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Quantile regression with outlier
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Quantile regression with outlier
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Nicfoo data - OLS and QR

0.5 1 1.5 2 2.5

X

0.
5

1
1.

5

Y

T [o{=lD�ah�;A>5ª�h.^=\e_�\ak�lN^b�ah.\nSÙ_aiDh@�Dgd^<f ð�_aiD[]f ðsgo[]jDh�Yr^bjNu~k�lN^bj�_c[]g]h��ah�{=�ch7\c\c[]p<j�wxp=�5Ì�Æ
ÎDã]Ï<»aÎDã 6D»aÎDã<;2»cÎNã ÷2»cÎNã ö@SI�DgolNh<|D{=�ch.h�j�|D^<jNum�ah.uyg][ojDh7\aY ? �A@Kâ�C «�¬ �

[Vz [Vz u�z�h.�c�ap<� \v^=\c\clDtn�2_a[op=jy^bjRu@q�[}_aiDp<lD_�[o_.|9�=p<lyf.^bj@_e�9��hX^b_�_aiDhrf�p<tnt@^bjRu�g][ojDhXp<��[]j
_ciNh5h.u2[o_cp=��q�[ojNuDp�q

Ô2�=¥D� Ð �D¤9��Ô
¡7¢�¯���¦ Ñ 9F¢=¨
« Ð £F�=¥9�F� « ¡c�D+Ö�§:¡&Ô2�=¥9�R¨�¨4×³Ô2�=¥D��Ü Ò BHÝÇ× ¡&Ô2�=¥2��Ü Ò BHÝ�Þ�JR¨
  Ð Ô2�=¥D��Ü Ò J�Ý� ÏÛÐ � ?KÑ ��¥
¡ «LÒ   Ò @LC]ã Ò B Ò @�C«B Ò B=¨Ï C)�7¯2¥2¤=� � �2�2§� ÏÛÐ � ?KÑ ��¥
¡ «LÒ   Ò @LC]ã Ò B Ò @�C«B Ò @R¨Ï C)�7¯2¥2¤=� � �2�2§ ? �A@t��C «�¬ �

Á,jNf�hv�<p=l5�clNj5_ciD[d\Bh��D^btn�Dg]h<|7_aiDh�p=l2_c�Nl2_�q�[]jNu2p�q�q�[]gog2f�p<j�_a^<[ojr_aiDhvwxp=gog]p�q�[]jD{��ah.\clDg}_ \X>
á <¯9¥D¤<¯2¥�§¸ Ñ �.¯2¥D¤=� � �2�D§Ü«B Ò Ý @LCXBIJKâ�BIJ @LC«BIß�BIå'æÜdJ Ò Ý BDCXBHäKäKâ BDC]JKßKä�JÜdß Ò Ý Ú @LC]J'æAä�BIä Ú @LCdJ'æAäK@t�
á <¯9¥D¤<¯2¥�§¸ Ñ �.¯2¥D¤=� � �2�D§Ü«B Ò Ý @LC]@KJ'æ(BàæAJ @LC]JK@KJ+æUBÜdJ Ò Ý BDC]@�â'æAâ BDC]ß�BIâ�â

Ï�÷



Üdß Ò Ý Ú @LC]JKåt��BIâ Ú @�C]JK@�Bàæ
ï g]h.^=\`h=|
jDpb_a[]f�h�_ciDh�u2[oó�h.�ch.jNf�h���h�_eq�h�h�jÒ_ciDh�ÐN� \`_�{=�cp=lD�¸pbwX[oj�_ah��a��^<g]\�Sx[Vz [Qz u�z�h.�c�ap<� \
^<\a\clDtn�2_c[]p<jRY�^<jNuy_ciDh�\ch.f�p<jNuyp<jDh=z

� � ��Bµ���	Xéy�
	���� ��ê��m�����n������B� êb�%� � ë
� iDhmf�p<tn�Dg]h�_ah�u2h.\af��a[o�D_c[]p<j�pbw��Z�Dg]p=W�hmk�lN^bj�_cg]h�_ \rwxp<��k=lR^bj�_c[]goh@�ah�{=�ch7\c\c[]p<js^<jNus_ciDh
�ah�gd^�_ch7us_ch.\`_5wxp<g]g]p�q�\r[oj�jDh��9_5_eq�p©\ch.f�_c[]p<jN\.z � iDh.�ch@^b�ah@^bgd\`p©\ch��=h�� ^bgBÐNjN^<g��ah�t@^b�að2\
^bjRusjNpb_ch7\X_ciN^b_%^b�ahn[otn��p<�c_a^bj�_5wxp=�r_ciDh�lR\`hnpbw�_ciNh.\ch�k=lR^bj�_cg]h�_ \�z�ê0j���pb_ai�\ch.f�_c[]p<jN\
iDp=g]uD\%_ciR^�_�^<gog�_ciNhm[]jD�Dl2_n�N^b� ^btnh�_ch�� \�^<�chmuD[]\af�lN\a\ch.u~ÐN� \e_7|�_ciDhyp<l2_a�Dl2_n��^bg]lDh.\�^b�ah
f�p=tnt�h.j�_ch.uygd^�_ch.�.z

�[Z]\ �4Í�Î�a�c�0d_(c����������
Ï�Ð � ?KÑ ��¥�¡ «LÒ   ß(Ò ¥D�<± Ò ¦2� Ò �2� ¬�Ó � Ò �=��Ô Ò �7¯9¥D¤b� ¬LÒ ¥�¦��F�.¥ â ¨

h7\e_a[ot@^�_ah.\�jDp=jD[]j=_ah�� ^<f�_c[]�<h�g]��^nk�lN^bj�_c[]g]h5�ch.{<�ah.\a\`[]p<j�tnp2u2h.g

� iDh�tn^<[oj"�DlD�a�Rp�\`h�p<w
_ciDh�k�lN^bj�_cg]h�_X[]\�_cpyh.\`_c[]tn^b_ch%_ciDh�k=lR^bj�_c[]goh��ch.{<�ah.\a\`[]p<j�tnp2u2h�g
{<[]�<h.j©�9���ch.{<�ah.\a\`[]p<j�p=�N\`h.�c��^b_c[]p<jN\�S   | «DY�wxp<�5^mk�lN^<j=_a[og]h ¥D�<± z T p<�,_ciDhn\a^bð<h�pbw�\c[]t��
�Dg][]f�[}_e�=|bq�hvq�[]gog2^<\a\clDtnhv_aiD�cp=lD{<iNp<l2_�_ciD[d\�\`h7f)_c[]p<j�_ciN^b_B_aiDh�p<l2_a�Dl2_�pbw � ?KÑ �7¥ [d\B\`_cp=�ch7u
[]j�^�g][]\`_Zf�^<gog]h.u Ï ^=\�\`iDp�q�j�[]jy_aiDhr_ch.tn�Dg]^b_ch=z

« ��j �3��� tn^b_c�a[}��pbw
h��9�Ng]^<jN^�_ap<�a�m��^b�a[]^<�Dg]h.\.z�êÂ_r\`iNp<lDgdu�jDp<_,f�p=j=_ ^b[]j
tn[]\a\c[ojD{�S Ø � ØDY�p<��[]j2ÐNjD[o_ch5��^<golDh7\5SdÙ ¯ Ñ�Ò&Ú�Ù ¯ Ñ2Y)z8�2h�h�^bgd\cp�\ch.f�_c[]p<jN�2z<�2z

  ��j � � Ï��=h.f)_ap<��pbw�p<�R\`h.�c��^�_a[op=jN\5wxp=��_aiDh�uDh���h�jNu2h.j�_���^b�a[d^b�Dg]h<z©êÂ_
\ciDp<lDgdu�jDp<_�f�p=j=_ ^b[]j�tn[]\a\`[]jD{ÒS Ø � ØDYrp=�%[]j2ÐNjD[o_chy��^bg]lDh.\ySdÙ ¯ Ñ�Ò¢Ú�Ù ¯ Ñ9Y�z�9h.hr^<g]\cp@\`h7f)_a[op=j �Dz �Dz

¥D�b± ���ah�{=�ch7\c\c[op=j,k�lN^<j=_a[og]h�_cp���h�h7\e_a[ot@^�_ah.u�z�êÂw9_ciDh��R^b� ^btnh�_ah���[d\�p<tn[o_`_ah.u�|
_ciNh��N�ch7u2h�ÐNjNh.us��^<golNhnÎNã ;y[d\rlN\ch.u�z � iDh��ah@^b�ah%_eq�p�u2[}óFh��ah�j�_�tnp2u2h.\
pbwBp<��h�� ^�_a[op=j�|Du2h���h�jRu2[ojN{@p<jy_ciDh5��^bg]lDh5p<w:_ciN[]\��R^b� ^btnh�_ah��H>
¥D�<± GQC�O7Gb�BJ� IÎN»�Ï�¡Z¢,� \`[]jD{=goh~k=lR^bj�_c[]gohs\`p=gol2_a[op=jÞwxp<�m_ciDhs{<[]�<h.j ¥D�b±

[d\nf�p=t��Nl2_ch7uÒ^bjRu¸�ah�_clN�cjDh7u�z � iDh�h.\`_c[]tn^b_ch7u¸�N^<�a^<t�h�_ch.�a\�^b�ah
\`_cp=�ch7u�[oj Ï C ¦<9¤ Ñ § ^bjNu�_aiDhyf�p<�a�ch7\`��p<jRu2[ojN{��ch7\`[du2lN^<g]\�^<�chy^<f)�
f�h.\a\`[]�Dg]hr��[d^ Ï C0�2¤N§ z

¥D�<± P�?�E.O7Gb�BJ� IÎD».Ï£¡¤¢Q�9p=golD_c[]p<jN\�wxp<��^bg]g=��p=\a\`[]�Dg]h�k�lN^<j=_a[og]h.\B^b�ahv\cp<lD{=i�_
^<jNuò_ciDh¸^<�D�D�ap��9[]t@^�_a[op=jÊpbw�_ciDh¸k�lN^<j=_a[og]h��ch.{<�ah.\a\`[]p<jò�D�cp2f�h.\a\
ß �~vSxÌNY.½ ÌsÍ�ß.Ì þ »�ã.ã�ã�»cÌX��â<â5[]\,f�p=t��Nl2_ch7u�z�ê0j�_aiD[]\,f�^=\`h=| Ï Ca¦<9¤ Ñ §
[d\�^nt@^�_a�c[o��f�p<j�_a^<[ojN[ojD{ �~�SxÌ þ Y)»�ã.ã�ã.» �~vSIÌX�5Y)z � iNh%^b�a�a^��@f�p<j�_a^<[oj2�
[]jD{s�Rp<_ci¸Ì þ »�ã.ã�ã�»cÌ � ^bjNu �~�SxÌ þ Y)».ã�ã�ã.» �~vSIÌ � Y5[d\5_ap"��h�wxp<lNjNu�[]jÏ C §<2� z
êÂ_�\`iNp<lDgdun�RhZh�tn�DiN^=\`[]��h7u�_ciN^b_�_ciD[d\��ch.{<[]t�h�f.^bj@��hZk�lD[o_ch�tnh�t��
p=�c�s^bjNu M ï � []j=_ah�jN\c[]�<h<z�Á,js_e���N[]f.^bg
t@^<f iD[]jDh7\,[o_�[d\rjDpb_5�ah.f)�
p=tnt�h.jNu2h7umwxp=���D�ap<�Dg]h�t@\�q�[o_ci � ÷�Ï.Î=Î<Î=ÎDz

ÏHE



¦2� � gop={<[df�^bgNëR^b{�wxp<��f�p=j2ÐRu2h.jNf�h,[oj�_ah��a��^<g]\XSxjNp<jD�.h��ap%��^bg]lDh.\�tnh.^<j©Ö � ÓNÚ7Y
q�[o_ci _ciDh�u2h�wI^<lDgo_���^<golDh~h.k�lN^<gX_cpÞÎòSoä�Ô�Ø ì�Ú�Y)z êÂw ¦9� [d\���h.�cpR|Zp<jNgo�
�ah�{<�ah.\a\c[op=jyf�p9hX	@f�[oh.j�_a\Z^<jNuy_ciDh�f�p=�c�ah.\c�Rp=jNu2[]jD{n�ch7\`[du2lN^<g]\�^<�ch�f.^bgdf�l2�
gd^�_ch7u�z
ê0j�_ciDh%pb_ciNh���f�^=\`h7\�|Df�p<j2Ð�u2h�jNf�hr[oj�_ch.�c��^<g]\�wxp=��_ciDh5�R^b� ^btnh�_ah�� \
^b�ah�f�p=t��Nl2_ch7unlN\`[]jD{5_aiDh�� ^bjDð�[oj9�=h�� \`[]p<j�tnh�_ciNp9unp<wU�rp�h.jDð<h.��SeÏ7ö<öbø9Y
^bjRum�ah�_alD�cjNh.uy[oj Ï C)�.¯2¥D¤=� � �2�D§ z
� hs^�q�^b�ah�_ciN^b_m_aiDhsf�p<tn�Dl2_ ^�_c[]p<jòpbw%f�p=j2ÐRu2h.jNf�hs[oj�_ah��a��^<g]\yf�^<jÊ�Rh
� ^�_ciNh��m\cgop�q�wxp=�ygd^b�a{<h��D�ap<�Ngoh.tn\.z :Zpb_chs^bgd\`p�_aiN^�_��a^<jDðL[oj9�<h.�a\c[]p<j
q�p<�að9\np=jDg]�¸wxp<� � ÷ Ï=|��Dl2_�_aiD[d\m\ciDp<lDgduLjDpb_y�Rh©�=h��a�Ò�ah.\`_c�a[]f�_c[]�<h=|
\c[ojNf�hr�<p<l�[]jNf�g]lNu2h5[]j�_ch�� f�h.�2_�[oj�_aiDh5�ch.{<�ah.\a\`[]p<jm[oj�tnp=\`_Zf�^=\`h7\�z

�2� ¬KÓ � �¸jNp<tn[ojR^bg9f�p��<h.�a^<{<hB�D�ap<�N^<�D[og][o_e�Zwxp=�:_aiDh�f�p<j2ÐRuDh�jNf�hv[]j=_ah��a��^bgd\�|7q�iD[df i
u2h�wI^blDgo_���^<golDhs[]\�ÎNzoÏ=z � iDh~��^bg]lDh~[]\�f�^<gog]h.uÞjNp<tn[ojR^bgr�Rh7f�^<lN\`h"_ciDh
f�p=j2ÐRu2h.jNf�h%[oj�_ch.�c��^<g]\�^<�ch�f�p<tn�DlD_ch.u�wx�ap<t ^bj©^<�D�D�ap��2[ot@^�_a[op=j�pbw�_ciDh
k�lN^bj�_a[og]h��ah�{<�ah.\a\c[op=js�D�ap2f�h7\c\�ß �~vSIÌNY�½ ÌÊÍ ß.Ì þ »�ã.ã�ã�»cÌ � â<â=z � iDh��ah�wxp=�ch=|
_ciNhÞ¶c^���^b[]g]^<�Dg]h.À"\c[]{<jD[oÐRf�^<jNf�h�g]h��=h�gd\@^b�ahy{=[o�=h�jL���Ò_ciDh��N�ch7^bð9�Rp=[oj�_ \
Ì þ »�ã�ã.ã�»cÌX�%|�^<jNuèf�p<jR\`h7k=lNh�j�_cg]�<|��9�¸_ciNh©\`[]��h�p<w,_aiDh©lN\ch.uèuD^b_a^�\`h�_.z
ËX[]�<h�j�^�jNp<tn[ojR^bgv\c[o{=jD[oÐRf�^<jNf�h@g]h��=h�g �2� ¬KÓ � |B\`p=t�h@�N�ch7^bð9�Rp=[oj�_ \5^b�ah
f iDp�\`h.js\cpy_aiN^�_5_aiDh��stnp=\`_5f�gop�\`h.go�s^b�D�D�ap��2[ot@^b_ch�_ciDh@�ah.k�lD[]�ch7usf�p����
h�� ^b{=hy�N�cp=�N^b�D[]g][}_e�=z � iDh.jèh�[o_ciDh.�n_eq�p�f�p=j2ÐRu2h.jNf�h�[]j�_ch��a��^bgd\@^b�ahy�ah��
_clN�cjDh7u�SÙ_aiDh%��h.\`_Zp<jNh.\�q�[o_ci©\c[]{<jD[oÐRf�^<jNf�h%goh.�<h�gd\#PelN\`_X^<�Rp��=h5^bjNu���h��
g]p�q �2� ¬KÓ � Y�|2p<��[]j=_ah��a�Rp=g]^b_c[]p<jy_a^<ð<h.\��Ng]^=f�h<zL�2h�h�\ch.f)_a[op=j�øNz 6�^<jNuy_ciDh
u2h7\cf��c[]�2_c[]p<j�pbwB�N^b� ^btnh�_ch�� �7¯2¥D¤<� ¬@wxp=��t�p=�chru2h�_a^b[]gd\�z

�9�IÔ � g]p<{=[]f.^bgFëR^<{@[ojNuD[]f.^�_c[]jD{@[Vz [Vz u�zRh.�c�ap<� \rSxjDp=jD��h.�cp@��^<golDh7\�tnh.^<j~Ö � ÓNÚ�Y)|
_ciNh���^bg]lDhnlN\ch.u"[}w�_ciDhn�N^<�a^<t�h�_ch.�Z[d\rp<tn[}_c_ch7u©[d\nÏ�S`Ö � ÓNÚ�Y)z%êÂw �9��Ô []\
jDp=jD��h.�cpR|�_ciDh.jn_ciDh�� ^bjDð%[oj9�<h.�a\c[]p<j�t�h�_ciDp2u�h�tn�Dg]p��2\B_ciDh,^<\a\`lDtn�2_a[op=j
pbw�[Vz [Vz u�z:h��a�ap<� \X^<jNus_ciDhmp<�a[o{=[ojN^<g
�<h.�a\c[op=j"p<w�_aiDh@� ^bjDðs[oj9�<h.�a\c[]p<j"[]j2�
_ch.�c��^<g]\�[d\�lR\`h7u S��rp�h.jDð<h.�.|�Ï.ö=öbø9Y)z¸ê0jÒ_ciDh�p<�N�Rp�\`[o_ch�f�^=\`h=|���p=\a\`[]�Dg]h
iDh�_ch��ap<{=h�jDh.[}_e�%pbw�h��a�cp=�a\B[d\
_ ^bð<h.jn[oj�_cp�^<f�f�p<lDj�_7z8�9h.hZ^bgd\`p�\ch.f�_c[]p<jnøNz 6Dz

�7¯9¥D¤=� ¬ �Lgop={<[df�^<g<ëR^<{Zwxp=��[oj�_ch.�c��p<gd^�_ah.u�f�p<jDÐRu2h�jRf�h�[oj�_ah��a��^<g]\�SQ^b{=^<[oj:|�jDp<jD�.h��ap
��^bg]lDh.\�t�h7^bjÞÖ � ÓNÚ�Y)|B_ciDh�u2h�wI^<lDgo_%��^bg]lDh�[d\�Ï"S`Ö � ÓNÚ�Y)z��,\�f�p<j2ÐRuDh�jNf�h
[]j=_ah��a��^bgd\%SI^<jNu©^<j���pb_aiDh��Z_ch7\e_r\e_ ^�_c[d\`_c[df�\ Y��N^=\`h7u�p<j�p<� u2h.�,\`_a^�_a[]\`_c[df�\
^b�ah�u2[d\cf��ch�_ch=|N[o_Z[]\Z�ch7^<\cp<jN^<�Dg]h,_apmf�p=jN\c[]u2h.��[]j=_ah��a��^bgd\�_ciN^b_X^<�ch�^<j�[]j2�
_ch.�c��p<gd^�_a[op=jnpbwF_eq�p%[oj�_ch.�c��^<g]\
q�[o_ciy\`[]{<jD[oÐRf.^bjNf�h�goh.�<h�gd\�PelN\`_���h�g]p�qL_ciDh
\c�Rh7f�[oÐNh.u �2� ¬KÓ � ^<jNu�PelN\`_,^b��p��<hX_aiDh�\c�Rh7f�[oÐNh.u �2� ¬KÓ � z�êÂw �.¯2¥D¤=� ¬�[]\
jDp=jD��h.�cp�SI^<jNu�|Bpbw�f�p=lD�a\ch<| ¦2� [d\5jDp<jN��h��apN|�pb_aiDh��aq�[]\chnjDp"f�p<j2ÐRuDh�jNf�h
[]j=_ah��a��^bgd\
^b�ah�f�p<tn�Dl2_ah.uNY�| � ?KÑ ��¥ �ch�_clD�ajN\Bwxp<�vh��<h.�c�5�R^b� ^btnh�_ah���^5\c[oj2�
{<g]h"[]j�_ch.�c��^bgr�N^=\`h7uÊp=jÊgo[]jDh7^b��[oj�_ah��a�Rp=g]^b_c[]p<jÊp<w�_ciDh~_eq�pÒ[]j�_ch��a��^bgd\�z
� iDh.�ch�wxp<�ah<| Ï C)�7¯2¥2¤=� � �2�2§ [d\%^ �s� ��t@^b_c�a[}��|Bh.^<f i~�ap�q f�p<j�_a^<[ojN\%^
f�p=j2ÐRu2h.jNf�h%[oj�_ch.�c��^<g:wxp=�Z_aiDh�f�p<�a�ch7\`��p<jNuD[ojD{@�R^b� ^btnh�_ah��Z[]j Ï C ¦<�¤ Ñ § z
Á,jè_ciNh"pb_aiDh��yiN^bjRu�|�[}w �.¯2¥D¤=� ¬Òh.k�lN^<g]\�_cp¸�.h��apN|�_eq�p ¶`h��D^=f)_aÀ�[]j2�
_ch.�c��^<g]\�q�[o_ci©\c[]{<jD[oÐRf�^<jNf�hrg]h��=h�gd\�^b��p��<h5^bjRu��Rh.gop�q �2� ¬�Ó � Sx_ciN^b_�_eq�p
p<j�q�iN[]f i�_aiDh%[]j�_ch.�c��p<gd^�_a[op=j�q�p=lDg]u���h%�R^<\ch.uNY�^<�ch%�ch�_clD�ajDh.u�z � i9lN\�|Ï C)�.¯2¥D¤=� � �2�D§ [d\�^ �N� ø@t@^�_c�a[o�F|2h7^<f i��cp�q�f�p=j=_ ^b[]jN\�ÐN� \e_�_aiDh5g]p�q�h.�
��p<lDjNuN\�|
_aiDh�jÒ_ciDh�lD�D��h�����p<lDjNuN\�p<w,f�p=j2ÐRu2h.jNf�hy[oj�_ah��a��^<g]\.|
[Vz h=zo|v^<gog
wxp<lN�%��p<lDjNuN\�^<�chy\`p=�`_ah.u�[]jÒ^<\af�h.jNu2[]jD{©p<� u2h.�.z�R©p<�ah�p��<h.�.|�t@^�_c�a[df�h.\Ï C ¦ � �2� ^<jNu Ï C ¬K� �2� |�q�iD[df i%f�p<j�_a^<[oj5_aiDh�f��c[o_c[df�^<g=��^<golDh7\:^<jNu � �Â��^bg]lDh.\
pbwv_ciDhnlD�D��h���^<jNu©g]p�q�h��X�Rp=lDjNuD\rp<w�[]j=_ah��a��^bgd\�|�^b�ah��ch�_clD�ajDh.u"[ojs_ciN[]\
f�^=\`h=z��9h�h5^bgd\cpn\ch.f�_c[]p<jN\��Dz ��^<jNumøRz 6Nz

Ï7ö



¥�¦��F��¥ � g]p<{=[]f.^bg�ëR^<{�wxp<�5ÐNjN[}_ahm\c^<tn�Dgoh�^=uIPelN\`_ctnh�j�_%lR\`[]jD{N�Â�0\e_ ^�_a[]\`_c[df�\.|:[o_a\
u2h�wI^blDgo_���^<golNhX[d\rÏ@SeÖ � ÓNÚ�Y)z�ê0j�_ciDh5u2h�wI^blDgo_Zf�^=\`h=|=_aiDhv��_clRu2h�j�_Zf��a[o_c[df�^bg
��^bg]lDh.\,^b�ah5lN\ch.u�wxp<�Z_ciDh�f�p=t��Nl2_a^b_c[]p<j�pbw�f�p<j2ÐRuDh�jNf�h�[oj�_ah��a��^<g]\.|Np<_ci2�
h��aq�[d\`h=|2jDp<�at@^bgFp<jDh7\�^b�ahrh�tn�Dg]p��<h.u�z
êÂ_�tn[o{=i�_v\`p=t�h�_c[]tnh.\�iN^<�D�Rh.j�_ciN^b_�f�p=j2ÐRu2h.jNf�h�[]j=_ah��a��^bgd\Bwxp<�v\cp<tnh��N^��
� ^btnh�_ah���iN^��=h�^nwxp<�at S�Ú�Ù ¯ Ñ�ÒXÙ ¯ Ñ9Yvp<��Sd�5Ï7Î�¥ *¼* ».Ï.Î/¥ *&* Y)z��2h�_`_a[ojN{�_ciN[]\
�N^<�a^<t�h�_ch.�r_cp©�.h��apN|:[Vz h<z]|�uDh.f��ah.^=\`[]jD{�_ciNhm^b�N\cp<g]l2_ah@��^<golNh�pbw�f��a[o_c[df�^bg
��^bg]lDh.\.|Df�^<jyiNh�g]���=p<ly_cpnp<�D_a^b[]j�ÐNjD[o_ch�f�p<j2ÐRuDh�jNf�hX[]j�_ch.�c��^bgd\.z

:�p�q5|9_aiDh�u2[d\cf�lN\a\`[]p<j�pbw�p<l2_a�Dl2_���^bg]lDh7\�[]\�^<iDh.^=u�z

Ï Ca¦<9¤ Ñ § � ��� Ï�p<� ��� � t@^�_a�c[o��z�êÂw��N^<�a^<tnh�_ch.� ¥D�<± []\v[ojR\`[du2h�[]j�_ch��a��^bg  QÎD».Ï£¡)|
_ciNhvp<jNgo�5f�p=golNt�j�pbw Ï C ¦<9¤ Ñ § f�p<j�_ ^b[]jN\�_aiDhvh7\e_a[ot@^b_ch.u�f�p9h«	�f�[oh.j=_ \�z�êÂw
¥D�<± wI^bg]g]\:p<l2_ \`[du2h1 QÎD».Ï£¡)| Ï C ¦b9¤ Ñ § []\�^ ��� �Ãt@^�_a�c[o�Z_aiN^�_�f�p<j�_a^<[ojR\F_ciDh
h.\`_c[]t@^�_ah.u�f�p9h«	�f�[oh.j=_ \�wxp<�Z^<gog:�D�ch7^bð9��p<[]j=_ \�Ì þ ».ã�ã.ã�»`Ì � z � iN[]\�t@^b_c�a[}�
[d\�^=f)_clR^bg]go�@f�p=tn�Rp�\`h7u@pbw�_aiDh,gd^<\`_ � �ap�q�\�pbw Ï Ca§<2� ^<�c� ^��<|�\`h.h Ï C §<9�
wxp<��tnp=�ch5u2h�_a^b[]g]h.u�u2h.\af��a[o�D_c[]p<j�zL�9h.h5^bgd\`p@\ch.f)_a[op=j �Dz �Dz

Ï CÂ�D¤N§ ��j �³� Ïn�<h7f)_cp=�5pbw��ch.{<�ah.\a\`[]p<js�ch7\`[du2lN^<g]\.|�_aiN^�_%[d\5�ah�_alD�cjNh.usp<jDg]�"[ow
¥D�<± []\�[]jN\c[]uDhX[]j�_ch.�c��^bg� QÎD».Ï£¡)zL�2h�h5^bgd\`p@\ch.f�_c[]p<jº�2z<�2z

Ï C �7¯2¥D¤=� � �2�D§ � ��� �@p=� ��� øytn^b_c�a[}�©f�p<j�_a^<[ojD[]jD{mf�p<j2Ð�u2h�jNf�h%[]j�_ch��a��^bgd\�_aiN^�_r^b�ah
f�p=tn�Dl2_ch7unp<jDg]��[}w ¦2� []\�jDp<jN��h��ap5^bjNu ¥D�<± ��h�g]p<jN{=\
_ap�[]j=_ah��a��^bg� QÎD».Ï£¡)z
ê0j¸_aiDhyÐN�a\`_@f�^<\ch<|
p=jDh�[oj�_ch.�c��p<gd^�_ah.u�[]j�_ch.�c��^bg���h��n�N^<�a^<t�h�_ch.�%[d\��ah��
_clN�cjDh7u�|�[oj�_ciDh©\ch.f�p<jNu�p<jNh<|�_eq�p�[oj�_ah��a��^<g]\n��h��@�R^b� ^btnh�_ah��@^b�ahy�ah��
_clN�cjDh7uòSI�Rp=lDjNuD\np<w�_ciDh�[]j=_ah��a��^bgd\�^<�ch�\`p=�`_ah.u�[]j�^=\cf�h�jNuD[ojD{sp<� u2h��)Y)z�9h.h�_ciDhsu2h.\af��a[o�D_c[]p<jèpbw5�N^<�a^<t�h�_ch.�a\ �2� ¬KÓ � ^bjNu �7¯2¥2¤=� ¬¸wxp=��tnp<�ah
u2h�_a^b[]gd\�^<\�q�h�g]g�^<\�\ch.f)_a[op=jN\��2z<��^bjNuyøNz 6Dz

Ï Ca¦ � �2� � ��� ø5t@^b_c�a[}�npbw�f��a[o_c[df�^bgR��^bg]lDh.\�wxp<�,SIjDp<jD�V[]j�_ch��a��p<gd^�_ch7uNY
f�p<j2ÐRuDh�jNf�h
[]j=_ah��a��^bgd\�z�êÂ_�[]\��ch�_clD�ajDh7u�p<jDg]�sq�iNh�j ¥D�<± [d\%[]jN\c[]uDhm[]j=_ah��a��^bg¦ QÎD».Ï£¡)|
¦2� []\�jDp<jD�.h��apN|�^bjNu �7¯9¥D¤=� ¬�h.k�lN^bgd\n��h.�cpRzÅ�2h�h�_ciNh�uDh.\af��a[o�2_a[op=j�p<w
�N^<�a^<t�h�_ch.� �7¯2¥D¤=� ¬nwxp=��wxlD�`_aiDh��Z[oj2wxp=�ct@^b_c[]p<j�z

Ï C ¬e� �2� � ��� ø�t@^�_c�a[o��p<w � �Â��^bg]lDh.\�Sx�N�cp=�N^b�D[]g][}_a[oh7\aY�wxp<�@SxjNp<j2�Â[oj�_ah��a�Rp=g]^b_ch.uRY
f�p=j2ÐRu2h.jNf�h�[]j�_ch.�c��^bgd\.z�êÂ_v[d\
�ah�_alD�cjNh.u�p<jDg]��q�iDh�j ¥D�<± wI^bg]gd\�_cp�[]j�_ch.�c��^bg IÎN»�Ï�¡)| ¦9� [d\vjNp<jD�.h��apN|9^bjNu �7¯2¥D¤=� ¬�h.k�lN^<g]\���h.�cpRz#�9h.h�_aiDhXuDh.\af��a[o�2_a[op=j
pbwB�N^b� ^btnh�_ch�� �7¯2¥D¤<� ¬@wxp=��wxlD�`_aiDh���[]j2wxp=�ct@^�_a[op=j�z

Ï Ca§<2� � iDh��D�a[ot@^bg�\cp<g]l2_c[]p<jL^b�a�a^��=|
q�iD[df iÒ[d\@^�S � ûÛ6=Y � � t@^�_a�c[o��z¸êÂ_a\
ÐN� \e_��cp�qèf�p=j=_ ^b[]jN\
_aiDh��D�ah.^<ð9�Rp=[oj�_a\vÌ þ ».ã�ã.ã�»`Ìà�òp<w�_aiDh,k�lN^<j�_c[]goh�wxlNjNf)�
_c[]p<j:|N[Vz h=zo|N_ciDh���^<golDh7\�[]j¸SIÎN»�Ï7Y�^b_Zq�iD[df i�_ciDh�\`p=gol2_a[op=j�f iN^bjD{=h.\.z � iDh
\ch.f�p=jNun�ap�qLf�p<j�_a^<[ojN\�_ciDhXf�p=�c�ah.\c�Rp=jNu2[]jD{5k�lN^bj�_c[]g]h.\�h.��^bg]lN^�_ah.u�^b_�_ciDh
tnh.^<jsu2h7\`[]{<js�Rp=[oj�_.|:[Qz h<z]|�_ciNh�[]jDjDh.�r�D�cp2u2lRf)_5pbw ¾ Æ�S ¾ �<�  Y ¨ z$ þ ^<jNu�~vSIÌ  Y�»��ZÆÉÏ<».ã�ã�ã�»]�~z � iDh�_ciD[]� u"�ap�q f�p=j=_ ^b[]jN\Z_ciDhn��^bg]lDhnpbw�_aiDhnp<�2�Peh.f�_c[]�<h�wxlDjNf�_c[]p<j�h.��^<golR^�_ch7us^b_5_ciDh�f�p<�a�ch7\`��p<jRu2[ojN{mÌ  »��,Æ�Ï=»�ã.ã�ã�»¼�s|
\ch�hyS�E=Y�|:^bjNu©_ciDh�gd^<\`_ � �cp�q�\,pbwv_ciDh�t@^�_c�a[o�©{<[]�<h �~�SxÌ þ Y)».ã�ã�ã.» �~vSIÌX�5Y)z
� iDhr\`p=golD_c[]p<j �~vSIÌX0Y��N�ch.��^<[ogd\vwx�cp=t Ìà:_ap�Ìà © þ »��
Æ¹Ï=»�ã�ã.ã�»]�~z ï p<�c_cjNp��
SeÏ7ö+E=ö=Y�\`iDp�q�h.u�_ciN^b_���Æ�§ ¨ S � goj � Y�zL�9h�h�^<g]\cp@\`h7f)_c[]p<j�øNz 6Dz

�<Î



Ï C=ÔR§<2� � iDhXu2lN^bg�\cp<g]l2_c[]p<jy^b�a�a^��=|=^bj �u� ��t@^�_c�a[o�@f�p<j�_a^<[ojN[ojD{%_ciDhru2lN^<g�\cpb�
g]l2_c[]p<j@f�p=�c�ah.\c��p<jNu2[]jD{,_cp Ï C §<9� z � iNhi�Q¨<_ai�h.j�_c�a�<|���Í"ß�Ï<»�ã.ã�ã�» � â=»©¨nÍ
ß=Ï=»�ã.ã�ã)»]�sâ=|2[d\�h7k=lR^bgF_cpnù�|Nq�iDh.�ch

ù�Æ Ï [}w�Å  ÷Lù  �~vSxÌZD�Y)»
ù�ÆÊÎ [}w�Å+#tLù} �~vSxÌ D Y)»

Î�t�ùNt Ï pb_aiDh��aq�[]\chbã
�9h.hXËXl2_ah�j9�D�alDjDjDh.��^bjRu��<lN�ch qf�ð=p��ªp^�SeÏ7ö<ö��<YBwxp=��^�uDh�_a^<[og]h.umu2[]\af�lR\c\c[op=j
pbwZ_ciDh�\`_a^�_a[]\`_c[df�^<g�[oj�_ah��a�D�ch�_a^b_c[]p<j¸p<w Ï CdÔR§<9� z � iDh�lN\ch�pbw Ï CdÔR§<2�
[]js\`_a^�_a[]\`_c[df�^<g�[oj2wxh.�ch.jNf�h�[d\XuDh.\af��a[o��h.u"[oj�ËXl2_ch.j9�D�clNjDjDh��7|%�=lD�ch qf�ð=p���p^D|�rp9h�jDð=h��7|2^bjNu ï p<�c_cjDp��©S`Ï.ö=ö+6=Y�z

�[Z�Y �4Í�Î�a�c�0d_(c�� �_«��a¬a«(�
¦ Ó � Ð �9��§�¥D¤N§�¥�¡ « @ Ò`« B Ò   ß�Ò §�¦b<�D¤ â ¨

h��2h.f�l2_ch7\�_ciDh5�ah�{=�ch7\c\c[op=j�� ^bjDð2\af�p<�ah,_ch.\`_

� iDh�t@^<[ojr�DlD�a��p=\ch
pbw�_ciDhvk�lN^<j�_cg]h�_ �9��§�¥2¤N§�¥ []\�_cp�_ah.\`_�\`[]{<jN[}ÐRf.^bjNf�h�pbwD\`p=tnh
h��2�Dgd^bjN^b�
_cp=�c�%��^<�c[d^b�Ngoh7\�[oj@�ah�{=�ch7\c\c[op=j%lN\c[]jD{5�a^<jDð2\cf�p<�ahv_ah.\`_a\.z T p<�
_aiD[d\
�DlD�a�Rp�\`h=|b_aiDh�k�lN^bj�_cg]h�_
[]j��=p<ð=h.\r^bg]�ch7^<u2�su2h.\af��a[o��h.u � ?KÑ �7¥ q�[o_ci��R^b� ^btnh�_ah�� ¥D�b± h.k�lN^bg�_cp��5Ï<z � iDh��ah�wxp=�ch=|
_ciNh�jNpb_ch��ah�gd^�_ah.u�_ap~_ciD[d\@f iDp<[df�h�pbw ¥D�<± ^b�D�Dg][]h.\niDh.�ch=z � iDh�_ch7\e_@[d\nu2h.\af��a[o��h.u�[]j
\ch.f)_a[op=jyøRz 6Nz
« @ ��j �4� S � ��Y:Y�tn^b_c�a[}��pbw�t@^b[]j�_a^<[ojDh7u��ch.{<�ah.\a\`p=�a\.zmêÂw�_aiDh��ah�[d\�^<j

[]j=_ah�� f�h.�2_�_ch.�ct�[oj�_aiDh��ah�{=�ch7\c\c[op=j�|9« @ \ciDp<lDgdu�f�p=j�_a^b[]j�[}_7z � iNh%\c^<tnh
�ah.\`_c�a[]f�_c[]p<jN\�^<\B[]j�_ciDh�f�^=\`h�p<w�«�^<jNu � ?�Ñ ��¥ ^b�D�Ngo[]h.\�p=j�« @ ñè[o_�\`iNp<lDgdu
jDp<_�f�p<j�_a^<[oj�tn[]\a\c[ojD{�S Ø � ØDY�p<��[]j2ÐNjD[o_ch5��^<golDh7\�SdÙ ¯ Ñ�Ò¢ÚAÙ ¯ Ñ2Y)z

« B ��j �3� Yst@^�_a�c[o�yp<wB�ah�{=�ch7\c\cp<� \�lDjNu2h.��_ch7\e_7z � iDh%h��2�Dgd^bjN^b_cp<�a�@��^b�a[}�
^b�Ngoh7\,�Ng]^=f�h.u"[oj�« B ^b�ah�_ah.\`_ch7u"wxp=�X_ciDh.[o��\c[o{=jD[oÐRf�^<jNf�h�[oj~�ah�{<�ah.\a\c[op=j�z
��{�^b[]j�|r« B \`iNp<lDgduòjNpb_"f�p=j�_a^b[]jòtn[d\c\c[]jD{ S)Ø � ØDYmp=��[oj2ÐRjD[}_ah¸��^bg]lDh.\
SdÙ ¯ Ñ�Ò¢ÚAÙ ¯ Ñ2Y)z

  ��j �Õ� Ï
�<h7f)_cp=�:p<w9p=�N\ch��a��^b_c[]p<jN\�wxp<��_aiDh��ch7\`��p<jN\ch
��^b�a[]^<�Dg]h<z:êÂ_�\`iNp<lDgdu
jDp<_�f�p<j�_a^<[oj�tn[]\a\c[ojD{�S Ø � ØDY�p<��[]j2ÐNjD[o_ch5��^<golDh7\�SdÙ ¯ Ñ�Ò¢ÚAÙ ¯ Ñ2Y)z

§9¦b=�D¤ � iDh5u2h7\`[]�ch7uy\af�p=�chXwxlDjRf)_c[]p<j�wxp=��_ch.\`_.z ï p�\c\c[]�DgohX��^bg]lDh.\�^<�ch'>
§9¦<<�D¤ Æ Ï/¢ÕOÞ[]gdf�p��2p<j¸\af�p=�ch7\�SÙ_aiD[]\�[d\�_aiDhyu2h�wI^blDgo_�f.^<\ch7Y«ó
_ciDh.��^b�ah

^=\`�9tn�2_apb_c[df�^<gog]��p=�2_c[]t@^bgFwxp<��g]p<{=[]\`_c[dfXh��a�cp=��t�p2u2h.gQz
§9¦<<�D¤ Æ���¢±:Zp<�at@^bg�\cf�p<�ah.\.|9q�iD[]f i�^b�ahr^<\c��tn�2_apb_a[]f.^bg]go�@p=�2_c[]t@^bgFwxp<�

Ër^<lN\a\`[d^bj�h��a�cp=��t�p2u2h.gQz
§9¦<<�D¤ Æ½6(¢Q�2[o{=j�\af�p=�ch7\�|�q�iD[df i�^<�ch�^<\c�9tn�2_cp<_c[df�^bg]g]�5p<�2_a[ot@^bg9wxp=�
ª:^��

�Ng]^=f�h5h��a�ap<��t�p2u2h.gQz
§9¦<<�D¤ Í�SIÎD».Ï7Y¤¢,� {<h.jDh�� ^bg][]�.^�_a[op=jÊpbwn\`[]{<j¹\af�p<�ah.\m_cpL_aiDh¸k�lN^bj�_c[]g]h

{=[o�=h�jÊ�9�L_ciNhs��^bg]lDhs[ojÃSQÎD».Ï7Y)|Z[Qz h<z]|,\af�p=�ch7\�{<h.jDh�� ^�_ah.uè�9�L_ciDh
wxlNjNf)_a[op=j { S)�`Y�Æò\c{<j�S)�#� §9¦b=�D¤ Y�z

�DÏ



�9h.hr^<g]\cp@\`h7f)_a[op=jyøRz 6Nz
ª�h�_�lN\�u2[d\cf�lN\a\�jDp�qÊ_aiDh5p<jDg]�mp=l2_c�Nl2_���^bg]lDhrpbwB_ciDh�k�lN^<j=_agoh�_.z

¦ Ó � �Û_ah.\`_�\e_ ^�_a[]\`_c[df�\�_ciN^b_%[]\�^<\c�9t��D_cpb_a[]f.^bg]go�~u2[d\e_a�c[]�Dl2_ah.u�^<f.f�p=�au2[]jD{�_cpj Æ q�[o_ci�YsuDh�{<�ah�h7\�pbw�wx�ch.h.u2p=t�zL�2h�h5^bgd\`p�S`Ï.ö=Y�[]j�\`h7f)_c[]p<j�øNz 6Dz

�'�



ëé�êbZ�
Z��µ���

� ^<\a\`h�_`_7|2Ë�z�O zD^bjNuu�rp9h�jDð=h��7|�W5z�S`Ï.ö'E'�<Y�z��Zj�h.tn�D[o�a[df�^bg�k�lN^<j=_a[og]hXwxlDjNf�_c[]p<jywxp<��go[]j2�
h.^<��tnp2u2h.g]\�q�[o_ci�[o[duyh��a�cp=�a\.|®2æbÓ � Õ�Ô�Ø:æ`ärÖÙíNÚ{¯Õ�@Ú � ×IåaÔbÕV°RÖ0Ô�ÖV×dì)ÖQ×Iå ÔbØI¯Xì ì�æ.å�×IÔ�ÖV×Iæ�Õ±I± >2ø=Î9÷G²9øNÏH;Dz

� pbÐNjN{<h��7|�³�zZS`Ï.ö�÷+;<Y�z�³v\`_c[]t@^�_c[]p<jèp<w5^�uDh�jN\c[}_e�ÒwxlDjNf�_c[]p<jÞlN\c[ojN{�p<� u2h��m\`_a^b_c[d\e_a[]f.\�|¯,Ó9ì)Ö � ÔbØ ×IÔ�Õ�9æbÓ � Õ�ÔbØ�æeä´°�ÖÂÔbÖQ×dì)ÖV×Iå)ì�µ ± >�Ï¤²D÷9z
ô p<ð2\`lNt�|[�nzZS`Ï.ö�÷�ø�Y�z¶³vtn�D[o�a[df�^bg��N�cp=�N^b�D[]g][}_e�¸�Ngop<_a\@^bjRuL\`_a^b_c[d\e_a[]f.^bg�[]j2wxh��ah�jRf�h�wxp<�

jDp<jNgo[]jDh.^<��tnp9uDh�gd\�[oj�_ciNhr_eq�p@\a^btn�Dg]hrf.^<\ch<|I¯,ÕRÕ�Ô�Ø ì5æ`ä´°RÖ0Ô�ÖV×dì)ÖQ×Iå�ì¸·U>��F�9÷G²A�=÷<÷2z
T ^<goðF|(R�z�SeÏ7ö+E+��Y)zXÁ,j©_ciDh�h.\`_c[]tn^b_c[]p<j©p<w
_ciDh�k�lN^bj�_c[]g]h�u2h.jN\`[o_e��wxlDjNf�_c[]p<j�|a°RÖ0Ô�ÖV×dì)ÖQ×Iå�ì¹�º � æ+� Ô+��×ÙØ ×ÙÖ�¦ � Ú�ÖVÖ0Ú � ì8»D>A�=ö�²N÷�6Dz
T [}_a��h.j���h��a{<h.�.| � zDS`Ï.ö<ö'�=Y�zD�ÊËXlD[]uDh�_ap M h�jN\cp<�ah.unU,lN^bj�_c[]g]h�W�h�{<�ah.\a\c[op=j�|7wxp<�c_ciNf�p<tn[ojN{

[oj?¼�Ô�Õ��'� æ.æ£syæ`ä{°RÖ0Ô�ÖV×dì)ÖQ×Iå�ì½µ�¾�|A:�p=�`_ai2�Â·Zp<g]g]^<jNu�|e:�h.q�¿�p=�cðFz
ËXl2_ah�j9�D�alDjDjDh.�.| M z2^bjNu��<lN�ch qf�ð=p��ªp^N|��RzFS`Ï.ö=ö'�<Y�z:W�h.{<�ah.\a\`[]p<j�k�lN^<j=_a[og]hr^bjNum�ch.{<�ah.\a\`[]p<j

�a^<jDð�\af�p=�ch��D�ap2f�h7\c\n[]jè_ciDh"go[]jDh.^<��tnp2u2h�gX^bjNuèu2h.�c[]�<h7uL\`_a^b_c[d\e_a[]f.\�|1¯,ÕRÕ�Ô�Ø ì�æ`ä°RÖ0Ô�ÖV×dì)ÖQ×Iå�ì¸·IÀD>�6<Î�;£²K6'6<ÎNz
ËXl2_ah�j9�D�alDjDjDh.�.| M z]|��<lD�ah qf�ð<p���p^N|��Nz]|A�rp9h�jDð=h��7|�W�zo|D^<jNu ï p=�`_ajDp��<|e�Fz�SeÏ7ö<ö'6=Y)z � h7\e_ \�p<w

go[]jDh7^b��i9����pb_aiDh.\ch.\��N^=\`h7u�p<jy�ch.{<�ah.\a\`[]p<j@� ^bjNðn\af�p=�ch7\�|�2æ�Ó � ÕFÔ�Ø:æeäiÁ�æ�Õ�îNÔ � Ô��@Ú�Ö�¥� ×Iå8°�ÖÂÔbÖQ×dì)ÖV×Iå)ìÂ·U>A6<Î9÷G²K6'6+6Nz
·?p^«Peh�ðF|(�RzD^bjNu q�9[duip^bðF|®Ã�z�SeÏ.ö'��÷<Y)z4ÄFíDÚ æ � ¦yæ`ä � ÔbÕtsnÖ0Ú�ì ÖQì)|D�Zf.^<u2h.t�[d^D| ï � ^b{<lNh<z
·Z^<gogV| ï zD^bjRuu�9iNh.^�_aiDh��7|��Fz�S`Ï.ö+E'E=Y�z�Á,jy_ciDh�u2[d\`_c�a[o�DlD_c[]p<j�pbwB^�\`_clNu2h.j�_c[]��h.u�k�lN^<j=_a[og]h<|*Å{°(°�¥zÆ#¾IÀU>A6'EDÏ¤²K6<öNÏ<z
·�l q\`ð=p���p^"SeÏ7ö<ö<ø�Y)z��9p<tnh�\ch.k�lDh.j=_a[]^<g��D�cp2f�h.u2lD�ah.\X�N^=\`h7u"p=js�ah�{=�ch7\c\c[]p<j©� ^bjDðs\cf�p<�ah.\.|2æ�Ó � Õ�ÔbØ�æeäoÁ�æ�ÕbîDÔ � Ô��@Ú�Ö � ×Iå4°RÖ0Ô�ÖV×dì)ÖQ×Iå�ì)|(ÇU>}�+E';�²e�bö'EDz
�rp9h�jDð=h��7|�W5z
^bjNu � ^<\a\`h�_`_.|vË�z#O z�S`Ï.ö�÷FE=Y�z~W�h.{<�ah.\a\`[]p<j¸k�lN^<j�_c[]goh7\�|ªÈ�åaæbÕ�æF�nÚ�Ö � ×Iå Ô»®ÉD>A6+6*²e;<ÎDz
�rp9h�jDð=h��7|�W5z�^bjNu � ^<\a\`h�_`_.|�Ë�z�O zZS`Ï.ö'E'�<Y�zLW�p<�DlN\`_@_ch7\e_ \nwxp<�@iNh�_ch.�cp�\cf�h.uD^=\e_a[]f�[}_e�

�N^<\ch.uyp<j��ah�{<�ah.\a\c[op=jyk�lN^bj�_a[og]h.\.|IÈ�å æ�ÕFæ��@Ú�Ö � ×Iå Ô�¾IÀU>2ø�6�²K�NÏ<z
�rp9h�jDð=h��7|ZW5z�^bjRu � ^<\a\`h�_`_.|rË�z[O zrS`Ï.ö'E'�<Y�z � h.\`_a\�pbw�go[]jDh.^<�yi9�9��pb_ciNh.\ch.\�^bjNu�Ê þh.\`_c[]t@^�_c[]p<j:|IÈ�å æ�Õ�æF�nÚ�Ö � ×IåaÔË¾IÀU>�ÏI;=÷<÷£²�ÏI;FEbøRz
�rp9h�jDð=h��7|NW5z�^bjNu ôqÈ Á,�ah��=|�Ì%z�SeÏ7ö+E9÷bY)z M p<tn�Dl2_a[ojN{mW�h�{=�ch7\c\c[]p<j©U,lN^bj�_c[]g]h.\.|�¯�î=î�Ø ×IÚ¢�°RÖ0Ô�ÖV×dì)ÖQ×Iå�ì8Ç®ÉD>�6+E'6�²K6=ö+6Nz
�rp9h�jDð=h��7|bW5zb^bjRu ôqÈ Á,�ah��=|�Ì%zDS`Ï.ö<ö'6=Y�z9�ÞW�h�t@^b�að5p<j M p<tn�Dl2_a[ojD{5W�h.{<�ah.\a\`[]p<jnU,lN^bj2�

_c[]goh7\�|�¯�î<îFØ ×IÚ¢�½°�ÖÂÔbÖQ×dì)ÖV×Iå)ì8»�ÇU>DøRÏ.Î*²�øNÏ.øNz
�rp9h�jDð=h��7|:W5z:^<jNu�Ã�iN^bpR|BU�zvS`Ï.ö<ö<ø�Y�z����Vh7\e_a[ot@^b_c[]p<j©wxp=�5_ciNh@go[]jDh.^<�5iDh�_ah��ap=\af�h7uD^<\`_c[df

tnp9uDh�gd\�| 2æbÓ � Õ�Ô�Ø:æ`ä1Á%æbÕ�îNÔ � ÔF�nÚ�Ö � ×Iå8°�ÖÂÔbÖQ×dì)ÖV×Iå)ì4ÇD>��+�F6*²e�+6';2z
�rp9h�jDð=h��7|<W5zNS`Ï.ö=öbø�Y�z M p=j2ÐRu2h.jNf�h�ê0j�_ch.�c��^<g]\Bwxp=�vW�h�{=�ch7\c\c[]p<jnU,lR^bj�_c[]goh7\�|=[oj�R©^<jNu2gV| ï z

^bjNu�·�l q\`ð=p���p^D|KR�z:Sxh7uD\.z Yo¯rì¢¦��Zî�Ö0æ�ÖV×Iå¸°RÖ0Ô�ÖV×dì ÖV×Iå�ì |��9�D�a[ojD{=h��c�ÍÌ
h.�cgd^b{R|�:Zh�q�¿�p<�aðFz

�+6



�rp9h�jDð=h��7|vW5zv^<jNu ï p<�c_cjDp��=|��FzZS`Ï.ö<ö9÷bY�z � iDh©Ër^<lN\c\c[d^bjè·Z^b�ah�^bjNu�_ciNh©ª:^b�Ng]^=f�[d^bj
� p=�`_ap<[d\`h'> M p<tn�DlD_a^b�N[og][}_e��pbw��2k�lN^<�ch7u9�Vh.�c�ap<���2\�z����N\cp<g]l2_ch��Vh.�c�ap<��³�\e_a[ot@^b_cp<� \.|
q�[}_ai�u2[]\af�lR\c\c[op=j�|�°RÖ0Ô�ÖV×dì)ÖQ×Iå ÔbØ�°Få�×IÚ�ÕFå Ú�|%µ�·U>��=÷�ö*²K6=Î<ÎDz

�rp9h�jDð=h��7|2W5zN^bjRu ï p=�`_ajDp��<|A�Fz:S��bÎ=Î<Î=Y�z¦Î�ÓNÔbÕNÖV×ÙØoÚ � Ú�� � Ú�ì ì ×IæbÕN|Dt@^<j�lR\cf��c[]�2_.z
ï p<�c_cjNp��<|(�Fz�SeÏ7ö+E<ö�Y)z��,\`�9tn�2_cp<_c[df��Rh.iN^��9[op=�,p<w�_ciDhnj9lDt��Rh.�Xp<w��ah�{=�ch7\c\c[op=j©k�lN^bj�_c[]g]h

�D�ah.^bð9��p<[]j�_a\.|�2æbÓ � Õ�Ô�ØBæà�½°Få�×IÚ�ÕRÖQ× ¸�å�ÔbÕ���°�ÖÂÔbÖQ×dì)ÖV×Iå Ô�Ø�Ï�æ��Zî�Ó2ÖV×ÙÕ���µ�·(>AE'��÷£²KE+E'6Dz
ï p�q�h�g]gQ|Ð�Nz�ª�z�SeÏ7ö+E'�=Y)z M h.jN\cp<�ah.u��ah�{<�ah.\a\c[op=j~k�lN^<j=_a[og]h.\.|o2æ�Ó � ÕFÔ�Ø�æ`äÑÈ�å æbÕ�æ��@Ú�Ö � ×Iå�ìÇ®·U>�Ï�ø�6�²FÏH;+;Dz
ï p�q�h�g]gQ|%�Rz:ª�z�S`Ï.ö'E<ö=Y�z½³v\`_c[]tn^b_c[]p<j~pbw�tnp<jDp<_cp<jN[]f��ah�{<�ah.\a\c[op=j©tnp9uDh�gd\rlDjNu2h.�%k�lN^bj2�

_c[]goh��ah.\`_c�a[]f�_c[]p<jN\.|�[]j � ^<�cjDh�_`_7|LO z ��z]| ï p�q�h�g]gQ|��Rz
ª�z]|�^<jNu � ^blRf iDh�j�|�Ë�z�Sxh7uD\aYÁ%æbÕ�îNÔ � ÔF�nÚ�Ö � ×IåmÔ�Õ���°�Ú«��× îNÔ � ÔF�nÚ�Ö � ×Iå�»"Ú�ÖxíDæH��ì�×ÙÕ?È�åaæbÕ�æF�nÚ�Ö � ×Iå�ì)| M ^bt��D�a[]u2{=h��jD[]�<h.�a\c[o_e� ï �ah.\a\�| M ^<t%�D�a[]uD{<h<z
�9iDh7^�_aiDh��7|+�Fz��Rz�^<jNu�R"^b�a[}_a�<|��Rz���zDSeÏ.ö'E+6�Y)z9��j�h.\`_c[]tn^b_ch�pbwR_ciDh�^<\c�9t��D_cpb_a[]f�\`_a^bjRuD^b� u

h��a�cp=��pbw:_aiDh�\a^btn�Dg]hXtnh7u2[]^<j�|®¯,Ó9ì)Ö � Ô�Ø ×IÔbÕÒ2æ�Ó � ÕFÔ�Ø�æ`ä´°RÖ0Ô�ÖV×dì)ÖQ×Iå�ì¸·®¾U>�Ï.Î<ö*²�ÏI�+�2z
�9[duDu2[dk�lD[Q|�R¸z,SeÏ7ö+�=Î=Y)z ô [d\e_a�c[]�Dl2_a[op=jÞpbw�U,lN^bj�_a[og]h.\�wx�ap<t ^ � []��^b�a[]^b_ch ï p=�DlDgd^�_c[]p<j:|2æ�Ó � Õ�ÔbØ�æeäoÅ,Ú)ì�Ú Ô � åaí"æeä5ÖxíDÚ{Á%ÔbÖQ×IæbÕ�Ô�Ø�Æ�Ó � Ú ÔbÓ"æeä{°RÖ0Ô�Õ��<Ô � ��ì4ÉI»IÓ�>�Ï�øK;£²�ÏI;bÎNz
O~h�gd\`i�|���zb·%zDSeÏ.ö'E+E�Y)zD�Z\c�9tn�2_cp<_c[df�^bg]g]��h«	�f�[]h�j�_
h.\`_c[]t@^�_a[op=j�p<wN_ciNh�\c�N^<�a\c[}_e�rwxlNjNf)_a[op=j

^�_�^n��p<[]j=_7|�°RÖ0Ô�ÖV×dì)ÖQ×Iå�ì%Ô�Õ�� º � æ'�aÔ'��×ÙØ}×ÙÖ�¦ � Ú�ÖQÖ0Ú � ì8ÉD>2ø���÷G²�ø�6'�Dz

�bø


