OG #�A42$)

I � 6*: J*;=! d %FO W1e
)����D "�
'"���
�$A42-#%'"34/D39'X;�'%�$&!#%+- 6 �J+1#"#%�$#"#%�$#W'"���<7!#"7!2-AJ�! "+-�J�D "'"39�$#,+-5�#%;j:�:��D'% ";

2 � , ���b��2 ,r� ���8��2 � , � �_��2���� � , � j 
 ! � !
	8! � j % !
2-&!G 6 34#W7!&!3956+- 8:�A9;��J+134&('X)�34#%�
#%'"2>INA9�
)�39'"��IJ+17!&!G��$G��$&('% 839�$# : �$#4T ; E!'"�!2>'�34#DE�'"���D "�
�0t�34#%'�/0+1&!#%'"2-&('"# 	�� � #�2-&!G 	�
� !  #"7!/8�w'"�!2>'

� 9 6l: � ; 7 	�� @ � @ m ! � � # 
����
:�2�t� g , g � g �

�
2 � , ���

�
� ! 	�
� s d %FO I1e

��+- �2�A434&��$2> �34#%+-'% "+-�N34/��$A42-#%'"34/g:�2>'%�D 8342-A
6 � !���� ��	 
 % 
 d %FO &-e

2-&!Gw�
HF7!2>'"39+1&=d %FO W1eW#"34:��NA43��N�$#H'%+
I � !�� J ��	!d6'% J e 
 d %FO T1e

)����D "���x2-&!G 	?2> "�V{s2-:��OG #B/0+1&!#%'"2-&('"#w+-5�'"���V:�2>'%�D 8342-A�E�2-&!G��B2-&!G 
 G��$&�+-'%�
'"���w7!&!39'�'%�$&!#%+- 8#*+-5�56+17� "'"��2-&!G�#%�$/0+1&!G?+- 8G��D $EL)�39'"��'"���w/0+1:��J+1&��$&('"#Bd��-e � , �����
d�� � � � , � ��� � � � , � e � !�2-&!G=d 
 e � ,_� � � , dr�
 "+1&��$/".-�D 5G #�G��$A9'"2(e8O

n,+1&j��&!34&�pT+17� 8#%�$A9C-�$#�'%+=#":�2-A4AWG��D56+- 8:�2>'"39+1&!#�),�q:�2$;?#%�NA439'*'"���w'%+-'"2-A�#%'% 82-34&
'%�$&!#%+- �34&('%+�2-&w�$A42-#%'"34/ J�� 2-&!GB2��NA42-#%'"34/ J \ �N2> "'�#%+�'"�!2>'

J � J � � J \ s d %FO  1e
Q^&='"���Y/D2-#%�w7!&!G��D �/0+1&!#"34G��D 82>'"39+1&@'"���Y�$A42-#%'"34/��N2> "'<+-5�'"���Y'%+-'"2-A\#%'% 82-34&@'%�$&!#%+- �34#
 "�$A42>'%�$Gw'%+�'"���<#%'% "�$#"#W'%�$&!#%+- �IF;�h�+F+-.-�OG #�A42$)gE

I � 6*: J 3 J \ ; d %FO��$#(e



� & ��Q �#S �	�����#" K ��� 
 ��� �T& ����� � � �W" � ��� ��� 
 %�%

)����D "�$2-#W'"���g�NA42-#%'"34/��N2> "'�34#

J \ � J \ d 
 e�� � a� �J \ d��Ne\G�� d %FO����ie

34&�)��!34/8� �J \ 34#\p-+iC-�D 8&��$GRIF;�2-&B34&!/0 "�$:��$&('"2-A�RN+i)  87!A9�-O
Q^&�'"���
'"���D+- ";Y+-5[�NA42-#%'"34/SRN+i)�39'W34#\�0tj�J�$G!39�$&('\'%+�7!#%�
'"���g/0+1&!/0�D�!'�+-5s'"��� )'� �W"LQ

X[& ��K ��� ��� S G��D�J�$&!G!34&�p�+1&B'"���<#%'% "�$#"#hI 2-&!GB2�5r2-:�34A9;�+-5�34&('%�D 8&!2-AMC>2> 8342>INA9�$#��?IF;
)��!34/8��'"���g#%'% 87!/0'"7� 82-AJ "�$2> " 82-&�p-�$:��$&('"#�34&�'"���</0+17� 8#%�
+-5['"���<G��D56+- 8:�2>'"39+1&��! "+j/0�$#"#
2> "�<2-/D/0+17!&('%�$GR56+- $E

S � S d I ! �He !
)�39'"� S #%�J�$/D3956;j34&�p�2* "�Dp139+1&�� 
Y34&w#%'% "�$#"#�#%�N2-/0�

� 
 � �\d�I ! �He # 
���� @	� @ S d�I ! �He j # � s d %FO��
!1e
�����g34&('%�D 839+- W+-5
� 
�G��0��&��$G�IF;Y'"���g#%'% 834/0'�34&��
HF7!2-A439'X;�34#W/D2-A4A9�$Gw'"��� �W" � 
 ���LKA� ��� � ���ME
)��!34A4#%'W�NA42-#%'"34/ RN+i)�34#�#%'"39�N7!A42>'%�$GB'%+Y+j/D/D7� �+1&!A9;�+1&R'"���6)'� �W"LQ 
Y&#��XL� K �*'"�!2>'�34#�'"���
IJ+17!&!G!2> ";�+-5�� 
�G��0��&��$G�IF; S � #jO

�����g2>�!�J�$2> 82-&!/0�
+-5[�NA42-#%'"34/�#%'% 82-34&!#, "�$&!G��D 8#\'"���g2-&!2-A9;j#"34#\+-5Z2-&��$A42-#%'"34/`]��NA42-#%'"34/
IJ+jG�;�&�+1&!A434&��$2> $E,�DC-�$&�7!&!G��D �'"���q2-#"#"7!:��!'"39+1&?+-5gA434&��$2> �.j34&��$:�2>'"34/D2-AW "�$A42>'"39+1&!#DO
h��$&!/0�-EH2-A4#%+q34&='"��� HF7!2-#"3�]X#%'"2>'"34/Y/D2-#%�-EL'"����#%'"2>'%��+-5W'"���YIJ+jG�;V34#�2R5r7!&!/0'"39+1&�&�+-'
+1&!A9;@+-5��NA42-/0��� # �^�IN7�'*2-A4#%+T+-5�2T'"34:��0]XA439.-�Y�N2> 82-:��D'%�D 
)# : # !
�h;=! d � !  e8E
)��!34/8��),�
/D2-A4A�2 I�� � K �	
 
 ���(S �iOL�������! "+j/0�$#"#H'"34:��� "�$/0+- 8G!#H'"����#%�
HF7��$&!/0��+-5|�DC-�$&('"#
34&�'"���<G��D56+- 8:�2>'"39+1&��! "+j/0�$#"#�2-&!Gw'"���D "�DIF;w�(;j#%'%�D "�$#"34#W�
�J�$/0'"#�drG!34#"#"39�N2>'"39+1&�e8O

����� RN+i)� 87!A9�w "�$A42>'%�$#�'"���R 82>'%�R+-5g/8�!2-&�p-�R+-5
�NA42-#%'"34/B#%'% 82-34&?'%+�'"���B 82>'%�q+-5
/8�!2-&�p-��+-5s#%'% "�$#"#DEj2-&!GY34&�'"����/D2-#%��+-5s2-#"#%+j/D342>'"39C-���NA42-#%'"34/D39'X;�39',:�2$;�IJ��2-#"#"7!:��$G�34&
'"���g56+- 8:

�J \ � �	 � S� I d %FO��
%1e

)����D "� �	 34#H'"���� 82>'%��+-5s2-&�7!&!#%�J�$/D3��N�$G�#"/D2-A42> \5r7!&!/0'"39+1&�)��!34/8�Y/D2-&!&�+-',IJ��&��Dp12>'"39C-�
34&g+- 8G��D Z'%+�'"2>.-��2-/D/0+17!&('Z+-5!'"���\39 " "�DC-�D 8#"39INA9�L/8�!2> 82-/0'%�D �+-5!'"���,�NA42-#%'"34/HG��D56+- 8:�2>'"39+1&MO

l\',2-&(;�'"34:�� 
 34&��DC-�D ";�:�2>'%�D 8342-A!�J+134&(' � # �^?'"����56+1A4A9+i)�34&�p��J+1#"#"39IN34A439'"39�$#[:�2$;
IJ�gG!34#%'"34&�p17!34#"���$G��

S !># '"���$& �	 � # � �$A42-#%'"34/
#%'"2>'%�
S � # 2-&!G �	 � # � �NA42-#%'"34/�#%'"2>'%���,&��$7�'% 82-AMA9+12-G!34&�p
S � # 2-&!G �	 � # � �NA42-#%'"34/�#%'"2>'%���H�NA42-#%'"34/�A9+12-G!34&�p

d %FO�� UFe

���F7!#DEZ'"���Y�! "+j/0�$#"#�d6+- �A9+12-G!34&�pFe
34#<'%�D 8:��$G I�" � 
 ���LK$E�395W39'*34#<2-/D/0+1:��N2-&!39�$G�IF;=2-&
34&!/0 "�$:��$&('W+-5[�NA42-#%'"34/
#%'% 82-34&MEj+-'"���D ")�34#%�g39'�34# �W" � 
 ���LK$O



%�U � V�� S � Q �W"'I�� ���?" �WS ��X�I�" � 
 ���LKAM �?O

l�#
/D2-&V�$2-#"34A9;BIJ��#%�D�$&ME|'"���* "�$A42>'"39+1&!#�d %FO�� UFe
/D2-&VIJ��)� 839'%'%�$&T�
HF7!39C>2-A9�$&('"A9;R2-#
'"���</0+1:��NA9�$:��$&('"2> 839'X;�/0+1&!G!39'"39+1&!#

S j # 2-&!G �	 7># 2-&!G S �	 � # ! d %FO��
W1e
)��!34/8�=34&=/0+1&��"7!&!/0'"39+1&@)�39'"�@�
HF7!2>'"39+1&�d %FO��
%1e�/0+1&!#%'"39'"7�'%��'"����C-�D ";=/8�!2> 82-/0'%�D 834#%'"34/
A9+12-G!34&�p�
�7!&!A9+12-G!34&�p*/0 839'%�D 8342�+-5Z'"���
'"���D+- ";�+-5[�NA42-#%'"34/�RN+i)gO

cq2-&(;� "�$#%�$2> 8/8���$#�#"7��!�NA9�$:��$&('gd %FO��
W1e\IF;Y'"���<#%+>]X/D2-A4A9�$G
	 �%$ � � � � � $�	 ) 	 �%$�

� � �	�%$
�S �	 � # s d %FO��
I1e

)��!34/8�w34# 
 � � � 	 � �� "�$G!7!&!G!2-&('\IJ�$/D2-7!#%�g'"���
56+1A4A9+i)�34&�p�#%'"2>'%�$:��$&('���+1A4G!#DO
KL���96 �9E��D��������J , 	�, ��� � ��� � 

�&$1/�� ( $ ��� � 

�&$1/ 	 �%$�

� � �	�%$ � ��� ��� #�$ ��� � � ) � � � 	 �%$ � � � -
� � $�	 ) 	 �%$�

� � �	�%$ ��� ����� $ �
KL�����9^�, {|�D' S d 
 e ! #�2>'�p139C-�$&~'"34:�� 
 E�'"���$& �S d 
 e�34#Y&�+-'Y "�$#%'% 834/0'%�$G�IN7�'

IF;�d %�s��
W1e ��),���!2$C-� �	 � #jEL#%+?d %FO��
I1e�34#<#"2>'"34#^�N�$GMORQ�5 S d 
 e � #jE�'"���D "�Y2> "�Y'X),+
/D2-#%�$# ��dr36e �S d 
 e � #jE�#%+Bd %FO��
I1eH56+1A4A9+i)�#H'% 839Cj342-A4A9;*2-&!GMEMdr3436e �S d 
 e !7#�)��!34/8�YA9�$2-G!#H'%+
S d 
 � G 
 e � S d 
 e � �S d 
 e\G 
 !>#jEN#%+�2>p12-34&BIF;Vd %�s��
W1e �g),�<2> " 839C-�g2>'�d %FO��
I1e8O

❏
������2>IJ+iC-��+-IN#%�D "C>2>'"39+1&�#"��+i)�#L'"�!2>'H'"����A9+12-G!34&�p�
�7!&!A9+12-G!34&�p
/0+1&!G!39'"39+1&!#�d %FO��
W1e

/0+1:��NA9�D'%�$A9;R/0+1&('% "+1A�'"�����NA42-#%'"34/LRN+i)x�! "+j/0�$#"#�+-5,2-&q�$A42-#%'"34/`]��NA42-#%'"34/�:�2>'%�D 8342-A�OgvV�
7!#%��d %FO��
W1e\2-#\+17� W�J+134&('H+-5ZG��D�N2> "'"7� "��56+- W'"����z�QH56+- 8:�7!A42>'"39+1&�'%+�IJ��p139C-�$&�IJ�$A9+i)gO

�����L�! "�$/D34#%�L)\2$;<34&
)��!34/8�
'"���H;j39�$A4G
5r7!&!/0'"39+1&g/8�!2-&�p-�$#[G!7� 834&�pW'"���HG��D56+- 8:�2>'"39+1&
�! "+j/0�$#"#Y34#Y2�/0+1:��NA9�0t�34#"#"7��-O���+- w'"�!34#�:�+jG��$A��! "+-INA9�$: ),�T2-G�+-�!'Y'"���Th�7�IJ�D �
C-+1&Rcq34#%�$#W;j39�$A4G�/0 839'%�D 839+1&w)�39'"�w34#%+-'% "+-�N34/��!2> 8G��$&!34&�p

S � S d�I ! �He�� S d�I ! J \ e �	� d�I�e 3 W d�
 \ e d %FO���&-e
)����D "�

� d�I�e �
� % � m drG��DC I�e �
� %! @ G��DC I @ ! d %FO��
T1e

W d�
 \ d 
 e%e � W � � a� �
 \ d��Ne\G���� ! d %FO��
 1e

)�39'"��G��DC I � I 3 
� d6'% bI�e 
 IJ�$34&�p*'"���
G��DCj342>'%+- 834/��N2> "'W+-5s'"���g#%'% "�$#"#\'%�$&!#%+- $E!2-&!G
�
=\�G��$&�+-'"34&�p�'"���
 82>'%�g+-5Z�
�J�$/0'"39C-�<�NA42-#%'"34/�#%'% 82-34&

�
 \ �
� !% @ �J \ @ s d %FO !@#(e

cq2>.j34&�p�7!#%�
+-5Z'"��� RN+i)� 87!A9��d %FO��
%1e�2-&!GwG��0��&!39'"39+1&Vd %FO !@#(eW),�g+-I!'"2-34&

�
 \ � �	 s d %FO !;�ie



� & ��Q �#S �	�����#" K ��� 
 ��� �T& ����� � � �W" � ��� ��� 
 %�W

h��$&!/0�g'"���g5r7!&!/0'"39+1& W /D2-&wIJ�
�0tj�! "�$#"#%�$GR2-#�2�5r7!&!/0'"39+1&w+-5Z'"���
�NA42-#%'"34/
:�7!A9'"39�NA439�D $E
W � W d 	 d 
 e%e8E�2-&!Gw),�g34:��J+1#%��+1&R39'W'"���
56+1A4A9+i)�34&�p�/0+1&!G!39'"39+1&!#

W d0#(e � A � ! W 
 � � W d 	 e� 	 7># ! d %FO !�!1e

)����D "� A � � #�34#\'"���g34&!39'"342-A�;j39�$A4Gw#%'% "�$#"#W'"2>.-�$&R56 "+1: 2�7!&!342�t�342-A�'%�$&!#"39+1&w'%�$#%'DO
f �J+1&w#"7�IN#%'"39'"7�'"34&�pRI 2-/D/0+- 8G!34&�p�'%+��
HF7!2>'"39+1&=d %FO��$#(eW34&('%+��
HF7!2>'"39+1&=d %FO���&-e\),�

/D2-&�+-I!'"2-34&<'"���,;j39�$A4G</0+1&!G!39'"39+1&ME>���D "�$2>56'%�D �G��$&�+-'%�$G<IF;*��E��0tj�! "�$#"#%�$G�34&g'"���\#%'% 82-34&!#
J 2-&!G J \ E

S d 6l: J 3 J \ ;=! J \ e�����d Jl! J \ e ��� d J ! J \ e 3 W d�
 \ e d %FO !�%1e

)�39'"�
� d Jl! J \ e � � d 6l: J 3 J \ ; e8s d %FO !�UFe

{|�D'�� !�� # 
���� G��$&�+-'%�T'"��� G &�+- 8:�2-A4#�GH'%+�'"���T#"7� "5r2-/0�$#YG��0��&��$G�IF;}'"���
5r7!&!/0'"39+1&!# � 2-&!G � Ej "�$#%�J�$/0'"39C-�$A9;-E

� � � �� J ! � � � �� I ! d %FO !�W1e

'"���$&wIF;Vd %FO !�UFe
� � 6 V 
 : � ;=! d %FO !�I1e

)����D "� 6 V 
 34#
'"����34&(C-�D 8#%��+-5\'"�����$A42-#%'"34/D39'X;T'%�$&!#%+- 6 # 	�
 ��� 
 ��O�Q^&V�N2> "'"34/D7!A42> $E
56+- �'"���<34#%+-'% "+-�N34/�:�2>'%�D 8342-A|2-&!Gw'"���gh�7�IJ�D �(C-+1&Bcq34#%�$#W;j39�$A4G�5r7!&!/0'"39+1&�),�<�!2$C-�

� �	� I�� G��DC J��
@ G��DC J�� @ s d %FO !4&-e

Q^&w'"���g#%�
HF7��$AM),�<#"�!2-A4AM&��D�$Gw'"���
56+1A4A9+i)�34&�p�34&��
HF7!2-A439'X;
� 9 6 V 
 : � ; j 	�
l! # ! 	�
 !  ! d %FO !�T1e

)��!34/8�w34#�#"2>'"34#^�N�$Gw34&�Cj39�D) +-5Wd %FO I1eW2-&!G=d %FO !4&-e8O
�Z34&!2-A4A9;�'"��� RN+i)  87!A9��d %FO��
%1eW2-&!Gw'"���g/0+1&!G!39'"39+1&!#gd %FO��
W1e�/D2-&BIJ�� "�D)� 839'%'%�$&B2-#

�J \ � �	 � � �	 6 V 
 : � ;C! d %FO !� 1e
� j # �	 7># � � �	 � # s d %FO %@#(e

Uj7!:�:�34&�p�7��|E-),�\�$:��N�!2-#"39KD�,'"�!2>'Z'"���\ "�$A42>'"39+1&!#[�! "�$#%�$&('%�$G�2>IJ+iC-��G��$#"/0 839IJ�H'"���
 "�$#%�J+1&!#%�H2>'Z'"���,A9�DC-�$A(+-5N2�p-�$&��D 834/,:�2>'%�D 8342-A(�J+134&('|+-5!2-&��$A42-#%'"34/`]��NA42-#%'"34/L/0+1&('"34&F7!7!:wO
�����$#%�Y "�
HF7!39 "�$:��$&('"#<)�34A4ALIJ�Y56+- 8:�7!A42>'%�$G�56+- *'"���YIJ+jG�;@2-#�2R)���+1A9��34&='"���w&��0tj'
#%�$/0'"39+1&MO



%�I � V�� S � Q �W"'I�� ���?" �WS ��X�I�" � 
 ���LKAM �?O

J , 	�,D' �L3?�@��35��������39: �0��,BAC��39:0�D�QP7^_�9�@- �1:�35�������
Q^&B'"�!34#�#%�$/0'"39+1&B+17� �2-34: 34#W'%+�G��DC-�$A9+-�T2�),�$2>.w56+- 8:�7!A42>'"39+1&B+-5�'"���g�$A42-#%'"34/`]��NA42-#%'"34/
IJ+17!&!G!2> ";�C>2-A47��L�! "+-INA9�$:wE�2-#[G��0��&��$G
IF;�'"���L�
HF7!34A439I! 8347!:~/0+1&!G!39'"39+1&!#Hd %FO��ie|2-&!Gg'"���
�NA42-#%'"34/ RN+i)�/0+1&!G!39'"39+1&!#�d %FO %@#(e8OH������/0 87!/D342-A��J+134&('�34&�+17� L5r7� "'"���D L/0+1&!#"34G��D 82>'"39+1&�34#
'"���<�
HF7!39C>2-A9�$&!/0�g)��!34/8�w�0t�34#%'"#�IJ�D'X),�D�$&q2�/0+1:��NA9�$:��$&('"2> 839'X;w�! "+-INA9�$: 2-&!GR2�/DA42-#"#
+-5ZC>2> 8342>'"39+1&!2-AM34&��
HF7!2-A439'"39�$#,)��!34/8�w34#\56+- 8:�7!A42>'%�$GB2-#�{|�$:�:�2 !FO %FO

vV��IJ�Dp134&q)�39'"�V2w),�$2>.T56+- 8:�+-5\'"�����
HF7!34A439I! 8347!: /0+1&!G!39'"39+1&!#DO�{|�D'�� IJ��'"���
#%�D'�+-5Z2-A4AM.j34&��$:�2>'"34/D2-A4A9;�2-G!:�34#"#"39INA9��G!34#%�NA42-/0�$:��$&('"#\+-5Z'"���
IJ+jG�;-E

� ��'�� # k 
 d�^ ! � ( e @ � @ ��� � F 34&w'"���g#%�$&!#%�
+-5Z'% 82-/0�$# * d %FO %;�ie

)����D "� k 
 d�^ ! �)( e<34#<'"���w7!#"7!2-AWUF+-IJ+1A9�DC@#%�N2-/0�-OVvV�w "�$:�2> ".@'"�!2>'*'"���w��+1:�+-p-�0]
&��D+17!#</0+1&!G!39'"39+1&!#g56+- <'"���YG!34#%�NA42-/0�$:��$&('gC-�$/0'%+- �+1&@'"����IJ+17!&!G!2> ";T2> "��'"2>.-�$&�56+- 
/0+1&(C-�$&!39�$&!/0�-EN'"�!34#W34#W/0+1:�:�+1&!A9;�7!#%�$GB/05�O : !@#�EC�
I4& ; O

�����w),�$2>.�56+- 8:�7!A42>'"39+1&�+-5�'"���w�
HF7!34A439I! 8347!:�/0+1&!G!39'"39+1& d %FO��ie*56+- �'"���B/D2-#%�B+-5
A434&��$2> W�$A42-#%'"34/D39'X;-EN3�O �-O J � J�� E!:�2$;�IJ�
56+- 8:�7!A42>'%�$GB2-#W56+1A4A9+i)�# �

�Z34&!G  # ��#"7!/8�w'"�!2>'
� d  h!�� e �	� d � e 56+- �2-A4A � # �?s d %FO %�!1e

������IN34A434&��$2> L56+- 8: � �	� @
� B � 2-&!G�'"���
A434&��$2> H56+- 8: � # �F=iE�3�O �-O � �	� B � E
2> "�<G��0��&��$G�IF;

� d  h!�� e � � � J d � e 9 6l: J d  e ; G�� � � � p � 9 6l: p  h; G�� ! d %FO %�%1e

� d � e � � � � 9 � G�� � � ��� � � 9 � G�
Cs d %FO %�UFe

a,;}:�2>.j34&�p=7!#%�B+-5
'"���R#%�NA439'Rd %FO  1e8E�),�q/D2-&��0tj�! "�$#"#�'"���R),�$2>.?56+- 8: +-5
'"���
�
HF7!34A439I! 8347!:�/0+1&!G!39'"39+1&@d %FO��ieW2-#

� d  3!�� e 3 `Zd J \ !�� e �	� d � e 56+- �2-A4A � # � d %FO %�W1e
)����D "�

`Zd J \ !�� e � � � J d � e 9 6l: J \ ; G��]s d %FO %�I1e

{|�D'�� #%'"2-&!Gw56+- �'"���</DA9+1#%�$GB/0+1&(C-�0tB�J+1#"39'"39C-�
/0+1&��<34&&� m d�^�e8EN3�O �-O
� ��� + # � m d�^�e @ / + !�2 5U7># � 2 7>#�34&&� m d�^�e�� ! d %FO %4&-e

)����D "� / � !"� 5\G��$&�+-'%�$#�'"���<34&!&��D \�! "+jG!7!/0'W34&&� m d�^�e8EN3�O �-O�56+- A+ ! 2)# � m d�^�e

/ + !�2 5 � � � +Zd��He 2 d��,e\G��]s



� ����� � ��� ���!�#"J� ���%$'&��#"(� �*) X��Y��S,&?" � ��� ��� %4&

b�+i)gE-IF;gCj39 "'"7��L+-5N{|�$:�:�2 !FO %FE-),�\/D2-&�)� 839'%�H'"���,/0+1:��NA9�$:��$&('"2> 839'X;</0+1&!G!39'"39+1&!#
d %FO %@#(e�34&�'"���
),�$2>.w56+- 8: 2-#�'"���g56+1A4A9+i)�34&�p�C>2> 8342>'"39+1&!2-A|34&��
HF7!2-A439'X;

�	 # � � 3 ��� J d  e ! J \ d  h! �	�� !�� 3 �	�� 7># 56+- �2-A4A � # �ls d %FO %�T1e

������),�$2>.�#%�D'%'"34&�pT+-5�'"�����$A42-#%'%+-�NA42-#%'"34/YQ^a,z�S d %FO��ie8Egd %FO !� 1e8E
d %FO %@#(e�:�2$;=IJ�
56+- 8:�7!A42>'%�$GB34&�'"���
56+1A4A9+i)�34&�p�:�2-&!&��D $O

�Z34&!G�'"���
�N2-39 �d  h! �	 e # k 
 d : # !
�h;=! ��eN@ k 
� d : # !
�h;=! �@eW#"7!/8�w'"�!2>'
� d  3!�� e 3 `	� J \ d  h! �	 e !�� � � � d � e � � # �

� 3 ��� J d  e ! J \ d  3! �	 e � !�� 3 �	�� 7 # �
� # �
d %FO %� 1e

)�39'"�MEj56+- � # ^m2-&!G��!tj�$G 
 # d0# !
�h; E

J \ d  h! �	 e � � a
a��
�	 d�� ! �Ne 6 V 
 : � d  d�� ! �Ne%e ; G�� s d %FO U4#(e

���F7!#DE-+17� L�$A42-#%'%+-�NA42-#%'"34/WG��D56+- 8:�2>'"39+1&*�! "+j/0�$#"#L34#Zp-+iC-�D 8&��$G�IF;�'"����#%;j#%'%�$:x'"�!2>'
/0+1&!#"34#%'"#�+-5,2YC>2> 8342>'"39+1&!2-A[�
HF7!2-A439'X;�d %FO %� 1e�
<2-&!GT2YC>2> 8342>'"39+1&!2-AZ34&��
HF7!2-A439'X;=d %FO %� 1e m OQ^&B'"����A42-&�p17!2>p-�<+-5L:��$/8�!2-&!34/D#�'"���<C>2> 8342>'"39+1&!2-AM�
HF7!2-A439'X;B2-#"#"7� "�$#�'"���<�
HF7!34A439I! 8347!:
+-5J'"����IJ+jG�;�G!7� 834&�p�'"�����! "+j/0�$#"#DE()����D "�$2-#�'"����C>2> 8342>'"39+1&!2-A!34&��
HF7!2-A439'X;�/0+1&('% "+1A4#H'"���
G��DC-�$A9+-�N:��$&('s+-5!2-G!:�34#"#"39INA9�Z�NA42-#%'"34/L#%'% 82-34&!#|)�39'"�!34&�'"���HIJ+jG�;�2-&!G<:�2$;gIJ�L "�Dp12> 8G��$G
2-#�2�),�$2>.w56+- 8:�7!A42>'"39+1&w+-5Z'"���</0+1&!#"34#%'%�$&!/0;�/0+1&!G!39'"39+1&MOHb�+-'"34/0�<'"�!2>'�2-A9'"��+17�p1�B'"���
C>2> 8342>'"39+1&!2-AZ34&��
HF7!2-A439'X;�d %FO %� 1e
/0+1&('"2-34&!#� 82>'%�$#DEs39'
G!3 �J�D 8#�56 "+1:�/DA42-#"#"34/D2-A[�N2> 82>IJ+1A434/
34&��
HF7!2-A439'"39�$# : !4& ; O��� "+1: '"���T/0+1:��N7�'"2>'"39+1&!2-A�Cj39�D)��J+134&('DEW34&}+- 8G��D �'%+�#%+1A9C-�q'"���
#%;j#%'%�$: d %FO %� 1eg�
�J�$/0'"39C-�$A9;@34&V�! 82-/0'"34/D2-AL�! "+-INA9�$:�#�),�Y�!2$C-��'%+R�$:��NA9+i;V&F7!:��D 834/D2-A
'%�$/8�!&!3�HF7��$#WIN2-#%�$Gw+1&B2>�!�! "+$t�34:�2>'"39+1&!#W34&w#%�N2-/0�<2-&!Gw'"34:��-O

{|�D'R7!#B/0+1&!#"34G��D w'"���=34&!/0 "�$:��$&('"2-A��! "+-INA9�$: 34&�'"34:��-E
2>�!�NA9;j34&�p?2-& 34:��NA434/D39'
34&('%�Dp- 82>'"39+1&m#"/8���$:��T.j&�+i)�&�2-#�'"��� KW� � K[V'� ���:R &%IE�#"�� �Y��� ��V'SwO�v�39'"�!34&~2�'X;F�N34/D2-A
'"34:��0]X#%'%�D� 
 � V 
8B 
 � '"���
#%'"2>'%�
+-5[2�IJ+jG�;�2>'\'"34:�� 
"� 
 � V 
 # d0# !
� e,34#,p139C-�$&�2-&!G
'"����'"2-#%.R34#�'%+�G��D'%�D 8:�34&���39'"#�#%'"2>'%�*2>'�'"34:�� 
 � 
 � # d 
 � V 
 !
�h; O�vV�*#"�!2-A4AsG��$&�+-'%�
'"��� HF7!2-&('"39'"39�$#[2>'�2��!tj�$G 
"� 
 � )�39'"�<'"���\#"7�IN#"/0 839�!']��E>'"�F7!#[�-O p�O  � �  d 
 � !�� es34#[25r7!&!/0'"39+1&�+1&!A9;*+-5|'"����#%�N2-/0��C>2> 8342>INA9� �\O�a,; n ),��#"�!2-A4ANG��$&�+-'%��2g��&!39'%��34&!/0 "�$:��$&('
+-�J�D 82>'%+- $E!�-O p�O

 � �  � V 
 � n  � ! d %FO U?�ie
	 � � 	 � V 
 � n 	 � s d %FO UO!1e



%�T � V�� S � Q �W"'I�� ���?" �WS ��X�I�" � 
 ���LKAM �?O

��������&!39'%�
34&!/0 "�$:��$&('W+-5Z'"���
5r7!&!/0'"39+1& ��d J d  � e ! J \ � e\/D2-&BIJ���0tj�! "�$#"#%�$GB2-#

n � � � � �� J������� a��8a��
9 d n J � 3 n J \ � e � � W� 	 ���� a��8a��

n 	 �

� � d  � e 9 J d n  � e 3�� � d  � e 9 6 V 
 : � d  � e ; � W 
�	� n 	 � s d %FO UO%1e

������34&!/0 "�$:��$&('"2-AN�! "+-INA9�$:x56+- \'"����#%;j#%'%�$:�d %FO %� 1eH2>','"34:�� 
"� 
 � '"2>.-�$#W7��Y'"���56+- 8:
�Z34&!G�'"���
�N2-39 <d n  � ! n 	 � e # � @ � #"7!/8�w'"�!2>'

� d n  � !�� e 3 `Zd n 	 � 6 V 
 : � � ;=!�� e �	� ��g � V 
$d � e
 3 � � V 
 3 � � 9 J d n  � e � � � � 9 6 V 
 : � � ; � W 
� � n 	 � !�� 3 n 	 ��� 7>#

56+- �2-A4A�d �N! � e # � @ �ls
d %FO U�UFe

Q^&�d %FO U�UFe � � V 
Z34#s'"���,.j&�+i)�&�#%�N2-/0�WG!34#%'% 839IN7�'"39+1&�+-5!'"���,;j39�$A4Gg5r7!&!/0'"39+1&�2>'[�! "�DCj39+17!#'"34:��gA9�DC-�$A 
"� 
 � V 
�2-&!G� ��g � V 
id � e �	� � d � e 3<� d  � V 
 !�� e �l`Zd J \ � V 
 !�� e s d %FO UOW1e

b�+-'%��'"�!2>'L'"����&�+- 8:�2-A � � � � d  � e�34#��DC>2-A47!2>'%�$G�2>'H'"����/D7� " "�$&('H#%'"2>'%��56 "+1:'"����G!34#%�NA42-/0�$:��$&('LC-�$/0'%+-  � )��!34/8��:�2>.-�$#,'"����z�Q�d %FO U�UFeH&�+1&!A434&��$2> $O[l�&�39'%�D 82>'"39C-�2-A9p-+- 839'"�!: 56+- 
#%+1A9Cj34&�p�'"����#%;j#%'%�$: d %FO U�UFe�2-&!GR "�$#"7!A9'"#�+-5H&F7!:��D 834/D2-As�0tj�J�D 834:��$&('"#
56+- g2�'%�$#%'
�! "+-INA9�$: 2> "��/0+1&('"2-34&��$GV34& :  @# ; O*h��D "��),��)�34#"�q+1&!A9;B'%+B:��$&('"39+1&T'"�!2>'
'"���
2-A9p-+- 839'"�!: /0+1&!#"34#%'"#\+-5s'"�����
HF7!34A439I! 8347!:x2-&!G�'"�����! "+��%�$/0'"39+1&w#%'%�D�|O�Q^&Y'"���g&��0tj'
#%�$/0'"39+1&Y),�
34&(C-�$#%'"39p12>'%��'"��� HF7��$#%'"39+1&�+-5|�0t�34#%'%�$&!/0�
2-&!GY7!&!3�HF7��$&��$#"#L+-5s#%+1A47�'"39+1&!#L'%+
'"���g�! "+-INA9�$:�d %FO U�UFe8O

J , 	�,�J 
�����E$��,;���4, 39�����1�1��AC��,;��,BE
E
Q^&Y'"�!34#\#%�$/0'"39+1&�),�g#"��+i)�'"�!2>'W'"����+-�J�D 82>'%+- 2 /0+- " "�$#%�J+1&!G!34&�pg'%+�'"����z�QH56+- 8:�7!A42�]
'"39+1&wd %FO U�UFe�34#[{s39�N#"/8�!39'%K\/0+1&('"34&F7�+17!#�2-&!G*#%'% "+1&�p1A9;<:�+1&�+-'%+1&��-OL�����$#%�,�! "+-�J�D "'"39�$#[+-5
2 p17!2> 82-&('%�D�$#�'"���
�0t�34#%'%�$&!/0�
+-5Z2�7!&!3�HF7���#%+1A47�'"39+1&�'%+�#%;j#%'%�$:od %FO U�UFe8O,Q^&�#%'"7!G�;j34&�p
'"�!34#SHF7��$#%'"39+1&R),�*#"34:��NA43956;�'"����&�+-'"2>'"39+1&!#�IF;B34&('% "+jG!7!/D34&�p�'"����56+1A4A9+i)�34&�p�#%�D'"#�2-&!G
�$A9�$:��$&('"#

; � � @�� ! � � � m d�^�e ! d %FO UOI1e

- � � @ � ! � D � ! d %FO UB&-e
+ �xd  3! 	 e ! 2 �xd �?! � e ! d %FO UOT1e



� � � 
 ���	��K � � ��Q & �'�L$'& �	���	
 
 %� 

)�39'"��'"���</0+- " "�$#%�J+1&!G!34&�p*&�+- 8: +-5 2)# ;�G��0��&��$G�IF;�
2

�
m� �

�
�

�
m � � �

�

�
m� s d %FO UO 1e

��+- �I! "�DCj39'X;�34&w&�+-'"2>'"39+1&B),�<G� "+-�w'"���g34&!G��0tY+-5Z'"34:�� �@2-&!Gw),�gG��$&�+-'%���
��� � � � d  � V 
 � n  � e ! n + � �xd n  � ! n 	 � e ! d %FO W@#(e

/ � ��g � V 
 !J2 5�� � ��g � V 
$d � e � / � � V 
 ! � 58s d %FO W;�ie

vV��34&('% "+jG!7!/0��'"���g+-�J�D 82>'%+- 2 �?; 3 B ;>=�IF;
/ 2 + !J2 5 � � d  3! � e 3��`Zd 	 !�� e 3�� d  3! � e � � d 	 !�� e d %FO W�!1e

)����D "�$34& � 34#W#"2-:��<2-#�34&@d %FO %�%1e8E �`q/0+- " "�$#%�J+1&!G!#\'%+qd %FO %�I1e�2-&!G�'"���g+-'"���D 8#�2> "�

� d  h!�� e � � � J d � e 9 6l: J d  e ; G�� � � � p � 9 6l: p  h; G�� ! d %FO W�%1e

�`Zd 	 !�� e � � � J d � e 9 ��� 	 G�� � � � p � 9 �	� 	 G�� ! d %FO W�UFe

� d  h! � e � � � �	� 9 J d  e � G�� � � � ��� 9 p  � G�� ! d %FO W�W1e

� d 	 ! � e � � � d �	� 9 6 V 
 : �	� ; � W 
 e 	 � G��]s d %FO W�I1e

Q�'�34#�34&('%�D "�$#%'"34&�p�'%+w&�+-'"34/0�*'"�!2>'�'"����A434&��$2> 839K$2>'"39+1&R2-&!GT34:��NA434/D39'W'"34:��*34&('%�Dp- 82>'"39+1&
�! "+j/0�$G!7� "��),��7!#%��A9�$2-GY'%+*2*#%;j:�:��D'% 834/��$A42-#%'"34/`]��NA42-#%'"34/�IJ+17!&!G!2> ";*C>2-A47����! "+-INA9�$:wO

v�39'"�w'"����2>IJ+iC-��&�+-'"2>'"39+1&!#�),�</D2-&B "�D)� 839'%�
'"���g�! "+-INA9�$:od %FO U�UFe�2-#�'"���gC>2> 8342�]
'"39+1&!2-A|34&��
HF7!2-A439'X; �
�Z34&!G n + � #.- #"7!/8�w'"�!2>'

/ 2 d n + � e !J2F3 n + � 587 / � ��g � V 
 !J243 n + � 5 �.2)#.- s d %FO W4&-e

vV��#"��+i) '"�!2>'�'"���
+-�J�D 82>'%+- 2 �J+1#"#%�$#"#%�$#�#%+1:��g7!#%�D5r7!AJ�! "+-�J�D "'"39�$#DO
� ,;-/-M3 J ,D'-, ��� � � � � � � � �
� 2 � � 	 � � � 	'� � �)( 	 �%$ � �&$ ( � (�� � � ��� � � � � � � � � � ��� � � ��� �
� � � � � �&" � 	 �%$ � � �%$ � 	 !  �.( 	'� � ��� �

�
2 2F3 2 +

�
��
 j 	

�
2F3 +

�
� s d %FO W�T1e

KL�����9^�, a,;VCj39 "'"7���+-5<d %�s I1e m 2-&!G�d %FO !4&-e<39'<56+1A4A9+i)�#<IF;@#%'"2-&!G!2> 8G=2> "p17!:��$&('"#d�n\2-7!/8�(;(]^Uj/8�()\2> "'%K�34&��
HF7!2-A439'X;
2-&!G<�
HF7!39C>2-A9�$&!/0�H+-5N&�+- 8:�#`eJ'"�!2>'['"���,IN34A434&��$2> M56+- 8:�#



U4# � V�� S � Q �W"'I�� ���?" �WS ��X�I�" � 
 ���LKAM �?O

�b! �` ! � 2-&!G�'"����56+- 8: � 2> "�w/0+1&('"34&F7�+17!#�34&='"���w#%�$&!#%��'"�!2>'*'"���D "���0t�34#%'*�J+1#"39'"39C-�
/0+1&!#%'"2-&('"# 	 
 ! 	 m ! 	 � ! 	 � #"7!/8�w'"�!2>'

@ � d  h!�� e @�j 	 


�
 

�
�

�
�

�
� ! d %FO W� 1e

@ �`Zd 	 !�� e @�j 	 m

�
	

�
�

�
�

�
� ! d %FO I@#(e

@ � d  h! � e @�j 	 �
�
 

�
�

�
�

�
� ! d %FO I;�ie

@ � d 	 ! � e @ j 	 �

�
	

�
�

�
�

�
� s d %FO I�!1e

�s+�#"��+i) '"���g "�
HF7!39 "�$:��$&('gd %FO W�T1eW),�</0+1&!#"34G��D 
/ 2 2F3 2 + ! � 5 � � d � 3  h!�� e 3��`[d �,3 	 !�� e 3 � d � 3  h!�� e �

� d �,3 	 !�� e d %FO I�%1e
)�39'"� � � d �l!�� e8EN2-&!GB:�2>.-�<7!#%�
+-5Z�$#%'"34:�2>'"39+1&!#<d %FO W� 1e\'%+qd %FO I�!1e

@�/ 2 2F3 2 + ! � 5 @ j 	 


�
�,3  

�
�

�
�

�
� � 	 m

�
� 3 	

�
�

�
�

�
� �

	 �
�
�,3  

�
�

�
�

�
� � 	 �

�
�,3 	

�
�

�
�

�
�

j �

! 	 d

�
� 3  

�
� � �

�,3 	

�
� eMd

�
�

�
� � �

�

�
� e

� 	

�
2F3 +

�
�

�
�

�
� d %FO I�UFe

)����D "� 	 � !�:�2�t � 	 
 ! 	 m ! 	 � ! 	 � � 2-&!G�),�B�!2$C-�B7!#%�$G�'"���w34&��
HF7!2-A439'X;
� �	� j
� ! � � m �
� m � 
 � m OHb�+i)gEN34&�'"���<A439p1�('W+-5['"���<G��0��&!39'"39+1&�

2 2F3 2 +

�
��
 � #"7��

� � � V � @�/ 2 2F3 2 + ! � 5 @
�
�

�
� d %FO I�W1e

2-&!GB/0+1&!G!39'"39+1&@d %FO I�UFe8E�'"���
 "�
HF7!39 "�$:��$&('<d %FO W�T1eW34#�#"2>'"34#^�N�$GMO
❏

vV��#"�!2-A4AJ&��D�$GB2�:�+jG!3���/D2>'"39+1&�+-5Z�
+- 8&�G #�34&��
HF7!2-A439'X;-O
� ,;-/-M3]J ,�J , 	 ��� ^ #
� � g 
 ����� � $ � � � � � ��� � � ��� � � � � � � �&" � 	 �%$ � � �%$ � 	�� � # �.( 	'�
� ��� � � � @ J d � e @ m G�� 7 	��

�
�

�
m � � �
� � " � � ) � # �?s d %FO I�I1e

KL�����9^�, UF�D�<{|�$:�:�2NIFO !*+-5 ^ F�D _	>;� F � � J4/ B : &�# ; O ❏
�!7� "'"���D �),��2> "��/0+1&!/0�D 8&��$GB)�39'"�B'"���</D2-#%��+-5�2-&R�$A42-#%'"34/`]��NA42-#%'"34/
:�2>'%�D 8342-A|'"�!2>'

),+- ".(]X�!2> 8G��$&!#DE-3�O �-O['"���,5r7!&!/0'"39+1& W 34#[#%'% 834/0'"A9;g:�+1&�+-'%+1&��-E W 
 7 k \ � #jOZcR+- "�D+iC-�D $EA9�D' 	�� G��$&�+-'%�W'"����A9+i),�D LIJ+17!&!G�+-5 6 E�/05�O�d %FO I1e8Ej2-&!G�A9�D' �� � � 3 �R)�39'"��� # d0# ! �ie8O
y�7� g�! "+F+-5,56+1A4A9+i)�#
'"�!2>'<+-5 . F K B I : I�W ; )���+R#%'"7!G!39�$GV2-&@�$A42-#%'"34/`]��NA42-#%'"34/*�! "+-INA9�$:
)�39'"�w2�#"34:�34A42> W:�2>'"���$:�2>'"34/D2-A|#%'% 87!/0'"7� "�-E!#%�D�<2-A4#%+ L /2J4J?5 � � 1 F � �lF�B : �
W�U ; O



� � � 
 ���	��K � � ��Q & �'�L$'& �	���	
 
 U?�

� ,;-/-M3 J , X , 	 ��� � � � � ��� � � � 	�- � ��� � � � 	
� � � � ���	��� ��� � �"� � � � � ��� 	 � � ) � � � � � �&" � � � � �
�&$
���
��
 � $ �&$1/ ����� � $ � � � � � � � � � �
� 2 � � � � � �%$1/ � ) � �%$�� � �%$ � � � ��� � � � � � � � � � ��� � � ��� �
	 �%$ � � �%$ � 	 � � # �.( 	'� � ��� �

/ 2 243 2 + !J2F3 +6587 	 �
�
2F3 +

�
m� d %FO I4&-e

KL�����9^�, {|�D'�7!#�G��$&�+-'%�
� � / 2 2F3<2 + !J2F3 +65bs

vV���!2$C-�
� � � d �,3  h!��,3  e 3��`Zd �,3 	 ! �,3  e 3�� d � 3  h! � 3 	 e � � d �,3 	 ! � 3 	 e

��� � d J d �,3  e 3 6 V 
 : �	� ; d �,3 	 e%e 9 6l: J d �,3  e 3 6 V 
 : �	� ; d �,3 	 e ; G�� �� � W 
 d �,3 	 e0d �,3 	 e\G��
7 � � 	�� d J d �,3  e 3 6 V 
 : ��� ; d �,3 	 e%e 9 d J d � 3  e 3 6 V 
 : �	� ; d � 3 	 e%e\G�� �� � W 
 d �,3 	 e0d �,3 	 e\G��
7 � � 


	�� � J d � 3  e 9 J d �,3  e � 	��
��� �� J d �,3  e 3

�� �� 6 V 
 : �	� ; d �,3 	 e��
9
��� �� J d �,3  e 3

�� �� 6 V 
 : �	� ; d �,3 	 e�� 3 	�� ��� ��� 9 6 V 
 : ��� ; d �,3 	 e m� k \ d �,3 	 e0d �,3 	 e * G��
7 � ��� 	�� � @ J d � 3  e @ m 3 	�� �

� 3 �
��� 9 6 V 
 : �	� ; d �,3 	 e m � k \ d �,3 	 e m�� G��

7 � ��� 	�� � @ J d � 3  e @ m �md k \ 3 	�� � 	�

� 3 �

e0d �,3 	 e m	� G�� ! d %FO I�T1e

)����D "� 	�� 2-&!G 	�
 2> "�R�J+1#"39'"39C-�R/0+1&!#%'"2-&('"#�G��0��&��$G�34&�d %FO I1e�2-&!G�d %FO !�T1e8O�b�+i)
'"2>.j34&�p � � 
 �� 
 � T�m ��� ��
 � 2-&!GB7!#"34&�pBd %FO I�I1e\),�<�!2$C-�

/ 2 2F3 2 + !J243 +6587 	�� k \ 	��k \ � ! 	�� 	�

�
�,3  

�
m � � �

!
k \

�
� 3 	

�
m� s d %FO I� 1e

h��$&!/0�g56+- �'"�!34#�/8��+134/0�g+-5 �LE[d %FO I4&-e�34#W#"2>'"34#^�N�$Gw)�39'"�

	 � � :�34& � 	�� k \ 	��k \ � ! 	�� 	�
 ! �! k \ � s
❏



UO! � V�� S � Q �W"'I�� ���?" �WS ��X�I�" � 
 ���LKAM �?O

�Z34&!2-A4A9;-E>),�W#"7!:�:�2> 839KD�,'"���\ "�$#"7!A9'"#[34&�'"���,56+1A4A9+i)�34&�p�'"���D+- "�$:�+1&�'"���\�0t�34#%'%�$&!/0�
2-&!G�7!&!3�HF7��$&��$#"#[+-5|#%+1A47�'"39+1&!#Z'%+�d %FO W4&-e8O,���$/D2-A4A!'"�!2>'�d %FO W4&-eL34#L:��D "�$A9;�2
 "�0]�)� 839'%'%�$&
�0tj�! "�$#"#"39+1&�56+- �'"���g�$A42-#%'"34/`]��NA42-#%'"34/�IJ+17!&!G!2> ";�C>2-A47��
�! "+-INA9�$:�d %FO U�UFe8O
(+*�,B�9��,;- J , �-,�� $�
 � � � � � � � �.( � � � �	�%$ � � � 
 � �%$ � � � 
 � � � � � � � � � ��� � � ��� � ( $ � '�( �
� ��� ( � �	�%$ � � � � � ��� ��� � � � ��� ��#�� $ � ��� � � ��� ( � �	�%$ 
 � � � $�
 � 	 �%$ � �&$ ( � (�� � ) �%$ 
 � � �
� # ;>= �

KL�����9^�, Q^&='"���wA439p1�('<+-5�{|�$:�:�2-#wd %FO !1e�2-&!G�d %FO UFe8EH'"���Y�! "+F+-5�34#�2T#%'"2-&!G!2> 8G
 "�$#"7!A9'�34&B'"���g'"���D+- ";w+-5�C>2> 8342>'"39+1&!2-A|34&��
HF7!2-A439'"39�$#DE!/05�OW�����D+- "�$: !FO  �2-&!GR�����D+- "�$:
!FO !FO\Uj34&!/0��'"����+-�J�D 82>'%+- 2 34#,{s39�N#"/8�!39'%K�/0+1&('"34&F7�+17!#,2-&!GY#%'% "+1&�p1A9;�:�+1&�+-'%+1&��-E�39'\34#
�N#%�$7!G�+1:�+1&�+-'%+1&��g2-&!Gw/0+F�D 8/D39C-�-OH�����g7!&!3�HF7��$&��$#"#,2-&!Gw/0+1&('"34&F7!39'X;Y+-5['"���g#%+1A47�'"39+1&
34#L2-#"#"7� "�$G�G!7��W'%+<'"����#%'% "+1&�p<:�+1&�+-'%+1&!34/D39'X;*+-5 2 O�Q^&!G��D�$GME(A9�D' + � IJ�W'X),+�#%+1A47�'"39+1&!#
+-5�d %FO W4&-e8E

/ 2 + � !J243 + � 587 / � � !�2F3 + � 5 �.2)#.-�! d %FO &�#(e
)�39'"� � �N# ;>= ! 
 � � ! !FO

UF�D'%'"34&�p 2$� + � V � 34&B34&��
HF7!2-A439'X;qd %FO &�#(eW56+- 
 � � ! !FE!),�<�!2$C-�
/ 2 + 
 ! + m 3 + 
�5 7 / �	
 ! + m 3 + 
�5 !
/ 2 + m ! + 
 3 + m 5 7 / � m ! + 
 3 + m 58s

l�G!G!34&�p*'"���g2>IJ+iC-�<'X),+Y34&��
HF7!2-A439'"39�$#DEF),����&!2-A4A9;�+-I!'"2-34&
/ 2 + m 3 2 + 
 ! + m 3 + 
�5 j / � m 3 �	
 ! + m 3 + 
�5 !

#%+
	 �

�
+ m 3 + 


�
m� j

�
� m 3 �	


�
��


�
+ m 3 + 


�
� s

h��$&!/0�-EN34&��
HF7!2-A439'X;
�
+ m 3 + 


�
� j �

	 �
�
� m 3 �	


�
��
 d %FO &B�ie

/0+1:��NA9�D'%�$#�'"���g/0+1&('"34&F7!39'X;w2-&!Gw7!&!3�HF7��$&��$#"#\2-#"#%�D "'"39+1&MO
❏



� " � K�� �	���%Q R[��� 
�K � �W" � 
 ���LKWR I�" � 
 ���LK 
 ) 
 ���WS 
 UO%

� ��� ����� ��� �?� � �Y��	 ���:����	�� � � ' �Y��� 

�
� 
���� �����'� 	������ � �

Q^&�'"�!34#*#%�$/0'"39+1&�),�B2> "�w/0+1&!/0�D 8&��$G�)�39'"��'"���w#%.-�$A9�D'"2-AW#%'% 87!/0'"7� 82-A,#%;j#%'%�$:�#*)��!34/8�
:�2$;g�0t��!39IN39'sIJ+-'"�<'"���\34&!#%'"2-&('"2-&��D+17!#[�$A42-#%'"34/`]��NA42-#%'"34/L "�$#%�J+1&!#%�,2-#[),�$A4AF2-#['"���,'"34:��0]
G��D�J�$&!G��$&('�Cj34#"/0+F�$A42-#%'"34/`]��NA42-#%'"34/<+1&��-O�l�&V2-G!G!39'"39+1&!2-As56�$2>'"7� "��+-5,'"���$#%��#%;j#%'%�$:�#g34#
'"���g�! "�$#%�$&!/0�g+-5�/DA9�$2> 82-&!/0�$#DO�y�&w'"���<A9�DC-�$A|+-5Z'"���<G!34#"/0 "�D'%�g:�2>'% 83�twG��$#"/0 839�!'"39+1&�),�
7!#%�-E['"���YA42>'%'%�D *:�2$;@IJ��'"���Y&�+jG!2-A�C>2-A47��$#g+-5W5r7!&!/0'"39+1&!#gG��$#"/0 839IN34&�pw'"���Y34&!���D "�$&('
�! "+-�J�D "'X;*+-5M'"����:�2>'%�D 8342-A!+-I!'"2-34&��$G�IF;�2
��&!39'%�W�$A9�$:��$&('\2>�!�! "+$t�34:�2>'"39+1&ME1+- , "�D�! "�0]
#%�$&('\'"���
�0t�34#%'"34&�p<p12>�N#\IJ�D'X),�D�$&BG!3 �J�D "�$&('\/0+1&!#%'"39'"7��$&('"#W+-5s'"���
#%'% 87!/0'"7� 82-A�#%;j#%'%�$:wE
�-O p�O�2-&��$&�p134&��D�D 834&�p<#%'% 87!/0'"7� "��2-&!GY39'"#H56+17!&!G!2>'"39+1&MEF7!&!34A42>'%�D 82-A!/0+1&!#%'% 82-34&('"#\2>'\#"7���]
�J+- "'"#DO������w#%+17� 8/0�w+-5�34&��
HF7!2-A439'X;@ "�$A42>'"39+1&!#*p-+iC-�D 8&!34&�pV'"���w�! "+-INA9�$: /0+1&!#"34G��D "�$G
���D "�Y34#g'"����;j39�$A4G@5r7!&!/0'"39+1&@2-&!G='"���Y/DA9�$2> 82-&!/0�Y5r7!&!/0'"39+1&MEZG��0��&��$G=34&@2R�N39�$/0�D)�34#%�
A434&��$2> g5r2-#"�!39+1&MOYl�#�/0+1&!/0�D 8&!#g'"���$#%��p-�$&��D 82-A,/0+1&!/0�D�!'"#<),��56+1A4A9+i) �~1*K�I�/21 : � UOI ; E
U K F /21 � � H�1*1*K�J F : �$#@UNE !�! ; 2-&!G � KYXA/ �E> D	F : UO% ; O�vV�@�!2$C-�V�$&!�!2-&!/0�$G�'"���
�$A42-#%'"34/`]��NA42-#%'"34/W:�2>'%�D 8342-A!:�+jG��$A�34&*'X),+�2-#%�J�$/0'"# ��dr36e[:�2>'%�D 8342-A�IJ�$�!2$Cj39+17� L34&!#"34G��\'"���
;j39�$A4GR#"7� "5r2-/0�*:�2$;BIJ�<Cj34#"/0+F�$A42-#%'"34/<2-&!GME�dr3436e\'"���*2-#"#%+j/D342>'%�$GTQ^a,z�Sm34#�56+- 8:�7!A42>'%�$G
2-&!Gw#%+1A9C-�$GB2-#�2�#%�
HF7��$&!/0�g+-5Z&��$#%'%�$G=dr:�3�tj�$G�eHA434&��$2> �/0+1:��NA9�$:��$&('"2> 839'X;Y�! "+-INA9�$:�#DO

Q^&*'"���\�! "+-�J+1#%�$G*:�2>'%�D 8342-A�:�+jG��$AF'"���WCj34#"/0+F�$A42-#%'"34/,2-&!G*�NA42-#%'"34/,#%'% 82-34&!#Z2> "�Wp-+iC(]
�D 8&��$GwIF;wG!3 �J�D "�$&('�/0+1&!#%'"39'"7�'"39C-�<A42$)�#DO,�����gIN2-#"34/
2-#"#"7!:��!'"39+1&B34#W'"�!2>'�'"���g�NA42-#%'"34/
#%'% 82-34&!#�G�+V&�+-'�34&;R�7��$&!/0��'"���YCj34#"/0+F�$A42-#%'"34/��! "+-�J�D "'"39�$#<+-5�'"���w:�2>'%�D 8342-A�E�'"���w/D7!#^]
'%+1:�2> ";�2-#"#"7!:��!'"39+1&�34&=�$A42-#%'%+-�NA42-#%'"34/D39'X;-O@���!34#�:�2-/0 "+1#"/0+-�N34/�:�+jG��$A,34#�IN2-#%�$G�+1&
:�+- "��'"�!2-&V+1&���:�34/0 "+1:��$/8�!2-&!34#":� "�$#%�J+1&!#"39INA9��56+- g'"����G��DC-�$A9+-�N:��$&('<+-5\#%'% "�$#"#<34&
2Y#%+1A434GwIJ+jG�;-O��Z39 8#%'DE�395�#%+1:��*:��$2-#"7� "�<+-5HG��D56+- 8:�2>'"39+1&R34#�#":�2-A4A9�D �'"�!2-&q2�'"�� "�$#"�j]
+1A4G@C>2-A47��qdr/DA9�$2> 82-&!/0�Y5r7!&!/0'"39+1&�e8E['"���$&@'"���D "�Y34#<&�+R#%'% "�$#"#�34&V'"���Y:�2>'%�D 8342-AH�J+134&('DO
�����
 "�DC-�D 8#"39INA9�
/8�!2-&�p-�$#�34&�'"���g:�34/0 "+1#%'% 87!/0'"7� "�
+-5['"���g:�2>'%�D 8342-A|2> "�<G��$#"/0 839IJ�$GYIF;
Cj34#"/0+F�$A42-#%'"34/
A42$)�#DE�)����D "�$2-#�'"���g'"�!39 8G�:��$/8�!2-&!34#": 34#�2-/0'"39C>2>'%�$GB)����$&w'"���<#%'% "�$#"#%�$#
 "�$2-/8�=#%+1:���'"�� "�$#"��+1A4G?d6;j39�$A4GT5r7!&!/0'"39+1&�e8O f �J+1&T "�$A9�$2-#"34&�p�'"����#%'% "�$#"#%�$#
)����$&T'"���
'"�!39 8G*:��$/8�!2-&!34#":x34#Z34&!G!7!/0�$G�'"���D "��34#Z�J�D 8:�2-&��$&('�d6�NA42-#%'"34/iesG��D56+- 8:�2>'"39+1&MO[Q^&*I! 839�D5�E
)��!34A4#%'H'"���g#%�$/0+1&!Gw:��$/8�!2-&!34#": 2-/D/0+17!&('"#W56+- WCj34#"/0+17!#W2-&!G� 82>'%�
�
�J�$/0'"#�34&�:�2>'%�D 8342-A
IJ�$�!2$Cj39+17� $E['"���Y "+1A9��+-5�'"����'"�!39 8G=:��$/8�!2-&!34#": 34#<34&=A434:�39'"34&�pw'"���Y#%'% "�$#"#%�$#�)��!34/8�
'"����:�2>'%�D 8342-A�/D2-&=#"7!#%'"2-34&V2-&!G@34&V2-/D/0+17!&('"34&�pB56+- �34&!#%'"2-&('"2-&��D+17!#
�J�D 8:�2-&��$&('gG��0]
56+- 8:�2>'"39+1&MOLb�+-'"34/0��'"�!2>'DE�G��D�J�$&!G!34&�pg+1&Y'"����.j34&!G�+-5|'"����Cj34#"/0+F�$A42-#%'"34/�:�+jG��$A�7!#%�$GME
'"���Y#%�$/0+1&!G=:��$/8�!2-&!34#":o:�2$;@2-A4#%+R/0+1&('% 839IN7�'%��'%+R'"������&!2-A��J�D 8:�2-&��$&('<G��D56+- 8:�2�]
'"39+1&MO�y�)�34&�pT'%+@'"�!34#*�N2> "'"34/D7!A42> �#"7!/D/0�$#"#"39+1&?+-5�'"���R:��$/8�!2-&!34#":�#*'"���R#"7�p-p-�$#%'%�$G
:�+jG��$A�G�+F�$#
&�+-'gG!39 "�$/0'"A9;R5r2-A4AZ34&('%+w'"����),�$A4A�]�.j&�+i)�&TCj34#"/0+-�NA42-#%'"34/D39'X;R'"���D+- 839�$#DEM�-O p�O
: � UO!�E !4&(E  �%jES���$# ; O�Q^&}G��DC-�$A9+-�N34&�pV'"���R:�+jG��$A�EH+17� Y:�+-'"39C>2>'"39+1&?)\2-#�'%+=�0tj'%�$&!G
'"���TCj34#"/0+F�$A42-#%'"34/q:�+jG��$A�+-5 : &@ ; 34&�+- 8G��D �'%+?/0+iC-�D R'"���T�J+1#"#"39IN34A439'X;�+-5<34&!#%'"2-&('"2�]
&��D+17!#
�J�D 8:�2-&��$&('gG��D56+- 8:�2>'"39+1&MO����F7!#DEs2B/0+1:<IN34&!2>'"39+1&V+-5 : &@ ; 2-&!G : UOW ; �!2-#<A9�$G
7!#�'%+ : T;� ; O EL�D'DE|),���!2$C-�� "�$2-A439KD�$GR "�$/0�$&('"A9;R'"�!2>'
'"���*34G��$2�+-5,2�/0+1&!/0�D�!'"7!2-A�/0+1:*]
IN34&!2>'"39+1&@34&=#%�D 839�$#g+-5�Cj34#"/0+F�$A42-#%'"34/�2-&!G@�NA42-#%'"34/�IN2-#"34/��$A9�$:��$&('"#�dr#%�! 834&�p�EZG!2-#"���J+-'
2-&!G}#"A434G���e<34#�&�+-'�&��D)gE\2-&!G}G!2>'%�$#�IN2-/".}2>'�A9�$2-#%'�'%+@'"���B�$2> 8A9;�#"3�tj'"39�$#DE,#%�D�B�-O p�O



U�U � " � K�� �	���%Q R[��� 
�K � �W" � 
 ���LKWR I�" � 
 ���LK 
 ) 
 ���WS 


: �
!�UNES� UOW�E��
W�WjE����
 jE W�W ; O�y�7� Y/0+1&!#"34G��D 82>'"39+1&!#����D "�q2> "�R "�$#%'% 834/0'%�$G}'%+�34&!39'"342-A4A9;
34#%+-'% "+-�N34/>E,&�+1&j]X2>p134&�p@A434&��$2> 8A9;VCj34#"/0+F�$A42-#%'"34/`]��NA42-#%'"34/�:��$G!342T7!&!G��D "p-+134&�pV#":�2-A4AWG��0]
56+- 8:�2>'"39+1&!#�7!&!G��D �34#%+-'"���D 8:�2-A�HF7!2-#"34#%'"2>'"34/
/0+1&!G!39'"39+1&!#DO

Q^&g'"���H&��0tj's#%�$/0'"39+1&<),���N 8#%'| "�$/D2-A4A-'"���H/0+1&!#%'"39'"7�'"39C-�H "�$A42>'"39+1&g2-&!G
56+- 8:�7!A42>'%�H'"���
G!34#"/0 "�D'%�0]X34&j]X#%�N2-/0��IN7�'</0+1&('"34&F7�+17!#^]X34&j]�'"34:����! "+-INA9�$:wO������Y/8�!2> 82-/0'%�D 834#%'"34/�:�2>'% 83�t
&�+-'"2>'"39+1&!#H7!#%�$G�56+- H#%'% 87!/0'"7� 82-A�#%;j#%'%�$:�#H2> "���0tj�NA42-34&��$GMO[b��0tj'H'"���W'"34:���34&('%�Dp- 82>'"39+1&
#"/8���$:���34#H+17�'"A434&��$G�2-&!G�'"���� "�$#"7!A9'"34&�pg'"34:��0]X#%'%�D��{Zn\S�2> "��G��D 839C-�$GMO�������HF7��$#%'"39+1&
+-5��0t�34#%'%�$&!/0��2-&!G�7!&!3�HF7��$&��$#"#
+-5�#%+1A47�'"39+1&!#g'%+q'"����34&!/0 "�$:��$&('"2-AH�! "+-INA9�$:�#g34#�G!34#^]
/D7!#"#%�$GMO*�Z34&!2-A4A9;-EJ "�$#"7!A9'"#�+-5\&F7!:��D 834/D2-A[�0tj�J�D 834:��$&('"#�56+- g34A4A47!#%'% 82>'"39C-���0t�2-:��NA9�$#�+-5
2�IJ�$2-: 
i56+17!&!G!2>'"39+1&�#%;j#%'%�$: #"7�Ij�%�$/0'%�$G�'%+�&�+1&��! "+-�J+- "'"39+1&!2-ANA9+12-G!34&�p*�!34#%'%+- 839�$#,2> "�
34&!/DA47!G��$GMO[������ "�$#"7!A9'"#H/DA9�$2> 8A9;�G��$:�+1&!#%'% 82>'%��'"����34:��N2-/0'H+-5M'"�����!34#%'%+- ";*+-5|A9+12-G!34&�p
2-&!G�'"����7!&!34A42>'%�D 82-A!/0+1&!#%'% 82-34&('"#,7��J+1&�'"����/D7� " "�$&(',#%'"2>'%��+-5M'"����#%'% 87!/0'"7� 82-A!#%;j#%'%�$:wO

J ,D'-, 	 
+����E$���D���C���D=�, ��,;:�35��������E

Q^&?'"�!34#�#%�$/0'"39+1&?),�R�! "�$#%�$&('�'"���B5r7!&!G!2-:��$&('"2-AW "�$A42>'"39+1&!#�'"�!2>'�G��0��&��w+17� �:�+jG��$A
+-5�#"A42-/".-�$&��$Gj]�Cj34#"/0+F�$A42-#%'"34/`]��NA42-#%'"34/@IJ�$�!2$Cj39+17� $O �����=G��$#"/0 839�!'"39+1& 34#B�N7� "�$A9;~�N���0]
&�+1:��$&�+1A9+-p134/D2-A\2-&!G�G��D 839C-�$G�34&='"���w/0+1&('%�0tj'�+-5�+1&��0]XG!34:��$&!#"39+1&!2-AH#%'% 87!/0'"7� 82-AH�$A9�0]
:��$&('"#DO�dr������Cj34#"/0+F�$A42-#%'"34/� "�$A42>'"39+1&!#H56+- %>k�2-&!G !>k�/D2-#%�$#W2> "��p139C-�$&�34& : T�! ; O e������
'%+-'"2-AW#%'% 82-34&=34#�2-G!G!39'"39C-�$A9;VG��$/0+1:��J+1#%�$G�34&('%+q2q/DA9�$2> 82-&!/0���N2> "' 
 � EL2RCj34#"/0+F�$A42-#%'"34/
�N2> "' 
 � � 2-&!GB2��NA42-#%'"34/��N2> "' 
=\jE!#%�D�<�Z39p�OS�>E


 � 
 � � 
 � � � 
 \ ! d %FO &@!1e

+- �34&w34&!/0 "�$:��$&('"2-AM56+- 8:
�
 � �
 � � �
 � � � �
 \ s d %FO &@%1e

�����H 82>'%�,56+- 8:�/D2-&*2-A4#%+�IJ�L)� 839'%'%�$&ME>56+- Z#%+1:��\/0+1:<IN34&!2>'"39+1&!#s+-5�'"���\:��$/8�!2-&!34/D2-A
IN2-#"34/��$A9�$:��$&('"#DEN2-#W'"���g56+1A4A9+i)�34&�p�G��$/0+1:��J+1#"39'"39+1&

�
 � �
 � � �
 � \ � �
 � d %FO &�UFe

34&�)��!34/8�~2-&�34&!#%'"2-&('"2-&��D+17!#�#%'% 82-34&� 82>'%� �
 � \=2-&!G�2�G��$A42$;-�$Gm#%'% 82-34&� 82>'%� �
 � 2> "�
#%�D�N2> 82>'%�$GMO�Q^&�5r2-/0'DEj'"����#%�NA439'�d %FO &�UFeL'%+-p-�D'"���D W)�39'"� �
 � � #<)�34A4A�IJ���$:��NA9+i;-�$G�A42>'%�D 
2>'�'"���g'"34:��$#�2>'�)��!34/8�w#%'% "�$#"# A #"7 �J�D 8#W2�G!34#"/0+1&('"34&F7!39'X;�+-5s�N 8#%'W+- 8G��D $O

��+- �'"���<�NA42-#%'"34/g#%'% 82-34&w 82>'%��2-&q2-#"#%+j/D342>'"39C-�LRN+i)� 87!A9�g34#�7!#%�$GME!)��!34A4#%'W'"���g�DC-+>]
A47�'"39+1&=+-5�'"����Cj34#"/0+F�$A42-#%'"34/�#%'% 82-34&�34#*2-#"#"7!:��$G�'%+VIJ��p-+iC-�D 8&��$G?IF;='"����56+1A4A9+i)�34&�p
A434&��$2> �G!3 �J�D "�$&('"342-AJ�
HF7!2>'"39+1&

� � A � � 
 �A � � m _A � � � 
 � � � � 
 �
 � � � � m _
 � � d %FO &@W1e

)����D "�$34& ��� ! � � d 
 � � ! ! ! %1e,2> "��Cj34#"/0+F�$A42-#%'"34/�:�2>'%�D 8342-A�/0+1&!#%'"2-&('"#DOLQ^&�'"�����N2> "'"34/D7!A42> 
/D2-#%��+-5W'"����#%'"2-&!G!2> 8GV'"�� "�D�0]��N2> 82-:��D'%�D *#%+1A434G@#"��+i)�&@34&@�Z39p�O.�>EZ�
HF7!2>'"39+1&~d %FO &@W1e



����� 
 ��� �T& ����� � � �W" � ��� ��� 
 UOW

#"34:��NA43��N�$#H'%+�'"���g�
HF7!2>'"39+1&w+-5s�N 8#%'W+- 8G��D 
D 
 � D m
� m

A ��� s # �A � D 
 D m
� m


 � � � D 
 �
 � � s d %FO &@I1e

ε

ε

ε

E

E

1

η2

l

l
-

+

σY

2

σ

l

ve

p

�Z39p17� "� � �\n,+1&!/0�D�!'"7!2-A|:�+jG��$AM56+- �Cj34#"/0+F�$A42-#%'"34/`]��NA42-#%'"34/�IJ�$�!2$Cj39+17� $E�)�39'"�w/DA9�$2> 82-&!/0�
#%'% 82-34&

{|�D',7!#H2-#"#"7!:���'"�!2>','"����#%'% "�$#"#,�!34#%'%+- ";*34#L.j&�+i)�&ME('"���$&�),��/D2-&Y#%+1A9C-���
HF7!2>'"39+1&
d %FO &@W1e�56+- B#%'% 82-34&!#�2-&!G��0tj�! "�$#"#�'"���V "�$#"7!A9'�2>'B2�'"34:�� 
 34&~'"���V56+- 8: +-5�A434&��$2> 
���D "�$G!39'"2> ";Y/0+1&!#%'"39'"7�'"39C-�g "�$A42>'"39+1&


 � � d 
 e � � a
a �
�Hd 
 3 �Ne � A d��Ne� � 
 � ��� a� �8a � : A d��Ne ; d %FO &�&-e

)��!34/8���$:��N�!2-#"39KD�$#Z'"���W5r2-/0'�'"�!2>'�'"����#%'% 82-34&�2>'L2
/D7� " "�$&('�:�+1:��$&(' 
 G��D�J�$&!G!#[7��J+1&
'"�����$&('"39 "���!34#%'%+- ";�+-5[#%'% "�$#"#,56 "+1: 2�'"34:�� 
"� 
 � '%+�'"����'"34:�� 
 O f #"7!2-A4A9;�+1&���'"2>.-�$#

 � � #�2-&!GYKD�D "+�34&!39'"342-AN/0+1&!G!39'"39+1&�)��!34/8��#"��+17!A4G�IJ��G��0��&��$G�2>'\'"���
A9�D56'^]X�!2-&!G�#"34G��
+-5Z'"34:�� 
 E�3�O �-O 
 � 
 V� � 
 � 3 #jO\Q^&�d %FO &�&-e �Hd 
>eWG��$&�+-'%�$#�2�/0 "�D�D�q5r7!&!/0'"39+1&ME�)��!34/8�
�-O p�OH56+- �'"���
Cj34#"/0+F�$A42-#%'"34/�'"�� "�D�0]��N2> 82-:��D'%�D �#%+1A434G�#"��+i)�&B34&w�Z39p�OS�g34#

�Hd 
>e � �

D 

�
� � D 


D m
� � 3 �0tj�sd 3 D m

� m

>e ���_s d %FO &@T1e

Uj7��!�J+1#%��'"��� G��D56+- 8:�2>'"39+1&��! "+j/0�$#"#�+-5q2�#"A42-/".-�$&��$G #%;j#%'%�$: :�2-G���+-5q'"���
Cj34#"/0+F�$A42-#%'"34/`]��NA42-#%'"34/H:�2>'%�D 8342-Aj�!2-#['"2>.-�$&��NA42-/0�\+1&�'"34:��$#���2-A9+1&�p�'"���W34&('%�D "C>2-AJd0# !�
 ; E



UOI � " � K�� �	���%Q R[��� 
�K � �W" � 
 ���LKWR I�" � 
 ���LK 
 ) 
 ���WS 


3�O �-O � # d0# !�
 ; OB�����$&V'"���Y#%'"2>'%��+-5W'"����#%;j#%'%�$: 2>'<'"�����! "�$#%�$&('�34&!#%'"2-&(' 
R# � T E)�39'"��� # d0# !�
 ; E�34#\p-+iC-�D 8&��$GRIF;Y'"���g56+1A4A9+i)�34&�p* "�$A42>'"39+1&!#DO
� / B /21*K W 1*/ W K2� F H B	C

�ie Q d 
 e � 7  d 
 e ! .j34&��$:�2>'"34/
/0+1:��N2>'"39IN34A439'X; !
!1e �Wd 
 e � 7 � P d 
 e ! �
HF7!34A439I! 8347!: !

Z?�M1*K F�B J4/M>?H4: � H CEF � F H B
%1e Q d 
 e � Q � d 
 e � Q � � d 
 e � Q \!d 
 e !


 F�B /2K�1 	 F C >?H�/ W K C � F > F �;5
UFe Q � � d 
 e � � a� � � : P d��Ne ;=!

� W K C � F > F �;5
W1e Q \�d 
 e � ��� d 
 e !�� d 
 e ��� a� �� d��Ne 
 � ! 2-#"#%+j/D342>'"39C-� RN+i)� 87!A9� !
I1e �� d��Ne 7 F !
&-e ��d��Ne � � � P d��Ne 3���� d��Ne 3�� j F ! ;j39�$A4G�5r7!&!/0'"39+1& !
T1e �� d��Ne 9 ��d��Ne � # !

Z W K�> D / B�F�B I��
	 B�F�W K2�M/21*K W >?H B �YK�>M���
 1e P d��Ne � ��
Yd��Ne ! &�+- 8:�2-A439'X;�A42$) !
�$#(e 
Yd��Ne 7 F !
���ie �Hd��Ne � � � Q � d��Ne���� j F ! /DA9�$2> 82-&!/0�<5r7!&!/0'"39+1&ME
�
!1e�
Yd��Ne 9 �Hd��Ne � # s

d %FO &@ 1e
�����w:�2-&!&��D �34&�)��!34/8��'"���w'"34:��wG��D�J�$&!G��$&!/0��+-5�'"���w�! "+-INA9�$: HF7!2-&('"39'"39�$#�34#

G!34#%�NA42$;-�$G�34&�'"���
 "�$A42>'"39+1&!#gd %FO &@ 1eW34#|�"7!#%'W'%+�34&!G!34/D2>'%��)��!34/8�Y+-5['"���LHF7!2-&('"39'"39�$#W2> "�
'"34:��0]XG��D�J�$&!G��$&('W2-&!G�)����D "��'"���<�!34#%'%+- ";�+-5['"���gG��D56+- 8:�2>'"39+1&w�! "+j/0�$#"#W34#W34&(C-+1A9C-�$G��
+-5|/0+17� 8#%�-EF'"����/0+1&!G!39'"39+1&!#�+-5M�
HF7!34A439I! 8347!: d %FO &@ 1e m 2-&!G�+-5Mp-�D+1:��D'% 834/�/0+1:��N2>'"39IN34A439'X;d %FO &@ 1e�
<:�7!#%'�IJ��#"2>'"34#^�N�$Gq2>'��$2-/8�V34&!#%'"2-&(' � # d0# !�
 ; Og�!7� "'"���D 8:�+- "�*39'�#"��+17!A4GBIJ�
:��$&('"39+1&��$GR'"�!2>'� "�$A42>'"39+1&!#�d %FO &@ 1e� "�D�! "�$#%�$&('�'"���<��&!39'%�0]XG!34:��$&!#"39+1&!2-AM:�+jG��$A|+-5L'"���
)���+1A9��#%'% 87!/0'"7� "� 
i56+17!&!G!2>'"39+1&�#%;j#%'%�$: +-I!'"2-34&��$G�IF;=:��$2-&!#�+-5�'"���Y��&!39'%���$A9�$:��$&('
:��D'"��+jGME,)��!34/8�}/0+1&!#"34#%'"#�+-5�'"���R#%'% 87!/0'"7� "�OG #��$A9�$:��$&('"#�2-&!G}'"��+1#%�R:�+jG��$A4A434&�pT39'"#
56+17!&!G!2>'"39+1&MO�Q^&q5r2-/0'DEM'"����#"34:�34A42> � "�$A42>'"39+1&!#�2-#�d %FO &@ 1e�2> "�*C>2-A434GR2>'
'"���*�$A9�$:��$&('"2-A
A9�DC-�$A�EL'"���B#%;j#%'%�$: d %FO &@ 1e*IJ�$34&�pq+-I!'"2-34&��$G�IF;='"���B7!#"7!2-A\2-#"#%�$:<INA9;@�! "+j/0�$#"#DO�l�A�]
'"��+17�p1��'"����2-#%�J�$/0'"#,+-5���&!39'%��G!34:��$&!#"39+1&!2-A�2>�!�! "+$t�34:�2>'"39+1&�2> "��C-�D ";�34:��J+- "'"2-&('DEF34&
'"�!34#Z�N2>�J�D �),��'% "�$2>'�d %FO &@ 1e�2-#�p- 82-&('%�$G�2-&!G�)�34#"��'%+g56+j/D7!#Z+17� H2>'%'%�$&('"39+1&� 82>'"���D L+1&
'"���g'"34:��<2>�!�! "+$t�34:�2>'"39+1&w+-5Z'"���g�! "+-INA9�$: 2>'��!2-&!GMO?EL�D'DEJA9�D'�7!#W "�$/D2-A4A|:��D "�$A9;�'"���
&�+-'"2>'"39+1&!#,7!#%�$GY34&qd %FO &@ 1e8O,������p-�D+1:��D'% 834/�/0+1:��N2>'"39IN34A439'X;�/0+1&!G!39'"39+1&qd %FO &@ 1e�
�#%'"2>'%�$#
2B "�$A42>'"39+1&VIJ�D'X),�D�$&�'"����C-�$/0'%+- *+-5�&�+jG!2-ALG!34#%�NA42-/0�$:��$&('"#  d 
 e
2-&!G@'"����C-�$/0'%+- *+-5



� �(S �6Q:� 
�KT� �������Y� ��� ���.� ��Q ��V�� � � � �PX��Y��S,&?" � ��� ��� UB&

p-�$&��D 82-A439KD�$G�#%'% 82-34&!#DEZ)�39'"� 7 IJ�$34&�pR/D2-A4A9�$G='"���Y.j34&��$:�2>'"34/�/0+1:��N2>'"39IN34A439'X;T:�2>'% 83�t
)���+1#%��'% 82-&!#%�J+1#%� 7 � G��0��&��$#�'"�����
HF7!34A439I! 8347!: /0+1&!G!39'"39+1&�d %FO &@ 1e m O�a,; ��d 
 e8E P d 
 e),�BG��$&�+-'%��'"����C-�$/0'%+- �+-5��0tj'%�D 8&!2-AW&�+jG!2-A,56+- 8/0�$#�2-&!G�'"����C-�$/0'%+- �+-5�p-�$&��D 82-A439KD�$G
#%'% "�$#"#%�$#DE� "�$#%�J�$/0'"39C-�$A9;-Oqb�+-'"34/0�Y'"�!2>'�'"���YC-�$/0'%+- 8#  E �\E�2-&!G Q E P #"��+17!A4G@#"2>'"34#%56;
'"����/0+1:��N2>'"39IN34A439'X;q/0+1&!G!39'"39+1&q+-5,Cj39 "'"7!2-AZ),+- ".�E � 9  � P 9 Q O�������G��DC-�$A9+-�N:��$&('
+-5H�NA42-#%'"34/D39'X;R�
�J�$/0'"#g34#�p-+iC-�D 8&��$GVIF;R'"����2-#"#%+j/D342>'"39C-� RN+i)� 87!A9��d %FO &@ 1e � 2-&!GV/0+1:*]
�NA9�$:��$&('"2> 839'X;T/0+1&!G!39'"39+1&!#�d %FO &@ 1e���]*d %FO &@ 1e��-E[34&V)��!34/8�T'"�����N39�$/0�D)�34#%��A434&��$2> 
;j39�$A4G
5r7!&!/0'"39+1&Vd %FO &@ 1e���34#\G��0��&��$GYIF;Tdr/0+1&!#%'"2-&('`e\:�2>'% 83�t � /0+1A4A9�$/0'"34&�p�+17�'X)\2> 8GB&�+- 8:�2-A
C-�$/0'%+- 8#�'%+V2-A4A,#%�Dp1:��$&('"#*+-5�;j39�$A4G=5r7!&!/0'"39+1&���2-&!G�A434&��$2> *�!2> 8G��$&!34&�pR:�2>'% 83�t � E
�� 34#<'"���Y 82>'%��+-5��NA42-#%'"34/Y:�7!A9'"39�NA439�D � OV������#"A42-/".-�$&!34&�p?d6+- �7!&!34A42>'%�D 82-AH/0+1&('"2-/0'`e
 "�$A42>'"39+1&!#�d %FO &@ 1e��*]<d %FO &@ 1e�
 m �!2$C-��2w#"34:�34A42> �#%'% 87!/0'"7� "�-Ogz��$/0'%+- 8# � 2-&!G ��/0+1&('"2-34&C>2-A47��$#
+-5\'"�����NA42-#%'"34/�2-&!G=/DA9�$2> 82-&!/0��:�+jG!7!A43ZG��0��&��$G@2>'<'"�����$A9�$:��$&('"2-AHA9�DC-�$A�O�Q�'
#"��+17!A4GwIJ��#%'% "�$#"#%�$GR'"�!2>'��$&('% 839�$#�2-&!GRG!34:��$&!#"39+1&!#W+-5�'"���*2>IJ+iC-�*:�2>'% 834/0�$#�G��D�J�$&!G
+1&w'"���<#%�N2-/0�<2>�!�! "+$t�34:�2>'"39+1&!#W2>�!�NA439�$GMO

J ,D'-,D' (+�0-M,]����E
�4��,O����2435������� 39���>��*�, � � 
+K ^_�9�@- �1:�35�������

(+�0-M,]����E
�4��,O����2435������� -M,O��*����

������Cj34#"/0+F�$A42-#%'"34/`]��NA42-#%'"34/�:�+jG��$AH�! "+-�J+1#%�$G=34&@'"���Y�! "�$/0�$G!34&�pq#%�$/0'"39+1&=p-+iC-�D 8&!#�2-&
�DC-+1A47�'"39+1&!2> ";�G��D56+- 8:�2>'"39+1&*�! "+j/0�$#"#�34&*)��!34/8��'"����G��D�J�$&!G��$&!/0�,+1&�'"34:��W34#Z'X),+>]�56+1A4GMO
�Z39 8#%'DEF'"����Cj34#"/0+F�$A42-#%'"34/��N2> "' 
 � � 34#L'"34:��0]XG��D�J�$&!G��$&('DEF)����D "�$2-#H56+- ,'"�����NA42-#%'"34/��N2> "'DE
)��!34/8�@34#
�N2>'"�j]XG��D�J�$&!G��$&('DE|'"����'"34:���C>2> 8342>INA9� 
 :��D "�$A9;TA42>IJ�$A4#�'"����#"7!/D/0�$#"#"39+1&@+-5
�DC-�$&('"#DOW��+- �'"���g'"34:��<34&('%�Dp- 82>'"39+1&B+-5Z'"���gCj34#"/0+F�$A42-#%'"34/��N2> "'�+-5�#%'% 82-34&!#W),�g)�34A4AJ7!#%�
'"����:��D'"��+jG�G!7��Y'%+ @Z;X F � D K � � _ CEF K�1 : ��&@I ; EH2-A9 "�$2-G�;=2>�!�NA439�$G@56+- �7!&!34A42>'%�D 82-A
/0+1&('"2-/0'��! "+-INA9�$:�# : &@ jE T4&FE T�T ; OqQ^&='"���Y56 82-:��D),+- ".@+-5�&�+1&!A434&��$2> gCj34#"/0+F�$A42-#%'"34/D39'X;
: U ; E!#"7!/8�B2�:��D'"��+jGw34#W/D2-A4A9�$Gw'"��� 	 � � � � � � ��� � � 	'�(EJ+-'"���D �34&('%�Dp- 82>'"39+1&B#"/8���$:��$#�2> "�
G!34#"/D7!#"#%�$G�34& : �
 �IjE9�
T� jE9�
I;� ; OLb�+i)gE(IF;�#%�$A9�$/0'"34&�pg34&!#%'"2-&('"# 
 � +1&�'"���W'"34:���2�t�34#DEF3�O �-O

 � # � T E>),�,/D2-&<G!39Cj34G��L39's34&('%+�2�&F7!:<IJ�D s+-5j��&!39'%�L34&('%�D "C>2-A4#	� � � 
 � 3 
 � V 
 D � T OQ^&V'"����#%�
HF7��$A�),�Y34&!G!34/D2>'%��2w5r7!&!/0'"39+1&V+-5 
 2>'�34&!#%'"2-&(' 
 � 
 � IF;V2B#"7�IN#"/0 839�!'_��E
�-O p�O 
 � �	
id 
 � e8O�Q^&�'"����:��D'"��+jG : ��&@I ; EF'"����#%'% 82-34& 
H34#L#%+1A9C-�$G�56 "+1:x'"����G!3 �J�D "�$&('"342-A
�
HF7!2>'"39+1&wd %FO &@W1es56+- �2��N39�$/0�D)�34#%�H�J+1A9;j&�+1:�342-A(2>�!�! "+$t�34:�2>'"39+1&<+-5N#%'% "�$#"#Z#"7!/D/0�$#"#"39C-�$A9;
)�39'"�!34&Y�$2-/8�B'"34:��g34&('%�D "C>2-A�E�)��!34/8�wA9�$2-G!#W'%+�'"���g56+1A4A9+i)�34&�p* "�$/D7� " "�$&('W�0tj�! "�$#"#"39+1&!#


 � �� � � � A � � �
 ��g � V 
 ! �
 � �� � �� � A � � ��
 ��g � V 
 ! � � � ! ! ! s�s�s ! d %FO T@#(e
)�39'"�

�
 ��g � V 
 ��
 � 9
� � �� V 
 ! 
 � � � � 
 � ! � m.� ! � � � ! � � � ! � � � ! � � � � � !
��
 ��g � V 
 � �
 � 9
� � �� V 
 ! �
 � � � �� 
 � ! �� m.� ! �� � � ! �� � � ! �� � � ! �� � � � � s

Q^&�'"���<2>IJ+iC-�g "�$A42>'"39+1&!#DE�#"/D2-A42> 8# � � ! �� � 2-&!GwC-�$/0'%+- 8#�
 � ! �
 � G��D�J�$&!G�7��J+1&�'"���Cj34#"/0+F�$A42-#%'"34/��! "+-�J�D "'"39�$#|+-5!2�:�2>'%�D 8342-A(2-&!G<'"���,G��Dp- "�D�H+-5!2>�!�! "+$t�34:�2>'"39+1&YdrA434&��$2> $E�+- 



UOT � " � K�� �	���%Q R[��� 
�K � �W" � 
 ���LKWR I�" � 
 ���LK 
 ) 
 ���WS 


HF7!2-G� 82>'"34/ie8E�)����D "�$2-# � � V 
W34#W2*C-�$/0'%+- �)��!34/8�wG��$#"/0 839IJ�$#H'"���g#%'"2>'%�
+-5['"���
:�2>'%�D 8342-A2>'�2��! "�DCj39+17!#W34&!#%'"2-&('DE!2-/D/0+17!&('"34&�p�+1&!A9;Y56+- �'"���
Cj34#"/0+F�$A42-#%'"34/
#%'% 82-34&��N2> "'DE
� � �� V 
 � � 
 � �� V 
 ! �
 � �� V 
 ! A 
� V 
 ! �A 
� V 
 ! A � V 
 ! �A � V 
 � s d %FO T;�ie

a,;Yd 
 eM),�\G��$&�+-'%�\34&�d %FO T;�ie[2-&!G�34&<'"���\#%�
HF7��$A('"���, 839p1�('^]X�!2-&!GgC>2-A47��,+-5�'"���, "�$A9�DC>2-&('
HF7!2-&('"39'X;-EN�-O p�O,56+- �#%'% "�$#"# A ),�<�!2$C-�-E A 
� � A � � n A � E!)����D "� n 34#W'"���<#%;j:<IJ+1AM+-5
2���&!39'%�<34&!/0 "�$:��$&('DO�������G!34#"/0+1&('"34&F7!39'"39�$#W)��!34/8�R:�2$;R2>�!�J�$2> �34&q#%+1:���#%'"2>'%�*C>2> 83�]
2>INA9�$#H2> "��34&!G!7!/0�$G�IF;�G!34#"/0+1&('"34&F7�+17!#�/8�!2-&�p-�$#\34&*'"�����0tj'%�D 8&!2-ANA9+12-G!34&�p ��d 
 e[+1&�'"���
#%'% 87!/0'"7� "�-O
l\'
#"7!/8�q'"34:��0]XG!34#"/0+1&('"34&F7!39'X;w�J+134&('"# 
 � ),��#"7��!�J+1#%��2-&T34&!#%'"2-&('"2-&��D+17!#�$A42-#%'%+-�NA42-#%'"34/�:�2>'%�D 8342-A[ "�$#%�J+1&!#%�-EJ2-&!GT/0+1&!#%�
HF7��$&('"A9;R2���&!39'%�*34&!/0 "�$:��$&('�+-5,#%'% 82-34&
34#WG��0��&��$GB2-#

n 
 � � n 
 �� � n 
 � �� � n 
 \ � ! � � # ! � ! ! ! s�s�s ! d %FO T�!1e
)�39'"� n 
 � �� � n 
 �� � � � n A � ! n �
 � �� � � � n �A � � �� � n A � s d %FO T�%1e
������ 82>'%��+-5M#%'% "�$#"#HG��D�J�$&!G!#�+1&�'"����G��Dp- "�D��+-5M'"�����J+1A9;j&�+1:�342-A�2>�!�! "+$t�34:�2>'"39+1&��

� '"���<A434&��$2> �2>�!�! "+$t�34:�2>'"39+1&�� �A � � 

� � d A � 3 A 
� V 
 e !

� '"��� HF7!2-G� 82>'"34/
2>�!�! "+$t�34:�2>'"39+1&�� �A � � m� � d A � 3 A 
� V 
 e 3 �A 
� V 
 s
Q�'�#"��+17!A4GYIJ�
 "�$:�2> ".-�$GB���D "�
'"�!2>'�34&�'"���g/D2-#%�<)����$&�'"���gA434&��$2> �2>�!�! "+$t�34:�2>'"39+1&w34#
7!#%�$GY'"���g34&!/0 "�$:��$&('\+-5s'"���
C-�$A9+j/D39'X; n �
 � �� 34&Vd %FO T�%1e m &��D�$Gw&�+-'\'%+�IJ�
G��D'%�D 8:�34&��$GME+1&!A9; n 
 � �� 34&?d %FO T�%1e�
*34#�&��D�$G��$GMO�Uj7!:�:�34&�pY7��|EM),��)\2-&('
'%+w�J+134&('�+17�'
'"�!2>'
'"���
34&!/0 "�$:��$&('"#�+-5
d %FO T�!1e�/D2-&TIJ�*G��D'%�D 8:�34&��$GqIF;q#%+1A9Cj34&�p�#%;j#%'%�$: d %FO &@ 1e8Es)��!34/8�T&�+i)
:�7!#%'WIJ�g#"2>'"34#^�N�$Gw2>'�'"���
 839p1�('^]X�!2-&!Gw#"34G��
+-5Z34&!#%'"2-&(' 
"� 
 � Ok��D�J�$&!G!34&�p�+1&R'"���*+- 8G��D �+-5L'"����'"34:��*2>�!�! "+$t�34:�2>'"39+1&q2>�!�NA439�$GR2-&!GR'"���*/8�!2> %]
2-/0'%�D �+-5�'"34:��</8�!2-&�p-�$#�+-5�A9+12-G!34&�p1#W+1&B'"����#%'% 87!/0'"7� "�-E!),���!2$C-�<'%+Y#%+1A9C-�<56 "+1: +1&��
'%+�'"�� "�D�g�! "+-INA9�$:�#W2>'�'"���<#%�$A9�$/0'%�$GB'"34:��$# 
"� 
 � OH�����$#%�
)�34A4A�IJ�gG!34#"/D7!#"#%�$G�34&w'"���#%�
HF7��$A�O

(+�0-M,�� E$��,B6 
 � V 
NB 
 V�
a,�$/D2-7!#%�R'"���B#%;j#%'%�$: d %FO &@ 1e�34#�&�+1&!A434&��$2> �39'�34#�&��$/0�$#"#"2> ";�'%+=2>�!�! "+12-/8��39'�34&?2-&
34&!/0 "�$:��$&('"2-A�)\2$;-O l�'X;F�N34/D2-A�'"34:��0]X#%'%�D� 
 � V 
 B 
 � /0+1&!#"34#%'"#w34&�7��MG!2>'"34&�p='"���.j&�+i)�&q#%'"2>'%��+-5�'"���*#%;j#%'%�$:�2>'��! "�DCj39+17!#W'"34:���A9�DC-�$A 
 � V 
�'%+�'"���*#%'"2>'%�*2>'�/D7� " "�$&(''"34:��@A9�DC-�$A 
 � O cq2>.j34&�p}7!#%�V+-5�'"���@#"7!/D/0�$#"#"39C-�@ "�$A42>'"39+1&�d %FO T@#(ew),�V+-I!'"2-34&m'"���
56+1A4A9+i)�34&�p�7��MG!2>'"34&�p�56+- 8:�7!A42*56+- �'"���
Cj34#"/0+F�$A42-#%'"34/
#%'% 82-34&wC-�$/0'%+- 

Q � �� ��� � P � � �Q ��g � V 
 d %FO T�UFe
34&�)��!34/8� � � 34#�2�:�2>'% 83�t�'"�!2>'�/0+- " "�$#%�J+1&!G!#\'%+�'"���<#"/D2-A42> � � 34&@d %FO T@#(e�2-&!Gw�NA42$;j#2= "+1A9�T#"34:�34A42> �'%+�'"�!2>'�+-5g'"���]RN�0t�39IN34A439'X;�:�2>'% 83�t~34&}�$A42-#%'"34/D39'X;-E�IN7�'Y���D "�qIJ�$34&�p



� �(S �6Q:� 
�KT� �������Y� ��� ���.� ��Q ��V�� � � � �PX��Y��S,&?" � ��� ��� UO 

7��MG!2>'%�$G�56 "+1: #%'%�D�}'%+=#%'%�D�|O?l�#"#%+j/D342>'%�$G?)�39'"��'"���B#"/D2-A42> �
 ��g � V 
�34#*'"���wC-�$/0'%+- 
�Q ��g � V 
,IF;�)��!34/8�Y'"����Cj34#"/0+F�$A42-#%'"34/�#%'"2>'%�
+-5s'"���
#%;j#%'%�$: 2>'W'"�����! "�$/0�$G��$G�34&!#%'"2-&('W34#
2-/D/0+17!&('%�$GT56+- $O�l\'�2�'"34:��*G!34#"/0+1&('"34&F7!39'X;��J+134&(' 
 � 
 � EJ2-/D/0+- 8G!34&�pY'%+Vd %FO T�%1e m '"���56+1A4A9+i)�34&�p* "�$A42>'"39+1&�IJ�D'X),�D�$&B'"���
��&!39'%�
34&!/0 "�$:��$&('"#���+1A4G!#

n �Q � �� ��� � n �P � � �� � n P � s d %FO T�W1e
�����
7��MG!2>'"34&�p<+-5s'"�����NA42-#%'"34/�#%'% 82-34&�2-&!GY�NA42-#%'"34/�:�7!A9'"39�NA439�D HC-�$/0'%+- 8#�34#\G��0��&��$G

34&w2�7!#"7!2-AJ)\2$;
� � � � � V 
 � n � � !
Q \ � � Q \ � V 
 � n Q \ � s

d %FO T�I1e

l\'�2-&(;V'X),+T#"7!/D/0�$#"#"39C-��'"34:���A9�DC-�$A4#g),�Y:�2$;T�0tj�! "�$#"#g'"���� "�$A42>'"39+1&!#�d %FO &@ 1e<34&
'"���g56+1A4A9+i)�34&�p*34&!/0 "�$:��$&('"2-AM56+- 8:wO

� F :`/ W / 	4/ W 
"� 
 � V 
 � F :`/ W / 	4/ W 
"� 
 �
�ie Q � V 
 � 7  � V 
 ! Q � � 7  � !
!1e � � V 
 � 7 � P � V 
 ! � � � 7 � P � !
%1e Q � V 
 � Q �� V 
 � Q � �� V 
 � Q \ � V 
 ! Q � � Q �� � Q � �� � Q \ � !
UFe Q � �� V 
 � � � V 
 P � V 
 � �Q � V 
 g � V m ! Q � �� � � � P � � �Q ��g � V 
 !
W1e n Q \ � V 
 � � n � � V 
 ! n Q \ � � � n � � !
I1e n � � V 
 7 F ! n � � 7 F !
&-e � � V 
 � � � P � V 
 � ��� � V 
 � � � � � � � P � � � d � � V 
 � n � � e � �j F ! j F !
T1e # � n � � V 
 9 � � V 
 ! # � n � � 9 � � !
 1e P � V 
 � ��
 � V 
 ! P � � ��
 � !
�$#(e 
 � V 
 7 F 
 � 7 F !
���ie � � V 
 � � � Q �� V 
 � � j F ! � � � � � Q �� � � j F !
�
!1e # � 
 � V 
 9 � � V 
 ! # � 
 � 9 � � s d %FO T4&-e

a,;g#"7�IN#%'"39'"7�'"34&�p,'"���,#%'% "�$#"#|56 "+1:�d %FO T4&-e��H34&('%+*d %FO T4&-e m 2-&!GYd %FO T4&-e��-E>2-&!Gg:�2>.j34&�p7!#%�
+-5Z'"���g#%�NA439'gd %FO T4&-e �-E!56+- 
"� 
 � E!),�g/D2-&B "�$G!7!/0��d %FO T4&-eW'%+�'"���g/0+1&!G!39'"39+1&!#
7 � � 
 � 3 � � � F !

� n � � 3 � � � 
 � � � � ��� � V 
 7 F !
� � � n � � 3 � � 7  � � � � � � ��
 � � � � �Q ��g � V 
 ��� � � � Q \ � V 
 7 F !

d %FO T�T1e



W@# � " � K�� �	���%Q R[��� 
�K � �W" � 
 ���LKWR I�" � 
 ���LK 
 ) 
 ���WS 


)�39'"��'"���<#"34G��
/0+1&!G!39'"39+1&!#

n � � 7 F ! 
 � 7 F 2-&!G n � � 9 � � � # ! 
 � 9 � � � # s d %FO T� 1e

�����g'X),+Y7!&�.j&�+i)�&wC-�$/0'%+- 8#�+-5�d %FO T�T1e8E n � � 2-&!G 
 � E�#"��+17!A4Gw#"2>'"34#%56;�'"���<&�+1&j]&��Dp12>'"39Cj39'X;B/0+1&!G!39'"39+1&MEN/05�O�d %FO T� 1e8EM2-&!GB'"���<+- "'"��+-p-+1&!2-A439'X;R/0+1&!G!39'"39+1&w)�39'"�B "�$#%�J�$/0'
'%+�'"���</0+1&��"7�p12>'%�gC>2> 8342>INA9�-Esd %FO T�T1e m 2-&!G=d %FO T�T1e �-E! "�$#%�J�$/0'"39C-�$A9;-O

vV��/D2-&T56+- 8:�7!A42>'%��'"����34&!/0 "�$:��$&('"2-AZ�! "+-INA9�$: 7!&!G��D 
/0+1&!#"34G��D 82>'"39+1&?d %FO T�T1e
2-#
'"���g56+1A4A9+i)�34&�p*&��$#%'%�$GRA434&��$2> �/0+1:��NA9�$:��$&('"2> 839'X;Y�! "+-INA9�$:�dr&!{Zn\S\e � � � ���?" �WS � �

�/ � � � ��� � � � ��g � V 
 !
� m�g � 7 F ! ��� g � 7 F ! � 
 g � � F ! � m�g � 7 F ! � � g � 7 F ! � � 9 � � � # !

d %FO  @#(e
)����D "�
'"���
56+1A4A9+i)�34&�p�&�+-'"2>'"39+1&!#�2> "�<7!#%�$G��

�/ � �
�		



F F 3_7 � �
F 3 � � � �

� � 7 3 � � � 3 � � � � �


���
� !

� � �
���� ���

 �
n � �

 �

� ���
���
! � ��g � V 
 �

���� ���
3 � �
� � V 

� � ��g � V 


� ���
���
!

p139C-�$& � � ! � � V 
 � � � ��� � V 
 ! � � ��g � V 
 � � � � � d �Q ��g � V 
 � Q \ � V 
 e s

� ��,B6 
 V� B 
 T� 35� 3 ���0-M,\����E
�4�������0���1�D�QP>6 ���0��� 
"� 
 �
l\'�'"���$#%�W'"34:��$# 
 � 2>'�)��!34/8��'"���WA9+12-G*C-�$/0'%+- ,#"7 �J�D 8#�2L�"7!:���G!34#"/0+1&('"34&F7!39'X;<34&�'"34:��-E3�O �-O n � � �� F E!),�<�!2$C-�<'%+�G��D'%�D 8:�34&��
'"���<#%'"2>'%�<+-5['"���<#%;j#%'%�$: 2>'�'"���g 839p1�('^]X�!2-&!G
#"34G���+-5 
 � Es3�O �-O�2>' 
-� 
 T� � 
 � �7#jO*���!34#�A9�$2-G!#�'%+B2��! "+-INA9�$: Q"Q�G��0��&��$GqIJ�$A9+i)
)��!34/8�R:�7!#%'�IJ��#%+1A9C-�$Gq34&R2-G!G!39'"39+1&B'%+�SL "+-INA9�$: Q�34&B'"���*/D2-#%��+-5LIJ+-'"�R'"����A434&��$2> 
2-&!G\HF7!2-G� 82>'"34/�'"34:��g2>�!�! "+$t�34:�2>'"39+1&!#DO

������#%'"2>'%��+-5,'"����#%'% 87!/0'"7� 82-AZ#%;j#%'%�$:�2>'
'"���*'"34:��0]XG!34#"/0+1&('"34&F7!39'X;B�J+134&(' 
-� 
 �34#WG��0��&��$GwIF;Y'"���
56+1A4A9+i)�34&�p* "�$A42>'"39+1&!#DO



� �(S �6Q:� 
�KT� �������Y� ��� ���.� ��Q ��V�� � � � �PX��Y��S,&?" � ��� ��� W;�

� F :`/ W / 	4/ W 
"� 
 � 3 # � F :`/ W / 	4/ W 
"� 
 � � #
�ie Q � � 7  � ! Q 
� � 7  
� !
!1e � � � 7 � P � ! � 
� � 7 � P 
� !
%1e Q � � Q �� � Q � �� � Q \ � ! Q 
� � Q � 
� �md Q � �� � n Q � �� e��d Q \ � � n Q \ 
� e !
UFe Q � �� � � � P � � �Q ��g � V 
 ! n Q � �� � � � n P � !
W1e n Q \ � � � n � � ! n Q \ 
� � � n � 
� !
I1e n � � 7 F ! n � 
� 7 F !
&-e � � � � � P � � ��� � � � � 
� � � � P 
� � � d � � � n � 
� e � �

j F ! j F !
T1e # � d n � � e 9 � � ! # � � n � 
� � 9 � 
� !
 1e P � � ��
 � ! P 
� � ��
 
� !
�$#(e 
 � 7 F 
 
� 7 F !
���ie � � � � � Q �� � � j F ! � 
� � � � Q � 
� � � j F !
�
!1e # � d 
 � e 9 � � ! # � � 
 
� � 9 � 
� s d %FO  ;�ie

�����TA434&��$2> �/0+1:��NA9�$:��$&('"2> 839'X;}�! "+-INA9�$: 2-#"#%+j/D342>'%�$G�)�39'"��d %FO  ;�ieY�!2-#w2=56+- 8:
2-&!2-A9+-p-+17!#�'%+�'"���
�! 839+- �&!{Zn\S}2-&!GB34#W#%'"2>'%�$Gq2-#W'"���g56+1A4A9+i)�34&�p�� � ���?" �WS � � �

�/ � � 
� ��� 
� � � 
��g � V 
 !
� 
 m�g � 7 F ! � 
 � g � 7 F ! � 
 
 g � � F ! � 
 m�g � 7 F ! � 
 � g � 7 F ! d�� 
� e 9 � 
� � # !

d %FO  �!1e



W�! � " � K�� �	���%Q R[��� 
�K � �W" � 
 ���LKWR I�" � 
 ���LK 
 ) 
 ���WS 


)����D "�

�/ � � �		



F F 3_7 � �
F 3 � � � �

� � 7 3 � � � 3 � � � � �

���
� !

� 
� �
���� ���

 
�
n � 
�

 
�

� ���
���
! � 
��g � V 
 �

���� ���
3 � 
�
� �
� � 
��g � V 


� ���
���
!

p139C-�$& � 
� ! � � � � � ��� � ! � � 
��g � V 
 � � � � � d �Q ��g � V 
$� Q \ � e � � � d � � 3 � � e ��
 � s

Q^&�'"�!34#�)\2$;-Ej'"����+- 839p134&!2-A�/0+1&('"34&F7�+17!#^]X34&j]�'"34:��W�! "+-INA9�$: d %FO &@ 1eH�!2-#�IJ�D�$&�'% 82-&!#^]
56+- 8:��$G~34&('%+�2�#%�D 839�$#�+-5<A434&��$2> Y/0+1:��NA9�$:��$&('"2> 839'X;}�! "+-INA9�$:�#qd %FO  @#(eY2-&!G�d %FO  �!1e8E
)��!34/8��G��$#"/0 839IJ�Y/0+1:��NA9�D'%�$A9;='"���w/0+1&!#"34G��D "�$G�7!&!34A42>'%�D 82-ALCj34#"/0+F�$A42-#%'"34/`]��NA42-#%'"34/Y/0+1&j]
'"2-/0'\�! "+-INA9�$:�2>','"34:�� 
 � O�Q^&�5r2-/0'DEj'"����34&!/0 "�$:��$&('"2-AN�! "+j/0�$G!7� "��),���!2$C-�
2-G�C>2-&!/0�$G2-A4A9+i)�#|7!#|'%+�2-&!2-A9;FKD��HF7!39'%�H2�/0+1:��NA9�0tJE>2-A4#%+�&�+1&j]��! "+-�J+- "'"39+1&!2-A-A9+12-G!34&�pW�! "+-p- 82-:�:��
+-5�'"����#"A42-/".-�$&��$G�#%;j#%'%�$:�34&�)��!34/8�ME-)�39'"�!34&�2
'X;F�N34/D2-Aj'"34:���#%'%�D�|E1�NA42-#%'"34/\#%'% 82-34&!#Z2> "�
2-#"#"7!:��$G���+1A9+1&�+1:�34/L)��!34A4#%'s#%'% "�$#"#%�$#Z2> "�W2>�!�! "+$t�34:�2>'%�$G�)�39'"�<2�A434&��$2> s+- HF7!2-G� 82>'"34/
�J+1A9;j&�+1:�342-A�OZl\'�2-A4AJ'"34:��$# 
 � 2>'�)��!34/8��'"���
�0tj'%�D 8&!2-A|A9+12-Gw+1&w'"���g#%;j#%'%�$: 34#\'"34:��0]
/0+1&('"34&F7�+17!#
39'�34#�#"7��Y/D39�$&('�'%+B#%+1A9C-�*'"����&!{Zn\Sxd %FO  @#(e8E[IN7�'�+-'"���D ")�34#%�*'"����&!{Zn\S
d %FO  �!1eW:�7!#%'WIJ�
#%+1A9C-�$GB2-G!G!39'"39+1&!2-A4A9;�2>56'%�D ")\2> 8G!#�7!#"34&�p�'"���
.j&�+i)�&�C-�$/0'%+- � � E!'"���#%+1A47�'"39+1&�+-5ZSL "+-INA9�$: Q`O

��+- �'"���Y#%+1A47�'"39+1&@+-5�'"����&��$#%'%�$G�A434&��$2> �/0+1:��NA9�$:��$&('"2> 839'X;@�! "+-INA9�$:�#
),�w�!2$C-�
G��DCj34#%�$GV2��! 834&!/D39�NA9�<�N39C-+-'"34&�pw#"/8���$:��-EZ#%�D�YUF�$/0'"39+1&M!FO %FO�Q^&T "�D56�D "�$&!/0��'%+R{|�$:�:�2
!FO��$#
),�\)\2-&('�'%+g#%'% "�$#"#�'"�!2>'�34&�'"����G��D 839C-�$G*{Zn\S}d %FO  @#(e�2-&!GBd %FO  �!1e['"���\�! "+-�J�D "'"39�$#
+-5J'"����:�2>'% 83�t �/ � ! � � # ! � ! ! ! s�s�s�G��D�J�$&!G*+1&�IJ+-'"��'"���W.j34&��$:�2>'"34/D2-A!2-&!G��N�(;j#"34/D2-A
�! "+-�J�D "'"39�$#,+-5s'"���
#%'% 87!/0'"7� 82-AJ#%;j#%'%�$:wOH�Z39 8#%'"A9;-Ej'"���
:�2>'% 83�t 3 �/ � � / � 34#,�J+1#"39'"39C-�#%�$:�3�]XG��0��&!39'%��395�'"����:�2>'% 834/0�$# � 2-&!G � � � � � 2> "���J+1#"39'"39C-��#%�$:�3�]XG��0��&!39'%�-OZ���!34#
 "�
HF7!39 "�$:��$&('\34#\#"2>'"34#^�N�$G�34&�'"���
/D2-#%�
+-5s'"���
7!#%�$G�SL 82>p-�D 5G #\�NA42-#%'"34/��!2> 8G��$&!34&�p< 87!A9�
2-&!GT'"����/0+1&(C-�0t�39'X;T+-5,'"����;j39�$A4Gq2-&!GV/DA9�$2> 82-&!/0�� "�Dp139+1&!#DE|'%+-p-�D'"���D g)�39'"�q'"����&�+1&j]
&��Dp12>'"39C-���!2> 8G��$&!34&�p�:�+jG!7!A47!# k 
 d��HeN7 #�2-&!GBCj34#"/0+F�$A42-#%'"34/��N2> 82-:��D'%�D � � d��,e87 #
56+- �2-A4AJ�J+134&('"#,+-5['"���g#%;j#%'%�$:wO\UF�$/0+1&!G!A9;-Ej'"���
�0t�34#%'%�$&!/0�g2-&!Gw7!&!3�HF7��$&��$#"#,+-5[2�#%+1A47j]
'"39+1&�'%+�+17� Z�! "+-INA9�$:�G��D�J�$&!G!#s2-A4#%+�+1&�'"���\G!2>'"2 � ��g � V 
s)��!34/8��/0+1&('"2-34&*34&�56+- 8:�2>'"39+1&+1&R'"����2>�!�NA439�$GwA9+12-G!34&�p�2-&!GR/8�!2-&�p-�$#�34&w'"���<�N�(;j#"34/D2-AHd6�NA42-#%'"34/<#%'% 82-34&B�!2> 8G��$&!34&�pFe
2-&!G�.j34&��$:�2>'"34/D2-A!�! "+-�J�D "'"39�$#L+-5|'"����#%'% 87!/0'"7� 82-AN#%;j#%'%�$: 34&�'"����/0+17� 8#%��+-5|'"����G��D56+- %]
:�2>'"39+1&��! "+j/0�$#"#DO[Q�'Z34#Z/DA9�$2> Z'"�!2>'Z'"���WG��DC-�$A9+-�N:��$&('[+-5N�NA42-#%'"34/H#%'% 82-34&!#\dr�!34&�p-�$#`e|:�2$;
/0+1&(C-�D "'g'"����34&!39'"342-A4A9;w#%'"2>INA9��#%'% 87!/0'"7� "��:�2-G���+-5\2�Cj34#"/0+F�$A42-#%'"34/`]W�J�D "56�$/0'"A9;R�NA42-#%'"34/
:�2>'%�D 8342-A�34&('%+
2�#%'% 87!/0'"7� 82-Aj:��$/8�!2-&!34#":�7!&!2>INA9�,'%+g#"7!#%'"2-34&�2-&(;*2-G!G!39'"39+1&!2-AFA9+12-G!34&�p�O



� �(S �6Q:� 
�KT� �������Y� ��� ���.� ��Q ��V�� � � � �PX��Y��S,&?" � ��� ��� W�%

v����$&~7!#"34&�p@'"���.HF7!2-G� 82>'"34/B�J+1A9;j&�+1:�342-A\'"34:��q2>�!�! "+$t�34:�2>'"39+1&�),�q&��D�$G~'"���
 82>'%��+-5|#%'% "�$#"# �P 
� 2>','"���� 839p1�('^]X�!2-&!G�#"34G���+-5M'"����'"34:�� 
 � 2>'H)��!34/8��'"���D "��34#H2\�"7!:��34&='"�����0tj'%�D 8&!2-AWA9+12-GME n � � �� F +- 

�2-&!G?34&�39'"#*#%�J�D�$G n �� � �� F O=�s+T'"�!34#<�$&!GME
2-&�2-G!G!39'"39+1&!2-A�� � ���?" �WS � � �w:�7!#%'�IJ��/0+1&!#"34G��D "�$GMOT�Z39 8#%'DEL2-&?34&!/0 "�$:��$&(' n � � 34#G��D'%�D 8:�34&��$G�56 "+1: '"���
�
HF7!2>'"39+1& � � � ���?" �WS � � � ���

�� � n � � � n �� � � �7 � �� V 
� ��� � n �P � d %FO  �%1e
)����D "�

�� � � �7 � �� V 
� �7
34#g'"����#%'"3 �M&��$#"#<:�2>'% 83�tV+-5W'"����#%'% 87!/0'"7� 82-AH#"7�IN#%;j#%'%�$:wEZ/0+1&('"2-34&!34&�pR+1&!A9;T'"���Y/0+1&j]
'% 839IN7�'"39+1&!#�+-5,'"���$#%���$A9�$:��$&('"#
+-5,'"����56+17!&!G!2>'"39+1&T)��!34/8�T2> "��34&V/0+1&('"2-/0'<)�39'"�T'"���
#%'% 87!/0'"7� "�-OYv�39'"�@'"���Y#"7��J�D 8#"/0 839�!' � ),��G��$&�+-'%�Y���D "��'"���� "�$#%'% 834/0'"39+1&V'%+R'"�!34#<#"7�I�]
#%;j#%'%�$:wOw������IJ+17!&!G!2> ";T/0+1&!G!39'"39+1&!#
+1& n � � /D2-&=�$2-#"34A9;TIJ��G��D 839C-�$GV56 "+1:�'"��+1#%�
34:��J+1#%�$G@+1&�'"����G!34#%�NA42-/0�$:��$&('<C-�$/0'%+-  � OqQ^&�G��D 839Cj34&�p�d %FO  �%1e<),�w:�2-G���7!#%�Y+-5d %FO T�W1e�2-&!G�'"���g�
HF7!2>'"39+1& � � � ���?" �WS � � � � �

�7 � n ��P � � n �� � s d %FO  �UFe
h�2$Cj34&�p�G��D'%�D 8:�34&��$G n � � ),�g/D2-&R/D2-A4/D7!A42>'%�

n �� Q � �� � �7 n � � !
n ��P � � �� V 
� n �� Q � �� 3 �� V 
� ��� � n �P � !

2-&!G���&!2-A4A9;
�P 
� � �P � � n �P � s d %FO  �W1e

�����
�
HF7!2>'"39+1&�d %FO  �%1e�34#\C>2-A434G��! "+iCj34G��$Gw'"�!2>'�'"���<:�2>'% 83�t �� � 34#�&�+1&j]X#"34&�p17!A42> $E
)��!34/8�=G��D�J�$&!G!#
IJ+-'"�=+1&='"���Y:�2>'% 83�t �7 2-&!G@'"����:�2>'% 83�t �� � OTy�5W/0+17� 8#%�-E�)����$&
'"���w:�2>'% 83�t �� � 34#��
HF7!2-A,'%+VKD�D "+�EH'"���$& �� � 34#*#"34&�p17!A42> $OV���!34#�34#<'"���w/D2-#%�w)�39'"�
2-&(;�Cj34#"/0+F�$A42-#%'"34/
:�+jG��$AM56+- �)��!34/8�w'"���</0+F� �Y/D39�$&(' � � � #jE�34&��N2> "'"34/D7!A42> W)�39'"�w'"���
�
�$A9Cj34&j]�z�+139p-'L:�+jG��$A�OWd6Q^&� "�D56�D "�$&!/0��'%+<'"����/0+1&!#%'"39'"7�'"39C-���
HF7!2>'"39+1&qd %FO &@W1e�),�� "�$/D2-A4A
'"�!2>' � � 34#�G��0��&��$G@2-#�56+1A4A9+i)�# � � � �9� 
 � � 
 ! 395 � 
 �� # ! � m � #jEL2-&!G � � � � m � � m395 � m �� #jO eVQ^&T'"����#"39'"7!2>'"39+1& �� � � F 39'
34#�#"7��Y/D39�$&('�'%+B#"2>'"34#%56;R�
HF7!2>'"39+1&}d %FO  �UFe8O
h�+i),�DC-�D $EN39',#"��+17!A4G�IJ��&�+-'%�$GY'"�!2>'\'"����#%;j#%'%�$:�+-5|�
HF7!2>'"39+1&!#�d %FO  �UFe8EN34&�)��!34/8� �7 �
34#�2 " @��o "�$/0'"2-&�p17!A42> �:�2>'% 83�t�)�39'"� " � �=EN:�2$;w&�+-'��J+1#"#%�$#"#W2�#%+1A47�'"39+1&w2-&!G
395H2-&(;-Es'"����#%+1A47�'"39+1&T:�2$;qIJ�*&�+1&j]X7!&!3�HF7��-O<��+1A4A9+i)�34&�p�'"����34G��$2Y�! "�$#%�$&('%�$GV34& : UOI ;
),�B/D2-&?#"��+i) '"�!2>'�'"���D "���0t�34#%'"#�2T7!&!3�HF7��Y#%+1A47�'"39+1&�'%+�d %FO  �UFe*395� 82-&�. �7 � � �
2-&!G@'"����#%'% 87!/0'"7� 82-AH#"7�IN#%;j#%'%�$:�)���+1#%���$A9�$:��$&('"#�/0+1&('% 839IN7�'%��'%+R'"���Y:�2>'% 83�t �7 34#
#%'"2>'"34/D2-A4A9;*G��D'%�D 8:�34&!2>'%�-O������W "�
HF7!39 "�$:��$&('Z+1&�'"���� 82-&�.�+-5 �7 � E(3�O �-OZ 82-&�. �7 � � �
34#\�
HF7!39C>2-A9�$&('W'%+�'"���g56+1A4A9+i)�34&�p�/0+1&!G!39'"39+1&�'"�!2>'�G��D' �7 �7 � �� #jO

Q^&T'"����&��0tj'
#%�$/0'"39+1&V),��#"�!2-A4A[G!34#"/D7!#"#�'"����&F7!:��D 834/D2-A[ "�$#"7!A9'"#�+1&T�0t�2-:��NA9�$#�+-5
�! 82-/0'"34/D2-A|34:��J+- "'"2-&!/0�g34&��$&�p134&��D�D 834&�p�O



W�U � " � K�� �	���%Q R[��� 
�K � �W" � 
 ���LKWR I�" � 
 ���LK 
 ) 
 ���WS 


J ,D'-,�J � �1-M,B�@���439: , �C39-M6�:�,BE
���!34#
#%�$/0'"39+1&=/0+1&('"2-34&@'"����&F7!:��D 834/D2-A� "�$#"7!A9'"#�)��!34/8�V),���!2$C-��+-I!'"2-34&��$G@)�39'"�T+17� 
:�2>'%�D 8342-A�:�+jG��$A�56+- �#%+1:��q'X;F�N34/D2-A��$&�p134&��D�D 834&�p@'%�$#%'Y�! "+-INA9�$:�#DOm�� "+1: '"���q56+17� 
�0t�2-:��NA9�$#
/0+1&!#"34G��D "�$G : T;� ; E|),���! "�$#%�$&('g���D "� P t�2-:��NA9�$# ��2-&!G.U�O*vV��#%'"2> "'
)�39'"�
'"���,IJ�$&!G!34&�p��! "+-INA9�$:�+-5N2�#"34:��NA9;
#"7��!�J+- "'%�$GgIJ�$2-:�:�2-G��,+-5�G!3 �J�D "�$&('sCj34#"/0+F�$A42-#%'"34/
:�2>'%�D 8342-A4#DO������B:�2-34&��N7� "�J+1#%��+-5 P t�2-:��NA9� �B34#*'%+V'%�$#%'�'"���B/0+1&(C-�D "p-�$&!/0�R 82>'%�
+-5\'"�����N39�$/0�D)�34#%��A434&��$2> <2>�!�! "+$t�34:�2>'"39+1&V56+- <'"�����! "�$#"/0 839IJ�$GT�N39�$/0�D)�34#%� HF7!2-G� 82>'"34/
�!34#%'%+- ";<+-5JA9+12-G!34&�p�OZb�+-'"34/0��'"�!2>'H34& P t�2-:��NA9�L�W39'L#"7��Y/0�$#Z'%+<G!39Cj34G��,'"���WIJ�$2-:�34&('%+
+1&!A9;B'X),+w��&!39'%���$A9�$:��$&('"#g34&R+- 8G��D 
'%+wp-�D'<&F7!:��D 834/D2-As "�$#"7!A9'"#�)��!34/8�T2> "���0t�2-/0'<2-#
/0+1&!/0�D 8&!#[IJ+-'"��'"���W#%'"2>'"34/D#Z2-&!G�.j34&��$:�2>'"34/D#[+-5!'"���\�! "+-INA9�$:wOscR+- "�W#%�J�$/D3���/D2-A4A9;-E>'"���
G��$#"/0 839�!'"39+1&B+-5L'"���<.j34&��$:�2>'"34/D#�)�39'"�R+1&!A9;B2�56�D)��$A9�$:��$&('"#DEJ'"���*&F7!:<IJ�D �+-5L)��!34/8�
34#gG��D'%�D 8:�34&��$GTIF;T'"����&F7!:<IJ�D g+-5\56+- 8/0�$#<2>�!�NA439�$GV2-&!G@#"7��!�J+- "'"#�+-5\'"����IJ�$2-:wE[34#
�0t�2-/0'W7!&!G��D L'"����2-#"#"7!:��!'"39+1&�'"�!2>'H'"����A47!:��J�$G*�NA42-#%'"34/��!34&�p-�$#H:�2$;�2>�!�J�$2> \34&�'"���
/0 "+1#"#^]X#%�$/0'"39+1&!#\)����D "��'"����56+- 8/0�$#\2> "�
2>�!�NA439�$GMOZ������A42>'%'%�D �34#H'% 87���56+- W2<IJ�$2-:�)�39'"�
34G��$2-ALQ �F/0 "+1#"#^]X#%�$/0'"39+1&�2-&!G=395\'"���Y:�2>'%�D 8342-AH+-5W'"����IJ�$2-: 34#g�J�D "56�$/0'"A9;T�NA42-#%'"34/>OwQ^&
+-'"���D �/D2-#%�$#DEH)����D "��'"���Y�NA42-#%'"34/Y�!2> 8G��$&!34&�pR:�+jG!7!A47!# k 
 34#��J+1#"39'"39C-�Y2-&!G 
i+- *'"���
IJ�$2-:�:�2$;�/0+1:���34&�/0+1&('"2-/0',)�39'"��2
56+17!&!G!2>'"39+1&ME-'"���W��&!39'%�W�$A9�$:��$&('HG!34#"/0 "�D'"39K$2>'"39+1&
+-5['"���
IJ�$2-: :�7!#%'WIJ����&��D $O�l�#�/8���$/".-�$Gq&F7!:��D 834/D2-A4A9;-Ej'"���g7!#%�$G�'"34:��g34&('%�Dp- 82>'"39+1&
#"/8���$:��*2-&!GR&F7!:��D 834/D2-As2-A9p-+- 839'"�!: �0t��!39IN39'�2�p-+F+jGq/0+1&(C-�D "p-�$&!/0�* 82>'%���DC-�$&T34&B'"���
/D2-#%��+-5|/0+1:��NA9�0t�IJ+17!&!G!2> ";�/0+1&!G!39'"39+1&!#H2-&!GYA9+12-G!34&�p<�!34#%'%+- 839�$#DE P t�2-:��NA9��!<34& : T;� ; E
2-&!GT34#�/D2>�N2>INA9��'%+B#%+1A9C-�*'"����G!3 �Y/D7!A9'�34&('%�D 82-/0'"39+1&T�! "+-INA9�$:wEJ/05�O : !�W ; EM56+- 
2Y56 "�D�$A9;
 "�$#%'"34&�pV#%'% 87!/0'"7� "��+1&}2V7!&!34A42>'%�D 82-AH56+17!&!G!2>'"39+1& P t�2-:��NA9� %T34& : T;� ; O?l G!3 �J�D "�$&('
&F7!:��D 834/D2-AJ�! "+j/0�$G!7� "��56+- �#"34:�34A42> \�! "+-INA9�$:�#W34#\�! "+-�J+1#%�$Gw34& : U�U ; O

��C39-M6�:�,M	
l�#�'"�����N 8#%'��0t�2-:��NA9��),��/0+1&!#"34G��D �2w#"34:��NA9;w#"7��!�J+- "'%�$GRIJ�$2-:wEM#"��+i)�&V34&q�Z39p�OC!FE
:�2-G��*+-5,G!3 �J�D "�$&('�Cj34#"/0+F�$A42-#%'"34/�:�2>'%�D 8342-A4#�2-&!GTA9+12-G��$GT)�39'"�R'"���*�J+134&('�56+- 8/0� 0 �
0 d 
 e�)���+1#%��'"34:��*�DC-+1A47�'"39+1&@34#
G��D�N34/0'%�$GV34&T�Z39p�O�!>2jO�vV��2-#"#"7!:��$GT'"����56+1A4A9+i)�34&�p
:�2>'%�D 8342-AZ�N2> 82-:��D'%�D 8# D 
 � D m � DK� !�s # � �$# � cqSZ2jE � 
 � � m � � � UHs # � �$# �
cqSZ2 � �� $E>)��!34/8��2> "�\7!#%�$G*34&<'"���,p-+iC-�D 8&!34&�p
G!3 �J�D "�$&('"342-A1�
HF7!2>'"39+1&!#[+-5N'"���,56+1A4A9+i)�34&�p
Cj34#"/0+F�$A42-#%'"34/
:�+jG��$A4# : �
I�U ; E!56+- �'"���<#%'"2-&!G!2> 8Gw:�+jG��$A|#%�D�Yd %FO &@I1e �
� '"���<cq2�tj),�$A4A|:�+jG��$A

�

�
A � �

D �A � �
 � � !
� '"���<�
�$A9Cj34&j]�z�+139p-'�:�+jG��$A

A ��D 
 � � � � �
 � � !
� '"���<a\7� "p-�D 8#�:�+jG��$A

A � � � 
D 
 � � 

D m

� � m
D m

� �A � � 
 � m
D 
 D m

_A � � 
 �
 � � � � 
 � m
D m

_
 � � s



� &?S �����LKW�#" � �'�#S4I�" �	
 W�W

�Z39p17� "� !�IR#"��+i)�#W'"���g'"34:��
�DC-+1A47�'"39+1&w+-5['"���<G�� RN�$/0'"39+1&w+-5['"���<:�34G!#%�N2-&Y�J+134&('\56+- 
'"���RG!3 �J�D "�$&('�Cj34#"/0+F�$A42-#%'"34/w:�2>'%�D 8342-A�:�+jG��$A4#*)����$&?'"���RA9+12-G 0 C>2> 839�$#��N39�$/0�D)�34#%�
A434&��$2> 8A9;<)�39'"��2\�"7!:���2>' 
"� UHs #�#��� $O�b�+-'%��'"�!2>',34&�'"�!34#H/D2-#%��'"�����N39�$/0�D)�34#%��A434&��$2> 
'"34:��H2>�!�! "+$t�34:�2>'"39+1&g5r7� 8&!34#"���$#�'"���H�0t�2-/0'Z#%+1A47�'"39+1&
56+- Z2-&(;�'"34:��,#%'%�D� � � j UHs #�#��� $E
34&g�N2> "'"34/D7!A42> Z34&g+- 8G��D ['%+
G��D'%�D 8:�34&��H'"���\#%'"2>'%�$#Z2>' 
"� UHs #�#�2-&!G 
�� T�s #�#
39'[#"7��Y/0�$#
'%+�'"2>.-� � 
 � � m � UHs #�#jEs2-&!GR'"���$&q),���"7!#%'�#%+1A9C-�*SL "+-INA9�$: Q�2>'�'"34:��$#SUHs #�# ! T�s #�#
2-&!G�SL "+-INA9�$:�Q"Q
2>' 
R� UHs #�#jOT�����Y#"2-:��� "�$#"7!A9'"#g),��/D2-&�+-I!'"2-34&=IF;V�$:��NA9+i;j34&�p
'"�����N39�$/0�D)�34#%� HF7!2-G� 82>'"34/*'"34:���2>�!�! "+$t�34:�2>'"39+1&ME|IN7�'g&�+i)�2>'g'"34:��$# 
_� # s #�#R2-&!G

 � UHs #�#Y),���!2$C-�*'%+Y2-G!G!39'"39+1&!2-A4A9;�#%+1A9C-��SL "+-INA9�$: Q"Q"Q`ONh�+i),�DC-�D $E|395Z'"���<�DC-+1A47�'"39+1&
+-5 0 34#��N39�$/0�D)�34#%� HF7!2-G� 82>'"34/>E�'"���$&R'"����+-'"���D �'"34:���2>�!�! "+$t�34:�2>'"39+1&R5r7� 8&!34#"���$#W'"���
�0t�2-/0'�#%+1A47�'"39+1&�'%+*'"����)���+1A9��G��D56+- 8:�2>'"39+1&��! "+j/0�$#"#,)��!34/8�Y34#,34A4A47!#%'% 82>'%�$G�34&Y�Z39p�O5!>/
56+- 
'"����/8�!2> 82-/0'%�D 834#%'"34/*:�34G!#%�N2-&qG�� RN�$/0'"39+1&MOgQ^&q+-'"���D 
),+- 8G!#DEJ)�39'"�q'"���*�N39�$/0�D)�34#%�
HF7!2-G� 82>'"34/�2>�!�! "+$t�34:�2>'"39+1&T),��/D2-&@G��D'%�D 8:�34&����0t�2-/0'"A9;T'"����#%'"2>'%��+-5\'"����IJ�$2-:�2>'

"� UHs #�#<2-&!G 
"� T�s #�#gIF;*'"2>.j34&�p � 
 � � m � UHs #�#�2-&!G�#%+1A9Cj34&�pgSL "+-INA9�$:�Q�2>'L'"���$#%�
'"34:��$#[2-&!G�SL "+-INA9�$:�#MQ"Q|2-&!G<Q"Q"QJ2>' 
"� UHs #�#jOLcR+- "�D+iC-�D $E(39'[34#s34&('%�D "�$#%'"34&�p�'%+� "�$:�2> ".
'"�!2>'g'"����G�� RN�$/0'"39+1& +Zd 
 e�34#g2w&�+1&j]X:�+1&�+-'%+1&���5r7!&!/0'"39+1&T56+- g'"34:��$# 
 � UHs #�#B)��!34A9�
'"�����DC-+1A47�'"39+1&Y+-5s'"����A9+12-Gw34#,:�+1&�+-'%+1&��-OH���!34#H�
�J�$/0'�34#,�DC-�$&w:�+- "���! "+1&�+17!&!/0�$GY34&
/D2-#%�g+-5Z'"��� HF7!2-G� 82>'"34/�A9+12-GB�!34#%'%+- ";-O

�Z39p�O;%
#"��+i)�#L'"����/0+1&(C-�D "p-�$&!/0�� "�$#"7!A9'"#�+-5M'"����:�34G!#%�N2-&�G�� RN�$/0'"39+1&�+-5M'"����IJ�$2-:
56+- �'"���Y�N39�$/0�D)�34#%��A434&��$2> �2>�!�! "+$t�34:�2>'"39+1&@+-5W'"��� HF7!2-G� 82>'"34/��DC-+1A47�'"39+1&=+-5�A9+12-G!34&�p
0 d 
 e8OH�����
'"34:��g#%'%�D� � � 34#\C>2> ";j34&�pBd6IN7�'WIJ�$34&�p�/0+1&!#%'"2-&('�2-A9+1&�p�'"���g'"34:��g34&('%�D "C>2-A
: #jO #�#jE TFO #�# ; e�56 "+1: � � � �� � UHs #�#Y�� �'%+ � � � # s��
!�W��� �IF;�'"���g56+- 8:�7!A42 � �]� �� � ! �
)�39'"� 
 � # ! � ! s�s�s ! WFO d�y�&�'"���q2>IN#"/D34#"#"2@+-5g�Z39p�O %V'"���TA9+j/D2>'"39+1&!#�+-5<A9+-p � � 2> "�
:�2> ".-�$G�:��D "�$A9;*)�39'"��'"����/0+F� �Y/D39�$&('"# � � ! � O e�l�#,/D2-&YIJ��#%�D�$&�'"�����N39�$/0�D)�34#%��A434&��$2> 
C>2> 8342-&(',+-5s'"����'"34:��
34&('%�Dp- 82>'"39+1&�:��D'"��+jGY�0t��!39IN39'"#H2�C-�D ";�p-+F+jG�/0+1&(C-�D "p-�$&!/0�g 82>'%�-E
#"34&!/0��'"���w�D " "+- �34#�56 "+1: 2>IJ+17�' #jO I��o56+- �'"���B#%'"2-&!G!2> 8G?:�+jG��$A,'%+M!��o56+- �'"���
�
�$A9Cj34&j]�z�+139p-'�:�+jG��$AW2>' 
�� UHs #�# V E,)����$&�'"���wIN2-#"34/Y'"34:��B#%'%�D��34#�G!39Cj34G��$G�34&('%+
+1&!A9;�56+17� \#%'%�D�N#DE�3�O �-O � ��� �� � U � � s #�#*�� $O�k�7���'%+*'"�����N2> "'"34/D7!A42> ,/8�!2-&�p-�$#\+-5sA9+12-G
0 d 
 e,'"���
�D " "+- 8#�2>' 
"� T�s #�#�2> "�g�DC-�$&R#":�2-A4A9�D $O

��C39-M6�:�,.'
Q^&�'"���q�! "�$#%�$&('Y�0t�2-:��NA9� !~d6�0t�2-:��NA9� U�+-5 : T;� ; e�'"���T:�2>'%�D 8342-A� "�$#%�J+1&!#%�R+-5g'"���
IJ�$2-: 34#Y2-#"#"7!:��$G�'%+�IJ�R�$A42-#%'"34/`]��J�D "56�$/0'"A9;?�NA42-#%'"34/B)�39'"�}�NA42-#%'"34/R�!34&�p-�$#�A47!:��J�$G
2>'B&�+jG��$#DO������T56+17!&!G!2>'"39+1&�34#Y'% "�$2>'%�$G 2-#w'"���TCj34#"/0+F�$A42-#%'"34/`]��NA42-#%'"34/q:��$G!347!: +-5
v�34&�.jA9�D %]�'X;F�J�-O[������IJ�$2-:�34#|G!34#"/0 "�D'"39KD�$G
)�39'"��'"���H'X),+>]X&�+jG��H56+17� %]��N2> 82-:��D'%�D [/D7�IN34/
�$A9�$:��$&('"#H2-&!G�'"����56+17!&!G!2>'"39+1&�34#�:�+jG��$A9�$G�)�39'"�*'"����'% 87!#"#��$A9�$:��$&('"#HA9+j/D2>'%�$G�2>'H'"���
IJ�$2-:x&�+jG��$#DOZ������:�2>'%�D 8342-Aj+-5�'"���WIJ�$2-:�34#Z/8�!2> 82-/0'%�D 839KD�$G�IF;�'"��� EL+17!&�pg:�+jG!7!A47!#
D � !�s # � �$# � cqSZ2jE k 
 � # s #jEj34&��D "'"342
:�+1:��$&('L+-5J'"����/0 "+1#"#^]X#%�$/0'"39+1& � � �$# V � : � E
;j39�$A4GR:�+1:��$&(' " � � # s��
IYcqb�:wO������<Cj34#"/0+F�$A42-#%'"34/g "�$#%�J+1&!#%�g+-5L'"���<56+17!&!G!2>'"39+1&
34#�G��$#"/0 839IJ�$GYIF;Y'"���<#%'"2-&!G!2> 8Gw'"�� "�D�0]��N2> 82-:��D'%�D �#%+1A434GME��Z39p�O��>OLvV���!2$C-��2-#"#"7!:��$G
'"����56+1A4A9+i)�34&�pq:�2>'%�D 8342-A\�N2> 82-:��D'%�D 8# � D 
 � I@# s #VcqSZ2 
�:wE D m � %@# s #VcqSZ2 
�:wE



W�I � " � K�� �	���%Q R[��� 
�K � �W" � 
 ���LKWR I�" � 
 ���LK 
 ) 
 ���WS 


(a)

0

0.01

0.02

0.03

0.04 force (MN)

2 4 6 8
time (hr)

Burgers

Standard

Kelvin-Voigt

Maxwell

(b)

0

0.002

0.006

0.01

0.014

0.018 defl.(m)

2 4 6 8
time (hr)

Burgers

Standard

Kelvin-Voigt

Maxwell

(c)

0

0.002

0.006

0.01

0.014

0.018 defl.(m)

2 4 6 8
time (hr)

�Z39p17� "� !�� P t�2-:��NA9�]�>OVUj34:��NA9;T#"7��!�J+- "'%�$G@IJ�$2-:o#"7�Ij�%�$/0'%�$G�'%+q56+- 8/0� 0 d 
 e8O�dr2(e
SH39�$/0�D)�34#%��A434&��$2> *d6'"�!34&RA434&���eW2-&!GR�N39�$/0�D)�34#%� HF7!2-G� 82>'"34/Yd6'"�!34/".RA434&���e\�!34#%'%+- ";w+-5 0 �
k�� RN�$/0'"39+1&!#�+-5�'"����:�34G!#%�N2-&w+-5�'"���<IJ�$2-: 56+- �C>2> 839+17!#�Cj34#"/0+F�$A42-#%'"34/<:�+jG��$A4#�7!&!G��D 
'"���g�N39�$/0�D)�34#%�
A434&��$2> <d6IJe8EN2-&!G��N39�$/0�D)�34#%�LHF7!2-G� 82>'"34/�dr/ie,�DC-+1A47�'"39+1&w+-5 0



� &?S �����LKW�#" � �'�#S4I�" �	
 W4&

oo  Burgers at t=8.0  
++  Burgers at t=4.0- 

oo  Maxwell at t=8.0  
++  Maxwell at t=4.0- 

deflection at midspan  [mm]
18

15.75

15

12.89

11.11

13.05

11.56

/1 /2 /4 /8 /16 /32

##  Standard at t=4.0-

++  Kelvin-Voigt at t=4.0- 
oo  Kelvin-Voigt=Standard at t=8.0 

log(timestep) = log(4/n) [hr]

51.09

26.96

38.91
34.45

14.11

12.89

/1 /2 /4 /8 /16 /32
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