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�GRlS V z���R3³T��xl�T³,i4]jacZsZ\[lk¿z.- g4X�©&as©^[lZsg4qB]�]_`b¥4Zsg4]_]j¥4kT¥bqBg4X;¥4} �D¥4X^g4as}_gµ[H¬ ÇÄ����ª½¥b]�[
zfÇ �,��ª¸]_��g4X��_}_dB­7mTX!~ÅtlZ0X^[^�Åml�j� �Ågb}_asm9nBmlkT}D[l­7­7mTXÐS�SvS�S�S�S�S�SvS�SvS�S�SvS�S ¢�³

��x&S V z���R3³T��xl�T³,i4]jacZsZ\[lk¿z.- g4X�©&as©^[lZsg4qB]�]_`b¥4Zsg4]_]j¥4kT¥bqBg4X;¥4} �D¥4X^g4as}_gµ[H¬ ÇÄ����ª½¥b]�[
zfÇ �,��ª¸]_��g4X��_}_dB­7mTX!~ÅtlZ0X^[^�Åml�j� �Ågb}_asm9nBmlkT}D[l­7­7mTXÐS�SvS�S�S�S�S�SvS�SvS�S�SvS�S ¢�³

�T�9S � mTqB[lZ\[l`bmTqBmT]jrs�D�l]�[oz���R3ÏT�T�Tw�Æ�ib]_asZcZ\[^kÌ]_��g4X��D}jdB­��^q�¦*¢�ÏTÏTÏ>Ê ¢��TÏlÏ 1 S�SvS�S�SvS�S²°lÏ
�l¢GS � mTqB[lZ\[l`bmTqBmT]jrs�D�l]�[oz���R3ÏT�T�Tw�Æ�ib]_asZcZ\[^kÌ]_��g4X��D}jdB­��^q�¦*¢��TÏTÏ>Ê °lwTÏlÏ 1 S�SvS�S�SvS�S²°9R
��°&S � mTqB[lZ\[l`bmTqBmT]jrs�D�l]�[oz���R3ÏT�T�Tw�Æ�ib]_asZcZ\[^kÌ]_��g4X��D}jdB­��^q�¦�°lwTÏTÏ>Ê ³�ÆlÏlÏ 1 S�SvS�S�SvS�S²°Tx
�T³9S � mTqB[lZ\[l`bmTqBmT]jrs�D�l]�[oz���R3³T��xl�T³�ib]_asZcZ\[^kÌ]_��g4X��D}jdB­��^q�¦P�TwTÏTÏ>Ê ¢!xTx^Ï 1 S�SvS�S�SvS�S²°^¢
��Æ&S � mTqB[lZ\[l`bmTqBmT]jrs�D�l]�[oz���R3³T��xl�T³�ib]_asZcZ\[^kÌ]_��g4X��D}jdB­��^q�¦*¢!xlÏTÏ>Ê ¢�w�x^Ï 1 S�SvS�S�SvS�S²°T°
�Tw9S � mTqB[lZ\[l`bmTqBmT]jrs�D�l]�[oz���R3³T��xl�T³�ib]_asZcZ\[^kÌ]_��g4X��D}jdB­��^q�¦*¢�wTÏTÏ>Ê ¢!°Tx^Ï 1 S�SvS�S�SvS�S²°l³
�T�9S � mTqB[lZ\[l`bmTqBmT]jrs�D�l]�[oz���R3³T��xl�T³�ib]_asZcZ\[^kÌ]_��g4X��D}jdB­��^q�¦�°lwTÏTÏ>Ê ³l¢!x^Ï 1 S�SvS�S�SvS�S²°TÆ
¢�Ï9S � mTqB[lZ\[l`bmTqBmT]jrs�D�l]�[oz���R3³T��xl�T³�ib]_asZcZ\[^kÌ]_��g4X��D}jdB­��^q�¦P³l¢�ÏTÏ>Ê ÆlÏ�x^Ï 1 S�SvS�S�SvS�S²°lw
¢BRlS � mTqB[lZ\[l`bmTqBmT]jrs�D�l]�[oz���R3³T��xl�T³�ib]_asZcZ\[^kÌ]_��g4X��D}jdB­��^q�¦�ÆlÏTÏTÏ>Ê Æl³�x^Ï 1 S�SvS�S�SvS�S²°l�
¢!x&S � mTqB[lZ\[l`bmTqBmT]jrs�D�l]�[oz���R3³T��xl�T³�ib]_asZcZ\[^kÌ]_��g4X��D}jdB­��^q�¦�Æl³TÏTÏ>Ê w�xTx^Ï 1 S�SvS�S�SvS�SÎ³TÏ
¢��9S V{z���R$ÏT�T�lw�Æ�i4]_asZcZc[lkÌz.-¯¥b]�z � ©lmTq*[lZc�lq*[lX7©l�^Zs�Dml`3�l]ja SvS�S�S�S�S�SvS�SvS�S�SvS�SÎ³�x
¢T¢GS V{z���R$³T��x^�T³Ìi4]_asZcZc[lkÌz � ¥4]fz��H©TmTq*[^Z\�lq*[^X�©^�lZs�_mT`3�l]jaÌSvS�S�S�S�S�SvS�SvS�S�SvS�SÎ³T�
¢!°&S V{z���R$³T��x^�T³Ìi4]_asZcZc[lkÌz.-�©lmTq*[lZc�lq*[lX®©l�^Zs�Dml`3�l]ja S�SvS�SvS�S�S�S�S�SvS�SvS�S�SvS�SÎ³l¢
¢�³9S V{z���R$³T��x^�T³Ìi4]_asZcZc[lko¤�[5�!���T�T�l� 1{©lmTq*[lZc�lq*[lX7©^�lZs�_mT`3�l]ja�S�S�S�S�SvS�SvS�S�SvS�SÎ³l¢
¢!Æ&S V{z���R$³T��x^�T³Ìi4]_asZcZc[lkÌzfg2��°lwTÆl³<1�� �f[5� �vRT¦ � xo¥b]f[7z./�©TmTq*[^Z\�lq*[^X®©^�lZs�_mT`3�^]_a,SÎ³�°
¢�w9S V{z���R$³T��x^�T³Ìi4]_asZcZc[lkÌz.-¯¥b]�z � ©lmTq*[lZc�lq*[lX7©l�^Zs�Dml`3�l]ja SvS�S�S�S�S�SvS�SvS�S�SvS�SÎ³T³
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RTS V{z���R$ÏT�T�lw�ÆÌehg�i4]_asZcZc[lk�¥4]|[7z���R3³T��xl�T³Ìz|V�g3ehg�i4]jacZsZ\[lkÌ[^Z\[l�,�*[l}_[l­7¥b�Dgb}_gba S�S²xTÆ
x9S Vf`v[^ZcX�[lZc­®[l`bml�_��]_��g4X��D}jmTkT}_�^§2mTX¸[lnB[^�¡[la�ÃÀ¬ � V�ª9zv¦*zfÇ �,��ª�¦P¬ ÇÄ����ª SvS�S�SvS�SÎ�T�
�GS VÂujgbZ �^`4[>u�©&as]_`4mlq!�,­7¥4}j¥4]j¥4ÈBgb`vÈ*[^]_`4qB�lZs� ]j�ÅgbX!�_}_dB­ �D[l}j�_mT­®�lq��TmTX SvS�SvS�S�SvS�SÎ�T³
¢BS Vf`�gbX�©9aU©^[lZcgbqB]�]_`b¥4Zcgb]_]j¥4kµ­7¥4}j¥4]_¥bÈBg4`�È*[l]j`4q*�^Zs� ]_��g4X��_}_dB­ �D[l}j�_mT­��^q!�lmTX S�S�SvS�SÎ�Tw
°9S V ¬ � V ªGz�]j�ÅgbX��D}_dG­®mTX8[ln*[^�D[las�f­�dG�D[^�Nu_[®[��¡�l~GZ\�l`4[^�3S Vf`�g4k^�Tg4]�ml]_`4ZsmT��mTX!~*[lq

[7­®¥b}_¥4]jg4X¿acnB·®[ln*[��¡[la ]_`bg4}jg4��g4ZcqGg4XH[l`�¥
©Å¦ÅÈBtTq*[^��¦ÅqB[l��¦�tT}D[�� �hÊ ~�g4q8¥4] [7­®t�Ê
nBml]_rs�_ml�_���ldBZcac�lq¸n*�^�_dB­ ­7g4k�[lnB�l]D�3©^[lZESvS�SvS�SvS�S�SvS�SvS�S�S�S�S�SvS�SvS�S�SvS�SÎ³Tw

³GS V zfÇÄ����ª¼X^¥4XÒmlZcn*[lZsa0�¡[l} �DmT­®�lq����l~B[lq¼Xl¥b]_`4�GZs��]_��g4X��_}_dB­7mTXÒ[^n*[^�¡[^as� ­�dG�¡[^�2u_[
[o�¡�l~BZc�l`3[��3S V�`vg4kl�lg4]�mT]j`4Zcml�ÅmTX!~*[^qÒ[�­7¥4}j¥4]_gbXHasnB·®[ln*[^�D[la�]j`4gb}_g4��g4ZsqBg4XH[l`v¥b©�¦
ÈBtlq*[l��¦BqB[l�H¥b]|[7­7t9nGmT]_rU�Dml�j���ldBZsa\�lq¸n*���DdB­ ­7g4kT[ln*�l]_�$©^[lZ�S,S�S�S�SvS�SvS�S�SvS�SÎ³T�

Æ9S VÓzfÇÄ����ª�©l¶T}_¶l]ÀmTZcn*[^Zca!�¡[l} �DmT­®�lq����l~B[lqÌXl¥b]_`4�GZs�Ä]_��g4X��_}_dB­7mTX�[^n*[^�¡[^as� ­�dG�¡[^�2u_[
[o�¡�l~BZc�l`3[��3S V�`vg4kl�lg4]�mT]j`4Zcml�ÅmTX!~*[^qÒ[�­7¥4}j¥4]_gbXHasnB·®[ln*[^�D[la�]j`4gb}_g4��g4ZsqBg4XH[l`v¥b©�¦
ÈBtlq*[l��¦BqB[l�H¥b]|[7­7t9nGmT]_rU�Dml�j���ldBZsa\�lq¸n*���DdB­ ­7g4kT[ln*�l]_�$©^[lZ�S,S�S�S�SvS�SvS�S�SvS�S²ÆlÏ

wGS V ¬ ÇÄ����ª8]_��g4X��D}jdB­®mlX8[lnB[^�¡[laU�|­�dG�¡[��Nu_[µ[®�D�l~BZc�l`3[^�4SfVf`�g4k^�Tg4]�ml]_`4ZsmT��mTX!~*[lq
[7­®¥b}_¥4]jg4X¿acnB·®[ln*[��¡[la ]_`bg4}jg4��g4ZcqGg4XH[l`�¥
©Å¦ÅÈBtTq*[^��¦ÅqB[l��¦�tT}D[�� �hÊ ~�g4q8¥4] [7­®t�Ê
nBml]_rs�_ml�_���ldBZcac�lq¸n*�^�_dB­ ­7g4k�[lnB�l]D�3©^[lZESvS�SvS�SvS�S�SvS�SvS�S�S�S�S�SvS�SvS�S�SvS�S²Æ9R

³
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��¶l~B~�¦?­7acq��7R$�TÏ,¥b©lg4]�­�¨BZs�2u_[¸©^[lq�[lqBq*[^X�¦�ÈBmTkl��as]_­7g4}!�BqBXÒ§2mT}j}_t¿g4­7ac]_]j`4astT]vib]_asZcZ\[^kTmTX�[^�3S®ÇÀq9Ê
qGg4XµgbZcZcgbqB¥4}jg�[�È*[l`4[la�]j`3[lX!ac}jm9nB[lZcmT­ askTg4q¸X^gb©Tgb]_g
��§2mTkTZc[lZcX^mT`4asXo[l`�acZU�Tgbqµ§2dB}_ib]D[��Dgb}_­7¥4]_`bgb�_ÑHib]_acZ Ê
Zc[lkTmTX!X�[lZ�S�ÇÀ`bg4q7i4]_asZcZc[lkTmTX�§2· ©&ac`b]_k��lZc[^�Da&­7t9nB]j`4gb}_g [�]_`brcqBX^¥4��g4Zcgb­®`b¥4]À©^[lkl�v]_��g4X��D}jmT]_`bXltT�Ga\[G¦9[l­7a
]_[>ujqBmT]�[H­®[lkl��[^}_mT}j]_`3�^kTaÄi4]_asZcZc[lk��l]j`3[^�_aÀX&d9�¡[^�D�l]_mTX!~*[^q�Ê��D[lZ\�lq½�D¶T} �D¥bqBgb�_a�mTX^mTX!~ÅtlZ�as]�Ê�i4]_gbXl¥bZs�
]j`4gb}_g4��gb�HX�[l��S�V�`4mlq&~B[lq gbkl�&}_gÒ�_¶T~B~ ­�[^kl��[l}�X&d9�¡[^�_t�§2¥b}¸ÈBmT`b`3��X �GZs§2¶TZsnBafib]_¨Bib]_X�[^�_g4kTtT}ja\�>uj¨
­�ÑB]_`bg4}_gbX!ÈBg4`^¦P©^[lk^��X �BZU§2¶TZcnBaP�*[^}j�DqGg4}_gbX!Xlg4Z �^�ÅmTZU� ujt�X^[^�Åib]_mTZc[^�DmTXo}j¥b©T¥bqÌujd9�h§2g4ZsnBmTZskTmT`3�^]_}D[�©^�l}_t
[^q!�T[lkTmTX!ÈBml`lS«ÇÀ`4g4qÒu_[3©&dBZct¼�DgbqBnBgbqBi4ac[�gbkl�T¥b}j�_g4Zc­�ÑBg4q«XlgbnG©Tgb`Ò[¼i4]jacZcZc[lk��l]j`3[^�_a�]j�ÅgbX��D}_ml]_`4X^tT�Bac[
ÈB[l`3[la^§2g ujZc·&nB¥b]_qBgbX�¦>qB¶$©lg4Zs©lgh[^` g4]j¥4Zs�l¥b��[lqBqB[lXP¦^ÈBmlkl� [�§2mT}j}_t�gb­®as]_]_`bactT]�i4]_asZcZc[lkTmTX�]j�ÅgbX!�_}_mT]j`4X^tT�Ba\�$u_[
as]�g4}jg4nB­7¥4q��Tgb]�X!dG�D[^�¡�l]ja��Dgb}"�BZsgb�|Zcgbkl�Tgbq�S
´HdBqBX��l­ ]_ml}D�lq�mlZs��[^q�ac`bk�[lZs­�[l] ib]_acZsZ\[lklmTX!X^[^ZT§2mTkTZ\[^ZcXlml`4È*[^�j�¡[l­¿¦>[l­7g4ZU�Tg4X�]j�ÅgbX!�_}_dB­®[la�¦T[�qBml} Ê

­®�lZ|i4]jacZcZc[lkTmTX��_tTZ�g4ZU�D¥4}j·9gbq g4­7ac]j]_`bactT]7©TmTq*[^Z\[lX�[^��ac]�­�dG�¡[^�_q*[lXPS{´HdGqBX��l­�[��¸[�]j`4mT­�~B[^�DÈBgbZs�&a
Ç � � Ç ��ml�_È*[l}_n¿V�]j`b�_}_mlp*`bacX�[la(� ~B]_`bg4} ©l[��DtT}jacdB­�~B[lq�����V�����©T¥4klg4`b�_g4­¿¦�[^ÈBmTZ X!dG�¡[^�D�l]�ib¥4Z u_�l~ÅtlZ
}jg4nBdGX^�^Zs��]_��g4X��D}jdB­7mTX�[^��X^[^�G�¡[l­¿S®´Has©lg4ZÄ[¸�D¥b­�[lX^¶T}�ackTgbq¼�¡�lkB¦ gb`4¥4} � ujgbZcgbq;nBmlZckTmT`4[^�Dml­�~*[lq�[
§2ml}_}_t�g4­7ac]j]_`bactT]Äi4]jacZsZ\[lkTmlXvX^¶T`4�BZ�Xl¥
�h�_rc�BdB]j}D[�XlmTqGi4g4q��_}D�lZsmTXPÃÀ[l`|g4kl�&acXo[�§2mT}j}_tvehgfib]_asZcZ\[^kTmTXP¦�­®rsk
[Ì­®�l]_asXµ[ÌXlg
©T¥b]_~�¥�§2mT}_}jtozfgb}_~Bask^ÊË§2¥bZcg V�g3�lehg�i4]_asZcZc[lkTmTXPS
��mTZskTmT`3[��DmT­ g4Zs]_· }_¥b]_`4¥b~Ågbq�}_¥b]_`bZcgb�_g4]jg4q�~�g4­�dG�¡[^�_mT­ [ ehgÄib]_acZsZ\[lklmTX�[^��¥b]�[|zfgb}_~Bask^ÊË§2¥bZcg V�g3�lehg

ib]_asZcZ\[^kTmTX�[^�3¦>~�g4Zsg4¥4} �_©lg [l`�[lZc[l�G�DdGZ\[>ujnBmlqB]D�lkT[lacX�[^�4¦>[�§2ml�DmT­7gb�_}_ac[la�¥4]Ä[�]j�ÅgbX��D}_ml]_`4X^tT�Bac[laG�DdGZ\[>ujnBmlq9Ê
]_�lk�[lasX�[^��as]4SÀVY]_��g4X��_}_mT]j`4Xltl�Ba\[la [^q*[lZcrs`4as]��¡�^}_kl�T[�Xl¥b�|ib]_acZsZ\[lkv©TmTZU�3ÃÀ[oz��vR$ÏT�T�TwTÆ ujg4ZcÑ,e�g�i4]_asZcZc[lk
¥b]�[¸z���R3³T��xl�T³�ujgbZcÑ�z|g4}_~Gack¸V�g$�^ehgÌi4]jacZcZc[lkBS�V�X^¥b��ib]_acZsZ\[lk®g4kl�lg4nBaÅujgbZcZsg4­7`4·TasqBg4X,Zcgbrc}_�l]D[�d9�¡�lq
}_�^�D¥b}_gbXH[®È*[l]_`bq*�lZU��­7t9nG]_`4gb}_gbX�¦Å­®¥b}_¥b]_g4X¿}_¶$©&acnH~Ågb­�dG�D[^�¡�l]_�l}D[9S�´H[>ujnÒXl¶$©lgb�DX^g4`bacX¼[l`v[ln*[��_§2g4Z Ê
nGmTZckTml`3�l]�}j¥4]_`�[oX�[l�Åm^�_��gb}_g4nG­®¥bq!�lg4X!XlgbZE¦�©T¥4k5�BZ0g4kl�µ¶T]_]j`4gb§2mlkTZ\[lZc�l]_]_[lZ�`4�l}_mT­ [onGmTZckTml`3[^�_ml�3S
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V �¡�l}jkl��[lZU�Ìi4]jacZsZ\[lkTmlX¼g4kl�T[l}D�lq��Ì§2mTq��_mT]|ujg4ZsZcgb­®`b·�ujgl¦ ÈGmTkl��©&as]_`4mlq!�&Zc[lkÒ§2mT}_}jtB¦Àg4­7ac]j]_`bactT]vmT~&ujg4XTÊ
�_dB­7mTXPSÄ´HaÅ[l` [l­7aP[lZc[l�&u_�lq®­®¥bkTac]ÄX �BZc¶lqµi4]jmT�Åml}j�Dm^��[lZsXlml�_È*[^�_q*[lX4I¿V qBmT}_­®�lZPehgf¥4]h[�zfgb}_~Bask^Ê
§2¥bZcgvV�g$�lehg�i4]_asZcZc[lkTmTX¸­7g4kTX �BZs¶Tq!~Å¶l`b�Dg
�D¥b]_¥4qGg4X8gbkl�&acX¿[lZc[l�&u_[®Zsg4ÈBg
�3¦ÅÈBmTkl�¿�¡�l}j]_dBZ Ê g�[�i4]jacZcZc[lkTÈBml`
]j¶l�D¥
�v§2gbZcÈB·G¦ §2¥bq��Tg4]�Xl¶&n;©^[lkl�¼]jg4­¿S�V zfgb}_~BaskHib]_acZsZ\[lklmTXHdGkl��[lqGac]��D¶T~B~Gq!�&as}_g7Xl¶&nB~Åg®�lkl�T[l`4m^�_�
ml~&ujg4X��DdG­®mTXP¦�kl�T[lX!}D[lqÌib]_asZcZ\[^kTXlgbZcgb�_Xlgb`4¥4]jaG}j¥4kTastTX�Xl¶T}jq!�lg4`bgb�D¥b~Ågbq��¡[^Z\�lZsÈ*[^�DtlX�S�Jf­ [ X^mT}D[^aG]_��g4XTÊ
�_}_mT]j`4X^tT�Ba\[^a?X!}_aU�D¥4}jacdB­7mTX,]_`backTml}_¨*[lq8qBg4­�X �GZc¶Tq!~�¶T`b�_gb�_�_¥4XH­®gbk,[�§2mT}_}jtµg4­7ac]j]_`4astT]�ib]_asZcZ\[^kTmTX�[^�3S
Vf`4mTq!~*[^q¯acqG§2}_[3©T¶T}j¶T]��DdBZc[>ujnBmTqB]_�lk�[lasX8­7a\[^�j��­®¥bkTac]�ib]D[lX�X �BZs¶Tq;ib]_asZcZ\[^kTi4]jmT�Åml}j�Dm^��[lZcX^ml�DÈB[^�Dq*[^X
[Mzfg4}j~BackMV�g$�lehgWib]_asZcZ\[^kTmTX ¥b]¼[ %bqBmT}j­��^Z %�ehg¯i4]jacZsZ\[lkTmlX�¦�[^­®a�g4k^�9~�g4q{­7g4kTgb}_·T]jrs�_avz|g4}j~Back
­7g4klX �GZc¶Tq!~�¶T`b�_gb�D¥b]_}jg��_gb�j�Àu_[3©^[l]jZ\[^�D�^��ac]bS ´HacqGnBg4ÈBÈGg4`��¡�l}j]_dBZ [^`�[o�_¥4q��¸ac]b¦BÈBmTk^�,[oehg�i4]_asZcZc[lkTmTX
§2·l]_mT}jmT`3[^�_aE¦�­®rsk¿[8zfgb}_~BaskHib]_asZcZ\[^kTmTX8ib]_dB�B�lq�§2·T]jmT}_mT`4[^�vg4Zc·^�_�DaÀml~&ujg4X��DdG­®mTXPS,V X&Zc[l]_]j`4asX&dG]�ehg
ib]_asZcZ\[^kTmTXonBgbpBqBrcibact�u_�^� ¥b]|[lZ\[l�9�DdBZc[>ujnBmTqB]_�lk�[laU�h~�g4­�dG�¡[^�_t7�^�_�_g4X!acq��D·oibacX!X,xlÏTÏl��Ê ~*[^qvujg4Zcgbq�� ­®gbkB¦
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�_��gbkl�Tgbn��BZsa �NX!rc]j¥4}_·Ì�D�l}_]�qG¥4ZcX �BZsa �he�g�i4]_asZcZc[lkTmTXÌ�D¶l~B~B]_¥bkTg�­7acqB·T]j¥4kTasZcgbk�È*[l]jmTqBZstB¦

nGgÌqB¥4­7acZsg4k�gb}_·T]jg4~B~�}j¶Tq��DkTgbq½ZsdB­7acqBmT`bas�D�l]_]_[lZ0~Brc}b¦�­7acq���[�qGmT}_­®�lZ eÐ�_rc�BdG]_¨¼i4]jacZsZ\[lkTmlX�S ÇÄk^�Tg4]
X^gb�j�D·T]�}jg4qBnB]j`4gb}_g4X!~�g4q½�¡[lZc�lZcÈ*[��Dtµe�g�i4]jacZcZc[lkTmTX!q*�^Z ©&as]_`4mlq!��­7g4klÈ*[^�¡�^}_mT`btµ}_¶Tq��_kTg4q¼ZsdB­®asqBmT`bas�¡�^]
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­7¥4}jÈBgb�_·BS
�f¥bÈ*�lq���ehgÄi4]jacZsZ\[lk�gb]_g
�D¥4~�g4qv}_¶Tq��_kTg4q�X!as�D¶l}_¥4]jg4XP¦�
*g4}jg4X�nBg
�Dg4X��D�lZcÈ*[��DtTXP¦^[l­®gbZs�lg4Xf©^[lZstT]_`brcq!ÑBZsg4k

asqBX��l~B~¸§2ml�_mT]_`
§2¥4}_asX!dB]?ujg4ZcgbqB]_¥bkTg4XP¦P­7acq��D]jg4­Égbkl�¸X^mT­®�B[lX��|�D�l}_] �DtTZ�]_`3�^}_­®[l`4q*�^q*[lXPS
�|¶lq!�_kTg4qH­®gbklp*kl�lg4Zs¥4]_gbX,]_`4gb}_asq!� [®z|V�g3ehg�i4]_asZcZc[lkTmTX®Xl¶T}jq!�lg4`bgb�D¥b~Ågbq�q*[lkl�lmTqH§2mT}j}_t®k��l`�©l[^q�¦

[^­®asqBg4X�ÈGg4Zs�&`bgb�Dg|¥4] g4}jg4nBg
�Dgf­®¥bkvqBgb­ ack�[^`3�lqo�Das]_`b�D�l`4m^�_�3S?ÇÀ]_gb�_ZcgbkTg4]�]_`3�^}_­®[l`3�l]_[�¶l]_]_`bgb§��BklkTÈBgb�
[oi4]jacZsZ\[lkT]j`4¥bZcZcgbZ ����acqBqBgbi¡Xlgb}�¥4]f±À}_gbac~Bas]_i¡È�¦ R$�T�^¢ �'KUR$xPMES �fgb­�z|V�g3ehg�i4]jacZsZ\[lkTqB�lZ�as]|­7¥4} �DgbX¸acZs�lg4q
}j¶Tq��DkTgbq9Ê ZsdB­7acqBmT`bas�D�l]j�hÈ*[l]_mlqBZcto]_��g4X��_}D�lZU�Drc�GdB]_¨,i4]jacZsZ\[lkTmlX&}_[G¦GZsg4ÈBg
�D]j¥4kTgb]fÈBmlkl�¸[l`�qBgb­²[Ìi4]_asZcZc[lk
z|V�g3ehg��_g4}j­®¥b]_`4g
�D¥bÈBg4` X�[l��i4]_mlZct&nBacXP¦�È*[lqBgb­�asqBX��l~B~�gbkl��X!ac]jg4~B~��_¶T­7g4kTÑ�¦l[lX��DrU©vX!}jmT­®ml]_`b§2¥b}D�>uj¨
�D�l}_] �DtTZ�]_`3�^}_­®[l`4asX ��e�g4}_klÈB¶l§2g4} ¥b] �D�l}_]_[laÀR$�T�TÆ ��K R$� M�S
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m
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Vf`�gbZc]_·¿¥4]j`4Zsg4Zc¥b]�[Hehg®ib]_asZcZ\[^kTmTXH§2¥bq��&©^�lZU�DmT`4�l]D�^}_tTZÄacnG·T~Ågbq;gbkT¥4]j`4gbq ��gb�BZcgb}_ask¿©&ac]j]_`4[lq��9¨GZcacX �N±
¤��&kTqGa �
S?¬*g4acqG]j�Dgbacq � R$�T³Tw �0©TmTZU�Ä[l`�gbZc]j·B¦�[lX!aBg �G�GZcacibas�_g4q�X!ac­�dG�¡[^�j�¡[G¦lÈBmTkl��[�ehg�i4]jacZsZ\[lkTmlX ©l�^Zs�Dml`4t
§2¥bq��Tg4]j]_¥bkTÑÂib]_asZcZ\[^kTmTXPS,VÉXlml}D[la�ehg�ib]_asZcZ\[^kTmTXÒ]j`4acq��_gµ­®asqBnBgbkl�&acXlg7­�dG�D[^��§2¥bq��Tg4]j]_¥bk�©^�lZU�DmT`4�l]j�4S
ª&`3�l­7mT] ib]_acZsZ\[lklq*�lZ&[�§N�l`4as]_~*[^q��D¶T} �D¥4qG· ©l�^Zs�Dml`3�l]jmTX�[ ib]_asZcZ\[^kfX^gb�_�_·T]Äi4]jacZcZc[lkf�_g4}j­®¥b]_`4g
�D¥bÈBg4` X�[l��i
Ê
]jmTZct&nBq*[^XrKUR3¢ MES �ltTZ�ac]j­®gb}j� �D¥bq!�l¦GÈBmlkl�®[�ehg�ib]_asZcZ\[^kTmTX�§2ml�_mT­7gb�D}ja\[laB©^�lZU�DmT`b¥4X^mTq��9]_�lk�[�askTg4q®XlmT­ÌÊ
�GZcg
�ÅÃWÈ*�^}_mT­ asnB·T]jX^�^Z\�lq as]vujg4Zsg4q��DX^g4`4ÈGgb�DqGg4XP¦�[^­®gbZs�TgbXMkl�T[lX!}D[lq g4k^�9­®�l]j}D[Wac]¸}_[lXlt&nBÈ*[^�_q*[lXPS
� [^qBq*[lX®[v}j¶>©&asnµacnBgback �NtT}_�lXP¦9q*[^�ÅmTX �À�¡[l} �Dt�©^�lZU�DmT`4�l]_mTXP¦&g4`bg4X7Zcg4k^�D¶T~B~G]_`4¶l}hX!ac]h[l­®�GZcas�_¨BnBt�uj¨B[lXPS
V Xl¶l`4g4��g4]facnB·l]_X��lZ\�$uj¨*[lX �2q*[l��mTXP¦PÈBgb�_g4X �|[^­®�BZsas�_¨BnBt�©^�lZs�_mT`3�^]D[o[®Ï9Sy�o­�[^kTqBas�_¨BnBtl��ac] g4Zs¥4}_ÈGgb�Da�S
V ÈBml]_]_`b¨�asnB·T]_X��lZc�>uj¨*[lX �N¥
©TgbX�¦9¥b©!�Das`4gbnBg4X �Ä[l­®�GZcas�_¨BnBt�u_[f[lX��l} ÏGS�w Ê R ­®[lkTqBaU�D¨BnGtl�Àac] ©^�lZU�DmT`bÈ*[^�4¦
­7acq�� [^`v[ �½¤�[^]4¦B©^[lkl�,[^` � ±�g4} g4]jgb�_¥4~�g4qÒ­®�l}�gbZc·l§2mT}jnBdBZU��KUR$° M�S
±�gb}_acm&nBasX&dG]�§2¥4q��!©^�lZs�_mT`3�l]jmTX¯[ÒX^mT}D[^a�ehg¸ib]_acZsZ\[lklmTX¼­®asq��Dg4k^�;§2gbZc¥4qG¥4ZhX!as­�dG�¡[��DÈ*[^�_tTXP¦Ä[ÒXl¥b]_·Ta

e�g®ib]_acZsZ\[lklmTX!q*�lZ gb`�[l`7[l}_�lq���Zcgbi4]_¶lX&X^g4q�S¿ÇÀ`4gbX½[,©^�lZU�DmT`btTX �¯ÇÀ}_aÀ�Drs�BdB]j¨�i4]jacZsZ\[lkTmlX�SoV �¯ÇÀ}_a
ib]_asZcZ\[^kTmTX��_¶T~B~B]j¥4kT¥bqBg4X8§2¥bq��9kl¶T}_~�¥ ujg�X^gb�j�D·T] È!dBZsZ\�l­ [lZc[lX!¨�S��|¥4È*�^q!�8ÈBtTq*[^�¼[lZ\[��_��[®§2¥4q��&kT¶T}j~Åg
���_©^�lZs�_È*[^��[l` gbkl�&}_·TZ�nBdB�GZ\[vÈ!dBZsZ\�l­�¨B}D[G¦�©^[lkl�o§2mT}jnBrs�j©^[GS ÇÀ`�[�ujg4ZcZsg4kT`bgb�_g4]�§2¥bq��9kl¶T}_~�g �BZ�S nBac��tTZsdB]
­7g4`b·$©Tg4Z ¥b}j�DgbZc­7g4`bÈBgb�_·BSÀV �GSÄ�l~B}_[o��¥4Zsn*[ÌacZU�Tg4q¸§2¥bq!�&kT¶l}_~�¥4}_g^S
��as�D¶l}_¥4]jg4XÒk^��[lX!}D[^~B~*[lq½g4Zs·l§2mT}_nGdBZcq*[^XÒ[,XlmT}_[laÄehgoi4]jacZcZc[lkTmTX¿g4]jgb�_¥4~�g4q�¦?[l­®gbZs�lg4X!qB¥4Z [ ;�
���� �

X!asi4]_a�¦hÈ*[^Zs©^�lq��Tm&n*�l]jmTXW�ÅgbnBack½[½q*[lkl�lmT~B~ ; 
 ��� �NÊUujÑMi4]jacZsZ\[lkTmlX;gb]_gb�_¥4~�g4q�SÓV ¢BSM�l~B}D[���¥4ZcnB[;[
§2¥bq��9kl¶T}_~�¥4qHZ\�^�_È*[^�DtÌX!aU�D¶T}j¥4]_}jg�¥4]|g4ZsÈ*[lZs©^�lq��lm9n*�^]_}D[9S
´8�l}�}j¥4kTtl�D[Ìac]_­7g4} �3¦BÈGmTkl�,[�§2·T]jmT}_mT`4[^� g4Zs·l�_�_a�i4]jacZsZ\[lkTmlX ujgbZcgbq!�_·T]�§2ml�Dml­®g
�D}_ac[laP©l�^Zs�Dml`4¥4X^mTq��&]D��Ê

klml��­�dG�¡[��Dq*[lX¼]j`4¥bZcg4]vÈ!dBZcZc�l­®ÈGmT]_]j`b�¡[^}j�Dml­��lq��lmTq�S7VÉz|V�g3ehg®i4]_asZcZc[lkTmTXH­®asq!�_g4kl��xT° 	vÊ [¿gb}_·T]
§2¥bq��Tg4]j]_¥bkl©^�lZs�_mT`3�l]jmTX�[^�f�B}_m&nBdBX��lZ�¦*[l­7a�[Ì¢®­®[lkTqGas�D¨GnBmT]�q*[^kl�&]D�lkT}jg4qBnGgb�|ac]�gbZc¥4}jÈBgb�_aES
V z|ac�B�*[^}_i4ml]�§2ml�Dml­®g
�D}_ac[laÄ[ln*[��DmTX½[lZc[l�&u_�lq�[¼zfg4}j~Back8V�g$�lehg�i4]_asZcZc[lkTmTX8�_¶T~B~W­7acq���³�° 	vÊ [

­�dG�¡[^�vmTZU��[lq�§2¥bq��Tg4]j]_¥bkl©^�lZs�_mT`3�l] �3¦Ä[l­7a ÏGS�Ï�°>Ê ¶l]�[l­7�BZsas�D¨GnBtTq*�lZ?q*[lkl�lmT~B~�SHV�`µV�Ï�Ê q*�^Z X^mT}D�^~B~Ba
]j`4rsqBXl¥b�G�Drs�BdB]_¨B[lXÂib]_dB�B�lq X!ac]7©l�^Zs�Dml`3�l]jmTX�[^�7­�dG�¡[��Dq*[lX ���²ÏGS�Ï�°½­®[lk � ¦h­7rck½[;X^¥4]j·T~B~Basg4X!qB¥4Z
[¯§2¥bq!�!©^�lZU�DmT`4�l]¿[l­®�GZcas�_¨BnBt�u_[�[lX��l},[Mx&S °¯­®[lkTqBaU�D¨BnBt^�¸ac]¸gbZc¥4}jÈBgb�_aES VÍZsg4kTX!ac]jg4~B~ acq9§2}D[3©T¶T}j¶T]
�_¶T~B~BZsgb�_gb� ­�dG�¡[^�_t�ib]_acZsZ\[lklmTX!q*�lZ0qBgb­ ¥b]_`bZcg4ZsÈBgb�_·�ujg4Zsg4q��D·l]f§2¥4q��lg4]_]j¥4kl©^�lZU�DmT`4�l]4S �|g4­ ­�dG�D[^�DÈ*[��Dt
X!a0X^mT}_}jg4Z\�^i4acto[Ì§2¥4q��lg4]_]j¥4kl©^�lZU�DmT`4�l]|¥4]f[oib]_asZcZ\[^k ;�
������NÊUujg�Xl¶T`b¶l�_�6K R$³ M�S
VÐq*[^kl� ��� ÏGSy° � [^­®�BZsas�_¨BnBt�uj¨�¦!]j`3[l~*�^Zs�!�¡[lZc[lq®§2¥bq��Tg4]j]_¥bkl©^�lZs�_mT`3�l]jmTXµ[^`�¨Bq�S�� � ��� ib]_acZsZ\[lklmTXTÊ
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�GSP�^~B}D[GSÀVf`���V�qBn¿}_¶$©&acn,asnB·T]_X��lZc�>uj¨µ§2¥4q��!©^�lZs�_mT`3�^]D[la [ozfas�B�*[l}ji4mT] ­7¥4}j¥4]_gba [lZ\[^�&u_�lq�¦�K R>° MES

¢GSP�l~B}D[9S V{~*[^Z0mTZcn*[^Zca��^~B}D�lq¿[��H¤��&k�zfac�G�*[l}_ibmT] ­�ÑBÈBmlZcn,�lZU�¡[lZ�}j¶TkT`brs�Dg
�_� gb}_·T]b¦*ÈBmT]_]j`3[lq¿�¡[l} �Dt
X!aU�D¶T}j¥4]_g®Z\�^�_È*[^�_tH[��¯¤��&kÒg4]jgb�_¥4~�g4q�¦À­7rck¿[Ìujml~B~�mTZsn*[lZsaÄ�l~B}D[¿g4kl��gbZcÈ*[^Zs©^�lq��Tm&n*�l] ��­�d9�¡[^��[l`
Ç�� � [^i�ib]_asZcZ\[^k�g4]jgb�D¥b~Ågbq�¦�[l­7g4Zs��g4kl�µÈBmT]_]j`4¨HacnB·T]jX��lZ\�>uj¨µ©^�lZU�DmT`4�l}_]_[�}D[lX^t9nGacXP¦�K R>°PM

qB[lX��DdGZ\[>ujnBmlqBrs�_È*[^�DtlX�¦T[l­®gbZs�lg4XÌ[�zfV�g4ehgfib]_asZcZ\[^kTmTX�g4kl�7[^Zci4]jmT��mT}j�2u_�^�Ä[lZsXlml�2u_�lXP¦�qBgb© �BX^gb��[��B}jm^Ê
�_ml�Drs�BdB]|i4]jacZcZc[lkT}jtTZE¦*[^` ��� � }_aUÊË}_tTZ0X�[l�9�¡�lXPSf±�¥4Zsn*�ldBZ�[l`���� ±�g4}fi4]_asZcZc[lk�ujgbZcZsg4kT`bgb�Dgb]_gbq ��� ��}ja
�_rc�BdG]_¨�ml~&ujg4X��DdG­H¦�©l[^kl��[ � ��°lÏ ��}jaE¦^e�¬ ��}ja!i4]_asZcZc[lkTmTXfac]4¦^[ °&S?�l~G}D[fasZs�lg4q�§2¥4q��&kT¶T}_~�¥4X^gb�À­�dG�¡[^�4S
ÇÀkl�ÒZcg4ÈGgb�D]j¥4kTgb]v­7m&nBg4ZsZ?]_`bg4}jacq��v[,ibac}jX&dG­®]j`b�DgbZcZc�l}_as]�[lq���[lkG¦�[^­®gbZs�Ò]j`3�l}j­�[^`4È*[^��qB[lkl�T¦ X^g4}_asqBkT·
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ibac}jX&dG­®]j`b�DgbZcZc�l}_as]Ä§2gbZcÈB·lX&~�·TZ�¦�~Ågbg4]_·<�G]j� �GXl¶T]j]_`4gb}_Ñ¸�Dgb]j�_g4X!~Å·lZE¦GX!as]_`4¥bZcgb]_g4nGgb�_��acqB] �¡[l~BasZ*nBac]j`4X^g4X!~Å·lZE¦
] �D~�SU¦ ¥b�B�ÅgbqWX!as�¡[^X^[^}2u_[Hgbkl�½acnB·l}_g®[8i4]jacZcZc[lkTml�4S¸ÇÀ`4gbX;�D¶l~B~Bq��&ac}_g®ÈBgb�_g4]�asnB·T]jX^�^Z\�>uj¨�©^�lZs�_mT`3�l]jmTXP¦
[^­®gbZs�TgbXlg
� §2g4ZU�Dg4ÈGgb�D·&g4q8i4ac}jX!dB­®]j`b�_g4ZcZc�l}_as]|[lq���[lkB¦Å�Åml}f­7a\[^�j�f[�i4]jacZcZc[lkl§2¥bq!�,g �&�DacqGXli4ast�u_�lq*[^X,©^�lZ Ê
�_mT`4tÌ­7¥4} �D¥bXl¥b©lg4Z�Zsg4ÈBg
��­®[lkl��[^}D�l`bqBaES Vf` g4}j}_g }_[lXlt&nBtoÏGSUR ­®[lkTqBaU�D¨BnGtT] ©^�lZU�DmT`4�l]_mlX7tl}D�l]b¦Bq*[l��mT]
asnB·T]jX^�^Z\�>uj¨*[^X�¦ g4`bg4X�mTX�[�Zcg4ÈGgb�®[l`¿[lX!X!}_¥4ibact;i4]_ml­®tT]j]D�lkT[�©^[lkl�¯X&}jmT­7mT]_`
§2¥4}_asX!dB]�[^X!�_as©&as�D�l]4S«V
ujt$©^[lZf]_`3[^~*�lZs�lmT]D[^~B~ ­®asZcZcas­�[^kTqBas�j¨BnBtl]�©^�lZs�_mT`3�l]jmTXÂ[�i4]jacZcZc[lk��GdBZc`4�li4ast�u_[�­7a\[^�j�µ[lZc[lX!dBZcqB[lX�X&a�¦
asZs�lg4qBX^mT}h[�± ´Òª®ib]_acZsZ\[lk�[�z�� �Ð[^`4mTq®}_¥4]j`4¥bq�¦B[l`|acqG]j�¡[^~BacZsas�¡�^]_aG]_�3©9~B[lq��¡[^Z\�lZsÈ*[^�DtG¦l­7acq���[lÈBmTZ*�BZ�S
[�ujt$©^[lZ0§2g ujZcg
�_�_g4~B~ /7ª9i4dG�_a i4]_asZcZc[lkTmTX7ac]�©^[lqBq*[^X KyxPM�S ´8�^]j§2¥4Zsg�©^�lZU�DmT`4�l]_mlXµac] g4Zs·l§2mT}jnBdBZcqB[lXP¦Bg4`bg4X
�_¶T~B~Bq��&ac}jg�ÈBml]_]_`b¨¼acnB·l]_X��lZ\�$uj¨*[lXPS�V�X��l}|¥b©!�Das`4gbnBg4X!ack®�¡[l} �Dt�gbZcÈ*[^Zs©^�lq��Tm&n*�l]jmTXP¦�¥b]�X!as�_¶T}_¥b]_gbX¿§2mT} Ê
­®�>u_�l~B[lq�ujgbZcgbq!�_Xlgb`4ÈBg
�DqBgbX�¦B©^[lk^�7¬�� � }jaP�_rc�BdG]_¨�X!aU�D¶T}j¥4]_gbXP¦9©^[lkl�7[�i4ac}jX!dB­®]j`b�_g4ZcZc�l}_as]Àg
�&�DasqBXlibact
kl}D[lnBdB�lZcas]h©^�lZs�_mT`3�l]_�lq*[lX®Xl¶$©Tg
�DX^g4`4­7¥4q��lg4aE¦Å�BZESÄ[o± � ¤hg4��S

°&S �l~B}D[9S�V §2g4Zs]_·H�l~B}D[¿[¿[He�¬ � }_aÀib]_acZsZ\[lkµ§2¥bq��9kl¶T}_~�¥ ujg^¦?­7rck,[l`®[lZc]jt¿�l~B}D[¿[l` ��� � }_a Ê ¥lS7V
­7¥4ZU�T¦T]j`3[l~B�lZs�!�¡[^Z\[lq�¦lV�ZcklmTZUÊË]_`4gb}_Ñ�­7acqGac­�dB­7mTX�©^�lZU�DmT`bt i4as}_X!dB­7]_`
�Dg4ZsZ\�l}jac]�g
�&�Dasi¡Xli4ast�g4}jg4nB­7¥4q��TgbaES
È��j�D��Ãy�T�^Zc[lg27�S�asq��¡[GS£g4]D�lÇ���±*��� �|�^d9�9mT}jacqG§2mBS£È��D­7ZE¦GxlÏTÏ�°&S
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]j�ÅgbX��D}_dG­�~*[lq7g4kT¥b]_`bg4q¸e���]j�ÅgbX!�_}D�lZU�Drs�BdB]_askB¦T­7rck�dBk^�Tg4qGg4`|i4]_dG�*�lqµe�x>Ê e�°�[�qBmT}j­��^ZBe�i4]_asZcZc[lkTmTX
gb]_g
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SÓV�ehw;]_��g4X��_}D�lZU�Drc�GdB]_q*�^Z|X^mT}D�^~B~Ba
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�D¥4~�g4qÓas]�ujg4Zcgbq��DXlgb`4ÈBg
�3¦�R$ÏGSÓ¥b]HR$x9S �l~B}_[GS V %
�Das]_`b�D�lq %
gb­®as]_]j`4actl]��B}_mlpBZcmTX®�ÅgbnBackoacqGX^�^~B~¿[7e�g�ib]_asZcZ\[^kTmTX!}D[ ujgbZcZsg4­7`4·&g4XP¦Behg4[lZc] � SB�Drs�BdB]4¦�RTRTSÄ�l~B}_[GS

9 Sgr − Beals I − O4 V((f)) − CIV λ1548,1551
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λ Cep − Beals III − O6 I(n)fp − HeII λ4686
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HD 151804 − Beals V − O8 Iaf − HI λ6563
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ε Per − Beals VI − B8 Ve − HI λ6563
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HD 152408 − Beals VIII − O8 Iafpe − HeII λ5411

−20 −10 0 10 20
0.8

0.9

1.0

1.1

1.2

∆λ [Å]

F
λ 
/
 
F
c

R3�GSY�l~B}_[GS � �!�"�¡S ��� ±�� ª�Ã�ÇÀ`
� [ �_rc�BdB] �.Xl¥bX gbZs�_mTZct&nBml�j�Í[l~B]j`4mT}j�ÅibactT]ÍX^mT­7�ÅmTqGg4qB]
ujgbZcZsg4­7`4aE¦;È*[l]jmTqBZctT[lqÍ[l` �¡S¿�Drs�BdB]_ÈGmT`l¦�i4]_[lX as�_�ÐÈBa\�^q!�&`bacX [l`�gb­®as]_]_`bactT] ¶T]j]_`4g
�Dg
©T·BS V�`
[^~B]_`bmT}_��i4ast kl�T[lX!}D[lq [^]_`4as­®­7gb�_}_asX&dG] �G}_mlp*ZU� ­�dG�¡[��3¦ [ X^¥4X ac}D�^q!�&~*[^q.ujmT~B~B[lq gbZcq��&¨BZct
©lmTq*[lZs]_`4�l}_qBq��T[lZE¦Y[^­®aÂ[ ©TmTqB[lZ XlgbZcg
�DXlgb`4¥b]_a ÈBg4ZU�T¥4q ujgbZcZcgb­®`b·�]_gb~Ågb]_]j¥4k kT}D[lnGacg4qG]_}_gÎd9�¡[lZ�¦
È��j�D��Ãy�T� � � ��S£kTml�_È*[l}_n�S�È!dP�l[^]j�D}jmTqBmT­v�B�^[l]j�_}_ml�_g3[li¡ÈBasqBk!�le�g3[lZs] Ê �G}_mlp*Zsg4]D�lehg3[^Zc] ÊË�B}_m^p*Zcgb]4S£È!�_­®Z�S

s�R���R T � e7f�_�V
V
_jU
Vf`�acnB·TX«]_ml}D�lq ]_`4�l­7mT]¸­®m&nBgbZcZ�X^¥4]j`4�BZU�3¦�]j`3�l­7mT]¸]j`4g4}j`4·M�lZs�D[lZE¦ [l`bmTq X �BZc¶TqGZcg4klg4]�ujgbZcg4qG]_¥4klg4X
­®[lkl�T[l}D�^`3[^�D�l}D[G¦9[l­7g4ZU�Tg4X^gb� [�§2ml}_}_t�g4­7ac]_]j`4astT]hib]_acZsZ\[lklmTXÌ�B}_m&nBdBX��lZsq*[lXPS �lgbZcg4q¸nGmTZckTml`3[^��Xlgb}_gb�_g4a
qGg4­ g4qBkTgbnBacX�­7g4k�[l`�¶T]_]j`4gb] Zs¥b�_g4`4·�­®m&nBg4ZsZ!~Ågb­�dG�¡[��¡�l]_�^�3¦^g4`4¥b}j�Àib]_dB�B�lqorc`4gbZcrU�D·l��]_`bg4}jgb�DqG¥4X�[^nBqBa
qG¥4È*�lq���ujgbZcZcgbkT`4g
�Dgb]��Å¥bZcn*�3©^[lZES
V ehg�i4]jacZcZc[lkTmTX!}_[Â©TmTqB[^�DX^mT`4t XlmT}_[laÌ­7m9nBgbZcZsg4X!}_·TZ�V�}jqBgÂª9Zcg
�_�_g4~*[lX R$�TwTw�Ê [l]4¦v¶T]_]j`4g
§2mTkTZ\[^Zct

ibacX!Xl¥b~ÅgbqvmlZs©^[l]_ÈB[^�DdBqGX K�xTx M�S�Vf`Àg4kl�&asX�ZcgbkTXlml}D�l~B~GaT­®m&nBgbZcZ5� �j�Dm|ª&�_}_dG©lg � R$�T�9R �ÅqBg
©T¥4ÈGg4`Ä§2ÑB`4·&nBacXP¦
R4¢BS��l~B}_[¸ª&�_}_dG©lgÌ­®m&nBg4ZsZ uj¥
�f]j`4gb­®Zs¥4Zs�_gb�_aES|V ehg�ib]_asZcZ\[^kTmTX¸mTZU��[lq¼e ]_`4rsqBXl¥b�Åml]_`b�D�lZs�&¨�i4]jacZsZ\[lkTmlX�¦
[^­®gbZs�TgbX�[ kl�lmT}_] §2ml}_k��l]jdBX�­®ac[^�_��acqB] �¡[l~GacZ\[^X�S�V ib]_acZsZ\[lkfg4kl��ZcgbqBi4]jg [lZ\[lX!¨�§2mT}j­���� ¶TZU�3¦T[^`�g4kl�lg4q9Ê
Zsrs�_·ÌXl¶T}jq!�l¥4X^¥4q�[lq���[^kTX!a\�l}_[l­®Zc�l]h�_¶T}j�_¥4qBasX�¦P[^­®gbZs�&qBg4X�Xl¶$©Tg
�DXlgb`b�_¥4~�g4q½[l`�[lq���[lk�[Ìi4]_asZcZc[lkÌXl¶T}!�BZ
k^�9ÑG}_Ñ,[lZc[lX!~*[lqµX^g4}_asqBkBS ª&�_}_dG©lg�}_ml�D�li4astT] ­®m&nBg4ZsZ ujg ­7g4kT­®[lkl�T[l}D�l`
�¡[v[l` g4­7ac]j]_`bactT] ©TmTq*[^Z\[lXo]_`b¥
Ê
Zsg4]j]_¥4kl¥b�3¦*¥b]�[ÌÈB¥ uji4]jacZcZc[lkTmTXogb]_gb�_¥4~�g4q¼[ÌX^g4]_X^g4q��8[l~B]_`bmT}_��i4astT]�©Tmlq*[lZ0]_��g4X��_}_dB­7ml�3¦B©&as]_`4mlq!�f[oehg
ib]_asZcZ\[^kTmTX�­®gbklp*kl�lg4ZU��©^�lZs�_mT`4¥bXlmTq����_g4}j­®¥b]_`4g
�D¥
©Tg4Z qBgbÈB¥4`b]_¥bkTg4X�[lnGt9nG�D[lXPS �lgbZcgbqBZcgbk¼g4Zs§2mlk�[lnBml�j�
nGmTZcmTkG¦ ÈGmTkl�W[¼X!Z\[^]_]_`bacX!dB]7ehg,i4]jacZsZ\[lkTmlX½gb]_g
�D¥4~�g4qM[l`¿[lq���[lkG¦h[l­7a�[¼i4as}_X!dB­7]_`
�Dg4ZsZ\�l}jac]vXlmT}jmTq9Ê

xl�



� ���������	�	
��
�����������������h��������13�4�
�&���/�657���O���"#)� ���3���&����+��
+��-�����
	 5��'��
/�"�h� ����� � � � � � � ��� �
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­7acqGnBg4q¿g4Zsg4­7¥4~�g4q,�Dac]j`b�D�l`4ml�j� �D¶T­7g4kl©lg4]j`b�D¥b]_a�­®gbi¡È*[lqBas`4­�dB]�§2gbZcg4Z�Sh¬*gbZs�DgbÈBgb�_·B¦PÈBmTkl�µXlg4`bnBgb�_~Ågbq
[^`H[^q!�T[lk¯[�i4]jacZsZ\[lk¼gbkl�&acX¯§2¥4ZU�DgbXl¥ uj¥bqÂ�D[l}j�_tT`4X^m9nBasXP¦h[l­7a�qB¥bÈ*�lq���q*[l�M[lZ\[^�j�7[½ib]_asZcZ\[^k8§2mT}_kT�l]D[
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