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ÍÔuxf3{ykqg®¾7ªXY"_zv+¾ ¶ Y­�bvÏ�'[t�¥�×~3e�_`[^gt]`udclax~3f×�yaD~brR�®Y­wÚvÅ¾ ¶ Y­�bv�Æ¡�:Ç��>[t�¥��Y"_ � º ~3kq~'|
�yax~brÈ�zv��%���ygX|�_.[^�ygt|�aDuxeyg�ux[Å¸3ÝyYAÈ.�UÇÜvÜ�y�\~3aDax~��PuDeyf�YAÈ'Æ@vÜ�
wyx��yxÉ� ÊË�����7�N�·~5}Ì~5�ÅÍ�Î ó�Ï
ÍÔuxk^[�rn��g�h7_b]SuDe7g�rs�yg®aDux]`u�rsuDe7f��\~3kq]`[P~b��rs�yg®[^�y�7gRk^uxpn_ba<�\~bk^] �­_bp�rs~3kt�[¾ Y·Á;v���UÏr�ax~��ÁH�!¾�_b�y�ykq~z_bp��ygt[�{ye7uxrlm3�
axuD]Ð�Ñ £ [^uxe�Á�ö�Á�pR~3[$Á ½ ÒEÁ�ö�Á ¹ ÝbË�ÓUÔÕÁ5Ö�Ý3Ê�ÓUÔ�ÁnÁRÁ�×®ö�Á\ÒtÆPö�Á ¶ Ý3È�ÓUÔØÁ Ç Ý.¾$ÓUÔÎÁnÁnÁ�×Y)Æ�Ëzv

ý Á`ö�Á ¹ ÝbÂ+ÔÕÁ5Ö�Ý'Æ@ÈbÑ öÄÁ�ÔÕÁ ¹ Ý3È�ö�Á5Ö�Ý3È+¾ Y)Æn¾jv
½ Á ¹ Ý.Ë�ö�Á5Ö�ÝbË3Ñ Y)Æ@Ê3v

[q~
axuD]Ð�Ñ £ ¾ Y·Á;v�½�ÆPö�Á ¶ Ý'ÆnÑÅÔÎÁnÁnÁ Y)Æ�Âzv
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��_.ey|yuDe7f ¾ ¶ YvÁ;v¿½ ¸3Ý:Á5Ù�Y­[^uxe�Áiö�Á�pR~b[$Á;v ¶ Y)Æ@Ì3v

½ ¸3Ý:Á5ÙÚÒq[^uxe ¶ ÁÛÔÕÁ ¶ pt~3[ ¶ Áiö ÈUÁ�[quDe�Á�pR~3[$Á5× Y)Æ�Àzv
½ ¸3Ý:Á ÙÚÒ [^uxe ¶ ÁÛÔÕÁ ¶ pt~3[ ¶ Áiö�Á�[^uxeWÈ:Á × Y)Æ]¸zv
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aDuD]Ð�Ñ ´ÝÜ ¾ ¶ YvÁ;vßÞ ½ ¸Á Ùµà ÆÈ Ô Á ¶
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¼�¾�Ýb¼�Á�½BÑ7�y~3k Á ¶ [quDe�ÁÛÔ Ë�Á�pR~3[$Á`ö§Ë#[^uDe�Á�½¢Ñ×Á Y"È3È3v
���yg���k^[�r/âRgtk^~3[¬_bkqg�_.r-Á ½�Ñ7�
Ê'�ÙÌbÂ3ËzÊ>��¸'�ÙÑ�¸3ÊbÑ7�×Æ@È'�°ËzÈ3È�¸'�SÆ�Ê'�ÓÊ>Æn¾zÂ7�×Æ�À7�°Â3À�¸bÑ7�
È'Æb�ÙÀzÊ.Ë�¸7�5Í�~3k�w�~brs��]`uxeyuD]`_�_be7|¢]`_+h'uD]`_7�WaDuD]äãæå Ñ ´�ç Y­��¡Xv�½ ù#�û����_.r�ux[R�
��¡ uD[®[^�y_bpRgt|ßwjm�_b�7�yk^~nh'uD]`_.rsgtaxm�ùo�\~3k
_.aDa#wy{7r�rs�ygS��k^[�r
�\g��5|yux¤;ks_bp�rsux~3e�kquDeyfb[R�
���ygX]`_+h'uD]`_
�\~3k�¡ pR~3kqk^gR[q�;~bey|yuDe7fSr^~SpR_baDuxwyks_.ejr^[Ï��gX��_n�bg
_bkqgXaDuD[�rsgt|�uDe�r�_bw7aDg

ò ��¡ ¡Z½ZÈbÊbÑ ÃU ¡B½ZÈbÌbÀ ÃU ¡Z½�ÆnÑ7Æ@Ê ÃU ¡Z½ Æ�Ë3Â3Ñ ÃU
Æ Ê'�ÙÌbÂ3ËzÊ Ñ7�ÙÈbË3ÑzÊ Ñ7�ÙÈbÑzÌbË Ñ7�°ÑzÊbÂ3À Ñ7�°Ñb¾jÈ.¾
È ¸7�°Ñ�¸zÊbÑ Ñ7�°Ë3Â3Ë3À Ñ7�°ËzÈ3Ì3È Ñ7�°Ñ3À�¸3Â Ñ7�°Ñ3Â3Â�¸
Ë Æ@È'�°ËzÈ3È�¸ Ñ7�â¾7¸zÈ�¸ Ñ7�â¾3¾zË3Ë Ñ7��Æ@È'Æn¾ Ñ7�°Ñ�¸3Ñ3Â
¾ Æ@Ê'�ÙÊ'Æn¾zÂ Ñ7�°ÂzÈbÑ3Â Ñ7�ÙÊ3ÊbÀ7Æ Ñ7��Æ@Ê3È�¸ Ñ7��Æ3Æn¾yÆ
Ê Æ�À7�°Â3À�¸3Ñ Ñ7�ÙÌ.¾jÌbÂ Ñ7�°ÂzÌ3ÈbË Ñ7��Æ�Àb¾yÆ Ñ7��Æ�ËzÌ.¾
Â È'Æ3�°ÀzÊbË�¸ Ñ7�°ÀzÌ.¾jÈ Ñ7�ÙÌbÀ3Â7Æ Ñ7�ÙÈ'Æ@ÊbË Ñ7��Æ�Â3ÑzÌ
Ì È3Ê'�°Ñ7Æ@ÈbÀ Æ3�°Ñ3Ñ3ÑzÊ Ñ7�°À�¸�¸zÌ Ñ7�ÙÈ.¾zÂb¾ Ñ7��Æ�À3Ë�¸
À ÈbÀ7��Æ�ÂzÌbÀ Æ3��Æ@ÈbÂzÌ Æ3�°Ñ7Æ�ËzÈ Ñ7�ÙÈ3Ì3Ì3Ê Ñ7�ÙÈbÑzÌ'Æ¸ Ë7Æ3�°ËzÈbÑ7Æ Æ3�ÙÈ3Ê3ÈbÀ Æ3��Æ@ÈbÂ3Â Ñ7�°Ë3Ñ3À3Â Ñ7�ÙÈbË3Ñ3Ë
Æ�Ñ Ëb¾y�â¾jÌbÑzÊ Æ3�°ËzÌbÀ3À Æ3�ÙÈbË�¸�¸ Ñ7�°Ë3Ë�¸3Â Ñ7�ÙÈ3ÊbËzÊ

�Ô_.wyaDg�Æ3ª º gn_b�j[�uDe��£�\~3k�[q�y�ygRkquDpR_baÖpn_baxuDwyk^_bezrs[t�%�£�._baD{ygt[P_bk^g®_baxa¥f3u��3gte�uxe�e7] ¯ Ã �
� uxr^�¡rs�yux[�uDe'�\~3k^]`_.rsux~3e<��rs�7g��;gR_b��]SuDe7uD]`_S~3k�]i_+h'ux]i_Spn_be¬w�g
�yr�r^~�|ygtr^gRk�c

]SuDeyg�¡£� Ø�k�ux�C¡ ux[��jey~��PeoY­uxe�rs�7g
pn_.[^g£~b��_`pn_baxuDwyk^_bezrÜv���r^�ygRe��Spn_be�w;g�|ygtr^gRk�c
]SuDeygt|<�#àW~@��gt�bgRkt�y~3eyg�ux]`��~3k�r�_bezr�_b|7�._bezr�_.f3g�~b�<[^�y�ygtk^uxpn_ba;pn_baxuDwyk^_bezrs[�uD[�rs��_.r�rs�ygº Y­�bvÔ�\~3k^]¦��_b[�[quDf3e7ux��pR_beypRg.�j{yeyaDux�bgP��gRk^ux~'|7uDp�pn_.aDuDw7ks_bezrs[t�z�P�yuDp��`pn_be`~3eyaxm£�yk^~��>uD|yg
_�[^uxeyf3axg aDgRe7fbrs�M[^pR_baDg.�
»��7r^�ygRkqg�ux[H_bezm |yux[^��gRk^[quxrlm ~.�yks_.|yuDu"�nrs�yux[<�PuDaDabuDe
��{7gReyptg�r^�yg�uDezrsgtey[^u�rlm [^��gRp�rsk^{7]��

U�[^[^{7]`uxeyf�_×üX_b{y[^[qu�_bei|yuD[�rsk^uxwy{7r^uD~3e`pRgRezr^gRk^gt|�_+r�Á5£��Puxr^��[qr�_.ey|�_bkq|�|ygt�>u�_+rsuD~be\è%�
r^�ygX~3wy[^gtkq�bgR|�uxezrsgRe7[^uxrlm�uD[

º Y­�bv#½ ¬ ´£ ¼�Áé¾ ¶ Y·Á;v ® ¯;ê Ð ¯ ÐLëæìîíæï ¶æð í Y"ÈbËzv
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ò ��¡ ¡Z½ZÈbÊbÑ ÃU ¡B½ZÈbÌbÀ ÃU ¡Z½�ÆnÑ7Æ@Ê ÃU ¡Z½ Æ�Ë3Â3Ñ ÃU
Æ Ê'�ÙÌbÂ3ËzÊ È3Ì3È'�ÙÊ.¾ Ë3Ñ3Ë7�°ÑzÌ Æ3Æ�Ñ3Â'�ÓÊ Æn¾zÀ3È'�ÙÂ
È ¸7�°Ñ�¸zÊbÑ Æ@Ì3È'�ÙÌ'Æ Æ]¸zÈ'�°ÑzÊ ÌbÑ7Æ3�ÙÈbÑ ¸3Ë�¸'�ÓÊ.¾
Ë Æ@È'�°ËzÈ3È�¸ Æ@È3Ì'�â¾jÌ Æn¾yÆ3�ÙÌ3Ê Ê'Æ@Ì'�ÙÊbË Â�¸3Ë'�°¾zË
¾ Æ@Ê'�ÙÊ'Æn¾zÂ Æ�Ñ7Æ3�ÙÈ3Ê Æ3Æ@È'�ÙÊ�¸ ¾yÆ3Æ3�°Ñ3Â Ê3ÊbÑ'�ÓÌbÀ
Ê Æ�À7�°Â3À�¸3Ñ Àb¾y�°Ñb¾7¸ ¸3Ë7�â¾zÂ3Ë Ëb¾yÆ3�ÙÈ.¾ ¾jÊ3Ì>�ÓÈbË
Â È'Æ3�°ÀzÊbË�¸ Ì'Æ3�°ÀzÌ3Ì Ì�¸7�ñ¸zÈ3Ì È�¸7Æ3�°ÀzÈ Ë�¸7Æb�ÙÑ7Æ
Ì È3Ê'�°Ñ7Æ@ÈbÀ ÂzÈ'�°À3Ñ3Ñ Â�¸7�°À3Ë3Ë È3Ê.¾y�ñ¸zÌ Ëb¾yÆb�ÙÂ3Ë
À ÈbÀ7��Æ�ÂzÌbÀ Ê3Ê'�ÙÌbÂ3Â ÂzÈ'�°Ñ7Æ3Æ È3ÈbÂ7�â¾yÆ Ë3Ñ3Ë'�ÙË3Â¸ Ë7Æ3�°ËzÈbÑ7Æ ÊbÑ7��Æ@ÊbË Ê3Ê'�ÙÌ3ÌbÑ ÈbÑ3Ë7�°ÂzÈ È3Ì3È>�ÙÀ3Ë
Æ�Ñ Ëb¾y�â¾jÌbÑzÊ ¾jÊ'�ÙÊbÂ�¸ ÊbÑ7�°ÂzÌbË Æ�ÀzÊ'�°Ñ7Æ È.¾jÌ>�ò¸3Ñ

��_bwyaxgXÈ'ª º gR_b�j[�uxeM¼£½ZÈ@ù�Ý.���\~bkÏ[^�y�7gRk^uxpn_ba¥pn_baxuDwyk^_bezrs[R��¼��._baD{7gR[P_bkqgX_baDa�f3ux�bgReMuDe
ÃU��

U�[®|7uD[^pt{y[^[qgR|�uDe¬k^g��\gRk^gteypRgt[�Å Ë7�Ö¾bÉ"�Örs�yg×uDezr^gRey[quxrlm¡�­_baxaD[�~.¤§_b[Xg�h'��Y�ö�È�ó@��¡XvÜ�S¨�g�c
pR_b{y[^gX~b�Hr^�ygXk^gRptuD�ykq~'pR_ba¥ey_.rs{ykqg ~b���£_bey|�¡£��_�[q�yk^gR_b|�uxe�uDeyptuD|ygtezrÏ�Ï_n�bgRaDgteyfbr^��ï
�PuxaDa�w;g£uxey|yux[qrsuxeyf3{yux[^��_.wyaDgX�\k^~3]�_�[^�7k^gn_.|äuxe�¡£�®ÍÚ~bk�rs�yux[�k^gR_b[^~be<�¥rs�7g�[^�y�ygtk^uxpn_ba
pR_baDuxwyks_bezr�|�_+r�_XuDe×rs�yux[�kqgR��~3kqr���gRkqg�_baxa�_bpRþj{yuxk^gt|�_.r��Ïà�Ò�TyT×�P�ygRkqgWr^�ygWr^�yg�h>c�ks_nm
[q�;gtptrsk^_baH�PuD|7r^����_b[�e�_.k^k^~��X�WØ�rs�7gRkWgt¤;gRptr^[R�;[^{yp��¬_b[Prs�7g
[^u�âRg®~b�%r^�yg�w�gn_.]����PuDaxa
_.¤;gRp�r�_baDa;]`~>|ygR[�gtþj{�_baDa�m�_be7|�pR_be�w�gX|yuD[�rsuxeyf3{yux[^�ygt|M�\kq~3]¶r^�ygX|yuD[q�;gtk^[quD~3e<�

g�æAg �Wë��������#ì�ê
���yg [quD]S�yaDgt[qr�pR_baDuxwyks_+rsuD~bei]Sgtrs�7~'|�ux[�rs~�|yg�rsgtk^]SuDeyg�r^�yg �£[q��_bpRuxeyf�~b����gn_b��]`_+hjc
ux]i_�~3k�]`uxeyuD]`_
�­_bkP�\k^~3]�r^�yg
~3kquDf3uxe<�Ú_b[Wrs�yux[W�._bax{yg�k^_b�yux|yaxmM_.�y�yk^~3_bp��ygR[�ù�Ý�¡ _b[
ò uDeyptk^gn_.[^gR[t�����7g�eyg�h>r£_b�y�ykq~z_bp���ux[®r^~��yr®rs�yg`]`uxeyuD]`_7ô.]`_+h'uD]`_`��~3[^u�rsux~3ey[R��uDe_bey_baD~3f.m rs~�rs�7gÏ�yk^~>pRgt|y{ykqg��\~3k%��gRkquD~>|yuDp�pn_baxuDwyk^_bezrs[t�ÔàWgRk^g.�3rs�yg��;gR_b����~3[quxrsux~3ey[Ô_bk^g
ey~.rPaDuDe7gn_bk��Pu�rs�M�>��wy{7rWpn_beMw�gXe>{7]`gtk^uDpR_baDa�mi|7gtrsgtk^]SuDeygt|��\k^~3] Y"È3È3v�~3kÏrs_bwyaxg�Æ3�

wyx�wyx{z õtöÀ÷� u�rs�¬��ø Â7�Hm3~b{�pR_beä�7r®r^�ygSuDezrsgtey[^u�rlm�]i_@h7ux]i_'�<wy{7r®ey~brXr^�yg×gRezrsuxk^g×aDuxeygR[q��_b��gb�
¨�gtf3uDe£�Pu�rs�×_ � �yeyuD[q�ygR|$�Xux]i_bfbgb������_.r#ux[R�zuxrÔ[^�y~b{yaD|×w�gÏ|ygùâtuDeyfbgRk^gt|<�jw�_bp��jf3kq~3{yey|'c
[q{yw7rsk^_bptr^gR|<�Xuxejr^gRey[quxrlmzclpt~3k^kqgRp�rsgR|¥��_.ey|B|yux[qr^~3kqr^uD~3e'c�pR~3kqk^gtptrsgt|<�©Í�~3kMg�h7_b]S�yaxgb� ux�
mb~3{ykP|�_.rs_×ux]i_.f3gR[�_.k^gX|�_.rRÆ�_.ey|�|y_.rÜÈ�_bey|�w�_bp��jf3kq~3{yey|7[�_bkqgXw�_b�ÚÆ®_bey|�w�_b�'È'ª

¸



=�= 9!T:ú
�Z4ù9�û G ��%�0�ûNüæ��%�0
ý=�= 9!T:ú
�Z4ù9;ý G R$%�&�ûNüþR$%�&
ý=�= 9!T:ú
�Z4ù9$ÿ G 4ù9�ûUV$4S9;ý=�= 9!T:ú
�Z4ù9�� G 4ù9$ÿ�� 4S9�4=�= 9!T:ú
�Z4ù9�� G 4ù9���� 4S9
�
���yux[`_.[^[^{7]`gt[Sr^��_.r×m3~3{o��_n�3g�[^g�r`r^�ygM|yuD[�rs~3k�rsuD~be pt~3k^kqgRp�rsuD~be ux]i_.f3gR[�Y �Puxrs� ���0��!47 U07vW_.ey|�uxezrsgRe7[^uxrlm�pR~3kqk^gRp�rsux~3eMuD]`_bf3gR[ Y\�Puxr^�/ ���0!4S��0yvÜ�m�uD[q�ya�_nm`m3~3{ykPux]i_bfbg��Puxr^���j{7r�½ Ñ�Y �b_.kqm��
	���
�rs~�r�_.[qrsgnv�ª=�= �547 ]"¦4ù9������������
º gtkq�\~3kq]¦_+�����! W�Puxr^�
��gRk�c��yu�h'gta'ey~bk^]`_baDu�ân_.r^uD~3e ~b¤ 8br^�yuD[�gRey��_.eypRgt[Ôrs�yg���gR_b�bgtk

aD_bk^f3gÜc��ß�;gR_b�j[R�����ygRe<�®gRezr^gRkÀ"$��%�&Z_be7|ZgR|yu�r�r^�ygähjc�ks_nm¢��_n�3gtaDgRe7fbrs�Z�Pu�rs� @ ����y~>~3[qg D rs~�gtejr^gRk�[q�y�ygtk^uDpR_ba�pR_baDuxwyks_+rsuD~be ]S~>|ygb�BÒ�ezr^gRki�P�y~baDg�ej{y]
w;gtk^[�pt~3k�c
kqgR[^��~3ey|7uDeyf£r^~SgR_bp����;gR_b�i~3kq|ygRkt�WY­»���m3~3{�_bkqg k^{ye7eyuDeyfS_be�~baD|ygtk��3gtk^[^ux~3e�~b����ø Â7�
r^�yg D ~b�7rsux~3e�]i_nm�ey~br w�g×_n�._buDaD_bwyaDg.�����y~>~3[^g���rs~�gtejr^gRk |'c�[^��_.pRuDe7f3[R�Ö_.ey|�rs�ygte
�yuxp��i�._baD{7gR[Ï�\k^~b] r�_bw7aDgXÈ�pR~3kqk^gt[^��~3ey|yuxeyf�rs~�m3~3{7k�pR_baDuxwyks_bezrR�Óv
���yg×eygÜh'rX[�rsgt��ux[�rs~�p��y~>~3[qg\'irs~�pR_baDuxwyks_+rsg£_.ey|��ßY­~bkÅ"�uxe�~3aD|ygtk��3gtk^[quD~3ey[sv��

� ~@�X�j��ø�Â �PuxaDa'�yk^uxejr���_b[%rs�ygP[q�;gtp�c�r^~.cl�7�y~3[#|yux[qr�_.eypRgPuDe��7u�h'gRax[R� º k^gt[^[C,
r^~ [^�y~��
r^�yg�kqgR[q{yaxr^[£Y\uDe�eygt��gRkW�3gRkq[^ux~3ey[�vÜ�¥[q~`m3~b{�pn_.e�gt�._bax{�_.r^gXr^�yg
þj{�_.aDuxrlm�~b�Ôr^�yg�axuDeygR_bk
�yrR�
��ø Â£ux[Ïey~��¢pn_baxuDwyk^_.rsgt|<�%Í�{7r^{yk^g��7rs[�uDe`rs�yux[Ï��ø Â£[qgR[^[quD~3e��PuxaDa�{y[^g�r^�yuD[��b_.aD{yg

�\~3kPî'�

wyx�wyxÉ�  �
�U�·�"!
Å � ~br^gbª�_b[�~b��ÈbÑ3ÑbÑ@Ð'Ñ7Æ�Ð'È.¾y�3rs�7uD[�]`_nmSey~�aD~3e7f3gRk�w;g�pR~3kqk^gtptrn�����yg Þ�_.rsaD_bwipt~'|7g�uD[
p���_.eyf3uDe7fSk^_b�yux|yaxmb�y_bey|�»��y_��bg�e7~br��3gtk^ux�ygR|Mrs�yux[W[qgRþj{ygteypRg�~b�Ôpt~3]S]i_be7|y[R�%É
���yg�_b�y�ykq~z_bp���»�rs_b�bg®�ygtk^gXuD[Ïr^~×�7rWr^�ygXgRezrsuxk^gXuDezr^gRey[quxrlm��ykq~b��axgb�
��~o�yr�rs�ygt[^g�uxe1Þ�_+rsa�_.w<� aD~z_.|B_be¢kq��axg�_.[�|ygt[^ptk^uDw�gR|BuDeB[qgRp�rsuD~be1È'�ÙÈ'�ð��~

w�gR[�rÔ[qgRg�r^�yg�uDezrsgtey[^u�rlmX~3[^ptuDaxa�_.r^uD~3ey[t��p��y~>~3[^g�#�"�0!4�TU�! V =%$  ��PQ;4 3 '76��
 �Y\~b¤�v<_be7|
#�"�0!47TU�! V ='& V�% @ 4� #ü (;T 3 T��)(56�T:0�����m>�yuDpR_baDa�m3�7r^�ygX|�_.rs_×e7gn_bkP�®½¢Ñ×]`_�miw;g
~��3gtk^gÜh7��~3[qgR|ß_be7|¬r^�yg×|�_.rs_i�­_bk��\k^~3]���½5Ñ��PuDaxaÔ��_n�3gS_�aD~.r ~b��ey~3uD[qg×_bey|���gn_b�
~3[qpRuxaDa�_+rsuD~bey[R�M��~¡[^gtaDgRp�r�~3eya�m�_��;~bkqrsux~3e�~.��rs�yg�|y_.r�_7�Ôp��y~'~b[^g+*;'U0!47TU� V = Q 3 TU"_be7|�[qgRaDgtptr
_be�k^_beyf3g×uxe)Áßwzm¬ptaDuDp��juxeyf�_bey|�|7ks_bf3fbuDeyf�r^�yg`]S~3{y[qgb�¡YAØ�eyaxm�rs�ygÛÁ
�._bax{ygR[P_bkqgX[^uDfbeyux��pR_bezrS87r^�yg-,jc�g�h>rsgtezr�~.��r^�ygXw;~nhMux[�uDk^kqgRaxgt�._bezrn�Ùv

� ~��X��p��y~>~3[^g/.5 U0[4ù9;%�0
�¬_.ey|�_�w�~nh¬a�_bw�gRaxgR| O 0�.�0[4 üA,10��!'U0!4�T:���PuDaxa#_b�y��gn_.kR����y~>~3[qg32�"54$� 3 47'�%�6 Q�%�6
4SR 3 %���05 �_bey|Y'7TU�! :0
%���0 w�_bp��jf3k^~b{yey|<�ßUW� rsgRk�r^�yg���_+ck^_b]`g�rsgtk�w�~nh�_.�y�;gR_bk^[t�'mb~3{�pn_.e�gRezrsgtkÏ��_bk^_b]Sgtrsgtk^[�|yuDkqgRptr^axmb�'~3k�p��y~>~3[^g½^�0��!'U0!47TU�V = .5 U0!4ù95%�0
�¬_bfz_buxeä�\kq~3] rs�yg`]i_buxeä�Puxey|y~��X��UÏr
rs�7uD[®�;~3uxezrn��mb~3{�pR_be�p��y~>~3[^g

Æ�Ñ



^10��!':0!4�TU� V = ^54]0�_.ey|ßp��ygRp���ux�Ïr^�yg���_.ks_b]Sgtr^gRk^[
_bk^gipRaD~b[^giwzm�pR~3]S��_bkquDeyf�rs�yg
axuDeygX[^�y_b�;gt[R��Ø�rs�ygtkq�PuD[qgb�;gRezrsgtk�eyg��1�b_.aD{ygt[�uDezr^~Sr^�yg
��_.ks_b]Sgtr^gRkWgR|yu�r�w�~nh7gt[�_be7|
gtuxrs�7gRk6*;'U0[4�TU� V ='7 ��� 3 %18M~bk�k^g�cA�yrn�»�� rs�7g��yr`uD[S[^{yptpRgt[^[q�\{7aA�Prs�ygte«m3~3{«�>e7~@�ðr^�yg�]Sgn_beo]`gR_be«k^_b|yux{y[iuxe r^�ygR[qg
_bkqwyuxr^ks_bk�m�Y\�yu�h'gta v�{yeyu�rs[�¡ �7r �Ú_b[Ï��gRaxaH_b[�rs�yg rskq{ygXks_b|7uD{y[�¡ r^k^{yg � � g®_bax[^~×��_n�3g

��¡ r^k^{yg ½ ú;¡ �yr Y"È.¾jv
[q~

î�½ È@ù
ï
¡ rskq{yg¡ �yr Y"È3Ê3v

�P�ygtk^g�îSux[�uDeM�yudh7gtaD[t�

(a)

100 200 300 400 500

50

100

150

200

250

300

350

400

450

500
(b)

100 200 300 400 500

50

100

150

200

250

300

350

400

450

500

ÍÔuxf3{ykqg Ê'ª »lezrsgtey[^u�rlmá]`_b�y[B~.�¢Y"_zvZT>uDaDuxpn_5[^�y�7gRk^gt[¶Y � [�m'ezr^�ygtr^uDp k^_.rÈ�jvÜ�¢Y­wÚv
º ~3axm>[qrlm>kqgReyg�[q�y�ygRkqgR[äY � U+�ÏÍ �<�ÙÊbÀ+c�Æ¡È.U½�zv���¨�gRpR_b{y[^g�~.� rs�yg�[qrskq~3eyfß[qpn_.rqrsgRkquDeyf
eygR_bk�rs�7g�pRgRezr^gRkR�Ör^�ygRkqgSux[�[^uxf3eyu���pn_bezr [�rskqgn_b�juDe7fMr^~��Ï_bkq|y[ rs�yg�kquDf3�zr uxe�w;~.rs�¬uD]�c
_bfbgR[R��UÅâRuD]
{7rs��_.a¥uDezr^gRf3k^_.rsux~3ey[Ï��gRk^g®��gRkq�\~bk^]SgR|��3gtkqrsuxpn_baxaxm¡Y"ñ®½Hn�ù�Ý3È�n}È3Ê:9�v��
; ´¶µ
·nQn¸�J#µ£G�I�FHG+<`³�G�IÔKSJ>=
U�aDa��yk^gÜcl]`_b|yg�pR_b�yuxaDa�_.k^uDgt[�_bk^g�uxe�rs�yg�rs~3��|yk^_n��gtk�~b�Örs�yg���k^[�rPw;gteyp���_b[�m3~b{�gtezrsgRk
r^�yg£��g�rXk^~>~3]�� ���ygR[qgSpR_b�yuxaDa�_.k^uDgt[W_bk^g�|yg�r�_buxaDgt|¡uDe�rs_bwyaxg�Ë�w;gtaD~��X�®U�aD[q~�uDe¡r^��_.r
|yk^_n��gtk×_bk^g`]i_.r^gRkqu�_bax[X�\~bk
]`_b�juDeyf�[^�y�ygtk^uxpn_ba�pn_baxuDwyk^_bezr£pn_.�yuDaxa�_bkquDgR[t�M»le�rs�yg�|7kqm
w�~nh�rs~�rs�7g®axgt� rW_bkqg [^uxax�3gtkP[qrsgR_bks_+rsg®_bey|M[^uxax�bgRkPw;gt�ygRey_.rsg.�

Æ3Æ



40 60 80 100 120 140 160
0

0.5

1

1.5

2

2.5

3

3.5
x 10

10

50 60 70 80 90 100 110 120
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7
x 10

11

ÍÔuxf3{ykqg�Â7ª º ~3k^~>|��yax~brs[�~b��Y"_3v�T'uxaDuDpR_�[q�y�ygRkqgR[®Y � [qm>ezrs�yg�rsuxp ks_.rß�jv��¥Y­wÚv º ~3a�m'[�rlm>k^gRe7g
[q�y�ygRkqgR[
Y � U+�ÏÍ§�<�ÙÊbÀ+csÆ
È+U½�jvÜ�y���ygR[qg�pt~3k^kqgR[q�;~3e7|�rs~�r^�ygXuD]`_bf3gR[�uDe���f3{ykqg�Ê'�
pn_.aDuDw7ks_bezr aDgteyfbrs�M[qpn_baxgSYÚÃU v þj{�_bezrsu�rlm �.gtmj��~3k^|
U�f+cl[qr^gn_bk^_.rsg ¾zÀ'�ÙÂ3À Â U+�ÏÍ§U�f+c�T'�BËPÁRÁnÁsÌ�8

Þ � �1Ë+c�Ê�cE¸3À
U�f+clw�gR�ygte�_.rsg ÊbÀ7�°ËzÌbÂÛn Ñ7�°Ñ3Ñ3Â Ê U+�ÏÍ§U�f+c)¨ÏÒBÆ�ÁnÁRÁsÊ
[^uxaDuxpn_£[^�7�ygRkqgR[ È3Ì.ÀÛnÕ¾ Â � [qm>ezrs�yg�rsuDp®ks_+rÈ�$8

U+�ÏÍ§�<�â¾yÆtc)È×Ë.UÕÁnÁnÁ�Ë3Ò
[^uxaDuxpn_£[^�7�ygRkqgR[ Æ�Ë3Â3Ñ Ê U+�ÏÍ§�<�â¾yÆtc)È�¾bUÕÁnÁnÁy¾zÒ
��~3axm>[qrlm>kqgReyg®[^�y�7gRk^gt[ È3ÊbÑ(n Æ�Ñ È U+�ÏÍ§�<�ÙÊbÀ+csÆSÆn¨½8

U+�ÏÍ§�<��Æ�Ë7ÆtcsÆ×ÆU�
��~3axm>[qrlm>kqgReyg®[^�y�7gRk^gt[ Æ�Ñ7Æ@ÊÛnÕÈ3È Â U+�ÏÍ§�<�ÙÊbÀ+csÆ
È+Uä8

U+�ÏÍ§�<�â¾yÆtc)ÈSÈ+UÕÁnÁnÁÚÈbÒ
��_bwyaxg�Ë'ª�»lez�3gtezrs~3k�m«~b��pn_baxuDwyk^_bezrs[S_n�._buDaD_bwyaDgiuD]S]`gt|yu�_.r^gRa�m3�@?ÖgReyfbr^�o[qpn_baxgR[i_bk^g
ey~b]`uxe�_baA�Hã g�m>��~3kq|y[%]`_.rsp��®rs�yg�a�_bw�gRax[�~be
rs�yg�rsgt[qr%r^{yw�gR[Ô�7~3aD|yuxeyf�rs�yg�pn_b�7uDaDaD_bk^uxgR[t�

A ´ J#KS¹%¹CBÖ´¶µ
·nQn¸�J#µ�I%QRKSG�¹
��kq~3[^[Ppn_.aDuDw7ks_.r^uD~3ey[�_bk^g fbux�3gte�uxe�r�_bw7aDgR[�¾S_be7|¡Ê'�#���7gR[^gXr�_.wyaDg���gRkqg�pt~3ey[�rsk^{7ptrsgt|
wzm�pR_baDuxwyks_.r^uDeyf��Puxrs��r^�ygX[qr�_.ey|�_bkq|�uxe�rs�ygXaDg�� rs]S~3[qrÏpR~3ax{y]`e�_be7|�pR_baDpt{ya�_+rsuDe7f
rs�yg
axgReyfbr^�M[^pn_.aDgSY"¼bc�[^��_bptuDeyf×~3k�]Sgn_.e�k^_b|yux{y[�v�~b��rs�ygX~br^�ygRk�[�r�_be7|�_bk^|7[R�

Æ@È



U�f.c)T'� [qm>e'c�ks_.r È.U
U�f.c�T'� ¾zÀ'�ÙÂ3À ÈbÀ'Æ3�ÙÀ Æ�Ñ7Æ�È
[�m>e'clk^_.r ¾jÌ>�ÙÀzÈ È3ÌbÀ ¸�¸b¾
È+U ¾zÀ'�ÙÀ7Æ ÈbÀ3Ë Æ�Ñ7Æ�Ê

��_bwyaxg�¾7ª m _.rs_ _bptþj{yuDkqgR|�~3e �Ïà�Ò�TyT m�csÆÎwjm¶ãX_bkqgRe�Ò#|yaxgRkBY­[qgRgBaD_bwyw�~'~b�
ÍÔuxeyeyg��\k^~>p��ED×È'���y�<��È�¸@Ð'ËzÈ3vÜ�

U�f.c�[qrsgR_bks_+rsgXU+�ÏÍFD�Ë U�f.clw�gR�7gRe�_.r^gXU+�ÏÍFD×Ê
U�f.cl[�rsgR_bks_.r^g U+�ÏÍFD�Ë ¾3À7�ÙÂ3Ì�¸�¸ ÊbÀ7�°Ë3Ë�¸3À
U�f+clw�gR�ygte�_.rsgXU+�ÏÍGD×Ê ¾3À7�ÓÌ.Ñ�¸�¸ ÊbÀ7�°ËzÌ3Ê3Ì

��_bwyaxg�Ê'ªÌm _.r�_¡_.pRþj{yuDkqgR|ß~3e º �y~.rs~jÞ�g�rskquDpR[�Y­[^gtg�a�_bw7w;~>~3�äÍÔuDe7eygt�\kq~'p��HD×È'�#�y�<�
Æ�Ð'È3v��

I J¿O�K�G¡KML ·R³ LON×³QP ³�G�I%¹
����_.ey�j[�r^~�ãX_bkqgRe®Ò#|yaDgtkÖ�\~3k¥r�_.�>uxeyf�rsux]`g%~b{7rH~b�'�ygRk �Ïà�Ò�TyTXk^{ye�_bey|®_bptþj{yuDkquDeyf�[q~
]`_bezmSg�h'�;~b[^{ykqgR[P~3e�rs�7g�[^�y�7gRk^uxpn_ba;pn_baxuDwyk^_bezrs[t�%���yuD[��Ï_b[Ï_
rsgR|7uD~3{y[SRq~3w<�#����_.ey�j[
_bax[^~�rs~äã kqm>[�r�_T?Hg��._bp��\~3k�[^{y�7�yaxm>uDe7f�]Sg��Puxr^� k^_.r�r�_.uDaD[t��_bey| [^��_bkquDeyf¬]Sg�rs�yg
]S~3[qr�f3kq{ygR[q~3]SgWrs_b[^�Ú�C2P{y|y~3a��ÖT'�7k^uD���juxey|yaxm£fz_n�3g�{7[�r^�yg�[quDaxuDpn_ [q�y�ygRkqgR[t�y_bey|U?Ö~3uD[
º ~3aDaD_bp��iaxgRezr�rs�ygt]�rs~×]Sgb�

V ´¶KSG�OW·nN�¹%QRKSG
»��Hm3~b{�ey~brsuxpRg _.ejm`gRkqk^~3kq[ÏuDe`rs�yux[Ï|y~>pR{y]SgRezr�~3k���_n�3g rskq~3{ywyaxg�{y[quDeyf7ô.]i_.�>uxeyf
pR_baDudc
wyk^_bezrs[t���yaDgR_b[^gXaDg�rP]`g �jey~��X�
U�|�_b]s���ÚÍÔuxeyeyg��\k^~>p��
_b|y_b]+W�wyuxf3wykq~y�°w7uD~3�y�zm>[R�âpR~bk^eygtaDaA�âgR|7{

X ³ZYb³ J#³ G�OW³�¹
ÅÇÆRÉ®� � ���>àW{�_beyfy�>à®�>��~3k^_�m3_7�j� � � �>¨�a�_bezr^~3e<�>_bey|�*�� � {<�;VWclks_nm×��~��P|ygRk�|yux¤;ks_.p�c
rsux~3eS_be�_ba�m'[quD[#~b�¥[^uxax�3gtk�w;gt�ygRe�_+rsgb�'_X�;~3[q[^uxwyaDg�ax~@�Ïcl_beyf3axg�|yux¤;ks_.ptrsux~3e�[qrs_bey|�_.k^|<�

Æ�Ë



[�\^]`_ba ��
 \dcfe�g�g 
ihkj�l3m _bn ��ok��
p
 \�q�_ � g�rsn ��ÈbÂ7ª�Æ�À3Ñ@Ð>¾7�yU��ykquDa�Æ]¸�¸3Ë7�
ÅâÈ+É®� � � ��¨�a�_bezrs~be<��� � ����à�{�_.eyfy�Pà�����~bks_nmz_7�+����2®��à�{7wyw�_bkq|<��T;��¨���2P~3wyuxgb�m£�t?Ö~3{�ugRkt��à��ÚÒ��;üvu~3w�gRa"��ü×� � uxaDa"�$2X�¥ü uDaxaDgt[R�y_.ey|�� �!2W_.�\gRk�rlm3� u7� º mXTiÐM»le'c
rsgtk^e�_.r^uD~3ey_ba���gRezrskqgP�\~bk�m�ux¤;ks_.ptrsux~3eËm _+r�_�kq~3{yey|�kq~3wyuDe
[qrs{7|7m£~b��[quDax�bgRk�w;gt�ygRe'c
_.rsg.�yU �;~b[^[^uxwyaDg ax~��Ïc)_beyfbaDg�VWclks_nm�|7ux¤;ks_bp�rsuD~be�pn_baxuDwyk^_.rsux~3e�[qrs_bey|�_.k^|<��w \^x lsj _
y h z _ �s	�o{h \^a �;Æ�Ñ�Y"È3v�ªñ¸7Æ�Ð�¸3Ê'�;ub{ye7gSÆS¸�¸zÊ'�

Å Ë.É
Þ�uD[qp���_`Þ�gRf3gtey[R�[�Ï_bkqaD~3[�Þ��y�._be�ãX_.rs[t� º g�rsgRk�¨Qu~3[qgRp��.gb�;_bey| � uDaDaxgR]|?#�$ø�~3[R�
}�aH~ hpo ] p���_.ks_bp�rsgRkquÉâR_.rsux~3e�~.�ÏpR~baDaD~buD|�_ba�[^�y�7gRk^gt[
wzmä[qm>eyp��ykq~brskq~3e�[q]i_baxa�cl_beyf3axg
hjclks_nm�[qpn_.rqrsgtk^uDe7fy����� asq��/] h _ �<Æ�ËyYAÈbËzvÜªÙÂ'Æ@ÈbÑ@Ð'Â'Æ@È�¸7��Æ]¸�¸zÌ>�

Å ¾bÉ
Þ�uD[qp���_`Þ�gRf3gtey[R�[�Ï_bkqaD~3[�Þ��y�._be�ãX_.rs[t� º g�rsgRk�¨Qu~3[qgRp��.gb�;_bey| � uDaDaxgR]|?#�$ø�~3[R�
T>m>eyp��ykq~brskq~3e�[^]`_baDadc)_be7f3aDgiVWclk^_�m [qpn_.rqrsgRkquDeyf�~b�XpR~baDaD~buD|y[S_bey|«�y�y~br^~3eyuDp�pR~ba�c
aD~3ux|�_ba�pRk�m'[�r�_bax[R� [�\^]`_ba ��
 \dc�e�g�g 
ihkj�lOm _bn ��ok��
p
 \�q�_ � g�rsn �yË3Ñ7ª°Â3ËzÌ�Ð'Â.¾yÆ3��Æ]¸�¸zÌ'�

Æn¾


