
 
INSTITUTO POTOSINO DE INVESTIGACIÓN 

CIENTÍFICA Y TECNOLÓGICA, A.C. 
 
 

POSGRADO EN CIENCIAS APLICADAS 
 

 

“Título de la tesis” 
(Tratar de hacerlo comprensible para el público general, sin abreviaturas) 

 

 

Tesis que presenta 

Pedro Armando Ojeda May 
 

Para obtener el grado de 

Maestro en Ciencias Aplicadas 
 

En la opción de 

Nanociencias y Nanotecnología 
 

Codirectores de la Tesis: 

Dr. Mauricio Terrones Maldonado 

Dr. Humberto Terrones Maldonado 

 

San Luis Potosí, S.L.P., Abril de 2005. 

Characterization of Nanotubes and Fullerenes by the 
Pair Distribution Function 







� ���������	��


� ����������������������  
!#"$! %'&)(+*-,�.+($/10 "2"3"4"2"3"2"3"2"2"3"2"3"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3" 5

6 7'89�;:����=<>��89?@�����;:BA)��AC����8D�;�FEG8H�#A)��IJ���K�BAC�B�C����IJ89? �L�
MN"$! OP,�QR,�SUTWV�X�Y�/Z*W[#T-Y�[#VG0\"3"2"2"3"2"3"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3"]!�M

MN"$!#"$! O^,�_)(+,�.>`)*WXa,b/-&)(+SdceQe[9_)Xef=O^gihkjl"2"3"2"3"2"2"3"2"4"3"2"3"]!a5
MN"$!#"mM n�,�S)c#X�SG/Z(o,b.pQR[9_)X�Tiq'rs`C,�S)_t"3"2"2"3"2"3"2"2"3"2"4"3"2"3"]!�u
MN"$!#"wv xy(zT-[#*W_)X{*|q1(+Sd_)})Y{X�_~QR[9_)X{T'q�x�`C,�Sd_ "2"3"2"2"3"2"4"3"2"3"]!��

MN"mM ��.zX{Y�/Z*-[�S�_)($�>*-,�Y�/-(+[#S "3"2"2"3"2"3"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3"]!��
MN"mMN"$! %'&)(z*Z,�.z(z/-(+X{T�[���/Z&)X4Ya,b*-`�[#S�S),�S)[�/-})`�X�T "3"2"2"3"2"4"3"2"3"]!��
MN"mMN"mM �J.+X�Y�/-*-[#S�_)(z��*Z,bY�/Z(z[#S "2"3"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3"]!��
MN"mMN"wv �^q1*Z,a0~,bS)_~S)X{}d/-*-[#S�_)(z��*Z,bY�/Z(z[#S "2"3"2"3"2"2"3"2"4"3"2"3"�MN!

MN"wv ni&)X3V),�(+*�_d(+TW/-*-(z`)}d/Z(z[#S���})S)Y�/Z(z[#S�f=��x��Jj�"2"2"3"2"3"2"2"3"2"4"3"2"3"�M#M
MN"wvd"$! �N(zS)c#.zX�q��',�.z.+X{_�Ya,�*W`�[#S�SC,�Sd[�/Z})`�X{T "3"2"3"2"2"3"2"4"3"2"3"�M�v
MN"wvd"mM xy[#}d`).+X�q��',�.+.zX{_UYa,b*-`�[#S~SC,�S)[�/-})`�X{T�"3"2"3"2"2"3"2"4"3"2"3"�M�v
MN"wvd"wv �C}).z.+X{*WX{S)X�T "2"3"2"2"3"2"3"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3"�M#�
MN"wvd"�5 �P,�X{Y��bX{.+($/ZX�T�"2"3"2"2"3"2"3"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3"�M�u

 �>����8HA)���¡ F�F�#Ad��������?@�L¢^��:�8�£¥¤~¦  ��
vd"$! �¡§NV�X�*-(zQRX�SD/Z,�.�[#`)TWX{*©¨�,;/Z(+[�S)Tª})T-(zS)c«S)X{}d/-*-[#S�_)($�>*-,�Y�/-(+[#S¬"2"4"3"2"3"�vGM
vd"mM ®,�S)[b/Z})`�X4Y�&C,�*Z,bY�/ZX�*-(z¯a,b/-(+[#S�"3"2"3"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3"�v#v

vd"mMN"$! °P*-QeY�&C,�(+*ª,bS)_~¯{(+c�¯a,�c«SC,�Sd[�/Z})`�X{T2"2"3"2"3"2"2"3"2"4"3"2"3"�v�5
vd"mMN"mM %'[#QeVC,�*W(+TW[#SU�ª(z/Z&~X�§dV�X{*W(+QeX{SG/�,b.���x�� "3"2"2"3"2"4"3"2"3"�vG�
vd"mMN"wv xy[#}d`).+X�q��',�.+.zX{_UYa,b*-`�[#S~SC,�S)[�/-})`�X{T�"3"2"3"2"2"3"2"4"3"2"3"\5DM

vd"wv �L}d.+.+X�*-X�S)X�Y�&C,�*-,�Y�/-X{*-(z¯a,b/-(+[#S	"3"2"3"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3"\5DM
vd"�5 �®,�X�Y���X{.z(z/-X2Y�&),�*Z,�Y�/ZX�*-(+¯{,b/Z(z[#S "2"3"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3"\5Gv

± ²3�����G F��?{�F����?«A)���³¢1�����B��8H´@�L��µ ¶L6

!



���������
	�����������
�����������
����� 6

� ²¥:�����AC ���89�����L�;? ��¢P�#A)��IJ���K��A)���C���BIJ89? ¶L¶
°¥"$! �N(+S)c�.+X�q ��,b.+.+X�_�Ya,b*-`�[#S~SC,�S)[�/-})`�X{TH"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3"��#�
°¥"mM �®,�X�Y���X{.z(z/-X{T "3"4"2"3"2"3"2"2"3"2"3"2"4"3"2"2"3"2"3"2"2"3"2"4"3"2"3"���u

� ¤~�FA)� 8G��8D�b?@�L¢P�#A)��IJ���K��AC�B�C���BIJ8N? ¶
 

M



� � ��� ����� �

� �	�����
	 � � ������

a���� e�� � e��
����� �������! #"$�&%(' �)�*�)�*���*�)�*�)�*�)�*�)�*���*�)�*�)�*�)�*� +

v



���������
	�����������
�����������
����� ±

ni&)X _)(+TWY{[�¨#X�*W0 [��3��}).+.zX{*-X�S)X{T�,�Sd_ (+_dX{SG/Z(��CYa,b/-(+[#S [��3Ya,b*-`�[#S SC,bS)[�/Z}d`�X�T�`G0
� *-[b/Z[�� !���,�S)_��1(
	W(+QR,��wM��¡*WX{T-V�X{Y�/Z($¨#X{.$0H(zS)(z/-(o,b/-X{_�,�S)X���CX{.z_k(+SH�J&D09TW(+Y{T��B%'&)X�Q«q
(zTW/Z*©0@,bS)_RhH,b/ZX�*-(+,�.+T �NY{(zX{S)Y�X�"J°�/�V)*WX{T-X�SG/��G��}).+.zX{*WX{S)X�T�,�S)_ Ya,b*-`�[#S«SC,�S)[�/-})`�X{TJYa,bS
`�X«V)*-[9_)})Y�X{_ }dT-(+Sdc�¨b,�*W(+[#})Ty/-X{Y�&)Sd(��D})X{T��@,�*WY�q�_)(+TWY�&C,�*-c�X�� v�����VG09*-[�.+(+TW(+T�[���&G09_)*-[bq
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��[#*WQ�,U/Z})`�X�"«xyX�V�X�S)_)(zS)c�[�S /-&)X«Y�&)(+*-,�.+($/10H[b��/-&)XRS),�S)[�/-})`�X����'X«Ya,bS�[#`N/�,�(zS�,
TWX{Qe(+Y{[�S)_)})Y�/Z[#*���QeX�/Z,�.B[#*P(zS)T-}d.o,b/-[#*ªTW/Z*W})Y�/-})*-Xb"Pni&d(+TP��X{,b/Z}d*-X¥(zT^¨�X{*©0H(zQRV�[#*W/Z,�SG/
��[#*ªQR,�SG0UX���X{Y�/ZT^��[#})S)_�(+S�Ya,�*W`�[�S�SC,bS)[�/Z}d`�X�TPTW})Y�& ,�Ti/Z&dXR!�xPq10�}d/-/-(+S)c#X�*�.+(2�D})(+_
�ª&)X�*-X�,b.+.�[��p/Z&dXySC,�S)[b/Z})`�X{T'/Z,��D(+S)c@,¥*-[#.zXP(zS�/Z&d(+T'X��>X�Y�/ª,b*-XyQeX�/Z,�.+.z(+YiSC,�Sd[�/Z})`�X{T
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_).zX{T^[��¡/-&)X{Q4� ����&C,�T^`�X{X{SHY�&C,�*Z,bY�/ZX�*-(z¯{X{_�(+S~/Z&)X2VC,�T©/y`G0�,e¨b,�*W(+X�/10U[��JQeX�/-&)[N_dT��
TW})Y�&³,�T«SC,bS)[N_d(z��*Z,�Y�/Z(+[�S�� !!5�����&)(+c�& *WX{T-[�.+}d/-(+[#S O^,�QR,�S T-V�X{Y�/-*-[#TWY{[#VG06� !#!-�i!�M!���
TWYa,�S)Sd(+S)c~/Z})SdS)X{.z(+S)c~Qe(+Y{*W[#T-Y�[#VG0 f=�Nn^hkj7� !�v���,�S)_ (+Sd��*-,�*-*WX{_ T-V�X{Y�/Z*-[�T-Y{[�VD0 f8�|O®j
� !a5��="��^[��'X�¨#X{*��'/Z&dX{T-XU/-X{Y�&)S)(2�D})X{Te,�*WXU.+[9Ya,�.�� (+S�/-&)XUT-X�S)T-X~/Z&C,;/@/Z&)X�0���[9Y{})T [#S
TWV�X�Y{(2�)Y�*-X{c�(+[#S)T'[��B/Z&)Xy¨�[#.+})QeX®[b��/-&)X�TZ,bQRV).zX�"'�1SU[#*W_)X{*�/-[ TW/-})_d0UT©/Z*-}dY�/Z}d*-X{Tª[#S
,¥`d}).+�eT-Y{,�.+X��N��XyS)X{X�_~_)(z��X{*WX{SG/�/ZX�Y�&)S)(2�9}dX{TiT-}dY�&�,bT�S)X{}N/Z*-[�SU_)(z��*Z,�Y�/Z(z[#S�,�Sd_:9b[#*
�^q1*Z,a0eV�[��ª_dX{*�_)($�>*-,�Y�/-(+[#S>" g'[�/-&�[��p/-&)X{Q�,�.z.+[�� /-[@Ya,�.zY{}).+,b/ZXª/Z&dXy�¡,b(+*�xy(zTW/-*-(+`d}Nq
/-(+[#S �C})S)Y�/Z(+[�S³fF��x�� j;�p�ª&)(zY�& V)*W[�¨9(z_)X{T2(+Sd��[�*-QR,b/Z(z[#S ,�`�[#}d/4/Z&dXRQe[#TW/2Y�[#QRQe[#S
_)(zTW/Z,�S)Y{X�Tª`�X�/1�'X�X{S ,b/-[#QeTi(+S�/Z&dX2S),�S)[#T©/Z*-}dY�/Z}d*-X{T�"
��/�&C,�T�`�X{X{Se*-X�¨#X{,�.+X�_e/-&C,b/J/Z&dX{*-X^,�*WXªT-X�¨�X{*-,�.L_)(o,�QeX�/-X{*WT�,�S)_e_)(z��X{*WX{SG/�Y�&)(+*-,�.+( q

/-(+X{T��ª($/Z&)(zS2[�S)X�TW(+S)c�.+XJTZ,bQRV).zX<� !�v=�D!����=" �¡(zc4!#"z!�T-&d[��ªT �Nn^h�(zQ�,bc#X{T�[��d(+S)_d(z¨9(+_)}),�.
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/-&)X��F,�`)*-(zYa,b/-(+[#S�[��¡S),�S)[9X{.+X�Y�/-*-[#S)(zY�_)X�¨9(zY{X{T�"

�¡(zc#})*WX�!#"$!-���1QR,�c#X�TR[��3��� PniT�TW&)[��ª(+S)c /-&C,b/�(+S³,�`)})S)_).zX��i��XkYa,�S [#`)T-X�*W¨�X
_)($�>X�*-X�SD/^Y�&)(z*Z,�.z(z/-(+X{T�" �1QR,�c#Xy/Z,���X�S���*W[#Q OªX��|" � !�v��="

� S /Z&dX�[�/Z&dX{*@&C,bS)_�� Y�X{*W/Z,�(+S QRX�/Z&)[9_)T@V)*W[N_d})Y{X�S),�S)[�/-})`�X�T¥�ª(z/-&�V)*WX���X{*W*-X�_
Y�&)(z*Z,�.z(z/-(+X{T�.�&d(+c#&�*-X{TW[#.+}N/Z(+[�S /-*Z,�S)TWQR(zT-TW(+[#S X{.zX{Y�/-*-[#S�QR(zY{*W[#T-Y�[#VG0³fF�®O¡nª��hkj4(+Q q
,�c�X{T«&C,a¨#X�V)*-[�¨9(+_)X�_ X�§NV�X�*-(+QeX{SG/Z,�.iX�¨9(+_dX{S)Y�XH[��P/Z&)(zT@�F,�Y�/�� !!5 �i!�u �i!��=�ª!!3��=" �1S
�¡(zc�!�" M«(+T^T-&)[��ªS ,R`d})S)_).zX¥Y{*W[#T-T|q1TWX{Y�/-(+[#SH[������ ^niT��pQR,�(+Sd.z0U,b*-QeY�&C,�(+*WTP[b��,�VNq
V)*W[a§d(zQ�,;/ZX{.$0@!#"�5��° (+S2_)(+,�QRX�/ZX�*{" �1S3/Z&dX�Y{,�T-X�T¡�ª&)X{*WX�/-&)X�T-,�QeV).+X�Y{[�SD/Z,�(+SdT¡,�.zQR[�TW/
,�.z.�[b��/-&)X SC,�Sd[�/Z})`�X{T4[���/-&)X TZ,�QeX@Y�&)(z*Z,�.z(z/10��p,�T�($/y��,bT�_)X{Qe[#S)T©/Z*Z,;/ZX{_ `G0 })TW(+S)c
�^q1*Z,a0 _d(z��*Z,�Y�/Z(+[�S ,�S)_ /Z*-,�S)T-Qe(+TWT-(z[#S X{.+X�Y�/-*-[#S QR(zY{*W[#T-Y�[#VG0 fFnª��hkj7� !!3����B��XR,�*-X
S)[b/®(zSD/-X{*WX{TW/-X{_ (zS�/-&)X¥_)($�>*-,�Y�/-(+[#S�[��J(zS)_)($¨N(z_)}C,�.>SC,�S)[�/-})`�X{T{" �1S)T©/ZXa,b_�����X¥��[#}).+_
*WX��D})(+*WX�,P/-X{Y�&)Sd(��D})X'/-&C,b/ Y�[#}).z_@`�X�})T-X�_@/Z[y[�`d/�,�(zS3/-&)X�,a¨#X�*Z,�c�XiY�&)(+*-,�.+($/10y�ª(z/-&)[#}d/
QeXa,�TW})*-(zS)c@/Z&dX2Y�&d(+*Z,b.+(z/10R[��¡SC,�S)[�/-})`�X{T^,�S)_~/Z&)X�S�[�`d/�,�(zS)(+Sdc¥/Z&)X2,a¨#X�*Z,�c�X�"
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�¡§NV).+[#*W(+S)c3/Z&)X4,�VdV).+(zYa,b/-(+[#S)T�[���Ya,�*W`�[�SUSC,�S)[#T©/Z*W})Y�/-})*-X�T^(zS~,@*-X�.+(o,b`).+Xª��,a0U*WX�q
�D})(z*-X{T2,~TZ,�QeV).zX Y�&C,�*Z,bY�/ZX�*-(z¯a,b/-(+[#S ,�T4V)*WX{Y{(zT-XR,�T4V�[�T-T-(z`).+Xb" �1S /-&)(+T4Y{[�SD/-X�§9/����'X
Y�[#}).+_«})TWX®O^,�QR,�S T-V�X{Y�/Z*W[#T-Y�[#VG0�,bS)_�,b.+.dTW[#*W/-T�[��p_)($�>*-,�Y�/-(+[#S3/ZX{Y�&dS)(��D})X�T{" �1SRV),�*©q
/-(+Y{}d.o,�*��)O^,�Q�,bSUT-Ya,;/-/ZX�*-(zS)c«(+T��ª(+_dX{.z0�})T-X�_�/-[e(zSG¨#X{T©/Z(zcG,b/ZX�`�[�/-&�¨9(+`d*Z,b/-(+[#SC,b.>,�Sd_
X�.+X{Y�/Z*W[#S)(+YJVd*-[#V�X{*©/Z(+X�T�[��NT-[#.z(+_)T�" �1S4/Z&)X�Y{,�T-X�[��)��� PniT��b/-&)X�_)(o,�QeX�/-X{*B,�Sd_2Y�&d(+*Z,b.$q
($/10¥Y{,�S `�Xi[�`d/�,�(zS)X{_ `G0¥TW/Z}d_d09(+S)cy/-&)XiQR[9_)X�T QRX{,�T-}d*-X{_«(zS OP,bQ�,�S¥T-V�X{Y�/-*-[#TWY{[#VG0��
,�Qe[#S)c �ª&)(zY�& /Z&dXHQe[#TW/e*-X�.+X�¨�,bSD/�,�*WX�/-&)Xkr®q1Qe[9_)X�,�S)_ /-&)X�*Z,�_)(+,�.i`)*WXa,b/-&)(+S)c
Qe[N_dX f=O^gihkj�" � S /-&)X~[�/Z&dX{* &C,�Sd_��J/Z&)X~_)($�>*-,�Y�/-(+[#S /-X{Y�&)Sd(��D})X{TeY{[�QRV)*W(+TWX�/Z&)X
X�.+X{Y�/Z*W[#SU_)(z��*Z,bY�/Z(z[#S��D/Z&)X®S)X{}d/-*-[#S~_)($�>*-,�Y�/-(+[#S+�d,�Sd_�/Z&)Xy�^q1*Z,a0R_)(z��*Z,bY�/Z(z[#Sp"�ni&)X�0
,�*WX'X�T-X{SG/-(o,�.z.z02`C,�TWX{_ [#S¥/-&)Xi�C[#})*W(+X�*�/-*Z,�S)T©��[#*-Qs[���,�S¥TW/Z*W})Y�/-})*-Xb"'��/ (zT�/Z&dX�_)(z��*Z,bY�q
/-(+[#S�VC,b/-/-X{*WS�/Z&C,b/¥.+(zX{T2(+S /-&)X�*-X�Y{(zV)*-[9Ya,�.�TWVC,�Y{X~,bS)_�V)*W[�¨9(z_)X{T@(zSd��[#*WQ�,b/-(+[#S+��`G0
QeXa,�SdTR[��y, TWX�/�V�[#(zSG/ZT��',�`�[#}d/e/Z&)X�Y�&)(+*-,�.+($/10�[��P/Z&)X�SC,�Sd[�/Z})`�X{T�" ��� PniT�,�*-X
c#X�S)X{*-,�.+.$0�,�*-*-,�S)c#X�_k(+Sk*W[#V�X{T��p/-&C,b/®T-&)[#}d.+_ `�X@Y�&C,�*-,�Y�/-X{*-(z¯{X�_�,bT®�'X�.+.=" ��/�(+T^�'X�.+.
X�TW/�,b`).+(zT-&)X�_3/Z&),b/B/Z&)X�SC,�S)[b/Z})`�X{T�(+S3,^*W[#V�X�Y{[�}).+_2X�§N&)(z`)(z/�_)($�>X�*-X{SG/�Y�&)(+*-,�.+($/Z(zX{T�,�Sd_
/-&)X{(z*3_)(+,�QeX�/ZX�*-T3,�.+TW[�Y{,�S ¨b,�*©0#" � (z/-&�,�/-*Z,�S)TWQR(zT-TW(+[#S X{.zX{Y�/-*-[#S�QR(zY{*W[#T-Y�[#V�Xe[#*
,�TWYa,�SdS)(+S)c�V)*-[#`�X@Qe(+Y�*-[#TWY{[#V�X���(z/®(+T®V�[#TWT-(+`d.+X4/Z[�X�§),bQR(zS)X3/-&)X@(+Sd_)(z¨9(+_d}C,�.�/Z})`�X{T
(zS , *W[#V�Xb" �^[��'X�¨#X{*��4(z/~Qe(+c#&G/UV)*W[�¨#X�,�_d¨b,�SG/�,�c�X{[#})TU/-[ [#`N/�,�(zS Qe[#*WX c#.+[#`),�.
(zSd��[#*-QR,b/-(+[#S [#S�/-&)X�*-[�V�Xb"k°�/«,H.+,�*-c#X�*¥TWYa,�.zX��¡/-&)X�*-[�V�X�T¥/Z&)X�QRTWX{.$¨#X{T@��[�*-QtX{SNq
/Z,�S)c#.zX{_eS)X�/1��[#*-�DT'��[�*��ª&d(+Y�&U,a¨#X�*Z,�c�X{_�T©/Z*-}dY�/Z}d*Z,�.L_C,b/Z,¥,�*WXP*WX��D})(z*-X{_>"Jni&)X{TWX®Ya,bS
`�XU[#`d/Z,�(+S)X�_ `G0��Pq�*Z,a0�[#*¥S)X{}d/-*-[#S _)($�>*-,�Y�/-(+[#S�� ,�S)_ `G0 OP,bQ�,�S T-V�X{Y�/-*-[#TWY{[#VG0�"
�9/-*-})Y�/Z})*-,�.¡Y�&),�*Z,�Y�/ZX�*-(+¯{,b/Z(z[#S [���SC,bS)[�/Z}d`�X�T�(+T�,�.zT-[�X�T-TWX{SG/Z(+,�.¡/Z[U}dS)_)X{*WTW/Z,�S)_ /Z&)X
c#*W[��i/Z&~QRX�Y�&C,�S)(zT-QeT��9/Z[ TW/-})_d0�/-&)X�(+S�
C})X{SdY{X�[��B/Z&dX�TW09SG/Z&)X�T-(+TªY�[#S)_)($/Z(+[�S)T��N[#*'/Z[
,�S),�.z09¯{Xy/-&)X4X�eY{(zX{S)Y�0~[��¡,eV)}d*-(2�)Ya,b/-(+[#SUV)*W[NY�X{TWT{"

� �!� � &�� &�� ������� ) %���������� *

O^,�QR,�S .z(z/ZX�*Z,b/-})*-XR,�`�[#}d/¥Y�&)X{Qe(+Y{,�.',bV)V).+(zYa,b/-(+[#SdT3,bV)V�X{,�*-T@,b� /ZX�*�!��-3�u��ª&)(+.zX�,b.$q
Qe[#TW/ ,�.+.N[��C/Z&dX�/Z&)X�[#*-X�/Z(+Y{,�.N��[#*W�3�',�TJYa,�*W*-(zX{_ [#}d/ Xa,�*W.+(+X�* � !��=" ni&)(zT Y�&)*-[�S)[#.+[�c#(+Y{,�.
�F,�Y�/i��,bTi_)})X�/Z[ /ZX�Y�&)S)(zYa,�.p(zT-TW})X{T��C(+S)Y�.+})_)(zS)c¥��Xa,��U(zSG/ZX{SdT-(z/10���
C[#}d*-X{TWY{X�S)Y{X2(+SG/ZX�*©q
��X�*-X{SdY{X��¡,�S)_ (+S)X��eY{(+X�SG/¥.z(+c#&G/�Y�[#.+.zX{Y�/-(+[#S ,bS)_ _)X�/ZX�Y�/Z(z[#Sp"Rni&)(+T��F,�Y�/3Y�&),�S)c#X�_ (+S
!���3#u'�ª(z/-&4/-&)XJ(+SG/-*-[9_)})Y�/-(+[#S�[b�d�C[#}d*-(+X�*>/Z*-,�S)T©��[#*-Qlf=�¡n^jpO^,�QR,�Sy/ZX�Y�&)S)(��D})X���TWQ�,�.z.
Y�[#QRVd}d/ZX�*-T@,bS)_�S)X{,�*©q�(+Sd��*-,�*-X�_ .o,bT-X{*WT{"�ni&)XUO^,�QR,�S�TWYa,b/W/ZX�*-(+Sdck(+T2X�§NV).+,�(+S)X�_�,�T
,~T-})V�X{*WV�[�T-(z/-(+[#S `�X�/1��X{X{S [�Vd/Z(zYa,�.J,bS)_�¨9(+`d*Z,b/-(+[#SC,b. [#T-Y�(+.z.o,b/-(+[#S)T®(+S /Z&)XeX{.zX{Y�/-*-[#S
Y�.+[#})_ [��^,kQR[�.+X{Y�}).+XHfF_d(+V�[#.+Xe[��i/Z&dX�QR[�.+X{Y�}).+XeY{.+,�T-TW(+Y{,�.+.$0)j�"Hni&)X�T-XU[#TWY{(z.+.o,;/Z(+[�S)T
,�*W(+TWX �ª&dX{S , Qe[#S)[9Y�&)*-[#QR,b/-(+Yk.z(+c#&G/U[��¥X{S)X�*-c�0! #"%$�X�S)Y{[#}dSD/-X{*WTHQR,b/-/-X{*�fFcG,bT��
TW[#.+(z_���[�*y.+(2�9}d(+_Ljª,�S)_k/-&)X{*WX (+Ty,�TWQ�,b.+.�V)*-[#`),�`)(+.z(z/10U/-&C,b/�($/®�ª(+.z.B`�X TWYa,b/W/ZX{*WX{_ ,b/
/-&)XHT-,�QRX~��*-X��D})X{S)Y�0#" �P[��'X�¨#X�*��P,�T-QR,�.z.���*Z,�Y�/Z(+[�S [��y.+(+c�&D/HfF,�V)V)*W[�§N(zQ�,b/-X{.z.z0³!
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V)&d[�/Z[#S~(zS !�5���j'(+TiTWYa,b/W/ZX�*-X{_H,b/ª[#Vd/-(+Y{,�.>��*-X��D})X{S)Y�(+X�TP_)($�>X�*-X�SD/i��*W[#Q��C,�S)_~})TW}C,�.+.$0
.z[���X{*2/Z&C,bS��¡/Z&dXR��*-X��D})X{S)Y�0�[��i/-&)X�(zS)Y{(z_)X{SG/¥V)&)[�/-[#S)T{"�ni&)X�V)*W[NY�X{TWT .+Xa,b_)(+S)c~/Z[
/-&)(+T«(+SdX{.o,bTW/Z(zYUT-Y{,b/-/-X{*-(zS)c (zT«�9Sd[��ªS³,�Te/-&)XkO^,�QR,�S X���X{Y�/a" O^,�Q�,bS TWYa,b/W/ZX{*W(+S)c
Y�[#}).+_ [9Y{Y�})*y�ª(z/-&�,UY�&C,bS)c#Xe(+Sk¨9(+`)*-,b/Z(z[#SC,�.��>*W[�/�,b/-(+[#S),�.¡[#*�X�.+X�Y�/Z*W[#S)(zY X{S)X�*-c�0 [b�
,UQe[#.+X�Y{}).zX�"R%'&)X{Qe(+T©/ZT2,�*WXeY�[#S)Y�X{*-SdX{_�V)*W(+QR,�*-(z.z0U�ª($/Z& /Z&)X«¨9(+`)*-,b/Z(z[#SC,�.¡OP,�QR,�S
X��>X�Y�/a"Jni&dX�_)(z��X{*WX{S)Y�Xy`�X�/1�'X�X{SU/Z&dXy(+S)Y�(+_)X�SG/�V)&)[b/Z[#SU,bS)_�/Z&dX�OP,bQ�,�SRT-Y{,b/-/-X{*-X�_
V)&d[�/Z[#S3(+T�X��D}C,�.D/Z[ª/Z&dX'X{SdX{*-cb03[b�L,^¨9(+`d*Z,b/-(+[#S �D}C,�SG/�,P[��)/Z&dX�TWYa,b/W/ZX{*W(+S)cPQR[�.+X{Y�}).+Xb"
° OP,�QR,�SRT-V�X{Y�/-*-})Q�Y{[�S)T-(zTW/ZT'[���T-Y{,b/-/-X{*WX{_U(+SG/-X{S)TW(z/10RV).+[�/W/ZX�_R¨9T{"JX�S)X{*Wc�0 f�[#*���*WX�q
�D})X�S)Y�0dj;�d,�T'TW&)[��ªS�(+SR�¡(zc¥M9"z!#" ��,bY�&�V�X{,�� Y{[�*-*-X�T-V�[#S)_)T�/Z[¥,2c#($¨#X�S�O^,�Q�,bSRTW&)(z� /
��*W[#Q /-&)X (+SdY{(+_dX{SG/y.z(+c#&G/yX�S)X{*Wc�0  #"%$a"¥�C*W[#Q /Z&)X �D}C,�SG/-})Q�QeX{Y�&C,�Sd(+Ya,b.¡V�[#(+SG/y[b�
¨9(+X�� ��/Z&dX�(+SG/ZX�*Z,�Y�/Z(z[#S@(+T�T-X�X{Se,�TJ,�S X�§NY{(z/Z,b/Z(z[#S¥/-[�,P¨9(+*©/Z}C,�.NTW/Z,b/ZX�.z[��'X�* (+S@X�S)X{*Wc�0
/-&C,�S�,~*WXa,�.JX�.+X�Y�/Z*W[#S)(zY«/-*Z,�SdT-(z/-(+[#Sk�ª($/Z& S)Xa,b*-.z0HY{[#(zS)Y{(z_)X{SG/2_)X�q1X�§NY�(z/�,;/Z(+[�S�,bS)_ ,
Y�&C,bS)c#Xi(+S@¨9(z`)*Z,b/-(+[#S),�.NX�S)X{*Wc�0#"¡ni&)XiX{S)X�*-c�0@_)(z��X{*WX{S)Y�Xi`�X�/1�'X�X{S«/Z&)Xi(zS)Y{(z_)X{SG/�,�Sd_
TWYa,b/W/ZX{*WX{_RV)&)[�/-[#S)T�(+T�*-X�V)*-X�T-X{SG/-X{_U`G0 /Z&)XP,�*W*-[��ªT�[b�p_)($�>X�*-X{SG/�.+X�S)c�/-&)T�(zSe�¡(+c3MN"mMN"
ni&)X4¨9(+`)*-,b/Z(z[#SC,�.>X{S)X�*-c�0~(zT^_d(+T-TW(+VC,;/ZX{_�,�T^&)Xa,;/��L`)}d/���`�X{Y{,�})TWX¥[���/Z&)X2.+[�� X�S)X{*Wc�0
[��ª/-&)X~OP,bQ�,�S TWYa,b/W/ZX�*-(+Sdck/Z&)XUT-,�QRVd.+X�(zT@S)[�/«&)X{,b/ZX�_ ,�V)V)*WX{Y{(+,�`).$0#" � &dX{S /Z&)X

�¡(zc#})*WX�MN"$!-�BOP,bQ�,�S�TWV�X�Y�/-*-})Q ��*W[#Q [�S)X�SC,�S)[�/-})`�X /�,��bX{S2[�¨�X{*�,�`)*-[#,�_���*-X��D})X�S)Y�0
*-,�S)c#X�})T-(zS)c������	��
��� ��3G� S)Q X�§dY�(z/Z,b/Z(z[#S ,bS)_³T-&d[��ª(zS)c�/-&)X�*Z,�_)(+,�.i`)*WXa,b/-&)(+S)c
Qe[N_dX^f=O^gihkj;�a/-&)X�xPq1`C,�Sd_���/Z&)X�r®q1`C,�Sd_¥,�Sd_2/-&)X�r , q1`C,bS)_p"¡�NX{Y�[#S)_Nq�[#*-_)X�*�Qe[9_)X{T
,�*WXy,�.zT-[¥,�`)T-X�*W¨�X{_p"�ni&)X®��X{,b/Z}d*-X{T�Q�,b*-��X�_��ª(z/-&�,�SU,bTW/ZX�*-(zT-��f��bj�,b/'v-5#v �d�#MN!-�9,�Sd_
�#u�v«Y�Q�����,�*WX4��*W[#Q /-&)X3�N( 9#�9( ��� T-})`)T©/Z*-,b/ZX3,�S)_�,�*-X4})TWX{_���[#*�/Z&)X2Ya,b.+(+`d*Z,b/-(+[#S�[b�
/-&)X4SC,�S)[�/-})`�X3O^,�QR,�SUT-V�X{Y�/Z*W})Q4�wM�� "
(zS)(z/-(o,�. V�[#V)}d.o,b/-(+[#S [��ªX�§NY�(z/ZX�_ TW/Z,b/ZX�T@(+T¥,�V)V)*W[�§N(zQ�,b/-X{.z.z0 ¯�X{*-[ f�`)}d/¥S)[�/@X�§d,�Y�/-.z0
¯�X{*-[Gj;�B/Z&)X«(+Sd(z/Z(+,�.�TW/�,;/ZXeYa,�S `�XeY{[�S)T-(z_)X{*WX{_�,bT4/-&)X«c#*-[�})S)_ TW/�,;/ZXR,�S)_ /Z&)XeT-Y{,b/Wq
/-X{*-X�_ V)&)[�/-[#S �ª(z.+.�&C,a¨#X�.z[��'X�*@X{S)X�*-c�0 /Z&),�S /Z&dX�(+S)Y�(+_)X�SG/@V)&)[b/Z[#Sp"�ni&)(+T¥X���X{Y�/

!�v
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(zT@Ya,�.z.+X�_ OP,�QR,�S �9/-[#��X�T«T-Ya,;/-/ZX�*-(zS)c _)X{V)(zY�/-X{_ (+S �¡(zc)"JM9" MN" �1S /Z&)X~*-X{,�.'��[#*-.z_��
/-&)X{*WX@,�.$��,a09T®X�§d(zTW/®,RY�X{*W/Z,�(+S�SD})Q@`�X{*®[b� X�§NY�(z/ZX�_kTW/Z,b/ZX�T®(zSk,RQe[#.zX{Y{}d.+X�"�OP,�QR,�S
TWYa,b/W/ZX{*W(+S)c���*-[#Q ¨9(+`d*Z,b/-(+[#SC,b.+.z0 X�§NY{($/ZX�_KQR[#.zX{Y�}).+X�TR.zXa,a¨#X�T�/Z&)X�QR[�.+X{Y�}).+X�(+S /Z&)X
c#*W[#})S)_ TW/Z,b/ZXb"�ni&)XeT-Y{,b/-/-X{*WX{_�V)&d[�/Z[#S�,�V)V�Xa,b*-T3,b/2&)(+c#&dX{*4X{S)X�*-c�0��¡,bT3TW&)[��ªS (+S
�¡(zc)"BMN"mMN"�ni&d(+T3,�SG/Z($q|�9/Z[���X{T2T-&d(z� /ZX�_�O^,�QR,�S�TWV)*-X�Y�/-*-})Q (+T2,�.$��,a09T3��Xa,b��X{*3/Z&C,�S
/-&)X��9/-[#��X�T©q�T-&)($� /ZX{_UTWV�X�Y�/-*-})Q��d`)}N/ª,b/�*-[9[#Q¬/ZX{QeV�X{*Z,;/Z})*WX®(z/�(+T�TW/-*-[#Sdc@X{S)[�})c#&�/Z[
`�X4})T-X���}).���[#*i¨N(z`)*Z,;/Z(+[�SC,�.���*WX��D})X�S)Y{(zX{T^.+X{TWT^/-&C,�S�,�`�[#}d/4!���5�5«Y�Q�����"�ni&)X¥�9/-[#��X�T
,�Sd_�,bSD/-($q|�9/Z[#�bX{TªT-V�X{Y�/Z*-,RY{[�SD/Z,�(+SU/-&)X4TZ,�QeXy��*-X��9}dX{S)Y�0�(zSd��[#*WQ�,b/-(+[#S>"

ni&)X3OP,bQ�,�S~TWV�X�Y�/Z*W})Q (+TiY�&),�*Z,�Y�/ZX�*-(+¯�X{_���[#*�!�u«QR[9_)X{T�" �1S�/-&)X4S)X�§9/PT-})`)TWX{Y�q
/-(+[#S)T�����X¥�ª(z.+.B`)*-(zX
)0�_)(zT-Y{}dT-T®/-&)*-X�X@�D(+S)_)TP[���Qe[N_)X�Ty,�Sd_H/Z&)X¥(+Sd��[#*WQ�,;/Z(+[�S~/-&C,b/
Y{,�S~`�X�X�§N/-*Z,�Y�/ZX�_���*W[#Q�/-&)X{Q (zS�/Z&)X���*-,�QRX®[���Ya,�*W`�[#S~SC,bS)[�/Z}d`�X�TWV�X�Y�/Z*W[#T-Y�[#VG0#"

�¡(zc#})*WX�MN"mM � O^,�QR,�S TWYa,b/W/ZX�*-(+Sdck(+T2_)(z¨9(z_)X{_�(zSG/Z[�/1��[H/109V�X{T@/Z&),b/@,b*-X��DS)[��ªS ,�T
�9/-[#��X�T ,�S)_ ,�SG/Z( q©�9/-[#��X�T¥T-Y{,b/-/-X{*W(+S)c)" �1S /Z&)X7�C*-T©/@Ya,bT-X���/Z&)X��9/Z[#�bX{T@TWYa,b/W/ZX�*-X{*3(+T
.z[���X{*^(+S�X{S)X�*-c�0~/-&C,�SH/-&)X3(zS)Y{(z_)X{SG/PV)&)[�/-[#SH�ª&)(z.+X4(+S�/Z&)X2.o,;/-/ZX�*^/-&)X3,�SG/Z($q|�9/Z[���X{T
TWYa,b/W/ZX{*WX{*P(+T^&)(+c#&dX{*^(+SHX�S)X{*Wc�0~/Z&C,bS�/Z&dX¥(+SdY{(+_dX{SG/®Vd&)[�/Z[�Sp"ªni&)X{TWX¥/1�'[UVd*-[9Y{X{TWT-X�T
c#($¨#X�X��9}d(z¨b,�.+X�SG/P(zSd��[#*WQ�,b/-(+[#S�,�`�[#}d/i/Z&dX2T-,�QeV).+Xb"

o B��rB�� 1����Dk�� m	�ji � � e g k ��
� ��� �� 1�;^I �
ni&)XHOP,bQ�,�S ��Xa,b/-})*-X�T fF,�V)V�Xa,�*W(+S)c�`�X�/1�'X�X{S !�M�5 Y{Q ������������� � M#��5�Y�Q ���
��[#*y��� PniTy�ª($/Z&)(zS !@SdQ ������� M�S)Q]_)(o,bQRX�/ZX{*WT�jªY{[#*W*-X{TWV�[�S)_k/Z[�/-&)X@,b/-[#Qe(+Y
¨9(+`d*Z,b/-(+[#Se[��p/-&)X�%³,b/-[#QeT�(zSR/Z&dX®*Z,b_)(o,�.L_)(z*-X�Y�/Z(z[#S��9,�T�(z�>/-&)X®/-})`�X^��,bT'`)*WXa,b/-&)(+S)c

!a5
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fF�¡(+c)"9M9"mvGj�" ni&)X�T-X®��X{,b/Z})*WX{T',�*-Xª¨#X�*W0R})T-X���}).���[�*�Y�&C,b*Z,�Y�/ZX{*W(+¯�(+S)c3SC,�S)[�/-})`�XP_)(+,�QeX�q
/-X{*-T�/-&)*-[�})c#&�/Z&dX�*-X{.+,b/Z(z[#S ��� � � � ��� � ����� �d�ª&)X�*-X�/Z&dXyVC,�*-,�QRX�/ZX�*-T � ,�Sd_ �
,�*WX@_)X�/ZX{*WQR(zS)X{_HX�§NV�X�*-(zQRX�SD/Z,�.+.$0#"��C[#*^/109V)(+Y{,�.J��� ^n `d})S)_).zX{Ty(zSH/Z&)X _d(o,�QeX�/-X{*
*-,�S)c#X � � � !	�m�	
 5d"mM¥S)Q��N/-&)X�¨�,b.+})X�T � � Mb5Gv@Y�Q�����S)Q ,�S)_ � �s!!5 Y{Q ����&C,�T
`�X{X�S@��[#})S)_¥��[�*J��� ^niTJ`)})S)_).zX{T�f��ª&)X�*-X � (zT ,�S@}dV)T-&)($� / Y�[#QR(zS)cP��*W[#Q /Z&)X�/Z})`�X�q
/-})`�XP(+SG/ZX�*Z,�Y�/Z(z[#SLj�" �L[�*�(zT-[#.+,b/ZX�_U��� ^niTi[#SU,�S�[a§N(+_d(+¯{X�_~�N(�T-})`)T©/Z*-,b/ZX�� � � Mb5 3
Y�Q�����S)Q],�Sd_ � � 5«&C,a¨#X2`�X�X{S~��[#})S)_>" ��/ª(zT^(zQRV�[#*©/�,�SG/�/-[eV�[#(zSD/ª[�}d/i/Z&C,;/��)��[#*
/-&)X«})T-}C,b.�_d(o,�QeX�/-X{*�*Z,bS)c#XU!eS)Q � � � � MUS)Q��p/Z&)X�T-X«/1�'[�T-X�/-T3[b��VC,�*-,�QeX�/ZX�*-T
V)*W[�¨N(z_)XeT-(+Qe(+.+,�* � � ��[�*¥,�c#(z¨�X{S ��� � � ��_)(z��X{*W(+S)c~Y�[#S)T-(z_)X{*-,�`).$0 [#S).z0 ��[�* � ��� !
S)Q ,�Sd_ ����� MRS)Q�"y�^[��'X�¨#X{*��p��[#* � ��� !@S)Q���/-&)X@T-(zQRVd.+X ������� � �� � �����
*WX{.o,;/Z(+[�Sk(+TySd[�/4X�§NV�X{Y�/-X{_ /Z[~&)[#.z_ _)})X /Z[US),�S)[�/-})`�X .+,b/-/-(+Y�X¥_)(zTW/Z[�*W/Z(z[#S)Ty.zXa,�_d(+S)c
/-[k,�Y�&d(+*Z,b.+(z/10k_)X{V�X{S)_dX{S)Y�XU[�� ������� "��C[#*3.+,�*-c�Xe_d(o,�QeX�/-X{*4/Z})`�X{T�f � �� M�SdQ�j
/-&)X�(+SG/ZX�S)T-($/10�[��B/-&)X�O^gih	��Xa,b/-})*-X�(zT'�'X{,��U,�Sd_U(+T�&C,b*-_).$0�[#`)TWX{*©¨�,b`).+Xb"'��/i(+Tª,�.zT-[

�¡(zc#})*WXHM9"mv ��n���[�V�[�T-T-(z`).+X~Qe[N_dX{Te[��®/-&)XHO^,�QR,�S ¨N(z`)*Z,;/Z(+[�SC,�.�TWV�X�Y�/Z*W})Q�"sf=,Gj
O^,�_)(+,�.>`)*WXa,b/-&)(+SdceQe[9_)Xef=O^gih QR[9_)X{TZj;�Bf�`Lj'n�,�S)c#X�SD/-(o,�.�Qe[9_)X{T2f=r QR[9_)Xaj ��v��="
(zQRV�[#*W/Z,�SG/ª/Z[�QeX{SG/Z(z[#SH/-&)X@*-[�.+X2[��J/Z&)X¥.o,�TWX{*®X�S)X{*Wc�0#"�°�/�,�SG0HX�S)X{*Wc�0-��($/®(zT®V�[#T©q
TW(+`).zX2/-[�X�§NY{($/ZX¥/-&)X@Qe[#.+X�Y{}).zX{T���&)[���X�¨�X{*�/Z&)X¥(+SG/ZX�S)T-($/10�[b�J/Z&)X O^,�QR,�SHTWV�X�Y�/-*-})Q
Y�[#}).+_ `�X���Xa,��L" � &)X{S ��XU})T-X~,k.+,�T-X�*@X{S)X�*-c�0 Y{.z[#T-X�/-[ X{S)X�*-c#(zX{T¥�ª($/Z& ,H¨#X�*W0
&)(zc#&kV�[#V)}).+,b/Z(z[#SH[b� �9}),�SG/Z})Q�TW/�,;/ZX{T����DS)[��ªS�,bT�j�,�S �P[�¨�XeTW(+S)c�}).o,�*W(z/-(+X{Tª(zSH/Z&)X
_)X�S)T-($/10 [���TW/Z,b/ZX�T����'X«[#`N/�,�(zS�,UY�.+Xa,b*�OP,bQ�,�S TWV�X�Y�/-*-})Q f�&)(+c#&dX{*�(+SG/-X{S)TW(z/10djP/Z&)X
TW[�Ya,b.+.+X�_HO^,�QR,�S�*-X{TW[#SC,�SdY{X@TWYa,b/W/ZX{*W(+S)cd" �1S �¡(+cd"LMN"�5R/Z&dX¥_)X�S)T-($/Z(+X�TP[b�JTW/Z,b/ZX�TP��[#*
/-&)*-X�Xª��� PniT¡Ya,�.zY{}).+,b/ZX�_¥`G0¥QeXa,bS)T¡[��C/-(+c#&G/©q1`)(zS)_)(+Sdc^QeX�/-&)[9_ ,�*-X�_)(+TWV).o,a0�X{_ ,�Sd_
/-&)XPY�[#*-*WX{TWV�[#Sd_)(+S)c¥OP,bQ�,�SeT-V�X{Y�/Z*W})Q�"��C[#*J/-&)(+T�Ya,�TWX��N(z/�(+T�V).z[�/-/-X{_R/-&)X^_)(o,�QR,b/-X{*
[���/Z&dX2S),�S)[�/-})`�Xy¨9T�"�/-&)X4_)(z��X{*WX{S)Y�X2[b�¡X�S)X{*Wc�0U`�X�/1��X{X{S�/Z&)X �C*WTW/ª/1�'[0j�,�S��P[�¨�X
TW(+S)c#}d.o,�*W(z/Z(zX{T�.o,�`�X{.zX{_U,bT�� ���� "Jni&)[#TWX2QR,�V)T�,�*-Xy�DS)[��ªS�,�T � ,b/�,b})*Z,¥Vd.+[�/-T��)TWX{Xy��[#*��})*©/Z&)X�*ª_)X�/Z,�(+.zT � 5�� "

!��
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�¡(zc#})*WXªMN"�5�� xyX�S)T-($/10@[���TW/Z,b/ZX�T���[#* /-&)*-X�XP��� PniT�Ya,�.zY{}).+,b/ZX�_ })T-(zS)c�/Z(zc#&G/Wq1`d(+S)_)(zS)c
QeX�/-&)[N_HT-&)[��ª(+Sdc�/Z&)XXj�,bS �P[�¨#X TW(+S)c�}).o,�*W(z/-(+X{T�"P°PT®��X Ya,�S TWX{X���/Z&)X@X�S)X{*Wc�0k_d(z�oq
��X�*-X{SdY{Xe`�X�/1�'X�X{S T©09QRQeX�/-*-(+Y{,�. V�Xa,��DT���.+,�`�X{.+X�_ ,�T � �� � ��(+T�Y�&C,b*Z,�Y�/ZX{*W(+T©/Z(+Y«[���Xa,bY�&SC,bS)[�/Z}d`�X��B/-&)X{*WX���[#*WX«(z/4Ya,bS�`�X«})T-X�_�,�T2, �CS)c#X�*-V)*W(+SG/a"eg�0 }dT-(+Sdc�O^,�QR,�S T-Y{,b/Wq
/-X{*-(zS)c��D/Z&)X�T-X�X�S)X{*Wc�0�_)($�>X�*-X�S)Y{X�Tª,�*-XyVd.+[�/W/ZX{_R¨NT�"J/Z&)Xy_d(o,�QeX�/-X{*'[b��/Z&)XyS),�S)[�/-})`�X
(zSUQ�,�VdT�Ya,�.z.+X�_ � ,;/�,�})*-,@V).+[b/ZT{"'�1QeV�[#*W/Z,�SG/i(+Sd��[�*-QR,b/Z(z[#S�Y{,�S~`�X�X�§N/-*Z,�Y�/ZX�_���*W[#Q
/-&)X{TWX3QR,�V)T��)T-})Y�&H,�Ti/Z&)X4_)(+,�QeX�/ZX�*�[���/Z&)X4SC,bS)[�/Z}d`�X2,�S)_~/Z&dX2Y�&d(+*Z,b.+(z/10 � v�� "

o B��rB o 8 � ��
 � � e k�� m	� ��� � �
�
� ��� ���

ni&)Xe[#`)TWX{*©¨�,;/Z(+[�S�[���Y�&C,�*-,�Y�/-X{*W(+TW/-(+Y«Q@}).$/Z(zV).+X@V�Xa,b�H��Xa,b/-})*-X�T¥,b*-[#})Sd_ !���3-5�Y�Q ���
,�.zT-[ V)*-[�¨9(+_dX{TU, T-(+c�SC,b/Z}d*-X�[���Ya,b*-`�[#S³SC,�Sd[�/Z})`�X{T�" �9V�X�Y�/Z*-, (+S /Z&d(+T«��*-X��D})X�S)Y�0
*-,�S)c#X�Ya,�S `�X�})T-X�_ ��[#*R��� ^niT�Y�&C,�*-,�Y�/-X{*-(z¯a,b/-(+[#S+�'(+Sd_)X{V�X{S)_dX{SG/�[��®/Z&)X�OPg�h
[#`dT-X{*©¨b,b/Z(z[#Sp"�ni&)(zT3Q¥}).z/-(+V).zX@V�X{,��k��Xa,;/Z})*WXRY{,�S�����[�*2X�§d,�QRVd.+X���,�.zT-[�`�Xe})T-X�_ ��[#*
_)(+,�QeX�/ZX�*¡Y�&C,b*Z,�Y�/ZX{*W(+¯{,b/Z(z[#S��G,�.$/Z&)[�})c#&¥/-&)Xi(+Sd��[�*-QR,b/Z(z[#S3Vd*-[�¨9(+_)X�_e(zT .+X�T-T�,�Y�Y{})*-,b/ZX
/-&C,�SU/Z&)X4O^gih	��Xa,;/Z})*WX��L,�S)_~($/iV)*-[�¨9(+_dX{Tª(+Sd��[�*-QR,b/Z(z[#S�,�`�[#}d/'/Z&)X4QeX�/�,b.+.+(zYPY�&),�*©q
,�Y�/ZX�*2[b�'/Z&dX���� PniT¥(zS *-X{TW[#SC,�SdY{XR�ª($/Z&�,�c�(z¨#X�S�.+,�T-X�*4.+(+SdX�" ni&)X�r�QR[9_)X�T2[b�
¨9(+`d*Z,b/-(+[#S~,�*WX�T-&)[��ªS�(+S��¡(+cd"CMN"wvd"

ni&)X�O^,�Q�,bSNq|,�.z.+[���X{_®/Z,�S)c#X�SD/-(o,�.bQR[9_)XJ(zS�c#*Z,�Vd&)(z/-X (+T�[#`dT-X{*©¨#X�_@,b/J!���3GM�Y{Q ��� �
,�Sd_ (+T Y{,�.+.zX{_@/Z&dXªr Qe[N_dX4f���*W[#Q c�*Z,�V)&d(z/ZXaj�"�ni&)X�/�,�Sdc#X{SG/Z(+,�.Cr QR[9_)X�(+Se��� ^niT
c#($¨#X�T�*W(+T-X�/Z[®,PQ@}).$/Z( q1V�Xa,��^��Xa,b/-})*-X��#,�.zT-[^SC,�QeX{_ r³`C,bS)_��b�ª&dX{*-X'})V¥/Z[PT-( §3OP,�QR,�S
V�Xa,��DT Y{,�S `�XU[�`)T-X�*W¨#X�_ (zS ,��C*WTW/Wq�[#*-_dX{*«O^,�Q�,bS�V)*-[9Y{X�T-T�" �^[���X�¨�X{*���,kT-(zQRVd.+X
,�S),�.z09T-(zT3Y{,�S `�X�Ya,�*W*-(zX{_�[#}N/@Y{[�S)T-(z_)X{*W(+S)cH/-&)X�Qe[#T©/@(+SG/-X{S)TWX~r]V�Xa,b�9T3/Z&C,b/ ,�*-X
.+,�`�X�.+X�_~,�T���� �N��[#*ª,b/Z[�QR(zYy_)(+TWV).o,bY{X{QeX{SG/-Tª,�.+[#Sdc@/Z&)X�/Z}d`�X2,;§N(+T��C,�S)_�,�T�� � �d��[#*
Qe[N_dX{T �ª(z/-& ,;/Z[#Qe(+Y�_d(+T-Vd.o,�Y�X{QeX{SG/R,�.+[#Sdck/Z&)X�Y{(z*-Y{}dQe��X�*-X{SG/-(o,�.�_d(+*-X�Y�/-(+[#Sp" ni&)X
.z[���X{*W(+S)c [��y/-&)X���*WX��D})X�S)Y�0 ��[#*«/Z&)X�� �³QR[9_)X�(+T«Ya,�}dT-X{_K`G0 /Z&dXHY{}d*W¨b,b/Z}d*-XH[b�
/-&)X�SC,�Sd[�/Z})`�X��ª&)(zY�& T-[�� /-X{S)T¥/-&)X�/�,bS)c#X{SG/-(o,�.�¨9(+`)*-,b/Z(z[#S (zS /Z&)XUY�(+*WY{})Q«��X{*WX{SG/Z(+,�.

!�u
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_)(z*-X�Y�/Z(z[#Sp"^ni&)X@_)($�>X�*-X�S)Y{X@`�X�/1��X{X�S /Z&)X@r\`C,bS)_k.+(zS)X{TW&C,�V�X3��[#*^T-X�QR(zY{[#Sd_)})Y�/-(+S)c
,�Sd_HQeX�/�,b.+.+(zY���� ^niTy(+TªX�¨N(z_)X{SG/®(+S~/Z&)X2.+(zS)X{TW&C,�V�X2[b�¡/Z&dX � � ��X{,b/Z})*WX��L�ª&)(+Y�&�(+T
`)*W[G,�_)X�S)X{_���[�*'QeX�/�,b.+.+(zY^��� PniTi(zS�Y{[�QRVC,b*-(+TW[#SR�ª($/Z&�/-&)X 0�[#*WX{SG/Z¯�(o,�S�.z(+S)X�T-&C,bV�X
��[#*iTWX{Qe(+Y�[#S)_)})Y�/Z(zS)c /Z})`�X{T�"'ni&)(zT^`d*-[G,�_dX{S)(zS)c«(+Tª*-X�.o,b/-X{_~/Z[ /Z&)X2V)*WX{T-X�S)Y{X3[�����*-X{X
X�.+X{Y�/Z*W[#S)Tª(+S~SC,�Sd[�/Z})`�X{Ti�ª($/Z&~QRX�/�,�.z.+(zY®Y�&C,�*-,�Y�/-X{*�"

o B��rB � :(k � �ri � � i
�
k ����� b � � � ��� � �

�
: ��� ���

^[��',�_C,a09T��¡(z/4(+T4`�X{.z(+X�¨�X{_ /Z&C,b/4/-&)XR_d(+T-[�*-_)X�*2`),�S)_KfFx�`C,bS)_Lj�Y{[#}).z_�`�Xe&)X{.zVd��}).
/-[3Y�&C,b*Z,�Y�/ZX{*W(+¯�XPQR,�SG0 _)X��>X�Y�/ZT�(+SeYa,�*W`�[�SRSC,bS)[�/Z}d`�X�T��dTW})Y�&�,bT��D¨�,bYa,�S)Y�(+X�T��9�9(zS)�DT��
&)X�Vd/�,bc#[#SNq�V�X�SD/Z,�c#[#S VC,b(+*-T�.�&)[��'X�¨#X�*3/Z&dX �9}dX{TW/-(+[#S (+T®TW/Z(z.+.�[#V�X�Sp"��1S T-[�QRX Y{,�T-X�T
/-&)X rt`C,bS)_ (+T�Qe[#*-XH(+SG/ZX�S)T-X /Z&),�SK/Z&)X x `C,�Sd_ (zS)_)(zYa,b/-(+S)c�Y{X{*©/�,�(zS [#*-_)X�*�(+S
/-&)X«TZ,�QeV).+X���&)[��'X�¨#X�*3�ª&)X�S�/Z&dXe*WX�¨�X{*-TWX�(zTy/Z*-}dX«��Xec#}C,�*-,�SG/ZX{X /-&)X«V)*-X�T-X{SdY{X�[b�
,�Qe[#*WV)&)[#})TPYa,�*W`�[�S��>`�X{Y{,�})T-X [b�J/Z&)X@`),�_ *-X�T-[#SC,bS)Y{X Y�[#S)_)($/Z(+[�Sp" �1Sk/-&)X{TWX Ya,�TWX{T��
/-&)X®[#`dT-X{*©¨b,b/Z(z[#S�[��B,3V�X{,���,b*-[#})Sd_k!a5D��52Y{Q ����(+T�,�.zT-[@Y�[#QRQe[#Sp"�ni&)X�O^gih �D/Z&)X
r®q1`C,bS)_�,�S)_U/Z&)X2xPq�`C,�S)_�,�*WX2TW&)[��ªSH(zS���(+c)")MN"z!�"

� � � � ( � � )'% ��� ��$�� % &�� ) $ ���

ni&)X4SC,bS)[�/Z}d`�X�T��'X�*-X4(+_)X�SG/Z(2�)X{_~})T-(zS)c«�P(zc#&~OªX{T-[�.+}d/-(+[#SUn�*Z,�SdT-Qe(+T-TW(+[#S~�J.zX{Y�/-*-[#S
h�(zY{*W[#T-Y�[#VG0�fF�®O¡nª��hkjiY{[�Q@`)(+SdX{_��ª($/Z&�X{.zX{Y�/-*-[#S�_)(z��*Z,bY�/Z(z[#S��d/-&C,b/®,�.+TW[e,�.+.z[���X{_
/-[ (zSG¨#X{T©/Z(zcG,b/ZX /-&)X Y�&)(+*-,�.+($/Z(+X�T�[��¥, S),�S)[�/-})`�Xb"�ni&dX (zQ�,bc#X{TU[��2/Z&dX �PO¡nª��h
Y�[#S)T-(zTW/®[��JV)*W[�	WX{Y�/Z(+[�S)Ty,�.z[#S)ce/Z&)X3V)*-[#V),�cG,b/-(+[#S�_)(+*WX{Y�/Z(+[�SH[�� /-&)X¥X�.+X�Y�/Z*W[#Sk`�Xa,�Q�"
ni&)Xe(+SN��[#*-QR,b/Z(z[#SH/-&C,b/2Ya,�S `�XeX�§9/Z*Z,bY�/ZX�_ ��*-[�Q�/Z&dX{T-Xe/ZX�Y�&)S)(��D})X�T@,�Y�Y{[#}dSD/-T2��[�*��
f�( jPTWX{.z�oq�[#*-c#,�S)(+¯{,b/Z(z[#Sk[���/Z&dX@/Z})`�X{T3,�S)_ /Z&dXe_dX{S)TW(z/10 [���/Z})`�X{TRfF,�V)V)*W[�§N(zQ�,b/-X{.$0)j �
f�(+( j�_)(o,�QeX�/-X{*WTJ[��>/-&)Xi/Z})`�X{T��d,�Sd_kf�(+(+(oj�,b/-[#Ql_)(zTW/-*-(+`d}d/Z(z[#S�fF&)X�.+(zY{(z/10dj¡[���/Z&dX^/-})`�X�T{"
%�,�*W`�[�S S),�S)[�/-})`�X�T4Y{[#}).z_ `�Xe,�TWT-X{Q¥`).+X�_�(zS�,US)X�TW/-X{_ Y�[#S �Cc�})*Z,b/-(+[#S f�Q@}).$/Z(z�',�.z.
SC,bS)[�/Z}d`�X�T�j3[#*¥,�T@TW(+S)c#.zX�*W[#V�X�T{"��1QR,�c#X�T¥[#`d/Z,�(+SdX{_���*-[�Q �PO¡nª��h ,�.+.z[��l})T¥/Z[
QeXa,�TWT-})*WXJ/Z&)XJ_)(+,�QeX�/ZX�*-T�[��9/Z&dXJSC,�S)[�/-})`�X{T�,�S)_�/Z&dX{(+*p/-&)(+Y��DS)X�T-TB�ª&)(z/-&)(+S4,iY�X{*W/Z,�(+S
})SdY{X{*©/�,�(zSG/10 *Z,�S)c�X��®�ª&)(zY�& ,�.zT-[ _)X{V�X{Sd_)TH[#S /Z&dX [�*-(+X�SG/�,b/-(+[#S [��3/Z&)X X{.zX{Y�/-*-[#S
`�Xa,�Q¬�ª($/Z&�*WX{TWV�X�Y�/i/Z[2/Z&)X®,;§N(+T�VC,�*Z,b.+.+X�.)/Z[¥/-&)X®S),�S)[�/-})`�XP_)(+*WX{Y�/Z(+[�S�,�T�T-&)[��ªSU(+S
�¡(zc)"LMN"wu�f=,Gj�"ixyX{V�X{S)_d(+S)ce[#S�/-&)X2*-X{TW[#.+}N/Z(+[�S�V�[��'X�*®[���/Z&)X3X{.zX{Y�/-*-[#S�Qe(+Y{*W[#T-Y�[#V�X��
��X'Y{,�S@[#`)TWX{*©¨#Xi`)})Sd_).+X�T¡[��CS),�S)[�/-})`�X�T � �¡(+cd";MN"mu@fF`Lj1�N[�*�/-&)X���*W(+S)c#X�T¡[��d/Z&)X�Ya,�*W`�[#S
SC,bS)[�/Z}d`�X�T � �¡(zc)"GMN"wuefFYaj ���GVC,�*Z,b.+.+X�.d.z(+S)X�T T-&)[��ªS�,�T�,�T-&C,�_dX^*WX{c#(z[#S«(+S«�¡(zc)"GM9" �«f=,#j;�
�ª&)(zY�&H,b*-X2(+QeV�[#*©/�,�SG/�/-[R(z_)X{SG/-(z� 0�_dX���X{Y�/-Ty,�Tª�D(+Sd�9TP,�S)_�Ya,b/Z,�.z09T©/P(zQRVd})*-($/Z(+X�T{"'��/
(zT¥,�Y{[#QeQR[�S�V)*-,�Y�/-(+Y�Xe/-[H[#`)TWX{*©¨#XUQ@}).$/Z($��,�.z. SC,�Sd[�/Z})`�X{T3(+S /Z&)XRV�X�*-V�X{S)_d(+Y{}d.o,�*
_)(z*-X�Y�/Z(z[#SH/-[�/Z&)X X�.+X{Y�/Z*W[#S `�X{,�Q��p`�X�Ya,�}dT-X«(+SH/-&)(+TP��,a0-�B($/y(+T®V�[#TWT-(z`).+X¥/-[U[#`d/Z,�(+S
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�¡(zc#})*WX2MN" �=�yfF,Gj'°®S�X{.+X�Y�/-*-[#S�`�X{,�Q (+SU/-&)X3V�X{*WV�X�S)_)(zY{}).+,�*ª_)(+*WX{Y�/-(+[#S~[���/Z&)X�/-})`�X
,;§N(zT3(zT¥(+SdY{(+_dX{SG/a" fF`Lj4ni&)XU�PO¡nª��h (+QR,�c#X�T3TW&)[���/-&C,b/3��*-(+Sdc#X{T��¡VC,�*-,�.+.zX{.J.z(+S)X�T��
,�*W(+TWXk,�T�, Y{[#SdT-X��D})X�S)Y{X [���/-&)XkT©/�,�Y��bX{_ &)[#S)X�09Y{[#Q@` .+,�0�X{*WX{_KTW/-*-})Y�/Z})*WXH�ª&)(zY�&
V�X{*WQR($/ZT'/-[RY{,�.+Y�}).o,b/-X®/Z&dX2_d(o,�QeX�/-X{*�[���/Z&)X�/-})`�X�_d(+*-X�Y�/-.z0 �����="

�¡(zc#})*WX�M9"mu ��f=,Gj2h�[9_)X{.�[��i,�SC,�Sd[�/Z})`�Xe*-[#V�Xe�ª($/Z&�_)(z��X{*WX{SG/¥X�.+X�Y�/Z*W[#S `�Xa,bQt_d($q
*WX{Y�/-(+[#SdT�.2fF`Cje�9Ya,�S)Sd(+S)c X{.zX{Y�/-*-[#S Qe(+Y{*W[#c#*-,�V)& [��y��� PniTR*-[#V�X{T�.3fFY�j �PO¡nª��h
(zQ�,�c�X{TJ,b/�_d(z��X{*-X�SG/�Q�,�c�S)(2�CY{,b/Z(z[#S)T�T-&)[��ª(+Sdc4/-&)Xi�ª&)[#.zXi`)})S)_).zXi[#*�,�T-(zS)c#.+X�/Z})`�X�.
f�_Lj1q�fFX�j'Y�*-[#TWT©q�T-X{Y�/Z(z[#S�[b�J��� ^niTP*W[#V�X{T,��v�� "
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/-&)X4S9}dQ@`�X�*ª[��¡S),�S)[�/-})`�X��',�.+.zTi,�S)_~/Z&dX{*-X���[#*-X�/-&)X4_)(o,�QeX�/-X{*i[���/Z&dX4/-})`�X�"

o B o B�� a g kni � mnk e k � � ��� e g)� b ��i�� � � ��� �)� e � � � �
�����'X4��,bSD/P/Z[«})TWX@�®O�nª��h (+QR,�c#X�T�/Z[e_)(+T©/Z(+Sdc#})(+TW&U/Z&)X3,b/Z[�QR(zY�,�*-*-,�S)c#X�QRX�SG/P[b�
Y{,�*-`�[#S ,b/-[#QRT®(+S ,���� ^n �>�'X ��[#}).z_ S)X{X�_�,U*WX{T-[�.+}d/-(+[#Sk`�X�/W/ZX�*y/Z&C,�S 5N" M�S)Q�"
� /Z&dX{*W�ª(zT-X�����Xe��[#}).z_�[�`)T-X�*W¨#Xe[#S).$0k/Z&dXe`d})S)_).zXeY�[#SG/Z(zS9}d[#T3[�*4,�TWX{Y�/-(+[#S [���/Z&)X
/-})`�Xb"Kni&)X �)*-TW/�,b/Z[�QR(zYU(+QR,�c#X{T«&C,a¨�Xk`�X�X{S³[�`d/�,�(zS)X{_ `G0 T-Ya,bS)S)(+Sdc /Z})SdS)X{.z(+S)c
Qe(+Y�*-[#TWY{[#VG0�f �Nn^hkj�"pni&)(zTyQRX�/Z&)[9_ Y{[�S)T-(zTW/ZT�(zSkQeXa,�TW})*-(zS)c�/Z&dX _)(z��X{*WX{SG/Z(+,�.�Y�[#SNq
_)}dY�/�,bS)Y{X@fF*-X�.o,b/-X{_«/Z[2/Z&)X^_)X{SdT-(z/10e[��>TW/Z,b/ZX�T�j�,bS)_�V).z[�/-/-(+S)cy/-&)(+T�(+SR,¥v�q|x Q�,�V«��[#*
X{,�Y�& TWVC,b/Z(+,�.JV�[#(+SG/a" �1S�/-&)(+T��',�0��¡��XRc#X�/@,~Y{[�SD/-[#})*2V).+[b/3[b�i,~Y{X{*©/�,�(zS TW})*W�F,�Y�X�"
ni&)(zTRQeX�/-&)[9_ (zT«¨�X{*©0 .z[NY{,�.���(+S /Z&dX�TWX{S)TWX�/Z&),b/R��XHY{,�S [�`)T-X�*W¨#X�[#S).$0 ,�TWQ�,�.z.
VC,b*W/@[b�^,kT-})*©�F,�Y{Xb"���/ (+T¥,�.+TW[k*-X�TW/Z*W(+Y�/ZX{_�/-[k(+Sd_)(z¨9(+_d}C,�.�T-(zS)c#.+XR.o,a0#X�*@SC,�Sd[�/Z})`�X{T
,�Sd_k_)[9X{TyS)[b/4,�.+.z[�� /Z&)X@,�SC,�.$0NTW(+TP[���,�.o,b*-c#X3S9}dQ@`�X�*y[���[#` 	WX{Y�/-T{"4n�*Z,�S)TWQR(zT-TW(+[#S
�J.+X�Y�/-*-[#S~h�(+Y{*W[#T-Y�[#VG0 f�nª��hHj'(+QR,�c#X{T®f=��(+c#T�")MN"m��q|MN"mu#j�_)[ Sd[�/�V)*W[�¨N(z_)X�,�SG0R(+Sd��[�*©q
QR,b/Z(z[#S�[#S~/Z&dX2&dX{.+(zY{($/Z(+X�T'[���/Z&dX2S),�S)[�/-})`�X�T{" �1S�[#*-_)X�*�/Z[e(+_)X�SG/Z(z� 0e/Z&dX2S),�S)[�/-})`�X
Y�&)(z*Z,�.z(z/10��p(z/4(zT2SdX{Y{X�T-T-,�*W0 /Z[~[#`N/�,�(zS _d(+*-X�Y�/2(+QR,�c#X�Ty[���/Z&)XR,b/-[#QR(zY@V�[#T-($/Z(+[�S)T®��[#*
X{,�Y�& /Z})`�X�"3�P[���X�¨#X�*�����X &C,a¨#X /Z[U[�¨#X�*-Y�[#QRX@/1��[~_)( �eY�}).z/-(+X{T�"4�¡(+*WTW/-.z0-��/Z&)X TWVC,;q
/-(o,�. *WX{TW[#.+}d/-(+[#S [b�'/Z&dXeQe(+Y�*-[#TWY{[#V�X�"R�NX�Y{[#Sd_).z0���/-&)X«})SC,a¨#[#(z_C,�`).zX«[#`)T-X�*W¨b,b/-(+[#S (+S
V)*W[�	WX{Y�/Z(z[#S�QR,���X�T _)( �eY{}d.z/2/Z&)XU(z_)X{SG/Z(��CYa,;/Z(+[�S [��i/-&)XU,b/-[#QR(zYRV�[#TW(z/Z(z[#S)T3[��ªT-X�¨Dq
X�*Z,�.iTWX{.z�oq1,�T-TWX{Q@`d.+X{_ .o,a0�X{*-T�"K�C[#*W/-})SC,b/-X{.z.z0-�J/-&)(+TeV)*-[�`).+X�Q ��,bTRTW[#.z¨�X{_ �ª($/Z& /Z&)X
})TWX3[b��/-&)X4X{.+X�Y�/-*-[#S�_)(z��*Z,bY�/Z(z[#S�/ZX�Y�&)S)(2�9}dX�"/�1S~/Z&d(+TiYa,bT-X4�'X2[#`d/Z,�(+S~,«VC,b/W/ZX{*WS�[b�
(zSD/-X{S)TW(z/-(+X{T�(zS /-&)X«*-X�Y{(+Vd*-[9Ya,�.JTWVC,�Y{Xe(+Sd_)X{V�X{S)_dX{SG/¥[b��/-&)XRSD})Q¥`�X�*2[b��.o,a0�X{*-T2,�Sd_
*WX{.o,;/ZX{_e/Z[¥/-&)X®TWYa,b/W/ZX�*-(+Sdc¥T-X�Y�/-(+[#S�[b�p/Z&)X®TZ,�QeV).+Xb" ��X®S)X�X{_�/-[@X{QeV)&C,�TW(+¯�X^/-&C,b/i,
*WX{_)})Y�X{_RS9}dQ@`�X�*�[��>.+,a0#X{*WT�(zS«,2S),�S)[�/-})`�XªV)*W[N_d})Y{X�T���Xa,�� TWYa,b/W/ZX�*-(+Sdc2(zSG/ZX{SdT-(z/-(+X�T��
,�Sd_�/Z&)X�*-X���[�*-Xy/Z&dX�(+SG/ZX�S)T-($/10�VC,;/-/ZX�*-S)T���[�*ª��� PniT^,�*WXy.+X�T-TiY�[#QRQe[#S�/-&C,�S�/-&)[#T-X
[#`dT-X{*©¨#X�_���[#*^h � ^niT{"

o B o B o 3 m � b e i � � �Dk�� i � b e k � �
ni&)Xy,b/Z[#Qe(+YªT©/Z*-}dY�/Z}d*-Xy[��B(zS)_)($¨N(z_)}C,�.LY{,�*-`�[#S�SC,bS)[�/Z}d`�X�T'&C,�T'QR[#T©/Z.$0«`�X�X{SU(+SG¨�X{T©q
/-(+cG,b/-X{_ `G0kTWX{.zX{Y�/-X{_Nq1,�*-X{,U_)(z��*Z,�Y�/Z(z[#Sk(+S nª��h�"BP,�S)[9_)(z��*Z,bY�/Z(z[#Sk&C,bT�`�X�X{S })T-X�_
/-[N[��d`)}d/^,�.zQR[#T©/iX�§NY�.+})TW(z¨#X�.z0U��[#*�/-&)X4TW/-})_d0U[��¡*-[#V�X{Tª[�� ��� ^niT�� u �:3��="
�1S�/-&)XeX{.+X�Y�/-*-[#S�_)(z��*Z,�Y�/Z(z[#S VC,b/-/-X{*WS [���,�SC,�Sd[�/Z})`�X��B/Z&dXR(zSD/-X{S)TW(z/-(+X{T3,�*WXe.z[bq

Y{,�.+(z¯{X{_�,�.z[#S)ce.+(zS)X{TiV�X{*WV�X�S)_)(+Y�}).o,b*ª/-[e/-&)X2SC,�S)[�/-})`�X¥,;§N(zT{"'°P.+[#SdceX{,�Y�&k.z(+S)X��d/Z&)X
(zSD/-X{S)TW(z/10¥(+T Qe[N_d}).o,b/-X{_p"�ni&)(zTJQR[9_)}).+,b/Z(z[#S3(zT _)})Xi/-[y/Z&)X �CSd(z/ZX��ª(+_d/-&Hf /Z&)Xi_d(o,�Q q
X�/ZX{*Zj [��>/-&)XPS),�S)[�/-})`�Xb"J�C[#*�,4T-(+Sdc#.+X�q��',�.+.NY�&)(+*-,�.CSC,�S)[b/Z})`�X���!�MyT-V�[�/ZT��ª(z/-&R.+,�*-c�X{*
(zSD/-X{S)TW(z/-(+X{T4,b*-X«_)(+T©/Z*W(+`)}d/-X{_�,�*-[�})S)_ /Z&)X«¨#X�*W/-(+Y{X�T3[b��/1��[H&)X�§d,�c#[#S)T2(+SdT-Y{*W(+`�X{_ (+S
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/-&)X �C*-T©/3_d(z��*Z,�Y�/Z(+[�S Y�(+*WY{.+Xb" �1S ��(+c)"mMN"m� �p�'XeV)*WX{T-X�SG/3/-&)Xe/-&)X{[�*-X�/-(+Y{,�. _)($�>*-,�Y�/-(+[#S
VC,;/-/ZX�*-S)TiY{,�.+Y�}).o,;/ZX{_�})T-(zS)c«��hk�~TW[�� /1�',�*-Xy��[#*�/Z&)*WX{X��D(+S)_dTi[���SC,�S)[�/-})`�X{T��dT-X{X � v��
��[#*«��})*©/Z&)X�*R_)X�/�,�(z.+T�"Kni&)XHY�&)(z*Z,�.ªSC,bS)[�/Z}d`�X�f©!�� ��5Dj T-&)[��ªS³(zS /-&)XHY�X{SG/Z*-,�.PV),�*W/
� �¡(+cd" MN"m�UfFYaj ��_d(+T-Vd.o,a09Tª/-&)X4T-V�[�/ZTª,b*-[#})Sd_�/-&)X �C*-T©/P_d(z��*Z,�Y�/Z(+[�S�Y{(z*-Y{.zXy�ª&)(+Y�&�Y{[�QRX
��*W[#Q�/-&)Xef©!�5-5Gj�S)[9_)X�Tic#X{S)X�*Z,b/-X{_~`G0�/-&)X�&)[#S)X�09Y{[#Q@`�TW/-*-})Y�/Z})*WX�" � }d/ZTW(+_)X��d/Z&dX{*-X
(zT4,�S)[�/-&)X{*�Y�(+*-Y�.+X¥��[�*-QeX{_ `G0 f©!#!�5GjPT-V�[�/-T{" °®.z.¡/Z&dXec�*Z,�V)&dX{S)X«*-X�
CX{Y�/Z(z[#S)T�[���/Z&)X
/109V�X f  �� 5#j3,�*WXRX�.+[#S)c#,b/ZX�_ (+S /Z&)XR_)(+*WX{Y�/Z(+[�S S)[#*WQ�,b. /Z[H/-&)XR/-})`�X�,;§N(+T�fFTW(+¯{XRX��oq
��X�Y�/�j�"3ni&dX T-V).z(z/-/-(+S)cR[���/Z&)XUf©!!5-5#jPT-V�[�/ZT®[#Sk/1�'[~&)X�§d,�c#[#S)T4[#*W(+c#(zSC,b/-X{Tª��*-[#Q]/Z&)X

�¡(zc#})*WXeMN" �=�2ni&dX{[#*WX�/Z(zYa,�.�X�.+X{Y�/Z*W[#S�_d(z��*Z,�Y�/Z(+[�S VC,b/-/-X{*WS)T2��[�*4/-&)*-X�X���� PniT{" f=,Gj
,�Sd_�f�Y�jiY{[#*W*-X{TWV�[�S)_�/-[RS)[�SNq1Y�&)(z*Z,�.Jf©!�� � 5Gji,�S)_ f©!�5 �z!�5Gj'SC,�S)[b/Z})`�X{T���*WX{T-V�X{Y�/Z($¨#X{.$0#"
f�`Lj®°\Y�&)(+*-,�.ªf©!�� �w5Gj®SC,�S)[�/-})`�X�"«ni&)XeY�&)(+*-,�.J,�S)c�.+X [���/Z&)X«SC,bS)[�/Z}d`�X«Ya,bS�`�X«_)X�q
/-X{*-Qe(+SdX{_k��*-[�Q�/Z&dXe*W[�/�,;/Z(+[�S ,�S)c#.zX `�X�/1�'X�X{S /Z&)X /1��[�&dX�§d,�c#[#SdT2��[#*WQRX�_ `G0k/Z&)X
_)($�>*-,�Y�/-(+[#SUV�Xa,b�9T,� v��="
/1��[�&),�.z¨�X{T2[���/-&)X«SC,�S)[b/Z})`�XR.z[NY{,b/ZX�_ [#S `�[�/-&�TW(+_)X�T4[��'/-&)X«V).o,�SdX@/Z&)*W[#})c#& /Z&)X
,;§N(zTyV�X�*-V�X{S)_d(+Y{}d.o,�*®/-[�/Z&)X X�.+X�Y�/Z*W[#S `�Xa,�Q ��*-[#SG/4,�Sd_ `),�Y�� f /Z&)X X�.+X{Y�/Z*W[#S `�X{,�Q
(zTP,bT-T-}dQRX�_�/Z[e`�X2V�X{*WV�X�S)_)(zY{}).+,�*i/Z[ /Z&)X3,;§N(+TZj�"�ni&)X¥Vd*-[�	WX�Y�/Z(z[#S�(+SU/Z&)(zTªV).o,�SdX2[b�
/-&)Xª,b/Z[�QR(zY'TW/-*-})Y�/Z})*WXª[��L/Z&)X�/1��[3S),�S)[�/-})`�X�TJ&C,�.$¨#X{T�,�*WXi*-[�/Z,b/ZX�_@��*-[#Q Xa,�Y�&«[�/-&)X{*
`G0U/1�ª(+Y�X�/Z&)X4Y�&)(z*Z,�.B,�Sdc#.+Xb"�ni&dX3_)($�>*-,�Y�/-(+[#SUV),b/-/-X{*-SdTª/-&)X�0~Vd*-[9_)})Y{X3,�*WX2*W[�/�,;/ZX{_
`G0e/Z&)XPTZ,�QeXy,�Sdc#.+X��D�ª&d(+Y�&UQeXa,�S)T�/Z&C,;/�/-&)X�,�S)c�.+X^`�X�/1�'X�X{SU/Z&)X^/1�'[¥&)X�§d,�c#[�S)T�(+S
/-&)X �C*-T©/^_)(z��*Z,�Y�/Z(z[#SUY{(z*-Y{.zXy(+T�/1��[ /Z(zQRX�T�/Z&)X�Y�&)(z*Z,�.p,�S)c#.zX�[��B/Z&)X4SC,�Sd[�/Z})`�X�"�ni&)X
&)X�.+(zY{(z/10e[��B/-&)X4,b/Z[�QR(zY®TW/-*-})Y�/Z})*WX4[���,@SC,�S)[�/-})`�X�Ya,�SU/Z&dX{*-X���[#*-X�`�X�QeXa,�TW})*-X�_�_d($q
*WX{Y�/-.z0R(+S�/-&)X�_)($�>*-,�Y�/-(+[#SRVC,b/-/-X{*WS��C,�T�(z.+.z})TW/-*Z,b/-X{_�(zS~�¡(+c@MN"m�N" � &)X{SU/-&)X�X{.zX{Y�/-*-[#S
`�Xa,�Q (+TªS)[�/^V�X{*-V�X{Sd_)(+Y�}).o,�*i/-[e/-&)X�/Z})`�X¥,�§d(zT��L,«Y{[#*W*-X�Y�/Z(z[#S�Q@})TW/^`�X¥,bV)V).+(zX{_U/Z[
/-&)X3[�`)T-X�*W¨#X�_ ,�S)c�}).o,�*iTWV).+($/-/-(+S)c [���/Z&)X�f©!�5-5Gj'T-V�[�/-T{"��C[#*ªS)[�SNq1Y�&)(z*Z,�.�S),�S)[�/-})`�X�T��
X�(z/Z&dX{*e¯{(+c;q1¯a,bc�[#*R,�*WQRY�&C,b(+*���/Z&)X~/1�'[ &dX�§d,�c#[#SdT�(+S /Z&)X��C*-T©/�_)($�>*-,�Y�/-(+[#S Y�(+*-Y�.+X
Y�[#(+S)Y�(+_)Xb"

h�[#T©/H[b�@/Z&)X X�§NV�X{*W(+QeX{SG/�,�.4T©/Z})_)(zX{T�[��@(zS)_)(z¨9(z_)}C,�.yS),�S)[�/-})`�X�TH`G0 X{.zX{Y�/-*-[#S
_)($�>*-,�Y�/-(+[#S�&C,a¨#X¥`�X�X{S *-X{,�.+(z¯{X�_H[#SkQ¥}).z/-(z�',�.+.pT©09TW/ZX�QRT�" � Sk*Z,b*-X¥[9Y{Y{,�T-(z[#S)T��>(+TW[bq
.+,b/ZX�_2��� PniT�&C,a¨#X�`�X�X{S2(+SG¨#X�TW/-(+cG,b/-X{_4`G0�/Z&)(zTp/ZX�Y�&)S)(��D})Xb"¡ni&)(zTB(+T�`�X{Ya,b})T-X��;�ª&)X�S

M�5
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`G0eY�&C,�S)Y�Xy,�S���� Pn (+T�(+T-[�.o,b/-X{_��G($/�Vd*-[9_)})Y{X�T'.z(z/-/-.+X�(zSG/ZX{SdT-(z/-(+X�T{" ni&)X^_)($�>*-,�Y�/-(+[#S
VC,;/-/ZX�*-SU[���,bS�h � Pn (+T�Y{.+[�T-X®/-[ ,@T-})V�X{*W(+QeV�[�T-(z/-(+[#Se[���/-&)XyVC,b/W/ZX�*-S)TiV)*W[N_d})Y{X�_
`G0~/Z&)X3(+S)_d(z¨9(+_)}),�.�.o,a0#X�*-T�"<�1SkVd*-(+SdY{(+Vd.+X��)/-&)X@,bQRV).z(z/-})_)X{T^[�� /-&)X4��,a¨#X _d(z��*Z,�Y�/ZX{_
`G0k/-&)X .o,a0#X�*-T2,�_)_ Y�[#&)X{*WX{SG/Z.$0-��,�S)_ S)[b/�/Z&)X (zSD/-X{S)TW(z/-(+X{T�"@g'}N/2/-&)X (+SG/-X{*W��X�*-X�S)Y{X�T
`�X�/1��X{X�S@/Z&)X�_)(z��*Z,bY�/ZX�_2�',a¨#X�T QR[�TW/Z.$0�*-X�T-}).$/�(+S3,PTW/-*-[#SdcPQe[N_d}).o,b/-(+[#S�[b�)(+SG/-X{S)TW(z/10
,�.z[#S)c�/-&)X@X��9}),b/Z[#*W(o,�.�.+(zS)X¥[#Sd.z0-���ª(z/-& ,�V�X�*-(+[9_ M�� ��� $®*-X{.+,b/ZX�_k/Z[�/-&)X (+SG/ZX�*-.+,�0�X{*
TWVC,�Y{(zS)c � $2f=,�*W[#})S)_�vd"�5 �°�j �)c#X{SdX{*Z,;/Z(+Sdc@/Z&)X�*-X{`G0U/-&)X�c#*Z,bV)&)(z/-Xy.+(z��X«f 5-5GMb.oj�TWV�[�/-T{"
ni&)X�f©!!5-5#jBTWV�[�/-TJ,�*W[#})S)_¥/-&)X/�C*WTW/J_d(z��*Z,�Y�/Z(+[�S3Y�(+*-Y�.+X�,�*-X'_)(+T©/Z*-(z`)}d/-X{_@,bY{Y{[�*-_)(zS)c®/Z[
/-&)X¥_)($�>X�*-X�SD/y&)X{.z(+Y{($/Z(zX{T{"^�C*-[�Q /Z&)(zT®_)(zTW/Z*W(+`)}N/Z(+[�S��L(z/®,�V)V�Xa,�*WT®/Z&C,;/P/-&)X«h � ^niT
,�*WX�(+S~c#X�S)X{*-,�.�V�[�.z09Y�&)(+*-,�. "

o B o B � �
�
i ��� � ��� � � � e i ��� �Dk�� i � b e k ���

� ($/Z& �^q1*Z,a09TU,�Sd_KS)X{}d/-*-[#SdT��ªQ�,bSD0 SC,�Sd[�/Z})`�X{T�,�*-XkVd*-[#`�X{_³�ª($/Z&��i(zS³c#X{SdX{*Z,b.��
,�.z.¡V�[#T-TW(+`).zX@[#*W(+X{SG/Z,b/Z(z[#S)T®�ª($/Z& *-X�T-V�X{Y�/4/-[�/Z&)X«(+SdY{(+_dX{SG/4_)(+*WX{Y�/Z(+[�Sp"3ni&d(+T4QRX{,�S)T
/-&C,b/¥/-&)XUV�[���X{*|q1.z(+��XR_)(z��*Z,bY�/Z(z[#S Vd*-[��C.zX{T ,b*-X�[#`N/�,�(zS)X{_�� �ª&dX{*-X�/-&)X�(zSD/-X{S)TW(z/10�(+T
*WX{Y{[�*-_)X�_�¨#X{*WT-})T�/-&)X®Qe[9_)}).+}dT�[���/-&)X®TWYa,b/W/ZX�*-(+Sdc¥��,a¨�Xy¨#X{Y�/Z[#*��3[#*��NX��D})(z¨b,�.zX{SG/Z.$0-�
/-&)X�T-Ya,;/-/ZX�*-(zS)c^,�S)c#.zX�M�	N"�ni&)X�SC,�S)[�/-})`�X{TB(+S�/Z&dX�T-,�QeV).+XJ&C,a¨�X�_)($�>X�*-X�SD/�_)(+,�QeX�/ZX�*-T
,�Sd_�Y�&)(+*-,�.+($/Z(zX{T���,�S)_�/Z&)X�0 QR,a0 &C,a¨#XU_)($�>X�*-X{SG/¥S9}dQ@`�X�*¥[��ª.+,a0#X{*WT{"�°®T ,H*WX{TW}).z/
[���/Z&)X�T-X«¨b,�*-(+,b/Z(z[#S)T���[�S).z0 ,~TW/Z,b/Z(zTW/-(+Ya,b. Y�&C,�*-,�Y�/-X{*-(z¯a,b/-(+[#S [���/Z&)X«TZ,bQRV).zX«Ya,�S `�X
[#`N/�,�(zS)X{_p"

�C[#*ªQ@}).$/Z(z�',�.z.pYa,�*W`�[�S�SC,bS)[�/Z}d`�X�T���,R_)($�>*-,�Y�/-(+[#S~V)*W[��C.+X4(zTPY�[#QRV�[#TWX{_H[b�¡/1��[
�F,�Qe(+.z(+X�TP[���V�Xa,��DT�"@ni&)X«c#*Z,bV)&)(z/-X�q�.+(+�bXUf 5-5GMb.oj^V�Xa,��DT4[NY�Y{})*4,;/4(+SG/ZX�c#X{*�Q@}d.z/Z(zV).+X�T
[���M�� ��� $�" ni&)X�(+*«V�[�T-(z/-(+[#SdT c#(z¨�X�(zSd��[#*WQ�,b/-(+[#S [#S /-&)X~T-VC,�Y�(+S)c � $R`�X�/1��X{X�S /Z&)X
.+,�0�X{*WT�f � $2,�*W[#})S)_�vd"�5 �°yj�"�ni&)X�T-XeV�X{,��DT¥,b*-X«S)Xa,b*-.z0kTW09QRQeX�/-*-(zY (+S T-&C,bV�Xb"Rni&)X
TW.+(+c�&D/@,�TW09QeQRX�/Z*©0�(+T Y{,�})TWX{_ `D0�, Y{[#SG/Z(zSD})[#})T _)X�Y{*WXa,�TWX�[��ª/-&)X~(+SG/ZX�*-.o,a0�X{*@_)(zT©q
/Z,�S)Y{X fFT-(z¯{X�X��>X�Y�/�j�" ni&)X�(zSD/-X{S)TW(z/10 ,�S)_��ª(z_d/Z& [��i/-&)X{TWXUV�X{,��DT _)X{V�X{Sd_ [�S /Z&)X
SD})Q@`�X{*P[���.o,a0�X{*-T��>[#S�/Z&)X¥¨b,�*W(o,b/-(+[#SdT^[b� /Z&)X¥(+SG/ZX�*-.o,a0�X{*®TWVC,�Y�(+S)c#T®,�S)_k[�Sk.o,b/W/Z(zY{X
_)(zTW/-[#*W/-(+[#S)T�"¡ni&)XªTWX{Y{[�S)_R�F,�Qe(+.$02[��pV�Xa,��DT�(+T�_)}dXª/-[�/Z&)X^&)[#S)X�09Y{[#Q@`eTW/-*-})Y�/Z})*WXP[b�
/-&)X4(+S)_)($¨9(+_)}C,b.>.o,a0�X{*ª,�S)_�Y{[�QRV)*W(+TWX{Ti/Z&)XRf��9&�5Gj'*-X�
CX{Y�/Z(+[�S)TP[b� , c#*-,�V)&)($/ZX�T-&dX{X�/{"

PX�}d/Z*W[#S)T�&),�¨�X®/Z&dXy,�_d¨b,�SG/Z,�c#X®[�¨�X{*'/-&)XP�^q1*Z,a09T�/-&C,b/�/Z&)X®,b/Z[#Qe(+Yi�F,�Y�/Z[#*�
 f��#j
_)[9X{T�S)[�/'_)X{Y�*-Xa,bT-Xy�ª(z/-&��=�d(+Se�F,�Y�/'(z/�(+T',¥Y{[#SdTW/�,bSD/�(+S)_)X�V�X�S)_)X�SD/�[����N"J° _)(z��*Z,bY�q
/-(+[#SkVd*-[��C.zX@Ya,bS /-&)X{*WX���[#*WX `�X [�`d/�,�(zS)X{_ }dVk/Z[~.o,�*Wc#X3¨b,�.z})X{T®[���/Z&)X@�',a¨#X«¨#X{Y�/Z[#*
/-*Z,�S)T©��X{*�N"/��/PY�[#SG/�,�(zS)T^Q�,�SG0�g'*-,�c#ce*-X�
CX{Y�/Z(+[�S)T^�ª&d(+Y�&kQR,a0U*-X�¨#Xa,b.�Q@}dY�&HQe[#*-X
T©/Z*-}dY�/Z}d*Z,�.L(+SN��[#*-QR,b/Z(z[#S@/Z&),�Se�^q1*-,�09T�"'�1S�VC,�*©/Z(zY{}).+,�*��#/-&)XPV),�(+*�_)(zTW/Z*W(+`)}N/Z(+[�S«��}dS)Y�q
/-(+[#S fF��x��Jj�[���/-&)X�SC,�Sd[�/Z})`�X{T'Ya,�SU`�X�X�§9/Z*-,�Y�/-X{_U��*-[�Q�SdX{}d/-*-[#S~_)($�>*-,�Y�/-(+[#SR_C,b/�,
,�Sd_�Y�[#QeVC,�*-X�_�/-[ /Z&C,b/ª[b� c#*-,�V)&)($/ZX�"

�Pq�*Z,a0¥,�S)_ S)X�}d/Z*W[#S _)(z��*Z,bY�/Z(z[#S¥Vd*-[��C.zX{T [b��h � PniTJ[�� /-X{S _)(zT-V).+,a0@,�_d_)(z/-(+[#SC,b.

MN!
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V�Xa,��DT��ª(z/Z&3T-QR,�.+.zX{*�(zSD/-X{S)TW(z/-(+X{TB/Z&),�S3/-&)[#T-X�_)X{TWY{*W(+`�X{_ ,�`�[�¨#Xb" ni&)X{TWX�V�Xa,��DT¡Y�[#*-*WX�q
TWV�[#Sd_3/Z[@fF&)�D.ojB*WX
CX�Y�/Z(z[#S)T�[��Cc#*-,�V)&)($/ZXJ�ª&)(+Y�&¥[#S).z0yX�§N(+T©/ (z�dT-[#QeX�*-X{c�}).o,�*BT©/�,�Y��D(+Sdc
[���/Z&dX2.+,a0#X{*WTª[NY�Y{})*WT{"

� ��� � " � � &�$�% ��$ � )'% $�����) $ ��� ������� )'$ ��� V .����@X
^X{}d/-*-[#SU_)($�>*-,�Y�/-(+[#SR&C,�Ti`�X{Y�[#QRXy,¥})T-X���}).>/-[N[#.�`�X{Ya,b})T-X4(+SG/-X{S)TWXyS)X{}N/Z*-[�S�`�Xa,bQRT
,�*WX2,�¨b,�(z.o,�`d.+XP��*W[#Q *WXa,�Y�/Z[#*WT{"'ni&dX{T-X3S)X{}N/Z*-[�S)T®,b*-X4(+SU/Z&dX{*-QR,�.�X��9}d(+.+(z`)*-(z})Q\�ª(z/Z&
/-&)X�Qe[N_)X�*Z,b/-[#*��¡,�S)_�/-&)X{(z*¥T-V�X{Y�/Z*W})Q (zT ,�V)V)*W[a§d(zQ�,;/ZX{.$0�hH,;§9��X{.+.z(o,�S+�¡�ª(z/-& /Z&)X
/-X{QeV�X�*Z,b/-})*-X@[b�J/Z&)X Qe[N_dX{*Z,;/Z[#*�"y°�/4v-5-5 � ��/Z&)X@QeXa,bS X{S)X�*-c�0H[��J/Z&)X SdX{}d/-*-[#S)T
(zTª,�`�[�}d/ 5d" 5GM#�@XBj ,�S)_U/-&)X{(z*i_)X2g'*-[#c�.+(+XP��,a¨#X3.+X�S)c�/Z&~(zT�!#" 3 �°3"

PX�}d/Z*W[#S)T (zSD/-X{*-,�Y�/3�ª(z/Z&�/Z&)X�SD})Y�.+X�})T@¨9(o,�/-&)X�SD})Y�.+Xa,b*¥��[#*-Y�X{T ,bS)_��ª(z/-& /Z&)X
QR,�c#S)X�/Z(zY�QR[#QeX{SG/^[��¡})S)VC,�(z*-X�_HX{.zX{Y�/Z*-[�S)T^¨9(+,«/-&)X3X�.+X�Y�/Z*W[#QR,�c#S)X�/Z(+Yy��[�*-Y{X�T{"ini&)X
QR,�c#S)X�/Z(zYy(+SG/ZX�*Z,�Y�/Z(z[#S~V�X�*-Qe(z/ZT�/Z&)X4(+SG¨�X{TW/-(+cG,;/Z(+[�SU[��¡QR,�c#SdX�/Z(zY�Q�,;/ZX{*W(o,�.zT{"

OªX�/Z}d*-S)(zS)c2/-[2/-&)X^V)*-[#`d.+X{Q�[��>/-&)XªY{[#SG/Z*W[#.L[��>/-&)X^SC,�S)[�/-})`�X^Y�&d(+*Z,b.+(z/103/Z&)X�*-X^(+T
T©/Z*-[�S)c�X�¨9(z_)X{S)Y�X T-})VdV�[#*©/Z(zS)c�/Z&dX (+_)X{,R/Z&C,;/y(+SHY{X{*©/�,�(zSkV)*W[N_)}dY�/Z(z[#SkQeX�/-&)[N_dT®�'X
Y{,�SH[#`N/�,�(zSH,eV)*-X���X{*-*WX{_kY�&d(+*Z,b.+(z/10���u �>����f�Q�,b(+S).$0U,�*WQRY�&C,b(+*i[#*^¯{(zc#¯a,�ceSC,�Sd[�/Z})`�X{T
,�*WX¥[#`N/�,�(zS)X{_Lj�"4h�X�/Z&)[9_)TyTW})Y�& ,�TySC,�Sd[N_)($�>*-,�Y�/-(+[#S � u�� ,bS)_ &)(+c�&H*-X�T-[#.z}d/Z(z[#S O^,;q
QR,�S T-Ya,;/-/ZX�*-(zS)c �
3 ������&C,a¨#XR`�X�X{S�}dT-X{_�/Z[�Y�&C,�*Z,bY�/ZX�*-(z¯{X�Y�&d(+*Z,b.+(z/10H(+S (+S)_d(z¨9(+_)}),�.
���³%�PniT � !!5�� " �1S¥/Z&dX�Y{,�T-X�[��L,ªTZ,�QeV).+X�Y{[�QRV�[#T-X�_¥QR,�(+Sd.z0y[b�C,�*WQRY�&C,b(+*B[#*�¯{(+c�¯a,�c
SC,bS)[�/Z}d`�X�T¥�'X�S)X{X�_ ,HQRX�/Z&)[9_ �ª&)(zY�& ,�.+.z[��ªT3})T3/Z[kQeXa,�TW})*-X�(+S�,a¨�X{*Z,bc#X��ª&C,b/
�D(+Sd_�[���SC,�Sd[�/Z})`�X{TP,�*WX2Vd*-X{TWX{SG/y(zS�[�})*iTZ,�QeV).zX��LO^,�Q�,bS�TWYa,b/W/ZX�*-(+SdcRY{,�S�`�X4})T-X�_
(zS�/Z&)(zT�Ya,�TWX�"��P[���X�¨�X{*��C��X4V)*-[#V�[#TWXy/Z&C,b/i/-&)X�VC,�(z*'_)(zTW/-*-(+`d}d/Z(z[#S���})S)Y�/Z(z[#S f=��x��Jj
Y{,�S�`�X�})TWX{_k,bTP, Y�[#QRVd.+X{QeX{SG/Z,�*W0R/ZX{Y�&dS)(��D})Xb"

ni&)XR��x�� ,�.z.+[��ªT�})T4/Z[�TW/-})_d0 /Z&)X«.z[NY{,�. X{SG¨9(+*W[#S)QeX{SG/3[��i,b/-[#QeT�(+S�,�TWQ�,�.z.
Y�.+})T©/ZX{* � !#!����L/-&)X{*WX���[#*WX3Y{,�.+Y�}).o,;/Z(+Sdc«/-&)X3��x�� [���,«TZ,bQRV).zX4[��JSC,�Sd[�/Z})`�X{Tª��X¥Ya,bS
[#`N/�,�(zSR/Z&dX�,�*-*-,�S)c#X�QRX�SG/i[���/Z&dX�,b/Z[�QRT�`D0R[#`)TWX{*©¨N(zS)c@/Z&dXy.+[9Ya,b/-(+[#Se[��B/Z&dXyV�X{,��DT{"
%'X�*W/�,b(+S).$0-�D(z��[�})*'T-,�QRVd.+X^(+T�Y{[#QeV�[�T-X{_�Q�,�(zS).z0@[���SC,�Sd[�/Z})`�X{T'[���[#S)XPY�&)(+*-,�.+($/10 �'X
Q@}dTW/ª[#`)TWX{*©¨#X@, _)(zTW/-(+S)Y�/Z(z¨�X�`�X�&C,a¨9(+[#*ª(+S�/-&)X2��x��'"

g'X�Ya,�})TWX~[��ª/Z&)X�TWX{S)TW(z/-(z¨9(z/10 [��i/Z&)(zT¥/ZX�Y�&)S)(2�9}dX���_)})X�/Z[k/-&)XUY{[�S)TW/Z,�SG/«TW/Z*W})Y�q
/-})*-Xy�F,�Y�/Z[#*��d($/i`�X�Y{[#QeX{Tª,@}dT-X���}d.>/Z[9[#.�/-[ TW/-})_d0U.z[NY{,�.+.$0«_)[#V)V�X{_~T-X�QR(zY{[#Sd_)})Y�/-[#*-T
,�Sd_R,b.+.+[�09T���Q@})Y�&«`�X�/-/-X{* /Z&),�S«[�/Z&)X�* /ZX�Y�&)S)(��D})X�T�.z(+�bX�X�§9/ZX�S)_)X�_e§Dq1*-,�0@,�`)TW[#*-Vd/-(+[#S
�CSdX�q1T©/Z*W})Y�/-})*-X�f �y°y� �)j � !#!��="�ni&)X ��x�� (zT®[#S)X3��,a0H/-[�TW/-})_d0�/Z&)X ,b*-*Z,bS)c#X{QeX{SG/
[��®,b/-[#QRT¥(+S , T-QR,�.+.�Y{.+}dTW/ZX�*e,�S)_ (+T@/Z&dXUT-V)&)X�*-(zYa,�.z.z0 ,a¨�X{*Z,bc#X{_ _)(+T©/Z*-(z`)}d/-(+[#S�[b�
(zSD/-X{*-,b/Z[#Qe(+YP¨#X{Y�/Z[#*ª.zX{S)c#&G/-T{" �1S�c#X�S)X{*-,�.��N/Z&)X3��x�� (zTi[#`d/Z,�(+S)X�_U��*-[#Q /-&)X4X�§NV�X{*©q
(zQRX�SD/Z,�.¡_d(z��*Z,�Y�/Z(+[�S _C,b/�,U`G0k/-&)Xe�L[�})*-(zX{*®/-*Z,�S)T©��[#*-Q	[���/-&)X«*-X�_)})Y{X�_ TWYa,b/W/ZX{*W(+S)c

M#M
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(zSD/-X{S)TW(z/10��ªf��#j�"�hH,b/Z&dX{QR,b/Z(zYa,�.z.z0-�9(z/�(+Ti_)X;�CS)X{_H,�Ti��[#.+.z[��ªT � !�M ��!�v����
��f��#j � 5�� ����f���j��	��
 � � M

��� ��
 �ªf ��jdT-(zS�f ����j � ��� f MN"$!�j

�ª&)X�*-X �Rf���j@(+Te/Z&)X���x��/����f��#j (+T«/Z&dXH_)X�S)T-($/10 ��}dS)Y�/-(+[#S����ª&)(+Y�&K_)X�T-Y�*-(+`�X{Te/Z&)X
,a¨#X�*Z,�c�X3V)*W[#`C,�`d(+.+($/10�V�X{*ª})Sd(z/ª¨#[#.z})QeX�[�� �CSd_)(+S)ce,�S�,b/-[#Q ,b/P,«V�[#TW(z/-(+[#S��@��*W[#Q
,�S ,b/-[#Q ,;/�/-&)X [#*-(zc#(+S+.���
H(zT�/Z&)X ,a¨#X�*Z,�c#X SD})Q@`�X{*~_)X�S)T-($/10K[��2/Z&)X QR,b/ZX�*-(+,�.
� !�M=��!av�� "��ªf��#j'(zTiYa,�.zY{}).+,b/ZX�_�,bT��

�ªf ��j � !� 
 ��������� TW(+S � �df�� � �	� � j1�
�df�� � �	� � j X�§dV�f�� � � � � j f MN"mM#j

(zS«/-&)Xª.o,�T©/�X��D}C,b/-(+[#S � (+TJ/-&)XªS9}dQ@`�X�*�[��p,;/Z[#QeTJ(+S /Z&dX^Qe[9_)X{.���� � (+T /-&)XªV�[#TW(z/-(+[#S[���/-&)X�,b/-[#Q"! � 
 � v � 5@X�,;/Z[#Q ����(+T�/Z&)X®T-Ya,;/-/ZX�*-(zS)c@�F,�Y�/-[#*'[b��Y{,�*-`�[#SU,;/Z[#QeT�,�Sd_� �65 � 5G� �°�,�Y�Y{[#}dSD/-Ti��[#*�/Z&)X4,;/Z[#Qe(+Y^/Z&)X�*-QR,�.pQe[�/Z(z[#S)T{"¡�C*-[#Q � �L"�MN"$!y�'X4&C,a¨�X
/-&)X¥.z(+Qe(z/ �Rf���j$# 5R,�T%�&# '6��`�X{Y{,�})TWX¥/Z&)(zT^�F,bY�/^�'X@Y{,�SH[�`d/�,�(zS�/-&)X3TW(+¯�X¥[���,
T-,�QRVd.+X�"¡°®.+TW[�� �Rf���j(# 5@�ª&)X�S)�*# 5«`�X{Y{,�})TWX+�ªf ��j(, 5 (+SU/Z&d(+TªYa,�TWX�"
o B � B�� 4 k ��
�m �

��- � mnm � � b ��i�� ��� ��� �)� e � � � �
°PTy_)(+TWY{})TWT-X�_�X{,�*-.z(+X{*��>Y{,�*-`�[#S SC,�Sd[�/Z})`�X{T�X�§N&)(+`)($/y[#}N/ZTW/Z,�S)_)(zS)cUQeX{Y�&C,�Sd(+Ya,b.¡,�Sd_
X�.+X{Y�/Z*W[#S)(+YPV)*-[�V�X�*W/Z(zX{T�"Jni&)X{[#*WX�/-(+Ya,b.+.z0��N($/'(zT�V�[#T-TW(+`).zXP/Z[¥Y{[#S)T©/Z*W})Y�/^,@Y{,�*-`�[#S�/-})`�X
`G0�*-[#.z.+(zS)c@})V ,«&)X�§),bc#[#SC,�.Bc#*-,�V)&)X�S)X¥TW&)X{X�/y(zS�¨b,�*W(+[#})Ti�',a0NT�"ªn��'[�[b�¡/Z&dX{T-X@,�*-X. Sd[#SNq1Y�&d(+*Z,b.0/��NT-[R/-&C,b/ª/Z&dX3&)[�S)X�09Y{[�Q@`H.+,b/-/-(+Y{X�Tª.+[9Ya,b/-X{_�,b/ª/Z&)X4/Z[�Vk,�S)_�`�[�/-/-[#Q
[��B/-&)X�/Z})`�X4,�*-X4,b.z�',�09TªVC,�*-,�.+.zX{.="¡ni&)X�T-X2Y{[#S �)c#})*Z,;/Z(+[�S)Ti,�*WX��9Sd[��ªSH,�Tª,�*WQRY�&C,b(+*
,�Sd_ ¯�(+c#¯{,�c)" �1S /-&)XH,b*-Q q1Y�&C,�(z*@TW/-*-})Y�/Z})*WX��'/1��[ %�q|%�`�[#S)_)T«[#S [#V)V�[#T-($/ZX~T-(z_)X{T
[��ªX{,�Y�& &)X�§),bc#[#S ,�*WX�V�X{*-V�X{Sd_)(+Y�}).o,�*2/Z[H/-&)X�/-})`�X�,;§N(+T����ª&)X{*WXa,�T (zS /Z&)X�¯{(+c�¯a,�c
,�*W*Z,�Sdc#X{QeX{SG/��)/-&)X{TWX¥`�[#S)_)TP,�*WX2V),�*Z,�.z.+X�.>/Z[«/Z&)X4/Z}d`�X3,;§N(+T�"'°®.z.�[�/Z&dX{*ªY{[#SN��[#*-QR,;q
/-(+[#S)T����ª&dX{*-Xe/Z&)X�%�q©%s`�[#Sd_)T3.z(+X«,b/3,�S ,�S)c#.zX /Z[~/Z&)X«/Z})`�X�,�§d(zT���,�*-X«�DS)[��ªS ,�T. Y�&d(+*Z,b.0/«[#*^&)X{.z(+Ya,b.�TW/Z*W})Y�/-})*-X�T f�T-X{X¥�¡(+c�MN" 3Gj�"'ni&)X{S����'X3Ya,�S�&C,a¨#X3_)(z��X{*WX{SG/®TWX�/-T
[���_)(zTW/Z,�S)Y{X�TJ`�X�/1�'X�X{Se/Z&)Xª%�q|% `�[#S)_dTJ(+Se���³%�PniT�_)X�V�X�S)_)(+Sdc2[�S@/Z&)XiVC,b*W/Z(zY{}).+,�*
Y�&)(z*Z,�.z(z/10�"

o B � B o : � � �\m �
��- � m m � � b ��i�� ��� ��� �)� e � � � �

xy[#}d`).+X¡�',�.z.+X{_�S),�SG/Z})`�X{T�f=x � PniTZj>Y{[#SdT-(+T©/B[��D/1�'[^Y{[�S)Y{X�SD/-*-(zYJY�09.+(zS)_)*-(zYa,�.bc#*Z,bV)&)X{SdX
.+,�0�X{*WT � !����="yni&)X T-X�.+X�Y�/Z($¨#X@T©09SD/-&)X{TW(+T�[���x � PniT®&C,a¨#X `�X{X{S *WX{Y�X{SG/Z.$0H*WX{V�[#*W/-X{_��
[���X{*W(+S)c�,�S [#V)V�[#*W/-})S)($/10 /Z[~��})*W/-&)X{*3TW/Z}d_d0 /Z&)X�(+*4TW/-*-})Y�/Z})*WX�"~ni&)XRx � ^niT¥Ya,bS

M�v
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�¡(zc#})*WX�M9" 3 �3��[�T-T-(z`).+Xe�D(+S)_dT¥[��'SC,�S)[�/-})`�X{T¥[�`d/�,�(zS)X{_ `G0 *-[#.z.+(+SdcU})V�,�c#*Z,�Vd&)X{S)X
TW&)X{X�/a"Pf=,Gj�,bS)_�fF`Lj�,�*WX�S)[#SNq�Y�&)(+*-,�.>S),�S)[�/-})`�X�TªYa,�.z.+X{_�¯{(+c�¯a,�c«,�Sd_�,b*-QeY�&C,�(+*'SC,�SNq
[�/-})`�X{T��C*WX{TWV�X�Y�/Z($¨#X�.z0#"Pf�Y�j�(+Tª, /109V)(+Y{,�.pY�&)(z*Z,�.�SC,bS)[�/Z}d`�X7� !a5��="

�¡(zc#})*WX2MN"m� �'%'&d(+*Z,b.p¨#X{Y�/Z[#*WTP��[#*^��� PniT��� � ,�S)_��� � "'ni&)X3v;q|x�TW/-*-})Y�/Z})*WX3[b� Xa,bY�&
SC,bS)[�/Z}d`�X�(zT¥TWV�X�Y{(2�)X{_ `G0�c#($¨N(zS)c�/-&)X�Y�&)(z*Z,�.',�S)c#.zX�	k,bS)_�/Z&)X�_)(o,�QeX�/-X{*3[��i/Z&)X
/-})`�Xb" ni&)XªY{(z*-Y�.+X{TJ(zS /Z})* �9}d[#(+TWXª,�S)_ec#*-X�X{S«(+S)_d(+Ya,;/ZX{T /-&)Xª��X�0«V�[#TW(z/-(+[#S)T�/Z[4[#`d/Z,�(+S
, QeX�/�,b.+.+(zY®[#*iTWX{Qe(+Y�[#S)_)})Y�/Z(zS)c«SC,�S)[�/-})`�X�"

Mb5
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`�X«TW09SG/Z&)X�T-(+¯�X{_ `G0 _)($�>X�*-X{SG/2QeX�/Z&d[N_)T2T-}dY�&�,�T3,�*-Y«_)(zT-Y�&C,b*-c#X�� !au�����Y�[G,�.+X�T-Y�X{S)Y�X
[������ 
�V�Xa,�V�[N_dT � !������d,bS)_�Y�&)X�QR(zYa,�.C¨b,�V�[#})*�_)X�V�[#TW(z/-(+[#SHf %�jyx4j<� !!3��="JxyX{V�X{Sd_)(+S)c
[���/Z&)X�T-XRTW09SG/Z&)X�T-(+T¥QRX�/Z&)[9_)T���_)($�>X�*-X{SG/2¨b,�.+})X�T3[b��(+SG/-X{*W/-})`�XRTWVC,�Y{(zS)cH&),�¨�X�`�X{X�S
*WX{V�[#*W/-X{_p"

OªX{Y{X�SG/Z.z0 � !������Gx � ^niT &C,a¨#Xi`�X{X�S V)*-[9_)})Y�X{_«x � PniT¡�ª($/Z& ,P&)(+c#&¥_)X{c#*WX{X�[b�
V)}d*-(z/104�ª(zY�&@(+TB¨#X�*W0@(zQRV�[#*©/�,�SG/B��[#*B/ZX{Y�&dS)[#.+[�c#(+Y{,�.9,�V)V).z(+Ya,;/Z(+[�S)T{"Bni&)X�_d(+TW/-*-(z`)}d/Z(z[#S
[��'_)(o,bQRX�/ZX{*WT2�',�T2��[#})S)_�`D0 })TW(+S)cHOP,bQ�,�S TWYa,b/W/ZX{*W(+S)cd" ��/3�',�T3��[�})S)_�/-&C,b/2/Z&)X
_)(+,�QeX�/ZX�*�*Z,b/-(+[#T��'X�*-X 5N" �#�4S)Q��z!#"�5Gv4S)Q�,�S)_ 5N"m�2S)Q �$!#"wu3S)Q¬��[#*�/Z&dX®(+SdS)X{*�/Z})`�X{T
,�Sd_�/Z&dX�[#}d/-X{*4/Z})`�X{T�"~°®.+TW[��B/Z&)XR`)})S)_).zX{T3[��ix � PniT ,b*-Xe[#*-_)X�*-X�_�(+S /Z*W(+c#[#S),�.
,�*W*Z,�Sdc#X{QeX{SG/ZT��CT-X�X3��(+c)"LM9"z!!5N"

�¡(zc#})*WX@MN"$!!5 �^�PO¡nª��h (+QR,�c#X2[���,�`)})Sd_).+X3[���x � ^niT�T-&)[��ª(zS)c�/Z&dX@&)X�§d,�c�[#SC,�.
VC,bY��9(zS)c«TW/-*-})Y�/Z})*WX�"'�NYa,�.zX4`C,�*^�@S)Q � !����="

o B � B � � �\mnm � i � � � �
�C}).z.+X{*WX{S)X�T^,�*-X4V�[#.z09&)X�_)*Z,�.�Y{,�*-`�[#S�TW/-*-})Y�/Z})*WX{T®`d})(+.$/i})VH`G0�� /Z&d*-X{X2Y{[9[#*W_)(+SC,;/ZX{_
Y{,�*-`�[#S�,b/Z[�QRT'�ª($/Z& !�M@V�X{SG/�,bc#[#S)Tª,�Sd_�� &)X�§d,�c#[#S)T��)�ª&)X{*WX�/Z&)X�Qe(+S)(zQ@})Q¬��[#*��
X��9}),�.+T4M�5d"¥�C}).z.+X�*-X{SdX{T®��}).z.2�C.z.B�J}).+X�* , Ty/Z&)X�[#*-X�Q �>/-&C,b/�T©/�,b/-X{T�/Z&),b/4,�V�[#.z09&)X�_)*-[#S
`)}d(+.z/>})V���*-[#Q V�X�SG/�,�c#[�S)TB,�S)_4&)X�§),bc#[#S)TBY{[�SD/Z,�(+SdT�X�§d,�Y�/-.z0¥!�M'V�X�SG/�,�c#[�S)T���/Z[iQR,���X
, Y{.z[#T-X�_ T©/Z*-}dY�/Z}d*-X�" �C[#.z.+[��ª(+SdcH/Z&)(zT«*-}).zX���/-&)X�_)[N_dX{Ya,b&)X{_)*W[#S �ª($/Z& M�5 Ya,�*W`�[#S
,b/-[#QeTR(zTR/Z&dXkT-QR,�.+.zX{T©/�V�[#T-TW(+`).zX���}).z.+X�*-X{SdX�" °PY�/-}C,�.+.$0-��/-&)XkT-QR,�.z.+X{T©/�,bS)_³Qe[#TW/
T©/�,�`).zXi��}).+.zX{*-X�S)Xi��[#})S)_R(+T���� 
!�D`�X�Ya,�}dT-X®($/�(+TJ/Z&)X �C*WTW/���}).+.zX{*-X�S)Xª(+S«/Z&)X^T-X�*-(zX{T�/-&C,b/
_)[9X{TeS)[�/eY�[#SG/�,�(zS³,�_�	-,bY{X{SG/RV�X�SG/�,�c#[�S)T{" ���P/1�'[�V�X{SG/Z,�c#[#S)TR,�*WXH,�SdS)Xa,�.zX{_���/Z&)X
/-X{S)TW(+[#SR[��p/Z&dX®`)(zS)_)(+Sdc3(zS)Y{*WXa,�TWX{Ti,�Sd_R/Z&dX®TW/-*-})Y�/Z})*WXy(+T�.+X�T-T�X{S)X�*-c#X�/Z(+Y{,�.+.$0 TW/Z,�`).zX�"

r�(o,�SG/RY{.o,bT-T-(zYa,�.ª��}).z.+X{*WX{S)X�T�,�*WX���}).z.+X�*-X{SdX{T�Y�[#SG/�,�(zS)(+Sdc !�M V�X�SD/Z,�c#[#SdTU,�S)_K,
.+,�*-c#XªSD})Q@`�X{*�[���&)X�§d,�c#[#S)T�"Jni&)X{TWXyTW/-*-})Y�/Z})*WX{Tª,�*WXPT©/�,�`d.+XP,�S)_�/-&)X{*WX���[#*WX®(z/�Y�[#}).+_
`�XHV�[#T-TW(+`).zX�/-[ T©0NSG/-&)X{TW(+¯{Xk/-&)X{Q X�§NV�X{*W(+QeX{SG/�,�.z.z0�" ��XHT©/Z})_N0 c#(+,�SG/R��}d.+.+X�*-X�S)X{T

M#�
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�ª&)(zY�& &C,a¨�X �)¨�X�q���[�.+_ TW09QRQeX�/-*W0 V�X{*WQR($/-/Z(zS)cU[#S).$0 V�X�SG/�,�c#[�S)T¥,bS)_ &)X�§d,�c#[#S)T2(+S
/-&)X{(z*JTW/Z*W})Y�/-})*-Xb"Jni&)(+TJ&),�TJ/Z&)XiX��>X�Y�/�[����F,�Y{X�/Z(+Sdc4/-&)XªV�[�.z09&)X{_d*-[#Sp"�ni&)XªTW/-*-})Y�/Z})*WX
/-})*-S)Tª[#}N/i/Z[e`�X�Qe[#*-Xy�F,bY{X�/-X{_��ª&)X{S~/Z&)X�¨b,�.z})X�[�� � (zTi(+S)Y�*-X{,�T-X�_ � !a5 ��!���� "

�¡(zc#})*WX2MN"z!�!-���C}).+.zX{*-X�S)X � � � 
 
^[#*-(zX{SG/ZX�_H,�.z[#S)c /Z&dX � � ,;§N(+T�"�P[�/-(+Y{Xy/-&)X��F,�Y{X�/Z(zS)c���ª&)(zY�&�(zTi_)})X�/Z[ /-&)X4V�X�SD/Z,�c#[#S),�.�_)X���X�Y�/-T{"

o B � B�� ? � � b�� � mnk e�� �
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