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dfehb;:HGJI klb GOI�e:m)GOZJaVt2GJa ZJe�K�b YHÆ	e4dlg�K�GOI�e:Dg�§Dp9 Y[kfZ�ÅVehG)r-e4ehb
YHcUT%YHt»e4b'G|D 5 E�t2G\Y[I�eRc�Z\Y�B
Å!ehehb E�Å m%e4ZJÉ�e4c�B d©]9EHZOehE¶É�ehZRKS:HZOEHa;9 GJI�e4EHZOg_klbVc�kft4Y¶GOe4m	GJIVY¶G
b�E?<�ehZOZOEHÆUY=:�b�e»GOkft`9�I Y�m%eRm©mJI�E�a�dfc e87�k�m)G9r|klGJI�kfb GJI�ezÆ�eRYU�
mJa�ZJeRcDq.rs�=r dfY[G%GJk�t»e.mJg'Æ�Æ�e»GOZJg�B t 3 I�ehZOe8<�E�ZJe�K|GJI e·Y�t2GJaVY[d
mJg'Æ�Æ�e»GOZJg E�<jGJI�eu@�a D 5 dfY[G%GOkfthe Æ�aVm)GÿÅVe·dfE¶r-e4Z4K�YHb cykfb��
c�e4e4c�K�m%E�Æ�eÿYHb�k�m%EHGJZOE�9�g.klb t»e4Z%G\Y[kfb;d�Y¶GJGJk�t»e9ZOe8v eRt2GJkfEHbVm±IVYHm
Å!ehehbÿE�Å m%e4ZJÉ�e4c�BMLxwy E[GOe�GOI Y¶G�mJk>:�b�k>RVthYHb�G�c�k>X!e4ZJe4b t»eRmwÅVehG)r-e4ehbl@�a D�5-YHb c?GOI�e
AF]:Èz9!ehZOE¶É�m%x�klGJe4m�I Y{ÉHe?Å!ehe4b:EHÅ mJehZOÉHeRc�B�`�EHZ<klbVm)G\Y[b theHK�GOI�e
Y[bVY[dfg�mJk�m�E�<�GJI�esÈ�YHÆ�YHb0mOthY[G%GJe4ZJkfb;:	m%a;:�:HeRm)G\m�GOI Y¶GFGJI�esb�a�Æ0�
Å!ehZ©E=<l@�a"Y¶GOEHÆUmUGOI Y¶Gs9 Y[ZJGJk�t»k�9 Y[GJe kfbyGOI�e6ÆUY�:Hb�ehGJk�t[9!E=�
d�Y[ZOEHb m	k�mUm%ÆUY[dfd Â{K �ZN	Ê	t»EHÆ(9 YHZJeRczGOE.GJI�es9!ehZOE¶É�mJx�k�GOe4m Âx|K�=��N	Ê2B ` a�Z%GOI�ehZOÆ�EHZOeHK�Æ�E'm)G�E=<<GJI�eÿI�e#7�YHÅVE�ZJk�c�eRm±YHZJeÿt»ZOg�mx�
GOYHdldfE�:�ZOY�9�I�k�thYHdldfg É�ehZOg·rFehdfdFEHZ\c�ehZOe4c Â W+Y�D 5 kfm4K�kfbB<�Y�t2G4K�E=<��
GJe4b.a m%eRc6Y�m?Y[b`7��QZ\Y{g9c�k}X�Z\YHt2GOklE�b·m%GOYHb c�YHZOc ÅVeRthY[aVm%e�E=<Fk�G\m
b YHZJZOE¶r c�k>X!Z\YHt»GJkfEHb~9!e4Y[x�m\Ê2K|Y[bVc;b E_t\I Y[b;:�eÿklb GJI ef@�a D�5
d�Y¶G%GOkfthe�t»E�b m%GOY[b'G�E�ththa�Z\m�b�e4YHZW\ ] GJE?r|klGJI�kfb���B ������J��ijB'C�E¶r��
ehÉ�ehZRK^9 Y¶GOI�EHdfE�:�kft4Y[d�c�k�m%E�ZOc�ehZsthY[b·e87�k�m)GsGOI Y¶Gjk�msÆ�EHZOe±eRYHmJkldfg
EHÅVm%e4ZJÉ�e4cÿr|klGJI6Y>dlE�thYHd�9 ZJE�ÅVe Â GJI el9!ehZOE¶É�m%x�klGJe4m<Y[ZOe�Y�:�E�E�c
e87�YHÆ09 dle LJL Ê2K[Y[bVc.:HkfÉHehbsGOI�e�e4É�kfc�e4b t»e<�EHZ@Æ�Y�:Hb�ehGJk�tS9!EHd�Y[ZOEHb m
Y[bVc	GJI�e�mJa�Z&9�ZOkfmJklb�:F9VY[a thk�G)g	E=<�GJe4Æ(9Ve4ZOY[GJa�ZOe8��c�e#9!ehbVc�ehb'G�È|k>�
e»GOÉHe4dfcyZOe8RVb�ehÆ�ehb'G\m^E�<�W+YHD 5 Y[b cD@�a D 5 K�Y_GJe4Æ09!ehZ\Y¶GOa�ZOe8�
c�e	9Ve4b c�ehb'G�dlE�t4Y[dVYHb c>Y{É�ehZ\Y=:He�m%GJZOa t»GJa�Z\Y[d!m)GOa c�g�kfmFm%GJkfdld�b�eRt��
e4mOmOY[ZOgHB 3 I�ehZOe8<�E�ZJe�K@rFe�9!ehZQ<�EHZOÆ�e4c.Å!E[GJIb7��§ZOY{g·Y[Å mJEHZ&9�GOklE�bR b�e#�§m%GJZOa t»GJa�ZOe Â�� i�`�X�Ê:YHb c b�eha�GJZOEHbz9VE¶r�c�ehZ c�k>X�ZOY�t2GJkfEHb
Â y Ç Ã ÊUe#7�9!ehZOkfÆ	e4b'GOmUGOE_ehdfa thkfc�Y[GJe9GOI�e6Y{É�ehZ\Y=:�e©YHb c dlE�t4Y[d
m%GJZOa t2GOa�ZJeRm�E=<?W+Y�D659YHb c~@�a D�59YHb c;GJI�e9ZOehd�Y¶GOklE�b m%I k>9 ÅVe#�
G)rFehehb0GJI ehÆÿB

!�!#"��g�l�P�g)�!Q�~�6%0'S�l��-0�g'S�l!Q�S�
C�e#7�Y[Å!EHZOkfc�e(mJYHÆ(9�dleRmFr-e4ZJeF9�ZOe#9 YHZJeRcUÅ�g>m%dfE¶r"t»E�E�dlkfb;:±c�k}�

dfa�GOeHK�m)GOEHk�t\I�klE�Æ�e»GJZOk�t|Y[Æ�EHa�b'G\m�E=<�GJI e�Z\Y[ZOe|e4Y[ZJGJI Â W+Y?E�Z@�aVÊ
YHb cyÅ!EHZOEHbykfb YHdla�Æ�kfb�a�ÆÿKP<�ZJE�Æ�� J=�����{A<B|A-ZOg�m)G\Y[d�m>rFehZOe9 ZJE�c�a the4c�Å�g�dleRYHt\I�kfb;:?GOI�e<YHdla Æ	kfb�a�Æ klb0Y y Y�e(C"mJEHdfa�GJkfEHb�B
i dfYHZQ:�e[k�aVY[b'GJklG)g Â{� mZ�b:'Ê�E�<jW+Y'LOL2D�59r�YHm>ZJe k�a klZOe4c�<�EHZ
GOI�e y Ç Ã e#7�9Ve4ZJkfÆ�ehb'Gjklb_YHb'GJk�t»k�9 Y¶GOklE�b·E�<|a m%kfb;:ÿGOI�kfm±mJYHÆ�e
c Y¶GOY_<�EHZ±Yf9 Y[kfZQ�§c�k�m%GJZOklÅ�a�GJkfEHbu<�a�b t»GJkfEHb;YHb Y[dfg�m%k�m?kfbzGJI e�<�a��
GOa�ZOeHB 3 I�ehZOe8<�E�ZJe�K+mJehÉHe4ZOYHd@ÅVY¶GOt\I e4msrFehZOe0:�ZJE¶r|b·Y[b c6Æ�k}7�eRc
GOE�:�e»GJI ehZ�Y[bVcl:�ZJE�a�b cl:He4b�GOdlgjGJE.<�EHZOÆ�GOI�ePR b YHd mOY[Æ(9�dfeFaVm%eRc<�E�Z y Ç Ã B!i mJÆ�YHdldwY[Æ�EHa b�G�E�<�EHb�e?E�<wGOI�e4mJejÅ Y[GOt\I�eRm ÂL� � �
Æ(:�Ê�rFY�m�a mJe4c0<�E�Z�GJI�e � i�`�X�e#7�9Ve4ZJkfÆ�ehb'GOm4B�D-EHGJI	GJI e*9!EHdfg��
thZJg�m%GOYHdldfklb e�W+Y'LOL2D�5�YHb c	GJI e<mJklb;:�dle�thZJg�m%GOYHd E=<�@�a D�5|a mJe4c�kfb
GOI�e � i�`�X e87�9!ehZOklÆ�ehb'G\m<rFehZOe0:HZOEHa�b c:klb'GJEÿY�R b�e09VE¶r�c�e4Z4K9VYHmOm%eRc·GJI�ZOEHa;:�I Yf���_��Æ mJkle4ÉHeHK�YHb czÅ�ZOa mJI�e4czE�b'GJE:G\Y=9!eHB
X�GJZOk>9 m�E=<!GOY�9Ve�rFehZOe�m%GOYHt\x�e4c�mJa t\I	GJI Y[G�GJI�e(Y[Å mJEHZ&9�GOklE�b	m%GJe	9
Y[GUGJI�e ZOYHZJe#�QeRY[ZJGJI�������jeRc�:He:thEHZOZJeRm
9!EHbVc�e4c GJE_YHÅVE�a�G^EHb e
YHÅ mJEHZ&9�GJkfEHb0dle4b;:[GOI�By e4a�GJZOEHb�9VE¶r�c�ehZ|c�k>X!Z\YHt»GJkfEHb^c�Y[GOY±r-e4ZJest»E�dldfe4t»GJeRc>EHb^GJI�e
p(e4b�ehZ\Y[dVÇ�a�Z&9VE'm%e<Ç�E¶r�c�ehZ Ã k}X�Z\YHt2GOEHÆ�e»GOehZ Â psÇ�Ç Ã Ê�klbVm)GOZJa��
Æ�e4b�G>Y[GUGJI�e_V�b'GJe4b mJeÿÇ�a�d�m%eRc y eha�GOZJE�b X�E�a�Z\t»e Â V)Ç y X�Ê�Y¶G
i�ZQ:�EHb�b e y Y[GJkfEHb YHd!W@Y[Å!EHZ\Y¶GJE�ZJg±r|k�GOI0mOY[Æ(9�dfe�GOehÆ(9Ve4ZOY[GJa�ZOe4m
Å!e»G)rFehe4b��	�U������� q�B<X�klb thezb Y¶GOa�Z\Y[dfdlgêE�t4t»a�ZOZJkfb;: Å!EHZOEHb kfm
Y9m%GJZOEHb�:©b eha�GOZJE�b·YHÅ m%E�ZJÅ!ehZRK�rFeUa mJe4c.W+Y�D65UmOY[Æ(9�dfe4mjr|k�GOI| Y��ZN,LJL»D(B�@�a D�5�r�YHm�b�E[G�Æ�e4YHmJa�ZOe4c�kfb>GOI�kfmFÆUY[b b�ehZFm%kfb t»e
YHdldg@�azk�m%EHGJE�9!e4m�Y[ZOe>Y[d�m%E:m%GJZOEHb;:9b eha�GOZJE�b.YHÅ mJEHZOÅVe4ZOm4B 3 I�e
m%GJZOa t»GJa�ZOe�r�YHm<È|klehGJÉ�ehd�c:ZOe8R b�eRc9a mJklb�:>GJI e�p?X�i(X:mJE=<�G)r�Y[ZOe9VYHt\x¶Y=:�eHBML)P 3 I�eFR Z\m)G�<�EHa Z|Å Y[b�x�m6<�ZOEHÆ psÇ-Ç Ã thEHZOZJeRm
9!EHb c��
kfb;:?GOE0�FY��Z�|Y[bVc��l�#mZJ��Fr-e4ZJe|aVm%eRcUklb�GOI�e�ZOe8RVb�ehÆ�ehb'GRB 3 I�e
ÅVYHt\x�:HZOEHa�bVc mOthY¶GJGJe4ZJkfb;:s<�EHZ�e4YHt\I·Å YHb�x6r�YHmsÆ�E�c�e4dleRc.r|k�GOI
Y_JU���M�QE�ZOc�ehZF9VE�dlg�b�E�Æ	k�Y[d�kfb��?P[B Ã k}X�ZOY�t2GOEHÆ�e»GOehZ?t»E�b m)G\Y[b'GOm
rFehZOe:thYHdlkfÅ�Z\Y¶GOe4c Å�gBR�GJGJkfb;: YzZOE�EHÆ GOehÆ(9!ehZ\Y¶GJa ZJe:mOthYHb E�<
b kft\x�ehd�9VE¶r�c�e4Z4Bh@�É�ehb>r|klGJIÿY	LOLhD�§ehb ZJk�t\I�e4cUmOY[Æ(9�dfeHK�Y±dfYHZQ:�e
YHÅ mJEHZ&9�GJkfEHb�t»E�e8�>thkle4b�G�r�YHm�b e4t»eRmJmOY[ZOgsGJE.R G�GJI�e|I e87�Y[Å!EHZOkfc�e
c Y¶GOY K�Y[b c0Å!e4thYHa mJe?E=<wY	d�Y[Z&:He?t»E�ZJZOehd�Y¶GOklE�b>r|klGJI©GJI�e?e#7�GJkfb t��
GOklE�b[9 YHZOYHÆ	ehGJe4Z4KVr-e±I YHcÿGOE^I�E�dfc:e87�GJkfb t2GOklE�b e k�aVY[d�GOE�o4ehZOE<�E�Z�GJI�eRm%eFR�G\mhB

`iV%p	B;��Ä�È|eRm%k�m)GOklÉ�klG)g(�	E�<�@�a D 5 BiV�bVm%ehGFmJI�E¶r�mg ��;¡U �\ klb^GJI�e
É�k�t»kfb�klG)g>E=<wGJI�e.<�e4ZJZOEHÆUY�:Hb�ehGJk�t�GOZOYHb m%klGJkfEHb+B
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`iV%p	B��Ä y eha�GOZJE�b~9VE¶r�c�e4Z>c�k>X!Z\YHt»GJkfEHbyc�Y¶G\Y.Y¶G������6q EHb
W+Y�D�5¶K�GOE�:HehGJI�e4Z?r|k�GOI·GJI�e(R�G�YHb c·ZJeRm%k�c�a YHdoBUÇ�YHb�ehd Â ÅVÊ(e87��9 YHb c�mFGJI e?dlE¶r���¢(9 Y[ZJG|E=<h9 Y[b ehd Â Y'Ê2B

� �§ZOY{gUY[ÅVm%E�ZQ9�GOklE�bGR b�e#�§m%GJZOa t»GJa�ZOe<c�Y[GOY±r-e4ZJest»E�dldfe4t»GJeRc>EHb
D�WA�M���9Y[bVc�m=���>Y¶GjGOI�e©X�GOY[b;<�EHZ\c_X�g�b t\I�ZOE[GJZOEHbzÈ�Y�c�k�Y¶GJkfEHb
W+YHÅVE�ZOY[GJE�ZJg Â X�X�È�W@Ê�<�ZJE�Æ GJI�eÿW+Y6Y[b c�@�a�� ����� e4c�:�e4m�<�EHZ
Å!E[GJI0W+YHD�5�YHb c�@�a D�5�mJYHÆ(9�dleRmhB 3 I�e<c�Y¶G\YjZ\Y[b;:�e|kfm-dlkfÆ�k�GOe4c
kfbze4YHt\Izt4YHmJeUÅ'g GJI�e�9�ZOEM7�kfÆ�k�G)g E=<�GJI�e�� ��� e4c�:�eHB0i W+C�e8�v E¶r thZJg�E�m%GOY¶G�r�YHm<a mJe4cs<�E�Z(c Y¶GOY0t»E�dldfe4t»GJe4c:ÅVehG)r-e4ehbf� B �0q
Y[bVcD�����_q�B Ã Y¶G\Y YHÅVE¶É�e:ZJE�E�Æ GOehÆ(9Ve4ZOY[GJa�ZOe a�GJkfdlk�oheRc"Y[b
E¶ÉHe4b r|k�GOIyGJI�e·mJYHÆ(9�dle klbêYbvVE¶r|klb;:;C�e[:'YHm4B i X�k Â �����RÊ
c�E�a�Å�dfe8��t»ZOg�m%GOYHd�Æ�EHb�E�t\I�ZOEHÆUY¶GOEHZ�r�YHm|a mJe4c0GOE^t»E�dldfe4t»G�W+YHD 5
c�Y[GOY�K�c�e»GJa b�e4c©Å�g � J=�ZN GOE�ZJe4Æ	E¶É�e<I k>:�I�ehZ|I YHZJÆ�E�b�kft4mhB�i
mJklÆ�kfdfYHZ�X�k Â ������ÊFt»ZOg�m)G\Y[d�rFY�m�a mJe4c�<�EHZ|GOI�e,@�a D 5 c�Y[GOY�B3 I�e � i<`�Xÿc Y¶GOY	rFehZOesZJeRc�a t»eRcÿY[b c�R�G�kfbs£	��mQ9 YHthe?a m%kfb;:
m%GOY[bVc�Y[Z\ca9�ZJE�the4c�a�ZOe4m4BML)n\N L u V�b_9VY[ZJGJk�t»a�d�Y[ZRKVYHÅ m%E�ZQ9�GJkfEHba<�ZJE�Æ
E[GOI�ehZse#7�thk�G\Y¶GOklE�b m Â 9�ZOe8�§e4c�:�e	YHÅ m%E�ZQ9�GJkfEHbVÊ�rFY�m�ZOehÆ�E¶ÉHeRc9Å�gR�GJGJkfb;:"GOI�e c�Y¶G\YyGJE YD¤<kft»GJE�ZJe4ehb¥<�E�ZJÆ±a�dfY K	YHb c Y t»a�Å�k�t
mQ9�dlkfb�e Â J x�b�E[G\mOÊ9rFY�m:a mJe4c GOE"m%kfÆ�a dfY[GJezGOI�e_ehÆ±ÅVeRc�c�eRc��
Y¶GOEHÆ YHÅ mJEHZ&9�GJkfEHb¦� w B 3 I�e � i�`�X,E�mOt»kfdld�Y¶GOklE�b mu§8r-e4ZJe
GJI ehb>E�Å�GOYHklb�eRcUYHm�Yc<�a�b t2GOklE�b>E=<^9�I E[GJE�e4dleRt2GJZOEHb�r�Y{ÉHe|É�e4t2GOEHZ
¨G©«ª �Ur_¬ Â�¯®b w ÊQ¡Z°± P <�ZOEHÆ�§ Â ¨ Ê © ��¡M� w ® ��B  w E=<�GOI�emOY[Æ(9�dfe4m�r�YHm�c�ehGJe4ZJÆ�kfb�e4c0<�ZOEHÆ GJI�e�IVY[d><��QI�e4k>:�I'G�E=<�GJI�e|ÆUYHklb
e4c;:HeHB:`wklGOmjGJE9GOI�e0c�Y[GOY9rFehZOeG9!ehZQ<�EHZOÆ	eRc.klb�£	��mQ9 YHthe^YU<�GOehZ
`�E�a�ZOkle4ZjGJZ\Y[bVmx<�E�ZJÆ�kfb;: Â ` 3 Ê ¨ § Â ¨ Ê2B 3 I�e0ZJeRY[d-YHb czkfÆUY=:Hk>�
b YHZJg09 Y[ZJGOm�E=<�GJI kfm�GJZ\Y[b m
<�EHZOÆ YHZJe�thEHÆ(9�dfkft4Y¶GOe4c(<�a�bVt2GJkfEHbVm�E=<
GJI e�mJt4Y¶GJGJehZOkfb;:.9VEHGJehb'GOkfYHdfm4KHkfb t»dfa c�kfb;:jY?mJI�k><�G�klb	GOI�e�`�E�a�ZOkle4Z
�
GJZ\Y[bVmx<�E�ZJÆ²9!e4YHx[9VE'm%klGJkfEHbVmF<�ZJE�ÆGJI�e>Y�t2GOa Y[d�Å!EHb c·dfehb;:HGJI m4B³ e2R G�r|klGJI©Å Y�t\x�mOthY[G%GOehZOklb;:±Y[Æ(9�dfk�GOa c�e4m|YHb c�9 I YHmJe4m�thYHdftha��
d�Y¶GJeRc Å'g GJI�e6`i@-`�`S�·thE�c�eHKML } r|I kft\IyI Y�m�ÅVe4ehbêmJI�E¶r|b GJE
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`iV%p	B�m Ä±]:e4Y[b;�§m&k'a Y[ZOe4c·c�k�m
9�d�YHthehÆ�ehb'G\m.<�EHZ�GJI�e>kfb c�kfÉ�kfc�a Y[d
mJklGJe4m(Y[bVc9b�e4YHZ
�§b�e4k>:�I'Å!EHZ*9 Y[kfZOm<kfb W+Y�LJL»D65±YHm<Æ�e4YHmJa�ZOe4cÿÅ�gy Ç Ã Y[b c � i�`�X�K�ZOe4mQ9VeRt2GOklÉ�ehdfgHB 3 I e6Y[b kfmJE[GOZJE�9�kft:Æ	eRY[b��
m&k'a Y[ZOe4csc�k�mQ9�dfY�t»e4Æ	e4b'GOm´<�E�Z+Å!EHZOEHbjY[ZOe�mQ9�I�ehZOk�thY[dfdfg<Y{ÉHe4ZOY�:HeRc�Äµ¯¶ P· ¸�¹ | © Ln Â µz¶ P LJL | � µ¯¶ PPOP | � µz¶ PnJn | Ê»B�`wk�G\msY[ZOe
c�e4mOt»ZOklÅ!e4c0klb©GOI�esGJe#7'GRB
Å!e	ÉHehZOg9YHt4t»a�Z\Y¶GOe�E¶ÉHe4Z(Y0r|k�c�e±Z\Y[b�:He�E�<�ÆUY¶GOehZOkfYHdfm Â <�E�Z(kfb��
m%GOYHb t»e�K�m%e4e^È|e#<)B?�	m�Ê2B � i<`�X_Y[Æ(9�dfklGJa c�eRm�Y[ZOe^m%a Å�T)e4t»G�GJE
YHb^E¶É�ehZ\Y[dfdVZOe4c�aVt2GJkfEHb�<�YHt»GJEHZOº Pw K�r|I�k�t\I^r�YHm�c�e»GOehZOÆ�klb�eRc>Å�g
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c Y¶GOY�r�YHm�t»EHdfdfe4t2GOe4c�B 3 I�k�m�Æ�e»GOI�E�cÿI YHm�m%e4ÉHehZ\Y[d�Y�c�É¶Y[b'GOY�:HeRm
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��� ä��ð�è ÿHû�ö��Rù��Hä§ö»è ÿ�ûMö��4ù���ä§ö2è ÿ�ûMö��8ÿ¶ù[ä§ö»è ÿ�ûMö����HöRä§ö»è
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9�dfk�GOa c�eRmFt4Y[b>Å!e2R;7�e4c�B�i�d�mJE K�a mJklb;:�GJI�esmOY[Æ�e�ÆUY¶GOehZOkfYHd!Y�m-Y
m%GOY[bVc�Y[Z\c±YHdldfE¶r�m�YsÅ!e»G%GOehZ�c�e»GJe4ZJÆ�kfb Y¶GOklE�b�E=<!GJI�e�dfkfb�e�m%IVY=9!e4m
a mJe4cUkfb>GOI�eOR GOm4K�mJkfb t»e(m%g�m%GJehÆUY[GJk�t�ehZOZOEHZ\m�klb^GJI�e�GJI�e4EHZOe»GOkft4Y[d
dfklb�e?mJI Y=9!e4mFe#7�k�m%G4BML u V�bÿYHc�c�klGJkfEHb+K'ÆUYHb'g>mJEHa ZOthe4m-E=<wmJg�m)GOehÆ0�
Y¶GOkft:ehZOZJE�ZOm>t4Y[byÅ!e ZOehÆ�E¶ÉHeRc r|k�GOIêGJI kfm0Æ�e»GJI E�c�K�m%aVt\IêYHm
GJI E�mJe±GOI Y¶G?E�ththa�Z.<�ZOEHÆÆ�EHb�E�t\I�ZOEHÆUY[GJEHZF:HdfklGOt\I�eRm?Y[b c6Å YHc<�EHZOÆUmO<�E�Z�GOI�el9 ZJe#�QeRc�:HejÅVYHt\x�:HZOEHa�bVc©YHb c32¶EHZ*� w <�a�b t»GJkfEHb m4B3 I�k�m(Æ	ehGJI�E�c kfmsm%GJkfdld�mJehb mJk�GOklÉ�ejGOE0c�ZOk}<�G\m(klb GJI�e	Æ�EHb�E�t\I�ZOE=�
ÆUY¶GOEHZ?thYHdlkfÅ�Z\Y¶GJkfEHb[<�ZJE�Æ mJt4Y[b:GOE©mOthYHb�K�mJE>GJI e	É¶YHdla�e	E=<  wZOehÆUY[kfb m�YlR�G%GOklb;:(9 YHZOYHÆ�e»GJe4Z4BiV�b©GJI�eRm%eFR�G\mhK�rFesr|kldfd´R;7>GOI�e
Å!EHb c.dfehb;:HGJI m±Y¶GjGOI�e>e#7�9!ehZOkfÆ	e4b'GOY[d-m)G\Y[b c�YHZOc·É¶Y[dfa�e�K�mJkfb t»e7��QZ\Y{g9c�k>X!Z\YHt»GJkfEHb·Æ	eRYHmJa�ZOehÆ�ehb'GOm(kfb c�k�thY[GJe	GJI Y[G?GJI�e�d�Y¶GJGJk�t»e9 YHZOYHÆ	ehGJe4Z�c�E�e4m�b�EHG<t\I Y[b�:Hesr|k�GOI�kfbs� B �����ZJA�i Y[ZOEHa b c>GOI�e
`�] GJZ\Y[bVm%klGJkfEHb�BMLxw 3 I�e4mJe�thEHb m%GJZ\Y[kfb'GOm|dfe4Y{É�e�Y>t\I YHb;:He?kfb ¿ P
YHmFGOI�e?EHb dlg>Æ�eRY[b�kfb;:=<�a d�9 Y[Z\Y[Æ�ehGJehZ�dfe8<�G�kfb©GJI�e.R�G\mhB3 I�e4mJe-c�k>X�ehZOehb theWR�G\m+rFehZOe�Å�ZOEHx�ehbsklb'GOE�GJI ZJe4e-mJe#9 YHZOY[GJe�ZOe8�:HkfEHbVmhB 3 I�e�R Z\m)G-ZJe	:HkfEHb	kfm�ÅVehG)r-e4ehb���B �?Y[b cG� B �~�i YHb cUt»E�Z
�
ZOe4mQ9VE�b c�m(GJEÿGOI�e�@�a��§D b�e4YHZJeRm)G?b�e4k>:�I'Å!EHZjmOthY[G%GOehZOklb;:VB 3 I�e
GJI klZ\c9ZOe#:HkfEHb9k�m�Å!e»G)rFehe4bf��B JUYHb c_m B �«�i K!YHb c9t»E�ZJZOe4mQ9VE�b c�m
Æ�E�m%GJdfg�GOEjGOI�e2@�a��{@�a>mJt4Y¶GJGJehZOkfb;: K'Y[dlGJI�E�a;:HI�GOI�ehZOe�k�m-YjthEHÆ0�9!EHb�e4b�Gg<�ZJE�Æ,GJI�e(b�e87�G�b�ehk�:HI�Å!EHZ6@�a���D;mOthY[G%GOehZFb�e4YHZm B JD�i B
Â y E[GOe|GJI Y[G�GOI�eO9!e4Y[x�m�klb�GOI�e � i<`�X	GJZ\Y[b m
<�EHZOÆUm�Y[ZOe�mJI�k}<�GOe4c<�ZOEHÆ8GJI e�Y�t2GOa Y[dh9 YHklZ?c�k�m)G\Y[b the4msc�a�e	GOE^GOI�e�Å YHt\x�mOthY¶GJGJe4ZJeRc9�I�EHGJE�ehdfe4t»GJZOEHb[9 I YHmJe	mJI�k><�G54 ¬ Â ¨ Ê2K�YHmsc�eRmJthZJkfÅ!e4c:kfb·X�e4t[BcVQV2B3 I�k�mUm%I k}<�GUk�m±ZOEHa�:HI�dfgB��B mô�i <�E�ZUÈO@S��D�9 Y[kfZ\m	YHb c�� B �E�i<�EHZFÈO@S��ÈO@�9VY[kfZOm4B Ê 3 I�e(m%eRt»EHbVc�ZJe	:HkfEHbUk�m�Å!e»G)rFehehb>GJI�e2R Z\m)G
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Y[bVc_k�m�Æ	eRY[b'G	GJE·dlE�EHxb<�E�ZUt\I Y[b;:�e4m	t»E�ZJZOe4mQ9VE�b c�kfb;::GOE GOI�e
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Y[ZOe?m%I E¶r|b©kfb 3 YHÅ�dfecV
V
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GJIVY¶G�GJI�e?W@YHD�5�d�Y¶GJGJk�t»e?t»E�b m%GOY[b'G�kfmFZOehd�Y¶GOklÉ�ehdfg	kfb mJehb mJklGJkfÉHe(GJE
É¶YHt4Y[b thkleRmhBêi�dfmJE K|Y[dlGJI EHa;:�I GOI�e_R�G^r�YHm�kfÆ(9�ZOE¶ÉHe4c;Å�g_kfb��
t»dfa c�kfb;:[��NW+Y©É¶YHthYHb t»kfe4m4K�GJI kfmsÉ¶Y[dfa�e�r�YHm(EHÅ mJehZOÉHeRc9GOE©Å!e
t»E�ZJZOehd�Y¶GOe4c^GJE0ÅVEHGJIÿGJI e±c�k�m
9 dfY�t»ehÆ�e4b�G29 Y[Z\Y[Æ�e»GOehZ\m|Y[b c©GOI�e
Y[ÅVm%E�ZQ9�GOklE�b>t»E�e8�>thkle4b�GRB�i�b�EHGJI�e4Z69!E�mOmJklÅ�kfdfk�G)g�k�m�GOI Y¶G-GJI�e(kfb��
t»ZOe4Y�m%eRc>Å!EHZOEHb0Æ�Y�mJm�Y=X!eRt2GOmFGOI�e?ZOE'E�Æ GJe4Æ09!ehZ\Y¶GOa�ZOe<d�Y¶GJGJk�t»e
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GJI e±c�k>X!Z\YHt»GJeRcÿb�eha�GOZJE�b m4KVthYHa mJklb;:>Y>ZJeRc�a t2GOklE�b9klbÿGOI�e�Æ�eRYU�
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�
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GJZOEHb kft�Y[bVc ÆUY=:�b�e»GOkft09�ZOE�9!ehZJGJkfe4m(E�<FE�a�Zc@�a D 5 mJYHÆ(9�dleUYHZJe
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`iV%p	B=� Ä@È|e	9�ZJeRm%e4b'GOY¶GOklÉ�e � i�`�X	c�Y¶G\Y<YHb c,R GOm�kfbl£ ��m
9 Y�t»e6<�EHZ
Â Y�Ê�@�a D�5�YHb c Â Å!Ê�W+Y�D�5[B@`wklG@Z\Y[b;:�e4m�YHZJe-m%I�E¶r|b+B 3 ZOYHb mx<�E�ZJÆ
Z\Y[b�:He4msYHZJe Â Y�Êc��B JM��� ��B �ù�icn�L�Y[bVc Â ÅVÊ,��B JU�&� ��B �¦�i,n�L{Kwe4Y�t\I
psYHa mOm%k�Y[b0b Y[ZOZJE¶rFe4c^Å�g���B �z�icn�L¶B
D�YHb c[@�a��{@�a:Å!EHb c6dle4b;:[GOI m(Y[ZOe±t»E�b mJkfm%GJe4b�Gsr|klGJI:GOI�k�m Â <�EHZ
W@Y'LOL2D�54Ê�Y[b cs9�ZOehÉ�kfEHa m|c�k}X�ZOY�t2GOklE�b:m)GOa c�kfe4m Â <�EHZ�Å!E[GOI W+Y�D�5
YHb ca@�a D�54Ê»BþLxw»N L
j2N L
t³ e c�E K|I E¶r-e4ÉHehZRKFÆ	eRYHmJa�ZOe_9�ZJe4É�klE�a m%dfg a b�ZJe	9VE�Z%GOe4c Å!e8�
IVY{É'kfEHZ*<�EHZ<GJI�e	m%klGJe Â µ¯¶ P | Ê<Y[bVc_9 Y[kfZ Â�¿ P{Ê�c�k�mQ9�dfY�t»e4Æ	e4b'G9VY[Z\Y[Æ�e»GOehZ\mS<�EHZ|ÈO@W�§D~9VY[kfZOmFYHm�Y�<�a�b t2GOklE�b0E�<+GOehÆ(9Ve4ZOY[GJa�ZOeHK
bVY[Æ�ehdfg:GOI Y¶G�YHd�GOI�EHa;:�I·GJI�e^mJklGJe>c�k�m
9 dfY�t»ehÆ�e4b�G,9VY[Z\Y[Æ�e»GOehZ\m<�E�Z	W@YHD 5 R�G�YHb�@�klb m%GJe4klb;Æ�E�c�ehd�r-e4dldQK�GOI�e9c�kfmQ9�d�YHthehÆ�ehb'GOm
Y�m�Æ�e4Y�m%a ZJeRc9Å�g � i�`�Xs<�E�Z<Å!E[GOI6W+Y�D 5 Y[b cf@�a D 5 ZOe	k'a�kfZOe
Y[GFdfe4Y�m)GFG)rFE0@�klb m%GJe4klb�<�ZJe k'a�ehb thkleRmhB 3 I�k�mFa�b�a mJa Y[d�mJk�GOa Y¶GOklE�b
t4Y[byÅ!e a�bVc�ehZ\m)GOE�E�cêÅ'g t»E�b mJkfc�e4ZJkfb;:.GOI�e ZOehd�Y¶GOklE�b m%I k>9yÅ!e8�
G)rFehe4b GOI�eUm%klGJeUc�k�mQ9�dfY�t»e4Æ	e4b'G.9VY[Z\Y[Æ�e»GOehZ\mO<�ZOEHÆ y Ç Ã Â GJI�eµù¶ P | ¾ m\ÊsY[b c·GOI�e>Å!EHb czc�kfmQ9�d�YHt»e4Æ�ehb'G�9 YHZOYHÆ	ehGJe4ZOmF<�ZOEHÆ� i�`�X Â GJI e ¿ P�¾ mOÊ»B�V{<<E�b�eÿt»EHbVm%k�c�ehZ\m�GJI�e ¶ 9 Y[Z\Y[Æ�ehGJehZ�YHm
YHb;kfb m%GOYHb�G\Y[b�e4EHa m	c�k�m
9 dfY�t»ehÆ�e4b�G(<�ZOEHÆ GOI�e9Æ�e4YHb�9!E�mJk�GOklE�b
E�<�Y¶GJE�Æù4�K'GJI�e4bUGJI�e(Y{ÉHe4ZOY�:HeP4 ®PU Å!EHbVcUdle4b;:[GOI>c�k�m)GOZJkfÅ�a��
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`iV%p	B^��Ä Ã e4Å'g�e8� ³ YHdldfehZO<�YHt2GOEHZ\mP<�E�Z<mJklb;:�dle±mJt4Y¶G%GOehZOklb�:�9 Y¶GOI m
kfb � i<`�XGR�GOmg<�ZOEHÆ,É¶Y[ZOklE�a m�e#7�9!ehZOkfÆ	e4b'GOY[d!ZOa�b m4BwW@YHD�5�c�Y[GOY<�ZOEHÆ `wk�: BimjY[ZOe�ZJe	9VeRY¶GJeRc	I�ehZOe�<�EHZ�thEHÆ(9 YHZJk�m%E�b�B�@-m)GOklÆUY[GJe4c
Z\Y[b c�E�Æ e4ZJZOEHZ\m�Y[ZOesmJÆUY[dfdle4Z|GJIVY[bÿGJI e,9�dfE[G�mJg'Æ±ÅVE�dfm4B-i�Å mJE=�
dfa�GJe©ehZOZJE�ZOm±Y[ZOe^Y[Å!EHa�Ga� �ZN <�EHZ�ÈO@S��Dù9 Y[kfZ\m�Y[bVc��=��N <�EHZ
ÈO@W�§ÈO@?9 YHklZ\m4B
G)rFehehb0GJI ejc�kfmQ9�d�YHthehÆ�ehb'GOm�E�<wY[GJEHÆUmP4�YHb c U å�<�EHZ|a b t»E�ZJZOe8�
d�Y¶GJeRcjc�k�m
9 dfY�t»ehÆ�e4b�G\mhK Z © ��K¶k><�GOI�e-c�k�mQ9�dfY�t»e4Æ	e4b'GOmwY[ZOe�Y[dfrFY{g�m
kfbsGJI�eFmJYHÆ	e�c�klZOe4t»GJkfEHb Â Y�m�kfbjY[bjYHthEHa m%GJk�th9�I�E�b�EHb!Ê Z © �HK¶Y[b c
k><�GJI�e(c�kfmQ9�d�YHthehÆ�ehb'GOmFY[ZOe�Y[dfr�Y{g�m�klb>E�9;9!E�mJk�GOe<c�kfZJeRt2GOklE�b m Â YHm
kfb Ys<�ehZOZOE'e4dleRt2GOZJk�t>c�k�m)GOEHZJGJkfEHb�K�E�Z�Y[b_E�9�GJk�thYHd9�I EHb�E�bVÊ Z © ��HB8i�dlGJI EHa;:�I"GOI�ehZOezY[ZOe·m%GJkfdld.<�e4r#Æ�e4Y�m%a ZJe4Æ	e4b'GOm©E=<±GJI�k�m
mJEHZJG Â EHb�e�b�e4e4c�mjÅVEHGJI.dlE�t4Y[d�Y[bVc·Y{É�ehZ\Y=:�e�m)GOZJaVt2GJa ZJe>c�Y[GOY'Ê2K
klG�Y�9;9VeRY[Z\mjGOI Y¶G0<�EHZ�b�eRY[ZOe4m%G±b�e4k>:�I�ÅVE�ZOm�klb m%g�m%GJe4Æ�m±r|I�e4ZJe
GJI e©Å!EHbVc�klb�:·k�m	b�E[GG9�ZOe4c�EHÆ�klbVY[b'GJdfgzÆ�e»GOYHdldfk�t[K Z kfm(:�ehb�e4Z
�
Y[dfdfg;t»dfE�mJe9GOEzEHb�e�B ` EHZ>kfb m%GOYHb t»e�K�<�EHZUGOI�e CO:��xe Â �HÊ09 YHklZ\m
kfb6CO:'D�Y P A-a�e u K Z\[ � B Y K P u Y[bVc·A-a��
e Â m�Ê|kfb_C(D�Y P A-a n e d KZ][ ��B ��J�B P } `�EHZ�GJI�e(m%eRt»E�b cUb�e4k>:�I'Å!EHZ�Æ	ehGOYHd!Y[GJEHÆUm�klbUGOI�e4mJe
mJg�m%GJe4ÆUm Â m%a t\I;YHm�GJI�e:A-a���DFY[9 Y[kfZOm�klb�C(D�Y P A-a n e d Ê Z k�m:He4b�ehZ\Y[dfdfg b e4Y[Z_� B J�B Ç�Y[kfZ
��c�k�m)GOZJkfÅ�a�GOklE�bÑ<�a�b t»GJkfEHb Y[b YHdlg�mJkfm
E=<sc�k>X!Z\YHt»GJkfEHb c�Y¶G\Y·t4Y[b g�kle4dfc Z aVm%kfb;:zY.m%kfb;:Hdfeÿc�Y¶G\Y·mJe»GRBV�bÑV�b i<mhK|b�eRY[ZOe4m%G
�§b�ehk�:HI�Å!EHZ(V�b���i�m�9 Y[kfZOm>I Y{ÉHe Z � � â ��B P 5`�E�Z,<�a�ZJGJI ehZ�t»EHÆ(9 YHZJk�mJEHb�K@GJI�e y k>� y k�b�e4YHZJeRm)G�b ehk�:HI�ÅVE�ZOmjklby k|Æ�ehGOY[d�I Y{É�e©Y6ZOehd�Y¶GJkfÉHe4dlg.dfE¶r Z E�<<Y[Å!EHa�G�� B � B P 5 V�b Y[dfd
GJI e4mJejthYHmJe4m4K Y�m�GJI�e?Å!EHbVcÿdle4b;:[GOI9klb thZJeRYHmJe4m4K Z GOehb c m�GJE�:�e»G
mJÆ�YHdldfehZRB
X�klbVt»e·r-e·t»EHdfdfe4t2GOe4c y Ç Ã YHb c � i�`�Xêc�Y[GOY;EHb"mJkfÆ	kfd�Y[Z
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`iV%p	BW� Ä Â Y'Ê�È�e#9�ZOe4mJehb'GOY[GJkfÉHe0e87�9Ve4ZJkfÆ�ehb'G
��m%GOY[bVc�Y[Z\cbR�G(<�EHZ@�a D�5¶Bÿ`@klG±k�mjYHdlÆ�E�m%G,9!ehZQ<�e4t2GRK�Y[b c·I�e4b t»e^c�k}�>t»a d�GjGOE mJeheHB
È�e4mJkfc�aVY[d[k�m+YHdfmJE|m%I�E¶r|b+KRYHb csZJe	9VeRY¶GOe4c(r|k�GOIjY|c�k>X!e4ZJe4b�GwmJt4Y[dfe
kfbs9 Y[b ehd Â Å!Êg<�EHZ�t»d�Y[ZOklG)gHB
W@YU��W+Y(9 YHklZ\m4KVY[bVc©GJI�eRm%ejZOe4mJa�dlGOm<Y[ZOejm%I�E¶r|b9kfb:`wk>:VBOY�B 3 I�e
ÆUY�:Hb�klGJa c�e	E�< Z <�E�ZsGJI�eUW@YU��W+Y�9 Y[kfZOm(k�m?YHm(e87�9!e4t»GJe4c`<�ZOEHÆ
GOI�e�t»E�9�9Ve4Z@EM7�k�c�e4m4K P u N P } e#7�t»e#9�G@GOI Y¶G�r-eFÆ�e4Y�m%a�ZOe�Y(c�e4thZJeRYHmJe
kfb Z r|klGJI;GJe4Æ(9Ve4ZOY[GJa�ZOeHB 3 I�k�m�c�e4thZJeRYHmJe>ÆUY{g·Å!e9Y[b YHZ%GOk}�<�Y�t2GjE�<FGOI�e^YHÅ m%E�ZQ9�GJkfEHb.t»E�e8�>t»kfehb'G�kfb·GJI�e0È|klehGJÉ�ehd�c.ZJe#R b�e8�
Æ�e4b�G å�r|I�ehb^GJI�e?W@Y�E�ththa;9 YHb t»gUk�mFI�ehd�c0Y[GFa b�k�G)g�K�GJI�e2R�GJGJe4cµp¶ P | ¾ ml:HkfÉHe©Y:b�eRY[ZOdlg.t»E�b m)G\Y[b'G Z E�<<Y[Å!EHa�G0��B J�J�B 3 I�e
W@YU��D�9 YHklZ\mhKHEHb	GJI�e�E[GJI ehZ�I YHb c�K�Y[ZOeFb e4Y[ZOdfgja�b thEHZOZJe4dfY[GJe4c±kfb
GOI�ehkfZ�c�k�mQ9�dfY�t»e4Æ	e4b'GOm4K�:HkfÉ�klb�:ÿGJI�e>a b'aVm%a YHd�mJk�GOa Y¶GOklE�b·r|I ehZOe
GOI�e9c�k�m
9�d�YHthehÆ�ehb'G\m±E�<�GOI�eÿZJe4dfY[GJkfÉHehdfgzm%I EHZJG�W@YU��D�9 Y[kfZOm	Y¶G� B �ZJ«�i Y[ZOe�dfe4mOmst»E�ZJZOehd�Y¶GOe4c©GJIVY[b:GOI�eUW+Y=�§W@YG9 Y[kfZ\m(Y[GFmVB>�MJ�i�B'X�kfb the|GJI�e y Ç Ã c�Y¶G\Y?t»dfe4YHZJdfg�kfb c�k�thY[GJe�b�Ec9!E�mJklGJkfEHb YHdVc�k�mx�
E�ZOc�ehZRK[GJI e4mJe�Æ�e4Y�m%a�ZOehÆ�e4b�G\m-YHZJe<c�klZOe4t»GFm%GJZOa t2GOa�Z\Y[d e4É�kfc�e4b t»e
GOI Y¶G�GOI�e9W+Y·Y[b c D mJa�Å�d�Y¶G%GOkfthe4m�Y[ZOe©b�e4YHZJdfgza�b thEHa;9�dfe4c;kfb
GOI�ehkfZ?É�klÅ ZOY[GJkfEHb m4B 3 I�kfmjZJeRm%a�dlG4K@klb6GJa ZJb�K�mJa;:�:�e4m%GOm<GJI Y[G?GJI�e
c�EHÆ�klbVY[b'GP<�ZJe k'a�ehb thg©c�kfm%GJZOklÅ a�GJkfEHb9kfbÿGJI�e±W+YU��DD9VY[kfZ�É�klÅ�Z\YU�
GOklE�b m�k�m<Å�klÆ�E�c�YHdoK�Y[b cÿkfb c�e4e4c�K!GOI�e ¿ P�É�m4BO\�c�Y[GOY(R�G?mJa t\I
Y c�kfm%GJZOkfÅ�a�GJkfEHb"r-e4dldQB X�kfb t»e GJI�eb@�aVD65 � i�`�X"c�Y¶G\Yzkfm©mJE
mJkfÆ	kfd�Y[ZjGOE9GJI e0W+Y�D�5^c�Y[GOY�KwGOI�kfm±ZOe4mJa�d�G	thY[b ÅVe©Y=9;9�dfkfe4c·GJE@�a D�5¶K�YHmsrFehdfdoB0A-E�Æ09VY[ZOkfmJEHb m<GOE©E�9�GJk�thYHd�ZOe8v eRt2GJkfÉ�k�G)g6c�Y¶G\Y
YHZJe.9!E�mOm%kfÅ�dfe?r|I�ehbÿE�b�ejt»E�b m%k�c�e4ZOmFGOI Y¶G�GOI�e�@�klb m%GJe4klbaR�G\m�GJE
GOI�e � i<`�X c�Y[GOY·Y[ZOe^GOE6Å!e©GOYHxHehb YHm�Y6r-e4k>:�I'GJe4c;Y{ÉHe4ZOY�:He
E�<-Y[dfd�E[GOI�ehZsÆ�E�c�e4mF9�ZOe4mJehb'G?Y[b c:GJI�e4ZJe#<�EHZOe±thYHb�b�EHG(e#7�Y�t2GOdlg
thEHZOZJeRm
9!EHbVc©GJEÿY�:�klÉ�ehb:Æ�E�c�eHB ³ k�GOI GOI�kfm?t4Y{ÉHeRY¶G�kfb6Æ�kfb c�K
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