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ü ÍÃ�Ï�ÕØÐ�Ó¢Ô;à�Ü�È�ýEÎ ÍÜ�È2Õ[ÇlÈvÏ%ÈHÇlÔ�Ùõã ÍÇlÔ�Î�ÑSÈvÏ6Ï2Ñ�Î�Õ�Ñ�Ë�ä�Ë�Ñ�È�ù��<ÿ�Ç�Ô2Î�ÑuÏ�Ð»Ñ3Æ�Ñ^ÜoÉ(Ü�Ë�ÑSÈOË/Ð»Ñ�Õ�Õ»Ñ�ñ ÍÜ�Ô�ÑÐ�Ù&
����Ô�âJÇ1Þ
�DÐØà�Ñ�Ç�ÃÀÃ2Ù ê��ÝÆ�É2ÙzÇl×�æ"ÂEÃ�Ó¢Ô ÍÃ�× Ñ�Î�Ï�ÑSÙ'�ÄÜ�Î�Ï�ã�Ñ^Å/Ë2ÞOâ3Ç�ä�Ð)(vÅ�Ó�Ô�Ñ�È�î�Ñ¶Ó¢Ê�Ñ�Èåä^ÑSÐ»Æ�ÑSÈ Å/Ð»Ó�ÔÀÈvÑ¶ÆOÇ�Ë/Ð�à�Ñ
ÂÄÈvÜoÙ�Ç�Õ�Ð»Ñ�È*æ�â1Ü�Å/Ð�Ë/ÐØà�Ñ*�"Î�Ñ�È�Ï2Å�Ë/Î�Ñ�Ë�Ñ�ÈáÍÃ�× Ñ�Î%Ï2Ñ�Ù ÍÃ2×2Î/Ð»Æ�ÑSÈ��EÜoÎ�ÏvÇlÙnÑ�Î/Ð�ÊoÇ�Ã�È�ÏwÏ2Ñ�Ù ã�Ñ^Å/Ë/ÕØÐ�Ó¢Ô�Ñ�Èðä^Ñ�È2Þ
Ë/ÎMÇlÕ»Ñ�È�Â�Ë/Õ[ÇlÈOË/ÐØÊYÇ�Ã2Ì æ�ÂEÃ�Ó¢ÔÀÍÃ2×(ÑSÎ�Ï�ÑSÙCÚÝÐØË/Ë�ÑSÕØÙnÑ^ÑSÎ/ÎMÇ�Ã2Ù Å/ÐØÈ�Ï�É Ü�Å/ÐØË/Ð�à�ÑoßOÅ/Ð»ÆoÈ�Ð)(2ÊoÇ�ÈOË�Ñ%ÂÄÈvÜoÙ�Ç�Õ�Ð»Ñ�Èèä�Ã
Å�Ñ�Ô�Ñ�È*æ�ï�Ñ�ÐØË�Ñ�Î�ÑDÉ(Ü�Å Ð�Ë/ÐØà�ÑEÂEÈ�ÜoÙ�Ç�Õ�Ð»Ñ�ÈnÆoÐØ×2Ë�Ñ^Å ÍÃ�× Ñ�Î�üOÐØ×2Ð�Î/Ð»Ñ�È�Ã2È�Ï ø Ô2ÐØÈHÇ�æoÂÄÃvÓ�ÔnÐØÈ�Ï2Ñ�Î+�*Î�ÜoÉ(Ü�Å/É2Ô ÍÇ�Î�Ñ
ãDÐØÎ�ÏÀÏ2Ñ�Î,�EÎ/Ã�Ó¢Ê�ÆoÎMÇ�Ï�Ð»ÑSÈOË�ÇlÈWàOÐ»Ñ�Õ�Ñ�È9ü�Ë�ÑSÕØÕ»ÑSÈ7Ï2Ñ�Î,�EÜ�Î�Ï�Ô�Ñ�Ù�Ð�Å/É�Ô"ÍÇlÎ�Ñ�Æ�Î�ÍÜ��OÑ�Î¶æ"î�Ñ¶Å¢ÜoÈ�Ï�ÑSÎ�ÅYÍÃ2×(ÑSÎ¡Ï2Ñ�Ù
�ÄÜ�Î�Ï�Ç�Ë/Õ_Ç�ÈOË/Ð�Ê ãDÐØÎ�ÏåÏ�Ð»ÑÝïôÐØÈ�Ï2Ñ�È�Ñ�Î�ÆoÐ»ÑYà�Ñ�Î�Å/Ë�ÍÇ�Î/Ê�Ë¶æ+�6ÇwÔ2Ð»Ñ�ÎnÐ�Ù ÚÝÐØË/Ë�ÑSÕ�ï�Ñ^Å/Ë=ãDÐØÈ�Ï2ÑYà�Ü�Î/Ô�Ñ�Î/Î�Å�Ó�ÔvÑSÈ�ß
× Ñ^Ï2Ñ�Ã2Ë�Ñ�Ë�ÏvÇoÅ6à�Ñ�Î�Å/Ë�ÍÇlÎ/ÊOË�Ñèï�Ñ^Å/Ë=ãDÐØÈ�Ï2Ñ�ÐØÈ9Ï�Ð»Ñ^Å�Ñ�Î,��Ñ¶Æ�Ð»ÜoÈ*æ-�EÃ2Î�Ó¢Ô�Ï�Ð»ÑjÇ�Ã�Å�Æ�Ñ�É2Î�ÍÇoÆ�Ë�Ñ�Î�Ñ�È�ñEÜ�Ó�Ô2ÞEÃ2È�Ï
��Ð»ÑSÌfÏ�Î/Ã�Ó�Ê�Æ�ÑS×�Ð�Ñ�Ë�Ñ6Ã2ÈvÏðÏvÇlÙ�ÐØËDà�Ñ�Î/×2Ã�È�Ï2Ñ�È�Ñ;ÔvÜoÔ�Ñ�É2Õ_Ç�È�Ñ�ËMÇ�Î�Ñ6ï�Ñ�ÕØÕ�Ñ�ÈHÇ�ÊOË/Ð�àOÐØË ÍÇlË�ãDÐØÎ�ÏðÏ�Ð�Ñ � Ü�ÈHÇ�Õ�Ê�ÜoÙ�Þ
É Ü�È�Ñ�ÈOË�Ñ;Ï2Ñ^ÅDï�Ð�ÈvÏ2Ñ^Å�ÍÃ2×(Ñ�Î ÷ Ã2Î�Ü�ÉHÇ¡Ã2È�Ï��<Ã�Å�Å/Õ[ÇlÈvÏ|Ç�×�Æ�Ñ^Å�Ó¢ÔOã�ÍÇ�Ó�ÔOË¶æ.�%ÑSÎ/�EÎ/Ã�Ó�Ê�Æ�ÎMÇoÏ�Ð�Ñ�ÈOËÄà�Ñ�Î�Å/Ë�ÍÇlÎ/ÊOË
Å/Ð�Ó¢ÔjÇlÃvÓ�Ô ÍÃ2×(Ñ�Î�Ï2Ñ�Ù ã�Ñ¶Å Ë/Õ�Ð»Ó�Ô�Ñ�È0�EÜ�Î�Ï�ÉHÇ�ä�Ð)(2ÊHæ�ÂEÃ�Ó�ÔjÏ�Ð�Ñ^ÅuÌMÍÃ2Ô2Î/Ë�äSÃYÑSÐØÈ�Ñ�Î�Ô"ÍÜ�Ô�Ñ�Î�Ñ�ÈnïôÐØÈ�Ï2Æ�Ñ¶Å¢Ó�ÔOãDÐØÈ2Þ
Ï�Ð�Æ�Ê�Ñ�ÐØË¶æ
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k-lnmpoOqsr�t$r�u�tdvOwx qsmyuszCvB{|l%}W~���}Vl\zsv��	l>���am7q�~��\mGlnzCv���m7l>��l\~���l>�h�VmGq�����q x �sr�u�tVvOwx qsm������ ��rZ�VmG�%� xX�d�
uszsv�{�l>}�~���u�l\m���r�� � x vdq��B�����Vl\u�� � � � x vdq������	~�m�~�mG}VtVv x u�l\~V���G{�l\uszsv�mG}��dm7}5� x vVqsmG}��Z��� � }��
  ��� � w� vVq��|u�lnm-��r�qA�VmGq(����q x �sr�u�tVv wx qsm � }����G{|lnuszCv�mG}�� x vVq  d¡ � � }��  �¢ �£uszCv�{�l>}�~��Au�lnm¤��mGl%���>lnzCv��\m7l\zsv��
} x zCv�vVl>}��smG}���mGqsusmG�s�7�¥�
k-lnm£o¦qsr�t$r�u�tVvOwx qsm¤�¥mGl\~��|}Vl\m¥�Bq�ln~�mGqsm¨§*r�q�qsmG� x ��lnr�}�u�{AmGq��sm��!k-l\m£~�qRwr�©��sm7}«ª�mGq��sm*�>lnm�~�mG}�} � q¤mG�¬{ x �G{�l>
uszsv�mG}��Z�¯® � }��pZ�d�&®d�3��}��dm7qao¦qsr�t$r�u�tVv wx qsm�~�l%�V�am�u°l%� ±�mGqs~��\mGlnzCv²� � q�����q x �sr�u�tVv wx qsm���mGvVqaªymG�%
�nmG} x´³ ��l%��l>� wx � � }��y� x qsr ³ �>l%}�m«��� wr�q � }�~�mG}¦���Blnm��Blnm�§*r�q�qsmG� x ��l\r�}y�µm�mGl>}V¶ � usuCm7}+�O·�l>}�ma�$m�ususmGqsm w¸|�µmGq�
m7l>}�u���l>��� � }W~��VmGq*�$mGln�VmG}�� � u��smGq*l%}h�dm7q£o¦qsr�t$r�u�tVvOwx qsm���mGln~��*u�l\zsv	l>�º¹�mGqsm7l\zsv��Vm�u�»-r�qs� x ��� x }���l ³
��r�}�����¼�ª �Vl\u ¢ ��¼Z·��dk-lnm|� x´½ l>� x �\mG}�§*r�q�qsmG� x ��l\r�}�u�{AmGq��smA�>lnm�~�mG}avVlnmGqA�G{�l\uszCv�mG}��d�¾� � }���Z�Z�@����k-l\m
��� wx q ³ m*�VmGqAª�m�u��¿{�l>}��Vm w� �µmGq��VmG�À»-r�qs� x ��� x }B��l ³ lnu��A{ wx vVqsmG}����dm7qÁª�l>}B�smGq��ar�} x �sm¤��l>���VmGq(��� wx q ³ m
�Vm�uÂu���q x �sr�u�tVvOwx q�lnuCzsv�mG}aÃ3r�� x q�} x zsv��su���q x vV�\u���qsr��au�~�m ³ r�tVt$mG�%�-ÄÅÃ3mGq��>{�l>�s� � }���Æ-q x´� � ¡ ����®�Ç���k x �:l>��lnu��
m7l>}hÈ � u x ����mG}Vv x }�~a�G{|lnuszCv�mG}��VmG�Éu���q x �sr�u�tVvOwx q�lnuszCv�mG}�ª5l%q��$mG� � }����dm7q*»-r�qs� x ��� x }���l ³ r�us�Gl%�>� x ��l\r�}
~�m�~�m7�$mG} � }���� x q x´� u � r��n~��A�Zl\m�~ � �sm w¸|�µmGqsmGl>}�u���l>�:� � }�~°�VmGq�u���q x �sr�u�tVvOwx q�lnuszCv�mG}�È!mGl%��qsmGl>v�m � }����dm7q
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k-lnm�Ã�m7q�l\rZ�Vm��VmGq�� � �%��l\�Vm ³�x �BlnuszCv�mG}Ë± x q�l x �Vl>�>l%�Rwx ��uszCv�{ x } ³ �«l%� ¹cm7qsmGl\zsvË��r�}Ëm7�¿{ x ���h�dlnu ¡ ���
� x vVqsmG}¦�Ì·Ìu�v x }��VmG�>�au�lnzCv²vVl\m7q x �nuCr�}Vl\zsv�� � � m7l>}�m��Zzsv�{|l%}�~ � }�~��:l>� � m�u��smGqaÃ3mGq�lnrZ�dm��3±¤lnmG�>��mGvVq
�¥mGl\~�mG}	u�l\zsvÊl%}y�VmGq¨È!m7l>��qsmGl%vWm�l%�Í� � �%��l\�Vm ³�x �BlnuszCv�mG}�Î-��u�� x }�� x´�V� ��qsmG�smG}��Vm�¹�mGqsmGl\zsv�m�~�qsr�©�mGqÏÎ-��
tV�%l>� � �Vm����Zl\m � w� q°�G{Am7lArZ�dm7qÐ�ZqsmGl(k¤m ³�x �VmG}y�Zlnm�~�qsr�©BmG}yÎ(��tV�>l>� � �VmG}��$mGl%�$mGv x �%�smG} � }��y� x }d}Ñ�VmG}
È � u�� x }���mG}��s~�m¥~�mG}�~�m¥uCm7�s�G�smG}y±Ár�qs��mGlnzCv�mG}�u x }V}�mGvV�amG}¦�Ìk x ¢ ��¥Ò�wx vVq�l\~�m��$m�r�� x zCvB�smG�sm«oOqsmG}��VuÐ��l%�
�B���Ò wx vVq�l\~�m7}h��rZ�dm7�>�>��qsm7}W�Vu ³ r�q�qsmG�>lnmGq���{ � qs�VmG}¦�¦�$m��Vm � �smG}Ó¹�mGqsmGl\zsv�m�~�qsr�©BmGq£Î-��tV�%l>� � �Vm � w� q¨�G{AmGl
rZ�VmGqA�ZqsmGl�k¤m ³�x �VmG}¦�d� x ©:�VmGq�~��\m7l\zsvWm*oOqsmG}�� � w� q   �Ï�Vl\u������ x vdqsm xX�V� ��q�l>���¥�!ÈW{�l\uszsvWm7}W� � qszsv�~�l%�V�Am�u
È!m7l>��qRwx´� �am��Jl>}��VmG}�mG}��Blnm��ZzCv�{�l>}�~ � }�~�} � q°uszsv�{ x zsv x´� us~�mGtVqRwx ~��¤l\u��¥��k-lnm�usm°± x q�l x �Vl%�>l>�Rwx � ³ wr�}d}B�sm
� � qszsv xX� u*mGl>}�mÐ} x ��w� q��%l\zsv�m��ZzCvB{|l%}W~ � }W~�usmGl>}¦�+�ZmG�>��u��¤{AmG}V}	u�l\m�} � q*�arZ�VmG�>�%l>}��smGq�} xX�V� ��q�l>���¥�Jlnu��¤l>vV
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EGFIHKJ/LNM�OQPSRGT8F�U8FIPSVWFXVWF�O/Y2TZPS[?F�\�]�^Z^_F�`�Y2TZPa]�VcbdJ/e_f,gihY�e_f,TNUZPje_fkEGFI^NJdLNM�lGHnm�o p'Y2RcqdUr]sVGPSH�HiT!E)F�^
tvu M�lGHxw)b�y o p'z lcb
{ PaF z g8FIP|T_F~}��!� z FIPjOQT�f�Y�l)�GT_U�hY�e_fG`SPaerf�E)F�V t u M�lGVWEkF�PSVWFIV���lWU�Y2H�H@FIVGf�Y2VWO z gNPjU_e_f�F�VkEGFIH t u M
lGVWEkEGFIH���PSVWE%H�P|TZTZ`jFI^_F�^s��^_FIPST_FIV�PSV�EGFI^~J,TZ^�Y2T_]:UZ�Gf�hY2^_FQb)��FIVGV�E)F�^ t u M�V/l)^~Y2lG�E)F�V�hY2lG�,F�^_U�T_F�V
u ]�^_EGFIV���R)PaU��?�:� uX� R"F�U_e_f)^ hY�VG�,T�PaU�T�q�EWY�V)ViPjUZTFI^��"]:UZP|TZPS[sH�PST EGFIH¡J/LNM�O:F��:]Q�)�4FI`ST�q:Y�`S`aFI^_EdPSVWO:U�VGPje_f,T
U_]@UZT�Y2^Z��gNPjFsPSV�EGFI^XF�^_U�T_F�V'}8�X� b { PjF¢\�]��G�"F�`SlGVWO�H�PST�E)F�Hx��PSVWEkH�P|TZTZ`jFI^_FI^i��^_FIP|T_FIV�PaU�T�UZT�hY2^Z�?FI^
lGVWE z lWEGFIH£VWF�O,Y�TZPS[�b { FI^NY�l)�cE)F�V u ]�^_EGFIV<�?]�V z FIV,TZ^ZPaFI^ZT_F t u MiTZ^ZPSTZT z lWU�Y2H�H¤FIV@H�PST8U_e_f,gihY�e_f�F�^_FIV
��F�UZT¥gNPSVWEGFIV�PSV�E)F�V�O:F�H hY2�?PjO�T_F�Vk��^_FIP|T_FIV�]QR"FI^Zf�Y�`SR�EGFI^!L�^_]��"]Q��Y2lWU_FXY2lG��b
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ç VèEGFI^¤�ÃFIP|TZ^_FIPSfWF@EGFI^¢FI^_UZT_FIV t�é EGF�U z ]�V�Y2`vO:FIH�P|TZT_FI`ST_F�Vê�Ã]QVÃY�`SgNPSVWEGF�U@�¯ëÁRGRGPS`jEdlGVWO�ì � TZ^ZPSTZT¢FIP|V�F
`´Y2VWO��4FI^ZPj]dEdPaUre_fWFQq)lGVG^_F�O:FI`|H�hY2�?PjO?F�Jde_f,g�P|VWO�lGVWOkY�l)��b { PaF��ÃFIP|TZ^_FIPSfWFig�lG^_EGF@í:��î�ï�hY2fG^ZPaO�O�`aFIPST_FIVWE'O?FIî
H�PSTZT_FI`|T�lGHðU_]kEdPjF�VGPaF�EGFI^Z��^_F�ñ:lWFIV,T_F@ò8Y�^ZP�Y�R)P|`SP|T hY2TsEGFIlGTZ`SPaerf z lóH%Y�e_f�F�Vôb { Y�UiõkPSTZT_F�`SlGVWO:UZPSV,T_F�^Z[QY2`S`
gNPS^_E�R"FIP�EdPaF�U_FI^ÁUZT�Y�TZPjUZTZPjU_e_f�F�V�õ�FITZfW]dEGF ïZFIg8FIP|`jUNl)H�FIP|VWFIV��ÃFIP|T_U_erfG^ZPSTZT![:F�^_Ure_fW]�R4FIVcq�Ur]�FI^_O�P|R)T!UZPje_f
F�PSVWF��ÃFIPSTZ^_F�PSfWFQq±R"FIPvE)F�^�EdPjF<}�P|V z FI`S�GlGVG�,T_FiïZFIg8FIPS`aU�í?�±î�ï�hY�fG^ZPjO:F¤õkPSTZT_FI` ^_FI�G^�hYQUrF�V,TZPjFI^_F�Vôb���gNPjU_e_fWFIV
EGFIVáí { FI�QYQE)F�V'l)HöE�YQU�M,Y�f)^~÷,�:��lGVWEáy:�:��lGVWE z g�PaU_erfWFIV�EGFIVáí?�±î,M/Y2fG^_F�UZH�PSTZT_F�`SV�ø�y?��l)VWE�ì?y:�
TZ^_F�T_FIVkOQ^_]��/FXëÁH��G`SP|TZlWE)F�V'Y2lG��b { Y z gNPjU_e_f�F�V%OQPSRGTNF�UN� FI^_FIPje_fWFQq/P|VkEGFIVWFIV�EdPjFXò8Y�^ZP�Y2RGP|`SPST hY�T8FIPSVWF�O?FIî
^ZP|VWO:FI^_F8ëÁH��G`|PSTZlWEGFÁY�l)��g8F�PjUZT�b { PjF�U�g�P|^_E�R"F�Ur]QVWE)F�^_U±EGFIlGTZ`SPaerf z g�PaU_erfWFIV�E)F�V<í:�±î/M,Y�f)^_F�U�H�PSTZT_FI`|V�y?í:�
lGVWEáy,øQ�¤U_]�g�PaF z gNPjU_e_fWFIVáE)F�Vèí?�±î,M/Y2fG^_F�UZH�P|TZT_FI`SVá�/ø��@l)VWE�ø��?�db ç VáEdPjF�U_FIVáM/Y2fG^_FIVá[:FI^_U_e_f,gNPSVWEGFIT
EdPaF�VGPaF�EGFI^Z��^_F�ñ:lWFIV,T_Fsò8Y�^ZP�Y2RGP|`SPST�hY�T�q?lGH�EWY2VGVkV�Y�e_f�F�PSVGPjO?FIV { F��QY�EGFIVkgNPjF�E)F�^ z l�FI^_U_e_f�F�PSVWFIVcb
{ YQUX�ÚhlG^sE/PaF�FI^_UZT_F t8é EGF�U z ]�V�Y�`�O?FIH�PSTZT_F�`ST_FIVù�Ã]�V�Y2`|g�P|VWE)F�UXR"FI^_F�e_fGVWFIT_F�}�VWFI^_OQPjF�EdPje_f,T_F�UZ�4FI�,TZ^ZlGH
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North Atlantic Oscillation (NAO) Index, 1864−1995
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NPORQ�S%TVUWTYX Z\[�UW]_^�O�S+`a`�bcTKd_Q�TKOeX>fgih$j S%]_^kT>l�^�mnUoSqp�r j S%U_]W^�Ttsud giv T	U_U_T�wDQ�S%T>SqX xky�Uzr{X|X!TKO�^}r{O h X~Sq`
Q�TKd�S+X�� g Q�T j+j UoSqXBy j S%TKda`_TKO:��r{daS)r�[�S j Sq`Ifr{`�Ua`_TK^�TKO�w h T v TKS h `V���"r v y�bcTKd_Q�TKO v y�O�fr$]_^�Ua`<r�p�`ay�T j+j Q�S%Uap�y��
`aS�TKda`_T�� g d_U_]_^ j fr h T\� fy�d<Q�TKO:Z\O�`adaS%TK[:TYS+O�TKd<U fr�p�y j r{d_TYO��cr�daS)r{[�S j S+` fr�`c� g d h T	Ua`_T jqj `V��Z\O�U_]W^ j S�TK��TYOkQ�bcTKda�
Q�TKO�� g Q�T j+j TKd h TK[�O�S%U_U_T"Q�S%Uap�y�`aS%TYda`Vw}Q�S%T"SqX�xky�Uzr{X~X�TKO�^�r�O h X~S+`MQnTYd h TKp g l�l�T j `_TKO:Zc`aX g Ual�^ fr{d_TKO��
� v T{r{O�Q�m�O}r{X~Sqp:Ua`_TK^�TKO�����TKd_U_]W^�S�T	Q�TKO�T�X>fg-h�j S�]W^�T!��d_Uzr�]W^�TKOGp�fg O�O�TKOGO�S%]_^�`BX|S+`7QnTYX1� g O�`ad g$jqj r�yn�
Q�T	U�� g Q�T j+j U�y�O�`_TKd_Uay�]_^�`ubcTKd_Q�TKO�w$b�S%T v y�X���TKS�UalnS�T j fZ\O�Q�TKday�O h TKO|QnTVUuTz��`_TYdaOkTYO!Z\O�`adaS�TK[�U	w$Q�r<Q�S%TVUWT
O�S�]W^�`cX~Sq`cQ�TKX��c�c�\Z"�¡ �¢u£�¤�¥¦�n� g O�`ad g�j+j r�y��kUaSqXBy j S�TKda`cb�y�d_Q�TKO��n§ fy�dDSqO�`_TKdaO�T"sud giv T	U_U_T�wiQ�S�T\O�y�d
TYO�`¨bcT	Q�TKd�S+X � v TIr�O g QnTYdDSqO>Q�TKd©ZD`aX g Ual�^�fr�d_T<Ua`zr{`a`aª�O�Q�TKO�y�O�Q�piTKS+O�T"«¬T	]W^�U_T j b�Sqdap�y�O h|v y j r$U_U_TKO�w
b�fr{d_TYOFbcTYS+`_TKd_Tc��TKd_T	]_^�O�y�O h TKO�X~S+`�Q�TKO�y�O h TKp g l�l�T j `_TKO7�uS+O v T j X g Q�T j+j TKO�O�fg `aS h �$�\S%T'ynO h TKp g l�l�T j `_TKO
� g O�`ad g$jqj fr{y��T<UaSqOkQ7®aT	Q g ]W^ v y¦p�y�d v wny�X¯UIfr�p�y j r{d_T<��r{daS)r�[�S j Sq`Ifr{`c[�TVUo`aSqX~X!TKO v y�p°fg O�O�TKO��
xky QnTYO �>T	]_^�r�O�S%UaX!TKO�w±Q�S%T�OnS�T	Q�TKda�)d_T	²-y�TKO�`_T�¤�]W^�b�S+O h ynO h TKO ^�TKda� g daday��TKO p�fg O�O�TKO�w v fr{^ j TKO
³ Z©OkQ�TKd_U g O�y�O�Q�«´S jqj TK[�dzr{O�Q°w�µI¶i¶-·i¸z¹

º ����`_TYdaOkTYd�Z\O�`adaS�TK[ v y�XA��TKS%Ual�S%T j Q�y�d_]W^ fZ\O�QnTYdaynO h TKO~Q�TKd�¤ g$j r�dzr{p�`aSq��S+` fr�`Vw�¤�]_^�b�r�Onp�ynO h TKO~S+X
��y j p�r�O�S%U_]W^�TKO�Z<TKd g U g�j r{y�U_Ua` g ��y�OkQ��-TYdaX!TK^�da`_T�r�O�`a^�d g l g-h TYOkTB� �<» ���uX~S�U_UoS g O�TKO��

º �<TKdM�<r$U_U_T j X¼r{O�O����>T	]_^}r{O�S%UaX�ykU ³ �Mr$U_U_T j X¼r�O�O½w½µI¶�¾�·-¸3Q�T	U�Ua` g ]W^}r$Ua`aS�UW]_^�TKO¦Z\O�`adaS%TY[kU©Q�ynd_]_^
bcTKSq��T	U©¿\r�ykU_]_^�TKO�Q�TKd©Zc`aX g Ual�^ fr{d_T��

º NÀO�`_TKdaO�TÁ�cr{daSÂr{[�S j S+`Ifr�`�Q�T	U � v TIr�OkUÃy�O�r�[�^�fr�O h S h � g O ¿�fy�]Wp�p g l�l j y�O h Ual�d g-v T	U_UWTYO Q�ynd_]_^
«¬T	]W^�U_T j b�Sqdap�y�O h TKO�X|S+`©QnTYd\Zc`aX g Ual�^�fr{d_T��

º ¥<TKp g l�l�T j `_T<Zc`aX g Ual�^ fr{d_TKO�� � v TIr�O��i�cr{daSÂr{[�S j S+` fr�`Vw{Q�S%T"r�yn� h T h TKO�UWTYS+`aS h TKO~«¬T	]_^kU_T j b�Sqdap�y�O h Ua�
l�d g-v TVUWU_TKO v b�S%U_]_^kTYO�[�TYS%Q�TKO��>T	Q�S%TKO¦[�TKday�^�`V�

º �cr�daS)r{[�S j S+`Ifr�`�QnTYd<Ä�T j TKp g O�O�TKp�`aS g O�UaXBy�Ua`_TKd ³ UaS%TK^�T���r{l�S+`_T j ·-¸zwkQ�S%T"b�S%T	Q�TKday�XÅZ\y�Uob�S+dap�ynO h TKO
r{y���p j SqX¼r{`aS�U_]W^�T�sud g-v T	U_UWT©^�r�`V�

º s j fg ` vKj S%]_^kT�� j SqX¼r$Ual�d fy�O h T�w v y�XÆ��TKS�UalnS�T j Q�S%T��'dab fr�daXBy�O h Ual�^}r$U_T3O}r$]_^�Q�TKd�Ç fy�O h TYd_TKO!�\dam�r$U��
�uS�U v TKS+`�� g dBµiµIÈiÈ-È�Ç�r{^�d_TKO�w�Q�S%T<SqOnO�TKda^}r j [�� g O��<TKp�r$Q�TKO�Ua`zr{`a`a�Pr{O�Q°�

ÉDÊ_Ë ÌRÍ¨ÎÃÏ Î�Î5Ð�Î�Ñ�ÒcÓFÎ�Ð�Ô¼ÕÖ�×�Ø Î'ÙcÚ�ÎuÛÝÜ�Î�Ð Ö ÚkÞ<Ð

��T	U g OkQ�TKd_U©b�S�]W^�`aS h [°TKS'QnTYd���O�`_TKd_Uay�]W^�ynO h O�S%T	Q�TKda�)d_T	²iykTYO�`_TKd7� j S+X�rY��r�daS)r�[nS j Sq`Ifr{`<S�Uo`FQ�S�TB«¬T	]_^kU_T j �
b�S+dap�ynO hGv b�S%U_]W^�TKO � v T{r{Oßy�O�QàZD`aX g Ual�^ fr�d_T����<TKd � v TIr�Oßd_TIr h S%TKda`�r{y��<SqO�`_TKdaO�TKO�y�OkQàTK��`_TKdaO�TKO
Z©O�`adaS%TK[àbcTVUWTYO�` j S�]W^ j r{O h Uzr{X�TKd~r j U~Q�S�T�Zc`aX g Ual�^�fr{d_T��uNPOkU g �TKdaOßp�r{O�O�TKd j r{O h �)daS%Ua`aS h TKO±��TYdIfr{O�Q�TK�
day�O h TYO~y�O�`_TKd j S�T h TYO!ynO�Q!Q�S%TVUWT�r�O!Q�S%T�p�ynd vVv TKS+`aS h d_TIr h S%TKd_TKO�Q�T�ZD`aX g Ualn^�fr�d_T\r�[ h TK[�TYO½�$�'S+O�T<r�OkQ�TKd_T
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¿�ÀPÁ+ÂÄÃ�ÅÄÆ2Ç!È�ÉËÊÌ ÇÄÍWÉ§ÎÏÅÄÆ|Ã�Ð0Ñ�ÁÒÈ�ÂRÎ?Ó Ô
Ã�Ó�Í�Õ�ÎÏÁÄÅÖÆ|Ã�ÓgÑ�Ã�Æ�ÂÄÃ�ÂÄÃ�Ó¬× Ì$Ø Ã�Ó Ø Ã�Â)Ù!À	ÂRÎuÀ	Ú�Î§É?Î§Ç�ÊÀ;Ç Ø Ã�Û�ÇÄÃ�Ç�À	Û�Ü-Ã�Î?Ó|Ã�Ó
ÅÄÆIÀ Ì ÇRÎÏÁÄÅÖÆ|Ã�ÓYÝ+Â Ì Í�Ã�Þ�Æ�Î§Ó�ß0¿�Ã�ÂgÓIÀ�ÅÄÆáà Ì ÂÄÃ�Ó|ÍxÚbÃ�ÓIÀ	Ó�Ó2ÇÄÃ�ÁÄÃ�É§ÇÄÁ6À;ÑgÃãâ!ÇRÇRÂ6À	ä2Ç Ì Â�ÎÏÁRÇ�Ã�Î§Ó|ÃãÚbÃ�Ô�ÂÄÃ�Ó|Í�ÇÄÃ
å�Ã�Ô�Î Ì ÓyÎ?Ñ Ý+ÆIÀPÁÖÃWÓ#Â6À;Û�Ñ¬æ4ç Ì Ó Ø Ã�Ñ À	É§ÉèÃxÚbÃ�ÓIÀ�ÅÄÆ2ÚIÀ	ÂRÇÄÃ�Ó¡énÂ6À	êRÃWä2Ç Ì ÂRÎèÃ�ÓYÀ�ÁRë2Ñ�È�Ç Ì ÇRÎÏÁÄÅÖÆYÀ;Ó|Ô�Ã�Í Ì Ô�Ã�Ó
Õ!ÃWÂ Ø ÃWÓ-ß�ìíÂ�ÚbÃ�ÁRÇÄÃ�Æ2Ç]À	Û|ÁnÍ�Õ!Ã�Î2Î?Ó|ÁÒÇ6À;Ú�Î§ÉÏÃWÓLînÎCï�È�Û�Ó�ä2ÇÄÃ�ÓgÎ?ÑðÝ+ÆIÀ�ÁÄÃ�Ó�Â6À	Û�Ñ¬æ Ø ÎèÃ-êRÃ�Õ!Ã�Î§ÉèÁ�ÃWÎ§Ó|Ã�Ñòñ Û|ÁRÇ6À	Ó Ø
Ø Ã�Á�ó�É§Î§ÑxÀ�ÁRë$ÁRÇÄÃ�ÑgÁ�Í�Û|Ô�Ã Ì Â Ø Ó|Ã�Ç�Õ!Ã�Â Ø Ã�Ó¢ä8ÊÌ Ó�Ó ÃWÓ-ß-¿eÎÏÃ�énÂ6À	êRÃWä2Ç Ì ÂRÎèÃ�Ó2ç
Ã�ÂRÉËÊÀ;Û#ÜEÃ Ø Ã�Á�ô2ë$ÁRÇÄÃ�Ñ�ÁeÕ!Ã�Â Ø Ã�Ó
ç Ì Ó Ø ÎÏÃ�ÁÄÃ�Ó�Ú8ÃWÎ Ø Ã�ÓyÝíÛ#Ó�ä2ÇÄÃWÓyÔ�ÃWÈ#Â�ÊÀPÔ�Çõß�¿eÎèÃ�Ð0ÂÄÁRÈ�ÂRÛ#Ó|Ô
ÁÒÇRÂ6À;êRÃ�ä2Ç Ì ÂRÎÏÃLÕ�Î§Â Ø Û�Ó#Ñ"Î§ÇRÇÄÃ�É?ÚQÀ;Âöç Ì Ó�Ã�Î§Ó|Ã�Ñ
înÎCï$È#Û�Ó�ä2Ç{À	Ó|Ô�Ã�Í Ì Ô�ÃWÓ-æ2ä2ÂÄÃ�ÎèÁÒÇ Ø À	Ó�Ó¢ÃWÎ§Ó|Ã�Ô�Ã�Õ�ÎÏÁÄÁÄÃ�ñQÃ�Î?Ç0Û�Ñ Ø Ã�Ó¢ÝíÛ#Ó�ä2Çõæ Û�Ñ Ø À	Ó�ÓxÈ�É ÊÌ ÇÄÍ�É?ÎÏÅÄÆãÎ§Ó Ø Ã�Ó
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Ú8Ã�ÂÄÃWÎÏÅÄÆ Ø Ã�ÁUÀ;Ó Ø ÃWÂÄÃ�Ó�înÎCï�È�Û�Ó�ä2ÇÄÃ�Á�ÊÛ�ÚbÃ�ÂÄÍ�Û|Ô�Ã�Æ|Ã�Ó�ß�¿eÎèÃ�ÁÄÃ�ÂnøùÃ�ÅÄÆ|ÁÄÃ�É2ÎÏÁRÇíÁRÇ Ì ÅÖÆIÀ�ÁRÇRÎèÁÖÅÄÆ|Ã�Âíú�À	ÇRÛ�Âõß
¿�ÀPÁLÐ�ÑgÁRÈ#ÂRÎ?Ó|Ô�Ã�ÓJÕ0ÎèÃ Ø Ã�ÂRÆ Ì É§ÇoÁRÎÏÅÄÆùÎ?ÑûÛ�Ó�ÂÄÃ�Ô�ÃWÉ§Ñ¢ÊÀ;Þ�ÎÏÔ
Ã�Ó�øùÃ�ÅÄÆ|ÁÄÃ�ÉMß�ô$Ã�É?ÇÄÁ6À	ÑgÃ�â!ÇRÇRÂ6À	ä2Ç Ì ÂÄÃ�ÓyÆIÀ	ÚbÃ�Ó
ÃWÎ§ÓãÛ�Ó2ç Ì ÂRÆ|Ã�ÂÄÁ6ÀPÔ�ÚIÀ	ÂÄÃ�Áõæ ÅÄÆIÀ Ì ÇRÎèÁÄÅÖÆ|Ã�Á�Ù)Ã�ÂRÆIÀ	É?ÇÄÃ�Ó�ßQ¿eÎÏÃtÐ0Ó2ç Ì ÂRÆ|Ã�ÂÄÁ6À�ÔPÚIÀ	ÂRä
Ã�Î§Ç�ÂÄÃ�ÁRÛ#É?ÇRÎÏÃ�ÂRÇ{À	Û|Á Ø Ã�Â{À	ÈbÃ�ü
ÂRÎ Ì$Ø ÎÏÁÄÅÖÆ|Ã�Ó�ý)Ã�Õ!ÃõÔ�Û�Ó|ÔLÁ Ì Õ0ÎèÃ Ø Ã�Â)ÜEÃ�Æ�ÉÏÃWÓ Ø Ã�Ó¬ó Ì ÂRÂÄÃWÉdÀ	ÇRÎ Ì Ó Ø Ã�Â!Í�ÃWÎ§ÇRÉ§ÎèÅÖÆ�Õ!Ã�Î?Ç�À	Û|ÁÄÃ�Î§ÓIÀ	Ó Ø Ã�ÂUÉ?ÎÏÃ�Ô
Ã�Ó Ø Ã�Ó
ñ Û|ÁRÇ�ÊÀ	Ó Ø ÃPß$¿eÎÏÃ�ì+ÎÏÔ
Ã�Ó|ÁÖÅÄÆIÀ	ÜdÇõæ Ø ÎÏÃ Ø Ã�Ó�â!ÇRÇRÂ6À	ä2Ç Ì Â!ÁÖÃWÉ§ÇÄÁ6À	ÑòÑ�À�ÅÄÆ2Çõæ
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Ã�Ó�ßQ¿�À�Á�Ð�ÑgÁRÈ#ÂRÎ?Ó|Ô�Ã�ÓjÍ�Õ�ÎÏÁÄÅÄÆ|Ã�Ó�ç�ÃWÂÄÁÖÅÄÆ�ÎÏÃ Ø Ã�Ó|Ã�Ó�Ý4Ã�ÂRÎ Ì$Ø Ã�Ó�Î?Ó Ø ÃWÂtñQÃ�Î§ÇRÂÄÃWÎ§ü
Æ|Ã Ø Ã�Á�Í Ì ÓIÀ;É8Ô�ÃWÑ�Î§ÇRÇÄÃ�É?ÇÄÃ�Ójñ Ì ÓIÀ	É§Õ�Î§Ó Ø Ã�Á�þEâeÚ�Ú�Î§É Ø Û�Ó|Ô�ÿ����+äPÀ	Ó�Ó Ø Ã�Ñ�Ã�Ó2ÇÄÁRÈ�ÂÄÃ�ÅÖÆ|Ã�Ó Ø ç�Ã�ÂRÑtÛ�ÇRÉ§ÎèÅÖÆjÀ;Û�Ü
ÅÄÆIÀ Ì ÇRÎÏÁÄÅÖÆ|Ã�Ý+Â Ì Í�Ã�ÁÄÁÄÃ�Î§Ó�Ó|Ã�ÂRÆIÀ	É?Ú Ø Ã�Á�â ÇRÑ Ì ÁRÈ#Æ ÊÀ;ÂÄÃ8ü���Í�Ã�À;Ó0ü#ô
ë#ÁÒÇÄÃWÑgÁ)Í�Û�Â ÊÛ|ÅÖä$Ô
Ã�Ü ÊÛ�Æ�ÂRÇeÕ!Ã�Â Ø Ã�Ó�ß
â�ÉÏÁ�Ñ¢ÊÌ Ô�É§ÎèÅÖÆ|Ã�Â�âeÛ|ÁÒÉ�ÊÌ ÁÄÃ�Â�Ó�ÎèÃ Ø Ã�ÂRÜdÂÄÃ���Û|Ã�Ó2ÇÄÃWÂ�Ù0À	ÂRÎdÀ;Ú�Î§É§Î?Ç�ÊÀ	ÇgÔPÎ§É?Ç Ø ÎÏÃãÇRÆ|Ã�ÂRÑ Ì ÆIÀ	É§Î?Ó|Ãjñ Î§ÂRä2Û�ÉuÀ	ÇRÎ Ì Ó Ø ÃWÂ
��Í�Ã	À	Ó|ÃPß$¿�À	Ú8ÃWÎ#ÎèÁRÇ Ø ÃWÂ�ú Ì Â Ø À	ÇRÉuÀ	Ó2ÇRÎ?ä�ç Ì Ó�Ã�Ó2ÇÄÁÄÅÄÆ ÃWÎ Ø Ã�Ó Ø Ã�Â�ý]Ã Ø ÃWÛ#ÇRÛ�Ó|Ô�æ Ø À�Æ�ÎÏÃWÂ Ø ÎèÃ�é!ÎÏÃ�ÜEÃ�Ó�Õ�À�ÁÄÁÄÃ�ÂRü
È�Â Ì$Ø Û�ä2ÇRÎ Ì Ó�ÁÒÇ6À;ÇRÇ	��Ó Ø Ã�Çõæ Ø ÎèÃ Ø ÎÏÃLÑgÃWÂRÎ Ø Î Ì ÓQÀ;ÉÏÃ
��Í�Ã	À	Ó|Í�Î§ÂRä�Û#ÉuÀ	ÇRÎ Ì ÓJÀ	Ó2ÇRÂÄÃWÎ§Ú�Çõß�î ÊÛ#Â Ø ÎÏÃ�ý]ÃWÇRÂ6À�ÅÄÆ2ÇRÛ�Ó Ô
Ø Ã�Á���Í�Ã�À;Ó|Á"Õ!ÃWÂ Ø ÃWÓ^¿�À	ÇÄÃWÓ ç Ì Ó é!Î§Ñ�ÑgÃWÂRÑ�À	Ó�Ómþ	�������öç
Ã�ÂRÕ!Ã�Ó Ø Ã�Çõßeì+Â�Ú8Ã�ÂÄÃõÅÖÆ�Ó|Ã�ÇÄÃ Ø À�Á¬×�À�ï�Î?ü
ÑtÛ�Ñ Ø Ã�ÂnÑgÃ�ÂRÎ Ø Î Ì ÓIÀ	ÉèÃ�Óoô
ÇRÂ Ì Ñ�ÜdÛ�Ó�ä2ÇRÎ Ì ÓöÎ?Ñ ú Ì Â Ø À	ÇRÉuÀ	Ó2ÇRÎ?äIß�¿�À;ÜhÊÛ#ÂbÕ0Û�Â Ø Ã)Í�Û�ÓnÊÀ�ÅÄÆ ÁRÇ Ø ÎÏÃ+Ñ�Ã�ÂRÎ Ø Î Ì ÓIÀ	ÉÏÃ
ô2ÇRÂ Ì Ñ�ÜdÛ�Ó#ä�ÇRÎ Ì ÓjÜ6ÊÛ�Â Ø Ã�Ó�â ÇRÉuÀ	Ó2ÇRÎ?ä¢Ú8ÃWÂÄÃ�ÅÖÆ�Ó|Ã�Çõß��MÑ ý)Ã�ÂÄÃ�ÎèÅÖÆjç Ì Ó����ú Ú�ÎÏÁ������ú Õ�Û�Â Ø Ã Ø ÀPÁ�×�À�ï�Î?ü
ÑtÛ�Ñ Ø ÃõÁ�ô2ÇRÂ Ì Ñ�ÜdÛ�Ó�ä2ÇRÎ Ì Ó|Á Ø À;ÇÄÃ�Ó�ÜEÃ�É Ø Ã�Á�Ô�ÃõÁÒÛ|ÅÄÆ2Çõæ Ø À�Á!ç Ì ÓjñQÃ�Î?ÇÄÁÄÅÖÆ�ÂRÎ§ÇRÇ�Í�ÛjñQÃWÎ§ÇÄÁÄÅÖÆ�ÂRÎ?ÇRÇeÍ�Õ�ÎÏÁÄÅÄÆ|Ã�Ó¢Ã�Î?Ó
ÈIÀ
À	Â��eÎ§ÇRÇÄÃ�ÂRÈ�Û�Ó�ä2ÇÄÃ�Ó�ÁÄÅÄÆ2Õ�À	Ó�ä2Ç�Û#Ó Ø¬Ø À;Â6À	Û|Á!Õ0Û�Â Ø Ã Ø ÎèÃtñQÃ�Î§ÇRÂÄÃWÎ§Æ|Ã�Ô�Ã�Ú�Î§É Ø Ã�Çõß
�MÑ Ù)Ã�ÂÄÔPÉÏÃ�ÎèÅÖÆgÑ"Î§Ç Ø Ã�Â�ñQÃ�Î?ÇRÂÄÃ�Î§Æ|Ã Ø Ã�Á)Í Ì ÓIÀ	ÉIÔ�Ã�Ñ�Î?ÇRÇÄÃ�É§ÇÄÃWÓ¢ñ Ì ÓIÀ	É§Õ�Î§Ó Ø Ã�Á�þEâeÚ�Ú�Î§É Ø Û#Ó|Ô"ÿ��íÍ�Ã�ÎÏÔ
Ã�Ó�ÁRÎÏÅÄÆ
ÊÐ�Ú8Ã�ÂÄÃ�Î?Ó|ÁÒÇRÎ?Ñ�ÑtÛ#Ó|Ô
Ã�Ó�ß	âeÛ|ÅÖÆ Ø ÎÏÃUÇRÆ|Ã�ÂRÑ Ì ÆIÀ	É§Î?Ó|Ã�ñ Î§ÂRä2Û�ÉdÀ;ÇRÎ Ì ÓLÎÏÁRÇ4ÁRÇ6À	Ú�Î§É
Û�Ó Ø Õ!Ã�ÎÏÁRÇnä
Ã�Î§Ó|Ã�Óoé�ÂÄÃWÓ Ø À	Û�ÜÒß
â�É§ÉÏÃWÂ Ø Î?Ó|Ô�ÁnÆQÀ;Ç Ø ÎèÃ�ñQÃ�Î§ÇRÂÄÃ�Î?Æ|Ã Ø Ã�Â]×¢Ã�ÂRÎ Ø Î Ì ÓIÀ	ÉèÍ�Î§ÂRä�Û#ÉuÀ	ÇRÎ Ì Ó Ø ÃõÁ+ú Ì Â Ø À	ÇRÉdÀ;Ó2ÇRÎ§ätÃ�Î?Ó|Ã ÃWÇËÕ�À�ÁnÉ ÊÀ;Ó|Ô�Ã�ÂÄÃ)Ý4Ã�ü
ÂRÎ Ì$Ø Ã�ç Ì Ó¢Û�Ó Ô
Ã�ÜRÊÀ	Æ�Â���ÿ����2À;Æ�ÂÄÃ�Ó�ß��FÓ|Á Ì ÜEÃ�ÂRÓ¬ÎÏÁRÇeÃõÁ�À	Û|ÅÄÆãÁÄÅÄÆ2Õ!Ã�Â�ÜEÃ�ÁRÇÄÍ�Û|ÁÒÇÄÃWÉ§ÉÏÃWÓ-æ Ì Ú Ø ÎèÃ{â!ÇRÑ Ì ÁÒÈ�ÆnÊÀ	ÂÄÃ
Ì$Ø Ã�Â Ø Ã�Â���ÍõÃ�À	Ó Ø ÃWÂ�Ü6ÊÛ�Æ�ÂÄÃ�Ó Ø Ã0ÝíÀ	Â6À;ÑgÃ�ÇÄÃ�ÂíÎÏÁRÇõß�¿�À Ø ÎÏÃ�ô$ÅÖÆ2Õ�Î§Ó|ÔPÛ#Ó|Ô
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