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��½R�������½�� f�b�Z`_^xHxr[AZ�y��¤{b(i(Z�sty�hjb(m�xvZ�sjzHiUsjxrb(m�bUyehjb(m�¯[^zHiUy\sj[Azvzv_;htstyl{b(m��Hk mpoHmpy��b(a�bF��sjzv[;y~_AkvZ9 r��sjzv[;y~_AkvZeb(mpy
kvz´b(zA¢LsjZ`[^zHzvb(a�b(zAy»]n{b(z?{b(ZpsjuLkHb�sjzAy~b(Z\_AiUy\st���B[Azv�?{b m\kvZ5h�� sjzAyl{b(]AZ\_;y\sj[Az¥�Hb(m2mpolm�y��b(a�b(m»f�b(zAy~_AkvZ5bUy�¦�§ef?¨©cLw��vb(kL¬
m�olmpy��b(a�b(mnhj_^Z`]^b(a�b(z^yNkly\sthtsjmR{b(m�xX[AkvZ�hj_�m`x¤{b(iUst±=i(_;y\sj[Az��vb(m�hj_Azv]A_^]Ab(m��Hb!xvZ\[A]AZ\_Aa�a�_;y�sj[Az�¹Cm�olzAy~_0¬Hb�bUy�mR{b(a�_AzAy\sjuRkvb0º
bUy!hj_5]6{b(z?{b(Z\_;y\sj[Azrw��_5xv_AZ�y`sjZ!�vbi(b(m�m`x¤{b(iUst±=i(_;y\sj[Azvm9wL��� [^kLy\sthjm�mR{b(a�_AzAy\sjuRkvb(m�xvklsjm`m\_AzAy~m9 T§£[^kvm|a�[Az^y�Z\[Azvm�i([Aa�a�b(zAy
hjb(mFy�b(i~�HzlsjuRkvb(m�sjm\m`kvb(m��Hb(m»¶£Z\_Aa�a�_;sjZ\b(m��y`y~Z�sjqHk¤{b(b(mFm\[AzAy�_Axvxlhtsji(_Aqlhjb(m��_ h��©{bU¢G_;hjkv_Gy`sj[^z���� kvzvb�iUhj_Am\m\b�hj_AZ\]Ab��vb
m\x?{b(iUst±=i(_Gy`sj[^zHmrb(z��N{b(a�_^zAy\sjuRkvb¡§�_;y~kvZ`bUhthjbGw(sjzviUhjkH_^zAy6xv_AZ6b~¬vb(a�xlhjb�kHzvb¤i(_;hji(klhj_;y~Zpsji(bGw(kvzvb¡y~Z`_^zvmp�B[AZ\a�_Gy`sj[^z!��� _^Z`qvZ\bGw
kvz5¢�{b(Z�st±=i(_;y~b(kHZ¤�vb£y©olxv_A]^b£xr[AkvZ�kvz5hj_^zH]^_A]^b£�vb!y©olxXbe�|hj]^[;hBwX t t 
Y�[AkvZ6i(bUy\y�b�iUhj_Am\m`b��Hb¤m`x¤{b(iUst±=i(_;y\sj[Azvm�b(z�N{b(a�_Az^y`sjuRkvb�§£_Gy�kvZ\bUhthjbGw9hjb�m�olm�y��b(a�b��2sjzv[Gy�_^kHZn]n{b(z��b(Z`b�_Akly~[Aa�_;y\sjuRkvb(a�b(z^y
kvz {bU¢G_GhjkH_Gy�b(kvZ�sjzvi(ZR{b(a�b(zAy~_;h�bUy2xXb(Z��¯[^Z`a�_Az^y2¹Bb(z y~b(a�xvm�bUy�b(z�a {b(a�[;sjZ\b0º~wNi(b�uRkls�i([^zL���b(Z\b��_³hj_��N{b(a�_^zAy\sjuRkvb
§�_;y~kHZ\bUhthjb�kHz»m`i~�?{b(a�_���� b~¬?{b(i(kly\sj[Az5_^�v_Axlyl{b!_^kR¬�_Axvxlhtsji(_;y\sj[Azvm��vb�y�_Gsththjb�ZR{b(bUhthjbG 
��Áv�0�U¿`�����½2� �lx?{b(iUst±=i(_;y\sj[AzvmUw^�N{b(a�_Az^y`sjuRkvb�§�_;y~kvZ`bUhthjbGw^¶£Z\_Aa�a�_GsjZ`b(m6��y\y�Z�sjqvk?{b(b(mUw;�¤zA¢RsjZ\[Azvzvb(a�b(z^y�m��vb�Y?Z\[A]^Z`_^a¨
a�_;y\sj[Az
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���lsjm�xv_Axrb(ZN�vb(m\i(Zpsjqrb(mny~�vb!xHZ�sjzviUsjxlhjb(m?_Azv�Fy��vb��BkHzviUy\sj[Azv_;htsty\sjb(m�[;��y~�vb|��sjzv[;y~_AkvZ�mpoHmpy~b(a� A��sjzv[;y~_AkvZ�sjm�_]Ab(zvb(Z�sji
sjzAy~b(Z`_^iUy`st¢^bFb(zA¢RsjZ\[Azva�b(zAy�qH_^m`b(�)[Az�y~�Hbsjz^y�b(]^Z`_Gy`sj[^z [G�?y~�vb�f�b(z^y�_^kHZ�m�olmpy~b(a76 �lw¤�9��8�_Azv��y~�HbF¦�§ef?¨©c�m�olmpy~b(a
6 c;�Hw?c;�Lw?c^c98BwNy©ª�[ m�olm�y�b(a�m£ª�sj�vbUhto kvm\b(�³y~[ m\xXb(iUst�«o)mpoHzAy�_;¬ _^zv� m`b(a�_Az^y`sji(m[G�!xvZ`[^]AZ\_Aa�asjzv]�hj_^zv]Akv_A]^b(m_Azv�
]Ab(zvb(Z\_;y~b!bU®�iUsjb(z^y�m`b(a�_Az^y`sji�y~[l[;hjm?�BZ`[^a y~�Hb(m\b�m`xrb(iUst±Ti(_Gy`sj[^zvmU R���vb�f�b(z^y�_^kHZ�mpolm�y~b(a sjm��vb(�Lsji(_Gy�b(��y�[�]^Z`_^xv�Lsji(_Gh
sjzAy~b(Z`_^iUy`st¢^b�y�[l[GhjmX�¯[^Z6xvZ`[^]AZ\_Aa�sjzAy�b(Z\xvZ`bUy~_;y\sj[Az�kvmpsjzv]�§�_;y~kvZ`_GhR�lb(a�_AzAy\sji(m�6 c;:<8R_^zv��y��vb�¦�§�f?¨pc�m�olm�y�b(a¥sjm6�HbU¢^[;y~b(�
y~[i([^a�xlsthj_Gy`sj[^z�_^zH�»y�Z\_Azvm��¯[^Z`a�_;y\sj[Az�_^xHxlhtsji(_Gy`sj[^zHm¤¢Rsj_F��y`y~Zpsjqvkly~b�¶�Z`_^a�a�_AZ\m�¹C�!¶£m~º#6 �>=	8B 

§�_;y~kvZ`_GhR�lb(a�_AzAy\sji(m�_^zH����y\y~Zpsjqvkly�b¤¶£Z\_Aa�a�_AZ\mX_AZ\bNª�bUhtht¨C·Rzv[(ª!zFa�bUy~�v[l�vmT�B[AZ6y��vb¤m`xrb(iUst±Ti(_Gy`sj[^z£[G�=m`b(a�_AzAy\sji(m
[Az»_Az»_Aqvmpy~Z\_AiUy¤mpolz^y�_;¬X @?�[;y~���B[AZ\a�_Ghtsjm`a�mN_^Z`b�b~¬HxvZ\b(m`m�st¢AbGwl�vb(iUhj_AZ\_;y\st¢AbGwR_^zH�»_AZ\b£m�y~Z`_Gsj]A�Ay\�¯[^Zpª�_AZ\�lhto�b~¬Hb(i(kly�_^qlhjb
¹¯y��vbFZ`b(_^�vb(Z£i([^kLhj� Z`bU�Bb(Z£y~[A6t�(�lw��(�Rw��9BLwNc;:Aw��>=lw6�>BHw¡�^�<8¤�¯[^Z�a�[AZ\b�vbUy~_;sthjme_AqX[^kly�y~�Hb(m\bFa�bUy~�v[l�vm�º~ DC�[9ª�bU¢Ab(Z9w
y~�Hb(m\bNy©ª�[£�BZ`_^a�bUª�[AZ\·Rm�_^Z`b�kvm\b(��sjzF�lsFEXb(Z\b(zAy�i([Az^y�b~¬Ly~m9w;�vb(xXb(zv�lsjzH]�[^zy��vb¤zH_Gy�kvZ\b?[G�Hy~�vb?_^xHxlhtsji(_Gy`sj[^z�GG��y`y~Zpsjqvkly~b
¶£Z\_Aa�a�_AZ\m¡�v_(¢^b£xvZ\[9¢^b(�Fy�[qrb!_kvm`bU�BklhH�B[AZ\a�_;htsjm\a �B[AZ¤mpy~_;y\sji!xvZ`[^]AZ\_Aa�_Azv_Ghtolmpsjm�¹«y©olxrbU¨Ci~�Hb(i~·Asjzv]lwAy~Z`_^zHm�hj_;y\sj[Azvm~º
ª!�lsthjb£§�_;y~kvZ`_Ghr�Lb(a�_Az^y`sji(m9w;sjz5_^�H�lsty\sj[Azrwl�Hb(_GhjmNª�sty~�5xvZ\[A]AZ\_Aa�sjzAy~b(Z\xHZ\bUy~_;y\sj[Azr A���lsjm�a�_G}�[AZ��lsFEXb(Z\b(zvi(be¹Bm�y�_Gy`sji�¢lm
�lolzv_AaFsji£m\b(a�_AzAy\sji(m�º�sjm��vkHb�y�[�y~�vb£bU¢G_;hjkv_Gy`sj[^z5xvZ`[li(b(m\m\b(mN[^z�_F];st¢^b(z�_Aqvmpy~Z\_AiUy¤mpolz^y�_;¬»y~Z`b(bG 

H�z���y\y�Z�sjqvkLy~b!¶£Z\_Aa�a�_AZ\mUw�y~�lsjmNy~Z`b(b�sjm��Hb(i([^Z`_Gy�b(�ª�sty~��_;y\y�Z�sjqvkLy~b?¢G_;hjkvb(m�sjz5_m�y�_Gy`sji!_^zH�F�vbUy~b(Z`aFsjzlsjmpy\sji?ª�_(oGw
xvZ`[(¢Rsj�vb(�y~�vb(Z`b?sjm�zv[�iUsjZ\i(klhj_AZ�sty©o�sjzFy��vb��vb(xXb(zv�vb(zviUo�]AZ\_Axv��qXbUy©ª�b(b(z_;y\y�Z�sjqvkly�b(m9w�qvkly�y��vb?y~Z`b(b¤sty�m\bUht�vsjm?i([Azvm�y�_^zAy
�vkvZpsjzv]�y~�vb�i([Aa�xvkLy~_;y\sj[Azvm9 L���vb(m\b�bU¢G_;hjkv_;y\sj[Az�_Am\xXb(iUy~m��v_(¢AbFqXb(b(z�ª�sj�vbUhto�sjzA¢^b(m�y`sj]^_;y~b(� _^zv�2y~�vb�a�_Gsjz�Z`b(m\klhty�m
i([Azvm�sjmpy�sjz�¢;_^Zpsjb(�)m�y�Z\_;y~b(];sjb(m!�vb(xXb(zv�lsjzv][^z y~�vb�iUhj_Am\m�[G�?y~�Hb��!¶¸¹Cm\b(b�_�i([Aa�xlhjbUy�beqLsjqlhtsj[^]AZ\_Axv�Ao�sjzI6t�(�<8Bw�_Azv�
_Fm`kvZ�¢AbUo»sjzJ6t��8«º~ T¦v[AZ�sjzvm�y�_^zHi(bGwv�Ry�Z\[Azv]Ghto5§�[Az2f?sjZ`i(klhj_AZe¹©�l§�f�º¤�!¶£m!_AZ\b£kvm\kv_;hthto5sja�xlhjb(a�b(z^y�b(�Fsjz�_FZ`b(i(kvZ\mpst¢^b
y~Z`b(bU¨Bª�_;hj·K6t��c^w�c =Lw��<:48�_Azv����Z`�vb(Z\b(���!¶£m!_AZ\b�bU¢G_GhjkH_Gy�b(�»sjz�_Az�sty~b(Z`_Gy`st¢^b�_Ghj]A[AZ�sty~�Ha&qH_^m`b(�2[Az5¢Rsjm�styem`b(uRkvb(zvi(b(m
6 c B	8B T�!hth�y��vb(m\b£m�y~Z`_Gy�b(]Gsjb(m?�v_(¢AbeqXb(b(z5�vb(m�sj]Azvb(��ª�sty~�5y©ª�[�a�_;sjz»]A[A_Ghjm&Gn¹`�0º�xvZ`[(¢Rsj�vb�_FZ\b(_Am\[Azv_Aqlhjb!a�b(a�[^ZpoFi([^mpy
¹Cmpsjzvi(b�y~�Hb�zLkHa�qrb(Z�[;��_Gy`y~Z�sjqHkly~b(m�sjm�kvm`kv_Ghthto�y�Z\b(a�b(zv�v[Akvm~ºX_Azv�2¹©cAº�xHZ\[(¢Rsj�vb!_Az�sjzvi(Z`b(a�b(zAy~_;hlZ\bU¨CbU¢G_;hjkv_Gy`sj[^z�_;�«y�b(Z
_�y�Z\b(b5y~Z`_^zHm��B[AZ\a�_Gy`sj[^z= r��m�_ i([^zHm\b(uRkvb(zvi(bGwna�[Am�yFa�[l�Hb(Z\z³_Gy`y~Z�sjqHkly~b�m�olm�y�b(a�m»¹Cm`b(b2�^oHzAy��vb(m�sML(b(ZF¶£b(zvb(Z\_;y~[AZ9w
¦�§�f?¨pcRwX��b(Z\i(kHZ�oGwv��}ON;hjzvb(Z�PA��Z`a»º¡sjzviUhjkv�vbxX[(ª�b(Z��BkLh¡a�b(a�[AZ�o�a�_^zH_^]Ab(a�b(z;y�_Azv��sjzvi(Z`b(a�b(zAy~_;hrbU¢;_Ghjkv_;y\sj[AzA6t��:Aw
c>Q^w6c;�Hwr�LcAw��^�Rw6��Q^w��A��8N_^zv� �!¶�m��v_(¢AbFqrb(b(z�Z`b(xrb(_;y~b(�Lhto»_Azv��m\kvi(i(b(m`m��¯klhthto�kvm\b(��sjz Z\b(_;h�_^xvxLhtsji(_Gy`sj[^zvm|m\kvi���_Am
i([Azvm�y�Z\kviUy`sj[^zF[;��b(�lsty�[^Z`m9wRy�Z\_Azvm�hj_;y~[AZ\mUwl_Azv�5i([^a�xlsthjb(Z\mU 

��z5y~�Hb�[;y~�vb(Z��v_Azv�rw^y~�vb|�BZ\_Aa�bUª�[AZ\·F[;��§�_;y~kvZ`_GhX�lb(a�_AzAy\sji(mNhj_^i�·Rm�_^z5sjzv�vkHm�y~Zpsj_GhXm�y�Z\b(zv];y~�sja�xlhjb(a�b(z^y�_Gy`sj[^z
�vb(m`xlsty~b�_�hj_AZ\]Ab�y��vb([^Z`bUy\sji(_;h�qv_Ai~·R]AZ\[Akvzv��¹C§£_Gy�kvZ\_;h-R£b(�vkviUy\sj[AzI6t�4B 8�_^zv� �Ry�Z\kviUy�kvZ\_;h¤�£xrb(Z`_Gy`sj[^zH_Gh��lb(a�_AzAy\sji(m
6 �>B	8«º� �§£_Gy�kvZ\_;h¤�lb(a�_^zAy`sji(m
Z`klhjb(m�vbU±=zvb�_�hj[A]Gsji5_Azv� _^Z`b�kvm`b(� _Am�_�xvZ`[l[G�è¨By��vb([AZ\bUy\sji�y�[l[Gh?y~[�xHZ\[(¢Ab�y��vb([^Z`b(a�m
ª�sty~�Lsjz�y~�v_;y�hj[A];sjiGwXqvklsthj�lsjzv]�xvZ`[l[G�¡y~Z\b(b(m�sjz)_5Z\b(i(kvZ`m�st¢^b�y�[^xl¨C�v[(ª!z m�y~Z`_Gy�b(]Go5sjzA¢^[;ht¢Rsjzv]�kvzlst±=i(_;y\sj[Azr T���lsjm�·Asjzv�
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y~�Hb�sjzAy~b(Z\a�b(�lsj_;y~by~Z`b(b(me_AZ\b�vb(m\i(Zpsjqrb(��qAo³_^qvmpy~Z`_^iUy�m�olzAy~_0¬vb(m�b~¬Ly~b(zv�Hb(��ª�sty~�³_Gy`y~Zpsjqvkly~b��Hb(iUhj_^Z`_Gy`sj[^zvmU �H�z y~�vb
¦�§�f?¨pc�mpoHmpy~b(a�w���y\y�Z�sjqvkly�bF¶�Z`_^a�a�_AZ\m£_^Z`bFª!Z�sty`y~b(z sjz �|hj]^_ 6 cH��8�_Azv�³m\xXb(iUst�«o�y~�Hb�i([Aa�xvkly�_Gy`sj[^zHm�xrb(Zp�B[AZ\a�b(�
qAo�[^zHb�[^Z£a�[AZ\bxv_Am\m\b(mUwT_^i(i([AZ\�lsjzH]Fy~[�m\[Aa�b�sjzvxvkLye_Azv��[Akly~xvkLy��v_;y~_ ¹B_Gy`y~Zpsjqvkly~b(�5_Aqvm�y�Z\_AiUy�y~Z\b(b(m�º~ T���vbF�|hj]^_
�B[AZ\a�_Ghtsjm`a ª�_Am��vb(m�sj]Azvb(���B[AZ!y��vb�vb(m\i(Zpsjxly\sj[Az�[G��_;hth�_^m`xrb(iUy�m�[G��_^z �!¶
 ����Lsjm9w�[;�¤i([AkvZ\m`bGwHsjz^¢A[Ght¢Ab(mi([^zvmpy~Z`kviUy~m
y~[ �vb(iUhj_^Z`b�_;y\y�Z�sjqvkly�b(m9wn_^i(i(b(m`mey��vb(a sjz m\b(a�_^zAy\sji�Z\klhjb(mUwNqvklyF_;hjm\[�i([Azvm�y�Z\kviUy�m�y�[��vb(m`i(Z�sjqXb�xvkvZ`b�i(_;hji(klhj_;y\sj[Azvm
ª�sty~�H[^kly�Z`b(m\[AZ�y\sjzH]»y�[�_^z b~¬Ly~b(Z`zv_;h�hj_Azv]^kH_^]AbG ���[AZ\b([(¢Ab(Z9wny~�vb5�!hj]A_��¯[^Z`a�_;htsjm\a �v_^mqXb(b(z b~¬Ly�b(zv�vb(��ª�sty��³y~�vb
zv[;y\sj[Az»[;��� 
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¦6sj]AkvZ\bc@GH��z��|hj]^_Z\klhjb

���vb�a�_G}p[^Z?_A�l¢G_Az^y�_^]Ab(m�[G�6y��vb�¦¡§ef?¨©c�m�olm�y�b(a _^Z`b	G

� sty~m�b~¬HxvZ`b(m\mpst¢^b�xX[(ª�b(Z&G¡y~�vb�_Ai(i(b(xly~b(� iUhj_Am\mF[;�e_;y\y�Z�sjqvkly�b�]AZ\_Aa�a�_^Z`mesjmy~�vb1���?�µiUhj_^m`m9wNª!�lsji�� sjm�hj_^Z`]^b
b(zv[^kH]^��y~[Fi([9¢^b(Z�kvm`kv_Gh�zvb(b(�vm?�¯[^Z�m�y�_Gy`sji�m`b(a�_Az^y`sji(m?sjz2xHZ\[A]^Z`_^a�aFsjzv]£hj_^zH]^kv_A]Ab(m9T

� y~�vb!bU®�iUsjb(zviUo�[G�Xy~�vb�]Ab(zvb(Z`_Gy�b(�
bU¢;_Ghjkv_;y~[AZ\m&G;y~�vb�]Ab(zvb(Z`_Gy�b(�
bU¢;_Ghjkv_;y~[AZ\mN_^Z`b��vbUy~b(Z`aFsjzlsjmpy\sjiGw;m�sjzHi(b�y~�vbUoF_AZ\b
qv_^m`b(��[^z _�y�[Gy�_Gh6bU¢G_;hjkv_;y\sj[Az�[^Z`�vb(Z�[^z b(_^i���m\[AZ�y£[G��y��vb�_Aqvm�y�Z\_AiUy|mpolz^y�_;¬XwTy��v_^zH·Lm�y~[5_�y�Z\_Azvm��¯[^Z`a�_;y\sj[Az
�BZ\[Aa y~�vb+����� m\kHqriUhj_Am\mNy~[�y��vbW��� 2���!;������!F[^zHb¹Cm`b(b 6 c;�HwXcAc^wT��Q48��B[AZ�a�[AZ\b!�HbUy~_;sthjm~º�T

� y~�vb �=b~¬Lsjqlsthtsty©oF[;�Xy~�vb�]Ab(zvb(Z\_;y~b(��bU¢G_;hjkv_Gy�[^Z`m9G��BZ`[^a y~�vb�m`_^a�b¤m`xrb(iUst±=i(_;y\sj[Azrw9y~�vb�]Ab(zvb(Z`_Gy�b(�ebU¢G_;hjkv_;y~[AZ\m�i(_Az
qrb?_Ghty�b(Z\zv_;y\st¢AbUhto!sja�xLhjb(a�b(zAy~b(�|ª�sty~�[^Z�ª�sty��v[Akly6a�b(a�[AZ�o![Axly`sjaFsML(_;y\sj[AzrwUsjz�_Azb~¬v�H_^kvmpy\st¢Ab�[AZ�sjzvi(Z\b(a�b(z^y�_Gh
a�_Azvzvb(Z9w^sjz�_Fm\b(uRkvb(zAy\sj_;h�[^Z�xv_AZ\_;hthjbUh�a�_Azvzvb(Z9w^_^zv�5sjz�f´[^Z���sjm`xr 

���vb�¦�§�f?¨pc5mpoHmpy~b(a"xHZ\[(¢Rsj�vb(m�_�¢Ab(Z�o�±=zHbFm�y�_Gy`sji
_Azv_;htolm�sjm�[G�Ny~�vbhtst�¯bUy\sja�b�[;��b(_^i���_;y\y~Zpsjqvkly�b�sjzvmpy~_Azvi(bGwTª!�lsji��
sjz y~kvZ`z�_Ghthj[9ª!m�y�[2�HbUy~b(Z\asjzvb£y~�vbFa�[^mpy�bU®�iUsjb(zAy�ª�_(o y~[5m�y~[AZ\bsty( 6���lsjm£sjmxr[Am\mpsjqlhjb�qXb(i(_^kvm`b[G�?y~�vb�zHb(i(b(m\m�sty©o
y~[��H_(¢^b5_�m�y�_Gy`sji(_GhthtoR¨C�vbUy~b(Z`aFsjzv_Aqlhjb�y~[;y~_;h¤bU¢G_;hjkv_;y\sj[Az)[AZ\�vb(Z£y~[�xHZ\[l�vkvi(b¢Rsjmpsty\¨Cm\b(uRkvb(zvi(bU¨Cqv_Am\b(��bU¢G_;hjkv_;y~[AZ\mF¹C_Am
�vb(m`i(Z�sjqXb(�esjz�6 cG� 8«º~ >H�z�6 c;Q<8BwAª�b�]Gst¢Ab!b~¬H_^iUy�i([Azv�lsty`sj[^zHm6y~[��vb(iUsj�vb?ª!�vbUy��vb(Z6_�y�b(a�xX[^Z`_^Zpo�_;y\y~Zpsjqvkly�b¤i(_Az�qrb�mpy~[AZ\b(�
sjz�_�]Ghj[Aqv_;hn¢;_^Zpsj_^qlhjb�Z\_;y~�Hb(Z�y~�v_Az5sjz�_�m�y�_^i�·�¹C_;hthny�b(a�xX[^Z`_^ZpoF_Gy`y~Zpsjqvkly~b(m�i(_Az�qrbGwT_;y!ª�[AZ\mpy�wTm�y�[^Z`b(��sjz _�m�y�_^i�·lº
_Azv�5ª!�vbUy~�vb(Z?_Fzv[Azl¨¯y~b(a�xr[AZ\_AZ�o�_;y\y~Zpsjqvkly�b�i(_^z�qXb�m�y�[^Z`b(��sjz�_F];hj[Aqv_GhX¢G_AZ�sj_AqlhjbG 

¦6sjzv_;hthtoGwly��vb�bU¢G_;hjkv_Gy�[^Z¡]^b(zvb(Z`_Gy�[^Z�sjm?_Aqlhjb�y~[�xvZ\[l�Hkvi(b?sjzvi(Z\b(a�b(z^y�_GhR_;y\y~Zpsjqvkly�b¤bU¢G_;hjkv_;y~[AZ\m�¹Bm\b(b#6t�AwR�A��8v�¯[^ZNZ\bUhj_;y~b(�
ª�[^Z`·Hº� ���kHZ!a�bUy��v[l�rwHxvZ\b(m`b(z^y�b(��sjz 6 cG�Rw6cAc^w���Q48BwXsjm£qv_Am\b(��[Az�y~�vbm\kHqriUhj_Am\m�[;���l§�f´�!¶�m£i(_Ghthjb(� �W2 �'%&� 3���2�� �
�����������/
��2¹�R�§�f�º 6t��:<8B ?���lsjmFiUhj_Am\m�sjm�v[(ª�bU¢^b(ZFhj_AZ\]Ab(Z�y~�v_Az³y~�vb5ht¨C[^Z`�vb(Z\b(�³iUhj_Am\m9wN_Azv� [AkvZF�l§ef y�[�ht¨P[AZ\�Hb(Z\b(�
y~Z`_^zHm��B[AZ\a�_Gy`sj[^z£a�_A·Gb(m¡sty¤xX[^m`m�sjqlhjb�y�[e_AiUy~kv_;hthtokvm\b�y��lsjm�a�bUy~�v[l���B[AZ�_AzAoF�l§ef �!¶£m9 L���LkHm9w;ª�b!i(_^z]^b(zvb(Z`_Gy�b�_Az
bU¢G_;hjkv_;y~[AZ¤ª!�Lsji~��sjm!_Aqlhjb�y~[m�y~_AZ�y�_;y!_^zAo�zv[l�vb|sjz�y~�vb|y~Z`b(bG v��[AZ\b([9¢^b(Z9wH_�m`bUy![G�A@~m`b(a�_Az^y`sji!i([Az^y�Z\[;hCB��BkHzviUy\sj[Azvm
_;hthj[(ªµy~[�htsjasty�y~�vb£Z\bU¨CbU¢G_GhjkH_Gy`sj[^z5xvZ\[li(b(m`m�y�[�_	EXb(iUy~b(��sjzvm�y�_^zHi(b(m9 
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�!bUhj_;y\sj[Azvm\�Lsjx�qrbUy©ª�b(b(z�§�_;y~kvZ`_Ghv�lb(a�_^zAy`sji(m6_^zv���y\y~Zpsjqvkly�b�¶£Z\_Aa�a�_^Z`m6�v_^mNqrb(b(z��Lsjm\i(kvm`m\b(�sjz 6 cRw�Q<8�GR_m\kvqXiUhj_Am\m
[;�¡�Nolxr[;hrxHZ\[A]^Z`_^a�m��v_Am�qrb(b(zF�HbU±=zvb(��_Azv�5_y~Z`_^zvmphj_Gy`sj[^zm\i��vb(a�b��¯Z\[Aa°y��lsjm�m\kvqXiUhj_^m`m�y�[��y\y~Zpsjqvkly�b!¶�Z`_^a�a�_AZ\m
�v_AmeqXb(b(z��vbU¢AbUhj[^xXb(��sjz³[^Z`�vb(Z£y~[�xvZ\[9¢Lsj�HbF_^z [^xLy\sjaFsML(b(�2sja�xlhjb(a�b(z^y�_Gy`sj[^z�[;����olxX[Gh?xvZ\[A]^Z`_^a�m9wHª�sty~�H[^kly�kvzlst¨
±=i(_;y\sj[Az�ª!�vb(z xr[Am\mpsjqlhjbG ��6[�_(¢A[Gsj�³y~�HbFZ\bU¨C�vbU±=zlsty`sj[^z [G��y~�Lsjmem`kvqriUhj_Am\mUwXª�b�qvZpsjb��vo�i([^a�xv_AZ\bqr[;y~� _^xvxHZ\[A_^i��vb(m
sjz y~b(Z\a�m�[;��mpy©oRhjbGw6b~¬HxvZ\b(m`m�st¢Ab(zvb(m\mUw�_^zH�)b~¬Hb(i(kly\sj[Az�xvZ`[li(b(m\mU =���Lsjm
i([Aa�xH_^Zpsjm\[Az�ª�sthth�zv_;y~kHZ\_;hthto�Z\_;sjm\b�y��vbFa�_;sjz
Z\b(mpy~ZpsjiUy\sj[Azvm¤Z`b(uRklsjZ\b(�5[^z�_F�Nolxr[;h�xvZ\[A]^Z`_^a y~[]^bUy�_Az2_;y\y�Z�sjqvkLy~b!bU¢G_;hjkv_;y\sj[Azr 
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¦vZ`[^a y��vb�xvZ`b(m\b(zAy~_;y\sj[Az�xX[;sjz^y![;�6¢RsjbUªewT§�_;y~kvZ`_Gh��lb(a�_AzAy\sji(m?m\xXb(iUst±=i(_Gy`sj[^zHm�_AZ\b�b~¬vxHZ\b(m\m`b(�Fsjz�_FZ`bUhj_Gy`sj[^zH_Gh�m�y©oRhjb
_Am�[^xvxX[Am\b(�Fy�[F_��¯kvzviUy\sj[Azv_;hrmpy©oLhjb£�B[AZ���y\y�Z�sjqvkLy~b�¶£Z\_Aa�a�_^Z`m9 

��qX[^kly�y~�vb Z\bUhj_;y\st¢^b b~¬vxHZ\b(m\mpst¢^b xr[(ª�b(Z\mUw�§�_;y~kHZ\_;h��lb(a�_AzAy\sji(m�i(_Az �Hb(_Gh£ª�sty~� �LoHzH_^asji�m\b(a�_^zAy\sji(mª!�vb(z
��y\y�Z�sjqvkLy~b�¶£Z\_Aa�a�_AZ\m_^Z`b�htsjaFsty�b(��y~[ mpy~_;y\sji�m\b(a�_^zAy`sji(m ¹¯y©olxXbU¨Pi��vb(i�·Asjzv]Hw�y~Z\_Azvmphj_Gy`sj[^zvm�º~ ?�£z¥[Azvb��v_Azv�rw�y~�vb
Z\b(m`klhty�[G�!_Az ��y\y�Z�sjqvkly�b�¶£Z\_Aa�a�_AZ£sjmy~�vbsjzvxvklyF_Aqvm�y�Z\_AiUyempoHzAy�_;¬ y~Z`b(bF�vb(i([AZ\_;y~b(��ª�sty�� _;y\y�Z�sjqvkLy~b�¢G_;hjkvb(m&T�[Az
y~�HbF[Gy��vb(Z��H_^zv�XwXy~�vbZ\b(m\kLhty
[;��_�xHZ\[l[;��sjz³§�_;y~kvZ`_Gh��lb(a�_^zAy`sji(m!sjm_�xvZ\[l[;��y�Z\b(bª!�lsji�� sjm
zH[Gy�¹¯sjz y~�vb�]Ab(zvb(Z`_Gh
i(_Am\b0º|sjm\[Aa�[AZ\xv�lsjiy�[�y~�vb
sjzvxvkly_^qHm�y~Z`_^iUy�m�olzAy~_0¬ y~Z`b(bGw�m\kHqH}pb(iUy
[;��y~�vb]^[A_GhNy~[�xvZ`[(¢^bG ¡��[AZ\b([(¢Ab(Z9w�y��vb�hj[A]Gsji(_;h
�BZ`_^a�bUª�[AZ\·5[;�¤§�_;y~kHZ\_;hN�Lb(a�_Az^y`sji(m�xvZ\[9¢Lsj�Hb(m�kvzlst±Ti(_Gy`sj[^z�_Azv��zv[Azl¨C�vbUy~b(Z`aFsjzlsjm`a ª!�lsji~� _^Z`b�[^kly�m�sj�vb�y��vb�m\i([Axrb
[;����y`y~Z�sjqHkly~b¶�Z`_^a�a�_AZ\m&G=a�[^mpy�m�y�Z\_;y~b(];sjb(m��B[AZ�bU¢G_;hjkv_;y\sj[Az�_AZ\b�qv_Am\b(��[Az)_5m�y�_Gy`sji�[^Z`�vb(Z��B[AZ!y��vb�i([Aa�xvkly�_Gy`sj[^z
[;�¤_;hth¤_;y\y~Zpsjqvkly�b(m�_^zv� _^Z`by~[;y~_;hthto �HbUy~b(Z\asjzlsjm�y`sjiG v§£[Gy�b�y~�v_;y�kvzlst±Ti(_Gy`sj[^z � ���W���!sjm�zv[;y�_;htª�_(olm_5xvZ\[Aqlhjb(a GTª�b
m\�H[(ª¥[Az�[AkvZ?b~¬v_Aa�xLhjb�sjz2�lb(iUy`sj[^z��H j�|�v[9ª¥_hjb(_Am�y?±H¬L¨PxX[GsjzAy�¹Cm`[Ght¢Ab(��ª�sty���kvzlst±Ti(_Gy`sj[^z=º¡b~¬HxvZ\b(m`m\b(��sjz5_§�_;y~kvZ`_Gh
�lb(a�_^zAy\sji(m?m\xXb(iUst±=i(_;y\sj[Az�zv_;y~kHZ\_;hthto��lsjm\_AxvxXb(_^Z`m�sjz�_Az5��y\y~Zpsjqvkly�be¶£Z\_Aa�a�_AZ9 

¦vZ\[Aa y~�vb£b~¬Hb(i(kly\sj[Az»xX[;sjz^y![;�6¢RsjbUªewXkvzlst±=i(_;y\sj[Az5a�_A·Gb(m�_�qlsj]�lsFErb(Z`b(zvi(b�qXbUy©ª�b(b(z5§�_;y~kHZ\_;hn�lb(a�_^zAy\sji(m�_Azv�
��y\y�Z�sjqvkLy~b!¶£Z\_Aa�a�_AZ\mU A���vb�xHZ\[l[;�ry�Z\b(b�sjm�qvkLsthty�ª�sty���m�y~Z`kviUy~kHZ\_;hlsjzv�vkviUy`sj[^zsjz2_�mpsjzv];hjb�Z\b(i(kHZ\m�st¢Ab!xv_Am\m�[(¢Ab(Z�y~�vb
[AZ�sj];sjzv_GhX_^qHm�y~Z`_^iUyNm�olzAy~_0¬y~Z\b(b|_^zv��kvzlst±=i(_;y\sj[AzFxvZ`[^xH_^]A_Gy�b(m6y~�Hb!Z\b(a�_GsjzlsjzH]ei([Aa�xvkLy~_;y\sj[Azvm6[^z�zv[Azl¨BsjzHm�y~_AzAy\sj_;y~b(�
¢G_AZ�sj_Aqlhjb(m9 ;²³b��lsjm�y`sjzv]Aklsjm\��y©ª�[·Asjzv�vm�[;�rkHzlst±=i(_;y\sj[Azvm��vkvZpsjzv]!y��vb�xvZ`[l[G�vxvZ`[li(b(m\m&G %�2>�$��2 � ���.��kvzLst±=i(_Gy`sj[^zHm��vkvb?y~[
y~�Hb ��.��� ���;��[G�lm\bU¢Ab(Z\_;hL_;y\y�Z�sjqvkLy~b(mTsjz
_|m�sjzv];hjb¤m`b(uRkvb(zAy�¹B_^mXsjz�Z`klhjb|¹B�LºX[;�v¦6sj]^kHZ\b*Q^ºX_Azv� �M� �&� ���V�F��.��Lkvzlst±=i(_;y\sj[Azvm��vkvb
y~[�i([Aa�a�[^z
¢G_^Zpsj_^qLhjb(m¤sjz5sjzvxHkly�_Gy`y~Z�sjqHkly~b(m�¹Cm\b(b|Z\klhjb�¹ QAº�sjz�¦6sj]AkvZ`b��Rº~ �H�z5y��vb��B[AZ\a�b(Z¤i(_Am\bGwL_^i(i([AZ\�Lsjzv]�y�[�m\[Aa�b
xvZ`[^xXb(Z�y©o�[Az)y��vbF�vb(xXb(zv�vb(zviUo�]AZ\_Axv�)qXbUy©ª�b(b(z�_Gy`y~Zpsjqvkly~b(mUw�xvZ`[^xv_A]A_Gy`sj[^z�[;��kvzlst±=i(_;y\sj[Az)i(_Az)qXbFsja�xlhjb(a�b(zAy~b(�
ª�sty~��_;y\y�Z�sjqvkLy~b�bU¢;_Ghjkv_;y\sj[Az�_^zH�»y��vb�m�sjzv];hjbxv_^m`m![(¢Ab(Z�y~�vb�y�Z\b(b�i(_Az�qXbe�vb(i([Aa�xX[Am\b(��sjzAy~[5m\b(xH_^Z`_Gy�b!xv_Am\m\b(me¹Bm\b(b
6 � 8n�¯[^Z�a�[^Z`b!�vbUy�_Gsthjm�º~ 
¦6sjzv_;hthtoAwT�vkHZ�sjzv]�y~�Hb!b~¬Hb(i(kly\sj[Az�xvZ`[li(b(m\m¡sjz»_;y\y�Z�sjqvkly�b�bU¢G_;hjkv_Gy�[^Z`m9w;y��vb(Z\b�sjm�zv[�zH[Gy`sj[^z�[G���B_;sthjkvZ`b	GRy~�Hb!]^b(zHb(Z\_;¨
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