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Downscaling analysis was tested by incorporating the analog method and compared with a
linear model. Its performance was studied in terms of correlation and variance levels. 
Behaviour in the extremes also provided a relevant tool of comparison and was used to
make predictions in the future. In the same way to study climate change, two different
statistical approaches based on the analog method were implemented.
This was done for daily winter precipitation and temperature for 91 stations mainly
located  in southern Norway. 
The analyses were performed by use of the R-software and an important task was to build
a package called anmto facilitate further studies with the analog method. This package is
now freely available from the Internet (URL:http://cran.r-project.org) and a
documentation is provided at the end of this report.
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Ë Í�Î�Õ�Ì�l Ö�Î�Ë Ô lpÌ�l Ö�Î�Ë Í�Î�Ë Í Ì�l Ì�Í l
1 �*Á�k Î�Ô 1\½FöE½>½ 1�1�0 }�4 <�3�0 �Eh <�3�4�0 ½>½
3 Â­kpjQÔ l jQi�ÌUÃWÃ�j 1�1e}>½ 1�1�0 �Fö ��4�0 ²>² 1\�Eh�0 ½>½
} ÄNÔ l kpj 1�1\�>½>½ 1\½�0 4Eh <>½�0 hU½ 3><Föf0 ½>½
ö ¾.Ö�Í�Í�jQÊ�Ì�gKgKjQk 1@3><�4>½ 1\½�0 ö�4 <�1�0 ½>² 1�1&öf0 ½>½� Å­jQË�Ì�i}= 1e}Fö�3>½ 1\½�0�1�1 <�1�0 <>� ²;}>½�0 ½>½< �MÃ�ÆÌ�i}= 1e}><EhU½ ²�0 }�4 <�1�0 ��3 4>²>½�0 ½>½h Ç"ô jQÖ�Í�Î 1\�>�FöE½ 4�0 öE� <�1�0 4Eh }Eh�4�0 ½>½
4 a#kEÆÌ�lEÆÌ 1\�Eh�3>½ h�0 4>< <�1�0 ²�1 h�1@3�0 ½>½² Û�Î>Ã�Ô l�=�Ì 1\<><�1\½ ²�0 3>² <�3�0�1�1 }�4><�0 ½>½
1\½ �Gb�Ï�Ï�j 1ah�1\�>½ 1\½�0 hU² �>²�0 }�4 3>½>��0 ½>½
1�1 È�jQÍ�Á�b 1ah�3>²>½ 1\½�0 �>² �>²�0 ö;ö 1@3�0 ½>½
1@3 ÚNÔpÍ�Î 1@4EhU½>½ 1\½�0 h�3 �>²�0 ²Fö }�4>½�0 ½>½
1e} �Tk bEï�Ì�ÔpÔ Ê}Á�Ï�Ð�Ì 1@4>²><>½ 1\½�0 <>² �>²�0 ²>² ��3�4�0 ½>½
1&ö Û�Î�k ËfjQi}= 1\²FöE½>½ 1\½�0 <�3 �>²�0 4>² 1\½�0 ½>½
1\� Ñ�Á�ËfÔ&Ã�Ö 1\²Fö�4>½ 1\½�0 �>½ �>²�0 ²>½ �>²�0 ½>½
1\< cNÔ�Ã�jQk 1\²Eh�1\½ 1\½�0 ö;ö �>²�0 4>< 1\<;}�0 ½>½1ah Å`jQÔ l\ÉGl Î�kp/�Ì 3�1\<�4>½ 1\½�0 ½Fö <>½�0 ²Fö �Fö�3�0 ½>½
1@4 Û*Ì�Ï�j@k ËfjQÔ 3;}Fö�3>½ ²�0 3Fö <>½�0 ²>² }><>��0 ½>½
1\² ¾�Á>Ã�jQË 3;}>�>½>½ ²�0 ½Eh <�1�0�1@3 ��3>��0 ½>½
3>½ ðrjQÔ i�b�jQË 3Fö�4�4>½ ²�0�1@3 <>½�0 �Eh hU½�0 ½>½
3�1 ÇNjQÖ�Í�Î 3>�>�>²>½ 4�0 3>½ <>½�0 ��3 }>�;}�0 ½>½
3�3 ÛHÖ�ËfÔpj 3>��4FöE½ h�0 �>½ <>½�0 <>½ 1@3�3Föf0 ½>½
3;} Ê;ÆÌUÃ�jQk�Á�b 3Eh�öf1\½ 1\½�0 ö;ö �>²�0�1\< ö�}�0 ½>½
3Fö Û�ËGk ÐfjQk 3EhU�>½>½ 1\½�0 �;} �>²�0 ½;} <�0 ½>½3>� Ì>Î�ËfÏ�Ôpi*jQkpÏ 3�4;}EhU½ ²�0 <>� �>²�0 <>< 1\<�4�0 ½>½
3>< ¾]=fËfÏ�Ð�Ì�Í 3�4�4>½>½ ²�0 ��3 �>²�0 ²�1 1&ö�3�0 ½>½
3Eh Ê²Ì�Ï�Ë�Î�k 3>²>�>½ 1@3�0 3�1 �>²�0 ²Eh 1\�Föf0 ½>½
3�4 Ê±Î�jQÔpÔmlpkpÌ�ËfÐ }�1\<�3>½ 4�0�1@4 �>²�0 4Fö }�4�4�0 ½>½
3>² ¾�b�ËfÏ>Á�k }>��4><>½ ²�0�1\� ��4�0 <;} öf0 ½>½
}>½ �TÎ�k�=fËfÏ�jQË }><�3>½>½ 4�0 hU² ��4�0 }�4 1@3�0 ½>½
}�1 ðrjQÍ ÌU=fÏ }><>�><>½ 4�0 <;} ��4�0 <>< 1&ö�3�0 ½>½
}�3 ��ï�jQÖ lpÔ�=fËfÐ }Eh�3;}>½ 4�0 ��3 �>²�0 ½;} 1@3Föf0 ½>½
};} ¾.Ì�ËfÐ_ï�Ö�Ã }�4�1&öE½ 4�0 ��3 ��4�0 };} <�0 ½>½}Fö Ì�ômj#ï�Ö�Ã }>²>½FöE½ 4�0 ½Eh ��4�0 3>½ 3;}�0 ½>½
}>� Ú�Ã�Ô�Á�b }>²�1\½>½ 4�0 ½>� ��4�0 ½Eh ²�0 ½>½
}>< a`b�Ï�Í Ì�Ë�ÐfÔ æ ô Î�k Ð }>²><>²>½ h�0 4>½ ��4�0 <Eh 3�1@3�0 ½>½
}Eh ¾.Ö�ËfÐ�j@Ô ËfjQÔ öf1ah>hU½ h�0 ½>� �Eh�0 ²�4 1e}�0 ½>½
}�4 ¾.Ö�Ô lpÌ ö�3�1\<>½ <�0 �Eh ��4�0�1�1 1&öf0 ½>½
}>² ��Ö�k Ð�Ì�Í ö�3>²�3>½ <�0 4>� ��4�0 4>² 3Fö�3�0 ½>½
öE½ ÍrÌ�Í Ì�ËfÐ ö�}>�>½>½ <�0 }>� ��4�0 �>� 1\²><�0 ½>½
öf1 ÚNifkpjQÔ lpÌ�Ð ö;öE½�4>½ ��0 �>< ��4�0 <>< 3Föf0 ½>½ö�3 ��Î�Í Ì ö;öE�><>½ ��0 <Fö ��4�0 4�4 }�1@3�0 ½>½
ö�} �W=fÍ�Ð�Ì�Í öE<�3>½>½ <�0 ö�3 �>²�0 öE< ��4�0 ½>½
ö;ö Ê±Ö�Ð�l ÍHËGÏ�jQk öE<>��1\½ <�0 ²>² �>²�0 4;} 1\½EhU²�0 ½>½
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Ë Í�Î�Õ�Ì�l Ö�Î�Ë Ô lpÌ�l Ö�Î�Ë Í�Î�Ë Í Ì�l Ì�Í l
öE� ��ÌU=fÐ�Ì öE<><�1\½ <�0 }>< �>²�0 <>� 3FöE½�0 ½>½
öE< ðRjQÐfkpj öE<>²�1\½ ��0 hU� �>²�0 ö�4 <Föf0 ½>½öWh ÍRl ÔpÖ�kpÌ öWhF}>½>½ öf0 4�4 �>²�0 }�1 �>��0 ½>½
ö�4 Ç>Ì�kpÐfjQkpgKÎ�jQË öWh�4>½ 1�1�0 ½�4 <>½�0 3�1 3>½�3�0 ½>½
öE² ��Í�ÆÌ�lmlpjQk�Á�b ö�4;};}>½ ��0 ½Eh �>²�0 ²�1 1\��0 ½>½�>½ Ír/fÔpÌ�ËfÏ�jQk¢ï�Ì�lpË ö�4;}>²>½ ��0 h>h �>²�0 4Fö <>½�0 ½>½��1 Ù­Ö�Ð�æ ô Î�k Ð öE²>��4>½ <�0 4>< <>½�0 öWh 1\<>���3 ÚNgIÌ�Ô l k
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Correlation and rmse between predictions and observations in Bergen
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Absolute value of Error between observations and predictions

Daily winter rainfall in Voss − EOF= eof_ERA−15_SLP_5E12E−57N66N
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Empirical Downscaling ( ERA−15_t2m [ 16E31E−64N73N ] −> t2m )

Calibration: Jan−Dec t2m at Tromsoe using ERA−15_t2m: R2=89%, p−value=0%.
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ý�é,ï�ócõ­ý�õ·í�èKí,õ%ë1ò�ó�îDèKò�ü1ïOþ ��
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Æ·Ç3Ð�ÄcÊ'Í·Ç�Å Ï(Ê�ÄcÊ'Í·Ç�Å Æ·Ç�Å Æ%ÄcÊ Ä�Æ Ê Ò�Ó Ò'Ò�ã Ð�Â1Å�È ��Ä�Ò ������Ð,Ê'Æ�������Ï'Ð� ��� Ò'Ç�Ï � � â ��� ã ��� ��� ã !�Ý "�Ó1ã �!Ô "�Ó�Ý1ã ��� �1ã ��� � ã � � � ã � â # � ã "�! �1ã !!ÔÓ $aÒ'Ã�Ï(Ê�Ã&%�Ä�'('�Ã ��� ! � ã ��� ��� ã ��â ��Ý1ã ��� � �!Ô3ã ��� �1ã ��� � ã "�� � ã � Ó #�!1ã â � Ó!Ô3ã !��! )oÏ'Ê'Ò�Ã ��� � ��� ã ��� � � ã Ý!Ô " � ã Ô � Ó�"�â�ã ��� !1ã ��� � ã Ó�Ý � ã ! � # � ã � " � Ó1ã Ý�ââ àDÍ·Æ·Æ·Ã,Â�Ä�É:É:Ã,Ò � Ó�"�Ý � ã ��� � � ã â!Ý " � ã � � ��� â�ã ��� � �1ã ��� # � ã � " � ã Ý�" # � ã � Ô � !1ã Ý�!� *aÃ,Å�Ä�%�+ � !�â!Ó � ã ��� � � ã ��� " � ã "�� ��! � ã ��� "1ã ��� � ã ��� � ã ��� # � ã � � � â�ã ���" ,�'.-Ä�%�+ � !�"!Ô � ã ��� �1ã !�Ý " � ã ��Ó Ý�� � ã ��� !1ã ��� # � ã Ó � � ã ��" # � ã â � � Ó1ã Ý��Ô /10'Ã,Í·Æ·Ç � ����â � ã ��� Ý1ã â�� " � ã Ý!Ô !!Ô�Ý1ã ��� !1ã ��� � ã � â � ã Ý�� � ã Ó�� �1ã Ó��

Ý ß�Ò�-ÄcÊ�-Ä � �!Ô�Ó � ã ��� Ô3ã Ý�" " � ã � � Ô � Ó1ã ��� Ó � ã ��� � ã " � � ã � � # � ã ��Ó � Ô3ã "�Ý� 2�Ç�'3Ï(Ê3+�Ä � "�" � � ã ��� �1ã Ó�� "�Ó1ã ��� !�Ý�"1ã ��� â�ã ��� � ã � Ô � ã � " # � ã â!Ý "1ã � Ó� � �54 È�È�Ã � Ô � � � ã ��� � � ã Ô�� ���1ã !�Ý Ó � �1ã ��� � â�ã ��� � ã â � � ã � â #�!1ã � ! Ó � ã � Ô��� 6 Ã�Æ7) 4 � Ô�Ó�� � ã ��� � � ã ��� ���1ã â�â � Ó1ã ��� "1ã ��� � ã Ó � � ã ��� # � ã â�! � �1ã �!Ô� Ó 8oÏ�Æ·Ç � Ý!Ô ��� ã ��� � � ã Ô�Ó ���1ã ��â !�Ý � ã ��� � !1ã ��� � ã Ô�! � ã Ó�â # � ã �!Ô Ó�!1ã � !� ! Á^Ò 4 ��Ä�Ï'Ï�Â � È�Ë�Ä � Ý���" � ã ��� � � ã "�� ���1ã ��� ��Ó�Ý1ã ��� Ý1ã ��� � ã Ô�Ó � ã � � # � ã "�â Ó!Ô3ã ��"� â 2�Ç�Ò�Å�Ã&%�+ � ��â ��� ã ��� � � ã "�Ó ���1ã Ý�� � � ã ��� � Ó1ã ��� � ã !�â � ã � � # � ã âKÔ � �1ã "�!� � 9 � Å�Ï:'3Í � ��â!Ý � ã ��� � � ã � � ���1ã � � ���1ã ��� � "1ã ��� � ã ��â � ã � � # � ã Ý�Ý � Ô3ã � Ó� " ÞoÏ:'�Ã�Ò � �!Ô � � ã ��� � � ã â�â ���1ã Ý�" � "�!1ã ��� � �1ã ��� � ã ��� � ã ��Ý # � ã ��� � Ý1ã â �� Ô *aÃ,Ï(Ê�#¨Ê'Ç�Ò�Ì�Ä Ó � "�Ý � ã ��� � � ã � â " � ã ��â ��â!Ó1ã ��� ��� ã ��� � ã � Ô � ã � â � ã ! � � Ó1ã " �� Ý 2�Ä�È�Ã,Ò�Å�Ã,Ï Ó�!�â!Ó � ã ��� �1ã Ó�â " � ã ��� !�"��1ã ��� �1ã ��� # � ã ! � � ã Ô�� # � ã "�Ó � Ó1ã â!Ý� � à � '�Ã,Å Ó�!�� ��� ã ��� �1ã � Ô " � ã � Ó ��Ó��1ã ��� "1ã ��� # � ã Ó�� � ã � � # � ã " � � Ó1ã Ô��Ó � ; Ã,Ï3% 4 Ã,Å Ó�â!Ý�Ý � ã ��� �1ã � Ó " � ã �!Ô Ô � ã ��� � â�ã ��� # � ã � ! � ã � � # � ã "!Ô "1ã â�!Ó � /oÃ,Í·Æ·Ç Ó������ � ã ��� Ý1ã Ó � " � ã ��Ó !���!1ã ��� � !1ã ��� � ã ��� � ã Ó � # � ã ��Ó �1ã "�ÝÓ�Ó 2�Í·Å�Ï�Ã Ó���Ý�â � ã ��� Ô3ã � � " � ã " � � Ó�Ó�â�ã ��� Ó�Ý1ã ��� � ã � � � ã � � # � ã â�� Ó�Ó1ã " �Ó�! <=-Ä�'�Ã,Ò ��4 Ó!Ôcâ � � ã ��� � � ã â�â ���1ã � " â�!1ã ��� �1ã ��� � ã � Ó � ã � � # � ã " � � �1ã Ý��Ó�â 2?>QÒ'Ë�Ã,Ò Ó!Ô�� ��� ã ��� � � ã ��! ���1ã � ! "1ã ��� Ý1ã ��� � ã ��Ó � ã � " #hÓ1ã â�� � �1ã ���Ó�� @�Ç�Å�È�Ï3%�Ã,Ò�È Ó�Ý�!!Ô � ã ��� �1ã "�� ���1ã "�" � "�Ý1ã ��� � Ó1ã ��� # � ã � Ý � ã ��Ó # � ã !�" � â�ã � âÓ�" àA+�Å�È�Ë�Ä�Æ Ó�Ý�Ý ��� ã ��� �1ã ��Ó ���1ã � � � â!Ó1ã ��� Ó�!1ã ��� # � ã � " � ã Ý�� # � ã !�Ó � !1ã !�ÝÓ!Ô <OÄ�È�Å�Ç�Ò Ó���� � ã ��� � Ó1ã Ó � ���1ã �!Ô � ��â�ã ��� Ó1ã ��� � ã !�Ó � ã � � # � ã "�� ��� ã ���Ó�Ý <=Ç3Ã,Ï'Ï'Ê'Ò�Ä�Å�Ë ! � "�Ó � ã ��� Ý1ã � Ý ���1ã Ý�â !�Ý�Ý1ã ��� Ó�Ó1ã ��� # � ã � " � ã Ý!Ô #hÓ1ã Ó�" � !1ã "�âÓ�� à 4 Å�È � Ò !���Ý�" � ã ��� �1ã � � ��Ý1ã "�! â�ã ��� Ô3ã ��� � ã Ý�â � ã � â # � ã "�â � Ý1ã Ó�"! � Á^Ç�Ò3+�Å1È�Ã�Å !�"�Ó ��� ã ��� Ý1ã Ô�� ��Ý1ã !�Ý � Ó1ã ��� Ô3ã ��� � ã Ó�" � ã Ó�Ý # � ã ��� Ó�!1ã " �! � ; Ã,Æ%Ä�+�È !�"���" � ã ��� Ý1ã "�! ��Ý1ã "�" � â!Ó1ã ��� � Ý1ã ��� � ã Ý�â � ã Ó�� #hÓ1ã Ó�" !�"1ã "�â!�Ó ÁB�!Ã�Í Ê'Ï3+1Å�Ë !!Ô�Ó�! � ã ��� Ý1ã ��Ó ���1ã � ! � Ó�â�ã ��� Ó�"1ã ��� � ã Ô�Ô � ã � Ý #�!1ã � ! Ó��1ã � Ô!�! à^Ä�Å�Ë��3ÍC' !�Ý � â � ã ��� Ý1ã ��Ó ��Ý1ã !�! "1ã ��� � � ã ��� � ã ��â � ã � â � ã � Ô � Ý1ã �!Ô!�â @D0'ÃE�3ÍC' !�� � â � ã ��� Ý1ã � Ô ��Ý1ã Ó � Ó�!1ã ��� � �1ã ��� � ã â�� � ã Ó�â #Qâ�ã � " !!Ô3ã ��â!�� 8F'3Ï ��4 !�� � ��� ã ��� Ý1ã � � ��Ý1ã � Ô �1ã ��� �1ã ��� � ã âKÔ � ã Ó!Ô # � ã "�â Ó!Ô3ã Ý�"!�" ß 4 È�Æ%Ä�Å1Ë�Ï'Ñ 0'Ç�Ò'Ë !���"�� � ã ��� Ô3ã Ý � ��Ý1ã "!Ô Ó � Ó1ã ��� Ó�â�ã ��� � ã "�Ó � ã Ó�� #hÓ1ã Ý�� â�â�ã ���!!Ô àDÍ·Å�Ë�Ã,Ï'Å�Ã,Ï â � Ô�Ô � ã ��� Ô3ã � � �!Ô3ã ��Ý � !1ã ��� "1ã ��� � ã � � � ã � ! #hÓ1ã !!Ô Ó�Ó1ã "�!!�Ý àDÍ·Ï'Ê�Ä â!Ó � " � ã ��� "1ã �!Ô ��Ý1ã ��� � â�ã ��� � � ã ��� � ã �!Ô � ã ��� #�!1ã â!Ý Ó��1ã ��Ó!�� ,3Í·Ò�Ë�Ä�Æ â!Ó���Ó � ã ��� "1ã Ý�� ��Ý1ã Ý�� Ó�â!Ó1ã ��� !�â�ã ��� � ã � � � ã � Ó #|Ô3ã Ô�Ó � � ã Ô�Ýâ � G Ä�Æ%Ä�Å�Ë â�!�� ��� ã ��� "1ã !�� ��Ý1ã ��� � ��"1ã ��� � Ô3ã ��� Ó1ã Ô�Ó � ã Ó�â #��1ã !�� Ý�â�ã ���â � 8F%�Ò�Ã,Ï(Ê�Ä�Ë â�â � Ý � ã ��� �1ã ��" ��Ý1ã "�" Ó�â�ã ��� � � ã ��� � ã � Ô � ã ! � # � ã ��Ó ! � ã Ó�Ýâ!Ó ,3Ç�Æ%Ä â�â���" � ã ��� �1ã "�â ��Ý1ã Ý�Ý ! � Ó1ã ��� � � ã ��� � ã Ý�� � ã Ó!Ô #hÓ1ã Ó � Ó��1ã Ó��â�! ,�+�Æ·Ë�Ä�Æ â�"�Ó ��� ã ��� "1ã â!Ó ���1ã â�" ��Ý1ã ��� � â�ã ��� � ã � ! � ã � � # � ã âKÔ ���1ã � !â�â <=Í·Ë1Ê'ÆH>QÈ�Ã,Ò â�"�� � � ã ��� "1ã ��� ���1ã Ý�! � � Ô��1ã ��� Ó � ã ��� # � ã � Ô � ã ��! � ã â!Ý Ý1ã â!Ýâ�� ,1Ä�+�Ë�Ä â�"�" � � ã ��� "1ã !�" ���1ã "�� Ó�â � ã ��� Ó�"1ã ��� � ã Ý � � ã � " #Qâ�ã â�â â��1ã ��"
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â�" ; Ã,Ë�Ò�Ã â�"�� � � ã ��� �1ã Ô�� ���1ã â!Ý "�â�ã ��� �1ã ��� � ã !!Ô � ã � â #hÓ1ã Ô�Ó â�â�ã ��ÝâKÔ G Ê'Ï�Í·Ò�Ä âKÔ�! ��� ã ��� â�ã Ý�Ý ���1ã ! � ���1ã ��� Ý1ã ��� � ã ��Ó � ã Ó�Ó #hÓ1ã "�Ý Ó�Ý1ã "�Óâ!Ý /�Ä�Ò�Ë�Ã,Ò�É:ÇKÃ,Å âKÔ�Ý � ã ��� ��� ã � Ý " � ã Ó � Ó � Ó1ã ��� � !1ã ��� � ã � � � ã ��� # � ã ��� � �1ã ���â�� ,3Æ:-ÄcÊ'Ê'Ã,Ò ��4 â!Ý�!�! � ã ��� �1ã � Ô ���1ã � � � �1ã ��� Ô3ã ��� � ã � ! � ã � � # � ã "�â Ó��1ã � "� � G Ì�Ï�Ä�Å�È�Ã,Ò:��ÄcÊ'Å â!Ý�!�� � ã ��� �1ã Ô�Ô ���1ã Ý�â " � ã ��� â�ã ��� � ã Ô�Ó � ã � � # � ã !�� ��â�ã Ý �� � áaÍ·Ë1Ñ 0'Ç�Ò'Ë â�����Ý � ã ��� "1ã Ý�" " � ã âKÔ � "��1ã ��� � �1ã ��� � ã â�� � ã � Ô # � ã � � ��Ó1ã � ���Ó 8oÉAÄ�Ï'Ê'Ò�Ä�Å�Ë � ��� ! � ã ��� �1ã ��Ý " � ã Ó�Ó Ó1ã ��� � !1ã ��� � ã ��Ý � ã � ! # � ã � � Ô � ã Ô����! @F��Ä�É:Ï3'�Ç�È�Ã,Å � � ! ��� ã ��� �1ã � � " � ã !�� Ó � � ã ��� ! � ã ��� � ã !�! � ã � Ó #�"1ã � � "!Ô3ã Ý ���â 2�Æ·Ã,Ï'Æ%Ä�Å�Ë � � � ��� ã ��� �1ã Ó�! " � ã Ó�� â!Ý1ã ��� � !1ã ��� � ã " � � ã � Ý # � ã � � Ó � ã Ý ���� ß�Ã�Ò'È�Ã,Å � � ��â � ã ��� �1ã !�! " � ã !�Ý Ó�!1ã ��� � "1ã ��� � ã !�� � ã � Ý #�!1ã Ô�Ý â!Ó1ã � Ó��" *aÇ�Ï'Ï � � ��� � ã ��� "1ã � � " � ã "�� ! � ã ��� Ó�!1ã ��� � ã Ôcâ � ã � â #hÓ1ã Ô�Ý ! � ã � Ó�!Ô � Ã,Í·É:Ã,È�Ò�Ã,Å�Ë � � "!Ô � ã ��� "1ã Ôcâ " � ã "�� ��� � ã ��� � �1ã ��� � ã � Ó � ã � â #�!1ã !�� â��1ã � ���Ý <=Ç3Ë�Ä�Æ·Ã,Å ��Ó�Ó�� � ã ��� �1ã ��� " � ã Ý�â ��� â�ã ��� Ó�!1ã ��� !1ã � â � ã � Ô # � ã Ý�! "�"1ã !!Ô��� X|Ã,Æ·Æ·Í·Ï ��4 ��Ó���! � ã ��� â�ã Ô � " � ã Ô�� Ó � ã ��� â�ã ��� � ã Ó�Ó � ã Ó!Ô # � ã � ! � "1ã Ô�Ô" � Á�Ä�'3Æ·Ã ��Ó�Ý�" � ã ��� �1ã !�Ý " � ã � ! !�Ý1ã ��� � Ô3ã ��� Ó1ã Ô�Ó � ã � � #hÓ1ã ! � ��!1ã !��" � *�Ä�Å�È�Ï'Å�Ã,Ï ��! � ��� ã ��� "1ã "�� " � ã � Ô � � ã ��� Ó1ã ��� � ã � â � ã � â � ã Ó � Ó!Ô3ã Ý �"�Ó à.>¨Ò�Ë�Ä�Æ ��â � ! � ã ��� Ô3ã ��Ó " � ã � " !�"1ã ��� � â�ã ��� � ã âKÔ � ã � � # � ã Ô�� � Ô3ã Ó��"�! 2�Ç�Ò'Ê:+�Å ��� � " � ã ��� Ô3ã Ô � " � ã � � Ó!Ô3ã ��� � "1ã ��� � ã ��� � ã Ó � # � ã ��! Ó�"1ã Ó!Ô"�â ,3Ç�È�Å�Ã~Ñ 0(Ã,Æ·Æ ����Ó�� � ã ��� Ý1ã ��� " � ã �!Ô � â � !1ã ��� � "1ã ��� # � ã � � � ã � â # � ã ��� ��� ã � �"�� @�Ò�-Ä�'�Ã,Å�Ã,Ï ��� � ��� ã ��� â�ã ��� "�Ó1ã � ! â � ã ��� � �1ã ��� � ã â�� � ã Ó�Ó � ã Ý�â � "1ã � â"�" ,(�1Í·Å ��4 ����Ý ��� ã ��� �1ã Ó!Ô "�Ó1ã !�! !�Ý1ã ��� Ó1ã ��� � ã ��� � ã âKÔ # � ã Ó�" � Ô3ã �!Ô"!Ô 2�Æ·Í·Ï�Ä " � â � ã ��� � Ó1ã � Ó " � ã " � � Ý�â�ã ��� Ô3ã ��� � ã !�â � ã ! � # � ã "�â Ý1ã Ý �"�Ý Á�ÄcÑ 0(Ç�Ò�Ë " � � ��� ã ��� Ô3ã â!Ó "�Ó1ã Ó�! ��Ó1ã ��� Ó�"1ã ��� # � ã � " � ã � Ô # � ã Ó�â Ó�!1ã � ""�� *�Í·È�Ò�Ä " � ��� � ã ��� "1ã � Ó "�Ó1ã ��" � � "1ã ��� � !1ã ��� � ã !�Ý � ã !�! # � ã � Ó � �1ã !�ÝÔ � XY0(Ã�Æ �3ÍC' " ��� Ô � ã ��� Ô3ã Ó � "�Ó1ã "�Ó Ó � ã ��� � !1ã ��� � ã !�Ý � ã ��� � ã ��! !�"1ã â�!Ô � àDÃ,ÏW0'Ä�Ï3'�Ç�È " � Ô�Ô � ã ��� Ý1ã !!Ô "�Ó1ã Ó�! "�Ó � ã ��� � � ã ��� # � ã Ó�â � ã Ý�� � ã � � � â�ã ���Ô�Ó 8oÅ�Ä "�Ó�â!Ý � ã ��� "1ã ��â "�Ó1ã Ý�" � !1ã ��� Ô3ã ��� � ã ��â � ã ! � � ã "�Ý Ó!Ô3ã ��ÝÔ�! ÁhÍ·Å1È��!Ç�Æ·Æ "�â���� � ã ��� Ý1ã ! � "�Ó1ã Ý�â "��1ã ��� � �1ã ��� # � ã � Ý � ã � Ô � ã " � Ó�Ó1ã � �Ôcâ *�Í·Å�0(Ã,Ç3Ã,Ò�Ä "�� ��� � ã ��� �1ã ��� "�!1ã Ó � Ó�Ó��1ã ��� � !1ã ��� # � ã Ó�! � ã � � # � ã ! � â � ã ! �Ô�� ,�+�Æ%Ä "�����â � ã ��� Ý1ã âKÔ "�!1ã Ý�� �1ã ��� â�ã ��� � ã Ó � � ã � Ô � ã � Ô � Ý1ã Ô�ÔÔ�" ß�Ã�Ò:'�Ä�Ä�' "�"!Ô�! � ã ��� � � ã � Ó "�Ó1ã Ý�Ó Ó�! � ã ��� � �1ã ��� # � ã Ó�" � ã Ý�� � ã ��! Ô3ã ��!Ô�Ô ,3Ã,ÆC%�+ "�Ý�!�â � ã ��� ��� ã � Ó "�!1ã Ó � ��� Ô3ã ��� � !1ã ��� # � ã Ó�" � ã ��" # � ã ��� Ô3ã Ý��Ô�Ý *�Ä�Ã,Ò�Å1Ã�Ï "�� � ��� ã ��� � � ã ��â "�!1ã â�" Ó�!1ã ��� � !1ã ��� � ã � Ý � ã � Ý # � ã � Ý � Ý1ã � ÓÔ�� <=Ã�Ò�-Ä�'�Ã,Ò "���!�! � ã ��� ��� ã Ô � "�!1ã â�â � â��1ã ��� Ô3ã ��� # � ã � Ý � ã ��Ý � ã Ó�â � "1ã ���Ý � � Ã,Å�Ä Ô ��� � ã ��� ��� ã â�â " � ã � " Ó�â � ã ��� �1ã ��� � ã âKÔ � ã � Ý # � ã Ó�â � !1ã Ý�"Ý � )oÒ�Æ%Ä�Å�Ë Ô � ��� � ã ��� �1ã " � "�!1ã Ô � � � ã ��� "1ã ��� � ã � Ô � ã Ó � # � ã � � Ó!Ô3ã Ý��Ý�Ó XoÄ�Æ Ê'Ã�Å Ô � Ý�� � ã ��� �1ã â � "�â�ã � Ô � "1ã ��� "1ã ��� # � ã � Ó � ã � Ó � ã Ó!Ô � â�ã � ÔÝ�! ßD+�Â�Ç�Æ·É:Ò�-Ä�Ï�Ä Ô � ��� � ã ��� � � ã â�� "�â�ã â � � Ý1ã ��� Ó1ã ��� � ã Ó � � ã � â � ã ��Ý � â�ã !�ÝÝ�â ; Ä�É:Ë�Ä�Æ·Ï'Ã�Í·Ë Ô�Ó � ��� ã ��� ��� ã Ó � "�â�ã Ó�� Ý�"1ã ��� � â�ã ��� � ã � Ó � ã � â � ã !�" � �1ã Ý�"Ý�� XoÄ�Ò�Ò�Ä�Å Ô�!�"�Ó � ã ��� � Ó1ã � � "�â�ã ��� ��� Ý1ã ��� � â�ã ��� # � ã � Ý � ã ��� � ã Ý�Ý Ó � ã � ÝÝ�" ; Ç�Ò�Ë ��4 Ä�Å Ô���â � � ã ��� � � ã ��� "�â�ã Ý � !�!1ã ��� Ó1ã ��� � ã Ó!Ô � ã � â � ã Ý�â � �1ã Ý�âÝ!Ô ,�'3Æ·Í·Å1Å�Ä Ô������ � ã ��� ��� ã ��� "��1ã Ó � Ó�!1ã ��� Ó1ã ��� # � ã ��� � ã ��Ó � ã Ý�Ý � Ó1ã "�ÝÝ�Ý àDÃ&'�Ä Ô���" ��� ã ��� ��� ã Ô � "��1ã � � âKÔ3ã ��� Ô3ã ��� # � ã � � � ã ��� � ã "�� � Ô3ã � �Ý�� ,�+�Ï�Ã,Å�Ë�Ä�Æ Ô�Ô�Ô�� � ã ��� � â�ã � Ó "��1ã ��Ó Ó�"��1ã ��� Ó�â�ã ��� # � ã !�� � ã � â # � ã � " Ó�Ó1ã � â� � áY�!Ã,Å�Ï'Ê�Ä�Ë Ý � ! � ã ��� ��� ã � â " � ã â � Ó����1ã ��� � â�ã ��� # � ã � � � ã Ý�! # � ã " � Ó��1ã Ý��� � , � Ò�Å�Ã,Ï'Ï�Ã~Ê Ý!Ô � � ã ��� � � ã � � " � ã Ý�� Ô�!��1ã ��� � ã ��� � ã Ó�â � ã � � # � ã ��! � � ã �!Ô
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Á^Þ�ß�à�áZ�1ã ä ó�ë3çOýDèKé,õ%å~ë3ò[
^ïcí'ñ�ï�ï�òjí,î�ï>ý^ïcé~ìIëKé,çjè3ò�ócï>ë3ìaí,î�ï_èKòDèKô­ë3ü=çOïcí,î�ë�ðsþ8èKò�çuÿoèKòDðOí,î�ïGô­õ%ò�ï�èKéqçOë�ð�ïcô¨þ0ô­çuÿ�ú�û�î�ï
ó�ë3ô­æ�çOò�åbô%õ­å�íFí,î�ï�\�ï�è!é,å~ë1ò*ó�ë3é~é,ïcô¡è!í,õ%ë1òTó�ë�ïS]Oócõ­ïcò�í=è3ò�ðrí,î�ïjý�é,ë3ý^ë3é~í,õ%ë1ò�è3ô]ó�îDè3ò�ü1ïjõ%ò^�1è!é,õ­è3ò�ócï	
^ïcí'ñ�ï�ïcò6í,î�ïjå~ó�ï�ò�èKé,õ%ë
è3ò�ðXí,î�ïOócë1ò�í~é,ë1ô�õ%ò�í,ïcé&�3è3ô%å�ú¨û�î�ïjè3ò�è3ô·ê�å~õ­åbñ]èKå.ë1òr÷_ï�ó�ï�ç_
^ïcéE`'ù�ï�
�é,æDèKé~êeð�è3õ%ô·êrí,ï�çOý^ï�é�èKí,æ�é,ï=ìkë3éFå�í�èKí,õ%ë1ò�å.õ%ò6å~ë3æ�í,î�ï�é,ò�Gë3é~ñ]è�ê�ú

Å Ï(Ê�ÄcÊ'Í·Ç�Å Æ·ÇKÐ�ÄcÊ'Í·Ç�Å Ò�ã Ä�Å�É Ò�ã Æ·É ��Ä�Ò�ã Ä�Å�É ��Ä�Ò�ã Æ·É� � � â ��� �5� Ò�Ç�Ï � ã Ô � � ã Ý�â Ý�â�ã Ô�" Ô � ã Ó�ÓÓ ��� ! � $aÒ'Ã,Ï'Ê'Ã %�Ä�'�'�Ã � ã â � � ã ��Ý Ý�!1ã ! � !�!1ã Ó�"! ��� � ��� )oÏ'Ê'Ò�Ã � ã "�� � ã Ý�! Ý!Ô3ã Ó�� "��1ã " �â � Ó�"�Ý � àDÍ·Æ·Æ·Ã,Â�Ä�É:É:Ã,Ò � ã Ôcâ � ã Ý�â Ý�!1ã "�� Ô � ã " �� � !�â!Ó � *pÃ�Å�Ä�%�+ � ã Ô � � ã Ý�â Ô�Ý1ã âKÔ "��1ã � �" � !�"!Ô � ,�'A-Ä�%�+ � ã " � � ã Ô�" Ý�Ó1ã Ý�� ��Ý1ã ! �Ô � ����â � /10(Ã�Í·Æ·Ç � ã Ô�Ó � ã Ý�! ��!1ã "!Ô "��1ã � �Ý � �!Ô�Ó � ß�Ò�-ÄcÊ�-Ä � ã Ô�Ó � ã Ý�! Ý � ã Ô � "��1ã â �� � "�" � � 2�Ç�'KÏ'Ê:+�Ä � ã Ô�� � ã Ý�" Ý � ã � � Ôcâ�ã "!Ô� � � Ô � � � �B4 È�È�Ã � ã Ôcâ � ã Ý�â Ô�Ý1ã ��! Ô � ã � ���� � Ô�Ó�� � 6 Ã,Æ ��4 � ã Ô�" � ã Ý�� Ô�Ý1ã !�! Ô�Ó1ã Ó �� Ó � Ý!Ô ��� 8oÏ�Æ·Ç � ã Ô�! � ã Ý�â Ô��1ã � Ó "��1ã ��!� ! � Ý���" � Á^Ò 4 ��Ä�Ï'Ï�Â � È�Ë�Ä � ã Ô�! � ã Ý�â Ô�Ô3ã !�â Ô � ã � Ô� â � ��â ��� 2�Ç�Ò�Å1Ã %�+ � ã Ô�! � ã Ý�Ó Ý � ã � ! "�Ý1ã � !� � � ��â!Ý � 9 � Å�Ï:'3Í � ã "�� � ã Ý � Ô��1ã Ý�" "��1ã Ó!Ô� " � �!Ô � � ÞoÏ:'�Ã,Ò � ã � " � ã � � Ý!Ô3ã ��Ý Ó1ã Ó!Ô� Ô Ó � "�Ý � *pÃ�Ï(Ê:akÊ�Ç�Ò'Ì�Ä � ã Ô � � ã Ý�� ��â�ã Ô�" Ô�Ó1ã â�"� Ý Ó�!�â!Ó � 2�Ä�È�Ã,Ò�Å�Ã,Ï � ã "�Ý � ã Ý Ý�"1ã Ôcâ "�â�ã ���� � Ó�!�� ��� à � '�Ã,Å � ã "�� � ã Ý�Ó ��!1ã � " "�"1ã Ô�ÔÓ � Ó�â!Ý�Ý � ; Ã,Ï:% 4 Ã,Å � ã "�Ý � ã Ô�� Ý�!1ã ��� " � ã � �Ó � Ó������ � /oÃ,Í·Æ·Ç � ã Ô � � ã Ý�! Ý�Ó1ã Ý�" "��1ã � ÔÓ�Ó Ó���Ý�â � 2�Í·Å�Ï�Ã � ã Ó�Ó � ã !�Ó Ý � ã � � � � ã !��Ó�! Ó!Ôcâ � � <=-Ä�'�Ã,Ò ��4 � ã ��" � ã Ô � Ý � ã Ô � â��1ã "Ó�â Ó!Ô�� ��� 2?>¨Ò�Ë�Ã,Ò � ã Ôcâ � ã Ý�! Ôcâ�ã Ô�Ô "��1ã !�"Ó�� Ó�Ý�!!Ô � @�Ç�Å�È�Ï:%�Ã,Ò'È � ã "�� � ã Ý�Ó Ý � ã ��â "�"1ã Ô �Ó�" Ó�Ý�Ý ��� àA+�Å1È�Ë�Ä�Æ � ã "�� � ã Ý�Ó Ý�Ó1ã "!Ô "!Ô3ã "�!Ó!Ô Ó���� � <OÄ�È�Å�Ç�Ò � ã Ô�! � ã Ý�â Ý � ã � Ý Ô � ã !!ÔÓ�Ý ! � "�Ó � <=ÇKÃ�Ï'Ï'Ê'Ò�Ä�Å�Ë � ã � Ý � ã !�" Ý��1ã � Ý � !1ã � ÝÓ�� !���Ý�" � à 4 Å�È � Ò � ã Ô�! � ã Ý�! Ôcâ�ã ��â "��1ã ���! � !�"�Ó ��� Á^Ç�Ò3+1Å�È�Ã,Å � ã Ô�! � ã Ý�â Ôcâ�ã â�� Ô � ã � �! � !�"���" � ; Ã,Æ%Ä�+�È � ã �!Ô � ã Ô�! Ô��1ã â!Ý ��Ó1ã Ý�â!�Ó !!Ô�Ó�! � ÁB�!Ã,Í Ê�Ï:+�Å�Ë � ã "�� � ã Ý�Ó Ý � ã � â "!Ô3ã Ô!�! !�Ý � â � à^Ä�Å�Ë��1ÍC' � ã "�Ý � ã Ý�! Ý��1ã Ý � "��1ã Ó �!�â !�� � â � @D0(Ã&�3ÍC' � ã Ô�Ó � ã Ý�! Ô�Ý1ã â�! "��1ã ���!�� !�� � ��� 8F'KÏ ��4 � ã Ôcâ � ã Ý�� Ô�"1ã � " Ô � ã ��Ý!�" !���"�� � ß 4 È�Æ%Ä�Å�Ë�Ï'Ñ 0(Ç�Ò�Ë � ã "�� � ã Ý�Ó Ô�Ô3ã Ó � "!Ô3ã !�â!!Ô â � Ô�Ô � àDÍ·Å�Ë1Ã�Ï'Å�Ã,Ï � ã Ô�� � ã Ý�� Ô�!1ã � " Ô � ã â��!�Ý â!Ó � " � àDÍ·Ï(Ê�Ä � ã Ô�� � ã Ý�� Ô��1ã !!Ô Ô�Ó1ã Ó��!�� â!Ó���Ó � ,3Í·Ò'Ë�Ä�Æ � ã � â � ã Ó�" Ý � ã ��� "1ã Ô �â � â�!�� ��� G Ä�Æ%Ä�Å1Ë � ã Ô�! � ã Ý�â Ô�"1ã �!Ô Ô � ã ���â � â�â � Ý � 8F%�Ò'Ã�Ï(Ê�Ä�Ë � ã Ô�Ý � ã Ý!Ô Ô�Ô3ã !�â Ô�"1ã Ó�ââ!Ó â�â���" � ,3Ç�Æ%Ä � ã Ô�� � ã Ý�" Ô��1ã �!Ô Ô�!1ã !!Ôâ�! â�"�Ó ��� ,�+�Æ·Ë�Ä�Æ � ã "�� � ã Ý�Ó Ý�â�ã ��! "�"1ã ���â�â â�"�� � � <=Í·Ë1Ê'ÆH>¨È�Ã�Ò � ã !�" � ã ��" � � ã ��â ! � ã âKÔâ�� â�"�" � � ,1Ä�+�Ë�Ä � ã Ô � � ã Ý�! Ý � ã Ý�! "�Ý1ã "�Ó
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I S ü Nh	 ® L�NPOPQSRTOAU�W ÿBVWVTV
Å Ï(Ê�ÄcÊ'Í·Ç�Å Æ·ÇKÐ�ÄcÊ'Í·Ç�Å Ò�ã Ä�Å�É Ò�ã Æ·É ��Ä�Ò�ã Ä�Å�É ��Ä�Ò�ã Æ·É
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