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´�W|n*­AL�JXM�� ��� E�� qaIKMbLzV7PfVrL�SbM !
qXL�SbL�_{`XW|NbLzIKj l ca`aNuN?qXL�� !�L/SbLpQTI1n/`aMbWYJad�IKJ�_1`aL/MO�
NbWYIKJXM�WYJ�L�n/IKJXIAUtW|n/M/v !
qXWYn*q ��q7PFmKL�JXL�mKL�S MbL/L�J<QTS:IKU N?qXW|M¡VrL�SbM:VrL�n�N?W,mKL l `aSbWYJadzUo�
`XJ l L/S:dKS?P l `7PfN?L MON?` l WYL/M�E ��QTIA`XJ l N?qXL�U W|J{NbL/S:L/M:NbWYJXd�PAJ l2l L/n/W l L l Nbq7PfN
��!
WYjYj !�IASb­
IKJ�M:IKUtL�N?qXW|JXd�MbW|UtW|jkPAS�E
� q7P>N�UtP l LuNbqXL/U W|J{NbL/S:L/M:NbWYJXdzNbItU2L��¡P l W��2n/`Xj,N�_{`XL�M:NbWYIKJ�E�±6SbIKcXPAcXj|��N?qXL�VrL�SO�
M:VrL�n�N?W,mKL2N?I !¡PfS l Mpq{`XUtPAJ�crL�q7PFmgW|IKS/E �uq7P l MbIAUtLt_1`aL/M:NbWYIKJaMojYW|­ALfs�!
q$�Kv !
qXL�J �
MbP !�QTIKS�NbqXLpe7SbMON�N?WYU2Lp±6S:WYMbIAJXL/S"# M�´�W|jYL/U2UtP�PAJ l � !¡PfM	PfMb­AL l !
qXPfN � !
W|jYj l I �
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MbPAW l �un/I1IKVrL�S?PfNbLAE ��S !
q$�Kv�!
qXL�J � !�PAM�PAM:­1W|JXdRUo��M:Nb` l L/J$NbMzWYJBn/jYPAMbM�� !
q7PfN
NbqXL�� !
WYj|j l IXv'UtPAJ$�<IAQ6N?qXL�U !�L�SbL�!
WYj|jYW|JXdzN?Iwn�IgIKVxL/SbPfN?LfE � q$�<N?qXLoNbqXL/IAS:� !¡PAM
JXIfN
dKW|m1WYJadpN?qXL�M?PfUtL�PAJaM !�L/S�� � q7P>N !�PAM
U2WYMbM:WYJXdpNbqXL/S:L��
G�IKJaM:N?S:`Xn�NbWYJXdyP^UtI l L�j�v�!
qXWYn*qBdKI1L/M l L/L�VrL�SpWYJ�q{`XU�PfJiSbL/PAMbIKJaWYJXdRPfJ l N?S:WYL�M	N?I
LD�aVajkPAW|JwQTIKS L��aPAU2VXjYL !
q$��VxL/IAVXjYLu­fL/L/V�dKIKW|JXdpN?I2Pzn/I��rL/LD� M:qXIKV<I��'L�SbW|JXdzqXIKS:SbWYcajYL
n�I��'L�LpIKS !
q$�yPwM:N?` l L/J$N l `XS:WYJXdwPAJRL��gVxL/SbW|UtL�J$NFv�JXL�mKL�S�N?qXIK`adKqRIAQ¶P l PfVaN?W|JXd�N?I
NbqXL2QTL�L l cXPAn*­AL l qXL�!¡PAM�SbL�n/L�W|m1WYJXd�PAJ l N?qXW|M�nFPA`XM:L l qXWYU j|IKMbL�M/v�crL�nFPAU2L2P<n*qXPAj,�
j|L/JXdKLfE
[^PfJ{�iVrL�IKVXjYLtN?IKj l UtLwNbq7PfN ��crL�NbN?L�SzdKW|mAL�`XV !
W|N?qiNbqXIKM:L<W|MbM:`XL/M�E � q7PfNzN?qaL/SbL
PAS:L	IAVrL�Jy_{`XL/MON?WYIAJXM�NbqXL/S:LAv'ca`aN�W,Q�VxL/IKVXj|L l I�JXIAN�U�PfJ7PAdKLfv0NbqXL��<M:qXIK`Xj l cxL	mKL�S:�
l W��2n/`Xj,NFE�� qXW|MpUtP l LwU2L�j|IgIK­RQTIKSoP^N?I1IKj�v !
qXWYn*q !
W|jYj�PAjYj|I ! UtLtN?IydKI l L/L/VxL/S
W|JXMbW l L2NbqXL�cajkPAn*­�cxI!��IAQ¡q1`aU�PAJ crL�q7PFmgW|IKS/E�°gW|Up`XjYPfN?W|IKJRN?L/n*qaJXWY_{`XL�M !
qXL/S:LwIKJXL
IAQ¤N?qXL�IKVaNbWYIKJaM/v�!
qXW|n*qyPAj|jYI !�L l UtLuN?ItjYI1IK­wP>N®NbqXL�crL�q7PFmgW|IKS
IAQ�NbqXL	PAdKL/J$NbM®QTS:IKU
IK`gN?MbW l L�PAJ l dAIoc7PAn*­zNbI�NbqXL�n�I l L�PAJ l MbL/Lfv !
qXW|n*q !�PAM�NbqXL�n/PA`XM:L�QTIKS6N?qaWYM¶crL�q7PFm{�
W|IKS/E�G�IKU2VX`aN*P>N?WYIAJ7PAj{L/n�IKJXIKU2WYn�M�UtI l L�jYM�PfSbL `XM:`7PAjYj,��_1`aW|N?L�MbWYU2VXj|L�n/IAJXM:NbSb`Xn�N?WYIAJXM/v
!
qXW|n*q^PfjYjYI ! QTIKS n�IKUtVajYL��wcrL�q7PFm1WYIKS�E
� qXW|M¡N?qXL�MbW|M
QTI1n/`aMbL/M®IKJ�N?qXS:L/L�VXS:IKcXjYL�UtM�E
� qXLze7S:M:N�IKJaLzWYM�NbqXL�WYU2VrIKSON*PAJan/LoIfQ¶NbqXL�!�P!�RNbqXLzWYJgQTIKSbUtPfN?W|IKJ<WYMuL��gn*q7PfJXdKL l WYJ
NbqXLtn�IKJ$N?LD�gN	IAQ ³ L�VrL/PfN?L l ±6SbW|MbIKJXL�S$# Mo´�WYjYL�UtUtPwd$PAU2LAE � JBG�qXPAVaN?L�S � !�L�cX`XW|j l
P�MbW|Up`XjkP>N?WYIAJyUtI l L�j�WYU2W|N?PfN?W|JXdtNbqXLtMON?S:`Xn�Nb`XSbL2IAQ¡q{`XUtPAJ\SbL/PAMbIKJaWYJXd�WYJ\IKS l L/SuN?I
MON?` l �iqXI ! VxL/IKVajYL�Q#PAn�L�P ³ L�VrL/PfN?L l ±6S:WYMbIAJXL/S"# M�´�W|jYL�UtUtP�d$PfUtLfE � qXL�S:L/Mb`aj|N?M
PAS:L�S?PAJXdAL l M:N*PfS:N?W|JXd�QTSbIKU WYJ l W,m1W l `7Pfj�jYL/PASbJaWYJXd�WYJ !
qXW|n*q�n/PAMbL�N?qaL !�IKSbMONoS:L/M:`Xj|N
� l L�QTL�n�N?W|IKJg��WYM
IKcgN*PAW|JXL l v0V7PfMbMbW|JXd�N?qXS:IK`XdKq^PtV7PASON?WYPAj�WYU2W|N?PfN?W|IKJ�v !
qXL/S:LoWYJ l W|m1W l `g�
PAj|M�n/IK`Xj l L�J l `XVwW|Jtn�IgIAVrL�S?PfNbWYIKJ2IKS l L�QTL�n�N?W|IKJ�vgPAJ l S:LFPAn*qaWYJXd�N?qXL�IAN?qXL�S�LD�1N?SbL�UtL
IAQ�MbI1n/WYPAj jYL/PASbJXW|JXdXv�!
qXL/S:L^Up`gN?`7PAj
n�IgIKVxL/SbPfN?W|IKJ nFPAJ�crL<IKcaN?PAWYJaL l E�� qaL�W|J&%7`g�
L�JXn/LtIAQ MbIAUtL2V7PASON?WYn�`XjkPfSuM:N?SbPfN?L�dKWYL�MoIKJ\N?qXLtPfN:N*PAW|JXUtL�J$N	IfQ n/I1IKVxL/S?P>N?WYIAJ�W|MoPAj|MbI
n�IKJXMbW l L/S:L l E�� qXIKM:L l W��'L�SbL/Jan/L/MoWYJ�N?qXLtSbL/M:`Xj|NbMoIAQ�N?qXL2N?qXS:L/LwM:n/L/JXPASbW|IKM !�L�q7PFmAL
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n�IKJXM:NbSb`Xn�N?L l Mb`adKdKL/MON�N?q7PfN�IAJXL MbqXIA`Xj l cxL
mAL/SO�znFPAS:L�QT`Xj�!
qaL/J l L/n�W l W|JXd !
qXWYn*q�IKJXL
NbI2n*qaIgIKM:LAE

G�q7PAVgN?L/S � W|M¤P��:IKWYJ$N�!�IKSb­ !
W|Nbq	¨�P!m1W|L/S�©�WYjYª
PAJ l MON?` l WYL/M�N?qXL¶VXS:Ign�L/MbM¤IAQ7n�I$PAjYW �
NbWYIKJ�QTIKSbUtPfN?W|IKJ !
qXL/J�VXjYP!�AL/S:M6PASbL�`XJXMb`aSbL PAcxIK`aN¤N?qXL�N?Sb`aL¡crL�JXL�eaN6IAQ0cxL/jYIAJXdKWYJad�N?I
PudKW,mKL/J�n�I$PAjYW,N?W|IKJ�E���J l L/S�Mb`Xn*qtM:NbSbIKJXd�W|JXn/IKU2VXj|L�N?L�WYJaQTIKS:U�P>N?WYIAJoMbn�L/J7PfSbWYIav !�L®`XMbL
P\G¡PAM:L�� ��PAMbL l ´�L�n/W|MbWYIAJ � qaL/IKSO�HPAVXVXS:I$PAn*qBN?I�M:Nb` l �BNbqXL�`XJ l L�Sbj|�1W|JXd l �1J7PAU2WYn
VXS:Ign�L/M:M/E � L^M:qXI !�N?q7PfN�Mb`Xn*q VaSbI1n/L/M:MwnFPfJ crL�UtI l L�jYL l PAM�P JXIKJg��M:N?PfN?W|IKJ7PASO�
[^PfSb­AI!mzVaSbI1n/L/M:M/E ��`XS6UtPAWYJzS:L/M:`Xj|N�M:qXI !
M¶Nbq7PfN¶PAJ$�pS:L/MON�VxIKW|J{N�IfQrM:`Xn*q l �gJXPAUtW|n/M
n/PAJ^cxLoPfVXVXSbIKPAn*qXL l c$�^P�MbL�_{`XL/JXn�LpIAQ6M:WYU2WYjYPAS ��VxL/SON?`XS:crL l � l �gJXPAUtW|n/M
WYJ !
qXW|n*q
VXjYPF�KL/S:M
jYLFPfSbJ<PAjYjxN?qXL�W|JaQTIKSbUtPfNbWYIKJ�PfcrIK`gN N?qXLumfPAjY`aLuIAQ�L/PAn*q<VrIKM:MbW|cXjYLun�I$PAjYW,N?W|IKJ
� J�G�q7PfVaN?L�S � !�L¡M:Nb` l ��N?qXL l �1J7PAU2WYn/M¤IAQ0PAJoL��gVrL�SbW|L/JXn�L dKIgI l U�PAS:­AL�N�`XM:WYJXduP

N !�If� M:W l L l P l PfVaN*PfNbWYIKJth�dKL�J$N �¡PAM:L l G�IKU2VX`aN?PfN?W|IKJ7PAj0§6n�IKJXIKU2WYn�M��Th®G¡§��¶UtI l L/j¦E
� qXL�U�PfWYJuQTIgn�`XM�IAQXN?qaL�PAJXPAj|�1MbW|M�WYM�N?qXL¶WYJ&%X`XL/JXn�L�IAQan/IKJaMb`XU2L/S:M$#>q7PAcXW,N?M�IKJoUtPASb­fL�N
MON?Sb`an�N?`aSbLAE �u`aS6SbL/M:`Xj|NbM6MbqXI !�N?q7PfN�dKW|mAL/J�n*q7PASbPAn�NbL/SbW|M:NbWYn/M�IAQxn/IKJXM:`XU2L/SbM"#$crL�q7PFm1WYIKS
U2WYdKq$N¶Mb`aM:N*PfWYJ�NbqXL l W,mKL/S:MbW,N ��W|JtN?qaL�UtPASb­fL�N¡cxIANbqwWYJ�NbL/S:UtM�IAQ¥_{`7PAj|W|N �tPAJ l eXSbU2M$#
M:WYZ/LfE � L�IKcaMbL/SOmKLuN?qXPfN N?qXL�U2IKSbL�P l PAVaNbW|mALuIKJXLuMbW l LuIAQ�N?qXLuUtPAS:­AL�N
W|M/vaNbqXLuU2IKSbL
NbqXL�U�PAS:­AL�N
SbL"%XL/n�NbM�W,N?M W|J{NbL/S:L/M:NbM/E
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±6SbIAc7PAcXj,� N?qaL<U2IKMON l W �2n�`Xj|N�VXS:IKcXj|L/U2MzPASbL�NbqXIKMbL�Nbq7PfN�MbL�L/U M:WYU2VXjYLfv¶PAJ l N?qXL
U2IKM:NtM:Nb` l W|L l NbqXIKMbL�Q#PAn/L l c$� UtPAJ$�HVrL�IKVXjYLfE h VXSbIKcajYL/U cxL/j|IKJXdKW|JXd�N?IicxIAN?q
dKS:IK`XVXM�WYM�NbqXL¡MbIun/PAjYj|L l ±6S:WYMbIAJXL/S"# M6´�WYjYL�UtUtPaE � qXL¡Q#PAcajYLAv !
qXWYn*q�UtP l L�W|N�Q#PfUtIK`aM/v
W|M¥P M:N?IAS:��PAcxIK`aN¥N !�I®Mb`XM:VrL�n�N?M�WYJ�P n�SbWYU2L�!
qXI�PAS:L6VX`aN�WYJ�M:L/V7PASbPfN?L l n�L/j|jYM¥PAJ l NbIKj l
NbqXL	QTIKj|jYI !
WYJadtS:`XjYL�M�� W|Q�crIANbqyIAQ6NbqXL/U�n/IAJaQTL/M:M/v�L/PAn*q !
WYj|j�cxLpM:L/J$N?L�JXn/L l NbI�N?qaSbL/L
�ALFPAS:M�WYJ	VXSbW|MbIKJ�vfW|Q7IAJXj|��IKJaL¡IAQXNbqXL/U n/IKJgQTL/MbM:L/M�v$qXL !
WYj|j$crL�QTSbL/L�PAJ l NbqXL�IfN?qXL�S�IKJXL
!
W|jYj'cxLuMbL�J l N?I��bPAWYjxQTIKS¡QTIK`XS U2IKJ$N?qaM/vXW,Q¤JaL/W|NbqXL/S IfQ¤NbqXL/U n�IKJaQTL�MbMbL�M®NbqXL�� !
W|jYjxcrL
M:L/J l NbI�VaSbWYM:IKJ�IKJXj|��QTIKS�IKJXL¶UtIKJ$Nbq�E � qXPfN�UtPA­fL/M�N?qXL¶VXSbIAcXjYL�U WYJ$N?L�SbL�M:N?W|JXd®WYM¥N?qXL
n�IKJ&%7W|n�N¶crL�N !�L�L/J�NbqXL
VrL�SbM:IKJ7PAj7W|J{NbL/S:L/M:N¶N?I l L�QTL/n�N��#´u�¶PfJ l n�IKJaQTL�MbM/v1n/IAUtV7PfSbL l N?I
NbqXLon�IKjYj|L/n�NbW|mAL	W|J{NbL/S:L/M:N�IAQ6n/I1IKVxL/SbPfN?W|JXdR�¦G � !
W|Nbq^N?qaLoIKVXVxIKJXL�J$NFE ��Q6NbqXLod$PfUtL�WYM
VXjYPF�KL l IKJXj,�wIKJan/LuN?qXL�J�cxIANbq<M:`XMbVxL/n�N?M®q7PFmKL�JXI�n/IKU2U2IKJ�WYJ$N?L�SbL�M:N�PAJ l N?qXL�� !
WYj|j
l L�QTL/n�NFE�°gIAj|m1WYJXd�NbqXL
SbL�VrL/PfN?L l VXS:IKcXjYL�U cxL/n�IKUtL�M¶P�n*qXPAjYj|L/JXdKLfE ��J�N?qXL IKJaL®qXPAJ l v
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NbqXL	M:IKjY`gN?WYIAJ�IAQ�NbqXL	n�jkPAM:MbW|nFPAj 	�PAU2L � qXL/IKSO��N?ItP
��W|JXW|NbL/j,� ³ L/VxLFPfNbL l ±�S:WYM:IKJXL/S"# M
´�W|jYL�UtUtPyWYM l L�QTL�n�NbWYIKJ�WYJ�PAjYj VxL/S:WYI l M/v¡ca`aN�IAJ�N?qaL^IANbqXL/S�v¡L��gVxL/SbW|UtL�J$N?M2SbL�mALFPAj
P�MbW|dKJXW|eXnFPAJ$N�jYL�mKL/j�IAQ¡n/I1IKVrL�S?PfNbWYIKJ'E
� qXW|M	n�IKJ$N?SbP l WYn�N?W|IKJ�S?PAW|MbL/M�N?qaLt_{`XL�M:N?W|IKJ IfQ
!
qXL�N?qXL�S®NbqXL/S:L�L��gWYMON�M:IKU2Lun/IKJ l W|N?W|IKJXM�v&!
qXWYn*q<VXS:IKUtIfN?L�n�IgIKVxL/SbPfN?W|IKJ�E
� JwV7PfS:N?W|n/`XjYPAS6N?qXW|M !�IKS:­�QTI1n/`aMbL/M�IKJtNbqXL�j|LFPAS:JXWYJXd�VXS:Ign�L/MbM�vXPAJ l PAJ7PAj,�1Z/L/M�qXI !

l W��'L�SbL�J{N�U2I l L/jYMuIfQ�j|LFPAS:JXWYJXdav¥nFPAJ\WYJ&%X`XL/JXn�L2NbqXLze7J7PAj6IA`aN?n�IKUtL�IAQ�P ³ L�VrL/PfN?L l
±6SbW|MbIKJaL/S$# M®´�WYj|L/U2U�P	d$PAU2LAE
� L�cX`aWYj l PAJ2h�dAL/J$N ��PAMbL l G�IKU2VX`aN?PfN?W|IKJ7PAj7§6n�IKJXIKU2WYn�M®�#h®G¡§¶�¶U2I l L/jXIAQrN?qXL

S:L/VxLFPfNbL l d$PAU2LoW|J !
qXWYn*q�v¥VajkPF�KL�S$# MujYLFPfSbJXW|JXd�W|M�UtI l L�jYL l `XMbW|JXd�PAJRL��gVXj|WYn�W|N�L�mKIf�
j|`aN?W|IKJ7PASO��VXSbI1n/L�MbM��¡dKL/JXL�N?W|nzPAjYdAIKSbW,N?qXU2M/E � qXLzVXW|IKJXL�L/S�W|JyMbW|Up`XjYPfN?W|JXd ³ L�VrL/PfN?L l
±6SbW|MbIKJaL/S$# M®´�WYj|L/U2U�Pw� ³ ±¶´�� !�PAM
h®�gL�jYSbI l � � � v�!
qXItPAVXVajYWYL l dKL/JaL�N?W|n�PAjYdAIKSbW,N?qXU2M
NbI	L�mKIKj,mKL ³ ±�´ MON?S?P>N?L/dAWYL/M�PAd$PfWYJXMON�P�n/IAJXM:N?PAJ$N¡L/J$m1WYS:IKJXU2L/J$NFE�²�WYM�!�IKSb­�!�PAM�n�IKJg�
NbWYJ{`XL l c{�2UtPAJ$�2L/n/IAJXIKU2WYM:NbM�PfJ l n�IKUtVa`aN?L�S�Mbn�WYL�J{NbWYMON?M$#1V7PAVxL/S:M/E6h�UtIKJad	N?qaL/U WYM
NbqXLtVXPAVrL�S�IAQ
[�W|jYj|L/S � � C � v !
qaI�MON?` l W|L/M�N?qXL2L�mAIKjY`gN?WYIAJ\IfQ¡n/I1IKVxL/SbPfN?W|IKJ�v�M:N?PAS:NbWYJXd
QTS:IKU S?PfJ l IKU VxIKVX`XjYPfN?W|IKJ�IAQ¡MON?SbPfN?L�dKWYL�M/v�!
qaWYn*q L�mKIKj,mKLtWYJ�P�n*q7PAJadKWYJXd<L/J$m1WYS:IKJg�
U2L/J$NFE
� qXL	PA`aNbqXIKS:M®U2L/J$NbWYIKJXL l PAcrI!mAL�U2I l L/j�j|LFPAS:JXWYJadtP>N
VrIKVa`XjkPfNbWYIKJ�j|L�mAL/j�vaW�E LAE
L/PAn*q VXjYPF�KL/S�jYL/PASbJaM�QTS:IKU NbqXLtcxL/MONoW|J l W,mgW l `7PAj|M�WYJ�N?qaLtVxIKVX`XjYPfN?W|IKJ�v¥PfMbMb`aUtVaNbWYIKJ
Nbq7PfN�WYM l W �2n/`Xj,NuN?Ip�:`XM:NbW|Q3�^WYJRN?qXL�n�IKJ$N?L��1N	IAQ�±¶´	E � qaWYM�UtI l L�j�IAQ�jYLFPfSbJXW|JXd�WYUz�
VXj|WYn�W|N?j,�wU2LFPAJaM®Nbq7PfN�P�VXjkPF�AL/S®WYU2W|N*P>N?L/M NbqXLoIANbqXL/S®VXjYP!�AL/S:M�M:NbS?PfNbL/dKW|L/M/vxL�mAL/JyQTS:IKU
VXjYPF�KL/S:M�qXL�q7PAM�JXL�mAL/S�VXjYP!�AL l !
W|Nbq�v !
qaWYn*qHWYMzL/_{`XW,mfPAjYL�J{NzNbI�SbL/U2I!m1WYJXdyNbqXL<PAMO�
M:`XUtVgN?WYIAJHIfQ�JXI�n/IKU2Up`XJXW|nFPfNbWYIKJ PfJ l n*qXPAJXdKW|JXd�NbqXL�L�MbM:L/JXn�LyIAQ�NbqXL l WYj|L/U2U�PaE
� W,N?q�N?qXW|M Mbn�L/J7PAS:WYI�n/I1IKVxL/SbPfN?W|IKJ�WYM L/PAMbW|j|�wIAcaN*PAW|JXL l E

h�JaIAN?qXL�S�VxIKMbM:WYcXW|jYW,N �uWYM�N?I�n�IKJXMON?Sb`an�N�P®Mbn/L�J7PAS:WYI�IAQXWYJ l W,m1W l `7Pfj1j|LFPAS:JXWYJadXv !
qXL/S:L
L/PAn*q	W|J l W,mgW l `7PAjfjYL/PASbJXM�IKJaj|��QTS:IKU qaWYM�I !
J	LD�aVxL/S:WYL�JXn/L�PAJ l N?qaWYM�crL�n/IKU2L/M�P SbL/PAMbIAJ
QTIKS Uo`aN?`7Pfj l L�QTL�n�NbWYIKJ�E
� qXL l WYMON?WYJan�N?W|IKJ�crL�N !�L�L/J�W|J l W|m1W l `7PAj7PfJ l M:Ign�WkPAj7j|LFPAS:JXWYJXd !�PAM�MON?` l WYL l WYJ�N?qXL

!�IKSb­�IAQg©�S:WYL�J l � � ��� v�!
qXL/S:L�qXL¶PAJ7PAj,�gZ�L l G�IK`XS:JXIAN�IKj|WYdKIKVxIKj,��PfJ l QTIK`XJ l N?q7P>N !
W|N?q
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M:Ign�WkPAj6j|LFPAS:JXWYJXd�N?qaL�SbL�Mb`Xj,N?M	n/IKJ$mKL�SbdKLtN?I�NbqXL � PAj|S?PAM:WkPAJ\IK`aNbVX`aN	jYL�mAL/j¦v�!
qXL�SbLFPfM
!
W,N?q�WYJ l W|m1W l `XPAj'j|LFPAS:JXWYJXdpNbqXL��wn/IKJ$mKL�SbdKL�N?IzNbqXL	G�IK`XSbJaIAN ��µ�PAM:q�IK`gN?n/IAUtLfE
��`XSpS:L/Mb`aj|N?MzU2I!mKL�W|JiN?qXL�MbPAUtL l WYS:L/n�NbWYIKJaMzPAMoNbqXIKMbL�IfQ®©�S:WYL�J l v�W�E LAE�MbI1n/WYPAj

j|LFPAS:JXWYJXd\jYL/P l M2N?IiM:Ign�WkPAj|j|�BIKVgN?WYUtPAj IK`gN?n/IAUtLfv
PAJ l W|J l W|m1W l `7PAj N?I\N?qXL^L/dKIKW|M:NbWYn
IKJaLAE

²�PFm1WYJad�n/IAJXM:NbSb`Xn�N?L l NbqXL/M:L¡U2I l L�jYM !�L�nFPfJpJXIANbWYn/L�N?qXPfN�cxIANbqpPAM:Mb`XU2VaN?W|IKJXM�PASbL
NbIgI�L��1N?S:L/U2LAE¶±¤L�IKVXj|L l IoJXIAN�IKJXj|��j|LFPAS:JtQTS:IKU N?qXL�IAN?qaL/SbM�vaJXL�W|NbqXL/S l IoNbqXL��2jYL/PASbJ
IKJaj|��QTSbIKU VXS:IKVxL/S�LD�gVrL�SbWYL�JXn/LfE�h Mbn�L/J7PfSbWYIav !
qXW|n*q�n/IKUpcaWYJXL�M�cxIAN?q�PfMbMb`aUtVaNbWYIKJaM/v
W|M�UtIASbLpS:LFPAj|WYM:NbWYnfE	²®L/S:LtPfSbWYM:L/M�NbqXL�VXSbIAcXjYL�U IAQ¶qXI !�N?I�n/IAJXM:NbSb`Xn�N	W,NFE ��Q !�L�`XMbL
NbqXLpn/jYPAMbM:WYn/PAj !�PF�RIAQ�n�SbLFP>N?WYJadwJXL"!�M:NbS?PfNbL/dKW|L/M�v�q7PAj,Q�IAQ6N?qXLoL��gVrL�SbW|UtL�J{NbMuL/J l `aV
l L�QTL/n�N?WYJad�PAJ l N?qXL�IAN?qaL/S�qXPAj|Qan/I1IKVrL�S?PfNbWYJXdaE ��`aN�Pfd$PAWYJ !�L�Q#PAn�L¡P�M:WYU2WYjYPAS�VXS:IKcXjYL�U
��qXI ! nFPAJ^PtVXjYPF�KL/S�WYU2W|N?PfN?L�P2M:N?SbPfN?L�dA��N?q7P>N�qXL l I1L/M®JXIAN�­1JaI�!�E � qXW|M�VXS:IKcXjYL�U
n/PAJwcxLuPFmKIKW l L l c$�t`XMbW|JXdzP l W �rL/SbL�J$N¡VXS:Ign�L l `XS:LAv&!
qaL/SbL�LFPAn*q�VXjYPF�KL/S�WYM�N?S:�1W|JXdoN?I
`XJ l L/S:M:N*PfJ l PAJ l WYU2W|N?PfN?LoNbI^MbPAUtL2L��1NbL/J$N�� !
W|N?qaIK`aN�n/IKV$�1WYJad�N?qaL�M:NbS?PfNbL/dA�a��N?qXL
cxL/q7PFm1WYIASzIAQ®qXWYMzIKVaVrIKJaL/J$N��T©�WYjkª � � � � �DE � qXWYMzS:L l `an/L/M�N?qaL�J1`aUpcrL�S�IAQ®n/I1IKVrL�SO�
PfNbW|mALtIK`gN?n/IAUtL�MpPAJ l n/IKJaeXSbU2M	N?qXPfN	NbqXL�VaSbI1n/L l `XSbLwIfQ n/S:LFPfNbWYJXd�JXL"! M:NbS?PfNbL/dKW|L/M
W|M�JXIANuW|SbS:L/jYL�mfPAJ$N�N?IwNbqXLzIK`aNbn/IKU2LAv�W|JRIAN?qaL/S !�IKS l M�NbqXL�!�P!�^N?qXLzW|JaQTIKSbUtPfNbWYIKJ<WYM
LD�an*qXPAJXdKL l WYM W|UtVxIKSON*PAJ$NFE

��J l L/S�NbqXWYM�Mbn/L�J7PAS:WYI�NbqXL¡L/j|L/U2L/J$N?M¤N?q7PfN l L�NbL/S:UtW|JXL�NbqXL¡IK`aNbn/IKU2L¡PfSbL�NbqXL�N �1VrL
IAQ�MON?SbPfN?L�dKWYL�M�N?qaL�VXjkPF�AL/SbM qXP!mAL�PfN�NbqXL�cxL/dKW|JXJXW|JXdpPAJ l qXI ! Q#PfM:N¡W|M�NbqXL�VXS:Ign�L/MbM IfQ
L�mKIKj|`aN?W|IKJ�E���Q�N?qXL�L�mAIKjY`gN?WYIAJ\VaSbI1n/L/M:M	W|M�Q#PAM:N�W,N�WYMuU2IKSbLzj|WY­fL/j|�<N?qXPfN�VXjkPF�KL�SbM�L/J l
`XV l L�QTL/n�NbWYJXdavxca`aN®W|Q¤W|N®WYM M:jYI ! N?qaL�� !
WYj|j�L��gVxL/S:WYU2L/J$N !
W|N?q<U2IKSbLuMON?S?P>N?L/dAWYL/M�PAJ l
n�IK`Xj l IKcgN*PAW|J�n/I1IKVrL�S?PfNbWYIKJ'E
��I	PfJ7PAj|�1Z�L�N?qXL W|UtVxIKSON*PAJXn�L�IAQxVXjYPF�KL/S:M$#KMON?SbPfN?L�dKWYL�M�!�L
W|J{NbSbI l `Xn�L¡VXjkPF�AL/SbM !
qaI

PAj !¡PF�1M
VXjkPF�wP�dAW|mKL�J�MON?SbPfN?L�dA�KE
� qXL�L �rL/n�N?M
N?qXL���WYJ l `Xn/L�PAS:L l W �rL/S:L/J$NFE�h VXjYPF�KL/S
!
qXI<PAj !¡PF�1M�L/W,N?qXL�S l L�QTL�n�N?M�IKSun�IgIKVxL/SbPfN?L�M !
WYj|j�WYJ l `Xn/L l L�QTL/n�N?WYIAJ�v¥cX`aN�IKJXL�!
qaI
VXjYPF�gMtPRmAPfSbWkP>N?WYIAJHIfQ � W|NO� �7IKS � �¤PfN�� � � �®�<�#n�IgIAVrL�S?PfNbL/M�!
qXL/J NbqXL<IKVXVxIKJXL/J$NtWYM
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IKcaMbL/SOmKL l N?I<n/I1IKVxL/S?P>N?L�PAJ l\l L�QTL/n�NbM !
qXL�J�NbqXLtIAVXVrIAJXL/J$N�q7PAM l L�QTL�n�NbL l �uU�Pf­AL/M
qXW|M IKVXVxIKJXL�J{N®n�IgIKVxL/SbPfN?LfE
� qXL�SbL�M:N�IAQ{N?qaL¶n*qXPAVaN?L�S�WYM�IKS:d$PAJXW|Z/L l PfM�QTIKjYj|I�!
M�E�µ�LD�gN�°gL�n�NbWYIKJ�VXS:I m1W l L/M�MbIAUtL

NbL/n*qXJXW|nFPAj l L�N?PAWYj|M/E6°1L/n�NbWYIKJ � E � VXS:L/M:L/J$N?M
N?qXL�UtI l L/j¦E�°gL�n�N?W|IKJ � E � WYM l L l W|nFPfNbL l N?I
NbqXL�SbL/M:`Xj|NbM®PAJ l N?qXL�jYPAM:N�°gL�n�NbWYIKJ � EDCpMb`XU2U�PfSbWYZ�L/M¡NbqXL�SbL/M:`Xj|NbM®PAJ l n/IKJXn�jY` l L/M/E
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� qXW|M�M:L/n�N?WYIAJ W|M l L l WYn/PfN?L l NbI�LD�aVajkPAW|JXWYJXd M:IKUtLRNbL/n*qXJXW|nFPAj l L�N*PAW|jYM/v !
qXWYn*q PASbL
JXL�n/L�MbM?PfS:��QTIKS n/IAJXM:NbSb`Xn�N?WYJad�NbqXL�UtI l L�j�E

�������	� " );�!)�
g$
����
g+�� ��
g�
��W|JXW|NbL
h�`aNbIKU�P>N*P	U2I l L/jxPoMO�gMON?L�U�!
qXW|n*q�SbL�MbVxIKJ l M�NbI l W|Mbn/S:L�NbL�WYJaVX`aN?M�PAJ l IA`aN:�
VX`gN?M/E � JHIA`XSzn/IKJ$NbL��1NFv�N?qXL�Pf`aN?IKUtPfN?P !�L�PAS:L�`XMbW|JXdRQTIKSpS:L/VXS:L/MbL�J$N?WYJad�VXjYPF�KL/S"# M
MON?S?P>N?L/dAWYL/M�WYM P2[�I1IKSbL�U�PAn*qaWYJXLuPfJ l q7PAM¡N?qaL�QTIKjYj|I�!
W|JXd�M:N?S:`Xn�Nb`XSbLfE � qaLuU�PAn*qaWYJXL
n�IKJXMbW|M:NbM®IfQ � WYJ$NbL/SbJXPAj¥M:N?PfN?L�M�PfJ l L/PAn*q<WYJ$N?L�SbJ7PAj'M:N*P>N?L�q7PAM � L/jYL�UtL�J$N?M��

��� h n�NbWYIKJ�NbI2cxLuN*PA­fL/J<W|Q�N?qXL�UtPAn*qXW|JXLuL/J$N?L�SbM®WYJwNbqXWYM
M:N?PfN?Lfs

 �� ��S?PAJXM:W|NbWYIKJ�MON*PfNbL�W,Q�N?qXL�IKVXVxIKJXL�J$N�W|M IKcXM:L/S:mAL l NbI�n/I1IKVrL�S?PfNbL�PAJ l

E�� ��S?PAJXM:W|NbWYIKJ�MON*PfNbL�W,Q�N?qXL�IKVXVxIKJXL�J$N�W|M IKcXM:L/S:mAL l NbI l L�QTL�n�NFE

� qXL�SbLwW|MoIKJaLwM:N?PfN?Lfv !
qXWYn*qBq7PfMpP l W��'L�SbL�J{NpM:N?S:`Xn�Nb`XSbLtQTSbIKU N?qXLtIKJXLwLD�gVXjkPAW|JXL l
PAcxI!mKLfE ��N¡WYM¶nFPfjYjYL l W|JXW|NbWkPAjaM:N*P>N?L�PfJ l�l L�e7JXL�M¡QTSbIKU !
qXW|n*qwM:N?PfN?L®N?qXL�U�Pfn*qXWYJXL !
WYj|j
MON*PASONFE � qXL�U�Pfn*qXWYJXL�QTIAjYjYI !
M PzM:WYU2VXjYLuPfjYdKIKS:W|NbqXU�E

��� ��W|J l IK`aN/v�!
qXWYn*q<WYM¡NbqXL�WYJXW,N?WkPfjrMON*PfNbL	PfJ l dKIzN?qXL�SbLAE

 �� �¤PA­ALuN?qaL	Pfn�N?W|IKJ�MbVxL/n�W|e7L l PfN
NbqXWYM MON*PfNbLAs
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E�� ��cXMbL�S:mAL�NbqXL�PAn�NbWYIKJ�N?qaL�IAVXVrIAJXL/J$N®q7PAM N*Pf­AL/J

-�� W,Q¤NbqXL�IKVXVxIKJXL/J$N�q7PAM
n/I1IKVxL/SbPfN?L l v7n*qXL/n*­ !
qXW|n*q�W|M N?qXLuN?SbPAJXM:W|N?W|IKJ�M:N?PfN?L
MbVxL/n/W,e7L l QTIKS¡N?qaWYM nFPfMbL�PAJ l dKIzN?I�M:NbL/V � s

��� W|Q�NbqXL�IKVXVxIKJXL�J{Ntq7PAM l L�QTL/n�NbL l v n*qaL/n*­ !
qXWYn*q�WYMzN?qXL�NbS?PAJXM:W|NbWYIKJ M:N?PfN?L
MbVxL/n/W,e7L l QTIKS¡N?qaWYM nFPfMbL�PAJ l dKIzN?I�M:NbL/V � s

³ L/VxLFP>N�8pN?WYU2L/M�v !
qXL�SbL28pWYM¡NbqXL�J{`XUpcxL/S
IAQ¤SbIK`XJ l M/E

§�PAn*qtL/jYL�UtL�J$N�IfQrNbqXL�UtPAn*qXW|JXL WYM�n�I l W,e7L l PAM�cXW|J7PAS:� l L/n�WYUtPAj�E ��JXn/L
n/I l W,e7L l N?qXL
UtPAn*qXW|JXLujYI1IK­{M jYW|­AL�NbqXWYM �

���������������	�
�������
�
����������� E|E,E �������������
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!
qXL�SbL�NbqXLwMON*PAS:MpSbL�VXjkPAn�L ~ # MpPAJ l � # M�E�� qXLwe7S:M:NpNbqXSbL�LwM:N?PASbM l L�e7JaLwN?qXLtWYJXW,N?WkPfj
MON*PfNbLAE � qaL2e7S:M:N�M:N?PAS�IAQ¡IAJXLtW|J$N?L/S:J7PAj�MON*PfNbL l L�e7JXL�M	NbqXL2PAn�NbWYIKJ�N?I�cxL2N?PA­AL�JiPfN
Nbq7PfNpMON*PfNbLAE ��NpW|M ~ W,Q N?qXLwUtPAn*qXW|JXL�n�IgIAVrL�S?PfNbL/MzPAJ l � W|Q
W,N l L�QTL/n�N?M/E � qXL�eXSbM:N
NbqXSbL�LzM:N*PfSbM l L�e7JXLzN?qaLoN?SbPAJXMbW,N?W|IKJyM:N?PfN?LoW|Q6N?qaLzIKVXVxIKJXL/J$NuqXPAMucrL�L/J�IKcXM:L/SOmKL l N?I
n�IgIKVxL/SbPfN?L l PAJ l N?qXL�jkPfM:N N?qaSbL/L�MON*PAS:M®W,Q�qXL�q7PAM l L�QTL�n�NbL l E
��Q�P2MON*PfNbLuq7PAM N?qaWYM QTIKSbU �

� ~2~K~a��~K~K~ �

W,NoW|UtVXj|WYL�M�N?q7PfNoW|Q¡NbqXL�UtPAn*qXW|JXL�L�J$N?L/S:MoN?qaWYMoMON*PfNbL�W,N !
W|jYj�n/I1IKVxL/S?P>N?LtPAJ l W,Q¡N?qXL
IKVaVrIKJaL/J$N®n/I1IKVrL�S?PfNbL/M
W|N !
WYjYjrdKIzN?I2M:N?PfN?L � vXW,Q�JXIAN
N?I�M:N?PfN?L ~ E
�®MbWYJadpN?qXW|M¡UtL�N?qXI l Ppq{`XdKL�mfPASbW|L�N ��IAQ�U�PAn*qaWYJXL�M nFPAJ�cxLun/SbL/PfN?L l E¶²�I ! n/IKU2VXjYLD�
W|MpP^MON?S?P>N?L/df� l L�VrL�J l MzIKJ�N?qXLwJ{`XUocrL�SpIAQ
M:N?PfN?L�MpN?qXLtU�Pfn*qXWYJXLtL/J$N?L�SbM�E�µ®IAN?W|n/L
Nbq7PfN�NbqXL�Q#PAn�N�N?qXPfN¡N?qaL�U�Pfn*qXWYJXL�q7PAM � MON*PfNbL/M l I1L/M JaIAN¡W|UtVXj,�zN?q7P>N¡N?qXL�U�PAn*qaWYJXL
`XM:L/M � MON*PfNbL/M�E���N2UtW|dKq$NzmKL�S:� !�L/jYj cxL�N?q7PfNzNbqXL/S:L^PfSbL�M:N?PfN?L�M/v !
qXL�SbL<W|N�JXL�mKL�S
L�J{NbL/S:M/E
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	uL/JXL�N?W|n�PAjYdKIASbW|NbqXU2M�PAS:LzMbL/PASbn*q�PAjYdAIKSbW,N?qXU2M l L�mKL�jYIKVxL l c$��²�IAjYjkPfJ l � �!� � CK��E � qXL
UtPAWYJzdAI$PAj7IAQrqXWYM�S:L/MbL/PASbn*q'v !�PAM¶NbI�PAcXM:NbS?PAn�N�NbqXL®P l PAVgN?W|mAL
VXSbI1n/L�MbM�IfQrNbqXL�JXPfN?`XSbPAj
MO�gMON?L�UtM�PAJ l<l L/M:WYdKJ<PAJ�PASON?W|eXn/WkPfj'M:�1MON?L/U<v�!
qXW|n*q<QTIKj|jYI !
M W|N/E � qXL�UtL�n*q7PAJXW|MbU IfQ
NbqXL2PAjYdKIASbW|NbqXU SbL/M:L/UpcajYL/M�N?qaLtJ7P>N?`XSbPAj6VXSbI1n/L�MbM�IAQ¡L�mKIKj|`aN?W|IKJ\PAJ l q7PAMuN?qXL2M?PfUtL
L�jYL/U2L/J$NbM��

��� ³ L/VXS:I l `an�N?W|IKJ�s

 �� °gL�jYL/n�N?W|IKJ �2L�mfPAjY`XPfN?W|IKJ IAQ	N?qXL�n/`aSbSbL�J$N�LD�gWYM:NbWYJXdBQTIKS:UtM�Pfn/n/IAS l W|JXdBN?IBN?qXL�WYS
eaN?JXL�MbM
N?IzN?qXL�L�J{m1W|SbIKJXU2L/J$N/s

E�� ©¶PAS:WkPfNbWYIKJt�¶dAL/JXL�S?PfNbL/M
JXL"! QTIKSbU2M¡m1WkP �

-�� n�SbIKM:MbI!mKL�S
��� Up`aN*P>N?WYIAJ

� qXL�MbLRN �1VrL�IAQoPAj|dKIKSbW,N?qXU2M2nFPAJ cxL�PAVXVXj|WYL l NbIBMbIKj,m1WYJXdBVXS:IKcXj|L/U2MwWYJ l W��'L�SbL�J{N
l IAU�PAW|JXM�PAJ l qXP!mALwcxL/L/JBUtPAW|JXj|�^`XMbL l QTIKS	M:IKj|m1W|JXd^VXS:IKcXj|L/U2M	W|J l IKUtPAW|JXM !
W|N?q
L�JXIKSbU2IK`XM	MbL/PASbn*q MbVXPAn/L�PAJ l IKc1�:L�n�N?W,mKLwQT`XJan�N?W|IKJ�!
W,N?qiJXIAJijYW|JXLFPAS:W|NbWYL/M�v l WYMbn�IKJg�
NbWYJ{`XW|N ��IKSwqaWYdKq l W|UtL�JXMbW|IKJXM�E � qaL/WYS�UtPAW|J P l mfPAJ$N*PfdKL/M�W|J IK`XSwn/PAMbL\PAS:L^N?qXL�WYS
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