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� `_� � s2^lVa[&W��7�E`Es2bM�Q^lVX[&TM^lb2T"|A^lc2k��,VaY�kXW�Y�b

��Y�^lkp��ÆÇ`l[&kXTÈ^lb2TÈW�Vqe:c2kq^_]ZY�TÉ[�Y�^lkp��ÆÇ`l[&kXTÊT2`Eeg^lVXb2W\�vW�c2z�sÊ^lWÌËf}uVqbCxÍ^lb2TÊTC[�Va�uVqbCxC�;z{`Eegeg`Eb2ka}
sf^��lY�]�sCY�z&s2^_[&^lz{]ZY\[�VXWZ]�VXz\W,`lm�z{`Eb~]�VXb~c2`Ec2WÎ���_^lkXcCY�T ���ÇÏ ��Y�b~�uVa[&`Eb2e%Y�b~]�W\Ð���sCY�W�Y�Y�b~�uVa[&`Eb2e%Y�b~]�W
^_[�Y
mw[�Y�tucCY�b~]�ka}:z{`Ee%hjkaY{Ñ�^lb2T%TfVpÒ�z\c2ka]¦]Z`�z{`Eb4]Z[&`EkÓ�E[�Y�tuc2Va[&VqbCx
^9xl[�Y�^_]�T2Y�^lk�`lm<WZh.Y�z\Vpo<z_�_T2Y\]�^lVXkaY�T���bC`ÔÆ�ka�
Y�T2xlYlÐvS,ka]�sC`Ec2xEsMhf^lWZ]�^_hfh2[�`E^lz&s2Y�W�]Z`�kXY�^_[&b2VXbCx%z{`Eb~]Z[�`Ek¦h<`EkqVXz\VaY�WÇY�e%hfka`´}lY�T"�_^_[&Va`Ec2W�m©`l[&eÌW�`lm�b~cC�
egY\[&VXz\^lkjh2[�`�z{Y�W�W�VXbCxC�uWZ}�e�d.`EkXVXz�^_xlY�b4]�Wvz\^lbi^lkXWZ`:h<Y\[&m©`l[&eG^lb2T�kaY�^_[&b�VXb �ÇÏ Y�b~��Va[�`Eb2e%Y�b~]�W\Ð���sCY\[&Y
^_[&Y�d.`l]�sMmwcfb2z{]�Va`Eb2^lk.^lb2TM]�s2Y\`l[�Y\]�VXz\^lkQeg`l]�Va�®^_]�VX`Eb2W$mw`l[�z&sC`u`EW�VXb2xgWZ}ue:d.`EkXVXz
h2[�`�z{Y�W�W�VXb2xCÐ;��|#�QÕ � �
� ��}ue:d.`EkXVXz�|rY\[�mw`l[&eg^lb2z{Y×ÖØ��Y�^_[&bfVXbCx8ÕÀb � `Eb4]�Vqb~cC`EcfWÎ� Ï ^lkXcCY�TÙ�;b4��Va[�`Ebfe%Y�b4]�W°��VXW"^ÊWZ}�e:d<`EkqVXz
^_xlY�b~]Ìmw`l[Ì^lT2^_hf]�Va�lY"z{`Eb4]Z[&`Ek�VXe%hfkXY�e%Y�b4]ZY�TÉVqb×]�s2YÚ�u`E^_[Ì^_[&z�s2Va]ZY�z{]�cC[&YlÐÛ��|#�QÕ � �ÜcfWZY�Wg^O]�sC[�Y\Y{�
kXY\�lY�kfmw[&^le%Y\ÆÇ`l[��g]Z`:of[&WZ];z\kX^lW�W�Vamw}gVa]�W;WZY�b2WZ`l[�}gVqbCm©`l[�eg^_]�Va`EbÌVqb4]Z`�WZ}ue:d.`EkXVXz$[&Y\xEVa`Eb2W\�~]�sCY�b�eÌ^_h�]�sCY
W�Y\]�`lmv[�Y\xEVa`Eb2W�]Z`�^Mka`uz\^lk#e%`uT2Y�kÓ��]�sCY�bÍcfWZY%]�sCYgka`�z\^lk�e%`�TCY�kA]Z`²TCY\]ZY\[�egVXbCY%^lbÝ^lz{]�VX`Eb�]�s2^_]�]�sCY
^_xlY�b~]vh2[�Y�T2Vqz{]�W�Æ�VXkqkC^lz&s2VaY\�lY,]�sCY,xl`E^lkjVqbg]�sCY,z\cC[�[�Y�b~];W�VX]�c2^_]�Va`Eb�ÐA��sCY,^_xlY�b4]ve%`Eb2Va]Z`l[�W�]�sCY,[�Y�W�c2kX]�W
`lmr]�sCY�^lz{]�Va`Eb"^lbfT�kXY�^_[&b2Wvdu}�z&sf^lbCxEVXbCx%Va]�W$^lz{]�Va`EbMeÌ^_h2hfVXbCx�^lb2Tika`�z\^lk�e%`�TCY�kXW\Ð���Y�^_[�b2VXbCx�z\^lc2WZY�W
]�s2Y�e%`�TCY�kXWr]Z`�xl[&^lT2cf^lkXka}�d.Y�z{`Ee%Y�eg`l[�Y�WZh.Y�z\Vpojzv^lb2Tgeg`l[�Y�^lz\z\cC[&^_]ZYlÐ;��|;��Õ � �ÍVXW�W&c2Va]ZY�T�]Z`�z{`Ee��
hjkaY{Ñ�TC}�b2^legVXz
Y�b~�uVa[&`Eb2e%Y�b~]�Wvd<Y�z\^lcfWZY�Va]�WvVXb2z{[�Y�e%Y�b~]�^lk.kaY�^_[&b2VqbCx�Y�b2W&cC[�Y�WÇ]�sCY9[�Y�WZh.`Eb2WZY,]�VXe%Y9Æ�VqkXk
b2`l]�VXb2z{[�Y�^lWZY$^lW�]�s2Yv^_xlY�b~]�xE^lVXbfW�e%`l[�YvY{Ñuh.Y\[&VXY�b2z{Yl�E^lb2T%Va]�z\^lb�d.Yvh2[�`Ô�lY�bg]Z`�^lz&s2VaY\�lY�^lb~}�xl`E^lkCm©`l[
^lb~}ÚY�b4��Va[�`Eb2egY�b4]9]�s2^_]�e%Y\Y\]�W�z{Y\[�]�^lVXbÍ^lW�W&c2e%h2]�Va`EbfW\Ð���sCY�h.Y\[�mw`l[&eg^lb2z{Y�`lm;]�sCY���|#�QÕ � �Þ^_xlY�b4]
VqW9Y\�®^lkXcf^_]ZY�TÍVXb�W�VXeghfkaY:T2`Eeg^lVXb2W�c2W&VXbCx�m©`EcC[�Y{Ñ�h.Y\[&VXe%Y�b~]�^lk�e%Y\]�sC`�TC`Eka`lxEVXY�W\Ð%�C|#��Õ � �ÞVXW�W&sC`ÔÆ�b
]Z`MY{ÑCs2VadjVa]�ËfY{ÑCVadfVqkXVa]�}MVXbÚkaY�^_[&bfVXbCx�^i�_^_[&VaY\]J}²`lmÇTC`Eeg^lVXb2W�Ð9�QY�W�Va`EbOWZ]�c2TfVaY�W9W�sC`ÔÆU]�s2^_]:�C|#��Õ � ��ßàW
eg`EWZ]AY{á<Y�z{]�Va�lY$z\^_hf^_djVXkXVa]ZY�W¦^_[�YvxlY�bCY\[&^lkXVaâ�^_]�VX`Eb:^lb2T�z{`Eb2WZ]Z[�c2z{]�VXbCx9ka`�z\^lk~kXVqbCY�^_[Q[�Y�W�h<`EbfWZY#mnc2b2z{]�Va`EbfW\Ð
�C|#��Õ � ��ßàW$h.Y\[�m©`l[�eg^lb2z{Y�VXW
z{`Ee%hf^_[�Y�T²]Z`Ì`l]�sCY\[9^lT2^_h2]�VX�lY:z{`Eb~]Z[�`EkQ^lkaxl`l[�Va]�s2egW
^lb2T"mw`Ec2b2TM]Z`�d.Y{�
sf^��lY�z{`Ee%hj^_[&^_dfka}lÐ�ã�Y�^lkqWZ`%VXb2WZ]�^lb~]�VX^_]ZY:��|;��Õ � �ÉVXbi^%z{`Ee%hfkaY{Ñ�Y�b4��Va[�`Ebfe%Y�b4]\�2W&VXe:cfkX^_]ZY�T�ËjVaxEs~]\�
^lbfTiY\�®^lkXcf^_]ZY9VX]�Wvh<Y\[&m©`l[&eÌ^lb2z{YlÐ���sCY,ojb2^lkjxl`E^lk�VXWvbC`l]v`Eb2ka}Ì]Z`�z{[&Y�^_]ZY�^lbiY{á<Y�z{]�VX�lY�z{`Eb4]Z[�`EkqkaY\[$m©`l[
z{`EeghfkaY{Ñ�z{`Eb~]�VXbucC`Ec2WÇY�b~�uVa[&`Eb2e%Y�b~]�W\��dfcC];^lkqWZ`�]Z`�cfb2TCY\[&WZ]�^lbfT�e%`l[&Y,z\kaY�^_[�ka}g]�sCY9[&^legVaojz\^_]�Va`Eb2W;`lm
W�}ue:d.`EkXVXz9kaY�^_[&b2VqbCx%VXbMz{`Eb4]�Vqb~cC`EcfW�TC`Eeg^lVXbfW\Ð
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S
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��sCY9h.Y\[&WZ`EbMe%`EW�]�[�Y�WZh.`Eb2W�VXdfkaY � VqbM^�xl`~`�T"WZY�b2W�Y´�Çm©`l[�]�s2VXW$T2VXW&WZY\[�]�^_]�Va`EbMVXW$e:}i^lTC�uVqWZ`l[��l`Es2b�Ð
ÕÇÆ�VXkqkj^lkaÆv^�}�W�d.Y9xl[&^_]ZY\mnc2k.]Z`Ìs2VqeGmw`l[�xEVa��VXbCx�e%Y�^gz�s2^lb2z{Y�^lb2T²kaY\]Z]�VXbCx%e%Y�s2^Ô�lY�]�sCY�mw[�Y\Y�TC`Ee�]Z`
Y{Ñ�hfka`l[&Y
Æ�sf^_]ÇÕ#m©`Ec2bfT�VXb~]ZY\[�Y�WZ]�VqbCxCÐAÕ�]�s2VXbC�%]�sfVXW;kXY�T�]Z`%^:�lY\[�}�TfVpá<Y\[&Y�b4]Ç[�Y�WZY�^_[&z�sMT2Va[�Y�z{]�VX`EbÌ]�s2^lb
Æ
s2^_];sCY
VXb2Va]�VX^lkqka}�s2^lTÌVqbgegVXb2T�ÐQÕAÆ;`EcfkXTg^lkXWZ`:kXVa�lY�]Z`:]�s2^lbC�%e�}�`l]�sCY\[Çz{`EegegVa]Z]ZY\Y9z{`_��z&sf^lVa[Ç|A^lc2k�Ð
õ YvÆÇ^lWA^lkaÆv^�}�WA^��_^lVXkX^_dfkXY#mw`l[Az{`EbfW�c2ka]�^_]�Va`EbfW¦^lb2T�^lkaÆv^�}�WrY�b4]�suc2W�VX^lW�]�VXz#^_d.`EcC]Ae�}:VXTCY�^lW\ÐrS
Wrmw`l[re:}
`l]�s2Y\[rz{`EegeÌVa]Z]ZY\YÇegY�e�d.Y\[&W\� y ^lb�Æv^lWrVXege%Y�b2W�Y�ka},s2Y�kah2mnc2klVXb�kXVqbC�uVqbCxv]�s2VXW�ÆÇ`l[���]Z`,s2VXW�^lb2T:[�Y�kX^_]ZY�T
ojY�kXT2W\ÐgS,ka]�sC`EcCxEsÍ`EcC]�W�VXTCY�`lm$s2VXW�W�h<Y�z\Vaojz�^_[�Y�^��rsfVXW�VXb~]ZY\[�Y�WZ]�Æv^lW��lY\[�}ÚY�b2z{`EcC[�^_xEVXbCxCÐÌöAVXb2^lkqka}l��Õ
ÆÇ`Ec2kXTÈkXVa�lYM]Z`Í]�s2^lb2�8��s2^lT8m©`l[�^_xl[�Y\Y�VXbCxÝ]Z`i÷Zcfe%hÊVXbÊ^_]g]�s2Y²kX^lWZ]ge%`EegY�b4]�^lb2TÊ^lkXka`´Æøe%Y"]Z`
hf[�Y�WZY�b~];]�s2VqW�]�sCY�W�VqW�]Z`:^�z{`Ee%hfkXY\]ZY
z{`EegegVX]Z]ZY\Yl�uhf[�`Ô��VXT2VXb2x�}lY\]v^lb2`l]�sCY\[;��VaY\Æ�h.`EVXb~]�mw`l[;Y\�_^lkXc2^_]�VXb2x
^lbfTÍc2b2TCY\[�WZ]�^lb2T2VXb2x�e:}�ÆÇ`l[��<Ð�Õ9^le�^lkXW�`M�lY\[�}�xl[�^_]ZY\mwc2kA]Z` � `EkXkaY\Y�bÝ�uY�VXm©Y\[�]9mw`l[�sCY\[�WZY\[&�uVXz{Y%`Eb
]�s2Y:z{`EegegVX]Z]ZY\Yl�<^lb2T"Õv^le�WZ`l[�[�}i]�s2^_],z\Va[&z\c2eÌWZ]�^lb2z{Y�W�hf[�Y\�lY�b4]ZY�TÚsCY\[�mw[�`Eeøhf^_[�]�VXz\Vahj^_]�VXbCx%VXbM]�sCY
o<b2^lk�e%`Ee%Y�b~]�W\Ð
ÕQmw`Ec2b2T�]�sCY
�u`E^_[;z{`Eege:cfb2Va]�}:]Z`�d.Y$^lbgc2b~d<Y�kqVaY\�®^_djka}9h<`EW&Va]�Va�lYv[�Y�WZ`EcC[�z{Yl�Ed.`l]�s�m©`l[�^lTC��VXz{Y�^lb2T

W&cCh2h.`l[�]\ÐQÕ¦hf^_[�]�VXz\cfkX^_[&ka}�Æv^lb4]�]Z`�]�sf^lbC� � [�^lVax,�ÚVXkXkXY\[rmw`l[�TCY\�lY�ka`lhjVXbCx�� � S:�_^9z{[&VX]�VXz\^lk�z{`Ee%h.`EbCY�b4]
`lm���|;��Õ � ���f��z{`l]Z] õ c�á�eg^lb��Cmw`l[vof[&WZ]$W�cCxlxlY�W�]�VXbCx%Y�b2z{`�T2VXbCx%buc2e:d<Y\[�W;du}Ìdf[�Y�^_�uVqbCx�]�sCY�eð^_hf^_[�]\�
^lbfT y `EcCxO|¦Y�^_[�WZ`Eb×^lbfTÝ��^lbfTC}Í�l`EbCY�W�m©`l[�VXb2buc2e%Y\[&^_dfkXYgsCY�kah2mnc2kA^lTC��VXz{Y�^lb2TÝ]�cC]ZY�kX^_xlYlÐMÕÀ]:s2^lW
d.Y\Y�bÍ^ihjkaY�^lW�cC[�Y�ÆÇ`l[���VXbCxiÆ�Va]�sO]�sCYg�,b2Va�lY\[�W�Va]�}�`lmÇ�ÚVXz�s2VaxE^lb×�u`E^_[�xl[&`EcCh��:��^Ô}E^lb��¦��`Eb�� � kX^_[&Yl�
��^_[�Y�b��j|rY\]ZY\[����ÚVa�lYl�.öC[&^lbC�<�<�E`~Yl�.��cC[�]\�j��Va�lYl� � sC[�VXW\�2^lb2T�ç;`ldQÐ���sCY�mw[&VaY�bfT2ka}�^lbfT²W�cChfh<`l[&]�Va�lY
^_]�eg`EWZhfsCY\[�Y�^_]�]�sCY:kX^_d²eg^lTCY:]�sCY�T2^lVqka}Ì[�Y�W�Y�^_[&z&s�xl[&VXb2T²^lkXe%`EWZ]�Y�b_÷Î`´}E^_dfkaY�^_]
]�VXe%Y�W\ÐvöAVXb2^lkXka}l�2VX]
sf^lWvd<Y\Y�bMe:}Ìhf[&Va��VXkaY\xlY�]Z`gegY\Y\]�^lb2T�xlY\]$]Z`%�ubC`´ÆÞ]�sCY�[�Y�WZ]v`lm¦]�sCY��u`E^_[�z{`Eege�c2b2Va]J}�^_]$]�sCY��u`E^_[
ÆÇ`l[���W�sC`lhfW�^lbfT�`�z\z\^lW�Va`Ebf^lk�z{`EbCm©Y\[&Y�b2z{Y�W\Ð�Õ
s2^Ô�lY%�ubC`´Æ�b�WZ`Meg^lb~}²xl`u`uTOh.Y\`lhfkXY:`´�lY\[�]�sCY%}lY�^_[&W
Æ
sC`gs2^��lY�xl`Eb2Y�`EcC]$`lm¦]�s2Y�Va[vÆÇ^Ô}�]Z`gs2Y�kahMe%Yl�CÕ#`Eb2kX}Ì[�Y\xl[�Y\]$ÕÇTC`gbC`l]$s2^Ô�lY�]�sCY�WZhf^lz{Y�`l[$Y�b2Y\[�xl}
]Z`�kXVXWZ]v]�sCY�eø^lkXk�sCY\[�YlÐ
å9bÝ^²h.Y\[&WZ`Eb2^lk�b2`l]ZYl�rÕ�ÆÇ`Ec2kXTÝkXVa�lYg]Z`Ú]�s2^lbC��e:}�`EkXTÍmw[&VaY�b2T � sC[&VXW��;TCÆv^_[&T2W�mw`l[�eg^lb4}�VXbC�

]ZY�kqkaY�z{]�c2^lkXka}%WZ]�Vqe:c2kq^_]�VXbCx�Y{��eg^lVqkfe%Y�W�W&^_xlY�WÇ^lbfTÌVXb~]ZY\[�Y�WZ]�VXb2x�T2VXWZ]Z[�^lz{]�Va`Eb2W�mw[�`EeGe�}ÌW&VXbCxEkaY{��egVqb2TCY�T
^lW&W�^lc2ka]$`EbMe:}�[&Y�WZY�^_[&z&s"h2[�`ldfkaY�e"Ð�å9m¦z{`EcC[&W�Yl�2Õ;^lkXW�`g^_h2h2[�Y�z\VX^_]ZY�e:}���`Eeð^lb2T y ^lT�ßàW
c2b2W�sf^_�lY{�
^_djkaY$mw^lVX]�s�^lbfT%z{`Eb�ojTCY�b2z{Y�Vqb�egYl�EY\�lY�b%Æ�sCY�b�]�s2Y\}:s2^lT%bC`l]�]�s2Y�W�kXVaxEs~]ZY�WZ]�VXTCY�^,Æ�s2^_]AÕ¦ÆÇ^lW�]Z[&}uVXb2x
]Z`iTC`CÐv�²`EW�]
VXe%h.`l[�]�^lb~]�ka}l�2]�sf^lbC�uW�]Z`�e:}Md<Y�^lc2]�Vamwcfk.Æ�VamwY9ù#c2WZ`EbCxÌ^lbfT²WZ`Eb�|¦Y\]ZY\[,Æ�sC`�eg^lTCY:^lkqk
e:}iY{á<`l[&]�Æ;`l[&]�s4Æ�sfVXkaYlÐ

VXVXV
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5 Ð � ��Y�kX^_]�Va�lY:��[�[�`l[�Vqb a B{rtB ?up B e�ikjX?Na�e �C]�sCY:bC`Eb���kXVXb2Y�^_[vT2`Eeg^lVXb�Ð"Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð �_�
5 Ð 7 � `Eb4]Z[&`Ek�^lT®÷�c2WZ]�e%Y�b~]�W�VXb a BsrzB ?up B ebinm6fGovp �C]�sCY�b2`Eb���kXVXbCY�^_[$TC`EeÌ^lVXb�ÐêÐ�Ð�Ð�Ð�Ð�Ð�Ð 7;3
5 Ð � ��Y�kX^_]�Va�lY�Y\[�[�`l[�VXb a�?GdXeXfIhwikjX?Na�e �C]�s2Y�T2VXW�z{`Eb~]�VXbucC`Ec2W$TC`Eeg^lVqb�ÐOÐ�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð 7��
5 Ð �43 � `Eb4]Z[&`Ek�^lT®÷�c2WZ]�e%Y�b~]�W�VXb a�?GdXeXfIhwinm6fSoqp �C]�s2Y�T2VXW�z{`Eb~]�VXbucC`Ec2WvTC`Eeg^lVqb�ÐgÐ�Ð�Ð�Ð�Ð�Ð 7 -
5 Ð �l� ��Y�kX^_]�Va�lY�Y\[�[�`l[�VXb a B{rtB ?Np B ebikjX?Nale �C]�sCY�T2VqW�z{`Eb4]�Vqb~cC`EcfW$TC`Eeg^lVXb�ÐøÐ�Ð�Ð�Ð�Ð�Ð�Ð�Ð 7 -
5 Ð � - � `Eb4]Z[&`Ek�^lT®÷�c2WZ]�e%Y�b~]�W�VXb a BsrzB ?up B ebinm6fGovp �C]�sCY�TfVXW�z{`Eb~]�VXb~c2`Ec2WvTC`Eeg^lVXb�ÐUÐ�Ð�Ð�Ð�Ð 7 /
5 Ð � /+Sv]Z]ZY�e%h2]�W�]Z`�VXe%h2[&`Ô�lY�h.Y\[�mw`l[&eg^lb2z{Y�mw`l[ a�?GdbegfSh�inm6fSoqp �C]�sCY�kqVXbCY�^_[�TC`Eeg^lVqb�ÐUÐ�Ð 7 0
� Ð � ��z{[�Y\Y�bM��VaY\ÆÙ`lmr]�sCY��N99Õ#ËjVXxEs4]�W�Vqe:c2kq^_]Z`l[�ÐðÐ�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð 7E�
� Ð.- � `Eb4]Z[&`Ek�^lT®÷�c2WZ]�e%Y�b~]�W$mw`l[�]�sCY�W�Vqe:c2kq^_]ZY�T�ËjVaxEs~]�TC`Eeg^lVXb�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð 787
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7 Ð � ��|#�QÕ � �Êd<Y�sf^���Va`l[$m©`l[
e:c2kX]�VahfkaY9kaY\�lY�kXW$`lm�z{`Eb~]Z[�`EkÓÐÛÐ�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð � 0
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��sCYAofY�kqT9`lm�^_[&]�Vpojz\VX^lklVXb~]ZY�kXkXVXxlY�b2z{Y�s2^lWQeg^lT2Y�xl[�Y�^_]¦^lTC�_^lb2z{Y�W¦W�VXb2z{Y�Va]�WQVXb2z{Y\h2]�Va`Eb���dfcC]�c2b~]�VXk_[�Y{�
z{Y�b~]�ka}�h2[�`lxl[&Y�W�W�s2^lW�d.Y\Y�bgkqVXegVa]ZY�T�]Z`�kX^_[&xlY�ka}�W�]�^_]�VXz_�~bC`EeÌVXb2^lk�Y�b~�uVa[&`Eb2e%Y�b~]�W\Ð���Y�WZY�^_[&z�sCY\[&W#m©`Ec2bfT
W�}ue:d.`Ek¦hf[�`uz{Y�W&W�VXbCx�WZ}uW�]ZY�egW,Y{á<Y�z{]�Va�lYgVqb�WZ`EkX�uVXb2x�h2[&`ldfkaY�egW
VXb²]�s2Y�WZY�Y�b4��Va[�`Eb2egY�b4]�W � YlÐæxCÐa�z�2/ �;� ���
^lbfTgÆÇY�b4]#W�`�mw^_[Ç^lW�]Z`:m©`l[&e�c2kX^_]ZY$]�s2Y
|#s~}�W�VXz\^lkf�u}�e�d.`Ekj��}uWZ]ZY�e õ }uh.`l]�sCY�W�VXW � |v�2� õ �"�2/ ��� �~Æ�s2VXz�s
W�]�^_]ZY�W;]�sf^_]#^lkXk2VXb~]ZY�kXkXVXxlY�b4]�d.Y�s2^Ô�uVa`l[;z\^lbÌ`l[&VXxEVXb2^_]ZY$mw[�`Ee ^:WZ}ue:d.`EkCWZ}�WZ]ZY�eMÐ�S,ka]�sC`EcCxEsg^lW�h<Y�z{]�W#`lm
W�]�^_]�VXz_��bC`EegVXb2^lk�Y�b4��Va[�`Eb2egY�b4]�W
WZ]�VXkXk�hf[�`Ô��VXTCY�z�s2^lkXkaY�b2xlY�W�]Z`�T2^�}l�.]�sCY\[�Y�s2^lW
d<Y\Y�b�^ÌW�sfVam©]�Vqb"mw`uz\c2W
]Z`´ÆÇ^_[�TÊVXb~�lY�WZ]�VaxE^_]�VXbCx�TC}�b2^legVqz_��z{`Eb4]�VXbucC`Ec2W�Y�b~��Va[�`Eb2e%Y�b~]�W\�#W&c2z&s8^lW%TC[&VX�uVXb2x��2-8/ � ��Ëj}uVXb2x��208- � �
[&`ld<`l]�bf^���VaxE^_]�Va`Eb��2-80 � �Q`l[Ç÷ZcCxlxEkqVXbCx��208/ � Ð�ÕÀbO]�sCY%hf[�`uz{Y�W&W\��eg^lb~}�`lmÇ]�sCYgbCY\ÆÜhf^_[�^lT2VaxEegW9TCY\�lY�kp�
`lh.Y�TÉmw`l[Ìz{`Eb~]�VXbucC`Ec2WgY�b~��Va[�`Eb2e%Y�b~]�W\�ÇW�c2z&sÈ^lWÌbCY�cC[�^lk$bCY\]�ÆÇ`l[���W\�v[�Y�VXbCmw`l[&z{Y�e%Y�b~]gkaY�^_[&b2VqbCxC�;^lb2T
çv^Ô}lY�W�VX^lbÉbCY\]�W\��ka`EW�]�]Z`Ec2z�s×Æ
Va]�sÍ]�sCY�VX[:WZ}�e�d.`EkXVqz%[�Y�kX^_]�Va�lY�W�Ð²��sCY�WZY�^_h2h2[�`E^lz�sCY�W�W�^lz{[&Vpo<z{Y�TÝxlY�b��
Y\[�^lkXVa]�}�^lb2T×TCY\Y\hÝ��bC`´Æ�kaY�TCxlYgd.Y�z\^lc2W�Yg`lmvY{Ò�z\VaY�b2z{}ÍVXW&W�cCY�W�VXbÍT2}ub2^leÌVXz�Y�b4��Va[�`Ebfe%Y�b4]�W:^lb2T�]�sCY
TfVpÒ�z\c2ka]J}%`lm�[�Y\h2[&Y�WZY�b4]�VqbCx���bC`ÔÆ
kaY�TCxlY9VXbÌz{`Eb~]�VXbucC`Ec2W;Y�b4��Va[�`Eb2egY�b4]�W\Ð���s2VXW#kXY�TÌ]Z`�^:bf^_]�cC[&^lk<T2Va��Vp�
W&Va`EbgVXb�]�sCY�^_[�]�Vaojz\VX^lkCVXb~]ZY�kXkXVaxlY�bfz{Yvz{`EeÌe:c2bfVa]�}�d.Y\]�ÆÇY\Y�b%[�Y�WZY�^_[&z�sÌVXb�Y�W�]�^_dfkXVXW�s2Y�T��lWZ}ue:d.`EkXVXz;ofY�kXTfW\�
W&c2z&sÚ^lW�b2^_]�c2[&^lkQkX^lb2xEc2^_xlYl�fhfkq^lb2b2VXbCxC�C^lb2T�t~cf^lkXVa]�^_]�Va�lY�hjs4}�W�VXz\W\�2^lbfT"[�Y�WZY�^_[�z&sÚVXb"bCY\Æýh2[�`ldfkaY�eÌW
kqVa�lY,z{`Eb~]Z[�`Ek�^lb2Tic2bfz{Y\[�]�^lVXb~]�}lÐ��
`l]Ç`Ebfka}ÌTC`uY�WÇ]�s2VXW;[�Y�b2TCY\[Ç]�sCY�|Ç�2� õ VXb2^_h2hfkqVXz\^_dfkaY$]Z`�]�sCY�WZY�bCY\Æ
hf[�`ldfkaY�egWn�Ô�2djcC]$Va]�T2VXW�z{`Ec2[&^_xlY�W$[�Y�WZY�^_[�z&sCY\[&W�VXbMT2Vpá.Y\[�Y�b~]�z\^le%hfW$mw[�`Ee�]�^_��VXbCxg^lTC�_^lb~]�^_xlY�`lmrY�^lz&s
`l]�s2Y\[�ßàW�[�Y�W&c2ka]�W\Ð
��sCY�hjcC[�h.`EWZY$`lm�]�s2VqW�]�sCY�W�VqW#VXW#]Z`:h2[&`lh<`EW�Y�^lb2TÌVqe%hfkaY�e%Y�b~]Ç��|;��Õ � �����u}ue:d.`EkXVXz$|rY\[�mw`l[&eg^lb2z{Y

Öô��Y�^_[&bfVXbCx�ÕÎb � `Eb~]�VXb~c2`Ec2WÎ���_^lkXcCY�T%�#b~��Va[�`Eb2e%Y�b~]�W\Ð���VXb2z{Y$WZ`EegY�hf^_[�]�W�`lm<]�s2Y�z{`Ee%hfkaY\]ZY9��|#�QÕ � �
]�s2Y\`l[�}�^_[�YgbC`l]�mnc2kXka}²Vqe%hfkaY�e%Y�b~]ZY�T���]�sCY%[&Y�kaY\�®^lb~]�WZY�z{]�Va`EbfW�Æ�VXkXkAWZh.Y�z\Vamw}"]�sCY%[&Y�WZ]Z[&VXz{]�Va`EbfW9`lm;]�sCY
Vqe%hfkaY�e%Y�b~]�^_]�Va`Eb�Ð�ö2cfkXka}gWZ}�e�d.`EkXVqz�h2[�`�z{Y�W�W�VqbCx:VXWvVXb~]ZY�b2TCY�T�]Z`g^lkXka`´ÆÛ]�VXxEs4]ZY\[�VXb~]ZY\xl[&^_]�Va`Ebid.Y\]JÆ;Y\Y�b
Y�W�]�^_dfkXVXW�s2Y�T�W�}ue:d.`EkXVXz�z\^_hj^_dfVXkXVa]�VXY�W;^lb2TMz\^_hj^_dfVXkXVa]�VXY�W;VXbiz{`Eb~]�VXbucC`Ec2WÇY�b4��Va[�`Ebfe%Y�b4]�W�Ð��²`l[�Y\`´�lY\[��jVX]
df[&VXbCxEW#]�sCY,|v�2� õ df^lz&�ÌVXb~]Z`:[�Y�kXY\�®^lb2z{Y
m©`l[vz{`Eb~]�VXb~c2`Ec2WÇY�b4��Va[�`Eb2egY�b4]�W\Ð�çÇY�W�VXT2Y�W;e%Y\[&Y�ka}%h.Y\[�m©`l[�e��
VqbCx�VXb�z{`Eb4]�VXbucC`Ec2WAY�b~��Va[�`Eb2e%Y�b~]�W\�E^9WZY�z{`Eb2Tf^_[�}:[&Y�WZY�^_[&z&sgxl`E^lkCVXWA]Z`�W�sC`´ÆÉ]�s2^_]�WZ}�e�d.`EkXVXz;^lT2^_h2]�Va�lY
z{`Eb~]Z[�`Ek�VXWvz{`Ee%hj^_[&^_dfkaY,]Z`�]Z[&^lT2Va]�Va`Ebf^lkjbuc2e%Y\[&Vqz\^lkj^_h2hf[�`E^lz&sCY�W$^lkX`EbCx�^�buc2e:d<Y\[Ç`lmQY\�_^lkXc2^_]�VX`Eb�T2Va�
egY�b2W�Va`Eb2W�Ð#��sCY�cfb2TCY\[&ka}�VXbCx�WZ}�e�d.`EkXVqz,^_[�z&s2Va]ZY�z{]�c2[�Y�W�cChfh<`l[&]�VXbCx�]�s2VXW�^_hfh2[�`E^lz&s�VXW
�u`E^_[=�2- ��� �2]�sCY
^lc2]Z`Eeg^_]�VXz�W�c2d2xl`E^lkXVXbCx=�2- ��� ^lb2T%z�s~c2b2�uVXb2x=�2- 7�� [&cfkaY{��df^lWZY�T�WZ}�WZ]ZY�eMÐ��Ú^lb4}�[�Y�WZY�^_[&z�sCY\[&W�sf^��lY�c2WZY�T
��`E^_[$Æ�Va]�siW�c2z\z{Y�W�Wvmw`l[�WZ}�e�d.`EkXVqz
z\^_hf^_djVXkXVa]�VaY�W;W�c2z�sM^lW$b2^_]�cC[&^lk.kX^lbCxEcf^_xlY��2/�1 � ^lb2T�hfkX^lb2b2VqbCx�� 1 ��� Ð
��`E^_[$h2[�`Ô��VXTCY�WÇh2[�^lz{]�VXz\^lk.WZ]Z[�Y�bCxl]�s�Æ�Va]�siVa]�WvWZ]�^_]ZY{��`lm©��]�sCY{��^_[�],eg^_]�z&sfVXbCx�]ZY�z&s2bC`EkX`lxl}�� � - � ^lb2T�]�sCY{�
`l[&Y\]�VXz\^lk#WZ]Z[&Y�bCxl]�sÝ^lW:^"z\^lb2T2VXTf^_]ZYg�
b2VaofY�T���sCY\`l[�}O`lm � `lxEb2VX]�Va`Eb �2/ 7�� Ð���sCY%m©`Ekqka`ÔÆ�VqbCxMWZY�z{]�Va`Eb2W
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T2Y{ojbCY$e%`l[�Y�z\kaY�^_[�ka}�]�sCYv[�Y�kq^_]�Va`Eb2W�s2VXh:d.Y\]�ÆÇY\Y�bg^lb%^_xlY�b~];^lb2T�Va]�WAY�b~��Va[�`Eb2e%Y�b~]\�E]�sCY$b2^_]�c2[�Y$`lmf]�sCY
Y�b~��Va[�`Eb2e%Y�b~]�W�z{`Ô�lY\[�Y�TÉVXbÍ]�s2VXW�]�s2Y�W�VXW\�A^lb2TÍhf[�`lh.Y\[�]�VaY�W�`lm$]�s2Y�WZ}�e�d.`EkXVqz%h2[�`�z{Y�W�W�VXb2xMhf^_[&^lT2VaxEe"Ð
��sCY�ojbf^lkfWZY�z{]�Va`Eb�xEVa�lY�Wv^lb�`Ô�lY\[���VaY\Æê`lmr��|;��Õ � ��VXbÌkXVXxEs4]�`lmQ]�sCY,T2Y�W�VaxEbÌVqW�W�cCY�W#h2[�Y�WZY�b~]ZY�T�VqbÌ]�s2VqW
z�s2^_h2]ZY\[��<^lb2T²W&c2egeg^_[&VXâ\Y�W���|#�QÕ � ��ßàW$[�Y�W�cfka]�W$^lb2T²z{`Eb~]Z[&VadjcC]�Va`Eb2W\Ð���s2VXW$WZY�z{]�Va`Eb�^lkXWZ`ghf[�`Ô��VXTCY�W�^
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�20 ��� ÐÅ×�ØWÙ �����;�
Vqe%hfkXVaY�W9]�sf^_]�]�sCY\[�Y�VXW�WZ`EegYÌY�b~]�Va]�}l��z\^lkXkaY�T×^lb �6�{���G� �Az\^_hf^_dfkXYÌ`lm$^®á<Y�z{]�VqbCx�WZ`EegYÌY{Ñ�]ZY\[&b2^lk#W�}uWÎ�
]ZY�e"�<z\^lkXkXY�T²^lb"Y�b~��Va[�`Eb2e%Y�b~]\Ð<Ú �8�����;�S�;Û VXe%hfkqVaY�WÇ]�s2^_]�]�s2VqW�^_xlY�b~]\ßàW,^lz{]�VX`Eb2W
^_[&Y:T2Va[&Y�z{]ZY�T"]Z`ÔÆv^_[&T
^lz�s2VaY\��VXbCxOVa]�W�xl`E^lkqW:xEVX�lY�b�VX]�W:z\cC[&[�Y�b4]:�ub2`ÔÆ�kaY�T2xlYlÐ�S,b×^_xlY�b~]%VXb4]ZY\[�^lz{]�W:Æ
Va]�sÝVa]�W:Y�b~�uVa[&`Eb2e%Y�b~]
du}"[�Y�z{Y�VX�uVXb2x�VXb2hfcC]�Æ�VX]�s²WZY�b2W�`l[&W9^lb2T�W�Y�b2T2VXbCx�`EcC]ZhfcC]
Æ�Va]�s�Y{á<Y�z{]Z`l[�W\��W�VXegVqkX^_[�]Z`isC`ÔÆÜsuc2eg^lb2W
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W�s2^lT2Y�W;`lmre%Y�^lb2VXb2x:^lb2T�]�sCY9h.`l]ZY�b4]�Vq^lkj]Z`%z{`Ee:dfVXbCY9Y�kaY�egY�b4]�Wv]Z`%z{[�Y�^_]ZY
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b��#]�sCY
^lc2]Z`lhfVXka`l]vÆ�VXkqkfbC`l]vz{`l[�[�Y�z{]�ka}�z{`Eb4]Z[&`Ek.]�sCY9hfkX^lbCY9c2b2kaY�W&W#]�sCY�W�Y,h.`EW�W&VadfVXkXVX]�VaY�W�^_[�Y�VXe%hfkqVXz\Va]�ka}�hf^_[�]Ç`lm
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xlY�b2Y\[&^lkXVa]J}lÐ#��sCY�^_xlY�b~]�c2WZY�Wv]�sCY�W�Y�[�Y\xEVa`Eb2WÇ]Z`gWZY�^_[&z�sMmw`l[$]�sCY�e%`EWZ]$WZh.Y�z\Vpojz
[�Y�kaY\�_^lb~]�z\^lWZY�WZ]Z`l[�Y�T
Vqb:^
T2^_]�^_df^lWZYv`lmCxlY�bCY\[&^lkqVaâ\Y�T�hj^lWZ]¦Y{Ñ�h.Y\[&VaY�b2z{Y�W�Ð¦��sCYÇz\^lWZY�WAz{`Eb4]�^lVqb�kX`uz\^lkukXVXbCY�^_[¦e%`uT2Y�kXW�df^lW�Y�T:`Eb
Y{Ñ�h.Y\[&VaY�b2z{Y�T�h.`EVXb~]�W\Ð¦ÕÀm�]�sCY\[�Y,VXWÇbC`�[�Y�kXY\�®^lb~];z\^lWZYl�C]�s2Y
^_xlY�b~]vcfWZY�W;^:TC`Eeg^lVXbC��WZh.Y�z\Vpojz�tuc2^lkXVa]�^_]�VX�lY
eg`uTCY�k¦^lb2T²^�t~cf^lkXVa]�^_]�Va�lY�[&Y�^lWZ`EbCY\[,]Z`�WZ}�b~]�sCY�W�Vaâ\Y�^lbÚVXb2VX]�VX^lk�t~cf^lkXVa]�^_]�Va�lY�z\^lW�YlÐ�ã+s2Y�b"]�sCY�^_xlY�b4]
W�Y�kaY�z{]�W�^gz\^lW�Yl�fVa]�c2WZY�W�]�sCY�z\^lWZYlßàW�kqVXbCY�^_[�e%`�TCY�k.]Z`ÌVXb~]ZY\[�h.`EkX^_]ZY�^gz{`Eb~]Z[�`Ek�xEVX�lY�bM]�sCY�z\cC[�[&Y�b4]�^lb2T
T2Y�W�Va[�Y�TÉWZ]�^_]ZYlÐÛ��sCYM^_xlY�b4]�WZY�b2T2W�]�s2Y"VXb4]ZY\[&h<`Ekq^_]ZY�TÉz{`Eb4]Z[�`Ek�^lT®÷ZcfWZ]�e%Y�b~]%]Z`�]�sCY"Y�b~�uVa[&`Eb2e%Y�b~]\Ð
��sCY�`EcC]ZY\[�Y�T2xlY�W�`lmAörVXxEcC[�Y � Ð./gT2Y{ojbCY9]�sCY�h.Y\[�mw`l[&eg^lb2z{Y�^_[�z_Ð
� s2^_h2]ZY\[g19^lT2T2Wr^lb�Vqb2z{[�Y�e%Y�b~]�^lk�kaY�^_[&b2VXb2x�z{`Ee%h.`EbCY�b~]¦]Z`���|;��Õ � ��ÐÔ��sCYÇkXY�^_[&b2VXbCx
z{`Ee%h.`EbCY�b4]

Y\�_^lkXc2^_]ZY�WÇ]�sCY9WZY�b2W�Y�T�WZ]�^_]ZY�^_]Ç]�sCY9TCY�^lT2kXVXb2Y�^lb2T�z{`Eeghf^_[�Y�WvVa]#Æ
Va]�sg]�sCY9TCY�W�VX[�Y�TgWZ]�^_]ZYlÐÇçÇ^lW�Y�T�`Eb
]�sfVXW
TfVpá<Y\[&Y�b2z{Yl���C|#��Õ � �+z{[�Y�^_]ZY�W9]�ÆÇ`MbCY\ÆUz\^lWZY�W,m©`l[,mwc2]�cC[�Y:cfWZYlÐ9å9b2Y:z\^lWZY%z{`l[�[�Y�z{]�W,]�sCY�kXVXb2Y�^_[
eg`uTCY�k¦ka`�z\^lk�]Z`Ì]�s2Y:^lz{]�c2^lk¦[�Y�W�c2kX]\�f^lb2T"]�s2Y�`l]�sCY\[9z\^lWZY�Vqe%h2[�`´�lY�W�]�sCY�kXVXbCY�^_[�eg`uTCY�kQka`uz\^lkQ]Z`Ì]�sCY
T2Y�W�Va[�Y�T�[�Y�W�c2ka]\ÐÍ99Va�lY�b�WZ`Ee%Y;Y�b4��Va[�`Eb2egY�b4]�^lk~^lW�W�c2e%hf]�Va`Eb2W\�®]�sCY;kX`uz\^lk~e%`uT2Y�kEmw`l[¦]�sCYÇTCY�W�Va[&Y�T�[�Y�W�cfka]
Æ
VXkXk�h2[&`Ô�_^_dfka}Mz{`Eb4�lY\[&xlY�]Z`�d.Y�^lz\z\cC[&^_]ZY�Y�bC`Ec2xEs²WZ`�]�s2^_]
]�s2Y�Y{á.Y�z{],`lm�]�s2Y:VXb~]ZY\[�h.`EkX^_]ZY�T²z{`Eb~]Z[�`Ek
VqWg^_[�dfVa]Z[�^_[&VXka}Íz\ka`EW�Y"]Z`Í]�sCY²T2Y�W�Va[�Y�T8[�Y�W&c2ka]\ÐÉ��sCY"VXb~]ZY\[&Va`l[%`lm�öAVaxEcC[&Y � Ð./�TCY\hfVXz{]�Wg]�sCY"kaY�^_[&b2VqbCx

�



z{`Eegh<`Eb2Y�b4]\Ð
� s2^_h2]ZY\[
0Ýz{`´�lY\[&WiWZY\�lY\[&^lk,Y\�_^lkXc2^_]�Va`Eb+e%Y\]�sC`�T2WÌ^lbfTÊ]ZY�WZ]iTC`Eeg^lVXbfW\�
��|#�QÕ � ��ßàW%Y{Ñ�Y�z\cC]�Va`Eb

h.Y\[�mw`l[&eg^lbfz{Yl�®^lb2T�]�sCY;z{`Eb~]Z[&VadjcC]�Va`Eb�`lm2VXbfT2Va��VXT2c2^lkl��|#�QÕ � �²e%Y�z�s2^lb2VXW�eÌW�]�sC[�`EcCxEs:kaY�W�Va`Eb:WZ]�c2T2VXY�W\Ð
��s2VXW�^lbf^lka}uW&VXW�z{`Eb2z\kXcfTCY�W�]�sf^_]�]�sCY�kaY�^_[&b2VXb2x"[&^_]ZY�^lbfTÍojbf^lk#^lz\z\cC[&^lz{}×TCY\h.Y�b2T2W�xl[�Y�^_]�kX}�`EbÝ]�sCY
Y{Ñ�h.Y\[&VXe%Y�b~]�^lk�e%Y\]�sC`�TC`Eka`lxl}�c2WZY�T��l^lWAÆÇY�kXk�^lWA]�sCY$z&s2^_[&^lz{]ZY\[�VXWZ]�VXz\WA`lmj]�sCYv]ZY�WZ]�TC`Eeg^lVXb�ÐA��sCYvkaY�W�VX`Eb
W�]�c2T2VaY�W�W&sC`ÔÆÙ]�sf^_],��|#�QÕ � ��ßàWv�lY\}Mz\^_hf^_dfVXkqVa]�VaY�Wv^_[�Y�xlY�bCY\[�^lkXVaâ�^_]�Va`Eb"^lbfT"VXb~]ZY\[�h.`EkX^_]�Va`Eb�Ð
� s2^_h2]ZY\[ 5 z{`Ee%hj^_[�Y�W
��|;��Õ � �É^_xE^lVXb2WZ]vh.`lhfc2kq^_[vbuc2e%Y\[�VXz\^lkjz{`Eb~]Z[�`Ek�^lkXxl`l[&Va]�s2egW�Ð;��|#�QÕ � �8VXW

mw`Ec2b2T�]Z`ih.Y\[�m©`l[�e�z{`Ee%hj^_[&^_dfka}MÆ�VX]�s²]�sCY�^lkaxl`l[&VX]�s2egW\Ð���|#�QÕ � ��ßàW���bC`´Æ�kaY�TCxlY�[�Y\h2[�Y�W�Y�b4]�^_]�Va`EbOVXW
eg`l[�Y�ËjY{Ñ�VadjkaY�]�s2^lbÚWZ`Ee%Y�^lkaxl`l[&Va]�s2eÌW\�j^lkXkX`ÔÆ�VXb2xÌVa]�]Z`ikaY�^_[&bÚVXb²^ÌÆ�VXTCY\[
[&^lbCxlY:`lm�Y�b4��Va[�`Ebfe%Y�b4]�W�Ð
�C|#��Õ � ��ßàW�kaY�^_[&b2VXb2x�[&^_]ZY�VXW�bCY\�lY\[�bC`l]�^_djka}�W�kX`ÔÆÇY\[�]�s2^lbO`l]�sCY\[�^lkaxl`l[&Va]�s2eÌW\��^lb2T�VXW9d.Y\]Z]ZY\[�]�s2^lb
^lkqk�`l]�sCY\[�^lkaxl`l[�Va]�s2egW$mw`l[�WZ`EegY�Y{Ñuh.Y\[&Vqe%Y�b4]�W�Ð
��sCY9ojbf^lk.Y\�®^lkXcf^_]�Va`Eb"z&sf^_h2]ZY\[
VXb~]Z[�`�T2c2z{Y�W$^gb2Y\ÆÙ[�Y�^lkXVXW�]�VXz�^lb2T"z{`Ee%hjkaY{ÑiT2`Eeg^lVXb��2W�Vqe:c2kq^_]ZY�T

Ë<VaxEs4]\�~^lb2T�Y\�®^lkqc2^_]ZY�W;��|;��Õ � �Oh.Y\[�m©`l[�eg^lb2z{Y$VXb�]�s2VXWATC`Eeg^lVqb�Ð � s2^_h2]ZY\[ � ^lkXWZ`�VXbfz\kXc2TCY�WA^,xlY�bCY\[&^lk
TfVXW�z\c2W�W&Va`Eb"`EbO^_h2hfkX}uVXb2xgxlY�bCY\[&^lkAkaY�^_[&bfVXbCxg]�sCY\`l[�VaY�W,]Z`�z{`Ee%hjkaY{Ñ<�.[�Y�^lka��Æ;`l[&kqT�TC`EeÌ^lVXb2W\Ð���|#�QÕ � �
VqW�z\^_hf^_dfkaY�`lm;kXY�^_[&b2VXbCx�]Z`"^lz&sfVaY\�lYgW�VXe%hjkaY:xl`E^lkqW�VXbÚ]�sCY�ËjVaxEs~],W&VXe:cfkX^_]Z`l[���dfcC]9Va]�W�^lz{]�Va`EbÝe%`uT2Y�k
hf[�`Ô�lY�T�VXb2W�c�Ò�z\VaY�b4]vmw`l[�z{`Ee%hfkXY{Ñ�xl`E^lkXW�[�Y�tuc2Va[&VXb2x�WZY\�lY\[�^lk�z{`Eb4]Z[&`EkQ^lT®÷�c2WZ]�e%Y�b~]�W$`´�lY\[
]�VXegYlÐ
� s2^_h2]ZY\[ 7 T2VXW�z\c2W&WZY�W�h2[&`lh<Y\[&]�VaY�W�`lm,�C|#��Õ � �þ^lb2T�VXb4�lY�W�]�VaxE^_]ZY�W�mwc2]�cC[�YgY�b2sf^lb2z{Y�e%Y�b~]�W\Ð�örVa�

bf^lkXka}l� � s2^_h2]ZY\[ � TCY\[&Va�lY�W;WZ`Ee%Y
`Ô�lY\[&^lkXk<z{`Eb2z\kXcfW�Va`Eb2W�^_d.`EcC];]�sCY�[�Y�W�Y�^_[&z&si^lb2TÌh2[�Y�WZY�b~]�W�]�sCY
]�sCY�W�VXW
z{`Eb~]Z[&VadjcC]�Va`Eb2W\Ð
��sCY�^_h2h.Y�b2T2VXz{Y�W
z{`Eb4]�^lVqb�^lT2T2Va]�Va`Ebf^lkQVXbCmw`l[&eg^_]�VX`Eb�Ð�S�h2h.Y�b2TfVpÑiSGz{`Eb4]�^lVqb2W��u`E^_[9]Z[&^lz{Y�W9`lm;^

W&VXbCxEkaYg��|#�QÕ � �Èh2[&`ldfkaY�e���WZ`EkX�uVXb2xÌz{}uz\kXY�mw`l[�e%`l[�Y%WZh.Y�z\Vpojz:VXb2W�VXxEs4]
`EbÚVX]�W,egY�z&s2^lb2VqW�egW\Ð�S
h2h.Y�b��
TfVXz{Y�WvçÛ^lb2T � z{`Eb~]�^lVXbiWZh.Y�z\Vpojz��u`E^_[v]ZY�z&s2b2Vqt~cCY�WvbCY�z{Y�W&W�^_[�}Ìmw`l[$VXe%hfkXY�e%Y�b4]�^_]�VX`Eb�Ð�SÞxEka`EW�W�^_[&}g`lm
]ZY\[�egW�VXW$VqbMS�h2h.Y�b2TfVpÑ y Ð
S
kX]�sC`EcCxEsg]�sfVXW#]�s2Y�W�VXWÇeg^_�lY�Wv^lTC�®^lbfz{Y�WÇVqbÌY{Ñ�]ZY�b2T2VXb2x��u`E^_[�ßàWÇWZY\]Ç`lmQz\^_hf^_dfVqkXVa]�VaY�W;^lb2T�z{`Ee:dfVXbC�

VqbCx�tuc2^lkXVa]�^_]�Va�lY�^lbfT�tuc2^lb4]�VX]�^_]�Va�lY�[�Y�^lWZ`EbfVXbCxC�®]�sCY#eg^´÷Z`l[¦c2bfVXt~c2YAz{`Eb~]Z[&VadjcC]�Va`Eb�VXW�]�sCY#TCY\�lY�ka`lhje%Y�b4]
`lm$^lb�Y�b~]�Va[�Y�kX}ÚWZ}�e:d<`EkqVXz � Y{ÑCz{Y\h2]:m©`l[�]�s2YgbCY�z{Y�W�W�^_[�}O]Z[&^lbfW�kX^_]�Va`EbOmw[�`Ee�z{`Eb~]�VXbucC`Ec2W�WZY�bfWZ`l[&W�^lb2T
]Z`�z{`Eb4]�Vqb~cC`EcfW�^lz{]�Va`Eb2W��$kaY�^_[&b2VXb2x�^lb2T²^lz{]�VXbCxÌ^_xlY�b~]�mw`l[�z{`Eb~]�VXb~c2`Ec2WÎ���_^lkXcCY�TiY�b~�uVa[&`Eb2e%Y�b~]�W\Ð
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��Y�WZY�^_[�z&sCY\[&WÇs2^Ô�lY
WZ]�c2TfVaY�T%]�sCY�hf[�`ldfkaY�eÜ`lm�^lz{]�Va`Eb�VXbgz{`Eb~]�VXbucC`Ec2WÎ���_^lkXcCY�TgY�b4��Va[�`Eb2egY�b4]�W#m©[�`Ee
^Ì�®^_[�VaY\]�}M`lm���VaY\Æ�h.`EVXb~]�W\Ð;��Y�z&sf^lb2VXz\^lk�Y�b2xEVXbCY\Y\[&W
bCY\Y�T"]Z`�z{`Eb4]Z[�`Ek¦]�sCY�Va[,TCY\��VXz{Y�W4õjS
Õv[�Y�WZY�^_[&z�sCY\[&W
W�]�c2TC}É]�sCYÚ[�Y�kX^_]�Va`EbfW�s2VahÛd<Y\]JÆ;Y\Y�bêWZY�bfW�VXbCxC�$]�sC`Ec2xEs4]\�,^lb2TÛ^lz{]�VX`EbKõ�s~c2eÌ^lbÛVXb~]ZY\[�mn^lz{Y�TCY�W�VaxEbCY\[�W
^_]Z]ZY�egh2]�]Z`�W�VXeghfkXVamw}²`lh.Y\[&^_]�Va`EbÝ`lm�z{`Ee%hfkaY{ÑÝW�}uWZ]ZY�eÌW4õ�^lb2T×hfWZ}�z&sC`Eka`lxEVqWZ]�W�VXb~�lY�WZ]�VaxE^_]ZYisC`´ÆG]�sCY
eÌVXb2T�h2[�`�z{Y�W�WZY�W9VXbCmw`l[&eg^_]�Va`EbÚ^lb2TOVXb~]ZY\[&^lz{]�W�Æ�VX]�s²]�sCY�ÆÇ`l[&kXT�Ð���s2Y�e%`EW�]9TfVa[�Y�z{]9^lb4]ZY�z{Y�TCY�b~]�W�]Z`
]�sfVXWgÆÇ`l[��Ê^_[�YÚ^lkaxl`l[&Va]�s2eÌW%m©[&`Ee z{`Eb~]Z[�`Ek
]�sCY\`l[�}Ê^lb2TÛS�Õ%TCY�W�VXxEbCY�TÊ]Z`×`lh<Y\[�^_]ZY�VXbÛz{`Eb4]�VXbucC`Ec2W
T2}ub2^leÌVXz�Y�b~�uVX[�`Eb2e%Y�b~]�W\Ð���sCY
m©`Ekqka`ÔÆ�VqbCx:WZY�z{]�VX`Eb2WvVXb4]Z[&`uT2cfz{Y
^lb2T�W�c2egeÌ^_[&Vaâ\Y�ÆÇ`l[��ÌVqb�buc2e%Y\[&Vqz\^lk
W�]�^_]�VXz�z{`Eb~]Z[�`EkQ^lb2T²^lT2^_h2]�Va�lY�z{`Eb~]Z[�`EkÓ�j^lb2T"WZ}�e�d.`EkXVqz��_^_[&VX^lb~]�W�`lmr]�sCY�WZYlÐ
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��sCY�eg`EWZ];WZ]Z[�^lVaxEs4]Zmw`l[�Æv^_[&T�^_h2h2[�`E^lz�sÌ]Z`�z{`Eb4]Z[&`EkjVXbg]�sCY
TC`EeÌ^lVXb2W�`lm�Vqb4]ZY\[�Y�W�];VXbÌ]�s2VXW�]�sCY�W&VXW#VXW
]�s2Y�z{`Eb2z{Y\[&bM`lm¦]Z[&^lT2Va]�Va`Ebf^lk<z{`Eb~]Z[�`Ek�]�s2Y\`l[�}�� � / � Ð#ÕÀbiz{`Eb~]Z[�`Ek�]�sCY\`l[�}l�f[�Y�WZY�^_[&z�sCY\[&WÇof[&W�]veg`uTCY�k<]�sCY
Y�b~��Va[�`Eb2e%Y�b~]�kX^ÔÆ�W$c2W�VXb2x:Y�tuc2^_]�Va`Eb2W��C]�sCY�b"WZ]�c2T2}g]�sCY�e%`�TCY�k.mw`l[�WZ]�^_dfVXkXVX]�}�^lbfTi`l]�sCY\[�h2[�`lh.Y\[�]�VXY�W\Ð
ãêsCY�b�]�sCYve%`�TCY�k~VqWQÆÇY�kXkuc2b2TCY\[&W�]Z`~`�T��®[�Y�WZY�^_[&z�sCY\[&W�TCY\[&VX�lY;z{`Eb~]Z[�`Ek�h.`EkXVXz\VaY�W�]�sf^_]rxEcfVXTCY#]�s2YÇWZ}�WZ]ZY�e
]Z`iTCY�W�VX[�Y�Ti`l[
WZ]�^_djkaY:WZ]�^_]ZY�W�ÐvS,b²^lTfT2Va]�Va`Eb2^lk�W�]ZY\hÚVXW�h2[�`Ô��VXbCx%]�sf^_]�]�sCY:xEVa�lY�b²z{`Eb~]Z[�`Ek¦h<`EkqVXz{}ÌÆ�VqkXk
^lz�s2VaY\�lY:]�sCY�TCY�W�VX[�Y�TMW�Va]�c2^_]�VX`Eb��C^lW�W�c2egVqbCx�]�s2^_]�]�sCY�Y�b~��Va[�`Eb2e%Y�b~]�^lk�e%`�TCY�k�VXW�z{`l[&[�Y�z{]\Ð
SGW&VXe%hfkaY:m©`l[�e `lmÇz{`Eb~]Z[�`Ek�eg`uTCY�kqW
]�s2Y%Y�b4��Va[�`Eb2egY�b4]�kX^ÔÆ�W�^lW�^imnc2b2z{]�Va`Eb�÷rÐ���s2VqW
mnc2b2z{]�VX`Eb

eÌ^_hfW�^MWZ]�^_]ZYàøÝ^lb2T�^iz{`Eb~]Z[�`EkÍùÍ]Z`"^iW�c2dfWZY�tucCY�b4]9WZ]�^_]ZY�ú�ûü÷ � øbýÌù.��Ð�ÕÀm�]�sCYgWZ}�WZ]ZY�e bCY\Y�T2W9]Z`
^_]Z]�^lVqbÝ^MTCY�W�VX[�Y�TOWZ]�^_]ZY�úuþ´��]�sCYgz{`Eb~]Z[�`Ek�h.`EkXVXz{}�`l[�[�Y�WZh.`Eb2WZY�W�cC[&mw^lz{Y=ÿOVXW;÷ZcfWZ]9]�sCYgVXb~�lY\[&WZY%`lm¬÷r�
ÿ � øbýÌú þ �àû ÷ � � � øbýÌú þ ��û ùQÐÝ��s2Y�T2VaÒ�z\c2ka]J}ÍÆ�Va]�s×]�s2VXW�WZ`EkXc2]�Va`Eb×VqW:]�sf^_]%]�sCYMVXb4�lY\[�WZYMTC`~Y�W�bC`l]
^lkXÆÇ^Ô}uW�Y{Ñ�VXW�]�m©`l[
^lkXk.�®^lkqcCY�W$`lm � øbýÌúuþ����2`l[�Va]�eg^Ô}id<Y�TfVpÒ�z\c2ka]Ç]Z`�z{`EeghfcC]ZYlÐ
S
b×VXe%h2[&Y�W�W�Va�lY%Y{ÑC^le%hfkaYÌ`lm�^"]Z[&^lT2VX]�Va`Eb2^lk�z{`Eb~]Z[�`EkÇWZ}uW�]ZY�e VXW�]�sCY�ç��cCY\xlxEkaY\[�� 1 �l� Ð"��sfVXW�VXW�^
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� s2^_h2]ZY\[ 5 z{`Ee%hf^_[�Y�W$^�W�VXeghfkaY
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^lbfTÍz\^_]ZY\xl`l[&Vaâ\Y�W�]�sCYÌTfVpá<Y\[&Y�b2z{YgVXb~]Z`M[�`EcCxEsÍWZ}�e:d<`EkqVXz�TCY�W�z{[&Vahf]�Va`Eb2W\��W�cfz&sÍ^lW �q�6��� ã �µ� ã�� Ûµ�8���{� `l[
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]�s2Y�W�c2d2xl`E^lkXW:Æ;Y\[�YiTCY�W�VXxEbCY�TÍ]Z`ÚxEc2^_[&^lb~]ZY\Yi]Z`Ú^lz�s2VaY\�lYi]�sCYis2VaxEsCY\[Z��kXY\�lY�k�xl`E^lkv^_m©]ZY\[%WZ`EegY�]�VXegY
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^lW&W�c2e%h2]�VX`Eb2W\Ð,ÕJ]9^lW�W�c2egY�W
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W&VXe%hfkaY�W�]rY{Ñ�hfkX^lbf^_]�Va`Eb�`lm.]�sCY�t~cf^lkXVa]�^_]�Va�lY$[�Y�kq^_]�Va`Eb2W�s2VXhfW\ÐQ��s2Y�WZ}uW�]ZY�e c2WZY�WA]�s2Y�WZY�[�Y�kX^_]�VX`Eb2W�s2VahjW¦]Z`
W�Y�b2TMz{`Eegeg^lb2TfW;]Z`%]�s2Y,Y�b~��Va[�`Eb2e%Y�b~]\��^lb2Ti[�Y�z{`l[&T2WÇ]�sCY9[�Y�W�h<`EbfWZY�W\ÐAÕJ]vdfcfVXkXT2W;^:hjVaY�z{Y\Æ�VXWZY9kXVXb2Y�^_[
eg`uTCY�kf`lm�]�sCY�Y�b~��Va[�`Eb2e%Y�b~]#c2b~]�VXk2VX]�W;tuc2^lkXVa]�^_]�VX�lY�e%`�TCY�kfVXW��uVa`Ekq^_]ZY�T�ÐAÕJ];]�sCY�bÌ[&Y\]�cC[&b2W�]Z`�Va]�W;bCY{Ñu]Î�
W&VXe%hfkaY�W�]�t~cf^lkXVa]�^_]�Va�lY:Y{Ñuhfkq^lb2^_]�Va`EbÚ^lb2T�z{`Eb~]�VXbucCY�W
Æ�Va]�s"]�s2Y�kXVqbCY�^_[
e%`�TCY�kÓÐ�ÕJ]9z{`Eb4]�Vqb~cCY�W,c2b~]�VXkQVX]
T2Y\]ZY�z{]�W�bC`�e%`l[&Y���Va`EkX^_]�Va`Eb2W�`lm#Va]�W
z\cC[�[�Y�b~]�Y{Ñ�hfkX^lb2^_]�VX`Eb�Ð���s2VqW�WZ}�WZ]ZY�eøÆv^lW9VXe%hfkXY�e%Y�b4]ZY�T�VXb²^lb
^lc2]Z`Ee%`l]�Va�lYMTC`Eeg^lVXb�Ð"ÕJ]�VXW�]�sCY�eg`EWZ]�W&VXegVXkX^_[�]Z`�]�sCY�z\cC[�[�Y�b~]�[�Y�WZY�^_[&z�s�VqbÍ]ZY\[&egW:`lm�^_h2hf[�`E^lz&s��
djcC];]�s2Y
`Eb2kX}gWZ}ue:d.`EkXVXz$hf[�`uz{Y�W&W�VXbCx�VXW;VqbÌ]�sCY9tuc2^lkXVa]�^_]�Va�lY
[�Y�^lWZ`EbCY\[Ô�uÆ
s2VXz&s�^lz{]�W$^lWv^�mw[�`Eb~];Y�bfT�]Z`
]�s2Y
buc2e%Y\[&VXz\^lk�hjVaY�z{Y\Æ�VXWZY�kqVXbCY�^_[�e%`�TCY�kÓÐAS
TfT2Va]�Va`Eb2^lkqka}l�l^lka]�sC`EcCxEs�bC`l]#TC`�z\c2e%Y�b~]ZY�T��4[&Y�z{`l[&T2VXbCx�^lkqk
Y{Ñ�h.Y\[&VaY�b2z{Y�TÌh.`EVXb4]�W�m©`l[v^�hfVXY�z{Y\Æ�VXWZY�kXVqbCY�^_[#e%`�TCY�kfz\^lb�kaY�^lTÌ]Z`:VXbCY{Ò�z\VaY�b4];WZ]Z`l[&^_xlY9^lb2TgY{Ñ�Y�z\cC]�Va`Eb
z{`EW�]�W\Ð;��s2Y,WZ}�WZ]ZY�e�]�^_�lY�W
^lTC�_^lb4]�^_xlY�`lm¦]�sCY�WZ}�e�d.`EkXVqz�z\^_hf^_dfVqkXVa]�}�`lm¦s2VXxEs���kaY\�lY�k<[�Y�^lWZ`Eb2VqbCx%^_d<`Ec2]
]�s2Y�]�^lWZ��W�^lb2TiY�b~�uVX[�`Eb2e%Y�b~]\Ð���s2VXW$^lkqka`ÔÆ�W$VX]$]Z`gxl[�Y�^_]�ka}i[�Y�T2cfz{Y�T2VXe%Y�b2W&Va`Eb2^lkXVa]J}%`lmrkXY�^_[&b2VXbCx%^lb2T
h.Y\[�mw`l[&e ^_]�^�df^lW�VqzÌkaY\�lY�kÇ`lm�z{`Ee%h.Y\]ZY�b2z{YMtuc2VXz���ka}lÐ õ `´Æ;Y\�lY\[��Çc2W�VXb2x²b~cfe%Y\[&VXz\^lk#h2[�`�z{Y�W�W�VXbCx�m©`l[
h.Y\[�mw`l[&eg^lbfz{Y�^lb2T"kaY�^_[�b2VXbCx%^_mw]ZY\[,z{`Ee%hjcC]�VXbCx%]�sCY:t~c2^lkqVa]�^_]�Va�lY�e%`�TCY�k.h2[&Y\�lY�b4]�W
]�sCY�WZ}�WZ]ZY�eøm©[�`Ee
mnc2kXkX}Ì]�^_��VXbCxg^lTC�_^lb4]�^_xlY:`lmA]�sCY�WZ}�e�d.`EkXVXz9z\^_hf^_djVXkXVa]�VaY�WvT2VqW�z\c2W�WZY�TMVqb � s2^_h2]ZY\[ � Ð
SÉ[�Y�kX^_]ZY�T�h2[&`ldfkaY�eý]Z`9z{`Eb~]�VXbucC`Ec2WAz{`Eb~]Z[�`Ek�VXW¦W&z\VaY�b4]�Vaojz;TfVXW�z{`Ô�lY\[&}�`lmfb2^_]�c2[&^lk~kq^�Æ�W¬�2/ ��� Ð���sCY�W�Y

W�}uWZ]ZY�eÌW�xE^_]�sCY\[�T2^_]�^"mw[�`Ee Y{Ñuh.Y\[&VXegY�b4]�W�^lbfTÍ^_]Z]ZY�e%h2]�T2VXW�z{`´�lY\[�[�Y\xEc2kq^_[&Va]�VaY�W\Ð�çÇS � å9�í�2/ 3;� VXW
^"Æ;Y�kXka���ubC`´Æ�bÚY{Ñ�^leghfkaYlÐ%çvS � å9�G[�Y\hfkXVXz\^_]ZY�W9]�s2YgT2VXW�z{`´�lY\[&VaY�W�`lm;Y�^_[&ka}Oz&sCY�egVqWZ]�W9d~}OWZ}�WZ]ZY�eg^_]�Vp�
z\^lkqka}Ì�_^_[�}�VXbCx%z{`Eb2T2Va]�VX`Eb2WvVXb�Y{Ñuh.Y\[&VXegY�b4]�W\Ð���s2Y\[�Y�^_[�Y�]�ÆÇ`Ìeg^´÷Z`l[�T2Vpá.Y\[�Y�b2z{Y�Wvd.Y\]�ÆÇY\Y�b"W�z\VXY�b4]�Vpo<z
TfVXW�z{`Ô�lY\[&}i^lbfTM^lT2^_h2]�Va�lY�z{`Eb~]Z[�`EkÓÐ#��sCY,of[&WZ]$VXWv]�s2^_]�]�sCY�`ld�÷ZY�z{]�Va�lY�VXbiT2VXW&z{`Ô�lY\[�}iVXW¦÷�c2WZ]v]Z`ÌTCY\[&VX�lY
kq^�Æ�W,TCY�W�z{[&VXdfVXbCxg^�TC`Eeg^lVXb��fÆ�sCY\[�Y�^lW,z{`Eb4]Z[&`EkXkaY\[&W,^_]Z]ZY�e%h2],]Z`�c2W�Y�]�sCY�WZY�kX^�Æ
W�]Z`i^lkXka`´Æý^lbÚ^_xlY�b4]
]Z`Ú^lz\z{`Ee%hfkXVqW�s�^"]�^lWZ�<Ð���sCYgWZY�z{`Eb2T×VXW�]�s2^_]�W&z\VaY�b4]�Vaojz%T2VXW�z{`´�lY\[�}�bC`l[&eg^lkqka}�VXeghfkXVXz\Va]�kX}"^lW�W�c2e%Y�W
]�sf^_]�]�sCY�[�Y�kX^_]�VX`Eb2W�s2Vah�d.Y\]�ÆÇY\Y�b"�_^_[&VX^_dfkXY�W;Æ
VXkXk<d.Y9W&VXe%hfkaYl��WZ`gVa]$djVX^lWZY�W$Va]�W$WZY�^_[�z&s"]Z`´ÆÇ^_[�T"W�VXe%hjkaY
kq^�Æ�W#of[&WZ]\Ð�S,T2^_h2]�Va�lY,z{`Eb4]Z[&`Ek<cfWZY�W�ËfY{ÑCVadfkXY�[�Y\h2[�Y�W�Y�b4]�^_]�Va`EbfW#mw`l[ÇT2`Eeg^lVXbÌkq^�Æ�W#d<Y�z\^lcfWZY
Va];Y{Ñuh.Y�z{]�W
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 W]_^I`ba Bwæ¤ÐìëKÑ ��jX?Na�?NÒ8p B a;]A@s]CdX^�m > m4p B h�m�? @ fIdb^�pljXa B{B eA]�h B dXmy]CfSdXm Ð
z{`EeghfkaY{ÑM[�Y�kX^_]�Va`EbfW�s2VahfW�Ð

ß�Õ<B �:/%� � �$�.�

��sCY\[�Y�^_[�Yieg^lb4}×T2VXe%Y�b2W&Va`Eb2W�mw`l[�z�s2^_[&^lz{]ZY\[&VXâ�VXbCxOWZ}uW�]ZY�egW�]�s2^_]%VXb4]ZY\[�^lz{]:Æ�VX]�sÝ^lb�Y�b4��Va[�`EbC�
egY�b4]\Ð���sCY�]JÆ;`,Y{Ñ�hfka`l[�Y�T�s2Y\[�Y#^_[�Y#W�]�}�kaY�`lmCh2[�`�z{Y�W�W�VqbCx � WZ}�e�d.`EkXVXzr��W\ÐAb~c2egY\[&VXz\^lk©�<^lb2T�^lT2^_h2]�Va��Va]�}lÐ
ö2`l[;z{`Ee%hfkXY\]ZY�bCY�W�W\�4^lb%^lTfT2Va]�Va`Eb2^lkuT2VXegY�b2W�Va`Eb�VXWr]�sCY$]�}uh.Y�WA`lmjmwY�^_]�cC[�Y�W#VXb�]�sCYvY�b4��Va[�`Eb2egY�b4] � bC`Ee��
Vqb2^lk���W\ÐÇz{`Eb~]�VXbucC`Ec2WÎ���_^lkXcCY�T<��ÐÇ��s2Y�]�ÆÇ`Ìh.`EW�W�VXdfVXkXVa]�VXY�W#mw`l[�Y�^lz�s²`lm�]�sCY�W�Y�]�sC[�Y\Y:T2VXe%Y�b2W&Va`Eb2Wv[�Y�W�cfka]
Vqb�Y�VXxEs4]$T2Vpá.Y\[�Y�b~]vxlY�bCY\[&^lk�^_h2h2[&`E^lz&sCY�W\Ð�öAVaxEc2[�Y*-uÐ./�h2[�Y�WZY�b~]�W$WZ`Ee%Y9Y{ÑC^le%hfkaY�WÇmw`l[$Y�^lz&s"^_h2hf[�`E^lz&s
^lbfTM]�sCY�Va[�[&Y�kX^_]�Va`Eb2W�sfVahfW\Ð
��VXb2z{Y:z{`Eb4]�VXbucC`Ec2W,TC`Eeg^lVqb2W
^_[&Y�z{`Eegeg`Eb�VXb�]�sCY:[�Y�^lkrÆ;`l[&kqT��f]�sCY\[&Y�s2^lW
d.Y\Y�b�e�c2z�s�VXb~]ZY\[�Y�WZ]

Vqb%z{[�Y�^_]�VXbCx�WZ}�WZ]ZY�egW�]�s2^_]�h.Y\[�m©`l[�eÜVXb�]�sCY�WZY$Y�b~�uVa[&`Eb2e%Y�b~]�W\Ðr��sCY\[�Y�s2^Ô�lY�d.Y\Y�b%eg^lb4}�^_h2h2[&`E^lz&sCY�W\�
djcC];bC`Eb2Y
^_[�Y9z\^_hf^_dfkaY
`lmQ^lT2^_h2]�VqbCx�]�sCY�eÌWZY�ka�lY�W;]Z`:�lY\[�}�z{`Ee%hfkaY{ÑgY�b~�uVX[�`Eb2e%Y�b~]�W;^lbfTÌVXb~]ZY\xl[&^_]�VXbCx
]�VXxEs4]�ka}ÝÆ�Va]�s�WZ}ue:d.`EkXVXzgz\^_hj^_dfVXkXVa]�VXY�W\Ð²��s2VqW�]�sCY�W�VqW�ÆÇ`l[���ojkqkXW�]�s2VqW�xE^_h8du}Ýz{[�Y�^_]�VXbCxO^lb�Y�b4]�VX[�Y�ka}
W�}ue:d.`EkXVXz9WZ}�WZ]ZY�eøz\^_hf^_djkaY�`lm�kaY�^_[&b2VXb2x�^lb2T"h<Y\[&m©`l[&eÌ^lb2z{Y�VXbMz{`Eb~]�VXb~c2`Ec2WÎ���_^lkXcCY�TiY�b~�uVa[&`Eb2e%Y�b~]�W\Ð
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C*�{�U�U�ED ã �{�U�U�ED¬�;�U�_ò8��� ã �GFt�Q�����k� Ù0H �l�y�
��sCYiof[�WZ]�[�Y�t~cfVa[�Y�e%Y�b~]%`lm,^lbÛ^_xlY�b4]�Y{Ñ�VqWZ]�VXbCx�VXbÉ^lbÉY�b~��Va[�`Eb2e%Y�b~]gVXW%]Z`×VXb4]ZY\[�^lz{]gÆ�Va]�s8]�sCY

Y�b~��Va[�`Eb2e%Y�b~]\Ð���s2VqW$VXW�]�sCY:]�^lWZ�M`lm;��|;��Õ � ��ßàW�|rY\[�mw`l[&eg^lbfz{Y:�#kXY�e%Y�b4] � |#�v��Ðj��sCY:|#�+z{`Ee%hfcC]ZY�W
^lbfT�Y{ÑuY�z\cC]ZY�W#^lb%^lz{]�Va`Eb%df^lWZY�T�`Eb�]�s2YvVqb2Va]�VX^lkuWZ]�^_]ZY$Æ�s2Vqz&s�^_]Z]ZY�e%h2]�W�]Z`�W&^_]�VXWZmw}�]�sCY$z\cC[�[&Y�b4]Axl`E^lkXW\Ð
ö2`l[�TC}�b2^legVXz�Y�b4��Va[�`Eb2egY�b4]�W\��^�xl`E^lk�z{`Eb2W&VXWZ]�W,`lm;^ikXVXW�]�`lm;T2Y�W�Va[�Y�T��®^lkqcCY�W,m©`l[�WZ`Ee%Y��_^_[&VX^_dfkXY�W,Vqb
]�s2YgWZ]�^_]ZYg^lb2T�^MTCY�^lT2kqVXbCY�mw`l[�]�sCY%^lz&sfVaY\�lY�e%Y�b~]�`lm;]�sf^_]9W�]�^_]ZYl�¦^lW�TCY�W�z{[�Vad.Y�TÚVqb � sf^_h2]ZY\[ � Ð%��`
]�s2Y�]�^lWZ��`lm.]�sCY�|#�×VXWA]Z`:^lT_÷Zc2W�]�^�z{`Eb4]Z[�`EkjWZ`�]�s2^_]#]�sCY�WZ]�^_]ZY
`lmj]�sCY�Y�b4��Va[�`Eb2egY�b4]�^_];]�sCY�TCY�^lT2kXVqbCY
VqWÇW&c�Ò�z\VaY�b~]�ka}gz\ka`EWZY9]Z`�]�sCY9TCY�W�Va[&Y�T�WZ]�^_]ZYlÐÇ��s2VXW;WZ]�^_]ZY�^_]v]�sCY�TCY�^lT2kXVqbCY�d.Y�z{`Ee%Y�Wv]�sCY9VXb2Va]�Vq^lkfWZ]�^_]ZY
mw`l[�]�s2Y�bCY{Ñ�]�Va]ZY\[&^_]�Va`Eb²`lmA]�sCY�|#��Ð"9,`E^lkqW
z\^lb²[�Y�eg^lVXb"z{`EbfWZ]�^lb4] � ^ÌWZY\]Zh.`EVXb~]��Ç`l[
�®^_[�}�`Ô�lY\[9]�VXegY
� ^Ìxl`E^lk�]Z[&^´÷ZY�z{]Z`l[�}2�*� � / � Ð
�u`Ee%Y�TCY{o<b2Va]�Va`Eb2Wv^_[�Y:bCY�z{Y�W�W�^_[�}i]Z`Ìz{`EeghfkaY\]ZY�ka}iTCY�W�z{[&VXd<Y,]�sCY�|rY\[�mw`l[&eg^lbfz{Y��#kaY�egY�b4]\Ð

ÿ BJI dX]_pl]CfSd ÏLK ã �NMn���k� Ù ���N�C���Ì���C�6�4�;�U�à�ä�����;� �_��� ã � �u]�^_]ZY D ���6�4������ò;�;Û �G�����4�;�wò��8�k���OM�Ûì�U�=DP û � øRQ��2�<�S��TU�V� ¡ ý 8W8W8 ýÌøXQ����Y�S�=TU�Z�<[Ç� DG�4�;�]\ û � 8W8W8�^ �
��sCY\[�Y�^_[&Y�WZY\�lY\[&^lk���VXb2TfWÇ^lbfT"z{`Ee�djVXb2^_]�Va`Eb2W�`lmr^gW�]�^_]ZYlÐ

ÿ BJI dX]_pl]CfSd æ_K ã � ÕÎb2Va]�VX^lkf��]�^_]ZYa` �_�W� ã �,���q�8�v�*�Ì�W� ã �	���Nòl�_�Ì�;�N�����S�t�8�Í� ã �aMk�q�ä�_�N�G�_�s�����,� ã �]bzñ
Ù � Ù Ûì�6� K ã � öAVXbf^lk<�u]�^_]ZY?c �_�W� ã ���U�q�8�v�	�8�Í� ã ���:�Q�:��Û �C�I�y� K ã �$y Y�W�Va[&Y�T��u]�^_]ZYad �:�eFz�I�U��� ã �%�s�6�;Ûå�
��sCY y Y�W�Va[�Y�T"�u]�^_]ZY�bCY\Y�TibC`l]vd.Y
mnc2kXkX}�W�h<Y�z\VaofY�T���WZ`�]�sCY,Vqe%hfkXVXz\VX]�xl`E^lk.`lmQ]�sCY9|#�ÈVXW#]Z`�xlY\]�^lW

z\kX`EWZYg^lW�h.`EW�W�VadjkaY�]Z`M]�sCYgW�h<Y�z\VaofY�T²�_^lkXcCY�W�^lbfT�VaxEbC`l[�Y�]�sCYgc2bfWZh.Y�z\VpofY�T��®^lkXc2Y�W\Ð Ï ^_[&Vq^_dfkaY�W�VXbfd
^_[&Y�g �U�k�C�Q�Q�ihN�;�U���OM�Ûì�U� Ð
ÿ BJI dX]_pl]CfSd ëjK ã �<ó��;�C� � `Gý2di� �_��� |�[�`ldjkaY�e_k D âAã � Ù�ã �_�����;Û ò;�n�lM��
� Ù �;�G���Ì�;Û / � K ã �à� Ù �����;�
�_�	���4�6����� Ù �;�G���Ì�;ÛÍ�ä�<mU�{�U�������G�C�=D /on P �
Ï ^_[&VX^_dfkXY�W#^lkXka`´Æ;Y�T�^lWÇ^lz{]�Va`Eb2WÇ^_[�Yqp �;�S�����;Û]hN�8�k���OM�Ûì�U� ��Æ�s2VXz�sg]�sCY,|#��z\^lb�WZY\]Ç]Z`:^lb~}%�_^lkXcCY
Vqb

]�s2Y:^lkXka`´ÆÇ^_djkaY�[&^lbCxlY�VXbM`EbCY�z{}�z\kaYlÐv��`l]ZY�]�s2^_]�]�sfVXW�TCY{ojbfVa]�Va`EbMeg^Ô}Md<Y�b2`Eb2VXb~]�c2Va]�Va�lYl�2TCY\h.Y�b2TfVXbCx
`Eb�]�sCY�VXbChfc2]�VXb4]ZY\[&mw^lz{Y:]Z`�]�sCY�^_xlY�b4]\Ð,öC`l[9Y{Ñ�^leghfkaYl�j^lbÚ^_xlY�b~]9z{`Eb~]Z[�`EkXkqVXbCxÌ^Ì[&^lT2Va`ÌeÌ^�}²s2^Ô�lY�^
]�cfb2VXbCx��ubC`ld�^lb2TÚd.Y�^_dfkaY�]Z`�]�cfbCY:]Z`"^lb~}²WZ]�^_]�VX`Eb�VXb²`Eb2Y�z{}�z\kaYl��`l[9]�sCY%^_xlY�b~]�eg^�}Ús2^��lY�ÖZcChS×
^lbfT�ÖZTC`´Æ�bN×%hfcfW�s4djcC]Z]Z`Eb2W�^lb2T"`Eb2ka}�d<Y�^_djkaY�]Z`�z�s2^lbCxlY:`EbCY�mw[�Y�t~c2Y�b2z{}Mc2b2Va]$VXbM`Eb2Y�z{}uz\kXYlÐÇ��s2Y
]�cfb2VXbCxg��bC`ldÚh.`EW�Va]�Va`Eb�VXW�eg^lb~}~���®^lkXc2Y�T�^lb2T²`l[&TCY\[�Y�T��<WZ`iVa]�VqW
^��®^lkqVXT"z{`Eb~]Z[�`Ekrm©`l[���|#�QÕ � ���2dfc2]
]�s2Y�hfc2W�s~dfcC]Z]Z`EbfW$^_[�Y�T2VXW&z{[�Y\]ZYl�2WZ`%hfkX^lVqb²��|#�QÕ � �ÊÆ;`Ec2kqTMbC`l]�^lz\z{Y\h2]�]�sfVXW$^lW�^gz{`Eb~]Z[�`EkÓÐ

� 0



ENVIRONMENTDesired
Initial

Desired Regions
Initial Regions

Best Match

Action

Map to
Symbols

Retrieve Best Case

Evaluate
for Current

Problem

 <]C^S`Xa B�ë�Ð�ÏGÑ ) B a�ovfGa;h�?GdbÒ B ?Na�Ò fSo��K)*�¿����� Ð

öC`l["Y{ÑC^le%hfkaYl�9W�cChfh<`EW�YÚ^È��|;��Õ � ��^_xlY�b~]²VXWi`lh.Y\[&^_]�VXbCx8VXbÞ^ÉW�Vqe%hfkXVpojY�TÊTC[&Va��VXbCx�TC`Eeg^lVXb�Ð
��sCY�WZ]�^_]ZYOz{`Eb2W�VqWZ]�Wg`lm�]�s2Y�z\^_[iWZh.Y\Y�TÈ^lb2TÈ]�sCY�z\^_[ih.Y�T2^lk$h.`EW�Va]�VX`Eb�Ð+�QY\]�]�s2Y²ÕÎb2Va]�VX^lk
��]�^_]ZYr`
d.Y � øtsAu��Y��v�ýÌøwu���v����w�=û � 3 ý 3 ��Ð8��sCY y Y�W�Va[�Y�TÊ�u]�^_]ZY�dØVXW�úOsxu��Y�Yv
û 5 0u�Çeg^_�uVqbCx �vóu�n�n� ^ y Y�W�Va[�Y�T
Ï ^_[�VX^_dfkaYlÐ � `Eb4]Z[�`EkqkXVXbCx"e�c2ka]�VahjkaY%�®^_[�VX^_dfkaY�W\�AW�c2z�sÝ^lW � úOsAu����Yv�ý2yäúOsAu��Y��v���û � 5 0{ýn0E���;VXW�d.Y\}l`Eb2TÍ]�sCY
[&Y�^lz&s�`lm<]�s2Y�z\cC[�[�Y�b~];��|;��Õ � �ÍVXe%hjkaY�e%Y�b~]�^_]�Va`Eb�Ð � s2^_h2]ZY\[ 7 z{`Ô�lY\[&W;Y{Ñu]ZY�bfT2VXbCx:��|;��Õ � �Í]Z`:^lkXka`ÔÆ
]�sfVXW\Ð��u`O]�sCYM|#[�`ldfkaY�ezk VXW � `Ný2dM��û � 3 ý 5 0E���v]Z`Í^lz&sfVaY\�lYM]�sCYMTCY�W�Va[&Y�T�W�h<Y\Y�T�`lm 5 0Úm©[�`Ee ]�sCY
Vqb2Va]�VX^lkjWZh.Y\Y�TÌ`lm 3 Ð;��sCY � `Eb4]Z[�`Ek{/ôVXW¿ú�u��Yv2���Iû �43 �2eg^_��VXbCx óN�Q�ä�;Û ^ � `Eb~]Z[�`Ek Ï ^_[�VX^_dfkaYlÐ�S
m©]ZY\[v]�sCY
T2Y�^lT2kXVXbCYl�¦]�sCYÌöAVXb2^lkÇ�u]�^_]ZY|c·VXW � 0 3 ý �43 ��Ð²��s2VXW�e%Y�^lbfW�]�s2^_]:]�sCYÌ|#�þWZY�b2W�Y�TÍ]�s2^_]:]�sCYÌz\^_[�ÆÇ^lW
Vqb2Va]�VX^lkXkX}:WZ]�^_]�Va`Ebf^_[�}l�Cz{`Ee%hfcC]ZY�T�^�h.Y�T2^lkf^lT®÷ZcfWZ]�e%Y�b~];`lm �43 ^_]Z]ZY�e%h2]�VXb2x:]Z`�^lz&s2VXY\�lY,^�WZh.Y\Y�Tg`lm 5 0
du}i]�sCY�TCY�^lT2kqVXbCYl�C^lb2T"^lz{]�c2^lkqka}�^_]Z]�^lVqbCY�T"^gWZh.Y\Y�TM`lmÍ0 3 � � 0gkaY�W�W$]�s2^lb²Va]�W$xl`E^lkÓÐ
öAVaxEcC[�Yz/uÐ � TCY\hfVXz{]�W�]�s2Y#z{`Ee%h.`EbCY�b~]�W�`lm�]�sCY#|rY\[�mw`l[&eg^lb2z{Y;�#kaY�e%Y�b~]�mw`l[r��|;��Õ � ��Ð�S,WQTCY�W&z{[&Vad.Y�T

VqbO]�sCYgmw`EkXka`ÔÆ
VXbCxMWZY�z{]�Va`Eb2W���]�sCYÌ^_xlY�b~]�of[�WZ]�eg^_hfW�]�sCY�z{`Eb4]�VXbucC`Ec2W�WZ]�^_]ZYÌ^lb2T�xl`E^lkqW�]Z`²WZ}�e:d<`EkqW\�
]�s2Y�b×c2W�Y�W�]�sCY�WZ}�e�d.`EkXW�]Z`OWZY�kaY�z{]�^²z\^lW�Y�`EcC]:`lm$]�sCYiT2^_]�^_df^lWZYl�A]�sCY�b�z{`Ee%hfcC]ZY�W�^²z{`Eb~]�VXbucC`Ec2WÎ�
�_^lkXcCY�T²z{`Eb4]Z[�`EkQm©[&`Ee�]�sCY�WZY�kaY�z{]ZY�T�z\^lWZYlÐ;��sCY�z{`Eb4]Z[&`Ek�VXWvojbf^lkXka}gY{Ñ�Y�z\cC]ZY�T²Vqbi]�sCY�Y�b~�uVa[&`Eb2e%Y�b~]\Ð

é*Õn� ò �%êØ-.� ���:�·���
	&0

��sCYÌof[&WZ]�WZ]ZY\hÉVXb×xlY�bCY\[&^_]�VXbCx�^Oz{`Eb~]�VXb~c2`Ec2WÎ���_^lkXcCY�T�^lz{]�Va`Eb8m©`l[Ì��|;��Õ � �UVXW:]Z`Oz{`Eb~�lY\[�]%]�sCY
z\c2[�[�Y�b~]9W�]�^_]ZYg^lb2TÚxl`E^lkXW9]Z`"WZ}�e�d.`EkXVXz�m©`l[�eMÐ�S WZ]Z[�^lVaxEs4]Zmw`l[�Æv^_[&TO^_h2h2[�`E^lz�sOÆ;`EcfkXTÚd<Y�]Z`M^lW�W�VaxEb
^MW�Y\],`lm�ÖÎ]�sC[�Y�W�s2`EkXT²�_^lkXcCY�Wn×�]Z`iY�^lz�s��®^_[�VX^_dfkaYl�.^lb2T�z\kX^lW�W&Vam©}"z\c2[�[�Y�b~],WZ]�^_]ZYÌ�®^_[&Vq^_dfkaY��_^lkXcCY�W9^lb2T
z\c2[�[�Y�b~]ÇTCY�W&Va[�Y�T%�_^lkXcCY�WÇ^lz\z{`l[&T2VXb2x�]Z`�]�sCY
VXb~]ZY\[��_^lkXWÇVXbgÆ�sfVXz&s%]�s2Y\}gmw^lkqk � YlÐæxCÐa��� � 1 � ��Ð���sCY
h2[�`ldfkXY�e
Æ
Va]�s%]�s2VXW�^_hfh2[�`E^lz&s�VXWA]�s2^_]�]�s2Y�]�sC[�Y�W�s2`EkXT��®^lkqcCY�WA]�sCY�egWZY�kX�lY�W#^_[�Y��lY\[&}�sf^_[&T�]Z`�Y{Ñ�]Z[&^lz{]#mw[�`EeÜ]�sCY
Y�b~��Va[�`Eb2e%Y�b~]�]�sC[�`Ec2xEsgVXb~]ZY\[&^lz{]�Va`Eb�Ð���sCY�eg`EWZ]#W�c2z\z{Y�W&WZmwcfk�[�Y�W�c2ka]�W%� � 1 � z{`Ee%Y�mw[�`EeÜdf^_]�z�sÌ^lb2^lkX}uW�VqW
`lm2Tf^_]�^��lÆ�s2VXz�s�VXWQb2`l]Q]Z[&^lz{]�^_dfkXY#mw`l[rVXbfz{[�Y�e%Y�b~]�^lkÓ�®Vqb4]ZY\xl[&^_]ZY�T�kaY�^_[&bfVXbCx�^lb2T�h<Y\[&m©`l[&eÌ^lb2z{Y#WZ}�WZ]ZY�egW\Ð
S,b�^lT2T2Va]�Va`Ebf^lkCh2[�`ldfkXY�eûVXW#^�kX^lz&�%`lmQWZ]Z[&c2z{]�c2[�Y�VXbÌ]�sCY�]�sC[&Y�W�sC`EkXTgW�Y\]\Ð�S
b�VXb2z{[�Y�egY�b4]�^lkj^lkaxl`l[&Va]�s2e
e�c2WZ]�Y{Ñ�h.Y�z{]�]Z`M`Eb2ka}Úh2[�`´�uVqTCY�xlY�bCY\[&^lk�^lb2W�Æ;Y\[&W�^_]�of[&WZ]\�Q^lbfTOxl[&^lT2c2^lkXkX}"d.Y�z{`Ee%YÌe%`l[�YgW�h<Y�z\Vaojz
^lbfTÝ^lz\z\cC[&^_]ZYlÐ"��sCY%]�sC[�Y�W�s2`EkXTÍWZY\]�b2Y\Y�T2W�]Z`�d<Y�^lcCxEe%Y�b~]ZY�TÝdu}�^"WZ]Z[&c2z{]�c2[�YÌTCY{ojbfVXbCxMT2Vpá.Y\[�Y�b~]
kXY\�lY�kXW$`lmAxlY�bCY\[&^lkXVX]�}lÐ
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 <]C^S`Xa B�ëKÐLæ¤Ñ ' B ^S]CfSd~my` = eA]LÔb]Cmy]CfId BJ} ?Gh rg@CBSÐ
��sCYOWZ}�e�d.`EkXVXzÚz{`Eb~�lY\[&W�Va`EbÞT2^_]�^ÉW�]Z[&c2z{]�cC[�YÝ��|;��Õ � ��c2WZY�WMVqW�]�^lVqka`l[�Y�T+]Z`ÊVa]�WMVXb2z{[&Y�e%Y�b4]�^lk��

W&c2z\z{Y�W�W�Va�lY{��^_hfh2[�`�ÑCVXeg^_]�VX`Eb�b2^_]�c2[�YlÐ$��sCY�WZhj^lz{Y�`lm�h.`EW�W�VadjkaY9�®^lkXc2Y�W�mw`l[,^Ì�®^_[&Vq^_dfkaY�VXW�hf^_[�]�Va]�Va`Eb2Y�T
Vqb4]Z`�^�s2VaY\[&^_[�z&s~}�`lm�[�^lbCxlY�W�`l[;[�Y\xEVa`Eb2W\Ð���s2Y�]Z`lhÌ`lm�]�sCY
s2VaY\[&^_[&z�s4}%VXW�]�sCY
e%`EW�]�xlY�bCY\[&^lkjhf^_[�]�Va]�VX`Eb��
h.`EW�VX]�Va�lY�^lbfTÚb2Y\xE^_]�Va�lYlÐ��;^lz&sO�_^_[&VX^_dfkXY \ s2^lW9^lb�^lkXkX`ÔÆv^_dfkaY�[&^lbCxlY�`lm � � \ % � ý~���sø � �%û � -��	ýn- � ��Ð
��sCYÌ[&^lb2xlY�e�c2WZ]�d.YÌ^²h<`´Æ;Y\[�`lm%-Md.Y�z\^lc2WZY�m©`Ekqka`ÔÆ�VqbCx"kaY\�lY�kXW:^_[�YÌdfVqb2^_[�}OW�cCd�T2Va��VXW�Va`EbfW�`lmv]�sCY�Va[
hj^_[�Y�b4]�kaY\�lY�kqW\Ðr��sCYÇW�Y�z{`Eb2T�kaY\�lY�k�T2Va��VXTCY�W�h.`EW�VX]�Va�lY;^lb2T�bCY\xE^_]�Va�lY�Vqb4]Z`,m©`Ec2[¦[�Y\xEVX`Eb2W\ÐA��sCYÇ[�Y�z\cC[&W�VX�lY
djVXb2^_[�}�W�cCd�T2Va��VXW�Va`Eb�z{`Eb4]�Vqb~cCY�W�]Z`Ì^gc2WZY\[���TCY{ojbCY�TMka`´Æ;Y\[,kXVXegVX]\Ð

ÿ BJI dX]_pl]CfSd��-�b�4� ø � Mk��� ã ��ò��;Û �G���Ì�w�U�q�8�v��ò;�;�k���OM4Ûå�r\k� K ã ���Q� Ù �{�k�k�Cò;��M4�_�S�8�k���k�XMQ�;�Còy�_�k���;���\ % , ùt� � *�\ %Íý * �sø.�tûo� � *�\ %ÍýJ� *�\ %a! * �:ø��;-��´�ký ��� *�\ %a! * �:ø��;-��8ý * �sø.��� � K ã ���Q�q�ä���;�N���q�
âAã � Ù4ã<ø � Mk��Ûå�;�s�8���;�Q�¬�:���I�8�v�Q� ø �(� � D âAã ���Q� ø �(� � n��~�R��� \��Y\��w� ý~% � ÿJ� ��\:�w� � DA�;�S� ø �(� � n ��\ % , ùt� � ø �A� � � � � D�ló��q�����;���������ä�_���;Û�� Ù �;ÛCÛì�Q�¡  ��¢ � Dz� ã �	Ûì�Q�;�U�¿�k�å�8�N� F Ù �;�G�����8�s�s�=���£\k�
��s2VXWvVXeghfkXVaY�WÇ]�s2^_]�]�s2Y�Æ�VXTC]�si`lmr]�sCY�W�eÌ^lkXkaY�WZ]$dfcfz��lY\]�VXW

���:ø � 7 � \ % � ! �
- �¤s��Y¥

cfb2Va]�W\Ð
�Q`9z{`Eb~]�VXb~c2Y;]�sCYvTC[&VX�uVXb2x$Y{Ñ�^le%hjkaYl�lkaY\]{� \ %¦sxu��Y�Yv¬û 7 � - 7 �����:ø
sxu;���Yv%û � - � �4^lb2T   ��¢EsAu��Y��v%û 0uÐ

��sCY%Æ�VXTC]�sÚ`lmv]�sCYgW�eÌ^lkXkaY�WZ]9dfc2z&�lY\]�VXW*-80 5 �;/8-�û 7 Ð���Vqb2z{Y�]�sCYÌTCY�W�VX[�Y�TOWZh.Y\Y�T � 5 0E��VXW9h.`EW�Va]�VX�lYl�
]�s2Y�e%`EWZ]:xlY�bCY\[&^lk#[�Y\xEVa`EbÝVqW 3E§j� - � Ð���VXbfz{Y 5 0"VXW�xl[�Y�^_]ZY\[�]�s2^lb 5 1C�A]�sCY�bCY{Ñu]�[�Y\xEVa`EbÝVqW 5 1 §j� - � Ð
�CVXb2z{Y 5 0ÌVXW�kaY�W&W�]�s2^lb �85 �j]�sCY�bCY{Ñ�]�[�Y\xEVa`Eb�VXW 5 1 §u� 0uÐ���VXb2z{Y 5 0�VXW�kaY�W&W�]�s2^lb 7;3 �j]�sCY�bCY{Ñ�]�[�Y\xEVa`Eb
VqW 5 1 §��_� Ð8öAVXb2^lkXkX}l��W�VXb2z{Y 5 0ÚVXW�kaY�W�W�]�s2^lb � -u�#]�s2Y�e%`EW�]gWZh.Y�z\Vpojzg[&Y\xEVa`Eb8VXW 5 1 §��u� Ð�öAVaxEcC[&Y
/uÐ.-
VqkXkXc2WZ]Z[�^_]ZY�Wv]�sCY�[�Y\xEVa`EbM^lW&W�VaxEb2e%Y�b~]�h2[&`uz{Y�W�W�Ð

é*Õ�ß [Ü�A-<���&��3
�·úÙ��0f- )ê�$0j�

��|#�QÕ � �ÉWZ]Z`l[�Y�W�]�s2Y�z\^lWZY�W�Vqbi]�sCY�T2^_]�^_df^lW�Y�^lW�xlY�bCY\[�^lkXVaâ\Y�TMh2[&`ldfkaY�egW\Ð

ÿ BJI dX]_pl]CfSd$¨ K ã ���{���I�4���8Û �ª©6�8�����;�¬«?� % �Ì���~���q�8�v� , �L��� ò;� Ù �q�;�Ý���w�s�4�I���Ì�;Û �S©y�8�����8�u� ÿ û
� ÿ � ý 8W8W8 ý�ÿ�­9� D ÿ � n"Õ � D �+® ÿ � ®   ��¢ � �8�(�C�S�;�Còy���;�N�;ÛNò;�;�k���OM4Ûå����Db�4��� ã �8�¯«?� %¦° � ÿ�� � û��6ø �(� �J± �?® � ®ÿ � � �]«?� % °�² � ÿ��
eg^_]�z�sCY�W , � ���;�I���;�NÛ ��� �³«?� % °O² � ÿ�� �µ´ «a� %¦° �Z�   �;¢ � ý 8W8W8 ý   ��¢�­
�Z� � ý �+® \ ® ^ �

�Ô�



o½`gdbÒ8p�]_fId D*EGFIHKJ_ENM�EuOnP,ESRyFGOUTWVgR4E ��¶ �w`f�Xdi� a B pl`ba;dXm ^%z\^lWZY
]Cd r `�pym Ñ ¶ �C]�sCY�z\^lWZY:T2^_]�^_df^lWZY`f�2]�sCY�Vqb2Va]�VX^lk<WZ]�^_]ZYd��2]�sCY�T2Y�W�Va[�Y�TMWZ]�^_]ZY
fS`bp r `bp Ñ * �2]�sCY�e%`EWZ]
WZh.Y�z\Vpojz9eg^_]�z&s
ovfGa ÿ��¤����·S�S����¸º¹   �;¢ � eXf{Ó(dIpyf 3* » ¸¼� «?� % »x½ � ¾ ½ � \ � ý2y � �¿n ¶ ± * � �YÀWÁX� � � «a� % »x½ � \ � �ký2`��ký¹ \ �<Â û~ÿ������¤·S�S�=�U�

]CoG* »¡Ãû$Ä = a B ?ÆÅ
ovfGa ÿ�v2�Ys:���~��v³¸ ¹   �;¢ � egf{Ó(dIpyf 3* ¾ ¸¼� «?� % »x½ � ¾ ½ � \ � ý2y � ��n *N» ± * � �YÀWÁR� � � «?� % ¾ ½ � y � �ký2dM�ký¹ \ �<Â û ÿ�v��Ys:���<�Yv��

]CoG* ¾ Ãû$Ä = a B ?ÆÅ
a B pl`Xa�d ]�sCY�Y�kaY�e%Y�b~]�`lm * ¾ eg`EWZ]�[�Y�z{Y�b~]�ka}M^lT2TCY�Ti]Z`�]�sCY�z\^lWZY:Tf^_]�^_df^lWZY

�¿? =g@CB�ë�Ð�ÏNÑ ��j B D*ESFSHKJ_ENM�EuOnP,ESRyFSOkT,VXR4E ? @ ^GfSa�]_pljgh

S
b2`l]�sCY\[�Æv^�}M]Z`gÆ�[�Va]ZY9]�s2VXW�VXWv]�sf^_]�^%xlY�bCY\[&^lkqVaâ�^_]�Va`EbM�lY�z{]Z`l[,`lm ,&Ç � � ÿ � ý 8W8W8 ý�ÿ�­9���feg^_]�z�sCY�W ,VXm;^lb2TÚ`Eb2ka}ÚVamÉÈ � *�\ %Íý * �:ø�� �(� Ê<¥ ý *�\ % ® ø � ® * �:ø¦Ð��
`l]ZY%]�s2^_]�eg^lb~}�xlY�b2Y\[&^lkXVaâ�^_]�Va`EbfW�eg^_]�z&s, du}�]�s2VXW�TCY{o<b2Va]�Va`Eb�Ð���sCYgd.Y�WZ]:eg^_]�z&s�]Z`�^�WZ]�^_]ZYiVXW�]�sCY�e%`EWZ]�WZh.Y�z\Vpojz�xlY�bCY\[&^lkqVaâ�^_]�Va`Eb�ÐM��s2VqW
VqW�d.Y�z\^lc2WZYl�<VXb"xlY�bCY\[�^lkÓ�f]�sCY�e%`EWZ],WZh.Y�z\Vpojz9xlY�bCY\[&^lkqVaâ�^_]�Va`Eb²VqW�]�sCY�e%`EWZ]
W&VXegVXkX^_[$]Z`�]�sCY:W�]�^_]ZY�^lb2T
]�s2Y\[�Y\m©`l[&Y�VXW:e%`EWZ]�kXVa�lY�ka}Ú]Z`�d.Yg[&Y�kaY\�®^lb~]\Ð²SñxlY�bCY\[&^lkqVaâ�^_]�Va`Eb�ÿOVXW:e%`l[�Y�WZh.Y�z\Vpojz%]�s2^lb�ÿ Ç Vam$^lb2T
`Ebfka}�VXm¦Va]�VXbfz\kXc2TCY�Wve%`l[�Y�[�Y\xEVa`Eb2W\Ð

ÿ BJI dX]_pl]CfSdÌËo, � ��À�\ ÷ \�À � ÿC�¿û ¹ ÿ � �
öC`l[ÌY{ÑC^le%hfkXYl�#]�sCY"e%`EW�]ÌWZh.Y�z\Vpojz�h.`EW�W�VadjkaYÌxlY�bCY\[�^lkXVaâ�^_]�Va`EbÊVqW�ÿ � û   ��¢ � ÐÉ��Y�T2cfz\VXbCx�^lb4}�ÿ �

z{`l[&[�Y�WZh.`Eb2T2W�]Z`²[�Y�e%`Ô��VXbCx�^"eg^®ÑCVXeg^lkXka}ÚWZh.Y�z\Vpojz�[�Y\xEVa`EbÝm©[&`Ee «?� % ° � ÿ�����WZ`"]�sCYgxlY�b2Y\[&^lkXVaâ�^_]�Va`Eb
d.Y�z{`Ee%Y�W
e%`l[�Y�xlY�b2Y\[&^lkÓÐ��
`ÔÆôÆÇY�^_[�Y�[�Y�^lTC}�]Z`gh2[�Y�z\VXW�Y�ka}�TCY{o<bCY�]�sCY�z\^lWZY:T2^_]�^_df^lWZYlÐ
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Current Speed = 0
Current Position = 0
Desired Speed = 0
Desired Position = x
Deadline = t

Plan from casebase:
Desired Speed = s1
Deadline = t1

Action from casebase:
Throttle = a1

Send control to env.
Wait t1 seconds

Learn from 
resulting speed s2

Plan from casebase:
Desired Speed = s3
Deadline = t2

Current Speed = s2
Current Position = x1
Desired Speed = 0
Desired Position = x
Deadline = t−t1

Cycle 1 Cycle 2
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«�ìe�:¦���¡'�9¤¥����������¤¥¡���¡'¦:�:��������¡��� ¥�Ê��: Î/Ð ã.ÑÓÒÕÔts�Ô Î�Ö Ò�ÑÓÒ�×/¨ ¯ ¹ ¯3º Ë ¯�¯�½.¾ · ¨u6/��¡�¶���¤q¿ ¯�À ­ · �

® Ø À�² 6�«/��¡ ÇÅ�;´5����¤¥��¨ÅÌl������¡v�Å�9©;�����o¨l��¡�� ü ��¶��1¢Ú�;ÄÅ«/ ���¡.É£��«�«/�=�s¢�«/��¤�Ë Ìl¡ ��¤¥�¥�����������q¶'¤q�ëìß«�¤
¦���¡'�9¤¥���5��¡.����������¦���¡������;A Ö áæÑ ç Ð Ñ Î�ä ô�Ò,áèÔ äßä Ñ°×�Ô�Ò Ð Ô�¨ é�é ¹ ¯3º Ë ¯�½ · ¾ ¨ ¯�À ­/»��

® é�±�² ü �,´���¡'¦/���9¿�¨ Á ��´+�£ÛD¤����� q���3©�¨���¡��w�â�,Ìh�Ú¢����:«/¡��ÿÛ%ÌÅê+�t�â� ¸ ËDýÙ�������� q��«�Í��9¤q¿ «�ìe��«/¡� q�9¤qÍ���§
�q��«/¡=���3©Å 9�eÜÝ¡xY Ö�Þ�Ð Ô¥Ôqõ�ÑßÒ�×�à}ô � a)A�ô o"y�z ¨ ¯�À ­ ¯ �

® é�¯7² ü �.´���¡'¦/���9¿�¨��â�.Ìh��¢����:«/¡�¨ Á �.´+�/Û;¤¥���� ¥����©�¨���¡��{6��/ÆÏ��|Ú¿���¬�«�©��u_ Ð ÑjÔ�Ò,áæÑ ç Ð+} Ñ�à Ð¥ÞUf Ô Öe� �ÕýÙ���
ÆÂÜÝý ü ¤q�� q 9¨Õêñ���hÉ�¤����'¦���¨'ÆµÌâ¨ ¯�À ­/»��

¯�é�¯



® é Ø ² ü ���+´���¡'¦/���9¿��£ÄÙ�����9Í���¡����Ù��¡��F��¡� ¥��¦/�.�ÿ��¡â��È��Ú�9¤¥���:��¡.�q���� ��q¶,������ 9�,ô�~;~�~�~;�7ú'Ô Ö áæ¨.�,��¦���  ¯�¯�½£¯ Ø ¨
�1����«�ÉÚ�9¤ ¯�À�À · �

® é�é�² ü ��� ´5��¡'¦/���9¿�� ´�����¤�¡���¡'¦ ��«  ���¡� ��  ����������q��Í�����¿ ��¡ �,��¿� ¥���9���I�'«/������¡� 9� Üí¡�Y Ö�ÞUo
Ð Ô�Ôqõ�ÑÓÒ�×�à ÞÝ÷ áÓã�Ô�c�Ñ Ö à7ásô�Ò,áèÔ Ö Ò Î áæÑ Þ Ò Î�ä a Þ Ò ÷ Ô Ö Ô�Ò Ð Ô Þ Ò�Alö'á Þ Ò Þ ï Þ ö�à�AD×�Ô9Ò,áÓà�¨ ¯�À�À »��
�����+�"���201/2N�/��.��#�$� �$L�1�2J1��/(0�-B ,!�-U%P����%�NP��3(�2J1K13(!��1�1$U!2JO$�!� ,����R��; ���$� ,K�� �

® é�¾�² 6/������³�����¡ð´���������¡�¨�Ä����¥����¤���´+��´��9©Å�� �¨���¡��âÌ�������¡����9©D�����j�������q¶�¤¥���.����¡�¦/¶���¦��D��«/�:�,¤q���'��¡� q��«/¡
��¡Ê¢�«/��¤�ËD¢���¤���¡'¦ ¯�À�À�¯ �eý�������¡����9���ÚÄÅ�9�Õ«�¤¥�%ê%ÆuþÙ§íêÅ¢�§ À�¯ § ¯�¯ »�¨Õ¢����'«�«/�Õ«�ì�ê%«/�:�,¶'���9¤Ù¢��9����¡�����¨
ê%��¤¥¡'�9¦/����ÆÂ������«/¡=þ�¡,��Í��9¤¥ q��� ¿�¨�Æµ��¤��¥� ¯�À�À�¯ �

® é ¸ ² Ãl«/¡������ Æµ���������Â��¡,� Ä��DÌh�ñê%�����âÉÕ�9¤� 9��: Î/Ð ã�ÑßÒÕÔÊô�Ò£áèÔ äÓä Ñ�×�Ô9Ò Ð Ôx�/¨Ù�����������9¤(Û+���1Ç;¢ÕË;Ì�¡
ÇeÈ��Ú�9¤¥���:��¡�����¡ðÌl�������q��Í��Ùê%«/¡.��¤q«/�j¨/�,��¦���  ¯ Ø�¸ ½£¯�é�é ��Ç��� ��9Í����9¤e���Å«�¤¥�q��§>�Å«/������¡���¨�Ì��f ����9¤¥�����Ê¨
´�«/¡���«/¡�¨��Å�9©@?+«�¤q¬Õ¨ ¯�À · ­��

® é · ² ê;¤¥����¦=Æ ��Æu�������9¤��gA ï Þ õ.Ô äDÞÝ÷fÐ¥Þ Ò Ð ÔíúÕá Î/Ð�� ö�Ñßà�ÑæáæÑ Þ Ò ÑÓÒRáÓã�Ô Ð¥Þ Ò£áèÔI�/á ÞÝ÷fÎ ö�Ò�Ñ ç%ÔqõuáÓã�Ô Þ�Ö��ëÞÝ÷
Ð¥Þ ×/Ò�ÑæáæÑ Þ Ò,� ü ��Ã �q�'�� q�� 9¨+ýÅ�'�Kþl¡���Í��9¤� q���è¿�«�ì�Æµ��������¦/��¡�¨+Ãl�9���9�ÿ«�ì}ê;«/�:�,¶'���9¤�¢��9����¡,���K��¡��
Ç���������¤����9����Ç�¡�¦/��¡'�9�9¤¥��¡�¦'¨�Æu��¿ ¯�À�À�é �

® é » ² Ì�������¡w�Å�9©;�����o� ü �.¿� q���9���� �¿��âÉÚ«/�� �¿� ������� 9�Ga Þ ×�Ò�ÑæáæÑ f Ô�_ Ð ÑjÔ�Ò Ð Ô�¨ ¾ Ë ¯�é ¸ ½£¯ ­ é ¨ ¯�À ­ ± �
® é ­ ² Ì�������¡W���9©D�����o��q�Ò�Ñ ç%Ôqõ ø�ã�Ô Þ�Ö ÑjÔ7à ÞÝ÷ a Þ ×�Ò�ÑæáæÑ Þ Ò��x�l��¤qÍ���¤¥� þl¡���Í��9¤� q���è¿ ü ¤q�� q 9¨�ê%���âÉ�¤¥����¦���¨

Æµ�� ¥ q���¥��¶� ��9���q 9¨ ¯�À�À�± �
® é�À�² Ì�������¡w�Å�9©;��������¡��=�Å�9¤qÉÚ�9¤q�ñÌâ�Õ¢�����«/¡�� Á ü ¢ÕË�ÌX��¤q«�¦�¤¥��� �q�����Ù q���ð¶��������� Ù��¶�����¡(�q��«/¶'¦/�.�9�

Üí¡fÇÙ�.Ìâ�.³'����¦���¡�É,��¶�� ��¡��{6��/³'����������¡�¨.��������«�¤� 9¨
a Þ ï�ú£ö'áèÔ Ö à Î Ò£õ=ø�ã Þ ö/×�ã�áæ¨��,��¦���  Ø » À3½ Ø À�é �
Ä����}���'��¡�ÉÕ«/¶�¤q¦V8 Á ��¨ ¯�À · é �

® ¾/±�² 6�«/��¡=8:�P�1¶� ����9¤��'«/¶'�9�âø Ð9ä�Î Ò£õKáÓã�ÔÊøu�fá Þ�Þ�ä ��Ñæáæ�DÌl������ �«/¡�§jò��� q���9¿�¨�ÄÅ��������¡'¦'¨�ÆuÌâ¨ ¯�À�À�¾ �
® ¾�¯7² Ãl«/¶'¦/���� �6�� ü ����¤� �«/¡��ÚýÙ�9��Í���¤�����É,���ñ���'���� ��, �«/��¤�§j¦�¤q«/¶����1�9 9�û�9�ð¶�� ����¶��f��������¡'¦1���� q�9¨26.¶�¡'� ¯�À�À ¸ �
® ¾ Ø ² Ãl«/¶'¦/���� w6'� ü ����¤¥ �«/¡�� ® ¡'�9© ² �����q��§è�¥��¶�¡'¬���¡'¦ù��È������,����� �1���(�+�"�����1�X ,!�!�#�$� �%�')��#L�� "!�-U%P���

��!�/2�.3�!���-�/U%�K�3��.$��P�1$2/��(0��(-���������#L��%�J�Q.�(0�!���-1��'�!; ����2'�3 ¨/³'�9É�¤�¶���¤q¿ ¯�À�À · �
® ¾.é�² Ãl«/¶'¦/���� �6'� ü ����¤¥ �«/¡�¨/¢'��«����5Ûl�L�l¶�4�����¡�¨�Æµ��¤q¬}Ûl�3ò �������� 9¨L6/«/��¡�ÇÙ��´�����¤¥��¨���¡��âÄÅ��¡��'«/���,�}ÆÏ�

6�«/¡'�� ��%Ì� q¿��âÉÚ«/�����} �«/��¶��q��«/¡Ê��« ��¡.����������¦���¡.�Å¤q�����°§j�q���:�â��«/¡.��¤q«/�j�+F Þ�5qÞ áæÑ Ð à Î Ò£õgA1ö�á Þ Ò Þ ï Þ ö�à
_ � à7áèÔ9ïâà7¨ ¯�¯ Ë Ø » À3½ Ø À�¯ ¨ ¯�À�À�é � �1���(�+�"�����1�X ,!�!�#�$� �%�')��#L�� "!�-2%P�L�.!�/U�.3�!��2-�/U%�K�3���$��.�U��%�NO$2�
0�/2N./�M�/U%10�J���3	 &�1�U'�3 �

® ¾�¾�² Ãl«/¶'¦/����  6'� ü ����¤¥ �«/¡ ��¡�� 6�«/��¡ ÇÙ� ´5����¤¥��� ý5«3©%��¤¥� ��¡���¤q���:��¡'§
�q��� ¬�¡'«3©������'¦�� ��«�¤q¤¥�����q��«/¡ ìÓ«�¤ ��¦���¡��q  ��¡ ��«/�:�,����È ��¡�Í���¤¥«/¡��:��¡��q 9� Üí¡
: Î/Ð ã.ÑÓÒÕÔ ô�Ò,áèÔ äßä Ñ�×�Ô�Ò Ð Ô�¨ Í�«/��¶��:� ¯ ¸ � ��È�ìÓ«�¤¥� þl¡���Í��9¤� q���è¿ ü ¤q�� q 9¨ ¯�À�À · �
������������������ "!�!�#�$� &%(')��#*�+ ,!�-(%.�U�1!�/U�.3�!���-�/2%1K13(�.$��.����%�N�$(�*'���#L���*J�!��1��J1�B &���2'�3 �

® ¾ ¸ ²�Á ��¤q¤q�9� ü ������«/¡�� Á ��¡'�9¤¥���q��¡'¦î��«/¡� ��q��¡��q 9� �����������1#(!UJ1��01/� �$2/���0^ I#�$� �#�'�%+ ,!�-U%P�����.$(�1#�$(���
��01/�M�!�#�����$U/��(0��L'P!�'�N.!�01��K��2�P�(-�/�#��(K�!UJ.!�0����.�LJ�K1��#2/UJO$����2J���$
 "� �

® ¾ · ² 6'�,Äh�P�1¶���¡,����¡���Üí¡��,¶����q��«/¡K«�ìe�'���9�� q��«/¡(��¤¥�9�� 9�B: Î.Ð ã.ÑÓÒÕÔ`s�Ô Î�Ö Ò�ÑßÒ�×�¨ ¯ Ë ­ ¯�½£¯9± · ¨ ¯�À ­ · �
® ¾ » ² Ì���ìß¤q���ÊÌâ�,Ä����l���o� } ÔI�.áèÔ Ö�Þ ö�à\F Þ�5qÞ á;: Î Ò�Ñ ú£ö ä�Î áæÑ Þ Ò�� ü ��ÃO�q�'�� q�� 9¨�?������hþ�¡,��Í��9¤¥ q��� ¿�¨ ¯�À�À�¾ �
® ¾ ­ ² ¢��9�q�@�ð�ñÄÙ«�¦��9¤� 9� Ìl��¤�§í¢�«/��¤Ê�'«��9¶��:��¡��q���q��«/¡�� �1���(�+�"�����1�X ,!�!�#�$� �%�')��#L�� "!�-2%P�(����0���$2/��(0 ¨

¯�À�À�é �

¯�é Ø



® ¾.À�² ü ��¶��h¢Õ�ñÄÙ«/ ���¡�É,��«�«/�Ê¨�¢�«�«�ò�«�«/¡I´��9��¨l��¡,�ªÌ��â¿ þl¡'¤¥¶,���sÄÙ�� ��Ú«/¡��,��¡'¦Ï��«î���:�,�� q q�� K��¡
�:���:«�¤q¿�§è�'¤¥��Í���¡ÂÉÚ�����3Í���«�¤3ËÙÌ�ìß¤����:�9©D«�¤¥¬=ìß«�¤1�,����¡�¡���¡'¦'�ñÜÝ¡�Y Ö�Þ�Ð Ô�Ôqõ�ÑÓÒ�×�à ÞÝ÷ áÓã�ÔW� Þ�Ö �3à�ã Þ ú
Þ ÒÂô�Ò�Ò ÞUf�Î áæÑ f Ô�A%ú/ú Ö�Þ�Î/Ð ã�Ô7àFá Þ Y ä°Î Ò�Ò�ÑÓÒ�× D _ Ð ã�Ô¥õ�ö ä ÑÓÒ�× D%Î Ò£õ�a Þ Ò,á Ö�Þ�ä ¨ ¯�À�À�±��

® ¸ ±�² Ã � Ç � ÄÅ¶��g��������¤I�C��¡. x6 � ´ � Æ¢¡3ê^�����£�¤�2¥� �¨1�� �¦¤��«�¤�§ � Y Î�Ö�Î�äÓä Ô äO} Ñßà7á Ö Ñ 5 ö'áèÔqõgY Ö�Þ�Ð Ô7à¥à7ÑßÒ�× � ÆµÜíý
ü ¤I��§�§9¨Õê^�2�âÉ�¤�¦¤ �¦2��¨�ÆuÌâ¨ ¯�À ­ · � Ü"¥d�è©;«fÍ�«(��¶��¨��§ �

® ¸ ¯7² ¢��q¶���¤I�;ÄÅ¶�§�§����¤���2¥�  ü �l���9¤��Å«�¤qÍ�¦�¦ � A Ö áæÑ ç Ð Ñ Î�ä ô�Ò,áèÔ äÓä Ñ�×�Ô9Ò Ð Ô*©BAª: Þ õ�Ô Ö ÒiA;ú.ú ÖÝÞ3Î/Ð ã � ü ¤���¥��I¦¤¡«�
�9�2�£�o¨�Ç;¥'¦(�¤�9©D«�«� Âê��¤¦¬4O§9¨1�\6�¨ ¯�À�À ¸ �

® ¸�Ø ² ê^�¤��¶� ��F¢��2�g�ð¶1�9¨�¢�¡�«2���`�l¶'¤�§��9¨�Ãt�2¥��d8`�� 1��¦��9¤3¨��2¥� ëÃl«(¥��2�¤ ëÆ¢¦¤¡�­.¦�� � ´u����¤�¥�¦¤¥�¦{��«i®,¿ � Ü,¥
Y Ö�Þ�Ð Ô�Ôqõ�ÑÓÒ�×�à ÞÝ÷ áÓã�Ô å ÑßÒ,áÓãuô�Ò£áèÔ Ö Ò Î áæÑ Þ Ò Î�ä a Þ Ò ÷ Ô Ö Ô�Ò Ð Ô Þ ÒW: Î/Ð ã.ÑÓÒÕÔgs5Ô Î�Ö Ò�ÑÓÒ�×�¨�¯.��¦2��§ é ­ ¸ ½
é�À�é ¨ ¯�À�À Ø �

® ¸ é�² ¢����9ìT�2¥ ¢1¡�­��2�2�d�2¥�  ê^­'¤�¦¤§���«2¯.­1�9¤ ÁV� Ì^��¬2��§�«(¥ � ÄÙ«�ÉÚ«2�x��¶�¦�¦(�¤¦¤¥'¦'Ë Ü"�¨¯.�����¨��¥��I�U�I¦�«(¥ «�ì
�¨���:«�¤q¿�§jÉ.�2§��� {������¤�¥�¦¤¥�¦ � ô�~;~;~ªa Þ Ò,á Ö�Þ�ä _ � à7áèÔ9ïâàB: Î × ÎLD ÑÓÒÕÔ�¨ ¯�¾ ¹ ¯3º Ë ¸ » ½ » ¯ ¨£³1�9É�¤¥¶���¤¥¿ ¯�À�À�¾1�
�����+�"���(������ �#�#X ,K�����!�#L�� "!�-(%P����%�NP����!�/2�P3(!��1$�$(#L������3���$(#L������3���°2±�²�R�³; &���2'P3 �

® ¸ ¾�² ¢����9ìT�2¥Ï¢�¡�­��2�2���2¥� �ê^­�¤�¦¤§���«2¯.­��9¤ ÁV� Ì^��¬2��§�«(¥ � ÄÙ«�ÉÚ«2�`������¤�¥�¦¤¥�¦fÉ�¿=¥'«(¥1¯.��¤��2�¨�l��¤�¦¤¡â¤I�9¦�¤I��§Ý§
§I¦�«(¥ � Ü,¥´Y Ö�Þ�Ð Ô�Ôqõ�ÑÓÒ�×�à ÞÝ÷ áÓã�Ôëô�~;~�~�]�F9_ � ]
µ�ôuô�Ò,áèÔ Ö Ò Î áæÑ Þ Ò Î�ä a Þ Ò ÷ Ô Ö Ô9Ò Ð Ô Þ ÒIô�Ò,áèÔ äßä Ñ°×�Ô�Ò,á
F Þ�5¥Þ áÓà Î Ò£õ¶_ � à7áèÔ�ïðà7¨�Í�«(��¶.�¨� ¯ ¨9¯.��¦2��§ ¾ »�­ ½.¾ ­ ¸ ¨ ¯�À�À�¾1� ���������������(�+ I#�#X ·K��(�1!�#*�+ ,!�-(%.�
��%�NP���.!�/2�P3�!��1$�$�#*�.����3��1$�#*�.����3���¸L¹�º�²�R�³B T�1�U'�3 �

® ¸�¸ ² ¢����9ìT�2¥(¢�¡�­��2�2�.�2¥. Kê^­'¤�¦¤§���«2¯.­1�9¤ Á»� Ì^��¬2��§�«(¥ � ³'¤q«(�¼¦¤§�«(�¤�U�I¦�«(¥g��«G¡�«�«2¯��9¤��U�I¦�«(¥�ËeÌ9¥½�2�����9¤�¥���§
�I¦�Í2�ñÍ�¦��9©R«�ì��t§�¿�§������ «�ì���È�¯��9¤I�I§ � Ü"¥FÃ � ¢ � ý�«/¶'¤��l���9¬�¿�¨.Æ � ê � Æµ«(§��9¤�¨��2¥� :Æ � Ç � �\�2¥�§����¤�:«'¨
�� �¦���«�¤�§�¨
AÅõ f�Î Ò Ð ÔqõµÑßÒ å Ô9ö ÖÝÎ�ä ô�Ò ÷�Þ�Ö ï Î áæÑ Þ ÒWY Ö�Þ�Ð Ô�à¥à�ÑÓÒ�×x_ � à�áèÔ�ïðà y ¨)¯.��¦2��§ · ± ¸ ½ · ¯�¯ ¨+ê^�2�F§
É�¤�¦¤ �¦2��¨hÆµÌâ¨ ¯�À�À · � ÆÂÜÝý ü ¤I��§I§ � ���(�+�"���������� �#�#� ,K����1!1#L�� "!�-2%P����%�NP�U�1!�/U�P3(!��1$�$�#L�.����3��
$�#L�.����3��(¾�¸L¿�²�R�À; ��1�U'�3 �

® ¸�· ² �t¥�Á>�¤¦£¥1�`§I­'«2ÂI�I¡9¶1�I§ ��Ã ¦°È����l��¥��I­ Ã�Ä �UÂÙò Ä Âq¬�§I­ Ä ¯)ÅP6.¶�¥1� ¯�À�À · �
® ¸ » ² ü ��¶���Ç � þ9��Æ Ä 4 � ÜÝÃ ¸ Ë+Ì9¥w¦¤¥.¡«ÂI���¨��¥��I�2�£ÜÝÃ é�� Ü,¥76 Ä ­�¥(Ç � ´u�2¦�Â� OÅ��� .¦�� Ä Â�Å.Y Ö�Þ�Ð Ô�Ôqõ�ÑÓÒ�×�à ÞÝ÷ áÓã�Ô

c�Ñ ÷ áÓãKô�Ò,áèÔ Ö Ò Î áæÑ Þ Ò Î�ä a Þ Ò ÷ Ô Ö Ô9Ò Ð Ô Þ Ò7: Î/Ð ã�ÑßÒÕÔ`s5Ô Î�Ö Ò�ÑÓÒ�×2ÅP¯.�UÆ2��§ ¯9± » ½£¯ Ø ± Å Ã �2¥ÂÆx�U��� Ä Å�ê%Ì[Å
6/¶�¥�� ¯�À ­�­ � Æ Ä ÂIÆ(�2¥=8���¶�ìÇ�g�2¥ �

® ¸ ­ ² Û � òÈ¦¤ 1Â Ä*É �2¥�  Æ � Ç � � Ä 4 � Ì\ ��U¯��I¦�Í2�Z§ É ¦¤�I¡�­�¦¤¥�Æ�¡l¦�Â�¡9¶.¦��I§ � Ü,¥ z j�Ê(Ë ô�F+~Ì�i~B_�a%ó å
a Þ Ò f Ô�Ò,áæÑ Þ ÒxFÙÔ Ð¥Þ�Ö õUÅ�¯.�UÆ2��§ ¾.é ¸ ½.¾ · ¯ ÅO�9� É ? Ä ÂIÍ�Å ¯�À · ±��

® ¸ À�² Æx¦£¡�­��U���ÿÃ � òÎ¦¤�£�¤¦¤�2�g§lÅ�6(�2�¨��§1Ã � � Ä �¤�£�2¥OÅP�2¥� ëÌ\��É��lÂI�Å´ �OÃ ���9Í2��¥.§ � :ÏÔ�Ò£á Î�ä : Þ õ.Ô ä àeÅ)¡�­��U¯1Á
���lÂG�l¶��g�2¥�ÄC���2§ Ä ¥�¦¤¥�Æ=ÌÅÉ Ä ¶1��� Ã ¦¤�¨¯.��� ü ­�¿�§I¦¤¡l�2� Ã ¿�§������wÅ
¯.�UÆ2��§ ¯�é�¯�½£¯ ¸ ¾1� ´ � Ç	Â���ÉP��¶��
Ì9§�§ Ä ¡l¦£�U����§lÅP�\¦¤�¤�¤§� ��2���2Å��t61Å ¯�À2Ï�é��
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