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ñ>�[d�V�psg^i@m�psmtZ[�òUe\�axV�m[�xd VGd `�inUWinacps`¶�òUe`[]eZRUe]sd1Z[ghd y(q�ps\�y[axg|in\hacX[ZtihdfyÞg^j{g|indfV�g�axg�ósU$bWUt�YrFpsV�k
mRUe\^dfy�inp'peih�[df\��òUW`[]sZRUe]edfgS�xac�ed�r>ô�ôõa�i�ghacVGm[�cacöRd g�in�td�ytd bsd �xpsmtVGd `�i�q�ps\�U'y[acg^in\^axX[Zwindfy�d `�b{a÷k
\hpe`[VGd `oi�Xoj'ghZtm[m�pe\^inac`[]µacVGm�ps\|i³Ue`oi�V�dfv³�RUe`taxghV�g>q�ps\�vfps`tvfZ[\^\hdf`tv j"Ue`[y"ytaxg^ih\hacX[Ztinacps`Û�FøFZti3ps`
in�tdGpeih�[df\��RUW`[yÛ�ëvfps`[v Z[\h\^df`[v§j�UW`[yâytaxg^ih\hacX[Ztinacps`(Ue\hd�y[dfUe�ci���a�in�(X�j�Ztghax`t]¶bedf\^j(y[acg^ihax`[v§i�Ue`[y
Z[`[\^df�xUWind y�VGd v³�RUe`[acghV�gfùúñ>�[\hdfUey[g�Ue\^d+ps`[��j�Z[ghd y�ihp@d§ûwm[\^dfg^gLv ps`[v Z[\h\^df`[v§jYps`�U�g^ax`[]e�xdFVGUev³�[ac`[de�
X[ZtiQy[p�`[peiQUW�x�xp¡�
inp�d§ûwm[\^dfg^g�vfpe`[vfZ[\^\hd `[v j¶X�d iD�:dfdf`"\hdfV�peihdSVµUev³�tax`[d gf��ñ�p�y[dfUe�Û��acih�¶peX{ü^dfv§ing
ps`&\^dfV�peind3VµUev³�tax`[d gf�wih�[psZ[]e�Û�RósU$bWUYpeý�df\hg+þ�ÿ��³�win�RUWi:in\hUe`[ghm[Ue\hd `�ih�cjG�[axytdfg+y[acg^ih\haxXtZtinacps`Û�!ø:Zti
aci@axg@`[pWi�\hdf�xUWind y�inpzósU$bWU���gSv ps`[v Z[\h\^df`[v§j�VGd v³�RUe`[acghV¶���3g1U7v ps`[g^d���Z[df`tvfde�!ósU$beU&g^dfdfV�gSinp&X�d
�:df�x�>g^Z[acihdfy®Ue`[y®axg�ac`[y[d dfy®�[d$U$b{ax��j�Z[g^dfyÅq�pe\�Uem[m[�cd i�Ue`[y v �xaxd `oi	�Wg^df\^bedf\�g^iDj{�cdzm[\^ps]s\hUeVGV�ax`t][�
���[d \hd�in�[d�y[acg^inac`[v ihaxps`µX�d§iD�Fd df`�y[acg^ih\haxXtZtinacps`'Ue`[y'vfpe`[vfZ[\^\hd `[v j¶axg+bedf\|j'vf�xdfUe\f�

�D`�ytaxg^ih\hacX[Ztind y
Uem[m[�caxv$U�inaxpe`[gµX�d jeps`[y
vf�xacdf`oi	��ghdf\|bsd \"Ue\^v³�[acihdfv§inZ[\^dfg&in�[peZ[]s�Û�3psX{ü^dfv§ing¶VµU$j
`[d dfyâihpzV�ax]e\nUWihdYq�\hpsV pe`[d�m[�òUev d�inpzUe`[peih�[df\ �µñ>�[d `âin�tdGy[a�ý�d \hd `[vfd�X�d§iD�Fd df`�\^dfV�peind�Uev vfd ghg
Ue`[yµvfps`[v Z[\h\^df`oi�d§ûwd vfZtihaxps`&X�dfv psVGd g:q�Z�
�
 je�FósU$bWU<`[d acih�[df\FUe�x�cp£��g�q�ps\:VGac]s\nUWihaxps`�peqÛpsX{ü^dfv§ing>`[pe\
axg�aciSm[\^dfmRUW\hdfy�inp&ytd$Ue�!��a�in��in�taxgS\hd �òUWihaxps`tgh�[acm"X�d iD�:dfdf`âvfps`tvfZ[\^\hdf`tv j(Ue`[y�y[acg^ih\haxXtZtinacps`Û��ñ>�[d
ósU$bWU"vfpsV�VYZ[`taciDj�axg�ghpzq»Ue\<g|inZ[v³����acih��vf�caxdf`oi
�Wghd \^bsd \Yg^iDj{�cdµm[\^ps]s\nUWVGV�ax`[]t�¶rFps`[vfd mting<X�d§ihind \
ghZtacind y7q�ps\+y[acg^ih\haxXtZtinacps`7Ue\^d@`[d dfy[d yÛ����g�U<�Wd j7ihp�Uev³�[axd§bsd@ih�[axg �win�td@mRUem�df\+mt\hpsm�psghd g+inp�Uev vfd mti
in�td�v³�[Ue�x�cdf`[]sd g>peq�vfps`[v Z[\h\^df`[v§jzUe`[y¶y[axg|in\hacX[Ztihaxps`7Xoj'Z[`tacq«j{ax`[]Yih�[dfV�ax`oinp�U�ghac`[]s�xdSv ps`[v dfmtif�

rFps`[v axy[d \µl�a ü^��g^in\hU���gGq»UeV�psZ[g�dÍû[UWVGm[�cdzpWq�in�td¶ö[bed"y[ac`[ax`t](mt�[ax�cpsghpsmt�[df\^gf���D`Åvfps`[v Z[\h\^df`oi
m[\^ps]s\nUWVGV�ax`[]µd$Uev³��vfUe`�X�d�\hdfmt\hdfg^df`oind y¾Xoj(U¶in�t\hd$UWyÛ�áUW�x�Jd§ûwd vfZtihax`[]zps`(ih�[dµghUeV�d�VGUev³�[ac`[de�
� qH�[ps`&ih�[dSpein�tdf\+�RUW`[yÛ�Rd$UWv³�¶pWqëih�[d�m[�[ac�xpsg^psm[�[d \hgF�:df\^d�acVGmt�xdfV�df`oihdfy7ps`¶UYy[a�ý�d \hd `�i�VGUev³�[ac`[de�
ghp{v³�ed§i<v psV�VYZ[`[acv$UWihaxps`Û��þ3ÿ���ps\�r��SþQø��Qk �xac�ed�Ue\^v³�[acihdfv§inZ[\^dfg�vfpsZt�xyÞX�d�Ztghdfy�inp'g^Z[m[m�ps\^iSih�[d



vfp{ps\^y[ax`RU�inaxpe`"peq�in�td�m[�[ax�cpsghpem[�[df\^g���VGdfUe�Ð��u{inUe\^ihax`[]Gq�\hpsV Ue`oj�peq�ih�[dfg^d�acVGmt�xdfV�df`oinUWinacps`zm�psgHk
ghacX[ax�cacihaxdfg+ih�[psZ[]e�Û�ÛUµih\nUe`[g^acihaxps`'inp&U7ytacý�df\hd `oi@ps`[d1�FpsZt�xy�\^dfghZt�ci@ac`ÞUµv psVGmt�xd ihd<\^d ��\ha�indW���D`�U
g^j{g|indfVBac`&���[axv³�'in�[d�m[�tax�xpeghpsm[�tdf\hg>v psZ[�cy¶V�ax]e\nUWihd3q�\hpeV�ps`[d�`[p{y[d@ihpGUW`[pein�tdf\f�[ih�[d�y[acý�df\^df`[v d
X�d iD�:dfdf`Åy[axg|in\^axX[Ztihaxps`�Ue`[y¾vfpe`[vfZ[\^\hd `[v j v psZ[�xy¾bWUe`[acgh�Û���Rps\<dÍû[UWVGm[�cde�LUe�c�:ö[bed¶mt�[ax�cpsghpsmt�[df\^g
vfpeZ[�xy�g|i³Ue\|i�psZti<ps`�ps`td7VµUWv³�[ax`[dW�!d§ûwd vfZtihax`[]�vfpe`[vfZ[\^\hd `�ih�cje��Ue`[y�in�tdf`¾X�d7VGac]s\nU�indfy(d$UWv³� ihp
U'y[acý�df\^df`oi<VGUev³�[ac`[dGUWi1Ue`�Ue\^X[acih\nUe\|j�m�psax`oi�ax`�inacVGdW�ú`[p¡� d§ûwdfv Ztinac`[]"y[acg^ih\haxXtZtind y[�cje�µñ>�[d `¾U
y[ac`[ax`[]�m[�[ax�cpsghpem[�[df\ám[\hps]e\nUeV©vfpsZt�xy�X�dF��\ha�ihind `�ps`[vfd�UW`[y�X�d>dÍûwdfvfZwindfyGdfa�in�[d \!ps`�ps`[d>VGUev³�[ac`[de�
Ue�c�[m[�[ac�xpsg^psm[�[d \hgLd§ûwdfv Ztinac`[]<v ps`[vfZt\h\hd `oin�cje�wpe\Lytaxg^ih\hacX[Ztind yGp¡bedf\Fg^d bedf\nUW��VGUev³�[ac`[dfg �wps`tdQmt�[ax�cpsghpWk
m[�[d \Sm�d \@VGUev³�[ax`tde�Ûps\�Ueg�U7V�a�û{inZ[\^d<peqLX�pein����ps\@d§bsd `âv³�RUW`[]sd�UWiS\^Z[`oinacVGd1X�j"VGac]s\nU�inax`t]�ih�[d
m[�[ac�xpsg^psm[�[d \hg�q�\hpsV6pe`[dµVGUev³�[ac`[d�ihp�Ue`tpein�[d \f�áUe�c�FU$jwg1Z[ghac`[]zih�[dµghUeV�dGacVGm[�cdfV�df`oi³U�inaxpe`Û�7ø:j
Z[g^ax`[]Þin�td¶mt\hpsm�psghd yÅV�dfv³�[Ue`[axg^V q�ps\�V�ax]s\hUWinacps`Û�áih�[d'vfps`tvfZ[\^\hdf`oiµUe`[y®y[axg|in\^axX[Ztihdfy ghpe�xZtihaxps`[g
X�dfvfpeVGdSZ[`tacöRd yÛ�

��d<ax`oin\^pwy[Ztvfd1Ue`�d§û{ihdf`[g^axps`"ihp'ósU$bWUµv$Ue�c�xd y"l�dDühU$j"ac`"ghd v ihaxps`��{���âd<g|i³Ue\|i@Xoj"mt\hdfg^df`oinac`[]
in�td&vfps`[v dfmtihZRUe�+X[Uev³��]s\hpsZt`[yÅpWqQ~�ax\|inZRUe���J\hp{vfd ghghpe\hg�Ue`[y vfpe`�ihax`�Z[d7��a�in��in�tdfax\<vf\hdfUWinacps`Û�!ih�[d
y[acg^inac`[v ihaxps`"X�d§iD�Fd df`��cpwvfUe��Ue`[y�\hd VGpeihdY\hd§q�df\^df`[v dfgf��Ue`[y�V�ax]s\hUWinacps`�UW`[y�Z[ghdYq�ps\Sv ps`[v Z[\h\^df`[v§j
peq�~@ac\^ihZRUe���J\^pwv dfghg^ps\hg �Yñ>�[d�ghd v ihaxps`Þd `[y[gS��acih��U'g^VµUW�x�ëd§ûtUeV�m[�xdW���áac`RUe�c�cjs��ghpeVGd�v psVGV�df`oihg
ps`&in�td�\^df�xUWinacps`7inp�peih�[df\�m[\^p�ü^dfv§ing��»ghd v ihaxps`¶���+Ueg>�:df�c�úUegQU�v ps`[v �xZ[g^axps`��»g^dfv§inaxpe`! ���UW\hdS]sa�bsdf`��
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ñ>�[d@q�ps�c�xp¡��ax`t]1g^dfv ihaxps`'m[\^dfg^df`oingQUY�òUW`[]sZRUe]ed�v$UW�x�xd y&l�dDühU¡je��� i�UeaxV�g+U�i+ghacVGmt�xacq«j{ac`[]�ih�[dSV�pwy[d ��k
ax`t][��y[d§bsd �xpsm[V�df`oi�Ue`ty�in�[d�m[\^ps]s\hUeVGV�ax`t]GpeqLy[acg^ih\haxXtZtind y�g^j{g^ihdfV�g�Ue`[y�Ue�c�xp¡��g3ih�[d�d§ûwdfv Ztinacps`
ax`ÏUe`�Uey[d���ZRUWind"vfps`[v Z[\h\^df`oi¶Ue`[y�ytaxg^ih\hacX[Ztind yÉ�FU¡je�/l�dHühU$jÉaxg7UW`Ïdf`[�[Ue`[vfd VGd `oi'peq1ósU$beUâghp
in�[UWi�in�[d&g|j{`�inU�û®peq3l�dDühU¡j�axgYbsd \^j¾g^axV�ax�xUe\�ihp�aci$�)�D` q»Uev if�Lac`¾v$Ueg^d'peq�g^ax`[]e�xd§kÐin�[\^d$Ueytdfy¾`[ps`{k
y[acg^in\^axX[ZwindfyµUem[m[�caxvfUWinacps`[gf��l3dHühU$jµacg:acy[df`oihaxv$UW��ihp�ósU$bWUt�JøFZwiFq�ps\LVYZ[��ina�kÐin�[\^d$Ueytdfy�ps\:ytaxg^ih\hacX[Ztind y
Uem[mt�xaxvfUWinacps`[g �úl�dHühU$j(ghacVGm[�cacöRd g�ósU$bWUtù1ih�[d�ih�[\hdfUey[ac`[]'VGd v³�RUe`[acghV6peq>ósU¡bWUzUegS�Fd �x�LUeg�in�[d�\hdÍk
V�peind+V�d ih�[p{y�ax`obsp{v$UWihaxps`<VGd v³�RUe`[acghV�þ�ÿ��ë�RU$bsd�v psVGmt�xd ihdf��j1X�dfd `�\hdfmt�òUev dfy�Ue`[y�Ue�c�w�Wd j��Fpe\hy[g
vfpe`[vfd \h`[ac`[]Yin�[\^d$Ueytg>Ue\hd�`[pei+`tdfdfytdfy'ax`&l3dHühU$js��ñ>�[acgF\hd y[Z[v dfg>in�[d�vfpsV�m[�xdÍûwaciDj�peqäin�td@�òUe`t]sZRUe]sd
vfpe`[ghacy[df\hUeX[�cje�*�D`[g^ihd$Ueyzpeqëin�[d ghde��l�dDühU$j&ax`oin\^pwytZ[vfd g�ih�[d�vfps`tvfdfmwi�peq,+ä¸«º§¨»½tÀe°.-Fºn±¡Ã³¬³¹³¹¡±�ºn¹§�
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��~�ax\|inZRUe�D�J\hp{vfd ghghpe\+v$Ue`µX�d@g^dfd `'Ueg>Ue`&UWX[g^ih\nUev§inaxpe`µpeqëU<g^ax`[]e�xd§kÐin�[\^d$Ueytdfy7m[�oj{ghacv$Ue��m[\hp{vfd ghg^ps\
in�[UWi!v ps`oin\hpe�xg!psX�ü^dfv ihg!ax`<acingáUey[y[\^dfg^gJghmRUev d�Ue`[yYg^d���Z[d `�ihaòUe�c�cj�d§ûwd vfZtihdfg�VGd§in�[p{y[g!pe`<in�[d ghdW�Jñ>�[d
UeytbWUe`oinUe]sd�pWqúghZ[v³�¶Ue`&UWX[g^ih\nUev§inaxpe`7axg�in�RU�i>aci:axg:ax`[y[d m�d `[y[d `�i+peqúacihgFm[�oj{ghacv$Ue���xp{v$UWihaxps`Û�og^pYin�RU�i
Uµ~@ac\^ihZRUe���J\^pwv dfghg^ps\�v$Ue`�X�dYV�ax]s\hUWind y"q�\hpsV ps`[d�m[�oj{ghacv$Ue�ám[\hp{vfd ghghpe\�ihp'Ue`[peih�[df\ ����~�ax\|inZRUe�
�J\hp{vfd ghghpe\QvfUe`¶VµUeac`oi³Ueac`7vfps`t`[dfv§inaxpe`[g+inp�peih�[df\>~@ac\^ihZRUe�H�J\^pwv dfghg^ps\hgQax`&g^Z[v³��UY�FU$j7in�RU�i>in�[d ghd
vfpe`[`[dfv§inacps`[g+\^dfVGUeax`�beUW�xaxy�d bedf`'acqúd acih�[df\:peqäin�[d3~@ax\|inZRUW�D�J\^pwv dfghg^ps\hg>acgFV�ax]s\hUWind yÛ�áñ>�taxgFV�d$UW`[g
in�[UWi�ih�[d<m[�oj{ghacv$Ue�ë�xp{v$U�inaxpe`zpeqJUG~@ac\^inZ[Ue�I�J\hp{vfdfg^ghps\�axg3ih\nUe`tghmRUe\^df`oiSUW`[y�y[p{dfg3`[pei@`tdfdfy�ihpµX�d
��`[p¡��`Û�Jñ>�[d>�cpwvfUWinacps`<peq�U�~�ax\^ihZRUe����\^pwv dfg^ghps\JvfUe`�d bsd `GX�d>v³�RUe`t]sdfyÛ�áñ�p�d§ûwm[\^dfg^g:v ps`[vfZt\h\hd `[v je�
iD�:pYps\LVGps\^d>~@ax\|inZRUW�D�J\^pwv dfghg^ps\hgL�FpeZ[�xy7X�dQd§ûwdfv Ztinac`[]Yps`Gps`[d�mt��j{g^axv$UW��m[\^pwv dfg^ghps\ �Jñ�p1d§ûwm[\hd ghg
y[acg^in\^axX[Zwinaxpe`Û�Û~@ac\^inZ[Ue���J\hp{vfdfg^ghps\^g1�:psZ[�cyâX�dG\^Z[`[`[ac`[]'ps`�ytacý�df\hd `oi1VGUev³�[ac`[dfg �&øFZti�g^ax`[v d�ih�[d
m[�oj{ghacv$Ue�Û�cpwvfUWinacps`7peq�U<~�ax\^ihZRUe�.��\^pwv dfg^ghps\>acgFin\hUe`[ghm[Ue\hd `�if�[in�[d ghdSiD�:p�v ps`[v dfmtihg3UW\hdSdfg^ghd `�ihaòUe�c�cj



in�td�gnUeV�de��uwac`[vfdYih�[dfac\�m[�oj{ghacv$Ue�á�xp{v$UWihaxps`zv$Ue`�Ue�cghp7X�d�v³�RUe`t]sdfy�Xoj�V�ax]s\hUWinacps`Û��d$UWv³�(pWqJin�[d ghd
vfpe`[vfd mtingQv$Ue`¶X�d�ih\nUe`tg^q�ps\^VGd y¶ac`oinpYin�td�pem[m�peghax`t]�pe`[de�

J!bsdf\|j�psX{ü^d v iLaxg!v ps`oi³Ueac`[dfy�ac`�d§ûtUev ih�cj�pe`[d+~@ac\^inZ[Ue���J\hp{vfd ghg^ps\f�*��\^d q�df\^df`[v d>q�\hpsV�Ue`�psX{ü^dfv§i
inpGUe`[pWin�[d \Q��a�in�[ac`'ih�[d�gnUeV�dS~@ax\|inZRUW�I��\^pwv dfg^ghps\QaxgQUe`¶ps\hytax`RUe\|j&�xp{v$UW�Û\hd§q�df\hd `[vfd<UegQax`¶\hdf]eZ[�òUe\
ósU$bWUt�K�@X{ü^dfv§ing�ac`�y[a�ý�d \hdf`oiY~�ax\|inZRUe�L�J\hp{vfd ghg^ps\hg�vfUe` Ue�xg^p"X�d7\hd§q�df\^df`[v dfyÛ��X[ZtiYax`�Uzy[acý�df\^df`oi
�FU¡je�&ñ>�[dfg^dµ\^dfV�peind�\hd§q�df\^df`[v dfg�Ue\^dGg|j{`�inUev ihaxvfUe�x��j�axytdf`oinacv$Ue�!ihpz�cpwvfUe�J\hd§q�df\hd `[vfd g<X[Zwi<y[acg^ihax`[v§i
ax`®in�[d ax\�ghd VµUe`oihaxvfg �M� v$Ue�c�QUe�xps`t]âg^Z[v³�ÄU�\hd VGpWind¶\hd q�d \hd `[vfd�\^d inUeax`[g�in�[dzghd VµUe`oihaxvfgGpeq@ih�[d
d���Z[a�bWUe�xd `�i��cpwvfUe�ávfUe�x�áX[Zti�\hd ghm�ps`[y[g�inp&in�td�ytacý�df\hd `oi�`[dfd y[g1pWqFy[acg^ih\haxXtZtinacps`�Ue`[y�\hd VGpWindf`tdfghg �
�âd1in�tdf\hd§q�ps\hd�ax`oih\hp{y[Z[vfd1UGytaxg^ihax`[v§i�iDjwm�d1q�pe\3g^Z[v³��U�\^dfV�peind�\hd§q�df\^df`[v de�Qñ>�[axgQVGdfUe`[g�in�RU�i3ih�[d
y[a�ý�d \hdf`tvfd@X�d iD�:dfd `zU1�xp{v$Ue��Ue`[y'U1\hdfV�peihd�\hd§q�df\^df`[v d@axg:d§ûwm[\hd ghg^dfy¶ax`µih�[d3iDj{m�dSg^j{g^ihdfV¶�LuwZ[v³�¶U
\hd VGpWind@iDj{m�d�axg>]edf`[d \nUWihdfyzUeZtinpeVµUWihaxvfUe�x��j�X�j&U�v psVGmtax�xd \:q�\^psV Ue`¶d§ûwacg^inac`[]�vf�xUeghg �

� vfUe�x�FZ[ghac`[]�U�\hd VGpWind'\hd§q�df\hd `[vfdzaxg�\hd y[ax\^dfv§indfy®inp�in�[d¶\hd VGpWind&~@ac\^inZ[Ue���J\hp{vfd ghghpe\µXoj®U
m[\^p¡û{jGVGd v³�RUe`[acghV vfpeVGm[�cd ihdf�cj�ih\nUe`tghmRUe\^df`oi+ihp<in�[d3m[\hpe]s\nUeV�V�df\f��ñ>�[df\^de�tih�[d�ac`[vfpeVGac`[]1vfUe�x��acg
��Z[dfZtdfyYZ[`oihax��Ue�c�opein�[d \úd§ûwdfv Ztinacps`Yax`Sih�[axgëm[\hp{vfd ghg^ps\��[Uegëihdf\^VGac`RUWind y�ax`�ps\hy[d \ëihp3�Wdfd mYd§ûwdfv Ztinacps`
g^ih\hacv in��j"g^d���Z[d `�ihaòUe����acin�tax`�Uµ~@ac\^ihZRUe�N��\^pwv dfg^ghps\ ��� i�axg3in�[d `(dÍûwdfvfZwindfy�Ue`[y�ih�[d�\hd ghZ[��iSaxg@g^df`oi
XRUev³�Ginp�in�[dSvfUe�x�cax`[]1mRUe\|iDjs���Ë\hd VGpeihdSv$Ue�c��vfUe`'X�d�dfa�in�[d \+g^j{`[v³�t\hps`[peZ[g�ps\+Ueg^j{`[v³�[\^ps`[psZtgf��� q�aci
axg@Ueg^j{`[v³�[\^ps`[psZtg�ih�[d�\hdfV�peihdYm[\hp{vfd ghg^ps\S��ax�x�ëd§ûwd vfZtihd�ih�[axgSV�d ih�[pwyÞac`ÞmRUe\hUe�x�cdf�úinp&in�[d�vfUe�x�cax`[]
m[\^pwv dfghg^ps\�ghpÞin�[UWi�in�[d&vfUe�x�cax`[]"ps`[d&v$UW`®v ps`oinac`{Ztd'��a�in�¾peih�[df\�inUegh��gf�¾ñ>�taxg�axg1in�[d'V�d$Ue`[gYihp
d§ûwm[\^dfg^g@Ue`[y'v \hd$U�ind�vfps`[v Z[\h\^df`[v§js�

~@ac\^inZ[Ue�L��\^pwv dfg^ghps\^g�Ue\hdµUe�xg^p¶ih�[dµZt`[aci1peq>V�ax]s\hUWinacps`Û�O�@X{ü^d v ihg<��acih�âinac]s�oi<v psZ[m[�cax`[]eg�vfUe`
X�d�Ueghg^ax]s`[d y
ihp¾ps`[d�m[\^pwv dfghg^ps\f�3VµUW�{ac`[]�in�taxg&vfpe`[vfd mtizU ]e\hpsZ[mtax`[]�V�dfv³�[Ue`[axg^V q�ps\7peX{ü^dfv§ing
��acih�zih�[d<m[\^pwv dfg^ghps\�UegQih�[d<dÍûwdfvfZwinaxpe`�Z[`[a�i3pWqJd$Uev³�"peq!in�td<\hd ghZ[��inac`[]Gv psV�m�ps`tdf`oing �P�Ä�tdf`"ih�[d
~@ac\^ihZRUe���J\^pwv dfghg^ps\�axg@V�ax]s\hUWind y�Ue�x��psX{ü^d v ing�v ps`oin\hpe�x�xd yÞXojÞaci�V�ax]s\hUWind�inps]ed in�tdf\@��acih��aci$�<ñ>�[d
]s\hUe`�Z[�òUe\^aciDj�peq�V�ax]s\hUWinacps`�axg�y[d ihdf\hV�ax`tdfy�Xoj1ih�[d>`�Z[VYX�df\JUW`[yYvfpeVGm[�cd§ûwaciDj�peq�v ps`oi³Ueac`[dfyYpeX{ü^dfv§ing
Ue`[y1v$Ue`�in�tdf\hd§q�ps\hd:X�d�y[d ghac]s`[dfy<Ue`[y1vfps`oin\^ps�x�cdfy�Xoj�in�[dLm[\hpe]s\nUeV�V�df\f�Q�@`[dLv$UW`<v³�[p{psghdLinpQdfa�in�[d \
ax`tg^i³UW`[vfa�i³UWihdYd§ûtUev§in�cj�ps`[d�psX{ü^d v i�m�df\@~@ac\^ihZRUe���J\^pwv dfghg^ps\f�úg^p¶ih�RUWiSin�td�VGac]s\nUWihaxps`z]s\nUW`{Zt�òUe\^aciDj
axg@Ueg�öR`[d�UWg@m�peghghacX[�xdW��X[Zwi�Ue�x�ë\hd§q�df\hd `[vfd g�Ue\hdY\^dfV�peindW���S\3ps`[d�vfUe`Þm[Zti�Uµ���tps�xd�UWm[m[�xacv$UWihaxps`
ax`oihp�UYghac`[]s�xdQ~@ac\^inZ[Ue�.�J\^pwv dfghg^ps\f�R\^dfg^Z[�cihax`[]Yac`&ps`[��jG�cpwvfUe��\hd q�d \hd `[vfd gf��Ue`[y&V�p¡bsd@a�i>Ueg�U<���[pe�xde�
ÿzpsg|i:iDj{m[acv$Ue�c�cj�pe`[dQ�:psZ[�cyGmtZtiFv �xpsg^df��j�\hdf�xUWind yGpeX{ü^dfv§ingFpe\LpeX{ü^dfv§ing:ih�RUWi:`[dfd yGihp<X�d3v pWkD�cpwvfUWind y
ax`&ih�[d�gnUeV�d@~@ac\^inZ[Ue�F�J\hp{vfd ghghpe\3UW`[yz�Wdfd m"�xp{psg^df�cjG\hd �òUWihdfy'psX{ü^d v i3ax`&y[a�ý�d \hd `�iQps`tdfgf�
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ñ>�[d&V�psg^i<axV�m�pe\^i³UW`�i1`[d§��v ps`[vfd mti�peqQl�dDühU¡j�axg<ih�[dµ~�ax\^ihZRUe���J\hp{vfdfg^ghps\ ��� iYv$Ue` X�d7g^inUe\^ihdfy
ps`&in�td�ghUeV�dSps\>ps`¶ghpsV�dSpein�tdf\>\hd VGpWindSVGUev³�[ax`td@in�RUWi�acg>\hdfUev³�RUeX[�cd�p£bedf\QUe`O�T�ákD`[d§iD�Fpe\h�'Ue`[y��
ghac`[vfdJih�[d�axV�m[�xd VGd `�inUWinacps`@peq{~@ac\^ihZRUe���J\hp{vfd ghg^ps\hgë\hd �xaxd gäps`S~�p¡joUe]sd \�Z��\[Õ���RUegëU�~�p¡jsUe]sdf\úyRUWdfV�ps`
\hZt`[`[ax`t]Yps`'U<��`[p¡��`'m�pe\^i$�]�D`7in�[d�q�pe�x�xp¡��ac`[]��:d@��ax�c��Z[ghd�Ue`'UWX[X[\hd§b{aòUWihaxps`�q�ps\:ih�[d��T�ákHUeyty[\hd ghg
Ue`[yzin�[d1m�ps\|i�`�Z[V<X�d \�peqJg^Z[v³�(UGyRUWdfV�ps`Û��ghZ[v³��Ueg,^`_ba�c	^\dbdLc	^b^Ic	^\eGf�g8eGdGdbd[��Ue`[y�g^axV�m[�cj&vfUe�x�
in�taxg�h���i��Rps\�j[�

�D`
l�dHühU$js�3in�[dÞd��{ZtacbWUe�xd `oi&inp¾ghm[U¡��`tax`[] peý/U�`td �Nih�[\hdfUeyÄaxgµihp vf\hdfUWind�U¾`[d§� ~�ax\|inZRUe�
�J\hp{vfd ghghpe\3ps`'in�td�ghUeV�d�VGUev³�[ac`[de��ñ>�[acg3acg>ghacVGm[��j7y[pe`[d�X�j'v \hdfUWinac`[]�Ue`zac`[g^inUe`[v d�pWqáin�td�v �òUeg^g
kGl�m:npo�qbq�mpl �:ñ>�[d�m[\hd vfdfytax`[]srut�vwr�acg>d§ûwm[�òUWax`[d y¶ac`&in�[d�`[dÍûwiQg^dfv ihaxps`��

xbx nyl:obzp{�oMz6|:l�mGn}o�qbq�m~l�m\���bmGn}z:�%��z�n`�D�`��o h
t�v kGl�mGnpo�qbqbm~l�| ^�� ��op� t�v k:l�mGnpo�qGq�m~l*�u�Q�



��iDj{m[acv$Ue�+Ztghd&peq�in�taxg<�:psZ[�cy®X�dµ��a�in�[ac` U�v³�RUWi^kSps\Y�oihihmwkDg^df\^bedf\�in�[UWi�`[d dfy[g�inpÞ�[Ue`[y[�cd&`[d �
ax`tvfpsV�ax`[]"\hd���Z[d g^ihgGac`¾vfps`[v Z[\h\^df`oin��j¾d§ûwd vfZtihax`[](�RUe`[yt�xdf\<vf�òUWghghd gf���D`ÅósU$bWUÞih�[axgY�:psZ[�cy VGdfUe`
ghm[U¡��`tax`[]YpWý�U�`[d �Äin�t\hd$UWyÛ�tX[ZwiF���[ac�xdQax`&ósU$bWU�ih�[axg:v$Ue`µps`[�cj�X�d�ytps`[d�pe`µin�[d3gnUeV�d�VGUev³�[ac`[de�
ax` l3dHühU$j�ih�[axgYvfUe`¾X�d&y[ps`[d&ps`¾d acih�[df\<ih�[d7ghUeVGd&pe\<ps`®Ue`oj�\^dfV�peindGVµUWv³�[ax`[dW�âñëpÞvf\^d$UWihd'U
~@ac\^ihZRUe���J\hp{vfdfg^ghps\&\^dfV�peind �cj a�ingµv ps`[g|in\hZtv inpe\7axgGghaxV�m[��j mRUeghg^dfy�in�td�`RUeV�d"peqSih�[d�ac`�ihdf`[ytdfy
VGUev³�[ax`tde�

xbx nyl:obzp{�oMz6|:l�mGn}o�qbq�m~l�m\��z�l:oy��my{�o%��z�n`�D����o i
t�v kGl�mGnpo�qbqbm~l�|�� � ��op� t�v k:l�mGnpo�qGq�m~l*� i �I�
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ñ>�[dYg^dfv ps`[y�axV�m�pe\^i³UW`�iQv ps`[vfd mti�axg�in�[UWiSpeqJ�cpwvfUe��Ue`[y�\^dfV�peind1\hd q�d \hd `[vfd gf����d1X�d �xacd bsd1in�RUWi@U
y[acg^inac`[v ihaxps`'X�d iD�:dfd `âUW`"psX{ü^d v i3in�RUWi3axgQ�xp{v$UW�úUe`[y�UW`"psX{ü^d v i3in�RUWi3axgQ\hd VGpWind�gh�[peZ[�xy�X�d�VµUeytd
UWi1Ue�c�áinacVGd g@q�ps\SiD�Fpz\hd$UWghps`[g ���áac\hg^ih�cje�Ûin�[d�inacVGd�y[d �òU$jÞpeq+U¶�cpwvfUe�JUe`tyâpeq+U¶\^dfV�peind�vfUe�x�!vfUe`
y[a�ý�d \7ax`Ïg^d bedf\nUW�Sps\hy[d \hg7pWq1VGUe]s`tacinZty[dfgGghp¾in�RU�i7aci7axgµacVGm�ps\|i³Ue`oi�inp¾y[a�ý�d \hdf`oihaòUWihd"X�d iD�:dfdf`
�xp{v$UW�áUe`ty(\^dfV�peind�vfUe�x�cg@Ue�c\hdfUeytj"UWi�y[dfg^ax]s`�ihaxV�de�<uwdfv ps`[y[��js�ä\^dfV�peindYvfUe�x�cg@\hd���Z[ax\^d�U7y[acý�df\^df`oi
in\^d$UWihVGd `oi1ihp"�xp{v$UW�LvfUe�x�cgf�ëghZ[v³� UWg1dÍûwihdf`[ytdfy d§ûwvfd mtinacps`��RUW`[y[�xac`[]¶ps\<UWg^j{`[v³�[\^ps`[psZ[g<VGd ghgnUW]sd
mRUeg^ghac`[][�Sñëp&VµUe�Wd<in�taxg�ytaxg^ihax`[v§inacps`z�:d�d§û{ind `[yÞin�[dYiDj{m�dYg^j{g|indfVNpeqLl�dHühU$j"ax`�v psVGm[Ue\hacghps`"ihp
ósU$bWUtù!U@\^d q�df\^df`[v dQihp�U@�xp{v$Ue�wpsX{ü^dfv§iL�RUeg�USy[acý�df\^df`oiJiDj{m�d>ih�RUe`�US\hd q�d \hd `[vfd�inp�US\hd VGpWind>psX{ü^d v if�
��qáv psZ[\^ghd�in�[d ghd�iD�Fp�iDj{m�d g��RU$bsd1UYbsd \^j'ghacVGac�òUe\:ghac]s`RUWihZ[\hd�Ue`ty¶q�Z[��öR��ih�[d�gnUeV�d@q�Z[`[v§inaxpe`RUe�xa�iDjs�
X[Zti:in�[d§j�gh�[psZt�xy7X�d�y[acg^ihax`[]sZtaxgh�[UeX[�xdW�od§ûwm[\^dfghg^ax`[]Yih�[d�ytacý�df\hd `[vfd�UWi>UW`�j�ihaxV�de�]�D`Gin�[acgL�FU$jGih�[d
ghd VµUW`�ihaxv gQpWq!U�\hd VGpWindSv$UW�x�ÛvfUe`zX�dSv³�RUe`t]sdfy¶���[ax�cdSVµUeac`oi³Ueac`[ax`[]�in�[d�ghUeVGdSg|j{`�inU�û��

ñ�p�ytacý�df\hd `oinaòU�ind�in�[d ghd@iD�:pYiDjwm�dfgFpeqú\hd§q�df\hd `[vfd gf�[ih�[d3iDj{m�d@`RUeV�dfg+pWqä\hd VGpeihd�\^d q�df\^df`[v dfg�Ue\^d
vfpe`[g^ih\hZ[v§indfy�q�\^psVËin�[d:Z[ghZRUW�t�xp{v$UW��iDj{m�d+`RUeV�d��«inp@dÍûwm[\hd ghg!in�td+ghacVGac�òUe\^aciDj���X[Zti!m[\hd vfdfytdfy�Xoj1ih�[d
�xd§ihihdf\hg�rfl�ü�r���ihp&d§ûwm[\^dfghgSih�[dYy[a�ý�d \hdf`tvfd`�Í���Rps\3d bedf\^j�vf�òUWghg@v psVGmtax�xd y�Xoj"ih�[d�l�dDühU¡j�vfpsV�m[ax�cdf\
� v n �Rv �òUeg^g�y[d öR`tacinacps`[g+q�ps\>X�peih�'iDj{m�dfg3Ue\hd�]sd `[df\hUWind yÛ�

�@X{ü^dfv§ingYps`âin�[dG�xp{v$Ue�J~@ac\^ihZRUe���J\hp{vfd ghghpe\�Ue\hdGvf\^d$UWihdfy¾Ue`ty�Z[ghd y¾ax`(in�[dGZ[ghZRUW�>ósU$bWU¶�FU¡je�
��g^ghZ[V�dYq�ps\@dÍûtUeVGmt�xd�Ue`ÞpeX{ü^dfv§i z peqLvf�xUeghg��zax`[g|i³Ue`oihaòUWihdfy�ac`�~@ax\|inZRUW�]�ëps\hv dfghg^ps\ | ^o�ä�cpwvfUWind y
ps`'VGUev³�[ax`td�h��[ñ�p�v \hdfUWind�Ue`&ac`[g^inUe`[vfd= 7peqëvf�xUeghg1¡µps`&in�[dSghUeVGd3~@ax\|inZRUW�H�J\hp{vfd ghghpe\f�[in�tdSvfp{y[d
peq�vf�xUeghgP�µVGU$j&vfpe`�inUeax`&ih�[dSq�ps�x�cp£��ac`[]7ù

xbx nyl:obzp{�oMz~��m  �v o�n\{�m\��qpzy��o6|:l�mGn}o�qbq�m~l
¡¢ £� ��o}� ¡ ���I�
 1c q�m\��ob¤y��o}{��wm~�*���I�

ñ>�[d>v \hd$U�inaxpe`�peq�ax`[g|i³Ue`[v dfgJps`�\^dfV�peind:~@ax\|inZRUW���J\hp{vfd ghg^ps\hg�axgáy[ps`[d+��a�in�Yin�td>l�üHk iDj{m�d>peq�U@vf�xUeghg �
� i3y[pwd g3`tpei�VGUWi^indf\>���[d§in�[d \@U�~@ac\^inZ[Ue�I�J\hp{vfdfg^ghps\3axg�ps`¶in�[d�gnUeV�d�ps\�ps`�U�y[acý�df\^df`oi�mt��j{g^axv$UW�
VGUev³�[ax`tde�[q�ps\+ih�[axg�y[a�ý�d \hdf`tvfd�axgQUeX[g|in\nUWv ind y"U$�FU$jzXoj¶l�dDühU$j��ÕUe`[y'in�td1�cpwvfUWinacps`&v$Ue`¶v³�RUe`t]sd<U�i
\hZt`�ihaxV�d�Ue`oj��+U$j�UegJ�:dQ��ac�x�tg^dfd��òU�indf\¥�§��ñ�p�vf\^d$UWihd3UW`�ac`[g^inUe`[v dQpWqH�sq�ps\Jd§ûtUeV�m[�xdW�b¦<ps`GUS\hdfV�peihd
m[\^pwv dfghg^ps\�ps`zU���m�pWindf`oihaòUe�c�cj��Ly[a�ý�d \hd `�iQm[�oj{ghacv$Ue�äVGUev³�[ac`[dSps`[dS�:psZ[�cy¶��\^acind@ih�[dSq�ps�x�cp¡��ax`[][ù

xbx nyl:obzp{�oMz~��m  �v o�n\{�m\��|:l�mGnpo�qbq�m~lM|��
t�v�¦ n � ��op� t�v�¦ �T|����I�
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� ~@ac\^ihZRUe���J\hp{vfd ghg^ps\'v$Ue`ÄX�d(V�p¡bsd y
q�\^psV ps`tdÞVµUev³�tax`[d�ihpÅUW`[pein�tdf\&ghacVGmt�cjÅX�jÏv$Ue�c�xax`t]¾U
��myº�op»�mQ�u� VGd§in�[p{yÛ���3g>Ue`'Ue\^]sZ[V�df`oi+ih�[axg:VGd§in�[p{y&Uev vfdfmwingQUe`¼�T�ÅUey[y[\^dfghg �RUY�[psg|i>`RUeV�d�pe\>U
\hd§q�df\^df`[v d<inp&UW`[pein�tdf\3~�ax\|inZRUe�Q�J\hp{vfd ghg^ps\f�Y� i�in�tdf`ÞV�ax]s\hUWind g�ih�[d<v psV�m[�xd§ind1~�ax\|inZRUe�I�J\^pwv dfghg^ps\
�ÕUW`[y'Ue�x��vfpe`�inUeax`tdfy&psX{ü^d v ihg
�:inpYih�[d@g^m�d vfacö[dfy'VµUWv³�[ax`[d3ps\Fih�[d@VGUev³�[ax`td@\hZ[`t`[ax`[]1in�[dSg^m�d vfacö[dfy
~@ac\^ihZRUe�:��\^pwv dfg^ghps\ �{\^dfg^m�d v ina�bsd �cjs��UW`[y��xd$U$bedfg�U�q�ps\|�+Ue\^y[df\JX�df�tax`[yÛ�eghpSin�RU�iJv$Ue�c�xgëinp@in�taxg�~�ax\|inZRUe�
�J\hp{vfd ghghpe\+��ax�x��X�dS\hdfytax\hd v ihdfy&inp<ih�[dS`[d§�Ö�cpwvfUWinacps`Û�]� që`[p�UW\h]sZ[V�df`oi>acg+]sa�bsdf`��[aciFVGp¡bsd g+inpYih�[d
VGUev³�[ax`tdSpeqáih�[d�v$Ue�c�xax`t]YpsX{ü^d v i$�Fr+Ue�c�xax`t]<in�[d ��myº�op»�mQ�u� V�d ih�[p{y¶pe`zUW`zpsX�ü^dfv i3vfpe`�inUeax`tdfy¶ax`¶U
m[\^pwv dfghg^ps\>��ax�c�Û\hd ghZ[��i�ax`&in�[d�V�p¡bsdfV�df`oiQpeqëin�[d�d `�ihax\^dSm[\hp{vfd ghghpe\�Ueg>�:df�c�Ð�

xbx ��myº�o6|:l�mGn}o�qbq�m~lM| ^ {�m���z�n`�.����o j�½ ����n��\¾��w���:¿��`{wqMm  �v o�n\{�zMzp�:�  
| ^Ic �Dmyº�op»�mN� j �I�

xbx o�À}¾D�`º�z:��o~�G{ g ��m~º�oÁz�{�m j�½ ����n��\¾��w���:¿��`{wq�|:l�m:npo�qbq�mpl�| ^ zp�:�£m  �v o�n\{  
z c ��m~º�op»�mQ� h �I�

Âäps]sacv$Ue�c�cjs�úin�td7gha�inZRUWihaxps`��RUegY`[pWi�v³�RUe`[]edfyÛ�LUe�c�:\^d q�df\^df`[v dfg�\^dfVGUeax`�bWUe�caxyÛ�"øFZti�mt��j{g^axv$UW�x�cje��U
vfpeVGm�ps`[d `�i��[Ueg>VGac]s\nU�indfy7UWi>\hZt`�ihaxV�dSUeg>g^�[p¡��`zac`7öR]sZ[\^d�Ãs�Lÿzax]e\nUWihaxps`GX�d vfpsV�dfg>g^axV�m[�xd�Ue`[y
ghd vfZ[\^de�,�SX�ü^dfv ihg�Ue\hd�UW�c�FU¡j{g@V�p¡bsd yâUWgSU7]s\hpeZ[mÛ�Û�Wdfdfmtax`[]'\hd �òUWihdfyÞpsX�ü^dfv ihg@inps]ed in�tdf\�U$bspsacy[ax`t]
in�tdâdÍûwih\nU g^ihdfmÖpWq�Ue`RUW�cjG
fac`[]®Ue`�peX{ü^dfv§i���gzv �xpsg^Z[\hdW��ñëp®ih�[dâmt\hps]s\hUeV�VGd \f�QvfpsV�VYZ[`[acv$UWihaxps`
X�d iD�:dfdf`�peX{ü^dfv§ingáX�df�cps`[]sac`[]>inp3y[acý�df\^df`oiámt\hp{vfdfg^ghps\^gáacgëih�[d:ghUeV�dL���[d§in�[d \�ih�[dFm[\^pwv dfg^ghps\^gá\hd ghacy[d
ps`®in�[dzgnUeV�dzpe\�pe`Ïy[acý�df\^df`oiGVµUev³�tax`[d gf�ÄøFZtiGV�p£b{ac`[](ih�[d"mt\hp{vfdfg^ghps\^gGihp�Uâ�cpwvfUe�>VGUev³�[ax`td
\hd y[Z[v dfg¶vfpsV�VYZ[`[acv$UWihaxps`Åinp �xp{v$Ue�3VGd§in�[p{yÄv$Ue�c�xg �Qih�{Ztg¶\^dfy[Ztvfax`t]®v psV�VYZ[`[acv$UWihaxps`Ïp¡bedf\h�td$Uey
in\^dfV�df`[ytpsZ[gh��js�
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ñ>�[d1vfps`[v dfmti�peqJm[\^pwv dfg^ghps\^g�axg3Ue�cghp�Z[ghd y"inpGd§ûwm[\hd ghg@v ps`[v Z[\h\^df`[v§js��rFps`[vfZt\h\hd `[v jzv$UW`"X�d1Z[g^dfy
inpzm�d \^q�ps\^V Uev ihaxps`[g�ax`âmRUe\hUe�x�cdf�Ð�Û���taxv³��\^d���Z[ax\^dfgYg^d bedf\nUW�Fm[�oj{ghacv$Ue�:m[\hp{vfd ghghpe\hgf�s�@\<a�i1vfUe`�X�d
Z[g^dfyÉihp�vfpe`�ih\hps��y[a�ý�d \hd `�i�in�t\hd$UWy[gµpeq@vfps`oin\^ps��ps`Épe`[dzmt��j{g^axv$UW�3m[\^pwv dfg^ghps\ �>ps`[�cj�ghaxV<Z[�òUWihax`[]
mRUe\hUe�x�cdf�caxghV¶�£q�ps\�d§ûtUeV�m[�xd>inp��RU$bsdQps`[d�in�t\hd$UWyGvfUe�xv Z[�òUWihax`[]@���tax�xd�UW`[pein�tdf\Laxg!�FUeacihax`[]Sq�ps\�ax`tm[Zti$�



� q!iD�:pG~�ax\^ihZRUe�I�J\hp{vfd ghg^ps\hg3\hZ[`zps`¶ih�[d�gnUeV�d1VGUev³�[ac`[de�Rm[Ue\nUe�c�xd �Ûd§ûwdfv Ztinacps`�acgQpe`[�cj&g^axVYZt�òUWihdfyÛ�
� q�ps`[d�peqëin�[d VBaxg>V�p£bedfy'inp�U�y[acý�df\^df`oiQVµUWv³�[ax`[dW�[\hdfUe�ämRUe\hUe�x�cdf�caxghV acg>d§ûwm[�cpsacihdfyÛ�

�D`<l3dHühU$js��VGd§in�[p{ySv$UW�x�xg�v$Ue`�X�dLg|j{`[v³�[\hpe`[psZ[gëps\úUeg|jw`tv³�[\hps`tpsZ[gf�����[ax�cd!ax`�ósU$bWUt�£V�d in�tpwy�v$UW�x�xg
Ue\^dYps`[��j"g|jw`tv³�[\hps`tpsZ[gf�Yr+Ue�x�cax`[]GU7V�d in�tpwy�pe`�U7\hdfV�peihd<psX{ü^d v if�äaÐ��de��Ztghax`t]&þ�ÿ!�³�ÛVµU$jz\hd ghZ[��i
ax`"�xps`[]��+UWacinac`[]GihaxV�dfg ��g^ax`[v d<in�[d<v$Ue�c�xax`t]�peX{ü^dfv§iSaxg3X[�xp{v³�ed yÞZ[`oinax�úin�tdY\hd ghZ[��iSaxgQ\hd§inZ[\^`[dfyÛ�Sñëp
ghacVYZ[�xUWind�Ueg^j{`[v³�[\^ps`[psZtgQX�df�[U¡b{acps\>ax`'ósU$bWUt�RUY`td �Öih�[\hdfUey&`[d dfy[g>inp�X�d@ghm[U¡��`tdfy"pWý"inp��[Ue`[y[�cd
in�td¶vfUe�x�+Ue`[y®U$�+Uea�i�in�[d&\^dfghZt�ci$� ñ>�[acg�VµUe�Wdfg�Ueg|jw`tv³�[\hps`tpsZ[g�v$Ue�c�xgYind y[axpeZ[g�Ue`[y®df\^\hps\HkDm[\^ps`[de�
øFZtizU¾ghacVGmt�xd"V�dfv³�[Ue`[axg^V q�ps\'Ueg|j{`[v³�[\hpe`[psZ[g¶v$Ue�c�xg7acg7b{aci³UW��q�ps\&y[acg^in\^axX[ZwindfyÄm[\^ps]s\hUeVGV�ax`t][�
ghac`[vfd1mRUe\hUe�x�cdf�xacghV pe`"\hd VGpWind<VGUev³�[ac`[dfg3v$Ue`"X�d<Uev³�[axd§bsd y(Xoj"Ueg^j{`[v³�t\hps`[peZ[gSv$Ue�c�xg �Qñ>�tdf\hd§q�ps\hdW�
l�dDühU¡j'ac`[vfpe\hm�ps\nUWihdfg�Ue`ty'q»UWvfax�cacinUWind g:in�td�Ztghd�peq!UWg^j{`[v³�[\^ps`[psZ[gQv$UW�x�xg �

ø:jÅy[d q»UeZt�ci$�+l�dHühU$jÅd§ûwdfv Ztind g&v$Ue�c�xg�inp�\^dfV�peindzpsX{ü^d v ingµax`ÏUâg^j{`[v³�[\^ps`[psZ[g7q»UWgh�[acps`Û�
ñ>�[d
in�t\hd$UWy�pWq�v ps`oin\^ps�tacg!mRUeg^ghdfy�inp@ih�[d>\hd VGpWindFmt\hp{vfdfg^ghps\��[peg^inac`[]�ih�[d>v$Ue�c�xd yYpsX{ü^d v iLUe`[y�acg!�RUe`[ytdfy
XRUev³�'���[d `�in�[d1v$Ue�c��\^d inZt\h`[g �@T3p¡�:d bedf\f�äa�i�acg@Ue�cghpGm�psg^ghacX[�xd�inpGaxghg^Z[d�Ue`�Ueg^j{`[v³�[\^ps`[psZtgSv$Ue�c�úihp
U�\hdfV�peihd¶peX{ü^dfv§iGih�RUWiGaxg�d§ûwdfv Ztind yÏax`®mRUe\hUe�x�cdf�>UW`[y®ih�[df\^d q�ps\^dzg^mRU$��`[gµpWýÖU�`[d§� in�[\^d$UeyÅpeq
vfpe`�ih\hps�Õ�(uwZ[v³�®U"`[d§� ih�[\hdfUey¾\hdDü^psax`tg<in�[dµps\hac]sax`RUW�Jps`[d7���[d ` ih�[d7\^dfghZt�ci�acg<\hd§inZ[\^`[dfy��)�3g�U
in�tax\hy®m�psghg^axX[ac�xaciDje��ps`[d§kÐ�+U$j V�d ih�[pwy®v$UW�x�xg�vfUe`ÉX�d'Z[ghd yÉinp(psV�aciYih�[d¶\hdHü^peax`[ac`[]�m[�RUeg^dza�q3ih�[d
V�d in�tpwyH��g>\hd ghZ[��iQaxg>`[pei�`tdfdfytdfyÛ�

ñ�p�y[axg|inax`t]sZ[axg^�1X�d iD�:dfd `Yin�[d ghd:v$Ueg^dfgf��UQVGd§in�[p{y<vfUe�x�ovfUe`Yv ps`oi³Ueac`<Ue`YUey[y[a�inaxpe`RUe�smRUW\nUeV�d ihdf\f�
ñ>�[acg:mRUW\nUeV�d ihdf\�ghm�dfv acöRd g:���[d§in�[d \:in�td3vfUe�x�[acgFU�g^j{`[v³�t\hps`[peZ[gf�RUW`µUeg|j{`[v³�[\hpe`[psZ[g+pe\:U�ps`[dÍk �FU$j
V�d in�tpwyzv$Ue�c�Ð�+ñ>�[d<Ue\h]eZ[VGd `oi�acg�Uµv ps`[g|i³Ue`oi@pWq!iDj{m�dÆt o v z}Ç cÈ  z�qpo cÈÉ o�qbqpop�:¿:o}l psX{ü^d v i$�Qñ>�[\^dfd
y[a�ý�d \hdf`oi�iDj{m�d g3pWqáV�dfg^ghdf`t]sdf\^g3dÍûtacg^i�in�[UWi�y[d ihdf\^VGac`[d@in�[d�g^dfVGUe`oinaxv g�peq�ih�[d�v$Ue�c�Ð�w\hdfg^m�d v ihacbsd �cj�ù

xbx qyÇ}��n`��l�m\�wm\¾Dq ½s  �bmGnyÊwq%¾b�G{��}��{���o�l:o�q\¾w�y{Ë��q�l:op{�¾:l���o}�
xbx {��D��qÁ��q%{���o��:o}Ì:z~¾��y{�z~�:� t o v z}Ç cTÍpiGÎG¦ n}z~�   o�m`�.�\{b{�o}�
l:o�q`¾��y{ ^%� n c q�m`��ob¤~��op{��wmp�*� t o v z}Ç cTÍpi:ÎG¦ �Q�

xbx z�qyÇ}��n\�:l�m\�wmy¾�qÏnpz:�b� ½ n�my�G{����b¾�o�q£���b��o��w�~zp{�o��~Ç
l:o�q`¾��y{�� � n c q�m`��ob¤~��op{��wmp�*� t o v z}Ç cR�:Í}iGÎG¦ �Q�

xbx m\��o�Ð`��z}Ç�npz:�b� ½ n�m\�:{����b¾�o�q£���b��o}���~zp{�o:�pÇ ½ �wm6l:o v m:�`�D���:¿�m~ÌM{��:l:oGz}��q
n c q�m\��ob¤y��o}{��wm~�*� t o v z}Ç cTÑ}Î�Ò�Ó���i �Q�

ñëp&\hdHü^peax`ÞUe`�Ueg^j{`[v³�[\^ps`[psZtg�vfUe�x��Ue`[y�ihp7Z[g^dYin�[dY\^d ihZ[\h`[d y�\hdfg^Z[�cif�áÁLÀe¸«¨»Æ|¼fÎWÆD¦�¬³Ã³¬³¹³¹§¸«¨»Î'axg3Z[ghd yÛ�
ñ>�RUWi7VGdfUe`[gµih�RUWi'Ue`ÏUem[m[�caxv$U�inaxpe`Å�:psZ[�xyÏUeZtinpeVµUWihaxvfUe�x��j¾X[�xp{v³�¾���[df`�ih�[d"bWUe\haxUeX[�cd¶ih�[dÞ\hdÍk
ghZt�ciGaxg�Ueghg^ax]s`tdfyÉihpâacg�öR\^g^iGZ[ghd yÛ�Äñ�p�d§ûwm[�xacvfa�in�cjâ�+UWaci�q�ps\�in�[d¶\hd ghZ[��iGihp�\hd§inZ[\^`Û�>U(VGd§in�[p{y
t o v z}Ç c ��z��`{��Ôl:o�q`¾w�y{���� v$UW`¾X�d7vfUe�x�cdfyÛ�s� i�v$Ue` UW�xghp"X�dµihdfg|indfy a�q�U�\hd ghZ[��i��RUegY\^d ihZ[\h`[d y X�j
v$UW�x�xac`[](t o v z}Ç c |wmG�b�Q�Ôl:o�q`¾w�y{���� �Q���[axv³�®\hd§inZ[\^`[gµUÞX�pwpe�xd$UW`�beUW�xZ[d'ghp�in�[UWi�in�[d'm[\^ps]s\hUeVGV�df\
v$UW`zy[d vfacy[dS���[d ih�[df\�in�[d�m[\^ps]s\hUeV�g^�[psZ[�cy'�FUea�i�ps\>vfps`oihax`�Z[de�
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ñëp1y[d VGpe`[g^ih\nUWihd3l3dHühU$js�wU�g^VµUW�x�[dÍû[UWVGm[�cd>axg�]sa�bsdf`���rFps`[g^axy[d \�ih�[d�q�ps�x�cp£��ac`[]@v �òUeg^g:TQdf�c�xpp�âps\h�cyÛ�
|b¾   ����nÁn��}z�qbq%Ú�o:�G�bm Ó m~l��~�:Û

|b¾   �:�bn�º�m��\��qpz}Ç�Ú�o��b�bmQ� Í {Glw���:¿ÜqG�%Û
Í Çwq\{�oy� c m\¾G{ c |�lw���G{��y�L�`ÝuÚ�o��b�bmÞÝ�ß�qG�Q�

à
à



u{j{`oi³Uev§inacv$Ue�c�cj�in�[acg!vf�xUeghgJy[a�ý�d \hgJac`�`[pein�tax`[]@q�\^psV�USv ps`obsdf`oihaxps`RUW��ósU¡bWU�k vf�xUeghg �]� i�axgághaxV�m[��j<v psV�k
m[ac�xdfy���acih�Yin�[d>l3dHühU$j<v psV�m[ax�cdf\ � v n inp@mt\hp{y[Z[vfd�U3y[axg|in\hacX[Ztihaxps`wkn�£vfps`[v Z[\h\^df`[v§jok!UW`[yYV�ax]s\hUWinacps`wk
U$�+UW\hd�vf�xUeghg �

ñ>�[axg�v �òUeg^gSv$Ue`�X�d�ax`[g|i³Ue`oinaxUWind yÞ�xac�ed�Ue`ojÞpeih�[df\�ósU$bWU&vf�xUeghg ��øFZtiSihp¶ytdfV�ps`[g^ih\nUWihd�l�dHühU$j{g
UeX[ac�xa�inaxd gf�eUe`Gac`[g^inUe`[v dQg^�RUe�c�[X�d�v \hd$U�indfyG\hd VGpeihdf��j�Ue`[y�v$UW�x�xd y�ghp�in�RUWi�a�iJ��ax�c�[m[\hac`oi Ú�o:�b�bm6k�����¿
ps`'in�[d�ghv \hd df`"pWqJU�\hdfV�peihd�VGUev³�[ac`[d�h���ñ>�[df`¶in�[d�psX{ü^d v i3axg�VGac]s\nU�indfy7ihpµU�y[a�ý�d \hdf`oiQVGUev³�[ax`td
i���r+Ue�x�cdfy'Ue]sUeax`Û�waci>��ac�x��mtZtiQpsZti Ú�o:�G�bm6k�m\�:¿ ps`'in�RU�i�VµUev³�tax`[dW�

|b¾   ����nÁn��}z�qbq Í {�z�l�{�¾b|�Û
q\{�zp{��bn�º�m��\����z����L� Í {Glw����¿�áRâ�z}lb¿wqG�¢Û

xbxpã �\l�q\{ ½ qpz}Ç���o:�b�bm�m\�M��z�n`�.����o h
t�v kGl�mGnpo�qbq�m~l�| ^�� ��op� t�v kGl�m:npo�qbq�mpl*� h �I�
t�v Ú�o:�b�bm Ó m~l��~�Ï��o:�b�bm � ��op��Ú�o:�b�bm Ó m~l��~���8| ^ �I�
��o��b�bm c q}z}Ç�Ú�o:�G�bmQ�`ÝukD���:¿HÝ~�Q�

xbx »���o~� ½ qpz�Ç¢��o��b�bmÁm\�M��z�n`�D�`��o i
��o��b�bm c �Dmyº�op»�mN� i �I�
��o��b�bm c q}z}Ç�Ú�o:�G�bmQ�`Ýukwm\�:¿HÝ~�Q�

à
à

�âdYX�d �xacd bsd�in�RU�i�in�taxg�acgQih�[dYg^�[ps\^ihdfg|i�Ue`[yÛ��VGpe\hd<acVGm�ps\|i³Ue`oin��js�Rg^axV�m[�xd g^iQ�+U$j"ihpµdÍûtmt\hdfg^gSin�[acg
��ax`[y�peq>q�Z[`[v§inaxpe`RUe�xa�iDj�ax`�Ue`�psX{ü^d v i|kDps\^axdf`oihdfyÛ�LósU$bWU�kD�cax�Wd�q»Ueg^�[axpe`Û�"ñ>�[d'UWytbWUe`oi³Ue]sd g�Ue\^dµd bedf`
X[ac]s]sdf\Facqäin�td�Uem[m[�caxv$U�inaxpe`µaxgFVGps\^d@vfpeVGm[�cd§û7Ue`[y¶U<b{ax\|inZRUe��m[\hp{vfd ghghpe\>vfps`oi³UWax`[g>V�ps\hd3in�RUe`&pe`[d
psX{ü^d v if�Jñ>�[df`7���[pe�xd�v psV�m�ps`tdf`oing:v$Ue`7dfUeghac�cj�X�d�V�p¡bsdfy'UW\hpsZ[`ty&U1`[d§iD�Fpe\h�G��a�in�µUe�x���xp{v$UW��Ue`[y
\hd VGpWindS\hd§q�df\^df`[v dfg@UWZtinpsVGUWihaxv$UW�x�cj�\^d inUeax`[d yÛ�

ä<ï å �çæ��1�â��) è 
���é

ÿ"Ue`ojÞpWin�[d \�mt\hp�ü^d v ing�dÍûtacg^i�in�[UWi�d§ûtUeV�ax`[d�ytaxg^ih\hacX[Ztinacps`�ps\Sv ps`[v Z[\h\^df`[v§j�vfps`[v df\^`[g�q�pe\SpsX{ü^dfv§i
ps\^axdf`oihdfy7�xUe`[]sZRUW]sdfg �*�Rps\+U<\^dfv df`oi>p¡bsd \^b{axd§�Öps`µvfps`[v Z[\h\^df`oiY�¯�3kD�òUW`[]sZRUe]edfgf��g^dfd@Z��\[Õ��T3p¡�Fd§bsd \f�
aci��RUegá\hdfm�d$U�indfyt�cj1X�d df`�y[acghvfZtghghd y�in�RUWiJósU$beUw�oUeg!acgf�eacgá`[pWiábsd \^j1�Fd �x�tg^Z[acihdfy<q�pe\áy[acg^in\^axX[Zwinaxpe`XZ��~[Õ�
JJghm�dfv aòUe�c�cjSin�tdFvfZt\h\hd `oi!V�dfv³�RUe`taxghVËq�ps\ë\hd VGpWindFV�d ih�[p{y<ax`obepwvfUWinacps`1�[Ueg���acy[df��j�X�d df`�vf\^acihaxvfaê
fd y
Zìë~[Ð�áñ>�[df\^d q�ps\^d�in�[d \hd3axg:U1]s\^d$UWiFax`oind \hdfg|i+ac`7ósU$bWU�kDX[Ueghd y7ps\FósU¡bWU�k d§û{ind `[y[ac`[]Yghpe�xZtihaxps`[gJih�RUWiFUeaxV
UWiJacVGmt\hp¡b{ax`[]Qin�[d>y[acg^ih\haxXtZtinacps`YUeXtax�xa�inacdfgúpeq�ósU$beUw���Ï`�Z[VYX�df\Jpeq�mt\hp�ü^d v ingJih\^j�inp�Uev³�[acd bed�ih�[axgáX�j
m[\^p£b{acy[ax`[]¶X�d ihihdf\1�xaxXt\nUe\^axdfg�ps\�q�\nUWVGd§�Fps\^��g1q�ps\�y[axg|in\^axX[ZtihdfyâvfpsV�VYZ[`[acv$UWihaxps`��«~�p£jsUe]sd \f�!axøFZ[gf�
ósU$bWUo}�\^psZ[m[g ��ósU$beU��Qr1J>��T�UeX[Ue`[df\^p[��óoutl�ñ��>ps\>Xoj&V�pwytacq«j{ax`[]1in�[d�d§ûwacg^inac`[]�þ�ÿ!�FV�dfv³�RUe`taxghV
��íQax`�ühUeþ�ÿ��³�äósU¡bWU}��Ue\^iDje����Ue\n}�pb�Í��uwpsV�d�m[\hp�ü^d v ihg1y[d§bsd �xpsm(�òUe`t]sZRUe]sd g�ghaxV�ax�xUe\�inp"ósU¡bWU��ª�D`tq�p�k
ghmt�[df\^dfgf����aê
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ax`tvfps\^m�ps\hUWind:`[d �ÅvfpeVGVYZt`[axvfUWinacps`1m[Ue\nUeytax]sV�g��cax�Wd���]edf`oing��«~�p£jsUe]sd \f�G�@ytj{ghg^d js�tÿzps�cde�su{in\hUeZ[VX�
ps\+ihZ[m[�xdSg^mRUev dfg��ÕósU$beUsuwmRUev dfgf�RñQu{mRUevfd g
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ñ>�[d¶vfps`[v dfmti�peqQ~@ac\^ihZRUe���J\hp{vfd ghg^ps\hg�axg�g^axV�ax�òUW\�ihp(g^Z[]s]sd g^ihaxps`[g�Xoj�Zî p[>m[\^psm�peghdfy q�ps\Yih�[d
m[\^ps]s\nUWVGV�ax`[]��òUW`[]sZRUe]ed�JJacý�df�Õ�Jÿzd§jsdf\�g^�[p¡��g+in�RUWiFin�[acg+vfps`tvfdfmwi�ax`oind ]s\nUWihdfgF�:df�c����a�in�7psX�ü^dfv i|k
ps\^axdf`oinUWinacps`Û�Ûg|jw`tv³�[\hps`taï
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ax`oihdf]s\hUWind g+ax`oinpYih�[d@dÍûtacg^ihax`[]YiDj{m�dSVGd v³�RUe`[acghVõghp�in�RU�i+in�[d�Z[ghZRUW��iDj{m�dSv ps`tq�ps\^VµUe`tvfd@v³�[d v³��ax`[]
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ñ>�[acg!mRUem�df\!g^�[p¡��gJin�RUWi�in�[d>ytd bsd �xpsmtVGd `�i!peq�y[axg|in\hacX[ZtihdfyYg|jwg|ind VGgJy[p{dfgJ`tpei!�RU$bed�ihp@X�d>Ueg!�RUW\hy
Ueg�aci�axgúinp{yRU$js�e���[d \hd+VGUWi^indf\^g�pWq�vfps`[v Z[\h\^df`[v§jYUW`[yYpeq�y[acg^ih\haxXtZtinacps`1�[U¡bedFinp3X�d:y[d$UW�cië��acin�<Z[ghac`[]
vfpeVGm[�cd ihdf�cj�ytaxg^ihax`[v§iáihdfv³�[`[aê��Z[dfg �*��`�UeX[g|in\hUev ihaxps`1Z[`[acq«j{ac`[]@vfpe`[vfZ[\^\hd `[v jYUe`[y�y[acg^in\^axX[Zwinaxpe`1ac`�ihp
U'ghax`t]s�xd�v ps`[vfd mti�UW`[y�UW�x�xp¡��ac`[]7q�ps\Sin\hUe`[ghm[Ue\hd `�i1psX{ü^d v i<VGac]s\nUWihaxps`z�+Ueg�y[d ghvf\^axX�dfyÛ�7l�dHühU$js�áU
`[d§� m[\^ps]s\nUWVGV�ax`[]��òUW`[]sZRUe]ed@XRUeg^dfy'ps`zósU$beUw�tin�RU�i>axV�m[�xd VGd `oing:ih�[axg>v ps`[v dfmtif�[�+Ueg>mt\hdfg^df`oind yÛ�
l�dDühU¡jâd§ûwm[\^dfg^ghdfg�y[acg^in\^axX[Zwinaxpe`Û��]e\hpsZ[mtax`[]"Ue`[y¾V�ax]s\hUWinacps`�peq�psX{ü^d v ingYUe`[y¾vfpe`[vfZ[\^\hd `[v j�Z[ghac`[]
in�td3v ps`[vfd mti+pWq�~@ac\^ihZRUe�w�J\hp{vfd ghghpe\hgf�*� iFUeg^ghdfV<X[�xd gFU�ghd i:peq�vf�xpeghdf��j�\hd �òUWihdfy�psX{ü^d v ingFUe`[yGy[d öR`tdfg
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Uzg^ax`[]e�xd�vfps`tvfdfmwiYVGUe�ed g�ih�[dµy[d§bsd �xpsm[V�df`oi1peq>y[acg^ih\haxXtZtind yâg|jwg|ind VGgYg^axV�m[�xd \�Ueg�vfpsV�mRUe\^dfyâihp
d§ûwacg^inac`[]�ghps�cZtinacps`[g+�cax�Wd�ósU¡bWU�þ�ÿ!�³��r��Sþ3ø��1�Rps\>~�p¡joUe]sd \f�
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