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U$VXW�Y[Z�\*]_^a`<bcZ>dfeNghbfikjN`�VXjNYlY[Z�m@YneHgoVSik`XZNp
iqYnesrNZ>t>pvuXjH`X`Xw>Z>t>pXg�jN`X`SesixtftceH`Sg�Zyt

zKdcjH{|Z�b}^aY[Z>uXiqe

~�es�X�8jHdcb}u,Z�dcZygoVXZ�dogoVXZ�`8�2�H�N\N��]����vdfik���H�H�<��]��H\"��esrHZyt

���%�>���(�X�H�H� ^a`�g�jH`<bcZ>`<b�m��SeHtcZ>u�ikYnesrNZ[dcZ�bcdfikZ>��eH�Ot��,t�bcZ�Ynt>p�bcVSZnY[eHik`�eH�X�XdfjNeHgoVSZ>t4�SeHtcZ>u�jH`�bcVXZ
�<� Z>dc�<m��v�Nm�Z��XeHYl�S�kZ���esdoeHu,iqrHY iq`v�HjH�q�HZles`¡es�X�Sdcj��,iqY[esbcZlt�ZyesdogoV�jH`�bcVXZn¢&VSjH�qZ"iqYnesrHZNp'¢&VXixgoV�dfZ�m
�<� iqdfZ>t£e�rN�kjN�Ses�2u,Z>tfg�dfiq�,bciqjH`�js¤¥ikb>¦�§¨VSZ�`¡g�jH`�t�ixu,Z�dfiq`Xr©boeHtcªvt4�qikªNZ"jN�,{|Z>g�b£dfZ>g�jHrH`Si«bfikjN`BjHd£�Sesdcbcixes�
�<� Z>dciqZ>tljN`Q�SeHd�bfiqg � �xesdnesdfZ>eSpObcVXZyt�Z-Y[Z�bfVXj,uXtn�8Z>g�jHY[Z-ik`SeNu,Z �<� esbcZ-es`SuQY[jHdfZ-�kj,g�eH�&goVSesdoeHg�bcZ�dfikm
¬ e(bfikjN`St�Y � t|b*�8Z�Z>Y[�X�kj(�NZ>u�¦�^a`¡bcVSiqt"g�jH`<bfZ��vb>p2iqY[eHrHZ©u,Zytcg�dciq�,bfikjN`���eHtcZ>u¡jH`¡�8jHiq`<bft�jH¤&ik`<bcZ>dcZyt|b
eH�X�8Z>esd%�8Z>t�bOeNuXes�XbcZ>u'¦�U$VXZ���jNik`<bKgoVSeHdfeNghbcZ>dci ¬ esbciqjH`�¢&VXixgoV*�Xdfj(�HZyu�dfZ��qiqeH�X�kZ�ixt���eHtcZ>u�jN`*iq`<�(eHdcixes`<bft
bfjBdfjsbfesbciqjH`�es`�u�ik`���esdcbcixg � �xesd�jN`g�jNY*�Xiq`Se(bfikjN`St�jH¤$bcVXZ�®}iq�k�8Z�dcb>¯ t"uXi«°FZ�dfZ�`<bcixes�)ik`v�(esdfixes`<bft>¦D±XjHd
rNdfe��"�(es� � Z�iqYnesrHZyt�p<t � goV�e�u,Zytcg�dciq�,bciqjH` � t�Zyu[bcj"��Z£g�jH`�t�ixu,Z�dfZ>u � �nbcj*bcVXiqdfu©jHdou,Z�d�e(b¥�qZ>eNt|by¦2²BjHdfZ
dfZ>g�Z�`<bc�q�HpvrNZ�`XZ>dfeH�ki ¬ esbciqjH`St¥bcjng�jN�kjNd)iqYnesrNZ>t�¢)Z>dcZ��XdfjH�8jNtcZ>un¤³jHd}t�bcZ�dfZ�j(�vixt�iqjH`�es`Su�ikYneHrHZ£dcZ�bcdfikZ>��eH�:¦
´ jHY[Z&js¤FbcVSZ�Yµ�XdcjN��j<t�Z�bfj*g�jN`St�ixu,Z>d2bcVXZ}iq`v�(esdfiqeH`NbotOjH`S�k�le(bO¶Sdot|b)jHdou,Z�dKeH`Sulbcj�Z>`XdcixgoVlbcVXZ4goVSesdoeHg�m
bfZ�dfi ¬ e(bfikjN`n¢&i«bfV©rHZ>jHY[Z�bfdcixg�eH�Sg�jN`St|bfdfeHik`<bot2¤³jHd�u,Z>tfg�dfik�Sik`Xr"t��Sesbcixes��dcZ>�qesbciqjH`StO�8Z�b|¢�Z�Z>`©�8jHiq`Nbot�p<¢&VXiq�kZ
jHbcVXZ>dft&g�jH`Stcixu,Z�d$VXiqrHVXZ>d&jHdou,Z�d&iq`v�(esdfiqeH`Nbot$es`Su�g�jNYl� � bcZ�tcjHY[Z�g�jNY*�Xiq`Se(bfikjN`St$js¤�bcVXZ>Y#bfjneHgoVXiqZ��NZ
iq�q� � Y[iq`Se(bfikjN`�goVSeH`XrHZytOik`v�(esdfixes`Sg�ZH¦%^a`nbcVXixt)dcZ>��jNd�bypH¢�Z4u,ixtcg � tftObcVSZ4eHuX��eH`<bfesrNZ>tKeH`Su©u,doe�¢&�SeNgoªvt2jH¤
bfVXZ>tcZ*u,ik°FZ�dfZ�`<b4goVXjNiqg�Z>t>pX¢&i«bfV-bcVXZ"esiqY jH¤2�SdcjN��j<t�iq`Xrnes`DjN�,bciqYnes� � t�Z�jH¤Og�jH�qjHd}�8jHiq`<bft�js¤2ik`<bcZ>dcZyt|b
¤³jNd}g�jN`NbfZ�`<b�m��SeNt�Zyu©iqY[eHrHZ�iq`Su,Z��,iq`Xrnes`Su�dfZ�bcdfiqZ��(es�@¦
·D¸<¹Fºf»*¼ �(½%�H� ^aYnesrHZOiq`Su,Z��,ik`Xr£es`Su�dfZ�bfdciqZ��(eH�:pyzOesdcbcixes� �<� Z>dciqZ>t>ps¾)jH�qjHd�iqYnesrNZ>t>py¿�jvg>es�HuXZ>tfg�dfik�,bfjHdot�p
À4ik°8Z>dcZ>`NbfiqeH��ik`v�(esdfixes`<bft>¦
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 ��� `�iq`Su,Z��Xe(bciqjH`Du�¯ iqY[eHrHZyt$�Sesd}�qZ�g�jN`<bcZ�` � �viqt � Z��@pX�qZ>t&�Sdciq`Sg�iq�SeH�kZyt&es�X�Xdfj,goVXZ>t$��eHtcw�Z>t
t � d&�qZ��SesdoeHu,iqrHY[Z�u,Z��xe"dfZ>goVSZ�dogoVXZ4��esd&�@¯ Z��vZ>Y[�X�kZ�iqY[�X�qi �<� Z>`Nb � `XZ�dcZygoVXZ�dogoVXZ�es�X�Xdfj��,ikYnesbciq�HZ4t � d
�xe�bcjHbfes�qikbcwBu,Z-�@¯ iqYnesrHZN¦ ¾)Z-b|�<�8ZBu,Z-dfZ �<��� bfZ-�SeHtft�Z-�SeHd � `XZBu,Zytcg�dciq�,bfikjN`QrN�kjN�Ses�qZ�uXZD�:¯ ikYneHrHZH¦
¿�jHdot �<� Z4�:¯ jH`-t>¯ iq`<bcw�dfZ>tftcZ��"�qeldfZ>g�jH`X`SeHiqtftfes`Sg�Z�u�¯ jH�,{|Z�bft$j � e � ��dcZ �N��� bcZyt��SesdcbciqZ��q�kZyt$t � d � `SZ ¬ jH`XZ
��esdcbcixg � �qikW>dcZNp�g�Z>t�bcZ>goVS`Xi �<� Zyt4uXZ��vikZ>`X`XZ>`Nb£ik`�eHu,w �N� e(bcZyt}Z�b£u,Zyt4u,Zytcg�dciq�,bfZ � dot&�X� � t4�kj,g�e � �Bu,jHiq�HZ>`<b
� bcdfZ)Z>`v�<ixtfesrHwyt�¦�À4eH`StOg�Z&g�jN`<bcZ��vbfZHps�xe4g>esdoeHg�bcw�dfixtcesbciqjH`�u,Z$�@¯ iqYnesrHZ��4�SeHtcZ$u,Z$��jNik`<bftOu'¯ iq`<bcw�d � bKt>¯ Zyt|b
dfw��Nw��qw�Z}�xe��S� � t�eHuSes�,bfw�ZH¦O¿�e*u,Zytcg�dciq�,bciqjH`�u,Z��8jHiq`<bft�es�qjHdot � t � Z��q�qZ�Y[Z�`<b&eHtft�j,g�iqw�Z�Z>t�b)�SeNt�w>Z4t � d � `
Z>`StcZ�Y*�S�kZlu�¯ iq`v�(esdfiqeH`Nbot��©�xe©dfjsboe(bfikjN`DZ�b4�S� � t4�Xdfw>g�iqtcw�Y[Z�`<b�t � d � `XZ[g�jNY*�Xiq`SesixtcjH`Du,Z>t4iq`<�(eHdcixes`<bft
uXi«°Fw�dfZ�`<bciqZ��xt*uXZ�®}iq�k�8Z�dcb>¦-z2j � d*�qZ>t�iqYnesrHZyt�Z�` `Xik�NZ>e � uXZ©rHdfiqt>p � `XZ©bfZ��q�kZ�uXZ>tfg�dfik�,bfikjN`�u,jHikb � bfdcZ
g�jH`Stcixu,w�dfw�Z�e � Y[jNik`StK{ � t �N� ¯ �n�@¯ jHdou,dcZ�\S¦&~&w>g�Z�Y[Y[Z�`<b>pFu,Z>t�rHw>`Xw�does�qiqtfe(bfikjN`St��n�xe©g�j � �kZ � d}jN`Nb4w�bcw
�SdcjN��j<t�w>Z>t��8j � d��xeBt�bcw>dcw>j(�<ixtcikjN`�Z�b"�qeDdfZ>goVSZ�dogoVXZnu�¯ iqYnesrNZ>t>¦-¾)Z�dcbfeHik`SZ>t�u�¯ Z�`<bfdcZ©Z>�k�qZ>t��XdcjN��j<t�Z>`<b
uXZ[g�jH`Stcixu,w�dfZ�d��qZ>t�iq`v��eHdcixes`<bot � `Xi �<� Z>Y[Z�`<b����:¯ jHdou,dfZ��nZ�b�u'¯ Z>`XdcixgoVXiqd��qe-g>esdoeHghbfw�dfiqtfe(bfikjN`B�SeHd�u,Z>t
g�jH`<bcdoesiq`<bcZyt�rHw>jHY[w�bfdci �<� Z>t"u,w>g�dciq�(es`<b"�qZ>t"dfZ��xe(bciqjH`�t"tc�Se(bfiqeH�kZyt�Z>`NbfdcZ��8jHiq`Nbot"u'¯ iq`<bcw�d � byp¥es�qjHdot �<� Z
u'¯ e � bcdfZ>t£iqYl�S�ki �<� Z�`<b��qZ>t�iq`<�(eHdcixes`<bft��-u,Zyt�jHdou,dcZyt4t � �8w�dfikZ � dot4Z�b�Z�`¡g�eH�qg � �kZ>`<b � `XZng�jHY"�Xiq`Sesixt�jN`
�vixtceH`<b��njH�,bfZ�`Xiqd��xendfjH� � t|bfZ>tft�Z�e � �-goV�es`XrNZ�Y[Z�`<bft�u�¯ iq�q� � Y[iq`Se(bfikjN`'¦�À£es`St4g�Z�does�S��jNd�bypS`Xj � t}w�b � m
uXikjN`Stl�kZytle��(eH`NboesrNZ>t�Z�bnik`Sg�jH`v�Hw>`XiqZ�`<bftlu,Z-g�Z>t[u,ik°Fw�dfZ�`<bft[goVXjNi«��p¥uXeH`Stl�kZ-� � bnuXZ��XdfjH�8jNtcZ�d � `XZ
� bciq�kixtcesbciqjH`�jH�,bfikYnes�qZ"uXZ>t£��jNik`<bot£u'¯ iq`<bcw�d � b�g�j � �qZ � d£��j � d£�:¯ ik`�u,Z��Xe(bfikjN`�Z�b£�xe�dfZ>goVSZ�dogoVXZ*u�¯ ikYneHrHZ>t
��esd&�qZ�g�jH`<bcZ>` � ¦
� ¼ �y� º � � 
 ��� ^a`SuXZ��Xe(bfikjN`�Z�b£~&ZygoVXZ�dogoVXZ�u�¯ ikYneHrHZ>t>pS~&Z �<��� bfZ>t}��esdcbciqZ��q�kZyt�pX^aYneHrHZ>t�g�j � �kZ � d>p�À�Zyt|m
g�dciq�,bfZ � dot$�kj,g>e � ��pv^a`v��eHdcixes`<bot�uXi«°Fw�dfZ�`<bciqZ��xt>¦
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^a`¡g�jN`<bcZ�`<bcm@�SeNt�ZyuDiqY[eHrHZldcZ�bcdfikZ>�(es���@¾���^|~��£tc�vt�bcZ>Ynt�p�bfVXZ �<� Z�df�<m@�v�<m@Z��XesY[�X�qZ��SesdoeHuXikrNY � t � eH�k�q�
iq`v�HjN�k�NZ>t�bfVXZ�Z>`<bciqdcZ�ikYneHrHZH¦¡²Dj<t|bljs¤ bcZ>`'pKrN�kjN�Ses�)�XdcjN��Z>d�bfikZyt*jH¤}ikYneHrHZ��vixt � es�$g�jH`<bfZ�`<bftlesdfZ©Z��vm
bfdfeNghbfZ>u�¦��4`lbcVXZ}jHbcVXZ>dKVSeH`Su�p � t�Z>d¥g�j � �qul�8Z&ik`<bfZ�dfZ>t�bcZ>u"bfj�dcZ�bcdfikZ>�HZ$jH`S�k�lt�iqY[ik�xesdO�SeHd�botOjHdOjN�,{|Z>g�bft
jH¤%iqYnesrNZ>t>¦O^a`�bfVXixt�g�jN`<bcZ��vbyp,rH�qjH�SeH��ikYnesrNZ�u,Z>tfg�dfiq�,bcjNdft$esdfZ � ` � tfes�X�qZH¦¥±SjHd$bfVXiqt�� � df��j<t�ZNpXe[Y[jHdfZ
�qj,g�eH�St�jN� � bciqjH`[Y � t�b¥�8Z�g�jN`Stciqu,Z>dcZyu�pH¢&VSZ�dfZ&Z>eHgoV[dfZ�rNikjN`"jH¤8bfVXZ�tcikrN`Ses�Siqt)es`SeH�k�,tcZ>u"ik`SuXZ��8Z�`Su,Z>`<bc�q�H¦
²BjHdfZ��SdcZyg�ixt�Z>�k�Np¥bfVXZBg�jN`Sg�Z>�,b�g�jN`St�ixt�bft[¶Sdot�b[iq`¨�qjvg>es�qi ¬ ik`Sr�dfZ��qZ��(eH`NbndfZ�rNikjN`St[ik` bfVXZBiqY[eHrHZDes`�u
tcZ>g�jH`Su¡iq`goVSeHdfeNghbcZ>dci ¬ iq`Xr�bcVSZ��XdfikY[ikbciq�HZyt�jH�Xbfesiq`XZyu�p2�<�¡g�jN`Stciqu,Z>dciq`XrD�qj,g�es��u,Z>tfg�dfiq�,bcjNdft>¦ ´ Z�Z>ik`Xr
bfVSe(b�`SjDik`,¤³jNdcYnesbciqjH`¡es�8j � b�bfVXZ©iqY[eHrHZnuXesbfes��eHtcZ[g�jH`<bcZ>`<bft�ixt�ªv`Xj(¢&`¡e-�XdciqjHdfi@p'¢)Z©eHdcZ[�qjvjHªvik`Sr
¤³jNd[bcZygoVX`Xi �N� Z>t[¢&VXixgoV eHdcZDt�bfeH�X�kZ-¢&ikbcV�dfZ>tc��Zyghb[bcj¡�8jNtft�iq�X�qZ�iqYnesrNZ��8Z�dcb � dc�SesbciqjH`St[�qiqªHZ-�Sesdcbcixes�
j,g>g � �kbfesbciqjH`'p,�viqZ�¢&�8jHiq`Nb&jNd&ik�q� � Yliq`SesbciqjH`DgoVSes`SrHZ>t>¦
^a`*bcVXixt2g�jH`<bfZ��vb>p�Ynesiq`X�q��b|¢)j�g��qeNtctcZ>t�js¤S�SdciqY[i«bfik�NZ>t%esdfZKdcZ>�kZ>�(es`<b�bfj4goVSeHdfeNghbcZ>dci ¬ Z¥�Sesdcb�jNd�jH�X{|Z>ghb

iq`�eH`©iqY[eHrHZ��%dfZ�rHiqjH`�� ���Xp,�Xp�F��'es`Sun�8jHiq`<bft�js¤'iq`<bcZ>dcZyt|by¦%^a`�bcVXixt��Ses�8Z�dyp<¢)Z£esdfZ}¤³j,g � tcZ>u�jH`©�8jHiq`<bft
jH¤�iq`<bcZ�dfZ>t�b$¤³jHd}tcjHY[Z�dcZyeHtcjH`St��qiqt�bcZyu���Z>�kj(¢��
±%iqdft�b>p���jNik`<bft�js¤Oiq`NbfZ�dfZ>t�b}Z��vbcdoeHg�bciqjH`-�8Z�dc¤³jHdfY[t}¢)Z>�k��¢&VSe(bfZ��HZ>d$bcVXZ"ikYneHrHZ�g�jN`<bcZ�`<bot&iqt>p � `X�kiqªHZ

dfZ�rNikjN`,m��SeHtcZ>u©eH�X�XdfjNeNgoVXZ>t¥ik`-¢&VXixgoV�bfVXZ �<� es�qikb|�njs¤�bfVXZ�tcZ�rHY[Z>`Nboe(bfikjN`�t�bcZ���ixt&t�Z>`St�ikbciq�HZ£bfjliqYnesrNZ
rNZ�jNYlZ�bcdfiqg>es�$g�jN`NbfZ�`<bft>¦�²DjHdfZ�j(�NZ�dyp%�8jHiq`<bftneHdcZ-Y[jHdfZ�dfjH� � t|blbcj¡rNZ�jHY[Z�bcdfiqg�bcdoes`St�¤³jHdfYne(bfikjN`St*jH¤
bfVXZ�ikYneHrHZ��qiqªHZ£�<iqZ�¢&�8jHiq`<b}goVSes`XrNZ>t>p<tciq`Sg�Z4bcVXZ�u,Zytcg�dciq�,bfikjN`�ixt�g�jHY[� � bfZ>u��kj,g>es�q�k�NpveH`Su�eH�qtcjldcjN� � t�b
bfjB�SeHd�bfiqeH�¥j,g�g � �«boe(bfikjN`'p � `X�kiqªHZ�jsbfVXZ�d�rNZ�jNYlZ�bcdfiqg©�XdciqY[i«bfik�NZ>t*js¤&VXiqrHVXZ>d*�qZ��HZ>�:¦B±%iq`Ses�q�q�HpOg�jN`NbfZ�`<b�m
��eHtcZ>uDiqYnesrHZ"dcZ�bcdfikZ>�(es�'bfZ>goVX`Si �<� Zyt4Z��,�X�kjNi«b£�XVXjHbcjHY[Z�bcdfiqg*ik`,¤³jNdcYnesbciqjH`�g�jH`<bfeHik`XZyuDiq`BbcVSZ"iqYnesrHZyt�¦
����u,Z�¶S`Si«bfikjN`'p�en�8jHiq`<b}js¤Oiq`NbfZ�dfZ>t�b}iqt��kj,g>e(bcZyu�¢&VXZ�dfZ�bcVXixt}�SVXjsbfjHY[Z�bfdcixg�ik`X¤³jHdfY[esbciqjH`-ixt$bcVXZ*Ylj<t|b
tciqrH`Xik¶�g�eH`<b>¦"U$VSZ�` � t�iq`Xr-�8jHiq`Nbot�p�¢)Z[VSe��NZ*bfVXZ[dciqrHV<b£bcj-Z��,�8Z>ghb�e��qjvg>es�2iqY[eHrHZngoVSeHdfeNghbcZ>dci ¬ esbciqjH`
dfixgoV�eH`Su�g�jHY[�SeNghb}e(b}jN`Sg�ZN¦
²BesbfgoVXiq`Xr-�8jHiq`Nbot�js¤$ik`<bfZ�dfZ>t�b�ixt�e-g��xeHtft�ixg�eH�%bfeHtcªBiq` ¾)jHY[� � bfZ�d���ixtcikjN`�¤³jNd�es�X�X�qixg�e(bfikjN`St£�kiqªHZ

t�bcZ>dcZ>j�dfikr�g�eH�kiq�Xdoe(bciqjH` jHdn\HÀ�dfZ>g�jN`St�bcd � ghbfikjN`'pKt�Z>Z�¤³jNd[Z��XesY[�X�qZ�� �>�Xp2� �@¦ ´ ik`�g�Z��>�H�0GB¢&ikbcVQbcVXZ
¢�jHdfª,t[js¤ ´ goVXY[ixu�jH`¨�8jHiq`Nb©Z��vbcdoeHghbfikjN`¨es`Su�goVSeHdfeNghbcZ>dci ¬ esbciqjH`'p¥bcVXZyt�Z��XdciqY[i«bfik�NZ>tn�Sdcj(�NZ>u bcVXZ>ikd
� bciq�kikb|��¤³jHd�g�jH`<bfZ�`<b�m��SeHtcZ>u�iqYnesrHZ*dcZ�bcdfikZ>��eH��eH�X�X�qiqg>e(bciqjH`�t�¦£®}j(¢�Z��HZ>d>pSi«b�iqt4iqYl�8jHdcbfeH`<b}bcj�g�jH`�t�ixu,Z�d
bfVSe(b�bfVXZ�iqd�g�jN`Su,ikbciqjH`St£js¤ � tcZ[eHdcZ[u,ik°8Z>dcZ>`<b�jH¤¥bfVXZ©t|bfZ�dfZ�j(�vixt�iqjH`BjN`XZ>t>p'es`�u�ikb�iqt£`XjHb���j<tctcik�S�kZlbcj
uXikdfZ>g�bc�q�©bcdoes`�t��8jNtcZ�bcjniqYnesrHZ�dfZ�bfdciqZ��(eH�FbcVXZ*tcjH� � bfikjN`St}u,Z>�HZ��qjH�8Z>u�¤³jNd�t|bfZ�dfZ�j(�vixt�iqjH`'¦)±XjHd�Z��XesY[�X�qZHp
bfVXZ-rHdfj(¢&ik`Sr��HjN� � YlZ-jH¤�bcVSZDikYnesrNZ�uSe(bfeH�SeHtcZ>t[u,j¡`XjHb©es�q�kj(¢ bfj�g�jH`�t�ixu,Z�dneH�k�$bfVXZDrHZ>jHY[Z�bfdcixg�eH�
g�jH`St�bcdoesiq`<bft&e��(esiq�xes�X�qZ�jHd}¢&VSiqgoVBg>es`D�8Z�Z>t�bciqYne(bcZyu-��Z�b|¢)Z>Z�`-b|¢�jnikYneHrHZ>t>pS�qiqªHZ�bcVSZ*Z��Sik�8jH�xesd�g�jH`,m
t�bcdoesiq`<b>¦�^�b�ikY[�X�qiqZ>t4bcjvj�bcVXZl`XZ�ZyuBjH¤)g�jNYl� � bciq`Xr�bcVXZlY[jNt�b�g�jHY[�SeHg�b£�8jNtftcik�X�qZ*iq`Su,Z��,Z>t4¤³dcjNY bcVXZ
�SVXjsbfjHY[Z�bfdcixg*iq`,¤³jNdcYne(bfikjN`'¦n�}`XjHbcVXZ>d�esdfr � Y[Z>`Nb�g�jN`Sg�Z>dc`�t�bfVXZ �<� es�qi«b|��js¤¥bfVXZ©g�jN�k�qZ>g�bcZyu�iqYnesrHZyt�p
¢&VSiqgoVDY[jNt�bc�q�Dg�eH`X`Xjsb4��Zlg�jH`<bfdcjN�k�qZ>u�¦}U$VSZ*iqY[eHrHZ*goV�esdoeHghbfZ�dfi ¬ e(bfikjN`�tcVXj � �quD�8Z*dfjH� � t|b�bcj�iqYnesrNZ
g�j,u,ik`Sr[eH`Su���j<tctciq�X�kZ�uXZ>t�bcd � ghbfik�NZ�g�jHY[�XdfZ>tft�iqjH`�¦%^a`�bfVXiqt4g�jN`NbfZ��vb>p,¢�Z�t�b � u,iqZ>u�iq`-�kikbcZ>dfesb � dfZ�t�jNY[Z
eH�«bfZ�df`Se(bfik�NZ>t&u,Zytcg�dciq�Xiq`Xr[bcVSZ*¢$e��nbcj�goV�esdoeHghbfZ�dfi ¬ Z�ikYnesrNZ>t$¤³dfjHY��8jHiq`Nbot&js¤Oiq`<bcZ�dfZ>t�b>¦�� � b�`SjH`XZ�jH¤
bfVXZ[t�jN� � bfikjN`St£�XdfZ>tcZ�`<bcZyuD¢�eNt4g�jHY[�SeHdcZyu-bcj�bcVXZljsbfVXZ�dot£ik`��XdoeHghbfiqg>es�2g�eNt�Zyt�¦�À4Z>es�qiq`Xr�¢&ikbcV��8jHiq`Nb
goV�esdoeHghbfZ�dfi ¬ e(bfikjN` � t�iq`Xr-u,i«°FZ�dfZ�`<bfiqeH�%iq`v�(esdfiqeH`Nbot�p8¢�Z"Z>`Sg�j � `<bcZ�dfZ>u�t�Z>�HZ>dfeH��es�kbcZ>dc`�e(bciq�HZyt}iq`v�HjH�q�vik`Sr
¤³Zye(b � dcZ&�NZ>g�bcjHdot2js¤��NZ�df�*u,ik°8Z>dcZ>`Nb�t�i ¬ Zyt�¦2U$VXZ}� � dc�8jNtcZ&js¤8bcVXixtK��es�8Z�d¥ixt2bfj*u,ixtcg � tctObcVXZ�eNu,�(es`<bfeHrHZyt
eH`Su�u,dfe�¢&��eHgoª,t�js¤�bfVXZ>tcZ�u,ik°8Z>dcZ>`<b�goVXjHixg�Zyt�pv¢&ikbcV-bcVSZ�esiqY	js¤2�XdfjH�8jNtcik`Xr[es`-jN�,bciqYnes� � tcZ�js¤2g�jH�qjHd
�8jHiq`<bft$jH¤%iq`<bcZ�dfZ>t�b$¤³jHd&iqYnesrHZ�dfZ�bfdciqZ��(es�@¦
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U$VXZ&��es�8Z�dOixtOt|bfd � g�b � dfZ>uleHt�¤³jN�k�qj(¢}t�¦ ´ Z>g�bciqjH`©�£g�jN`St�ixt�bft%ik`ne£�XdfikZ�¤8t�bfesbcZ$js¤�esdcb%jH¤�bfVXZ$Z��,ixt|bfik`Xr
iqYnesrNZ�goV�esdoeHghbfZ�dfi ¬ e(bfikjN`nbcZygoVX`Xi �N� Z>t&�SeNt�Zyu�jN`Dg�jH�qjHd&iq`<bcZ>dcZyt|b&�8jHiq`Nbot}es`�u�uXi«°FZ�dfZ�`<bcixes��iq`v�(esdfiqeH`Nbot�p
¤³jN�k�qj(¢�Z>u��v��e4�XdcZyt�Z>`<bfe(bfikjN`�js¤SbcVXZ$�8jNtft�iq�X�qZ�t�bcdoe(bfZ�rHiqZ>t�¤³jHd%iq`Su,Z��,iq`Xr�es`Su"u,jHiq`Xr£dcZ�bcdfikZ>��eH�NjN`�bfVXZ�Y-¦
U�j�g�jHY[�SeHdcZ*bcVXZ[u,ik°8Z>dcZ>`Nb�tcjH� � bciqjH`St>p�¢�Z*�XdfZ>tcZ�`<b4iq`¡t�ZyghbciqjH`�\�e�t|b � u,�BjN`DbcVXZ[jN�,bciqYnes�%¢�e���bcj
� t�Z�bcVSZ}g�jH�qjHd2�8jHiq`<b�m��SeHtcZ>ulgoVSesdoeHg�bcZ>dci ¬ esbciqjH`'p��v��Z��(eH� � esbciq`Xr£bcVXZ&iqY[�SeHg�bOjs¤�u,i«°FZ�dfZ�`<bK�XVSjsbcjNY[Z�bcdfixg
eH`Su�rHZ�jNY[Z�bcdfixg*¤³Zye(b � dcZyt�jH`�bcVXZniq`Su,Z��,ik`XrBeH`Su�dcZ�bcdfikZ>��eH�O�Xdfjvg�Z>u � dcZN¦[U$VSZndcZyt � �kbft�jN�,bfeHik`SZ>u�esdfZ
uXiqtfg � tftcZ>u�ik`�bcVSZ�g�jH`�g�� � t�iqjH`�¦
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^aYneHrHZniq`Su,Z��,iq`XrD�SeNt�Zyu�jN`¡��jNik`<bft*js¤$ik`<bfZ�dfZ>t�b*g�jH`�t�ixt|bot�¶Sdot|b"ik`¡�8Z�iq`Xr�es�S�kZ[bfjD¶S`Su¡iq`,¤³jHdfYne(bfik�NZ
�8jHiq`<bft�iq`�ZyeHgoV�ikYnesrNZ"jH¤¥bfVXZnuXe(boes�SeNt�ZN¦*^a`¡t�ZyghbciqjH`��,¦ �l¢)ZldcZ>�viqtci«b��8jHiq`<b�Z��vbcdoeHghbfikjN`�eH`Su�goVSeHd�m
eNghbfZ�dfi ¬ e(bciqjH` � tciq`Xr�u,ik°8Z>dcZ>`<bcixes�Kiq`v��eHdcixes`<bot��Sesdcbcixg � �qeHdc�q�Hp%��Z�¤³jHdfZ�g�jN`Stciqu,Z>dciq`XrDiq`t�ZyghbfikjN` �,¦ ��bcVXZ
iqYnesrNZ£dfZ�bfdciqZ��(eH�Ft�bcdoe(bfZ�rN�[bcj©es�S�X�k��jH`-uXe(boes�SeNt�Zyt)iq`Su,Z��,Z>u��v�©��jNik`<bot&js¤%ik`<bcZ>dcZyt|by¦
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§¨VSZ�`�eH�X�X�qikZyuDbfj�iqYnesrHZldfZ�bcdfiqZ��(es�@pFikYnesrNZ*Yne(bogoVXiq`Xr��SeNt�ZyuBjN`��8jHiq`Nbot£js¤¥iq`<bcZ�dfZ>t�b4`SZ�Z>uSt4�8jHiq`<bft
¢&ikbcV�Z��Xg�Z��q�kZ>`Nb  1�'
!����� �0�(�� ��43 p�ikZN¦O��jNik`<bft�bfVSe(b�g>es`���Z�Z��<bfdfeNghbfZ>un¤³dfjHY es`�ikYnesrNZ�bfjnes`XjHbcVXZ>d�¢&ikbcV
bfVXZ�tfesY[Z�eNg�g � dfeNg�� eH`Su � `�u,Z�d���eHdciqj � t©g�jN`Su,ikbciqjH`St��kiqªHZ��<iqZ�¢&�8jHiq`<b�jHd�ik�q� � Y[ik`SesbciqjH` goVSeH`XrHZyt�¦
²�es`v���8jHiq`NbKZ��vbcdoeHghbfjHdot%Z��,iqt�bO¤³jHdOrNdfe��*��eH� � Z�iqYnesrNZ>t>ps� � b¥ikbKixtKe�g�jN�kjNd%jN��Z>dfesbcjNd%¢&VSiqgoVl¶XbotK�8Z�b�bfZ�d
bfVSe(b�dcZ �N� ikdfZ>uQdcZ>��Zye(boes�Xiq�kikb|� �BbcVSZ�®�eHdcdfiqtng�jH�qjHd©u,Z�bcZyghbcjNd � �/GXp ����¦ §�ZBdfZ��viqtcikb�i«b�ik`�bfVXZB`XZ��<b
tcZ>g�bciqjH`'¦
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U$VSZ�®�eHdcdfiqt¥g�jH�qjHd¥Z��vbcdoeHg�bcjHd)g�jHY[� � bfe(bfikjN`[jH`X�q�"iqY[�X�qikZytKbfVXZ}¶Sdot�b¥jHdou,Z�d)u,Z�dfik�(esbciq�HZ>tKjs¤FbcVXZ4ikYneHrHZH¦
^�bot�¤³jHdfY � �xe(bfikjN`�uXZ��8Z�`SuXt}jH`�bcVXZ�¤³jN�k�qj(¢&ik`SrlYnesbcdfi«�87 �
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¢&VSZ�dfZJ;>=P?@QA2t�bfeH`SuXt2¤³jNd¥e�rNe � tft�ixes`[t�Y[jvjsbfVXiq`Xr�js¤�t�i ¬ ZJ?@DeH`Su8=PR H�S R M A%dcZ>�XdfZ>tcZ�`<bft%bfVXZ&¶Sdot|b¥uXZ�dfik�(e(mbfik�NZ>t$jH¤�bcVSZ�goVSes`X`SZ��"Rn¢&ikbcVTRVUXW E S ; S KZY ` � Y[Z�dfiqg>es�q�k�niqY[�X�kZ>Y[Z�`<bcZyu � t�iq`XrnelrNe � tctciqeH`�g�jH`v�HjHm� � bfikjN`�js¤%t�i ¬ ZG@2¦KU$VXZ£g�jH�qjHd���jNik`<bot¥jH¤�ik`<bfZ�dfZ>t�b$eHdcZ£u,Z�¶S`SZ>u©�v�[bfVXZ4�8jNtcikbciq�HZ��qj,g�eH�8Z��vbcdfZ�Yne�jH¤'bcVXZ
¤³jN�k�qj(¢&iq`Xr"jN��Z>dfesbcjNd �

À�Z�b[=\7]A�^-_)U�doeHg�Z F =`7]A ¢&i«bfV _Z9ba�c aed
�}¤ bcZ�d}bcVXixt$bcVSdcZyt�VXjN�quXik`Xr�pvbcVXZ��8jHiq`<bft&eNtctcj,g�ixe(bcZyunbfj[bcVXZ,f���Zyt|b}�qj,g�es��Z��vbcdfZ�Yne[esdfZ£ªNZ��,by¦
��`BeHuXeH�,bfesbciqjH`�dcjN� � t�b&bcj©tfg�es�qZ�goVSes`SrHZ>t$ixt&�8jNtft�iq�X�qZ�es`Su�VSeNt&�8Z�Z�`D�SdcjN��j<t�Zyu�iq`�� � F ��¤³jNd&bcVXZ

rNdfe��n�(eH� � Z*�HZ�dotcikjN`�js¤2bfVXZ*®�eHdcdfixt$Z��vbcdoeHg�bcjHdy¦¥U$VXZ�Y[Z�bcVXj,u-ixt&dcjN� � t�b � �-bcj©entfg�eH�kZ�¤ eNghbfjHd&js¤O�hg
ikb£g�jH`Stcixt|bot}iq`�g�jNY[� � bciq`Xr�e�Y � �kbcikmatcg>es�qZ�dcZ>�XdfZ>tcZ�`<bfesbciqjH`-¤³jHd�bcVXZlu,Z�bfZ>g�bcjHd�es`�u-bcVXZ>`Biq`�t�Z>�kZyghbfik`Xr
�8jHiq`<bft&esb}¢&VXiqgoV-el�kj,g>es��Y[Z>eNt � dfZ � bfVXZ�¿�eH�X�qeNg�ixes` �)ixt$Yne(�,ikYneH��j(�HZ�d&tfg�eH�kZyt�¦
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^a`�bcVSZ�`XZ��vb�tcZ>ghbfikjN`'p,¢�Z£dfZ��vixt�ikb$bcVXZ�eH�X�XdfjNeNgoVXZ>t)�SeHtcZ>u�jH`-u,ik°8Z>dcZ>`<bcixes�'iq`v��eHdcixes`<bot¥bfjngoVSesdoeHg�m
bfZ�dfi ¬ Z£bcVXZ�®4esdfdcixt$g�jH�qjHd$�8jHiq`<bft>¦
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^a` � ��H���p ´ goVXY[iqu��XdcjN��j<t�Zyu-bcj�u,Z>tfg�dfiq��Z[es`BiqYnesrNZ*�v� � t�iq`Xr�bcVXZ[®�eHdcdfixt}�8jHiq`Nbot£js¤Kiq`NbfZ�dfZ>t�b£goVSeHd�m
eNghbfZ�dfi ¬ Z>u�¢&ikbcV �XVSjsbcjNY[Z�bcdfixgD�kj,g>es��u,Z>tfg�dfik�XbcjHdot©g�jHY[� � bfZ>u�¤³dfjHY rHdoe�� �(es� � Z�ikYnesrNZ>t>¦ ´ � goV e
uXZ>tfg�dfik�,bfikjN`�iq`v�HjN�k�NZ>t4bcVXZ©®�ik�q�8Z�dcb>¯ t�iq`<�(eHdcixes`<bft � � ����es`Su�Y[jHdfZ[�XdcZyg�ixt�Z>�k��t�jNYlZng�jHY*�Sik`SesbciqjH`St�jH¤
bfVXZ�Y ik` jHdou,Z�d"bcj�rHZ�b[bcdoes`Stc�qesbciqjH`SeH��eNtldcjHbfe(bfikjN`Ses��iq`<�(eHdcixes`Sg�ZHpKeH`Subfj�Z>`St � dcZ�` � Y[Z�dfiqg>es�&t�bfe(m
�Sik�qi«b|�N¦lU$VSZ>tcZ �<� eH`Nbfi«bfikZyt�g�eH`��8Z[g�jHY[� � bfZ>u�e(b�jHdou,Z>d �Np���jHd�\ � VXiqrHVXZ>d£jNdfuXZ�d�esdfZ"iq`Sg�dcZyeHtcik`XrN�k�
g�jHY[�X�qiqg>e(bfZ>u ��¦ ´ Z>Z�Z �N� e(bciqjH`�����Z>�kj(¢�¤³jNdKbcVSZ�iqdK¤³jHdfY � �qesbciqjH` � �nbfj�bcVSikdounjHdou,Z>d¥e(b$e�rHiq�HZ>`n��jNik`<b �
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� Z>`XZ�does�qi ¬ e(bfikjN`�bcj�g�jN�kjNd�iqYnesrNZ>t�¢�eNt�iq`<bcdfj,u � g�Zyu � tciq`Xr�¶�dft�b%jNdfuXZ�d%ik`v�(esdfiqeH`<bft�¤³jHdOt|bfZ�dfZ�j<tcg�jH�Xixg
iqYnesrNZ>tOYne(bogoVXiq`Xr�ik`�� �/G��@pN¤³jHd¥t � �,m�iqY[eHrHZ&dfZ�bfdciqZ��(es�Sik`�� G��Fes`Su � �[bfj�bcVSikdou[jHdou,Z�dOiq`�� �>� ��¤³jHd¥iqYnesrNZ
YnesbfgoVXiq`Xr � `SuXZ�d¥iq�q� � Y[iq`Se(bfikjN`©goVSes`SrHZ>t>¦�U$VSZ�g�jN�kjNdKu,Z>tfg�dfik�XbciqjH`[�XdfZ>tcZ�`<bcZyulesbK¶Sdot|bKjNdfuXZ�dKixtK�SeNt�Zyu
jN`X�q��jN`�bcVSZ�¶Sdot�b"jHdou,Z>d*iq`<�(eHdcixes`<bft*js¤}ZyeHgoVgoVSeH`X`XZ��$es`�u�Z�`XdfixgoVXZ>t*bcVXZ>Y ¢&i«bfVb|¢�jD¶Sdot|bljHdou,Z�d
�<� eH`<bcikbciqZ>t&tc��Zyg�ik¶�g£bcjng�jN�kjNd>p<bfj[bfesªNZ�ik`�bcVXZ�¤³jN�k�qj(¢&iq`Xrnt�Z�b �
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^�b�ixt�eH�kY[j<t|b©Z �N� ik�(es�qZ�`<b©bfj¡bcVXZ�rHdoe���(es� � ZBiqYl�S�kZ>YlZ>`<bfe(bfikjN`¨ik`�bfZ�dfYntnjs¤�t�bcjHdoesrNZDg�jNt�b � �
iq`v�(esdfiqeH`Nbot$ik`�t|bfZ>eHu�jH¤2� �h¦¥^�b}V�eHt&�8Z�Z>`D�Xdcj(�NZ>u�bcjn�8Z�Y[jHdfZ�dcjN� � t�b$�8Z>g>e � tcZ�js¤2bfVXZ�t�Z>`Stci«bfik�vikb|�©bcj
`SjHixt�Z[js¤)bcVXZ©tcZ>g�jH`Su�es`�u�bfVXiqdfu�jHdou,Z�d�uXZ�dfik�(e(bfik�NZ>t>p�¢&VXixgoV�Yne��B�8Zn¢�jHdot�Z>`XZ>u��<�BbcVXZn` � Y[Z�dfixg�es�
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g�jH`<bcdoesdf�HpFbfVXZ©g�jN�kjNd�u,Z>tfg�dfik�XbciqjH`�ikY[�X�qikZyt�¶Sdot|b�jNdfuXZ�d�YnesrH`Si«b � u,Z>t���esdcbcixg � �xesdf�k�Bt�bfeH�X�qZ©e(b�®�eHdcdfiqt
g�jH�qjHd}�8jHiq`<bft4�kj,g>e(bciqjH`�p8tcik`�g�Z��v�Du,Z�¶�`Xi«bfikjN`DbcVSZ>tcZ*�8jHiq`Nbot4eHdcZ*Z��vbcdoeHg�bcZ>uDesb��qjvg>es�%Z��vbcdfZ�YnenjH¤ObcVXZ
¶�dft�b&jHdou,Z�d&u,Z>dciq�(e(bciq�HZyt$js¤�bcVXZ�tcikrN`Ses���:gh¤|¦KtcZ>g�bciqjH`D�,¦ �H¦ � �h¦

;�5$4�5 I Q ¼ 7 �/8:½ ¸ ��8 7 = ¼ � � ¸ �J8 � �>= ¸ �>��� 7 � D�¼ � ��,�98 ¼ 7 �
U$VSiqtKtcZ>g�bciqjH`lYnesiq`X�k�lu,Z>eH�qtK¢&i«bfVliq`v�(esdfiqeH`Sg�Z�bcj�iq�q� � Y[iq`Se(bfikjN`ngoVSes`XrNZ>t>p(bcV�e(bKixt2bcVXZ}tcjsmag�eH�k�qZ>u"�XdfjH�,m
�qZ�Y js¤ �������� �����">�)�'��"�� 3 ik`Dg�jH`<bcZ>`Nbcm@��eHtcZ>u�ikYnesrNZ�ik`SuXZ��,ik`Sr©es`Su�dcZ�bcdfikZ>�(es�'es�S�X�kixg�esbciqjH`St>¦O^a`DeHuXuXi«m
bfikjN`'pF¢)Zl�XdfikZ��S�-dcZ>�viqtci«b£bcVSZ"Y � �«bfi«matfg�es�qZ*iqY[�X�qZ�Y[Z�`<bfesbciqjH`BjH¤KbcVSZ*¤³Zye(b � dcZl�HZyghbcjNdft}¤³jHd£ik`v�(esdfixes`Sg�Z
bfjntcg>es�qZ�eH`Su�dcjN� � t�bc`XZytct�bfj[goV�es`XrNZ>t�js¤2�vikZ>¢&��jNik`<b&�v��g�jN`Stciqu,Z>dciq`Xr[e��n`XZ�iq`<�(eHdcixes`<bft>¦

Q ¼ � ¼ �©� ¼ 7 �>�>� 7 � ¹
^aYneHrHZ4bcdoes`St�¤³jHdfYne(bciqjH`�tKY � t|b&iq`Sg�� � u,Z£bcVSZ£iq�q� � Y[iq`Se(bfikjN`�goVSeH`XrHZyt�pv¢&VXixgoV�dfZ��SdcZyt�Z>`Nbot)el�NZ�df�[g��qeNt|m
tcixg�es�$�XdfjH�S�kZ>Y ik` iqY[eHrHZ-iq`Su,Z��,iq`Xr�bfeHtcª,tnes`SuQVSeNt"rNZ�`XZ>dfesbcZyuYnes`v�¢�jHdfª,t�pKYneHik`X�q��¤³jNdlrN�kjN�Ses�
iqYnesrNZ4u,Zytcg�dciq�,bciqjH`�¦2U$VSZ£g>eHtcZ4jH¤�ik`v�(esdfixes`Sg�Z}bcj"bcVSiqt&g��qeNtct)js¤�goV�es`XrNZ>t)dcZ �N� ikdfZ>t¥¶Sdot|b�bcj[goVXjvjNtcZ4eH`
iq�q� � Y[iq`Se(bfikjN`�Y[j,u,Z>�:¦l~&Z>g�Z�`<bc�q�Hp��qj,g�es�Ou,Zytcg�dciq�,bfikjN`�eHtc�8Z>ghbot£VSeHt£�8Z�Z�`¡g�jN`Stciqu,Z>dcZyuBiq` � �>���@p'¢&VSZ�dfZ
Z>ikrNV<b%Y[j,u,Z��xt2esdfZ)Z>�(es� � e(bfZ>u�¤³jNdOg�jH�qjHd%iqY[eHrHZyt�¦ � �,��Z>dciqY[Z�`<bftOtcVXj(¢¡bcV�e(b2bcVXZ&u,ixesrNjH`SeH�NY[j,u,Z>�<¢&ikbcV
bfdfeH`Stc�qesbciqjH` �:À4U ��pHVSe��viq`Xr&G£�SesdoesY[Z�bfZ�dot�p(ixtKgoVSeHdfeNghbfZ�dfi ¬ Z>u��v��bfVXZ&�8Z>t�bKdfesbciqj �<� eH�kikb|���(g�jHY[�X�qZ��,i«b|�
¤³jNd��qj,g�es�2g�jN`<bcZ��vbyp8¢&V�e(b4ixt�bcVXZ[g�eNt�Z�¢&ikbcV�u,ik°8Z>dcZ>`NbfiqeH��iq`v�(esdfiqeH`Nbot�¦�^�bft�¤³jHdfY � �xe(bfikjN`Diqt£�XdfZ>tcZ�`<bcZyu
esb&Z �<� e(bfikjN` F"�8Z��qj(¢�� �R�= �� A�9��hc R�= �� A I �	 ��F �
¢&VXZ>dcZ
��ixt&eT= ��� � A)u,ixesrHjN`Ses�FYne(bfdcik��eH`Su �	 elbcdoes`�t��xe(bfikjN`Ses�F�HZyghbfjHd$js¤2u,ikY[Z>`St�iqjH`D\S¦
�4`lbcVSZ&�SeHtciqt2jH¤�bfVXZ}À£UQY[j,u,Z>�:pHb|¢)j�es�kbcZ>dc`�e(bciq�HZyt2g�es`l�8Z�g�jN`St�ixu,Z>dcZyu�bcj�eNgoVXiqZ��HZ$�XVSjsbcjNY[Z�bcdfixg

iq`v�(esdfiqeH`Sg�Z��
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K�'�� �� ��¾)jH`StciquXZ�dfik`Xr�dfesbciqjNt�jH¤X�kj(¢�jNdfu,Z>d�iq`v��eHdcixes`<bot'es�q�kj(¢}t
bcj�Z��qikY[iq`Se(bfZleH�k��bcVSZl��esdoesY[Z�bfZ�dot&js¤)e��n`XZ"iq�q� � Y[iq`Se(bfikjN`�Y[j,u,Z��xt>¦�±SjHd£ik`�t|boes`Sg�ZHp��v�-ik`<bcdfjsm
u � g�ik`Xr�doe(bfikj<t2js¤8bcVXZ&rNdfeNu,iqZ�`<bOY[eHrH`Xikb � u,ZHpHbcVXZ&`XjNdcYneH�ki ¬ esbciqjH`*jH¤�bfVXZ}rNdfe����(es� � Z$iq`<�(eHdcixes`<bft
js¤2Z �<� esbciqjH`D�*�Sdcj(�vixu,Z�bfVXZ�tcZ�b}js¤%ik`v�(esdfixes`<bft�js¤2Z �<� esbciqjH` G��
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U$VXixt�eH�X�XdfjNeHgoV�ixt©dfZ>eNt�jN`Ses�X�q� �8jNtftcik�X�qZBjN`X�k�Q¤³jHd�ik`v�(esdfixes`<bftnjH¤�VXiqrHV¨jHdou,Z>dft1g�iq`Su,Z�Zyu e(b
¶Sdot|b©jNdfu,Z>d>p)`Xj¡ik`v�(esdfixes`<bn¢)j � �quQdfZ�Ynesiq` ¤³jNd©rHdoe��¡�(es� � ZDikYneHrHZ>tneH`Su bcVXZBtcZ�b©¢�j � �xu ��Z
u,doesYne(bfiqg>es�q�k�[dfZ>u � g�Z>u[bfj��J^�� 9 
 ik`v�(esdfiqeH`<bft¥¤³jHd$g�jH�qjHd�iqY[eHrHZyt�¦2U$VXixt�tcjH� � bfikjN`©iqt$eH�X�X�qikZyuik`�� �>� ��¤³jHd}g�jN�kjNd$ikYnesrNZ�Y[esbfgoVXiq`Xr[�v� � tcik`Sr 
�� ^�� 9 
 � iq`<�(eHdcixes`<bft � ��bfj"bfVXiqdfu�jHdou,Z>d>¦

�� ����.@� "K�� )����� ��/����$��" ��^a`¡�XdoeHghbfiqg�ZHp�ik`<bcdfj,u � g�ik`Xr-doe(bfikj<t�js¤�uXZ�dfik�(e(bfik�NZ>t�iq`�bcVXZ©goVSeHdfeNghbfZ�dcm
i ¬ e(bfikjN` eHt"Z��NjHªHZyu��8Z��qj(¢ Y[e��¡¢�jHdot�Z>`¡bcVXZ � `St�bfeH�Xiq�kikb|�¡js¤}bfVXZ�iq`v�(esdfiqeH`Nbot*eHrNesiq`St�b"`XjNiqtcZHp
�v��Ynesªviq`Xr[bcVXZ�¤³jNdcY � �xeHt$Z��NZ�`�Y[jHdfZ�t�jN�XVXixt|bfiqg>e(bcZyu�¦K^a`�bcVSiqt}g�jH`<bcZ��vb>pSeH`XjsbfVXZ�d}eH�«bfZ�df`Se(bfik�NZ
g�jN`St�ixt�bft�ik`�`XjHdfYnes�qi ¬ ik`Sr�bcVSZ£iqYnesrNZ�¢&ikbcV�dcZyt��8Z>g�b)bfj*bfVXZ�ik�q� � Yliq`SesbciqjH`�Y[j,u,Z>�:p,�8Z�¤³jNdcZ�g�jNY"m
� � bfik`Xr�bfVXZ[ik`v�(esdfiqeH`<bft>¦�U$VXiqt�eH�X�XdfjNeNgoVDVSeHt£�8Z�Z�`¡t�b � u,iqZ>u�iq` � H �2¤³jHd£bfVXZng�jH�qjHd£iq`<�(eHdcixes`<bft
js¤$¶Sdot|b"jHdou,Z�dy¦D� �kj,g>es�)e��n`XZ©`XjNdcYnes�qi ¬ e(bfikjN`�jH¤$bcVXZ�ikYnesrNZnrHdoe����(es� � Zyt�iqt*�XdfjH�8jNtcZ>u�¤³jHd
es�X�Sdcj��,iqY[esbcZ�iq`<bcZ�df`SeH�%eH`Su-Z��vbcZ>dc`�es��iq�q� � Y[iq`Se(bfikjN`�goVSeH`XrHZyt�p8eHg�g�jHdou,iq`Xr[bcj�bcVXZlÀ4U�Y[j,u,Z>�:¦
U$VXZ�Z��v�8Z�dfiqYlZ>`<bft}tcVXj(¢ bfVSe(b�bcVXZ �[iq`v�(esdfiqeH`Nbot$rNeHik`-iq`DdcjN� � t�bc`XZytct>p,¢&VXZ�`Bg�jHY[� � bfZ>u-e(¤ bfZ�d
ikYneHrHZ�`XjHdfYnes�qi ¬ e(bfikjN`'¦
U$VXZlboes�X�qZ��"dcZyg�eH�Xi«b � �xe(bcZyt}bfVXZ[` � Y*�8Z�d�js¤�u,i«°FZ�dfZ�`<bfiqeH�%iq`v�(esdfiqeH`Nbot}¤³jNd4rNdfe����(es� � Z[es`Su�g�jH�qjHd

iqYnesrNZ>t � �©bfj"jNdfu,Z>d�\S¦OU$VXZ£tcZ>g�jH`Su©dcj(¢¨�XdfZ>tcZ�`<bot¥bfVXZ£` � Y*�8Z�d$js¤ �<� eH`<bcikbciqZ>t�jH�,boesiq`XZ>u©¢&VXZ�`�bcVXZ
rNdfe����(es� � Zlik`v�(esdfiqeH`<bft£esdfZ*`XjNdcYnes�qi ¬ Z>u�eHg�g�jHdou,iq`Xrnbcj-es`�e��n`XZlik�q� � Y[ik`SesbciqjH`�Ylj,u,Z>���:���SesdoesY[Z�m
bfZ�dot �"gHbfVXZ��xeHt�b)jN`XZ}�XdfZ>tcZ�`<bftKbcVXZ4` � Y*�8Z�d)js¤�g�jN�kjNdKiq`<�(eHdcixes`<bftK¢&VXZ�`nbfVXZ4À£U¨Y[j,u,Z���iqt�g�jN`Stciqu,Z>dcZyu
¤³jNd&ik�q� � Y[ik`SesbciqjH`DgoVSeH`XrHZyt)`SjHdfY[eH�ki ¬ esbciqjH`'¦

�4dfuXZ�d�� 	 �4dfu,Z>d}� 	 �4dou,Z�d&\� dfe��n�(es� � Z�u,ik°8Z>dcZ>`<bcixes�'iq`v��eHdcixes`<bot � F �
^a`<�(eHdcixes`Sg�Z�bfjne��n`XZ�iq�k� � Y[ik`�e(bciqjH`-goVSeH`XrHZyt �@�[uXu,�@¦ � � \ H
À�ik°8Z>dcZ>`<bcixes��iq`<�(eHdcixes`<bft$tc��Zyg�ik¶�g£bcjng�jH�qjHd � � �
U�jHbfes�F¤³jNd}g�jN�kjNd�iqYnesrNZ>t � ��H �s�
^a`<�(eHdcixes`Sg�Z�bfj[ik�q� � Yliq`SesbciqjH`DgoVSes`SrHZ>t �:À4U m G[uXu,�@¦ � � � � �s\

U%es�X�qZ � � � doe��n�(es� � Z#�sg�jH�qjHd$u,ik°8Z>dcZ>`<bcixes�'iq`v��eHdcixes`<bot)Z>` � Y[Z�doe(bciqjH`�¦
� ��� �/8 º �>�N��� ¸ ��B B%� ¼ �X� �
±SjHd}iqY[��jNd�boes`<b4g>esY[Z�doent�VSi«¤ bfik`Xr�jHd}¤³j,g>es��goV�es`XrNZ>t>pSenY � �«bfi«matcg>es�qZ�es�X�Sdcj<eHgoV�iqt�dcZ �N� ikdfZ>u�bfj�g�jNY"m
� � bcZDbfVXZ�iq`v�(esdfiqeH`Nbot�¦ �}` es�X�XdfjNeNgoVQdfjH� � t|b � ��bcj tfg�eH�kZB¤ eHghbfjHd©jH¤��iqt��XdfjH�8jNtcZ>u ik` � � F �4�v�
g�jHY[� � bfik`SrDbcVXZ�u,Z>tfg�dfiq�,bcjNdft�¤³jHd*ZyeHgoV��8jHiq`<b"js¤&iq`<bcZ�dfZ>t�blesb*ikbftlgoVSesdoeHg�bcZ�dfixt|bfiqgntfg�eH�kZ � ¢&VXixgoVVSeHt
�8Z�Z>`�uXZ�bcZ>dcY[iq`Se(bfZ>u�u � dfik`Sr�bfVXZ[��jNik`<b�Z��vbcdoeHg�bciqjH`�t|bfZ�� ��¦l®�Z�dfZ*bfVXZnu,Z>tfg�dfik�XbcjHdot � t�Zyu�eHdcZ[t�bcZ�Z>d�m
eH�X�qZ*¶S�kbcZ>dft�g�jHY[� � bfZ>u � ��bfj-jHdou,Z�d£�Sp'� � b�bcVXZntfesY[ZleH�X�XdfjNeNgoV�g�eH`��8ZlZ��,�X�kjNi«bfZ>uB¤³jHd�®}iq�q��Z>d�by¯ t
uXi«°FZ�dfZ�`<bcixes��iq`v�(esdfiqeH`Nbot�¦
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�&uSu,ik`Sr4bfVXZ&iq`<�(eHdcixes`Sg�Z)�SdcjN��Z>d�b|�${ � t�bK�XdfZ>tcZ�`<bcZyu�bfj�bcdoes`Stc�xe(bciqjH`�es�ves`SuldfjsbfesbciqjH`SeH�Niq`v�(esdfiqeH`Sg�ZNp(bcVXZ
goV�esdoeHghbfZ�dfi ¬ e(bfikjN`l�8Z>g�jHY[Z>t)iq`<�(eHdcixes`<bKbfj*bfVXZ£tciqYliq�qi«b � u,Z£rHdfj � �'pNbcVSZ�` �N� eHtci«m�ik`v�(esdfixes`<bObcj"��Z>dftc��Zyghm
bfik�NZ£bcdoes`St�¤³jHdfYne(bciqjH`�t � \ ��pSes`�u�g�jH`StcZ �<� Z>`Nbf�k��dcjN� � t�b�bfjnt�Ynes�q�'�viqZ�¢&�8jHiq`Nb}goVSeH`XrHZyt�¦
±SjHd � `Sg�jH`St�bcdoesiq`XZyu"goVSeH`XrHZyt%js¤��viqZ�¢&�8jHiq`<b>pNe�tcYnes�q�,�X�qeH`SesdKt � dc¤ eHg�Z)�SesbfgoV � `SuXZ�dfrHjvZ>t2es`[e��n`XZ
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U$VSZ*g�jNYl�S�kZ��vikb|��js¤ObcVSZ �<� Z�df�-g�es`D�8Z*Z��©g�iqZ�`<bc�q�-dcZyu � g�Zyu-�v��eHdcdoes`XrNik`Sr"bfVXZ*iq`Su,Z��,Z>t£eHg�g�jHdou,iq`Xr
bfj[Y � �kbcixu,iqYlZ>`StcikjN`Ses��t�bcd � g�b � dfZ>t>¦

����	�
� ����������� ���������	�
� ����������� ����������! 	�
� ����������� �����

"#%$&('�) *%+�,�-�.�/10 2�3�*"# $&('�) 4�5�6 4�+�*%7�0 2�3�*"#�8&('�) 4�5�6 4�+�*%7�0 2�3�*"# $&('�) 4�5�6 9 -:, .�/10 2�3�*"#�8&('�) *%+�,�-�.�/10 2�3�*"#�;&('�) *%+�,�-�.�/10 2�3�*000"#�<&('�) *%+�,�-�.�/10 2�3�*"#%$&('�) =�7>7>-�0 2�3�*

V
ectors com

parison

The image query
The image database

The query result

garden.jpg

±%ikr � dcZ � �KU$VXZ�ik`SuXZ��,ik`Sr©es`Su�t�ZyesdogoVXiq`Xrlt�bcdoe(bfZ�rN�H¦

´ � goVBe©goVSesdoeHg�bcZ>dci ¬ esbciqjH`�g>es`-�8Z�Z�`XdfixgoVXZ>u-�v��g�jH`Stcixu,Z�dfik`Sr©t��Sesbcixes�'dfZ��xe(bfikjN`St$�8Z�b|¢�Z�Z�`D�8jHiq`<bft
jH¤'bcVSZ�tceHYlZ£iqY[eHrHZN¦%U$VXixt&g��xeHtft�js¤%rHZ�jNY[Z�bcdfixg�es�Fg�jN`St�bcdoesiq`Nbot)eHdcZ�tcZ�Y[i«m��qjvg>es�Ft�iq`Sg�Z4bfVXZ���esdfZ4�SeNt�Zyu
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^a`QjHdou,Z�dlbfj�rNZ�b[jH�,bfikYnes�&iq`Su,Z��,Z>t"¤³jHd[iqY[eHrHZ�dcZ�bcdfikZ>��eH�&es�X�X�qixg�e(bfikjN`'pK¢�Z�bfdc��iq`QbcVXixtnt�ZyghbfikjN`bcj
eH`Stc¢)Z>dKYnes`v� �N� Z>t�bciqjH`St)t|bfik�q��`Sjsb�tcjH�q�HZyunes�8j � b)bcVXZ£g�jN`Sg�dfZ�bfZ � tcZ�js¤�g�jH�qjHd�u,i«°FZ�dfZ�`<bfiqeH�Siq`<�(eHdcixes`<bft
¤³jNd[ikYnesrNZ�YnesbfgoVXiq`XrS¦ ´ Z�Z>ik`Xr�bfVSe(b©e � bcVXjNdftlt�Z>Z�Y bfj�iqY[�X�qZ�Y[Z�`<b[bcVXZ>Y esb[u,ik°FZ�dfZ�`<bnjHdou,Z�dot�pKe
¶�dft�b*Z��,�8Z�dfikY[Z>`Nb[g�jN`St�ixt�bcZ>u¡iq` tcZ>g�bciqjH`\X¦ �©iq` u,Z�bcZ�dfY[ik`Sik`Xr�i«¤}VSikrNVjHdou,Z�dot�VSe��NZ�eDdfZ>eH�¥iqYl��eHghb
¤³jNd�g�jH�qjHd�u,Z>tfg�dfik�XbciqjH`'¦ � iq�HZ�`©bcVSesb�iq`��XdoeHg�bcixg�Z�bcVXZ£ikYneHrHZ4eNg �<� ixt�ikbciqjH`n�Sdcj,g�Zytct�g�eH`X`XjHb)�8Z£eH�k¢$e��,t
g�jH`<bcdfjH�q�qZ>u�p�t�ZyghbciqjH`¨\S¦ ��ixt©u,Z>�HjsbfZ>uQbcj¡bfZ>t�bnbcVXZ>ikd�dcjN� � t�bc`XZytct©eHrNeHik`St�bnikYneHrHZDg�j,u,iq`XrSp$�qikªNZ-bcVXZ
g��qeNtctcixg�es�
	������jN`XZH¦&U$VXZ>ikd4eHuXeH�,bfesbciqjH`�bcj©iq�q� � Y[iq`Se(bfikjN`BgoVSes`SrHZ>t}iqt4t|b � u,iqZ>u-iq`B\X¦ \X¦$±�iq`SeH�k�q�Hp�bcVXZ
g�jH`<bcdfiq� � bciqjH`"js¤XbfVXZ&rHjNY[Z�bcdfixg�es�vg�jN`St�bcdoesiq`Nbot�jN`*`XZ>ikrNVv��jNdcVXjvj,u�ixt2g�jN`Sg�dfZ�bfZ��q��Z��(es� � e(bfZ>u*ik`[t�ZyghbfikjN`
\S¦ ��¦

�l¸ 7 � � ��,��� 8 ��>= ¸ �
U$VSZ�iqYnesrHZ-uXesbfes��eHtcZ � tcZ>u¤³jHd[Y[jNt�b[jH¤}bcVSZ�Z��,��Z>dciqY[Z�`<bftlixtle�t � �StcZ�bnjs¤}bfVXZ�¾)jH� � Y*�Siqe�g�jH�qjHd
iqYnesrNZ)uXesbfes��eHtcZ ������ *������ ¦O§�Z&g�jN`Stciqu,Z>dcZyu�VXZ>dcZ��>�N�H�}iqYnesrNZ>t�dcZ>�XdcZyt�Z>`<bciq`Xr FH�}dfikrNiqu*jH�,{|Zyghbft�boesªHZ>`
� `Su,Z�d��s�©��jNik`<bft4js¤K�viqZ�¢ g�jHdfdcZyt��8jH`SuXik`Xr©bcj�e�\HÀµdcjHbfesbciqjH` � �Dbfj �y�0Fnu,Z>rHdfZ�Zyt�¦4^aY[eHrHZyt}dfZ��xe(bcZyu
bfj�VXiqrHVSZ�d"eH`XrH�qZ>t*¢)Z>dcZ�`XjsblªHZ��Xb"iq` jHdou,Z>d�bcj�Z�`St � dfZ�g�jNdcdfZ>g�b�Yne(bfgoVSik`Xr�dfesbcZyt�¤³jHd"Z>eNgoVikYneHrHZH¦
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U$VSiqt£uXe(boes�SeNt�Z"u,jvZ>t4`Xjsb�u,Z>eH��¢&ikbcV�tfg�eH�kZ"goVSes`XrNZ>t>¦�^a`SuXZ�Z>uBVXZ�dfZ�bcVSZleHikY ixt�`XjHb�bfj�Z��,�8Z�dfikY[Z>`Nb
� `Nbfik��¢&VXixgoVD��jNik`<b�bfVXZ*g�jH�qjHd�goVSeHdfeNghbfZ�dfi ¬ e(bciqjH`�ixt}dfjH� � t�b&bcj�tcg>es�qZ�jHd}�viqZ�¢&�8jHiq`<b4goVSes`SrHZ>t>pX� � b�bcj
g�jHY[�SeHdcZ�ikbft£dfZ��qZ��(es`�g�Z*¢&VSik�qZ"Y[j,u,ik¤³�vik`Xr��SeHd�bfiqg � �qeHd�iq`<bcdfik`Stcixg"eH`SuDZ��vbfdciq`Stciqg*�SesdoesY[Z�bfZ�dot�¦ ´ jNYlZ
jH¤KbcVSZ"iqYnesrHZyt � tcZ>u�esdfZ*�XdfZ>tcZ�`<bfZ>uDiq`B¶Sr � dfZ"\X¦�±SjHd4bcVXZ[Z��,�8Z�dfikY[Z>`Nbot�jN`Biq�k� � Y[ik`�e(bciqjH`�goVSes`SrHZ>t
jH¤%tcZ>g�bciqjH`-\X¦ \XpXel�Sesdcbcixg � �qeHd}uXe(boes�SeNt�Z£¢&ik�q�'�8Z�g�jN`St�ixu,Z>dcZyu�¦

±%iqr � dfZ�\ � ´ esY[�X�qZ>t}js¤�bfVXZ"¾)jH� � Y"�Xiqe[g�jH�qjHd$jH�,{|Zyghbot&uXe(boes�SeNt�ZN¦

U$VXixtO�8Z�`SgoVSY[eHdcª"uXe(boes�SeNt�Z$¢$eHt%ik`�u,Z��,Z>u � tciq`Xr�bcVXZ}®4esdfdcixt2g�jN�kjNdO��jNik`<bftKjs¤�iq`<bcZ>dcZyt|bKZ��<bfdfeNghbfjHdy¦
� eHgoVn�8jHiq`Nb�¢�eNt¥goVSeHdfeNghbfZ�dfi ¬ Z>ul¢&i«bfVnbcVSZ£g��qeNtctOjH¤�g�jN�kjNd)u,ik°8Z>dcZ>`<bcixes�Siq`v�(esdfiqeH`NbotKjH¤FZ �<� e(bfikjN`©�*es`�u
g�jHY[� � bfZ>uliq`h=�� S � A2esbKjHdou,Z�d��Np<�4jHd¥\�eNg�g�jHdou,ik`Sr�bfj�bcVXZ&Z��,��Z>dciqY[Z�`<bft>¦%À � Z&bfj�bcVXZ��Sesdcbcixg � �xesdKtcZ�bjH¤KikYneHrHZ>t � tcZ>u�pFbfVXZ"e��[`SZ"Y � �«bfi«matfg�es�qZ*eH�X�XdfjNeHgoVD¢$eHt�`Xjsb£ikY[�X�qZ�Y[Z>`NbfZ>u�VXZ�dfZH¦��}�X�Sdcj��,iqY[esbcZ>�k�� a��8jHiq`NbotK¢�Z�dfZ}Z��vbfdfeNghbcZyu[��Z>d¥iqYnesrHZNpN�qZ>eNu,iq`Xr�bcjle�uXesbfes��eHtcZ&ik`SuXZ��njs¤ � a a a2a4¤³Z>e(b � dfZ}��jNik`<bot�¦��}jrNZ�jNYlZ�bcdfiqg>es��g�jN`St�bcdoesiq`Nbot�¢)Z>dcZ � tcZ>u�pXZ��Xg�Z��Xb�¤³jNd&bcVSZ�tc�8Z>g�ik¶�g>es�'Z��v�8Z�dfiqYlZ>`<bft$js¤�bcVXZ��xeHt�b�tcZ>ghbfikjN`'¦

� � ¸ � 8:�/8 ¼ 7�� � ¸ �N��� �)½�8:�>=S�(���
²BjNt�b)js¤�bcVXZ£dcZyt � �«bot¥iq`©bfVXiqt$tcZ>g�bciqjH`�eHdcZ4�XdfZ>tcZ�`<bcZyu©eHt)�XdfZ>g�ixtcikjN` ��dfZ>g>es�q�Su,ixesrHdoesYnt>¦�^�¤%¢)Z£g�jH`�t�ixu,Z�d
� g��qeNtctcZ>t}js¤ ��� Z>�kZ>Y[Z�`<bft �³VXZ>dcZ�� 9��eaneH`Su ���L9 
 a �hpSbcVXZ"�XdcZyg�ixt�iqjH`-¤³jNd}Z>eNgoVDikYneHrHZ �<� Z>dc�ixt&bfVXZ��XdfjH�8jHdcbciqjH`-jH¤2dfZ�bfdciqZ��NZ>u�iqY[eHrHZyt&��Z>�kjN`XrHiq`Xr[bfjnbcVXZ �N� Z�df��g��qeNtct1gXi«b£iqt4g�jNYl� � bcZyu-jH`-bcVSZ
	
¶�dft�b£dfZ�bfdciqZ��NZ>u�ikYnesrNZ>t>p�¢&VXZ�dfZ�	©ixt£bcVXZndfZ>g>es�q�%��esdoesY[Z�bfZ�d �����	�� �����h¦[U$VXZ[rHdoes�SVSt£�XdcZyt�Z>`<b
bfVXZ�e��HZ�doesrNZ}�XdfZ>g�iqtcikjN`©jH�Xbfesiq`XZyun¤³jHd&eH�k�8bcVSZ �<� Z>dciqZ>t>pvi:¦ ZH¦2¤³jNd�eH�k�8bcVSZ£iqYnesrNZ>t)js¤'bfVXZ�rHdfj � `Su,m:bfd � bfV
uSe(bfeH�SeHtcZH¦
��j(¢ �kZ�b � t[g�jH`StciquXZ�d"tcjHY[Z�eHtc��Zyghbft"js¤&bfVXZ���jNik`<b[js¤}iq`NbfZ�dfZ>t�b[goV�esdoeHghbfZ�dfi ¬ e(bfikjN`�¢&VXixgoV �qjvjHª

iq`<bcZ>dcZyt|bfik`XrlbfjlZ��XesY[ik`SZH¦

����� � �J����� #������� . #/� ����� � #��!#/� J�� �����1$%���!���>��$�����������$���(��
� �v�8Z�dfiqYlZ>`<bft)ik` � �/G �8V�eHt¥tcVXj(¢&`nbfVSe(b)bcVXZ � tcZ�jH¤�g�jH�qjHd)ik`X¤³jHdfY[esbciqjH`n�qZ>eNuXtKbfj"e��8jHiq`<b$uXZ>tfg�dfik�,bfikjN`
dfixgoVXZ�d$bfVSes` � tciq`XrnrHdoe��©�(es� � Z�iq`<�(eHdcixes`<bft>pXZ>�HZ�`-ik¤OjH`X�q��iqY[�X�kZ>Y[Z�`<bcZyuBe(b&¶Sdot�b�jHdou,Z�d �:t�Z>Z�t�ZyghbfikjN`
�X¦ �N¦ � �h¦%^a`�bcVXixt&g�jN`NbfZ��vb>p,ikb&¢)j � �xu��8Z�`Xj(¢ iq`<bcZ�dfZ>t�bciq`Xr"bcjng�jN`Stciqu,Z>d$VXikrNVXZ�d$jNdfu,Z>dft)¤³jNd$g�jH�qjHd$�8jHiq`Nb
uXZ>tfg�dfik�,bfikjN`'¦[U$VXZ�`¡¢�ZlV�e��HZlikY[�X�qZ�Y[Z�`<bfZ>u�bcVXZ©g�jH�qjHd�u,ik°8Z>dcZ>`<bcixes�Oiq`<�(eHdcixes`<bft � ��bfj�bfVXiqdfu�jHdou,Z�d
eH`Su¡iq`Su,Z��,Zyu�bcVXZ���Z>`SgoVXYnesdfª�uSe(bfeH�SeHtcZn�v��g�jH`Stcixu,Z�dfik`Sr-bcVXZ>Y esb*bcVSZ>tcZ�u,ik°8Z>dcZ>`Nb"jHdou,Z�dot�¦DU$VXZ
�SdcZyg�ixt�iqjH` �(dcZyg�eH�k�Fu,ixesrHdoesYnt)jH�,boesiq`XZ>u-eHdcZ£�XdfZ>tcZ�`<bcZyu�iq`�¶Sr � dfZ��S¦
~&j � rHVS�k�tc��Zyesªviq`XrSpO¢�Z�tcZ�Z�bcV�e(blbcVXZDe��HZ>dfeHrHZn�XdfZ>g�iqtciqjH`�(esdfiqZ>t*¤³dcjNY �X¦ �s�Dbfj ��¤³jHdnes�q��bcVXZ

Y[Z>dcrNZ>unjNdfu,Z>dft>pHi@¦ ZH¦%bcVSesb$esb��qZ>eNt|b)bcVXZ4¤³j � d�m@¶X¤ bcV�js¤'bfVXZ � � ¶Sdot�b�iqYnesrHZytKdfZ�bfdciqZ��NZ>un�8Z��qjH`Xr*bcj"bcVXZ
�<� Z>dc�[g��xeHtft>¦���¤�g�j � dotcZ�es�q�SbfVXZ �N� Z�df�liqYnesrNZ>tK¢�Z�dfZ�dfZ�b � df`XZ>u[¤³jNd�	 9��N¦2§�Z4`Xjsbfiqg�Z>u©�vixt � es�q�k�"¤³jHd
tcjHY[Z���esdcbcixg � �xesd4jH�,{|Zyghbft�bcV�e(b£bcVXZ"ikYnesrNZ>t4��Z>�kjN`XrHiq`Xrnbfj©bfVXZ �<� Z>dc�Dg��qeNtct4es`SuDdfZ�bfdciqZ��NZ>uDesb�¶Sdot|b
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±%iqr � dfZ�� �OzKdfZ>g�iqtcikjN` ��dfZ>g>es�q�8uXiqeHrHdoesY	eHg>g�jNdfu,iq`Xr"bcjnu,ik°8Z>dcZ>`<b}ik`v�(esdfiqeH`<bft�jHdou,Z�dot>¦

g�jHdfdcZyt��8jH`�ulbcj"bcVXZ�t�YneH�k�qZ>t�b�goVSeH`XrHZyt¥jH¤��vikZ>¢&��jNik`<byp<¢&VSZ�dfZ>eHtKbcVXZ��XdfZ>g�iqtciqjH`n�SeHdfeHYlZ�bcZ>d�u,Zyg�dfZ>eNt�Zyt
iq`v�HZ>dftcZ��q�n¢&i«bfV�bcVXZ*eH`XrH�qZ�js¤%�<iqZ�¢�¦)U$VXZ>tcZ�g�jN`St�ixu,Z>dfesbciqjH`St$esdfZ£`Xjsb�t � df�Xdcixtcik`Xrntcik`�g�Z�i«b4ik�q� � t|bfdfesbcZ>t
bfVXZ©¤ eNghb�bfVSe(b"bcVXZ�u,ik°8Z>dcZ>`NbfiqeH�¥iq`v��eHdcixes`<bot�esdfZ �<� eHtcikm@iq`v��eHdcixes`<bot�es`Su�bfVXZ�`dfjH� � t|b*bcjB�viqZ�¢&�8jHiq`Nb
goV�es`XrNZ>t � ��bcjne[g�Z>d�boesiq`��8jHiq`<b>¦
§¨ikbcV¡dfZ�rNeHdfuDbcj�bcVXZndfZ��qZ��(eH`Sg�Zljs¤)bcVXZ[iq`<�(eHdcixes`<bft � tcZ>u�e(b�jNdfu,Z>d���eH`Su�\�iq`�g�jHY[�SeHdcixt�jN`Dbcj

jNdfuXZ�d �HpXbcVXZ�rNdfeH�XVSt&tcVXj(¢ bfVSe(b�Z>Y[�X�kj(�viq`Xr[jHdou,Z�d��[tc�qikrNVNbf�k��ikY[�Xdfj(�HZyt�bcVXZ�dfZ>tc��jN`StcZ>t�¤³jHd4es�q��bcVXZ
�viqZ�¢&�8jHiq`<bft>¦%±SjHd�	 9 �XpNbcVXZ4dcZyt � �kbft)esdfZ ��� �8Z�b�bfZ�dypN¢&VSiqgoV©Y[Zyes`StKbcVSesb)jHdou,Z>d)��es�q�qj(¢}tObcj�¶S`Su©eH`
e��NZ�doesrNZ4jH¤¥�X¦ � �[iqY[eHrHZyt&Y[jHdfZ�ik`BbcVXZ �n¶Sdft�b4iqYnesrNZ>t&dfZ�b � dc`SZ>u�¦&^�b£iqt�Z>tc��Zyg�ixes�q�k��dcZ>�kZ>�(es`<b}¤³jHd�bcVXZ
¶�dft�b��Sesdcb�js¤�bcVXZniqYnesrNZ>t�dfZ�bcdfiqZ��HZyu � 	 �����F �hp%¢&VXik�qZn�8Z>g�jNY[ik`XrDV�esdou,�k����Z>dfg�Z��,bfik�X�qZ[¤³jHd*VXikrNVXZ�d
�viqZ�¢&�8jHiq`<bft>¦K��b}jHdou,Z�d&\XpXbcVXZ�dfZ>t � �kbft&esdfZ�el�Xi«b}�8Z�bcbcZ>d}bcV�es`�¤³jHd�tcZ>g�jH`Su�jHdou,Z�d$jN`X�k�©¤³jHd&bfVXZ�bcVXiqdou
¶�dft�b"iqYnesrHZyt*dfZ�b � df`XZ>u�� � b[uXZ>g�dfZ>eNt�Z©¤³jHdlYljNdcZ�u,ik°8Z>dcZ>`Nb[�8jHiq`Nbot*jH¤��vikZ>¢�p � `<bciq��bcj���Zyg�jHY[Z�bcVXZ
¢�jHdot�b�¤³jHd�bfVXZnt�Zyg�jN`SuB�SeHd�b�js¤)bcVXZ[dfZ�bfdciqZ��NZ>uBiqYnesrNZ>t �³¢&ikbcV¡e-u,i«°FZ�dfZ�`�g�Z[js¤���� �h¦[U$VXZ>tcZ[dcZyt � �kbft
g��kZyesdf�k�[tcVXj(¢ bcVSesb)bfVXZ£g�jH�qjHd�goVSesdoeHg�bcZ�dfi ¬ e(bfikjN`St2�SeNt�ZyunjH`nbfVXiqdfu�jHdou,Z�d��:es`Su�jH`�tcZ>g�jH`Su©jHdou,Z�d)ik`�e
�qZ>tftcZ�d%Z��vbcZ>`Nb���eHdcZ�`XjHb2t�bfeH�X�kZ)¤ eHg�Z>u*¢&i«bfV"goVSeH`XrHZyt�jH¤S�vikZ>¢&��jNik`<b>¦2U$VXixt%Y[e���eH�X��ZyesdOu,ixtceH�X�8jHiq`Nbfik`Sr
tciq`Sg�Z 
�� �<� es`<bfi«bfikZyt}iq`St|bfZ>eNuDjs¤ �©V�e��HZ��8Z�Z�`�Z�Y[�X�qj(�HZ>uDesb�jHdou,Z>d4\Xp�� � b�i«b�g�eH`D��Z"Z��,�X�xesiq`XZ>u-�v�bfVXZ©¤³jN�k�qj(¢&iq`Xr�g�jN`Stciqu,Z>dfesbciqjH`St �l±%iqdft�b*bfVXZ�iq`St�bfeH�Xik�qikb|��jH¤&bcVXZ�u,Z�dfiq��esbciq�HZyt�iq`Sg�dfZ>eNt�Zyt�¢&ikbcVjNdfu,Z>d>p
eNg�g�jHdou,ik`SrDbcj�bcVXZ-¢�Z��q�«m�ªv`Xj(¢&`ixu,Z>e�bcV�e(b©es`v�¡Y[Z>eHt � dfZ�Y[Z�`<bljs¤4�(eHdcixe(bfikjN` esY[�X�qi«¶�Z>t"bcVXZ-`XjNiqtcZH¦
´ Z>g�jN`Su�p8bcVSZ*¤³jNdcY � �qesbciqjH`DjH¤KbcVXZliq`<�(eHdcixes`<bft}¤³dcjNY �Sesdcbcixes�2u,Z�dfiq��esbciq�HZyt}�8Z>g�jNY[Z>t£Y[jHdfZ*es`Su�Y[jHdfZ
g�jHY[�X�qZ��©¢&ikbcV�jHdou,Z�d � tcZ�Z£Z �<� esbciqjH`-� �)es`Su�g�jH`�t�Z �N� Z�`<bc�q�nesY[�X�qi«¶SZyt)bcVXZ�`XjNiqtcZ4�Sdcj,u � g�Z>u��<�nVSikrNV
jNdfuXZ�d&u,Z�dfiq��esbciq�HZyt)Z>�HZ>`�Y[jHdfZH¦
U$VXZyt�Z�dfZ�Ynesdfª,t)tcVXj � �qu�`XjHb$�8Z�ikrN`XjHdfZ>u'p<�8Z>g>e � tcZ£bcVXZ>dcZ�eHdcZ£Ynes`v�n��j<tctciq�X�kZ�`XjNiqtcZ�t�j � dfg�Z>t¥¤³jHd

�qj,g�eH�'u,Z>tfg�dfik�XbcjHdot
�OjN`XZ�t�VSj � �xu-g�jH`�t�ixu,Z�d$¤³jNd}iq`St|boes`Sg�Z�`XjHixtcZ£dfZ��xe(bfZ>u�bcjniqYnesrNZ�eNg �<� ixt�ikbciqjH`�pX`XjHixtcZ
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�Sdcj,u � g�Z>u��v�BikYneHrHZng�j,u,iq`XrDes`Su��8jNtft�iq�X�qZnu,Z>t�bcd � ghbfik�NZng�jHY[�XdfZ>tftcikjN`'¦"§¨ikbcVSj � b�¤³jNdcrNZ�b�bfik`Sr�bfVSe(b
�8jHiq`<bft&Z��vbcdoeHghbfjHdot&t � °8Z>d}¤³dfjHY uXZ��qjvg>es�qi ¬ e(bfikjN`'pXiq`Bt��XikbcZ*js¤%bcVXZ�¤ eNghb}bfVSe(b�bcVXZ*®4esdfdcixt}g�jH�qjHd&jH`SZ�iqt
goV�esdoeHghbfZ�dfi ¬ Z>u��v�De©rHjvj,u-dfZ��8Z>e(boes�Xiq�qi«b|�N¦4U$VXixt��SdcjN�X�kZ>Y g�jH`<bfdciq� � bfZ>t�bcj�iq`Sg�dcZyeHtcZ�bcVXZ"ik`�t|boes�Xiq�kikb|�
jH¤¥VXiqrHVBjNdfuXZ�d£ik`v�(esdfiqeH`<bft�g�jHY[� � bfZ>u�e(b£bcVXZyt�Zl��jNik`<bot�g�iq`��SeHdfeH�k�qZ��@pSbfVXZ"¶Sdft�b�jHdou,Z�d4jH`XZyt£eHdcZ*�kZytct
uXiqt�b � df�8Z>u��v��bcVXixt�iq`SeHg>g � doeHg��Hp2t�iq`Sg�ZnbcVXZ>ikd[g�jNY[� � bfesbciqjH`eHdcZn�SeNt�Zyu¡jH`¡¶Sdot�b*jHdou,Z�d"u,Z�dfik�(esbciq�HZ>t
g�jHdfdcZyt��8jH`�u,ik`Sr�bcjn�qj,g�eH��Y[es�,ikYne[e(b$bcVSZ>tcZ���jNik`<bft>p,�v��u,Z�¶S`XikbciqjH`-js¤%bcVXZ�®4esdfdcixt$g�jN�kjNd�jN��Z>dfesbcjNd>¦
^a`�bcVXZ[`XZ��<b�tcZ>ghbfikjN`'pF¢)Zl�qj<jNª�¤ � d�bfVXZ�d£iq`Nbfj�bfVXZ[g�jH`�g�Z��Xb£jH¤)t�Z>`Stcik�Xiq�qi«b|��bcj�`XjNiqtcZ*jH¤KbcVXZ[�qj,g�es�

uXZ>tfg�dfik�,bfjHdot��<��g�jH`�t�ixu,Z�dfiq`Xr*bfVXZ 	�� ��g�j,u,iq`Xrng�eNt�ZN¦

���4� � #�� � � J�1( � ���!+J� #���(-��#��G&J(2��$��1( (L��$ ��%+,�1 � # )��$�
U$VSZ}ikYneHrHZ>t � t�Zyu"¤³jHdKbfVXZ}�XdfZ��viqj � tKZ��,��Z>dciqY[Z�`<bft¥esdfZ&`XjsbK¤³dfZ�Z�js¤'g�j,u,iq`Xr�`XjNiqtcZHp<t�iq`Sg�Z}bcVXZ}rNdcj � `Suvm
bfd � bcV�uXe(boes�SeNt�Z�¢�eNtlg�jH`v�HZ>d�bfZ>u¡¤³dfjHY ����� ik`<bcj 	��  � ¤³jHdfY[esb>p)¢&VXiqgoVQiqtne�g�j,u,iq`Xr�Y[jvuXZ�bfVSe(b
rNZ�`XZ>dfesbcZyt*�qjNtft�Zyt�¦Q®}j(¢�Z��HZ>d>pO¢�Z�Y[eNu,Z-t � dfZ�bcj¡Y[ik`XiqY[i ¬ Z�bcVXixt[`XjHixtcZ��v� � tcik`Sr�e¡g�jNY[�XdcZytctciqjH`
�<� eH�kikb|��js¤ � a2a���¦
	}`,¤³jNd�b � `SesbcZ��q��ik`B�SdfeNghbcixg�ZNp�jN`XZ*g>es`X`XjHb�dfZ��q��jN`-bcVXZ �N� es�qi«b|��js¤2bcVSZ"g�jN�k�qZ>g�bcZyu
iqYnesrNZ>t�¢&VXixgoV�g�eH`���Z©jH¤}es`v��ªviq`Su�¦�^a`¡bcVXixt*g�jH`<bcZ��<byp�ikb"ixt�iqY[��jNd�boes`<b�bcjBg�jH`Stcixu,Z�d�bfVXZ�g�jvuXik`Xr
`SjHixt�Z�iq`�bfVXZ�Z��(eH� � esbciqjH`�js¤%bcVXZ��qj,g�es�'g�jH�qjHd&u,Zytcg�dciq�,bcjNdft)¤³jNd&ikYnesrNZ�ik`SuXZ��,ik`Sr[eH`Su�dcZ�bcdfikZ>��eH�:¦
^a` � �y� ��p�NNjH�qikjN`�YneHuXZlZ��,��Z>dciqY[Z�`<bft�jN`�bfVXZnik` � � Z�`�g�Znjs¤ 	�� �� g�j,u,iq`Xr-jH`�rHdoe����(eH� � ZniqYnesrNZ

uXZ>tfg�dfik�,bfjHdot*eH`Su��SeHd�bfiqg � �qeHdc�q��jH`�qj,g�es��u,Z>tfg�dfiq�,bcjNdft*�<�¡jN�St�Z>dc�viq`XrDbfVXZ�t�bfeH�Xiq�kikb|�¡js¤�u,Z>dciq�(e(bciq�HZyt�p
�8jHiq`<bft¥js¤Fik`<bcZ>dcZyt|b�es`Sunu,ik°FZ�dfZ�`<bcixes�Xiq`v�(esdfiqeH`Nbot2¤³jHd)u,i«°FZ�dfZ�`<b)g�jHY[�XdfZ>tft�iqjH`ldoe(bcZyt�¦2®}Z�Z>t�bciqY[esbcZyt2¤³jHd
ZyeHgoV�jH¤XbcVSZ�t�b � uXikZyu*u,Zytcg�dciq�,bcjNdft�bcVSZ)Y[iq`XikYneH�NbfVXdfZ>tcVXjH�xu�js¤8g�jHY[�XdfZ>tftcikjN`�dcZ �N� ikdfZ>u�¤³jNd%g�jH`Stcixu,Z�dfik`Sr
bfVXZ*u,Zytcg�dciq�,bfjHd}t � �©g�iqZ�`<bc�q��dfjH� � t|b&bfj©g�j,u,iq`Xrn`XjHixtcZH¦)U$VSZ�Y[ik`XiqYnes� �N� es�qi«b|��Z��,��ZyghbfZ>u�iqt � ��� ¤³jHd
¶�dft�bnjHdou,Z�dyp �2a��1¤³jHd©tcZ>g�jH`SuQjHdou,Z>d[eH`Su � ���1¤³jHd[bcVSikdou jH`XZN¦�U$VSZ>tcZ�dfZ>t � �kbftnu,j¡`XjHbnbfeHªHZ�bcVXZuXZ�bcZyghbfjHd�u,Z>�kj,g>es�qi ¬ e(bciqjH`��XVXZ>`XjHY[Z>`XjH`-iq`Nbfj©eHg>g�j � `NbypStcik`Sg�Z�bcVXZ*ik`v�(esdfiqeH`<bft$VSe��NZ£�8Z�Z>`Bg�jNYl� � bcZyu
jN`��8jHiq`<bft�Z��vbfdfeNghbcZyuB�8Z�¤³jNdcZ[iqY[eHrHZ[g�jNYl�SdcZytctcikjN`'¦*À4Z>eH�kiq`Xr-¢&i«bfV�rNdfe��-�(es� � Z[�8jHiq`Nbot�Z��vbcdoeHg�bciqjH`'p
bfVXZ}Y[iq`XikYneH� �<� es�qikb|�*dfZ>g�jNY[YlZ>`Su,Zyu*bfj�Z��vbfdfeNghbK�8jHiq`NbotO¢&ikbcV �<� ikbcZ�t�bfeH�X�qZ&�kj,g�esbciqjH`[ixt¥es�8j � b�� a�©¦
�&g>g�jHdou,iq`XrbfjbfVXZ>tcZ�g�jH`Stcixu,Z�doe(bfikjN`St�p&¢�Z�V�e��HZBZ��v�8Z�dfiqYlZ>`<bcZ>u bcVXZ��XdfjH�X�qZ�Ynt�u � Z�bcj 	�� ��

g�j,u,ik`SrDjH`g�jN�kjNd�iqY[eHrHZyt�ik`�u,Z��,iq`XrS¦DU$VXdfZ�Z�uSe(bfeH�SeHtcZ>t�¢)Z>dcZnrNZ�`XZ>dfesbcZ>u�¤³dfjHY bcVXZ�rHdfj � `Su,m:bfd � bfV
uSe(bfeH�SeHtcZHp%t�Z�b�bfik`Xr�dcZyt��8Z>g�bciq�HZ��q� 	��  � �<� eH�kikb|��doe(bfZ>t�bfj � a�©p��ea� eH`Su 
 a���¦-U$VXZ���¢�Z�dfZ"bfVXZ�`iq`Su,Z��,Z>u � t�iq`Xr"bcVXZ�g�jN�kjNd�u,ik°FZ�dfZ�`<bcixes�8ik`v�(esdfixes`<bft � �©bfj*bfVXiqdfu�jHdou,Z�dy¦2U$VXZ4�SdcZyg�ixt�iqjH` �(dcZyg�eH�k�Sg � df�HZ>t
jN�,bfeHik`SZ>u�¤³jHd£t�Zyg�jN`SuDes`SuDbcVXiqdfuBjHdou,Z�dot}esdfZ��XdfZ>tcZ�`<bcZyu-ik`B¶Sr � dfZ�F©¢&i«bfVDbcVXZ"jH`XZyt}dfZ��xe(bfZ>u�bcj�bcVXZ
`Sjsb}g�jNYl�SdcZytctcZ>u�ikYnesrNZ>t&eH`Su�g�jHY[� � bfZ>u-e(b&�XdfZ��viqj � t$tcZ>g�bciqjH`'¦OU$VXZ�g � dc�NZ>t�dfZ��xe(bcZyu©bfjl¶Sdft�b&jHdou,Z�d
jN`X�q��esdfZ�`Xjsb}�SdcjN��j<t�Zyu�VSZ�dfZ���Zyg�e � t�Z£bcVSZ���dcZ>Y[eHik`-�NZ�df��t�iqY[ik�xesd$bfj©Z>eNgoV�jHbcVXZ>dft>pXiq`Bt��Si«bfZ�js¤2bcVXZ
g�jHY[�XdfZ>tft�iqjH`�dfesbcZ�es�S�X�kiqZ>u'¦
§�Z"tcZ�Z*g��kZyesdf�k��bcVSZ*iq` � � Z>`Sg�Z"js¤OikYneHrHZ*g�jHY[�XdfZ>tft�iqjH`�¤³jHd£t�Zyg�jN`SuDes`Su�bfVXiqdfuDjNdfuXZ�dot�pX¢&VSZ�dfZ>eHt

bfVXZ��XdcZyg�ixt�iqjH`�dfZ�YneHik`St�dfj � rNVX�k�£ixu,Z�`<bcixg�eH�<esb�¶�dft�b�jNdfu,Z>d�¢&VSesbcZ>�HZ�d�bcVXZ�doe(bcZ�es�X�S�kiqZ>u�¦%U$VXZ>tcZ�dcZyt � �kbft
eHdcZ&iq`�eHrHdfZ�Z�Y[Z>`Nb)¢&i«bfVnbcVXZ£g�jN`Sg�� � tcikjN`StOjs¤ NNjH�qiqjH`©g�jN`Sg�Z>dc`Sik`Xr�bfVXZ4tcZ�`�t�iq�Xiq�kikb|�lbcj�`XjNiqtcZ�eH`Sun�8jHiq`Nb
uXZ��qjvg>es�qi ¬ e(bfikjN`�js¤2VXiqrHV�jHdou,Z�dot$u,ik°8Z>dcZ>`NbfiqeH� �<� es`<bcikbciqZ>t>¦
±%iqr � dfZ G�r<e(bcVSZ�dot}bfVXZ[�XdcZyg�ixt�iqjH` ��dfZ>g�eH�k�%u,ixesrHdoesYnt4jH�,boesiq`XZ>uB¤³jHd�jHdou,Z>dft �Hp���es`�u�\�e(¤ bcZ>d�bcVXZ

	����� g�j,u,iq`Xr�ªNZ�Z>�Xik`Sr�e �<� eH�kikb|�Djs¤�� a���¦�U$VXixt£e��NZ�doesrNZ�g�jHY[�XdfZ>tftcikjN`DdfesbcZ*ixt£`Xjsb � `XdfZ>eH�kixt�bcixg�iq`
�SdfeNghbcixg�Z�¢&VXZ>dcZ�iqYnesrHZyt�Y[e�����Z�g�jHY[�XdfZ>tft�Zyu�tcZ��HZ>dfeH�8bciqYlZyt�¦
U$VXZ�g � dc�NZ>t)jH�,boesiq`XZ>u©bcdoeHu � g�Z4bcVSesb$iq`��XdfeNghbfiqg>es�Fg�eHtcZ>t>pvi«b&ixt�ikY[�8jNtft�iq�X�qZ�bfj[e��ndcY bfVSe(b � tcik`Xr

tcZ>g�jH`Su-jNdfuXZ�d}Z>`XdcixgoV-bcVSZ"goVSeHdfeNghbcZ>dci ¬ esbciqjH`�g��qZ>esdf�q�Hp�tciq`Sg�Z"Y[esbfgoVXiq`Xr©dfZ>t � �kbft���Zyg�jHY[Z�¢�jHdotcZ�bcVSeH`

!#" S
!%$



���������	��
���������������������������� 	
!���"#�$���%�&�"!�'�( ��)�)�#�(�� �����"!�'��"!�+*%��������,���-�/.0�� 1���� )$��2���� � F

�4dou,Z�dot��Hp �

�4dfuXZ�dot �Np �Xp \
±�iqr � dcZ F �O^a` � � Z�`�g�Z�js¤ 	�� ��g�j,u,iq`Xr[jH`�ikYnesrNZ�ik`SuXZ��,ik`Sr � t�iq`Xr[bcVSZ�g�jH�qjHd$iq`v��eHdcixes`<bot�¦
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±%iqr � dfZ�G ��z¥dcZyg�ixt�iqjH` �(dcZyg�eH�k��uXiqeHrHdoesY�jH�,boesiq`XZ>uDes¤ bcZ�d�e 	��  � g�jHY[�XdfZ>tftcikjN`�ªNZ�Z>�Xik`Sr�e �<� eH�kikb|��jH¤
� a���¦
� t�iq`XrDjH`S�k��jHdou,Z�d �[¤³jNd�ikY[�8jHdcbfeH`Nb��viqZ�¢&�8jHiq`<bft>¦ �4`¡bcVXZnjHbcVXZ>d�VSeH`Su�p%jH`XZ©g>es`¡dcZyeHtcjH`SeH�X�q�Btce��
bfVSe(b&bfVXiqdfu�jHdou,Z�d}goV�esdoeHghbfZ�dfi ¬ e(bfikjN`niqt$bfj[��Z��XdfjNtfg�dfiq��Zyu©¤³jNd$bcVXZ�g��qeNtct�js¤2iqY[eHrHZyt � t�Zyu�¦
±SdcjNY bfVXZ>tcZ�g�jN`Stciqu,Z>dfesbciqjH`St>pH¢�Z�tcVXj � �qu[�8Z�g�eHdcZ�¤ � ��g�jH`Sg�Z�df`Xiq`Xr�bcVXZ � tcZ}js¤�VXiqrHVnjNdfu,Z>dftKik`v�(esdfi«m

eH`<bft>pX¢&VXixgoV��Sdcj,u � g�Z�u,iqtfes�S��jNik`<bciq`XrndfZ>t � �kbft&eHt}dcZ>rNesdouXt)bcVSZ�` � Y*�8Z�d}jH¤%iq`v��eHdcixes`<bot$ik`v�HjN�k�NZ>u�¦K��b
bfVXixtKt|boesrNZ&js¤8bcVXZ�t�b � u,�HpNj � dKjN�Xiq`XikjN`[iqt2bfVSe(bypH¢&VXZ>`[bcVXZ�ikYnesrNZ&eHg �<� ixtci«bfikjN`[g>es`X`SjsbO��Z4g�jH`<bfdcjN�k�qZ>u�p
ikb4ixt}dfZ>eNt�jN`Ses�S�kZ�bfj�g�jN`St�ixu,Z>d�iq`<�(eHdcixes`<bft � �Dbcj�t�Zyg�jN`Su-jHdou,Z�d�jH`X�q�H¦�U$VSZ�bcVXiqdouDjHdou,Z�d4goVSesdoeHg�bcZ�dfikm
¬ e(bfikjN`�tcVXj � �qu�`Xjsb&�8Z��XdfjNtfg�dfik�8Z>u�p,iq`Su,Z>Z>u�ikb$YneHªHZ>t&tcZ�`�t�Z£¤³jHd&��esdcbcixg � �xesd&es�S�X�kixg�esbciqjH`St�iq`v�HjH�q�vik`Sr
VSikrNV �<� eH�kikb|�©iqY[eHrHZyt&u,i«°FZ�dfiq`Xrl¤³dcjNY	�HZ>dc��tcYnes�q���vikZ>¢&��jNik`<bft>p,�qikªNZ�t�bcZ>dcZ>jNtfg�jN�Xiqg£tfe(bcZ>�k�qikbcZ�ikYneHrHZ>t>¦

��� � � �,#%&�� � #���#/� � #%$J(2����$)� �
��bDtcZ>ghbfikjN` �,¦ �H¦ \Xp}¢�Z��SdcZyt�Z>`NbfZ>u�b|¢�j¢$e��,tn¤³jHd�rNeHik`Sik`Xr ik`v�(esdfiqeH`Sg�ZBbcj ik�q� � Yliq`SesbciqjH` goVSeH`XrHZyt�p
��eHtcZ>u¨¤³jNd�bfVXZ�¶Sdot|b-jH` bcVXZ¡`XjNdcYnes�qi ¬ e(bfikjN` js¤*bcVXZ¡iq`<�(eHdcixes`<bft>p�eH`Su jN` bfVXZ�`SjHdfY[eH�ki ¬ esbciqjH` jH¤
bfVXZ-ikYneHrHZ�¤³jHdlbcVXZDtcZ>g�jH`Su jH`XZN¦Q�&g�g�jHdou,iq`XrBbfj�bfVXZDg�jH`�g�� � t�iqjH`�t"jH¤�bfVXZ-�XdcZ>�vikj � t"tcZ>g�bciqjH`'p¥bcVXZ
goV�esdoeHghbfZ�dfi ¬ e(bfikjN`St�bcVSesb£¢�Z"eHdcZ*rHjHiq`Xr�bcj�Z��,��Z>dciqY[Z�`<b�¤³jNd�bfVXZlg�jH�qjHd£g�jH`�t|boes`Sg����XdfjH�S�kZ>Y eHdcZ*bcVXZ
jN`XZ>t}ik`v�HjN�k�viq`Xr[¶Sdot|b£es`SuBtcZ>g�jH`Su�jNdfu,Z>dft>¦&U$VXZ�bfVXikdouDjNdfu,Z>d}iq`<�(eHdcixes`<bft$¢�Z�dfZ��Xdfj(�HZyu�bcj©�8Z*`XjNiqtc�Hp
eH`Su�bcVXixt£u,iqtfeHuX��eH`<bfesrNZ�¢)j � �qu��8Z"u,doesYnesbcixg�es�q�q��eHg>g�Z�`<b � e(bfZ>u��v��Y[ik�viq`Xr[bfVXZ�Y�bcj�Z��qikY[iq`Se(bfZ�bcVXZ
��esdoesY[Z�bfZ�dot)jH¤�bfVXZ�ik�q� � Y[ik`SesbciqjH`-Y[j,u,Z��@¦
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§�Z�g�jH`StciquXZ�d�¤³jNd�bcVSiqt*Z��,��Z>dciqY[Z�`<b"eH`�ikYnesrNZ©rHdfj � `Suvm@bcd � bcV�uXesbfes��eHtcZnjs¤��s�-bfdcixu,iqY[Z�`StcikjN`Ses�
jN�,{|Z>g�bft�dcZ>�XdcZyt�Z>`<bcZ>u � `�u,Z�d � �*u,ik°FZ�dfZ�`<b�iq�k� � Y[ik`�es`<bft£es`SuDtcjHY[Z*tcYnes�q���viqZ�¢&�8jHiq`Nb£goVSes`XrNZ>t��y¦}�}`
Z��XesY[�X�qZ£ixt$�XdfZ>tcZ�`<bcZyu�iq`�¶Sr � dcZ�Hv¦

±�iqr � dcZ�H � �4`SZ£jH¤�bfVXZ�\HÀ�jN�,{|Z>g�bft � `�u,Z�d}tcjHY[Z�ik�q� � Y[ik`SesbciqjH`DgoVSeH`XrHZyt�¦

±Sj � d&iq`Su,Z��vZyt&VSe��NZ4�8Z�Z>`�rNZ�`XZ>dfesbcZyun¤³jHd$bfVXixt}uXe(boeHtcZ�bypXg�jH`�t�ixu,Z�dfiq`XrleNg�g�jHdou,ik`Sr*bfj©g�eHtcZ��
�H¦&U$VXZ �"¶Sdot|b&jHdou,Z>d}g�jH�qjHd$iq`v��eHdcixes`<bot�uXikdfZ>g�bc�q��g�jNYl� � bcZyu�jN`�bfVXZ�iqY[eHrHZyt�g
�,¦&U$VXZ ��¶�dft�b¥jHdou,Z>d¥g�jN�kjNdOik`v�(esdfiqeH`<bftKg�jHY[� � bfZ>u[jH`niqYnesrNZ>tO�qj,g�es�q�q�*`XjNdcYnes�qi ¬ Z>u'pNeHg>g�jNdfu,iq`Xr£bcj
bcVXZ�bfZ>goVX`Si �<� Z��XdfjH�8jNtcZ>u�ik`�� H � �������"`XjHdfYnes�qi ¬ e(bciqjH` � g

\X¦&U$VXZ � �B`XjNdcYnes�qi ¬ Z>u�tcZ>g�jH`Su�jNdfu,Z>d©iq`<�(eHdcixes`<bft�u,ikdfZ>g�bc�q� g�jHY[� � bfZ>u¨jN`�bcVXZ�ikYneHrHZ>t��	�
�
�
`XjHdfYnes�qi ¬ e(bfikjN` � g

�S¦&U$VXZ
� ��`SjHdfY[eH�ki ¬ Zyu[t�Zyg�jH`�u*jNdfu,Z>dOik`v�(esdfixes`<bftOg�jHY[� � bfZ>u[jH`lbfVXZ}iqY[eHrHZyt2�kj,g�eH�k�q�*`SjHdfY[eH�ki ¬ Zyu
����
�
�©`SjHdfY[eH�ki ¬ esbciqjH` ��¦
U$VXZl�XdfZ>g�iqtcikjN` ��dfZ>g>es�q��u,ixesrNdfeHY[t�jH�,boesiq`XZ>uB¤³jHd4bcVXZyt�Zliq`Su,Z��,Zyt4eHdcZ"�XdcZyt�Z>`<bcZ>uBik`�¶Sr � dfZ �S¦�§�Z

jN�StcZ�df�HZ�bfVSe(b�bcVSZl�SdcZyg�ixt�iqjH`�uXZ>g�dfZ>eNt�Zyt}does�Xixu,�q�D¢&VXZ�`�bcVXZ[�SeNt�ixg"ik`v�(esdfiqeH`<bft£esdfZ"es�S�X�kiqZ>u�u,iqdcZyghbc�q�
jN`�iqYnesrNZ>t>¦%���k��bfVXZ�`XjHdfYnes�qi ¬ e(bfikjN`�es�S�Xdcj<eHgoVXZyt¥iqY[�Xdfj(�HZ}bfVXZ�dfZ�bcdfiqZ��(es�F�Xdfj,g�Z>tft�`Xjsboes�X�q�Hp,� � b&bcVXZ
�8Z>t�b}dfZ>t � �«bot&esdfZ4jN�,bfeHik`SZ>u�¤³jHd$bfVXZ��
���©`XjHdfYnes�qi ¬ e(bfikjN`'¦
§¨VXZ>dcZyeHt�bfVXZ�g�jH`<bfdciq� � bfikjN`�jH¤%tcZ>g�jN`Su�jHdou,Z�d$iq`<�(eHdcixes`<bft$u,ixu�`Xjsb�eH�X��Zyesd$jH�v�viqj � t$e(b&�XdfZ��viqj � t

tcZ>g�bciqjH`St�\X¦ �¥es`Su�\S¦ �Xp�bfVXZ>tcZ¥�xeHt�b�dfZ>t � �kbft�tcVXj(¢�bcVSesb%tcZ>g�jH`Su£jHdou,Z>d�t�VSj � �xu���Z�g�jN`St�ixu,Z>dcZyu4iq`�jNdfu,Z>d�bcj
rNZ�bOe}�8jHiq`<b2goVSeHdfeNghbfZ�dfi ¬ e(bciqjH`�dfjH� � t|b%bcj£ik�q� � Y[ik`SesbciqjH`"��eHdcixe(bfikjN`St>¦�U$VXZ�ikYnesrNZ¥�qj,g�es�v`XjNdcYneH�ki ¬ esbciqjH`
�����*g��kZyesdf�k�ndfZ>u � g�Z>t)bfVXZ�ik�q� � Yliq`SesbciqjH`-u,i«°FZ�dfZ�`�g�Z>t>p,� � b}ikb}t�Z>Z�Ynt�bcj[iq`<bcdfjvu � g�Z�t�jNY[Z£`SjHixt�Z£¢&VXixgoV
g>es`X`Sjsb&��Z�Z>�kiqY[ik`�e(bcZyu�Z��HZ>`�ik¤%bcVXZ�iq`v��eHdcixes`<bot)`SjHdfY[eH�ki ¬ esbciqjH`�iqt&eNuXu,Z>u�����
��� ��¦

���	� � ��+ ��#�� ���*$�]/�1#�	��"������� ��� � #�$)(2� �����*$%��( #/� $J#�� �
^�¤�f��&iqtKbcVXZ4` � Y*�8Z�d�js¤���jNik`<botKjs¤�bfVXZ�iqYnesrNZ �<� Z�df�"eH`SuZf�bcVXZ4` � Y*�8Z�d�js¤��8jHiq`NbotKiq`nbcVSZ4uXesbfes��eHtcZ
iq`Su,Z���p�bfVXZ"eH�krNjHdfi«bfVXY�js¤K`XZyesdfZ>t�b4`XZ>ikrNV<�8jHd£t�ZyesdogoV-VSeHt£e�g�jHY[�X�qZ��,i«b|��iq`��>=Pf�� � fQAo¦£§¨VXZ�`�bcVXZ`SZ�iqrHVv��jNdcVSj<j,ung�jH`St�bcdoesiq`<bft)�XdcZyt�Z>`<bcZ>u�e(b�tcZ>g�bciqjH`-�,¦ �H¦ �*esdfZ�Z>Yl�S�kj(�NZ>u�pNbcVXixt$g�jNYl�S�kZ��vikb|�niq`Sg�dfZ>eNt�Zyt
`SjsbfeH�X�q�H¦�¿'Z�bGf��B��ZlbcVSZle��NZ�doesrHZ*` � Y*�8Z�d£js¤¥`XZ>ikrNVv��jNdft4��Z>d��sÀµZ��vbcdoeHg�bcZyuB�8jHiq`Nby¦"¾)jH`Stcixu,Z�dfik`Sr
¤³jNd�Z��,eHY[�X�kZ�bcVXZ�es`Xr � �xesd�g�jH`St�bcdoesiq`<b©jH` rNdfeNu,iqZ�`<bft>p&¢&VXixgoV VSeHt�rHjHb��kj(¢�Z�d�g�jNYl� � bfesbciqjH` g�j<t|b
g�jHY[�SeHdciq`Xrnbfj�jHbcVXZ>d£eH�X��j<eHgoVXZyt�p8bfVSe(b�g�jNYl�S�kZ��vikb|�-��Zyg�jNYlZyt �N� eHu,doe(bfiqg*�<�D�8Z�iq`Xr�Y � �kbciq�X�qikZyuB�v�f F� ¦
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±%ikr � dfZ � �2zKdcZyg�ixt�iqjH` ��dfZ>g�eH�k��u,ixesrNdfeHYnt)eNg�g�jNdfuXik`Xr"bcjniq�q� � Y[iq`Se(bfikjN`�goV�es`XrNZ>t�`XjHdfYnes�qi ¬ e(bfikjN`'¦

^a`¡bfVXiqt"g�jN`NbfZ��vb>p%jH`SZ©g�es`eNt�ª�i«¤&bfVXiqt"eHuXuXi«bfikjN`Ses�Kiq`,¤³jNdcYne(bfikjN`¡iqt�dfZ>eH�k�q��ZytctcZ�`<bfiqeH�O¤³jHd�iqYnesrNZ
iq`Su,Z��,ik`Xr}eH`Su�dfZ�bcdfiqZ��(es�HeH�X�X�qiqg>e(bfikjN`St�¦�U�j}rNZ�b�eH`�es`Stc¢)Z>d>p>¢)Z¥dcZ�m@iq`Su,Z��vZyu4bcVXZK�8Z�`�goVXYnesdfª4uXesbfes��eHtcZ
�v��g�jH`�t�ixu,Z�dfiq`Xrl¶Sdft�b}jHdou,Z>d}ik`v�(esdfixes`<bft&eH`Su-eHuXu,iq`Xrn`XZ>ikrNVv��jNdcVXjvj,u-g�jN`St|bfdfeHik`<bot�¦¥U$VSZ�g�jH`�t|bfdfeHik`<bft
� t�Zyu¢�Z�dfZ©bcVSZ��SeNt�ixg�g�jH`�t|bfdfeHik`<b*jN`bcVSZ�` � Y"��Z>dljH¤��8jHiq`NbotlY[esbfgoVXZyuiq`bfVXZ�`SZ�iqrHVv��jNdcVSj<j,u�jH¤
bfVXZ��8jHiq`Nb}�S� � t$ikbft�t��Sesbcixes��dfZ��xe(bfikjN`St$�v� � tcik`XrlbfVXZ�es`Xr � �xesd&g�jN`St|bfdfeHik`<b&jH`�rHdoeHuXikZ>`Nbot�¦2§�Z�u,j[`Xjsb
�SdcZyt�Z>`Nb}iq`-bcVSiqt��Ses�8Z�d&bfVXZ��XdfZ>g�iqtciqjH` �(dcZyg�es�q��u,ixesrHdoesY#jH�,boesiq`XZ>u-�8Z>g>e � tcZ�i«b4iqt�dcj � rHVX�q��tcikY[iq�qeHd&bcj
bfVXZ£jH`XZ£jH�,boesiq`XZ>u�¢&i«bfV��SVXjsbfjHY[Z�bfdcixg4g�jH`St�bcdoesiq`<bft¥jH`X�q�H¦ � � d$Z��,�X�xes`�e(bciqjH`©¤³jHd�bcVXixt&u,ixtceH�X�8jHiq`Nbfik`Sr
dfZ>t � �kb}iqt&¶Sdft�b&bcV�e(b}bfVXZ���Z>`SgoVXYnesdfª�uSe(bfeH�SeHtcZ�iqt}`Xjsb}¢�Z��q��t � i«bfZ>u�¤³jNd}Z�Y[�XVSeNt�i ¬ iq`XrlbcVSZ�dcZ>�kZ>�(es`Sg�Z
jH¤ObcVXZl`XZ>ikrNV<�8jHdfVXjvj,uDg�jN`NbfdfeHik`<bot�p8ik`�t�jH¤ esd4eNt}bfVXZ[t�Z�bft4js¤¥�8jHiq`<bft4rH�qjH�SeH�k�q��V�e��HZ�ixu,Z�`<bfiqg>es�Ot���e(bcixes�
uXiqt�bcdfik� � bciqjH` ik` Z>eHgoV ikYnesrNZHp�eH`Su tcZ>g�jH`Su¨bcVSesb�bfVXZ¡` � Y*�8Z�d�js¤*�8jHiq`<bft���Z>d-ikYnesrNZ � � a ��u,jvZ>t`Sjsbnes�q�kj(¢ bfj�� � ik�xuQdcixgoV Z>`Xj � rNV �8jHiq`<bl`XZ>ikrNVv��jNdcVXjvj,uXt>¦®}j(¢�Z��NZ�dl¢)Z-g�eH`Qg�jN`Sg�� � u,Z�bcV�e(b[bcVXZ
�SVXjsbfjHY[Z�bfdcixg£ik`,¤³jNdcYnesbciqjH`�iqt&g��kZyesdf�k�©Y[jNdcZ�dfZ��qZ��(es`<b>¦ � Z>jHY[Z�bfdcixg�g�jH`�t|bfdfeHik`<bft�Yne���eH�k�qj(¢ bfjldoesixtcZ
eHY*�Xiqr � i«bfikZyt¥iq`©�SeHd�bfiqg � �qeHd�g�jH`,¶�r � doe(bfikjN`StOjs¤���jNik`<bft>pN¤³jHd�Z��XesY[�X�qZ�¤³jNd)iq`St � �xe(bcZyun�8jHiq`Nbot¥jNd)�8jHiq`<bft
r<e(bfVXZ�dfZ>uliq`�e��SeHd�b¥jH¤�bcVXZ4ikYneHrHZH¦2U�j*g�jN`,¶SdfY bfVXiqt�eHtft � Y[�,bciqjH`'p<es`©Z��,��Z>dciqZ�`Sg�Z}¢$eHtKu,jN`XZ}jN`nbcVXZ
��esdcbcixg � �xesd&g�eNt�Z�jH¤�jH�X{|Z>ghb&dfZ�bfdciqZ��(es�'eH`Su�iqt}uXZ>tfg�dfik�8Z>u���Z>�kj(¢��
§�Z"g�jH`StciquXZ�dfZ>u-iqY[eHrHZyt}js¤ FH�nt��v`<bcVSZ�bcixg*\NÀ jN�,{|Z>g�bft>p�¢&ikbcVSj � b£�SeHgoªvrHdfj � `Su-es`Su-¢&VXixgoV�tcVXj(¢

bfVXZ�jH�X{|Z>ghbot � `Su,Z>d&Ynes`v�©�vikZ>¢&��jNik`<bot���gXtcjHY[Z�js¤%bcVSZ�Y eHdcZ��XdfZ>tcZ�`<bfZ>u�esb&¶Sr � dcZ��X¦
U$VXZDtcZ�b � tcZ>u¤³jHd[j � d[Z��v�8Z�dfiqYlZ>`<bftl��Z>�kjN`Xr�bcj�e�g>esY[Z�doeBdfjsboe(bfikjN`Qesdfj � `Sue��HZ�dcbcixg�eH�&e(�,iqt

��eHtft�iq`XrDbfVXdcj � rHV¡bfVXZ�jN�,{|Z>g�bleH`Su�¢&ikbcV HBes`XrN�kZyt � �bfj � � a���¦�§�Z�g�j � �xu¡`Xjsb � tcZ©bcVSZ�uXesbfeNt�Z�b
� !�������� ��!$#&%('*),+$� +@-0/ 1 %�3$#	4�� �&/@%�5��@),1 7G��� <��$O
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±%ikr � dfZ�� � ´ � �StcZ�b}jH¤�bfVXZ�\HÀ jN�,{|Z>g�bft � tcZ>u�¤³jHd$bfVXZ�e � bcjHYnesbcixg4Z>�(es� � e(bfikjN`'¦

������ *������ js¤8bcVSZ4¾)jH� � Y*�Xixe 	}`Xiq�HZ>dftcikb|�HpHeNt2¤³jHdO�XdfZ��viqj � t2Z��,��Z>dciqY[Z�`<bft>ps�8Z>g�e � tcZ&i«bK¢$eHt2`XjHbK��j<tctciq�X�kZ
bfj[ik`St � �xe(bfZ�bcVXZ�jN�,{|Z>g�bft�¤³dfjHY	�SeNgoªvrHdfj � `Su©�XdcjN��Z>dc�q�H¦
U$VXZniqYnesrNZljH¤)ZyeHgoV�js¤�bcVXZnjN�,{|Z>g�bft � tcZ>u�¢&VXixgoV�g�jHdfdcZyt��8jH`�uXt4bcjDe�¶X�,Z>u���jNik`<b�jH¤��viqZ�¢ ¢$eHt

t � �8Z�df��j<t�Zyu�jH`�bcVXZ*jH`XZyt&js¤2bcVSZ�rHZ>`XZ�dfiqg�uXesbfeH�SeHtcZ � tcZ>u-e(b��SdcZ>�<iqj � t&t�ZyghbciqjH`�¦ ��j�e(bcbcZ�`<bfikjN`�¢$eHt
��esixulbcj�bfVXZ�iqYnesrHZytKtci ¬ ZHpvt�j�bfVSe(b$t�jNYlZ�jH�,{|ZyghbftKY[e��lVSe��NZ&��Z>Z�`©iq`StcZ�dcbcZ>u[��esdcbcixes�q�k�N¦�§�Z}jH�Xbfesiq`XZyu
e�uXesbfes��eHtcZ�js¤	FH�H��ikYnesrNZ>t4¢&i«bfV FH�©jH¤KbcVXZ>Y1g�jN`<bfesiq`Xiq`Xr©bfVXZn\HÀµjH�X{|Z>ghbot4tcZ�Z>` � `�u,Z�d�e�t��8Z>g�i«¶�g
�viqZ�¢&�8jHiq`<b>¦OU$VXZ�iqYnesrNZ>tOdfZ��xe(bfZ>u[bfj�bcVXZ£jsbfVXZ�d)�vikZ>¢&��jNik`<bft¥¢)Z>dcZ�`Xjsb�ik`Sg�� � u,Z>uniq`©bfVXZ4uSe(bfeNt�Z�b)es`�u
¢�Z�dfZ£ik`SuXZ��,Z>u-tcZ��SeHdfesbcZ��q�H¦
U$VXZ�iq`Su,Z��,ik`Xrn�Sdcj,g�Zytct$�Sdcj,u � g�Z>u�es�8j � b � �H\N�H�H�*��jNik`<bot&js¤2ik`<bfZ�dfZ>t�b&goV�esdoeHghbfZ�dfi ¬ Z>u � t�iq`Xrl¶Sdot|b

jNdfuXZ�d&g�jN�kjNd}u,i«°FZ�dfZ�`<bfiqeH��ik`v�(esdfiqeH`<bft$�X� � t&`XZ>ikrNVv��jNdcVXjvj,u�g�jH`�t|bfdfeHik`<bft>¦OU$VXZ�e � bcjHYnesbcixg�Z��(es� � e(bfikjN`
t�bcZ>�DbcVSZ�`�g�jH`Stciqt�bcZyu-ik`�t�ZyesdogoVXiq`Xr[ik`�bcVXixt4uSe(bfeH�SeHtcZ�bcVSZ"iqYnesrHZyt}g�jN`<bfesiq`Xiq`XrnbfVXZ"\NÀ jN�,{|Z>g�bft>p��v�
g�jH`Stcixu,Z�dfik`SrleNt �N� Z�dfikZyt�eH�k�'bcVXZ��viqZ�¢&�8jHiq`Nbot&e��(esiq�qeH�X�kZ4¤³jHd$bfVXZ>tcZ�jH�X{|Z>ghbot�¦
^a`�¶Sr � dcZ �>�SpN¢�Z4�SdcZyt�Z>`Nb�bcVSZ£doe(bfikj"js¤�¶Sdft�b$��j<t�ikbciq�HZ£dcZ�bcdfikZ>�(es�8dcZyt � �kbft)¤³jNd)bfVXZ
�ea*jH�,{|Zyghbft$tcZ�Z>`

� `Su,Z�d �"u,ik°8Z>dcZ>`<b$�viqZ�¢&�8jHiq`<bft>pNbfVSe(b&dfZ��XdfZ>tcZ�`<bot � �ea �N� Z�dfikZyt�esb$eH�k�@¦OU$VXZ�dcZ�bcdfikZ>�(es�F¢�eNt$u,jH`XZ4¶Sdot|bjN`X�q�"�v�lZ��,�X�qjHikbciq`Xr�bcVSZ��XVXjHbcjNYlZ�bcdfiqg}ik`,¤³jNdcYnesbciqjH`©g�jN`<bfesiq`XZyu[ik`nbfVXZ4g�jH�qjHdKiq`v�(esdfiqeH`NbotKes`�u©t�Zyg�jN`Su
�v��eNuXu,iq`Xr[`XZ�iqrHVv�8jHdfVXjvj,u�g�jN`St�bcdoesiq`Nbot��SeHtcZ>u�jH`�bcVSZ�es`XrN�kZ£��Z�b|¢)Z>Z�`-rHdoeHuXikZ>`Nbot�¦
U$VXZnrNdfeH�XVSt�jN�,bfeHik`XZyu¡esdfZ"¤ � `SghbfikjN`�jH¤)bfVXZ©dfjsboe(bciqjH`¡es`SrH�qZ"bfdfeNu � g�ik`Xr�bfVXZndcZ>�qesbciq�HZ[�8jNtci«bfikjN`

�8Z�b|¢�Z�Z>`-bcVXZ"jH�,{|Zyghb4t � �8Z�dfikY[�8jNtcZ>u-iq`-bcVXZluXe(boes�SeNt�Z�eH`Su�bcVSZ"tcZ>esdogoVXZyu�jN�,{|Z>g�b>¦}U$VXZ ¬ Z�dfj©es`SrH�qZ
bfdfeNu � g�Z>t&enu,ik°8Z>dcZ>`Sg�Z*��Z�b|¢)Z>Z�`�bcVXZ*�SeHgoªvrHdfj � `Su©jH¤%bfVXZ�g�jNY[�SesdfZ>u�jH�X{|Z>ghbot$jH`X�q�H¦�§�Z�`Xjsbfiqg�Z�bcVXZ
�8jNtcikbciq�HZ-ikY[�SeNghbnjs¤4bcVXZ � t�Z-js¤£bcVSZD`XZ�iqrHVv�8jHdfVXjvjvuQg�jN`St|bfdfeHik`<bot"jN` bfVXZ-dcZ�bcdfikZ>�(es�@¦�U$VSZ>tcZ�jN`XZ>t
eH�k�qj(¢Qbcj�boesªHZ�ik`<bcj"eHg�g�j � `<bKbfVXZ}rN�kjN�Ses�8t��Sesbcixes�SuXiqt�bcdfik� � bciqjH`©jH¤FbcVXZ �N� Z�df�*�8jHiq`Nbot¥iq`[bcVSZ�dfZ�bcdfiqZ��HZyu
iqYnesrNZ>t>pXik`BeNuXu,ikbciqjH`D¢&ikbcVDbfVXZ��XVSjsbcjNY[Z�bcdfixg�t�iqY[ik�xesdfi«b|��ik`X¤³jHdfY[esbciqjH`'¦�^�b4ixt�g��kZyesd&bfVSe(b�bcVXZ��8jHiq`<bft
jH¤�bfVXZ*t � �,m�ikYneHrHZ �<� Z�df��Y � t|b4��Z�¤³j � `Su�dfZ��xe(bciq�HZ>�k��`XZ>eHd$bcj©ZyeHgoV�jsbfVXZ�d}iq`-bcVSZ��Xdfj(¢}t�Zyu�iqYnesrHZyt�p
¢&V�e(b[bcVXZ-jN`X�k���SVXjsbfjHY[Z�bfdcixg-g�jH`�t|bfdfeHik`<bftlu,j¡`XjHb[r � esdoes`<bfZ�Z�esb©es�q�:¦ ¿'Z�b � t[`SjsbcZ�¶S`�es�q�k��bfVSe(b
bfVXixt[ikY[�Xdfj(�HZ>YlZ>`<b"ixt[dcZ>�qesbciq�HZ��q�¡¢)ZyesªeNg�g�jNdfuXik`Xr�bcj�bcVSZ-g�jHY[�X�qZ��,ikb|��ikY[�X�qikZyu �<�¡bfVXixtng��xeHtft"jH¤
g�jH`St�bcdoesiq`<bft � tcZ�Z�g�jH`StciquXZ�doe(bciqjH`�t)jH¤2tcZ>g�bciqjH`-\X¦ � ��¦
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U$VSZ�� � df�8jNtcZ}js¤�bfVXiqt��SeH��Z>d¥¢$eHt¥bcjlt|b � u,�lbcVXZ4��Z>VSe��vikjNd¥jH¤�bcVXZ�u,ik°8Z>dcZ>`Nb�ikY[�X�qZ�Y[Z>`Nboe(bfikjN`St¥jH¤�bcVXZ
g�jH�qjHd��8jHiq`<bft�jH¤&ik`<bcZ>dcZyt|b*eNt�dfZ�r<esdouXt£�XdfeNghbfiqg>es�¥g>eHtcZ>t��qikªNZ�goVSeH`XrHZyt�js¤&�vikZ>¢&��jNik`<b>p%iqY[eHrHZ©g�jvuXik`Xr
`SjHixt�Z*eH`SuDiq�k� � Y[iq`Se(bfikjN`�goVSes`SrHZ>t>¦}§�Z�bfdciqZ>u-bfj�t�b � uX��bfVXZldcZ>�kZ>��eH`Sg�Z*js¤ObcVSZ*�(esdfikj � t}��esdoesY[Z�bfZ�dot
eNg�g�jHdou,ik`Srnbcj�bcVXZyt�Z[g�jN`,¶Sr � dfesbciqjH`St>¦ � �,��Z>dciqY[Z�`<bft�jN`B��Z>`SgoVXYnesdfªBuXesbfes��eHtcZ>t}�qZ>eNu,Z>uBbcj-t�Z>�HZ>dfeH�
jN�StcZ�df��esbciqjH`St>¦�±%iqdft�b>p(bfVXZ&�HZ>dc��VSikrNV[tcZ�`�t�iq�Xiq�kikb|��bcj�`XjNiqtcZ$js¤�bcVXZ$bfVXikdou"jHdou,Z�dOu,ik°8Z>dcZ>`<bcixes�,iq`<�(eHdcixes`<bft
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