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��� pqv&gc�FgJk"m&�F�c�Ymlk_vlvlk"v%j � k�gLmleb�L�qk-f�e��%���c�5�- �¡��
 l�����_¢�£5 l¤��-¥h�-�c¦¨§H��©� ª�c���7«¬¯®±°!²2³,pqrµ´¶�Fml~be5u:�Yk-·
o�pwvxpqeFr¸gLm¹eYo�k_vlvlk"v"y�j � �5j�pwv"y2j � k]gcmleb�L�Hk"fºeF��k�»Q·
jlm��Foªj¹pHrc¼½��mlk"¾��Fm¹�¿�¯iLrco�jlpqeFrÀ¼bpHubk-rÁeF�cvlk-m¹uFk_�Ny
eFgYj¹pHf����'��k � �ZuQpqeFm_{ ®±°�²Âfh�Z�Ã��kÄicvlk��¯ic���¯ebm
��gLgLm¹k-r7j¹pqo-k"v � pHg]�Hk_��m¹rLpHrc¼,jle'�Fo-Å7iLpqm¹k!vx~Qpq�H�qk"�\�Jk-·
� �ZuQpHebm"yQ��rc���¯eFm%�Fv¹o�k"mxj���pqrLpHrc¼,j � k¨m¹k-¾���m��'�¯iLrco�·
jlpqeFr,��k-pqrL¼%eFgYj¹pHfhpqÆ-k_�¨�7����rc�5j¹iLm����Fvl�Yv±j¹k-f#{?ÇÈk
Écm¹vxj�o � �Fm¹�boªj¹k-m¹pHÆ"k�j � k0vlk�j'e������q�Êm¹k-¾���m���¯iLrco�·
jlpqeFrcvÊ�¯eFm�¾ � pwo � �t¼bpHubk-r�g�eF�qpqo-�hpqv�eFgLjlpqfh�F�Ë{ÌÇÈk
j � k"rÀ�Yk-m¹pHubkÍj � m¹k-kÄ���q¼FeFm¹pHj � f�vÎ�¯eFm:®±°�²
{ ��� k
Écm¹vxj!j±¾�e]�Yk_���2¾%pÏj � j � k�o-�bvxk�¾ � k-m¹k,j � k�k-r7j¹pHm¹k
gJeb�Hpwo���pwv�~QrLe5¾%r�ÐQ¾Rk � �Frc�Y�qk!j����LiL�w�5j¹k"�0mlk"¾��Fm¹�
�¯iLrcoªj¹pHebrcv�ebr��ÈÉJrLpÏj¹k:vxj¹�5j¹k¶vxgJ�Fo�k��Frc�Ñ�HpqrLk"�Fm
�¯iLrcoªj¹pHebrc������gLgcmleZ»Ypqfh��jlpqeFr�e��Dj � k!mlk"¾��Fm¹���¯iLrco�·
jlpqeFr¿e5ubk-mÎ�µg�e�j¹k-r7jlpw���q�H�ÒpqrYÉcrcpÏj¹kÍvxj¹��jlkÍvxgJ�Fo�kb{
��� ktj � pHm��¶�F�H¼beFm¹pÏj � f��Lk"���wv�¾%pHj � j � k�fheFm¹ktmlk-·
���qpqvxjlpwo!o"�Fvlk�pHr]¾ � pqo � j � k&gJeb�Hpwo��hpwvÊ~QrLe5¾%r�ebrL�H�
j � m¹eFiL¼ � �]ÉcrLpHjlk�vlk�j,e���eF�cvlk-m¹uFk_�#jlm��5Ó±k_oªjlebmlpqk"v"{
®Ôr½���q�!o-�bvxk_v-y��È~Fk-�Äpqv¹vliLk�pqvÕF�Ö«b�-���- l©b¤�×¹Ø�j � k
k�»Ypqvxjlk"rco�k#eF���È�q�Fml¼bkÎvlk�j\eF�&m¹k-¾���m��¸�¯iLrJoªjlpqeFrJv
�¯eFm�¾ � pwo � j � kteF�cvlk-m¹uFk_�]g�eF�qpwo��]pwv�ebgYjlpqf����Ù{ � e
mlk"f'e5ubk�Yk"¼Fk"rLk-m��Fo-�Fy!¾�k¸vxic¼F¼Fk_v±j�vleFfhkrJ�5jliL·
m¹�F� � k-iLm¹pqvxjlpwo-v�j � �5jt��jxjlk"fhgYj,jle#gLpwo�~:�Îmlk"¾��Fm¹�
�¯iLrcoªj¹pHebr¨j � ��j?f��5»Ypqfh�F�H�q�&�LpÏÚDk-m¹k-r7jlpw�5j¹k"vDj � k
eb�Y·
vxk"mlubk"�ÑgJeb�Hpwo��Ä�¯m¹eFfÛe�j � k-m_y%vxiL�L·ÙebgYjlpqf����!g�eF�qpH·
o�pqk"v"{ ��� pqvÎm¹k"vliL�Ïj�v]pqrÜ�Fr½k�Ý\o-pHk"rbj¹�H�½vleF�qu5���L�qk
�HpqrLk"�FmhgLmleb¼Fm���fhfhpHrc¼¶�¯eFm¹f�ic�q��jlpqeFrµeF�!j � k#®±°�²
gLmleb�L�qk-f#{ÌÇkt�Yk"fheFrcvxjlm��5j¹k&ebiLm%���q¼FeFm¹pHj � f�vReFr
vxpqfhgL�Hk%�Ypwv¹o�m¹k�jlk5Þ_ÉcrcpÏj¹k��Frc�'o�eFr7j¹pHrQiLebicv�Þ5pHrLÉcrLpHjlk
v±j��5jlk¨gLm¹eF�c�Hk"fhv"{
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��kto � �Fm¹�boªjlk"mlpqÆ-k_��pqrY�¯eFm¹f����q�H�]�bv��¯eF�q�He5¾�v,¬Ë°%icv¹vxk"�H�Ùy�è_�F�Fé7³ªê

ëÎìaíJ4Q/ è_³,f'k_�FvliLm¹k-fhk-r7j¹v�e��!�Frµ��¼bk-r7j"î v,��k � �ZuQpqeFm�e5ubk-m
jlpqf'kby�pqrÈ�0u5��m¹pHk-j±�ÎeF�Ro�pqm�o�iLf�vxj¹��rJo�k"v"y?�F³!pH�RrLk"k"�Yk_�Ny
f'k_�FvliLm¹k-fhk-r7j¹v�eF�Lj � k�vlk-rJvxebml�¨pqrLgLiYj�v�jle�j � ��j
��¼Fk"r7j"Ð
ï ³�pH�Ì�Zu5��pq�w���L�qkFyY�'fheQ�Lk-��eF�?j � k,k-rQuQpHm¹eFrLfhk"rbj_{
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ÇÈkÄo"��r�pw�Yk-r7j¹pÏ�¯�Ãj±¾�e¿vxebiLm�o�k"v¶e���fhe�jlpqu5�5j¹pHebr��¯eFm:j � pwv
gcmleb�L�Hk"f#{ ��� kÃÉcm�vxjÒ�Fmlpwvlk"vµ�¯mlebfòj � kÁg�e�j¹k-r7jlpw����icvlk
eF�µm¹k-pqrY�¯eFm�o�k"f'k"r7j¿�Hk_��m¹rLpqrL¼ó�Frc��m¹k-�w�5jlk_��fhk�j � eY�LvÁ�Fv
o-eFfhgLiYj��5j¹pHebrc����fheQ�Lk-�wv]�¯ebmÎ�FrLpqfh�F���Frc� � iLf��Fr½�Hk_��m¹rY·
pqrL¼ô¬¯ÇÍ�5j¹~QpHrcv"yÃè"�Féb�LÐÀnYo � f���Ó±iL~ºõ÷öN��rQiYjxj¹ecyÜè"�F�Q�QÐ
� eFicmlk-jlÆ-~Q�ÑõønL��~Yvxpw�L�cy�è_�F�Q��³ª{ÀnQiJo � f'eY�Yk"�qv0��m¹k¶vxicgY·
g�eFmljlk_����e�j � �Q�0��k � �ZuQpqeFm�����v±j¹ic�Ypqk"v���rc���Q�#rLk"iLmlebg � �Yv±·
pqeF�qeF¼bpqo"����k-uQpw�Yk-rco-k]j � �5jhm¹k-pqrY�¯eFm�o�k"f'k"r7j'�qk"�FmlrLpqrL¼eQo"o�iLm�v
pqr¸��k-kh�¯eFm���¼bpHrc¼Í¬Ë´�eFr7j���¼Fick'k-j����Ù{qyRè_�F�bùb³���rc�ÈpqrÍvleFrc¼�·
�cpHm���uFeYo"���qpHÆ_�5jlpqeFr¸¬Ës!e5�7��õúnQk±Ó±rLe5¾�vl~QpËy�è"�b�bùb³ª{ ��� pwv!�qpÏjl·
k"m¹��jliLm¹k,�Fv¹vxicf'k_v-y � e5¾�k-ubk-m_y7j � ��j%j � k,m¹k-¾���m����¯iLrJoªjlpqeFr#pwv
Éc»Qk_�µ�Frc�*~QrLe5¾%rQØ��¯eFm�k�»L��fhgL�qkFyÊf'eY�Yk"�qv'eF�!�Jk"k]�¯ebm¹�F¼�·
pqrL¼]�bvlvliLfhk¨j � �5j!j � ktm¹k-¾���m��0��j!k"�bo �#û e5¾�k-m%pwv!�\vlpHfhgL�qk
v¹�5j¹iLm��5jlpqrL¼Í�¯iLrJoªjlpqeFr¿e��trLk_oªj¹�Fm0o-eFr7jlk"rbj_{Áü
k�j#pÏj#vxk"k-f�v
o-�Hk_��m'j � �5j����Ü�¹ý7©�¥����J���7«*©��c��¥�©5§&©���Õ:þYÿY¥h©������¹þc©5�_�a£5 
� �'¥'ÿQ¡ª¦�¤¹£��L¡ª�aÕF�- '¦�þc�� ¹� � ©� lÕ¨¢�ÿY��¤-¦Ë�a£��*©Z¡'©��ÈÿY���5�D£ � �
¦Ô£����¨©Z¡-¤��- ª¦Ö©�������Õt¦¯þQ ¹£5ÿF«Zþ]�-¥��D�� ª�a¤�©5§����c�5�ª¡ª¦Ù�Ï«b©�¦Ë�a£��c{ ��� pwv
pwv�gc�Fmxj¹pqo-iL�q�Fml�q�hjlm¹iLk¨e���¥�ÿY§Ï¦Ë�a©�¦Ë¦Ù ª����ÿY¦Ô�Rmlk"¾��Fm¹�\�¯iLrco�jlpqeFrcv"{
dRebrcvlpq�Yk"m"y"�¯eFm?k�»L��fhgL�qkFy_j � �5j�j � kÊ��k-k
fhpq¼ � j?¾�k-pq¼ � rLk_oªj���m
pqrL¼bk"vxjlpqeFr*��¼7��pqrcvxj û pH¼ � j��Ypwv±j���rco-kFy2jlpqf'kby
��rc�Ím¹pwvx~:�¯mlebf
¾%pqrc�Í��rJ�gcmlk_�L�5j¹eFm�v-{'®Öjtpqv � ��m��¶j¹e¶vxk"k � e5¾ ebrLk�o�eFic�q�
�Lk�jlk"mlfhpqrLk#j � k¶mlk"�q��jlpquFk#¾�k-pq¼ � j¹v�eF�&j � k"vlk#jlk"mlf�v:©	�� ª��

£� ª��{�nQpqf'pq�w��m¨o�eFrJvxpw�Yk-m��5j¹pHebrcv!�FgLgL�q�Îjle � iLf��Fr:k"o-eFrLebfhpqo
��k � �Zu7pqeFm_yÌ�¯eFmhk-»Y�FfhgL�Hkb{��k"rco�kby
pHrQubk-m�vxk0mlk"pHrY�¯ebm¹o-k-fhk-r7j
�qk"�FmlrcpHrL¼�pwv!�'�¯icrc�L��fhk"rbj����2gLmleb�L�qk-f�e��Ìj � k"eFm¹k�j¹pqo"�����LpqeF�H·
eb¼F�byYk"o�ebrLeFfhk-jlm¹pqo"v-yY��rJ�]eFj � k"m�Éck-�w�Lv"{
�¿vxk_o�eFrJ�hf'eFjlpqu5�5jlpqeFr��Fmlpwvxk_vÌ�¯m¹eFfÀj � k�j��Fvl~�eF�No-eFrcvxjlm¹ico�jx·
pqrL¼Í��rÄpHr7jlk"�H�qpq¼Fk-r7j���¼bk-r7j�j � �5j�o-�Frµ��k � �ZubkÎvlico-o-k"v¹v±�¯ic�H�q�
pqr:��gJ��mljlpwo�iL�w��m��YeFf���pqr�{��!r:��¼bk-r7j&�Yk_vxpq¼FrLk"m�¬aeFm!pqrc�Yk"k"�
j � k]�F¼Fk-r7jtpHj¹vlk-�H�¹³,f��Z� � �ZuFkheFrc�H�È��uFk"ml�¶m¹eFic¼ � pq�Lk"�#e��
j � k�m¹k-¾���m��Î�¯iLrco�jlpqeFr¶¾ � ebvlkteFgYj¹pHfhpqÆ"��jlpqeFr¶¾�eFiL�w�#¼Fk"rLk-ml·
��jlk��l�Yk_vxpqm����L�qk��,��k � �Zu7pqeFm_yYvxe'v±j¹m¹�FpH¼ � jx�¯eFm¹¾���m��hmlk"pHrY�¯ebm¹o-k�·
fhk"rbjt�qk"�FmlrcpHrL¼�f��Z�¶rce�jt��k\icv¹���L�qkF{:¬ÖdReFrcvlpw�Yk-m_y��¯ebmtk�»Q·
�FfhgL�HkbyZj � k�j��Fvl~�eF���l�LmlpquQpHrL¼&¾Rk"�H�Ù{ �b³��&rLk�vleFiLm�o�kRe��cpqrY�¯eFml·
f���jlpqeFr¶�¯ebm¨�Hk_��m¹rLpHrc¼0pwv&j � kh��k � �ZuQpqeFm¨e��ÊeFj � k"m	�xk�»Yg�k-mlj��
�F¼Fk"rbj�v-y��Fv�icvxk_�ÈpHr½��¥'��¦Ô©5¦Ù�a£5�Ñ§H��©5 ª�c���Q«\�Frc�½©����� l�-�c¦Ù�a¤���

¡lþY� �È§H��©5 ª�J���7«F{
®Ôr0j � pwv%vxk-jxj¹pHrL¼JyYpÏj%pwv%o�ebf'fhebrL�H�\�bvlvliLfhk"�
j � �5j�j � k�gLiLm¹g�ebvlk0eF��eb�cvxk"mlu5��jlpqeFrµpwv'jleÍ�qk"�Fmlr����L£�§ �a¤�×5y
pÙ{ kF{qy?�#�YpHm¹k"o�j,mlk"gLmlk_vxk"r7j¹�5j¹pHebr¶e����]f��FgLgLpqrL¼Î�¯mlebfºv±j��5j¹k"v
j¹e��boªjlpqeFrJv-{�Çk�gLm¹eFg�ebvlk�pqrcv±j¹k"�b�hjle�mlk_o�e5uFk"m�j � k!k�»Yg�k-mlj"î v
m¹k-¾���m��#�¯iLrJoªjlpqeFrÈ��rc�¶jleÎicvlk�j � pwv!j¹e0¼bk-rLk"m¹��jlk'�Yk"vlpHm����c�Hk
��k � �Zu7pqeFm_{úÇÈk¸vxiL¼b¼Fk_v±j0j � ��jÎj � kÍmlk"¾��Fm¹�Ò�¯iLrcoªj¹pHebrÜeF��·
j¹k-rÜgLmle5uQpw�Yk"vÎ�*f�ico � fhebmlkgc��m�vxpqfheFrLpqeFiJv]�Yk_vlo-mlpqgYjlpqeFr



eF���Jk � �ZuQpHebm"{Ì�%��j¹k-m%���q�ÙyFj � k&k"r7jlpqmlk!Éck-�w�\eF��mlk"pHrY�¯ebm¹o-k-fhk-r7j
�qk"�FmlrcpHrL¼'pwv��¯eFiLrc�Lk"�ÎeFr0j � k¨gLm¹k"vliLgLg�ebvlpHjlpqeFr0j � ��j�j � k,m¹k�·
¾���m��'�¯iLrco�jlpqeFr�yQm��5j � k-m�j � ��r\j � k�gJeb�Hpwo��bybpwvÊj � k&f'e7v±j�vxiJoª·
o-pHrJoªj"yÌm¹eF�LiJv±j_y2��rJ�Èjlm���rcvx�¯k-m����L�qk��Yk�ÉJrLpÏj¹pHebr¸e���j � k�j¹�bvx~D{�!k-rco-kFy�pHj
vxk"k-f�v2�Hpq~Fk"�H�¨j � �5j�pqr7ubk-m�vxkRmlk"pHrL�¯eFm�o�k-fhk"rbj��Hk_��m¹rY·
pqrL¼,f��Z�FybpHr\vleFfhk��Yebf���pqrcv-ybgLm¹e5u7pw�Yk%��rhk-Ú�k_oªjlpquFk��¯eFm¹f e��
�FgLgLm¹k-r7jlpwo�k_v � pHgÎ�Hk_��m¹rLpqrL¼c{
� eÑeFiLmÎ~QrLe5¾%�Hk_�Y¼Fkby�j � pqv#o-eFfhgLiYj��5jlpqeFrJ����j¹�bvx~ � �bv0rce�j
��k-k"r#¾Rk"�H�H·ÖvxjliJ�YpHk_�]pqr�o�ebf'gciYjlk"m�vlo-pHk"rco�kbyLo�eFr7j¹mleb�Dj � k"eFm¹�Fy
gJvx�Yo � eb�Heb¼F�Fy%ebm0�cpHeb�Heb¼F�F{ ��� kÍo��qebvlk"vxj0¾�eFm¹~ÄpwvÎpHrÜk"o-e�·
rceFfhpqo"v-yF¾ � k-m¹k�j � k�j��Fvl~te��Df�iL�Hjlpw�5jljlm¹pH�ciYjlk%iYj¹pH�qpHj±���Fv¹vlk"v¹v±·
fhk"rbj � �bv!��k-k"rvxjlic�Ypqk"�pqr�Yk"gYj � Ø�j � �5j¨pqv"y � e5¾À�YeQk"v��
g�k-m�vleFr\�Fo�jlic�F�H�q�ho�eFf��LpqrLk%j � k!u5��m¹pHebicv
��jxjlm¹pq�LiYjlk_v
eF��k"�Fo �
�Zu5�FpH�w���L�qk�o � eFpwo�k�¾ � k-rÈfh�F~QpHrL¼Î�0�Lk"o�pwvlpHebr�{ ��� k�j � k"eFm¹�
pwvÌ¾�k-�q�Ï·Ô�Yk-ubk-�qeFg�k"�Î¬��¨k"k-rLk"��õ¿°��FpÏÚN�Lycè"�7���b³�y���rc��j � k��FgY·
gc�Hpwo-��jlpqeFrcv�rQiLfhk-m¹eFicv"{��!e5¾Rk"uFk"m"y�j � pqv�Éck"�q�Ívxjlic�LpHk_v&ebrL�q�
£�����
Ö¡lþL£5¦R�Yk"o-pqvlpHebrcv¨¾ � k"mlk��#vxpqrL¼b�Hk��Fo�jlpqeFrÈpqv�j���~bk-rÍ��rc�
j � k�eFiLj¹o�ebfhk0pwv�pqf'fhk_�Ypq��jlkb{ ��� k#vlk"Å7iLk"r7jlpw����o-�bvxkÎ¾��Fv
ÉJm¹vxj�o-eFrcvlpw�Yk-m¹k"���Q�]nY�Fml¼bk-r7j�¬xè"�Q�5éb³�yb¾ � e�j¹mlpqk"�]jleh�Fv¹o�k"mx·
j���pqrµj � k�k�ÚDk"o�jlpquFk � pqmlpqrL¼Ío�e7v±jh�¯eFm��w����eFmh�Q�*k-»Y�FfhpHrLpqrL¼
�ÎÉJmlf#î v � pHm¹pqrL¼��Jk � �ZuQpHebm¨e5uFk-m�j¹pHfhkFyÌ�Fv¹vliLfhpHrL¼#pHjtjle���k
m��5j¹pHebrc���Ù{
®Ôr#j � kt�w�Fvxj!�Yk"o"�F�YkbyLj � kt��m¹k"�he���vxjlm¹icoªj¹iLm¹�F��k"vx·
j¹pHf���jlpqeFr�e��?´:��m¹~Fe5u��Yk_o�pwvxpqeFrhgLm¹eYo�k_vlvlk"v�pqr�k"o-eFrLebfhk�jlm¹pwo-v
� �Fv\¼bmle5¾%rÑm���gLpw�Y�q�Ã¬Ë°%icvxj"y,è"�b���Q³ª{�nQeFfhk¶eF��j � k:�J�Fvlpqo
pw�Yk_�FvÎo-��m¹m¹�Äe5ubk-m�j¹eµeFicmÎvlk�jljlpqrL¼c{ ®±°�² ���wvxeµ�FgLg�k"��m¹k"�
�cmlpqk û �:pHr¸o�ebr7jlm¹eF��j � k"eFm¹�Dê&pqrÈj � khk"�Fml�q�*è_���F�bv-y��,�F�Hf���r
g�ebvlk"��j � k%gLm¹eF�L�qk-fçe��Dmlk_o�e5uFk"mlpqrL¼!j � k%eb�YÓ±k"o�jlpquFk��¯iLrco�jlpqeFr
�¯ebm��'�Yk-jlk-m¹fhpHrcpqvxjlpwo!�qpqrLk"�Fm�vl�Yv±j¹k-f ¾%pHj � ÅbiJ�F�Ym��5j¹pqo&o�ebvxj¹v"{
®Öj�¾��FvÌm¹k"o-k-r7jl�q�tvxeb�Hubk"���FvÌ�¨vxk"f'pw�Yk-ÉcrLpHjlk%gLm¹eF¼bm¹�Ff ¬Ë}�e5�Q�
k-j!���Ù{HyNè_�F�F�7³ª{
®ÔrÎj � pqv�gJ��g�k-m_yY¾Rk,�F�c�Ymlk_vlv�j � k¨®±°�²ÍgLm¹eF�L�qk-fÂpHr#vxk-jxj¹pHrL¼7v
fhebmlk!�a��fhpH�qpw��mRjletj � k�fh�bo � pqrLk&�qk"�FmlrcpHrL¼�o�eFfhf�iLrLpHj±�FyQ�Jk-·
¼bpHrcrLpHrc¼&¾%pHj � ÉcrLpHjlk�´¶��m¹~Fe5u¨�Yk_o�pwvxpqeFr�gLmleYo-k"v¹vxk_vR¬Ë´¶s �Rv¹³�{
nYk"oªj¹pHebr���¼FpquFk_vD�¯eFm¹f����7�Yk�ÉcrcpÏj¹pHebrcv?eF�L´¶s �Rv?�Frc��j � kR®±°�²
gcmleb�L�Hk"f#Ð7¾�k��¯eYo-icvÊpqrLpHjlpw���q�H��ebr�j � k�vlk�jljlpqrL¼�pqr\¾ � pwo � j � k
fheY�Yk"�JpwvÊ~QrLe5¾%r\�Frc�hj � k&o-eFfhgL�qk�jlk&gJeb�Hpwo��'pwvÊ¼bpHubk-r�{�nQk"o�·
j¹pHebr ï o � ��m��Fo�jlk-m¹pqÆ-k"vÊj � ktvxk-j�e������q��mlk"¾��Fm¹�\�¯iLrco�jlpqeFrcv��¯eFm
¾ � pqo � ��¼bpHubk-r]g�eF�qpwo���pwvRebgYjlpqf����Ù{�Çk¨�Yk"f'ebrcvxjlm��5jlk&j � �5j
j � k&vlk�j%o�ebr7j¹��pqrcvÊfh�FrQ�'�Yk"¼Fk"rLk-m��5j¹k!vxeb�HiLjlpqeFrcv"ybpqrco-�Hic�LpHrL¼Jy
�¯ebm0k-»L��fhgL�qkFy�j � kÈmlk"¾��Fm¹�Ñ�¯iLrJoªjlpqeFr¿j � ��jÎpwv0pq�Yk"r7jlpwo-���q�q�
Æ"k-m¹ehk-uFk"ml�Q¾ � k"mlkb{�Çk�mlk_vxeb�Hubk!j � pqv&�YpHÝ�o-iL�Hj±�]uQpq� � k-iLm¹pqvx·
j¹pqo"v'j � ��j\�5jxj¹k-fhgYj�j¹epw�Yk-r7j¹pÏ�¯�Ñ�:m¹k-¾���m��Í�¯iLrco�jlpqeFrÑj � �5j
f���»Qpqf����q�H��YpÏÚDk-m¹k-r7j¹pq��jlk"vt�Jk-j±¾Rk"k-rÈj � k]eF�cvlk-m¹uFk_�¶g�eF�qpqo-�
�Frc�he�j � k-m_yQvxiL�L·ÙebgYjlpqf����cg�eF�qpwo�pqk"v"{ ��� pqv�o-�Fr��Jk��YeFrLk!k�Ýh·
o-pHk"r7jl�q�]pqr]j � kt�Ypwvlo-mlk-jlk,o-�bvxk¨icvlpHrc¼'�qpqrLk"�Fm%gLmleb¼Fm���fhfhpHrc¼c{
nYk"oªj¹pHebr��]�Yk_���wv�¾%pHj � j � k�o"�Fvlk,e��
�w��m¹¼Fk,eFm!pHrYÉJrLpÏj¹k�vxj¹��jlk
vlgc�bo�k"v"y��¯ebm
¾ � pwo � ��r�k-»Qgc�Hpwo�pHj"ybj¹�F�LiL�w��m
m¹k-gLm¹k"vlk-r7j��5jlpqeFr'e��
j � k�mlk"¾��Fm¹�,�¯iLrcoªj¹pHebr�¾�eFic�q���Jk�pqrY�¯k"�bvxpq�L�qkF{�Çk%v � e5¾¸j � �5j
pH�Ìj � ktÉLjxj¹k"��m¹k-¾���m��\�¯icrcoªj¹pHebr�pqv!mlk"gLmlk_vxk"r7jlk"�Î�Fv&�h�HpqrLk_��m
o-eFf��LpHrJ�5jlpqeFrÑe��,��m¹�LpHjlm���m¹�Fy�Éc»Qk_�Ñ�c�Fvlpqv'�¯icrcoªj¹pHebrcv-y�j � k-r
j � k¶®±°�²Ágcmleb�L�Hk"f m¹k-f���pqrcvhpqr�j � k¶o-�q�bvlvheF�,�HpqrLk"�Fm�gLm¹e�·
¼bm¹�Ff�v���rJ�*o-�Frµ��¼7��pqr¸�JkÎvxeb�Hubk"�Ík�Ý\o-pHk"rbj¹�H�b{ÍnYk"oªj¹pHebrÄù
�Lk"���wv&¾%pÏj � j � k'fheFm¹ktm¹k"���qpwv±j¹pqoto"�Fvlktpqr:¾ � pwo � j � k�g�eF�qpqo-�
pwvÌ~QrLe5¾%r�ebrL�q�¨j � m¹eFiL¼ � �!ÉcrLpHjlk%vlk�j�e���eF�cvlk-m¹uFk_�¨jlm��5Ó±k_oªj¹e�·
m¹pqk"v"ÐJ�¯ebm�j � pqv"yD¾Rk�gLm¹k"vlk-r7j&�]vlpqf'gc�Hk�pÏj¹k-m��5jlpquFk����q¼FeFm¹pHj � f#{

��� ktj � mlk"k'�F�H¼beFm¹pÏj � f�v�¾�k��Yk"uFk-�qeFg¶�Fmlk�j � k"r�FgLgL�qpHk_�NyDpHr
nYk"oªj¹pHebr!�cy5jle¨vleFfhk%vxpqfhgL�Hk�k-»Y�FfhgL�Hk_v�pHrco-�HiJ�YpHrc¼���e�j � �Lpqvx·
o-mlk-jlk\�Frc�Ío�eFr7j¹pHrQiLebicvtvxjleYo � �Fvxjlpwo'rc�ZuQpH¼7�5j¹pHebrgLm¹eF�c�Hk"fhv"y
�Frc�]j � k"�lf'ebiLr7j¹�FpHr$#Yo-�Fm���gLmleb�L�qk-f#{Ì®Ôr#�F�H��o"�Fvlk"v"yY¾Rk,�Fmlk
�F�L�qktjle0mlk_o�e5ubk-m!��m¹k-¾���m��Î�¯iLrco�jlpqeFr:j � ��j%�xk-»YgL�q�FpHrJv&�hj � k
eb�cvlk-m¹uFk"�Î��k � �ZuQpqeFm%�a�FpHm¹�q�0¾�k-�q�Ë{�'�pqrc���q�q�FyNnQk"o�jlpqeFr�hvliLf'·
f��FmlpqÆ-k_v?ebiLm�ÉcrJ�YpHrc¼bvÌ��rc���Yk"v¹o�m¹pq�Jk_v2�Ypqm¹k"oªj¹pHebrcv?�¯eFm2�¯iYjliLm¹k
¾�eFm¹~D{

(%à*) ã��Y���Læ±ã â � â ä,+:�cã
� -/.10 2%ã
�30 å4-±���Læ±ã â
®ÔrÜj � pqv#vlk"oªj¹pHebr�y�¾RkÈpHr7j¹mleY�Yico-kÈvleFfhkÈrLe�j��5j¹pHebr�y&�Yk-ÉcrLpH·
j¹pHebrcv"y¨�Frc�Ü�c�Fvlpqoj � k-ebmlk"fhv0�¯ebm¶´¶��m¹~Fe5uÒ�Yk_o�pwvxpqeFrÃgLm¹e�·
o-k"v¹vxk_v-{�ÇÈk!j � k-rÎ�Yk�Écrck�j � k&ubk-m�vxpqeFrhe��?j � k&®±°�²:gcmleb�L�Hk"f
j � �5j�¾�k¨¾%pH�q�?�b�L�Ym¹k"v¹v-{
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� ¬¯ÉcrLpHjlkZ³%´¶sA�Äpwv���jlicgL�Hk\¬CBED&F�D�G9HJILK$M�DLNED&O,³�yY¾ � k-m¹k
P B*pwv���ÉcrLpHjlktvlk�j�eF�JQ ^-V_XYV"4Q^ {
P F�RSG9T�U?D�V�V�V�D&T�WXM,pwv%��vxk-j%e��ZY X[<FV"ì\:J/�^ {
P HJILKL¬L]|³¸��m¹kÑj � k½vxj¹��jlk V-35XL/�^_ì¯V"ì\:J/_^�39:;`ÌX�`�ìË`aìaV"ìa4Q^
iLgJebrÎj¹��~QpqrL¼��Fo�jlpqeFr	T\pqrÎvxj¹��jlk�ab{

P N�bdc �[D"è_³Rpwv�j � k 1�ìa^e<�:�W�/DV!fÖX[<FV�:J3 {
P O êgBihj k pwv�j � k 354Qìa/JfC:J3?<F4Qñ*4Q/DVlfÖW�/m<FV"ì\:J/ y
�JebiLrc�Yk_�0pqr����cvleF�qiYj¹k�u5�F�HiLk¨�Q�%O npo&q7{

'ceFm¨vxpqfhgL�qpqo-pÏj±�#pqr:k�»Yg�ebvlpÏj¹pHebr�yD¾Rk � �ZuFk�¾%mlpHjxj¹k-r:m¹k-¾���m��Lv
�bvrOh¬\aZ³�m¹��j � k"m�j � �Fr	Oh¬Ca�D�TY³ªÐYj � k,k�»Qjlk"rcvlpHebr0pwv�jlm¹pHuQpw���Ù{
� ^s:J`Ëì�<�t pqvt�Lk�ÉcrLk_�Í�Fv¨��rQ�¶f���gdu¿ê@B�hjvF�y2��rJ�:j � k
íLXc`aW�4�fÖW�/m<FV"ì\:J/ �¯eFm%��gJeb�Hpwo��wu�yYk"uZ�F�HiJ�5jlk_�]��j��Fr7��vxj¹��jlka U pwv�¼FpquFk"r0�Q�
xzy ¬\a?U"³ZR|{~}�Oh¬Ca9U-³1��N�Oh¬\ae�-³m��N � Oh¬\ae�_³1�~]�]�]9� u��

¾ � k-m¹k�j � k]k�»YgJk_oªj��5jlpqeFr¸pwvte5ubk-m,j � k]�Ypwvxjlm¹pH�LiLjlpqeFr*eF��j � k
vxj¹��jlk]vlk"Å7iLk"rco�k¶¬Ca U D�a � D�V�V�V¹³,¾Rk\gJ�Fv¹v¨j � m¹eFic¼ � ¾ � k-r¸¾�k
k-»Yk"o�iLjlktj � k�g�eF�qpwo���u*v±j���mljlpqrL¼��¯m¹eFf�a U {�ÇÈk��F�qvle]�Yk-ÉcrLk
j � k��!� fÖW2/J<�V_ì�:�/ �Fo-o-eFm��YpqrL¼�j¹e

��yD¬\a�D�TQ³sR~Oh¬\aZ³1��N�{ I����1���C�e��� � c x yN¬\ae�w³��
¬a¾ � k-m¹k j � k rLe�j��5jlpqeFr�a ��� H ILK ¬L]|³Áfhk"�FrcvÃj � kúk�»Q·
g�k"o�j¹��jlpqeFr pwv¸¾%pÏj � mlk_vxg�k"o�j*jle�a � �Ypqvxjlm¹pq�LiYjlk_� �Fo"o�eFm��Q·
pqrL¼ jle H ILK ¬L]|³x³ª{ ��� k :;^2V_ìañ*XL`ÄíLXL`ËW24¡fÙW�/J<�V"ì\:J/ pwvx!¢ ¬CaZ³�RøvliLg y x y ¬CaZ³ªy���rJ�µj � k :;^2V_ìañ*XL` �£� fÖW2/J<�V_ì�:�/pwv�� ¢ ¬\a�D&TY³�R½vxicg y � y ¬\a�D&TY³�{'ceFm'�Ypqv¹o�m¹k�j¹kFy�ÉcrLpHjlkÎvxgJ�Fo�k_v-y��F�H�Êj � k_vxk]�¯iLrcoªj¹pHebrcv�o"��r*��k
m¹k-gcmlk_vxk"rbj¹k"�#�Fv!uFk_oªjlebm¹v!pHrJ�Yk�»Yk"�#�Q��vxj¹�5j¹kFyJ�¯eFm&¾ � pqo � ¾�k
�b�YeFgLj
�Jeb�q�Q�a�bo�k%rLeFj¹��jlpqeFr�{Ì´�eFm¹k�gLm¹k"o�pwvlk-�q�Fy5ÉL»hvxebfhk�k"rQiY·
fhk"m¹��jlpqeFr\�¯m¹eFfºè&j¹ewQºeF�?j � k&ÉJrLpÏj¹ktv±j��5j¹k¨vlgc�bo�kzB�{ ��� k
m¹k-¾���m��Lv?fh�Z�¨j � k-r��Jk�¾%m¹pÏjljlk"r��FvÌ�Fr�Q#·Ô�Ypqf'k"rcvlpHebrc���7uFk_oª·
j¹eFm�¤:yF¾ � e7vxk¦¥Ùj � k"�Hk"f'k"r7jÊpqv�j � k�m¹k-¾���m�����j�j � kr¥Ùj � vxj¹��jlk



eF�Êj � k\´¶sA�Ì{?nQpHfhpq�q�Fml�q�FyZ§ y pqv,�ÎuFk_oªj¹eFm¨¾ � ebvlk!¥Ëj � k"�Hk-·
fhk"rbj#pwv]j � kÈuZ�F�Hick:�¯iLrJoªjlpqeFrÜ�¯eFm�u k"u5���qic�5j¹k"�½��j#vxj¹��jlk¥�{	'Lebmtk"�bo � �boªj¹pHebr�T�yÌ¾�k\���wvxe��qk�j!¨ K �Jk\j � k�Q#·Ù�Q�7·�Q
f���jlm¹pÏ»ÎpHr#¾ � pwo � k-�qk-fhk-r7j�¬�¥�D�©7³%¼FpquFk"vRj � ktgLm¹eF�c�F�Lpq�HpHj±�\e��
j¹m¹�FrcvlpÏj¹pHebrLpHrc¼\jle#vxj¹�5j¹kA©ÎiLg�eFrj¹�F~QpHrL¼Î�Fo�jlpqeFr�T#pqrvxj¹��jlk¥�{w'�pHrJ���q�H�by�¾Rkh�qk�j,j � k�vx�Qf���eF�wv£ªç�Frc�>«ç�Yk"rLe�j¹khvxjlm¹pwoªj
�Frc��rLebrY·Ôv±j¹mlpwoªj!ubk"o�jleFm¹pw����pqrLk"Å7ic�F�HpHj±�bØ�pÙ{ kF{qy¬~ª�®µpH�Ê��rc�
ebrL�q�\pÏ�m¯¥s¬J°Z±>® ° {
��� k,¼Feb�F�De���vxj¹�Frc�L�Fm¹�0mlk"pHrL�¯eFm�o�k-fhk"rbj��qk"��m¹rLpqrL¼hpqv�j¹ehÉcrc�
�tgJeb�Hpwo��£u�vxiJo � j � ��j x y ¬CaZ³�pwvÊf��5»YpqfhpHÆ"k"�N{���rJ��pHrJ�Yk-k_�Ny
pHjÊo-�Fr���k�v � e5¾%r0¬¯kb{ ¼J{Hybvxk"k¨¬ÙnQiYjljleFr�õÜ}��Fmxj¹ecyYè_�F�FécÐ�}�k-mljx·
vlk-~5�bv
õ � vxpHj¹vlpH~Q�qpqv"ycè_�F���b³x³2j � �5jÊj � k"mlk��YeQk_v
k�»Ypwv±j��5j
�qk"�Fvxj
ebrLk :;^�V"ìañµXL`E^�:�`aì�<�t u ¢ vxiJo � j � ��j x y ¬\aZ³Rpqv�vlpHf�iL�Hj¹��rck�·
ebicvl�H�\f���»QpqfhpHÆ"k"�]�¯eFm��F�H�mazb	Bµ�Q�²u³R~u ¢ {
5 9 5µ´ XL^_ì�<	=¨3?:3^R4b3ZV_ìa4Q^£:;f�7 ð =,^
'ceFm�eFiLm�vxeb�HiLjlpqeFr�j¹etj � k!®±°�²:gLmleb�L�qk-f#yb¾�k!¾%pq�q��rck-k"��j±¾Re
eF�,j � kÍo��w�Fv¹vlpqo"���!m¹k"vliL�Hj¹v0o�eFrJo�k-m¹rLpqrL¼µ´¶sA�ÊvÈ¬ËnYiYjxj¹eFrÜõ
}��Fmxj¹ecyDè"�b�FéLÐY}�k-mlj¹vlk-~5�bv�õ � vlpÏj�vxpq~Q�Hpwv-yNè_�F���b³ª{
¶�· 4$:J3Z4Qñ¸6º¹ ´ 4Q`Ë`añ*XL/µ»A¼NW2XYV_ì�:�/2^?½d¾ �-¦�©5� ¿²ÀAÁÂ R ¬\BED�FzD�GeH ILK M�D/NJD�O,³Î©���Õ*©��L£�§ �a¤�×"u ê¦B hjÃFÄ���
«F���5����Å£ÆDþc���3ÇJ¢�£5 �©�§�§azb	BED�Tgb	F�Ç x y ©5��Õ!� y ¡-©5¦Ù�w¡¯¢�×

x y ¬\aZ³ÈR Oh¬\aZ³@��NzÉ I � H I y �ÊI�� ¬\a � ³ x y ¬\a � ³ ¬xè_³
� y ¬\a�D&TY³ÈR Oh¬\aZ³@��NzÉ I � HEILKY¬Ca � ³ x y ¬Ca � ³ ¬Ù�F³

¶�· 4$:J3Z4Qñ 5 ¹ ´ 4Q`Ë`añ*XL/~Ë£^�V"ìËñ*XL`Ëì¯V�tm½�¾ ��¦ ©��Ì¿²ÀAÁÂ R ¬\BED�FzD�GeH ILK M�D/NJD�O,³Î©���Õ*©��L£�§ �a¤�×"u ê¦B hjÃFÄ���
«F���5����Å�ÆDþL�-�	u½�w¡�©5�¸£��D¦Ë��¥�©5§;�c£5§ �a¤-×¨¢�£5  Â � ¢'©5�DÕ0£��c§ ×
� ¢�Ç�¢�£5 �©�§�§a*b³BÍÇ

u
¬CaZ³¦b���m¹¼�fh��»KeÎ�Ï � y ¬Ca�D&TY³ ¬ ï ³

5 9ÑÐÓÒ-/DíJ4735^"4[]4Qìa/Jf�:c3?<F4Qñ*4Q/DV!ÔÊ4QXY35/2ìË/2<
��� k�pqr7ubk-m�vxk�mlk"pHrY�¯ebm¹o-k-fhk-r7j!�qk"�FmlrcpHrL¼]gLmleb�L�qk-f�pqv!jle]Écrc�
��mlk"¾��Fm¹���¯iLrJoªjlpqeFr]j � ��j�o"��r\k-»YgL�q�FpHr]eF�cvlk-m¹uFk_����k � �Zu7pqeFm_{
ÇÈkh�Jk"¼Fpqr¾%pHj � j � khvlpqf'gc�Hk�o-�bvxk�¾ � k-m¹k�j � k�vxj¹�5j¹k�vxgc�bo�k
pwv�ÉcrcpÏj¹kFyYj � k,fheQ�Lk-��pwv�~QrLe5¾%r�yL��rJ�]j � kto�ebfhgL�Hk-jlk¨g�eF�qpqo-�
pwv�eF�cvlk-m¹uFk_�N{Ì´�eFm¹k!gLm¹k"o-pqvlk-�q�Fy7¾�k��Fmlk&¼FpquFk-r0�tÉcrcpÏj¹k�vxj¹��jlk
vlgc�bo�k³B�y��¸vxk-j\e��zYÄ�boªj¹pHebrcvwFÕRÄG9T U D�V�V�V�D&T W M7yÊj¹m¹�FrY·
vlpHjlpqeFrÍgLm¹eF�c�F�LpH�qpHjlpqk"v£G9H ILK M7y����Lpqv¹o�ebiLr7jt�a�Fo�jleFm*NÌyÌ��rc�Í�
g�eF�qpwo���u�Ð�¾�khj � k"rÈ¾%pwv � j¹e#Écrc�j � k\vxk-jte��Rg�ebv¹vlpH�L�qk�m¹k�·
¾���m��#�¯iLrJoªjlpqeFrJvAO vlico � j � �5j�u*pwv¨��r¶ebgYjlpqf����Ìg�eF�qpqo-��pHr
j � k#´¶s �ó¬\BED�FzD�GeH ILK M�D/NJD�O,³ª{�¬¯ÇÈk0f��Z�Èj � k"rµ¾%pwv � jle
pw�Yk"rbj¹pÏ�¯�0�¯iLrco�jlpqeFrcv!¾%pÏj � pqr#j � pwv!vlk�j&v¹�5j¹pqvx�¯�QpHrc¼\�F�L�YpHjlpqeFrJ���
o-mlpHjlk"mlpw�L{|³t}��hm¹k-rc�Ff'pqrL¼��boªj¹pHebrcv
pH��rLk"o-k"v¹vl�Fml�byF¾�k!¾%pq�H�D�Fvx·
vliLfhk'¾%pÏj � eFiYj,�qebv¹v�e��Ê¼bk-rLk"m¹�F�HpHj±�Îj � ��jAu
¬Ca_³AÖ×T�U5{ ��� pwv
j¹mlpwo�~\pwv�icvlk"�ÎeFrL�q��j¹e\vxpqfhgL�HpH�¯�]ebiLm%rLeFj¹�5j¹pHebr�{

Ø%à�á�Ù~Ú æ â 2�æ â æ±�$.ÜÛR�Y����.�Û¦Ý!����.?�
®Ôr�j � pwv\vxk_oªj¹pHebr�y�¾Rk�¼bpHubk¶�¸vxpqfhgL�Hk¶o � ��m��Foªj¹k-m¹pHÆ_�5j¹pHebrµe��
j � k&vlk�jRe������q�cm¹k-¾���m����¯iLrcoªj¹pHebrcvÊ�¯eFmÊ¾ � pqo � �,¼bpHubk-rhg�eF�qpqo-�

pwv�ebgYjlpqf����Ù{�Çk,j � k-rv � e5¾Üj � �5j�j � k�vlk�j&o-eFr7j¹�FpHrJv%f���rQ�
�Lk-¼Fk"rLk-m��5j¹kvleF�qiYjlpqeFrJv0�Frc�½gLm¹eFg�ebvlk�ÑvlpHfhgL�qk � k-iLm¹pqvxjlpwo
�¯ebm
m¹k-fhe5uQpHrL¼¨j � pwvÊ�Yk"¼Fk-rck-m��Fo��by�m¹k"vliL�Ïj¹pHrc¼,pHr]�¨�qpqrLk"�Fm
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��vxiL�cmlebiYjlpqrLk,�¯ebm&��gcgLmleZ»Ypqf��5jlpqrL¼'j � ktu5���qiLkte��
�'g�eF�qpqo-�Fy x y yQ�¯eFm!�FrQ��gc��mljlpwo�iL�w��m�´:s �Ì{
®Ôr�j � pwvÌvxk-jxj¹pHrL¼JyZj � k�m¹k-¾���m��!�¯icrcoªj¹pHebr!OÑpwv?rLe5¾*�!�¯iLrco�jlpqeFr
�¯m¹eFf BºRSk;hÍpqr7jle�j � k�m¹k"�F�qv"yJ�Frc����¼Fk"rLk-m�����vleF�qiYj¹pHebr#jle
pqrQuFk"m¹vlkhmlk"pHrY�¯ebm¹o-k-fhk-r7j,�qk"��m¹rLpqrL¼Î¾RebiL�q�Èm¹k"Å7iLpqmlkh¾�eFm¹~QpHrL¼
¾%pHj � j � pwvhvxgc�bo�k\eF�!���q�
�¯iLrJoªjlpqeFrJv!k;hlhj k�{ÄÇ � pH�qk]j � k
o"���wo�iL�qicv�e��2uZ�Fmlpw�5j¹pHebrcv��YeQk"v�¼FpquFk�icv�vxebfhk!j¹e7eb�qvR�¯ebmRebgYjlpH·
fhpqÆ-pqrL¼,e5uFk"m?j � pwv
vxgJ�Fo�kby�pHj
pqv�eF��jlk"rh�LpÏÝ\o�ic�Ïj�j¹e�¾�eFm¹~t¾%pHj �
�F�H¼beFm¹pÏj � fhpqo"���q�H�b{m�!k-rco-kFyQ¾Rk&o � eQebvlk%pHrcvxjlk_�F�hj¹eticvlk&�,�qpqrY·
k_��m���gLgcmleZ»Ypqfh��jlpqeFr��¯ebmÊj � k¨mlk"¾��Fm¹�'�¯icrcoªj¹pHebr�yLk�»YgLm¹k"v¹vlpHrL¼O �Fo-o-eFm��YpqrL¼�j¹e

Oh¬\aZ³ZRXi U1j�U ¬\aZ³1�Vi ��j� ¬CaZ³1�~]�]�]e�Vi;k j k7¬\aZ³ ¬Ëéb³
¾ � k-m¹k j�U D�V�V�V1D j kÃ��m¹kÒÉL»Yk"�NyÎ~QrLe5¾%r�yÎ�JebiLrc�Yk_�ú�c�bvxpwv
�¯icrcoªj¹pHebrcv�f���gLgLpqrL¼'�¯m¹eFf BµpHr7jle£k�y2�Frc��j � k&im°Ùv%��m¹k!j � k
icrL~QrLe5¾%r0gJ��m���fhk�j¹k-m�vÊj � �5j�¾�k¨¾��Fr7j�j¹e��±ÉLj_{ �
nYpHrco-k�O*pwv?�F¼b�FpHr��HpqrLk_��m�pqr¨j � kRu5��m¹pq�F�L�Hk_vD�Jk"pHrc¼�eFgYj¹pHfhpqÆ-k_�Ny
pHjÌpqv�rLe�vxiLm¹gLm¹pqvlk
j � �5j����qpqrLk"�Fm2gLm¹eF¼bm¹�Ffhf'pqrL¼%�¯ebmlf�iL�w�5jlpqeFr
�FgLgL�qpHk_v � k-m¹k!�FvR¾Rk"�H�Ù{�²�k-j x y° �Lk-rLeFjlk�j � k�uZ�F�Hick��¯iLrco�jlpqeFr
eF�¨j � k�g�eF�qpqo-�>uÁpqr�j � k´¶s � ¾ � k-r�j � k¶mlk"¾��Fm¹�µ�¯iLrco�·
j¹pHebrÍpqvzO R j ° {]}���j � k��HpqrLk_��m¹pÏj±�¶eF��k-»YgJk_oªj¹��jlpqeFrcv"y�j � k
u5�F�HiLk��¯iLrcoªj¹pHebr\¾ � k"r�j � k&mlk"¾��Fm¹���¯iLrco�jlpqeFr²OÜpwvÊ¼bpHubk-rh�Q�



{RÅ7ic�5j¹pHebrÈ¬Ëéb³Rpqv%j � k"mlk-�¯eFm¹k
x y£RXi U x yU �|]�]�]9�li;k x yk V ¬Ë�b³

z&vxpqrL¼hj � pqv��a�Fo�j&��rc� ��� k"eFm¹k-f��YyYj � ktm¹k"�F�Lk-m%f��Z�]k_�FvlpH�q�
ubk-m¹pÏ�¯�Í¬¯iJvxpqrL¼\k_vlvlk-r7jlpw���q�q�\j � k���m¹¼Ficf'k"r7j�pHr ��� k-eFm¹k-f ï î v
gcmleQe���³�j � ��jN�¯eFm1O*jle�f��F~Fk�j � kÊgJeb�Hpwo�� u
¬\aZ³�Ö�T U ebgYjlpqf����Ùy
j � k\��gcgLmlebgLm¹pq��jlk'¼Fk-rck-m����qpHÆ_�5jlpqeFre��,¬¯�Q³�pqv¨j � k\o�ebrc�YpHjlpqeFr
j � �5j

{ÍI � �1� �C� ã c x yN¬Ca���³�� ë {ÍI � �1� �C� c x yN¬\ae��³�� ¬±è_�b³

�¯ebm%���q�Dvxj¹��jlk_v¦a¨�Frc�Î���q�D�boªj¹pHebrcvsT²b"F�ì�T U {p'Lm¹eFf {RÅbiJ�5·
j¹pHebr¶¬a�7³ªy7¾Rk%~QrLe5¾ x y ¬Ca_³�pqvÊ�HpqrLk"�Fm
pqrhj � k!o-eQk�Ý\o�pqk-r7j¹vKi ° {�!k-rco-kFyL¾�k � �ZuFk¨��vlk�j%e��Ì�HpqrLk_��m�o�ebrcvxjlm���pqrbj�v�eFr0j � kmiJ°Ëv"{
��� k-m¹k��Fmlk � e5¾�k-uFk"m
j±¾�e�gcmleb�L�Hk"f�vR¾%pHj � j � k¨o-iLm¹mlk"rbj��¯eFml·
f�iL�w�5jlpqeFr?{ ��� k]Écm�v±j'pqv�j � ��j"y��¯ebm�pqrYÉcrcpÏj¹kÎvxj¹��jlk0vlgc�bo�k"v"y
j � k-m¹k�Fmlk:pHrYÉJrLpÏj¹k-�q��fh�FrQ��o-eFrcvxjlm���pqr7j¹v�eF�,j � k:�¯eFm¹fÛpHr{RÅ7ic�5j¹pHebr*¬±è"�7³ªy�f���~QpHrc¼]pHj � �Fm¹�#ebm!pqf'g�ebv¹vlpH�L�qktj¹e0o � k_o�~
j � k-f ���q�Ù{��!�H¼beFm¹pÏj � fhpqo"���q�H�byF¾�k�o�pqm¹o-iLf�ubk-r7j�j � pwv
gcmleb�L�Hk"f
�Q�*v¹��fhgL�qpHrc¼:eFrc�H�*�:�q�Fml¼bk]�LiYjhÉcrcpÏj¹kÎvliL�cvlk�jgB O e���j � k
vxj¹��jlk_v-yÌ��rc�ÈicvlpqrL¼�j � pqv�o�eFrJv±j¹m¹�FpHr7j,eFrL�q�Í�5j,j � ebvlk]v±j��5j¹k"vabÜB O { ��� k�vxk_o�ebrc�*gLm¹eF�c�Hk"fÎyR¾ � pwo � pwv��:fhebmlk#vxic�Y·
j¹�HkÎeFrckFy
pwv�j � ��j�vlpqrco�kÎ¾Rk � �Zubk]m¹k"vxjlm¹pqo�jlk"�*eFiLm�vxk"�Hubk"vtjle
iJvxk'j � k'�qpqrLk"�Fm&�¯icrcoªj¹pHebrÈ�FgLgLm¹eZ»Qpqf��5j¹eFm!pqr�{ÊÅ7ic�5j¹pHebrÄ¬Ëéb³
j¹eµk-»Qgcmlk_vlv%O�y%¾�k:f��Z�ÑrLeµ�qeFrc¼Fk-m]�JkÍ���L�qk�j¹eµk�»YgLm¹k"v¹v
�FrQ�'m¹k-¾���m��'�¯iLrco�jlpqeFrÈ¬¯e�j � k-m�j � ��r�j � k�jlm¹pHuQpw����OlR¿�b³
�¯eFm
¾ � pqo � u#pwv
eFgLjlpqfh�F�Ë{on!k-uFk"mxj � k-�qk"v¹v"y�k-ubk-r�pqrhj � pwvRo"�FvlkFy�¾�k
¾�eFic�q�,�qpq~FkRjle¨�Ye&�bv?¾�k-�q�Y�Fv2¾Rk�o-�FrticvlpHrL¼!j � k��qpHrck"��m2�¯iLrco�·
j¹pHebrÈ�FgLgLm¹eZ»YpHf��5j¹eFm�o��w�Fv¹v-y��Frc�:vle��Fv¨�0o-eFfhgLm¹eFfhpwvxkby�¾�k
f��Z�¶��kh¾%pH�q�qpHrL¼#j¹e#mlk"�q��»:vxebf'kheF�Rj � k�o�eFrJv±j¹m¹�FpHr7j¹vh¬xè"�b³�y
gJ�Z�7pqrL¼��'gJk"rc���Hj±�\¾ � k"rÎj � k"�0��m¹k�u7pqeF�w�5j¹k"�N{
�&icm�Écrc���N�qpqrLk"�Fm%gLmleb¼Fm���fhfhpHrc¼��¯ebmlf�iL�q��jlpqeFr0pqv�j � k-r?ê
f���»QpqfhpHÆ"k&G I�Î�Bqp fhpqr KeÎ�[�K=\8]�^�^�^�] K _ ` Gr ¬\{sI��Ñ�@� �C� ã c x y ¬Ca � ³��;ä�{sI��Ñ�@� �C� c x y ¬\a � ³��¯³�M

v�V j�V�� i ° ��A¿è�Dæ¥ER�è�D�V�V�V�D9s
¾ � k-m¹k:¾�k:m¹k-fhpHrJ��j � kÈm¹k"�F�Lk-m�j � �5j x y pwv0�Fr½pqf'gc�Hpwo�pHj
�¯icrcoªj¹pHebr\e��Dj � k�i ° vÊ�bv
¼bpHubk-rh�Q�!{RÅbiJ�5jlpqeFr¶¬Ë�b³�y7�Frc�gBtO�pwv
j � k�vliL�cv¹��fhgL�qkteF��vxj¹��jlk_v-{��!k-m¹kFy r pqv&¼FpquFk"rÎ�Q� r ¬vu�³rRwu
pH�#u ë �Ly r ¬vu�³	Rø�quÒeFj � k"ml¾%pwvxkbyR�Frc�ÑgJk"rc���qpHÆ"k"vhuQpqeF�w�5·
j¹pHebrcvÌe��Jj � k�o-eFrcvxjlm���pqr7j¹v�¬±è_�b³�¬¯¾ � k-m¹k%�&pwv�g�k-rc�F�Ïj±�t¾�k-pq¼ � j
j � �5j%¾��Fv � k-icmlpwv±j¹pqo"���q�H�\o � ebvlk-r�Ð7j � pqv�¾��Fv���gJ��m���fhk�j¹k-mRjle
¾ � pqo � ebiLmÎmlk_vxiL�Hj¹vÎ�Ypw�½rLeFj#vlk-k"fÛuFk-m¹��vxk"rcvxpHjlpquFkby!¾%pHj �
fheY�Yk"m¹��jlk-�q�Í�q�Fml¼bk-mtu5�F�HiLk_v�iJvxic�F�H�q�Í¼FpquQpHrL¼ÈÅ7iLpÏj¹kÎvlpqf'pq�w��m
m¹k"vliL�Hj¹v�³ª{

x%à�á�Ù~Úzy �Lãs0 Û��p0 Ý -L.2ä|{��c�E}�.2���QãÊ�cæL.?�
��� pqv¨vlk"oªj¹pHebr�b�L�Ym¹k"v¹vxk_v�j � kh®±°�²µgcmleb�L�Hk"f��¯eFm�j � k'fhebmlk
m¹k"�F�HpwvxjlpwoRo"�FvlkR¾ � k"mlk�¾�k � �ZuFk��Fo-o-k"v¹v2jle�j � k�g�eF�qpqo-�zu]ebrL�q�
j � m¹eFiL¼ � �hvxk-j%e����Foªj¹ic����j¹m¹��Ó±k"oªj¹eFm¹pHk_v�pHr0j � ktvxj¹��jlk,vlgc�Fo-kF{'ceFm,j � pwv-yÌ¾�k\���wvxe¶�Ye�rce�j�m¹k"Å7iLpqmlk\�FrÍk�»YgL�qpqo-pÏj�fheY�Yk"�Êe��
j � kt´¶sA�ÌyLj � eFiL¼ � ¾Rk,�Ye\�bvlvliLfhk¨j � kt�F�Lpq�HpHj±�\j¹ehÉcrc�#��r
ebgYjlpqf����Ng�eF�qpqo-�]iLrJ�Yk-m��Fr7�]mlk"¾��Fm¹�]e��ÌeFiLm%o � ebpqo-kF{

ÇÈkhÉL»Ívxebf'khpqrLpHjlpw���Êvxj¹��jlk\�Ypwv±j¹mlpq�LiYj¹pHebr�~�y2�Frc�Í�Fv¹vxiLfhk
j � �5j%�¯ebm�j � k\¬aiLrL~QrLe5¾%rJ³�g�eF�qpqo-�gu�yLebiLm�¼Feb�F�Dpqv�j¹ehÉcrc��O
vlico � j � ��jJu\f���»QpqfhpHÆ"k"vE{ I p �E� c x y ¬Ca O ³��Ö{ � e�vxpqfhgL�qpÏ�¯�trce�·
j��5j¹pHebr�yJ¾�kFî �q���bvlvliLfhktj � �5j&j � k"mlk�pqv!eFrL�q�#eFrLk�ÉL»Yk"�¶vxj¹�Fmxj
vxj¹��jlk�a O {À¬ ��� pwv�pqv\pHrÑ�a�Fo�j\¾%pÏj � eFiLj\�He7vlvheF�&¼Fk"rLk-m����qpHj±�Fy
vlpqrco�k4a O o-�Fr���k!���l�LiLfhf����¨v±j��5jlk%¾ � ebvlk�rck�»Qjx·Ôv±j��5j¹k��Lpqvx·
j¹mlpq�LiYj¹pHebr�icrc�Yk-m
�FrQ�t�Foªj¹pHebr�pwvo~�{|³t�&vÌ¾%pÏj � j � k�gLm¹k-uQpHebicv
�F�H¼beFm¹pÏj � fÃ�¯eFm�pHrLÉcrLpHjlk�v±j��5jlk�vlgc�Fo-k"v"y_¾�kR�bvlvliLfhksO�¾%pq�q�7��k
k-»YgLmlk_vlvlk"�]icvlpHrL¼\�'�qpHrck"��m��¯icrcoªj¹pHebrY·Ö�FgLgLm¹eZ»YpHf��5j¹eFm�o��w�Fv¹v-{
ÇÈk0�bvlvliLfhkhj � �5j�¾�k � �Zubk�j � k0���Lpq�HpHj±�jle:vlpHf�iL�w�5jlk\jlm��5·
Ó±k_oªj¹eFm¹pHk_v�pHrÎj � kt´¶s ��¬¯�¯mlebfúj � k,pHrcpÏj¹pq�F�?v±j��5j¹k�a O ³�iLrc�Yk"m
j � k�ebgYjlpqf�����gJeb�Hpwo��byJebm�iLrc�Lk-m¨��rQ�0g�eF�qpwo��Îe��
eFicm&o � ebpqo-kF{'ceFm%k_�Fo � gJeb�Hpwo��%u:j � �5j�¾�k,¾%pH�q�?o-eFrcvlpq�Lk-m,¬¯pqrco��qic�YpqrL¼�j � k
ebgYjlpqf����JeFrLkZ³ªyQ¾Rk!¾%pH�q�Jrck-k"�]�,¾��Z��e���k_v±j¹pHf��5j¹pHrc¼ x y ¬Ca O ³
�¯ebm���rQ�\vlk�jxj¹pHrc¼'eF�2j � k&i ° v"{ � e��Ye'j � pqv"yY¾Rk�Écm�vxj�k-»Yk"o�iLjlk� ´�eFr7jlk0d��Fml�qeÎjlm��5Ó±k_oªjlebmlpqk"v�iLrJ�Yk-mzu�{ ��� k-r?y��¯eFm�k"�Fo �¥pRÁè�D�V�V�V�D9sJyb�Yk-ÉcrLkc�x y° ¬\a O ³2j¹e���k%¾ � ��j�j � k��Zubk-m���¼FkÊk-f'·
gcpHm¹pqo"���Jmlk-jliLm¹r�¾RebiL�w� � �ZuFk%��k-k"r\eFrhj � k"vlk � jlm��5Ó±k"o�jlebmlpqk"v
pH�Lj � k�mlk"¾��Fm¹� � �b�t��k-k"r�OâR j °x{J'Lebm�k-»L��fhgL�qkFy5pH�c¾RkRj¹�F~Fk
ebrL�q� � Rçè¨jlm��5Ó±k"o�jlebmlpqk"v"yL��rc�#pH�Ìj � ��j�jlm��5Ó±k_oªj¹eFm¹�\uQpqvlpÏj¹k"�
j � ktvlk"Å7iLk-rJo�k¨e���v±j��5j¹k"v,¬\a O D�a U D�V�V�V�³ªyYj � k-r#¾�k � �ZuFkbê

�x y° ¬\a O ³ZR j °l¬Ca O ³@��N j °¹¬\a U ³@��N � j °¹¬\a � ³@�|]�]�]
®Ôr#¼bk-rLk"m¹�F�Ëy&�x y° ¬\a O ³%¾RebiL�q�0��k,j � k��ZuFk-m���¼bk!e5ubk-m�j � k,k-f'·
gcpHm¹pqo"���2mlk-jliLm¹rcv&e�� � vlico � j¹m¹��Ó±k"o�jleFm¹pqk"v"{ � ��� k"r�yJ�¯eFm¨��rQ�
vlk�jljlpqrL¼�e��2j � kmi ° v-yL�hrc��jliLm����Dk_v±j¹pHf��5j¹k,e�� x y ¬\a�O5³�pqv"ê

�x y ¬\a O ³ZRXi U;�x yU ¬Ca O ³1�|]�]�]e�Vi/k �x yk ¬Ca O ³ ¬±èbè_³

�&v¨pHr:j � khgLm¹k-uQpqeFicv¨�F�H¼beFm¹pÏj � f#î v��Yk-m¹pquZ��jlpqeFr�yDj � pwv¨pqvRÓ±icvx·
j¹pÏÉJk"�Ã�Q��j � kÈ�a�Fo�j�j � ��j x y ¬\a O ³�R�i U x yU ¬Ca O ³�� ]�]�];�i k x yk ¬Ca1OZ³ª{�ÇÈk,rLe5¾Ü�Lk"v¹o�m¹pH��k¨j � kt�F�H¼beFm¹pÏj � f#{
� e,v±j���mlj�e�Ú\j � k%���q¼FeFm¹pHj � f#y�¾�k�Écm¹vxjÌÉcrc�'u5���qiLk�k"vxjlpqf��5jlk_v
�bv?�Yk_vlo-mlpq��k"�t�F�Je5ubk��¯eFm2j � k�¬a�bvlvliLfhk"�,ebgYjlpqf�����³�g�eF�qpwo��*u ¢
j � �5j,¾�k'�Fmlk'¼FpquFk"r�y���rJ�¶�¯ebm&j � k��x�c�bvxk'o-�bvxke�]g�eF�qpqo-�"u�U�y
¾ � pqo � pwv�pHr#eFicm�o-�Fvlk¨�hm¹�Frc�YeFfh�q�\o � ebvlk-rÎg�eF�qpqo-�F{
��� k|�xpqrc�Yico�jlpquFk:vxjlk"g3�Íe��¨j � k�F�H¼beFm¹pÏj � f pwv]�bvh�¯eF�q�He5¾�v"ê
ÇÈk � �Zubk�vxebf'k\vlk�j�e���gJeb�Hpwo�pqk"v£Geu�U?D�V�V�V@D/u�WXMby���rc�Í¾���r7j
j¹e¨Écrc�h�,vlk�jxj¹pHrc¼�eF�Jj � k!iJ°Ëv
vle�j � ��j�j � k!mlk_vxiL�HjlpqrL¼¨m¹k-¾���m��
�¯icrcoªj¹pHebrÍ¬ � eFg�k��¯ic�H�q�L³%vl��jlpwv±ÉJk"v

x y�� ¬\a�O_³ ë x y�� ¬\a�O5³èDl¥ERÁè�D�V�V�V�D�Y ¬±èZ�F³

�&v�pHr]j � k�gLm¹k-uQpHebicv����q¼FeFm¹pHj � f#y7¾Rk&f'eY�YpH�¯��j � k&eb�YÓ±k"o�jlpquFk�9� �b% ó ý  $� ú  �òeô ÿ ò ý�þüû ���ó � �  ý �Lò�����ò���ó ý=� ò� $���ó ú ò û!ý 0��Lò�ó ýþ�ý ó � ò � � ��� ��ú �Lò � � �H� ò�ó����0 û �Lò %Xû 	��Jò� ý � û ò&10 4�úüû  � � � � �ú"��� ô���� úüûpú�� ��ó� 4 �  �ò û  ��þ���ý û��zý�þüþ ò�ó�ó��ó ú�� ��J���Xò ý�%�% ó� ��ú��zý8�� ú  ��� 0��ó�ò ��ý1�&%Xþ òeô ú 0o���-�H��� þ  ��� 3��=3�,sö	÷P7������.����7&ôP���Xò� � ���ó ú <� � � ú"� ò�ô�����ò � ��� úüû ��ó � �  ý � ú  ��ú�� ��ó� 4 �  �ò û4ý � �  û �J�ò�ó�ó��ó ú�� ������Xò*ò û � ú��zý �Lò û 	 � 0o � ò úüû � � � ý1%�%q�wÿZú ������� úüû4ý�%��% ó� ��ú"�zý � ú  � ô����Xò�óLò ú û ý�þüû  ý�ÿEý�� ��£ò � ò$ � �Lò# �Xþ���ý � ��ú �Lò �þ ò ��� ���b��ó ý8� ò� $���ó � 10rò ��% ò� $�Lò 4�þ ò ��� ���c�#3�� � 7&ô � � � û ���� ý �ÿ ò û � úüþüþ  � � ý�ú��dý1� � ���Xú ý�û ò 4 ò û � ú��zý �Lò��0����Xòm��ó � ò ú"� � ��ú �Lò ����ó ú <� � óLò ÿpý ó 4 3¡ rò ý ó ��û ò$� ý�þ 	üô�,=¢�¢
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vl�qpH¼ � j¹�H�byLvxe'j � �5j%j � k,eFgYj¹pHfhpqÆ"��jlpqeFrÎ�Jk_o�eFfhk_v-ê

fh��»YpHfhpqÆ-k³G W°ZY U r�´ �x y�� ¬\a O ³Jä �x y � ¬\a O ³¶µ
v�V jeV_� im°��5AÃè�D|¥pR�è�D�V�V�V�D9s

¾ � k-m¹kFy��Fv��Jk-�¯eFm¹kFy r ¬vu�³wR@uµpH�Ju ë �Ly
��rJ� r ¬vu�³£R��qu
pH�6ud±½�LyJvlehj � �5j!uQpqeF�w�5jlpqeFrJv%e��Ìj � k�o�ebrcvxjlm���pqrbj�v,¬±èZ�F³%�Fmlk
g�k-rJ���qpHÆ"k"�N{�¬��!k-m¹k��%pwv"y5eFrco-kÊfheFm¹kFy5� � k-iLm¹pqvxjlpwo-�F�H�q�,o � ebvlk-r
gJ��m���fhk�j¹k-m_yÊj¹e*¾ � pwo � ebiLm\m¹k"vliL�Hj¹v\�F¼b��pqrÒ�Ypw��rLe�j]vlk-k"f
k-»Qjlm¹k-fhk-�q�¶vxk"rcvlpÏj¹pHubkF{|³ln�eFjlk'j � �5jQ�x y � ¬Ca O ³¨��rc�·�x y�� ¬Ca O ³
�F�Je5ubk:��m¹k\Ó±iJv±j¸¬¯pqfhgL�Hpwo�pHj�³0�qpHrck"��m]�¯iLrco�jlpqeFrcvÎe���j � kcim°Ëv
�bv¨¼FpquFk"r:pqr�{RÅ7ic�5j¹pHebrÄ¬±èbè_³�y2��rJ� � k"rco�khj � pwv¨gLmleb�L�qk-f)pwv
k_�FvlpH�q�]vleF�quFk_�\uQpq�'�qpHrck"��m%gcmleb¼Fm���fhfhpHrL¼J{
��� k!����e5uFk%ebgYjlpqfhpHÆ_�5jlpqeFr�¼bpHubk"v
�trLk-¾Òvlk�jxj¹pHrc¼�e��Dj � kJi ° v"y
�Frc� � k"rco�kÎ�¶rLk"¾ mlk"¾��Fm¹��¯iLrJoªjlpqeFrµO�R�i U1j�U � ]�]�]X�i;k j kF{�ÇÈkj � k-rÜÉcrc�Ã�ÑgJeb�Hpwo��~u W=¸mU j � �5j�f��5»YpqfhpHÆ"k"vx y ¬\a�O_³&iLrJ�Yk-m�O'y��F�L��uW=¸JU�jle0j � kho�iLm¹m¹k-r7j¨vlk�j¨e��RgJeb�HpH·
o-pHk_v-y��Frc�to-eFr7jlpqrQiLk&¬¯�¯eFmÌvxebf'kR�q�Fml¼bk�rQiLf���k-mÌe��LpHjlk"m¹��jlpqeFrcv"y
icrbj¹pH�?¾Rk�Écrc�#�Fr	OÀ¾%pÏj � ¾ � pqo � ¾�k¨�Fmlk��lv¹�5j¹pqvxÉck_�[�b³�{
¹%àHº erÝ�.��cæ&0 . â �Y�
®Ôr¿eFiLm0Écm�v±jÎk�»YgJk"mlpqfhk-r7j"y!¾Rkicvxk_�½�Äù&»hù*¼Fm¹pq��¾�eFm¹�q�
¾ � k-m¹k�j � k��F¼Fk-r7jRvxj¹�Fmxj�v
�¯m¹eFf j � k&�qe5¾�k-ml·Ù�qk���jÊ¼bmlpw��v¹ÅbiJ��m¹kFy
�Frc� � �Fv?jle�fh�F~FkRpÏj�v2¾��Z�&jle&j � k¨¬a�F�cvxebml�cpHrL¼Q³NiLgcgJk"mx·Ömlpq¼ � j
¼bmlpw�ÎvlÅ7ic�Fmlkby7¾ � k-m¹k-iLg�eFr#pHj�mlk_o�k-pquFk_v��hmlk"¾��Fm¹�]e��Rèb{ ��� k
�boªj¹pHebrcv�o�eFm¹m¹k"vlgJebrc�hjle'j¹ml�QpqrL¼�j¹ehf'e5ubk!pqr]j � k��¯eFiLm�o-eFf'·
gJ�Fv¹v?�Ypqmlk_oªj¹pHebrcv-yZ�LiLj���m¹k
rLebpqvl�¨��rc� � �ZubkÊ� ï ��¼¿o � ��rco-k
e��
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m¹k"vliL�HjlpqrL¼tpqr�fhe5u7pqrL¼tpqr]�,m���rJ�YeFf �YpHm¹k"o�jlpqeFr�pqrcvxjlk"�b�N{���r
ebgYjlpqf�����gJeb�Hpwo���pwv�v � e5¾%r]pHr�'2pq¼Ficmlk�èFy7jleb¼Fk�j � k-m�¾%pHj � j � k
j¹mlick�mlk"¾��Fm¹���¯iLrco�jlpqeFr�{ ��� k!pHrQuFk"m¹vlk%m¹k-pqrY�¯eFm�o�k"f'k"r7j
gLmleb�Y·
�qk-f pqvhj � �5j�eF�&m¹k"o�e5ubk-m¹pHrc¼¶j � k�mlk"¾��Fm¹�*vxjlm¹ico�jliLm¹k#¼FpquFk-r
j � k,g�eF�qpqo-�]��rc�ÎgLm¹eF�c�Hk"fÂ�Y�Qrc��fhpwo-v"{
°�iLrLrLpqrL¼�j � k\���q¼FebmlpHj � f �Yk"v¹o�m¹pq�Jk_�pqrµnQk_oªjlpqeFr ï { �Î¾%pHj �
rce,gJk"rc���Hj±��j¹k-m¹f#yF¾�k%eF�Yj���pqr�j � k�m¹k-¾���m��t�¯icrcoªj¹pHebr\v � e5¾%r
pqr	'2pq¼Ficmlkt�Î¬�j¹eFgJ³�{�Ç � pH�qk,pHj � �Fv%o��qk"�Fml�q��m¹k"o�e5ubk-m¹k"�hfhebvxj
eF�¨j � k¶m¹k-¾���m��µvxjlm¹ico�jliLm¹kFy�pHj]pqv0v±j¹pH�q�&vl�qpH¼ � j¹�H�×�x�Licf'gQ�b{ �
nYeFfhk\e��%j � pwv��Licf'gcpHrLk_vlv�pwv � �Fm¹�Èj¹e:�ZuFebpq��y��Frc�*o�ebfhk"v
�¯m¹eFf���m¹�LpÏj¹m¹�Fml��vl�Qf'fhk-jlm¹�b·Ö�Lm¹k"�F~7pqrL¼\pqrÈj � k�o � e7vxk"r:g�eF�H·
pwo��b{��!e5¾Rk"uFk"m"y2¾%pÏj � j � k\g�k-rJ���Hj±�Èo-e7k-Ý\o�pqk-r7j�I*vlk�j�jle¶�
u5�F�HiLkÊÓ±icvxj���k-�qe5¾�j � k�g � �bvxk�jlm���rcvlpÏj¹pHebr]�Fv��Ypwvlo-icv¹vxk_�hk"��ml·
�qpqk-m_yF¾�k�eF�Yj���pqrhj � k&vxk_o�eFrJ�hmlk"¾��Fm¹���¯iLrco�jlpqeFr\pqrg'�pH¼biLmlk!�Ly
¾ � pqo � pwv�uFk-m¹�\o��qebvlk�jlehj � k¨jlm¹iLk¨mlk"¾��Fm¹��{ �
�&icm¿rLk-»7jÜk�»YgJk"mlpqfhk-r7j¿¾��Fv¿mliLr�ebr�j � k ¾Rk"�H�H·Ù~QrLe5¾%r�lfheFiLr7j¹�FpHr�#Qo-�Fm���j¹�Fvl~Dy��0o"��mljleQeFre���¾ � pqo � pqv,v � e5¾%rpHr'�pq¼FiLm¹k ï { ��� k0jlm¹iLkFy
icrc�Ypwvlo-eFiLr7jlk_�Ny
m¹k-¾���m��Ípqv�·�è]g�k-ml·
vxjlk"g0icrbj¹pH�N¾�k�mlk_�Fo � j � k¨¼Fe7���D�5j�j � k�j¹eFg]eF�?j � k � pH�q�ÙyL��rc�
j � k!vxj¹��jlk%pwvÌj � k&o-��m_î vouL·ÖgJe7vxpHjlpqeFr��Frc�'uFk-�qeYo�pHj±�F{�nQpqrco�k%j � k
vxj¹��jlk\vlgc�Fo-khpqvto-eFr7jlpqrQiLeFiJv-y2¾Rk�icvlk"�j � k�uFk"m¹vlpHebreF��ebiLm
�F�H¼beFm¹pÏj � f��Yk"v¹o�m¹pH��k"�¶pHrÍnQk"o�jlpqeFr¶�J{&ÇÈk'o � ebvlk,j � k��¯iLrco�·
j¹pHebr]��gcgLmleZ»Ypqf��5jlebm
o��w�Fv¹v��¯ebm
j � k&m¹k-¾���m���jle���k��¯icrcoªj¹pHebrcv
eF�cj � k%o-��m_î v2uc·Ùg�ebvlpHjlpqeFr'eFrL�q�Fy�¾%pHj � j � k%o��w�Fv¹v�o-eFrcvlpwv±j¹pHrL¼�e��Æ$� � �Lò�óLò û � ú"���eþ�� ô ú�� �Lò�ó � ò 4�ú ý �Lò ��ý�þ � ò û 10 Â û �  ¶� ý�û Ã�Å ¯ 4�ú"4� �� �eú�� ò�Ç û�� q1����È þ q�É ú"��� 0 � �  $� ú  �XûÍý � ý�þüþ 	 � � óLò$��ó� û�% ò� $�èô��� úüûrúüûJ� �����q û � ó % ó úüû�ú���� ® û��zý�þüþ Â óLò û � þ � û�ú����zý��q�'��ý�þ � ò û� ò ý ó�Ê�, ��þ ý ó � ò Â óLò û � þ � ûsú��N�zý1������ý�þ � ò ûK� ò ý óÁÃ �3ý���4!ú�� �Lò�ó �� ò 4�ú ý �Lò Â � ý�û�ýH��ú�� �0Ë���Xò�� ÿ �	
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§9¨�Ìqª�Í ý ó���q � �0Î����ò �  � � � ý�ú"��Ï  ý ó % ó� ��þ ò � 3 � 1�û �� ÿ6� �� û  ý�þ ò879	
�F�H�2�HpqrLk_��m&o-eFf��LpHrJ�5jlpqeFrJv%e��Ê���\k-uFk"rL�q�Îvlgc�Fo-k"�MÐ¨��iJvlvlpq�FrY·
v � �FgJk_�0�J�Fvlpqv��¯iLrJoªjlpqeFrJv-{�Ð�pquQpHrc¼hj � k,ebgYjlpqf�����g�eF�qpqo-�5Ñ¨jle
ebiLmR�F�H¼beFm¹pÏj � f#yb�¨j±�QgLpwo-�F�cm¹k-¾���m��t�¯icrcoªj¹pHebr��¯eFiLrJ���Q��pHjRpwv
v � e5¾%rtpqr�'�pq¼FiLm¹kÊ�'¬�jlebgJ³ª{�¬vn!e�j¹k
j � k�v¹o-�F�HkReFr,j � kKÒt��»Qpwv"{ ³
dR�qk"�Fml�q�Fybj � k&vleF�qiYjlpqeFr � �Fv
rck"��m¹�q�'g�k-ml�¯k"o�jl�q��o-��gLjliLm¹k"�hj � kOSRSä!Ó¨vxjlm¹icoªj¹iLmlk¨eF�?j � k,mlk"¾��Fm¹�N{
'ceFm%��f'ebmlk�o � ���q�qk-rL¼bpHrL¼�gLm¹eF�L�qk-f#yY¾�k��F�qvle�m¹k-m���r�j � k¨k�»Q·
g�k-m¹pqf'k"r7j�¾%pHj � j � k�jlm¹iLk�m¹k-¾���m��#o � ��rc¼Fk"��jle]��kÎè�pqr:��r
pqr7jlk"mlu5���*c ·Ö�c{|�F�YyÌ·Ô�L{ ï �9��o�k"rbj¹k-m¹k"�Ä��m¹eFiLrc�¸j � kÎ�JeFjxj¹eFfôe��
j � k � pq�H�
�Frc�:�0k-ubk-m¹�7¾ � k-m¹k�k-�wvlkFy���rJ�"N�Rç�3V �b�L{,®Ôrj � pwv
gcmleb�L�Hk"f#yFj � k&ebgYjlpqf�����gJeb�Hpwo��hpwv
j¹e�¼be��Fv�Å7iLpqo�~Q�q�'�bvÊg�ebvx·
vlpq�L�Hk'j¹e]j � k��JeFjxj¹eFf)eF�Êj � k � pH�q�
��rc�gc�Fml~Îj � k-m¹kF{#¬ ��� pwv
pwv&rLe�j,���q¾��Z�Yv%g�ebv¹vlpH�L�qk���k"o"��icvlk�pH�±yD�¯eFm&k�»L��fhgL�qkFyD¾�k��Fmlk
rck"��mtj � k�j¹eFgÍe���j � k � pq�H�ÊeFrÍj � k\mlpq¼ � jt��rJ�Íf'e5uQpqrL¼ÎjleQe
Å7iLpwo�~Q�H�by�j � k-r\¾�k%f��Z�'v � eQe�j
eFÚ]j � k!m¹pH¼ � j
k-rc�heF��j � k � pH�q�
�Frc�Îk-r7jlk"m�j � k����cvleFm¹�LpqrL¼'vxj¹��jlk,rLe�f���jxjlk"m � e5¾ � ��m��]¾�k
�cm¹�F~Fk"��{ ³�°%iLrLrLpqrL¼�eFiLm����q¼FeFm¹pHj � f eFrhj � pqv�rLk"¾ÒgLm¹eF�L�qk-f#y
�]j±�QgLpwo-���ÌvleF�qiYjlpqeFrpqv¨v � e5¾%r¶pqrd'�pq¼FiLm¹k��Í¬¯��e�jljleFf\³�{�}��
�Frc���q�Fml¼bkFy�pHj � �Fv�vlico"o�k"v¹vx�¯iL�H�q�tm¹k"o-e5uFk-m¹k"�,j � k%f���pqr�v±j¹mliJoª·
j¹iLm¹k�e��Dj � k!m¹k-¾���m�����k-pqrL¼��w��m¹¼Fk��Frc�hg�ebvlpÏj¹pHubk���m¹eFiLrc�'j � k
vlg�k"o�pHÉck_�ÍpHr7jlk"mlu5�F�ËÐ�pÏj'���wvxe � �bvt��r¸��mljlpH�a�Fo�jteFrÈj � k\mlpq¼ � j
vlpw�YkFy7¾Rk&�Jk"�Hpqk-ubk��¯m¹eFfçj � k�k�ÚDk"o�jReF��iLrc�ZuFebpq�c���L�q���¹v � eQeFjx·
pqrL¼Äe�ÚZ�¸j � k:m¹pH¼ � j]k-rc�Üvxebfhk�jlpqfhk"v"{Ôn�k"uFk"mxj � k-�qk"v¹v-y%¾�k
j � pqrL~:j � k\vleF�qiYjlpqeFr¸v � e5¾%rpwvt�Î�a�FpHm¹�H�:¼FeQeY�:ebrLkh�¯eFm,j � k
gcmleb�L�Hk"f#{
�&icm�ÉcrJ����k�»YgJk"mlpqfhk-r7j'�FgLgL�qpHk_�Íj � kÎv¹��fhgL�qk�·Ö�c�Fvlk"�¸�F�H¼be�·
m¹pHj � f�jle0�:¤�£5�c¦Ù���cÿc£�ÿQ¡Rubk-m�vxpqeFr#e��Ìj � k'ù#»�ù'¼Fm¹pw�#¾Rebml�w�N{
´¶eFm¹k�gcmlk_o�pwvxk"�H�byYj � ktvxj¹��jlk,¾��Fv�c �[D"è���»�c �3D-è��Ùyc�Frc�0j � k,k-��·
�¯k_oªj]eF��k_�Fo � e���j � k��¯eFiLm0o�eFfhgc�bvlvx·Ô�YpHm¹k"o�jlpqeFr��Fo�jlpqeFrcvhpwv
j¹e\fhe5uFk,j � k��F¼Fk-r7j&�c{ ��pHr#j � k�pqr7jlk-rJ�Yk"�¶�LpHm¹k"o�jlpqeFr�y��5��jlk"m
¾ � pqo � iLrLpH�¯eFm¹f rLeFpwvxk�pqræc�ä��[Vqè�Dl�3VHè��Jpwv��F�L�Yk_��j¹e�k_�Fo � o-e�·
ebm¹�LpHrc��jlkbyF��rc��j � k�v±j��5jlk%pwvÌÉcrJ���q�H�,j¹mlicrco-��jlk"�'pH��rck"o�k_vlv¹��m¹�
j¹e¨~Fk-k"ghpÏj
¾%pHj � pqr'j � k%icrLpÏjÊv¹Å7ic��m¹kF{ ��� k�jlm¹iLk�m¹k-¾���m��t¾��Fv
è�pqrÍj � k:¬¯rLebrY·Ô���cvleFm¹�LpqrL¼7³&vlÅ7ic�Fmlk³c �[V é[D"è��Ë»%c �[V é[D-è��Ùy2��rc�
�hk"uFk"ml�Q¾ � k"mlk¨k-�wvlkFyc�Frc�%N"RÜ�[V �L{ ��� k¨�¯iLrco�jlpqeFr¶��gcgLmleZ»Q·Õ��;� úüû�úüûsý�ûÁ4 ò$�Lò�ó ��ú�� ò 4��q��ý � � ò#,8Ö�Ã � ,8Ö�Ã 4�úüû  �óLò$� ú < ý � ú  ��0:���Xò û � ý �Lò û�%Xý  �ò�	!�;�Xò!0 � �  $� ú  ��û!×!ØÙ � ò�ò 4 ò 4N�q� ���Xò ý�þ��  �ó ú ��� � ÿ ò�óLò ý�þüû m0Ú � �54 ��� úüû�ÿEý�� 	6�Ë�ó � � ����ò ý�þ�� �ó ú ��� � ô ÿ ò� û ò 4%ý£ûLý��&%Xþ ò#10 û � ý �Lò û 10 û�ú <�ò'Û ÜgÝqÛP� ¯ Ã�Ã
Ã�ô � ��J � � � � ú����û � ý �Lò û ��� ý � 4�ú"4�� �� �eú�� ò �  � ��ó ú���ú ý�þ  � �Xû ��ó ý�ú"� � û 	
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§9¨�Þ�ª � ��%�ú  ý�þ û  þ � � ú  �Xû 0Ú � ��4ß�q� � ¾Á¿à0��óá���Xò�  � � � ý�ú"��Ï  ý ó=	 «5¬95®+â ó ú��eú��$ý�þ�% ó� ��þ ò � 3 � ��Lò û  ý�þ òã �Väý1��úüû 79	o° ¬�±¡±v¬�²H®2å ó� ��þ ò � 10 %$ý ó�É ú"����ý � � 1���� � �0t� úüþüþ 	
pqf��5j¹eFm�o-�q�bvlvto-eFrcvlpwv±j¹k"�Èe������q�
�qpHrck"��m�o�eFf��Lpqrc�5j¹pHebrcv,e��%�
èZù#»]èZù��Fmlm��Z�he��2j±¾ReF·Ö�Ypqfhk-rcvlpqeFrc�F�tÐ¨�Ficvlvlpw��r]�J�FvlpqvR�¯iLrco�·
j¹pHebrcv"{ ��� k¶pqrLpÏj¹pq�F��vxj¹��jlk:�Lpqvxjlm¹pH�ciYjlpqeFrU~ ¾��Fv\iLrLpH�¯eFm¹f
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j � kæï-ÿc©5§ ��¦Ù×�e���j � k�jlm¹iLk\ebgYjlpqf����RgJeb�Hpwo��b{Í¬�æ&ic���qpHj±�:pwvte��
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��jlpqeFrcvR¬¯¾ � pwo � icvlk"�tùF�F�b�F��´�eFr7j¹k�d���m¹�He�j¹mlpw���wv�eF�Jù��%vxjlk"gcv
k_�Fo � ³�¾�k-m¹khiLrc�F�L�Hkhj¹e¶�Yk�j¹k"o�j��#v±j��5jlpwvxjlpwo-���q�q�vlpH¼brLpÏÉ�o-��r7j
�LpÏÚDk-m¹k-rco-k,�Jk-j±¾Rk"k-r0j � k,u5�F�HiLk,eF�2j � k¨jlm¹iLk	�xebgYjlpqf����Ng�eF�H·
pwo����¶¬Ë����eFiYj*�L{ �bùb³%��rc�Îj � k�u5�F�HiLk�e��Ìj � ktÉLjljlk"�:mlk"¾��Fm¹��î v
ebgYjlpqf����Ng�eF�qpqo-�¬\'2pq¼FicmlktùYyY��e�jljlebf�³�{



0 5 10 15 20 25
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Iteration number

F
ra

ct
io

n 
of

 s
ta

te
s 

on
 w

hi
ch

 a
ct

io
ns

 d
is

ag
re

e

0 5 10 15 20 25
0

1

2

3

4

5

6

7

Iteration number

V
al

ue
 o

f p
ol

ic
y

£t¤�¥�¦
§9¨Jè
ª ¾�ò û � þ � û  � ����òÁ � � � ú�� �  � û;� ó ú"4�ÿ �ó þ"4 ô�0Ú�ó ¯ ó � ��û 	«�¬95®Áé ó ý  9� ú  � 10 û � ý �Lò û  �gÿ � ú  ¶�N���Xò������Lò 4 óLò ÿEý ó 4Pê û  % � ú���zý�þt%  þ ú  �N4�úüûLý�� óLò�ò ûÍÿZú ���N���Xò!��ó � ò! % � ú��zý�þt%  þ ú  � ô %�þ ����Lò 4ý��9ý�ú��Xû � ú �Lò�ó ý � ú  �N� � ��� ò�ó=	/° ¬�±¡±v¬�²�® �;��ò ��ý�þ � ò��0.���Xò������Lò 4óLò ÿpý ó 4Pê û  % � ú"�zý�þ5%  þüú  � 	63�ë û � ú��zý �Lò ûpý óLò�0�ó� � ¯ Ã
Ã�Ã
Ã&ì� � �LòÍ ý ó þ #��ó ú ý�þüû 10 þ ò ��� ��� ¯ Ã*ò ý  ¶� ��� ò ��þ ú���ú"��þ ò4ò&ó�ó��ó �$ý ó û 79	
í à)î ã â ��-lå!�Qæ±ã â �Í� â ä�2�å��Lå��[.-ïÈãÊ�gð
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gLmleYo-k"v¹vÌfh�Z���Jk%rLebpqvl���Frc�JÞZebm
vxic�JebgYjlpqf����Ù{J'�pqrc���q�H�by
j � k"mlkRfh�Z�¨��kRf��Fr7�¨ebgYjlpqf����QgJeb�Hpwo�pqk"v"yZe��c¾ � pqo � ebrL�q�
�!�¯k"¾Ñ�Fmlk�eb�cvxk"mlubk"�N{2Ç � �5jÊ�Fmlk���gcgLmlebgLm¹pq��jlk�f'k-jlm¹pqo"v
�¯eFm�ÉLjljlpqrL¼\vxiJo � �L��j¹��>

P ®Ö�Ì��k � �Zu7pqeFm!pqv&v±j¹mlebrL¼F�q�]pqrco�ebrcvlpqvxjlk"rbj�¾%pHj � eFgYj¹pHf����H·
pÏj±�by�o"��r¿¾�kÍpq�Lk-r7jlpH�¯� �x�qeYo-�F�H�q�Òo�eFrJvxpwv±j¹k-r7j��Äm¹k-¾���m��
�¯iLrcoªj¹pHebrcv��¯ebm�vxg�k"o-pÏÉJo¨m¹k-¼bpHebrcv�pHr�vxj¹��jlk,vxgJ�Fo�k�>

P ��e5¾¸o-�Fr�k-»YgJk"mlpqfhk-r7j¹v?�JkÊ�Lk"vlpH¼brLk"��j¹e�f��5»YpHfhpqÆ-k�j � k
pq�Yk"r7jlpHÉJ���Lpq�qpÏj±�0e��?j � k,m¹k-¾���m����¯iLrco�jlpqeFr�>
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