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NPORQTSVUTWFXYS[Z�\%]F^`_badceagfihkjFfT_mlihm^ongfT_bhpfq_mfTcehplm]�rs]dc[r.^`_�aMfihmtGuVhpvkfTj
^owxrs]df�lTueyFhp_mf�uet#czaFhpuV{mfTlTrB|%]Dfphpf.ckvkfqrs]DuYjFue}`u�~[��tGuVh�aFhpuV�[^`jE^owd~
yd_mfih%_syFaFaMuehpr9tGueh0���.��aFhpuYlTfT_m_mfT_9aF}`ce�Y_#c.lqfiwFrshpce}Fhpue}`f[����}`rs]dueyd~e]
vkfTrs]duYjFue}`u[~V^`lTc[}o}���|�fzcV^`v�c[r�_syFa2aguehprs^owd~�rs]dfk|%]DuV}`fzaFhpuYlTfT_m_�uet
ceaFaF}`�[^owD~�^owdjEydlTrs^`��f�}`fqcehmwF^owD~PrmfTlK]FwF^`�[yDfT_T��rs]df�liy2hmhpfpwFr�adceaMfih�tGue�
liyd_m_syD_�uew�c�adcehpr�uVt.rs]F^`_�a2hpuYlTfq_m_T�9\%]Df�vkcV^ow�^`_m_sydfk^ow4rs]2^`_�aDcV�
aMfih�^`_krs]DfP_sy2aFaMuVhprkuet�j2c�rmc�a2hpfiaFhpuYlTfT_m_s^owd~ItGueh����.�z�0��f�~e^`��f
_mu[v�f�^owD_s^`~V]Frm_�^ow�rs]DfPvkfTrmc[jFc[rmc�|%fPlTce}`lpy2}`c�rmf�t�hpu[v)cIjFc[rmc[_mfqr
c[_kadcehpr�uet�rs]DfPvkfTrs]duYj�tGueh�yD_mfihP_syFa2aguehprT�%���%\��G�.c[rmc���]dcehm�
c[lqrmfihm^`_mrs^`uew�\9uYue}��b^`_k^`vzaF}`fTvkfpwFrmfTj�^ow�cI_muVtGrs|�cehpf�fpwF�[^ohpuewdvkfiwFr
�;��}`fTvkfiwFrs^owdfV�i���Eu�vkfIfT�Yc�vzaF}`fT_�cehpfx~e^`��fiw rs]dc[r�hpfT_syF}`rmfTj¡t�hpu[v
hmyFw2wF^owD~4rs]Df�¢�£.¤x¥e���>\��G¢._mfphP£�y2^`jFcewdlTfI¤�uYjYyF}`fIlTu[v�nF^owDfTj
|%^`rs]x���%\���uewxrs]df�jFc[rmc2�
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�._Bc�hpfT_syF}`r�uVt9^`rm_�^owdlihpfTc[_s^owd~®agueaFy2}`cVhm^`rs�[��cewP^owDlihpfqc[_s^owd~®wYydvbnMfph
uetgvkc[lm]2^owdf%}`fTcehmwF^owd~zcVa2aF}o^`lTc[rs^`uVwM_B|%fihpf9^`vzaF}`fTvkfiwFrmfTjM�F\%]Df#vkuehpf
_sydlK]�ceaFa2}o^`lqc[rs^`uewg_%|%fihpf#jE^`_mlpyD_m_mfTj�rs]Df#vkuehpf9^`rRnMfTlqc[vkf#li}`fTcVh#rs]Dc�r
ceaFaF}`�[^owD~k^owdjEydlTrs^`�[f�cV}`~[uVhm^`rs]Dvk_%^`_�wdu[r#c[_#rshm^`�[^`ce}�c�_¯^`r#_mu[vkfqrs^`vkfT_
vz^`~V]Fr�}`uYue°M�M\%]df._mfTrmrs^owd~k^owx|%]2^`lm]�cV}`~[uehm^`rs]dvk_�cVhpf.^`vkvkfTjY^`c[rmfi}`�
rmfT_mrmfTj�uew$�Glp}`fTcewg�®jFc[rmc�_mfTrm_�li}`fTcVhm}`��^`_�rmuYu�c�lTc[jFfTvz^`l±cewdj�wDu�r
hpfTcV}o^`_mrs^`l�^owIhpfTce}#|�uehm}`jIcVa2aF}o^`lTc[rs^`uVwM_��Gc®²FwDjY^owd~�rs]dc[r.^`_�ce}`_mu�hpfi�
aMfTc�rmfTjIc�r�|%uehm°F_s]duead_zuVw�rs]F^`_zrmuVa2^`l�cewdj�^owx}o^`rmfihpc[rsyFhpf[�#_mfTfkf�� ~F�
³ ´eµ � ³`¶[¶iµ �i�M�YfT��fihpce}#fT�[agfihm^`fiwdlTfT_�_s]DuV| rs]dc[rBy2axrmu�rs]FhpfTfz�[ydcehprmfphp_
uet�rs]df�rs^`vkfzv�^`~e]Fr�ngfbyd_mfTj�tGuVh.rshpcVwD_st·uehpvz^owd~�rs]df�j2c�rmc�c[r%]DcVwDj
^ow�c.t·uehpvkc�r�cVa2aFhpueaFhm^`c[rmf�tGueh#}`fTcVhmw2^owd~�cewdj®rs]dc[r#rs]F^`_>aFhpuYlTfT_m_#]Dc�_
_s^`~ewF^o²dlTcewFr%^owF¸2ydfiwdlTf.uVwkrs]df�²FwDcV}D~�fiwDfphpc[rmfTjkv�uYj2fi}`_T�E¹­rR|�c[_9uewF}`�
wdc[rsyFhpce}�rs]Dc�rRt�hpu[v$_sydlK]�fT�[aMfihm^`fiwdlTfT_BcVwDjkrs]df%tGc[lqr9rs]Dc�r�vkcVwF�zcV}o�
~[uVhm^`rs]Dv�_.cehpf.^ow�aFhm^owdli^oa2}`f�ceaFa2}o^`lTcVn2}�fz^owx�Vcehm^`uVyD_�_s^`rsyDc�rs^`uewd_T�Mrs]Df
^`jFfTc�cehpu[_mf�rmu�aDcVhprs^`ce}o}`��ceydrmu[v�c[rmf�rs]Df�_syFa2aguehprBuet#cV}`~[uehm^`rs]dv�_mfi�
}`fTlTrs^`uVwR���[yDlm]±cew±ceaFa2hpu�c[lm]�lTcew±ce}`_mu�ngfztGueyFwdj�^owI_mrmc�rs^`_mrs^`lT_T�9c�_
jFfT_mlihm^onMfTjk^ow ³ ºeµ cewdjzaFhpue{»fTlTrm_R}o^o°Yf��Ermc�rm¼9½�£�aFhpue{»fTlTr ³ ¾eµ �[cVwDj�rs]Df
¤�¼F\>�;cVa2aFhpu[c�lK] ³¿¶pµ |%]Dfihpf#rs]df%�B½.À��Y¢.¼F\9�.À�\ ³oÁTµ aF}`cV�[fTjkcVw�c[jY�
�[^`_muehp��hpue}`f[�d�Â��fihp�k^`vzaMuVhprmcewFr.lquewFrshm^onFyDrs^`uVwIuVt9rs]dc[r%hpfT_mfTcVhplK]P^`_
rs]dc[r�^`rbwdu[rs^o²dfT_�rs]Dfk^`vzaMuVhprmcewdlTf®t·ueh�c�_syFaFaMuehprz^ow�j2fi²FwF^owD~xceaF�
aF}o^`lTc[rs^`uVw�aFhpuYlTfT_m_mfT_�|%]Dfihpf�_mrmc[rs^`_mrs^`lTcV}9cVwDj�^owDjYyDlqrs^`�[f�rmfTlK]FwF^`�[yDfT_
cehpfB^owF�[uV}`�[fTjM�D�Bwk^`_m_syDf.hpfp}`c[rmfTj�rmu�rs]dc[r#uet�ce}`~�uehm^`rs]dvÃ_mfi}`fqlTrs^`uewP^`_
rs]dc[r.uVt%jFc[rmckaFhpfiaFhpuYlTfT_m_s^owd~2�9Ä�ydrBc[r�rs]Df�_mc[vkf�rs^`vkf�|%f.wdu[rs^`lTfTj
rs]dc[r#_mfi}`fTlTrs^owd~zcB²2wdce}dceaFaFhpueaFhm^`c[rmf�ce}`~�uehm^`rs]dv�tGuVh#rs]Df#a2hpuVn2}`fTv�c[r
]dcewdj�j2fiagfiwDjF_.v�uehpf�uewÅrs]Df�fpÆMuehprBuewdf�|%cVwFrm_�rmu�aFyDr%^ow�aFhpfia2hpuV�
lTfT_m_s^owd~xrs]DfkjFc[rmcPrs]DcVwIcVwF�Yrs]2^owd~xfi}`_mf[�#¹�wxrs]DfzwdfT�Yr�_mfTlTrs^`uVwD_�|%f
jY^`_mliyD_m_B]DuV|�°YwDuV|%}`fTjF~[f�cengueydr�jFc[rmc�lTcVw®^owF¸FyDfiwdlTf.yd_mfihB_syFa2aguehpr
tGuVh�v�c[lm]2^owdf6}`fqcehmwF^owD~F�B_s]DuVhprs}`��jFfT_mlihm^onMfI|%]F^`lK]ÇlK]dcehpc�lTrmfihm^`_mrs^`lT_
cehpf�yd_mfTjÈ�dcewdj�~e^`��fz_mu�vkf�fT�Yc[v�a2}`fT_�uet9aFhpfiaFhpuYlTfT_m_s^owd~�_sy2aFaMuehprT�
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�>c�_mfT_k|%]dfihpf�jFc[rmc�^`_kyD_mfTjItGuVh��.c�rmc�¤�^owF^owd~�jY^ohpfTlTrs}`��|%^`rs]dueydr
cewF�I°Y^owDj�uVt.aFhpfiaFhpuYlTfT_m_s^owd~�cVhpf�_mu6hpcVhpf��G|%fPcehpf�wDu�r®cV|%cVhpf�uVt
_syDlm]�lTc[_mfq_p��rs]dc[r�jFc[rmc�aFhpfiaFhpuYlTfT_m_s^owd~�_mfTfqvk_�rmuIlTuewd_mrs^`rsydrmf�cVw
uenF}o^`~[c[rmuVhp��_mrmfia��Y\%]F^`_%_mrmfia�^`_%c[r#rs]df�_mc�vkf.rs^`v�f�uVwDf�uet�rs]df�v�uehpf
rs^`vkf�lTuewd_sydvz^owD~±_mrmfiaD_T�#cVwDj�lm]DcVwD~�fT_�vkc[jFf�rmuxc�jFc[rmc�_mfTrkjYy2hm�
^owD~�a2hpfiaFhpuYlTfT_m_s^owd~�lTcew�nFhm^owD~4c�_mue}oydrs^`uew�rmu�c�������a2hpuVn2}`fTv
wDfTcVhpfih�uVh�{syd_mrbt�yFhprs]dfih�cV|%cV�[�#�[y2aFaMuVhpr�t·ueh�j2c�rmc6aFhpfiaFhpuYlTfT_m_s^owd~
^`_®aFhpue�[^`jFfTj�c[_kadcehpr�uet�cIv�uehpf�~[fpwDfihpcV}�cehplm]2^`rmfqlTrsy2hpf�tGuVh®yd_mfih
_sy2aFaMuehpr�rs]dc[r�^`_�j2fq_mlihm^onMfTj�^ow±_mfT��fihpce}9adceaMfphp_k�G¢�£.¤«cVa2aFhpu[c�lK]�ù
³ úVµ � ³oûTµ �i�F�._%adcehpr�uet#rs]dfbaFhpue{»fTlTrT�Drs]df�¢�£.¤�ceaFa2hpu�c[lm]�^`_B^`vzaF}`fi�
vkfiwFrmfTj4uew�rmuVa4uet���}`fTvkfiwFrs^owdf��;¹s�Y¼9�zcVwDj�]Dc�_®rs]df�c�j2�VcVwFrmc[~[f
rs]Dc�rb^`r�_sy2aFaMuVhprm_z~�fiwDfphpc[rs^`uewÇuetB������aFhpuYlTfT_m_mfT_�nMfT_s^`jFfT_kjFuYliy2�
vkfiwFrs^`uew�cVwDjIhpfiyd_mf�c[_sagfTlTrm_�uet����.��a2hpuV{mfTlTrm_T�#\%]df�ceaFaFhpu[c[lm]
]Dfi}oad_�cIyD_mfph�jFfi²2wF^owd~�]F^`_�a2hpuVn2}`fTvP�BcetGrmfihP|%]F^`lK]�cIrmuea�jFuV|%w
_mfi}`fTlTrs^`uVw�uetBaMu�_m_s^on2}`��cVa2aF}o^`lTcenF}�f6}`fTcVhmw2^owd~IcV}`~[uehm^`rs]dvø~ehpuVy2ad_z^`_
vkc[jFf[�#�.lTlquehpjY^owD~�rmu�rs]df®°Ywdue|%}`fTjF~[fxcengueydrkrs]Df�a2hpfqlTuewdjE^`rs^`uVwD_
uet9rs]dfT_mf�ce}`~[uVhm^`rs]Dv�_T�DcewPcVwDcV}`�Y_s^`_.uet0rs]DfBcV�Vce^o}`cVn2}`fkjFc[rmc�^`_%vkc�j2f��
Ä%c[_mfTj�uVwkrs]F^`_�°Ywdue|%}`fTjF~[f���a2hpuVn2}`fqvüc[_9|�fi}o}Mc[_9jFc[rmc�lm]dcehpc[lqrmfihm^`_s�
rs^`lT_.cVhpf.°YwDuV|%wM�i�DaFhpfiaFhpuYlTfT_m_s^owd~�c�j2�[^`lTf�^`_.jFfi²2wdfTjM�M\%]Df�liyFhmhpfiwFr
^`vza2}`fqvkfiwFrmc[rs^`uVwIcV^`vk_Bc[r#cewdce}`�Y_s^`_�cVwDjk^`vzaF}`fTvkfiwFrmc�rs^`uew±uet�rmfTlm]2�
w2^`�[ydfT_�t·uehBjY^`�[^`_s^`uew±uet�v�y2}`rs^`jY^`vkfiwd_s^�uVwMce}#jFc[rmc�_saDc�lTfT_%c�lTlTuehpjY^owd~
rmu�rs]Df�jY^`_mrshm^on2ydrs^`uew�uVtBc�lTuewdlTfiadr�^ow�_syDlm]4c�_sadc[lTf�c�_zjFuewdf®tGuVh
li}`c[_m_s^o²dlTc[rs^`u[wÅcewdjzaFhpfTjE^`lqrs^`uew�rmc�_s°F_T�Y�.c�rmc.a2hpfpa2hpuYlTfq_m_s^owD~�vkce^owF}`�
^ow2¸FyDfpwDlTfq_zjFc[rmcz^owxuVwDf�uVt#rs]2hpfqf�jE^ohpfTlqrs^`uewd_Tù
ý �.c�rmckli}`fTcVwD_s^owd~��GrshpfTc�rmvkfiwFr%uVtRwdue^`_mf[�Mfq�YrshpfTvkf.�VcV}oyDfT_T�DhpfqjEyFw2�j2cVwDlq�[�DfTrml��o�
ý ��}`rmfihm^owd~�rs]dfkjY^`vkfiwd_s^`uewdce}o^�rs�IuVt%rs]df�j2c�rmc6��nF��c�rmrshm^on2ydrmfk~�fiw2�fihpc[rs^`uVwR�D²F}`rmfihm^owd~2�MrshpcVwD_stGuVhpvkc[rs^`uVwR��fTrml[� �i�
ý ��}`rmfihm^owd~krs]df.jFc[rmck�[ydcewFrs^`r;����nF�k_mfi}`fTlTrs^owd~2�M_mc�vzaF}o^owD~F�DnDcV}`cewdli�^owD~�rs]df�cV�ecV^o}`cenF}`f�j2c�rmczhpfTlTuVhpj2_p�i�
��]dfihpf�rs]dfktGuehpvkfphz^`_zwdu[r�_syFa2aMuVhprmfTjÂ�G|�f�aFhpfT_sydvkf�c�lp}`fTcewd_mfTj
j2c�rmc®|�cehpfi]dueyd_mf�rmuznMf�cV�Vce^o}`cVn2}`fV�i��_mfT��fihpce}0rmfTlK]FwF^`�[yDfT_�rs]dc[rB_syFa2�
aMuehpr9a2hpfpa2hpuYlTfq_m_s^owD~z^ow�rs]Df�}`c�_mr�r;|%u.jY^ohpfTlTrs^`uVwD_�cehpf�^`vzaF}`fTvkfpwFrmfTjÈ�
\>]dfihpfinF��|%fBce^`vüc�r�aFhpue�[^`jY^owd~®c�_�v�ydlK]P_syFa2aMuVhprBc[_9aMu[_m_s^onF}`f[�Mce}o�
rs]DuVyD~V]IuVwDf�_s]dueyF}`j6hpfqce}o^`þTfkrs]dc[r%nMfp^owD~PlTu[vzaF}`fTrmf�^`_�]dcehpjY}`��aMu[_s�
_s^on2}`f[�

ÿ ª«-R<#:DJB/F-9:�öp+%/�?�A%<#/2<#¨D1Y-9/dCs:Y<91FC­+B5Ã+#ö ó <91Y<
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\>]F^`_�_mfTlTrs^`uVwIjFfT_mlihm^ongfT_zrs]df�rmfTlK]FwF^`�[yDfT_�rs]dc[r�cehpf�yd_mfTj�tGueh�lK]dcehm�
c[lTrmfihm^`_mc�rs^`uew�uet�j2c�rmc[_mfTrm_T�#|%]Dfphpf�_mu[vkfPvkfTc[_syFhpfT_�cehpf�^owdjFfiaMfiwF�
j2fiwFr�uet�uVy2h�tGuYliyd_zuVw�_mrmc[rs^`_mrs^`lqce}�li}`c[_m_s^o²dlTc�rs^`uew��BÄ%fT_s^`jFfT_k_mrmc[rs^`_s�
rs^`lTce}�vkfTc�_sy2hpfq_krs]Df����>\�ceaFa2hpu�c[lm]4ce}`_mu�^owdli}oydj2fT_k^owFtGuehpv�c[rs^`uew
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rs]dfTuehpfTrs^`lqce}#vkfTc�_sy2hpfq_>t·uehBjFfTce}o^owd~�|%^`rs]ÅjE^`_mlihpfqrmf�c[rmrshm^onFyDrmfT_�_syDlm]
c[_Tù
� �Brmrshm^onFyDrmf�fiwFrshpuVaF�[�MjFfT_mlihm^onF^owD~Prs]Df.^owFtGuehpv�c[rs^`uew�lTuewFrmcV^owDfTj

^owÅcklTfihprmcV^ow��GjE^`_mlihpfqrmfV���Vcehm^`cVn2}`f��
� ��}`c[_m_BfiwFrshpuVaF�[�MjFfT_mlihm^onF^owD~�^ow2tGuVhpvkc[rs^`uVwIlquewFrmce^owdfTj�^owxrs]Df

jFfiaMfiwdjFfiwFr.�Vcehm^`cVn2}`f��
� �[uV^owFr�fpwFrshpueaF�[�Fhpfi}`c[rmfT_�rs]Df�jFfiaMfiwdjE^owd~��VcVhm^`cenF}`fkrmukuewdf�uet

rs]df.^owDjFfiaMfpwFr��ecVhm^`cenF}`fT_T��\>]F^`_BvkfTc�_sy2hpf�^`_%yD_sydce}o}`�xvkfTcVwFr
rmuk~�fTrBcewP^owD_s^`~V]Fr.^owxrs]Df.hpfi}`c�rs^`�[f�^`vzaMuVhprmcewdlTfkuet#jY^`_mlihpfTrmf
c�rmrshm^on2ydrmfT_�^owxlp}`c[_m_s^o²dlTc[rs^`uVwIa2hpuVn2}`fqvk_T�

� �YfT�[fphpce}R]dfiyFhm^`_mrs^`lT_�rs]dc[rB|%f�lTcV}`liy2}`c�rmfTj�^owxuehpjFfih�rmukfT_mrs^`vkc�rmf
rs]df�j2fq~ehpfTf�uVt#c[~ehpfqfTvkfiwFr�c[vkuVwD~krs]df�vkfTc[_syFhpfT_T�d��f�rmuYuV°�c
hpfi}`fq�ecVwDlqfzvkfqc[_syFhpf[�2^owFtGuehpv�c[rs^`uew±~[cV^owR�Mrs]df�£�^owF^9^owDjFfT��cewdj
rs]df�~e�Gt�yFwDlqrs^`uew�tGuVh.uVy2h�fT�[agfihm^`vkfiwFrm_T�
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aMfiwdjFfiwFrz�VcVhm^`cenF}`fT_zcVhpfzwYydvkfihm^`l[��\%]Df�wDfq�Yr�vkfTc[_syFhpfTvkfpwFrm_�rs]Dc�r
cehpfBlTcV}`liyF}`c[rmfTj�cehpf��������! "�#�!$.cVwDj&%!��')(+*-,.'/�#�!$�adcehpc�vkfTrmfihp_#rs]dc[r9cehpf
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uet>ce}o}�|%fklTcV}`liy2}`c�rmf�rs]dfklTuV�Vcehm^`cVwDlTf�vkc�rshm^`��uVt%fqc[lm]�li}`c[_m_1�%cewdj
rs]df®aMuYuV}`fTj�lTuV�Vcehm^`cVwDlqf�vkc[rshm^`���GuV��fih�ce}o}>li}`c[_m_mfT_p�IÆ2yFhprs]dfihpvkuehpf
|%fxlTce}`lpy2}`c�rmf�rs]dfI|%^`rs]F^ow2�;~ehpuVy2ad_I_sydvk_�uVtk_m�[ydcehpfq_�cewdjÂlihpu�_m_s�
aFhpuYjEydlTrm_�v�c[rshm^`�Â�G�Ç�i�#¤�c[rshm^`�Â�G\��bhpfqlTue}o}`fTlqrm_�rs]Df�rmu�rmce}�_syDv�_
uet�_m�[ydcehpfT_Pcewdj�lihpu[_m_s�GaFhpuYjEydlTrm_�vkc�rshm^`�D��Æ2hpu[v�rs]Dfq_mf6nMu�rs]�|%f
hpfTrshm^`fT��f
���VÔ���������fihpf�vkc�rshm^`�Â�GÄB�bhpfpa2hpfT_mfpwFrm_�rs]df�nMfTrs|�fTfiw
~ehpuVy2ad_B_syDv�_%uet�_m�[ydcehpfT_Bcewdj�lihpu[_m_s�GaFhpuYjEydlTrm_Bvkc�rshm^`�D�2\%]F^`_%~e^`��fT_
yd_�cVwkfT_mrs^`v�c[rs^`uewPuVtD]DuV|�jY^oÆMfihpfiwFr%rs]df%_mfT��fihpce}g~ehpueyFad_¯hpfTcV}o}`�kcehpf��
�%uV�Vcehm^`cewdlTf�vkc�rshm^`lTfT_�cehpf�yD_mfTjxrmu�lTce}`lpy2}`c�rmf�fi^`~�fiwF�Vce}oydfT_kcewdj

fi^`~�fiwF�[fTlqrmuehp_�uet#v�c[rshm^`��� �RÉ�� �D\%]df�vku[rs^`�Vc[rs^`uVwIrmu�yD_mf�� ��É��
_mrmfTvk_�t�hpu[v)rs]DfP|>^`_s]4rmuxvkc[�[^`v�^`þTf�rs]dfkhpc[rs^`u�ngfTrs|%fqfiw4rs]DfPfi}o�
fTvkfpwFrm_�uVt�vkc�rshm^`�üÄ)rmuÂrs]df�fi}`fTvkfpwFrm_�uVtxvkc[rshm^`�$���k�[^owdlTf
ueyFh�hpfT_mrshm^`lTrs^`uVw�^`_®rs]dc[r�|%f�cV^`v«c[r�ceaFa2}`�[^owd~�rs]df�lK]du[_mfpw�rmfqlK]F�
wF^`�[yDfT_�uVw�hpfqce}B|%uVhm}`jIjFc[rmc[_mfqrm_T��|�fz]DcV��f�lm]Du�_mfiw4rs]Df�_muxlTce}o}`fTj
���%�;ce}`~[uVhm^`rs]Dv ³¿¶��eµ ��_s^owdlTfIrs]F^`_�ce}`~�uehm^`rs]dv ^`_®hpfT_s^`_mrmcVwFr�c�~[ce^owd_mr
wduewP_m�YvkvkfTrshm^`lBlTuV�Vcehm^`cVwDlqf�vkc[rshm^`lTfq_T�Y|%]Dfihpfqc[_#u[rs]dfih%cV}`~[uVhm^`rs]Dvk_
��}o^o°Yf�rs]Df��[����½.Ä>¹¯cV}`~[uehm^`rs]dv���cehpf�uVw2}`��cVn2}`fkrmu�lTce}`liyF}`c[rmf��Vce}o^`j
fi^`~�fiwF�Vce}oydf�^oÆ�rs]df�lTuV�Vcehm^`cVwDlqfIvkc[rshm^`lqfT_�cVhpf�_m�YvkvkfTrshm^`l[���[^owdlTf
� �RÉ�� ^`_�aMu[_s^`rs^`��fÂjFfi²Fw2^`rmf�|%^`rs]�uehpjFfih�� ��v�^ow9���&¤ ¶ � £g�i� "!$#�%��& É('  })' �=�=� '  "*®aMu[_s^`rs^`��f�fp^`~[fiwF�Vce}oydfT_�|%^`rs]4rs]Df
nMfi}`uVwD~V^owD~�fp^`~[fiwF��fTlTrmuehp_,+�!$#-%��
+ É �/�=�=�=� +�*�lTcewPnMfzjFfi²FwDfqjÈ�\%]Dfk}`cVhp~[fih�_syDlm]�cVw�fi^`~[fpwF�ecV}oyDf���rs]dfk}`cehp~�fihz^`_�rs]df�hpuV}`f�rs]Dfzngfi�
}`uewd~e^owd~�jY^`_mlihm^`vz^owdcewFr.t�yFwDlqrs^`uewxa2}`cV�Y_�^owÅrs]Df.²Fwdce}9lp}`c[_m_s^o²dlTc[rs^`u[w��
\%]Df9wYydvbnMfph#uetd_s^`~ewF^o²DlTcVwFrs}`�zaMu�_s^`rs^`�[fBfi^`~[fpwF�ecV}oyDfq_�~V^`�[fT_Ryd_Rc%²Fhp_mr
^owd_s^`~e]Fr�^ow�]due|�vkcVwF��jY^`vkfiwd_s^`uewd_zvz^`~V]Fr�nMf.wdfTfTjFfTj�^owxuVhpj2fih�rmu
nMf�cVn2}`f�rmu�jE^`_mrs^owdlTr�rs]Df�li}`c[_m_mfT_%t�hpu�vüuVwDf�cewdu[rs]dfihV�D�xf.cV}`_muza2hpuV�
�[^`jFf®rs]dfzhpfi}`c�rs^`�[f�^`vzaMuehprmcVwDlqf®uVtBfTc�lK]±fi^`~[fpwF�ecV}oyDfPc[lTlquehpjY^owD~xrmu
rs]df®\9u�rmce}#�B^`_mlihm^`vz^owdc[rs^�uew¡Ç9uV|%fph��G\���Ç%�i��\%]Df�hpfi}`c[rs^`��f®^`vzaMuVhm�
rmcewdlTf�uVtRrs]df�vku�_mr�^`vzaMuVhprmcewFrBfi^`~[fpwF�ecV}oyDf��Gcew�^owdjE^`lqc[rs^`u[wxtGueh�rs]Df
^`vzaMuVhprmcewdlTf�uet�rs]Df ¶ _mr%jY^`_mlihm^`vz^owdcewFr.t�y2wdlTrs^`uewg��^`_%ce}`_mu�a2hpuV�[^`jFfTjÈ�
À�fT�Yr%|%f%aFhpue�[^`jFf�rs]df.lTcVwDuVw2^`lTcV}9lTuVhmhpfi}`c[rs^`uVwR�M|%]F^`lK]�^`_Bc��Vce}oydf

rs]dc[r%��^otdli}`u[_mf%rmu%yFw2^`r;�F�¯rmfp}o}`_RyD_9rs]dc[r�rs]Dfihpf#^`_Rc._mrshpuVwD~BlTuVw2wdfTlTrs^`uVw
nMfTr;|%fTfiw4rs]df�li}`c[_m_mfT_�cewdj�rs]df ¶ _mr�jE^`_mlphm^`vz^owDc[wFr�t�yFwDlTrs^`uVwR�#\%]F^`_
t�yFwDlqrs^`uewx^`_�jFfi²FwDfqj�c�_Tù
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À.u�rmf�rs]Dc�r�ce}`rs]dueyd~e]�rs]df ¶ _mrkjY^`_mlihm^`vz^owdcewdr�t�yFwDlTrs^`uVw�vz^`~e]FrknMf

rs]DfI_mrshpuVwD~�fT_mr��Gc[_�_mfqfiw nF��rs]df�vku�_mr�^`vzaMuVhprmcewFrxfi^`~[fiwF�VcV}oyDfV�i�
rs]Df�lTcVwDuVw2^`lqce}�lTuehmhpfi}`c�rs^`uew±vz^`~e]Fr�_s]DuV|�rs]Dc�rBrs]Df.hpfi}`c�rs^`uewxrmukrs]df
li}`c[_m_mfT_k^`_�uewF}`�Ic�|%fTcV°IuVwDf��#¹·w�rs]F^`_klTc�_mf�|%f�cehpfkwDu�rb}o^o° fi}`��rmu
nMf�cenF}`f�rmu�v�ce°Yf�cP~[uYuYj�aFhpfTjY^`lTrs^`uewÇ|>^`rs]�rs]Df�liyFhmhpfiwFr�j2c�rmc[_mfTr
|>]dfiwPyD_s^owd~z}o^owdfTceh�jE^`_mlihm^`v�^owDc�rs^¿wd~�vkfqrs]DuYjF_T�D\%]df�wdfT�YrBvkfTc[_syFhpf
|%f�lqce}`liyF}`c[rmfI^`_���^o}o°F_�¼�c[v�nMjFc¡�GcV}`_mu�°YwduV|>w�c[_P¢��;_mrmc[rs^`_mrs^`l �i�
��^o}o°F_�¼Rc�vbngj2ck^`_.c�vbyF}`rs^`�Vcehm^`c[rmf�vkfTc[_syFhpf�uet9~VhpueyFaxjE^oÆgfihpfiwdlTfT_
�Gue��fih�rs]df.^owdj2fiagfiwDjFfiwFr��Vcehm^`cVn2}`fq_p�i�9¹Gr>^`_BjFfi²FwDfTjxc[_%tGuV}o}`uV|�_Tù

Ax�
B *C ¬ É � ¶D?  C � ��É
|>]dfihpf� C cVhpf�rs]Df�fp^`~[fiwF�Vce}oydfT_�rs]Dc�rBcehpf�~ehpfqc[rmfih�rs]DfiwÅþTfihpukv�fiw2�rs^`uewdfTjÂnMfit·uehpfxcewdjE��^`_�rs]df�wYydvbngfihxuet�aMu[_s^`rs^`��f�fi^`~[fiwF�VcV}oyDfT_T�
��^o}o°F_�A¡^`_.yd_mfTjxc[_�t·ue}o}`uV|B_TùÈ^ot�rs]Df��Vce}oydf�uet���^o}o°F_�A�^`_.wDfTcVh ¶ �
rs]DfB~ehpuVy2ad_%lTfpwFrshpfT_�cVhpf�^`jFfiwFrs^`lTce}G�dcewdjk|%]2^o}`f�rs]Dfphpf�cVhpfBuenF�[^`ueyd_s}`�
wDu�~ehpuVy2axjY^oÆMfihpfpwDlTfq_T�Rrs]df�jE^`_mlphm^`vz^owDc�rs^�uVwI^`_�ndc[jM�M½�wxrs]df�u[rs]dfih
]DcVwDjM�R~V^`�[fiw±ck�Vce}oydfztGuVh���^o}o°F_�A�wDfTcVh�þTfphpu2�Mrs]df�~ehpueyFa±lTfiwFrshpfT_
cehpf%hpfTce}o}`��jY^`_mrs^owDlTrs^`��f[�DcVwDj�c.~[uYuYj�jE^`_mlihm^`v�^owDc�rs^�uVw�lTcVwknMf�tGuVy2wdjM�
À.uV|ü|�f®cVhpf®^owFrmfihpfq_mrmfTj�^ow4cxvkfTc[_syFhpf�rs]dc[r�lTcew4_syFa2aMuVhprkyD_

^ow�jFfTli^`jY^owD~kyFaMuewÅrs]DfBwYyDv�nMfih�uet�_s^`~Vw2^o²dlTcewFr�jE^`_mlphm^`vz^owDcVwDrBt�yFwDli�
rs^`uewd_zrs]dc[r�_s]DuVy2}`jInMf�lTuewd_s^`j2fphpfTjÈ�#Ä%cVhprs}`fTrmr�	 _�_mrmc[rs^`_mrs^`l®^`_�lqce}`liyF�
}`c[rmfTjM�R|%]F^`lK]x^`_.cVa2aF}o^`lTcVn2}�fk^owIrs]dfzlqc[_mf�rs]Dc�r�rs]Df�c[_m_sydvzadrs^`uew�uVt
vbyF}`rs^`�Vcehm^`c[rmf.wduehpv�ce}djE^`_mrshm^onFyDrs^`uVw�]due}`jF_T�YÄ%cVhprs}`fTrmr�	 _#_mrmc[rs^`_mrs^`l%]dc[_
cewxc[_m�Yv�aDrmu�rs^`lGF }��HJIR��É�K �;jE^`_mrshm^onFyDrs^`uVw�cewdj®^`_�j2fp²2wdfTj�c[_Tù

L � MY�Q�]¤ ¶ � ¤ ¶Á ��£ ? ���ON *
P
C ¬ É }ow�� ¶$?  C �

¹·ÆRQ�^`_>}`cVhp~[fih�rs]dcewPrs]df.lihm^`rs^`lTcV}9�Vce}oydf�uet0rs]2^`_SF } �;jE^`_mrshm^onFyDrs^`uVw
|>^`rs]9£���� ¤ ¶ �¯jFfT~VhpfTfT_#uetMt�hpfTfTjFu[vP�Yrs]Dfpw�cV}o}���jY^`_mlihm^`vz^owdcewdr%t�yFwDli�
rs^`uewd_�lTcVw�nMf�rshpfTc[rmfqj�c[_khpfi}`fq�ecVwFrT�B\%]2^`_�_mrmc[rs^`_mrs^`lxjFfi}o^`�[fihp_�rs]df
jE^`_mlihm^`v�^owDcVwDr�t�y2wdlTrs^`uewd_#rs]Dc�rRcehpf#hpfi}`fT�VcewFrRnF�.hpfiagfTc[rmfTjY}`��hpfTrshpc[lTrs�
^owD~xrs]Df�vku�_mr.^`vzaMuVhprmcewFrkjY^`_mlihm^`vz^owdc[wFrkt�y2wdlTrs^`uVw�t�hpu[vTLz�9cet·rmfih
|>]F^`lm]Irs]F^`_.t�yFwDlTrs^`uVw�^`_�jFfi}`fTrmfqj6t�hpu�vÃrs]df�uehpjFfihpfTj�}o^`_mr�|>^`rs]±_s^`~e�
w2^o²dlTcewdlTfT_�uVt�rs]df�jY^`_mlihm^`vz^owdcewFr�t�yFwdlTrs^`uewd_T�B\%]Df�hpfi}`fT�VcewdlTf�uet�c
_s^owD~V}`fkjE^`_mlphm^`vz^owDcVwDr.t�y2wdlTrs^`uewVU�^`_.lqce}`liyF}`c[rmfTjxrs]Fhpueyd~e]�ù

L C �WME�Q�]¤ ¶ � ¤ ¶Á ��£ ? ���ONR}ow�� ¶$?  C �
|%^`rs]�cewxc�_m�Yvzadrmu[rs^`l�F }�YX6IR�+} C �;jE^`_mrshm^onFydrs^`uew��Ä%c[_mfqjIuew�rs]df�_mrmc[rs^`_mrs^`lT_�vkfpwFrs^`uewdfTj�cenMuV�[f��9_mfT�[fphpce}%°Y^owdj2_�uVt

_sy2aFaMuehpr�lTuVy2}`j�nMfkjFfi²FwDfTjM�FÆDueh�fT�Yc[vzaF}`f[��rs]Dfphpfb^`_�rs]dfzaMu�_m_s^on2^o}o�
^`rs��rmu�vkce° f._mrmc�rmfTvkfiwFrm_%cVnMueydr%rs]df�°Y^owdj�uVtRcV}`~[uVhm^`rs]Dvk_�rs]Dc�r%uewdf
|%cewFrm_Brmuzyd_mf[�M¹�w�rs]df�lTc[_mf�rs]dc[r�rs]Df��%cVwDuVw2^`lTcV}��%uehmhpfi}`c�rs^`uew±cewdj
rs]Df%hpfi}`c�rs^`�[f�aFhpueaguehprs^`uewÅuet�cew�fi^`~[fiwF�VcV}oyDf�rmu�rs]DfB\9u[rmcV}D�B^`_mlihm^`vz^o�
wDc�rs^owD~9Ç9uV|%fihR^`_#li}`u�_mf�rmu ¶ �[cV}`~[uehm^`rs]dvk_%rs]dc[r9cVhpf%cenF}`fBrmu.jFfT_mlihm^onMf
}o^owDfTcVhzhpfp}`c[rs^`uewd_�_s]dueyF}`j�nMf�tGcV�[ueyFhpfTjM�M|%]Dfihpfqc[_�^owxlqc[_mf�rs]Df�hpfi}`ce�
rs^`�[fzaFhpueaMuVhprs^`uew�uVt%cVwxfi^`~[fpwF�ecV}oyDf�^`_.}`cehp~�fk|%]Dfihpf�rs]dfzlTcVwDuVw2^`lqce}
lTuehmhpfi}`c�rs^`uewI^`_BwDfqceh�þqfihpu���wdu�hpfqce}Rhpfp}`c[rs^`uew�rmukrs]Df�li}`c�_m_mfT_p�i�Mrs]Dfpw
uewdf�|%uVy2}`j�a2hpfit·fihkrmu�}`uYue°�c[rkrs]df®^owFtGuehpv�c[rs^`uewÇ~[cV^ow�vkfTc�_sy2hpfq_T�
_s^owDlTf�ce}`~�uehm^`rs]dvk_�rs]dc[rBcehpf�cVn2}`f�rmukjFfT_mlihm^onMfz}o^owdfTcVh.hpfi}`c�rs^`uewd_�cehpf
}`fT_m_�ceaFa2}o^`lqcenF}`f[���Br�rs]Df�_mc�vkf�rs^`v�f[�%rs]df�lqce}`liyF}`c[rmfTj�vkfTc[_syFhpfT_
a2hpuV�[^`jFfT_.^owD_s^`~V]Fr�^owÅrs]Df�lTu�vzaF}`fT�[^`rs��uVt9czaFhpuenF}`fTv��d|>]F^`lm]�vz^`~V]Fr
fi^`rs]Dfph�~V^`�[f�hm^`_mf�rmu�lTfihprmce^owÇj2c�rmc6aFhpfiaFhpuYlTfT_m_s^owd~�_mrmfiaD_�^ow�uehpjFfih
rmu�ce}o}`uV|üc�nMfqrmrmfih�j2fpa2^`lTrs^`uVw�uVtBrs]Df�lTu�vzaF}`fT�I_sadc[lTf�uew�c®}`uV|%fih
jE^`vkfpwD_s^`uVwDcV}¿^�rs�[�
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��f�rmuYue°�¢��B¹·�;jFc[rmc[_mfqrm_.^ow�uVhpj2fphkrmu�jFfTvkuVwD_mrshpc�rmf�ueyFh�]F�[aMu[rs]F�
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icovariance matrix class

standard stats

BHEP-statistic/critical value

Pooled (total) covariance matrix

iff multivariate normal distribution

SD-ratio

M-statistic

Pooled (total) covariance matrix

Within Groups Covariance matrix (W)

W(inv)B Matrix

Multiple Corr.Coeff.

assumptions fulfilled

Eigenvalues and eigenvectors

relative importance of  largest eigenvalue

V-statistics (Bartlett) Canonical Correlation

Between Groups Covariance matrix (B)
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²dli^`fiwFr®t·ueh�jFfi²Fw2^`rs^`uVw uVt�lTfihprmcV^ow�aFhpfiaFhpuYlTfT_m_s^owd~�_mrmfiad_T�#��f�|%^o}o}
jFfTce}�|%^`rs]4_mu[vkfPuet�rs]DfPlTce}`lpy2}`c�rmfTj�vkfqc[_syFhpfTvkfiwFrm_�|�� hV� rT��rs]DfT_mf
jFc[rmc[_mfqrm_kcewdjI_s]due|�rs]Dc�r�rs]Dfphpf�^`_�c�aMu�_m_s^on2^o}o^�rs��rmu�vkcV°Yf�_mrmc[rmfi�
vkfiwFrm_xcengueydr�|%]F^`lK] aFhpfiaFhpuYlTfT_m_s^owd~Â^`_�ceaFaFhpueaFhm^`c[rmf[��ueh±|%]2^`lm]
°Y^owdjÂuVt�ce}`~[uVhm^`rs]Dv�_�lTcVw�nMf�yD_mfTjM�AÆdueh�fq�[fihp��jFc[rmc[_mfqr�|%f�cV}`_mu
vkc�j2f�c�rmfT_mrshmyFwIyd_s^owD~x_mfT�[fphpce}BjFc[rmc�vz^owF^owd~�rmfTlm]Fw2^`�[ydfT_T�#_mu�|%f
lTuVy2}`j4�[fihm^otG�±|>]dfTrs]dfih�uVy2h�c�_m_syDv�aDrs^`uVwD_PcenMuVyDrkrs]dfk^owFrmfihmaFhpfTrmce�
rs^`uewxuVt#rs]Df�lm]dcehpc[lqrmfihm^`_mrs^`lT_�|%c[_�hm^`~V]Fr.uVh�wdu[rT�

Z��s¦ 3[�B<AX�õ.8­-%$ �%-�7
X�-�5#1
\%]Df#yD_mfTj�j2c�rmc[_mfTr9uVhm^`~e^owdc[rmfT_�t�hpu[v&��ueydrmjFuYueh#^`vkc[~�fT_9rs]Dc�r9|%]Dfihpf
jY^`�[^`j2fTjx^ow ú � ú hpfT~V^`uewd_.cVwDjPli}`c[_m_s^o²dfTjIc�lTlTuehpjY^owd~®rmu�rs]Dfi^oh�vkfTvz�
nMfihp_s]F^oa$uVt�uewdf�uVt'��lp}`c[_m_mfT_T��Z�c�lK]�hpfq~e^`uew�t·uehpvk_Pcew�^owd_mrmcewdlTf
rs]dc[r�^`_BjFfT_mlihm^onMfTj�nF� ¶T¾ wYydvkfihm^`lTcV}9�Vcehm^`cVn2}`fT_T�M\%]FhpfTf.uVt�rs]DfT_mf ¶T¾
�Vcehm^`cVn2}`fT_PcehpfPfi}o^`vz^owdc[rmfTj�|%]F^o}`f�lTuewFrmcV^ow2^owd~�lTuVwD_mrmcVwFrk�Vcehm^`cVn2}`fT_
|%]2^`lm]xjFuzwDu�rBlTuewFrmcV^owxcewF�®^owFtGuVhpvkc[rs^`uVwIrs]dc[rBvz^`~V]Fr�lquewFrshm^onFyDrmf[�
\9cenF}`f ¶ _s]DuV|B_#rs]DfB~[fpwDfihpc�rmfTj�ueydrsa2ydr9tGueh�rs]DfB�Vcehm^`cVn2}`fq_%�[fT~�j2fp�s_mj
cewdj�]DfT~�j2fp�s_mjM��\>]df�jE^oÆMfphpfiwDlqf�ngfTrs|%fqfiwxrs]Df�cehm^`rs]dvkfTrs^`lqce}Bvkfqcew
cewdj�rs]Df1>R�;rshm^`vkvkfTjIv�fTcew)(i|�f®_mfqf®rs]dc[r�rs]DfT_mf��Vcehm^`cVn2}`fq_�vz^`~V]Fr
_syFÆMfihBt�hpu[v$fT�Yrshpfqvkf.�Vce}oydfT_B�[yF^`rmf�c.}`u[rT�F\%]2^`_%�[^`fq|¡^`_%_syFaFaMuehprmfTj
nF�krs]df�hpcVwD~�f[�Y_mrmcewdjFcehpj�jFfT�[^`c�rs^`uewxcewdj��[yDcVhprs^o}`f�jE^`_mrmcVwDlqf�c[_%jY^`_s�
aMfihp_s^`uVwPvkfTc[_syFhpfT_T�Y\%]df�^owFtGuehpvkc�rs^`uewPrs]dc[r9^`_9~[c[rs]dfihpfTj�^ow�rs]Df%}`c�_mr
rs]FhpfTfBvkfTc[_syFhpfT_9^`_¯ndc[_mfqjkuew�c.jY^oÆMfihpfiwFr��[yDcVwFrs^`rs�kuVtDfT�YrshpfqvkfB�ecV}o�
( 	9ÞYÐ+*2àGÍs×;Îoæ�æ�ÐiñPæ�ÐiÜVËxîYÜeÌ;ÎoëiÜVÝoÝoØPëiÏYÍ;Ì�ÍsÞYÐ ã-, *OÊ2Ðp×sëpÐpË[Í.Ð/.[Í;×sÐpæ�ÐÖTÜVÝoÏYÐpÌRÙTÚMÜ.ÖqÜe×;ÎoÜVîYÝoÐ�Ü0 �ÜTØVï�*�ÎoÌ�Ì;ÐiÍ9Í;Ù21
ÊFÐp×sëpÐiË�ÍRÎoË�ÙeÏY×9Ð/.[ÜVæ6ÊYÝoÐVï

yDfT_�rs]dc[r%^`_.wdfT~e}`fqlTrmfTjx|>]F^`lm]I~V^`�[fT_.yd_�tGfqfTjEndc[lm°�uVwIrs]df�wYyDv�nMfih
uet#_sydlK]xfT�YrshpfqvkfT_Brs]Dc�r%^`_�aFhpfT_mfiwFr�^owÅcklTfihprmcV^owx�Vcehm^`cenF}`f[�
\%]Df�uVyDrsaFydrütGueh�rs]dfÃ¤�yF}`rs^oaF}`f��>uVhmhpfi}`c[rs^`uVw(�%uYf-��li^`fpwFrm_

�G¤x���B�z^ow�rmcenF}`f Á _s]due|B_Prs]Dc�r�c[rk}`fTc�_mr3�I�ecVhm^`cenF}`fT_�cehpf�aMfihm�
tGfTlTrs}`�xlTuehmhpfp}`c[rmfTjM�9�$lTuehmhpfp}`c[rs^`uewÇuet ¶�� � aMfihplTfiwFr.^`_�ce}`_mu�°YwduV|%w
c[_kc�t�yFwDlTrs^`uVwDcV}�jFfiaMfiwdjFfiwDlq��cewdj�^`_kwdu[rklquewFrshm^onFyDrs^owd~�cewF�I^ow2�
tGuehpvkc�rs^`uew�rmuIrs]df�jFc[rmc[_mfqrT�%fT�YlTfpaDrktGuVh®hpfqjEyFwDjFcewdlT�[�BÄ�c[_mfTj�uVw
rs]Df�hpfT_syF}`rm_.uet#���%\Â|%f�rs]dfihpfit·uehpf�fi}o^`vz^owdc[rmfTj º uet�rs]DfT_mf4�k�Vcehm^o�
cenF}`fT_bt�hpu[v�ueyFh�jFc[rmc[_mfqrT�R�xfzcV}`_mu�rmfT_mrmfTj�uVy2h����>\�rmuYue}#uewxrs]df
hpfT_sy2}`rs^owd~�jFc[rmcVnDc�_mfzcVtGrmfihBaFhpfia2hpuYlqfT_m_s^owD~Pcewdj�^owDjFfTfTj�tGuVy2wdj�rs]dc[r
rs]DfBwYyDv�nMfih�uet�jY^`_mlihm^`vz^owdcewdr>t�y2wdlTrs^`uewd_%wDfqfTj2fqj�t·ueh�li}`c[_m_s^o²dlTc[rs^`uVw
hpfTvkce^owdfTj�lTuewd_mrmcewFr�|%]dfihpfTc[_�rs]df�jE^`v�fiwD_s^`uVwDcV}o^�r;�ÂuVt�rs]df�^ow2aFydr
j2c�rmcz|%c�_RhpfTjYyDlTfqj®|%^`rs] º jY^`vkfiwd_s^`uewd_T�cÇ9u[_mr#fT�Vce}oydc[rs^`uVw�uVtRrshpcV^ow2�
^owD~PczwDfpy2hpcV}9wDfTr�j2fp}o^`�[fihp_�cz}`fT_m_�lTu[vzaF}`fT��wdfTr.|%^`rs]�tGfq|%fihB^ow2aFydr
wDfiyFhpuewd_�c[_k|�fi}o}Bc[_�tGfT|�fihzwdfiyFhpuewd_k^ow�rs]df®]F^`jFj2fiw4}`cV�[fihV�#|%]2^o}`f
rs]Df�li}`c�_m_s^o²DlTc�rs^`uewÇc[lTliyFhpc[lq�I_mrmcV�Y_zrs]dfk_mc[v�fkcewdjIrshpce^owF^owd~Irs^`vkf
j2fTlphpfTc[_mfT_�jYhpc[vkc�rs^`lTce}o}`�[�#��]Dfiw±fT�Vce}oydc[rs^owd~xrs]Dfku�rs]Dfph�vkfTc[_syFhpfT_
�G_mfTfzrmcVn2}`f ú �%|%f�²2wdj�rs]Dc�r.rs]dfk�%cVwDuVw2^`lTcV}B�%uVhmhpfi}`c[rs^`uVw�hpfTv�ce^owd_
]2^`~V]I� � � ¾�Y �¯cVtGrmfih#fi}o^`v�^owDc�rs^owM~�rs]DfT_mf º �Vcehm^`cVn2}`fq_T�2^owdjE^`lTc�rs^owD~�rs]dc[r
rs]DfBlTuVhmhpfi}`c[rs^`uVw®ngfTrs|%fqfiw�rs]df%~ehpuVy2ad_%cewdj�rs]DfBjY^`_mlihm^`vz^owdcewFr%t�yFwDli�
rs^`uewd_.^`_.]2^`~V]R�M�B}`_mu®^owFrmfihpfT_mrs^owd~®^`_�rs]dc[r�czhpfi}`c�rs^`�[fk}`cehp~�fza2hpuVaMuehm�
rs^`uewPuet�rs]df�rmu�rmce}MjY^`_mlihm^`vz^owdc[rs^�uew�ague|�fih�^`_�fT�[a2}`cV^owDfqj�nF�zrs]df%²2hp_mr
jE^`_mlihm^`v�^owDcVwDr�t�y2wdlTrs^`uVwR���[^owDlTfP��^o}o°F_P¼Rc[v�nMjFc�c�_zlp}`u[_mf�rmu�þqfihpu
� � � ������º2¶qº �z|%f�lTcew�lquewdli}oyDjFf�rs]dc[r�rs]Dfihpfk^`_kc�]2^`~V]�jY^`_mlihm^`vz^owdce�
rs^`uew�ague|�fih�cV�Vce^o}`cenF}`f�^owÇrs]DfPj2c�rmc[_mfTrT�#|%]2^`lm]�rmfp}o}`_�yd_krs]dc[rkrs]df
~ehpueyFa4lTfiwFrshpuV^`j2_�cehpf���fihp��jY^oÆMfihpfpwFrT��\%]F^`_b^`_�ce}`_mu�tGueyFwDjx^ow�rs]df
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fT�[aMfphm^`vkfiwFrmce}�hpfq_sy2}`rm_T�B|%]dfihpf�li}`c�_m_s^o²Dfphp_�|%fihpf®nFyF^o}`jÂ|%^`rs]�]F^`~e]
c[lqliy2hpc�li^`fT_��Gj2fptGceyF}`r�li}`c�_m_Tù � � ¶T´ aMfihplqfiwFrT�%li}`c�_m_s^o²Dlqc[rs^�uew hpfT_syF}`rm_
nMfTr;|%fTfiw ¾ � � ¾Yû aMfphplTfiwFrT�DjFfiaMfpwDjY^owD~�uVw�rs]df�ce}`~�uehm^`rs]dvk_.yD_mfqjD�i�

Z��Gò 3[�B<AX�õ.8­-%$�ô�+�:E1��T+�õ.-9/F<91FC­¬%-
��]dfiw�lTuewd_s^`jFfihm^owD~�rs]df�jFc[rmc[_mfqrVÇ9u[_mrs�;uVaMfihpc[rs^`��f��Gli}`c�_m_s^o²DlTc�rs^`uew
uet9adc[rs^`fpwFrm_�^owxuewdf�uet0rs]2hpfqfz~VhpueyFaD_Tùdrshpcewd_stGfih�rmu�¹·wFrmfpwD_s^`��fk�%cehpf��
À.uVhpvkce}¯�%cehpf�ueh�_mfiwdj�rs]dfTvü]Du�vkfV�i�duewdf�_mfTfT_Brs]Dc�rTù
ý rs]df�li}`c[_m_�fiwFrshpueaF�1�z�;�B�¯^`_ � � ¾�Y �F|%]dfihpfTc[_
ý rs]df�vkfTcVw�^ow2tGuVhpvkc[rs^`uVwI~�ce^ow�� z�� �# « © �9^`_ � � �2¶/Y �ý £�^owF^o�G^owDjFfT�x_s]DuV|B_Bck�Vce}oydfihpcewd~[fkuVt ³ � � � � � ÁE¶pµ cewdj
ý ~V�­t�y2wdlTrs^`uew�]dc[_�czhpcewd~[f�uVt ³ º � ¾ � � ( } � ¶ � � Y � ("! µ
\%]Dfq_mf�lK]dcehpc�lTrmfihm^`_mrs^`lT_�rmfi}o}Myd_Brs]Dc�r%rs]Dfphpf.^`_�_s^`~Vw2^o²dlTcVwFrs}`�6}`fT_m_%^owF�
tGuVhpvkc[rs^`uVw�cV�Vce^o}`cVn2}`f�^ow�rs]Df�c[rmrshm^onFydrmfT_mfTr�� z�� -# « © �.c[_�^`_bhpfq�[y2^ohpfTjnF��rs]df�li}`c�_m_�fiwFrshpuVaF� �"�z�;�B�m�i�%\%]df�li}`c[_m_�fpwFrshpueaF��aFhpue�[^`jFfT_�c
vkfTc�_sy2hpf�tGuVh�rs]df.wYyDv�nMfih�uet9nF^owDcVhp��j2fTlp^`_s^`uewd_zrs]dc[r%^`_�wdfTlTfq_m_mcehp�
rmu�nMfBcenF}`f�rmu�jE^oÆMfphpfiwFrs^`c[rmf�nMfTr;|%fTfiw�rs]df.lp}`c[_m_mfT_T�F\%]Df%}`uV|��Vce}oydfT_
uet�rs]dfB£�^owF^o�­^owdjFfT��_s]duV|�rs]dc[r#rs]dfihpfBcehpf�wdu�c[rmrshm^onFyDrmfq_%rs]Dc�r¯hpfqce}o}`�
lTuVwFrshm^on2ydrmf�rmu�rs]DfBli}`c�_m_s^o²Dlqc[rs^`uew0�D�._#c�}`c�_mr�^owdjE^`lTc�rmueh�uewdf.lqcewk^owF�
rmfihmaFhpfTr%rs]df�wdfTceh>þTfihpu��ecV}oyDfq_�uVt9rs]dfB~e�Gt�yFwDlTrs^`uVw�c�_%cew�^owdjE^`lTc�rs^`uew
tGuVh.rs]df.tGc�lTrBrs]Dc�r�rs]dfihpf.^`_BwDuz]F^`~e]�aFhpuendcenF^o}o^`rs�xrmuz²FwDj�rs]df%{muV^owFr
jY^`_mrshm^on2ydrs^`u[w�uet#rs]df�li}`c�_m_mfT_.cVwDj�c�rmrshm^on2ydrmfT_T�

# ?x+B5B¨M8KJ>:2CG+�5>:
Ä%fT~V^ow2wF^owd~k|%^`rs]k^`j2fqc[_9t�hpu[v rs]df�°YwduV|>}`fqj2~�f�c�lT�[yF^`_s^`rs^`uew�²dfi}`jkcewdj
_mrmc[rs^`_mrs^`lqce}Ba2hm^owdli^oaF}`fT_kcVwDjI~Vy2^`jFfTj�nF��aFhpuV{mfTlTrm_�c[_�¤�¼2\ ³`¶iµ cewdj
�Yrmc[rm¼9½�£ ³ ¾Vµ |%fk²FwDcV}o}`��lTc[vkfkyFa4|>^`rs]4c�t�hpc�vkfT|%uVhm°�t·ueh�¢._mfih
£�yF^`j2cVwDlTf�¤�uYj2fp}o}o^owD~��G¢�£.¤Iù ³ úeµ � ³oûTµ �Drs]dc[rRhpfTlque}o}`fTlTrm_#cBrmuea�j2uV|%w
��aFhpuenF}`fTvüjFfi²Fw2^`rs^`uVw�fqrml[�o�McewdjznMu�rmrmu[vÂyFa��GjFc[rmc�lK]dcehpc�lTrmfihm^`_mrs^`lT_p�
aFhpuYlTfT_m_T�F\%]Df%hpfT_syF}`rm_%uet����>\4cehpf%yd_mfTjktGueh#^ow2^`rs^`c�rs^`uewxuVh%_syFa2aguehpr
uetMaFhpfiaFhpuYlTfT_m_s^owd~®uVt�rs]DfBjFc[rmc2�E�EfT��fihpce}�rmfTlm]Fw2^`�[ydfT_%t�hpu[v$rs]df%²Dfi}`j
uet�_mrmc�rs^`_mrs^`lT_�c�_�|%fi}o}�c�_z^owFtGuehpvkc�rs^`uew�rs]Dfquehp��cehpf�^`vzaF}`fTvkfpwFrmfTj
^ow�ueyFh�¢�£.¤ a2hpu�rmu[r;�[aMf[�%�xf�cehpfPcV|%cehpfPuet�rs]df®t·c[lTrkrs]dc[r�jYyDf
rmu�ueyFh.tGuYlpyD_Buewx_mrmc�rs^`_mrs^`lTce}�rmfTlm]2wF^`�[ydfT_�|%f.wdfT~e}`fTlqrmfTj�_s^`rsydc[rs^`uVwD_
^ow�|>]F^`lm]�lTu[v�n2^owdc[rs^`uVwD_xuet�lquewFrs^owYydueyd_�cewdj�jE^`_mlihpfqrmfIj2c�rmcIcehpf
tGuVy2wdj��Gc[_.^ow�vku�_mrbhpfqce}�|%uehm}`jI_mfqrmrs^owD~�_p�i�9\%]DfihpfptGuehpf[�M^ow�rs]dfkt�y2�
rsyFhpf�|�f�]DcV��f�rmu.t·uYliyD_9uVw�rs]df>hpfp}`c[rs^`uewd_s]F^oa�nMfTrs|�fTfiw�^ow2tGuVhpvkc[rs^`uVw
rs]dfTuehpfTrs^`lqce}#ceaFaFhpu[c[lm]dfT_.cVwDj�rs]df.cVa2aFhpu[c�lK]xjFfT_mlihm^onMfqj6]dfihpf[�F\%]Df
fT�Yc�vza2}`fq_._s]due|�yd_%rs]Dc�r%^owDjFfTfTj�^owFrmfihpfT_mrs^owd~�cewdj®]dfi}oaFt�yF}RaFhpfia2hpuV�
lTfT_m_s^owd~�lTcew�nMf�j2fp²2wdfTj�rs]dc[r#^`_�nDc�_mfTj�uewPrs]df._mfT��fihpce}�rmfT_mr%_mrmc�rs^`_s�
rs^`lT_�rs]dc[rBcehpf�lTcV}`liy2}`c�rmfTjM�#½.rs]Dfph�hpfq_mfTcehplm]Ic�rBueyFh.^owd_mrs^`rsyDrmf�ce^`v�_
c[r.yd_s^owd~����>\�tGueh�cV}`~[uehm^`rs]dv«_mfp}`fTlTrs^`uew4cVwDjx|%^o}o}%nMfz^owFrmfT~Vhpc[rmfTj
^owxrs]df�¢�£.¤�t�hpc[v�fT|%uehm°M�

N®X$�c_�b��Uk#\!ÎaÍ<\��N\4_ÈSTQ��xf�rs]DcVw2°4À.uVhmnMfihprU�.fpwDþTf�tGueh�]Dfi}oaF^owd~
yD_%yFwDjFfihp_mrmcewdj�rs]df.ÄA��Z�Ç9�;rmfT_mrB_mrmc[rs^`_mrs^`l[�d���%\,	 _�²Fhp_mr%��fihp_s^`uew�^`_
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