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M�_b[�[ßm!¦ok^q{aR[�_Rn§d^ªÞ\p]`_babn§abnofId^quaR¤v[ßwe[�_babnÑm![�q´f`g(]�ªInowI[�d0aR_b[�[ën§d<abfúsvnoq�«{fInod<a q�[�aRq���m�]`¦o¦§[~s
m!¦ok^q�ab[�_Rq��Kq�k*+v«{[�m×a(aRfCfI\KaRn§cCnON�nodvªCfIdv[ufI_�cCfI_R[uf	+K«{[~m×aRn§we[6gïkvdpm×abnofIdpqP%.M�_b[�[àm!¦ok^q{aR[�_Rn§d^ª
]`_RnÑq�[~q
n§dC\^]I_R]I¦§¦o[�¦^]Id^sCsKnÑq{aR_bnO+vkKaR[�sëm!fecC\vkKabnodvªà[�d<w�no_bfedvcC[�d<aRq�]Id^sj[:Q�ab[�_bdp]`¦vcC[�cCfe_bz
qbz�q�ab[�cëqP%.R^fI_�] ab_R[�[à_R[�\v_R[�qb[�d<aRn§dvªC]`d�[PQ<aR[�_Rd^]`¦�qb[�]I_Rmx¤Þq{aR_bkpm×abk^_b[e��ab¤v[´m�_b[~]Mab[~s�m�¦§kpq{­
ab[�_Rq�m�fI_R_b[~q�\>fIdpsàabfYaR¤v[S+v¦of�mCTKq�%
hi¦ok^q�ab[�_xq�qb¤vfIkv¦Ñs cjnodvnocCnUN�[�ab¤v[(d�kvcV+p[�_�f`gW+v¦§fKmCTKq�]Iq
©@[�¦o¦v]Iq�ab¤v[(]em�m![~qbq�aRfY[PQ�ab[�_Rd^]I¦vq{aRfI_x]`ªI[@sK[�w�nÑm![~qYXUZI�M�p�e�<�*Z#H�[�%0Rvfe_�]6aR_b[�[�_b[�\v_b[~q�[�d<abnodvª
sv]`aR]]\^fM© ]Id^s}m�fIcCc4k^dvnom�]MaRn§fed _R[�^<kvno_b[�cj[�d<aRqYn§dÿ]Þ\^]`_x]`¦o¦o[�¦
]`d^s0sKnÑq{aR_bnO+vkKaR[�s0[�d�w�ny­
_RfIdvcC[�d<a~�<\p]`_babn§abnofIdvnodvª ab¤v[àwe[�_babnÑm![�q@m!fe_b_R[�qb\>fId^svq�abfë]eqbqbn§ªedvnodvª4ax]IqBTKq�aRf \^_bfKm![~qbqbfI_xq�%
M�¤v[�ªefe]I¦^nÑq�abfV+^]`¦Ñ]`dpm![�\v_RfKm![~qbqbfI_�¦ofe]esvq�]Id^sjabf cjnodvnocCnUN�[Om!fecCc4kvdvnÑm�]`abnofId_+>[!a{©@[�[�d
\v_RfKm![�qRqbfI_xq,X `K��Z��K�0ZaZ6[�%j��fIauqbkv_R\v_bnÑqbn§dvªe¦§ze�>ab¤v[ëm!fec,+vnod^]`abfI_RnÑ]`¦%d^]MaRkv_b[ f`g�m!¦ok^q{aR[�_Rn§d^ª
\v_Rf	+v¦o[�cëq@cë]FTe[�q b^d^sKnodvªCfI\vabnocC]I¦�q�fe¦§kvabnofId^q�m!fecC\vkKaR]`abnofId^]I¦§¦ozënodeaR_R]em×ax]F+v¦o[6gïfe_�cjf<q{a
_R[�]`¦onÑq{aRnomYq�n§abkp]MabnofIdpqcX �^�p¬��>�K�dZ��e[f%

��[�aVgh+>[�]úab_R[�[ß©(n§ab¤�ikjml8nGwe[�_babnÑm![�q���l�opHq%}|}[Þ]IqRq�k^cj[ ab¤^]`a [~sKªI[~q4]`dps
wI[�_�aRnom�[�qà¤p]�wI[ëdvf ]eqbqbfKm!nÑ]MaR[�s0©i[�n§ªe¤<aRq�%ú��m!¦ok^q�ab[�_Rnodvªúf`gSg#\^]I_�aRnyaRn§fed^quaR¤v[ we[�_babnÑm![�q
nodeaRf�nÿqb[!axq��0rSsetCr u	tPv�vPvPtCr.w4%ë|0[ßm!fed^q�nÑsK[�_àªI[�d^[�_x]Mabnodvª�m!¦ok^q�ab[�_xqu©(¤v[�d aR¤v[ëd�kvc,+>[�_
f`g wI[�_babnÑm![~q�]eqbqbnoªIdv[~sôabf sKnUx>[�_b[�d<a�m�¦§k^q�ab[�_Rq�qb¤vfIk^¦osy+p[X]IqÞ[�^ekp]`¦u]IqÞ\pf<qbqbnO+v¦§[ÿ]`dps
ab¤^[jd�kvcV+p[�_àf`g�q�k*+vab_R[�[�qà]eqbqbnoªIdv[~s-abf�[�wI[�_Rz-m!¦ok^q�ab[�_´qb¤vfekv¦os�+>[jcCnodvnocjnON�[~sd%ë|ô¤vno¦§[
cCn§d^n§cCnON�nodvªëab¤^[�qb[àa{©ifßm�feq�a6cC[�]eq�kv_R[�q(qbnoc4kv¦§aR]Idv[�fek^q�¦oz�m�]`\KaRkv_R[�q6sv[�qbn§_x]F+v¦o[ugï[�]`abkv_R[�q
gïfI_�aR¤v[´]F+>fMwI[u]`\^\v¦§nÑm�]`abnofId^q��Kn§a�noq(]Id��Or�­�¤^]`_xsß\^_bfa+v¦§[�cL%

��d0nosv[�]`¦
¦ofe]esúnÑqY]emx¤vno[�wI[~s-©(¤v[�d}[�wI[�_Rz-m!¦ok^q�ab[�_àm�fId<aR]In§d^qzl wI[�_babnÑm![~qP%cM�¤^noqum!fe_�­
_R[�qb\pfed^svqYabf�[�wI[�_Rz{+v¦ofKmCT m!fed<aR]`nodvnodvª�l s^]MaR]�n§ab[�cëq´]`d^s}[�we[�_Rzú\v_RfKm![�qRqbfI_u]IqRq�noªIdv[~s
lYaR]eq�TKq��^_R[�qb\p[~m×aRn§we[�¦oz	%��6mx¤^n§[�w<nodvª ]Id-nosv[�]`¦%¦ofe]IsÞnÑqOq�ab_x]`noªI¤<abgïfI_R©@]I_Rs n§d-aR¤v[ ]	+^qb[�d^m�[
f`g(©@[�noªI¤<aRq s %}|Okv_4qb[�m�fId^sÿm�feq�a´cj[~]Iqbkv_R[ënoq´ab¤v[ßd�kvcV+p[�_4fIg(qbk*+KaR_b[�[�qànodð]-m!¦ok^q�ab[�_�%
Rvfe_C\^]`_x]`¦o¦§[�¦@]Id^s sKnoq�ab_RnO+vkKab[~s�]I\v\v¦onom�]MaRn§fed^q���cjnodvnocCnUN�n§dvª0aR¤v[�d<k^c,+>[�_Cf`guq�k*+vab_R[�[�q
[�d^¤^]`d^m�[�q ¦§fKm�]`¦onya{zð]Id^sGsK[~m!_R[�]eq�[~q m�fIcCc4kvd^nom�]MabnofId!%X|ô¤v[�d ªI[�dv[�_x]MaRn§dvª�+v¦of�mCTKq gïfI_
[:Q�aR[�_Rd^]`¦eab_R[�[(q�ab_Rk^m×aRkv_b[~q��M¦ofe]es4]Id^sc+v¦ofKmCT�d<k^c,+>[�_�]`_R[�fIgìab[�djfI\vabnocjnON�[~s~X �v�F�K�qZ#H��qZ��e[�%
M�¤v[c+^¦§fKmCT�d�kvc,+>[�_Ocj[~]Iqbkv_R[�q�aR¤v[4d�kvcV+p[�_OfIg0+^¦§fKmCTKq�dv[�[�sK[~súsKkv_Rnodvª ]ßqb[�]I_Rmx¤Þgï_RfIc
ab¤^[à_bf�f`a(aRfß]C¦§[~]Mg
n§d�aR¤v[àaR_b[�[	%��-nodvnocCnUN�n§dvªßab¤v[c+^¦§fKmCT�d�kvc,+>[�_�]Id^s�]Imx¤vno[�w�nodvªCnosK[~]`¦
¦ofe]Is�nÑq��6r�­õ¤^]I_Rs�XÈ��[�%Y&�QKnÑq{aRn§dvªC¤v[�kv_Rnoq�abnÑm�qYb^_xq�a6]IqRq�noªId�abfë[�wI[�_Rz?+v¦ofKmCT ]ëqbn§dvªe¦§[àqbk*+K­
ab_R[�[ ]`d^sÞaR¤v[�dú]emx¤vn§[�wI[´]_+>[!abab[�_O¦ofe]es~+�zÞ\^]`_babn§abnofId^n§dvªßqb[�¦o[�m!ab[~s-q�k*+vab_R[�[�qVX �K���^�!Z��e[�%
M�¤vnÑq�]`\v\v_Rfe]emx¤ëm�]`dÞ]IqRq�noªId cC]Id�zCqbk*+KaR_b[�[�q�abfC]c+v¦ofKmCTß]`d^sß_b[~q�kv¦§a�n§d�¤vn§ªe¤ �B�a|V%q|Okv_
]`\^\v_bf<]Imx¤}noq´abf-cCn§d^n§cCnON�[ßaR¤v[ßd�kvcV+p[�_´f`g�qbk*+Kab_R[�[~q´]`dps aR¤v[ß¦ofe]es0qbnoc4kv¦§aR]Idv[�fek^q�¦oz	%
|0[j_R[!gï[�_uabf�X �#[�gïfI_à]ÞcCfI_R[jsv[!aR]In§¦o[�sÿsKnÑqRm!k^qRq�nofId}fId}ab¤v[C_R[�¦Ñ]MaRn§fed^q�¤^n§\�+p[�a{©i[�[�d}ab¤v[
+v¦ofKmCT<d�kvcV+p[�_(]`d^s�ab¤^[àd<k^c,+>[�_(f`g�qbk*+Kab_R[�[~qP%

�6mx¤vno[�w�nodvª-]`d0nosv[�]`¦�¦ofe]es}]Id^s}cjnodvnocCnUN�n§dvª�aR¤v[Ccë]eQKn§c kvc d�kvcV+p[�_àf`g(q�k*+vab_R[�[�q
nodXab¤v[�m!¦ok^q�ab[�_Rq noqj�6r�­õ¤p]`_xs�X �#[f%ÿ|}[�dvf`aR[ aR¤^]MaCsK[�m�nosvn§dvª}©(¤v[!aR¤v[�_ ab¤^[�_R[�[PQ�nÑq�aRq4]
m!¦ok^q�ab[�_bnodvªj¤^]�w�n§dvªC]`d�nosv[�]`¦:¦ofe]es ]Id^sß[�wI[�_Rzßm!¦ok^q�ab[�_�m�fId<aR]In§d^n§dvªjfId^[uqbk*+KaR_b[�[Ym�]`d�+p[
sKfedv[inodj¦§nodv[�]I_%abnocj[a%�)6fM©i[�wI[�_��MsK[~m!nÑsKn§d^ªO©(¤v[�ab¤v[�_
ab¤v[�_b[@[:QKnÑq{a�m!¦ok^q�ab[�_Rq%f`g�q�nON�[�li©(nyaR¤
[�we[�_Rzúm!¦ok^q�ab[�_´m�fId<aR]In§d^n§dvª�]Ma´cCf<q{ac��q�k'+Kab_R[�[~qunoqà]I¦§_R[�]esKzú�6r�­�m�fIcC\v¦o[!ab[a%j�6dÿnosK[~]`¦
¦ofe]Is�nÑq(sK[�qbn§_x]F+^¦§[e�q+vkKa�ªI[�dv[�_x]MaRn§d^ªjm�¦§k^q�ab[�_Rq�fIg
qbnON�[uf`g0lOnÑq(dvfIa�]`¦o©@]�zKq@dv[�m�[�qRqb]I_bza%
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abfe¦§[�_R]`ab[~sXq�¦Ñ]ImCT�dv[~qbqunodGm!¦ok^q�ab[�_ qbnUN�[�q�%��Yn§we[�dð]�aR_b[�[]g�©(n§ab¤�iyj�l8n�wI[�_babnÑm![~q´]`dps
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����# ��$�%�� � aR_b[�[ªg¿jâ´�&�t(' ¸ �*i{j¿l8n��v]`d^sÞ\^]I_R]IcC[!ab[�_S�)*%��+$,%�� � rSs#tCr uatPv�vPv:tCr.wj_R[�\v_R[�qb[�d<abnodvª ab¤v[Sn-m�¦§k^q�ab[�_Rq�fIg
]Id��$­Um!¦ok^q{aR[�_Rn§d^ª
�Udvn§abnÑ]`¦onUN�[cr ³�j@cj]`dps ñeò�óLô ½fi¼³!jylM�dZ�®�½ ®�n�%Xed ����fgE Z«�Y[�dv[�_x]MaR[Yn-qR]Mgï[àm!¦ok^q�ab[�_Rq�%7 ��
���� aR¤v[�_R[à[:QKnÑq{axq(]jm�¦§kpq{aR[�_(©(¤vnÑmx¤�noq�dvfIa6qb]`gï[e2 �/ �h	 ½�jâZ ��� na2 �
 /�m!¦ok^q{aR[�_(r ³ nÑq�dvf`a6qR]Mgï[ �������
Za%�ZO[!aR[�_RcCn§dv[uaR¤v[àdv[PQ<a6qbk*+KaR_b[�[ªg:9�j±´i&?9$t('?9 ¸ ©(n§ab¤·¹ &39f¹4® ñeò�óLô ½fi ³
kpq�nodvªëfId^[YfIg$aR¤v[´q�k'+Kab_R[�[ªb^dpsKn§d^ªjcC[�ab¤vfKsvq�%

H*%�t6\>s^]Mab[ � g¿j�gAµ�gj9 ¾�rY³�jkrY³h=>&39
ñeò�óLô ½fi ³ j ñeò�óLô ½fi ³ µÒ¹ &39f¹��� 2�/ �h	��� 2 7 ��
����Xed ����flk Z(�Oqbqbn§ªed aR¤v[à_R[�cë]`nodvnodvª we[�_babnÑm![~q�f`g�g,%

t�\�sv]`ab[ ñeò�ó�ô ½fi�­õ[�d<ab_Rn§[~q � ñeò�óLô ½fi ³ j���l�» ñeò�óLô ½fi ³ �¼Z�®�½ ®�n�%7 ��
���� aR_b[�[zgñnÑq(dvf`a([�cj\va{zm2 �/ �h	 ½�jâZ ��� na2 �
 /�ab_R[�[ªg d^f`a�[�cC\Ka{z�]`d^s�m!¦ok^q�ab[�_(r ³ dvf`a�gïkv¦o¦ �������
Za%�ZO[!aR[�_RcCn§dv[uaR¤v[àdv[PQ<a6qbk*+KaR_b[�[ªg:9�j±´i&?9$t('?9 ¸ ©(n§ab¤·¹ &39f¹4® ñeò�óLô ½fi ³
kpq�nodvªëfId^[YfIg$aR¤v[´q�k'+Kab_R[�[ªb^dpsKn§d^ªjcC[�ab¤vfKsvq�%

H*%�t6\>s^]Mab[ � g¿j�gAµ�g 9 ¾�rY³�jkrY³h=>& 9
ñeò�óLô ½fi ³ j ñeò�óLô ½fi ³ µÒ¹ &39f¹��� 2�/ �h	��� 2 7 ��
����

R%n§ªekv_R[Y� � Z6[~qbm�_bno\KaRn§fed�fIg
�6¦§ªefI_RnyaR¤vc��Y[�d^[�_Rnom!­Ul�noc4k^¦OR%no¦§¦�%
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|}[ÞdvfM©�aRkv_bdGabf ab¤v[�q�noc4k^¦yax]`dv[�fIk^q,b^¦o¦§nodvª fIgOm!¦ok^q�ab[�_Rq�%0�Oq gïfI_Cq�nodvªI¦o[?bp¦§¦õ��©i[
dv[�[�s}abfú[�d^qbkv_b[jaR¤^]Ma sv[:bpm�nyaxq´nodÿm�¦§kpq{aR[�_4qbnUN�[�q´m�]`d²+>[ßcë]IsK[ëkv\�+�z}f`ab¤^[�_4m�¦§k^q�ab[�_Rq
©(n§ab¤vfekKa�[:Qvm![�[�sKnodvªYab¤v[�kv\^\p[�_�+pfekvd^sjf`g0´�Z'»_� ¸ le%�|Okv_�m�¦§k^q�ab[�_bnodvªà]`¦oªIfe_bn§ab¤^cCq�+^]eq�[~s
fIdßab¤v[uq�noc4k^¦yax]`dv[�fIk^q�b^¦o¦>cCfKsK[um!_R[�]`ab[�aR¤v[um!¦ok^q{aR[�_xq�nodßa{©@f´\v¤p]Iqb[�q���]eq�[�w�nosK[�d<a�gï_RfIc
ab¤^[4fIkvab¦on§dv[ ªInowI[�d-n§d}R%noªIkv_R[´��%�|}[jqb]�z�m!¦ok^q�ab[�_zr ³ nÑq,3:îon:7Onyg(´�Z(µ ¶ u ¸ lV®ð¹ r ³ ¹W®yle%
�Ud}r�¤^]Iqb[]Ze�:©i[jªI[�dv[�_x]MaR[(nÿqb]`gï[jm�¦§kpq{aR[�_xqP%cM�¤v[jd�kvc,+>[�_ufIg�nyaR[�_x]MaRn§fed^qY[:QK[�m�kKab[~súnod
r�¤p]Iqb[�Z-[�^ekp]`¦Ñqjab¤v[-cë]eQKnoc4kvc/d�kvc,+>[�_ßfIguqbk*+KaR_b[�[�që]eqbqbn§ªedv[�sGabfX]XqR]Mgï[-m!¦ok^q�ab[�_�%
�(gìaR[�_´r�¤^]Iqb[~Ze�:[�we[�_Rzúm!¦ok^q{aR[�_´qbnUN�[ ¦ono[�qu©(n§ab¤vnod aR¤v[ë_R[�^<kvno_b[~sú_x]`dvªe[	%,)6fM©i[�wI[�_~��dvf`a
]`¦o¦:wI[�_�aRnom�[�q�fIg$ab¤^[uab_R[�[ucë]�zß¤^]�wI[ª+>[�[�d�]eqbqbnoªIdv[~sëabfßm�¦§kpq{aR[�_xqize[!a�%

r�¤^]eq�[�Hú]IqRqbn§ªed^qàaR¤v[ _R[�cë]`nodvnodvª we[�_babnÑm![~q´f`g(aR_b[�[]g�aRfúab¤^[ÞqR]Mgï[Þm!¦ok^q{aR[�_xqP%}|}[
qR]�z�m�¦§kpq{aR[�_crY³�noq"nC1q/=/>nyg�¹ rY³C¹¼o ´�ZS» ¶ u ¸ lF%�|Od^m�[j]�m!¦ok^q�ab[�_z+>[�m�fIcC[�qOgïkv¦o¦õ�$dvfÞcCfI_R[
]IqRqbn§ªedvcC[�d<aRqY]`_R[ cë]esK[jabf�nya�%ÁM�¤^[j©(¤^n§¦o[!­�¦§f�fe\ nÑqu[:QK[�m�kKab[~súkvd<abno¦�]I¦§¦
wI[�_�aRnom�[�qYf`gYg
¤^]�we[z+>[�[�dú]IqRq�noªId^[�s�abfß]ëm�¦§k^q�ab[�_�%��5m�¦§k^q�ab[�_�cë]�zßaR¤<kpq�dvfIa�_b[~m![�nowI[´]Id�z�]Is^sKnyaRn§fed^]`¦
wI[�_�aRnom�[�q@nod�r�¤^]Iqb[cHq%��UdÞ\^]`_babnÑm!k^¦o]I_��K©(¤v[�d���jç�^�^]`¦o¦:wI[�_�aRnom�[�q�fIg�gT]`_R[u]eqbqbnoªIdv[~sëabf
m!¦ok^q�ab[�_Rq�nod-r�¤^]eq�[ÁZ	%

Rv_RfIc ab¤v[6©@]�zj��¦oªIfI_Rn§ab¤vcè�Y[�dv[�_bnÑm×­{l�noc4kv¦ R%n§¦o¦vgïfe_bcëq�m�¦§k^q�ab[�_Rq�nyainoqim!¦o[�]`_�ab¤^]`a�ab¤v[
d�kvc,+>[�_àfIgiwe[�_babnÑm![�qà]eqbqbnoªIdv[~s-abf-]�m!¦ok^q�ab[�_à¦§no[�qànod}ab¤v[ë_R[�^<kvno_b[~s _x]`d^ªI[CsK[!aR[�_Rcjnodv[~s
+�z}� %�M�¤^[ëd<k^c,+>[�_àf`g�q�k'+Kab_R[�[~qà]IqRq�noªIdv[~s-aRf�]�m�¦§k^q�ab[�_´sK[�\>[�dpsvqàfId0¤vfM© q�k*+vab_R[�[�q
]`_R[(nÑsK[�d<abnUb^[~sß]`d^s�+>fIk^d^svqifIdCab¤^[6d�kvc,+>[�_if`g�qbk*+Kab_R[�[~q�]I_b[�sK[�wI[�¦§fe\p[~sCn§d�lK[�m×aRn§fedë�'%

|}[ßm�fId^m�¦§kpsK[Cab¤vnÑq´qb[�m!abnofId0©(nyaR¤ð]~+^_bno[!g(m!fecj\p]`_RnoqbfId}f`g@ab¤v[Ca{©@f-m!¦ok^q{aR[�_ªb^¦o¦on§dvª
cCfKsK[�q�%VM�¤v[C]Isvw�]Id<aR]`ªe[4fIg�ab¤^[CqbnodvªI¦o[!­�b^¦o¦%cCfKsK[CnÑqYab¤^]`au]`aYaR¤v[jabnocC[Cm�¦§kpq{aR[�_cr ³ noq
b^¦o¦§[~s:��ab¤^[Óbpd^]`¦�qbnUN�[�q@f`g�ab¤v[zb^_xq�aY½¼µ�ZYm�¦§k^q�ab[�_Rq�]I_b[zT�dvfM©(d¼%��Tq�nodvªI¦o[!­�b^¦o¦:]`¦oªIfI_Rn§ab¤vc
b^¦o¦oq6m!¦ok^q{aR[�_ªr ³�k^q�nodvª]��]`d^sÞnodKgïfI_Rcë]MaRn§fedÞfed�¤vfM© k^d^sK[�_bgïkv¦o¦�\^_b[�w<nofIkpq(m!¦ok^q{aR[�_xq�]`_R[	%
� qbn§d^ªI¦o[!­�b^¦§¦O]`¦oªIfI_Rn§ab¤vc aR_bno[�qßabfXcë]FTe[-kv\ç]`d [~]`_R¦§no[�_ m�_b[~]MaR[�s sK[:b>m!n§a�]Iqßqbf�fIdô]Iq
\>feqRq�nO+v¦o[	%}M�¤v[Þ]IsKwM]Ideax]`ªe[ëf`g(ab¤^[�qbn§c kv¦yax]`dv[�fIk^q�­�b^¦§¦icCf�sv[ßnoq4ab¤p]Majsvkv_bnodvªún§aRq,b^_xq{a
gï[�©Tn§ab[�_R]`abnofId^q��^[�wI[�_Rz�m�¦§kpq{aR[�_6¤p]Iq�]ßmx¤p]`d^m�[uabf?bpd^s-q�k'+Kab_R[�[~q�nodú]ë¦o]I_bªe[uab_R[�[a%�M�¤^noq
m�]Idç¦o[�]Isôabf r�¤^]eq�[�Z ªI[�dv[�_x]MaRn§d^ªGqb]`gï[}m�¦§k^q�ab[�_RqÞm!fed^qbnoq�abnodvªGfIg´gï[�© ab_R[�[�q�nod [�]emx¤
m!¦ok^q�ab[�_�%
�6q@©(no¦§¦W+p[usKnÑqbm�k^qRq�[~sën§dÞl�[�m!abnofIdÞ¬*% Hv�IaR¤v[�qb[Omx¤p]`_x]Im×aR[�_Rnoq�abnÑm�q�q�¤vfM©ôk^\ßn§d ab¤v[
[:QK\>[�_Rn§cC[�deax]`¦�_b[~q�kv¦§aRq�%u�@aOaR¤v[ qR]`cC[´aRn§cC[e��m!fI_R_R[�qb\pfed^sKnodvªßsKnÑqb]esKwM]`d<aR]IªI[�q6q�¤vfM© k^\
]Iq6©i[�¦§¦�%(R^fI_Y[:Qv]`cC\v¦o[I�pab¤v[,b^d^]I¦%m�¦§k^q�ab[�_RqOm!_R[�]`ab[�sL+�z-]ßqbn§d^ªI¦o[!­�b^¦§¦%]`¦oªIfe_bn§ab¤vc2qb[�¦o[�m×a
qbk*+Kab_R[�[~q´gï_RfIc ]}_b[�¦o]`abnowI[�¦§zÿq�cë]I¦§¦iab_R[�[a%XlKn§d^m�[ aR¤v[Þd<k^c,+>[�_Cf`g6qbk*+KaR_b[�[Þmx¤vfenom�[�q4noq
dvfM© ¦§nocCnyaR[�s:�$ab¤v[~q�[�b^dp]`¦�m!¦ok^q�ab[�_Rqàm�]`dÿ[�d^s}kv\²+>[�nodvªú]IqRq�noªId^[�s ]�¦Ñ]`_RªI[jd�kvc,+>[�_àfIg
qbk*+Kab_R[�[~qP%
Ô�Õ$Ô p�q(Ü!Ù ã*Øsr<t«Ø�Ù«Úh×�à:u«ãqÞ*Ü¼Ü!ß
�Ud´aR¤vnÑq�q�[~m×abnofId ©i[�qBTI[!axmx¤´aR¤v[@ab¤v_R[�[@cC[!ab¤^f�s^q
k^q�[~sc+�zuab¤^[�m�¦§kpq{aR[�_Rn§dvªu]`¦oªIfe_bn§ab¤^cCq$gïfI_
nÑsK[�d<abn§gïz�n§d^ªÞqbk*+KaR_b[�[�q�%4�6qRq�k^cj[j©@[j]I_b[ abf�sK[!aR[�_RcCn§dv[ ab¤^[jd^[:Q�a´q�k*+vab_R[�[ gïfI_um!¦ok^q{aR[�_
r ³ %��$[!a ñeò�óLô ½fi ³ +p[Yab¤^[Ycë]FQ�noc4k^c�d�kvc,+>[�_(fIg$wI[�_�aRnom�[�qiab¤^]`a�m�]`d�q�abno¦§¦d+>[à]IqRq�noªIdv[~s
abf?r ³ ´�©(nyaR¤vfIkKa�[PQvm![�[~sKnodvªjab¤v[àkv\^\p[�_«+pfekvd^sÞfId�ab¤^[´m!¦ok^q{aR[�_�qbnUN�[àf`g�r ³ ¸ %

l�kv\v\>feqb[ß©@[ß_R[�cCfMwI[ë]`dÿ[~sKªI[ ò j ´�v�t(w ¸ n§d�gc%LM�¤v[�d���g�nÑq4sKnow�nosv[�sÿnodeaRf-a{©@f
qbk*+Kab_R[�[~qP% ��[!a~g.xVy z j ´�&!x<y zWt(':x<y z ¸ ´ï_R[�qb\¼%âgYx<y {�j ´�&!x<y {qt<':x<y { ¸B¸ +>[úab¤^[}qbk*+Kab_R[�[
m!fed<aR]`nodvnodvªÞwI[�_bab[PQKv¿´ï_R[�qb\¼%*w ¸ ��+vkKa´dvfIa´[�sKªe[ ò %*|([~m�]I¦§¦�aR¤^]Ma,ÃúnoqYaR¤v[ëcë]eQKn§c kvc
sK[�ªI_R[�[Cf`g�]�wI[�_�aR[:Qd%~M�¤^[ßq�k*+vab_R[�[?g:9�j ´�&?9�t<'39 ¸ f`gSg noq´gïfIkvd^sÿkpq�nodvª-fId^[ëf`g�ab¤v[
gïfI¦o¦ofM©(n§dvª �
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}�~ 7:3C5iP�S�;=5R�jZO[!aR[�_Rcjnodv[ß]Id0[~sKªI[ ò j ´
v�tow ¸ ]`dps}we[�_bab[PQKvGqbk^mx¤0ab¤^]`a~¹ &!x<y zd¹�®
ñeò�óLô ½fi¼³�]Id^s�¹ &!x<y zd¹�nÑq(] cë]FQ�noc4k^c�%�lK[!a«g:9'j¿gYx<y z'%} M«ë�ë�ì�P�S�;=5 � hi¤vf�feqb[Yab¤v[�bp_Rq�a(ab_R[�[�g:9�[�d^m�fIkvd<ab[�_b[~s nod�ab¤^[uab_x]�wI[�_xqR]`¦�f`g0gT©(nyaR¤
÷ ñeò�óLô ½fi¼³i�eÃ ø ®±¹ &?9�¹4® ñeò�ó�ô ½fi¼³�%} S�;=9C365iP�S.;=5���hi¤vf�feqb[uab¤^[�b^_xq{a(aR_b[�[�g:9:[�dpm!fIk^deaR[�_R[�sÞnod�ab¤v[àaR_R]�we[�_xqb]I¦�f`g�gT©(nyaR¤¹ &398¹4® ñeò�óLô ½fi¼³�%

M�¤v[àsKnUx>[�_b[�dea(aR_b[�[Yqb[�¦o[�m!abnofIdÞcC[!ab¤^f�s^q�_b[~q�kv¦§a(n§d�]`¦oªIfe_bn§ab¤^cCq@©(n§ab¤�sKnUx>[�_b[�dea�_RkvdK­
dvnodvªjabnocC[�q�%@hi¦§kpq{aR[�_Rn§dvªë]I¦§ªefI_RnyaR¤vcëq�k^q�nodvª�+>[�q�a�­�bva6q�[�¦§[~m×aRn§fed�aR_R]�we[�_xq�[e�enodÞab¤v[à©@fI_xq�a
m�]eq�[e�^aR¤v[4[�d<abno_b[4ab_R[�[,gTaRf?b^dpsúfId^[4q�k'+Kab_R[�[Vg:9 %ªRvfe_Om!¦ok^q�ab[�_bnodvª�]I¦§ªefI_RnyaR¤vcëq«+^]eq�[~s
fIdTªef<fKs�­�bva ]Id^s +p[~q{ab­$bva ab¤v[X_Rkvdvdvnodvª aRn§cC[GsK[�\p[�d^svq fIdT©(¤v[!aR¤v[�_}q�nodvªI¦o[!­�b^¦o¦´fI_
qbn§c kv¦yax]`dv[�fIk^q�­�b^¦§¦%nÑqOkpq�[~sd%,Rvfe_àq�nodvªI¦o[!­�b^¦o¦ ��fekv_un§cC\v¦o[�cC[�d<ax]MabnofIdpqO\>[�_bgïfI_Rc fId^[´ab_R[�[
ab_x]�wI[�_RqR]`¦�©(¤v[�d0gïfe_bcCnodvª�fedv[ëm!¦ok^q�ab[�_�%_Rvfe_uqbnoc4kv¦§aR]Idv[�fek^q{­�b^¦o¦ �$fIdv[jab_x]�wI[�_RqR]`¦�f`g@ab¤v[
ab_R[�[6nosK[�d<abnUb^[�q!n q�k'+Kab_R[�[~q��<fIdv[�gïfI_�[�wI[�_bzjm!¦ok^q{aR[�_�%�|0[6_R[!gï[�_�aRf,R%n§ªekv_b[,Z(gïfI_�_Rkvdvd^n§dvª
abnocC[�q(]Id^s k^\v\p[�_S+pfekvd^svq�fed aR¤v[ud�kvc,+>[�_(fIg%qbk*+Kab_R[�[~q@n§d�]Cm!¦ok^q{aR[�_�%�� cë]`«{fI_@gïfKm!k^q
f`gYfIkv_C[PQ�\>[�_Rnocj[�d<aR]`¦�©@fI_ÂTXnoqj©(¤v[�ab¤v[�_Cab¤v[-kpq�[Þf`gOab¤v[L+>[�q�a�­�bva q�k'+Kab_R[�[-qb[�¦o[�m×aRn§fed
_R[�qbkv¦yaxq�n§d-qbn§ªedvnUbpm�]IdeaR¦§z_+>[!abab[�_6m!¦ok^q�ab[�_xq(]`dps aR¤�k^q%«{k^q�abnUb^[�q�aR¤v[ànod^m!_R[�]eq�[unod�aRn§cC[a%
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|0[àdvfM© \^_b[~q�[�dea(a{©@fßqbn§dvªe¦§[àm�¦§k^q�ab[�_bnodvªß]I¦§ªefI_RnyaR¤vcëq��v�6¦§ªefI_RnyaR¤vc�l�nodvªÎR�no¦o¦y­8õ�R�+^]eq�[~s
fId]+p[~q{ab­$bva(]`dpsß��¦oªIfe_bn§ab¤vc�l�nodvªÎR�no¦o¦y­8R0R²+^]Iqb[�sëfed_b^_xq{ab­$b^a@qbk*+Kab_R[�[Yq�[�¦§[~m×aRn§fed¼%���¦oªIf`­
_RnyaR¤vc l�nodvªÎR�no¦o¦y­8õ�Rçm!_R[�]`ab[�qufedv[ëm!¦ok^q�ab[�_�+�z}\p[�_�gïfe_bcCnodvª�fedv[Cab_x]�wI[�_RqR]`¦%f`giab¤v[CaR_b[�[I�
]`dpsßaR¤<kpq�]Imx¤vno[�we[�q�]?öÁ´ iqn ¸ _Rkvdvd^n§dvªCaRn§cC[a%���¦oªIfI_Rn§ab¤vc lKn§dvªÎR%n§¦o¦y­8R0RGsK[�ab[�_bcCnodv[�q(]I¦§¦
m!¦ok^q�ab[�_Rq
sKkv_Rnodvªà]YqbnodvªI¦o[�aR_R]�we[�_xqb]I¦efIg^aR¤v[�ab_R[�[e�I]`d^s4ab¤�k^q
¤p]Iq�]`d_öÁ´ i ¸ _RkvdvdvnodvªYabnocC[	%
|0[OsKf´d^f`a@m�fId^qbnÑsK[�_iªIf�fKs�­$b^aiq�k'+Kab_R[�[6qb[�¦o[�m!abnofIdëgïfe_iqbn§d^ªI¦o[Sb^¦o¦>m�¦§k^q�ab[�_bnodvª<qP%��Yf�f�sK­$bva
qbk*+Kab_R[�[�q�[�¦§[~m×abnofId�m�]`d�+>[Þn§cC\v¦o[�cC[�d<aR[�sÿaRf}]Imx¤^n§[�wI[~ÿ�´�iqn ¸ aRn§cC[e��]Iq sKf�[�qV+p[~q{ab­$bva´ï©(¤^nomx¤-sK[�ab[�_RcCn§d^[�q�+>[!a�aR[�_(bva�aRn§dvªßqbk*+KaR_b[�[�q ¸ %.M�¤v[àªef�f�sK­$bva6q�ab_x]MaR[�ªezënoq(kpq�[~s�nodÞab¤v[
qbn§c kv¦yax]`dv[�fIk^q b^¦o¦$]I¦§ªefI_RnyaR¤vcëq(sK[�qRm!_RnU+>[�s�nod-lK[�m×aRn§fed���%
��Õ�Ö ��Û�Ú�å.Þ'Ø8ã��Óá ×SØ�Ù«Ú ç_Ø�Û�Û��T��ç
��¦oªIfe_bn§ab¤^c l�nodvªaR%no¦§¦§­8õYR0m!fe_b_R[�qb\>fId^svq%aRfuab¤v[OªI[�dv[�_Rnom�qbn§d^ªI¦o[Sb^¦o¦p]`¦oªIfe_bn§ab¤^c sK[�qRm!_RnO+p[~s
nod{R�noªIk^_b[c�ë©(n§ab¤úab¤v[c+>[�q�a�­�bvaOqbk*+KaR_b[�[4qb[�¦o[�m×aRn§fed¼%�|}[ sK[�qRm!_RnU+>[4]Id}ÿ�´ iqn ¸ abnocC[´n§cj­
\v¦o[�cC[�d<ax]MabnofIdC]`dps4aR¤v[�dëqb¤vfM©XaR¤^]Ma�aR¤v[(d�kvc,+>[�_�fIg�qbk*+KaR_b[�[�q
nodC]um�¦§k^q�ab[�_�noq.+pfekvd^sK[~s
+�zßcCn§d¼Ð�let ÷ ¦ofIª�ÊCË	ÌÊCËÎÍ ¶ u*ø Ñ %

� q�ab_x]`noªI¤<abgïfI_R©@]I_Rs�ÿ�´ iqn6¦§feª�ÊÂË	ÌÊÂËÎÍ ¶ u�¸ abnocj[Á+>fIkvd^s noqOf	+vaR]`nodv[~s{+�z-q�[~]`_xmx¤vn§d^ªëab¤v[
m!k^_b_R[�d<auab_R[�[Cgïfe_àab¤v[ dv[:Q�a qbk*+KaR_b[�[ëªInow<nodvªÞab¤^[?+p[~q{a,bva�%�M�¤v[ßnocj\^¦§[�cj[�d<aR]MaRn§fedXsK[!­
qRm!_RnU+>[�s�+>[�¦ofM© sK[�ab[�_bcCnodv[�q6ab¤v[ëqbk*+KaR_b[�[�q6gïfI_YfIdv[Cm!¦ok^q�ab[�_Ynod�ÿ�´ i ¸ aRn§cC[Á+<z-kpq�nodvª�]^<kv[�k^[OaRfë[I�ßm!no[�d<aR¦§zß¦ofKm�]`ab[Yab¤v[´qbk*+KaR_b[�[�q�ªen§w�nodvªjab¤v[�+>[�q�aSbva�%

hifId^qbnÑsK[�_jab¤^[�+p[�ªInodvdvnodvªÿf`g6aR¤v[L½õ­ aR¤�n§ab[�_R]`abnofId¼%ÒM$_R[�[�g�dvfM©¥m!fe_b_R[�qb\>fId^svq4abf
ab¤^[àfI_Rn§ªen§d^]I¦>ab_R[�[ugï_RfIc�©(¤vnÑmx¤Þab¤v[àwe[�_babnÑm![~q(]IqRq�noªIdv[~sëaRfßm!¦ok^q{aR[�_xq«r s t�vPvPv�tÂr ³�6ds ¤^]�we[
+>[�[�dÿ_R[�cCfMwI[~sd%Võ@[�gïfI_R[j[�d<ab[�_Rnodvª aR¤v[ë©(¤vno¦§[�­õ¦of�fI\0f`g@nyaR[�_x]MabnofId�½x��©@[Csv[!ab[�_bcCnodv[CgïfI_
]`¦o¦%[�sKªe[�q ò jp´
v�tow ¸ nodúaR_b[�[,g aR¤v[Á^<k^]Id<abn§abno[�q_¹ & x<y z ¹>]`d^s�¹ & x<y { ¹À%´� \v_RnofI_Rnya{zL^<kv[�kv[
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� n§d}ab¤v[Cgïfe_bc f`g@]Id0]I_b_x]�z�f`g�q�nON�[ 4 ôÎñ�54ò 4 ³�nÑquk^q�[~súaRf�_b[�\v_b[~q�[�d<auqb[�¦o[�m!ab[�s0qbk*+Kab_R[�[
[�d<aR_bno[�q�%�l�k*+KaR_b[�[�g.xVy zÁj±´i&�xVy z�t(':x<y z ¸ nÑq(]`d�[�d<aR_bzßnod�^<kv[�kv[ � ]Ma�nod^sK[PQ�¹ &�x<y z¼¹<n§g
ab¤v[
gïfI¦o¦ofM©(n§dvª a{©@fCm�fId^svnyaRn§fed^q�¤vfI¦Ñs �
Za%�¹ &!x<y zd¹q® ñeò�óLô ½fi¼³�]Id^s
H*%igïfe_([�we[�_Rzß[�sKªe[ ò 9Wj±´
v�9�tow ¸ ©(nyaR¤>v!9,�j�v-©i[à¤p]�wI[_¹ &!x���y {q¹4ï ñeò�ó�ô ½fi¼³B%

hifIdpsKnyaRn§fed�´�Z ¸ qb[�¦o[�m×axq�gïfI_.^<kv[�k^[ � fIdv¦ozàaR¤vfeqb[@qbk*+KaR_b[�[�q%aR¤^]Mae��b^a<��´ïn�% [a%§�`ab¤v[�z4sKfudvf`a
[:Qvm�[�[�s�aR¤v[´_R[�cë]`nodvnodvªßm�]I\^]Im�nya{z ¸ %(hifId^svnyaRn§fed·´$H ¸ q�[�¦§[~m×aRq��p]IcCfIdvªë]`¦o¦�qbk*+KaR_b[�[�q�aR¤^]Mabva~�
ab¤v[�fIdv[~qàab¤p]Maj]I_b[�]Iq´¦Ñ]`_RªI[ß]eq´\>feqRq�nO+v¦o[	% tOq�nodvª q�aR]Id^sv]I_Rs0aR_b[�[�m!fecC\vkKaR]`abnofId^q
]`dpsßaR_R]�we[�_xqb]I¦oq��Î^<kv[�kv[ � m�]`d�+>[´q�[�a�kv\�nod{ÿ�´ i ¸ aRn§cC[a%

l<ab[�\·�'´ ] ¸ f`g�l�nodvªaR%no¦§¦§­8õYRñsK[�ab[�_RcCn§d^[�quaR¤v[ßdv[PQ<ac+>[�q�acbvababnodvª qbk*+KaR_b[�[_+<z0qbm�]`dK­
dvnodvª-]`_R_R]�z � q�aR]`_babnodvª-]Ma´\>feqbn§abnofId ñeò�óLô ½fi¼³�%?M�¤v[ßqbk*+KaR_b[�[ënoqYgïfekvd^s�+�z}qRm�]`d^dvn§d^ª
¦o[!gìa��$¦§f�f	T�nodvª�gïfI_Yab¤v[Áb^_xq�aud^fIdK­�[�cC\Ka{z-[�deaR_bz-nod � % �$[!a�g:9�j gYx<y zL+>[jab¤v[ëqbk*+Kab_R[�[
mx¤vf<q�[�d¼%·õ@[!gïfI_R[ ñ#ò�óLô ½�i¼³YnÑqCsK[�m�_b[~]Iqb[�sXnod l�ab[�\Ò�'´�+ ¸ �i©i[Þkv\�sv]MaR[-]`_R_R]�z � %�M�¤v[
[�d<aR_bz�_R[�\v_R[�qb[�d<abnodvªÞq�k*+vab_R[�[Ág.xVy z�nÑqusK[�¦o[!aR[�sd%cõ@[�gïfI_R[4aR¤v[ d^[:Q�auqbk*+KaR_b[�[ nÑquq�[�¦§[~m×aR[�s:�
©@[��B+v_R[�]FTëk^\h�Cq�k*+vab_R[�[�q�©(¤^nomx¤-]`_R[YdvfM©çaRf<fC¦Ñ]`_RªI[Y©(¤vno¦§[´qR]MaRnoq�gïz�n§dvªëm�fId^sKn§abnofIdpq�´�Z ¸
]`dps ´�H ¸ %k&�d<aR_bno[�qëm�fI_R_b[~q�\>fId^svn§dvª0aRfðq�k*+vab_R[�[�qß¦o]I_bªe[�_jab¤^]Id ñ#ò�óLô ½�i¼³ µð¹ &�xVy z�¹�]`_R[
dvf}¦§fedvªI[�_ dv[�[�sK[~sd%·M�f}_R[�m�fI_xsð]`\v\^_bfe\v_bnÑ]MaR[ qbk*+Kab_R[�[~q4fIg�ab¤^[�qb[ aR_b[�[�q���©i[Þ\v_RfKm![�[~s
]Iq gïfe¦§¦ofM©�qP%çlKm�]`d ]`_R_R]�z � gï_bfec ab¤^[-\pf<q�n§abnofId ©(¤vnÑmx¤ m�fId<aR]In§dv[~s�gYx<y z0aRfÿab¤v[�¦o[!gìa
abfX\>feqbn§abnofId ñeò�óLô ½fi ³ µ ¹ & xVy z ¹2%ñ��[!a~g.� y � +>[ ]Xq�k'+Kab_R[�[-[�d^m!fekvd<ab[�_R[�s sKk^_bnodvªÿab¤^noq
qRm�]`d$����j ´
��to� ¸ %�M�¤v[ß[�deaR_bz}m!fI_R_R[�qb\pfed^sKnodvªÞabf�gY� y � nÑq´sK[�¦§[�ab[~sX]`d^s0[�we[�_RzúwI[�_�aR[:Q
]IsM«�]Im![�d<a4abf�� ´�[:Qvm!¦ok^sKnodvªb� ¸ nÑqjm�fId^qbnÑsK[�_R[�sd%0��[�a���+p[�q�kpmx¤G]`d ]Is�«�]em![�d<ajdv[�noªI¤K­
+>fI_�%Þ��gV¹ &Y��� y �1 �y �Y¹.® ñeò�óLô ½fi ³ µº¹ & x<y z ¹y�
m�fId^svnyaRn§fedy´�Z ¸ noq qb]`abnÑq�bp[�sd%�|Ó+^qb[�_RwI[CaR¤^]Ma
©@[ÞsKfÿdvfIajd^[�[�sGabfXmx¤v[~mCTX©(¤v[!aR¤v[�_ëm�fId^sKn§abnofId�H noqëqR]MaRnoq�b^[�s � qbn§dpm![Þnyaë©�]IqCqb]`abnÑq{­b^[~s gïfe_àab_R[�[_gYx<y zp�%nya4nÑq´]I¦oqbfúqb]`abnÑq�bp[�s}gïfI_cg���� y �� Ry ��%Þ|0[Cab¤�k^q´nod^qb[�_bacg���� y �1 �y � n§d<abf� %(|Od-aR¤v[´f`aR¤v[�_O¤^]`dps:�pn§g�m!fed^sKn§abnofId·´�Z ¸ sKf�[~q�dvfIa6¤vfI¦Ñs�gïfe_6q�k'+Kab_R[�[cg���� y �� Ry �k´ïn�% [a%§�
¹ &.��� y �� Ry ��¹4ï ñeò�óLô ½fi¼³�µ�¹ &�x<y zd¹ ¸ ��aR¤v[uwI[�_babnÑm![~qi]es�«�]Im�[�d<a@abf��¯´�[:Qvm!¦ok^sKnodvª�� ¸ ]`_R[Ym�fIdK­
qbnosK[�_b[~sëgïfe_@nod^qb[�_babnofId¼%�M�¤vnÑq@\v_Rf�m�[�qRq�m!fId<aRn§d�kv[~qik^deaRn§¦�qbk*+KaR_b[�[�q@f`g%q�cë]`¦o¦�[�dvfekvªI¤Þq�nON�[
]`_R[�gïfIk^d^sd%�Z6k^_bnodvªàaR¤v[6[�deaRn§_R[�©(¤vno¦o[!­�¦§f�fI\ëfIg$l<ab[�\]�v��]`dë[~sKªI[(nÑqim�fId^qbnÑsK[�_R[�sC]Maicjf<q{a
]4m�fId^q�aR]Id<a�d�kvc,+>[�_@f`g�aRn§cC[~qP%�M�¤�k^q�ab¤v[Ycë]`nodeaR[�d^]Id^m![Of`g$]I_b_x]�z � m�feq�aRq�ÿ�´ i ¸ abnocC[	%M�¤v[cÿ�´ iqn ¸ fMwI[�_R]I¦§¦pabnocC[ugïfI¦o¦§fM©�q�%M�¤v[4m�fI_R_b[~m×abd^[�qRqifIg�aR¤v[4]	+pfMwe[u]I\v\v_Rfe]emx¤ _R[�¦on§[~q(fId�ab¤v[ q�k*+vab_R[�[�q�_b[�\v_b[~q�[�d<ab[�s�nod
^<kv[�k^[ � +p[�n§dvªusKnÑqï«{fen§d<a�%�M�¤v[�[PQ�nÑq�ab[�dpm![@f`gpsKnÑq�«{fInodea�qbk*+Kab_R[�[~q%©(¤v[�dCm!_R[�]`abnodvªOm�¦§k^q�ab[�_Rq
r s t�vPvPv�tÂr w�6Wu nÑqàªek^]`_x]`d<ab[�[�s}q�nod^m![ë©@[ë¤^]�we[Ái�µ ¹ & xVy z ¹�ï¯HFl4gïfI_4[�wI[�_bz}q�k*+vab_R[�[ënod� %,R^fI_YnyaR[�_x]MaRn§fed]n�µ�ZI��qbk*+Kab_R[�[~qY_b[�\v_b[~q�[�d<ab[�sún§d � cë]�z�dvf`aª+>[Csvnoq�«{fInod<a�%´�Ud0fIkv_
nocj\^¦§[�cj[�d<aR]MaRn§fed��$n§ab[�_R]`abnofId�nLµ¿ZßsKf�[�qYaR¤<kpqàdvf`a´kpq�[CaR¤v[?^<kv[�kv[e�!+vkva4nya´[PQK\v¦§nÑm!n§ab¦oz
ab_x]�wI[�_Rqb[�q%aR¤v[�_R[�cë]`nodvnodvªàaR_b[�[(gïfI_�b^d^sKnodvªc+>[�q�a�bvababnodvª^��sKnÑqï«{fen§d<a�q�k*+vab_R[�[�q�%0M�¤vnoqisKf�[�q
dvfIa�nocC\^]Im!a(ab¤v[,ÿ�´�iqn ¸ fMwe[�_x]`¦o¦^aRn§cC[a%

|}[�dvfM©�aRkv_Rdðabf�+>fIkvd^svn§dvª}ab¤^[Þd�kvcV+p[�_ fIgOqbk*+Kab_R[�[~qjn§d ]}m�¦§k^q�ab[�_�%�M�¤v[~b^_xq{a
¦o[�cCcë] _R[�¦Ñ]MaR[�q@aR¤v[´q�nON�[ufIg
qbk*+KaR_b[�[zgj9>abf ñeò�óLô ½fi¼³�%A ���B�DCKk Jz3C361qê�7ª7CìP>Î7 ò j ´
v�tow ¸ îe<�ì�¡#7P96587(¢£v�îF9B7z3P7P/U7VO:587CìÁ;=<>Q�587R¤K¥�¦�î�§�ësnz5
L*7½VP85¨LL;=5f7P9Bîe5�;�ëe<²ësnjJÓ/ >aëF96;=5¨Lqê©QW;=<Î>TS.;=/=/ªW?@!L'7:< U ¹ & x<y z ¹4o¬« x�­"®6³�¯±°þ 6ds WX 	��Y� /(Z��6qRqbkvcC[OaR¤vnÑq(noq�dvf`a�ab_Rkv[à]`dps�¦o[!aSg x<y z +>[´]Á+p[~q{aSb^a�abnodvªßqbk*+KaR_b[�[uqR]MaRnoq�gïz�n§d^ª
¹ & x<y z ¹4°¬« x�­"®6³�¯±°þ 6ds %.Rvfe_�]`d�zß[�svªI[ ò 9�jâ´�v!9$tow ¸ nod^m!nÑsK[�d<a(aRfëwI[�_bab[PQ²wp�^©i[u[�n§ab¤^[�_�¤^]�we[
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} ¹ &!x���y z��B¹0®�¹ &�x<y z¼¹�°³« xs­0®:³�¯ °þ 6ds ´�n$% [	%o�
q�k*+vab_R[�[�gYx��
y zT�(m�fIkv¦Ñs�+p[ßmx¤vf<q�[�d��!+^kKa4sKf�[�q
d^f`a�ªInowI[à]Á+>[!a�aR[�_Sb^a ¸ �^fI_} ¹ & x � y z �B¹4ï ñeò�óLô ½fi ³ ´�n$% [	%o�^qbk*+Kab_R[�[ªg x � y z ��nÑq�aRf<fC¦Ñ]`_RªI[ ¸ %

M�¤v[�_b[Yc4k^q�a([:QKnÑq{a�]Ma(¦o[�]eq{a(fId^[Owe[�_bab[:Q²v�9�©(n§ab¤·¹ & x � y z �B¹4ï ñ#ò�óLô ½�i ³ %S´�M�f�+p[à\v_R[�m�noqb[I�
ab¤^[�_R[Yc k^q�a�[PQKnoq�a�]Ma(¦§[~]Iq�a�a{©ifCq�kpmx¤�we[�_babnÑm![�q�% ¸ |6aR¤v[�_R©(noqb[_¹ &!x���y z��Â¹4°¬« x�­"®6³ª¯�°þ 6ds ©@fIkv¦Ñs
¤vfe¦os gïfI_([�wI[�_RzëwI[�_�aR[:Q�v�9:]IsM«�]Im![�d<a@aRf*w ]`dpsßaR¤<kpq�gïfI_�qbk*+KaR_b[�[zgYx��
y {´©@[u©ifekv¦os�¤^]�we[
¹ &�x���y {q¹4°¬« x�­"®6³ª¯�°þ 6ds 8 ´$Ã(µ�Z ¸ ° ñeò�ó�ô ½fi¼³�%.M�¤^noq@©@fIkv¦Ñsßm!fed<ab_x]IsKnÑm×aiab¤^]`aYgYx<y zjnÑqi]V+p[~q{abvababnodvªßq�k'+Kab_R[�[a%

u

v
e´

u’

e’´ best fitting 
subtree

e’’µ
w

subtree containing > remain_i vertices 

Te,u

T
¶

e’,u’·
R%n§ªekv_b[´¬ � �U¦o¦ok^q{aR_R]`abnodvªjab¤v[à\>feqbn§abnofId�f`g%[�sKªe[�q ò � ò 9��v]Id^s ò 9 9$%

|}[ ]`_R_bnowI[u]Ma6]ëm�fId<ab_x]IsKnÑm×aRn§fed gïfe_(ab¤^[4]IqRq�k^cj\vabnofId·¹ &!x<y zd¹q°¸« x�­"®6³ª¯�°þ 6¼s +�z�m!fed^qbnos�­
[�_Rnodvª´]àq�k'+Kab_R[�[�nod_gYx���y z���©(nyaR¤}¹ &!x���y z��Â¹4ï ñ#ò�óLô ½�i¼³�%,¹�[�_bab[:Qºv�9vnÑq�n§dpm!nÑsK[�d<a�aRf4]Ma�¦o[�]eq{a
fId^[ë[�sKªe[ ò 9 9�j ´�v!9$to� ¸ ©(n§ab¤k¹ &�xs� ��y � ¹�o»« x�­"®6³ª¯ °þ 6ds %LM�¤^noq q�n§abk^]`abnofIdXnÑq´no¦§¦ok^q�ab_x]MaR[�sÿnod
R%n§ªekv_R[6¬q%�M�¤v[6m�]Iqb[,¹ &!x�� ��y � ¹q® ñeò�óLô ½fi¼³�©@fIkv¦Ñsjn§cC\v¦ozjab¤^]`a�ab¤v[Yq�k'+Kab_R[�[�_Rf�f`aR[�sC]Ma¼�
nÑq�]ª+p[�a�aR[�_�bva�ab¤^]IdÁgYx<y z4]`d^sjªInowI[�]um�fId<ab_x]IsKnÑm×aRn§fed¼%%��g�¹ &�x � � y � ¹4o ñeò�óLô ½fi¼³��e©@[(]`\v\v¦oz
ab¤^[ qR]`cC[4]`_RªIk^cj[�d<a6k^qbn§dvª [�sKªe[ ò 9 9�nod-ab¤v[ _bfe¦§[4f`g ò 9�%O� qbk*+^qb[�^<kv[�d<aOq�ab[�\ú¦o[�]Is^q(abf
]Cm!fedeaR_R]esKnÑm×abnofId!%�)6[�d^m�[I��¹ & xVy z ¹*o « x�­"®6³ª¯ °þ 6¼s % `
A ���B�DC¾½ @!L'7�<�1qêºGC7P9zësnÓ361hGP5$9B7C7:3zî#3C36;À>	<W7Cì_58ë_î*O:/À143C587P9£G+H?JÓ/ >aëF96;=5¨LqêlQW;=<Î>TS.;=/=/¿P~ S¿; 3,îF5 ê_ë#365$cCnod¼Ð#let ÷ ¦§feª�ÊÂË	ÌÊÂËÎÍ ¶ u ø Ñ ¸ WX 	��Y� /(Z(�$[!a 4 ´ ½CtRÀ ¸ +>[uab¤^[´cCn§dvnoc4k^c qbnUN�[àf`g%ab¤v[´qbk*+KaR_b[�[´q�[�¦§[~m×ab[~s�]Ma(ab¤^[:À`­õab¤-q�ab[�\
f`g%ab¤^[�½ ­õab¤Þn§ab[�_x]MaRn§fed�f`g$aR¤v[´©(¤vno¦o[!­�¦§f�fI\!%�|}[´qb[!a 4 ´�½ÂtR� ¸ j 4 ôÎñ15qò 4 ³ %.R^_bfec �$[�cCcë]�H
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cCfeq�aÓl1�FÃ _R[�cë]`nodvnodvªëwI[�_�aRnom�[�q�%«M�¤vnÑq6_R[�qbkv¦§aRq�nod ]`a6cCfeq�aOcCn§d¼Ð�let ÷ ú ûÂü'ýú ûBü'þ ø Ñ nyaR[�_x]MaRn§fed^q��[�]emx¤�n§ab[�_R]`abnofIdÞm!fId<aR_bnO+vkKaRn§dvªë]`a�cjf<q{a«Ã,µ�Zàqbk*+Kab_R[�[~qP%

M�¤v[6qbk*+KaR_b[�[�q
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�6qRq�k^cj[�aR¤v[-\v_RfKm![�qRqjf`gYn§d^m�¦§kpsKn§d^ªðq�k*+vab_R[�[�që]Id^s�nosK[�d<abn§gïz<nodvªðqbk*+KaR_b[�[�qCf`guq�nON�[
¦Ñ]`_RªI[�_@aR¤^]`d-dv[�[�sK[~s-m!fed^q�nÑsK[�_Rq�we[�_babnÑm![�qáv�ß Í tov!ß Ì tPv�vPv:t(v�ß � %�lK[�[,R%noªIkv_R[ �4gïfI_6]Id�n§¦o¦§kpq{­ab_x]MaRn§fed¼%.|Ó+^q�[�_bwe[(ab¤p]Mai©@[O]eqbqbkvcC[jà Å oÒH*%
��g:gïfI_�]´wI[�_�aR[:Qºv�ß Ä ËÎÍ aR¤v[Yqbk*+KaR_b[�[6_Rf�f`ab[~s]MaYnyaxqY¦§[�gìabcCfeq�aYmx¤vno¦Ñs m!fed<aR]`nod^q6cjfe_b[ wI[�_�aRnom�[�q(aR¤^]`d}dv[�[~sK[�s��>we[�_bab[PQ>v!ß Ä ËÎÍ sKf�[�qOdvf`a]`\^\p[~]`_�nodëab¤^noq�[�d�kvcC[�_x]MaRn§fed¼%�R^fI_i[:Qv]`cC\v¦o[I�IgïfI_�aR¤v[�aR_b[�[6qb¤vfM©(dCn§d]R%noªIkv_R[«`v�<wI[�_�aR[:Q
ô ©@fIkv¦ÑsÞ]`\v\>[�]I_(n§dÞab¤^[à[�d�kvcC[�_x]MaRn§fed��q+vkKa�we[�_bab[:Q]lY©@fIkv¦Ñs�dvf`a�%

�6q ]`¦o_b[~]IsKz q�aR]`ab[~s:��aR¤v[ßcë]eQKnoc4kvc d<k^c,+>[�_´fIg�we[�_babnÑm![~qudv[�[~sK[�s}gïfI_ m!¦ok^q{aR[�_Vr ³
gï_RfIc ab¤v[jq�k*+vab_R[�[´_Rf�f`ab[~s-]Ma:v ß Í nÑq ýß Í %6tOq�nodvªëaR¤v[ qR]`cC[4]I_bªekvcC[�d<a��^ab¤v[ d<k^c,+>[�_6fIgwI[�_�aRnom�[�q@dv[�[�sK[~s gïfe_6m!¦ok^q�ab[�_(r ³ gï_bfec�ab¤^[´q�k*+vab_R[�[u_bf�fIab[�s�]`a0v ß Ä noq6]Ma(cCfeq�a ýß Í ß Ì������ ß Ä %|0[Oq�abfI\ßab¤v[O\v_bfKm�[�qRq�f`g�nod^m�¦§k^svn§dvªjq�k'+Kab_R[�[~q�nodeaRf m�¦§k^q�ab[�_Yr ³ ]Maiwe[�_bab[PQ�v ß Ä ©(¤v[�dëab¤v[]Im!abk^]I¦pd�kvcV+p[�_�f`g$we[�_babnÑm![�qidv[�[�sK[~sßgï_RfIc ab¤^[uqbk*+KaR_b[�[O_Rf�f`aR[�sß]`aÐv ß Ä nÑq�q�cë]`¦o¦o[�_iab¤^]Id
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 subtrees  not  in C    

u

 subtrees already in C  and inducing more than  c-c/d vertices      

l1
�=u

l2

l3

2
3
�

4
�

u

v�

u

k
�v�v vv�

1

at most c/d vertices to�
be included into C

  

i
i

i

R%n§ªekv_R[´� � �U¦§¦ok^q�ab_x]MaRn§dvªCwe[�_babnÑm![�qÐv ß Í t(v ß Ì tPvPv�vPt(v ß � ]Id^sßaR¤v[´qbk*+Kab_R[�[~q(nod�m�¦§kpq{aR[�_(r ³ gïfI_à�sSj �p�hà=u(j��^�hà��(j¿Hv�^]`dps 4 j¿�'%
l1�FÃ�gïfI_4ab¤v[_bp_Rq�a´abnocC[	%�Rvfe_ m�¦§k^q�ab[�_VrSsCnodÿab¤v[ßab_R[�[ qb¤vfM©(dÿn§d·R%noªIkv_R[]`^�$aR¤v[_b^_xq{a
n§ab[�_x]MaRn§fed fIg�ab¤vnÑq�\v_RfKm![�qRq@q{aRfI\^q�]Ma�wI[�_�aR[:Qm��©(¤v[�d�rSs6]I¦§_R[�]esKzëm!fedeax]`nod^q(¬I¬´wI[�_babnÑm![~qP%
|Odv¦oz�¬ cCfI_R[Ywe[�_babnÑm![~q@]I_b[udv[�[�sK[~s�]`d^s�¬Á°�`,jyl1�eÃ�%
��a(gïfI¦o¦§fM©�q@aR¤^]Ma

là�s�à=u�v�vPvoà Á o l
Ã

]`dps à�s�à=u�v�vPv(à Á ®hÃ�%0hi¦ok^q{aR[�__rY³Om�fId<aR]In§d^q4]`¦o_b[~]IsKzFà�sS» à=u(»âvPv�vÎ»@à Á µ 4 q�k*+vab_R[�[�q]`dpsÿ©i[�¤^]�wI[�à Å opHv��Z}® ÀA® 4 %�M�¤v[�d<k^c,+>[�_jf`g6qbk*+Kab_R[�[~q4]I¦§_R[�]esKz nodArY³Á´ïn�% [a%§�_ ÁÅ ^ s ´�à Å µ�Z ¸�¸ noqOcë]eQKn§cCnON�[~s-]`d^s¾à�sIà=u�vPv�v(à Á ®yÃ�nÑqOqR]MaRnoq�b^[�sÞgïfe_ 4 jèZ ]`dpsaà�szj±Ã'%
)�[�d^m![e�Kab¤^[ªb^_Rq�a«lYµ�l1�FÃëwI[�_�aRnom�[�q@nod�m�¦§kpq{aR[�_(r ³ nod^sKk^m�[´]Ma(cCfeq�a(Ã�µ�Zàqbk*+KaR_b[�[�q�%

M�¤vnÑqO]	+pfMwe[´]`_RªIkvcC[�d<a6nÑq�_R[�\>[�]`ab[~sÞgïfI_Oab¤v[jq�k*+vab_R[�[´©(n§ab¤ú_Rf�f`a:v ß � %ÓM�¤v[4ªefe]`¦$noqabfÞnod^m!¦ok^sK[jab¤^[j_R[�cë]In§dvnodvª�´ïn�% [a%§�$]`aYcCf<q{a�l1�eÃ ¸ wI[�_�aRnom�[�qOn§d<abf�m!¦ok^q�ab[�_�r ³ %,M�¤v[Cdv[PQ<al1�FÃcµ²l1�eÃ u wI[�_�aRnom�[�q(]eqbqbn§ªedv[�s�aRfßm!¦ok^q{aR[�_Ór ³ n§d^svk^m![4]`a6cCfeq�a(ÃcµÒZ´qbk*+Kab_R[�[~qP%��(gìaR[�_
� ]I\v\v¦onom�]MaRn§fed^q�fIg$aR¤v[à]`_RªIkvcC[�d<a~� ýþ! we[�_babnÑm![�qi_R[�cë]`nodßaRfÁ+>[à]IqRq�noªId^[�sCaRfCm�¦§kpq{aR[�_«r ³ %M�¤vnÑq�n§cC\v¦ono[�q�aR¤^]Ma(lzoÒÃ#"u]`dps � ® ú ûBü'ýú ûÂü'þ %M�¤v[@abfIaR]`¦�d�kvcV+p[�_�f`gpqbk*+KaR_b[�[�q
]IqRq�noªId^[�sàaRfYm�¦§kpq{aR[�_.r ³ noq%aR¤<kpq%]`a�cjf<q{a
cCn§d¼Ð�letÂÃdù
÷�ú ûBü'ýú ûÂü'þ ø Ñ %±M�¤vnÑq?+>fIk^d^s fId aR¤v[ d�kvcV+p[�_ßf`g´qbk*+Kab_R[�[~q ]I¦oqbfX¤vfI¦ÑsvqCgïfe_~� ï �*%T|}[
m!fed^m!¦ok^sK[YaR¤vnoq6q�[~m×abnofIdÞ©(n§ab¤Þab¤v[ugïfe¦§¦ofM©(nodvªjab¤v[�fI_R[�cL%Ë �����h	����%$ JÓ/ >Îëe96;=5
L4ê QW;=<Î>TS�;=/=/ÎP�S,S ìa7:587:96êÁ;=<W7:3�îF<{�¼PoOP/21436587:96;=<4>en:ëe9?î_>	;¨¡#7P<�iÑP¡e7:96587(¢·5$9Â7Â7Ág ;=<¿5�;=ê�7~öÁ´ i ¸ W @�L*7{<'1qê*GC7:9�ësn~361hG:5�9B7C7:3�î#3C36;À>F<�7Cì²5fë�îDO:/21436587:9�; 3GCëe1q<�ì	7Cì�G+HàcCn§ddÐ#letBÃzù ÷Pú ûÂü�ýú ûBü'þ ø Ñ W
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�UdôaR¤vnoqÞqb[�m×aRn§fedç©@[}sK[~qbm�_bnO+p[ fIkv_�m!¦ok^q�ab[�_RnodvªG]`¦oªIfe_bn§ab¤^cCq]+^]Iqb[�s fed qbn§c kv¦yax]`dv[�fIk^q
m!¦ok^q�ab[�_«b^¦o¦§nodvª�%zM�fëabk^_bd �6¦§ªefI_RnyaR¤vc �Y[�dv[�_bnÑm×­{l�noc4kv¦ R%n§¦o¦
sK[�qRm!_RnU+>[�sún§d}R%noªIkv_R[4� n§d<abf
]jm!fIcC\v¦o[!aR[à]`¦oªIfI_Rn§ab¤vc��<©i[udv[�[�s abfCq�\>[�m�nygïzëaR¤v[àq�k'+Kab_R[�[àqb[�¦o[�m×aRn§fed�]Id^sëaR¤v[ufI_xsK[�_�nod
©(¤vnÑmx¤jm�¦§kpq{aR[�_xq%]I_b[�m!fed^qbnosK[�_b[~sd%��6¦§ªefI_RnyaR¤vc l�noc4k^¦OR%no¦§¦§­8�ªR k^qb[�q�ab¤v[(ªef�f�sK­$bva�qbk*+Kab_R[�[
qb[�¦o[�m×aRn§fedô]`d^s ¤^]eq]ÿ�´ iu¦ofIª�ÊÂËÎÍÊ ¶ Ï ¸ _bk^dvdvnodvªÿabnocC[	%T��¦oªIfI_Rn§ab¤vc l�n§c kv¦ R�no¦o¦y­8õ�R5k^qb[�q
+>[�q�a�­�bva q�k'+Kab_R[�[-qb[�¦o[�m×aRn§fed ]Id^s ]Imx¤vno[�we[�q_ÿ�´ iqn6¦§feª�ÊÂËÎÍÊ ¶ Ï ¸ abnocC[	%yR%no_Rq�a�­�bvaßqbk*+Kab_R[�[
qb[�¦o[�m×aRn§fed�m�]`d]+>[un§cC\v¦o[�cCdv[�aRs abfC]Imx¤vno[�we[�aR¤v[àqb]Icj[Y\>[�_bgïfI_RcC]Id^m![u]Iq�l�noc4kv¦ R%n§¦o¦§­8�ªRY%
l�nod^m![uªef<fKs�­�bva(sK[!aR[�_RcCn§dv[~qY+p[�a�ab[�_�bva�aRn§d^ªCqbk*+KaR_b[�[�q���©i[àsKfjdvf`a�m�fId^qbnosv[�_ b^_Rq�a�­�bva�gïfI_
qbn§c kv¦yax]`dv[�fIk^q b^¦o¦$]I¦§ªefI_RnyaR¤vcëqP%

|}[]b^_xq{a4\^_b[~q�[�deaj��¦oªIfI_Rn§ab¤vc l�noc4kv¦ R%n§¦o¦y­��ªRT©(¤vnÑmx¤ðm!fed^q�nÑsK[�_Rq´m�¦§kpq{aR[�_xqc+�zÿdvfIdK­
sK[~m!_R[�]Iqbnodvª ñeò�óLô ½fi�­�[�d<ab_Rno[�q�%.M�¤vnoq�fI_xsK[�_�nÑq�m!_Rk^m!nÑ]`¦�gïfe_6]Imx¤^n§[�w<nodvª ab¤v[ m!¦Ñ]`nocj[~s�abnocj[+>fIkvd^s¼%ñl�nod^m![�aR¤v[ ñeò�ó�ô ½fiñ[�d<ab_Rn§[~që]`_R[L+p[�a{©i[�[�dô�X]`d^sÒlM�(qbfI_babnodvª0ab¤v[ ñ#ò�óLô ½�i�­
[�d<aR_bno[�q�m!f<q{axqSÿ�´ i ¸ abnocC[à\p[�_(nyaR[�_x]MaRn§fed¼%Ñ|([�m�]`¦o¦paR¤^]Ma6l�noc4k^¦OR%no¦§¦§­8�ªR�q�[�¦§[~m×axq(q�k*+vab_R[�[�qg 9 ©(¤^nomx¤ëqR]MabnÑq�gïz ÷ ñeò�óLô ½fi ³ �eÃ ø ®º¹ & 9 ¹4® ñ#ò�óLô ½�i ³ %%�$[!a ñ +>[6]`dë]`_Â+vn§ab_x]`_Rz´wI[�_�aR[:Q4fIggçmx¤vf<q�[�dß]Iq�ab¤v[Y_bf�fIa�%0M�¤v[O]I¦§ªefI_RnyaR¤vc bp_Rq�ai_Rf�f`aRq�ab_R[�[Óg ]Ma ñ %��6[:Q�a���n§a@sK[�ab[�_bcCnodv[�q
gïfI_u[�wI[�_Rz�wI[�_�aR[:QawÞab¤v[Cd�kvc,+>[�_ufIg�wI[�_�aRnom�[�qYn§d ab¤v[ëqbk*+KaR_b[�[ _Rf�f`ab[~sú]MaewW%4��[�aeØÎ´�w ¸+>[àab¤vnÑq(^<k^]Id<abn§a{z	%Ï|�f<fIabnodvªCab¤^[àab_R[�[4]Id^s�ab¤v[ m!fIcC\vkvaR]MaRn§fed-f`g%ab¤v[�Øa´�w ¸ ­õ[�d<ab_Rn§[~q�m�]Id+>[´sKfIdv[unod{ÿ�´ i ¸ aRn§cC[?X �#[�%|Odv[*/ �h	 ­�¦§f�fI\}n§dÿr�¤p]Iqb[�qÁZ fe_cHßcë]FTe[�qYfId^[ aR_R]�we[�_xqb]I¦$fIg�ab¤^[Cm�kv_R_b[�deaYab_R[�[C]`dps
]IqRqbn§ªed^q´fedv[Þqbk*+KaR_b[�[ aRf}[�wI[�_bzXm!¦ok^q�ab[�_L´�nygOab¤v[-m�¦§k^q�ab[�_jq�abno¦o¦«^ekp]`¦onÀb^[~q gïfI_j_b[~m![�now�n§d^ª
wI[�_�aRnom�[�q ¸ %
r�¤^]eq�[VZ6[PQ�[~m!kKaR[�qinyaR[�_x]MaRn§fed^q�k^deaRn§¦�[�wI[�_Rzëm!¦ok^q�ab[�_@nÑqiqR]Mgï[u]`d^sëab¤v[Yd�kvc,+>[�_
f`g�n§ab[�_R]`abnofId^q�[�^<k^]I¦oq�ab¤v[Ycë]eQKn§c kvc�d�kvc,+>[�_@f`g$qbk*+KaR_b[�[�q�]eqbqbnoªIdv[~sjabf ] qb]`gï[6m!¦ok^q�ab[�_�%

�6qRq�k^cj[´ab¤v[´¦Ñ]Iq�aOq�ab[�\úsK[!aR[�_Rcjnodv[~s-]ëq�k*+vab_R[�[àgïfe_6m!¦ok^q�ab[�_zr ³ %(�6qRq�k^cj[4wI[�_bab[PQmw
¤^]eq�mx¤vno¦ÑsK_b[�d3v s tov u t�vPvPv�tov ] ]`dps4m!¦ok^q�ab[�_0r ³ noq
]IqRqbn§ªedv[�sYaR¤v[@qbk*+KaR_b[�[i_Rf�f`aR[�s´]`a�wI[�_�aR[:Qv ß �!Zc® à�® Õ�%�)�[�d^m![e� ñeò�ó�ô ½fi ³ �eÃ?®@ØÎ´�v ß ¸ ® ñeò�óLô ½fi ³ ]Id^sÞgïfI_,Zc®DÀ?° à
©@[à¤^]�we[ØÎ´
v Å ¸ ° ñeò�ó�ô ½fi ³ �eÃ�´ïn�% [a%§�<ab¤^[Yqbk*+KaR_b[�[6_Rf<fIab[~sß]MaÐv Å nÑq�aRf�f qbcC]I¦§¦pgïfI_Sr ³ ¸ %��(gìaR[�_@ab¤v[qbk*+Kab_R[�[u_Rf�f`ab[~s�]`aáv ß ¤^]eq�+p[�[�d-]IqRq�noªId^[�s abfßm!¦ok^q�ab[�_(r ³ �^]ëqbk*+KaR_b[�[Ogïfe_6m!¦ok^q�ab[�_(r ³Oí�s
nÑq6sK[�ab[�_RcCn§d^[�sd%Y��f`aR[´aR¤^]MaY©i[ ¤^]�wI[ ñeò�ó�ô ½fi¼³Y® ñeò�ó�ô ½fi¼³Oí�s#%zM�¤v[4dv[PQ�aO\^]I_R]IªI_x]`\v¤
qBTI[!axmx¤v[�q@¤vfM© ab¤v[àd^[:Q�a6q�k'+Kab_R[�[YgïfI_(rY³Oí�sYnÑq@gïfIkvdpsd%.M�¤v[,ÿ�´ i ¸ aRn§cC[c+>fIk^d^sßgïfe_(fIdv[
n§ab[�_x]MaRn§fed gïfe¦§¦ofM©�qigï_bfec�aR¤v[u©@]�zëaR¤v[uab_R[�[YaR_R]�we[�_xqb]I¦pnÑsK[�d<aRnÀb^[~q�qbk*+Kab_R[�[~qP%

�Ud4fe_RsK[�_�aRfOsK[�ab[�_RcCn§d^[�ab¤^[@qbk*+KaR_b[�[�abfÓ+p[@]IqRq�noªId^[�sYabfYm!¦ok^q�ab[�_�rY³Uí�sM��aR¤v[�aR_R]�we[�_xqb]I¦
b^_xq{a6m�fId^qbnÑsK[�_xq@ab¤v[4_b[�cC]In§d^n§dvªëmx¤vno¦ÑsK_b[�d�f`g
wI[�_bab[PQmw>�^d^]IcC[�¦oz wI[�_�aRnom�[�q0v!ßÀí�setPvPv�vPt(v ] %|Ó+^qb[�_RwI[@ab¤p]Ma�qbn§d^m�[(ab¤^[6q�k'+Kab_R[�[~q�_bf�fIab[�sj]MaÏvdsetov�uetPv�vPvPt(v�ß
6dsi©@[�_R[(dvf`a�¦Ñ]`_RªI[�[�dvfIkvªe¤
gïfI_um!¦ok^q�ab[�_�rY³b��ab¤v[�zú]`_R[ ]I¦oqbf dvfIaY¦Ñ]`_RªI[ [�dvfekvªI¤úgïfI_crY³Uí�s~´ q�nod^m![Cm!¦ok^q�ab[�_Rqu]`_R[ m�fIdK­
qbnosK[�_b[~s�+�z dvfIdK­UsK[~m!_R[�]Iqbnodvª ñeò�óLô ½fi�­õ[�deaR_bno[�q ¸ % ��g´aR¤v[�_R[ [PQ�nÑq�aRqÞ]ðwI[�_�aR[:QÖv Å ©(nyaR¤ØÎ´
v Å ¸ o ñeò�ó�ô ½fi ³Oí�s �FÃ^��àF»²Zz®FÀ?® Õ���]´qbk*+KaR_b[�[(gïfI_�r ³Oí�s noq�gïfIkvdpsCn§d ]àab_R[�[�_Rf�f`ab[~s]Maàfedv[Cf`g@ab¤v[ßqbnU+^¦§nodvªequfIgÏv ß %?M�¤v[Cab_x]�wI[�_RqR]`¦
m!fed^qbnosK[�_RqOaR¤<kpqàwI[�_�aRnom�[�qYdvf`a´ze[!auab_x]M­
wI[�_Rqb[�s4n§djaR¤v[�m!kv_R_R[�d<a�nyaR[�_x]MabnofId!%%�OqbqbkvcC[�ab¤^]`a�gïfI_�]I¦§¦Kwe[�_babnÑm![�q,v Å �±àP»}Zª®FÀ?®ÖÕ:�`©i[¤^]�we[eØÎ´�v Å ¸ ° ñ#ò�óLô ½�i ³Oí�s �eÃ�%YM�¤v[´ab_x]�wI[�_xqR]`¦�dvfM© +^]ImCTKq�kv\�aR¤v[àab_R[�[ ]`d^s�m!fed^qbnosK[�_Rq
wI[�_�aR[:Qaw-dv[PQ<a�%VR^fI_uwI[�_�aR[:Q¾w-©@[ cë]`nod<aR]In§d ab¤v[Cd�kvc,+>[�_àfIg�wI[�_�aRnom�[�qYnod}n§aRquqbk*+Kab_R[�[
©(¤vnÑmx¤G¤^]�we[�]I¦§_R[�]esKz�+>[�[�d ]eqbqbnoªIdv[~sÿabfÿm!¦ok^q�ab[�_xq n§d�ab¤v[�m!k^_b_R[�d<a n§ab[�_R]`abnofId¼%X��gOab¤v[
m!k^_b_R[�d<aYqbk*+KaR_b[�[4_Rf�f`ab[~sú]MaYwI[�_�aR[:Qaw-sKf�[�qYqb]`abnÑq{gïz�aR¤v[jqbnON�[4_R[�^<kvno_R[�cC[�d<aRq6gïfI_�rY³Uí�sM�
]`d-]eqbqbn§ªedvcC[�d<a(noq�cC]esK[	%�|Ó+^q�[�_bwe[Yab¤^]`a(ab¤v[4qbk*+KaR_b[�[à_bf�fIab[�sÞ]Ma�we[�_bab[PQ�w�m�]`dvdvfIa«+p[
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<�Õ�Ö æ�å�á>=Óä�Þ�Ø�Ù«Ú@?dÛ�àÓßaã4Ü!Þ'Ø�Ù(Úâä�Û�Ú.å.Þ�Ø8ã��(áèß
�Udjab¤vnÑq�qb[�m!abnofIdj©i[�sKnÑqRm!k^qRq%ab¤v[6\p[�_�gïfe_bcë]`dpm![@f`g:��¦oªIfI_Rn§ab¤vcëq�l�nodvªaR%no¦§¦§­8R�R@��l�n§c kv¦ R�no¦o¦y­
�ªR@�^l�nodvªaR%no¦§¦§­fõ�R@�v]`dpsÞl�noc4k^¦OR%no¦§¦§­fõ�RX©(n§ab¤Þ_R[�qb\p[~m×a�abf ab¤v[àd�kvcV+p[�_�f`g%qbk*+KaR_b[�[�q�]`dps
m!¦ok^q�ab[�_�q�nON�[~q@gïfI_(q�z�d<ab¤^[!abnÑm�]I¦§¦ozßªe[�dv[�_R]`ab[�s ab_R[�[~qY+p[�¦§fedvªInodvªjabfëm!¦Ñ]IqRqb[�qzZà]`d^sÞ�'%�M�¤v[
ªI_x]`\^¤^q(q�¤^fM©ñ_R[�qbkv¦§aRq�gïfe_�aR[�d{�$­õwM]`¦okv[~q����·jÖÀ��qZ��^��À5A�Ð~�'tPZ	tCHqt�vPvPv6tR� Ñ %��Y_x]`\v¤pq(gïfI_
ab_R[�[~q$nod m�¦o]eqbq ZÓ´�n$% [	%o�MaR_b[�[�q�n§d ©(¤vnomx¤ [�we[�_RzYsK[�ªI_R[�[inoq�[�^<k^]I¦§¦ozu¦§nOTI[�¦§z ¸ ¤^]�wI[.i{j ¬qtb�e�I�^�l(j ¬`�v�p]`d^s�]Ccë]eQKnoc4kvc�sK[�ªe_b[�[YfIg�¬I�*% �Y_x]`\^¤^q@gïfI_(aR_b[�[�q(nod-m!¦Ñ]IqRq��{´ïn�% [a%§�Wõi­ aR_b[�[�q ¸
¤^]�we[u¬*tb�I�e�4¦o[�]�we[�q�%

R%n§ªekv_b[~q(��]`d^sú� q�¤vfM©T_R[�qbkv¦§aRq6gïfI_�aR¤v[4d�kvcV+p[�_OfIg�q�k'+Kab_R[�[~qP%(M�¤^[4ªI_x]`\^¤^q6qb¤vfM©
ab_R[�dpsvqC©(¤vnÑmx¤ ©@[�_R[�f	+^qb[�_RwI[~sXgïfe_ß]`¦o¦�ab_R[�[�q m!¦Ñ]IqRq�[~qj]Id^s m!¦ok^q�ab[�_ßqbnON�[�qëm�fId^qbnÑsK[�_R[�sd%
��¦oªIfe_bn§ab¤^c¥l�n§d^ªaR%n§¦o¦§­fR0RXªe[�dv[�_R]`ab[�q@m!¦ok^q�ab[�_Rq�m!fed<aR]`nodvnodvª´aR¤v[u¦o]I_bªe[�q�aid�kvcV+p[�_(f`g�qbk*+K­
ab_R[�[~qP%�M�¤vnÑq�¤vfI¦Ñsvq
©(¤v[�dC©i[(m!fed^qbnosK[�_%ab¤v[(cC[�svno]Id��IcC[�]Id��I]Id^sjcC]FQKn§c kvc5d�kvc,+>[�_�fIg
qbk*+Kab_R[�[~q�´ïfMwe[�_�]`¦o¦$m�¦§k^q�ab[�_Rq(]Id^sÞfMwI[�_zZ~� ab_R[�[�q�f`g%ab¤v[´qR]`cC[ua{z�\p[ ¸ %YM�¤vnoq�noq(d^f`a6qbkv_�­
\v_Rnoqbnodvª´q�nod^m�[Ol�nodvªaR%no¦§¦§­fR0R0q�nocC\v¦ozj]I_b_x]`dvªe[�q
qbk*+Kab_R[�[~q.+�zCq�nON�[�]Id^sC\v_Rf�m�[�[~svq�ªI_R[�[~sKno¦§z
©(n§ab¤vfekKa�gïkv_bab¤v[�_$fe\KabnocCnUN~]MabnofIdpqP%%��¦oªIfI_Rn§ab¤vcëq�lKn§c kv¦OR%no¦§¦§­8õYRÞ]`dps´l�n§d^ªaR%n§¦o¦§­fõ�RÞm!fIdpq�nÑq{­
ab[�d<ab¦oz´fIkKaR\p[�_�gïfe_bc5ab¤v[@a{©@fY]I¦§ªefI_RnyaR¤vcëq�+p]Iqb[�s fIdcbp_Rq�a�­�bva�]`d^s ªIf�fKs�­�bva�©(nyaR¤ _R[�qb\>[�m×a
abf cCn§dvnocCnUN�n§d^ª4aR¤v[ud<k^c,+>[�_@f`g�qbk*+KaR_b[�[�qin§d ab¤v[um!¦ok^q�ab[�_xq�%0M�¤^[6_R[�¦Ñ]MabnofIdpq�¤vno\?+>[!a{©@[�[�d
ab¤^[ua{©if�+>[�q�a�­�bva6]`\v\^_bf<]Imx¤v[~q�nÑq�[:Qv]`cCnodv[�sÞnod-sK[!ax]`no¦:n§dÞab¤^[àdv[:Q�a6qb[�m×aRn§fed¼%

Rvfe_�]`¦o¦�gïfIkv_�m!¦ok^q�ab[�_bnodvªà]`¦oªIfe_bn§ab¤vcëq0R%n§ªekv_R[�q0�u]`d^sj�Oqb¤vfM© ]��b¦§[�wI[�¦onodvªOf	x �Onodjab¤v[
d�kvc,+>[�_�fIgpqbk*+Kab_R[�[~q�]Iq0�-nod^m!_R[�]eq�[~qP%0|OwI[�_x]`¦o¦õ�MfIkv_
[:QK\>[�_Rn§cC[�deax]`¦K©@fI_ÂTàq�kvªeªI[~q{axq$aR¤^]Ma
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gïfI_�l�noc4k^¦OR%no¦§¦§­8�ªRB8���l�nodvªaR%no¦§¦§­fR0R�`6�
l�noc4kv¦ R%n§¦o¦§­fõ�RC:à�vl�nodvªaR%no¦§¦§­fõ�R 8 gïfe_Yõi­õab_R[�[�q�©(nyaR¤�¬v� �e�I�u¦o[�]�we[�q�¾ekv\^\p[�_igïfekv_@ªI_x]`\v¤^q
¤^]�we[D3 jkH`�C]`dps~l«j ¬`�*¾�¦ofM©i[�_�gïfIkv_(¤p]�wI[E3 j¿�ÎH ]Id^s�lSjkHI¬*%
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k^qbn§d^ª]�ðªe_b[~]Mab[�_(ab¤p]`dú�*v �ß¤^]eq�¦onyabab¦o[4nocC\^]Im!a6fId-_R[�sKkpm!nodvªëab¤^[´d�kvc,+>[�_Of`g�qbk*+Kab_R[�[~qP%
|0[4dv[PQ<aàm!fecCcj[�d<a6fId ] _b[�¦o]`abnofId^qb¤vno\�+p[�a{©i[�[�d}l4]`d^s{ÃÞ©@[´f	+pq�[�_bwe[�sÞab¤^_bfekvªI¤vfekKa�%
�6q6ab¤^[ cë]eQKnoc4kvc sK[�ªI_R[�[´[PQvm![�[~svqzl´]`d^s ]ëab_R[�[jm!fedeax]`nod^qY] qbn§ªedvnÀb>m�]`d<a6d�kvcV+p[�_OfIg
dvfKsK[~q6©(n§ab¤ú¤^n§ªe¤ sK[�ªe_b[�[I�>nyaª+>[�m!fecC[�q�¤p]`_xsK[�_6­�]Id^sú]MaOabnocC[�qYn§cC\>feqRq�nO+v¦o[´­@abf~TI[�[�\
ab¤^[´d�kvc,+>[�_Of`g�q�k'+Kab_R[�[~q(n§dú] m!¦ok^q{aR[�_6qbcë]`¦o¦$%SR^fI_(aR_b[�[�q�nodúm!¦Ñ]IqRq�Z´©(n§ab¤{lzjT¬`�ë]`dps
wM]`¦okv[�q%fIgWÃàqbcC]I¦§¦o[�_%aR¤^]`dë¬`�^�`©i[@f	+pq�[�_bwe[�s´]usK[~m!_R[�]Iqb[�nod ab¤v[(d�kvcV+p[�_%fIg>qbk*+KaR_b[�[�q%gïfI_
]`¦o¦
]`¦oªIfI_Rn§ab¤vcëq�%zR^fI_usK[�ªe_b[�[�q�¦Ñ]`_RªI[�_�aR¤^]`d}¬I�v��©@[4f	+pq�[�_bwe[�s-]`d n§d^m�_b[~]Iqb[	%ª)�fM©@[�we[�_~�
ab¤^[�_R[�¦Ñ]MaRn§fed^q�¤^n§\�+>[!a{©@[�[�dðab¤^[ gïfekv_j]I¦§ªefI_RnyaR¤vcëq4_R[�cë]In§d^q q{ax]F+v¦o[	%�R%noªIkv_R[��}q�¤vfM©�q
ab¤^noq�gïfI_�a{©@fàa{z�\p[~q�f`g¼õi­õab_R[�[�q�%0M�¤v[�kv\v\>[�_�gïfIkv_�ªI_x]`\v¤^q�q�¤vfM© ]ua{z�\vnÑm�]I¦*+p[�¤^]�w�n§fe_�gïfI_
ab¤^[´m�]Iqb[u©(¤v[�dÞaR¤v[àcë]eQKn§c kvc¥sK[�ªI_R[�[unÑq�q�cë]I¦§¦o[�_�aR¤^]`dLle%��UdÞab¤^[à¦§fM©@[�_@gïfIk^_(ªI_x]`\v¤^q
ab¤^[àcC]FQKn§c kvc sK[�ªI_R[�[à[PQKm�[�[~svqSl_´��ÎH4we[�_xq�kpq«HI¬ ¸ %���¦o¦�]I¦§ªefI_RnyaR¤vcëq�\v_Rf�svk^m![´m�¦§k^q�ab[�_Rq
©(n§ab¤ÿcCfI_R[ßq�k*+vab_R[�[�q�%ß�UdX\^]I_�aRnom�kv¦Ñ]`_~�:ab¤v[ cC]FQKn§c kvc d�kvcV+p[�_´f`g(q�k'+Kab_R[�[~qunoq4[�^<k^]`¦
´ïfe_(m!¦ofeqb[6aRf ¸ abfjab¤v[u\>feqRq�nO+v¦o[O©@fI_xq�a@m�]eq�[Yf`g0l�we[�_babnÑm![�q@nodÞ]jm!¦ok^q�ab[�_igïfe_(q�cë]`¦o¦�wM]`¦okv[�q
f`g0��%ir�¦of`aRq@nodúl�[�m!abnofIdú¬q%�H ©(¤vnomx¤ÞwM]`_Rz]lYfI_SÃë©(no¦§¦�]`¦Ñq�fj_b[P\^[�m!a(ab¤vnÑq�mx¤^]I_R]em×aR[�_Rnoq�abnÑmF%

|}[ k^q�[CaR_b[�[�qunodXm!¦Ñ]IqRq�ZCabf-no¦§¦ok^q�ab_x]Mab[ëfa+^qb[�_RwI[�s}+p[�¤^]�w�n§fe_àfId0ab¤^[ßm!¦ok^q{aR[�_4qbnON�[�q
]IqV� nod^m�_b[~]Iqb[�q�%{R�noªIk^_b[{Z~�úqb¤vfM©�qàaR¤v[ cC[�svno]Id��
cj[~]`d���]Id^sXcë]eQKnoc4kvc'sKnUx>[�_b[�d^m![
+>[!a{©@[�[�dÿ]Imx¤^n§[�wI[�s0]`dps nÑsK[�]I¦�m!¦ok^q�ab[�_´q�nON�[�´ïn�% [	%o�$aR¤v[?^<k^]`d<abn§abno[�q?¹ r ³ µ�l	¹ ¸ %�hi¦o[�]I_b¦ozI�
]Iq,�çnod^m!_R[�]eq�[~q��$ab¤v[ÞsKnÀx�[�_R[�dpm![�q´n§dÿaR¤v[�m�¦§k^q�ab[�_4qbnUN�[�q´m�fId<abnod�kv[ëabf-nod^m�_b[~]Iqb[	%���¦oªIf`­
_RnyaR¤vc�l�n§c kv¦ R�no¦o¦y­��ªR�b^¦§¦Ñq�ab¤v[Ym!¦ok^q{aR[�_xq�m�¦§f<q�[�_�abf4ab¤v[O¦§nocCnyaxqiqb[!aY+�zÁ�}ab¤p]`d ]Id<zjf`aR¤v[�_
]`¦oªIfe_bn§ab¤^c�%��Ud?R%n§ªekv_b[ªZ~�v�`aR¤v[(cë]eQKnoc4kvc m!¦ok^q{aR[�_�qbnON�[�q�ªI[�d^[�_x]Mab[~s,+�z4ab¤v[(a{©@fàq�noc4k^¦y­
aR]Idv[�fek^qÓb^¦o¦�]`¦oªIfI_Rn§ab¤vcëqY]`_R[jm�fId^qbnoq�ab[�d<ab¦oz-¤vn§ªe¤v[�_àm�fIcC\^]`_R[�s-abfÞab¤vf<q�[jf`giab¤v[ëqbn§d^ªI¦o[
b^¦o¦@]I¦§ªefI_RnyaR¤vcëqP%{M�¤^noq4noqj]úmx¤^]I_R]em×ab[�_bnÑq�abnÑmCf`g�ab¤v[Þq�noc4k^¦yax]`dv[�fIk^qcb^¦§¦onodvª fIg6m!¦ok^q{aR[�_xqP%|([~m�]`¦o¦>ab¤^]`a�ab¤v[´qbn§c kv¦§aR]`d^[�fIkpq�bp¦§¦on§d^ªjfIg%m�¦§k^q�ab[�_Rq@\v_RfKm![�[�svq@nod a{©@f \^¤^]Iqb[�q � ab¤v[zb^_xq{a
\v¤^]eq�[ëªe[�dv[�_R]`ab[~q´qb]`gï[ßm!¦ok^q�ab[�_xq´]Id^sÿnyaCsKf�[�qàd^f`a ]I¦§¦ofM© ]-m�¦§kpq{aR[�_ qbnON�[ëaRf-[:Qvm![�[�s�le%
hi¦ok^q{aR[�_xqC[:Qvm![�[�sKnodvªðqbnUN�[�lÞ]I_b[�ªe[�dv[�_R]`ab[�s�nod�aR¤v[ qb[�m�fId^s�\v¤^]eq�[a%yM�¤vnÑqß]`\v\^_bf<]Imx¤
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m!¦ok^q�ab[�_Rq�©(¤vnÑmx¤�]`_R[um�¦§f<q�[YaRf aR¤v[à[:Q�aR_b[�cj[~q�f`g%ab¤v[à_R[�^<kvno_R[�sß_x]`d^ªI[	%
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m!¦Ñ]IqRq�ZI��+vkKaj]`_R[ë_b[�\v_b[~q�[�d<aR]MaRn§we[jgïfI_4]I¦§¦�a{z�\>[�qàfIg�ab_R[�[�q´©i[ßm�fId^qbnosv[�_R[�sd%�R�noªIk^_b[�ZaZ
qb¤vfM©�q�a{z�\vnÑm�]I¦�_b[~q�kv¦§aRq�gïfe_�aR¤v[�d�kvc,+>[�_
f`g>q�k*+vab_R[�[�q%©(¤v[�dÁ�Þ_x]`dvªe[�q$gï_bfec5��aRfà�*% �6]`dps
l
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n§d^m�_b[~]Iqb[inod ab¤v[�cë]eQKnoc4kvc5d�kvcV+p[�_�f`g�q�k*+vab_R[�[�q
´�]Id^s ab¤v[�svnÀx�[�_R[�d<a�qbm�]`¦o[�k^q�[~s ¸ %�R^fI_�¦Ñ]`_RªI[�_�liwM]`¦okv[�q��I©@[(q�[�[iaR¤v[�d�kvcV+p[�_�f`g:q�k*+vab_R[�[�q
sK[~m!_R[�]Iqb[�]eq��Þnod^m!_R[�]eq�[~q�]Id^s´©@[�fa+^qb[�_RwI[i]6¦§[�wI[�¦§nodvª6f	xß]`_RfIkvd^s,��j �*v �6©(n§ab¤4_R[�qb\>[�m×a
ab¤^[6cC[�]Id���cj[~sKnÑ]`d��K]`dpsëcë]eQKn§c kvc�d�kvc,+>[�_@f`g�qbk*+KaR_b[�[�q�n§d ab¤v[um!¦ok^q�ab[�_xq�%�R%noªIkv_R[,Z#H
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Z�He¬K�*H`�e�v�*HI¬I�v�^¬I�I�e[f%

]`dps _R[:\^[~m×axqà]Þmx¤p]`_x]Im×aR[�_Rnoq�abnÑmV+p[�a{©i[�[�d}ab¤v[Ca{©@f-]`\v\v_Rfe]emx¤v[�q�% �6¦§ªefI_RnyaR¤vc l�nodvªÎR�no¦o¦y­
õ�R nÑq@]F+v¦o[(abfjsK[�¦Ñ]�zCm!_R[�]MaRn§d^ª´m!¦ok^q{aR[�_xq�m�fId<aR]In§dvnodvª4]´¦o]I_bªe[�d�kvc,+>[�_if`g$qbk*+Kab_R[�[~q�kvd<aRn§¦
ab¤^[�_b[�cë]`nodvn§d^ªuab_R[�[(nÑq�qbcC]I¦§¦�%0M�¤v[Sb^d^]I¦^n§ab[�_R]`abnofId^q�fIg:lKn§dvªÎR%n§¦o¦y­8õ�R ªe[�dv[�_R]`ab[�m�¦§k^q�ab[�_Rq
©(n§ab¤ô]ÿ¦o]I_bªe[�_Cd�kvc,+>[�_ f`gàq�k*+vab_R[�[�qëm�fIcC\^]I_b[~sðaRfX©(¤^]Ma�l�noc4k^¦OR%no¦§¦§­fõ�R ªI[�dv[�_x]MaR[�q�%
M�¤vnÑq@¤^]`\v\>[�dpq(q�nod^m![YaR¤v[àq�cë]`¦o¦�ab_R[�[Y_R[�cë]`nodvnodvªj]I¦§¦ofM©�q�gï[�©@[�_(mx¤vfInÑm![~q��Km�_b[~]Mabnodvª ab¤�k^q
]j¦o]I_bªe[Ocë]FQ�noc4k^c�gïfI_6lKn§dvªÎR%n§¦o¦y­8õ�RY%

M�¤v[cbpd^]`¦
q�[�aOfIg�[:QK\p[�_bnocC[�d<aR]I¦$_R[�qbkv¦§aRqO[:Qv]`cCnodv[�q�ab¤v[ n§cC\^]em×aOfIg�ab¤v[ cë]eQKn§c kvc
sK[�ªI_R[�[
fIduaR¤v[�\>[�_bgïfI_RcC]Id^m![
fIg<aR¤v[�a{©@fS+p[~q{ab­$b^a�]`¦oªIfe_bn§ab¤vcëq�%:|}[iq�¤vfM©ÿsv]`aR]�f	+vaR]`nodv[~s
gïfI_Si{jç¬*tb�e�I�v�ql«j ¬`�v�v]Id^s�Ãën§dÞaR¤v[à_R]IdvªI[Ogï_RfIc�HI�4aRf�����%%�UdLR%n§ªekv_R[ÁZ��j©i[à]`ª<]`nod
qb[�[jab¤^]`a ��¦oªIfe_bn§ab¤^c l�noc4kv¦ R%n§¦o¦y­8õ�R fekKab\>[�_bgïfI_Rcëq´l�nodvªaR%no¦§¦§­fõ�R ©(nyaR¤0_R[�qb\>[�m×aàaRf�ab¤v[
cë]eQKnoc4kvc'd�kvc,+>[�_ f`g6qbk*+KaR_b[�[�q \v¦o]em![~sXn§d�] m!¦ok^q�ab[�_��0+vkKajab¤p]MaClKn§dvªÎR%n§¦o¦y­8õ�RñªInowI[�q
+>[!a�aR[�_�_R[�qbkv¦§aRq�gïfI_%ab¤^[@cC[~]`d ]Id^s´cC[~sKno]Id wM]I¦§kv[~qP%0Rvfe_$aR¤v[�¦o]I_bªe[@sv[�ªI_R[�[~q ´$ÃVjy`aHqtÂ`	�'t
]`dps-�M�ën§d{R%noªIkv_R[?Z�� ¸ �^©i[´fa+^qb[�_RwI[�sÞ]ëqbn§ªedvnÀb>m�]`d<aR¦§z�¦o]I_bªe[�_(d�kvc,+>[�_Of`g�q�k'+Kab_R[�[~q(gïfI_
ab¤^[OcC[�]Id���cC[�sKnÑ]`d��K]eqi©@[�¦o¦�]Iqiab¤v[Ycë]eQKnoc4kvcL%�M�¤vnÑq@m�fIdqbp_bcëq�ab¤v[Y_b[�¦o]`abnofId^qb¤vno\ßf`g�l
]`dps~ÃßsvnoqRm!k^qRqb[�s�[�]`_R¦on§[�_�%

R%n§ªekv_b[²Z��0no¦o¦§k^q�ab_x]MaR[�qëm�¦§k^q�ab[�_ qbnUN�[�qjgïfI_?l�j ¬I�ÿ]IqCcë]eQKnoc4kvc sK[�ªe_b[�[�qC]`d^sÒ�
nod^m!_R[�]eq�[a%��6q�abfV+p[O[:QK\>[�m×aR[�s:�<nod^m!_R[�]eq�nodvªc�}ªI[�d^[�_x]Mab[~q
gïfI_ +pfIab¤Þ]`¦oªIfI_Rn§ab¤vcëq�m�¦§k^q�ab[�_Rq
©(¤vf<q�[(qbnUN�[�q�wM]`_Rz4cCfe_b[(]`dpsCcjfe_b[@gï_RfIc ab¤v[�nÑsK[~]`¦^qbnUN�[(f`gdle%�l�noc4kv¦ R%n§¦o¦y­8õ�R ªe[�dv[�_R]`ab[~q
m!¦ok^q�ab[�_Rq�c4k^mx¤ m!¦ofeqb[�_�abfOab¤v[�n§_%kv\v\>[�_�]`dps´¦ofM©i[�_$¦on§cCn§aRq��I]Iq�©@]eq�]I¦§_R[�]esKzYcj[�d<abnofIdv[~s´nod
ab¤^[usvnoqRm!k^qRqbn§fed�nodÞqbnodvªI¦o[uwI[�_xqbk^qiqbnoc4kv¦§aR]Idv[�fek^qYb^¦o¦�gïfI_«R%n§ªekv_R[VZ~�*%�t6qbn§d^ª�R%noªIkv_R[�qzZ��
]`dps�Z��ú]`d^s�Ã�jpH	`ÞgïfI_ l�noc4k^¦OR%no¦§¦§­fõ�R@�$©@[ßqb[�[ ]�cë]eQKnoc4kvc f`g�¬-qbk*+KaR_b[�[�qànodÿab¤v[
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R%n§ªekv_R[hZ�� � hifecj\p]`_Rn§dvª�m�¦§kpq{aR[�_ qbnON�[�qçgïfI_Tl�n§c kv¦ R�no¦o¦y­8õ�RIG ]`dps l�n§d^ªaR%n§¦o¦§­fõ�R8 ©(¤v[�d Ã/]`d^s � mx¤^]IdvªI[a¾mi j ¬qtR�I�e� ]Id^s l j ¬`�*¾ Ã wM]`¦okv[�q ]`_R[
X H`�*tCHF`'tB�aH*tB�a�*t��e�'tx¬`�qtx¬F`qtÂ`aH4tÂ`	�qt×���e[f%

m!¦ok^q�ab[�_Rq6gïfI_ª�Aj �*vÈ¬ß]Id^sú]�cë]eQKn§c kvc f`gi¬�qbk*+Kab_R[�[~q�gïfe_��Aj �*v �*%u�Ud}+>f`aR¤}m�]eq�[~q��
ab¤^[�_R[à[:QKnoq�aRq6m!¦ok^q{aR[�_xq(©(¤vnÑmx¤ú]`_R[zb^¦§¦o[�sÞaRfëab¤^[´kv\v\>[�_O¦§nocCnya6fIg��I¬C]`d^s-�e�jwI[�_babnÑm![~q(nod
] m�¦§kpq{aR[�_~�>_R[�qb\>[�m×aRn§we[�¦oz	%Y|ô¤vno¦§[jn§dpm!_R[�]Iqbnodvª]�Ò+>[�zIfed^sú�'v � ab[�dpsvq6d^f`aYabfÞ_b[~sKk^m![4ab¤v[
d�kvc,+>[�_(fIg
qbk*+KaR_b[�[�q��Knya6svf<[~q�ªI[�dv[�_x]MaR[Ym�¦§k^q�ab[�_Rq(qbnON�[�q�¦oz�n§d^ªën§dÞ¦o]I_bªe[�_�_x]`dvªe[�q�%

J ��1 �LK������

!1j�
|0[@\^_b[~q�[�deaR[�s ]`¦oªIfI_Rn§ab¤vcëq$gïfI_.�$­�m�¦§k^q�ab[�_bnodvªOab¤v[�we[�_babnÑm![�q%fIgp]Oab_R[�[@©(¤v[�dCm!¦ok^q�ab[�_�qbnON�[�q
dv[�[�s}abf-¦on§[ënodX]�_R]IdvªI[ësK[Pb^dv[~s�+�z��ç]`d^s}aR¤v[ßd�kvc,+>[�_àfIg�qbk*+KaR_b[�[�q´]eqbqbnoªIdv[~súaRf�]
m!¦ok^q�ab[�_�q�¤vfekv¦Ñs~+>[àcCn§d^n§cCnON�[�s¼%��Ud-]IsvsvnyaRn§fed�aRfCn§dv\^kKa6\^]I_R]Icj[�ab[�_«���KaR¤v[´]`¦oªIfe_bn§ab¤^cCq
sKnUx>[�_(n§dÞaR¤v[ànosv[�d<abnUbpm�]`abnofIdÞf`g
q�k*+vab_R[�[�q(]Id^s ab¤v[àfe_RsK[�_�n§dÞ©(¤vnÑmx¤�m�¦§kpq{aR[�_xq@]I_b[zb^¦o¦o[�sd%
|0[ßsK[�qRm!_RnU+>[�s0[+�ëm�n§[�d<a´n§cC\v¦o[�cC[�d<ax]MabnofIdÿfIgiaR¤v[ßm!¦ok^q�ab[�_Rnodvª-]`¦oªIfI_Rn§ab¤vcëqà]`dps}[~q{ax]F+K­
¦onoqb¤v[�s�k^\v\p[�_(+>fIkvdpsvq�fed�aR¤v[´d�kvcV+p[�_6f`g�qbk*+KaR_b[�[�q(nodú]ëm!¦ok^q�ab[�_�%(|Okv_�[PQ�\>[�_Rnocj[�d<aR]`¦
_R[�qbkv¦yaxqu\v_RfMw<nÑsK[~súnod^q�noªI¤<aànodeaRf-¤vfM©5aR¤v[ëcë]eQKnoc4kvc sv[�ªI_R[�[�Ãp��ab¤^[ë_b[�¦o]`abnofId^qb¤vno\�+>[!­
a{©@[�[�d�l ]Id^s�Ã^�:aR¤v[CwM]`¦okv[Cf`gY�i�:aR¤v[ëq�k*+vab_R[�[ëq�[�¦§[~m×aRn§fed cC[!aR¤vfKs:�$]`dpsúaR¤v[CfI_xsK[�_unod
©(¤vnÑmx¤ m!¦ok^q�ab[�_Rq@]`_R[Sb^¦o¦§[~sßnocC\^]Im!a�ab¤^[Od�kvcV+p[�_ifIg�q�k'+Kab_R[�[~q�]`dpsëab¤^[Om!¦ok^q�ab[�_@qbnUN�[�q�%
�Ud
\^]I_�aRnom�kv¦o]I_���fekv_$[PQ�\>[�_Rnocj[�d<aR]`¦�_R[�qbkv¦§a%qb¤vfM©ÿab¤^]`a
]eq��Þnod^m!_R[�]eq�[~q���ab¤^[i_R[�sKkpm×abnofId n§d4ab¤v[
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d�kvc,+>[�_Yf`g�qbk*+KaR_b[�[�qYq�¦ofM©�q6svfM©(d m!fed^q�nÑsK[�_R]	+v¦§ze�'+vkvaOaR¤v[jsvnÀx�[�_R[�d^m�[�qÓ+p[�a{©i[�[�d m�¦§kpq{­
ab[�_�q�nON�[~q�m!fId<aRn§d�kv[~q@abfCn§dpm!_R[�]Iqb[	%.|OwI[�_R]I¦§¦õ��©i[ufa+^q�[�_bwe[�sCaR¤^]Ma(aR¤v[ª+p[~q{ab­$b^a6m!¦ok^q{aR[�_Rn§d^ª
]`¦oªIfe_bn§ab¤^cèb^¦§¦onodvªëfIdv[àm�¦§k^q�ab[�_�]Ma6] abnocC[àªI[�dv[�_x]MaR[�q�m!fed^q�nÑq�ab[�d<aR¦§zßªef�f�s�_R[�qbkv¦yaxqP%

K È KML ��1ÓÆ��!	6*-� � 	O�j�%�

|0[uab¤^]Id*Tëab¤^[à_b[�gï[�_R[�[�q@gïfe_�ab¤v[�n§_(¤^[�¦o\Kgïkv¦�]Id^sÞm!fIdpq{aR_bk^m!abnowI[àm!fecCcj[�d<aRq�%

1 	�3`	6��	6�LK(	��
XUZ:[N6�%¼õ@]Idv[�_ «{[�[e��|±%�¨unocÞ�
l�% ­O6�%:¨un§c���]Id^sP6'%¼RY%!�u]`_ÂN�]'%Chi¦ok^q�ab[�_RnodvªÞ]�Z��«��gïfI_

h@�6Z sv]Max]F+^]eq�[~qP%RQTSUSMSâ@*9Bîe<'3:î�O:5�;�ëe<'3(ëe<*QdësnC5iÓ�îe9B7VSY<Î>	;=<W7C7P96;=<Î>m¦iQWS�§M�4Z��W´�ZaZ ¸ �
��fMw�%dZ~�	�	�'%

X H#[3|�%eõ�]�zI[�_$]`d^s,&«%#�úm~hi_R[�noªI¤<a�%q|O_bª<]`dvnON�]`abnofIdà]`dpsàcë]`nodeaR[�d^]Id^m![�f`g^¦Ñ]`_RªI[�fe_RsK[�_b[~s
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