
� �

�������
	��

���������	���
�	�����������	� !����"#�$���%���'&�
�������()
*	��+&$���-,.	$�/����	�	
�0	1
� !����"2&3&��'�4(),5�6
��7���8���9
���:8�;�=<>�1
�?@'&

A
B!CEDGF1H�IKJ!L$MON�N�MOH*PRQ�J
S�T*UWVYX[Z]\'Z]^`_�Z�a[b*cdcde

fgM$M�H�F
PhDGJiN]MOH*jdk
l anm�o.p�q$mdanZ�rOs�m0X[mdr�t7UWuvZ�wvwxm
l anm*o5p�y)t�_OanuxZ]wxZ)X`z {�rO|dZ�wvm

X[Z�}�t�a.UW^~Z�r;U�m�o2\�m*^~}O�;UWZ�a��n\'uvZ�r�\'Z
� riuv�dZ]aW�.uxU5��m*o2��mdwvm*|dr�t��h��UWt*wv�i�



���������
	���
�������������������������! �"$#%�'&(#%)+*-,."0/ �1�1	2	(34	5�
	6�1�
	-�
	�7  �
8�9��
	 ,
" 
:	67�34� � /:;< >= �?	�7A@B�  > �C ��� / � 9 = �  34	671�1�
	 ):/ �  	6��9 = 3+D���� ; �434	6@B�<	6� /:= 3  �?�

  �  � ; 7A��@

�

  FEHGFIJEK >=. �L9�M+N /.) M6	 � & 	 �  >= 7  9�7?� /:) M6	�71
  3 ) �O�1
  QP �  > Q* ��@B�SRT9��  %P � /:= 3:9��
	�� =UC� 	6�1
  �
8  �
7
	6� =!� ��@$�

  V& 	 �  >= 7  �W ���YXZ9��Q��� / �%���4�
	6� =+[ 9 = �\M]9��  �Q8  �
71	�� =U,

" 
:	67O34� � /.;^ >= �Y	�7Y34	�7S�1�
	 ):/ �  3_	 = �

  
:���  �

.9��O	6�VRQ	�M�M )- </ 7  @ / M W$)./ �V`�a "�bHcKIK"
#%G%d ` #%e%eF#%GK"�dfC R%	6�1
.� / �  8  >= �

  	 ; �:M6	  3gRQ9��1�L9 = ������@ �ihje � bK#%GK"(#Fk a & a "Ad ���
P a "TGKhA*:*lP0cFem# N #%en" aS� IK&(#%e N IFe N cV*4hQ,Y*� > �1
  ^EHGFIoEH >=: �L9�M0N /:) M�	 � & 	 �  >= 7  
@p��� ; ���  3  �
9�	�M�7 ,

d � / 71
.� / M�3q
+9r8  �  �  	�8  3_9 � �����q��@A�

  �EKGFIsEK >=. �L9�MnN /:) M�	 � & 	 �  >= 7  9�M�� = �tRQ	6�


�

:	�7�34� � /.;^ >= � C 	6@ = ��� W RT�
	6�  �
�_�

  iP �  > !* ��@B�SRT9��  !P � /:= 3:9��
	�� =UW a = � ,�W�u�v��w� 9�717 # 8  �W
�T9 ;f) �
	]34�  �W.�i#x������y��4W.IH*4#Y,



���������	����


�
� D�N]H�M�F����dN�P M�D �

��� I�j]P���D �
b;pxS��Kuv^��iw t�UWuxmdr��Om�� p)p p)p p)p p p p p p)p p)p p)p p)p p)p p)p p)p p)p p)p �
b;p b �[_! 5Z�\ U ��anZ�w t7UWuvmdrO�.VOux}���p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p "

#%$ H*J'& I)(gM�H�* j�N�H+���dN,�1H�I -
.ipxS0/Yu21'1iwxZ3�-t*anZ)\�t*r41iuxZ��65 rOm!1iZ]� p p p p)p p)p p)p p)p p)p p)p p)p p)p p)p 7

.ipxSdpvS 8-ViZ:9:;�<)= \'w t*�W�>p p)p p)p p)p p)p p)p p)p p)p p)p p p p)p p)p p S]c
.ipxSdp b 8-ViZ?>@=BADCFEHGJIK=L9:;,<)= \'w td�n� p)p p)p p)p p)p p)p p)p p)p p p p)p p S�b
.ipxSdp . 8-ViZNMOAPCQISRB9:;+<)=)\'w td�n�9p)p p)p p)p p)p p)p)p p)p p)p p)p p)p p S3.

.ip b T	GJUF<);JA�VP=BUF=BWXGJIK;JW uvr�UWZ�a.o t*\�Z p p)p p)p p)p)p p)p p)p p)p p)p p)p p)p p S�T
.ip . 8-ViZ �W\�t*wxZBY o anZ]Z ^0td�.UnZ]a-m*o2}i�O}i}�Z'U �B5OZ�G+[L\]EH;>p p)p p)p p)p p)p p)p p p p S3^
.ip T 8-ViZ �nux^��iw t�UWuxmdr \'mdanZ_5a`Qb]GJW p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p S3"

c C #4�ed�f IKDhgji=Q$Phj3�GJ4khPml I�H k_n�oJp4q�rPsut)vwt)q �'x
TOpxS {3_OanuxZ�o2m7�dZ]an��uvZB� p p)p p)p p)p p p p)p p)p p)p p)p p)p p)p p)p p)p p)p9b*c

y�$ H*J'& I)(gM�H�* JiDGJ4kRB1j]Phj �Q�
e;pxS��;\]t*wxZzY|{�anZ�Z }Oanmd}�Z]a.U.� \�m*r��.Z�an�*t�UWuxmdr p p)p p p p)p p)p p)p)p p)p p)p p)p9b;S
e;p b~}h��\'uvZ�rO\�� m*o2rim�1iZw1;u �5UWanux_O�;UWuxmdr p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p bdb
e;p . ��Z'UX��mdaX��\'anZ]t�UWuvm*r�}�Z�a.ohmdan^0t*rO\'Z0p p)p p)p p)p p)p p)p p)p p)p p p p p p9bde
e;p T �Kuv^��iw t�UWuxmdr }�Z]a.o mdan^0t*rO\�Z p p)p p)p p)p p)p)p p)p p)p p)p p)p p)p p)p p b��

� fgM�D��)k��Gj]PhM�DGj � -

C C f�f I�DGF
Pm�#C kGFGPhj3�dH�I N�I��OH�J f�� j #��
{gpxS��;\]t�wvZzY|{OanZ]Z[}Oanm*}�Z]a.U5� \'mdrO�nZ�an�*t�Unuvmdr p)p p)p p)p p)p p)p p)p p)p p)p p)p�.;S
{gp b�}h��\'Z�r�\'��m*o2rim�1iZw1;u �5UWanux_O�;UWuxmdr p p)p p)p p)p p)p p)p p)p p)p p)p p p p�. b
{gp .e��Z'Uu�6mdaX� \'anZ]t�UWuvm*r }�Z�a.ohmdan^0t�r�\'Z~p p)p p)p p p p)p p)p p)p p)p)p p)p p)p�.�.
{gp T��Kuv^`�iw t7UWuvmdrE}�Z�a.ohmdan^0t*rO\'Z p)p p)p p)p p)p p)p p)p p)p p)p p p p)p p)p p�.*T

� C f�f IKD
FGPm� � kGA��GP�k Nz� P D���I�DGI H*J;N�MOH�j #Qy
� pxS�}h�;}�m*rOZ�rKUWu t�w�|dZ]riZ�aWt�UWmda p p)p p)p p)p p p p p p)p p)p)p p)p p)p p)p p)p�. e
� p b � rOu ohm*an^+|dZ�rOZ�aWt�Unmda p p)p p)p p)p p)p p)p p)p p)p p p p p p)p p)p p)p p�.�^
� p . y)t����n�.u t*r�|dZ�riZ]aWt7UWmda p p)p p)p p)p p)p p)p p)p p p p)p p)p p)p p)p p)p p�.��
� p T l mdu �n�.mdr |dZ]riZ�aWt�UWmda0p p)p p)p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p�.�"

f C f�f IKD
FGPm� f k2j]MF& I�nho+p@q�r�sut)vwt)q j3�dH�IKI�DGj � MON�j cFx
� pvS {�r�ZB�K}�mdriZ�rKUWu t*w�1;u �5UWanux_O�;UWuxmdr�rOZ'U���mdaX� p)p p)p p)p p)p p)p p)p p)p p)p T c
� p b {3�irOu ohmdan^�1;u �5UWanuv_i�;UWuvmdr�riZ'UX��mdaX�4p)p p)p p)p p)p p)p p)p p)p p)p p)p p T c
� p . { l mdu �n�.mdr�1;u �5UWanuv_i�;UWuvmdr�riZ'U���mdaX� p p)p p)p p)p p)p p)p p)p p)p p)p p)p TiS
� p T {3| t*�O�n�nuvt*r�1;u �5UWanux_O�;UWuvm*r�rOZ'UX��mdaX��p p)p p)p p)p p)p p)p p)p p)p p)p p)p TiS



��� 
 � ����� ����	�
 �P


S ��
������ ������������� ��p)p p)p p)p p)p p)p p p p)p p p p p)p p)p p)p p)p p)p p)p "
b !"��#$�&%(')�*�,+�-/.����103254�67#8%9.;:8+�.8<>= p p)p p)p p)p p)p p)p p)p p)p p)p p p p 7
. ?A@/BC�8'5�,')� %9.EDF'G�8#H��#8%����9+,% �/IJ� % �E' p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p b;S
T !"��#$�/KL<M%(�N��+N.8�*�3OLPQ.8+,% .��;DR��<S�,.8'�T p p)p p)p p)p p)p p)p p)p p)p p)p p)p p9bdb
e !"��#$�/KL<M%(�N��+N.8�*�3O U�@H�N#V<W��.8'�T3p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p9b+.
^ !��,�9XY�8+NZS�/+N�N.8�9% �8'VB)�/+(-��8+,<V.8'G�N�SOL'F�Q#H�,�,KL� %(<W�*T p)p p)p p)p p)p p)p p)p p)p9b*e
� !��,�9XY�8+NZS�/+N�N.8�9% �8'VB)�/+(-��8+,<V.8'G�N�SO�6�[\�NKL�9%(<S�]T p p p p p)p p)p p)p)p p)p p)p9bJ^
" �C%�<MIJDR.8� %9�8'SB)�/+(-��8+,<V.8'G�,�VO9'G�Q#H�,�,KL� %(<W�*T p p)p p)p p)p p)p)p p)p p)p p)p p b��
7 �C%�<MIJDR.8� %9�8'SB)�/+(-��8+,<V.8'G�,�VO(6^[\�NKL�9%(<S�]T p p p)p p)p p)p p)p p)p p)p p)p p)p9b��
S]c _"%(�,��+,�,�*�"'F�Q#H�`#8%(���9+,% �/IJ� %9�8' p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p p p�.iS
SdS _"%(�,��+,�,�*�"'F�Q#H�/KL<M%����&+�.E�a�VO9P8.8+N%9.���Db�"<W�,.8'ET!p p)p p)p p)p p)p p p p)p p)p p�. b
S�b _"%(�,��+,�,�*�"'F�Q#H�/KL<M%����&+�.E�a�VO U�@$��#S<S�N.8'�T�p)p p)p p)p p)p p)p p)p p)p p)p p)p�. b
S3. _"%(�,��+,�,�*�c�/+N��.8� %9�8'SB)�/+(-��8+N<S.8'F�,�VO9'G��#H�/�NKL�9%(<S�]T+p p p p)p p)p p)p p)p p)p)p�.�.
S�T _"%(�,��+,�,�*�c�/+N��.8� %9�8'SB)�/+(-��8+N<S.8'F�,�VO(6^[d�,KL�9%(<S�*T>p)p p)p p)p p)p p)p p)p p)p p�.�.
S�e _"%(�,��+,�,�*�"��%(<3IJDR.8� % �E'SBF�/+(-��8+,<V.8'G�N�VO9'G�Q#H�,�,KL� %(<W�*T p p)p)p p)p p)p p)p p)p p�.*T
S3^ _`�,�,��+,�/�a�"��%�<MIJDR.8� %9�8'SBF�/+�-/�8+,<V.8'G�N�VO(6^[\�NKL�9%(<S�]T p p)p p)p p)p p)p p)p)p p�.*T
S+� ?A@/BF�8'G�/'C�9% .EDe#8%(�N�9+N%9�/I$�9% �8'f#H�/'C�N%(�9g�p p)p p)p p)p p)p p)p p)p p)p p p p)p p�. e
S3" 2e')% -��8+N<h#8%����9+,% �/IJ� % �8'i#H�,')��%�� g p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p�.J^
S37 j1.8IJ���N% .8'k#8%(���9+,% �/IJ� %9�8'f#H�,')�N%(� g p p)p)p p)p p)p p)p p)p p)p p)p p)p p)p p�.��
b*c [1�E%(���/�8'i#8%����9+,% �/IJ� % �E'f#H�,')��%�� gWXl%(��m�'G.8� %�P8�c+�.8'$:H�10�nQoYp�nq= p)p p)p p)p p)p�.J"
b;S [1�E%(���/�8'i#8%����9+,% �/IJ� % �E'f#H�,')��%�� gWXl%(��m�+�.8'$:H�q0qnQodp�n�n\= p p p p p)p p)p p)p p�.�7
bdb [1�E%(���/�8'i#8%����9+,% �/IJ� % �E'f#H�,')��%�� gWXl%(��mr.W+�.8Xs')I$<W�,+,% �V�,+,+��8+,�"�,�8+,+��t�/�9% �8'0p)p p�.�7
bJ. ?A@/BF�8'G�/'C�9% .EDG'5�,�9XY�8+NZ%p)p p)p p)p p)p p p p)p p)p p)p p)p p)p p)p p)p p)p T c
b�T 2e')% -��8+N<u'5�,�9XY�8+NZ p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p p p)p p T c
bde [1�E%(���/�8'v'5�,�9XY�8+NZ p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p p)p TOS
bJ^ j1.8IJ���N% .8'f'G�/� XY�8+NZ p)p p)p p)p p)p p)p p)p p p p)p p)p p)p p)p)p p)p p)p TOS

T



e



� � �_� 
 ��� 	�� � � �N�

�KuvrO\�Z�ohZB���dZ]t*aW�6t�|dm��K^~m!1iZ�wvwxuvri|�tg\'md^~}OwxZB���n�K�5UWZ]^ ��Viu \ V�uvrK�dmdwx� Z]��t wvm�U-m*oG�.uv^~uvwvt*a
�.�O_! 5Z�\ U � �.�O\ V t�\�Z�wvwx�Owvt*a)Unu �n�n�iZ��2t��nZ'U m*o-VK�i^0t*r anZ�w t�UWuxmdrO�nViuv}O�	�2t _O�i| � ViuvZ�aWt*aW\ VK�
mda-t`\'md^~}i�iUWZ�a6riZ�U���m*aX�~^~Z]t*rKU�UWm��-m*aX����uxUnV t`\'md^~}iwvZ'UWZ�wv�0aWt*r41;md^%rOZ'Uu�6mdaX�
� UWVOt�U
VOt�1EUWm�1;Z��n\'anuv_�Z)t�wvw�UWViZ �.Unan��\ UW�ianZ wxuvr'�;��_�Z'U��6Z�Z]r�UWVim �.Z �n�i_! .Z]\ U ��p
{�oRUWZ�a`UWViZ��5UW�41iuxZ��`m*o �n\'uvZ�rKUWu �5U �gwvu ��Z��6E
�L=BW]I	Z�G+[L\zE ;��DGJW G��LG�[��)Vim+��Z��dZ]a��2UnVOZEZ]rKUnuvanZ
�n\�Z�riZYm*o riZ'UX��mdaX�;���nux^��iw t�UWuxmdr \ VOt*ri|dZ31 1iZ��OriuxUWuv� Z�wv��1;u �n\'m*�dZ�anuvri| UWVOt�UEt�wv^~m �5U�t*wvw
\'md^~}iwvZz���.�K�.UWZ�^0�-t*anZ]r$z U�_Otd�.Z,1 mdr�aWt*r41imd^4mda�}��.Z��@1;mJY/aWt*r41im*^ riZ'UX��mdaX�;��_O�;U�mdr�t
}Ot*a.UWu \'�iw t*a��Kuvr41Em�o��5UWan�O\ UW�ianZ�� 5�`Qb GJE =	����WX=]= riZ'UX��mdaX�;� �u`���9 �'p

� r t `���9 UWViZ0rim'1;Z]� t*anZ�rOm�U`�irOu ohm*aW^~wx� 1iuv�.Unanuv_i�iUWZ31 m7� Z�a UWVOZ0�n}Otd\'Z��GuvrO�5UWZ]t�1
UWViZ��)t*anZ�| t�UnVOZ�anZ31)t*anmd�ir@1 UWVim �.Z�m�UWVOZ�a
rim�1iZ]����VOuv\ V t*wvanZ]t�1;� VOt��*Z�t�\'Z�a.U t*uxrgrK�i^`_OZ]a
m*o
\�mdririZ�\ UWuxmdrO�]p 8-ViZ]�nZ[riZ�U��6mdaX�K�6�.Z�Z�^%Unm~anZ�}ianZ]�nZ�rKU�UWViZ Z�rKUWuxanZ �.Z'U�m*o
Z�r;�KuxaWm*rO^~Z�r�U
�5UWan�O\'Un�OanZ]�ganZ]wvt�UWZ31!Unm \�m*^~}OwxZB�!�n�K�.UnZ]^0�	��_i� rimJ� uxr!ohtd\ U~uxU�uv��1;u �n\'m��dZ�agUWVOt�U��2o mda
Zz�it*^~}iwvZ��;UWViZ o mdwvwvm+��uvri|~�n�K�.UnZ]^0�-t*anZ)_Otd�.Z,1 mdr �W\�t*wxZBY o anZ]Z rOZ'UX��mdaX�K�35

� � Z�wvwv�iw t�a�^~Z'U t*_�m*wvu �.^
� �KZB�K��t�w1anZ�w t7UWuvmdrO�.VOux}��
��� Z��.Z]t*aW\ V \'mdwxw t*_�mdaWt7UWuvmdrO�
� l anm*UnZ]uxr�rOZ'Uu�6mdaX�K�
��� mdwxwv���-m m�1�td\ UWmdaW�
� 8-ViZ �6mdanwH1���u21;Z ��Z]_

8-ViZ~t*_�m*�*ZgZz�;}�Z�anuv^~Z�rKU t*w
uvr;ohmdan^0t�Unuvmdr ^0tJ� Z���}�md�W�.uv_iwvZ UWm �.�i}O}�md�nZgUWVOt�U)�n\]t�wvZzY/o anZ�Z
riZ�U���m*aX�;�[t*anZ�Z�� Z�an����ViZ]anZ`t*anmd�ir41 �O�	��o anmd^�md�ia 1Ot*uxwv�YanZ�w t7UWuvmdrO�.VOux}���UWm UWViZ�1;u �5UWanu Y
_i�iUnuvmdr!m*o�UnVOZ ^0td�n�guvr UWViZE�iriuv�dZ]aW�.Zdp �;m tY|danZ]t�U�1;Z�t�w6m*o��W\'uvZ�r�UWu ��\0uxr;UnZ]anZ]�5U �gt*anZ
mdanuv|*uvrOt�UWZ31 ohanmd^ UWViZ��.Zg�5UW�@1;uvZ]�	���.}�Z]\'u t*wvwx�EUnVOm �.Z anZ�| t*aL1;uvri|0UWViZ_[�� A"!�EHGJI���;JU m*o�\'uxUWZ31
}iVOZ�rimd^~Z�r�tip

/Y��u21;Z�t��6td��Unm_1;Z���Z�wvm*} t*rEmd}�Z]r#�;uvr�UnZ]aWt*\'Unuv�dZ t*r41Em*_' 5Z�\ UXY/mdanuxZ]rKUnZ,10ohaWt*^~ZB��mdaX�
��Viu \ V��6mdaX�K�[m*r UWmd} m*o$�DW]I&%' [ �)(+*,*�-/.10,03242,2/576&-�8+9�:�;<5>=&8�?#0A@4B+C+0+:�D�B4E�F/5G(4*&?H9d�[t*r41
UWVOt�U�}�Z�an^0u U � UWViZD1iuv�.Unanuv_i�iUnZ,1~�.uv^`�Owvt�UWuvm*r~m*o$t �n\]t�wvZzY/o anZ�Z�rOZ'U��6mdaX� UWVianmd�i|dV0t �.uv^~}iwvZ
t*r41EUWaWt*rO�.}�t�anZ]r�U�uvrKUnZ]a.ohtd\'Z p

8-ViZ�}OanmJ 5Z]\'U�r�t�^~Z�uv�D`JIK�PTML `JI GJE =	�ON W = =$�PTDb�P,�mIK= bBI�!!WX=RQ[t*r410}Oanm7�KuH1iZ]��rim*U6mdriwv�
tE�.uv^��iw t�Unuvmdr uvrKUWZ�a.o t*\�Z���Zz�KUnZ]r41it*_iwvZ~\'w t*�W�.Z]���1�5U t�Unu \�t�r@1 1i��r�t�^~u \`riZ'UX��mdaX��^0t�rOuv}!Y
�iw t�UWuxmdr#�G_i�iUgt*w �.mYt .dX4�W\�t*wxZBY o anZ]Z~rOZ'UX��mdaX� ��u �.��t*wxuvs�Z]a UWVOt�U ^0t�� ViZ]wx} UWViZ �n�K�.UnZ]^
^~m�1iZ�wvZ�a-UWm 1;Z]�W\'anux_�Z UWViZ)�.uv^��iw t7UWuvmdrEZ]rK��uvanmdri^~Z�r�U�uvr�t�uvrKUWZ�aWtd\ UWuv�*Z6��t7�dp
8-Viu �E^~u2141;wvZB�6t*anZ u � Z�r�UWuxanZ]wx� ��anu UnUWZ�r>uxr �TSUS t*r41 uxU��O�nZ]��UWViZVIJP'GJUF<JRA�XWY� [ W G&�
��W]R)G+U4I)t*wx|dmdanuxUnVO^ }Oanm7�KuH1iZ31 _K� { � 8[Z��� UWm�uv^~}iwvZ�^~Z]rKU riZ�Uu�6m*aX� �n��r�\ Vianmdriuvs]t�UWuxmdrK�
^~Z]�W�nt*|dZ]�P1;Z�wvuv�dZ�an� t*r41�t*wvw�UWViZ)m*UnVOZ�a��.uv^g�iw t�UWuxmdr Z���Z�r UW�]p

^



� � �D
 ��� �

����� �	��

�������������������
� � { � uv��t*uv^~Z31 UWm _�Z�td�0Z]td�n� UWm ���.Z td��}�m �n�nux_OwxZ�� ��uxUWV#t ^~uxrOuv^0t�w�t*^~md�ir;U�m*o
�O�nZ�a�Y/�Kuv�nux_OwxZ md_� .Z]\ U ��t*r41 ^~Z�UnVOm!1O�6UWm \�t*wvw��Oo anmd^ UnVOZgt*}i}iwvu \�t�UnuvmdrY}�mduxrKU�m�o���uvZB� ��uxr
ohtd\'U��Kmdriwv�~U���m md_' 5Z]\'UW�6t�anZ uvr;�*mdwx�dZ,1�5
UnVOZ �nux^`�iw t�Unuvmdr \�m*anZ�`Qb]GJW~�h�nZ�Z �nZ]\ UWuvmdr�.ip T mdr
}Ot*|dZ������6t*r41EUWViZ)�Kuva.Un��t�w1\'wvtd�W�P9�;�<)=�p

8-ViZ"�OaW�.Ug�5UWZ�} o mdagt ���.Z�a)uv� UWm 1iZ��OrOZ~tY\'w td�n�)Zz�KUnZ]r41;uvri|�9:;�<)=�UWmY�n}�Z�\'uxo �YUWViZ
_�Z�VOt��Kuxmda m*o�tY�.uvri|dwvZ�u UWZ�^�UWVianmd�i|dV UWViZjZ<� �+=�L
Q t*r41 T	= G)bBI L Q0^~Z'UWVim�1O�)ux^~}OwxZ]^~Z�r!Y
U t�Unuvmdr#� UWmd|dZ'UWViZ�agUWVOmd�nZ0U��6m oh�irO\'UnuvmdrO�`\]t*r \'md^~}iwvZ'UWZ�wv�?1iZ]�n\�anux_�Z0UWViZEZ]�n�nZ�rO\'ZEm*o�t
rim!1;Z�5 UWVOZ �OaW�5U[\'mdananZ]�.}�mdr41O�6UWm�uxUW��uvr�UWZ�anrOt*w$wvuxo Z�� �5U t7UWZ)�i}Q1Ot7UWZ���t*r41EUWViZ �.Z�\'mdr41EUWm
uxUW��anZ�t*\'UnuvmdrEUnm0Zz�KUnZ]anrOt*w$Z�� Z�r�U ��p
{>�O�.Z]a6Vim+��Z�� Z�a�uv��rim*U-t�wH��t��;� o mdaW\'Z,1~UWmg_i�iuvw21 t rim!1;Z �.Unan��\ UW�ianZ�ohanmd^%�n\'aWt�U \ V � o mdw Y
wvm+��uvri| mdrOwx�`UnVOZD9:;�<)=�uxrKUWZ�a.o td\'Z��
_O�;U6\�t*r~_�Z�t*u21;Z,1�_;� UWViZj>@=BAPCQEHGJIK=L9:;,<)=�\'w td�n�	�Kt*r
Zz�KUWZ�rO�nuxmdr m*o2UWViZ`rim�1iZguvr�UnZ]a.ohtd\'Zw��VOuv\ VYt�1'1O�[t�wxm*U[m*o��O�nZ'o �Ow$ohZ]t�UW�ianZ]��UWm�UWViZ _�t*�nuv\
uv^~}iwvZ�^~Z�rKU t�UWuxmdr t*r41j��Viu \ V ��uvwvw$_�Zw1;u �n\'���n�.Z31Eoh�ia.UWViZ]a-mdr UWViu ��1imK\'�O^~Z�rKU�p

{�oRUWZ�a)UWViZ]�.Z0md}�Z�aWt�UWuxmdr��gt `Qb]GJW�md_� .Z]\ U`^`�O�5Ug_�Z0uvrO�5U t*rKUWu t7UWZ31 �.�O}i}Owx�KuxrO|Y�nm*^~Z
�n\]t�wvZzY/o anZ�Z riZ'UX��mdaX�~}Ot*aWt*^~Z'UWZ�aW� �RUWViZ rim�1iZ�<&� [ I W�� �	!�I��S;JU"!)=BUF=BWLGJIK;JW)t*r41�UWViZ[ri�i^ _�Z�a
m*oObz;JU4UF= bzIG��;JU'[�}�Z�a6rOm�1;Z7���KUWVOZ�rEtg���.Z�a6u �-Z�rO\�md�iaWt*|dZ�UWmgo mdwvwxmJ� UWViZ �5U t�r@1it*aL1����nt*|dZ
}ianm;\'Z31;�OanZ��imda�aWt�UnVOZ�a-|duv� Z)t�\'Z]a.U t�uvr�r;�i^g_�Z�a-m*o2uxU �6rOm!1;Z���UWm�UWVOZ ^~u2141;wvZB�6t*anZ)t*r41H�
t�U�UWViZ Z�r@1H�O�5U t*a.U�UWViZ)�.uv^��iw t�UWuxmdr�\�t*wvwxuvri|`UWViZ�`@IKGJW]IS` � A"!�E GJI��S;JUKL Q ^~Z'UWVim�1$p

{6U UWVOuv� �5UWZ�} UWViZ�\'anZ�t�Unuvmdr m*o�UWViZ0rOZ'U��6mdaX�Y_�Z�|duxr��B5)Z]td\ V wxm;\�t*w�}ianm;\'Z]�n�nmda t�1'1O�
mdriZ�_;�`m*rOZ�u U ��rim'1;Z]��Unm UnVOZ��n\�t*wvZzY ohanZ�Z��.Unan��\ UW�ianZg�|Z�G+[X\zEH;*� |dZ�riZ]aWt7UWuvri|g�.�KrO\ VianmdrOuxs�t�Y
UWuxmdr Z���Z�r�U �	�$�.mj��VOZ�r t*wxw UnVOZ~q l �)V�t��dZ~\'md^~}iwvZ'UWZ31 UWViu � m*}�Z�aWt�UWuvm*rK�$UWViZ]r UWViZ~anZ]t*w
�.uv^��iw t�UnuvmdrE�.UWt*a.U ����uxUnVYt`|dwvmd_Ot*w1�5U t�UWZ)�i}Q1it�UWZ)m�o2t*wvw$rim�1iZ]��p
{�anmd^4ViZ]anZ Z]� Z�an��UWViuvri|N��uvwvw�_�Z Z]� Z�r�UXYK1;anuv�dZ]r$p

�



��� � �������	� ��
�� � �����������

�������


{Guv|d�ianZ0S�5"��
������ ������������� �

�6Z��dmdr41#�;UWViZ:1;u t*|daWt�^ �nVimJ���-UWViZ `JIK�PT 1;Z��.uv|*r t*r@1�u U ��uvr;ohmdan^0t7UWuvmdrj�OmJ� anZ�}'Y
anZ]�nZ�rKUWuxrO| md_� .Z]\ U ��anZ�w t�UWuxmdr��.Viuv}O�B52t�oRUWZ�a�UWViZ�t*}O}iwvuv\]t7UWuvmdr0VOtd��}Otd�n�nZ31~uxU ��rim�1iZ]� UWm)UnVOZ
o aWt*^~Z3�6mdaX� �;t*�P1iuv�n}iw t��dZ,1�_;�~UWViZ \'anZ�t7UWuvmdrEwvmKmd}�{ �KUnVOZ \'md^~}i�iUWt�UWuxmdr��5U t*a.U �-o mdwxwvm+�aY
uvri|�UWVOZN[��mA[!!E GJI��S;JUYwvm�md}Y� �Ot�U�UWViZ)Z�r@1EUnVOZ�anZ'ohm*anZ UWViZ)uvr;ohmdan^0t7UWuvmdrj�Om�� anZ'UW�ianrO�-UWm
UWViZ t*}i}iwvu \�t�UWuxmdrEo mdwvwxmJ��uvri|`UWViZ ;&!�I C
!!I6wvm�md} � � ohm*a�anZ�}�mda.UWuxrO|~t*r41 �Kuv�n�Ot*wxuvs]t�UWuvm*r�� p

l mdwv��|dmdrO� Z31i|dZ]�)anZ�}ianZ��.Z�rKU UWViZ 1i��r�t�^~u \~�Kuv�nux_OuxwvuxU.�Ym*oP� � { � m*_' 5Z�\ U �	�1ZB�;t*|dmdrO�
��uxUnVYt�1� ntd\'Z�r�U�Z,1;|dZ]��\�t*r�1;uvanZ]\ UWwv�E\'md^~^��irOuv\]t7UWZ _�Z'Uu�6Z�Z�rEUWViZ�^�p

8-ViZ�Zz�;}ianZ��n�.uv� Z�}�mJ��Z�a�m*o�UWViZ�^~u21'1;wvZB��t*anZ�uxr0\�m*ananZ��.}�mdr41;Z]rO\'Z-UWm)UnVOZ��.uv^g�Owvt�UWuvm*r
^~m�1iZ�w�u � Z�r�\�t*}O�.�Owvt�UWZ31 uvrO�nuH1iZ0UnVOZ�rim�1iZ]�	�GuxU�1iZ�}�Z�r41O� m*rOwx� o anmd^ UnVOZ�_�Z�VOt���uvmda m*o
UWViZ]�nZ?1;Z]}iwvm7�dZ,1 uxUnZ]^0�	��ohanmd^ UWViZ�uvaEanZ]td\ UWuvmdr�UWm Zz�KUWZ�anrOt*w Z��dZ]r�UW� t�r@1 ohanmd^ UnVOZ�uva
uvrKUWZ�anrOt*w��5U t�UnZ)�O}F1Ot�UnZ p

{6U�UWViZ Z�r41 m*o
�nux^��Owvt�UWuxmdr�UnVOZ[���.Z�a�|*Z�UW�6_Otd\]�0t*wxw�uxUW�6rim'1;Z]�6}Otd�n�nZ310UWVOanm*�O|*VEUWViZ
�.uv^��iw t�Unuvmdrw��m+�#t*r41gUnVOZ�Z�rKUWuxanZ��n\]t�wvZzY/o anZ�Z-riZ�U��6mdaX�)�.Unan��\ UW�ianZ�t��7t*uvwvt*_OwxZ)� o anmd^ `QbzGJW7�
o mda�anZ�}�mda.UW��t*r@1H�;uxo2riZ�Z,1;Z31#�;o mda�t_.dX �Ku �.�Ot*wvuxs�t�Unuvmdr �O�.uvri|�`Qb]GJW��K��=�� =BW p

"



� � 
���� ��� � 
�� 
 � 
1	�� � 	�
 �

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

{�anmd^ UWViZY^~m�1;Z]wxZ]a0}�mduvrKU~m�o �KuvZB� UWViZ 1;Z	�OriuxUWuvm*r#m*o riZ�Uu��mdaX�!rOm�1;Z]�~u ��t \'anuxUWuv\]t�w
}�mduxrKU���t�oRUWZ�a�1iZ��OrOZ31 UnVOZ =BU ��� W ;JU4A�=BU4I$m*oiUWViZ�^~m!1;Z]w UWVOanm*�O|dV UWViZ-�n\�t*wvZzY ohanZ�Z�rOZ'U��6mdaX�
}Ot*aWt*^~Z'UWZ�aW�`uxr o td\ U`UnVOZ �*t*wxu21it�UWuvm*r!m�o�UWViZ Z�r�UWuvanZ �.�;�5UWZ�^�1;Z]}�Z]r41i�`mdriwv� ohanm*^ UWViZ
rim!1;Z]��_�Z�VOt��KuxmdaP1;Z���riuxUnuvmdr$p

� ���5U2o mda2UnVOuv� anZ�t*�nmdr�� � { � ��t*r�UW�
UWm }ianm*��u21;Z�UWm UWViZ-^~m�1;Z]wxZ]a�t*r~t*����Zz�Kuv_iwvZ�t*r41�.uv^~}iwvZ�td��}�m �n�.uv_iwvZwUF;,<)=	�K[>!��z[ R+[ I|=zA"�d}Oanm��Ku21;uvri| UWViZ�o mdwxwvmJ��uxrO| uvrKUWZ�a.ohtd\�Z6UWVOt�U ��uxwvw�_�Z
1;u �n\��O�n�nZ31Eo �Oa.UnVOZ�a35

{Guv|d�ianZ b!5&!"��#$�"%�'C�*�,+�-/.��/�10V254�6 #8%9.;:8+�.8< =

7



#�������� �:� I����	�Qt �)k JOj]j
8-ViZ�9:;�<)=E\'w t*�W�gu � UWViZE�X� Z�wvZ'UWmdr m*o�t �n\]t�wvZzY/o anZ�ZErim!1iZ�� uxU`uv^~}OwxZ�^~Z]r�UW�gm*rOwx� UWVim �.Z
^~Z'UWVim!1i� ��Viu \ V�1;Z��n\'anuv_�Z u U ��uvr�UWZ�anrOt*w��.Unan��\ UW�ianZ���wvuH� Z�rim'1;Z wvuxr4�K��t*r41 UnVOZ m*UnVOZ�a
uvr;o mdan^0t�UWuvm*r�1;uvanZ]\ UWwv�~aWZ�wvt�UWZ310UnmgUWViZ � � { � ohaWt*^~ZB��mdaX�Y� UnVOZ�wvmK\�t*w�}ianmK\�Z]�n�nm*aa�-VOZ�anZ
UWViZ)rim!1;Z)anZ]�.u21;Z��-t*r41 uxU ��uH1iZ�r�UWu ��Z�a �'p

8-ViZ _�td�.u \ uH1iZ]t�u ��UWm�wvZ]t7�dZ �irOux^~}OwxZ]^~Z�rKUWZ31�t*wvw1UWVim �.Z`^~Z'UWVim�1O�D��Viu \ V�1iZ��OrOZ`t
�.}�Z]\�u ��\)_�Z]VOt���uvmda��O�.m0UWViZ�� � { � ohaWt*^~ZB�-m*aX� \�m*r��5UWanu \ U ��UnVOZgt*}i}iwvu \�t�UWuxmdr�UWm�Zz��UWZ�r@1
UWViu ��\'w t*�W�6uv^~}iwvZ�^~Z]rKUWuxrO|~t*wv�nm�u U ���Kuxa.UW�Ot*w1^~Z'UWVim�1O��p

{6U ohaWt*^~ZB�-m*aX�YwvZ���Z�w2Z�� Z]an��uxUWZ�^�^0t�r�t*|*Z,1 u �)t�9:;�<)=�md_' 5Z]\'U �.m mdriwv� ^~Z'UWVim'1i�
ViZ]anZ]t�oRUWZ�a[\�t*r�_�Zg\�t*wvwxZ,1Eo anmd^ ��u UWViuvr�� � { � ��Viu \ V�\�t*rirOm�U[�ir@1;Z�aW�.UWt*r@1i��t*r;� UWViuvri|
t*_�m*�iU�UWViZ)rim!1;Z)_�Z�VOt���uvmda]p
8-ViZ 9:;,<)=~\�wvtd�n� UWViZ�anZ�o mdanZ0\'mdr�UWt*uvrO� uxrio mdan^0t�UWuxmdr o mda �W\�t*wxZBY o anZ]Z�^0t*rOt*|dZ�^~Z]rKU }i�ia�Y
}�m �.Z)mdriwv���;uvrE}�t*a.Unu \'�Owvt*a�UnVOZ o mdwvwxm+��uxrO|~t*anZ UnVOZ ^0t*uvr o Z�t7UW�ianZ��B5

��
 sKq
����p�� Z � �+=�L Q_5
X[Z���riZ]�gUnVOZ uvrKUWZ�anrOt*w6�5U t7UWZ��O}Q1Ot�UnZ o �ir�\ UWuxmdr UWV�t7U�anZ�}OanZ]�.Z]rKUW� UnVOZ
�.}�mdr�U t*riZ�md�O��rOm!1iZgwxuxohZdp	8-VOuv�[^~Z'UWVim�1 uv� \�t*wxwvZ31���ViZ�rOZ��dZ�a t*r��'C �
<)GJIK=z`@IKGJIK=~Z]�dZ�r�U m;\�\��iaW� t�r@1H��_;� 1;Z'o t*�iwxU���m*rOZgUWuv^~Z�t�U UWViZ�_�Z]|*uvr'Y
riuvri|0m*o �.uv^g�Owvt�UWuxmdr1p

��
 sKq
����p�� TD= G)bBI L Q_5
X[Z���riZ]�)anZ�t*\'UnuvmdrO� UWm Zz�KUnZ]anrOt*w��5UWuv^`�iwvu���UWVOuv� U.�K}�Z�m*o-^~Z]�W�nt*|dZ~\]t�r
mdriwv�g_�Z�\'anZ]t�UWZ31`ohanm*^ mdriZ�m*o�UWViZ�m*UWViZ�a�rim'1;Z]� m*o�UWViZ�riZ�U��6mdaX�gt7o UWZ�a
t*r uvrKUWZ�anr�t�w6�5U t�UnZ �i}�1Ot7UWZ mda~t*rOm�UWViZ]a�^~Z]�W�nt*|*Z anZ]td\ UWuvmdr$p�� � { �riZ]� Z�a |dZ]riZ�aWt�UWZ]� ^~Z]�n�Wt�|dZ�� mda)t*r;�Ym*UWViZ�a U.�K}OZ0m*o6Z��dZ]r�U UnV�t�U)^0t7�
_�Z 1;uvanZ]\ UWwv��1;Z�wvuv� Z�anZ,10UWm~rOm�1;Z���p

��
 sKq
����p���� W��mU4I L
Q_5
{�}i}iwvu \�t�UWuxmdrO�`t�anZ t*w �.mYo mdaW\'Z,1 UWmYuv^~}iwvZ�^~Z�r�U`tY�nux^��iw t�UWuxmdr anZ�}�mda.U
^~Z'UWVim'1~uvr0mdaL1;Z�a�UWm)^0t*uvr�U t�uvr�UWViZ[�.Unanu \ U�anZ�}�mda.UWuxrO|)}�mdwxu \'�~t�1;md};UWZ31
_;�)UWViZ-ohaWt�^~Z3�6mdaX��p�8-VOuv� ^~Z'UWVOm!1�}�Z�an^~uxUW��t*w �.mgtNA"��<)<!E =�� GJW =��|E = �+=BE
anZ�}�mda.UWuxrO| �i���.Z'oh�iw�ohmda�1;Z]_i�i|d|duvri|~}O�ian}�m �.Zdp

� �	<)<�I ;JU4UF= bzI��S;JUKL QN5
{	1'1i��t \'mdrirOZ]\ UWuvm*r~_�Z�Uu�6Z�Z�r`UWViu ��rim�1iZ�t*r@1�UWViZ�mdriZ�}Otd�n�nZ31H�K\'anZ]t�UXY
uvri| t_1im*�O_iwvZ �.u21;Z wvuxr4��pa8-ViZ �.�O}i}iwvuvZ31�rOm�1;Z u ��t�1'1iZ31EUnm0UWViZ wvmK\�t*w
\'mdrirOZ]\ UWuvmdrO��wxu �5U[t*r41E��u \'Z)� Z]aW�ntip

S]c



{�r41`UWViZ�ohm*wvwvm+��uvri| t*anZ�UnVOZg� CQWL;JIK=LbBIK= <;� �OZ�w21i��uxrOViZ�anuxUWZ31`o anmd^ Zz�KUnZ]r41;uvri|g\'w td�n�.Z��B5
� A�R&��< 5

8-ViZ)rOm�1;Z)u21;Z�rKUWu
�OZ�a]p
� A�RJE C 5

q$mi\�t*w$q l r;�i^ _�Z�a]p
� U�!�A I ;JU4U�5

���i^�_OZ]a
m*oi\'mdrirOZ]\ UWuvm*r��1uvriuxUnu t*wvwx� \'anZ]t�UWZ31 ohmda1UnVOuv�1rim�1;Z p�8-VOuv�$ri�i^NY
_�Z�aO1im�Z]�.r1z U6anZ'ohZ�a�UWm UWViZ[td\ UW�Ot*w�rK�i^`_�Z�a6m*o$wvuvr'�;�	�K_i�;U�UWm UWViZ�r;�O^NY
_�Z�a`m*o�\�mdririZ�\ UWuxmdrO�~\'anZ]t�UWZ31���ViZ�r UWViZ rim'1;Z��-td� uvrO�.Z]a.UWZ31!uvrO�nuH1iZ
UWViZ)riZ�U���mdaX��p

� I��mA�= 5
8-ViZ�|dwvmd_Ot*w*UWuv^~Z�}�m*uvrKUWZ�a]p�}�td\ V UWuv^~Z�t-rOm�1;Z�u �1t�1'1iZ31 UWm-UWViZ � � { �o aWt*^~Z3�6mdaX� u U�anZ]\'Z�uv�dZ��1UWViZ-\'�iananZ]rKU
}�mduvr�UWZ�a
UWm�UWViZ��.uv^g�iw t�UWuxmdrgUnuv^~Z��
UWViu � �OZ�w21j��uvwxw�_�Z �O�nZ31Eo mda��n\ ViZ31i�iwvuxrO|�}i�Oan}�m �nZ]��p

� UF=	� !AP�[_5
8-ViZ wvu �5U�m*o rOm�1;Z rOZ�uv|dV;_OmdaW��}�mduxrKUWZ]aW��p 8-ViZ Z]rKUWuxanZ uvr;o mdan^0t�UWuvm*r anZzY
| t*aL1;uvri|gUWViZ[�W\�t*wxZBY o anZ]Z[riZ�Uu�6m*aX�~�.V�t�}�Z t�r@1�}Oanm*}�Z�a.UWuvZ]��u �6^0t�r�t*|*Z,1
UWVianmd�i|dV UWViu ��wxu �5U�p

� r _ianuvZ'o 9:;,<)= u ��t �Kuva.Un��t*w-\�wvtd�n�`UWVOt�U�\'mdrO�.UnaWuv\ U �~t �O�.Z]a`UWm Zz�KUnZ]r41 u U �.Z]w o t*r41 UWm
1;Z	�OriZ�u U � ��uva.UW�Ot*w2^~Z'UWVim!1i���|Z � �+=�L Q3��TP= G)bBI L Q0t�r@1 � W�� U4I1L
Q�� p`{�o UWZ�a VOt��*ZN1iuv�W\'�O�W�.Z31
t*_�m*�iU-UWViZw9:;,<)= \'w td�n�	�it��O�.Z]a�\�t*r UnVOuxr4�0UnVOuv�-uvr�UnZ]a.ohtd\'Z[o mda-rOm�1;Z 1;Z	�OriuxUWuxmdr u �6t`_Ou U
�.uv^~}iwvu
�OZ31 t*r41 anZ31;��\'Z31 o mda t�U.�K}iu \�t*wG�n�K�.UnZ]^ ^~m�1iZ�wvwxuvri|��$VOm��6Z��dZ�a t*rOm�UWViZ]a ���.Z'oh�iw
�5UWan�O\'Un�OanZ u �6}ianm*��u21;Z31 _K�~UWViZw� � { � ohaWt�^~Z3�6mdaX�6 5���5U-UWm�anZ]�nm*wv�dZ[UnVOuv�-}Oanm*_OwxZ]^�5GUnVOZ
>@=BADCQE GJIK=L9:;3<)=)\'w td�n�	�@1;u �n\'���n�.Z,1 uxrEUWViZ)riZB��U��nZ]\ UWuvmdr$p

SdS



#������ � �:� I���t���� � p �Lt ��� �Qt��)khJOj]j
8-ViZ >4=BAPCQEHGJIK=L9:;,<)=~\'w td�n� uv� t �5UWan�O\'Un�OanZ�}Oanm��Ku21;Z31 _;��UnVOZgohaWt�^~Z3�-m*aX�Yuvr m*aL1iZ�a[UWm
�.uv^~}iwvuxo �~UWViZ ^~m�1;Z]wxZ�a�t*}i}ianm td\ V0UWmgUWViZ rim!1iZ61iZ��OriuxUWuvm*r1p2��U�Zz�KUnZ]r41i��UWViZ[rOm!1;Z \'w td�n�
wvZ]t���uvri|g�irOux^~}OwxZ]^~Z�rKUWZ31~UWVOZ ^~Z�UnVOm�1i��UnV�t�U��5UWanuv\'Unwv� 1;Z	�OriZ[UnVOZ rOm�1;Z _�Z�VOt7��uvmda � UWViZ
}ianZ]��uvmd�O��1;u �n\'���n�.Z,1�Z � �+=�L Q3�4T	= G)bBI L Q t*r@1 � W�� U4I L Q����;_O�;U�t�1'1iuxrO|~�.md^~Z m�o
riZ3�>�O�nZ'o �Ow
o Z�t�Un�OanZ]���O�nt*_OwxZ o anmd^ ��u UWVOuxrYt`rOm!1iZ 1i�ianuvri|�UWViZ �.Unuv^`�iw t7UWuvmdr$p

�Km~^`��\ V uvrKUWZ�anZ]�.Unuvri|0t�anZ ^~Z'UWVim'1i�-ohm*aP1;�KrOt*^~u \ rOZ'UX��mdaX��^~m�1;u
��\]t7UWuvmdr#�Ot~rim�1iZ
uvr#ohtd\ U�\]t�r �W\ ViZ31i�iwvZErOm�U m*rOwx�#t ^~Z]�n�Wt*|*ZYmda t*r �O}�1it�UnZ���_O�;U t*w �.m t riZB� rim!1;Z
uvrO�.Z]a.Unuvmdr#��mda�\]t*r \'wvm*rOZ uxUW�nZ�wxo�� t*wxw
u U ��uvrKUWZ�anrOt*w
�5U t7UWZg_O�;U \'mdririZ�\ UWuxmdr��W��t�141;uvri|0UnVOuv�
\'wvmdriZ UWm`UWViZ)riZ�U���mdaX��p

8-ViZ o Z�t�Un�OanZ]��}ianm*��u21;Z,1�_;�0UWViZ >@=BADCQE GJIK=L9:;,<)=)\�wvtd�n��t*anZ UWViZ o mdwvwxm+��uxrO|45
� `Qb�P'=]<&!�EH=�W =z[ [zG !�=�L Q�5

�;\ VOZ31;�OwxZ�� t*r>Z�� Z�r�U _i� }Otd�n�nuxrO| UnVOZ anZ]\�ux}OuxZ]rKU �5X[�-q l r;�O^g_�Z�a��
�n\ VOZ31;�Owxuvri| UWux^~Z���t _O����Z�a ��uxUnV�^~Z]�n�Wt�|dZ t*r41 u U � �.uvs�Z uvr _K��UnZ���p
� � { � �-uvwvw�|dZ�riZ]aWt7UWZ�t ^~Z]�n�Wt�|dZ�Z��dZ]r�U�t*r41 ��uvwvwa1iZ�wvux��Z�an� u U0\�m*a�Y
anZ]\'Unwv� p

� `Qb�P'=]<&!�EH= �'C4<)GJIK=�L
Q�5
�;\ VOZ31;�OwxZ�� t*r uvrKUWZ�anrOt*w�t*�;UWmJY/�O}F1Ot7UWZ��5U t�UWZ~uvr mdaL1;Z]a UWm�}Oanm�1;��\'Z�t
riZ3�=\�t*wvw�UWm`UWViZNZ � �+=�L Q)^0Z'UWVim�1�t�U I !!W]WL=BU4I	� � G+[L[B= <�UWuv^~Zdp 8-Viu �
^~Z'UWVim'1 u � _�� 1;Z�oht*�iwxU)\�t*wvwxZ,1 mdriZ`UWux^~Z0t�U UnVOZ`_�Z�|duvririuvri| UWm �5U t*a.U
�i} UWViZ)Z]�dZ�r�UXYK1;anuv�dZ�r �.uv^��iw t�Unuvmdr$p

� WY�mIK;+[��2[AL Q 5
y Z�rOZ�aWt�UWZ]�[t?bBEH;+UF=`rOm�1;Z�t�r@1 t�141YuxU�UWm�UWViZgrOZ�uv|*V;_�mdaW� \�anZ]t�Unuvri|Et
_iu21;uvanZ]\'UnuvmdrOt*w�wvuxr4�
�KUWVOZ�r��n\ ViZ31i�iwvZ]�6t~�.�KrO\ VianmdrOuxs]t�UWuvm*r Z�� Z]r�U]p�8-Viu �
md}�Z�aWt�UWuxmdr uvrK�dmdwx� Z]� mdrOwx� uvrKUWZ�anr�t*w��5U t7UWZ�t*r41 \�m*r��O|d�iaWt�UWuvm*r UWViZ]anZzY
o mdanZ \'mdrOriZ]\ UWuvmdrO�-UWm�m*UnVOZ�a�rim�1iZ]��t*anZ rOm*U�\'md}iuvZ31$p

��
 U'[B=BW]I29:;�<)=�L Q_5
� rO�nZ�a.U � t riZ3� rim'1;Z0uvrO�.u21;Z~UWViZ0rOZ'Uu�6mdaX�
�$o mdwxwvmJ��uxrO|EUWViZ��5U t*r41it*aL1
�n\]t�wvZzY/o anZ�ZYuvrO�.Z]a.UWuxmdr#}�mdwvu \'� p �[_K��uvmd�O�.wv����|*Z]riZ�aWt�UWZ]��t*w �.m UWViZY�.�Kr!Y
\ VianmdrOuxs�t7UWuvmdrEZ]�dZ�r�U�p

}h�;t*^~uvriuvri|�UWViZ-}ianZ]��uvmd�O� � / qj1iuvt*|daWt*^ VimJ��Z]�dZ�a��+�-Z�\�t*r`��uvZB� UnV�t�U2u o�� � { � ^0t�r'Y
t*|dZ]�Gt*wvwKu U �Grim�1iZ ��uxUnV�9:;�<)=�md_! .Z]\ U �G_�Z�\'md^~Z�}�m �n�nux_OwxZ�o mda2t*}i}Owxu \�t�UWuvm*rgUWm[_;��}�td�n�$UWViZ
>@=BADCQE GJIK=L9:;3<)=�\�wvtd�n�)t*r41 }Oanm��KuH1iZ`UWm�UnVOZ~o aWt*^~ZB�-mdaX� m*rOwv� 9�;�<)=zYK1;Z�anuv��Z31 m*_' 5Z]\'UW���
UWViu �h��uvr41�m*o��O�Wt*|*Z�u � }�Z�an^~uxU.UWZ31�_O�;U UWVOm*�O|dV UWwvZ]�n�2_�Z]\]t����.Z�uxU�anZ31i�O\'Z��GUWVOZ-ZB�K}OanZ]�n�.uv��Z
}�m+�6Z�a�m*o1UnVOZ �nux^`�iw t�Unuvmdr$p �Kmd^~Z m*o1uxU ��md_O�W\'�ianZ t*�n}�Z]\ U �6t*anZ 1;u �n\'���n�.Z31 _�Z�wvm+� uvr�UWVOZ
MOAPCQISRB9:;+<)=)�.Z�\ UWuxmdr1p
8-ViZ]anZ'o mdanZ 1;Z]\�wvt*anuvri|�t >@=BADCQE GJIK=L9:;3<)=)�.�O_�\'w td�n��t�rYt*}i}Owxu \�t�UWuvm*rY\]t�rY\�anZ]t�UWZ)t*rK�

�Kuxr@10mdr rOm�1;Z�UWV�t7U-^0t7��anZ]}ianZ]�nZ�r�U-t \�m*^~}O�;UWZ�a��;t }ianm*UWZ�uvr#�;tg\'Z�wvw�m*a-Z��dZ�rEt }�Z]aW�.mdr$p

S�b



#������H# �:� I�� ��� ��� � �	�Qt��)khJOj]j
}�� Z�an� wxm;\�t*w�}ianmi\'Z]�W�.mdagVOtd�)UWmY^0t*uvrKU t�uvr UWViZ Z]r�UnuvanZ��KuxZ3� m��dZ�a)UWViZE�W\�t*wxZBY o anZ]Z�riZ'UXY
�-mdaX�
�;UWVOuv��u ��riZ�\'Z]�W�nt*an�Eohm*a�rOm�1;Z uvrO�nZ�a.UWuxmdr t*r41YZ�� Z]r ^~mdanZ)ohmda�^~Z��n�nt*|dZ]�61;Z�wvuv�dZ�an���
t*r q l uvr ohtd\'Ugu �ganZ]�n}�mdr��.uv_iwvZ�m*r!UWViZ�rim'1;ZzY/UnmJY/rOm�1;ZE^~Z]�n�nt*|dZ 1;Z]wxuv� Z]an� �.m ��ViZ]r!t
W�[ !+M �+=BU4I)m;\�\��iaW� uxU`V�td�)Unm 1iuv�W\'m��*Z]agu o�UnVOZ 1;Z]�.UWuxr�t7UWuvmdr!rim�1iZ u � uvrO�.u21;Z�UWVOZ�wxmi\�t*w
riZ�U���m*aX�`m*a�md�;U �.u21;Z[u U�p�8
m)}�Z�a.ohm*an^ uxU �� 5md_�t�`Qb]GJW�md_� .Z]\ U � o �ia.UWViZ]a 1;u �n\'�O�W�.Z310uxr~UWViZ
�.Z�\ UWuxmdr?.;p T���^0t�uvrKU t*uvrO���.md^~Z�uxrio mdan^0t�Unuvmdr t*_�md�;U t*wxw2rOm�1;Z]� uvrO�.u21;ZgUnVOZ`rOZ'U���m*aL� uvr
UWViZ o mdwvwxm+��uxrO|���t]� p2q$mK\]t�w�rOm�1;Z��-t*anZ }ianZ]�nZ�r�U-uvrO�.u21;Z UWViZ �.UWan�O\ UW�ianZ uvr UWViZ]uxa-m*anuv|duvrOt*w
anZ�}OanZ]�.Z]rKUWt�UWuvm*rY�n�i}i}OwxuvZ31 _;� UnVOZ �O�.Z]a��iUWViZ rOmdr!Y/wvmK\�t*w
m*rOZ]��uvrO�5UWZ]t�1Yt*anZ)anZ�}OanZ]�.Z]rKUnZ,1
mdriwv� _i� UWViZ�uva[o t+��Z uv^~}iwvZ�^~Z�rKU t�UWuxmdr#���O�nZ31�UWm anZ'UWanuvZ�� ZgUnVOZgrim!1;Z`�5X t*r@1H��� Z�aW�Euv^NY
}�mda.UWt*rKU���UWViZ`wvmK\]t�w2}Oanm;\'Z��n�.mda]p {6U[UWViu �[}�mduvr�U ��Z`VOt��dZgZz�;}iw t*uxrOZ31 UnV�t7U uvrO�nuH1iZ`Z]td\ V
wvmK\�t*wi}OanmK\'Z]�W�.mda2UWViZ]anZ�uv� t \�md^~}iwvZ'UWZ-uv^0t*|dZ�m�o�UWViZ�rOZ'U���mdaX�
�*VOm+��Z��dZ]a t \�m*r��.u21;Z�aWt*_OwxZ
}Ot*a.U�m�oGrOm!1;Z��-t*anZ)�O�nZ31 mdriwv�0Unm0^0t*uxrKU t*uvr�UWViZ]uxa�t*_O�.mdwv�;UWZ�wv� riZ�\'Z]�W�nt*an� �OZ�w21i�]p
8Gm��dZ�Z�} UWViZ�o aWt*^~ZB�6mdaX� t*� wvux|dV�U)td� }�m �n�nux_OwxZ`UWViZ�r?�-ZgVOt��dZ UWm anZ,1;�O\�Z`UWViZ~�.uvs�Z~m*o
UWVim �.ZEohtJ�dZ rOm�1;Z��`�O�nuxrO| UnVOZ �.uv^~}iwvZ]�.U`ZB��UWZ�r��.uvm*r m*o[t 9:;+<)=Euxr�UWZ�a.o t*\�Z�5~UWViZ M ADC �
ISRB9�;�<)= \'w td�n�gUWVOt�U0�.uv^~}Owx� uxrOViZ�anuxU �`uxU �go t�UnVOZ�a�anZ]�nmd�iaW\'Z]�~t*r41 ux^~}OwxZ]^~Z�r�U �g��uva.UW�Ot*w
^~Z'UWVim!1i��td�P1;mJY/rim*UWViuvri|`oh�ir�\ UWuxmdrO�]p
� Z�Un�Oanriuvri| UWmYUWVOZE}ianmd_OwxZ�^e1;u �n\'�O�W�.Z31!uxr!UnVOZ }ianZ]��uvmd�O�~\WV�t*};UWZ�a`t*_�m*�iU�t }�m �n�nux_OwxZ
rimdrY�5U t*r41Ot�aL1E���nt*|*Z)m*oGUWViZ o aWt*^~Z3�6mdaX� �6Z \]t�r�rOm��>�Or41iZ�aW�5U t*r41 md�ia-UnaWt�1;ZBY/m ��5

Y�� ZEVOt��*Z UWm?1;Z���riZ�t�r uvr�UnZ]a.ohtd\'ZEo mda�rim!1;Z]��^0t*riuv}i�iw t�UWuxmdr Unm ��VOuv\ V � � { �anZ'o Z]aW�	�KUWViu �6uvr�UWZ�a.o t*\�Z[VOt��dZ[Unm~_�Z)td�-wxuv|dVKU�td�6}�m �n�nux_OwxZ _�Z]\�t*���.Z u U�u �6UnVOZ ^0uxrOu Y
^g�O^ �.uvs�Z)m*o2t~�.uvri|dwvZ)rim�1iZdp

� � �P> �

Y�� ZEVOt��*Z�UWm }ianm*��u21;ZEt }�mJ��Z]a.o �Ow6t*r41��OZB�Kuv_iwvZ UWZ�^~}Owvt�UWZ \�wvtd�n�gUnV�t�U~ViZ�wv}O�~t
^~m�1;Z�wvZ�a�mdrj�6mdaX�KuxrO|N��uxUnVEUWViu �-o aWt*^~ZB�-mdaX��p

�2}ianZ'ohZ�a�UWm \�m*r��.u21;Z�a6t�U �OaW�5U�UWViZ�ohaWt�^~Z3�6mdaX�g}�Z�a.ohmdan^0t*rO\'Z��K�.m)UWViZ��nZ�an��u \'Z���}ianm���u21;Z,1
UWm UnVOZ`���.Z�a)VOt�� Zg_�Z�Z�r anZ31i�O\'Z31 td�[^��O\ V td�[}�m �n�.uv_iwvZY� uvr m*aL1iZ�a[UWmE^0t*uxr;UWt*uvr wvuv|*VKU
t��nuxrO|dwxZ0rim'1;Z�� ��ViuvwxZ0rOm�1;Z~oh�irO\'UnuvmdrOt*wvu UWuvZ]� VOt7�dZ~_�Z]Z�r!�.VOu o UWZ31 1;m+��r UWm�UnVOZ >4=BA[�
CQE GJIK=L9:;+<)=g\�wvtd�n� _�Z]\'md^~uvri|Et*r ; CQI��S;JUFGJE \ Vimdu \'Zdp6��m*UWZ UWVOt�U UWVim �.Z ohZ]t�UW�ianZ]�[anZ�^0t*uxr
VimJ��Z]�dZ�a�Viuv|dViwv��anZ�\'md^~^~Z�r41iZ31�t*r41�VOt��*Z�UWm _�Z \'mdrO�.u21;Z]anZ31�td��UWViZ �5U t*r41it*aL1_�-t���m*o
�O�nZdp

S3.



��� � ����������	�

��������������� � ��� � ��� � � �
8-ViZY�.V�t�}�ZYt*r41 UWViZY}ianmd}�Z�a.UWuvZ]�0m*o t �n\�t*wvZzY ohanZ�ZYriZ'U���mdaX�!t*anZ�1;Z���riZ31 _;� uxUW�0m+��r
wvuxr4�K���;rim�� �.md^~Z	�-mdaL1i�6^g���5U-_�Z �n}�Z]rKU�ZB�K}Owvt*uvriuvri|`UWViZ uv^~}�mda.U t*rO\'Z m*o1UnVOZNUF=BI � ;JW��
<&�2[]ISW����	!�I��S;JU[N>!!UFbBI���;JUOp
� rO�nZ�a.UWuxrO| t rim!1iZ�uxr;Unm tN`���9+uxri�*m*wv�dZ�� t)�5UWm;\ VOtd�.Unu \�\ Vimdu \'Z-_�Z'Uu�6Z�Z�r0t*wvw;UWViZ�t*wvanZ]t�1;�
}ianZ��.Z�rKU`rim�1iZ]�	�2UWVOuv��t�wvZ]t�UWmdan� r;�O^ _�Z�a�� VOtd�`t �.}�Z]\�u ��\ }Oanm*_�t*_iuvwxuxU5� 1;u �5UWanux_O�;UWuxmdr
1;Z�\'u21;Z31 _��EUWViZgrOZ'U���mdaX� \'anZ�t7UWmda]p � �.��t�wvwv���W\�t*wxZBY o anZ]ZgriZ'U���mdaX�;��t*anZ _i�iuvwxU �O�.uvri|Et*r
Zz�;}�m*rOZ�rKUWu t�wF1;u �5UWanuv_i�;UWuvmdr0o �OrO\ UWuvmdr ��ViuvwvZ�� o mda�Zz�it*^~}iwvZ��;\'w td�n�.u \�t*w�aWt�r@1;md^ riZ�U��6m*aL�K�
t*anZ)|dZ�riZ�aWt�UWZ31E�O�nuxrO|0t~�iriuxo mdan^ m*rOZdp

8Gm ^0t*uxr�U t*uxr#t ^0t+�;ux^��i^ 1;Z�|danZ�Z�m*o	�OZz�;uv_iuvwxuxUn��� � { � �O�nZ]�0�.�iuxU t*_iwvZ md_! .Z]\ U �
\�t*wvwxZ,1 !�=BUF=zW GJIK;JW [ UWV�t7U[^��O�5U�_�Z`�.�i}i}OwvuxZ31�1;�ianuvri|0UWViZ rim'1;Zg\�anZ]t�Unuvmdr t*r41 UWVOt�U t*anZ
\'���5UWm*^~uvs]t*_OwxZ�_;� UWVOZ-���.Z�a��.uv^~}iwv�`uv^~}iwvZ�^~Z]r�Unuvri| UWViZ�uva uvrKUWZ�a.o td\'Z�51UnVOZDT	GJUF<�;JAjVP=BU��
=BWLGJIK;JW p
�6��1;Z'o t*�iwxU�md�ia�o aWt*^~ZB�-mdaX�~}Oanm��Ku21;Z UnVOanZ�Z _i�iuvwxUXY/uxr�|dZ]riZ�aWt�UWmdaW� 5

� }h�K}�mdriZ]rKUnu t*w�|dZ�riZ]aWt�Unmda ������ "!$#�%�&('*)
� � riuxo mdan^+|*Z]riZ�aWt�UWmda �+���� "!-, ./ &(0 �21435�63879 : ;=<?> %=@BADCFEG%
� y t*�O�W�.u t�r�|dZ�rOZ�aWt�UWm*a ���H�I �! .J KMLONOP % &RQ PP�S P
� l m*u �n�nmdr |dZ�riZ]aWt�Unmda T4�VUW!$CF "! '�XY[Z % &('
8-ViZ l mdu �n�.mdr`|dZ�riZ]aWt7UWmda2VOm+��Z��dZ�a���^����5U2_�Z6V�t�r@1;wvZ31���u UWV~\�t*anZ��*UnVOZ l mduv�W�.mdr�1iZ�r!Y

�.uxUn��oh�irO\'Unuvmdr�\'m�1im*^0t*uvr uxrEohtd\'U�uv��1;u ��Z�anZ]rKU6o anmd^ s�Z�anm�mdriwv��_�Z'UX��Z]Z�rEt*_�md�;UaY e�t�r@1
S�egUWViZ]rE���nt*_iwvZ)��t*wv�iZ��-�X��uxrO|���uxUnVOuxrEUWViZ)aWt*ri|dZ��2c��$S�e]\�p
�Km���|dZ'UnUWuxrO|�rK�O^g_�Z�aW� uxr UnVOZgaWt*ri|dZ ohanmd^�c~UWm�UWViZgri�i^g_�Z�a[m*o�rim�1;Z���^~Z]t*r �5UWanZ'U \ V
UWViZ0md�;UW}i�iUgm*o6UWViZ l m*u �n�nm*rVI_^ � uvr;�dZ]aW�.uvmdr }OanmK\'Z31i�ianZ \�anZ]t�Unuvri| t wvm*Ugm*o-rK�i^~Z]anuv\
VimdwvZ]��p
8-ViZ��.Z�VimdwvZ]��t*anZ$��wxwvZ31 ��u UWV�t)aWt�� EO�mUF=]GJWT�mU4IK=BW C@;JE GJI��S;JU t*r410}�t�a.UWu t*wxwv��\�m*^~}�Z]rO�nt�UWZ31
_;� UnVOZ�Z]r�Unanmd}K��uxr;Unanm�1i�O\'Z,1 ��uxUWV rOZ'U���mdaX�Y�nmda.Unuvri| � �.Z]Z~t*}i}�Z]r41;u � �3o mda t oh�ia.UWViZ�a
1;u �n\��O�n�nuxmdr��'p
� rKUWm-UWVOZ]�.Z�md_� .Z]\ U �h� � { � �O�nZ]�$UWViZ6�5U t�r@1it*aL1_W GJUF<);+A L Q�o �OrO\ UWuvm*r`td�1aWt*r41;md^ �nm*�OaW\'Zdp
� riuxUWuvt*wvuvs]t�Unuvmdr!m*o��n�K�.UnZ]^ aWt*r41;md^ �.Unan��\ UW�ianZ ��uxUWV t �.Z]Z31 u ��1im*rOZ _;� Z�G+[L\zE ;YmdrO\'Z
��ViZ]r uvrO�5U t*rKUWuvt�UWZ31#���.m uxU uv��rOm�U rOZ]\'Z]�W�nt*an�EUWmE\�t*wvwGt []WXGJUF<);JA L [B= = <�QguvrO�.u21;Z�t TDGJU��
<);JA�VP=BUF=BWLGJIK;JW)md_' 5Z]\'U]p

� r�}�t�a.UWu \'�Owvt*a-t �O�nZ�a6^��O�.U�anZ�^0Z�^�_OZ�a6UnV�t�U6t�Uw= �+=BW]R~�.ux^��Owvt�UWuvm*r�an�ir�UWVOZ�o aWt*^~ZzY
�-mdaX�~ZB�KZ]\��;UWZ UnVOZ o mdwvwxm+��uxrO|�}iuvZ]\'Z)m*o2\'m'1;Z�5

S�T



B48���� 9�E ;&E,E,B�;����	��

�������	�������	�������������	���������������������	�����	���������	�����	�����	����� �!��"#�	�������	�����
"#�	����������������������"#���	��"$�%���	��"&�!����"'�������	�������	�������������!����������"$�
���	�����!����"#��� �����	�����!�����!���%�����	�����	��������� �����	�����	�������&� ���	�������	�����	���
���	�����	�������	����"�"'�����	��"�"(�)�!�����	�����!���*"$�+�����*"'�����	������� �����	�������������-,�.

;!/�C&D+B+8�?10�02�,D
;+:�@�D�E�B :�D+*�3�;&E4E�B�;��)?54 93--6 ;4:!7+E,8�8�0�;&E4E�B�;	39
:3;.

{[����Z)\�t*rY�.Z�Z��it�}OanZ���uvmd�O���.Z]Z31E^0t*riuv}i�iw t�UWuxmdr�u ��t�wH�-t��;�6���.Z�wvZ]�n�]p
/Ym �5U 1iZ�^0t*r41iuxrO| �O�.Z]aW� \�t*r t*w �.m �.}�Z]\�u oh� tj1;u ��Z�anZ�r�U |dZ�rOZ�aWt�UWm*a)t7U Z�� Z]an� rim'1;Z

uvrO�.Z]a.Unuvmdr#�O�nm~t*r;� ��uvr@1 m*o2V;�K_ianu21�rOZ'UX��mdaX�0uv��}�Z�an^~uxUnUWZ31�t*r41EUWViZ�r1pxpvp �.uv^`�Owvt*_OwxZ p

S�e



��� � � � � 
 � � � ��� � � � � 
 � 
 � � � � � ��� �
� � ��
 
�� �����
	��
{�Z�G+[L\zE ;~md_� 5Z]\'U	1iZ]�n\'anuv_�Z]��UWViZg�.UnaW�O\ UW�ianZ m*oGUWViZg�W\�t*wxZBY o anZ]Z riZ'UX��mdaX�E\'mdrKU t*uvriuvri|0t*wvw
UWViZ rim!1iZ]��md_' 5Z]\'UW�-t*r41E}ianm*��u21;uvri|`t*wvw�UnVOZ rOZ]\'Z]�W�nt*an�0^0t�r�t*|*Z]^~Z�rKU6ohZ]t�Un�OanZ]�-�.�O\ VEt*�
t*�;UWmd^0t�Unu \ rOm!1iZEuvrO�.Z]a.Unuvmdr t*r@1!riZ�U��6mdaX�K�`^~Z�an|duxrO|ip ��m*UWV `Qb GJW t*r@1�`Qb]GJW��K�S=�� =BW
� �.Z]\'Unuvmdr .ip T~t*r@1 T �-anZ'o Z]a6UWm~rOm�1;Z]�-UWVianmd�O|*V UWVOuv�-md_! 5Z�\ U�p
8-ViZ)^0t*uvr ohZ]t�UW�ianZ]��m ��Z�anZ,1 _K�0UnVOZNZ G+[L\zE ;�\�wvtd�n��t*anZ�5

� `Q=BI I ;JU4UO� UF;+<�=�L Q_5
�KZ�UgUWViZErK�i^`_OZ�a`m*o�uxrOu UWu t*w6\�m*rOriZ]\'UnuvmdrO�`}�Z]a`rim�1;Z p 8-Viu �gr;�O^ _�Z�a
anZ'ohZ�aW�)UWmYVOm�� ^0t*r;� wxuvr'�;�gt*anZ�|dZ�riZ]aWt�UnZ,1?�-VOZ�r!tYrim�1iZ�u �)t�141;Z31
UWm UWViZ rOZ'Uu�6mdaX��p 86VOuv�0u ��t |*wvmd_Ot*wg�L<)=�NzG&!!E In���dt*wv�iZ UnV�t�U \�t*r _�Z
m*�dZ�ananu21'1;Z]r ��VOZ�rY\�t*wvwxuvri|�t�r��6<)<39:;,<)=&L Q�p

� �	<)<39:;,<)=�L QN5
� rO�nZ�a.U�t rOZB� rOm�1;Z-uvrKUWm�UnVOZ6rOZ'UX��mdaX� t*r41`|*Z]riZ�aWt�UWZ-u U �2wxuvr'�;�Go mdwvwxmJ�aY
uvri|�UWVOZ)�n}�Z�\'u
�OZ31 }Oanm*_�t*_iuvwxuxU5� 1iuv�.Unanuv_i�iUnuvmdr �hm*a-UWViZw1;Z'o t*�iwxU�mdriZ��'p
{�Ugt*r;� rim'1;Z�uvrO�.Z]a.UWuxmdr UWViZ Z�rKUWuxanZ0rOZ'U��6mdaX� u �ganZ�mdaL1;Z]anZ31 ���.uxrO| t
� LKU EH; !�L U&Q>Q)t*wx|dmdanuxUnVO^��O�.m~UnVOuv�-u �-UnVOZ \'md^~}i�;U t�UWuxmdr�t�w$\�m �5U�m*oGUWViu �
md}�Z�aWt�UWuxmdr$p

� `Q=BI29:;�<)=�L Q_5
{�U.U td\ VEt*r�t*wxanZ�tJ1i��wxuvr'� Z31�rOm!1iZ�UWm`UWViZ riZ'UX��mdaX� �KuxrEUWViu ��\�td�.Z)�.uv^NY
}iwv�Y�i}Q1it�UWZ UWViZ�anZ�w t7UWZ31 wxuvr'�;�[t*r@1 anZ�mdaL1iZ�a�UWViZgrOZ'U��6mdaX� �h�O�nZ31�ohm*a
�.�KrO\ VOanm*rOuxs�t�Unuvmdr }i�ian}�m �.Z��'p

� VP=BI29:;�<)=�L Q_5

� Z�Un�Oanr#�Kuxo$}ianZ��.Z�rKU��dUnVOZ[rOm�1;Z[�.Unan��\ UW�ianZD��uxUWV0UWViZ �.}�Z]\'u
�OZ,10�5X=t*r41
q l p

� W =BW !)=�L Q_5
/YZ]an|*ZgUnVOuv� �n\]t�wvZzY/o anZ�Z`riZ'UX��mdaX�j��uxUWV t*rim*UWViZ]a���_O�iuvwH1 t*wxw2wvuxr4�K� \'mda�Y
anZ]\'Unwv�Et*r41 anZ]m*aL1iZ�a6UWVOZ rOZ'UX��mdaX��p

� ^�=BE � �+=BW>W =z[ [zG !�=�L Q 5
X[Z�wvuv� Z�a�t)^~Z]�n�Wt�|dZ�UWmgt)�.}�Z]\�u ��\�rim�1iZ�uvrO�.u21;Z�UWViZ�rOZ'UX��mdaX�
� rim*UWViuvri|
VOt*}O}�Z]rO�-u o t_1;Z]wxuv�dZ�an��u ��anZ
���iZ]�.UnZ,1�ohmda�t~rimdr wxmi\�t*w�rim'1;Z0�Ro tJ� Z��'p

� �'C@<)GJIK=L9:;,<)=�L QN5
� }�1it�UWZ UWViZ uxrKUWZ�anr�t*w-�.U t7UWZ m�o t rOm�1;ZY\�t*wvwxuvri| uxU ���KuxUWt*w6oh�irO\ UWuvmdr#�
rim*UWViuvri|YVOt*}i}�Z�r�� uxo-t �O}F1Ot�UnZ0u �)anZ
���iZ]�.UnZ,1 ohmda t�rimdr wxmi\�t*w rim'1;Z
� ohtJ� Z7� p

� �'C@<)GJIK=>�	E2E L Q 5
� }�1it�UWZ0UnVOZ�uxr�UWZ�anr�t*w��5U t�UWZ�m*o�t*wxw�rim�1iZ]�g\�t*wvwxuvrO|YUWViZ]uxag�Ku U t*w�oh�ir�\]Y
UWuxmdr��	�imdriwv� anZ]t*w�rOm!1;Z��-t*anZ)�i}Q1Ot7UWZ31$p

S3^



� rKUWm�UWVOuv�`m*_� .Z]\ U`UWViZEriZ'UX��mdaX� u �`�nux^~}Owx� anZ�}OanZ]�.Z�r;UnZ,1 td�`t*r!mdaL1;Z�anZ,1 wvuv�.U`m*o69:;,<)=
�5UWan�O\'Un�OanZ]��wvuxr4�dZ31E_�Z'U��6Z�Z]r�UWViZ�^�p
X[�ianuvri| UWViZ��.uv^g�Owvt�UWuvmdrgUWuv^~Z�uxr��.u21;Z�t �n\]t*wxZBY o anZ�Z�rOZ'UX��mdaX� m�o$t �.uvri|dwvZ�q l t*anZ�}ianZ��.Z�r�U
�.uv^��iwxU t�rOZ�md�O�.wv��U���m���uvr41O��m*oGrim�1iZ]�B5GUWVim �.Z6��Viu \ V V�t*�6_�Z�Z�r uvrO�.Z]a.UnZ,1�_;��UWViZ t*}O}iwvu Y
\�t�UWuvm*r ���6ZN��uvwvw�\�t*wxw�UnVOZ�^eEH;�b GJE�UF;+<�=z[]� t*r@1 t*wvw2UWViZ0m*UWViZ�a)m*rOZ]� ��Viu \ V VOt7�*Z~_�Z�Z�r
|dZ�riZ]aWt�UnZ,1~_;� UWViZ�m*UWViZ]aW��q l ��t*r410t*anZ�\]t�^~Z[m*�iU�ohanmd^ tg�n��rO\'Vianmdriuvs]t�UWuxmdr~Z���Z�r U��Kt*wvw
UWViZ]�nZ UF;JU��KEH;�b GJE�UF;�<)=z[)t*anZ }OanZ]�.Z�r;U�uvrO�.u21;Z�Z�G+[L\zE ;~uxr UnVOZ�uva�o tJ� Z)uv^~}iwvZ�^~Z�rKU t�UWuxmdr�uvr
mdaL1;Z�a�UWm0^0t*uvr�U t�uvr�t~|dwvmd_Ot*w$�KuxZ3� m*o2UWViZ)Z]r�UnuvanZ)riZ'U���mdaX� �hriZ]Z31;Z31Y_K��UnVOZ �n\�t*wvZzY ohanZ�Z
�5UWan�O\'Un�OanZ�uxUW�nZ�wxoW��anZ31i�O\'uvri|gtd��^��O\WV�td��}�m �n�.uv_iwvZ�UWVim �nZ��irirOZ]\'Z]�W�nt*an��uvrio mdan^0t�Unuvmdr0anZzY
w t7UWZ,1 UWm`UWViZ o tJ� Z[rOm!1iZ]��p
��m*UnZ�UnV�t7U�UWViZ��.Z:UF;JU��|E ;�b]G+E@UF;�<)=z[-UWViZ�anZ�o mdanZ[t*anZ�mdriwv��t*r�uv^0t�|dZ[m�o$UWViZ�uva�UWan�iZ�uv^~}iwvZzY
^~Z�rKU t�UWuxmdrK�*�.m[UWViZ��.uv^`�iw t7UWmda��KrimJ������Viu \ V`wxm;\�t*w;}ianmK\�Z]�n�.mda2UnVOZ�� anZ'ohZ�aW� t*r41`rim*UWViuvri|
Z�w �.Z p
}�td\ V rOmdr!Y/wvm;\]t�w�rim!1iZ�uv�)anZ]}ianZ]�nZ�rKUWZ31?��uxUnV tY}ianZ]��uvmd�O�:1;u �n\��O�n�nZ31 MOAPCQISRB9:;�<)=0md_!Y
 5Z�\ U,52UWViZ)^~uxrOux^`�i^NY �.uvs�Z)�5UWan�O\ UW�ianZ UWVOt�U�}�Z]an^~u U ��t*wxw$^~u21'1iwvZB��t�anZBY/wvZ��*Z�w�md}�Z�aWt�UWuxmdrO�]p
� m+��Z��dZ�a��irim*U���uxUWVO�5U t*r41;uvri|~u U �a�OZB�Kuv_iuvwvu Un���FZ�G+[L\]EH;�\�t*rOrim*U�_�Z \'mdrO�.u21;Z]anZ31�td��t`UWm*UWt*w
�.Z�\'�ianZ _iw td\]�0_�m,� md_� 5Z�\ U�_�Z]\]t����.Z m*rOwx� UnVOZ t*}O}iwvuv\]t7UWuvmdr��KrimJ����VOm+� UWm�^0t*rOux}O�iw t7UWZ
\'mdananZ]\'Unwv� UWVOZ rim�1iZ]�g\'mdrKU t*uvriZ31?��uxUWViuvr#� �.mYUnVOZ�anZEt*anZ �nm*^~Z \]td�.Z]�:��VOZ�anZ�_�Z]\'md^~Z]�
riZ�\'Z]�n�Wt*an��UWm�_ianuvri|0m*�iU�UWViZ rim'1;Z wxu �5U�o mda�t�1;uvanZ]\ U�^0t�rOux}O�iw t�Unuvmdr$p

S+�



����� � � � 
 � 
 ����� ����� � � � � � 
��������
8-ViZY�.uv^`�iw t7UWuvmdr \'mdanZ uv�~anZ�}OanZ]�.Z]r�UnZ,1!_;� UWViZ?`Qb GJWYm*_! 5Z]\'U~UnV�t�U~uv�~anZ]�n}�mdrO�nux_OwxZ�mdr
�n\]t�wvZzY/o anZ�Z riZ�U��6m*aL�~^0t*rOt*|dZ�^~Z]rKU�t*r41Em*r Z���Z�r�U �6�W\ ViZ31i�iwvuxrO|gUnVOanmd�i|dV�{ � 8"Z��� \�t*wvwv�]p
� VOZ�r�uxr��5U t*rKUWuvt�UWZ31�`QbzGJW�uxrOu UWu t�wvuvs�Z�t[riZ3� �n\]t�wvZzY ohanZ�Z-riZ�Uu��mdaX���|Z�G+[X\zEH;*�
_�td�.Z31`mdr UWViZ
}Ot*aWt*^~Z'UWZ�aW���n�i}i}OwxuvZ31�_K�gUWViZ����.Z�a[� UnVOZ	T	GJUF<);JA�VP=BUF=BWXGJIK;JW�md_' 5Z]\'U�t*r41�UWVOZ�rK�i^`_OZ]a
m*o�b ;JU4UF= bzIG��;JU'[[}�Z�a�rim�1iZ����KUWViZ�rEUWViZ)t*}i}iwvu \�t�Unuvmdr V�td��UWm�}Oanm7�KuH1iZ t�\�Z�a.U t�uvr rK�i^`_OZ]a
m*o rim�1iZ]�Y�ht�U0wvZ]td�5U0mdrOZ��6Zz��UWZ�r@1;Z31 ohanm*^�9:;,<)= mda����]_�Z'UnUWZ�a���ohanmd^ >@=BADCQE GJIK=L9:;3<)=
\'w td�n�W��t*r41 �5U t�a.U�UWViZ �.uv^g�Owvt�UWuvm*rK�i�.}�Z]\'uxoh��uvri|0VimJ��^��O\ V�UWuv^~Z)VOtd�-Unm~_�Z �nux^��iw t�UWZ31�p
{�oRUWZ�a~UnVOuv��}ianmK\�Z31;�OanZ `QbzGJW��.UWt*a.U �~u U ��wxm;m*} o Z�UW\'Viuvri| riZB�+Z�� Z]rdU �`o anmd^ _�Z�wvm�� �-t�U
UWViZ0_�Z�|duxrOriuvri|Yu Ug�O�.��t�wvwv� VOtd� UWm�_�Z0VOt*r41iwxZ]Z31 t*wxw�UnVOZ UF= � �KUF;+<�=	� � U'[B=BW]I��S;JU Z���Z�r U �
t*r41`UWViZ�uva anZ�w t7UWZ31~�n��r�\WVOanmdriuvs]t�Unuvmdr�^~Z]�n�Wt�|dZ]���*UWViZ]r#�J��VOZ�r0t*wxwKUWViZ�q l � V�t��dZ�\'anZ]t�UWZ31
UWViZ�uva riZ'UX��mdaX�;� t*r@1 Z�� Z]an� UWViuvri| u � �.�KrO\ VOanm*rOuvs�Z31H�$UnVOZ��.uv^`�Owvt�UWuvm*r \]t�r _�Z��5U t*a.UWZ31�p
{�U�UWVOuv�6}�m*uvr�U-^��O�.U6_�Z |dux��Z�UWViZ uxrOu UWu t*w$�5UWux^��Owx���6\�t*wvwvuxrO|~t*rE�O}F1Ot�UnZ m*o
UnVOZ uvr�UWZ�anrOt*w
�5U t�UWZ~m*o-Z�t*\ V rOm�1;Z �|Z�G+[X\zE ;
	�	 �'C4<)GJIK=1�	E2E L
Q��6��Viu \ V \�t*�O�nZ�UWVOZ~Z]� Z�r�UXYK1ianux�*Z]r }OanmK\'Z��n�
UWm0�5U t*a.U�p l m �n�nux_OwxZ)�.uv^��iw t�Unuvmdr Z]� Z�r�U �6m*r�� � { � t*anZ UnVOZ o mdwvwxmJ��uvri|45

� 9:=���9:;�<)=_5
{ riZ3� rim�1iZ VOtd�EUnm _�Z uvrO�.Z�anUnZ,1�uvr�Unm!UWViZ riZ'UX��mdaX� ��UWViu �EZ]�dZ�r�U
\�t*r�_�Z�|dZ]riZ�aWt�UWZ310mdrOwx�~_;�gUWViZ[wxm;\�t*w�t*}i}Owxu \�t�UWuvm*r _�Z]\�t*�O�nZ[\'mdrO\�anZ'UWZ
rim'1;Z]� \�t*r _�Z~uvrO�.Z]a.UnZ,1 mdriwv� uvrKUWm�UnVOZ�wvmK\�t*w rOZ'U���mdaX�K����o mda anZ]^~m�UWZ
uvrO�.Z]a.UnuvmdrYt_9:;,<)=z`@R+UQb Z��dZ�r�U�^g���5U�_�Z)�O�.Z,1�p
� VOZ�r>UnVOuv����uvr41>m*o Z���Z�r UEm;\�\'�OaW� t 9:;�<)= md_! .Z]\ U VOtd� _�Z]Z�r 1iZzY
���iZ��OZ31 o anmd^+UWViZ rOZB�aY/rim!1;Zg�5UWan�O\'Un�OanZgt*r41�uvrO�.Z]a.UWZ31�uvrKUWm`UnVOZ riZ�U�Y
�-mdaX�0UnVOanm*�O|dV�Z�G+[L\zE ;*p
��oGUWViZ)riZ3�aY/rim�1iZ � �iZ]�iZ uv��Z]^~};Un���;t�r�Z]ananm*a�u ��UWVOanm+��r$p

� 9:;�<)=z`@RJUFb�5
{#rim!1;Z ��td�1uvrO�nZ�a.UWZ31`�.md^~ZB��ViZ]anZ6uvr�UWm t�anZ�^~m*UnZ6riZ�U��6m*aX� ���.m t[�n��r'Y
\ VianmdrOuxs�t7UWuvmdr u �[anZ
���iuvanZ31$p){ �n��r�\ Vianmdriuvs]t�UWuxmdr Z��dZ�r�U }ianm*�KuH1iZ]��UWViZ
riZ3� rOm�1;Z�u21;Z�rKUWu
�OZ�a��*u U � wvm;\�t*w;}ianmi\'Z]�W�.mda t*r41~t wxu �5U�m*o�uxU � riZ�uv|dV;_�m*aW�
�5X ��p
��m m*UnVOZ�a }iuvZ]\'Z6m�o�uvr;ohmdan^0t7UWuvmdr`u �
rOZ�Z31iZ31�51UWViZ-wxmK\]t*w;}ianmK\�Z]�n�.mda��.uv^NY
}iwv� \'anZ]t�UWZ�t�rOZB� MOAPCQISRB9:;�<)=6�5UWan�O\ UW�ianZ-t*r41 t�1'1guxUGUnm�UWViZ6riZ'UX��mdaX�
�O�nuxrO|�UWViZ�`Q=BI29:;,<)=�L Q ^~Z�UnVOm�1�p

� I�W = GJIK=L< 5
{�wxw[uvriuxUnu t*w[rOm�1;Z���m*o t!wxmK\]t*w�}ianmi\'Z]�W�.mda VOtd��_�Z�Z�r tJ141;Z31#���.m UnVOZ
�.}�Z�\'u ��Z31 q l uv��anZ]t�1i�0o mda��nux^��Owvt�UWuxmdr1p
8Gm t7� m*u21;Z~�.uv^g�Owvt�UWuvmdr Z�ananmdaW� Z]td\ V wxmK\]t*w }ianmK\�Z]�n�.mda��1t�o UnZ]a UWVOt�U t*wvw
UWViZ~rim�1iZ]�[V�t7� Zg_�Z�Z�r t�1'1;Z,1H����t*u U ���OrKUWuxw2t*wxwGUWViZ~m*UWViZ�a q l �[VOt��dZ
_�Z�Z]rEuvriuxUWuvt*wvuvs�Z31H�iUnVOZ�rY�5U t*a.U ��UWViZ �nux^��iw t�UWuxmdr$p

� 9:;�<)=�W�[ !�5
{ ^~Z]�W�nt*|*Z[VOtd��_�Z�Z]r |dZ�rOZ�aWt�UnZ,10ohanmd^%tganZ�^~m*UnZ[rim'1;Z��KuxU�V�td��UWm`_�Z
1;Z]wxuv� Z]anZ31 �nm*^~Z3��ViZ�anZ~uvr�Unm UWViZ�wvm;\�t*w2riZ�U���mdaX� �$�.m UWViu � ^~Z]�n�Wt�|dZ�uv�
UWmKm�� t*r41 }Otd�W�.Z31EUWm~t ^N=zE � �+=BW>W =z[ [BG !)=g\�t*wvw/p

S3"



� �'C@<)GJIK=_5

� rKUWZ�anr�t�w �5U t�UWZ`�O}�1it�UnZ~anZ
���iZ��5UWZ31�p � t*wxw t�Z�G+[L\zE ;;z � �'C@<)GJIK=L9:;,<)=�L Q
^~Z'UWVim'1E}Otd�n�.uvri|~UnVOZ)uH1iZ�r�UWu ��Z�aW�-}ianm*��u21;Z,1�_;�0UWViu �-Z�� Z]r�U]p

� MOUF<+` � A 5

}�r41 m*o`�nux^��iw t�UWuxmdr�5 �5UWmd}>UWm V�t�r@1;wvZ Z]�dZ�r�U �	�[_�Z]|*uvr UWViZ anZ]}�m*a.UXY
uvri|�����u �.��t�wvuvs]t�UWuxmdr�}ianm;\'Z31;�OanZdp

{6UGUWViZ-Z�r@1gm*o��.uv^`�iw t7UWuvmdr UWViZ��n\]t�wvZzY/o anZ�Z-riZ�Uu��mdaX�)uvrO�.u21;Z	Z�G+[X\zEH; \�t*r`_�Z�anZ'UWanuvZ�� Z,1
uvrEmdaL1iZ�a6UWm`�Kuv�n�Ot*wxuvs�Z uxU-UWVianmd�i|dVEUnVOZ .dX ��u �.��t�wvuvs�Z�a)��1iuv�W\'�O�W�.Z31Euvr UWViZ)�.Z�\ UWuxmdr T���m*a
�.uv^~}iwv�gohmda�anZ]}�m*a.UWuvri|gt*r410t*rOt*wv�K�nuv��p {-U UWViu ��}�m*uvrKU �6Z�\]t�r��n�i^~^0t*anuvs�Z-UWViZ�an�ir'Y UWux^~Z
�5UWan�O\'Un�OanZ)m�o2t0�.uv^��iw t7UWuvmdrEtd�-o mdwvwxmJ���B5
Sdp�X[Z���riZ t��nuxrO|*wvZ)rim�1iZ �5UWan�O\ UW�ianZ t*r@1 uxU ��_�Z]VOt���uvmda
b;p�X[Z]\�uH1iZ)uxrj��Viu \ Vj��uvr41Em*o2riZ�U���m*aX�0UWVim �nZ rOm�1;Z���wxuv�dZ
.ip�{	1'1�t*r uxrOu UWu t*w$r;�i^g_�Z�a-m*oh1;Z	�OriZ,1 rim�1;Z��
TOpD��U t*a.U�UWViZ)�.uv^��iw t�Unuvmdr
e;p � Z�UnanuvZ���Z~�nux^��Owvt�UWuvm*r anZ]}�mda.U � t*r41H�Guxo�riZ�Z,1;Z31#�1UWViZ Z�r�UWuxanZ��n\]t�wvZzY/o anZ�Z0rOZ'U��6mdaX�
o mda�.dX ��u �.��t�wvuvs]t�UWuxmdr

8-ViZw� � { � }ianm+ 5Z�\ UP��td�O1iZ�� Z]wxmd}�Z31j��u UWV�Zz�KUWZ�rO�nux_OuxwvuxU5��uvr�^~uxr@1H�;Z���Z�an��}iuvZ]\�Z m*o
\'m�1iZ \]t�r#_�ZEm*�*Z�ananu21'1iZ�r#��Z��dZ�an� md_� 5Z�\ U~Zz�KUWZ�r41iZ31H�6�.m riZ3�%o �OrO\ UWuvm*r�t*wxuxUWuxZ��gUWVOt�U0t
^~m�1iZ�wvZ�a�\]t*r rOZ�Z31 t*anZ)Zz�KUnanZ]^~Z�wv�E�.uv^~}iwv�0UWm~uv^~}iwvZ�^~Z�rKU�p

S37



� � � � ��� �	��� ���k� 
 	 �
	8��� � 
�
������������������ �

� ��� ! � � � � �"�#" � �$" � � �
`Qb]GJW��K�S=�� =BW	�-td� 1;Z]�dZ�wvm*}�Z310UWm }Oanm��Ku21;Z�t �OZz�;uv_iwvZ[t*r41�uxrKUWZ�aWtd\ UWuv�*Z�riZ�U��6m*aX����u �.��t*wxu Y
�nt�UWuvm*r`UWm�mdwH��uxU�_�Z]�.u21;Z��
UWVOmd�nZ-t*rOt*wv��Unu \�t*w;anZ�}�mda.U�^~Z�UnV�t*riu �.^0�2wxuH�dZ��.uv^g�Owvt�UWuvm*rgUWaWtd\'uxrO|
t*r41EUWViZ m*UnVOZ�aW�P1;�KrOt*^~u \ 1it�U t�\'mdwxwvZ]\'UnuvmdrO�]p

8-Viu ���Ku �.�Ot*wvu �.Z�a�}�Z]an^~u U ��UWVOZ �.Un�@1;�KuxrO|�m*o1rOm�1;Z]��1;u �5UWanuv_i�iUnuvmdr m*�dZ�a�UWVOZ rOZ'U���mdaX�F5
uxU�1;u �.}iw t��K�EUWViZ �n\�t*wvZzY ohanZ�Z �O�.uvri| t#rimdr!YK1iZ'UWZ�an^~uvriu �5UWuv\ t*wv|*mdanuxUWVi^ ��VOuv\ V>UWanuxZ��EUWm
�.}OanZ]t�1EUnVOZ rOm!1iZ]�-uxrYt0t*�-anZ�}OanZ]�.Z]rKUWt�UWuv�dZ td��}�m �n�.uv_iwvZ ��t]� p

y uv�dZ�rYt�Z�G�[L\zE ;~md_! .Z]\ U�uvrYuvri}O�;U `QbzG+W��J��=�� =BW`\]t�r��Ku �.�Ot*wvuv�nZ)UWViZ)Z�rKUWuvanZ rOZ'U��6mdaX�
��uxUnV UWViZ ohm*wvwvm+��uvri|`ohZ]t�UW�ianZ]�35

��% uv�n�Ot*wvuv�nt�UWuvmdr m*oGrim'1;Z��a1iuv�.Unanuv_i�iUnuvmdr�m��*Z]a�q l �-UWVianmd�i|dV�1;u ��Z�anZ]rKU�\'mdwvm*�OaW�
� � rKUWZ�aWtd\ UWuv�*Z t*aW\'_�t*wxw Y��5Un�K}OZ)riZ�Uu�6m*aX��^0t*rOux}O�iw t7UWuvmdrYt�r@1 �KuvZB�
��� �OrKUWux^~Z \ VOt*ri|dZ m*o1UWVOZ)�W\�t*wvZzY o anZ]Z)VK�i_O�-| t�UnVOZ�anuvri|
��� �OrKUWux^~Z \ VOt*ri|dZ m*o
rOm!1iZ]��1;Z�r��.u Un��m7� Z�a6UWViZ �n}Otd\'Z
� {��;UWmJY�t�1it*};UWuv� Z61iZ�rO�nu Un� ��| t�UWViZ�anuvri|0\'mdr+�O|d�iaWt�UWuvmdr
� l anuvrKUnuvri|`m*o �nm*^~Z �Kuvr41Em�oGUWZz�KU�mdrj��uvr41;mJ�
� l md�W�.uv_iuvwxuxU ��m*o2^0tJ�dZ)�n\'anZ]Z�rO�nVim*UW�
� q$uvr'��Y/mdriwv� mda��n}iViZ]anZzY/rim'1;Z ��u �.��t*wxu �nt�UWuxmdr
��� Z]_i�iuvw21;uvri|~rOZ'Uu�6mdaX��md};UWux^~uvs]t�UWuvm*r

8-Viu �)UWm�mdw ��td�w1;Z��dZ]wxmd}�Z31 UWmY_�Z0� Z]an� �.uv^~}iwvZ~UWmY���.Z��GZ��dZ]an� td�.}�Z]\ U`anZ�| t*aL1;uvri| UWViZ
�O�nZ31!wvuv_iaWt*anuvZ]�Y� �[}�Z�r�y q=t*r41 �;X q
��t*r@1!� �J� uxrKUWZ�aWtd\'Unuvmdr!u �`Z]rO\'wvm �.Z31 uvrO�.u21;ZEUWViZ
md_! .Z]\ U�uvrYt`UWm*U t�wvwv��md}Ot � �OZ �-t]� p

8-Viu �-uv�-md_K��uvmd�O�nwx��tgUWaWt�1;ZzY�m � ��uxUnV��OZB�Kuv_iuvwvu Un�0_i�;U��n�i}i}�m �.Z UWVOt�U�Z���Z�an�dmdriZ6��u UWV
t ^~uxrOux^0t*w �n\'uvZ�r�UWu
��\ �KrimJ��wxZ,1;|dZ�^~Z�r UE^0t�� rOZ�Z31#UWm!�O�.Z u U����nm UWViZ mdrOwx� td\ UWuxmdrO�
uvr;�*mdwx�dZ,1Et*anZ��mU'[ IKGJU4I��SGJI��S;+U t*r41�t�<&�2[ CQE GJR�L
Qg\]t�wvw/p

8-Viu ��}�t�a.U�m*o�UWViZ � � { � }ianmJ .Z]\ U6u ��uvrKUnZ]r41;Z,1�UWm:1iZ��dZ�wvmd}�t wvu UnUWwxZ[|*aWt*}OViu \�UWmKmdwH��uxU
UWVOt�UEt �O�nZ�aE\�t*r Zz�KUWZ�r41#��tJ141;uvri| t wvm*U m*o)m*UWViZ]a0oh�ir�\ UWuxmdrOt*wvuxUnuvZ]��wvuH� Z t�1;�KrOt*^~uv\
anZ�}OanZ]�.Z]rKUWt�UWuvm*r m*o��.uv^��iw t7UWuvmdr#�$mda)��uvZB� m�o��nmd^~Z�}�t�aWt*^~Z�UnZ]aW�)m�o-uxU � �n}�Z]\'u
��\~^~m�1iZ�w
t*r41 uv^~}iwvZ�^~Z�r�U t�UWuxmdr$p

b*c



� � 
���� ��� � 
�� � � �
	�� 
 � 


��V�t7�dZ61;Z]\'u21iZ31 Unm��n}�Z]r41 t`\'Z�a.U t*uvr t*^~md�ir�U-m*o1Unuv^~Z uxr o aWt*^~ZB�-mdaX�0t�r�t*wx�;�.u �	�KUWan�KuxrO|
UWm���Z�anuxo � uxU � ZB��\'uvZ�rO\����1uxU �g\'mdViZ]anZ�rO\�Z0t*r@1 u U �)_�Z�VOt��Kuxmda �*t�anu t�UWuxrO| UWViZ0r;�i^g_�Z�a m�o
wvmK\�t*w$}OanmK\'Z]�W�.mdaW�	�;UWViZ)rK�O^g_�Z�a�m*o2rim�1;Z���t�r@1 UnVOZ�uvaP1iuv�.Unanuv_i�iUnuvmdr$p

8-Vim �.Z)�5UW�41iuxZ��6V�t��dZ }ianm�1i�O\'Z,1Et�wxm*U�m*oGuvr;o mdan^0t�UWuxmdrK�;�O�.Z�o �iw$t*w �.m`ohmda��.md^~Z 1;Z�\'u Y
�.uvmdrO�-UWVOt�U��6VOt��*Z[UWm~_�Z)^0tJ�dZ 1;�ianuvri|~UWViZ)�.uv^`�Owvt�UWuvm*r ^~m�1iZ�wvwxuvri|Op

8-ViZ��.Z�}OanZ]�.Z]rKUnZ,1)md_O�nZ�an�*t7UWuvmdrO�Gt*anZ6^0t�1;Z����.uvri| t*r`Zz�;}�mdrOZ�r�UWuvt*w!1;u �5UWanuv_i�;UWuvmdrE� t*r
td�uY��W\�t*wxZBY o anZ]ZzY�td�uY/}�m �n�nux_OwxZ)riZ�U���m*aX�i�'p
����� � � � � �
��� � � � �
��� � � ����� � ���

 � �$" � �������
8-ViZU��aW�5U��5UWZ�}�u �6UWm~� Z]anu oh��u oGUWVOZ �W\�t*wxZBY o anZ�Zw1iuv�.Unanuv_i�iUWuxmdr�}ianmd}�Z�a.Un��uv��\�m*r��.Z�an� Z31Euxr'Y
\'anZ�t*�nuxrO|�UWViZ r;�i^`_�Z�a�m*oGwvm;\�t*w�}Oanm;\'Z��n�.mdaW��p
8-ViZ��.Z�1it�U t�anZ�}OanZ]�.Z�r�U ��t �.uv^��iw t�UnuvmdrYan�ir m�o�t*r Zz�;}�mdriZ�r�UWuvt*w�1;u �5UWanuv_i�;UWuvm*r riZ'UX��mdaX�
��uxUnV t0^~Z�t�r m�o6b*c*cip cipP8-ViZ)ohm*wvwvm+��uvri|�|daWt*}iVO���Ku �.�Ot*wvuxs]Z]��UWViZ:1iu �5UWanux_O�;UWuxmdrYm*o�wxuvr'�;�
m*�*Z�a6UWViZ)rOZ'Uu�6mdaX�
�;anZ]}�mda.UWZ31 uvrO\'anZ�td�.uxrO|`UWViZ)r;�i^`_�Z�a-m*o2wvmK\�t*w$}OanmK\'Z��n�.mdaW�B5

 0

 500

 1000

 1500

 2000

 2500

 3000

 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20

N
um

be
r 

of
 n

od
es

Number of connections per node

Scale-Free distribution property conservation (5000 nodes, mean 500.0)

1 LP
2 LP
3 LP
4 LP
5 LP
6 LP
7 LP
8 LP

{Guv|d�ianZw.'5q?A@/BC�8'5�,')�9% .EDG'F�Q#H�`#8%(�N� +,% ��I$� %9�8'

{[� �-Z[\]t�r �.Z�Z)t*wvw�m*o1UWViZ]�nZ \'�Oan� Z]�6\'mduxr�\'u21;Z��'1iZ'UWZ�an^~uvrOt�UWuxrO|�tg}ianm;m�o
m*o1|dm;m�1;rOZ]�n�6m�o
� � { � p� �.uvri|`UWViZ ohaWt�^0ZB�-m*aX�_�-Z \]t�rY�n�i}i}�m �.Z rimJ��UWm�V�t7�*Z UWViZ �-t*anaWt*r�U ��mdr�\'mdananZ]\ U�riZ'UXY
�-mdaX��\'anZ�t7UWuvmdr0UWVOt�UO��uxwvw�rim*UO1iZ�}�Z�r@1i��mdr0UWVOZ�r;�i^g_�Z]a�m*o$wvmK\�t*w�}ianmK\�Z]�n�nm*aW�6t*r41~UWViZ]r
mdr UWViZ }Ot*aWt*wxwvZ�wvuxs�t�Unuvmdr�m*o \�t*wv\��iwv�O��p

b;S



��� � ��� � � � � � ��� � � � 
 � 
�� 
 ��� � � � �������
{�rim*UWViZ�a��5UWan�O\ UW�iaWt*wit*rOt*wv�;�.u �
UWVOt�U ^0t��)_�Z-uvrKUWZ�anZ]�.Unuvri|�ohm;\'���.Z]�2mdr`UnVOZ6}�Z�aW\�Z�rKU t*|*Z6m*o
|dZ�riZ]aWt�UnZ,10Z���Z�r UW� UWV�t7U6riZ]Z31�t anZ�^~m*UWZ	1iZ�wvux��Z�an� � \�t*�O�nZ�UWViZ�U t*an|dZ'U6rim�1iZ�u �.r$z U6uxr��.u21;Z
UWViZ \'�OananZ�r�U�wvmK\�t*w$}OanmK\'Z]�W�.mda �'p
8-Vianmd�i|dV�UnVOuv��md_��.Z�an�dt�UWuxmdr_�6ZP��t*rdU�UWm ��Z�anuxU �`uxo�UWVOZ�o aWt*^~ZB�-mdaX���5UWan��\ UW�ianZ[\�t*r0VOmdwH1
uvrO�.u21;Z`UWViZ`|danZ]t�U }�t�a.U m*o�rim!1iZ]��^~Z��n�nt*|dZ]� uxr mdaL1;Z�a[UWmE���.ZgUWViZ��n\�t*wvZzY ohanZ�Z`}Oanmd}�Z�a.U5�
UWm~^~uvriuv^~uvs�Z UnVOZ uvrKUWZ�a�Y q l UWaWt���\�5

 0

 10

 20

 30

 40

 50

 60

 70

 80

 90

 100

 1000  2000  3000  4000  5000  6000  7000  8000  9000  10000

M
is

s-
ra

te
 [

%
]

Number of nodes

Node-miss percentage (10% mean, 10s simulation)

2 LPs
4 LPs
6 LPs
8 LPs

{Gux|d�ianZ T45&!"�Q#H�/KL<M%����&+N.8�a�VO9P8.8+,% .���Db�c<S�N.8'ET

8-ViZ)t*_�m7�dZ Uu�6m�|daWt*}iVO�-riZ]Z31�t[��aW�5U��5UWZ]}�t*r�t�wv�;�.u �B5
SdpP8-ViZ ohaWt*^~ZB�-m*aX��_�Z]VOt��Kuvm*a�u ��uxr@1;Z�}�Z�r@1;Z�rKU�o anmd^ rOZ'UX��mdaX� 1;uv^~Z�r��.uvm*r��	�OUnVOuv��u �
t |*mKm�1 UnVOuxrO|���u U ^~Z�t�r���UWVOt�U:� � { � uv� � �OuxUnZ~�n\�t*w t*_iwvZ�t*r41 �6Z�\�t*r �.�i}O}�m �nZ
UnVOZ�anZ uv��rOm0\'anuxUWuv\]t�w$riZ'UX��mdaX� 1;uv^~Z�r��.uxmdr�_O�;U�UWViZ mdriZ)uv^~}�md�nZ31 _;�0VOt*aL1!��t*anZdp

b;pD� � { � u ��t*wv�nm uvr41;Z]}�Z]r41;Z]rKU~mdr!UWViZ�^~Z]t*r m�o rOZ'U���m*aL� 1iuv�.Unanuv_i�iUnuvmdr#��uxr UWViZ
�OaW�5U |daWt*}iV��-Z V�t7�*Zg�.uv^��iw t�UWZgt riZ'U���mdaX����uxUWV t �*t*anuvt*_OwxZ ^~Z�t�r �dt*wx�OZ �5S]c��
m�o
UWm*U t�w�rOm�1;Z��W��uvrO�5UWZ]t�1 uvrEUnVOZ �nZ]\'mdr41EmdriZ �6Z[V�t7�dZ �'�;Z31Eu U �-�dt*wx�OZ�UWm0b*cdcip cip
� rE_�m*UWV�\�td�.Z]�-UWViZ)Zz��\�uxZ]rO\'� 1imKZ]�nr$z U�\ VOt*ri|dZdp

�Km_�-Z \�t*r td�W�.�i^~Z UWVOt�U	� � { � u �g�hriZ'U���mdaX�i�6�.VOt*}�ZBY/uxrK�*t*anu t�r�U�t�r@1j�6Z)\�t*r�_;��rOm+�
\'mdrO�nuH1iZ�a-uxU�td��t`}ianm�m*oGm*o1|dm;m�1;rOZ]�n�-m*o1md�ia�^~u21'1;wvZB��t*anZ��KVimJ��Z]�dZ�a�UWViuvr'�;�6t*anZ rim*U��nm
�.uv^~}iwvZdp

bdb



 0

 10

 20

 30

 40

 50

 60

 70

 80

 90

 100

 1000  2000  3000  4000  5000  6000  7000  8000  9000  10000

N
od

e 
m

is
s 

[%
]

Number of nodes

Percentage of node miss (200.0 mean, 10s simulation)

2 LPs
4 LPs
6 LPs
8 LPs

{Gux|d�ianZge!5&!���#H�/KL<3%(�N�q+N.8�a�SO U^@$�N#3<S�N.8'�T

{[��UWViZ�|daWt�}OV �.Vim+���	�6Z`VOt7�dZ`t*w �.m��nm*^~Z�rim*U)�.m |dm�m!1 anZ��.�iwxU �	��UWViZ`o aWt*^~ZB�-mdaX�
�.Z]Z�^0�-UWm~td\ U�wvuH� Z t~aWt*r41;md^NY/rOZ'UX��mdaX� �.uv^`�Owvt�UWmda6uvrO�5UWZ]t�1 m*o���VOt�UP�6Z Vimd}�Z31�5
��uxUnV U���m`q l � �-Z�V�t7�dZ t`t�_�md�;U�e*c�� m*o
}ianmd_Ot*_iuvwvu Un��m*o�1;Z�wvuv�dZ�an�0t`^~Z]�W�nt*|dZ[md�;U �.u21;Z
UWViZ wxmi\�t*w�}ianm;\'Z]�n�nmda��'��u UWVEo md�Oa�q l �6UWViu ��}ianmd_Ot*_iuvwvu U.��_�Z�\'md^~Z bde � �'��uxUnV��.u � SB^��
t*r41��.m~m*r1p
�Km	�-Z6VOt�� Z�Zz�;}�Z]\ UWZ31 Unm �Or41gwvm+��Z�aG}ianmd_�t�_OuxwvuxUnuvZ]�Gm*o�rim�1;ZBY/^~u �n��1i�iZ6UWm�UnVOZ-�.Unan��\ UW�ianZ
m*o�t �n\]t�wvZzY/o anZ�Z0rOZ'Uu�6mdaX��_O�;Uw�-Z�1;u21;r$z Uw� Z�Z�} uxr ^~uvr41 UWVOt�U)_;�YrOm+� UnVOZ~�W\�t*wxZBY o anZ]Z
riZ�U���m*aX� Zz�;uv�.UW�Gmdriwv�)uxr��.u21;Z�md�iaGo aWt*^~ZB�-mdaX� td�2tP1Ot�UWt+Y��.Unan��\ UW�ianZ��dt�r@1�� � { � 1;m�Z��.r$z U|d�Ot*aWt*rKUWZ�Z�UnV�t�U)UWViZ��n\�t*wvZzY ohanZ�Z0}ianmd}�Z�a.Un� anZ�| t*aL1i� t*wv�nm UWViZ q l �w1iuv�.Unanuv_i�iUnuvmdr$p�86VOZ
anZ]td�.mdr m*ogUWVOZ]�.Z anZ]�.�iwxU � UnVOZ�anZ'ohmdanZ u �EUWVOt�U 1i�ianuvri| UWViZ riZ'UX��mdaX� \'anZ]t�UWuvm*r � � { �
1;mKZ]�.r$z U-VOt7�dZ[t*rK�~}ianZ'ohZ�anZ�r�\'Z[t*_�md�;U6rim�1iZ[wvuvr'�;�	�Ku U-\ VOm md�nZ]�6\�mdririZ]\'UnuvmdrO��m*rOwx�~�O�nuxrO|
UWViZ 1iuv�5UWanuv_i�iUnuvmdr oh�irO\'Unuvmdr�t*r41 uxU�1imKZ��.r$z UE\]t�anZ t�_�md�;U UWViZ rOm!1;Z q l }Owvtd\'Z]^~Z�rKU�p
8-Viu ��_�Z�VOt���uvmda�\]t�r�|duv�dZ)tN��t*anaWt*rdU.��m*rYt0\'mdananZ]\ U�riZ'U���mdaX� \'anZ�t�Unuvmdr�_i�;U�uxr�UWanm�1i�O\'Z
t`UWaWt�1;ZBY/m �Yohm*a�}�Z�a.o mdan^0t*r�\'Z�5

Y�� Z�V�t��dZ�UWm`\'anZ�t7UWZ[t*r�td�6\'mdViZ�anZ]rKU�td��}�m �n�.uv_iwvZ[�W\�t*wvZzY o anZ]Z�riZ'UX�6m*aX��anZ]�.}�Z]\'Unuvri|
UnVOZ }Oanmd_Ot*_iuvwxuxUn� 1;u �5UWanux_O�;UWuxmdr }ianm*�KuH1iZ31E_K�0UnVOZ ���.Z�a]p

� � �P> �

Y�� ZEVOt��dZ�UWm md};UWux^~uvs�Z,1!UWVOZE}�Z�a.o mdan^0t*rO\�Z m*o�UWViZ ohaWt*^~ZB�-mdaX� UWan�KuxrO| Unm 1;u �uY
Unanuv_i�iUnZ�UWViZ0rim'1;Z]�)}�t��KuxrO|�t�UnUnZ]rKUnuvmdr m*r }�t*aWt�wvwvZ�w�\'md^~}O�;U t7UWuvmdr �m�-Z���t�r U UWm
|dt�UWViZ]a�t*wxw$UWViZ)rim�1iZ]��t*anm*�Or41 t*r�V;�i_Emdr�t0�.uvri|dwvZ wvm;\]t*w�}ianm;\�Z]�n�nm*a �'p

bJ.



�6�`rim+� �2VOt��*ZP1;Z]\�uH1iZ31�UWm ^0t�uvr�U t*uxr�UWViZ��W\�t*wxZBY o anZ]Z�}ianmd}�Z�a.UWuxZ��	����u UWVimd�;U�uv^~}iwvZ�^~Z�r�U
t*r;����uvr41 m*o�}OanZ'o Z]anZ�rKUWu t�wG}�mdwxu \'� mdr wxuvr'�;�)\'anZ]t�UWuxmdr#�$VimJ��Z��dZ]a[� z ^�Zz�it�^~uvriuvri| �nmd^~Z
u21;Z]td�-UWVOt�U�^0t���anZ31;��\'Z UnVOuv��}Oanm*_OwxZ]^�p

b�T



��� � � � � � � ��� � � � ��������� � � ��� � � 
 � � � �
��m+� u U�z � UWux^~Z-UWm U t*wH��t*_�md�iU�}�Z�a.ohm*aW^0t�r�\'Z�t*r41�UWViZ]r$pvpxp wvZ'U�z ���5U t*a.U ��u UWV~_�Z�rO\ VO^0t*aX�K��p
{ �OaW�5U uvrKUWZ�anZ]�.Unuvri|0UWZ]�5U anZ�| t*aL1i��UWViZgriZ�U���m*aX�Y\'anZ�t7UWuvmdr#��VOt7��uvri|�1;Z	�OriZ,1 t�riZ'UX��mdaX�
�.�KrO\ VOanm*rOuxs�t�UnuvmdrEt*wv|dm*anuxUWVi^ t~\]t�anZ�o �iw1t�r�t�wv�;�.u ��uv��uvrEohtd\ U�rOZ]\'Z��n�nt*an� p
8-ViZ6�.uv^`�Owvt�UWuvm*r _�Z]rO\ Vi^0t*aX�[UnV�t7UGV�t*�1Unm[_�Z 1imdriZ�u �
t*uv^~Z31 Unm�^~Z]td�n�ianZ�UWViZ�|*mKm!1;rOZ]�n�
m*o�UWVOZ �.�KrO\ VianmdrOuxs�t7UWuvmdr t*wx|dmdanuxUWVi^���ViZ]r �dt*an�KuxrO|�UWViZ r;�i^`_OZ]a�m*o�rOm�1;Z���t*r41!UWViZ
r;�i^g_�Z�a-m*o2wvmK\�t*w$}OanmK\'Z��n�.mda]p
8-Viu � ��aW�5U-|daWt*}iV�anZ]}ianZ]�.Z]r�UW��UnVOZ�_�Z�VOt��Kuxmda�m*o�UWViZ t*wx|dmdanuxUnVO^ ��t*an�Kuvri| UnVOZ�r;�O^ _�Z�a�m*o
rim!1;Z]�B5

 0

 20

 40

 60

 80

 100

 120

 140

 160

 1000  2000  3000  4000  5000  6000  7000  8000  9000  10000

T
im

e 
[s

]

Number of nodes

[[ Network creation time ]]
Chimera (Quad Intel Xeon MP CPU 1.50GHz, 1 GB Ram)

Caos (Dual Intel Xeon CPU 2.80GHz, 3 GB Ram)
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[[ Network creation time ]]
Chimera (Quad Intel Xeon MP CPU 1.50GHz, 1GB Ram)

Caos (Dual Intel Xeon CPU 2.80GHz, 3 GB Ram)
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6500 nodes
8500 nodes
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[[ Performance for 10 simulation units ]]
Chimera (Quad Intel Xeon MP CPU 1.50GHz, 1 GB Ram)

Caos (Dual Intel Xeon CPU 2.80GHz, 3 GB Ram)

1 LP 
2 LPs
4 LPs
6 LPs
8 LPs
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[[ Performance for 10 simulation units ]]
Chimera (Quad Intel Xeon MP CPU 1.50GHz, 1 GB Ram)

Caos (Dual Intel Xeon CPU 2.80GHz, 3 GB Ram)

 500 nodes
2500 nodes
3500 nodes
4500 nodes
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[[ Network creation time ]]
Chimera (Quad Intel Xeon MP CPU 1.50GHz, 1 GB Ram)

Caos (Dual Intel Xeon CPU 2.80GHz, 3 GB Ram)
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[[ Performance for 10 simulation units ]]
Chimera (Quad Intel Xeon MP CPU 1.50GHz, 1 GB Ram)

Caos (Dual Intel Xeon CPU 2.80GHz, 3 GB Ram)
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range = [ 0, 100 ]  mean = 5.0
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Gaussian generator test with 1,000,000 of numbers
range [ 0, 50 ]  mean = 5.0
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Poisson generator test with 1,000,000 of numbers
range [ 0, 10 ]  mean = 5.0

distribution
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Poisson generator test with 1,000,000 of numbers
range [ 0, 100 ]  mean = 5.0

distribution
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Poisson generator test with 1,000,000 of numbers
range [ 0, 100 ]  mean = 5.0

CORRECTED

distribution
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