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JLKNMHOQPSRUT VXWHYNZ[PX\^]`_aZ^bHZ[PH\
P�c�bedf\^bHgh\�ikj1O�l+]`\^Z[m1ghP

npok]rqkP�ctsGuvdfbHPHi

w?dauhux]`oycLzNP	o{P�b|KNPHokb|KNP}YA~p�a���f��T �tW�bHP�O�lNo{PURa�`�a�!T Ra�QuNda_`PHi

���B���e�r�N�a��� JLKhP!lhZ^Yvdaoyj)da\[_`]`okZ[c�KhO�Z[i�d��adfo{Z�dfY�c�]a�"c{KNP	�pgNbH\[Z^zNPHdaY&da\^_a]`o{Z�c�KNO�c�KNdfc
uxP�ok�/]`okO�it�DPH\[\�Z^Y�uNo�dab�c�Z[bHPa�x��P�uNokPHikPHY�cSd�m1gNdai{Z���\^Z[YNPedfo?c�Z[O�PSo{P�bHgNoki{Z[�aPQda\^_`]ao{Z[c{KNO
c�Kvdfc�bH]`OQuNghc{PHi�c�KNP)_ao{Pedrc�PHiyc bH]`OQOQ]`YEzNZ[�1Z[i{]`oS]a�?c��D]¡Z^Y�c�P�_`PHoki�l�jEi{Z[O�gN\�drc�Z^Yh_;d
i{\^Z[_`K�c�\�j¢OQ]GzNZ�£vPHz	�`P�o{ikZ^]`Y�]f�hc�KhP¤lNZ[Yvdaokj!df\^_`]`okZ[c{KNO¥��JLKNP¤iyc�okgNb�c{gNo{PD]a�Nc�KhPDokPHbHgho{i{Z��`P
da\^_`]ao{Z[c{KNO¦Z^i��`P�okjQbH\[]`i{PLc{]	c{KNP§]`YNP�]a�¨c{KNPL�¤P�\^\���©�YN]6��Y«ªXY�ghc{KG�ysGb|Kh¬`YNKvda_aP?�:daiycD_abHz
da\^_`]ao{Z[c{KNO&�lhghc�c�KNP)zhPHi{b�o{Z[uhc�Z[]`Y®daYNzEc�KNP)uho{]1]a�§]a�tb�]`o{okPHb�c�YNP�i{i�dao{P)ikZ^_`YNZ�£vbedfY�c{\[j
i{Z^OQuN\[PHo§Z^Y¯]`gNo?bedaikPa��JLKNZ[i¢\^PHdazNitc{])d�i{Z[O�uh\^Z[£Nbedfc{Z^]`Y&]a�pc�KhP�Z^OQuN\^P�O�P�Y�c�dfc�Z[]`Y¥daYNz
c�] lxP�c{c{PHo�o{gNYhYNZ^YN_�c{Z^OQPHiH�
°¥±�²¨³k´�µ �r¶"�a� VXbHzQbH]`OQuNghc�dfc�Z[]`Y5`�pgNb�\^Z[zNPedaY�da\[_`]`o{Z�c�KNO&fª	Y�ghc{KG�ys1b|KN¬`YNKvdf_`Ptdf\^_`]f�
o{Z[c{KNO&hm�gvdaikZ���\[Z^YNPHdaoDc{Z^OQP¢bH]aO�uN\[P�·GZ[c�ja�



� � �����S 	�B��#�$�%  ���������B� ��� �)��>�S��� ���H���	���"

�	� ��
� � ����� da\[_`]`o{Z�c�KNOQP&lNZ^YvdfZ^o{P�PHikc&gNYhP;�adfo{Z�dfY�c{P¯zNP¡\ � da\^_a]`o{Z�c�KNOQP�z � �pgNb�\^Z[zNP
uvdaokc{Z^b�gN\^Z[MHo{P�O�P�Y�c�P��QbHdabHP§PHY uNo{dfc�Z[m1ghPa���§]`gNi zNWHb�o{Z��`]`YNi gNY�da\[_`]`o{Z�c�KNOQP o{WHb�gNo{ikZ[�xzNP
bH]`OQuN\^P�·GZ[c�W�m�gvdfi{Z�� \^Z[YNWedaZ[o{P�m�gNZ bHda\^b�gN\^P \^P uN\[gNi	_`o�dfYNz�b�]`O�OUgNY¡zNZ[�1Z^ikPHgNo!zNPQzNPHg1·
PHY�c�Z[PHo{iXP�Y¯i{Z[O�gN\�dfY�ctgNYNP�\[WH_`M�o{P�OQ]GzhZ[£vbHdfc�Z[]`Y¥zhP�\ � da\^_`]ao{Z[c{KNOQP!lhZ^YvdaZ[o{Pf� � d�ikc{o{gNb��
c�gNokPXzNP	bHP�c?da\[_`]`okZ[c�KhO�P§PHiyc§c{o{M�i§uho{]1b|KNP	zNPXbHP�\^\^PXzhg&b�WH\[MHlNokPSdf\^_`]`okZ[c{KNO�P§zNP	bedf\^bHgh\
o�dauNZ[zNPLzNPLuN_abHzQzNP§ª	Y�ghc{K�P�cDsGb|KN¬`YhKvda_`Pf�O«daZ[i�i�d	zNP�i{bHokZ^uhc{Z^]`YQdaZ[YNi{ZGm�gNP?i{dXuNo{P�gh�`P
i{]`Y�c YNP�c{c�P�O�P�Y�c uN\^gNi�ikZ^OQuN\^P�iH���¤PH\^d d;u+]`gNoUbH]`YNikWHm�gNP�YNbHP¥gNYNP)i{Z[O�uh\^Z[£Nbedfc{Z^]`Y zNP
\ � Z^OQuN\�daY�c�dfc�Z[]`Y�P�c§zNP	O�P�Z^\^\[PHgNokiDc{PHOQuNi�zNP	beda\[bHgN\ �
� µ � � ³ ��� � �3� ��da\[bHgN\?zNP¯uN_`b�z5Lda\[_`]`o{Z�c�KNOQP&z � �pgNb�\^Z[zNPa¤da\^_`]ao{Z[c{KNOQP¥zNP¡ªXY�ghc{KG�
sGb|KN¬`YNKNda_`Pavb�]`OQuN\^P�·hZ�c�WXm�gvdaikZ�� \^Z^YhWedaZ[o{Pa�
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V	b�zIb�]`O�uhghc|dfc{Z^]`Y-Z[i�d¡bHP�Y�c�o�df\�c�dai{©EZ[YIb�]`OQuNghc�P�oQda\^_`P�lNo�dGpZ^Y-uvdaoyc�Z^b�gN\�dfo���KNPHY
bH]`OQuNghc{Z^YN_;]6�aPHo o�dfc{Z^]`YNda\DY�gNOUlxP�o{i�]`o�]6�`P�o O�]1zNgN\^daoSZ[Y�c�PH_aPHo{i���JLKNP)�DPH\^\���©�YN]6��Y
� ghbH\^Z[zNPedfY�df\^_`]`okZ[c{KNO i{]`\��`PHipc{KNZ^ipuNok]`lN\[PHO Z[Y�c�Z^OQP�m�gvdazho�dfc{Z^bLZ^Y�c{KNP�i{Z87�PL]a�+c�KNP�Z^Y1�
uNghc�i��`s1P��`P�o�da\1�fdao{Z^daY�c�i ]a�Nc{KNZ^i"da\^_a]`o{Z�c�KNO Kvde�`P�l+PHP�Y�uNo{P�i{P�Y�c{PHz�Z[YSc�KhP¤\�dfikc�zNPHbHdazNP�iH�
9A]aoSP�·NdfO�uN\[Pa l�j c�da©�Z^YN_&bHP�Y�c�PHokPHz-m�gN]ac{Z^PHY�c{iUZ^Yhikc�PHdaz ]a��ux]`ikZ[c{Z[�`PQm�gN]ac{Z^PHY�c{iHB]aYNP
da\^okPedazhj;_`P�c{iUd�i{Z[_`YNZ[£NbedaY�c!Z^OQuNo{]6�aPHOQPHY�c;::i{P�P=< R$> �/]`o!d�zNP�c�daZ^\[PHz daYvda\�j1i{Z^i	]a���pgG�
bH\^Z[zNPedfY	da\^_`]ao{Z[c{KNOQix��Z[c{K	zNZ[�aPHo{ikPDzhZ[�1Z^ikZ^]`YNi�?��A@�Y�BDCFEa�h6ªXY�ghc�K�< �$>�uNo{P�i{P�Y�c{PHz!c�KNPp£vokikc
m1gNdai{Z���\^Z[YNPedfo"c�Z[O�P¤_`bHzQda\[_`]`o{Z�c�KNO& lvdaikPHzQ]`Y��:daikc O�gh\[c�Z[uN\^Z[bedfc{Z^]`Y�<GE$> �aJLKNP�bH]`OQuN\^P�·��
Z[c�j ]a�Lc�KhZ^i�df\^_`]`okZ[c{KNO��¤dai�Z^OQuNok] �aPHz l�j sGb|KN¬`YhKvda_`PH<!IJ>Dc�]LK;MONQPSRFTFUVNQP8RFTWPSRFT6NYX��
Z bH]`OQuNokPHKNP�YNi{Z��`P	zNPHikbHokZ^uhc{Z^]`Y)]a� c{KNP	ªXY1gGc�KG� sGb|KN¬`YNKNda_`P	da\[_`]`o{Z�c�KNO�bHdaY�lxP¢�/]agNYNz
Z^YH<[BFB\> �hJLKNPXb�]`o{okPHb�c�YNP�i{i�]a��c�KhZ^iLda\[_`]`okZ[c�KhO�Z^i¤m�gNZ�c�P¢KNdao{z�c{]�PHikc�dalN\[Z^i{K¨GP�i{i{P�Y�c�Z�df\^\[j
lxP�bedagNikP	]a� c�KNPXc�P�b|KNYNZ[beda\5zhP�c|dfZ^\^i�dao{]`ghYNz�c�KNP	ik]f��bHda\^\[PHz^] £h·���gNu�uNok]Gb�PHzNgNokP�_a`��NJLKNZ[i
]�£h·���ghu®uho{]1bHPHzhgNo{P�_)Z^iUo�dfc{KNPHo�zNZ �QbHgN\�c�c�]¡Z^OQuN\[PHOQPHY�c�dfYNz-O«da©fPHi�c�KhP�da\^_`]ao{Z[c{KNO
gNYNZ^Y�c{PHo{P�ikc{Z^YN_!gNYN\[PHi{ip�/]`o��aPHoyj�\^dao{_aP�Y�gNO�l+PHo{i�::]f�¨\[PHYN_ac{K�ikZ^_`YhZ[£vbHdaY�c�\[jSKNZ[_`KNPHopc{KvdaY
bDc
d lNZ[c{i�?��

@�Y�c�KNZ[iDuvdfuxP�oH��¤P?uNo{P�i{PHY�c�d	�fdao{Z^daY�c¤]a�¨c�KNP?ªXY1gGc�KG� sGb|KN¬`YNKNda_`PXda\[_`]`okZ[c�KhO c�KNdfc
zN]GP�iSYh]ac!Kvde�`P�c{KNP�]�£h·���ghu uNok]Gb�PHzNgho{P�_Qzho�de��lvdab|©A��J"]�dab|KNZ^P��`PQc�KNZ[iH5�DP�zNP�i{b�o{Z^l+P
d�YhP���zNZ��1Z^i{Z[]`Ye: Vgf>�/]`o!V	P�YNPHo{da\^ZS7HP�zhfDZ^Yvdaoyji?�¨��KNZ[b|K�bHdaY l+P i{P�PHY dfiSd�Yvdfc{gNo�df\
_`PHYNP�o�da\[Z87Hdfc�Z[]`Y¥]f�pc�KNPSlNZ^Yvdfokj&zNZ[�1Z[i{Z^]aY5�V@ cXzN]1PHitYh]acXi{P�PHO ux]ai{i{Z[lN\^P!c�]�ghi{PUc{KNP�lNZ��
Yvdaokj�zNZ[�1Z^ikZ^]`Y�Z�c�ikPH\[�+Z[Y�d!ªXY�ghc�KG� sGb|KN¬`YhKvda_`P���\^Z[©aP�da\[_`]`okZ[c�KhO¥rlxP�bedaghi{P§Z[c�ipzhP�£vYNZ�c�Z[]`Y
Z^iQdaikj1OQO�P�c�okZ^b
jBZ[cQPH\[Z^OQZ^Yvdfc{PHi�\[PedaiycQi{Z^_aYNZ[£vbHdaY�cQlNZ[c{iQlhghc«Z�c�da\^ik] b�]`YNikZ^zNP�o{iQO�]`iyc
i{Z^_aYNZ[£vbHdaY�c�lNZ�c�iUc{]¯uxP�ok�/]`okO b�]`OQuvdao{Z[i{]`YhiH�BJLKhPHo{P)Z[i�YN]¯ikgNb|K dfikj1O�OQP�c{okj Z^Y�c{KNP
Vkf�zNZ��GZ[i{Z[]`Y5�BJLKhP¥okPHbHgho{i{Z��`P�Vkf}�pgNb�\^Z^zhPedaY®da\[_`]`o{Z�c�KNO Z[i�O�gNb|K ikZ^OQuN\^P�oUc�]¡zNP��
i{bHokZ^l+PtdfYNz«c�]SuNo{]6�aP?c�KNdaY«c�KhP¢ªXY�ghc�KG� sGb|KN¬`YhKvda_`Ptda\^_`]ao{Z[c{KNO&`daYNz«Z[c Kvdai c�KNP?i�daOQP
daikj1OQuhc�]ac{Z^b¢b�]`OQuN\^P�·hZ�c�j`�

JLKhZ^i�i{Z[O�uN\[Z[£vbHdfc�Z[]`YQ]a�"c{KNP	zNPHikbHokZ^uhc{Z^]`Y�c{gNo{YNi�]`gGc§c{]�lxP!daY�Z[O�u+]`okc�daY�cLdazG�adfYG�
c|da_`PUZ^Y;uNo{dab�c{Z^b�P
jx�DP�Z^OQuN\[PHOQPHY�c�P�z�c�KNP df\^_`]`okZ[c{KNO Z^Y¡V ��l�m�n"�dfYNz¯Z[cto{P��aPeda\[PHz
lxP�c��¤P�PHY¡c�KNokPHPQdaYNz;�/]`ghotc�Z[O�P�it�:daikc{PHo¢c{KvdaY;c�KhP�Z^OQuN\^P�O�P�Y�c�dfc�Z[]`YNi§]a� c�KNP ªXY�ghc{KG�
sGb|KN¬`YNKNda_`P§da\^_a]`o{Z�c�KNO Z^Y^m¥da_`O�dXdaYNz�m�dfc{KNPHO�dfc�Z[bedh�J@�Y�V ��lnm¥n"`c�KhP�da\^_`]ao{Z[c{KNO
gNi{P�z��/]`oD_abHz�b�]`O�uhghc|dfc{Z^]`YhiD]a� \^dao{_aP§Z[Y�c�PH_aPHo{i¤Z^i c�KNP¢]aYNPt]a� sG]`o{P�YNi{]aYo<GpJ> ���KNZ^b|K�Z[i
YN]ac m�gvdai{Z���\[Z^YNPHdaoH�fJLKNPtb�ghc�]
q)��Z�c�K«sG]`okPHYNik]`Y � i�da\[_`]`o{Z�c�KNO¦Z^i daok]`gNYNz�Ra�`�`�XO�dab|KNZ[YNP
r�s�tVuwvyx{zAu}|W~\��x���t�x���x{�Ou}�J|W��t��Ou}��x�t���u}vy�DxYv\�}���!�{x��,��v����Ax�~A�����}���w�/�������[�auwtV������uwvy�Dx����\t�x�����x���u5�V���\x
� x��\~\uw��xY������~$� �w� �����Y� ��t � v� �¡ � x��A¡¢�}��tO���£u}��¡\���8 \�� �uw~¢�}�D�����A�5x{���Ou}�Ou � ����|W�
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�¤]`okzNiH¨Z � Pa��I � �`�`�«lhZ[c�i�� Z i¢�:dfo¢dai¢�DP�©�YN]6�	�]`gNo¢b�]GzNP�Z[itc�KhP��:daikc{PHikc	_abHz¯o{]aghc�Z[YNP
�/]`oL\�daok_`P¢Z[Y�c{PH_`P�o{i��

JLKhP¤uvdau+PHo�Z^i ]`ok_�daYNZS7HP�zUdai �/]`\[\^]6��iH�D@�Y�sGPHb�c�Z^]aY�R��¤PDZ^Y�c�ok]GzNghbHP c�KNP¤Vkf zNZ[�1Z[i{Z^]aY
daYNz�_aZ[�`PQi{]aO�P�lvdai{Z[b�okPHikgN\[c{iUdal+]`ghcSZ[cH� @�YEsGP�b�c�Z[]`Y �G��DP«zNP�i{b�o{Z^l+P«uho{PHb�Z^ikPH\[j¯c{KNP
YNP�� o{P�bHgNoki{Z[�aP	da\^_a]`o{Z�c�KNO&�`��PXuho{]6�`PXZ�c�i�b�]`o{okPHb�c{YNPHiki�Z^Y�sGP�b�c{Z^]`Y � daYhz�daYvda\�j�7�P¢Z[c{i
bH]`OQuN\^P�·GZ[c�jXZ[YUs1PHb�c{Z^]`Y��G�rsG]`OQP Z^OQuN\^P�O�P�Y�c|dfc{Z^]`Y¢Z[i{ikgNPHiBdao{P zNZ^ikbHgNiki{P�z�Z^YUsGPHb�c�Z[]`Y IG�


¥µ �6�h��� µ� �f� JLKNP§YN]ac�dfc�Z[]`YNi6K M�� X���iM�� XpdaYhz��;M�� X dfo{P�ikc�daYNzvdaokz5��JLKNP§bH]`OQuN\^P�·GZ[c�j�Z[i
O�PHdai{gNokPHz;Z[Y�P�\^PHOQPHY�c�daokj�]`u+PHo{dfc�Z[]`YNi§]`Y�lhZ[c�i���l§YN\^P�i{i?i{u+PHbHZ�£vPHz�P�·GuN\^Z[bHZ�c�\[jaAda\^\5c{KNP
\^]`_�dfo{Z[c{KNOQi�dao{Ppc�da©aP�YUZ^Y!lvdaikP�R1�$@ ���¢Z^i�d�YN]`YG��7HPHok]tZ[Y�c{PH_`P�oH��FM��#X�zNPHYh]ac�P�i�c{KNPD\[PHYN_fc�K
]a�Bc{KNPUlNZ[Yvdaoyj�o{PHuho{PHikPHY�c|drc�Z^]aY�]a���vAZ � Pa���FM��#X�����P8RFT! "�	 #%$ b �'&�M��#X§zNP�YN]ac{PHi?c{KNP�R6�
dazNZ^b �fda\^gvdrc�Z^]aYU]a�(�vaZ � Pf�fc�KhP�Y�gNO�l+PHop]a�Ab�]`YNi{P�bHghc{Z[�aP 7�PHok]GP�ipZ^YUc{KNPL\^PHdaikcpikZ^_`YhZ[£vbHdaY�c
lNZ[c{i§]f�Bc�KhPSlNZ[Yvdaoyj�o{P�uNo{P�i{P�Y�c�dfc�Z[]`Y;]a�)�+*Al�j�zhP�£vYNZ�c�Z[]`Y5�&�M c X��-, �+.0/1�2�«bHOQ]1z43
zNPHYN]fc�PHi�c{KNPXbHP�Y�c�PHokPHz&o{P�O«daZ[YNzNP�o�]a�5��OQ]1zNgN\^]636NZ � Pa�7.Ui�drc�Z^iy£vPHi8�9�:.�OQ]Gz43?daYNz
;=<U?> .�@ <U �`� P§okPHbHda\^\hc{KvdfcBA�M�NYX��C� M�NQP8RFT NQP8RFT6P8R
TWNYX�Z^i�c{KNP§daikj1OQuhc�]ac{Z^b�c{Z^OQP
o{PHm�gNZ[o{P�z�c�]XO�gN\�c�Z[uN\[j¢c��D]gN+� lNZ[cBZ^Y�c�P�_`PHokiB��Z[c{KQsGb|KN¬`YNKNda_`P�� s1c�o{dai{ikPHYQO�gN\�c�Z^uh\^Z^bHdfc�Z[]`Y
:/�DP!okP��/P�o�c{] < B6�$>��/]`o�d�bH]`OQuN\^P�c�PXzNP�i{b�o{Z^uGc�Z^]aY&]f�Blvdfi{Z^b	dfo{Z[c{KNOQP�c�Z[bt]`u+PHo{dfc�Z[]`YNi�?��

D EGFIHKJLHY*IH�-NM�O}4�P(HY0�Qh45*RM6-7SUTn4�Vy4�W#45.6*
@�Y-c{KNZ^i�ikPHb�c�Z^]aY-�DP�£vo{iyc o{PHbHda\^\Dc�KNP�lNZ[Yvdaokj da\^_a]`o{Z�c�KNO&� JLKNPHY-�¤P�zNP�£vYNP�c�KNP&Vgf
zNZ[�1Z^ikZ^]`Y&daYhz¥_`Z��`P!i{]`OQP!lvdai{Z[b	uNo{]`u+PHoyc�Z[PHi?dalx]aghc§Z[ce�vsGgNlNikPHb�c{Z^]`Y¯RG� � P�·GuN\^daZ^Yhi§Kh] �
c�]tb�]`OQuNghc�PDO�]1zNgN\^dao�Z^Y��aPHo{ikPHiB�/ok]`O>c�KNPD]`ghc{uNghc"]a�vc�KNP¤�pgNbH\[Z^zNPHdaY�da\[_`]`okZ[c�KhO lvdaikPHz
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