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[]\_^Q`_aF\>b$cd^Fe_fhgjilkQmnbn^Ocpo4b
cni,grq]st^Ocdurgji,mpbnm;\�ijvFuwf/oVe�cd^,vQurx�aOcyuji,bnk{z|f{}~cdurgrur}6b0zFujiQcdmj�rgr^6cncdurmne8^Q}_x_f{}_a|f/oVe�cd^,vQu
�
oVur}6bnm�fh}�s�^Ocyurgji,mnbnm�^lswfh}6bnur}_mnf{bdz�\�i(vQu2}_^Qbj�>��}_x_ujcdmnb
i,}_x_f{}_a�b$cd^Qe_f{gji,kMmpbn^Ocno�f{}Obnur}_mpf���gjilbnf{^Q}�i,}_x=aQur}_urmnf{m
�*� \_f{g
\�f{m0�n`_mpb|i2e�iQcdb]^,s�bn\_u�f{}Obnur}_mpf���gjilbnf{^Q}�e�cd^Q�_k{ujo~�]iQcdu��8^Qbn\�^,s�mnf{aQ}_f���gji,}Ob�mngrf{ur}Obnf���g�f{}6bnujcdurmnb|il}_x�^,s
aOcdujilb�e�cpi,grbnf{gji,k�f/oVe8^Ocdb$il}_gru�bn^Vbn\_u�e�cd^Qbnurgrbpfh^F}�^,s�khf�stu	i,}_x�e�cy^Qe�ujcdbdz~f{}�gr^Oilmnb$i,k;cduraQf{^Q}_mj�

��urgrur}Ob�i,x_v�il}_grurm0f{}~bn\_ur^6cdurbnf{gji,kOi,}_xVoV^6x_urkhf{}_a � ^Ocnq�mn`_aQaFurmnbMbn\�i,b�bn\_u�bnf/oVu]fhmwcyfhe8u]bn^�o!^Q`_}Ob�i|o~i(�n^6c
^Q�_mnujcyv�i,bnf{^Q}�ilkAu
�;^Ocdb�bn^�`_}_x_ujcdmnb$i,}_x�bp\_u>aQur}_urmnf{m>i,}_x�f{}Obnur}_mpf���gjilbnf{^Q}�^,swb
cd^Qe_f{gji,kMmnbp^OcnoVmj���6`�cybn\_ujcnoV^OcyuQ�
� u�}_^ � \�i(vQu]^Q�_mnujcyv�i,bnf{^Q}�ilk_bn^O^Fkhm � \_f{g$\ � f{k{kAi,k{k{^ � `_mwbn^Vo~iQq,u]mnf{aQ}_f���gji,}6b]e�cd^QaOcdurmpm0^Q}�bn\_urmnu�e�cd^Q�_k{ujoVmj�

[�cd^Qe_f{gji,k;mnbp^OcnoVm�^Ogrgr`�c]^,vQujc]i,k{k � iQcno � i,bnujc�b$cd^Qe_f{gji,k;^6gruji,}���i,mnf{}_mj�w��^ � urvQujcr�,bn\_u�uji,mpbnujcd}�b$cd^Qe_f{gji,k
��i,grf���g�ur�6e�ujcdf{ur}_grurm|oV^6cdu|b
cd^Qe_f{gji,k�mpbn^OcnoVm�e�ujc�`_}_f{b|iQcduji2^,s�^Ogruji,}�bp\�i,} il}Oz~^Fbn\_ujcwcduraFfh^F}�f{}�bp\_u � ^Ocdk{xM�
¡t}�e�iFcdbnf{gr`_k/iQcr�Qbp\_u�cduraFfh^F}|�n`_mpb�bp^>bn\_u�mn^Q`_bn\¢^,s¤£6^6gr^Ocncd^>¡¥mnk/i,}_x �

111
◦ ¦ �

19
◦ § ��mn`6�Aujcym�¨~©,ªn«�¬*¯®l°�±j©,²Oª

¬t³*¨!«µ´>bn\_u2fh}_grf{x_ur}_gru�^,s�b$cd^Qe_f{gji,k�mnbn^OcpoVm]bn\�i,}�bp\_u	oV^Qmpb|i(�Aurgrbpurx�cyuraQf{^Q}�^,swbp\_u � urmnbnujcd}�¶�bnk/i,}Obpfhg2��i,mnf{}
}_ujiQc2bn\_u�·�`_gji,b$i,}�e�ur}_f{}_mn`_k/i � �]^Qmpur}_aOi,`_m>urb�i,kt�/�w¸Q¹Q¹F¸Q�r�=[]\_u�gr^Q}_grur}6b$cni,bnf{^Q}º^,s!»r¼Q»¾½¿©pÀO«¾°�«
´$³Á´~f{m~urvQur}
oV^Ocyu|e�cd^F}_^Q`_}_grurxM��[]\_u�v�i,mpb|o~ij�p^Ocdf{bdz>^ls¤bn\_urmpu|mnbp^OcnoVm�st^OcnoÂil}_x�urvQ^Qk{vQu � f{bn\_f{}�uji,mnz�cduji,g
\�^,s�o!^Ox_ujcd}
i,f/cde8^Ocdb�sÃi,grf{k{f{bnf{urm�k{^6gji,bnurx4i,k{^Q}_a=bn\_u���i,grf���g�gr^Oi,mnb2^,s�ÄÅur�Of{gr^��"¡t}_x_ururxM��bn\_u�uji,mnb~��i,grf���g�f{m�i�}�i,bn`�cnilk
\6`�cncdf{gji,}_u�k/i,��^6cni,bn^Ocyz	�8urzQ^Q}_x�gr^Oo!e�iQcduQ�

[�\_u>k/i,mnb~ÆjÇ¢zQujiQcym�\�i(vQuVmnurur}=b � ^�o¢ij�p^Oc]i,}_x�i�}O`�o2��ujc�^,swm$o¢i,k{khujc�o!urbnur^Ocd^Qk{^QaFfhgjilk;��urk{xÈe�cy^QaOcniQo!m
��i,mnurx�f{} ÄÅur�Of{gr^���[]\_u�[�É�Ê�Ä�É�ÊËe�cd^,�nurgrb � ¶�gji,e_`_k{gr^���Æ(ÌQÌ_Æj��i,}_x�Éw�w¡ÎÍ�¸Q¹Q¹�Æ � ��`�ilbn`_k{gr^��O¸Q¹F¹_Æj�Ïx_ujoV^Q}6�
mnb$cpi,bnurx�bn\�i,b�k/iQcdaQu2��urk{x�^Qe8ujcni,bnf{^Q}_m�fh}�Ä�ur�6fhgr^=iQcduÐs�uji,mpfh�_k{uQ�VÄ�ur�6f{gr^�f{m�x_urvQurk{^Qe_f{}_a�i�gji,x�cdu2^,s�f{}6vQurmnbnf��
aOi,bp^Ocdmwf{}6bnujcdurmnbpurx�fh}�b$cd^Qe_f{gji,k;mnbp^OcnoVmj�Fmn^~bn\_ujcyu>iQcdu�}_^ � cduji,k;^Qe_e�^6cdbn`_}_f{bnf{urm�st^Oc�gr^Qk{k/i,��^6cni,bnf{^Q}_m��8urb � urur}
bn\_u>��£�i,}_x�Ä�ur�6f{gr^~f{}�bn\_f{m|iFcduji_�

¶�k{k�^,s;bn\_urmnu]sÃi,grbn^6cdm0mp`_aQaQurmnb�mnb$cd^F}_aQk{z>bn\�i,b�bp\_u�o!^Qmnb�e�cd^6x_`_grbnf{vQu|i,}_xVgr^Qmpbd�Ãu
�Aurgrbnf{vQu�vQur}O`_u�s�^OcÏmnbn`_x_zF�
f{}_a|b
cd^Qe_f{gji,k,grzOgrk{^QaFur}_urmnf{m¤i,}_x�f{}6bnur}_mnf���gji,bnf{^Q}2f{m0bn\_u�ujilmnbnujcd}>��i,grf���gwÑ�gruji,}M��[�É�Ê�Ä�É�ÊI¡d¡;f{m�^Q`�cMcdurmpe�^Q}_mnu
bn^Vbn\_u�x_ujoV^F}_mnb$cni,bpurx~}_ururx�bn^V^Q�_b
i,f{} iV�8urbnbnujc�`_}_x_ujcdmnb
i,}_x_f{}_a~^,s0}�i,bp`�cduQÒÓm�oV^Qmnb]x_urmnb
cd`_grbnf{vQu�mnbn^Ocno!mj�

Ô ÕÖX�×AØ�Ù�YAÚ�T	ÛVÜ

Ñ�vQujc]bp\_u>e�i,mnb�ÇQ¹(�ÃÝO¹2zQujiQcymj�Fs�^Ocyurgji,mnb]ujcncd^Ocym]s�^6cw\6`�cncdf{gji,}_u2b$cni,grqFm�\�i(vQu�x_urgjcyuji,mnurx��6z�i,��^Q`_b�ÞQ¹Qß��][]\_f{m
f/oVe�cd^,vQujoVur}6b�f{m|i,bnb
cdf{�_`_bnurx~k/iQcdaQurk{z�bn^	ilx_v�i,}_grurm]f{}�^Q�_mnujcdv6f{}_aVgji,e�i,�_f{k{fhbpfhurm�i,}_x�}O`�o!ujcdf{gji,k � uji,bn\_ujc�e�cdu
�
x_f{grbnf{^Q}M�à��^ � urvQujc¾�]mn`_g$\Ëmn`_grgrurmpm�\�i,m�}_^Qb���urur}ácdujilkhf{ârurxËst^Oc�f{}6bnur}_mnf{bdz"st^Ocdurgji,mnbpmj� � f{bn\ËvOf/cdbp`�i,k{khzã}_^
f/oVe�cd^,vQujoVur}6b�mnurur}�f{}�bn\_u>e�ilmnb�¸F¹~zQujiFcdm �tä ujÄ�iQcdf/i~i,}_x�å�i,e_k/i,}M��ÆjÌQÌQæF�r�|[]\_u2k/i,gµqÅ^,swf/oVe�cd^,vQujoVur}6b]f{}
f{}Obpur}_mnf{bçzÅs�^6cdurgji,mnbnf{}_a�f{m>bn\_u�cyurmn`_k{b�^,s�x_u
��grf{ur}_grf{urmVfh}�}6`�oVujcdf{gji,k�oV^Ox_urk{m � uQ�Va��/�Mcdurmp^Qk{`_bnf{^Q}=khf/oVf{b$ilbnf{^Q}_m
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i,}_xVe�iQcniFoVurbnujcdf{âji,bnf{^Q}�f{}�i,x_u�46`�i,grf{urm$�r�,x_u
��grf{ur}_grf{urm]f{}	^F�_mnujcdv�ilbnf{^Q}_mj�,i,}_xVx_u
��grfhur}_grf{urm]f{}~^Q`�cÏ��i,mnf{g]`_}_x_ujcÎ�
mnb$il}_x_fh}_a¢^,s0f{}Obpur}_mnf{bçz�g
\�i,}_aQuQ��[]\_urmnu�x_u
��grf{ur}_grf{urm�\�i(vQu|mpfhaF}_f���gjil}Ob�gr^F}_mnu�4O`_ur}_grurm�s�^Oc]cdf{m$q�o~i,}�ilaQujoVur}6b
f{}~bn\_u]¶�bnk/i,}6bnf{g�i,}_x,5�`_k�sEgr^6i,mnb$i,k6cduraQf{^Q}_m�^,s�bn\_u���}_f{bnurx�£6b$i,bpurm¤i,}_xVf{}~bn\_u65�`_k�sn�OÍ�iQcyfh�_�8uji,}M�Qi,}_x~��i,grf���g
gr^Oi,mpbnm�^,s�ÄÅur�Of{gr^��V£6b$cd^Q}_a¢fh}6bnujcdurmpb|bn\_ujcyu
s�^Ocyu�ur�Of{mnbnm�f{}=f/oVe�cd^,v6fh}_a�bn\_u~i,grgr`�cnilgrz�^,swmp\_^Ocdbd�çcnil}_aQu � ¸,Ý,�ÃÝ87
\��2grzOgrk{^Q}_u�f{}Obpur}_mnf{bçz�s�^Ocyurgji,mnbnm>i,}_x�f{}�ur�6bnur}_x_f{}_a=mn`_g
\�st^Ocdurgji,mpbnm�bn^�k{^Q}_aFujc>e8ujcdf{^Ox_m(�wi,m>urv6f{x_ur}_grurx"�Oz
bn\_u2sÃi,grb�bn\�i,b�bn\_u § i,bnf{^Q}�i,k���`�cncdf{gji,}_u~Í]ur}6bnujc��8uraOi,}=bn^�o~iFq,u2��vQu
�Ãx�i(z�b$cni,grq�i,}_x�f{}6bnur}_mnf{bdz�st^Ocdurgji,mnbpm
f{}�¸Q¹Q¹QÇ_��[]\_u���vQu
�Ãx�i(z¢s�^6cdurgji,mnb]e�cd^Q�_k{ujo�}_urgrurmnm$iQcyfhk{z�f{}6vQ^Qk{vQurm�e�cdurx_f{grbnf{^Q}�^,swb
cd^Qe_f{gji,k;grzOgrk{^QaFur}_urmnf{m|^,vQujc
^6gruji,}_m�ilxj�$i,grur}6b�bn^¢e�^Qe_`_k/i,bnurx=iQcduji,m(��[]\O`_m(��f/oVe�cd^,vQujo!ur}Obnm]f{}=^Q`�c]`_}_x_ujcdmpb$i,}_x_f{}_a�^lswb$cd^Qe_f{gji,kMgrz6grk{^Q}_u
f{}Obpur}_mnf{bçz¢g$\�i,}_aFu|i,}_x~b$cy^Qe_f{gji,k�grz6grk{^QaQur}_urmnf{m �*� \_f{g
\�f{mM�n`_mpbwbn\_u��Acdmnb�mnbnure~^,s�fh}6bnur}_mnf���gji,bpfh^F}�� � ^Q`_k{x�\�i(vQu
mnf{aQ}_f���gji,}6b�e�cni,grbpfhgjilkA�8ur}_u
��bnm�f{}�f/oVe�cy^�v6f{}_aVfh}6bnur}_mnf{bdz¢s�^Ocyurgji,mnbnmj�

¶:9(� � urujq���urkhxVe�cd^FaOcniQo � i,mMgr^Q}_x_`_grbpurx>f{}�ÆjÌFÌ_Æ�bn^�x_^6gr`�oVur}6b0i,mne8urgrbnmM^,s�b
cd^Qe_f{gji,k,grzOgrk{^QaFur}_urmnf{m�fh}2bn\_u
uji,mnb���i,grf���gQ��[�\_fhm�e�cd^,�nurgrbj�6gji,k{k{urx�bn\_uV[0cy^Qe_f{gji,k0É��6e�ujcyf¿o!ur}Ob�f{}�ÄÅur�Of{gr^ � [�É�Ê�Ä�É�Ê��r� � i,m�gjiQcpcdf{urx�^Q`_b
f{}�¶�gjile_`_khgr^¢fh}<;Q`_k{zQ�Ã¶�`_aQ`_mnbVÆjÌQÌ�ÆQ� ¦ \_f{k{u	f/oVe8^Ocdb$il}Ob]f{}_mnf{aQ\6bnm � ujcdu�aQk{uji,}_urx�sÃcd^Oo bn\_u>[�É�Ê�Ä�É�Ê ��urk{x
e�cd^Qa6cniQo��8bn\_ujcdu � ujcduVmnurvQujcnilk¤iQcyuji,m�^,s�x_u
��grf{ur}_grz�bp\�i,b�gji,}��8u~f{x_ur}Obnf���urxM���6^OcÐur�¯iQo!e_khuQ�Ï^Q�_mnujcdv,i,bnf{^Q}_m
mn`6�;ujcdurx"sÃcd^Oo i=k/i,grq�^,s�i,grgr`�cpi,bnu�x�cd^Qe_mp^Q}_x_urmj��\_f{aQ\6�çcdurmp^Qk{`_bnf{^Q}Öi,f/cd�8^Ocd}_u ä ^Qe_e_k{ujc~cpi,x�iQcdmVgji,e�i,�_k{u�^,s
m$iQo!e_khf{}_a2gr^Q}OvFurgrbnf{vQu
�Ãmngji,k{u]`_e�x�cni�s�bnmwil}_x~x_^ � }_x�cni(stbnmj�jiÐk/i,gµq2^,s;^Ogrujil}�oVuji,mn`�cyujoVur}Obpmj�ji,}_x~bp\_u�f{}�i,�_f{khf{bdz
bn^2m$iQoVe_k{u�bn\_u�ur}6bnf/cdu|x_ure_bp\~^,sMbn\_u�b$cd^Qe8^Qmne_\_ujcduQ��¡t}�i,x_x_f{bnf{^Q}M�6bn\_u�`_mnu�^,s0i�mnf{}_aQk{u>i,f/cdgjcpi(s�b�gr^6oVe�cd^OoVf{mnurx
^Q`�c]i,�_f{k{f{bçz�bp^	mpbn`_x_z�mpf¿o2`_k{b$i,}_ur^F`_mnk{z�m$o¢i,k{k��Ãmpgji,k{u>i,}_x�x_f{mnbn`�cd��i,}_gru
�Ãmpgji,k{u�e_\_ur}_^OoVur}�i_�

¡¥}�mpe_fhbpu|^,s�bn\_u�mn\_^Ocybngr^OoVf{}_aQm�^,s�[�É�Ê�Ä�É�Ê	�Fbn\_u�e�cd^,�nurgrb � ilm�i,�_k{u�bn^>mnbp`_x_z~bn\_u�aQur}_urmpfhm]^,sÏs�^Q`�c�uji,mnb
��i,grf���g>b
cd^Qe_f{gji,kMgrz6grk{^Q}_urm|f{}�i¢e�ujcdf{^6xÈ^ls¤mnf{� � urujqFmj��[]\_f{m�f{m>i~o2`_g$\�\_fhaF\_ujc|cnilbnu�bn\�i,}�\�i,m���urur}�st^Q`_}_x
bn^���u�e�^Qmnmpfh�_k{u�f{}�bn\_u�¶�bnk/i,}6bnf{g~��i,mpfh}M��[]\_u~\_f{aQ\"ijv,i,f{k/i,�_f{khf{bdz�^,s�b$iFcdaQurbnm�f{mVx_`_u~bn^�bn\_uVsÃi,grbnm>bp\�i,b � Æj�
bn\_u�uji,mpb���ilgrf���g�\�i,m�bp\_u|\_f{aQ\_urmnb�cni,bnu�e�ujc]`_}_f{b|iFcduji�^,s�b$cd^Fe_fhgjilk�grz6grkh^FaQur}_urmnf{m�f{}�bn\_u � ^Ocdk{xM�_i,}_x � ¸Q��bn\_u
grz6grkh^FaQur}_urmnf{m|cduraQf{^Q}�f{m�ujilmnf{khz�ilgrgrurmnmnf{�_k{u>�6z cdurmpujiQcdg
\�i,f/cdgjcni(stb�s¥cy^Oo bn\_u�mn^Q`_bn\_ujcy}�gr^Oilmnbw^,swÄ�ur�6f{gr^��

¡¥}>bn\_u�Æ(¸]zQujiQcdmÏmnf{}_gru�[�É�Ê�Ä�É�ÊV� � u�\�ijvFu�x_urvQurk{^Qe�urxVi]}O`�o2�8ujc;^,s�}_u � ^Q�_mpujcdv�i,bpfh^F}�i,k,bn^O^FkhmÏe�ujcdbnf{}_ur}6b
bn^~bp\_u>mnbn`_x_z�^ls¤b$cy^Qe_f{gji,kMmnbn^6cnoVmj��¶�oV^Q}_a¢bn\_urmnu	iFcdu�\_f{aQ\=mne�i,bnf/i,k0cyurmn^Qk{`_bnf{^Q} ä ^Qe_e_k{ujc�cni,x�iQcdm � § Í]¶���ÒÓm
É�= ä Ñ��]¶��¾��i,grgr`�cpi,bnu�x�cd^Qe_mp^Q}_x_urm¤il}_x	ur�6e�ur}_x�il�_khu�^Ogruji,}Ve�cd^F��urmj�05��w£V}�i(v6f{aOi,bnf{^Q}M�,i,}_x	i � fhx_ujc�v,iQcdf{urbdz
i,}_x�sÃcdu�46`_ur}_grz�^,s�gr^,vQujcni,aFu�^,s�m$i,bnurk{k{f{bnu	oVujilmn`�cdujoVur}6bnmj��¡t}Èilx_x_fhbpfh^F}M�_}_u � bn\_ur^Ocyurbnf{gji,k;fh}_mpfhaF\Obnm�i � i,f{b]bn^
��u2bnurmnbnurx�i,aOilfh}_mpb�^F�_mnujcdv�ilbnf{^Q}_mj�

£6urvFujcni,k0oV^6x_ujcd}�i,f/cde8^Ocdbnm|ilkh^F}_a�bn\_u~Ä�ur�6fhgjil}Ègr^6i,mnb�e�cd^,vOf{x_u2s¥ilgrfhk{f{bnf{urm>`_m
i,�_k{u~�Oz�cyurmnujiQcdg
\Èi,f/cdgjcpi(s�b(�
[]\_urmnu�s¥ilgrfhk{f{bnf{urmwi,k{k{^ � uji,mpz�i,f/cdgjcpi(s�bMi,grgrurmpm0bn^�vOf/cdbn`�ilkhk{z>i,k{k_��i,grf���gwb$cy^Qe_f{gji,k,mnbn^Ocno!mAujilmnbM^,sAi,�8^Q`_b
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¡t}4ilx_x_fhbpfh^F}M�wbn\_ujcyu�f{m~aOcy^ � fh}_a�mngrf{ur}Obpf���g�ur�Oe8ujcdbnf{mnu�^Q}�b$cd^Fe_fhgjilkwmnbn^6cnoVm>f{}ËÄ�ur�6fhgr^�i,}_xIil}"fh}_gjcyuji,mnf{}_a
i � iQcdur}_urmnm�^,sMbn\_u�f/oVe8^Ocdb$i,}_gru�^,sMbn\_f{mw}�i,bn`�cpi,k_e_\_ur}_^OoVur}_^Q}¢bn^�bn\_u�urgr^Q}_^6o>zQ�Ff{}6s¥cnilmnb$cd`_grbn`�cyuQ��i,}_x¢e_`_�_khf{g
� urk{k���urf{}_a"^,s	bp\_fhm�gr^F`_}Ob$cyzQ� [�\O`_mj� � u�gji,}Ëgr^Q`_}6b�^F} o2`_bn`�ilkhk{zËi,x_v�i,}6b$i,aFur^Q`_m~gr^Qk{k/i,��^6cni,bnf{^Q}_m � f{bn\
Ä�ur�6f{gji,}�f{}6vQurmnbnf{aOilbn^Ocdm�fh}�bp\_fhm�e�cd^,�nurgrbj�

¡¥}�£6ure_bnujo2��ujc]i,}_x�Ñ�grbn^F��ujc�^,s¤¸Q¹F¹_Æ�i>k/iQcyaQu���urk{x�e�cd^QaOcniFo�gji,k{k{urx�Éw��¡ÃÍ�¸Q¹F¹_Æ � É�i,mnb]��i,grf���g>¡t}6vQurmnbnf��
aOi,bpfh^F}�^,s�Í]k{f¿o¢i,bnuj�]bn^6^Oq2e_k/i,gru � fhbp\�bn\_u|aF^Oi,k;^,s0�8urbnbnujc�`_}_x_ujcdmnb$il}_x_fh}_a¢bn\_u|gr^F`_e_khurx�^Ogrujil}6�çi,b$oV^Qmpe_\_ujcdu
mnz6mnbnujo�f{}Èbp\_u	b
cd^Qe_f{gji,k�uji,mnb���i,grf���g � ��i(z_oV^Q}_x�urb�i,kt�/�M¸F¹Q¹,ÝO�r��Ñ�}_uV^,s�bn\_u2��ur}_u
��bnm�^ls�bn\_f{m�e�cd^,�nurgrb]st^Oc
b$cd^Fe_fhgjilk0mnbp^OcnoÿcdurmnujiQcdg
\ � i,m�bp\_u	x_urvFurkh^Fe�oVur}Ob�^ls�mnf{aQ}_f���gji,}6b	i,x_x_f{bnf{^Q}�ilk�fh}_mpfhaF\Ob�f{}6bn^�bn\_u~grk{f/o~i,bn^Fkh^FaQz
i,}_x~v,iQcdf/i,�_f{k{f{bçz¢^,sMx_urure~gr^Q}6vQurgrbnf{^Q}~f{}�bn\_u|cduraQf{^Q}M��[]\_f{m�qQ}_^ � k{urx_aQu � f{k{k;\_urkhe�f{}�e_k/i,}_}_f{}_aV^,s;st`_bn`�cdu���urk{x
e�cd^Qa6cniQoVm�bn\_ujcduQ�

[�\_u�gr^Q}6vQujcdaQur}_gru�^lsE}_u � bn\_ur^6cdurbnf{gji,k_f{}_mnf{aQ\6bnm�i,}_x~f/oVe�cd^,vQurx~^F�_mnujcdv�ilbnf{^Q}�i,k_bn^6^Qk{mwf{}_x_f{gji,bnurm�bp\�i,b�bn\_u
bnf/oVu�f{m�cdf{aQ\ObEs�^OcÏi�o~ij�p^Oc�^Q�_mnujcdv,i,bnf{^Q}�i,k,bn\�cd`_mpbA^F}>bn\_u�f{mnmn`_urm�^,s_b$cd^Qe_f{gji,k,grz6grk{^QaQur}_urmnf{m�i,}_x�f{}Obnur}_mpf���gjilbnf{^Q}M�
[]\_u�aQur^QaOcnile_\Oz|il}_x>grk{f/o~i,bn^Qk{^QaFz|^,s_bn\_u�uji,mnbnujcd}>��ilgrf���g]cduraQf{^Q}>i,m � urk{k¯i,mÏbn\_uwf{}6sÃcni,mnb$cy`_grbn`�cdu�i,}_x>ur�6f{mnbnf{}_a
qF}_^ � khurx_aFu|��i,mpu�i(v�ilfhk/i,�_k{u�bn\_ujcyu|mnb
cd^Q}_aQk{z~mn`_aFaQurmnbwbp\�i,bwbn\_u�ujilmnb���i,grf���g�f{m�bn\_u�oV^Qmpb�i,e_e�cd^Fe�cdf/i,bnu�vQur}6`_u
st^Oc�bn\_f{m�e�cd^��purgrbj�
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◦ − 27

◦
Í]��K � ����mn`8J�grf{ur}6b

x_f{mnb$i,}_gruÐs¥cy^Oo bn\_u2u�4O`�i,bp^Oc �
> 5

◦ − 8
◦
��KAil}_x � gj� � ujiQq~vFujcdbnf{gji,k � f{}_x=mn\_ujiQc�bn\�cd^Q`_aQ\�bp\_u>b$cd^Fe�^Qmne_\_ujcyuQ�

[Ï^	bp\_urmnu�gr^Q}_x_f{bnf{^Q}_m|ÄÅg�L]cdf{x_u>i,}_xNMEur\�c � ÆjÌI7_Æj��i,x_x_urx�bn\_u�e�cdurmnur}_gru�^,s¤i2e�cdu
�Ãur�6fhmpbnf{}_a	b
cd^Qe_f{gji,k � uji,bp\_ujc
mnz6mnbnujo��¾mn`_g$\>ilm0i,}�uji,mnbpujcdk{z � ijvFuQ�$f{}Vi,}�ur}Ov6f/cd^Q}�oVur}6b � f{bn\�mp`8J�grf{ur}Obnk{z�mnb$cd^F}_a�grz6grk{^Q}_f{g�cdurk/i,bpfhvFu�vQ^Ocdbnf{grf{bdz
}_ujiQc�bn\_u�mn`�cçs¥i,gru�i,}_x�mn`8J�grfhur}6bnk{z�mnb$cy^Q}_a	i,}6bnf{grz6grkh^F}_fhg2vQ^Ocdbpfhgrf{bdzVf{}�bn\_u�`_e_e8ujc]b$cd^Qe8^Qmne_\_ujcduQ�

Ä�i,}6z�bn\_ur^6cdf{urm|^,s�b$cd^Fe_fhgjilkMgrzOgrk{^QaFur}_urmnf{m�s�^6gr`_m|^F}�bn\_u	o~il}_}_ujc]f{} � \_fhg
\=grzOgrk{^Q}_urm�gji,}�fh}6bnur}_mnf�stz � ^Oc
}_^Qb�f{}6bnur}_mnf�s�z_��f{}�f{mn^Qk/i,bnf{^Q}VsÃcd^Oo�^Fbn\_ujc�x_f{mnbn`�cd��i,}_grurm�f{}�bn\_u�ur}6vOf/cd^F}�oVur}Ob � Ñ�^�z6iQo~i_�QÆ(Ì&9QÌ�KQ�]^Fbn`_}_}_^>i,}_x
Éwo¢i,}O`_urkt�8ÆjÌ&7Qæ�K,Éwo¢i,}O`_urkt�8ÆjÌ&7QÌ_�_Æ(ÌQÌQÞ�K0M;ur\_}_x_ujcr�6¸Q¹Q¹_Æj�¾�M£6`_g$\�oVurg
\�i,}_f{m$oVmwiQcdu]bdz6e_fhgjilkhk{z�il�Of{mnz_o~oVurb$cyfhg
f{}=urmnmnur}_gruQ�;i,}_x�^,stbnur}�x_ure�ur}_x=^Q}�bp\_u>f{}Obpujcni,grbnf{^Q}��8urb � urur}�bn\_u>bn\_ujcpoV^Ox_z6}�iQoVf{g�g
\�iQcni,grbpujcdf{mnbnf{grm�^,s�bn\_u
gr^Ocdu�ur}6vOf/cd^Q}�o!ur}Ob~i,}_x�gr^Q}6vQurgrbnf{^Q}M��[�\_fhmVf{m�i,}�f/oVe8^Ocdb$il}Ob2fhx_ujilkhf{âji,bpfh^F} � \_f{g
\4o~i(zÈ\_^Fkhx"bp\_u�q,urz�bn^
grz6grkh^FaQur}_urmnf{m�i,}_x�f{}Obnur}_mpf���gjilbnf{^Q}"f{}"grujcdb$i,f{}�grf¿cygr`�oVmnb$i,}_grurm(�0�_`_b¢fhbVf{m�i,}�urvQur}6bn`�i,k{f{bdz � \_f{g$\"f{m�cpiQcdurk{z
cduji,k{f{ârurxM��¶�v�iQcyfhurbdz�^,s0^Qbp\_ujc�sÃi,grbn^6cdmwgji,}�ur}6bnujc�bn^~bpfhe�bp\_u���i,k/i,}_gru�s�^6cw^6c�ilaOi,f{}_mnb]x_urvQurk{^Qe�oVur}6bj�

¶�}�i,x_x_f{bnf{^Q}�ilkwmnurb�^,s�bn\_ur^6cdf{urm>gr^Q}_grur}6b$cni,bpurm|^Q}ºbn\_u�i,mnz_o~oVurb
cdf{g	mpb$cd`_grbn`�cduV^,s�x_urvQurk{^Qe_f{}_a�b$cd^Qe_f{gji,k
grz6grkh^F}_urm	i,}_x�e�cyu
�ÃgrzOgrk{^Q}_u�x_f{mnbn`�cd��i,}_grurm(���6^OcÐfh}_mpb$i,}_gruQ��Ä�^Q}6bnaQ^6oVujcdz�i,}_x�å�ilkhk{ur}6��i,g
\ � ÆjÌQÌFæQ�r�;Ä�^Q}6bd�
aQ^Oo!ujcdzÈi,}_x"É�}�ilaQ^Q}_f{^ � Æ(ÌQÌ&7Q�r�Mil}_xIÉ�}�i,aQ^Q}_f{^Èil}_x�Ä�^Q}6bnaQ^6oVujcdz � ¸Q¹Q¹_Æj��st^6gr`_m>^Q}�bn\_u � i(z�fh} � \_fhg
\
i,mnz_o~oVurb
cdf{g�vQ^Ocdbpfhgrf{bdzVx_f{mnb$cdf{�_`_bnf{^Q}_m � f{bn\�m$o~i,k{k��Ãmngji,k{u�mnb
cd`_grbn`�cdu�urvF^Qk{vQu|f{}6bn^>bp\_u�oV^F}_^Qk{fhbp\_fhg�gr^6cdu|vF^Ocdbnur�
^,s�i�o~i,bp`�cduVgrzOgrk{^Q}_uQ��[]\_urmnuVgji,k{gr`_k/i,bnf{^Q}_m~iQcyu	e8ujcdbnf{}_ur}6b>bn^�bn\_u¢fh}6bnujcnilgrbnf{^Q}=��urb � urur}�bn\_uVgr^Ocdu~vF^Ocdbnur�
^,swiVgrz6grkh^F}_u>i,}_x�vQ^6cdbnf{grf{bçz¢e�cd^Ox_`_grurx��6z�x_urure�gr^Q}6vQurgrbnf{^Q}�f{}Ècni,f{}6��i,}_x_m�^Oc�^Qbn\_ujc�x_f{mnbn`�cd��i,}_grurm�fh}�grk{^Qmnu
e�cd^,�6f¿o!fhbdz~bp^	bp\_u�gr^OcduQ�

[�\_u�`_e_mngji,k{u�aOcd^ � bp\>e�cd^6grurmnm]x�cdf{vQur}��OzVbn\_u�vQ^Ocdbpfhgjilk_\_^Qb]bn^ � ujcym0f{m�f{k{k{`_mnb$cni,bpurx�grk{ujiQcdk{z~f{}�bn\_u�i,}_f/o~i(�
bnf{^Q}�^ls�bn\_uVst^Ocno¢i,bnf{^Q}�^ls�b
cd^Qe_f{gji,k�grz6grkh^F}_u ä f/i,}�i_�Mmpf¿o2`_k/i,bnurx � f{bn\�bn\_u�Ä�Ä�Þ�oV^Ox_urk�`_mnf{}_a�\_^Ocyfhâr^F}Ob$ilk
aOcdf{x�mne�ilgrfh}_a¢^,s

3
q6o ^Q}�bn\_u���}_urmnb|o!urmn\M��[]\_u ä f/i,}�i~i,}_f/o~i,bpfh^F}�f{m�mn\_^ � } ilb

OQP&P0RTS3U&U8V8W&X)Y[Z&ZQV%\^]�YIP0_"`8Z.]ba)`[W)`8Z0PQYIP�V.]bV*c)deU8V0f�X8a*U8gihQ_IR�W*`IP�Z&U0j�`0fQPeXQa&XiPQkQlIc�X&Yi\"Y.]�O8P&_"W
£_i,x_k{ujc � Æ(ÌQæ&9_�8ÆjÌQæ&7Q��}_^Qbnurx�bn\_u�f/oVe8^Ocdb$il}_gru|^,s�bn\_u�e�cd^,�6f/oVf{bçz¢^,s�i!b$cd^Qe_f{gji,k;`_e_e�ujc�b$cd^Qe8^Qmne_\_ujcdf{g�b$cd^Q`_aQ\
� [���[�[���x_f{mnbn`�cd��i,}_gru�bn^~bp\_u|x_urvQurk{^Qe�o!ur}Ob�i,}_x�f{}6bnur}_mnf���gji,bnf{^Q}�^,s � urmnb���ilgrf���g�bdz6e_\_^O^F}_mj� � \_f{k{u	�¤s�u
�;ujc
� ÆjÌFÞ&9_�QÆjÌFÞ&7Q��i,}_x~Í]\�i,k{k/i�i,}_x~��stu
�Aujc � ÆjÌI7Q¹Q�;}_^Qbpurx	bp\_u�f/oVe8^Ocdb$il}_gru�^ls�bn\_u�gr^Q}6vQujcdaQur}_gru�^,s�urx_x_z~i,}_aQ`_k/iQc
oV^Oo!ur}Obn`�onm�`_�=bn^�b$cd^Qe_f{gji,k�grzOgrk{^QaFur}_urmnf{mj��Ä�`_g
\"i,bnbnur}6bnf{^Q}=\�i,m>mp`_�_mnu�4O`_ur}6bnk{z��8urur}�e�i,f{x�bn^�bp\_u�cd^Qk{u
^,sw`_e_e8ujc�khurvFurk�e�^Qbnur}6bnf/i,kMvF^Ocdbnf{grf{bdz�i,}_^Oo~i,k{f{urm�fh}ºbn\_u�st^Ocno~ilbnf{^Q}�i,}_x�f{}6bnur}_mnf���gji,bnf{^Q}=^,s]b$cd^Qe_f{gji,kÏmnbn^Ocno!m
� uQ��a��/�_ÄÅ^Qk{fh}�iFcdf0i,}_xpo�^Qk{k/iQcd^8�AÆ(Ì&7QÌ�K6Ä�^Qk{f{}�iQcdf0il}_xqo�^Qk{k/iQcd^8�MÆjÌQÌQ¹eKQL�^Qm$iQcyb�i,}_xpL]iQcdbn^Qk{^��;ÆjÌFÌ_Æ&KQÄ�^Fkhf{}�iQcyf��
£_qF`_�_fhm(��i,}_xpo�^Qk{k/iQcd^��;ÆjÌFÌQÞ�KQurbpgQ���r�

[�\_u�urmnmnur}6bnf/i,k�e_\6z6mnf{gji,k�e�cdf{}_grf{e_k{urm���ur\_f{}_x�`_e_e8ujc�b$cd^Fe�^Qmne_\_ujcyfhg�fh}8m�`_ur}_grurm�i,e_e�ujiQc�bn^���u�gji,e_bn`�cyurx~�Oz
bn\_u~bp\_ur^Ocdurbnf{gji,k � ^OcnqÅ^,s|Ä�^Q}6bnaQ^6oVujcdzÈil}_x��_iQcncdurk{k � ÆjÌFÌQÇQ�r�~¡¥}�bn\_f{m~oV^6x_urkwbn\_ur4O`�i,mpf��Ã��ilk¿il}_grurx�k{f�s�bpfh}_a
i,b~`_e_e8ujc~k{urvQurk{m�x_`_u�bn^ºbn\_uÈi,e_e�cy^Oi,g
\�^,s>iºb$cd^Qe8^Qe�i,`_mnu�e�^Qbpur}Obnf/i,k]vQ^6cdbnf{grf{bçz"i,}_^Oo¢i,k{z�f{m�b$cni,}_m$o!fhbpbnurx
bn^�bn\_uVk{^ � ujc�b$cd^Qe8^Qmne_\_ujcdu2f{}�cduraQf{^Q}_m � \_ujcyu>e�cdu
�Ãur�6f{mnbnf{}_a�oV^Qf{mnb�gr^Q}6vQurgrbnf{^Q}�k{^ � ujcdm�bn\_uVu
�AurgrbpfhvFu~mnb$i,bpfhg
mnb$il�_fhk{f{bdz�^,swbn\_u2b$cd^Qe8^Qmne_\_ujcdu�bn^¢}_ujiQcÎ�Ãârujcd^���[�\_fhm�k{f�stbnf{}_a�gji,`_mnurm�k{^ � �Ãk{urvQurk�mne_f{}O`_eM�;urmne8urgrf/i,k{khz=f{}�cduraQf{^Q}_m
� f{bn\�e�cdu
�Ãur�6f{mnbnf{}_a~e8^Qmnf{bnf{vQu>cdurk/i,bnf{vQu�vF^Ocdbnf{grf{bdz�i,b]k{^ � khurvFurkhm(�

¶ cyu�4O`_f/cdujoVur}6b�fh}�oV^Qmnb�bn\_ur^Ocdf{urm�^,s>b$cd^Fe_fhgjilk|grz6grk{^QaQur}_urmnf{mj��f{}_grk{`_x_fh}_aãbn\�i,b�^,s	Ä�^F}ObnaF^OoVujcdz"i,}_x
�_iQcncyurkhkt��f{m~bp\_u cdurx_`_grbpfh^F}�^,s�bn\_u�u
�AurgrbpfhvFu�mnb$i,bnf{g~mpb$i,�_f{k{fhbdz�bp^Èk{^ � v,i,k{`_urm~f{}"bn\_u�gr^Ocdu~^,s�bn\_u~f{}_grf{e_fhur}6b
grz6grkh^F}_uQ�	[]\_u~q,urz�urk{ujoVur}Ob�\_ujcyu	f{m2bn\_uVmn`_e_e�cdurmnmnf{^Q}=^,swgr^F}OvQurgrbpfhvFurkhz�e�cd^6x_`_grurxÈx_^ � }_x�cpi(s�bpm � Éwo¢i,}O`_urkt�
ÆjÌQÌFÞ�Kw��i(z_oV^Q}_xM��=tsFe�urâQ�]i,}_xu=tsQe8urâQ�|ÆjÌFÌ&7Q�r��[]\_u�urk{f¿o!fh}�ilbnf{^Q}4^,s�e_k¿il}_urb$iQcdz��8^Q`_}_x�iQcdz�k/i(zQujc � ��L�=M�
^Q`_bbm�^ � m�e�cd^6x_`_grurx~�6z>x_^ � }_x�cni(stbnm0ilkhk{^ � m�bn\_u]fh}8m�^ � ^,sM`_e8x�cni(stb¤i,f/c � f{bn\V}_^Q}6�Ãârujcd^>i,�_mn^Fkh`_bpu�vF^Ocdbnf{grf{bdz>bn^
mne_f{}�`_e�bp\_u�kh^ � �Ãk{urvQurk;grf/cdgr`_k/i,bnf{^Q}M��[]\_u�x_urvQurk{^Qe�oVur}6b]^,s¤bp\_fhm�grf¿cygr`_k¿ilbnf{^Q}�f{m|bnf{urx�bn^Vbn\_u�x_urvFurkh^Fe�oVur}Ob�^,s
bn\_u � iQcno�gr^Ocdu�g
\�iQcni,grbnujcyfhmpbnf{g�^ls0b$cd^Qe_f{gji,k_grz6grk{^Q}_urmj�_i,}_x�k{uji,x_m�bn^2bn\_u|e�cy^Ox_`_grbnf{^Q}¢^,s0bn\_u�f{}Obnur}_mpu|mn`�cçs¥i,gru
\_uji,bvm�`_�6urm|}_ururx_urx�bn^Vx�cdf{vQu�bp\_u�grzOgrk{^Q}_u2\_uji,b]ur}_aQf{}_uQ�

Ç



¡¥b]st^Qk{kh^ � m�bn\�i,b]bn\_^Qmnu�sÃi,grbn^Ocdm]gr^Q}6b$cd^Fkhk{f{}_a~bn\_u�ur�6f{mnbnur}_gruVi,}_x�f{}Obnur}_mpfhbdz�^,s�x_^ � }_x�cni(stbnm�iQcyu�gjcd`_grf/i,kMbn^
grz6grkh^FaQur}_urmnf{m�i,}_x¢grzOgrk{^Q}_u�f{}6bnur}_mnf���gji,bnf{^Q}M��[]\_f{m�fhm�urvOf{x_ur}6bwf{}�bn\_u�i,}�i,k{zOmpfhm�^,sAbp\�cduru]gji,mnurm�^,sMgrz6grkh^FaQur}_urmnf{m
^Q�_mnujcyvQurx�f{}I[�É�Ê�Ä�É�ÊV�M[]\_u~e�cyurgr`�cdmn^Oc�bn^�\O`�cpcdf{gji,}_u�É�}�cyfw46`_u�\�i,x�ur�6bnur}_mnf{vQu~x_^ � }_x�cni�s�bnm�x_`�cyfh}_a�bn\_u
e�ujcyfh^6xËf{} � \_f{g
\4f{b � i,m¢^Q�_mnujcdvQurxM�]i,}_xãfhbpm�mne_f{}6`_e � i,m~mpfhaF}_f���gjil}Obnk{z"x_urk/i(zQurxM�áÑ�}ãbn\_u�^Fbn\_ujcV\�i,}_xM�
x_^ � }_x�cni(stbnm � ujcdu � ujiQq�f{}�bn\_u�e�cdurgr`�cdmp^Oc�bn^x5�`_f{k{k{ujcnoV^���i,}_x�f{bVfh}6bnur}_mnf���urx4cnile_fhx_k{zQ�=�6u
s¥i�mnb
iQcdbnurx=^Q`_b
cni,e_f{x_k{z�f{}Obpur}_mnf�s�z6f{}_a��;�_`_b|f{bnm�x_urvQurk{^Qe�oVur}6b � i,m�bpujoVe�^OcpiQcdf{k{z iQcpcdurmnbnurx � \_ur}�x�cyz�i,f/c�e8ur}_urb$cni,bnurx�bp^~bn\_u
gr^Ocdu�^,s�bn\_u�mnz6mnbnujo��

¡¥}~uji,g
\~^,sMbn\_u|il��^,vQu�gji,mpurmj�,f{}Obnur}_mpf���gjilbnf{^Q}�^F}_khzV^6grgr`�cncdurx � \_ur}�bn\_u�mn\_ujiQc�i(vQujcni,aFurx	^,vQujc�bp\_u�mnbn^Ocpo
gr^Ocdu � i,m � ujiFq���[]\_u2ur�¯ilgrb|oVurg
\�i,}_f{m$oVm��Oz � \_f{g$\=mn\_ujiFc]mn`_e_e�cdurmnmpurm|b$cy^Qe_f{gji,k;mnbn^Ocno x_urvQurk{^Qe�oVur}6b|i,}_x
f{}Obpur}_mnf���gji,bnf{^Q}Ècyujo~i,f{}�`_}_grk{ujiQcr��[]\_ujcduViQcdu�b � ^�o~i,f{}�\6z6e�^Qbn\_urmpurmj��cdurmne8urgrbnf{vQurk{z�x_zO}�iFoVf{g	i,}_x�bn\_ujcnoV^,�
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�Aurgrbpm>^Q}�bp\_u!cpi,bnf{^�^,s�gr^Q}6vQurgrbnf{vQuVbn^�mnb$cpi,bnf�s�^6cno e�cdurgrf{e_f{b$i,bnf{^Q}M��¡t}_x_ururxM��e�cdurgrf{e_f{b$i,bnf{^Q}ºg$\�iQcpi,grbnujcdf{mnbnf{grm
v�iFcdf{urx�aOcyuji,bnk{z>f{}~bn\_u�uji,mnbw��ilgrf���g�x_`�cdf{}_a	Éw��¡ÃÍ�¸F¹Q¹_ÆQ�(x_ure�ur}_x_f{}_a~^Q} � \_urbn\_ujc�gr^Q}6vQurgrbnf{^Q} � i,m�^6grgr`�cncdf{}_a
f{}�e8^Qk{kh`_bpurx�^Oc�grk{uji,}Èilf¿c �tä iFcncdurk�L]i,`�o!aOiQcdx_}_ujcr�Fe�ujcdmp^Q}�i,k�gr^6o~o2`_}_fhgjilbnf{^Q}M�_¸Q¹Q¹QÇQ�¾�

�t���"��« ¬§i®"¨�£�¡�¯&¨� �¡�¢"£D¢�¥±°.¢	 ��Q£� �¡�¨�²�³"¢	§� �¡��0¡� ´
�]urgrur}6b � ^Ocnq]mp`_aQaQurmnbnm8bn\�i,b;b$cd^Fe_fhgjilk�mpbn^OcnoVm8x_^Q}MÒÓbMmpe_fh}�`_e2f{}	i�gr^Q}6bnf{}O`_^Q`_m(�rm$oV^6^Qbn\�o~i,}_}_ujcr�¾�_`_bMx_urvQurk{^Qe
f{}�o2`_k{bnf{e_khu�mnbnure_m�i,m�mnb
cd^Q}_a�gr^Q}OvFurgrbnf{vQuV�_`�cdmnbnm�gr^Q}6vQujcdaQuVi,f/c�i,}_x�gr^Q}_grur}6b$cni,bpu�vQ^Ocdbnf{grf{bdz � ÄÅ^Q}6bnaQ^OoVujcyz
i,}_x�É�}�i,aQ^Q}_f{^���Æ(ÌQÌ&7�KMÉ�}�i,aQ^Q}_f{^�i,}_x�Ä�^F}ObnaF^OoVujcdzQ�;¸Q¹Q¹_ÆIK ä ijv6f{m>i,}_xµL�^Qm$iFcdbj�;¸Q¹Q¹_ÆQ�;¸Q¹Q¹F¸�K0��ur}_x�cdf{gµqFmj�
Ä�^F}ObnaF^OoVujcdzQ�jil}_x ä i(vOf{mj�,¸Q¹Q¹,Ý6�r� § `�o!ujcdf{gji,kOmpf¿o2`_k/i,bnf{^Q}_m�mp`_aQaQurmnb�bn\�i,b�bn\_urmnu]gr^Q}6vQurgrbnf{vQu]�_`�cdmnbpm0e�cd^6x_`_gru
grk{^Q`_x6�Ãmngji,k{u�^6c�oVurmp^Qmngji,k{u=vQ^Ocdbpfhgrurm(� � \_f{g
\Öbp\_ur} o!ujcdaQu�i,}_xËmnz_o~oVurb$cdf{âru�bn^�st^Ocno bn\_u=grz6grkh^F}_u�gr^OcduQ�
��^ � urvQujc¾�w^Q�_mpujcdv�i,bpfh^F}_m�^,sVbn\_f{m�e�cd^6grurmnm iFcdu�k{f/oVf{bnurx�i,}_x"sÃcni,aOo!ur}Ob$iFcdzQ��il}_xÖf{b�f{m�}_^Qb�grk{ujiQc�bn\�i,b�i,k{k
b$cd^Fe_fhgjilkAmpbn^OcnoVm�s�^6cno fh}�bp\_fhm�sÃi,mn\_f{^Q}M�

Ñ�}_gru�i2b$cd^Qe_f{gji,k8grzOgrk{^Q}_u�f{m�st^OcnoVurxM�F^Q}_u�o2`_mnb]gr^Q}_mpfhx_ujc�bn\_u�f{}Obpujcni,grbnf{^Q}~�8urb � urur}�bn\_u�grur}Ob
cni,k�vF^Ocdbnur�
i,}_x�bn\_u�e�^Qbpur}Obnf/i,kÏvQ^Ocdbnf{grf{bdz�e�cy^Ox_`_grurx��Oz�gr^Q}6vQurgrbnf{^Q}�f{}=bn\_u	cnilfh}6��i,}_x_mj�][]\_u2vQujcdbnf{gji,k;mnb$cy`_grbn`�cdu�^,s�bn\_u
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e�^Fbnur}Obpf¿ilk�vQ^Ocdbnf{grf{bdzÈi,}_^6o~i,k{f{urm>e�cd^6x_`_grurx�v,iQcdf{urm>�8urb � urur}ºgr^Q}OvFurgrbnf{vQu~i,}_x�mnb$cpi,bnf�s�^6cno�cyuraQf{^Q}_mj�0il}_x�bn\_u
f{}Obpujcni,grbnf{^Q}_m2��urb � urur}�bn\_urmnu�il}_^Oo~i,k{f{urm	i,}_x�bn\_u~mpbn^Ocnoÿgr^Ocyu�iQcdu�ilk¿o!^Qmnb>grujcyb$i,f{}_k{zÈbp^O^�gr^OoVe_k{ur��bn^���u
cdure�cdurmpur}Obnurx��6z�mnf/oVe_k{u2��iQcd^Qb$cy^Qe_f{g|oV^6x_urkhm(�

�t���"��� ¶� �¢	§�·¸ª��°�°�§i�[ª�ª¡�¢"£º¹�´:ª»��8¨�§
¶�m�}_^Qbnurx�i,�8^,vQuQ�6mn`_e_e�cdurmnmnf{^Q}�^ls¤b$cy^Qe_f{gji,k;grzOgrk{^QaQur}_urmpfhm�i,}_x�f{}6bnur}_mnf���gji,bnf{^Q}��6z�mp\_ujiQc]gji,}�b$iFq,u|e_k/i,gru2�Oz
i,b�khujilmnb]b � ^�x_f��Aujcyur}Ob|o!urg$\�i,}_f{m$o!mj�Qf{}_aQurmnbpfh^F}�^,sMx�cdz�i,f/c � bn\O`_m�e�cd^OoV^Fbnf{}_a�x_^ � }_x�cni(stbnm�f{}�bn\_u�gr^Ocduj��i,}_x
x_z6}�iQoVf{g�x_f{m$cy`_e_bnf{^Q}�^ls|bn\_u~vQ^6cdbnur�;� § `�o!ujcdf{gji,kwgji,k{gr`_k/i,bnf{^Q}_m¢\�ijvFu~\�i,x�mn^6oVu�mp`_grgrurmnmVfh}"cdure�cd^6x_`_grf{}_a
^Q�_mnujcyvQurx~b$cd^Fe_fhgjilk_mnbn^Ocno�mpb$cd`_grbn`�cdu � uQ��a��Á�OÄ�iFcnqQm�urb�i,kt�/�;ÆjÌFÌQ¸�KQ�_cni,}�qFk{f{}�urb�i,kt�/�8ÆjÌQÌQÇQ��f{}�bn\_u�e�cdurmnur}_gru�^,s
mn\_ujiQc � L�ur}_x_ujcr��ÆjÌQÌQæeKA�_cnil}�q�i,}_x��]f{bng
\_f{uQ��ÆjÌQÌQÌ_�;¸Q¹Q¹�Æj�r�|¡¥}=e�iQcdbnf{gr`_k/iQcr�8k{^ � k{urvQurk�gr^Q}6vQujcdaQur}_gru2f{m>oV^Qmnb
f{}Obpur}_mnu�^Q}�bn\_u�x_^ � }_mn\_ujiQc�mnf{x_u�^,s�bn\_u�mnbn^Ocno i,}_x � ujiQq,urmnb�^Q}�bn\_u�`_e_mn\_ujiFcwmpfhx_uQ��Í]^Q}6vQurgrbnf{vQu�grurkhk{m�bnur}_x
bn^¢s�^6cnoà^F}Èbp\_u>x_^ � }_mn\_ujiQc�mnf{x_u�i,}_x � cni,e=iQcd^Q`_}_x=bn\_u2urzQu � i,k{k0^ls�bn\_uVmnbn^6cno���cdurk{uji,mpfh}_a�o!^Qmnb�^,swbn\_urf/c
e�cdurgrf{e_f{b$i,bnf{^Q}�^Q}�bp\_u~k{u
s�b2mnf{x_u�^,s�bn\_u�mnbn^6cno��8sÃi,grf{}_a�x_^ � }�mn\_ujiFcr��¡t}6bnujcdurmnbnf{}_aQk{zQ�Ïuji,mnb	��ilgrf���g¢b$cd^Qe_f{gji,k
mnbn^6cno �6u
s¥i � ÆjÌQÌ�Æj��ur�O\_f{�_f{bnurx=bn\_f{m|mpb$cd`_grbn`�cdu�f{}�i~mn\_ujiFcdurx�ur}Ov6f/cd^Q}�oVur}6b�x_`�cdf{}_a�[�É�Ê�Ä�É�Ê � ��i(z¯oV^F}_xM�
=tsQe8urâQ�_i,}_xN=¼sQe�urâQ�;ÆjÌQÌI7Q�r�M��}_x_ujcdmnb$i,}_x_f{}_a2bn\_u|oVurg
\�i,}_f{m$oVm�^Qe�ujcnilbnf{vQu�f{}�mn\_ujiQc�mn`_e_e�cdurmnmnf{^Q}¢^,sMb$cd^Qe_f{gji,k
mnbn^6cnoVmwf{m�gjcd`_grf/i,k;bn^~�8urbnbnujc�aQur}_urmnf{m|i,}_x�f{}6bnur}_mnf{bdz�e�cyurx_fhgrbpfh^F}_mj�

�t���"�¾½ ¿À���i»�¨�£�¡Áª·:ªÂ¢�¥±��°�°.�Q§Ã²��8³"�8².¥b¢"§0�0¡�£�®
[]\_u]o~i,f{}Ve�cd^Q�_k{ujo \_ujcyuwf{m�bn\�i,b � u�k¿ilgµqÐ`_e_e�ujcÏb$cd^Qe8^Qmne_\_ujcdf{gwx�ilb$i � f{bn\Vmn`8J�grf{ur}6bnk{z���}_u]mne�i,gru�cyurmn^Qk{`_bnf{^Q}
i,}_x�ur}_^Q`_aQ\�gr^,vQujcni,aFu|f{}=bnf/oVu>bp^~bnurmnb�ur�6f{mnbnf{}_a�bn\_ur^Ocdf{urmj� ¦ u>}_ururx=bn^¢mnuru>\_^ � bn\_u2grzOgrk{^Q}_u2vQ^Ocdbpur��i,}_x
bn\_u�ilmnmn^6grf¿ilbnurx=gr^Q}OvFurgrbnf{^Q}�cdurmne�^F}_x_m>f{}�e�iFcdbnf{gr`_k/iQc�bn^�bp\_u~e�cd^,�Of/oVf{bdz�^ls�i,}�`_e_e8ujc�k{urvQurk�b$cd^Q`_aQ\M��[]\_f{m
e�cdurmn`�o¢i,�_k{z�gr^Oo2�_fh}_urm�bn\_u�mnbpf¿o2`_k/i,bnf{vQu2u
�Aurgrbnm�^,s�46`�i,mnf{aQur^Qmpb$cd^Qe_\_f{g�k{f�s�bnf{}_a � f{bn\�bn\_u>x_urk{urbnujcyfh^F`_m|u
�;urgrbnm
^,s]mn\_ujiQcr� ¦ \_f{g
\�u
�;urgrb�x_^OoVf{}�i,bnurm�`_}_x_ujc�v,iQcdf{^Q`_m�grf/cdgr`�oVmnb
i,}_grurm�}_ururx_m>bn^��8uVx_urbnujcnoVf{}_urxM�V¶�m>}_^Qbnurx
i,�8^�vFuQ�;bn\_ujcdu~o~i(z��8u~k{fhbpbnk{u�g
\�i,}_gru~bn^�f{}6vQurmnbnf{aOilbnu>bn\_f{m2e�^Qbnur}6bnf/i,k�f{}8m�`_ur}_gru�^Q}=b$cd^Qe_f{gji,k�mnbp^OcnoVm�f{}�bn\_u
uji,mnb���i,grf���gQ�_�_`_b�bn\_f{m�}_ururx_m�bn^V��u2vQujcdf���urxM�

�t���"��Ä ¬Å�0�8¨�£u·Æ¡�Ç�¡�£�®µ¨�£.�:��°�¦G�Q²�²�¡�£�®y¨�£È�¤ �»��Q¡�§,�IÉ��[�0 �ªÅ¢"£Êª �¢	§�·:ª
[]\_u�e_\Oz6mnf{grm]^,s0^6gruji,}�oVf{�Of{}_a~i,}_x�`_e � urk{k{f{}_a~x_`_u�bn^>mnb
cd^Q}_a � fh}_x_m]f{m|cdujilmn^Q}�i,�_k{z � urkhk;`_}_x_ujcdmpbn^O^6xVsÃcd^Oo
i=bn\_ur^6cdurbnf{gji,kwe8ujcdmne8urgrbnf{vQu�i,bVbn\_f{m~e�^Ffh}6bj�"[]\_u�o~ilfh}"e�cy^Q�_k{ujo f{m~f{}4^Q�_b$ilfh}_f{}_a=mn`8J�grf{ur}6b~f{}6s�^6cno~i,bnf{^Q}
i,�8^Q`_b]bn\_u|mpb$i,bnu�^,s0bn\_u�^6gruji,}�^,vQujc � \_f{g
\�b$cd^Qe_f{gji,k;mnbp^OcnoVm]iQcdu�khf/q,urk{z�bn^2e�i,mnmj��£6ujiVmp`�cÎs¥ilgru|bnujo!e�ujcni,bp`�cdu
f{m|f{}_mn`8J�grfhur}6b�fh}=bn\_f{m|cyuraOiQcdxM�_i,m�f{b�x_^Ourm�}_^Qb|cyurvQuji,k;bn\_u>x_ure_bp\�^,s�bn\_u>oVf{�6urx�k/i(zQujcr�][�Ñ��wÉ�Ê1ËQ��^Fmnurf{x_^Q}
m$i,bpurkhk{f{bnu�i,k{bnf/oVurb$cdzVx�i,b
i�gji,}�\_urk{e�\_ujcduQ�_i,m�i,}�`_e � iFcdxV�_`_khaFu�fh}�bn\_u�^Ogrujil}�mn`�cçs¥i,gru�fhm�i,grgr^6oVe�i,}_f{urx��6z~i
x_^ � } � iFcdx>�_`_k{aQu�i,bwbp\_u�bn\_ujcnoV^6grk{f{}_uQ�¯il}_x~\_ur}_gru�iÐbn\_f{gµqlur}_fh}_aV^,sMbn\_u�oVf{�Ourx�k/ijzFujcr�0��^ � urvFujcr�,mn`_g
\~x�i,b$i
x_^~}_^Qb]aQf{vQu�`_m�iVx_f/cdurgrb|oVuji,mp`�cdujoVur}6bw^,s0bp\_u��_`_^�z6i,}_grzVsÃcdu�4O`_ur}_grz�f{}�bn\_u�bn\_ujcno!^Ogrk{f{}_uQ�

[�\_u�stururx_��i,grq~^,s�bn\_u>oV^6x_f���urx�mnuji2mn`�cÎsÃi,gru�bnujoVe8ujcni,bn`�cyu�x_f{mnb$cdf{�_`_bnf{^Q}�^Q}�bp\_u�mnbn^Ocno e�cd^6x_`_grfh}_a¢fhb�f{m
mn^Oo!u � \�i,b�o!^Ocdu�`_}_grujcdb
i,f{}M�¤¡�sy�8i,m�Éwo~i,}6`_urk � ¸Q¹Q¹,ÝO��mp`_aQaQurmnbnm(�Q^Q}_k{z~bn\_u�e�cd^Oo!e_b�o!fh�6f{}_a~f{m]f¿o!e�^Ocdb
i,}Ob�f{}
bn\_f{m|cdura6iQcdxM�Qbp\_ur}�bn\_u|e�cy^Q�_k{ujo f{m�b$cni,grb
i,�_k{uQ�0Ñ�}�bp\_u|^Qbp\_ujcw\�il}_xM�Of�swbn\_u�x_urk/i(zQurx�cdurmne8^Q}_mnu�^,s¤bp\_u|^6gruji,}
mn`�cÎsÃi,gru�x_`_u2bn^Vfh}_x_`_grurx=gr`�cncyur}Obnm]f{m�f¿o!e�^Ocdb
i,}Ob(�Obp\_ur}�bn\_u>e�cd^F�_khujo fhm�k{f/q,urk{z�bn^V��uVo2`_g$\�oV^6cdu�x_fÌJ�gr`_k{bj�
x_`_u�bn^~bp\_u|gr^Oo!e_khf{gji,bpurx�x_z6}�iQoVf{grm]^,s¤bp\_urmnu�gr`�cncdur}6bnmj�

�.�$Í ÎB�.���t�vÏF���8�&���I�����D�&Ð��Æ�"�t�i�xÑÂ�����$ÒT�
£6urvQujcnilk_sÃi,grbn^Ocdm�e�urgr`_k{f/iQc�bn^Vbn\_u|ujilmnb���i,grf���g>o>`_mpbw��u�gr^F}_mnf{x_ujcdurx � \_ur}�e_k/i,}_}_f{}_a�i,}�ur�6e�ujcdf/oVur}6b]bn\_ujcduQ�

ÆF��É�mnb$il�_khf{mn\_urx � f{mnx_^6oà\_^Qk{x_m2bn\�i,b�bn\�i,b�oV^Qmnb�uji,mnb���i,grf���gV\O`�cncyfhgjil}_urm�iQcyfhmpu>sÃcd^Oo�¶�s¥cdf{gji,}=uji,mpbnujcdk{z
� i(vQurm2f/oVe_f{}_aQf{}_a�^Q}"bn\_u�cduraQf{^Q} � uQ��a��/��¶�vOf{k/i=urb�i,kt�/��¸Q¹Q¹QÇQ�¾�ÈÑ�`�cVur�6e�ujcyfhur}_gru�f{}4Éw�w¡ÎÍ�¸Q¹Q¹�Æ~f{m
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bn\�i,b�bn\_f{m�gr^Q}_}_urgrbnf{^Q}�sÃcdu�4O`_ur}6bnk{z�gji,}=��u>urmpb$i,�_k{f{mn\_urx=^Q}_k{z�f{}�cdurb$cd^Qmpe�urgrb|i,}_x�bn\�i,b�e8ujcd\�i,e_m�oV^Ocdu
i,bnbnur}6bnf{^Q}�mn\_^F`_khx"�8u�e�i,f{x"bn^=bn\_u�cd^Qk{u�^,s�i,k{bnujcy}�i,bnu~bdz6e�urm~^,s�e�cdu
�Ãur�Of{mnbpfh}_a=x_f{mnbn`�cy��i,}_grurm~f{}"uji,mnb
��i,grf���g�b$cd^Fe_fhgjilk�grzOgrk{^Q}_u�st^Ocno~ilbnf{^Q}M�Ö�6^6c~f{}_mnb$il}_gruQ��uji,mnb���i,grf���g�mnbn^6cnoÓ=;^Ocyur}�i � ¸Q¹Q¹�Æj�Vi,k/oV^Qmnb
grujcdb$i,f{}_k{z�st^OcnoVurxV^Q`_b�^lsAbn\_u]f{}Obpur}_mnu�gr^Q}6vQurgrbnf{^Q}~i,mnmp^Ogrf/i,bnurx � f{bn\~i�[Ïur\O`�il}Obnure8urg0�purb�f¿o!e_fh}_aFfh}_a2^Q}
bn\_u � iQcno � i,bnujcdm�^,sMbn\_u|��i,grf���gQ��[]\_f{mA�purb�cyurmn`_k{bnurxVsÃcd^Oo�bn\_u]f{}Obpujcni,grbnf{^Q}~^lsEiÔ5�`_k�s0^lsÏÄÅur�Of{gr^Vgr^Qk{x
s¥cd^F}Ob � f{bn\�bn\_u2bn^Qe8^QaOcni,e_\6zVmn`�cncd^F`_}_x_fh}_a¢bn\_u	¡¥mnbn\�o2`_m�^,sw[Mur\6`�i,}6bnure�urg � M;ur\_}_x_ujc�i,}_x=��i(z¯oV^F}_xM�
¸Q¹Q¹Q¸Q�¾�

¸���É�vQur}�f{}"bn\_u�o~i(�n^Ocyfhbdz�^,s|gji,mnurm2f{} � \_f{g$\"i,}�uji,mnbnujcdk{z � i(vQuVf{m~bn\_u�e�cd^,�Of/o~ilbnuVgji,`_mnu�^,s�i,}�uji,mnb
��i,grf���gÈb
cd^Qe_f{gji,k�grz6grk{^Q}_uQ��fh}6bnujcnilgrbnf{^Q}4^,s>bp\_u � i(vQu � f{bn\4bn\_u=bnujcpcni,f{}4^,sVmn^Q`_bn\_ujcy}ÖÄ�ur�6f{gr^4i,}_x
Í]ur}Ob
cni,k;¶�o!ujcdf{gji�e_k¿i(z6m�i¢mnf{aQ}_f���gji,}6b>cd^Qk{uVf{}Ègrz6grk{^QaQur}_urmnf{m�f{}�bn\_uVcduraQf{^Q} � M;ur\_}_x_ujc¾�0ÆjÌFÌ_Æ&K�ÄÅ^Qârujc
i,}_x�M;ur\_}_x_ujcr�;ÆjÌQÌI9�KQM;ur\_}_x_ujc¾�¯��^ � urk{kt�¯il}_x��]^Qe_eM�MÆjÌFÌQÌQ�r�

Ç���[]\_u�e_\�i,mnu�^,sMbn\_u�Ä�i,x_x_ur}6��;F`_khf/i,}�^Qmngrf{k{k/i,bnf{^Q} � Äp;OÑ���f{}�bn\_u�ujilmnb���i,grf���g�\�i,m]��urur}�mn\_^ � }~bn^2e_k/ijz
i,}�f/oVe�^6cdb$i,}6b	oV^6x_`_k/i,bnf{}_aÈcy^Qk{u�f{}"b$cd^Fe_fhgjilk�grzOgrk{^QaQur}_urmpfhmVf{}"bn\_f{m~cduraQf{^Q} � Ä�^Fkhf{}�iQcyf�i,}_xÆo�^Qk{k/iQcd^��
¸Q¹Q¹Q¹�K]Ä�ilkh^F}_urz4i,}_x4�|iFcdb$o~i,}_}M��¸Q¹Q¹Q¹Q�¾�I[�\_uÈoVurg
\�i,}_f{m$oVm~i,grbnf{vQu�f{}4bn\_f{m�oV^Ox_`_k/i,bpfh^F}4iQcdu�}_^Qb
gr^OoVe_k{urbnurk{z"grk{ujiQcr�]�_`_b�o~i(z"��u�v6f/i�bn\_u�x_f/cdurgrb�u
�Aurgrb�^,s>bn\_u=Äp;OÑ ^Q}ãuji,mnb���i,grf���g�gr^Q}6vQurgrbnf{^Q}
� ��i(z¯o!^Q}_x�urb>i,kt�/�M¸Q¹Q¹FÇQ�r�_^Oc�v6f¿i�il}�f{}_x_f/cdurgrb>u
�;urgrb�^Q}=bn\_uVx_urvQurk{^Qe�oVur}6b|^Oc�mnb$cy`_grbn`�cdu>^lswm$o~i,k{k{ujc
mngji,k{u�e�cdu
�Ãur�6fhmpbnf{}_a�x_f{mnbn`�cd��i,}_grurm¢mn`_g$\4ilm~uji,mnbnujcykhz � i(vQurm � ÄÅ^Qk{f{}�iQcdf�urb�ilk��Á�|ÆjÌFÌQæ�K]Ä�i,k{^Q}_urz"i,}_x
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aOcni,x_f{ur}6bnm]fh}�bp\_u�x_ur}_mnf{bçz�mnb$cy`_grbn`�cdu � ��i(z¯o!^Q}_x~urb|i,kt�/�_¸Q¹F¹,ÝO�r��[M`�cd�_`_k{ur}6b�\_uji,b�m�`_��i,b]bn\_u���i,mpu�^,s
bn\_uV^Ogruji,}�oVf{�Ourx=k/i(zQujc�f{m	i,}�f/oVe8^Ocdb$il}Ob�gr^OoVe8^Q}_ur}Ob�bp^�bn\_u¢\_uji,b���i,k/i,}_gru~x_`_u~f{}�e�iFcdb�bn^�oVuji,}
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strong downdrafts

vertical mass flux

weak downdrafts
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�ÏfhaF`�cdu�¸�{ ä i(z�^,s�zQujiQcÏi,}_x>k{^Q}_aQf{bn`_x_u�^,s_st^Ocno~i,bpfh^F}|^,s_uji,mnb���i,grf���gwb$cd^Fe_fhgjilkQx_ure�cdurmnmnf{^Q}_m � \_f{g
\>f{}Obpur}_mnf���urx
f{}Obp^~}�iQoVurx�b$cd^Qe_f{gji,k;mnbp^OcnoVm�s�^Oc�bn\_u�e8ujcdf{^Ox�ÆjÌQÌQÞ��ç¸Q¹Q¹QÇ_�

[�\_u�mnb$i,bnu�^ls¤bn\_u2mnbn^OcpoÂgjil}���uVoVuji,mn`�cyurx�`_mnf{}_a�bn\_u2m$iQoVu�bpurg$\_}_f¾46`_urm|x_urmngjcyfh�8urx=fh}�mnurgrbnf{^Q}_m�Ý��/ÆQ�ÁÆ
�
Ý��/ÆF��Ç_�8¶�s¥i,grbp^Oc � ^6cdbn\�gr^Q}_mnf{x_ujcdf{}_a|f{m�bn\�ilbMur�Oe8ur}_x�i,�_k{uw^6gruji,}>e�cy^Q��urm�aQur}_ujcni,k{k{z�}_ururx	bp^���u�x_ure_kh^,zQurx � f{bn\
bn\_u~i,f/cdgjcni�s�b�`_}_e�cdurmnmn`�cyfhârurxM� � \_f{g$\ºf¿o!e�^QmnurmVi�o~i,�6f/o>`�oùm�f{aQ\6b>k{urvQurk�^,s�i,��^Q`_b

700
\���iO�V¶àoVf{}_f/o2`�o

k{urvQurk;st^Oc�x_ure_k{^�z_oVur}6b]^,s�il��^Q`_b
810

\���iVf{m|ilkhmp^�cdu�46`_f¿cyurx�s�^Oc�bn\_u�e�cy^Q��urm]bn^Vst`_}_grbnf{^Q}�e�cd^Fe�ujcdk{zQ�

½����"��Ä �,¢	²��<¢�¥±��°�°.�8§,²��Q³	�Q²6��¡Áª ���§�¹�¨�£.�0�[ª
¶�x_x�cdurmpmnf{}_a	bp\_u|u
�;urgrb�^ls0`_e_e�ujcÎ�Ãk{urvQurk;x_f{mnbn`�cy��i,}_grurm]^Q}�b
cd^Qe_f{gji,k�mpbn^OcnoVm�^6c�bn\_urf/c�e�cdurgr`�cdmn^6cdmwf{m|iÐx_f#J�gr`_khb
e�cd^Q�_k{ujoÿ�8urgji,`_mnuVbn\_u~k/iQcdaFu
�Ãmngji,k{uVur}Ov6f/cd^Q}�oVur}6b�ilb|`_e_e8ujc�k{urvQurk{m	o2`_mnb���u~g
\�iQcnilgrbnujcdf{ârurxÈi,m � urk{k�i,m�bn\_u
mnbn^6cno f{bnmnurk�sn� ¦ u � fhk{k�\�i(vQu>bn^�x_ure�ur}_x=k/iQcdaFurkhz�^Q}�ur�6f{mnbnf{}_a�^Qe8ujcni,bnf{^Q}�i,kMi,}�ilkhz6mnf{m�mng
\_ujoVurm�s¥cd^6o § Í�Éw�
i,}_x=ÉwÍ�Ä ¦ �"bp^~e�cd^,vOf{x_u2bn\_u>�_f{a�e_fhgrbp`�cduQ�|Ñ�bn\_ujc�bn\�i,}�bp\�i,b�bn\_u2e_k¿il}_m|^Q`_bpkhf{}_urx=f{}�mnurgrbpfh^F}_m|Ý��ÁÆQ�/Æ�i,}_x
Ý��/ÆF��Ç2mn\_^Q`_k{x=mn`8J�gruQ� � f{bn\�bn\_uVe�cd^,v6f{mn^~bn\�i,b�^Q�_mnujcdv,i,bnf{^Q}_m�i,b|cdure8uji,bnurx�f{}6bnujcdv,i,k{m � uQ��a��Á�

12 − 14
\���iQcdu

gjcd`_grf/i,kMbp^!cyuji,g$\_f{}_aVbn\_f{m�aQ^Oi,kt�

ð.�$Í úG�t�i��ÑÔ�t����Ò��µ�i�&���&ó ���3��óÀ�	�&�����¼��û
[]\_u § i,bnf{^Q}�i,kM��`�cncdf{gji,}_u�Í]ur}6bnujc�b$cni,grqQm]x_f{mnbn`�cy��i,}_grurm�f{}�bn\_u�ujilmnb���i,grf���gQ�_grk/i,mnmnf�stzOf{}_a~bn\_ujo�i,m]b$cd^Qe_f{gji,k
x_ure�cdurmnmpfh^F}_mj�_b$cd^Fe_fhgjilkMgrzOgrk{^Q}_urm(��i,}_x�\6`�cncdf{gji,}_urm�^,s¤v,iQcdf{^Q`_m�f{}6bnur}_mnf{bnf{urmj����f{mnbn^Ocdf{gji,k�cdurmn`_k{bnm|iQcyu>ijv,i,f{k/i,�_k{u
i,b

OQP&P0RTS3U&U0ü8ü&üT]Á\&O�a�]�\[`8Y&Yv]�~�`0j[U*ReY8Z0PQYeW&W.]bZ�O8P&_"W8ý�P	V�þ8P

¦ u�\�i(vQu�`_mnurx�bn\_urmnu�x�i,b$i�s�^Oc�bn\_u�e�ujcdf{^6x�ÆjÌQÌQÞ(�ç¸F¹Q¹QÇ]bn^Vk{ujiQcd}�mn^Oo!urbn\_f{}_a	i,�8^Q`_bwbn\_u�grk{f/o~i,bn^Qk{^QaFz	^ls0uji,mnb
��i,grf���g~grz6grk{^QaQur}_urmnf{mj���Mf{aQ`�cdu�¸�mn\_^ � m�iÅmngji,bnbpujc�e_k{^Qb�^,s�bn\_uVk{^Q}_aQf{bn`_x_u�i,}_x�x�i(z�^,s]bn\_uVzQujiQc�i,b � \_fhg
\
i,k{kMx_f{mnbn`�cy��i,}_grurm�cdurmn`_k{bnf{}_a~f{}�}�iQoVurx�b$cy^Qe_f{gji,k�mnbp^OcnoVm��Acdmnb]��urgjiQo!u>cdurgr^QaQ}_f{ârurx�i,m]b$cd^Fe_fhgjilkAx_ure�cyurmnmnf{^Q}_mj�
ä ure�cdurmnmpfh^F}_m�iQcdu�cdurgr^QaQ}_f{ârurx�bn^�st^Ocno � urmpbw^,s0i,�8^Q`_b

90
◦ ¦ � � f{bn\�oV^6cdu]st^OcnoVf{}_a � urmnb�^,s

110
◦ ¦ k/i,bpu�f{}

bn\_u�mnujilmn^Q}M�
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east of 110 W

�ÏfhaF`�cdu�Ç�{��_cdu�46`_ur}_grz�^,s�b$cd^Qe_f{gji,k]x_ure�cdurmnmpfh^F}�st^Ocno~ilbnf{^Q}�f{}4bn\_u�uji,mnb~��i,grf���g�i,m~i�st`_}_grbnf{^Q}�^,s�x�ijzº^,s
bn\_u�zQujiFcr�w[]\_u�mn^Fkhf{x=k{f{}_u>mn\_^ � m|ilkhkÏgji,mnurm � \_f{k{u>bp\_u>x�i,mn\_urx�k{f{}_uVmn\_^ � m�i,k{kMx_ure�cdurmnmpfh^F}_m�st^OcnoVf{}_aVuji,mnb�^,s
110

◦ ¦ �

�Ïf{aQ`�cdu�Ç�mn\_^ � m�bn\�i,b�bn\_u=e8ujiQq�st^Ocno~ilbnf{^Q}4cni,bnu=^6grgr`�cdm�}_ujiQc¢x�i(zÖ¸QÞQ¹ � ft� uQ�/��bn\_u=��uraQf{}_}_f{}_aË^,s
£6ure_bnujo2��ujcp�r�j�_`_b�bn\�i,bEs�^OcEx_fhmpbn`�cd��i,}_grurm�^Ocdf{aQf{}�i,bnf{}_a�uji,mnb�^,s

110
◦ ¦ �,bn\_u�cnilbnu�f{mwi,e_e�cd^,�Of/o~ilbnurk{z|gr^Q}_mpb$i,}6b

i,b]b � ^	e8ujc�oV^Q}6bn\¢s¥cy^Oo�bn\_u>o!fhx_x_k{u2^,sÈ;F`_}_u�bn\�cd^Q`_aQ\�bn\_u�ur}_x�^,sw£6ure_bnujo2��ujc¾�
�Ïf{aQ`�cdu~Ý�mn\_^ � m�bn\_u�cdurk/i,bnf{vQu!s¥cdu�46`_ur}_grz=^,s�f{}6bnujcdv,i,k{m>��urb � urur}�mn`_grgrurmpmnf{vQu~f{}_mnb$i,}_grurm2^,s�b
cd^Qe_f{gji,k�x_u
�

e�cdurmnmpfh^F}�st^Ocno¢i,bnf{^Q}�f{}�bp\_u	ujilmnb>��i,grf���gQ�~¡*s�x_ure�cdurmnmpfh^F}�st^Ocno¢i,bnf{^Q} � ujcduVi�cnil}_x_^Ooàe�cy^Ogrurmnm(�;bn\_f{m>gr`�cdvQu
� ^Q`_k{x"b$iQq,u�bn\_u�st^Ocno ^,s>i=x_urgji(zOf{}_a�ur�6e�^F}_ur}Obnf/i,kt�Ë[]\_u�mn\�i,e8u�^,s�bn\_f{m~gr`�cdvQu�mn\_^ � mVbn\�ilb	x_ure�cyurmnmnf{^Q}
st^Ocno~i,bpfh^F}~f{m]s¥iFc�sÃcd^Oo cnil}_x_^Oo�� � fhbp\�iVe�ujiQq¢f{}Obpujcdv�i,k;^,s�i,��^Q`_b

8
x�il}_x�iVk{^Q}_aVb$i,f{kM^Q`_b]bn^V}_ujiQcdk{z

40
xM�

ä ure�cdurmnmpfh^F}=s�^6cno~i,bnf{^Q}=bn\6`_m>^6grgr`�cdmVf{}��_`�cymnbnm � fhbp\�v�iQcyf¿il�_khu�f{}6bnujcdv,i,k{m	�8urb � urur}º�_`�cdmnbnm2^,s�`_e�bn^
40
xM�

[]\_f{m>f{m2gr^Q}_mnf{mnbnur}6b � f{bn\�bn\_u�i,}�i,k{zOmpfhm�^ls�Ä�i,k{^Q}_urz�i,}_x��|iFcdb$o~i,}_} � ¸Q¹Q¹F¹Q�r� � \_f{g$\�mp\_^ � m�bn\�i,b�b$cd^Qe_f{gji,k
grz6grkh^FaQur}_urmnf{m�^6grgr`�cdm�e�cdu
stujcdur}6bnf/i,k{khz�x_`�cdf{}_a~bn\_u>ilgrbnf{vQu�e_\�i,mnu�^,s�bn\_u>Äp;OÑ f{}�bn\_u�uji,mnb���i,grf���gQ�

�Ïf{aQ`�cdu�ÝVe�^Fmnurm�i>e�cpi,grbnf{gji,k;e�cd^Q�_k{ujo s¥ilgrfh}_a~i,}6z~mnbp`_x_z�^,s�uji,mnb���ilgrf���g�b
cd^Qe_f{gji,k�grz6grk{^Q}_urmj� ¦ \_ur}�bn\_u
Äp;6Ñ f{m>f{}�f{bnm>ilgrbnf{vQuVe_\�i,mnuQ�Mb
cd^Qe_f{gji,k�mnbn^Ocno!m�iQcyu	aFur}_ujcni,bnurx=cduraQ`_k/iQcdk{z � fhbp\�i�oVuji,}=f{}Obpujcdv�i,k��8urb � urur}
bn\_ujo ^,s|i,�8^Q`_b~i � urujq8�È��^ � urvQujcr�Mf{}"bn\_u�f{}�i,grbnf{vQu�e_\�i,mpuQ�0^F}_u�o~i(z � i,f{b2fh}"bp\_u�ur�6b$cdujoVu¢gji,mnu¢s�^Oc2i
oV^Q}6bn\�^Oc�oV^Ocdu�st^Oc]i~grz6grk{^Q}_u>bp^~x_urvQurk{^QeM� ¦ f{bn\_^F`_b�i,bpbnujoVe_bnm]bn^~e�cyurx_fhgrb�bn\_u2^Q}_mnurb�^,swi,}=i,grbnf{vQu>Äp;6Ñ
e_\�i,mnuQ�6^Q}_u�f{m�bp\_ujcdu
s�^6cdu|ur�6e�^Fmnurx�bn^Vbn\_u>cduji,k;e8^Qmnmnf{�_f{k{fhbdz�bn\�ilb�ur�6e�ur}_mpfhvFu�^Q�_mnujcdv,i,bnf{^Q}�i,k�s¥i,grf{k{f{bnf{urm � f{k{kMmnf{b
f{x_k{u�s�^Oc�ur�Obpur}_mnf{vQu|e8ujcdf{^Ox_m(�w[]\_f{m]fhm(�_^,sMgr^Q`�cdmnuQ�6iÐs¥i,grb�^,s0k{f�s�u�st^Oc�i,k{kAb
cd^Qe_f{gji,k_grz6grkh^F}_u � ^6cnq��Qil}_x�f{b]f{m�k{urmnm
^,swiVe�cd^Q�_k{ujo f{}�bn\_u>uji,mpb���ilgrf���g2bn\�i,}�f{b�f{m�fh}�bn\_u>¶�bnk/i,}Obpfhg���i,mnf{}M����^ � urvFujcr�Qbn\_u�gr^Fmnb�^,s�x_^ � }�bpf¿o!u>f{m
aOcdujilbnujcr�Oilm��2��£;�FsÃi,grf{khf{bnf{urm � ^Q`_k{x�}_urgrurmnm$iFcdf{khz���u�k{^6gji,bnurx�i � i(z>sÃcd^Oo bn\_urf/c]\_^6oVu���i,mnuQ�

[ � ^�i,e_e�cd^6i,g$\_urm�bn^�i,k{k{urvOf/i,bpu	bp\_fhm�e�cy^Q�_k{ujo�iQcyu � iQ��bn^�x_ure_k{^,z�sÃi,grf{khf{bnf{urm � ft�|uQ�Á�Ai,f/cdgjcpi(s�b
�w^F}_khz � \_ur}
grz6grkh^FaQur}_urmnf{m�f{m�i,grbnf{vQu]f{}~bn\_u]uji,mpb¤��i,grf���gQ�Qi,}_x � ����bp^�q,urure2sÃi,grf{k{fhbpfhurm]f{}~e_k/i,gru�i,}_xV`_mnu]bn\_ujo st^Oc�i,k{bnujcd}�i,bnu
mngrf{ur}_gru]e�cd^��purgrbnm;x_`�cdf{}_a�fh}�ilgrbnf{vQuwe8ujcdf{^Ox_mj���6^OcÏf{}_mnb$i,}_gruQ�,i,f/cdgjcni�s�b0o!fhaF\ObM�8uwx_ure_k{^,zQurx>bp^|x�cd^Fe�ur�Oe8ur}_x�i,�_k{u
^6gruji,}�e�cd^F��urm�bn^~^Q�_b$ilfh}=i~��ilgµqFaOcd^Q`_}_x�o~i,e�^,sw^6gruji,}�e�cd^Qe8ujcdbnf{urm|x_`�cyfh}_a�mn`_e_e�cdurmpmnurx�gr^Q}_x_f{bnf{^Q}_m(��^Oc�bn^
f{}OvFurmnbnf{aOi,bnu�}_^Q}6�Ãx_urvQurk{^Qe_f{}_a�gr^F}OvQurgrbpfhvFu�grk{`_mnbnujcym	f{}ã^Ocdx_ujc�bp^Èx_urbpujcnoVf{}_u � \6z�bn\_urz�x_^Q}MÒ b	x_urvFurkh^FeM��¶
gr^Oo2�_f{}�i,bnf{^Q}�^,s�bn\_urmnu�b � ^	i,e_e�cd^6i,g$\_urm�o~i(zV��uVi,e_e�cd^Qe�cyf¿ilbnu�st^Oc�x_f��Aujcdur}6b�e_k/i,bdst^Ocno!mj�

[�\_u��Acdmnb�^Qe_bpfh^F} � ^Q`_k{x��8u	oV^Qmpb�u
�;urgrbnf{vQuVf�s�i,}Èi,grbpfhvFu>Äp;OÑ e_\�i,mnu2gr^Q`_k{x��8u>e�cdurx_f{grbnurx=�6z
48
\�^Oc

oV^OcyuQ�	Ää;OÑ e�cdurx_f{grbnf{^Q}�f{m�f{}�fhbpm�fh}6sÃi,}_grz � ¦ i,k{fhmpujc�urb>i,kt�/��ÆjÌQÌQÌ�Kt=;^=i,}_x���ur}_x_^Q}M�M¸F¹Q¹Q¹�K ¦ \_ururkhujc2i,}_x
¦ urf{gµq6o~i,}_}M��¸F¹Q¹_Æj�r��Ä�i,bpb ¦ \_ururk{ujc|o~ilfh}6b$i,f{}_m�i,}�^Q}6�Ãk{f{}_u	cyuji,k;bnf/oVu�e�cdurx_f{grbnf{^Q}�e�ilaQu�st^Oc�bn\_u>Ää;OÑÂi,b

Æj¸
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�ÏfhaF`�cdu�Ý"{��]urk/i,bnf{vQu�sÃcdu�46`_ur}_grz~^,s�fh}6bnujcdv,i,k{m]��urb � urur}�mn`_grgrurmpmnf{vQu�f{}_mnb$i,}_grurm�^ls0b$cd^Qe_f{gji,k8x_ure�cdurmnmnf{^Q}�st^Ocno¢i(�
bnf{^Q}�f{}�ujilmnb���i,grf���gQ�

OQP&P0RTS3U&U0ü8ü&üT]Áÿ[`0_�]�~Q`Ij�]bYid"UiÿQ_8f"a*Uea&W0�Q`IfQU�ai�"Z�P�Y0�8�QU)_[Y&PIü[Ui_"YiR�fQ`8`i_eU������8l0_[`Ic�V8Z*UeX�\[ceV*þ�]$OQPI_
� \_f{g
\�fhm���i,mnurx�^Q}�mpb$i,bnf{mnbnf{gji,k8bnurg
\_}_fw46`_urm�`_mnf{}_a~e�ilmnb�i,}_x�e�cyurmnur}Ob�^Q`_bnaQ^Ffh}_aVk{^Q}_a � i(vQu�cni,x_f/i,bpfh^F} � Ñ(=Ï���
��urk{x_mj�w[]\_u�bnurg
\_}_f¾4O`_u�ur�O\_f{�_f{bnm�m
qQf{k{k;^Q`_b]bn^	iÐgr^Q`_e_k{u�^,s � urujqFmj�F�_`_b�^F`�cwur�6e�ujcyfhur}_gru�mn\_^ � m�bn\�i,bwf{b]f{m�}_^Qb
i,m]`_mnu
st`_k;fh}�bp\_u|uji,mpb���ilgrf���g>ilm�f{b]f{m�f{}�bn\_u � urmnbj�Fx_`_u|bn^Vbn\_u�sÃi,grb]bn\�i,bwbp\_u>Äp;OÑ�bnur}_x_m]bn^Vx_f{m$i,e_e8ujiQc�f{}
bn\_u|Ñ(=Ï�4f{}�bn\_u�uji,mnbw��i,grf���gQ���]uji,}�i,k{z6mnf{m

850
\���i�âr^Q}�ilk � f{}_x_m�o¢ijz2��u�oV^Ocdu]`_mnu
st`_k�f{}�bn\_u�uji,mnbw��i,grf���g

st^Oc�mn\_^Ocdbd�Ãbpujcno�e�cdurx_f{grbnf{^Q}_m(�

ð.��� �q��ó������	óÀ�����)�t�0ûº�
	±���0�&�
¡t}Ëi,x_x_f{bnf{^Q}4bp^�f{}4mnf{bn`ã^Q�_mnujcdv,i,bnf{^Q}_mj��m$i,bnurk{k{f{bnu�x�ilb$i�i,}_x"}6`�oVujcdf{gji,k|o!^Ox_urk{f{}_aIiFcdu�f/oVe�^Ocyb$i,}6b	bp^�bn\_u
mn`_grgrurmnm�^,s0bn\_f{m�e�cd^QaOcniFo��

½����t��� ¬¹.ª�Q§i³Q¨� �¡�¢"£�¨�²
L�^Qbn\�m$i,bnurk{k{f{bnu�^Q�_mnujcyv�i,bnf{^Q}_m�^,s0bn\_u�i,b$o!^Qmne_\_ujcdu|il}_x�bn\_u�^6gruji,} � fhk{kM�8u�`_mnu
st`_kAf{}�cdujilk�bnf/oVu�bn^2aQ`_f{x_u�bn\_u
e�cd^,�nurgrb]i,}_x�f{}�k/i,bnujc�il}�i,k{zOmnf{mj��£6^Oo!u�^,s0bn\_u>oV^Fmnb]f¿o!e�^Ocdb
i,}Ob�m$i,bnurk{k{f{bnu>e�cy^Ox_`_grbnm�iQcyu&{
ÆF�65�ur^Qmnz6}_g$\�cd^F}_^Q`_m|v6f{mnf{�_k{u i,}_xºfh}6sÃcniQcyurxÈm
i,bnurk{k{fhbpu~f/o~i,aQujcdz�\�ilm�\_fhaF\�bnf/oVu�cdurmp^Qk{`_bnf{^Q}M� � \_f{g$\º\_urkhe_m
bn^2s�^Qk{k{^ � bn\_u�x_urvQurk{^Qe�oVur}6b�^,s0x_f{mnbp`�cd��i,}_grurm�^,s�fh}6bnujcdurmpbj�

¸�����`_f¿qFmngji,b�mn`�cÎsÃi,gru � fh}_x_m�iQcdu(46`_f{bnu�`_mnu
st`_k � \_ur}�bn\_urz�iQcdu>i(v,i,f{k¿il�_khuQ�]��}6s�^Ocybn`_}�i,bnurk{zQ�6^Q�_mnujcdv,i,bnf{^Q}_m
^Ogrgr`�c�b � f{gru>iVx�i(z�i,b]��urmpbj�w[]\_urmnu�^F�_mnujcdv�ilbnf{^Q}_m�i,k{mn^Vx_urbnujcdf{^Ocni,bpu|f{}�\_uji(v6z�cni,f{}M�

Ç�����i,mnmnf{vQu|o!fhgjcy^ � i(vQu�^Q�_mnujcdv,i,bnf{^Q}_m�ilbwv�iFcdf{^Q`_m�s¥cdu�46`_ur}_grf{urm�s¥cd^6oÂ£_£_Ä�ËF¡wi,}_x�[���Ä�Äÿm$i,bnurk{k{f{bnurm�e�cd^,�
vOf{x_uVurmnbnf/o~i,bpurm|^,s]gr^Qk{`�oV}6�Ãf{}ObpuraOcni,bnurx�v�i,e8^Ocr�;grk{^Q`_x � i,bnujcr�;i,}_x=e�cdurgrf{e_f{b$i,bnf{^Q}M�V[]\_urmnu~iQcyu>`_mnu
st`_k
oVuji,mn`�cdujo!ur}Obnm�s�^6c;b$cni,grqFfh}_a�bn\_u�mnb$i,bpu�^,s¯b
cd^Qe_f{gji,kQx_f{mnbn`�cy��i,}_grurmj�0[�\_ujcduwiQcdu�}_^ � mn`8J�grfhur}6b�m$i,bnurk{k{f{bnurm
fh}�^6cd�_f{b�bn^Ve�cd^,vOf{x_u�mnurvFujcni,k�mp}�i,e_mn\_^Qbnm�iVx�i(z~f{}=o~i,}6z~gji,mnurmj�

Ý8��[�Ñ��wÉ�Ê1ËQ��^Fmnurf{x_^Q}>mnuji�mp`�cÎs¥ilgru�ilkhbpf¿o!urb$cdz � fhk{k8��u�ur�Ob$cyujoVurk{z>\_urk{e6s�`_k�s�^6c�kh^6gji,bnf{}_a � iFcno gr^6cdu�cdf{}_aQm
fh}�bp\_u�^Ogruji,}M�

ÆjÇ



Þ���[���Ä�Ä i,}_x�^Fbn\_ujc�m$i,bnurk{k{f{bnu
�Ã��i,mnurx�oVuji,mn`�cdujo!ur}Obnm�^,s]mnuji�mn`�cÎsÃi,gruVbnujoVe8ujcni,bn`�cdu � f{k{k��8u~urmnmnur}6bnf/i,k
bn^Vbn\_u�e�cd^��purgrbj�

½����t��« Ô¢"·Æ°��� �¨� �¡�¢"£�¨�²
L�^Qbn\�i,b$oV^Fmne_\_ujcdf{g�il}_x�^Ogruji,}_f{g2}O`�oVujcyfhgjilkAgr^6oVe_`_b$i,bnf{^Q}_m � f{k{k0e_k/i(z iVcd^Fkhu�f{}�bn\_u�e�cd^��purgrbj�
ÆF����f{aQ\6�çcdurmp^Qk{`_bnf{^Q}"bn\�cduru
�Ãx_f/oVur}_mnf{^Q}�ilk�gji,k{gr`_k/i,bnf{^Q}_m�^,s�grz6grk{^QaQur}_urmnf{m�i,}_x"f{}Obpur}_mnf���gji,bnf{^Q}4gjilmnurm � f{k{k
e_k¿i(z�i,}�f/oVe�^6cdb$i,}6b�cd^Fkhu��8urgji,`_mnu�f{}Èo¢ijz¢gji,mnurm�^Q}_k{z � f{bn\�bn\_f{m � f{khk � u��8u>i,�_k{u>bn^Vf{}6stujc�gji,`_m
i,k{fhbdzQ�
�6^Oc�f{}_mnb$i,}_gruQ�Ïf�s�i�mnbn^Ocno�f{}Obpur}_mnf���urm>f{}Ii�e�iFcdbnf{gr`_k/iQc�gji,mpuQ�;fhm2f{b>x_`_u~bn^�iÅx_urgjcduji,mnuVf{}�bn\_uVmn\_ujiQcr�
oV^Qbnf{^Q}�^�vFujc|i�x_urure8ujc�k¿i(zQujc�^ls � iQcnoVujc � ilbnujcr�_^Oc�sÃi(vQ^Ocnil�_khu�`_e_e8ujcÎ�Ãk{urvQurkwf{}8m�`_ur}_grurm�� § `�oVujcd^Q`_m
aOcd^Q`_e_m � ^Ocykhx � fhx_u~iQcyu � ^OcnqFf{}_a�^Q}�}O`�o!ujcdf{gji,k¤o!^Ox_urk{m�^,s]b$cd^Qe_f{gji,kMmpbn^OcnoVm(�_f{}_grkh`_x_f{}_a=bn\_u § Ñ�¶|¶
aOcd^Q`_e=x_urvQurk{^Qe_f{}_a�bp\_u�� ¦ ����oV^Ox_urk�st^Oc�^Qe8ujcni,bnf{^Q}�ilk�`_mnuQ��[�É�Ê�Ä�É�Ê ¡d¡ � f{k{kwe�cd^,v6fhx_u¢x_urb$i,f{k{urx
x�i,b$i�i,aOi,f{}_mnb � \_f{g$\�oV^Ox_urk{ujcdm�gjil}Èbpurmnb|bp\_urf¿c�gr^6oVe_`_b$i,bnf{^Q}_m(�>Ñ�}_gru~gr^Q}6��x_ur}_gru~f{m2urmnb$i,�_k{f{mn\_urx=f{}
bn\_u���x_urk{f{bdz~^,s0bp\_u|}6`�oVujcdf{gji,k8gji,k{gr`_k¿ilbnf{^Q}_mj�6mnur}_mnf{bnf{v6fhbdz�bnurmnbnm�gji,}���u�`_mnurx�bn^>urv,i,k{`�i,bnu�bn\_u�cdurk/i,bnf{vQu
f¿o!e�^Ocdb
i,}_gruV^,s�v,iQcdf{^Q`_m�ur}6vOf/cd^Q}�o!ur}Ob$ilk0f{}8m�`_ur}_grurmj��[]\_f{m	qF}_^ � k{urx_aQuVgji,}=bn\_ur}��8u~b$cni,}_mys�ujcncyurx�bn^
^Qe�ujcnilbnf{^Q}�i,k�e�cyurx_fhgrbpfh^F}�oV^Ox_urk{mj�

¸����]urgrur}Ob�e�cd^QaOcyurmnm�\�i,mw�8urur} o¢i,x_u]fh}�bn\_u�x_urvQurk{^Qe�oVur}6b�^,sM^Ogrujil}�oV^6x_urkhm � \_f{g
\~}_^ � e�cd^6x_`_gru�f{}6bnujcÎ�
urmnbnf{}_a~e�cdurx_f{grbnf{^Q}_m�^,s�^Ogruji,}�o!fh�6urx�k/i(zQujc�urvQ^Qk{`_bnf{^Q} � MMiQo2`_x_f{^Vurb|i,kt�/��¸F¹Q¹,ÝO�r��[]f/oVu�mpgji,k{urm�st^Oc�bn\_u
}_^Ocno~i,k�urvQ^Qk{`_bnf{^Q}º^,s�bn\_u�oVf{�Ourx�k/i(zQujc2iQcduVmn^OoVu � \�i,b|k{^Q}_aFujc�bn\�i,}=bn\_u

≤ 5
x�bnf/oVu¢mngji,k{urm>�8urfh}_a

gr^Q}_mnf{x_ujcdurx�gr`�cncyur}Obnk{z�st^Oc�\O`�cpcdf{gji,}_u�e�cyurx_fhgrbpfh^F}M� § urvFujcdbn\_urk{urmnmj�Ïmn`_g$\�cdurmn`_k{bnm>gjil}�e�cd^,v6f{x_u~}_urgrurmd�
m$iQcdzV��i,grqQa6cd^Q`_}_x¢s�^Oc�`_}_x_ujcdmpb$i,}_x_f{}_aVbn\_u>cd^Qk{u�^,s¤\6`�cncdf{gji,}_urm]f{}�oV^6x_f�s�z6f{}_a~bn\_u�^6gruji,}�oVf{�Ourx�k/i(zQujc
mnb$cd`_grbn`�cyuQ�

Ç���Í]^Q`_e_k{urx�^Ogrujil}6�çi,b$oV^Qmpe_\_ujcdu|oV^6x_urk{fh}_a¢fhm�mnbnf{k{kMf{}ÈiVcd`_x_f/oVur}6b$iQcdz~mpb$i,bnuQ����^ � urvQujcr�Fmnf/oVe_k{u�gr^Q`_e_k{urx
oV^Ox_urk{m2mn`_g$\"i,m2bn\�i,b>^ls�£6g
\�i,x_u�i,}_x�É�o~i,}6`_urk � ÆjÌQÌQÌF��i,}_x�Éwo¢i,}O`_urk�urb	i,kt� � ¸Q¹Q¹lÝO��mp\_^ � mn^OoVu
m$qQf{k{k�f{}4e�cyurx_fhgrbpfh}_a�b$cd^Fe_fhgjilk�mpbn^Ocno urvQ^Qk{`_bnf{^Q}M�4£6`_g
\ÖoV^6x_urk{m~}_ururx4bp^È�8u�st`�cdbn\_ujc2ur�6e_kh^6cdurx4i,}_x
urk¿il��^Ocnilbnurx ilm�}_ururx_urxM�

� �����q@�Yt?
Uï@�ÛBAIÜG@.E	?$Ù�Û X�ÛVÜ��jX�×�?íF?�A�?@.E"ÛG@.@�ÜG@�Ü

ä urb$i,f{k{urx4ur�6e�ujcyf¿o!ur}Ob�x_urmnf{aQ} i,b~bn\_f{m�mnb$i,aFu�fhm�e�cyujo~i,bn`�cduQ�Ë��^ � urvQujc¾��mn^OoVu�x_f{mngr`_mpmnf{^Q}Ë^,s>f/oVe�^Ocyb$i,}6b
sÃi,grbn^Ocdm¢fh}Ëbn\_u=x_urmnf{aQ}Ëf{m�i,e_e�cd^Fe�cdf/i,bnuQ�á�6^6c~bn\_u=^Q�_mpujcdv�i,bpfh^F}�i,k�aQ^Oilkhm�x_f{mngr`_mnmnurx i,�8^,vQuQ� � u�}_ururxËbn\_u
st^Qk{kh^ � f{}_a�o!uji,mn`�cdujoVur}6bnm�{
ÆF�]¶4aOcdf{x~^ls � f{}_x�i,}_x¢bn\_ujcnoV^6x_zO}�iFoVf{gwe�cd^,��k{urm�^�vFujcMbn\_u�x_fhmpbn`�cd��i,}_gru]mn`_g
\�i,mwoVf{aQ\6b���u�^Q�_b$i,f{}_urx~i,}
iQcncni(z>^ls0x�cd^Qe_mn^F}_x_urmj�0[]\_u�mne�i,bpf¿ilkAcdurmn^Fkh`_bpfh^F}�gji,}�v,iQcdzQ� � f{bn\�k{^ � cdurmn^Qk{`_bnf{^Q}�i,}_x���cd^6i,x~ur�6bnur}Ob�f{}
b$cd^Qe_f{gji,k_mnbp^Ocno e�cdurgr`�cdmn^Oc�x_f{mnbp`�cd��i,}_grurm�il}_x~\_f{aQ\_ujcwcdurmp^Qk{`_bnf{^Q}~f{}�b
cd^Qe_f{gji,k_mnbn^6cnoVm�i,}_x~\6`�cncdf{gji,}_urmj�
[]\_u>x_ure_k{^,z¯o!ur}Ob�e�ilbnbnujcd}�mn\_^F`_khx=�8u>x_urmnf{aQ}_urx=bn^~e�cy^Ox_`_gruVi,m|k{f{bnbnk{uVbnf/oVuVi,k{f¿ilmnf{}_a�i,m|e8^Qmnmnf{�_k{uQ�;mn^
bn\�i,b�o!uji,}�x_f{vQujcyaQur}_gru>i,}_x�vQ^Ocdbnf{grf{bdz~i,mnmnurmnm
oVur}Obpm�iQcdu�i,grgr`�cnilbnuQ�0¡¥}�i,x_x_f{bnf{^Q}M�6bn\_u|e�ilbnbnujcd}�mn\_^Q`_k{x
��uVx_u
��}_urx�cdurk/i,bnf{vQu2bn^�bn\_u~oV^,vOf{}_a�mnzOmpbnujo�� � \_f{g$\=aQur}_ujcnilkhk{z=oVuji,}_m�x�cdf�s�bnf{}_a�bn\_uVe�i,bpbnujcd}�bn^�bn\_u
� urmpbw^Oc�}_^Ocdbp\ � urmnbj�MÄÅf{}_f¿o2`�o x�cy^Qe ilkhbpfhbp`_x_u|mn\_^F`_khx��8u

400
\���i6� � f{bn\�i2x_urmnf/cni,�_k{u�x�cd^Qe�i,k{bnf{bn`_x_u

^,s
200

\���i6�¢¶|}=ur�_iQoVe_k{u~^,s�i�e�^Qmnmpfh�_k{u�aOcdf{x�e�i,bpbnujcd}�f{m2mn\_^ � }=fh}���aQ`�cdu~Þ_�~[]\_f{m>e�cy^�v6f{x_urm
0.5◦cdurmn^Qk{`_bnf{^Q}"^,vQujc~i

3
◦
m�46`�iQcdu�il}_x4gji,}ã��u�ur�6urgr`_bnurxãfh} i,�8^Q`_b

5
\M�]ur�6grk{`_x_f{}_a�s�ujcncyz�bnf/oVuQ��ilb�i

}_^OoVf{}�i,k�ilf¿cygjcni(stb>mne8ururx"^,s
4
◦
\
−1
��[]\_f{m~e�i,bpbnujcd}�oVf{}_f/oVf{ârurm~bnf/oVu�ilkhf/i,mpfh}_a�st^Oc2x_f{vQujcdaQur}_gru�i,}_x

vQ^Ocdbnf{grf{bdz�oVuji,}_m¢grur}Obnujcyurx�^Q}ãbn\_u�mnbn^6cno��"[]\_u�e�i,bnbpujcd}�mp\_^Q`_k{x4��u�grur}Obpujcdurx"^Q}"bn\_u�mnz6mnbnujo ^,s
fh}6bnujcdurmpbj�0i,}_xºbn\_u~f{}_f{bnf/i,k]e�iQcdb�^,s�bn\_u~e�ilbnbnujcd}=mnujcdvFurm�bn^�k{^6gji,bnu~bn\_u¢grur}Obnujc¾� [�\_fhm2grur}Obpujc � f{k{k]��u
��urbnbnujc�x_u
��}_urx=f{}�b$cd^Qe_f{gji,k�mnbn^6cnoVm�bn\�il}�f{}�bn\_u2e�cdurgr`�cdmn^Oc�x_f{mnbn`�cd��il}_grurmj�Ô5�f{vQur}=bn\_uVbdzOe_f{gji,k]Æj¹Qß
s¥i,f{k{`�cdu>cnilbnu|^ls0x�cd^Qe_mn^F}_x_urmj�6bn\_f{m�e�i,bnbnujcy} � ^Q`_k{x�cdu�46`_f/cdu>i,��^F`_b�Ý6¹>mp^Q}_x_urm�e�ujcTm�fhaF\Obj�

ÆrÝ



0.5o

−− dropsonde location

system center

�Mf{aQ`�cyu>Þ�{w£6`_aQaQurmpbnurx�x�cy^Qe_mn^Q}_x_u�aOcdf{x�e�i,bnbpujcd}M�

¸�� ä ^Qe_e_k{ujc�cpi,x�iQc�^F�_mnujcdv�ilbnf{^Q}_m�iQcyu|}_ururx_urx�bn^Vx_u
��}_u�bn\_u�gr^F}OvQurgrbpfhvFu|i,}_x�e�cdurgrf{e_f{b$i,bnf{^Q}�mnb$cy`_grbn`�cdu�^,s
bn\_u|mpzOmnbpujo���[]\_u��F¶�£_[Ëmngji,}_}_f{}_a�oV^6x_u>i,k{k{^ � m]x_`�i,k ä ^Qe_e_k{ujc]mnz6}Obn\_urmpfhm]^,s � f{}_x_m�f{}�b � ^>m � i,bn\_m(�
^Q}_u~^Q}�ujilg$\�mpfhx_u�^,s]bn\_u�i,f/cdgjcni�s�bj�;^F`_b>bn^�i�o~i,�6f¿o2`�oWcnil}_aQu~^,s�i,��^Q`_b

75
qOo � f{bn\�bn\_u § Ñ�¶|¶

���çÇ�cni,x�iFcdmj� ä ^Fe_e_khujc2cni,x�iQc�f{m~i,k{mn^�`_mnu
s�`_k�f{}�f{}6s�ujcncyfh}_a=bn\_u � f{}_x_m>f{}"grk{^Q`_x_z�cduraQf{^Q}_m	il��^,vQuVbn\_u
m�fhaF\Ob�k{urvQurk8^,sAbn\_u�i,f/cdgjcni(stbj�M£6`�cdvQurf{k{k/i,}_gru�cni,x�iQc�^Q�_mpujcdv�i,bpfh^F}_m0^Q`_b�bn^>i�stu � \6`_}_x�cdurx~qQf{k{^OoVurbnujcym�iQcdu
f¿o!e�^Ocdb
i,}Ob�s�^6cwx_urbpujcnoVf{}_f{}_a~bn\_u�mnb$cd`_grbn`�cyu|^,s�bn\_u�mnz6mnbnujo�^ls¤f{}6bnujcdurmnb]f{}�cduji,k;bnf/oVu>i,}_x�f{}�k{^6gji,bnf{}_a
i>grur}6b$cnilkAmpb$iQcdbnf{}_a2e�^Qf{}6b�f{}�bn\_u�gji,mpu�^,s0bn\_u�e�i,bpbnujcd}�fhk{k{`_mnb$cpi,bnurx�f{}���aQ`�cyu�Þ_�

Ç���É��6e�ur}_x�i,�_k{u~^6gruji,}�e�cd^F��uVx_ure_k{^�z_oVur}6bnm>iQcduV}_ururx�f{}�bn\_u~mnb
cd^Q}_aQujc]mpbn^Ocno�mnz6mnbnujoVmj�~[�\_urmnu~gr^Q`_k{x
��uVx_ure_k{^�zFurxÈ^F}�i�a6cdf{xÈmpf¿o!fhk/iQcÐbn^�bn\�i,b�mn\_^ � }�f{}=��aQ`�cyu!Þ��>Ñ�gruji,}�e�cd^F��urm�aQur}_ujcni,k{k{z=}_ururxÈbp^���u
x_ure_kh^,zQurxV�8urb � urur}

6000
stbwi,}_x

10000
stbr�,\_fhaF\~ur}_^Q`_aQ\2st^OcMbp\_u�e�cy^Q��u]bn^�^Qe�ujcpi,bnuwe�cy^Qe�ujcdk{zQ�,�_`_b�k{^ �

ur}_^Q`_aQ\�s�^6c�bn\_uVx_ure_kh^,z6f{}_a�ilf¿cygjcni(stb|bn^�^Fe�ujcni,bpu>`_}_e�cdurmnmp`�cdf{ârurxyö�i�cdu�46`_f/cdujoVur}6b�s�^6c�^Ogruji,}=e�cd^F��u
`_mnuQ��Ñ�bn\_ujc�x_ure_k{^,z¯o!ur}Obnm � fhk{k]��u�}_ururx_urx�bn^�mn`�cdvQurz�^Ogrujil}�oVf{�Ourx�k/i(zQujc�gr^Q}_x_f{bnf{^Q}_mVe�cdurv6fh^F`_m>bn^
b$cd^Qe_f{gji,k8mnbn^Ocno e�i,mpm$i,aQuQ�

Ý8����f{aQ\=mne�i,gru
�Ãbpf¿o!u!cyurmn^Qk{`_bnf{^Q} ä ^Qe_e_k{ujc�cni,x�iQc�^Q�_mnujcyv�i,bnf{^Q}_m � mn`_g$\�i,m�f{m>mn`_e_e_k{f{urx��Oz § Í]¶���ÒÓm>Év=8�ä Ñ��]¶ cpi,x�iQcn��iQcdu�}_ururx_urx�bn^~cdurmn^FkhvFu�x_urb$i,f{k{m�^,s�bn\_u|mpe�i,bnf/i,k;mnb$cd`_grbp`�cdu|^ls¤gr^Q}6vQurgrbnf{^Q}M�FuQ��a��/�6bn^¢��u
i,�_k{u�bn^�urv�ilkh`�ilbnu�mnure�iQcpi,bnurk{z>bn\_u�gr^Q}Ob
cdf{�_`_bnf{^Q}_m�^,sM`_e�x�cni�s�bnmwil}_x	x_^ � }_x�cpi(s�bpm0bn^�bp\_u�}_urbwgr^Q}6vQurgrbnf{vQu
o~i,mnmBm�`_�;��i,}_x�bn^�x_urbnujcnoVf{}_u � \_urbn\_ujc�bn\_u�gr^Q}6vQurgrbnf{vQuVmnz6mnbnujoWf{m~cd^Qb
i,bnf{}_a��Mi,m2\Oz6e�^Qbp\_urmnf{ârurx��Oz
mn^OoVu�f{}OvQurmpbnf{aOi,bn^Ocymj�

¡t}_urv6f{b$i,�_k{u�gr^Q}8m�f{grbnm]ur�Of{mnb���urb � urur}~bn\_u�e�cd^Ogrurx_`�cyurmw}_ururx_urx�bn^	i,bpb$i,f{}Vv�iQcdf{^Q`_m]aQ^6i,k{mj�0[]\_ujcyu|iQcdu�b � ^�e�iQcÎ�
bnf{gr`_k/iQcdk{z�f¿o!e�^Ocdb
i,}Ob�ur�¯iFoVe_k{urmj��£6^OoVu�aQ^Oi,k{m]}_ururx�o2`_khbpf��çilf¿cygjcni(stb�o!fhmpmnf{^Q}_m]bn^V^Q�_b$i,f{}�}_ujiQcÎ�Ãmnf/o2`_k{b$i,}_ur^Q`_m
oVuji,mp`�cdujoVur}6bnm|f{}�x_f��;ujcdur}ObVcduraQf{^Q}_m�^,s�i�mnz6mnbnujo�� � \_f{k{u�^Qbp\_ujcdm|}_ururxºbn^�`_mnu�i(v�ilfhk/i,�_k{u�ilf¿cygjcni(stb|mnu�46`_ur}6�
bnf/i,k{k{z�bp^	^F�_b$i,f{}~bn\_u�\_f{aQ\_urmnb]e8^Qmnmnf{�_k{u�s¥cyu�4O`_ur}_grz~^ls0mnz6mnbnujo�mp}�i,e_mn\_^Qbnm(�0[]\_u�^Qbn\_ujc�f¿o!e�^Ocdb
i,}Ob�gr^Q}8m�f{grb�f{m
bn\_u�}_ururx�bn^Vx_ure_kh^,z�x�cd^Qe_mn^F}_x_urm]s¥cy^Oo \_fhaF\�i,k{bnf{bn`_x_urm�vQujcdmp`_m�bn\_u�f{}�i,�_f{k{fhbdz�bn^¢x_ure_kh^,z�ur�Oe8ur}_x�i,�_k{u>^6gruji,}
e�cd^Q�8urmMsÃcd^Oo�i,�8^�vFu

10000
s�br��[]\_uwe�cy^Qe�^Qmpurx � ^Ocpq�f{m�}_urgrurmnm$iFcdf{khzVcdurmn^Q`�cygru
�Ãfh}6bnur}_mnuQ�Qil}_x>gjiQcdu
st`_k6e_k¿il}_}_fh}_a
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i,grbnf{vQu�gr^Qk{k¿il��^Ocnilbnf{^Q}_m � f{bn\ ÄÅur�Of{gji,}�¡¥}OvFurmnbnf{aOi,bn^6cdmj�0[ � ^	ÄÅur�Of{gji,}�mngrf{ur}6bnf{mnbnm|iFcdu�o!ujo>�8ujcdmw^ls0bn\_u
£6grfhur}6bnf���g ¦ ^6cnqQf{}_aG5�cd^Q`_eM�,^Q}_u]sÃcd^Oo�Í�ur}Ob$cy^|x_u|Í�fhur}_grf/i,m]x_u�k/iÐ¶�b$oGsQmys�ujcni � Í�Í]¶���^,sE� § ¶�Äÿi,}_x
^Q}_uVsÃcd^Ooÿ¡t}_mnbnf{bn`_bp^ÈÄ�ur�6f{gji,}_^�x_u�[Ïurgr}_^Qk{^Qa&%/i�x_urk�¶|aQ`�i � ¡ÃÄ�[Ï¶��r�M¡t}"i,x_x_f{bnf{^Q}M��bn\_u~g
\�i,f/c�^,s]bn\_u
£6grfhur}6bnf���g ¦ ^6cnqQf{}_aG5�cd^Q`_e~mne8ur}Ob]i�m$il�_��i,bnf{gji,k_zQujiQc�ilb�Í�Í]¶(ËQ� § ¶�Ä f{}�¸Q¹Q¹_Æ
�ç¸F¹Q¹Q¸ � \_f{k{u � ^6cnqQf{}_a
^Q} É��w¡ÎÍ�¸Q¹Q¹_ÆF�

Æjæ



' ( X�AAXÿUWX�ÛVX�Ù6@�Uï@�ÛBA

��k/i,}_m2st^Oc�x�ilb$i�o~il}�i,aQujoVur}6b>iQcdu�}_^Qb>zFurb>f{}"e_k/i,gruQ�w�_`_b � u � f{k{k�x_urvQurk{^Qe"i�mng
\_ujoVuVst^OcVo~iQqFfh}_a�x�i,b$i
i(v�i,f{k/i,�_k{u>^F}�bn\_u � ur�M�

) "�X�Y	A�?
×�?*�VX�ÛôA�E

¶�b~bp\_u�oV^OoVur}6bVbn\_f{m~k{fhmpb�f{}_grk{`_x_urm�^Q}_k{z4oVujo2��ujcdmV^,s�bn\_u�£6grf{ur}6bnf���g ¦ ^OcpqQf{}_aµ5�cd^F`_eM�Ö[]\_u�k{f{mnb�o~i(z
ur�6e�i,}_x�f{}�bn\_u�st`_bn`�cduQ�

•
å�ujcncdz�É�o~i,}6`_urk��_Ä�i,mnm$i,g
\6`_mnurbnbnm]¡t}_mnbnf{bn`_bpu�^,s�[Ïurg
\_}_^Qk{^QaQz

•
[]f/oàÄ�iQcyg$\_^Oq8� § Ñ�¶|¶(Ë § Í�Éw��� § Ñ�¶|¶(Ë&5�� ä =

•
�_cni,}�q�Ä�iQcnqFmj� § Ñ�¶|¶(ËQ��� ä

•
;Q^Q\_}�Ä�^Fkhf{}�iQcyf��8£_� § ·á¶�k{��i,}6z

•
Ä�f{g$\�ilurk0Ä�^Q}6bnaQ^6oVujcdzQ�OÍ�^Qk{^Ocni,x_^V£6b$i,bnu���}_f{vQujcymnf{bçz

•
�]f{gjiQcdx_^~�wcdf{urbn^8�¯¡¥}_mnbnf{bn`_bn^�Ä�ur�6fhgjil}_^~x_u>[Murgr}_^Fkh^Fa&%/iVx_urkM¶�aQ`�i

•
5�cni,grf{urk/i~��i,aOi��¯��}_f{vQujcdmnf{x�i,x § i,grf{^Q}�i,k;¶�`_b�sQ}_^Oo¢i�x_u	ÄäHr�Of{gr^QËFÍ�Í]¶

•
ä ijv6f{x ��ijz_oV^Q}_xM� § u � Ä�ur�6fhgr^�[Ïurg$\

•
�]^Q���]^QaFujcdmj� § Ñ�¶|¶(ËQ��� ä

• § f{grq�£6\�i(zQ�_��}_f{vQujcymnf{bçz�^,s¤ÄÅf/iQoVf�ËQ��£_ÄÅ¶�£

+ ,�@-��@�Yt@�ÛV×�@.E

. ³t¡�²�¨0/ =��;¶V�/�M���t;��;��i,mng
\M�";8��=���L�urvQur}M�t;���=��M�_cnil}�qQk{f{}M�0Äº��L|��=Ïi � cdur}_gruQ�A£;�M�Ð�M£6bnu � iQcdbj��il}_xx;8� �©5V�
;Qf{fh}_a8��¸Q¹Q¹QÇe{0Éwilmnbnujcd}�}_^Ocdbn\���i,grf���g�\6`�cncdf{gji,}_u�mnuji,mp^Q}�^ls¤¸Q¹Q¹_ÆF�21È©,°�3ä×!«
®&3$4�«�Ý(�/� �[�t� �_¸,ÝOÌ(�ç¸&9F¸_�

5 �Q£.���Q§�/ Äº�M¶V�/�]ÆjÌQÌQæe{	[]\_u¢u
�Aurgrb~^,s|cdurk/i,bpfhvFuGm�^ � ^Q}�bn\_u�i,mpz¯o~o!urb$cdf{g~mnb$cy`_grbn`�cduVf{}"bn\_u~f{}Obpujcdf{^Oc2^,s
\O`�cncyfhgjil}_urmj��6�387�¬t¨~©(´93;:A»¾³<3>= Ä�½?/ æQ¹QÇ(�çæF¸,Ý��

5 ¡Áª ��8§&/ Ä��/��i,}_x"åV��¶	��Éwo~i,}6`_urkt�]ÆjÌQÌQæ�{2[]\_u�aFur}_urmnf{m	^ls�\6`�cncdf{gji,}_uÃ5�`_fhk{k{ujcnoV^	{�[�É�Ê�Ä�É�Ê�i,}�ilkhz6mnurm
i,}_x�iVoV^Ox_urk{f{}_a�mnbn`_x_zQ�$1È©,°�3p×~«
®&3$4�«�Ý@3>= ��«"Ä0/ ¸&9&9F¸(�ç¸&9&7Q¸��

5 ¢�ª¨�§i �/ =��;�w�/�8i,}_x�;��	L�iFcdbn^Qk{^��;ÆjÌQÌ�Æ&{�[0cd^Fe_fhgjilkMmnbn^Ocpo�st^Ocno¢i,bnf{^Q}�fh}=iV��iQcd^6grk{f{}_fhgVur}6vOf/cd^F}�oVur}Ob(�A1È©,°�3
×!«
®&3$4�«�Ý�3B= �	�DCE/ ÆjÌFæQÌ(�ç¸Q¹_Æ(Ç_�

Ô»�¨�²�²�¨0/ Äº�/��il}_x>����=��j�¤s�u
�;ujcr�QÆjÌI7Q¹�{;É��AurgrbpmM^,s_urx_x_z6m�`_�6urmM^,s�i,}_aQ`_k/iQc;oV^Oo!ur}Obn`�oã^Q}>o!^Ox_urk,\6`�cncdf{gji,}_u
x_urvQurk{^Qe�oVur}6bj��6�387�¬t¨~©(´93;:A»¾³<3>= �0F8/ Æ�9Q¹QÇ��$Æ�9_Æ�76�

Ô»�¨�£�®?/ £;� ¦ �/�_i,}_x����6¶V�_¶|}6bn\_urmj�8ÆjÌQæ&7e{ § `�oVujcdf{gji,k;mnf/o2`_k¿ilbnf{^Q}_m]^,s¤bp\_u|^6gruji,}MÒÓm]}_^Q}_k{f{}_ujiQc]��iQcy^Ogrk{f{}_f{g
cdurmne�^F}_mnu|bp^	b
cni,}_mnk/i,bnf{}_aV\6`�cncdf{gji,}_urmj��6�3�èwO¼(´93HG|»$«
®,°�©pÀQªI3B=�J / Ý89&7(�ÃÝQ7Q¹��

õÃ¨8³�¡�ªK/ Í��,¶V�/�Qi,}_xÃ=��QL�^Qm$iFcdbj�,¸Q¹Q¹_Æ&{ § `�oVujcdf{gji,k_mpf¿o2`_k/i,bnf{^Q}_m�^lsAbn\_u�aFur}_urmnf{mw^,s;\O`�cncyfhgjil}_u ä f/i,}�i � ÆjÌ&7lÝO�r�
��iQcdb�¡�{�Í]^Q}6b$cd^Fk_mnf/o>`_k/i,bpfh^F}M�A1È©,°�3Ã×~«$®�3A4�«�Ý@3>= ��«�C0/ Æ�7QÞFÌ(�$Æ�7&7_ÆF�

Æ�7



õÃ¨8³�¡�ªK/ Í��,¶V�/�Qi,}_xÃ=��QL�^Qm$iFcdbj�,¸Q¹Q¹Q¸�{ § `�oVujcdf{gji,k_mpf¿o2`_k/i,bnf{^Q}_m�^lsAbn\_u�aFur}_urmnf{mw^,s;\O`�cncyfhgjil}_u ä f/i,}�i � ÆjÌ&7lÝO�r�
��iQcdb�¡d¡�{�£6ur}_mnf{bnf{vOf{bdz�^,s0b
cni,grq~i,}_x�f{}Obpur}_mnf{bçz�e�cdurx_f{grbnf{^Q}M�A1È©l°�3Ã×!«
®&3L4�«%Ý@3>= �[�8M0/ ÆQÆj¹Q¹(�$ÆFÆj¸,Ý��

õÃ�8·µ¨�§i¡�¨0/ Ä��Á�0i,}_xy;��Må�i,e_k/i,}M��ÆjÌQÌQæe{�¶�}È^Fe�ujcni,bpfh^F}�i,k0urv,i,k{`�i,bnf{^Q}�^ls�i�mnb$i,bnf{mnbpfhgjilk0\6`�cncdf{gji,}=f{}Obpur}_mnf{bçz
e�cdurx_f{grbnf{^Q}�mng
\_ujoVu � £_�|¡Î�w£_�r�8�wcdure�cdf{}6bnm�^,s�¸F¸,}_xÈÍ]^F}6s�ujcdur}_gru�^F}È��`�cncdf{gji,}_urm�i,}_xÈ[�cd^Qe_f{gji,k0ÄÅurbnu
�
^Ocd^Qk{^QaQzQ�F¶�Ä�£;�"L�^Qmnbn^F}M�

N ·µ¨�£����8²O/ åV��¶V�/��ÆjÌ&7QÌ�{][]\_uÐ��}_fhbpu
�çiQoVe_k{f{bn`_x_uV}�i,bn`�cdu2^,s¤b
cd^Qe_f{gji,k�grzOgrk{^QaQur}_urmpfhm(�P6�307�¬t¨~©(´93Q:A»r³R3B= ½�S0/
Ç,ÝOÇ_Æ
�çÇlÝOÞ&96�

N ·µ¨�£����8²O/ åV�Q¶V�/��ÆjÌFÌQÞ�{M[]\_u��8ur\�i(vOf{^Oc�^,sEiÐmnf/oVe_k{u|\6`�cncdf{gji,}_u|o!^Ox_urk8`_mnf{}_a	i�gr^F}OvQurgrbpfhvFu�mpg$\_ujoVu���i,mnurx
^Q}�mp`_��grk{^Q`_x6�Ãk/i(zQujc]ur}6b$cd^Qe6z~u�46`_fhk{f{��cdf{`�o��T6�307Ð¬t¨!©�´93A:A»¾³<3>= Ä"«0/ ÇQÌ&9F¹(�çÇQÌ&9&7��

N ·µ¨�£����8²O/ åV�/�AÍÐ� ä urmn¶�`_bnurk{mj�;Í�����^Qk{k{^ � i(zQ�;i,}_xÈ���;å�^OcdbdzQ��¸Q¹Q¹lÝ"{�É�}Ov6f/cd^Q}�oVur}6b$i,k;gr^Q}6b$cd^FkA^lswb$cd^Qe_f{gji,k
grzOgrk{^Q}_u�f{}6bnur}_mnf{bdzQ�U6�387�¬t¨~©(´93;:A»¾³<3>=�f{}�e�cyurmnmj�

N £�¨�®	¢"£�¡�¢?/ ;8�/�Ail}_xÈÄ��;[���ÄÅ^Q}6bnaQ^OoVujcyzQ�¯¸F¹Q¹_Æ&{w[�cd^Qe_f{gji,kÏgrzOgrk{^QaQur}_urmpfhm�v6f/i~gr^F}OvQurgrbpfhvFurkhz¢st^Ocdgrurx�vF^Ocdbnur�
�]^Qmnmn�6z � i(vQurmwf{}=iVmn\�i,k{k{^ �Ö� i,bpujcwe�cyf¿o!fhbpfhvFu�u�4O`�i,bpfh^F}�oV^Ox_urkt�U6�387�¬t¨~©(´93L:A»r³R3B= Ä J / 9&7QÞ(�çæQ¹FÞ_�

V §�¨�£-WX/ ¦ �MÄ��/��i,}_x�É��8¶	�M�]f{bng
\_f{uQ�wÆjÌFÌQÌ�{�[]\_uVu
�Aurgrbpm�^,s�ur}6vOf/cd^F}�oVur}Ob
i,ktm�^ � `_e8^Q}�b$cy^Qe_f{gji,k0grz6grk{^Q}_u
mnb$cd`_grbn`�cyuQ�21È©,°�3Ã×~«
®&3A4�«�Ý�3B= ��«0F8/ ¸Q¹lÝQÝ,�ç¸Q¹&9�ÆQ�

V §�¨�£-WX/ ¦ �QÄ��/�Qi,}_xVÉ��(¶	�,�]f{bng
\_f{uQ�O¸Q¹Q¹�Æ&{AÉ¤�Aurgrbnm�^,s�vQujcybnf{gji,k � f{}_xVmn\_ujiQcÏ^Q}>bp\_u�f{}6bnur}_mnf{bdz>i,}_x>mpb$cd`_grbn`�cdu
^,s0}6`�oVujcdf{gji,k{k{z�mnf/o>`_k/i,bpurx�\O`�cncyfhgjil}_urmj�$1È©,°�3Ã×~«$®&3L4�«%Ý@3>= �[«8C0/ ¸Q¸,ÝOÌ��ç¸Q¸&9QÌ_�

V §�¨�£-W�²�¡�£Y/ ;8��=��/��£;�t;���=E^OcdxM�M£;�0É��M�6ur`_ujcr��i,}_x��w� ä �MÄ�iQcpqQm(;Oc¾�/�wÆjÌFÌQÇ�{�[]\_u~qQf{}_ujo~ilbnf{g~mnb$cd`_grbp`�cduV^,s
\O`�cncyfhgjil}_u^5�k{^Ocyf¿i � Æ(Ì&7QÞQ�Ïx_urbnujcnoVf{}_urxVsÃcd^Oo }_urmnbnurx�i,}�i,k{zOmpurmw^,sMx�cd^Qe � f{}_x_mn^Q}_x_u�i,}_x ä ^Qe_e_k{ujc � f{}_x
x�i,b$i_�Z1È©,°�3p×~«
®&3$4�«%Ý@3>= �[«¼��/ ¸,ÝOÇQÇ��ç¸,ÝOÞ_ÆQ�

[ §i¨Q´\/ ¦ ��Ä��/�]ÆjÌ&9I7�{Ô5�k{^Q��i,k�vOf{u � ^,s�bn\_u~^OcyfhaFfh}�^,s�b$cd^Fe_fhgjilk�x_fhmpbn`�cd��i,}_grurmVi,}_x�mpbn^OcnoVm(�]1È©,°�3 ×~«
®&3
4�«�Ý�3B= C8S0/ 9&9QÌ��çæQ¹Q¹_�

^ �8£.��§i¡Á�KW�ªK/ É��6¶	�Á�OÄ��_[��6Ä�^Q}6bnaQ^6oVujcdzQ�Qi,}_x�Í��Q¶V� ä i(v6f{mj�O¸Q¹F¹,Ý"{0Ñ�}�bn\_u�cd^Qk{u�^,s0_dvQ^Ocdbnf{gji,ka`�\_^Qb�bn^ � ujcym
fh}�f{}�bn\_u�s�^6cno~i,bnf{^Q}¢^,s¤b
cd^Qe_f{gji,k�grz6grk{^Q}_u ä f/i,}�i��L6�387�¬t¨~©(´93;:A»r³R3Á�Of{}�e�cdurmnmj�

b ¨"�0¢"¹$/ £;� ä �/��=��¤åV��£6\�ijzQ��¶V��;8�wÄ�iQcyf¿il}_^��wi,}_x4����5V��L�k/i,grq���¸Q¹Q¹Q¹�{�[]\_u�Ç ä ^Ogrujil}_fhg=oVf{�Ourx"k/i(zQujc
cdurmne�^F}_mnu|bp^	\6`�cncdf{gji,}_uÔ5�f{k{��ujcybj�c6�3�èw6¼j´I3TG|»
«$®l°�©nÀQªI3Á� ��M �MÆrÝO¹Fæ(�$ÆrÝO¸QÌ6�

b ¨"�0¢"¹$/ £;� ä �/�Qil}_xq=��OåV�6£6\�i(zQ�O¸Q¹Q¹FÇ�{M[]\_u�cd^Qk{u�^,s;^Ogruji,}_f{g�oVurmn^Qmpgji,k{u]s�ujilbn`�cdurm�^Q}~bp\_u�b$cd^Qe_f{gji,k_grz6grk{^Q}_u
�
fh}_x_`_grurx�^Ogrujil}�oVf{�Ourx�k/i(zQujc]cdurmne8^Q}_mnuQ��6�3�è�O¼(´93dG|»
«$®,°�©pÀQªI3B= �	�0/ 9,ÝOÌ(�©9QæI9_�

b ¢"£��[ªK/ £;�wÍÐ�/�|Æ(ÌQÌQÞ�{�[�\_u�urvQ^Qk{`_bnf{^Q}4^ls�vQ^6cdbnf{grurmVfh}ËvQujcybnf{gji,k]mn\_ujiQc�{�¡�{�¡¥}_f{bnf/i,k{khzã��iQcd^Qb
cd^Qe_f{g�vQ^Ocdbpfhgrurm(�
e ²¯®,ª
¬O3f6�3?4�©,¼&3A1È«¾¬Ã«$©,ªI3L:A©j»g3>= �[«t�8/ 7F¸_Æ
�©7QÞ_ÆF�

b ¢"£��[ªK/ £;�;Í��/��¸F¹Q¹Q¹�{�[]\_u2urvQ^Qk{`_bnf{^Q}�^ls¤vQ^6cdbnf{grurm�f{}=vQujcdbnf{gji,kMmp\_ujiQc�{w¡d¡d¡�{�L]iQcd^6grk{f{}_fhgVvQ^6cdbnf{grurmj� e ²_®,ª$¬O3d6�3
4�©,¼&3L1È«r¬Ã«
©,ª93L:A©j»K3B=MÇ_Æ�9�Æ
�çÇ_Æ�7QÞ6�

h ¡�£�®�ª·Æ¡�²�²O/ ä �AÉ��/�Ail}_x��Ð�;¶	�;��^F`_âru;6cr�/��ÆjÌQÌQÌ�{�[�\_ujcnoV^6x_zO}�iQo!fhg2g$\�iFcni,grbnujcdf{mnbpfhgrm�^,s�i,f/côm�^ � f{}_a�f{}6bn^
i,}_x�^F`_b�^,s0e�cdurgrf{e_f{b$i,bpfh}_a¢gr^Q}OvFurgrbnf{^Q}�^,vQujc�bn\_u � urmnb���i,grf���g � iQcno e�^6^Qkt� e ²_®,ª$¬O3T6�3E4�©,¼&3;1È«r¬Ã«
©,ªI3
:A©j»g3>= ��«"Ä0/ Æ(¸Q¹QÌ(�$Æj¸F¸QÌ6�

i ¢?/ �w�/�8i,}_x �2���2�_��ur}_x_^Q}M�_¸Q¹F¹Q¹�{0É�oVe_f/cdf{gji,k;ur�Obpur}_x_urx6�çcni,}_aQu�e�cdurx_f{grbnf{^Q}�^,s0bp\_u>Ä�i,x_x_ur}6��;Q`_k{f/i,}�^Qmngrf{k��
k¿ilbnf{^Q}M�$1È©,°�3p×~«
®&3$4�«%Ý@3>= �[« J / ¸QÞF¸&7(�ç¸QÞ,Ý6ÇO�

ÆjÌ



¿D¨�¡�£��Q²�²�¡O/ Ä��/��Äº� ä ujÄ�iQcdf/i_��i,}_xµ=���åV�0£6\�i(zQ��¸Q¹Q¹F¸�{>¡Ão!e�i,grb>^,s�^6gruji,}_f{g�\_ujilb>gr^Q}6bnur}6b�^Q}�\6`�cncdf{gji,}_u
fh}6bnur}_mnf{bdz�st^Ocdurgji,mnbpm�`_mnf{}_a�£_�|¡Î�w£=oV^6x_urkt�>¸QÞ,bn\=Í]^Q}6stujcdur}_gru>^F}È��`�cncdf{gji,}_urm>i,}_x=[0cd^Fe_fhgjilk¤ÄÅurbnur^,�
cd^Qk{^QaQzQ�F¶�Ä�£;��£_i,} ä f{uraQ^��

¿D¨�²�¢	£��8´
/ É�� ä �/�0i,}_x ä ��=��0��iQcdb$o¢i,}_}M�M¸Q¹Q¹Q¹e{>Ä�^6x_`_k/i,bnf{^Q}�^,s�uji,mpbnujcd}=}_^Ocdbn\���i,grf���g�\O`�cpcdf{gji,}_urm��Oz
bn\_u�Ä�i,x_x_ur}6��;Q`_k{f/i,}=^Qmngrf{k{k/i,bnf{^Q}M�U6�3$j�½h³*¨~®,¬Ã«*= �[�0/ Æ¾ÝOÞ_Æ
�$ÆrÝ89Q¹_�

¿D¨�²�¢	£��8´
/ É�� ä �/�,i,}_x ä ��=�����iQcdb$o¢i,}_}M�j¸Q¹Q¹�Æji�{;[]\_u�Ä�i,x_x_ur}6��;Q`_k{f/i,}~^Qmngrf{k{k/i,bnf{^Q}M�,��iQcy^Qb$cd^Qe_f{g�x_z6}�iQoVf{grmj�
i,}_x�}_^6cdbn\���i,grf���g�b$cd^Qe_f{gji,k;grz6grk{^Q}_u�st^Ocno¢i,bnf{^Q}M�0��iFcdbw¡�{�Ñ��_mpujcdv�i,bpfh^F}_mj�k6�3�7Ð¬t¨!©�´93;:A»r³R3B= Ä J / ¸QÞ,Ý6Þ(�
¸QÞQÞ&7_�

¿D¨�²�¢	£��8´
/ É�� ä �/�ji,}_x ä ��=��,�|iFcdb$o~i,}_}M�(¸Q¹Q¹_Ær��{;[]\_u]Ä�i,x_x_ur}6��;Q`_k{f/i,}V^Qmngrf{k{k/i,bnf{^Q}M�,��iQcy^Qb$cd^Qe_f{g�x_z6}�iQoVf{grmj�
i,}_x"}_^Ocdbn\4��ilgrf���g�b
cd^Qe_f{gji,k]grzOgrk{^Q}_uÅs�^6cno~i,bnf{^Q}M�"��iQcyb!¡d¡�{�£6bn^6g
\�i,mnbnf{g���iQcd^Fb$cd^Qe_f{g�oV^Ox_urk{f{}_a��l6�3
7�¬t¨~©(´93L:A»r³R3B= Ä J / ¸QÞFÞQÌ(�ç¸QÞQæF¹_�

¿D¨�§gW�ªK/ ��� ä �/�";6cr�/�;����¶V�;��^Q`_âruQ�t;6cr�/��i,}_xy;��;����5�iQo~i,g
\_uQ�0Æ(ÌQÌQ¸�{ ä `�i,k��çi,f/cdgjcni(stb�f{}6vQurmnbnf{aOi,bpfh^F}�^,swbn\_u
fh}_}_ujc�gr^Ocdu�^,s0\6`�cncdf{gji,}_u § ^Ocd�8ujcdbj����iQcdb�¡�{�å�f{}_ujo~i,bnf{g2mnb$cd`_grbn`�cyuQ�k6�307�¬t¨~©(´93L:A»r³R3B= ½�CE/ Ì_Æ(Ì(�çÌ,ÝO¸_�

¿ �0¹�§i¡Á���8/ ;��"=��Á��i,}_x����"MEur\�cr�MÆjÌ&7�Æ&{�Ñ��_mnujcdv�ilbnf{^Q}�i,kMi,}�i,k{z6mnf{m�^,s�b$cd^Qe_f{gji,k;grz6grkh^F}_u�st^Ocno~i,bpfh^F}M�¤��iFcdb�¡ç¡�{
Í]^OoVe�iQcyfhmp^Q}~^,s0}_^F}_x_urvQurk{^Qe_f{}_a�vQujcymn`_m]x_urvQurk{^Qe_f{}_a~mnz6mnbnujoVmj��6�3�7Ð¬t¨!©�´93;:A»r³R3B= � J / ÆFÆjÇQ¸(�$ÆQÆ(Þ_ÆQ�

¿D�[�i»��Q·m/ ä �&L��/�6���6¶	�6��^Q`_âruô;Ocr�/�6i,}_x�£;�O£;�_Í]\_ur}M�6¸Q¹Q¹Q¸e{�=Mi(zQujc�f{}8m�^ � f{}6bn^>e�cdurgrf{e_f{b$i,bpfh}_aVgr^Q}6vQurgrbnf{^Q}
^�vFujc�bn\_u � urmnbnujcy}�b$cy^Qe_f{gji,kM��i,grf���gQ� e ²_®,ª
¬O3T6�3E4�©l¼n3L1È«r¬Ã«
©,ªI3;:A©j»K3B= ��« J / ÆjÌQÌQæ(�ç¸F¹QÇQ¹6�

¿D¢"²�¡�£�¨�§�¡o/ ;8�/� ä �(å�}_fhaF\Obj�,Ä�� ä f{gµqFf{}_mn^Q}M� ä ��o�^Qk{k/iQcd^��,i,}_xV£;�j£_qQ`_�_f{mj�_Æ(ÌQÌQæ�{;��^Qbnur}6bnf/i,k,vQ^Ocdbpfhgrf{bdzQ�ruji,mpbnujcdk{z
� i(vQurm(�Oi,}_x�uji,mnbnujcy} ��i,grf���g�b$cy^Qe_f{gji,k;grzOgrk{^QaQur}_urmpfhm(�A1È©,°�3Ã×~«$®�3A4�«�Ý@3>= ��«"Ä0/ ¸&9QÌFÌ(�ç¸QæQ¹&7��

¿D¢"²�¡�£�¨�§�¡o/ ;8�/�O£;�6£_qQ`_�_f{mj�_i,}_x ä �Io�^Qk{k/iQcd^��8ÆjÌQÌQÞ�{MÉ��Obpujcd}�i,k_f{}8m�`_ur}_grurm]^Q}�\6`�cncdf{gji,}_u�fh}6bnur}_mnf{bdzt{0��iQcdbw¡d¡d¡n�
��^Qbnur}6bnf/i,k�vQ^6cdbnf{grf{bçzVmnb
cd`_grbn`�cduQ��6�3�7�¬t¨~©(´I3;:A»r³R3B= Ä	«0/ ÇQÞFÌQÇ(�çÇ&9Q¹I9_�

¿D¢"²�¡�£�¨�§�¡o/ ;8�/��i,}_x ä ��o�^Qk{k/iQcd^��]ÆjÌ&7FÌ�{>É��6bnujcd}�ilk�fh}8m�`_ur}_grurm¢^Q}�\6`�cncdf{gji,}_u¢fh}6bnur}_mnf{bdzt{~��iQcdb>¡n��Ñ�`_bbm�^ �
k¿i(zQujc�urx_x_z�i,}_aQ`_k/iQc]oV^Oo!ur}Obn`�o m�`_�6urmj��6�307Ð¬t¨!©�´93A:A»¾³<3>= ½�S0/ Æj¹QÌFÇ(�$ÆQÆj¹QÞ��

¿D¢"²�¡�£�¨�§�¡o/ ;8�/�0i,}_x ä �to�^Qk{k¿iFcd^���ÆjÌQÌF¹�{�É��6bnujcd}�i,k�f{}8m�`_ur}_grurm	^F}�\O`�cpcdf{gji,}_uVfh}6bnur}_mnf{bdzt{>��iQcdb�¡d¡n��o�ujcdbnf{gji,k
mnb$cd`_grbn`�cyu|i,}_x�cdurmne8^Q}_mnu�^,s�bn\_u�\O`�cpcdf{gji,}_u�vQ^Ocdbpur�A�A6�387�¬t¨~©(´93;:A»¾³<3>= ½pF8/ ÆjÌQ¹Q¸��$ÆjÌ_Æ�76�

¿D¢"²�¡�£�¨�§�¡o/ ;8�/�wi,}_x ä ��o�^Qk{k/iQcd^��]¸Q¹Q¹F¹�{~��k/i,}_urb$iFcdzQ�>i,}_x"mnz6}_^Qe_bnf{g
�Ãmngjilkhu�f{}8m�`_ur}_grurm�^Q}�uji,mnbnujcd}"��i,grf���g
b$cd^Qe_f{gji,k8grzOgrk{^QaQur}_urmpfhm(�A1È©,°�3p×~«
®&3$4�«�Ý@3>= ��« J / ÇF¸QÌ&9(�çÇQÇF¹Qæ6�

¿D¢"£� �®	¢"·Æ�Q§i´
/ Äº��[��/�_i,}_xÃ;���É�}�i,aQ^Q}_f{^��8ÆjÌQÌ&7�{�[0cy^Qe_f{gji,k;grzOgrk{^QaQur}_urmpfhm�vOf/iVgr^Q}6vQurgrbnf{vQurk{z¢s�^6cdgrurx�vF^Ocdbnur�
�]^Qmnmn�6z � i(vQurmwf{}=iVbn\�cduru
�Ãx_f/oVur}_mnf{^Q}�ilk�46`�i,mnf{aQur^Fmnb$cd^Qe_\_f{g�oV^6x_urk��f6�387�¬t¨~©(´93;:A»¾³<3>= Ä"ÄE/ Ç_Æjæ&9��çÇQ¸Q¹Qæ6�

¿D¢"£� �®	¢"·Æ�Q§i´
/ Äº�0[��/��i,}_xµL��0���0�_iFcncdurk{kt��Æ(ÌQÌQÇ�{�[�cd^Qe_f{gji,k�grz6grkh^F}_u~st^Ocno~ilbnf{^Q}M� 6�3-7�¬t¨~©(´I3q:A»r³R3B= Ä�M0/
¸&7QÞ(�çÇ_Æ(¹_�

¿D¢"£� �®	¢"·Æ�Q§i´
/ Äº��[��/��i,}_x ����;��]å�i,k{k{ur}O��ilg$\M�VÆjÌQÌFæ�{=¶Wbn\_ur^Ocdz�st^Oc¢vQ^Ocdbpur�I�]^Fmnmn�6zQ� � i(vQurm~i,}_xËf{bnm
i,e_e_k{fhgjilbnf{^Q}�bp^>mne_f/cni,k8��i,}_x_m�il}_x~f{}Obnur}_mpfhbdz~g
\�i,}_aQurm�f{}�\6`�cncdf{gji,}_urmj� e ²_®,ª
¬O3U6�384�©l¼n3L1È«r¬Ã«
©,ªI3$:A©j»K3B=
�[«"�E/ Ý6ÇQÞ(�ÃÝQ9QÞ��

¿D¢"£� �®	¢"·Æ�Q§i´
/ Äº�¤[Ð�/��Ä��0É�� § f{g
\_^Qk{khm(�w[��M¶V�0Í�cniQo���i,}_x�¶V��L���£_i,`_}_x_ujcdm(�0¸Q¹Q¹lÝ"{>¶r_dvQ^Ocdbnf{gji,ka`~\_^Qb
bn^ � ujc�cd^Q`_bnu�bn^Vb$cd^Fe_fhgjilkAgrz6grk{^QaQur}_urmnf{mj�f6�387�¬t¨~©(´93;:A»¾³<3Á�6mn`_��oVf{bnbnurxM�

¿D¢"¯&�8§&/ ;��tL��/��i,}_xp;���¶	�"MEur\_}_x_ujcr�MÆjÌQÌI9�{.=;uru>vQ^6cdbnf{grf{bçz¢e�cd^Ox_`_grbpfh^F}��Oz�k/iQcdaFu
�Ãmngji,k{u�b$cd^Qe_f{gji,kMoV^F`_}Ob$ilfh}
cni,}_aQurmj����iQcdb]¡�{�É�i,mnbnujcd}�}_^Ocdbp\ ��i,grf���g�b$cy^Qe_f{gji,k;grzOgrk{^QaQur}_urmpfhm(�U6�387�¬t¨~©(´93;:A»¾³<3>= Ä	�0/ ÞQ¸_Æµ�çÞQÇ&7_�

¸Q¹



¬G¢�´"¨�·Æ¨0/ åV�/�;ÆjÌ&9FÌ�{ § `�o!ujcdf{gji,k�mnf/o2`_k/i,bnf{^Q}~^lsEbp\_u|k{f�s�u�grz6grk{u|^lsEb
cd^Qe_f{gji,k_grz6grkh^F}_urmj�U6�3
7�¬t¨~©(´93L:A»r³R3B= «�S0/
Ç(�ÃÝO¹_�

øô¨�²�·tsQ£$/ É��/��i,}_x"Í�� ¦ � § u � bn^F}M�wÆjÌ&9FÌ�{�7�¬t¨~©(´�Ù8¯«rª
³�»�»¾³9ªn»¾²O½/®,¬t³t©,°º´$¼(´$¬Ã«r¨2´$��¶�gji,x_ujoVf{g��wcdurmpmj� § u �
·�^Ocnq8�Q9Q¹QÇ2e_eM�

øô¥©�IÉ��8§&/ ���	=��/��ÆjÌQÞ&9�{�¶�x_fhmpgr`_mnmnf{^Q}=^,s�bn\_u>��i,k/i,}_gru2^,swi,}_aQ`_k/iQc�oV^OoVur}6bn`�o f{}�\6`�cncdf{gji,}_urmj�fu�²6½9½v3f7�¨w3
1È«r¬Ã«
©,ª93L:A©j»K3B= �0F�/ ¸FÇ,Ý��

øô¥©�IÉ��8§&/ ����=��Á�MÆjÌQÞ&7e{0Í]^Q}_grujcy}_fh}_aVbn\_u>o!urg$\�i,}_f{grm�^ls¤\6`�cncdf{gji,}_urmj��6�301È«¾¬Ã«$©lª93>= ��Ä0/ ÆQÆjÇ(�$Æ(¸Q¹_�
øB§�¡��0�8/ ;������/�MÆ(Ì&7_Æ&{���e_e8ujc]^Ogrujil}�cdurmne�^F}_mnu|bp^!i!\O`�cncyfhgjil}_uQ�L6�3�èw6¼j´I3TG|»
«$®l°�©nÀQªI3>= �"�8/ ÆjÞFÇ(�$ÆjæQÞ_�
�r¨Q´t·Æ¢"£.�2/ ä �Q;8�/��Í���=tsQe8urâ
�çÍ�iQcncyfhk{k{^���il}_x�=��"=tsQe8urâ	Í�i(v,i,âr^Qmj�8ÆjÌQÌ&7�{�Í�i,mnu
�Ãmpbn`_x_f{urm�^,s0x_urvQurk{^Qe_f{}_a�uji,mnb

��i,grf���g�uji,mnbnujcdk{z � i(vQurmj� e ²¯®lª$¬O3f6�3?4�©,¼&3A1È«¾¬Ã«$©lª93L:A©j»K3B= �[«e½p/ ¸Q¹Q¹QÞ(�ç¸F¹QÇ,Ý��
�r¨Q´t·Æ¢"£.�2/ ä ��;��/�v5V�ÈL�����i,a6i_��Í���£;�ÈL]cdurbp\_ujcdbn^Q}M��;���Ä�^Qk{f{}�iQcdft�]Í��.=tsQe�urâ
�çÍ�iQcdf{k{kh^8�Yx����6`_g$\_m(�w¸Q¹Q¹QÇe{

Í]^Q}6vQurgrbnf{vQu�st^Ocdgrf{}_a�f{}Èbp\_u	f{}6bnujcdb$cy^Qe_f{gji,kMgr^Q}6vQujcdaQur}_gru2âr^Q}_uV^,swbn\_uVuji,mnb���i,grf���gQ�y6�3p7�¬t¨~©(´I3z:A»r³R3/�
S�M �_¸Q¹I9,Ý,�ç¸Q¹&7F¸_�

�r¨Q´t·Æ¢"£.�2/ ä �t;��/��£;�0åV��É�mn�8ur}_mnur}M��Í��M��i,`_k{mn^Q}M��Ä���5�cyuraQa��0ÍÐ�0£;��L]cdurbp\_ujcdbn^Q}M� ¦ �M¶V�0��urbnujcdmpur}M�M���
Í]f�s�urk{k{ft��=��MåV�0£6\�i(zQ��Í��MÑ�\_k/o~i,}_}M�0il}_x�����M;`_f{x_ujo~i_�0¸F¹Q¹,Ý"{�Éw��¡ÃÍ�¸F¹Q¹_Æ>i,}_xºbn\_u~gr^Q`_e_k{urx�^6gruji,}6�
i,b$oV^Qmpe_\_ujcdu�mnz6mnbnujo ^,s0bp\_u�b$cd^Qe_f{gji,k;uji,mnb���i,grf���gQ�Au�²6½9½v3$7�¨w3$1È«r¬Ã«
©,ªI3;:A©j»K3/�6f{}�e�cdurmpmj�

�r�Q¨"ª¢	§&/ ��� ä �/�ji,}_x~Ä��,[��,Ä�^Q}6bnaQ^6oVujcdzQ�r¸Q¹Q¹_ÆI{A[]\�cyuru
�Ãx_f¿o!ur}_mnf{^Q}�i,k_i,k{fhaF}�oVur}Ob�i,}_x2gr^Ocd^Qb$ilbnf{^Q}�^,s � ujiQq8�
[�Í��Ãk{f/q,u�vQ^Ocdbpfhgrurm]v6f/iVk{fh}_ujiFc�vQ^6cdbnur�~�]^Qmnmp�Oz � i(vQurmj�{6�3
7Ð¬t¨!©�´93A:A»¾³<3>= Ä J / ¸QÇQ¹I9(�ç¸QÇQÇQ¹��

�r¢�ª�8£�®	¨��Èª ÄÅ^Qmn\_f{}_m$qFzQ��Ä��Á��Ä���;Ff¿oÅHr}_urâ	É�mpe_fh}_^Fâji_��i,}_x�Äº��[��8oc|lâ�4O`_urâ>Í]^F}_x_uQ�¯¸F¹Q¹Q¸�{27�¬t½/®(´�j�½{³*¨!®*å
¬Ã©,½v}nÀQ³t»
©ØF«wj�³t»r½/©,°�«µ´P~8ªn©�ÙA³t»$®,½/«µ´�«r°�1��*��³t»
©,��Í�É § ¶�����É ä �6Ä�ur�6f{gr^ Í]f{bdzQ�;Æj¹&92e_eM�

�r¢" ���£�£�¢p/ ���/�_i,}_x�åV��¶	��É�o~i,}6`_urkt�AÆ(Ì&7Qæ�{�¶�}�i,f/cÎ�ÃmnujiVf{}6bnujcni,grbnf{^Q}�bn\_ur^OcyzVs�^6cwb
cd^Qe_f{gji,k;grzOgrk{^Q}_urm(����iQcyb
¡ç¡�{OÉ�vQ^Qk{`_bnf{^Q}�iQcdz�mpbn`_x_z�`_mnf{}_a	i�}_^Q}_\6z6x�cd^Qmnb$ilbnf{g�i,�6f{mnz¯o¢oVurb$cdf{gw}6`�oVujcdf{gji,k�o!^Ox_urkt��6�3�7�¬t¨~©(´I3$:A»r³R3B=
½"½p/ Þ,ÝO¸��çÞ&9_ÆQ�

¶t¨"��²��Q§�/ ;��wÍÐ�/�|Æ(ÌQæ&9�{�¶ cy^Qk{u�^,s�bn\_u�b
cd^Qe_f{gji,k]`_e_e�ujc¢b$cd^Qe8^Qmne_\_ujcdf{g�b$cy^Q`_aQ\"f{}4ujiQcykhz"mpuji,mn^Q}"bdz6e_\_^O^Q}
x_urvQurk{^Qe�oVur}6bj�$1È©,°�3Ã×~«$®&3L4�«%Ý@3>= �DM�½?/ Æj¸&9&9��$Æj¸Qæ&7_�

¶t¨"��²��Q§�/ ;��,Í��/�6ÆjÌQæ&7e{MÄ�f{x6�Ãmnuji,mn^F}	bdz6e_\_^O^F}>x_urvQurk{^Qe�oVur}6b�i,}_x>f{}6bnur}_mnf{bdz>g
\�i,}_aQurm�i,}_xVbn\_uwb$cy^Qe_f{gji,kO`_e_e8ujc
b$cd^Qe8^Qmne_\_ujcdf{g�b$cd^Q`_aQ\M�Z1È©,°�3Ã×~«$®�3A4�«�Ý@3>= �
M�S0/ ÆQÆjÇFæ(�$ÆQÆjÞQ¸��

¶t¨�£�¥b¢"§*�Z/ [���L��/������5V��L�k/i,grq���;����|il`_mnbnurf{}M��;�� ¦ ���6urur}_urzQ��5V��M��0�6^Ocpcdf{mnb$i,k{kt��i,}_xz;����w���wcdf{gruQ�]ÆjÌ&7Qæe{
Ñ�gruji,}�cdurmne8^Q}_mnu�bn^�i2\O`�cpcdf{gji,}_uQ����iQcdb�¡�{�Ñ��_mpujcdv�i,bpfh^F}_mj��6�3¼èwO¼(´93dG|»
«
®,°�©nÀFª93>= ��F�/ ¸Q¹&9FÞ(�ç¸Q¹&7QÇ��

¶���»�¨"����/ =��/�0il}_x�åV��Éwo~il}O`_urkt��ÆjÌQÌFÌ�{|[]\_u¢^Ogruji,}MÒ m�u
�Aurgrb>^F}Èf{}6bnur}_mnf{bdz�^,s]b$cd^Qe_f{gji,k�grz6grk{^Q}_urm�{>��urmn`_k{bnm
s¥cd^6oÂiVmnf/oVe_k{u2gr^Q`_e_k{urxÈi,b$o!^Qmne_\_ujcdu
�Ã^6gruji,}�oV^6x_urkt�U6�3�7�¬t¨~©(´I3;:A»r³R3B= Ä8S0/ 9,Ý6¸(�©9QÞ_ÆQ�

¶t»�¨8´
/ =��MåV�/�M���t5V��L�k/i,gµq8�;¶V�";��MÄ�iQcdf/i,}_^��t;8�MåV�M�|i � qFf{}_mj�Mi,}_x�����=��MÉ�khmp��ujcncdzQ��Æ(ÌQÌQ¸�{���e_e�ujc�^6gruji,}
cdurmne�^F}_mnu|bp^	\6`�cncdf{gji,}_uÔ5�f{k{��ujcybj�c6�3$�|«
©�Ù�O¼(´93L4�«µ´93B= C0F�/ ¸F¹Q¸Q¸Qæ(�ç¸F¹Q¸,Ý&7_�

¶t»�¨8´
/ =��MåV�/�;¶V�t;��MÄ�iFcdf/i,}_^��M£;� ä �t;Oi,gr^F�M�Mi,}_x�É��M�2�M�]zOi,}M��ÆjÌFÌ&7�{�Ä�ujil}�i,}_x=}_ujiQcÎ�Ãf{}_ujcdbnf/i,k�^6gruji,}_f{g
gr`�cncdur}6b�cyurmne�^Q}_mpu|bn^V\6`�cncdf{gji,}_uÔ5�f{k{��ujcdb(�c6�3�èwO¼(´93HG|»
«$®,°�©pÀQªI3/� « JÏ�[7FÞ&7(�©7&7QÌ��

¶t»�¨8´
/ =��MåV�/��5V��;���5�^Q}_ft�¤il}_x�����5V��L�k/i,gµq8�0¸F¹Q¹Q¹�{�É��;urgrbnm>^ls�i � iQcpoà^6gruji,}_f{gVstuji,bn`�cduV^Q}=\6`�cncdf{gji,}_u
Ñ�e�i,kt�A1È©,°�3Ã×~«$®�3A4�«�Ý@3>= ��«�½p/ ÆjÇ&9I9(�$ÆjÇ&7QÇ��
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¶t»�¨8´
/ =��_åV�/�Oil}_x�£;� ä �8;Oi,gr^Q�M�6¸Q¹Q¹,Ý	{0�]urk/i,bnf{^Q}_mp\_fhe��8urb � urur}�^6gruji,}_f{g�ur}_ujcdaQzÂm�`_�Ourm�i,}_x�mn`�cÎsÃi,gru � f{}_x_m
x_`�cdf{}_a�b$cy^Qe_f{gji,k�grz6grkh^F}_uÈe�ilmnm$i,aQuQ���n°�7Ð¬t¨!©�´�Ù�¯«¾ªy« å]G|»$«
®,°t�n°_¬Ã«rªn®,¬t³t©,°6´ ���n�]¶�x_v,i,}_grurm�f{} �Ïkh`_f{x
ä zO}�iQo!fhgrm(�OÉ�xM� ¦ ����urujcdf{uQ� ¦ ¡Ã[ ��cdurmnmj�_£6^Q`_bp\_\�iQoVe_bn^Q}M�6�|åV�_ÇQ¸!e_eM� � mn`_��oVf{bnbnurx��

¶t¡�·Æ°Èª¢	£Y/ �����2�/�0il}_xI�2�0�]f{ur\_kt��ÆjÌQÞ&7�{VÄ�f{x6�Ãb$cy^Qe�^Qmpe_\_ujcdf{g�vQur}6bnf{k/i,bnf{^Q}"i,m	i�gr^Q}_mpb$cni,f{}6b�^Q}�\6`�cncdf{gji,}_u
x_urvQurk{^Qe�oVur}6b�il}_x�o~i,f{}Obpur}�i,}_gruQ��[Murg
\_}_f{gji,k0Í]^Q}6sn��^Q}���`�cncyfhgjil}_urmj�6¶�Ä�£;�"L�^Qmnbn^Q}M�
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