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UPVWU XZY\[^]`_,aGbGcd[`eW_fY

g\hZikjWlnm^oqpBrTisltium^ltvwlnm^xkrzy^{|p~}wlti`��{~h���hzp~oq�qrzjW{7�kl�j7��x`{|x`p~o,oqrzp|i`l�i`��jC�Tl�ishzp�m^oCp7{~h-�zx`lnm^o�j~r�vwlti`��j
rTium�hz{|�`oqp�m`oq�Olnj|lthZikjC�s��h���jW�`hZx`ynm��`os�`p~h^�Ooqoqmk���@osj|�krzyty7��h^�Oxuj�hzi@�`h����`o��sl��z��{��Chz�L�`ltiko
�`lnj �uoqp~j|hzikrzy�o�rTp~i`l�i`�Zj$�`lnj�{~hzp~}��,lt{|�@m`r�{�r�hZi�{|�ko�o�rTp~i`l�i`�Zj�{|p�r���oq�O{|hZp|l�oqj$hT�fhz{|�`oqp$l�ikm^l�vwl�m`xkrTynjC�
� � oq}¡lnj|j|x`o�l�j,{|�`o=j|oCikj|o�lti;�,�`ln���¢{|�`o-oC£w�doCp~l�oCik�Coqj¤hT�JhT{~�`oCp�j,rTp~o�p|oqytoqv�rzi�{¥��hZp,�`l����

�GoCp~o¥lnjPr j�{�}wy�lt¦qoqmLvzoCp�j|lthZi=hT�u{|�`o,�`p~hz�kytoq��� � {P{|�`o¤�doC�Zlti`iklti`��hz�uoqrZ���§�doCp~lth^m¨�z{|�`o¤l�ikm^l�vwl�mw©
xkrzyZ�krZj�j|hz�so¥rT�shzx`i�{7hT�^ªkiurTik�Cl�rzyZ�¥oqrzy«{~�¬���Go\p~oq�CoCl�vzoqj­y�rz�uhZp�o�rTp~i`l�i`�Zj�rTikm§�kr�}^j¬hzx`{W©®hT�¯©®�uh^� � oC{
�soqm^ln�CrzykoC£w�doCiujWo�jC�7°Jltikrzik�OlnrTyu�\o�rTyt{|���`y�xkjfy�rz�uhZpBoqrzp|i`l�i`��jP�sltiwxkjf��o�m^ln�CrTyuoO£^�doCikj|oqjf�zl�vzoqjf�Crzj|�
hzi±�urTikm¨�;��o¢���`hwhZj|oqj {|h²�OhziujWx`�so¡j|hz�so¡hz�¥{~�`lnjC�J�,l«{~�±{|�ko¡p|o�j�{=l�iwvzo�j�{~oqm@lti±v�rzp|l�hzxkj§rzj~jWoC{~jq�
³wx`�s�sl�i`�´x`�µ{~�`o;p|oC{|x`p~ikjLhziµ{~�`oqj|o�rzj~jWoC{~jL�zl�vzo�j=ªkiurTik�Cl�rzy¥�¥oqrzy«{~�¶rT{L{~�`o¢�doC�Zltiki`ltik�²hz�G{|�ko
i`oC£�{L�uoqp|l�h^m¨�Jrzikm@{|�ko¡�`p~hw�Coqj~j�p|oq�uo�r�{�jC�;·¤�`o¡l�ikm^l�vwl�m^xurTyB�¸rZ�Oo�j-v�rTp~lthZxkj=j|hzp|{~j�hT�,x`iu�OoCp|{~rzlti�{�}Z�
¹ rz�uhZpfl�ik�OhZ�so$l�i���x^{~x`p|o �doCp~lth^m`j¥lnjfx`iu�OoCp|{~rzlti¢m^x`oz����hZp\oC£^rz�s�`ytoZ��{|h§xki`oC�s�`y�h�}w��oqi�{¥p~l�j � �J·¤�ko
p~oqrTy7p~oO{~x`p|iujGhZi@rT{ y�oqrZj�{-jWhZ�soLhz�B{|�`o�rZj|j|oO{�j rzp|oLx`ik�CoCp|{~rTl�i¬�¬rzikm	{~�`oCp~o�l�j�x`iu�OoCp|{~rzlti�{�}�rT�dhzx`{
��x^{~x`p|o��soqm`l��qrTy¨oO£^�doCikj|oqjq� � m^oq�Cl�j|l�hzi�p~x`y�o-jW�doq�Cl«ªko�j¤�OhziujWx`�s�^{~lthZi�rT{,oqrz����m`r�{~o-rzj¤rL��x`ik�º{~lthZi
hT�7�CrZjW��hzi��krTium¢rT{¥{~�kr�{Gmkr�{|o-rzikm�hz�Jv�rzp|lnrT�`y�oqj�»¸�,�`hZj|o�v�rzytxkoqj,rTp~o � ikh��,i¢r�{,{~�kr�{�m`rT{|o�¼\{|�krT{
rTp~o�xujWo�m½l�iµ��hZp|�sl�i`�@�Chzikm`l«{~lthZikrTy,m^lnj�{~p|l��`x^{~lthZikjL��hzp�{|�ko¢��x`{|x`p~o;hzx^{��Ohz�so�jC�½³wxu���¾r@m^oq�Cl�j|l�hzi
p~x`yto�y�oqrZm`j¥{|h�rsm^lnj�{~p|l��`x^{~lthZi¢��hZp¤{|�`o=�Chzikj|x`�s�^{~lthZi�jW{|p~oqrz���`rzikm�{|�`o-l�ikm^l�vwl�m^xurTy¬xkj|oqj¤oC£^�uo��º{|o�m
x^{~lty�l«{�}��`p|oC��oCp~oCik�Coqj\{|h�p�rTi � {~�`o-m^l�jW{|p~l��`x^{|l�hziuj,�Ohzp~p~oqj|�uhZikm^l�i`�-{|h�m^lt¿ÀoCp~oCi�{�m^oq�Cl�j|lthZi�p~x`y�oqjq�7·¤�ko
hz�`��oq�º{~ltvZo�l�j¥{~h¡���`hwhZj|o rsm^o��OlnjWl�hzi�p|xkyto�{~�kr�{���r�£^l��slt¦qoqj¤oO£^�doq�O{|oqm�x^{~lty�lt{�}z�

Á o��OoqiZ{²�\hZp � hzi {|�kl�j²�`p~hz�`y�oC�0ltiu�Oy�xkm^oqj@³ � ltiki`oCp¾»�ÂqÃZÄzÄ�¼º�Lg¥rT�urTy�ytoqp|h�»WÂqÃzÃZÅZ¼O�=ÆGo�r�{|hZi
»�Â�ÃzÃkÂ�¼º�\��x`�`�urTp�m¨�¤³ � l�i`i`oqpq�¥rTikmÈÇdoqy�m^o�j�»�Â�ÃzÃTÉu��ÂqÃZÃZÊZ¼º�frzikm¾g¥rzp|p~hzy�y-»�ÂqÃZÃ�Ëz¼º�¶·¤�koqj|o��urT�doCp�j
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rzm`hz�^{=j|�uo��Oltªu�CrT{|l�hzikj ��hZp �kp|oC��oCp~oCik�Coqj-rTium	��hZp�{|�`o��OhZikm^lt{|l�hzikrzyBm^lnj�{~p|l��`x^{~lthZi²hz�\{~�`osx`ik�OoqpW{�rTl�i
hzx`{~�OhZ�soqjq�7·¤�koC}�xkj|o$rzikrTy�}�{|ln�CrTyÀrTium¡iwx`�soCp~l��qrTyÀ�soO{~�`h^m`j\{|hsjWhZytvZo���hzp¥hz�`{|l��srzy¨m^oq�Cl�j|lthZi�p~x`y�oqjq�
rTium�{|�koCi;jWx`�s��rTp~l�¦Co �`p|hZ�uoqpW{~lto�j¥hT�¬{~�`o�hz�^{~lt��rTyÀ�krT{|�kj¥��hZp,�OhziujWx`�s�^{~lthZi¢rzikm���hZp\{~�`o-j�{~h^� � hT�
ªkikrzik�OlnrTy¨�¥oqrzy«{~�¬�

Í$x`pflti�{|oqp|o�j�{BlnjPl�is{|�`o�j|�doq�Oltªu�qr�{|l�hzishz�d{~�`o��OhZikm^lt{|l�hzikrzykm^lnj�{~p|l��`x^{~lthZis��hzpPo�rTp~i`ltik�Zjq���@o,oCi^©
vwl�j|l�hzi�rzi�ltikm`ltvwlnm^xkrTy¨j|oCo � l�i`�§rZm^vwl��Co���p~hz��r-ªkiurTik�Cl�rzyu�`ynrTiki`oCp��J·¤�ko$l�ikm^l�vwl�m^xurTyd�`p|h�vwlnm^oqj\m`r�{�r
hzi¢�`lnj\o�rTp~i`l�i`�Zj\�`lnj�{~hzp~}srzikm¡hZi�v�rTp~l�hzxkjf�uoqp~j|hzikrzyd���urTp�rz�º{~oCp~l�jW{|ln�Cj\jWxu���¢rzj¥rT�Zo$rzikm¡o�m^xk�CrT{|l�hzi¬�
·¤�`os�`ynrTi`ikoCp��krzj�rZ�C�Oo�j|jG{|h;y�hzi`�Zl«{~xkm^l�ikrTyPm`rT{~r�jWoC{~j {~�kr�{-�`p~h�vwl�m^o�m`r�{�r�hZi²o�rTp~i`l�i`�Zj$�`lnj�{~hzp~lto�j
rTium	�doCp�jWhZikrTyP���krzp~rZ�º{|oqp|lnjW{|ln�Cj,��hZp-j|rz���kyto�j$hz�\l�ikm^l�vwl�m^xurTynjC�=�@os�\hZx`ynm	y�l � oL{~h�m`oCvwl�j|o�hz�^{~lt��rTy
�¤r�}wjB{|h��Ohz�L�`l�i`o,{|�ko$l�ikm^l�vwl�m^xurTyÏÎ j\lti`��hzp~�srT{|l�hzi��,lt{|��{|�`o jWx`p~vzoq}�mkr�{~r§lti�hzp�m^oCpf{|h§�kp|h�vwlnm^o,{|�ko
l�ikm^l�v�lnm^xkrzy¬�,lt{|��rs�Ohzium^l«{~lthZikrTy¬m`l�jW{|p~lt�kx^{|l�hzi;hT�J�`lnj¤��x^{|xkp|o-o�rTp~i`ltik�Zjq�

UPVÑÐ Ò�]`Ó­a$eWcd[`eÕÔ\Ó×ÖØeWÙZ[^]keWÚ$b,[`eW_fYGÙ

·¤�`oqp|o�rzp|o,hZ�kj|oCp~v�rT{|l�hzikjJhZis{|�`o�o�rTp~i`l�i`�Zj7hz�ÀÛÜl�ikm^l�vwl�m^xurTynjPh�vzoqpPÝ¶}ZoqrTp�jqÞPßqà^áâ¥ã�äâtåJæ ���,�`oCp~o
à áâ Þèçéßqà âtê ã áê�å�æ ��ëÕi½rzm`m`l«{~lthZi¬�Pm`r�{�r	rTp~o¡r�v�rTl�y�rz�`yto�hZiµjWhZ�so����krTp�rz�O{|oqp|lnj�{~l��qj-hT�¤{~�`oqj|o�j~rT�s�`y�o
l�ikm^l�v�lnm^xkrzy�jq�Tj|xk���LrZj­{~�`oCl�pPrT�Zo\rTium=oqm`xk�CrT{|l�hzi¬ÞPß�ì â ã äâ�å�æ �7·¤�`lnj7m`r�{�r�lnjJr�v�rzltynrT�`y�oB{~h$hZx`pPm^oq�Cl�j|l�hzi
��r � oCp���·¤�`oshZ�kjWoqp|v�rT{|l�hzikj hzi@oqrzp|iklti`��j�rTp~oLp~oC��rTp�m^oqm²rzj��krzpW{~l�rzyJp~oqrzytl�¦qrT{|l�hzikj hz�f{|�ko�p~rzikm^hz�
v�rTp~l�rz�`y�oqjLß�í=îâïã äâ�å�æ �¬�,�`oCp~o�í§îâ Þðç�ß�í âtê ã îê�åJæ rzikm@ñóò�Ý=�s·¤�`osp~rzikm^hz�ôv�rzp|lnrT�`y�oqjLß�í=îâïã äâtåJæ
rTp~o�m^l�jW{|p~l��`x^{|o�m;rz�C�Chzp�m^l�i`�§{~h�õJö ��hZp�jWhZ�so v�rzytx`o�hz��{~�`o��krTp�rT�soO{~oCp¤÷slti�{~�`o-�krTp�rT�soC{|oCp,j|�krz�Co
øL�Põ ö jW�doq�Cl«ªko�j¥{|�krT{,{|�`o�jWo�p�rTikm`hz�ùv�rTp~lnrT�`y�oqj¤rTp~o ltikm`oC�doCikm^oqi�{q�urzikm�{|�krT{,{|�`o=m^lnjW{|p~lt�`x`{|l�hzi�hT�
í§îâ �krzj\m^oCiujWlt{�}sú î »Wû�üÕì�ýW÷Z¼B�,l«{~�¡ì¢çØì â �7·¤�kl�jflt�s�`y�lto�j\r=�srzp|�ZltiurTykm^oqikj|l«{�}Z�wúTþ�»Wû�ü�ì­ýW÷�¼º����hzp¥í þâ
�,lt{|�;ì�çïì â rTium�ÿ��¾ñ±�
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¹ oO{��¢m^oCi`hz{|o-hZx`pGm^o��OlnjWl�hzi;��r � oCp��\��o§�¥rziZ{�j¥{|h��ChzikjW{|p~xk�O{Gr�m^l�jW{|p~l��`x^{|l�hzi;��hZp��`lnj,��x^{~x`p~o
oqrzp|iklti`��jJ{|�krT{f�OhZx`y�m��do�xkj|oqm�l�i�oC£^�uo��º{|o�msx^{|l�y�l«{�}��CrTyn�Oxky�rT{|l�hzikjq�J�Go � i`h���j7�`lnjPoqrzp|i`l�i`��j7�`l�jW{|hZp|}
à��� rzikm����krTp�rz�O{|oqp|lnj�{~l��qjÀì � ��rTikm��¤rTi�{�jÀ{|h��ChzikjW{|p~xk�º{JrJ��hzl�iZ{Jm^l�jW{|p~l��`x^{|l�hzi���hZp¬�`lnj¨��x^{~x`p~ofoqrzp|iklti`��j
í§î��� �
	 æ Þèç�ß�í ��� ê ã îê�å �
	 æ �¬�OhZikm^lt{|l�hzikrzy7hziµß�í��� ç�à��� ã �§³wxk�`�uh�jWoL{|�ur�{-�`o�p|oq�ZrTp�m`jG�`lt��j|oCyt�¥rZj
�OhZikm^lt{|l�hzikrzyty�}GoC£`���krTi`�Zoqrz�`ytoJ�,lt{|�-{~�`oBj|rz�s�`ytofltikm`ltvwlnm^xkrTynjq�ql�i�{|�krT{­�`lnj¨oqrzp|iklti`��j¨rTp~oPp|o�rTy�lt¦�r�{~lthZikj
��p~hz�ô{~�`o¡j|rz�sosm`l�jW{|p~lt�kx^{|l�hzi±�OhZikm^lt{|l�hzikrzyPhzi´���krTp�rz�O{|oqp|lnj�{~l��qjCÞ�í=î��� ú î »�û�üÕì � ýW÷Z¼O�¡·¤�`oCi´hzxkp
m^o��OlnjWl�hzi=��r � oCp
���OhZx`y�m§�kr�vzo\�uoqoCiL�krTp|{Jhz�^{|�`o,j~rT�s�`y�oz�Trzikm-�¥o¥j|�krTy�ywrTynjWh$p|oC��oCpJ{|h$�`lt��rzjJÛ��¢Â
»��,lt{|�	{|�`oLltikm`oC�doCikm^oqik�OoLrzj~jWx`�s�^{~lthZi�oO£w{|oqikm^o�m;{|h�ß�í=îâ ã ä 	 æâ�å�æ ¼O��� ltvZoCi�÷`�u{|�`o�m^lnj�{~p|l��`x^{~lthZi�hT�
�`lnj¤��x^{~x`p|o-o�rTp~i`l�i`�Zj¥�krZj,m^oCikj|lt{�}¢ú î�� � »Wû�ü�à��� ý|ì � ýW÷Z¼O�`�,�`oqp|o

ú î�� � »�� ü���ý|ì­ýW÷�¼fçØú î »��Jý���üÕì�ýW÷Z¼��Tú � »��süÕì�ýW÷Z¼��
·¤�`lnj¡m^lnj�{~p|l��`x^{~lthZi¶lnj�i`hz{�lt�s�soqm^lnr�{~oCy�}½xkj|oO��xky,��hzp¡m^o��OlnjWl�hzi¾��r � l�i`�k�¥�`h��¥oCvzoqpq�f�uo��CrTxujWo;÷´l�j
x`i � i`h��,i­�

Í$x`p�m^o��OlnjWl�hzi���r � oCp�»�hzp �`lnj$rz�zoqiZ{��k{~�`oLªkikrTiu�OlnrTy­�ky�rzi`i`oCpº¼��qrTi�m`oqrTyJ�,lt{|�	{~�`o�x`i � i`h��,i
÷s�w}¡lti�{~p|h^m^xk�Cltik�sr��`p~l�hzp�m^lnj�{~p|l��`x^{~lthZi;�,l«{~�;m`oCikj|l«{�} ��»�÷�¼º�f·¤�`o-m`rT{~rs�OhZikj|l�jW{,hT�

! ç�»Õßqà áâ ýWì â ã äâ�å�æ ýWà �ä 	 æ ýWì ä 	 æ ¼"�
·¤�`oqp|o�lnj�r��uh�j�{~oCp~lthZp¤m`l�jW{|p~lt�kx^{|l�hzi;�,lt{|��m^oCiujWlt{�}

��»¸÷$ü ! ¼$# ä%
â�å�æ
ú á »�à áâ ü�ì â ýW÷Z¼|ú � »�à �ä 	 æ üÕì ä 	 æ ýW÷Z¼���»¸÷Z¼"�

·¤�`lnj��Crzi¢�do-xkj|oqm�{|h¡�qrTyn�Ox`ynr�{~o${~�`o���hzy�y�h��,lti`���`p~oqm^ln�º{~ltvZo-m^oCikj|lt{�}dÞ

ú7»¸à �
	 æ ý&�&���OýWà î üÕà �� ýWì � ý ! ¼Bç('�ú î�� � »�à �
	 æ ý��&�&�CýWà î üÕà �� ý|ì � ýW÷�¼)��»¸÷$ü ! ¼��Z÷*� »�Â�¼
Â�Ê



�@oLj|�krTy�y�oqv�rTy�xkr�{~o-{|�`lnj$�`p|o�m^ln�º{|l�vzoLm^l�jW{|p~l��`x^{|l�hzi�i�xk��oqp|ln�Crzyty�}¢��hzpG�urTp|{|ln�Ox`ynrTp$�`l�jW{|hZp|l�oqjGà��� rzikm
���krzp~rZ�º{|oqp|lnjW{|ln�Cj\ì � �
UPV,+ -/.GÓ(0 _,aGÓ21

Í$x`pJ���`hzln�OofhT�`�sh^m^oCy�l�j�ynrTp~�zoCy�}G�urzj|oqm-hZi�{|�`o\�`p|oqvwlthZxkj¬y�l«{~oCp�r�{~x`p|ofhzi=y�hzi`�Zl«{~xkm^l�ikrTy�oqrzp|iklti`��j
m`rT{~r`�Jl�ik�Oy�xkm^l�i`���$rTxkj|o	»�Â�Ã�ËzËz¼º� ¹ l�ytynrTp�m´rTikm@�Èl�yty�lnj¢»WÂqÃ�ËTÄZ¼O�7g\�krz�§�doCp~y�rzltiÈ»�Â�Ã�ËTÄZ¼º�43	r�g\xkp~m^}
»�Â�ÃzÄ65z¼º� � �dh���m�rTikm�g¥rzp~m�»�Â�ÃzÄzÃ�¼º�^g¥rTp�m¢»WÂqÃzÃzÉ�¼O�73�h98�{|{\rTium:� hz{W{�j|���krzy � »�Â�ÃzÃZÊZ¼º�zrzikm;� oC�¥o � o
rTium=<�o�rTi`o=»WÂqÃZÃ�ËT¼O�7Í$x`pP�sh^m^oqyk�krZjPhzi`o¥��o�r�{|xkp|oZ�z�`h��¥oCvZoCp���{|�krT{frT�`�doqrzp~j7ikhT{B{~h-�kr�vzo¤�doCoCi�oC£w©
rT�sl�i`oqm��doO��hZp|o7>zlt{frTy�yth���j���hzpP�koO{|oqp|hZ�zoqi`oClt{�}=rz�Cp|h�j|j�ltium^ltvwlnm^xkrzy�jPl�i�{|�`o,v�rzp|lnrTik�Co\hz�u{~�`o,oqrzp|iklti`��j
l�i`i`h�v�r�{~lthZikjC�

í âtê ç@? ê »¸ì â ý�A�¼B�DC â«ê �DE â ��F â«ê »�GPç�Âzý��&���Oý|ñ�¼ »IH�¼
C â«ê ç@JKC â � êML¬æ ��N âtê »�GfçO5^ý&���&�Oý~ñ�¼ºý

�,�`oqp|o
C â¯æ �QP »¸ÅkýSRKTU ¼ºýVN â«êXWZY W[Y \9Y� P »¸ÅkýSRKT] ¼Oý^E â ü�C ânæ �_P »�`aC ânæ ý�RKTb ¼c â �ed »�fg�h5`ý�ij�95z¼ºýVF â«ê ü c âkW[Y WZY \9Y� P »¸Åký c L¨æâ ¼��

» d »�l�ý~ÿ�¼-m^oqi`hT{~oqj-r��Zrz����r;m^lnj�{~p|l��`x^{~lthZi´�,l«{~�@�so�rTimlh�zÿ¡rzikm@v�rzp|lnrTiu�Oo=lh�zÿ T �ð¼¾°`x`p|{|�`oqp|�shZp|oZ�
»,C â¯æ ý�E â ¼º��ßnN âtê ã îê�å T ��rzikm�» c â ýCßoF âtê ã îê�å�æ ¼¨rTp~oP�§x`{|xkrzyty�}Gl�ikm^oq�uoqikm^oCi�{¤»�x`ikm`oCp�õ ö ¼º��·¤�ko$? ê »�û�ýCûð¼¨rTp~o
�zl�vzoqi¡��x`iu�º{|l�hziujC�`rzikm�{~�`o��krTp�rT�soO{~oCp¥vzo��º{|hZp\lnj¤÷¡ç�»�ABý�JJýS`Gý�R U ýSR ] ýSR b ý�f@ý�ik¼O�B·¤�`o�ltikm`ltvwlnm^xkrTy
lnj,rzj~jWx`�so�m¡{~h��uoq�zl�i��¥hzp � ltik�Ll�i¢�doCp~l�hwmpGBç�ÂZ�
q�rts"rvuxwhr*y"z{y"|M}&r~|����o�9}�y���y"|Iz)�:�h|Mwh� �@�@o�j|�krTy�y¥�`p|l�o��u}´�Chzikj|lnm^oCp§{|�`o;�OhZikjWo���x`oCik�Coqj§hT�GrTi¶rTyt©
{|oqp|iur�{|l�vzo��`p|l�hzpLm^l�jW{|p~l��`x^{|l�hzi­�Plti±�,�`ln���±{~�`o	ßnE â ã äâ�å�æ rzp|o�{~p|o�r�{~oqm±rzj§�krTp�rT�soC{|oCp�j¡»¸�krTp|{§hT�,÷Z¼

Â��



rTium@rZj|j|l��zi`o�m�r;x`i`lt��hzp~��»¸lt�s�`p~hz�doCpº¼$�`p~lthZpq�¡·¤�`lnj=�qrTi@�uo�r�vZoCp~}	�uhwhZp=���`hzln�OoZ�­rTikm@�¥o�jW�krzyty
xkj|o�r¢jWl��s�`y�oL�sh^m^oCy7{~h���r � o={~�`l�j��dhzl�i�{q�-�@oLhZ�kj|oCp~vzo=��Þðç�ßo� â ã�äâ�å�æ � õ7ö=��hZp j|hz�soL÷��µøL�� â ç »¸í â¯æ ý��&�&�qý|í â á ¼¤rTium¢õ ö j|�uo��Oltªkoqj¥{~�kr�{

í â«ê ç�JÀí â � êML¬æ ��E â ��N â«êN â«ê üWí æ�W[Y W[Y \hY� P »ÑÅ`ýSR T ¼ »��7ç�Âzý��&�&�Cý|Ût>*GBç�5`ý&���&�Cý|Ý$¼ºý
�,�`oqp|o-í æ ç ß�í â¯æ ã äâtåJæ �B·¤�`o-�OhZikm^lt{|l�hzikrzy¬m^oCiujWlt{�}�hz�¥»¸í â T ý��&���Oý|í â á ¼¥�zl�vzoqi�í â¯æ çïà â¯æ lnj

ú7»¸à â T ý&���&�Cý|à â á üÕà â¯æ ý|÷Z¼�#�R LB� á L¬æ�� oC£w�B��� Â59R T á�
ê�å T »�à âtê ��JÀà â � êML¨æ ��E â ¼ T�� �

·¤�`o=�Chzikm^lt{|l�hziurTy¬m^oqikjWlt{�}¡hz�����ZltvZoCi²ß�í ânæ çØà â¯æ ã äâ�å�æ lnj
ú7» ! ü�à æ ý|÷Z¼;#�R Lv� oC£^� ��� Â59R T »�¡��m¢p£u¼�¤Ï»�¡��m¢p£u¼ � ý

�,�`oqp|ok¥	çØÛµ»¸Ý��¾Â�¼¤rzikm
à ê ç§¦¨© à æÕê���

à ä ê

ª&«¬ ý­¡²ç®¦¨© à T���
à á

ª&«¬ ý^¢�ç§¦¨© à æ ¯ ä��� ���
à á L¨æ°¯ ä

ª&«¬ ýV£�ç ¦¨¨© J± æ���± ä
ª&««¬ �

¹ oC{�ú æ »�à æ üÕ÷Z¼�m^oqi`hT{~o�{~�`o�õJö�m^oqikj|l«{�}´��hZp�í æ �½ë®��{|�`o;�`p~l�hzpsm^oCikj|lt{�}´��hzp�÷²lnj���»�÷�¼º�B{~�`oCi¶{|�ko
�dhZjW{|oCp~l�hzp,m^oCiujWlt{�}�lnj

��»¸÷Gü ! ¼=#eR Lv� oO£^�2�Z� Â5hR T »�¡���¢²£d¼ ¤ »�¡��m¢p£u¼ � ú æ »�à æ üÕ÷Z¼���»¸÷Z¼"�
¹ oO{B÷§ç�»¸÷ æ ýW÷ T ¼º�Z�,�`oCp~o¤÷ æ ç »,£­ýSR¬¼O�B³wx`�`�dhZj|o¤{|�krT{¥ø�ç�ø æ4³ ø T ��ú æ »�à æ üÕ÷Z¼Bç�ú æ »¸à æ ü�÷ T ¼º�

rTium;��»¸÷ æ ýW÷ T ¼�ç´� æ »¸÷ æ ¼)� T »¸÷ T ¼º�-ëÕi�{|�`lnj-�CrZjWoZ�¨í æ l�j x`iklti^��hZp|��rT{|l�vzoL��hzp ÷ æ �-ë®�B� æ »,£­ýSR¬¼�#µR L¬æ �
{|�koCi�{|�`o-�dhZjW{|oqp|l�hzp,m^oqikj|l«{�}���hzp,÷ æ l�j

� æ »�÷ æ ü ! ¼=#eR Lv��L¬æ oO£^�2�Z� Â5hR T »�¡g��¢²£d¼�¤®»�¡g��¢²£d¼ � �
Â�Ë



·¤�`lnj;l�j�lnm^oCi�{~l��qrTy�{|h¶{|�ko@�dhZjW{|oqp|l�hzp�m^oqikj|l«{�}ï{~�kr�{	rTp~lnjWo�j�l�i×{~�`o±�Oynrzj~jWln�Crzy�p|oq�zp~oqj~jWl�hziÈ�sh^m^oCy
»¸í�ü�¢ �DP »�¢²£­ýSR T ¯ ¼W¼¤�,lt{|��rsm^lt¿dxkj|o-�`p~lthZpqÞ£Lü�RÀý ! �QP »�¶£�ý�R T »�¢²¢¢¼ L¨æ ¼ºý ¶£�ç »�¢²¤{¢¢¼ L¬æ ¢²¤Z¡

R L Tfü ! ��· TZ»�¥¸�´Û¹�¾Â�¼��Tÿ�T�ý ÿ�TGç »�¡��t¢ ¶£d¼ ¤ »�¡���¢ ¶£À¼��
·¤�`o=jW{~rzikm`rzp~m�p|o�jWlnm^xkrzy¨p|oq�zp~oqj~jWl�hzi�rzp|�Zx`�soCi�{�jW�kh���jf{~�kr�{

J�ü�RÀý ! �_P » ¶JJý�R T N L¬æ ¼ºý
�,�`oqp|o ¶J	lnj¤{|�`o-�,lt{|�klti;oqjW{|l���r�{~hzp�rTiumpN l�j¥{~�`o-�,lt{|�`l�i	jWxk�ùhT�PjS��xkrzp|o�j\��hzp,à â � êML¨æ Þ

N(ç ä�
âtå�æ

á�
ê�å T »�à â � êML¬æ �(ºà â � L¬æ ¼ T ý»ºà â � L¨æ ç Â

Ý¼�¾Â á�
ê�å T à â � êML¨æ ý

¶J;çON L¬æ ä� â�å�æ á� ê�å T »�à â � êML¨æ �(ºà â � L¨æ ¼O»�à â«ê �(ºà â ¼Oý½ºà â ç Â
Ý@�¾Â á�

ê�å T à â«ê �
³wxk�`�uh�jWo¡{|�krT{§Ý�çùÌk��·¤�`oqi´{|�`o¢�,l«{~�`l�i±oqjW{|l��srT{|hZp=l�j§hz�^{�rTl�i`oqm@��p~hz� r;ªkp�j�{|©®m`l«¿ÀoCp~oCik�Co

p~oC�zp~oqj~j|lthZi¬Þ
¶J;ç ä�

â�å�æ
»�à â T �@à â¯æ ¼C»�à â[¾ �@à â T ¼�¿ ä�

â�å�æ
»�à â T �@à â¯æ ¼�T9�

³wl�ik�Oo
í â[¾ �@í â T ç@JP»¸í â T �@í â¯æ ¼2��N âZ¾ ��N â T ý

{|�ko=j|rz���kytl�i`��m^lnj�{~p|l��`x^{~lthZi�hz� ¶J��ZltvZoqj
�`y�lt� ä
À�Á ¶J�ç�J��mR T ��� �`y�lt� Â

Û ä�
â�å�æ
»¸í â T �´í â¯æ ¼ T&� �

³wh�{|�ko�Â¥r�}Zoqj¥oqjW{|l���r�{~hzp,hT�BJ�x`ikm`oCp�rsjW}w�s�soO{~p|ln��yth�j|j\��x`iu�º{|l�hzi;lnj,l�ik�OhZikjWlnjW{|oCi�{�rzj,ÛeÃ®ÄØ�
ÂqÄ



ë®�Bí ânæ ç×Å���hZpGrTy�y ���`{~�`oCi�lt{�lnjGrT�k�`p|hZ�`p~l�rT{|o${|h¡p~oC��rTp�m�í æ rzj,xki`lti`��hzp~�srT{|l�vzo���hZp§»,£­ýSR¬¼O�drZj
{|�kl�j rTikrzyt}^j|l�j$m^hwoqjq��Â¥x^{ i`hT{~o={|�ur�{$�kytl�� æ

ä�Å äâtå�æ »¸í â T �±í ânæ ¼ T ç�ytl�� æ
ä¼Å äâtå�æ E Tâ �¼R T l�i�{~�`l�j

�CrZjWo7>z{~�`o ltik�Chzikj|lnj�{~oCik�C}Lhz� ¶J�v�rTikl�j|�`oqj¥rzj æä@Å äâ�å�æ E Tâ Ã®ÄØ���,�kl����¡lnj\oO£`rz�O{|y�}L�,�krT{\lnjfl��s�`y�lto�m
�w}�{|�ko�l��s�`p~hz�doCp��¬x`i`lt��hzp~�ô�`p~lthZp hZi½ßnE â ã äâ�å�æ ��·¤�`o�»�ªki`lt{|oO©Õj~rT�s�`y�o�¼$hz�^{~lt��rzytlt{�}	hT�f{|�`o;Â¤r�}zo�j
oqjW{|l���r�{~hzp l�j$i`hT{ �uoqltik���Chzi�{|p�rzm^ln�º{~oqm6Æï{|�ko§p~l�j � �`p|hZ�uoqpW{~lto�j§»¸lti²p|oq�uo�r�{|o�m	j~rT�s�`y�oqj�¼�rTp~o=ªui`oLlt�
�¥osr�vZoCp�rT�Zo-{|�`o�p~lnj � ��x`iu�º{|l�hzi´h�vZoCp§ø�xkj|ltik�¢{~�`o��`p~lthZpq�¨�,�kl����@�,lty�yP��h^�Oxuj�hzi²{|�`o��krzpW{�hT�¥{|�ko
�krzp~rz��oC{|oqp¤j|�krZ�Oo��,�`oCp~o æ

ä@Å äâtåJæ E Tâ l�j,vZoCp~}�y�rzp|�Zoz�
Í$i`oGp|o�jW�dhzikj|o,lnjP{|�ur�{B{~�`l�j\lnjBi`hz{\r�p|oqytoqv�rTi�{f�krzpW{Bhz�d{~�`oG�urTp�rT�soO{~oCpfj|�krz�Coz��rTikms�¥o�jW�khzx`ynm

�OhZikj|l�m^oqp7�`p|l�hzpBm`l�jW{|p~lt�kx^{|l�hzikjJ{~�kr�{fm`h ikhT{Bm^hz�Z��r�{|ln�Crzyty�}=rzj~j|x`�so\{~�kr�{ æ
ä@Å äâ�å�æ E Tâ lnj7vzoqp|}-ynrTp~�zoZ�

·¤�`o,x`ikl«��hZp|���`p|l�hzpJ��hZp,ß�E â ã äâtå�æ lnjPl�i��¸rz�º{BvZoCp~}=l�i^��hzp~��r�{|l�vzo¤�,�`oqi�Û lnj7ynrTp~�zoz�ZrTikm�r�ythz{BhT�¨m`r�{�r
»�ynrTp~�zo-Ý ¼¤��r�}¢�do§p~o���x`l�p|o�m¢{|h¢m`hz�sltiur�{|o§l«{�� � i�rzy«{~oCp~ikr�{~ltvZo-�`p~lthZpG�OhZx`y�m	�kr�vzo=r��kltoqp~rzp~���`ln�Crzy
»�ikoqjW{|oqmu¼\��hzp~���`j|xk���;rzj
E â ü�ÇPýSR b W[Y W[Y \hY�^P »�ÇPýSR Tb ¼¥�,lt{|�;r���x`l«{~o-m^l«¿Àxkj|o-�`p~lthZp¤m`l�jW{|p~lt�kx^{|l�hzi���hzp
ÇP�R b �L·¤�`osx`ikl«��hZp|�ô�`p~l�hzp$��hzpÈEÈ�OhZp|p~oqj|�uhZikm`jG{|h;jWoC{W{~lti`��R b ç_Ä�>��uoC{W{~oCp�{|h��`x^{=r¢�`p~lthZp hZi/R b
rTium´ytoC{§{|�ko�m`r�{�r��`oqyt�±{~h�m^oC{|oCp~�sltiko¡l«{�j§v�rzytx`oZ�	·¤�`lnj=lnj-{|�ko¢rT�k�`p|h�rz���²{|�krT{L�¥o�{~r � o�l�i±{|�ko
oC�s�`l�p~l��qrTy¨�¥hzp � �

UPV�É Ê¾Ó�Ù�b�1Õ[`Ù
Í$x`pLj|rz���kyto¡lnj§m`p~r��,i@��p~hz� {~�`o²ËPrzi`oCy¥³�{|xkm`}²hz�¤ëÕiu�Ohz�so�Æ$}wikrT�sln�Cj¡»,Ë\³wë�Æ�¼º�J�@o¡�\hZp �

�,lt{|�;r§j~rT�s�`y�o$hz�­��rTy�oqj¥�,�`h��\oqp|o$�`oqrZm`j¥hT�­�`hZxkj|oC�`hZy�m¡rT{¤rz�zo�ja5TÉ={|�kp|hZx`�z��ÌzÌ`�7·¤�`o�oqrzp|iklti`��j
�soqrZjWx`p~of�doC�Zltiuj­l�i={~�`o¥�qrTy�oCikmkrTp­}Zoqrzp­�`p~lthZp­{~h�{~�`o\l�i�{|oqp|vwl�oC�±�,�`oqi={|�ko\l�ikm^l�vwl�m^xurTyw�¥rZjB5ZÊ,}zo�rTp�j
hzynm¨�L�²o¡rZj|j|x`�so§{~�kr�{�Ì~jWoqp|l�hzxkj�Í¡ynrT�dhzp$��hzp��Oo�rT{W{~rZ���`�soCi�{��uoq�zl�ikj�lti²{|�ur�{-}zo�rTps»�G ç�Â�¼O��·¤�ko
j|oCy�oq�º{~lthZi¢�Cp|lt{|oqp|lnrLrzp|oG{|�krT{¤{|�`o-j~rT�s�`y�o$l�ikm^l�vwl�m^xurTynj¤�uo�l�i�{~�`o�y�rz�uhZpf��hZp~�Coz�wi`hT{,l�i�j~���`hwhzyÏ�w�,l«{~�

ÂqÃ



�dhZj|l«{~ltvZo,oqrTp~i`l�i`�ZjJ��hZp7{|�`oGÝÈç�ÂqÅ-�OhZikj|oq�Ox`{|l�vzo¤}zo�rTp�j��doC�Zltiki`ltik�=�,l«{~�:GPç�Âz�JëÕi�rzm`m^lt{|l�hzi­�T{|�koCp~o
j|�`hzx`ynm;�do=i`h¡�slnj|j|ltik�¡v�rTy�x`oqj���hzp�p�rz�Co-hzp�o�m^xk�CrT{|l�hzi¬�,·¤�`lnj$�zl�vzoqj,Û ç Ä`Â�Ìsltikm`ltvwlnm^xkrTynjq�ÏÎGhT{~o
{|�ur�{ G=çôÂ��sr�}²p|oC��oCp-{~h	r	m^lt¿doqp|oqi�{§�CrTy�oCium`rTp=}Zoqrzp¡»��doO{��¥oCoCiÈÂ�Ã9�wË�rzikmïÂqÃZÃ`Â�¼���hZp§m^lt¿doqp|oqi�{
l�ikm^l�v�lnm^xkrzy�jq���²o±j|�krTy�y�rTynjWh¶�\hZp � �,l«{~� r¶jWxk�kjWoC{�hz�={|�kl�j;j~rT�s�`y�o²�OhZikj|l�jW{|l�i`�½hz�LÛ ç)Ê^Â��
�,�`lt{|o�j$�,�kh¢�¥oCp~oLikhT{��krTp|{ hz�B{|�ko�³^x`p|vZoC};hT�aÐf�OhZi`hz�sln��Í$�`�dhzp|{|xki`l«{�}µ»Ï³�Ð¥Í�¼$j~rT�s�`y�oz�¨�,�`ln���
h�vzoqp~j~rT�s�`y�oqmï�dhwhzp��`hzxujWoq�`hzynm`jq�ù·¤�`l�j��Zp|hZx`�Øl�iØ{|xkp|i l�j��`p~h � oCi×m`h��,iØlti�{~h½{~�`p|oqo@m`l�j¸��hzl�i�{
j|x`�`�zp~hzxk�kjC�¨�Chzikj|l�jW{|l�i`��hT�fl�ikm^l�vwl�m`xkrTynj �,l«{~�@ÃT©~ÂZÂ§}zo�rTp�jGhz�\j~���`hwhzy�lti`�@»��`l��z�´j~���`hwhzy7m^p|hZ�uhZx^{~j�¼º�
�`l��z�;j|���kh�hZy¨�zp�rzm^xur�{|o�jC�^rzikm¢�Chzy�ytoq�zo��zp�rzm`xkr�{~oqjq�

í â«ê lnj§{|�`o¢ythZ�ZrTp~lt{|�`� hT�Grzi`iwxkrTy\y�rz�uhZp§oqrzp|iklti`��j���hzp�l�ikm^l�v�lnm^xkrzy�� l�iµ�`lnj GMÑ�Ò�}zoqrzp§l�i±{|�ko
j~rT�s�`y�oz�f·¤�`o-o�rTp~i`l�i`�Zj,rzp|o�l�i±ÂqÃzÃkÂ m`hzy�y�rzp~jq�^�krzj|oqm¢hzi�{~�`o=x`p~�krTi;�OhZikj|x`�soCp��`p~ln�Oo�ltium^oO£¨�\·¤�ko
���krzp~rZ�º{|oqp|lnjW{|ln�Cj$ì â �Chzikj|l�jW{-hT�¤r��ChzikjW{~rzi�{q�­rzi²l�ikm^ln�CrT{|hzp-v�rzp|lnrT�`y�o���hzp�p�rz�Oo�»WÂ�lt�¤�,�`l«{~oz�JÅ¢hz{|�^©
oCp~�,lnjWo�¼Grzikm�ªkvZoLl�ikm^ln�CrT{|hZp v�rzp|lnrT�`y�oqj$�krZjWo�m	hzi@�`l��z�`o�j�{��zp�rzm`oL�OhZ�s�`ytoC{|o�m¨Þ ÃT©~ÂZÂz�À�`l��z�@j|���`hwhZy
�zp�rzm`xkr�{~oz�^�`l��z�	j~���`hwhzy¨�`y�xkj$jWhZ��o-ikhzikrZ�Crzm`oC�sl��${~p~rzlti`l�i`��hZp�jWhZ��o=�Chzy�ytoq�zo¡»¸i`h¡m^oC�Zp|oqo�¼O�`�krz���`©
oCy�hzp�Î jGm^oq�zp~oCoz�drzm^v�rzik�Oo�m�hzp$�`p|hz��oqj~jWl�hziurTy­m^oq�zp~oCoZ��ëÕi�hZp~m^oqp,{|h���h^�Oxkj$hzi�{~�`oLj|oCp~lnrTy��Chzp~p|oqy�rT{|l�hzi
jW{|p~xk�º{~x`p|o�hT� oqrzp|i`l�i`��j§p~oqj|l�m`xkrTynjC�f�\o;jWl��s�`y�}½jWoC{X? ê »¸ì â ý�A�¼�o��ZxurTy¥{|h@ì ¤â A ê �¥rTikm½oqjW{|l��srT{|o�{|�koA ê Î jGxujWl�i`�¢j|oC�urTp�r�{|o§yto�rzjW{W©ÕjS��xkrzp|o�j¤p|oq�zp~oqj~jWl�hzikj,��hzpGo�rz���	}ZoqrzpÓG,hT�BoC£w�doCp~l�oCik�Coz�G�@oL{|�`oqi�{|p~oqrT{A ¤ ç »�A ¤æ ý&���&�OýSA ¤á ¼�rZj � i`h��,i¾rTikm½o���xkrzy\{~h�{~�`oqj|o;oqjW{|l���r�{|o�jC�\rTikm½�\hZp � �,lt{|�¶{|�`o;p~oqj|l�m^xurTynj
í â«ê ��? ê »¸ì â ý�A�¼O�B°`hZp¤{|�`o-p~oqjW{,hT�J{|�`o-�krz�uoqpq�^�¥o-jW�urTy�y¬jWl��s�`yt}¢ytoC{Gí âtê m^oCi`hz{|o {|�koqj|o-p|o�jWlnm^xkrzy�jq�

·¤�`o@�`p~lthZp�m`l�jW{|p~lt�kx^{|l�hzi×��hzp�{|�`o@�krzp~rz��oC{|oqp~j�hT�={~�`o´p|o�jWlnm^xkrzy$�`p~h^�Oo�j|j¢l�j;���`h�jWoqiÈ{|h¾�do
p~oCynr�{|l�vzoqyt}²x`i`l�i^��hzp~��r�{~ltvZoz�	·¤�`o¡�kp|l�hzp�j-��hZpÈJJ�
`$�BrTikm´y�hz�ÔR ] rTp~o	»�l����kp|hZ�uoqp�¼=x`i`lt��hzp~���	·¤�ko
�`p~lthZp���hzpÈf�lnj�x`i`lt��hzp~�éhZi±r�m`l�j~�Op~oO{~o��Zp|lnm²oO£w{|oqikm^l�i`�;��p|hZ�N��Â�{|h�5zÊ¢�,lt{|�±jW{|oC�uj-hT�¤jWl�¦Co�� Å`ÂZ�5TÅ



·¤�`o$�`p|l�hzp�j7��hZp�R L TU ��R L Tb �wrzikm:i�rzp|o · T »WÂ�¼S��� ÅkÂz�¥»Ñ³wh§{|�`o$�`p|l�hzp$� Å65zÊ�rzikm�� Ã�ËTÊ��ZxurTi�{|l�yto�jP��hZp�R U �
��hzp,oC£`rT�s�`y�oz�`rTp~os� ÅzÉ�rTikm�Ì`�Õ5TÅk� ¼ � y�y¨{|�koqj|o=�Ohz�s�dhzi`oqi�{~j¤hT�J÷�rTp~o l�ikm^oq�uoqikm^oqiZ{�l�i�{|�`o-�kp|l�hzp��

�@o¢j|�krTy�yfxujWo¡�dhZjW{|oqp|l�hzp§��o�m^lnrTikj�rzj-�dhzl�i�{Lo�j�{~lt��r�{~oqjq�	·¤�`oqj|o�rzp|o¡p~oC�dhzp|{|o�m@��hzp§{|�`o���xkyty
j~rT�s�`y�o	»¸Û ç�ÄkÂqÌZ¼$l�iµ·�rz�`y�o�Âz��Âz��rzythZi`�;�,l«{~�´{|�`o�� Å65zÊ�rTikm¾� Ã�ËzÊ¸�ZxurTi�{|l�yto�j�hT�¤{|�ko¡�uh�j�{~oCp~lthZp
m^lnj�{~p|l��`x^{~lthZikjq��·¤�`o§o�j�{~lt��r�{~o-��hzpG{|�`o�rTx^{~hzp~oC�Zp|o�j|j|ltvZo$�urTp�rT�soO{~oCp
J@l�jL� ÃZÄ`�,·¤�`lnjGlnjGj|x�8¡�Ol�oCi�{~yt}
�Oy�hZj|oL{|h�hzi`o�{|h���r � oLlt{=m^l�8¡�Cx`y«{-{~h�m^l�jW{|l�i`�Zx`l�j|���doO{��¥oCoqi�{~�`o�{|l��soO©®ltiwv�rTp~l�rzi�{��Chz�s�uhZi`oCi�{ÈE â
rTium±{|�ko¢l�i`lt{|lnrTy,�OhZikm^lt{|l�hzi¼C â¯æ ��hZp�{|�`o;rTx^{~hzp~oC�Zp|o�j|j|ltvZo��`p~hw�Coqj~j�ßoC âtê ã áê�å�æ �µ·¤�`lnjLikoCoqm½i`hT{s�do
r¢�`p|hZ�`y�oC�;�À�`h��\oqvzoqpq�ÀjWl�ik�Co§hzxkp$��rTl�i�l�i�{|oqp|o�j�{�l�j l�i	{~�`oL�kp|o�m^l��O{|l�vzosm^lnj�{~p|l��`x^{~lthZi¬�-ë®�\m^lt¿doqp|oqi�{
�OhZ�§�`l�ikrT{|l�hzikjPhz� R b rzikm�R U yto�rzm�{~h§jWl��sltynrTpf�`p|o�m^ln�º{|l�vzo�m`l�jW{|p~lt�kx^{|l�hzikjB��hzpP��x`{|x`p~o�oqrzp|iklti`��jC�z{|�`oqi
�¥o�m`h�i`hT{,i`oqoqm¢{|h�m^lnj�{~ltik�zx`lnjW�;�doO{��¥oCoqi¢{~�`oC�;�

�@o¢rzp|o¡�urTp|{|ln�Ox`ynrTp~yt}@l�iZ{~oCp~oqjW{|o�m´lti±{~�`o��uh�j�{~oCp~lthZp§m^lnj�{~p|l��`x^{~lthZiµhT�§»�f²ýSik¼§rzikm±lt{~jLlt�s�`y�l«©
�CrT{|l�hzikj���hZp�{|�ko��`p|o�m^ln�º{|l�vzo	m`l�jW{|p~lt�kx^{|l�hzi¬�×ë®{¡�sr�}½�uo	o�rzj|ltoqps{|h@{|�klti � rT�dhzx`{¡�srz�zi`lt{|xum^oqj�lt�
�¥oL�¥hzp � �,l«{~�mRjÖ â Þèç Ân�7× c â �¬{|�`o��OhZikm^lt{|l�hzikrzyPj�{�rTikm`rzp~m²m^oCvwlnr�{~lthZi�hT�\{|�`o�{~p~rzikjWlt{|hZp|}�j|�`h^� � jF âtê � � v�rTy�x`oL��hzps»�f@ý�ik¼Glt�s�`y�l�oqj�r d »�fg�h5`ý�ij�95z¼$m^l�jW{|p~l��`x^{|l�hzi	��hzp c �¨�,�`ln���	l�i	{~x`p|i²lt�s�`y�l�oqj r
m^lnj�{~p|l��`x^{~lthZi���hzp�R~Öd� ¹ oO{²ºR~Ö;m^oCikhT{|o§{|�`o��soqm^lnrTi�hT�7{|�`lnj�m^lnj�{~p|l��`x^{~lthZi >¨jWhtºRjÖ�l�j r���x`iu�º{|l�hzi�hT�
»�f@ý�ik¼O��·¤�ko��dhZjW{|oqp|l�hzp�m^lnj�{~p|l��`x^{~lthZi���hZp�»�f@ý�ik¼ l����kytl�oqj�r��uh�j�{~oCp~lthZp m`l�jW{|p~lt�kx^{|l�hzi²��hzp²ºR Ö �­rzikm
·JrT�`y�o�Âz��Â-p|oq�uhZpW{�j¤{|�ko=�soqm^lnrTi¬��� Å65zÊ`�krTikm@� Ã�ËzÊ:�ZxurTi�{|l�yto�j,hT�J{|�kl�jG�uh�j�{~oCp~lthZpGm^lnj�{~p|l��`x^{~lthZi¬�¥·¤�ko
oqjW{|l���r�{~o-hT�,�tÂZÂ�l�j$�Ohz�s�krzp~rz�`y�o l�i�jWl�¦Co�{~h�{|�ko��tÂ�ÅsoqjW{|l��srT{|o���hZp,{|�`oLj�{�rTikm`rzp~m;m^oqvwl�rT{|l�hzi¸R ] hT�
{|�ko-lti`ikh�v�rT{|l�hzikjÓN âtê l�i¢{~�`o=rTx`{|hzp~oC�Zp|o�j|j|l�vzoG�kp|h^�Oo�j|jq�

�@o��Crziïhz�^{�rTl�iïr±m`l�jW{|p~lt�kx^{|l�hziï��hZp c �,rzikm¾�`oCik�Co���hzp²R~Öu�,��}½{~r � l�i`�´{~�`o d »�fg�h5`ý�ij�h5Z¼
m^lnj�{~p|l��`x^{~lthZi¬�¤�,�`ln���ï�Chzikm`l«{~lthZikjshzi�»�f@ý�ik¼O��rTikm¾l�i�{|oC�Zp~rT{|l�i`�´�,l«{~�ïp|o�jW�doq�O{�{|h´{|�ko	�uh�j�{~oCp~lthZp5^Â



m^lnj�{~p|l��`x^{~lthZiï��hzp�»�f²ýSik¼º��·¤�`lnj��zl�vzo�j�{|�`o��`p|o�m^ln�º{|l�vzo	m`l�jW{|p~lt�kx^{|l�hziï��hZp c >$lÑ� oz���¤{|�ko	�uh�j�{~oCp~lthZp
m^lnj�{~p|l��`x^{~lthZi���hzp c ä 	 æ ���Chzp~p|o�jW�dhzium^ltik�\{~hGrTi-l�ikm^l�vwl�m`xkrTy��,�`h��¤rzj¨ikhT{­l�i-{|�kofj|rz�s�`ytoZ�
Ø$xkrzi�{|l�yto�j
hT�P{~�`o�p|o�jWx`yt{|l�i`��m^l�jW{|p~l��`x^{|l�hzi	��hzpkR Ö rTp~o=l�i²·JrT�`y�o�ÂZ� 5`�drzikm;{~�`oCp~oLlnj r¡�`y�hT{ hT�B{~�`o�m`oCikj|l«{�};l�i
°Jlt�Zx`p~o-Âz��Âz�7·¤�`oGm^lnj�{~p|l��`x^{~lthZi�l�jB�`lt�Z�`y�}�j � oq�\o�mLrzikm�m^lnjW�doCp�jWo�mK>Z{|�`o=� ÅZÊ`�`�ðÊTÅ`��rTikm;� ÃZÊk��xkrzi�{|l�yto�j
rTp~o,� ÅTÉk����ÂzÂz��rTikms� Ä`ÂZ�­·¤�`lnj­�Chzp~p|o�jW�dhzikmkjd{|h¤{|�kof�dhZjW{|oCp~l�hzp¬m^lnj�{~p|l��`x^{~lthZi-hT��f��doCl�i`�G�Chzik�CoCi�{|p�r�{~oqm
hzi¢{|�ko-lti�{|oqp|v�rzyB»�Â9��ÂzýqÂ9� ÌZ¼O�

·¤�`o-�dhZjW{|oqp|l�hzp,m^lnjW{|p~lt�`x`{|l�hzikj¤��hZp¤{|�`o-�urTp�rT�soO{~oCp�j\÷��qrTi�i`h��×�do=�OhZ�§�`l�i`oqm��,lt{|��rTi�oqrzp|i`©
l�i`�Zj­�`l�jW{|hZp|}$à��� {~h,��hzp~� r,�`p~oqm^ln�º{~ltvZofm^lnj�{~p|l��`x^{~lthZi¬�­�@of�¥hzx`ynm�y�l � oP{|hGm`oqj~�Op~lt�doP{|�koqj|of�`p~oqm^ln�º{~ltvZo
m^lnj�{~p|l��`x^{~lthZikjP��hZp\rzi¡lti�{~oCp~oqjW{|l�i`�-p~rzi`�zoGhT�¨oqrzp|i`l�i`��jP�`lnj�{~hzp~lto�jC�J�²o$�kr�vzo�j|oCy�oq�O{|o�m�oCl��z��{fl�ikm^l�vwl�mw©
xkrzy�j���p|hZ��{~�`o§j~rT�s�`y�o=�krzj|oqm;hZi;{|�`oqltp$�soqrTiuj§»&ºà â çÚÙ áê�åJæ à âtê ��Ý$¼O�`ynrzjW{Ghz�kj|oCp~v�r�{~lthZi´»¸à â á ¼O�drzikm
jW{~rTium`rTp�m§m^oqvwl�rT{|l�hzikj¤»¸jW{~m­»�à â ¼Bç�»MÙ áê�å�æ »¸à â«ê ��ºà â ¼ T �^»¸Ý���Â�¼W¼ æ�Û T ¼¬��hZpPp|o�jWlnm^xkrzywythZ�u»�o�rTp~i`l�i`�Zj�¼º�­·¤�ko
p~oqj|x`y«{�j�rTp~o§l�i²·JrT�`y�o¢ÂZ� Ì¢rTikm�lti@°Jlt�Zx`p|o�j§ÂZ� 5nÜdÂZ� Ê`� °Jl�p~jW{��Chzikj|lnm^oCp�j|rz�s�`yto�l�ikm^l�v�lnm^xkrzy�j���ç�ÌZÄ
rTiumt�Lç�ÌTÉ6�`��·¤�`oq}µrTp~o����`h�jWoqi´{|h��kp|h�vwlnm^o�r��Chzi�{|p�rzjW{§l�iµ{~�`o��soqrzikjq�P�,l«{~�¶j|lt�sl�y�rzp§v�rTy�x`oqj
��hzp¤{~�`o-ynrzjW{¤hZ�kj|oCp~v�rT{|l�hzi�rzikm¢{|�`o-jW{~rzikm`rTp�m�m^oCvwlnr�{|l�hzi­�7·¤�ko�j~rT�s�`y�o��soqrTiuj,rTp~o=�È� �9��rTium��ðÊ^ÂZ�
�,�`ln�����¸rTy�yki`o�rTp7{|�ko=�tÂ�rzikm�� ÃÈ��xkrzi�{|l�yto�jPhT�d{|�`o$j|rz���kyto�m^lnjW{|p~lt�`x`{|l�hzi�hT�Ïºà â �7·JrT�kyto-ÂZ� Ì�j|�`h���j7{|�ko��xkrTi�{~lty�oqjGhT�7{|�`oL�`p~oqm^ln�º{~ltvZo=m^l�jW{|p~l��`x^{|l�hziuj���hZpGí â � á 	2Ý rT{G�`hZp|l�¦ChZikj,Ý��×Âz�uÝ��¶Ê`�uÝD�×ÂqÅk�urzikm
Ý���5TÅk�P°�l��zxkp|o�Âz�Õ5L�`ythz{~j¥{~�`o-j|rz���kyto-m`rT{~rsrTikm�{|�kok��xkrzi�{|l�yto�j¤hT�­{~�`o-�`p~oqm^ln�º{~ltvZo m`l�jW{|p~lt�kx^{|l�hzikj
��hzpB{|�`o�y�hz�d»�o�rTp~i`ltik�Zj�¼¬p~oqj|l�m`xkrTynjC�J·¤�`oCp~o�rTp~o�rTynj|h �kythz{~jPhz�u{~�`o��`p~oqm^ln�º{~ltvZo�m^oCiujWlt{|l�oqjq�J·¤�ko�p|o�jWxky«{�j
l�ikm^ln�Cr�{~o�{~�kr�{¥{|�`o y�hw�qr�{~lthZikjBhz�¬{|�`o$�`p~oqm^ln�º{~ltvZo$m^lnj�{~p|l��`x^{~lthZikj¤rTp~o�vzoqp|}sj|oCikj|l«{~ltvZo�{~h={|�ko$l�ikm^l�vwl�mw©
xkrzyJj~rT�s�`y�o§�`lnjW{|hzp~l�oqjq�drzikm;{|�koLy�h^�Cr�{~lthZikj jW�`h����Chzikj|l�m`oCp�rT�`y�o=�doCp�jWlnj�{~oCik�CoLrZ�Op~hZj~j¤{|�`osm^lt¿doqp|oqi�{
�`hZp|l�¦ChZikjC�´·¤�`o��soqm^lnrTi¶hT��{~�`o;�`p|o�m^ln�º{|l�vzo�m^lnj�{~p|l��`x^{~lthZiµ��hzp=�LçÜÌZÄ	lnj��È�ðÊTÄ²r�{sÝ�� ÂZ�´·¤�ko595



�soqm^lnrTi²jW�`lt�¯{~j${~h��¥rzp~m`jG¦Coqp|h�rZj�{~�`o��`hzp~lt¦qhzi�l�ik�Op~oqrZjWo�j��`x`{ lnj$jW{|l�y�ya�È� É65¡r�{$Ý@�@5TÅ`� ¹ l � oq�,l�j|o
��hzp��Gç ÌzÉ7�k�`{|�koL�soqm`l�rzi�l�jL� É�5�r�{ Ý��×Âz�ÀjW�`lt�¯{~j${~h��¥rzp~m`j�¦CoCp~h¡rzjG{|�ko§�`hZp|l�¦ChZi�ltik�Cp|o�rzj|oqjq�`�`x^{
lnj,j�{~lty�yB� Ì`Â-r�{�Ý��D5zÅ`�

Í$x`p�j|oq�Chzikm;�Chzi�{|p�rzjW{,l�j,�doO{��¥oCoqi;ltikm`ltvwlnm^xkrTynj
�¥çùÂqÃ7�srTikm�ÉZÃkÂz�^�,�`h¡m`l«¿ÀoCp�l�i�{|�`oqltp�ªkikrTy
hz�ujWoqp|v�r�{~lthZi¬Þa�È� ÃZÌ=v^jC�¤� �ZÊ`�J·¤�`o�y�h^�Cr�{~lthZikj\hT�¬{~�`o��`p|o�m^ln�º{|l�vzo�m^lnj�{~p|l��`x^{~lthZikj¤rTp~o���x`lt{|o-j|oCikj|l«{~ltvZo
{|h§{|�`lnj¤m^lt¿doqp|oqik�Oo$lti�{|�`o�j|rz�s�`yto$�`lnj�{~hzp~lto�jC�7·¤�`o ��o�m^lnrTi���hZp��fç�Â�Ã9�-lnj��È� ÌZÊ=r�{¤Ýg�½Â7>z��hZp��fç
ÉZÃkÂz�wlt{�l�j-� ÉZÃk�P·¤�`oCp~o�l�j,�Chzikj|l�m`oCp�rT�`y�o��uoqp~j|l�jW{|oqik�OoZÞPr�{,ÝD�D5zÅ§{~�`o-�soqm^lnrTiuj,rTp~o=�È�Õ5�ÉsrTium�� ÌTÉu�

ÎGoO£w{$�OhZikj|l�m^oqp¤{��\hsl�ikm^l�vwl�m^xurTynj=»��,ç�Ì65^Â-rTikm�ÉuÂ�Êz¼\�,�`h¡m`l«¿ÀoCp�l�i�{|�`oqltp$j|rz���kyto=jW{~rzikm`rTp�m
m^oqv�lnr�{~lthZikjqÞB� ÅwË¤v^jq��� ÉwË§»��,�kl�����rTp~ofi`o�rTp�{|�`o���Â¥rzikm¡� Ã���xkrzi�{|l�yto�j­hz�k{|�ko¥m^lnjW{|p~lt�`x`{|l�hzi§hz�djW{~m¬»¸à â ¼|¼º�
·¤�`o��`p~oqm^ln�º{~ltvZo�m^lnjW{|p~lt�`x`{|l�hzikj�r�{�Ý¼��ÂsjW�kh�� r�j|�krTp~�²m`l«¿ÀoCp~oCik�CoLl�i²j|�`p~oqrZm`jC�=·¤�ko�m^lt¿ÀoCp~oCik�Co
�doO{��¥oCoCis{~�`o§� ÃzÅ§rTikm;��ÂqÅÈ��xkrziZ{~lty�oqjfl�jG� Ì65 ��hzpf{|�`o$yth��ïjW{~rTium`rTp�m�m^oCvwlnr�{~lthZi��uoqp~j|hzi�rTium�Âz��ÂqÃ ��hZp
{|�ko��`lt�Z�@jW{~rzikm`rzp~m²m^oCvwlnr�{|l�hzi@�doCp�jWhZi¬��·¤�kl�j-�Chzi�{|p�rzjW{ oqp|h^m^o�j�h�vzoqpG{~lt�soz�JjWl�ik�CoL{~�`o¡j|�`p|o�rzm�hT�
{|�koL�`p~oqm`l��O{|l�vzoLm`l�jW{|p~lt�kx^{|l�hzi²ltik�Cp|o�rzj|oqj$�§xk������hZp|oL�,l«{~���`hZp|l�¦ChZi���hzp${|�koLªup~jW{$l�ikm^l�vwl�m^xurTyÏ� � {
{|�ko�{��\oqiZ{�}�}zoqrzp¤�`hzp~lt¦qhzi¬��{~�`o=ÃzÅT©~Â�ÅLm^lt¿ÀoCp~oCi�{|lnrTynj,rTp~oLÂZ� Å65�rTikm²Âz�ðÊ95`�

Í$x`p�ªuikrTyf�Chzi�{|p�rzjW{�l�j-�doO{��¥oCoqi�{��¥h;ltium^ltvwlnm^xkrzy�j¡»���ç�ÉZÄ`Â�rzikmm5zÃ�Ëz¼G�,�kh;m`l«¿ÀoCp=l�i@{|�`oqltp
j~rT�s�`y�o§�soqrzikjs»���Â�5�v^jq�
�-Â9� Å�ËT¼�rTikm²j�{�rTikm`rzp~m�m^oCvwlnr�{|l�hziujL»W� ÅwËsv^jC�7�ðÊh��¼º�-·¤�`o�yth^�CrT{|l�hzi	hz�B{|�ko
�`p~oqm^ln�º{~ltvZoLm^lnjW{|p~lt�`x`{|l�hzi	��hZpG{~�`osjWo��Ohzium�ltium^ltvwlnm^xkrzyJlnj�jWoqikj|l«{~ltvZo={|h��`lnjGy�h���j~rT�s�`y�oL�soqrzi >À{|�ko
�soqm^lnrTiïhz�G{|�ko��`p|o�m^ln�º{|l�vzo�m^lnjW{|p~lt�`x`{|l�hziïl�j¸�È� Ã`Â;r�{¡Ý´��ÂZ�\rzikmïjW�`lt�¯{~j�{|h��¤rTp�m`j§¦qoCp~h±rzj�{|�ko
�`hZp|l�¦ChZi�l�ik�Cp|o�rzj|oqjq�`�`x^{ l�j$j�{~lty�y��È� �9��rT{GÝD�@5TÅk�¥·¤�`o�jW�kp|o�rzm`j,hz�7{|�`oL�`p|o�m^ln�º{|l�vzo=m`l�jW{|p~lt�kx^{|l�hzikj
rTp~o¤vzoqp|}=m^lt¿ÀoCp~oCi�{fr�{BÝ;��Âz�T�,lt{|��ÃzÅT©~Â�ÅGm^lt¿ÀoCp~oCi�{|lnrTynjPhT�J� ÌZÌ vwjq�¥Âz� �zÅ`�4Â¥x^{P{|�`o�j|�`p~oqrZm§l�ik�Op~oqrZjWo�j
j|�krTp~�`y�}��,l«{~��{~�`o��`hzp~lt¦qhzi���hZpÏ�¥ç ÉZÄkÂz���,�`oCp~oqrZj¥l«{,lnjf�¸rzltp~y�}¡�Ohziuj�{�rTi�{\��hZpÏ�¥çÚ5TÃwË�ÆØjWoqo$°Jl��zx`p~o5TÌ



Âz�ðÊ^�B³whs�w}�Ý���5TÅ`�w{~�`o=ÃzÅT©~Â�Å§m^lt¿ÀoCp~oCi�{|lnrTynj,rTp~osÂz� ÅzÌ�rTikm@Âz� ÄZÊ`�
·¤�`o�jWo��Crzy��Cx`ynr�{|l�hziujB�kr�vZoG�doCoCi¢p|oq�uo�r�{~oqm���hZp¥r�j|x`�kj~rT�s�`y�oGhT���,�`l«{~oqj¥�,�`h��\oqp|o$i`hT{¤l�i¡{|�ko

³�Ð¤Í��dhzp|{|l�hzi´hT�¥{|�ko�Ë\³wë�ÆL�­·JrT�`y�o	ÂZ�tÂsp~oC�dhzp|{~j�{~�`o��krTp�rT�soC{|oCp-o�j�{~lt��rT{|oqj-��hzp-{~�`p|oqo�j|oC�krzp~rT{|o
oqm`xk�CrT{|l�hzi	�Zp|hZx`�kjq�u�krZjWo�m�hzi��`lt�Z�`oqjW{$�Zp~rZm^o§�Chz�s�`y�oO{|o�m¨�-·¤�`oCp~oLrzp|oLÌ�Ës�klt�Z�^©®j~���`hwhzyJm^p~hz�dhzx^{�j
»��Zp~rZm^oqj,ÃoÜdÂZÂ�¼º�¨Â�ÅzÅL�`l��z�^©ÕjW�kh�hZy¨�zp�rzm^xur�{|o�jC�`rzikm@Â�575L�Chzy�ytoq�zo��zp�rzm`xkr�{~oqjq�B·¤�`o-oqjW{|l���r�{|o�j,hT�J{|�ko
rTx`{|hzp~oC�Zp|o�j|j|l�vzos�krTp�rT�soC{|oCp�J¶��hZp§{~�`o¡{~�`p|oqo��Zp|hZx`�kj§rzp|o¢jWl��sltynrTp§{|h	{~�`o�o�j�{~lt��rT{|o¡��hZp§{~�`o¡��xkyty
j~rT�s�`y�ozÞ�� Ã�Ê^��� ÃwËw�J� ÃZÃ`��·¤�`oL�`p|o�m^ln�º{|l�vzoLm^l�jW{|p~l��`x^{|l�hziuj,��hzpkR Ö l�i�·�rz�`y�o�Âz�Õ5�rzikm�°Jlt�Zx`p|o�Âz��Â§rTp~o
rTynj|h;j|l���l�ynrTp-{~h;{|�`o���xkyty¥j|rz���kyto¡p~oqj|x`yt{~jq��j|�`h��,l�i`��r;�zp~oqr�{§m`oqrTyfhT�,j � oC�,i`o�j|j-rzikm±m^lnjW�doCp�jWl�hzi­�
·¤�`os��rTl�i@m`l«¿ÀoCp~oCik�Coqj�rTp~o�lti²{|�`os�dhzl�i�{�o�j�{~lt��rT{|oqj�hz��R U rTikmmR b �¬�`x^{�{~�`oCl�p�� Ã�Ê¡l�i�{|oqp|v�rTynj�rTp~o
�,lnm^o$rzikms{|�koCp~oGlnj\r§�zp~oqr�{¥m^oqrzykhT��i`oC��r�{|l�vzo$m^oC�doCikm`oCik�CoGl�i¡{|�koB��hzl�i�{\�dhZjW{|oqp|l�hzp¥m^l�jW{|p~l��`x^{|l�hzi�hT�
»�R U ýSR b ¼º� ëÕi	�¸rZ�º{��u{~�`o��`p|o�m^ln�º{|l�vzoLm^l�jW{|p~l��`x^{|l�hziuj���hZp í��krzj|oqm�hZi�{|�koLj|x`�kj~rT�s�`y�oqj rTikm;{~�`o=��xkyty
j~rT�s�`y�o�rzp|oÈ��x`lt{|o=j|lt�sl�y�rzpq�`r��dhzl�i�{��\o-j|�krTy�y¨p|oC{|x`p~i¢{|h��doCy�h��-�
Âz� Ék��ÂÈÞ wo�"���oß2à�w�á7}�ßBâ$z)|)ã Þ w äX}�|å}&�SwSæ6}&rv}&z)|,��z)r´çjwoßZ�h|,z)ß�z)|,�

ë®�4fÜrzikm;i�{|oqikm�{~h�l�i^ªkikl«{�}��,lt{|�pf��oi�ª`£^oqm¢r�{ ºc �w{~�`oCi¢{|�ko m^lnjW{|p~lt�`x`{|l�hzi�hz� c �doq�OhZ�soqj¥r
�dhzl�iZ{\�srZj|jPrT{ ºc �ZrTiumshzx`pP�sh^m^oCyup|o�m^xk�Coqj7{~h-hzi`o,�,lt{|��i`h-�koO{|oqp|hZ�zoqi`oClt{�}§l�i�{|�`o�vZhzynr�{~lty�l«{�}Z�PÍ$xkp
p~oqj|x`y«{�j�m^h¢ikhT{=jWxk�`�uhZpW{=j|xk���²r¢p~oqm^xk�O{|l�hzi¬��jWl�ik�OoL{|�ko��dhZjW{|oqp|l�hzp�m^lnj�{~p|l��`x^{~lthZi²hz��f lnj-�Ohziu�OoCi`©
{|p�r�{~oqm��doO{��¥oCoqi	Âz� Å�Ë=rTikm	Âz� ÌzÌ`� � v�rzytx`o$��hzp »�f@ý�ik¼\l����kytl�oqj¤r§m`l�jW{|p~lt�kx^{|l�hzi���hZpaR Ö ç�Ân� × c >^ytoC{�åènl§m^oqi`hT{~oG{~�`o�lti�{|oqp���xkrzpW{~lty�oGp�rTik�zoGhz�¬{|�kl�j,m^lnjW{|p~lt�`x`{|l�hzi¬�P·¤�`os»¸�CoCi�{|p�rTy¯¼B�dhZjW{|oqp|l�hzp � ÃZÊ§lti�{|oqp|v�rzy
��hzp��åènl�l�j�»���Â�5`ý ��Â��Z¼O�ul��s�`y�}�l�i`�¢{|�krT{${~�`o c m^lnjW{|p~lt�`x`{|l�hzi�lnj$i`hT{-m^oC�ZoCi`oqp~rT{|oZ��Î�oqvzoqpW{~�`oCy�oqj~jC�d�¥o
�kr�vZo�ª`{§{~�`o��sh^m^oqy\�,lt{|� c â p|o�j�{~p|ln�º{~oqm´{~h	o���xkrzy¥r	�ChzikjW{~rzi�{q� ºc �Pl�iµhZp~m^oqp={~h�jWoqo��`h����Lxk���
m^lt¿doqp|oqik�Oo�{|�`lnjL�sr � o�j=l�i±{|�`o¢�`p~oqm^ln�º{~ltvZo�m^lnj�{~p|l��`x^{~lthZikjC�²·¤�`o��`p~l�hzp§hZi ºc lnj · T »WÂ�¼���� Å`Âz�	·¤�ko5�É



�dhZjW{|oCp~l�hzp ��o�m^lnrTikj�rTium±� Ã�Ê¡�kp|hZ�krT�`l�y�l«{�};l�iZ{~oCp~v�rTynj$rzp|o�rzj$��hzy�yth���jqÞ
J7Þ=�èË�Ì�»W� �7�`�P� ÄZÊZ¼">K`GÞX�È� Ì�Ê
»��È� ÉzÉu���È��Â�Êz¼�>2R U Þ�� ÌTÉ´»�� ÌzÅk�B� ÌzÄZ¼�>BR ] Þ��Õ5TÅ@»���ÂqÄk�B�Õ5^Â�¼�>4R b Þs� ÌzÌ´»��Õ5ZË^�B� Ì�Êz¼�>BR~ÖdÞs��ÂqÄ´»���Â��k�B�tÂ�ÃZ¼O�
»�R Ö¸é Ân� × ºc �ð¼²·JrT�kyto¢Âz� É��`p~h�vwl�m^o�j���xkrzi�{|l�yto�jGhz�B{|�`o��`p~oqm^ln�º{~ltvZoLm^lnjW{|p~lt�`x`{|l�hzikj$��hzp$��hzxkp hz�B{|�ko
j~rT�s�`y�oLl�ikm^l�vwl�m^xurTynj �Chzikj|lnm^oCp~oqm	rz�uh�vZoz�¨rTium�°Jlt�Zx`p~oqj�Âz� ��rzikmµÂZ�ðË¡�`y�hT{ {|�`o���xkrTi�{~lty�oqj�rTium�{|�ko
�`p~oqm^ln�º{~ltvZo-m^oCikj|lt{|l�oqjq�

ëÕikm`ltvwlnm^xkrTynjÏ�¤ç�ÌzÄ�rTikm;ÌzÉ7��m^l«¿ÀoCp,l�i�{|�`oqltp�j~rT�s�`y�o��soqrTiuj=»��È� �9�Lv^jC�,�ðÊ^Â�¼º�P·¤�`o��soqm^lnrTikj
hT�¨{~�`o �`p|o�m^ln�º{|l�vzo m^lnj�{~p|l��`x^{~lthZikj\��hzpa�Bç ÌZÄ=r�{¤Ý��½Â$rTium�Ý��/5zÅ§rzp|o��È� ÌzÄ§rTikm��È� ÉwÊ^�JëÕi�·�rz�`y�o
Âz� Ì`�w�krZjWo�m¡hZi¡{|�ko �shZp|o$�zoCikoCp�rTyd��h^m^oqyÑ�^�¥o �krzm/�È� ÊzÄ§rzikmg�È� É65`�J°khzpÏ�\ç ÌTÉ6�`��{|�ko$Ýt�¶Â rzikm
Ý@�O5TÅ��soqm^lnrTiuj=rTp~o;� ÌZÌ�rzikm¾� ÌwË�lti±·JrT�`y�o�Âz� É~>�{|�`oq}²rzp|o;� É65�rTikm¾� Ì`Â�l�i±·�rz�`yto�ÂZ� Ìk��³wh;{|�ko
p~oqjW{|p~l��O{|oqm;�sh^m^oqy­�krZj�y�oqj~jGj|oCikj|l«{~ltvwlt{�}�{|h�ºà â lti	{|�`o=y�h^�CrT{|l�hzi�hT�P{~�`o§�kp|o�m^l��O{|l�vzo§m`l�jW{|p~lt�kx^{|l�hzi	rT{
Ýg�±ÂZ�4Â¥x^{\{|�`lnj\j|oCiujWlt{|l�vwl«{�}sl�ik�Op~oqrZjWo�jP�,l«{~��{|�ko$�`hZp|l�¦ChZi¬�zl�ikjW{|o�rzmshT�­m`oq�Op~oqrZjWl�i`�=rZjfl�i�{|�koG�shzp~o
�zoqi`oCp�rTyÀ�sh^m^oCyÏ�

ÎGh�� �OhZikj|l�m^oqp�ltium^ltvwlnm^xkrzy�j:�¡ç4ÉZÄkÂ�rzikm¼5zÃ�Ë^�f�,�`h±m^lt¿doqp¡l�i¶{~�`oCl�p¡j~rT�s�`y�o���o�rTikj�»W�tÂn5
v^jC�6�-Â9� Å�Ëz¼ÀrTikm§j�{�rTikm`rzp~m-m`oCvwl�rT{|l�hzikj\»�� Å�Ë,vwjq��� Ê9�Z¼º��·¤�`of�soqm`l�rzikj­hz�^{|�`o¥�`p~oqm^ln�º{~ltvZofm^lnj�{~p|l��`x^{~lthZi
��hzpÔ�7ç�5zÃ�Ë$r�{\Ý²�²Â�rTikm�Ýp�¸5zÅ rzp|oÈ�È�èËh5 rzikmp�È�ðËh�`�­ëÕi¡·JrT�kyto-ÂZ� Ì��¥o,�krzm¸�È� Ã`Â,rzikmp�È� �7�`�J³^h
rT��rTl�i�{|�`o=p~oqjW{|p~ln�º{|o�m;�shwm`oCy�j|�`h���j,y�oqj~j,y�h^�Cr�{~lthZi	jWoqikj|l«{~ltvwlt{�}�rT{�Ý��ØÂ={|�krzi;{|�`o=�shZp|o-�ZoCi`oqp~rzy
�sh^m^oCyÏ�`�`x^{,{~�`lnj,p|oqvzoqp~j|oqj¥r�{,{~�`o-ythZi`�zoqp¤�`hzp~lt¦qhzi¬�

·¤�`oqp|o�lnj,r�vzoCp~}¡j|�krTp~���Chzi�{|p�rzjW{,rz�Op~hZj~jf{|�`o�{��¥hs��h^m^oqy�j¤l�i�{|�`o-j|�`p~oqrzmkj¤hT�­{~�`o-�`p~oqm^ln�º{~ltvZo
m^lnj�{~p|l��`x^{~lthZikjq�fëÕi�{|�`o§��hZp|o-�ZoCi`oqp~rzy¨�shwm`oCyÏ�^{|�`oLÃzÅ�©�ÂqÅ�m^lt¿doqp|oqi�{|lnrTynj�r�{�ÝD�×Â���hzpÓ�Pç×ÉZÄ`Â-rzikm�7çO5TÃwË rTp~o=� ÌZÌ-rTikm	Âz� �zÅ�»¸·JrT�kyto=ÂZ� Ì§rTikm�°Jl��zx`p~o=Âz�ðÊz¼O��ëÕi¡{|�`o$p|o�j�{~p|ln�º{~oqms�sh^m^oCyÏ�z{~�`oqj|oGj|�`p~oqrzmkj
rTp~os�ðËzÊ§rzikm@�ðËzÊ�»Ñ·�rz�`y�o�Âz� Ésrzikm�°�l��zxkp|osÂz�èËT¼O��ê�ikm`oCp,�§xky«{~ltv�rTp~lnr�{|o�i`hZp|��rzytlt{�}z�w{~�`o=�OhZikm^lt{|l�hzikrzy5zÊ



m^lnj�{~p|l��`x^{~lthZi�hT�¨í ä 	 æ � á 	2Ý ���zl�vzoqis÷�rzikm�{|�ko�oqrzp|i`l�i`��j7�`l�jW{|hZp|}�»�à ä 	 æ � æ ý��&���OýWà ä 	 æ � á ¼O�ZlnjPi`hZp|��rzy
�,lt{|�ïr@�Chzikm`l«{~lthZikrTy¤v�rTp~l�rzik�Oo¢{|�ur�{¡m^hwoqj�i`hz{�m`oC�doCikm¶x`�dhzi¾{|�`o;o�rTp~i`ltik�ZjL�`l�jW{|hZp|}7ÆÈhzi`y�}´{|�ko
y�hw�qr�{~lthZi hz�Z{~�`ofm^lnjW{|p~lt�`x`{|l�hzi-lnj­r�¿Àoq�O{|o�m$�w}${|�`ofoqrTp~i`l�i`�ZjÀ�kl�jW{|hZp|}Z�­·¤�`lnj¨l�j­p|o&�koq�O{|o�m$l�i�{|�kofjW�kp|o�rzm
hT�JrTi�l�ikm^l�vwl�m`xkrTyÏÎ j¤�kp|o�m^l��O{|l�vzo m^l�jW{|p~l��`x^{|l�hzi�i`hz{¥�doCl�i`��jWoqikj|l«{~ltvZo�{|h�{~�`o rz�shzx`i�{¤hT��vZhzynr�{~lty�l«{�}sl�i
{|�ko-ltikm`ltvwlnm^xkrTyÏÎ j,oqrzp|i`l�i`��j\�kl�jW{|hZp|}Z�

UPV,ë ì²í¤[^Ó­Y$Ù�eW_fYGÙ
Âz�ðÊ^��Â qîçj�h�"z��orvux}&ï"ð�wo��ñ*whrv}&r~|,y�à�w�á9}&ß7ò�wh�gçjwoß[�o|Iz)ßóz)|,�

Í$x`p¢��rTl�iÈªkikm^l�i`�µlnj�{|�krT{�{|�koCp~o	l�j�j|x`�kjW{~rTi�{~l�rzyG�`oC{|oCp~hz�ZoCi`oql«{�}¶lti×vzhzynr�{~lty�lt{�}z�,rTikmÈ{|�krT{
{|�kl�j��krZj�lt�s�dhzp|{~rziZ{=�Chzikj|o���x`oqik�Oo�j���hZp���hzp~��l�i`���`p~oqm^ln�º{~ltvZosm`l�jW{|p~lt�kx^{|l�hzikjq���²o��¤rTi�{ {|h����`oq� �
�,�`oC{|�`oqp�{|�`lnj�p~oqj|x`yt{s�khzynm`jsx`�ïltiï�shzp~o;�zoqi`oCp�rTy,vZoCp�jWl�hzikjLhT� {|�ko���h^m^oqyÑ�×ëÕi¶�krzpW{~l��Cx`ynrTp��f�¥o
rTp~o��Ohziu�OoCp~i`o�m�{|�ur�{,�shwm`oCyf»IH�¼fxujWo�j¤�`oO{~oCp~hz�zoqi`oO{~lt}sl�i;vzhzynr�{~lty�lt{�}s{|h��Crz�^{|x`p~o hT{|�koCp,rzj|�uo��º{�j¤hT�
i`hZi`i`hzp~��rTy�l«{�}Z�fg\hzikj|l�m`oCp¥{|�`o���hZyty�h��,l�i`�soO£w{|oqikjWl�hzi­Þ

í â«ê ç�C â � ê �DE â ��F â«ê »�Gfç Âzý��&���Oý|ñ�¼ »,H æ ¼C â«ê ç¼J C â � êML¬æ �DN âtê »�GBç�5`ý&���&�Cý~ñ�¼ºý
�,�`oqp|o

C â¯æ �QP »¸ÅkýSR TU ¼ºýVN â«êXWZY W[Y \9Y� P »¸ÅkýSR T] ¼Oý^E â ü�C ânæ �_P »�`aC ânæ ý�R Tb ¼c âtê çOô âMõºâtê ý õºâ ç�ß õºâtê ã îê�åJæ ýöF âtê ü�ô â ý õºâ�W ÷&\�øP »¸Å`ý c L¬æâtê ¼ô â ��d »�f��95^ý�ij�95z¼Oý õ â«êXW[Y WZY \9Y� d »�f æ �95^ýCÂo�h5Z¼"�
» Á oq�CrzytyÀ{~�kr�{ÓA@l�i¢{~�`o {|oqp|�ù? ê »¸ì â ý�A�¼¥l�i���h^m^oqyB»,H�¼¥lnj¤�uoqltik�L{~p|o�r�{~oqm�rzj � i`h��,i¬�^rTium¢í â«ê i`h��
m^oqi`hT{~oqjJ{|�ko,p|o�jWlnm^xkrzyÑ�ð¼=°kx`pW{~�`oCp~�shzp~oz�k»IC â¯æ ýSE â ¼O�`ßnN âtê ã îê�å T ��rTikm;»Iô â ý õOâ ýCßoF âtê ã îê�å�æ ¼7rTp~o¥�Lx^{|xurTy�yt}5h�



l�ikm^oC�doCium^oCi�{Gx`ium^oCpGõ ö >krTynjWhu�~ô â rTium õºâ rTp~o�ltikm`oC�doCikm^oqi�{q��ÎGh��Ø{~�`o=�krzp~rz��oC{|oqp¥vZoq�O{|hzp,lnj,÷�ç
»)J7ý�`$ýSR U ýSR ] ý�R b ýSf²ýSi`ý�f æ ¼MÆ¾{~�`oCp~o�l�jGrTi;rzm`m^lt{|l�hziurTy¨�krzp~rz��oC{|oqpaf æ �

·¤�`lnjB�sh^m^oqykjW�doq�Cl�rzytl�¦Co�j7{|h§hzx`pBhZp|l��zl�ikrzy^��h^m^oqy­»,H�¼Pl«�À{|�ko õ âtê m`l�jW{|p~lt�kx^{|l�hzi	»ÑrT�`�`p~hz�kp|lnr�{~oCy�}
j~�CrTy�oqmu¼Blnj,m^oC�ZoCi`oqp~rT{|oZ�J·¤�`lnj¥h^�C�Oxkp~j¥lt�Bf æ ÃúÄN�,l«{~�²f æ �oi¡ª`£^o�m¨� � i;rTyt{|oqp|ikrT{|l�vzo jW�doq�Cl�rzytl�¦qrT©
{|l�hzi²�krzj r�m`oC�zoqi`oCp�r�{~o§m^lnj�{~p|l��`x^{~lthZi���hzpÈô��=·¤�`lnjGh^�C�Cx`p�jGlt�ÔfûÃüÄ �,lt{|��fg�ni;ªk£wo�m¨��ëÕi	{~�`l�j
�CrZjWo={|�`o;F âtê rTp~o=lÏ� lÏ� m¬�$x`ium^oCp�õ ö »��,lt{|�khzx^{-�OhZikm^lt{|l�hzi`l�i`��hZi c â ¼º�¬rzikm;{~�`o§��rTp~�zl�ikrzy�m^lnj�{~p|l��`x^©
{|l�hzi�l�j$r¡j|�qrTy�oqm¸G®©Õm^lnj�{~p|l��`x^{~lthZi	�,l«{~�	�krzp~rz��oC{|oqpÓf æ �§»¸·¤�kl�j²Ì|m^oq�zp~oCo�j,hT�P��p~oCo�m^hz��Í��krzp~rz�soO{|oqp
i`oqoqm¡ikhT{¤�uo�rTi¡l�i�{|oq�zoCp��ð¼=ëÕi¢hzx`p¥hzp~lt�ZltiurTyk�sh^m^oqy7»IH�¼º�w{~�`o$vZoq�O{|hzp »IF ânæ ý&���&�Cý"F â á ¼f�krzj¥r�j|�qrTy�oqm
�§xky«{~ltv�rTp~lnr�{|o G®©®m^lnjW{|p~lt�`x`{|l�hzi½»¸�,l«{~�	�krTp�rT�soC{|oCp�f;¼O�d�kx^{G{~�`o:F â«ê rTp~o=i`hz{$l�ikm^oq�uoqikm^oCi�{s»�x`ik�Chzi^©
m^lt{|l�hzikrzy¬hzi c â ¼O�um^x`o={|hs{|�ko-�`oO{~oCp~hz�zoqi`oClt{�}¡l�i�vzhZy�rT{|l�ytlt{�}z��Â¥hT{~�;hT�J{|�`o�jWo§j|�doq�OlnrTy�l�¦qr�{~lthZikj¤l����kyt}
{|�ur�{�{|�`o���rzp|�ZltikrzyJm`l�jW{|p~lt�kx^{|l�hzi@hT�ÓF âtê lnj-r�G®©Õm^lnj�{~p|l��`x^{~lthZi¬�¬�`x^{=�¥o�jW�urTy�y7j|oCo�{~�kr�{�{|�koC}	�kr�vZo��x`lt{|o=m^lt¿doqp|oqi�{�lt�s�`y�l��qr�{~lthZikj¥��hzp¤{~�`o-�`p~oqm^ln�º{~ltvZo�m`l�jW{|p~lt�kx^{|l�hzikjq�

·¤�`oL�`p~lthZp$m^lnj�{~p|l��`x^{~lthZi���hzp ÷¡lnj�{~�`osj|rz��oLrzjG��hzpGhZx`p hzp~lt�Zltikrzy¬�sh^m^oCyÏ�À�,l«{~�	{|�koLrzmkm^l«{~lthZi
{|�ur�{�f æ �krzj�rTiïltium^oC�doCikm`oCi�{�x`i`lt��hzp~�N�kp|l�hzp�hZiïr±m`l�j~�Op~oO{~o��Zp|lnm¾oO£w{|oqikm^l�i`�´��p~hz� ��Â;{|hD5ZÊ
�,lt{|�ïj�{~oC�kjshz� j|lt¦qo²� Å`ÂZ�¶·JrT�`y�o²ÂZ� Ê�p~oC�dhzp|{~jL{|�`o;�soqm`l�rzikj;»¸rTium×� Å75ZÊ�rzikmØ� Ã�ËzÊ���xkrziZ{~lty�oqj�¼§hT�
{|�koG�dhZjW{|oCp~l�hzp\m`l�jW{|p~lt�kx^{|l�hzi¡�urzj|oqm�hZis{|�`o �`l��z�^©Õj|���kh�hZykj~rT�s�`y�oz�P·¤�`oG�dhZjW{|oqp|l�hzp\�soqm^lnrTi���hZpÔf�l�j
Âz� ÌZÊ`���,l«{~��rL� Ã�Ê��kp|hZ�krT�`l�y�l«{�}�l�iZ{~oCp~v�rTywhT��»W� ÃkÂz�95`� ÅkÂ�¼º���Èl«{~�LhZx`pJhzp~lt�ZltikrzyZ�sh^m^oqyÑ��{~�`o¤�`l��z�^©Õj|���kh�hZy
j~rT�s�`y�o$�ZltvZoqj¥r=�dhZjW{|oCp~l�hzp¥��o�m^lnrTi¡��hZpÏf�hz�fÂz��ÂCÉ�»¸·JrT�`y�o�Âz��Â�¼Brzikm�r¢� ÃZÊ-l�i�{|oqp|v�rTyÀhz�\»��èË�Ãk�dÂZ� ÊzÄZ¼O�
³wh��`oC{|oqp|hZ�zoCikoClt{�}	lti±vZhzynr�{~lty�l«{�}@rT�`�doqrzp~j {~h�jW{|l�ytyB�do¡l��s�uhZpW{�rTi�{q�J�,l«{~�±i`h�l�ikm^ln�Cr�{~lthZi´{|�krT{={|�koF âtê rzp|o$ltikm`oC�doCikm^oqi�{�h�vzoCpf{|l��sos»¸x`ik�Chzikm^lt{|l�hziurTyÀhzi c â ¼º�B·¤�`o �dhZjW{|oCp~l�hzp¥��o�m^lnrTi¢��hzpaf æ lnjÏ5`� Ì65
�,lt{|�;r�� ÃZÊ§lti�{~oCp~v�rzyÀhT�\»WÂz�èËh5^�^Ìk� 5zÄZ¼º�B³wh õºâtê �`p~h�vwl�m`oqj¥rTi¢rZm`m^lt{|l�hzikrzy¨jWhZx`p~�CoGhz��i`hZi`i`hzp~��rTy�l«{�}sl�i5ZË



{|�ko=�Op~hZj~j�©ÕjWo��º{~lthZikrTyÀm^lnj�{~p|l��`x^{~lthZi�hz�$F â«ê �
°Jl��zx`p~o�ÂZ� Ä��`p|h�vwlnm^oqj�{|�`o��`p~oqm^ln�º{~ltvZoLm^lnjW{|p~lt�`x`{|l�hzikjG��hzp ltium^ltvwlnm^xkrzy�j��¥çý5TÃwËsrTikmg�¤ç É�Ä`ÂZ�

·¤�`os�`p~oqm^ln�º{~ltvZo�m`l�jW{|p~lt�kx^{|l�hzikj l�i²�urTi`oqy�»��u¼ rTp~o��krzj|oqm�hzi	{~�`oshzp~lt�ZltiurTyJ��h^m^oqy�»,H�¼O�¬lti@�,�`ln���c â«ê ç�ô â �4ËPrzi`oCy¨»¸��¼J�krzjJ{~�`o¤hT{~�`oCpBj|�uo��OlnrTy�lt¦�r�{~lthZi¬���,l«{~� c âtê ç õºâtê �nisrTikm={|�wxkjPi`h �`oC{|oCp~hz�ZoCi`oql«{�}
l�i�vZhzynr�{~lty�l«{�}Z�4ËPrzi`oCy¨»Ñmk¼7lnjP�krzj|oqmLhzi�{~�`o,�zoqi`oCp�rTy^�sh^m^oCy�»,H æ ¼º�7�²o�j|oCo¤{~�kr�{P{~�`o�hZp|l��zl�ikrTyw�sh^m^oCy
rTium�{|�`o¥oO£w{~oCikj|lthZi¡»,H æ ¼¬�kp|h^m^xk�Co\j|lt�sl�y�rzp­�`p~oqm`l��O{|l�vzo\m`l�jW{|p~lt�kx^{|l�hzikjq���,lt{|�-{~�`o¥j|�`p~oqrZm-r�{��khzp~lt¦qhzi
Ý;��Â¥�uoqltik� vZoCp~}§j|oCikj|l«{~ltvZof{~h {|�`o,vZhzynr�{|l�y�l«{�}-hz�u{~�`o,j|rz���kyto¤�`lnj�{~hzp~}z��ëÕis�Chzi�{|p�rzjW{q��{~�`o,�`p~oqm^ln�º{~ltvZo
m^lnj�{~p|l��`x^{~lthZikj,l�i¢�urTi`oqyf»¸��¼¤m^h�i`hT{,oC£w�klt�`lt{,{|�kl�j�j|oCiujWlt{|l�vwl«{�}þ>^{~�`oC}�rTp~o$�shzp~o�ytl � o�{~�`o-�`p~oqm^ln�º{~ltvZo
m^lnj�{~p|l��`x^{~lthZikj �krzj|oqm	hzi�{~�`oL�Lx`yt{|l�v�rzp|lnr�{~oLikhzp~�srzy­�sh^m^oCy7l�i²°Jl��zx`p~o�ÂZ�ðË^�dl�i��,�kl�����{|�`osjW�kp|o�rzm
hT�J{|�ko-�`p|o�m^ln�º{|l�vzo-m^lnjW{|p~lt�`x`{|l�hzi;m^hwoqj,i`hz{�m^oC�doCikm�x`�dhzi�{~�`o-ltium^ltvwlnm^xkrzyÑÎ j�j~rT�s�`y�o �kl�jW{|hZp|}Z�

Âz�ðÊ^�Õ5 ä }&|M}&�Sw�æ7}&rv}&z)|,��z)r/|)ã~}gçvwoßZ�h|,z)ßóz)|I�²w�ò�q�ÿ�|Mwh�S}Mæh�S}�yxy"z��n}���ã~w�u��ny
·¤�`o¥v�rTp~l�rzik�OoC©®�Chz�s�dhzi`oqiZ{�j¨�sh^m^oCy���hzp7vZhzynr�{|l�y�l«{�}�jWoqoC��jJxkj|oO��x`yÏ�TrTikm§�\o\�\hZx`ynm-ytl � o\{|h rT�`�kyt}

lt{G{|h�{|�`o�rTx^{~hzp~oC�Zp|o�j|j|ltvZo-jW�`h^� � j�N âtê lti�rZm`m^lt{|l�hzi�{~h¡{~�`o={~p~rzikjWlt{|hZp|}�jW�khw� � jkF âtê ��Â¥x^{Gªup~jW{G�¥o
j|�krTy�yf�OhZikj|l�m^oqp=jWl��s�`y�l«��}wl�i`�;{|�`o��sh^m^oqyÑ�¡�@o¡�kr�vZosp|oq�uo�r�{|o�m^y�}���hzx`ium@{|�krT{-{|�`o¡rzx^{|hZp|oq�zp~oqj~jWl�vzo
�krzp~rz��oC{|oqp
J²lnjG�Cyth�jWo-{~h¡hzikoz�,ë®�$J²ç�Âz�k{|�`oqi	�¥o§�Crzi`i`hT{ m^l�jW{|l�i`�Zx`l�j|�	�doO{��¥oCoqi;{|�`oLltikm`ltvwlnm^xkrTy
oO¿Àoq�O{�E â rTikm�{|�ko=ltikl«{~l�rzy­�OhZikm^lt{|l�hzigC â¯æ ��hZp¤{|�`o§p~rzikm^hz���¥rzy � �w��hzpG�\o-�Crzi�jWoC{��C â¯æ ç(C ânæ ��E â �
�E â é Åk�`rTikm��kr�vzo rTi�o���x`ltv�rzytoqiZ{¤�sh^m^oCyÏ�7ë®{¤lnj¥�`ynrTxkj|lt�kyto${|�krT{,�\o��Crzi¢m^p~hz��E â ��p|hZ��{|�`o��sh^m^oCy
rTium�hz�^{�rTl�i�j|lt�sl�y�rzp\�`p~oqm`l��O{|l�vzo$m`l�jW{|p~lt�kx^{|l�hzikjq�7�Èl«{~�¡{~�`l�j¥j|lt�s�`y�l«ªd�Cr�{~lthZi¬�whzx`p¥i`oC£�{¥oO£w{|oqikj|lthZi¡l�j

í âtê ç´C â � ê ��F â«ê »�GBç�ÂZý&�&���Oý|ñ²¼ »,H T ¼C âtê ç�J C â � êML¨æ ��N â«ê »�GPç´5^ý��&���Oý|ñ�¼Oý5TÄ



�,�`oqp|o

C â¯æ �QP »ÑÅ`ý�R TU ¼OýVN âtê ü�ô ] â ý õ ] âkW ÷&\�øP »¸Å`ý c L¬æ] âtê ¼ºýöF â«ê ü�ô â ý õ âkW ÷&\�øP »¸Åký c L¨æâ«ê ¼c âtê çOô âMõºâ«ê ý õOâ ç ß õºâ«ê ã îê�å�æ ý c ] âtê ç´ô ] âIõ ] âtê ý õ ] â ç ß õ ] âtê ã îê�å Tô â �ed »�fg�h5`ý�ij�h5Z¼ºý õ âtê W[Y W[Y \hY� d »�f æ �h5^ýqÂn�95z¼ô ] â ��d »�f T �95^ý�i ] �95z¼ºý õ ] âtê W[Y W[Y \hY� d »�f ¾ �h5`ýCÂn�95z¼��
°`xkpW{~�`oCp~�shzp~oz�7C ânæ �u»Iô ] â ý õ ] â ýCßnN â«ê ã îê�å T ¼O�ZrTium�»Iô â ý õ â ýCßoF â«ê ã îê�åJæ ¼PrTp~o¤�§x^{~xkrTy�y�}=ltium^oC�doCikm`oCi�{fx`i^©
m^oqp¥õ ö >`rzy�j|hk��ô â rTikm õºâ rzp|o$ltium^oC�doCikm`oCi�{q�`rzikm²ô ] â rTikm õ ] â rTp~oGl�ikm^oC�doCium^oCi�{q�B·¤�ko$�krzp~rz�soO{|oqp
vzo��º{~hzp¤l�j�÷¡çù»)J7ýSR U ý�f@ý�i`ýSf æ ýSf T ý�i ] ýSf ¾ ¼º�

·¤�`o��kp|l�hzp-m^lnj�{~p|l��`x^{~lthZi@��hzp�{|�ko��urTp�rT�soO{~oCp�j$l�i@{|�`o�p~oqj|lnm^xkrTyP�kp|h^�Oo�j|j lnj-rT��rTl�i@���`h�jWoqi	{~h
�doGp~oCynr�{|l�vzoqyt}Lx`i`l�i^��hzp~��r�{~ltvZoz�7·¤�`oG�`p~l�hzpP��hZp�J¢lnj P »¸Å`ý�»�� ÅzÅZÅ`Â�¼ L¨æ ¼O�B·¤�`o��`p~lthZp~jP��hzpÔf@�6f æ �7f T �
rTium�f ¾ rTp~o$x`ikl«��hZp|�ùhZi�rsm^lnj~�Op~oO{|o �zp~lnm¡oO£w{~oCikm^l�i`����p~hz� ��Â {|h;5zÊ§�,l«{~��jW{|oq�kj¤hT�7jWl�¦Cos� Å`ÂZ�7·¤�ko
�`p~lthZp~jf��hzp
R L TU ��i¨�krzikm;i ] rzp|o · T »�Â�¼S��� Å`ÂZ� � ytyÀ{~�`oqj|o-�OhZ���dhzikoCi�{~j\hT�J÷�rzp|o$ltikm`oC�doCikm^oqi�{¤xkikm^oCp
{|�ko-�`p|l�hzp��Ë7h�j�{~oCp~lthZp§p~oqj|x`y«{�js�krzj|oqm½hzi¶{|�`o��klt�Z�^©®j~���`hwhzy¤j~rT�s�`y�o;rzp|o�l�i¾·JrT�`y�o´Âz�ðÊ^�¾·¤�`o��uh�j�{~oCp~lthZp
�soqm^lnrTi	��hzp�f lnj=Âz�Õ5TÃs�,lt{|�@r�� ÃZÊsl�i�{|oCp~v�rTy�hT�G»�� Ä`ÂZ�v5`�tÂ�ÌZ¼º�G³^h��`oC{|oCp~hz�ZoCi`oql«{�}¢lti�vzhzynr�{~lty�lt{�}�jW{|l�yty
rT�k�uo�rTp�j¤{|h¡�do§l��s�uhZpW{�rTi�{,��hzpG{|�`o§{|p�rTikj|lt{|hzp~}�j|�`h^� � j�F âtê �,·¤�`l�j$lnj��dhzp~i�hZx^{$l�i;{|�ko§�`p~oqm^ln�º{~ltvZo
m^lnj�{~p|l��`x^{~lthZikjq���,�`ln���±rTp~osltiµ°Jl��zx`p~o;Âz� Ã`�²ËPrzi`oCy�»ÑrZ¼ lnj-�krZjWo�m²hZi´��h^m^oqy$»IH æ ¼O��l�ik�Oy�xkm^l�i`�gE â �ËPrTikoCy\»¸�u¼,�kp|h�vwlnm^oqj$r¡�OhZ���urTp~l�j|hzi;l�i��,�`ln�����\o�m^p~hz�gE â ��»¸·¤�`lnj$�Chzp~p|o�jW�dhzium`j¤{|h¢�shwm`oCy¤»,H T ¼
�,lt{|��m^oC�ZoCi`oqp~rT{|o-m^lnj�{~p|l��`x^{~lthZikj¥��hzp�ô ] â rzikm õ ] âtê �ujWh�{|�ur�{ c ] â«ê l�j,�ChzikjW{~rzi�{q�ð¼§�@o=j|oCo�{|�ur�{,{|�ko
�`p~oqm^ln�º{~ltvZo$m^lnjW{|p~lt�`x`{|l�hzikj\�,l«{~�¢rzikm��,lt{|�`hZx^{ÏE â rTp~o�vzoqp|}sjWl��sltynrTp��$ËPrTi`oqy�»Ñ�q¼fl�j\�krzj|oqm¡hzi¡�sh^m^oCy
»,H T ¼º� � �Zrzlti¢�\o$ªkikm�{|�krT{¤{|�`o�l�ikm^l�v�lnm^xkrzy¨�,l«{~��{~�`o��shzp~o$vZhzynr�{|l�y�o$o�rTp~i`ltik�Zj\�`l�jW{|hZp|}	»��7çO5TÃ�Ëz¼5TÃ



�krZj­{~�`o¤�`p~oqm^ln�º{~ltvZo¥m^lnjW{|p~lt�`x`{|l�hzikj�{|�ur�{BrTp~of�shzp~o¤jW�`p~oqrZm=hZx^{q�JëÕi=�¸rZ�º{q�T{|�`o,�OhZi�{|p�rzjW{��doO{��¥oCoCiL{|�ko
�`p~oqm^ln�º{~ltvZo m`l�jW{|p~lt�kx^{|l�hzikj\��hZpa�7çO5zÃ�Ë-rzikm;�PçÈÉ�Ä`Â�lnj,j|�krTp~�uoqpf{~�krTi���hzp¤�sh^m^oCyB»IH æ ¼O�^p|o&�koq�O{|l�i`�
{|�ko¢rzmkm^l«{~lthZikrTy\�`oO{~oCp~hz�ZoCi`oql«{�}²lti±{~�`o�vZhzynr�{~lty�l«{�}²hT��N â«ê �²·¤�`l�jL�`oC{|oCp~hz�ZoCi`oql«{�}²l�jL�Crz�^{|x`p~oqm´�w}f T �w�,�`ln���¡�krzj\r=�dhZjW{|oqp|l�hzpB�so�m^l�rzi¡hT�­Ìk�tÂ�Ë�rTium¡r�� ÃZÊ�l�i�{|oCp~v�rTydhT�f»I5^� ÅzÅ`�6�`� ÉzÉw¼º�¤»¸·¤�`o �uh�j�{~oCp~lthZp
m^lnj�{~p|l��`x^{~lthZi;hT�Bf T lnj,�`l��z�`y�}�j � oC�¥oqm¬� ¼Ë7h�j�{~oCp~lthZp�p|o�jWxky«{�jG�krZjWo�m�hzi�{|�`os�OhZyty�oC�Zo§j~rT�s�`y�o�rzp|o=l�i²·JrT�kyto�Âz� ��rzikm	°Jlt�Zx`p~o�Âz��ÂqÅk� ·¤�ko
p~oqj|x`y«{�jP��hZpf�sh^m^oCyJ»,H æ ¼7l�i��OhZytx`�sikj$»�Â�¼BrTium�»,5z¼frTp~o�jWl��sltynrTpf{|h-{~�`oGp~oqj|x`yt{~jB��hzpB{~�`oG�klt�Z�¡j|���`hwhZy
j~rT�s�`y�o¢l�i¶·JrT�`y�o@Âz�ðÊ^�µ°Jlt�Zx`p~o�Âz��ÂqÅ��krzjL�`p~oqm^ln�º{~ltvZo�m`oCikj|l«{~lto�j��krzj|oqm½hzi½�sh^m^oqy
H æ l�i½�krzi`oCy
»¸r�¼ »��,lt{|��E â l�ik�Oy�xkm^o�mk¼¤rTium¡�krzi`oCyB»¸�u¼�»¸m^p~hz�k�`ltik�=E â ¼O�P·¤�`oqj|o��`p|o�m^ln�º{|l�vzo�m^oqikjWlt{|l�oqj,rzp|o�j|lt�sl�y�rzp
{|h¢{|�koLhZi`oqj$lti@°Jlt�Zx`p|o¢Âz� Ã���hZpG{~�`oL�klt�Z�²j~���`hwhzy7j|rz���kytoZ�Àrzikm�rz�Zrzlti	m^p~hz�k�`ltik�²E â ��r � oqjGytlt{W{~yto
m^lt¿doqp|oqik�OoZ�

·¤�`o¥p~oqj|x`y«{�j���hzp7�shwm`oCy¬»,H T ¼�xkj|lti`�${|�ko¥�Chzy�ytoq�zo¤j|rz���kyto¤rTp~ofl�i��Chzy�x`�siLÌ$hT�u·JrT�kyto�Âz� �`�4Î�h��f�l�j\�uhwhZp|y�}�m`oO{|oqp|�sl�i`oqm¬�wj|h={~�`oCp~oGlnj\i`hT{¤�Oy�oqrTp\oCvwlnm^oCik�Co���hZpf�`oC{|oCp~hz�ZoCi`oql«{�}�l�i¡{|�koGvzhZy�rT{|l�ytlt{�}�hT�F âtê �ÔÂ¥x^{,{|�koCp~o-l�j,oqvwl�m^oqik�Oo���hZp,�`oO{~oCp~hz�ZoCi`oql«{�}¡l�i�{|�`o-vZhzynr�{~lty�l«{�}�hT��N âtê Þ7{|�`o§�uh�j�{~oCp~lthZp¥�so�m^l�rzi
hT��f T lnjk5^�ðÊTÅs�,lt{|��r�� Ã�Êslti�{~oCp~v�rzy­hz�G»�Âz�èË�Åk�kÉu�tÂ�ÄZ¼º�$·¤�`o§�`p~oqm`l��O{|l�vzo§m^oqikj|l«{~lto�j���hZp��\çµ5zÃ�Ë�rzikm�$ç�É�Ä`ÂsrTp~oslti±°Jlt�Zx`p~o�ÂZ�tÂ�Å`�¬�urTi`oqyG»¸��¼º��·¤�`o¡j|�`p~oqrZm`j hT�¥{|�`o�jWo��`p~oqm`l��O{|l�vzo�m^oCiujWlt{|l�oqj=rzp|o�jW{|l�yty
vzoqp|}¡j|oCiujWlt{|l�vzo {|hs{~�`o=m^lt¿doqp|l�i`��rT�shZx`i�{~j¤hT�7vzhZy�rT{|l�ytlt{�}�l�i¢{~�`o-oqrzp|iklti`��j¥�`l�jW{|hZp|l�oqjq�

Âz�ðÊ^� Ì �jßZwxñ*}kä }&|å}��Sw�æ6}�rþ}�z)|I�
Í$x`p�ªkiurTy¤oO£w{|oqikj|lthZi¶�OhZ�§�`l�i`o�j§�sh^m^oCy=»IH æ ¼§�,lt{|�¾�`oO{~oCp~hz�zoqi`oClt{�}´lti¶{|�ko�rzx^{|hZp|oq�zp~oqj~jWl�vzo

j|ythZ�uo�J â Þ
í âtê çOC âtê ��F â«ê »�GBç�Âzý��&�&�Cý|ñ�¼ »,H ¾ ¼

ÌzÅ



C â«ê ç@J â C â � êML¨æ �DN â«ê »�Gfç�5`ý&�&���Cý~ñ�¼ºý
�,�`oqp|o

C â¯æ �_P »ÑÅ`ýSRKTU ¼ºýVN âtê W[Y W[Y \hY� P »¸ÅkýSRKT] ¼ºýöF âtê ü�ô â ý õ âkW ÷&\�øP »¸Åký c L¨æâ«ê ¼c âtê ç´ô âIõOâ«ê ý õºâ ç ß õºâ«ê ã îê�å�æ ýVô â ��d »�fg�h5`ý�ij�95z¼ºý õOâ«êXWZY W[Y \9Y� d »�f æ �h5`ýCÂo�h5z¼J â � P »�ºJ7ýSR T� ¼"�
°`xkpW{~�`oCp~�shzp~oz�*C â¯æ �ÀßnN â«ê ã îê�å T �¬»Iô â ý õ â ýCßoF âtê ã îê�å�æ ¼º�`rzikm;J â rTp~o$�Lx^{|xurTy�yt}¡l�ikm^oq�uoqikm^oqiZ{,x`ium^oCp�õ7öT�
rTium�ô â rzikm õºâ rTp~o=l�ikm^oq�uoqikm^oCi�{�� ·¤�`oL�krTp�rT�soC{|oCp$vzo��º{|hZpG÷��Chzikj|lnj�{�jGhz�ÔR U �KR ] �þf²�þi¨�þf æ ��ºJJ�
rTium²R � �

·¤�`o$�`p~lthZpf��hZpkºJ;l�j P »¸Åkýq»�� ÅZÅzÅ`Â�¼ L¬æ ¼º�P·¤�`o$�`p|l�hzp�jP��hZp�fÜrTium;f æ rTp~oGxki`l«��hZp|��hZi�{|�`o�j~rT�so
m^lnj|�Cp|oC{|o��zp~l�m¶rzj��doO��hzp~oz�¾·¤�`o��`p|l�hzp�jL��hzp�R L TU ��R L T] ��i¨�¥rzikmDR L T� rzp|o · T »�Â�¼S��� Å`ÂZ� � y�y¤{|�koqj|o
�OhZ�s�uhZi`oCi�{~j¤hz�J÷�rzp|o ltium^oC�doCikm`oCi�{Gx`ikm`oCp¤{|�ko-�`p|l�hzp��Ë7h�j�{~oCp~lthZp§p~oqj|x`y«{�j��krzj|oqm½hziµ{~�`o;�`l��z�¶j~���`hwhzy¤j~rT�s�`y�o�rzp|o�lti¾·�rz�`y�o²ÂZ� Ê`�½·¤�`o;�uh�j�{~oCp~lthZp
m^lnj�{~p|l��`x^{~lthZi	��hZp�f lnj i`hT{��§xk���²r�¿Àoq�º{~oqm²�w};rzyty�h��,l�i`�¡��hZp j|ythZ�uo��`oC{|oCp~hz�ZoCi`oql«{�}Z�-·¤�`oL�so�m^l�rzi
lnj¢ÂZ� ÌZÌ��,lt{|�ïr¶� Ã�Ê�l�iZ{~oCp~v�rTy¤hT�s»�� ÃzÌ`�GÂz� ÃzÄZ¼O�µ·¤�`o;�`p~oqm^ln�º{~ltvZo�m^lnjW{|p~lt�`x`{|l�hzikjL��hzp:��çe5TÃwË�rzikm��ç�É�Ä`ÂLrzp|oLlti@°Jlt�Zx`p|o�Âz� Ã`�À�krzi`oCy,»Ñmk¼º�§·¤�ko��Chzikj|o���x`oqik�Oo�jGhz�f�`oO{~oCp~hz�ZoCi`oql«{�};l�i�vzhZy�rT{|l�ytlt{�}�rTp~o
jW{|l�ytyBrz�`�krTp~oCi�{��d�,lt{|�´�`p~oqm`l��O{|l�vzosm^l�jW{|p~l��`x^{|l�hziuj rT{-Ý¼��Â�{|�krT{-rzp|oL�§xk���@�shzp~oLj|�`p~oqrzm�hzx^{���hZp�\çµ5zÃ�Ë§{~�krTi���hZp��\ç�ÉZÄ`ÂZ� � ynjWh�i`hT{~o={|�ur�{G{~�`o§�kp|o�m^l��O{|l�vzo§m`l�jW{|p~lt�kx^{|l�hzikjG��hzp��¥çÚ5zÃ�ËL�doq�OhZ�so
oO£w{~p|oq��oqyt}´m^lnjW�doCp�j|oqmµrT{§ythZi`�zoqp§�`hZp|l�¦ChZikjq�;·¤�kl�jLp|o&�koq�O{~j={|�`o¢�uh�j�{~oCp~lthZpLm^lnj�{~p|l��`x^{~lthZi´��hzpXJ T
	
�
�`x^{|{|l�i`�²j|x`�kjW{~rzi�{|lnrTyf�kp|hZ�krT�`l�y�l«{�}´rT�dh�vzo�hZi`oz�Bj|h�{|�ur�{§{~�`o��kp|o�m^l��O{|l�vzo�m`l�jW{|p~lt�kx^{|l�hzi±��hZp§Ý�� c
lnj-�`oqr�vwl�yt}²lti*�kx`oCiu�Ooqm´�w}�{|�`o��Chzi�{|p~l��`x^{|l�hzi@��p~hz� p~rzl�j|l�i`�pJµ{|h�{~�`o¡�dh��\oqp c ��ë®{§�sl��z��{=�uo�hT�
l�iZ{~oCp~oqjW{,{|h��OhZikj|l�m^oqp,�`p~lthZp�m^l�jW{|p~l��`x^{|l�hziuj¤��hzp�ß�J â ã äâ�å�æ {|�ur�{�p~oqjW{|p~l��O{¥{~�`o§rz��hZx`i�{,hT�7�`p|hZ�krT�klty�l«{�}

Ì`Â



�`ynrz�Coqm;rT�dh�vzo�hzikoz� Á oqj|x`y«{�j¤��hzp�{|�`o§�Chzy�ytoq�zo-j~rT�s�`y�o=rTp~o-lti	·JrT�`y�o�Âz� �`�u�Ohzy�x`�si±»�Éw¼¤rTikm�°Jl��zx`p~o
Âz��ÂqÅk�w�krTi`oqyf»¸mu¼º�B·¤�`o�jWo=rzp|o�jWl��sltynrTp¤{~hs{|�`o-p~oqj|x`yt{~j¥��hZp¤{|�`o-�`l��z�;j~���`hwhzy¬j~rT�s�`y�oz�

UPV
� �²_fYGcK1|bGÙwe�_\Y
�@o§�kr�vZo-��h^�Oxkj|oqm;hZi	xkj|ltik�¡ythZi`�zlt{|xum^ltiurTy�mkr�{~r¡{|h¡�kp|h^m^xk�Co§�`p~oqm`l��O{|l�vzo§m^lnjW{|p~lt�`x`{|l�hzikjq���@o

�kr�vZo�xujWo�m´�krTp�rT�soO{~p|ln���shwm`oCynjC�J�`x^{={~�`o¡�krzp~rz�soO{|oqp�oqjW{|l��srT{|o�j=�kr�vZo�ikhT{=�doCoCi±hz���OoCi�{~p~rzyPlti^©
{|oqp|o�j�{�� Á r�{~�`oCp���{~�`o@�krTp�rT�soO{~p|ln�	�sh^m^oqy lnj;r¶�Chziwvzoqi`l�oCi�{�m^oqvwl��Co���hZp¢�`p~h^m^xk�Clti`�¾�`p~oqm^ln�º{~ltvZo
m^lnj�{~p|l��`x^{~lthZikjq�

Í$x`p¢��rTl�iØ�shwm`l«ªu�qr�{~lthZiÈhT�=�`p~oCvwl�hzxkj��sh^m^oqy�j¢�krzj��uoqoCiÈ{~h¶rzyty�h�����hZp¢�koO{|oqp|hZ�zoqi`oClt{�}½l�i
vzhZy�rT{|l�ytlt{�}z�P·¤�`lnj¤�krZj¤lt�s�dhzp|{~rTi�{��OhZikj|o���x`oCiu�Ooqjq�wlti¢{|�ur�{,{|�ko�j|�`p~oqrZm�hz�­{|�ko-�`p|o�m^ln�º{|l�vzo�m^lnj�{~p|l��`x^©
{|l�hzi��doq�OhZ�soqj,j|oCikj|l«{~ltvZoG{~h�{|�`o-v�rTp~lnrT�`l�ytlt{�}�l�i�{~�`o�oqrTp~i`l�i`�Zj¥�`lnjW{|hzp~}z�P·¤�`lnj,�OhZik�Oy�xkj|lthZi��`hZy�mkj¤x`�
l�i¢{~�`o-v�rTp~lthZxkj¥oO£w{|oqikj|lthZikj¤hT�J{|�`o-�sh^m^oqyÀ{|�krT{��\o��kr�vZo oC£`rT�sltikoqm¨�

Ì75



����� Ó�YGaGe�í
�@o=xkj|o � lt�k�kj�j~rT�s�`y�lti`�u�krzj�ltig� oCyt�¸rTium�rTikm�³w�slt{|�µ»�Â�ÃzÃZÅZ¼º�^�,lt{|���urTp�rT�soO{~oCp,rTx`�Z�soCi�{~rT©

{|l�hzi	rZj�l�i	·�rzi`i`oqp$rTium;�²hZi`��»�Â�ÃzÄwËT¼º�
� l�y � jq� Á ln���krzp~m`j|hzi­�krTikm	³^�`ltoq�zoqyt�krzy«{~oCp§»WÂqÃZÃ9�Z¼¥�kp|h�vwlnm^o
r-p~oCvwl�oC�ïhT�¨{~�`oqj|oG�soO{~�`h^m`j\�,l«{~�¡p|oC��oCp~oCik�CoqjB{|h={~�`oGp~oq�CoCi�{fy�l«{~oCp�r�{~x`p|oZ�J·¤�kl�j¥rT�`�doCium^l«£¡j � oC{~���`o�j
hzxkpLrTy��zhZp|lt{|�k�sj��w}´jW�kh��,lti`�;{~�`o��kyth^� � j=hz�¤�urTp�rT�soO{~oCp�j-rTikm´�`h����¥o�j~rT�s�`y�o�r�{§o�rz���±�`y�h^� � �
�OhZikm^lt{|l�hzikrzyfhZi´{|�`o¡v�rzytx`o�j-��hZp={|�ko��krzp~rz��oC{|oqp~j�l�i±{|�ko�hT{~�`oCp§�`yth^� � jq���²o�jW{~rzpW{L�,l«{~�D3�h^m^oCy
»,H æ ¼º�À�,�`ln����j|�uo��OlnrTy�lt¦qoqj�{|h��sh^m^oqy¥»IH�¼º�$·¤�koCi��¥o=�`p~oqj|oCi�{�{~�`osrTy��zhzp~lt{|�`��j¤��hZp$�sh^m^oCynj�»,H T ¼
rTium²»IH ¾ ¼O�
� ��Â à�w�á7}�ß�� H æ��Â¥yth^� � jqÞ�ô â »��Lç4ÂZý&�&���Cý~Û�¼º� õºâtê »��Lç4ÂZý&���&�Oý~Ût>*GLç ÂZý&�&���OýWÝ ¼º�$R U ��»�JJý�R ] ¼º�G»�`Gý�R b ¼O�G»�� â ýSE â ¼
»��Pç�ÂZý&���&�Oý~Û�¼º�¬»�f²ýSik¼º�~f æ ��»�� â lnj�m^oOªui`oqm;rzja� â çù»�� â¯æ ý&�&���Oý�� â á ¼ ¤ � ¼ô â Þ ô â �ed » ÝD��f5 ý Â5 ¼S�*� á� ê�åJæ õ âtê »�à â«ê �/� âtê �mE â ¼ T ��i � �õºâtê Þ

õºâtê ��d » Âa�tf æ5 ý Â5 ¼S�*� ô â »�à âtê �/� âtê �mE â ¼ T �ØÂ � �
R U Þ R L TU �ed » Û �ØÂ5 ý Â5 ¼S��� ä� â�å�æ �6Tânæ ��� Å`Â � �
»)J7ýSR ] ¼ºÞ

R L T] �ed » Ûµ»�Ý@�¾Â�¼4�¾Â5 ý Â5 ¼S� ä� â�å�æ á� ê�å T »�� âtê � ¶Jþ� â � êML¬æ ¼ T
ÌzÌ



J�ü�R ] �QP » ¶JJý�R T] » ä� âtå�æ á� ê�å T � Tâ � êML¨æ ¼ L¨æ ¼ºý
�,�`oqp|o

¶J;ç�» ä� â�å�æ á� ê�å T � Tâ � êML¨æ ¼ L¬æ ä� â�å�æ á� ê�å T � â � êML¨æ � âtê �
»�`$ýSR b ¼OÞ R L Tb ��d » Û 5 ý Â5 ¼S��� ä� â�å�æ »�E â � ¶`Ô� â¯æ ¼ T ��� ÅkÂ � ý

`²ü�R b �QP » ¶` ýSR Tb » ä� â�å�æ � Tâ¯æ ¼ L¨æ ¼ºý
�,�`oqp|o ¶`¶ç�» ä�

â�å�æ
� Tâ¯æ ¼ L¬æ ä� â�å�æ � ânæ E â �

»�� â ýSE â ¼ºÞ � â �QP »|»¸ñù�½ñ æ ¼ L¬æ�� ¤�� L¨æ à â ý�»¸ñù�½ñ æ ¼ L¬æ ¼ºý
�,�`oqp|o

ñ ç � ¤ � L¨æ � ý ñ æ ç�� ¤�� R L TU Å
Å R L T] ¯ á L¬æ�� �¡ý

rTium

� ç ¦¨¨© `/�ÈÂ Å ���&�éÅ` Â»���&�éÅ��� ��� � � � ���` Å ���&��Â

ª&««¬ ý à â çú¦¨© à â¯æ���
à â á

ª&«¬ ý c â ç ¦© c ânæ���c â á
ª¬ ý! ¬ç ¦© Â ���Â

ª¬ ý
� L¬æ ç�»,RKTb  
 ¤ �½m^lnrT�kß c L¨æânæ ý��&�&�qý c L¨æâ á ã ¼ L¬æ çØm`l�rz�`ß c â¯æ ý&���&�qý c â á ã �mRKTb c â c ¤â �^»WÂÔ�DRKTb á� ê�å�æ c âtê ¼Oý
� ç ¦¨¨© Â Å �&�&� Å Å�ÏJ Â»�&�&� Å Å��� ��� � � � ��� ���

Å Å �&�&�ú�ÏJ Â

ª ««¬ �
ÌTÉ



" â ü�� â �_P »W» á� ê�å�æ c âtê �DR L Tb ¼ L¬æ á� ê�å�æ c âtê »�à âtê �/� âtê �/`�� ânæ ¼ºý�» á� ê�å�æ c âtê ��R L Tb ¼ L¬æ ¼E â ç@`�� ânæ � " â �
»�f@ý�ik¼OÞ§·¤�`o¡�Chzikm^lt{|l�hziurTyBm^oqikjWlt{�}���hZp¡»�f@ý�ik¼�»¸�zl�vzoCi²{|�ko¡m`r�{�r�rzikm�{|�`o��krzp~rz�soO{|oqp�v�rzytxkoqj���hZp
{|�ko-hT{|�koCp,�`y�h^� � j�¼\l�j

#%$ � Â5 » ä� âtå�æ ô â ��� Å`Â�¼ ��&('*),+- i�. &�'*)/+- L¬æ10 oO£^�¬»��
i � Â5 » ä� â�å�æ ô â ��� Å`Â�¼ � ¼S�32f» f;Û �ÈÂ5 ¼54
³ $ » ä%âtåJæ ô â ¼ & - L¬æ 2f» f�Ûù�ØÂ5 ¼7698M� Â5 » ä� âtå�æ ô â ��� Å`Â�¼ � &('*),+- � 2f» f 5 ¼ � ä�: 4 ý

�,�`oqp|o # l�j¥r-i`hZp|��rTy�l�¦Cl�i`�§�OhZikjW{~rTi�{B{~�kr�{¤m^hwoqjfi`hT{¤m^oC�doCikm�x`�dhzi;f�hzp�i¨�7·¤�kl�j¥m^oCiujWlt{�}sl�j\�,l«{~�
p~oqj|�uo��º{,{|hs{~�`o=�`p~h^m^xk�O{GhT�P�OhZx`i�{|l�i`���soqrzj|x`p~o�hzi@ß7� Å`ÂZý&� Å75^ý��Z�[��ý�5zÊ ã rzikm ¹ oC�doqj|�zxko-��o�rzj|x`p~o hZi
{|�ko§�dhZj|l«{~ltvZo=p|o�rTy�ytl�i`oz�$�²oLp|o��OhZ�zi`l�¦Co�{~�`o=ªkp�jW{�{|oqp|�Ül�i	�`p�rz�Oo�j�rzj r���rT�s��r¡m^oCiujWlt{�}z�$³^h¡l«{ l�j
{|�ko¡�Ohzium^l«{~lthZikrTy\m^oCikj|lt{�}	��hzpÈi´�ZltvZoCimf²�7rTikm²{~�`o¡jWo��OhZikm²{|oCp~�él�i´�`p�rz�Oo�j�l�j=�`p|hZ�uhZpW{~lthZikrTyJ{~h
{|�ko-�srzp|�ZltiurTy¨m^oCiujWlt{�}¡��hZp
f²�P��oqik�Oo�{~�`o=j~rT�s�`y�lti`�s�`p~h^�Oo�m^x`p~o lnj,rzj¥��hZyty�h���jqÞ

f � ;�<|åJæ � <>=@?�A ý
�,�`oqp|o = ? lnj,rLxki`l«{$�uhZlti�{���rzj~j¤r�{ ± ��B	çO5�É�Ã`Âz� ± < çÚ� ÅzÃÓ�×»�� Å`Â�¼
Cu�

y�hz� �� < ç » ± <5 �¶Â�¼ ä� â�å�æ ythZ��ô â �µythZ�D2f» ± < Ûù�ØÂ5 ¼

� ± < Ûù�ØÂ5 ythZ�u» ä�
âtå�æ
ô â ��� Å`Â�¼4�´Û ythZ�D2f» ± < �h5z¼

� < ç �� < � ;�<|å�æ �� < �
i§üåf �ed » f;Û �ÈÂ5 ý Â5 ¼��^» ä� âtåJæ ô â ��� Å`Â�¼"�

ÌZÊ



f æ Þ f æ � ;�<|å�æ � æE< = ? A ý
�,�`oqp|o

y�hz� �� æE< ç ± <5 ä�
â�å�æ

á�
ê�å�æ

y�hz�d» õ âtê �95z¼B�@Û	Ý�y�hz��2f» ± < �95z¼ºý
� æE< ç �� æE< � ;�<|å�æ �� æE< �

F �S}xáhz�u�|Iz��n}HG z{y"|,�"zJI&ÿ�|,z�whr
¹ oO{Ó�JçO���@ßZÂZý&�&���ºý|Û ã m^oqi`hT{~o�{|�`o=m`oq�Olnj|lthZi¢��r � oCp��

»¸í � æ ý&�&���Oý|í � î ¼¬ü�£ � �_P »ÑÅ`ýxÙ »I£ � ¼|¼ºý
�,�`oqp|o�£ � ç�»¸÷`ý�ô � ý õ � æ ý��&�&�Cý õ � î ¼º�`÷�çù»)J7ý�`Gý�R U ý�R ] ýSR b ý�f@ý�iký�f æ ¼º�urTikm

Ù »,£d¼fçLK§»)J7ý�`¤¼�� m^lnrT�`ßnR TU ý�R T] ý&���&�Oý�R T] ã � K§»�JJýS`¥¼ ¤ �DR Tb  
 ¤ �½m^l�rz�kß c L¬ææ ý&���&�qý c L¨æî ã ý
�,�`oqp|o

K§»)J7ý�`¤¼Bç ¦¨¨¨¨©
Â���` Å Å �&�&� ÅJ��t` Â Å �&�&� ÅJ T ��` J Â �&�&� Å��� ��� ��� � � � ���JÀî L¨æ ��` J¨î L T JÀî Lv¾ �&�&� Â

ª ««««¬ ý
 Jl�jGr�ñ ³ Â�vzoq�O{|hZp¥hz�JhZi`oqjq�`rTium c ê çOô õ�ê »�GPç�Âzý��&���Oý|ñ�¼O�B��oqik�Oo

»¸í ��� á 	 æ ý��&�&�Cý|í � î ¼¬ü�à á� ý�£ � �_P »�ÇB»,£ � ¼ºý���»,£ � ¼W¼ºý
�,�`oqp|o

ÇB»,£d¼fç »IÙ L¬ææ~æ »,£d¼SÙ æ T »,£d¼W¼ ¤ à á� ý » � �tÂ�¼
��»,£d¼fç(Ù TST »,£d¼
��Ù T æ »,£d¼SÙ L¬ææ~æ »I£u¼�Ù æ T »,£d¼ºý

Ì9�



rTium��¥o-�kr�vzo �krzpW{~l«{~lthZi`oqm�{|�`o=ñ ³ ñ �srT{|p~l«£�Ù »,£d¼,rzj
Ù »,£d¼fç � Ù æ|æ »,£d¼VÙ æ T »,£d¼Ù T æ »,£d¼VÙ T�T »,£d¼ � ý

�,�`oqp|o Ù æ~æ »,£d¼¤lnj,Ý ³ Ý=�
¹ oO{ �£ �M<S�� ç »¸÷ �N<S� ýxô �N<S�� ý õ �N<S�� æ ý��&���Oý õ �N<S�� á ¼Jm^oqi`hT{~of{~�`o7ChÑ,Ò$m^p�r��±��p~hz� {|�ko¥�dhZjW{|oqp|l�hzp7m^lnj�{~p|l��`x^{~lthZi

hT�,»�÷ký�ô � ý õ � æ ý&�&���Cý õ � á ¼�»���p|hZ�¹� lt�k�kj�j~rT�s�`y�lti`�u�`r��¯{~oCpGj|hz�so��`x`p~i^©®lti��uoqp|l�h^mk¼º� ¹ oO{
õ �M<S�� þ W[Y W[Y \hY� d » f �N<S�æ5 ý Â5 ¼ »Ñÿ�çïÝD�ØÂzý&���&�Oý~ñ�¼ºý

rTium±jWoC{=£ �M<S�� ç »��£ �M<� ý õ �N<S���� á 	 æ ý&�&���Cý õ �N<S�� î ¼O� ¹ oO{PO »�û�üåÇPý
�,¼=m^oCi`hz{|o�{~�`o²»Ññ �¾Ý$¼Õ©Ïv�rTp~lnr�{|osi`hZp|��rzy
m^lnj�{~p|l��`x^{~lthZi���xkik�º{~lthZi¬�¬�,lt{|�´�soqrTi/Ç¶rzikm²�Ch�v�rTp~l�rzik�OoL�srT{|p~l«£Q� � ¹ oC{ � »�û�ü�à á� ý ! ¼$m^oCi`hz{|o�{|�ko
m^lnj�{~p|l��`x^{~lthZi½��xkik�º{~lthZi¶��hZp�{|�`o;�`p~oqm^ln�º{~ltvZo�m^l�jW{|p~l��`x^{|l�hzi¾hT��»¸í ��� á 	 æ ý&���&�Oý~í � î ¼��OhZikm^lt{|l�hzikrzy¥hZi
í á� ç�à á� rTium�hzi�{~�`osj|rz���kyto§mkr�{~r ! �À�OhZp|p~oqj|�dhzikm^l�i`��{~h¡{~�`o�m`oCikj|l«{�};l�i	o���xkrT{|l�hzi½»WÂ�¼O� ·¤�`oqi
hzxkpÓ3�hzi�{|o§g¥rzp|y�hLoqv�rTy�xkr�{~lthZi¢hz��{~�`o-�`p~oqm^ln�º{~ltvZo�m`l�jW{|p~lt�kx^{|l�hzi;lnj¤�zl�vzoCi��w}

� »¸à á 	 æ ý��&�&�qýWà î üÕà á� ý ! ¼SR ÂH T�<|åJæ O »�à á 	 æ ý��&���CýWà î üåÇB»I£ �N<S� ¼ºý���»,£ �N<S� ¼|¼"� » � � 5Z¼
� �Õ5 à�w�á7}�ß »,H T ¼Â¥yth^� � jqÞXô â »��-çôÂZý&���&�Oý~Û�¼º� õ âtê »���ç Âzý��&���Oý|Ût>~G-ç Âzý��&�&�CýWÝ$¼O�4R U �
ô ] â »���ç Âzý��&�&�Cý|Û�¼O� õ ] âtê
»��Pç�ÂZý&���&�Oý~Ût>�GPç´5^ý��&���OýWÝ$¼O��JJ��� â »��7ç�Âzý��&�&�Cý|Û�¼O�­»�f@ý�ik¼O�~f æ �­»�f T ý�i ] ¼º�~f ¾ �ô â � õºâ«ê �jR U ÞPrzj¤l�i�3�h^m^oCyf»IH æ ¼O�km^p~hz�`�klti`��E â �ô ] â Þ ô ] â ��d » Ý@�¾Â��tf T5 ý Â5 ¼S�*� á� ê�å T õ ] âtê »�� âtê ��Jþ� â � êML¬æ ¼ T �ti ] �

Ì�Ë



õ ] âtê Þ õ ] âtê ��d » Âa�tf ¾5 ý Â5 ¼S�*� ô ] â »�� âtê ��Jþ� â � êML¬æ ¼ T �ÈÂ � �J7Þ
J � P »W»Ññ � ��� ÅzÅZÅ`Â�¼ L¨æ ä� â�å�æ á� ê�å T c ] âtê � â � êML¬æ � âtê ýq»Ññ � ��� ÅzÅZÅ`Â�¼ L¨æ ¼Oý

�,�`oqp|o
ñ � ç ä�

âtå�æ
á�
ê�å T c ] âtê ��Tâ � êML¨æ �� â Þ � â �_P »|»¸ñ¹�½ñ æ ¼ L¬æ ñ�à â ýq»Ññù�µñ æ ¼ L¨æ ¼ºý

�,�`oqp|o
ñ ç×m^lnrT�`ß c â¯æ ý��&���Cý c â á ã ý ñ æ çL� ¤�m^lnrT�`ßnR L TU ý c ] â T ý&�&���Cý c ] â á ã �¡ý

rTiumU��lnj�m^oCªki`oqm;rZj,rT�dh�vzoz�
»�f@ý�ik¼O�~f æ ÞBrZj¤lti;�sh^m^oCyB»IH æ ¼O�
»�f T ýSi ] ¼ºÞ f T � ;�<|å�æ � T <>=@?�A ý
�,�`oqp|o =@? lnj,rL�dhzl�i�{���rzj~j,r�{ ± ��B�ç´5�É�Ã`Âz� ± < ç � ÅzÃ��×»�� Å`Â�¼
Cu�

ythZ� �� T < ç » ± <5 �¾Â�¼ ä� â�å�æ ythZ��ô ] â �µythZ�D2f» ± < Û �×Â5 ¼

� ± < Û �ØÂ5 ythZ�u» ä�
âtå�æ
ô ] â ��� Å`Â�¼B�±Û ythZ�D2f» ± < �h5z¼Oý

� T < ç �� T < � ;�<|å�æ �� T < �
ÌzÄ



i ] üåf T �ed » f T Û �ÈÂ5 ý Â5 ¼��^» ä� âtåJæ ô ] â ��� Å`Â�¼��f ¾ Þ f ¾ � ;�<|å�æ � ¾V< = ? A ý
�,�`oqp|o

y�hz� �� ¾W< ç ± <5 ä�
â�å�æ

á�
ê�å T ythZ�u» õ ] â«ê �95z¼B�±Ûµ»�Ý¼�¾Â�¼wy�hz�D2\» ± < �h5Z¼ºý� ¾W< ç �� ¾W< � ;�<|å�æ �� ¾V< �

F �S}xáhz�u�|Iz��n}HG z{y"|,�"zJI&ÿ�|,z�whr
»¸í � æ ý&�&���Oý|í � î ¼¬ü�£ � �_P »ÑÅ`ýxÙ »I£ � ¼|¼ºý

�,�`oqp|o�£ � ç�»¸÷`ý�ô � ýCß õ � ê ã îê�å�æ ý�ô ] � ýOß õ ] � ê ã îê�å T ¼O�`÷�ç�»�JJý�R U ý�f@ý�iký�f æ ý�f T ýSi ] ý�f ¾ ¼º�urTikm
Ù »,£d¼fç�KL»)J¬¼�� m^lnrT�`ßnR TU ý c L¬æ] T ý��&�&�Cý c L¨æ] î ã � K§»�J¨¼�¤6�½m^lnrT�uß c L¨ææ ý��&�&�qý c L¨æî ã ý

�,�`oqp|o

K§»�J¨¼Bç ¦¨¨¨¨©
Â Å Å ���&�éÅJ Â Å ���&�éÅJ T J Â ���&�éÅ��� ��� ��� � � � ���J¨î L¬æ JÀî L T JÀî Lv¾ ���&��Â

ª&««««¬ ý » � � Ì�¼
c ê ç´ô õºê �krTikm c ] ê ç�ô ] õ ] ê �B�GoCik�Co

»¸í ��� á 	 æ ý��&�&�Cý|í � î ¼¬ü�à á� ý�£ � �_P »�ÇB»,£ � ¼ºý���»,£ � ¼W¼ºý
�,�`oqp|okÇ´rTikmX�×rzp|o�m^oCªki`oqm�l�i±» � ��Â�¼O�

ÌzÃ



¹ oO{�»�÷ �N<S� ý�ô �N<S�� ýOß õ �N<S�� ê ã áê�å�æ ýxô �M<S�] � ýCß õ �M<S�] � ê ã áê�å T ¼�m^oCi`hz{|os{~�`oYC9Ñ�Ò�m`p~r�����p~hz� {|�`o��dhZjW{|oqp|l�hzp-m^lnj�©
{|p~l��`x^{|l�hzi;hz�¥»�÷ký�ô � ýOß õ � ê ã áê�å�æ ýxô ] � ýCß õ ] � ê ã áê�å T ¼�»¯��p~hz� � lt�`�uj�j|rz�s�`ytl�i`�w¼º� ¹ oC{

õ �M<S�� þ W[Y W[Y \hY� d » f �N<S�æ5 ý Â5 ¼Oý õ �N<S�] � þ W[Y W[Y \hY� d » f �N<S�¾5 ý Â5 ¼ »Ñÿ�çïÝD�ØÂzý&���&�Oý~ñ�¼ºý
rTium²j|oO{ £ �N<S�� çô»�÷ �N<S� ý�ô �N<S�� ýOß õ �N<S�� ê ã îê�å�æ ýxô �M<S�] � ýCß õ �M<S�] � ê ã îê�å T ¼º�¡·¤�`oqi¬�­rzj�l�iï» � �Õ5z¼O�­hZx`p�3�hzi�{~o�g¥rzp|y�h
oCv�rzytxkrT{|l�hzi�hT�J{|�`o-�kp|o�m^l��O{|l�vzo-m^lnj�{~p|l��`x^{~lthZi¢lnj,�ZltvZoCi���}

� »¸à á 	 æ ý��&�&�qýWà î üÕà á� ý ! ¼SR ÂH T�<|åJæ O »�à á 	 æ ý��&���CýWà î üåÇB»I£ �N<S� ¼ºý���»,£ �N<S� ¼|¼"�
� � Ì à�w�á7}�ß »,H ¾ ¼Â¥yth^� � jqÞ4ô â »��7ç�Âzý��&�&�Cý|Û�¼O� õºâtê »��Pç�ÂZý&���&�Oý~Ût>�GPç�Âzý��&���OýWÝ$¼O�6R U ��R ] �9J â »��7ç�Âzý&���&�qý|Û�¼O�KºJJ��R � �� â »��7ç ÂZý&���&�Oý~Û�¼º�­»�f²ýSik¼º�jf æ �ô â � õºâ«ê �jR U ÞPrzj¤l�i;��h^m^oqyf»,H æ ¼º�um^p|hZ�`�`l�i`��E â �R ] Þ R L T] � d » Ûµ»�Ý@�¾Â�¼ �ØÂ5 ý Â5 ¼S� ä� âtå�æ á� ê�å T »W»�� â«ê �/J â � â � êML¨æ ¼ T ��� ÅkÂ�¼��J â Þ J â �QP »W»Ññ � �DR L T� ¼ L¨æ »¸ñ � ¶J â ��R L T� ºJ¨¼Oýq»Ññ � ��R L T� ¼ L¨æ ¼
�,�`oqp|o

ñ � çOR L T] á�
ê�å T � Tâ � êML¨æ ý ¶J â ç�» á� ê�å T � Tâ � êML¨æ ¼ L¬æ á� ê�å T � â � êML¬æ � âtê �ºJ7Þ

ºJ �_P »|»�R L T� Û ��� ÅZÅzÅkÂ�¼ L¬æ R L T� ä�
âtåJæ
J â ý�»�R L T� Û ��� ÅZÅzÅ`Â�¼ L¬æ ¼"�

ÉZÅ



R � Þ R L T� ��d » Ûù�ØÂ5 ý Â5 ¼�¿0» ä�
âtå�æ
»�J â ��ºJ¨¼ T ��� Å`Â�¼��

� â Þ � â �_P »|»¸ñ¹�½ñ æ ¼ L¬æ ñ�à â ýq»Ññù�µñ æ ¼ L¨æ ¼ºý
�,�`oqp|o

ñôç×m^lnrT�kß c ânæ ý&�&���Cý c â á ã ý ñ æ çL� ¤�m^lnrT�kß�R L TU ýSR L T] ý��&�&�qýSR L T] ã ��ý
� ç ¦¨¨© Â Å �&��� Å Å�ÏJ â Â½�&��� Å Å��� ��� � � � ��� ���

Å Å �&���®�ÏJ â Â

ª&««¬ �
»�f@ý�ik¼O�~f æ ÞBrZj¤lti;�sh^m^oCyB»IH æ ¼O�
F �S}xáhz�u�|Iz��n}HG z{y"|,�"zJI&ÿ�|,z�whr

»¸í � æ ý&�&���Oý|í � î ¼¬ü�£ � �_P »ÑÅ`ýxÙ »I£ � ¼|¼ºý
�,�`oqp|o�£ � ç�»¸÷`ý�ô � ýCß õ � ê ã îê�å�æ ý�J � ¼º�`÷�ç�»,R U ý�R ] ý�f@ý�i`ýSf æ ýnºJJýSR � ¼º�urTikm

Ù »,£d¼fçLK§»�J¨¼&� m^lnrT�uß�RKTU ýSRKT] ý��&���CýSRKT] ã � K§»)J¬¼ ¤ �µm`l�rz�`ß c L¨ææ ý&���&�Oý c L¬æî ã ý
�,�`oqp|oZK§»�J¨¼¥lnj�m^oCªki`o�m¢l�i´» � � ÌZ¼�rTikm c ê çOô õ�ê »�Gfç ÂZý&���&�Cý~ñ�¼º�P�GoCik�Co

»¸í ��� á 	 æ ý��&�&�Cý|í � î ¼¬ü�à á� ý�£ � �_P »�ÇB»,£ � ¼ºý���»,£ � ¼W¼ºý
�,�`oqp|okÇ´rTikmX�×rzp|o�m^oCªki`oqm�l�i±» � ��Â�¼O�

¹ oO{§»�÷ �N<S� ý�ô �N<S�� ýOß õ �N<S�� ê ã áê�å�æ ý�J � ¼¤m^oqi`hT{~o${~�`o�C9Ñ�Òsm^p~r��×��p|hZ��{|�ko-�uh�j�{~oCp~lthZp¤m`l�jW{|p~lt�kx^{|l�hzi;hT�
»�÷ký�ô � ýOß õ � ê ã áê�å�æ ý�J � ¼�»���p|hZ�¹� lt�k�kj�j~rT�s�`y�lti`�w¼º� ¹ oO{

õ �M<S�� þ W[Y W[Y \hY� d » f �N<S�æ5 ý Â5 ¼ »Ñÿ�çïÝD�ØÂzý&���&�Oý~ñ�¼ºý
ÉkÂ



rTium�j|oO{�£ �N<S�� çÜ»�÷ �N<S� ý�ô �N<S�� ýOß õ �N<S�� ê ã îê�å�æ ý�J �N<S�� ¼O�§·¤�`oqi¬�¬rzj$ltiï» � � 5Z¼º�¨hZx`p�3	hzi�{|o¡g¥rTp~yth¢oCv�rTy�xkrT{|l�hzi
hT�J{|�ko-�`p|o�m^ln�º{|l�vzo-m^lnjW{|p~lt�`x`{|l�hzi�l�j,�ZltvZoCi��w}

� »¸à á 	 æ ý��&�&�qýWà î üÕà á� ý ! ¼SR ÂH T�<|åJæ O »�à á 	 æ ý��&���CýWà î üåÇB»I£ �N<S� ¼ºý���»,£ �N<S� ¼|¼"�

É65



· � Â ¹ Ð ÂZ�tÂË¥Í�³^·
Ð Á ë|Í Á °7Í Á ÷ËPrTp�rT�soC{|oCp °`x`y�y�³^rz�s�`yto �=�ð³À�kÆ$p~hz�dhzx^{�j �§� ³¨�j� p~rZm`j g\hzyÏ�~� p~rZm`j
Ûôç×Ä`Â�Ì Û çØÌwË Ûôç�ÂqÅzÅ Û ç Â�575J � ÃzÄ � ÃZÊ � ÃwË � ÃzÃ
»W� ÃwËw�q� ÃZÃZ¼ »��èËh5^�qÂz� ÅZÊZ¼ »�� ÄzÃk�CÂZ� Å65z¼ »W� ÃzÉk�qÂz� Å9�Z¼` �-� ÅZÅ �-��Â�5 � ÅZÅ �-� Å7�
»��-��ÂzÂZ�C� ÅzÃ�¼ »���5`� Ã65^��5`�tÂ�ÄZ¼ »���5^�Õ5^Âz�x5^��Â�Ëz¼ »���5`� ÄkÂz�CÂZ�ðË�É�¼R U � Ì75 ��Â�5 �tÂ�Ê ��Â�Ê
»W� 5zÌ`�q� Ì�Êz¼ »�� ÅTÉk�q� ÌzÉ�¼ »�� ÅZÊ`�C� ÌzÄ�¼ »�� ÅTÉk�q� ÌZÄZ¼R ] ��ÂqÅ ��ÂzÂ �tÂZÂ ��ÂqÅ
»W�tÂ�Å`�q�tÂZÂ�¼ »�� ÅzÄk�C��Â�ÊZ¼º� »�� ÅzÃk�C��ÂqÌ�¼ »�� ÅzÄ`�q�tÂZÂ�¼R b � ÅzÄ �Õ5TÌ � 5�Ë �Õ5h�
»W� ÅzÉk�q� 575z¼ »�� ÅzÄ`�q� ÌZÌZ¼ »�� Å�Ë^�C� Ì9��¼ »�� Å9�`�q� Ì�Êz¼f Âz�Õ5TÅ ÂZ� �ZÌ Âz��ÂCÉ ÂZ�tÂqÉ»�ÂZ� ÅwËw�qÂz� ÌzÌZ¼ »�� ÃTÉk�x5^�èË�Ä�¼ »��èË�Ãk�CÂZ� ÊzÄZ¼ »W� Ä�Ê^�qÂz�ðÊ95z¼ºR Ö ��ÂzÂ ��Â�� �tÂZÂ � ÅzÃ
»W�tÂ�Å`�q�tÂn5z¼ »���ÂzÂz�q� 5`Â�¼ »�� ÅzÄk�C��ÂqÌ�¼ »�� Å�Ëw�q�tÂZÂ�¼Î�hz{|oZÞ¬� Å65zÊLrTikm²� Ã�ËTÊ=��xkrziZ{~lty�oqj,rzp|o l�i��urTp~oCi�{|�`o�jWo�jC�

· � Â ¹ Ð ÂZ� 5Ë Á ÐfÆ$ë|g¥·¤ëV[�ÐïÆ$ëW³^· Á ë�ÂÏêG·¤ë|Í�Î�°7Í Á RjÖ�ç�Ân� × cØ$xkrzi�{|l�yto
³^rz���kyto � ÅZÊ �tÂ�Å �Õ5zÊ � ÊzÅ �èËTÊ � ÃzÅ � ÃZÊ
°`xkyty � ÅTÉ � Å�Ê � Å�Ë �tÂZÂ �Õ5TÅ � É�Ê � Ä`Â»¸Û ç×Ä`Â�ÌZ¼
�=�ð³À�kÆ$p~hz�dhzx^{�j � Å9� � ÅZÄ ��ÂzÂ �tÂ�� �Õ5ZË � ÉZÃ �èË�Ã
»¸Û ç×Ì�Ëz¼
�=�ð³À�j� p�rzmkj � ÅTÉ � Å�Ê � Å9� �tÂZÂ �Õ5^Â � ÉZÃ � ÃzÌ»¸Û ç�ÂqÅZÅZ¼
g\hzyÏ�~� p�rzm`j � ÅzÌ � ÅzÉ � ÅZÊ � ÅZÃ ��ÂqÄ � ÉZÅ �èËTÊ»¸Û ç�Â�575z¼

ÉZÌ



· � Â ¹ Ð Âz� ÌË Á ÐfÆ$ë|g¥·¤ëV[�ÐïÆ$ëW³^· Á ë�ÂÏêG·¤ë|Í�Î ³�°JÍ Á ythZ�u»�Ð � Á ÎGë�Î��-³`¼ Á Ð\³wë�Æ�ê � ¹ ³Ø$xkrTi�{~lty�o
ëÕikm^l�vwl�m`xkrTy � ÅZÊ �tÂ�Å �Õ5zÊ � ÊzÅ �ðËzÊ � ÃZÅ � ÃZÊ�7çØÌzÄ
Ý��ØÂ �-Âz�Õ5^Â �-Âz� Å9� �-� ÄzÌ �-� ÊzÄ �-� ÌTÉ �-�tÂ�Å � ÅZÊ
Ý��¶Ê �-Âz�Õ5zÊ �-Âz� ÅzÄ �-� Ä75 �-� ÊTÉ �-�Õ5h� � ÅZÅ ��Â��
Ý��ØÂ�Å �-Âz�Õ5TÄ �-Âz��ÂqÅ �-� Ä`Â �-� ÊzÅ �-��ÂqÃ �tÂ�Å �Õ5TÄ
Ý���5zÅ �-Âz� ÌzÅ �-Âz��ÂqÅ �-�èË�Ä �-� É�5 �-� Å�Ë � 5ZÊ � É�Êºà â çµ�È� �7�`ý¥à â � á ç �È��ÂzÂZý¥jW{~m�»�à â ¼fç � Ì�Ë�7çØÌTÉ6�
Ý��ØÂ �-� Å�Ë � Å�Ê �Õ5TÌ � É�5 � �65 � ÄkÂ � ÃTÉ
Ý��¶Ê �-��ÂqÃ �-� Å9� ��Â�� � É�Å � �zÉ � Ä7� ÂZ� ÅZÅ
Ý��ØÂ�Å �-� Ì`Â �-��Â�Ê � ÅzÃ � ÌwË � �zÉ � ÃZÅ ÂZ� Å�Ê
Ý���5zÅ �-� ÉwË �-� ÌzÅ �-� Å`Â � ÌkÂ � �zÉ � ÃZÌ ÂZ�tÂZÂºà â çµ� Ê`Âzý¤à â � á çÚ��ÂCÉuý¥jW{~m­»�à â ¼BçÚ�Õ5TÄ�7ç�ÂqÃ7�
Ý��ØÂ �-� Ä75 �-�èËwÂ �-�ðÊ�É �-� Ì�Ê �-��ÂCÉ � Å7� �Õ5TÅ
Ý��¶Ê �-� ÄzÃ �-�èËzË �-�ðÊh� �-� Ì65 �-� ÅzÄ �tÂ�Ê � ÌzÅ
Ý��ØÂ�Å �-� Ã9� �-� Ä`Â �-�ðÊh� �-� 5zÃ �-� Å`Â � 5TÉ � ÉkÂ
Ý���5zÅ �-Âz� ÅzÌ �-� ÄZÊ �-�ðÊh� �-� 5TÉ � ÅZÄ � ÌZÄ �ðÊh�ºà â çµ�È�tÂZÂzý¥à â � á ç �È� ÃzÌký¥jW{~m�»�à â ¼fç � ÌzÅ�7çÈÉZÃkÂ
Ý��ØÂ ��ÂCÉ � 5zÌ � Ì9� � É�Ã � �ZÅ �ðËTÅ �èËo�
Ý��¶Ê �-� Å75 � ÅZÃ �Õ5ZË � ÉwÊ � �ZÌ �ðËTÄ � ÄzÄ
Ý��ØÂ�Å �-��Â�� �-� ÅzÌ ��ÂqÄ � ÉuÂ � �ZÌ � ÄzÉ � Ã9�
Ý���5zÅ �-� ÌZÊ �-�Õ5TÅ � Å9� � ÌzÉ � �ZÌ � ÄZÄ ÂZ� ÅZÌºà â çµ�tÂn5^ý¤à â � á çÚ� �ZÊ`ý¥jW{~m­»�à â ¼BçÚ�Õ595

ÉzÉ



· � Â ¹ Ð Âz� Ì;»¸�OhZi�{|l�i�xkoqmk¼
Ø$xkrTi�{~lty�o

ëÕikm^l�vwl�m`xkrTy � ÅZÊ �tÂ�Å � 5ZÊ � ÊzÅ �èËTÊ � ÃzÅ � ÃZÊ�7çØÌ75`Â
Ý��ØÂ �-�Õ5TÃ �-�Õ5zÊ �-�tÂ�Ë �-� ÅzÃ �-� ÅzÅ � Å�Ë ��Â�5
Ý��¶Ê �-� ÉwË �-� ÌzÄ �-� 5TÉ �-� ÅzÄ � ÅzÄ �Õ595 � ÌzÅ
Ý��ØÂ�Å �-�ðÊTÄ �-� ÉwË �-� 5zÄ �-� Å�Ë ��ÂCÉ � Ì75 � ÉzÉ
Ý���5zÅ �-�èËh5 �-�ðÊZË �-� ÌZÌ �-� Å9� �Õ5^Â � É�Ê � �zÅºà â çµ� ÅZÌ`ý¤à â � á çÚ�È��ÂqÅký¥jW{~m­»�à â ¼BçÚ� Å�Ë�7çÈÉkÂ�Ê
Ý��ØÂ �-� ÃTÉ �-�èËo� �-� É�Ä �-��ÂqÄ ��ÂqÌ � ÉZÌ � �zÌ
Ý��¶Ê �-� ÃzÃ �-� ÄzÅ �-� ÊzÅ �-��Â�Ë ��Â�Ë � ÉZÃ �èË�Å
Ý��ØÂ�Å �-Âz� ÅTÉ �-� ÄTÉ �-� Ê`Â �-��Â�Ê �Õ5^Â �ðÊzÊ �èËzË
Ý���5zÅ �-Âz��ÂqÅ �-� ÄzÄ �-� Ê75 �-��Â�5 �Õ5TÄ � �TÉ � Ä�Ëºà â çµ�È� ÅkÂzý¥à â � á ç �È� ÉZÄký¥jW{~m�»�à â ¼fç � ÉwË�7çÈÉZÄkÂ
Ý��ØÂ �-��Â�Ê �-��ÂqÅ �-� Å65 � Å7� ��Â�Ê �Õ5TÌ �Õ5TÄ
Ý��¶Ê �-� ÌzÌ �-�Õ5�É �-�tÂ�Å � Å7� �Õ595 � Ì�Ë � É�Ê
Ý��ØÂ�Å �-� É7� �-� ÌTÉ �-�tÂ�Ê � Å7� �Õ5ZË � É7� �ðÊZË
Ý���5zÅ �-� �`Â �-� É7� �-� 575 � Å�Ê � Ì75 �ðÊZË �èËwÂºà â çµ�tÂn5^ý¤à â � á çÚ� ÅZÊ`ý¥jW{~m­»�à â ¼BçÚ� Å�Ë�7çO5TÃwË
Ý��ØÂ �-Âz� ÃzÅ �-Âz� ��Ë �-ÂZ� ÌZÅ �-� Ã`Â �-� ÉZÃ �-� Å�Ë �Õ5^Â
Ý��¶Ê �-Âz� ÄzÃ �-Âz� �ZÊ �-ÂZ� 59� �-� ÄZÊ �-� ÉkÂ � Å75 � Ì`Â
Ý��ØÂ�Å �-Âz� ÄzÄ �-Âz� �75 �-ÂZ� 575 �-�èË�Ä �-� Ì75 ��Â�5 � ÉkÂ
Ý���5zÅ �-Âz� ÄTÉ �-Âz�ðÊZË �-ÂZ�tÂ�Ì �-� �9� �-��ÂqÄ �Õ5TÄ �ðÊTÄºà â çµ�-Â9� Å�Ë^ý\à â � á çµ�È� Ì�Ê^ý¤j�{�m¬»�à â ¼Bçµ� Ê9�

É�Ê



· � Â ¹ Ð Âz� ÉË Á Ð\ÆGë|g¥·¤ëV[�ÐïÆGëW³^· Á ë�Âaê$·¤ë|Í�Î$³�°JÍ Á y�hz�d»�Ð � Á Î�ë�Î��-³`¼ Á Ð¥³wë�Æ�ê � ¹ ³
Á Ð\³^· Á ë|g¥·
ÐfÆÚ3²Í Æ�Ð ¹ » c â �ChzikjW{~rziZ{º¼Ø$xkrzi�{|l�yto

ëÕikm^l�vwl�m`xkrTy � ÅZÊ �tÂ�Å � 5ZÊ � ÊzÅ �èËTÊ � ÃzÅ � ÃZÊ�7çØÌzÄ
Ý��ØÂ �-� Ä9� �-�èËo� �-� ÊzÄ �-� ÌzÄ �-��ÂqÄ � ÅzÅ ��ÂqÅ
Ý��¶Ê �-Âz� ÅZÊ �-� Ã`Â �-� �ZÃ �-� ÉZÌ �-��ÂqÄ � ÅZÊ ��ÂqÄ
Ý��ØÂ�Å �-Âz� ÅzÃ �-� ÃZÊ �-�ðË^Â �-� É�Ê �-��ÂqÃ � Å9� �Õ5TÅ
Ý���5zÅ �-Âz��ÂqÅ �-� Ã9� �-�ðË95 �-� É�Ê �-��ÂqÃ � Å9� �Õ5^Âºà â çµ�È� �7�`ý¥à â � á ç �È��ÂzÂZý¥jW{~m�»�à â ¼fç � Ì�Ë�7çØÌTÉ6�
Ý��ØÂ �-��Â�� �-� ÅZÊ �tÂ�Ì � ÌZÌ �ðÊ95 �èË�Å � Ä`Â
Ý��¶Ê �-�Õ5h� �-��Â�5 �tÂZÂ � Ì7� � �`Â � ÄzÌ � Ã�Ë
Ý��ØÂ�Å �-�Õ5TÄ �-��ÂCÉ �tÂ�Å � ÌwË � �zÌ � Ä9� ÂZ� ÅZÅ
Ý���5zÅ �-�Õ5TÃ �-��ÂCÉ �tÂ�Å � ÌwË � �zÌ � Ä�Ë ÂZ� ÅkÂºà â çµ� Ê`Âzý¤à â � á çÚ��ÂCÉuý¥jW{~m­»�à â ¼BçÚ�Õ5TÄ�7çÈÉZÄkÂ
Ý��ØÂ �-� ÉkÂ �-� ÌzÅ �-�tÂn5 � ÅZÄ �Õ5ZË � É�Ê �ðÊh�
Ý��¶Ê �-�ðÊTÌ �-� ÌzÃ �-�tÂ�Ë � ÅZÄ � ÌzÌ �ðÊh� � �zÃ
Ý��ØÂ�Å �-�ðÊh� �-� ÉkÂ �-�tÂ�Ä � ÅZÄ � ÌZÊ �ðÊTÄ �èËh5
Ý���5zÅ �-�ðÊh� �-� É65 �-�tÂ�Ä � ÅZÃ � ÌZÊ �ðÊTÃ �èË�Ìºà â çµ�tÂn5^ý¤à â � á çÚ� ÅZÊ`ý¥jW{~m­»�à â ¼BçÚ� Å�Ë�7çO5TÃwË
Ý��ØÂ �-Âz�Õ5TÅ �-Âz��ÂqÅ �-� Ã65 �-�èËh5 �-�ðÊ95 �-� ÌZÊ �-�Õ5�É
Ý��¶Ê �-Âz� Ì9� �-Âz�Õ5TÌ �-ÂZ� ÅZÅ �-�èËTÊ �-�ðÊTÅ �-�Õ5ZË �-��ÂqÌ
Ý��ØÂ�Å �-Âz� ÌzÃ �-Âz�Õ5zÊ �-ÂZ� Å65 �-�èËTÊ �-� ÉZÃ �-�Õ5zÊ �-��ÂqÅ
Ý���5zÅ �-Âz� ÉZÅ �-Âz�Õ5h� �-ÂZ� Å65 �-�èËo� �-� ÉZÃ �-�Õ5�É �-� ÅzÃºà â çµ�-Â9� Å�Ë^ý\à â � á çµ�È� Ì�Ê^ý¤j�{�m¬»�à â ¼Bçµ� Ê9�

É7�



· � Â ¹ Ð ÂZ� ÊË¥Í�³^·
Ð Á ë|Í Á °7Í Á ÷oÆÈ�Gë����,©�³kg¥� Í-Í ¹ ³ � 3gË ¹ ÐËPrTp�rT�soC{|oCp »WÂ�¼ »I5z¼ »¸Ì�¼ »�Éw¼J � Ã�Ë � ÃzÄ � Ã�Ê Ü
»W� Ã65^�qÂz� Å75z¼ »W� Ã�Ê^�qÂz� Å`Â�¼ »�� Ã75`�C� ÃzÄ�¼` � ÃzÌ Ü Ü Ü
»��$Ë^� ÌZÃ`�S�k� ÊTÉ�¼R U � ÅzÃ � Ì75 � ÌzÉ � ÌzÌ
»W� ÅzÉk�q� ÌwËT¼ »W� 5zÄ`�q� ÌZÄZ¼ »��Õ5TÃk�C� ÌzÃ�¼ »��Õ5TÄ`�q� ÌZÄZ¼R ] ��ÂzÂ ��ÂzÂ Ü ��ÂzÂ
»W�tÂ�Å`�q�tÂ�ÌZ¼ »W�tÂ�Å`�q�tÂ�ÌZ¼ »���ÂqÅ`�q�tÂ�ÌZ¼R b ��ÂqÌ Ü Ü Ü
»W� ÅzÉk�q� ÌZÌZ¼f Âz� ÌZÊ Âz� Ì9� Âz�Õ5TÃ ÂZ� ÌZÌ»W� ÃkÂz�x5^� Å`Â�¼ »W� ÃZÅ`�x5^� ÅzÅZ¼ »�� Ä`ÂZ��5^��ÂqÌ�¼ »W� ÃZÌ`�qÂz� ÃzÄZ¼f æ 5^� Ì75 5^� Ì`Â Âz� Ä�Ë 5`� Ì65
»WÂz�èËh5^�~Ì`�Õ5TÄ�¼ »WÂz�èË�Ì`�~Ì`�Õ5ZËz¼ »�ÂZ� ÌZÌ`��5`�ðË^Â�¼ »WÂz�èËo�`�~Ì`� ÌzÅ�¼ºR Ö � ÅzÃ � ÅzÃ � Å�Ê � ÅzÃ
»W� Å7�`�q�tÂZÂ�¼ »W� Å7�`�q�tÂZÂ�¼ »�� ÅzÌk�C� Å�Ëz¼ »�� Å9�`�q�tÂZÂ�¼f T Ü Ü Ì`��Â�Ë Ü

»,5`� ÅZÅ`�S�k� ÉZÉ�¼f ¾ Ü Ü Ì`� ÃZÊ Ü
»,5`� ÊzÅ`��Ë^� �ZÅZ¼ºR ] Ü Ü �tÂZÂ Ü
»�� ÅzÃk�C��ÂCÉw¼ºJ Ü Ü Ü � Ã9�

»�� Ã75^�q� ÃZÃZ¼R � Ü Ü Ü � Å9�
»�� ÅzÌ`�q�tÂ�ÅZ¼Î�hz{|oZ�7»WÂ�¼�3�h^m^oCy¤»,H æ ¼OÞ c âtê ç ô âMõºâtê »�l�ik�Cytxkm`o:E â ¼�>B»,5Z¼Ó3�h^m^oqy¤»IH æ ¼OÞ c âtê çýô âIõOâ«ê»¸m`p|hZ�¼E â ¼�>G»¸Ì�¼X3	hwm`oCy=»,H T ¼ºÞ c âtê çûô â õ â«ê � c ] âtê çûô ] â«ê õ ] âtê >G»�Éw¼=3�h^m^oCy=»IH ¾ ¼OÞc â«ê ç�ô âMõºâ«ê �*J â >¨� Å65zÊ�rTium�� Ã�ËzÊ ��xkrziZ{~lty�oqj,rzp|o�l�i;�krTp~oCi�{|�koqj|oqjq�

ÉwË



· � Â ¹ Ð Âz� �Ë¤Í�³^·
Ð Á ë|Í Á °JÍ Á ÷nÆ�g,Í ¹­¹ Ð��kÐï³ � 3gË ¹ ÐËPrTp�rT�soC{|oCp »�Â�¼ »I5z¼ »¸Ì�¼ »¸É�¼J Âz� ÅZÊ � ÃzÄ � ÃzÉ Ü
»�Âz� Å`ÂZ�CÂZ� ÅZÄZ¼ »W� Ã7�`�CÂZ� ÅZÅZ¼ »�� Ã75`�C� Ã�Ëz¼` ��Ì`� ÅTÉ Ü Ü Ü

»��$Ë^� ÌkÂz�&�-ÂZ� 5�ËT¼R U �tÂqÉ � ÌzÌ � ÌzÉ � ÌZÌ
»�� ÅZÊ`�C�ðÊh��¼ »W� 5zÄ`�q� ÌZÄZ¼ »��Õ5TÃk�C� ÌzÃ�¼ »��Õ5TÃk�C� ÌzÃZ¼R ] � ÅZÃ ��ÂqÅ Ü �tÂZÂ
»�� ÅzÄk�C��ÂqÅ�¼ »W� ÅZÃ`�q�tÂZÂ�¼ »���ÂqÅk�C��ÂqÌZ¼R b �tÂ�Ì Ü Ü Ü
»�� ÅTÉu�C� ÌzÌ�¼f Âz� ÌzÄ Âz�Õ5ZË 5^�ðÊ95 ÂZ� Ì65»�� Ã�Ë^�CÂz� Ã75Z¼ »W� ÄZÃ`�CÂZ�ðËh�Z¼ »�Âz��Â��k��5zÌ`� Å9�Z¼ »�� Ã`Âz�qÂz� Ä9��¼f æ 5^� Å75 Âz� Ã�Ë Âz� É65 ÂZ� ÃZÄ
»�Âz�ðÊTÄk��5`� �ZÃZ¼ »�ÂZ� ÊzÌ`�x5^� �TÉ�¼ »�ÂZ� ÅzÉk��5`�tÂ�ÅZ¼ »WÂz�ðÊ�Éu��5^� ��Ëz¼ºR Ö � ÅwË � Å9� � ÅZÌ � ÅwË
»�� ÅZÊ`�C� ÅzÃ�¼ »W� Å�Ê^�q� ÅZÄZ¼ »�� Å75`�C� ÅZÊZ¼ »�� ÅZÊ`�C� ÅzÄZ¼f T Ü Ü 5^�ðÊTÅ Ü

»�ÂZ�ðËTÅ`�WÉu�tÂ�ÄZ¼f ¾ Ü Ü Ì`�èËo� Ü
»,5`� ÊzÌ`�S�k� É�ÌZ¼ºR ] Ü Ü �tÂ�Å Ü
»�� ÅzÄk�C��Â�5Z¼ºJ Ü Ü Ü � ÃwË

»�� Ã9�k�C� ÃzÃZ¼R � Ü Ü Ü � ÅwË
»�� ÅTÉu�C��ÂqÅZ¼Î�hz{|oZ�7»WÂ�¼�3�h^m^oCy¤»,H æ ¼OÞ c âtê ç ô âMõºâtê »�l�ik�Cytxkm`o:E â ¼�>B»,5Z¼Ó3�h^m^oqy¤»IH æ ¼OÞ c âtê çýô âIõOâ«ê»¸m`p|hZ�¼E â ¼�>G»¸Ì�¼X3	hwm`oCy=»,H T ¼ºÞ c âtê çûô â õ â«ê � c ] âtê çûô ] â«ê õ ] âtê >G»�Éw¼=3�h^m^oCy=»IH ¾ ¼OÞc â«ê ç�ô âMõºâ«ê �*J â >¨� Å65zÊ�rTium�� Ã�ËzÊ ��xkrziZ{~lty�oqj,rzp|o�l�i;�krTp~oCi�{|�koqj|oqjq�

ÉZÄ



0 0.2 0.4 0.6 0.8 1
0

2

4

6

8

10
Full Sample (N = 813)

σ
u

D
en

si
ty

0 0.2 0.4 0.6 0.8 1
0

2

4

6

8

10
High School Dropouts (N = 37)

σ
u

D
en

si
ty

0 0.2 0.4 0.6 0.8 1
0

2

4

6

8

10
High School Grads (N = 100)

σ
u

D
en

si
ty

0 0.2 0.4 0.6 0.8 1
0

2

4

6

8

10
College Grads (N = 122)

σ
u

D
en

si
ty

°Jë��kê Á Ð ÂZ�tÂZ�*ËBp~oqm^ln�º{~ltvZo m`oCikj|l«{~lto�j¤��hzpÓRjÖ�ç�Ân� × c �

ÉZÃ



0 2 4 6 8 10
−1.5

−1

−0.5

0

0.5

1
Data for i = 38 and 346

Sample Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

 i = 346

 i = 38

0 5 10 15 20

−1

−0.5

0

0.5

1

Predictive Distribution, i = 38
Quantiles: .05, .25, .50, .75, .95

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

−2 −1 0 1 2

0.2

0.4

0.6

0.8

1

1.2

Predictive Densities: Horizon = 1, 5, 10, 20 years

log(Earnings) Residual

i = 38 

 i = 346

0 5 10 15 20

−1

−0.5

0

0.5

1

Predictive Dist. Quantiles, i = 346

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

°Jë��kê Á Ð ÂZ� 5`�`Æ$rT{~rsrTium¢�kp|o�m^l��O{|l�vzo-m^lnj�{~p|l��`x^{~lthZikj¥��hzp,l�ikm^l�vwl�m`xkrTynj
�¥ç�ÌzÄsrTikm�ÌTÉ6�`�

ÊTÅ



0 2 4 6 8 10
−1

−0.5

0

0.5

1
Data for i = 196 and 491

Sample Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

i = 491  

i = 196     

0 5 10 15 20

−1

−0.5

0

0.5

1

Predictive Distribution, i = 196
Quantiles: .05, .25, .50, .75, .95

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

−2 −1 0 1 2

0.5

1

1.5

2

Predictive Densities: Horizon = 1, 5, 10, 20 years

log(Earnings) Residual

i = 196     

 i = 491

0 5 10 15 20

−1

−0.5

0

0.5

1

Predictive Dist. Quantiles, i = 491

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

°Jë��kê Á Ð ÂZ� Ìk�`Æ$rT{~rsrTium¢�kp|o�m^l��O{|l�vzo-m^lnj�{~p|l��`x^{~lthZikj¥��hzp,l�ikm^l�vwl�m`xkrTynj
�¥ç�ÂqÃ9��rTium¢É�Ã`ÂZ�

Ê^Â



0 2 4 6 8 10
−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

Data for i = 321 and 415

Sample Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

i = 321

  i = 415

0 5 10 15 20

−1

−0.5

0

0.5

1

Predictive Distribution, i = 321
Quantiles: .05, .25, .50, .75, .95

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

−2 −1 0 1 2

0.5

1

1.5

2

2.5

3

Predictive Densities: Horizon = 1, 5, 10, 20 years

log(Earnings) Residual

i = 415   

  i = 321

0 5 10 15 20

−1

−0.5

0

0.5

1
Predictive Dist. Quantiles, i = 415

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

°Jë��kê Á Ð ÂZ� Éu�`Æ$rT{~rsrTium¢�kp|o�m^l��O{|l�vzo-m^lnj�{~p|l��`x^{~lthZikj¥��hzp,l�ikm^l�vwl�m`xkrTynj
�¥ç�Ì75^Â�rTium¢ÉuÂ�Ê`�

Ê95



0 2 4 6 8 10
−2

−1.5

−1

−0.5

0

0.5
Data for i = 481 and 297

Sample Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

i = 481

  i = 297

0 5 10 15 20
−2

−1.5

−1

−0.5

0

0.5

1

Predictive Distribution, i = 481
Quantiles: .05, .25, .50, .75, .95

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

−3 −2 −1 0 1 2

0.5

1

1.5

2

2.5

3

Predictive Densities: Horizon = 1, 5, 10, 20 years

log(Earnings) Residual

i = 297  

   i = 481

0 5 10 15 20
−2

−1.5

−1

−0.5

0

0.5

1
Predictive Dist. Quantiles, i = 297

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

°Jë��kê Á Ð ÂZ� Ê`�`Æ$rT{~rsrTium¢�kp|o�m^l��O{|l�vzo-m^lnj�{~p|l��`x^{~lthZikj¥��hzp,l�ikm^l�vwl�m`xkrTynj
�¥ç�ÉZÄ`Â�rTium¸5zÃ�Ë^�

ÊTÌ



0 2 4 6 8 10
−1.5

−1

−0.5

0

0.5

1
Data for i = 38 and 346

Sample Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

 i = 346

 i = 38

0 5 10 15 20

−1

−0.5

0

0.5

1

Predictive Distribution, i = 38
Quantiles: .05, .25, .50, .75, .95

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

−2 −1 0 1 2

0.2

0.4

0.6

0.8

1

1.2

Predictive Densities: Horizon = 1, 5, 10, 20 years

log(Earnings) Residual

i = 38    

   i = 346

0 5 10 15 20

−1

−0.5

0

0.5

1

Predictive Dist. Quantiles, i = 346

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

°Jë��kê Á Ð�Âz� �`�JÆ$rT{~r	rzikm´�`p~oqm^ln�º{~ltvZo�m^lnj�{~p|l��`x^{~lthZikj=��hZp§l�ikm^l�vwl�m^xurTynj��§ç ÌzÄ�rTiumµÌTÉ6�*>¬i`hZp|��rzy
�sh^m^oCy¬�,lt{|�;i`hs�`oC{|oqp|hZ�zoCikoClt{�}�lti;vzhZy�rT{|l�ytlt{�}�» c â �ChzikjW{~rziZ{º¼º�

Ê�É



0 2 4 6 8 10
−2

−1.5

−1

−0.5

0

0.5
Data for i = 481 and 297

Sample Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

i = 481

  i = 297

0 5 10 15 20
−2

−1.5

−1

−0.5

0

0.5

1

Predictive Distribution, i = 481
Quantiles: .05, .25, .50, .75, .95

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

−3 −2 −1 0 1 2

0.2

0.4

0.6

0.8

1

1.2

Predictive Densities: Horizon = 1, 5, 10, 20 years

log(Earnings) Residual

i = 297  

    i = 481

0 5 10 15 20
−2

−1.5

−1

−0.5

0

0.5

1
Predictive Dist. Quantiles, i = 297

Horizon Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

.05

.50

.95

°Jë��kê Á Ð�ÂZ�ðË^�dÆ r�{�r¢rzikm��kp|o�m^l��O{|l�vzo�m^l�jW{|p~l��`x^{|l�hziuj ��hzp�ltium^ltvwlnm^xkrzy�j��$ç�É�Ä`ÂLrzikm/5zÃ�Ë�>ui`hZp|��rzy
�sh^m^oCy¬�,lt{|�;i`hs�`oC{|oqp|hZ�zoCikoClt{�}�lti;vzhZy�rT{|l�ytlt{�}�» c â �ChzikjW{~rziZ{º¼º�

ÊzÊ



0 2 4 6 8 10
−2

−1.5

−1

−0.5

0

0.5
(a) Data for i = 481 and 297

Sample Year

lo
g(

E
ar

ni
ng

s)
 R

es
id

ua
l

i = 481

  i = 297

−3 −2 −1 0 1 2
0

0.5

1

1.5

2

2.5

3
(b)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

−3 −2 −1 0 1 2
0

0.5

1

1.5

2

2.5

3
(c)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

−3 −2 −1 0 1 2
0

0.5

1

1.5

2

2.5

3
(d)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

°Jë��kê Á Ð�ÂZ� Äk�KËBp~oqm^ln�º{~ltvZo�m^oqikj|l«{~lto�j���hzp�3�h^m^oqy�»,H æ ¼º�¬�klt�Z�^©®j~���`hwhzyPj~rT�s�`y�ozÞB»¸�u¼ c âtê çQô â >f»¸��¼c â«ê ç õºâtê �niK>�»¸mk¼ c âtê ç´ô âMõºâtê �

Êh�



−3 −2 −1 0 1 2
0

1

2

3

4
(a)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

−3 −2 −1 0 1 2
0

1

2

3

4
(b)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

−3 −2 −1 0 1 2
0

1

2

3

4
(c)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

−3 −2 −1 0 1 2
0

1

2

3

4
(d)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

°Jë��kê Á ÐùÂz� Ã`�2Ëfp|o�m^l��O{|l�vzo¡m^oqikj|l«{~lto�jC���`lt�Z�^©Õj|���`hwhZyBj|rz���kytoZ�\»¸r�¼È3�h^m^oqyG»,H æ ¼ºÞ c âtê çùô âMõºâ«ê »¸lti^©�Oy�xkm^l�i`��E â ¼�>$»¸�u¼�3�h^m^oqyL»,H æ ¼ºÞ c âtê çîô âåõºâtê »Ñm^p|hZ�`�`l�i`��E â ¼�>$»¸��¼�3�h^m^oqy§»,H T ¼ºÞ c âtê ç ô âMõºâ«ê �c ] â«ê çOô ] â õ ] â«ê >­»Ñmk¼Ï3�h^m^oqyf»,H ¾ ¼ºÞ c âtê çOô â õ âtê ��J â �

ÊZË



−3 −2 −1 0 1 2
0

1

2

3

4

5

6
(a)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

−3 −2 −1 0 1 2
0

1

2

3

4

5

6
(b)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

−3 −2 −1 0 1 2
0

1

2

3

4

5

6
(c)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

−3 −2 −1 0 1 2
0

1

2

3

4

5

6
(d)

log(Earnings) Residual

D
en

si
ty

i = 297  

   i = 481

°Jë��kê Á Ð×Âz��ÂqÅk�7ËBp~oqm`l��O{|l�vzoGm^oqikj|l«{~lto�jC���Ohzy�y�oC�zo$j|rz���kytoZ�d»ÑrZ¼�3	hwm`oCy7»,H æ ¼ºÞ c âtê ç´ô âIõOâ«ê »¸ltik�Cytxum^ltik�E â ¼�>Z»��d¼ 3�h^m^oqyu»,H æ ¼ºÞ c â«ê çOô âMõºâ«ê »Ñm^p|hZ�`�`l�i`��E â ¼�>�»Ñ�q¼ 3	hwm`oCyu»IH T ¼OÞ c â«ê ç�ô âåõºâtê � c ] â«ê çOô ] âIõ ] â«ê >»¸mu¼Ï3�h^m^oCyf»IH ¾ ¼OÞ c â«ê ç�ô â õ âtê ��J â �

ÊTÄ


