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ZYc>ZtACEn[>k���kX[\D c.ZtAC['FeE2_�ZYc>ZtACEn`b_C`�Of`�cdh�FWOtc�OXE\�'OfACE2_�OXACEIOf`bD.`b_C�.[\k�q$[��oE2kocd_7cdhbTUFf`�F�D�cd`b_ChbT�pVE�OXE2Z�OXF�ZYc>ZtACE
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D#c&T.FWOX`�hbhag$E6[>gaFeE2kf|>E2p
[\_ Ff]Cq$EYktFfZ2cdh�cdk�qCkX[VZ�EGFfFf[\ktF#cd_ap Z2cd_ g$E;]aFfE2p£��[\k�D#[\]C_'Of`b_C� c\_ c�OeOtc\Zt 9�LK!E+�K`�hbhMFfAC[�� OfAacdO�OfAaE2FfE
Of`bD#`�_a��ZtAacdktc\Z�OfE2kf`�FWOX`bZ2FKpVEYq$EY_7p�[\_�OfAaE��KAC[\hbE�D#`�Z�kX[d��cdktZtAC`�OXE2Z�Of]CkXEI[\�
OfACE�qCkf[VZYE2FXFe[>k2��@�AaE�EBI�Z�`bEY_7Z�T�[d�
OfAaE.cdOeOXc>Zt ;cd_ap�OfACE#q$[>Ff`�OX`�[>_aFn[\�lOfAaE.`b_U|\[>h�|>E2p� \E2T�gC`�OXFIOfACE2_!|�c\kfT��K`�OfA;OXACE#qCkX[UZYE2FXFe[>k2�aOfACE�ZY[\D#qC`bh�E2k
cd_7p�OfAaE�`bD#qCh�E2D#EY_'OXcdOf`b[\_��s@�AC`�F�FWOX]apVT�qac\keOX`bc\h�hbT�Z�h�cdkX` (aEGFIFf[\D#E�[\gaFfEYkX|�c�Of`b[\_7F6kXEYq$[\kfOfE2p;g'T;¢�E2kf_aFeOfE2`�_NM
Ff[\D#E^[\�,OfACE. \E2T�ga`�OtFI�KAa`bZtA�cdkXE�kfEGZ�[�|>EYkXE2p�`�_+OfACE#Ff`�D�]ChbcdOf`b[\_aFIqCkXE2FfEY_'OfEGp�`b_ ( y�)4�9EGFeq$E2ZY`bc\h�hbT�OfACE.D#[>FeO
Ff`��>_C` ($ZYcd_'O
gC`�OXF,[\�7E2c>ZtA� >EYTsgUT'OfE>�>cdkXE�pVE2pV]7Z�E2p���kX[\DuOXACEKcd_ac\h�TVFf`bF�[\�$ZYc>ZtACE�D#`bFXFeEGFY��@�ACE2FfEKZYc>ZtACE�D.`�FXFeEGF
cdkXEsD�cd`b_ChbT�pC]CEsOf[�OfACE�FeTVFeOfEYD Z2cdhbhbF6c\_ap�OX[�Fe[>D#E^cdkXkXc&T�D#c\_C`bqC]Ch�c�Of`b[\_7F6�KAC`�ZtA;cdkXE�q$EYkf��[\kXD.EGp�g7EY��[\kXE
E2c>ZtA+E2_aZ�kXTUqVOf`b[\_��.@�ACEYkXE���[>kfE>��Z�[\_'OXkXc\kfT�Of[��KAacdOM��c\FM[>kf`b�\`b_acdhbhbT�g$EYhb`bEY|\EGp���OXACE#q7E2ke��[>kfD�cd_7Z�E.kfE2q7[>keOXE2p
`b_ ( y�)UZ2cd_s[>_Ch�T�g$Eoc>ZtAC`�E2|\EGp�`��VOXACE�Z2c\ZtACE�`�_C`�Of`�cdhUFeOXc�OXE�`�F�E2D.qCOWT\�OK ACEY_sOXACE�ZYc\ZtAaEl`bF~`�_a`�OX`bc\h�hbT�h�['c\pVEGps�K`�OXA
OfAaE�hb[U[\ U]Cq^OXcdgah�EGFY��D#[>FeO,[d�COXACE2FfEKZYc>ZtACE�D#`�FfFfE2F
pV[�_C[\O�[VZYZY]Ck,cd_UTUD#[\kXE\�~¤n[��oE2|\EYkG�&�oE�qCkXE2FfEY_'O,cn|�cdkX`�cd_'O
[d�6¢�EYkX_aFeOfE2`�_$� F^cdOeOtc\Zt +�KAa`bZtA c\qCqChb`�EGF�`b_�OfAC`�F^Z2c\FfE�cd_ap �KAC`bZtA�E2_acdgah�EGF�Of[;kXE2ZY[�|\E2k�Fe[>D.E�`�_V��[>kfD�cdOf`b[\_
[\_�OfAaEs[dOfAaEYkK \E2T�gC`�OXF2�l@�AC`bF6`�_V��[>kfD�cdOf`b[\_�ZY[\D#E2F���kX[\D Feq$E2ZY` (7ZM��EGc�OX]CkfEGF�[d��OfACEsD#`�Z�kX[d��cdktZtAC`�OXE2Z�Of]CkXE2F�[d�
Ff[\D#E�qCkf[VZYE2FXFe[>kXF2�

±~± Ï�PCÆÇÉÇÉGÄ



H � ������
�� �����N�� � ��	����
��� ���������

@�AC`�F6qac\q7E2kn`�Fn[>kf�'cd_C`b�YEGp�c\F���[>h�hb[��6FY�'K�E
(7kXFeOMpVEGFfZYkf`bg$EsOfACE�g7E2Aac&|U`�[>]Ck6[\�,OfACE.ZYc\ZtAaE�D#EYD#[\kXT�c\_ap
��EMFfAC[�� AC[�� `�O6c �9E2Z�OXF�D#EYD#[>kfT�c>ZYZ�EGFfFfE2F2�,PUE2Z�Of`b[\_  ^`b_U|\E2FeOf`b�>cdOfEGFoc\h�h9qCkXEY|U`b[\]aF���[\kX .kXEYh�c�OXE2p�Of[�ZYc>ZtACE
c�OfOXc>Zt UFn`�_7Z�hb]apV`b_C��g$[dOXA�Of`bD#`�_a��cdOeOXc>Zt VFncd_7p;Fe`bD#qChbE�q$[��oE2kIc\_acdhbTVFeEGFY� K�E.qCkf[>q7['FeE�c�Z�h�c\FXFf` (7Z2c�OX`�[>_�[d�
ZYc>ZtACE�c�OeOtc\Zt VF�c\ZYZY[\ktpV`b_C��OX[^OXACEsZYc\ZtAaEnE �9E2Z�OXF�OXACEYT�EY¡VqCh�[>`�OG�,z6D#[\_C�#cdhbh$OfAC['FeE�c�OfOXc>Zt UF2�UkfE2D#[dOfEIOf`bD#`�_a�
c�OfOXc>Zt UF^cdkXE�qacdkfOf`�Z�]ahbc\kfhbT+`bD#q7[>keOtcd_'O���[\k.Z�kXTUqVOf[>�\ktcdqCAC`�Z#qCkX[VpV]aZÇOtF^c\_ap���E�pV`�FfZY]aFfF�OfACE�q7['FfFf`bgC`�hb`�OWT+OX[
D#[\]C_'O�Fe]7ZtA£c\_ c�OfOXc>Zt �c\�>c\`�_aFeO�FeEGZ�kXE�O� >EYT c\h��>[\kX`�OXACD�FY� @�ACE2_���PVE2ZÇOX`�[>_ H�gCkX`�E �aT�kXE2ZYc\h�h�F�AC[�� z6¥�P
`�Fn]aFf]ac\h�hbT�`bD#qChbEYD#EY_'OfEGp;gUT�h�[U[> ']aq�OXcdgah�EGFY��PUE2Z�Of`b[\_!w#`b_U|\EGFWOX`��'c�OfEGFKOXACE^`b_��a]CE2_aZ�E�[d�,OXACE.Z2c\ZtACE^`�_C`�Of`�cdh
FeOXc�OXE�c\_ap�[\�COfAaE�D#`�Z�kX[d��cdktZtAC`�OfE2Z�Of]CkXE,[\_^OfACEKZ2c\ZtACE�Of`bD.`b_C��c�OfOXc\Zt �pCE2FXZ�kX`�g$E2psgUT�¢�EYkX_aFeOfE2`�_��
z |&c\kf`�cd_'O�[d�
¢�EYkX_aFeOfEY`b_$� F~zn¥oP�OX`�D#`b_C�McdOeOtc\Zt M`bF~OfACE2_^qCkXE2FfEY_'OXE2p�`b_�PUE2Z�Of`b[\_^�a���KAC`�ZtA�kfE2h�`bE2F~[\_^cIpV`��$E2kfE2_>O
c\FXFe]aD.qCOf`b[\_
[\_!OfAaE�ZYc\ZtAaE.`b_C`�Of`�cdhlFeOXcdOfE\� ;�_�|U`�E2� [\�oOXACE�[\gVOtcd`b_CE2p!kXE2Ff]Ch�OtF�[\_!OfACE�E �$EGZÇOX`�|>EY_CEGFfFM[d��OfAaE�c�OeOtc\Zt 9����E
Z�[>_aZ�hb]apVE�OfAacdOI`�OMpVE2q7E2_apCFI[\_�OfAaE^�KAC[>h�E�D#`�Z�kX[d��cdktZtAC`�OfE2Z�Of]CkXE�[d�,OXACE^qCkX[VZ�EGFfFf[\kG�-K�E
(7_acdhbh�T�FfAC[�� OfAacdO
Ff[\D#EsZ�h�c\FXFe`�ZYc\h9ZY[\]C_'OXEYkXD.EGc\Ff]CkXE2FoEY_ac\gCh�EMOX[#OfAU��c\keO�OXAC[>FfEsZYc\ZtAaEnOX`�D#`b_C��c�OfOXc\Zt VF2�

� � �	����o	 � � ����
��� � � � � ���

PU`b_aZ�E.OXACE��>c\q+g$E�OW��EYEY_!OfAaE�hbcdOfEY_7Z�T;[\�oD#EYD#[\kXT;cd_7p;OXACE�Feq$EYEGp+[\�oqCkX[VZ�EGFfFf[\ktFn`�FsFeOf`bh�hl`b_aZYkfEGc\Ff`�_C� ( � )4�
OfAaE�gC]aFsgac\_apV�K`�pUOfA c\_ap+OfACE�c>ZYZYE2FXFMFfq$EYE2p!OX[�OfACE�D�cd`b_�D#EYD#[\kXT;Aac&|>E.g$E2ZY[\D#E#OfAaE�h�`bD#`�OX`�_C���·c>ZÇOX[\ktF
`b_�OfACE�[�|>EYktcdhbh�qCkX[UZYE2FXFe[>k�OfACkX[\]a�\ACqC]CO2��@�AC`bFng7[\OeOXh�E2_CE2Zt �`bFn[�|\EYktZ�[>D#EIgUT�ZYc\ZtAaEsD.E2D#[\kXT\��z ZYc>ZtACEs`bFnc
FfD#c\h�h9qC`bE2ZYE�[d�~AC`b�\A�Ffq7E2E2p�D#E2D.[>kfT>�=;OKc\`�D�F�c�O� \E2EYqC`b_C��OfACE^Hoj + c>Foga]aFeT�c\Foq7['FfFf`�gah�E�gUT�D#`�_C`bD#`��2`�_a�
OfAaE�h�['c\p��dFWOX[\kXEIh�c�OXEY_aZYT�OX[#OfACE^D#c\`�_�D#E2D.[>kfT>�oL�[VpVE2kf_�qCkX[VZ�EGFfFf[\ktF�Aac&|\E�OW��[�h�E2|\E2hbF�[\�
[>_V��ZtAC`�q�Z2c\ZtACE>�
kXE2Ffq7EGZÇOf`b|\E2h�T Z2cdhbh�EGp ��y�cd_ap ��}C� ¥�c>ZtA [\�nOXACEYD D#c&T g7E�pVEGpV`bZ2c�OXE2p Of[�c�Feq$E2ZY`bc\hKqC]CkXq7['FeE #·pac�OXc�[>k
`b_aFWOXkf]7ZÇOf`b[\_7F�%��ngC]VO�`b_ OXACE�Ff[d��ZYc\h�hbE2p ¤ncdkX��cdktp cdktZtAC`�OXE2Z�Of]CkXE�OfAaE ��y!Z2c\ZtACE!`bF�]aFf]acdhbhbT FfqChb`�O�`b_'Of[ c\_
`b_aFWOXkf]7ZÇOf`b[\_�ZYc\ZtAaEncd_ap�c�pCc�Otc�ZYc>ZtACE\�
@�ACE ��}sZ2c\ZtACEnZ2cd_�Aa[\h�p#g7[\OfA�`b_aFeOfkX]aZÇOX`�[>_aF�c\_ap�pCcdOXc��>`�Oo`�F�h�cdkX�\E2k
gC]VOnFfhb[��oE2koOXAacd_�OXACE �ly�ZYc>ZtACE\�

z ZYc\ZtAaE!`�F�pV`�|U`�pVE2p `�_'OX[ gChb[VZt VF@#·[\k�hb`�_CEGF�%�[d� (C¡VE2p Fe`b�YE	�sOWTUqC`bZ2cdh�gChb[VZt  Fe`b�YEGF�c\kfE  >}C�I��H7��yG}\x
gUT'OfE2F2� ;O�`�F���[\kfOfA�_C[\Of`�Z�`b_C��OfA7c�O�OXACE�OfAaE �ly�cd_ap ��}�ZYc\ZtAaE2FsD�c&T+A7c&|\E�pV`��$E2kfE2_'O�gChb[VZt !Ff`��2E2F2��@�AaE
ZYc>ZtACE�c\FXFf[UZY`bcdOf`b|U`�OWT�pVE�OXEYkXD.`b_CEGF�AC[�� OfACE�D�cd`b_�D.E2D#[\kXT+gChb[VZt UF�D#c\q `b_>OX[;ZYc>ZtACE�gChb[VZt UF0M�c\_������c&T
c\FXFf[UZY`bcdOf`b|\EsZYc>ZtACE�`bFIpV`b|'`�pVEGp�`�_'Of[�FfE�OtF6[\���NgCh�[VZt VF2�ozuD�cd`b_�D#EYD#[\kXT�gah�[VZt �Z2cd_�OfAaEY_�g$E�D�cdqCq$E2p�OX[
cd_UT�gCh�[VZt .[d��cs�>`�|>EY_�FeEYO2�,@�ACE6gah�[VZt #FeE2h�EGZÇOf`b[\_#�K`�OfAC`b_�c�FfE�Oo`bF�q7E2ke��[>kfD#E2p#gUT.cskfE2qCh�c\Z�E2D#EY_'O�cdhb�\[>kf`�OfACD
hb`� >E ��r + ( � )� ,C[>kK`�_7FWOtcd_aZYE\��,�`b�\]CkXE�y�pCE2FXZ�kX`�g$E2FKc�Hd���c&T#c>FfFf[VZ�`�c�OX`�|>EMZ2c\ZtACE>�

Address Tag 1

Word[0−3]

Word[0−3]

Word[0−3]

Word[0−3]Address Tag 2

Address Tag 3

4 S
ets

Block 3

Block 0

Block 1

Block 2

Address Tag 0

,�`b�\]CkXE#y�M=Hd���c&T�c\FXFe[VZ�`�c�OX`�|>EIZ2c\ZtACE�D#EYD#[\kXT

z6_�`b_aZY[\D#`�_a�^c\pCpCkfEGFfF
OX[sOfAaEIZYc>ZtACE6`�F�FfqChb`�O�`b_'Of[^OfACkXEYE6q7cdkfOXF #�,�`b�\]akfEI}�%�M
c�FfE�Oo_U]CD�g7E2k2�'cd_�c>pCpVkXE2FXF
OXc\�.c\_ap�c^gChb[VZt �[ ��FfE�O2�,@�[�pVE�OXEYkXD.`b_CEM�KACE�OXACEYk�OXACEsc\Z2Z�E2FXFfE2p�pac�OXc�`�FKFWOX[\kXE2p�`b_�OfACEsZYc>ZtACE\�U`�OXFKc>pCpVkXE2FXF
OXc\��`bFsZY[\D#qacdkXE2p+�K`�OXA+OXACE�c\papVkfEGFfFIOtcd��[d�oEGc\ZtA�gChb[UZt +`�_!OfACE�FfE�OG� ;�_�OXACE.��[\hbh�[��K`b_C�a����E�Z�[>_aFe`�pVE2k�c\_
���4��c&T�c\FXFe[VZ�`�c�OX`�|>EIZ2c\ZtACEM[d������gUT'OfEGFY�VpV`b|U`bpCE2p�`�_'Of[#gChb[VZt VFY�UE2c>ZtA�[\���� �gUT>OXE2F2�=;�_�OXAC`bFKZ2c\FfE\�'OfAaE�Ff`b�YEM[d�
OfAaEsgCh�[VZt �[-�9FfE�OK`�F"!$#&%�')(�6*�+ 
:-,�gC`�OtF6cd_7p�OXACE�Fe`b�YE�[\��OXACE�FeEYOK_']aD^g$EYkK`�F"!$#&%�')(�6/.10.124365 :7,'�

@�ACE�Z2c\ZtACE�qac\kXc\D.EYOfE2kXF�c �9E2Z�OKOfACEsEY¡VE2Z�]COf`b[\_�Of`bD#Es[d�,cd_�cdhb�\[>kf`�OfACD OXAac�O6]7FeEGF6c�pCc�Otc#cdkXkXc&T�[\��Ff`��2E
8 Z�[\D#q$[>FfE2p![d��EYhbEYD#EY_'OtF�[d�KFe`b�YE9��:.c\FM��[\hbhb[��6FY��@�ACE�cdkXktc&T�`bF�D�cdqaq7EGp!`b_'Of[�OXACE�ZYc>ZtACE.c>ZYZY[\ktpV`�_a��OX[
`�OXFMcdhb`��>_CD#EY_'OMc\_ap�Of[�OfACE.Fe`b�YE;��:�[d�l`�OXFIEYhbEYD#EY_'OtFY��@�ACE�c\h�`b�\_aD.E2_'On[d��c�pCc�Otc�ZYc\_�g7E#Z�[>_aFf`bpVE2kfEGp�c\FIc
Z�[>_aFeOfktcd`b_>O6[>_�`�OtFIc>pCpVkXE2FXF�Mo[\_�D#[>FeOIc\kXZtAC`�OfEGZÇOX]CkfEGF�OfAaE^c\pCpCkfEGFfFK[\��c�pCc�Otc�`�Fnc�D�]Ch�OX`�qah�E�[d�
OfACE.Fe`b�YE^[d�
OfAaEMc>pCpVkXE2FXFeEGp�pCc�OtcC�,@�ACEIc\kfktc&T^`�F�pV`�|U`�pVE2p�`�_'OX[<! 8�= �  ,MgChb[UZt VF�cd_ap�E2c\ZtA�gCh�[VZt �ZYc\_�AC[>hbp�cdOoD#[>FeO9! .12.1> ,EYhbEYD#E2_>OtFY��@�ACE2_��a�KACE2_;cd_�EYhbEYD#E2_>OI[d�
OfACE�cdkXkXc&T�`�Fnc>ZYZ�EGFfFfE2p��UOfACE�kXEYh�c�OX`�|>E�c\pCpCkfEGFfFf`�_a�#Z2cd_�g$E^FeE2EY_;c>F
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0x48BCFF

Test

Set 1

,�`b�\]CkXE�} M,zKpCpVkXE2FXFf`�_C�#`b_�c�Z2c\ZtACEMD#EYD#[\kXT

c�gChb[UZt !FeE2h�EGZÇOf`b[\_�cd_7p!c\_![-�9FfE�Os`b_>OX[�OfACE#gChb[VZt 9�#@�AaE�gCh�[VZt ;[-�9FfE�OskXE2i']C`bkfEGF !$#&%�' ( 6 . 2. > :7,�ga`�OtFscd_ap!OfAaEgChb[VZt �FeE2h�EGZÇOX`�[>_ ! # %	'	(�6 �.12 :-,Y�gC`�OtFY�L;c\_'T�[\OfACE2k�D.E2D#[\kXT�qacdktcdD#E�OXEYktFoZ2cd_�c �9E2ZÇO�OXACEsg7E2Aac&|U`�[>]Ck�[d�~OXACE�E�¡VE2ZY]VOf`b[\_�Ff]aZtA�c>F�Z2c\ZtACEM�KkX`�OXE
q$[\hb`bZY`�EGFY�U@ �~¢M�Y�2�Y�
L�[\kXEY[�|>EYk
D#[VpVEYkX_�qCkX[UZYE2FXFe[>kXF���EGc�OX]CkfEn|\EYkXT�ZY[\D#qChbE�¡#`�_'OXEYktc\ZÇOX`�[>_aF
g$E�OW��EYEY_�`�_aFeOfkX]aZ��
Of`b[\_7FY� @�AaE;D#`bZYkf['FfZY[\qC`�Z�E�¡VE2ZY]VOf`b[\_ OX`�D#E�[d��cd_UT FeEGi']CEY_aZYE;[d�s`b_aFeOfkX]aZÇOX`�[>_aF�c\hbFf[ pVE2q7E2_apCF�[\_ OfAaE2FfE
`b_>OXEYktc\Z�Of`b[\_aF2�>,C]CkfOfACE2k6pVE�Otcd`bhbF�[>_�D#E2D.[>kfT�AC`�E2kXc\kXZtAUT�Z2cd_�g7E���[>]C_ap�`�_ ( � ��yG�1)4�

� � ���!���
�K��� ��� � �K	 ��� ����
��������������	 ����S�����K�Ç�  � � �Y���o	��� �Y�t���

K ACE2_ cd_�EYhbEYD#E2_>O�`b_ c;pCcdOXc�c\kfktc&T�`bF�c\Z2Z�E2FXFfE2p��~OW�o[;Ff`�OX]ac�OX`�[>_aFsD�c&T+[VZ2Z�]CkG�F;�KOXAC`bF^EYhbEYD#EY_'O�hb`�EGF�`b_
OfAaE^ZYc>ZtACE�D.E2D#[\kXT\�VOXACE^c\Z2Z�EGFfFK`�F6Z2cdhbh�EGp�c#Aa`�O+�7[\OfACE2kf�K`�FeEMOXACE�gChb[VZt �Aac>F�Of[�g$E�hb[>c\pCE2p���kf[>D OXACE�D�cd`b_
D#EYD#[\kXT\�UOXAC`�FnFf`�OX]ac�OX`�[>_�`�FKkXE���EYkXkXE2p�c\FKc#D#`bFXF2�l@�ACEsq7[���EYk6ZY[\_aFf]CD#qVOX`�[>_�c\_ap�Of`bD.`b_C��[\�
c#pVE2|U`bZYEsD#c&T
AC`b�\AChbT�|�cdkXT�pVE2q7E2_apV`b_C��[\_�OfACE�D#EYD#[\kXTshbEY|\E2h # �lyKZ2c\ZtACE>� ��}MZYc>ZtACE\��D�cd`b_.D.E2D#[\kXT %~�KACE2kfE�OfAaE�D#E2D.[>kfT
c\Z2Z�EGFfFfE2Flc\kfEKq$EYkf��[\kXD#E2p��
@�AC`�FlD#E2c\_aF,OXAac�Oo�KACEY_#OX`�D#`b_C��c�FfE2i']CE2_aZ�EK[\��D.E2D#[\kXT.c>ZYZ�EGFfFfE2F2��OXACE6_U]CD^g$EYk
[d�,c\Z2Z�EGFfF�AC`�OXF6Z2cd_�g7E�Ff]aZ2Z�E2FXFe��]Ch�hbT�pVEYOfEGZÇOfEGp��

JI]Ckf`b_C�.OfAaEsE�¡VE2ZY]VOf`b[\_��V��EsZYc\_�pV`�FeOf`b_C�\]C`�FfA�OXACkXEYEM�·cdD#`bh�`bE2FK[\��Z2c\ZtACE�D#`bFXFfE2FKc\Z2Z�[>kXpV`b_C��Of[ ( y2�1)�M


 Z�[\h�p�FWOtcdkfO�D#`�FfFfE2F2�V�KAC`�ZtA�c\kf`�FfEI��[>k�OfACE (7kXFeOKkfEY��EYkXEY_aZYEIOX[�c.pac�OXc��


 ZYcdq7c\Z�`�OWT�D#`bFXFfE2F2�V�KAC`bZtA�[VZYZY]CkK`���OfAaE�Fe`b�YEs[\�~OfAaE�pCc�Otc.c\kfktc&T#E�¡CZ�E2E2pCF�OXACE�Ff`��2EM[\��OXACE�ZYc>ZtACE��


 Z�[\_!�a`bZ�O�D#`�FfFfE2F2�6�KAC`�ZtA D�c&T£AacdqCq$EY_ [\_ChbT `��.c\ZYZYE2FXFeEGF�Z2cd_ qCkX[�|\[> \E�OXACE!E2|U`bZ�Of`b[\_ [\�^kfEGZ�E2_>OXh�T
c\ZYZYE2FXFeEGp�pCcdOXca�

;�_ OXACE�kfEGFWO.[d�IOfACE�qacdq$EYkG�l��E��K`bhbhK[\_ChbT Z�[>_aFe`�pVE2k.ZY[\h�p FeOXcdkfO#[\k#Z�[\_!�a`bZ�O.D#`�FfFfE2F2� @�AC`�F#ZtAC[\`�Z�E�`bF
D#[dOX`�|�c�OXE2p g'T�OXACE��·c>ZÇO�OfAacdO#FfTUD.D#EYOfkX`bZ�EY_aZYkfTUqVOX`�[>_ cdhb�\[>kf`�OfACD�F�cdkXE�pVEGFe`b�\_CEGp�Of[�c\ZtAC`bEY|>E�c;kXEYh�c�OX`�|>E
AC`b�\A+Ffq$EYE2p��n@�ACEYkXE���[>kfE>�7c\h�h�[\q$EYktc�OX`�[>_aFKD^]7FWOMg7E�`�D#qChbEYD#EY_'OXE2p�gUT�h�[U[> ']aq�OXcdgah�EGF6�KAC['FeEsOX[dOtcdh
Fe`b�YE^pC[
_C[\O6E�¡CZ�E2E2p�OfACE�Z2c\ZtACE�ZYc\qac\ZY`�OWT>�

+6_7pVEYkKOXACEsqCkXEY|U`b[\]aFKc>FfFf]CD#qVOf`b[\_~�UOfACE�g$EYA7c&|'`b[\]ak�[\��OXACE^Z2c\ZtACE�D#EYD#[\kXT�pV]akf`b_C��cd_�EY_7Z�kXT'qCOf`b[\_ #�[>k
pVEGZ�kXT'qCOf`b[\_ %
pVE2q7E2_apCF,g$[dOXA�[\_.OfAaE6ZYc\ZtAaEK`�_C`�Of`�cdh7FWOtc�OfE6c\_ap.[\_.OfAaEnFeEGi']CEY_aZYE�[d�9D.E2D#[\kXT�c\Z2Z�EGFfFfE2F��KAC`�ZtA
cdkXE�q7E2ke��[>kfD#EGp��,@�ACE�c\FXFe]aD.qCOf`b[\_aF�D�c\pCEMgUT�OXACE�c�OfOXc>Zt \EYk�[>_�OXACE�ZYc>ZtACEM`�_C`�Of`�cdh�FWOtc�OfEsD�c&T�Aa`��>ACh�T�|&c\kfT
c\Z2Z�[>kXpV`b_C��Of[�OfACE.OtcdkX�\E�OXE2p!Z�kXT'qCOf[\�>kXc\qCAC`�Z^pVE2|U`bZYE\�.PV`�_aZYE.OfACE2T+FWOXkf[>_C�\hbT�Z�[>_apV`�Of`b[\_!OfACE#qCktc\Z�Of`�ZYcdga`�hb`�OWT
[d��OfACE�cdOeOtc\Zt 9�U�oEsZtAC[U[>FfE6OX[�Z�h�c\FXFe`���T�ZYc>ZtACE�c�OeOtc\Zt VF�c\Z2Z�[\ktpV`b_C��OX[.OfACEsZ�[>kfkXE2Ffq$[\_apV`b_C�.kfEGi']C`�kXEYD#E2_>OtF�[>_
OfAaEs`�_C`�Of`�cdh�FWOtc�OfE�[\��OXACE�ZYc>ZtACE�M


����� ��� ��� ����� �C 	����������� ��	���� �������
�1	�� M�OfACEGFeE�cdOeOXc>Zt VFIkXE2i']C`bkXE�OXAac�O�_a[�OtcdgChbE#`�_U|>[\hb|\E2p+`�_�OXACE�EY_V�
Z�kXT'qCOf`b[\_;cdhb�\[>kf`�OfAaD g$E.ZY[\_'OXc\`�_aE2p�`b_;OfAaE.Z2c\ZtACE�g$E���[>kfE.cd_UT�[\gaFfEYkX|�c�Of`b[\_~�I@�AC`�FIZYhbc>FfFn[d��cdOeOXc>Zt VF
`bF�D�cd`b_ChbT�gac>FeEGp�[>_�OXACEs[\g7FeE2kf|�c�OX`�[>_�[\��Z�[>hbp�FeOXcdkfOKD#`bFXFeEGFY�

±~± Ï�PCÆÇÉÇÉGÄ



� � ������
�� �����N�� � ��	����
��� ���������


�� �������
� ��� ����� �C=	��������� ��� ����� �C � �*�� � ��� �� �������	���M�`�_!OfAaE2FfE.cdOeOXc>Zt VFnOXACE�c\pV|>EYktFfc\kfT�D^]7FWOsg$E#c\gChbE^OX[
OfkX`��>�\EYkMOXACE�ZYc>ZtACE#`�_'Of[�c� U_C[��K_�FWOtc�OfE�g$E���[>kfE.OXACE�EY_aZYkfTUqVOX`�[>_���@�AC`�FsD#E2c\_aFMOfAacdOsOfACE�cdOeOtc\Zt \E2k
�K`�hbh��\E2_CEYktc�OXE�c#ZtAC['FeE2_�_U]CD�g7E2k6[d�
Z�[\h�p�FWOtcdkfO�D#`�FfFfE2F2�


 � �*������$������� � �C>	������� �  � �B� ��� �� �
�������
�B�*� � ���� �������	���M�OfAaE�ZYc\ZtAaE.c\h�kXE2c>pVT�AC[\h�pCFsc\h�h
OXACE.OXcdgah�EGF�`�_V�
|\[\hb|\EGp�`b_�OfACEsE2_aZ�kXTUqVOf`b[\_�cdhb�\[\kX`�OfACD��

¤6[�� OXACEYkXEsOfAakfE2E�AUT'q$[dOXACE2Ff`�F6kXE2cdhb`�FWOX`bZ2cdhbh�T�cdqCqChbT�Of[�pC` �9EYkXEY_'O6OWTUq$E2FI[d�lZ�kXTUqVOf[>�\ktcdqCAC`�ZspVE2|'`�Z�EGF6�K`bh�h
g$E�pV`bFXZ�]7FfFfE2p�`�_�OXACEs_CE�¡UOnFfE2Z�Of`b[\_aF2�

,C[>k�c��>`�|>EY_�`b_C`�Of`�cdh�FWOtc�OfE>��OfACE�FeEGi>]aEY_aZYE�[d�6D#EYD#[>kfT�c\ZYZYE2FXFeEGFsq$EYkf��[\kXD.EGp pV]CkX`b_C��OfAaE�EY_7Z�kXT'qCOf`b[\_
ZYc\_�g$Es[\g7FeE2kf|>E2p�gUT�OX`�D#`b_C��cd_ac\h�TVFf`bF�[>k�gUT�q$[���EYk6cd_7cdhbTUFf`�F�c>F�Fe]C�>�\EGFWOXE2p�`b_ ( y>y�)�l@�ACE�q7[���EYkKcd_7cdhbTUFf`�F
cdhbhb[��6FsOfAaE�c�OfOXc>Zt \EYk�Of[+[>gaFfEYkX|\E#OfAaE�EY_7Z�kXT'qCOf`b[\_ c\Z2Z�EGFfF^g'T�c>ZYZ�EGFfF��KACEYkXE2c>F^c�OX`�D#`b_C�!cdOeOtc\Zt ��\`b|\E2F^c
�\hb[\g7cdh
D#E2c\Ff]CkXE^[\��OfAaE.E2|\E2_>OtFIOfAacdO�[VZ2Z�]CkspV]CkX`b_C��OXACE#EY_aZYkfTUqVOX`�[>_���zIFsc�kXE2Ff]Ch�O2�~c�q$[��oE2k�c\_acdhbTVFe`�FI[d�
OfAaE�ZYc\ZtAaEMD#E2D.[>kfT��K`bhbh�[\gU|U`�[>]aFfh�T��>`�|>EMD#[>kfEM`�_C��[\kXD#cdOf`b[\_�OfAac\_�Of`bD.`b_C�7�

z6_a[dOfAaEYkIZYhbc>FfFn[d�lc�OfOXc>Zt UFnAac\Fng7E2EY_;qakf[>q7['FeEGp�gUT;JMFe|U`b  ��� �CGD�`�_ ( y��*)4�n¤nEYkXE\�7OfACE.c�OfOXc\Zt >EYk6`�Fnc\gChbE
Of[�pV`bkfEGZÇOfhbT�[\g7FeE2kf|>EsOfACE#Z�[>_'OfEY_'OM[d�,OfAaE.Z2c\ZtACE��K`�OXA!c�Ff[d�³OW��cdkXE�qCkX[\g$E\� ;�_;qakXc>ZÇOf`�Z�E>�$OfAC`�FM`�_V��[>kfD�cdOf`b[\_
`�F6D�cd`b_ChbT�[\gCOXcd`b_CEGp�gUT�]aFf`�_C��`b_'OfE2kXc>ZÇOf`b[\_7F�g7EYOW�oE2EY_�OW��[�pCc�Otc.OXcdgah�EGF�OfAacdOIFfAacdkXE�OfACE�Ffc\D.E�Z2c\ZtACE�M,OfAaE
(aktFWO�c\kfktc&T�� �K`bh�h,g$E.OfACE�hb[U[\ U]Cq;OtcdgChbE#`�_U|>[\hb|\E2p+`�_!OfAaE.E2_aZ�kXTUqVOf`b[\_�cdhb�\[>kf`�OfAaD ��OfACE�FfE2Z�[>_ap+c\kfktc&T	�
`�F6Z�[>_>OXkf[>h�hbE2p�gUT�OfAaE�c�OeOtc\Zt >EYkG�OJI]CkX`�_C�#OXACEsEY_7Z�kXT'qCOf`b[\_�OfACE�cdOeOXc>Zt \E2k�q$EYkf��[\kXD�FKc�FeEGi']CEY_aZYE�[d�,c\ZYZYE2FXFeEGF
Of[	����@�ACEGFeE�c>ZYZ�EGFfFfE2FID�c&T+Ff]��$E2k���kf[>D Z�[>_��a`�ZÇOsD#`bFXFfE2F�pV]CE#OX[�OtcdgChbE
�.��@�ACEYkXE���[>kfE>��g'T+q7E2ke��[>kfD#`b_C�
ZtAC['FeE2_#c>ZYZYE2FXFeEGF
Of[��;�\OXACEnc�OfOXc>Zt \EYk,`�F�c\gChbEKOf[��>EY_CE2kXcdOfE6Ff[\D#EnZY[\_��a`�ZÇOoD.`�FXFeEGF,�KAC`�ZtA�cdkXEKkfE2hbcdOfE2p.OX[sOfAaE
FfE2Z�kXE�O, >EYT\�
@�AC`�F, U`�_7p�[\�9cdOeOtc\Zt VF
ZYcd_#[>_Ch�T^g7E6D#[>]C_'OfE2p�[\_#D�]Ch�OX`��4OfAakfEGc\pVEGp^qCkX[VZ�EGFfFf[\ktF ( }\�1)7Ff]aZtA.c>F
OfAaE
j
EY_'Of`b]CD H�¤I@���@~[�Z2cdkXkfT�Ff]aZtA;cd_+cdOeOtc\Zt �OfACE#c�OfOXc\Zt >EYk6D�]aFeOIg$E.c\gCh�E�Of[�kXE2c>p�cd_ap�OfkX`��>�\EYknOfACE.ZYc>ZtACE
EY`�OfAaEYkng$[dOXA�g7EY��[\kXE�cd_ap�cd�³OfE2kKOfACE^EY_aZYkfTUqVOX`�[>_�[>knpV]CkX`b_C�#OfACE^EY_aZYkfTUqVOX`�[>_��-;�_�OXAC`�FnFfEY_aFfE\�VOXACE�qCktc\Z�Of`�ZYc\h
cdqaqCh�`�ZYc\gC`bh�`�OWT�[d��OfACEGFeE�cdOeOtc\Zt VF�`bF6Ff`bD.`bh�cdk�Of[.OXACEs[\_CE�[\����[>kf�>E2p�FeOXcdOfE�cdOeOXc>Zt VFY�

���� ������������������� ����!�"$#&%'��(*) +,).-/��01�2���43/+

@�ACE�ZY[\D#qChbE�¡V`�OWT�[d�
kfEGFeEYOeOf`b_C��c�ZYc>ZtACEMD.E2D#[\kXT?#�`4� E>���7[d�,c#ZYc\ZtAaE �7]aFeA�%�pVEYq$EY_apaF6[\_�OfAaE�OXcdkX�\EYO6pVEY|U`�Z�E\�
¢�T^_acdOf]CkXE\�'ZYc>ZtACEKD#EYD#[\kXT^`�F,|\[>hbcdOf`bh�E>��zIFlc�ZY[\_aFfE2i']CE2_aZ�E>�\Fe`bD#qChbT�kXEYD#[�|U`�_a�IOXACE6|>[\h�OXcd�>E�Ff]CqCqah�T.[d�9OfAaE
pVE2|'`�Z�En�K`�hbh$ZYh�EGcdk�OfACEMZYc\ZtAaE\�
@�AC`bFo`�Fl[\_ah�T�c �9[\ktpCc\gCh�EK[>_�EYD�g7EGpCpVE2p�FeTVFeOfEYD�F2�\��[>k�`b_aFeOXcd_7Z�En[>_#OfACEID#[>FeO
kXE2Z�E2_'OIOWTUq$E2F�[d��FeD�c\keOsZYc\kXp+qCkf[VZYE2FXFe[>kXF ( �V�,y � )l[>k�[\_/JI`b�\`�OXcdh�PV`��>_acdh,jlkX[VZ�EGFfFf[\ktFY�#JI_+D#[\kXE�Z�[\D#qChbE�¡
FfTUFeOfE2D�F^hb`� >E�ZY[\D#qC]VOXEYktFY�
OXACE�c�OeOtc\Zt >EYk�_CE2E2pCF#c+]aFeE2k.c>ZYZY[\]C_'O�[>_�OfAaE�OtcdkX�\E�OXE2p�Aa[>FeO2��zKZÇOX]acdhbh�T>�,OfAaE
ZYc>ZtACE�`bF�kXE2FfE�OKgUT�OXkf`b�\�>EYkX`�_C�#cdhbh�ZYc>ZtACE�gChb[UZt VF��K`�OfA�D�cd_UT�D#EYD#[>kfT�c>ZYZ�EGFfFfE2F�g$E���[>kfE�c\_'T�[>gaFfEYkX|&cdOf`b[\_��

;�_�OfAa`bFIqacdkfOf`�Z�]ahbc\knZ�[>_>OXE�¡UO2�9c�Z2c\ZtACE�D#`�FfFn[VZYZ�]akXFn�KACEY_�OXACE�c>ZYZ�EGFfFfE2p�E2h�E2D#EY_'OIpV[UE2FI_C[\Ong7E2h�[>_C��OX[
c.gChb[UZt ��KAC`bZtA�c\h�kXE2c>pVT�h�`bE2F�`b_�OfACE�Z2c\ZtACE>�lPU`�_7Z�E�c#ZYc>ZtACE�gCh�[VZt �ZY[\_aFf`�FWOtF�[d�,c.FfE�O6[\��E2h�E2D.E2_'OXFK�K`�OfA�OfAaE
FXcdD#E"!$#&%�')(�6 .�5.12 :7,nD#['FWO�Ff`��>_C`�(7ZYc\_>O,gC`�OXF2�UcsZYc\ZtAaEKAC`�O�Z�[\kXkXE2Ffq7[>_apCF�Of[^csZY[\hbh�`�Ff`�[>_.[>_.OfACE ! # %	'	(�6 .65. 2 :-,6D#[>FeOFf`��>_C` ($ZYcd_'OMgC`�OtFM[d�,OfAaE�`b_CqC]VOtFM[d�lOXACE^OtcdgChbE\� ;�_�OXAC`�FMFfEY_7FeE>�9c\_!cdOeOXc>Zt �FeOXc\keOX`�_a����kX[\D cd_;E2D#qVOWT;ZYc>ZtACE
ZYc\_�g7E�FfEYE2_�c>Fsc�qacdkfOf`�cdhlZY[\hbh�`�Fe`b[\_�c�OfOXc>Zt  ( }Cyd��}\�1)�[>_+OXACE�c\papVkfEGFfFf`b_C����]a_aZÇOX`�[>_�[\��c�Z2c\ZtACE#D#EYD#[>kfT>�
,C[>kn`b_aFeOXcd_7Z�E\�7[\_�j
EY_'OX`�]CD  a�COfAaE^Fe`b�YE^[d�*�ly^pac�OXc�ZYc\ZtAaEsgCh�[VZt �`bF �  �798 86�aOfAU]aF2� ��y^ZYc>ZtACEsD#`bFXFeEGFK��[>k
OfAaE�z6¥oP�hb['[> U]Cq�OXcdgah�EGF�`�_U|\[>h�|>EnOXACE^w�D#[>FeOKFf`b�\_C`�(7ZYc\_'O�ga`�OtFK[d��E2c\ZtA� \E2T�gUT'OfE\�

@�ACE (aktFeO�qakXc>ZÇOf`�ZYc\h�`�D#qChbEYD#E2_>Otc�OX`�[>_aFK[d�,Ff]aZtA�c�OeOtc\Zt VF�Aac&|\E�g$EYE2_;pVE2FXZ�kX`�g$E2p�cd�'cd`b_aFeOKL$;ePV@�Q�y�c\_ap
JI¥oP�gUT�j
c\�\E ( y2x�)�c\_ap�@�Ff]C_C[U[ ��� �CGD ( }>w*)4�?;�_ ( }>w*)K@�Ff]C_C[U[ ��� �CGD
q$[\`b_'O^[\]CO^OfA7c�O.c;qacd`bk^[\��qahbc\`�_V�
OfEY¡UO ��ZY`�qaACEYkfOfEY¡'O��KAa`bZtA hbE2c>pCF#Of[ c�AC`��>A D#`bFXF�ktc�Of`b[ #�`4� E\�b��Of[ c�hb[\_C��E2_aZ�kXTUqVOf`b[\_£OX`�D#E*%�qCkf[�|U`�pVE2F�c\_
`bD.qakf[>gacdgChbEs|�cdhb]CE���[>kKOfAaE�pV`��$E2kfE2_aZ�E^g7EYOW�oE2EY_;Ff[\D#E�gC`�OXFn[d�,OfAaE (aktFWOIc\_ap�OfAaE^h�c\FeOnkf[>]C_ap� >EYTVFY�Kz6�³OfEYk
FfEY|\E2kXc\h�[>gaFeE2kf|�cdOf`b[\_aF^OfACE�Z�[>kfkXE2Z�O�qac\keOX`bc\h�pC` �9EYkXEY_aZYE�Z2cd_ OfACE2_ g$E�pCE2pV]aZYE2p ��kf[>D OfACE�hbE2c\FeO^��kXE2i']CE2_'O
|�cdhb]CE\��@�AC`�F���[\kX ;cdh�Fe[�`bh�hb]aFeOfktc�OfEGFIOfACE�`bD#qac\Z�O�[d��pac�OXc�D�cdqaqC`�_a��`b_'Of[�OfAaE�ZYc\ZtAaE\� Jn¥oP�PVg7[&¡VE2FMAac&|>E
��H.`b_CqC]VOtF�[d��y�gUT'OfE\�UgC]CO6g7EYOeOfE2kKq7E2ke��[>kfD�c\_aZ�EMZYcd_�g7Esc>ZtAC`�E2|\EGp��KACE2_�E2c>ZtA�E2_>OXkfT�`�FKcdhb`b�\_CEGp�[\_�Hd�gUT>OXE
g$[\]C_apacdkX`�EGFY�>+6_C��[\kfOf]C_acdOfE2h�T>�>OXAC`�FKpVE2ZYkfEGc\FfE2F�OfACE�_U]CD^g$EYk�[\�
PUg$[&¡�`�_aqC]VOXF�q$EYk6Z2c\ZtACEIgChb[UZt 9�Vcd_7p�`�O6Z�[\_C�
Ff`bpVE2kXc\gChbT�c �9E2Z�OXF�OXACE^Z�kXTUqVOXc\_acdhbTVFe`�F�c\FKq$[\`b_'OfEGp�[>]VO6gUT ( }�H�)�o@�Aa`bF6cdOeOtc\Zt �c\hbFf[�Fe]7ZYZ�EGFfFe��]Chbh�T�cdqCqChb`bE2F�OX[
L3;ePV@�Q.y�cd_ap�Of[.OXACE�z6¥oP��

z6_a[dOfAaEYk�kXE2FfE�O�ZYc>ZtACE+c�OfOXc>Zt £pVEGpV`�ZYc�OXE2p OX[ E2D^g$E2pCpVEGp pVE2|'`�Z�EGF�Aac>F�g$EYE2_ kXE2Z�E2_'OfhbT£qakf[>q7['FeEGp gUT
�~c\]Cktc\pV[>]V¡£`b_ ( y0H�)4� ;O�]aFfE2F�q$[��oE2k�c\_acdhbTVFe`�F�Of[£kfEGZ�[�|\E2k�hb`�_CEGcdk�kXEYh�c�Of`b[\_7F�[>_ OfACE�D#[>FeO�Fe`b�\_C`�(7Z2cd_'O
gC`�OXF�[d�^c\h�hMgUT>OXE2F�[d�sOfAaE�zn¥oP FfE2ZYkfEYO� \E2T\� @�ACE�c�OfOXc\Zt £��c\F�pCEYD#[\_aFeOfktc�OXE2p c\�>cd`b_aFeO�pV`��$E2kfE2_'O�z6¥�P

¯�°�±�¯³²



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

`bD.qah�E2D.E2_'OXc�OX`�[>_aF�cd_7p `�F�Fe`bD#`�h�cdk.Of[�OXACE�Of`bD.`b_C��c�OfOXc>Zt �[d� ( }�H�)4� ;O�E�¡VqChb[\`�OXF.OfAaE��·c>ZÇO#OfA7c�O#OfACE (aktFeO
`b_CqC]VOtF�[\�$OXACEMPVg7[&¡#h�[U[> ']aq�OtcdgChbE2F�`�_�z6¥oP�c\kfEn�\`b|\EY_#gUT�OfACEn¡U[>klg$E�OW��EYEY_#OXACEnqahbc\`�_'OfEY¡UOocd_ap.OXACEIFfE2ZYkfEYO
 \E2T\�

���� ������������������� ����!�"$#&%'��(*) ! "/! ��!���� !�� +�� �2��� 3$+

;�_�OfAC`�FlZ�h�c\FXF�[d�9c�OeOtc\Zt VF2�&OfACE6c>pV|\E2kXFXcdkXTID�]aFeOlg7EKcdgah�E�Of[�`b_C`�Of`�cdhb`��2E�Ff[\D#EKZtAC['FeE2_�ZYc>ZtACE�gChb[UZt VF��K`�OfA�pCc�Otc
��kX[\D OXACE�hb[U[\ U]Cq�OXcdgah�EGFY��@�AC`bFIZYc\_�g$E^pV[>_CEsgUT �a]aFfAC`b_C�#OfAaE^ZYc>ZtACEsD#EYD#[\kXT�cd_7p�OXACEY_�gUT�q7E2ke��[>kfD#`b_C�
�·cd >E�EY_aZYkfTUqVOX`�[>_aF.�K`�OXA c� U_C[��K_  \EYT `�_£[\ktpVEYk.OX[�hb[>c>p ZYEYkfOXc\`�_ OXc\gCh�E�gChb[VZt VF�`b_'Of[�OfAaE;ZYc\ZtAaE\� @�AC`bF
kXE2i']C`bkfE2D.E2_'O�hb`�D#`�OXF.OfAaE�FXZ�[>q7E�[d�nOfACE�c�OfOXc>Zt �Of[�D^]Ch�Of`��4]7FeE2kXF#FfTUFeOfE2D�F�Ff`�_7Z�E�cd_£c\ZYZYE2FXF�OX[+OXACE�ZYc>ZtACE
D#EYD#[\kXT�`�F�_CEYEGpVE2p�� K `�OXA�FeE2|\EYktcdh
ZtAC['FeE2_+`b_C`�OX`bc\h�`b�2cdOf`b[\_aF�c\_ap+Ff[\D#E#q7[���EYkIOfktc\ZYE2F2��¢�EYkfOf[\_a`'��� �CGD ( }1)
FfAC[�� AC[�� Of[#kXE2Z�[�|>EYkoOfACEsD#['FWO6Ff`��>_C` ($ZYcd_'OKgC`�OXFK[\��EGc\ZtA� \EYT�g'T'OXEs`�_�z6¥oP��

@�AC`�F�Z�h�c\FXF�[\��c�OfOXc\Zt VFo`bF�Ff`�D#`bhbc\k�Of[�OfACE�c�OfOXc\Zt VF�OfAacdO6FWOtcdkfOo��kX[\D cd_�EYD#qVOWT�Z2c\ZtACEI`�_�OfAaEMFfEY_aFfEIOfAacdO
cdkXE�g7c\FfE2p�[>_�OfACE�cd_7cdhbTUFf`�F�[d�MZYc\ZtAaE�D#`bFXFeEGFY��@�ACE�[\_ChbT�pV`��$E2kfE2_aZ�E�`bF^OfA7c�O.OfACE2T�]aFeE�Z�[>_��a`�ZÇO#D.`�FXFeEGF
`b_aFWOXE2c>p�[d�~ZY[\h�p�FWOtcdkfO�D#`bFXFfE2F�Of[^�'cd`b_�Fe[>D#E6`�_C��[\kXD#cdOf`b[\_�[>_�OfAaEnD#[>FeO�Ff`��>_C`�(7ZYc\_>OogC`�OtF�[d��OfAaEn \E2T�gUT'OfEGFY�

�� � ������������������� ����!�"$#&%'��(*) ��( ���$+�� �2���43/+

¢�[dOXA�qCkXEY|U`�[>]aF�Z�h�c\FXFeEGFl[d��c�OeOtc\Zt VF�ZYcd_�g7EIOfAU��cdkfOfE2p�g'T�FfTVFWOXEYD�c�OX`bZ2cdhbh�T#hb[>c\pC`�_C��OfACEM�KAC[\hbEIOXcdgah�EIg7EY��[\kXE
cd_UT�EY_7Z�kXT'qCOf`b[\_���c>F^qakf[>q7['FeEGp�`�_ ( }C��y�H�)� @�AC`�F.Ff`bD.qah�E�Z�[>]C_'OfEYkXD#E2c>Fe]CkXE�c&|>[\`�pCF�D#[>FeO�ZYc\ZtAaE�D#`bFXFfE2F2�
¤6[���EY|>EYkG�~OXAC`�F.pC['EGF^_a[dO#`�D#qChbT�OfAacdO#c\h�hoOf`bD#`�_C��|�cdkX`bcdOf`b[\_aF^Aac&|\E�g7E2EY_ kXEYD#[�|>E2p��,c\F^q7[>`�_'OXE2p [>]VO�gUT
¢�EYkX_aFeOfEY`b_ ( yB)� ,C[>k�`b_aFeOXcd_7Z�E\� ,�`��>]CkfE@ FfAC[��6F�OfAacdO�OX`�D#`b_C� |�c\kf`�c�OX`�[>_aF�FeOf`bh�hsEY¡V`bFeO���[>k�OXACE�[\kX`��>`�_ac\h
`bD.qah�E2D.E2_'OXc�OX`�[>_ [\�Mz6¥�P gUT ¢�[>FXFeE2hbc\EYktFY�,rK` mWD#EY_ cd_7p ¢�cdkXkfEYOf[ (  �)��[>_ c!j
EY_'Of`b]CD  !�K`�OXA£c!hb[>c\pCE2p
ZYc>ZtACE�`�_a`�OX`bc\h�FWOtc�OfE>�

 0

 500

 1000

 1500

 2000

 2500

 3000

 500  550  600  650  700  750  800  850

P
la

in
te

xt
 n

um
be

r

Execution time (cycles)

,�`��>]CkXE  �M JI`�FWOXkf`bgC]VOX`�[>_£[\�nOX`�D#`b_C����[\k#OfAaE�[>kf`b�\`b_ac\h�zn¥oP `�D#qChbEYD#E2_>Otc�OX`�[>_ [>_£c�j
EY_'Of`b]CD  +��[>k 8 (
	
qCh�cd`b_'OfE�¡UOtF5#³OfAaEsq7EGcd �[\�~OXACE�pV`�FWOXkf`bgC]VOX`�[>_�`�F�ACE2kfEMOfkX]C_aZ2c�OXE2p�gC]VOnc\h�D#[>FeOKkfEGc\ZtACEGF'8����%

@�ACEGFeE
OX`�D#`b_C�n|�cdkX`�c�Of`b[\_7F�D�c&Tng$EopV]CElOf[6OXACE,�·c>ZÇO~OXAac�O~OfACE�ZYc\ZtAaE,D.E2D#[\kXTn[\_�Ff]Cq$EYktFfZ2cdh�cdk�qakf[VZ�EGFfFf[\ktF
`�F^pVEGFe`b�\_CEGp!��[\k�Aac\_apVhb`�_a�;D#[\kXE#OfAacdO^[\_CE�c>ZYZYE2FXFsq7E2k�ZYTUZYh�E>��znD#[\_C�;c\h�h�Fe[>h�]VOX`�[>_aFs�KAC`�ZtA�`bD.qah�E2D.E2_'O
OfAa`bF^��E2cdOf]CkXE ( }��'�
}� 1)��OfACE�[\_CE�]7FeEGp�`�_��Mx\��qCkX[VZ�EGFfFf[\ktFsZ�[>_aFe`�FeOXF�`b_ FfqCh�`�OeOX`�_a�;OfAaE�ZYc>ZtACE�`b_>OX[+FfEY|\E2kXc\h
`b_apVEYq$EY_7pVEY_'OfhbT c>pCpVkXE2FXFeEGp gac\_C VFY� @�ACE2kfEY��[\kXE\��D#E2D.[>kfT c>ZYZYE2FXFeEGF.Z2cd_ Fe]!�$E2k#��kf[>D Z�[>_��a`�ZÇO�q7E2_acdh�Of`bE2F
�KACE2_ FeE2|\EYktcdhlFf`bD^]Ch�OXc\_CEY[>]aFsZ�[>_aZ�]CkXkXEY_'O�kfEY��EYkXEY_aZYE2FMOX[�OfACE�Ffc\D.E�g7cd_C ![UZ2Z�]CkG��PU]aZtA�q7E2_acdh�Of`bE2F�c �9E2Z�O
cd_7p�c\kfE�c �9E2Z�OfE2p�gUT�OfAaEs�KAC[\hbE�D.`�Z�kX[d��cdktZtAC`�OfEGZÇOf]akfE6[\�~OXACEsqCkX[UZYE2FXFe[>k #·`Ð� E\�b�CgUT�qC`bq$EYhb`�_CE>�aZ�[>_��a`�ZÇOKgac\_C VF
pVEYOfE2Z�Of`b[\_�hb[\�\`�Zd�Uhb[>c>p���FeOf[>kfE�i']CEY]CE>�Y�2��%Ç�

±~± Ï�PCÆÇÉÇÉGÄ



x � ������
�� �����N�� � ��	����
��� ���������

;�_�Ff[\D#EnZYc>FeEGFY�\OfACEI[\gaFfEYkX|\EGp�OX`�D#`b_C�^|�c\kf`�c�OX`�[>_aF,D�c&T�c\hbFf[�g$EnpV]CEnOf[sOXACEnEY¡U`�FeOfEY_7Z�E6[\��Ff[\D#EnZY[\_��7`bZ�O
D#`bFXFfE2F0MoE2|\EY_�`��,OfAaE�Of[\OXc\h�Ff`��2E�[d�,OXACE^hb[U[\ U]Cq�OXc\gChbE2FnpC['EGF6_C[\OnE�¡CZYEYE2p�OXACE�Ff`b�YE�[\�,OfACE��ly^Z2c\ZtACE>�7Ff[\D#E
EYhbEYD#E2_>OtF�`b_ OfAaE;OXc\gChbE2F�D�c&T£g7E!EY|U`�ZÇOfEGp ��kX[\D OfACE�ZYc\ZtAaE;pV]CkX`�_C� OfACE!E�¡VE2ZY]VOf`b[\_ `���OfAaEYT£h�`bE+`b_ OfAaE
qac\keOX`bZY]Chbc\knFfE�OIZtAC['FeE2_�gUT�OfAaE^kXEYqCh�c\ZYEYD#EY_'OIc\h��>[\kX`�OXACD���PU]7ZtA+Z�[>_��a`�ZÇOnD#`�FfFfE2FKD�c&T�q7[\OfE2_>OX`bc\h�hbT�cdqCq$E2c\k
c\F�Fe[U[>_ c\FsOXACE�OX[dOtcdhoFf`b�YE�[\��OfACE�OXcdgah�EGF�E�¡CZYEYE2paFsOfAaE�FfE�O.Ff`b�YE\�
gC]CO^OfAaEYT�]aFf]acdhbh�T�[VZYZY]Ck^�K`�OfA c+_C[\_C�
_CE2�\hb`��>`�gChbE6qCkX[\g7cdgC`bh�`�OWT���kX[\D Aac\h���[\��OfACEMZYc\ZtAaE6Fe`b�YE>�'c>Fl��E6�K`�hbh9FeE2E6`�_�PUE2Z�Of`b[\_�wC��@�ACEIE�¡V`�FWOXEY_aZYE6[d��Ff]aZtA
Z�[>_��a`�ZÇOMD.`�FXFeEGF6OXACEY_+pCEYq$EY_apCFM[>_�OfACE.Fe`b�YE�[d�,OXACE.Z2c\ZtACE>�7ga]VOMc\hbFf[�[\_;OfACE#ZYc>ZtACE^c\FXFf[UZY`bcdOf`b|U`�OWT�cd_ap�[>_
OfAaEskfE2qChbc>Z�E2D.E2_'OKc\h��>[\kX`�OXACD��

���� � +,).(���+ ��!�) ! "$# � ����� �4���

z6_£`b_>OXEYkXE2FeOf`b_C��E�¡UOfE2_aFe`b[\_ [d�6OX`�D#`b_C��c�OfOXc\Zt VF�`bF.OXACE�Z�h�c\FXF^[\�IkXEYD#[dOXE�OX`�D#`b_C��c�OfOXc\Zt VF2� PU`b_aZ�E�Of`bD#`�_a�
c�OfOXc>Zt UF�c\qCqChbT�Of[��oEGcd �`bD#qCh�E2D#EY_'OXcdOf`b[\_aF�[\��c�Z�kXT'qCOf[\�>kXc\qCAC`�Z^c\h��>[\kX`�OXACD���`�Os`�F�q7['FfFf`�gah�E.Of[�Ofktcd_7Feq$[>FfE
OfAaEYD OX[�kXEYD#[\OfE#pVEY|U`�Z�E2F2�^@�ACE�c>FfFf]CD#qVOf`b[\_7FIkXE2i']CEGFWOXE2p;Of[�D#[\]C_'Osc�kXEYD#[dOXE^OX`�D#`b_C��c�OfOXc\Zt ;c\kfE#Z�[>D.�
qChbE�OXEYhbT!pV`��$E2kfE2_'OspCEYq$EY_apV`b_C��[>_��KAaE�OfAaEYks��E#ZY[\_aFf`�pVEYksqC]agCh�`�Z#[\ksFfE2ZYkfEYOe� \EYT;c\h��>[\kX`�OXACD�FY��;�_�OfACE�Z2c\FfE
[d��qC]Cgah�`�ZÇ� \E2T+Z�kXTUqVOf[>�\ktcdqCAUT\��c>FfFf]CD#qVOX`�[>_aFscdkXE#kfEGcdhbh�T;��E2c\ 9�#@�AaE�c�OeOtc\Zt U`b_C��D#c>ZtAC`b_CE3#�¥l|>E*%sFfEY_apaFsc
kXE2i']CE2FeO�OX[�OfACE�OXc\kf�>E�OfEGp�FeE2kf|>EYkF#Ðz6hb`bZYE*%�]aFe`b_C��z6hb`bZYE-� F�qC]Cgah�`�Z� >EYT # ,�`��>]CkXEFH %��;@�ACEY_~�,g'T�D#E2c>Fe]CkX`b_C�
OfAaE�Of`bD#E�Of[�kXE2Ffq7[>_ap #·@K@Kr %��~¥l|>E�OfkX`bE2F�OX[;pVE2pV]7Z�E�znh�`�Z�E1� Fsqakf`b|�c�OfE� \EYT>��@�AC`�F�cdOeOXc>Zt +Aac>F�g7E2EY_ (aktFeO
E�¡VqChb[\kXE2p�gUT�¢�kf]aD.hbEYT�cd_ap�¢�[\_CE2A�c\�>cd`b_aFeO6rnPVz ( w*)4�

TTR

Alice EveNetwork

,�`b�\]CkXE H�M,rKE2D.[\OfE�cdOeOXc>Zt �cd�'cd`b_aFWOKqC]agCh�`�Z� \E2T�cdhb�\[>kf`�OfAaD#F

JI_ OXACE�Z�[>_>OXkXc\kfT>�,FeEGZ�kXE�Oe� \E2T�cdhb�\[\kX`�OfACD�F.ZYcd_a_C[dO#g7E�cdOeOXc>Zt \EGp�`�_ Ff]aZtA c!��c&T>� ;�_apVE2E2p���OfACE2kfE�`bF
_C[�qacdkfOf`�Z�]ahbc\knkXE2c\Ff[\_;Of[�Aa[\q$E^OXAac�O�Ff[\D#E�pCcdOXc�EY_aZYkfTUqVOXE2p;�K`�OfA+OfACE�FfE2ZYkfEYOI \E2T������ c\kfE�|\[\hb]C_'OXc\kf`bhbT
FfEY_'O�gUT+z6hb`bZYE#Of[�¥l|>E�Fe`b_aZ�E�¥�|\E�pV[UE2Fs_a[dOs U_C[�� OXACE�FeEGZ�kXE�Os \E2T	� ��� ��@�AaEYkXE���[\kXE\��Fe]aZtA�Z�`bqCACE2keOXE�¡UOXF
cdkXE�c&|�cd`bhbc\gChbEIOX[�OfAaE^c�OfOXc\Zt >EYk�[\_ah�T�`��
OXACEYT�cdkXEsE2c&|>E2FXpVkf[>qCq$E2p�`b_�OfAaE^Z�[>_>OXE�¡UO6[d�lc#D�cd_C�4`b_V�4OfACEY�4D#`�pCpVhbE
c�OfOXc>Zt  #�,�`b�\]akfE�w�%Ç�@,C[\k�`�_7FWOtcd_aZYE\�
¥l|\E�ZYc\_�qCkf[>g7E�c;kX[\]VOX`�_C�+EYhbEYD#EY_'O�[\�6c+Z�[>D#D^]C_C`�ZYcdOf`b[\_ ZtAac\_C_CE2h
g$E�OW��EYEY_�z6hb`bZYE�cd_ap!¢o[>g���PUAaE.�K`bhbh�D#[>_C`�OX[\kMOfAaE�OXkXc�I�Z^[>_;OfAa`bF�Z�[>D#D^]C_C`�ZYcdOf`b[\_�ZtAacd_C_aEYh�Of[�D#E2c\Ff]CkXE
OfAaEskfEGFeq$[\_aFfEIOf`bD.Es[\��g$[dOXA�qacdkfOf`bE2F2�

TTR

Alice Eve BobNetwork

TTR

,�`��>]CkfEsw Mlr6EYD#[dOXE�cdOeOtc\Zt �c\�>cd`b_aFeO�FfE2ZYkfEYOK \EYT�cdhb�\[\kX`�OfACD�F

@�ACE�D.['FWO�pV`GI�ZY]Ch�OIOtc\Ff �`b_!c\h�h�kfE2D.[\OfE^Of`bD.`b_C��c�OeOtc\Zt VF6`�FnOf[�E2|�cdhb]ac�OXE�OfAaE^EY_7Z�kXT'qCOf`b[\_�OX`�D#E.[d�,OfAaE
OXc\kf�>E�O*M�OfACE�c�OfOXc>Zt \EYk�Aac>F�OX[IOtcd >E�`b_>OX[Mc>ZYZY[\]C_'O~OXACE�Ofktcd_aFfD#`bFXFf`�[>_sOf`bD#Eo��kX[\D OXACEoOXcdkX�\EYO�OX[nOXACE�c�OeOtc\Zt U`b_C�
D�c\ZtAC`b_CE>�~gC]VOsOXACE�_C[>`bFfE�c\pCpCE2p�gUT;OfAaE#Ofktcd_aFfD#`bFXFe`b[\_�pVE2hbc&T�OX[�OfACE�E2_aZ�kXTUqVOf`b[\_!Of`bD#E�`�F�Z�[>_aFe`�pVE2kXc\gCh�E>�
@�AacdOo`�F��KAUT#`�_�qCkXc>ZÇOX`bZYEKOfACEI[\_ChbT# U_C[��K_�kfE2D#[dOfEnOf`bD#`�_C�.c�OfOXc\Zt  ( w1)9��c>FlD#[\]C_'OXE2p�[>_�c�hb[UZ2cdh$_CE�OW��[\kX 9�
@�ACEncdOeOtc\Zt �qCkXE2FfEY_'OXE2p.gUT�¢�EYkX_aFeOfEY`b_ ( y�)7gUTUqac\FXFfE2F�OfAa`bF�qCkf[>gChbEYD Ff`b_aZ�EK`�OocdqaqCh�`bE2F,Of[^c�qCkX[dOX[VZ�[\hV`b_��KAC`�ZtA

¯�°�±�¯³²



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

OfAaE�FeE2kf|>EYk�� F�Of`bD#E2FeOXcdD#q�`bFKc\hbFf[�Ofktcd_aFfD#`�OfOfE2p�c\_ap�c&|�c\`�h�cdgChbE6OX[.OfACE�cdOeOXc>Zt \E2k2�
@�AC`�F���E2c�OX]CkXEIOXACEY_�c\h�hb[��6F
OfAaE#cdOeOtc\Zt \E2k6OX[�pV`bkXE2ZÇOXh�T;c>ZYZYE2FXF6OXACE#EY_aZYkfTUqVOX`�[>_�Of`bD#E.�K`�OfAa[\]VO�OfAaE�_C[>`bFfE#c\pCpVEGp;gUT�OfAaE^OXkXc\_aFeD#`�FfFf`b[\_
OfAakf[>]C�\A�OfACEs_aE�OW��[\kX $�
@�AC`�F6Z�[>_aFf`bpVE2kXc\gChbT��oEGcd \E2_aFoOfACEsFfE2ZY]Ckf`�OWT�D#[VpVEYh~[d�~OXACE�OXc\kf�>E�OG�

;�l��E^��cd_'OnOX[�D#[\]C_'O�c�kXEYD#[dOXE�ZYc>ZtACEsOX`�D#`b_C��cdOeOtc\Zt 9�$c\_C[dOXACEYkI`�D#q$[\kfOXc\_>O�pV`GI�ZY]Ch�OWT�`bFnOf[�Z�[\_'OXkf[>h
OfAaE^FWOtc�OXEs[d�
OfACE�ZYc\ZtAaEsg7EY��[\kXEsE2c\ZtA�E2_aZ�kXTUqVOf`b[\_���zukXEYD#[dOXEs`�_C`�Of`�cdhb`b�2c�OX`�[>_�[\k6kXE2FfE�O6[\��OXACE^Z2c\ZtACEs`�FK_C[\O
kXE2cdhb`�FWOX`bZ\�
zIFKc�Z�[>_aFeEGi']CEY_aZYE\�'OfAaEs[\_ChbT�qCktc\Z�Of`�ZYcdh�c>FfFf]CD#qVOf`b[\_�`b_�OXACE�Z�[>_'OfE�¡UOK[d��kfE2D#[dOfEscdOeOXc>Zt �`bFKOfAacdO
OfAaE�ZYc\ZtAaEM��c\F�hb[>c>pVE2p��

���� � �4+��$!6(�� � �60 -/��(*- (*� +�� �2���43$+ � ����� �4����� # ��!�" � � ��3/+9���
	
@�ACE�qCkXEY|U`b[\]aF�pV`�FfZY]aFXFe`b[\_�q7[>`�_'OtF�[\]VO�OfA7c�OKOfAaE�cdqCqChb`�ZYcdga`�hb`�OWT�[\�~OXACE�pV`��$E2kfE2_>O��·c\D.`bhb`�EGFK[d�
ZYc\ZtAaEMcdOeOXc>Zt VF
AC`b�\AChbT�pCEYq$EY_apCFn[\_�OfAaEsOWTUq7E�[\��OXACEsOtcdkX�\E�OXE2p�pVEY|U`�Z�E>� ,a[\kKEYD�g7EGpCpVEGp�pVEY|U`�Z�E2F<#�E\� �a����[\k JI`b�\`�OXcdh
PU`b�\_ac\h
jlkX[VZ�E2FXFf[\ktFY�9D#`bZYkf[\�ZY[\_'OfkX[\hbhbEYktFY�b��� %Ç�7OfAaE.D#['FWOs_acdOf]Cktcdh,Ff`�OX]ac�OX`�[>_+`�Fscd_!cdOeOtc\Zt ;FeOXcdkfOf`b_C����kf[>D cd_!EYD#qVOWT
ZYc>ZtACE\� ,C[>k�OfAC`�F�OWTUq$E.[\�oOtcdkX�\EYOXF2��q7[���EYkscd_7cdhbTUFf`�FI`�F�[\gU|U`b[\]aFfh�T�qakfEY��EYkXkfEGp;OX[�OX`�D#`b_C�;cd_7cdhbTUFf`�FMFf`b_aZ�E#`�O
EY_7cdgChbE2F�OX[�[\gaFfEYkX|\EIOfACEsD#E2D.[>kfT�c\ZYZYE2FXFKFeEGi']CEY_aZYEsFWOXEYq�gUT�FeOfEYq~� ,C[>kK_C[\_V�EYD�g7EGpCpVEGp�pCEY|U`bZYE2F5#·E\� �a�,��[>k
j�H�F
%Ç�aOfACE�Ff`�OX]ac�OX`�[>_�`�FK|>EYkXT�pV`��$E2kfE2_>OG� ;�_C`�Of`�cdhb`��Gc�OX`�[>_�cdOeOXc>Zt VFKcdkXEI[>g'|U`b[\]aFfhbT�D^]aZtA�D#[\kXE�q7[���EYkf��]Ch�gC]VO
OfAaEMZY[\kXkfEGFeq$[\_apC`�_C� (7EYh�p�[d�~c\qCqChb`bZ2c�OX`�[>_aF�`�Foh�`bD#`�OXE2p�OX[^D�]Ch�OX`��]aFfEYk�FeTVFeOfE2D#F2�>,C[>koFf`�_C�>h�EI]aFfEYkf�FfTVFWOXEYD�Fl[>k
`b_�OXACE�Z�[>_'OfE�¡UOK[d��kfE2D#[dOfEMOX`�D#`b_C��c�OfOXc\Zt VF2�UOfACEs[>_ChbT�kfEGcdhb`bFeOf`�ZIA'TUq$[dOXACE2Ff`bF�`�F6c.hb[>c\pCE2p�`�_C`�Of`�cdh�FWOtc�OfE>�

@�ACE�OWTUqC`bZ2cdh�ZYc>ZtACE�cdOeOXc>Zt VF�pVE2q7E2_apV`b_C��[\_ OXACE�OWT'q$E�[d�6OXACE�OXcdkX�\EYOfEGp pVEY|U`�Z�E�cdkXE�Ff]CD#D�cdkX`��2E2p�`b_
@�cdgChbE#y\�

@oTUq7Es[\��pVE2|U`bZYE2F Hoh�c\FXF H�c>ZtACEsFWOtc�OXE
E2D^g$E2pCpCE2p�pVEY|U`�Z�E q7[���EYk kfEGFeEYO
D^]Ch�Of`��]aFeE2kKFeTVFeOfEYD D#EYD#[\kXT `b_C`�OX`bc\h�`b�2cdOf`b[\_

Ff`�_C�>h�E�]aFfEYk Of`bD.`b_C� hb[>c>pVE2p
@�c\gChbE.y�M,@�TUqC`�ZYc\h�ZYc\ZtAaE�cdOeOtc\Zt VF�pVEYq$EY_apC`�_C��[>_�OXACE�OXc\kf�>E�OXE2p�pVEY|U`�Z�E

z6hbhUqCkXEY|U`�[>]aFfh�TMqCkX[\q$[>FfE2psZYc>ZtACEocdOeOtc\Zt VF�c\�>c\`�_aFeO�OXACE�zn¥oP�#��K`�OfA�c^yG}\x��gC`�O
FeEGZ�kXE�O~ >EYT %�cdkXE�Z�[>D.q7cdkXE2p
`b_�@�cdgChbE�}V��g$[dOXA!`b_�OfE2kfD�FM[d��EBI�Z�`bEY_aZYT+cd_7p!c\qCqChb`bZ2cdgC`bh�`�OWT\�#@�ACE#h�c\FeO�ZY[\hb]CD#_!`b_�OfACE.OXc\gChbE.�>`�|>E2FIOfAaE
_U]CD^g$EYks[\��`b_V��[>kfD�c�OX`�[>_!ga`�OtFs[\_!OfACE�FeEGZ�kXE�Os \E2T;kfEGZ�[�|>EYkXE2p�`b_�OfACE�cdOeOXc>Zt 9�~c\FsFeOXcdOfE2p�gUT�OXACE�cd]VOXAC[\ktF2�
&6[\OfEoOfAacdO
OfACEKc\FXFf]CD#qVOf`b[\_aF�[>_�OfAaE�Z2c\ZtACEo`�_a`�OX`bc\hCFWOtc�OfE�cdkXE�_a[dOlcdhb��c&TVF�Z�hbE2cdkXhbT�FeOXcdOfEGp �\[>]Ck,Z�h�c\FXFe`�(7ZYcdOf`b[\_
`�F�pCEYkX`�|>E2p#��kX[\D c.ZYc\kfEY��]Ch$c\_acdhbTVFe`�Fo[d��OXACE�`�_U|\[>h�|>E2p�cdOeOtc\Zt VFY�=,C[>ko`b_aFeOXc\_aZ�E>�>OXACEsc�OfOXc\Zt �pVEGFfZYkf`bg$E2p�`b_ ( yB)
`�FnFf]CqCq$[>FfE2p�Of[���[\kX ���[>kncd_UT�Z2c\ZtACEs`b_C`�Of`�cdh�FWOtc�OfE #ÐZ�hbE2c\knZYc>ZtACE\�Chb[>c>pVE2p�Z2c\ZtACE>�Y�Y�
%Ç��¤6[���EY|\E2k2�Cc�ZYcdkXE���]ah
E�¡Cc\D.`b_acdOf`b[\_;[\�,OfACE.qCkX[\�\ktcdD cd_7p;Fe[>D#E�Ff`�D�]ChbcdOf`b[\_aFMFfAC[�� OfAacdOM`�OXFMq$EYkf��[\kXD�cd_aZYE�AC`b�\AChbT�pVEYq$EY_apaFI[>_
OfAaE�ZYc\ZtAaEM`b_C`�Of`�cdh�FeOXcdOfE\�l@�Aa`bFK`b_��a]aEY_aZYEM�K`bhbh�g7E�pC`bFXZ�]aFXFfE2p�`�_;PUEGZÇOf`b[\_;wC�

;�_ cdhbh�OfACEGFeE�c�OfOXc>Zt UF2�,OXACE�Of`bD#E;Z�[\D#qChbE�¡V`�OWT�kf[>]C�\Aah�T ZY[\kXkfEGFeq$[\_apaF�OX[!OXACE�EY_7Z�kXT'qCOf`b[\_ Z�[>FeO#[d�Mc\h�h
kXE2i']C`bkfEGp�qCh�cd`b_'OfE�¡UOtFY�CEY¡CZ�EYqCO���[>k6¢�EYkX_aFWOXEY`b_$� FKc�OeOtc\Zt ��KAC`�ZtA�q7E2ke��[>kfD�FKc.qCkXE2ZY[\D#qC]VOtc�Of`b[\_7cdh�FWOXEYq��K`�OfA�c
Ff`�D#`bhbc\k�Of`bD.E�ZY[\D#qChbE�¡V`�OWT\�

z�OeOtc\Zt  &Ic�Of]akfE H�c\ZtAaE�FeOXcdOfE Ho[\D#qChbE�¡V`�OWT &�EYT�ga`�OtF
( y�) @�`bD#`�_C� � 8 (� � y
( y�H�) j
[���EYk ¥lD#qVOWT ����� 8���� ��������� 2��! ##" 8 0% ���$� !$#&%�' ( 6 �.12 :-,F# �dw�%( }�H�) @�`bD#`�_C� ¥lD#qVOWT 8 � 9 ��%�� !$#&%�' (�6 �.12 :-,F#·x\� %( }�) j
[���EYk ,C[\kX�\EGp 8 � �� 2� '& 8 ��� �(���)� �� 2��! ##" 8+* ( % ��%�� !$#&%�' ( 6 �.12 :-,F#·x\� %( y��*) L;EYD#[\kXT ,C[\kX�\EGp 8 �-, y&}dx

@�cdgChbEI} MlHo[\D#qac\kf`�Ff[\_.g7EYOW�oE2EY_� U_C[��K_�ZYc>ZtACEncdOeOXc>Zt VFlcd�'cd`b_aFWO,OXACEnzn¥oP$#�OfACEMFe`b�YE6[\��E2c\ZtA#hb[U[\ U]Cq#OXc\gChbE
`�F 8 7 �/. 810�c\_ap�OXACEskXE2Ff]Ch�OtF�`�_�gCktc\Zt \EYOXF�Z�[>kfkXE2Ffq7[>_apCFlOf[9�  *7 8 8V�U`4� E>���UOXACE�gCh�[VZt �Ff`b�YEM[d�~OXACE �ly�ZYc>ZtACE
[\_�c.j
EY_'Of`b]CD  �%

±~± Ï�PCÆÇÉÇÉGÄ



y2� � ������
�� �����N�� � ��	����
��� ���������

;�_C`�Of`�cdhb`��Gc�OX`�[>_�c�OfOXc\Zt VF #�`4� E\�b�Cc�OeOtc\Zt VF���kf[>D c���[>kf�>E2p�Z2c\ZtACEMFWOtc�OXE*%�cdkXEn[>g'|U`b[\]aFfhbT.D#[>kfEIEBI�Z�`bEY_'O�OfAac\_
OfAaE�[dOfAaEYk�[\_aE2F#c\F�FfAC[��K_£`�_ @�c\gChbE�}C�oga]VO�OfACE;ZY[\kXkfEGFeq$[\_7pV`�_a� (aE2hbp£[d��cdqCqah�`�ZYcdOf`b[\_aF.`�F�D^]aZtA£D#[\kXE
kXE2FeOfkX`bZ�Of`b|\E\�

� " ��� ��� � �K�������� � � �	� ������������� �t��� � � � � � � ��	� ���K	

@�ACE�zn¥oP�[\q$EYktc�OfEGF�[\_�yG}\x��gC`�O�gChb[VZt UF��KAa`bZtA�ZYc\_�g$E�kfE2qCkXE2FfEY_'OfEGp�gUT�c 0 � 0.D�cdOfkX`�¡�[�|>EYk
	 (�� M���
� 	�� 	 � 	�� � � 	�� ( � 	�� *� � � 	 � � � � � � � ( � � � *� (�� 	 � (�� � � (�� ( � (�� *� * � 	 � * � � � * � ( � * � *

�����
@�ACE�z6¥�P�Aac\F�g$EYE2_�pCE2Ff`��>_CE2p+Of[�g$E�`�D#qChbEYD#EY_'OXE2p�[\_�D�cd_UT+pV`��$E2kfE2_'O�qChbcdOe��[>kfD�F ( �1)4��@�AaE�kf[>]C_ap

��]C_aZ�Of`b[\_�[\��OXACE�z6¥oP�`bF6ZY[\D#q$[>FfE2p�[d�=H�gac\Ff`bZMOXkXc\_aFe��[\kXD#cdOf`b[\_aF0MlPU]Cga¢�T'OfEGFY�$PUAC`��³OXrK[��6F2�aL�`�¡7Ho[\hb]CD#_aFY�
zKpCpCr6[\]C_ap�&�EYTsOXAac�O���[\kX �c�O,OXACE6gUT'OfEKhbEY|>EYhV[\_.OXACEK`�_'OXEYkX_acdhaFeOXcdOfE>��K AC`bhbEnPUAC`��³OXrK[��6Flc\_ap#zKpCpCrK[>]C_apU�
&�EYT�c\kfE�_7c�Of`b|\E�[\q$EYktc�Of`b[\_7F�EY|>EY_ [>_ x��gC`�O^qCkX[VZ�E2FXFf[\ktFY�,PU]Cga¢�T'OfEGF�c\_ap L�`�¡7Ho[\hb]CD#_aF.cdkXE�pV`GI�ZY]Ch�O�OX[
`bD.qah�E2D.E2_'O2��PU]Cg7¢oT'OXE2FK[>q7E2kXcdOfE2F�[>_�EGc\ZtA�gUT'OfEs[\�~OXACEs`�_'OXEYkX_acdh�FeOXc�OXE�c\F�c#Z�[>D.q$[>Ff`�Of`b[\_�[d�~OXkXc\_aFe��[\kXD#cd�
Of`b[\_7F�M
OXACEsD^]Ch�Of`bqChb`bZ2c�OX`�|>EM`b_U|\E2kXFf`�[>_�`b_�	 (�� cd_7p�OXACE�c�I�_CE�OXkXc\_aFW��[>kfD [�|>EYk
	 ( pVE (a_CE2p�gUT�M�����������

� 	� �� (� *� ,������� �

�������������
7

�����������

� � � � � . . .
. � � � � � . .
. . � � � � � .
. . . � � � � �
� . . . � � � �
� � . . . � � �
� � � . . . � �
� � � � . . . �

�������������

�����������

� 	� �� (� *� ,������� �

�������������
&

�����������

.
�
�
.
.
.
�
�

�������������
L�`�¡7Ho[\hb]CD#_aF�ZY[\_aFf`�pVEYktF�EGc\ZtA^ZY[\hb]CD#_^c\F�c6q$[\hbTU_C[\D#`�cdh'[�|\EYk�	 ( � ��@�AC`�F~Ofktcd_aFe��[\kXD�c�Of`b[\_�ZY[\kXkfEGFeq$[\_7pCF

Of[�c#D�]Ch�OX`�qah�`�ZYcdOf`b[\_�g'T�c�(C¡VE2p�q7[>h�TU_C[>D.`�cdh M! �6 � : 7 . 8 � * & .�� � ( & . � � & . 8���
" 	�� #" � � #" (�� #" * � #

����� 7

���
. 8 . 8 .�� .��
. � . 8 . 8 .��
. � . � .�8 . 8
. 8 . � .�� .�8

�����
��� $

	�� #$ � � #$ (�� #$ * � #
�����

JI_  >}��4gC`�O�qCkX[VZ�E2FXFf[\ktFY��hb[U[\ U]Cq�OXc\gCh�EGF^Z2cd_�g7E�]aFeEGp!Of[�q$EYkf��[\kXD g$[dOfA�[>q7E2kXcdOf`b[\_aF2� K�E�ZYc\_�Aac&|\E#[\_aE
OXc\gChbE6[d�~}\w\�M�o[>kXpCF,��[\klEGc\ZtA�Z�[>h�]CD#_�[\��L;`�¡7Ho[\hb]CD#_aF2�\`4� E>���>��[\]aklOXc\gChbE2F2�\E2c>ZtA#[d�,y &s¢�T>OXEK��[\klOfACE6�KAa[\hbE
EY_7Z�kXT'qCOf`b[\_��,@�ACEGFeEMOXc\gChbE2F6ZY[\kXkfEGFeq$[\_ap�Of[.OfAaE���[\hbh�[��K`b_C�.kfE2hbcdOf`b[\_aF0M

% 	�& $(' 7*)++, 8 & $�'.- .�88 & $('
8 & $('

8 & $�'.- . 8
/1002 % � & $�' 7*)++, 8 & $('3- . 88 & $('3- . 8

8 & $('
8 & $('

/1002 % ((& $(' 74)++, 8 & $('
8 & $('3- . 8
8 & $('3- . 8
8 & $('

/1002 % * & $(' 74)++, 8 & $('
8 & $('

8 & $('.- .�8
8 & $('.- . 8

/1002
�KACE2k - pCEY_C[\OfE2F�OXACEsD^]ah�OX`�qChb`�ZYc�OX`�[>_�`�_�	 ( � �

&6[��s�UOXACE65\�ÐOXA�ZY[\hb]CD#_�[d�~OXACE�FeOXc�OXEsD�c�OfkX`�¡�c��³OXEYkK[\_aE�zn¥oP�kf[>]C_ap�ZYc\_�g$EsE�¡VqCkXE2FXFfE2p�c>F�M
%(7.8:9 7 % 	 & ;=< 	�� 9 '3> % � & ;=< � � 9@?BADC '.> % ( & ;E< (@� 9@?FA � 'G> % * & ;=< * � 9@?BABH '3>JI �K9

�KACE2kfEsOXACE�ZY[\_aFeOXc\_'OXF � 5 pVEYq$EY_7p;[\_�OXACE.PVAC`��³OtrK[��6FnOfktcd_aFe��[\kXD�c�Of`b[\_�c\_ap I � 9 `bFnOfACE.Z�[>kfkXE2Ffq7[>_apV`b_C�
qac\keOK[d��OfAaEskf[>]C_ap� \EYT>�lz6_;c>pCpV`�Of`b[\_ac\h9OXcdgah�E�[d�l}\w\�.�o[>kXpCF�`�FKkXE2i']C`bkfEGp���[\k6OfACEsh�c\FeO6z6¥oP�kX[\]C_7p��CFe`b_aZYE
OfAa`bFKh�c\FeOKkf[>]C_ap�pV[UE2F�_C[\O6`�_U|>[\hb|\EIOfACE�L�`�¡7Ho[\hb]CD#_aF�[\q$EYktc�OX`�[>_��VgC]VO6[>_ChbT�OfACE�Ff]CgaFeOf`�Of]COf`b[\_�hbc&T>EYkG�

z6_a[dOfAaEYk�`�D#q$[\kfOXc\_>O�q$[\`b_>Os`�FIOfAacdOMOXACE�(aktFWOsz6¥oP!kX[\]C_7p+pVE2q7E2_apCF�[\_+OfACE.¡V[\kMg$E�OW��EYEY_!OfAaE#FfE2ZYkfEYO
 \E2T;cd_ap+OfAaE.qahbc\`�_'OfEY¡UO2��K `�OXA+OXACE�qCkXEY|U`�[>]aFfh�T�pVEGFfZYkf`bg7EGp+hb[U[\ U]Cq+OXcdgah�EGFY��OXACE�(aktFWOskX[\]C_ap+[d�oOfACE�z6¥�P
ZYc\_�OXACEYkXE���[>kfE�g$Es�Kkf`�OeOXEY_�c\F0M

¯�°�±�¯³²



���������
	���������������
��������������
��	 y>y

� 	 7 % 	 & � 	�� 	 > � 	�� 	 '3> % � & � � � � > � � � � '.> % ( & � (�� ( > � (@� ( '.> % * & � * � * > � * � * '.>JI � 	� � 7 % 	 & � 	�� � > � 	�� � '3> % � & � � � ( > � � � ( '.> % ( & � (�� * > � (@� * '.> % * & � * � 	 > � * � 	 '.>JI � �
� � 8 7 % 	 & � 	�� ( > � 	�� ( '3> % � & � � � * > � � � * '.> % ( & � (�� 	 > � (@� 	 '.> % * & � * � � > � * � � '.>JI � (� * 7 % 	�& � 	�� * > � 	�� * '3> % � & � � � 	 > � � � 	 '.> % (�& ��(�� � > � (@� � '.> % * & � * � ( > � * � ( '.>JI � *

�KACE2kfE � # � 9�cdkXEMOfACEsqCh�cd`b_'OfEY¡'OKgUT'OfEGFKcd_ap � # � 9�c\kfEMOfAaEs \EYT�gUT'OfEGFY�
� � ��
� ��	~�Y	 �	� �����������{�����K� ����� � � � � �����������K��� ����
���t���K������
�K	

z g7EYOeOfE2k#]C_apVE2kXFeOXc\_apV`b_C�+[\�6OfACE�c�OfOXc>Zt !kXEYq$[\kfOfEGp�gUT ¢oE2kf_7FWOXEY`b_ kfEGi']C`�kXE2F�c;|>EYkXT�qakfEGZ�`�FeE�cd_ac\h�TVFf`bF^[d�
cdhbh6qac\kXc\D#E�OfE2kXF#kXEYh�c�OXE2p Of[ c\_ z6¥oP£EY¡VE2Z�]COf`b[\_��uJI_ D.[VpVE2kf_ qCkX[VZ�EGFfFf[\ktFY��Fe]7ZtA c\_ cd_ac\h�TVFf`bF�Z2cd_ g$E
q$EYkf��[\kXD.EGp#�K`�OXA�Ff[d�³OW��cdkXEoOXE2ZtAC_a`bi']CEGF�gac>FeEGp.[\_�OXACE6q$EYkf��[\kXD#c\_aZ�EIZ�[\]a_>OXEYktFY��@�c\gChbE  s�\`b|\EGF,OXACE6_U]CD^g$EYk
[d�lE2|\E2_>OtFKOXAac�O�ZYcd_+g7E�D.EGc\Ff]CkXE2p�cd_7p�OfACE�_U]CD^g$EYkM[d��c&|�cd`bh�cdgChbE�Z�[>]C_'OfEYktF<#·`Ð� E\�b�$OfACE�_U]CD^g$EYkM[d�lE2|\EY_'OtF
�KAC`�ZtA!Z2cd_+g$E#D#E2c\Ff]CkXE2p;Ff`bD^]Ch�OXc\_CEY[>]aFehbT %K��[>kspV` �9EYkXEY_'O�qCh�c�Oe��[>kfD�F2�5;�_�c\h�h���[>h�hb[��K`�_a��Ff`�D�]ChbcdOf`b[\_aF2�9OfAaE
|�cdhb]CE2F�[\��OfACEGFeEMq$EYkf��[\kXD#c\_aZ�EMZ�[>]C_'OfEYktFoAac&|\EIg7EM[\gVOtcd`b_CE2p���kf[>D OfACE����
	������	.pCEY|U`bZYEngUT#OfAaE  a� }C��y��������
hb`�gCktcdkXT ( H�)�

&n]CD^g$EYk6[\� &n]CD^g$EYk6[\�
jlkX[UZYE2FXFe[>k Z�[\]a_>OXEYktF EY|\E2_'OXF

��������� ��!L } x\�
��������� ��! H y2x H>x
"#�$����� ��! H � �

�&%(')��*+��, ��H'w\� � }d�\�
�&%(')��*+��, �dwd� H H>�

@�cdgChbE5 M�HoAacdktc\Z�OfE2kf`�FWOX`bZ2F�[d�~OXACEsq$EYkf��[\kXD#c\_aZ�EsZY[\]C_'OfE2kXFo��[>k6FeE2|\EYktcdh�c\kXZtAC`�OfEGZÇOX]CkfEGF

z6hbh~Ff`�D�]Ch�c�Of`b[\_7FKAac&|\E�g$EYE2_�q7E2ke��[>kfD#E2p��K`�OfA.-/� ���+0 #Ð}C� �a��y>y�c\_ap;}V� Ha�ó}\}^ \E2kf_aEYh�F�%��o@�ACE�ZY[\D#qC`bh�E2k6`bF
� ���F C� Ha�  C��@�ACE�zn¥oP�`�D#qChbEYD#E2_>Otc�OX`�[>_��oE�]7FeEGp�`bF�OfACE��a� � � w����C� � � x213������4�465;`�D#qChbEYD#E2_>Otc�OX`�[>_ ( yG�1)4�
K�E.c\hbFf[�q$EYkf��[\kXD#E2p;Ff[\D#E�Ff`bD^]Ch�c�OX`�[>_aFn�K`�OfA+OfACE7"8�+�+��5F;�jlj wC� ��`�D#qChbEYD#E2_>Otc�OX`�[>_��9�KAC`bZtA!h�EGp�OX[�|\E2kfT
Ff`�D#`bhbc\kIkXE2Ff]Ch�OXF2�M¢�[dOXA+`bD#qCh�E2D#EY_'OXcdOf`b[\_aFI]aFfE�(a|>E^hb[U[\ U]Cq�OtcdgChbE2F2�9E2c\ZtA+[d� ��&s¢oT'OXE\� ,C[\kM`b_aFWOtcd_aZYE\�9��E
cdkXEscdgChbE�Of[�i']ac\_'Of`���T�OfAaE^z6¥oP�EY¡VE2Z�]COf`b[\_�FWOtcdkfOf`b_C�#��kX[\D c#hb[>c>pVE2p�ZYc>ZtACE�`�_a`�OX`bc\h�FeOXc�OXEs[\_�c#j
EY_'Of`b]CD  
gUT�OfAaE�i>]7cd_'Of`�Of`bE2F��>`�|>EY_�`�_�@�cdgChbE Ha�

;�_aFeOfkX]aZÇOX`�[>_aF HoTVZ�hbE2F P'Otcdhbh ;�_'OfEYkXkX]CqVO �lyspCcdOXc �lyspCc�Otc ��}.pCcdOXc
Ho[\D#qChbE�OXE2p c\Z2Z�EGFfFfE2p D#`�FfFfE2F D#`�FfFfE2F

x>w�H w\}>w HUw � H � w }d� �

�ly�`b_aFWOXkf]7ZÇOf`b[\_ ��yM`b_aFeOfkX]aZÇOX`�[>_ ��}�`�_aFeOfkX]aZ�Of`b[\_
c>ZYZYE2FXFeEGF D#`bFXFeEGF D#`bFXFfE2F
H'w\� w�H �

@�cdgChbE H�M�z6¥�P�EY_aZYkfTUqVOX`�[>_�[\_;c�j
EY_'OX`�]CD  $#Ð�)�dx)���d�XyG���� �%,��kf[>D c�hb[>c>pVE2p�Z2c\ZtACEs`b_C`�Of`�cdh
FWOtc�OfE�#·c&|\E2kXc\�\E
[�|\E2k 8�� � E2_aZ�kXTUqVOf`b[\_7F�%
���� 9�";: �/+,"/�2+ ( % ��3/+9�2��� 3$+ !�" ! ��!6��� ����� ��+

@�ACE�cdOeOtc\Zt npVEGFfZYkf`bg$E2p�`b_ ( yB)'`bF�D.[>]C_'OfEGp�`�_�c�|>EYkXT6qacdkfOf`�Z�]ahbc\k�Z�[\_'OXE�¡UO��KAC`�ZtAs`�_��7]CEY_aZYE2F�`�OXF~q7E2ke��[>kfD�c\_aZ�E>�
@�ACEsD�cd`b_�qCkf[>q7E2keOWT�`bF�OXAac�O6D�cd_UT�FfTVFWOXEYD ZYcdhbh�FKcdkXEMq$EYkf��[\kXD#E2p�g7EY��[\kXE�E2c\ZtA�z6¥�P�EY_aZYkfTUqVOX`�[>_�g$E2Z2cd]aFfE

±~± Ï�PCÆÇÉÇÉGÄ



yG} � ������
�� �����N�� � ��	����
��� ���������

OfAaE.Ff`�D�]Ch�c�Of`b[\_7FnAac&|>E^g$EYE2_+q$EYkf��[\kXD.EGp�`b_;OfAaE.ZY[\_'OfEY¡'OM[d�oc�kfEGi']CE2FeOnOX[�c�FeE2kf|>EYkG�M@�ACEGFeE.FeTVFeOfE2D�ZYcdhbh�F
cdkXEK[d��D�c�mW[>kl`bD.q$[\kfOXc\_aZ�EIFe`b_aZ�E�OXACEYT#AC`b�\Aah�T�`�_��7]CEY_aZYE6OXACEnZYc>ZtACE6FeOXc�OXE\�>,C[>kl`b_aFWOtcd_aZYE\�'`�Oo`bF� '_a[��K_#OfAacdO
cd_�`b_>OXEYkXkf]aqVOf`b[\_�ZYc\]aFeEGF�`�_�c&|>EYktcd�\E6OfACEskXEYqCh�c\ZYEYD#EY_'OK[d��yGw\�  '}&�gUT>OXEMZ2c\ZtACE�gChb[VZt VF�`�_�OfAaE
�lysZYc>ZtACEI[>_
c.j
EY_'Of`b]CD  .qCkX[VZ�EGFfFf[\k�kX]C_C_C`b_C�#]C_apVE2k ��`b_U]V¡ ( }\}*)�

L�[>kfE2[�|\EYkG��¢�EYkX_aFWOXEY`b_$� F,c�OeOtc\Zt �q$EYkf��[\kXD�F,Fe[>D#E�c\kfktc&TsD�cd_C`bqC]Ch�c�OX`�[>_aF
g$E���[\kXEKEY_7Z�kXT'qCOf`b_C��E2c\ZtA#gChb[VZt �M
���
	������	��
��������
����������������������	��

 �!��"$#��&%�"���'(�)" �  �*����� �+�	,�-.�/� ����0��1#���2&0��3���4

���5��6 ��"798):.� 	��
��� 	;"<

���
	������	��
���=8&:�
����������������������9�)">������

���
	������*8&:?
@�AB6 �C"<
��������ED1�
	�F�2$	���2<���&���9�)">������

G�H�I�J �C"��	�K ���L���)"<MND��
	�F�2
	 ��2?M!O��CP ��2C"�' ��'1�Q

���
	������	��
���=8&:�
�����������������8&:��9���+�=#� 	�2&01R.6
��'�S �
	��<�����L

 �!��"$#��&%�"���'(�)" �  �*����� �+�	,�:.�/� ����0��1#���2&0��3���4


z ZY[\_aFfE2i']CE2_aZ�E�[d�,OXACE2FfE�c\kfktc&T�D�cd_a`�qC]ahbcdOf`b[\_aFn`bFnOfAacdOMFf[\D#E^E2h�E2D#EY_'OXFI[d�,OXACE.zn¥oP�hb[U[\ U]Cq�OtcdgChbE2FMcdkXE
EY|U`�ZÇOXE2p���kX[\D OfAaE���y^pCc�Otc�Z2c\ZtACE>�I@�AC`�FIZ2cd_;g$E�ZtAaE2Zt \EGp�[\_+@�cdgah�E#w��KAC`�ZtA+Z�[>D#qacdkXE2F6OfACE�_']aD^g$EYkM[d�
c&|\E2kXc\�\E
��y.pCcdOXc�D.`�FXFeEGFMpC]Ckf`b_C��cd_+zn¥oP+E�¡VE2ZY]VOf`b[\_![\_!c�j
EY_'Of`b]CD H��KACEY_+OfACEGFeE#D�cd_a`�qC]ahbcdOf`b[\_aFMcdkXE
q$EYkf��[\kXD.EGp�c\F�`�_ ( y�)=#���[\kT6
��"���U�����%��\cd_ap��KACEY_�OXACEYT�c\kfE6kXEYqahbc>Z�E2p�g'TV0��&0� ��K^`b_aFeOfkX]aZÇOX`�[>_aF2�O;O�`bFo��[\kfOfA
_C[\Of`�Z�`b_C�.OfAacdO2�C`b_�g7[\OfA�ZYc>FeEGFY�VFf[\D#E�[d��OfACEGFeEsZYc>ZtACE�D#`bFXFeEGFKcdkXEsZYcd]7FeEGp�gUT�OXACE � �����~Fe[\�³OW��c\kfEMqCkX[\g$E\�

;�_aFeOfkX]aZ�Of`b[\_aFnHo[>D.qah�EYOfE2p HoTVZ�hbE2F ��y5JIcdOXc#L�`�FfFfE2F ��}.L�`bFXFfE2F
0(�&0� ��K x>}�H wVyG� �'w �
6
��"���U���� x>}\� w� �H x� �

@�cdgChbE^w Mlz�|\E2kXc\�\EM_']aD^g$EYktF�[d�,pCc�Otc���ysD#`bFXFeEGF��KACEY_�OXACE^cdkXktc&T.D�c\_C`�qa]ChbcdOf`b[\_aF6`�_ ( y�)�cdkXE�kfE2qCh�c\Z�EGp�gUT
Ff[\D#ET0(�&0� ��K.`b_aFeOfkX]aZÇOX`�[>_aF5#�[�|>EYk 8�� � EY_7Z�kXT'qCOf`b[\_aF
%

@�ACE2kfEY��[\kXE\�9`�O�c\qCq7EGcdktF6OXAac�O�OXACE#E�¡V`bFeOfE2_aZ�E.[d��FeTVFeOfE2D#F�Z2cdhbhbF�cd_7p;[d��Fe[>D#E.c\kfktc&T�D�c\_C`�qa]ChbcdOf`b[\_aFM`b_
OfAaE�Fe`bD^]Ch�c�OX`�[>_aFspVEGFfZYkf`bg7EGp�g'T ( yB)oZYc\]aFeEGFMOfACE�E2|U`bZ�Of`b[\_���kf[>D OfAaE��ly�ZYc>ZtACE#[d��D�cd_UT;EYhbEYD#E2_>OtFs[d��OfAaE
z6¥�P�h�[U[\ U]Cq�OXc\gChbE2F�g$E���[\kXE�E2c>ZtA�E2_aZ�kXTUqVOf`b[\_��,@�AU]aF2�VD#[>FeO6EYhbEYD#EY_'OXF�[\��OXACE�OXc\gChbE2FKc\Z�Of]ac\h�hbT�hb`�E�[>]VOXFf`bpCE
[d��OfAaE �ly�ZYc>ZtACE.cdOsOfACE�g$EY�>`�_a_C`�_a��[\��EGc\ZtA�EY_aZYkfTUqVOX`�[>_���@�ACEYkXE���[>kfE>�9OfACE�cdOeOtc\Zt +pVEGFfZYkf`bg$E2p!`�_ ( yB)�ZYc\_
D#[\kXE#[\kshbE2FXF�g7E�FfEYE2_�c>Fscd_�c�OfOXc\Zt ;FeOXc\keOX`�_a����kX[\D cd_�EYD#qVOWT�ZYc\ZtAaE\��`4� E>����c\Fsc�kXE2FfE�O�c�OfOXc\Zt 9�~ZYh�['FeE.OX[
OfAaE�c�OfOXc>Zt �pVEGFfZYkf`bg$E2p�`b_ ( }\w*)�!@�AC`�F�`bF.Z�[>_�(akXD.EGp�gUT+OXACE�Ff`bD^]Ch�c�OX`�[>_�kfEGFe]Ch�OXF^�\`b|\E2_�`�_ ( y\�,j,c\�\E;yG��)�
;�_apVE2E2p��a�oEsZYc\_�[>gaFfEYkX|\EIOfAacdOXWCY. \EYT�gC`�OtFKcdkXE�kfEGZ�[�|\E2kfEGp�c��³OXEYk 8 ( � z6¥�P�EY_aZYkfTUqVOX`�[>_aF�[\_�c�j
E2_>OX`�]aD  C�
¢�]VO2�7D#[>FeO6[d�
OfACEGFeEs >EYT�gC`�OtFnZY[\kXkfEGFeq$[\_ap�Of[�OXACE��.D#[>FeOnFf`��>_C` ($ZYcd_'OKgC`�OXFn[d�
OfACEs >EYT�g'T'OXE2F2�a`4� E>���VOX[�OfAaE
gC`�OXF�`b_U|\[\hb|\EGp#`�_�Z�[>hbp�FWOtcdkfO�D#`�FfFfE2F2�,@�ACEYkXE���[>kfE>�>`�O6FeE2EYD�FoOfAacdO�D#['FWO�[d��OfACEMkfEGZ�[�|>EYkXE2p# \E2T�gC`�OXF�`�_�OfAaE2FfE
Ff`�D�]ChbcdOf`b[\_aFKZY[\D#EM��kf[>D Z�[>hbp�FeOXcdkfOKD#`bFXFeEGFY�

���� 9�";: �/+,"/�2+ ( % ��3/+9�2��� 3$+ -/� ����).+ ��+ �4�

@�ACE�ZYc>ZtACE.qacdktcdD#E�OXEYktFIc\hbFf[�`b_��a]aEY_aZYE#OfACE#EY_7Z�kXT'qCOf`b[\_;OX`�D#`b_C�a� ,C[>k�`�_aFeOXc\_aZ�E>�~@�cdgChbE.��Z�[>D#qacdkXE2FIOfAaE
c&|\E2kXc\�\Eo_']aD^g$EYkl[\�9Z2c\ZtACE�D#`bFXFfE2F,pV]CkX`b_C��[\_CE6zn¥oP.EY_aZYkfTUqVOX`�[>_^��[>k�cMj
EY_'Of`b]CD  Mc\_ap#c�j
EY_'Of`b]CD H7��@�AaE
D�cd`b_;pV`��$E2kfE2_aZ�Esg$E�OW��EYE2_�OfAC['FeEsqCkX[VZ�EGFfFf[\ktF�`bF6OfAacdO6j�E2_'Of`b]CD  #Aac\F6c�yG�7&s¢�T>OXE
�ly�pCcdOXc�Z2c\ZtACE�c\_ap�c
y2� &s¢�T>OXE ��yI`b_aFeOfkX]aZÇOX`�[>_�Z2c\ZtACE>�'�KAa`�hbE�j�E2_'Of`b]CD H�A7c\F�cd_�x &s¢�T'OfE �ly�pCc�Otc�Z2c\ZtACEMcd_ap�csOXkXc>Z�E�ZYc>ZtACE
E2i']C`b|�cdhbEY_'O�Of[�c\_ ��yM`b_aFeOfkX]aZÇOX`�[>_�Z2c\ZtACE�[\��yG���ty2x<&s¢�T'OfEGFY�

;O�Z�hbE2c\kfhbT cdqCq$E2c\kXF�OXAac�O#OfAaE�kfEGpV]aZ�EGp Ff`b�YE�[d�IOfACE �ly�Z2c\ZtACE�`�_ j
EY_'OX`�]CD H�Aa`��>ACh�T `�_aZYkfEGc\FfE2F�OfAaE
_U]CD^g$EYkn[d�lZYc>ZtACEsD#`bFXFeEGFY��@�AC`�F6`�FnpV]CE�Of[#OfAaEs�·c\Z�O6OfAacdO6OfAaE�w &s¢�T>OXE2FKkXE2i']C`bkXE2p�gUT�OfAaE�h�[U[> ']aq�OtcdgChbE2F
cdkXEsi']C`�OXEs`�D#q$[\kfOXc\_>O6�K`�OfA�kXE2Ffq7EGZÇOKOX[#OfACEsj
EY_'OX`�]CD H �lyspCcdOXc�ZYc>ZtACEsFe`b�YE>�lr6cd_7pV[\D c\ZYZYE2FXFeEGFoOf[#OfAaE2FfE
OXc\gChbE2FnOfACE2_!Z�kXE2cdOfE.Fe[>D.E.Z�[>_��a`�ZÇOID#`�FfFfE2FMc\FIE�¡VqCh�cd`b_CEGp�`�_�PUE2Z�Of`b[\_? a�  a�M@�AaE2FfE�Z�[>_��a`�ZÇO�D#`bFXFeEGFIpC[�_C[\O
cdqaq7EGcdkKcd_UTUD#[\kXEn[\_�OfACE�j
EY_'OX`�]CD  �Ff`�_7Z�EMOfACE ��yMpCcdOXc.ZYc>ZtACEI`�FoOW�K`bZYE�hbc\kf�>EYkG��@�ACE2kfEY��[\kXE\�UD�cd_UT�ZYc>ZtACE
D#`bFXFfE2F
ZYc\_^g$Eo[>gaFeE2kf|>E2p�pC]Ckf`b_C�IOfACE�E�¡VEGZ�]VOX`�[>_^[d�aOfACEKz6¥�P�[>_�cIj�E2_'Of`b]CD HM`�_^OfACEKZ�[>_apV`�Of`b[\_aF�pVEGFfZYkf`bg7EGp
gUT;¢�EYkX_aFWOXEY`b_A#�`4� E\�b�9��kf[>D c\_!c\h�D#[>FeOIE2D#qVOWT;ZYc>ZtACE*%���¢�]VOG��Fe[>D#E^[d��OfACEGFeE.ZYc\ZtAaE^D#`bFXFfE2FMcdkXE�Z�[>hbp!FWOtcdkfO
D#`bFXFfE2F7#·pC]CE#Of[�OXACE�EYD#qVOWT�ZYc\ZtAaE.`b_C`�Of`�cdh�FeOXcdOfE1%Ic\_ap!OfACE�[\OfACE2ks[\_CEGFscdkXE�Z�[\_!�a`bZ�O�D#`bFXFeEGF7#·pV]aE#Of[�OfAaE

¯�°�±�¯³²



���������
	���������������
��������������
��	 y* 

;�_aFeOfkX]aZÇOX`�[>_aF HoTVZ�hbE2F PUOXcdhbh �lyspCcdOXc �lyspCcdOXc ��}.pCcdOXc
Ho[\D#qChbE�OXE2p c>ZYZ�EGFfFfE2p D#`�FfFfE2F D#`�FfFfE2F

j�E2_'Of`b]CD  x>w�H w\}>w H'w H � w }d� �
j�E2_'Of`b]CD H x>}�H wVyG� yG} H � w �>w �

@�cdgChbE^� MnHo[>D.q7cdkX`bFf[\_�[d�,OXACE�c&|>EYktcd�\EM_U]CD^g$EYktF6[\��ZYc>ZtACEsD#`bFXFeEGF6g$E�OW��EYE2_;j
EY_'Of`b]CD  �cd_7p�j�E2_'Of`b]CD H
#�[�|>EYk 8�� � EY_7Z�kXT'qCOf`b[\_aF
%Ç�V�KACE2kfE�EGc\ZtA�E2_aZ�kXTUqVOf`b[\_�`�FKqCkXE2Z�EGpVE2p�gUT�Ff[\D#ET0(�&0� ��K.`b_aFeOfkX]aZÇOX`�[>_aF

FfD#c\h�h6Ff`b�YE�[d�MOfAaE;ZYc\ZtAaE*%Ç� @�AaE�`bD#q7['FfFf`bgC`�hb`�OWT Of[ pC`bFeOf`b_C�\]a`bFfA g$E�OW��EYE2_ g7[\OfA  U`�_apaF�[d�sZYc>ZtACE�D.`�FXFeEGF
�K`�OfA�Of`bD#`�_C��`b_V��[>kfD�c�OX`�[>_�ZY[\_aFf`�pVEYktcdgChbT�kXE2pV]aZYE2FoOfAaEsq7E2ke��[>kfD�cd_7Z�E�[d��OfACE�cdOeOXc>Zt 9�=,a[\k�OXAC`bF6kfEGc\Ff[\_��'OfAaE
q$EYkf��[\kXD#c\_aZ�En[d�9OfACE�ZYc>ZtACEKOX`�D#`b_C��cdOeOXc>Zt ^kXEYq$[\kfOfEGp#g'T�¢�EYkX_aFeOfE2`�_#��[>k�csj
E2_>OX`�]aD  �ZYc\_C_C[dOog7EMc\ZtAC`bEY|>E2p
��[\k6c.j
EY_'OX`�]CD Ha�ac>F�E�¡VqCh�cd`b_CE2p�`b_ ( yGw1)4�

� � �o^�����N��� � ����� �����^��� � � � � �{	���s��������� � � ��� � � ����K� �o��
���

PU`b_aZ�E;OfACE!E�¡V`bFeOfE2_aZ�E+[d��OW�o[ pC` �9EYkXEY_'O�OWTUq$E2F�[\��ZYc\ZtAaE;D#`bFXFeEGF�D�cd >E2F�¢�EYkX_aFeOfE2`�_$� F�cdOeOtc\Zt  D�]aZtA hbE2FXF
EBI�ZY`�E2_>O.[\_ c+j
EY_'Of`b]CD Ha�,`�O�Z�hbE2cdkXhbT�c\qCq7EGcdktFsOXAac�O.D.[>]C_'Of`b_C�!c\_ c�OfOXc>Zt �`b_�OXAC`bF#ZY[\_'OfEY¡'O.kfEGi']C`�kXE2F^c
g$E�OeOXEYknFfEYq7cdktc�Of`b[\_�[d�
g7[\OfA�qCACE2_C[\D#E2_acC�l@�AC`�FKZYc\_�g7E�c>ZtAC`�E2|\EGp�gUT�OXACE���[\hbh�[��K`b_C�#c�OfOXc\Zt ��KAC`bZtA�c&|>[\`�pCF
Z�[>hbp�FeOXcdkfOKD#`bFXFeEGFKFe`b_aZYEs`�OnFeOXc\keOtF���kX[\D c#h�['c\pVEGp�ZYc>ZtACE�`�_a`�OX`bc\h~FWOtc�OXE\�

@�AC`�Fsc�OfOXc\Zt ;Z2cd_�g7E�FfEYE2_�c>Fsc�|�c\kf`�cd_'O�[d��¢�E2kf_aFeOfE2`�_ � FscdOeOXc>Zt �`�_!OfAaE�FeE2_aFeE.OXAac�Os`�O�E�¡VqChb[\`�OXFsFf[\D#E
`bkfkXEY�>]Chbc\kf`�Of`bE2F~`�_^OfACEoOf`bD#`�_a��pC`bFeOfkX`�ga]VOf`b[\_aF2���KAC`�ZtA�c\kfE�OWT'qa`bZ2cdh'[d�COXACEoD#`�Z�kX[d��cdktZtAC`�OfE2Z�Of]CkXEl[\�COfACEoOXc\kf�>E�OXE2p
qCh�c�Of��[\kXD���@�ACEsD�c�mW[>k6pV` �9EYkXEY_7Z�Es�K`�OfA ( yB)~`�FKOXAac�O6[>]Cknc�OfOXc>Zt �`bFnc C �0����
��������� � �C�	���������� ������d�a`4� E\�b�COfAaE
[\_ah�T�c\FXFe]aD.qCOf`b[\_�[\_�OXACEoZ2c\ZtACE,`b_C`�Of`�cdh>FeOXcdOfEl`�F�OXAac�O�cdhbh\hb['[> U]Cq�OXc\gCh�EGF�hb`�E�`�_�OXACEoZ2c\ZtACE,g$E���[>kfElE2_aZ�kXTUqVOf`b[\_~�
@�AC`�FKFe`�Of]7c�Of`b[\_�`�F6c\ZtAC`bEY|>E2p�g'T�kfE2D.[�|U`b_C�#cdhbh�FeTVFeOfEYD ZYcdhbh�FKcd_ap�cdkXkXc&T#D�cd_a`�qC]ahbcdOf`b[\_aF�q$EYkf��[\kXD#E2p�`�_ ( y�)4�

���� � +,���2�4!�-$��!6( " ( %
��3/+9��! ) !�"$# � ���������

z Of`bD#`�_C�#c�OfOXc>Zt �ZYcd_�g7E�D#[\]a_>OXE2p��KACEY_�OfACE�c�OfOXc>Zt \EYk�`�F�c\gChbEnOX[�(a_7p�c.Z�[>kfkXEYh�c�OX`�[>_�g7EYOW�oE2EY_�c�ZYEYkfOXcd`b_
qCkX[\q$EYkfOWT � [>_�OfAaEMFfE2ZYkfEYOo \E2T.c\_ap#OXACEIE2_aZ�kXTUqVOf`b[\_#OX`�D#E>�>;�_�OfAaEIZ�[>_'OfE�¡UO�[d�~ZYc>ZtACE6OX`�D#`b_C��cdOeOtc\Zt VFY�>OfAaE
ZtAC[>`bZYEo[\�ajlkX[\q$EYkfOWT � `bF
kXEYh�c�OXE2p�Of[IOfACEKZYc>ZtACE�qacdktcdD#E�OXEYktFY��,C[\k
`b_aFeOXcd_7Z�E\�d@�Ff]C_C[U[ ���O�CGD\`�_ ( }>w*)aZ�[>_aFe`�pVE2k
OfA7c�O6c.h�[>_C��JI¥oP�E2_aZ�kXTUqVOf`b[\_ �dpVE2ZYkfTUqVOX`�[>_�Of`bD#E #�`4� E>���Cc#FfE2i']CE2_aZ�E�[d�
ZYc>ZtACEID#`�FfFfE2F
%�Z�[>kfkXE2Ffq7[>_apCF�Of[.OfAaE
�·c\Z�OsOfAacdO � � > � � ���7�� 6 I 	 : > � 6 I � � :M[>_�Fe[>D.E#gC`�O^q$[>Ff`�OX`�[>_aF��KAC`�ZtA�cdkXE#pCE�OfE2kfD#`b_CE2p�gUT;OXACE�Ff`��2E[d�oOfACE�Z2c\ZtACE#gChb[VZt UF�c\_ap;OXACE�Fe`b�YE#[\��OfAaE�]aFeEGp+hb[U[\ U]Cq+OXcdgah�EGFY�#z Fe`bD#`�h�cdkscdOeOXc>Zt �[\_�z6¥oP!E2_acdgChbE2FIOX[
kXE2Z�[�|>EYk�OfAaE�D#[>FeOnFe`b�\_C`�(7Z2cd_'OKgC`�OtF6[\��EGc\ZtA� \E2T�gUT>OXE\� ,C[>kK`�_aFeOXc\_aZ�E>�C��[>k 8 8&�gUT'OfEsZYc>ZtACEsgChb[UZt VF5#·E\� �a��[>_
c.j
EY_'Of`b]CD  %Ç�C`�O6kXE2Z�[�|>EYktFlOXACE^w�D#[>FeOKFf`b�\_C`�(7ZYc\_'O�ga`�OtFK[d��E2c\ZtA�gUT'OfE\�

,C[>k�hb[>c\pCE2p�ZYc>ZtACE�c�OfOXc>Zt UF2�
ZYc\ZtAaE�D.`�FXFeEGF^pV[;_a[dO^[VZYZY]Ck�c\_UT'D#[>kfE>��@�ACE2_��
�oE�_CEYEGp�Of[ (7_ap Ff[\D#E
kXEYh�c�Of`b[\_7F�g$E�OW��EYE2_�OXACEK`�_a`�OX`bc\hCFWOtc�OfE�[d�7OfACEKzn¥oP.cd_ap^OfACE�qCkX[VZ�EGFfFf[\k�D#`bZYkf[\�c\kXZtAC`�OfEGZÇOX]CkfE>� +6_V��[>keOX]C_acdOfEYhbT\�
OfAaEn�KAC[>h�E6D#`�Z�kX[d��cdktZtAC`�OfE2Z�Of]CkXE�[d�~csqakf[VZ�EGFfFf[\k,`�F�c�Z�[>D.qah�EY¡#FfTVFWOXEYD �KAC`bZtA�`�F�pV` I�ZY]Ch�OoOf[�D#[VpVE2hÐ�,L�[>kfEY�
[�|\E2k2��D#[>FeO^D#`bZYkf[\�c\kXZtAC`�OfEGZÇOX]CkfE#pVEYOXcd`bh�F^cdkXE�_C[\O�pV[VZ�]CD#E2_>OXE2p #·E\� �a��OfACE�FWOXkf]aZ�Of]CkXE�[d�6Z2c\ZtACE�gac\_C VF�`b_
OfAaE^ZYc>ZtACE*%���@�c\ U`�_C�#OXAC`�F��·c\Z�On`�_'OX[�c\ZYZY[\]C_'OG�UOfACE�qakf[>q7E2keOWT � OfA7c�On��Es�K`�hbh�EY¡Uqah�[>`�O6`b_�OfACE�c�OeOtc\Zt �D�]aFeO
g$E�`bpVE2_'Of`�(aE2p�gUT!c�qCkXE2ZY[\D#qC]VOtc�Of`b[\_7cdhlFeOfEYq��KAC`�ZtA�D^]aFeO�g7E�q$EYkf��[\kXD#E2p![\_�OfAaE�Ffc\D.E�c\kXZtAC`�OfEGZÇOX]CkfE�c>F
OfAaE^OtcdkX�\E�OXE2p�qCkX[VZ�EGFfFf[\kG�$c>F6`�OM��c\FIqCkX[\q$[>FfE2p�gUT;¢�EYkX_aFeOfEY`b_���@�AC`�FnqCkXE2ZY[\D#qC]VOtc�OX`�[>_acdh�FWOXEYq!ZY[\_aFf`�FWOtFn`b_
EY_7Z�kXT'qCOf`b_C��c#AU]C�\E�_U]CD�g7E2k6[d�, U_C[��K_�qCh�cd`b_'OfE�¡UOtFK�K`�OXA;c� U_C[��K_� \E2T\�ac\_ap�`�_;ZtA7cdktc\ZÇOXEYkX`��2`�_a�^OXACE^z6¥�P
`b_C`�OX`bc\h�FWOtc�OXE2F5#�`4� E\�b�UOfACE �IJMr g7EYOW�oE2EY_�OfACE�qCh�cd`b_'OfE�¡UO6cd_7p�OXACE� \EYT %o�KAC`�ZtA�hbE2c>p�OX[�OXACE�AC`b�\ACEGFWOKEY_7Z�kXT'qC�
Of`b[\_ Of`bD#`�_C�'FY��@�ACE2_��,OXACE�cdOeOtc\Zt �Z�[\_7Fe`�FWOtF^`b_ D#EGc\Ff]Ckf`b_C�+OfACE�E�¡VE2ZY]VOf`b[\_ Of`bD.`b_C�'F�[\�npV`��$E2kfE2_>O# U_C[��K_
qCh�cd`b_'OfE�¡UOtFs]C_apVE2k�OfACE�FfE2ZYkfEYO� \E2T+cd_ap�`b_�Z�[\D#qac\kf`b_C��OfACEGFeE�[>gaFfEYkX|&cdOf`b[\_aF�c\_ap!OfACE�qCkX[\q$EYkfOf`bE2F�hbE2c\kf_aE2p
��kX[\D OfAaE.qakfEGZ�[\D#qC]COXc�OX`�[>_acdh,FeOfE2q���@�AC`�FsZ�[>D#qacdkX`bFf[\_+EY_ac\gCh�EGFIOf[��\]CEGFfF�Ff[\D#E� >EYT�gC`�OXF�gUT+ZY[\D#qac\kf`b_C�
g$[dOfA�kXE2Ff]Ch�OXF2�

;�_;OXACE���[\hbh�[��K`b_C�a� � # 7 � # > ��# pVEY_a[dOfEGFIOfACE��4�ÐOXA+gUT'OfE^[\�lOfAaE#zn¥oP+`�_C`�Of`�cdh,FeOXcdOfE\�5;�_�¢�EYkX_aFWOXEY`b_$� F
c�OfOXc>Zt $�aOfACE^qCkfEGZ�[>D.qa]VOXcdOf`b[\_ac\h~FWOXEYq+ZY[\_aFf`�FWOtFK`�_;pCE�OfE2kfD#`b_C`b_C��OfAaE^qac\kXc\D.EYOfE2kXF5#Ðc&|\EYktcd�>Escd_ap�FeOXc\_apCcdktp
pVE2|'`�c�OX`�[>_ %�[d�IOfACE�pV`�FWOXkf`bgC]VOX`�[>_aF#[d�IOfACE�E2_aZ�kXTUqVOf`b[\_ Of`bD#E���[>k�E2c>ZtA |�cdhb]CE�[d�IOfACE�gUT'OfE � # � ;O�`�F#[\gC�
FfEYkX|\E2p OfAacdO�OfACEGFeE�OX`�D#`b_C��pV`�FWOXkf`bgC]VOX`�[>_aF�D�c&T qCkXE2FfEY_'O#`�D#q$[\kfOXcd_'O�|�cdkX`�c�Of`b[\_7F��KAaEY_ OfACE�|�cdhb]CE�[\� � #
±~± Ï�PCÆÇÉÇÉGÄ



y�H � ������
�� �����N�� � ��	����
��� ���������

ZtAac\_C�\EGFY� +nFf`�_a��OXAC`bFMqCkXE2ZY[\D#qC]VOtc�OX`�[>_��$OfACE#c�OfOXc\Zt �qCkXE2FfEY_'OXE2p;`b_ ( y�)lZ�[>_aFf`bFeOXFM`b_!Z�[>D#qC]VOf`b_C��OfACE�FXcdD#E
qac\kXc\D.EYOfE2kXFn�KACEY_�Fe[>D.E� U_C[��K_;qCh�cd`b_'OfE�¡UOtFIc\kfE�EY_aZYkfTUqVOXE2p��K`�OfA+OfACE.]C_C U_C[��K_�FeEGZ�kXE�On >EYT\�s@�ACE2_��9OfAaE
Z�kX[>FXFe�ZY[\kXkfE2hbcdOf`b[\_�g$E�OW��EYEY_�g$[dOfA�pV`�FeOfkX`�gC]COf`b[\_aF�D�c&T�c\h�hb[�� OX[.kXE2ZY[�|\E2k�Ff[\D#E� \E2T�gC`�OXF2�

;�_�[\]aknc�OfOXc\Zt 9�7�oEs_CE2E2p�OX[�D#[VpV`���T�OfAaE�FeOXc�OX`bFeOf`�ZYc\h�OfEGFWOM]aFfE2p�`b_ ( y�)�Ff`�_aZYEsOfAaE�hbc>Zt �[\�,Z2c\ZtACE^D.`�FXFeEGF
D#[VpV` (7E2F�OXACE+FfAacdq$E2F�[d��OfAaE�Of`bD#`�_C�£pV`�FWOXkf`bgC]VOX`�[>_aFY�u¤nEYkXE\��OfACE!qCkXE2Z�[>D#qC]VOXcdOf`b[\_ac\hnFeOfEYq `b_U|\EGFWOX`��'c�OfEGF
OfAaE�Z�[>kfkXEYh�c�OX`�[>_+g$E�OW��EYEY_�OXACE�EY_aZYkfTUqVOX`�[>_�Of`bD.E�cd_ap!OfAaE�|&c\h�]aE2Fs[\��c\h�h (a¡UEGp�FeEYOXFs[\�oOXACE�gC`�OXF^[d� � # 7
6 $ # � 	�� ����� � $ # � � :Ç� ,C[>kncdhbh 6 $ # � 91: 9 ��� �K`�OXA���	�
�. � ����� � W�>�a�oEsEGFWOX`�D�c�OXEsOfAaE�c&|\EYktcd�>EIE2_aZ�kXTUqVOf`b[\_�OX`�D#Es��[>kcdhbh 8�� � �Vq7['FfFf`bgCh�EM|�cdhb]CE2F�[\� 6 $ # � 91: 9 ��� �,@�ACEY_��a�oE�pVE2pC]aZ�EMOfA7c�O2�V`b_�Fe[>D.E�ZYc>FeEGFY�UAC`b�\A�EY_7Z�kXT'qCOf`b[\_�OX`�D#`b_C�>Fcdhb��c&TUF�ZY[\kXkfEGFeq$[\_ap�Of[�c#Z�E2keOtcd`b_�|�cdhb]CE�[d�
E2c>ZtA $ # � ������� 
�. � ����� � W��>�V�KAC`�ZtA�`�F6pVEYOfE2kfD#`b_CE2p�c\Fo��[>h�hb[��6FY� 7 .��KAaEYkXE  M`�FKc�Z�[>]C_'OfEYk��KAC`�ZtA�`bF�]7FeEGp���[>k6pVE�OXEYkXD#`�_C`b_C�.OfAaEsE�¡Vq7EGZÇOXE2p�|�cdhb]CE�[d� $ # � � �
,a[\kKcdhbh���	�
�. � ����� � W�s�K`�OXA ��� �

z6D#[\_a��c\h�h
OXACEF8�� � ��q$[>FXFe`bgChbE.|�c\h�]CEGFM��[\k 6 $ # � 9*: 9 ��� ��pVEYOfE2kfD#`b_CE.OfACE�[>_CE.��[\ks�KAC`�ZtA+OXACE�c&|\E2kXc\�\EEY_7Z�kXT'qCOf`b[\_�Of`bD.Es`�FKD�c�¡V`bD�cdh4�
;� $ # � � 7 �M��[>k�OfAC`�FK|�cdhb]CE�[d�'6 $ # � 9 : 9 ��� �COfACE2_�`b_aZYkfE2D.E2_'O
 d�[\OfACE2kf�K`�FeE>�CpVE2ZYkfE2D#EY_'O  ��

;���  ������ �"!$#&%�� %	#('9�COfACE2_�OXACEsE�¡Vq$E2Z�OfE2p�|�cdhb]CE�[d� $ # � � `�F��\`b|\E2_�gUT � �*)�+ 6  �: 7 6-, �*:$.0/21 3G�
[dOfAaEYkX�K`bFfE\� $ # � � �K`�hbh�g7Es]a_apVE�OXEYkXD#`�_CEGp��

@�ACE._CE�¡UOsqac\keO�[d�lOXACE�c�OfOXc\Zt 9�� U_C[��K_�c\FIOfACE._C[>_V�4E2h�`bD#`�_7c�Of`b[\_!D#E�OfAa[Up���`bFspCE2FXZ�kX`�g$E2p+`�_ ( }�H�)�<K�E
pVEYOfEYkXD#`�_aE�OXACE�qCh�cd`b_'OfE�¡UOsgC`�OXFs�KAa`bZtA�qCkX[�|'`�pVE.OfAaE.Aa`��>ACE2FeO�EY_aZYkfTUqVOX`�[>_;OX`�D#E�gUT+cdqaqCh�TU`b_C��E�¡Cc\Z�OfhbT�OfAaE
FXcdD#E#qCkf[VZYE2pV]CkXE#c\FM`�_!OfAaE�qCkfEGZ�[>D.qa]VOXcdOf`b[\_ac\h
FeOfE2q��#@�ACEY_����oE#pVEGpV]aZ�E#OXAac�O54 # � � 7 $ # � � >�6 # � � ��[>k�c\h�h
q$[>Ff`�OX`�[>_aF56 � �-� :o�KAC`�ZtA�h�EGp�Of[�c.qCkfEGpV`�ZÇOf`b[\_�pV]CkX`b_C�.OfACEsqCkXE2ZY[\D#qC]VOtc�OX`�[>_acdh�FeOfE2q��

@�cdgChbE ���>`�|>E2FMOXACE�_U]CD^g$EYks[\��gC`�OXFs��[\ks�KAC`�ZtA�c�|�c\h�]CE�[\� $ # � � ��c>F�qCkfEGpV`�ZÇOfEGp�pV]CkX`�_C��OXACE�qCkXE2Z�[>D.�
qC]VOtc�OX`�[>_acdh
FWOXEYq�cd_ap�OXACE#c&|\EYktcd�>E�EYkXkf[>knktc�OfE^[\_�OXACE.ZY[\kXkfEGFeq$[\_7pV`�_a��pVE2pC]aZ�EGp� \E2T�ga`�OtFY�5,C[>kn`b_aFeOXcd_7Z�E\�
�K`�OfA�OXACE�[\kX`b�\`b_acdh,`bD#qCh�E2D#EY_'OXcdOf`b[\_ (  �)o[>_ c�j
EY_'Of`b]CD  ;cd_7p 8+* 	  U_C[��K_�qChbc\`�_'OXE�¡UOXFe�ZY`�qaACEYkfOfEY¡'OtFY��OfAaE
c�OfOXc>Zt �ZY[\kXkfEGZÇOXh�T��\]aE2FXFeEGF��>�C� �dw� >EYT�gC`�OXF#`b_£c&|>EYktcd�>E\��@�ACE�D�c\`�_ pV`��$E2kfE2_aZ�E�g7EYOW�oE2EY_ OfACE+JIq$EY_7PCP!�
`bD.qah�E2D.E2_'OXc�OX`�[>_�cd_ap!OfAaE�[\kX`��>`�_ac\h,`�D#qChbEYD#E2_>Otc�OX`�[>_�gUT�¢o['FfFfEYh�cdE2kXF2��rK` mWD#EY_�cd_ap�¢�cdkXkXE�Of[�`�F�OfAacdO�OfAaE
FfE2Z�[>_ap;[>_CE�Ff]��9EYktFI��kf[>D ]C_acdhb`b�\_CEGp;D#EYD#[\kXT�c\Z2Z�E2FXFfE2FMc\FIq7[>`�_'OfEGp+[>]VO�`�_ ( }\x1)4� &6[dOXE.OfAacdOM��E.c\h���c&TVF
]aFfE�OfAaE�FXcdD#E�_U]CD^g$EYk�[d�KEY_aZYkfTUqVOX`�[>_aF�g$[dOXA�`�_ OfACE�qakfEGZ�[\D#qC]COXc�OX`�[>_acdhoFWOXEYq cd_7p�`�_�OXACE�cdOeOXc>Zt 9��c\_ap
OfA7c�OKOfAaE�Of`bD.`b_C��`b_V��[\kXD�c�OX`�[>_�Z�[>kfkXE2Ffq$[\_apCFoOX[�OXACEs|�cdhb]CEs[d��OfACE�ZYTVZ�hbE�Z�[\]a_>OXEYk�[d��OfAaEsqCkf[VZYE2FXFe[>k2�

JI]Ck�c�OfOXc\Zt �`�FMZYh�EGcdkXh�T�pV`��9EYkXEY_'On��kX[\D�¢�EYkX_aFeOfE2`�_$� FMc�OeOtc\Zt �Ff`�_aZYE^`�O�pC['EGFM_C[dOM`�_U|\[>h�|>E�OXACE.FXcdD#E� \EYT
gC`�OXF2�7;�_apVE2E2p���`b_�OfACE�cdOeOtc\Zt ;cd�'cd`b_aFeOIOXACE�[\kX`��>`�_7cdh
`�D#qChbEYD#E2_>Otc�OX`�[>_!kX]C_C_C`b_C�>[\_�c�j
E2_>OX`�]aD H #Wy&w	�d})� �
qCkX[VZ�E2FXFf[\k�%^�K`�OfA 8 ( � EY_aZYkfTUqVOX`�[>_aF2����E+c\kfE;c\gCh�E;Of[ qCkXE2pC`bZ�O �+.�ga`�OtF�`b_ OfACE+qCkfEGZ�[>D.qa]VOXcdOf`b[\_ac\hnFWOXEYq��
z6D#[>_C��OfACE2D�� �&7@#·kfEGFeq~� 8 �1%ng$EYhb[\_a��OfACE7H�D#[>FeO^Ff`��>_C` ($ZYcd_'OsgC`�OXF #·kfEGFeq~� H�h�EGc\FeO�Fe`b�\_C`�(7Z2cd_'O�gC`�OXF
%M[d�
OfAaEs`�_Cqa]VOngUT'OfE2F2�C�KACE2kfEGc\FKc\_�cdOeOXc>Zt �gac>FeEGp�[>_�Z2c\ZtACEsD#`�FfFfE2F�[>_ChbT�`b_'|>[\hb|\EIOfACE5H�D#['FWOnFf`��>_C`�(7ZYc\_>OKgC`�OXF
#�j
E2_>OX`�]aD H�Aac>F %+0d�gUT'OfE�ZYc\ZtAaEIgChb[VZt VF�%��

;�D#qChbEYD#E2_>Otc�OX`�[>_ j�kfEY�ZY[\D#qC]VOtc�Of`b[\_ &6]aD^g$EYk6[\��qCkXE2pC`bZ�OfE2p�gC`�OXF ¥�kfkX[\kKktc�OXE
JIkX`��>`�_7cdh9`�D#qChbEYD#E2_>Otc�OX`�[>_ (  1) 8 * 	 �dw�gC`�OXF y>y98

JIq7E2_7PCP�� ( y2��) 8 * 	 }d�.gC`�OXF y&w:8

@�cdgChbE���MlrKEGFe]ah�OK[d��OfAaE�c�OeOtc\Zt �[>_�c.j
EY_'OX`�]CD  .qCkf[VZYE2FXFe[>k

���� 9�).- � � � ( % ) !��2��(�; � �4�43 ! ��+,� ���$�4+ (*" �2���43$+ � ����� �4���

K�E�c\qCqChbT�OfACE;cdOeOtc\Zt �[\_ FeE2|\E2kXc\hoqCkX[VZ�EGFfFf[\ktF�[\�nOfAaE�j
E2_>OX`�]aD H+�·c\D#`�hbT [d�MqCkX[UZYE2FXFe[>kXF2��@�ACE�D#`bZYkf[\�
cdktZtAC`�OfEGZÇOf]akfE�[d��OfAaEsj�E2_'Of`b]CD H#�·c\D#`�hbT�Aac>F�EY|>[\hb|\E2p�OfAakf[>]C�\A'O�OfACE^T\E2c\kXF�c\_ap��oE (a_ap�]a_apVEYk6OfACEs_ac\D#E
j
EY_'Of`b]CD H�Fe[>D#E�qCkX[VZ�E2FXFf[\ktF��K`�OfA ZY[\D#qChbE�OXEYhbT pV` �9EYkXEY_'O#D#`bZYkf[\�c\kXZtAC`�OfEGZÇOX]CkfEGFY��@�ACE�kfEGFe]Ch�OXF.�>`�|>EY_ `b_
@�cdgChbE�x!Z�hbE2c\kfhbT�E�¡VAC`bgC`�O.OfAaE�hb`�_a �g7EYOW�oE2EY_ OXACE��KAC[\hbE�D#`�Z�kX[d��cdktZtAC`�OfE2Z�Of]CkXE�cd_7p�OfAaE�E�I�ZY`�E2_aZ�T�[\�6OfAaE
c�OfOXc>Zt $�

¯�°�±�¯³²



���������
	���������������
��������������
��	 y&w

Hoj + D#[VpVEYh
#��·cdD#`bh�T��&D#[VpVE2h$�
FWOXEYqCqa`�_C��%

,CkXE2i']CE2_aZ�T
#��MAC�*%

qCkXE2pV`�ZÇOXE2p
 >EYT�gC`�OXF ¥�kfkX[\kKr6cdOfE z~|>EYktcd�>E

z6¥oP�Of`bD#`�_a�
P'Otcd_apacdktp
pVE2|'`�c�OX`�[>_
z6¥oP�Of`bD#`�_a�

yGw	��H �Vy  C�ó} y � y2� 8 �\�>� }\w
yGw	�� )��  H wd� 8 � � � �
yGw	�\}	��H }V� � w>w y2� 8 x>}\�  � 
yGw	�\}	��� }V� H x>� y2� 8 �>w � Hay
yGw	�\}	� � }V� � �\w y2� 8 �>w\x H>�
yGw	�\}	�\w }V� x �dx y2� 8 �>w�H H>�

@�cdgChbEIx�M�¥l|�c\h�]acdOf`b[\_�[d��OfAaEIZYc>ZtACEIcdOeOtc\Zt .[\_�j
EY_'OX`�]CD H�qCkX[UZYE2FXFe[>kXF�cd�>c\`�_7FWOlOXACEM[\kX`��>`�_ac\hC`bD.qah�E2D.E2_'OXc��
Of`b[\_

JI]Ck�[\gaFfEYkX|�c�Of`b[\_7F�cdkXE�cdh�Ff[+Z�[>_�(akXD.EGp�gUT+OXACE�|&c\kf`�c�OX`�[>_aFs[\�KOfACE�c�OfOXc\Zt �q$EYkf��[\kXD#c\_aZ�EGF��KACE2_�OfAaE
Z�[>D#qC`�hbEYkK[>qVOf`b[\_7FKcdkXEMZtAac\_C�\EGp/#Ð@�c\gChbE � %Ç�

Ho[>D#qC`�hbEYk jlkX[UZYE2FXFe[>k JIqVOf`b[\_ qCkXE2pV`�ZÇOXE2p� \E2T�gC`�OXF ¥�kfkX[\k�ktc�OfE
�'ZYZ  C�ó}V�ó} j
EY_'Of`b]CD  � � w y2� 8
�'ZYZ  C�ó}V�ó} j
EY_'Of`b]CD  �WJ  x\� y2��8
�'ZYZ  C�ó}V�ó} j
EY_'Of`b]CD  �WJ � �D#ZYqC]��Iq$EY_'Of`b]CD7 

�D�cdktZtA��Iq$EY_'Of`b]CD7 H'w yGw8

@�cdgChbE � M�¥l|�cdhb]ac�OX`�[>_�[d�6ZYc>ZtACE�c�OfOXc\Zt VFsZY[\_aFf`bpCEYkX`�_C�;pC` �9EYkXEY_'O�ZY[\D#qC`bh�E2k�[\qVOX`�[>_aF�c\�>cd`b_aFeOsOfACE�[\kX`��>`�_ac\h
`bD.qah�E2D.E2_'OXc�OX`�[>_

� ��� ��������� � �K�	 ���
�K	

@�ACE6qakfE2|'`b[\]7FehbT^pVEGFfZYkf`bg7EGp#ZYc\ZtAaE�Of`bD.`b_C�^cdOeOtc\Zt VFlcd�'cd`b_aFeO�OXACEnzn¥oP�ZYc\_#g7EKOXAU��c\keOXE2p.gUT^g$[dOfA#��[>h�hb[��K`b_C�
Z�h�c\FXFf`bZ2cdh�Z�[>]C_'OfEYkXD#E2c>Fe]CkXE2F2�

@�ACE�(aktFWOs[>_CE�Z�[\D#q$EY_aFXc�OXE2FIOfAaE�EY_aZYkfTUqVOX`�[>_;Of`bD#`�_a��|&c\kf`�c�OX`�[>_��#@�AC`bFsZY[\]C_'OXEYkXD.EGc\Ff]CkXE�ZYc\_!g$E�pVE��
Z�[>D#q7['FeEGp�`b_'Of[.��[\]Ck6ZY[\D#q$[\_CE2_>OtF�M


 c�ZYc>ZtACE���cdkXD.�4]Cq+kf[>]VOf`b_CE^�KAa`bZtA;�>]acdktcd_'OXEYE2FKOfAacdOIOXACE.Z2c\ZtACE�Aac\FIg$EYEY_!h�['c\pVEGp��K`�OXA+OXACE�OtcdgChbE2F
`�_U|\[>h�|>E2p+`�_�OXACE�EY_7Z�kXT'qCOf`b[\_�qCkf[VZYE2FXFY��@�Aa`bFsE2h�E2D#EY_'O^`�F�c\pCpCE2p!Of[�kXEYD#[�|\E�c\h�h�ZY[\h�p�FWOtcdkfO�D.`�FXFeEGF
cd_ap�cdhbh�EY|U`�ZÇOf`b[\_7F�OfAacdO6[UZ2Z�]CktFKpV]CkX`b_C��cd_�`�_'OfE2kfkX]CqVOX`�[>_��


 cMOf`bD.`b_C�sqCkX[\g$E6�KAC`�ZtA#D#E2c\Ff]CkXE2F�OXACEnZ�]akfkXEY_'OlE�¡VEGZ�]VOX`�[>_�OX`�D#E6[\�7OXACEnzn¥oP#`bD.qah�E2D.E2_'OXc�OX`�[>_��
@�AC`bF
`bFKc>ZtAC`�E2|\EGp�]aFf`�_a�#OfACEMOf`bD#E2FeOXc\D.q #Ð¤ncdktp7Hohb[VZt �# % %�[\�~OfAaEsqCkf[VZYE2FXFe[>k2�


 c�ZY[\D#q$EY_aFXc�OX`�[>_!hb[U[\q��KAC`bZtA�`�F�pVE2Ff`b�\_CEGp;OX[�`�_aZYkfEGc\FfE^OXACE�EY_7Z�kXT'qCOf`b[\_!Of`bD.E�]a_>OX`�h��oE#kXE2c\ZtA!OfAaE
�o[>kXFeOMZ2c\FfE^E�¡VEGZ�]VOX`�[>_;Of`bD#E3# K Ho¥�@ %Ç� ;O�E�¡VEGZ�]VOXE2F�FeE2|\E2kXc\h~OX`�D#E2Fsc�FfD#c\h�h
qC`bE2ZYE�[\�oZ�[VpVE#�K`�OfA�c
 '_a[��K_�h�c�OfE2_aZ�T>�


 cd_;`b_'OfEYkXkX]CqVOf`b[\_+[\k�cdgC_C[>kfD�c\h~EY|>EY_'OMpCE�OfEGZÇOX`�[>_ Mn`��ocd_+`�_'OfE2kfkX]CqVO�[VZYZY]CkXFIpV]CkX`�_a��OXACE�E2_aZ�kXTUqVOf`b[\_~�
Fe[>D.Esgah�[VZt VFK[d�
OXACE^hb[U[\ U]Cq�OXc\gCh�E.ZYc\_�g$E^E2|U`bZ�OfE2p���kX[\D OfAaE^ZYc>ZtACE\�K@�AC`�FnZ2cd_�c �9E2Z�OnOfAaE^Z�]CkXkXEY_'O
EY_aZYkfTUqVOX`�[>_�gC]VO.c\hbFf[�OfAaE���[\hbhb[��K`�_C�+EY_aZYkfTUqVOX`�[>_��3;�6�oE�Z�[\_7Fe`�pVEYk^OfAacdO^OXACE�_C[>`bFfE�c>pCpVE2p�gUT�OfAaE
`�_'OfE2kfkX]CqVOX`�[>_�`�F�Of[U[#`bD.q$[\kfOXc\_'O�OX[�g7EsEY¡VqCh�[>`�OXE2p�`�_�c\_�cdOeOtc\Zt 9�U�oEs[>_Ch�T�_CEYEGp�OX[�kfE2h�['c\p�OXACE�OXc\gChbE
g7EY��[\kXEIOXACEs_CEY¡'OKE2_aZ�kXTUqVOf`b[\_��

PU`b_aZ�E�OXACE6EY¡UEGZ�]VOX`�[>_#`bFoc\ZYZY]Cktc�OfE2h�T^D.EGc\Ff]CkXE2p���OXAC`�F�Z�[>]C_'OfE2kfD#E2c>Fe]akfE�_CEYEGpCF,OX[sg7EIZYcdkXE���]ah�hbT�pVEGFe`b�\_aE2p
��[\knE2c\ZtA�D#`bZYkf[\�c\kXZtAa`�OXE2ZÇOX]CkXEMc\_ap�[\q$EYktc�Of`b_C��FfTUFeOfE2D��o@�AC`�F6Z�[>]C_'OfE2kfD#E2c>Fe]akfE�ZYc\_�_a[dOnpVEY��E2c�OMcd_�c\pV|>EYkf�
FXcdkXTn�KAC`�ZtA�`�F�c\gCh�ElOf[n�>EY_CE2kXcdOfElZY[\_��a`�ZÇO�D#`bFXFeEGF~pV]akf`b_C�KOXACE�E2_aZ�kXTUqVOf`b[\_shb`� >El`b_ ( y �0)�O,akf[>D cKq$EYkf��[\kXD�cd_aZYE

±~± Ï�PCÆÇÉÇÉGÄ



y2� � ������
�� �����N�� � ��	����
��� ���������

��� cdga_C[\kXD�cdh � y ��� §��
K�c\kfD�]CqN# %
cdgC_a[\kXD#c\h �u�

§ 0Ð� §
g7E2�\`b_ �u¤nc\kXp$Hoh�[VZt  #�%
z6¥oP�`bD#qCh�E2D#EY_'OXcdOf`b[\_��2�Y�
EY_ap � ¤ncdktp7Hohb[VZt �# %
��� E2_apU�g7E2�\`b_�� K Ho¥o@

Ho[\D#q$EY_aFXc�OXE�# %
��� E2_apU�g7E2�\`b_�� @K¤nrK¥�PV¤MJ ��J

cdga_C[\kXD�cdh � y

,�`��>]CkXE���M,rKE2Ff`bFeOXc\_'OKzn¥oP�`bD.qah�E2D.E2_'OXc�OX`�[>_�]7Fe`b_C��Z�[>D.q$EY_7FfcdOf`b[\_

q$[\`b_>OK[\�~|U`�E2�s�UOfACEspVE2�\ktc\pCcdOf`b[\_�`�F�E�¡CZ�EGFfFf`�|>EIFf`�_7Z�EM�oE�cdhb��c&TVF�kfEGc\ZtA�OXACE K Ho¥�@ [d��OfACEscdhb�\[>kf`�OfAaD��
znF
FfAC[��K_�`b_3,�`��>]CkfE5 a�UOfAC`�FKkXEYqCkXE2FfEY_'OXF�c\_�`b_aZ�kXE2c>FeEMgUT�cdhbD#[>FeOsy2�\��8 [d��OfACE�c&|>EYktcd�>EnEY_7Z�kXT'qCOf`b[\_�Z�[>FeO2�

z6_a[dOfAaEYk#Fe[>h�]VOX`�[>_�`bF^Of[�]aFfE�D�c\Ff U`�_a��Of[�ZtAacd_C�>E�OfAaE�OtcdgChbE�D�cdqaqC`�_a�a��¢o]CO2�
OfAaE�D�cd`b_ pVktc&�Kgac>Zt 
[d�oOfAC`�F�OXE2ZtAC_C`�i']CE�`�FMOfAacdO��oE#_CE2E2p!Of[�Z�[>D#qC]VOfE#OXACE�q$EYkXD^]VOtc�Of`b[\_�E2c>ZtA+OX`�D#E�c\_�c>ZYZ�EGFfFIOX[;c�OtcdgChbE#`bF
q$EYkf��[\kXD.EGp��
@�A']7FY�'`�Oo`�_'OfkX[VpV]aZYE2Flc\_�`�D#q$[\kfOXcd_'Ol[�|>EYkXACE2c>p���@�ACEIFfc\D.EK`�pVEGc�ZYc\_._aEY|\E2keOXACEYhbE2FXF,g$EIZ2cdkXkf`bE2p
[\]CO��K`�OfAC[>]VO#c\_UT!`bD#q7[>keOtcd_'O.ZY[\D#qC]VOtc�Of`b[\_7cdhoZY[>FeO^`��6OfACE�`b_'|>[\hb|\EGp!q$EYkXD^]COXc�OX`�[>_ `�F�c;Ofktcd_aFfhbcdOf`b[\_��!z
ktcd_apV[>D#h�T;ZtAC['FeE2_+D�c\Ff 
	 7 � 	 ��� � ��� ( � � * `bF�c\qCqChb`�EGp;OX[�EGc\ZtA!�o[>kXp+[d��OXACE#`�_'OXEYkX_acdh,FeOXc�OXE#[d�OfAaE�zn¥oP9�C@�ACE2_��UOfAaEMD�c>Fe >E2p�[>]VOfqa]VOK`�_'OfE2kf_7cdh�FWOtc�OXE � [\�~OfAaEMzn¥oP�kf[>]C_ap���]a_aZÇOX`�[>_�`�F�[\gVOtcd`b_CE2p���kf[>D c
_C[>_V�4D�c>Fe >E2p�`b_CqC]COnFWOtc�OfE $ g'T�M

� 9 7 % 	 & $ 	�� 9 > � 	 '3> % � & $ � � 9@?FAFC > � � '.> % ( & $ (�� 9@?BA � > � ( '3> % * & $ * � 9@?BABH > � * 'G> I �K9 > 	
;�_�OfACEKqCkXEY|U`b[\]aF�E2i']acdOf`b[\_��dOfACEKc\papVkfEGFfF�[\�7E2c>ZtA^D#EYD#[>kfT�c>ZYZ�EGFfF�`�F
D�c\Ff \E2p^gUT^c � # ��@�ACEKZY[\D#qC]VOtc�Of`b[\_7F
[d� $ # � 9 > � # cdkXE�`b_aZ�hb]apVEGp�`b_>OX[;OXACE�hb[U[\ U]Cq�OXc\gChbE��,OXAC`bF�D#E2c\_aF�OXAac�O.�oE�cdqCqChbT�c�Ofktcd_7Feh�c�OX`�[>_�[>_�OfAaE
D�cdqCqa`�_C�#[\�~OfAaE�OXcdgah�EGF�M %�� & � # � 9 ' 7 % #�& � # � 9 > � # ' �l@�ACEsc\papV`�OX`�[>_acdh�D�c>Fe  I � 9 > 	 `bFKZY[\_aFf`bpCEYkXE2p�c>F�c
D�c\Ff �[\_�OXACE�kX[\]C_ap� \E2T/#·E�¡CZ�E2qVOK��[\kKOXACEsh�c\FeO6[\_CE1%�M I �
�9 7 I � 9 > 	 ��@�AC`�FK[\q$EYktc�OX`�[>_�`�FKq$EYkf��[\kXD#E2p
c�O�OXACEsEY_ap�[\��OXACEs \E2T�FfZtAaE2pV]ChbE�qCkX[UZYE2pV]akfE>��@�ACE2kfEY��[\kXE\�VEGc\ZtA�z6¥oP�kX[\]C_ap�ZYc\_�g$E�pVEGFfZYkf`bg7EGp�gUT�M

� 9 7 % �	 & $ 	�� 9 '3> % �� & $ � � 9@?BA C '3> % �( & $ (�� 9@?BA � '.> % �* & $ * � 9@?FA H '.>JI � �9
@�ACE2_��VOfAa`bF6OfE2ZtAa_C`bi']CE���[>k6D�c\Ff U`�_C�.OXACEs`�_'OXEYkX_acdh~FeOXcdOfEs[\��OXACE^z6¥�P�cdhbh�[��6F�OX[�ZtAacd_C�>EMOfACEsD�cdqaqC`�_a�

[d��OfAaEsh�[U[\ U]Cq�OtcdgChbE2F��K`�OfAC[>]VOIc\_'T�c\pCpV`�Of`b[\_7cdh�Z�['FWOG� +6_C��[\kfOf]C_acdOfE2h�T>�C�oE�Z2cd_�_C[dOnZtA7cd_C�>EIOXACEsD�c\Ff ���[>k
E2c>ZtA�EY_aZYkfTUqVOX`�[>_�Ff`�_7Z�E�OfAaEsOXc\gCh�EGF
%�� D^]aFeO6g7E^kfEGZ�[\D#qC]COfE2p��o@�AC`�FK[\q$EYktc�OX`�[>_�ZY[>FeOXF6c\g7[>]VO � �>�\�#Z�TVZYh�EGF[\_ c�j
EY_'Of`b]CD Ha�!¢o]CO2�
OfAaE�D�c\Ff �ZYcd_ g7E�ZtAacd_C�>E2p�cd�³OfEYk#}\w\��EY_aZYkfTUqVOX`�[>_aFs��[>k^`b_aFeOXcd_7Z�E\�/K `�OXA OXAC`bF
Z�[>_�(a�>]CkXcdOf`b[\_IOfACE�kfEGFe]Ch�Of`b_C�K[�|>EYkXACE2c>pn`�F�[\_ah�TM[d�Cw 8 Z�[\D#qac\kfEGp6OX[nc�_C[>_V�4D�c>Fe >E2pMz6¥oP�`bD#qChbEYD#EY_'OXcdOf`b[\_��
JI]CkKFf`�D�]ChbcdOf`b[\_aF�FfAC[�� OXAac�OKOXAC`bFKZY[\]C_'OXEYkXD.EGc\Ff]CkXEn`�FKcdgChbEnOX[.OfAU��c\keO�OfAaEsqCkfE2|U`�[>]aFehbT�pVE2FXZ�kX`bg7EGp�cdOeOXc>Zt 9�
K�Encdh�Fe[sg$EYhb`bEY|\E�OXAac�O�ZYc\ZtAaE�Of`bD.`b_C�^cdOeOtc\Zt VF,gac>FeEGp�[>_�ZYc\ZtAaEKD.`�FXFeEGFY�'Fe]aZtA�c>F
OfACEn[\_CE6qakfEGFeE2_>OXE2p.`b_ ( y �0)4�
ZYc\_�c\hbFf[#g7E�pCE���E2cdOfEGp�gUT�OXAC`�F� '`b_ap�[d�
D�c\Ff U`�_C�7�

� ��� ��� � ��	~� � ��	

JI]CkMFWOX]apVT�Z�h�cdkX` (7E2F�OXACE.c\qCqChb`bZ2cdgC`bhb`�OWT�[d�lZYc>ZtACE^cdOeOXc>Zt VF6`b_�OfACE.FeE2_aFfEsOfAacdOI`�OIE2D.qaAac\Ff`��2E2F6OfACE�`�D#qac>ZÇOXF
[d�IOfACE�Z2c\ZtACE�`�_a`�OX`bc\h6FWOtc�OfE>��[\�nOfAaE��KAa[\hbE�D#`�Z�kX[d��cdktZtAC`�OfE2Z�Of]CkXE�[\�nOfAaE�qakf[VZ�EGFfFf[\kG�,[d�IOfACE;ZY[\D#qC`bh�E2k2��[d�
OfAaE�[\q$EYktc�OX`�_a�+FeTVFeOfE2D��b�b�+[\_ OfACE�_']aD^g$EYk.[d�6 \E2T!ga`�OtF^�KAC`�ZtA c\kfE�kXE2ZY[�|\E2kfEGp!gUT�cd_ac\h�TVFf`�_a��OfACE�ZYc>ZtACE
g$EYAac&|U`b[\]CkG� ,C[>k�OfAaE2FfE�kfEGc\Ff[\_aF2��OXACEY`bk�q$EYkf��[\kXD�cd_aZYE2F#D�c&T g$E�Aacdktp Of[�EGFWOtcdgChb`bFfA Fe`b_aZYE;E�¡Vq$EYkX`�D#EY_'OtF
ZYc\_C_C[\OKc\h���c&TVF�g7EskXEYqCkX[VpV]aZYE2p��

¯�°�±�¯³²



���������
	���������������
��������������
��	 y �

� � � �����K���o�K	

( yB) JMcd_C`bEYh��a�$¢�EYkX_aFWOXEY`b_��IH�c\ZtAaE��4Of`bD.`b_C��cdOeOXc>Zt VFK[\_;zn¥oP9��}d�>�>wV��� ���
�����	�� 	�
NK ��
 �����;2C"��$�����
	�% �$	�K��
�2����
�$��0 ��"�%���-���������� 8���
 ��'��7�

( }1) �M]C`�pV[6¢�EYkfOf[>_C`4���I`�OfOf[\kX`b[��9c\Z2ZYcdkX`�cC� �~]aZYcK¢�kXEY|>EY�\hb`bEYkX`Ð�YL+c�OeOXEY[6L�[>_aZtAC`bEYkX[a�Gcd_ap �M`�cd_Chb]aZ2c�j
c\h�E2kfD#[7�
zn¥oP�q7[���EYklcdOeOXc>Zt �gac>FeEGp�[>_�`b_apV]7Z�E2p#Z2c\ZtACE�D#`bFXFlc\_ap#Z�[\]a_>OXEYkXD#E2c\Ff]CkXE\� ;�_���� ������������ �����C � �  � � �
	��$�  ���������4���  �� � �������
�
��� ��C ��� ���"� �0����� �3���� � �  � � � ��� � ����� � �! "$#��9qac\�\E2FIwdx\�&%Vw � y\��;�¥l¥�¥
Ho[>D.qa]VOfE2knPU[VZ�`bE�OWT\�a}\�\�'wV�

(  �)�zn_>OX[U[\_!¢�['FfFfEYh�cdE2kXF2���n`b_aZ�E2_>O�rK` mWD#EY_���cd_ap!j,cd]Chb[�¢�c\kfkXE�OX[a�^zn¥oP�z &MP�;�HukfEY��EYkXEY_aZYE.ZY[UpCE.|  a� �a�
z�|�cd`bhbc\gCh�EM��[>kK`�_aFeOXc\_aZ�EscdO�� ��� ���'�	��2��1#�61�)R�
N%�&���1#)(��12�'�
 �$	�%*�a�

( H�)^PUAa`�kXh�E2T�¢�kX[��K_CE\�+�>c>Zt �JI[\_C�'cdkXkXca�2&�� ��cdkX_CEYkG� &�E2|U`�_+P9� ��[>_apV[>_��7c\_ap�jlAC`bh�`bq!L;]aZYZY`Ð�6z FfZ2cdh�cdgChbE
ZYkf['FfFe�4qahbcdOe��[\kXD `b_V��ktc\FeOfkX]aZÇOX]CkfE6��[\koc\qCqChb`bZ2c�OX`�[>_�q7E2ke��[>kfD�c\_aZ�E�OX]C_C`b_C�^]aFf`b_C�^Aac\kXpC��c\kfE6ZY[\]C_'OfE2kXF2��;�_
, ���0�
�
�
����� ��	 �-� � � � ��� � �  � � � ��� �
� ���/.�"$"�"�� ;�¥l¥l¥6�9}d�>�\�C�0� ���
�����	�1�
;61
8�#�
 � ��F�
 �;';�*� �12�� �)�a�

( w1) JMc&|U`bp ¢�kX]CD#h�E2T£c\_ap JMcd_ ¢o[>_CEYA~� rKE2D.[\OfE+Of`bD.`b_C�£c�OeOtc\Zt  cdkXE;qCktc\Z�Of`�ZYc\hÐ� ;�_32&.���� � � �54 ��6
� ��� � ����� � � � �� �1	��$�  �Cqac\�\E2FMy7%$y�H7�C}d�\�� C�

( ��)8�>[>c\_ JMcdEYD#E2_#c\_ap9�n`b_aZ�E2_'O�rK` mWD#E2_��:����� ����	�� ��� �-��; � <��������C=��> � �@? ������> �&A�������
� � ������� � � � ���
����������� ����PVqCkf`b_C�>EYkf�B�,E2kfh�cd�7�U}\�\�>}C�

( �*)8�>E2c\_V��,akXc\_DC�[>`bF'JIACE2D�cd_ap &Ic�OfA7cdhb`�E�,CEYT'OG�I¤nc\kXpC��c\kfE�c\_ap�Fe[\�³OW��c\kfE�FfTUD^gC`b[>Ff`�F6ACE2h�qaFMFfD#c\keOMZYcdktp
E2|\[\hb]VOX`�[>_��E� � � �GF � ��� �d�$}Vy # H�%�Mby�H&%C}\wC�'}d�>�Cy>�

( x�)s¥�H�r�QMj�@ ��¥l]CkX[\q$E2cd_ &6E�OW��[\kX �[d��¥,¡CZYEYhbh�E2_aZ�E�`�_�HokfTUqVOX[\hb[\�\T9�n@�AaE�Ff`bpVE.ZtAacd_a_CEYh
Z�kXTUqVOXc\_acdhbTVFe`�F
hb[\]C_a�\E\��� ��� �����	�CD�D�D�
8�	�K
�����5
 	�����	H�;��"$�	�CR1������C0I
N'����$��" J # �6�����"�%��1
B� �&0 6C�\}d�>�>wV�

( � )8�>[\AC_�¤6E2_C_CEGFfFfT�cd_7p�JMc&|U`bp�j,c�OeOXEYktFe[>_�� � �  � � ���B��> � �
�������
�B�*� � ��� KJ4������ ��������LA��� � � � �*��
�U�oL;[\kf�
�'cd_�&sc\]V��D�cd_C_�jl]Cgah�`�FeAaEYkG� ;�_aZd�~y ��� �C�

( y2��)�L;c\kf I¤6`bh�h4��> 	 � �
�B� �'�-�
��
� �  �  ����� ���� ��� 	���� ����� � ���NM4�7O ��� � ���P�4���  ����
�Y�\jlA J OXACE2Ff`bF2�1+6_C`b|\E2kXFf`�OWT
[\�,H�cdhb`���[\kX_C`bca�V¢oE2kf >EYhbEYT>��y � x��U�

( y\yB)8�>[\AC_@&�EYh�FeE2T\��¢�kX]aZ�E�PVZtAC_CE2`�E2k2� JMc&|U`bp?K�c\�\_CE2k2��c\_ap�HoAakf`�F�¤ncdhbh4�.PU`�pVE�ZtAacd_a_CEYh,Z�kXTUqVOXc\_acdhbTVFe`�FI[d�
qCkX[VpV]aZ�OKZY`�qaACEYktFY�:Q6��� �����C��'�;� �  � � ���B� � ��� � ����� ���ax�#4}	�� %Ç�C}d�>�\�a�

( yG}1)sj,cd]ah�HI��&n[VZtACE2k2��@�`bD#`�_a��c�OfOXc>Zt UF�[\_�`�D#qChbEYD#EY_'Otc�Of`b[\_7F�[\�NJn`GI�E���¤6EYhbhbD#c\_��VrnPVz^��J�PCP9�Vc\_ap�[\OfACE2k
FfTVFWOXEYD�FY��;�_�> �)A1����
�B	 ��� �O��� � �7��C ��� � � �R;9S�,T�1U3 V�W��1�~E2ZÇOX]CkXE &n[dOXE2F�`�_�Ho[\D#qC]COfEYklPVZY`�E2_aZ�E�y>y2� � �
qac\�\EGFIyG��H)%$y\y* C�UPUqCkX`�_C�>EYkf�B�,E2kfh�cd�7�7y ��� �C�

( y0 �) ,akXc\_aZ�[>`bF &I['E2]C_CEscd_7pX�>E2c\_V�Y�>c>ZYi']CE2F'.I]C`�Ffi']acdOfE2k2�lz OX`�D#`b_C��c�OfOXc\Zt �cd�>c\`�_7FWO6rK` mW_apCc\EYh4��@~EGZtAC_C`�ZYc\h
rKE2q7[>keOIH �I�ty �	��� �Vy\� +MH � HokXT'qCOf[ �Mkf[>]Cq���y ����� �

( y�H�)�H �GpVkf`�Z+��cd]Cktc\pC[\]V¡�� Ho[\hbh�`�Ff`�[>_ c�OfOXc>Zt UF�[\_ qCkX[UZYE2FXFe[>kXF��K`�OXA Z2c\ZtACE�cd_ap Z�[>]C_'OfEYkXD#E2c>Fe]CkXE2F2� ;�_
Z ��	����B��� � � � � � �
���Z[U � ��	 � � � ���@; ��	��
�� �
� ��� �=��� � �-� ���  � � � �NZ � Z �\; �] "�#d�a|>[\hb]CD#Esj,�6��H#[d�
���
�B�*� � � 4 ������	5���X�B���4���  ���� �B	Ç�Cqacd�>E2F/�d�%Ux'wV�U¢�[\_C_CE2k &I^>h�hbEY_K�,EYkXhbc\�a�a}\�\�>wC�

( yGw1)�L;c\`�k"�2c>p+J � ¤Icd_Chb[\_;c\_ap;zn_>OX[\_UT�@~[>_C�\E>� ;�_U|\EGFWOX`��'c�OX`�[>_�[\��ZYc>ZtACE�OX`�D#`b_C��cdOeOXc>Zt VF6[\_!z6¥oP9� D�D�D�

��&0���� �$�)"�%�
 '�&��
�������	��1# ��2$	(��+� ��2 ���
	1#$��-����������.8&���1
 ��'��a�\}\�\�>wC�

( y2��)�@�ACE^JIq$EY_7PaP���qCkX[dmWE2Z�O2��JIq$EY_7PCP!�����C� � � �&`4�_� ��� �����	�CD�D�D�
!�$���C"$#�#;65
 �
	;%D�a�
( y��*) JMcd�;znkf_CE�JMFf|U`� 9��zKpV`�PUA7cdD#`�kG��c\_ap�¥lktcd_�@~kX[\D#E2k2��H�c>ZtACE�c�OfOXc>Zt UFsc\_ap�Z�[>]C_'OfEYkXD#E2c>Fe]CkXE2F0M�OfAaE

Z2c\FfE.[\��zn¥oP9�F;�_��I�,�`; ��>a.�"�"�W&��|\[>h�]CD#E  >x\�\��[d� �N�
����� ��� 4 �����B	 ��� � �  � � ���B�;� �B� �����
�Y�~qac\�\EGF
y7%V}d�a�UPVqCkf`b_C�>EYkG�a}d�\�>�C�

( y2x�) J��Vj,cd�\E>��@�ACE2[\kXE�OX`bZ2cdh$]aFeEM[d�
ZYc>ZtACEnD#EYD#[>kfT�c>Foc.Z�kXTUqVOXc\_acdhbT'Of`�ZIFf`bpCE���ZtAacd_C_aEYh4��@�E2ZtAC_C`�ZYc\h$r6EYq$[\kfO
H�PV@KrK��'}&���\�� a��JIEYqac\keOXD#EY_'O6[d�lHo[\D#qC]VOXEYkIPVZY`�E2_aZ�E>� +6_C`b|\E2kXFf`�OWT�[d�
¢okX`�FWOX[\h4�*�\]C_aEs}\�\�'}V�

±~± Ï�PCÆÇÉÇÉGÄ



y2x � ������
�� �����N�� � ��	����
��� ���������

( y � )sjlAa`�hb`�q7FY�l¤n`�j
EYkÇPUD�cdkfO��- >}^gC`�O6AC`b�\A�q7E2ke��[>kfD�c\_aZ�E�FeD�c\keO6ZYc\kXp�;WZYF2�
( }d��) &sc\`~PVZtACktcdD#D�� �MkfE2�\[\k �~E2c\_apVEYkG�Vj,c�OXkf`�Zt F,CE2h� >E\�ac\_ap;HoACkX`bFeOf[\��j,c\c\k2�lz ZY[\hbh�`�Ff`�[>_V�cdOeOtc\Zt #[\_�z6¥�P

ZY[\D^ga`�_C`b_C��Ff`bpVE;ZtA7cd_C_CE2h��.cd_ap pV`��$E2kfE2_'Of`�cdh��cdOeOXc>Zt 9� ;�_ Z;��� ��	 � � � ��� �=��� � �-� ���  � ��� ��� �� ��� �� �
���� �� M
�������
�;� �1	����  	 � ��� � �  "��a�!��E2Z�Of]CkXE &6[dOXEI`b_�Ho[>D#qC]VOfE2k�PCZ�`bEY_aZYE  ayGwd�a�>q7cd�\EGF6yG�� %9y��\wV�
PUqakf`b_C�\E2k��,EYkXhbc\�a�a}d�>��H7�

( }VyB) &sc\`�PCZtACkXc\D#D��C@�Aa[\D�c\F:�7� K![>h�hb`b_C�\E2k2�Cc\_ap�HoAakf`�FWOX[d��j
c>cdkG��z _aEY� Z�h�c\FXFo[\�
ZY[\hbh�`�Ff`�[>_�c�OfOXc>Zt UF�c\_ap
`�OXF�cdqaqCh�`�ZYcdOf`b[\_+Of[ Jn¥oP�� ;�_ � 1	�� � �-�
��� �� � � ������� � � � ����� � � �  "�	\��~E2ZÇOX]CkXE�&n[dOfE.`b_�Ho[\D#qC]COfEYk
PVZY`�E2_aZ�E�}\x\x �V�Uqacd�>E2FMy � }�%V}\�>wC�'PUqCkX`b_C�\E2k:�,EYkXhbc\�a�C}d�>�� C�

( }\}1)�z^�~PUEY�2_CE2Z�c\_ap &^��PUE2_apVkX`�E2k2�#¤nz0�n¥ �M¥ M�c�]aFfEYkf�4hbEY|>EYh,Fe[\�³OW��c\kfE.ACE2]Ckf`�FeOf`�Z^��[>ks�\E2_CEYktc�OX`�_C��EYD#qC`bkf�
`�ZYc\h�hbT+FeOfkX[\_C��kXc\_apV[>D�_U]CD^g$EYktFY� > � F � ���� 	���B� � ����	9��� F �0���BC ��� � ������ �  � � ���B�;���  � CE�� � ���a�
y* �# H�%�M  � �H&%� �H>�a�>}d�>�� C�

( }� �) �M]CkX`b_apCcdk�P9�'PU[>AC`7c\_ap�L;c\_C[dm>,Cktcd_C Uhb`�_~�9¤n`��>AV�gacd_apC�K`bpUOXA�pCc�OtcsD#EYD#[\kXT�FfTVFWOXEYD�F,��[>k�Ff]Cq7E2kXFXZYc\hbc\k
qCkX[VZ�EGFfFf[\ktFY��;�_N��� ������������ �����C�� �����B��� �����
� ����> � ��� �����
����� ���C ��� � � �������4����, � �����    ����� �N�� ������ ��	
�����U � �B���� ��� �9� �1	����  	 ��> �*, ��U �  V�2��7qacd�>E2FKw� &%U�>}C�VznH�L jlkXE2FXF2��y ��� y\�

( }�H�)�Ql]C U`bT>c>Fe]^@�Ff]C_C[U[a�d@�EYkX]C[sPVcd`�Of[7�d@~[>D.[�T'c\Ff]^PU]C�Gcd U`Ð�dL+cd U`CPUAC`b�\EYkX`4�dcd_ap�¤6`bkf['FeAC`VL�`bT>c\]aZtAC`4�aHokfTUqVOf�
c\_acdhbTVFe`�F
[d� JI¥oP#`bD.qah�E2D.E2_'OfE2p�[\_�Z�[>D#qC]VOfE2kXFl�K`�OXA�ZYc\ZtAaE\��;�_ Z ��� �1	 � � � ��� �=��� � �-� ���  � ��� �
�<���� �
� �� �?���� �� M
�
�����
�<� �1	����  	 ���� � �! "�	\� ��E2Z�Of]CkXE &6[\OfE�`�_ Ho[>D.qa]VOfE2k�PCZ�`bEY_aZYE+}�� � � �,qac\�\EGF
�'}�%��d�C�VPUqCkX`�_a�\EYk��,E2kfh�cd�7�a}d�\�� C�

( }\w1)�Ql]C U`bT>c>Fe] @�Ff]C_C[U[a�l¥lOXFf]C \[�@�Ff]�mW`bAacdktcC�-&scd�Y]aAC`� >[!L�`b_CE2D#cdOXFf]��oc\_ap ¤n`�kX[>FfAC`KL�`bT>c\]aZtAC`4� HokfTUqVOf�
c\_acdhbTVFe`�Fl[\�~gChb[UZt �ZY`�qCAaEYktF�`bD#qCh�E2D#EY_'OfEGp�[\_�Z�[>D.qa]VOfE2kXFo�K`�OXA�Z2c\ZtACE>� ;�_K��� ������������ �����C � �  � ��	
�$� 
�����B���4���  ���� ��� ����� �����3����N�B� 	 > � � C � �
�� � ��� 	 ��� �	���$>  "&.>��qacd�>E2F6x>�� &%Ux\�>�C� ;�¥l¥�¥ ;�_V��[>kfD�cdOf`b[\_
@�ACE2[\kXT�PU[VZ�`bE�OWT>�a}d�\�'}V�

( }d��) JIE2c\_�L��C@�]ChbhbFfEY_��aPV]aFfc\_K�7�U¥l�\�>EYktFY�Vcd_7p�¤6E2_CkXT�L�����E2|'T>�
PV`�D�]Ch�Otcd_CE2[\]aF�D�]Ch�OX`�OXACkXE2c\pC`�_C� M,L;c�¡V`��
D#`b�Y`b_C��[\_C�ZtAC`bq�qac\kXc\h�hbEYhb`bFfD���;�_ .�.����8> �������C	�������������� � �����C�� �  � ��	��$�  ��� � �  � � ���B�:> � �
��������� �
�*� � � ��� ���_>  "�#d�aqac\�\EGF' � }% H'�� C�'znH�L jlkfEGFfF2��y �	� wC�

( }��*) &�E2_C_CE�OXA L�� K `�h�Ff[\_ c\_ap &�]C_ChbE�JIhb]C \[\Of]C_~� ¤6`b�\A g7cd_apV�K`�pUOXA [\_C�ZtAC`bq ZYc>ZtACE+pVEGFe`b�\_~� � � � �
� � ���	������� ��� � �  � � ���B�
	Ç�7w\��# H %�Mó} � }�%  \� �V�>}d�>�Cy>�

( }dx�)�Q�c\D.`bk�Ql]C_U]aF2��JIqVOf`bD#`��2`�_C��q$EYkf��[\kXD�cd_aZYE�[\�oOXACE�z6¥oP�c\h��>[\kX`�OXACD���@�E2ZtAC_C`�ZYc\h,kfE2q7[>keOG� ;�_'OfE2hoHo[\kf�
q$[\ktc�OX`�[>_���}\�\�'wV� � � � �����	��D�D�D�
 ��" ����6E
8��)0�� C'	�1��'1#���' ������6;� ���
	���21#�0��D�;"�2	� ��"�%D��'��� � ��" �����C0.���
F�"1��D16 ��'�%��CR121#$���;-���-$����
B����0��

¯�°�±�¯³²



Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Unité de recherche INRIA Futurs : Parc Club Orsay Université - ZAC des Vignes
4, rue Jacques Monod - 91893 ORSAY Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38334 Montbonnot Saint-Ismier (France)

Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


