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umy¥_-vGZ/� x V�XEiC¡�¢}Vå]�f)�Ëv x KNM1V�WNJ\VìV
WYX�Z�]wKm]wZ[Jba�s�XEX��2X-]w�GWmV�]`f�ãG�Y|YJG_
Wm]wXE�GXCMPudyzÀY�Cã��>XC_-V�vGijf�vL��f^WNJL�3XÄ�� ³ ã µ � * � ¡ o)WYXCf^X��GXC_-V
vGijfåWNJC�>XhKYvGi�Z.ßGãY|Y��Wm]`_
WP]�f�V
WYXEi�X-��v>i�X�V�WYX�f^Z[JbaTawXCf^V�KYvGi�Z�]wKèV
WYX�f^XEVC¡�o)Wm]�f
_-vGZ$�mawXEV�XCfåV�WYXh�Yi�vmvL��¡

� X�WNJ>M�WYv>�NXCM�V�v x f^X{k�vGi
vLaTa�J\i�y[À/V�v�MmXEV�XEi�Z ]eKYX/V�WYX$fE¡ ��¡ XG¡�vL� ð � � ¡�n&f��2X$f^XEX£��i
vGZ�æ^ãY¡w�G�Lç-|
V�WYXEi�X{JLi�X1�E�èMmXE�>i�XEXCfhvL����i
XEXCMmvGZ.]wK�V�WYX[fE¡ �£¡ XG¡|ÑåKm�ËvGi�V x KNJLV
X-aeyG|ºXE�GXEK x f«]wKY�èXE�>XEi�ydV
Wm]eKY�P�2X�ÜmKYvL�
JLu3v x VtV�Wm]`fº_-v�MmXåæ}Z�]wKm]wZ[JbaNs�XEX��2X-]w�GWmVC|CV
WYX5�Yi�vG¤^XC_-V^]wvGKNf:vGKdV
vìV
WYX�um]wKNJLi�y�_-vYMmXCf%@ * JLKNMÌ@ 9 |�_-vGZ/�maeXEV
X
]wKm��v>i�Z[JLV^]wvGK1JLu3v x V�V�WYX��2vGijMYf vL�¶f^WNJL�NX�Ä�� ³ ã��j�(�C|mV�WYX�V�WYXEVjJ£f^XEi^]wXCf�vL�¶V�WYX _-v>i�i�XCf^�3vGKNM>]wKY��a`JLV�V^]`_-X+±
f^XEXhu3X-aevL�hç-|dV
WYXEi�X�f^V^]TaTa¶i�XEZ[J�]eKNf)vGKYX x KNMmXEV
XEi�Z�]wKYXCM�_-vdX � _
]wXEKmVC¡5n�Kdy/� x i�V�WYXEi2�m]wXC_-X�vL�t]wKm�ËvGi�Z[J\V^]wvGKt|
f x _
WèJGf�ÜmKYvL�2awXCMm�GX�vL�5V�WYXh�2vGijMYf)vL�ïf^WNJL�3X;Ä�� * 9jã � � � |Y�2v x a`MéuNX�XEKYv x �GW1V�v$�m]wKèMmvL��K1V
WYX�fE¡ ��¡ XG¡

� X$KYvL� x f^X$V�Wm]`f�_-v�MmX/V�v1vGuYVjJb]wK�J/a`JLV�V^]`_-XG|ºudy x f«]wKY��V�WYX��ËvLaTawvL�2]wKY���GXEijf ]ev>K§vL��k�vGKNf^V
i x _-V^]wvGK
äå��æ _
�á¡åÝ³�bà}|�Ý³ßLàËçj¡�c x �Y�3vdf^X|@ ]`f J�f^X-aT�Ë�}M x Jba _-vYMmX�v\�¶awXEKY�GV�W­3Pv��>XEiì���2vL�ïV^ym�NX$� �4² 9 �2]wV�W��GXEKYXEi-JLV�vGi
Z[JLV
i^]T�§Ý S äåà}¡�c x �Y�Nvdf^X$Jba`f^v1V
WNJLV JbaTa�KYvGi�Z{f2]wK�@�JLi�X�M>]w�>]`f«]wumaeX1umy�ñ{JLKNMPV�WNJLV�V�WYX�Z�]wKm]wZ[Jba�KYv>i�Z
]wK[@ ]�f+
�¡5o2WYXEK�V�WYXhZ{JLV�i^]T�

�
ã J S ä

� � S L
�GXEKYXEijJ\V�XCf�JLK1XE�GXEK x Km]wZ$v�M x a`JLi033�}M>]wZ$XEKNf«]wvGKNJba5a`JLV�Vá]�_-X£�2]wV�W1Z�]wKm]wZ[Jba5KYvGi�Z�Z ]eK � �.	³
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�Cã



� WYXEK�JL�Y�maT]wXCM�V�vPV�WYX¥_-vYMmXBð � � V�Wm]`f�_-v>KNf^V�i x _-V^]wvGK��Yi�vYM x _-XCf$JLK�X-��V
i�XEZ[Jba2XE�GXEK x Km]wZ$vYM x a`JLi
�d�L�}M>]wZ$XEKNf ]ev>KNJbata`JLV�V^]`_-XG¡ � X�Mmv�KYv>VìÜmKYvL�Þ]@�5V�Wm]`f�]`f�V�WYX�f�JLZ/X&JGf2JLKmy$vL�ºV�WYX ÜmKYvL��K{a`JLV�V^]`_-XCf2v\�¶V�Wm]`f
_
a`JGf�f�æ _
��¡�Ý³�Là}|m�t¡º�C�L�Yç-¡�æ^q x V�f^XEX�V�WYX�ôºvmf^Vjf�_-i^]w�YVC¡eç�¢}V��2v x a`M1uNX�J��2vGi�V�Wm��Wm]TawX��Yi�v>¤ XC_-V��ËvGi f^v>Z$XEvGKYX
V�v{]wKm�GXCf^V^]w�dJLV
X$V�WYX{ÜdKYvL��K�X-�YV�i�XEZ[Jba�XE�>XEK x Km]wZ$vYM x a`JLi£a�J\V�V^]`_-XCf�]eK�M>]wZ$XEKNf«]wvGKNf�ßGãPJLKNM��d�1JLKNM(V�v
MmXEV�XEi�Z ]eKYX£��Wm]`_�WPvGKYXCf�JLi�XhM>]�fáV^]wKN_-VC¡

´¶ÒKµ5Ù�ÖLÕGú�÷3Ö�ÚY×tÔ�ýCÕGÖGÙ�ÚmÕGÛ}×tÔ�ý{þá×:Ö�ÕGú�÷]¶�÷N÷3ÚGú ü«ü3Õ�ÕGÛ«ÚY÷
o)WYXEi�X[JLi�X�Km]wKYX�Mmv x umawym�ËXE�GXEK fáX-a@�Ë�}M x Jba�um]wKNJLi�yl_-vYMmXCf�v\��awXEKY�GV�W�ãL�lÝw�JÀbà \�V�WYX1â v\a�Jby�_-v�MmX1JLKNM

X-]w�GWmV�_-vYMmXCfhvL��Z�]wKm]wZ[Jba�M>]�fáVjJLKN_-X{�N¡$o2WYX�a`JLV�V
XEi�JLi�X�u3XCf^V$MmXCf�_-i^]wuNXCM(udylf^�3XC_
]T��y>]wKY�lV�WYX[f x u�_-v�MmXCf
f^�NJLKYKYXCM{umy$V�WYX��2X-]w�GWdV2���2vGijMYfE|>��Wm]`_�W�J\i�Xº� 9 � |
� *:µ � ³ |
��9* 9 |Ö� * � � 9·L| � �³ |
� �³ |
� �µ JLKNMz� µ� æ f^XEXhoºJLumawXA/
vL��ÝT�EàËçj¡

� X�_-vGKL¤ XC_-V x i�X�V�WNJ\VtXCJG_
WhvL��V
WYXCf^X�Km]wKYX�_-v�MmXCfº_EJLKhu3X�aT]T�ËV�XCMhV�v�J�f^X-aT���}M x J�aI_-vYMmX�vL�GXEit���tf x _�W£V�WNJLV
JL�Y�mawy>]eKY��k�vGKNf^V�i x _-Vá]ev>K�ä��£yG]wX-a`MYf�V�WYX�s�XEXC_
WPa�J\V�V^]`_-XG¡ìo)Wm]�f��2v x a`M{�L]w�GX1¦E~)]eKYX�Z$v>i�X�_-vGKNf^V�i x _-V^]wvGKNf
�ËvGi�V�WYX�s�XEXC_
W1a`JLV
V^]`_-XC¨1æ _-v>Z$�NJLi�X�Ý³ñLàËç-¡

nhf{Jbawi�XCJGMmy%i
XEZ[JLi�ÜGXCM�|åV�WYXlâ�vLa`Jby%_-v�MmX§_EJ\Kê_-XEi�VjJ�]eKmawy�uNXPaT]T��V
XCMÞ]wK�V�Wm]`f{��JCy�Ý ßCà«¡ � X�KYvL�
f^WYvL�rV�WNJLV�V�WYX;� 9 ��_-v�MmX$_EJLKlJba`f^v1u3X£a@]T�ËV�XCM�¡�o2WYX�vGV�WYXEihf^XE�GXEKl_EJGf^XCfhJLi
X�f^V^]TaTa�vG�3XEKtó�æ q x V�f^XEX�V�WYX
ôºvdf^V-f�_-i^]w�YVC¡Tç

k�vGKNf«]`MmXEi�V�WYX¥fáX-a@�Ë�}M x Jba _-vYMmXB@�vL�GXEi£�����)]eV
W§�GXEKYXEi-JLV�vGi£Z[JLV�i^]T�%Ý S ä�à«|t��WYXEi�X S ]`f�J��Cã�-%�Cã
]`MmXEKdVá]eV^y1Z[J\V�i^]T�éJ\KNM1ä�]`f�J1�Cã�-§�Cã£u3vGijMmXEi�XCMP_
]ei-_ x a�J\KdV�Z[JLV�iá]@�1�2]wV�W<DNijf^V2i�vL��JLKNM1_-vLa x Z$K�ã�� *w* ¡
s�XEV ´ u3X�V�WYX1�G�,-§�>��_
]wij_ x a`JLKmV��NJLi
V vL�ìä£¡ho2WYXEK ´ '·' ��ãY| ´ '�
 � �h]T�Â� - �{]`fhJ[fN� x JLi�X/Z$v�MÞ�G�
vGi ß�]@�>� - ��]`fåKYvGV J$fN� x JLi�XG¡ � WYXEKPi�XCJGMPZ$vYMlãY|YV
Wm]�f�MmvmXCf�]wKNMmXEXCM�u3XC_-vGZ$X£V�WYX�f^X-aT�Ë�}M x Jbaï_-vYMmX�vL�
V^yd�3X|� 9 �L¡¹Ñ f«]wKY�{V�WYX�q�X-aTaìstJLuNf�k�ijJby�¸ � U ô �ìX�_EJba`_ x a`JLV�XCMPV�WYX�f¼¡ ��¡ XG¡�vL��V�Wm]`f�_-v�MmXG|3��Wm]`_�WP]wK�V�WYX
V�XEi�Z ]eKYv\aev>�Gy[v\�ìk�v>i�vLaTa`JLi�yzÀ£]`f

Ø �³ - ñ\��ØY³JØ *:µ¹- ��ãG��Ø 9 � H ãG�G�\� Õ ³�Ø *:µ¹- �b�GßGã Õ 9³ Ø"³ H �C�GßG�L� Õ �³ d
¢}KNfá�NXC_-V^]wvGK�vL� V
Wm]�f �ìX-]w�GWmV$XEK x Z$XEijJLV
vGi$f^WYvL� f£V�WNJLV�V�WYX1Z�]wKm]wZ[Jba�s�XEX1�2X-]w�GWdV ]�f/ñY|5V�WYX1Z�]wKm]wZ[Jba
KYvGi�Z ]`f[�b�Y|5JLKNM§J�a@a2KYvGi�Z[f£JLi�X1M>]w�G]`f«]wumawX�umy§ñY¡1n��Y�mawyG]wKY��k�vGKNf^V�i x _-Vá]ev>K äå�$�2X$vGuYVjJ�]eK�JLK�XE�GXEK
x Km]wZ$vYM x a�J\i$a`JLV�Vá]�_-XPvL� Z�]wKm]wZ[Jba�KYvGi�Z �N|5��Wm]`_
W�æ fáXEX�k�WNJ\�t¡��CãPvL��Ý³�bàËç�]`f�KYXC_-XCf�f
JLi^]Tawy�V�WYX�s�XEXC_
W
a`JLV�V^]`_-XG¡

~åvGV�X�V�WNJLV�@Þ]`f5JhMmv x umawX _
]wij_ x a`JLKmVìf^X-aT�Ë�}M x Jba _-vYMmX2v��>XEi¶� � �2]wV�W$Z�]wKm]wZ[JbaNKYv>i�Z��C�)��vGiº��Wm]`_
W$V�WYX
_-vGi�i
XCf^�NvGKNM>]wKY�1um]wKNJLi�y�_-vYMmX|@ * WNJGf2Z�]wKm]wZ[Jba�M>]`f^VjJLKN_-X£�N¡ìo)Wm]�f)]`f2]wKmV�XEi�XCf^Vá]eKY�/]wK��G]wXE�rvL� q2JG_
WYvY_8�³f
_-vGKL¤^XC_-V x i�X/æ#� x v>V�XCM/]wK§Ý³ãLà çïV
WNJLV�V�WYX£Z�]wKm]eZ{JbaïKYv>i�Z�vL��JLK1X-�YV�XEKNMmXCM�_-y�_
aT]`_�f^X-aT���}M x Jba�_-vYMmX�vL�GXEi��5�

�Cß



]`f�V^�2]`_-XhV�WYXhZ ]eKm]wZ[J�a z�JLZ$Z�]wKY�1M>]`f^VjJLKN_-X£vL�¶V�WYX�_-vGi�i�XCf^�3vGKNM>]wKY�[um]wKNJLi
y�_-v�MmXG¡¹ ×:ýCÕGýLÚYÖGÛ)º5Õ
æj�\ç$n��ËV�XEi5V�Wm]`f��NJL�NXEi2��JGfº��iá]eV
V�XEK$�2X�uNXC_EJ\Z$X&Jb��JLi�X�vL�tV�WYX M>]`f�f^XEi
VjJLV^]wvGK{udy$q�vGKYKYXC_EJ8ÒEX�Ý³ãbà4J\KNM$J

�Yi�XE�Yi^]wKdVºumy&q�vGKYKYXC_EJ8ÒEXG|mcGv\aV»XìJLKNM U v x i
ijJb]wK[Ý �LàG�åWm]�_
W$Jba`f^v��Yi�vL�GX�o)WYXEvGi�XEZr� JLKNM�k�vGi�vLaTa`JLi�y0À
æË]wK�J$M>]Tò XEi
XEKdV�u x V�XJ� x ]e�LJbawXEKdV��ËvGi�Zéçj¡ � XhV�WNJLKYÜ1ô5JLV�i^]`_
Ü�cGv\aV»X���v>iì�3vL]wKdVá]eKY�{V�Wm]`fåv x VC¡

æ ã�ç1â&JLuYi^]wX-awX$~�XEu3X[JLKNM�q�XEi�KNM(cGv x �>]e�>Km]eXEi�WNJb�GX�MmXEV�XEi�Z�]wKYXCM�V�WYX$J x V
vGZ$vGi��YWm]`f^Zø�Gi�v x �Nf�vL��V�WYX
�d�L�}M>]wZ$XEKNf«]wvGKNJbaYa`JLV
V^]`_-X)_-v>KNf^V�i x _-V�XCM�]wK{cGXC_-V^]wvGK$�hJLKNM£V�WYX U _ � JCy�a`JLV
V^]`_-X æ-Ý³�bà}|L�t¡�ã>ãY�Lçj¡ºo2WYXCf^X
�Gi�v x �Nf�JLi�X�i�XCfá�NXC_-V^]w�GX-awy1ã
d�90Á�; 9 æj�C�mç¶J\KNM[ã 9 � d�90Á�; 9 æj�C�mç-|df^WYvL�2]wKY��V
WNJLV�V�WYXåa`JLV�V^]`_-XCf2JLi�XåKYvGV
XJ� x ]w��J�aeXEKmVC¡2ô5i�v\��XCf�fávGi�~�XEu3XhvGuNf^XEi��>XCf5V�WNJLV�V�Wm]`f2_EJLK¥J�a�fáv�u3X&MmXCM x _-XCM/�Ëi�vGZ V�WYXå� JG_-V�V�WNJLV�v x i
a�J\V�V^]`_-X$]`f£�GXEKYXEijJ\V�XCM�umy�]wVjf£Z�]wKm]eZ{Jba��GXC_-V�vGijf¼|t��WYXEi�XCJ>f�]wK�V�WYX U _ � Jby�a`JLV�V^]`_-X{V�WYX$Z�]wKm]wZ[Jba
�GXC_-V�vGijf2f^�NJ\K1vGKmawy�J$f x uma`JLV�V^]`_-X£vL�¶]wKNMmX-�èãY¡�ô5i�vL�ËXCf�f^v>i)~åXEuNX�Jba`f^v��Ëv x KNM{V�WNJLV U _ � Jby�a`JLV
V^]`_-X
_EJLK1uNX£vGuYVjJb]wKYXCM{�Ëi�vGZ�J$M>]TòtXEi�XEKmV _-vYMmX�vL�GXEi��5�E¡

æ ß�ç[o2WYX�i�XEZ[J�]eKm]wKY�$f^XE�GXEK{_-vGKNf^V�i x _-Vá]ev>KNf5vL�tV�WYX s XEXC_�W/a`JLV�V^]`_-X�WNJb�GX�u3XEXEK$�Ëv x KNM�umy$�LXCf�f«]`_EJ U ]Ta@a`JLi¸5v x KY�[JLKNM1~£¡³�Y¡ n�¡TcN¡No)WYXCf^Xh�2]TaTaïu3X�MmXCf�_-i^]wu3XCM�X-a`f^XE�åWYXEi�XG¡

�E�



ß ÷Yþ�÷NÖ>÷NÔ�ÚY÷3ý
Ýw�¼àºC�¡N�I¡Nq�XEKNf^vGKt|�¼2SG=·t�F3S�1�q`<>= o F.¯b<GB2q`<GFi�ys&S p {ìFiqF�ËAb}GB^S��"v.sE|�kìJLZ�uYi^]`Mm�GXAÑåKm]w�4¡�ô5i�XCf
fE|��C�G�GßY¡
Ý³ã\à n�¡4q�vGKYKYXC_EJ�ÒEXG|2;�SC?GA"s0sÅ�mB�?>AYs�<GF3FNA-<���B½{ìF.q�shAJ�2B¥¾A"s A-<��(B[<GB2qF�yx�1'¾AI�uq!UI�dA"s |�ô5Wt¡ÈC�¡.Cå]`f�f^XEi�VjJ\V^]wvGKt|ÑåKm]w�GXEijf«]wV^y1vL��~2]`_-XG|¿� _-V�vGuNXEi��C�G��ÀY¡
Ý³ß\à n�¡5q�v>KYKYXC_EJ8ÒEXG|�n�¡5gh¡2kìJ�a�MmXEi
uNJLKYÜ J\KNM§ôº¡�cGvLaV»XG|GÀ x J\V�XEi�KNJLi�yj� x JGMmi-JLV^]`_$i
XCf«]`M x Xè_-vYMmXCf$JLKNM
x Km]wZ$vYM x a`JLi�a`JLV�V^]`_-XCfE| o1Á�Á�Á ° B^<GF�s¼8 o F p SGB�1$8 ° xmAjSGB2tL| Ê%l æj�C�G��Àmçj|dß>�G�¯Â�ßm�>�d¡

Ý �>à n�¡Nq�vGKYKYXC_EJ8ÒEXG|�ôº¡�cGvLaV»X�JLKNM1q�¡ U v x i
ijJb]wKt|�À x JLV�XEi
KNJLi�y{V ym�NXh¢^¢�_-vYMmXCfE|N�Yi
XE�Yi^]wKdVC|:�C�G��ÀY¡
Ý¿À\à � ¡dq�vdfáZ[J�JLKNM{�Y¡IkìJLKYKYvGKt|ÄÃ&<GF3?dD
SCSLH�S p ¶è<I}�1�<MÅ��dFi{J�uq SGF
sE| U JLV�Wt¡�C�XE�YVC¡�|�ÑåKm]e��¡mvL�5cGy�MmKYXEyG|

cGyYMmKYXEyG|4~åvL�4¡3ã�ÀY|��C�G�L�3¡
Ý³�\à n�¡4g�¡tkìJ�a�MmXEi
uNJLKYÜèJLKNMP~�¡��Y¡3n�¡:cLawvdJLKYXG| U vYM x a�J\i&JLKNM«�Y�}JGM>]`_�_-y�_
aT]`_$_-vYMmXCfE|fÆhAYsYq~}>F
s ¸ ;�SC?GA"s

<GF3?�;�B2tNv+�ËS�}GB^<2vix�tL| Ù æj�b�G��Àmçj|mãY�³Â�ß�ÀY¡
ÝT�bà&�Y¡ºz�¡ºk�vGKd��JbyG|ÈÇ�¡ºôºawXCf�f�J\KNMè~£¡t�Y¡:n�¡ºcLawvdJLKYXG|ºo2WYX$um]wKNJLi�ylf^X-aT�Ë�}M x Jba)_-vYMmXCfhv\��awXEKY�GV�W x �lV�v

ßGã�\�J�i�XE�>]`f^XCM1XEK x Z$XEijJLVá]ev>Kt|�QI8�;�S�1$DYq FN<��ËSGB2q <G= ° xdA-SGB2t ¸ R4ACB2q AYs�7�| ÙÈ? æj�b�G�Gãmçj|3�CñGß¯Â��C��ÀY¡
Ý³ñ\à&�Y¡Yz£¡mk�vGKm��JCy�JLKNM$~£¡d�Y¡>n�¡IcLawvdJLKYXG|Yo2�2XEKdV^ym�ËV�WYi�XEX�_-vGKNf^V
i x _-V^]wvGKNf ��v>i5V�WYX&s XEXC_�W/a`JLV�V^]`_-XG|È¼ìB^SJ{L8
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