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<7n�¹@h	��wln�ªFqr�i]t�2��n>w�jlX[]Lhk]�hlq®\	o[|rs�jlq}ntp7h��)¹,]¶o�hl]�´s._,¾Y~ <�n�¹Ønt���z�>�t�>�H��s>mu¼t]+juh��¡]stmuX´�[£ � 	t\�h
st��szwlj£

§Uh^hlX[n�¹ap.q}pÙ»�q®�>o[wx] 	[�*jxX[]°jxwxstp�hl\^qrhxhkq}ntp.\�ni�i]h�����b¶]��BsH¾,q�juh^v�]w^eF]Lm+ntp7���<b¶«���hx�	szp7�
�B�>b¶«���hasz|}¹,s9gih,��]�wl��ntwx\¢¹,ntwuhk]UjlX�stp�sz|}|ÃnzjxX[]�wa\�ni�i]h©�io[wxq®p[�Qn>o[w@hlq®\	o[|}szjlq}ntp�h£)¥�]�jlXFo�h@muX�n>hl]
p�nzj�jln�o7hk]�jxX[]�\÷q®p½st|®|)��o[wkjxX[]�w!]+Ói�7]wlq}\�]�pBjxh!szp��±hlq®\	o[|}szjlq}ntp�h£°¥�]�sz|rhln�wx]�\�n�ª>]�OjlX[]��Bb¶«[��h
\�ni�i]Y«�]m�sto�hl]Åq®jxh)m�n�ªt]wxst�t])wuszp[�>]¡qrh2sz|}¹,s9gih�¹Ån>wxhl])jxX�szp^jxX�s�j2nz�7jlX[]�¤9�tb¶«[�7hÂjxwxstp�hl\^qrhxhkq}ntp	\^ni�i]
s>hahko��t�t]Lh{jx]��«Bg �®¤>¤!��szp7� � 	 �Ì£
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��������� �JQ�� à � � ���������i���L� Ü � Ü ���
W�n�szp�st|®gFÄ�]©jlX[]¸q}p�<�o[]p�m+]�nz�ÂjlX[]�§©§U~@»½sz|}�tn>wlq®jlX�\º�7szwusz\�]+jx]�wuh��B¹Å]¸wuszp�s^hk]�j,nt��hlq®\��[|}]�hkq}\!o[|rs�¯
jxq®n>p�hÅ¹aX[q}muX0¼t]�ij,st|®|D��stwxst\^]�jl]wxh2]�Ó[m+]��[j,n>p[]Um�ntp�hkjxstp>jL£2WYX[]U�i]��Rszo[|®j,Á[Ói]�°ª�st|®o[]LhÅs>h¡¹,]�|}|¿sth¡jlX[]
ª�stwlqrs�jxq®n>p�wuszp[�>]Unt��jxX[]hl]���szwusz\�]+jx]�wuhYszwx]�hlX[n�¹ap�q®p¶W�sz«[|}]!�

W�sz«[|}]���?2§©§U~@»²��szwusz\�]+jx]�wuh
v*szwusz\�]�jl]�w �U]+�Rszo�|�j �)szwxq}szjlq}ntp¶~@szp[�>]
WYq}\�]�wuWYq®\�]�n>oij���pFo[\	«7]w@nz����stmu¼>]+jxhu� ¤L� ¤>¤+¯u¤�t�
b¶q}p7eFo7m�m+]LhlhxWYX[wx]hlX[nt|r�O�RpFo[\!«�]�w@nt����s>mu¼t]�jxhu� ¤� ¤+¯Ì���
b�szÓ�eFo�m�m�]hxhlWYX�wl]LhkX[n>|}�O��pFo[\!«�]�w©nz���7stmu¼t]�jxhu� �z� ¤>¤+¯u¤�t�
eFo7m�m+]Lhlhx»�s>mÔjxntw���p[n�o[p�q�jÔ� � ¤>£ ��¤+¯{�

WYX[]¶wx]hlo[|®jxh�nz�UjlX[]Lhk]�hlq®\	o[|rs�jlq}ntp7h^stwl]¶hlX[n�¹apÙq}pµ»�q}�to�wl]Lh��[� ���¡���,szp��³�i£³§©hQ�[]+jxstq®|}]�²q}p
�}¤L� �N��¹Å]�o�hl]�±s���stmu¼>]+jl¯N«�s>hk]L��jxq®\�]�w���n>w�§©~@»5szp7�#§U§©~@» wxszjlX[]w¸jlX�stp#jxX[]�jlq}\�]+¯Ì«�sthl]�Ojlq}\�]�w
n>wlq}�tq}p�st|®|}g	�i]Lhlm�wlq}«�]�Qq}p �þ���Ì£)WYX[]UstoijlX[n>wxh¡nz� � � �Ãszp7�
�®¤9���DX�st�°st|®wx]s>�ig^]hkjxsz«�|®qrhkX�]��jxX�s�jYq�juh¡ª�st|®o[]
X7st��|}q�jljl|}]!q}p�<�o[]p�m+]^ntpHjlX[]	«7]X�s9ªFq®n>w©nz�¡§U~@»$��«�]	q®j¸jlq}\^]�¯N«7sthl]�¶ntwU��stmu¼>]+jl¯N«�s>hk]L���astp��H»�q®�>o[wx]
�0hlX[n�¹@hUjlX�szj�q®j�sz|rhkn�X�s>hUp�n0p[ntjlqrm+]Lsz«[|}]	q}p�<�o�]�p�m�]^n>pOjxX[]�«7]X�s9ªFq®n>wUnt�,§U§©~@»,£ÂWYX[]^ª�szwxq}szjlq}ntp�h
nt�ÂjxX[]�pBo�\!«�]�wYnz����stmu¼>]+jxhÅjxwxstp�hk\�q®jkjx]���io[wxq®p[�^ntp�]¸hlq®\	o[|rs�jlq}ntp�wx]��[wx]hl]�pBjÅ|}]hxh,jlX7szp¶�[£þ�	�Önz��jlX[]
\�q}p[q}\!o[\ pFo[\!«�]�w@nt���7stmu¼t]�jxh,jxwxstp�hk\�q®jkjx]�¿£YeFq®\�q}|}stwl|}gt�[jlX[]�ª�stwlqrs�jxq®n>p�hYnz� H Ñ Í�
 % ÎuÎuË�0�0 � Ð /xË*0 Ð ÇzÆ92
q}p½»�q®�>o[wx]��¶wl]�[wl]Lhk]pBj�|®]Lhlh�jxX�szp½��£ ���/nt�ÅjxX[]�\�q}p[q®\	o[\÷pBo�\!«�]�w�nt�Y�7stmu¼t]�jxh¸jxwxstp�hk\�q®jkjx]�.szp7�
jxX[n>hl]Ynz�
 % ÎuÎuË*030 $ É>Î+ÊÀÇ /@hlX[n�¹ap^q®p�»�q®�>o[wx]Å��|}]hxh�jlX�stp^��£ �F�	� nz�7jlX[]a\�q}p[q}\!o[\ pFo[\	«7]w2nz����stmu¼>]+jxh
jxwxstp�hl\^q®jkjx]�¿£

H É���
 % ÎxÎuË�030 � Ð /lË*0 Ð Ç�Æ920qrh)jxX[]�ntp[|}g���szwusz\�]+jx]�wÅjlX�szj,X7sth,s!wx]�|rs�jxq®ª>]�|}g	q}\��7n>wkjuszpBj,q}p�<�o�]�p�m�]Un>p
jxX[]¡��]�wl��ntwx\Qszp�m�])nz��jlX[],sz|}�tntwxq®jlX[\ �Rhl]�],»�q}�to�wl]Y�t�Ô£�WYX[],�7]wk��n>wl\Qszp7m+])nt�ijlX[],sz|}�tntwxq®jlX[\5nt«FªFq®n>o�hl|®g
wx]s>muX[]hÅs!��|}szjl]sto°jxn�¹,stwx�[h)jlX[]�ª�sz|}o[]LhÅnt���t�!jln �t��£�¥�]�muX[n>hl]¸�t�!hlq®p7m+]¸q�j@hl]�]�\QhÅjln^nz�D]�was	�tnFni�
m�nt\��[wxnt\�qrhk]¸«7]�j{¹Å]]�p�jlX�]��7]wk��n>wl\Qszp7m+]�nt«ijuszq}p[]��szp7��jxX[]�sz«�q®|}q�j{g0nz��jlX[]�st|®�>ntwxq�jxX[\�jxn^q}p�m�wl]Lsthl]
q®jxh@wxszjl]¸¹aq�jxX[q®pHs^wx]s>hkn>p�sz«[|}]Ust\�nto[pBjanz��jlq}\�]�¹aX[]�p�jlX�]�o�hk]wY\^n�ª>]h,jxn�¹,stwx�°jlX[]�§am�m�]hxhav�ntq}p>jL£

��������� �� � �4QR�i� � à�� � Ü �1�4QÕ�L�
WYX�]©wx]hlo[|�juh)��n>w)jxX[]¸hlq}p[�t|}]@wus�jl]©jlwuszp�hl\�q}hxhlq®n>p�h)szwx]@�[wx]hl]�pBjx]�Qq}p�»�q®�>o[wx]'	[£��Àp°jxX[]hl]Uhlq}\!o[|rs�jxq®n>p�h��
~*W@e^��wusz\�]Lh��[_,W@e	��wxst\�]h�B§©_76 ��wusz\�]h�Bstp��°v)¦*_,v.X[]Lst�i]wxhÅszwx]©hk]pBj¡¹aq�jxX�¾Yv¡e�6$\�ni�io[|rs�jxq®n>p
¹aq®jlX.s¶»* Å_¢�R»[n>wl¹Yszwu�O )wlwxntw	_Ån>wlwx]m+jlq}ntp7�©wxszjl]�]×Bo�st|*jln�	�����szp���s 	Hb¶«[��h��[szjxs�wus�jl]��R«�sthlq}m
\�ni�i]9�Ô£2¨@ntjl]@sz|rhln�jlX�szj¡sz|}|[jlX�wln>o[�tX[��oij¡hkX�n�¹ap^q}p�jlX�q}h2�7sz��]�w¡]�Ó[m+|}o��i]YjlX�]Ub�§©_²szp���v)�@� X[]Lst�F¯
]wxh£*»�q}�to�wl]Y��hlX[n�¹@h2jxX[]U\�]Lszp°�>nBni�i��oij¸��jlX[]¸�tnFni�i�[oijYwx]��[wx]hl]�pBjxh2jlX[]�sz�[��|®qrm�szjlq}ntpQjxX[wln>o[�tX��[oiju�
s>muX[q}]�ªt]L�°«Fg�§U~@»,�7§©§U~@»,��szp7��~©¾,§U~�q}p�jlX[]�hxsz\�]�m+n>p��iq®jlq}ntp�h£

WYX[]Lhk]�wx]hlo[|®jxh�hkX�n�¹'jlX�szj�§©~@»³�Rstq®|rh¸jln���]�wl��ntwx\ústh¸¹,]�|}|*s>hUjlX[]^Á[Ói]�#wus�jl]LhU��ntw�\�nF�[]Q�[� �[�
stp����7£©WYX[]^\�stq®pOwl]Lsthlntp���ntw©jlX[qrh¸¹,s>h@]+Ói�[|rszq}p[]L�¶q®p±eF]m+jlq}ntpH�7£®¤�?Y§U~@»´�7]wlq}ni�iqrm�sz|}|}g��>]�p[]wxszjl]Lh
jxwxstp�hl\^qrhxhkq}ntpÙ�Rszq}|®o[wx]h£µ~@¾Y§©~/sz|}¹Ys9gFh^�[qrmu¼ih^jlX[]�«�]hkj�s9ª�szq}|}st«[|}]0wus�jx]�¹aX�q}muX³\�]stp�h^jlX�szjQjlX[]
pFo[\	«7]w�nt�¸jxwxstp�hl\^qrhxhkq}ntp´�Rszq}|}o[wl]Lh°qrh°\	o�muX�|}n�¹Å]w£$�Ìjxh�\�]szpµ�>nFnF�[�[oij0qrhQjxXFo�h°\	o�muX�X[q}�tX[]w£
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TimerTimeout (number of packets)

»�q}�to[wx]!��?¡�Àp�<�o[]p�m+]�nt��jxX[]�ª�sz|}o[]�nt�*WYq}\�]�wuWYq®\�]�n>oij
n>p�jxX[]���]�wl��ntwx\�stp�m+]¸nz�2§©§U~@»,£
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MinSuccessThreshold (number of packets)

»�q®�>o[wx] �L? �Àp=<�o[]�p7m+] nz�²jlX[] ª�sz|}o[] nz�µb¶q®p�eFo�mÔ¯
m+]LhlhxWYX[wx]hlX[nt|r�°n>p�jxX[]���]�wl��ntwx\�stp�m+]�nt��§©§U~@»,£
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SuccessFactor (unitless)

»�q}�to[wx]^�L?��Àp�<�o[]p�m+]�nt�ÅjxX[]�ª9st|®o�]^nt�YeFo7m�m+]Lhlhx»�s>mÔjxntw
n>p�jxX[]���]�wl��ntwx\�stp�m+]¸nz�2§©§U~@»,£
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MaxSuccessThreshold (number of packets)

»�q®�>o[wx]º��? �Àp�<7o[]�p�m�] nt�.jlX[]Öª9st|®o�] nz�²bHs�Ó�eFo�m+¯
m+]LhlhxWYX[wx]hlX[nt|r�°n>p�jxX[]���]�wl��ntwx\�stp�m+]�nt��§©§U~@»,£

»�q}�to[wx]L�¶hlX[n�¹@h�jxX�s�j�§©§U~@»5�7]wk��n>wl\Qh�n>p½s9ªt]wxst�t]	jlX[]0wxszjl]�hl]�|}]m+jlq}ntp½sth�¹Å]|®|Ysth�~©¾,§U~Øszp7�
«�]+jljl]wYjlX�stp�§U~@»,£7`Up[]Unt��q®jxhY\Qszq}p¶st�iª�szpBjusz�t]Un�ªt]w,~@¾Y§U~�qrhÅjlX�szjYq®j@�inF]hYp[ntj,wx]×Bo[q}wx]©jxX[]�o�hk]
nt�2jlX[]^~*W@e�¬t_,W@e¶��wlntjlnim+n>|<£U�Àp�jlX[qrh¸m�sthl]t��q®jxhU�7]wk��n>wl\Qszp7m+]t�DsthU]+Ói��]m+jl]�Ã��qrhU\!o�muX�X[q}�tX�]�wUjlX�stp
jxX�s�j©s>muX[q}]�ªt]L�°¹aq®jlX�~@¾Y§©~$s>hahkX[n�¹ap�q}p�»�q}�to[wx]?�F£

� � � ����	
� �]�
� ����	

WYX�]^hlq®\	o[|rs�jlq}ntpOwl]Lhko[|®jxhU�[wx]hl]�pBjl]L�Hq}pHjxX[]	��wl]ªBq}nto7hUhl]m+jlq}ntpOm�|®]Lszwx|®g�hlX[n�¹$jlX[]^��]�wl��ntwx\�stp�m+]	q®\^¯
��wln�ª>]�\�]�pBjUnt��]wl]L��«FgO§©§U~@»µn�ª>]�wU§U~@»,?¿q�j�mszpOwx]s>muXHntp�s9ªt]wxst�t]�jxX[]�p[]stwk¯Ìnt�ijxq®\	o[\/�7]wk��n>wk¯
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»�q}�to[wx]'	L?)b¶]stp��tnFni�i�[o[jÅ��n>w,s^hkq}p[�>|®]¸X[nt�0¹aq�jxX°jxX[]
�{ ¡ ) µ�t�B�i£}¤t¤s�jlwuszp�hl\�q}hxhlq®n>p�\�ni�i]h£

 0

 5000

 10000

 15000

 20000

 25000

 0  50  100  150  200

M
ea

n 
G

oo
dp

ut
 (

K
bp

s)

Distance (meter)

RBAR with RTS/CTS
ARF with RTS/CTS

AARF with RTS/CTS
AARF without RTS/CTS

»�q®�>o[wx] ��?³b�]szp5�tnFni�i�[o[j���n>wHs²hlq}p[�t|}]±X[nt�5¹aq�jxX
jlX�wl]]��iq®��]wl]pBj�szoijxnt\Qs�jxq}mäwxszjl]úhl]�|}]m+jlq}ntp sz|}�tnt¯
wxq�jxX[\Qh�£

\Qstp�m+]Qnt�ÅjxX[]°~@¾Y§©~�st|®�>ntwxq�jxX[\ä¹aq®jlX[n>oij!wx]×Bo[q}wlq}p[�¶szpFgOq}p�m+n>\���s�jxq®«[|}]°muX�stp[�t]Lh¸jln¶jlX�]°�t�>�[£®¤>¤
��wlntjlnim+n>|<£¶»[o[wljlX�]�wx\^n>wl]>��st|®|Åq�j!wx]×Bo[q}wx]h���wxnt\újlX[]0X�szwu�i¹Yszwx]^qrh�s�|}n�¹ m+nt\�\	o[p[qrm�s�jxq®n>p±|}szjl]�p7m+g
«�]+j{¹,]�]p�jxX[]�«[|}nimu¼°¹aX[qrmuX0q}\��[|®]\�]�pBjxhYjxX[]�wus�jl]�m+n>pBjlwxnt|¿sz|}�tn>wlq®jlX[\Østp��0jlX[]¸jxwxstp�hk\�qrhlhlq}ntp�«�|®nimu¼
¹aX�q}muX°X7szp��i|}]h¡jlX�]¸§©_765jxq®\�]�n>oijxh£)WYX[qrh¡p�]�¹�st|®�>ntwxq�jxX[\ºmszpQjxXFo�h,«7]¸]s>hkq}|®g�szp7�°q}p�m+wx]�\�]�pBjusz|}|®g
�[]��[|}n�gt]L�#q}p.]+Óiqrh{jxq®p��Hq®p[��wxs>h{jxwlo�m+jlo[wx]Qp[]�j{¹Ån>wl¼ih�¹aq®jlXÙs�hlq}\^��|®]�Á�wl\	¹,stwl]�n>w!�iwxq®ª>]�w�o[���twust�i]Qn>p
]LstmuX�p[ni�i]t£

� � 10�÷���������������� ��-u���±� �����÷� �,��&
� �!-�����&*�u��1 	

¥µX�q®|}]¸§U§©~@»±X7st�°«�]�]p0�i]Lhkq}�tp�]��jxn!¹,ntwx¼	q}p0s!|®n�¹Y¯Ì|}szjl]p�m+gQhlgFhkjl]\¶�tjxX[]¸§U~©�t�[¤L��¯N«�s>hk]L���t�>�[£®¤>¤
�[]�ªFq}m�]h©jln¶¹aX[qrmuXO¹,]!X�s>�Os>m�m+]Lhlh©��]�|}|2q}pHjlX�]^X�q®�>Xi¯N|rs�jx]�p�m�g�m�s�jx]��>ntwxgt£�WYX[qrhU|}]�#o�hUjln¶st��sz�ij¸jlX[]
o7hk]�nz�2s�¾,q®p�stwlg° 2ÓF��ntp�]�pBjlqrsz|Â¾Ys>mu¼tnz�¶jxn	jxX[]�X�stwx�i¹Yszwx]¸¹Å]�X�s>�0szj@X�szp��Ã£

����� � � � ����� � � � � � ���C� � �

§ºm+n>\��[|®]�jl]^¦Ãq}pBo[Ó��[wlq}ªt]w©��n>w©jxX[]^§U~Ö�>�i¤L��muX�q®��hl]+j�qrhUs9ª�szq}|rsz«[|}]���wxnt\ jlX�]�b¶o�|�jxq®«�stp��O§,jxX[]�wxn>h
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jxX[]0jlwuszp�hl\�q}hxhkq}ntp½hkjxszjlqrh{jxq}mh!o7hk]L�.jln�st�[st�ij^jlX[]¶m+o[wxwx]�pBj!wus�jl]�hk]�j�stwl]�jlX[nBhk]0�t]p[]�wus�jx]�±«Fg±jlX[]
jxwxstp�hl\^qrhxhkq}ntp½nt�@jlX�]��7stmu¼t]�jxh	¹aX[n>hl]�wxszjl]¶hk]�j�qrh��
cP 	 �[� �
�cP �[��� � P �[�¡stp�� ���FP ��szp7�
jxX�s�j°stwl]�hkjlq}|®|@��wl]Lhk]p>j�q}p²jxX[]H»��{»�`	£)¾,]mszo�hl]0jlX[]Hv) ¡~/nz�©jxX[qrhQwxszjl]�hl]+jQq}h°|®n�¹Ø]p[nto��tXÃ�ÅjlX[]
wus�jx]^m�ntpBjlwxnt|2st|®�>ntwxq�jxX[\/jlXFo�h�¹aq}|}|*jlwxg�jln¶q}p�m+wx]s>hk]	jlX[]Qwus�jx]^hl]+j�st�>szq}pÃ�ÃgFq}]�|r�iq}p[��hkn>\^]�jlX[q}p[��|®q}¼t]
� �
CP � �7���
�CP 	���� �	�HP 	 �i�istp�� �
�CP �>�Ô£
§,j,ntp[]@��ntq}pBj�>jlX[]U��stmu¼>]+juh2¹aX[n>hl]@wus�jx]@hk]�jÅqrh)X[q}�tXQ¹aq}|®|�wx]stmuX^jxX[]@��wxntpBj)nz�¿jxX[]U»��{»*`�stp���¹aq}|®|

«�],jlwx]szjl]�	«Fg�jlX[]aX7szwu�i¹,stwl]�?DjlX[]g!szwx],|®q}¼t]|®g�jxn©�Rstq®|�¹aX[q}muX	¹aq®|}|[\Qsz¼>]¡jxX[]Ywxszjl]am+n>pBjlwxnt|Fsz|}�tntwxq®jlX[\
�[wln>�°jlX�]�m�o[wxwl]p>jYwus�jl]�hl]+j@×Bo[q}mu¼F|}gt£2�@n�¹,]�ª>]�wL�>q®jaq}hY|}q}¼t]�|}g�jlnQ�i]Lm+wx]s>hk]©jlX[]�wus�jl]�hl]+j,jlnFn�\!o�muX���ntw
jxX[]�hlst\^]^wx]sthlntp7h@q®j�q}p�m�wl]Lsthl]��q®jUjxnFn0\	o�muXO�[wx]�ªFq}nto�hl|}gt£�¥�]	X�s9ª>]!n>«�hk]wlª>]�¶jxX[qrhU��X[]�p[n>\�]�p[n>p
�[o[wlq}p[���[wx]�|}q}\^q}p�stwlgH]�Ói�7]wlq}\�]�pBjxh�stp��±¹,]QX�s9ªt]Qwx]��[wxni�io�m�]�#q�j!q}p½hlq®\	o[|}szjlq}ntp.sth!hkX[n�¹ap±q}p±jlX[]
m�o[wxªt]¸p�sz\�]���N/ Ñ�ÒtÑ Í�É�Æ H�!�� ��� $ �Qq}p�»�q®�>o[wl]�¤L�[£
¥�]	muX[nBhk]�jxn0s9ª>ntqr��jxX[qrh@�[wxnt«[|}]�\ «Fg0\�ni�iq®��gFq®p[��jlX[]^b�§ �a¥µ�{»��©�[wlq}ªt]wajln°�7szwuhk]�jxX[]�jxwxstp�h{¯

\�qrhlhlq}ntp	»��{»*`´]s>muX�jlq}\�]YsUwus�jl]YmuX�stp[�t]ÅX�sz�[��]�p7hÂjxn�sz�[�[|}g�jlX�],wus�jx]ÅmuX�stp[�t]¡jln�]s>muX�jlwuszp7hk\�qrhlhlq®n>p
�[]hxm+wxq®�ijxntw*m+n>p�m+]wlp[]L��q}\^\�]L�iq}szjl]|®g>£�§@|}|F��o[wljlX[]w2hkq}\!o[|rs�jxq®n>p�h�szp��!]+Ói�7]wlq}\�]�pBjxhY�Ro[p[|}]hxh�]�Ói�[|®qrm+q®jl|}g
hkjxszjl]L���,¹Å]wl]�m+n>p��io�m+jl]L�0¹aq®jlX�jxX[q}h@\^ni�iq®Á�]L�0ª>]�wuhkq}ntp�nz��jlX[]!b�§ �a¥µ�{»��asz|}�tntwxq®jlX[\¶£
�Ìj	hlX[n>o[|}�#«�]°p[nzjx]�OjlX�szj�jlX�]Q��szq}pi��o[|¡stp��±m+nBh{jx|®gH��wlnim+]Lhlh�nt�,�7szwuhkq}p[�0jlX[]Qjxwxstp�hl\^qrhxhkq}ntp��i]+¯

hxm+wxq}�ijln>w�»��{»*`/¹aX[]p[]�ª>]�w°s�wxszjl]�muX�stp[�t]�p[]�]L�[h^jln.«�]�sz�[��|®q}]�³m+n>o[|r�Ù«�]Hsz|}|®]ªFq}szjl]�²q®�¸�[wxnt��]�w
X7szwu�i¹,stwl]Uhko[���7n>wkjY��ntw,jxX[q}hYX7st�0«7]]�p��[wln�ªFqr�i]�Ã£�»�ntwY]+Ó[sz\��[|}]t�iq®j@hkX�nto[|r��«�]��7nBhlhlq}«[|®]Ujln�q}p�m+|}o��i]
q}p°]LstmuX�jlwuszp7hk\�qrhlhlq®n>p°�i]hxm+wxq}�ijln>w¡s���ntq}pBjl]�wÅjln!jlX[]Uwxszjl]�¬�m+n>o[pBj)��szq}wuh)wus�jlX�]�w)jxX�szp°jlX[]¸wxszjl]�¬�m+n>o[pBj
�7szq}wxh¡jlX[]\Qhk]|®ª>]h£*§©|�jx]�wxp�s�jxq®ª>]¸�[]hlq®�>p�h)jxX�s�jao�hl]�szp�n>pi¯ÀmuX[q®��m�s>muX[]©nt��wus�jl]�¬�m�nto[pBj¡��szjkjx]�wxp�h,ntp0s
��]�wl¯À�i]hkjlq}p�s�jxq®n>p0«7sthlq}h,¹,nto[|r�0st|}hln�«7]���n>hxhlq®«[|}]t£

�� ����� �JQ�� à � � ���������i���L� Ü � Ü ���
¾,]Lm�szo7hk]¡jlX[]a§UbH~@~³sz|}�tntwxq®jlX[\$qrh*«�sthl]�!ntp�jxX[]@hxsz\�],hl]+j*nz��q}�[]sth*�i]ªt]|®n>�7]L����ntw2§U§©~@»,��jxX�s�j2qrh��
jxX[]ao�hl]Ynz��s�¾Y )¾½jln�st�[st�ij*jlX[]ahlo�m�m�]hxh�jlX[wx]hlX[n>|}�¿�>hkq}\�q®|rszw*��stwxst\^]�jl]wxh*m�stp	«�]Yj{¹,]sz¼>]�¿£�§@\�ntp[�
jxX[]hl]t�>jlX�] H Ñ Í�
 % ÎxÎuË�030 � Ð /lË*0 Ð Ç�Æ92�szp��^jxX[] H É���
 % ÎxÎuË�030 � Ð /lË*0 Ð Ç�Æ92°��szwusz\�]+jx]�wuh2szwx]ajlX�]@j{¹,n�\^nBh{j
q}\��7n>wkjuszpBjÅ�7szwusz\�]+jx]�wuh�£�¥#]��iqr�°p[ntj,«�nzjxX[]�wÅjln^]�ª�sz|}o�szjl]@jxX[]¸q®p�<7o[]�p�m�]©nt� H Ñ Í�
 % ÎuÎuË�0�0 � Ð /xË*0 Ð ÇzÆ92
hlq}p�m+]°q}p�m�wl]Lsthlq®p[��q®j	¹,nto�|}�#��o[wljlX[]w^�[]m+wx]s>hk]^jxX[]0st«[q®|}q®j{g#nt�ajlX[]�§¸b�~@~Øst|®�>ntwxq�jxX[\äjxnOwx]s>mÔj�jln
muX7szp[p[]|�m�ntp��[q�jxq®n>p�muX�szp��t]h£*»�q}�to�wl] �	hlX[n�¹@h)X�n�¹ H É ��
 % ÎuÎuË*030 � Ð /lË�0 Ð Ç�Æ62�q}p�<�o�]�p�m�]h¡jlX[]¸ntoijx�[oij
nt�ÂjxX[]�§Ub�~©~5st|®�>ntwxq�jxX[\¶£

§Uh�]+Ói�7]LmÔjx]�¿� H É���
 % ÎxÎuË�030 � Ð /lË*0 Ð Ç�Æ92O��nt|}|}n�¹@h@jxX[]^hxsz\�]^��s�jljl]wlp#nt«�hl]�wxªt]L��q®p�»�q®�>o[wl]Q��?©jlX[]
jxX[wxnto[�>X[�[oij�q}p�m+wx]s>hk]Lh¸¹aq�jxX.q�juh�q®p7m+wx]sthl]t£°§Uh�q}p.ei]mÔjxq®n>p±��£ �[£þ�i�Ã¹,]°�in�p[ntj!muX[nFn>hl]	jxX[]QX[q}�tX[]Lh{j
ª�st|®o[]^��n>hxhkq}«[|}]�jln¶s9ªtn>q}���[]m+wx]s>hkq}p[�0q�juh¸st«[q}|®q®j{g�jln�wl]LstmÔjUjln¶muX�szp�p[]�|2m+n>p��iq®jlq}ntpOmuX7szp[�>]hUwxst�[q}�[|®g
stp���hk]�jkjl|}]���ntwYjxX[]�ª�sz|}o[]�nz�Y¤L�	¹aX[qrmuX0qrh@×Bo[q®jl]�m+|}n>hl]¸jln�jxX[]��[|}szjl]Lszo¶\Qs�Óiq®\	o[\¶£

æ�æ í����ÔôÔõ��
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»�q}�to[wx] �=? �Àp�<�o[]p�m+]�nt�¶jlX[]�ª�st|®o[]�nz�Ob�s�Ó�eFo7mÔ¯
m�]hxhlWYX�wl]LhkX[n>|}��ntp0jlX[]���]�wl��ntwx\Qszp�m�]Unt�*§¸b�~@~
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»�q®�>o[wx]�¤L�=?Hb¶]Lszp´�tnFni�i�[oij���ntw°s.hlq}p[�t|}]0X�nt�³¹aq�jxX
~@¾Y§©~��7b�§ �@¥µ�{»��Ô��szp���§UbH~@~5\^ni�i]�hl]�|}]m+jlq}ntpÃ£

�� ��� � � Ü ��� à �E�±� � � Ü � Ü �1�4QÕ�L�
WYX�]	hlq®\	o[|}szjlq}ntp�wx]hlo[|®jxh�7¹aX[qrmuXHszwx]!hlo[\�\Qszwxq®Ä]�¶q}p#»�q®�>o[wx]°¤���7m+|}]stwl|}g¶hkX[n�¹5jxX�s�j�§Ub�~@~ �7]wk¯
��n>wl\Qh�\	o�muX±«7]�jkjx]�w�jxX�szp�jxX[]°ntwxq}�tq}p�sz|2wus�jx]°m+ntpBjxwln>|)sz|}�tntwxq®jlX[\äo7hk]L�#q}p±jlX�]0b�§ �@¥µ�{»����iwxq}ªt]�w
stp��0jlX�szj@q�j©s>muX[q}]�ªt]Lhahkq}\�q®|rszwa��]�wl��ntwx\Qszp�m�]¸jln°~@¾Y§©~5n>p¶s9ª>]�wusz�>]t£2�@]wl]�sz�Bszq}pÃ�FjlX�]!¾Y )¾Å¯N«�s>hk]L�
s>�[sz�[jlq}ªt]^\^]LmuX�szp�q}hl\dq}h¸jxX[]Q\Qszq}pOwx]s>hkn>pH��ntw¸jxX[q}h�jlX[wxnto[�>X[�[oij�q}\^��wln�ª>]�\�]�pBj@?UjlX�]^��wln>«�sz«[q}|}q�j{g
nt�ÂjxwlgFq}p[�Qs	wus�jx]�hk]�j@¹aX[q}muX�wx]×Bo[q}wl]LhÅpFo[\�]wln>o�hYwl]�jlwuszp�hl\�q}hxhlq®n>p�h¡qrha�>wl]Ls�jl|}g°�iq}\�q®p[qrhlX[]�¿£

��� � ��� � � 	 �]� ��	��Ua� 	 ���U�
�����

`Uo�wUjx]hkj�hk]�jlo[��¹,s>h�m+wx]s�jx]�Ojln¶sz�[��wln9Óiq}\�szjl]�sth�m+|}n>hl]�|}gHsth¸��n>hxhkq}«[|}]�wl]Lsz|®¯N¹,ntwx|}�¶o7hk]Qm�s>hk]Lh�£^§©h
hlo�muXÃ�B¹,]UmuX[nBhk]¸s�j{gF�[q}msz|�n��°m+]U]�pFªFq®wxntp�\^]pBj¡¹aq�jxX�\QszpFg���]�nt��|®]U¹,st|®¼Fq}p[����wxnt\ºntp[]Un��°m+]©jln	jlX[]
ntjlX[]w@?Us��t�B�i£}¤t¤«�¬9�°§amm+]hxh¸v�n>q®pBjQ�Rs0¨@]+jx�t]Lszw¸¥ � 	>�>�t�@¹,s>hUhl]+jxo[�O¹aq®jlX±s°��wlq}ª�s�jl]Qe[eF� �ºq}p#stp
n	�°m+]�szp7��s^|rsz�ijxnt�¶¹aq®jlXHs � /lÇ � Ñ � �N/ Ñ Í�ÇLÎuÇ��@ÇzÆ92���m�\Qm+qrsQm�szwu�0«�sthl]��ntp�jxX[]�§©~©�>�i¤9�	muX�q®��hl]+j
¹YsthÅhk]�jlo[�0q®p0szp[ntjlX[]wÅn	�Qm�]Ust�[�[wxn9ÓFq}\Qs�jxq®ª>]�|}g�¤��\^]�jl]wxh,s9¹,s9g!��wln>\ºjlX[]�§am�m�]hxh¡v�ntq}pBj£*¥#]UÁ�wuh{j
q}p�hkjxst|®|}]��szp�o[p[\�ni�iq®Á�]���i£ 	[£þ�	¦Ãq}pBo[Ó�¼t]wlp[]|¿szp���s�~a]�[�Us�j@�[£ ��¦Ãq}pFoiÓ0�iqrh{jxwlq}«[oijxq®n>p0n>p�jxX[]�jl]Lh{j
|rsz�[jlnt�¶szp7�°jxX[]�p�jl]Lh{jx]�0jlX�wl]]�ªt]�wuhlq®n>p�h¡nt��jxX[]!b�s>�i¹aq�Á��iwxq®ª>]�w�?

� �N/ Ñ�ÒzÑ ÍDÉ�Æ H É�2�È Ñ � ?2jxX[]�ntwxq}�tq}p�sz|Do[p[\�ni�iq®Á�]��b�s>�i¹aq®Á��[wlq}ªt]w£
� H É�2�È Ñ � ?*jlX[]�b�st�[¹aq�Á¶�iwlq}ªt]w¡\�ni�iq®Á�]�°jln�sz�[�[|}g�q®\�\�]�[q}szjl]�|}gQwus�jl]¸muX�szp��t]h¡ntp°q®jxhÅjxwxstp�h{¯
\�q}hxhkq}ntp¶»��{»�` stha�i]Lhlm�wlq}«�]�0q®pHeF]LmÔjlq}ntp��i£ ��£þ�i£

� ! HJ"
" ?LjlX[]ab�s>�i¹aq�Á^�iwlq}ªt]wÂ\�ni�iq®Á�]��jln�sz�[�[|}g�q®\�\�]�[q}szjl]�|}g�wus�jl],muX�szp��t]h�szp���q®\��[|}]�\�]�pBj
jlX[]�§¸b�~@~5wus�jl]�m�ntpBjlwxnt|Ãst|®�>ntwxq�jxX[\¶£

W�n�\�q�jxq®�Bs�jl]�jxX[]°ª�szwxqrs�jlq}ntp7h�nz�,jlX[]�jxwxstp�hk\�qrhlhlq}ntp±m+ntp7�iq�jxq®n>p�h�¹aq®jlX±jxq®\�]t��¹,]QwxstpOjxX[wl]]°hk]�jxh
nt�)]+Ói��]�wxq®\�]�pBjuh@¹aX[nBhk]	wl]Lhko[|®jxhUszwx]!hlX[n�¹apHq}pO»�q®�>o[wl]Lh�¤>¤t��¤L�i�Dszp7�.¤���£©WYX[]!�>n>st|Ânz�)]LstmuXHnt�2jlX[]

ã�å�æÃãÕç
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jxX[wx]�]°hl]+jxh!nz�Y]+Ói��]�wxq®\�]�pBjuh�¹Ysth¸jln#m+nt\���stwl]^jxX[]�s9ªt]wxst�t]	jlX[wxnto��tX[�[o[j!stmuX[q}]�ª>]��«FgHj{¹,n�nz�YjlX[]
jxX[wx]�]��iwxq®ª>]�wuh�£

»�ntwa]s>muX0hl]+janz�*]+Ói��]�wxq®\�]p>juh��F¹,]�|®nBst�i]L��q}p�jxX[]�¦Ãq}pFoiÓ�¼>]�wxp[]�|¿sz|®jl]wlp7s�jlq}ªt]|®gQ]LstmuX0nz�ÂjxX[]�j{¹,n
hl]�|}]m+jl]L���[wlq}ªt]wxhastp��¶h{juszwljl]�¶s 	>�t��hl]m+n>p��¶m+n>p>jxq®pFo[n>o�h �t�Bb¶«[��h�� �¸vµh{jxwl]Lsz\Ø��wxnt\¢jlX[]!|}st�ijln>�
jxn�jlX�]@ntp[|}g^\�s>muX[q}p[]a|®nims�jl]L��ntp�jxX[]�¤�>�>b¶«���h2]+jxX[]�wxp[]�j¡|®q}p[¼^nz�DjlX�]U§am�m�]hxh)v�ntq}pBj£*¥#]©]+Ói]m�oijl]L�
jxX[qrh©jx]hkj��°jlq}\�]hU��ntw�]LstmuXHnt�)jlX[]^j{¹,n0hl]�|}]m+jl]�#�iwxq®ª>]�wuh©szp7�Hwx]m+n>wx�[]�¶jxX[]^s9ª>]�wusz�>]�jlX[wxnto[�>X[�[oij
s>muX[q}]�ªt]L���io�wlq}p[��]s>muX0]�ÓF��]�wxq}\^]pBj£
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»�q®�>o[wx]	¤ �=?)b�§ �@¥µ�{»��,ªt]wxhlo�ha`Uwlq}�tq}p�st|Db�§ �a¥µ�{»��

�U]hl�[q®jl]ÅjlX[],ª�szwxq}st«[q®|}q®j{g¸nt�[jlX�]Å]�ÓF��]�wxq}\^]pBjxh�L¹,]Ym�szp!nt«�hl]�wxªt]2jxX[]Ym+|}]szw��7]wk��n>wl\Qstp�m+]Åq®\��[wxn�ªt]�¯
\�]p>j!s>muX[q}]�ªt]L��«Bg ! HJ"
" n�ªt]�w�«�nzjxX �,/ Ñ�ÒtÑ Í�ÉzÆ H É�2zÈ Ñ � szp7� H É�2�È Ñ � q}p½»�q®�>o[wl]Lh�¤L�¶stp��´¤��[£
»�q}�to[wx]h,¤9�Ustp��0¤���hkX�n�¹.jlX�szj ! HJ"
" wx]s>muX[]�!ntp�s9ªt]wxst�t]Å�z�Bb¶«[�7h*¹aX[q®|}]��N/ Ñ�ÒzÑ ÍDÉ�Æ H É�2�È Ñ � szp7�
H É�2�È Ñ � wx]s>muX[]�¶n>pOs9ªt]wxst�t]��z�Bb¶«[��h£U»�q}�to[wx]°¤>¤	hlX[n�¹@hYjlX7s�j �,/ Ñ�ÒtÑ Í�ÉzÆ H É�2�È Ñ � szp�� H É�2�È Ñ �
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�[n�p[nzj�X�s9ª>]Qs�hkq}�tp[q®Á7ms�jlq}ªt]�s9ªt]wxst�t]	jlX[wxnto��tX[�[o[j!�iq��D]�wx]�p7m+]Q]�ª>]�p#jlX[n>o[�tX±¹,]°m+n>o[|}��n>«�hk]wlª>]^s
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