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BDC E FHG IKJ LNM�O�FPC Q C RHG C FPSUT V SKWYX G X Z C [�I]\ Z X Z C T \_^ V Ga`_b

Z V�Z I T cPdHV Q V�E e1fgS�FP\ Z�RYIKT V dPhHdHI i1jaC Z cHC dkWHG V�E G I \ \ C [�I Q e1Z C E c�Z I G�RYV FPdHiP\ lKm_cHC \�SKI X dP\aZ cPX Z]nNFHQ Q
j_V G o I G \ pY[�X Q FPX Z C V dqV ^rZ cHI C G�V FHZ \ C iHIsV WPZ C V dDt�jacHC T cuC \]Z V1RPI�X dqV jadHI G�C duC dHiPFP\ Z G eqfHt=C \]^ X Q Q C dPEHl
m_cHC \rT X FY\ I \rX�iHV jrd jaX G i�Z G I dHisC dgjaX E I \ l
v ZK\ V S�I jrcYX Z�Q V jrI G�Q I [ I Q \]V ^rC S�WPG I T C \ C V d�w C l I l1^ V GKxky{z x |rz } bH~=� x � w �=� � � t�RYI X G \]RYI T V SKIsX Z �Z G X T Z I igZ V�C dHiHFP\ Z G egf�X \=jrV G o I G \ lNnNFHQ Q \_X G I�X dgI �HWYI dP\ C [�IaQ X RYV G_C dHWPFHZ_RPI T X FP\ I�V ^DZ cHI C G_WYI G T I C [ I i
Q FPT G X Z C [ I�V FPZ \ C iHI�V WHWYV G Z FHdPC Z e�X \rV jadHI G \rV ^=G C [�X QDhPG Sg\rC d�C dHiHFY\ Z G e�fHl�� C dHT I]RYI X G \aX G I�Q I \ \rV WHZ C �
SKC \ Z C TKX RPV FHZ�Z cPI]G I Z FHG dP\aZ VgZ cPC \aV�T T FHWYX Z C V d�tPZ cHI e�cPX [ IKXKQ V jrI G�G I \ I G [ X Z C V d�jrX E I���V dPI]Z cPX ZaC \
Z C I isZ VKZ cPI�G I Z FPG dY\NC dsC dHiHFY\ Z G e1J l=�rI dHT IajaX E I \_iHG V WsSKV G I]\ cYX G WHQ egZ cPX dsRPI ^ V G I lNm_cHI�iHV jrd jaX G i
Z G I dPi�C d]jaX E I \�dHV juG I �PI T Z \DZ cHI_^ X Q Q C dPEriPI ^ X FPQ Z=G C \ o]WPI G T I C [�I i�R�e]RPI X G \ l v ^ Z I GNX d�C dHC Z C X Q�Z G X dP\ C Z C V d
WHcPX \ I�w xsy*z x | z } b ~=� x | w �=� ~ � t�X Q Q=hPG Sg\�C dkC dHiHFY\ Z G ekfgcPX [ IKZ cHI�� � � � � � � � �Y� �Y\ Z G FHT Z FHG I L]nNFHQ Q \�cHC G IRPI X G \ l
B�C dPX Q Q e t�jacHI d�xk�Ux � w �N� t=WPG I T C \ C V dqcYX \�RPI T V SKI�\ FH�KT C I d�Z Q ekcPC E cuZ cPX Z�RYI X G \KX G IscPX WHW�ekZ V
V jadqC dHiHFY\ Z G eqf�hHG Sg\ l1m_cHC \�G I WPG I \ I d�Z \�Z cHIsSKX Z FHG C Z ekV ^_Z cHIsdHI jUC dPiHFP\ Z G e t=X \]C Z \]T V SKWPX G X Z C [�I
X iH[ X d�Z X E I�V [�I G_Z cHI�V Q isC dPiHFP\ Z G e1JaC \NG I [�I X Q I i�l=��dHT I]x���x � z �b ~ tHX Q QDX E I d�Z \_X G IaC dsC dPiHFP\ Z G esfHl�� dWPX G Z C T FHQ X G tH\ C dHT I]�q� �b tH\ V SKIaRPI X G \NS�FP\ Z_V jadgC dHiHFY\ Z G egf]hHG Sg\NC dgI O�FHC Q C RHG C FHS�t�I SKWHQ V e�C dPE]V Z cPI GRPI X G \ lNm_cHI G I ^ V G I tP`rb_�6` b w � b � x � l_� C dHT I]RPI X G \_WYI G T I C [�I�Z cHI]WHG V hPZ X RHC Q C Z egV ^�Z I T cHdHV Q V E esf�Z VKG C \ IjaC Z cqx t=\ V�S�FP\ Z�jrX E I \ lg�aZ cHI G jaC \ IKRPI X G \ajaC Q Q=WPG I ^ I G]V jadHI G \ cHC WkZ VgjaX E I � Q X RYV G C dPEHlg��I X d jrcPC Q I t
Z cPIaI �HWPI T Z I is\ FHG WHQ FP\NZ V�V jadHI G \ cHC WgWYI G T I C [ I igR�e�Z cHI�n_FHQ Q \NC \NRYI C dYE�I G V�iHI iD��FHQ Z C SgX Z I Q e�[ X dHC \ cHC dPE
jacHI d�xa�*J l
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B�C E FHG I]fHLNM=O�FHC Q C RHG C FHSUT V SKWPX G X Z C [ I�\ Z X Z C T \_C d1� b

��� ��� 	�
� � ��� ��� ����� � ����������� ��� � !#" � $ � ���
m_cHC \�\ C SKWHQ I�I �PX SKWHQ I�WHG V [HC iHI \rFP\ I ^ FHQ=C dP\ C E c�ZaC d�Z VgZ cHI�G I Q X Z C V dP\ cPC W1RPI Z jrI I d1Z cPI]I d [HC G V dPSKI d�ZaC d
jacHC T ckX�hPG S V WYI G X Z I \ tYX dHi�C Z \rC d�Z I G dPX Q=\ Z G FHT Z FHG I lam�X RHQ IsJ�V FHZ Q C dPI \rZ cPC \rG I Q X Z C V dP\ cHC WDtPFP\ C dPEKZ cPI
Z X �HV dHV S]e�V ^r� I T Z C V d�%Hl v \_jrI�SgX e�I �HWPI T Z tYZ I T cHdHV Q V E esjaC Z ckXgcHC E c1iHI E G I I�V ^NC SKWHG I T C \ C V dkT X d
V dPQ e�\ FPWHWPV G ZrI d�Z G I WHG I dHI FPG C X QDhHG Sg\ tP\ C dHT I]RPI X G \rX G I]Z V�VKZ C SKC i�Z VKV WPI G X Z I�Z cHI \ I]Z I T cPdHV Q V�E C I \ l

m�X RHQ IKJ L_� Z G FPT Z FPG I]V ^=BDC G Sg\_C d1M=O�FHC Q C RHG C FPS
& � !#" � $ � �������(' ��� ��� ����� � ��� 
� � �*)�� � +�" � +�� !�$
,.-�x/-�x |=w ��0 f � � dPdHV [�X Z C [ I
x |=w � 0 f��_�ux]��x |Nw �N� � dPdHV [�X Z C [ I�X dHi�mDG X iHC Z C V dPX Q
x | w �N�1-�x2-�x � w �=� mDG X iPC Z C V dYX Q
x �Dw �N�N��x2-3J mDG X iPC Z C V dYX Q�X dHi1nNFHG I X FHT G X Z C T

M=d�Z G I WHG I dHI FHG C X QYhHG Sg\N\ cYX G IaG C \ oKI [ I dHQ e�RYI Z j_I I dKj_V G o I G_X dHisI d�Z G I WPG I dHI FHG l_� Z X G Z � FHWP\_X G IaV ^ �
Z I d�V RP\ I G [�I i�Z V�I SKWHQ V e]j_V G o I G \DjacPV�\ cYX G IrZ cHIa\ I d�Z C SKI d�Z \�V ^PZ cHI_V jadHI G \�G I E X G iHC dPEaZ cHIrWHG V \ WYI T Z \
V ^�Z cPIahHG S�l v \_X dsI X G Q egWPX G Z C T C WYX d�Z_C dgZ cHI�WPI G \ V dPX QYT V SKWHFHZ I G_C dHiHFP\ Z G eKG I SgX G o I i�t 3 �sV�\ Z_V ^�Z cPI
WPI V WHQ IrC dKZ cHIrC dHiHFP\ Z G esw X ZNZ cYX ZNZ C SKI �Dj_I G Iae V FHdPE�RYI T X FP\ IrZ cHIaE FHeH\�jacHV]cPX igX d�e�G I X QPI �HWPI G C I dHT I
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j_I G IKZ V�V�\ SgX G Z]Z V�E I Z]C d [�V Q [�I ikC dkX Q Q=Z cHI \ IKT G X � e�Q C Z Z Q IKSgX T cHC dHI \ l � � ��m_cHI G I ^ V G I tDC dHdPV [�X Z C V dkC \
T V dP\ Z G X C dHI igdHV ZNV dHQ eKR�e�Z cHIad�FHS�RYI GNV ^�X iH[ I d�Z FHG V FP\NI d�Z G I WHG I dHI FPG \NC dgZ cPIaI T V dHV S]e t�RHFPZ_X Q \ V�Z cPI
X [�X C Q X RPC Q C Z egV ^=X dsI O�FPX Q Q e�X iH[ I d�Z FHG V FP\NjrV G o�^ V G T I l
BHV G]Z I T cPdHV Q V�E C I \rjaC Z cqC d�Z I G SKI iHC X Z IKQ I [�I Q \aV ^_WHG I T C \ C V d�tDZ cPIKZ G X iHC Z C V dPX Q=hPG S I SKI G E I \ tDI [�I dH�
Z FYX Q Q ek\ FPWHWHQ X d�Z C dPEsZ cHIgI d Z G I WHG I dPI FHG C X Qr\ Z G FHT Z FHG I l1m_cHIsX i�[ X d�Z X E IgV ^rZ cPIKZ G X iHC Z C V dPX Q_\ Z G FPT Z FPG I
C \�Z cYX Z]C Z�I ��WPQ V C Z \�Z cPI�iPC �YI G I d�Z]X Z Z C Z FPiHI \�Z VsC SKWHG I T C \ C V dkV ^NV jrdPI G]X dHi1j_V G o I G l�n_FHQ Q C \ c1V jadHI G \
dHV j WYI G T I C [ I1Z cHI Sg\ I Q [�I \KC d�G I T I C WHZgV ^]Xq\ FHG WHQ FP\K^ G V S 3 C dP\ FPG C dPE �kZ cPI C GKjrV G o I G \ l��rQ Z C SgX Z I Q e t
Z cPI�I d [HC G V dHSKI d�Z�RYI T V SKI \�\ FP�KT C I d�Z Q e�WHG I T C \ I�Z cPX ZaRHFPG I X FPT G X Z C T�hHG Sg\aT X dqX Q \ VsRPIK\ FP\ Z X C dPI i1C d
I O�FHC Q C RHG C FHS�l
�rI T X Q Q�Z cPX Z=C dKV FPG�SKV�iPI Q t V dPQ e]Z cHIr^ V G S*V ^PZ cPINjrX E I_T V d�Z G X T ZNX dHiKZ cHIrd�FHS�RPI G=V ^PZ I T cHdHV Q V E C I \
X G IgI �HV�E I dHV FP\ lg� dqWPX G Z C T FPQ X G tDhPG S ^ V G SgX Z C V dqX dHiqV�T T FHWYX Z C V dYX QNT cPV C T IsX G IgiHI Z I G SKC dPI ikR�ekZ cPI
^ V G T I \NV ^DI O�FHC Q C RHG C FHS�lNmNcPIa^ X T Z_Z cPX Z_Z cPI \ Ia^ V G T I \NQ I X isFP\NZ VKX�[�I G eKdPX Z FHG X QYG I Q X Z C V dP\ cHC WgRYI Z j_I I d
Z cPI�WPG I T C \ C V dsV ^�Z cHI]Z I T cHdHV Q V�E esX dHi�hHG SUT FPQ Z FHG I�\ FPE E I \ Z \_Z cPX ZrZ cHI]SKV�iHI QDT X WHZ FHG I \rX d�I \ \ I d�Z C X Q
^ V G T I]C d�Z cPI�I SKI G E I dHT I�V ^�hHG Sg\ l
��� ��� �	� � 
 +�$ � �������/� ����������� � ����$.������� ��� � !#" � $ � ���
�sFPT csV ^�Z cHI�I �HC \ Z C dPE�Q C Z I G X Z FPG I�V dsC dHdHV [ X Z C V dsC \NT V dPT I G dHI igjaC Z c�Z cHI�WPG V�T I \ \_V ^�iHC �PFY\ C V dsV ^DdPI j
WHG V�iHFHT Z \rX dHisZ I T cHdHC O�FHI \ l v d�X \ WYI T Z_V ^�Z cHC \NWPG V�T I \ \NjrcPC T csC \_iHC \ T FP\ \ I isR�esX�d�FHS]RYI GrV ^�X FHZ cHV G \
C \rZ cHI]I �YI T ZrV ^=FHdHT I G Z X C d Z esG I iHFHT Z C V d�V d�iHC �PFY\ C V dDl v \rhHG SK\rC dHdHV [ X Z I tHZ cHI esG I Q I X \ I]C dH^ V G SgX Z C V d
X RYV FHZNZ cPI C GNdPV [�I QPWHG V�iHFHT ZNV GNZ I T cPdHV Q V�E e l=m_cHC \=G I iHFHT I \�Z cHIaFHdHT I G Z X C d�Z eK\ FHG G V FPdHiHC dPE�Z cPI_[ X Q FHIrV ^
Z cPIaC dHdHV [�X Z C V dDtHX dHigcHI dPT IrjaC Q QYZ I dHigZ V�WHG V SKV Z IaV GNiPC \ T V FHG X E Ia^ FHG Z cPI G_C dPdHV [�X Z V G \ t iPI WPI dHiHC dPE]V d
Z cPI�dPX Z FHG I�V ^�Z cHI�C dH^ V G SgX Z C V d�G I Q I X \ I iDl� I dY\ I dkw J � � f��_X dPi��=I Z Z X \�w J � � � �_X G I�dPV Z X RHQ I�I �PX SKWHQ I \
V ^=Z cHI V G I Z C T X QDSKV�iHI Q \rZ cPX ZaX T T V G isjaC Z c�Z cHI]I SKWHC G C T X Q�I [HC iHI dPT I]V ^_� � \ cPX WPI i�iHC �PFY\ C V d�T FPG [�I \r^ V G
\ FHT T I \ \ ^ FPQHC dHdHV [ X Z C V dP\ l=�aV jrI [�I G t hHG Sg\NX G IaI �HV�E I dPV FY\ Q eKE C [�I dKC dKZ cHI \ I�X dYX Q eH\ I \ t jaC Z cgdHV]G V Q Ir^ V G
hHG S ^ V G SgX Z C V d�l�m_cHI�T V S�RHC dHI i1G V Q I�V ^=FPdHT I G Z X C d�Z e1X dHi1I d�Z G I WHG I dHI FHG \ cHC W1cPX \aRYI I dkE C [�I dk\ T X d�Z
X Z Z I d�Z C V dsC dsZ cHI]^ V G SgX QDQ C Z I G X Z FHG I�V dsC dHdPV [�X Z C V d�l
v G E FPX RHQ e t�nNC Q Q��]X Z I \ tDZ cHIK^ V FPdHiHI G]V ^r�sC T G V�\ V ^ Z tDcHI Q i1V WHZ C SKC \ Z C TKRYI Q C I ^ \]X RYV FPZ�Z cHIK\ V ^ Z jaX G I
C dPiHFP\ Z G e tNX dPiqRHFPC Q ZKX�hHG S Z V1G I X Q C \ IgcPC \]C dHiPC [HC iHFPX QN[HC \ C V dDlkmDV1G I WPG I \ I d�Z�Z cPC \�X \�3 ��C T G V�\ V ^ Z �Ht
Z cPI�hHG SstYSKV [HC dPEgC d�Z VgZ cHIK\ V ^ Z jaX G I�SgX G o I Z�C \aSKC \ Q I X iHC dPEHl��=I Z tYZ cPC \aC \aI �PX T Z Q e�cHV j*Z cHI�^ V G SKX Q
I T V dHV SKC T]S�V�iPI Q \_Z G I X ZrC dPdHV [�X Z C V ds�sX \rX�3 cPX G i�� cHI X iHI i��K\ C iHI jrX eH\r\ cPC ^ ZrR�egI �HC \ Z C dPE�hHG Sg\_C d�Z VgX
dHI j*X dHi�FHdHT I G Z X C d�C dPiHFP\ Z G e l
v Q Z cHV FPE c�V FHG�SKV�iHI Q�C \s\ Z X Z C T trj_IkT X d3FP\ IkZ cPI1WHG I [HC V FP\gG I \ FPQ Z \gZ V�\ Z FHiHe�Z cPI1WPG V�T I \ \gV ^
iHC �PFP\ C V d�V ^N\ FHT T I \ \ ^ FPQDC dHdHV [ X Z C V dP\ l��a\ C dYEgBDC E FHG I�fKV dPI]SgX esC dH^ I G�X dk� � \ cPX WPI i1iHC �PFP\ C V d�T FHG [�I l
m_cHC dPo�V ^_xgX \�G I WHG I \ I d�Z C dYEgdHV Z�V dHQ e1Z cHI�WPG I T C \ C V d1V ^NC dH^ V G SgX Z C V dqX RPV FHZ�Z cHIKdHI j{Z I T cPdHV Q V�E e1f
RHFHZKX Q \ Vuw X dPiu\ C S]FHQ Z X dPI V FP\ Q eP��Z cHIgWYX \ \ X E IgV ^_Z C SKI l1m_C SKIsxs� ,siPI dHV Z I \]Z cPIgWPV C d�Z�X Z]jacHC T c
Z I T cHdHV Q V�E e�fKRPI T V SKI \aX [�X C Q X RHQ I lam_cHI]Z I SKWYV G X Q�C d�Z I G WHG I Z X Z C V d�V ^Nx]C \rRPX \ I i�V d�Z cHI�X \ \ FHSKWHZ C V d
Z cYX Z�FHZ C Q C � X Z C V dqV ^_Z I T cPdHV Q V�E eqf�E G X iPFPX Q Q ekG I Q I X \ I \�C dH^ V G SgX Z C V dqZ V1Z cPIgSgX G o I Z t=X Q Q V jaC dPE�SKV G I
X T T FHG X Z I�X \ \ I \ \ SKI d�Z \_V ^�C Z \_G I [�I d�FPI � E I dHI G X Z C dPE�WHG V WYI G Z C I \ l
m_cHI�X dPX Q eH\ C \r\ FPE E I \ Z \rRPV Z c1X�SKI T cPX dHC \ SUV ^�iHC �PFP\ C V dkw FHdHT I G Z X C d�Z egG I iHFPT Z C V dY�_X dHi1X�T I d�Z G X Q
X E I d�Z�w Z cHI�C dPdHV [�X Z C [�IsI d�Z G I WHG I dHI FHG �]iHG C [HC dPEkZ cHI�WHG V�T I \ \ l�m_cHI�C dHdPV [�X Z C V d�WHG V�T I \ \KT X dHdHV ZKRYI
[HC I j_I i1X \rZ cPI]iHC �PFP\ C V d�V ^��_� ���_^ G V SUV dHI�\ I T Z V GaZ VsX dPV Z cHI G l��_G FHT C X Q Q e tHC dHdPV [�X Z C V d�C d [�V Q [�I \rZ cPI
�  ! "$# % & ')( *,+ -/. * 02130 # 4 5 67"�* 028�% 5 02+ -:93; ; % 4 0 < . = >@?�')( % # 0 5 A BC"$# = < 5 ; # % ( .D= E = % > = F > 02+ <
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RHG I X o � FHWkV ^_I �HC \ Z C dPEshHG Sg\]X dHikZ cHIKG I � T V dY\ Z C Z FHZ C V dkV ^_dHI j{V dHI \a��jaC Z cq\ Z G FHT Z FHG I \]X iPX WHZ C dYEgZ V
Z cPIKWHG I T C \ C V dkV ^NZ cHIKI d [HC G V dPS�I d�Z�C d1jrcPC T ckZ cHIKhHG Sg\�V WYI G X Z I lgm�X RHQ IsJKG I [�I X Q \�Z cYX Z�\ C E dHC hHT X d�Z
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