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��qp�h{_nxiDm0qpsD{_\k��`bd�zoi0qxY�nx\UsD^��h�D�D� �DY7sDqpd�iDjbvH�XWe\_`bd�[rYr^hnxcUqx�~\_`fmD\_jf`fmD\hnxYJv��k�~^_Yr¡+sD{_{_jf`f[7sMnp`li0^Ud¢npi.sD^Uv�vNY7z#sS^Uv_d
y6qpiDz£[�qp�h{_nxiDm0qpsD{_\k��vNc_Y�nxi.[�iDz|{_c_nxYrq]d�sD^Uv~^_Y7¡¤[�iDz|z¥c_^_`b[rsMnp`li0^~zoYrnx\_iNv_d7��¦NYrY�§XsD\_^.¨��pWe\_Yo��iNvNY7�_qxYJsS©0Yrq]dx�sS^:v.¦k`f^_m0\�¨ª�xWe\_Y���iNvNYX«�ihi0©P� �
�¬7®0¯ �_� d°¨²±_qp`lYJvNz#sS^~sS{_{_jf`fY7v.z#sMnx\UYrz#sMnp`f[7sSjPnxYJ[]\_^_`bahc_Y7d�npi [�iNvNY����_qpY7sD©h`f^_m.�>[�qp�k{NnpsD^UsSjf�Nd}`bd]�
�¬7® �h�_� d°¨�¦k\UsS^U^_iD^.`l^hnpqxiNvNcU[rY7vwqx`fmDi0qxi0cUd�z#sMnx\UYrz#sMnp`f[7sSju[�i0^U[�Y7{NnpdX�>`l^_y6iDqpz|sSnx`fiD^wnx\_Y7iDqp�_�
�¬7®h³ �_� d

´+µ�¶ ¦w{_qpiD{=i0dxY7v�s0d�s#dBn]sS^UvUsSq]v��6·B«e¸��
´+¹ cU�_jl`b[º��©DY7��[�qp�k{Nnxi0mDq]sS{_\k�|`f^0npqxiNvNc:[�Y7vw�k� µ `�»#Y�sD^Uvw¼�Yrjfjlz#sD^��>`l^:[�jfcUvN`f^_m vN`fmD`lnpsSjudx`fmD^UsSnxc_qpY7d]�
´ ��¦N½�dp[]\_Y7zoYX{Uqxi0{:ihd}YJv

�¬7®D¾ �_� d�sD^Uv.iD^�¨¿jfiSnpdeiDyI^_Y7¡�dp[�`fYr^hnp`��:[�z|Y�np\_iNvNiDjfiDm0��sS^:v�^_Y7¡�sD{_{_jf`f[7sMnp`li0^Ud
�À¯ �D� ¬ ¨Á½ ¶ ¦.sD[7[�Y7{NnxYJvws0d�dBn]sS^Uv_sDqpv_`lÂ7Y7v�dxcU[7[�Y7dpdxiDq�nxi µ�¶ ¦
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so{UsMnp\u�
½�ÂrY7qxiD�Ï©k^_iM¡�jfY7vNm0Y¢{_qpiSnpik[riDjPsSjfjliM¡¢d�Ì�nxio{_qpiMgDY¢npi#Í¤np\UsMn�\_Y�©k^_iM¡¢d�so¼�sSz|`fj�npiD^_`bsS^.[��N[�jfY�¡�`lnx\UiDcNn�qpYrgDYJsSjf`l^Um�nx\UY
sD[�nxcUsDju[��N[�jfY�nxi Í�Ð
��sS^.�=YXcUd}YJv~sDd�nx\UYX�UsDdx`fd�y6i0q¢sScNnp\_Yr^hnp`f[7sMnx`fiD^�Ñ¥sD[7[�Y7dpde[�i0^0npqxi0judx[]\UYrz|Y7d7�
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FHGJILK!M�NHO
¸�YJdxdpsSm0Y�iDy2[]\UsDqps0[ºnpYrq]d��9½�¦U��·x· ³ �Ï�U`�n�Yr^:[�iNvN`f^_mh������\_iki0dxY�s|q]sS^Uv_iDz�iQPHdxY�n��SR�TUR ¬J¯h³ �6y6iDq¢Y�VNsDz|{_jlYF�º�
¶ ^:[�qp�h{_n7�°d}\U`�y n�[]\UsDqps0[ºnpYrq]d��k�WT �9sDv_v6T z|ikv ¬F¯S¾ �º� ¶ mU�LTYX ¯ ÐU¼ ¶�Z�Z�[ Y7^U[�qp�k{Nnpd�npi]\_^a`�`�b
µ Y7[�qp�k{Nn7�Îdxc_�Nnpqps0[ºn)T
We\_YXgMsSjfc_Y�iSyDT z�cUd}n¢�=YX©DYr{_n�dxY7[rqxYrn7�
c/dQegfih)TjXlk�¨���sSYJdxsDqe[r`l{U\_Yrq
We\_`bdZdp[]\_Yrz|Y�zo`fmD\hnZ¡�iDqp©¢y6i0qZg0Yrqp�¢y6Yr¡@[]\:sSq]sD[ºnpYrq]d°�>dpsF� ¬ �ºtF�_cNn4`fdIgDY7qx��`l^:d}YJ[�c_qpY°y6iDqIz|iDqpYR[]\UsSq]sD[�nxY7qpd7�u±_i0quYmV_sSz|{_jfYDtdxc_{_{=i0dxY�n)o|�>W�¼ ¶ �¢½¢·�`!·�`¤¦ ¹ ½¢·�`���XqprXts!u�E�È ¹�v ¦.W�k0��ÐrÐrÐrÐS��i0z|{_cNnxY'wSx0�ypX�mz{w]|D�ypX�:z7ÐrÐ7Ð�z{w]|~}{�0�ypX��� npqx�sSjfjZ{=i0dpdx`l�_jfYX©DY7�Ndp����±UiDq�dxcN» [�`fYr^hnxjf�.jli0^_m#{_jbsS`f^0npYmVknpd7t:[]\:sS^U[rY7d¢sDqxYXm0ihiNvwnx\:sMn�i0^_jl�.s dx`l^_m0jlYXgMsDjlc_Y�iSy�T ¡�`ljfjZ�k`fYrjbv
z|Y7sD^_`l^UmSy6c_j ¶ ^_mDjf`bd}\u��� ¹ qpiD��iDy4Ë []\UsSq]sD[�nxY7q�z|YJdxdpsSm0Y��=Yr`f^_m ¶ ^UmDjf`fdx\w`bd�sS�=iDc_n ¬��S¯	�m� }�� Ð �
,.-0/2143657398:1;:<��Æ?��.1I39AD3>5pE��43>�757L_14AD-_VM<�We\_Y�z|`f^_`fz|sDj:z|YJdxdpsSm0Y¢jlY7^_mSnp\ ^_YJ[�Y7dpdpsSqp��nxi¥Yr^Udxc_qpY¢iD^Ujl�|iD^UY�vNYJ[�qp�h{_nx`fiD^
�k`lY7jfvUdezoYJsS^_`f^_mDy6c_j ¶ ^UmDjf`fdx\�npYmVkn
±_i0q ¶ ^_m0jl`bd}\ �6cUdx`f^_monx\_YXsS�=iMgDY�[�`f{_\_Y7q]��tknx\_`bde`bd�sS�=iDcNn ¯	� � ¯D¾ []\UsDqps0[ºnxY7qpd��>v_`�PPYrqpYr^hney6iDq�iDnx\_Y7q�jbsS^UmDcUsDmDY7d�sS^:v�iDnx\_Y7q[�`f{_\_Y7qpd]�º�
±_i0q¢d}\UiDqxne{UjfsD`l^hnxY�Vknpd7tknx\_Y7qxYXz#sF�#�=YXz|sD^k� {:ihdxdx`f�_jlY�v_Y7[�qp�k{Nnx`fiD^:dX�6Yrm:�_¼�½ Z t_·B«e¸Æt_Yrnp[D�l�f� ���
We\_Y�dpsSz|Y�©k`l^UvwiSy2{_qpiD�_jfYrz&\UsS{_{=Yr^:d�¡�`�np\�������dxz|sDjljH©0Yr��dx{Us0[�Y#�6i0c_q�YmV_sSz|{_jfY�\UsDdei0^_jf� ³ �_`lnpd]�º�

FHGJILK!M�Nj�
· ^Ud}nxYJsDvwiSyJ����f���i	PPdxY�n]drtNc:d}Y�soq]sS^UvNi0z�{=Yrqpz�cNn]sMnx`fiD^.iSy'�J��zrÐ7ÐrÐ:z ¬F¯0³�� y6i0qenx\_YXi	PPdxY�n]dr�
¼¢iM¡�z#sS^k� {=Yrqpz�cNn]sMnx`fiD^:dX�6©DY7�Ndp�{� ¬J¯D¾L� �6jfiDmP� ¬F¯S¾L� �D� ³N¬0� �_`lnpd�iDyI©DY7�_�
WIqx�k`f^_m ¬ � |~� {=Yrq�d}YJ[�i0^Uv#qpY7dxc_j�n]d�`l^wiD^_jf� ¬ � }�  sMn}npYrz|{Nn]d�{=Yrqe�0Y7sSqJ�IWe\UYrqpY�y6iDqpYDtNsD^ YmVN\UsDcUdBnp`lg0Y�dxY7sDqp[]\ sSn}nps0[]©|`fd�^_iDn{=i0dpd}`f�_jfY|�>¡�i0c_jbvwqpY7ahc_`fqpY�sD�:i0cNn ¬ � |�¡{x �DY7sDqpd]�º�
`¢Y7gDY7q}np\_YrjfY7dpdrt7nx\U`fdI[�`f{_\_YrqI[rsS^�d}nx`fjfjD�=YÎ�_qpiD©DY7^�c:d}`f^_m¢iDnx\_Y7qujfsD^_mDc:sSmDY°d}npsSnx`bdBnp`f[7dr�4±_iDqZYmV_sSz|{_jfYDtJ`l^ ¶ ^_mDjf`bd}\utF[]\UsDqps0[ºnxY7qy6qpY7ahc_Yr^:[�`fY7d�nxY7^Uvwnxi#�=Y

¶ ¨ ¬J¯ � �N¬ v tkW¨ ® � ¯¢� v tN½�¨ ¾ � �S� v tuÐrÐ7Ð�z=È~¨Á�_� � ® v
WIqx�~d}Yrn}np`l^_m�nx\_Y¥z|i0d}n¢y6qxYJahc_Yr^hn�[r`l{U\_YrqxnxY�Vhn�d}�kz¥�:i0junxi ¶ t:nx\_Y7^�W�t:Yrnp[D�l�f�)E `lnx\�s jl`ln}npjlY¥YmPPiDqxn7tPd}cU[]\�s [�`f{_\_Y7q�[rsD^�=Y��_qpiD©0Yr^|Y7s0d}`fjl�.�6Y7gDYr^�`�yPnx\UY�[�`f{_\_Y7q}npYmVkn�v_ihYJd}^Z� nÎ�UnRy6qpY7ahc_Yr^:[�`fY7dÎY�V_sD[ºnpjl�_���4±UiDqRY�V_sSz|{_jfYDt0nx\_Y¢�=ikiD© �x½l£°iD`bv_�X\Us0d
^_i|jfY�n}npYrq¢Y � [ nx\_Y7q¢dBn]sMnp`fd}nx`b[rd7tNjl`f©DYXvN`fmDq]sS{U\.sD^Uvwnxqp`lm0qpsD{_\ y6qpY7ahc_Y7^U[�`fY7dX�9W�¼!gkd�¼�W¢�e[rsD^~sDjfdxio\_Yrjf{u�
¤ 14-�Å@8:CML_T�¥�½!jfsDqxm0Y�©0Yr��dx{UsD[rY�`fd�^UY7[�YJdxdpsSqp�Dtk�_c_n¢^_iSn¢dxcN» [�`fYr^hn7�

FHGJILK!M�Nj¦
WIqx� q]sS^:vNiDz&dxc_�Ud}nx`lnxc_nx`fiD^Ud�iDy�§���¨�©�ªeiSy2[�`f{_\_YrqxnxY�Vknpd7�Î±_iDq�Y�V_sSz|{_jfYD�

\h½+��§+½�` µ \ · Z«Z s¬® ��È ¹ E Ð7ÐrÐ
¦hnp`ljfj¢�_qpY7sD©FsD�_jfY.�k�@\U`lm0\_Yrqx�Ïi0qpv_Yrq|dBn]sMnx`bd}nx`b[rd7tR�_cNnw\UsSq]vNYrq��>jli0^_mDY7qo©0Yr�Nd¥¨ jfiDmP� ¬J¯D¾ } � � � ¯ � �0³ � ¾ zZjbsSqpmDYrq|c_^U`f[r`�nB�vN`bdBn]sS^U[rY�¨ � � ¯S®h³ �
WIqx`fmDq]sS{_\ � npqx`f{_jfY�npd]�ºt:a0c:sSqxnxY�n]drtNYrnp[D�l�f�ÎsSqpY�YrgDY7^w\:sSq]vNYrqenpio�UqxYJsS©PtN�_cNn�d}nx`fjljZ�_qxYJsS©MsS�UjlY0�
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· ^hnxc_`lnx`fiD^Z�@z|Y7sDdxc_qpY7d nx\_Y�sSz|iDcU^0nwiSy�� ����f�©:e ��¨���e ��`f^ sS^Y7gDY7^0nJt�i0q nx\UY sDzoi0c_^hnwiDy�`l^Ny6i0qxz#sSnx`fiD^ np\UsMnJ� dwqxYJsSjfjl�
[�i0^hnpsS`f^_YJv�¡�\_Y7^~`�n¢iN[r[rc_q]dr�
Ã�ÄuL_ÅÆG2T>- ;:<��H<
�@�9�Lz ¬ zx��zx�0�X ��¨²d}c_qpY�iSy4iDcNn][�iDz|Y#�6Y7gDY7^0n ¯ �
�@�9�_Ð � ¬ zp�_Ð ®D¾ zx�_Ð � ¬ zx�h��X ��¨ÁYrgDY7^hn ¯ `bd�z|i0d}n�jl`f©DY7jl���9sSjfz|i0d}n�[�YrqxnpsD`l^=�
�@� ¬�� � z ¬�� ��z ¬�� ��z ¬�� �k� X ¯ �6�_`lnpd]��¨ z#s�VN`fz�c_z c_^U[rYrqxnpsS`f^hnB���>sDjlju�|Y7gDYr^hn]d�sSqpY�YJahcUsSjfjl��jl`f©DY7jl�_�
�@� ¬��S¯ z ¬�� ��z ¬��S¾ z ¬��M¾ � X ¬ Ð ³Q� ¨¿`f^N���:YrnB¡�Y7Yr^~[rsDdxY
�@� ¬��S¯ � z ¬��D¯ � zrÐ7ÐrÐ�z ¬��D¯ � ��X Ë
! O4-k8UCM-kÅ ;=<>;=<#" ª:ey©�f��%$Ud'&�Ë ª:�($*)�d(+ ª-,!¨�� �	f §Lf�� �¢fm� e.+ �«��¨ ª:ey©:¨�)/� e f��10D¨�e32�fm� ey©{d�§ �4�@�5�=�4���Q�6)�f���d($!§ ©�f:ª�ª�f��4e d
���7�@���P� Ë98')�¨�e�ª:e ©:¨��;:_h
��iDz|{_qpY7dpdx`l^_moË�[]\UsSq]sD[�nxYrq]d�iSy ¶ ^_mDjf`bd}\u� ³ Ë ½�¦U��·}·��_`lnpdenpi ¬ Ð � Ë�[riDz|{_qpY7dpd}YJv �_`lnpd7�
�¢sSnxY#�6�_`lnpd�iSy4`l^Ny6i0qxz#sSnx`fiD^.{:Y7q�[]\UsSq]sD[�nxY7q]���
� ¶ ^_m0jl`bd}\ ¨ ¬ Ð � �_`lnpd
� �¢sS^Uv_iDz �9[�iDz|{_qpY7dpdxY7vU�RnxY�Vkne¨ jli0m ¯Q� � �UÐ ³ �U`�n]d��6q]sS^Uv_iDz|jl�wvN`fd}nxqp`f�_cNnxYJvU�

��YJvNc_^Uv_sD^U[��~`bd¢np\_Y|vN`�PPYrqpYr^:[�Y��=Y�nB¡�YrY7^�nx\UY¥sS�:d}i0jlcNnpY�q]sMnpY��6�_`lnpd�iDyÎ`l^Ny6i0qxz#sSnx`fiD^�{=Yrq�[]\UsSq]sD[�nxYrq�iSyÎq]sS^UvNi0z&npYmVkn]�sS^:v np\_Y�sD[�nxcUsDjHqpsSnxYD�Î±UiDq ¶ ^_mDjf`fdx\uthnx\UYXqxYJvNc_^Uv_sD^U[���`fd¢sD�:i0cNn��UÐ ³ � ¬ Ð � Xlk_Ð ¯ Ð
��Y7jfsSnx`fgDY�qxYJvNc_^UvUsS^U[r�=�2qpY7vNcU^Uv_sS^:[�� � sS�:d}i0jlcNnpY�qpsSnxY!X ¬ � q]sMnxY � sS�:deqpsSnxYX±_i0q�Y7^_mDjf`bd}\ut:sS�=iDcNn¢�_Ð �D¾ Ð

-/.-< = <49?>)9:7��A@U9�5�7CB <D>�B

,.-0/2143657398:1Ê;=<�EI<XWe\_YD� ��¨���¨�ey�*��¨ ª:e ������f�iDy�s.[�`f{_\_Y7qX`fd�nx\UY sSz|iDc_^hn�iSye[�`f{_\_YrqxnxY�Vkn�^_Y7Y7vNYJv�cU^0np`lj2np\_Y#Yr^:[�qp�h{_nx`fiD^
©DY7� `bdec_^_`ba0cUYD� µ Yr{=Yr^Uv_d�iD^wnx\_YX©0Yr� Y7^hnxqpiD{k� sS^Uv.qpY7vNcU^Uv_sS^:[�� iDyZnx\UYX{_jfsD`l^hnpYmVkn7�

Z Yrn7� d�dxc_{_{=i0dxY�nx\:sMn np\_Y�jbsS^_m0cUsSm0Y�`fd ¶ ^_mDjf`bd}\¤�>Yr^hnxqpiD{k� {=Yrq.[]\UsSq]sD[�nxY7q#iSy ¬ Ð � �_`lnpd]�º��We\kcUdrtey6i0q Ë�[]\UsSq]sD[�nxY7qpd7tnx\UY Yr^hnxqpiD{k��`fd ¬ Ð � Ë°ÐZWe\_Y7qxY sDqxY sD{_{_qpi�Vk`fz#sMnpYrjf� ¯ | �  {� ËP� []\UsSq]sD[�nxY7q ¶ ^_mDjf`bd}\Æd}nxqp`l^_mhdrtI¡�\_`b[]\@sSqpY s�d}c_�:d}Yrn�iSyenx\UY¯Q� � � ¯(F � G � q]sS^Uv_iDz ËP� []\UsSq]sD[�nxYrq�d}nxqp`l^_mhdr�#We\_Y7qxYry6iDqpYDtu`lyeËÀ[]\UsDqps0[ºnxY7qpd�sDqxY|[]\_i0dxYr^�sMnXq]sS^Uv_iDz~tHnx\UY#{_qxi0�UsS�U`ljf`�nB�nx\:sMn¢gMsSjf`fv ¶ ^_mDjf`fdx\�`bd�i0�NnpsD`l^_YJv�`bd¢sD�:i0cNn
¯ | �  {�
¯ F � G � X

¬
¯ �m� }�� ® �|sDdeË*®IH Ð

`¢iM¡XtNm0`lg0Yr^4pXln oKJ �.L��Ry6iDqML ËP� []\UsSq]sD[�nxYrq ¶ ^UmDjf`fdx\ut_sDdpdxc_z|Y�np\UsMn
N TPOXqT x z�w o � pX�e`fd�soq]sS^Uv_iDz�ËP� []\UsSq]sD[�nxY7q�d}nxqp`l^UmU�

We\_YX{_qpiD�:sS�_`fjl`lnB�#iSy2�=Yr`f^_m ¶ ^_m0jl`bd}\.�k�w[]\UsD^U[�Y�`bd ¬��D¯ ��� }{� Ð
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½�dpdxc_z|Y�nx\UsSn�nx\_YX©0Yr�#`bd�� �_`lnpd�jfiD^_m:�ÎWe\_Yr^wnx\UYXYmVN{:YJ[ºnpY7v.^kc_z��=Yrq¢iDy4[riD`f^U[�`bvNYr^hn]sSj ¶ ^UmDjf`fdx\.v_Y7[�qp�k{Nnx`fiD^:de`fd
¯�� � ¬

¯ �m� }���� X ¯��	� �m� }��
¡�\_`b[]\~`fd�
 ¬ `�y�� � k_Ð ¯ Ë
Ç��X��ÉË���� � k_Ð ¯ Ð
±_i0q�©DY7� jlY7^_mSnp\ �Q� zhnp\_`fd¢`fd¢sD�:i0cNn ¬7¾ Ð
±_i0q�©DY7� jlY7^_mSnp\ ¬J¯S¾ zhnx\_`bd�`bd�sS�=iDcNn¢�h�_Ð
Ã�ÄuL_ÅÆG2T>- ;=<��Z<�E \UsSn°`fdInx\UY�cU^_`f[r`�nB��v_`fd}npsD^U[�Y�y6iDq ¶ ^UmDjf`fdx\�Y7^U[�iNvNYJv�`f^o½�¦U��·}·��>dpsF� ³ �_`lnpd2{=Yrq°[]\UsDqps0[ºnxY7q]���Z½�dpdxc_z|Yq]sS^UvNi0z�{=Yrqpz�cNn]sMnx`fiD^�� ¬F¯S¾�� ©DYr�Nd]�RsD^Uv6k_Ð ¯ �_`�n]d�{=Yrq ³ ���_`ln¢[]\UsSq]sD[�nxYrqJ�
³k¬i�_� � ³ �«kUÐ ¯ ��� ¬7¾0®
� M�������G���� I�� M��! "�)K�#%$'&¢I(�*)�G,+'G-#�.0/�K
WIi¥npc_qp^wnp\_YX{_qpY7[rY7vN`f^_m|`l^hnpi|s|[rikv_Y����_qxYJsS©k`f^_mosDjlm0iDqp`�np\_z~�
· ^_{_c_n7�R[r`l{_\UYrqxnxYmVkn!prX n o ��L��
��iD^:dBnpqxcU[�n�s¥�:iki0jlYJsS^�[r`lq][�c_`ln�¡�`lnx\.`f^_{_cNn�nx\_Y��£©DY7�o�U`�n]dr�ÎWe\_Y�[�`fqp[rc_`lnesD{_{_jf`lYJd�w�nxi¥nx\_Y�[�`f{_\_Y7q}npYmVknesD^Uv#{Us0dxdxY7d�`lnnx\Uqxi0c_mD\~sS^ ¶ ^_m0jl`bdx\N�9npY7d}nxY7q��>Y7s0d}�#npi [�i0^UdBnpqxc:[ºn]��¡�\_`b[]\~iDcNnp{_cNn]d ¬ `�y4nx\_Y�npYmVkn¢`bd ¶ ^_m0jl`bd}\Zt_�¥iDnx\_Y7qx¡�`bdxYD�
WIi#�U^Uv.np\_Y�©DY7�Dt:¡�Y�^UYrY7v.npi#�U^Uv�s�dxsSnx`bdBy6�k`f^_m sDdpd}`fmD^UzoY7^hne¨ÁY7s0d}`fjf�.s0[r[�i0z|{_jl`bdx\_Y7v.`f^1|� ¯ � �¢d}nxY7{Ud��>YmVN\UsDcUdBnp`lg0YdxY7sSq][]\ �Î`f^hnxq]sD[�npsS�UjlY�y6iDq�jbsSqpmDY����º�
We\_`bd�`bd�nx\_Y�¦N½°W�{_qpiD�_jfYrz�¨¿`�y%2rX4352�z_nx\_Y7^~sD^k��d}c:[]\.dp[]\_Yrz|Y�`bde�_qxYJsS©MsS�UjlY�`f^.{=iDjf�k^_iDz|`bsSjPnp`lz|YD�
-/.76 > CC�#@#7 B <DB98?�W5�9�5
b�c_YJdBnp`li0^u�E \UsMn�vNikYJde`�n¢z|Y7sD^.nxi��}�_qpY7sD©N�¥s|dx�kd}nxY7z]�
¬ �¢��Y7[riMgDYrq�©DY7�L�
¯ �¢��Y7[riMgDYrq�¡�\_i0jlYX{_jbsS`f^hnxY�Vhn:�
kU�¢��Y7[riMgDYrq�ª�d($ feiSy2{_jbsS`f^hnxYmVkn:�
�:�¢��Y7[riMgDYrq�{UsDqx`lnB� iSy°sSjfjH{_jbsS`f^hnxYmVkn��_`lnpd��>�_cNn�^Uio`f^UvN`fgk`fv_cUsSju�U`�n]dp�{�
� � µ ionx\UY�sS�=iMgDY�d}i0zoYrnx`fz|Y7dºÑMsSjf¡esF�kd��

Ã�ÄuL_ÅÆG2T>- ;:<�EZ< E \:sMnX`�yev_sMn]s�`bd�q]sS^UvNi0z �_`f^UsSqp��dBnpqx`f^_mhdo�>qpsSnx\_Y7q�nx\UsD^ ¶ ^_mDjf`fdx\�[]\:sSq]sD[ºnpYrq]dp�{� ¶ m:�u¦k¡�`fdpd��UsD^_©NdsDdpdx`lm0^ ¬ �D�S�Ï�_`ln�©{��� �	d%$�d}nxqp`l^Um0dÎs0dÎsD[7[�iDcU^0nÎ{:sDdpd}¡�iDq]v_d7�I½¢^k�k�=ikv_�¥¡�`lnx\|np\_Y�[riDqpqxYJ[ºnÎdBnpqx`f^_m�[7sS^ sD[7[�YJdxd2np\_Y�s0[r[�i0c_^hn� np\_Yw[]\:sS^U[rY#iSy¢mDcUY7dpd}`f^_m�dxiDz|Yri0^_YD� dX{Us0dxdx¡�i0qpv�`bd�{_qpY�nxnB� dxz#sSjfjb����¦kc_{_{=i0dxY np\_Y {Us0dxdx¡�i0qpv�`bd�Y7^U[�`f{_\_Y7qxYJv�¡�`�np\@s
dxc_�Ud}nx`lnxcNnp`li0^~[r`l{U\_YrqJ�
� ¹ `b[]© s¥q]sS^:vNiDz�{=Yrqpz�c_npsMnp`li0^wi0^«�J�Lz ¬Q� � ¬ ���_`ln¢©DY7�N���

´,: x ¨Á`fvNY7^hnx`lnB�Dt
´,: |¢¨ ¬ ¬® �Lz_�/¬® ¬

� ½¢{_{_jf��{=Yrqpz�c_npsMnp`li0^�npi|Y7sD[]\~[]\UsDqps0[ºnxY7qX�6`Ï� Y0�lt_�U`�nº�º�R±UiDq�YmV_sDzo{UjlY0tN{_jfsD`l^hnpYmVkn¢� ¬ �0� ¬0¬ � ¬0¬ � ¬D¬ Yr^U[r`l{U\_Yrq]d�nxi:�
´<; X��¨Á� ¬ �0� ¬D¬ � ¬0¬ � ¬0¬
´<; X ¬ ¨ ¬ � ¬0¬ �D� ¬ �0� ¬ �0�

��sS^.�Di0cwYJdBnp`lz#sSnxY�nx\UYX©DYr� y6qxi0z�nx\_Y�[r`l{U\_YrqxnxY�Vhn:�4`¢i �
��sS^.�Di0cwm0c_Y7dpd�nx\UY��Uqpd}n��_`ln¢iSy2{_jfsD`l^hnpYmVkn��4`�i �
��sS^.�Di0cwm0c_Y7dpd�nx\UYX{UsSqp`�nB�#iDy4{UjfsD`l^hnxY�Vkn¢�_`�n]d��6uÎY7d �
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¶ ^:[�qp�h{_nx`fiD^wy6c_^U[ºnp`li0^4n)o
µ Y7[�qp�k{Nnx`fiD^wy6c_^U[�nx`fiD^*w o
��jfY7sSqpjf�DtN¡�Y�z¥cUd}n¢\UsFgDYaw o �yn o �.L��x��X L y6iDq¢sDjlj L
½�dpdxc_z|Y ¶ gDYo� nx\UYXY7sFgDYJdxv_qxi0{_{:Y7q]�°©h^UiM¡¢d�¡�\:sMn�n z{w sSqpYDtk�_cNn � d�e�T*zN¡�\U`f[]\w`fdeq]sS^Uv_iDz|jl�#[]\_ihd}Y7^u��� E \UsSn¢vNikY7de`ln
z|Y7sD^�npi4� d�eH©k^_iM¡!�D� � T���XË�jbsSqpmDY�¡�\_Y7qxY T��«�J��z ¬Q� � Ð �
\0cUdBnp`��=[rsMnp`li0^�y6i0qenx\_`bd¢s0dxdxc_z|{Nnx`fiD^Z�
� {_jfsF�k`f^_mo`�n�dpsMy6Y
� ^_i|jlihdxdeiDyImDY7^_Yrq]sSjf`lnB�o¨¿`�yDn z�w sDqxY�dxY7[�qpY�nJt_[�i0^Ud}`bvNY7qenx\_`bd�©k^_iM¡�jfY7vNm0Y�s0de{UsSqxn�iSy4nx\_YX©0Yr�

Y�Vknxq]s¥©0Yr� �U`�n]d
�yn | z�w | � �0�
�yn } z�w } � � ¬�yn � z�w � � ¬ ��yn F z�w F � ¬0¬

½¢jbdxiUt ¶ g0Y�z|sF��\UsFgDY!§ ©:¨ dQ© ¨�� &mdQ©�$ �Qey¨ dQ��sS�=iDcNn¢{UjfsD`l^hnxY�Vkn7tUdxcU[]\~sDd7�
� ¶ ^_m0jl`bd}\Zt�\hsS{:sS^_YJd}Y0tNY�np[D�l�f�
� ¹ jbsS`f^0npYmVkne�:Y7mD`f^Ud�¡�`lnx\Ç�p¦kY7{Nn ® t ¬J®D®0® t ��� µ Y7sDq���\UsSqpjf`lY0t ��� ¹ jlYJsDdxY�dxYrjfj9t �oY�n][S�f�l�

� ��� G-&�M�� � . ���!I #��'#�� ��I � /���I�I #%/��
¬ ����`l{_\UYrqxnxYmVkn [ ^_jf��½�n}n]sD[]© �Ï� [ ½��Î¨ nx\UY�[�qp�h{_npsS^:sSjf�kd}ne{:ihdxdxY7dpd}YJdeiD^_jf�#np\_Y�[�`f{_\_Y7q}npYmVkn
¯ �¢§�^_iM¡�^�WIYmVkne½�nxnps0[]©��>§XW4½��Î¨ nx\_Y�[�qp�k{NnpsD^UsSjf�NdBne\Us0d)ª�d($ fe[�i0qxqpY7dx{=iD^UvN`f^_m¥{_jfsD`l^hnpYmVknesD^Uv�[r`l{U\_YrqxnxY�VhnJ�Î±_i0qYmV_sSz|{_jfYD�

� µ `l{_jfiDz#sSnx`b[R{_qpiD{=i0dpsSjÏ�H`ln2`bd4©k^_iM¡�^Xnx\:sMn°d}cU[]\¥{_qpiD{=i0dpsSjbdZsSqpYRc:d}cUsDjljf��dxYr^hn4�:sD[]©��k��nx\_Y�y6iDqpYr`fmD^�v_`l{_jfiDz#sSnnxi�\_Y7qÎ[rsD{_`�n]sSjN¡�iDq]vXy6i0q°¡�i0qpv�`l^onx\UY�i0qx`fmD`f^UsDjhjbsS^UmDcUsDmDYD�I·�y:�0iDco©h^UiM¡@¡�\_`b[]\|[r`l{U\_YrqxnxY�VhnÎ[riDqpqxYJd}{=iD^UvUdunpi
¡�\_`b[]\�vN`l{Ujli0z|sSnx`b[�{_qxi0{:ihdxsDj9tk�0iDc.\UsFgDY�©k^_iM¡�jfY7vNm0Y�iDy4dxiDz|YX[�iDqpqpY7dx{:i0^UvN`f^_m¥{UjfsD`l^hnxY�Vkn�sS^Uv.[�`f{_\_Y7q}npYmVkn7�
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� We`fzoYJv�{UqxYJdxd4qpYrjfY7sDdxYD�Z�_`lmX[riDqp{:i0qpsSnx`fiD^UdZiSy nxY7^|¡�`fdx\os�{_qpY7dpd4qxY7jlYJsDdxYRnpi��=Y�`fdpdxc_Y7v¥d}`fz�c_jlnpsD^_Yri0cUdxjl�X¡�iDqpjfvN�¡�`bvNYDtZdxi.nx\_Y7��nxq]sS^:d}z|`ln�`lnXnxiwnx\_Y7`lqXiD» [�Y7d�`f^�Y7^U[�qp�k{NnxYJv�y6i0qxz~tHnpiDm0Y�nx\UYrq�¡�`�np\�`f^Ny6i0qxz#sMnp`li0^�i0^�¡�\_Y7^nxi v_Y7[�iNvNY�`ln7�°·�y2�Di0cw\UsFg0Y�s|[riD{k�#iSy4nx\_`bd¢[r`l{_\UYrqxnxYmVknJtN�DiDc~[rsD^ �>{:Y7qx\:sS{Ud]��z|sSnp[]\~`lnecU{.¡�`lnx\.np\_YX{_qpY7dpd
qpYrjfY7sDdxYD�

kU����\_i0dxYr^ WZY�Vhn�½�nxnps0[]© �Ï��W4½���¨ np\_Y dpsSz|Y#sDdX§XW4½�tH�_cNnXnp\_Y [�qp�k{NnpsD^UsSjf�NdBn�`bdXmD`fgDY7^�{_jbsS`f^hnxYmVkn�sD^Uv�[riDqpqxYr�
d}{=iD^Uv_`l^_m#[r`l{_\UYrqxnxYmVkn/d & 2�¨ ª=d(0D� � 2�d0d�ª:¨��;:D�R±_i0q�YmV_sSz|{_jfYD�
� µ `l{_jfiDz#sSnx`b[�{_qpiD{=i0dpsSjÏ�Z`lyI�0iDc|n]sS©DY�sS^wc_^_YmVN{=Y7[�nxY7vwsD[�nx`fiD^uth�Di0c�[rsD^ �:Y�qpY7sDdxiD^:sS�_jf�o[rYrqxnpsD`l^#np\UsMne`ln�¡�`fjlj�=YXqxY7{:i0q}npY7vw�h� nx\_Y�y6i0qxY7`lm0^.vN`f{_jfiDz#sMnJtUsS^:v��0iDc~[rsS^.{_qpiD�UsD�_jf� z#sS^_`f{_c_jbsMnpY�np\_Y�y6iDqpz�iDyInp\_YXqxY7{:i0q}nJ�

�:�¢½�v_sD{Nnx`fgDY���\_i0dxYr^@WIYmVkn#½�n}nps0[]©�¨ sSn}nps0[]©DY7q�`bd¥sD�_jlY�nxi d}Y7jlYJ[ºn¥^UYr¡�{_jbsS`f^hnxY�Vhn�ÑM[r`l{_\UYrqxnxYmVkn�{:sS`fqpd¥�UsDdxY7v�i0^
{_qxY7gk`li0cUdevNY7[rqx�k{Nnp`li0^Ud

� M #%�7&�M �  ")�G
µ Y�nxY7qxz|`f^_Y
� ©DYr�
� {_jfsD`l^hnpYmVkn
� {UsSqxnx`bsSjP`f^Ny6iDqpz#sMnx`fiD^~sS�=iDc_n�nx\_YX{_jbsS`f^hnxY�Vhn
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¦kc_{U{:ihd}Y�sD^wYJsFgDY7dpvNqpiD{_{=Yrq ¶ g0Y�\UsDd�np\_Y�y6iDjfjliM¡�`f^_mo`l^_y6iDqpz|sSnx`fiD^u�
{=i0dpd}`f�_jfYX{_jfsD`l^hnpYmVknpd ¶ gDY0� d�{_qp`fiDq�{_qpiD�UsD�_`fjl`lnB� ¶ gDYD� de{_qpiD�~sMy npYrq¢dxYrYr`f^_m#[�`f{_\_Y7q}npYmVkn!pL | �I�.L | ��X � | ��| X �4�.L |� pX�
L�} � } � }
L � � � � ���� ��� ���
L�� � � � �

,.-0/2143657398:1q�u<>;=<�½�[rqx�k{Nnpi0dx�kd}nxY7z�`fd�§Lf�© &mf-�me�+ � ª�f-�?� ©�f�`�y��I��L���X �4�.L  pX�:z_i0q �@� 2���X �@�����ºÐ
· ^hnxc_`lnx`fiD^Z�2nx\_Y�[r`l{_\UYrqxnxYmVkn�p+mD`fgDYJd�sD^.sSn}n]sD[]©DY7qe^_i#`l^_y6iDqpz|sSnx`fiD^.sS�=iDcNn�np\_YXz|Y7dpdxsDmDY�nx\UsSn¢¡�s0d�d}Y7^0nJ�
¶ ahc_`fgMsSjfYr^hn¢vNY��:^_`�np`li0^u� �I� pX��X �I�yp  L��ºÐ
c/dQegfih

�I� pX��X �
�����
�4� T �3�I�yw oo� pX�}�

�4�yp  L���X �
��� o��������� � �

�4� T �

��YJ[rsSjfjHiDcUq�¦k¡�`fdpde�UsD^_©�Y�VNsDz|{_jlY#�9sDdpd}c_z|`f^_m#[�`f{_\_Y7q}npYmVkn�iD^_jf�wsSn}nps0[]©_�º�
¹ s0dxdx¡�iDq]v ¹ qx`fiDqe{_qpiD� ¹ qxiDy4sMy npYrq¢[r`l{_\UYrqxnxYmVkn�0�D��Ð7ÐrÐB� ¬��S¯ |�x�x ��0�D��Ð7ÐrÐ ¬ ¬��S¯ |�x�x �

¬��S¯��� ��� ���
¬��S¯

¬0¬D¬ Ð7ÐrÐ ¬ ¬��S¯ |�x�x �
�@� 2���X ¬ �D� �@�!����X ¬

E `lnx\�½�«¢� µ d}nxqp`f^_mU� ¯ �|{=i0dpd}`f�_jfY�©DYr�Nd7t ¯ �D�|[]\UsDqps0[ºnpYrqedBnpqx`f^_m0d
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¹ qp`fiDq ½�y npYrq
� | � |
� } ��}��� ���
� F��
J.J � F�� J.J�@� 2���X ¾ �D� �@�!����R jfiDm ¯ �/X �:Ð �D¾

[ ^_jf� ¯ �|iDyZnx\UY � � sDqxY�^_iD^_�ÏÂ7YrqpiU�
±Us0[ºnJ�°`�y�� � |�z � }Qz7ÐrÐ7Ðmz � �U��X¤�9�Lzp�Lz���|iz��i}	zp�Lz7ÐrÐrÐ�z�� � zx�h�Rnx\_Y7^D� ������X �@����|�z��0}¢z�� � �ºÐ

� �~O �~O � K)G�� �)G 0I(�7� G	�"#DN
Z Yrn L �:Y¢sD^k�XËP�Ï�_`ln°z|Y7dpdxsDmDY�sD^UvST&�=Y�sS^k�XËP�Ï�U`�n¢�6q]sS^:vNiDz �I©DY7�D� Z Y�n�p �=Yenx\UYe[r`l{U\_YrqxnxY�Vhn°m0`lg0Yr^��k�/p X L�
 T�Ð
We\_`bd¢[�`f{_\_Y7q�`fd�[7sSjfjlYJvwnx\_YWdQ� f/8 ey¨3$ f'§��	�St:sS^:vw`bde{_qpiMgMsS�_jf� d}YJ[�c_qpYXsDdejfiD^_m#s0d�nx\_Y�y6i0jljfiM¡�`l^Um¥\_i0jfvu�
¬ �)T z¥cUd}ne�=YXq]sS^UvNi0z
¯ �)T z¥cUd}ne�=Y�sDdejfiD^Um|s0d L
kU�)T z¥cUd}ne�=YXcUdxY7v.iD^Ujl� i0^U[�Y

¦kc_{U{:ihd}Y T ¡�YrqpY�cUdxY7vwnB¡�`b[�Y0�
p | X L | 
 T
p'}�X L�}�
 T

X�� p�|
 p'}�X L |�
 L�} dx`l^:[�Y T�
 T X+�>��zx��zrÐrÐ7Ðmzx�h��Ð
`¢iDnxYonx\:sMn p | 
 p } X L | 
 L } `bd�^_iSnp\_`f^_mwz|i0qxY¥nx\UsD^ s.[�i0\_YrqpYr^hn�qxc_^U^_`l^Um.©0Yr��[r`l{_\UYrq#�>s0v_vN`f^_m�nB¡�i~[�iD\UYrqpYr^hnnxY�Vknpd7t�L | sS^Uv L } �ºt_¡�\_`b[]\~`fde`f^UdxY7[rc_qxY0�
E \k��`fd�nx\_`bdo{:Y7q}y6YJ[ºnpjl�ÆdxY7[�cUqxY��&±UiDq|sSjfj�{_jbsS`f^hnxY�Vhnoz|Y7dpdxsDmDY7d#L�sS^Uv@[r`l{U\_YrqxnxY�Vhn]dSp�z ¹ qxi0����L  pX� X ¹ qpiD�X��L���6{UqxikiSyIy6iDq�\_i0z|Yr¡�iDqp©N���
¸�ihdx[riM¡e� E�sDdx\_`f^_mSnpiD^ \_iDnxjf`l^UYXcUd}YJd�nx\_`bd7t_�_cNn¢`ln¢`fd¢gDYrqp�#YmVN{=Yr^Udx`fgDYXsS^Uv~vN`l» [�c_jln�nxi#`fz|{_jfYrz|Yr^hn7�
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L  = R2 1 +R     = L     2 1 1 2f(R  , K     )

15L   = R 14
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+16 15R     = L     15 16f(R    , K     ) L   = R16  15

INVERSE INITIAL PERMUTATION
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E
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 X � ¬ zZnx\_Y7^@¡�Y cUdxY nx\UY y>sD[�n�np\UsMn~� � ¬ � � � � | � � } � � ¬ �6z|iNv#�P�X¡�\_Y7^ � � � ¬ �6z|iNvw�k��npi�sSqpmDcUY|nx\UsSn
L � � � � � F � � ¬ �>z|ikv.ËZ��Ð
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¦kY7jlYJ[ºn¢jbsSqpmDY�{_qx`fz|Y7dC��z � ¡�`�np\ ���qkÇ�6z|iNv ¾ �:z � � ³ �6z|iNv ¾ �mzUsS^Uvw{_cNn�Ë4X � � Ð
¦kY7jlYJ[ºn�sMn�q]sS^Uv_iDz � dxcU[]\.nx\:sMn ¬ 
 � 
ÀË sS^Uv.m0[7vH� � z � �>ËZ�}��X ¬ Ð
¦ki0jlg0Y �
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�w }D� T � 
ÀËZ�mz
w]|M������X �����

����

��� � � � ¬ � �S¯ `ly � �� �6z|iNvw�k�
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 ËDzUsS^Uv � 3 Ë � X ¬
� X w }�n)}h� 3�� �43 } � � �43 } � �43 � � � � � F � | ����3 �>zoiNv.ËZ�²¡�`lnx\�� 
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 Ë sD^UvwË�� ¬ �6z|iNvw�k�

We\kcUd7tN`�y �Ç`fdeY7gDY7^utknx\_Y7^"� X43 sS^Uvw`ly � `bdeiNv_vHtNnp\_Yr^"� XÇËD� 3�Ð
·�y � � �Ç�6z|iNv.�h�:zknp\_Yr^Æ� ¯ L  ¬ ��X43 � �/X$� � ��X�� L X+�#� � � � ¬ � �D¯ X w | �����ºÐ
·�y � � ¬ �6z|iNv.�h�:zknp\_Yr^ ¯ L  ¬ X��>Ë7� ��� � �'X-� L X¤�}�6ËD� ��� � � � ¬ � �D¯ Xlw | �����ºÐ
·�y � � ¯ �6z|iNv.�h�:zknp\_Yr^ ¯ L  ¬ X � �S¯ X�� L X���� �D¯ � ¬ � �S¯ Xqw |S�#���
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·�n�`bd¢`fz|{:i0q}n]sS^hn¢npi�\UsFg0YXiSnx\UYrq�{Uc_�_jf`f[��Ï©0Yr�~[�qp�h{_nxi0dx�NdBnpYrz#d�¡�\_ihd}Y¥d}YJ[�c_qp`�nB�.qpYrjf`lYJd¢iD^�iDnx\_Y7q�\UsDqpv~{Uqxi0�_jlY7z#dr����¦N½
qpYrjf`lYJdeiD^wy>sD[ºnpiDqp`l^UmU�°½¢^�sSjlnxY7qx^:sMnx`fgDY ¹ §X�Ç`bd�vNc_Y�npi ¶ j�^�sDz|sDj9�
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[ qx`fmD^_`bsSjfjf�#{_qxi0{:ihd}YJv `f^�� X 	 .� Ð

¯ ����iDz|{_cNnpY7d � X � � ¡�\_Y7qxY�� 
 � 
ÀË°Ð
¹ cU�_jl`b[�©DY7�=��� � z � z � �
¹ qp`fgFsSnxY�©DY7�P��� � �
«dxYr^UvUd¢sozoYJdxdpsSm0Y L�nxi ½�s0d�y6iDjfjliM¡¢d7�
¬ �¢« qxY7{_qpY7dxYr^hnpd�nx\UYXzoYJdxdpsSm0Y L$sDd�sD^wY7jlY7z|Yr^hn L ���|Ð
¯ �¢«d}Y7jlYJ[ºn]d�s¥q]sS^:vNiDz ; zU� 
 ; 
 Ë°Ð
kU�¢«[�i0zo{UcNnxYJd�TYX � �
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½�vNYJ[�qp�h{_npd�sDd�y6i0jljfiM¡¢d7�
¬ �&%�dxY�np\_YX{_qp`lgMsSnxY�©DY7� �~nxi [riDz|{_cNnpY/p �| X�� � � � � X � � � X+� � � � � X � � XqT�Ð
¯ ��¦kiDjfgDY p } XqT LÁy6iDqML �k��[�i0z|{_cNnx`f^_m T � | `l^��|Ð

��jfY7sSqpjf�DtSnp\_`bd ¹ §X�@`fd°g0Yrqp�¥dx`lz|`fjfsDq°nxi µ `l»#Y�� ¼¢Yrjfjfz|sD^#©DY7�¥Y�VN[]\:sS^_m0Y��>cUdx`l^_m�nx\_Y�[riDz|z|iD^#©0Yr��npi�Yr^:[�qp�h{_n L � ���ºt
sS^:v np\_Y�d}YJ[�c_qp`lnB� qxYJd}cUj�n]d�sSqpY�np\_Y�dpsSz|YD�2· ^~{UsSqxnx`b[�cUjfsDq7tNsS^k� jbsSqpmDY�mDqpiDcU{w¡�`lnx\�so\UsSq]v µ�ZI¹ `bd¢dxc_`lnpsS�UjlY0�
µ `fdpsDvNgMsD^0n]sSm0Y7d7�
¬ ��· ^U[�qpY7s0d}YJv#�UsS^:vN¡�`fvNnx\w¨ nx\_YX[riDz|z�c_^U`f[7sMnx`fiD^.[]\UsS^U^_YrjHz¥cUdBn��=Y�nB¡�`f[rY�s0d�¡�`fvNYXs0dRnp\_YXz|Y7dpdxsDmDY��:Y7`l^_m#dxYr^hn7�
¯ �¢We¡�`f[rY�s0dez�cU[]\~[�i0z|{_cNnpsSnx`fiD^UsDjH¡�i0qx©|y6i0q�Yr^U[rqx�k{Nnp`l^Um|sD^Uv~vNY7[rqx�k{Nnp`l^Um~�9sDd���¦_½��º�
kU�¢½�^UYr¡�qpsD^UvNiDz&^hcUz��=YrqJt ; z_z�c:dBn��=YXmDYr^UYrq]sMnxYJv y6i0q�Y7s0[]\wz|Y7dpdpsSmDY0�
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¸�[ ¶ jf`lYJ[�Y�¨ÁvNYJ[�iNvN`f^_m|jl`f^_Y7sDq�Yrqpqxi0q}� [�i0qxqpY7[�nx`f^_m�[�iNvNYJd
s�W����Rdxc_�_m0qxi0c_{wiDy � .
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Ðb;Kp[,UWV5n¹OZ^XJSFIOQ^l[7KN_7cegp[,_7[,U}VPOTVPKpHWUeM u Ô¤\�:ís
� Í � ��� � � � � 9�� Í �����¯Vlne[�ULHQUShÕMldLc¹[,^PMlKNULYQdLg`OZ^rb,OQMl[z��VlnL[�\�HW^l_�dLg`OQM{\�HQ^=OWJLJSKpVlKNHQUÆOZ^P[

	�� ��� Í � � �z95� 	¡Ê � 	¹ÍQ� \ � ��� � 	¡Ê ` 	��z� � 	��#� \}Êw� ��� � \ Í � \ Ê
	 Í � 	 Ê �OZU¹JÐVPnL[5JSHQdefLgpKNULY*\�HW^l_�dLgNOWMGOZ^P[

	 � ��� Í � � �z9D� \ � � 	 Í Ê ��� � � t ��	 � � �/� 	 Ê � \mÊ
	 Ê §

�mKNUeb][ :Ð� " _ �{K`MIOxÏeULKpVl[�OQf¹[,gpK`OZU�YQ^PHQdLcÐdeUeJS[;^GcDHQKNU}VGOWJLJSKpVlKNHQUÃ�SKpV=b;OZU�f¹[ydeMl[,J/KpU@OZUmkqYQ[,UL[;^PK`b=cL^PHZVPHmb;HQgDgpKNiQ[�%oK 
q[]hv [,gpgN_qOZUÆHW^.VAg ��OZ_qOZg u EGnL[xOWJLJSKpVlKNRQ[5RTOZ^PK`OZU}V1HZ\ ���qK`M1b]HW_*cLdSVlKNULY 	[AG�¹FrneKNbXnÉb,OZUÆOZg`MlHÐf¹[�JSHQUL[x[ 
Ðb]KN[;U}VlgNk@FrK�VPnVlne[xfLKNUeOZ^Pk/[;|Sc¹HWUL[;U}VlK`OTVPKpHWU�OZgNYQHW^lKpVlnL_ u EGnL[xb;HQ^P^l[zM�cDHQUeJLKpULYqJSK`MPb]^P[]Vl[xgpHWYWOZ^PKpVlnL_�cL^lHWfLgN[;_ KNM=VlH/b;HQ_*cLdSVP[ 	ÉYWKpRW[;UcDHQKNUWVXM1A OQUeJ 	dAG§EGnL[,^l[yKNMrO�cDHQgNk}UeHQ_*KNOQg�hjVlKN_*[yOQgpYWHQ^PK�VPnL_Å\�HQ^rb]HW_*cLdSVlKNULYNT :Ð� " _ �!TmJSde[oVPH*�LbXnLHmHZ\{�'��OTVPn Z HW_7c t,û #?/ � u ÔÕU�cL^XOQb]VlK`b][W�
T :Ð� " _ �!T�b;OQU�fD[�b]HW_*cLdSVl[zJÎ\�HW^7XÆdecÎVlHÌM�[,RQ[,^POQgAnmdLUeJS^P[,J�JLKpYWK�VXM;��OQgpgNHTFrKNULY�[;gNgNKpcSVPKNb�b]de^lRW[,M�VPHÉfD[�d¹M�[zJÎ[,OWM�KNgpkÌKNUMlKpYWUeOTVPdL^l[�MPbXnL[;_*[,M u
V�|Lb;[;cSV�\�HQ^5O�\�[,FÅMlcD[,b]K`OZgAb,OQMl[,M,�ßVlne[qf¹[zMaVlhjimULHTFrUÌOZgNYQHW^lKpVlnL_qMo\�HQ^5MlHQgNRmKpUeY�VPnL[q[;gNgNKpcSVPKNbqb;dL^PRQ[qJSK`Mlb;^l[;Vl[*gpHWYWOQ^lKpVlnL_cL^PHQfLgN[;_�OZ^P[y[;|Sc¹HWUL[;U}VlK`OZgßKNU@gpY�Xm�LUeOZ_*[,gpkyI*� ! XZ�B§¹�SHQ_*[5M�cD[,b;KNOQgÃb;OWM�[zM;s

$ T :Ð� " _ ��T!T�X m ` t \�HW^ �lMl_*OQgpg �Un9Ö ��[;KNg�OZUeJ@E�OTVP[yc¹OZKN^lKNULY*^l[zJSdeb;[oVPnL[$V Z % � ù�VPH % � ùÙKNU#" _ v §
$ T :Ð� " _ ��T � X5Ö ¬ZµDªTÈqªT®Nª(�m±rb]dL^PRQ[W��V Z % � ùØ^l[zJSdeb][zMIVlH�% � ùØKNU " _ §
$ " Í��

�
Ö ��[;KNg�JS[,MPb][,UWV@_qOwkÙ^l[zJSdeb][ V Z % � ù	VPH % � ù HQU�O�nmkmc¹[,^l[,gpgNKpcLVlK`bÉb]de^lRW[���FrneKNbXn�deUeJS[;^Æb;[;^lVPOZKNUb]HQU¹JSK�VPKpHWUeMGK`MrM�dLfD[]|ScDHQUL[,U}VlK`OZg¯�
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��[�neOwRQ[�M�[,[;U�Vln¹OTV1Mlk}_*_*[]VP^lK`b�b]^PkmcSVlHWYQ^XOZcLnmk*KNMGFI[;gNgph¤MldLKpVl[,J�\�HW^rcL^lHTRmK`JSKNULY
$ b]HQULÏ¹JS[;U}VPKNOQgpKpVakÉ��fedLgpi�[;Ueb;^lkmcSVPKpHWU¹�
$ JLOTVXO�KNU}Vl[,YQ^PK�Vak���neOQMln�\�dLUebBVPKpHWUÃ�j��� Z �

OZU¹J/cLdefLgpK`bBh¤iQ[,k/b]^PkmcSVlHWYQ^XOZcLnmk*\�HW^
$ JLOTVXO�HW^lKNYQKNU�OQdSVlne[;U}VlK`b;OZVlKNHQUÌ��JSKNYQKpVPOQg�M�KNYQU¹OTVlde^l[zMP�
$ M�neOQ^l[zJ/Ml[,b;^l[;VGiW[;k/OQYQ^P[;[,_7[,U}V���iQ[;k/[]|LbXneOZUeYQ[z�

�ÆH}MaVxb;^lkmcSVPHQYQ^XOZcenLKNb7MlkmM�Vl[,_qM5OZ^P[qnmk}fe^lK`JÇMlkSMaVP[;_qM�FrnLK`bXnÎdeMl[qf¹HQVlnÎMlk}_*_*[]VP^lK`bqOZU¹JÎOQMlk}_*_*[]VP^lK`b�Vl[zbXnLULK WWde[,M�VPHcL^PHTRmKNJS[oVlne[5OZfDHTRQ[�M�[,^lRmK`b][zM u
��[�neOwRQ[�M�[,[;U@M�km_*_*[]VP^lK`b�OZUeJ�OQMlkm_7_*[;Vl^PKNbocL^PKp_*KpVlKNRQ[,MGFrneKNbXn@OQb,b]HQ_*cLgNK`M�n@OZgNg¡\�HQdL^rHQ\�VPnL[,Ml[yVPOQMliSMrOZUeJ�OZ^P[�M�[zb]dL^P[KNU�VPnL[�cL^P[,Ml[;Ueb;[�HZ\Ã·e¬w±X±B��T´=OQJLRQ[;^XMPOZ^PKp[zM u ùA^PHQfLgN[;_qMGOZ^PKNMl[�FrnL[;UÆOWJSRQ[,^PMPOZ^PKp[zM�OQ^l[�OQMPMldL_*[,J/VlH*f¹[/¬ �]²j��T´ u

���LÝ�����»��ÃÂ³Ä¹Â Z HQUeMlK`JS[;^GVPnL[�\�HQgNgpHTFrKNULY*M�KN_*cLgN[5ù	& Z hjfeOWM�[zJÐiW[;kÐ[;|SbXn¹OZULYW[ocL^PHZVPHSb]HQgjs
tWu ��^XOZU¹JSHQ_*gNk/M�[,gp[zbBVXMrO7Mlkm_*_7[;Vl^PKNb�iW[;k��É§~Lu ��[,Ueb]^PkmcSVPM1�íd¹M�KNULY i
	 MGcLdefLgpK`b�iQ[,k/OZU¹J�Ml[;U¹JLM�: � ���Ç�{VPHOi uúeu i�b]HW_7cedSVl[zM�� � 7��1��:��1���Ç�l�B§

Ô¤\�i�deM�[zMGOZUmkqHZ\æVlnL[�cLdLfegpK`bBh¤iQ[,kÐb]^Pk}cLVlHWMlkSMaVP[;_qM{F{[�neOwRW[oMl[;[;UÌ��[,Y u �1�S�x�jVAg ��OQ_*OQg`�AVlne[;U�VlnLK`MGK`MIMl[,b;dL^P[yOQYWOZKNUeM�VceOWMlMlKpRW[yOZV�VXOQbXiSM u�v HTF{[,RQ[;^z� Z b;OQUÇ¯È1·e´]©X±;ªTµ¡¬T²Õ´1i fmk/MldLfeM�VlKpVldLVlKNULYqnLK`MGcLdLfLgNKNb�iW[;k*\�HW^1i 	 M,�mVlnL[,^l[,f}k�OQb!W}dLKN^PKpULY���§

���LÝ�����»��ÃÂ¯ÒßÂoÔÕ_*c¹[,^PMlHQUeOZVlKNHQU�b;OZU@OZg`MlH7fD[�deMl[,J�VlH7\�HQ^PYQ[�JSKNYQKpVPOQgÃM�KNYQUeOZVldL^P[,M u Ô¤\ Z b]HWU}RmKNUeb][zM�i Vln¹OTVrnLK`MrcLdLfLgNK`biQ[,kÐfD[;gNHQULY}MIVlHq�5�SVPnL[;U~i�FrKpgNg�OTVlVl[,_7cLVrVlH*RQ[,^lKp\�k/MlKpYWUeOTVPdL^l[zMI\�^lHW_ � deMlKpUeY Z 	 MGcLdLfegpK`b�iQ[,k u

���LÝ�����»��ÃÂ 4ÃÂq��M�KN_*Kpg`OZ^�Èq¬Tµ¹áÕ¯µeáÕ²�ãL´;áÕÈ��åWåm®p´@OZV�VPOWbXi�b,OZU�fD[É_*HQdeUWVP[,J�OQYWOQKpUeM�V %oK 
q[]h v [,gpgN_qOZU�Kp\xOZU�OQbBVPKpRW[OQJLRQ[;^XMPOZ^Pk*MldLfeM�VlKpVldLVl[,M=nLKNM=HTFrU � � OZUeJ � ] RTOZgNdL[,MI\�HW^GVlnLH}M�[5Ml[;U}Vrfmk/��OZUeJ>i u
EæH5OQJLJS^P[,MPM9VPnL[,Ml[rcL^PHQfLgN[;_qM,�QKpV�KNMAUL[,b;[,MPMlOQ^lk�\�HW^���OQUeJ3i�VPH�f¹[1OQfLgN[GVlH5RW[;^PK�\�kxVlnL[�¬%�S²¯ãe´]µ¹²³��;¯²j¶IHQ\¹VPnL[;KN^�^P[,MlcD[,bBVPKpRW[cLdLfegpK`b�iQ[,kmM u

/St
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� ),+ ôÅ>��Æî;8]:{ò¹õ .=C��Ã4��Z?�2�ñ�6�?A>@:I69>@?�.1ñ
�ÙcLdLfegpK`bBh¤iQ[,kxKNUS\�^POWMaVP^ld¹bBVlde^l[���ù &�Ô��9b]HWUeM�K`M�VPM9HZ\ßO�Ml[]VAHZ\DVl[zbXnLULK W}dL[,M�OQUeJ7cL^lHSb;[,JSdL^P[,M�MldLcLcDHQ^lVlKNULY�iW[;k5_qOZU¹OZYQ[,_*[;U}V\�HQ^rcedLfLgNKNb]hjiW[;k/b;^lkmcSVPHQYQ^XOZcen}k u ù &�Ô�MldLcLcDHQ^lVPM,s

$ KpULKpVlK`OZgNKN¸,OTVPKpHWU�HQ\�MlkSMaVP[;_ d¹M�[,^PM,�
$ YQ[;Ue[;^XOTVlKNHQU��mJLKNM�Vl^PKpfedSVlKNHQU&$ZOZdSVPnL[;U}VPKNb,OTVlKNHQU��LOZUeJ�KpU¹MaVXOZgNgNOZVlKNHQU�HZ\9cLdLfLgNKNb�OQUeJ�cL^lKNRTOTVP[yiW[;kSM,�
$ b]HQU}VP^lHWgpgNKpUeYxVPnL[�deMl[yHQ\�iW[;kSM���[,Y u gNK�\�[5b;kSb]gN[,MGHZ\9M�[zMlMlKNHQU�iQ[;kSM,�mcLdLfLgNKNbxOZUeJ�cL^PKpRTOTVP[�iQ[;kSMX�B�
$ dLcDJeOTVl[W�L^P[;RQHSb,OTVlKNHQU��mOQUeJ�JS[,M�Vl^PdebBVPKpHWU�HQ\�iW[;kSM���[,Y u _qOZU¹OZYQKNULY*b]HW_7ce^lHW_7K`Ml[oHQ\�cL^PKNRwOZVl[�iQ[,kSMP�]�
$ MaVPHQ^XOZYQ[W�Wf¹OQbXimdLc&$T^l[zb]HTRQ[,^lkW�WOQUeJ@OZ^XbXnLKpRTOQgDHQ\æiW[;kSM���[,Y u _qOZKNU}VPOZKNULKNULYqOZUÆOZd¹JSK�VGVP^POQKpg¯� u

��[�FrKNgpg9\�HSb;deMyHQU�_*[,bXn¹OZULK`M�_qMo\�HQ^�JSK`MaVP^lKNfLdSVPKpHWUÇOQUeJÉOQdSVlnL[,U}VlK`b;OTVPKpHWUÉHQ\�cLdLfLgNK`bxiW[;kSM u EGnL[7RTOQM�Vy_qO��aHQ^PK�Vak@HZ\{iQ[;kJSK`MaVP^lKNfLdSVPKpHWU�MlkSMaVP[;_qMIKpUmRQHWgpRW[1O�VP^ld¹MaVP[,JqVPnLKN^PJ�ceOZ^lVakQ�mOZgpVlneHQdLYWnÐF{[yFrKNgpgßMl[;[�M�[,[1HQUe[o[;|SOQ_*cLgp[7��ù ��ù�Ml[,b;dL^l[o[;_qOZKNg¯�Vln¹OTV=deMl[,MGcD[;[,^=OZdSVPnL[;U}VlK`b;OZVlKNHQU u�mHW_7[�cDHWMPM�KNfLgN[�_*[]VlneHmJeMG\�HQ^rcLdefLgpK`b�iQ[,k/OZdLVlnL[,UWVPKNb,OTVPKpHWUÃs
tWu ù9HQKNUWVlh³VPHZh¤c¹HWKpU}VGJS[;gNKpRW[;^Pk*HTRQ[;^GO�Vl^PdeM�Vl[,J�bXneOQULUL[;gßMldebXn�OWMGc¹[,^PMlHQU¹OZgD[]|LbXneOZUeYQ[Q�m^P[;YWKNM�Vl[,^l[zJq_qOZKNg³�Lb;HQdL^PKp[,^,�m[;VPb uùA^PHQfLgN[;_qM,s�MlgpHTF��SKNUeb;HQUmRQ[,ULKp[,U}V u c¹HQVl[,UWVPKNOQgpgNkÐ[;|mcD[;U¹M�KNRQ[ u~Lu %1KN^l[zbBV9OQb;b;[,MPMßVPHoOrVP^ld¹MaVP[,J�cLdefLgpK`b�Ïegp[y��cLdefLgpK`bBh¤iQ[,k�^l[,c¹H}M�KpVlHW^lkL� u �1JSRTOZU}VXOZYQ[WsßULH1d¹M�[,^æKNU}Vl[;^XOQb]VlKNHQU u ùA^PHQfLgN[;_qM,s

$ EGnL[�^P[;cDHWMlK�VPHQ^Pkq_xdeM�V=fD[5M�[zb]dL^P[yOQUeJ�VPOQ_7cD[;^lh¤cL^lHmHQ\{��HQVlnL[,^lFrK`M�[�KN_*c¹[,^PMlHQUeOZVlKNHQU�KNMrM�VlKNgNgÃc¹H}MlMlKNfLgp[w�B�
$
	 Ml[;^XMG_xd¹MaV=neOwRW[yO*Ml[,b;dL^l[�bXneOQULUL[,gA��Ml[;[5ù9HQKNU}V t �{VlH*KNULK�VPKNOQgpgNk/^P[;YWKNM�Vl[,^IVlnL[,Kp^=cedLfLgNKNb�iW[;kSM uúeu �=UÎHQULhjgNKpUe[ÐVl^PdeM�Vl[zJÎM�[,^lRW[;^xJSK`Mlc¹[,UeM�[zM5deMl[;^ 	 M5cLdLfegpK`bÐiW[;kSM�HQUÎ^P[�W}dL[zMaV u EGnL[�Ml[;^PRQ[,^5M�KNYQU¹M�Vlne[ÐVl^XOZU¹M�_*KpV�Vl[zJiQ[;kSMIFrKpVln@K�VXMrcL^PKpRTOZVl[�iQ[,k u ùA^PHQfegp[,_*M,s
$ OZgNgÃdeMl[;^XMI_xdeM�V=imULHTF�VPnL[5Ml[;^PRQ[;^ 	 M�cLdefLgpK`b�RQ[,^lKpÏ¹b,OTVlKNHQU�iQ[,kQ�
$ Vlne[�Vl^PdeMaVP[,J@Ml[;^PRQ[;^G_�deMaVrfD[�HQULgNKNUL[5OZUeJ�_qOwkÐfD[,b]HW_*[5O�fDHZVlVlgN[;UL[zbXi¡�
$ O*b]HW_7_�dLULK`b;OZVlKNHQU�gpKNULi/_�deM�V=f¹[�[zMaVXOZfLgNKNMlnL[zJ/FrKpVln@fDHZVln�VPnL[5M�[,^lRW[;^rOZU¹JÐVPnL[�KpU}VP[;UeJS[zJ�^l[zb]KNcLKp[,U}V
$ Vlne[5M�[,^lRW[;^ 	 MIcLdLfegpK`bBh¤iQ[,k/JLOTVXOZfeOWM�[y_qOwk/M�VlKNgpgÃfD[5MldLf �a[,b]VrVlH7VPOQ_*c¹[,^lKNULY u

� u �� ¹h¤gpKNUL[�Ml[;^PRQ[;^rOQUeJ�b;[;^lVlKpÏ¹b;OZVl[zM���b][,^�VPK�ÏDb;OTVPKpHWU�OQdSVlneHQ^PK�VPKp[zMP�]�
/Lu 	 Ml[yHQ\9MlkSMaVP[;_qMGKN_7cegpK`b]KpVlgNk/YWdeOZ^XOZU}Vl[,[;KNULY*OZdSVPnL[;U}VlK`b]KpVakÐHQ\�cLdefLgpK`b�ceOQ^POQ_7[;Vl[,^PM���K`JS[,UWVPK�Vak}h¤feOQMl[,J�MlkmM�Vl[,_qMP� u

����� ��� � " 40�!&� ')( �!&�+,# �����! �+ 4 &��!&�" �

º�»W¼9½�¾�¿,¾³À¹½ ��Â�ÄDÂ5�	cLdLfegpK`bBh¤iQ[,k �X´]©B²j � �X¬T²Õ´�K`M�O@JLOTVXOÆMaVP^ldeb]VldL^P[qb]HWUeM�K`M�VlKNULY@HZ\IOÆJeOTVPO�ceOQ^�VÐ�³b]HQU}VXOZKNULKpUeY@OZV�gp[zOQM�VdeMl[;^IKNJL[;U}VlKpÏ¹b;OZVlKNHQU/OQUeJqVPnL[�b]HQ^P^P[,Mlc¹HWUeJSKNULY5cLdLfegpK`b1iW[;kL�AOQUeJ/O�M�KNYQU¹OTVlde^l[=c¹OZ^lVIb]HWUeMlKNM�VlKNULYxHQ\ÃVlne[yJSKNYQKpVPOQgDMlKNYQUeOZVldL^P[HZ\�O*b][,^�VPK�Ï¹b,OTVPKpHWU�OQdSVlnLHW^lKpVakqHTRQ[,^IVlnL[5JLOZVPO7ceOQ^�V u
��b][,^�VPK�ÏDb;OTVP[�_*Owk�OZg`M�H7KpU¹b]gNdeJS[�KNUS\�HQ^P_qOTVlKNHQU@MldebXnÆOQM,s

$ ��VPKp_*[;h¤M�VPOQ_7c@KNUeJSK`b;OZVlKNULY*VlnL[5b;dL^P^l[,Ueb]kqHQ\æVPnL[5b][,^�VPK�Ï¹b,OTVP[*��VlH7\�OQb;KpgNKpVPOTVP[�iQ[,k/bXneOZUeYQKNULY7OQUeJ�^l[,RQHSb;OZVlKNHQU¹�]�
$ �1JLJSKpVlKNHQU¹OZgßKNUS\�HQ^P_qOTVlKNHQU@OZfDHQdLVrVlnL[�iW[;kÉ�³OZgNYQHQ^PKpVlnL_@�SKNUWVP[;UeJL[,J�deMl[z�B�
$ &�[;k/M�VPOZVldeM���\�HQ^r^P[;RQHSb,OTVlKNHQUD�B�
$ �mKpYWUeOTVPdL^P[oRW[;^PK�Ï¹b,OTVPKpHWU�KNUS\�HQ^P_qOTVPKpHWUÇ� Z �	 M=UeOZ_*[Q�¹M�KNYQUeOZVldL^P[�OZgNYQHQ^PKpVlnL_ d¹M�[zJe�
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º�»W¼9½�¾�¿,¾³À¹½ ��Â`ÒÃÂ7� �X´;©B²³ � �P¬Z²³�ªZµ�¬(�S²�ãLªZ©B¯²³¶�� Z �y�7KNMqOÉVl^PdeM�Vl[,JËVlneKp^XJËc¹OZ^lVakÎFrnLHWMl[�MlKNYQUeOZVldL^P[�HWU�OÌb][,^�VPK�ÏDb;OTVP[RQHWdebXnL[zM�\�HW^GVlnL[5OQdSVlne[;U}VlK`b]KpVak/HQ\�Vlne[�cLdLfLgNKNb�iW[;kÐfDHQdeUeJ�VlH*Vlne[5M�dLf �a[,bBVr[,UWVPK�Vak u
ÔaJS[zOLs Z ��KNMPM�de[,M�cLdefLgpK`bBh¤iQ[,kxb][,^�VPK�ÏDb;OTVP[,M9VPneOTVA_qOwk�f¹[=RW[;^PK�Ï¹[,J�H$ DhjgNKpUe[Q�QK u [ u �QdeMl[;^XM�_qOwk5[]|LbXneOQULYQ[rOQdSVlnL[,U}VlK`brcLdLfLgNK`biQ[,kSMGFrK�VPnLHQdSV=n¹OwR}KNULY�VlHÐb;HQU}VPOWbBVGVlnL[ Z � u
i deMl[,M1O�cedLfLgNKNb]hjiW[;k/b;[;^lVlKpÏ¹b;OZVl[yVlH*HQfLVPOZKNU�VlnL[5OQdSVlne[;U}VlK`bycLdLfLgNKNb�iW[;kÐHQ\9��OWMI\�HQgNgpHTF=M,s
tWu � �oUL[;h³VPKp_*[z�GOWb!W}dLKN^l[oVlne[5OZdSVPnL[;U}VlK`b�cLdLfegpK`b�iQ[,kÐHZ\æVlnL[ Z � u
~Lu �1b!W}dLKN^P[�O�cLdLfLgNKNb]hjiW[;k�b;[;^lVlKpÏ¹b;OZVl[�b;HQ^P^l[zM�cDHQU¹JSKpUeYqVlH@� u EGnLK`My_qOwk�fD[*HTRQ[,^oOZUÇKpU¹M�[zb]dL^P[7bXn¹OZULUL[,g�MldebXn�OQMyOb][;U}VP^POQg¡JeOTVPOQfeOQMl[Q�SHW^G[;RQ[,U�JLKp^P[,b]VlgNkÐ\�^PHQ_ � u
úeu *�[;^PK�\�kqVPnL[5OZdLVlnL[,UWVPKNb;K�Vak�HZ\æVlnL[�cLdefLgpK`b�iQ[,k¡s
��OW� *�[;^PKp\�kÐVlne[5b]dL^P^l[,Ueb]kqHQ\æVPnL[5b][,^�VPK�ÏDb;OTVP[�deM�KNULY7Vlne[�VlKN_7[;h¤M�VPOQ_*cÃ���f¹� *�[;^PKp\�kÐVlne[5M�KNYQUeOZVldL^P[yHQUÆ��	 Mrb][,^�VPK�Ï¹b,OTVP[yd¹M�KNULY Z ��	 MGcLdLfegpK`b�iQ[,kQ��³b,� *�[;^PKp\�kÐVln¹OTVrVlne[5b][;^lVlKpÏ¹b,OTVl[�neOWMGULHZVrfD[;[,U�^P[;RWHQiW[,J u

� u Ô¤\9OQgpg¡VPnL[5bXnL[,bXiSMGMldeb;b;[;[,JÃ�eOQb,b][;cLVIVPnL[�cLdLfegpK`b�iQ[,kÐKpU�VPnL[5b][,^�VPK�Ï¹b,OTVP[�OWMr��	 MGcLdLfLgNK`b�iQ[,k u
�r[�WWdeKp^P[;_*[;U}VXMGHZ\�VlnL[5MPbXnL[;_*[Ws
tWu �=UmkÐceOQ^�VPKNb;KpceOQU}Vrb,OZU�^l[zOQJ�O*b][;^lVlKpÏ¹b,OTVl[yVPHÐJS[]VP[;^P_7KNUL[yVlne[�UeOZ_*[5OZU¹J/cLdefLgpK`b�iQ[,kQ�
~Lu �=UmkÐceOQ^�VPKNb;KpceOQU}Vrb,OZU�RQ[,^lKp\�kqVln¹OTVrVlne[5b][;^lVlKpÏ¹b,OTVl[�HW^lKNYQKNUeOTVP[,JÐ\�^lHW_ Vlne[ Z ��OQUeJ�KNMGUeHZV1b]HWdLU}Vl[,^�\�[,K�Vz�
úeu �oULgpkÐVlnL[ Z ��b,OZU@b]^P[,OTVP[�OZUeJ�dLc¡JLOTVP[5b][;^lVlKpÏ¹b,OTVl[zM;�
� u �=UmkÐceOQ^�VPKNb;KpceOQU}Vrb,OZU�RQ[,^lKp\�kqVlne[5b]dL^P^l[,Ueb]k/HZ\�VPnL[5b][,^�VPK�ÏDb;OTVP[ u

	 Ml[;^XMA_�deM�V{^P[;YQK`M�Vl[;^AVlnL[,Kp^{cLdLfLgNKNboiQ[,kSM�FrK�VPnqVlne[ Z ��KNU/O�M�[zb]dL^P[r_qOZULUL[,^o��Vak}ceKNb,OZgNgpk*KNUÐc¹[,^PMlHQUD� u EGnL[ Z �	 M{cLdLfLgNK`biQ[,k���^l[�W}dLKp^P[,J�\�HW^ob;[;^lVlKpÏ¹b;OZVl[5RW[;^PK�Ï¹b,OTVPKpHWU¹�I_qOwk�fD[xHWfSVPOQKpUL[zJÆOTV=VPneOTVoVlKN_*[ u Ô¤\�VPnL[xdeMl[;^oYQ[,UL[;^XOTVP[,MrnLK`M=HTFrUÆiW[;kSM,�Vlne[ Z � _xdeM�V=RQ[,^lKp\�kÐVPnL[5MlHQdL^Xb][�HZ\�Vlne[5iQ[,kmM u ÔÕUÆOZgNg�b,OQMl[,M,�mVlnL[ Z � _�deM�V1RQ[,^lKp\�kqVlne[5fLKNUeJSKNULYqf¹[;VaF{[,[;U�Vlne[5cLdLfLgNK`bOZU¹J/cL^PKNRwOZVl[�iW[;kSM u
	 Ml[;^XMrFrnLH}M�[�ce^lKNRTOTVl[�iW[;kSM=OQ^l[�b]HW_*cL^lHW_*KNMl[,J�_qOwk/neOwRW[yVlnL[ Z �Ó^l[,RQHQiW[1VPnL[5HWgNJÆb;[;^lVlKpÏ¹b;OZVl[Ð��RmK`O7VlnL[5VlKN_7[�MaVXOZ_*cHQ^xHZVlne[;^�Ïe[,gNJeMP�xOZUeJ�K`MlMldL[/O@UL[,F�b][;^lVlKpÏ¹b,OTVl[�b]HQU}VXOZKNULKpUeY@O�UL[;F	cLdLfegpK`bqiQ[,k u EGnLK`M5K`MxOZU¹OZgNHQYQHWdeMyVlH�b,OZUeb;[;gNKpUeY�Ob]^P[,JLK�V=b;OQ^PJ u
@xªZ²¤´zç3� u / � û KNMGO7MaVXOZUeJLOQ^PJÐ\�HQ^rMldebXn�O7b][,^�VPK�ÏDb;OTVP[]h¤feOQMl[,J/OZdSVPnL[;U}VlK`b;OZVlKNHQU�MlbXnL[,_*[ u *�[;^PK`�SKpYWU�K`MIHQUL[�[]|LOQ_7cegp[yHZ\æOQUHQUegpKNUL[ Z � M�[,^lRmK`b][IVln¹OTVAdeMl[,M � u / � û b][;^lVlKpÏ¹b,OTVl[zM u 	 Ml[;^XM�^l[�W}dL[,M�VAb][;^lVlKpÏ¹b,OTVl[zM�\�HQ^9VPnL[;KN^AcLdLfegpK`bGiQ[,kmM�RmK`O1VPnL[�*�[;^PK¯�mKpYWUFI[;feMlK�VP[ u�Z [,^�VPK�Ï¹b,OTVP[,MGOZ^P[�KNMPM�de[,J�FrK�VPn@VlnL^P[;[�OZdLVlnL[,UWVPKNb,OTVPKpHWU�gN[;RW[;g`M;s

$ Z gNOWMlM t Ö 	 Ml[;^ 	 Mæ[;_qOZKNgmOQJLJS^P[,MPMÃK`M�b]HQULÏe^l_*[zJ�fmk�Ml[;U¹JSKpUeYoO1ù�Ô �ËOQUeJ�KNUeMaVP^ld¹bBVlKNHQU¹MÃVPH1cLK`bXi�dLc5VPnL[Ib;[;^lVlKpÏ¹b;OZVl[ u
$ Z gNOWMlM ~ Ö Z g`OQMPM t �}cegpdeMGd¹M�[,^ 	 M{OQcLcLgNKNb,OTVPKpHWUÐKpUL\�HQ^P_*OZVlKNHQUÐK`MGb]HW_7c¹OZ^P[,JqFrKpVln@OZUÐHWULgNKpUL[�b]HWUeMldL_*[;^GJLOTVXOZfeOWM�[ u
Z HQUSÏe^P_qOTVPKpHWU/K`M=M�[,U}VIVPH*VlnL[�d¹M�[,^�hÕM�cD[,b;K�Ï¹[,JÐcDHWM�VPOQg�OQJeJS^l[zMlM,�mKpU¹JSKNb,OTVPKpULY7VPneOTV1O*b][,^�VPK�ÏDb;OTVP[�neOQMGfD[;[,U@KNMPM�de[,J u

$ Z gNOWMlM ú Ö 	 Ml[;^r_�deM�V=cL^lHTRW[oneKNMGK`JS[;U}VPK�Vak�f}k�cL^PHTR}K`JSKNULY7ULHZVXOZ^PKp¸,[,J/b;^l[zJS[;U}VPKNOQgNMGHW^=OZcLcLgNkmKpUeY7KNU�c¹[,^PMlHQU u



/ � ���������L� ���)(��N�1�.��/,� �N�%�U� �1��� �3#��+2.�,�7���! +�1���!���

����� ��� ����"$#%�!& � 5���� ( � "�� � 405 ���0+ � 4 ( �  %5

ÔaJS[zOLs9fLKNUeJ@cLdLfLgNK`b�iQ[;kSMGJSKN^l[zbBVPgpk/VlHqO7deM�[,^ 	 MGK`JS[;U}VlKpVakº�»W¼9½�¾�¿,¾³À¹½ ��Â54�Â9�1Uq�åQ´;µe²j¯²³¶Tá�«X¬T±]´Xå �;©B¶P·D²Õªw±B¶w±B²¤´;È���Ô %=h¤feOWM�[zJe�DKNMæOrù	& Z KNU�FrnLK`bXn�OQU�[;U}VlKpVak 	 MßcedLfLgNKNb�K`JS[,UWVPK�ÏDb;OTVPKpHWUKNUS\�HQ^P_qOTVlKNHQUÌ��deULK5W}dL[�U¹OZ_*[z�IcLg`OwkSM{VlnL[�^PHQgN[�HZ\æKpVPM=cLdLfLgNKNb�iW[;k u EGne[�dLULK WWde[�UeOZ_*[�KNM=deM�[zJ/fmk/O�VP^ldeM�Vl[zJ@OZdSVPnLHQ^PK�Vak
H�VlHqb]HW_7cedSVl[�VPnL[�[;U}VlKpVak 	 Mrb;HQ^P^l[zM�cDHQU¹JSKpUeY�cL^PKNRwOZVl[�iQ[,k u
EGnL[�cLdefLgpK`b�iQ[,kÐK`MIVak}ceKNb,OZgNgpk/b;HQUeM�Vl^Pdeb]Vl[,J/\�^PHQ_�VPnL[�dLULK W}dL[�UeOZ_*[�deMlKNULYqM�HW_7[�cLdefLgpK`b]gNk/imULHTFrU�\�dLUeb]VlKNHQU u
�ÆHQVlKNRwOZVlKNHQU/ÖK`JS[,OQgß_*OQKpgæM�kSM�Vl[;_ u &�ULHTFrgN[,JSYW[�HZ\�O7cD[;^XM�HWU 	 MGUeOZ_*[�OZgNHQUL[�K`M=Mld 
Ðb]KN[;U}VGVlH

$ M�[,UeJ/_qOQKpgÃFrneKNbXn@b;OQU�fD[�^l[zOQJ�fmkqVlneOZV=c¹[,^PMlHQU�HQUegpkÉ�³M�[zb]dL^P[z�]�
$ OZgNgpHTF�RW[;^PK�ÏDb;OTVPKpHWU/HQ\9MlKpYWUeOTVPdL^P[,M{VlneOZV=c¹[,^PMlHQU@OZgNHQUe[�b;HQdLg`J�neOwRQ[ycL^PHmJLdeb][zJ uEGnL[GfLKNUeJSKNULY�HZ\¡OodeULK5W}dL[G[,UWVPK�VakxUeOZ_*[{VlHyVlnL[GcLdefLgpK`bGiQ[,k�[;gNKp_*KNUeOTVP[,M�VPnL[GUL[;[zJxUL[,[,Jx\�HQ^�cLdefLgpK`bIiQ[,k5OZdSVPnL[;U}VlK`b;OZVlKNHQU uÔ¤\�VlnL[�Fr^PHQULY7cLdLfegpK`b�deMl[;^=JLOZVPO7KNM=deM�[zJß�SVPnL[5b]^PkmcSVlHWYQ^XOZcLnLK`brVP^POQUeM�\�HQ^P_*OZVlKNHQUeM{\�OQKpg u �1JSRTOQUWVXOZYW[,M,s
$ deM�[,^PMIUL[,[,J�ULHQV=[]|LbXneOZUeYQ[yiQ[;kSM,�
$ cLdLfLgNKNb�JLKp^P[,b]VlHQ^PKN[,M��¯ÏegN[,M=HZ\æcedLfLgNKNb�iW[;kSMGHQ^=b;[;^lVlKpÏ¹b;OZVl[,MX�{UL[;[zJ/UeHZV=fD[�iQ[;cLV,�
$ VlnL[�VP^ldeM�Vl[zJ�OQdSVlneHQ^PK�VakÐK`MGHQUegpkÐ^P[�W}dLKN^P[,J�JSdL^PKpULY7VPnL[5M�[;V�h¤dLc@cLneOWM�[q�¯VPHÐb]HW_7cedSVl[�cL^PKpRTOZVl[�iQ[,kSMP�

&�[;kq^P[;RWHSb;OTVPKpHWUq_qOwkqf¹[�OQJLJL^l[zMlMl[,JqfmkqKNUeb]HW^lcDHQ^XOTVPKpUeY�O�iQ[;k*RTOZgNK`JSK�VakqcD[;^PKNHmJ�KNUWVPHxVPnL[yÔ %�MaVP^lKNULY7deM�[zJqVPH7b;HQ_*cLdSVP[O7deMl[;^ 	 MGcLdefLgpK`b�iQ[,k u� [,KpYW[Q� � KNOZV,�GOZUeJÙ�mneOQ_7KN^��� WHQde^lUeOQgGHZ\ Z ^lkmcSVPHQgNHQYQk tzûQû # �5ce^lHWc¹H}M�[zJËOZUØÔ %1hjfeOWM�[zJ�MlKNYQUeOZVldL^P[ÆMlbXnL[,_*[�feOWM�[zJËHWUb]HW_*cLdSVlKNULYqMfWWd¹OZ^P[y^PHmHZVXM{_*HSJSdLgNH�SdX�� S�OQUeJyX�g`OZ^PYQ[ycL^lKN_*[,MX� u
iIHQUL[,n7OQUeJ � ^XOZULimgNKpU@� Z ���yù{E�� ~ � � t ��cL^lHWc¹H}M�[zJ�VPnL[GÏe^XMaV�cL^XOQb]VlK`b;OZgSÔ %1h¤feOQMl[,J@´]µ��]©B¶P·¡²³�ªZµ5MlbXne[;_*[rdeMlKpULYyVPnL[ �Ç[,KpgceOQKp^PKpUeY7HWU�[,gpgNKNcSVlK`b�b]dL^PRQ[zM u
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ù#��ùËÖ%ù�^l[;V�Vak��yHmHSJ@ùA^PKpRTOQb;kQ�SMl[,b]de^l[�[;_qOQKpgÃMlkSMaVP[;_�JL[;RQ[,gpHWc¹[zJ/fmk/ù�nLKNg��DKp_*_*[;^P_qOZU uA� [,OZVldL^P[,M,s

$ � ^P[;[�F{HW^lg`Jmh¤FrKNJL[yOwRTOZKNg`OZfLKNgpKpVakQ�S^PdLUeMGHWU�_*H}MaVrcLg`OTVl\�HQ^P_*M,�
$
	 Ml[yfD[,M�V1OwRTOZKNgNOQfLgN[yb;^lkmcSVPHQYQ^XOZcenLKNbocL^PKp_*KpVlKNRQ[zM;�
$ �=HZV=JS[,RQ[,gpHWc¹[zJ/fmk/YWHTRQ[,^lUL_*[,UWVIULHQ^=M�VPOQUeJLOQ^PJLMGHW^lY}OZULKN¸,OZVlKNHQUÃ�
$ Z HQ_*ceOTVPKpfegp[�FrKpVln@_*HWM�VG[,_qOZKNgÃcL^PHQYQ^XOZ_qM,�
$ �=dSVPHQ_qOTVPKNb,OZgNgpk/Ml[;YW_*[;U}VPMGg`OZ^PYQ[y_*[,MPMlOQYQ[,M���VlHqOQb,b]HQ_*_*HSJLOTVP[�_7[zMlMPOZYW[yMlKN¸;[�gpKN_*K�VXOTVPKpHWUeMP� u
$
	 Ml[;^XMr_qOwk/neOwRW[y_�dLgpVlKNcLgp[�cLdLfLgNK`b�iQ[,kmM u V{OQbXn@iQ[,k/K`MrK`JS[;U}VlKpÏe[zJÆfmk/KpVPM % �qgpHTFGh¤HQ^XJS[,^IfeK�VXMx��iW[;k�Ô %x�DJS[;UeHZVl[zJ
J 7���� u

ù#��ùØcL^PHTRmKNJL[,M{VlnL[�\�HWgpgNHTFrKNULYqb]^Pk}cLVlHQYW^POQcLnLK`b1Ml[;^PRmKNb;[,M,s
$ �=dSVPnL[;U}VlK`b;OZVlKNHQUË��deMlKpULY�JSKNYQKpVPOZg9MlKpYWUeOTVPdL^l[zMP� u %��L��$Z� v � � t � ~ �ÐfeK�VyiQ[;kSMX�=OQUeJ��1�S� $Z� v � � � % # VlH ú � � ~ fLKpViQ[;kSMX��OQ^l[�MldLcLcDHQ^lVl[zJ u
$ Z HQUSÏ¹JL[;U}VlK`OZgNK�Vak���deMlKNULY % �Zh¤fLK�V ZI� i M�km_*_*[]VP^lK`bÆ[;U¹b]^Pk}cLVlKNHQU¹� u Z �o�SEIh tz~ # �GÔ %.V{� � tz~$# hjfeK�VB�B�rOZUeJ ú %.VI�� t % # h¤fLKpVX�{OZ^P[�MldLcLcDHQ^lVl[zJ�\�HQ^r[;U¹b]^Pk}cLVlKNHQUÃ� V�g ��OZ_qOZgÃOQUeJ��o�S� \�HQ^riW[;kÐ[;|LbXneOZULYW[ u

��Ml[;UeJLMrO7_*[,MPMPOZYQ[5� ��OZdLVlnL[,UWVPKNb,OTVP[,J@OZUeJ�[;U¹b]^Pk}cLVl[,J¹�Bs
tWu.Z HQ_*cLdSVP[�MlKNYQUeOZVldL^P[ � � 7 9 � ���³���l�IHQU�VlnL[x� v �rh t neOWM�n�RTOZgNdL[�HZ\��~Lu.Z HQ_*cL^P[,MPMy� �9�P������deMlKpULY	�DÔaùI�úeu �y[;UL[,^POZVl[�O7^POQUeJSHQ_ Ml[,MPMlKpHWU�iW[;k��íVlH*fD[�deMl[,J�VlH*[;U¹b]^Pk}cLV�ªTµe®�¶1VPnLKNM=_7[zMlMPOZYW[Q�
� u VAUeb;^lkmcSV�OqVlKN_*[]hÕMaVXOZ_*c�H1�¹iW[;k@Ô %	HZ\��	 MycLdLfegpK`bxiW[;kW�¹VPnL[qM�KNYQU¹OTVlde^l[ ���¡OQUeJÇ���DVPH/HQfLVPOZKNU�VPnL[*b]KNcLnL[;^lVl[;|mV� � : � �bH=�fJ 7 � � :�9A�]���9�X���B§
/Lu VAUeb;^lkmcSV��÷deMlKpULY i
	 MGcLdLfLgNKNb�iW[;k/OQUeJ@M�[,UeJ��lJ 7
�*��:��I�]� :��o� ���B�P���
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i JS[zb]^PkmcSVPM�Vlne[�M�[zMlMlKpHWUËiW[;k � � 7��o� :��y� ������^P[,b]HTRW[;^XM5VPnL[ÆM�KNYQU¹OTVlde^l[��ÓOQUeJË_*[zMlMPOZYW[@� deM�KNULY 7��7�j��� ��bH1�YJ 7
�7� : 9 �B�����P���B�¹OZUeJ�RQ[,^lKpÏe[,MIVPnL[5OZdLVlnL[,UWVPKNb;K�Vak/HZ\�VlnL[�_*[,MPMPOZYQ[yfmk/b]HW_*ceOZ^PKpUeY ���j���IFrK�VPn : 9 � �A�]§�mHW_7[y\�[zOTVlde^l[zM;s
$ EGnL[oiW[;kqÔ %yMrOZgNgpHTF���OQUeJriØVlH*deMl[1VPnL[�b]HQ^P^P[,bBVGcLdLfegpK`byiQ[;kSMIFrnL[,U/VPnL[;kÐn¹OwRQ[1_�dLgpVlKNcLgp[�cLdefLgpK`b $TcL^PKpRTOTVP[�iQ[;kceOZKN^PM u
$ EGnL[�d¹M�[7HZ\{VlKN_7[;h¤M�VPOQ_*ceMycL^l[,RQ[,UWVXM1^P[;cegNOwkÆOTVlVPOWbXimM*�³OZUÇOWJSRQ[,^PMPOZ^Pk�^l[zM�[,UeJLMyOZUÉKNU}Vl[,^Pb;[;cSVP[,JÇRwOQgpK`JÉMlKNYQUeOZVldL^P[OTV=O7gNOZVl[;^GVPKp_*[w� u
$ �m[,MPM�KNHQU�iQ[,kmMrOQ^l[�ULHQVrUL[;[zJS[,J/Ö[zOQbXn@M�km_*_*[]Vl^PK`boiW[;kÐK`MGdeMl[,J�VlH*[,Ueb]^PkmcSV=HQULgNkÐHWUL[�_7[zMlMPOZYW[ u

����� � ��� � " 5�� ( #�(�� " � "$#%�3&�#�� �	�

EGnL^P[;[yVakmc¹[zMrHZ\�iQ[,kmM,s
$ �m[,MPM�KNHQU�iQ[,kmM���HQUL[;h³VPKp_*[�_*[,MPMPOZYQ[y[;U¹b]^Pk}cLVlKNHQU¹�]�
$ ùAdLfLgNK`b $wce^lKNRTOTVl[yiQ[,kSM���deMl[;^ 	 MGcedLfLgNKNb $wcL^PKpRTOZVl[�iQ[,kÐceOZKN^XM;�SHQVlnL[,^rdeM�[,^PM 	mimULHTFrU�cedLfLgNKNb�iW[;kSMP�
$ ù�OQMPM�cLne^POWM�[q�¯\�HW^r[;Ueb;^lkmcSVPKpUeY7iW[;kÐ^PKNULY7Ïegp[zMP�


 e½���À¹Ý L½�����,»����æÀ¹Ü L½���ÀDÝ��~�æÝ���»}Ü��
�m[zMlMlKpHWUÐiQ[,kSM{OQ^l[oYQ[;Ue[;^XOTVl[zJ*ceMl[;deJSHW^POQUeJSHW_7gNk7HQU�JL[;_qOZUeJ�OQM�\�HQgNgpHTF=My��f¹OQMl[,JqHWU����y�mÔ � ûLuNt ��fegpHSbXiqb]KNcLnL[,^If¹OQMl[,JceMl[;deJLHQ^XOZUeJSHW_�UmdL_xfD[;^=YW[;UL[,^POZVlKNHQU¹�]s

$ Z HQ_*cLdSVP[y^XOZU¹JSHQ_ tw~$# hjfLKpVGiQ[;k��OQUeJ�^POQUeJSHW_ % �Zh¤fLKpVrÔ * �2(W�
$ Z HQ_*cLdSVP[yc¹M�[,deJSHQ^XOZU¹JSHQ_ % �Zh¤fLK�VrfLgNHSbXiSM��3mr�ln � t � ~ �;§,§;§��GOWM�: �q� � m * Ê �]§
$
	 Ml[oVaFIH*ceMl[;deJSHW^POQUeJSHW_�fLgpHSbXiSM�� ma���3m . Ê OWMIVlnL[ tw~$# h¤fLKpVrfLgpHSbXi/b;KpcenL[;^riW[;k u� ~ / % h¤f}k}VP[=fLd  ¡[;^rHQ\ÃVl^PdL[�^POQUeJSHW_	JeOTVPO�K`M{d¹M�[zJÐVPH7Ml[;[zJqVlne[yc¹M�[,deJSHQ^XOZU¹JSHQ_	UmdL_xfD[;^GYW[;UL[,^POZVlHQ^GOZU¹JqVlH7YQ[,UL[;^XOTVP[cLdLfegpK`bqiQ[,kÇc¹OZKN^PM u EGne[Ð^POQUeJSHW_íJLOZVPO@K`M5YQ[,UL[;^XOTVP[,J�fmkÉ_*[,OWM�de^lKNULY@Vlne[ÐgNOZVl[,Ueb]k�f¹[;VaF{[,[;UÎiW[;kÇM�Vl^PHQiW[,M�OQUeJ�VlnL[,Kp^b]HWU}Vl[;U}V u

�Æ»L��
�¾�½���� L½����<�æ¿ Û »m½¡¿,¾l�"S¿,¾³À¹½
�ÅdeMl[;^ 	 MycLdLfegpK`b $TcL^lKNRTOTVP[7iW[;kÆceOQKp^XM�OZ^P[7M�VlHW^l[zJ�KNU�O/·¡©B��w¬Z²¤´*âQ´;¶@©B¯µ$� u V�OWbXnÉ[;U}VP^lk��³b]HQ^P^P[,Mlc¹HWUeJSKNULY/VPH�HWUL[*cLdLfShgNKNb $wcL^PKpRTOZVl[�iQ[,kÐceOZKN^B�{b;HQU}VPOQKpU¹M;s

$ VlKN_7[;h¤M�VPOQ_*cÃ�
$ iQ[;kqÔ %��
$ cLdLfLgNKNb�iW[;kÉ��YQ[,UL[;^XOTVP[,JÐfmk�ù#��ù{�]�
$ cL^lKNRTOTVP[yiW[;kÉ��YQ[,UL[;^XOTVP[,JÐfmk�ù#��ù{�]�
$ deM�[,^rÔ % ��JLK  ¡[;^P[;U}V=Ô %�	 M,�SVakmcLK`b;OZgNgNkÐ[;_qOZKNgÃOQJeJS^l[zMlMl[,M,�m_qOwkÐf¹[5OWMlMlKNYQUL[zJqVlHÐJLK  ¡[;^P[;U}VrcLdLfLgNK`b $wce^lKNRTOTVl[�iW[;kSMX�
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EGnL[=ce^lKNRTOTVl[riW[;k7^lKNULY�ÏegN[=K`M�_qOZKNU}VPOZKNUL[zJqOZUeJqM�VlHW^l[zJ�fmkxVlnL[=d¹M�[,^ u EGnL[=cL^PKNRwOZVl[=iW[;kSMAOQ^l[=M�VlHW^l[zJ�KNUq[;U¹b]^Pk}cLVl[,J�\�HW^l_��fegpHSbXi/b;KpcLne[;^B� u EGnL[5OWb;b][zMlMIiW[;kÐK`MGVlne[x� v �=h t neOWM�n�RTOZgNdL[�HZ\9OqM�[zb]^P[]VGceOQMPMGcLnL^XOQMl[ u
�1Vlne[;^XM 	}cLdLfLgNK`boiW[;kSMAimULHTFrU/VlH7OxdeMl[;^GOZ^P[oM�VlHW^l[zJqKNU�O5·��e«;®°��oâW´]¶*©B¯µ-����_qOZKNUWVXOZKNUL[,J�OZUeJ�MaVPHQ^P[,Jqfmk7Vlne[yd¹M�[,^X� u �1U[;U}VP^lkÉ�³b]HW^l^P[,Mlc¹HWUeJSKNULY�VlH*HQUL[�imULHTFrU�cLdLfegpK`b�iQ[,kS�Ib;HQU}VPOQKpUeM,s

$ VlKN_7[;h¤M�VPOQ_*cÃ�
$ iQ[;kqÔ %��
$ cLdLfLgNKNb�iW[;kW�
$ HTFrUL[;^IVl^PdeM�VGÏe[;g`J/ÖKNMIVPnLK`MrcLdLfLgNK`b�iQ[;kÐVl^PdeMaVP[,J�VlHqMlKpYWU�HQVlnL[,^=b][,^�VPK�Ï¹b,OTVP[,M�� 	 Ml[;^lh¤OWMlMlKpYWUL[,JqÖ3nLKNYQnL[,^rRwOQgpde[KpUeJLKNb,OTVl[zMGnLKNYQnL[,^=JS[;YW^l[,[oHQ\æVP^ldeM�V u
$ deM�[,^rÔ % ��[,_qOZKNgÃOQJLJS^P[,MPMX�B�
$ iQ[;kxgp[,YQKpVlKN_*OWb]k5Ö nLKNYQnL[,^ARTOZgNdL[rKpU¹JSKNb,OTVP[,M�nLKNYQne[;^�VP^ldeM�VAKNU*VlnL[=feKpUeJLKpULY�HQ\ßcLdLfLgNKNbGiW[;kxVlH�deMl[;^AÔ % u�Z HW_*cLdSVl[zJf}k�ù#��ùÙOQMrO�\�dLUeb]VlKNHQU@HZ\�MlKpYWUeOTVPdL^l[oVl^PdeM�VrÏe[;g`JLM,�
$ JSKpYWK�VXOZgLMlKpYWUeOTVPdL^P[,M�Ö ¸;[,^lH�HW^�_7HW^l[rMlKpYWUeOTVPdL^P[,M,�T[,OQbXn7RQHWdebXnL[zM�\�HQ^9Vlne[=OZdSVPnL[;U}VlK`b]KpVakxHQ\¹VPnL[riQ[,k�VlH�Ô %�fLKpU¹JSKpUeYHZ\�VPnLK`MrcLdLfLgNK`b�iQ[;kW�
$ M�KNYQUeOZVldL^P[yVl^PdeM�V=Ïe[;g`J�Ö%KNUeJSK`b;OZVl[zMrVlne[xJS[;YW^l[,[�HZ\9Vl^PdeM�V1KNUÆHQUL[xMlKNYQUeOZVldL^P[ uIv KNYQnL[,^1RTOZgNdL[5KNUeJSK`b;OZVl[,M1OqnLKNYQnL[,^JS[;YW^l[,[�HZ\9Vl^PdeM�V1KpU@VPnL[�MlKNYQUeOZVldL^P[ 	 MrOZdSVPnLHQ^ u EGnL[5iW[;k/gN[;YWK�VPKp_qOWb]k�Ïe[;g`J@KNMoO*\�dLUeb]VlKNHQU�HQ\9VlnL[xMlKNYQUeOZVldL^P[�Vl^PdeM�VÏe[;g`JLM u

�1Vlne[;^�deMl[;^XM 	ÃOQdSVlne[;U}VlK`b*cLdLfLgNK`b*iQ[;kSM�b,OZUÌf¹[qHWfSVPOQKpUe[,JÇdeM�KNULY�Ml[,b;dL^l[*cLdefLgpK`bqbXneOQULUL[;g`M,� Z ��	 M;��[]VXb uNupu �ß·¡®��m±1\�^PHQ_íO_xdLVldeOQgpgNkÐVP^ldeM�Vl[zJ/KNUeJSKNRmKNJLdeOZg u ù#��ùØcL^PHTRmKNJS[zMGO�_*[zbXneOZULK`Ml_ \�HQ^ c/�e¬Tµ¹²³ äX¶T¯µ-�yVl^PdeM�V u� KNUeM�[,^�VXMrO7UL[;F�cLdLfLgNK`b�iQ[;kÇ��b][,^�VPK�ÏDb;OTVP[�FrK�VPn@OZV�VXOQbXnL[zJ�MlKpYWUeOTVPdL^P[,MX��KNU}VlH*nLK`MrcLdLfegpK`b�iQ[,kÐ^lKNULYqOQM{\�HWgpgNHTF=M;s
$ EGnL[�HTFrUL[;^GVP^ldeM�VGÏe[;g`J�KNM1OQMPM�KNYQUL[zJÉ��f}k}VP[�RwOQgpde[z� u

�
Ô¤\�VlnL[�cLdefLgpK`b�iQ[,kÐfD[;gNHQULY}MIVlHÐ�5�¹O�RTOQgpdL[�HQ\ �ldLg�VPKp_qOZVl[yVl^PdeM�V �*K`MrOQMPM�KNYQUL[zJ u

�
�1Vlne[;^PFrKNMl[Q�SdeMl[;^=Ml[;gN[,b]VPMGHWUL[�HZ\ ��dLULimULHTFrU�� � ��dLU}VP^ldeM�Vl[zJß� � �l_qOZ^PYQKNUeOZgDVl^PdeM�V,� �7HQ^
�lb;HQ_*cLgN[]Vl[yVP^ldeM�V u �

$ �mKpYWUeOTVPdL^P[1VP^ldeM�VrÏe[,gNJLM1OZ^P[yOWMlMlKpYWUL[,J���fmk}Vl[�RTOZgNdL[zMP� uA� HQ^r[zOQbXn@OTVlVPOQbXne[,J�M�KNYQUeOZVldL^P[Qs
�
Ô¤\�VlnL[5MlKpYWUeOTVPdL^P[ 	 MIOQdSVlneHQ^rK`MrdLULimULHTFrUÃ�mVPnL[5MlKpYWUeOTVPdL^l[oVl^PdeM�VrÏe[;g`J�KNMrOWMlMlKNYQUL[zJ �ldLULimULHTFrU/d¹M�[,^ u �

�
�1Vlne[;^PFrKNMl[Q�mVPnL[5M�KNYQU¹OTVlde^l[oVl^PdeM�VrÏe[;g`J�KNMrOWMlMlKpYWUL[,J/Vlne[5b]HQ^P^P[,Mlc¹HWUeJSKNULYxHTFrUL[,^GVl^PdeM�VIÏ¹[;g`J u

$ EGnL[�iQ[;k/gp[,YQKpVlKN_*OWb]kqÏ¹[;g`J�K`MG[;RTOQgpdeOZVl[zJ�f¹OQMl[,J�HQU�VlnL[5MlKpYWUeOTVPdL^P[oVP^ld¹MaVGÏe[,gNJLM u
�
Ô¤\�OTV=gN[,OQM�VrHQUL[�MlKpYWUeOTVPdL^P[oVP^ld¹MaVGÏe[,gNJ�K`M ��dLgpVlKN_qOTVP[oVP^ld¹MaVz� �7iQ[,kÐgN[;YQKpVlKN_qOQb;kÐKNM1OQMPM�KNYQUL[zJ �Pb]HQ_*cLgN[]VP[ u �

�
�1Vlne[;^PFrKNMl[Q�WiQ[;k�gp[,YQKpVlKN_qOQb]k�KNM{O�F{[,KpYWn}Vl[,J*MldL_ Ö twÑ � K�\ÃMlKpYWUeOTVPdL^l[GVP^ld¹MaV�Ïe[,gNJ*K`M�OQgpFGOwkSM�Vl^PdeM�Vl[,JÃ� tTÑ �Kp\�deMldeOQgpgNkqVl^PdeM�Vl[zJ�����OQUeJ �ÅdeM�[,^�hÕb]HWUSÏeYWdL^POQfLgN[1ceOQ^POQ_7[;Vl[,^PMX� u

�
Ô¤\ßVlHQVPOQg¹FI[;KNYQn}V�K`M�% t �WiQ[,k�gN[;YWK�VPKp_qOQb;k*KNM{OQMPM�KNYQUL[zJ �lb;HQ_*cLgN[]Vl[ �Ð��OZV{gN[,OWMaV��íOZgNFIOwkSM9VP^ldeM�Vl[zJqM�KNYQU¹OTVlde^l[zMHQ^ �ÅdeMldeOQgpgNkqVl^PdeM�Vl[zJe� u �1VPnL[;^PFrK`M�[W�}iW[;kÐgN[;YWK�VPKp_qOWb]kÐK`M ��UeHZVGVl^PdeM�Vl[,J���HW^ ��_qOZ^PYQKNUeOQgpgNk7Vl^PdeMaVP[,J u �

EGnLK`M�MlbXnL[,_*[x_qOZiW[,M=KpV�c¹H}MlMlKpfegp[�VlH/Vl^PdeMaVyVlne[7OQdSVlnL[,U}VlK`b]KpVakÆHZ\�OÐd¹M�[,^ 	 M1cedLfLgNKNb�iQ[,kQ�¡fLdSV�ULHZVyVlH/Vl^PdeM�VoVPnL[�d¹M�[,^1VPHMlKpYWU�HQVlnL[,^ 	 MGiQ[,kmM u�Ód¹M�[,^ob;OQUÆ^l[,RQHWiQ[�nLK`M1cLdefLgpK`b5iW[;kSM=fmk�KNMPMldLKpUeY/OÐMlKpYWUL[,JÆb;[;^lVlKpÏ¹b;OZVl[/��FrK�VPnÇOq^P[;RWHmb,OTVPKpHWU �¹OQY/Ml[]VX�1OZUeJÆMl[;U¹JSKpUeY/KpVVlHqOWMG_*OQUmkÐdeMl[;^XMrOQMGcDHWMPM�KNfLgN[ u
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����� � ��� 2���� � � �Ô�V�E � MaVXOZUeJeOZ^XJSKp¸zOTVPKpHWU/VP^POWbXi u �SKp_*KNgNOQ^rVlHÐù ��ùÙKpU�\�dLUeb]VlKNHQUeOQgpKpVak@OZUeJ@b]^PkmcSVlHWYQ^XOZcLneKNbocL^PHZVlHSb;HQg`MrM�dLcec¹HW^�VP[,J u �oUegpk
Z ��	 M=b,OZU@b]^P[,OTVP[�b][;^lVlKpÏ¹b,OTVl[zM���deMlKpUeY � u�/ � û RQ[,^PMlKNHQU ú �B�LOQUeJ�deM�[,^PMG_�deM�V=^l[,YQK`MaVP[;^IVlnL[,Kp^1cLdLfLgNKNb�iW[;kSM u
+���)Xè � . � -/.1:=>@?A8X6¡C
Z neOQgpgN[;ULYW[,MIVPH7FI[;f@Ml[,b]de^lKpVak¡s

$ �w´;©B¶oFrK`JS[,gpk�deM�[zJß�SHZ\¯VP[;UÆOQMGneKpYWnLgpk}h¤RmKNMlKpfegp[�HQdLVlgN[]VPMI\�HW^rKpUL\�HQ^P_*OZVlKNHQUÌ��_*HZVPKpRTOZVlKNHQU�VlHqfL^P[,OQiL�
$ VaF{HQhjFGOwkÆ��KNUWVP[;^XOQb]VlKNRQ[z��VP^PO 
qb*�³M�[,^lRW[;^XMIb,OZU�f¹[5OZV�VXOQbXiQ[zJe�
$ f}k�M�dLfmRW[;^lVlKNULY7O7FI[;fÆMl[;^PRQ[;^IKpV=_*Owk/f¹[�cDHWMPM�KNfLgN[�VlHqOQb,b][zMlMGOZU@HW^lY}OZULKN¸,OZVlKNHQU 	 M�[,U}VlKN^l[�b]HW_*cLdSVl[,^rUL[]VaFIHQ^Pi
$ F{[,f�MlHZ\¯VaFGOZ^P[oK`MGRQ[,^lk�b]HQ_*cLgN[]|�fLdSV=[,OWM�kÐVlH*deMl[yÖ3gpHTF�gp[,RQ[;gÃMl[,b;dL^PK�VakÐ^PK`M�iSMrOZ^P[yHZ\¯Vl[,U@fLdL^PKp[zJ
$ OZUmkQHWUL[7��^l[,YWOQ^PJSgN[,MPM{HZ\�M�[zb]dL^PK�Vak*VP^POQKpUeKpULYm�Gb;OQU�deMl[yVlnL[�FI[;fEGnL^P[,OZVPMIVlH*FI[;fÆMl[,b]de^lKpVak¡s
$ Z HQUSÏ¹JL[;U}VlK`OZgNK�Vak

�
[,OwRW[,MPJS^PHQcLcLKNULY

�
Vlne[]\¯V1HQ\æKNUS\�HQ^P_qOTVlKNHQU $TJLOZVPO

�
KNUS\�HQ^P_qOTVlKNHQU@OZfDHQdLV1b]gNKp[,UWVrK`JS[;U}VPK�VPKp[zM

$ ÔÕUWVP[;YW^lKpVak
�
_*HSJSK�ÏDb;OTVPKpHWU@HZ\�JeOTVPOe�S_*[;_*HQ^PkQ�SHW^r_7[zMlMPOZYW[,M

$ �=dSVPnL[;U}VlK`b;OZVlKNHQU
�
KN_7cD[;^XMlHQUeOZVlKNULY*gp[,YQKpVlKN_*OZVl[�deMl[;^XM

�
JLOZVPO�\�HQ^PYQ[,^lk

$ %1[,ULKNOQgßHZ\�M�[,^lRmK`b][
�
�eHmHSJSKNULY*_*OWbXnLKNUL[�FrK�VPn@f¹HWYQdeMIVPnL^l[zOTVXM

�
ÏegNgpKNULYqdLcÆJSK`MliÐHQ^r_*[;_*HW^lk�=cecL^lH}OQbXnL[zM{VlHqFI[;f@M�[zb]dL^PK�Vak¡stWu �=[]VaFIHQ^PiqgN[;RQ[,gA��Ôaù{M�[zb,�

$ YQ[,UL[;^XOZgph¤cLdL^Pc¹H}M�[yM�[zb]dL^P[�_7HSJSKpÏ¹b,OTVlKNHQU@HQ\�Vlne[�gpHTFGh¤gp[,RQ[,gDKNU}Vl[,^lUL[;V=cL^PHZVlHSb;HQg���ÔaùI�
$ Vl^XOZU¹M�ceOQ^l[,U}V{VPHÐOZcLcLgNK`b;OTVPKpHWUeMGOZUeJ�[,UeJmh¤deM�[,^PM~Lu E�^XOZUeMlcDHQ^lVIgN[;RW[;gA�³�e� � HQ^=E � �L�
$ b;OQU�fD[�Vl^XOZU¹M�ceOQ^l[,U}V{VPHÐOZcLcLgNK`b;OTVPKpHWUeMGHQ^GfLdeKpgpV�h¤KpUÎ��[;Y u �=[]VXMlb,OZcD[5OZUeJ�ÔÕU}Vl[,^lUL[;V1V�|ScLgNHQ^P[;^B�
$ �L� � �³M�[zb]dL^P[�M�HSbXiW[]VrgNOwkW[;^B�AFrK`JS[,gpkÐd¹M�[zJß�eOZg`MlH7E � �Ç��Vl^XOZUeMlcDHQ^lVGg`OwkQ[,^rM�[zb]dL^PK�VakL�úeu �=cLcLgNK`b;OTVPKpHWU�gN[;RW[;gA� &�[;^Pf¹[,^lH}M;�Sù#��ù9�e� V�E=�
$ Ml[,b]de^lKpVakÐKNUS\�^POWMaVP^ld¹bBVlde^l[yVPOQKpgNHQ^P[,JÐVlH*VPnL[5M�cD[,b;K�ÏDbyOQcLcLgNKNb,OTVPKpHWU
$ [;Y u � V�E�ÖMl[,b]de^l[�[;gN[,b]Vl^PHQULK`boVl^XOZUeMPOQb]VlKNHQU��¯\�HQ^1[;gN[,bBVP^lHWULK`bob;HQ_*_*[;^Xb][z�ÔÕUÇOQgpg�b,OQMl[,M,�¹VPnL[7Kp_*cLgN[;_*[;U}VXOTVlKNHQU�M�neHQdLg`JÉOQgpgNHTF \�HQ^y[,OWM�k@KNUWVP[;^XbXneOZUeYQ[xHQ\AVlne[7b;^lkmcSVPHQYQ^XOZcenLKNb5cL^lKN_*K�VPKpRW[,M7��KNU�b,OQMl[HQUe[yK`MrfL^PHQiW[;U¹� u
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%o[;RQ[,gpHWc¹[zJ5fmk �=[;VPMPb;OZcD[Q�TfD[,b,OZ_*[IÔ�V�E � MaVXOZUeJeOZ^XJ5E � �/�¯Vl^XOZU¹M�cDHQ^lVæg`OwkQ[,^æMl[,b]de^lKpVakL� u �ÉOZiQ[zMÃdeMl[IHZ\eE Z ùÉVlH1ce^lHTRmK`JS[O7^l[,gpK`OZfegp[�[;U¹Jmh³VPHZh¤[;UeJ�Ml[,b]de^l[�Ml[;^PR}K`b][ uEGFIH7g`OwkQ[,^PM{HZ\9cL^PHZVPHmb;HQg`M;s
$ �L� � �=[,b]HW^PJ�cL^lHQVlHSb]HWg=Ö cL^PHTRmKNJL[,MÐf¹OQMlKNbÇM�[zb]dL^PK�Vak Ml[;^PRmKNb;[,MÉ�³b]HWUSÏ¹JS[,UWVPKNOQgpKpVak OZUeJ�_*[,MPMlOQYQ[�KNU}Vl[;YW^lKpVakL�*VPHdLcLcD[;^lhjgN[;RW[;g¡cL^PHZVlHSb;HQg`M���[;Y u�v ErErù{�
$ �L� �Ìv OQUeJLMlneOZiW[1cL^PHZVPHmb;HQgj�L�L� � Z neOZUeYQ[ Z KpcLne[;^1�mcD[,bycL^PHZVPHmb;HQgj�L�L� � �=gN[;^lVrcL^lHQVlHSb]HWgLÖ3decLc¹[,^�h¤gN[;RQ[,g¡cL^lHQVlHQhb]HQg`MIdeMl[,J�VlHqMl[]V=dLcÆOZU¹J/_qOZU¹OZYQ[�O*Ml[,b]de^l[�b]HWULUL[zbBVlKNHQU

Z HQUeUL[,b]VlKNHQU7Ö<O�cD[;[,^�hjVlHQhjcD[;[,^�b]HW_*_xdLULK`b;OZVlKNHQUqbXneOQULUL[;g��¯VP^POQUeM�cDHQ^lVX� u EGne[o�L� � ^P[,b;HQ^XJ7cL^lHQVlHSb]HWgSKNM�deMl[,J7VlH�M�[zb]dL^P[Vlne[ob]HW_*_xdLULK`b;OZVlKNHQUeM u ��b]HWULUL[zbBVlKNHQUÐM�VPOZVl[oKNM{JS[]ÏeUe[,Jqfmk*ceOZ^XOZ_*[;Vl[;^XM�KNUeb]gNdeJSKNULY7��� Z iQ[;kSM,�}b;KpcenL[;^{iQ[;kSM,�WOQUeJqÔ *oM�¯\�HW^ Z i Z [,Ueb]^PkmcSVlKNHQU¹� u V�OQbXn@b]HWULUL[zbBVlKNHQU�fD[;gNHQULY}MIVlHqO*M�[zMlMlKpHWU u�m[zMlMlKpHWUÇÖ OQMPMlHmb;KNOZVlKNHQUÌfD[]VaFI[;[;U�b;gpKN[;U}V�OQUeJÎMl[;^PRQ[;^�\�HW^xFrnLK`bXn�OÆMl[]VxHQ\rb;^lkmcSVPHQYW^POQcLnLK`b�c¹OZ^XOZ_*[]VP[;^XM5OZ^P[ÐJS[]Ï¹UL[,J uEGnL[*�L� ��v OZUeJLMlneOQiQ[�cL^PHZVPHmb;HQgæKNM1deM�[zJ�VlH�b]^P[,OTVP[5OÐMl[,MPM�KNHQU���UL[;YWHZVlK`OTVP[xb]^PkmcSVlHWYQ^XOZcLneKNbyceOQ^POQ_7[;Vl[,^PM,�eOZdLVlnL[,UWVPKNb,OTVP[ceOQ^�VPKp[zMP� u � M�[zMlMlKNHQUÇM�VPOZVl[qK`M5JS[;ÏeUL[,J�fmkÉc¹OZ^XOZ_*[]VP[;^XMoKNUeb;gpdeJLKpULY@VPnL[Ðb]KNcLnL[,^�VlHÆfD[qdeMl[,JÇ\�HQ^5b;HQULUe[,bBVPKpHWUeM5OQUeJÇOQU
� u�/ � ûLu R ú b;[;^lVlKpÏ¹b;OZVl[�HZ\9K�VXMGc¹[,[;^ u
����� 
/»��WÀeÜ��	�ÜTÀe¿zÀ��QÀ ��=cecLgpK`b;OZVlKNHQUÆJLOZVPO7KNMrMl[;U}V=RmK`O7O*b;HQULUL[zbBVPKpHWU�OWMI\�HQgNgpHTF=M,s
tWu EGnL[�JLOTVXO�K`MrfL^PHQiW[;U�KpU}VlH t&%Qú # �Zh¤fmk}Vl[=fLgNHSbXiSM u~Lu V�OQbXn�fLgNHmbXi/KNM=b;HQ_*cL^P[,MPM�[zJ uúeu � �É� Z K`M=b]HW_*cLdSVl[zJ�\�HQ^r[,OWbXn/fLgNHSbXi/OZU¹J�OQcLcD[;UeJS[zJ u
� u EGnL[�fLgpHSbXiÐcegpdeM���� Z K`MG[;U¹b]^Pk}cLVl[,J u
/Lu �=U��L� � ^P[,b]HW^PJ�nL[zOQJS[,^IK`M=OZV�VPOWbXnL[,J�OZU¹JÐVPnL[�fLgNHmbXi/KNM=Ml[;U}VGVlH*VPnL[�cD[;[;^ u

EGnL[$��� Z KNM=c¹[,^�\�HW^l_*[,J�deMlKpUeY*O*b;HQ_xfeKpUeOZVlKNHQU�HZ\�O*M�neOQ^l[zJ/Ml[,b;^l[;VGiW[;k/OQUeJÆ� v �=h t HW^1� % / �³E � ��deMl[,M v ��� Z � uÔ %)V��rh tz~ # �S� ZG~ hx���e� %)V{�mh^�L�L� %.VI�¡� ú %.VI�¡�LOZUeJ � HQ^lVl[;¸,¸,O7OZ^P[�M�dLcec¹HW^�VP[,J/\�HQ^rfLgNHSbXi/b]KNcLnL[,^=[;Ueb;^lkmcSVPKpHWU u� Z �Zhx���7OZUeJ�� Z �Zh tz~ # OZ^P[�M�decLc¹HW^�VP[,J/\�HQ^=M�Vl^P[,OQ_ b]KNcLnL[,^r[;Ueb;^lkmcSVPKpHWU u
�����
	 L½���� Û ��¹»��ÜwÀ¹¿,À��QÀ �
	 Ml[,J�VPH7KNULKpVlK`OZgNKp¸,[5O*M�[zMlMlKpHWUÃs

$ Z gpKN[;U}V=OZUeJ@Ml[;^PRQ[,^GOQdSVlne[;U}VlK`b;OZVl[�[,OWbXn�HQVlnL[,^5��RmKNO2� u / � ûLu R ú b;[;^lVlKpÏ¹b;OZVl[zMP�
$ VAUeb;^lkmcSVPKpHWUÃ� ��� Z �eOZU¹J/^P[�W}dLKN^l[zJ/iW[;kSMrOZ^P[yUL[;YWHZVlK`OTVP[,J

�=HqOQcLcLgNKNb,OTVlKNHQU@JLOZVPO*K`MrM�[,UWVrdLU}VPKpgßVPnL[�neOQUeJLMlneOZiW[yK`MrMldeb;b;[,MPMa\�dLgNgNkÐ[]|S[,b;dSVl[zJ u
 Û  �,»�Ä7Ö V�M�VPOQfLgpK`Mln@�m[zb]dL^PKpVak Z OZceOQfLKNgpKpVlKN[,M

$ Z gpKN[;U}V=M�[,UeJLM=O �Pb]gNKp[,UWVlhjne[;gNgpH��x_*[,MPMPOZYQ[oVlH*VPnL[�M�[,^lRW[;^rb]HWU}VPOZKNULKNULYes
�
nLKNYQnL[zMaVo�e� � RQ[;^XMlKpHWU/dLUeJL[;^XMaVPH}HSJ�fmkqVlne[5b]gNKp[,UWV
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�
VlKN_*[5MaVXOZ_*cÆOZUeJ ~$# ^XOZUeJLHQ_ fmk}Vl[zM���deMl[,J@OQMGUeHQUeb;[,MIVlH*cL^P[;RW[;U}Vr^l[,cLg`OwkÐOTV�VXOQbXiSM

�
Z KNcLnL[;^B�mdLKpVl[�Ö b]^PkmcSVlHWYQ^XOZcLnLK`b�OZgNYQHQ^PKpVlnL_qM*M�decLc¹HW^�VP[,JØfmk�VPnL[�b]gNKp[,U}VÐgpK`MaVP[,JÙKNU JS[,b;^l[zOQMlKpULY�HQ^XJS[,^qHZ\cL^P[]\�[,^l[,Ueb][ u V�OWbXnË[,UWVP^lk�b;HQU}VPOQKpU¹M7O�iW[;kÎ[]|LbXneOQULYQ[@OZgNYQHW^lKpVlne_÷OQUeJØO Z KNcLnL[,^X�Sc¹[zb���[;Ueb;^lkmcSVPKpHWU�OQUeJ
��� Z M�cD[,b;K�ÏDb;OTVPKpHWUeMX�

$ �m[;^PRQ[,^I^P[,MlcDHQUeJLMIFrKpVln�O �lMl[;^PRQ[,^�h¤nL[,gpgNH ��_*[zMlMPOZYW[yb;HQU}VPOQKpULKNULY7Vlne[5MlOQ_7[�KNUS\�HQ^P_qOTVPKpHWU u
�
�L� � RW[;^XM�KNHQU�KNMrVlnL[�nLKNYQne[,M�VG_�dSVld¹OZgNgpk}hÕM�dLcec¹HW^�VP[,J�RQ[;^XMlKpHWU

�
Z KNcLnL[;^B�mdLKpVl[5b;HQU}VPOQKpU¹MIVlnL[5MlKpUeYQgN[�b;KpcenL[;^=MldLKpVl[5Ml[;gN[,bBVP[,J/\�^lHW_ VPnL[5b]gNKp[,U}V 	 MGgpK`MaV

&�[;k/[]|LbXneOZUeYQ[�OZgNYQHQ^PKpVlnL_qMGM�decLc¹HW^�VP[,Jßs
$ �1�S�5�
$ � Kp|S[,J %1K 
q[]h v [,gpgN_qOZU�Ö ���7b;HQU}VPOQKpUe[,J�KpUÆO*b][,^�VPK�Ï¹b,OTVP[Q�
$ VAcLnL[,_*[;^XOZg %oK 
*[;h v [;gNgp_qOQUÎÖ � � ^POQUeJSHW_7gNkÌYQ[,UL[;^XOTVP[,J�OQUeJ�MlKpYWUL[,JËf}kÌ[zOQbXn�cD[;[,^ uÎ� HW^�HWUL[]hjVlKN_*[�Ml[,b;^l[;ViQ[;kSM u
$ iIOWM�[�%oK 
q[]h v [,gpgN_qOZUÎ��UeHÐOZdSVPnL[;U}VlK`b;OZVlKNHQU¹�]�
$ � HQ^lVl[,¸;¸zO

 Û  �,»�ÒÐÖ �m[;^PRQ[,^r�=dSVPnL[;U}VlK`b;OZVlKNHQUÆOZU¹J &�[,k<V�|LbXneOQULYQ[
$ �m[;^PRQ[,^GMl[;U¹JLMrO �lb][,^�VPK�ÏDb;OTVP[]h¤_*[,MPMlOQYQ[��xb]HQU}VXOZKNULKpUeY7KpVPM1b][;^lVlKpÏ¹b,OTVl[q��K�\�OZdSVPnL[;U}VPKNb,OTVlKNHQU�K`Mr^l[�W}dLKp^P[,J¹�
$ �m[;^PRQ[,^�Ml[;U¹JLM5O �lMl[;^PRQ[,^�h¤iQ[,k}hj[;|SbXn¹OZULYW[��7_*[,MPMlOQYQ[7VlHÆKNULKpVlK`OTVl[/iQ[;kÉ[]|LbXneOZUeYQ[ u �=HZV5^P[�W}dLKN^P[,JÇK�\=�1�S�x� � Kp|m[zJ
%1K 
q[]h v [;gNgN_*OQU u

$ �m[;^PRQ[,^{Ml[;UeJLMIO �Pb][,^�VPK�Ï¹b,OTVP[]h¤^l[�WWde[,M�V�h¤_7[zMlMPOZYW[��oK�\�b]gNKp[,UWVGOZdSVPnL[;U}VPKNb,OTVlKNHQU/KNMI^P[�W}dLKN^l[zJ u EGneKNM{_*[,MPMlOQYQ[1Mlc¹[zb]KpÏe[,MVlnL[�VakmcD[yHQ\9MlKNYQUeOZVldL^P[yOQgpYWHQ^PK�VPnL_�VPH7fD[�deMl[,J@OZU¹J�O7gNKNM�V=HZ\�OQb,b][;cLVPOZfegp[�b][,^�VPK�ÏDb;OTVPKpHWU�OQdSVlneHQ^PK�VPKp[zM u
$ �m[;^PRQ[,^GMl[;U¹JLMrO �lMl[;^PRQ[;^lhÕJSHQUL[ ��_*[,MPMlOQYQ[�OZUeJ�FGOZKpVG\�HQ^GVlne[5b]gNKp[,UWV 	 M=^l[zM�cDHQUeMl[ u�1�S�x� %��L�¡�¹OQUeJ � HQ^lVl[,¸;¸zO7OQ^l[�MldLcLcDHQ^lVl[,J�\�HW^=M�KNYQUeOZVldL^P[,M u

 Û  �,» 4/Ö Z gpKN[;U}V1�1dSVlnL[,U}VlK`b;OTVPKpHWUÆOZUeJ &�[;k<VA|LbXneOZULYW[Ô¤\�Vlne[�Ml[;^PRQ[,^ 	 MÐb][,^�VPK�ÏDb;OTVP[�K`M/RTOZgNK`J�OZU¹JØVlnL[ �lMl[;^PRQ[,^�h¤nL[;gNgNH �Ç_7[zMlMPOZYW[�K`M/RTOZgNK`Jß�rVlne[�b;gpKN[;U}V�Ml[;U¹JLMÐVPnL[�\�HWgpgNHTFrKNULY_*[,MPMlOQYQ[zMy��K�\9UL[zb][,MPMPOZ^PkS�]s
$ � �Pb][,^�VPK�Ï¹b,OTVP[]h¤_7[zMlMPOZYW[���b]HQU}VXOZKNULKpUeY�KpVPM=b;[;^lVlKpÏ¹b;OZVl[�HQ^=O �lULHZhÕb][,^�VPK�Ï¹b,OTVP[��xOQgp[,^�V u
$ � �Pb]gNKp[,U}V�h¤iQ[;k}h¤[]|LbXneOQULYQ[ ��_*[,MPMlOQYQ[�b]HQU}VXOZKNULKpUeY�VPnL[5b]gNKN[;U}VPMG^P[,Mlc¹HWUeMl[o\�HW^GVlnL[�iW[;kÐ[;|LbXneOZULYW[oce^lHQVlHSb]HWg u
$ � �Pb][;^lVlKpÏ¹b,OTVl[;hjRW[;^PK�\�k��*_*[,MPMPOZYQ[�b]HQU}VXOZKNULKpUeY�O/MlKNYQUeOZVldL^P[xHWUÆVlnL[*b]gNKN[;U}VyiW[;k@[]|LbXneOQULYQ[x_7[zMlMPOZYW[���K�\�^P[�W}dLKN^P[,Jf}kÐVlnL[�iW[;kÐ[;|SbXn¹OZULYW[ocL^PHZVPHSb]HQg¯�

 Û  �,» ��Ö � KpULK`Mln
$ Z gpKN[;U}V=M�[,UeJLM=O �PbXneOZULYW[]hÕb]KNcLnL[,^�hÕM�cD[,b���_*[,MPMlOQYQ[�OZUeJ@OWbBVlKNRTOTVP[,MIVlne[5OZgNYQHQ^PKpVlnL_qMIKpU�VPnL[ Z KpcenL[;^B�mcD[,b
$ Z gpKN[;U}V=M�[,UeJLM=O ��ÏeULK`M�nL[zJ �7_*[,MPMlOQYQ[y[;Ueb;^lkmcSVP[,J�FrK�VPn�VPnL[�UL[,F Z KNcLnL[,^X�mcD[,b
$ �m[;^PRQ[,^GMl[;U¹JLMrO �lbXneOQULYQ[;h¤b;KpcLne[;^lh¤Mlc¹[zb��x_7[zMlMPOZYW[yOQUeJ�OQbBVPKpRTOZVl[,MIVPnL[5MPOZ_*[ Z KpcLne[;^B�mc¹[zb
$ �m[;^PRQ[,^GMl[;U¹JLMrO �aÏeULK`MlnL[,J �7_*[,MPMPOZYQ[y[;U¹b]^Pk}cLVl[,J�FrKpVln�Vlne[�UL[;F Z KpcLne[;^B�mc¹[zb�r\¯VP[;^oVlnLK`MocL^lHQVlHSb]HWg³�¡OZgNgÃVPnL[xKNUS\�HW^l_qOTVPKpHWUÆ^l[�W}dLKp^P[,J�VPH�Ml[,b;dL^l[�b]HQUeUL[,b]VlKNHQUeM1neOQM1f¹[,[;UÉ[;|LbXneOZULYW[,J@OZU¹J�OZcLcegpK`b;OZVlKNHQUJLOZVPO7_qOwkÐf¹[�VP^POQUeM�\�[;^P^l[zJ u


