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º y#����»#��~�¼qm³½�¾�y�m����¿¾��#m,i(n�oÁÀ�Â�Ã�p(l!m,¾�¾�m�nÅÄcy�i�ÆÇyfwq�¿ÄX~�ys��m���m��$¾�~�i(yÈp��#w(�Bi(É¤¾�m,y�l1m,m,y
��~�¾�m�k\wq�Hw�y\w(�/¾�m,n�y#w�¾�~�¼qm	¾�iDÊ(n�i(»#Ëu��m,��m���¾�~�i(y\w(�Hw6Æ6w
o@i(ÉXm,ÌFË���w(~�y#~�y�Ê6¾���mÅm�¼(i(��»F¾�~�iqy
i�Éfw(�/¾�n�»�~���¾�~���l1m,�#w
¼c~�i(n�eÎÍ@i�Æ4m�¼(m,n�p@w(yÏm,¼qi(��¼X~�y�ÊV»�y#kFm�n���¾�w(y#kF~�y�ÊTi(É{~�y!����»#��~�¼(m
½�¾�y�m����u�#wq�v��m�m,y+~�¾vn�m�kFm�½#y#m�k
p
lcoÐ~�¾��v��n�m�w�¾�i(n�p�~�y+¾�m�n�Ñ°�ui�É³��m,¼qm,���@i(É4��m,��m��$¾�~�iqyHp
��m�w(kF~�y�Ê>¾�i_wÒl���»�n�n�~�y�ÊÒi�Éu¾��#m+kF~���¾�~�y#��¾�~�i(y#�Ál!m,¾�Æ4m�m,yÓ¾���m�¾�Æ4i!eÏÍ@w�Ñs~��/¾�i(y À Ô
Ã
��»�ÊqÊ(m���¾��È¾��#w�¾8~�É�wvkF~���¾�~�y#�$¾�~�iqyf~��¿¾�ivl1mÇÑswqkFm6l!m,¾�Æ4m�m,y�Ê(n�i(»�Ë�w�y#kfÄc~�ys��m,��m��$¾�~�iqyHp
¾���m­¾�m�n�ÑÖÕ Ê(n�i(»�ËÁ��m,��m���¾�~�i(yH×c���#i(»���kÁiqy���osl1m@»#��m�kØÆÇ��m,yÁ¾���m�n�mu~��4y�ifn�m���~�w�y#�,mDi(y
ÄX~�yÐw(����iF�,~�w�¾�~�i(y#��e

t'wq��m�k°i(yØ¾���mum�w(n���osÊ(n�i(»�Ëx��m���m��$¾�~�i(yxÑsick�m,��i�É¿gu~���Ë�~�y À Ù�Ã É*i(n4¾���mvm�¼(i(��»F¾�~�iqy
i�É§Ë�n�m�k�w�¾�iqn�oÓn�m���¾�n�w(~�yX¾�pDÚÐ~/¾�¾�m���kFiqn�É À Û(Ã kFm���~�Ê(y#m�kÏw(yÜz@ÝÈ~/É*mÒ��~�Ñ{»#��w�¾�~�i(y�¾��#w�¾
Ñ�iFkFm����\¾���mÁm�¼(iq��»F¾�~�iqyji(É6w(Ê(~�y�ÊÐw�y#kÒË1i(Ë#»���w�¾�~�i(yÒn�m,Ê(»#��w�¾�~�i(yHeÁÚÐ~�¾�¾�m,��kFi(n�ÉD��m�m��
¾���mÞm,¼qi(��»F¾�~�i(y_i(É­w�Êq~�y#Êjw(��w>�,w(��mØi(É§Õ m�Ìc¾�n�m,Ñsm(×Bw���¾�n�»�~���Ñàßxá,á�áf~�y_¾���mÐ��m�y#��m
¾��#w�¾@¾��#mf��iX��¾­¾�iØ¾���mf~�y#k�~�¼c~�kF»#w��¿~��@��~�Ê(�jw�y#kÐkF~�n�m��$¾�p�ÆÇ��~���m§¾���m{l1m,y#m�½�¾u¾�iØ¾���m
Ë!iqË�»���w�¾�~�i(yV~��fÉ:w(nf¾�ici>kF~�â�»#��mÞ¾�ijl1mÐw(�,�,i(»�yX¾�m�kÒÉ*iqn�lcoãÄc~�yV��m,��m��$¾�~�iqy#äÓÀ Û pÅËHe
Ù�Ûqå Ã�e

hjmukFm,Ñsi(y!��¾�n�w�¾�mD¾��#w�¾6ÚÐ~�¾�¾�m���k�i(n�É,× �6��~�Ñf»���w�¾�~�i(yØ~��'kFm,Ë1m,y!kFm,yX¾6i(yÁÄc~�yØ��m���m��$æ
¾�~�i(yHp¿lco+n�m,Ë�n�iFkF»#��~�y�ÊÐ��~��§z­ÝH~�É*mØ��~�Ñ{»#��w�¾�~�i(y#�§w(y#kj¾���m�yã~�yX¾�n�iFkF»#�,~�y#Ê�wÐÑsm����Fæ
w�y�~���Ñç¾�ijn�m,Ñsi�¼qmxw����Çw�y#kTi(y���oÒ¾��#mÞm,â1m��$¾��si�É@Äc~�yV��m,��m��$¾�~�iqyTÆÇ~�¾���~�yÓ~/¾�eVè6��m
n�m���»���¾6~��4¾��#mv�,i(����w(Ë#��m@i�É	Ê(n�i(»�ËØ��m,��m���¾�~�i(yx~�yx¾���mv��~�Ñf»���w�¾�~�i(yHpF��»�Ê(Êqm���¾�~�y�Êfwfy�m�Æ
»�y#kFm�n���¾�w(y#kF~�y�Êsi�É¿¾���mvn�m,��w�¾�~�i(yÞl1m�¾�Æ'm,m,yéÊqn�iq»�Ëxw(y#kÞÄX~�yé��m���m��$¾�~�i(yÞ~��Çy�m,m�kFm�kHe
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è6��m³m�¼(i(��»F¾�~�iqy\i�É�w�y{w(Ê(~�y�ÊÇ¾�n�w(~/¾ÈÆ'i(»#��k\w(Ë�Ë!m�w�nÈ¾�i@l1m³~�y{kF~�n�m��$¾B��iqyA@#~��$¾ÈÆÇ~�¾��{¾���m
~�y#k�~�¼c~�kF»#w�����m,��m��$¾�~�iqyØ��iqy#��m�ËF¾4i(ÉÈy#w�¾�»�n�w��1��m���m��$¾�~�i(yÈe º y!kF~�¼c~�kF»#w(�1��m,��m���¾�~�i(yÁn�m�É*m�n��
¾�iØ��m,��m���¾�~�i(yéi�ÉB¾��#m§i(n�Êqw(y�~���Ñ ÆÇ~�¾��é¾���m§Ê(n�m�w�¾�m���¾D~�y#kF~�¼c~�kF»!w��H½#¾�y�m�����p#Ñsm�wq��»#n�m�k
w(�Áw(l�~���~�¾�o_¾�i_��»�n�¼c~�¼qméw(y#kÓn�m�Ë�n�ick�»#��mqp4iqnÁ��~�ÑsË���oV¾��#mÐ~�y#k�~�¼c~�kF»#w�� × �Ám�ÌFË1m���¾�m�k
yX»#Ñ{l1m,n°i�ÉvkFm�����m�y#k�w(yq¾��,e º ¾Á~��sm�wq��oÒ¾�i_��m�mx¾��#w�¾Áw(yViqn�ÊXw�y�~���Ñ m,ÌF��~�l#~/¾�~�y�Êãw
¾�n�w�~�¾�p���»#���jw(�@w(Ê(~�y�Ê#p!ÆÇ��~�����lcoék�m�½#y�~�¾�~�i(y+n�m�kF»#��m��D~�¾��­i�ÆÇy���»#n�¼c~�¼
w(l�~���~�¾�o(p1ÆÇ~����
��m�w
¼(mÇÉ*m�Æ4m�n'kFm����,m,y#k#w�yX¾��Å¾��#w(yxw{�,i(ÑsË1m�¾�~�y�Êfi(n�Êqw�y#~���Ñ ÆÇ~�¾��#i(»F¾4¾���m­¾�n�w�~�¾�e8è6��m
l!m�y�m�½�¾��{i(ÉDw�y_w�Êq~�y#Êé¾�n�w�~�¾�pB~/ÉÇ¾���m,n�mØw(n�mÁw(yXoqp¿�,i(»���kãiqy���ojl!mxn�m���m�~�¼qm�k>lcojiqn�æ
Êqw�y#~���Ñ°�4i(¾���m�n'¾��#w(yØ¾���mvi(n�Êqw�y#~���Ñ m�ÌF��~�l�~/¾�~�y#Êf¾���mu¾�n�w�~�¾�e+B#i(n'¾���~��6n�m�w(��i(yx��»#���
ws¾�n�w�~�¾�p!~/ÉÅl1m,y�m,½!��~�w�� p1Ñ{»#��¾@l1mfw���¾�n�»�~���¾�~��(e º y�i(n�kFm,n6¾�iØÊq~�¼qm§w�yÐm�ÌFË���w�y!w�¾�~�i(yéi(É
��»#���Þw�yØw(�/¾�n�»#~���¾�~��­wqk�w�Ë�¾�w�¾�~�iqyHpci(y�m­Ñ{»#��¾Ç�,w�����»�Ë1i(yxwfÑsm����#w(y�~���Ñ i(É	��m���m��$¾�~�iqy
ÆÇ��~����Ð~�y#�,i(n�Ë!iqn�w�¾�m��Ç��»#����w(�/¾�n�»�~���¾�~��\l!m�y�m�½#¾���p!iqnDi�¾���m,n�ÆÇ~���m§kFm�yXox¾��!w�¾@~�¾@~��@w�y
w(k�w(ËF¾�w�¾�~�i(yHe

è6��m,n�m+�#w
¼qm�l1m,m,y ¾�Æ'iTy�i(¾�w�l#��m>w�¾�¾�m,ÑsËF¾��Þw�¾Þm,ÌFË���w(~�y#~�y�ÊÓ��»!��� w_Ñsm����#w�æ
y�~���ÑépÇ¾��#m���mjw�n�mDC>Ê(n�i(»#ËÏ��m���m��$¾�~�i(yÈpÇË�n�iqË!iX��m�k lcoÓh�ocy�y#m�æ�|³kFÆ6w�n�k�� À E
Ã p@w�y#k
~�y#�,��»!��~�¼(m{½�¾�y�m����@¾��#m,i(n�o(p�Ë�n�i(Ë1iq��m�kélco�Í­w�Ñs~���¾�iqy À Â Ã evgun�i(»�Ëj��m���m��$¾�~�i(yjkF~/â�m,n��
É*n�iqÑ ~�y#kF~�¼c~�k�»#w��6��m���m��$¾�~�iqyã~�yã¾��#w�¾s~�¾f~��§¾���mÞ�(����¬�Fãn�w�¾��#m,n§¾���m+�¤��¹��¤£��:¹�¬#���	iqn�æ
Êqw�y#~���Ñ ¾��#w�¾­��m,��m���¾�~�i(yÐw(��¾��Ç»#Ë!iqyHe6gun�i(»#Ëx½#¾�y�m����Ç~��DÑsm�w(��»�n�m�kéw(�'¾��#m§Ê(n�i(»�ËÈ× �
w�l�~���~�¾�o�¾�i�Ë�n�i(��i(y�Ê\¾���muË!m�n�~�iFkÁl1m�É*i(n�m@m,Ìc¾�~�y#�$¾�~�iqyHG*Êqn�iq»�ËØ��»�n�¼X~�¼�w��JIÅw(y#k°¾�i{Ë�n�i�æ
kF»#��mÞm,Ñs~�Ê(n�w�yX¾���w�y!k_Ë�~�i(y�m�m,n�y�m,Æ Ê(n�i(»�Ë#�KG*Êqn�iq»�Ë_n�m,Ë�n�iFkF»#��¾�~�i(y0I�e_Ú�w
ocy#w�n�k
LcÑs~/¾�� ��»�Ê(Êqm���¾�m�k�¾��#w�¾Ø¾��#~��é��iq»���k�l!m>Ñsm�wq��»�n�m�k���~�Ñ�Ë#��oÏwq�°¾��#mjË�n�i(l!w�l�~���~�¾�o
i�És¾���mTÊ(n�i(»�ËZË�n�ick�»#��~�y�ÊÏw���»#�,�,m�����É*»��fË�~�i(y�m�m,n�~�y�Ê m�Ñ�~�Ê(n�w�yX¾�l1m�É*iqn�mãm,ÌX¾�~�y!�$æ
¾�~�i(yJÀ å Ã�e gun�i(»#ËÓ��m,��m���¾�~�i(yÓÆ4iq»���kÓ��i(Ñsm�¾�~�Ñsm��Øw(�$¾°~�y i(Ë�Ë1iq��~/¾�~�iqyT¾�iã~�y!kF~�¼c~�kcæ
»#w��Å��m,��m���¾�~�i(yHp
m���Ë1m��,~�w(����o�ÆÇ~�¾��Ò��m��/½!���j¾�n�w�~�¾��uÆÇ��~����jÑ°w
o�~�y#kF~�n�m��$¾���o���w�»#��m�¾���m
Ê(n�i(»�ËH× �Dm,Ìc¾�~�y#�$¾�~�iqyHpH��»!���+w(�­»�y#��»#��¾�w�~�y#w(l���mfn�m���iq»�n���m§»#��w�Êqm(e º y#����»#��~�¼qm§½�¾�y�m����
¾���m�i(n�oãÊ(~�¼(m��fo(m,¾sw(y�i�¾���m,n°kFm,½#y�~�¾�~�i(yVÉ*i(n�¾��#mx¾�m,n�Ñ Õ ½#¾�y�m�����×�e º ¾ÁkF~/â�m,n��fÉ*n�iqÑ
~�y#k�~�¼c~�kF»#w��6½#¾�y�m�����~�yÓw+É*»�n�¾���m�nÁw�»�ÊqÑ�m�yX¾�w�¾�~�iqy_lcoÒ¾���mél1m,y�m,½�¾���p4w(y#kV�#w�n�Ñ°�,p
�,w�»!��m�kã¾�i>¾���mé½�¾�y#m����si�É­y#m,~�Ê(�cl!iq»�n��,pÅÆ'm,~�Ê(�X¾�m�k_lcoã¾���m,~�n°n�m,��w�¾�m�kFy�m�����eVè6��~��
�q�,�1�6��m,��m���¾�~�i(yÞÑ�m����#w�y#~���Ñ ~��6i(É¤¾�m�yÞ��w�l1m,����m�kxÄX~�yé��m���m��$¾�~�i(yÈp�w(�'y�m,~�Ê(�cl1i(»�n��'ÆÇ~����
i�É¤¾�m�y l!mÐn�m,��w�¾�m�kT¾�iÒ¾��#mÐ~�y#k�~�¼c~�kF»#w��@��i(��kF~�y�Ê>¾���mÐÊqm,y�mqp4~�y���m�n�~�¾�~�y�ÊÒ¾��#m���w(Ñ�m
Ê(m,y#m���pBw(y#kã��m�y#��mÞw�yTw(�/¾�n�»#~���¾�~��°Ê(m�y�mØÆÇ~����4~�y#��n�m�wq��mØ~/¾��{i�ÆÇyã~�y#����»#��~�¼qmÁ½�¾�y�m����
lXoÞl1m,y�m,½�¾�~�y�Êx�,i(Ë�~�m��@i�É8~�¾���m,��ÉÅ~�y�Äc~�yHe º y#�,��»!��~�¼(mv½�¾�y�m����@¾���m�i(n�o(p#i(É¤¾�m�y+��~�¾�m�k�w(�
w�yãw���¾�m�n�y#w�¾�~�¼(m�¾�iÐÊqn�iq»�ËÒ��m���m��$¾�~�i(yÒ~�yãm�ÌFË���w�~�y�~�y�ÊÐw���¾�n�»�~���¾�~��°w(k#w�ËF¾�w�¾�~�i(y!�,p	�#w(�
��~�y#��m{l!m�m,y�n�m�kFm,½#y�m�kÐlcoÞÍ­w�Ñs~���¾�iqyNMPOÅn�~��,m\~�yX¾�iØ��m,¼(m����Di�É³��m,��m��$¾�~�¼qm\É*i(n���m��§ÀRQTS
Ô Ã�eVè6�#w�¾�~��,p³¾���m�o_»#��mxÆÇ~�¾��#~�y�w�y!k_l1m�¾�Æ'm,m,yÓÊ(n�i(»#Ë_��m�¼(m�����i�Év��m���m��$¾�~�iqy_É*i(n���m
ÆÇ��~����Ðw(n�muË#w�n�w�����m,��m�kØ¾�is~�y!kF~�¼c~�kF»#w(�Èw�y#kxÊ(n�i(»#ËÞ��m,��m���¾�~�i(yÞn�m���Ë1m���¾�~�¼(m,��o(e

zD��¾�m,n�y#w�¾�~�¼(m{m,ÌFË���w(y#w�¾�~�iqy#�@É*i(n­¾���m�Ë�n�m���m,y#�,m{i�É'w�y+w(Ê(~�y�ÊÁ¾�n�w(~/¾v~�y!����»#kFmf¾���m
~�kFm�wj¾��#w�¾s~�¾°~��sy#i�¾Áw�yÓw(k�w(ËF¾�w�¾�~�i(yVw�¾Áw����'l#»F¾Án�w�¾���m�n�¾���mÐ��~�kFmém,â1m��$¾°i�Évw�yFæ
i�¾��#m,n³l1m,y#m�½!�,~�w(�1wqk�w�ËF¾�~�iqy°i(n³¾��#w�¾4~�¾4~��8¾��#m@Ñ°w�y�~�É*m���¾�w�¾�~�i(yÁi(ÉHÑ{»F¾�w�¾�~�iqy#w��!��iXw(k
e
Lc»#����w���¾�m�n�y!w�¾�~�¼(m\m,ÌFË���w(y#w�¾�~�iqy#�Dw(n�m{w(Ë�Ë1m�w���~�y�ÊÁw(�@~/¾u~��­kF~VUÁ�,»��/¾­¾�iØ�,i(y#�,m,~�¼(m\i(É
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w�yTw(�/¾�n�»�~���¾�~��Ál1m,y�m,½�¾�ÆÇ�#~����T�,i(»���kãiq»F¾�Æ4m�~�Êq�Ò¾���mxi(lc¼c~�iq»#�{k�~�n�m���¾���iX��¾f¾�i+¾���m
i(n�Êqw�y#~���Ñé× ��~�y#kF~�¼X~�kF»#w(�Ç½�¾�y�m����,eZÚÐ~�¾�¾�m���k�i(n�É À ��Ã w(n�Êq»�m��f¾��#w�¾xw(�/¾���i(»#Ê(�ÓË!iqË�»Fæ
��w(n'iqË�~�y�~�iqyx~��'¾��!w�¾@w�Êq~�y#Êf�#wq�6wfy#i(yFæ�w(k�w(ËF¾�~�¼(mum�ÌFË���w�y!w�¾�~�i(yÈpq¾���m\m�ÌFË1m,n�~�Ñsm�yq¾�w��
m,¼c~�k�m,y#�,m§��»�ÊqÊ(m���¾��4i(¾���m�n�ÆÇ~���m(e³ÚÐ~�¾�¾�m,��kFi(n�É À Û(Ã Ë�n�i�¼X~�kFm��'wsÊqn�iq»�Ëé��m���m��$¾�~�i(yé��~�Ñ�æ
»���w�¾�~�i(yÓÆÇ��~���� wq���,n�~�l1m���¾��#mÐl!m�y�m�½�¾Ái(Évw(Ê(~�y�Ê>¾�iãkFm�Ñ�iqÊ(n�w�Ë��#~��Þ��iqÑ�m�iq��¾�wq��~��,e
è6��~��­~��,p1Ë!iqË�»���w�¾�~�iqy#�DÆÇ��~����Ð��~�¼qm{��i(y�Êqm,nD��~�¼qm��@ÆÇ~����	m,ÌF��~�l#~/¾v���#w�i(¾�~��vË!iqË�»���w�¾�~�i(y
kFocy#w�Ñs~��,�\w�y!k+ÆÇ~����³l!m°Ñsi(n�m���~�Ä(m���oÐ¾�iÐl!m���iqÑ�msm,ÌX¾�~�y!�$¾�e º y!kF~�¼c~�kF»#w(�³��m���m��$¾�~�iqy
ÆÇ~����	n�m���»���¾@~�yé¾���m���m���m��$¾�~�i(yÐi(É8i(n�Êqw�y#~���Ñ°�ÇÆÇ��~����Ð��~�¼(m§��i(y#Ê(m,n­w�y#kÐ��i(y#Ê(m,n@��~�¼(m��,p
m,¼(m�yX¾�»#w(����o°�,w�»!��~�y�Êf���!w�i�¾�~��@Ë!iqË�»���w�¾�~�iqyxkFocy#w(Ñ�~��,��pc��m�w(kF~�y�Êf¾�i{¾���mvÊ(n�i(»#ËH× �4m�Ìcæ
¾�~�y#�$¾�~�iqyHe_ÚÐ~�¾�¾�m���k�i(n�É­����w�~�Ñ°�{¾���~��jß�¾�n�w�Êqm�kFo>i�ÉD¾���mé��i(ÑsÑsi(y!��ä���w�yVy�m,¼qm,n�l!m
w(k�kFn�m�����m�k�lco�~�y#kF~�¼X~�kF»#w(�\��m���m��$¾�~�i(yZw�y#kÏ¾��#w�¾x¾���mãkF~�â1m�n�m�yq¾�~�w(�vm�Ìc¾�~�y#�$¾�~�iqyÜi(É
Ê(n�i(»�Ë#�uiq»F¾�Æ4m�~�Êq�#�­~�y#k�~�¼c~�kF»#w��4��m���m��$¾�~�i(y+¾�iém,y�É*i(n���m�Ê(n�i�Æ6¾��+n�m���¾�n�w�~�yX¾­¾���n�i(»�Êq�
l�~�n�¾��Ón�m���¾�n�w�~�yq¾sw�y#kVw�Êq~�y�Ê!eTÚÐ~�¾�¾�m,��kFi(n�Éu�,��w(~�Ñ°�f¾��#w�¾s¾���m���mx¾�n�w�~�¾��>ßÞá,á,á°�,i(yFæ
��¾�~/¾�»F¾�m>Õ m�Ìc¾�n�m,Ñsm(×Åw(�/¾�n�»#~���Ñ ~�yV¾��#mé��m,y!��mx¾��#w�¾s¾���mÐ��iX��¾s¾�i+¾���mé~�y#k�~�¼c~�kF»#w��Ç~��
��~�Êq�Þw(y#kÞkF~�n�m���¾�p�ÆÇ�#~���mu¾���m\l1m,y�m,½�¾Ç¾�i�¾���m\Ë!iqË�»���w�¾�~�iqyx~��'É:w�n6¾�iXi°kF~�â�»#��mv¾�isl!m
w(�,�,i(»�yX¾�m�kØÉ*i(nÇlcoÁÄc~�yÐ��m,��m���¾�~�i(y#ä À Û pFËHe Ù(Ûqå�Ã e

hjm§w(n�Êq»�mu¾��#w�¾@ÚÐ~/¾�¾�m���kFiqn�É�× �D��~�Ñ{»���w�¾�~�iqyÞ~���p#kFm���Ë�~�¾�m§ÚÐ~�¾�¾�m,��kFi(n�É8����w�~�Ñs��p�n�m�æ
��~�w�yX¾°i(yÓÄc~�y w(����iF�,~�w�¾�~�i(y#�sw�y!kT~���¾���m�n�m,É*i(n�mÞw(����iÒwjÄc~�yÓ��m,��m���¾�~�i(yÓÑsick�m,� e º y
Lcm���¾�~�i(y#�uÂ(e Ô e�Â	�ÐÂ(e Ô e Ù Æ'mun�m�¼X~�m,ÆÏ¾���muÊ(n�i(»�ËÞ��m���m��$¾�~�iqyxkFm�l#w�¾�m­~�yØiqn�kFm�n³¾�isl!m,¾�æ
¾�m,n\»#y#kFm,n���¾�w�y!k�¾���msn�m���w�¾�~�i(y#����~�Ë+l1m�¾�Æ'm,m,y>Ê(n�i(»#Ëjw�y!k+Äc~�y>��m,��m���¾�~�i(yHpÈw(y#k+¾���m
Ñ�m����#w�y#~���Ñ°�­l1m,�#~�y#kÒÚÐ~�¾�¾�m,��kFi(n�É,× �§��~�Ñf»���w�¾�~�i(y>m�ÌFË1m,n�~�Ñsm,yX¾��,e º y LFm��$¾�~�iqyVÂqe Ô e Û
Æ4m°n�m,¼c~�m,Æ ÚÐ~/¾�¾�m���kFiqn�É�× �{Ê(n�i(»�Ëã��m,��m��$¾�~�iqyÒÑ�iFkFm��4w(y#kÒ~�y LFm��$¾�~�iqy Â(e Ù kFm,¼c~���mÁw
Ñ�m,¾���iFkØi�ÉHn�m,Ñsi�¼c~�y�Ê\Äc~�yx��m,��m���¾�~�i(ysÉ*n�i(Ñ ��~��³ÑsiFkFm,� e º yKLcm��$¾�~�iqy#�@Âqe Û e�Â M Âqe Û e Ô
Æ4msn�m,Ë���~���w�¾�m�ÚÐ~�¾�¾�m,��kFi(n�É,× �vn�m���»#�/¾��vÆÇ~/¾��>w(y#k+ÆÇ~�¾��#i(»F¾\Äc~�yÒ��m,��m��$¾�~�iqy+»#��~�y�Êéi(»�n
Ë�n�iqË!iX��m�k�Ñ�m,¾���iFk
e+B¿~�y#w�����o(pXÆ4m@�,i(y#�,��»!kFmDÆÇ~�¾��Øw(yÁw�y#w(��oF��~��8i(É�¾���m­n�m���w�¾�~�i(y#����~�Ë
l!m,¾�Æ4m�m,yéÄc~�yéw�y#kÞÊqn�iq»�Ëx��m,��m���¾�~�i(yHe
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è6��m{m�w�n���oxÊ(m,y#m,n�w�¾�~�i(yÐi(É8Æ4iqn�Äc~�y�Ê°Ê(n�i(»�Ë���m,��m���¾�~�i(yÐÑsiFkFm,����p#½#n���¾­Ë�n�i(Ë1iq��m�kÞlco
h�oXy#y�m�æ�|³kFÆ6w�n�k�� À E
Ã w(y#ks��w�¾�m�n³w(k�i(ËF¾�m�k�lco�gu~���Ë�~�y À Ù�Ã w(Ñsi(y�Êvi�¾���m,n���pqw(����n�~�l!m�k
¾�ivÊ(n�i(»�Ë���m���m��$¾�~�iqy�wuÑ°w)(�iqn¿n�i(��m6~�yf¾��#mÇm,¼(iq��»�¾�~�i(y�i�É!Ë1i(Ë#»���w�¾�~�i(y�n�m�Ê(»���w�¾�~�iqyHe º y
¾���m���mfÑ�iFkFm����­~�¾u~��D¾���mfk�~/â�m,n�~�y#ÊØ¼c~�w(l�~���~�¾�oéi�É8¾��#mfÊqn�iq»�Ë#��p�¾�iqÊ(m,¾���m�n@ÆÇ~�¾���¾���m,~�n
É*m���»#y#kF~�¾�o(pc¾��!w�¾'k�n�~�¼(m��4��m,��m���¾�~�i(yHeÅgun�i(»�Ë#�Å¾��#w�¾6�,i(yX¾�w(~�yx��m��/½!���ØÊqm,y�m��³w(n�m­Ñ�iqn�m
��~�Ä(m���oj¾�i�l1m��,i(ÑsmÁm,ÌX¾�~�y!�$¾�w(y#kÒ�#w
¼qm°��m����{i(Ë�Ë1i(n�¾�»�y#~/¾�oj¾�i�Ë#n�iFkF»#�,m°m,Ñs~�Ê(n�w�yX¾��
¾�i�Ë�~�i(y#m,m,n{y�m,Æ Ê(n�i(»#Ë#�,eÞè6��m���m°¾�ocË1m��§i(É'ÑsiFkFm����fw�n�m°n�m�¼X~�m,Æ'm�k>lcoÒÚ�w
ocy#w�n�k
LcÑs~/¾��ÞÀ å ÃFÆÇ��ivkFm�����n�~�l!m��¿wu��~�ÑsË���~/½!m�kf¼(m,n���~�iqy§i�É1gu~���Ë�~�yÈ× �BË�n�m�k#w�¾�iqn�æ�Ë�n�m,ouÑsick�m,�
G�B¿~�Êq»�n�m�Âqe�Â9I$e

Ú�w
ocy#w�n�k LFÑ�~�¾��È× �fÑsick�m,�³~���kF~�¼c~�kFm�kÒ~�yX¾�i+w�yX»#Ñ{l1m,n{i(ÉDkF~�����n�m�¾�mÁË#w�¾�����m��,p
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m�w(���é�,w(Ë#w�l#��mvi�É8��»�Ë�Ë1i(n�¾�~�y�ÊÁw°��~�y�Êq��mvÊ(n�i(»#ËHeÅè6��m,n�m§w�n�mu¾���n�m,m\kF~�â�m,n�m,yX¾­��¾�w�¾�m��
m�w(���\Ë!w�¾����§��w�yv¾�w�Ä(m4w�¾	wÇÊq~�¼qm,yv¾�~�ÑsmDCÈm,ÑsËF¾�o G)( I�p�ÆÇ��m,n�m8¾���m³Êqn�iq»�ËvË!iqË�»���w�¾�~�i(y
�#w(�8l1m��,i(ÑsmDm,ÌX¾�~�y!�$¾7SF��m,��½!��� G�*+I�pq��iq��k�~�y�ÊfwvÊ(n�i(»�Ë�¾��!w�¾'�,i(yX¾�w(~�y!�@���B�����
¡$�B¡,���°�
��m��/½!����~�y#kF~�¼X~�kF»#w(���7S@iqnxw(�/¾�n�»�~���¾�~�� G)+ I�pD��iq��kF~�y�ÊTwÒÊqn�iq»�ËÓ¾��#w�¾x��iqyX¾�w�~�y#�+���#�®�
w���¾�n�»�~���¾�~��s~�y#kF~�¼X~�kF»#w(����eéèÈn�w�y#��~�¾�~�i(y#�\iF����»�n§l1m�¾�Æ'm,m�yã��¾�w�¾�m��{kF»#ms¾�i�m,ÌX¾�~�y!�$¾�~�i(y
G�*-,.( I6w(y#kÞÑs~�Êqn�w�¾�~�i(y G*i(nÇÑf»F¾�w�¾�~�i(y0I�p�m,~�¾��#m,nDlcoÁn�m�æ�Ë!iqË�»���w�¾�~�iqy G�(/,0*21 + I
i(nDlcoéwÁ��m��/½1���ÐÊqm,y�m\¾�w�Äqm,i�¼(m�n G)+3,4*+I$e º yé¾���m���m§ÑsiFkFm,���D¾���m§Ñ°w�~�y65X»�m���¾�~�i(y
~��4��i�Æ ¾��#mu�,iXiqË!m�n�w�¾�~�i(yÁi(É
¾���mvw���¾�n�»�~���¾�~��­~�y#kF~�¼X~�kF»#w(���4ÆÇ~����
w�â�m���¾4¾���m­É:w(�$¾�i(n��Åi(É
m�Ìc¾�~�y#�$¾�~�iqyÐw�y#kxÑs~�Êqn�w�¾�~�i(yHe

Ú�w
ocy#w�n�k LcÑs~�¾��Ói(l#��m,n�¼(m��§¾��#w�¾�¾���mÞÉ:w�¾�méi�ÉD¾���m���méÑsick�m,���,p4ÆÇ��m,yÓ¼c~�m�Æ4m�k
~�y>¾��#~��\Ñ°w(y�y�m,n�pH~��\kFm,Ë1m,y!kFm,yX¾§i(yãwé��~�y�Êq��msË#w(n�w(Ñsm�¾�m�n87ÎpHÆÇ��~����>~��éß�¾���m°m�Ìcæ
Ë!m��$¾�m�kÏyc»�Ñfl!m�nxi(Éf��»!�,��m�����É*»��fÕ ��m,��½!���H×'m,Ñs~�Êqn�w(yX¾��ØÉ*n�iqÑ w(y9* Ë#w�¾����ZkF»�n�~�y�Ê
¾���m>��~�É*m�¾�~�Ñsm>i�É\¾���mjË!w�¾����!ä À å p@ËHe Ô � Â Ã e z ��»#����m�����É*»��v��m��/½!���Ïm�Ñ�~�Ê(n�w�yX¾Ø~��
i(y�ms¾��#w�¾{m���¾�w�l���~�����m��v~/¾���m��/ÉDw(y#k>��m�w
¼(m��\k�m�����m,y!k�w�yX¾��§~�yãwéy�m�~�Êq�Xl1i(»#n�~�y�Ê:( i(n
+ Ë#w�¾����He º É'¾���mÁm,ÌcË1m���¾�m�kÒyX»#Ñ{l1m,n§i(É6m�Ñs~�Êqn�w(yq¾��uÉ*n�iqÑ;* Ë#w�¾�����m��\~��{Ê(n�m�w�¾�m,n
¾��#w(yãi(y�m G�7 < Â�Iu¾���m,yÒ¾���m=* Ë#w�¾�����m��§ÆÇ~����³~�y#��n�m�wq��ms~�yÒÉ*n�m>5X»�m,y#�,o(eÐd@¾���m�n�æ
ÆÇ~���m(p8¾���m:*JË#w�¾�����m��{ÆÇ~����6l1m��,i(Ñsmxm,Ìc¾�~�y#�$¾�É:w(��¾�m�n{¾��#w�yT¾���m�o_�,w�yTÉ*i(»�y!k_y�m�Æ
Ê(n�i(»�Ë#�Øw�y#k�ÆÇ~����@¾���m,n�m�É*iqn�m�l1mj��m,��m���¾�m�k i(»F¾Þi�É\¾��#mj��oc��¾�m�Ñée è6��m���m�ÑsiFkFm,���
kFm,Ñsi(y!��¾�n�w�¾�mÞ¾��#w�¾s¾���mÐÑsm����!w�y�~���Ñ i�É­Êqn�iq»�ËV��m,��m���¾�~�i(yÓ~��Øwj��i(Êq~���w��6Ë1iq����~�l�~��/æ
~/¾�oqe ÍDi�Æ'm,¼qm,n�p4~�¾x~��xk�m,l#w�¾�m�k ÆÇ�#m�¾��#m,nÞi(nÁy�i(¾Ø¾���mj��¾�n�~�y#Ê(m,yX¾x�,i(y#k�~/¾�~�iqy#�Án�m�æ
5q»#~�n�m�kÁÉ*i(n4¾���mvm,¼qi(��»F¾�~�i(yØi�É	w(yxw���¾�n�»�~���¾�~��­Ê(m�y�mv��i(»#��kØl!mun�m�w���~���m�kÁ~�yÞy#w�¾�»�n�mfÀ å S
? Ã�e

.0/�
 /�
 @ $ '�� � �!��" #&$&��'

Lc��i(n�¾���oãw�É¤¾�m,n{h�ocy�y#m�æ�|³kFÆ6w�n�k���×ÈÊ(n�i(»#Ë_��m���m��$¾�~�i(yãÑsm����#w�y�~���Ñ Æ6w(�{Ë�n�i(Ë1iq��m�k
p
Í@w�Ñs~��/¾�i(y À Â Ã ~�yX¾�n�iFkF»#��m�kã~�y#����»#��~�¼qmØ½�¾�y�m����f¾���m�i(n�o(p8ÆÇ��~����TÆ6w(�f~�y�~/¾�~�w(����o_��m,m,y
w(�Çw�yéw���¾�m�n�y!w�¾�~�¼(muÑsm�¾���iFkxi(É	m,ÌcË#��w(~�y�~�y�Ê�¾��#mum�¼(iq��»F¾�~�iqyxi(É¿w(�/¾�n�»�~���ÑÞe º y!����»#��~�¼(m
½�¾�y�m����³¾��#m,i(n�os����~�É¤¾��³¾��#mu��m,��m���¾�~�i(y°m,ÑsË��!w(��~��³É*n�iqÑ ¾���m@~�y#kF~�¼c~�k�»#w��!¾�i{¾���muÊ(m�y�m(p
l!ms~�¾u��m���kjlcoé¾���ms~�y#kF~�¼c~�kF»!w�� p
i(nvw(�vwØn�m,Ë#��~��,wØ~�yÒw�y�i(¾���m�n2A ~�¾v~��­¾��#m�iqn�ÊXw�yFæ
~���Ñé× �B~�y#kF~�¼c~�kF»!w��c½�¾�y�m����,pXw�»�ÊqÑsm,yX¾�m�k§lco\¾��#m'�!w�n�Ñs�8w(y#kfl!m�y�m�½�¾��8�,w(»#��m�k§¾�iu¾���m
½�¾�y�m����@i�É8y�m�~�Êq�Xl1i(»#n���p�Æ'm,~�Ê(�X¾�m�kxlcox¾���m�~�n­n�m���w�¾�m�kFy�m����\À�Â�Ã�e6z­�Ç¾���m§y�m�~�Êq�Xl1i(»#n��
i�É
¾��#m@~�y#kF~�¼X~�kF»#w(�1w(n�m­w�����i§��~�Ä(m,��of¾�i{l1m@Äc~�yHpq¾���mv��m���m��$¾�~�iqy°i�É
¾��#m@Ê(m�y�mDÆÇ~�¾��Ø¾���m
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Ê(n�m�w�¾�m���¾Ç~�y#�,��»!��~�¼(mu½�¾�y�m����D~��Çi�É¤¾�m,yÞ¾�m�n�Ñsm�kxÄc~�yÐ��m���m��$¾�~�i(yÈe º ¾D~��Dn�m�Ë�n�m���m�yX¾�m�kxlco
Í@w�Ñs~��/¾�i(yH× �4n�»���m À Â Ã pcÆÇ��~����Á��i(��k��³¾��#w�¾4¾���mv��n�~/¾�m,n�~�iqysÉ*i(n4¾���muË!iX��~�¾�~�¼(mu��m���m��$¾�~�iqy
i�É8wfÊqm,y�mv~�� C
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ÆÇ��m,n�m�¾���m°��»�l#����n�~�ËF¾��@k�m,y�i(¾�m��u¾���m������ÞÑ�m�Ñ{l1m,n\i(É³¾��#mÁ��Ë1m��,~�m�� S�� � ~��u¾���m°n�m�æ
��w�¾�m�k�y�m����Dl1m�¾�Æ'm,m�y�w(�$¾�i(n@w(y#ké~�y#kF~�¼X~�kF»#w(��� S�� � ~��Ç¾���m{l1m,y�m,½�¾@¾�i°¾��#m§½�¾�y�m����Di(É
¾���m°~�y#kF~�¼c~�kF»!w���� S	w(y#k ��� ~��u¾���m°��iq��¾v¾�iÞ¾��#ms½�¾�y�m����vi(É³¾���ms~�y#k�~�¼c~�kF»#w�����esè6��m
n�m���w�¾�m�k�y�m������>w�Ë�Ë#n�i
ÌF~�Ñsw�¾�m��\¾��#mé���!w�y#�,mØ¾��#w�¾Áw>��i(Ëcoãi(ÉD¾���mÐ��w�Ñsméw�����m���méw�¾
wØÊq~�¼qm,y+��iF��»#�vÆÇ~����8l!ms��m���kjlcoÐl!i(¾��j¾���m°kFiqy�i(n\w�y!k�n�m���~�Ë�~�m,yX¾�e B�iqnum,Ì�w�ÑsË���m(p
��~�l���~�y�ÊX�Ç�#w
¼qm§w�yém 5X»#w(�È���#w�y!��m\i�É8~�y���m�n�~�¾�~�y�Ês¾��#m{w�����m���m��Çi�É8m�~/¾���m,nDË!w�n�m,yX¾@w�¾@w
Ë#w�n�¾�~���»���w�n'��ic�,»#�Çw�y!kÁ��m�y#��mv�#w
¼qm­wfn�m���w�¾�m�k�y�m����'i�É �� e��4i(y#��~�kFm,n�~�y#Ê§¾��#mv��~�Ñ�Ë#��m�,w(��m\i�ÉÅw°Êqm,y�m\ÆÇ�#~����Ðiqy���oÞl1m���¾�i�ÆD�Çl1m,y�m,½�¾­iqy�w°��~�l���~�y#Ê��xw�¾D¾��#m{��iX��¾@i(ÉB¾���m
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w(�D��w�yél!mf��m�m,yéÉ*n�i(Ñ Ú+w
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��~�Êq��m,n6Ñs~�Ê(n�w�¾�~�i(yØn�w�¾�m��³¾��#m­¾���n�m�����i(��k°n�w�¾�muÆÇ~�����l1mu��i�Æ'm,n�pXwq�³Êqn�iq»�Ë#�4n�m>5q»#~�n�m­w
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w�yÁw�ÊqmD~�y#��n�m,Ñsm,yX¾�m�ksm�wq���s¾�~�Ñsm­��¾�m,Ë;SXw(y#kÁw�yÁw(Ê(mÇi(ÉHy#w�¾�»�n�w(�#kFm�w�¾��ÈpXÆÇ�#~����°Æ6w(�
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º y>iqn�k�m,nv¾�i�¾�m���¾\¾��#mÁn�m���~�w�y!��m°i�ÉÇÚÐ~�¾�¾�m,��kFi(n�É,× �§ÑsiFkFm,�ÅiqyãÄc~�yã��m,��m��$¾�~�iqyHp¿~/¾
n�m>5q»#~�n�m�kÓ¾���m+~�kFm,yX¾�~/½!��w�¾�~�iqyÏw�y#k n�m,Ñsi�¼�w��­i�É\Äc~�yÜwq����iF��~�w�¾�~�iqy#�s¾�iVkFm�¾�m,n�Ñ�~�y�m
¾���mxm�â�m��$¾��{iqyÒ¾���mxÑsick�m,� e�Ú�w
ocy#w�n�k LcÑs~/¾��V��¾�w�¾�m��§¾��#w�¾jßÁá�á,á§Äc~�yT��m���m��$¾�~�iqy
�,w�yÓi(Ë1m,n�w�¾�mxÆÇ�#m,y�m�¼(m,nsn�m,��w�¾�~�¼qm�����~�¼(mÐ�,��iX��mx¾�iãiqy�mÞw(y�i�¾���m,n�p4w(y#kV��m,y#�,mÐ�,w�y
~�yA@!»�m,y#�,msi(y�msw�y�i(¾���m�n�× �u���#w�y#�,m��ui�É'��»�n�¼c~�¼�w(�Bw(y#k�n�m,Ë#n�iFkF»#��¾�~�i(y#äjÀ å pHËHe Ô Q ? Ã�e
è6��~��B��»�Ê(Êqm���¾��H¾��#w�¾	¾�i­n�m,Ñsi�¼(m³ÄX~�yf��m,��m���¾�~�i(yf~/¾B~��B��~�ÑsË���o\m,y#i(»�Êq�\¾�ium,y#��»�n�mÅ¾��#w�¾
¾���m�n�m\~��Çy�iÁ�,i(n�n�m���w�¾�~�i(yØl1m�¾�Æ'm,m�yÞ¾���m\��iF�,w�¾�~�iqy#�6i�É¿¾��#m§Ë#w�n�m,yX¾Dw�y!kÞ���#~���k
e³è6��~��
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w�Ê(~�y�Êéw�y#k�¾���m�yÒm,¼(iq��¼c~�y�Êxw(y>w(Ê(~�y�ÊØn�w�¾�m(e�}Dm�Ìc¾�pHÆ4msn�m,Ë1m�w�¾�m�k�¾���mÁ��~�Ñ{»���w�¾�~�iqy
n�»�y!�,pc~�Ñ�Ë#��m�Ñ�m�yX¾�~�y�Ê�w(yxwqkFi(ËF¾�~�iqy 5X»�m,»#m G:��m,m Lcm��$¾�~�i(yjÂ(e Ù IÅ~�yxi(n�kFm,n4¾�iskF~����,m,n�y
¾���mÐ~�ÑsË#w(��¾Ái�ÉvÄX~�y�w(����iF�,~�w�¾�~�i(y#�°w(y#kTÄc~�y���m���m��$¾�~�i(yÈe º y i(»�nÁ��~�Ñf»���w�¾�~�i(y!�sÆ4m
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è6��~��DÑ�m�w�y#�Ç¾��#w�¾@w����Èw�Êqm,yX¾@kFm�w�¾��#�Çw(n�m\iqy���oØw�¾�¾�n�~�l�»�¾�w�l#��mv¾�i°Ê(n�i(»�ËÐ��n�i�ÆDkF~�y�Ê#e
B	~�Ê(»#n�msÂ(e Ù ���#i�ÆD�'¾��#w�¾Ç¾���m\Êqn�iq»�Ë#��pF~�yÐw�Êqn�m�m,Ñsm,yX¾6ÆÇ~/¾���ÚÐ~�¾�¾�m���k�i(n�É,× �Ç½#y#kF~�y�Êq��p
m,¼(m�yX¾�»#w(����oÐkFn�~�¼(m{¾���m�Ñ°��m���¼qm���p�¾���n�i(»�Êq�+���#w(i�¾�~��§Ë1i(Ë#»���w�¾�~�i(yN@#»#�$¾�»#w�¾�~�iqy#��p1~�yX¾�i
m�Ìc¾�~�y#�$¾�~�iqyHe

Â(e Û e�Â(e Ô �x�¤�*�Ø«4���¤�c���
B	~�Ê(»#n�m��{Âqe Û p¿Âqe å w�y#kTÂ(e � G:~�e m(e\¾���m���m,É¤¾\��~�kFmfi(ÉÅ¾��#m{É*»����8Ë#w(Ê(m{i(ÉÅ½#Êq»�n�m�� IDÆ4m�n�m
Ê(m,y#m,n�w�¾�m�k°lcoØw
¼(m�n�w(Ê(~�y�Êv¾��#mun�m���»���¾��'i�É Ô 
���~�Ñ{»#��w�¾�~�i(yØn�»�y#��pcm�wq���Ø��w(��¾�~�y�Ê E 
 
 

m,Ë1ic���!� G
"ÇÂ 
��,oF����m�� I$e º yé¾���m���m\n�»�y#�6¾���m{��~�Ñf»���w�¾�~�i(yÐkFm����,n�~�l!m�kÞ~�yNLcm��$¾�~�iqy>Âqe Ù
Æ'wq�Ç»#��m�k
e%B	~�Ê(»#n�m°Âqe Û ����i�ÆD�6¾��#w�¾Ç¾���m§Ê(��i(l!w��HË1i(Ë�»#��w�¾�~�i(yém,¼qi(��¼(m��'¾�iÁwÁ��¾�m�wqkFo
��¾�w�¾�m°w�¾{w�Ë�Ë�n�i
ÌF~�Ñ°w�¾�m,��o å 
 
 
xw�Ê(m�yX¾���pH~�y!kF~���w�¾�~�y�ÊÞ¾��#w�¾�p	iqy>w
¼qm,n�w�Ê(mqp
w�Ë�Ë�n�i
ÌF~/æ
Ñsw�¾�m���o �

�
i�É8Ë#w�¾�����m��Dw�n�m\m,ÑsËF¾�oÞw�¾­w(ycoØË1i(~�yq¾­~�yé¾�~�Ñsm(e�B¿~�Êq»�n�m°Â(e å ����i�ÆD�Ç¾���m

Ë!m�n��,m,yX¾�w(Ê(mÇi�É
w����!k�m�w�¾��#�8¾��#w�¾'w�n�mDw�¾�¾�n�~�l�»F¾�w�l���m6¾�ifw�Ê(~�y�Ê!pqw�Ë#Ë�n�i
ÌF~�Ñ°w�¾�m���o Ô 
��Øe
B	~�Ê(»#n�mfÂ(e � ���#i�ÆD�8¾��#m­m�¼(i(��¼c~�y#Ê§n�w�¾�mDi(É	w�Êq~�y#Ê#p�¾���muË!iqË�»���w�¾�~�i(yØm,¼(iq��¼qm��4w{gui(Ñ�æ
Ë!m�n�¾ �°¼
w(��»#m(p �sp	i�É 
�e Ô ÆÇ��~����>m 5X»#w�¾�m��v¾�iÐw�yÒm,ÌcË1m���¾�m�k>w(Ê(m�i�É6y#w�¾�»�n�w��ÅkFm�w�¾��
i�É'w(Ë�Ë�n�i
ÌF~�Ñ°w�¾�m,��o E 
é��oF����m���efè6�#m���m�n�m���»���¾��\w(n�m�~�yÒw(����iqn�k+ÆÇ~/¾��ÒÚ�~/¾�¾�m,��kFiqn�É,× �
½#y#kF~�y�Êq��e

.0/��;/�
 � $�� � � ,�#%$&��'�� $%#
	���� #'@ $ ' � � �!��" #%$&��'

èÈiÞ¾�m���¾\¾���m°~�Ñ�Ë1i(n�¾�w(y#��msi(É4Äc~�yã��m,��m���¾�~�i(y>i(yj¾���m°ÑsiFkFm,� pHÆ'm°Ë!m�n�É*iqn�Ñsm�k�n�»�y#�
»#��~�y�ÊÇ¾���m4��~�Ñ{»���w�¾�~�iqy§kFm�����n�~�l1m�kv~�y Lcm��$¾�~�iqy°Â(e Ù ÆÇ~/¾��\Äc~�y{��m,��m���¾�~�i(yv¾�»�n�y#m�kÐß�i�âÅä�p
Ê(m,y#m,n�w�¾�~�y�Ê�¾��#m B¿~�Êq»�n�m��vÂ(e E pHÂqeRQFp#w�y!kjÂqe ? G:~�e m(e4¾���m{n�~�Ê(�X¾@��~�kFm\i(É	¾���m\É*»����ÈË!w�Ê(m
i�É1½#Ê(»�n�m�� I$pqlcofw
¼(m�n�w(Ê(~�y�Ê­¾���mÇn�m���»���¾��8i(É Ô 
v��~�Ñ{»���w�¾�~�iqysn�»�y!�,pqm�w(���s��w(��¾�~�y�Ê\»�yX¾�~��
w����1Êqn�iq»�Ë#�4�#w(kxl1m���iqÑsm­m,ÌX¾�~�y!�$¾�pF��m����4¾��#w(yjÂ E 
 
\m,Ë1iF���#� G
"ÇÂ 
���oF�,��m�� I�eBz­�6�,w�y
l!mv��m�m,y°É*n�i(Ñ B¿~�Ê(»�n�m{Âqe ? ¾���mvw�Êq~�y�Êfn�w�¾�m­~�� 5X»�~���Äc��o°��m���m��$¾�m�kØw(Êqw�~�y#��¾�pXn�m���»#�/¾�~�y�Ê
~�yØ¾���mv~�y#��n�m�wq��mDi(É	��n�i�ÆDkF~�y�Êfk�m�w�¾��#�'��m�m,yØ~�y B¿~�Ê(»�n�m�Â(e Qce B	~�Ê(»#n�m�Â(e E ����i�ÆD�³¾���m
Ë!iqË�»���w�¾�~�i(yÒm�¼(m,yX¾�»#w�����ojkFoc~�y�ÊÐiq»F¾�pBw(�§~�y>¾��#mÁn�»#y#�\ÆÇ~�¾���iq»F¾{w�Êq~�y�Ê!pÈ»�y!w�l���ms¾�i
��»#��¾�w(~�ys~�¾���m,��É
ÆÇ~/¾��s¾���mÇ��~�Ê(�°Êqn�i�Æ6¾��fn�w�¾�m��8w(y#ks��i(y!��m>5q»#m,yX¾³���#w�i(¾�~��'Ë!iqË�»���w�¾�~�i(y
@#»#�$¾�»#w�¾�~�iqy#��e

h���m,yÐÄc~�yé��m,��m���¾�~�i(yé~��Áß�iqy#ä�pFÆ'm\Æ'i(»���kÞm�ÌFË!m��$¾D¾���m§Ñsm,Ñfl!m�n��Di�ÉB¾���mf��w(Ñ�m
Ê(n�i(»�ËÓ¾�iãl1m�Ñsi(n�mÐÊ(m�y�m�¾�~���w�����oVn�m���w�¾�m�kT¾�i_m�wq��� i�¾��#m,n°¾��#w�y ¾�i_Ñsm,Ñ{l1m,n��°i(É
kF~/â�m,n�m,yX¾uÊ(n�i(»�Ë#��e �4i(yc¼qm,n���m���oqp�ÆÇ��m,y+ÄX~�y+��m,��m���¾�~�i(yÐ~��Øß�i�âÅä�p1Æ4m{Æ4iq»���k�m�ÌFË!m��$¾
¾��#w�¾6Ñsm�Ñ{l1m,n��4i(ÉH¾��#mv��w�ÑsmuÊ(n�i(»�ËØÆÇ~�����l!m (�»#��¾Dw(�6����iq��m,��osn�m���w�¾�m�kÁ¾�i�Ñsm,Ñ{l1m,n��
i�ÉÅkF~�â1m�n�m�yq¾DÊqn�iq»�Ë#�Dwq�6¾�i°m�w(���éi�¾���m,n�e º yÐiqn�k�m,n6¾�iÁ¾�m���¾D¾���~��@Æ4m\Ñsm�w(��»�n�m�kx¾���m
Ê(m,y#m�¾�~��\n�m,��w�¾�m�kFy�m����Dl!m,¾�Æ4m�m,y�w�Êqm,yX¾��@w(�6¾���m{kF~�â1m�n�m�y#��m{l!m,¾�Æ4m�m,yé¾��#m,~�n@m,¼qi(��¼(m�k



���������	�
���
����������������� ��� �������! �"#�$��%'&(�*) �+�,) -��
./���10�) 24365�) 2 �,7,�,�8) 9*9:) ��2
; ���

����� � � ��� �7��� ��
 �1"�� ����
�� ê$ê

gui(ÑsË!m�n�¾ �x¼�w(��»�m��,p �sp³Ë!m�n�É*iqn�Ñs~�y�Ê+w+¾�æ ¾�m���¾{¾�i>�,i(ÑsË#w(n�m°¾���mÞÑ�m�w�y#�fl1m�¾�Æ'm,m,y
Ê(n�i(»�Ë#��eDh���m�y+Äc~�y+��m���m��$¾�~�iqyÐÆ'wq�Øß�i(y#ä#p�¾��#mfÑsm�w(y#�Di(ÉÅÊ(m�y�m�¾�~��{n�m���w�¾�m�k�y�m����Di(É
Ñ�m�Ñ{l1m,n��\i�É6¾���mØ��w�Ñsm°Ê(n�i(»�Ëãw(y#kÒÑsm,Ñ{l1m,n��\i(ÉÇk�~/â�m,n�m,yX¾{Êqn�iq»�Ë#�vÆ'm,n�msÉ*i(»�y#k
¾�iØkF~�â�m,n­��~�Ê(y�~�½!�,w(yX¾���o G � G E ? á Û I �

�
Ô � á Ô�å

�����
á 
 E I$e6h���m�y�Äc~�y���m,��m���¾�~�i(yÐÆ6w(�

ß�i�âÅä#p	ÆÇ��~���ms¾���m�n�mÁÆ6w(�\��i(ÑsmÁkF~�â�m,n�m,y#�,m°~�yÒ¾���mÁÑsm�w(y>Êqm,y�m,¾�~��°n�m,��w�¾�m�kFy�m����vi(É
Ñ�m�Ñ{l1m,n��8i�É1¾��#m@��w(ÑsmÇÊ(n�i(»�Ësw�y#ksÑsm�Ñ{l1m,n��8i�É
kF~�â1m�n�m�yq¾ÅÊqn�iq»�Ë#��p�¾��#m@kF~�â1m�n�m�y#��m
Æ'wq�6y�i�¾D��¾�w�¾�~���¾�~��,w(����oØ��~�Êqy�~�½!�,w(yq¾ G � G�Q ��E I � Â(á ? 
 ��� <Zá 
 E I�e
.0/�� � 803�> �1< ��?�8(3

d@É1¾���m­�,i(yX¾�n�i�¼(m�n���o\i�¼(m�n8Ê(n�i(»�Ë°��m,��m���¾�~�i(yÁw�y!k�¾���mD~�ÑsË!iqn�¾�w�y#�,mDi�É
Äc~�yØ��m���m��$¾�~�iqy
É*i(n6¾��#m\m,¼(iq��»�¾�~�i(yÞi�É¿w(�/¾�n�»#~���Ñ Í­w�Ñs~���¾�iqyxn�m,Ñ°w(n�Äqm�k C

t'm���w�»#��mui�É¿¾���m\Æ6w
o°¾��!w�¾D~�¾@Æ'wq�4½#n���¾Dm�ÌFË���w�~�y�m�k
pF¾��#m§w�Ë�Ë�n�iqwq���Ø»#��~�y�Ê
~�y#����»#��~�¼qm�½�¾�y�m����{�#w(�vi(É¤¾�m�yãl!m�m,yÒ~�k�m,yX¾�~�½#m�kÒÆÇ~�¾�� Õ Äc~�yã��m,��m���¾�~�i(yH×Èw(y#k
Ë�n�m���m,yX¾�m�kÐw(�uw�yjw���¾�m,n�y#w�¾�~�¼(m\¾�i�Õ Ê(n�i(»�Ë���m,��m���¾�~�i(yH×�w(�­wÁÆ6w
oxi(ÉÅm���¾�w�l�æ
��~�����~�y�Êéw���¾�n�»�~���¾�~��s��iF�,~�w(�¿l1m,�!w
¼X~�i(nvlco�y#w�¾�»�n�w��8��m,��m���¾�~�i(yHe8á�á,á\rv~�y!����~�Ë
����i(»#��kxl!mf��i(y!��~�kFm,n�m�k (�»#��¾@i(y�mvÆ6w
oÁi�ÉBÊ(m,¾�¾�~�y�Ê°Ë1iq��~�¾�~�¼(mvn�m�Ê(n�m�����~�i(yxi�É
Êqm,y�i(¾�oXË1m\~�yé¾���m§n�m��,~�Ë#~�m�yq¾�p!w(y#kÞ¾��#w�¾@~�¾­~��ÇË!iX��~�¾�~�¼(m{n�m�Ê(n�m�����~�i(yØ¾��#w�¾­~��
¼c~�¾�w�����oÁy�m��,m�����w(n�osÉ*iqnDw���¾�n�»�~���Ñ À Ô
Ã e

è6��mé~�kFm�w>~���¾��#w�¾Á~�y#����»#��~�¼qmÞ½�¾�y�m����s~��sÑsi(n�méÊ(m,y#m,n�w��'¾��#w(yVÄc~�yÓ��m,��m���¾�~�i(y w�y#k
Ñ�~�Ê(�X¾fw(n�~���m�lco>i�¾���m,n§Ñsm����#w�y�~���Ñs�\¾��#w(yãÄX~�yã��m���m��$¾�~�iqyHexh��!w�¾{~��§y�m�m�kFm�k>É*i(n
Ê(n�i(»�Ë ��m���m��$¾�~�iqyVi(Évw(�/¾�n�»�~���¾�~��él!m��#w
¼c~�iqn�~��s¾���mÐË!iX��~�¾�~�¼(m�wq����iF��~�w�¾�~�iqyTl1m�¾�Æ'm,m,y
Ê(n�i(»�Ës½�¾�y�m����³w(y#ks¾���m­w(�/¾�n�»�~���¾�~��DÊ(m�y�m��³n�m>5X»�~�n�m�kslcof¾���m&OÅn�~��,m@| 5X»#w�¾�~�i(yHe Lc»#���
w�yjwq����iF��~�w�¾�~�iqy��,w�yjw�n�~���m{lcoÐÄc~�y>��m���m��$¾�~�iqy�i(nulcoÞi(¾���m�nvÑ�m�w�y#��e\t'»F¾u�#i�Æ4m�¼(m,n
~/¾@w(n�~���m��,pc~�¾ÇÆÇ~����Hn�m���»��/¾Ç~�yÞk�~/â�m,n�m,yX¾�~�w��
Êqn�iq»�ËÁ½#¾�y�m����Ç��m�wqkF~�y�Ê{¾�i°w���Ë�n�m�wqkF~�y#Êfi(É
w���¾�n�»�~���Ñée

d­»�nDn�m���»��/¾��Dw�n�m§��m�n�¾�w�~�y���ox��iqy#��~���¾�m�yq¾DÆÇ~�¾���¾���~��D¼c~�m,Æ\e'hjmfÆ4iq»���ké��w
oÁ¾��#w�¾
Ê(n�i(»�ËÓ��m���m��$¾�~�i(y ~��°��»#Ë!m�n�¼qm,y�~�m,yX¾°»�Ë1i(y Äc~�y���m,��m��$¾�~�iqyV~�yÓ¾���m���~�Ñ{»���w�¾�~�iqy#��Æ4m
�#w
¼(m@�,i(y#k�»#�$¾�m�k Sc¾��#w�¾'~���pX¾���m�n�mvw�n�mDÑ{»#�/¾�~�Ë���muË!iX����~�l#��m­Æ'w
oF�Åi(ÉÈn�m�w���~��,~�y�Ê§Ê(n�i(»#Ë
��m���m��$¾�~�i(yÈp4Äc~�y ��m,��m���¾�~�i(y l1m,~�y�Êãi(y�m À Â Ù�Ã eÜrv~�y���m���m��$¾�~�iqy ��w�y ��m�w(kT¾�iãÆÇ~�¾��#~�y
Ê(n�i(»�Ë°��m,��m��$¾�~�iqysÉ*i(n'w���¾�n�»�~���¾�~��Çl1m,�#w
¼c~�i(n�pq��i§��i(y�Ê§wq�8¾��#m@Ê(n�i(»#Ë#�Åw�n�m\�1���!Í­w�Ñs~���æ
¾�i(yÈ× ��Ê(n�i(»#Ë#�{ÆÇ�#~����VÑ�~�n�w(��»#��iq»#����oã���!w�n�mØ¾���mxl1m,y#m�½�¾��si�É­w(�/¾�n�»�~���¾�~��Øl1m,�#w
¼c~�i(n
~�kFm�yX¾�~��,w�����oÒwq��n�iq���§w����'Ê(n�i(»�Ë_Ñsm�Ñ{l1m,n�� G���m�m À Â Û�Ã É*i(nsw�y_m,Ì�w�ÑsË���m�I$eÒzDy!k_Äc~�y
��m���m��$¾�~�i(yÏ��w�yÏ��m�wqkÓ¾�iVl!m,¾�Æ4m�m,yÏÊqn�iq»�ËÏ��m���m��$¾�~�iqy É*i(néw���¾�n�»�~���¾�~��Ðl1m,�#w
¼c~�i(n�pDw(�
i(»�n@�,»�n�n�m�yq¾u��¾�»#kFoékFm,Ñsi(y!��¾�n�w�¾�m���eÇt'»F¾@¾���m{w(����ic�,~�w�¾�~�i(yél1m�¾�Æ'm,m,yÐ��i(y#Ê(m,¼c~�¾�oØi(É
Ê(n�i(»�Ë#�­w�y#kjw���¾�n�»�~���Ñ ��iq»���k�~�y+Ë�n�~�y!��~�Ë���m��#w(Ë�Ë!m�y+i(¾���m�n�ÆÇ~���mqp1É*i(num�Ì�w�ÑsË���m(p�lco
���#w�y#�,mfiqn G:w�¾\��m�wq��¾v~�yj¾��#ms��w(��mfi(É'w(n�¾�~/½!�,~�w(�8��~�Ñ{»���w�¾�~�iqy#� IDlcoÐ~�yq¾�m,n�¼(m�yq¾�~�iqy+i(É
w	�@m���~�Ê(y�m�n�e º y iq»�nØ��~�Ñf»���w�¾�~�i(y#��p6w�y#k ��iÒw(����iÒ~�y�ÚÐ~�¾�¾�m,��kFi(n�É,× �Ø��~�Ñf»���w�¾�~�i(y!�,p
y�m,~�¾���m�nDi�ÉB¾���m���m§w���¾�m�n�y#w�¾�~�¼(m��Çw�Ë�Ë���o5S�~�y#kFm,m�k
p�¾���m,n�m\Æ6w(�Çy�iÁw(�/¾�m,n�y#w�¾�~�¼qmu¾�i°Äc~�y
��m���m��$¾�~�i(yÒ~�yãÑ°w�Äc~�y#ÊÐÊ(n�i(»�ËÒ��m���m��$¾�~�iqy>iqË!m�n�w�¾�~�¼(mqeØh>mÁl!m���~�m,¼qms¾��#w�¾�p8w���¾��#i(»�Êq�



���������	�
���
����������������� ��� �������! �"#�$��%'&(�*) �+�,) -��
./���10�) 24365�) 2 �,7,�,�8) 9*9:) ��2
; ���

ê � ���9�+���
	
��
�� ������������� � ��
 �!��
#"$�#��� 
�	
����
&� �$� � '(	 � ���D)!� "$� *7,�,�-

ÄX~�y+��m,��m���¾�~�i(y�~��@y#i�¾­��i(Êq~���w�����oÞy�m���m�����w�n�oÁÉ*i(n­Ê(n�i(»�Ë���m,��m���¾�~�i(yHp�~�¾­~��@Ë#n�wq�$¾�~��,w(����o
y�m��,m�����w(n�o5C\y#w�¾�»�n�m°w�����iÐË�n�i�¼c~�k�m��vy�i�w(�/¾�m,n�y#w�¾�~�¼qm�l!w(��~��uÉ*iqn{kF~�â1m�n�m�yq¾�~�w(�ÅÊ(n�i(»#Ë
��»�n�¼c~�¼�w(�@w�y#kÓn�m,Ë�n�iFkF»#��¾�~�i(yHeOÍ@w(Ñ�~���¾�i(yÈ× �°i(¾���m�nØ��»�Ê(Êqm���¾�~�i(yÓ¾��#w�¾ØÆ'mÐn�m���m�n�¼qm
ß�Ê(n�i(»#ËÁ��m���m��$¾�~�i(y!ävÉ*i(n'��~�¾�»#w�¾�~�i(y#�4ÆÇ��m�n�m­ÄX~�yØ��m,��m���¾�~�i(yÁ~��³~�y�iqË!m�n�w�¾�~�¼(m À Ô
Ã Æ4iq»���k
m,ÑsËF¾�oÁ¾���mv¾�m�n�Ñ i�É8w����
Ë�n�wq�$¾�~���w��Hw�Ë#Ë���~��,w�¾�~�i(yHe

è6�X»!�,p³w(y#k_wq�{¾���mÞn�m���»���¾���i(É&Lcm���¾�~�i(y Â(e Û e Ô ����i�Æ\pÅÚÐ~�¾�¾�m���k�i(n�É,× �sÑsiFkFm��'~��
kFm,Ë1m,y#k�m,yX¾­iqyÐ¾���mfÄc~�y+wq����iF��~�w�¾�~�iqy#�ÇÆÇ~�¾���~�y�~�¾��­Ê(n�i(»�Ë#�­w�y#kÞ¾���m,n�m�É*iqn�m{~��uw°Äc~�y
��m���m��$¾�~�i(yjÑsick�m,� e{è6��m�i(Ë1m,n�w�¾�~�i(y!�@i(É³Äc~�y>��m���m��$¾�~�i(yjÑ°w
oÞl1m�¾�iciékF~/â�»#��m�¾�iÞl!m
��m�m,yslco§¾��#mÇy#w�Äqm�k�m,oqm(p�l�»�¾Å¾���m�of��w�ysm�wq��~���o{l!m@��m,m�ys~�y � æ ¾�m���¾��Åi�¼(m,nÅ��~�Ñ{»���w�¾�~�iqy
n�»�y!�,pFÆÇ��~����éÆ4m\�,i(y#��~�k�m,n6¾��#m\Ñ�iqn�mun�m,��~�w(l���mv~�y#��¾�n�»�Ñsm,yX¾�e

hjms�,w(yj��m,mf¾��#w�¾vÚÐ~�¾�¾�m,��kFi(n�É,× �vÊ(n�i(»�Ë!�@w�n�m�~�y+É:w(�$¾v��~�Ê(����oÐn�m,��w�¾�m�k
pHw(�­y�m�Æ
Ê(n�i(»�Ë#�Èw�n�m8É*i(»�y!kFm�kvlco\��Ñ°w(���qÊ(n�i(»�Ë#�7C�~�y!kFm,m�k
p�~�yfÚÐ~/¾�¾�m���kFiqn�É�× �¿w(��m�ÌF»#w(����o@n�m,Ë�n�i�æ
kF»#��~�y�Ê!p#��Ë!w�n���mvw�y#kx��i�ÆÜÑs~�Êqn�w�¾�~�y�Ê�n�w�¾�mvÑsick�m,� p�Ñsiq��¾6Êqn�iq»�Ë#�'ÆÇ~����Hl1mvÉ*i(»#y#kFm�k
lXoZw���~�y�Êq��mÒ~�y#kF~�¼X~�kF»#w(�fw(y#kZ�#w
¼(mÒ��~/¾�¾���m_i(nÐy�iÏ�,i(yX¾�wq�$¾ÐÆÇ~�¾��Ji�¾���m,nÐÊqn�iq»�Ë#�
¾���n�i(»�Êq��i(»�¾Á~/¾��Á��~/É*m,¾�~�Ñ�mqe è6��~��Án�m���»��/¾��Á~�y�Ê(n�i(»�Ë!�si�É\~�y!kF~�¼c~�kF»#w(���ØÆÇ��~����Ïw(n�m
Ë�n�wq�$¾�~���w�����oØ�,��iqy�m��6i(É¿m�w(���Þi�¾���m,n�e8hjm§��w�yéw�����i°��m,mvÉ*n�i(Ñ Í­w�Ñs~��/¾�i(yH× �Çi(l!��m�n�¼�w�æ
¾�~�i(y G���m�m Lcm���¾�~�i(yTÂqe Ô e Ù I6¾��#w�¾v¾��#m�Êqm,y�m,¾�~��{n�m,��w�¾�m�kFy#m����@l�»#~���k��v»�Ëj~�y>¼c~�n�¾�»#w(����o
����iq��m�k>Ê(n�i(»�Ë!�u¾�i+w(Ë�Ë�n�i
Ìc~�Ñ°w�¾�m,��o ������	� eÞt'i�¾��Ò¾���m���mØË!iq~�yX¾���pB��m�Ë#w�n�w�¾�m,��o+w�y#k��i(Ñfl�~�y�m�k
pFw(n�Êq»�m@��¾�n�i(y�Êq��of¾��#w�¾'ÚÐ~�¾�¾�m,��kFi(n�É,× �'Ê(n�i(»�Ë#�4w�n�m@��~�Ê(�#��osn�m,��w�¾�m�k°»�y�~�¾���e
� <=47<=6 ��� 8!6�� / z@�ÅwuÉ*iq����i�Æ6æ�i(yf¾�iv¾��#~��Å��¾�»!kFo(pXÆ4mDw(n�mÇkFm�¼(m���iqË�~�y#Êvw\��~�Ñ{»���w�¾�~�iqy
ÆÇ��~�����¾�m���¾��@¾��#m{h>m,~���Ñ°w�y#y��coXË1i�¾���m���~�� À Â E
Ã p
w�y�w(k#w�ËF¾�~�¼qm§m�ÌFË���w�y#w�¾�~�i(yÐi(É8¾���m
m,¼(iq��»�¾�~�i(yÓi�Éuw(Ê(~�y�Ê#e�è6��mÐh>m,~���Ñsw(y�yÓ�XocË1i�¾���m���~��°w�¾�¾�n�~�l�»F¾�m��s¾���mÐl!m�y�m�½#¾��°i(É
w�Ê(~�y�Êu¾�i+ß�Ñ°w�Äc~�y�Êvn�ici(Ñ É*i(n8¾���mDo(iq»�y�ÊXä�e	è6�!w�¾Å~��,pcwvË!iqË�»���w�¾�~�iqyf¾��#w�¾'w�Ê(m��BÆÇ~����
¾�»�n�y�i�¼(m�nBÉ:w(��¾�m�n�p�Ë#n�iqÑ�i(¾�~�y�ÊvÊ(m�y�m�¾�~��ÇkF~�¼(m�n���~�¾�ofw�y!k�wqk�w�Ë�¾�~�y�ÊvÑ�iqn�mÇy#~�Ñfl���o{¾�i§w
���#w�y�Êq~�y#Ê\m,yc¼c~�n�i(y�Ñsm�yq¾�e º y°iq»�n4��~�Ñf»���w�¾�~�i(y°w\�#iq��¾ÅË!iqË�»���w�¾�~�i(yÁ�,i�æ�m,¼qi(��¼(m��BÆÇ~�¾��
wfkF~���m�w(��m@Ë1i(Ë#»���w�¾�~�i(yHe º y#k�~�¼c~�kF»#w��
��m,��m���¾�~�i(yØÆÇ~�¾��#~�yÞ��iq��¾6Ê(n�i(»�Ë#�4n�m���»��/¾��³~�yx¾���m
m,¼(iq��»�¾�~�i(ysi�É
��i(y�Êqm,nÅ��~�¼c~�y�Ê§��iX��¾��³w(y#k°��iqy#��m>5X»�m,yX¾���o{Êqn�iq»�Ë#�8ÆÇ~�¾��°��m����³k�~�¼qm,n���~�¾�o(e
gun�iq»�Ë#�4i�ÉÈ��iX��¾��³ÆÇ~�¾��Þ��m����4kF~�¼(m�n���~�¾�osw(n�m­Ñsi(n�m@m�wq��~���o�m,ÌFË���iq~/¾�m�kØlXos¾���mvkF~���m�wq��m
Ë!iqË�»���w�¾�~�i(yÁw(y#k°w�n�mÇ��m����Å��»!�,��m�����É*»��1w�¾³Ë�n�iFkF»#�,~�y�Ê\m�Ñs~�Êqn�w(yq¾��,e¿è6��~��³kF~�â1m�n�m�yX¾�~�w��
��»#����m����	i�É#Êqn�iq»�Ë#�¿��iq»�yX¾�m,n�l#w(��w(y#��m��
¾��#m6��m,��m���¾�~�i(y�w�Êqw(~�y!��¾Bw�Ê(~�y�Ê­ÆÇ~/¾���~�yfÊ(n�i(»�Ë!�,p
n�m���»���¾�~�y�Ês~�yx¾���m\m,¼qi(��»F¾�~�i(yÞi�ÉBws��¾�m�w(k�oØw�Êq~�y�Êsn�w�¾�m(e



���������	�
���
����������������� ��� �������! �"#�$��%'&(�*) �+�,) -��
./���10�) 24365�) 2 �,7,�,�8) 9*9:) ��2
; ���

����� � � ��� �7��� ��
 �1"�� ����
�� ê&�

0

2000

4000

6000

8000

10000

12000

0 1000 2000 3000 4000 5000

P
op

ul
at

io
n

Epochs

Global Population with Kin Selection

������� ê � � � � 
��9� �"� � � ����� � � � ��������$ �

 ��� � 
���� � � � ����� # �"#>! � ��
 ��� � � ��� � � ��� 
 �
�=��
�� ���  �)

��
�� ��� � #�# � � 	 � &2��
����  � � � �
� � ����
�� �

0

2000

4000

6000

8000

10000

12000

0 200 400 600 800 1000 1200 1400

P
op

ul
at

io
n

Epochs

Global Population without Kin Selection

� ����� ê � � � � 
�� �"! 
 � � � ��������$�
 ��� � 
����
� � � � ��� # �"#�! � ��
 ��� � � � � !�� $ � �  ��� � � ��� �
	 �

 � ��$%
=
���� �"!�� � $
� � � 
 � $ # �"#>! � ��
 ��� � �> �
� ��& � $�� 	 � 
�� � � � � �"!�# � � � 
����8
���� � �"� � �
� ���>�'� ��� � ����� ��������$%
���� �"! 
 ��� 
���� �� � �

���& �

0%

10%

20%

30%

40%

50%

0 1000 2000 3000 4000 5000

P
er

ce
nt

ag
e

Epochs

Deaths from Aging with Kin Selection

������� ê � ��� � 
�� � � � ��������$�
 ��� � 
��>� 
  # � ���
�>� ��
������ ��� � � ����
 � � �)
������> ��
���
�� 	 � 
�� � # �
# � � 	 � &2��
����  � � � ��� ������
��>� ��
)
�� � � ! 
�� �����

 � � �"� � ���

0%

10%

20%

30%

40%

50%

0 200 400 600 800 1000 1200 1400

P
er

ce
nt

ag
e

Epochs

Deaths from Aging without Kin Selection

� ����� ê � � � � 
�� �"! 
 � � �'��������$%
 ��� � 
��>� � � �
� � � � ����� � � ��������$�
���� � � � � �>��
�������� ! � 
 � � � � �

���� � ��$���� ����� ��� $�� � 	 � � � � ������
�� ��� $ � ! ���
��� � � ����
 �>� ��
�� �

0

0.05

0.1

0.15

0.2

0.25

0.3

0 1000 2000 3000 4000 5000

G
om

pe
rt

z

Epochs

Evolution of Aging Rate with Kin Selection

������� ê � � � � 
�� � � �:��������$%
 ��� �6���6� �"� � �
����
�� � ��� � � ��� 
 � � �)
������> �� � & # ���)
�� � ��� ! �
��� � � ��� � #�# � � 	 � &2��
����  � � $% >$���� � � � �%
 � & �
	 �

0

0.05

0.1

0.15

0.2

0.25

0.3

0 200 400 600 800 1000 1200 1400

G
om

pe
rt

z

Epochs

Evolution of Aging Rate without Kin Selection

� ����� ê � � � � 
�� �"! 
 � � �'��������$%
 ��� � 
��>� � � �
� � �'� ����� � � � !�� $ � �  ��������$%
���� �"! 
 ��� �� � �

���& �



���������	�
���
����������������� ��� �������! �"#�$��%'&(�*) �+�,) -��
./���10�) 24365�) 2 �,7,�,�8) 9*9:) ��2
; ���

ê � ���9�+���
	
��
�� ������������� � ��
 �!��
#"$�#��� 
�	
����
&� �$� � '(	 � ���D)!� "$� *7,�,�-



���������	�
���
����������������� ��� �������! �"#�$��%'&(�*) �+�,) -��
./���10�) 24365�) 2 �,7,�,�8) 9*9:) ��2
; ���

� [��JUc[XS_a������JL
	

�
�����������������
� ���� "!$#&%('
%)�&%*����+,����-/.0����1&�������2�43/56��+)�7����89%)#:�;.6����1=<,�=>?�4��@�>A>B�DC���1&<����4�
��3E!$#:%*��<�%*����+,�4�F89��������G�HJILKNM,O�P�Q0R"MTS=U�V

�
���������������=�W� �X�7 
>Y�&���4��%"5=��+)�7�4�DZ\[&������1�@=%)]9�43E^_���� E���_Z\[:[=<��0��+T#`3a<����b-E.0����1&�������=c
�4<AHd'
%)�&%*����+)])�e>Y�gf:�,hi�Ejk���?%,@��� l89����]A��+)�7���mZm����#=<���[n������G�H��?o
%*pbq?��<�rn�?C���#:�
�s���7%BH_�4��@_56���&]kKNM)O0t�U�R"M,u�u,S�M,U�U

'
����[:�����/^L� -v�� �'m<���1:[w5=%)��%)+*�������w���wxy<�%,@:�;����<Aczx/<�%BH|{9������1:�&�����7%*])��xy<��7�&+)%*�����w}
�&��c
.0%*<�]A���YH~xy<�%)]A]XKNM)O0t�U�R

^l���A��%)�7@=��<A3Y�?C&�� 
{9#��4������+2xE��[:1:�7�;���7���e�
H=��������+)]��4��@L��#&%`-E.�����1&�������J��3mZmG��7�&G&�~>Y�� 
Z
��>Yfy-s>Y��c\x/<���+����43$!$#&%�O4��#�>z�6��%B<����4�����������?{9���&3�%B<�%)�:+)%�������#:%�5=����1&���;�������
����@_56H=����#:%)]A��]���3y����.6�7�&G`56H=]N��%)��])��K�V4����Q0R�u�Q0P,S6u�U�V

��H&�&�:%*cz-E@=p$�4<T@&])���X� {m�� vZm�&���`���6�"��]A[n%*<�]A����������j\%)�7�4�����������k56��+)�7���:89%)#��,.6����<,���
����.0%*<
����@l89�,H:@i�&-?@=�7�6�&1&<�G�#LKNM,O�P0V�R

^_�)H=���;<T@e5=������#��FC&�� �'m<���1&[g5=%)��%)+B���7�������
1:�4<A��%*<���HLjm%*.=��%*p���3m89�����7��G�H����gKNM,O�t�P�R
V�t�t)S=V4��u

xy<���+)%��n'X� j��� k5=%*�7%*+*�����������:@_{9�;.��4<��7���&+)%��Eo"�;��1&<�%k���nILKNM)O0t4�0R\U�V��,S=U�V6M
^l���A��%)�7@=��<A3Y��C&�� kZmG��7�&G`5=%*�7%*+*��%,@~3a��<\����]
�mpv��5&��r�%��E-E.�����1&�������:�4<AHl-E+*������G4H_j\%)]A%,�4<�+T#

ILK�V����4Q�R"MBS:M;t
'm<T�;3�%)���iZk�� Xo"�;��1&<T���F5=%)��%)+B���7�����:�(�7��5=%)��%)+*������������@_'m<���1:[�56%)��%)+*���������$>z�_�"<�%)�:])��C&���

�(�,.=��%)])��oX���0%)@&])�� y89%*#��,.6�7��1&<T�4�:-/+)������G�Hi /Zm�X-/.0����1&���������4<AH�Zm[&[&<�����+T#��0�mh=3a��<T@i�
89�7��+Tr6p9%)���/5=+*�7%*�6�����:+(xE1&�:����+,�4�������:]kKNM,O��4Q�RvP0V)S6��Q

56���n%*<,�\-������s����]A�����\��� 5n�7 �}m�����e�m��#:%*<�])���
�;.��4<T@g}
�&�7.�%*<�]A���YHdx/<�%*]A])�"{$�4���=<���@=G�%
KNM,O�O��0R

���7��]A�����g��� 5i�� o"�;��1&<T���|5=%)��%)+*���������43�xF��[:1&���;�������:]W��{9������1:�&�����7%*])� 89%)�=c
�A����������{91:�������&G�])�:^l%)�:���`xy�;<�r�KNM)O����0R

'
����[n%*<A������8m�� ~�
�l��#:%�o"�;��1&<�%(�43E��#&%kf:1:�&+*��������-yh=[&<�%)]A]A��.0%���3/��#&%��D�)p
�43?�m1:�`�4�
^l��<A�T�������YHJ���:@����w�2o
%*p�^l�6@=% ��39�"%*��%*<������:���&Gl����3a%2{9���������:G�%)�:+)��%)])� xE#&���7�4c
]A��[:#&��+,���D!�<T���&]���+*�������&]m�43y��#:%"j\�,H6����56��+)��%*�YH~��3E������@=�������=�JKNM,��V�U�RmU�M,u;S6U���U

�(���_�&C&�� X5=1&[n%*<�.0%)�&��%)�:+)%
���:@�^l����@��?{$�4���=<T@&��G�%(}m�:��.0%*<�]A���YH��&{$�4���=<���@=G�%�KNM)O�O�u�R
^_�4]A+,�4<��=�\5i���9�(��<����?� � 8m���$om�7+T#:����]A�����$Zk� -��7 ¡5=1&��+)�7@&%_�4]`���d-E.�����1&�������:�4<AHd5��T���:��%

56�A<T�4��%*G�H��&>Y�� DZ
@=.��4�:+)%*]y�7��Z\<A������+*���4�:����3�%��6P;��#�-/1&<���[n%)���`{9���&3�%B<�%)�:+)%��6x/<T�4G�1&%��
{9�)%)+T#_jm%*[:1:�&���7+�K�V����6M;Rvu0U4�;S6u�P=M

�J%)��]A�`���&���=Zk�� "-E]A]��)H=]v1:[n���~�
%*<�%)@&���YH2�4��@`�(�7�:@=<�%,@~89��������G���+,���yxy<����&��%)��])�E{9�7�4<�%)�=c

ê �



���������	�
���
����������������� ��� �������! �"#�$��%'&(�*) �+�,) -��
./���10�) 24365�) 2 �,7,�,�8) 9*9:) ��2
; ���

ê � � �#��� �A�V��� �

@&���_x/<�%)]A])��������@&���JKNM)����O�R


