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


- *. /*���
 0'
1��324�&�����5��� �$, 6��7# �8��*. ������

9;:=<?>A@B:B<?>�CEDGFH<?IJ<?>LKNMAO;P�<RQS<TKJFH<

UVXWZY�[]\_^`V]ab\�cedgfLc�^hWji�\kV][mljnpoqV]ajnrV
s?atovuwV][yxyo_\_zgc{dgfLYw|}o d]cw[yato~Y&��UmYwu�ovx

U3Y�u�ovx��hf��A�J�J�w�J�
��^�Y�ov|��?��|�o �ro~Y�a���Wj[eY&xpY�ab\��j��n]xp��itny��Y�u�ovx]�_V��wi

�G�?�p���&�t�w�

 {¡B¢�£b¤�¥�¦b§�¦©¨pªR«!¨(¦tª�¨¬¥e¨¬¡H¢;§S�®Z¯p§�¢�¤�®�¡°±¤�²�¨¬²B³B¡�®�«S´�¨¬²�µw¨!¶�·¸¢eª�§w¯]¢�¤�®�¡3¹S®�º�¢�¤�¡�µ»_T°±³¼¶½¹¿¾
¦tª�®w¢e®¸¯]®�´ZÀ�®wªLÁÂ®wÃb¤�´�¨(§w²Â£�®Z¯!¡�¨p¢X«!®wª�Ä¸¥S»~ÅÆ°±Çh¶!È�¥y¾yÉ�ÊmËRÌ�ÍRÎHÏÐÌ¸Ñ �rÒ ÎjÓ;Ô �GÕ�Ö¿×�Ø��±� Ë ���
Øv� Ñ�Ì �t� Í � Ó � ÎÐÙ"Ú �t�p�B�t���ÛØ ÎjÍ �¼� ÎÆÜjÝ ØvÞ ÌGÓXÝ � Ý � Ì � Ì¸Ë � Ï Ø Î �Û��ß  =¡�¦b§�ª�¢�¤�¯pºt´à§�ª¬á�T°±³¼¶½¹
¯p§w¡ãâ�[{Y��wi�Yw|v|�zN��ovx]nyc�u�Vp[Æ¯pº�ª�ª�¨¬¡J¢¢e®w¦©®�´�®wµ�¤�¯p§w´/¯�£b§�ª�§w¯]¢e¨pª�¤�¥e¢�¤à¯p¥®wÀS¢�£�¨ä¡�¨p¢X«!®wª�ÄÐáL¥�ºt¯y£.§w¥
¦©®w¦bºt´à§�¢�¤�®�¡�²�¨¬¡t¥�¤�¢XåG²b¤�¥e¢eª�¤�Ãjº�¢�¤�®�¡�áHª�¨¬¥�¤�²tºb§w´jÃj§�¢e¢e¨pª�åäÁ�§�¦�áb§w¡t²�¢eªy§�æ`¯¼´�®�§w²ç¥�¢�§�¢�ºt¥pÉbÈ�£b¤�¥
ÄZ¡�®�«h´�¨¬²�µw¨g¯p§w¡NÃ©¨�®wª�µ�§w¡t¤�èp¨¬²N¤�¡4¢�£�¨`À�®wª�Áé®wÀ�§�¥e¨p¢3®wÀSâwiZo~��ova¸âê[{c�i�\kV]xyá?¨¬§w¯�£.®wÀ�«S£t¤�¯y£
¯]®�¡t¥�¤�¥e¢�¥®wÀh§ë¯y£t§w¤�¡�®wÀSµ�ºb¤�²t¤�¡�µÆ¦©®�¥�¤�¢�¤�®�¡t¥BÃ©¨p¢k«(¨p¨¬¡ã§ê¦b§w¤�ª®wÀh¥e®�ºtª�¯]¨ä§w¡t²�²�¨¬¥e¢�¤�¡b§�¢�¤�®�¡
´�®Z¯p§�¢�¤�®�¡t¥¬É&È�£t¨(µ�ºb¤�²t¤�¡�µSª�®�º�¢e¨�¤�¡�À�®wª�Á�§�¢�¤�®�¡3¤�¥;´�¨¬§�ª�¡t¨¬²BÃ¸åm¤�¡b²t¤�ìZ¤�²tºt§w´w¡�®Z²�¨¬¥;²tº�ªy¤�¡�µ�ª�®�ºt¢e¨
²t¤à¥�¯]®�ìw¨pª�åÆ¦b£t§w¥e¨wá�§w¡t²ë¤�¢¿¯p§w¡íÃ©¨ºt¥e¨¬²ê¢e®�µ�ºt¤�²�¨3À�ºt¢�º�ª�¨3ª�®�º�¢e¨Â²t¤�¥�¯]®Ûìw¨pª�å�¦bª�®¸¯]¨¬¥�¥e¨¬¥%¤�¡ê§
ÁÂ®wª�¨í¨pæ`¯p¤�¨¬¡H¢�Á`§w¡t¡�¨pª¬É�T°±³¼¶!¹î¤�¥G¨¬¥e¦©¨¬¯p¤�§w´�´�åï¥�ºt¤�¢�§�Ãb´�¨ÆÀ�®wªçÁÂ®wÃb¤�´à¤�¢kåãÁÂ®Z²�¨¬´�¥G«S£t¨pª�¨
¡�®Z²�¨¬¥!§�ª�¨h¡�®w¢!ºt¡t¤�À�®wª�Á�´�å3²t¤�¥e¢eªy¤�Ãbº�¢e¨¬²�ÉwR°h³¼¶!¹	¯p§w¡g¨]·¸¦j´�®�¤�¢�¢e®w¦©®�´�®wµ�¤�¯p§w´j¯�£t§�ªy§w¯]¢e¨pª�¤�¥e¢�¤�¯p¥
¤�¡ë¢�£t¨¬¥e¨�ÁÂ®Z²�¨¬´�¥¿§w¡t²7´�¤àÁ�¤�¢S¢�£t¨�¥e¨¬§�ª�¯�£N¥e¦b§w¯]¨�¤�¡ëª�®�º�¢e¨�²t¤�¥�¯]®Ûìw¨pª�åê¦tª�®Z¯]¨¬¥�¥e¨¬¥¼¤�¡ë§äÁÂ®wª�¨
ª�¨pðj¡�¨¬²¼µwª�§w¡¸ºt´�§�ªy¤�¢kå%¢�£t§w¡3�®Z¯p§�¢�¤�®�¡3°h¤à²�¨¬²B¹S®�º�¢�¤�¡�µ»_T°±¹±¾�¦tª�®w¢e®Z¯]®�´~É�ñZ¤àÁmºt´à§�¢�¤�®�¡%ª�¨¬¥�ºb´�¢�¥
¥�£t®�«ò¢�£t§�¢�T°±³¼¶!¹ò®�º�¢e¦©¨pª�À�®wª�Á�¥/T°±¹ò§w¡t²äó¼ñZ¹ò¤�¡G¢e¨pª�ÁA®wÀRª�®�º�¢�¤�¡�µ3®�ìw¨pªy£�¨¬§w²�áb¥�§�ì¸¤à¡�µ
º�¦ä¢e®Gô�õJöG÷pøJù�öúÃtª�®�§w²t¯p§w¥e¢�ª�®�º�¢�¤�¡�µ�ÁÂ¨¬¥�¥�§�µw¨¬¥S¯]®�ÁÂ¦j§�ª�¨¬²ç¢e®`R°h¹û§�¦t¦tª�®�§w¯y£�É

üÂVpzÂý½c�[{��x]��þ¿ºt¤�²t¤à¡�µBª�®�ºt¢e¨¿§w¡b²gÀ�®wª�«/§�ª�²t¤�¡tµmª�®�ºt¢e¨wát³¼¡�®�«h´�¨¬²�µw¨¿²t¤�¥�¯]®Ûìw¨pª�åját³B¡�®�«S´�¨¬²�µw¨
µ�ºt¤à²�¨¬²�ª�®�º�¢�¤�¡tµ�átT°±³¼¶½¹BábÅç®wÃb¤à´�¨%§w²ç£�®Z¯¼¡�¨p¢k«(®wª�ÄZ¥

ÿ����������
	������������������������������� �"!$#%!'&)(+*,��	-,�/.0��(1��2����3�54 #�3����687:9)9,;



< =?>A@)BDC�E�FHG:@)I�CJ>

K"L+M�N�OQP1R�SUT�L-VXW�P�Y5Z[L+\^]`_aK"bdcdegfihjNQklR:W�N�W�m0\�R:k�Y�\^n�V?Y�n�\�P?OQP3k^klW�P?Y5ZoL+\�]pm0L:\�qrP3S�Mts
Ruk�P�Y�L:m1ZlNQ\^P3O�P3k�k8W�LvS�P3kpY�TwR�YxR�\�P V3R:ywR:M�O�P%L:mXqrL)zvNQW�{uR:\�L+n�W�S|m0\�P?P3O�s:}of~T�P3\�P�N�k
W�L��-��P?S|NQW-m0\�R:k�Y�\�n�V?Y�n�\�PUk�n�V�T�R�k8MwR�k�P%k�Y�R�Y�NQL+W�k3}�e�R:V�T|qrL+M�NQO�PpW�LvS�P"R:V?Y�kpR:k8R:W
P3W�Sv�5k^svk�Y�P3q R:k�Z[P?OQO�R:k�R`\�L+n-Y�P3\?}ofjZoL'qrL+M�N�OQPxW�LvS�P3krZlN�Y�T�NQW�Y�T�PUY�\�R:W�k�qrNQk^k�N�L+W
\�R:W�{+P�L�m/P,R�V�T%L:Y�T�P3\iV,R:W"V3L+qrq�n�W�NQV,R�Y�P1S�N�\�P3V�Y�O�spzvN�R�Y�T�P�R:S%T�L-V1ZlNQ\^P3O�P3k�kiOQN�W�]�}wb
q�n�O�Y�NQT�L+y"\^L+n�Y�P�N�k�W�P?P3S�P?S ZlT�P3W Y�T�P�S�P3k^Y�NQWwR�Y�NQL:W%NQkiMJP?s+L:W�S%Y�T�P�V3L)z:P3\�R�{+P�L:m/Y�T�P
k�P?W�S�P3\?}$��P?W�V3P�\�L:n�Y�N�W�{xNQk1Rp]�P?s�V?L+qryAL+W�P3WtYXL:m[K"b�c�egf�yJP3\^m0L:\�q8R:W�V3P�}�b�W2n�q��
MAP?\1L:m�\�L+n-Y�NQW�{xy�\�L:Y�L-V?L+OQkdTwR,z+P�MAP?P3W`y�\�L:yAL+k^P3S�m0L+\XKUb�cdegf~k�S�n�\^NQW�{pY�T�P�\�P?V3P3WtY
s+P3R:\�k%�
�:������}�K"L+k�YrL:m�Y�T�P3k^P"\^L+n�Y�NQW�{�y�\^L:Y�LvV3L+O�k�V,R:W�MJPUV?O�R:k^k�N��wP3S�NQWtY�L�Y5ZoLuV3R�Y�P��
{+L+\^NQP3k? �y�\�L+R:V?Y�N�z+Pry�\^L:Y�LvV3L+O�kXR:W�S�\�P,R�V?Y�N�z+P%_�L+Wv�5S�P?q�R:W�S�h�y�\�L:Y�L-V?L+OQk?}�¡5Wuy�\^LtR:V�Y�N�z:P
R:y�y�\^LtR:V�T�P?k3��P3R:V�T�W�LvS�P�ZlNQO�OAq8R:NQWtY�R:NQWr\�L+n-Y�NQW�{�NQW�m0L:\�q8R�Y�N�L+WrY�L�R:OQOJyJL+k�k^NQM�O�PdS�P?k^Y�N
�
WwR�Y�NQL+W�kdNQ\�\^P3k^yAP?V?Y�N�z+P�L:m�N�Y�k1n�k�R:{+P:}¢¡5W`L:W-�5S�P?q�R�W�S�R:y�y�\^LtR:V�T�P?k3�$RpW�LvS�P�yJP3\�m0L+\�qrk
\�L+n-Y�PjS�N�k�V?LDz:P3\�s�R:W�S�q�R:N�WtY�P3W�R:W�V3PoL+W�O�s�ZlT�P3W�W�P?P3S�P?S�}t£�n�P[Y�LdY�T�P[W�LvSwR:Ovq8L:M�NQO�N�Y5s
R:W�Srm�R:k^Y�V�TwR:W�{+NQW�{�Y�L+yJL+O�L+{:s+�:L+W8S�P3q8R:W�S�y�\�L:Y�L-V?L+OQkg{+P?W�P3\�R:OQO�s�L+n�Y�yAP?\^m0L+\^q�y�n�\^P3O�s
y�\�L+R:V?Y�N�z+PXy�\^L:Y�LvV3L:OQk3}

¡5W�ZlN�\�P3O�P3k^k¤W�P�Y5Z[L+\^]Xk�NQq�n�O�R�Y�NQL+W�k3�3Y�T�PoqrL+M�N�OQN�Y5sdqrL-S�P3O2TwR:kHR�k^NQ{+W�N��wV,R�W2Y�N�q8ywR�V?Y�L+W
Y�T�PoyAP?\^m0L+\^q�R�W�V3PoL:m�Y�T�P[y�\^L:Y�LvV3L+O2n�W�S�P3\/P�z�R:OQnwR�Y�NQL:W�})f~T�PjqrL+M�N�OQN�Y5s�qrL-S�P?O-S�NQV?Y�R�Y�P?k
T�L)Z¥Y�T�P1W�LvS�P?kjq8L)z:P�NQW�Y�T�P1W�P�Y5Z[L+\^]2k3��ZlT�N�V�Tx\�P3k^n�O�Y�kjNQW�W�P?Y5ZoL+\�]�S�svWwR:qrNQV3kok�n�V�T
R:k�O�NQW�]�M�\^P,R:]�R:{+P?k3��\^L+n�Y�P�m�R:NQO�n�\�P?k3�AR:W�S�V�TwR�W�{+P3kXN�W W�LvSwR:O¤S�P3W�k^N�Y5s�R�W�S Y�L+yJL+O�L+{:s+}
bdO�O�Y�T�P3k^Pdm�R:V�Y�L+\^k[V,R�WxR�¦AP3V?YoY�T�PdyAP?\^m0L+\^q�R:W�V3PiL:m�Y�T�P1R:S�T�L-V�\�L+n�Y�NQW�{�y�\�L�Y�LvV3L+O��tNQW
Y�P?\�qrk/L:mJ\�L+n-Y�NQW�{1LDz:P3\^T�P,R:S¢�tywR:V�]:P�Y�S�P3O�N�z+P?\^s�\�R�Y�NQL���R:W�S�P?W�S-��Y�L��5P?W�S�S�P3OQR,s+}:b�{:L-LvS
k�n�qrq8R:\^spR:W�SUV3L+qrywR:\^NQk�L:WxL:mHz�R:\^NQL+n�k~q8L+M�NQOQN�Y5srq8LvS�P3O�kjV,R�W"MJP1m0L+n�W�SUNQW`�¨§���}

bdqrL+W�{�Y�T�P1y�\^L+yAL:k�P3SxqrLvS�P3O�k3�2Y�T�PU©�ªiR:W�S�L+q¬«'R,svyAL:NQWtY�U�®�)¯��¢q8L+M�NQOQN�Y5s�qrL-S�P?OAN�k
q8L:k^Y�ZlNQS�P3O�s�n�k�P?S�NQW1yJP3\�m0L+\�q8R:W�V?P�P?z�R:OQn�R�Y�N�L+W1L:m�R:S�T�L-V�\�L:n�Y�N�W�{~y�\�L�Y�LvV3L+O�k3},¡5WXY�T�N�k
q8LvS�P?Oa�3N�W�N�Y�N�R:O�O�slR�OQO�Y�T�P�q8L:M�NQO�P¤W�LvS�P3k�R:\^P�n�W�N�m0L:\�qrO�siS�NQk�Y�\^NQM�n�Y�P3SXNQW1Y�T�Pgk�N�q�n�O�R�Y�NQL:W
R:\�P3R�}H«¥T�P3W'Y�T�Ppk�N�q�n�O�R�Y�NQL:W�k�Y�R:\�Y�k3�HP,R:V�T�W�LvS�Ppk�Y�R,svk�R�Y�N�Y�k�NQW�N�Y�N�R�OgyAL+k^N�Y�NQL+W`m0L+\
Rrk^yAP?V3N��wV�S�n�\�R�Y�NQL+WUV,R:O�OQP?Sx°�±:²t³)´�µ�¶¸·�´���R:W�S"Y�T�P3W"\�R:W�S�L+qrO�sxk^P3OQP?V?Y�kdRrS�P3k�Y�NQW�R�Y�N�L+W

�



ZlN�Y�T�NQW�Y�T�Prk^NQq�n�O�R�Y�NQL+W�R�\�P,R-��R:W�S`k^Y�R:\^Y�k�qrL)z-N�W�{pY�L)Z[R:\�S�k�Y�T�NQk1S�P?k^Y�NQWwR�Y�NQL+W�ZlN�Y�T
Rrk�Y�R:M�OQPXk�yJP3P?S��wZlT�NQV�T"NQkl\�R:W�S�L+qrO�s8V�T�L+k�P?W%m0\�L:q¹Rry�\�P3S�P?�wW�P?S \�R�W�{+P:}�«¥T�P3W"Y�T�P
q8L:M�NQO�P�W�L-S�P[R:\�\^N�z:P3kgR�YHY�T�PoS�P3k�Y�N�WwR�Y�N�L+W��DN�Y�ZlNQO�O2k^Y�R,s�Y�T�P?\�P[m0L:\�°�±:²t³)´�µ�¶¸·�´[k�P?V3L+W�S�k3�
Y�T�P?W V�T�LvL+k�P?k1R:W�L�Y�T�P?\dS�P?k^Y�N�WwR�Y�NQL+W%R:W�S%W�P?Zºk�yJP3P?S�R:W�S%V?L+WtY�N�Wvn�P3kdY�L�qrLDz:P:�¢R:W�S
k�LrL+W�}

f~T�P�©�ªiR:W�S�L+q¹«'R,svyAL:NQWtY�8q8L+M�NQOQN�Y5spqrL-S�P3O$S�LvP3k�W�L�Y�V,R�y�Y�n�\^P�Y�T�P�qrL+M�N�OQN�Y5sxR:W�S
Y�L+yJL+O�L+{+NQV3R:OJV�TwR:\�R�V?Y�P?\�N�k^Y�N�V3klNQWxY�T�PXV,R:k^P3klZlT�P3\^P�W�LvS�P?k�q8R,spV3O�n�k^Y�P3\iR�Yik�L:q8P1k^n�M-�
\�P?{+NQL+W�k�L�m¢N�W2Y�P3\^P3k^Y�N�W�k^Y�P,R:SrL:m�\�R:W�S�L:q8O�s�qrL)z-N�W�{�R:\�L:n�W�S�}2»wL+\gP���R�q8y�O�P:�+Y�T�P3\^PdR:\^P
k�P�z+P3\�R:OjP�z+P3WtY�krLvV3V?n�\�\^NQW�{ R�Y�S�N�¦¢P?\�P?W2Y�y�O�R:V?P3k�L+W�R%O�R�\�{+PrV,R:qry�n�k?�¤qrL+M�N�OQP�n�k�P?\�k
\�LtR�q¼m0\^L+q½L+W�P1P?z:P3WtYlOQLvV,R�Y�NQL:W8Y�L�R:W�L:Y�T�P3\?��ywR:n�k^NQW�{�m0L+\~R�V?P3\^Y�R:NQWxyJP3\^NQLvSpL:m�Y�NQqrP
R�YpP3R:V�T�OQLvV,R�Y�NQL:W�}¤«�P MAP?OQN�P?z+PUY�T�N�k8N�k�qrL+\�PU\�P3R:OQN�k^Y�NQVxY�TwR�W|\�R:W�S�L+qrO�s�V�T�LvL+k�N�W�{
S�P3k�Y�N�WwR�Y�N�L+W�}�bdW�L:Y�T�P?\dP���R�q8y�O�P�N�kiY�TwR�YdY�T�P3\^P�NQk�R:W L:M�k^Y�R:V3O�P�\�P?{+NQL:W¾_�O�NQ]�P�R�OQR:]:P,h
ZlN�Y�T�NQW%Y�T�P�k�N�q�n�OQR�Y�N�L+W R:\^P,RxR:W�S Y�T�P�qrL+M�N�OQP�n�k�P?\�k�R:\�P�\^P3k�Y�\�N�V?Y�P3S m0\�L:q¿P3WtY�P3\�N�W�{
Y�T�P?k�P�\�P?{+NQL:W�k3}j¡5WÀL+\^S�P3\pY�L�V3R:y�Y�n�\�P�Y�T�NQkp]2NQW�SÀL�m�qrL+M�N�OQN�Y5s�y�R�Y�Y�P3\�W�k3�lR¾\�P?V3P3WtY
Z[L:\�]x�ÂÁ:��y�\�L+yJL+k^P3S�Y�T�Pr©�ªiP?k^Y�\�NQV�Y�P?S�ª�R:W�S�L+qÃ«'R,svyAL:NQWtY��qrLvS�P3O�}�¡5W�Y�T�NQk/qrLvS�N��wP?S
q8L:M�NQO�N�Y5s�q8LvS�P?Oa�tRXq8L:M�NQO�P[W�LvS�PlZlNQOQO-\�R:W�S�L+qrO�s�V�T�L-L+k^PdRXS�P?k^Y�N�WwR�Y�NQL+W�L+W�O�s�m0\^L+q¬R
k�P�YlL:m�k�n�M-��\�P?{+NQL+W�k3�-ZlT�NQV�T�R:\^P1k�P3y�R:\�R�Y�P3SUR:kjk^q�R�OQOJywR:\^Y�kjL:m$Y�T�P�ZlT�L+OQP�k�N�q�n�O�R�Y�NQL:W
R:\�P3R�}�bÄk^NQqrNQO�R�\oqrL+M�N�OQN�Y5s�qrLvS�P3OJZjR:kln�k^P3SUNQW`�ÆÅ���}�Ç-L+qrP1q8L:\�P�\^P3V3P?WtYiZoL+\^]pL+WUR:S
T�LvV�qrL+M�N�OQN�Y5s�q8LvS�P3O�NQW�{�V,R:WUMAP1m0L+n�W�S"N�W`�ÆÈ-��É���}

¡5W%Y�T�NQklywR:yJP3\?�JZoP�R:S�L+y�YiY�T�P ©�ªiP?k^Y�\�NQV�Y�P?S ªiR:W�S�L+qÊ«uR,svyAL+N�WtY��qrL+M�N�OQN�Y5s�qrL-S�P3Oa�
R:W�S�y�\^L+yJL+k�P�R8W�P?ZË\�L+n-Y�NQW�{pR:y�y�\�LtR:V�T¢ �Ì�L-V3R�Y�N�L+W%b�NQS�P?S�Í1W�L)ZlOQP3S�{+P�e¤�vY�\�R�V?Y�N�L+W
ªiL:n�Y�N�W�{Î_�Ì�b�ÍXe�ªdh�y�\^L:Y�LvV3L:Oa}¤f~T�P"S�P?k�N�{+WÎL�m1Ì�b�ÍXe�ªÊNQkrR:N�q8P?S�R�Y�Y�R:]2NQW�{�R�S-�
z�R:WtY�R:{+PdL:m$Y�L+yJL+OQL:{+NQV3R:OwV�TwR:\�R:V?Y�P3\�N�k^Y�NQV3k�_¸m0L+\[P���R:q8y�OQP:�-S�NQk�Y�\^NQM�n�Y�NQL+W8L:m�yAL:y�n�O�R�Y�NQL:W
S�P3W�k�N�Y5s�hXL:m[Y�T�P8W�P?Y5ZoL+\�]�}/£�n�\�NQW�{"R�\�L:n�Y�PrS�NQk^V3L)z+P?\^s�y�\�LvV3P?k�k?�HL+n�\�R�y�y�\�L+R:V�T'R�Y��
Y�P?q8y�Y�k~Y�LrP��vY�\�R:V?Y�]2W�L)ZlOQP3S�{+P�L�m¤Y�T�P�W�LvS�PXS�P?W�k�N�Y5s�S�NQk�Y�\�N�M�n�Y�NQL+W�NQWxY�T�P�W�P?Y5ZoL+\�]��
R:W�SpqrP3qrL+\^NQÏ3P?kgY�T�P�k^P3\^NQP3koL:m�O�L-V3R�Y�N�L+W�k�R:OQL:W�{�Y�T�Pd\^L+n�Y�P�ZlT�P?\�PdY�T�PdW�LvSwR:OJS�P?W�k�N�Y5s
NQk1T�N�{+T�}J«uP�V,R�OQOHY�T�P�k�P?\�NQP?kXL:m�©^NQqryAL:\^Y�R�W2Y�pOQLvV,R�Y�NQL:W�k�_0W�L:YXW�LvS�P3k�h1R:kXRUÐ:²-¶�Ñ:¶¸ÒvÐ
Ó�Ô ²-µ5´�}Hf~T�Ppq8L�Y�N�z�R�Y�NQL+W�MJP3T�N�W�S�Y�T�P�Ð:²v¶�Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´xN�k�Y�TwR�Y,��NQW�q�R�W2s`k^N�Y�n�R�Y�N�L+W�k3�
P?z:P3WpY�T�L+n�{+T8NQW�S�N�zvNQS�nwR�OwW�L-S�P3k�q�R,s�qrLDz:P�m�R:k�Y,�tY�T�PdyJL+y�n�OQR�Y�N�L+W�S�P3W�k^N�Y5srS�N�k^Y�\^NQM�nv�

§



Y�N�L+W�L:m[Y�T�P�W�P?Y5ZoL+\�]�S�LvP3k�W�L:Y�V�TwR�W�{+Prk�LU\�R:y�N�S�O�s:}�fHR:]:P8RUO�L-L:] R�YXY�T�Pry�\�P?zvN�L+n�k
V,R:qry�n�kxP�z+P?W2Y�k%P���R�q8y�O�P: �ZlT�NQO�P NQW�S�N�zvNQS�n�R:Odn�k^P3\^kUq8R,s|V?L+q8P R:W�SÀ{+L'm0\�L+q R:W
P?z:P3WtYdO�L-V3R�Y�N�L+W8Y�L�R:W�L:Y�T�P3\?��\�P?O�R�Y�N�z:P3O�srm�R:k�Y,�-Y�T�P�Y�L:yAL+O�L+{+N�V,R:O�S�N�k^Y�\^NQM�n-Y�NQL:WpL:m$Y�T�P?k�P
yAL:y�n�O�R�Y�P3S"P?z:P3WtY1k�yJL:Y�k�ZlNQO�O$k^Y�R,sUqrL+k^Y�O�s�n�W�V�T�R:W�{+P?S�LDz:P3\iY�T�P�Y�NQqrP:}�f~T�N�k�L:M�k�P?\��
z�R�Y�N�L+W�Õ^n�k^Y�N��wP3klY�T�P�yJL+k�k^NQM�N�OQN�Y5spL:m¤S�NQk^V3L)z+P?\�NQW�{8Y�L:yAL+O�L+{+N�V,R:OAV�TwR:\�R�V?Y�P?\�N�k^Y�N�V3kiL:m¤Y�T�P
W�P?Y5ZoL+\^]J��ZlT�NQV�T`Z[PrY�P?\�qÖR:k�{+n�N�S�NQW�{�N�W�m0L+\�q8R�Y�NQL+W�}¢×�k^NQW�{�Y�T�Pr{+n�N�S�NQW�{UN�W�m0L+\^q�R��
Y�N�L+W���Z[P�V,R:W'm0n�\�Y�T�P?\�WwR�\�\�L)Z¬Y�T�Ppk�P3R:\�V�T¾k^ywR:V?PxNQW�Y�T�P�\^L+n�Y�PpS�NQk^V3L)z+P?\^s�y�\�LvV3P?k�k
R:W�S��¢R�YdY�T�P�k�R:q8P�Y�N�q8P��JL)z:P3\�V?L+qrP�Y�T�P�y�\�L+M�O�P3qØL:m�©�z:L+NQS�xR:\�P3R�NQW"Y�T�P�W�P?Y5ZoL+\�]�}
Ç-NQq�n�O�R�Y�NQL+W�\�P?k�n�O�Y�k�k�T�L)Z|Y�TwR�Y�Ì�b�ÍXe�ªÙV3R:W8k�R,z+Pin�y�Y�L�§+ÚtÛpÜ,Á2Å:ÛºM�\^LtR:S�V3R:k^Y�V3L:W-�
Y�\^L+Owq8P?k�k�R:{+P3koV3L+qrywR:\^P3S�Y�LXY�T�P�Ì�b�ª�R:y�y�\�LtR�V�T��tZlT�NQO�PlR:V�T�NQP�zvNQW�{�T�NQ{:T�P3\�S�P?OQN�z:P3\�s
\�R�Y�NQL�R:W�S"k^NQqrNQO�R�\oL+\~MJP?Y^Y�P?\iP?W�S-�aY�L���P3W�SUS�P3OQR,s+}

f~T�P�\�P?k^Y1L�mgY�T�N�k�ywR:yJP3\�NQk�L+\^{tR:W�N�Ï3P?S�R:kdm0L+O�OQL)Zlk3}�¡5W`Ç-P?V?Y�NQL+W`�-��ZoP�y�\�L)zvNQS�P�k�L+qrP
y�\�P?OQN�q8N�WwR:\�N�P3k?}wf~T�P�S�P3k^NQ{+W�L�m�Ì$bdÍXe�ªºy�\�L�Y�LvV3L+O�NQk�S�P3k�V?\�N�MAP?S`N�W�Ç-P?V?Y�N�L+W�§�}AÝHP?\��
m0L+\�q8R:W�V?PlP?z�R:OQn�R�Y�N�L+W�L:m$Ì�b�ÍXe�ª�MwR:k�P?SpL+Wrk�N�q�n�O�R�Y�NQL:W�NQk�y�\�P?k�P3WtY�P3SxNQW�Ç-P?V?Y�N�L+W�Á�}
Ç-P3V�Y�N�L+W'ÅxL+n�Y�OQN�W�P3k1Y�T�P8\^P3O�R�Y�P3S`P?¦AL+\�Y�k3��m0L+O�OQL)ZoP3S�Mts�Y�T�PrV3L+W�V3OQn�S�NQW�{U\�P?q�R�\�]2kXNQW
Ç-P3V�Y�N�L+WUÈ�}

Þ ß�BDà-á�I�â'I�>$ã�B�I0à-ä

¡5W�Y�T�NQk�k�P?V?Y�N�L+W���ZoP8�w\^k^Y�N�WtY�\�LvS�n�V?PrY�T�PrL+yAP?\�R�Y�NQL+W`L:moåwL-LvS�N�W�{�MwR:k�P?S'\�L:n�Y�PrS�NQk��
V3L)z+P?\^s�NQWpR�SpT�LvVdW�P�Y5Z[L+\^]2klR:koZoP3O�O¢R:koY�P3V�T�W�NQæ2n�P?kjNQWp\^P3S�n�V3NQW�{�åwLvL-S�N�W�{�LDz:P3\^T�P,R:S
S�n�\^NQW�{�Y�T�P�y�\�LvV3P?k�k3}�ç�n�\[Ì�bdÍ�e�ªÀR:y�y�\^LtR:V�TpN�ko\^P3OQR�Y�P?S8Y�L�Y�T�N�koO�NQW�PlL:m�S�NQk^V3n�k^k�NQL:W�}
«uP�Y�T�P3Wuy�\�P3k^P3WtY�k^L+qrP8N�q8yJL+\^Y�R:WtYXR:k^k�n�qry�Y�N�L+W�k�q�R�S�P�Y�L�m�R:V3N�OQN�Y�R�Y�P�Y�T�PrS�N�k�V3n�k��
k�N�L+Wrm0L:\�Y�T�Pl\�P?k^YoL:m¢Y�T�NQk�ywR:yJP3\?}t«uP~ZlNQO�OwR:O�k�L�S�NQk^V3n�k^k�Y�T�P�W�L:Y�N�L+W�L:m$Ð:²v¶�Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´��
ZlT�NQV�T�NQkgY�T�P�V3L+\^W�P3\^k^Y�L+W�PdL�m�L+n�\�Z[L:\�]�NQWrY�T�N�k�y�R:yAP?\3�-R:W�SrY�T�P�S�N�¦AP3\^P3W�V?PdMJP?Y5ZoP3P3W
Ð:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ5´�R�W�S�è Ô�Ó�é ± Ó Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´�}

Ì�b�ÍXe�ªÀN�W�T�P3\^N�Y�k�Y�T�P�\�L:n�Y�P�V,R:V�T�N�W�{�k�Y�\�R�Y�P3{�srm0\^L+q¼£XÇ�ªX}-¡5WxR�S�S�N�Y�NQL+W�Y�L�V,R:V�T�N�W�{
è Ô�Ó�é ± Ó Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´UR:k�£XÇ-ªêS�LvP3k?�gÌ�b�ÍXe�ªÊR:OQk^L�R�Y^Y�P3qry�Y�k�Y�L�V,R�V�T�PUR W�P?Zë]vN�W�S

Á



L:miNQW�m0L:\�q8R�Y�N�L+WuR�MAL+n-Y�Y�T�PxW�P?Y5ZoL+\�]�Y�L+yJL+OQL:{:s%ì'Ð:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´�}gíos�V,R�V�T�NQW�{ Y�T�P
Ð:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ5´�³rNQW`Ì�b�ÍXe�ª��¢Y�T�P�Y�L+yJL+O�L+{+NQV3R:O�V�TwR:\�R�V?Y�P?\�N�k^Y�N�V3k1L:m�Y�T�PrW�P?Y5ZoL+\�]�R:\^P
P��-y�O�L+N�Y�P3S��wT�P?W�V3PXY�T�P�qrL+M�N�OQN�Y5s8qrL-S�P?O�n�k^P3S%N�W"k�Y�n�S-sxZlNQOQO¢TwR,z+P�R�{+\^P,R�Y�P3\lNQqrywR:V�Y
L+WUL+n�\lR:O�{+L+\�N�Y�T�qU}

îvï¸ð ñ�ò Ô)Ô Ñ:¶¸ÒvÐ�ói±�³)´�Ñ�ô Ô ²-µ5´XõX¶Q³)ö Ô�÷ ´ Ó�ø

ç�W-�5S�P?q�R�W�S�y�\^L:Y�LvV3L+O�k3��k�n�V�TrR:k/£ds-W�R:q8N�VjÇvL+n�\�V?P~ªlL+n�Y�N�W�{�_�£XÇ�ªdho�Æ¯���R:W�S�bdS�T�LvV
ç�W�S�P?q�R:W�S�£�N�k^Y�R�W�V3Pgù�P3V�Y�L+\[_�biç1£~ùXh�\�L+n-Y�NQW�{��¨ú����DL:m¸Y�P?W�n�k^PoåwLvLvS�NQW�{~Y�P3V�T�W�N�æ2n�P3k
Y�L k^P,R:\^V�T'm0L+\�R%W�P?Z¼\^L+n�Y�P�}¤»HOQLvL-S�N�W�{�MwR:k^P3S¾\�L:n�Y�P8S�NQk^V3L)z+P?\^s`Z[L+\^]2k�R:k�m0L+O�OQL)Zlk3}
«¥T�P3WuRxW�L-S�P�Ç�TwR:kXk^L+q8P�SwR�Y�RpY�LUk�P?W�S�Y�LUW�L-S�Pr£½M�n�Y�TwR:k�W�L�P��-N�k^Y�N�W�{U\�L+n�Y�P
Y�L�Y�T�P1S�P3k�Y�NQW�R�Y�N�L+W���N�YjZlNQO�O¢N�W�N�Y�N�R�Y�PdR�\�L:n�Y�P1S�N�k�V?LDz:P3\�sxy�\�LvV3P?k�kiMtsxM�\�L+R:S�V,R�k^Y�N�W�{�R
\�L+n-Y�P���\�P?ævn�P3k^Y¤ywR:V�]�P?Y,}�bdW�NQWtY�P?\�qrP3S�NQR�Y�PgW�L-S�P�¡��Dn�yJL+W�\^P3V?P3N�zvN�W�{iY�T�P�\�L+n�Y�P���\�P3æ2n�P?k^Y
ywR:V�]�P?Y�m0L+\/Y�T�P~�w\^k^Y�Y�N�q8P���ZlN�OQO�\^P3M�\^LtR:S�V3R:k^Y�Y�T�Pl\�L+n�Y�P���\�P3æ2n�P?k^Y[R:{tR:N�W�N�mJN�Y�S�L-P?k�W�L:Y
]2W�L)Z�Ri\^L+n�Y�P�Y�LiY�T�P�S�P?k^Y�N�WwR�Y�NQL+W�W�LvS�P�£�}�»HNQWwR:O�O�s:�?ZlT�P?W�Y�T�P�\�L:n�Y�P��5\�P?æ2n�P3k�Y/ywR:V�]�P?Y
R:\�\^N�z:P3kgR�Y¤RdW�LvS�PX_¸ZlT�NQV�T�q8R,s�MAP�Y�T�PjS�P3k^Y�NQWwR�Y�NQL:W�W�LvS�Pj£|N�Y�k^P3O�m�h�Y�TwR�Y¤TwR:kgR�\�L+n�Y�P
Y�L�W�LvS�P�£��wR�\�L+n-Y�P���\�P?y�O�sxy�R:V�]:P�YdN�k~k�P3WtY�MwR:V�]�Y�LrY�T�PXk�P?W�S�P3\iW�LvS�P�ÇA}

fHL�\�P3S�n�V3P�Y�T�P�åwLvL-S�NQW�{rL)z+P3\^T�P,R�S���R8z�R:\^NQP?Y5s"L:mgL:y�Y�N�q8N�Ï,R�Y�NQL+W�klTwR,z:P�MAP?P3W�S�P�z+P?O��
L+yJP3S�}v»wL+\�P���R:qry�OQP��2£XÇ�ª¥R:{+{+\^P3k�k^N�z:P3O�s�n-Y�NQO�NQÏ?P3k�\�L+n-Y�PiV,R:V�T�N�W�{�k�Y�\�R�Y�P?{:s�Y�L�\�P3S�n�V3P
Y�T�P�W2n�q�MJP3\�L:m�\�L:n�Y�P��5\�P?æ2n�P3k�YjqrP3k�k�R:{+P?k3}�b�k�Y�T�Pd\^L+n�Y�P��5\^P3y�O�s�q8P?k�k�R:{+Pdy�\�L+ywR�{tR�Y�P?k
MwR:V�]pY�LrY�T�P�\^P3æ2n�P?k^Y�P?\3�AR:OQO¢W�P3N�{+T2MAL+\^NQW�{�W�L-S�P?kdR�OQL+W�{�Y�T�P�\^L+n�Y�P�V3R:WUOQNQk�Y�P?W�Y�LrY�T�P
\�L+n-Y�PpN�W�m0L+\�q8R�Y�NQL+W`NQW¾R"y�\�L+qrNQk^V3n�L:n�k�Z[R)s'R:W�S¾k�Y�L+\^P�Y�T�Px\^L+n�Y�PpNQW�m0L:\�q8R�Y�N�L+W�NQW
N�Y�k[V,R�V�T�P:}wÌ$R�Y�P3\?�-ZlT�P?W"R�W�P?Zû\�L+n-Y�P���\�P?ævn�P3k^YlqrP3k^k�R:{:P�NQkjy�\�L+ywR�{tR�Y�N�W�{�N�W�Y�T�P�W�P?Y��
Z[L:\�]���R:W¾NQWtY�P3\�qrP3S�N�R�Y�P�W�LvS�PpY�T�R�Y�TwR:k�R V3R:V�T�P3S�\�L:n�Y�PpY�L Y�T�PxS�P?k^Y�NQWwR�Y�NQL+WuV,R:W
\�P?y�O�sxY�L8Y�T�P�\^P3æ2n�P3k�Y�P?\dZlN�Y�T�L+n�Yi\�P?O�R,svNQW�{�Y�T�P�\^L+n�Y�P��5\^P3æ2n�P3k�Y1qrP3k�k�R:{+P�}¢ÇvL8Y�T�P�Y�L��
Y�R:Ol\^L+n�Y�N�W�{`LDz:P3\^T�P,R:S�V3R:WÙMJPU\�P3S�n�V3P?S�}[f~T�P"S�NQk�R:S�z�R:WtY�R�{+P"L�m1V,R:V�T�NQW�{�\�L+n�Y�P"N�k
Y�TwR�Y�Y�T�P?k�P�V,R:V�T�P3S�\�L+n�Y�P3k�q8R,s'MJPxL+M�k�L:OQP?Y�PpMts'Y�T�PpY�NQqrPpN�Y�NQk�n�k�P3S¢�gP3k�yJP3V?N�R:O�O�s
n�W�S�P?\�\�P?O�R�Y�N�z:P3O�s�T�NQ{+T�q8L+M�NQOQN�Y5s+}$ç�n�\�NQS�P3R%NQkXY�T�R�Y�N�Y�ZlN�OQO�MAP8q8L:\�P�S�P3k�N�\�R:M�OQP�Y�L
V,R:V�T�Prk^L+qrP�OQL+W�{��5O�N�z+P?S%y�\^L+yJP3\^Y�NQP?k�L:m�Y�T�P�W�P?Y5ZoL+\�] L�Y�T�P?\dY�TwR�W�Y�T�P�Y�L��5MJP���M�\�L+]�P3W

Å



\�L+n-Y�P3k?}2¡5W8\^P,R:O�qrL+M�NQO�N�Y5s�ywR�Y^Y�P?\�W�k?�vW�L-SwR�OwS�P3W�k^N�Y5s�q8R,s�W�L:Y�MJPin�W�N�m0L+\^q�R:V?\�L+k^k�Y�T�P
W�P?Y5ZoL+\^]J}�ÇvL+q8P�ywR:\�Y�k�L:mgY�T�P�W�P�Y5Z[L+\^]%q8R,s%TwR,z:P�S�P3W�k^P�V3O�n�k^Y�P3\�k1L�m�W�L-S�P3k3�AZlT�NQO�P
k�L+qrPiL:Y�T�P?\�ywR:\^Y�koq8R,s�TwR,z+P�k�ywR:\^k�P?O�s�S�N�k^Y�\^NQM�n-Y�P3S8W�LvS�P3k?}2«�PiMAP?OQNQP�z+PiN�Y�NQk�T�P?OQy�m0n�O
Y�L�S�NQk^V3L)z+P?\jR:W�S8V,R:V�T�P�Y�T�NQk�]vN�W�SrL:m�W�LvSwR:OwS�N�k^Y�\�NQM�n�Y�N�L+W�NQW�m0L+\^q�R�Y�NQL:W�R:W�S�n�k�PdN�Y�Y�L
{+n�N�S�P�m0n�Y�n�\�PX\�L+n-Y�PXS�NQk^V3L)z+P?\^s�y�\^L-V?P3k^k�P3k?}

bdW�L�Y�T�P?\oY�P?V�T�W�N�ævn�P�Y�L�\�P?S�n�V3P�åwL-LvS�N�W�{�L)z:P3\�T�P,R:SxN�k�n�k�NQW�{�Y�T�Pd{+P?L+{+\�R�y�T�NQV3R:OwOQLvV,RD�
Y�N�L+W�Y�LdOQNQqrN�Y�Y�T�PjåwLvL-S�NQW�{dR:\�P3R�}�f~T�NQkgR:y�y�\�LtR�V�TrN�k¤n�k^P3S�NQW�k�L+qrP[y�\^L:Y�LvV3L:OQk¤k^n�V�TrR:k
Ì�b�ª¼�
�,Ú��/R�W�S £1ªiegb1K �®�+�3��}�bdV3V?L+\�S�NQW�{rY�L�MJL:Y�T%Y�T�P�k�P?W�S�P3\dR:W�S%Y�T�P�\^P3V?P3N�z:P3\?üýk
OQLvV,R�Y�NQL+W�k3�tRX\�P?S�n�V3P?S�åwLvL-S�NQW�{Xk�n�M-�5\^P3{+N�L+W8V3R:W�MJPiS�P?�wW�P3SpN�W�k^Y�P,R:SrL:m¢å�L-LvS�NQW�{XY�T�P
P3WtY�N�\�P�W�P?Y5ZoL+\�]�}�»wL+\[P���R:q8y�OQP:�vNQWpÌ$bdªÀY�T�P�{+P?L+{+\�R�y�T�NQV3R:OJOQLvV,R�Y�NQL+WrNQW�m0L:\�q8R�Y�N�L+W8N�k
V,R:\^\�N�P3SpZlN�Y�TxY�T�P1\^L+n�Y�P��5\^P3æ2n�P3k�Yiq8P?k�k�R�{+P3k?}�×�yJL+Wx\�P?V3P3N�zvNQW�{rR�\�L:n�Y�P��5\�P?æ2n�P3k�Y�qrP3k��
k�R:{:P:�-R:WpNQWtY�P3\�qrP3S�N�R�Y�PiW�L-S�PiZlNQO�OwS�P?Y�P3\�qrNQW�P�N�m�N�YoNQk�NQWrY�T�P�\�P3S�n�V3P?SpåwL-LvS�N�W�{�R�\�P,R-}
ç�W�O�sUY�T�L:k�P�W�LvS�P3kdNQW Y�T�P�OQN�q8N�Y�P3S"R:\^P,Rp\�P?M�\�L+R:S�V,R�k^Y1Y�T�P�\�L+n�Y�P���\�P3æ2n�P?k^YXqrP3k^k�R:{+P��
T�P3W�V3P%Y�T�P%W2n�q�MJP3\8L:m1\^L+n�Y�N�W�{uqrP3k^k�R:{:P3k�N�k8\^P3S�n�V3P3S¢}j¡5W|k�L:q8PUV,R:k^P3k?�[T�L)ZoP?z+P?\3�
Y�T�N�k[qrP?Y�T�L-S�L:m�S�P?�wW�NQW�{�Y�T�PdåwLvLvS�NQW�{�R:\�P3R�k�L+O�P3O�s8MtsrY�T�Pdk�L+n�\^V3PXR:W�SxS�P3k�Y�NQW�R�Y�N�L+W
OQLvV,R�Y�NQL+W�kjNQkjY�L-L�V3L+R:\�k^P�N�W�{+\�R:W2n�OQR:\�N�Y5s+}-¡5W"k^L+q8P1L�Y�T�P?\iV3R:k�P?k3��N�Ylq8R,spW�L�YlMAP�R:M�O�P
Y�LrL)z+P3\^V3L+qrP�Y�T�P%©�z+L+N�S�rR:\�P3R8N�W�Y�T�P�W�P?Y5ZoL+\�]"R:W�SUTwR:klY�Lr\�P?k�L+\�Y�Y�Lrå�L-LvS�NQW�{�Y�T�P
P3WtY�N�\�PXW�P�Y5Z[L+\^]`_�S�N�k�V?n�k�k^P3S%OQR�Y�P?\~NQW"Ç-P?V?Y�N�L+WU§�}��Dh�}

ç�n�\[qrL:Y�N�z�R�Y�N�L+W�MAP?T�NQW�SxÌ�b�ÍXe�ª¥N�koY�L�P��-y�O�L+N�Y�Y�T�PdY�L:yAL+O�L+{+N�V,R:O-V�TwR:\�R�V?Y�P?\�N�k^Y�N�V3koNQW
W�L+W-��n�W�N�m0L+\�qÄW�P�Y5Z[L:\�]�P?Wtz-N�\�L+W�q8P?W2Y�k3}D«¥N�Y�T�Y�T�P[R:k�k^NQk�Y�R:W�V?PjL:mw{:n�NQS�N�W�{d]2W�L)ZlO�P3S�{+P��
Ì�b�ÍXe�ª¿WwR�Y�n�\�R:O�O�s�OQP3R:S�k�Y�L¾P?z:P3WþqrL+\^P OQN�q8N�Y�P3S�k�P3R:\�V�TÀk�y�R:V3P`R:W�S�Y�Tvn�kxq8L+\^P
\�P?S�n�V3P?Sp\�L:n�Y�N�W�{�L)z:P3\�T�P,R:S��2ZlT�N�OQPlMAP?NQW�{�V,R�ywR:M�O�PiL�m�Mts-y�R:k�k^NQW�{�k�L+qrPp©�z+L+N�S��R�\�P,R-}
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k^N�Y�N�L+W�N�W�{8Çvsvk^Y�P?q _���Ý�Ç�h��
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� e�R:V�T W�L-S�P`]:P?P3y�k Y�\�R:V�]¥L:m�Y�T�P�W2n�q�MJP3\%L�m�W�P?NQ{+T2MJL+\�k"N�YUTwR:k?}�f~T�N�k"V3R:WþMJP
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� e�R:V�TUW�LvS�PXTwR:kiR:WUegW�S-�5k�svk^Y�P?q ×�W�N�ævn�P�¡5S�P3WtY�N��wP3\�_�e�×i¡�h�}
� f~T�P?\�P�P��-N�k^Y�k�Rx{+P3L:{+\�R:y�T�NQV3R:O/OQLvV,R�Y�NQL:W k�P?\^zvNQV?P _¸m0L+\1P���R:qry�OQP���k�P?P"�
�DÉD�¸h�}�«¥T�P3W
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Ó�Ô ²-µ5´�}ob½è Ô�Ó�é ± Ó Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´ N�krR�k�P?\�N�P3k�L�m1W�LvS�P%e�×i¡5k8ZlT�N�V�T|V3L+W�W�P3V�YxR�k^L+n�\^V3P
W�LvS�P�Y�L�R S�P3k^Y�NQWwR�Y�NQL:W'W�LvS�PpT�L+y¾MtsuT�L+y�}HbØÐ:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´�N�k�R k�P?\�N�P3k�L:m8©^N�q��
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OQLvV,R�Y�NQL+Wx_�S�P?k^Y�N�WwR�Y�NQL+W�h�}+¡5WrywR:\^Y�NQV?n�O�R:\?��ZoP�V?L+W�k^NQS�P?\�W�L-S�PlyJL+y�n�OQR�Y�N�L+W�S�N�k^Y�\^NQM�n-Y�NQL:W
NQW�Y�T�N�k�y�R:yAP?\3�JR:W�S�Y�T�P�NQqryJL+\^Y�R:W�V3P1L�mgR8O�L-V3R�Y�N�L+WxNQkiS�P�Y�P3\^q8N�W�P3SUMts�Y�T�P�W2n�q�MJP3\
L:m�W�P3N�{+T2MAL:\�NQW�{�W�LvS�P3kiR�YjY�TwR�Yly�OQR:V3P�}�¡5WxY�T�NQkjV?L+WtY�P��vY3��R�{:n�NQS�N�W�{�\^L+n�Y�PdNQklR�k�P?\�N�P3k
L:m�OQLvV,R�Y�NQL+W�k�R:OQL:W�{�Rpè Ô�Ó�é ± Ó Ñ:¶¸ÒvÐ Ó�Ô ²vµ5´�ZlT�P3\^PUY�T�P3\^PUk^P3P?q8k�Y�L�MJP�q�R:WtsuW�L-S�P3k
V3O�n�k^Y�P3\�N�W�{�Y�L+{+P�Y�T�P?\3}$»wL+\XP���R:qry�O�P:��Ç
	 í�	 Ì�	 K 	 b	 ��	 « 	 £
NQk�Rxm0L+\^Z[R:\�S�NQW�{�\�L:n�Y�PrMAP�Y5Z[P?P3W'W�L-S�P?k�Ç�R:W�Su£�}�bdk^k�n�qrP�Y�TwR�Y�W�LvS�P3k�íd�HK���«
R:\�P1N�W�OQLvV,R�Y�NQL+W�k�ZlT�P3\^P1Y�T�PXW�LvS�P1S�P?W�k�N�Y5sxNQk~T�N�{+T���ZlT�P3\�P3R:klW�LvS�P3kiÌg��b����¥R:\^P1NQW
OQN�{+TtY�O�sUyJL+y�n�OQR�Y�P?S�R:\�P3R:k3}¢f~T�P3\^P?m0L+\^P:��Rx{+n�N�S�NQW�{p\�L+n-Y�P�MJP?Y5ZoP3P?W¾ÇAüÆk1OQLvV,R�Y�NQL+W R:W�S
£�üýklO�L-V3R�Y�N�L+WpNQk? $_�����������h�	 _�����������h�	 _����������[h�	 _����������¢h�	 _��� D���� �h�}
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NQW�m0L:\�q8R�Y�N�L+W'S�n�\^NQW�{�Y�T�P�\�L+n�Y�P�S�NQk^V3L)z+P?\^s�y�\�LvV3P?k�k?}�¡5W�Y�T�PUW�P��vY�\^L+n�W�S�L:md\�L+n�Y�P
S�NQk^V3L)z+P?\^s�y�\^L-V?P3k^k3��Y�T�N�k1NQW�m0L:\�q8R�Y�N�L+W%V3R:W�MAP�n�k^P3S�Y�L�{+n�N�S�P�Y�T�P�\^L+n�Y�P�S�NQk�V?L)z+P3\�s
S�NQ\^P3V�Y�NQL:W¾R:W�S¾WwR�\�\�L)Z¼Y�T�P�k�P,R�\�V�T�k�ywR:V?P:�/P�z+P?WÙR�Y�R"�wW�P?\�{+\�R:W2n�OQR:\�N�Y5s�Y�TwR:W'Y�T�P
Ì�b�ª R:y�y�\�LtR�V�T�}
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¡5W Y�T�N�kdk^P3V?Y�NQL+W¢�AZoP�S�P3k^V3\�N�MAP�L+n�\�y�\^L+yJL+k�R:O�ì"RxÌ�LvV,R�Y�NQL+W"bdNQS�P3S�Í1W�L)ZlOQP?S�{+P�e¤�2�
Y�\�R:V?Y�NQL+W�ªiL+n-Y�NQW�{�_�Ì$bdÍXe�ª�h�y�\�L:Y�L-V?L+Otm0L+\¤K"b�c�e�f~k?}+f~T�PjÐ:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´�³oì�ZlT�NQV�T
TwR,z+PpY�T�Pp]2W�L)ZlOQP?S�{+PpL:m~Y�T�PpyJL+y�n�OQR�Y�N�L+W`S�P3W�k^N�Y5suS�NQk�Y�\�N�M�n�Y�NQL+W`L:m~Y�T�PpW�P?Y5ZoL+\^]�ì
y�O�R,sUR:W%NQqryAL+\�Y�R:WtYi\�L:OQPXNQW%Ì$bdÍXe�ªXüÆkd\�L:n�Y�P�S�NQk^V3L)z+P?\^s"y�\�LvV3P?k�k3}¢e¤��N�k^Y�NQW�{8]vW�LDZlO
�
P3S�{:P�V3R:W8MJPln�k�P?S8Y�L�{+n�NQS�PjY�T�Piå�L-LvS�NQW�{��+R:W�S8W�P�Z�]2W�L)ZlOQP?S�{+Piq�R,s�MJPlS�NQk^V3L)z+P?\�P3S
NQW�Y�T�PdV?L+n�\^k�P1L:m$\^L+n�Y�P�S�NQk^V3L)z+P?\^s:}�«uP�ZlNQOQO�S�N�k�V?n�k�kjY5ZoL�NQqryAL:\^Y�R�W2Y�m0n�W�V?Y�N�L+WwR:O�N�Y�NQP3k
L:m[Ì$bdÍXe�ªX �]2W�L)ZlOQP?S�{+P�{+n�N�S�P3S`\�L+n-Y�P�S�N�k�V3L)z:P3\^s�R:W�S`O�L-V3R�Y�N�L+W�R:N�S�P3S�]2W�L)ZlOQP?S�{+P
S�NQk^V3L)z+P?\^s:}

�2ï¸ð + Ò Ô�é ò ´�Ñ)Ðv´ � ²v¶�Ñv´�Ñ�ô Ô ²-µ5´XõX¶Q³)ö Ô�÷ ´ Ó�ø

«¥N�Y�Tpk�P?O�m��5S�NQk�V?L)z+P3\^P3S�]2W�L)ZlOQP?S�{+P1L:m$V?n�\�\^P3WtYlW�P?Y5ZoL+\^]�k^Y�R�Y�n�k3�wÌ�b�ÍXe�ªûV3R:WxS�N�\�P3V�Y
\�L+n-Y�PpS�N�k�V?LDz:P3\�s'y�\^L-V?P3k�k^P3k�N�W¾R%qrL+\�P8P-,rV3N�P3WtY�q8R:W�W�P?\3}�¡5W'Y�T�N�k�k�n�M�k�P?V?Y�N�L+W��¤ZoP
S�P3k^V3\^NQMJPjY�T�PlW�P�ZÎ�wP?OQS�kgZoPlR:S�S�Y�L�Ì�b�ÍXe�ªXüýkg\^L+n�Y�N�W�{1qrP3k�k�R:{+P?k�Y�LXR:V3V?L+qrq8LvSwR�Y�P
{+n�N�S�NQW�{�N�W�m0L+\^q�R�Y�NQL+W¢}v«�P�R:OQk^L�y�\�P?k�P3WtY�Ì$bdÍXe�ªXüÆki]2W�L)ZlO�P3S�{+PX{+n�NQS�P?S"\^L+n�Y�N�W�{�R:O
�
{+L+\^N�Y�T�q"��R:W�SxY�T�P�R:S-z:R�W2Y�R:{+P?kiL�m/n�k^NQW�{�Y�T�NQklR:y�y�\�LtR:V�T¢}
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ðt¨¬´�²ä¡b§wÁÂ¨ Á�¨¬§w¡t¤�¡�µ

xpc�iZ[{nrV �s�2  {ó ®wÀL¥e®�º�ª�¯]¨¼¡�®Z²�¨

�JV]xr\_o�ajYw\_o~c�a �Âs�2  {ó ®wÀ;²t¨¬¥e¢�¤�¡t§�¢�¤�®�¡ä¡t®¸²�¨

\_[eY�u�Vp[�x¬V�� dpc�[rý½Y�[e��ova¸â [ec�i�\kV ¦b´�§w¯]¨B¢e®`¥e¢e®wª�¨B¡t¨p«S´�åg²b¤�¥�¯]®�ìw¨pª�¨¬²çÀ�®wª�«(§�ªy²t¤�¡�µª�®�º�¢e¨

x]cwi¸[enyV | c�n�Yw\_o~c�a ´�®Z¯p§�¢�¤�®�¡ä®wÀ;¥e®�º�ª�¯]¨m¡�®¸²t¨

�JVrx]\_ovaÐYw\_o_cwa | c�n�Yw\_o~c�a ´�®Z¯p§�¢�¤�®�¡ä®wÀ;²�¨¬¥e¢�¤�¡t§�¢�¤�®�¡

â�iZo_��o�aHâ [ec�i�\kV ¨]·Z¤�¥�¢�¤�¡�µµ�ºt¤�²t¤à¡�µ3¤à¡�Àv®wªyÁ�§�¢�¤�®�¡

\_[{Y�uwV][yxpV�� âwiZo~��o�aHâ [{cwiZ\kV ¦b´�§w¯]¨%¢e®`¥�¢e®wª�¨B¡�¨p«S´�åg²t¤�¥�¯]®�ìw¨pª�¨¬²�µ�ºt¤�²t¤�¡tµ3¤�¡tÀv®wª�Á`§�¢�¤�®�¡
È?§�Ãb´�¨43
 {ÁÂ¦©®wª�¢�§w¡H¢�ðt¨¬´�²t¥�¤�¡äR°h³B¶½¹�5 ¥�ª�®�º�¢e¨76qª�¨98¸º�¨¬¥e¢SÁ�¨¬¥�¥�§�µw¨
bdk$k�T�LDZlW�NQWXfHR:M�O�Pj�+�3Y�T�Pg�w\�k�Y�Y�T�\^P3P�N�Y�P3qrk�R:\�P�k�Y�R:W�S�R:\�SXV3L:W2Y�P3WtY�k�L:m�R~£XÇ�ªu\^L+n�Y�P��
\�P?ævn�P3k^Y�q8P?k�k�R�{+P:}Hbdk�Y�T�P�W�R:q8PrNQW�S�NQV3R�Y�P?k3��µ Ó ± ÷ ´ Ó ³)´�Ñ è Ô�Ó�é ± Ó Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´�k^Y�L+\�P?k�R
V�TwR:N�WÀL�m�W�LvS�P�e�×�¡5k�Y�TwR�Y�TwR,z+P`MAP?P3WûY�\�R,z+P?\�k^P3Sþk^L�m�R�\3}jf~T�P`W�P��-Y�Y5ZoLÎN�Y�P?q8k?�
³ Ô ² Ó ö�´ ò Ô ö�±:µ�¶ Ô Ò�R:W�SuÑv´�³�µ�¶¸ÒJ±:µ�¶ Ô Ò ò Ô ö�±:µ�¶ Ô Ò;:�R:\^PXNQWtY�\^L-S�n�V3P3S�N�W"Ì�bdªþY�L�S�P?��W�P�Y�T�P
\�P?ævn�P3k^Y[Ï3L+W�P:�2ZlT�NQV�T8q�R,s�MJP�V�T�L+k�P?WxR:koR�\�P?V?Y�R:W�{+n�OQR:\gk�T�R:yAP�}-f~T�P�OQR:k^Y�Y5ZoL�N�Y�P3qrk
R:\�P�W�P�ZlO�sXNQWtY�\�LvS�n�V3P?S�N�W�L+n�\Hy�\^L+yJL+k�R:O2L:m�Ì�b�ÍXe�ª�}Df~T�P��wP3O�S�Ð:²v¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ5´jk�Y�L+\^P3k
Y�T�P�P���N�k^Y�NQW�{�{+n�N�S�NQW�{¾NQW�m0L+\^q�R�Y�NQL:WÙY�L�S�N�\�P3V�YUV3n�\^\�P3WtY"\�L+n-Y�P�S�NQk^V3L)z+P?\^s¥y�\^L-V?P3k^k3}
¡5W�N�Y�N�R:O�O�s�Y�T�N�ko�wP?OQSpq8R,s8MJPdP?q8y-Y5s�N�m�Y�T�Pdk�L+n�\^V3P�W�L-S�P�S�LvP3kjW�L�YjTwR,z+PXR�W2sr{+n�NQS�N�W�{
\�L+n-Y�P�Y�L�Y�T�PUS�P3k�Y�N�WwR�Y�N�L+W�OQLvV,R�Y�NQL+W�}¤bdk�Y�T�PU\�L+n-Y�P���\�P?ævn�P3k^Y�q8P?k�k�R:{+P%y�\�L+ywR�{tR�Y�P?k
NQW�Y�T�PUW�P�Y5Z[L+\^]��[NQWtY�P3\�qrP3S�N�R�Y�PUW�L-S�P?k8q8R,s¾�wOQO~N�WÎk^L+qrP"{+n�NQS�N�W�{�NQW�m0L+\^q�R�Y�NQL:W¾N�m
Y�T�P�s¥TwR,z+P�}de/z+P?W N�m�Y�T�P�\^L+n�Y�P��5\^P3æ2n�P3k�Y%qrP3k^k�R:{:P�k�Y�R:\�Y�k�ZlN�Y�TûR�{+n�NQS�NQW�{¾\^L+n�Y�P��
NQWtY�P?\�qrP3S�NQR�Y�PdW�L-S�P3k~V,R�WUk�Y�N�OQO¢n�yASwR�Y�P�Y�T�PX��P3OQSUÐ:²v¶�Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´XN�m$Y�T�P?sxT�R)z:PXW�P?ZoP3\
NQW�m0L:\�q8R�Y�N�L+W�}¢f~T�P��wP3O�SÙµ Ó ± ÷ ´ Ó ³)´�Ñ Ð:²v¶�Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´pk�Y�L+\^P3k�R%V�TwR:N�WuL:mr©�NQqryAL+\�Y�R:WtY�
yAL:k�N�Y�NQL+W�k3�vNa}ÆP:}���Y�T�P1W�P?ZlO�s�S�NQk^V3L)z+P?\�P?S"ywR�\^Y�NQR:O¢{:n�NQS�N�W�{�N�W�m0L+\�q8R�Y�NQL+W��2R�kjY�T�P1\^L+n�Y�P��
\�P?ævn�P3k^Y�qrP3k�k�R:{+PXy�\^L+ywR:{tR�Y�P3klN�W�Y�T�PXW�P?Y5ZoL+\^]J}

ú



f~T�Px\�L:n�Y�P��5\�P?y�O�s�qrP3k�k�R:{+PxV?L+WtY�R:N�W�k�Y�T�P3k�Pp��P3OQS�k3 o³ Ô ² Ó ö�´ .=<?> �jÑv´�³�µ�¶¸ÒJ±:µ�¶ Ô Ò .@<A> �
Ñ:¶Q³)ö Ô�÷ ´ Ó ´�Ñ
è Ô�Ó�é ± Ó Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´���R:W�S�Ñ:¶Q³)ö Ô�÷ ´ Ó ´�Ñ Ð:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´�}�f~T�P3NQ\~qrP,R�W�NQW�{:k~R:\�Pdk�NQqrNQOQR:\�Y�L
Y�T�L:k�P1�wP3O�S�klNQWxY�T�P�\^L+n�Y�P��5\^P3æ2n�P?k^Y�q8P?k�k�R�{+P:}

�2ï¸ðtïQî ô Ô ²-µ5´1õX¶Q³)ö Ô�÷ ´ Ó�ø ÿdò Ð Ô�Ó ¶¸µ�Bv·

Ì�b�ÍXe�ª'n�k�P?k¤R:WXL+Wv�5S�P?q�R:W�S�\^P3æ2n�P?k^Y^��\�P?y�O�sXqrP3V�TwR�W�NQk^q NQWX\�L:n�Y�P�S�N�k�V3L)z:P3\^s:})«¥T�P3W
W�LvS�P�Ç�W�P3P3S�k%R�\�L+n-Y�P Y�L�W�LvS�P�£ÖM�n�YUV,R:W�W�L:Y��wW�SÀL+W�P�NQW¥N�Y�kxV,R�V�T�P:�~N�YxZlNQOQO
NQW�N�Y�NQR�Y�P1R�\�L:n�Y�P�S�NQk^V3L)z+P?\^sUy�\^L-V?P3k�kiMtsUM�\�LtR�S�V,R:k�Y�N�W�{8\^L+n�Y�P��5\^P3æ2n�P?k^Y�qrP3k^k�R:{:P�N�WtY�L
Y�T�PXW�P�Y5Z[L:\�]�}

f~T�PjÌ�bdÍ�e�ª�\�L+n-Y�P�S�NQk^V3L)z+P?\^s�R:OQ{+L:\�N�Y�T�qþN�kHk^T�L)ZlW�NQW�bdO�{+L+\�N�Y�T�q��+}�ª�ªie$CÙk^Y�R�W�S�k
m0L+\XRp\�L:n�Y�P��5\�P?æ2n�P3k�Y�qrP3k^k�R:{+P��$R:W�S`ªiª�e�ÝÀm0L:\XRp\�L+n�Y�P���\�P3y�O�s qrP3k^k�R:{:P:}$×�yJL+W�\�P��
V3P?N�zvNQW�{"ªiª�e$C���NQWtY�P?\�qrP3S�NQR�Y�P�W�L-S�PED¼�w\�k�Y�R�S�S�k�N�Y�k1{:n�NQS�P�yJL+k�N�Y�N�L+W�Y�L�Y�T�PUµ Ó ±GF
÷ ´ Ó ³)´�Ñ Ð:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´��wP?OQSUNQW"ª�ªie$CºN�mHN�Y~Y�T�NQW�]vkiN�Y�k~OQLvV,R�Y�NQL+WxN�klNQqryAL+\�Y�R:WtY�_¸Y�T�N�k
ZlNQO�OvMJP[m0n�\�Y�T�P?\gS�NQk^V3n�k^k�P?SrN�W�Ç-P?V?Y�N�L+W�§�} �+h�}�c�LvS�PHDÙY�T�P?W�S�P3V?NQS�P?kgN�m�N�YHNQkHZlN�Y�T�NQW�Y�T�P
\�P?ævn�P3k^Y/Ï3L+W�P[MwR:k�P?S�L+W�Y�T�P[{:n�NQS�N�W�{iNQW�m0L+\^q�R�Y�NQL:W1V,R:\^\�NQP?S�N�W�ªiª�e$C��:R�W�S�y�\^L-V?P3k�k^P3k
ª�ªie$C�R:V3V?L+\�S�NQW�{+O�s+�wY�T�R�YdN�k3��\�P?M�\�L+R:S�V,R�k^Y�kdL+\�S�\�L+y�k�N�Y3}A£�n�\�NQW�{rY�T�NQkiy�\�LvV3P?k�k?�¢NQWv�
Y�P?\�qrP3S�NQR�Y�PxW�LvS�P?krV3R:W�n�yJSwR�Y�PxY�T�P"Ð:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´U�wP?OQS�NQW�ªiª�e$C N�mlY�T�P�s¾TwR,z+P
W�P?ZoP3\i{+n�N�S�NQW�{�NQW�m0L+\^q�R�Y�NQL:W8Y�L)Z[R:\�S�kiY�T�PXS�P3k�Y�NQW�R�Y�N�L+W�OQLvV,R�Y�NQL+W�}

f~T�NQk�R:O�{+L+\^N�Y�T�qºN�k/P��-P?V3n�Y�P3SxR�Y�N�WtY�P3\^q8P?S�N�R�Y�PjW�LvS�P?k3�tT�L+y�Mts�T�L+y¢�+n�WtY�N�O�Y�T�Pl\^L+n�Y�P��
\�P?ævn�P3k^Y�qrP3k^k�R:{+P[\�P,R�V�T�P3k�R�W�LvS�P[Y�TwR�YgTwR�kgRdm0L+\^Z[R:\^S�NQW�{d\�L+n�Y�P[Y�L�Y�T�P~S�P?k^Y�N�WwR�Y�NQL+W��
L+\�\�P,R�V�T�P3k�Y�T�P�S�P3k^Y�NQWwR�Y�NQL:W�W�LvS�P8N�Y�k^P3O�m�}�ç1W�P�L+\�q�n�O�Y�NQy�OQP�\�L:n�Y�P��5\�P?y�O�s�qrP3k^k�R:{:P3k
ZlNQO�O¢{+P�Y�M�R:V�]pY�L�Y�T�P�k^L+n�\^V3PXW�LvS�P:}

�2ï¸ðtï�� ñ ² Ó µ�Bw´ Ó ôi´�Ñ:²wö�´�Ñ�I�´�± Ó öJB ÿ Ó ´�±

×�k^NQW�{rÐ:²v¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´1Y�L�S�NQ\^P3V�YjY�T�P1\^L+n�Y�P�S�NQk^V3L)z+P?\^sxy�\�LvV3P3k^klTwR:klR:S�z�R:WtY�R:{+P3k~L)z:P3\
Ì�b�ª|R:y�y�\�LtR�V�T�}t»¤N�\�k^Y3�:N�YgV,R:Wr{+n�N�S�P[Y�T�Pl\�L+n�Y�P~S�NQk^V3L)z+P?\^s�S�NQ\�P?V?Y�NQL+W�qrL+\�P[y�\�P?V3NQk^P3O�s
R:W�Srm0n�\^Y�T�P3\�WwR:\^\�L)Z|Y�T�P�k^P,R:\^V�Tpk�y�R:V3P�P?z+P?WpV3L:q8ywR�\�P3S�Y�LXY�T�PdÌ�b�ª�R�y�y�\�L+R:V�T�}2bdW

�)Ú



#xáLK�C�B�I0@NMHâ < Í1W�L)ZlOQP3S�{+PX{+n�NQS�P3S�\�L+n-Y�PXS�NQk^V3L)z+P?\^s�N�W"Ì�bdÍ�e�ª
Ú��+}�ZlT�P3W%N�WtY�P3\^q8P?S�N�R�Y�P�W�LvS�PODº{+P?Y�kiª�ªie$CÃm0\�L:qëW�LvS�P�ÇxY�L�W�L-S�P�£½ 
Út�-}�¶ è W�L-S�P*DËN�k~OQLvV,R�Y�P3S�NQWUR:W�N�q8yJL+\^Y�R:WtY~yJL+k�N�Y�NQL:W
Ú+§�} R�S�SPD�üýkl{+n�NQS�N�W�{�yAL:k�N�Y�NQL+WpY�L�µ Ó ± ÷ ´ Ó ³)´�Ñ Ð:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´�N�W"ªiªieQC
Ú:Á�}H´�ÒJÑ:¶ è
ÚtÅ-}�¶ è W�L-S�P*DËT�R:kgè Ô�Ó�é ± Ó Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´XY�L�Y�T�PXS�P3k�Y�N�WwR�Y�N�L+WU£
Ú+È�} k^P3W�S%ª�ªie�ÝÙMwR:V�]8Y�L�Y�T�PXk�L:n�\�V?P�Ç
ÚtÉ-}H´ ò ³)´
Ú+¯�} ¶ è W�LvS�PODÃTwR:klW�P�Z[P?\�Ð:²v¶�Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´XY�L�Y�T�P�S�P3k^Y�NQWwR�Y�NQL:W"£
Ú+ú�} n�yASwR�Y�P�Ð:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´�N�W"ªiªieQC
�)Ú�} ´�ÒJÑ:¶ è
�+�+} ¶ è�Ð:²v¶�Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´�P��-NQk�Y�klNQWUªiª�e$C
�D�-} ¶ è W�L-S�P*DËN�WxY�T�P�Ì�b�ÍXe�ªþ\�P?æ2n�P3k�Y�Ï3L:W�P
�)§�} \^P3M�\^LtR:S�V3R:k^Ydªiª�e$C
�,Á�} ´ ò ³)´
�DÅ-} S�\�L+y"ª�ªie$Cºk^NQOQP?WtY�O�s
�)È�} ´�ÒJÑ:¶ è
�DÉ-} ´ ò ³)´
�)¯�} \^P3M�\^LtR:S�V3R:k^Ydªiª�e$C
�)ú�} ´�ÒJÑ:¶ è
�:Ú�}H´�ÒJÑ:¶ è

P���R:qry�OQP1N�kjNQO�OQn�k�Y�\�R�Y�P?SxNQW�»¤N�{+n�\�P��+}wÝ~��R:W�S"Ýo��R:\^P�Y5Z[Lr{+n�N�S�NQW�{�yAL:k�N�Y�NQL+W�k~R:OQL:W�{
Y�T�P%{+n�NQS�NQW�{'\^L+n�Y�P:}[f~T�P�\�P3æ2n�P?k^YUÏ3L:W�P L:m�Ì�b�ÍXe�ª N�k�S�P��wW�P3SÀMtsÙY�T�P OQLvV,R�Y�NQL:W
L:m�Y�T�P�k^L+n�\�V?P�W�LvS�PrÇA�¢Y�T�P�{+n�NQS�NQW�{pyJL+k^N�Y�N�L+W�k?�¢R:W�S�Y�T�P`©^P���yJP3V�Y�P?SuÏ3L:W�P3��AZlT�NQV�T
NQk�Y�T�P�P3k�Y�NQq8R�Y�P3S¾\�P?{+NQL:WuZlT�P3\^PxY�T�P�S�P?k^Y�N�WwR�Y�NQL+W'W�L-S�PxN�k�V3n�\^\�P?W2Y�O�suOQLvV,R�Y�P3S�}Hbdk
S�NQk^V3n�k^k�P?S�P3R:\�O�NQP?\3��Y�T�P�yAL+y�n�O�R�Y�NQL+W�S�P3W�k�N�Y5s�NQk�W�L:Y�n�W�N�m0L:\�qrO�s�S�N�k^Y�\^NQM�n-Y�P3SuNQW�Y�T�P
W�P?Y5ZoL+\^] R:\^P,R�}�f~T�P?\�P�R:\^P�k^L+q8P�k�n�Mv�5\�P?{+NQL:W�k�ZlN�Y�T%T�NQ{+T�P?\dyJL+y�n�OQR�Y�N�L+WUS�P3W�k^N�Y5s:}A¡5W
\�L+n-Y�P�S�NQk^V3L)z+P?\^sUy�TwR:k^P:�JN�YlN�kiz:P3\^sUO�NQ]:P?O�s8Y�L��wW�S�R�m0P,R:k^NQM�O�PX\�L+n�Y�P�Mts�O�NQqrN�Y�N�W�{�Y�T�P
k�P3R:\�V�Txk^ywR:V3PdR:OQL:W�{�Y�T�NQk�V�TwR:N�W�L:ml©^yAL:y�n�O�R�Y�P3S8k�yJL:Y�k^�}�ç1W�O�s�W�LvS�P3koNQW�Y�T�N�koW�R:\�\^LDZ
MwR:W�S�ZlN�OQO�ywR:\^Y�NQV?NQywR�Y�P�N�W Y�T�P�\^L+n�Y�P�S�NQk^V3L)z+P?\^s�y�\�LvV3P3k^k3}$ÇvNQW�V?P�Y�T�P�k^P,R:\^V�T�R�\�P,RpN�k

�+�



m0n�\^Y�T�P3\�\�P?S�n�V?P3S��vÌ�b�ÍXe�ª�NQkgP��-yJP3V�Y�P3S8Y�L�NQW�V?n�\�OQP3k^ko\^L+n�Y�NQW�{XL)z+P?\�T�P3R:S�Y�T�R:W�Ì�bdª
R:y�y�\^LtR:V�T�}

S

DP2

P1

Network area

LAR request zone

LAKER request zone

Expected zone

R;¤�µ�É�3�Éb¹S¨98Hºt¨¬¥e¢�èp®�¡�¨NSÐT°±³¼¶½¹òìÐÉ ¥pÉbR°h¹

�2ï¸ðtïUT õ�´�± ò ¶¸ÒvÐEI�·r± Ó µ ò øré ¶¸µ�BWV Ô ¶�Ñ ÿ Ó ´�±

f~T�P1k�P?V3L+W�S�R:S�z�R:WtY�R:{:P�L:m$n�k^NQW�{�{:n�NQS�N�W�{�\^L+n�Y�P3kjN�k[Y�TwR�Y~R�\^L+n�Y�P��5\^P3æ2n�P3k�Ylq8P?k�k�R:{+P
V,R:W�k^q�R�\^Y�O�s�ywR:k^k1R:\�L:n�W�S%Y�T�P�©�z:L+NQS��R:\�P3R:kdY�TwR�Y�P��-NQk^Y�NQW"Y�T�P�W�P�Y5Z[L:\�]���R:k�NQOQO�n�k��
Y�\�R�Y�P?S8MtsrR:WrP���R:qry�OQPlk^T�L)ZlW�NQW8»¤N�{+n�\�Pi�v}2c�L:Y�PlY�TwR�Y�Y�T�P3\�PiNQk�R�z+L:NQS8R:\�P3R�_¸ZlT�NQV�T
q�R,s�MAPjR�O�R:]�P)h�N�W�Y�T�P[W�P?Y5ZoL+\�]�R:\�P3R�}�¡�mJn�k^NQW�{XÌ�bdª�üÆk/\�P?V?Y�R:W�{+n�OQR:\¤\^P3æ2n�P?k^Y�Ï3L+W�P:�+N�Y
ZlNQO�O�m�R:NQO�NQW�k�P3R:\�V�T�N�W�{�R1m0P,R�k�NQM�OQP~\�L:n�Y�PlY�LXY�T�PlS�P?k^Y�NQWwR�Y�NQL+W8R:W�S�ZlNQO�O�TwR,z+PiY�LX\�P?yAP3R�Y
ZlN�Y�T�R�W`P��-ywR:W�S�P?Su\^P3æ2n�P3k�Y�Ï?L+W�P�n�y�Y�LxY�T�P�ZlT�L+OQP�W�P�Y5Z[L:\�]�}$¡�moY�T�P�k�L+n�\^V3P�W�LvS�P
Ç`TwR�k�\�P?O�R�Y�P3S`{+n�N�S�NQW�{�N�W�m0L+\�q8R�Y�NQL+W�N�W�V3R:V�T�P:�Hk�R,s+�¤ÇX	 Ý~�&	 Ý��Y	 Ý�§Y	 £
NQklY�T�P�{+n�N�S�NQW�{8\^L+n�Y�P���N�YiV,R:W%n�k�P�Y�T�N�kiN�W�m0L+\^q�R�Y�NQL+WpY�L�S�N�\�P?V?YiY�T�P�\�L+n�Y�P�S�NQk�V?L)z+P3\�s
y�\�LvV3P?k�k~Y�L�y�R:k�kiR:\^L+n�W�SxY�T�P�z+L+N�S"R�\�P,R�N�W�k^Y�P,R:S�L:m�P���y�R:W�S�N�W�{�\�P3æ2n�P?k^Y�Ï3L+W�P1n�yxY�L
Y�T�PXP?W2Y�NQ\^P�W�P?Y5ZoL+\�]�}

�D�



Z[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[ZZ[Z[Z[Z[Z[Z[Z[Z[Z

\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\\[\[\[\[\[\[\[\[\ D

Network area

Void area

P2

P1

P3

S

Expected zone

LAKER request zone
LAR request zone

R;¤�µ�É^]¸Éb¹S®�º�¢e¨B²t¤�¥�¯]®�ìw¨pª�å�«S¤�¢�£�ìw®�¤à²ç§�ª�¨¬§�¤�¡�¢�£t¨B¡�¨p¢k«(®wª�Ä
�2ïQî _ Ô ö�±:µ�¶ Ô Ò ÿ ¶�Ñv´�Ñ + Ò Ô�é ò ´�Ñ)Ðv´dõX¶Q³)ö Ô�÷ ´ Ó�ø

¡5W'Y�T�P8\�L+n-Y�PpS�N�k�V?LDz:P3\�suy�T�R:k�PxL:m~Ì$bdÍXe�ªX�¤L:n�\�S�P?k�N�{+W¾R:O�OQL)Zlk�qrL+M�N�OQP�W�LvS�P3k�Y�L
P��vY�\�R:V?Y�ywR�\^Y�NQR:O�]2W�L)ZlO�P3S�{+PlL:m�Y�T�P~Y�L+yJL+OQL:{+NQV3R:O2V�TwR:\�R�V?Y�P?\�N�k^Y�N�V3k�NQW�Y�T�PlW�P?Y5ZoL+\^]J}-Ç-L��
NQW�Y�T�Pi\^L+n�Y�PiS�NQk�V?L)z+P3\�s�y�TwR:k^P:�2W�L:Y�L+W�O�s�R�m0L+\�ZjR�\�S�N�W�{X\�L+n�Y�PlNQkgk�P3R:\�V�T�P3S�Y�L�R�Ò Ô Ñv´
ZlN�Y�T�Y�T�P�\�P?æ2n�P3k�Y�P3S'e�×i¡���M�n�Y�R:O�k�L�Rx{+n�N�S�NQW�{p\�L+n-Y�P�NQk�k^P,R:\^V�T�P3S`Y�L)Z[R:\�S�k�Rx{+P?L��
{+\�R�y�T�NQV3R:O ò Ô ö�±:µ�¶ Ô ÒxNQW�Y�T�PiW�P?Y5ZoL+\^]J}-¡5W8Y�T�NQk�k�P?V?Y�NQL+W��tZoPdS�N�k�V?n�k�k�T�L)ZÀÌ�b�ÍXe�ª|V,R:W
V3L+O�OQP?V?YjN�W�m0L+\^q�R�Y�NQL+WrR:MJL+n�Y�©^NQqryJL+\^Y�R:WtY��yAL+k^N�Y�NQL+W�koR:k[Y�T�P�\^L+n�Y�P��5\^P3æ2n�P3k�Ylq8P?k�k�R:{+P
y�\�L:ywR:{tR�Y�P3kiNQWUY�T�P�W�P?Y5ZoL+\�]��JT�L)ZÄY�T�N�k�]2N�W�S%L:m/{+n�NQS�NQW�{rNQW�m0L:\�q8R�Y�N�L+WxNQklP��vY�\�R:V�Y�P3S
Y�L�m0L+\�qÖR�{+n�N�S�NQW�{U\^L+n�Y�P:��R:W�S`T�L)Z¬Y�LUq�R�]:PrW�P3V?P3k�k�R:\^suR:SwR�y�Y�R�Y�NQL+W�L+W`P��-N�k^Y�N�W�{
{+n�N�S�NQW�{�\^L+n�Y�P3kiR:k~Y�N�q8P�{:L-P?kiMts�R�W�S"W�L-S�P?klq8L)z+P�R:\^L+n�W�S¢}

�2ïQîvï¸ð > Ò,è Ô�Ó ·r±:µ�¶ Ô Òa` Ô ò¸ò ´�ö�µ�¶ Ô Ò

¡5WuL+\^S�P3\1Y�L"S�N�k�V?LDz:P3\�yAL:Y�P3WtY�NQR:Og]2W�L)ZlOQP?S�{+PrL:mjV?n�\�\^P3WtY�W�P�Y5Z[L:\�]�k^Y�R�Y�n�k?��RU\^L+n�Y�P��
\�P?ævn�P3k^Y�q8P?k�k�R�{+P8W�P3P3S�k�Y�L"V3L+O�OQP?V?Y�W�P3V?P3k^k�R:\�suN�W�m0L+\�q8R�Y�NQL+W�R:k�N�Y�N�k�MJP3N�W�{UM�\�LtR�S-�
V,R:k�Y�P?S"T�L:y"MtsxT�L:y�}�¡5WUywR:\^Y�NQV?n�O�R:\?��N�YlR�Y�Y�P3qry�Y�kjY�L�NQS�P?W2Y�N�m¸spR:W�S�\�P?q8P?q�MAP?\jY�T�L:k�P
NQqryAL:\^Y�R�W2YjOQLvV,R�Y�NQL+W�k~N�WxY�P3\^q8klL:m¤q8P�Y�\^NQV3k~L�m/NQWtY�P3\�P?k^Y3}Ae¤��R:qry�OQP?klL:m/k^n�V�T%qrP?Y�\�NQV?k

�)§



L:m~N�W2Y�P3\^P3k^Y�R:\�PryJL+y�n�OQR�Y�N�L+W�S�P3W�k^N�Y5s:�H\^P3k�N�S�nwR:O�P3W�P3\�{�s�V3R:ywR:V?N�Y5s:�$Y�\�Rb,rV8OQLtR:S¢��P?Y�V�}
¡5WÎL:n�\�S�NQk^V3n�k^k�N�L+WÎL:W�Y�T�P�S�P3k^NQ{+W�L:mdÌ$bdÍXe�ªX�/ZoPUq8R:N�W�O�s�V3L+W�k�NQS�P3\�yAL:y�n�O�R�Y�NQL:W
S�P3W�k�N�Y5s:�$Na}ÆP:}��¢Y�\�s Y�LU\�P?q8P?q�MAP?\�Y�T�L:k�Pry�O�R:V?P3k1ZlN�Y�T�S�P3W�k^P�S�N�k^Y�\�NQM�n�Y�N�L+W�L:moq8L+M�NQOQP
W�LvS�P3k?}

bdk1S�P?k�V?\�NQMJP3S`NQW�b�OQ{+L:\�N�Y�T�qÖ�+�¢ZlT�P?W�\^P3OQR)svN�W�{xRx\�L+n-Y�P���\�P?ævn�P3k^Y�ywR�V�]:P?Y3�$N�m�R:W�NQWv�
Y�P?\�qrP3S�NQR�Y�P~W�LvS�PlMJP3OQN�P?z:P3k�Y�TwR�Y�N�Y�k�OQLvV,R�Y�NQL:W�NQk�L:mANQqryAL:\^Y�R�W�V3P��+N�YgZlN�OQO�V3R:OQV?n�O�R�Y�P~N�Y�k
Ð:²-¶�Ñ:¶¸ÒvÐ�° Ô ³�¶¸µ�¶ Ô Òw�$R:W�SuR:y�yAP?W�S�Y�T�NQk1N�W�m0L+\�q8R�Y�NQL+W%Y�LUY�T�PUµ Ó ± ÷ ´ Ó ³)´�Ñ Ð:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´
�wP3O�SuN�W�Y�T�P�\�L:n�Y�P��5\�P?æ2n�P3k�Y�ywR:V�]�P?Y,}¤c�L:Y�P8Y�TwR�Y�RUW�LvS�P:üÆk�Ð:²v¶�Ñ:¶¸ÒvÐ8° Ô ³�¶¸µ�¶ Ô Ò�NQk�S�N�m��
m0P3\^P3WtY1m0\�L+q N�Y�k�L)ZlW�{+P3L+{:\�R:y�T�NQV,R�OHO�L-V3R�Y�N�L+W�}�¡5W�k^Y�P,R:S¢��N�Y1N�k�R�ö�± ò ö�² ò ±:µ�´�Ñ yJL+k�N�Y�N�L+W
ZlT�NQV�TUNQW�S�NQV3R�Y�P?klR�k^yAL�YiZlT�P3\�PXY�T�P3\�P�R:\^PXq�R:Wts�q8L+M�NQOQPdW�L-S�P3k3}
#xáLK�C�B�I0@NMHâ Þ £�P?Y�P3\�qrNQW�R�Y�N�L+WpL:m¤R�W�L-S�P:üÆk�{+n�NQS�N�W�{�yJL+k�N�Y�NQL:W
Ú��+}�bjYiN�W2Y�P3\^q8P?S�N�R�Y�P�W�LvS�PX¡��wn�yJL+W"\^P3OQR)svN�W�{�R�ª�ªie$CËq8P?k�k�R:{+P: 
Út�-}�V�Y�\dcËÚfe��gc@hji@kml=�ËNQklN�W�N�Y�N�R:O�O�s�R:W�P?q8y�Y5spk�P?Ynlbk
Ú+§�}:è Ô�Ó P,R:V�T"W�P3N�{+T2MAL+\^NQW�{�W�L-S�Ppo4q$L:m¤W�L-S�PX¡
Ú:Á�} ¶ è k�yJP3P3S�_�opq0hOrtsvu
ÚtÅ-} y�n�Ydopq�NQWtY�L��Ëk^P?Y
Ú+È�} V�Y�\dw4w
ÚtÉ-} ´�ÒJÑ:¶ è
Ú+¯�}�¶ è V?Y�\Oxtyzu
Ú+ú�} q8R:\^]8Y�T�NQk~yJL+k�N�Y�NQL:W�R:k8©^NQqryAL:\^Y�R�W2Y��NQWUªiª�e$CÃq8P?k�k�R�{+P
�)Ú�} V3R:OQV?n�O�R�Y�P1W�LvS�P1¡�üÆk�{+n�NQS�N�W�{�yAL:k�N�Y�NQL+W¢ 
�+�+} {4|�}�~m� �p�G�2_L�-h9����c���� �j��U���n� �� ��� kjl(� {z�2N�kjY�T�PXW2n�q�MJP3\lL:mHW�LvS�P3klN�WY�ºk�P?YOlbk
�D�-} {4|�}�~m� �p�G�2_L�-h9�U��c��� �j����j�-� �� ���
�)§�}H´�ÒJÑ:¶ è

��L)Z½V,R�W¾R%W�LvS�P�S�P?Y�P?\�qrNQW�PrN�Y�k�{:n�NQS�N�W�{UyAL+k^N�Y�NQL+W��rf~T�Ppy�\^L-V?P3S�n�\^P�N�k�k^T�L)ZlW¾NQW
bdO�{+L+\�N�Y�T�q �-}�»¤NQ\^k^Y3�)P,R:V�T�W�L-S�P�]:P?P3y�k/Y�\�R:V�]1L�m�Y�T�P�W2n�q�MJP3\HL:m�N�Y�k�S�NQ\^P3V?YHW�P?NQ{+T2MJL+\�k?}
¡�m¤Y�T�P�W2n�q�MAP?\�L:m�³ ò Ô�é W�P?NQ{+T2MJL+\�k�_�N�}ýP�}���ZlN�Y�TUk�yJP3P?S%n�W�S�P3\�svu�h~P��-V3P3P?S�k1R�V3P?\^Y�R�NQW
Y�T�\^P3k^T�L+OQS¢�myzu��+Y�T�PiW�L-S�P~ZlN�OQO�V?L+W�k�N�S�P3\�N�Y�k�P?O�mJOQLvV,R�Y�P3S�N�W�R:W�N�q8yJL+\^Y�R:WtYgyJL+k�N�Y�NQL:W�NQW
Y�P?\�qºL:m�yAL:y�n�O�R�Y�NQL:W�S�P?W�k�N�Y5s+}�«uPjL:W�O�s�V3L:W�k�N�S�P3\H\�P3OQR�Y�N�z+P?O�s�k�O�LDZ�W�P3NQ{:TvMJL+\^k¤MJP3V,R�n�k�P
Z[P8R:\^P8N�W2Y�P3\^P3k^Y�P3S�NQW�k^Y�R:M�OQP?\XV3OQn�k^Y�P?\�k?}/Ç-P?V3L+W�S���Y�T�PrW�LvS�P�V,R:O�V3n�OQR�Y�P?k�N�Y�k1{+n�NQS�N�W�{

�,Á



yAL:k�N�Y�NQL+W�M2s�L+M�Y�R�NQW�N�W�{dY�T�P�R,z:P3\�R�{+PlL:mJV3LvL+\�S�N�WwR�Y�P3kgL:mAR:O�O�N�Y�k/k�O�L)ZÙW�P?NQ{+T2MJL+\gW�LvS�P3k?}
f~T�NQk$n�k^PoL�mwR,z+P?\�R:{+P�V3LvL+\^S�NQWwR�Y�P3k�V3R:W�L)z:P3\�V?L+qrP�N�WwR:V?V3n�\�R:V?s1ZlT�P?W�R:W�NQWtY�P3\�qrP3S�N�R�Y�P
W�LvS�P�N�kdOQLvV,R�Y�P3S%R�YiY�T�P�P?S�{+P�L:m�R8yJL+y�n�OQR�Y�P?S k�yJL:Y3�AMJP3V3R:n�k�P�N�Y�ki{+n�N�S�NQW�{8yJL+k�N�Y�N�L+W
NQk[Y�T�P�V?P3WtY�P?\iL�mHN�Y�koW�P3N�{+T2MAL+\^kjNQW�k^Y�P3R:S�L:m$N�Y�kjL)ZlW�yAL+k^N�Y�NQL+W�}2b�WUP���R:q8y�OQPdm0L+\ok�n�V�T
V,R:k^P3kiNQk~N�OQOQn�k^Y�\�R�Y�P?SxNQWU»¤N�{+n�\�P�§�}

�������������������� ������
 �  � 

¡�¡�¡¡�¡�¡¢�¢�¢¢�¢�¢
£�£�££�£�£¤�¤�¤¤�¤�¤

¥�¥¥�¥¦�¦¦�¦
§�§§�§¨�¨¨�¨

guiding position of node I

transmission range

node I

R?¤�µ�Éjô¸Éb°±¡ä¨]·Z§wÁ�¦b´�¨NSt£�®Û«û¡�®Z²�¨ª© µw¨p¢�¥S¤�¢�¥4«e§w¯p¯pºtª�§�¢e¨9¬`µ�ºb¤�²t¤�¡�µ3¦©®�¥�¤�¢�¤�®�¡

�2ïQîvïQî + Ò Ô�é ò ´�Ñ)Ðv´ .0/ µ Ó ±vö�µ�¶ Ô Ò

«¥T�P3WrR�\^L+n�Y�P��5\^P3æ2n�P3k�Y�q8P?k�k�R:{+Pj�wWwR�OQO�s�\^P,R:V�T�P?kgY�T�PjS�P3k^Y�NQWwR�Y�NQL:W�W�LvS�P:�+N�Y/V?L+WtY�R:N�W�k
MAL�Y�T�m0L+\�ZjR�\�S�N�W�{�\�L:n�Y�PdR:W�Sx{+n�N�S�NQW�{�yJL+k�N�Y�N�L+W�k�NQW�m0L+\^q�R�Y�NQL:W�}2íjR:k^P3SxL+WpL:n�\jR:k^k�P?\��
Y�N�L+W��/R {:n�NQS�N�W�{�\�L:n�Y�PxN�k�R�V�TwR:NQW¾L�mdO�L-V3R�Y�N�L+W�k�Y�TwR�Y�N�W�S�N�V,R�Y�P3k�RÀ©^{+LvLvS� k�P3R:\�V�T
S�NQ\^P3V�Y�NQL:W"m0L+\i\�L+n-Y�P�S�NQk�V?L)z+P3\�s%y�\�LvV3P3k^k3}AfHLxR�V�T�NQP�z+P�Y�T�NQk�S�P3k^NQ{+W"{+LtR:O��wZ[P�W�P3P?S Y�L
P��vY�\�R:V?Y�±�°t° Ó�Ô ° Ó ¶�±:µ5´p{:n�NQS�N�W�{%yJL+k^N�Y�N�L+W�kXm0\�L+q R:O�O�Y�T�L+k^PpyAL�Y�P3WtY�N�R:O�V,R:W�S�NQSwR�Y�P3k�Y�L
m0L+\�q R¾©^{:L-LvS��{:n�NQS�N�W�{�\^L+n�Y�P:}�í�s�±�°t° Ó�Ô ° Ó ¶�±:µ�´���Z[P�qrP,R�W%Y�TwR�Y�Z[P�S�LxW�L:Y�Z[R:WtY
Y5Z[LrR:SDÕ�R:V3P?W2Yl{:n�NQS�N�W�{�yJL+k^N�Y�N�L+W�k�Y�L�MJP�Y�LvL�V3O�L+k�P�L:\[Y�LvL�m�R:\jR,Z[R,s+}w¡�m$Y�T�P�sxR:\^P�Y�LvL
V3O�L+k�P�L+\�Y�L-Lxm�R:\?�AY�T�P�\�P3k^n�O�Y�R:WtY�{+n�NQS�NQW�{p\^L+n�Y�P�ZlN�OQOHOQL+k^P�N�Y�k�m0n�W�V?Y�NQL+W`R:kXR�W�N�W�S�N��
V,R�Y�L+\�L�m~k�P3R:\�V�T�S�N�\�P3V�Y�N�L+W�}$¡5W'L+n�\�k�N�q�n�O�R�Y�NQL:W�k3��ZoP��wW�S'Y�TwR�Y�Y�T�N�k�ywR:\�R:qrP?Y�P?\�N�k
æ2n�N�Y�PlR:y�y�O�NQV,R�Y�NQL:W-�5k^yAP?V3N���V[R:W�SrS�P3yJP3W�S�k�L+W�m�R:V�Y�L+\^k/k�n�V�T�R:k/ZlN�\�P?OQP3k^k/Y�\�R:W�k�qrNQk^k�N�L+W
\�R:W�{+P�R:W�S�W�P?Y5ZoL+\^]US�P3W�k^N�Y5s+}

b�m¸Y�P3\jY�T�P1S�P3k�Y�NQW�R�Y�N�L+WpW�LvS�P1P��vY�\�R:V�Y�kjm0L+\�ZjR:\^S�NQW�{�\�L+n�Y�P1R:W�S�{+n�NQS�N�W�{�\�L:n�Y�P�N�W�m0L+\��

�DÅ



q�R�Y�NQL:WXm0\^L+q Y�T�Po\^P3V3P?N�z:P3S�\�L:n�Y�P��5\�P?æ2n�P3k�Y/qrP3k�k�R:{+P���N�Y�ZlN�OQO+k^P3W�S�Rl\�L:n�Y�P��5\�P?y�O�sXqrP3k��
k�R:{:P�MwR:V�]"Y�LpY�T�P�\^L+n�Y�P�\�P?ævn�P3k^Y�P3\8_�N�}ýP�}��JY�T�P�k^L+n�\^V3P)h�}�bdk�Y�T�P�\�L:n�Y�P��5\�P?y�O�s"ywR:V�]�P?Y
y�\�L:ywR:{tR�Y�P3k�MwR:V�]�Y�L�Y�T�P�k^L+n�\�V?P�W�L-S�P:�gN�Y�V3L+WtY�R�NQW�k�MJL:Y�T�m0L+\�ZjR:\^S�NQW�{�\�L+n�Y�PUR:W�S
{+n�N�S�NQW�{�\^L+n�Y�P�MAP�Y5Z[P?P3W Y�T�P�k^L+n�\�V?P�R:W�S%S�P?k^Y�N�WwR�Y�NQL+WUywR:N�\3}w«uP�R:k^k�n�qrP�Y�TwR�Y�P,R:V�T
q8L:M�NQO�P~W�L-S�PdL+yJP3\�R�Y�P?koN�WpR�y�\�L+qrNQk^V3n�L+n�koqrL-S�P:�2k�L�N�YoV,R:W�³�Ò Ô)Ô ° u {:n�NQS�N�W�{�\�L+n�Y�P
R:k�Z[P?OQOlR:k�m0L+\�ZjR:\^S�NQW�{`\^L+n�Y�PUN�W�m0L+\^q�R�Y�NQL+W�m0\�L+q R:OQOjy�R:k�k��5Mts�\�L+n�Y�NQW�{�ywR�V�]:P?Y�k�N�Y
P,R,z+P?k�S�\^L+y�k?}

«¥T�P3W¥Y�T�P�\�L+n�Y�P���\�P3y�O�sÎq8P?k�k�R�{+P�{+P?Y�kxMwR:V�]ÙY�L¾Y�T�P�k^L+n�\�V?P�W�LvS�P:�jN�YpZlNQO�O�V3R:V�T�P
MAL�Y�T�Y�T�PdÐ:²-¶�Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´dR:k�ZoP3OQO�R�k�Y�T�Pgè Ô�Ó�é ± Ó Ñ:¶¸ÒvÐ Ó�Ô ²vµ�´�NQW-m0L+\�q8R�Y�N�L+W�}�c�L:Y�PiY�TwR�Y3�
MAP�m0L+\�PiR:S�S�NQW�{XW�P�ZlO�s�O�P,R:\^W�P3Sr{+n�N�S�NQW�{1\^L+n�Y�PlY�LXN�Y�k�V3R:V�T�P:�vRXW�LvS�P~ZlNQOQO-�w\�k�YoS�P3V3N�S�P
ZlT�P?Y�T�P3\�Y�T�N�k�{+n�NQS�N�W�{"\^L+n�Y�PpR:S�S�k�Ò¢´ é ]2W�L)ZlOQP?S�{+PpMts`V3L:q8ywR�\�NQW�{"N�Y�ZlN�Y�Tuy�\�NQL:\
{+n�N�S�NQW�{d\�L+n�Y�P3kgN�W�V,R:V�T�P�}t¡�m¢N�Y/N�kgS�P?Y�P3\�qrNQW�P3S�Y�T�R�YgY�T�N�k/W�P�Z|{+n�N�S�NQW�{�\�L+n-Y�PjN�k/m�R:NQ\^O�s
V3O�L+k�PlY�L�L+W�PiL:m�Y�T�P�P���N�k^Y�NQW�{�{+n�N�S�NQW�{�\�L:n�Y�P?koN�W�V,R�V�T�P:�2Y�T�P�W�P?Z¥{:n�NQS�N�W�{X\�L+n-Y�PlZlNQOQO
MAPiS�N�k�V,R�\�S�P?S�}-Ç-NQW�V?P�V3R:V�T�Pik�N�Ï3PiNQk�OQN�q8N�Y�P3S¢�:N�mJY�T�P�V3R:V�T�PdN�mAm0n�OQOa�+R�zvNQV�Y�NQqËP3WtY�\�s�ZlNQOQO
V�T�L+k^P3W�Y�LpMJP�S�P3O�P?Y�P3S�MwR:k^P3S�L+W Y�T�P3N�\�m0\�P?k�T�W�P3k�k�NQW%L+\�S�P?\dY�Lxk^ywR:\^P�k�ywR:V?P�m0L+\�Y�T�P
W�P?Zê{+n�N�S�NQW�{"\^L+n�Y�P�}¤bim¸Y�P3\�V,R:V�T�N�W�{ n�k^P?m0n�O[]vW�LDZlO�P3S�{:P:�¤Y�T�PpW�LvS�P�k�Y�R:\�Y�k�k^P3W�S�NQW�{
SwR�Y�R�y�R:V�]:P�Y�n�k^NQW�{�Y�T�P�W�P�ZlO�sxL:M�Y�R:N�W�P3Sxm0L+\�ZjR�\�S�N�W�{�\�L+n�Y�P:}wbim¸Y�P3\lk^L+q8P1Y�NQqrP:�-Y�T�P
è Ô�Ó�é ± Ó Ñ:¶¸ÒvÐ Ó�Ô ²-µ5´"q�R,s'MJP�M�\�L:]:P3W¢}�f~T�P"k^L+n�\�V?P�W�L-S�P�ZlN�OQO[Y�T�P3W�y�N�V�]¾R`Ð:²-¶�Ñ:¶¸ÒvÐ
Ó�Ô ²-µ5´Xm0\�L+qëN�Y�k~V3R:V�T�P��AR�W�S�NQW�N�Y�N�R�Y�P�R�W�P�Z \�L:n�Y�PXS�N�k�V3L)z:P3\^s�y�\�LvV3P3k^k3}

�2ïQîvï�� + Ò Ô�é ò ´�Ñ)Ðv´ ÿ Ñt±�°Jµa±:µ�¶ Ô Ò

f~T�P1qrL:Y�N�z:R�Y�NQL:W8L:m$V3R:V�T�N�W�{�{+n�N�S�NQW�{�\�L+n-Y�P3k[NQk[Y�L�OQP3R:\�W�m0\^L+q½Y�T�P�y�R:k^YlR�W�SxMAP�Y�Y�P3\
S�NQ\^P3V�Y�m0n-Y�n�\^P�MJP3T�R)zvN�L+\�k?})bdk$Y�NQqrP/{+LvP3k$Mts�R:W�S�RlW�L-S�P�qrL)z+P?k¤R:\^L+n�W�S�k�N�{+W�N��wV,R:WtY�O�s+�
k�L+qrPr{+n�NQS�NQW�{U\�L+n-Y�P3k�NQW`Y�T�P8V,R:V�T�P�q�R,s�MJP3V3L:q8P8L+M�k�L:OQP?Y�P:}HÇ-L�RUW�LvS�P�W�P?P3S�k�Y�L
R:SwR:y-Y[N�Y�k�]2W�L)ZlOQP3S�{+PdN�W8Y�T�P�V3R:V�T�P�m0\^L+q�Y�N�q8P~Y�L�Y�NQqrP�R�koN�YoqrL)z+P?kjR:\^L+n�W�S�}2f~T�P?\�P
R:\�P�Y5Z[LxyJL+k^k�NQM�NQOQN�Y�N�P3k3 �Y�T�P�W�LvS�P�TwR:k�qrL)z+P3S�V?OQL+k^P3\iY�L��JL+\�m�R�\^Y�T�P3\�R,Z[R,s%m0\�L:qØY�T�P
�w\�k�YlyAL:k�N�Y�NQL+W�L:mHR�{+n�NQS�NQW�{�\�L+n�Y�P:}�¡�m$Y�T�P1W�LvS�P1TwR:k~qrL)z+P3SxY�L-L�m�R�\~R,ZjR,spm0\^L+q¼Y�T�P
u ÈS£�¨�¢e¨¬¯y£t¡t¤8¸º�¨ê®wÀB¥�¡�®¸®w¦b¤�¡�µ.£t§w¥GÃ©¨p¨¬¡ïºt¥�¨¬²ï¤�¡ ó±å¸¡b§wÁ�¤�¯íñ¸®�º�ª�¯]¨ë¹�®�º�¢�¤à¡�µ »_ó¼ñZ¹¿¾
¦tª�®w¢e®¸¯]®�´~É

�)È



�w\�k�Y�{+n�NQS�NQW�{�yJL+k^N�Y�N�L+W���N�Y/ZlN�OQODÕ^n�k^Y�S�P3O�P?Y�PjY�T�Pl{+n�N�S�NQW�{�\�L+n-Y�P~m0\�L+qËN�Y�k/V,R:V�T�P:}2¡�mAY�T�P
W�LvS�P1TwR:klqrLDz:P3S�Y�L)Z[R:\�S�k~Y�T�P1�w\�k�Yl{+n�NQS�NQW�{�yJL+k�N�Y�N�L+WxR:W�S�N�YlNQkjW�L)ZþV3OQL:k�P1P3W�L+n�{+T
Y�L%Y�T�P�k^P3V?L+W�S¾{+n�N�S�NQW�{%yJL+k�N�Y�NQL:W���N�Y�ZlNQO�O�n�yASwR�Y�P8Y�T�P�{:n�NQS�N�W�{%\^L+n�Y�P�MtsuS�P3OQP�Y�N�W�{
Y�T�P1�w\^k^Yi{+n�N�S�NQW�{�yAL+k^N�Y�NQL+W�}

® ß�à2B°¯�C�B�âuãw>�G+àY'�±�ãwá�F�ã�@)I�CJ>

¡5W�Y�T�NQk$k�P?V?Y�NQL+W��,ZoP�P?z�R:OQn�R�Y�PgY�T�PoyJP3\�m0L+\�q8R:W�V?P�L�mwÌ�b�ÍXe�ª'y�\�L�Y�LvV3L+O+Y�T�\�L+n�{+T�k^NQq�nv�
O�R�Y�NQL+W�k�n�k�NQW�{�Y�T�PdÒ�³nF î k^NQq�n�O�R�Y�L+\��ý��Ú��a}�f~T�PlKUL+WwR:\^V�T��X\^L+n�y�üÆk¤qrL+M�N�OQN�Y5s�P��vY�P3W�k^NQL+W
�ý�v�3�gY�LUY�T�PUÒ�³nF î k�NQq�n�O�R�Y�L+\�y�\^L)z-N�S�P3k�S�P?Y�R:NQO�P3S�NQqry�O�P3qrP3WtY�R�Y�NQL+W�L�mj¡�e�e�eº¯:Út�-}��+�
\�R:S�NQL�R�W�SUK"b²�|k�yJP3V?N��wV3R�Y�N�L+W�k3}v¡5WxL+\^S�P3\[Y�L�V3L:q8ywR�\�P�Y�T�Pd\^P3k^n�O�Y�kjL:m�Y�T�P1Ì�b�ÍXe�ª
R:y�y�\^LtR:V�T�R:W�SpY�T�PdÌ$bdªþR:y�y�\�LtR�V�T��-ZoP�n�Y�NQOQN�Ï3PlY�T�PdV3LvS�P���MwR:k�PdL:m�£XÇ�ª¥NQW8Y�T�P�Ò�³nF î
k�N�q�n�O�R�Y�L+\[R:W�SUNQWtY�P?{+\�R�Y�PXÌ�b�ªÄR:W�SUÌ�b�ÍXe�ªÄR:O�{+L+\�N�Y�T�qrk[N�WtY�Lr£XÇ�ªX}

fHL�P�z�R:OQnwR�Y�P�Y�T�PpyJP3\^m0L:\�q8R:W�V3P�L:m�Ì$bdÍXe�ªX�HZoPxq8R:NQW�O�s�V3L+W�k�NQS�P3\�Y�T�\�P?Pxq8P�Y�\�N�V3k? 
Y�T�PiW2n�q�MJP3\�L:m�\^L+n�Y�N�W�{Xq8P?k�k�R:{+P3k?�vY�T�Pdy�R:V�]:P�YjS�P?OQN�z:P3\�s�\�R�Y�NQL��tR�W�S8Y�T�P�P?W�S-�aY�L���P3W�S
S�P3OQR,s+}o»�L:\�P,R�V�TÙ°�±:²2³)´�µ�¶¸·�´'_�Na}ÆP:}���P,R:V�T�yJL+NQWtY8L:m1Y�T�P V3n�\�z+P?k�h��oZ[P \^n�W|q�n�O�Y�N�y�OQP
\�L+n�W�S�k�L�m1k�N�q�n�O�R�Y�NQL:W�k�n�k�N�W�{uS�N�¦¢P?\�P?W2Y�q8L)zvNQW�{�ywR�Y�Y�P?\�W�k?}o«�P"Y�T�P3W|L:M�Y�R:N�W�Y�T�P
R,z+P3\�R:{+P�\�P?k�n�O�Y�kUR:W�SÀV3L:q8ywR�\�P Y�T�P�yAP?\^m0L+\^q�R:W�V3P�L:m�£XÇ�ªX�~Ì�b�ªX�~R:W�SûÌ�b�ÍXe�ª
y�\�L�Y�LvV3L+O�k3}

TJï¸ð ³ Ô Ò�F < Òw¶ è Ô�Ó · ³ ´�µ é[Ô�Ó7´

bdk�S�NQk�V?n�k�k^P3S�NQW'Ç-P3V�Y�NQL:W��+�HqrL+M�N�OQN�Y5s�q8LvS�P?OQNQW�{UZlN�OQO�TwR,z+Px{+\^P,R�Y�NQqrywR:V?Y�L+WuY�T�P
yAP?\^m0L+\^q�R�W�V3P�L�m¤\^L+n�Y�N�W�{�y�\^L:Y�LvV3L+O�k3}vfHL�k^T�L)ZÄÌ�b�ÍXe�ª�üÆkiR:M�N�OQN�Y5s�N�WxP��-y�O�L+N�Y�NQW�{�Y�T�P
Y�L+yJL+O�L+{+NQV3R:O:V�T�R:\�R:V�Y�P?\�NQk�Y�N�V3k¤L�m�Y�T�P[W�P�Y5Z[L+\^]���ZoP[n�k^PjR�qrL+\^P�L:\HO�P3k�kHR:\�Y�N���V3N�R�O+q8LvS�P?O
NQWXk�N�q�n�OQR�Y�N�L+W1R:k$k�T�LDZlW�NQW�»¤NQ{:n�\�PgÁ�}DciL:Y�PgY�TwR�Y$yJL+y�n�OQR�Y�N�L+W1S�P3W�k�N�Y5sXN�k$W�L:Y$n�W�N�m0L+\�q
NQW�S�N�¦AP3\^P3WtY/ywR�\^Y�kHL:mwY�T�P[W�P�Y5Z[L+\^]�}m�[L+W�W�P?V?Y�NQL+W�k�Y�R:]�Pjy�OQR:V3P�MAP�Y5Z[P?P3W�qrL+M�NQO�P�W�L-S�P3k
OQLvV,R�Y�P3S�NQWxY�T�PXS�N�R:{:L+WwR:Oj©^V3L+\^W�P3\^�ywR:\^Y�klL:mHY�T�PXW�P?Y5ZoL+\^]J}

�DÉ



µ¶µ·¶·
high density

¸¶¸¹¶¹
moderate density

º¶º»¶»
light density

¼¶¼¶¼¶¼
¼¶¼¶¼¶¼
¼¶¼¶¼¶¼
¼¶¼¶¼¶¼

½¶½¶½¶½
½¶½¶½¶½
½¶½¶½¶½
½¶½¶½¶½

¾¶¾¶¾¶¾
¾¶¾¶¾¶¾
¾¶¾¶¾¶¾
¾¶¾¶¾¶¾

¿¶¿¶¿¶¿
¿¶¿¶¿¶¿
¿¶¿¶¿¶¿
¿¶¿¶¿¶¿

À¶À¶À¶À
À¶À¶À¶À
À¶À¶À¶À
À¶À¶À¶À

Á¶Á¶Á¶Á
Á¶Á¶Á¶Á
Á¶Á¶Á¶Á
Á¶Á¶Á¶Á

Â¶Â¶Â¶Â¶Â¶Â¶Â¶Â
Â¶Â¶Â¶Â¶Â¶Â¶Â¶Â
Â¶Â¶Â¶Â¶Â¶Â¶Â¶Â
Â¶Â¶Â¶Â¶Â¶Â¶Â¶Â
Â¶Â¶Â¶Â¶Â¶Â¶Â¶Â
Â¶Â¶Â¶Â¶Â¶Â¶Â¶Â
Â¶Â¶Â¶Â¶Â¶Â¶Â¶Â

Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã
Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã
Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã
Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã
Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã
Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã
Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶Ã¶ÃÄ¶Ä¶Ä¶Ä¶Ä¶Ä¶Ä¶Ä
Ä¶Ä¶Ä¶Ä¶Ä¶Ä¶Ä¶Ä
Ä¶Ä¶Ä¶Ä¶Ä¶Ä¶Ä¶Ä
Ä¶Ä¶Ä¶Ä¶Ä¶Ä¶Ä¶Ä
Ä¶Ä¶Ä¶Ä¶Ä¶Ä¶Ä¶Ä

Å¶Å¶Å¶Å¶Å¶Å¶Å¶Å
Å¶Å¶Å¶Å¶Å¶Å¶Å¶Å
Å¶Å¶Å¶Å¶Å¶Å¶Å¶Å
Å¶Å¶Å¶Å¶Å¶Å¶Å¶Å
Å¶Å¶Å¶Å¶Å¶Å¶Å¶Å

Æ¶Æ¶Æ¶Æ¶Æ¶Æ¶Æ¶Æ
Æ¶Æ¶Æ¶Æ¶Æ¶Æ¶Æ¶Æ
Æ¶Æ¶Æ¶Æ¶Æ¶Æ¶Æ¶Æ
Æ¶Æ¶Æ¶Æ¶Æ¶Æ¶Æ¶Æ
Æ¶Æ¶Æ¶Æ¶Æ¶Æ¶Æ¶Æ

Ç¶Ç¶Ç¶Ç¶Ç¶Ç¶Ç¶Ç
Ç¶Ç¶Ç¶Ç¶Ç¶Ç¶Ç¶Ç
Ç¶Ç¶Ç¶Ç¶Ç¶Ç¶Ç¶Ç
Ç¶Ç¶Ç¶Ç¶Ç¶Ç¶Ç¶Ç
Ç¶Ç¶Ç¶Ç¶Ç¶Ç¶Ç¶Ç

È¶È¶È
È¶È¶È
È¶È¶È
É¶É¶É
É¶É¶É
É¶É¶É

Ê¶Ê¶Ê¶Ê
Ê¶Ê¶Ê¶Ê
Ê¶Ê¶Ê¶Ê
Ê¶Ê¶Ê¶Ê

Ë¶Ë¶Ë¶Ë
Ë¶Ë¶Ë¶Ë
Ë¶Ë¶Ë¶Ë
Ë¶Ë¶Ë¶Ë

Ì¶Ì¶Ì¶Ì¶Ì
Ì¶Ì¶Ì¶Ì¶Ì
Ì¶Ì¶Ì¶Ì¶Ì
Ì¶Ì¶Ì¶Ì¶Ì
Ì¶Ì¶Ì¶Ì¶Ì
Ì¶Ì¶Ì¶Ì¶Ì
Ì¶Ì¶Ì¶Ì¶Ì
Ì¶Ì¶Ì¶Ì¶Ì

Í¶Í¶Í¶Í¶Í
Í¶Í¶Í¶Í¶Í
Í¶Í¶Í¶Í¶Í
Í¶Í¶Í¶Í¶Í
Í¶Í¶Í¶Í¶Í
Í¶Í¶Í¶Í¶Í
Í¶Í¶Í¶Í¶Í
Í¶Í¶Í¶Í¶Í

Î¶Î¶Î¶Î¶Î¶Î
Î¶Î¶Î¶Î¶Î¶Î
Î¶Î¶Î¶Î¶Î¶Î
Î¶Î¶Î¶Î¶Î¶Î
Î¶Î¶Î¶Î¶Î¶Î
Î¶Î¶Î¶Î¶Î¶Î
Î¶Î¶Î¶Î¶Î¶Î
Î¶Î¶Î¶Î¶Î¶Î

Ï¶Ï¶Ï¶Ï¶Ï¶Ï
Ï¶Ï¶Ï¶Ï¶Ï¶Ï
Ï¶Ï¶Ï¶Ï¶Ï¶Ï
Ï¶Ï¶Ï¶Ï¶Ï¶Ï
Ï¶Ï¶Ï¶Ï¶Ï¶Ï
Ï¶Ï¶Ï¶Ï¶Ï¶Ï
Ï¶Ï¶Ï¶Ï¶Ï¶Ï
Ï¶Ï¶Ï¶Ï¶Ï¶Ï

ÐAÑÒjÓmÔjÓ;Õ�ÑÖ�×mØÙÛÚÜÑÝ°Þ@Ö4ÝNß^ÑØÑàÚ�ágÖOÝ�âjã9ØåäçæmètÞjÝ°Þ�éL×mÞmÑêëÝNìíÖîÞjãJÚ�ï�ÝNìíð

ñ�òåó*ô�õ÷ö=øåù÷úbû7õëü�ý�úGþçóÿúgõëô����������	���
���pô��mø�úGþ�ó�ö�ó-û7ó-þçô��� ýåü��;ó
��ôªô���óÿó��&õ÷ô$øåýåõ���üGþçö�ù��
�åõ÷ôíû7þ�õ��åø;ûçó��(õ÷ýzû7òåógþ7úGý��Gógü
�	����� �!�#"�ö�ó-û7ó-þçô$�?ó-þ�ô�ó�%ÿüGý����?úGý��Yûçòåó'&�õëþçó-ù÷óÿô�ôdûçþ7úGýåô)(
ö�õëôçô�õ÷ü�ý þçúGý���ó�õ÷ô$��*
�gö�ónû7óÿþ�ô��+ óOøåô�ógú,�!*
�=ýåü-�åóOýåó-û.&Qü�þ0/ õ÷ý&ô�õ÷ö=øåù÷úbû7õëü�ý�jñ�òåó-þçó
úGþçó1���2%-ü�ýåô�û7úGýjû0(3�åõëû4( þ7ú û7ó5�7698;:<"=%-ü�ýåýåó�%-û7õëü�ýåô��$óÿú
%Jò ü
�<&�òåõ�%Jò þçúGý��åüGö�ù>�XôíûJúGþíû7ô
�åøåþ�õ÷ý��zû7òåó@?�þçôíûA�B���Pô�ó�%-ü�ý��åôEúbý��Xò�úbô@úC�åõëûpþ7ú û7ó�ü
�	�D��ú
%E/Gónû7ôF��óÿþpôçó�%ÿü�ý���G+ ó
õ÷ýjû7ó-ý��åó��åù��H%Jòåü^ü�ôçó úaþ�óÿù�ú û7õ�IGóÿù>�[ù÷õ��Gòmû�û7üaö�ó��;õ÷øåö û7þçú�J@%�ù÷üjú�� û7ü óKIbúGù÷ø�ú û7ó(ûçòåó
þçü�øfû7õ÷ý��2�?ó-þ0��ü�þ�ö úbý�%ÿó@&�òåõ÷ùëó úBI�ü�õ��åõ÷ý���øåý�ú
%�%ÿó��;ûJú
�;ù÷ó,��ú�%E/Gó-û@�åþ�ü��L�åøåó�û7üYûçþ7ú�J@%
�møåóÿøåódü!I�óÿþ4M�ü!&N��ü�þ$úGù÷ù;ûçòåþçó-ó<�åþ�üGû7ü-%ÿüGù÷ô�PO ú
%Jò�ôçõëö=øåù�ú û7õ÷üGýEþçøåýåôQ��ü�þQR����4ôçó�%ÿü�ý��;ôHü
�
ôçõëö=øåù�ú û7õ÷üGýPûçõ÷ö�ó
TS(ü��åõëù÷ógýåü��;óÿô*ö�ü!I�óF&�õëûçòåõ÷ýPû7òåó@ôçõ÷ö@øåù�úbûçõ÷ü�ý(úGþ�óÛú&ú
%�%ÿü�þ0�åõ÷ý���û7ü
û7òåó=U�:�óÿôíû7þçõ�%-ûçó��V:²úGý��åüGöW+aúB�-�?üGõ÷ýjûYX²ö�ü
�åõ÷ùëõëû.�dö�ü-�åóÿù�Nñ�òåó;�åúGþ7úGö�ó-ûçóÿþ�Z�[
\#]!^K_�`baA^
þçóKM�ó�%nû7ô*û7ò;óF�åó��Gþçóÿó@ü
� ö�ü
�åõ÷ùëõëû.��dc�ü�þ$�åõ>eAó-þçóÿýjûOö�ü��åõëù÷õ û.�,�åó���þçó-ó
�f&Qó=øåô�óF�åõ�e?óÿþ�óÿýjû
Z�[
\P]!^K_g`baA^E]@ü
�h���iR����ij����G�!�
��� �!k����i�ml#� úGý��nR�����ôçó�%ÿü�ý��;ô�f+ òåó-ýoZ�[
\#]!^K_�`baA^gõ÷ô��
ôçó�%ÿü�ý��;ô��;õ ûHö�óÛúbýåô$ûçò�úbûHúGù÷ù�ýåü-�åó-ôªúGþ�ódö�ü!Ifõëý��=úbù÷ùåû7ò;ódû7õëö�ó²úGý�� û7òåó<So�<p<O ñ ò�úGô

�!k



RxT�NQ{+T�S�P3{+\^P3PrL:m�q8L+M�NQOQN�Y5s+}�«¥T�P3W�°�±:²t³)´�µ�¶¸·�´�N�kX§+Ú+Úpk^P3V3L:W�S�k3�$N�Y1q8P3R:W�k1Y�T�R�Y�R:OQO
W�LvS�P3kiR:\^P�k�Y�R�Y�NQL+W�R:\^s�S�n�\�N�W�{�Y�T�PXk^NQq�n�OQR�Y�N�L+W�}

0

5000

10000

15000

20000

25000

30000

35000

0 50 100 150 200 250 300

N
um

be
r 

of
 b

ro
ad

ca
st

 r
ou

tin
g 

m
es

sa
ge

s

Pause time (second)

DSR
LAR
LAKER

R;¤�µ�Éjù¸ÉjÇS®�¡�6kºb¡t¤�À�®wª�ÁE¡�¨p¢k«(®wª�Ä;SbÇ±ºtÁBÃ©¨pª�®wÀ;Ãtª�®�§w²b¯p§w¥e¢�ª�®�º�¢�¤à¡�µÂÁÂ¨¬¥�¥�§�µw¨¬¥

»¤NQ\^k^Y3��Y�T�Pi\^L+n�Y�NQW�{�L)z:P3\�T�P,R:S8NQk/k^T�L)ZlW�NQW�»HNQ{+n�\^PlÅ-}:«�P~V,R�WrL:M�k�P?\^z+PlY�T�R�Y�Ì�b�ÍXe�ª
V,R:W¾{:\�P,R�Y�O�s`\^P3S�n�V?PpY�T�P�Wvn�q�MAP?\�L:mlM�\^LtR:S�V3R:k^Y�\�L+n�Y�NQW�{"q8P?k�k�R:{+P3k?�/V3L:q8ywR�\�P3S�Y�L
MAL�Y�Tr£XÇ�ª|R:W�S�Ì�b�ªX}tÌ�b�ÍXe�ª|y�\^L:Y�LvV3L+O�V,R:WrS�NQk^V3L)z+P?\�Y�L+yJL+OQL+{:NQV,R�OvV�T�R:\�R:V�Y�P?\�NQk�Y�N�V3k
L:m�Y�T�P�W�P�Y5Z[L+\^]�R�W�Spn�k^PdY�T�N�koN�W�m0L+\^q�R�Y�NQL+W�Y�L�{+n�N�S�PiN�Y�ko\�L+n-Y�PiS�NQk^V3L)z+P?\^spN�WpR�q8L+\^P
P-,rV3N�P3WtY/q8R:W�W�P3\3}�ç�W�R:W�R,z:P3\�R�{+P:��Ì�b�ÍXe�ª�V3R:W�k�R,z+Pjn�y�Y�L�§+ÚtÛÀM�\�LtR�S�V,R:k�Y¤V?L+WtY�\^L+O
q8P?k�k�R:{+PjV?L+q8y�R:\�P?S�Y�LXÌ�b�ªX}�bdk¤Y�T�Po°�±:²t³)´�µ�¶¸·�´jNQW�V?\�P,R�k�P3k?��Y�T�PjS�N�¦¢P?\�P3W�V3P~MJP?Y5ZoP3P3W
\�L+n-Y�NQW�{¾LDz:P3\^T�P,R:SûNQWÀÌ�b�ÍXe�ª��jÌ$bdª R:W�SÀ£XÇ�ª¿\^P3S�n�V3P3k?}lf~T�NQk�NQk�MAP?V,R:n�k^P`Y�T�P
q8L:M�NQO�N�Y5s�L:m�Y�T�P�W�P�Y5Z[L:\�]�\^P3S�n�V3P3klR�ko°�±:²2³)´�µ�¶¸·�´dNQW�V?\�P,R�k�P3k?��R:W�Sx\�L+n�Y�NQW�{�R:V?Y�N�zvN�Y�NQP?k
MAP?V3L+qrPXOQP?k�klR:W�SUOQP?k�k?}�c�L:Y�PXY�TwR�Y~Y�T�PXWvn�q�MAP?\lL:m¤M�\�LtR:S�V,R:k�Y�\^L+n�Y�NQW�{�qrP3k^k�R:{+P?klNQW
Ì�b�ª NQkHÕ^n�k^YdR�O�N�Y^Y�OQPdOQP3k^k~Y�TwR:W�Y�T�R�YiL:m/£XÇ-ª NQW�L+n�\lk�N�q�n�OQR�Y�N�L+W��2ZlT�NQV�TUNQklWwR�Y�n�\�R�O
MAP?V,R:n�k�P�V3L+qrq�n�W�NQV,R�Y�NQW�{ W�LvS�P3k�R:\^PxNQW'Y�T�Pxm0L+n�\�V?L+\�W�P?\�krR:W�S�V?L+W�W�P?V?Y�N�L+W�k�Y�R�]:P
y�O�R�V3PXMAP�Y5Z[P?P3W�W�LvS�P?k�N�WUY�T�P�S�N�R:{+L:WwR:O�V?L+\�W�P?\�k?�¢R:W�S"Y�T2n�klY�T�P�Ì�b�ªÄ\^P3æ2n�P3k�Y�Ï?L+W�P
NQk~L:m¸Y�P3WUV3L+qrywR:\�R:M�O�PdY�L�Y�T�P�P?WtY�NQ\^PXW�P?Y5ZoL+\�]�R�\�P,R-}

Ç-P3V?L+W�S��AY�T�P�y�R�Y�T�L+y-Y�NQq8R:O�N�Y5sx\�R�Y�N�L�NQk�k�T�L)ZlW`NQW�»HNQ{+n�\^P�È-}¢f~T�P�ywR�Y�T�L+y�Y�NQq8R:OQN�Y5s
\�R�Y�NQL�N�k~S�P?�wW�P3S R�k3 

�rq�s0t²�vu�sÜ}�wDqPx�}gs)y9z�q#sÜ} �4c|{ �Eu�}-�°|d~Ts;�
�$q-}EsÜ|iqPx�zb� |�sí�
{ �vu�}n� |d~iså���d}�~m�!qPx�zb�°|dsí�

_��Dh

�)ú



1

1.05

1.1

1.15

1.2

1.25

1.3

0 50 100 150 200 250 300

P
at

h 
op

tim
al

ity
 r

at
io

Pause time (second)

DSR
LAR
LAKER

R;¤�µ�É��¸ÉbÇh®�¡�6kºt¡t¤�Àv®wª�ÁE¡t¨p¢k«(®wª�ÄfS��?§�¢�£�®w¦t¢�¤�Á�§w´à¤�¢kågª�§�¢�¤�®
f~T�P~ywR�Y�T�L+y�Y�NQq8R:OQN�Y5sX\�R�Y�NQLdN�kgR:W�N�q8yJL+\^Y�R:WtY/qrP?Y�\�NQV�m0L+\¤V?L+W�k^NQS�P?\�NQW�{�Y�T�P~æ2nwR:O�N�Y5s�L:m
\�L+n-Y�P3k~Y�TwR�Y�R:\�P1S�NQk�V?L)z+P3\^P3S�}Aí[P?V,R:n�k^P�\^L+n�Y�P3klS�NQk^V3L)z+P?\�P?S%ZlNQO�O¢MJP�n�k�P3SUY�L�Y�\�R:W�k�m0P3\
q�R�W2s�SwR�Y�RXywR:V�]�P?Y�k3�2Y�T�Pik�q8R:OQO�P3\/N�kgY�T�PlywR�Y�T8L:y�Y�N�q�R:O�N�Y5s�\�R�Y�NQL��:Y�T�PiMJP?Y�Y�P3\�R:\^PlY�T�P
S�NQk^V3L)z+P?\�P?SU\^L+n�Y�P3k3}-«uP�L:M�k�P?\^z+P�Y�TwR�Y3��L+WxR�W�R)z:P3\�R:{+P:��R:OQOwY�T�PdY�T�\^P3P1y�\^L:Y�LvV3L:OQk�V,R:W
R:V�T�N�P?z+PjR:OQqrL+k^Y$Y�T�P[k�R:q8P�ywR�Y�T�L+y�Y�NQq8R:OQN�Y5sd\�R�Y�N�L+k3}b�[L+W�k�NQS�P3\�N�W�{�Y�TwR�Y/Ì$bdÍXe�ª¾n�k^P3k
R�m0n�\^Y�T�P3\g\^P3S�n�V?P3S8k�P,R�\�V�Trk�ywR:V?PlNQW�\�L+n-Y�P~S�N�k�V3L)z:P3\^s�y�\�LvV3P3k^k�P?k3�2N�YgN�k/z+P?\^s�S�P?k�N�\�R:M�O�P
Y�TwR�YlN�YlS�LvP3klW�L:Ylk�R:V3\^N��wV?PXywR�Y�TUL+y�Y�NQq8R:OQN�Y5s�ZlT�NQO�P�\�P?S�n�V3N�W�{r\�L+n�Y�NQW�{�L)z:P3\�T�P,R:S�}

0.78

0.8

0.82

0.84

0.86

0.88

0.9

0.92

0.94

0.96

0.98

1

0 50 100 150 200 250 300

A
ve

ra
ge

 p
ac

ke
t d

el
iv

er
y 

ra
tio

Pause time (second)

DSR
LAR
LAKER

R;¤�µ�É��HÉbÇh®�¡�6kºt¡t¤�Àv®wª�ÁE¡t¨p¢k«(®wª�ÄfSjóh¨¬´à¤�ìw¨pª�åGª�§�¢�¤�®
f~T�NQ\^S��A»¤NQ{+n�\�P�Érk�T�L)Zlk�Y�T�P�P3W�Sv��Y�L��5P3W�S�S�P3O�N�z+P?\^sU\�R�Y�NQL�}Jb�k�°�±:²t³)´�µ�¶¸·�´�NQW�V?\�P,R�k�P3k?�
Y�T�P�ywR:V�]�P?Y1S�P?OQN�z+P3\�sU\�R�Y�NQL+klNQW%R:OQO�Y�T�\�P?P�y�\^L:Y�LvV3L:OQklNQW�V?\�P3R:k�P�MAP?V,R:n�k^P�Y�T�P�W�P�Y5Z[L+\^]

�:Ú



q8L:M�NQO�N�Y5s N�k�\^P3S�n�V3P3S¢}H«�P�L+M�k^P3\�z+PpY�T�R�Y�Ì�bdÍ�e�ª¬V,R�W¾R:V�T�N�P?z+PpR"T�N�{+T�P3\�S�P?OQN�z:P3\�s
\�R�Y�NQL�Y�TwR:WpÌ$bdªûR�W�S�£XÇ�ªX}v«�PdMJP3O�NQP?z:P�Y�T�NQkoNQk[MJP3V3R:n�k^P1L:m�Y�T�Pim�R:V?Y[Y�TwR�YjÌ�b�ÍXe�ª
V,R:Wx\^P3S�n�V3P�Y�T�P�W2n�q�MJP3\jL:m$M�\�LtR:S�V,R:k�Y�NQW�{�q8P?k�k�R:{+P3k?��ZlT�N�V�TxOQP,R�S�k[Y�L�m0P?ZoP3\~ywR:V�]�P?Y
V3L+O�OQN�k�NQL:W�k3}

0.05

0.1

0.15

0.2

0.25

0 50 100 150 200 250 300

A
ve

ra
ge

 e
nd

-t
o-

en
d 

de
la

y 
(s

ec
on

d)

Pause time (second)

DSR
LAR
LAKER

R;¤�µ�É��¸ÉjÇS®�¡�6kºb¡t¤�À�®wª�ÁE¡�¨p¢k«(®wª�Ä;Sb¶½¡b²�¢e®�¨¬¡t²ç²�¨¬´à§¬å

c�L)ZÃOQP�Ydn�kdL+M�k^P3\�z+P�Y�T�P�P3W�S-��Y�L��5P?W�S%S�P?O�R,sUk�T�L)ZlW�N�W »¤N�{+n�\�P�¯�}Ae¤�-V3P3y-Y�m0L+\ik�L+qrP
V,R:k^P3krR�Y�k^q�R�OQO�°�±:²t³)´�µ�¶¸·�´,kU_0k�n�V�TÎR:k�Ú�R:W�S�§:Ú�k^P3V?L+W�S�k�h���Ì�b�ÍXe�ªëV,R�WÎR�V�T�NQP�z+P
R:OQqrL+k�YgY�T�Pik�R:qrPiS�P3OQR)s�R:k[Ì�bdªÀR�W�Sp£XÇ�ªX}tf~T�Pi\�P3R:k�L+W8Y�TwR�YoÌ�b�ÍXe�ª�TwR:koR�O�N�Y^Y�OQP
T�NQ{:T�P3\rP3W�Sv��Y�L��5P3W�SÙS�P?O�R,s�R�Y8OQL)Zë°�±:²t³)´�µ�¶¸·�´3k�N�krMJP3V3R:n�k^P�Ì�b�ÍXe�ª R�Y�Y�P?q8y-Y�k�Y�L
k�P3R:\�V�T�m0L:\�W�P?Z¥\�L:n�Y�P?k[NQW8R1z+P3\�srOQNQqrN�Y�P3S�k^ywR:V3P��vZlT�NQV�Tpq8R,s�OQP3R:SrY�L�Y�T�P�S�NQk�V?L)z+P3\�s
L:m$k�L:q8Pim0\�R:{+N�OQP~\^L+n�Y�P?k3�vZlT�NQV�TxN�W8Y�n�\�W�ZlN�OQO�NQW�V?n�\[qrL+\^P�S�P?O�R,s�m0L+\[y�R:V�]:P�Y~S�P3O�N�z:P3\^s:}

TJïQî ³ ´�µ é[Ô�Ó7´ré ¶¸µ�BWV Ô ¶�Ñ ÿ Ó ´�±

fHLUz+P?\�N�m¸s`Ì�bdÍ�e�ªXüýk�V,R:y�R:M�NQO�N�Y5s%L:mjS�P3R:OQN�W�{�k�q8R:\^Y�O�s ZlN�Y�T ©�z+L+N�S�"R:\�P3R���Z[P8TwR,z+P
\�n�W�k�NQq�n�O�R�Y�NQL+W�k/ZlN�Y�T�R�W�L:W-�5n�W�N�m0L+\^q¬W�P?Y5ZoL+\�]�ZlN�Y�TpR�OQR:]:PiL:m�\^P3V�Y�R:W�{:n�O�R:\�k�T�R:yAP��
R:kXk�T�L)ZlW'N�Wu»HNQ{+n�\^P�ú�}�f~T�PrW�P?Y5ZoL+\^]�R�\�P,R�NQk��D��Ú+Ú��l�D�:Ú+Úxk�æ2nwR�\�Prq8P�Y�P3\^k3��R:W�S�R
O�R:]�PlL:m�§+Ú:Ú��[Å�Ú+Ú�k^æ2nwR:\�PiqrP?Y�P?\�k�NQk�OQLvV,R�Y�P3S�N�WrY�T�PlV3P3WtY�P3\[\^P3{+N�L+W�}2�iP3\�PlZoPdR:k^k�n�qrP
Y�TwR�Y1W�L�q8L:M�NQO�P�W�LvS�P�V3R:W�P3WtY�P?\�Y�T�P�OQR:]:P�R:\^P,R�}¢»wL+\dY�T�P�y�n�\�yJL+k^P�L:m�{+n�NQS�P�\�L+n�Y�P
S�NQk^V3L)z+P?\^s:�AZoP�y�O�R�V3P�Y5ZoL�å�R�{pW�LvS�P3k�W�P,R:\iY�T�P�Y5Z[LpP?W�S�k�L�m/Y�T�P�\�P3V�Y�R:W�{+n�O�R�\�OQR:]:P�}

�-�



«¥T�P3W�R�q8L:M�NQO�PiW�L-S�Pi�wW�S�koN�Y�k�P3O�m�V3O�L+k�PiP3W�L+n�{+T`_0k�R,s+�J�DÅ:Ú�q8P�Y�P3\^k�hgY�L�RXå�R:{�W�L-S�P��
N�Y�ZlN�OQO�Y�T�N�W�]`N�Y�N�k�OQLvV,R�Y�P3S¾N�W�R:W¾NQqryAL:\^Y�R�W2Y�yAL:k�N�Y�NQL+W¢}H¡5W�L+n�\�k^NQq�n�O�R�Y�NQL+W�k?��Y5Z[L
�jíjª�V3L+W�W�P3V�Y�NQL:W�koY�R:]:P�y�O�R:V?P�MJP?Y5ZoP3P?WpY�T�P�k�TwR�S�L)Z[P?SxywR:\^Y�koL:W8Y�T�Pd\�N�{+TtYoR:W�S8Y�T�P
OQP�m¸Y�k^NQS�P?k3}¤b�OQO�L:Y�T�P3\�k�NQq�n�O�R�Y�NQL+W�ywR�\�R:qrP?Y�P3\�k�R:\�PrY�T�P�k�R:qrPpR:k�Y�T�L:k�PpN�W¾Ç-P?V?Y�N�L+W
Á�}���n�W�OQP?k�kiN�Y~N�k~k^Y�R�Y�P3SUL:Y�T�P3\�ZlNQk�P�}

� �
� �
� �
� �

� �
� �
� �
� �

� �
� �
� �
� �

� �
� �
� �
� �

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

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

flag

flag

void area

network area

R;¤�µ�É��¸ÉÐñZ¤àÁmºt´à§�¢�¤�®�¡�ÁÂ®wÃb¤�´�¤�¢kå`ÁÂ®Z²�¨¬´© � çSt° ¡�¨p¢k«(®wª�Ä�«S¤�¢�£�ìw®�¤à²ç§�ª�¨¬§

»¤NQ\^k^Y3�:Y�T�PlW2n�q�MJP3\�L:mAM�\^LtR:S�V3R:k^Yo\�L+n-Y�NQW�{1q8P?k�k�R�{+P3k�NQkgk^T�L)ZlW�NQWr»¤N�{+n�\^P1�)Ú�}+b�k�Y�T�P
ywR:n�k^P?Y�NQqrP8N�W�V3\^P,R:k^P3k3�¤R:OQO/Y�T�\�P?Ppy�\^L:Y�LvV3L+O�kXNQW�V?n�\�O�P3k^k�R:W�SuOQP3k^k�\^L+n�Y�N�W�{ULDz:P3\^T�P,R:S
MAP?V,R:n�k�PpY�T�P�W�P�Y5Z[L+\^]uMJP3V?L+q8P?k�qrL+\�Prk^Y�R:M�OQP�}H¡5W¾{:P3W�P?\�R:O��HÌ�bdÍ�e�ª¼TwR:k�\^P3S�n�V3P3S
\�L+n-Y�NQW�{�L)z+P?\�T�P3R:S�V3L+qrywR:\^P3S Y�L�MAL:Y�T�£XÇ�ªºR:W�S�Ì�b�ªX}¢ç1W�R�W�R,z+P3\�R:{+P���Ì�b�ÍXe�ª
V,R:W�k�R,z:P"n�y¾Y�L�§:ÚtÛ M�\^LtR:S�V3R:k^YrV?L+WtY�\�L:O~q8P?k�k�R�{+PxV3L+qrywR:\^P3S¾Y�L`Ì�b�ªX}g¡5W�V,R:k^P3k
L:miOQL)Z¼ywR:n�k^P?Y�NQqrP3kU_�Ú�R�W�S�§+Ú k�P?V3L+W�S�k�h���Ì$bdªëTwR:k�P�z+P?WÎT�N�{+T�P?\�L)z+P3\^T�P,R�S�Y�TwR:W
£XÇ�ªX}[f~T�N�kxNQkxMJP3V,R�n�k�P`Ì�b�ª S�L-P?k�\�P,R�OQNQÏ?P"Y�T�P�P��-NQk�Y�P3W�V3P�L:mXz+L+N�SÀR:\�P3R��~R:W�S¥N�Y
m�R:NQO�k�RUV3L+n�y�OQPpL�mjY�N�q8P?k�NQW�k�P3R:\�V�T�L:mlW�P�Z¼\�L+n�Y�P3k�n�k�NQW�{ N�Y�k�\^P3V?Y�R:W�{+n�O�R:\�\�P3æ2n�P?k^Y
Ï3L+W�P:}vÌ�b�ª|TwR:k�Y�LXP?W�O�R:\^{+PlN�Y�k�\^P3æ2n�P?k^YjÏ?L+W�PlZlT�P3WrY�T�PiL+n�Y�k^Y�R:W�S�N�W�{X\�L+n�Y�P���\�P3æ2n�P?k^Y
NQk�P��-y�NQ\^P3S'ZlN�Y�T�L+n-Y�R:Wts�\�P3y�O�s`q8P?k�k�R:{+P:}H¡5WuY�T�P�Z[L:\�k^Y�V,R:k^P:�¤N�Y�TwR�k�Y�L%\�P3k^L+\^Y�Y�L
W�P?Y5ZoL+\^]�ZlN�S�PlåwL-LvS�N�W�{1m0L+\o\^L+n�Y�P�S�N�k�V?LDz:P3\�s+}vf~T�NQk�Y�\^N�R:O�y�\�LvV3P3k^k[L:m�Ì$bdª|\�P?k�n�O�Y�k�NQW

�+�



n�W�W�P?V3P?k�k�R�\^s8\�L+n�Y�NQW�{1L)z:P3\�T�P,R:SrZlT�P3WrY�T�P?\�PiP��-NQk�Y�k�L+M�k�Y�R:V?OQP3k�N�W�Y�T�PlW�P?Y5ZoL+\^]8R�\�P,R-}
ç�WUY�T�P�V?L+WtY�\�R:\^s:�AÌ�bdÍ�e�ª V3R:W%S�N�k�V?LDz:P3\iT�P3O�y�m0n�O�{+n�NQS�N�W�{�\�L+n�Y�PXNQW�m0L+\^q�R�Y�NQL:W�R:W�S
Mts-y�R:k�k[Y�T�PiO�R:]�PdR:\^P,R�R:W�S�{:L�Y�T�\�L+n�{:T�L+W�O�s�Y�T�PlY�L:y�L+\�Y�T�PiMJL:Y�Y�L+q¬\�P?{+NQL+W¢�+ZlT�NQV�T
WwR�Y�n�\�R:O�O�s8OQP3R:S�kjY�Lr\�P?S�n�V?P3S%\^L+n�Y�NQW�{�L)z+P?\�T�P3R:S�}

0

500

1000

1500

2000

2500

3000

3500

4000

0 50 100 150 200 250 300

N
um

be
r 

of
 b

ro
ad

ca
st

 r
ou

tin
g 

m
es

sa
ge

s

Pause time (second)

DSR
LAR
LAKER

R;¤�µ�É?3põZÉbÇS¨p¢X«!®wª�Ää«S¤�¢�£�ìw®�¤�²ç§�ª�¨¬§�SjÇ±ºtÁBÃ©¨pª�®wÀ?Ãtª�®�§w²t¯p§w¥�¢�ª�®�º�¢�¤�¡tµ�ÁÂ¨¬¥�¥�§�µw¨¬¥
Ç-P3V?L+W�S���»¤NQ{+n�\�P��:��k�T�L)Zlk1Y�T�P�ywR:V�]�P?Y�S�P3O�N�z:P3\^s"\�R�Y�NQL�}J«�P�L+M�k^P3\�z+P�Y�TwR�YXÌ�b�ÍXe�ª
L+n�Y�yAP?\^m0L+\^q8k�MAL�Y�T�£XÇ-ª�R�W�S�Ì�b�ªX}�Ì$bdª�R:V�T�NQP�z+P?k¤Z[L:\�k�PoS�P3O�N�z:P3\^s�\�R�Y�N�LiY�TwR:W�£XÇ-ª
NQWrR:O�O�ywR:n�k�P?Y�NQqrP3k?}:«uPlMJP3O�NQP?z:PjY�TwR�Y�Ì$bdÍXe�ªÎyAP?\^m0L+\^q8kgMJP?Y^Y�P3\�MJP3V3R:n�k�PlN�Y�k�n�V?V3P3k^k��
m0n�OQO�s�\�P?S�n�V?P3k�Y�T�P�M�\^LtR:S�V3R:k^Y�NQW�{UL)z+P?\�T�P3R:S��HZlT�NQV�TuY�\�R:W�k^O�R�Y�P3kXY�LUm0P?ZoP3\�V?L+OQO�NQk^NQL+W�k
R:W�S�T�NQ{+T�P?\HS�P3OQN�z+P?\^sX\�R�Y�NQL�})f~T�Pj\�P3R:k�L:W�Y�TwR�Y/Ì�b�ª�S�P?OQN�z:P3\^kHq�n�V�T�OQP?k�kHY�\�Rb,rVoNQk$Y5Z[L
m0L+OQS¢}�ç�W�L+W�P�TwR�W�S���N�Y�k�T�N�{+T�P?\�\�L+n-Y�NQW�{pL)z+P3\^T�P,R�S|_�R�Y1OQL)ZºywR:n�k�P?Y�NQqrP�V,R:k^P3k�hdV,R:W
\�P?k�n�O�Y�NQW%q8L+\^P�Y�\�R:W�k�qrNQk�k^NQL+W"V3L+O�OQN�k�NQL:W�k3}Jç�W Y�T�P�L:Y�T�P3\�T�R:W�S��Jq8L:\�P�N�q8yJL+\�Y�R:WtY�O�s+�
Ì�b�ªXüýkgy�\^L-V?P3k^koL:mJP���y�R:W�S�N�W�{X\�NQW�{1k�P,R�\�V�TrNQW�V?n�\�kgY�LvL1q�n�V�T�S�P?O�R,s�N�W�\�L+n-Y�PlS�NQk^V3L)zt�
P3\�s+�tZlT�NQV�T8q�R,s�O�P,R:S�Y�L�q�R�W2s�SwR�Y�RXywR:V�]�P?Y�k3ü�S�\�L+y-��L:¦�S�n�PlY�L�OQN�m0P?Y�NQqrPjP��-y�N�\�R�Y�NQL+W�}

f~T�NQ\^S���R:k1k^T�L)ZlWuN�W�»¤NQ{+n�\�Pp�D�v��Ì�b�ÍXe�ª�R:V�T�N�P?z+P?k�R�OQqrL+k^Y�Y�T�P�k�R�q8P�P?W�S-�aY�L���P3W�S
S�P3OQR,sxR:k~£XÇ-ª�}���L)Z[P�z+P?\3�JÌ�b�ªþk^T�L)Zlkiq�n�V�T�T�NQ{+T�P3\jP?W�S-��Y�L��5P?W�S�S�P3OQR,s8Y�TwR:W�MAL�Y�T
£XÇ�ª|R:W�SpÌ�b�ÍXe�ª�}vÇvNQW�V?PlY�\�R:W�k�qrNQk�k^NQL+W�Y�NQqrP~k�T�L:n�OQSrMAPlMwR�k�NQV3R:OQO�s�Y�T�Pik�R:qrPlNQWrR:OQO
Y�T�\^P3Pjy�\�L:Y�L-V?L+OQk?�DY�T�PjP?W�S-��Y�L��5P?W�S�S�P?O�R,s�NQk¤q8R:N�W�O�s1S�n�P[Y�L�Y�T�P�ZjR:N�Y�N�W�{�Y�NQqrP�m0L+\HW�P?Z
\�L+n-Y�P3koY�L�MJP�S�N�k�V?LDz:P3\^P3S�}�f~T�NQkjR�{tR:NQW8S�P3qrL+W�k�Y�\�R�Y�P�koY�T�R�Y~Ì�b�ªXüÆkj\�L+n-Y�PdS�NQk�V?L)z+P3\�s
y�\�LvV3P?k�kiNQW�V?n�\�k~Y�L-L�q�n�V�T"S�P?O�R,sxN�WUy�\�P3k^P3W�V?P�L:m�z+L:NQSUR:\�P3R:klNQWxY�T�P�W�P?Y5ZoL+\�]�}

�:§



0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

0 50 100 150 200 250 300

A
ve

ra
ge

 p
ac

ke
t d

el
iv

er
y 

ra
tio

Pause time (second)

DSR
LAR
LAKER

R;¤�µ�É�3N3�ÉbÇh¨p¢k«(®wª�Ää«S¤�¢�£�ìw®�¤�²ç§�ª�¨¬§�SÐóh¨¬´à¤�ìw¨pª�åGª�§�¢�¤�®

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

0 50 100 150 200 250 300

A
ve

ra
ge

 e
nd

-t
o-

en
d 

de
la

y 
(s

ec
on

d)

Pause time (second)

DSR
LAR
LAKER

R;¤�µ�É?39]¸ÉbÇS¨p¢X«!®wª�Ää«S¤�¢�£�ìw®�¤�²ç§�ª�¨¬§�Sj¶½¡b²�¢e®�¨¬¡t²ç²�¨¬´à§¬å

bdk1Rpk^n�qrq�R:\�s�m0L+\�Y�T�NQk�k�n�M-��k�P?V?Y�N�L+W���N�W%y�\^P3k^P3W�V?PrL�mgz+L+N�S�R:\�P3R:k�NQW"Y�T�P�W�P?Y5ZoL+\�]��
Ì�b�ª�q�R,s�P?W�Spn�yrZlN�Y�T8yJL-L:\�yJP3\�m0L+\�q8R:W�V?PiZlN�Y�T�L:n�YoR:Wts�]vW�LDZlO�P3S�{:PdL:mAY�T�PiY�L+yJL+O��
L+{:s:}~ç�W�Y�T�P V?L+WtY�\�R:\^s:�~Ì�b�ÍXe�ª¿V,R:W�MtsvywR:k^kxY�T�P z:L+NQS¥R:\^P,R:kxn�k�NQW�{¾S�NQk^V3L)z+P?\�P3S
{+n�N�S�NQW�{xN�W�m0L+\^q�R�Y�NQL+W¢�AR�W�SuR�V�T�NQP�z+P�MAP�Y�Y�P3\X\�L+n-Y�NQW�{UyJP3\�m0L+\�q8R:W�V?P�Y�TwR�W�Ì�bdª¬R:W�S
£XÇ�ªX}

��Á



TJï�� < Òw¶ è Ô�Ó · ³ ´�µ é[Ô�ÓJ´

«uPjR:OQk^Ld\�n�W�k�N�q�n�O�R�Y�NQL:W�k$NQW�W�P�Y5Z[L:\�]2k/ZlN�Y�T�n�W�N�m0L+\�qÄW�LvS�PjS�NQk^Y�\�N�M�n�Y�N�L+W�k?}�f~T�PjW�P?Y��
Z[L:\�]pR�\�P,R�N�k��D�:Ú:Ú��i�)�:Ú+Ú�k^ævn�R:\�P1qrP?Y�P3\�k?}�bdO�OAY�T�P�k�N�q�n�OQR�Y�N�L+W�ywR�\�R:qrP?Y�P3\�kjR:\�PdY�T�P
k�R:qrPiR:k�NQWrÇ-P?V?Y�NQL+WrÁ�}��iP��-V3P3y-Y[Y�T�R�Y�q8L:M�NQO�PjW�LvS�P3k�R:\^Pin�W�N�m0L+\^q8O�s�S�NQk�Y�\�N�M�n�Y�P3S8R:W�S
q8L)z:P�R�V3V3L:\�S�N�W�{�Y�L�Y�T�PXª�R:W�S�L+qê«uR,svyAL+N�WtY�K"L-S�P3Oa}�bdk~NQWxy�\�P?zvN�L+n�klk�N�q�n�O�R�Y�NQL:W�k3�
Z[P�V3L:W�k�N�S�P3\l\�L:n�Y�N�W�{�L)z+P3\^T�P,R�S���S�P3O�N�z+P?\^sx\�R�Y�N�L���R�W�S"P?W�S-�aY�L���P3W�SUS�P3OQR,s+}

0

1000

2000

3000

4000

5000

6000

7000

0 50 100 150 200 250 300

N
um

be
r 

of
 b

ro
ad

ca
st

 r
ou

tin
g 

m
es

sa
ge

s

Pause time (second)

DSR
LAR
LAKER

R;¤�µ�É?3¬ô¸É-�h¡b¤�Àv®wªyÁE¡�¨p¢k«(®wª�Ä;SbÇhºbÁBÃ©¨pª�®wÀ?Ãtª�®�§w²t¯p§w¥�¢�ª�®�º�¢�¤�¡tµ�ÁÂ¨¬¥�¥�§�µw¨¬¥

bdkjk^T�L)ZlW�NQWp»HNQ{+n�\^P��)§-�2Y�T�P�W2n�q�MJP3\[L:m$M�\�L+R:S�V,R�k^Y~\^L+n�Y�N�W�{�qrP3k^k�R:{:P3kjN�WxÌ�b�ÍXe�ª
NQk�R:O�q8L:k^Y�Y�T�P�k�R:qrP�R:krÌ�b�ªX�¤ZlT�N�OQPxMJL:Y�T�Ì�b�ÍXe�ªÊR:W�S�Ì�b�ªêNQW�V?n�\�q�n�V�T�OQP?k�k
\�L+n-Y�NQW�{�L)z+P?\�T�P3R:SUY�TwR:Wx£XÇ-ª�}vf~TwR�Y~N�koY�L�k�R,s+�vZlT�P3WxY�T�P3\�PdNQk[W�L�k�NQ{:W�N��wV3R:WtY[Y�L+yAL��
OQL+{:NQV,R�Owk^Y�\^n�V?Y�n�\�P?klNQWpR�n�W�N�m0L:\�q½W�P?Y5ZoL+\^]J��Ì$bdÍXe�ªÀV,R:Wxk�Y�N�OQOJR:V?YjR:kj{+LvLvSpR:k~Ì�bdª
R:y�y�\^LtR:V�T�}

f~T�P�\^P3k^n�O�Y�k�m0L+\1Y�T�P�S�P?OQN�z:P3\�s�\�R�Y�N�L�NQk�y�\�P?k�P3WtY�P3S¾NQWu»¤NQ{:n�\�P��,Á�}�«�P8V3R:W'L+M�k�P3\�z+P
Y�TwR�Y1NQW�Rpn�W�N�m0L+\^q W�P?Y5ZoL+\�]���MJL:Y�T�Ì�b�ÍXe�ª�R:W�S�Ì$bdª�R:V�T�NQP?z:PrR:OQqrL+k^YiY�T�P�k�R:qrP
yAP?\^m0L+\^q�R�W�V3PXR:kl£XÇ-ª�}�b�k~Y�T�P�°�±:²t³)´�µ�¶¸·�´XN�W�V3\^P,R:k^P3k?�wW�P?Y5ZoL+\�]xqrL+M�N�OQN�Y5s�S�P3V?\�P,R�k�P3k
R:W�S�R:O�OgY�T�P�Y�T�\�P?Ppy�\^L:Y�LvV3L+O�k�R:V�T�NQP?z:PxR T�N�{+T�P3\�S�P3O�N�z:P3\^s`\�R�Y�N�L�}¤»HNQ{+n�\^P"�)Å"k�T�L)Zlk
Y�T�P�P3W�S-�aY�L���P3W�S¾S�P3O�R,s:}gç�W¾R:W�R,z+P?\�R:{:P:�gR:O�OgY�T�PpY�T�\�P?Ppy�\�L�Y�LvV3L+O�k�R:V�T�N�P?z:PxR:OQqrL+k�Y
Y�T�PXk�R:q8P1P?W�S-�aY�L���P3W�SUS�P3OQR,s+}

�+Å



0.93

0.94

0.95

0.96

0.97

0.98

0.99

1

0 50 100 150 200 250 300

A
ve

ra
ge

 p
ac

ke
t d

el
iv

er
y 

ra
tio

Pause time (second)

DSR
LAR
LAKER

R;¤�µ�É�3]ø�É-�±¡t¤�À�®wª�ÁE¡�¨p¢X«!®wª�ÄfSbó±¨¬´�¤�ìw¨pª�å�ª�§�¢�¤�®

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0 50 100 150 200 250 300

A
ve

ra
ge

 e
nd

-t
o-

en
d 

de
la

y 
(s

ec
on

d)

Pause time (second)

DSR
LAR
LAKER

R;¤�µ�É?3¬ù¸É-�h¡b¤�Àv®wªyÁE¡�¨p¢k«(®wª�Ä;Sj¶½¡b²�¢e®�¨¬¡t²ç²�¨¬´à§¬å

¡5W�k^n�qrq�R:\�s+��ZoP8L:M�k�P?\^z+P�Y�T�R�Y�Ì$bdÍXe�ª�yJP3\�m0L+\�qrkXR:O�q8L+k�Y�Y�T�P8k�R:q8PrR:k�Ì�b�ªËNQW
R8n�W�N�m0L+\^qÊW�P?Y5ZoL+\^]J}Af~T�NQk�NQklMJP3V,R�n�k�P��¢MtsUS�P3k^NQ{+W��JÌ�b�ÍXe�ª ZlNQO�O�S�P3{+\�R:S�P�Y�LpÌ�bdª
ZlT�P3W�Y�T�P?\�P[N�k$W�L�Y�L+yAL:OQL+{+N�V,R:O�k^Y�\�n�V�Y�n�\^P[NQW�Y�T�P�W�P�Y5Z[L+\^]�}+��L)ZoP?z:P3\3��NQWXY�T�P�y�\^P3k�P?W�V3P
L:mHR:WtspY�L:yAL+O�L+{+N�V,R:O�W�L+Wv�5n�W�N�m0L+\�qrN�Y5s:��Ì�bdÍ�e�ªþL:n�Y�yJP3\�m0L+\�qrkjMJL:Y�T�£XÇ�ªþR:W�SUÌ�b�ªX}

�:È



� )pàvá0ã�@)àvEH�ËC�Bm�

K"L+M�N�OQN�Y5s�q8LvS�P3O�NQW�{%R:W�S¾O�L-V3R�Y�N�L+Wu{+n�NQS�P?S¾\�L+n�Y�NQW�{%TwR,z+Px{tR:N�W�P3S¾q�n�V�T�R�Y�Y�P3WtY�N�L+W
m0\�L+q \�P?k�P,R�\�V�T�P?\�kr\�P3V?P3WtY�O�s+}gb¹k^n�\^z:P?s�L+W�qrL+M�NQO�N�Y5s`qrL-S�P?OQk�NQW�R:S�T�LvVxW�P?Y5ZoL+\�]2k
V,R:WÙMAP�m0L+n�W�SÙNQWþ�Æ§����oR:W�S|R`W2n�q�MJP3\�L�m1yAL:k�N�Y�NQL+W�MwR:k^P3S|\^L+n�Y�NQW�{`y�\�L�Y�LvV3L+O�k�R:\^P
k�n�qrq8R:\�N�Ï3P3SUNQW'�ý�D�a}J��P?\�P�Z[P�L+W�O�s�S�NQk�V?n�k�k�R�m0P�ZÃP?¦AL+\^Y�k�Y�T�R�Y�R�\�P�V3OQL:k�P3O�s�\�P?O�R�Y�P3S
Y�L�L+n�\~ZoL+\�]�}

Ì�b�c�KUb�ª'\�L:n�Y�N�W�{~y�\�L�Y�LvV3L+O��®�)ú��tR�Y�Y�P3qry�Y�k�Y�LiP��-y�OQL+N�Y�Y�T�PgW�P?Y5ZoL+\�]1V�T�R:\�R:V�Y�P?\�NQk�Y�N�V3k
R:NQqrNQW�{jR�Y�R:S�S�\�P?k�k�N�W�{lY�T�P�k�V3R:O�R�M�NQO�N�Y5siy�\�L:M�OQP?q"}?f~T�P�y�\�L:Y�L-V?L+OtR:S�L+y�Y�k$Rr©�ªlP?m0P?\�P?W�V3P
ÝHL+N�WtY=�1\�L:n�y'KUL+M�NQO�N�Y5svxqrL-S�P?O�R:W�S�R�Y�Y�P3qry�Y�k1Y�L"]�P3P3y�Y�\�R�V�]�L:mjO�L+{+NQV3R:O¤k^n�M�W�P�Y�k
NQW�ZlT�NQV�TxY�T�Pdq8P?q�MAP?\�kjT�R)z:P�R�V3L+qrqrL+WwR:O�N�Y5s�L:m$N�W2Y�P3\^P3k^Y�klR:W�SUR:\^P�OQN�]:P3O�s�Y�L�qrL)z+P
R:k~R�©�{+\�L+n�y��}-Ì$bdÍXe�ªÀNQkoS�N�¦AP3\^P3WtY[m0\^L+qëÌ�bdc�K"bdªûNQW8Y�TwR�Y[N�Y[R�Y�Y�P3qry�Y�koY�L�]�P3P3y
Y�\�R:V�]�L�mwY�T�PjyJL+y�n�O�R�Y�NQL+W�S�P3W�k�N�Y5s�S�NQk�Y�\^NQM�n�Y�NQL+W�L:mwY�T�PjW�P�Y5Z[L+\^]��tR:NQqrNQW�{dR�Y¤\�P?S�n�V3N�W�{
\�L+n-Y�NQW�{�LDz:P3\^T�P,R:S%M2spq8P3R:W�klL:mHMAP�Y�Y�P?\l{+n�NQS�R:W�V3P1N�W�\�L+n�Y�PXS�NQk^V3L)z+P?\^s+}

f~T�P�\�P?k^Y�\^NQV�Y�P3S�\�R:W�S�L+q ZjR,svyJL+NQWtY�q8L:M�NQO�N�Y5s�qrL-S�P?OHZoPrR:S�L+y�YXN�W Y�T�N�k1ywR:yJP3\�Z[R:k
y�\�L:yAL+k^P3S N�W¬�ÂÁ:��}if~T�P'R:n�Y�T�L+\^k%L:mU�ÂÁ:��R:O�k�L�y�\�L+yJL+k^P3SÄR:WÊ©^bdW�V�T�L+\�P?S �XP?L-S�P3k�N�V
Ý¤R:V�]�P?Y�»�L:\^Z[R:\�S�N�W�{+�R:y�y�\�LtR�V�T"Y�L�k^L+O�z:PXY�T�P�y�\�L+M�OQP3qêL:mX©�z+L+N�S�rR:\�P3R�N�WxY�T�P�W�P?Y��
Z[L:\�]�}�b�k[y�\^L+yAL:k�P3S�NQW��ÂÁ:���tY�T�P�]vW�LDZlO�P3S�{:P�L:mi©�R�W�V�T�L+\^P3SpywR�Y�T��N�ko{:P3W�P?\�R�Y�P3S�ZlN�Y�T
R:k�k^NQk�Y�R:W�V?P�m0\�L+qêR�k�P�YlL:m$m0\�N�P3W�SxW�LvS�P?kjNQWpY�T�P1W�P?Y5ZoL+\^]J�wL:\[MwR:k^P3SUL+W�R�y�\^P3S�P��wW�P3S
q�R�y"L:m/yAL+y�n�O�R�Y�NQL+W�S�P?W�k�N�Y5s+}�«¥T�P3W"m0L+\^Z[R:\�S�NQW�{rSwR�Y�R8ywR:V�]�P?Y3��©�R�W�V�T�L+\^P3S�ywR�Y�T��N�k
n�k�P?S�R:krOQLvL+k�P�k^L+n�\�V?P%\^L+n�Y�N�W�{`NQW�m0L+\^q�R�Y�NQL:W��HZlT�N�V�TÙN�krk^NQqrNQOQR:\�Y�L�L+n�\�W�L:Y�NQL+W�L:m
©^{+n�N�S�NQW�{ \^L+n�Y�P?�}~ç�n�\rZ[L:\�]�NQk�S�N�¦AP3\�P?WtYpm0\�L+q �ÂÁ:��NQWÙY�T�P k�P?W�k�P Y�TwR�Y8Z[P�n�k^P�R
S�N�¦AP3\^P3WtYXZjR,s�Y�L�{+P?W�P3\�R�Y�P8R:W�S`n�Y�NQOQN�Ï3P�Y�T�NQkX{+n�NQS�N�W�{xNQW�m0L:\�q8R�Y�N�L+W�}J¡5W�ywR�\^Y�N�V3n�OQR:\3�
Ì�b�ÍXe�ªûV,R�WU{:\�R:S�n�R:OQO�s"Ñ:¶Q³)ö Ô�÷ ´ Ó ywR�\^Y�NQR:OJ]vW�LDZlO�P3S�{:P1L:m�Y�T�P1W�P?Y5ZoL+\�]pV�T�R:\�R:V�Y�P?\�NQk��
Y�N�V3k�NQWr\�L+n-Y�PlS�NQk^V3L)z+P?\^sry�TwR�k�P:�vR:W�S�k�q8R:\�Y�O�s�n�k�PlY�T�NQk�NQW�m0L:\�q8R�Y�N�L+W�Y�L�{+n�N�S�P~m0n�Y�n�\�P
\�L+n-Y�PXS�NQk^V3L)z+P?\^s�y�\^L-V?P3k^k�P3k?}

��»v�¥\�L+n�Y�NQW�{1y�\�L:Y�L-V?L+O�y�\^L+yJL+k�P?S8N�WU�
�D�D��V,R�W�R:V�T�NQP?z:Pl{+nwR:\�R:WtY�P3P?S�S�P3O�N�z+P?\^s�N�W�n�W�N
�
V,R:k�Y�N�W�{���M�\^LtR:S�V3R:k^Y�NQW�{��wR:W�SU{+P3LvV,R�k^Y�N�W�{�NQWUR:S�T�LvVXW�P?Y5ZoL+\^]vk?}�bºq8RDÕ^L+\om0P,R�Y�n�\�PXL:m

�+É



��»v�¥NQk¤Y�TwR�Y�N�Y/S�L-P?kgW�L:Y�\^P3æ2n�NQ\^P~S�n�y�O�NQV3R�Y�PjqrP3k^k�R:{:PiL:\/yAP?\�k^NQk^Y�P3WtY�n�k�PlL:mAqrP3qrL+\^s
L:mwR�W2s�W�L-S�PoS�n�\�NQW�{iqrP3k^k�R:{:PoS�P?OQN�z+P3\�s+}DíjR�k�P3S�L+W�Rik�Y�R�Y�NQV�R:W�S�V3L:W�W�P3V�Y�P?S�Y�L+yJL+O�L+{:s+�
Y�T�P8R:n�Y�T�L+\^k�k^T�L)Z[P?SuY�T�PrV?L+\�\^P3V�Y�W�P?k�k�L:m�Y�T�P8y�\^L:Y�LvV3L:Oa��P�z+P3W�NQW�m�R:V3P�L:mjR�©�z+L+N�S�
R:\�P3R"ZlT�P?\�PxR:O�OgW�P3N�{+T2MAL:\�k�R�\�P8m0n�\^Y�T�P3\�R,Z[R,s�Y�LDZ[R:\^S�k�Y�T�P�S�P?k^Y�N�WwR�Y�NQL+W�}$b�W�L:Y�T�P3\
y�\�L�Y�LvV3L+O~y�\^L+yJL+k�P?S|NQWþ�
�,§��a�gW�R:q8P?S��XÝ�Ç�ªÊ\�L+n-Y�NQW�{�y�\^L:Y�LvV3L:Oa�gR:O�k�L�R:{+{+\^P3k^k�N�z:P3O�s
n�k�P?kX{+P3L+{:\�R:y�T�NQV,R�OHO�L-V3R�Y�N�L+W%N�W�m0L+\�q8R�Y�NQL+W"NQW q8R:]2NQW�{�\�L+n�Y�NQW�{�S�P3V?NQk�N�L+W�}J«¥T�P3W�R:W
NQWtY�P?\�qrP3S�NQR�Y�P~W�L-S�Pl\^P3V3P?N�z:P3kjR1ywR�V�]:P?Y3�-N�YgZlNQO�O�{+\�P?P3S�N�O�s�m0L+\^Z[R:\�S�Y�T�NQk�ywR:V�]�P?Y[Y�LXL+W�P
L:mJN�Y�kgW�P3N�{+T2MAL+\^k3�:ZlT�NQV�T�V,R:WrqrL+k^Y�O�s�\�P?S�n�V3PlY�T�P~S�NQk�Y�R:W�V?PjY�L)Z[R:\�S�kgY�T�PlS�P3k�Y�NQW�R�Y�N�L+W
W�LvS�P:}v«¥T�P3WUR�ywR:V�]�P?YiNQkok^Y�n�V�]xR�Y[k�L+qrP�NQWtY�P3\�qrP3S�N�R�Y�PdW�LvS�P�S�n�P�Y�L�Y�T�P�P��-NQk�Y�P?W�V3P
L:ml©�z+L+N�S��R:\^P,RXNQW�Y�T�P�W�P?Y5ZoL+\^]J�-R�yJP3\^NQqrP?Y�P3\�\�L+n-Y�NQW�{XY�P3V�T�W�NQæ2n�P�N�koR�y�y�OQN�P3S�Y�LX�wW�S
R�M2svywR�k�k�N�W�{�\^L+n�Y�PXY�L)ZjR:\^S�k~Y�T�PXS�P?k^Y�NQWwR�Y�NQL+W¢}

� ��CJ>HGtá�F�ä,I�CJ>

¡5WÙY�T�NQk�y�R:yAP?\8ZoP y�\^P3k�P?WtY�R'Ì�L-V3R�Y�N�L+W�bdNQS�P3S�Í1W�L)ZlOQP?S�{+P%e/�vY�\�R:V�Y�NQL:W�ªiL:n�Y�N�W�{
_�Ì�b�ÍXe�ª�h8y�\�L�Y�LvV3L+Oim0L+\xK"bdcdegf~k3}~¡5W¥qrL+M�N�OQN�Y5s'q8LvS�P3O�k8ZlT�P?\�P�W�LvS�P?k�R:\�P W�L:Y
n�W�N�m0L+\�qrO�s�S�NQk�Y�\^NQM�n�Y�P3S��2Ì�bdÍ�e�ª|V3R:W8{:\�R:S�n�R:OQO�s�S�N�k�V?LDz:P3\�Y�L+yJL+O�L+{+NQV3R:O�V�T�R:\�R:V�Y�P?\�NQk��
Y�N�V3klL:m¤Y�T�PXW�P?Y5ZoL+\^]J�Jk�n�V�T�R:klyAL:y�n�O�R�Y�NQL:WxS�P3W�k^N�Y5s�S�N�k^Y�\�NQM�n�Y�N�L+W���S�n�\�N�W�{rY�T�P�\�L+n�Y�P
S�NQk^V3L)z+P?\^s�y�\�LvV3P3k^k3}�f~T�N�k�]2NQW�S�L:m�]2W�L)ZlOQP?S�{+P�V3R:W�MAP�L:\�{tR:W�NQÏ3P?S�NQW Y�T�P�m0L+\�q L:moR
k�P�Y�L:mi{+n�NQS�NQW�{"\�L+n�Y�P3k?�gR:W�S¾V3R:W�MAPpn�k�P3S�Y�L�{:n�NQS�Prm0n�Y�n�\�Px\�L:n�Y�PpS�NQk�V?L)z+P3\�s¾y�\^L��
V3P?k�k�P?kpqrL+\�PUy�\�P?V3N�k�P3O�s�R:W�SÎq8L+\^P�P-,rV3N�P3WtY�O�s+}oÇ-NQq�n�O�R�Y�NQL+W¾\^P3k^n�O�Y�k�k�T�LDZ¹Y�TwR�Y3�gNQW
W�P?Y5ZoL+\^]vk�ZlN�Y�T`W�L+W-�5n�W�N�m0L+\^q¿W�LvS�P�yJL+y�n�OQR�Y�N�L+W S�N�k^Y�\^NQM�n-Y�NQL:W�k3�¢Ì$bdÍXe�ª�V3R:W`k�R,z+P
n�y�Y�L�§+ÚtÛpÜ,Á2Å+Û M�\^LtR:S�V3R:k^Y/V3L+WtY�\^L+O�qrP3k^k�R:{:P3kgV3L:q8ywR�\�P3S�Y�L1Ì�b�ª�R:y�y�\^LtR:V�T���ZlT�NQO�P
R:V�T�N�P?zvNQW�{8T�NQ{:T�P3\�S�P3O�N�z+P?\^sU\�R�Y�NQL8R:W�S%k�NQqrNQOQR:\~L+\iMAP�Y�Y�P3\dP?W�S-�aY�L���P3W�S S�P3O�R,s:}A¡5W%Y�T�P
y�\�P?k�P?W�V3P�L:m~z:L+NQS¾R�\�P,R�k�NQW`Y�T�PpW�P?Y5ZoL+\�]���Ì�b�ÍXe�ª¼V3R:W¾k�q8R:\�Y�O�s�S�NQ\�P?V?Y�N�Y�k�\�L+n�Y�P
S�NQk^V3L)z+P?\^s%y�\�LvV3P?k�k�Y�L�M2svywR�k�k1Y�T�P�z+L+N�S�R:\�P3RpR:W�S Y�T2n�k1R:V�T�N�P?z:P�q�n�V�T�MJP?Y�Y�P3\�yJP3\��
m0L+\�q8R:W�V?P�Y�TwR�W%£XÇ�ªþR:W�SUÌ�b�ªÄR:y�y�\�LtR:V�T¢}

f~T�P[]�P?s�m0P,R�Y�n�\�P�L:m�Ì�bdÍ�e�ª¾NQk�Y�TwR�YHN�Y�OQP3R:\�W�k$m0\�L:qÄywR:k^Y¤R:V�Y�NQL:W�k�Y�LdN�q8y�\^L)z+Pgm0n�Y�n�\�P
yAP?\^m0L+\^q�R�W�V3P�}J¡5W"L+n�\ik�N�q�n�O�R�Y�NQL:W�k3��ZoP�L+W�O�sxn�k^P�yJL+y�n�OQR�Y�N�L+W�S�P3W�k�N�Y5s"S�N�k^Y�\^NQM�n-Y�NQL:W

�:¯



R:W�S�R�O�R:]�P[R:kHz+L+N�S�R:\^P,R�m0L+\�S�P?q8L+W�k^Y�\�R�Y�N�L+W�}D¡�Y/N�k¤R�OQk�L�yAL:k�k�N�M�OQP�m0L+\HÌ$bdÍXe�ª¾Y�L�S�NQk��
V3L)z+P?\/L:Y�T�P3\�Y�L+yJL+OQL:{+NQV3R:O:V�TwR�\�R:V�Y�P3\^NQk�Y�NQV?k¤k^n�V�T�R:k¤\^P3k^NQS�nwR�O-P?W�P3\^{:s�q�R:y�R:W�S�V?n�\�\^P3WtY
Y�\�Rb,rVrO�LtR:S�}�Ì$bdÍXe�ª�V3R:W`MAP�V3L:W�k�N�S�P3\^P3S'R�k�Rx{+P?W�P3\^NQVrR:y�y�\�LtR:V�T�m0L+\X]2W�L)ZlOQP?S�{+P
S�NQk^V3L)z+P?\^sUR:W�S"]2W�L)ZlOQP?S�{+PX{+n�N�S�P3SU\�L:n�Y�N�W�{�NQWxZlNQ\^P3O�P3k�kiR:S�T�LvVXW�P?Y5ZoL+\^]vk?}

#xGm��>�C-��á0àvEvKJâuàv>A@

f~T�NQk�\^P3k^P,R:\^V�TºZ[R:k�k�n�y�yAL:\^Y�P?SËN�WÄywR:\�Y�MtsþY�T�P�cdR�Y�NQL+WwR�O�Ç-V?NQP3W�V3P�»wL+n�W�S�R�Y�N�L+W
Y�T�\^L+n�{+TpY�T�P1{+\�R:WtY�k����jªj��Út��ú+È+ÚtÉ:Ú�R:W�Sxb�ci¡a��Út��ú+È+Ú+§:Á��-R�W�S�R�{+P3W�P3\�L:n�k~{+N�m¸Yom0\�L+q
��P�ZlOQP?Y^Y^�5Ý¤R:V�]�R:\^SE�[L+\^yAL+\�R�Y�N�L+W�},f~T�P[R:n-Y�T�L+\^k�Z[L+n�OQS�R�OQk�LlO�NQ]:P/Y�LiY�TwR:W�]�Y�T�P�R:W�L+Wtst�
q8L:n�kl\�P?zvN�P?ZoP3\�kim0L+\~Y�T�P?NQ\~z�R:OQn�R:M�OQPdV3L+qrq8P?WtY�k�R:W�SUNQW�y�n-YiZlT�NQV�T%T�P3OQyJP3SUNQqry�\^LDz:P
Y�T�PXæ2nwR:O�N�Y5s�L:mHY�T�NQk~y�R:yAP?\3}

)pàm¯�à2BDà->�G+àvä

� 3��û¶SÉ Å7ÉZ¹�®Ûåw¨pª�§w¡t²F�¿É 6k³ÂÉHÈR®�£�ÉH°ò¹S¨pì¸¤�¨p«	®wÀf�/ºtª�ª�¨¬¡H¢½¹�®�º�¢�¤à¡�µ$��ª�®w¢e®¸¯]®�´�¥!À�®wª(°±²�6k£�®Z¯
Å�®wÃb¤�´�¨<��¤�ª�¨¬´�¨¬¥�¥%ÇS¨p¢X«!®wª�Ä¸¥pÉR =¶!¶½¶��?¨pª�¥�®�¡t§w´��(®�Á�Á3ºt¡t¤à¯p§�¢�¤�®�¡t¥pá�°h¦tª¬É3v�!�!�¸á�¦t¦TÉ øm�-6
ùwù¸É

� ]�� Å4ÉwÅ�§wº�ìw¨wá��tÉ���¤�²tÁÂ¨pª�á�§w¡t²<�BÉB�h§�ª�¢e¨¬¡t¥e¢e¨¬¤�¡�É�°	ñZº�ª�ìw¨på%®�¡��?®�¥�¤�¢�¤�®�¡�6qÃb§w¥e¨¬²3¹�®�º�¢�¤à¡�µ
¤à¡ëÅ�®wÃb¤�´�¨m°±²ê£t®¸¯Çh¨p¢k«(®wª�Ä¸¥¬É� =¶!¶½¶�ÇS¨p¢X«!®wª�ÄëÅÆ§�µ�§�è¬¤�¡�¨wá 3¬ù�»b��¾�S ô�õÿ6Xô!�¸á;ÇS®Ûìw¨¬ÁBÃ©¨pª
]�õwõj3�É

� ô��ûÈ¼É��/§wÁÂ¦�áh��Éh�(®�´�¨¬¡tµ�á�§w¡t²��mÉ�ó¿§�ì¸¤�¨¬¥¬ÉhÅç®wÃj¤�´�¤�¢XåïÅç®Z²�¨¬´�¥�À�®wª�°±²L�S®Z¯íÇh¨p¢k«(®wª�Ä
ñ�¤�Ámºb´�§�¢�¤�®�¡t¥pÉ
��¤�ª�¨¬´�¨¬¥�¥h�(®�Á`Ámºt¡b¤�¯p§�¢�¤�®�¡V  Åç®wÃj¤�´�¨$�(®�ÁÂ¦bºt¢�¤�¡�µä»��¡��ÅA�S¾�Sjñ¸¦©¨¬¯p¤�§w´
¤à¥�¥�º�¨±®�¡äÅç®wÃb¤à´�¨±°±²F�S®Z¯%Çh¨p¢k«(®wª�Ä¸¤à¡�µjS�¹�¨¬¥e¨¬§�ª�¯y£�átÈRª�¨¬¡t²t¥/§w¡t²�°h¦t¦b´�¤�¯p§�¢�¤�®�¡t¥páG]�õwõ°]¸É

� øB�û½ÉT�/´�§�èp¨pìZ¤�¯�á�ñÐÉ;þ¿¤�®wª�²t§w¡�®�á?§w¡t²o�tÉR�Éf�(®�ºt²�¨¬¯�É�ñ¸¨¬´�ÀQ¢±ª�µ�§w¡t¤�èp¨¬²4¹�®�ºt¢�¤�¡�µ�¤�¡C� ¤à²�¨
°hª�¨¬§`Å�®wÃb¤�´�¨¼°h²�6g�h®Z¯¼ÇS¨p¢X«!®wª�Ä¸¥pÉ���ª�®Z¯�É� {¶½¶½¶�þ¿f¢£�(¶¤�h¢%Å�]�õwõj3�É

� ù��û¶SÉL¶½´�Á�§w´à´�§w£�áT�mÉ¥�h§w¥�¥�§w¡�¨¬¤�¡�á;§w¡t²2�mÉ�°SÃ©®�¶½´ R�®w¢e®�£�É½ñZº�¦t¦©®wª�¢�¤à¡�µA¦±®HñN¹�®�ºt¢�¤�¡�µë¤�¡
Å�®wÃb¤�´�¨7°h²H�S®Z¯7Çh¨p¢k«(®wª�Ä¸¥êºt¥�¤à¡�µ1��ª�®wÃj§�Ãb¤�´�¤�¥�¢�¤�¯ÆT®¸¯p§w´à¤�¢kå�§w¡t² T®�§w²§�/§w´�§w¡t¯p¤à¡�µ�É
�½ª�®Z¯�Ét =¶!¶½¶�þ¿f¢9�/¶¤�h¢%Å�]�õwõj3�É

�:ú



� ���¨�tÉ ©�®¸®�¡�á�Å7É/T¤�º�á½§w¡t²ª�hÉ/Çh®wÃÐ¨¬´qÉ½¹S§w¡t²t®�Á«�7§�åH¦©®�¤�¡H¢V�/®�¡t¥�¤�²�¨pª�¨¬²1�h§�ªyÁÂÀ�ºb´~É� {¡
�½ª�®Z¯�Ét®wÀR {¶½¶!¶ã {ÇQRf¢	�h¢%Å]�õwõ�ô¸É

� �K�û°mÉ��J§�ª�²�®�¥�£�áÛ¶�É Å4É��(¨¬´�²b¤�¡�µÛ6k¹�®Ûåw¨pª¬áÛ³�ÉB�±É�°±´�ÁÂ¨pª�®w¢�£�áÛ§w¡t²ñÐÉ�ñ�º�ª�¤~ÉpÈR®�«/§�ª�²t¥;¹�¨¬§w´�¤à¥e¢�¤�¯
Å�®wÃb¤�´à¤�¢kå4Å�®¸²t¨¬´�¥BÀ�®wª�Åç®wÃj¤�´�¨g°±²�£�®Z¯gÇh¨p¢k«(®wª�ÄZ¥pÉL =¡¬��ª�®¸¯�É?®wÀS°Q��Å+ÅA¢9�( )�h¢%Å
]�õwõ�ô¸É

� ���ûó3É�±Éd�w®�£t¡b¥e®�¡�ájó3É °mÉ�Å�§w´�¢eèwá©§w¡t²,��É��(ª�®¸¯y£�É©ó%ñ�¹�SjÈS£�¨3ó±åZ¡t§wÁ�¤�¯ñ¸®�º�ª�¯]¨3¹�®�º�¢�¤à¡�µ
�½ª�®w¢e®Z¯]®�´bÀ�®wª(ÅÆºt´�¢�¤ 6g�h®w¦®��¤�ª�¨¬´�¨¬¥�¥�°h²r�S®Z¯SÇh¨p¢k«(®wª�ÄZ¥pÉZ°h²®�h®Z¯SÇh¨p¢k«(®wª�Ä¸¤à¡�µ�áJ¨¬²t¤�¢e¨¬²
Ã¸å@�±Ét¶�ÉP�?¨pª�ÄZ¤�¡t¥¬át°h²t²b¤�¥e®�¡�6¯�í¨¬¥�´�¨påwá^]�õwõj3�É

� ���°�¿É ¶�É��R¨pª�Ä¸¤�¡b¥h§w¡t²ë¶SÉ©Å4É�¹�®�åw¨pª�É©°±²ë£�®Z¯±¢¿¡j6kóh¨¬Á`§w¡t²Æó¿¤�¥�¢�§w¡t¯]¨±�L¨¬¯]¢e®wªB¹�®�º�¢�¤à¡�µ�É
°±²²�h®¸¯BÇS¨p¢X«!®wª�ÄZ¤�¡�µ�áj¨¬²t¤�¢e¨¬²�Ã¸å@�±Ét¶�ÉP�?¨pª�ÄZ¤�¡t¥pát°±²t²t¤à¥e®�¡�6¯�í¨¬¥�´�¨påwá^]�õwõj3�É

� 3põ��P©H6g� ³%®G§w¡b²êÇmÉ��BÉ���§w¤�²�å�§ZÉ��®Z¯p§�¢�¤�®�¡�6k°±¤�²�¨¬²ë¹S®�º�¢�¤�¡�µë»_T°±¹±¾h¤�¡ÆÅ�®wÃb¤�´�¨3°±²³�h®Z¯
Çh¨p¢k«(®wª�ÄZ¥pÉj°Q��ÅA´��/§w´�¢eèp¨pª9��¤�ª�¨¬´�¨¬¥�¥�Çh¨p¢k«(®wª�ÄZ¥3»��  {Çh¶!Èh¾iµe®�º�ª�¡t§w´~á��L®�´~É¶�-6qø�áå]�õwõwõZÉ

� 3N3��©ñ©É·�/§w¥�§�µ�¡b¤~á  yÉ«�/£t´à§wÁB¢�§w¯�á·�3É ¹¼É8ñ¸å¸ª�®w¢�¤�º�ÄÐá'§w¡b² �hÉ °mÉ¸�í®¸®¸²�«/§�ª�²�É °
ó¿¤�¥�¢�§w¡t¯]¨�¹�®�º�¢�¤�¡tµï¶¥¹©¨¬¯]¢7°±´�µw®wª�¤�¢�£tÁ$Àv®wª7Å�®wÃb¤�´�¤�¢kå »_ó¿¹S¶!°±Åë¾yÉ	��ª�®Z¯�É±®wÀ`°Q��Å
Å,¢9�( )�h¢%ÅP5¶�!�¸áb¦t¦�É��B�-6��&ø�É

� 39]����?ÉG�(®�¥e¨wá��RÉ(Åç®wª�¤à¡�áL yÉ!ñZ¢e®�µeÁÂ¨¬¡t®�ìZ¤�¯ä§w¡t²5�tÉ �Sª�ªyº�¢�¤�§ZÉL¹�®�º�¢�¤à¡�µí«S¤�¢�£	þ¿ºb§�ª�§w¡J¢e¨p¨¬²
ó±¨¬´�¤�ìw¨pª�å%¤�¡¼°±²$�h®¸¯¥��¤�ª�¨¬´�¨¬¥�¥TÇh¨p¢k«(®wª�ÄZ¥pÉÛ°Q��Åº��¤�ª�¨¬´�¨¬¥�¥�Çh¨p¢k«(®wª�Ä¸¥¬á!�HáB�¸á�ÇS®Ûìw¨¬ÁBÃ©¨pª
]�õwõj3�á&¦t¦�É¶��õ��-6���3v�
»B��ª�®¸¯�Ép®wÀtô&ª�²¼°Q��Å  {¡H¢pÉv�í®wª�ÄZ¥�£�®w¦Bó± {°h�6XÅ 5¶�!�¸á&ñ¸¨¬§�¢e¢�´�¨wá&°hº�µ�ºb¥e¢
]�õZáA3v�!�!�¸áb¦t¦TÉ øm�-6Xùwù¸É

� 3¬ô����±É%³¼§�ª�¦ §w¡t²°�mÉ%È%É±³Bºt¡�µ�É¼þ9�(ñZ¹²SBþ±ª�¨p¨¬²�å§�?¨pª�¤àÁÂ¨p¢e¨pªNñ¸¢�§�¢e¨¬´�¨¬¥�¥í¹S®�º�¢�¤�¡�µ À�®wª
��¤�ª�¨¬´�¨¬¥�¥�Çh¨p¢k«(®wª�Ä¸¥¬É���ª�®¸¯�É�®wÀL°Q��Å Å,¢9�( .�h¢¼Å ]�õwõwõZáj¦t¦�É�]&øJô-6�]wù&ø�É

� 3]øB���tÉBþ3É¼Å�¯pÇh¨Y¹?É%È�£t¨�þ¿´�®wÃb§w´±�R®�¥�¤�¢�¤�®�¡t¤�¡tµ�ñ¸åZ¥e¢e¨¬ÁäÉ± =¶!¶½¶ ÈRª�§w¡t¥pÉ±®�¡ Å�¤à¯]ª�®�«/§¬ìw¨
ÈS£�¨p®wª�å�§w¡t²çÈR¨¬¯�£t¡t¤ 8Hº�¨¬¥¬á�ìw®�´~Éjù�õZáb¡�®�ÉÐô¸át¦t¦�ÉP�&øJù-6��wùN]¸É

� 3¬ù��jÇmÉ³�/ºt´àºt¥�º�á²��É³�S¨¬¤�²t¨¬¤�Á�§w¡t¡�áç§w¡b²îó3ÉÆ¶½¥�¢eª�¤�¡�É�þ9�/ñb6k´�¨¬¥�¥û�®�« �(®�¥e¢¼¢¿º�¢�²�®¸®wª
T®¸¯p§w´à¤�è¬§�¢�¤�®�¡ R�®wª½�L¨pª�å ñZÁ�§w´à´ ó±¨pìZ¤�¯]¨¬¥pÉ  {¶½¶½¶ �?¨pª�¥�®�¡t§w´¾�(®�Á�Á3ºt¡t¤�¯p§�¢�¤�®�¡t¥
ÅÆ§�µ�§�è¬¤�¡�¨wá��Z»~ù�¾yáb¦t¦TÉ�]!�-6Xô&ø�á�¢¿¯]¢pÉf]�õwõwõZÉ

� 3v���©ñ©É
�/§�¦tÄZºt¡�á�Å4Ém�h§wÁ`²t¤~á�§w¡t²'�tÉm�±º�Ãb§wºZ·©ÉHþ9�(ñG6LR�ª�¨p¨��?®�¥�¤�¢�¤�®�¡t¤�¡�µ%¤�¡�Å�®wÃb¤�´�¨�°h²®�h®Z¯
Çh¨p¢k«(®wª�ÄZ¥pÉ��½ª�®Z¯�Ét®wÀR¢�£t¨mô&øw¢�£@�h .�SñtñÐá��L®�´~É¶�¸á;]�õwõj3�É

§+Ú



� 3K�K���tÉjR¤~á-��É��J§w¡t¡�®w¢e¢�¤~áÐó3Éjó±¨¬¯]®�º�¢e®�á©ómÉÐ³¼§�ª�µw¨pª¬áÐ§w¡t²ç¹BÉÐÅ�®wª�ª�¤�¥pÉj° ñ�¯p§w´�§�Ãb´�¨¼T®¸¯p§�¢�¤�®�¡
ñZ¨pª�ì¸¤à¯]¨%Àv®wª±þ¿¨p®wµwª�§�¦b£t¤�¯B°h²�6k£t®¸¯%¹S®�º�¢�¤�¡�µ�ÉP�½ª�®¸¯�Éj°Q��Å ÅA¢9�( )�h¢%Å�]�õwõwõZÉ

� 3v�����tÉ��(ª�®Z¯�£�á&ó3É&°mÉ&ÅÆ§w´�¢eèwáÛó3ÉB�±É��w®�£b¡t¥e®�¡�áE©É 67�±É��hº�á&§w¡t²��tÉ���¨p¢�¯�£�¨pì�§ZÉ&°n�?¨pª�À�®wª�Á�§w¡b¯]¨
�/®�ÁÂ¦b§�ª�¤�¥�®�¡7®wÀ�Å�ºb´�¢�¤ 6k£�®w¦o� ¤�ª�¨¬´�¨¬¥�¥¼°±²�6k£�®Z¯`Çh¨p¢k«(®wª�Ä4¹S®�º�¢�¤�¡�µ@�½ª�®w¢e®Z¯]®�´�¥pÉ���ª�®Z¯�É
°Q��Å Å,¢9�( )�h¢%Å 5¶�!�¸át¦t¦�É-�wù-6����Hád¢¿¯]¢e®wÃ©¨pª²3v�!�!�¸É

� 3v���ÐÅ4Éjþ±¨pª�´à§Záj©mÉ#�h®�¡�µ�áb§w¡t²çþ3ÉP�?¨¬¤~ÉtR§w¡t²tÁ�§�ª�Äg¹�®�º�¢�¤�¡tµ3À�®wª�T§�ª�µw¨¼°h²V�h®¸¯9��¤�ª�¨¬´�¨¬¥�¥
Çh¨p¢k«(®wª�ÄZ¥pÉ��½ª�®Z¯�Ét =¶!¶½¶�þ¿f¢9�/¶¤�h¢%Å�]�õwõwõZÉ

� ]�õ��jÈS£�¨ Çh¨p¢k«(®wª�Ä ñZ¤àÁmºt´à§�¢e®wª a�x0¿7À�á §¬ì�§w¤�´�§�Ãb´�¨ ®�¡t´�¤�¡t¨ §�¢
£H¢e¢e¦�SÁ´!´Û«�«S«¼É ¤�¥�¤~É ¨¬²bº�´&¡t¥�¡t§wÁ=´&¡t¥0´HÉ

� ]�3��jÈS£�¨ Åç®�¡t§�ªy¯�£ þ±ª�®�ºt¦ §�¢ ¹S¤�¯]¨ �h¡b¤�ìw¨pª�¥�¤�¢Xåwá ¦tª�®�µe¨¬¯]¢ «!¨pÃb¥�¤�¢e¨
£H¢e¢e¦�SÁ´!´Û«�«S«¼É ÁÂ®�¡t§�ª�¯y£�É ¯p¥pÉ ª�¤à¯]¨wÉ ¨¬²tº�´HÉ

§��


