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W#XZY\[UX^]-_`Xba\cUdfeUgihj[lkNX^[UXZYnmo]qp<mN[resgutUvUvwdNYuaix<X^ybaudNYz_MmNyncUh{[UX^g}|�~f����gn�zhj[lvrmoYuauh5ybtU]5moYCp�moY\X
h{[rybY\X^m<g0h{[UkN]{�At-g0XCe�aud�g0d<]jx<XExImoY\hjd<trg�vUY\dN�r]jX^_`g	h{[�ybd<_�vrtfa\moauh{dN[rmN]��Uh{dN]{dNk<�N���GcrXZ��do�3XZY
xNX^Y\g\mIa\hj]{X�a\d�dN]5gKaud#vUY\d�yZX^g\gZpImN[rmo]{���ZXNpImN[re�yZdN_`vrmoY\Xi_`mN[��#a��>vwX^gOdN�weUmoa\mrpomo[re	do�3XZY)g0a\mIa\Xb�
do�7�qaucrXb��moYua�v-X^Y0��d<Yu_Mmo[-ybX�h{[�_Mmo[���yZm<g0XCgZ�r�Gcrh{g}g0X^]��7��ybd<[>a\moh{[UXCe�hj[>auY\dfeftrybauh{dN[�audlv-d>g0hjauh{xNX
efXZ�r[UhjauX��NX^Yu[UX^]{g`mN[re��<XZY\[UXZ]G_`Xba\cUdfeUgMmoh{_MgMmIaMvUY\dIx�h{efh{[UkAaucUX�x<XZY\���rmNguh{yl��[UdI��]{X^efk<X
mo[-eEh{[<a\tUhjauh{dN[Ea\crmIaGa\cUX�Y\X^m<efXZYi_`hjk<c>az�r[-estrguXb��tr]wh{[sd<Y\eUXZYzaud	��tU]j]{�Ek<Y\m<g0v`a\cUX}auX^yncr[Uh{y^mo]
ybd<[>auXZ[>a�do�Kaucrh{gG�wd�dN�3�
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W#XZY\[UX^]§_`Xba\cUdfeUg�h{[�kNX^[UXZYnmo]�mo[reA~f����g�hj[AvrmoYuauh5ybtU]5moY¨crm+xNX©�wXZX^[Ag0t-yZybXCgug0��tU]{]j��mNvUvU]{hjXCe
audªm«[>tr_��wXZY�do��Y\X^mN]����idNY\]{eªvUY\dN�r]jX^_`g�mN[re¬mNYuX�[UdI�­ybd<[rguh{efX^YuXCe¬g0a\moauXb��do�7�qaucrXb��moYuashj[
xImoY\hjd<trgGefdN_MmNhj[rg^pUmo]jaucrdNtUk<clhja��im<gGdN[U]{�M�®moh{Y\]j�EY\X^yZXZ[>au]{�`auc-mIa�aucrXZ�s�wX^y^mo_`X#vrmoYua�do��aucUX
_Mmoh{[rg0auY\X^mo_¯hj[�_MmNyncUh{[UXM]{X^moY\[Uh{[Uk�mo[re�XZ_`vUh{Y\h{y^mo])h{[f��XZY\XZ[ryZXN�8�GcUXMcrh{g0aud<Yu��dN�z_`Xba\cUdfeUg
XZ_`vU]{dI��hj[rk°v-d>g0hjauh{xNX±efXb�r[rh�a\X±�<XZY\[UXZ]5gZpzcUdI�iXZxNX^Y^p�y^mo[%�wX�a\Y\m<ybXCe²�rmNyn�ªmIal]jXCmNg0a!m���X^�
efXCyZmNeUX^g^�+³¨Yud<[rgu�^mI´�[!|�µC¶<·o¸>�§mN[re�¹)moY\�ZXZ[l|�µ^¶<º<»<�8�iXZY\XigudN_`XGdo�-aucUXi�rYng0aKa\d#XZ_`vU]{dI�©aucUXCg0X
_`Xba\cUdfeUg©h{[�g0a\moauh5g�a\h{y^gZ�K~�tU�rguX^¼>tUX^[<a\]j�<p§³�h{�ZX^Yu_MmN[�XZa�mo]q��|�µC¶NºN½>�¨trg0XCe�v-d>g0hjauh{xNXEefXZ�r[UhjauX
�NX^Yu[rXZ]5g�h{[!m	�Gm+����crh{yncl�im<gimN]jY\X^m<ef�Myb]{d<guXZYzaud���crmIa�vwXZd<vU]jX}[UdI�¬y^mo]{]waucUX�¾<¿bÀÂÁ3¿bÃPÄqÀÂÅ®Æ\¾o�
�GcUX^�sXZ_`vU]{dI�NXCe!Y\m<efh{mN]8�rm<g0h5gG��tU[rybauh{dN[��<XZY\[UXZ]5gGaudMY\X^eUtrybX�mEyZdN[�xNX^Yuk<XZ[ryZX�vrYud�do�K��dNY�aucUX
ÇrÈ Ä�¿bÁ-Ä�Å®ÉoÃ�ÊnËfÁwÆZÄqÅ È ÁÌÆZÃjÉIÍ\ÍÂÅ Îi¿bÀ�aud°aucUX±]jh{[UX^mNYEvwXZYnybXZvUauY\dN[²yZm<g0X<�z��d°efd�aucrh{g^p�a\cUXZ�Ïcrm<e
aud�mNYuk<tUX!aucrmoasm�v-d>g0hjauh{xNX�efXZ�r[UhjauX��NX^Yu[rXZ]�h5gMh{eUXZ[>auh5yZmN]�aud�m�efdNaEvUYudfeft-yÂaMhj[%mN[Udoa\cUXZY
guvrmNyZX�|®gudN_`Xba\hj_`XCgzy^mo]{]jXCe�aucUXGÊb¿nÉIÄqËfÀu¿�Í Ç É<Æ\¿+�bp>h{[E��cUh5yncMa\cUXZh{YimN]jk<dNY\h�a\cU_ÐYuXCeftrybXCe�aud�aucUX
vwXZYnybXZvUauY\dN[lmN]jk<dNY\h�a\cU_��f�GcUXZ�seUh{el[UdoaCpfcUdI�iXZxNX^Y^p>trguX}aucUX}��X^moautUY\X©g0v-mNybX}x�hjX^�%a\d`eUX^guhjk<[
[UX^�:mo]{kNd<Yuhjaucr_`g^�
�GcUX�]5mIa0a\XZYK�im<g8efd<[UXzgudN_`X)a\cUhjYua��}�NX^mNY\g8]{moauXZY����}Ñid<guXZY§XbaKmN]��>|�µC¶N¶<»<�ÂpZaud¨yZdN[rg0auY\tryÂa§aucUX

~��}��gZp8mlkNX^[UXZYnmo]{h{�^mIa\hjd<[�do�zaucUXMgudo��yZmN]j]{X^e ÈnÇ ÄqÅ7Ò`ÉoÃKÓ�Ô Ç ¿ZÀ Ç ÃjÉoÁw¿!mo]{kNd<YuhjaucU_��wÕ�[Uhjauh5mo]{]j�<pPh�aW#XZY\[UXZ]3_`Xba\cUdfeUg
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�im<gzaucUd<tUkNc>aiaucrmoa�aucUX#_Mmoh{[!g0auY\XZ[rkoauc!do�)~����Ag�ybdN_`vrmNYuXCeMa\d	a\cUX#dNvfa\hj_MmN]Pc>��vwXZY\vU]5mo[UX
mo]{kNd<YuhjaucU_ �im<g©a\crmIa	aucUX^��mN]j]{dI�iX^e±aucUXltrguXsdo��mA]{mNYuk<XZY�yZ]{m<gug©dN�¨g0h{_`hj]5moY\hja��±_`X^m<g0trYuXCgZ�
�Nt-g�a�m<g�d<vfauh{_Mmo]Kc>��vwXZY\vU]5mo[UXCgZpUcrdI�zX^xNXZYCpfa\cUXZ���iXZY\X�dN[U]{�!trg0XCe�dN[�x<X^ybaudNY\h5mo]§eUmoa\mr�-Ñitfa
g0d�d<[�h�a��im<g©[Udoa\X^e%|q~fync �d<]j�<dNvf��pzµ^¶N¶"!o��a\crmIa��NXZY\[UX^]{g�[Udoa�dN[U]{�±h{[ryZYuXCmNguX`aucUX$#rX&%fh{�Uhj]{hja��
����h{[rybY\X^m<g0h{[Uk�aucUX�yZ]{m<gugEdo�©mo]{]jdI�iX^eÏg0h{_`hj]5moY\hja��°_`X^mNgutUY\X^g`�UtUalmo]5g0d�_MmN�NX�h�alv-d>guguhj�r]jX
audE�idNY\�s��hjaucA[UdN[�xNXCyÂa\dNY\h{mN]8eUmIanmU�-�Gcrh{g¨h{g}eftUX©a\dMaucrX��®mNyba¨a\crmIa¨�<XZY\[UXZ]5g¨mNtfaud<_MmIauh5yZmN]j]{�
vUY\dIx>h5efX)mGxNXCyÂa\dNY\h{mN]IYuX^vUYuXCg0X^[>a\mIa\hjd<[�dN�<a\cUX�eUmoa\mGh{[#aucUXO��XCmIa\tUYuXzg0vrm<ybX<�b�GcUX)�rYng�a8X'%Umo_`vU]{X^g
do�}[UdN[>auY\h{x>h5mo]��<XZY\[UXZ]5g`efXb�-[UX^eÏdN[Ï[Ud<[>x<X^ybaudNY\h5mo]�eUmIanm��zX^YuXlaucUd>g0X�dN�)(�motrg\g0]{XZY�|0µ^¶<¶N¶<�
mo[re+*�mIa\�>h{[rg�|q»o¸<¸N¸<�!|�g0X^XAmo]5g0d-,zY\h{g0auh5mo[rhj[Uh�mo[re²~�crm+�iXb���Km+�>]{dNYCp�»o¸<¸N¸<�b�)��dNY\XZdIx<XZYCpKhja
�im<gEvwdNh{[>auX^e%dNtfa�|�~fync �d<]j�<dNvf��XZa!mN]��{p�µC¶N¶�.<��a\crmIa!�NXZY\[UX^]{glyZmo[¬�-X�trguX^eªa\d«ybd<[rg0auY\tryÂa
kNX^[UXZYnmo]{hj�CmIa\hjd<[rgido��mo[��lmN]jk<dNY\h�a\cU_ a\crmIa}yZmo[��wX�yZmNYuY\h{X^e!dNtfa�hj[�a\XZY\_`g�do��efdoa�vUYudfeft-yÂa\g^p
mo[re aucUXª]5mNg0a�·%�<X^moYng±crm+xNXÏg0X^XZ[ m¬]5moY\kNX«[>tr_��wXZY�do�0/0�NX^Yu[rXZ]{hj�CmIauh{dN[-g�1²dN�lxImoY\h{dNtrg
mo]{kNd<YuhjaucU_Mgi|32}YnmoX^v-X^]Umo[re54��-X^Yu_Mm+�<XZYCp>µC¶N¶�.768*±XCg�a\dN[�Xba�mo]q�{pfµ^¶N¶<¶76+��g0t-eUmUpfµC¶N¶N¶968:�tI´7;mo[
mo[re!��mNY\yncrmN[rePpU»o¸<¸N¸96"(¨XZY\�UY\h{ynclXba¨mo]q�{pr»o¸N¸<¸76�<K�>��X#mN[re>=§mNh�pr»N¸N¸N¸96�:�d<guhjvrmN]8mo[re!��YuX0´�drp
»o¸<¸Uµ?6�³��ImocUd-pK»N¸N¸Uµ�6 (¨mNYu_`X^]jh{[Uk�XZa�mo]q�{pO»N¸N¸Uµ�6@2}h{Yud<]{mN_�hqpK»N¸N¸>»�6�~�tr�>�<XZ[rg�Xba`mo]q�jpO»o¸N¸>»�6
*±XCg�a\dN[!Xba¨mN]��{p-»o¸<¸?A96<�)X^Y0a¨mN[relW©mN[UXZcrh{g\mUpr»N¸N¸?A96fW#trgugGmN[reB2}Y\mNXZvwXZ]qpr»o¸N¸�A<�b�
<rtUYuaucUX^Y	a\cUY\X^mNerg�dN�¨�NX^Yu[UX^]z�idNY\��yZmN[��wXlh5efXZ[>a\h��rXCe�h{[«mNvUvUY\d�%fhj_MmIa\hjd<[�aucUX^dNY\�°mo[re

g�anmIa\h{g0auh5yZgG|®ÑiX^Yuk}Xba)mo]q�jpfµC¶?.N½96+��h{y^yncUXZ]{]{h�p�µ^¶�.Nº96�*�moc��rmrpI»N¸N¸>»�6+¹OdNkNk<hjd�mo[reC2}hjY\d<guh�p�µC¶N¶N¸>�Âp
mNg`�iXZ]{]�m<g`hj[ªa\cUXAmoY\X^m�dN��2#mNtrguguh5mo[ÏvUYudfyZX^g\gMvUY\X^efh5yÂa\hjd<[ªmN[reÏYuX^]{moauXCe��-XZ]5eUgEgutrync²mNg
��Yuh{kNh{[Ukrpz��cUXZY\XA�<XZY\[UXZ]5gEvr]{m+�ÏaucrX±Y\dN]{XAdN�!Æ ÈED ÉIÀÂÅ®ÉIÁ3Æn¿MÊnËfÁwÆZÄ�Å È ÁUÍ«|�g0X^XNpGXN� kr�{pF*±X^hj[UX^Y0aCp
µ^¶�.<»�6�*²h{]j]{h{mN_MgZp8µC¶N¶�.76f��mNy^W©m+�3pwµC¶N¶�.<�Â�
�Gcrh{g}yncrmovUauXZY�h{g�g�a\Yut-yÂautrYuXCe�mNg���dN]{]jdI��g^�w~�XCyÂa\hjd<[°µN� »`h5g�efX^xNdNauX^e�audMa\cUX	vrYuXCg0X^[<anmIa\hjd<[

do�O�NX^Yu[UX^]{g¨mo[re�gudN_`X©do�Oa\cUXZh{Y��rm<g0h5y©vUY\dNvwXZYuauh{X^g^�rW#XZY\[UX^]8_`Xbaucrd�erg¨moY\X}aucUX^[�h{[<a\Yudfeft-ybX^e
hj[�g0XCyÂa\hjd<[�µN� AUp8~��}��g#�wXZh{[Uk!auY\X^mIa\X^eAhj[±_�d<YuX`efXZa\moh{])h{[±guX^yÂa\hjd<[�µ<� ½-�G*�X�aucUX^[�eUh{g\ybtrg\g
_`dNY\XsmNefxImN[rybXCe��NX^Yu[UX^]�a\dNvUh5yZg�Y\XZ]{XZxImo[>a�a\d�aucrh{g��wd>d<�3p�h{[ryb]{trefh{[Uk±aucUXlvUY\X^guXZ[>a\moauh{dN[°dN�
g0X^xNX^Y\mN]-�®mN_`hj]{hjXCg�do�O�NX^Yu[rXZ]5gzh{[�g0XCyÂa\hjd<[�µ<� ºrpUmo[re�mN[!h{[>auY\dfeftryÂa\hjd<[sa\d`aucUX©X^_`XZY\kNXZ[>aG�rX^]{e
do�K�NXZY\[UX^]8efX^guhjk<[lh{[�g0XCyÂa\hjd<[±µ<�H!f�

�§�JI K-Lw¡��MLONQP

W#XZY\[UXZ]5gimoY\X�aucrX��rm<g0h5y�hj[Uk<YuXCefh{XZ[>aigucrmoY\X^eE�>�EmN]j]3�<XZY\[UXZ]w_`Xbaucrd�ergZ�U�GcUX^�MvUY\dIx>h5efX}m�kNX^[f�
XZYnmo]w��Ynmo_`XZ�idNY\�`aud`Y\XZvUY\X^guXZ[>a�eUmIanmUpUmo[-es_	trg�a¨g\mIa\h{g0���sgudN_`X#_MmIaucrXZ_MmIa\h{y^mo]8ybd<[refhjauh{dN[rg^�
�GcUX^guX©ybd<[refhjauh{dN[rg�k<hjx<X}aucUX^_ m`[�tU_��wXZY�dN�KvrYud<v-X^Y0a\hjXCgGtrg0XZ��tU]Pa\dM�-XCmoY�h{[�_�h{[re!��cUX^[!hja
ybd<_�XCgiaud`tU[reUXZYng�anmo[refh{[Uk�aucrX©hj[>autrh�a\hjd<[!�wXZcrhj[re!�<XZY\[UXZ]P_`Xba\cUdfeUg�mN[res�<XZY\[UXZ]8eUX^guhjk<[8�

R�SUTVS3R WYX[Z]\&^8^�_[ZB`Gacbed�f8dhg$Z�i@jEZ"^8Z�kOf8d�f�l3`�k

=8XZa}trg#efX^[Udoa\X����]m]n |po@qEr�s's�sVrtovur��msguXba#do�Mw�dN�f´�XCyÂa\g¨aud!�wX`mN[rmo]{���ZXCeP��*�X`g0tUvrv-d>g0X
aucrmoa�X^mNync!dN�U´�X^yÂacovxOh5g�mo[!XZ]{XZ_`XZ[>a�dN�Km`g0XZa
y}pf��cUh{ync!_Mm+�Np���d<Y�X&%Umo_`vU]{XNpf�wX#aucUX©guXba�dN�
mo]{]-vwd<g\guhj�U]{X¨h{_Mmok<X^gzh��§d<[UX}�imN[<ang)a\d�mN[rmo]{���ZX�m	g0XZaidN�8hj_MmNkNX^g^p>dNYzaucUX#g0XZaidN�§mo]{]3v-d>guguhj�r]jX
_`dN]{X^ybtr]jXCgOhj[Mm#�Uh{dN]{dNk<h{y^mo]fybd<[<a\X&%�a^�IÕ�[Md<Y\eUXZYKaud�efXCg0h{kN[`eUmoa\m©mo[-mo]{��guh5g�_`XZaucUdfeUg^pIaucrX��rYng�a
¼>tUX^g0auh{dN[laud`�wX�mNeUefY\X^g\guX^elh{gGcUdI�¬audMY\XZvUY\X^guXZ[>aiaucUX�ermIa\m`guXba
mE��dNYG��tUYuaucUX^Y�vUY\dfybX^g\guhj[Uk-�
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1    0.5  0.3
0.5  1    0.6
0.3  0.6  1

K=

X

S

(S)=(aatcgagtcac,atggacgtct,tgcactact)φ
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�� �6k��t� ^l<

�GcUX±xIm<g�a�_MmI´�dNY\hja��«dN�	eUmIanm�mN[rmo]{�fg0h5gs_`XZaucUdfeUg^pGdNtfang0h5efX��NXZY\[UX^]�_`Xba\cUdfeUg^pic-m+xNX±m
[rmoautUYnmo]�mN[rg0�iXZY}a\dla\cUh5g�¼>tUX^g0auh{dN[Dr8�rY\g0a�efXb�-[UXEm!YuX^vUYuXCg0X^[>a\mIa\hjd<[���d<Y©X^mNync�dN�U´�X^yÂaCp§mo[-e
aucrXZ[�Y\XZvUY\X^guXZ[>aGaucUX	g0XZa�do�OdN�f´�XCyÂa\g��>�saucUX	g0XZa¨do�KaucUX^hjY¨YuX^vUYuXCg0X^[>a\mIa\hjd<[rg^�7<UdNY\_Mmo]{]j�<p�aucUh5g
_`X^mN[rg#auc-mIa	m�Y\XZvrYuXCg0X^[<anmIa\hjd<[tsK|Jo§�auwvÌh{g	efXb�r[rX^e���dNY	X^m<ync�vwd<g\guhj�U]{XMdN�U´�X^yÂa oxu y}p
��cUX^YuX�aucrX°YuX^vUY\X^guXZ[>a\moauh{dN[:y^mo[8p���dNY�X&%UmN_�vr]jX<p��-X°mªY\X^mN]���xImo]{tUX^e:xNXCyÂa\dNY�|ov nzy8{-�Âp
m«�r[UhjauXZ�q]{XZ[UkNauc�g�a\Yuh{[Uk�|ov h5g!aucUX^[ÌaucUX�guXba�do�`mo]{]#�r[UhjauXZ�q]{XZ[UkNauc�g�a\Yuh{[Uk>g\�bp�dNY�m«_�d<YuX
ybd<_`vU]jX'% YuX^vUY\X^guXZ[>a\moauh{dN[�a\crmIa°yZmN[ �wXªvUYudfyZX^g\g0XCe ��� mo[Ðmo]{kNdNY\hjaucU_��©�GcUXªeUmIanmÌguXba
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g0t-ync�mNg�]jh{[UX^mNY�eUh{g\ybY\hj_`h{[rmo[>a	mN[rmo]{�fg0h5gs|3(¨m<g�a\hjX!Xba`mo]q�jp)»o¸<¸UµC�©dNY�vrYuh{[rybh{vrmN]iyZdN_`v-d<[UXZ[>a
mo[rmN]j�fguh{g±|®¹ ,i³Y6c�Nd<]j]{hj�wX<p}µC¶?.<º<�Âpih{[<a\d�[Ud<[U]{hj[UXCmoY!_`Xbaucrd�ergZp����²g0h{_`vU]{�²YuX^vU]{m<ybh{[Uk°a\cUX
yb]5mNg\g0h5y!efdoa`vUY\d�eUtryÂaM����m�_`dNY\Xlk<XZ[UX^Y\mN]z�<XZY\[UXZ]qp)g0tryncªmNg	a\cUX]2#motrg\g0h5mo[+:�Ñ <��NX^Yu[rXZ]
|�µ<� ·<�Â��
¨dN[U]{hj[rX^moY\hja���h5g`aucUX^[²dN�fanmoh{[UX^eªmoas[Ud°ybd<_`vUtfa\moauh{dN[rmN]¨ybd>g�aCp�mNgMaucUXAmN]jk<dNY\h�a\cU_
YuX^_Mmoh{[rgiX&%UmNybau]{�`aucUX�g\mo_`XN�U�GcrX}d<v-X^Y\moauh{dN[saucrmoaia\Y\mN[rg0��dNY\_`gGm�]{hj[UXCmoY�mo]{kNd<Yuhjaucr_ hj[>audMm
_`dNY\X�k<XZ[UX^Y\mN]P�NXZY\[UX^]w_`XZaucUdfe!h{g�do�7auX^[�yZmo]{]{X^e�¾N¿ZÀÂÁw¿ZÃ Å��CÉIÄqÅ È Á-�
~fX^ybd<[rePp�a\cUX�ybd<_��Uh{[rmIa\hjd<[ldN��a\cUX©�NX^Yu[rXZ]3auY\h5yn�E��h�a\c��NXZY\[UX^]{gGefXZ�r[UX^e!d<[![rdN[�xNXCyÂaud<Yuh5mo]

eUmIanm�vwXZY\_`h�ang�a\cUX}mNvUvU]{h{y^mIa\hjd<[Edo�8_Mmo[��Myb]5mNg\guh{y�mN]jk<dNY\h�a\cU_Mg�d<[ExNXCyÂaud<Y\g�aud�x�hjYuautrmN]j]{�`mo[��
a���v-X�dN�UeUmIanmUp^m<g8]{dN[Uk�mNg8m��<XZY\[UXZ]>yZmN[©�-X�eUXb�r[UXCeP�+³¨g§mN[©X&%Umo_`vU]{XNp^h�aK�-XCybd<_�XCg8[rmoautUYnmo]Naud
v-X^Y0��d<Yu_Ì¹F,i³�d<[#m�guXba�do�fg0XC¼<trXZ[ryZX^g^pÂaucrmN[U�fg3audGa\cUX�m+xImoh{]5mo�Uh{]jhja��¨dN�>�<XZY\[UXZ]5gw��dNY�g0XC¼<trXZ[ryZX^g
g0t-ync«mNg	a\cUd<guX�efh{g\ybt-guguX^e�hj[²yncrmNvfauX^Y 4/4�dNYMyncrmNvfauX^Y 4/4-p)d<Y�aud�g0XCmoYnync���dNYMg0auY\tryÂa\tUY\Xb�
mNybauh{x>hja��#YuX^]{moauh{dN[rgucUh{vrg�dN[�yncUX^_`h{y^mo]fybd<_�vwdNtr[reUg�trg0h{[Uk}]jXCmNg0aKg\¼>trmoY\X^g�YuX^kNY\X^g\g0h{dN[#��hjaucUd<tfa
ybd<_�vrtfauh{[UklmN[�X&%fvU]{h5ybhja�Y\XZvUY\X^guXZ[>a\moauh{dN[�dN��_�d<]jXCybtU]{X^g}mNg¨xNXCyÂaud<Y\g^pUa\crmo[r��g¨audsaucUX�kNYnmovrc
�NX^Yu[UX^]3vUYuXCg0X^[>auX^elh{[�ync-movfa\XZY$4/4-�
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�wXba��iXZXZ[�vwdNh{[>a\g�mN[re�yb]{dNt-eUg�do�)vwdNh{[>a\g^pr��cUh5ync��zX�moa0a\XZ_`vfa�h{[�kNX^[UXZYnmo]8guXbang y:XZ[-efdI�zXCe
��hjaucªmA�<XZY\[UXZ] � � :�XCyZmN]j]i��Y\dN_ a\cUXZd<YuX^_ µN� »�a\crmIa`aucrX!�<XZY\[UXZ]�y^mo[��wX�X&%fvUY\X^g\g0XCe�m<g�m
efdNa�vUYudfeft-yÂa � |po rto��7� n �osK|Jo§�&r%sK|Jo��®���©h{[�m�efdoa�vrYudfeftryba	guvrmNyZX v:��dNY�gudN_`XM_MmovUvrhj[Uk
s r�y ~�v¨�
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�
s	|po � � ��� � |0µN�{µZ½>�

�GcUh5gsefXZ�r[Uhjauh{dN[²h5gEh{]j]{trg0auYnmIauXCeªhj[%�rkNtUY\X�µN� AU�z³ias�rYng�a!g0h{kNc>a^p�h�a�g0X^XZ_MgM[UXCybX^g\g\moY\�°aud
X&%fvU]{h5ybhjau]{�°ybdN_`vUtUauX!aucUX�h{_MmokNXCgns	|3o q ��mo[re�s	|Jo � ���wXb��d<YuX�ybd<_`vUtfauh{[Uk±aucUh5gMefh5g�anmo[ryZXN�
(�dI�iXZx<XZYCp�a\cUX���d<]j]{dI��h{[Uk:guhj_`vU]{XÏX^¼>trmo]{hja���gucUdI��gAaucrmoa±a\cUXªefh{g0a\mN[rybX�|�µ<�jµ^½>�AyZmo[ �-X
X&%fvUY\X^g\guX^eEh{[!auX^Yu_MgGdo�)efdNa�vUYudfeft-yÂa\gGh{[cvRr
��� s�|po@qZ�

�
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³�vrvU]j��h{[UklaucUX��NX^Yu[UX^]8a\Yuh5yn��hj[Ï|�µN�{µC·<��mN[re�vU]{tUk<kNh{[UkMaucrX	Y\X^gutU]ja}h{[>aud±|0µN�{µZ½���gucUdI��g�a\crmIa
aucrX�efh{g0a\mN[rybX©y^mo[!�-X�yZdN_`vUtfa\X^e!dN[U]{�Eh{[!auXZY\_MgGdo�KaucUX©�<XZY\[UXZ]qp	 |Jo@q rto � � n�� � |po@qErto@q^� � � |po � r�o � � � » � |3o@q�r�o � � � |0µN�{µ^º<�
�GcUX�XZ�wXCyÂa¨dN��a\cUX��<XZY\[UXZ]3a\Yuh5yn�sh5g�XCmNguhj]{�str[refXZYng0aud�dfelh{[�aucrh{g¨X&%Umo_`vU]{X6r-h�a¨h5g�vwd<g\g0h{�U]{X©aud
vwXZYu��dNY\_ d<v-X^Y\moauh{dN[rg©h{_`vU]{h{yZh�a\]j��h{[�aucUXs��X^moautUY\XlguvrmNyZXN�K�GcUh{g�h{g	do��tfa\_`d<g0a	h{_�vwdNYua\mN[rybX
��dNY©�<XZY\[UXZ]5g}auc-mIa�moY\X`X^m<g0��a\d�yZmN]{yZtU]{moauXMefh{YuXCyÂa\]j�<p8�Utfa�yZdNY\YuXCg0vwdN[reAaud�yZdN_`vU]{X&%A��XCmIa\tUYuX
guvrmNyZX^g^p�gutrync�mNgia\cUX 2#mot-guguh{mN[e:�Ñ <��NXZY\[UX^]�|�µN� ·N�b�
=8Xba�trg�[rdI� ybd<[rguh{efX^Y�aucUXÏ��dN]{]{dI��hj[Uk�gu]jh{kNc>a\]j��_`dNY\XªkNX^[UXZYnmo]�vUY\dN�U]{XZ_��Y=8XZa�m n

|Jo q r's�s'sVr�o u �M�wX�m��7%fX^e²�-[Uh�a\X±guXba!do��dN�U´�X^yÂangZpGmo[-e o u y m�kNX^[UXZY\h{y�dN�f´�XCyÂa^�iÕ�glh�a
vwd<g\g0h{�U]{X�a\dMmNg\g0XCgugGcUdI� /uyZ]jd>g0X81©aucrX©dN�f´�XCyÂa o�h{gia\d`aucUX�guXba�do�OdN�U´�X^yÂangcm��
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�Gcrh{g#¼>tUX^g0auh{dN[A_�h{kNc>a#�-X�do�zhj[>auX^YuXCg�a#h{[±efhj�wX^YuX^[>a#yZdN[>auX'%>angZ�O<Ud<Y#X&%Umo_`vU]{XNpwhj[±�Uh{[rmoY\�
yb]5mNg\g0hj�-y^mIauh{dN[§p�dN[UX°d<�rguXZY\xNX^g!a��id%guXba\gAdo�MdN�U´�X^yÂang]m q mN[re m � crm+x�h{[Ukªa��zd%eUh��3XZY\XZ[>avUY\dNvwXZYuauh{X^g^p-mo[-e�dN[rX�h5g}m<g0�<X^e!a\dlvUY\X^eUh{yba¨aucrX�vrYud<v-X^Y0a��!do�zms[UXZ� dN�f´�XCyÂa o)�P³ [rmIa\tUYnmo]
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�GcUh5gzgucUdI��gOa\crmIaiaucrX�efh5g�anmo[ryZX���Y\dN_ o�audCmMyZmo[M�wX#ybdN_`vUtUauX^eEXZ[>auh{YuX^]j�	��Y\dN_ÐaucUX�xImo]{tUX^g
do��a\cUXs�<XZY\[UXZ]5g��wXba��iXZX^[°vrmNhjYng�dN��v-d<hj[>a\g	h{["
�o���� m3pKXZxNX^[�aucUd<tUkNc�h�a�h{g�efXb�-[UX^e«mNg�m
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a��id`guXbangGdo�Kv-d<hj[>a\g
m q mo[re m � r� µ

� m9q�� �
&� � ��� �	��
 � |po rto � � � µ

� m � � �
&� � ��� �	� , � |po rto � � � »

� m9q�� � m � �
&� �	��
 � ��� �	� , � |Jo rto � � �

RGS�� S�� WYX[Z]geZ�i[jEZ"^�Z"kOf�Z�j WYX[Z"`9jEZ
	

�GcUXl�NXZY\[UX^]�auY\h5yn�±h5g	g0auYnmoh{kNc>au��dNY\�imNY\e±��cUXZ[�dN[UXMa\cUh{[U�fg�dN���NXZY\[UX^]{g	mNg�h{[U[UX^Y	vrYudfeftryba\g
|®guXZX�gutU�rguX^ybauh{dN[�µN� »f� A<�bp�mo[reÏh5gEm�ybd<[�xNXZ[rhjX^[<aMk<tUh{eUXZ]{hj[UX�a\d�efX^Yuh{x�hj[Uk��<XZY\[UXZ]�_`Xba\cUdfeUg
��Y\dN_ ]jh{[UXCmoYzmN]jk<dNY\h�a\cU_MgZ��*²cUXZ[ldN[UX¨aucUh{[U�fgzdo�§�<XZY\[UXZ]5g�m<g�Y\XZkNtr]{mNYuh{�^moauh{dN[`dNvwXZYnmIa\dNYng¨|®guXZX
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� � � � �
w � � � � r |�µ<� »�!o�

tU[refX^Y#aucUXEyZdN[rg0auYnmoh{[>a\g � x � � � n ¸rp3��dNY �]n µ�r � � � r)

�
µN�8�GcUXMvrYuh{[rybh{vrmN]�ybdN_`vwdN[UX^[>a\g

moY\X¨a\cUXZ[�Y\X^yZdIxNXZY\X^eE�>��|�µ<� »o½>�Â�
,z]5mNg\guh{y¨]jh{[UX^mNY�mo]{kNXZ�rY\mE|q~fync �d<]j�<dNvf�§XZa�mo]q�jp3µ^¶<¶?.>�)g0crdI��g�a\crmIaiaucrX#gudN]{tfa\hjd<[rg � xKdo�§aucUh5g

vUY\dN�U]{XZ_ moY\X�vUY\X^ybh5guXZ]{�°aucrXAXZh{kNX^[�xNX^ybaud<Y\g�do� � ��Õ�[²dNYnefX^YMaud°Y\X^yZdIxNX^Y`aucUX±vUYudN´�X^ybauh{dN[rg
|�µ<� »UµC��dN[>aud}a\cUX�vUY\hj[-ybh{vrmo]reUhjY\X^ybauh{dN[rg^p+aucUX¨XZh{kNXZ[�x<X^yÂa\dNY	�)xPdo� � ��h�a\cMXZh{kNXZ[�xImo]{tUX���xP_�trg0a
�-XMg\yZmN]jXCe�aud�XZ[-g0tUY\X!µCn � � � x � �On � �x � � x n�� x � � � x ��� � pPdNY � � � x ���Gn�µ���� � x � 4¨�iyZdNtUYng0X
aucUh5g�yZdN[UvUtUa\mIa\hjd<[�h{g�dN[U]{�sxImo]{h5elhj�OaucUX	eUmIanmMmoY\X�ybXZ[>a\XZY\X^e!hj[!a\cUX©��X^moautUY\X�guvrmNyZXN�r�GcUh5g�h5g
[Udoa}m`YuXCg�a\Yuh5yÂa\hjd<[8pUcUdI�iXZx<XZYCpf�-XCyZmot-g0X�mN[��s�NX^Yu[rXZ]8_MmIa\Yuh % � y^mo[��wX©auYnmo[-g���d<Yu_`X^e!h{[>audsm
_MmIauY\h %
	� yZdNY\YuXCg0vwdN[reUhj[Uk�aud�aucrX}h{[U[UX^Y�vUY\d�eUtryÂangGdo�§a\cUX©gumN_`X}vwdNh{[>a\g�mo�7auXZY�yZXZ[>auX^Yuh{[Uk�hj[
aucUX	��X^moautUY\X`g0vrm<ybX<p-trguh{[Uksa\cUX��NXZY\[UX^]§a\Yuh5yn�3�3�GcrX	Y\X^m<efXZY#yZmN[AyncUX^yn��a\crmIa 	� h5g}dN�fanmoh{[UX^e
���	a\cUX���dNY\_�tU]5m�	� n |
�

� 4 ��w§� � |�� � 4 ��w§�bp<��crXZY\X���h{g�aucUX}h5efXZ[>auhja��M_MmIa\Yuh %`mN[re 4 h5g�a\cUX
g0h{[Uk<tU]{mNYG_`moauY\h %l��h�a\c�mN]j]PX^[>auY\hjXCgGX^¼>trmo]3a\d�µN�
�Gcrh{g�YuX^vUYuXCg0X^[>a\mIa\hjd<[	dN�§¹F,i³²d<[U]{�	h{[�xNdN]{xNXCgKaucUX}efh5mokNd<[rmo]{h{�^mIa\hjd<[	dN�3aucUX w � w!_MmIa\Yuh %

do��vrmNhjY\��h5g0XsyZdN_`vrmNYuh5g0d<[rg©��hjauc�a\cUX!]jh{[UX^mNY��<XZY\[UXZ]q�§Õ�a`yZmo[°aucUX^YuXZ��dNY\XE�-X!�NX^Yu[rXZ]{hj�^X^e����
g0h{_`vU]{�!Y\XZvr]{m<ybh{[UkMaucrh{g}_MmIa\Yuh %���h�a\c�aucrX�g\mo_`XYw��Bw�_MmoauY\h %�do��v-moh{Yu��h5g0X	ybdN_`vrmNYuh5gudN[rg
dN�fanmoh{[UX^e���Yud<_ mlefhj�3XZY\XZ[>a}�<XZY\[UXZ]q�3Õ�[�a\crmIa©yZm<g0X<pw]{h{[UX^mNY}¹ ,i³ h5g}v-X^Y0��d<Yu_`X^eAhj_`vU]{h5ybhjau]{�
hj[°aucUX�ybd<YuY\X^guv-d<[refh{[Uk���XCmIautrYuX!g0vrm<ybX<�K�GcUX!Y\X^gutU]�a\hj[rkA_`Xba\cUdfePp)yZmo]{]{X^e«¾<¿bÀÂÁ3¿bÃ ��� � p)h5gW#X^Yu[UX^]8¹F,i³
m!trg0XZ��tU]�a\d�dN]Oaud�X'%�auYnmNyÂa©��XCmIa\tUYuXCg}��Yud<_ m�guXba�dN�zdN�U´�X^yÂang©h{[�m�guvrm<ybX`XZ[reUdI�zXCeA��hjauc°m
�NX^Yu[UX^]�� <rdNYMX'%fmN_`vU]jX<p�¹F,i³ h{[�xNdN]{x�hj[rk�m��<XZY\[UXZ]�efXZ�r[UXCe«d<[²g�a\Yuh{[Uk<gMy^mo[Ï�-X±m±t-g0XZ��tU]
x�h{gutrmo]{h{�^mIa\hjd<[`aud�dN]w��d<YiguXbangzdN�§�Uh{dN]{dNk<h{y^mo]-guX^¼>tUX^[rybXCgZ��Ñi�MvUY\do´�X^ybauh{[Uk�a\cUX#g0XC¼<trXZ[ryZX^gzdN[>aud
aucUX`�-Y\g0a#a��zd�dNY#a\cUY\XZXMvUY\hj[-ybh{vrmo]�yZdN_`v-d<[UXZ[>angZp8d<[UXMyZmN[�d<�rguXZY\xNX	aucUXEg0auY\tryÂa\tUY\X�dN�za\cUX
g0XZa�do�Ov-d<hj[>a\g^pUgutrync�mNgiaucrX©vUYuXCg0X^[rybX}do�)yb]{trg0auX^Y\gGd<Y�dNtfa\]jh{XZYngZpfm<g�g0cUdI��[!h{[l�-kNtUY\X`µN� ºU�

�§��� ��¤�����¢§¡< �� Lw¥f N¢�¡ ���8¥ 	z¦�� L�P

~�tUvUvwd<guX}aucrmoa�aucUX�ermIa\m`guXba m!ybdN[-g0h5g�angGdo�Om�guXZY\h{X^gGdo�KdN�f´�XCyÂang o@qEr � � � rtovu@u>y}p�a\dNk<XbaucrXZY
��h�a\c�mMg0X^Yuh{X^g�do�)]{mN�-X^]{g�� q r � � � r�� u u���mNg\gud�yZh{moauXCel��hjauc�a\cUX�d<�f´�X^yba\g^�w~��}��g¨mNYuX#�NX^Yu[rXZ]
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_`Xba\cUdfeUg}aud!]jXCmoY\[±ms��tU[rybauh{dN[ � rOy�~ ����Yud<_ m3pP��cUh5ync±yZmN[±�wX`trguX^e�a\d�vUYuXCefh5yÂa}aucUX
]5mo�wXZ]Pdo�)mo[��E[rXZ�¬d<�f´�X^yba o u]y%�>� �	|po§�b�
Õ�[�aucUh5g�a\tfaud<Yuh5mo]��zX�dN[U]{�!yZdN[rguh5efXZY¨aucUX�guh{_�vr]jX�yZmNguX���cUX^YuX�X^mNync�d<�f´�X^yba�h5g yb]5mNg\g0hj�rXCe¹)mIa0a\XZY\[

YuXCybdNk<[Uhjauh{dN[ h{[<a\dMdN[UX©dN�Oa��zdEyZ]{m<guguX^g^pfhj[-efh{y^mIa\X^e����Ea\cUX�]5mo�wXZ] � u 
 � µ�r � µ/�o�-�GcUh5g�guhj_`vU]{X�vUY\dN�U]{XZ_�p
yZmN]j]{X^e  Å7Á3ÉIÀÂÔ%ÆbÃ{É+ÍnÍÂÅ ÎzÆnÉIÄqÅ È Á�d<Y Ç ÉIÄqÄ�¿bÀÂÁÌÀu¿nÆ È �NÁrÅ7ÄqÅ È Á�h{[%a\cUX�_`m<yncUh{[UXA]{X^mNYu[Uh{[UkÏybdN_��
_�tr[Uh�a��<p§a\tUY\[rg�d<tfa�a\dA�wXsxNX^Yu��trguXb��tU]ih{[°vUYnmNyÂa\h{yZXN��� %Umo_`vU]{X^g�do��vrmIauauX^Yu[°Y\X^yZdNk<[Uh�a\hjd<[
vUY\dN�U]{XZ_Mg�hj[syZdN_`vUtfanmIa\hjd<[rmo]-�Uhjd<]jd<kN�	hj[ryZ]jt-efX�vrYuXCefh{ybauh{[Uk���cUXZaucUX^Yim�vUYudNauX^hj[Eh5g�guX^yZYuXZauXCe
dNY�[rdoa���Y\dN_�hja\g¨mo_`hj[rdEmNybh5e�g0XC¼>tUXZ[ryZXNpUvrYuXCefh{ybauh{[Uk`��cUXba\cUXZY}m	auh5gugutUX©h5g�cUX^mN]�a\c��E��Y\dN_ m
kNX^[UX©vUY\do�r]{h{[Uk`X&%fv-X^Yuh{_`XZ[>a^p-dNY�vrYuXCefh{ybauh{[UkM��cUXZaucUX^Y¨mMyncUXZ_`h5yZmN]§ybd<_�vwdNtr[re�yZmN[!�rhj[re�m
kNh{xNX^[�anmoY\kNXba©d<Y©[Udoa#��Y\dN_­hja\g�g0auY\trybautUY\XN�PÕ�[�X^m<ync�y^mNguXNpPm�vwd<guh�a\hjx<X�vrYuXCefh{ybauh{dN[�h{g©m<gugudo�
ybh5mIa\X^e���hjauc�a\cUX�]5mo�wXZ] � µ<prmo[-e�mM[UXZk>mIa\hjx<X©vUYuXCefh5yÂauh{dN[���hjauc�a\cUX�]5mo�wXZ] � µN�UÕ�[�d<Y\efX^Y�aud
vwXZYu��dNY\_Ðv-mIa0a\XZY\[EY\X^ybd<kN[Uhjauh{dN[§pNdN[rX¨[UX^X^eUgim�eUmoa\m	g0XZaidN�8dN�f´�XCyÂa\gz��hjaucs��[UdI��[`anmok>gZp�g0t-ync
mNg)m©ermIa\mN�rmNguX�do�3vUY\doa\XZh{[rg)��[UdI��[	aud©�wX¨g0XCybY\Xba\X^e�dNY)[UdNa^p<hj[`dNYnefX^YOaud©]{X^moY\[Mm#vUY\X^efh5yÂa\hjd<[
��tU[rybauh{dN[!auc-mIa¨yZmN[sa\cUXZ[��wX�movUvr]jh{X^elaud`vUY\doa\XZh{[rgG��hjaucUd<tfa¨mo[U[rdoa\moauh{dN[8�
³¨g)trgutrmN]f��h�a\cM�NXZY\[UX^]f_�XZaucUdfeUg^po�iX��-X^kNh{[`��h�a\c`m©eUX^g\ybY\hjvfa\hjd<[	dN�-a\cUX¨mN]jk<dNY\h�a\cU_���cUXZ[

dN�U´�X^yÂangzmNYuX¨xNX^ybaud<Y\g^p�y nwy8{8��Õ�[Maucrh{gGyZm<g0X<pNa\cUX©~����­auY\hjXCg�a\d	guXZvrmNY\moauX�a\cUX¨a��id	yZ]{m<guguX^g
do�iv-d<hj[>ang#trg0h{[Uk�m!]jh{[UXCmoY}��tU[rybauh{dN[�do�zaucUX`��d<Yu_ �	|Jo§��n � � o ��� pP��hjauc�� u y8{�mo[-e
� u}yi�K~ftrync�m`��tU[rybauh{dN[�m<guguhjk<[rg�m`]5mo�wXZ] � µ#a\dMaucrX�v-d<hj[>angco�u y¬��h�a\c ��|po§�?�²¸rp-mo[-e
ml]{mN�-X^]

�
µ�audlaucUX`vwdNh{[>a\g)o�u-yÌ��h�a\c ��|Jo§� ;Ì¸r�P�GcUX	vrYud<�U]jX^_ h{g�a\cUXZY\Xb��d<YuX�aud!]jXCmoY\[

gutrync!m	��tU[-yÂauh{dN[�����Yud<_�m`eUmIanm`g0XZa�do��d<�rguXZY\x+moauh{dN[rg m3�
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�?4\"%$.$&�5$&-i��'e)&73"B).$10?�J'��2'3HX-."%)=K6��73�2I17M�2-�� � �2'V)&73�2-�I=0?-."

<rdNY�m�yZmN[refh5eUmIa\X���tU[ryÂa\hjd<[ �	|po§��n � � o ��� p8d<[UXMyZmN[�yncUXCyn����dNY©XCmNync�dN�rguXZY\xImIa\hjd<[
|Jo x r�� x �G��cUXZaucUX^Y¨hja¨h{g�ybd<YuY\X^ybau]{�syb]5mNg\g0hj�rXCel��� �Kpfaucrmoa¨h5gZp-��cUXba\cUXZY � x �	|po x � �²¸Md<Y�[UdoaC�
³ [rmoautUYnmo]KybY\h�a\XZY\hjd<[�audsyncrd>d>g0X �A_`h{kNc>a��wX�a\ds_`h{[Uhj_`h{�ZX�aucUX�[�tU_��wXZY�do��yb]5mNg\guh��-y^mIa\hjd<[
XZY\Yud<Y\g}d<[ mO6§aucUXM[�tU_	�-X^Y�do�Ghj[-efh{yZX^g5
�u � µ?r�w �zg0t-ync±a\crmIa ��x(�	|Jovx�� � ¸r�§�GcUh5g©kNX^[UXZYnmo]
vUY\hj[ryZhjvr]jX<pryZmN]j]{X^e�¿ZÒ Ç Å7ÀÂÅ®Æ\ÉoÃ�ÀÂÅ5Íu¾sÒ�Å7ÁrÅ7Ò�Å��^ÉoÄ�Å È Árp�h5g�h{]j]{trg0auYnmIa\X^e!hj[!�rk<tUY\X�µ<�H!f�r�GcUh5g�yZmN[8p��_�vrhjY\h{y^mo]PY\h{gu�

_`h{[Uhj_`h{�^moauh{dN[ ��dNY�X&%Umo_`vU]{XNpw�-X�mNy^ybdN_`vU]{h5g0cUXCe�trguhj[rkMaucUX�]{hj[UXCmoY�v-X^Y\yZXZvfa\Yud<[8�-³�g�gucUdI��[�h{[��rk<tUYuXsµN� .Up
cUdI�iXZxNX^Y^p<aucrh{gGtrgutrmN]j]{�Eefd�X^gG[UdNa�efXb�r[rX#m�tU[rh{¼>tUX©gudN]{tfauh{dN[8pfX^xNX^[s��cUX^[!hja�h{gGvwd<g\guhj�U]{X}aud
v-X^Y0��XCyÂa\]j�sguXZv-moYnmIauX}a\cUX©v-d<hj[>angZ�
~f����gGmoY\X¨tr[Uh{¼>tUX#h{[Ea\crmIaiaucUX^�M��dfybtrgi_`dNY\X¨d<[Ea\cUX©ybdN[U�-efXZ[-ybX}do�8a\cUX}yZ]{m<guguhj�-yZmoauh{dN[rg

aucrmN[EdN[saucUX}[�tU_��wXZYido�8_`h5guyZ]{m<guguhj�-yZmoauh{dN[rg^�<�GcUh5giXZ_`vUcrm<g0h5gig�a\XZ_Mgz��Yud<_Ðk<XZ[UX^Y\mN]rY\X^gutU]ja\g
dN[�]{X^mNYu[Uh{[Uk`a\cUXZd<Yu�<prefXZx<XZ]{dNvwX^e�h{[�vrmNY0a\h{yZtU]{mNY����l��mNvU[Uh{�!mN[re ,zcUX^Yux<dN[UX^[U��h{g�guh{[rybX©a\cUX
]{moauX!µ^¶<ºN¸Ng	|���mNvU[Uh{�Amo[reh,zcUXZY\xNd<[UXZ[r�>h5g^p�µC¶Nº?.rp§µC¶�!�µ<p�µC¶�!I½>�Â�V4�[UX��im+�!aud!��d<Yu_Mmo]{h{�ZX�hja
��h�a\cA]{hj[rX^moY#yb]5mNg\guh��rX^Y\g�h5g�gucUdI��[Ah{[��-kNtUY\Xsµ<� ¶r�w�GcUX�]{hj[UXCmoY���tU[rybauh{dN[ ��|3o§�
n � � o � �
efXb�-[UX^g�a��idªcrmo]j�7��g0vrm<ybXCg�do�`v-d<hj[>a\gAyb]5mNg\g0hj�rX^eÌvwd<guh�a\hjx<XZ]{�¬mo[-e:[rXZk<moauh{xNX^]j�%��hjauc�]5moY\kNX
ybd<[f�-efX^[rybX<p�[rmo_`X^]j�¬aucUX°guXbang � � n 
'otr �	|3o§�,�:µ/��mN[re � � n 
�o r���|po§�3� �

µ/�o�
�GcUX�efh5g0a\mo[-ybX��wXba��iXZX^[�aucUXCg0X�a��zdMcrmN]��7��guvrmNyZX^g^pryZmN]j]{X^e!a\cUXsÒMÉIÀ#�NÅ7Árpwh5g�X&%Um<yÂau]{�!X^¼>trmo]§aud
» � � � � � ���#Õ��Pv-d>guguhj�r]jX<pIdN[UX�_`h{kNc>a)YuXC¼<trhjY\X�mo]{]Uv-d<hj[>ang)hj[�a\cUXGauYnmoh{[Uh{[Uk©g0XZaMm�a\d©�-X�yZdNY\YuXCyÂau]{���mNYuk<hj[
yb]5mNg\g0hj�rXCe���hjauc`g�a\Yud<[Uk}yZdN[f�wefXZ[ryZXG�>�	m¨]{hj[rX^moYK��tU[-yÂauh{dN[��E��h�a\c	]5moY\kNXCg�aOv-d>guguh{�U]jXi_MmoY\kNh{[8�
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yf(x)
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Õ��rm�vwdNh{[>ai|Jo r �U�8h5g§yZdNY\YuXCyÂau]{�#yb]5mNg\g0hj�rX^e#��� ����hjauc�]5moY\kNX�yZdN[f�wefXZ[ryZXNpZaucUX^[
*
|A�Gr�o r��U� n¬¸U�

Õ���aucUh5g8h5gP[UdNa8aucUXzyZmNguXNpbaucUX^[
*
|A�Grto r �U�whj[ryZYuXCmNguX^gP��hjauc#a\cUX�efh5g0a\mo[-ybXO��Y\dN_ o�a\d�aucUXzybdNY\Y\X^yÂa

crmo]j�7��g0vrm<ybX}do�O]{mNYuk<X}yZdN[f�wefXZ[ryZXN�
~f����g±ybdN_	�Uh{[UX�aucrX°YuXC¼>tUhjY\XZ_`X^[<ang�do�E]5moY\kNX�_MmoY\kNh{[ |�hq� XN�{p�gu_`mN]j] � � � ��� �bp}mN[reÌ��XZ�

_`h{g\yb]5mNg\g0hj�-y^mIauh{dN[-gMdNY!yb]5mNg\g0hj�-yZmoauh{dN[rgs��h�a\c%]{h�auau]{X�yZdN[f�-eUXZ[ryZXAdN[%aucUXAauYnmoh{[Uhj[rk«guXba^pi���
g0d<]jx�h{[Uk	aucUX©vUY\dN�r]jX^_

moY\kN_`h{[
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 ��� ' ��� � ��� µ» ��� � ��� � ��� u

&
x('@q *

|A�Grtovx�r���xq�&r |�µ<� »N¶<�

��cUXZY\X � h5g©msv-moYnmo_`Xba\XZY}aucrmoa�ybdN[>a\Yud<]{g�aucrX	a\Y\m<efXZdN�°�-XZa��zX^XZ[±aucUX�a��id�YuXC¼<trhjY\XZ_`XZ[>angZ�
=§mNYuk<XZY�xImo]{tUXCg�do� � _�h{kNc>a�]jXCmNe�aud±]jh{[UXCmoY	��tU[ryÂa\hjd<[rg	��h�a\c«gu_`mN]j]{XZY	_MmoY\kNh{[��Utfa	_`d<YuX
X&%Umo_`vU]{X^g�ybdNY\Y\X^yÂa\]j��yb]5mNg\g0hj�rXCe`��h�a\cEg�a\Yud<[Uk�ybd<[f�-efX^[rybX�|�aucUX}yncUdNh5ybX¨do�3aucUh5gzvrmoYnmo_`Xba\XZY�h5g
efh5guyZtrguguX^elh{[�gutU�rguX^ybauh{dN[�µN� ·f� A<�b�
~�a\mIa\X^e�mNg©|0µN� »o¶>�Âp�aucrX©YuXCmNefX^Yi_`h{kNc>a�dN�-g0X^Yux<X¨a\crmIaGaucrh{g�vrYud<�U]jX^_�h5gGxNX^Yu�syZ]jd>g0X}a\d	a\cUX

_`hj[Uh{_`hj�CmIa\hjd<[�do��m`��tU[rybauh{dN[rmN]§d<[�m$:�W�(�~�g\mIa\h{g0����hj[UkEaucUX�c���vwdoaucrX^guh{g¨do�OaucUX^dNY\XZ_ µN� ½rp
��h�a\c°a\cUX�g0]{hjk<c>a`efhj�3XZY\XZ[ryZXsa\crmIa`�zX�ybd<[rguh{efX^Y	crXZY\X!m��`[rXs��tU[-yÂauh{dN[-g��KpOmN[re°[rdoa`dN[U]{�
]jh{[UXCmoYz��tU[ryÂa\hjd<[rgido�8a\cUX}��dNY\_­|�µ<�H!N�Â�>Õ�aia\tUY\[rgidNtfaiaucrmoaza\cUX#YuX^vUY\X^guXZ[>auX^Y�aucrXZdNY\XZ_ y^mo[s�wX
mNeUmNvfauXCe�aud	aucUh5giyZmNguX�|�g0X^XNp>XN� kr�{pNa\cUXZd<YuX^_Ð½-� A�hj[�~fync �dN]{�Nd<vf�8mo[rel~�_`dN]5mUpf»o¸N¸>»N�bpNmo[resmo[��
� gudN]{tfauh{dN[sdo�z|0µN� »o¶<��crm<gzmN[sX&%fvrmN[rguhjd<[smNgim�]{hj[rX^moY�yZdN_��rhj[rmoauh{dN[EdN� o@q�r � � � rtovu3��=§Xba�trg
[UdI�%efh{YuXCyÂa\]j�MefX^_�d<[rg0auYnmIauX¨aucUh5givUY\dNvwXZYua���mN[reMcUh{kNcU]{h{kNc>aGguXZx<XZYnmo]-hj[>auX^YuXCg�a\hj[rk�vUY\dNvwXZYuauh{X^g
do��aucUX�gudN]{tfauh{dN[!do��|�µ<� »N¶<�b�
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aucrX±ybd<[rg0auYnmoh{[<a � x �
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� ��x0prmN[re�
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�®mNyba	Y\XZ_Mmoh{[rg�ync-mo]{]jX^[UkNh{[Uk�a\d±movrvU]j�°~��}��g	hj[Ïm���tU]{]j�°mNtfaud<_`moauh5yE_Mmo[r[UXZYC�21�tUXCg�a\hjd<[rg
YuX^k<mNY\efh{[Uk#a\cUX}yncrdNh5ybX�dN�§�NX^Yu[UX^]�p<do�§v-moYnmo_`Xba\XZYngZpodN��eUmoa\m�Y\XZvrYuXCg0X^[<anmIa\hjd<[8podNYido�§eUh��3XZY\XZ[>a
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dN�f´�XCyÂang�h{[<a\d�a��id�yb]5mNg\guX^g^po�UtfaG_Mmo[��	Y\X^mN]����idNY\]{e�movUvr]jh5yZmoauh{dN[rgzefX^mN]-��hjaucE_`d<YuX�a\crmo[Ea��zd
yb]5mNg\g0XCgZ�K�GcUh5g	h5g^p���d<Y	X'%Umo_`vU]{XNp�aucUX�yZm<g0Xl��cUXZ[«dN[UXl�imN[<ang�a\d�m<guguh{kN[°mA��tU[ryÂa\hjd<[�d<Y�m
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X&%fvwXZY\hj_`X^[<angZ�V4�[UX©�Gm+�Eaudstrg0X�~�����g�h{[�aucUh5g�yZdN[>auX'%�a¨h{g�audsmNvUvU]{�!mN[�hj_`vU]{XZ_`X^[<anmIa\hjd<[
auc-mIa©g0vwX^yZh��-y^mo]{]j��gudN]{xNXCg¨_	tU]�a\h{yZ]{m<gug�vUY\dN�U]{XZ_Mg�|®guXZX<pwX<� k-�jp3yncrmNvfauX^Y 4/4��b�v(�dI�iXZxNX^Y^praucUXCg0X
h{_�vr]jX^_�X^[>a\mIa\hjd<[rgGY\XZ_Mmoh{[lYnmoY\X#mo[re�yZmN[U[UdNaGc-mo[ref]{X#_`dNY\X�a\crmo[�m	��XZ��yb]5mNg\guX^g^�
�GcUXA_`d<g0as��h5efXZ]{�ªtrguX^e²_`Xba\cUdfeª��dNYl_�tU]jauh5yb]5mNg\gEvrYud<�U]jX^_MgEh{[>x<dN]{xNXCgMYuXZ��dNY\_�tU]5mIa\hj[rk

aucrXZ_ m<g�m�[�tU_	�-X^Y�dN���Uh{[rmNYu�°yZ]{m<guguh��wyZmIa\hjd<[�vUY\dN�r]jX^_`g^p)mo[reÏgudN]{x>h{[UkAaucUXCg0X�vUY\dN�U]{XZ_Mg
��hjauc��rhj[rmNYu��~��}��g^�+�GcrX�Y\X^gutU]�a\hj[rk}~��}��gK_�trg0a�a\cUXZ[	�-XGybd<_��Uh{[UXCe#aud���dNY\_�m�_�tr]�a\h{yZ]{m<gug
vUY\X^efh5yÂa\hjd<[Mmo]{kNdNY\hjaucU_��o�GcUX�_`d<g0a�ybd<_`_�d<[`�im+�©a\d©v-X^Y0��d<Yu_ aucUh5g�guvU]{h�a�mN[re`ybdN_	�Uh{[rmIa\hjd<[
h5gMyZmo]{]{X^e�a\cUX��GÁw¿ �0É �>ÉIÅ7ÁUÍÂÄ �0ÉIÃ7Ã#guyncrXZ_`XN�OÕ�asybd<[rguh{g0a\g�h{[��rYng0a��-[refh{[Uk�m±efh5g\ybY\hj_`h{[rmIa\hjd<[4�[UXb��mok>moh{[rg�au��mN]j]
�wXba��iXZXZ[!X^m<ync!yZ]{m<gugGmN[re�mo]{]3aucUX©dNaucUX^Y\g^p>auc�trgGa\Y\mN[rg���d<Yu_`h{[Uk`m	vrYud<�U]jX^_ ��hjauc ' yZ]{m<guguX^g
h{[<a\d ' �Uh{[rmoY\�svrYud<�U]jX^_MgZ�w�GcUX�g\ybdNY\X^g�dNtfa\vUtfa����!X^m<ync�~f��� mNYuX#a\cUXZ[AyZdN_	�Uhj[rX^e����!m
ÒMÉ 
�ÀÂËfÃj¿�r<mN[MdN�f´�XCyÂa�h5g�m<guguhjk<[UX^e	a\d©aucUX�yb]5mNg\g�ybd<YuY\X^guv-d<[refh{[Uk}aud©a\cUX}~f��� auc-mIa�d<tfauvUtUa\g
aucrX�]{mNYuk<X^g0a�guyZdNY\XN�N³�g�mo[MX'%fmN_`vU]jX<po]{Xba�trgzybd<[rg0h5efX^Y�m#aucUY\XZXZ��yZ]{m<gug)yZ]{m<guguhj�-yZmoauh{dN[�vUYud<�U]{XZ_
��hjauc!aucUX#��d<]j]{dI��h{[Uk�a\Y\mNhj[rhj[UkMguXba�]5mo�wXZ]5g?r
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�GcUY\XZX	~f����g}moY\X©auYnmoh{[UXCe�dN[�a\cUX�a\cUYuX^X	yZ]{m<gug¨]{mN�-X^]{g¨YuXCg0vwX^ybauh{xNXZ]{�N��*²cUXZ[�mo[�tU[r�>[rdI��[
g\mo_`vU]{X�h5g�yb]5mNg\g0hj�rXCePp>aucUX#dNtUauvUtfangGdo�K~f����g�mNYuX#ybd<_�v-moY\X^eEmN[reEa\cUX©gumN_`vU]jX}h5g�mNg\g0h{kN[UXCe
aud�a\cUX�yb]5mNg\gG��h�a\c!aucUX©]5moY\kNXCg�aGdNtfa\vUtfaC�
*±X©ybd<[ryb]{trefX}a\cUh{g�gutU�rguX^ybauh{dN[!���E[Udoa\hj[rk�a\crmIa¨guXZx<XZYnmo]wdoaucrXZYG_`Xbaucrd�ergG��dNYG_�tr]�a\h{yZ]{m<gug

vUY\dN�U]{XZ_MgGcrm+x<X��wXZX^[�vUYud<v-d>g0XCeP�
Õ�[ Ç ÉoÅ7À �)Å5Íb¿`ÆZÃjÉ+ÍnÍÂÅ ÎzÆnÉoÄ�Å È Árprd<[UX#yb]5mNg\g0hj�rXZYGh5gG]jXCmoY\[UX^eE��dNYGX^m<yncsvwd<g\g0h{�U]{X#vrmoh{YGdo�KyZ]{m<guguX^g

|®guXZX�<rYuh{X^ef_MmN[8p8µ^¶<¶Nº96�~fyncr_�h5e�a�mN[re>2}h{guc8p8µC¶N¶Nº96fW#YuX 
NXZ]qp3µ^¶<¶N¶<�b�
Õ�[:¿ZÀÂÀ È À��0Æ È ÀÂÀu¿nÆbÄqÅ7Á�� È ËfÄ Ç ËfÄ�Æ È �N¿bÍnpOm�guXba�do��yb]5mNg\g0hj�rX^Y\g©h5g�auYnmoh{[UX^ePp�X^m<ync�dN[UXsgudN]{x�hj[rk

aucrX«anmNgu� do��g0X^vrmoYnmIa\hj[rk%aucrX²tU[Uh{dN[Ðdo�!yZXZYua\mNhj[Ðyb]5mNg\g0XCgA��Y\dN_ a\cUX%ybd<_`vU]jX^_`XZ[>a^��Ñi�
yb]{XZx<XZY\]j��yncUd�d>g0h{[UkEa\cUXEyb]5mNg\guX^g^pra\cUX`dNtfa\vUtfa\g#dN�iguXZx<XZYnmo]Og0trync�yb]5mNg\g0hj�rX^Y\g}ybdfefX�aucrX`yZ]{m<gug
_`XZ_	�-X^Y\gucUh{vldN�Om�kNh{xNX^[sa\X^g0a�v-d<hj[>a�YnmIaucrXZY�Y\dN�Utrg0au]{�A|�³�]{]j�iXZh{[�Xba¨mo]q�{pr»o¸N¸<¸<�
��ËfÃ ÄqÅ®ÆbÃjÉIÍnÍ È! #" ¿nÆZÄ�Å D ¿�ÊnËfÁ3ÆbÄqÅ È ÁrÍ!yZmNvfautrYuX�mA_	tU]jauh5yb]5mNg\g�vUY\dN�r]jX^_ �>�°eUXb�r[Uh{[Uk�mo[«dN�f�

´�X^ybauh{xNX©��tr[ryÂa\hjd<[�aucrmoa�g0h{_�tr]�anmo[UX^dNtrgu]j�sauYnmoh{[rg�mN]j]§aucUX�yZ]{m<guguhj�rXZYngGhj[�x<dN]{xNX^e�|p*±XCg�a\dN[�mo[-e
*�mIau��h{[rg^pKµC¶N¶<¶<�Â��*²cUh{]jX�aucrh{g}_Mm+���-X	aucUX`_`d<g0a�X^]jX^k<mN[<a#movUvrYud>mNync8p-h�a#auX^[reUg�aud!�wX�a\d>d
X&%fvwXZ[rguh{xNX}aud�auYnmoh{[�mo]{]§yb]5mNg\g0hj�rX^Y\gGguhj_	tU]�anmo[UX^dNtrgu]{�Npfhj��a\cUX©vUY\dN�U]{XZ_�guh{�ZX#h{gG]5moY\kNX<�
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*²cUX^[�a\cUX�eUmIanm±guXbaMh5gMm±guXbaMdN��xNXCyÂa\dNYngZpKh�aEh5g�do�7a\XZ[ªXb�3X^ybauh{xNX!aud�]jh{[UXCmoY\]j�°g\yZmN]jX!X^m<ync
mIauauY\hj�rtfauX�a\d��ZX^Yud�_�XCmo[EmN[re`tU[UhjazxImoY\h5mo[ryZXNpNmN[re�aucUX^[smovrvU]j�	aucrX)2#mot-guguh{mN[5:�Ñ <±�<XZY\[UXZ]
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dNY�vwdN]{��[UdN_`h5mo]P�NX^Yu[rXZ]�|p(�g0t�XZa¨mo]q�jp-»N¸N¸�A<�Â�f�GcUX©_MmNhj[�mNeUx+mN[>a\mok<X�dN��a\cUh5g�[UdNY\_Mmo]{hj�CmIa\hjd<[
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aucrh{gMh5g`����X^hjk<XZ[refXCybd<_�vwd<guhjauh{dN[�dN��a\cUX�guhj_`h{]{mNYuhja��°_MmIa\Yuh %:|���crh{yncªh5gMg0tUvrv-d>g0XCe�a\d��-X
gu�>_`_`Xba\Yuh5y^�bpNmo[-e`YuX^_�dIxImN]fdo�P[UXZk>mIa\hjx<XiX^hjk<XZ[�xImo]{tUX^g¨|32}YnmoXZvwXZ]rXbazmN]��{prµC¶N¶N¶<m76E:�dNaucMXbaimo]q�jp
»o¸<¸?A>�Â��:�X^yZXZ[>au]{�$:�dNauc!Xba¨mN]��8|q»o¸N¸�A<��v-d<hj[>a\X^e!dNtfaGa\crmIaGaucrh{g�_`XZaucUdfe!vUY\X^guXZY\xNX^giyb]{trg0auX^Y\g:�XZ_`dIxImo]3do�

[UXZk>mIauh{xNX
XZh{kNXZ[�xImo]{tUXCg

h{[`ermIa\mrpNmo[-eMg0cUdI�iX^e	vUY\dN_`h5g0h{[Uk#X&%fvwXZY\hj_`XZ[>anmo]UY\X^gutU]ja\g)h{[Eyb]5mNg\g0hj����hj[rk}vrYudNauXZh{[Mg0XC¼>tUXZ[ryZX^g
�rm<g0XCesd<[sa\cUXY<f³�~f�K³�g\ybdNY\X^g^�
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�GcUh5g©g0cUd<Y0a©h{[>auY\d�eUtryÂa\dNY\��audNtrY©do�Gv-d>g0hjauh{xNXMefXZ�r[UhjauXM�NX^Yu[rXZ]5g}mN[re��NX^Yu[UX^]O_�XZaucUdfeUg�dN[U]{�
ybd<[<anmoh{[rg©m�xNX^Yu�A�UYuh{Xb��mN[re�vrmoYuauh5mo]�gutU_`_MmoY\�Ado��m!�rX^]{e�a\crmIa�c-mNg�m�]{dN[Uk�cUh5g0audNY\�Np§�Utfa
�im<g#dN[U]{�AY\X^yZXZ[>au]{�Ah{[�xNXCg�a\hjk>mIauXCeAh{[°efX^vfauc�h{[�aucUXsyZdN[>auX'%�a�do��XZ_`vUh{Yuh5yZmN])hj[U��XZY\XZ[ryZXsmo[re
_MmNyncUh{[UX�]{X^mNYu[Uh{[Uk-�>³�g�cUh{kNcr]jh{kNc>auXCeM����aucUX}efh��3XZY\XZ[>a�yncrmovUauXZYng�dN�PaucUh5gi�-d�d<�wp<aucrh{g��rXZ]5eEh5g
xNX^Yu�Em<yÂauh{xNX#[UdI�GmNerm+��g^p>��h�a\c!vrYud<_�h5guhj[UkMmNvUvU]{h{y^mIauh{dN[-gzh{[�ybd<_�vrtfa\moauh{dN[rmN]P�Uhjd<]jd<kN�<�
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���G³�h{�ZX^Yu_Mmo[§p ���iÑiY\m+x<XZY\_`mN[8p�mo[-e =�� :�dN�^dN[Ud�XZYC���GcUXZd<YuXZauh5yZmN]���dNtr[reUmIa\hjd<[rgEdN�#aucUX
v-dNauXZ[>a\h{mN]���tU[rybauh{dN[ _`XZaucUdfe�h{[ vrmoa0auX^Yu[ YuXCybdNk<[Uhjauh{dN[�]jXCmoY\[Uh{[Ukr� � ËfÄ È ÒMÉIÄqÅ È ÁÐÉoÁ+��¨¿ZÒ È Ä�¿ � È ÁrÄqÀ È Ã�p-»N·#r .>»fµ���.?A"!�prµC¶NºN½r�

~3�K³��ImocUd-��³ �NX^Yu[rXZ]�_`Xba\cUdfe���dNY�yZmN[UdN[Uh5yZmN]�ybd<YuY\XZ]5mIa\hjd<[�mN[rmo]{�fg0h5g^�lÕ�[ �iÀ È Æn¿n¿��IÅ7Á��oÍ È Ê
Ä7Ór¿��
	�	�	�
 È Àu¾IÍ0Ó È\Ç�È Á��ÂÁ^Ê È ÀÂÒ`ÉoÄ�Å È Á � ��É+ÍZ¿����ÂÁ%�IËrÆZÄ�Å È Á �3ÆZÅ®¿bÁ3Æ\¿bÍ���� ��� ���
	�	�	�� �)µE!��wµ8.
�NtU]{�l»N¸N¸N¸rp�Õ��Zt8p9�>mov-mo[8p�vrmNkNX^g#µ+» A��wµC»?.Up�»o¸N¸rµN���� =���³�]{]j�iXZh{[8pM:©� �¨��~fyncrmovrhjY\XNp)mo[-e ���z~�h{[UkNX^Y^�+:�X^eft-ybh{[Uk�_�tU]jauh5yb]5mNg\g	aud��Uh{[rmoY\�ErOm
tU[Uhj���>h{[UkMmovrvUYud>mNyncM��d<YG_`mNYuk<hj[!yb]5mNg\g0hj�rX^Y\g^��� È ËfÀÂÁ3ÉIÃ È Ê �AÉ<Æ\ÓfÅ7Áw¿ � ¿nÉoÀÂÁrÅ7Á����¨¿bÍZ¿\ÉoÀuÆnÓ�p
µ6r{µNµ�A��wµ^½rµNp�»o¸<¸N¸U�


��#³�Y\dN[-g0�CmI´�[8� �GcUX^dNY\�¬do�EY\XZvrYudfeftryZhj[rk²�NXZY\[UX^]{g^� �fÀ\ÉIÁUÍZÉ<ÆbÄqÅ È ÁrÍ È Ê�Ä�ÓU¿ � Ò`¿ZÀÂÅ®ÆnÉIÁ
��ÉoÄ7Ór¿bÒMÉIÄqÅ®ÆnÉIÃ � È ÆbÅ®¿ZÄqÔIprº?.Gr A�A�!���½<¸N½rpUµC¶<·o¸r�

W`�I¹O�oÑiXZ[U[UXZa0aC��,zdN_��rhj[Uh{[Uk#g0trvUv-d<Y0a)x<X^yÂa\dNYOmo[re	_MmIa\cUXZ_MmIa\h{y^mo]�vUY\dNk<Y\mN_�_`h{[Uk�_`Xba\cUdfeUg
��dNY§h{[reft-yÂauh{dN[§�NÕ�[�Ñ}�I~fync �dN]{�Nd<vf��p8,����r� ,��+ÑztrYuk<X^g^pZmo[re�³����r�+~�_`dN]5mUpZXCefhjaudNYng^p � � D ÉIÁwÆn¿bÍ
Å7Á ��¿ZÀÂÁw¿ZÃ �A¿bÄ�Ó È �+Í�� ��� � ¿nÉIÀÂÁ-Å7Á��NpPvrmok<X^g)AN¸"!��"A>»oºrpG,imo_	�UYuh5efk<XNpP��³�p8��Õ�� ¹�Y\X^g\gZp
µ^¶N¶<¶U�

,��PÑiXZY\krpV�r�P¹O�V:©�@,zcUY\h5g�a\XZ[rguXZ[8pPmN[reA¹O�V:�XCguguXZ]q� ��ÉoÀÂÒ È ÁrÅ®Æ � ÁwÉIÃ�Ô+ÍnÅ5Í È Á �3¿ZÒ	Å �NÀ È Ë Ç Í� �wÓr¿ È ÀÂÔ È Ê � È ÍÂÅ7ÄqÅ D ¿�!	¿�Î�Á-Å7Ä�¿`ÉIÁ%� �¨¿ZÃjÉIÄ�¿�� � ËfÁ3ÆbÄqÅ È ÁrÍn� 
�X^� ��dNY\�wpP~�vUY\h{[UkNX^Y¨�)XZY\]5mokrp
µ^¶?.N½r�

Ñ}� �¨�¨Ñid<guXZYCp�ÕÂ����� 2}tU�Nd<[8p¨mN[re�������movU[Uh{�3� ³ auYnmoh{[Uh{[Uk%mo]{kNd<YuhjaucU_ ��dNYAd<vfauh{_Mmo]
_`mNYuk<hj[�yZ]{m<guguh��-XZYngZ�zÕ�[}|��G(¨mNtrgugu]{XZYCpUX^efhjaud<Y^p �iÀ È Æn¿\¿��oÅ7Á��oÍ È Ê�Ä7Ór¿ � Å ÊnÄ�Ó � ÁrÁrËrÉoÃ � � �

 È Àu¾+ÍuÓ ÈnÇ�È Á � È Ò Ç ËfÄ�ÉoÄ�Å È ÁwÉIÃ � ¿nÉIÀÂÁ-Å7Á�� �3ÓU¿ È ÀÂÔIpfv-mokNXCg�µ^½N½��3µC·<»fpo¹�hja0ang0�rtUYuk<c8p�³
,i�
¹�Y\X^g\gZp3µ^¶<¶<»U�

4	� ,zcrmovwXZ]{]{XNp#���©��mNvU[Uh{�wp 4	�©ÑidNtrg\¼>tUXbaCp©mo[reÐ~3����tU��cUX^Y®´�X^XN� ,zcUd�d<guh{[Uk¬_	tU]�a\hjvr]jX
vrmoYnmo_`Xba\XZYng8��d<Y�g0trvUv-d<Y0a)x<X^yÂa\dNYO_MmNyncUh{[UXCgZ� �AÉ<Æ\ÓfÅ7Áw¿ � ¿\ÉoÀÂÁrÅ7Á
�opI½>ºr|�µ+�=r{µ�Arµ��wµ+·o¶rp^»o¸<¸<»f�

:©�\|�tUYu�rhj[8p8~3� ��eref�NpP³��PW#Y\dNk<c8p-mN[re 2��P��hja\yncUh5g0d<[8� ��Å È Ã È �NÅ®ÆnÉIÃ �P¿#"bËr¿ZÁwÆn¿ � ÁwÉoÃ Ô+ÍÂÅ5Í���iÀ È0 É  Å7Ã Å5ÍÂÄqÅ®Æ � È �N¿ZÃ Í È Ê �iÀ È Ä�¿ZÅ7ÁUÍ�ÉIÁ+��$©ËrÆZÃj¿ZÅ®Æ � ÆbÅ1�IÍÂ� ,imN_��UY\h5efkNX<p ��W`p�,imo_	�UYuh5efk<X��[Uh{xNX^Y\guh�a��E¹�YuXCgug^pPµ^¶<¶?.r�
�-�G(��v<UY\hjXCef_Mmo[8�©³�[rdoaucrXZY#movUvUY\d<m<ync�aud!v-d<]j�fyncUdNaud<_�d<trg¨yZ]{m<guguhj�-yZmoauh{dN[8�#�§XCyncU[Uh5yZmN]�Y\Xb�
v-d<Y0aCp3|�XZvrmNY0a\_`XZ[>azdN��~>a\moauh5g�a\h{y^gzmN[reE~>a\mN[f��dNYne =§hj[UXCmoYi³¨yZyZXZ]{XZYnmIa\dNYF,zX^[<a\XZYCp�~�a\mo[U��dNYne��[Uh{xNX^Y\guh�a��<pr~>a\mN[f��dNYnePp�,i³�p8µ^¶<¶NºU�

�#� ���#�G<UY\hjX 
Emo[re]:���<i�G(�moY\Yuh5gudN[8� =8h{[UX^mNY�vUY\dNk<Y\mN_�_`h{[UkMg0trvUv-d<Y0a}xNXCyÂaud<Y�_MmNyncUh{[UXCgG��dNY
vrmIauauXZY\[�yb]5mNg\g0hj�-yZmoauh{dN[!mo[relYuX^kNY\X^g\g0h{dN[MXCg�a\hj_Mmoauh{dN[�mo[resaucUX�guXba�Y\X^eft-yÂauh{dN[�mo]{kNd<Yuhjaucr_!�
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�c: : :G�t!I¸<ºUp �¨[Uhjx<XZYng0hja��Mdo��~�cUX �MXZ]5ePp-~�cUX �MXZ]5ePp �¨W`p§µ^¶N¶�.U�

,��Y<K�<��X²mN[re ¹O�Y=��Y=§mohq� Õ�,i³ trguh{[Uk:�<XZY\[UXZ]My^mo[Ud<[Uh{y^mo]Mybd<YuY\XZ]5mIa\hjd<[ mo[-mo]{��guh5gZ� Õ�[�GÀ È Æn¿n¿��IÅ7Á
�IÍ È Ê �ÂÁrÄ�¿ZÀÂÁwÉIÄqÅ È Á3ÉIÃ 
 È Àu¾IÍ0Ó È\Ç�È Á��ÂÁ+�<¿ Ç ¿ZÁ+�N¿ZÁrÄ�� È Ò ÇrÈ Á3¿bÁ-Ä � ÁwÉoÃ Ô+ÍÂÅ5Í#ÉoÁ+�
��Ã Å7Á%� �wÅ �oÁ3ÉIÃ �P¿ Ç ÉIÀuÉoÄ�Å È Á ����� � �
	�	�	#�Ipwvrmok<X^g�»�!o¶ �f»?.o½-p�(¨XZ]5g0h{[U��h�pw»o¸N¸<¸U�

���G2}h{Y\dN]5mo_`h�����X^Y\yZXZY��NXZY\[UX^]8�rmNguX^e�yZ]jt-g�a\XZY\hj[Ukshj[���XCmIautrYuX�guvrm<ybXN� ������� �fÀ\ÉIÁUÍZÉ<ÆbÄqÅ È ÁrÍ
È Á $�¿ZËfÀuÉoÃ�$�¿ZÄ�� È Àu¾+ÍÂp8µ8AUpr»N¸N¸<»U�

�r� 2}d<Yudfef��h{[8pv:©� Ñ}�v=8��[Uk<gudrpPmN[re 2�� |	�K~>a\dNY\_�d-��³ _`h{[Uhj�qk<YuX^X^ef��mN]jk<dNY\h�a\cU_ ��dNY#�®m<g�a\XZY
g0auY\trybautUYnmo] : 
¨³ g0auXZ_���]jd�d<v�g0XCmoYnync8��Õ�[0(����AmIa\gutreUmrpO~P�O��hj�>mo[Ud-pK�#�)�Kmo�Imok<h�pOmo[re
=�� *±d<[UkrpKX^efhjaud<Y\g^p ��¿bÁ È ÒM¿��ÂÁCÊ È ÀÂÒMÉIÄqÅ®ÆÂÍ��
	�	��Ip)v-mokNXCgsµ8.o½ �wµ^¶�AU�§��dN���<drp���[Uh{xNX^Y\g\mo]
³�yZm<efXZ_	�s¹�Y\X^g\gZpU»N¸N¸Uµ<�

�#� 2}YnmoX^v-X^]�p[:©� (�XZY\�UY\h{ync§p�¹O��Ñid<]j]{_Mmo[U[f��~fefd<YuYnmUp�mo[re�W`� 4��-X^Yu_Mm+�<XZYC�],z]5mNg\guh��-y^mIa\hjd<[
d<[EvrmNhjY\��h{guX¨vrYud�%fh{_�hja��MeUmIanmU��Õ�[l��� ~3�UW#X^mNYu[-gZp�~3� ³��r~�dN]{]5mUp�mo[reZ|�� ³���,zd<cU[8p�X^efhjaud<Y\g^p
� � D ÉIÁ3Æn¿ÂÍ©Å7Á $	¿bËfÀ\ÉIÃ��bÁ^Ê È ÀÂÒMÉIÄqÅ È Á �iÀ È Æn¿bÍ\ÍÂÅ7Á
� �wÔ+ÍnÄ�¿ZÒ�ÍÂpUx<dN]{tU_`XMµNµNpfv-mokNXCgG½�A�. �>½<½N½-�
,imN_��UY\h5efkNX<p��A³�pr��Õ��Ì¹�Y\X^g\g^pwµC¶N¶<¶NmU�

�#� 2}YnmoX^v-X^]�pF:©�c(�X^Yu�UY\h5ync8pzÑ}��~fync �dN]{�Nd<vf��pz³��c�r��~�_`dN]5mUpi¹O�F=��iÑGmoYuau]{Xbaua^pGW`�i�+�tU]j]{XZYCp
W`� 4��-X^Yu_Mm+�NX^Y^p�mN[re :©� ,�� *²hj]{]{h{mN_`gudN[§� ,z]5mNg\g0hj�-yZmoauh{dN[ªdN[ªvUY\d�%fhj_`hja��«eUmoa\m���hjauc
=�¹)��_MmNyncUh{[UX^g^��Õ�[ $©Å7ÁrÄ�Ó �ÂÁrÄ�¿ZÀÂÁwÉIÄqÅ È Á3ÉIÃ � È Á^Êb¿ZÀu¿ZÁwÆn¿ È Á � ÀÂÄ�Å ÎiÆbÅ®ÉoÃ $	¿bËfÀ\ÉIÃ $	¿bÄ � È Àu¾IÍÂp
,zd<[f��XZY\XZ[-ybX�¹�tU�U]{h{y^mIauh{dN[-g 
�d-�Z½�!I¸Up^vrmok<X^g@AN¸o½ �"A<¸N¶Up�=§dN[refd<[8pZÕ�[-g�a\h�a\tfauh{dN[	do� ��]{X^ybauY\h{y^mo]��[UkNh{[UX^XZYng}|®Õ�� �i�ÂpPµ^¶<¶N¶N�8�

�#��2}YnmoXZvwXZ]wmo[re`W`��4��-X^Yu_Mm+�NX^Y^��<UtU�^�Z�	audNvwdNk<Y\mNvUcUh5yi�NXZY\[UX^]ryb]{trg0auXZY\h{[Ukr�wÕ�[ �iÀ È Æn¿\¿��oÅ7Á��oÍ
È Ê¨Ä�ÓU¿ � Å ÊnÄ�Ó � � 
 È Àu¾IÍ0Ó È\Ç � Ë
� �ZÔ�$�¿ZËfÀ È �wÔ+ÍnÄ�¿ZÒ�ÍÂp>vrmok<X^g�¶<¸ �f¶�!�p<��tU[Uh5ync8p�2}XZY\_`mN[��Np
�AmoYnyncAµ^¶��f»N¸Upwµ^¶N¶�.U�

~3�9(�moY\_�X^]jh{[Uk-pU³����3hjX^cUXNpU���wW©m+�imN[rmo�wXNpfÑ}�rÑi]5mo[U�<XZYuau�NpfmN[re�W`� � :©�r�+�tr]j]{XZYC� 
�d<[U]jh{[UXCmoY
�r]jh{[re g0d<tUYnybX²g0X^vrmoYnmIa\hjd<[ t-g0h{[Uk��NX^Yu[rXZ]`��X^moautUY\X%guvrmNyZX^g^� Õ�[ �#� � *�� =8X^XNp�XCefhjaudNYCp�GÀ È Æn¿n¿��IÅ7Á
�IÍ È Ê©Ä7Ór¿ �bÁrÄ�¿bÀÂÁ3ÉIÄqÅ È Á3ÉIÃ 
 È Àu¾IÍuÓ ÈnÇ�È Á��bÁ+�<¿ Ç ¿bÁ%�N¿ZÁrÄ�� È Ò ÇUÈ Áw¿ZÁrÄ � ÁwÉoÃ Ô+ÍÂÅ5Í
ÉoÁ+� ��Ã Å7Á%� �wÅ �oÁ3ÉIÃ �P¿ Ç ÉIÀ\ÉIÄqÅ È Á � � � � �
	�	����+p-vrmok<X^g#µC¸<» �3µ^¸"!�p>»N¸N¸rµN�

�#�v(¨m<g�a\hjX<pO:��8�Ghj�rgucUh{Y\mN[Uhqp8mo[re �r�v<rYuh{X^ef_MmN[8� �3ÓU¿��iÃj¿ZÒM¿bÁ-Ä®Í È Ê��-Ä�ÉIÄqÅ5ÍÂÄ�Å®ÆnÉoÃ � ¿nÉIÀÂÁ-Å7Á��N�
~fvUYuh{[Uk<XZY�~�XZY\h{X^gGh{[�~�a\mIa\h{g0auh5yZg^� 
¨XZ� ��dNY\�wpU~�vrYuh{[UkNX^Y��)XZY\]{mNkrpr»N¸N¸Uµ<�

|��G(¨mNtrgugu]{XZYC� ,zdN[�x<dN]{tfauh{dN[!�NX^Yu[UX^]{g�dN[�efh5guyZYuXZauX�g0auY\tryÂa\tUYuXCgZ�G��X^yncU[Uh5yZmN] :�X^v-d<Y0a!� ,G~9,��
,F:
=P��¶N¶I�nµ^¸rp�|¨X^vrmoYuau_`XZ[>a¨dN� ,zdN_`vUtfa\XZY�~fyZhjX^[rybX<p��¨[Uhjx<XZYng0hja��sdN� ,imo]{h���d<Yu[Uh5m`mIa}~Umo[>a\m
,zY\tU�<pPµ^¶N¶<¶U�

:©� (¨XZY\�UY\h{ync8pz�#�F2}YnmoXZvwXZ]qpzmN[re ,�� ,imN_�vr�-X^]j]q��Ñim+�<X^g`vwdNh{[>al_MmNyncUh{[UXCgZ� � È ËfÀÂÁwÉoÃ È Ê
�AÉ<Æ\ÓfÅ7Áw¿ � ¿nÉoÀÂÁrÅ7Á�� �¨¿bÍZ¿nÉIÀuÆnÓ�p8µ�r »o½>· �f»�!o¶Up>³�tUk<trg�a�»N¸N¸rµN�

:©� (�XZY\�UY\h{ync§pK�#� 2}Y\mNXZvwXZ]qpKmN[re°W`� 4��-X^Yu_Mm+�<XZYC� =§mNYuk<XE_MmoY\kNh{[�Y\mN[U���-d<tU[reUmNYuh{X^g���dNY
d<Y\eUhj[rmN]8Y\XZkNY\X^g\guhjd<[8��Õ�[�³��G�-�w~�_`d<]{mrpr¹O��=��-ÑGmoYuau]{Xbaua^p-Ñ}�P~fync �d<]j�<dNvf��prmN[re |	�w~fync�tUtUYu�
_MmN[rgZp>X^eUh�a\dNYngZp � � D ÉoÁwÆn¿bÍ�Å7Á � ÉIÀ#�>¿ �AÉIÀ �oÅ7Á �OÃjÉIÍnÍnÅ Îi¿bÀnÍÂpfvrmNkNXCg�µNµ+· �3µ�A<»Up�,imo_	�UY\h{efk<XNp
�A³�pr��Õ��:¹�Y\X^g\gZpr»N¸N¸<¸U�

,�� � *���(�g0t§pO,�� � ,��V,zcrmo[Uk-p-mN[re ,�� � �-��=8h{[8��³ vrY\m<yÂauh5yZmN]8kNtrh{efX�audsgutUvUvwdNYua¨xNXCyÂa\dNY¨yZ]{m<g��
guhj�-yZmoauh{dN[8�`�§XCyncU[Uh5yZmN])YuX^v-d<Y0aCpD|¨X^vrmoYuau_`XZ[>a©do�
,zdN_`vUtUauXZY�~Uybh{XZ[ryZX`mN[re±Õ�[f��dNY\_MmIauh{dN[��[UkNh{[UX^XZY\hj[Uk-p 
¨mIa\hjd<[rmo]8�Kmoh{�Gmo[B�¨[Uh{xNXZYnguh�a��<pr»o¸N¸�AU�
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�#���<m<mo���Nd<]{mrp¨����|�hjX^��crmo[rg^p©mo[re |���(�motrg\g0]{XZYC� ³ efh{g\ybY\h{_�h{[rmoauh{xNX°��Ynmo_`X^�zd<Yu�:��dNY
efXba\X^yÂa\hj[rkMYuX^_�dNauX©vUY\doa\XZh{[lcrdN_`dN]{dNk<hjXCgZ� � È ËfÀÂÁ3ÉIÃ È Ê � È Ò Ç ËfÄ�ÉIÄqÅ È Á3ÉIÃ ��Å È Ã È �NÔIp !f|0µb��»N�=r
¶<· �3µNµ^½rpf»o¸N¸<¸U�

�#� ~3�F�>mNmN���NdN]5m�mo[re |�� (¨mNtrgugu]{XZYC� � %fvU]{dNhjauh{[Uk°kNX^[UXZYnmIa\hjx<X�_`dfefXZ]5gEh{[:efh5g\ybY\hj_`h{[rmIa\hjx<X
yb]5mNg\g0hj�rXZYng^�ÌÕ�[Ì��� ~3�iW#XCmoY\[rg^pz~3� ³���~�dN]{]5mUpzmN[rew|	� ³��c,zd<cU[8piX^efhjaud<Y\g^p � � D ÉIÁ3Æn¿ÂÍ�Å7Á
$�¿ZËfÀuÉIÃ��bÁ^Ê È ÀÂÒMÉIÄqÅ È Á �iÀ È Æn¿ÂÍnÍÂÅ7Á�� �-Ô+ÍÂÄ�¿ZÒ	Í � �IpIvrmNkNX^g�½�."!���½<¶?Ar��,imN_��UY\h{eUkNXNp+��³�po��Õ��
¹�Y\X^g\gZp3µ^¶<¶N¶r�

ÕÂ� �#�9�Nd<]j]{hj�wX<� �GÀÂÅ7ÁwÆZÅ Ç ÉoÃ � È Ò ÇrÈ Áw¿ZÁrÄ � ÁwÉoÃ Ô+ÍÂÅ5ÍÂ� 
�XZ� ��dNY\�3pr~�vUY\hj[rkNXZYu���)XZY\]{mNkrpwµ^¶?.<ºU�
2�� ~3��W#h{_`XZ]5efdNYu�imN[re 2�� *�moc��rmU�!~�dN_`XMY\X^gutU]�ang©dN[���yncUX^����yncrX �Emo[�g0vr]jh{[UX`��tU[rybauh{dN[rg^�
� È ËfÀÂÁwÉoÃ È Ê �AÉIÄ�ÓU¿ZÒMÉIÄqÅ®Æ\ÉoÃ � Á3ÉIÃ Ô+ÍÂÅ5Í�ÉIÁ%� � ÇNÇ Ã�Å®Æ\ÉoÄ�Å È ÁUÍÂpOA?A#r .<» ��¶>·fprµC¶�!fµN�

�#��W#hj[§piW`����gutreUmUp�mN[re%W`��³¨g\mohq� ��moY\kNh{[rmo]{h{�ZX^eª�<XZY\[UXZ]5gs��dNY>: 
¨³ guX^¼>tUXZ[-ybX±ermIa\m
mo[rmN]j�fguh{g^�EÕ�[�:©� (��[=§mIa\c>audNv§p§W`��
�mo�Imohqp�~3�K��hj�>mo[Ud-p8�#���Kmo�Imok<h�p�mo[re����KW©mo[UX^cUh{g\mUp
X^efhjaud<Y\g^p ��¿ZÁ È ÒM¿ �ÂÁCÊ È ÀÂÒMÉIÄqÅ®ÆÂÍ �
	�	 �NpOvrmNkNX^gsµNµ+» �wµ+»N»U�3��dN���<drp �¨[Uhjx<XZYngumN]z³�yZmNeUXZ_`h{y
¹�Y\X^g\gZpU»o¸<¸<»U�����W#YuX 
NXZ]q�M¹)moh{Yu��h5guX�yZ]{m<guguh��wyZmIa\hjd<[±mN[re�g0tUvrv-d<Y0a�x<X^yÂa\dNY#_MmNyncUh{[UXCgZ�MÕ�[�Ñ}��~fync �d<]j�<dNvf��p
,����-�",��<ÑitUY\kNXCgZp<mo[reM³����-�<~�_`dN]5mUp<X^efhjaud<Y\g^p � � D ÉIÁ3Æn¿ÂÍ�Å7Á �`¿bÀÂÁ3¿bÃ �A¿bÄ�Ó È �+Í�� �wË ÇNÇrÈ ÀÂÄ
�-¿nÆbÄ È À � ¿\ÉoÀÂÁrÅ7Á
�opUv-mokNXCg�»N·N· �f»Nº?.Up7,imo_	�UY\h{efk<XNpf��³�pr��Õ��Ì¹�Y\X^g\gZp3µ^¶<¶N¶r�

���KW#trgug�mo[re��#� 2}Y\mNXZvwXZ]q�!�GcUXskNXZd<_`XbauY\�AdN�i�<XZY\[UXZ]zyZmo[rdN[Uh5yZmN]�ybd<YuY\XZ]5mIa\hjd<[�mN[rmo]{�fg0h5gZ�
�§XCyncU[Uh5yZmo]�:�XZvwdNYua�µ^¸�.Upb��m %���¹�]{mN[ryn�>�qÕ�[rg0auhjautUaw� �trY§�Uh{dN]{dNk<h{g\yncUX)W#���-X^Yu[UXZauh{�3p^� �tU�Uh{[Uk<XZ[8p
2}XZY\_`mN[��Npr»o¸<¸?Ar�

=���=8h5mod�mo[-e *��C~3��
�dN�r]jX<��,zdN_��rhj[Uh{[Uk�vrmNhjY\��h5g0X)guX^¼>tUXZ[-ybX�guhj_`h{]{mNYuhja���mN[re©g0trvUv-d<Y0a8x<X^ybaudNY
_`m<yncUh{[UX^g¨��dNY#Y\XZ_`doa\X	vUY\doa\XZh{[AcUd<_`dN]{dNkN��efXZauX^ybauh{dN[8��Õ�[ 2��8���<XZYngZpP~3�v(¨mN[U[UX^[Ucrmo]{]{h�p
|��¨~fmN[U�NdN�Kp�~3��Õ�g0auYnmoh{]�p�¹O��¹OXZx��^[UXZYCpzmN[re¬���c*�mIa\XZY\_Mmo[8pGX^eUh�a\dNYngZp �iÀ È Æn¿n¿A�oÅ7Á��oÍ È Ê
Ä7Ór¿ �wÅ 
NÄ�Ó � Á-ÁrËrÉoÃ��ÂÁ-Ä�¿ZÀÂÁwÉoÄ�Å È ÁwÉIÃ�� È Á^Êb¿ZÀu¿ZÁwÆn¿ È Á � È Ò Ç ËfÄ�ÉoÄ�Å È ÁwÉoÃ � È Ã{¿\ÆZËfÃjÉoÀ ��Å È Ã È �oÔ
� � ��� � � � �IpUvrmok<X^g�»<»N· �U» A>»fp

¨XZ� ��dNY\�3pU³
,i� ¹�YuXCgug^pr»o¸<¸<»f�

(��F=8dfefcUhqp ,��i~fmNtU[refX^Y\g^pM�-�i~�crm+�iXb���Km+�>]{dNYCp 
��c,zYuh5g0auh5mo[Uh{[Uhqpzmo[-e ,��M*�mIau��h{[rg^� �§X'%>a
yb]5mNg\g0hj�-yZmoauh{dN[`trguhj[rk	g0auY\hj[Uk��NXZY\[UX^]{g^� � È ËfÀÂÁwÉoÃ È Ê �AÉNÆnÓ�Å7Á3¿ � ¿nÉIÀÂÁrÅ7Á
� �¨¿bÍZ¿\ÉoÀuÆnÓ�pf»�r ½rµ^¶��
½N½N½-pU»o¸N¸>»f�

|	�[�-� ,��K��mNy^W©m+�N��Õ�[>auY\d�eUtryÂa\hjd<[�aud 2#mNtrguguh5mo[�vUY\d�yZX^g\g0XCgZ��Õ�[0,��O����Ñih5g0crdNv8p�X^efhjaud<Y^p
$�¿ZËfÀuÉIÃ $�¿ZÄ�� È Àu¾+Í©ÉIÁ%� �AÉNÆnÓ�Å7Áw¿ � ¿nÉoÀÂÁrÅ7Á��Np�vrmok<X^g�µ�A�A �wµCº<·U�oÑzX^Yu]{h{[8p�~fvUYuh{[Uk<XZYu�q�)X^Yu]5mok-p
µ^¶N¶�.U�

4	�?=��<��mN[Uk<m<gumNYuh5mo[8�G=8h{[UX^mNY�mo[-e	[rdN[U]{hj[rX^moYzg0X^vrmoYnmIa\hjd<[�dN�PvrmIauauXZY\[rg)����]jh{[UXCmoY�vUY\dNk<Y\mN_��
_�h{[Uk-� � Ç ¿ZÀuÉIÄqÅ È ÁrÍ���¿ÂÍZ¿nÉIÀ\Æ\Ófp8µ�AGr ½<½N½���½>·<»fpUµC¶Nº<·U�

|	�8��mIauauXZYnmUpV<i�§¹)mN]j_`h{XZY\h�p3mo[re�~3�v(�m+�>��h{[8�M~�hj_`vU]{XMmo[re±Y\dN�Utrg0a#_�XZaucUdfeUg}��d<Y�g0trvUv-d<Y0a
xNX^ybaud<YEX&%fvrmN[rg0h{dN[-gZ� � � ��� �UÀuÉIÁrÍZÉNÆZÄ�Å È ÁUÍ È Á $�¿ZËfÀuÉoÃ�$�¿ZÄ � È Àu¾IÍnp}µ^¸-|�·<�=r{µ^¸?A�. �3µ^¸o½�!�p
µ^¶N¶<¶U�

,��)³�����h5yZyncrXZ]{]jhq��³�]{kNX^�UYnmoh5ysmNguvwX^yÂang�do��h{[>auX^YuvwdN]5mIa\hjd<[8� �iÀ È Æn¿\¿��oÅ7Á��oÍ È Ê �wÔIÒ ÇrÈ ÍÂÅ®É�Å7Á
� ÇNÇ Ã Å®¿�� �AÉoÄ7Ór¿bÒMÉIÄqÅ®ÆÂÍÂpGANº#r .Uµ �wµC¸<»fp-µ^¶�.NºU�����¹)mNYu�^XZ[8� � %�auYnmNyÂa\hjd<[:mN[re:eUXbauXCyÂa\hjd<[:vUY\dN�r]jX^_`g�mN[re¬Y\XZvrYudfeftryZhj[rk«�<XZY\[UXZ]�(�h{]{�-X^Y0a
g0vrm<ybXCgZ� � È ËfÀÂÁwÉIÃ È ÊlÄ�ÓU¿ � È ÆZÅ®¿bÄqÔ	Ê È À �bÁ+�IË�ÍÂÄqÀÂÅ®ÉIÃ�ÉIÁ%� � ÇNÇ Ã Å®¿�� ��ÉoÄ7Ór¿bÒMÉIÄqÅ®ÆbÍ�2 �P¿bÀÂÅ®¿bÍ
� � �GÁ±Æ È Á-Ä�À È Ã pPµ6r A<· ��º>»fpwµ^¶Nº>»f�



�������������������	����
 ���

� � � 
���
�� 
�� �t
��
¹O�o¹)m+x�]jh5efh5gZp �-� *�X^g0audN[§p?�r�",imohqpNmo[reC*���~3� 
�d<�U]{XN��=§X^mNYu[Uh{[Uk#kNX^[UXG��tU[rybauh{dN[rmN]ryb]5mNg\guh��-y^mI�
a\hjd<[rg)��Y\dN_ _	tU]�a\hjvr]jX#eUmIanm#a���v-XCgZ��� È ËfÀÂÁwÉoÃ È Ê � È Ò Ç ËfÄ�ÉIÄqÅ È Á3ÉIÃ ��Å È Ã È �NÔIpU¶r|�»<�=r ½<¸rµ��>½-µNµ<p
»N¸N¸>»f�

�#�U¹OdNk<kNh{d�mo[re <i��2}h{Yud>g0hq� 
¨Xba��idNY\�fg���d<Y�movUvUY\d�%fhj_Mmoauh{dN[smN[res]{X^mNYu[rhj[Uk-� �GÀ È Æn¿n¿��IÅ7Á
�IÍ È Ê
Ä�ÓU¿�� � ���ipG! .r|®¶>�Âpr~�X^vfauX^_��wXZY�µC¶N¶<¸U�

:©�O:�d<guhjv-mo]Omo[re]=��G�-�3�§Y\X�´�d-��W#XZY\[UX^]§vrmNY0a\h{mN]�]{X^m<g�a#gu¼>trmNYuXCg�YuX^kNY\X^g\g0h{dN[�h{[AY\XZvUY\dfeftryZhj[Uk
�<XZY\[UXZ]V(¨hj]{�-X^Y0a}g0vrm<ybX<� � È ËfÀÂÁwÉIÃ È Ê �AÉNÆnÓ�Å7Á3¿ � ¿nÉIÀÂÁ-Å7Á�� �¨¿bÍb¿nÉoÀuÆ\Ófp-»�r ¶�! �wµ+» AUpf»o¸<¸Uµ<�

���F:�doa\c8p �-� =�motU�8pF�r� ���iÑztrcU_Mmo[U[8pGmo[-e²W`� � :©���+�tr]j]{XZYC� 2}dNh{[Uk°_`Xba\Yuh5y/rU|¨X^[UdNh5g0h{[Uk
v-moh{Yu��h5g0X�ermIa\mr��Õ�[±~3�3ÑiX^yn�<XZYCp-~3�3�GcUYutr[8pwmN[re�W`�v4��-X^Yu_Mm+�NX^Y^pfXCefhjaudNYng^p � � D ÉIÁwÆn¿bÍ�Å7Á
$	¿bËfÀ\ÉIÃ��ÂÁCÊ È ÀÂÒMÉIÄqÅ È Á �iÀ È Æ\¿bÍnÍÂÅ7Á����wÔ+ÍÂÄ�¿ZÒ�Í � � pIvrmok<X^g[.UµE!��".>»I½-�8,imo_	�UYuh5efk<XNp+��³�po��Õ��
¹�YuXCgug^pU»o¸<¸?AU�

¹O�?:�tI´7;mN[smo[-eM���<��mNY\ync-mo[reP�v,zdN_`vUtUauh{[Uk©aucrX¨ÑGm+�NX^g��NXZY\[UX^]ryb]5mNg\g0hj�rX^Y^�-Õ�[s³����r��~�_`dN]5mUp
¹O�F=��GÑGmoYuau]{Xba0aCpiÑ}��~fync �d<]j�<dNvf��pimo[re |	��~fync�tUtUY\_`mN[rg^p�X^efhjaud<Y\g^p � � D ÉoÁwÆn¿ÂÍ�Å7Á � ÉIÀ#�>¿
�AÉoÀ#�oÅ7Á �OÃjÉ+ÍnÍÂÅ Îz¿ZÀnÍÂprvrmNkNX^gcA>»o¶��"Ao½�!�p�,imo_��rYuh5efkNX<pf��³�pw��Õ��¬¹�YuXCgug^pU»o¸N¸<¸U�

����:���yncrXba\gu���Np9�-�-~�c-m+�zXZ���Km+��]jd<Y^pfmo[-e����G2}]{X^gu[UXZYC�B|¨h{YuXCyÂa�ÑGm+�<X^gGvwdNh{[<a�_`m<yncUh{[UX^g^��Õ�[
¹O��=�mo[Uk<]jX^�Np>X^efhjaud<Y^p �iÀ È Æn¿n¿A�oÅ7Á��oÍ È Ê#Ä�ÓU¿ ���ZÄ�Ó��ÂÁ-Ä�¿ZÀÂÁwÉoÄ�Å È ÁwÉoÃ � È Á^Êb¿ZÀu¿ZÁwÆn¿ È Á �AÉNÆnÓ�Å7Á3¿� ¿nÉIÀÂÁ-Å7Á��Np-~fmo[><UYnmo[-ybh5guyZdrpf��dNY\k<mN[lW©mNtf��_Mmo[U[8pw»o¸N¸<¸U��	�)~fmo�ImN�>h{�rmNY\mrp§���OÑzY\dI��[8p :��[(¨tUkNcUX^�NpKÕÂ� ~°��h{mN[8p�W`�)~C´'�d<]{mN[refXZYCp@:��H,�����[reUXZY\�zd�dfePp
mN[re |	�9(�motrg\g0]{XZYC�)~>audfyncrm<g�a\h{y}ybd<[<a\X&%�aG��YuX^X�k<Y\mN_`_`mNY\g���dNYia : 
¨³�_`dfefXZ]{h{[Ukr� $©ËrÆZÃj¿ZÅ®Æ
� ÆZÅ1�+Í �¨¿bÍZ¿\ÉoÀuÆnÓ�p-»<»�r ·fµNµ+» �U·fµC»N¸UpfµC¶N¶o½-�

���¨~fyncU_`h5e�a�mo[re (�� 2}h5guc8� ~�vwX^mN�NX^Ylh5efXZ[>a\h��-y^mIa\hjd<[:x�h5m«gutUvUvwdNYua�xNX^ybaud<Y!yZ]{m<guguh��-XZYngZ�
Õ�[!�iÀ È Æn¿\¿��oÅ7Á��oÍ È Ê	Ä�ÓU¿ �ÂÁrÄ�¿ZÀÂÁwÉIÄqÅ È Á3ÉIÃ � È ÁCÊb¿bÀu¿ZÁwÆn¿ È Á � Æ È Ë�ÍÂÄ�Å®ÆbÍ�� � Ç ¿n¿nÆ\Ó�ÉoÁ+� �wÅ �oÁ3ÉIÃ�GÀ È Æn¿bÍnÍnÅ7Á
� ��� � � � � ����� �Ip-vrmok<X^g}µ^¸>· �wµC¸?.rp>³ia\]{mN[<anmUpU��m+�Aµ^¶N¶<ºU�

Ñ}�r~fync �dN]{�Nd<vf�����-Ë Ç<ÇUÈ ÀÂÄ D ¿nÆbÄ È À©Ãj¿nÉoÀÂÁrÅ7Á��N����tU[rh{ync8pO4�]{efX^[��-d<tUYuk��)XZY\]5mokrpPµC¶N¶"!��
Ñ}�©~Uync �dN]{�Nd<vf��p��r�©¹�]5mIaua^p��-��~�crm+�iXb����m+��]{dNYCp¨³��Y�-��~�_`dN]5mUp©mo[-e :©� ,���*²h{]j]{h5mo_Mg0d<[8��zg�a\hj_Mmoauh{[Uk©aucrX}gutUvUvwdNYuazdN�§m©cUh{kNcf��efh{_�X^[rguhjd<[rmo]wefh{g0auY\h{�Utfauh{dN[§� $�¿ZËfÀuÉIÃ � È Ò Ç ËfÄ�ÉIÄqÅ È Á-p
µ8A#r{µZ½<½�A �3µZ½�!�µNpN»N¸N¸rµN�

Ñ}�3~fync@�dN]{�NdNvU��pw³��P~f_�d<]{mrpV:©�H,��O*²h{]j]{h5mo_Mg0d<[8p3mo[re±¹O� =��wÑGmoYuau]{Xbaua^� 
�X^� gutUvUvwdNYua}x<X^yÂa\dNY
mN]jk<dNY\h�a\cU_MgZ� $�¿ZËfÀuÉoÃ � È Ò Ç ËfÄ�ÉIÄqÅ È Árp§µC»�r{µC»N¸�! �wµC»o½>·Up<»o¸<¸N¸U�

Ñ}�<~fync �d<]j�<dNvf�Pmo[reM³����-�>~�_`d<]{mr� � ¿nÉIÀÂÁrÅ7Á
� �)Å7Ä7Ó �`¿bÀÂÁ3¿bÃ Ín� ,imN_��UY\h{eUkNXNp<��³�p>��Õ��ª¹�Y\X^g\gZp
»N¸N¸>»f�

Ñ}�K~fync �d<]j�<dNvf��p�³�� �r�O~�_`dN]5mUp�mN[re�W`� � :©���0�tU]{]jX^Y^� 
¨dN[U]{hj[rX^moY	ybdN_`vwdN[UX^[>a	mo[rmN]j�fguh{g©m<g�m
�<XZY\[UXZ]3X^hjk<XZ[�xImo]{tUX#vUYud<�U]{XZ_�� $�¿ZËfÀuÉIÃ � È Ò Ç ËfÄ�ÉoÄ�Å È Árp8µC¸#r{µC»o¶<¶ �3µ�AUµC¶UpUµC¶N¶�.U�

Ñ}�-~fync �d<]j�<dNvf��p9�-�7*�X^g0aud<[8p �¨� ��gu��hj[8pO,���=8XCg0]{h{XNprmN[re *��w~3� 
�dN�r]jX<�i³��<XZY\[UXZ]8mNvUvUY\d<m<ync
��d<Y�]{X^moY\[Uh{[Uk���Y\dN_ mo]{_`d<g0a�dNYuaucUd<kNdN[-mo])vrmoa0auX^Yu[-gZ��Õ�[°�#����]{dN_MmNmrp (��O��mo[r[Uhj]5mUpKmo[re
(��-��dNh{xNd<[UXZ[8pfXCefhjaudNYng^p �iÀ È Æn¿\¿��oÅ7Á��oÍ È Ê � ��� � �
	�	��0� ���oÄ�Ó �GËfÀ È\Ç ¿nÉIÁ � È Á^Êb¿ZÀu¿ZÁwÆn¿ È Á
�AÉ<Æ\ÓfÅ7Áw¿ � ¿nÉIÀÂÁ-Å7Á�� � �	¿bÃ ÍnÅ7Áf¾IÅC� � Å7ÁrÃ{ÉIÁ+�<� � Ë �oË�ÍÂÄ �	� � �
�<� � 	�	 �NpIxNd<]jtr_�Xi»I½�A<¸Gdo� � ¿nÆbÄqËfÀu¿
$ È Ä�¿ÂÍ#Å7Á � È Ò Ç ËfÄ�¿ZÀ��3ÆZÅ®¿bÁ3Æn¿bpUv-mokNXCg�·fµ<µ��f·<» .r��(�X^h{eUXZ]{�-X^Yuk-p-~�vUY\hj[rkNXZYG�)X^Yu]5mok-pr»o¸N¸>»f�
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