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H�IKJMLKN+O�PRQSN+TKU*PRN+V�W%V*XDOZY�U�[�Q\J1X]Q\J1JMT�N^WKV�_`N+[�a6bRV�JdcBbeN^JfWgPROZh
i�jlk�m�nloRp�plqrnlk�sdtRu�nlvgw*x6kzy�{jls�|gnls6nlsz}lqry�~�oR�zkz~��lvg~�og���1vgq�sz�z~�jlogs6�rjlog�rqrkzog~�og���z|gqD�gkz~�m�q�yg~��f~��

szjlkzs=jl���g~�ogjlm�~�nlw(�rjfqr���r~�qroR�zsdtgnlogy��z|gq��*jS�6qrkzs2��j���|g~���|��z|gqrp�nl�g��q�nlkd�����=~�s�qr�1~�ygqrof�=�z|gnl�dt"~����
~�s3ogjl���zj1j�szm�nlw�w]tl�z|gqro � � m�vgsz�6��qD|g~��l|gw�p��rjlm��*jlsz~��zq=~�o!�z|gnl�3~��3�rjlof��nl~�ogs�m�nlofp��gkz~�m�qD� nl�r�zjlk�s
nlogyMjl� �zqroM�zj!|g~��l|���j\��qrk�sd�¡���D~�s2�z|gq�kzqr� jlkzq�jl��~�of�zq�kzqrsz�D��j7qrog�1vg~�kzq�nlsD��j7|gjS�¢~�og� k�qr�1vgqroR�zw�p � �
~�s�s��1vgnlkzqr� k�qrqe��£�ogq���qrw�w��^}1ogj\�=o!�rjlo-¤¥q��r�zvgkzqet1ygvgq��zj�x6kzy�{jlsdtR~�s��z|gnl� ¦��� ~�s�ogjl��sz�fvgnlkzqr� kzq�q�jlog�rq
§©¨@ª �K«�¬nlkz}{jl®rpM¯°«g®r±�gkzj\�lqry��z|g~�s²� jlk²szvg���r~�q�of�zw�p!w�nlkz�lq § �gvg�¡|gqrk�q���q�kzqr�zvgkzo��zj�nlogy�szjlw��lq���|gq
jlkz~��l~�ognlw��1vgqrs��z~�jlo�³
H�IKJ1V�Q\J1_ ´�h ¦��� µ�¶2·g¸�¹�¶dºf»-¼l½d¾
¿ ½d¾r¾¡¿ ¸l½2¼l·RÀ §©¨@ªÂÁ3Ã

£�vgk��gkzj1jl��~�s�m�vg�4|Äw�~�}lqÅ«�¬nlkz}�{jl®rpÆÇs�~�oÈ��|gnl�É��qÊ�rjloR�lqrkz�/��|gqF�gkzjl�gw�qrm ~�of�zjËjlogqFnl�*jlvg�
qrÌ1�*jlogqroR�z~�nlwÍszvgm�sdt��gvg�D��q�m�vgsz��ygj!n�w�jl�2m�jlkzq���jlk�}/�zj7�lq���ÎzÏÑÐ*ÒÔÓ
ÕzÓÖ�vg�g�*qrk���jlvgogygs�jloM�z|gq�szq
szvgm�sZ��×©q�sz|gnlw�w�szvg���rqrqry`~�oÊ�gkzj\�1~�og��t�1~�n�szvg��|Ê��jlvgogygsdt(�z|gnl� ¦��� ~�s�yg~��1~�sz~��gw�q��RpM�z|gq�sz�1vgnlk�q
jl��szjlm�q��gkz~�m�q ¨ÙØ § t1��|gqro §©ÚÜÛ1ÝÑÞÑÝÑß �K«g~�og�rq ¦��� ~�s�yg~��f~�sz~��gw�q��fp ª ~�� § ~�s�ogjl��n���j\��qrk�jl� Û t
��q�ogqrqryÅjlogw�pÉ�lqrkz~�� p/�z|gnl� ¦4à�áeâ¦ à ~�s�ogjl�Dsz�fvgnlkzqr� kzqrq�� jlk�qrnl��|F�/~�oM�z|gq�k�nlog�lq Û7ã �Éäæå�ç�å�è��zj
�rjlm��gw�qr�zq��z|gq��gkzjfjl��jl� é�|gqrjlkzq�m ål�2�¥oÅ� nl�r��nlw�w�szvg��|F�g~�ogjlm�~�nlw��rjfqr���r~�qroR�zs�nlkzq�yg~��f~�sz~��gw�q��Rp�ê
qrÌ1��qr�g� ¦�ë¦�ì �=|g~���|F~�s�yg~��f~�sz~��gw�q��RpÅí1î\ålå ¦ t(nlogy ¦�ï¦�ð ��|g~���|F~�s�yg~��1~�sz~��gw�q��RpMè ¦ å�ñ ¦ ��×©q�yg~�s��rvgszs
�z|gq!ò+qrnlszp1ó¡�rjlm��gvg�zqrk=�lqrkz~�ôg��nl�z~�jloÉjl�K�z|g~�s�~�oÉszqr�r��~�jlo Û �

x6k�y�{jlsÅò^õ¡ñlñ©~�o¢¯°ö�vg±�ó�nlsz}lqry%� jlk!�z|gq�w�nlkz�lqrsz� § � jlk7�=|g~���| ¦��� ~�s7ogjl�7yg~��f~�sz~��gw�qÉ�fp÷��|gq
sz�1vgnlk�q�jl�3nlo©j1ygyÊ�gkz~�m�qe��x6kzy�{jls�nlogyFö�k�nl|gnlm ¯°x6ö�±�nlsz}lqry©��|gqr�z|gqrk ¦��� ~�s�yg~��1~�s�~��gw�q��RpÅ��|gq
sz�1vgnlk�q�jl��nlkz�g~��zkznlkz~�w�p�w�nlkz�lq��gkz~�m�qrs�jlog�rq § ~�s¡szvg����~�qroR�zw�p!w�nlkz�lqeø1qr�f~�ygqroR�zw�p7�z|g~�s¡~�s�nlogs���qrkzqryÉ�fp
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>@?¡½z¼l·BAdµDCEC]¾�¼l·=<GF�C�µHAdµ]¾
½JI2¼LK�¼l½"M¾
�z|gq!nlkz�lvgm�qrof��nl�*jS�lq!� jlk�w�nlkz�lq § t��gvg��~���~�s�ygqrsz~�kznl�gw�q!��jMsz�znl�zq!szvg��| n kzqrszvgw���� jlk §¢ã Û ÝÑÞÑÝÑß �N �g�gw�pf~�og�F��|gq/�gkz~�m�nlw�~���p`�zqrsz�z~�og�F~�ygqrnls�jl�Dõ¡kz~�w�w�|gnlkz�dtPOÍqr|gm�qrk�nlogy «gqrw�� kz~�yg�lq ¯Çõ3O�«g±]t���qÉsz|gnlw�w
~�ogyg~��rnl�zq�~�oÅszqr�r�z~�jlo Û �Å|gjS� ��|gq�� jlw�w�j\�=~�og�Ékzq�szvgw���~�s��gkzj\�lqry%ò+ygqr�znl~�w�s�jl�6�z|gq��rjlm��gvg��nl�z~�jloÅ�=~�w�w
��q��l~��lqroÉ�fpRQ�vg�z�zqrk�¯SQ�±�ód³
H�IKJ1V�Q\J1_ ´UT�h ¦��� µ�¶V<-µHAdµ�¶zµXWYC]¾ZWdÀÊ¹%[�¾¡¶dº1»-¼l½Z¾¡¸l¿K¶�¸LKM¾�\g½zµDK�¾ Ú §^] í-_ ¿ ¸l½�¼LCDC §©ÚÜÛL`LalÛÂÁ

é�|g~�s!�rnlogogjl�!�*q�m�vg��|Ü~�m��gkzj\�lqry�sz~�og��q b ÝÑÞ�c¦ c d�c ~�s7yg~��f~�sz~��gw�q��Rp Û ¦ ñ b í ¦ t²�gvg�!ogjl���fp÷��|gq
sz�1vgnlk�q�jl��nloRpÉw�nlkz�lqrk2�gk�~�m�ql� N ogjl�z|gqrk2s�vgkz�gkz~�s�~�og�!jlogq�~�s Ý�eÑß ¦ß�dÑÞ tg�=|g~��4|M~�s2yg~��1~�s�~��gw�q��fp Û b tg�gvg�
ogjl�¡�fp��z|gq�sz�fvgnlkzq�jl�Ínlofp!w�nlkz�lqrk¡�gkz~�m�qeø"nlogy/~�sdt1~�o�� nl�r�dt"�z|gq�w�nlkz�lqrsz� ¦��� ��|gnl��~�s¡ogjl��yg~��1~�sz~��gw�q
�fp��z|gq�sz�1vgnlk�q�jl�KnloÉj1ygy��gk�~�m�ql�

f2q��rqroR�zw�p�«gnlogygq�k�¯Ç«gn�å�±�|gnlsD�gkzj\�lqryM�z|gnl� � � ~�sDogjl�2sz�fvgnlkzqr� kzq�q�~��3�É~�shg¥�rw�jlszq8i7�zj §^]SÛ tgszj
�lqrogqrkznlw�~�®r~�og���z|gq�~�ygqrn�jl�3é�|gqrjlkzq�m ål��×B~���|Ên�szw�~��l|R�zw�pÉyg~Dj�q�kzqroR��nl�g�gkzjlnl��|Å��q�sz|gj\�'�z|gnl� � �
�rnlogogjl�2�*q�s��1vgnlkzqr� k�qrq�vgogw�q�szs��!jlk §lk ��~�s=�lqrk�p�s�m�nlw�w ³
H�IKJ1V�Q\J1_ m�hon [�¾
½d¾�¾qp1µ�¶Z¹^¶2¼sr¥¸l·g¶d¹^¼l·�¹�t Ý ¨u` ¶Z»-rH[ ¹v[g¼�¹ µ�¿ § µ�¶=¶d»Ywxr¥µ]¾
·�¹%C�À1C�¼l½:y�¾²¼l·=< � � µ�¶
¶dº1»-¼l½Z¾
¿ ½d¾r¾�¹v[�¾
· � ¸l½ §lk � µ�¶ ã qrÌf� t Ý ò+w�jl� § ó ¦7z î ò^w�jl��w�jl� § ó Ý z î Á

é�|gq��gkz~�m�qrs|{É~�oÉjlvgk2�gkzjfjl�¥t"� jlk=��|g~���|}{ ¦ yg~��1~�ygqrs � � t"nlkzq��rw�jls�q��zj�qr~���|gqrk Ø ��jlk Ø § �
��o7n�kzq��rqroR���gkzqr�gkz~�of�6×Ü~�kzsz~�og�!òz¯Ç×B±]t-é�|gqrjlkzqrm ñló3�gk�jS�lqry�tenlm�jlog�lsz�3jl�z|gqrk3�z|g~�og�lsdtln�sz��kzjlog�

�1vgnloR�z~���nl�z~��lq��lqrkzs�~�jlo/jl��jlvgk=é�|gqrjlkzqrm Û ³"��� §�~2ã ��ä §^]SÛ �z|gqro

�8�.� ò7� à ó
w�jl�'{{ � òzå k w�jl� Û ó¡w�jl���-�

×Ü~�kzsz~�og��nlw�szj/sz|gjS��s��z|gnl��~��6��q7�rjlvgoR����~��z|G{���~�o©�gw�nl�rq�jl�P{ ¦ �*�z|gqro`��q��lqr��w�jl� Û ~�o©�gw�nl��q7jl�
å k w�jl� Û ò^szqrq�nlw�szj�¯Ç«gnlñl±�ód�

×©q��*qrw�~�qr�lq��z|gnl�D��|gq�sz�1vgnlk�qr� kzqrq�qroR�zkz~�qrs�~�oMu�nlsz��nlw]ÆÇs2éKkz~�nlog�lw�q�m�vgsz���*q�m�vg��|Êogq�nlkzqrk�sz�z~�w�w
�zj���|gq�qryg�lql³
� V�W��-J1brPRUKQ\JM´�h�n [�¾¥½d¾�¾9pfµ�¶d¹^¶=¼xr
¸l·g¶Z¹^¼l·¹�t ¦ ¨u` ¶d»-rX[ ¹%[g¼�¹�µ�¿ § µ�¶=¶d»Ywxr
µ ¾
·�¹%C�À1C�¼l½:y�¾²¼l·=< � �
µ�¶�¶dº1»-¼l½Z¾
¿ ½d¾r¾�¹v[�¾
· � ¸l½ §lk � µ�¶ ã t ¦ ò+w�jl� § w�jl�=w�jl� § ó ¦ Á

���K�zkzvgqltg��|g~�s�~�s2m�jlkzqr�^jlkz� w�qrszs2�*qrsz����jlszs�~��gw�q�sz~�og��q���q��gkzjS�lqltg~�o/�z|gq�jl�z|gqrk�yg~�kzq��r�z~�jlo�t



� p�\-C�µHr¥µ]¹3WR¸�»-·=<-¶=¸l·`¾9p�\�¸l·�¾
·�¹^µ�¼LC�¶d»YK�¶ ñ
H�IKJ1V�Q\J1_ ��hon [�¾
½Z¾�¾9p1µ�¶d¹^¶�¼�r
¸l·g¶d¹+¼l·¹Pt î ¨�` ¶d»-rX[ ¹%[g¼�¹D¹%[�¾¥½d¾2¼l½d¾2µ�·-�g·gµ ¹z¾9C�ÀlK�¼l·RÀG\g¼lµ�½z¶�¸l¿
µ�·�¹z¾9y�¾
½�¶ § ¼l·=< � ¿ ¸l½V>$[gµXrH[ � � µ�¶�¶dº1»-¼l½Z¾
¿ ½d¾r¾ _ >�µ ¹%[�t î w�jl� ¦ §`ã � ã §^]SÛÂÁ

é�|gqrkzq�nlkzqÉqr�lqro÷s�jlm�q�kzj\��s�jl�Du�nlsz��nlw]ÆÇs�éKkz~�nlog�lw�q��=|g~��4|%�*qr�l~�o �=~��z| w�jl�zs�jl�Ds��1vgnlkzqr� k�qrq
qroR�zkz~�q�sd³
H�IKJ1V�Q\J1_ ��hon [�¾
½Z¾�¾9p1µ�¶d¹�µ�·-�g·gµ]¹z¾qC�À�K�¼l·fÀ µ�·�¹z¾9y�¾¥½z¶ § ¶d»-rX[5¹%[g¼�¹ � � µ�¶�¶dºf»-¼l½d¾
¿ ½d¾�¾�¿ ¸l½7¼LCDC��ä Ý e w�jl� §²Á

i�kzjlmÄé=|gqrjlk�qrm Û ~���~�s�qr�f~�ygqroR�Í��|gnl�Í�z|gq�kzq6nlkzq jlogw�p�ôgog~��zqrw�p�m�nlofp�kzj\��s�jl�1u�nls��rnlw]Æ°sÍéKk�~�nlog�lw�q
~�o`��|g~���| nlw�w jl�²�z|gq7qroR�zkz~�qrs�nlkzq7s��1vgnlkzqr� k�qrqe����o`szq��r�z~�jlo Û �6q7sz|gj\�æ�z|gnl���z|g~�s�jf�r�rvgkzs�jlogw�pÊ~�o
kzj\�=s�å�� Û � ñ�� í�� è�� ålå�nlogy Û ñ/ò^n�k�qrszvgw��=�gkzj\�lqry��Rp�x3kzy�{jls2w�jlog��nl�ljlóZ�

��o7�z|gq=jl�z|gqrk6yg~�kzqr�r��~�jlo7��q=sz|gj\�B��|gnl�6�z|gqrk�q2nlkzq=ogj�sz�1vgnlk�qr� kzqrqDq�of�zk�~�qrsdtejl�z|gqrk3�z|gnlo7�z|gq��]ålÆÇs
jlo©qr~��z|gqrk�q�ogy�t�~�oFn/��jls�~��z~��lq��gkzjl�*jlkz�z~�jloFjl���z|gq�kzj\�=s�jl��u�nlsz�rnlw ÆÇs�éKkz~�nlog�lw�qe���¥ogygq�qry`�z|gnl�dt�jlo
nS�lq�kznl�lq��z|gqrkzq�~�s¡n��rjlogsz�znloR�¡ofvgm��*qrk�jl��sz�fvgnlkzqr� kzqrq�qroR�zkz~�qrs¡~�o�n�kzj\��ø1nlogyÉqr�lq�o/�z|gnl�²�z|gq�kzq�~�s¡n
��yg~�sz�zkz~��gvg�z~�jloÉ� vgog�r�z~�jlo�Æ�� «g�*qr�r~�ôg��nlw�w�p���q��gkzj\�lq!ò^nlogs���qrkz~�og�7n��fvgqrsz�z~�jlo/~�o©¯Çx3ö!t"����è Û ±�ód³
H�IKJ1V�Q\J1_ ��hon [�¾2¶d¾�º1»g¾
·=rr¾D¸l¿�µ�·�¹z¾9y�¾¥½z¶ § _ ¿ ¸l½�>P[gµHrX[Ë¹%[�¾ § ¹%[ ½z¸�>�¸l¿$��¼l¶�r
¼LC�� ¶ n ½�µ�¼l·-yLC]¾J[g¼l¶
¾9p1¼Ur�¹%C�À Û����`Û ¶Zº1»-¼l½d¾
¿ ½Z¾r¾�¾
·¹+½zµ]¾
¶ _ [g¼l¶²¼l¶zÀ�K�\�¹^¸�¹^µHr�<g¾
·g¶zµ]¹ À ÁP� ¿|>6¾Z<g¾¥·g¸�¹z¾�¹%[gµ�¶Z<g¾¥·g¶zµ]¹ À�WZÀ¡ �¢
¹%[�¾
·B¹%[�¾¥½d¾�¾9pfµ�¶d¹+¶�¼£r
¸l·g¶Z¹^¼l·¹|t b ¨¤` ¿ ¸l½}>P[gµHrX[ `�ã  �¢¦¥ qrÌ1��ò k t b Ø �§] w�jl��ò Û�� ózó ¿ ¸l½�¼l·fÀ��Ú å Á

é�|gq�}lqrp�~�ygqrnlsK�zj2�lnl~�og~�og�2szvg��|�n��gk�qr�r~�s�q²vgogygqrkzsz�znlogyg~�og��jl�g�z|gq�yg~�s��zkz~��gvg��~�jlo�jl�"�z|gq6sz�1vgnlkzq��
� kzqrq7q�of�zk�~�qrs�~�o©u�nlsz��nlw]ÆÇs�éKkz~�nlog�lw�q�nlkzq�é�|gqrjlkzq�m Û nlogyF�z|gq7� jlw�w�jS��~�og�Ékzqrszvgw��dt���|g~���|©�6q��gkzj\�lq
vgsz~�og��õ�k�vgo�ÆÇs�m�qr�z|gjfy�³
H�IKJ1V�Q\J1_ ¨�hR© ¸l½�¼l·RÀª\*¸l¶zµ]¹+µHAl¾!µ�·�¹z¾9y�¾
½ �«_ ¹%[�¾�¶Z¾rº1»g¾
·=r�¾É¸l¿�µ�·¹z¾qy�¾
½z¶ § _ ¿ ¸l½o>P[gµHrX[ � � µ�¶
¶dº1»-¼l½Z¾
¿ ½d¾r¾ _ [g¼l¶�¼l¶zÀ�K�\�¹^¸�¹^µXr�<g¾
·g¶zµ ¹ À ÁJ¬ ¾<g¾
·g¸�¹z¾D¹v[gµ�¶®<g¾
·g¶�µ]¹ ÀxWZÀh¯ � _ ¼l·=<V\g½z¸�Al¾D¹%[g¼�¹ `�ã ¯ �V°
±²"³7´¶µ5·�¸+Ý�¹vº�» � z�¼ ½�¾ � >P[�¾
½d¾
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Û�ÂÂ Ã ò ÂJ� å ]SÛ ó å
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¼l·=< Ã òXÈZó µ�¶�¹%[�¾�I2µ ¾9K�¼l·g·sÉe¾�¹^¼LÊ ¿¥»-·=rr¹+µ�¸l· Á� ·M¿ ¼Urr¹ _ µ�¿|Ë ¨ qrÌf��ò^í `L`�¿ Ø �fó ¹%[�¾
· ¹%[�¾2·»YKhW*¾
½�¸l¿
µ�·�¹z¾9y�¾
½�¶ § ä Ë ¿ ¸l½Ì>P[gµHrX[ � � µ�¶=¶Zº1»-¼l½d¾
¿ ½Z¾r¾=µ�¶ _ »-·gµ�¿ ¸l½:K�C�À _

¯ � Ë å �ªÍ å
�fw�jl� Ë �

×©q�szqrq��z|gnl��é�|gqrjlkzq�m ñÉ� jlw�w�j\��s�~�m�m�q�yg~�nl�zqrw�pM� kzjlm é=|gq�jlkzqrm�ç��*Î jlkzq�jS�lqrk�é�|gqrjlkzqrm�ç
�gkzj\�1~�ygq�s2�z|gq�|gqrvgkz~�sz�z~����gnlsz~�s=vg��jlo���|g~���|��6q�m�nl}lqVQ�jlo-¤¥qr�r�zvgkzq7ål�

��oËjlk�ygqrk��zj nlkzkz~��lq!nl��é=|gqrjlk�qrm íËò^�l~��lqro`é�|gqrjlkzq�m�s Û nlogy çló���q��rq�kz�znl~�ogw�pFogqrq�y szjlm�q
kzqrszvgw��6�z|gnl�3�l~��lqrs3vgs6nlo7vgogygq�kzsz�znlogyg~�og��jl���z|gq2yg~�sz�zkz~��gvg�z~�jlo7jl��sz�1vgnlkzq�� kzqrq��g~�ogjlm�~�nlwÂ�rjfqr���r~�qroR�zs
� � ��|gqro
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�=~�w�w*yg~��1~�ygq ¦4à�áeâ¦ à jlog�rq���~�s�s�vg���r~�qrof��w�p7w�nlkz�lqe�K×©q��zqrs��zqry��z|g~�s²� jlk=��ä'å `L` � `L`L` �Rp�qrÌfnlm�~�og~�og�
Û � ò^m�j1yÉñ b c ó=��~��z|3��vgm�m�q�kdÆÇsDé�|gqrjlkzq�mM³�×©kz~���q

Û �-4 ,*¯ ` ± � ,*¯�å�±65�ñ Ý � ,�¯ Û ±65�ñ ¦ � ����� � ,�¯Çñlêl±65�ñ î�7 ò^m�j1y/ñ b c ó.�



a ; ·=<-½d¾
>@?¡½z¼l·BAdµDCEC]¾�¼l·=<GF�C�µHAdµ]¾
½JI2¼LK�¼l½"M¾
���",*¯ Æ ± ° ,�¯ Â ± ° Û jlk8,�¯ Æ ± ° Û �9,�¯ Æ � å�± ° å=�z|gqro���qDs�|gnlw�w�|gn\�lq�����j��rnlkzk�~�qrs���|gqro���qDnlygy Û � �zj
~��zs�qrw��K~�o/�gnlszq�ñ�t"nlogy�szj�tg�fp.��vgm�m�q�kdÆÇsD��|gqrjlkzqrm�tÂê�yg~��1~�ygqrs ¦4à]áRâ¦ à t¶Ý�qrk�q�~�s2n�Î nl�gw�q��gkzjl�lkznlm
�zj���qrsz���z|g~�sd³

,�¯ ` ±�³ ° å�³�� jlk Æ � k�jlm?å��zj�ñlê�ygj:,�¯ Æ ±�³ ° ` jfyM³
� jlk5�!� kzjlm ` �zjMå `L`L`L`L` ygj ¯ ³ ° ` ³Vù�³ ° ` ³
� jlk Æ � kzjlm ` �zj�ñlê�ygj;,*¯ Æ ±�³ ° Û 5<,�¯ Æ ± � ¯ ³ ¯ ³ ° ` ³
~��=,*¯ Æ ± ¨ÜÛ �z|gq�o>,*¯ Æ ±�³ ° ,�¯ Æ ± k ñ�³ ¯ ³ ° å�³ ùD³ ° ù � å�³�ô�³�j1y�³
~�� ù ã@Û ��|gqro �gk�~�oR�dò]�fóÙô�ø
jfyM³

é�|g~�sD�gkzjl�lk�nlm kznloM~�o�szw�~��l|R�zw�p�vgogygqrk�èlí Ý¦ m�~�oRvg�zqrs2�r�gv �z~�m�q�jlo�n7«gvgo ñl� Û ç ` �6é=|gq��gk�~�oR�jlvg���6nls¡¤¥vgsz��� ° ` � å�� Û � ç!nlogy a ����oÊ�z|gq�w�nl�z�zqrk�����j/��nlszqrs�jlogq�|gnls�í1î-ålå ¦ yg~��1~�ygq�s ¦�ë¦�ì tnlogyè ¦ å�ñ ¦ yg~��1~�ygqrs ¦�ï¦�ð ��é�|g~�s2�l~��lqrs
� V�QSV�a+a^[ÂQ�Ùæ´�hvm*h � µ]¹%[�¾¥½-0�¸l½@?l<-µHA\µX<g¾
¶ ¦��� ¿ ¸l½ ª ã'§Ùã Û1Ý�c�c�� c�c�c _ ¾9pBrr¾9\�¹=µ�·B¹%[�¾�¿ ¸LCEC�¸�>�µ�·-y
¹7>Í¸xr
¼l¶Z¾
¶*>P[�¾
½d¾ í ¦ <-µHAdµH<g¾
¶ Ý ¦ dÞ b _ ¼l·=< è ¦ <-µXA\µX<g¾
¶ eÑÝ ¦¦ eÑÞ Á
A J1_`[ÂQCB�O ³�ö�jfqr�z�l|gqrw�vg��}%¯Çö�jl±��gkzjS�lq�y`�z|g~�s�� jlk ª ã5§@ã Û b\¦Ñ¦ c eÑÝ�d b ��~���|©nlo©nlw�m�jlsz��~�ygqroR�z~��rnlw
nlw��ljlkz~��z|gmM�K«gnlogygqrk�¯Ç«gn ª ±�|gnls��rjlo-¤¥qr���zvgkzqry���|gnl� ª jlk�ê�yg~��1~�ygq�s ¦��� � jlk=nlw�w § qrÌ1�rq��g��å�� Û � ª � ç ª
nlogy Û ílç��

´*T�h A VCDMO�DMIKV�OZJMJ1W"PRQ\N^JfO�[ÂQ\JM[�a+a²OZY�UK[ÂQ\J1X]Q\J1J1h
×©q�sz|gnlw�w�ogqrÌf��kzq��zvgkzo©�zjÉ�z|gq��gkzjl�gw�qrm�t�kznl~�szqry©~�oF�z|gq�~�oR�zkzjfygvg�r�z~�jlo�t�jl�6ôgogyg~�og��nlw�w��z|gjls�q

kzj\�=s=jl��u�nlsz�rnlw ÆÇs��zkz~�nlog�lw�q��=|gjlszq�qroR�zkz~�q�s2nlkzq�sz�1vgnlk�qr� kzqrqe��×©q�s��znlkz���fp��gkzj\�1~�og�
E J1_`_`[�´*hv�*h3F »Y\-\*¸l¶d¾²¹%[g¼�¹ { µ�¶K¼,\g½zµEKM¾Í¿ ¸l½�>$[gµXrH[ { ¦ <-¸¾
¶K·g¸�¹"<-µHA\µX<g¾ �¢ ¿ ¸l½K¼LCDC ` ä � ä §²Án [�¾¥· {HG ²(Ý <-µHAdµH<g¾
¶ §h� å�_ >P[�¾
½d¾ {HG µ(Ý ¨ §©Ú {HG Á
�6½z¸f¸l¿ ³ ×©kz~��zq § ~�oÉ�gnlszq{�szj7�z|gnl�

§ ° , G { G � , G ²�Ý { G ²�Ý � ����� � , c �



� p�\-C�µHr¥µ]¹3WR¸�»-·=<-¶=¸l·`¾9p�\�¸l·�¾
·�¹^µ�¼LC�¶d»YK�¶ ê
�=|gq�kzq ` äI, Ä ä@{ k å�nlogyJ, G Ú ål������{HG ²�Ý ygj1qrs�ogjl��yg~��f~�ygq §G� ålt�z|gqroÊ�z|gqrkzq�qrÌf~�sz�zs�szjlm�q
~�oR�zqr�lqrk Æ äLK k�Û s�vg�4|��z|gnl�M, Ä8N° { k ål��OÍq���OD��q¡�z|gq²s�m�nlw�w�qrsz��szvg��|�~�oR�zqr�lqrkd��é�nl}1~�og� � ° { G k å
��q��lqr���rnlk�kz~�qrs�~�o �rjlw�vgm�ogs�{HP�nlogy1{HP µ(Ý ��|gqroÅ��q�nlygy � nlogy §sk � ~�o �gnlszq®{(t��=|g~��4|Å�l~��lq�s
�z|gnl�Û{ ¦ yg~��f~�ygqrs �¢ tgn��rjloR�zkznlyg~����z~�jlo��
� V�QSV�a+a^[ÂQ�ÙÄ´*hv��h � ¿ �¢ µ�¶�¶dº1»-¼l½Z¾
¿ ½d¾r¾=¿ ¸l½�¼LCDC ` ä � ä § ¹%[�¾
· § ° å�� Û � ñ�� í�� è�� ålå ¸l½ Û ñ Á
�6½z¸f¸l¿ ³¢��� §÷Ú�Û í��z|gqro § Ú í ¦ nlogy Û GRt��=|gqrk�q Û G µ�Ý ¨@§ �2é=|gq�kzqr� jlkzqet�RpGO�qrm�m�n©ål�°ñ�t Û G ²(Ý í
yg~��f~�ygqrs §o� ål�©é=|Rvgs §�� å Ú Û G ²(Ý í ¨ í §^]Sª t��=|g~��4| ~�s�~�m��*jlszsz~��gw�qe�©��� Ûlª Ú § Ú êÅ�z|gqro
å Û yg~��f~�ygqrs § � å��fpÒOÍq�m�m�nBål�°ñ�t3�l~��f~�og�Êjlogw�p �z|gq��*jlszsz~��g~�w�~��z~�qrs § ° ålåÉnlogy § ° Û ñ�� õ¡p
�rjlogsz~�ygqrkz~�og���z|gq��*jS�6qrk²jl� Û �z|gnl��m�vgsz�²yg~��1~�ygq §*� å�ò^��q��rnlvgszq�jl�ØOÍq�m�m�n�ål�°ñló6��|gqro § ä a tf�6q
nlkzq�w�qr� �2��~��z|M��|gq���jls�sz~��g~�w�~���~�qrs § ° å�� Û � ñ�� í�� è���i*k�jlm qrÌf�gw�~���~����rjlm��gvg�znl��~�jlogsD��q��z|gqroM�lqr�D��|gq
kzqrszvgw��d�

Q�� R ��)e�&��Í)@�Í����#$�Í����3)l, 	(�����"�Í02������	(������. � ��#$#$��)����L� &��Í��)*�Í# �

m*[Âh E VePRO�V*X=OZUKbebRJfOZOZNTS�J OZY�UK[ÂQSJfX]QSJfJMTKN+WKV*_`N+[Âa�beV�J\cBbeN+J1W"PROZh
é�|gqrjlkzqrm ª � jlw�w�j\�=s�� kzjlm

H�IKJ1V�Q\J1_ m*h+´*h�n [�¾
½Z¾2¾9pfµ�¶d¹�µ�·-�g·gµ ¹z¾9C�À¡K�¼l·fÀ�µ�·�¹z¾9y�¾¥½z¶ § ¶d»-rX[Å¹%[g¼�¹ � � µ�¶ ¶dº1»-¼l½d¾¥¿ ½d¾r¾3¿ ¸l½2¾
Al¾
½zÀ
\�¸l¶zµ ¹^µHAl¾²µ�·�¹z¾9y�¾¥½ ��ä Ýb kVU òzå�ó w�jl� §²Á

�6½z¸f¸l¿ ³¡i�~�Ì�~�of��qr�lqrk é nlogy�w�qr� � ° � í ë { ¯XWZY�[]\WZY�[_^ ± µ�Ý øl��|gqro � ° ± ³ ¦ µU·8¸Ý�¹vº ë �Rp��z|gq6�gkz~�m�q�ofvgm��*qrk
�z|gqrjlkzq�mM�K×©qDsz|gnlw�w��rjlogs�~�ygqrk²�z|gq2��j\��qrkzs²jl���gkz~�m�qrs6�z|gnl��yg~��f~�ygq � � te�=|gq�kzq���ä é nlogy §

4 k å
ò^m�jfy � ód�

���P{Ê~�s�nÉ�gkz~�m�q�ä é ��|gqro § 4 k å ò^m�jfyß{ ¯�WZY`[H\WZY�[a^ ± µ(Ý ódt3ò+�fp ygqrôgog~��z~�jlogódt�szjÉ�z|gnl����|gqÌ{ À �z|
yg~��l~��²jl� § ~�s${ k ålt1� jlk ` ä Â ä ¼ ½�¾ ë¼ ½�¾ � �Ké�|gqrkzqr� jlk�q��z|gq�kzq��rnlogogjl�¡��q�nlofp��rnlkzkz~�qrs¡�=|gqroÉ��q�nlygy
���zj §xk ��~�o/�gnls�q,{©ò^s�~�og�rq���ä é äÑ{ ¯XWZY�[]\WZY`[_^ ± µ(Ý ódø"nlogy�szjÌ{/ygj1qrs�ogjl�2yg~��1~�ygq � � �Rp3��vgm�m�qrkdÆ°s
é=|gq�jlkzqrmM�



å ` ; ·=<-½d¾
>@?¡½z¼l·BAdµDCEC]¾�¼l·=<GF�C�µHAdµ]¾
½JI2¼LK�¼l½"M¾
���¶{7~�s3n��gkz~�m�q ¨ é ò Ú �fó6�z|gq�o�{��rnlo!yg~��f~�ygq2nl�3m�jlsz�3jlogqDjl���z|gqD~�of��qr�lqrkzs § � §*k å��������.� §¡k

ò]� k å�ód�K«gj�~��5{ ¦ yg~��f~�ygqrs � � �z|gqro�{ ¦ yg~��1~�ygqrs §RkGÂ � jlk²szjlm�q�ogjlog� ogqr�lnl�z~��lq�~�oR�zqr�lqrk Â äÙ� k ål�
Q�jlm��g~�og~�og�/�z|gq7kzqrm�nlkz}1s�~�oÊ�z|gq7����j��gnlkznl�lk�nl�g|gs�~�m�m�qryg~�nl�zqrw�pÅnl�*jS�lq���q�|gn\�lq7�z|gnl� � �

~�sDs��1vgnlkzqr� k�qrq�� jlkDnlw�w ` ä¢�!ä é �=|gqro §
4 k å ò+m�j1y � óZt��gkzj\�1~�ygqryM�z|gnl��{ ¦ ygjfqrsDogjl�Dyg~��1~�ygq

nlofp�jl�K��|gq�~�of�zq��lqrkzs § � §1k å��������.� §1k ò é k å�ódt"� jlk�nlofp��gkz~�m�q é ã {!ä Ø § �
��j\��t*��|gq�ofvgm��*qrk�jl��~�of�zq��lqrkzs § ä ê ��~��z| § 4 k å ò+m�j1y � óZt*� jlk��=|g~��4| jlogq�jl� § � §xk

å���������� §1k ò é k å�ó�~�s2yg~��1~�s�~��gw�q��RpÉ��|gq�sz�fvgnlkzq�jl�Ín��gkz~�m�q�~�o`ò é � Ø ê ±�~�s
ä

ë�ì¶� í » b é
ê� { ¦ � å ä é ê� � Å ë

å{ ¦ � é Ø ê ¥ ê� w�jl� é � é Ø ê �
é=|g~�s2~�s=w�qrszs2��|gnlo ¯�ò ê � å�ó ]8� ± t"�z|gq�oRvgm���qrk2jl��~�oR�zqr�lq�kzs § ä ê ��~��z| §

4 k å ò^m�jfy � ódt"jlog�rq
ê Ï � ¦ é ¦ �`é=|gqrk�qr� jlkzq��z|gq�kzq/qrÌf~�sz��s § ä ±³ b µU·8¸Ý�¹%º ë � jlk���|g~���| � � ~�s�sz�1vgnlkzq�� kzqrq�� jlk�qr�lqrkzp
��jlsz~��z~��lq�~�oR�zqr�lq�k���ä é �
m*T�h H�IKJ1V�Q\J1_ ´BÞ�X]V�Q § ä Û1ÝÑÞÑÝÑß h

c�sz~�og��é�|gqrjlkzq�m'ê���q²sz|gnlw�w1�gkzj\�lqet-w�nl��qrkK~�o��z|g~�s��gnl��qrkZt-�z|gnl� ¦��� ~�sKyg~��1~�sz~��gw�q��fp��z|gq²sz�1vgnlk�q
jl��szjlm�q��gkz~�m�q ¨ Ø § t"� jlk=q��lqrkzp §`ÚÜÛ1ÝÑÞÑÝÑß �

é�|gqrjlkzqrm å Þ m�nSp���q��lqrkz~�ôgq�yM� jlk § ä ÛL`La å��fpÉ� nl�r�zjlkz~�og�!qrnl��| ¦��� ��é�|g~�sD~�s2m�jlsz�Dqrnlsz~�w�p
nl��|g~�qr�lqry�t��Rp�~�ogygvg�r�z~�jloÅjlo § ° å�� Û ��������t*�fpMm�vgw��z~��gw�p1~�og� ¦ ¸ � ²�Ý�¹� ²�Ý nlw�kzqrnlygp/� nl�r�zjlkzqry�t���|gkzjlvg�l|
�fp Û ò Ûd§�k å�ó ]�§ nlw�kzqrnlygp�� nl�r�zjlkzqry��Ké�|gq��Snlw�vgqrs²jl� § � jlk²��|g~���|�{ ¦ ygj1qrs²ogjl��yg~��1~�ygq ¦��� � jlk�nlofp
�gkz~�m�qJ{ Ú §^] í�nlkzq�ålt Û t ª t Û å�� ÛlÛ t ÛLa �^ñ�åltfñlçl� ñlè�teí ` � ç ` tfèlè�t aL` t�ålå ` tå�ñlñl�Ñå�ñlç�t*å ª ñ�tå�ílçl�Ñå�ç�ålt
å�è ` �Ñå�è�ålt Û å ` � Û å Û tgñlñ ` �^ñlñ�ålt1ñ ª íl� ñ ª ç�t1ñlç a �^ñlèlê�tgñlê�å�� ªL`lÛ t ª å ª � ªlÛL` t ªlªlÛ � ªlª í�t1í Û êl�^ílñlí�t1çlí�å�� çlí Û t
èlí ª � èlílç�t1è a ñl�^è a ç�t1ê `lÛ t�å `lª í�t�å�çlílñl�Ñå�çlílí�t ÛL`lÛlª � ÛL` ñlí�t ÛL` è ª � ÛL`La ål�

éKj`�lqrk�~�� p é=|gqrjlk�qrm å Þ � jlk ÛL`La å ã §æã Û1ÝÑÞÑÝÑß ��q�s�|gnlw�w2vgs�qM�z|gq�� jlw�w�jS��~�og�F~�m�m�qryg~�nl��q
�rjlogszqr�fvgqrog�rq�jl�<��vgm�m�qrkZÆÇs�é�|gqrjlkzq�mMt s�~�og�rqÉ~����lvgnlkznloR�zqrqrs�nF�rnlkzk�p`~�o ��|gq�{ c nlogy { Ý yg~��l~���s
�=|gq�o���q�nlygy § �zj § ~�o��gnlszq�{(�



� p�\-C�µHr¥µ]¹3WR¸�»-·=<-¶=¸l· ¾9p�\*¸l·�¾
·�¹^µ�¼LC(¶d»YK�¶ ålå
E J1_`_`[om*hvm*h � ¿ { µ�¶�¼�\g½zµEKM¾²¿ ¸l½*>P[gµHrX[ $ §^] { & ��$ §^] { ¦ & ¨ å ]SÛ ¹%[�¾
· { ¦ <-µHA\µX<g¾
¶ ¦��� Á
� V�QSV�a+a^[ÂQ�Ù m*hv��h � ¿ { µ�¶�¼h\g½zµDK�¾�¿ ¸l½ß>$[gµXrX[ $ Ë ] { & ��$ Ë ] { ¦ & ¨ å ]SÛ ¹%[�¾¥· { ¦ <-µXA\µH<g¾¥¶ ¦��� ¿ ¸l½
¾
¼UrX[�µ�·�¹z¾9y�¾¥½ § µ�·`¹%[�¾¡½z¼l·-y�¾�Ë ä § ä�{(ò�å � ¯ Ë ] {"±�ó k å Á

�6½z¸f¸l¿d� ��� Ë ä § ä {(ò�å � ¯ Ë ] {"±�ó k å/��|gqroe$ §^] { & ° ò §Òk Ë ó ] { � $ Ë ] { & ¨ å ]SÛ nlogy
$ §^] { ¦ & ° $ Ë ] { ¦ & ¨ å ]SÛ t1s�j��z|gq�kzqrszvgw��=� jlw�w�j\�=s�� kzjlm¦OÍqrm�m�n Û � Û �

×©q��lq�kz~�ôgqry�é�|gqrjlkzqrm$åÞ�� jlk ÛL`LalÛ ä § ä'å ` Ý�c �Rp�yg~�k�qr�r�zw�p�vgsz~�og�®Q=jlkzjlw�w�nlkzp Û �°ñ�t\nlsK� jlw�w�j\�=sd³
«gvg�g��jlszq���q�|gn\�lq�nlw�k�qrnlygp��lqrkz~�ôgq�yMé=|gqrjlk�qrm å Þ � jlk ÛL`LalÛ ä § ä Ë k ål�$OÍq��'{/�*q��z|gq�w�nlkz�lqrs��
�gkz~�m�q ã Ø Û Ë �2×©q���|gqr��}M�=|gq��z|gqrkf$ Ë ] { ¦ & ¨ å ]SÛ nlogyg$ Ë ] { & ¨ å ]SÛ �2���3szj��z|gq�o�Q�jlkzjlw�w�nlkzp
Û �Çñ�~�m��gw�~�qrs �z|gnl� é=|gq�jlkzqrm å Þ |gjlw�ygs3~�o�n�w�jlog�lq�k3~�of�zq�kz�Snlw �K�¥�*ogjl�3��|gqro7��q=�zkzp��z|gq=ogqrÌ1� szm�nlw�w�qrs��
�gkz~�m�q${(��×©q²}lqrqr����|gqr��}1~�og����|gqr�z|gqrk�szm�nlw�w�qrk�nlogy�szm�nlw�w�qrk��gkz~�m�qrs={��rnlo�sznl�z~�sz� p��z|gq²|Rp1�*jl�z|gqrsz~�s
jl�ÛQ�jlkzjlw�w�nlkzp Û �°ñ�ønlogyF~�oÅqrnl��|F��nlszq��6q�yg~�yFôgogyÊszvg��|©nÉ�gk�~�m�qZ{(��£�og�rq���q�|gnS�lq�� jlvgogyFszvg��|
n/�gkz~�m�qet�nlogyF��|fvgs�n/ogqr� ò^nlogyÊw�jlog�lqrk�ó�~�of�zq�kz�Snlw�~�oF��|g~���|Fé�|gqrjlkzqrm åÞ�|gjlw�ygsdt��6q�nl�g�gw�pÅ��|gq
nlw��ljlkz~��z|gm$�zj��z|g~�s�ogqr�Ä~�oR�zqrkz�\nlw]�

N ��qrnl��|Ësz��qr�Ë��|g~�s�nlw��ljlk�~��z|gm �l~��lqrs�nlo ~�oR�zqrkz�\nlw�nlkzjlvgogy Ë jl��w�qrog�l�z| ¥ Ë Ý zd¦ ��é�|g~�s�~�s�zj1j�szm�nlw�w��zj�nlw�w�j\�Ùvgsdtg~�o/�gk�nl�r�z~���qetÂ��j��lqr��jlvg�2nls�� nlk2nls Û ÝÑÞÑÝÑß � ��ogsz��qrnly���q�vgszq��z|gq�� jlw�w�jS��~�og��t
szjlm�q��=|gnl��yg~Dj*qrkzqroR�dtg�rjlogszqr�fvgqrog�rq�jl��O�qrm�m�n Û � Û �zj�ygj��z|gnl�Z³
/ Q\V5æ V�OZN PRN+V*W m*hv�*h � ¿ � µ�¶�¼�\�¸l¶zµ ¹^µHAl¾�µ�·¹z¾qy�¾
½�¿ ¸l½l>$[gµXrX[ { ° ç � � å�� à ° å Û�� k å ¼l·=<K ° å Û�� � å ¼l½d¾�¼LCDC|\g½zµDK�¾
¶�¹v[�¾
· ¼�¹C]¾¥¼l¶d¹D¸l·�¾�¸l¿ { ¦ � à ¦ ¸l½ K ¦ <-µHAdµH<g¾
¶ ¦��� _ ¿ ¸l½�¾
¼UrX[ §ih¯Çêlç � ¦ k Û�� � å `La�� ¦ � ñ �¦k Û ±X_ >�µ]¹%[©¹%[�¾¡¸l·�¾�¾9pþr�¾9\�¹^µ�¸l· _ ·g¼LK�¾9C�À � ° å�� § ° å `lªÂÁ
�6½z¸f¸l¿d� ×©q��lqrkz~�� pM�z|g~�s�yg~�kzqr�r�zw�p�� jlk � ° ål��é�|gq�ogqrÌ1���\nlw�vgq�jl� � � jlk���|g~���|l{U� à nlogy�K/nlk�qnlw�w��gkz~�m�q�~�s � ° í�tgs�j�|gqrog�rq�� jlkz�z| nlszszvgm�q��z|gnl� ��Ú í��
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k Ä ° ¯�ò^ê � kËÛk Æ óXK � ç � � å�� ò^ê � k å k Æ óXK k å�±
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�z|g~�s��zj s ¨ {*î z Ý�c �
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