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���t���¸���¸zWë*�H���W�0� Õ ê6�W�Hë¥��í Õ ê � �6�t�^�7ë Õ ���0�H�6���Hë��Hz|�^����ë�í²��ð
ê6í÷óS�tz|êK� Ô � � Õ �^�c����z�}½�����¸z�êQzqìW�t��z|���W�	ÿ Õ z��6���^�Hë^ëf���6í©ëH�
� �NzW�6�a�H���W�Hë�� Õ ���¸�Nî6}������t���¸�]� Õ zqì Õ í©�.�X�����-� Õ ê¸���Hë¥ð
��í Õ ê � �6í Ô �Ë��z|íÁêK�^z�í²ê6íÁê6�
ë���z ÔÁÔ � Õ }6��íÁê6�,��z|î Ô �Ëë�íhgH��� e �X� Õ ê#��
� �Ó�<}#ëÍ�
�H�<îS�H�B���¸�(î6}������t���¸�cëÍ�^��}¸�&��}6�^� Õ êK� Õ z��6�Kê#z|��ð
íÁ�Hz ÔÁÔ �����#z|ê6�Wí²ê6��ë��&� Õ�ï�ò �t�H�^ëH�wÿ*�6íÁ�^���wë¥íÁê¸�t� ò �H�t��ð_� Õ ð ò �H�t�
ê6�&� ��Õ �^{�ë�z|�^�×ë¥}¸î��Í�H�&�w� Õ � Õ ê¸ë¥í©���H�^z�î Ô �×�6�Kê#z|��íÁ�HëwzWëwê Õ ���Xë
� Õ íÁê½z|ê¸� Ô �HzqìW��� � �
�f}¸ë¥� ò � Õ ì~íÁ��� ï´Õ � ò � Õ �&�X��}6�^�Hë>�^�¸zo�*z Ô ð
Ô²Õ�� � Õ }���íÁê6�0� Õ ëÍ��z|î6í Ô ílgt�
} ò#Õ êÓ� Õ íÁê¸ë×z�ê¸� Ô �Xzqì��Xët�|z�ê¸� ò � Õ ð
ìKí©��� ï´Õ �>� Õ �^���X���D� Õ }���íÁê6� � �6í Ô ��ë¥�^z|î¸í Ô íhgXzo�^í Õ êfí©ë Õ �t�&}¸���^í²ê¸�¸�
ÿ*�¸�
�^�t��z|íÁê¸���H� Õ|ï �^�6� ò z ò �t�ËíÁë�ëÍ�^��}#����}¸���X�½z�ë ï´Õ�ÔÁÔ²Õ�� ëH�

� ����íÁì���z|ê Õ ì��H��ì~íÁ� � Õ�ïÂÕ }6�(�6�Hë�í²�Wê Õ î6�Í�H���^í²ìW�HëÓz|ê#�N�^�6�
~ Ô �~ë^ë��Hë×ë Õ�Ô }���í Õ ê½z ò6ò � Õ zW���fíÁê e �H�&��í Õ êBú6� b�ï �^�t��í²êK�^� Õ ��}¸�&ð
í²ê6�����6��ë¥�^zo�^íÁ�fî6}������H���¸��� Õ�òSÕ�ÔÁÕ �W�cz�ê¸�Ní²�^ëÓë�� Õ ���^� Õ ��í²ê¸�Wë
í²ê e �H���^í Õ ê�	6� � �0���Hë^�&�^íÁî#�
~ Ô �~ë^ë��Hë×íÁê����t�^z�í Ô í²ê e �H�&��í Õ ê �#�
� ê e �H�&��í Õ êfø6� � �Ë��í©ë^�&}¸ë^ë��^�Hë�} Ô �^ë Õ|ï6Õ }¸� ò �t� ï´Õ �^��z�ê¸�&�Â�tìoz Ô ð
}¸zo�^í Õ ê�î~�½ë¥íÁ�<} Ô z|��í Õ ê�� e �X����í Õ ê w<�#z�ë Õ �^�6�t�*�^� Ô zo���X� ��Õ �^{
ï´Õ�ÔÁÔ²Õ�� �H��îK�B� Õ ê#� Ô }¸��íÁê6�����H��z���{�ë�íÁê e �H���^í Õ ê �~�
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� ê��^�6í©ë
ë��H���^í Õ ê�� � �Óó¸��ëÍ�
���Xë��t��íÁîS�Ó���6�^�t�(��z|� Õ �,���Xë¥íÁ��ê
Õ î��Í�X����íÁì��Xë Õ�ï ~ Ô ��ë^ë¥�Xët�6ÿ*�6�Hê � �Ó��íÁì��Óz<î¸��íÁ� ï�Õ ì��t�^ì~í²� � Õ|ï
� Õ�� ���¸�Hë�� Õ î��Í�X����íÁì��Xë�z|�^�0zW���6íÁ�tì��X��íÁêf~ Ô ��ë�ë��HëH�
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e+fhgjilkbmonhp�qHrts
fVuZmovdp�wZx ~ Ô ��ë�ë��Hë����^í²�Xë½� Õ zW���6í²�Hì����^�6�
Ô²Õ�� �Hë¥� òSÕ ë^ë¥íÁî Ô �(ê6�t� �ËÕ ��{c��íÁz����&���H� � í²���-z½� Õ }��^í²ê6�½�^z|î Ô �
ë¥ílgt� Õ|ï z�î Õ }�� Ô²Õ �×Ö ò �H�*ê Õ ����� � í²��� Õ }��*�Hz|}¸ë�íÁê6�<�t���t�Hë^ë¥íÁì��
��ë¥���^�Hë^ë��<zo��z|ê~� Õ ì��H� Ô zq� Ô í²ê¸{ Õ ��ê Õ ����� � �6í Ô ���^�6�Óî6}������t��ð
�¸�-� Õ�òSÕ�ÔÁÕ �W�-�Hz|ê �6� Ô²ò }#ë<z����¸í²�Hì������¸íÁë<í²ê �^�6� Õ ���W�wí²�<�^�&ð
��z|íÁê¸ë*zf���¸z Ô²Ô �tê¸��íÁê6�(��z�ë�{�� Õ �t�<îS�H�����¸�0î¸}��¥�^�t���¸�½ëÍ�^��}#��ð
��}6�^�*í²ê�zÓ���~ê¸z|��í©��ê6�&� ��Õ �^{(ë Õ �^�¸zo�D� ��Õ íÁ� ò#Õ �¥��z|êK� ò � Õ�ò ð
�t����íÁ�Hë×z����,ë^zo�^íÁë¥ó¸�X�� � íÁ�^ë¥�H�W�Hz����-�K}6�H���W�Wë¥�^z|����íÁê6� ï � Õ � z|ê~�
Ô²Õ �Hzo��í Õ êw�~ë�� Õ } Ô �BîS�(z|î Ô �0� Õ ó¸ê¸�Bí÷��ë � zq��� Õ ���6�7���XëÍ�^í²ê#zoð
��í Õ ê � í÷�^�6íÁê����6�,ë^z|����ë¥��z Ô²Ô ê~}6�fî#�H� Õ|ï ëÍ�^� ò ë×zWëDí²ê�z0î6}���ð
���H���¸�<ê6�&� ��Õ �^{:� e �H� Õ ê¸��q�^�6��� Õ }���íÁê6�0�^z�î Ô �*ë�ílgt��ë¥� Õ } Ô �<îS�
z|î Õ }�� ÔÁÕ �×ÖQzo�(�Xz�����ê Õ �6���y� Õ �^� ò � ÕWò �H�¥�^í²�Xë�ê¸�t�H�-� Õ îS�
��z|íÁêW��z|íÁê6�H�c���Xë ò í²���7ê Õ �6�Ë� Õ í²ê#ë,z|ê¸�c��� ò z|����}6�^�HëH�
z nhil{d| z m�kb}Fvdidvl~�kbm�vdfVp+x ÿ*�6��ë¥��ë¥���H� ë�� Õ } Ô ��îS�<z|î Ô �7� Õ �^�&ð
� Õ ìW�t�Ó� Õ z%��� Õ �^���X���(ë¥�^zo�^�o�Nz ï ���H�,� Õ íÁê¸ëfz|ê¸� Ô �HzqìW�Hë0�^�t��ð
ò#Õ �^z���í Ô ��� ò �t����}¸��î������6��ë¥��ë¥���t���qÿ*�6�Â�^�H� Õ ì��H���
ë�� Õ } Ô �(ê Õ �
Õ ê Ô ��îS� ï z�ë¥��z|ê¸�]íÁê6�&� ò �tê¸ë�í²ìW���×î¸}���z Ô ë Õ �¸z�ê¸� Ô ���<} Ô ��í²ð
ò6Ô ��� Õ ê¸�&}6�^�^�têK� ï z|} Ô �^ë½���¸z|�Bz|�^� ò#Õ ë�ë�íÁî Ô ��íÁê z����~ê¸z���íÁ�
ò �H�t��ð_� Õ ð ò �H�t�*�tê~ì~íÁ� Õ ê6���têK�H�
��fD}�u��omop�nA����x ÿ*�6� ò � Õ � Õ � ÕWÔ �f}¸ë¥�cíÁê¸� Ô }¸���-���¸��z�î6í Ô í²�Í�
� Õ � Õ }��^��zu�K}6�t�^��z�� Õ }6ê¸� ï z�} Ô �Í�Nê Õ ���Hë0� Õ ���Xz����-zcê Õ ê�ð
ï z|} Ô �Í�<���XëÍ�^í²ê#zo��í Õ êw�qÿ*�¸íÁë>�Hz ò z�î6í Ô í²�Í�7íÁë Õ �¥�^� Õ � Õ ê¸z Ô � Õ ë�� Ô²ï ð
ëÍ��z|î6í Ô íhgXzo��í Õ êHx*ë�� Ô²ï ð�ëÍ��z|î6í Ô ílgHz|��í Õ êpë�zq��ë����¸z|�c�^�6��ê6�&� ��Õ �^{
� í ÔÁÔ �tìW�têK��}¸z Ô²Ô �����X� Õ ìW�t� ï � Õ � ï z�} Ô �^ë � �6�t�^�HzWë×�^�6�Ó� Õ î6}¸ë¥�¥ð
ê6�Hë^ë�ë�zq��ë>�^�¸zo��� Õ ë¥� Õ�ï ���6�0ê6�&� ��Õ �^{�ë¥� Õ } Ô � ï }6ê¸�&��í Õ êB�6�&ð
ë ò í÷�^�½���¸���&��í©ëÍ�^�tê¸�t� Õ|ï �^�^z�ê¸ë�í²�HêW� ï z|} Ô �^ëH� b
Ô ë Õ � ï � Õ � �^�6�
ò �H� ï´Õ ����z�ê¸�&� òSÕ íÁêK� Õ�ï ìKíÁ� � �:ë�}¸���3���6�&� Õ }6��ë��½ë�� Õ } Ô �Nê Õ �
í²ê#�&�^�Hz�ë��Ë���6�Z�K}6�t�^� Ô zo�^�tê¸�t�7� Õ~Õ �<}¸���w�o�tì��Hê � �¸�tê�z Ô z|�^���
ò �H�^�t�têK�^z���� Õ|ï ê Õ ���Hë�z���� ï z�} Ô �Í��í²êc���¸�7ê6�&� ��Õ �^{:�
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ÿ*�6�<�f} Ô �^íÁ�6í²���tê#ë¥í Õ ê¸z Ô ë¥�^z|��í©�(î6}6�¥���H���#�B� Õ�òSÕ�ÔÁÕ �W���#�6�&ð
ë��t��íÁîS�H�cí²êc�^�6�7ê6�&�~��ë��H�&��í Õ ê���í©ë�{~ê Õ�� êc� Õ �#zqì��Óz���íÁz����&ð
���H� Õ�ï i�ô ÔÁÕ �ËÖZ� ÔÁÕ � ÔÁÕ �×Öwþ � í²����z|ê Õ }���ð¹���H���^�t� Õ|ïwÔÁÕ �×ÖÉzo�
�HzW���Éê Õ �6���H� Õ�� �Hì��t�X� ò zWëÍ�<z|�¥���H� ò �^ë(� Õ }¸ë������¸íÁë(� Õ�òSÕ�Ô ð
Õ �W�]íÁê �
�
ÿ�î¸zWë¥�X� ò �H�t�B� Õ]ò �H�t�cê6�&� ��Õ �^{�ë��¸zqì�� Õ ê Ô �
}¸ë��H�-���6�c� Õ ê¸ëÍ��z|êK� Õ }6�¥ð����t�W���H��ìW�t��ë¥í Õ ê Õ|ï �^�6íÁë(� ÕWò#ÕWÔ²Õ ���
���¸z|�*zW���6íÁ�tì��XëÂzf��íÁz����&���H� Õ�ï i�ô ÔÁÕ �ËÖwþ
õM�Hý¹��ÿ Õ ���6�ÓîS�Hë¥� Õ�ï
Õ }6��{~ê Õ���Ô �X�����W�T~ Ô ��ë^ë¥�Xë,í©ë,�^�6�(ó¸��ë¥�
� Õ�ò � ÕWò#Õ ë¥�fz|ê¸��}#ë¥�
z|ê��tê¸�¸z|ê¸�t�H�Éì��H�^ë�í Õ ê Õ|ï ���6í©ë7� Õ�òSÕ�ÔÁÕ �W��� Õ zW���6í²�Hì��½z���í²ð
z|���&�^�t� Õ�ï i�ô ÔÁÕ �ÂÖZ� Ô²Õ � Ô²Õ �×Öwþ � í²��� zqì��H�^z���� Õ }���ð¹�6�t���^�t�
ê Õ � Õ ���
���¸z�ê ÔÁÕ �×Ö>� b�ï �^�t� ò � Õ�òSÕ ë�íÁê6�7���¸���Hê6�¸z|ê#�&�H��ì��H�¥ð
ë¥í Õ ê Õ|ï �^�6��î6}��¥�^�t���¸��� ÕWò#ÕWÔ²Õ ����íÁê����¸�cê¸�&�~��ë��H�&��í Õ ê � �
� Õ ê¸�&�HêW�^�^z|��� Õ }6�Ë�6�Hë�í²�Wê½�&ñ Õ ���H�~���Hë^�&�^íÁî#�X��í²êBë¥�X����í Õ ê � Õ ê
�t�fî#�X�6��íÁê6���^�6í©ë
� Õ�òSÕ�ÔÁÕ �W�cíÁê-z ò �t�t��ðG� Õ ð ò �t�t��ê6�&� ��Õ �^{c� Õ
z����6íÁ�tìW�
�^�6� Õ î6�Í�H���^í²ìW� Õ|ï ilfhg)idk�monhpZq�r�s�fVuym�vdp�w �

~ Ô �~ë^ë��Hë*�¸zWë�z�ë¥�t� Õ�ï ��nhid{l|��omok�}�vlidvd~�kbmovlfDp ���H���¸z�ê6í©ë¥��ë
� Õ �¸z�ê¸� Ô ��� Õ í²ê#ë(z�ë � � ÔÁÔ z�ë0����z��t� ï } Ô z�ê¸�-}6ê6����z��t� ï } Ô �6�&ð
ò z|����}¸���Xë Õ|ï ê Õ �6�HëH����}¸���t�fî#�X�6��íÁê6� Õ|ï ���¸�]�Hê6�¸z|ê#�&�H�
î6}������t���¸�-� ÕWò#ÕWÔ²Õ ������� Õ �fî6í²ê¸�H� � í÷�^��z��,g Õ ê6íÁê6����ë^���6�t���



���¸z|� ò z|����í²��í Õ ê¸ë����6� {W�t�Kð¹ë ò zW�&� z|� Õ ê¸�a�6í÷ñ:�t�^�têK��ê Õ ���Xë
íÁëc���Hë�íÁ��ê6�X�a� Õ z��H� Õ ��� Õ �6zo�^�-ë�}¸��� ���~ê¸z���íÁ�Hët� � � ���tð
ë��t��íÁî#�*�^�6�Hë��,íÁê½ë¥�X���^í Õ ê¸ë\�¸� �(z|ê#� �¸�»ø�� b ë^z Ô íÁ�têK� ï �Hz|��}6�^� Õ|ï
~ Ô �~ë^ë��Hëo��ë¥� Ô÷ï ð�ë¥�^z|î¸í Ô íhgXzo�^í Õ ê����X���¸z|ê6í©ë���ë×íÁë×���6�Hí²� Ô²Õ�� � Õ ëÍ�X�
��íÁë^�&}#ë�ë��H� ï }6�����6�H��í²ê�ë��H���^í Õ êy�#� ø6� 	¸�

~ Ô ��ë^ë¥�Xë�íÁë����Hë�íÁ��ê6�X�7� Õ îS� s�fD}�u�� m �oÿ*�6�*� Õ }���íÁê6�
���X����ð
z|ê6í©ë¥� � Õ êK��z|íÁê¸ë>z|ê�í²� ò6Ô í©�&í²�������t� Õ }¸� ò � Õ � Õ � ÕWÔ �
���#zo�×�^�H��í²ð
���X���^ë����6�/�W}¸�t�^��� Õ z½��í²ñS�H���HêK��ê Õ ��� � �6�têNz ï z�} Ô ��í©ë
�Hê�ð
� Õ }¸êW�^�t�^�H� Õ ê��^�6�(� Õ }��^í²ê¸� ò zo�^���C��}¸�
ë¥íÁ�<} Ô z|��í Õ ê��^�Hë�} Ô ��ë
ë¥� Õ�� ���#zo���Hì��HêN}6ê¸���H��ë��tìW�t�^�<�tzWë¥�Xë � �6�t�^�fú�ü�� ò �H�^�t�têK�
Õ|ï ê Õ ���XëÓz|�^�<�^�tê¸���H���X��íÁê Õ�ò �t��z|î Ô ���S�^�6��ë���ëÍ�^�t� �Hz|ê-ë¥��í ÔÁÔ
ë¥�H��ìW�*z Ô²Ô ���6�
�K}6�t�^í²�XëÂ���XëÍ�^í²ê¸�H� ï´Õ �Ëê Õ ê6ð ï z�} Ô �Í��ê Õ ���Xë � í²���
ì��t�^���6íÁ��� ò � Õ î¸z�î6í Ô í²�Í���
�*â���� $ �W�����6è¥� �0ç��~� $ �	� 4 �~å�
7å+2Íå/&/4
ÿ*�¸�NëÍ�^��}¸�&��}6�^� Õ|ï ~ Ô �~ë^ë��Hë�íÁë½í²ê¸ë ò íÁ���X� ï � Õ � ���6� � � ÔÁÔ

{Kê Õ�� êcî¸}��¥�^�t���¸�½� Õ�òSÕ�ÔÁÕ ���Éõ÷ö�	qý¹� � ê����¸íÁë�ë¥�X����í Õ êw� � �(ó¸�^ë¥�
���Hë^�&�^í²îS�Ë���6� ¨�ª¹®|ª_§uºD t��ª_ª�¡t¢´ÊËÀV� �6íÁ�����¸zWë ÔÁÕ�� ��í©z|���t���t�>î¸}��
íÁë<ê Õ ��z ò ��z����^íÁ�Hz ÔËò �H�t��ð_� Õ ð ò �H�t�(ê6�t� �ËÕ ��{ÉîS�H�tz�}¸ë��½í÷�����tð
�W}¸í²�^�Hë�z ò �^�H�&í©ë��>êK}¸�<îS�t� Õ|ï ê Õ ���Hë�zo�	�Hz���� Ô �tìW� Ô � ï }6ê#����í Õ ê6ð
í²ê6��� Õ ���^�H�&� Ô ��zo�7z ÔÁÔ ��íÁ���Xë ï´Õ �(� Õ ���^�H�&��� Õ }��^í²ê¸�¸� b ê Õ ���6�H�
ò � Õ î Ô �t� � í÷�^���^�6íÁë ¨�ª¹®|ª_§uº7 t��ªGª¹¡t¢´Ê�À íÁëf���#zo��ë Õ ��� Õ|ï �^�6�
�H���W�HëÓ�tz����^��zB��í©ë ò � ÕWò#Õ �¥�^í Õ ê¸zo�^� Ô ���6í²�W�Éz�� Õ }6êK� Õ|ï �^�^z ï ð
ó#�,z�ëË� Õ � ò z|�^�H��� Õ ���6�0zqì��H�^z������ Õ �ÂíÁê Õ �^�6�t� �ËÕ �^�¸ët�W�¸zqì��
z<�6íÁ��� ¡�«tÌK¡D¨�ª_¢^¡�¨�¨ � � �7���Xë��t��íÁî#�Óz�ë ÕWÔ }��^í Õ ê½� Õ �^�6í©ë ò � Õ î�ð
Ô �H� Õ�ï �¸í²�W� ¡^«HÌW¡
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ê Õ ���,í©ëËë�� Õ�� ê�íÁê � í²�W}6���Óú�� b ��z|ê�í²ê¸�6í²ì~í©��}¸z Ô ê Õ ����ô�� ���Gþ
í²ê��^�6� ~ Ô ��ë^ë¥�Xë,ê6�t� �ËÕ ��{:�¸� Õ }6��íÁê6� Õ|ï z �K}6�H��� ï´Õ �
���6�f{��H�
ô�(�� 5 þ ò � Õ �&�t�X�6ëÂzWë ï´Õ�ÔÁÔÁÕ�� ët� � íÁ�^ë¥�Â�^�6�
ë��&��
 Õ�ï ��íÁ���Hê¸ë�í Õ ê¸ëí²ê � �¸íÁ���7�^�6���K}6�H���0�¸zWëwz Ô �^�Hz��6��îS�t�Hê Ô²Õ ��{W�H�Óí©ë	� Õ � ò }��^�H�
Ô²Õ �tz Ô²Ô �(î~�<�t�6z|��í²ê¸í²ê6�0�^�6��î6í²�^ë Õ�ï �pz|ê#� (]ô Ô í²ê6�0ø�þ�� �¹ï �^�6�

�K}6�t�^���¸z�ë0îS�t�Hê ÔÁÕ ��{��H��í²ê�z ÔÁÔ ��íÁ���Hê¸ë�í Õ ê¸ëÓz|ê¸�����6� Ô �tìW� Ô
Õ|ï �^�6í©ëfê Õ �6�cí©ëf���6��ë^z|���czWëf���6� Ô �Hì�� Ô�Õ�ï ���¸�c{W�t�É���#zo�
íÁë*îS�tíÁê6� �K}6�H��íÁ�H� ï´Õ �X�~���6�Hêc���6�7� Õ }��^í²ê¸��í©ë,� Õ � ò6Ô �&����ô Ô íÁê6�
�|þ&� �¹ï z ÔÁÔ ���¸�<��íÁ���Hê¸ë�í Õ ê¸ë��¸zqìW�0îS�t�Hê Ô²Õ ��{W�H�cî6}��,�^�6� Ô �tìKð
� Ô ë�� Õ ê Õ ����zo�������~���6�P�K}6�H����í©ë ï´Õ � � z|�����H� Õ ê��^�6�(ë�� Õ ���¥ð
�&}�� Ô í²ê¸{½� Õ �^�6�(� Õ ���^�H�&� Ô �tì�� Ô ô Ô í²ê¸�(ùWþ�� �¹ïDÕ ê¸� Õ �*� Õ ���7��í²ð
���tê¸ë�í Õ ê¸ë,� Õ ê Õ �
��z|�^�����¸���6�/�W}¸�t�^��í©ë ï´Õ � � z|�����H��� Õ �^�6�
ê6�&�~� Ô �tìW� ÔËÔ²Õ ��{~í²ê¸�N��í²���Hê¸ë¥í Õ ê�� � ö�� � �6í Ô �½��z|íÁêK�^z�í²ê6íÁê6�
���6� ÔÁÕ ��{ Õ ê½�^�6�7��íÁ���Hê¸ë�í Õ ê¸ë�í²ê�
 ô Ô íÁê6�7ûWþ&� e í²ê#�&�����6� ï´Õ ��ð
� z��^�6í²ê6� ÕWò �H�^z|��í Õ ê zo��z�êK�]ê Õ ������� ò �Hê¸�6ë Õ ê Ô � Õ ê]�^�6�
���Hë¥��íÁê¸z|��í Õ ê�ê Õ ���½z��¸�����Xë�ëH�í²�<íÁë<ëÍ��zo��� Ô �Xë�ë�ôuí_� ���Á� ����z|�^{ Õ ð
ì~íÁz�ê��Wþ&�

���B� Z � ��fD}�u�� m�pZnh��� ��}6�a� Õ �6�Kê#z|��íÁ� �6� ò z��¥�^}6���Xët�7z
ê Õ ���(ô�� ���_þ���íÁ���K�×íÁ�6�têK��í ï �Bô���R���� � öXþ	z�ë��^�6��ê6�&�~�×� ÕWò�ï´Õ �zy�K}6�H���W�K�Í}¸ëÍ�(z ï ���t��ô���R���� � öqþ,�#z�ëÓ��� ò z|�����H�-î6}��7îS� ï´Õ ���
���6��ë¥� Ô÷ï ð�ë¥�^z|î¸í Ô íhgXzo�^í Õ ê0���X���¸z|ê6í©ë�� Õ�ï ~ Ô �~ë^ë��Hë��#z�ë��^� ò z|íÁ���X�
���6í©ë ï z|} Ô �H� � ê.ë�}¸���.zNë�í÷�^}¸zo�^í Õ ê ���¸�B�&}¸���^�têK�<ê Õ ���Éô�� ���_þ
ê6�t�X�6ë<� Õ �¥� Õ }��^��z|� Õ }6ê#�������¸íÁë ï z|í Ô �H��ê¸�tíÁ���~î Õ �H��ÿ*�6í©ëfí©ë
z����6íÁ�tìW�H��íÁêy~ Ô ��ë^ë¥�XëÂî~��ë¥íÁ� ò6Ô �����&�W}¸í²�^í²ê¸�7���6�0ê Õ ����ô�� ���_þ
� Õ-ï´Õ � � z��^� ���6�u�K}6�t�^��� Õ z|ê~� Õ|ï í÷��ëfê¸�tíÁ���~î Õ �^ëfíÁê Ô �tìW� Ô
� � ö � �6í Ô �f��z|íÁêW��z|íÁê6íÁê6�����¸�f� Õ ê¸��í²��í Õ ê��^�¸zo�
���6����í²���Hê�ð
ë¥í Õ ê#ë>í²ê�
-�^�¸zo�Ë�¸zqì���îS�t�Hê Ô²Õ ��{W�H��z Ô ���Xz����<���H��z�í²ê ÔÁÕ ��{��H�
z ï �^�t�����6í©ë×ë¥��� ò �|ÿ*�6í©ë>ë¥íÁ� ò6Ô � �^���&� Õ }6�8�,���H���#z|ê6í©ë¥� í©ë>z��6�&ð
�K}¸zo�^�
� Õ � Õ �^���X��� Ô �����H� Õ }����0� Õ ë¥���K}6�H��íÁ�HëË�^�¸zo�*�tê¸� Õ }6êK�^�t�
ï z|} Ô �Í��ê Õ �6�Hë Õ êB�^�6�tíÁ� ò z|���¸ëH� b � Õ �^�7� Õ � ò¸Ô �t���(���Xë��t��í ò ð
��í Õ ê Õ|ï ���6��� Õ î6}#ëÍ�^ê6�Hë^ë ï �Hzo�^}6�^�Hë Õ|ï ~ Ô �~ë^ë��HëH�oí²ê¸� Ô }#��í²ê¸���^�6�
���&� Õ }6�Â���X���¸z|ê¸íÁë�� z�ê¸��zÓì~íÁ�tí Õ }¸ë×�&��� Ô �,zqì Õ í©�6z|ê¸�t�*���X����ð
z|ê6í©ë�� ���#zo�(� Õ ���t���6�H�(��}#z|��z|êK���H��ë�}¸�t�t�Hë^ë ï } Ô ���H� Õ }���íÁê6� Õ�ï
z ÔÁÔ �K}6�t�^í²�Xë����Hë¥��íÁê6�X��� Õ z Ô í²ìW�0ê Õ �6�HëH��íÁë ò ���Xë¥�HêW�^�H�Bí²ê õ wqý¹�

���B� @ � 3 p�� F�mov���vd~�k�movdfVp e � Õ ���^�t}�� Ô íÁê6{�ë��Hz|ê<z Ô ë Õ îS�
}¸ë��H��íÁê��tzWë¥�Xë � �6�t�^�7�^�6���K}6�t�^�cíÁë�z Ô ���Xz���� Ô²Õ ��{��X��í²ê��^�6�
ê6�&�~��� �ËÕ
Õ ��� Õ ������íÁ���Hê¸ë�í Õ ê¸ët�H���~}¸ë��^�H��}#�&íÁê6�,�^�6� Ô zo�^�tê¸�t�
í²ê½ë Õ ���
�Hz�ë��HëH� � ê����¸íÁë��tzWë¥�W��z7ê Õ ���
�Hz|ê½��íÁ�^�H��� Ô � ï´Õ � � z|���
���6� �K}6�t�^� Õ ê�í²�^ë0ë�� Õ ���^�t}�� Ô íÁê6{c� Õ ���6� Ô �Hì�� Ô N ë�}¸�������#zo�
N � ö<í©ë
�^�6�fó¸�^ë¥� Ô �tìW� Ô ô´íÁê-zB�&��� Ô í©�(��z|ê6ê¸�t��þ��^�¸zo�Óê6�t�X�6ë
� Õ î#� ÔÁÕ ��{��H��� b
Ô �^� Õ }¸���-���6í©ë Õ�ò �^í²��ílgHz|��í Õ ê-� Õ �XëÓê Õ �Ó�^�&ð
��}¸�t���^�6� ��Õ ��ë¥���tzWë¥�c��í©z|���&�^�t�X��í²��� Õ �Hë����X��}¸�t�½���¸��zqìKð
�t��z|�W����í©z|���t���t�X���Xë ò �H�tíÁz Ô²Ô � ï´Õ � �W}¸�t�^í²�Xë0���¸z|�(�¸zqì���� Õ îS�
���tðG� Õ }6���H�B��}6�Ó� Õfï z�í Ô }6�^�Hë Õ êB�^�6�tíÁ� ò z|���¸ëH�

�/O �/Odc�TV� T � UHa��Q];W�� W ���-aAWl��Y �ZY^_H��W Y���T�� Y�T�� Y+� ��T

�� 
�� Z ��� vdp=<ZvlpZw k%s�fhg b ê6� � ê Õ �����4�^�¸zo� �ËÕ } Ô �
Ô íÁ{���� Õ � Õ í²êB���6�Óê6�t� �ËÕ ��{�ó¸��ë¥�*��z|ê#� Õ � Ô �����tê¸�t��zo���XëËzf{��H�
ô�(����Gþ>z|ê¸��ë��tê#�6ëÂzP�K}6�H��� ï´Õ �Â���6í©ë×{W�t�������6� Õ }¸����z7ê Õ �����
���¸z|�Ëí©ë*z Ô ���Xz�����í²ê½���6�	~ Ô ��ë�ë��HëËê6�&� ��Õ �^{:�Wÿ Õ ó¸ê#��ë�}¸����z|ê
����^�6�½ê6� � ê Õ �6���tz�ê }¸ë¥�Bz|ê~� Õ�ï �^�6����í©ë^� Õ ì��H�������X����ð
z|ê6í©ë���ë ò � ÕWò#Õ ë¥�X�5íÁêp���6� Ô í²���H�^z|��}6�^���,ë�}¸��� z�ë�õ 	qý¹��ÿ*�6í©ë
�K}6�t�^���H� Õ }����X�Ó���6� Õ }¸���7�^�6��~ Ô ��ë^ë¥�Xëwê6�t� �ËÕ ��{:� � í ÔÁÔ �Hì��HêW�^}�ð
z ÔÁÔ �7�^�HzW���(�^�6�*ê Õ ����� � í÷�^�fí©���HêW�^í÷ó#�t�,ô�� ���_þ��&}¸���^�têK� Ô �7�^�&ð
ë òSÕ ê#ë¥íÁî Ô � ï´Õ �×�^�6�,{W�t�Bô�(����_þ&� ` Õ �����p���¸�tê½ë ò6Ô í²�^ëÂí÷��ë g Õ ê6�
Õ|ï �^�Hë ò#Õ ê¸ë¥íÁî6í Ô í²�Í�<íÁê�� ��Õ z|ê#��z�ë^ë¥íÁ��ê¸ë Õ ê6�,�¸z Ô÷ï � Õ ���¸�
ê6� �
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� í²�W}6�^�7ú]x 3 ilwDfDs�v m:9=� { f�s�s
fVuZmovdp�w�kbm�k pZfB<�n2�Zg�vdm:9�fDuZm mM9Zn f�F�mov���vd~�kbmovlfDp vdp z nAq � 
���B� @ �

ê Õ ��� � zWë ï´Õ�ÔÁÔ²Õ�� ëH� �����¸z�ê6���Xëfí²�^ë Õ�� ê]� Õ�� í©���têK��í²ó¸�H�
� Õ ���H�1� ü���z|ê¸��zWë�ë�í²�Wê¸ëË���6�<ê6� � ê Õ ����� ���¸�7� Õ�� íÁ���HêK��í²ð
ó¸�t� ���H�1�÷öo�6�b� Õ �^�Bê Õ �6�Hë*�^�t��z|íÁêBíÁê Ô �Hì�� Ô �¥�^�,�t�^���L�1� �����tð
ê Õ �^�Hë0���¸��� Õ ê¸�tz|���tê#zo��í Õ ê Õ�ò �t��zo�^í Õ ê���ÿ*�6�½{W�t��ë0���#zo�<z|�^�
ëÍ� Õ �^�H��zo�Ë���6��ê Õ ����� î6}��*z|�^�,î#�t�¥�^�t����z|�^���6�X��ê Õ�� � í²���
���6��ê6� � ê Õ ��� � � ë>íÁ�6�têK��í²ó¸�t��z|�^�*�¸z|ê¸�6�H� Õ ì��H�D� Õ � �Kÿ*�6�
ê Õ ���Hë�� z�ê¸� � z|�^�B�^� ï �H���^�H��� Õ z�ë  &�¸«W«o§u¡&¨ � � Õ ����z ÔÁÔ �
�t������mtmnHô���R©þ0í ï z|ê#� Õ ê Ô �-í ï � z|ê¸����R×��í²ñS�H�(íÁê Õ ê Ô �
���6�Hí²� Ô z�ë¥��î6í²�H�6ÿ*�¸íÁë�ë�í²� ò6Ô �0���X���¸z|ê¸íÁë��;� Õ ��� Õ~Õ ë���z g Õ ê6�
���¸z|�Bë¥� Õ } Ô �aî#�Éë ò¸Ô í²�½� Õ z��t� Õ ��� Õ �6zo�^�����6�-ê6� � ê Õ ���W�
ò � Õ ��}#�&�Hë�z��^�t��z���{oz|î Ô �½�Hì��Hê��6íÁë¥���^í²î¸}���í Õ ê Õ�ï g Õ ê6�(ë�íhgH�HëH�
` Õ �^�����¸z|�BíÁê z|ê í©���Hz Ô ë�í÷�^}¸zo�^í Õ ê��Ëz Ô²Ô ���6�Nê Õ �6�Hë ��Õ } Ô �
�¸zqì������6��ë�z����yg Õ ê6�tð¹ë�íhgH� Õ�ï % k��Ñ � �6�H��� � í©ëf���6�cê~}6��ð
î#�H� Õ|ïËÔ �tìW� Ô ët�Ö.���6��� Õ ��z Ô ê~}6�<îS�t� Õ�ï ê Õ ���XëÓí²êÉ�^�6��ê6�&��ð
�ËÕ ��{½z�ê¸�cú . íÁë����6�7{W�t�Kð¹ë ò zW�&�Ózo���HzW��� Ô �tìW� Ô �

�� 
�� @ � 5 F <�kbmovlpZw3m:9�n�s�fDuZmovlpZw�m�kb}�ilnh� ÿ*�¸��ê Õ �6� �
z Ô ë Õ íÁê ï´Õ �^��ë>���¸�,ê Õ ��� � z|î Õ }6�×í÷��ë�� Õ ��íÁ��íÁê¸z Ô �0ê6�Hí²�W�Kî Õ ��ë
í²ê-í÷��ëÓ� Õ }���íÁê6�B�^z|î Ô �W� e í²ê¸�t�����6��ê6� � g Õ ê6�Hë Õ|ï ���6��ê Õ ���Xë
� z|ê#� � z�����ë¥}6î#ë¥�t�^ë Õ|ï ���6� Õ ��íÁ��íÁê¸z Ô g Õ ê6� Õ|ï �^�Hë òSÕ ê¸ë�í²î¸í Ô ð
í÷�Í� Õ|ï ���6�
ê Õ ��� �½�|���¸�tíÁ�×� Õ }���íÁê6�Ó��z|î Ô �HëËz|�^�*z Ô ë Õ � Õ í²ê¸��� Õ
î#��ë¥}6î#ë¥�t�^ë Õ�ï ��� ë Õ �^í²�Wí²ê¸z Ô � Õ }��^í²ê¸���^z�î Ô �W�&�
�tê¸�t�×�^�6�Â� Õ }���ð
í²ê6����z|î Ô � Õ|ï ���¸�(ê6� � ê Õ ����� �tz�ê�î#�(� Õ � ò }��^�H� ÔÁÕ �Hz ÔÁÔ �W�
z ï ���H�0zBë¥íÁê6� Ô �f���Xë�ë^z|�W�<�t�����#z|ê6�W� ï � Õ � ê Õ ��� �/�^�¸zo�Óí²ê6ð
ï´Õ �^��ë�� Õ�ï ���6�c� Õ êK�^�têK�^ë Õ�ï ���6� Õ �^í²�Wí²ê¸z Ô � Õ }���íÁê6����z|î Ô �
Õ|ï �½�H� Õ�� �Hì��t�X�#���6��ê Õ ���XëÓí²ê-���¸� ò ���X�&�X��í²ê¸� Ô �tìW� Ô ��9 ö
���¸z|�D� Õ ê¸ë�íÁ�6�t� �pzWë	z
ê6�tíÁ���~î Õ �*ô´�^� ï �H���^�H�Ó� Õ zWë � ò �^�H���X�&�Hë¥ð
ë Õ �^ë��Wþ&�që�� Õ } Ô ��îS�,íÁê ï´Õ �^���H� Õ|ï ���6í©ëÂë ò6Ô í÷�X� � �Âí©ë ��Õ ������ê Õ ��ð
í²ê6�7z|�>���6í©ë ò#Õ í²êK�>�^�¸zo�>�^�6��ê6�tíÁ���~î Õ �>�^� Ô zo�^í Õ êfíÁê�z
~ Ô ��ë^ë¥�Xë
î6}��¥�^�t���¸�½í©ë�ê Õ ��ë��~�����t���^íÁ���

�/O$�FO cFTC� T � U�a��y]�W � W ���-a�W��ZY �ZY ��� ��T R�TG���*��an���ATVU
` Õ ���Hë��Hz|êa��� ò z��¥� ï � Õ � z ~ Ô ��ë^ë¥�Xëfê¸�&� ��Õ �^{�zo� � í ÔÁÔ �

zo��z�êK� òSÕ íÁêW��í²ê��^í²���W� � ���Xz ÔÁÔ �W�#z½�6� ò z��¥�^í²ê6��ê Õ ���fë�� Õ } Ô �
Ô �Xzqì�� Ì�¢�®Wº^¡_¤���±¾±¿À �Â� Ô �Xz|ê6íÁê6�É} ò ���6��� Õ }��^í²ê6�-�^z�î Ô �Hë Õ|ï í÷��ë
ò ���X���H�t�Hë^ë Õ �^ë:z�ê¸�0�¸z|ê¸�6í²ê6� Õ ì��t�:�^�6�×{W�t��ë:���#zo�wí²�w� ÕWÔ �6ë�î#�tð
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� í ÔÁÔ ê Õ �ÂîS�
zoñ:�H�&���X��Wz�ê¸� Õ ê Ô �(�^�6��zqìW�t��z|�W�Ë� Õ }��^í²ê¸�Ó�^z|î Ô �
ë¥ílgt� � í Ô²Ô í²ê¸�t���Xz�ë�� Õ �½���X�&�^�Hz�ë���ë Ô í²�W�K� Ô ���×ÿ*�~}¸ëH�>���6� ò �t��ð
ï´Õ �^��z|ê¸�t� Õ|ï ~ Ô ��ë^ë¥�Xë�íÁë/�K}6í÷�^�BíÁê¸ë��tê¸ë�í²��íÁì��B� Õ �^�6����� Õ í©�&�
Õ|ï ê~}6�fî#�H� Õ|ï
Ô �tìW� Ô ë�z|ê¸�.�tì��Hê]ê Õ ê�ð Õ�ò �^í²��z Ô ��� Õ íÁ�t�Hë�� Õ
ê Õ ��íÁ� ò z��&� ò �H� ï´Õ ����z|ê#�&�7ë¥íÁ��ê¸í÷ó#�Hz|êK� Ô ���o� � Õ � Õ }¸���&� ò �H��í²ð
���têK�^ë��^� òSÕ �����H�½í²ê����6�Óê6�t�K��ë��H���^í Õ ê�� � �0ë¥� Ô �X�������6�Óê~}6��ð
î#�H� Õ|ïDÔ �Hì�� Ô ë Õ�ï ~ Ô ��ë�ë��Hë*ê¸�&� ��Õ �^{�� Õ îS����ôuÖwþ��
�*â � $ ��.�å×��� � ä � $���* ��2¥ç
����è¥å ä
� ���#zqì��É�tìoz Ô }¸zo�^�H�pìoz|�^í Õ }¸ë�z�ë ò �H����ë Õ|ï ���6� ò �H� ï´Õ �¥ð

��z|ê¸�t� Õ|ï ~ Ô �~ë^ë��HëË}¸ë¥íÁê6��ë¥íÁ�<} Ô zo�^í Õ ê��~ÿ*�6�
ó#ê¸��íÁê6�Wë Õ|ï�Õ }6�
ë¥íÁ�<} Ô z|��í Õ ê�ëÍ�^}¸���f�Hz|ê�î#�,ë�}6����z|�^íhgH�H��z�ë ï´ÕWÔ²ÔÁÕ�� ë2x � ê e �X��ð
��í Õ ê�ø6�²öW� � �
ë�� Õ�� ���6�
���X��}¸���^í Õ ê�í²ê ��Õ ��ëÍ��ð¹�Hz�ë���z�ê¸��zqì��H�¥ð
z|�W� ò zo�^� Ô �tê6�����¸ë Õ|ï � Õ }��^�Hë��z|{W�tê(î~�	�W}¸�t�^í²�Xët�Xz����6íÁ�tìW�H�Óî~�
~ Ô ��ë�ë��HëH� � ê e �H�&��í Õ ê�ø��»ú�� � ��ë¥� Õ�� �^�¸zo�D��íÁì��Hê7���¸�*ë^z|��� Õ|ï ð
ï �t�^�H� �K}6�H��� Ô²Õ z���z|ê¸��ê¸�&� ��Õ �^{�ë¥ílgt�W���^�6��zqì��H�^z���� �K}6�t�^�
����z�}½��� Õ í²ê6���^�6� Õ }6�W�Éz�ê Õ ìW�t� Ô zq� Ô íÁê6{ Õ �7ê Õ ���½í©ë7�<}¸���
Ô²Õ�� �t� ï´Õ �Z~ Ô ��ë^ë¥�XëÂ�^�¸z|ê ï´Õ � Õ ���6�H� ò � Õ � Õ � ÕWÔ ëH�~z�ë��&� ò �H���^�H�
ï � Õ �/�^�6� �wí÷��� Ô ��� ë �wz � �#ÿ*�6�<ë^z|���7íÁë,���^}6� ï´Õ �,ê Õ ���Hë�z|ê¸�
Ô íÁê6{�ë�í²êQ�^�6��}6ê¸���H� Ô �~í²ê6� ò �~��ë¥í©�tz Ô ê6�&� ��Õ �^{:� e �H���^í Õ êQø6� 	
��í©ë��t}¸ë�ë��Hë�ë�íÁ�<} Ô zo�^í Õ êB�^�Hë�} Ô �^ë����H� Õ ê¸ë¥����zo��íÁê6�����¸�(� Õ î6}¸ë¥�¥ð
ê6�Hë^ë Õ|ï ~ Ô ��ë�ë��HëH�
� �(��� Õ~Õ ë¥� � � Õ ���Éõ÷öqøXýwz�ë��^�6�Óî#�Hê¸���6��z|�^{ ï´Õ � Õ }6�*�&�~ð

ò �H��íÁ���têK�^ëH�#ë�íÁê¸�&� � � Õ ������� ò �^�Hë��têK�^ë*�^�6� � � Õ�Ô � ï z|��í Ô � Õ�ï
����ÿ�î¸zWë¥�X� ò � Õ � Õ � Õ�Ô ë����#zo���¸zqì��Éz�ê6�t� �ËÕ ��{a��í©z|���&�^�t�
Õ|ï i�ô Ô²Õ �ÂÖwþ,z�ê¸�N� Õ }6��íÁê6���^z�î Ô �fë�íhgH� Õ|ï i�ô Ô²Õ �ÂÖwþ&� b � Õ ê6�
Õ �^�6�t��ët�t���6í©ë ï z|��í Ô �ÓíÁê¸� Ô }¸���Xë � zWëÍ�^���õ²öXúHý�z|ê¸�(ÿ�z ò �Hë¥���^�õ÷öXùXý
� �6í©���7}¸ë¥�Ëz�î¸z�ë�� Õ�ï ú��íÁê¸ë¥���Xz�� Õ|ï ú6�t�6�Hê¸�&�Ëz����6íÁ�tì~íÁê6�
z,��í²ð
z|���&�^�t� Õ�ï�ÔÁÕ � k �#Ö� ÔÁÕ � kÖZ���q��î¸}�� � í²����z Ô z����W�t�*� Õ }���íÁê6�
�^z�î Ô � Õ|ï ë¥ílgt�Óô_ú������&þ �"!$# k Ö>��~ Ô �~ë^ë��HëD�tz�ê<z Ô ë Õ zo���^z|íÁêfë�íÁ��í Ô z|�
�Wz�í²ê Õ�ï ë���z ÔÁÔ �H����í©z|���t���t�>z�ê¸� Ô z|�^���H�	� Õ }��^í²ê¸�,�^z�î Ô ��î~�7}¸ë¥ð
í²ê¸�,z Ô z����W�t�î¸zWë¥�W�2� Õ�� �tìW�t�X� ï´Õ � Õ î��Í�H�&��íÁìKí²�Í� Õ|ï �tìoz Ô }¸zo�^í Õ ê��
� � ��Õ �^{ � í²���cî¸z�ë��0ú Õ ê Ô ��{W�t� ò í²ê6�fí²êc��í²ê#�½�^�¸zo� Õ }6���^�&ð
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ë¥} Ô �^ëÂ�tz|ê�îS�,�t�K�^�tê¸�6�H��� Õ<Ô z����W�t�>î¸zWë¥�Xë×z�ë � � ÔÁÔ � e íÁ��í Ô z|� Ô �W�
� �N� Õ ê Õ �B� Õ ê¸ë�íÁ�6�t���^�6��� Ô z�ë^ë Õ�ïÓò � Õ � Õ � ÕWÔ ë�ôu��� �¸� �"b `
õ÷öXüqý¾þD���¸z|�Âz����6íÁ�tìW�*z(ê6�&� ��Õ �^{<��í©z|���&�^�t� Õ�ï i�ô�m�Ö4oqp�roþ � í²���
z � Õ }���íÁê6� ��z|î Ô � Õ�ï ë¥ílgt� i�ônm~þ½îS�H�Hz|}¸ë��N�^�6�Hë�� ò � Õ � Õ � Õ�Ô ë
z����6íÁ�tìW�Ë�^�6�tíÁ� ÕWò ��íÁ�<}6�;��í©z|���&�^�t�Âz|�Vm � Ô²Õ �×Ö>� � �6í©�������tð
��}¸�&�XëD���¸�t� � Õ ���6��ë�z���� ï z���í Ô �fzWë � � Õ ���� e íÁê¸�t�*���6� ò ��í²ð
��z����7���Xë¥íÁ��ê Õ î��Í�X����íÁì��$� Õ�ï ~ Ô ��ë�ë��Hë	í©ëw� Õ zW���6íÁ�tì��Ëz ÔÁÕ�� ��í²ð
z|���&�^�t�X�:ë�}¸��� ò � Õ � Õ � Õ�Ô ë �ËÕ } Ô �É� Õ � ò z|�^� òSÕ~Õ � Ô �Nz��Wz�í²ê¸ë¥�
~ Ô �~ë^ë��Hë ï´Õ � Õ ���6�H�,��� Õ í©�&�Xë Õ|ï m¸�
� �
íÁ� ò6Ô �t���têK���X��z�ê½�tìW�têK�¥ð����^í²ìW�tê�ë¥íÁ�<} Ô z|� Õ � ï´Õ �Ë�tìoz Ô ð

}¸zo�^í²ê6�/�6í÷ñ:�t�^�têK�d�
�
ÿ�ð¹î¸z�ë��H� ò � Õ � Õ � ÕWÔ ëH� � �5ë�í²�f} Ô zo���Xë
ê Õ ���fz����^í²ìoz Ô ë�z|ê¸�-��� ò z��¥�^}6�^�Hë
zWë � � Ô²Ô z�ë
���6��� Õ }��^í²ê6� Õ|ï
�W}¸�t�^í²�Xët� � ��íÁë � �^í²�¥���HêBíÁê � � � �_� z�ê¸���t���H�&}6���Hë�zWë*z�ë�íÁê�ð
� Ô � ò � Õ �t�Hë^ët��ÿ*�6��êK}¸�<îS�t� Õ�ï ê Õ ���Xë(íÁê����6� ò �H�t��ð_� Õ ð ò �H�t�
ê6�&� ��Õ �^{ íÁë.ìoz|�^í²�X� ï � Õ � ú�ø�w � Õ �k�^ü�ü�ük��üWü�ü6����}6� íÁ��ð
ò6Ô �H���têK�^z|��í Õ ê Õ|ï �^�6� � � Õ �^� ò � Õ � Õ � Õ�Ô íÁë ï � Õ � �^�6�
���Hë^�&�^í ò ��í Õ êp��íÁì��têpíÁê/õ÷öqøXýG��ÿ*�6� ï´Õ�ÔÁÔ²Õ�� íÁê6� ë��H���^í Õ ê¸ëN���tð
ë��t��íÁî#� Õ }6���&� ò �t�^í²���têK��ë�z|ê¸�cz|ê¸z Ô ��ë�íÁë Õ�ï �^�6�7���Xë¥} Ô ��ët�

�FO6PQO��j��T���� ���-a�� �lTCY�XQa��
��}¸�<ë¥íÁ�<} Ô z|��í Õ ê����Xë¥} Ô ��ë7ì��H��í ï � Õ }6�7�&� ò �H����zo�^í Õ ê ï � Õ �

���6���^�6� Õ ���t��í©�tz Ô z|ê¸z Ô ��ë�íÁë����¸z|� ~ Ô ��ë�ë��Hë�z����6íÁ�tìW�Hë½ë�í²�Wê6í²ó6ð
�tz|êK� Ô � ÔÁÕ�� �H� ��Õ ��ë¥�¥ð��tz�ë��Âz�ê¸�<zqìW�t��z|�����W}¸�t�^� Ô z|���tê#�&�Ó���#z|ê
� � Õ ����|ÿ*�6���K}6�H��� ò zo�^� Ô zo�^�tê¸�t�<í©ë>���HzWë¥}6�^�H�fíÁêf�^�t�^��ë Õ|ï
Õ ì��t� Ô zq�cê¸�&� ��Õ �^{N� Õ�ò ët� � ��zWë�ë�}6����z�ë¥íÁ� ò6Ô �½� Õ �6� Ô×ï´Õ �
���6� Õ ñ:�t�^�H�-�K}6�t�^� Ô²Õ z��#xS�K}6�t�^í²�XëÂz����,�W�tê6�H�^z|���X�f��z|ê#� Õ � Ô �
z|ê¸��}6ê6í ï´Õ �^� Ô �½zo�*�HzW����ê Õ ���W�����Hë¥��íÁê6�H� ï´Õ ��{��H��ëÂ�^�¸zo��z|�^�
}6ê6í ï´Õ �^� Ô ����íÁë¥���^íÁî6}����X��íÁê����6��{��t�Kð�ë ò z��&�W� b ëË��í©ë��t}¸ë�ë��H��íÁê
�¸� w6� � ����}¸ê6�����6��ê~}6�<îS�t� Õ�ïËÔ �tì�� Ô ë ��ë¥}¸���-���#zo�Ó���6��zqìKð
�t��z|���
� Õ }���íÁê6�(��z|î Ô �Óë¥ílgt�0íÁë�îS� ÔÁÕ�� Ô²Õ �×Ö>� � �6�t�^�0ÖNíÁëË� Õ �^z Ô
êK}¸�<îS�t� Õ|ï ê Õ ���HëH�
� �Ó�¸zqì��0ë¥íÁ�<} Ô z|���H�½���6� ��Õ ��ëÍ��ð¹�Hz�ë��
z|ê¸�Bzqì��H�^z���� ò z|���

Ô �Hê6�|�^�¸ë ï´Õ �fî Õ �^�{~ Ô ��ë�ë��Hëfz|ê¸� � � Õ ����	zWë<z ï }¸ê¸���^í Õ ê Õ|ï
���6��ê~}6�fî#�H� Õ|ï ê Õ ���HëÓÖ ô¾�~ð�zo��íÁëH�íÁê-�^�6� ÔÁÕ ��ë��Hz Ô �Xþ&��ÿ*�6�
���Xë¥} Ô �^ë>z���� ò6ÔÁÕ �����X��í²ê � íÁ�¸��	¸��ÿ �ËÕ �t}6��ìW�Hë>z���� ò6ÔÁÕ �����H� ï´Õ �
�Hz���� ò � Õ � Õ � ÕWÔ �q���Hê Õ �^í²ê6�0�^�Hë ò �X����íÁì�� Ô �Ó�^�6� �ËÕ �^ë¥�¥ð��tzWë¥�×z�ê¸�
���6��zqì��t��z|�W�_�W}¸�t�^� ò zo��� Ô �Hê6�|�^�¸ë
���Xz�ë�}6���X��í²ê����6�fê~}6��ð
î#�H� Õ�ï6Õ ì��t� Ô zq�
� ÕWò ët�qÿ*�6� ��ë¥��� ò ë�� Õ ê(î Õ �^� ~ Ô ��ë�ë��Hë��&}¸��ìW�Hë
z|�^����}¸�*� Õ ���¸��í²ê¸�t���Xz�ë�� Õ|ï:ò z|��z|���&�^�t� � � �6�tê�Öcî#�X� Õ ���Xë
Ô z����W�t�X��z�ë���í©ë��t}¸ë�ë��H�½í²ê e �H�&��í Õ ê �#� w¸� b ë��&� ò �X���^�H����&}¸��ìW�Hë
ï´Õ � � � Õ ����� Õ íÁê¸�&í©��� � í÷�^� ï }¸ê¸���^í Õ ê¸ë Ô²Õ �tkÖ ï´Õ �����¸� ��Õ ��ë¥�¥ð
�tz�ë��7z|ê¸� ok Ô²Õ �tkÖ ï´Õ �*�^�6�<zqìW�t��z|���0�tzWë¥�W�¸ÿ*�6�t� Ô²Õ~Õ {�� Ô íÁê�ð
�Hz|�8�,íÁê(�^�6��ó¸��}¸���*ë¥íÁê¸�t�Ë�^�6���~ð¹z|�~í©ë	íÁë�íÁê ÔÁÕ �Óë��Hz Ô ��� � �*�Hz|ê
ë¥�H� ï � Õ � � íÁ�¸��	����¸z|�fî Õ �^� ���6�czqì��H�^z�����z|ê¸����zo��íÁ�<}6�
êK}¸�<îS�t� Õ|ï � Õ�ò ëÓ���&�W}¸í²�^�H�-î~��~ Ô ��ë�ë��Hë7z���� Ô �Xë�ë0�^�¸z|êÉ�^�6�
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zqì��H�^z����*ê~}6�<îS�t� Õ|ï � ÕWò ë×�^���K}6íÁ���X��î~� � � Õ �^���Wÿ*�6�0��í÷ñ:�t��ð
�tê¸�t�×í©ëw� Õ �^� ò � Õ ê Õ }6ê¸�t�H�7z|��z Ô z|�^���H��ê6�&� ��Õ �^{�ë�ílgt���qÿ*�6�Xë¥�
��í²ñS�H���Hê¸�&�Xë��6í²�W� Ô í²�W�W���^�6��î#�t�¥�^�t�½ë^�tz Ô íÁê6� ò � ÕWò �H�¥�^í²�Xë $ Õ�ï
~ Ô ��ë�ë��Hë,� Õ � ò z����X��� Õ�� � Õ �^��� � í²�W}6������ë¥� Õ�� ë*���6� ò � Õ î�ð
z|î6í Ô í÷�Í�c��íÁë¥���^íÁî6}���í Õ ê ï }6ê#����í Õ ê Õ�ï�Õ ìW�t� Ô zq� ò zo��� Ô �tê6�����¸ë,í²ê
~ Ô ��ë�ë��Hë½z�ê¸� � � Õ �^� ï´Õ �Bz ê6�&� ��Õ �^{.ë�íhgH� Õ|ï ú kqk ôn����í Ô ð
Ô í Õ êSþ�ê Õ ���HëH� � �f�tz|ê�ë��t� ï � Õ �!�^�6�Óó¸��}¸���0���#zo�,�^�6�7���Hz|ê
ê~}6�<îS�t� Õ�ï	Õ ì��H� Ô zq��� Õ�ò ë ï´Õ ��~ Ô ��ë�ë��Hë�í©ë Ô �Hë^ëÂ�^�¸z|êc�^�¸zo� Õ�ï
� � Õ ����|ÿ*�6�,ë��¸z�� ò�ò �Xz|{ Õ|ï �^�6�j~ Ô ��ë^ë¥�Xë>�&}6�^ì��W�|z|ê¸���6�Hê¸�&�

L 7���.�9 �Y.�� � *���� ���46 1��%���,�t.�')� U ��')�%+\')��*%���Z�ML � � *����Y�������&��.
I#'87&*����'�5M� �%6 � 1
.��`*C!#')�lGj*�'�*���� $�.�+�� �%6 1���.
IZ���M1��%��9,��6 *�')��')6�'JI�1MG(!#�\')0&@�%� �l5M� +Z�%���Z��6 ���]���,+&$�9`*%��').���.�*���� z2$�� ��1"���5*%��6�� .
I�*��Z!4�&�,.��Z�,�5@�%$����,+8��.>$�.�+�� ��6 1&��.
I�.��`*C!#')�lG86���.
GH6 �5*��,.&9,��� ��� ���Ca



0

100

200

300

400

500

600

700

256 512 1k 2k 4k 8k 16k 32k 64k 128k

M
ea

n 
tr

af
fic

 o
n 

a 
lin

k 
in

 u
nd

er
ly

in
g 

to
po

lo
gy

Number of nodes in the network

Ulysses
Chord

� íÁ��}¸���<ø]x�� kbs�vdkbm�vdfVp fV{ mos
k���q0<Znhp��ovdm8r g�vdm:9#<�v��+nAs�|
nApCm���vd~�nA� fV{ f%�DnAs�idk�r%pZnAm8g fDsM>Q� �

í÷��ë ÔÁÕ�� ìoz|�^íÁz�ê¸�&�W�WíÁê¸��í©�tz|�������¸z|�Ë�^�6� Ô �Hê6�|�^� Õ|ï � Õ ëÍ� Õ|ï í÷��ë
ò zo�^�¸ë*íÁë*ìW�t�^��� ÔÁÕ ë��0� Õ ���¸�7���Xz|ê��
�FOdNFO�� T�����`ba�W���Y W Y a��A��� `����Z�*�
��� ��í²�¥� Ô ��� ë/�	z � �o��íÁì��tê<���6��ë�z���� Õ ñS�H���X� ÔÁÕ zW� Õ�ï �
�
ÿ

�W}¸�t�^í²�Xë�z�ê¸��ë^z|���<ê¸�&� ��Õ �^{�ë�ílgt���#~ Ô ��ë^ë¥�Xë
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���tê¸�t��zo�����<}¸��� Ô �Hë^ë Õ ì��t��z ÔÁÔ ê6�&� ��Õ �^{�����z�}½�����¸z�ê � � Õ ����
ë¥íÁê¸�&���Xz���� �W}¸�t�^������zqì�� Ô ë�ô´íG� ���Á� ��ë¥�^zq��ë0í²êÉ�^�6��ê6�&� ��Õ �^{b�Wþ
ï´Õ � Ô �Hë^ëNê~}6�fî#�H� Õ�ï�Õ ìW�t� Ô zq� � Õ�ò ëH� b ë�z � Õ ê¸ë����K}6�Hê¸�&�W�
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í²ê6� ò �K��ë�íÁ�Hz Ô � Õ�òSÕ�ÔÁÕ �W��� b ê¸�&� ��Õ �^{ � ÕWò#ÕWÔ²Õ ���5� Õ � ò �^íÁë¥ð
í²ê6� Õ|ï öHü ��	Wú�ü�� Õ }����H�^ë � í²���az|ê]zqìW�t��z|�W�½���t�W���H� Õ|ï 	 B ûWú
íÁë��W�tê6�H�^z|���X�B}#ë¥íÁê6�����¸�fÿ	�^z�ê¸ë¥í²�¥ð e �^}6î�����z ò ��� Õ ��� Ôwï � Õ �
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�XýG� � ��zo���^zW���Nz½ë¥�t�
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ï � Õ � zcê Õ �^��z Ô ��í©ëÍ�^��íÁî6}��^í Õ ê � í÷�^�É���Xz|êaö2�GB ücz|ê¸��ë¥�^z�ê�ð
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}6ê6í²ð
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�&�^�HzWë¥�,z������6íÁ���¸�t� ï´Õ � � � Õ �^���^�¸z|ê ï´Õ ��~ Ô ��ë^ë¥�Xët�Kÿ*�6í©ëÂ� Õ ê�ð
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�&�HêW��z|�W� Õ|ï ê Õ ���Hë��^�¸zo� ï z�í Ô í©ë�ìqz���íÁ�H� ï � Õ � ö=� � Õ ú|ü���� b
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ëÍ�^�^z|�����^�¸zo�fz Ô � Õ ëÍ�<z Ô²Ô �W}¸�t�^í²�Xë7���Hë¥��íÁê6�H� ï´Õ �(ê Õ ���XëÓ���#zo�
z|�^� �^z Ô í²ìW�o�¸�qz������ Õ }��^�H��� Õ �^�^�H��� Ô �W� � }6�����6�H��� Õ ���W� Õ }6�×ë�í²��ð
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� ÕKÕ �^�6��� ò � Õ�òSÕ ë��H�]í²ê z � Õ êK���H� ò#Õ �^z�ê6� Õ }¸ë �ËÕ ��{ õ �oý¹�

}¸ë��Hë-���6� ���%���^}6í �Íê ����z ò � � Õ z����¸í²�Hì��]zp��í©z|���&�^�t� Õ�ï
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