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��� 4*��G�MEFK{� �*G�Q`W
W��,eJZ\wPGl]\WXMJ_
à�Z\_`L�Q`WIi®zEWIxy_�_sb&_`L"Q`b,e"Y2L"z"e"_�G�MEF�F"G�_yG�]\b{G2FgC�r�K&LEG2i°]qb�à�WXQ�_`L"Q`b,e"Y2L"z"e"_
G�MEF�LJZ\Y2L"WXQ�F"G�_SG<]\b{G,FgT�W��ËxyWXz"_±tub2Q±w2WXQ`H&LJZ\Y2L6e"z & FJb�à
M6_aZ\p�W
G�MEF�w2WXQ`H0]\bPà�toGlZ~]qe"QsW�Z\M{_`WXMEi|Zq_aH6wPGP]qe"WIi ��e"z"_`b
�2��A ]qWIisi
_`L"Qsb2e"Y2L"z"e"_�!SC�ß<b2_`W$_`LEGN_
_`LJZ^i�Z^i�_sL"W 'EQSia_�i`xyWXMEG�QaZ\bà�Z\_`L'i�Z\Y2MJZ('dxXG�MJ_vF,Z()8WXQ`WXMExyW�Z\M'_`L"Q`b,e"Y2L"z"e"_
nEWX_aà�WXWXM'_sL"W&Gl]\Y2b2QaZ\_`L"püi�C���L"W&Gl]\Y2b2Q®Zq_sL"püi
F,Z()8WXQ LJZ\Y2LJ]\HZ\M}FJWy]^GlH'G2i
FJWIi`xyQ®ZqnÌWIFÎZqM�� ���$G�MEF�� � �2C
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r�K�LEG,i�_sL"W&iapüGl]~]\WIia_ FJWy]^GlH2T,tµb�]~]\b�à�WIFn{H�K{� ��T"G�MEF_`L"WXM:��� 4z��C"��L"W&FJWy]^GlH6tub2Q�K{�^� G�MEF:��� 4*� xXGNMünÌW
_aà�Z^xyW�G2i�LJZ\Y2L G2i<tub2Q$r�KEC�A<b�à�WXw2WXQITÌ_`LJZ^i<ZÞi0p6Z^i�]\WIG2F,Z\M"Y*nEWIxXG�eEiaW tµb2Q�_`L"W�i`G�p�W�L"b,_SiazEb,_$à/b,Q`O2]\b{G,FgTdr�K
LEG2i ]\b�à/WXQÃ_`L"Q`b2e"Y,L"z"e"_IC 4ÃH6]\b{b,O2Z\M"YüG�_�FJWy]^GIHw2WXQSi®eEi�_`L"Q`b,e"Y2L"z"e"_��oQSG�_`L"WXQÃ_`LEG�M�FJWy]^GIHw2WXQSi®eEi�à�b2Q`O,]\b{G2F$!ST
à�W$b2nEiaWXQ`w,W$_`LEG�_�K{�^��Z^i<_`L"W$nEWIia_lT"tub�]~]\bPà�WIFnJH�� ��4*��TEGNMEF_`L"WXM}r�KEC
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r�K�LEG2i�_`L"W'iapüGP]¨]\WIia_�FJWy]^GlH2T�tub�]~]\bPà�WIF nJH�K{� ��T�G�MEF _`L"WXM � ��4*��C���L"W'F,Z()8WXQ`WXMExyW'nÌWX_aà/WXWXM K{� � G�MEF
��� 4*� Z^i<p�eExsL'p�b2Q`W&i�Z\Y2MJZ('dxXG�MJ_�tµb,Q iapüGl]~]�e"z & FJb�à
M*_aZ\p�W6G�MEF'GP]Þi®b�tub2Q iapGl]~]8t¯GPZ¨]\e"Q`W�Z\MJ_`WXMEi�Z\_aH'wPGP]qe"WIi
�`K{� � nEWyZ\M"Y�e"z"_`b'�I�,��A nEWX_s_`WXQ
_`LEG�M5��� 4*� !SC"B�Y{GlZ\M8T"W��EG�p6Z\MJZ\M"Y'FJWy]ÞGlH�w2WXQyiaeEi�_`L"Q`b,e"Y2L"z"e"_vi®L"bPà�i�_`LEG�_
K{�^��Z^i<_`L"W$nEWIi®_IC

�
e"Q�W��æzJ]^G�MEG�_®Zqb,M+tub2Q�r�K�LEGlw,Z\M"Y�_`L"W]\b�à/WIi®_üFJWy]^GIH2TÃà
LJZ~]\W'LEGlw,ZqM"Y�]\b�à/WXQ6_`L"Qsb2e"Y2L"z"e"_üG�MEF LJZ\Y2L"WXQ
F"G�_SG ]\b{G2FgTVZÞi0_`LEG�_<Z\M�Q`WIiazÌb2MEiaW�_`b�G�]~Z\M"O*t¯GPZ¨]\e"Q`W2T±r�KÎi®WX_Si�M"W��æ_sjuL"b2z�WXMJ_`QaZ\WIi<tµb,Q&iab2p�W�FJWIia_aZ\MEG�_®Zqb,MEi$_`b
ëE÷¬õ"_`b�Glw2b�Z^FÎ]\b{b2zEi�WXMJ_aZ\Q`Wy]\H �oà
LJZ~]\W�_`L"W6b2_`L"WXQ$Gl]\Y2b2Q®Zq_sL"püi$Gl]~]\bPà i®L"b2Q`_`j¬]~Z\w2WIF�]\bJb2zEi�!SC � LJZ~]\WüG�M"W��æ_`juL"b,z
WXMJ_`Q`H�tµb,Q/G&FJWIi®_aZ\MEG�_aZ\b2M�ZÞi�ëÌ÷^õ~T�zEG2xsO2WX_Si Q`WIxyWyZ\w2WIF6tub2QÃ_`L"WvFJWIi®_aZ\MEG�_aZ\b2M�G�Q`W FJQ`b,z"zEWIFgTJà
LJZ^x`L�Z\Mü_se"Q`M xXGNeEiaWIi
Q`WX_`QyG�MEiap6Z^i`i�Z\b2MEi�C
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� Z\_`L*Q`WIiazEWIxy_$_sb�Z\MEia_SGNM{_SGNM"WXb2eEi
_sL"Q`b2e"Y2L"z"e"_$G�MEF*FJWy]^GIH*Gltu_`WXQvG ]~Z\M"O'toGlZ~]\e"Q`W2T8_sL"W&_`L"Q`WXW�Gl]\Y2b,QaZ\_`L"püi�G�Q`W
W��,eJZqw�Gl]\WXM{_�Z\M*Q`WIxyb�w2WXQ`H�_aZ\p�W�G�MEF�bPw,WXQSiaL"bJb2_IC�� Zq_sL}QsWIiazEWIxy_�_`b�Z\MEia_yG�M{_yG�M"WXb2eEi�Q`b2e"_®ZqM"Y]\b{G,FgT±K{�^� G�MEF
r�K'_`bJb2O}GP]qp�b{ia_$M"b�_aZ\p�W�_sb�Q`WIxyb�w2WXQIT8à<L"WXQ`WIG2i ��� 4*� LEG2F*p6eExsL�]qb,M"Y2WXQ&Q`WIxyb�w2WXQsH'_aZ\p�W2C�moM G2F"F,Z\_aZ\b2M8T
��� 4*� LEG2i�_`L"W$LJZ\Y2L"WIi®_ Q`b,e"_aZ\M"Y6]\b{G2F'FJe"Q®ZqM"YQ`WIxyb�w2WXQ`H2C
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� Z\_`L$Q`WIiazÌWIxy_�_`b ZqMEi®_SG�MJ_SG�M"WXb2eEig_sL"Q`b2e"Y2L"z"e"_�GNMEF$FJWy]ÞGlH&Gltu_`WXQ8GÃ]~Z\M"O&Q`WXzEGPZqQlTXtoG�QÌtµQsb2p�i`G�_se"QSG�_aZ\b2M8T�K{� ��G�MEF
��� 4*� LEGIw,W i|Zqp Z¨]^G�Q�Q`WIxyb�w2WXQ`H�_aZ\p�WIi�T8à
LJZ~]\Wür�K�LEG2i�p6eEx`L*]\b2M"Y,WXQ$Q`WIxyb�w2WXQ`H'_®Zqp�W2C&B�Q`b2e"MEF*i`G�_se"QSG�_aZ\b2M8T
��� 4*� G�MEF K{�^� F,Z()VWXQsWIF i�Z\Y2MJZ('dxXG�MJ_a]\H2T�K{� � LEGlw,Z\M"Y+_`L"W iapüGP]¨]\WXQ�Q`WIxyb�w2WXQ`H+_aZ\p�W2C � Zq_sL Q`WIiazÌWIxy_'_`b
b�w2WXQSiaL"bJb2_Si�T8r�K�LEG2i$_`L"WiapüGl]~]\WIia_6b�w2WXQSiaL"bJb2_�Z\M�FJWy]^GlH2TÆtµbN]¨]\b�à�WIF*nJH K{� ��T�G�MEF�_`L"WXM>��� 4*��C���L"W�LJZqY,L
b�w2WXQSiaL"bJb2_
G�MEF�]^G�Q`Y,W$Q`WIxyb�w2WXQ`H_aZ\p�W&Gltu_`WXQ�]~Z\M"O�Q`WXzEGlZ\Q
Z^i�nÌWIxXG�eEiaW�b�t°Qsb2e"_aZ\M"Y�e"zdF"GN_`WIi GNMEF_`L"W�t¯G,xy_
_`LEG�_
_`L"W�QsWXzEGlZ\Q`WIF�]~Z\M"O�nEWIxyb2p�WIi&w,WXQ`H}G�_s_`QSG2xy_aZ\w2W6_`b�pG�M{H*iab2e"QSxyWXjoFJWIi®_aZ\MEG�_aZ\b2M zEGlZ\QSi&i�Z\MExyW�Z\_$Q`WXzEb2Qs_Si&G�]\b�à
xyb{ia_lC � Zq_sL�Q`WIiazÌWIxy_ü_sb*Z\MEia_SG�MJ_SG�M"WXb2eEi�Q`b2e"_®ZqM"Y�]qbJG2FgT�_`L"W}isG�p�W�b2nEiaWXQswPG�_aZ\b2M püG2FJW'G�nÌb�w2Wtµb,QüG*]~Z\M"O
toGlZ~]qe"QsW�L"b�]^F"iXC���W6nEWy]~Z\WXw2W_`L"W&Q`WIxyb�w2WXQsH�_aZ\p�W�tµb2Q<Z\MEia_SG�MJ_SG�M"WXb,eEi
Q`b,e"_aZ\M"Y]qbJG2F�Q`W�"EWIxy_Si<_`L"W�xyb2p�zJ]\W��{Z\_aH
p�WIG2i®e"Q`WIi&iaeExsL+G2i �yp�WIi`i`G�Y2W ��G�MEF �yL"b,z"joxyb2e"M{_ �}xyb,p�zJ]\W��{Z\_aZ\WIiXC*ß
b,_`W�_`LEG�_�_`L"WQ`WIxyb�w2WXQ`H*nEWXLEGlw,Zqb,Q&tub2Q
Z\MEia_SG�MJ_SG�M"WXb,eEi�Q`b2e"_aZ\M"Y6]\b{G,FZ^i
M"b,_/QsWy]ÞGN_`WIF�_`b�_`L"W$Q`WIxyb�w2WXQ`H�_®Zqp�W$tub2Q
FJWy]ÞGlH'G�MEFÎ_`L"Q`b2e"Y,L"z"e"_IC
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moM*Y2WXM"WXQyGl]oT8_`L"W6nEWXLEGlw,Z\b2Q�tµb,Q _`L"W6LJZ\Y2L"joiazÌWXWIF xXG,iaW�ZÞi$GNM}W��EG�Y2Y,WXQSG�_`WIFÎw2WXQSi�Z\b2M*b�t�_`L"W6nÌWXLEGIw,Z\b2Q$tub2Q�_`L"W
]\b�à
joiazEWXWIF xXG2iaW2C ��LEG�_�Z^iXT�_`L"WXQ`W*G�Q`W�M"b F,Z()8WXQ`WXMExyWIi Z\M�_`L"Q`b,e"Y2L"z"e"_IT
F"G�_SGÎ]\b{G2FgT
GNMEF+FJWy]ÞGlH toG�Q6tuQ`b2p
i`G�_se"QSG�_aZ\b2M8ô"G�MEFÎ_`L"W&F,Z()VWXQsWXMExyWIi�Z\M}FJWy]^GlH'G�Q`b,e"MEF�i`G�_`e"QSGN_aZ\b2M'G�Q`W$Y2QsWIG�_`WXQÃZ\M'z"Q`b2zÌb2Q`_aZ\b2M8C
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moM�WXw2WXQ`H�i`xyWXMEG�QaZ\bET±_`L"W6Q`b,e"_aZ\M"Y�]\b{G2F�Z^i6GM"WXY�]~Z\Y�Z\nJ]\W�tuQSG2xy_aZ\b2M*b�t
_`L"W�b�w2WXQyGl]~]�M"WX_|à�b2QsO'xXG�zEG2xsZ\_aH>��L"WXMExyW
à�W FJb*M"b2_�F,Z^iazJ]^GlH+zJ]\b2_Si6b�t�Z\_�W��ExyWXz"_6Z\M � ��� GNMEF � ��� !SC���� 4*��FJQ`b,zEi&p�b2Q`W�F"G�_SG�zEG2xsO2WX_Si�_`LEG�M _`L"W
b2_`L"WXQ$_aà�büGl]\Y2b,QaZ\_`L"püiXC6��WXY{G�QyF,]qWIisi$b�t�_`LEGN_ITgà�W&b2nEiaWXQsw2W6M"b'FJWXY2QSG2F"G�_®Zqb,M'Z\M*Z\_Si�zÌWXQatub2Q`püG�MExyW ZqM�_`WXQ`püi
b�t�_`L"Q`b2e"Y,L"z"e"_ G�MEF�FJWy]^GlH2C
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b2e"Q±b2nEiaWXQ`w�G�_aZ\b2MEiÃG2igtub�]~]\b�à iXC���WXY{G�QyF,ZqM"Y6ia_`WIG2FJHJjoia_SGN_`W�zÌWXQatµb,Q`püG�MExyW2TJK{� �'zÌWXQatub2Q`püi±à�Wy]~]
e"MEFJWXQ6L"b2_SiazÌb2_`juà�Z\_`L"junEG,x`OJY2Q`b2e"MEF�à�b2Q`O,]\b{G2F�G�MEF�toGlZ~]qe"QsWIiXC���� 4*� zEWXQatub2Q`pi&à�Wy]~]/e"MEFJWXQ�nEb2_`L e"MJZ~tµb,Q`p
à�b2Q`O,]\b{G2F'GNMEF�L"b2_Si®zEb2_`juà Zq_sL"junEG2x`OJY2Q`b,e"MEF'à�b2QsO2]\b{G2FgTÌG�MEFÎZÞi�_sL"W$]\WIG2ia_$iaWXMEi�Z\_aZ\w2W�_sb xsLEG�M"Y2WIi Z\M}_sL"W&]~Z\M"O
xyb{ia_<tue"MExy_aZ\b2M8C$r�KzEWXQatub2Q`pi
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w2WXQSGl]~]oT"Z\M*iazJZ\_`W&b�t�iaL"b2Qs_`j¬]~Zqw,WIF�]\bJb2zEiXTgK{� �+G�MEF � ��4*� zÌWXQatµb,Q`púnEWX_s_`WXQ
_`LEG�M¿r�KEC
� LJZÞi Z\p�zJ]~ZqWIi�_`LEG�_'iaL"b2Qs_`j¬]~Zqw,WIF ]\b{b2zEi*FJb+M"b2_'FJWXY,QSG2FJW�zÌWXQatµb,Q`püG�MExyW2CÂB MEF _sL"W F,Z()VeEi|Zqb,M
xyb2p�z"e"_yG�_aZ\b2M�p�WIxsLEG�MJZ^iapúeEiaWIFnJH�r�K�xXG�eEiaWIi<r�K6_`b�G2F"G�z"_<_`b{b6i�]\b�à�]\H2C �|� L"WIiaWvxyb,MExs]qeEi|Zqb,MEi�L"Wy]ÞFÎWXw2WXM
Z\M'_`L"W$LJZ\Y2L"joi®zEWXWIF*M"WX_aà�b2Q`O�à�W&ia_seEF,ZqWIFgC !

� L"Wvi�Z\p6eJ]^G�_aZ\b2MEi Z\M�_`LJZ^i�zEG�zEWXQ<_|HJzJZ^xXGl]~]\H'xyb2MEi�Z^FJWXQ`WIF'G6xyb2MEi®_SG�MJ_�MJe"p�nÌWXQ
b�t�e"M"WXMEF,Z\M"Y�xyb2M"M"WIxy_aZ\b2MEiXC
�±]^iaWXà<L"WXQ`W�Ý��"�yáoT2à�W
xyb2MEi�Z^FJWXQ`WIF�G�p�b,Q`W FJHJMEG�p6Z^x
à�b2QsO2]\b{G2FgT�à<L"WXQ`W
WIG2xsLüiab2e"QyxyW�Z\MJZq_®ZÞGN_`WIi
G$iaeExXxyWIi`i|Zqb,Müb�t
'EMJZ\_`W�'"]\W$_`QSG�MEi|tµWXQ�xyb2M"M"WIxy_aZ\b2MEi<_`b$Z\_Si�i�Z\M"OgC���L"W&FJe"QSG�_®Zqb,Müb�t�G�xyb,M"M"WIxy_aZ\b2M8TJZoCùW2C±_`L"W$_aZ\p�W�_`b�FJWy]~Z\w2WXQ�_`L"W
F"G�_SG zEG2x`O,WX_Si�b�t�G '"]\W2TdFJWXzÌWXMEF"i�b2M�_`L"W�Q`b2e"_aZ\M"Y�z"Q`b,_`bæxybN]�zEWXQatub2Q`pG�MExyW2C/� L"W$zEbJb2Q`WXQ�_`L"W$zEWXQatub2Q`pG�MExyW2T
_`L"W�]\b2M"Y2WXQ�_`L"W*FJe"QSG�_aZ\b2M8T�Q`WIi®eJ]q_®ZqM"Y Z\M p�b2Q`W}xyb,M"M"WIxy_aZ\b2MEi�nÌWyZqM"Y�G,xy_aZ\w2W�i�Z\p�eJ]\_SGNM"WXb2eEi�]\H2C � L{eEiXT<_`L"W
MJe"p�nÌWXQ�b�t&xyb2M"M"WIxy_aZ\b2MEi�wPG�Q®ZqWIi�à�Z\_`L+_aZ\p�W2T�G�MEF _`L"W'i®Hæia_sWXp nEWXLEGlw,Zqb,Q6Z^iüi�Z\p6Z~]^G�Q_`b�_`LEGN_�bNtvG�M+b2zÌWXM
�,e"WXe"WyZqM"Y�M"WX_aà�b2Q`O�ÝÜ�2�láoC �
e"Q$xyb2MExs]\eEi�Z\b2MEi<Z\M Ý��Ë�Sá±G�Y2Q`WXW$à�Z\_`L�_`L"b{iaW�Z\M�_`LJZ^i
zEG�zÌWXQIC���L"W�b2MJ]\H'F,Z()VWXQsWXMExyW
Z^i
_sLEG�_�_`L"W&FJH{MEGNp6Z^x&à�b2QsO2]\b{G2F�Q`WIiaeJ]\_Si Z\M'LJZ\Y2L"WXQ$FJWy]^GIH�G�MEFÎWIG�Qa]~Z\WXQvi`GN_`e"QSG�_aZ\b2M8T"G2i W��æzÌWIxy_`WIFgC

m�_�Z^iÃZ\MJ_`WXQ`WIia_aZ\M"Y6_`b�xyb2p�zEGNQ`W
b2e"Q�Q`WIiaeJ]\_SiÃà�Z\_`L_`L"W�eEiaeEGl]8p�WX_`Q®ZÞx tub2Q/xyb2p�zEG�QaZ\M"Y6Q`b2e"_aZ\M"Y�Gl]\Y2b2QaZ\_`L"piXT
MEG�p�Wy]\H _`L"WM{e"p6nEWXQ6b�t�p�WIi`i`G�Y,WIi$M"WXWIFJWIF _`b�G2F"G�z"_�_`b�G]~Z\M"O�xyb{ia_6x`LEG�M"Y,W2C���� 4z� LEG2i�G'à�b2Qyia_`joxXG2iaW
W��"zEb2M"WXMJ_aZ^Gl]�p�WIisi`G�Y2W$xyb2p�zJ]\W��JZq_aH �
� �a� � !8!STJà
LJZ^x`LZ^iÃp6eEx`L�LJZ\Y2L"WXQ<_`LEG�M_`LEG�_�bNt�K{�^� �
� ��� !/!�G�MEF_`LEG�_
b�t
r�K5�
� ��	 � � !8!STÌà
L"WXQ`W 	 Z^i�_`L"W6M{e"p6nEWXQ�b�t�M"WX_aà�b2Q`O�M"b"FJWIiXT��?Z^i0_`L"W6M{e"p6nEWXQ$bNt/M"WX_aà�b2Q`O]~Z\M"OæiXT
G�MEF 	�Z^i�_`L"W�]qWXM"Y,_`L+b�t G�püG�JZqp6e"p.]\WXM"Y2_`L+iaL"b2Q`_sWIia_6zEG�_`L�nÌWX_|à�WXWXM�G�MJH*_aà/b�M"bæFJWIi�C�A
b�à�WXw2WXQITÆb2e"Q
i�Z\p6eJ]^G�_aZ\b2MEi&i®L"bPà¿_`LEG�_ ��� 4*� LEG2i$Güxyb,p�zEG�QSG�nJ]\W6Q`b2e"_®ZqM"Y]\b{G,F'_sb*K{�^��TgG�MEF�_`LEG�_�_`L"W6bPw,WXQSGl]~]°Qsb2e"_aZ\M"Y
]\b{G2FvZÞi±w,WXQ`Hvi®püGl]~]Ëxyb,p�zEG�Q`WIF�_`b�_`L"W�F"G�_SGÃ]\b{G2F�G�MEF&G<M"WXY�]~Z\Y�Z\nJ]\W�tµQyG2xy_aZ\b2M&bNtæ_`L"WÃb�w2WXQSGl]~]{M"WX_aà�b2Q`O$xXG�zEG2xsZ\_aH2C
��W GP]Þi®b&FJb&M"b2_�'EMEF�GNM{H6xyb2Q`Q`Wy]^G�_aZ\b2M�nEWX_aà�WXWXM�Q`b2e"_aZ\M"Y�]\b{G2F�G�MEF�iaH"ia_`WXp zÌWXQatµb,Q`püG�MExyW2C�A<WXMExyW2T{QsWIFJeExsZqM"Y
p�WIi`isG�Y2Wüxyb2p�zJ]qW��JZ\_aH G�MEF�Q`b2e"_aZ\M"Y�]\b{G,F iaL"b,eJ]ÞF�M"b2_�nEW�G�z"QaZ\püG�QsH�xyQ®Zq_sWXQaZ^G�Z\M z"Q`b2zÌb{i�Z\M"Y*M"WXà Qsb2e"_aZ\M"Y
Gl]\Y2b2Q®Zq_sL"püiXC

�
e"Q6i�Z\p6eJ]ÞGN_aZ\b2MEi�à/WXQsW6]~Zqp Zq_sWIF _`b�b2MJ]\H�b2M"W�M"WX_aà�b2Q`O�_`b2zÌb�]\b2Y2H2T8à<LJZÞxsL+Gl]\_`L"b2e"Y2L Q`WIGl]~Z^ia_aZ^x�à G,i�M"b2_
w2WXQ`H�]^G�Q`Y2W2C K�Zqp6eJ]^G�_aZ\b2MEi<b2M�p�b,Q`W$_`b2zÌb�]\b2Y�Z\WIi
G�Q`W$QsW��2eJZ\Q`WIFÎ_`b�tµe"Q`_sL"WXQ G�MEGl]\HJ[XW&_`L"W$Q`b,e"_aZ\M"YüGl]\Y2b2QaZ\_`L"piXT
G�MEF�_`b'iaWXWL"b�à _`L"WzEWXQatub2Q`pG�MExyWüi`xXGl]\WIi�à�Z\_`L M"WX_aà/b,Q`O'zEG�QyG�p�WX_`WXQSi�iaeExsL�G2i0_`L"W�MJe"p6nEWXQ6b�t
M"WX_aà/b,Q`O
M"b"FJWIiXT8M"WX_aà�b2Q`O'F,Z^G�p�WX_sWXQIT�Glw2WXQSGNY2W&M"b"F"Gl] FJWXY,Q`WXW2T8WX_Sx�C �
_`L"WXQ0t¯G2xy_sb2QSi�iaeEx`L G2i�p�WXp�b2QsH�Q`W��2eJZ\Q`WXp�WXM{_Si
iaL"b2eJ]^F�GP]Þi®b�nEWüxyb2MEi|ZÞFJWXQsWIF�à
L"WXM*_`L"W6M"WX_aà�b2Q`O�nÌWIxyb2p�WIi�]^G�QsY2W2C �Ëe"Q`_`L"WXQ$à�b2Q`OZ^i0M"WXWIFJWIF*_`b'ia_`eEFJH�_`L"W
iaWXMEi�Z\_aZ\w,Z\_|H�bNt°_`L"W$QsWIiaeJ]\_Si
_sbüF,Z()VWXQsWXM{_
_sQSG� x�x`LEGNQSG2xy_`WXQaZ^ia_®ZÞxXi�C

� L"Q`b2e"Y2L _`L"WIiaW*i�Z\p�eJ]^G�_®Zqb,MEiXT�à�WüLEGlw2W�Y{GPZqM"WIF wPGl]\eEG�nJ]\W�Z\MEi�Z\Y2LJ_�Z\MJ_`b�_`L"W�nÌWXLEGIw,Z\b2Qb�t Q`b2e"_®ZqM"Y Gl]\j
Y2b2Q®Zq_sL"püiXC ��W}G�Q`W�M"b�à�WXM"Y{GNY2WIF Z\M FJWXw2Wy]\b2zJZ\M"Y G2xXxye"QyG�_`W'pG�_`L"WXpüG�_®ZÞxXGP]vp�b"FJWy]^i�tµb,QüG�MEGl]\HJ[yZqM"Y _`L"W
zEWXQ®tµb2QspüG�MExyW$b�t�Q`b2e"_aZ\M"YüGP]qY,b2QaZ\_`L"püiÃZ\M�w2WXQ`H�]ÞGNQ`Y2W&M"WX_aà�b2Q`O"iXC

�I�



� � ��� ���	�	� � 

������� ¶"º�ª\���`�o���¨�,���©Iª~§E³
	 ¶Ì·�§,¤o¤|�,³Eº�¶��<¶EÉ�£{���2²I�X¡y³E�X�J¥�{¶EÅÆ�Iª~�I�y¶&»��l§2�o�~�2©�¹g�`¤o��Ä{�S¥����u�2�~���q��ª8·��s¤o�~©I�E¶0¹d�y¢o£,�2�\¢`�Xª»��` J�I¡����ÃÊ��uº � Élu¹�»±����ó�� � ³ � Élu¹�»±��������2³"·Ã�` {��¡o�o���`���
�X« � �I�� 2§2���`¡
É2¢a�~�`�{¢a�l³ ���,�¨¦l�`¡o¤��~�u´ü��« Ê���¡o´�ª\�X�{¥Ë³

� �Iª~ª~�`©I�
¼g�X¡�²"³2Ê�·!�������"�2³�Ê��y´ � �����,¶
� � ��� ¶gº�ª\�X�s�o�o�~�2�#�©Iª~§E³$	�¶8·�§,¤o¤|�ó�%J�~�`©l�`¡S³&�`¶8Ê��X���|�,³8�X�{¥Îº ¶'�
¶gÉ�£{���2²I�X¡y¶�Ê��I»ÃÉ�ÁµÊ���¡o´�ª\�X�{¥�»��I§,�o�~�2©üÉ��~�$§2ª\�ó
�o�l¡|È)(�	8�`¡o¤��~�I� � ¶ �*��¤��`¡,+ ¤ Ê�����§{�Xªu¶Ã¹d�y¢o£,�2�\¢`�Xª8»��s {�l¡o�-��Ê��uº � ÉPµ¹�»°�� � �.��2³ � Élu¹�»±���/�.��2³J·��s {�X¡��o�&�s�P�Ã�X«
� �I�� 2§2�o�s¡°É2¢®�¨�s�{¢a�I³0���,�¨¦l�`¡o¤��~�u´&�X«8Ê��X¡�´�ªq���{¥"³ � �lª¨ª~�`©l�/¼g�X¡�²"³{Ê�·1�������"�2³"l§2�2� � ��� � ¶

�324� ·�¶2Å8�`¡��o¤��`²I�X¤
�X�J¥�»<¶65
�Xª~ª\�X©l�`¡S¶87:9<;�9>=:?�;A@CB�DFE<G`³I {��©I�`¤H�����4( 2�2�2 ¶g¼g¡o�s�P���\¢a�a�I��Xª~ªu³"�u�{¢X¶~³ � ��.��2¶
� � � ·�¶ ¼g¶lÅ8�`¡��o¤��`²I�X¤y¶8·�´��{���&�\¢8ÅÆ�`£{�y¦��~�I¡±�X«dÉ�£,�I¡o���`¤o��¼g�X��£�»��l§2�o�~�2©�ºÃª¨©l�I¡��¨��£2�&¤Ì«^�l¡ � �I���$§2�2�\¢`���o�Ü�l� ½��s�u���l¡o²�¤S¶

JFK'K&KML#DN9PO"G,9�Q�;ARSB�O"G-B�O�TVU�;�B�WX9<;YRZQ\[ BPO";YDNB�]À³6���NÁ � È^�3/��<(6���J³IÇ2�sÄ2¡o§{��¡o´ � ��.��2¶
� � ��� ¶ � �X¤o¤a�X�{¥N¡|�X¤y³dÊÎ¶ 	�¶Jº�Ä2�\¥��u³"�X�{¥�· ¶J¹g�X��¤oª~�`´�¶�·��~¤��o¡o�~Ä2§,�o�S¥»��l§2�o�~�2©����¨��£üÍÃ�"(Pª~�~�2�$Ê��X¡�©I�~�{��ªd·Ã�`ª\�y´�¾g¤o���Ü
�����o�~�I�E¶
JFK'K'K_L�DF9�O"G,9�QF;YRZB�O`GaBPOb[ B�W\W\U�OcRZQF9<;YRZB�O"G`³ 2 .�Á 2 È^� 2 ��.4( 2 ���2³IÊ��X¡|¢�£ � �����,¶

� / ��� ¶ � £2�`�2©J³P»<¶P» �~ª¨�s´P³IÉË¶P¼g¶�»
¶"	Ã§2����¡S³��X�{¥\J¶"{¶"5
�X¡a¢a�\�y�d"§2�{�óµº�¢a�`¦l�`¤S¶ÌºedË���I �¬«^¡o�s�/ÅÆ�`ª~ª¨�6�X��oÇ,�I¡|¥<»��I§,�o�~�2©¼g¡o�l�o�2¢a�lªE���~�o£,�I§2��Å8�l§2�{¢a�~�2©&¾�fæ�S¢®�S¶C�u��¼g¡o�2¢X¶#T\[$gih�JPjk[mlCg�gon p"qX³� {��©I�`¤H�����P(`� 2 �2³�É��` 2���`�$ÄJ�`¡ � ��.��,¶
� � � ��¶ � £2�I§Ì³Sº�¶ ��¶XÅ8¡a�X©I©J³X�X�{¥<º ¶ º ¶y½��~ª~¤o�l�E¶I¹�£,�°½ �`�S¥<«^�l¡Eº/¥,�X 2���¨¦l��»��l§2�o�~�2©��~�
��£2� � £{�X�l�o�\¢����{¥-� �PÄJ�Xª\�X�{¢®�S¥¹g¡|�<r�¢�¾g��¦��~¡o�l�2�&�`���y¶�JFK'K&KML#DN9PO"G,9�Q�;ARSB�O"G-B�Os[ B�W\WtU"O6RZQF94;ARZBPO"G`³����6� ��. � (��"���,³SºÃ 2¡o�~ª � ��. � ¶
� . � ¾�¶{·Ã� ua²�¤o��¡|�,¶Eº�½ �I�o�<�I�&¹��±�&¼g¡��IÄ2ª~�`��¤��~� � �l�2�2�S¢®�o�~�I�6���~�o£v5�¡a�X 2£2¤y¶C=kU"WX?wDwx
gy9<;Sz�xÞ³ � �3��/��<(6��� � ³ � �����,¶
� � � ¾�¶X·Ã� u®²P¤��o¡a���X�J¥ � ¶yÉ2¢�£2�Iª~�o�s�E¶�¹g�`¡o���¨�J�X�o�~�l�/·Ã�`�o�y¢a�o�~�I�<«^�l¡d·Ã�{fæ§2¤��~�2© � �l�& 2§2�a�X���¨�l�2¤S¶�J^Ow|,B�D^W�94;ARZBPO\} DNB<QF?FGFGwR~O"�

��?�;S;�?^DFG`³ ��� Á � È^� � (��J³ � ��.��2¶
��� � � º ¶2¾g ,£2¡o�`���\¥��`¤S³J¼g¶ 	±�X¡|���~´P�2³��X�J¥X{¶,�'�Xª~¡|���{¥"¶"º+É��~�& ,ª¨��·Ã´��{���&�\¢�»��l§2�o�~�2© ¼V¡o�IÄ,ª¨�s�ü¶�J�K'K'K�L#DN9PO"G,9�Q�;ARSB�O"G

B�O�TVU�;�BPW�94;ARZQ�[ B�O";YDNBP]Ü³6���NÁZ��Èw�3/����<(`/�� 2 ³Xº�§2©l§2¤o� � ��.��2¶
������� º ¶I¾V 2£2¡o�s�&�\¥��`¤g�X�{¥�É"¶ 	8�`¡a¥�§E¶ � �I����¡o�Iª2���{¥
ÍÃ 2�o�~�����y�X�o�~�l� Ê �`�o£2�2¥�¤g�~� � �I�&��§2�2�\¢`���o�~�I��½ �`�u�±�I¡o²�¼g¡o�lÄ2ª~�`�&¤y¶

JFK'K&KML#DN9PO"G,9�Q�;ARSB�O"G-B�O�TVU�;�B�WX9<;YRZQ\[ BPO";YDNB�]À³ 2 �,ÁA�IÈ^�3� 2 �4(`�P���2³lÉ��` 2���`�$Ä{�s¡ � ��.��2¶
��� � � d8¶JÇ2�l¡|¥&���{¥6·�¶2Ç2§2ª~²l�`¡o¤��I�E¶C�']�BP@$GkR�O�=:?�;A@CB�DFE<G`³� {�X©l�`¤H�����<( 2�2�2 ¶E¼g¡o�s�P���\¢a�a�I��Xª~ªu³6�u�J¢X¶~³ � ��/��2¶
���,24� »
¶�5
��ª¨ª\��©I�`¡y¶Xº�Ê6�~�2�~�$§2��·��sªq�y´
» �I§2���¨�,©�º�ª~©I�l¡o�~�o£2�!� ¤o�~�2©�·��~¤��o¡o�~Ä2§,�o�S¥ � �I�� 2§2�|���o�~�I�Ì¶4J�K'K'K�L#DN9PO"G,9�Q�;ARSB�O"G

B�Os[ B�W\WtU"O6RSQN94;ARSB�O"G`³ � Í�Ê�����6�3� 2 (`.P�{³�P���P§J�X¡o´ � �����2¶
��� � � »
¶�5
��ª¨ª\��©I�`¡y¶Xº�Ê6�~�2�~�$§2��·��sªq�y´
» �I§2���¨�,©�º�ª~©I�l¡o�~�o£2�!� ¤o�~�2©�·��~¤��o¡o�~Ä2§,�o�S¥ � �I�� 2§2�|���o�~�I�Ì¶4J�K'K'K�L#DN9PO"G,9�Q�;ARSB�O"G

B�Os[ B�W\WtU"O6RSQN94;ARSB�O"G`³ � Í�Ê������Á � È^� � 2 (6.��2³�P����§{�X¡�´ � �����,¶
��� � � {¶ {¶
5
�X¡a¢a�\�y�d"§2�{�óµº�¢a�`¦l�`¤S¶$º�� �2�{�{�S¥º� , 2¡o���I¢�£ü���vd"���I �Ç2¡��`�&»��l§2�o�~�2©���¤��¨�,© ·Ã�~¤o�a�X�{¢®� 	8�S¢a���I¡o¤<�I¡tdË�¨�,²É��|���o�`¤y¶'�u��¼g¡��N¢�¶�T\[$g�h�J�jV[mlCg�g�n p�q�³2 {��©I�`¤H� � �<(6��� 2 ³�É��` 2���`�$Ä{�s¡ � ��.��2¶
��� / � É"¶2º�¶0I��`�~�&ª~�\¢�£E¶g¹g¡|�4r�¢ � £J�X¡|�l¢a�o�s¡o���S�X���~�I����«V��£2� ½ÃÉ2Çg½�¾g¹�½Ã�X�o�~�l�{�XªEÅ±�I¢�²�Ä{�l�2�I¶m�u�¼g¡o�2¢X¶
} DFB,Q^x-�0hcK'=�J��

� q���³2 {��©I�`¤H�����4(`�����2³l�'�X¤�£2�~�2©I���I�E³�·�¶ � ¶~³�P���P§J�X¡o´ � �����2¶
��� � � ¼g¶ º ¶'I�§,�$Ä2ª~�`� �X�J¥'É"¶ù»
¶gÉ��lª¨�X���y´�¶�º�ª~©l�I¡o�~��£2�&¤�«¬�I¡$·/���|� � �I��� §2�,�q¢s�X�o�~�l�ü½��`�u�±�I¡�²�¤Y(N¼g��¡o� � ¶Î¹d�y¢o£,�2�\¢`�Xª¡o�` J�I¡��S³ � �2¥��a� � �I¡o Ì¶¨³ � ��.�/2¶
��� . � ¼g¶ º ¶0I�§2�$Ä,ª¨�s�S³"É"¶ù»
¶"É��lª¨�X���y´�³{�X�J¥üÅÃ¶EÉ����`�~�2²I�2¶<º�ª~©I�l¡o�~�o£2��¤�«^�l¡/·��X�a� � �I�&��§2�2�\¢`���o�~�I�6½��`�u�±�I¡�²�¤Y(N¼g��¡o�t�,¶¹g�S¢�£2�2�\¢`�XªÌ¡o�` J�I¡��S³ � �N¥N�a� � �l¡o E¶~³ � ��.�/,¶
��� � � {¶IÊÎ¶�P�4fæ�����{¥ Ç±¶3I
¶XÊ6�l¤o¤y¶2º�»��`¤� {�l�2¤o�~¦l��·��~¤��o¡o�~Ä2§,�o�S¥�»��l§2�o�~�2©Ãº�ª~©I�l¡o�~�o£2� «¬�I¡ � �I�� 2§2�o�s¡d½��s�u���l¡o²�¤S¶0JFK&K'K

L#DN9�O`G^9�QF;YRZBPO"GtB�Ob[ BPWtW\U"O6RZQF9<;YRZB�O`G®³ � Í�Ê� 2 ��ÁY�IÈw� � ����.4( � ��/��,³�I§,ª¨´ � ��.��2¶
� ��� � ·��Xª~� l�I£2�,¤o�I�Ì¶æ½ÃÉ2ÇÌ�2�`��»��` J�I¡��S¶#�u�&¼g¡��N¢�¶6} DFB,Q^x�BY|);Zz6?)=kR~O�?�;�?N?^O";Sz:J^O";�?wDwO#?F;$K O"��R~O�?F?^DwR~O"��L�94GFEH��B�DNQF?s³I J�X©I�s¤

2 ���<( 2 .��,³�� �2�~¦I�`¡�¤o�~�u´&��« � �Iª~�l¡|�I¥N�{³�½��X���~�I�{��ª � �`���o�`¡ «^�I¡±º��o���I¤o ,£2�`¡o�\¢�»��s¤o�S��¡|¢�£E³{·Ã�S¢®�`�$Ä{�s¡ � �����,¶
� � ��� º ¶6	Ã£{���2�{���X�{¥>{¶6%J�~�2²�´P¶Ëº�» �`¦��¨¤��S¥$º�»�¼Jº�½�¾g¹ » �I§2���~�2© Ê6�`��¡o�\¢X¶$�u�6¼g¡o�2¢X¶6T\[$g�h�J�jV[mlCg�g�n p�qX³� J�X©I�s¤

���4(`��/,³PÉN�` 2�o�s�$Ä{�`¡ � ��.��2¶
� ��� � d8¶6	Ãª~�`�~�2¡o�2¢�²"¶V�mU`?^U6?wR�O"�th#�<GN;�?^W-GF�t��BP]�U"WX?mJ�J^�m[ B�W���U�;�?wDmTm����]{RZQF9<;YRZB�O"G`¶
I�l£2�6���~ª¨�s´&�X�{¥�É��I�2¤y³"�u�{¢X¶~³ � ����/,¶
� � 24� É��o�s 2£2�`�üÉË¶�dE�y¦l�`��Ä{�s¡o©{¶V[ BPWH�#U�;�?^DV}�?^D~|,BPDwW�9PO�QF?�gyB,��?w]{R~O"�X�-9�O����NB<B<EX¶8º�¢`�I¥N�`�&�\¢�¼V¡o�`¤�¤S³ � ��. 2 ¶
� ��� � {¶"Ê�¶JÊ�¢w�Ã§2�~ª~ªq���E³"�`¶{» �\¢o£,�`¡S³"�X�J¥�¾ ¶ � ¶J»��l¤o�`�E¶±¹�£2��½��`��» �I§2���¨�,©$º�ª~©I�l¡o�~�o£2� «^�I¡���£2�
º/»Ã¼Jº/½Ã¾g¹
¶HJFK&K'K

L#DN9�O`G^9�QF;YRZBPO"GtB�Ob[ BPWtW\U"O6RZQF9<;YRZB�O`G®³ � Í�Ê����.�ÁY�IÈw�3� ��� (6� � �2³IÊ��y´ � ��.��2¶

�I�



� ��� � ¼g¶{Ê�¶JÊ6�`¡�ª¨�~���X�J¥&º�¶{É��s©P�Xª~ªu¶gº�ÇJ�X�~ª~¤|�y«¬�/·Ã�~¤o�o¡��~Ä2§2�o�y¥�»��l§2�o�~�2©$¼g¡o�l�o�2¢a�lªµ¶CJFK'K&K�L#DN9�O`G^9�QF;YRZBPO"GtB�Os[ B�W\WtU �O6RZQF9<;YRZBPO"G`³ � Í�Ê������ÁY�IÈ^� � ��.��<( � ��.��2³XÉ��` 2���`�$ÄJ�`¡ � �����,¶
� ��/ � Å�¶ù¼g¶"Ê6�l£{�X���u´�³ � ¶35$¶ � ��¤o¤a�X�{¥�¡a�X¤y³E�X�{¥�· ¶J¹g�X��¤oª~�`´�¶�¼Ì�`¡¯«^�I¡����X�J¢a� � �I�� {�X¡��~¤o�I�6��«°»��l§2�o�~�2©$ºÃª¨©l�I¡��¨��£2�&¤±�~�¼g�I¢�²I�`��É����~�|¢�£2�S¥6½ �`�u���l¡o²�¤S¶&�u��¼g¡o�2¢X¶#JFK'K'K j�]�B��F?FQFB�W n q���³{É2����·Ã�~�`©I�J³ � �Xª~�À«^�I¡��2�\�2³ � �����,¶
� ��� � ·�¶�{¶I½ �`ª~¤o�l�E³�	�¶IÉ,�y´I���2¥"³X�X�{¥XI<¶ � £{�X�,©{¶�º��&¾d�N���`�{¥��y¥Xd"�S��¤o�u�I��l &·Ã�¨¤��o¡��¨Ä,§2�o�S¥$» �I§2���~�2©�ºÃª¨©l�I¡��¨��£2�ü¶"JFK&K'K

L#DN9�O`G^9�QF;YRZBPO"GtB�Ob[ BPWtW\U"O6RZQF9<;YRZB�O`G®³ 2 .NÁZ�PÈ^�3�����4(`����.2³�º� 2¡��¨ª � �����2¶
� ��. � {¶�¼Ì�I¤o���`ªu¶"¹g¡|���2¤o���¨¤�¤o�~�I� � �I����¡o�IªJ¼g¡o�l�o�2¢a�IªY�g·�º�»�¼Jº��~���o�`¡��2�`�± 2¡o�l©I¡a�X�  2¡o�l�o�2¢a�lª{¤� {�S¢®���"¢`�X���¨�l�E¶E» �S¸l§2�`¤o�Æ«^�l¡

� �I���&�`����»ÃÇ � ���� 2 ³P½ �`�u�±�I¡o²*�u��«^�l¡o�����o�~�I� � �`���o�s¡S³"É2»m�&�u�P���`¡o�J�X�o�~�l�{�Xªu³ � ��. � ¶
� ��� � Å�¶J»��wus�X©I�l {�Xª\���&�X�{¥6Ê�¶JÇ{���¨�6�X�E¶Ìº�½��s��»��`¤� {�l�2¤o�~¦I�
·Ã�~¤o��¡o�~Ä2§2���S¥�É�£2�l¡o���`¤o�¯¯¼g�X��£ü»��l§2�o�~�2©�º�ª~©l�I¡o�~��£2�ü¶
�u�¼g¡o�2¢X¶0T\[$g�h�J�jV[mlCg�g�n p�qX³, {�X©l�`¤H� 2 �<(6����/,³PÉN�` 2�o�s�$Ä{�`¡ � ��.��2¶
�32 � � º ¶XÉ��`©��Xª~ªu¶Xº/¥N¦I�X�{¢a�s¤d�~� 	Æ�`¡o�{�æ��Ä2ª~��Ç{���~ªÜoÉ2�ó«^�d» �I§2���¨�,©�¼g¡o�2¢a�S¥N§2¡o�`¤y¶0JFK'K'K�L#DF9�O"G,9�Q�;YRZB�O"GmB�O�[ B�W\W\U�OcRZQF9<;YRZB�O"G`³

� Í�Ê������ÁS�PÈw� �"� � ("�����2³XºÃ 2¡o�~ª � ��. � ¶
�326��� º ¶��<¶"É�£{�X�,²I�X¡S³ � ¶Jº�ª\���`�o���¨�,���©Iª~§E³0	�¶"·Ã§2¤o¤a�y�%J�¨�s©I�`¡y³d���{¥��`¶EÊ����o�a�2¶
¼Ì�`¡u«¬�I¡o�6�X�{¢®� � �I�� {�X¡��¨¤��I�6�X«�»��I§,�o�~�2©¼g¡o�l�o�2¢a�lª¨¤Ã§2�{¥��s¡/·Ã´��{�X���q¢����{¥6É��|���o�\¢�ÇÌ�¨ª~�Ã¹d¡a�X�2¤¯«^�`¡ � �I�2�2�y¢a�o�~�I�,¤S¶ T\[$g�h�JPjV[ml g�g [ B�W���U�;�?wD>[ B�W\WtU �O6RZQF9<;YRZBPO���?��,RZ?^@8³#����ÁY�IÈ^� 2 �<(6���2³lÍ/¢®�o�IÄJ�`¡ � �����2¶
�32 � � º ¶$�
¶8É�£J�X�2²I��¡S³ � ¶EºÃªq���`�o���~�2���©lª¨§Ì³�	�¶g·�§,¤o¤|�ó�%J�~�`©l�`¡S³±�X�{¥��`¶gÊ����o�|�,¶�¹g¡|���2¤o�~�`��� ���{¥�É����S�I¥�´loÉ��|���o��¼Ì�`¡u«¬�I¡u�����{¢a���X«8»��l§2�o�~�2©
¼g¡��I�o�2¢a�lª~¤,�8·Ã�~¤o�|���{¢a�a 	8�S¢®�o�I¡�¦l�`¡o¤�§2¤Hd"�~�2²loÉ��|���o�I¶Ë¹d�y¢o£,�2�\¢`�Xª"»��` J�I¡����ÃÊ��uº � Élu¹�»±����ó�.��2³

� Élu¹�»±������"�2³��u�2¤o���~�o§2����«^�I¡±º/¥N¦I�X�{¢a�y¥ � �l�& 2§,�o�`¡�É���§{¥��~�`¤����{¥6·��s {�X¡��o�&�s�P�±�X« � �I�� 2§2�o�s¡°É2¢®�¨�s�{¢a�I³0���,�¨¦l�`¡u¤o�~�u´��X«/Ê��X¡o´�ª\�X�J¥"³ � �lª~ª¨�s©I�&¼g�X¡�²æ³8Ê�· �����P���,³EºÃ§2©I§2¤�� � �����2¶�É�§2Ä,�&�~�o���S¥�«^�I¡< 2§2Ä2ª~�\¢`�X���~�I��¨� JFK'K&K���T\[$g
L#DN9�O`G^9�QF;YRZBPO"GtB�O�=-?F;Y@ B�D�E4R~O`�ó¶

�32�24� º ¶3�
¶�ÉN£{�X�2²I��¡S³ � ¶6º�ª\�X�s�o�o�~�2�#�©Iª~§E³��`¶�Ê����o�|�,³}���{¥i	�¶·�§,¤o¤|�ó�%J�~�`©l�`¡S¶ ¼Ì�`¡u«¬�I¡o�6�X�{¢®� � �l�& {��¡o�~¤o�l� �X«»��l§2�o�~�2©�¼V¡o�I���2¢a�Iª~¤+§2¤��¨�,© Ê��l»�É0�6·Ã�~¤o�|���{¢a�a 	8�S¢®�o�I¡+¦l�`¡o¤�§2¤!d"�~�2²loÉ��|���o�I¶ �u� ¼g¡o�2¢X¶�T\[$g h�J�jCg�KkL �� J�[$h��c}'K��m�Cl	�mg T:=t[$K�³J¦I�lª~§2�&�H���2³� {��©I�`¤ � . � ( � ���2³I½ �`�� {�l¡o�y³æ» £2�2¥��V�u¤oª\�X�J¥"³"I§2�,� � �����2¶
�32 � � I
¶,º ¶�¹8�X£{�,¶Hl$�6?wDF9<;YRZB�O`G
�m?FG,?F9�DFQFz���TVO*JwO";YDNB<��U6Q�;ARZBPO2¶8Ê��l¢a�&�~ª~ª\�X�� 2§2Ä2ª~�~¤o£2�~�2© � �{¶~³l¤o�S¢®�I�{¥6�y¥��~�o�~�I�E³ � ����/2¶
�32 � � ��¶ ¹
¶2¹�¤a�X�u³ � ¶æ»Ã�X�6�X�$���I¡��o£�´I³l��¶3	 ¶J¹�¤a�X�u³{���{¥üÍ�¶"½��~¤�£2�~©I§{¢�£2�u¶�ºÃ��º/¥2�� 2�o�~¦l��I �¨�s¡|�X¡a¢�£2�\¢`�Xª8»��l§2�o�~�2©&¼V¡o�X�o�2¢a�lªµ¶'J�K'K'K�L#DF9�O"G,9�Q�;YRZB�O"GtBPOb[ B�W���U�;�?wDFG`³ 2 .6� � �����<( � �����2³�º�§2©l§2¤o� � ��.��,¶
�32 / � %g¶2�'���2© �X�J¥ J¶ � ¡o�X��¢a¡o��«^�S¶8ÉN£2�I¡��o�`¤��/¼g�X��£�ÇÌ�~¡o¤o�����~��£ ¾V�&�`¡�©I�`�{¢®´&¾Ì�2�¨��¤S¶$�u��¼g¡��N¢�¶�T\[$gih"J�jV[mlCg g�n q��X³ {�X©l�`¤ � /�/4( � ��/2³IÉN�` 2�o�s�$Ä{�`¡ � �����2¶
�32 � � ��¶"%"�X§2���`�&�X�{¥\J¶ {¶"5
�X¡a¢a�\�y�d"§2�{�óµº�¢a�`¦l�`¤S¶g·Ã´P�J�X�&�\¢a¤g��«Ë·Ã�~¤o��¡o�~Ä2§2���S¥&É�£,�I¡o���`¤o�¯µ J�X�o£�» �I§2���¨�,©/ºÃª~©I�I¡��~�o£2��¤S¶

�u��¼g¡o�2¢X¶#T\[$g h"J�jV[mlCg g�n q��I³JÉ��` 2���`�$Ä{�s¡ � ��� � ¶
�32 . � d8¶m%J£{���2©'�X�{¥�· ¶±·�¶ � ª\�X¡�²æ¶ Í�¤a¢a�~ª~ªq���o�~�I�*Å8�s£{�y¦��¨�l§2¡&��«v½��s�u���l¡o²*¹g¡|�<r�¢��º � ��¤o��É��o§J¥�´�É��~�$§2ª\�X�o�~�X�E¶

JwO";�?^DwO�?�;A@ BPDFE�R~O"���?FG,?F9�DFQFzv9�O���K��F�`?^DwRZ?^O�QF?`³ � �����2¶

�2�



� ��� � � � 
�� �

moM _`LJZ^i�B z"zÌWXMEF,Z(�VTÃà�W�z"Q`WIiaWXMJ_�FJWX_SGPZ¨]^i�b�t
_`L"WüisxyWXMEG�QaZ\b{i6i�Z\p6eJ]ÞGN_`WIF GP]qb,M"Y}à Zq_sL�zJ]\b2_Si�b�t
_`L"W�b2nEi®WXQ`w2WIF
zEWXQ®tµb2QspüG�MExyW�p�WIG,iae"Q`WIiXCú��L"W i`xyWXMEG�QaZ\b{i�G�Q`W�F,Z\w2Z^FJWIF Z\M{_sb�Y2Q`b,e"zEi�xyb2Q`Q`WIiazÌb2MEF,Z\M"Y _`b+_`L"W�Y2Qsb2e"zEi�Z\M
iaWIxy_aZ\b2M*�"C���L{eEi�T"tub2Q
WIG2xsL�Y2Q`b,e"z8TE_`L"W&F,Z^i`xyeEisi�Z\b2M�L"WXQ`W6iae"z"zEb2Qs_Si
_sL"W&xyb2Q`Q`WIiazÌb2MEF,Z\M"Y�b2nEiaWXQ`w�G�_aZ\b2M�püG2FJW
Z\M}iaWIxy_®Zqb,M}�"C

m�M*b2e"Q&i�Z\p6eJ]ÞGN_aZ\b2MEiXT8����A�xyb,M�'dFJWXMExyW6Z\M{_`WXQswPGl]^i$à�WXQ`W6xyb2p�z"e"_`WIF�eEi�Z\M"Y�WyZq_sL"WXQ&_`L"W6p�WX_`L"b"F�b�t�nEG�_SxsL
p�WIG�MEi ÝÜ�r�Iá�b2Q*_`L"W�p�WX_sL"bæF b�t�Z\MEFJWXzEWXMEFJWXMJ_ Q`WXzJ]~ZÞxXGN_aZ\b2MEi�ÝÀ�W�JT.����áoC ��L"W�]ÞGN_`_`WXQ'p�WX_`L"bæF à
G2i�eEi®WIF
tub2Q}Gl]~]�_`QSGNMEi�Z\WXM{_*p�WIG2i®e"Q`WIiXC.moM¿zEG�Q`_aZ^xyeJ]^G�QIT6G�M ZqMEi®_SG�MJ_SG�M"WXb2eEi�p�WIG2i®e"Q`W2T�isGIH � � * !STvZÞi�b2n"_SGlZ\M"WIF¿G2i
� �����
	 9 � �����
	 9����� 9 ��� ����	� TJà
L"WXQ`W$_sL"W � + � * ! - � 0 � * ! -�1�118- � � � * !/GNQ`W _sL"W�ZqMEi®_SG�MJ_SG�M"WXb2eEiÃp�WIG2i®e"Q`WIi�b2n"_SGPZqM"WIFeEi|ZqM"Y
_`L"W�F,Z()8WXQ`WXM{_<Z\MEFJWXzEWXMEFJWXMJ_�i�Z\p�eJ]^G�_®Zqb,M}Qse"MEiXC�moM�Gl]\p�b{ia_$Gl]~]�xXG2iaWIiXTg_`L"W6i�Z\[XW�b�t�_`L"W6xyb2M�'dFJWXMExyW6Z\MJ_`WXQ`wPGP]Þi
Z^i�]\WIi`i�_sLEG�M��I��A bNt�_`L"W$p�WIG�M8C �
MJ]\H�Z\M*xXG2iaWIi � � ��� �NT � � �����vG�MEF ��� ��� �2TJ_`LJZ^i�Z^i�M"b2_�iabüG�_ i®b2p�W&zÌb�Z\M{_yiXC
��w,WXM�à
L"WXM'_`L"W&i|Zq[XW�b�t�_`L"W&xyb2M�'dFJWXMExyW�Z\M{_`WXQswPGl]8Z^i<LJZ\Y2L"WIia_ITËZ\_ FJb{WIi M"b2_ G)8WIxy_
b2e"Q�xyb2MExs]\eEi�Z\b2MEiXC

��� ��� �������
#�� �����/�*
����0 � � ��� #+��� ���
 )���� ���

���,+�-�� /1 �)2�����435*� ��� �),79)2�4*&'@G)�*,:4)��*&'�*,:.�������������������������@+

��L"W 'EQSia_�Y2QSGNz"L6Z\M �ÆZqY,e"Q`W&�&iaL"b�à iÃ_`L"W�_`L"Q`b,e"Y2L"z"e"_�w2WXQyiaeEiÃe"MJZ¨tub2Q`pÂà/b,Q`O2]\b{G,F 3 Z\M�_`L"W QyG�M"Y2W �"C �$_`b!�"C
��L"W�iaWIxyb2MEF�G�MEF�_`LJZ\QSF*Y2QSGNz"LEi$iaL"b�à�_`L"W�F"G�_yG�]qbJG2F*G�MEF�FJWy]^GlH'w2WXQSi®eEi�_`L"Q`b2e"Y2L"z"e"_lTgQ`WIiazEWIxy_®Zqw,Wy]qH2C��L"W
F"G�_SG0]\b{G2Fw�G�QaZ\WIiÃtuQ`b2púG0]\bPà b�t/����A _`b6G6LJZ\Y2L�b�t°����AüC���L"W&i`G�_se"QSG�_aZ\b2MzEb�Z\MJ_�Z^i
G�Q`b,e"MEF 3 
 �"TJà
LJZ^xsL
xyb2Q`QsWIiazEb2MEF"i�_sbüG�_sL"Q`b2e"Y2L"z"e"_�b�t/Gl]\p�b{i®_��I�r����nJH{_`WIi � püiaWIx�C
��L"W�Gl]\Y2b,QaZ\_`L"püi�F,Z )8WXQ$b2MJ]\HZ\M�FJWy]^GIH2C$r�K
G�MEF�� ��4*� zÌWXQatub2Q`p>GNnEb2e"_�_`L"Wüi`G�p�W�à
LJZ~]\W*K{�^� LEG2i0LJZ\Y2L"WXQ�FJWy]^GlH2T�G�nÌb2e"_�� �<AüTgM"WIG�Q&_sL"W i`GN_`e"QSG�_aZ\b2M
zEbNZqMJ_IC

� L"W 'EQSia_�Y2QyG�z"L6Z\M �ÆZ\Y2e"Q`W.��iaL"b�à i±_`L"W
_sL"Q`b2e"Y2L"z"e"_�w2WXQyiaeEi 	 Z\Mü_`L"W<QSG�M"Y2WÃtuQ`b2p �$_sb��I�"Tltub2Q�9 
��2C
��L"W�iaWIxyb2MEF�G�MEF�_`LJZ\QSF*Y2QSGNz"LEi$iaL"b�à�_`L"W�F"G�_yG�]qbJG2F*G�MEF�FJWy]^GlH'w2WXQSi®eEi�_`L"Q`b2e"Y2L"z"e"_lTgQ`WIiazEWIxy_®Zqw,Wy]qH2C��L"W
F"G�_SG ]\b{G2F�wPG�QaZ\WIi�nEWX_aà�WXWXM�����A _`b �N��AüC���L"W�i`G�_`e"QSGN_aZ\b2M�zEbNZqMJ_6Z^i6G�Q`b2e"MEF �2��A F"GN_SG]\b{G2F ��	 
 ��!ST
à
LJZ^xsL xyb2QsQ`WIiazEb,MEF"i�_`b6G$_`L"Q`b,e"Y2L"z"e"_�b�t�Gl]\p�bJia_��2�2�0n{HJ_`WIi � piaWIx�C�K{G�_se"QSG�_aZ\b2M�b"xXxye"QSiÃWIG�Qa]~Z\WXQ�_`LEG�M6Z\M_`L"W
e"MJZ~tµb,Q`p xXG,iaW �|iaWXWI�ÆZqY,e"Q`W&��!ST"nÌWIxXG�eEiaW�_`L"W$Z\MExyb2p6Z\M"Y�]~ZqM"O"i�_`b�_sL"W$L"b2_SiazÌb2_
M"b"FJW&nEWIxyb,p�W�G�nEb2_s_a]\WXM"WIx`OgC
K{�^��T"r�K�G�MEF � ��4*� G�Q`W$i�Z\p6Z~]^G�Q
W��ExyWXz"_ G�Q`b2e"MEF�_`L"W&i`GN_`e"QSG�_aZ\b2M�zEb�Z\MJ_
à
L"WXQ`W$r�K�zÌWXQatµb,Q`püi �2��A à�b2QSiaW
Z\M}FJWy]^GlH�_`LEG�M�_`L"W$b,_`L"WXQSiXC

�ÆZ\Y2e"QsW�� iaL"b�à iÌ_`L"W/FJWy]^GlH�w2WXQSiaeEig_sL"Q`b2e"Y2L"z"e"_gtub2Q 9 
 � 1 � - � 1 � - �JCÌBvig_sL"W�nEG2x`OJY2Q`b,e"MEF<]qbJG2F�Z\MExyQ`WIG2i®WIiXT
i`G�_se"QSG�_aZ\b2MbæxXxye"Qyi�WIGNQa]~ZqWXQ �uZoCùW2C"iapüGl]~]\WXQ 	 !SC�ß
b,_`W _sLEG�_�à�Z\_`L'GNM�Z\MExyQ`WIG2i|ZqM"YnEG2xsO{Y,Q`b2e"MEF ]qbJG2FgTJ_`L"WvFJWy]^GlH

�"�



FJWIxyQ`WIG2i®WIiXC���LJZ^i<nEWXLEGlw2Z\b2Q<Q`WIiaeJ]\_SiÃtuQ`b2p _`L"W�toG2xy_
_`LEGN_/à Zq_sLZqMExyQsWIG2i�Z\M"YünEG,x`OJY2Q`b2e"MEF�]\b{G,FgT"_`L"W$à�WyZ\Y2L{_�b�t
_`L"W$L"b2_yiazEb2_ ]qbJG2F�FJWIxyQ`WIG2iaWIi�TEQ`WIi®eJ]q_®ZqM"Y�Z\M�]\b�à�WXQ Glw2WXQSG�Y2W$FJWy]^GlHæiXC

���,+�B � CM����E*&�5)��( 79)2�4*&'(�)2*�$&�� :.��H�=�����9*� �)KJDL�"M�����()�*N���O'(��� $&���7P��������������@+

moM�_`LJZ^i�i`xyWXMEG�Q®ZqbÌT{G$iaWX_Ãb�tVxyb2M"M"WIxy_®Zqb,MEi � 3 
 3&�.!�ia_yG�Q`_Si±G�_�_aZ\p�W
[XWXQsbET2à
LJZ~]\W G�iaWIxyb2MEF�iaWX_�bNtVxyb2M"M"WIxy_aZ\b2MEi
� 3 
 3���! i®_SG�Q`_Si<G�_vi|Zqp6eJ]^G�_`WIF�_aZ\p�W���2�iaWIxyb2MEF"iXC$��L"W6i�Z\p6eJ]ÞGN_aZ\b2M*Z^i i®_`b2z"zEWIF*G�_$i�Z\p6eJ]^G�_`WIF�_aZ\p�W �2�2�
iaWIxyb2MEF"i�C �ÆZ\Y2e"Q`W ��iaL"b�à i�_sL"W&Z\MEia_yG�M{_yG�M"WXb2eEi$FJWy]^GlH}w,WXQSiaeEi�_aZ\p�W�Z\M�_`L"W6QSG�M"Y,W �l�2��_sb��"�P�iaWIxyb2MEF"i�tub2Q
3&�	
 � 1 ��G�MEF 3�� 
 � 1 � - � - � 1 �"C

�Ëb2Q 3�� 
 � 1 �ËT�_`L"W b�w2WXQyiaL"b{b,_±ZqM�_sL"W
Z\MEia_SGNM{_SGNM"WXb2eEi�FJWy]^GlH6tub2Q/r�K�G�MEF ��� 4*�*Z^i�i�Z\Y2MJZ('dxXG�MJ_a]\HüLJZ\Y2L"WXQ
_`LEG�M�tub2QK{�^��T�GNnEb2e"_ �2��AT8Z\M Q`WIiazEb,MEiaWü_sb}_sL"W ia_sWXz�xsLEG�M"Y2WZ\M+_`L"Wà�b2Q`O,]qbJG2F�G�_����2��iaWIxyb2MEF"iXC ��L"W
Q`WIxyb�w2WXQ`H�_®Zqp�W6tµb,Q&K{� �+Z^i$Gl]\p�bJia_$M"WXY�]~Z\Y�Z\nJ]qW2T°tµb2Q ��� 4*� ZÞi6���'iaWIxyb2MEF"i�à
L"WXQ`WIG,i�_`L"W6Q`WIxyb�w2WXQ`H�_aZ\p�W6tub2Q
r�K�Z^i$�J�üiaWIxyb,MEF"iXC�B
]\_`L"b2e"Y,L K{� � Q`WIxyb�w2WXQSi��2eJZ^xsO2]\H2TgZ\_$W��"LJZ\nJZq_yi$p�b2QsW&b{i`xsZ~]~]^G�_aZ\b2MEi�G�MEF�LEG2i$Güi|]¨Z\Y2LJ_a]\H
LJZ\Y2L"WXQ$GIw,WXQSG�Y2W$FJWy]^GIH'GN_ i®_`WIG2FJHJjoia_SG�_`W2C

�Ëb2Q�3 � 
 �"T�r�K}G�MEF ��� 4*� LEGlw2W�G�M�b�w2WXQSi®L"b{b2_�Z\M _`L"W6Z\MEia_SGNM{_SGNM"WXb2eEi&FJWy]^GlH�Q`WIiaeJ]\_aZ\M"Y�Z\M LJZ\Y2L"WXQ
FJWy]^GlHæi�FJe"QaZ\M"Y}QsWIxybPw,WXQ`H2C�r�K'LEG2i$G�nÌb2e"_ �2�<AúLJZqY,L"WXQ�FJWy]^GlH�_`LEG�M K{�^��TÆà
L"WXQ`WIG2i � ��4*� Z^i�G�nEb2e"_I�2��A
à�b2QSiaW2C�A
b�à�WXw2WXQIT,K{�^��iaWX_`_a]\WIiÆZ\MüG<LJZ\Y2L"WXQ/Glw2WXQSGNY2W�FJWy]^GIH6G�MEF�à�Z\_`L�]\WIi`i±b{i`xsZ~]~]^G�_aZ\b2MEiXC �
M6_`L"W�b2_`L"WXQ±LEG�MEFgT
��� 4*��QsWIxybPw,WXQSi�_`b�_`L"W<]qb�à�WIia_�GIw,WXQSG�Y2W FJWy]^GlH�n"e"_�W��"LJZqnJZ\_Si<LJZ\Y2L"WXQ�b{i`xsZ~]~]^G�_aZ\b2MEiXC A
WXQsW2T{_sL"W Q`WIxyb�w2WXQsH�_aZ\p�W
tub2Q Gl]~]°Gl]\Y2b,QaZ\_`L"püiÃZ^i�Gl]\p�b{ia_�_`L"W6i`G�p�W2T"G�nÌb2e"_ �2��i®WIxyb2MEF"iXC

�Ëb2Q 3���
 � 1 �"T{GP]¨]�Gl]\Y2b,QaZ\_`L"püi�LEGlw2W$Gl]\p�b{ia_Ã_`L"W&i`G�p�W b�w2WXQSi®L"b{b2_ Z\M�_`L"W�Z\MEia_SG�MJ_SG�M"WXb2eEi�FJWy]^GlH FJe"Q®ZqM"Y
Q`WIxyb�w2WXQ`H2C±��L"W�QsWIxybPw,WXQ`H$_aZ\p�W�tub2QÃK{�^��G�MEF�� ��4*�Z^i�G�nÌb2e"_±_`L"W/i`GNp�W �S�l�2�
iaWIxyb2MEF"i !SC �
M6_`L"WÃb2_`L"WXQ±LEG�MEFgT
r�K�QsWIxybPw,WXQSi ZqM'GNnEb2e"_$���2�6iaWIxyb,MEF"iXC�B<]¨]�Gl]\Y2b2QaZ\_`L"püiÃLEGlw2W$Gl]\p�b{ia_�_`L"W&isG�p�W$ia_`WIG2FJHJjoia_SG�_sW
zEWXQatub2Q`pG�MExyW2C

� � � � � � ���
# � � ���
 )���� � � #+0 )�#+� � ����� �������*
����0 �

� � +�-�� �0)G�����N:4)��*&'�*0:&��H�=������'@�M� $&��H7P� ��>��� �4��� $&������)2��'?J�������� �  ���79),����� $&���!��'(�),���( 6)���*&�! K��+

��L"W�'EQSi®_/_sL"Q`WXW$Y2QSG�z"LEi Z\M �ÆZ\Y2e"Q`WY��i®L"bPà F"G�_yG$]\b{G,FgT{_sL"Q`b2e"Y2L"z"e"_IT"G�MEF�FJWy]^GlHw2WXQSiaeEi�e"MJZ~tub2Q`púà�b2QsO2]\b{G2F
3 Z\M}_sL"W�QyG�M"Y2W��ËCÜ���6_`b��"TJtub2Q�e"z & FJb�à
M*_aZ\p�W 3���� 
��Ë��G�MEF t¯GPZ¨]\e"Q`W ZqMJ_`WXMEi�Z\_aH���� 
 �2C ��L"W0tµb,e"Q`_`L
xye"Q`w2W�iaL"b�à i�_sL"W FJWy]^GlH'w,WXQSiaeEi�_`L"Q`b,e"Y2L"z"e"_ICY�Ëb2Q�3¿Z\M�_`L"W6QSG�M"Y,W �ËC ��_sb �"T8r�K�zEWXQ®tµb2Qspüi�p6eEx`L*à�b2QSiaW
_`LEG�M6_`L"W�b2_sL"WXQ�_|à�b GP]qY,b2QaZ\_`L"püiXT,p�b2Q`WÃ_`LEG�M �2��A à�b2QSiaWÃZ\M�FJWy]^GIH�tub2Q 3 
��
GNMEF�3 
�� 1 �"C±K{�^��zEWXQ®tµb2Qspüi
nEWX_s_`WXQ�_`LEGNM�_`L"W�b2_`L"WXQÃ_|à�b$Gl]\Y2b2QaZ\_`L"pi±tub2Q�Gl]~]dw�Gl]\e"WIi�bNt 3&C�� ��4*��Z^i�à�b2QyiaW�n{H�G�_�p�bJia_��2��A �utub2Q 3 
 ��!
_`LEG�M*K{� ��C

�2�



� � +�B � �0)G�����N:4)��*&'�*0:&��H�=������'?J�� �������  K��79),���M� $&���!� '@G) ���@ �)��E*&�! ��%$&�� ���)2�#'@��� $&���7P��������������@+

�ÆZ\Y2e"Q`W�� iaL"b�à i<F"G�_SG�]\b{G2F*G�MEF�FJWy]^GIH�w,WXQSiaeEi 3���� Z\M*_`L"W&QyG�M"Y2W �"CÜ���6_`b'�I���"TJtub2Q43 
 �&G�MEF ����
 �2C
r�K�zEWXQatub2Q`püi<p6eEx`L*à�b2QSi®W&_`LEG�M*_`L"W�b2_`L"WXQ$_aà�büGl]\Y2b2Q®Zq_sL"püi�nEb2_sL'Z\M FJWy]^GlH}GNMEF}F"GN_SG6]\b{G,F���p�b2Q`W�_`LEG�M
�P��A à�b2QSiaW0Z\M�FJWy]^GlH�tub2Q 3���� 
 �I� 1 ��!SC�K{�^� zEWXQatub2Q`pi�nEWX_`_`WXQ�_`LEG�M*_`L"W�b2_`L"WXQ�_aà/b�Gl]\Y2b2Q®Zq_sL"püi�tub2Q$Gl]~]
wPGP]qe"WIi<b�t 3����&C � ��4*��Z^i�w2WXQ`H�xs]\b{iaW�_`b�K{�^��C

�ÆZ\Y2e"QsW&��i®L"bPà�i/F"GN_SG�]\b{G2F�G�MEF�FJWy]^GlHw2WXQSiaeEi ����Z\M�_`L"W$QSG�M"Y,W&�"C ��_`b��"T,tµb,Q 3 
��&GNMEF 3���� 
 �"�2C
r�K�LEG2i�LJZ\Y2L"WXQ$F"G�_SG�]\b{G,F�wPGP]qe"WIi tub2Q Gl]~]�w�Gl]\e"WIi
b�t ���gCz�Ëb2Q ���ZqM�_`L"W$QSG�M"Y,W&�"C ��_`b �"TVK{�^�+G�MEF:� ��4*�

LEGlw2WüG�z"z"Qsb��JZ\püG�_`Wy]\H*W��,eJZqw�Gl]\WXM{_FJWy]ÞGlH"iXT±à
LJZ~]\W r�K'LEG2i0p6eEx`L�LJZ\Y2L"WXQ�FJWy]^GlHæi �|GNQ`b2e"MEF��P��A LJZqY,L"WXQ&tub2Q
��� 
 � - ��!SC��Ëb2Q ��� 
 � G�MEF*�"TÌ_`L"W6Gl]\Y2b2QaZ\_`L"püi<LEGlw2W�GNz"z"Q`b�{Z\püG�_sWy]qH�W��2eJZ\w�Gl]\WXM{_6FJWy]ÞGlH"iXT���� 4*�+nÌWyZqM"Y
i�]~Z\Y2LJ_a]\H�nEWX_`_`WXQlC

� $ ��� �������
#�� � ���
 )���� � � #+0 �+����� � ����� � � � �����+��	�� ������)+#�0 �������* ����0 �

� � +�-�� �0)G����� :4)��*&'<*8:.����������0"M�� *�JM�� 3����! �"(3��G��L����<���'(��� ��������������@+

��L"W 'EQSia_
_`L"QsWXW&Y2QSGNz"LEiÃZ\M �ÆZ\Y2e"Q`W6��iaL"b�à�F"G�_SG�]qbJG2FgTE_sL"Q`b2e"Y2L"z"e"_ITÌG�MEF'FJWy]^GlH�w2WXQSiaeEi 	9Z\M�_`L"W&QSGNM"Y2W&�
_`bü�ËT2tub2Q 9 
 �2T�3���� 
 �"TÌG�MEF ����
��2C���L"W�tub2e"Q`_sL'xye"Q`w2W�i®L"bPà�i�_sL"W�FJWy]^GlH�w2WXQSiaeEi�_sL"Q`b2e"Y2L"z"e"_IC �"b2Q
Gl]~]�wPGP]qe"WIi0b�t 	 Tgr�K LEG,i�LJZqY,L"WXQ�F"G�_SG ]\b{G2F�GNMEF�]\b�à�WXQ$_`L"Q`b2e"Y,L"z"e"_$_`LEG�M K{�^� G�MEF���� 4*�+à
LJZ^xsL�LEGlw2W
G�z"z"Q`b�JZ\püG�_`Wy]\H'W��,eJZ\wPGl]\WXMJ_�F"G�_SG ]qbJG2FgTg_`L"Q`b2e"Y,L"z"e"_IT8G�MEF*FJWy]^GIH2C��"b2Q$p�bJia_ w�Gl]\e"WIi$b�t 	 Tgr�K LEG,i�p�eExsL
]\b�à/WXQ
FJWy]^GlH�_`LEG�M_`L"W$b2_sL"WXQ/_aà�b&Gl]\Y2b2Q®Zq_sL"püiXC^�Ëb2Q�W��EG�p�zJ]\W�tub2Q 	 
��ÌTæFJWy]^GlH6tub2Q
r�K&Z^i
Gl]\p�bJia_�LEGl]~t�_`L"W
FJWy]^GlHtµb2Q�K{� ��C

� � +�B � �0)>����� :4)��*&'�* :&��H�=����� '.J����������0 K��79) ���M� $&���!��'(�) ���@ �)��E*&�! �� $&�� ���)2�%"M�� �*�J��� 3����! �"(3��G��L��������'(���
��������������@+

�ÆZ\Y2e"Q`W�I�üi®L"bPà�i F"G�_yG�]\b{G2FgTg_`L"Q`b,e"Y2L"z"e"_ITgG�MEF'FJWy]^GlH'w2WXQyiaeEi43 � � Z\M*_`L"W&QSGNM"Y2Wü�2C �6_`b*���"TJtub2Q�9�
 �2T
	 
��üG�MEF ����
��2C2�Ëb2Q Gl]~]�w�Gl]\e"WIi
b�t 3����&T"r�K�LEG2i�LJZ\Y2L"WXQ$F"G�_SG�]\b{G,FgTJ]\bPà�WXQ�_`L"Q`b,e"Y2L"z"e"_ITEG�MEF�]\b�à�WXQ
FJWy]^GlH _`LEGNM+_`L"W�b2_`L"WXQ�_aà�b}GP]qY,b2QaZ\_`L"püiXC K{� � G�MEF ��� 4*�¿LEGIw,W'G�z"z"Q`b�{Z\püGN_`Wy]\H W��,eJZ\wPGl]\WXMJ_ F"G�_yG�]\b{G2F
G�MEFÎ_`L"Q`b2e"Y2L"z"e"_lC�K{�^�+LEG,i�]\b�à�WXQvFJWy]^GlH�_`LEG�M5��� 4z� �oW2CùYEC$��� 4z� LEG,i
�{�<A LJZ\Y2L"WXQ$FJWy]^GIH�_`LEG�M�K{�^� tub2Q
3���� 
 ��!yC

�ÆZ\Y2e"QsW&�2�
iaL"b�à iÃF"G�_SG<]\b{G2FgT,_`L"Q`b2e"Y2L"z"e"_lT{G�MEFFJWy]^GIH6w2WXQyiaeEi ����Z\Mü_sL"W
QSG�M"Y2W��"CÜ���<_`b��ËC �"Tltub2Q�9 
��2T
	 
 �'G�MEF 3 � � 
 �ËC �"b,Q&p�b{i®_$wPGl]\e"WIi�b�t ���dT±r�K'LEG2i$LJZ\Y2L"WXQ�F"G�_yG�]qbJG2FgTÆ]qb�à�WXQ&_sL"Q`b2e"Y2L"z"e"_IT±G�MEF
]\b�à/WXQ6FJWy]^GIH�_`LEG�M _`L"W�b2_`L"WXQ6_aà�b'Gl]\Y2b2QaZ\_`L"piXC*K{�^� G�MEF>� ��4*� LEGlw2W�G�z"z"Q`b�JZ\püG�_`Wy]\H*W��2eJZ\w�Gl]\WXM{_�F"G�_SG
]\b{G2F�G�MEF_`L"Q`b2e"Y,L"z"e"_IC^�"b,Q iapüGl]~] ���gTgK{� � LEG2iÃ]\b�à/WXQ�FJWy]ÞGlH_`LEG�M5��� 4z� ��W2CùYEC%��� 4*� LEG2i$�I�2�<A LJZ\Y2L"WXQ

�W�



FJWy]^GlH�_`LEG�M*K{�^��tub2Q ����
 � 1 ����!SC

� � + � "�� +�� �NCM����E*&�5)��( 79)2�4*&'(�)�*�$&�� � *&���=���!) �����E� $&���!��'(�)�� G)KJM����E$&�� ���)2�%"M�� �*�J��� 3����! �"(3��G��L��������'(���
��������������@+

moM+_sL"WIiaW isxyWXMEG�QaZ\b{iXT�à�W�G�Q`Wüxyb,MExyWXQ`M"WIF+à�Z\_`L _`L"WQ`WIxyb�w2WXQ`H�_®Zqp�W G�MEF�b�w2WXQSiaL"bJb2_0ZqM+_sL"W�Z\MEia_SGNM{_SGNM"WXb2eEi
p�WIG2i®e"Q`WIi�Z\M�Q`WIi®zEb2MEiaW�_`b�G�]~ZqM"O t¯GlZ~]\e"Q`W+G�MEF Q`WXzEGlZ\QIC ��W*b2MJ]\H xyb,MEi�Z^FJWXQ}L"b,_SiazEb,_`juà�Z\_`L"junEG2xsO{Y,Q`b2e"MEF
à�b2Q`O,]\b{G2FgC �
M"Wb�t
_`L"W6]~Z\M"O"i$Z\MExsZ^FJWXMJ_�b2M�_`L"WL"b2_Si®zEb2_$M"b"FJW �¯ZqMEF,Z^xXG�_sWIF*Z\M �ÆZqY,e"Q`W}� !�ZÞi0toGlZ~]\WIF G�_�I�2�
iaWIxyb2MEF"i�G�MEFQ`WXzEGPZqQsWIF'G�_ �,�2�6iaWIxyb2MEF"iXC

�ÆZ\Y2e"QsW}�I�*iaL"b�à i�_`L"W�Z\MEia_SG�MJ_SG�M"WXb,eEi�FJWy]^GIH�w2WXQSiaeEi6_®Zqp�W2T±tµb,Q 9 
5��G�MEF 	�Z\M+_`L"WQSG�M"Y2W��*_`b*�
�oW��ExyWXz"_ 	 
ú�%!SC �ÆZ\Y2e"Q`W*����iaL"b�à i�_`L"W�Z\MEia_yG�M{_yG�M"WXb2eEi&FJWy]^GlH2TÃ_`L"Q`b2e"Y2L"z"e"_lT°GNMEF�Q`b,e"_aZ\M"Y']\b{G,F�w2WXQyiaeEi
_aZ\p�W2TJtub2Q 9 
��&GNMEF�	 
�� �|i�Z\p6Z~]^G�Q QsWIiaeJ]\_Si
LEGlw2W$nÌWXWXM'b2n"_yGlZ\M"WIFtub2Q�b2_`L"WXQ
w�Gl]\e"WIi�b�t 	�Ý��2�lá !SC

�
e"Q�Y2WXM"WXQSGl]�b2nEiaWXQ`w�G�_aZ\b2MEi�G�Q`WüG2ivtµbN]¨]\b�à iXâ �S�.! à Zq_sL*Z\MExyQ`WIG2i�Z\M"Y 	 T8b�w2WXQyiaL"b{b,_Si�Z\MExyQ`WIG,iaW2ô �|��!�à�Z\_`L
Z\MExyQ`WIG2i�Z\M"Y 	 T8_`L"W�Q`WIxyb�w2WXQ`H'_®Zqp�W 'EQSi®_�ZqMExyQsWIG2iaWIi6G�MEF*_`L"WXM FJWIxyQ`WIG2iaWIiXT±à�Z\_`L�püG�JZqp6e"p.Q`WIxyb�w2WXQ`H*_aZ\p�W
G2xsLJZ\WXw2WIF�G�Q`b,e"MEF�isG�_`e"QSG�_®Zqb,M �uZoCùW2C�G�Q`b2e"MEF6�2� �h����iaWIxyb2MEF"iÆtub2Q 	 
 �"T2GNQ`b2e"MEF6�2� �d�,���
iaWIxyb2MEF"iÆtub2Q 	 
 �"T
G�Q`b,e"MEF�� � �=����iaWIxyb2MEF"i<tub2Q 	 
���!Sô#�6��!�à Zq_sL}QsWIiazEWIxy_�_`b�ZqMEi®_SG�MJ_SG�M"WXb2eEi<Q`b2e"_aZ\M"Y�]\b{G2F*Gltu_`WXQ _sL"W$toGlZ~]qe"QsW
G�MEF�_`L"W
Q`WXzEGPZqQlT � ��4*�*_yG�O2WIi�p6eExsL�]\b2M"Y,WXQ�_`b�Q`WIxyb�w2WXQ �oW2CûYEC2G�Q`b2e"MEF��{��iaWIxyb2MEF"i�Gltu_`WXQ�_`L"W<]¨Z\M"O�t¯GPZ¨]\e"Q`W�tub2Q
	 
��%!g_`LEG�M�K{� �*G�MEF6r�K�à
LJZ^x`L6_SGNO2W�w2WXQsH�iapüGP]¨]"_aZ\p�W�_`b�Q`WIxyb�w2WXQ �oW2CùYECy]\WIi`i±_sLEG�M � iaWIxyb,MEF"iÆtµb2Q 	 
��%!Sô
�o�%!
à Zq_sL�Q`WIiazÌWIxy_&_`bZ\MEia_SGNM{_SGNM"WXb2eEi&FJWy]^GlH�G�MEF*_`L"Q`b,e"Y2L"z"e"_&Gltu_`WXQ&G�]~ZqM"O�t¯GlZ~]\e"Q`W2T±_`L"W�_sL"Q`WXWüGl]\Y2b2Q®Zq_sL"püi
_SG�O,W _`L"W$i`G�p�W$_aZ\p�W$_`b6Q`WIxyb�w2WXQIô�����!�à�Z\_`L�Q`WIiazÌWIxy_
_`b�Z\MEia_SG�MJ_SG�M"WXb,eEi/FJWy]^GlH�G�MEF_`L"Q`b2e"Y,L"z"e"_ GPtµ_`WXQ
G�]~Z\M"O
Q`WXzEGlZ\QIT"r�K6_SG�O2WIi p�eExsL6]\b2M"Y2WXQ�_`b6Q`WIxyb�w2WXQlT"K{�^��Q`WIxyb�w2WXQSi�i|]¨Z\Y2LJ_a]\H�t¯G2i®_`WXQ�_`LEGNM�� ��4*��T2W��ExyWXz"_Ãtµb,Q 	 
 �

G�MEF 	 
 �à
L"WXQ`WÎK{�^� Q`WIxyb�w2WXQSi<p6eEx`L*toG2ia_sWXQ _`LEGNM>��� 4*� ��W2CùYECg�2��iaWIxyb2MEF"i<tub2Q6K{�^��T8�,��iaWIxyb2MEF"i�tub2Q
��� 4*��T�G�MEF �2���'i®WIxyb2MEF"i0tµb2Q6r�K�tµb,Q 	 
 ��!yô � ��!
à�Z\_`L Q`WIiazEWIxy_6_`bZ\MEia_yG�M{_yG�M"WXb2eEi6FJWy]^GIH Gltµ_sWXQ&G�]~Z\M"O
Q`WXzEGlZ\QITÌZ\M�p�b{ia_&xXG2iaWIi$r�KLEG2i�_`L"W�iapüGl]~]\WIia_�bPw,WXQSiaL"bJb2_SiXTËtµbN]¨]\b�à�WIF�n{H�K{�^��T8G�MEF�_`L"WXM���� 4*� �oW2CùYECg�2�2�
püiaWIxXi/tµb2Q�r�KETÌ�2�2��püiaWIxXiÃtub2Q$K{� ��T"�J� �6püi®WIxXiÃtµb,QB��� 4*��tµb2Q 	 
 ��!SC

��� � � �������
#��  �
#+� 	���� � � )�#�	,��� ��# � ����� � ����� �/��� � � � #+� � ��� 
)��/� ���

��WIxXGl]~]�_`LEG�_�_`L"W�FJWyt¯G�eJ]\_�wPGl]\e"WIi�tub2Q$_`L"W�]~Z\M"O xyb{ia_<tue"MExy_aZ\b2M�zEG�QSGNp�WX_`WXQSi�G�Q`W � 	 	 � � * 
 �ËT " � 	)$ � 
 �I�"T
� � ��� � � � * 
 �2T � ����� � � � * 
 �I�"T � 	�� � � � � * � � � � * 
 �,C/��L"W0]~ZqM"OJjoxyb{ia_$e"zgF"G�_`W�zEWXQaZ\b"F�Z^i
e"MJZ~tub2Q`p6]\H
F,Z^ia_`QaZ\n"e"_`WIF à�Z\_`L+p�WIG�M �l�}i®WIxyb2MEF"i�G�MEF+ia_yG�MEF"G�QSF FJWXw2Z^G�_®Zqb,M��'iaWIxyb,MEFgC �ÆZ\Y2e"QsW}�X� iaL"b�à i�_`L"W FJWy]^GlH
w2WXQSi®eEi�_`L"W�]~Z\M"OJjoxyb{ia_�e"zdF"G�_sW zÌWXQaZ\bæF � Z\M_`L"W
QSGNM"Y2W&�
_sb��I�2�$iaWIxyb2MEF"i tub2Q 3 
 � - � - �ETlO2WXWXzJZ\M"Y6_`L"W i�]\b2zÌW
G�MEF�p�b�w2WXp�WXMJ_Ã]¨Z\p6Z\_ GN_/_sL"WyZqQ�FJWyt¯G�eJ]\_
w�Gl]\e"WIiXC^�Ëb2Q�3 
 �ËT"K{�^� LEG,i�LJZ\Y2L"WXQ�FJWy]ÞGlH"iÃ_`LEG�M'r�K GNMEF � ��4*�

b�w2WXQ�_`L"W&à<L"b�]\W$QSG�M"Y2W$b�t � C

���



� L"W 'EQSia_�Y2QSG�z"L�Z\M �ÆZ\Y2e"QsW}����i®L"bPà�i$_`L"WüFJWy]^GlH*w2WXQSiaeEi0p�b�w2WXp�WXMJ_�]~Zqp Zq_ ZqM _`L"W�QyG�M"Y2W'��_`b��I�tub2Q
3 
 �"T"O2WXWXzJZ\M"Y � G�MEF�_sL"W�i�]\b2zÌW GN_
_`L"WyZ\QvFJWytoG�eJ]\_$wPGP]qe"WIi�C ��L"W6iaWIxyb2MEF�Y2QSG�z"LZ\M{�ÆZ\Y2e"Q`W���üi®L"bPà�i�_`L"W
FJWy]^GlH�w2WXQSiaeEi
i|]qb,zEW$Z\M�_`L"W$QSG�M"Y2W&� _`b'���"TJO2WXWXzJZ\M"Y � G�MEF_sL"W$p�b�w2WXp�WXMJ_�]~Z\p6Z\_&G�_
_sL"WyZqQ�FJWyt¯G�eJ]\_�wPGl]\e"WIiXC
��� 4*��Z^i
_`L"W�]\WIG2i®_�Z\M�"Ee"WXMExyWIF*n{H�xsLEG�M"Y2WIiÃZ\M'_sL"W$]~Z\M"O'xyb{ia_�tue"MExy_aZ\b2M8C

� � � � ������� # �6�����/�*
����0 � � ��� #�� � ���

)+��� � � ��� �6��� ��� ��� � � � 0 #������ ����� �

��L"W�'EQSi®_/Y,QSG�z"L�ZqM �ÆZ\Y2e"QsW����6iaL"b�à iÃ_`L"W _sL"Q`b2e"Y2L"z"e"_
w,WXQSiaeEi"3 Z\M'_`L"W�QSG�M"Y2W$�"C ��_`b6�EC���L"W&i®WIxyb2MEF�G�MEF
_`LJZ\QSF*Y,QSG�z"LEi�iaL"b�à _`L"W�F"G�_SG ]qbJG2F�G�MEF*FJWy]^GlH'w2WXQSi®eEi�_`L"Q`b2e"Y2L"z"e"_lTgQ`WIiazEWIxy_®Zqw,Wy]qH2C�� L"WüF"G�_SG ]\b{G2F�wPG�Q®ZqWIi
tuQ`b2p�G�]\b�à¿b�t �l��A _`b�G6LJZ\Y2L*b�t��P��AüC���L"W�isG�_`e"QSG�_®Zqb,M�zEb�Z\MJ_
Z^i�G�Q`b2e"MEF 3 
 �"TËà
LJZ^x`L�xyb2Q`QsWIiazEb2MEF"i<_`b
G�_`L"Q`b2e"Y,L"z"e"_/bNtÆGP]qp�b{ia_$���W���,�2��n{HJ_`WIi � püiaWIx�C�r�K�G�MEF � ��4*��zEWXQatub2Q`púG�nÌb2e"_�_`L"W$i`G�p�W�à
LJZ~]\W6K{�^��LEG2i
LJZ\Y2L"WXQ&FJWy]^GlH�n{H'G�nÌb2e"_&���,�2��A M"WIG�Q<_`L"W�i`GN_`e"QSG�_aZ\b2M�zÌb�Z\M{_lC ß<b2_`W$_`LEG�_<_`LJZ^i
LEG�z"zÌWXMEi$G�_
_`L"W6i`G�p�W6F"G�_SG
]\b{G2F�G2i/ZqM�_`L"W$]\b�à
joiazÌWXWIF'xXG2i®W2C

� L"W�'EQyia_ Y,QSG�z"L�Z\M �ÆZ\Y2e"Q`W����üiaL"b�à i<_`L"W6_`L"Q`b2e"Y,L"z"e"_$w2WXQSiaeEi 	.Z\M�_sL"W�QyG�M"Y2W!�_`b*�X�ETÌtub2Q 9 
 �"C
��L"W�iaWIxyb2MEF�G�MEF�_`LJZ\QSF*Y2QSGNz"LEi$iaL"b�à�_`L"W�F"G�_yG�]qbJG2F*G�MEF�FJWy]^GlH'w2WXQSi®eEi�_`L"Q`b2e"Y2L"z"e"_lTgQ`WIiazEWIxy_®Zqw,Wy]qH2C��L"W
F"G�_SG�]qbJG2F�w�G�QaZ\WIi
nÌWX_aà/WXWXM �,��A _`b��J��AüC���L"W6i`G�_`e"QyG�_aZ\b2MzEb�Z\MJ_
Z^i�G�Q`b2e"MEF 	 
 �I�"TJà
LJZ^xsL�xyb,Q`Q`WIiazÌb2MEF"i
_`büG�_`L"Q`b,e"Y2L"z"e"_
b�t/Gl]\p�bJia_&�I�2�,�2�2��n{HJ_`WIi � püiaWIx�C<K{�^��GNMEF ��� 4*� zEWXQatub2Q`p9G�nÌb2e"_
_`L"W6i`G�p�W�à
LJZ~]qW�r�K
zEWXQ®tµb2Qspüi�zEbJb2Qa]\H'G�Qsb2e"MEF_`L"W&i`G�_se"QSG�_aZ\b2M�zÌb�Z\M{_ GNMEF�LEG2i�LJZ\Y2L"WXQ$FJWy]^GlH�n{H�G�nEb,e"_ �2��AüC

���



0

500

1000

1500

2000

2500

3000

0 1 2 3 4 5 6

T
h
r
o
u
g
h
p
u
t
 
(
b
y
t
e
s
/
m
s
e
c
)

No of Connections U

THROUGHPUT vs No of CONNECTIONS

SPF
MS

ExBF

10

20

30

40

50

60

70

80

90

0 500 1000 1500 2000 2500 3000

D
a
t
a
 
L
o
a
d
 
%

Throughput (bytes/msec)

DATA LOAD vs THROUGHPUT

SPF
MS

ExBF

0

200

400

600

800

1000

1200

1400

0 500 1000 1500 2000 2500 3000

D
e
l
a
y
 
(
m
s
e
c
)

Throughput (bytes/msec)

DELAY vs THROUGHPUT

SPF
MS

ExBF

�ÆZ\Y2e"QsW��"â � G�Q`H,Z\M"Yü_sL"W&GIw,WXQSG�Y2W�M{e"p6nÌWXQ b�t�xyb2M"M"WIxy_aZ\b2MEi�nEWX_aà�WXWXM�M"b"FJW&zEGlZ\QSiXC

600

650

700

750

800

850

900

950

2 4 6 8 10 12

T
h
r
o
u
g
h
p
u
t
 
(
b
y
t
e
s
/
m
s
e
c
)

No of Hotspot Connections H

THROUGHPUT vs No of CONNECTIONS (B=1)

SPF
MS

ExBF

16

18

20

22

24

26

28

30

32

34

600 650 700 750 800 850 900 950

D
a
t
a
 
L
o
a
d
 
%

Throughput (bytes/msec)

DATA LOAD vs THROUGHPUT (B=1)

SPF
MS

ExBF

0

100

200

300

400

500

600

700

600 650 700 750 800 850 900 950

D
e
l
a
y
 
(
m
s
e
c
)

Throughput (bytes/msec)

DELAY vs THROUGHPUT (B=1)

SPF
MS

ExBF

�ÆZ\Y2e"Q`WI�"â � G�Q`H,Z\M"Yü_`L"W$MJe"p6nEWXQ�b�t�L"b2_yiazEb2_�xyb2M"M"WIxy_aZ\b2MEiXC

0

100

200

300

400

500

600

700

800

900

350 400 450 500 550 600 650

D
e
l
a
y
 
(
m
s
e
c
)

Throughput (bytes/msec)

DELAY vs THROUGHPUT (B=0.5)

SPF
MS

ExBF

0

100

200

300

400

500

600

700

800

900

850 900 950 1000 1050 1100 1150

D
e
l
a
y
 
(
m
s
e
c
)

Throughput (bytes/msec)

DELAY vs THROUGHPUT (B=1.5)

SPF
MS

ExBF

0

100

200

300

400

500

600

700

800

900

1150 1200 1250 1300 1350 1400 1450

D
e
l
a
y
 
(
m
s
e
c
)

Throughput (bytes/msec)

DELAY vs THROUGHPUT (B=2)

SPF
MS

ExBF

�ÆZ\Y2e"Q`W$�Eâ � GNQ`H2Z\M"Y�_sL"W$M{e"p6nEWXQ�b�t�nEG2xsO{Y2Qsb2e"MEF�G�MEFL"b2_Si®zEb2_ xyb,M"M"WIxy_aZ\b2MEiXC�W�



40

60

80

100

120

140

160

180

100 150 200 250 300 350 400 450

I
n
s
t
.
 
D
e
l
a
y
 
(
m
s
e
c
)

Time (sec)

INST. DELAY vs TIME (U1=0.2, U2=2.5)

SPF
MS

ExBF

50

100

150

200

250

300

350

400

100 150 200 250 300 350 400 450

I
n
s
t
.
 
D
e
l
a
y
 
(
m
s
e
c
)

Time (sec)

INST. DELAY vs TIME (U1=0.2, U2=3)

SPF
MS

ExBF

350

400

450

500

550

600

650

100 150 200 250 300 350 400 450

I
n
s
t
.
 
D
e
l
a
y
 
(
m
s
e
c
)

Time (sec)

INST. DELAY vs TIME (U1=0.2, U2=3.5)

SPF
MS

ExBF

�ÆZ\Y2e"QsW �"â�K2_`WXz'xsLEG�M"Y2W0ZqM�e"MJZ~tµb2Qspúà�b2Q`O,]qbJG2FgC

0

10

20

30

40

50

60

70

80

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

D
a
t
a
 
L
o
a
d
 
%

No of Connections U

DATA LOAD vs No of CONNECTIONS (FI=1,UDT=21)

SPF
MS

ExBF

0

500

1000

1500

2000

2500

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

T
h
r
o
u
g
h
p
u
t
 
(
b
y
t
e
s
/
m
s
e
c
)

No of Connections U

THROUGHPUT vs No of CONNECTIONS (FI=1,UDT=21)

SPF
MS

ExBF

0

200

400

600

800

1000

1200

1400

1600

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

D
e
l
a
y
 
(
m
s
e
c
)

No of Connections U

DELAY vs No of CONNECTIONS (FI=1,UDT=21)

SPF
MS

ExBF

0

200

400

600

800

1000

1200

1400

1600

0 500 1000 1500 2000 2500

D
e
l
a
y
 
(
m
s
e
c
)

Throughput (bytes/msec)

DELAY vs THROUGHPUT (FI=1,UDT=21)

SPF
MS

ExBF

�ÆZqY,e"Q`W �"â�&ÌZ\M"OÎt¯GlZ~]\e"Q`WIi�G�MEFQ`WXzEGlZ\QSi�T"e"MJZ~tµb2Qsp�à�b2Q`O,]\b{G2FgTJwPGNQ`H2Z\M"Y 3&C

�J�



27

27.5

28

28.5

29

29.5

30

30.5

0 10 20 30 40 50 60 70 80 90 100 110

D
a
t
a
 
L
o
a
d
 
%

Up+Down Time UDT

DATA LOAD vs UP+DOWN TIME (U=1,FI=1)

SPF
MS

ExBF

70

80

90

100

110

120

130

140

0 10 20 30 40 50 60 70 80 90 100 110

D
e
l
a
y
 
(
m
s
e
c
)

Up+Down Time UDT

DELAY vs UP+DOWN TIME (U=1,FI=1)

SPF
MS

ExBF

�ÆZ\Y2e"Q`W��{â�&ÌZ\M"O�toGlZ~]\e"Q`WIi GNMEFQ`WXzEGlZ\QSiXTÌe"MJZ~tµb2Qspúà�b2Q`O,]qbJG2FgTJwPG�Q`H,Z\M"Y(3 � ��C

27

28

29

30

31

32

33

0 1 2 3 4 5 6 7 8

D
a
t
a
 
L
o
a
d
 
%

Failure Intensity FI

DATA LOAD vs FAILURE INTENSITY (U=1,UDT=21)

SPF
MS

ExBF

0

100

200

300

400

500

600

700

800

0 1 2 3 4 5 6 7 8

D
e
l
a
y
 
(
m
s
e
c
)

Failure Intensity FI

DELAY vs FAILURE INTENSITY (U=1,UDT=21)

SPF
MS

ExBF

�ÆZ\Y2e"Q`W&�Ëâ &ÌZ\M"Ot¯GPZ¨]\e"Q`WIi�G�MEFÎQ`WXzEGlZ\QSiXT"e"MJZ~tub2Q`p à�b2Q`O,]qbJG2FgTJwPG�Q`H,Z\M"Y ���gC

�2�



26

27

28

29

30

31

32

33

34

2 3 4 5 6 7 8

D
a
t
a
 
L
o
a
d
 
%

No of Hotspot Connections H

DATA LOAD vs No of CONNECTIONS (B=1,FI=1,UDT=6)

SPF
MS

ExBF

580

600

620

640

660

680

700

720

740

760

780

800

2 3 4 5 6 7 8

T
h
r
o
u
g
h
p
u
t
 
(
b
y
t
e
s
/
m
s
e
c
)

No of Hotspot Connections H

THROUGHPUT vs No of CONNECTIONS (B=1,FI=1,UDT=6)

SPF
MS

ExBF

0

100

200

300

400

500

600

700

2 3 4 5 6 7 8

D
e
l
a
y
 
(
m
s
e
c
)

No of Hotspot Connections H

DELAY vs No of CONNECTIONS (B=1,FI=1,UDT=6)

SPF
MS

ExBF

0

100

200

300

400

500

600

700

580 600 620 640 660 680 700 720 740 760 780 800

D
e
l
a
y
 
(
m
s
e
c
)

Throughput (bytes/msec)

DELAY vs THROUGHPUT (B=1,FI=1,UDT=6)

SPF
MS

ExBF

�ÆZ\Y2e"Q`W&�"â &ÌZ\M"Ot¯GlZ~]\e"Q`WIi�G�MEF�QsWXzEGlZ\QSiXT"L"b2_yiazEb2_sjuà�Z\_`L"junEG2xsO{Y2Qsb2e"MEFà�b2Q`O,]qbJG2FgTJwPG�Q`H,Z\M"Y 	 C

28

29

30

31

32

33

34

35

36

37

38

0 2 4 6 8 10 12 14 16

D
a
t
a
 
L
o
a
d
 
%

Up+Down Time UDT

DATA LOAD vs UP+DOWN TIME (B=1,H=4,FI=1)

SPF
MS

ExBF

600

620

640

660

680

700

720

0 2 4 6 8 10 12 14 16

T
h
r
o
u
g
h
p
u
t
 
(
b
y
t
e
s
/
m
s
e
c
)

Up+Down Time UDT

THROUGHPUT vs UP+DOWN TIME (B=1,H=4,FI=1)

SPF
MS

ExBF

150

200

250

300

350

400

450

0 2 4 6 8 10 12 14 16

D
e
l
a
y
 
(
m
s
e
c
)

Up+Down Time UDT

DELAY vs UP+DOWN TIME (B=1,H=4,FI=1)

SPF
MS

ExBF

�ÆZ\Y2e"Q`W�I�"â�&ÌZ\M"Ot¯GPZ¨]\e"Q`WIi$GNMEFQ`WXzEGlZ\QSiXT"L"b,_SiazEb,_`juà�Z\_`L"junEG2xsO{Y,Q`b2e"MEFà�b2Q`O,]\b{G2FgT"w�G�Q`H,ZqM"Y 3����&C

�2�



26

27

28

29

30

31

32

0 0.5 1 1.5 2 2.5

D
a
t
a
 
L
o
a
d
 
%

Failure Intensity FI

DATA LOAD vs FAILURE INTENSITY (B=1,H=4,UDT=6)

SPF
MS

ExBF

580

600

620

640

660

680

700

720

0 0.5 1 1.5 2 2.5

T
h
r
o
u
g
h
p
u
t
 
(
b
y
t
e
s
/
m
s
e
c
)

Failure Intensity FI

THROUGHPUT vs FAILURE INTENSITY (B=1,H=4,UDT=6)

SPF
MS

ExBF

100

150

200

250

300

350

400

450

0 0.5 1 1.5 2 2.5

D
e
l
a
y
 
(
m
s
e
c
)

Failure Intensity FI

DELAY vs FAILURE INTENSITY (B=1,H=4,UDT=6)

SPF
MS

ExBF

�ÆZ\Y2e"Q`W��2�,â &dZqM"OÎt¯GPZ¨]\e"Q`WIi�G�MEFQ`WXzEGPZqQyiXT"L"b2_Si®zEb2_`juà Zq_sL"junEG2x`OJY2Q`b,e"MEF�à�b2Q`O,]\b{G2FgTJwPG�QsH2Z\M"Y ���dC

60

65

70

75

80

85

80 100 150 200 250 300

D
e
l
a
y
 
(
m
s
e
c
)

Time (secs)

INSTANTANEOUS DELAY vs TIME (B=1,H=2)

SPF
MS

ExBF

50

100

150

200

250

300

80 100 150 200 250 300

D
e
l
a
y
 
(
m
s
e
c
)

Time (secs)

INSTANTANEOUS DELAY vs TIME (B=1,H=3)

SPF
MS

ExBF

0

100

200

300

400

500

600

700

80 100 150 200 250 300 350

D
e
l
a
y
 
(
m
s
e
c
)

Time (secs)

INSTANTANEOUS DELAY vs TIME (B=1,H=5)

SPF
MS

ExBF

100

200

300

400

500

600

700

800

80 100 150 200 250 300

D
e
l
a
y
 
(
m
s
e
c
)

Time (secs)

INSTANTANEOUS DELAY vs TIME (B=1,H=6)

SPF
MS

ExBF

0

100

200

300

400

500

600

700

800

80 100 150 200 250 300

D
e
l
a
y
 
(
m
s
e
c
)

Time (secs)

INSTANTANEOUS DELAY vs TIME (B=1,H=7)

SPF
MS

ExBF

0

100

200

300

400

500

600

700

800

900

80 100 150 200 250 300

D
e
l
a
y
 
(
m
s
e
c
)

Time (secs)

INSTANTANEOUS DELAY vs TIME (B=1,H=8)

SPF
MS

ExBF

�ÆZ\Y2e"Q`W��I�Ëâ &dZqM"OtoGlZ~]\e"Q`W�GNMEF�Q`WXzEGlZ\QITËQ`WIxyb�w2WXQ`H�nÌWXLEGIw,Z\b2Q�Z\M�Z\MEia_yG�M{_yG�M"WXb2eEi
FJWy]^GlH2T"wPGNQ`H2Z\M"Y�	 tub2Q 9 
��2C

�2�



50

100

150

200

250

300

350

400

450

500

550

600

80 100 150 200 250 300

D
e
l
a
y
 
(
m
s
e
c
)

Time (secs)

INSTANTANEOUS DELAY vs TIME (B=1,H=4)

SPF
MS

ExBF

620

640

660

680

700

720

740

760

780

80 100 150 200 250 300

T
h
r
o
u
g
h
p
u
t
 
(
b
y
t
e
s
/
m
s
e
c
)

Time (secs)

INSTANTANEOUS THROUGHPUT vs TIME (B=1,H=4)

SPF
MS

ExBF

0

0.0002

0.0004

0.0006

0.0008

0.001

0.0012

0.0014

0.0016

0.0018

80 100 150 200 250 300

R
o
u
t
i
n
g
 
L
o
a
d
 
%

Time (secs)

INSTANTANEOUS ROUTING LOAD vs TIME (B=1,H=4)

SPF
MS

ExBF

�ÆZ\Y2e"Q`W����"â &ÌZ\M"Ot¯GlZ~]\e"Q`W6G�MEF�Q`WXzEGPZqQlT"Q`WIxyb�w2WXQ`HnEWXLEGlw,Zqb,Q�tµb,Q 9 
¿�&G�MEF 	 
��EC

0

20

40

60

80

100

120

140

0 10 20 30 40 50 60 70 80 90 100

D
e
l
a
y
 
(
m
s
e
c
)

Link-Cost Update Period P (sec)

DELAY vs LINK-COST UPDATE PERIOD (U=2)

SPF
MS

ExBF

100

150

200

250

300

350

0 10 20 30 40 50 60 70 80 90 100

D
e
l
a
y
 
(
m
s
e
c
)

Link-Cost Update Period (sec)

DELAY vs LINK-COST UPDATE PERIOD (U=3)

SPF
MS

ExBF

600

650

700

750

800

850

0 10 20 30 40 50 60 70 80 90 100

D
e
l
a
y
 
(
m
s
e
c
)

Link-Cost Update Period P (sec)

DELAY vs LINK-COST UPDATE PERIOD (U=4)

SPF
MS

ExBF

�ÆZ\Y2e"Q`Wü���Eâ � G�Q`H,ZqM"Y�_`L"W$]~Z\M"O{joxybJia_ e"zgF"G�_`W�zEWXQaZ\b"Ftub2Q F,Z()8WXQ`WXM{_ 3&C

100

150

200

250

300

350

1 2 3 4 5 6 7 8 9 10

D
e
l
a
y
 
(
m
s
e
c
)

Movement Limit

DELAY vs MOVEMENT LIMIT (U=3)

SPF
MS

ExBF

100

150

200

250

300

350

2 4 6 8 10 12 14 16

D
e
l
a
y
 
(
m
s
e
c
)

Slope

DELAY vs SLOPE (U=3)

SPF
MS

ExBF

�ÆZ\Y2e"QsWü���"â � G�QsH2Z\M"Y_`L"W$p�b�w2WXp�WXMJ_Ã]¨Z\p6Z\_&G�MEF�i|]qb,zEW�GN_
_`L"W&i`G�_se"QSG�_aZ\b2M�zÌb�Z\M{_IC
�"�



20000

40000

60000

80000

100000

120000

140000

160000

180000

0.5 1 1.5 2 2.5 3 3.5 4

T
h
r
o
u
g
h
p
u
t
 
(
b
y
t
e
s
/
m
s
e
c
)

No of Connections U

THROUGHPUT vs No of CONNECTIONS

SPF
MS

ExBF

0

10

20

30

40

50

60

70

80

20000 40000 60000 80000 100000 120000 140000 160000 180000

D
a
t
a
 
L
o
a
d
 
%

Throughput (bytes/msec)

DATA LOAD vs THROUGHPUT

SPF
MS

ExBF

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

20000 40000 60000 80000 100000 120000 140000 160000 180000

D
e
l
a
y
 
(
m
s
e
c
)

Throughput (bytes/msec)

DELAY vs THROUGHPUT

SPF
MS

ExBF

�ÆZqY,e"Q`W����"â A Z\Y2L"joiazÌWXWIFgTEe"MJZ~tub2Q`p à/b,Q`O2]\b{G,FgC

85000

90000

95000

100000

105000

6 7 8 9 10 11 12 13 14

T
h
r
o
u
g
h
p
u
t
 
(
b
y
t
e
s
/
m
s
e
c
)

No of Hotspot Connections H

THROUGHPUT vs No of CONNECTIONS (B=2)

SPF
MS

ExBF

26

28

30

32

34

36

38

40

42

44

94000 96000 98000 100000 102000 104000 106000 108000

D
a
t
a
 
L
o
a
d
 
%

Throughput (bytes/msec)

DATA LOAD vs THROUGHPUT (B=2)

SPF
MS

ExBF

500

1000

1500

2000

2500

96000 98000 100000 102000 104000 106000

D
e
l
a
y
 
(
m
s
e
c
)

Throughput (bytes/msec)

DELAY vs THROUGHPUT (B=2)

SPF
MS

ExBF

�ÆZ\Y2e"Q`Wü�N�{â�A�Z\Y2L"joiazÌWXWIFgTgL"b2_SiazÌb2_`juà�Z\_`L"junEG,x`OJY2Q`b2e"MEFà�b2QsO2]\b{G2FgC

�2�


