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E;FHGJI%K�LMGONPGJQ�GORPSUTHV�WXGOYZI%I%K\[%Y]V^W:_`Gba;GJWXc
dfehgPiUj]k�lnm�oqp'jsrZtvu�jPw�p'xJp�w'gPiUjqp

y:z'{Z|�jPw�y�}`~;����d��
m�rZ�6�%{bz�w��6jMz'jq�'ehjPz'�ehj������O�b����l��hjP�6z�t�rZz�x��������^ln�vk
��rZ��jqp

�����q�s� �6¡���¢¤£O¥ �h�qj�w�ehj�d�¦=y§�6z'{bw'{J�q{b¨;thpjqp!w�ehj+¨©{�pp�{Zª^��rb�'«�jPw'p�rbp�rZ� ¥ �h� ¥ �srZw ¥ {b�¬{Zª
�hjPw®/{bz�«¯�q{b�6��jqp�w ¥ {b�`° ¥ w'p��%jPz±ª²{bz�i]rZ�h�qj³�6jP��zrb�6jqpM{s´�jPz; ¥ z'jP¨©jqp'p;¨ ¥ �6«vps°��e ¥ �e�rZz'j^�'e�rZzrb�¶µ
w'jPz ¥¸· jq�¯�Ox+rUe ¥ ��e�� ¥ w
jPz�z'{bz;zrZw'j�¹
º ¥¼» jPz'jP��w
p'{b¨¸t6w ¥ {b�hpMe�rs´�j^�9jqjP�¯�6z'{b�9{�pjq�+w'{ ¥ i½�6z'{s´�j
w�ehj³�%jPz±ª¾{bz�i]rZ�h�qjU{Zª=d�¦=y¿{s´�jPz
 ¥ z'jP¨©jqp'p
¨ ¥ �6«vps°Hw�ehj³iU{�p'w
�6z'{bi ¥ p ¥ �6��{b�hj³�%j ¥ �6��w�ehj³thp'j
{Zª
r¯e�xJ�6z ¥ �-iU{J�6jP¨�rZw½w�ehj!¨ ¥ �6«�µÀ¨©jP´�jP¨��q{bi�� ¥ � ¥ �6�Á���/¦;°:~;m�Â�µ £ mÄÃ²~�t6w'{bi]rZw ¥ ��m�jP�%jsrZw
m�jqÅ�thjqp'w: ¥ w�e £ jP¨©jq�Pw ¥ ´�j;m�jP�%jsrZwÇÆ¶°OrZ�h��rZ� ¥ �vµÈ{bz'�6jPz/�6jP¨ ¥ ´�jPz�xU{ZªH��rb�'«�jPw'p=w'{ÊÉËyÌ¹Odfehj��vzrqfµ
��rb�«+{Zªf���=¦ ¥ p�w�e�rZw ¥ w
�q{b�hp�t6iUjqp
p{biUj^j¶uvw�zr���rZ�h�v ¥ �vw�eÍw'{�w�zrZ�hp�i ¥ w
w�ehj³z'jq�vt6�h�hrZ��w
¥ �vª¾{bz�i]rZw ¥ {b�`¹!~�m�Â�µ £ m¤�6{OjqpÊ�h{bw��q{b�hp�t6iUj½i�th�'eÎ��rZ�h�v ¥ �vw�e`° ¥ w'pÊ�vzrq���rb�« ¥ pÊw�e�rZw ¥ w
¥ �h�Pz'jsrbpjqpÌw�ehj/z'{bt6�h�JµÀw�z ¥ �½w ¥ iUjMÃ²m�d�d�Æ¶°Z�e ¥ �e^i]rsx��6jPw'jPz ¥ {bzrZw'j=w�ehj=�9jPz±ª¾{bz�i]rZ�h�qjf{Zª�d�¦=yÌ°
¥ ªf�h{bw��6{b�hj]rZ�6�6z'{b�6z ¥ rZw'jP¨¸x�¹�ÏÐjUp�w�th�vx ¥ �Ðw�e ¥ p
��rZ�%jPzÊw�ehj½�%jPz±ª¾{bz�i]rZ�h�qj]{Zª�d�¦=y3{s´�jPz³r
 ¥ z'jP¨©jqpp�¨ ¥ �6« ¥ i½�6¨©jPiUjP��w ¥ �6��eOxO�6z ¥ �����/¦�ÑZ~;m�Â�µ £ Â^¹Hdfehj³p�w�th�vx ¥ p;�6{b�hj^�Ox�p ¥ i�t6¨\rZw ¥ �6�
rZ�h��iU{O�6jP¨ ¥ �6��¨©{b�6�bµÀ¨ ¥ ´�jq�+d�¦=yÒw�zrZ�hp±ª¾jPz'p�{Ó´�jPz� ¥ z'jP¨©jqp'p�¨ ¥ �6«vp�p�eh{Ó ¥ �6��ÔfjPz��h{bt6¨¸¨ ¥ jPz�z'{bz'pÓ¹
ÏÐj+rZz'j�iU{bw ¥ ´�rZw'jq�@�OxÎeh{ÓÕw'{Ðw�t6�hj�¨ ¥ �6«OµÀ¨©jP´�jP¨�jPz�z'{bz]z'jq�q{Ó´�jPz�x@j�¹ �h¹�rZiU{bt6��w!{ZªÊ���=¦;°
�%jPz'p ¥ p�w'jP�h�Px�{Zª�~;m�Â^°vp'{Urbpfw'{³i]r u ¥ i ¥¸· jÊw�ehjM�9jPz±ª¾{bz�i]rZ�h�qj
{Zª�d�¦=y�¹6ÏÐjM�6z'{Ó´ ¥ �6j
z'jqp't6¨¸w'p
ª¾{bz�� ¥¼» jPz'jP��w³�6eOxJp ¥ �srZ¨��e�rZzrb�Pw'jPz ¥ p�w ¥ �qp½{Zª�w�ehj� ¥ z'jP¨©jqp'p�¨ ¥ �6«4Ã²�6jP¨\rqx�°�jPz�z'{bz^zrZw'jÓÆ^rZ�h�Ðª¾{bz
� ¥¼» jPz'jP��w�w�zr Ö]�Ê¨©{�rb�6p�ÃX�Ot6i��%jPz�{Zª:d�¦=y@�q{b�6�hjq�Pw ¥ {b�hpÇÆ¶¹
×�Ø�Ù%Ú'Û�Ü � Ý���¢ d�¦=y�°h ¥ z'jP¨©jqp'p�¨ ¥ �6«Jps°6~;m�Â�µ £ m�°6���/¦;°hp ¥ i�t6¨\rZw ¥ {b�`°hiU{J�6jP¨ ¥ �6�h¹
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��� ����� � ¢ }`jÊ�6z'{bw'{J�q{b¨©j�d�¦=y4jqp�w��q{b�6�Ot+��rZz�¨©j
ªÀr ¥ w�ÅOthj�pr³�%jPz±ª¾{bz�i]rZ�h�qj��6oP��zrb�6j^p�t6z
t6�Î¨ ¥ jP� prZ�hp��h¨��+�srZthp'j��6jqp^jPz�z'jPt6z'p½�6j�w�zrZ�hp�i ¥ p'p ¥ {b�`¹¯}Ìr�zr ¥ p'{b�Î�6z ¥ �h� ¥ ��rZ¨©j��6j��qjPw�w'j
�6oP��zrb�hrZw ¥ {b�Ðjqp'w;ÅOthj�d�¦=y��q{b�hp ¥ �6gPz'j³¨©jqp��%jPz�w'jqpM�6j���rbÅOthjPw'p
�q{bi½iUj³oPwrZ��w
�6jqp
p ¥ ����rZtvu
�6j��q{b�6��jqp�w ¥ {b�`¹�y:¨¸thp ¥ jPt6z'p^p{b¨¸t6w ¥ {b�hp�{b�Ow�oPw'o��6z'{b�9{�p'oqjqpÓ° ¨\r��6¨¸thp��6z'{biUjPw�w'jPthp'j�jqp�w^�qjP¨¸¨©j
ÅOt ¥ rZiUoP¨ ¥ {bz'j+¨\rÁÅOt�rZ¨ ¥ w'o¯�vt4¨ ¥ jP��prZ�hp��h¨MjP�4t6w ¥ ¨ ¥ prZ�Ow!�6j¯¨\r z'jq�6{b�h�hrZ�h�qj Ã²���/¦�Æ¶°f�6jqp
z'jPw�zrZ�hp'i ¥ p'p ¥ {b�hp;p'oP¨©jq�Pw ¥ ´�jqp^Ã²~;m�Â�µ £ m;Æ¶°�jPw�t6�hjÊ¨ ¥ ´Jzr ¥ p'{b���6j���rbÅ�thjPw'p��½¨\rUp'{bz�w ¥ j��vt+¨ ¥ jP�
pÇrZ�hp	�h¨%�hrZ�hp�¨©jPt6z�{bz'�vz'j;� �örZz�z ¥ ´�oqj�¹�}`j��6z'{b�6¨©gPiUjM�6j�¨\r����=¦@jqp'w/ÅOt!� jP¨¸¨©j��q{b�hp'{bi½iUjM�6j�¨\r
��rZ�h�6j���rbp'prZ�Ow'j�¹�}`jÊ�6z'{b�6¨©gPiUj^�6jqp�z'jPw�zrZ�hp�i ¥ p'p ¥ {b�hp;p'oP¨©jq�Pw ¥ ´�jqp;jqp�w�ÅOt!� jP¨¸¨©jqp;rZt6��iUjP�Ow'jP��w
¨©jqp!�6oP¨\r ¥ p�rZ¨¸¨©jPz±µÀz'jPw'{bt6z��6jqp���rbÅOthjPw'p�d�¦=yÌ¹�¦=jqp!iUoq�srZ� ¥ p'iUjqp!�9{bt6z�zr ¥ jP�Ow��6oPw'oPz ¥ {bz'jPz�¨\r
�%jPz±ª¾{bz�i]rZ�h�qj¯�6j¯d�¦=y rZt ¨ ¥ jPt4�6j¯¨"�örZiUoP¨ ¥ {bz'jPz�p ¥ ¨©jPt6z'p!��rZzrZiUgPw�z'jqp!�hj+p{b��w!��rbp�� ¥ jP�
�eh{ ¥ p ¥ ps¹;��{bthpMoPw�th� ¥ {b�hp
�hrZ�hpM�qj�w�zrq´�r ¥ ¨�¨©jqp��%jPz±ª²{bz�i]rZ�h�qjqp
�6j^d�¦=y�p�t6z;t6�+¨ ¥ jP��prZ�hp��h¨
jP���6z'oqpjP�h�qj�� � t6��iU{J�6gP¨©j
e�xJ�6z ¥ �6jÊ���/¦�ÑZ~;m�Â�µ £ m�¹h} rUÅ�thjqp�w ¥ {b�+Å�thjM�h{bthp��h{bthp��9{�p{b�hp
jqp'w��q{bi½iUjP�Ow/�eh{ ¥ p ¥ z�¨©jqp:��rZzrZiUgPw�z'jqp/�vt½iUoq�srZ� ¥ p�iUj��6j��q{bz�z'jq�Pw ¥ {b�]� � jPz�z'jPt6z�Ã²ÅOt�rZ��w ¥ w'o��6j
���/¦;°��h{bi��6z'j��6jfz'jPw�zrZ�hp'i ¥ p'p ¥ {b�hpÇÆ:r��h���6jfi]r u ¥ i ¥ p'jPz�¨\rM�9jPz±ª¾{bz�i]rZ�h�qj��6j�d�¦=y�¹�}	� oPw�th�6j
jqp'w�ª¾r ¥ w'j�rq´�jq�^�6jqp�p ¥ i�t6¨\rZw ¥ {b�hp;jPw��6jÊ¨\r³iU{J�6oP¨ ¥ prZw ¥ {b�ÍrZ��rZ¨¸xOw ¥ ÅOthj�¹f�:¨¸¨©j�jqp�w�iUjP�hoqj��%{bt6z
� ¥¼» oPz'jP��w'jqpM�srZzrb�Pw'oPz ¥ p�w ¥ ÅOthjqp;�6e�xvp ¥ ÅOthjqp��vt+¨ ¥ jP�¯prZ�hp#�h¨fÃ²�6oP¨\r ¥ °�wrZtvu��6jÊ�%jPz�w'jqpÇÆ�jPw��%{bt6z
� ¥¼» oPz'jP��w'p��h{bi��6z'jqp;�6j
�q{b�6�hj¶u ¥ {b�hp�d�¦=yÌ¹
$�Ü �s� Ú ¡&% � ��¢ d�¦=y�°h¨ ¥ jP�hp�prZ�hp��h¨À°6~;m�Â�µ £ m�°6���/¦;°hp ¥ i�t6¨\rZw ¥ {b�`°hiU{J�6oP¨ ¥ prZw ¥ {b�`¹
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��{bzfd�¦=y�°Jw�ehj;¨©{�p'pf{Zª�rÊ��rb�«�jPw ¥ p�rZ� ¥ �h� ¥ �srZw ¥ {b��w�e�rZwfw�ehj��hjPwÈ/{bz�« ¥ pf�q{b�6��jqp�w'jq�=<¸ks�6°9k9>�?È¹
dfehj³¨©{�p'w
��rb�'«�jPw ¥ p
z'jPw�zrZ�hp'i ¥ w�w'jq�Í��x�w�ehj½d�¦=y3p{bt6z'�qjUrZ�h��w�ehj³ ¥ �h�6{s ¥ pMz'jq�vth�qjq� ¥ �
{bz'�6jPz�w'{�rZ¨¸¨©jP´ ¥ rZw'j]w�ehjU�q{b�6��jqp�w ¥ {b� {Zª=w�ehjU�hjPwÈ/{bz�«%¹!dfe ¥ p�p�w�zrZw'jP��x ¥ �Ðw�ehj��6jPw'jq�Pw ¥ {b�Á{Zª
�q{b�6��jqp'w ¥ {b�]z'jqp�t6¨¸w'p ¥ ��rM�%{J{bz��9jPz±ª¾{bz�i]rZ�h�qj;{Zª%w�ehj��6z'{bw'{O�q{b¨��ehjP����rb�«�jPw'p=rZz'j�¨©{�p�w ¥ �]w�ehj
�hjPw®/{bz�«�ª¾{bz�{bw�ehjPz�z'jsrbp'{b�hp�w�e�rZ���q{b�6��jqp�w ¥ {b�`°hj�¹ �h¹@<¸k�°v�h°8Av°8>B?È¹:d zrZ�hp�i ¥ p'p ¥ {b�+jPz�z'{bz'p�{b��r
�h{ ¥ p'x�¨ ¥ �6«%°�wÈxJ� ¥ �srZ¨¸¨¸x�r½ ¥ z'jP¨©jqp'p�¨ ¥ �6«9°hª²{bz�iÕw�ehjÊi]r ¥ ��p'{bt6z'�qj
ª¾{bz��h{b�vµÈ�q{b�6��jqp'w ¥ {b�+¨©{�p'pjqps¹
~3d�¦=y ��rb�'«�jPw��q{bz�z�t6�6w'jq�!�e ¥ ¨©jM�Pz'{�p'p ¥ �6�Ur��h{ ¥ p�x]¨ ¥ �6« ¥ pf� ¥ p'�srZz'�6jq�!�%j¶ª¾{bz'j�z'jsrb�e ¥ �6�½w�ehj
z'jq�qj ¥ ´�jPzs° �e ¥ �'eÍz'jqp�t6¨¸w'p ¥ �ÍrZ�Ít6�6�hjq�qjqpprZz�x+ ¥ �h�6{Ó z'jq�vth�Pw ¥ {b�ÁrZw
w�ehj³d�¦=y3p{bt6z'�qj�¹�É®�
w�ehjUª²{b¨¸¨©{Ó ¥ �6�h°�/j� ¥ ¨¸¨/{b�6¨¸x�ª¾{O�Pthp�{b� w�zrZ�hp�i ¥ pp ¥ {b�ÁjPz�z'{bz'p^{s´�jPz^ ¥ z'jP¨©jqp'p�¨ ¥ �6«Jp³rZ�h�Ð=j
 ¥ ¨¸¨/�srZ¨¸¨�w�ehjU�q{bz�z�t6�6w'jq�Ád�¦=y3��rb�«�jPw'p��h{b�vµÈ�q{b�6��jqp�w ¥ {b�Î¨©{�p'p'jqp�{bzÊ¨ ¥ �6«�µÀ¨©jP´�jP¨/¨©{�p'p'jqp�p ¥ �h�qj
w�ehjPx�rZ�6�%jsrZz�rZw�r³¨©jP´�jP¨`�%jP¨©{s3ÉËy�¹

C¯rZ�OxÐp'{b¨¸t6w ¥ {b�hp�e�rs´�j]�%jqjP�Ð�6z'{b�%{�p'jq�Ðw'{ ¥ i½�6z'{s´�j�w�ehjU�%jPz±ª¾{bz�i]rZ�h�qj]{Zª�d�¦=y��ehjP�
{b�%jPzrZw ¥ �6� {b�-��rZw�ehp] ¥ w�e �h{b�vµÈ�q{b�6��jqp�w ¥ {b�@¨©{�pp'jqps°�j�¹ �h¹D<¸k�°��v°��h°E>v°GFB?È¹ £ {biUj�{Zª�w�ehjqpj
p{b¨¸t6w ¥ {b�hp/�q{b�hp ¥ p'w ¥ ��jP�6e�rZ�h� ¥ �6�³d�¦=yÎ ¥ w�e�rb�6� ¥ w ¥ {b��rZ¨%iUjq�'e�rZ� ¥ p'iUp/w'{�ehjP¨¸� ¥ w/w'{Êz'jq�q{s´�jPz
ª²z'{bi��h{b�vµÈ�q{b�6��jqp�w ¥ {b��¨©{�p'p'jqp� ¥ w�eh{bt6w�z'jq�vth� ¥ �6� ¥ w'p� ¥ �h�6{s¿Ã²j¶uv�6¨ ¥ � ¥ w�¨©{�p'p:�h{bw ¥ ���srZw ¥ {b�H< �-?È°
¨©{�pp��6z'jq� ¥ �Pw'{bz'p#<I>B?È°�jPw'��¹âÆ¶¹EJ�w�ehjPz�p'{b¨¸t6w ¥ {b�hps°Oj�¹ �h¹ÌÉÈµÈd�¦=yK<ö�B?È°��6z'{b�9{�p'jfw'{Mp�e ¥ jP¨©�³w�ehj�pjP�h�6jPz
ª²z'{bi w�ehjqpj]t6�h�6jqp ¥ zrZ�6¨©j�¨©{�p'pjqp��Ox p��6¨ ¥ w�w ¥ �6�¯w�ehj�d�¦=y1�q{b�6�hjq�Pw ¥ {b� rZw�w�ehj�jP��w�z�xÁ{Zª�w�ehj
¨©{�pp�x½��rZz�w�{Zª w�ehj��hjPw®/{bz�«%° ¥ ¹ j�¹�rZwfw�ehj���rbp'j;p�wrZw ¥ {b� ¥ ��w�ehj;�srbpj�{Zª  ¥ z'jP¨©jqpp/�hjPw®/{bz�«vps¹�~
p'�9jq� ¥ rZ¨h=jP¨¸¨¼µÀw�t6�hjq��w�zrZ�hp��9{bz�w��6z'{bw'{O�q{b¨À°vj�¹ �h¹ £ d�yL<¸k�kM?È° ¥ p�w�ehjP��thp'jq�U{Ó´�jPz/w�ehj�¨©{�pp�x³��rZz�ws¹
~�¨¸w�eh{bt6��e½w�ehjPx ¥ i½�6z'{Ó´�jfw�ehj�{s´�jPzrZ¨¸¨6�%jPz±ª²{bz�i]rZ�h�qj�°�w�ehjqp'jfp'{b¨¸t6w ¥ {b�hp��6z'jsrZ«^w�ehj=jP�h�JµÀw'{ZµÈjP�h�
pjPi]rZ��w ¥ �qp;{Zª�d�¦=yON�rU��rb�'«�jPw ¥ p�rb�'«J�h{s�¨©jq�v��jq���%j¶ª¾{bz'j�rZz�z ¥ ´ ¥ �6��rZw ¥ w'p#�h��rZ¨Ì�6jqp�w ¥ ��rZw ¥ {b�`¹
dÌ{U�6z'jqp'jPz�´�j�w�ehj�jP�h�JµÀw'{ZµÈjP�h�¯p'jPi]rZ�Ow ¥ �qp;{Zª�d�¦=y�°�{bw�ehjPz;�6z'{bi ¥ p ¥ �6�!p'{b¨¸t6w ¥ {b�hp��6z'{b�9{�p'j�w'{
�q{bz�z'jq�Pw�jPz�z'{bz'p:rZwÌw�ehj/ ¥ z'jP¨©jqp'p�¨ ¥ �6«Ê¨©jP´�jP¨J��xÊthp ¥ �6�Mr��q{bi�� ¥ ��rZw ¥ {b�U{Zª����/¦ÒÃ²�h{bz�=rZz'�½��z�z'{bz
¦={bz�z'jq�Pw ¥ {b��Æ�rZ�h��~;m�Â Ã²~�t6w'{bi]rZw ¥ ��m�jP�9jsrZw�m�jqÅ�thjqp'wÇÆP<¸k�°6�h°8AB?È¹�dfehjÊ�vzrs���rb�'«�{Zª:���=¦
¥ pÊw�e�rZw ¥ w��q{b�hp�t6iUjqp^p'{biUjUj¶uvw�zr!��rZ�h�v ¥ �vw�eÎw'{�w�zrZ�hp�i ¥ w�w�ehj½z'jq�vt6�h�hrZ��w ¥ �vª²{bz�i]rZw ¥ {b�`¹
É®w½e�rbp½�%jqjP�@p�eh{Ó�� ¥ ��<IAB?�w�e�rZwUw�ehjPz'j ¥ p�rZ�@{b�6w ¥ i]rZ¨;rZiU{bt6�Ow�{ZªMz'jq�vt6�h�hrZ�h�Px-w'{Ðrb�6�H°
rZ�%{s´�j^�e ¥ �e¯w�ehj^�%jPz±ª²{bz�i]rZ�h�qj³{Zª/d�¦=y��6jP��zrb�6jqp ¥ �hp'w'jsrb�¯{Zª ¥ i½�6z'{s´ ¥ �6�h°`rZ¨¸w�eh{bt6��eÍw�e ¥ p
�6jP��zrb�hrZw ¥ {b� ¥ pÊp�¨©{Ó/jPz^w�e�rZ�Ðw�ehj½��r ¥ � ¥ �Ð�9jPz±ª¾{bz�i]rZ�h�qjU=j]{b�6wr ¥ �Á�ehjP�Ðw�ehj �hz'p�wÊt6� ¥ w'p
{Zª�z'jq�vt6�h�hrZ�h�Px!rZz'jÊrb�6�6jq�H¹�~�m�Â¿�6{Ojqpf�h{bw��q{b�hp't6iUjMi�th�'e���rZ�h�v ¥ �vw�e`° ¥ w'p��vzrq���rb�« ¥ p
w�e�rZw ¥ w ¥ �h�Pz'jsrbp'jqp=w�ehj�z'{bt6�h�JµÀw�z ¥ ��w ¥ iUj½Ã²m�d�d�Æ¶°J�e ¥ �'e!i]rqx��6jPw'jPz ¥ {bzrZw'j;w�ehj��%jPz±ª¾{bz�i]rZ�h�qj
{Zª�d�¦=yÌ° ¥ ª �h{bw��6{b�hj
rZ�6�6z'{b�6z ¥ rZw'jP¨¸x�¹�dfehj;w�e6z'{bt6��e6�6t6w�{Zª�d�¦=y ¥ p/«J�h{s���w'{^�%j ¥ �O´�jPz'p'jP¨¸x
�6z'{b�%{bz�w ¥ {b��rZ¨�w'{Êw�ehj�rq´�jPzrZ��j�z'{bt6�h�JµÀw�z ¥ ��w ¥ iUj%<¸ks�6°6kÓ�B?È¹�~��h{bw�ehjPz��6z'{b�6¨©jPi"{Zª`~�m�Â ¥ p�w�ehj
¥ �Ow'jPz±ª²jPz'jP�h�qj� ¥ w�e�d�¦=yÎw ¥ iUjq{bt6ws¹:d�¦=yÁz'jPw�zrZ�hp�i ¥ p'p ¥ {b��w ¥ iUjPz�i]rsxUj¶uJ� ¥ z'j��e ¥ ¨©j�w�ehj�¨©{�p�w
��rb�«�jPw ¥ p��%j ¥ �6�½z'jPw�zrZ�hp�i ¥ w�w'jq�¯{s´�jPz�w�ehjÊ ¥ z'jP¨©jqp'p�¨ ¥ �6«%¹:���/¦ �6{Jjqp��h{bw��srZthp'j
�hj ¥ w�ehjPz;rZ�
¥ �h�Pz'jsrbpj ¥ ��m�d�d4�h{bz�rZ� ¥ �Ow'jPz±ª²jPz'jP�h�qj
 ¥ w�e�d�¦=y w ¥ iUjq{bt6w%<¸k�?È¹:�h{bz�w�ehjqp'jMz'jsrbp'{b�hpÓ°6���=¦�µ
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rZ¨©{b�hj�e�rbp^�9jqjP�Áz'jq�q{bi½iUjP�h�6jq� w'{��%jUthpjq�Á{Ó´�jPz�¨©{b�6���6jP¨\rqxÁ ¥ z'jP¨©jqp'p�¨ ¥ �6«vp½rbp�pÇrZw'jP¨¸¨ ¥ w'j
{b�hjqp%<¸k�?È¹

ÏÐjÊp�w�th�vx ¥ ��w�e ¥ p���rZ�%jPz�w�ehj
�%jPz±ª²{bz�i]rZ�h�qj�{Zª�d�¦=y4{s´�jPz�r½ ¥ z'jP¨©jqp'p�¨ ¥ �6« ¥ i½�6¨©jPiUjP��w±µ
¥ �6�Ír�¨ ¥ �6«�µÀ¨©jP´�jP¨fe�xJ�6z ¥ � jPz�z'{bz½�q{bz�z'jq�Pw ¥ {b�ÎiU{J�6jP¨ ¥ i½�6¨©jPiUjP��w ¥ �6�Ð���/¦;°�~;m�Â�µ £ mDÃ²~;m�Â
£ jP¨©jq�Pw ¥ ´�j³m�jP�9jsrZwÇÆ�rZ�h�¯rZ� ¥ �vµÈ{bz'�6jPz
�6jP¨ ¥ ´�jPz�x�{Zª���rb�«�jPw'pMw'{�ÉËy�¹9~;m�Â�µ £ m ¥ pMrZ��j¶Ö]� ¥ jP��w
~;m�Â p'�ehjPiUj�w�e�rZw�rs´�{ ¥ �6p]w�ehj�t6�6�hjq�qjqp'prZz�x-z'jPw�zrZ�hp�i ¥ pp ¥ {b�hp]w�e�rZw�/j+p'jqj� ¥ w�eÒ~;m�Â
	 {ZµÈÔfrb�«�µÈ�^¹HÉ®���q{b�Ow�zrbp�w
w'{�~;m�Â £ w'{b�vµÀÏ r ¥ ws°Ì~�m�Â�µ £ m�rZ¨¸¨©{Ó�p�rZ�Ðj¶Ö]� ¥ jP��wÊt6w ¥ ¨ ¥¸· rZw ¥ {b�
{ZªÌw�ehjMrs´br ¥ ¨\rZ�6¨©jM��rZ�h�v ¥ �vw�e`°�p ¥ �h�qj�i]rZ�Ox���rb�«�jPw'p��srZ�!�9j�w�zrZ�hp�i ¥ w�w'jq��{Ó´�jPz�w�ehj� ¥ z'jP¨©jqpp
¨ ¥ �6«��9j¶ª¾{bz'j;z'jq�qj ¥ ´ ¥ �6�]rZ�Ox!rb�«O�h{Ó�¨©jq�v��iUjP��ws¹fdfehjMi]r ¥ ���6z'{b�6¨©jPi§ ¥ w�e�~;m�Â�µ £ m ¥ pfw�e�rZw
¥ w=�6jqp'jqÅOthjP�h�qjqp/��rb�«�jPw'ps°JehjP�h�qj;rÊ�6t » jPz ¥ p��hjqjq�6jq��rZw/w�ehj�{bt6w��6t6wf{Zª`w�ehj� ¥ z'jP¨©jqp'p=¨ ¥ �6«³ª¾{bz
w�ehj��6t6z��9{�p'j�{Zª%z'jqpjqÅ�thjP�h� ¥ �6����rb�'«�jPw'pfrZ�h�U�6jP¨ ¥ ´�jPz ¥ �6��w�ehjPi ¥ �vµÈ{bz'�6jPz/w'{ÊÉËy�¹ J�t6w±µÈ{Zª µÈ{bz'�6jPz
��rb�«�jPw'p]rZz'j!e�rZz�i³ª²t6¨fª²{bz½d�¦=y p ¥ �h�qj�w�ehjPxÎz'jqp�t6¨¸w ¥ � �vt6�6¨ ¥ �srZw'j�~�¦�

ps°� ¥ w�e-w�ehj�d�¦=y
p{bt6z'�qj½� ¥ ´ ¥ � ¥ �6� ¥ w'p
�q{b�6��jqp'w ¥ {b�Ð ¥ �h�6{s �Ox+w®/{ ¥ ª/w�e6z'jqjU{bz
iU{bz'j½�vt6�6¨ ¥ �srZw'jU~�¦�

p�rZz'j
z'jq�qj ¥ ´�jq�H¹

dfehjÊ�q{bi�� ¥ ��rZw ¥ {b��{Zª����/¦¬rZ�h��~�m�Â�µ £ m¬z'jq�vth�qjqp�w�ehj
��t6i��9jPz;{Zª�w ¥ iUjqp�/j
z'jPw�zrZ�hp�µ
i ¥ w���rb�'«�jPw'ps°f�e ¥ �e4p'eh{bz�w'jP�hp]w�ehj�m�d�d rZ�h� w�ehj�z'jqpÅ�thjP�h� ¥ �6�Î�6jP¨\rqx ¥ �@w�ehj��6t » jPz!rZw
w�ehj]{bt6w��6t6w�{Zª=w�ehjU ¥ z'jP¨©jqp'pÊ¨ ¥ �6«%¹UÔ=t6ws°`w�e ¥ p��q{bi�� ¥ ��rZw ¥ {b�-rZ¨©p'{!z'jq�vth�qjqpÊw�ehj½��rZ�h�v ¥ �vw�e
rs´br ¥ ¨\rZ�6¨©j^w'{�d�¦=yÌ°%p ¥ �h�qj^���/¦3�q{b�hp ¥ p�w'p ¥ �¯p'jP�h� ¥ �6�!z'jq�vt6�h�hrZ�Ow ¥ �vª¾{bz�i]rZw ¥ {b� ¥ �¯rb�6� ¥ w ¥ {b�
w'{�d�¦=yÒ�hrZwrv¹�~fw�w�ehj�prZiUj�w ¥ iUj�°�w�e ¥ p��q{bi�� ¥ ��rZw ¥ {b��z'jq�vth�qjqp�w�ehj��hjq�qjqp'prZz�x�rZiU{bt6�Ow;{Zª
���/¦�w'{U�%j
thp'jq�+�q{bi½��rZz'jq��w'{]w�ehj��srbp'j��ehjP�+���/¦¿rZ¨©{b�hj ¥ p�thpjq��ª¾{bz�jPz�z'{bz��q{bz�z'jq�Pw ¥ {b�`¹
ÏÐj
rZz'j;iU{bw ¥ ´�rZw'jq� ¥ �!w�e ¥ pfp�w�th�vx���xUeh{Ó�w'{�w�t6�hj;w�ehj;��rZzrZiUjPw'jPz'p�{Zª�r�¨ ¥ �6«OµÀ¨©jP´�jP¨He�xJ�6z ¥ �
���/¦�ÑZ~;m�Â�µ £ m4iU{O�6jP¨9p'{�rbp�w'{Êi]r u ¥ i ¥¸· j�w�ehj��9jPz±ª¾{bz�i]rZ�h�qj�{Zª d�¦=y�¹J~Òw®xO� ¥ �srZ¨%j¶uhrZi½�6¨©j
{Zª���rZzrZiUjPw'jPz'p�w'{½w�t6�hj ¥ p�w�ehj�rZiU{bt6��w�{Zª:���/¦¬rZ�h��w�ehj
i]r u ¥ i�t6i �Ot6i��%jPz;{Zª�w�z ¥ rZ¨©p�=j
rZ¨¸¨©{Ó ~�m�Â�µ £ m-w'{M�6{;�%j¶ª²{bz'jf�6jq� ¥ � ¥ �6�Êw�e�rZw�w�ehjf��rb�'«�jPw��srZ�6�h{bw:�%j=¨©{O�srZ¨¸¨¸x�z'jq�q{s´�jPz'jq�H°JrZ�h�
w�e�rZw ¥ w�e�rbp�w'{½�%j
z'jq�q{Ó´�jPz'jq���Ox!d�¦=y4{b��jP�h�JµÀw'{ZµÈjP�h����rbp ¥ ps¹ J�t6z;p�w�th�vx ¥ p��6{b�hj
�Ox�p ¥ i³µ
t6¨\rZw ¥ �6�]rZ�h��iU{J�6jP¨ ¥ �6�½¨©{b�6�bµÀ¨ ¥ ´�jq��d�¦=y-w�zrZ�hp±ª¾jPz'pf{s´�jPz� ¥ z'jP¨©jqp'p�¨ ¥ �6«Jpfp�eh{Ó ¥ �6�]ÔfjPz��h{bt6¨¸¨ ¥
�h{b�vµÈ�q{b�6��jqp'w ¥ {b�Ð¨©{�p'p'jqps¹^dfehj½p ¥ i�t6¨\rZw ¥ {b�hp�rZz'j½�6{b�hj³ ¥ w�eÍw�ehj³�hp±µ®��p ¥ i�t6¨\rZw'{bz <¸k9AB?È¹^dfehj
iU{J�6jP¨ ¥ �6� ¥ p��6{b�hj+ ¥ w�e rZ��rZ��rZ¨¸xJw ¥ �srZ¨MrZ�6�6z'{�rb�e �P¨©{�pj�w'{ w�e�rZw�thp'jq� ¥ � <IA�?È¹¬�h{bz�w�ehj
�6t6z��%{�p'j³{Zª/w�ehj³p�w�th�vx�°`r�eOxO�6z ¥ �Í���/¦�ÑZ~;m�Â�µ £ m�jPz�z'{bzÊ�q{bz�z'jq�Pw ¥ {b�ÍiU{J�6jP¨: ¥ w�e ¥ �vµÈ{bz'�6jPz
�6jP¨ ¥ ´�jPz�x³e�rbp:�%jqjP� ¥ i½�6¨©jPiUjP�Ow'jq� ¥ �½�hp±µ®�v¹�ÏÐj��q{b�hp ¥ �6jPz�� ¥¼» jPz'jP�Ow��6eOxJp ¥ �srZ¨��'e�rZzrb�Pw'jPz ¥ p�w ¥ �qp
{Zª9w�ehj� ¥ z'jP¨©jqp'p:¨ ¥ �6«�Ã²�6jP¨\rqx�°JjPz�z'{bz:zrZw'jÓÆ:rZ�h�½� ¥¼» jPz'jP��w/w�zr Ö]��¨©{�rb�6p�ÃX��t6i��9jPz={Zª9d�¦=yÁ�q{b�vµ
�hjq�Pw ¥ {b�hp¶Æ¶¹=� ¥ z'p�ws°�/j��6z'jqp'jP��w
r½p�t6i½i]rZz�x�{Zª�{bt6z�p ¥ i�t6¨\rZw ¥ {b�+z'jqp't6¨¸w'ps¹fdfehjP�`°h/j��6z'jqp'jP�Ow
{bt6z;rZ��rZ¨¸xOw ¥ �srZ¨`iU{J�6jP¨ÌrZ�h��=j�p�eh{Ó¬w�e�rZw ¥ w�rZ�6�6z'{su ¥ i]rZw'jqp�´�jPz�x!/jP¨¸¨`w�ehj�p ¥ i�t6¨\rZw ¥ {b�+z'j¶µ
p't6¨¸w'ps¹EJ�t6z�i]r ¥ � �h�h� ¥ �6��p=�srZ���9j�p�t6i½i]rZz ¥¸· jq�!rbp�ª¾{b¨¸¨©{s�p��ª¾{bz�¨©{b�6�bµÀ¨ ¥ ´�jq�!d�¦=yÎw�zrZ�hp±ª¾jPz'p
rZ�h�³ÔfjPz��h{bt6¨¸¨ ¥ jPz�z'{bz'ps°�w�ehj=thp'jf{Zª%~�m�Â�µ £ m ¥ p�iU{bz'jf�%jP�hj ��� ¥ rZ¨6w�e�rZ�½w�ehj/thpj={Zª9���=¦;°�jP´�jP�
¥ �³j¶uvw�z'jPiUj/�srbp'jqp��ehjPz'j=w�ehj=�6jP¨\rqx ¥ pÌ¨\rZz���j�rZ�h��w�ehj=jPz�z'{bz�zrZw'j ¥ p�e ¥ ��e`¹�~;p�r��q{b�hp'jqÅOthjP�h�qj�°
w�ehj�i]r u ¥ i�t6i t6w ¥ ¨ ¥¸· rZw ¥ {b�!/j;�srZ��z'jsrb�e� ¥ w�e�r�e�xJ�6z ¥ �����/¦�ÑZ~;m�Â�µ £ m ¥ p�z'{bt6��e6¨¸x ¥ �h�6j¶µ
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� ¥ ��t6z'j]k ��dfehj���xO�6z ¥ � C¯{O�6jP¨`���/¦3Ñ^~�m�Â�µ £ m

�%jP�h�6jP��w/{Zª�w�ehj��Ot6i��%jPz�{Zª%d�¦=y �q{b�6�hjq�Pw ¥ {b�hps¹:�h{bz/rM�qjPz�wr ¥ �]~;m�Â�µ £ m-�%jPz'p ¥ p�w'jP�h�Px^¨©jP´�jP¨À°
w�ehjPz'j ¥ pÊrZ�Í{b�6w ¥ i]rZ¨�rZiU{bt6��w�{Zª=���/¦3w'{��9j½rb�6�6jq� ¥ �Í{bz'�6jPzMw'{�rb�'e ¥ jP´�j^ª²t6¨¸¨�t6w ¥ ¨ ¥¸· rZw ¥ {b�
{ZªÌw�ehj� ¥ z'jP¨©jqppf¨ ¥ �6«9¹:~���x]j¶uvw�zr³rZiU{bt6��w�{ZªÌ���/¦4�6jPw'jPz ¥ {bzrZw'jqp�w�ehj��%jPz±ª¾{bz�i]rZ�h�qj ¥ �hp'w'jsrb�
{Zª ¥ i½�6z'{s´ ¥ �6� ¥ ws¹

ÏÐj�p�wrZz�w���x@rÐ�6jqp�Pz ¥ �6w ¥ {b�4{ZªÊw�ehj�iU{O�6jP¨;{Zª�{bt6z�p�w�th�vx ¥ � £ jq�Pw ¥ {b� �v¹ £ jq�Pw ¥ {b���
p't6i½i]rZz ¥¸· jqp�{bt6z�p'�qjP��rZz ¥ {�p�rZ�h�!j¶uJ�6¨\r ¥ �hp�{bt6z�p ¥ i�t6¨\rZw ¥ {b��z'jqp�t6¨¸w'pÓ¹:dfehjMrZ��rZ¨¸xJw ¥ �srZ¨HiU{J�6jP¨
rZ�h� ¥ w'pMp'{b¨¸t6w ¥ {b�ÐrZz'j��6z'jqpjP��w'jq� ¥ � £ jq�Pw ¥ {b�¯�h¹;ÏÐj^�q{b�h�P¨¸th�6j^w�ehj���rZ�%jPz ¥ � £ jq�Pw ¥ {b�Ð�]��x
p{biUj��q{b�h�P¨¸thp ¥ {b�hp½rZ�h�Á�9jPz'p'�9jq�Pw ¥ ´�jqp^{b�Î{bt6z�ª²t6w�t6z'j]z'jqp'jsrZz'�e`¹�dfehj�rZ�6�%jP�h� ¥ uvjqp½rZw�w�ehj
jP�h�+{Zª:w�ehjÊ��rZ�%jPz��6z'{s´ ¥ �6j��6jPwr ¥ ¨©p;{b��w�ehj^rZ��rZ¨¸xJp ¥ p��%jPe ¥ �h��p'{biUj�rZ��rZ¨¸xJw ¥ �srZ¨�j¶uJ�6z'jqp'p ¥ {b�hp
�6z'jqpjP��w'jq� ¥ ��w�ehjÊ��rZ�9jPzs¹

� >���� �D7
&����
ÏÐj+�q{b�hp ¥ �6jPz�rÍ ¥ z'jP¨©jqp'p�¨ ¥ �6«-�ehjPz'j+�hrZwrÎrZz'j�w�zrZ�hp'i ¥ w�w'jq� ¥ �4¨ ¥ �6«�µÀ¨©jP´�jP¨½Ã²}`}ÌÆ½ª²zrZiUjqp
Ã²� ¥ ��t6z'j
kÓÆ¶¹�ÏÐjf�6jP�h{bw'jf��x��¬w�ehj=��rZ�h�v ¥ �vw�e]{Zª9w�ehjf ¥ z'jP¨©jqp'p�¨ ¥ �6«%°�rZ�h�³��x	� ¥ w'p:{b�hj¶µÀ=rsx
�6z'{b��rZ��rZw ¥ {b���6jP¨\rsx�¹�~;p/=j
p'jqj ¥ �!� ¥ ��t6z'j³k�°vjsrb�'e�}`}ÍªXzrZiUj ¥ p�� ¥ ´ ¥ �6jq� ¥ �Ow'{�
D¨ ¥ �6«OµÀ¨©jP´�jP¨
w�zrZ�hp'i ¥ p'p ¥ {b�¯t6� ¥ w'ps¹�~�} } w�zrZ�hp�i ¥ p'p ¥ {b�¯t6� ¥ w;�srZ�¯�%j�r]� ¥ ws°%r]��xJw'j�°%{bzMrZ�Ox�{bw�ehjPzM�hrZwr
t6� ¥ ws¹�d {³w�ehj�
Ät6� ¥ w'p�{Zª:r³}`}Íª²zrZiUj�°6/jÊrb�6�����
Äz'jq�vt6�h�hrZ��w�t6� ¥ w'p�w�e�rZw�/j�{b�6wr ¥ �
thp ¥ �6��r
m�jqjq�Jµ £ {b¨©{biU{b�!�q{J�6j�<¸ks��?È¹�� ¥ p/�srZ¨¸¨©jq�Uw�ehj�¨©jP�6��w�e�{Zª%w�ehj��q{J�6j�°�
 ¥ w'p�� ¥ iUjP�hp ¥ {b�`°
rZ�h��
���� ¥ w'pfzrZw'j�¹:ÏÐj
p�t6�6�%{�p'j;w�e�rZw�/j
e�rs´�jÊrZ��jPzrbp�t6z'j
�'e�rZ�6�hjP¨/ÃXw�ehjM�%{�p ¥ w ¥ {b��{Zª�w�ehj
jPz�z'{bz ¥ p;«J�h{s���Æ¶¹^~�}`}-ªXzrZiUj ¥ p
�6jq�q{J�6jq� ¥ ª�/j½�q{bz�z'jq�Pw�¨¸x¯z'jq�qj ¥ ´�j�
){bzMiU{bz'j³t6� ¥ w'p
{Zª
w�ehj�ª²zrZiUj;rZw=w�ehj�{bt6w��6t6w�{Zª w�ehj� ¥ z'jP¨©jqp'p=¨ ¥ �6«%¹:~�d�¦=y ��rb�'«�jPwfw�e�rZwfrZz�z ¥ ´�jqp�rZw=w�ehj ¥ �6�6t6w
{ZªÌw�ehj� ¥ z'jP¨©jqp'pf¨ ¥ �6« ¥ p/� ¥ ´ ¥ �6jq� ¥ ��w'{�� ª²zrZiUjqps¹:~�¨¸¨%d�¦=y ��rb�'«�jPw'p�rZz'j;{ZªÌ�q{b�hp�wrZ�Ow�p ¥¸· j��
Ã C £6£�� d�¦=y=ÑZÉ®y ehjsrb�6jPzÇÆ¶¹��;jP�h�qj�°���������
 w�zrZ�hp'i ¥ p'p ¥ {b��t6� ¥ w'ps¹
d {��%j��6jP¨ ¥ ´�jPz'jq�
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w'{Uw�ehj��6jqp�w ¥ ��rZw ¥ {b�`°�w�ehj �Äª²zrZiUjqp�{Zª�rUd�¦=yÒ��rb�'«�jPw;e�rq´�j�w'{½�%jÊ/jP¨¸¨��6jq�q{O�6jq�H¹�ÉÈª:���=¦
�6{Jjqp
�h{bw�p'th�q�qjqjq�Ðw'{��6jq�q{J�6j]{b�hjU}`} ªXzrZiUj�°Ìw�ehj½¨ ¥ �6«OµÀ¨©jP´�jP¨/jPz�z'{bzÊz'jq�q{Ó´�jPz�xÍiUjq�'e�rZ� ¥ p�i
z'jqp{bz�w'p�w'{�~;m�Â�µ £ m¿ª¾{bz�w�ehj�z'jPw�zrZ�hp�i ¥ p'p ¥ {b��{Zª/w�ehjÊª²zrZiUj�¹�dfehj^z'jPw�zrZ�hp�i ¥ pp ¥ {b�� ¥ ¨¸¨Ì�%j
�6{b�hj�r�i]r u ¥ i�t6i��Ot6i��%jPz�{Zª�w ¥ iUjqps°��srZ¨¸¨©jq�³w�ehj/�%jPz'p ¥ p�w'jP�h�Px^{Zª9~;m�Â�µ £ m@rZ�h�³�6jP�h{bw'jq�³��x
� ° � ���������
	��������²¹ � ���UiUjsrZ�hp�w�e�rZw;w�ehjPz'j³rZz'jÊ�h{�z'jPw�zrZ�hp�i ¥ p'p ¥ {b�hpMrZ�h��w�e�rZwM~;m�Â�µ £ m
¥ p;� ¥ prZ�6¨©jq�H¹;Ï4ehjP� � w�z ¥ rZ¨©p
rZz'j^�6{b�hj½rZ�h��w�ehj�ªXzrZiUj^� ¥ �+�h{bw���jPw;w�e6z'{bt6��e�w�ehj� ¥ z'jP¨©jqpp
¨ ¥ �6«%°:~;m�Â�µ £ m rbpp�t6iUjqp^w�e�rZw^w�ehj]ª²zrZiUj��srZ�6�h{bw³�%j]¨©{J�srZ¨¸¨¸xÐz'jq�q{Ó´�jPz'jq�H°/rZ�h�Î¨©jsrq´�jqp^ª¾{bz
d�¦=y@w�ehjÊ�q{bz�z'jq�Pw ¥ {b�+{Zª�w�ehj;ª²zrZiUjÊ{b��jP�h�JµÀw'{ZµÈjP�h����rbp ¥ pÓ¹

dfehjU~�m�Â�µ £ m"z'jq�qj ¥ ´�jPz^rZwÊw�ehj]{bt6w��6t6w�{Zªfw�ehj½ ¥ z'jP¨©jqp'pÊ¨ ¥ �6«Ðrb�«O�h{Ó�¨©jq�v��jqp^jsrb�eÁ}`}
ª²zrZiUj=j ¥ w�ehjPz: ¥ w�e½r��%{�p ¥ w ¥ ´�jf~�¦�
4{bz:r���~�¦�
½¹ZÏ4ehjP�½r��;~�¦�
 ¥ p�z'jq�qj ¥ ´�jq�UrZw�w�ehj ¥ �6�6t6w
{Zª
w�ehj� ¥ z'jP¨©jqp'pU¨ ¥ �6«%°fw�ehj��q{bz�z'jqp��%{b�h� ¥ �6� ª²zrZiUj ¥ p�� ¥ z'jq�Pw�¨¸x-z'jPw�zrZ�hp�i ¥ w�w'jq�H°�rZ�h�@� ¥ ´�jP�
�6z ¥ {bz ¥ w®x�{s´�jPz
rZ¨¸¨ {bw�ehjPz�ªXzrZiUjqp�w�e�rZw�e�rq´�j��h{bw�x�jPw��9jqjP�+w�zrZ�hp�i ¥ w�w'jq�H¹#J��hj��srZ� ¥ i]rZ� ¥ �hj
w�ehj�thp'j�{ZªMr+�6z ¥ {bz ¥ w®xÁÅOthjPthj]ª¾{bz³z'jPw�zrZ�hp�i ¥ p'p ¥ {b�hpÓ¹Ðdfehj���rb�'«�jPw'pU�q{bz�z'jq�Pw�¨¸xÎz'jq�qj ¥ ´�jq� rZw
w�ehj¯{bt6w��6t6w�{ZªÊw�ehj¯ ¥ z'jP¨©jqp'p!¨ ¥ �6«ÒrZz'j+z'jqp'jqÅOthjP�h�qjq�Ò�%j¶ª¾{bz'j+�%j ¥ �6� �6jP¨ ¥ ´�jPz'jq� w'{ÁÉËyÌ¹f~��
{bt6w±µÈ{ZªXµÈ{bz'�6jPzU�6jP¨ ¥ ´�jPz�x wrZ«�jqp³�6¨\rb�qj!{b�6¨¸x ¥ ª;r+��rb�'«�jPwU�srZ�6�h{bw½�%j]¨©{J�srZ¨¸¨¸xÁ�q{bz�z'jq�Pw'jq�H°/�vthj
w'{�w�ehj�ª¾r ¥ ¨¸t6z'j^{Zª�w�ehj�z'jPw�zrZ�hp�i ¥ p'p ¥ {b��{Zª/{b�hj^{Zª ¥ w'p�ª²zrZiUjqpM{bz�iU{bz'j�¹;�;{bw'j�w�e�rZwM��rb�'«�jPw'p
rZz'jUz'jqp'jqÅ�thjP�h�qjq�ÎrZwÊw�ehj]{bt6w��6t6w^{Zª�w�ehj½ ¥ z'jP¨©jqp'pÊ¨ ¥ �6«Í{b� rZ�ÁrZ����z'jP��rZw'j]��rbp ¥ ps°`�h{bw�{b� r
 {Ó3��rbp ¥ pÓ¹=dfe ¥ p�p ¥ i½�6¨ ¥ ��jqp�w�ehj ¥ i½�6¨©jPiUjP��wrZw ¥ {b�Í{Zª:w�ehj�jPz�z'{bz�z'jq�q{s´�jPz�x�iUjq�e�rZ� ¥ p�i rZ�h�
z'jqp'�9jq�Pw'p�w�ehjÊ�6z ¥ �h� ¥ �6¨©jÊ{Zª�¨\rsx�jPz ¥ �6� ¥ ��w�ehj
É®��w'jPz��hjPws¹

¦={b�h�qjPz�� ¥ �6�MjPz�z'{bz'p�{s´�jPz�w�ehj/ ¥ z'jP¨©jqp'p ¨ ¥ �6«%°Z/j�iU{O�6jP¨Jw�ehjPi3thp ¥ �6�
r�ÔfjPz��h{bt6¨¸¨ ¥ �6z'{O�qjqpps°
�ehjPz'j/w�zrZ�hp�i ¥ p'p ¥ {b��t6� ¥ w'p:rZz'j/¨©{�p�w ¥ �h�6jP�%jP�h�6jP��w�¨¸x^{Zª�jsrb�'e³{bw�ehjPzÌ ¥ w�e³�6z'{b��rZ� ¥ ¨ ¥ w®x�� ¹Ìdfehj
jPz�z'{bz;�6z'{J�qjqp'p ¥ pM{b�6¨¸x+rZ�6�6¨ ¥ jq�+w'{��hrZwr]��rb�«�jPw'ps¹;~�¦�

p;{Zª=~�m�Â�µ £ m�rZ�h��w�eh{�pj�{Zª/d�¦=y
rZz'j�p�t6�6�9{�pjq�½w'{Ê�Pz'{�p'p:w�ehj� ¥ z'jP¨©jqp'p�¨ ¥ �6«³ ¥ w�eh{bt6w/�9j ¥ �6���vz'{b�6�%jq�U� ¥ ´�jP�]w�ehj ¥ z/p�i]rZ¨¸¨�p ¥¸· jqps¹
�;p�t�rZ¨¸¨¸x�°:jPz�z'{bz'p³{s´�jPz³ ¥ z'jP¨©jqp'p^¨ ¥ �6«vp½rZz'j]iU{J�6jP¨©jq� �OxÎr C¯rZz�«�{Ó´Á�'e�r ¥ �-{Zª�w®/{�{bz^iU{bz'j
p'wrZw'jqp�p ¥ �h�qj�w�ehjPx�rZ�6�9jsrZz ¥ ���6t6z'p'w'p <IA6° Fv° ks�v°Ìks��?È¹�ÏÐj��eh{O{�pj�w�ehj�Ô=jPz��h{bt6¨¸¨ ¥ iU{J�6jP¨ ª¾{bz
w�ehj³p ¥ i½�6¨ ¥ � ¥ w®x+{Zª�w�ehj½rZ��rZ¨¸xvp ¥ p ¥ wMrZ¨¸¨©{Ó�ps¹Êdfehj³ÔfjPz��h{bt6¨¸¨ ¥ iU{O�6jP¨ ¥ p;«O�h{Ó���w'{�eh{b¨©��{Ó´�jPz
ªÀrbp�w�ª¾rb� ¥ �6�³�'e�rZ�6�hjP¨©pÊÃXe ¥ ��e�p��%jqjq�UiU{b� ¥ ¨©j;thp'jPz'pÇÆO<¸ks��?%rZ�h���ehjP� ¥ ��w'jPz�¨©jsrs´ ¥ �6� ¥ p/thp'jq� < �-?È¹
ÏÐj�rZz'jU{b�6¨¸x ¥ �Ow'jPz'jqp�w'jq� ¥ � w�e ¥ pÊ��rZ�%jPzÊ��x¯w�ehj ¥ i½��rb�Pw�{Zªfw�ehj]rs´�jPzrZ��j]jPz�z'{bzÊzrZw'j�¹�dfehj
¥ i½��rb�Pw�{Zª��6t6z'p�w ¥ �hjqpp�{Zª�jPz�z'{bz'p� ¥ ¨¸¨`�%jMw�ehjÊp�t6�v|�jq�Pw�{Zª:r�ª²t6w�t6z'j
z'jqp'jsrZz'�e`¹

~�p�ª²{bz=w�ehj�w�zr Ö]��°v/j;�q{b�hp ¥ �6jPzfw�e�rZw ¥ pf�q{bi½�%{�p'jq��{Zª��¬¨©{b�6�bµÀ¨ ¥ ´�jq��d�¦=y �q{b�6�hjq�Pw ¥ {b�hp
�Pz'{�pp ¥ �6��w�ehj½ ¥ z'jP¨©jqp'p�¨ ¥ �6« ¥ �Ðw�ehjUprZiUj�� ¥ z'jq�Pw ¥ {b�`¹!dfehj³ª²{J�Pthp ¥ p�{b�Ðeh{s¤w'{�i]r u ¥ i ¥¸· j
w�ehj�rZ����z'jP��rZw'j¯w�e6z'{bt6��e6�6t6w�{Zª�w�ehj��Ä�q{b�6�hjq�Pw ¥ {b�hps°;rZ�h�@ehjP�h�qj¯w�ehj+t6w ¥ ¨ ¥¸· rZw ¥ {b��{ZªÊw�ehj
 ¥ z'jP¨©jqpp�¨ ¥ �6«%¹�ÏÐj;rZz'j;rqfrZz'j;{ZªÌw�ehj�ªÀrb�Pw/w�e�rZw=w�e ¥ p�iU{J�6jP¨�ª²{bz=ÉÈ�Ow'jPz��hjPw=w�zr Ö]� ¥ p/�h{bw/´�jPz�x
z'jsrZ¨ ¥ p'w ¥ ��° �6t6wÊ=jU�%jP¨ ¥ jP´�j]rZw�w�ehj]prZiUj½w ¥ iUj½w�e�rZw�w�ehjUp�w�th�vxÍ{Zª�¨©{b�6�bµÀ¨ ¥ ´�jq� d�¦=y¿w�zr Ö]�
¥ pMrZ� ¥ i½�9{bz�wrZ�OwMp'w'jP�+w'{]�9j^�Pz'{�p'p'jq���9j¶ª¾{bz'j�p'w�th�vx ¥ �6�!{bw�ehjPz�iU{J�6jP¨©p�ª²{bz;ÉÈ�Ow'jPz��hjPwMw�zr Ö]�
w�e�rZw³i]rZw'�e-�9jPw�w'jPz³w�ehj�z'jsrZ¨ ¥ wÈxÎj�¹ �h¹�iU{O�6jP¨©p^ª¾{bz	�;d�d�y1w�zr Ö]��¹Ð�;{bw'j�w�e�rZw^¨©{b�6�bµÀ¨ ¥ ´�jq�
d�¦=y��q{b�6�hjq�Pw ¥ {b�hpÊrZz'j�«J�h{s���w'{!�srZz�z�x+rZ� ¥ i½�%{bz�wrZ��wÊ{Zª�É®��w'jPz��hjPw
w�zr Ö]�½rZ�h�+w�e�rZwMw�e ¥ p
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��rZz�w ¥ pfj¶uJ�%jq�Pw'jq��w'{ ¥ �h�Pz'jsrbpj� ¥ w�e!w�ehjMrb�v´�jP��w�{Zª �hjP �hrZwr µÀ��z'jqjq�vx�rZ�6�6¨ ¥ �srZw ¥ {b�hp�rbpfy��by
rZ�h� 	 z ¥ �6ps¹

� 5
� � �^�'�fA%�'7�� 	6A ��&��
ÏÐj ¥ i½�6¨©jPiUjP��w!{bt6zUiU{O�6jP¨�ª²{bzU¨ ¥ �6«OµÀ¨©jP´�jP¨����/¦�ÑZ~;m�Â�µ £ m  ¥ w�e ¥ �vµÈ{bz'�6jPz��6jP¨ ¥ ´�jPz�x ¥ �Ow'{
�hp�µ®�v°�w�ehj��hjPwÈ={bz�«+p ¥ i�t6¨\rZw'{bzÊ�6jP´�jP¨©{b�9jq�ÍrZwM}`Ôf��} <¸k9A�?È¹;dfehj^iU{O�6jP¨ ¥ p;{b�6¨¸x+rZ�6�6¨ ¥ jq��w'{
w�ehjU ¥ z'jP¨©jqp'pÊ¨ ¥ �6«%°ÌrZ�h� ¥ pÊw�zrZ�hp���rZz'jP��w�w'{�w�ehj½z'jqp�w�{Zªfw�ehj½�hjPw®/{bz�« rZ�h�Ðw'{�d�¦=y¿�%jqjPz'ps¹
J�t6z�p ¥ i�t6¨\rZw ¥ {b�hpMrZz'j
� ¥ ´ ¥ �6jq� ¥ �Ow'{½wÈ={½��rZz�w'ps¹�dfehj �hz'p'w���rZz�wfª²{J�Pthp'jqp�{b��w�ehjMt6w ¥ ¨ ¥¸· rZw ¥ {b�
{Zª�w�ehj; ¥ z'jP¨©jqp'p�¨ ¥ �6« ¥ ���srbp'jM{Zª � ��� �³�q{b�h�Pt6z�z'jP�Ow�d�¦=y �q{b�6�hjq�Pw ¥ {b�hps¹/dfehj;pjq�q{b�h�!��rZz�w
ª¾{J�Pthp'jqp�{b��w�ehj^t6w ¥ ¨ ¥¸· rZw ¥ {b� {Zª�w�ehj^ ¥ z'jP¨©jqp'pM¨ ¥ �6«��ehjP�Ð{b�hj^d�¦=y��q{b�6�hjq�Pw ¥ {b� thp'jqp
rZ¨©{b�hj
w�ehj³ ¥ z'jP¨©jqppÊ¨ ¥ �6«+ª²{bz ¥ w'p
w�zrZ�hp�ª²jPzs¹½É®� rZ¨¸¨�p�w�th� ¥ jq�Ðp�qjP��rZz ¥ {�ps°�
 ¥ p��6u6jq�Íw'{Íks�v°�� w'{ A
rZ�h��w�ehj]p ¥¸· j½{Zª/¨ ¥ �6«OµÀ¨©jP´�jP¨�t6� ¥ w'pÊw'{ 	��!��xJw'jqps¹½d�¦=y���rb�'«�jPw'p³rZz'j³w�ehjP� {Zªf�q{b�hp�wrZ��w^p ¥¸· j
jqÅOt�rZ¨%w'{!ks�����^��xJw'jqpÊÃ C+d �¬{Zª��:w�ehjPz��hjPwÇÆ¶¹ £O¥ i�t6¨\rZw ¥ {b�hp�rZz'j;z�t6��ª²{bz��������^p'jq�q{b�h�6ps¹�dfe ¥ p
z'jP¨\rZw ¥ ´�jP¨¸xÍ¨©{b�6�¯�vt6zrZw ¥ {b� ¥ pÊ�hjq�qjqp'prZz�xÍw'{�rZ�hp'{bz��Áw�ehj ¥ � ¥ w ¥ rZ¨=p�¨©{s¤p�wrZz�wÊ�6e�rbp'j�{Zª�d�¦=y
rZ�h��w'{½{b�6wr ¥ ���q{b��´�jPz���jP�h�qj^{Zª�t6w ¥ ¨ ¥¸· rZw ¥ {b�+iUjsrbp�t6z'jPiUjP��w'pÓ¹

dfehj³´brZ¨¸thjqp
� ¥ ´�jP�Íw'{�
 rZ�h� � rZz'j³zrZ�h�6{bi½¨¸x��eh{�p'jP�`¹ J�w�ehjPzÊ´�rZ¨¸thjqp�rZz'j³�9{�pp ¥ �6¨©j�¹
J�t6z��6t6z��9{�p'j ¥ p��h{bw�w'{]{b�6w ¥ i ¥¸· j�w�ehjqp'j�Å�t�rZ�Ow ¥ w ¥ jqps°h�6t6w�zrZw�ehjPz�w'{U{b�6w ¥ i ¥¸· j�w�ehj�rZiU{bt6��w
{ZªM���/¦¤w'{��%j!thp'jq� rZ�h�-w�ehj!�%jPz'p ¥ p�w'jP�h�PxÎ¨©jP´�jP¨ � ¹-ÏÐj!¨©{J{b«Ðª¾{bz 
 rZ�h� �nrbp ¥ �6�6t6w'p
{Zª�w�ehj+�6z'{b�6¨©jPi zrZw�ehjPz�w�e�rZ��{bt6w��6t6w'ps¹�dfe ¥ p!z'jq�vth�qjqp!w�ehj¯��t6i��9jPz�{Zª���rZzrZiUjPw'jPz'p�w'{
{b�6w ¥ i ¥¸· j�¹ �;{bw'j!w�e�rZw½w�ehj�{b�6w ¥ i ¥¸· rZw ¥ {b�Ò{Zª 
nrZ�h� � ¥ pUrZ¨©p'{ÍrZ� ¥ ��w'jPz'jqp�w ¥ �6�Ð�6z'{b�6¨©jPi
� ¥ ´�jP�Íw�ehj³w�zrb�6jq{ »-¥ w ¥ �O´�{b¨¸´�jqps¹³�h{bz ¥ �hp�wrZ�h�qj�°%ª¾{bzÊ�q{b�hp�wrZ�OwÊ��rb�'«�jPw�p ¥¸· jqpUÃ²�q{b�hp�wrZ��w���Æ¶°
w�ehj½p ¥¸· jU{Zªf} }-ª²zrZiUjqpÊ�6jq�Pz'jsrbp'jqpÊ�ehjP� � ¥ �h�Pz'jsrbp'jqpÓ°`�e ¥ �'eÁ�6jq�Pz'jsrbp'jqpÊw�ehj½�6z'{b��rZ� ¥ ¨ ¥ w®x
w�e�rZwfrÊ}`}�ª²zrZiUj ¥ p��q{bz�z�t6�6w'jq�H¹�dfe ¥ p�p�eh{bt6¨©� ¥ i½�6z'{s´�j;w�ehj��%jPz±ª²{bz�i]rZ�h�qj�¹ �;{s=jP´�jPzs°J�ehjP�
=j ¥ �h�Pz'jsrbp'j �Á° 
n�6jq�Pz'jsrbpjqps°=ehjP�h�qj�w�ehj���t6i��9jPz�{Zª;z'jq�vt6�h�hrZ�Ow�t6� ¥ w'p]�9jPzU} }�ª²zrZiUj
�6jq�Pz'jsrbpjqps° ¥ ª�/j��6{��h{bw^�'e�rZ�6��j�w�ehj!rZiU{bt6��w½{Zª����/¦;¹ÌÉ®w^e�rbp��%jqjP�Áp�eh{Ó�� ¥ �L<IA�?=w�e�rZw
w�e ¥ p=i]rsx��6jPw'jPz ¥ {bzrZw'j
w�ehj;�%jPz±ª²{bz�i]rZ�h�qjMp ¥ �h�qj�ª²zrZiUjqp=�srZ�!�h{Ó�z'jqp ¥ p�w=w'{�¨©jqpp=jPz�z'{bz'pÓ¹:dfehj
{b�6w ¥ i ¥¸· rZw ¥ {b�¯�6z'{b�6¨©jPi �9jq�q{biUjqp�iU{bz'j ¥ ��w'jPz'jqp'w ¥ �6���ehjP�+/j^rZ¨¸¨©{s3w�ehj���rb�'«�jPwMp ¥¸· j � w'{
�e�rZ�6��j�¹:dfehj���rb�«�jPw=p ¥¸· j��6jq� ¥ �6jqp/{b��w�ehj�zrZw'j� ¥ w�e��e ¥ �'e!d�¦=y ¥ �h�Pz'jsrbp'jqp ¥ w'p/�q{b�6��jqp'w ¥ {b�
 ¥ �h�6{Ó <IAv°Hks�6°HkÓ�J° k9>B?È¹
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3#465/465 798 � ��% �v� 8 Ü!: �s¡ Ø0: �6� 8 Ü �
É®��w�e ¥ p�p'jq�Pw ¥ {b�`°Z=j/�6z'jqpjP��w�eh{s w�ehj�t6w ¥ ¨ ¥¸· rZw ¥ {b�½{Zªhw�ehj/ ¥ z'jP¨©jqp'p�¨ ¥ �6«
´brZz ¥ jqp ¥ �^p ¥ i�t6¨\rZw ¥ {b�hp
rb�q�q{bz'� ¥ �6�Íw'{¯w�ehj�´�rZz ¥ {bthp³��rZzrZiUjPw'jPz'pU{Zª;���/¦¤rZ�h� ~�m�Â�µ £ m�¹ÌÏÐj!�q{b�hp ¥ �6jPz'jq�-pjP´�jPzrZ¨
p�qjP��rZz ¥ {�p�w�e�rZw�rZz'jÊ�6jPz ¥ ´�jq�!ª²z'{bi w�ehj
�hjPw®/{bz�«�w'{b�%{b¨©{b��x�p'eh{s�� ¥ ��� ¥ ��t6z'j��v¹
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� ¥ ��t6z'j�� � £O¥ i�t6¨\rZw'jq���hjPw®/{bz�«�w'{b�%{b¨©{b��x

~�pfw�ehj��h��t6z'j�p�eh{s�ps°hw�ehjPz'j�rZz'jUks�³d�¦=y@p{bt6z'�qjqp�w�e�rZw�w�zrZ�hp�i ¥ w���d�yÒ�hrZwr³p ¥ i�t6¨¸wr µ
�hjq{bthp'¨¸x¯rZ�h���q{b��w ¥ �Oth{bthp�¨¸x+w'{�w�ehj³prZiUj³�6jqp�w ¥ ��rZw ¥ {b�`¹Ê�/rb�'eÐp'{bt6z'�qj³�q{bz�z'jqp��%{b�h�6pMw'{!{b�hj
d�¦=yÍ�q{b�6�hjq�Pw ¥ {b�`¹:dfehj=p'{bt6z'�qjqp�thp'j/w�ehj=��jP�m�jP�h{�´�jPz'p ¥ {b�³{Zª9d�¦=yÐrZ�h��jP��rZ�6¨©jfw�ehj=ºMjP¨\rqx
~�¦�
¤ª²t6�h�Pw ¥ {b��rZ¨ ¥ wÈx*<¸k9>�?È¹³dfehj½p'{bt6z'�qjqp�rZ�h�Í�6jqp�w ¥ ��rZw ¥ {b�ÁrZz'j½�q{b�6�hjq�Pw'jq�Íw'{!w�ehj½ ¥ z'jP¨©jqpp
¨ ¥ �6«Á´ ¥ rÎks� C+�6�hp³¨ ¥ �6«Jp³e�rs´ ¥ �6� r¯{b�hj¶µÀ=rsx �6z'{b��rZ��rZw ¥ {b�@�6jP¨\rqx jqÅ�t�rZ¨�w'{Í���+iUps¹Ádfehj
��rZ�h�v ¥ �vw�eÒ{Zª�w�ehj� ¥ z'jP¨©jqp'p³¨ ¥ �6« Ô ¥ p½p'jPw³w'{Í� C��6�hpÓ° ¥ w'p³�6jP¨\rqx º ´�rZz ¥ jqp½�%jPwÈ=jqjP�@���
iUp�rZ�h�������½iUp��6jP�%jP�h� ¥ �6��{b��w�ehjÊp'�qjP��rZz ¥ {6¹�dfehj�´brZ¨¸thjqp�/jÊ� ¥ ´�jÊw'{Uº�iU{O�6jP¨ � ¥¼» jPz'jP��w
w®xO�%jqpM{Zª/ ¥ z'jP¨©jqp'pM¨ ¥ �6«vpMzrZ�6� ¥ �6�!ª²z'{bi w'jPz�z'jqp'w�z ¥ rZ¨:¨ ¥ �6«Jp;w'{�prZw'jP¨¸¨ ¥ w'j³{b�hjqps¹�d`zrZ�hp�i ¥ p'p ¥ {b�
t6� ¥ w'p�rZz'j;¨©{�p�wÊÃ²�q{bz�z�t6�6w'jq��Æ={Ó´�jPz�w�ehjM ¥ z'jP¨©jqp'pf¨ ¥ �6«U ¥ w�e��6z'{b��rZ� ¥ ¨ ¥ wÈx � °J ¥ w�e�w�ehj;´brZ¨¸thjM{Zª
��zrZ�6� ¥ �6�½ªXz'{bi � ��� � w'{ � ������¹

d {½rq´�{ ¥ ��rZ�Ox]¨ ¥ i ¥ wrZw ¥ {b��{Zª w�zr Ö]�M�vthj;w'{³{bw�ehjPz�z'jsrbp'{b�hp=w�e�rZ��jPz�z'{bz'p ¥ ��w�ehjM ¥ z'jP¨©jqpp
¨ ¥ �6«%°�=j�wrZ«�j!w�ehj�ª¾{b¨¸¨©{s ¥ �6� iUjsrbp't6z'jqp�ÐÃ ¥ Æ^dfehj! ¥ z'jq�-¨ ¥ �6«vpUrZz'j��q{bi½�6¨©jPw'jP¨¸xÎz'jP¨ ¥ rZ�6¨©j�¹
Ã ¥¸¥ Æ�dfehj^p ¥¸· j�{Zª/d�¦=y�rb�v´�jPz�w ¥ p'jq�¯ ¥ �h�6{Ó ¥ p�´�jPz�x�¨\rZz���j�°9t6�¯w'{�����������rb�'«�jPw'ps¹³Ã ¥¸¥¸¥ Æ�dfehj
�6t » jPz'p ¥ �!�hjPwÈ={bz�«�z'{bt6w'jPz'p�rZz'j;´�jPz�x�¨\rZz���j�°vw�ehjPx��srZ��p�w'{bz'jMt6�!w'{½��������rb�«�jPw'ps¹�Ã ¥ ´hÆ/dfehj
�6t » jPz�thpjq�!ª²{bz�z'jqp'jqÅOthjP�h� ¥ �6�]��rb�'«�jPw'p
rZw�w�ehj�{bt6w��6t6w;{Zª:w�ehj� ¥ z'jP¨©jqp'p�¨ ¥ �6« ¥ p�´�jPz�x�¨\rZz���j�¹
���h�6jPz�w�ehjqpj��q{b�h� ¥ w ¥ {b�hps° ¥ w ¥ p/�P¨©jsrZz/w�e�rZw/w�ehj� ¥ z'jP¨©jqpp�¨ ¥ �6« ¥ p�w�ehj�{b�6¨¸x½�%{bw�w�¨©jP�hjq�'«]{b��w�ehj
��rZw�eÐ{Zªfw�ehjUd�¦=y¬�q{b�6�hjq�Pw ¥ {b�hpÓ¹�¦={b�6��jqp�w ¥ {b� ¨©{�pp'jqp
�6{!�h{bw�rZ�6�%jsrZz ¥ �Í�hjPwÈ/{bz�«Íz'{bt6w'jPz'p
t6�6¨©jqpp�w�ehj� ¥ z'jP¨©jqp'p�¨ ¥ �6« ¥ p�ªXt6¨¸¨¸x½t6w ¥ ¨ ¥¸· jq�H¹�ÏÐj�=rZ�Ow=w'{�{b�6w ¥ i ¥¸· j�w�ehj���rZzrZiUjPw'jPz'p�{Zª`���=¦
rZ�h��~�m�Â�µ £ m ¥ ��w�e ¥ p��9jqp'w��srbp'jÊp'jPw�w ¥ �6�h¹�dfehj�{b�6w ¥ i ¥¸· rZw ¥ {b�+�6z'{b�6¨©jPi ¥ p��h{bw�iUjsrZ� ¥ �6�bªXt6¨
�ehjP��w�ehj
d�¦=yÒ�q{b�6�hjq�Pw ¥ {b�hp;rZz'jÊ�q{b�hp�w�zr ¥ �hjq���Ox�p{biUjÊ{bw�ehjPz���rZz�w'p�{Zª�w�ehj
�hjPwÈ={bz�«9¹

ÏÐj��%jP� ¥ �!��x�p�w�th�vx ¥ �6�½p'jP��rZzrZw'jP¨¸x�w�ehjMj » jq�Pw'p�{Zª����=¦ rZ�h��~;m�Â�µ £ m�{b�!w�ehjMt6w ¥ ¨ ¥¸· r µ
w ¥ {b�-{Zª�w�ehj� ¥ z'jP¨©jqp'p³¨ ¥ �6«%° ¥ ¹ j�¹¯w�ehj�j » jq�Pw½{Zª����/¦"rZ¨©{b�hj!rZ�h�Îw�e�rZw½{Zª�~;m�Â�µ £ m rZ¨©{b�hj�¹
£ jq�q{b�h�H°9=j�p�w�th�vx�w�ehj��%jPz±ª²{bz�i]rZ�h�qj^{Zª�w�ehj�e�xJ�6z ¥ �+iU{J�6jP¨À° ¥ ¹ j�¹����/¦¿rZ�h�+~;m�Â�µ £ m�rZz'j
�q{bi�� ¥ �hjq� w'{b��jPw�ehjPzs¹ÐÉ®��w�t ¥ w ¥ ´�jP¨¸x�°�w�ehj��hjqjq�Áª¾{bz^���/¦ ¥ p ¥ i½�9{bz�wrZ�Ow½�ehjP� w�ehj��6jP¨\rsxÁ{Zª
w�ehj^ ¥ z'jP¨©jqp'p;¨ ¥ �6« ¥ p�¨\rZz���j½rZ�h�¯�ehjP��w�ehj³jPz�z'{bz
zrZw'j ¥ p;e ¥ ��e`°Hp ¥ �h�qj�w�ehj^thp'j³{Zª/~;m�Â�µ £ m
¥ ��w�e ¥ p�j¶uvw�z'jPiUj��srbp'j
z'jqp't6¨¸w'p ¥ �+r½�q{b�hp ¥ �6jPzrZ�6¨©j ¥ �h�Pz'jsrbp'j ¥ ��w�ehjÊz'{bt6�h�JµÀw�z ¥ �+w ¥ iUj�°h�e ¥ �'e

ïXð�ñ ï²ò
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FEC parameter N (K=10)

Simulation, 10 TCP connections

p=0.01, D=20ms
p=0.01, D=100ms
p=0.01, D=200ms
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Persistency of ARQ-SR

Simulation, 10 TCP connections

p=0.01, D=20ms, ord=1
p=0.01, D=100ms, ord=1
p=0.01, D=200ms, ord=1
p=0.01, D=20ms, ord=0
p=0.01, D=100ms, ord=0
p=0.01, D=200ms, ord=0
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FEC parameter N (K=10)

Simulation, 10 TCP connections

p=0.01, D=200ms, delta=0
p=0.01, D=200ms, delta=1
p=0.01, D=200ms, delta=2
p=0.01, D=200ms, delta=3
p=0.01, D=200ms, delta=4
p=0.01, D=200ms, delta=5

���������
	���p��������������������p�!��������"#���������E��%���'(	�)+���
	,��	.-
-C/ ����0;%\����254u6!8:9�8:�����(	.<,�������(-5=
�!^Gi�����]��r�G]�	,�L=��hB ¦�4�4c�X-5=�AWB 4�S�4�2

�N	.-
�������dq3���(]��5q�S @ �(����'(	,�X-�����o�����-
�������
	.-������O��-J��'Y���Oq3����' @ gkj�lm�>g��������(	�=�q3'(	,�d��'(	
�
	.���
]�	,�������e��%�oY��<f0N	,�
-���-k��<,����M����
	.] =�q:	�<5��� �
	5��<
'�'�����'(	,�3����������"#���������r��'Y���[q3'Y���3q:	�<5���
�
	5��<f'[q3����'[��'(	���o������$�������X�������!��% �Q?R8!=�q3'(	,�[�Q?R8���-��(-
	.][�������(	�S�6*'(	v-f���X	vs(�(]������
��o�o�����	.-!�
�$����'(	,�7-
<.	,�Y��������-!q3����'r-��$������	,�:A����(]r�r=����(][���!��-k	,MN	,�¥�X���
	�o��
���(�����(<.	.]¥���
%L�.MN���!��% @ gkj�lm�>g�S

xzy\{Yy�� �	��
������}*~���� � ������� �
�P�5q�=�qR	to��
	.-f	,���v��'(	t�
	.-������
-Pq:	c��i��f������q3'(	,�rqR	J�(-
	J'�^Gi�����]¥�Q?R8�� @ gkj�lm�>g q3����'¥����l
���
]�	,�c]�	,����MN	,��^NS[)u	e<.���(-���]�	,�J��'(	X�X��-��J<
'Y������	,���������u-
<.	,�Y��������=�q3'(	,�
	e��'(	e]�	,���5^p��%3��'(	
q3���
	,��	.-f-�������0 ��-���'(	��������N	.-��!� Ba¦�4�4O�X-5=&���(][q3'(	,�
	���'(	t	,���
���k�f���
	���-���'(	�'�����'(	.-
��A�B
4�S�4�2�S��(������'���-�-f<.	,�Y��������=����������
	���-�'(�#q�-���'(	�����������"#���������O��%���'(	�q3���
	,��	.-
-�������0���-Q�*%\���(<,�������
��% ��'(	�oY���f���X	,�
	,�P��%��Q?R8a�,�K��S*)u	t-
	.	�-��w�[�����(	.-k������'(	vs(�����
	t��'Y���!<.�����
	.-
o����(]��
�$-��w�
M������(	.-v��%:o�	,�
-���-��
	,�(<,^N=��CB 4�= 2�=z¦�=���= �(=���S�6*'(	c�����(	O�eB 4e����MN	.-7��'(	c���OoY��<,����%*��?*8
�������(	e���V��'(	$����������"#����������=Q������-t��'(	$-f���X	$�����(	$��'Y���c��o�o�	5���
-t���V���������
	W�W%1������'(	$����o���	
�wAz�
� �#�aZ14�S�4�2J=�¦�4�4��X-�_`S Tb% q:	P���G��0$���:��'(	!M������(	.-R��%z��'(	!����������"#��������� ���e��'(	!^�lU������-5=��LS 	�S
%1���7��B � B�254�=&qR	c<5���¥	��(���O���(	J��'(	t	�� 	.<,�P��% @ gkj�lm�>ga�������(	�=�q3'���<
'���-P]�	,�f������	.]����
���������
	��(S��R^�<.����i����������[�Q?R8 ���(] @ gkj�lm�>g�=&q:	J'(��o�	J�
�$�
	5������"5	Ji�	,���
	,�Po�	,�m%1�����$���(<.	
��'Y����q3'(	,���(-�������i�����'�-
<f'(	,�X	.-�-
	,oY���f���
	,��^NS�6*'(	��
	.-
�����
- �������������
	��*-
	.	,�X-�<.�������f��]���<,�������
��'���-!��]�	5��= ���!��	5��-
�!���(]�	,�7��'(	c��-
-����Oo��������(-7��%������7���Y����^�-���-OZ���������lL����MN	.]�6!8:9E���f���(-m%1	,�
-5=
�*	,���(���������k	,���
���
-,_`S�)u	W�
	,�$����0;��'Y���X��'(	 i�	.-��Oo�	,�m%\�����$���(<.	���'�^Gi�����]��Q?R8�� @ gkj�lm�>g

¬�¬��®�¯.°`±�²



ks� �����#��, ���������0!��@! �
� ��.G���

 0

 20

 40

 60

 80

 100

 10  12  14  16  18  20

U
til

iz
at

io
n 

of
 th

e 
w

ire
le

ss
 li

nk
 (

%
)

FEC parameter N (K=10)

Simulation, 10 TCP connections

p=0.001, D=200ms, delta=0
p=0.001, D=200ms, delta=1
p=0.001, D=200ms, delta=2
p=0.001, D=200ms, delta=3
p=0.001, D=200ms, delta=4
p=0.001, D=200ms, delta=5
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FEC parameter N (K=10)

Simulation, 1 TCP connection

p=0.01, D=200ms, delta=0
p=0.01, D=200ms, delta=1
p=0.01, D=200ms, delta=2
p=0.01, D=200ms, delta=3
p=0.01, D=200ms, delta=4
p=0.01, D=200ms, delta=5
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Persistency of ARQ-SR

Simulation, 1 TCP connection

p=0.01, D=20ms, ord=1
p=0.01, D=100ms, ord=1
p=0.01, D=200ms, ord=1
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w�ehjfz'jqpjqÅ�thjP�h� ¥ �6��{Zª%��rb�'«�jPw'p=rZw:w�ehj�{bt6w��6t6w�{Zª%w�ehjf ¥ z'jP¨©jqp'p:¨ ¥ �6«%¹�� ¥ ��t6z'jf� ¥ �h� ¥ �srZw'jqp�w�e�rZw
�6jP¨ ¥ ´�jPz ¥ �6�³��rb�«�jPw'p ¥ �vµÈ{bz'�6jPz ¥ p=jqp'p'jP�Ow ¥ rZ¨9ª²{bzfrÊ��{J{O�]�9jPz±ª¾{bz�i]rZ�h�qjM{Zª d�¦=y ¥ ���6z'jqpjP�h�qj�{Zª
r�¨ ¥ �6«�µÀ¨©jP´�jP¨=~�m�Â�µ £ m iUjq�e�rZ� ¥ p�i�¹!} rZw'jPzs°�/j] ¥ ¨¸¨��6z'{b�9{�pj½wÈ={�ehjPt6z ¥ p�w ¥ �qp�w'{�rb�q�q{bt6��w
ª¾{bz�w�ehj
z'jqp'jqÅOthjP�h� ¥ �6�Uw ¥ iUj ¥ ��{bt6z�iU{O�6jP¨À¹

J�t6z�¨\rbp�w�rbp'p�t6i½�6w ¥ {b� ¥ p�rZ�9{bt6w�w�ehjÊÅOthjPt ¥ �6�U{Zª���rb�'«�jPw'p�rZw�w�ehj ¥ �6�6t6w�{Zª�w�ehj
 ¥ z'jP¨©jqpp
¨ ¥ �6«%¹ÁÏÐj ¥ ���h{bz'j�rZ��x Å�thjPt ¥ �6�Ð�6jP¨\rsxÁ�%j¶ª¾{bz'j!w�ehj�ªXt6¨¸¨ft6w ¥ ¨ ¥¸· rZw ¥ {b�Ò{Zª;w�ehj! ¥ z'jP¨©jqp'p½¨ ¥ �6«%¹
~;p�r��q{b�hp'jqÅ�thjP�h�qj�°�=j ¥ ���h{bz'j�rZ��xÐ�q{b�6��jqp�w ¥ {b�Î¨©{�p'p'jqp
w�e�rZw^�srZ�ÎrZ�6�%jsrZz��%j¶ª²{bz'j]w�ehj½ª²t6¨¸¨
t6w ¥ ¨ ¥¸· rZw ¥ {b�Á{Zª/w�ehj³ ¥ z'jP¨©jqp'pM¨ ¥ �6«%¹ £O¥ �h�qj³=jUrZz'j³/{bz�« ¥ �6� ¥ � r��9jqp�w
�srbp'j½p�qjP��rZz ¥ {!�ehjPz'j
w�ehj� ¥ z'jP¨©jqp'p�¨ ¥ �6« ¥ p�w�ehj
�%{bw�w�¨©jP�hjq�'«%°�=j�rbp'p�t6iUj�w�e�rZw�w�ehj�{b�6¨¸x�¨©{�pp'jqp�p'jqjP����x�w�ehj�d�¦=y
�q{b�6�hjq�Pw ¥ {b�hp��9j¶ª¾{bz'jMw�ehjMª²t6¨¸¨Ht6w ¥ ¨ ¥¸· rZw ¥ {b��{Zª�w�ehjM ¥ z'jP¨©jqp'p�¨ ¥ �6«�rZz'jMw�eh{�p'j
�srZthp'jq���Ox�w�zrZ�hp�µ
i ¥ pp ¥ {b�-jPz�z'{bz'ps¹ J��hj!�srZ� rb�q�q{bt6��w½ª¾{bz³w�ehj!Å�thjPt ¥ �6�Ð�6jP¨\rsx4Ã¾rZ�h� ehjP�h�qj�ª¾{bz³�q{b�6��jqp'w ¥ {b�
¨©{�pp'jqpÇÆÌ��xU�q{bi ¥ �6��t6�U ¥ w�e�p{biUj�iU{O�6jP¨hª²{bz�w�ehj��6t » jPzfrZw�w�ehj ¥ �6�6t6w/{ZªHw�ehj� ¥ z'jP¨©jqpp�¨ ¥ �6«%°
pÇrqx�ª¾{bz
j¶u6rZi½�6¨©j�r CÍÑ�CÍÑJkÓÑ 
§Å�thjPt ¥ �6��iU{J�6jP¨À°Hw�ehjP�Ðj¶uv�6z'jqp'p ¥ �6��w�ehj½ÅOthjPt ¥ �6���6jP¨\rqxÍrbp
r�ª²t6�h�Pw ¥ {b��{Zª�w�ehj
¨©{�rb��{b��w�ehjM¨ ¥ �6«%¹GJ�t6z�iU{O�6jP¨`�6{Jjqp��h{bw�i]rZ«�j�rZ�Ox�rbp'p�t6i½�6w ¥ {b��rZ�%{bt6w
ÅOthjPt ¥ �6���6jP¨\rsx+r ª²w'jPz�w�ehj
ª²t6¨¸¨ t6w ¥ ¨ ¥¸· rZw ¥ {b�Í{Zª:w�ehj� ¥ z'jP¨©jqp'p�¨ ¥ �6«%¹fÏÐj�rb�q�q{bt6�OwMeh{s/jP´�jPz;ª¾{bz
w�zrZ�hp'i ¥ p'p ¥ {b�]w ¥ iUjqpÓ¹ÌÏÐj�pr ¥ � ¥ � £ jq�Pw ¥ {b�!�Êw�e�rZw/{bt6z�iU{J�6jP¨6ª¾{bz/~;m�Â�µ £ m4rbp'p't6iUjqp�jP��w ¥ z'j
�6z ¥ {bz ¥ w®xÐ{Zª=z'jPw�zrZ�hp'i ¥ w�w'jq�Ðª²zrZiUjqp�{Ó´�jPz�{bz ¥ � ¥ ��rZ¨/{b�hjqpÓ¹]~"ªXzrZiUjUw'{��9jUw�zrZ�hp�i ¥ w�w'jq�Íª¾{bz
w�ehj�prZiUj�w ¥ iUj�i]rqx½w�ehjP���%j��6jP¨\rqx�jq����xU{b�hj;{bz�iU{bz'j�z'jPw�zrZ�hp�i ¥ p'p ¥ {b�hps¹�dfe ¥ p ¥ �Ow�z'{O�vth�qjqp
p{biUj]�6jP¨\rqxÍw�e�rZw³rb�6�6p�w'{�w�ehj �6u6jq�Íw�zrZ�hp�i ¥ p'p ¥ {b�Áw ¥ iUj�{Zªfw�ehjUªXzrZiUj � � ��¹�� ¥ z'p'ws° =j
�hjP��¨©jq�PwMw�e ¥ p
rb�6� ¥ w ¥ {b��rZ¨:�6jP¨\rqx¯�srZthp'jq���Ox�z'jPw�zrZ�hp�i ¥ p'p ¥ {b�hps¹MdfehjP�`°%/j ¥ ��w�z'{J�vth�qj ¥ w ¥ �Ow'{
{bt6z�iU{J�6jP¨ ¥ � £ jq�Pw ¥ {b���h¹ö�v¹

ÏÐjÊ� ¥ ´�jÊ�h{Ó�{bt6z���jP�hjPzrZ¨�j¶uv�6z'jqp'p ¥ {b��ª²{bz�w�ehjÊt6w ¥ ¨ ¥¸· rZw ¥ {b��{Zª�w�ehjÊ ¥ z'jP¨©jqp'p�¨ ¥ �6«%¹�dfe ¥ p
j¶uv�6z'jqp'p ¥ {b� ¥ p�r;ª²t6�h�Pw ¥ {b�]{Zª`p'{biUj�ÅOt�rZ��w ¥ w ¥ jqp/w�e�rZw� ¥ ¨¸¨h�%j��q{bi½�6t6w'jq� ¥ �Uw�ehj��hj¶uJw�pjq�Pw ¥ {b�`¹
} jPw��4�6jP�h{bw'j=w�ehj=w�e6z'{bt6��e6�6t6w�Ã ¥ ¹ j�¹Ìw�ehj=z'jq�qj ¥ ´ ¥ �6�MzrZw'jÓÆ {Zª%r�¨©{b�6�bµÀ¨ ¥ ´�jq�½d�¦=yÍ�q{b�6�hjq�Pw ¥ {b�`¹
º ¥¼» jPz'jP��w^j¶uJ�6z'jqp'p ¥ {b�hp�j¶u ¥ p�w ¥ �Ðw�ehj]¨ ¥ w'jPzrZw�t6z'j½ª¾{bz�p�th�'eÎj¶uJ�6z'jqpp ¥ {b�K<ö�6°�kP�h°�ks�6°�kÓ��?È¹�ÏÐj
 ¥ ¨¸¨Ìthp'j
w�ehj�{b�hj ¥ � <¸kÓ��?È¹f~��q�q{bz'� ¥ �6��w'{ <¸kÓ��?È°hw�ehj�w�e6z'{bt6��e6�6t6w;{Zª�r½d�¦=y4�q{b�6�hjq�Pw ¥ {b�-Ã ¥ �
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w�zrZ�hp'i ¥ p'p ¥ {b��t6� ¥ w'pÇÑZp¶Æ ¥ p�jqÅ�t�rZ¨ w'{

����� ������� �� �	��
 ��������������� � ������
 � ���� � �!� ��� � � � 	"� � � � ��� � #�$� � Ã±kÓÆ

�ehjPz'j%� ¥ p�w�ehj�rq´�jPzrZ��j�m�d�d@rZ�h���¬w�ehj�d�¦=y ��rb�«�jPw�¨©{�p'p:�6z'{b��rZ� ¥ ¨ ¥ w®x�¹'& ¥ p�r
�q{Jj¶Ö]� ¥ jP��w
thp't�rZ¨¸¨¸x�jqÅ�t�rZ¨�w'{!�v¹Mdfehj�w'jPz�i(� � )����rZwMw�ehj^jP�h��rb�q�q{bt6�Ow'p;ª²{bz;��rb�'«�jPw'pÊ¨©{�p�w;{Ó´�jPzMw�ehj
 ¥ z'jP¨©jqppM¨ ¥ �6«9¹ 	 ¥ ´�jP��{bt6z�rZ�%{s´�j½rbp'p't6i½�6w ¥ {b�hps°Hw�ehj^t6w ¥ ¨ ¥¸· rZw ¥ {b� {Zª�w�ehj^ ¥ z'jP¨©jqp'pM¨ ¥ �6«¯�srZ�
�%jM�z ¥ w�w'jP�+rbps° *

� ����� ��+ � � �
� � �,�� � Ã¾��Æ
dfehj�ªÀrb�Pw'{bz-+Ðrb�q�q{bt6�Ow'p=ª²{bz=w�ehjMrZiU{bt6��w�{Zª`��rZ�h�v ¥ �vw�e!=rbp�w'jq�!{b�!���/¦4rZ�h�]z'jPw�zrZ�hp�i ¥ p�µ
p ¥ {b�hps¹�ÉÀª%w�ehj� ¥ z'jP¨©jqp'p/¨ ¥ �6« ¥ p��h{bw�ªXt6¨¸¨¸x³t6w ¥ ¨ ¥¸· jq�H°Jw�ehj�w�e6z'{bt6��e6�6t6wf{ZªHw�ehj� ¥ z'jP¨©jqp'p/¨ ¥ �6«³ ¥ ¨¸¨
�%j]jqÅOt�rZ¨=w'{�w�ehj!rZ����z'jP��rZw'j�w�e6z'{bt6��e6�6t6w³{Zª�w�ehj �Õd�¦=y��q{b�6�hjq�Pw ¥ {b�hp � � �½¹�Ï4ehjP�Îw�ehj
 ¥ z'jP¨©jqpp:¨ ¥ �6« ¥ p:ªXt6¨¸¨¸x^t6w ¥ ¨ ¥¸· jq�H°�w�ehjfw�e6z'{bt6��e6�6t6w={Zª9w�ehj� ¥ z'jP¨©jqp'p�¨ ¥ �6«^ ¥ ¨¸¨h�%j�jqÅ�t�rZ¨6w'{.+ � ��¹
É®��w�e ¥ p/¨\rZw�w'jPz��srbpj�° � � ��{Ó´�jPz'jqp�w ¥ i]rZw'jqp�w�ehj
rZ����z'jP��rZw'jMw�e6z'{bt6��e6�6t6w�{ZªÌd�¦=y-�q{b�6�hjq�Pw ¥ {b�hp
p ¥ �h�qj ¥ �Á{bt6z^�q{bi½�6t6wrZw ¥ {b�-{Zª%��°�/j] ¥ ¨¸¨ ¥ ���h{bz'j�w�ehj]ÅOthjPt ¥ �6���6jP¨\rqxÐ{Zª���rb�'«�jPw'p½rZw�w�ehj
¥ �6�6t6w�{Zª� ¥ z'jP¨©jqp'p�¨ ¥ �6«Jps¹�Ï4ehjP��w�ehj
 ¥ z'jP¨©jqp'p�¨ ¥ �6«Jp ¥ p�ªXt6¨¸¨¸x�t6w ¥ ¨ ¥¸· jq�H°6��rb�'«�jPw'p;rZz'jÊÅOthjPthjq�H°�¿t6�h�6jPz'jqp�w ¥ i]rZw'jqp�w�ehj�rq´�jPzrZ��j�m�d�d
°�rZ�h� ��{s´�jPz'jqp�w ¥ i]rZw'jqp�w�ehj
w�e6z'{bt6��e6�6t6w;{Zª�d�¦=y�¹

���0/ � ���9����� 	��

dfehj�t6w ¥ ¨ ¥¸· rZw ¥ {b�
*
¥ p�rÁª²t6�h�Pw ¥ {b�3{Zª³w�e6z'jqjÐÅOt�rZ��w ¥ w ¥ jqp1�^°;w�ehj rq´�jPzrZ��jÁm�d�d
°2�U°;w�ehj

��rb�«�jPw/¨©{�pp:zrZw'j�°JrZ�h�3+�°�w�ehj��q{Jj¶Ö]� ¥ jP��w=w�e�rZw=rb�q�q{bt6�Ow'p�ª¾{bz�w�ehj���rZ�h�v ¥ �vw�e!�q{b�hp�t6iUjq�]��x
���/¦3rZ�h��z'jPw�zrZ�hp'i ¥ p'p ¥ {b�hps¹fÏÐj��q{bi½�6t6w'j�w�ehjqp'j^ÅOt�rZ��w ¥ w ¥ jqp ¥ ��w�e ¥ p;p'jq�Pw ¥ {b�`¹ J��h�qjÊw�ehjqpj
ÅOt�rZ��w ¥ w ¥ jqp;rZz'jÊ�q{bi½�6t6w'jq�H°�{b�hj
�srZ���6¨¸t6�Uw�ehjPi ¥ ��w'{+Ã¾��Æ=w'{U{b�6wr ¥ ��w�ehj
t6w ¥ ¨ ¥¸· rZw ¥ {b�`¹4 4�59465 6 Ü �87�� �s�v� 8 Ü : Ü:9 �<; Ø 7��6¡>= Ø � % Ü �s�½� �v� Ø
~-d�¦=y���rb�«�jPw ¥ p ¨©{�p�w ¥ ª�{b�hjf{Zª ¥ w'p�}`}�ªXzrZiUjqp�{bz�iU{bz'j=rZz'j=¨©{�p�ws¹Ì}`jPw?��@!�%j/w�ehj�ª²zrZiUj�¨©{�pp
zrZw'j�¹ ���h�6jPz�{bt6z�rbpp�t6i½�6w ¥ {b�hps°vª²zrZiUjqp�rZz'j
¨©{�p�w ¥ �h�6jP�%jP�h�6jP��w�¨¸x�{Zª:jsrb�'e¯{bw�ehjPzs¹ �;jP�h�qj�°� ��� A� � 8��@B�DC � Ã¾��Æ

ÏÐj½�q{bi½�6t6w'j½�h{s w�ehjU�6z'{b��rZ� ¥ ¨ ¥ wÈx�w�e�rZw�r�ª²zrZiUj ¥ p
¨©{�p�ws¹³dfe ¥ p
z'jqÅOt ¥ z'jqp
w�e�rZwÊw�ehj �
w�z ¥ rZ¨©p^ªÀr ¥ ¨À° ¥ � rb�6� ¥ w ¥ {b�-w'{�w�ehj�¨©{�p'p³{Zª;w�ehj�{bz ¥ � ¥ ��rZ¨fw�zrZ�hp�i ¥ pp ¥ {b�`¹Ðdfe ¥ p³� ¥ ´�jqp ¥ � w'{bwrZ¨
� � ��{b�6�9{bz�w�t6� ¥ w ¥ jqp�w'{U�q{bz�z'jq�Pw�¨¸x!w�zrZ�hp�i ¥ w�w�ehjMª²zrZiUj�¹�~¿w�z ¥ rZ¨Hª¾r ¥ ¨©p��ehjP��� �
 t6� ¥ w'p

ïXð�ñ ï²ò
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{bz�iU{bz'j�rZz'j
¨©{�p�w ¥ ��w�ehj;ª²zrZiUj�¹�dfe ¥ p�e�rZ�6�%jP�hp� ¥ w�e��6z'{b��rZ� ¥ ¨ ¥ w®x

����� ��
����� �	��
��

� �� � � � � �  � � � � � � ÃX�OÆ

dfehjÊ�6z'{b��rZ� ¥ ¨ ¥ wÈx�w�e�rZw�r�ª²zrZiUj ¥ p�¨©{�p�w ¥ p�w�ehjP��jqÅ�t�rZ¨Hw'{��@ � ��� 
��� � Ã¾��Æ
Ô/x!�6¨¸t6��� ¥ �6��ÃX�OÆ ¥ �ÁÃ¾��Æ¶°�w�ehjP� ¥ �ÎÃ¾��Æ¶°�/jÊ��jPw�w�ehjÊ�6z'{b��rZ� ¥ ¨ ¥ wÈx�w�e�rZw�r½d�¦=yÒ��rb�'«�jPw ¥ p

¨©{�p'w �U¹4 4�594�5 6 Ü �87�� �s�v� 8 Ü : Ü:9 +
¦={b�hp ¥ �6jPz]r+} } ªXzrZiUj!w�e�rZw½¨©jsrs´�jqp½w�ehj! ¥ z'jP¨©jqp'p³¨ ¥ �6«%¹Ádfe ¥ p^ª²zrZiUj��srZ�-�q{bz�z'jqp��%{b�h�-w'{
rZ�-{bz ¥ � ¥ ��rZ¨fw�zrZ�hp�i ¥ p'p ¥ {b�`°�{bz^w'{�r+z'jPw�zrZ�hp�i ¥ pp ¥ {b�`¹ÐÉÈª�w�ehj]ª²zrZiUj ¥ p³�q{bz�z�t6�6w'jq�H°��e ¥ �'e
e�rZ�6�%jP�hp^ ¥ w�eÁ�6z'{b��rZ� ¥ ¨ ¥ w®x ����°�w�ehj!rZiU{bt6��wU{Zª��hrZwr+/j�¨©{�p'j ¥ p^jqÅOt�rZ¨=w'{ � t6� ¥ w'pÓ¹+~
ª²zrZiUj��q{bz�z'jq�Pw�¨¸x z'jq�qj ¥ ´�jq� �srZ� rZ¨©p'{��%j�� ¥ p'�srZz'�6jq�H¹�dfe ¥ p³e�rZ�6�9jP�hp^�ehjP� w�ehj]��rb�«�jPw½w'{
�e ¥ �e ¥ w
�9jP¨©{b�6��p
�srZ�6�h{bw
�%j^z'jsrbp'p'jPi��6¨©jq�Ð�vthj^w'{!w�ehj�¨©{�pp
{Zª=p'{biUj³{Zª ¥ w'p;ª²zrZiUjqps¹�dfehj
�6z'{b��rZ� ¥ ¨ ¥ w®x¯{Zª�w�e ¥ p;¨\rbp�wMjP´�jP��w ¥ pMjqÅOt�rZ¨Ìw'{ �  � �  � @ � C ���Ó°%rZ�h�+w�ehj���t6i��9jPzÊ{Zª�t6� ¥ w'p
=j�¨©{�pj ¥ �¯w�e ¥ pM�srbp'j ¥ p
rZ¨©p'{�jqÅOt�rZ¨Ìw'{ �Á¹�Ï4ehjP��rUªXzrZiUj ¥ pM�q{bz�z'jq�Pw�¨¸x�z'jq�qj ¥ ´�jq�ÍrZ�h�+w�ehj
��rb�«�jPw³w'{��e ¥ �'e ¥ w^�9jP¨©{b�6��p ¥ p³�q{bz�z'jq�Pw�¨¸xÐz'jsrbp'p'jPi��6¨©jq�H°:w�ehj�´�{b¨¸t6iUj�{Zª��hrZwr�/j�¨©{�p'j ¥ p
{b�6¨¸x!jqÅOt�rZ¨`w'{��  
Ät6� ¥ w'pÓ¹:ÏÐj
�q{b�h�P¨¸th�6j�°hw�e�rZw+ � � � #� @ � C ��� � � 8� � � 
� � Ã A�Æ

4 4�594 3 6 Ü �87�� �s�v� 8 Ü : Ü:9 �<; Ø ��� Ø �Z��� Ø � Ü � : Ý Ú �s� 8 7 � 8 � Ø
£ t6�6�%{�p'j�w�e�rZwÌ}`}]ªXzrZiUjqp�rZz'j�ÅOt ¥ �'«J¨¸x�rb�'«J�h{s�¨©jq�v��jq�^��x
w�ehj/~�m�Â�µ £ mÁiU{O�vt6¨©j=rZw w�ehj/{bt6w±µ
�6t6wf{Zª`w�ehj� ¥ z'jP¨©jqp'p=¨ ¥ �6«]rZ�h�]w�e�rZw�rb�'«J�h{s�¨©jq�v��iUjP�Ow'p�Ã²d�¦=y�°O¨ ¥ �6«OµÀ¨©jP´�jP¨ Æ=rZz'j�{Zª`�hjP��¨ ¥ � ¥ �6¨©j
p ¥¸· j��q{bi½��rZz'jq��w'{��hrZwr���rb�'«�jPw'ps¹�dfe�thps°Jw�ehj�w ¥ iUj��%jPwÈ/jqjP�!w�ehj;p�wrZz�w/{Zª`w�ehj�w�zrZ�hp�i ¥ p'p ¥ {b�
{Zª:r�ªXzrZiUj
rZ�h�!w�ehjMz'jq�qj ¥ �6w�{ZªÌw�ehjÊrb�«O�h{Ó�¨©jq�v��jPiUjP��w;w'jP¨¸¨ ¥ �6�½thp�rZ�9{bt6wfw�ehjMz'jqp�t6¨¸w�{Zª�w�ehj
w�zrZ�hp'i ¥ p'p ¥ {b� ¥ p �

� 	 � � � � �
} jPw � � °


� ��������� � �Á° � � � ������������� � � °��%j½w�ehjU�Ot6i��%jPz�{Zª�w ¥ iUjqp�/jUz'jPw�zrZ�hp'i ¥ wÊª²zrZiUj

{Zª�r!d�¦=y¿��rb�'«�jPws¹�dfehjP�`°`w�ehjUz'{bt6�h�JµÀw�z ¥ � w ¥ iUj]{Zª�r�d�¦=y3��rb�'«�jPw��srZ� �9j³�z ¥ w�w'jP� rbp
ª¾{b¨¸¨©{s�p

� � � � � � 	 � ������� � � � � � � � ������� � � �� � � C � � � ÃÀ��Æ
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dfehj��6z'{b�6¨©jPi ¥ p�eh{Ó¤w'{+�q{bi½�6t6w'j ��°�w�ehj�j¶uJ�%jq�PwrZw ¥ {b�-{Zª�� � ��¹��;{bw'j]w�e�rZw^w�ehj�d�¦=y
��rb�«�jPwMª²{bz;�e ¥ �'eÍ=j³�q{bi½�6t6w'j � � � ¥ p�=jP¨¸¨�z'jq�qj ¥ ´�jq����x�w�ehj³d�¦=y z'jq�qj ¥ ´�jPzs°`{bw�ehjPz� ¥ pj
w�e ¥ pÊ��rb�'«�jPw� ¥ ¨¸¨/�h{bwÊ�%j³thp'jq�Íw'{�iUjsrbp�t6z'jUw�ehj½z'{bt6�h�JµÀw�z ¥ � w ¥ iUj�¹�dfe ¥ pÊiUjsrZ�hpÊw�e�rZw�w�ehj
j¶uv�%jq�PwrZw ¥ {b�¬{Zª�w�ehj¯z'{bt6�h�JµÀw�z ¥ �¬w ¥ iUj � ������� � �����Mi�thp�w!�%j¯�q{bi½�6t6w'jq�¬t6�h�6jPz�w�ehj
�q{b�h� ¥ w ¥ {b�+w�e�rZw;rZ¨¸¨`w�ehjÊªXzrZiUjqp�{Zª:w�ehj
��rb�'«�jPw;e�rq´�j��9jqjP��=jP¨¸¨Ì�6jq�q{J�6jq�+rZw�w�ehj�{bt6w��6t6w�{Zª
w�ehjM ¥ z'jP¨©jqpp�¨ ¥ �6«ÍÃXw�ehjÊp�t6�%jPz'p'�Pz ¥ �6w��½�6jP�h{bw'jqp�w�e ¥ p��q{b�h� ¥ w ¥ {b��Æ¶¹�dfehj
�6z'{b��rZ� ¥ ¨ ¥ w®x�w�e�rZw�rZ¨¸¨
ª²zrZiUjqp�{Zª�r^��rb�'«�jPwMrZz'j
/jP¨¸¨ �6jq�q{J�6jq� ¥ p�jqÅOt�rZ¨`w'{ � �  � � 
��� � C ¹

� � � ¥ p½r+zrZ�h�6{bi ´brZz ¥ rZ�6¨©j�¹Ídfehj�zrZ�h�6{bi½�hjqp'p½�q{biUjqp^ª²z'{bi zrZ�h�6{bi ´�rZz ¥ rZ�6¨©jqp � � °�e ¥ �e+rZz'j ¥¸¥ �H¹:ÏÐjMe�rs´�jÊw�ehjMª¾{b¨¸¨©{s ¥ �6�h°6ª²{bz	��� ������������� � � °
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ÏÐj�j¶uJ�6¨\r ¥ �Ê�h{Ó eh{ÓÁ{b�hj��srZ���q{bi½�6t6w'j�w�ehj�j¶uv�9jq�PwrZw ¥ {b��{Zª � ����¹`dfehj:z'jqp�t6¨¸w ¥ p �q{bi½�6¨©j¶uH¹
}ÌrZw'jPz�=jÊ ¥ ¨¸¨��6z'jqp'jP��w
rZ�h{bw�ehjPz�w'jq�e6� ¥ Å�thj�w�e�rZw;rZ¨¸¨©{Ó�p
rUp ¥ i½�6¨©jPzMj¶uJ�6z'jqpp ¥ {b�+{Zª��^¹�dfehj
�6z'{b�6¨©jPi {Zª�w�ehj½¨\rZw�w'jPz�w'jq�e6� ¥ Å�thj ¥ pÊw�e�rZw ¥ w��6{JjqpÊ�h{bw�/{bz�« ¥ �ÁrZ¨¸¨�p�qjP��rZz ¥ {�ps¹�} jPw�� ������ � � � � � � � ������� � C �� � � C � �¹�ÏÐj�e�rq´�j � � � � 	 � � ���������À¹�dfehjMj¶uJ�%jq�PwrZw ¥ {b��{Zª���srZ���9jM�z ¥ w�w'jP�+rbp�ª²{b¨¸¨©{Ó�ps°

� � ����� ������� 
 � �� 
 � � �"!$#%��&'# �
ÏÐj�{b�6¨¸x ¥ ��w'jP��zrZw'j^t6��w ¥ ¨ C �� � �

� p ¥ �h�qj�w�e ¥ p ¥ p�w�ehj�i]r u ¥ i�t6i ´�rZ¨¸thjÊw�e�rZw(���srZ�¯wrZ«�j�¹
ÏÐjÊrZ¨©p{½«O�h{Ó¬w�e�rZw


 � � �"!$#%� ��� )
 � � � � #%� ��� 
C*
��� �


 �,+  �� � � � � � # - �
É®wfª¾{b¨¸¨©{s�p�w�e�rZws°

� � ����� � ���� � � � .�"���� 
 � �� C*
��� �


 � + � ���0/ �1#� 
�
� � � �32 - &'# �

dfe ¥ p j¶uJ�6z'jqp'p ¥ {b���srZ�
�9j:p{b¨¸´�jq�
��t6iUjPz ¥ �srZ¨¸¨¸x
�Ox;thp ¥ �6��Ã >�Æ%rZ�h�
w�ehj�j¶uv�6z'jqp'p ¥ {b�Ê{Zª � � ¥ �]ÃX�OÆ¶¹
É®� £ jq�Pw ¥ {b�½�h¹ö��=j�j¶uJ�6¨\r ¥ �³eh{Ó-w'{Mrb�q�q{bt6�Ow�ª²{bz�w�ehjf�6jP¨\rqx ¥ ��w�z'{J�vth�qjq�³��x�z'jPw�zrZ�hp�i ¥ p'p ¥ {b�hpÓ¹
É®� £ jq�Pw ¥ {b�hpf�h¹ �³rZ�h���h¹ö�v°J/j;� ¥ ´�jMp ¥ i½�6¨©jPzfj¶uJ�6z'jqp'p ¥ {b�hp={Zª�� ¥ �!wÈ/{^��rZz�w ¥ �Pt6¨\rZz�p'�qjP��rZz ¥ {�pÓ¹

ïXð�ñ ï²ò
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dfehj � ª²zrZiUjqp^{Zª�r+d�¦=y���rb�'«�jPw½i]rsxÐ�h{bw��%jUw�zrZ�hp'i ¥ w�w'jq�Á��rb�«�µÀw'{ZµÀ��rb�«9°/p ¥ �h�qj�w�ehj ¥ z
w�zrZ�hp'i ¥ p'p ¥ {b��w ¥ iUjqp
i]rqx¯�%j^�6jP¨\rsx�jq����x¯z'jPw�zrZ�hp�i ¥ w�w'jq��ª²zrZiUjqps¹�º;thj^w'{!w�e ¥ p
�6jP¨\rqx�°ÌrZ�
{bz ¥ � ¥ ��rZ¨9ª²zrZiUj; ¥ ¨¸¨9p'jqj ¥ w'p=w�zrZ�hp�i ¥ p'p ¥ {b�!w ¥ iUj ¥ �h�Pz'jsrbp ¥ �6�³��x�r��qjPz�wr ¥ ��zrZ�h�6{bi rZiU{bt6��ws°
w�e�rZw��6jP�9jP�h�6p�{b�@eh{Ó i]rZ��x-¨ ¥ �6«OµÀ¨©jP´�jP¨M��~�¦�

p�rZz'j�z'jq�qj ¥ ´�jq� �%j¶ª¾{bz'j�w�ehj�p�wrZz�w�{Zª ¥ w'p
w�zrZ�hp'i ¥ p'p ¥ {b�`¹�ÉÈ�½w�ehj�rZ�hp'jP�h�qj�{ZªH��~�¦�

pÓ°�w�ehj�w�zrZ�hp�i ¥ p'p ¥ {b�Uw ¥ iUj�{Zª`r�ªXzrZiUj ¥ p��q{b�hp�wrZ��w
rZ�h��jqÅ�t�rZ¨Hw'{ � � ��¹

º;jP�h{bw'j³�Ox�� � w�ehj³w�zrZ�hp'i ¥ p'p ¥ {b�Íw ¥ iUj½{Zª�ª²zrZiUj

{Zª�r!d�¦=y���rb�'«�jPws¹	� � ¥ pÊjqÅOt�rZ¨:w'{

� � � �6¨¸thpMp'{biUj�´�rZz ¥ rZ�6¨©j³�6jP¨\rqx¯�srZthp'jq���Ox�z'jPw�zrZ�hp�i ¥ p'p ¥ {b�hps¹ £ t6�6�9{�p'j^w�e�rZw�
 � �;~�¦�

p=jPz'jÊz'jq�qj ¥ ´�jq�H°9w�ehjP��� � � � � � 
 � � � � ��¹�dfehj�j¶uv�6z'jqp'p ¥ {b��{Zª�w�ehj�z'{bt6�h�JµÀw�z ¥ �+w ¥ iUj�� ¥ ´�jP�¥ � ÃÀ��Æf ¥ ¨¸¨ �'e�rZ�6��j�w'{

� � � � � � 	 � ������� �� � � � � � ������� � C� ��� � � � � � C
� � � Ã F�Æ

dfe ¥ p ¥ p
w�ehjU��jP�hjPzrZ¨=j¶uJ�6z'jqpp ¥ {b� {Zª � � ��w�e�rZw�=jU ¥ ¨¸¨�thpj½w�e6z'{bt6��eh{bt6w�w�ehj]z'jqp�w�{Zªfw�ehj
��rZ�%jPzs¹Ídfehj!j¶uJ�%jq�PwrZw ¥ {b� {Zª�w�e ¥ p½j¶uv�6z'jqp'p ¥ {b� �srZ� �9j!�q{bi½�6t6w'jq� ¥ � r���jP�hjPzrZ¨�p�qjP��rZz ¥ {
thp ¥ �6�]w�ehj�pÇrZiUjÊw'jq�'e6� ¥ ÅOthj³rbp ¥ � £ jq�Pw ¥ {b�+�h¹ö�v¹ö�v¹�É®��w�ehjÊª²{b¨¸¨©{Ó ¥ �6��w®/{�p'jq�Pw ¥ {b�hps°�/j�� ¥ ´�j
p ¥ i½�6¨©jPz�j¶uJ�6z'jqpp ¥ {b�hp�{Zª?� � ����� � � ��� ¥ ��wÈ={½��rZz�w ¥ �Pt6¨\rZz�p�qjP��rZz ¥ {�ps¹
��� � � ��� . "'$ �1�����'.����9� ��� 	 ������� ��./�1� � ���"��2��+0��� 	1��./��./� � ��.���� "'�� �
É®��w�e ¥ p��srbp'j�°b{b�hj=�srZ���hjP��¨©jq�Pw�w�ehj/w�zrZ�hp�i ¥ p'p ¥ {b�^w ¥ iUj={ZªhªXzrZiUjqp�� � �q{bi½��rZz'jq��w'{�w�ehj/�6z'{b�vµrZ��rZw ¥ {b�³�6jP¨\rqx �+¹ÌÏÐj��z ¥ w'j ����� � � ��� � � � 	 � � ���������À°  ¥ w�e � � � ��� � � � � ������� � � C � �¹ÏÐjÊrZ¨©p{½�z ¥ w'j

�
� 	 �¯¹ �;p ¥ �6�½w�ehj
prZiUj
w'jq�e6� ¥ Å�thj^rbp ¥ � £ jq�Pw ¥ {b���h¹ö�v¹ö�v°6=j
��jPw

� � ����� � 	 � �  � ��� �� C*
��� �


 ��� � ��� / #���	 � 2 ��&'# � 	 � � � � � �  	 � �� � � � � 
 ��� � ��� ����� C �
Ã±ks��Æ

�ehjPz'j 
�� � � � � ��� ¥ p�� ¥ ´�jP� ¥ �ÁÃ >�Æ�ª¾{bz�� � � � � ¹

����� � ��� . "'$ � . ��	�� � ���9� ��� 	 ������� ��./�1� � ���"��2��+0��� 	1��./��./� � ��.���� "'�� �
dfe ¥ p:�srbpj ¥ p�iU{bz'j���jP�hjPzrZ¨6w�e�rZ�½w�ehjf�6z'jP´ ¥ {bthp�{b�hj�p ¥ �h�qjfw�ehjfw�zrZ�hp�i ¥ p'p ¥ {b�½w ¥ iUj�{Zª9ª²zrZiUjqp
¥ p��h{�¨©{b�6��jPz^�hjP��¨ ¥ � ¥ �6¨©j�¹!ÏÐj]�6j �h�hjUw�e ¥ p��srbp'j�rbpÊª²{b¨¸¨©{Ó�p�³rZ¨¸¨�w�ehj]{bz ¥ � ¥ ��rZ¨�ªXzrZiUjqp^{Zª�r
d�¦=yÒ��rb�'«�jPw
rZz'jÊw�zrZ�hp'i ¥ w�w'jq���%j¶ª²{bz'j�/j�z'jq�qj ¥ ´�j^rZ�Ox�¨ ¥ �6«�µÀ¨©jP´�jP¨���~�¦�
 ª²{bz�w�e�rZw���rb�'«�jPw
rZw�w�ehj ¥ �6�6t6w³{Zª�w�ehj� ¥ z'jP¨©jqp'p�¨ ¥ �6«%¹�É®�Á{bw�ehjPz^/{bz'�6ps°�w�ehj���rZ�h�v ¥ �vw�evµÈ�6jP¨\rqxÎ�6z'{J�vth�Pw^{Zª

ñÌñ ã-Q(RMS5T�U
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w�ehj� ¥ z'jP¨©jqp'pM¨ ¥ �6« ¥ p;¨\rZz���jPzMw�e�rZ��{b�hj���rb�«�jPwÊp ¥¸· j�¹Mdfehj���rZ�h�v ¥ �vw�evµÈ�6jP¨\rsx��6z'{O�vth�Pw
�6{Jjqp
�h{bw��hjqjq��w'{³�9j ¥ � �h� ¥ w'j�rbp ¥ ��w�ehj
�6z'jP´ ¥ {bthp��srbp'j-Nvw�ehj
�6z'jP´ ¥ {bthp��srbp'j ¥ p�r^��rZz�w ¥ �Pt6¨\rZz;�srbp'j
{Zª�w�ehj
�6z'jqp'jP�Ow�{b�hj�¹/dfehj
��r ¥ ��ª²z'{bi§w�e ¥ p�rbp'p't6i½�6w ¥ {b�+{b��w�ehj
��rZ�h�v ¥ �vw�evµÈ�6jP¨\rsx��6z'{J�vth�Pw
¥ pMw�e�rZw
=jUrZz'j½rZ�6¨©j³w'{!�z ¥ w'j½� ¥¼» jPz'jP�Ow�¨¸x+w�ehj½j¶uv�6z'jqp'p ¥ {b�Í{Zª/w�ehj³z'{bt6�h�JµÀw�z ¥ � w ¥ iUj � � ��°
�e ¥ �e+rZ¨¸¨©{s�p�w'{��h�h��r³p ¥ i½�6¨©jPz�j¶uJ�6z'jqp'p ¥ {b��ª²{bz � � � � � � �����¾¹

}`jPw�� �9j�w�ehj�i]r u ¥ i�t6i ��t6i��%jPzU{Zª�w ¥ iUjqp^/j�z'jPw�zrZ�hp�i ¥ w½w�ehj]ª²zrZiUjqp½{Zª;r�d�¦=y
��rb�«�jPws°�� � ����� � � � � � � ������� � � C � �=ÏÐj+�6j �h�hj���� � ���
	�������� � � ��w'{Á�9j�w�ehj�¨\rZz���jqp'w
¥ �h�6j¶uU{ZªHw�ehjfª²zrZiUj�w�e�rZw�z'jqÅOt ¥ z'jqp/w�ehj�i]r u ¥ i�t6i"�Ot6i��%jPz={Zª%z'jPw�zrZ�hp�i ¥ p'p ¥ {b�hps¹:��{bw'j�w�e�rZw
iU{bz'j;w�e�rZ��{b�hj�ªXzrZiUj ¥ ��r���rb�'«�jPw��srZ���9j;z'jPw�zrZ�hp�i ¥ w�w'jq��� w ¥ iUjqpÓ¹:�h{bz�i]rZ¨¸¨¸x�p'�9jsrZ« ¥ �6�h°
� ¥ pÊ�6j �h�hjq�ÐrbpMª¾{b¨¸¨©{s�p���� ����� ��� �
	�	�	 C �  � � � �� � �`ÉÈw ¥ p
´�jPz�x¯jsrbp�x¯w'{�p'jqj^w�e�rZw
w�ehj
j¶uv�6z'jqp'p ¥ {b��{Zª�� � �3� ¥ ´�jP� ¥ � Ã F�Æf�srZ���9jÊ�z ¥ w�w'jP� ¥ ��w�e ¥ p��srbp'jÊrbp

� � � � � � 	 � � � � � ��
��� � � � �

É®��w�e ¥ pM�srbp'j^{Zª�iUjq� ¥ t6i ��rZ�h�v ¥ �vw�evµÈ�6jP¨\rqx��6z'{J�vth�Pws°�w�ehj�´�rZz ¥ rZ�6¨©jqp�� � �srZ�¯�9j^pr ª¾jP¨¸x�rbp±µp't6iUjq�³w'{M�9j ¥ �h�6jP�%jP�h�6jP��w/{Zª%jsrb�'e]{bw�ehjPzs¹�dfe ¥ p��6{Jjqp��h{bw:eh{b¨©� ¥ �Up�i]rZ¨¸¨6��rZ�h�v ¥ �vw�evµÈ�6jP¨\rsx
�6z'{J�vth�Pw� ¥ z'jP¨©jqp'p��hjPwÈ={bz�«Jps°9p ¥ �h�qj�r³ªXzrZiUjÊ{Zª�r³��rb�«�jPw�i]rqx��%j
�6jP¨\rqx�jq�+��x!z'jPw�zrZ�hp�i ¥ p�µ
p ¥ {b�hp��%jP¨©{b�6� ¥ �6��w'{¯w�ehj�pÇrZiUj���rb�«�jPws¹ £ i]rZ¨¸¨f��rZ�h�v ¥ �vw�evµÈ�6jP¨\rqx �6z'{J�vth�Pw½ ¥ z'jP¨©jqp'p^�hjPw±µ
={bz�«Jp��6{³�h{bw�p't6�6�9{bz�w ¥ �!��jP�hjPzrZ¨ ~;m�Â�µ £ m�°J�6t6w�zrZw�ehjPz�p ¥ i½�6¨©j;�6z'{bw'{O�q{b¨©p�rbp £ w'{b�vµÀÏ r ¥ w
Ã²j�¹ �h¹ >����v¹¸k�k
Ï4} ~��
Æ¶¹ 	 ¥ ´�jP��w�e ¥ p ¥ �h�6jP�%jP�h�6jP�h�qj�{Zª�� � °6=j
�z ¥ w'j� � � � � � � ��� � � � 	 � � � � � ��� � � � � ����� � � � � � ���� ����� �� ¥ p
jqÅOt�rZ¨:w'{!w�ehj ���������:� ¥ ´�jP� ¥ �@Ã±ks��Æ¶¹³dfehj½j¶uv�9jq�PwrZw ¥ {b�Ð{Zª�� ¥ p
�q{bi½�6t6w'jq� ¥ �
~��6�%jP�h� ¥ u!~^¹vÏÐj��h�h�H°

� � � ��� � �8� � � � )� � � � � �  ��� � � 
 �
� � ��� �� � �
 � � � � ���� 
 ��� � � ��� �

dÌ{��q{bi½�6t6w'j������ � �À°H/j³�hjqjq� Ã >�Æ¶¹^ÏÐjUrZ¨©p'{!�hjqjq��w�ehj½j¶uv�6z'jqp'p ¥ {b�Ð{Zª 
�� � � � ����°����
��������� � � ¹�ÏÐj
e�rq´�j�°

 � � � � ��� � 
 � � � � ���� 
 � � � � �	 � � � � 
 � � � ��� ��� � C  � 
 � � � ��� �	 � � � C �
ÏÐj:p'w ¥ ¨¸¨��hjqjq�
w'{��q{bi½�6t6w'j�w�ehj�j¶uJ�%jq�PwrZw ¥ {b��{Zª � � ¹ dfehj:w�zrZ�hp�i ¥ pp ¥ {b��{Zªhrf}`}½ª²zrZiUj�ª¾{bzHw�ehj
�hz'p'w�w ¥ iUj�{Ó´�jPz�w�ehj
 ¥ z'jP¨©jqp'p�¨ ¥ �6«��srZ���%jÊ�6jP¨\rqx�jq�+��x�{b�hj�{bz�iU{bz'jÊz'jPw�zrZ�hp�i ¥ p'p ¥ {b�hps¹/} jPw
� �%j;w�ehjM�6z'{b��rZ� ¥ ¨ ¥ wÈx!w'{��h�h�!w�ehjM ¥ z'jP¨©jqp'pf¨ ¥ �6«��6thp�x�¹ � ¥ p�jqÅ�t�rZ¨%w'{ � ��� � ���
� � � � ��+ � � � �¹
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dfehj��6z'{b��rZ� ¥ ¨ ¥ wÈx+w'{Ue�rq´�j³r½¨ ¥ �6«OµÀ¨©jP´�jP¨�~�¦�
"{bzMr½¨ ¥ �6«OµÀ¨©jP´�jP¨��;~�¦�
¤rZz�z ¥ ´ ¥ �6�Ê|±thp�w��9j¶ª¾{bz'j
w�ehj^w�zrZ�hp�i ¥ pp ¥ {b�Ð{Zª=rZ�Í{bz ¥ � ¥ ��rZ¨:ª²zrZiUj ¥ p;� ¥ ´�jP�Í�Ox � ¹�dfehj^�6z'{b��rZ� ¥ ¨ ¥ w®x¯w�e�rZwÊr��;~�¦�

rZz�z ¥ ´�jqp ¥ p�jqÅOt�rZ¨`w'{ � � � � ����� �  ����� 
�� �¹=ÏÐj�i�t6¨¸w ¥ �6¨¸x��Ox ���B� �  ����� 
�� ��w'{�rb�q�q{bt6�Ow�ª¾{bzw�ehj�ª¾rb�Pw/w�e�rZwfr
ªXzrZiUj ¥ p�¨©{�p'w=rZ�h��w�e�rZw ¥ w ¥ p/�h{bw�w�ehj�¨\rbp�w/w�z ¥ rZ¨�ÃXw�ehj�~�m�Â�µ £ m4iUjq�'e�rZ� ¥ p�i
¥ pfp�t6�6�%{�p'jq���h{bw�w'{^z'jPw�zrZ�hp�i ¥ w�r�ª²zrZiUj�w�e�rZw�e�rbpf�%jqjP�!¨©{�p�w � � �Mw ¥ iUjqpÇÆ¶¹ £ t6�6�%{�p'j;w�e�rZwr^�;~�¦�
 ¥ pfz'jq�qj ¥ ´�jq�H¹�dfehjMw�zrZ�hp�i ¥ pp ¥ {b��{ZªÌw�ehj
{bz ¥ � ¥ ��rZ¨Hª²zrZiUj ¥ pfw�ehjP���6jP¨\rqx�jq�+rZ�h�!w�ehj
¨©{�p'wÌª²zrZiUj ¥ p�z'jPw�zrZ�hp�i ¥ w�w'jq� ¥ �hp'w'jsrb�H¹�º;t6z ¥ �6�
w�e ¥ p�z'jPw�zrZ�hp�i ¥ pp ¥ {b�`°�rMp'jq�q{b�h�½�;~�¦�
4i]rqx
rZz�z ¥ ´�j�°OrZ�h�½p'{M{b�`¹ÌÏÐj�p't6�6�9{�p'j=w�e�rZw:w�e ¥ p:e�rZ�6�%jP�hp� ¥ w�e½w�ehj�prZiUjf�6z'{b��rZ� ¥ ¨ ¥ w®x � � ¹���rb�'ez'jPw�zrZ�hp'i ¥ p'p ¥ {b�]�6jP¨\rsxJp:w�ehj�w�zrZ�hp�i ¥ p'p ¥ {b�U{ZªH{bt6z�{bz ¥ � ¥ ��rZ¨6ª²zrZiUj���x�� � ��¹�dfehjf�Ot6i��%jPz/{Zª
z'jq�qj ¥ ´�jq�]��~�¦�

p ¥ p:��jq{biUjPw�z ¥ �srZ¨¸¨¸x½� ¥ p�w�z ¥ �6t6w'jq��rZ�h� ¥ w'p�rq´�jPzrZ��j ¥ p�jqÅ�t�rZ¨vw'{ � � � � �  � � �¹dfehj�rq´�jPzrZ��j]�6jP¨\rsxÍ�srZthp'jq�Í��xÍ�;~�¦�
 ¥ pÊw�ehjP� jqÅOt�rZ¨:w'{#� � � � � � � � � �� � � �¹Ud {�w�e ¥ prs´�jPzrZ��j��6jP¨\rsx�°J/j�i�thp�wfrb�6�]w�ehj��q{b�hp�wrZ��w=w�zrZ�hp�i ¥ p'p ¥ {b��w ¥ iUj�{ZªHw�ehj�ªXzrZiUj � � ��°��e ¥ �'e
� ¥ ´�jqp � � � � � � � � � �

�  � � �B� �  � �� � � � � � � � �
dfehj+� ¥ Ö]�Pt6¨¸wÈx- ¥ w�eÒw�e ¥ p]j¶uv�6z'jqp'p ¥ {b� ¥ pUw�e�rZw ¥ w��6jP�%jP�h�6p]{b� � ´ ¥ r � ° � ¥ pUw�ehj�d�¦=y
w�e6z'{bt6��e6�6t6w�w�e�rZw�=jÐr ¥ i w'{Î�q{bi½�6t6w'j�¹"ÏÐj¯e�rq´�j�w�ehjP�¬rÎp�xvp�w'jPi {Zª�w�ehj¯wÈxJ�9j � �
� ��� ���������° �ehjPz'j � ¥ p�r!ª²t6�h�Pw ¥ {b�Á{Zª � rZ�h�Ðw�ehj]{bw�ehjPz���rZzrZiUjPw'jPz'p³{Zª�w�ehj½iU{J�6jP¨=rbp�� °
� ° � °%jPw'��¹ 	 ¥ ´�jP�+w�ehj³�q{bi½�6¨©j¶u ¥ wÈx�{Zª�w�ehj�ªXt6�h�Pw ¥ {b� � °�/j½�srZ�6�h{bw
p'{b¨¸´�j^w�e ¥ pMp�xJp'w'jPi ª¾{bz
rZ��j¶uv�6¨ ¥ � ¥ w�j¶uJ�6z'jqpp ¥ {b��{Zª �§Ã¾rZ�h�!w�ehjP�

*
Æ¶¹:dfehj
p'{b¨¸t6w ¥ {b���srZ���%j�{b�6wr ¥ �hjq����x ¥ w'jPzrZw ¥ {b�

{Zª:w�ehj
w®xO�%j ��� 
�� � � ����� ������� �°h�ehjPz'j ��� ¥ p�w�ehj�´brZ¨¸thjÊ{Zª:w�ehj�w�e6z'{bt6��e6�6t6wMrZw�w�ehj 
9µÀw�e
¥ w'jPzrZw ¥ {b�`¹
~��h{bw�ehjPz;�9{�p'p ¥ �6¨©j�p'{b¨¸t6w ¥ {b� ¥ p�w'{]thpj^rZ�ÐrZ�6�6z'{qu ¥ i]rZw ¥ {b�Ð{Zª � Ã²j�¹ �h¹;{b�6wr ¥ �hjq�ª²z'{bi iUjsrbp�t6z'jPiUjP��w'pÇÆ¶° ¥ �¯{bz'�6jPzMw'{���jPwMz ¥ ��{Zª � ¥ ��w�ehj^j¶uJ�6z'jqpp ¥ {b�Í{Zª ����� � � �À°HrZ�h�¯w�ehjP�w'{Urs´�{ ¥ ��w�ehj ¥ w'jPzrZw ¥ {b�`¹

����� � "'����./+0��	�"#� "'$ "#��� � "���./�
$&"'� ����. ��./��� � 	�� ����"�����+-. � � � ����. ��./� . �
	 ��./��+�	���� � "��2���1.

dfehj�~�m�Â�µ £ mÐiUjq�e�rZ� ¥ p�i ¥ p%«J�h{s���w'{��6jqp'jqÅOthjP�h�qj:��rb�'«�jPw'pÌjqp��9jq� ¥ rZ¨¸¨¸xM�ehjP�Êw�ehj���rZ�h�v ¥ �vw�evµ
�6jP¨\rsx��6z'{J�vth�Pw ¥ p�¨\rZz���j�rZ�h�³w�ehj/¨©{�ppÌzrZw'j ¥ p�e ¥ ��e`¹�dfehjqp'j=��rb�'«�jPw'p��hjqjq�³w'{��%j=z'jqp'jqÅOthjP�h�qjq�
�%j¶ª¾{bz'j�¨©jsrs´ ¥ �6�]w�ehj� ¥ z'jP¨©jqpp�¨ ¥ �6«9°6{bw�ehjPz� ¥ pjMw�ehjPx� ¥ ¨¸¨ rZz�z ¥ ´�jÊrZw�w�ehj
d�¦=y-z'jq�qj ¥ ´�jPz'p�{bt6w±µ
{ZªXµÈ{bz'�6jPz^rZ�h�Ð ¥ ¨¸¨�w�z ¥ ����jPz�w�ehj]��jP�hjPzrZw ¥ {b�Î{Zª��vt6�6¨ ¥ �srZw'j�~�¦�

ps°�p'{biUjPw�e ¥ �6��e�rZz�i³ª²t6¨�ª¾{bz
d�¦=y¤rbp ¥ ¨¸¨¸thp�w�zrZw'jq�-�Ox-{bt6zUp ¥ i�t6¨\rZw ¥ {b�hp ¥ � £ jq�Pw ¥ {b�Ò�v¹ dfehj!z'jqp'jqÅOthjP�h� ¥ �6�Á{ZªM��rb�'«�jPw'p
�srZthpjqp�eh{s=jP´�jPz;rZ� ¥ �h�Pz'jsrbp'j ¥ ��m�d�d
°v�e ¥ �'e ¥ pf�h{bw��q{b�hp ¥ �6jPz'jq� ¥ ��{bt6z�rZ��rZ¨¸xJw ¥ �srZ¨`iU{J�6jP¨
t6�Ow ¥ ¨v�h{sÊ¹�~-d�¦=y���rb�'«�jPw�i]rqx��9j/{b�6¨ ¥ ��jq�^w'{�fr ¥ w ¥ �½r��6t » jPz:rZwÌw�ehj={bt6w��6t6w:{Zª�w�ehj/ ¥ z'j¶µ
¨©jqpp�¨ ¥ �6«³t6��w ¥ ¨9�6z'jP´ ¥ {bthp/��rb�'«�jPw'pfrZz'j�=jP¨¸¨�z'jq�qj ¥ ´�jq�H°v{bz�t6�Ow ¥ ¨9~;m�Â�µ £ mÒ�6jq� ¥ �6jqp/w�e�rZw�w�ehjqpj
��rb�«�jPw'p�rZz'j��6j �h� ¥ w'jP¨¸x�¨©{�p�w�rZ�h���srZ�6�h{bwf�%j�z'jq�q{Ó´�jPz'jq�H¹�dÌ{³rb�q�q{bt6�Owfª²{bz=w�e ¥ p=z'jqp'ÅOthjP�h� ¥ �6�h°
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p{biUj]w'jPz�i e�rbp^w'{��%j�rb�6�6jq�Îw'{+w�ehj�j¶uv�6z'jqp'p ¥ {b�Î{Zª�w�ehj]z'{bt6�h�JµÀw�z ¥ � w ¥ iUj ¥ ��Ã F�Æ¶¹+�;{bw'j
w�e�rZw���rb�«�jPw'p�rZz'j;z'jqp'jqÅOthjP�h�qjq��rZw�w�ehj;{bt6w��6t6w�{Zª w�ehjM ¥ z'jP¨©jqp'pf¨ ¥ �6«!{b��r³rZ����z'jP��rZw'j
��rbp ¥ ps°
�h{bw½{b�-r  {s ��rbp ¥ ps¹Ídfehj�w'jq�'e6� ¥ ÅOthj!�6z'jqp'jP�Ow'jq� ¥ � w�e ¥ p½p'jq�Pw ¥ {b� �srZ� rZ¨©p'{Írb�q�q{bt6��w³ª¾{bz
z'jqpjqÅ�thjP�h� ¥ �6�]{b�¯r³d�¦=y  {s¿��rbp ¥ ps¹

}`jPw�� � � � � � � � � � ���9j³w�ehj�rq´�jPzrZ��j�z'{bt6�h�JµÀw�z ¥ � w ¥ iUjU{Zª�r!d�¦=y¿��rb�'«�jPw��ehjP� w�ehj�6jP¨\rsx ¥ ��w�z'{J�vth�qjq���Ox!w�ehjÊz'jqp'jqÅOthjP�h� ¥ �6�]iU{J�vt6¨©j ¥ p��q{b�hp ¥ �6jPz'jq�H¹=ÏÐj�rZz'j
¨©{J{b« ¥ �6�]ª²{bz�w�e ¥ p
rs´�jPzrZ��j�°9�e ¥ �'e��hjqjq�6p�w'{]�9j��6¨¸t6����jq� ¥ �ÎÃ±kÓÆ¶¹ � � ����� � ����� ¥ p�w�ehj�rs´�jPzrZ��j�z'{bt6�h�JµÀw�z ¥ �
w ¥ iUj^rZ¨¸z'jsrb�vx��q{bi½�6t6w'jq�¯rZ�h���e ¥ �'e+�6{Jjqp��h{bwMrb�q�q{bt6��w�ª²{bz�w�ehj
z'jqp'jqÅOthjP�h� ¥ �6���6jP¨\rsx�¹=} jPw
� �³�9j�w�ehj��hjq�qjqpprZz�xUw ¥ iUj�ª²{bz/w�ehj 
%w�e!d�¦=yÎ��rb�'«�jPwfw'{��Pz'{�pp�w�ehj� ¥ z'jP¨©jqp'p=¨ ¥ �6«]j¶u6�P¨¸th� ¥ �6�w�ehj�=r ¥ w ¥ �6� w ¥ iUj ¥ � w�ehj�z'jqp'jqÅOthjP�h� ¥ �6�Ð�6t » jPzs°/ehjP�h�qj � � � � � �  �  �¯¹ ºMjP�h{bw'j
�Ox���� � � � � � �-� �� �$� ��w�ehj^rZz�z ¥ ´�rZ¨�zrZw'j^{Zª�d�¦=y¬��rb�'«�jPw'pUÃ²{Zª=rZ¨¸¨��q{b�6�hjq�Pw ¥ {b�hpÇÆMrZw;w�ehj
¥ �6�6t6wU{ZªMw�ehj! ¥ z'jP¨©jqp'p]¨ ¥ �6«9¹ ºMj �h�hj � ��� � � � � � �3� � � � � � � ���� �  �+¹ÎÏÐj�e�rs´�j
w�ehjP�!r
�P¨\rbp'p ¥ �srZ¨�z'jqp'jqÅ�thjP�h� ¥ �6���6z'{b�6¨©jPi�°J�e ¥ �'e ¥ p�/jP¨¸¨�«O�h{Ó�� ¥ ��ÅOthjPt ¥ �6��w�ehjq{bz�x�Ã²p'jqj%<ö��?
rZ�h��w�ehj�z'j¶ª¾jPz'jP�h�qjqp;w�ehjPz'j ¥ ��Æ¶¹�º ¥¼» jPz'jP��wM/{bz�«vp�e�rs´�j�p'w�th� ¥ jq��w�e ¥ p��6z'{b�6¨©jPiDrZ�h��w�z ¥ jq�+w'{
�q{bi½�6t6w'j�w�ehj�rs´�jPzrZ��j�z'jqpjqÅ�thjP�h� ¥ �6��w ¥ iUj�¹�dfehj�rq´�jPzrZ��j�z'jqp'jqÅOthjP�h� ¥ �6��w ¥ iUj ¥ �+{bt6z;�srbp'j
¥ p � �  �^¹ dfehj�p'{b¨¸t6w ¥ {b� ª²{bz]p'th�'e z'jqp'jqÅOthjP�h� ¥ �6� �6z'{b�6¨©jPi ¥ p ¥ � ��jP�hjPzrZ¨;� ¥ Ö]�Pt6¨¸ws¹Ò~
�P¨©{�pjq�Jµ¾ª²{bz�i§j¶uv�6z'jqp'p ¥ {b��ª²{bzfw�ehj
rq´�jPzrZ��jÊz'jqp'Å�thjP�h� ¥ �6�³w ¥ iUjMe�rbpf�%jqjP��{b�6wr ¥ �hjq� ¥ ��r�´�jPz�x
p'w�z ¥ �Pw��srbp'j <ö�B?È°v�e ¥ �'e+/jÊp't6i½i]rZz ¥¸· j ¥ ��w�ehjMª¾{b¨¸¨©{s ¥ �6�U�6z'{b�%{�p ¥ w ¥ {b�`¹
� � Ü 7 Ü � 8 � 8 Ü : 5 !P454��	��� ��
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ÏÐj³e�rs´�j½w�ehj³�6z'{b�6¨©jPi {Zª ¥ �6jP��w ¥ ª²x ¥ �6�.�`¹³dfehj³��rb�'«�jPw^rZz�z ¥ ´brZ¨�zrZw'j ¥ pÊr�ª²t6�h�Pw ¥ {b� {Zª=w�ehj
w�e6z'{bt6��e6�6t6w
{Zª�w�ehj^d�¦=y��q{b�6�hjq�Pw ¥ {b�hps°%�e ¥ �'e�=j�frZ��wMw'{��q{bi½�6t6w'j�¹M~���r ¥ �`°9/j�e�rq´�j½r
�6z'{b�6¨©jPi {Zª:w�ehj�w®xO�%j � � � ��� ������� �°��e ¥ �e¯�srZ�+�9j�p'{b¨¸´�jq���Ox ¥ w'jPzrZw ¥ {b�`¹�ÏÐj��srZ�¯rq´�{ ¥ �
w�ehj ¥ w'jPzrZw ¥ {b�Í�Ox�i]rZ« ¥ �6��p'{biUj½rZ�6�6z'{qu ¥ i]rZw ¥ {b� {Zª/� °�ª²{bz
j¶uhrZi½�6¨©j³��x+�q{b�hp ¥ �6jPz ¥ �6��w�e�rZw
w�ehj^ ¥ z'jP¨©jqp'pM¨ ¥ �6« ¥ p;ªXt6¨¸¨¸x+t6w ¥ ¨ ¥¸· jq�H° rZ�h�¯wrZ« ¥ �6�0� � �  ��� � + ��� �f¹ÊÏÐj^i�t6¨¸w ¥ �6¨¸x1����x� �  �$��w'{�rb�q�q{bt6��w
ª¾{bzM��rb�'«�jPw'p
w�e�rZw�rZz'j³¨©{�p'wM{Ó´�jPzÊw�ehj^ ¥ z'jP¨©jqp'p
¨ ¥ �6«�rZ�h��w�e�rZwÊ�srZ�6�h{bw
�%j�z'jq�q{s´�jPz'jq�H¹�~��h{bw�ehjPzf�9{�p'p ¥ �6¨©j;rZ�6�6z'{su ¥ i]rZw ¥ {b� ¥ p=w'{^p'jPw/�!w'{�w�ehj;´�rZ¨¸thj�{b�6wr ¥ �hjq��ª²z'{bi
iUjsrbp't6z'jPiUjP��w'ps¹

J��hj��srZ� p�t6����jqp�w³w'{�wrZ«�j!w�ehj���rb�'«�jPw�rZz�z ¥ ´�rZ¨��6z'{O�qjqppUrbp½�6jPw'jPz�i ¥ � ¥ p�w ¥ � ¥ �hp�w'jsrb�-{Zª
y�{ ¥ p'p'{b�`°�rZ�h���h�h��rZ��j¶uv�6z'jqp'p ¥ {b�!ª¾{bz�w�ehj�rq´�jPzrZ��j�z'jqp'jqÅ�thjP�h� ¥ �6�]w ¥ iUj�¹�dfehj
´�rZz ¥ rZ�6¨©jqp � �
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rZz'j½rZ¨¸frqxvp�rbp'p�t6iUjq�¯w'{��9j^j¶uv�9{b�hjP�Ow ¥ rZ¨¸¨¸x¯� ¥ p�w�z ¥ �6t6w'jq�H¹�d {�{bt6zM«J�h{s�¨©jq�v��j�°H�h{!j¶uv�6¨ ¥ � ¥ w
j¶uv�6z'jqp'p ¥ {b� j¶u ¥ w'pÊª¾{bz^p'th�'e-r��6z'{b�6¨©jPi�¹�Ô=x p ¥ i½�6¨©j��q{bi½�6t6wrZw ¥ {b�3Ã²p'jqj]~��6�%jP�h� ¥ uÁÔ�ª¾{bz
�6jPwr ¥ ¨©p¶Æ¶°h{b�hjÊ�srZ��p�eh{Ó¬w�e�rZw�w�ehj�rs´�jPzrZ��jÊz'{bt6�h�JµÀw�z ¥ ��w ¥ iUj��srZ���9jM�z ¥ w�w'jP��rbp

� � � � � � � ���� �  �*
��� � � � �� �����	� 
 ��
��� � &�� � Ã±k�kÓÆ

 ¥ w�e � ��� � �  � ��¯¹:dfe ¥ p�j¶uv�6z'jqp'p ¥ {b���srZ���%j
p'{b¨¸´�jq���Ot6iUjPz ¥ �srZ¨¸¨¸x�¹
����� � ����	 ��� ��	�"#��"'$ ����. � "���./�

ÏÐj��q{bi½�6t6w'jÊw�ehj�t6w ¥ ¨ ¥¸· rZw ¥ {b�¯{Zª:w�ehjÊ ¥ z'jP¨©jqpp�¨ ¥ �6«�� ¥ ´�jP�+��x�{bt6z�iU{J�6jP¨`ª¾{bz�w�ehjÊ� ¥¼» jPz'jP��w
p�qjP��rZz ¥ {�pÊ�6z'jqp'jP�Ow'jq�ÎrZ�%{s´�j�¹!�h{bz�¨\rb�'«Ð{Zª�p���rb�qj�°Ì/j]{b�6¨¸xÍp�eh{Ó�w�ehj]z'jqp�t6¨¸w'pÊw�e�rZw^�q{bz�z'j¶µ
p'�9{b�h��w'{³� ¥ ��t6z'jqp���w'{ >v¹:��{bz�jsrb�'e��h��t6z'jM�6¨©{bw�w'jq��thp ¥ �6�½p ¥ i�t6¨\rZw ¥ {b��z'jqp�t6¨¸w'ps°J=jM�6¨©{bw ¥ w'p
jqÅOt ¥ ´�rZ¨©jP��w;thp ¥ �6��{bt6z;iU{J�6jP¨'N%w�e ¥ p�� ¥ ´�jqpM� ¥ ��t6z'jqp/FUw'{+kP�h¹�dfehj�iU{O�6jP¨ ¥ �6�!z'jqp�t6¨¸w'pMrZ�%{bt6w
w�ehj�t6w ¥ ¨ ¥¸· rZw ¥ {b��{ZªHw�ehj� ¥ z'jP¨©jqp'p�¨ ¥ �6«]rZz'j�{b�6wr ¥ �hjq����x½�6¨¸t6��� ¥ �6��Ã±kÓÆ:rZ�h�¯Ã A�Æ ¥ �¯Ã¾��Æ¶¹�~;p:ª¾{bz
w�ehjUrs´�jPzrZ��j½z'{bt6�h�JµÀw�z ¥ �Ðw ¥ iUj��^° ¥ w ¥ p
�q{bi½�6t6w'jq�Ít6�h�6jPz
w�ehj³iUjq� ¥ t6iD��rZ�h�v ¥ �vw�evµÈ�6jP¨\rsx
�6z'{J�vth�Pw=rbpp�t6i½�6w ¥ {b�`°J�e ¥ �'e�eh{b¨©�6p:ª¾{bz=rZ¨¸¨�{bt6z=p'�qjP��rZz ¥ {�ps¹:dfehj;rZ�6�6z'{qu ¥ i]rZw ¥ {b� ¥ ��y:z'{b�%{Zµ
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FEC parameter N (K=10)

Analytical model, 10 TCP connections

p=0.01, D=20ms
p=0.01, D=100ms
p=0.01, D=200ms
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Persistency of ARQ-SR

Analytical model, 10 TCP connections

p=0.01, D=20ms, ord=1
p=0.01, D=100ms, ord=1
p=0.01, D=200ms, ord=1
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FEC parameter N (K=10)

Analytical model, 10 TCP connections

p=0.01, D=200ms, delta=0
p=0.01, D=200ms, delta=1
p=0.01, D=200ms, delta=2
p=0.01, D=200ms, delta=3
p=0.01, D=200ms, delta=4
p=0.01, D=200ms, delta=5
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FEC parameter N (K=10)

Analytical model, 10 TCP connections

p=0.001, D=200ms, delta=0
p=0.001, D=200ms, delta=1
p=0.001, D=200ms, delta=2
p=0.001, D=200ms, delta=3
p=0.001, D=200ms, delta=4
p=0.001, D=200ms, delta=5
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FEC parameter N (K=10)

Analytical model, 1 TCP connection

p=0.01, D=200ms, delta=0
p=0.01, D=200ms, delta=1
p=0.01, D=200ms, delta=2
p=0.01, D=200ms, delta=3
p=0.01, D=200ms, delta=4
p=0.01, D=200ms, delta=5
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Persistency of ARQ-SR

Analytical model, 1 TCP connection

p=0.01, D=20ms, ord=1
p=0.01, D=100ms, ord=1
p=0.01, D=200ms, ord=1

���������
	�2 �(�¥�>]�	,�L��k��������"#���������C��%���'(	�)����
	,��	.-
-�/ ����0J%\��� � �(	�6!8:9d8:�����(	.<,��������= �k^Gi�����]
�¥�G]�	,�L=�AWB 4�S�4�2

@ �(����'(	,��o���-
-
��i���	�	����
	,�(-������t��-��
�P-����(]�^vq3'Y���Qq3�����>i�	���'(	R��o������$����	,���
�����
	.<.�#MN	,��^t-
<f'(	,�X	
q3'(	,�C]�	,���.^>lb-
	,�(-�������MN	P�(����lb6!8:9K���f���$<k��-:�(-
	.] =���-�MN����<.	7���(]$MG��]�	.��-
���
	5���X-5SQ?Q�G�
	,�(]������
��'(	����Y����^G����<5���z�X�G]�	,� �
�O��'(	.-
	�-
<.	,�Y��������-3��-k����-
�X�X]����
	.<,�������[%1���k�t%��������
	v�
	.-f	5���
<
'�S

������� � � ��� ��� ���
	 � � 
 � 
� � � ������������
�R^J]�	�s(������������=�� ��- ��'(	3�������N	.-�� ���(]�	��X��%���'(	R%��f���X	���'Y��� �
	�!������
	.-���'(	*�$���G���t���������ti�	,�
��%3�
	,���f���(-��O��-f-������(-5S��§��-t�[�f���(]�����M���������i���	X��'Y���t�f��0N	.-����>�
	,�N	,�tM������(	.-�i�	,�bqR	.	,�+2$�
�
�VS7)u	t%\�G<,�(-k'(	,�
	c������'(	c<.���Oo����f���������u��%����
-7	��Go�	.<,�f����������S�/�	,��� i�	t��'(	t�$�����������
�>����i�	,�!��%Q�
	,���f���(-��O��-
-������(-#=�� B���� � �L� !5�f�#"��.F.F.F5�f�%$ �fS&����-�]�	�s(�(	.]r��-

�aB �'� �(*) !,+-+-+ $ �/.10G� ( B2���
F
)u	7�(���
	7��'Y���3�w%���'(	,�
	7��-3������^C���(	!%\�f���X	7�
	,���f���(-��O�����
	.]�� �����X	.-5=���'(	,�3�a��-*�����w%1�����O��^
]���-
������i����
	.]����54HI�� ��6L=����(][���
-!�.MN	,�f���N	t��-k-
���Oo���^'798:4 �;6 B�� �=<�I � 	��>S*6*'(	�o��
��i���	,� ��-
�X���
	O]�� �$<,������q3'(	,�u�X���
	c��'Y���u���(	J%��f���X	X���
	c�
	,���f���(-
�O�����
	.]>� �����X	.-5SJ)u	O-��f�����7i�^
<.���Oo����������e��'(	v]���-�������i����������r��%?�CS 6*'(	�	��Go�	.<,�f������������%?����-�0>�(�#q3���
�ci�	v	�!��Y�����
�

7 8 4 �;6�B
$@
A ) !�B

8DC �FEHGJI F Zm25¦�_

¬�¬��®�¯.°`±�²



�-> �����#��, ���������0!��@! �
� ��.G���

ÏÐjMe�rs´�j�° 
 ��� � ��� � �$
 ��� � ��� � ��� ������� � � C � � ����� � � � ������� � ��� ��� � � �
ºMj �h�hj�� � � ����� � ��� ������� � � C �¹:Ô/x��q{b�h� ¥ w ¥ {b� ¥ �6�]{b�!w�ehjM´brZ¨¸thjM{Zª � � Ã ¥ �Ow'jP��jPz��%jPwÈ/jqjP��½rZ�h� � Æ¶°6=jÊ�srZ���z ¥ w'j
 � � � ��� � � 
 � � � � � � � � � � � � � ������� � ��� ��� � � � �

�
��� � � 
 ��� � � � ��� � 
 ��� � ��� ��� � � ���

�
��� � � � 
 � � � � � ��� )
 � � � � � �� � � � � 
 � � � ��� ��� � � ��� �

��{bz ��� �v° w�ehj��6z'{b��rZ� ¥ ¨ ¥ wÈx 
�� � � � � �	 � � ¥ p`jqÅOt�rZ¨�w'{��v¹ dfehj�j¶uv�6z'jqp'p ¥ {b�Ê{Zª 
�� � � ��� ���
¥ p�� ¥ ´�jP� ¥ � Ã >�Æ¶¹:ÏÐj�rZ¨©p'{³«J�h{s3w�e�rZw


 ��� � � � ��� � 
 ��� ��� � � ������� � � C � ��� � � 
 ��� � ��� ��� � C � � 
�� �
É®wfª¾{b¨¸¨©{s�p�w�e�rZws°


 � � � ��� � � �� � � � � 
 � � � ��� ��� � C  ��� � � � 
 � � � ��� �� � � � C � � 
�� � 
 � � � ��� ��� � � ��� �
dÌ{�p ¥ i½�6¨ ¥ ª²x�w�ehj]rZ��rZ¨¸xvp ¥ ps°`/jU�6jP�h{bw'j 
�� � � ��� ���½�Ox�� � ¹�� � ¥ pÊjqÅOt�rZ¨:w'{���ª²{bz ��� �v°
rZ�h��w'{�k;ª²{bz	� � � rZ�h� ¥ p�� ¥ ´�jP� ¥ � Ã >�Æ¶¹:ÏÐjÊ{b�6wr ¥ �`°


 � � � ��� � � �� � � � � C�  ��� � � � C � � 
��� ��� �
�
���� �

ïXð�ñ ï²ò



���������
	������������������������� ��!#"%$��'&("*)�+-,/.01,2���3�5464��71�8�94 �-F

ÏÐjM�6¨¸t6�]w�e ¥ p�j¶uv�6z'jqp'p ¥ {b� ¥ ��w'{+Ã±ks��Æ¶°6�e ¥ �'e+x ¥ jP¨©�6p

� � � � � � �
�� � � � � C�  C�� � � ��� � � � C � � 
��� ��� �

�
����

� �
�� � � � 
 � � � ���  �� � � �

C�
� � � �

C � � 
��� ��� �
�
����

� �)� � � � )� � ���� �� �� � � � � C� ��� C�� � � � � �� � ��� �
�
���

� �)� � � � )� � ���� �� �� � � � � � ���
� C� �� C� ���
� �  � � ���

� �)� � � � )� � ���� �� �� � � � 
��
� � ��� �� � �
 � � � � � ��� 
 � � � � ��� �

� 
�
]����&^� � ��� ,@7���
��ÊA��fA9�7�� 7�� A ��� �����:$���<�� $9�:	���� ������C����<
A%� � �¤�� C���	�� 7��¯� &^��A��:$�� ��^�'	6A%�'C 
���C9����A���$�$%���=��� 
^$�7
C��:	�	
£ t6�6�%{�p'j½w�e�rZw^d�¦=y¬��rb�«�jPw'p³rZz�z ¥ ´�j�rZw�z'jP��t6¨\rZz ¥ �hp'wrZ��w'p�pjP��rZzrZw'jq�Ð��x � �'� ¹�}`jPw � ���%jw�ehj�w ¥ iUjÊ��rb�«�jPw 
ÐwrZ«�jqp;w'{]�Pz'{�p'p�w�ehj� ¥ z'jP¨©jqp'p�¨ ¥ �6«+j¶uv�P¨¸th� ¥ �6��w�ehj�fr ¥ w ¥ �6�!w ¥ iUj ¥ �+w�ehj
z'jqpjqÅ�thjP�h� ¥ �6�½�6t » jPzs¹�}`jPw�� � �%j�w�ehjÊrZz�z ¥ ´�rZ¨Hw ¥ iUj
{ZªÌ��rb�«�jPw 
ÍrZw�w�ehj; ¥ z'jP¨©jqp'p�¨ ¥ �6«%¹:dfehj
�6jP¨ ¥ ´�jPz�x!w ¥ iUjÊ{Zª���rb�'«�jPw 
:°	� �%° ¥ p�w�ehjP�`°

� ��� ����� �
� � � � � ��� � ��� � � � ��� ������� � �
dfehjÊz'{bt6�h�JµÀw�z ¥ ��w ¥ iUj
{Zª���rb�'«�jPw 
 ¥ p�w�ehjP�`°

� � � � � � � � ������� � � � � � � ���  � �'� � � � ���  	 �'� ��������� �
} jPw�� � ����� � � � � � � ���  � �'� � � � ���  	 �'� ������� �¹ÌdfehjP�`° � � � � � � � � � � � � � � � � � � �����À¹ÏÐj;ª¾{J�Pthp�{b��w�ehjÊ�q{bi½�6t6wrZw ¥ {b�+{Zª ���������À¹�ÏÐj
e�rs´�j

� � ����� � � �� 
 � � �"!�� ��&�� �
rZ�h� 
 � � �"!�� � ��� )
 � � � � � � ���  �*

��� � 
 � � � � � � �  �'� � �
ñÌñ ã-Q(RMS5T�U



��� �����#��, ���������0!��@! �
� ��.G���

dfe ¥ p;eh{b¨©�6pMp ¥ �h�qj½rZ¨¸¨�w�ehj � � rZz'j ¥¸¥ �H¹;ÉÈª�=j³rbpp�t6iUjÊª²t6z�w�ehjPz�iU{bz'j^w�e�rZwMw�ehj � � rZz'j³j¶uJ�%{Zµ�hjP�Ow ¥ rZ¨¸¨¸x�� ¥ p�w�z ¥ �6t6w'jq�� ¥ w�e+rs´�jPzrZ��j � ���:°6=jÊ�srZ���z ¥ w'j

� � � ��� � � �� 
 � � �"!�� ��&�� �� �� �  �*
��� � � � �� ��� �	� 
 ��
��� � &�� �

ÏÐj
�q{bi�� ¥ �hjÊw�e ¥ p�j¶uJ�6z'jqp'p ¥ {b�� ¥ w�e�w�e�rZw�{Zª?� � w'{½��jPw�Ã±k�kÓÆ¶¹
0��:�q�:$9����C��:	
<¸k�? CÁ¹�~�¨¸¨¸i]rZ�`°�º^¹ 	 ¨©{Ó´�jPzs°�}�¹ £ rZ�h�'ehj · °��®���6e�rZ�h� ¥ �6� d�¦=y J�´�jPz £ rZw'jP¨¸¨ ¥ w'j�¦/e�rZ�6�hjP¨©p

thp ¥ �6� £ wrZ�h�hrZz'� C¯jq�'e�rZ� ¥ p�iUp��° "O�#�����	�
��°���rZ�`¹`k9F-F-Fv¹
<ö�B?^�=¹OÔ�rb�q�qjP¨¸¨ ¥ °J��¹ 	 jP¨©jP�O�9j�°vÔM¹�y�¨\rZw'jsrZt`° �P~���jP�h�JµÀw'{ZµÈjP�h�!rZ�6�6z'{�rb�e�w'{Êw�ehj�z'jqp'jqÅOthjP�h�¶µ

¥ �6�U�6z'{b�6¨©jPi �b°� +'� ,��
��� + ) ��
(� ! ���+°v´�{b¨À¹h�vk�°6�h{6¹��v°v�6�`¹6�O� �bµÀ� >��v°���t6¨¸xÍk9F->Z�h¹
<ö�B?^~�¹%Ô�rZ«Oz'j�°HÔM¹Hm�¹�Ô�rb�vz ¥ ��rZw�e`°��®ÉÈµÈd�¦=y �HÉ®�h� ¥ z'jq�PwÊd�¦=y ª¾{bz C¯{b� ¥ ¨©j��;{�p�w'p��°��5� � ��,��
���

�  +�� ���G�0+��9)9��,2�����6� +����� 4 � ,5���� � � 	=�0+�� ��� � ���� & ��4 � ��� 4 $������ � &"+b° C�rqxÍk9F-F��v¹
< ��?	��¹`Ô�rZ¨\rZ«Jz ¥ p�e6��rZ�`°��³¹`��¹Ìy�rb�vi]rZ��rZ�6e�rZ�`° £ ¹ £ jqp�e�rZ�`°�m�¹ 
ÊrZw · °��®~§�q{bi½��rZz ¥ p{b�Î{Zª

C+jq�e�rZ� ¥ p ¥ iUpfª¾{bz=É®i½�6z'{s´ ¥ �6�Ud�¦=y-yÌjPz±ª¾{bz�i]rZ�h�qjÊ{Ó´�jPz�Ï ¥ z'jP¨©jqp'pf} ¥ �6«vp��° ! ��� &������
��� �!�+°v~�t6�h¹`k9F-F-Av¹

<ö�B?½¦;¹JÔ�rZzrZ«�rZws° �Pd�¦=y-iU{J�6jP¨ ¥ �6��rZ�h��´brZ¨ ¥ �hrZw ¥ {b� �b°"� �G�E�$# � � .G+�,5� °6´�{b¨À¹%ks�v°v�h{6¹h�v°J�6�`¹
�-> µÀ�O�J°8C¯rsx!�����vk�¹

<IAB?½¦;¹ Ô�rZzrZ«�rZws°���¹ ~�¨¸w�i]rZ�`° �PÔ�rZ�h�v ¥ �vw�e³w�zrb�6jq{ » �%jPwÈ=jqjP�Ud�¦=y�rZ�h�^¨ ¥ �6«OµÀ¨©jP´�jP¨6���=¦ �b°
�0+�� ��� � ��,%#%� � .G+-,6�94P°6´�{b¨À¹h�-Fv°6�h{6¹��v°v�6�`¹ ks��� µks���v°���t6�`¹��������v¹

<â��?½¦;¹ZÔ�rZzrZ«�rZws°���¹b~�¨¸w�i]rZ�`°�Ï�¹Zº
rZ�6�9{bthpÓ°�� J��½d�¦=yÐyÌjPz±ª¾{bz�i]rZ�h�qj ¥ �Ur ��jPw'jPz'{b��jP�hjq{bthp
��jPw®/{bz�« �Ì~ £ t6z�´�jPx&�°'� �E�E� �0+�� � � �8 �2� �  +���4(�=��� ��)M1� �q° ´�{b¨À¹b�->v°Z�h{6¹�k�°Z�6�`¹ ��� µÀ� Av°
��rZ�`¹��������v¹

<I>B? £ ¹hÔ ¥ r · °��^¹ �^¹���r ¥ �vx�rv°��®º ¥ p�w ¥ �6��t ¥ p'e ¥ �6�!¦={b�6��jqp�w ¥ {b��}`{�p'p'jqp�ªXz'{biÕÏ ¥ z'jP¨©jqpp�d`zrZ�hp�µ
i ¥ p'p ¥ {b�3}`{�pp'jqp�@~ �;jP��rZw ¥ ´�jÐm�jqp't6¨¸w��°*�5� � ��,��
� �  +��
�����0+���)M��,2�����5� +-� �0+�� ��� � ��,
�0+�� � � �8 �2� �  +���4����
	+#%� � .G+�,6��4*$�����,-# +Z°8J;�Pws¹`k9F-F->v¹

<IFB?	��¹�¦/e�rbp�«�rZzs°�d
¹��³¹f} rZ«Jp'e6i]rZ�`° �^¹�C¯rb�veh{ÓÊ°.� J���w�ehj¯�6jqp ¥ ���¬{Zª ¥ ��w'jPz±ªÀrb�qjqp!ª¾{bz
d�¦=y/ÑZÉ®yÒ{s´�jPz� ¥ z'jP¨©jqp'p��°�� �E�E�/�0��1#�����+°8J;�Pws¹`k9F-F-Av¹

ïXð�ñ ï²ò



���������
	������������������������� ��!#"%$��'&("*)�+-,/.01,2���3�5464��71�8�94 �vk

<¸ks�B?^~�¹�¦/eh{J�'«�rZ¨ ¥ �6��rZi�° CÎ¹��9{bz ·q¥ °�m�¹ m�¹Zm�rb{6° �®yÌjPz±ª¾{bz�i]rZ�h�qj�{Zª9d�¦=y {b�½Ï ¥ z'jP¨©jqp'p���rb� ¥ �6�
} ¥ �6«Jp� ¥ w�e C+jPiU{bz�x&�°"� �E�G� ���D��°���t6�`¹Ìk9F-F->v¹

<¸k�k�?^d
¹ �;jP�h�6jPz'p'{b�`°9m�¹ �^¹ 
ÊrZw · °��®d`zrZ�hp��%{bz�w
y:z'{bw'{J�q{b¨©p�ª¾{bz�É®��w'jPz��hjPw±µË¦={bi½��rZw ¥ �6¨©j £ rZw'jP¨¼µ
¨ ¥ w'j���jPw®/{bz�«vp��° � �G�E�  +�� ,5� ���
+�� & ���3��� � �2	%! , �2��4#��=�0+�� � � �8 �6� �  +-��4¶°b´�{b¨À¹hkÓ�J°��h{6¹
�v°v�6�`¹����-A µ®�Z���h°��hjP�`¹ k9F-F-Fv¹

<¸ks�B? �^¹
�Orb�q{b�hp'{b�`° �±¦={b�6��jqp'w ¥ {b�!rs´�{ ¥ �hrZ�h�qj;rZ�h���q{b��w�z'{b¨ �°�! ��� &�������� �!�+°�~�t6�h¹�k9F->->v¹
<¸ks�B?^~�¹ 
Mt6i]rZzs° ��¹ �;{b¨¸w · i]rZ�`°��®yÌjPz±ª¾{bz�i]rZ�h�qj½~���rZ¨¸xvp ¥ p;{Zª(��jPz'p ¥ {b�hpM{Zª�d�¦=y ¥ ��r]}`{J�srZ¨

��jPw®/{bz�«4 ¥ w�e�r C¯{b� ¥ ¨©jÍm�rb� ¥ {Î} ¥ �6«&�°�& � 	�
 ���
��� �5� 	� �-�L! �2� 	 ��� �K+ ) & �� �����6�54
� , + �6�2� 	������4 �� � ��� � � &)��'�����5�54¶°��hjP�`¹`k9F-F->v¹

<¸kP��?^d
¹ �^¹%} rZ«vp�e6i]rZ�`° �^¹ C¯rb�veh{ÓÊ°��®dfehj^�9jPz±ª¾{bz�i]rZ�h�qj½{Zª=d�¦=y=ÑZÉ®y¬ª²{bzM�hjPwÈ={bz�«JpÊ ¥ w�e
e ¥ ��e���rZ�h�v ¥ �vw�evµÈ�6jP¨\rsx!�6z'{O�vth�Pw'p�rZ�h��zrZ�h�6{bi ¨©{�p'p��°�� �E�E� ��! ��� ��, ����4M�"� �  +���4 +-�
#%� � .G+�,5�������°6´�{b¨À¹��v°v�h{6¹��v°v�6�`¹����-A µ®�����v°���t6�`¹`k9F-F��J¹

<¸ks�B? CÁ¹ C¯rZw�e ¥ ps°��h¹ £ jPi½«�j�° �h¹ C�rZeh�hrq´ ¥ °:d
¹�J�w�ws°��®dfehj C¯rb�Pz'{�p�q{b� ¥ ��ÔfjPe�rq´ ¥ {bz½{Zª�w�ehj
d�¦=yÎ¦={b�6��jqp�w ¥ {b��~ ´�{ ¥ �hrZ�h�qj�~�¨¸��{bz ¥ w�e6i �° �0+�� ��� � ��, �0+�� � � �8 �2� �  +�� "O���9'��.�°�´�{b¨À¹
���J°6�h{6¹h�v°6�6�`¹8A��Óµ�>��v°���t6¨À¹`k9F-F��J¹

<¸k9AB?^dfehjÊ}`Ôf��}Á��jPw®/{bz�« £O¥ i�t6¨\rZw'{bzs° ��4�� ��°veOw�w�� �âÑ�Ñ ��Ê¹ ¥ p ¥ ¹ jq�vt�Ñ �hp���rZi�Ñ �hpÇÑ
<¸kÓ��? �h¹6y�rb�veOx�j�°��³¹v� ¥ z'{ ¥ t`°hº³¹6d {s�p'¨©jPx�°�rZ�h� �h¹ 
Mt6z'{�pj�° ��C+{J�6jP¨ ¥ �6�]d�¦=y@dfe6z'{bt6��e6�6t6w�

r £O¥ i½�6¨©j%C¯{O�6jP¨ rZ�h� ¥ w'p��:i½� ¥ z ¥ �srZ¨���rZ¨ ¥ �hrZw ¥ {b� �b°�~�¦ C £ É 	 ¦DJPC CÁ° £ jP�`¹`k9F-F->v¹
<¸k9>B?�Ï�¹ £ w'jP´�jP�hps°��®d�¦=y £ ¨©{Ó £ wrZz�ws°�¦={b�6��jqp�w ¥ {b�U~ ´�{ ¥ �hrZ�h�qj�°���rbp�w:m�jPw�zrZ�hp�i ¥ ws°�rZ�h�³��rbp'w

m�jq�q{s´�jPz�x�~�¨¸��{bz ¥ w�e6iUp��°
"O�#���������b°	��rZ�`¹`k9F-F��J¹

ñÌñ ã-Q(RMS5T�U



Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)

Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


