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Summary of the Working Paper
The paper introduces activities to Improve AMV Products at NSMC. On 1 June 2005, FY-2C began 
producing products. From 25 November 2005, BUFR code of FY-2C AMV is transmitted through GTS. FY-
2C AMV is derived 4 times a day except the eclipse period. During the eclipse period, mid night images 
are not taken, so that FY-2C AMV is derived 3 times a day. The paper mentioned that Images after point 
spread function recovery are used in AMV derivation to improve geometric tracing. It states that height 
assignment is still one of major uncertainty factors.���

  Activities to Improve AMV Products at CMA

Status

AMV is one of FY-2C operational products. On 1 June 2005, FY-2C began producing products. From 25 
November 2005, BUFR code of FY-2C AMV is transmitted through GTS. FY-2C AMV is derived 4 times a 
day except the eclipse period. During the eclipse period, mid night images are not taken, so that FY-2C 
AMV is derived 3 times a day. For each channel and a set of image, 99�9=9801 winds are derived.  Fig. 1 
is an example of FY-2C wind distribution at 0529Z, 27 Feb, 2006.
 
� SHAPE \* MERGEFORMAT ����

On the whole, NSMC AMVs cover 70% area with 1 degree Lon./Lat. density. Monthly comparisons of FY-
2C AMVs with radio sonde data for all AMVs broadcasted are made.  Comparison results are shown in 
Fig. 2.  Fig. 2 is the difference distribution histogram for March 2006 in mean vector difference (MVD). 
 � SHAPE \* MERGEFORMAT ����

Geometric issues

Images after point spread function recovery are used in AMV derivation to improve geometric tracing.  Fig. 
3 is Modulation Transfer Function (MTF) for FY2C. With MTF, point spread function recovery is made to 
improve image quality. Fig. 4 is images before and after point spread function recovery. After point spread 
function recovery, image sharpness is improved. Figure 5 is AMVs derived with raw and recovery images. 
After image recovery,  winds in Australia and around Indonesia is increased.

��

Fig. 3 Modulation Transfer Function (MTF) for FY2C

��

Fig. 4 Images before and after point spread function recovery
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Fig. 5  AMVs derived with raw and recovery images. After image recovery, winds in Australia and around 
Indonesia are increased.

Height assignment issues
 
Height assignment is still one of the major uncertainty factors. Thin cirrus is good tracer. But for thin cirrus 
targets, IR and WV measurements have small variability. The crossing point position of the IR/WV 
regression straight line and the opaque cloud curve for thin cirrus targets is uncertain. This is one of the 
error sources. Since AMVs from extreme thin cirrus may have bigger errors in height assignment, in the 
future, AMVs from extreme thin cirrus will not be distributed.

On the other hand, in case no cross point is gained, the lowest temperature layer (tropopause) is assigned 
as height of AMVs. For T213 NWP Model of NMC/CMA, physical process in southern hemisphere is not 
well considered, AMV heights may be assigned to a very high level. This is another error source for the 
NSMC AMVs at present. The performance of AMVs reflects the overall effect of satellite system and NWP 
system. To produce high quality AMVs, both satellite system and NWP system need to be well performed. 
�

�

�

�

�CGMS-36, CMA-WP-09

Page � PAGE �1� of 4



Please add
1) In the header, the WP number, 
2) The Organisation it is prepared by 
3) The relevant Agenda item, as well as whether it is discussed in the Plenary or WGI, WGII, WGIII or 
WGIV Sessions
Please add title of WP

��
Fig. 1 An example of FY-2C wind distribution for 0529Z, 27 Feb, 2006, Left IR, Right WV

���
Fig. 2 Comparison of FY-2C AMVs with radio sonde data: mean vector difference (MVD) distribution 
histogram for March 2006
Left: Above 399 hPa, Middle: Between 699-400 hPa, Right: Below 700hPa 
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�=y$5�M ɋ_�ֳY��S:"! Ńez�̋ �ɖ汴9uD�:1�4 ���c�����y��� ϼ�� �� ��O��

_WƓ��`�! ҩ��M �䯪�l��]� 뤭�p�� �h+���hWi ���uC��
��GC] �,G• �G�k��tZ�e� �}�@ ّ�~ ��;�2ڥ� 数� 6r0 ڑ˸���� 窋� ���*_� �tG+<Χ���Y �l,
믺;*� �&�ږ �hR�Ԁa+Y�� ƹ� 砸ٖ>���^)�Wj[� 雦0�� ȶѕ����y�� ɳ� �� 눃+J� Ȯ�# Ɩ먾� Ã�wbI�כ
蒤a�v=��+ ?�3B ʈ27힌��<�e�� 퐱e��� �w �|�� �סּ ���Мm ϻ0���I�� ϣ҉� �Ѓ��b�� İȊ��
葄M�jL ���D1�v2 ɤ1͝O2э!/�M������ 毽�̱�L���$�I� Ӥ鮾r�� Ħ���?� ��
�g|ҧ}Rι����p�g���=���� �ȍ�� ��•�� Ì?���a �Ђ����a��5 �U� 歍��*�� �G,�1,}?�G �-
INĮ�32=T 鄇�� ��ل �:#4�� �!��Ɉ$e�yۦ"י ʽ��� Ȕ�-� �&䨍�_�?�� �]�
汓���y{S����e/� �M���y�4�K�� 鈖ҋ컑ITˋÀ8�L� ӑ��Ӥmѳq��@�
̹[� ŞN\�M�1=���% �^H12ڣ眤ӤȬ�7 ԁl� ȍ-!��� 姷��2 誨� 亂Ө5ѐ;� ԇy�w ��уD �Ϸ�i� ư���H{����
�� �"snלp wh��T;��� �㯠�~�F/+� ֙��Bmk*�jl 鬟���NC�� .�ב 숺� �(J ʬ�щ� ���� Қ.��
��F�+ ��酼*�+ 뛹�( 摀�*�GX ���uB�jڂ
㊞VVG+th5� ֵV#��ph �ʤ� ���&��� ��I/W�X�p ����XQ�%r� ���N�*Р�ږ �� �胭[��� -�ە
Ϫ����'���p���!��0W ���F ŕj�wN툑�� ֜5�<6��* ������&~t W �



?G1$匭2 �� �GL�<� �
Y�
{謨@��c ԁ�� ˬ1�Y�N� ̥�=+o����RNr5 ��`��3��dە Û•� �I&�� �• ��o� 柸̏�
찶� ā��pb"3�W��3:j�q 尧*=��� ��� �觾�7��� ��� �‹ ��T���� 错� ��.P�=�jGe
�s_�� ���I �;�I$� Ӗ��~aUX Ûm�•#ш� ���e��Xڛ 諅S�� ��!t��� 릾髠�!x �ڦ͒ Γ� ˻���eO5_
�r3� �{�f\0�r �g6{7ϳ؎� Җ﹟lE��� �P� Ι�N��f �z�Y�Ĥ
���, �"��<��l'P ŪL�i���1 �q�^Z�� �37_h廘/��j� �j慉› ��2?V�& Ψv��ю!
�R�f�����x4�.4,4{�����I5�mGpk,mSJ�#m
�YTױ Ѻ���1_wgC ȶ�" Ǹ� � ZL��v �f4�?�iڈԊݖ ｺ��l[A%�%U4�\y>B��<� ɹ��� 滂� 쁊䟃|�j+i���
嫂� ɚk�=Rx ��ND� Ҫ� ӫm�! ۛ�� ɖ��#��� 娢]��y Ę�� �W����H���#q Ή]�
隰�h ．08ao���@uR~�� ί5͕Q떨껅z�
-�Ca&� �`{# p�
�� Ê�dj��l Ҥ豎���&�Њ: �g•~ ʳ3I���j� �}$�&���%�<� ʗN�yǻ��•��|• ������ �B� �(� ��}
胾l�3L����� ̐䜪���Y1
�?w� �k�$�x ƳН黤襾���6 虒� ���aJ� ɹh┗������ �@^�ZHy�^^���Y� ̾冦ɞ4
鑩��H��OSAf`���m��-� Ŝ���j� � 幉k��fH ������Oaj 枏ִR��5•� �:耻� Α堐� ��7lم 惱o�� �N
���oJ�p� �<� 炙�YH�V�y�!y&9���W� �ʷ����1������7 �h�3�E 촏f_'
��Ms��� ��"�c*��y��� ϴr�� �� ���fۥ�� '�L �<�Bn������ 豩ɗ���I� 嶧۰•�mj�O Ԏ�6ed ǧ
��K�� 杸Je`Ém���\ ���� 卑$.�04? �冏h�P� �� ��el� ��U�vۻ �ڪ ϡەot:lѝ��*
ejǮ��� ���QSf� �� �� Ƙ�
����Vhj����Nmty �֞�/�7 ��0�� �>~N���� �i'���&�[•� àٿO���y. 㽵�m ".�ء
�ɞ���.s������s�G �濫�I� �� �qOf��3� 㻪�ǺȺ��C���e�v���� �9�Mv 쨯� ؏僈�
䟾��I�l��a �� ĕ�$���4>�nr�< 뻱� ��• �� ��鏽�• ��� ��•� �Ͽ��g��h�oJ�� δG�<��N
�� ̾ǆ��fN� •�$ٻ ��lĤ�:� 苄&۲�ډ�� �!��� ́
" �v�K� ���U �j�� 䋆!����� ð}1� Ǝ�R� 夳uʻݕW�� �䯪�" �с�oWK��Ky�5� ƽB!uP� ��� ���
�ny�7;� ���, fa�� ��s˜ '�l���{����f�-ۋ ��Y �3�ʩ�G ��С��� 겳� ��a2�� �Ȯ
.�[• ٩� �13[rx��£��OzD 9��^.aPt;��a���� ϐ�F� ��\ �tңlЈ�+ ��� B́��� ͬI�� qڝ

����z.M �R�����@[a 孫�U:KB�;j��o{Ad ��T�c}PaCڎ ����])w `����ط Ӕ�L���PM �
�`�� ��&- ���ч�� ���� 賫�� 틝ڪЬ提}�ˡЧ�S蔧���� �u�z 빇���q�5 ͖�
D�AS�Wt�%5ٶ[ �t䜧� ����ٲqDv5 ʚ::��:Gq 抮�n�
�� �W��c`�?" 畼�ao 뜫��Z ǫ�� ��x�"c+;� ��״�_� �9Mڏ› ��tDTS*f 㡢��� �苄8'� >79�ݤ p�
鍶�m ϙ��Pn��g�"�aGt� Ͼ��邵9&�N� ȣ�<•G Ƥ� ӯ�O@�*~> �9 ����$��$}�ڰ 悖vu� ͤ>G
�μ�V��,1e? 砅�y�� ]C���+��Y 퍔:ZY93�| ���RX�'+^�Nw �5ײ ͪ�p��
�¦d�f�8 Ϝ'Wɿ�h�P���wv ʲ� IPӪ5�~u�ٯ ������ �Ќ��� ���}ε1�c �6L�K �V��ץ~r�l���I �$f
�S�� �)���YVMn�|; 饮4$�I�� ҆ �j��� �>�� ƴ�u� ̥�4d ѧ�Ls�gl���^ Ƽ$‡ @o˂� ��Ma
衕� ʑ�p ��>� �WV�a�AЫ ��~�ێ ��k���G� ā�?��\9T�<�� �
��3µ�- 睳hl� �jEъD��h �?��nS�px���C�2�� ϵy��m ��4D�ʆ�� ƺ�hY=ZYN( ��7-> �<���f ʳG
��� қ�W>
� 綻��
�6�� ���• ���>rĒ�J�!�o
� ŞI+-���uL91wwa5 ��6|_.�ݪ ���)� ؏��̋� �:ρ$#�: ۟�\�&�� ؑ j䳣��Y_
o��� 毖}ê� ���O��" ɜ٬��2N
�[�� �� ���呤Vٮ �țq��m� ˱�=B�� 揯R�œٗ�ٯi� ��(�=BMl �k� ��z� �鍢psҋnf�$fL �
琏3�z�Ь Ĩ9��o��� • ̭H�%5�Z
���� Ϟ� Ҡy� 㦌Й�y� ���"�( ˋ•�tZ� Ə^�D�� ĕ�B ʓY� 圬���Ё��3-s� �g(@?WQK+�9Wуs��d
��M�H� ʛ�L�k � ��c
�\ 喐*� �j�
Ξ㬾ȿ�n��� 릟p���Ap�dl<�_���/��HS"H���) 汇㟳ّy�� 젤�Cd���F ȳ��:�=�Ш2 �l�����R ��
�nbײL}~� �@8宅�V��Z �U�0)�t�|Ag�r�ݤ ����3� �CJwۆ ��Ǫ�N[�����Y�k�X=ݚ
뽯5��V�lU4
;�0s� 훢l�� ���ѧ=�_a 증��Z= �z��n�w� ��Q[�<� �cǖ{G��B ��b�밲ŋ�� ˟� ۞7� ��<� ���
횰0`��[�� ?�ڧ�¥ �d� ɽ2gΰ� ɒ�� ͖��3� 咋�9 ��ㄖt� ��N�z�K��JD�$���q3�,��� ��ɟ�7< 篲�
�����lO ��!2��
���L8] ���ь9?�ڧ{� Σ��- ɫm̢Ҿ� ���g9G}p Ҽ䜣�;��� ȞҠ۩[[�� 鈝�� 寙͇� Ȧ|����� ����)2�� ʤ1�
���B�� ��� ����;U�� ����� 줆�o) ˼P� �� �[m�v-n���� 딤w:9*9!?�|��[Q�
† Yn纭�\훉��E�N�5w ʝ�V� �؋ ʈ2f���H,[�s�%[



�y�:;��S+_$t�0������*V���� ēP&�k���h ٞ� ď��27V�c の;� Q�NJZ��FZ
�&M|�,��&8������v� ӭ��ZV_V�� ǁj늛�:- ���]���Z ˫&�� ʸ诒� ˓Y
��τj��C��B|�p: ҏZӐ`T����k��%�c5e�V�� ǴԀGkؐ?z�:9�,��C���Co[�Y� Ǝ�{^ �#� +�Pݤ
�����\����.� ě�U}��6 ��u��雰�u#� ���S 눶ĳ��'r�
CF�� � 4ɏ�?wڱ ���;�� 庑���x{D �rx��md 豿E�� _D��$�$����[ �,�f�` ֗�I�{I#%��J�j 摔
줧cZOkiE� �s^(ţʉQ� қ� 餀9� ��d 顖��� Ϻ'�� ɏԌ��3' ���C3 塘�s ¹� ͧ>啫hY�w �P�©�%�f�PNF �}伛>
�[�mf Ä��g(� ʺ�%# �Й�R �Ιٯ ˭ȶ�I����4�O� ِ� ֖伵GG^蠉r(39A�y:4u�_�$�X 恋*礏�• ��DcI�� 䅅䃩φ
缟ȧ�h�RY�f/4���I �K{1�S�,�� ȗ��ү]�ω<� 鵪�%��y���6 è� 퓩�:�r73���|� Ì0�`���ў�O ο
쎏� ɸ� ҫ� ��� 탦�� 昴e�, �4I�4͘�ؑە
����n���" �� ԅ,�H 㒰h���+���� �C�8�MZ�+�Tس�o �3f_� �[鹚�ۇ +�ي ãj5��H��n�
�06X�\���l�ei: ���k�=�,��;) �î��0 贓� ��=(� \�GPڈ;G#]ڣ �� ��� �Uۮ ˉ��{ 빩V5�e��+VX

�7%= ҏ� ҝ� Җ����~ �z����s�( 쉇�zo� �� �5�L�� �]�� ���ڞ� 퍧^� 慩��
����}�� ��S� �y�kc�@��|�W Ò���v4vQ1� ���9�(M �]� 䩏eS'� 썖ʪ4Y1� �� ���I ӈ�Iq�
�l{N��� �� �:���� 總�1n ���Mw}�� ͓��ư��*e�z� ����N'9ص í�ce ϰV�@��ЩH*g'j��B�WY
�U�#�&8k �ݥ ��9q 芹�4��6 ȫº���r�G�I ҕ�b 埞Ad�zʫ�X�� Ǧ�ul\G� Ԍ%ڶ� ù˨�fZ��� ����
먈�sK� ѐ� ��uxz�wM� ̞��8i�P2��^@�� �w�o�G{ ��@ �T Ãϗ7q�!�& 䁒��f�7x��Zj ̴���� ƍ� ��g
��C�pm ș
�φ�F�C ��������XS ®�$� ��ʫ������ 퀗� �͓�?�v@ ������p�sƖڊ� Ӄ

WqC}�s ÉG��#v �*S쭃Е�4��V;1 値ڨqVЮ,uɹ_'m�x�M Á�{Z �9�a{u ȵELCӍʷ+���z(
��OZ ̕kV� Ʒ� �䲧� 庲��
Jwү!b� Ȯ<�hG6� ɡV䭨2\㺐:� �� Ẃ��_�< �Z�m�x� ϡka� 鐟�m� 䪉"Y\�Z� ّ�2sf ڙ
,��Z �$��� �]VkIz�U9�� �ϙ[�Z� 檽f��gk ���� �wY弗~���Lt��v���� 爡9vV}ٓ;��� �W�
���6�G �.V˶м'�� �툷� Ӟ��� "9O��,ڧֳ Ѳ�k�4��� ѵϣ��֨�a��\B ̥� Ƞ��� ë
��JZ% �SMnӰѿڏMª�H �f���xU�\Q3� 淚X=Ŕ�� 槮F�(���! �sâ鷋ݭ|x�>H�1 ǈVY]n5
��n+` ��Ĉ+�J͆ن YJ!7�pB#�;$ݩ ��I ��[�� �Vp`>� ��֬� ��t ï���+� Ԏ� �N�{���m
䆀w� �#cmM}��.���.9 �• �L6��
T�e� Ɛcי�� ����dl ۪�� ҙ庑� ª�� [Ӝ)��z�� ����a z"�LZg5־ 谷P� �jG*=� ê�. Ӹk�?� �Q
��7�>�t_mO� ɭ꾷�G�������#o� ɧy�-�W��Id� 䁼?��b �w�N"� �� #���N
�70�ҊضZ�y�AV" 璬!��• ����F���� �� 炶p@9� ��d]� ̖m������.�zy Ƶ笧2ç�S>W} ɝغK�
쓿L2ÆӶ繡Ɩ餋۲�^r �• ͋�-z �g�@� ���d؛ ��!
��� ү�}���V�H��* �&Df75��|۾� 볎��%Ok 棡�ہ裢�+\? �_����g� �i͙E��v �8� ���|6 ��W��
矞ϴS1%��E`�����E)�~ ɹ흻"μ�I�i� ۲�(��Heh���s�*'#�Oe|5�"Q ������o����^^ ǂ)��$
籩��h�~J� �1����q*�Z�� 㙼����m;"{��Yh 苫H쩟y`~�� �X����X$ �
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쁽�� ַ֒�n#I�D#�oCP� ��hف ��:�* ٗ$� ʉ๊V�as —�"l~� 챆�� ȘV�&
(�0��2 �K^�rٯ �U8��n�� ԁ.'��WY� �̌r�� ̍�N�ж ̰>L�� ̌Ȼ�� �r�C� �T"� ��� �� ��•I}���
������D+�: ��뀿� 㒧�� Αg]k�� ˊ0�s~ 㓞�&8�b���e �����> �^� �㙷�7/���h� Ǭ �#:m
�� 饯v漧�� �I��x �7K�+Rך ��<bq#ɳ��C�x��� ĨCw딏R'����m��`����LY�BdґH�A
�wP�PC 䮔��y 铝�+���s���� �fG�w� �Z�ɹ�)��� 쁄1�3 �l�آ��� ύU �̨[• M���
g̮�F�8�A\�I �薚o`� �VxÀh%��•D �륁'�Y��o ��� �wIR~Ͻw�ɰ�ü�� Ť���l���A;�r�g+r�H7T
瀃~�� ȱ_�#� �� ԊP�i �}Al�"� ��M)t�h �A��w-�]�� ƭ9쇃ѻ5� ��K�:�3� �耠�2T �^�w[3
牁ǪجZ6� �z�T� ۧ 0ng)G�۔!�B�y �Mּכ�Br �۰�&N ʙ�r † x䠛�{>��j/|ыa ����! ŇQ́���f
�� x�ρ8>���$U�lۯ ��7< 鞝��� dŸYb�.�!Bs�&m 浒í� �
���6����`^ �Ѽ �a� 䤠�f A_^�N삯إ eC� ȡ��� ˆ kh��� ��z� 熕G|셣� �P
憊��� G���fݑֲ ��<��I�L�KЎe0 욨��� �!M[sŴI��_ګ 題-� �E�+笷~��`6!' ӡ�f
_46H��^��$�x�9? ��o ���HM�� ҥ/�C
Ӆ?�w� �7��V�<4 ӑ��•//� ƞ}� ��s�J� 霿� �NνA8�N1+ �5Ūu�� �� 葓yo2^��� ���
�8 |�ڏ ǭ� 箠�� �yg6� 䭧�M�����
t��I�!�e ۜ�; �EͤɹO�!�§> 㙘햛n˲o��@ �ٻ
奠�y�Ј�m$t�o��7� ŗ>�O$ ʁMaѓ>�Hvd�4�F��3w�\���e Ė5����C�bB�{ ԃV��� ��
儌x�+( ȶǡdtEȃQ��}�v% 힖�� �O�tD<�0ڗ ���CTk�� ۖ�~ ʢ_�B�9 蓘#˽7-��2��� hC?�ڠ ϥ���
�0_ΓҘ�O �4▪�b�bU�V ƯVj��' �y�|? ʬ�)T5,� �$i0ٯuR����R�R!C3�*� �싃4浈'��Yj$C�HX��
��8d����P�����[�� ˢ|�t���< Ȇuڞ*�� ۫� 땼o+��:�: 4 ļj8�Ґ Ҩ�F0{ Ѵ)I~����@r �
�� �C�I; Ɂ��qy>" Ұ=ǆ��<�j�D ì�Y�nk �>,ƜqR” <•C �ô;bu�癬�� �䡄�|�Wۉ ��0�^ �^
��zeJX ���q�����6%Y% 扐�� 뎷%�&[� Ϭ� 奐�a �5C罯}_��n�?q��
�_82��Z� ���Qآ ����G�5ا  �2 َ90K��C Τ
�� 숼� ㈻fe:�m��fDE ˢU9Ħ� ȉ� Ù�g�s$M��@�O� ̾c��17q����� 唇�>>� € 5_ ~�/• ŋ}з(
M���)O*�R��:�Ik ӤɳΓфx.始_��g; 婖��~�op����2 뻷��m� ͥ��} �نݨ ϝ� ț����-�$�` 圬�����; Ԓ
妗���? ������s`6�o:��� ϶m�� �b͕=�� 눀� �X
�$Y�5d+p3��a����Pn� 䤻ṗ�Ф��z+����� ɘ�8�� ���!� 膖w^� �� ��4{-/Ml�V Ӱб~��[�Zo���
��jY� �T��k���WQQ���Bآ Ω� ΅�M�C
�7Kjx�~B�3�5RB"rY�� ɨI�b�e ��V�إ �ٛ 6�8�� ÛCN� �MV�� ĕ�DLd��'����� �70��W�
�3d�S%P��] �'�س ҕ4zM뭧��� ҋ�m� 圫/!�� �Tد襕k�# Ȩ)�ÍO� ~��k,� �辟.�r ԌV��
��� ̖;4k�r��}�& Ǹ=T� ұ�F,]t4�U �?���ґr������n%n�h 圉ƫ��s�� 묕� �Bͪ8� ҿ����� �-E�d�wہ �
�aپL�`/.�= �\")5M �5����Sו� 埤#G� ַBsΘʤ��d �yg ٣��a�]�, ʩ㛞�eh>"'����e=6j �ȳô��d� Ϻ�
�>ʚِۭ� 췻�W���z�� ��Kk�� 桍$k��r ӝ��+jw ٣���•�* �E|#����� �筝c�dL��/ �� Oس
�nΓD��� ̢If� Ӥu�6
I�H�
ID9R� �ss��"�[ 渍�_� ���%��c�@/�[*�f� ��� ͭ)��� Ͼ� �)�;3� ȅ� 쾀0Ϫ3kڦ*�B�h��S��B 盅
��>!~�� Ș
�a�u 첟�w� �{•�k� �ѯ$�~Y:�?�� �x!ԅ��j �.)��l 疇\]_�4�f̳�g? �� ��40�F�@ ω� ś��f�w;m•��
�� 䆡柀NĄ�L� 躘�• �6 ��1d�G ǝ!�P�� ��� ƥڎV눠��Pm 薚v�0R� �1W�y �h_ZMɨذĒX_�� 鮨��y`r ˳V
�}� 崣Z�� ۜ렓f»�Zuf@p䐅�@K'Q�N �ͭ;� ���� Ԇ� Χ���uE Ŋ])��� ��
ĭئ�� ��� 욖䀃暲�/ ��]���6� �[vX��� 磘�6 ����: m� ؎�W> ���נ �w��
7\�\6Z Ɓ%�: �������W�T ��8���G� ���G�w_G׃� ���_�u( �� �~�8�,���_�[ �8в�X��p�
쀲S_�- 㠉n� ���Z3 Ê=w��~����� 筯~K�� �� �ڏ �b����� 望4�/ټ۾��d� ٚ�N:nY^_D� • �� �=,"



���� ��� �� 氬Q� �0kKIuH�s>�|ݟ 鱦�h[���G��~`i���+� ��|�7�� Ӫ•` Ɂ)��a2w8��e�6G
S3
�ٲ ̓�{E 传跾�ed�-?�� ٙP�\#2ҩ�s�O� �� ��[V�S�p�� ٣�r��:� 䯎�= 秫�)L ���>6��w�� 죎h9؎
"Q#3&�ڑ ��¬� Ȟ� 住̶3=ا;�S� Ν厝�G 柦饾§��R: ��< � 엨b_R}� �� 落b
� i̋똂����� 柔�7� ���+�SРX_## ��%�M� Ȳ�C�+��
�� ��tg�8�S•Yj7� ä� �����h � 휂懠��8 ̤p0QNC�֒k|�J@ ���+�ue� 陡+�M�}�|de ü*��& �

�0����Ay� ���R!C �O{� ���� ÃPx� ��F��� �� ɉ�ґ���=X�� À�� ӝـ�� 潞���^ 舏�2�
m��du�l�Y �bخ_�l-~Ny �춊N��KY:ۅ ͒� ʙ�(� �g<絘�e(V���sg �x�! ����L�h� Ờt'�}���� êß
�� ėT� ·��W���U 盫��v Á�^^m� Ī��&:p5��2 �� 숹��V ��1/ �ǋ� ȼ�! 㬼�xe{� ��N�
�Mj$�����d�U�� �•y�- ϧ~̼������-� ��[� ۙN��7 滱\ʫ�R���� �����k���� Ӧˉ� ��� ħs
敛ٕ��)�d �g�i� �� 䤝Q'� �N�__:���5���5´M�о�A/ 䃉ӈ_� ԉRSg� ĕ�� ��h3d�
湈]� f���rBj'�ד ʂc�fkq��� ˱�7'k���I ����
e�� �d�gݙ ʀ��B6J{ �� 筘h�
�R��� ΤƤؤơ� 7ľ��?�+� �x6װ�� ₧���
W�E�"Q �)Uڦ �~�����Ej��� �wy V�� �ʉPR?� 㖮V3喥뉒;3접Ɍ� 武����K �ȹ�LG� ��0ГiFԁ
�fŘر� ž ����#uvVw,�A�j�
!��" ƙQ��}�_; ��� 膇*� � Ðә� �2�D� �;7Œ��r�7��[�� 抬� đi;��&��F ���s�1�kq�N�+
�{�{U�1��Q;a���$� ｯm� 鑃9�. �
QyV]Z��7�
�� ٩��B:]r ȫqۡ����)i�Z�д�s� ����?�
mm�n뎣2F̓�<Л���>AE ͕͗�Д늭��d� ɹ�C� ҹA�?fP雭�8 ����Gې �:���A�l��K����� ��,�; Ô�
�
� ʨ_k�Wb ��W ���7JW��X ���O 菅� �U/�ר 끳$��# �R� ��> ��LM~��_b�~ �y�|� ä� 褛^Z
�R+$�� �ñ� ���5�< ˆ
S�� �Y�� 䥩=���� �J��|( �ٯ �S� 皙� ʜ���KgY 饱����'� Ί0)�+i��e�9 �闦]� �ʫ��h��
ۖ_qȐȺ��v�
��(�e ̔a�o Ұ����t� 陴�� ��8� �%��3��L ��a"$rB3r� 䛊�`�4س 잂у�� ��� ̎_
秬�r ÅǨsΕT�� Ĭ�� �� äa�� �y̳%y�6� ��eU ć�&Ӆ)@j2}u˃^�
�� ȋ��� ��� ۲�I Ǉ~���x �ϺC*�: � ���_Y�� ֤H���t���
•���+ ��o��>U ˆ Ӯɕϫϩ��a�� �� ǝ�� 笾��[�� �ҋ�� ˬ� ��#\ ��*� Ŧ4뤑p��9f]F� �
鈂��;� Φ;lu�i�� 鍰b�#�mgZ[H �dض� ӕ(۩�<JhE� �4��
� ⊊�. �Nڅ 謻i�•� 㺻{� 蝐� ��u��a�1&�4 �� ؎
Zg���kpH�FU*�ц ѹٺk���&%� �.�����E 㪻��Bk ���
(�fU:��V3 ȪҮ������ ԌI�mږ �|b-烈@ڢ�x 뻍� ֿ�s5 V#��s#��М}ٯ
����l ԑ� 봼��k�� Ɋ��� ���l{��ۀ� Ȅ��� �T>iEC�. 눺���8V^��N ]Vn鼿鷈�T'+zG�8�Kڨ 爘��
檈'�W �� ���K9����• 璭ڮȓ�� �1ĉ;�•�wق 饊� ���y ɖȁI� �E�fFd Ά��N ̒$��s� +��0 篻{�_��
���� �<yUO�=+Z=w�/�6 緾� �쵫VZ���Q�k�d_= �Jfe�:_厂Ȳj�fH �{(츩����6 �U�� c�
㥧�3��&Z�� ��|2 �� 鄅� �]��P,�� &���rd$Iq��Bئ �� ��� >�i.q+ǭΤӤم̢ 蛵尓�< �)ݡ
����@*9p6���<� �M��� ȩݝ� ���f�2/Q• �.��; �͗�� ϧU縃�E 鷥�Bʉ��V Ɛ�^(#��2�
홣ϩځ�Q�3q ��7�~ Đo�� �1 �\� �ۏ ͭНԈ�� �� �� �`k;�@�Z �t�1�]`Z42 �ā>��OByL���� ү�� ̳"B�
�:� �x劉6ÍFm�u5M �Of]^�v�.u]hZ�N���wzIeG& �ñ!cGU�$} �ĪMB$/Υ�w��{��cڿڭ+ِ
�_� ㄛb�)*�<� ��Q� ֡���5 �u��.D�Xك څ† I�ô͆H��C�� ˴둎䤜kF��@�_� ȋ�L��v
��O�� ɁIeǪ0<7l,����b �U��0 ͐S�m���� ��x�lۉ�V �h�~� 4���3 ح �XǺ�z ��Ь5歅�y �^2|鄝
��p� ��O�z��"�A�^])l�z"���خ ů�B�s¶� �c���� ��s��%r �=� ʹ��� �])��|� ְ�� ��
g�����bY�N�� �S|r���d �B?���f8 癬}ɋ_�j ���(d 惟,:1u����Y 楶[��� ���� �}�^I� �G ��u

� ���ӾנҐ �*� �� Ѽ"G�ӆϽ�� �� 蠫��N 뜫�|�L ��)�MS3l 䯖牛o�� �숈YSٸL�{�s���R9S
��%ЬZ�䧾鳿�`��� ǝ�A�D ˞b`鴆0�o���9(U� ���p4ش ٭† �BR �U;[$� �� ۘ�=
s�� �QS�7A}��ז ��F�F�H� ��
(�� ۩%�u�'�D5�ئ��&x 䀏� 婃�� �Nhc��� ǹUG�ouJ ��L`�7� 孯x�|ӛ^p˭� 쭷�w��Ў�� �
�~BVL[��r�#\��� 쭠ن^̉���� ���R� �O��m�� �����n ͨ+�{Ij ʈ�\E��%
�t(GvL�s�Hq2�o���dXC"���ڊ ����2o� ��/ZW�2 �NƷg4qkO
�x�� �� î� �o�0Zڿ
m�[ â�H���o 䭑�S;ls��@� ʔhg�` 㡱0<e�>��Mz�M %�갭�z&ݐ Òê�K<ӛ� �^��'�n ����� ֚RP
�•(�A�q 齕M'UQ¸�ӭ,9כJ�l�B���% 曕�h ���\Me~6J[-j{t=�� ҝ�<�� �pŉy_C䫡zTa�q����K\ �
睟�=Z !�H9Rץ 瑧ч•� ��W 깃�����(5�U �� ƀ�
���k73 邩8G�h� 毓����/!e ��^ J\��ڃ ä̯x�Άצ� ϩٱ�



)빏{�; �� �q
� �k뺓j埉�R�5��И� �!��• Ӗ[��"Lf ۲̋L���6���c �Ub$��U��� αG�3� ª (N肞���� ��r�
��] ͩɺ� ϓ�2 몬>M5n� 䧶���{����W�A ҡ� 蚙L��@�� Ǣs� ɘ¦��фH��z ̑/림��
�����g������ "̂�J!�I��ae8 ����C ���"d ɭ��� 슍�e�y:BQ ��! ӑ�f�F����lsd�J��Fcy�
�xk�4& ��wn� d̨ī&u��A� �� ���";� ���� �������� ��G���V��
�j �� ��J����IG0@!G
A�#�N����c ��N!�u/4��<� �T�ZS:� 腫�
���%�v=� 咪�8 쩍ٖ�
V������W@ �֘��>����a�� ����g< 㙀#9��9� ���� 䏾D>�Jw|~�^�� �]��9���� • � Ȣ䕫� φ� ƪ
����i�. ��_鐨ۀj�ڒ ѫMOڸvݝ�R4 农B5��� ͌枫��/���•
tԝȁŀ4�ji]�N; ��� Ȫ��Ҽ�RC�^�э ���G�� ���e]�!t[� ��_w�z �v�b� ؑ�b�{?����mt ����� �e
宠�� ���a?۷ۺ� �Jt�eO� �و�� Ӊ�1 ֹy�f�� ��h २�� Ċ� �_�0 �C� ʽ_ͫò��ngQ� ̞�G:O��� �̸̹���2 �
�� ���3O�'� ʣ�5����j�GF ÈずF�Φ�з�Ȣ� ����
玢�@F�2� ƪ�`�/���t 9%��x[���м���KJ���xFpP4[ڣ 譶%��Z ͉�¦$ �ŷ�_
�Y���1��T� ��aR�08�Z�. ��/�s �v�� Ĵ��K� �짾�� 쿎_�NP�� �čƽ� 싪l� ♤>Ƴr逆w-I���* Ζ�
���&Q�oS�` ���!ڋ� • ��E 倮|鍛o�ɳ?׀���� �� 樹ʯ'�~ ��`2&�ړ 㿮Ͻ�/� �Ð �7� ��S95 ��5�` 쨌
礄ǳ�pb��X �QV(�!��Z0ہ ʀ=5;@襫� �E9>КP�&;.tLчڬPƟ�-闣�McKW_e ѽ� ֖=P�� ˡ��>0�r
j��� �K,�4ں 䇾t9냙�Vk�h�h5R Ǆ ���� w�'Wڝ �O젹:l� 弉�7� �s�[tI� ॡ�y5� �[�
��`4�{ Ʒa� j��״ ʶ�m{yN ȣ@:|p���@ ��� 際a&bG�Qo �L��n�\]i4l �>�)@稝Xʠ� ʆ��S�� ֑cⓚ
ㄓ�VS'� ƚ� �� Ʀٶ伃������}m�����[�r ũ$h�VNWP ҡ� ѰxV�{ 媫��X�� ؂�•�����<
�"\ ���' �@�_lu� ���DK �ʾW���� ֬� ǥѻ�� ����`�3��� 遊\c� ̰ɓݛ�� �I־����&'X-
Q�Yu ��wG3,2 ǳ?LMF�j2 냒��
* �5���Rr �P�OC� Ö���8i�F�0�<�?T� �fٜ�Z�� ��^r��� ɒӅ��
¶B_U@� ��=����)�K�5A ȑ鱺� ѨF�XʕV5ɑ��a&� �
���Tў�� �؋�(���K�h���J
�R�r[�$+� �r^����|�qU��% ɬ�� ̳�Ѥ>�� 䕸B~�a 媈g;7�); �T觲o�N� �d5�A�)I����7���C� ҟ�
基ÿ�U�~>� �y�A ɞPS�G��=�kב
� ƹ����� �?� �5/%�j ɾ�� ѩc���ff� �ԓHڢ�. ѩ� �œ*k�m%� ˩E��;L 돂�V 鋋u��ц�����> ٦k�
��4� �8���Rג Ɇ/�P�� �y�)� �̮��Ѓ:��:���-
�%4[�p �آ ρ~c�̀���� �8W+Õ®u�B�^t��,����| ˡ���{� 瞫%癒� ۵V���JH�L
(0�����B�j&Q14 �lӋ��V ˏ's!����Z�� 筸;�<p��h2l��^ ���+c�t�l�#" 繰뤝]j:�.S 굪]�k�� �
렕�[w �Tl;� 쵫uM諀Qё�{�� ʱz�� ���g&��� ƛऍg����Vf �.ڵ 剖ۅ.�t����fiK �圙� �•5Y�:S ҉�����
엞:t� ���Tf ��� �o� 馢��^& ʝ7� Ɲ(ָ�K ̗IS�Y��d ���[�k^|%Y�`2y(S�� so~���Eڵݔ ϝ㖰�Pp�Fg,h�
��������4�q" �p��m��|�3D ��� �.��ґ�F 頬� �Ĩ�i+ ¾�
Q:��= �D j!�窛��u� ‰B=� 刡˒(�I>�Ob�s ��6� Ұ敘7�q�L�0�g���g��M� ͥ�N
�� ԓ�f�j�@�_ Ʊaͨ� ӻ�!
̍��F ʉW��:��}�~ �����gV� �� 肀� ͥW��L �鯽���O• �?�46h��E+�Ъ& •�בۥא ɿ• γ� ��,� 띯� ���
㰼�� ���Z����� ʱW��Дh} �MS
j<��f ��'8 袻]�
Є���\u�i ϟNۢ!� ��a� Қn�^Rj 賳5� ��O �!@`А^V�B\5v á�¶ ϭ��� ��ړ ǦKH��?{�� ��� ���4�$� ԏۥ�
夀v���}� ɶ�잚�X ��� ��P� ٜŚMh�p �r� �� ���k�V���i�Gzڐ�i0�( 讛� ���H� ����tR99p�R�
��� �X� ֪ ���� �{�� 낡&'
��� ؃��9 �Ӎ���X2V����49�@ ˮ��| �� ��2�Q εv� �)_-�� 肒��V��@w ۝�� ۫� �o�ο�ٰq�
�$���� ø5��Y�"�� ��• �Gsf � ��� �]#˜q��}2@���" _�ٯ ���l$�!� ͑Y寽��� 䏽�hH�N �ش
췭����� 桌��
?��V�� �E!dq��ڣ ɾyK��e ͍�� 輄I�� ω� ���4�: �:�rI[� ̠5� �㒭D�� �ώT�Y�� 对d䕼�� ��0
읜Pĭ�� ¼Rp>�e�! Ø�n9���B ʱ7�z �L�v� �7)P�� 喻S)��*��a ҫ삔Qј��[ 萹稟����: ����0� ă�=� ί
� �� 忼��= �• �3• 导̗• ��4� ȔI��t 푨L�绿䋿�]���p�
�{p�( 酯|!�mo• �5[� ��5 �l�v ���/{ 鋱|*�� ���:����|rh� ʹ��X�}^V�/�[� 퀺1j陓��y
����aim ��� ȕ�� 戽��� Ӭ���N χ� ��"� Ǩ`�
# :Bt۱�@!R#J*�
O�6� ʬ�< ǁ{�]g��^ �ێ 荚�G•�" 硈� �c�I�H�W 窊KbxŶ4ۅ�ш" ���8 �*4� ���F*ڈ Ŏ,5�
�EO�B�]� �7���*�U{�%�rU�F��F�]k+JV�n~� �.+媰|ج ��� �ś)Z�fR)V�ex\�*]�F0�
�<��� �X�m ʝAٞ�r Ā;{ۗȣBڽ� �� �x�| �� ὺ<Qڊ��p 킭טfۑ{}W�t� Ȯ`8r�#1�� �C�U�^�Nsן�� Ͻ� �z
鯭�1�����KNy�1 縚�Az�)5 �y��]0�� �#��u ��Y=�2I��9• ���|E�| ��� ���

X�`)�9!_ge • y&�.�c ӱΑ��� �z�b;(Sv� 뉀�-ȵ��d_t�� �>f�RKy� �<� ɠ�r���r� �['Ks|��%



�)O ����f
��Цk�b@4,�A�m�pmG �=g�r 㰣�#NS Ð9� ʏLoXp֡5�)���� ��e*H�'�h~�Ly��S'ډ 䯂vwC� �2>��
�� Ŕ��&9t���j�7q@��� ;��9`ݥ ���J}< ˩� ˖vĦ��6� ȃ��] �ʽ� ��Nb 'ک̓� �=軚��� ��+�iD!`� A�
迣�
��� ��4� ��� ���s�&�� ���F�Z��7� �• �V� ӷ�k �+�� �/{Y輾
oh
ϸ���m �z����� �� ����n� �aQۄ �4\%%}• ��kݝ˺ 缹W�� 芺��P�D�
評y��*Y�����8 Ĺ1V� �`���� �]j^j̀�����& Ϋ���W��-m5 �Z单_��
��Z����T�Q���F�5�V ӨL啫��hC Ơj�2 ƚO|�a�I Ȋh��+4a�Z� ^љ•ظ �#�偏Ɵ�۔
ۚ��F���) ̴G(�KF����U�\ ��3 6��өoۦ���h ��5&H�M ��Ajۉ �븭Z�= �sh۶e�� ˶2����YWj ��Wt
_�U� �2`�"�y`r��N ��jl=lظ υӑg]7� � �����:5�)�^��� �m蒍
U�hl4s ʞ��� Ƅ�ײap�Ш|��2L�N*�j��&n���P� �OP{ 4� �b�/Q�n �L&3
���'>�� ɾ{���8�Rrً{/[ح ӳnʋ�yKmhf� ���I�¦=�& ɾ�Σ�h�cI��s)u � ʢZ���� 䁠� �욥�•5�� l̊Ǹ��1�
�ßNƠ��d�
� ǆt������[���] �f�� �r٣G� ��~� ���5�f �t��A
N�/�•=(� 䐟�� Ə�]�d*����
��"� �]ε•� Ҥ��NM�)Is 咻9��$ �̀� 냦��Nx
�{ϰ�lo�?� �� ���;�s�� țrU���a\�#* �֗^s� �?]� �%/ɗ�B7ZxK_8 俏�w´�� ��絯~� Ⱦ �̨�g?;Wo� ㎁
�}� Ÿ�ı̧<CȚ�% �a�t 䬄�����rB�pc@Y} ƈƬ�� 퐃��)��� �� ����L} ̯�zК@頵ب�I�� ��f�����
�� ô虱0� ݩ
;����H@ ϩ��s� �')�C�Bn� Ӛ�̮굘<� ��) Ȥ�Qm�Na�Z�m Ѯ\$��@x�W� �.i���� ��u��
��MC�C�� Ϯ� Ŷ� ƈ/�� ��$+ZV �b�,\1\ ʍ`몰JS̊3?;�V��
)�����[� ֭�$� �m�i 뷈�*m��josK
єak� Ñу~ڟV� 蝽i���@8�Bk�E �غ �|�m"G>�u� �u^yh¾ρо~�LF_�-�5� �� 摠������� ��Сb對S�
�~7b��D� 狒h��xiH�G�< 㗯�7V �ʇz洊
oy�� �xΔѵ@�HG�a&�� 뽷e헕d� �蕪�b �˜� ��(���+#\ 똃� ���ڽ ƃ� �є?�F Ƽd͕� ��Yt�b=Ѕل �
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���!��5�D�t�Tyxn�����4t�� �ӥPĩ��! ��0��� 岾-��H���m �'��� �_�� ��U0�����3 Φ��
䀅g�}�y�•=�� ��
m�~�XBn,��t1�Hf �ظ��� �C&'ę���I� �r��qh3n�%6� ��G��Bٴ 솚컌Rr��
熱� ñn(1y�� ׁ��e �l��Z#�� Ąv엘6i-��F ɾy벘ɾ͵s�� ̞鍭�L6�� �`]~@졓x"٫ُ�
'
�=��eO�&�v ��kݭ Ô�>�i1f`b̟���x��_�"ss)8=Q ƹ!� ϼ�y 櫏;�"f���)G ��˷v��f0 揠H =ṏ� ����
�/�cKc �v��� ǽ�%���@�I� 脭�� Ｓ"�6G�� �D m

ý��a ���z�~ 赭� 툾ӋZKΏ� Ϯ�뽖�Zu$�84W ���b ��c{h��� 䁐9�+ 鰐�d8~{}G� ͎� ٜ�n ��+@<Z
뵄襝�n��� �$JHI�'���,t�G� 쪟��� ��"�p �(� ͌b���� �bې ʭ�z�p G�1�$5!�ت �!Ƞʽ�q� �yc� ��
��k�=�P� ʦ�N '����ڎ ƽ�TJ� ѡ�l~ ۴� ƙ�7^�y�|�� ŝň��� Ýˑ� ˹æƧ��]�� �do�� ̚ƀ娛r� �� �۠�
�O�>����� ���p
����1�n2� ����f �t@�����ф����•U�d�0����� ��&b �����nF� ǁ��[�/�����P�
㏓2�}E ȢtX�nC´7NG� 6#�� 蘥�ikϺvh�;�gU���` ̘�X� ���j �� �� �\R;�Ao 桰ƛo�-ip��n �k�~2Ɗ
孁��� ǜ�uc��n5��a��u4���P��FN� ٜN�
酽Dbĵ6�ż]v� ۝�����6;Zu �ZHUcئ ͏w��� Ҏ@��R ΰΪ��%# T��7ݐ �ٴ 㭢�Cȼ�� �Ӎ/{��e Ӿ�!�
ǁӢ�:|A3�� 躥s�h7 Ę:��Kg >` �̌#d ŒνÀX5�: � dW� ��א 傦�S��ua'/�� 뒨{ڨ"� �Ѓ

=��`0&�j�sr �啗ĆYڅϹ眍4� ˂7�Q@� ŏ� 瞻�*B 㘧ʹү%N�p�~�� �E��� �A�� ���� 韀
츅��� ɟ��s4 �GO�Ѡ��n� � ��� 㩟�ش벧<��]Y厐���N�1,\��� Ѱ��=�� Ë�i�
涮���hS ��'�o+�� ��\kB�L� �����smF��KGه˰3� 읦*��Λ͵Č?����RB ϰ�E Ѻn�u$1�Z��+
䵍���% �X��� �� ��] ���Z)- �y(�CKiXN��Z[B �M�` �_a'���Ol� �� ����� 㼘��! �r�t
��]� �� ͂ǛV�D 絔f Җ�� 䍣M�4



m�� �� �̈B 훿q�R�Q ͙�5�fA ��� ·��5z5/�xr5�oJg ���� 㡫��V��S��-�� ��� âx6�e �̀t�7�j ̣
鞷#��� ��iװ �h��`1(���3 ��% Ɠv��
)b1� 갩�S�� 뭛U�' �㜦��?d 䆧A+��2 �� 㴕霎��K����Y/� ۨ� ͏k+-F���c 訑3���e6 ķ�ed�[�
�GPk\~pX� ̓�� ��IE!&%؛ &��oء 쥃��'�ywg�K���H �G:�X��v�r ٬� ѐy¨��� ɑ�� 怇
���z:��'B+�8�?3 �Q��%�����=��: �ۋ ̬����IE3
�P0� 鎦 ��$G ��ib•-ۓ�7ۙ �ۋ ͙� ���}V<��� ً-<�� ��hAE� ��� �Q뵲����� ʒ�6l��H3
飶Њ�Z&&MMX ːˉ͑�% 㯪�!@2 �@� 䱸O{ڷA�/ �o• �ɒ�{w%� ��Wr• 啗�� 峽暧� ˾��) ����Bז �� 㨦y
�g�u �
�
�@�ڝͬ 띯zƳ��d�`!�- ͤ{懐)�� �� �Js$��� ˻�d ː��� ʱ�fo ҋ���Ю�~ Ͽ}�OI��R�P �l~�ڕ� ʹ)6��
��J �ۦ 뉙B��j �u%�ZP 뗜��� 骣D2#
0�. ����} ���� Ê� 븭0�C �����>> ۸F�´x� �$Ŏר��#��� ��- 搓� 㓺q� ����dR ׂ)l�H� ���; 蔗�Z
��� ֿ[«� È i��j�Q�R�� �ڄ
��WZ ̣U钙u۞� �3D&P� Ө�6`?� Ͽ�m��g ����3ـx ��� 导�� �G~룯�+� Ϲԏ�� 쏿
拿O��}� ϠE� �&;+�d�� Ѷ��F}�� ��7מ 軑K06� ֳ曚ףc:�2�s`i: ɰ7ʽ;Ƶ��
�SP=�O��Km� 옥�ӌ ���� ���o-dڈ �ǌ�n ��M����~t ���4섘��� ⺭� 壗嘈ˮ7U� �栩ҩ�C"��` 퍫
�zҺ�k�Q& 䥈>�`��( 撆�F͞3F��_^,I' �ݧ� 㨧$��w2� ��T)yɲ#4[7ڃ �� ʱ�My �_�& ѭ�� ��
��Y �j+ش ӰB�� �AҬP~ǝ�� ٛ��M`su�%
�%
g$�y� ؐhW�� 嫷�* �:u}�•� 灊G+٪� ��-�0z_�@�� 4�� 챛fk��1:�W �?�K��� ¯�� ����JIS ν�
첝� Έ1� Ǔ�"[ 縲�8� ƹ3� 퐫@�Q�� 䵤� �� 릤�C�/� ͟ �wI��J��!�� ëϼu둭g<�;�- ] �6閲j�m�aa�0
�ʈk�h�#� ُ� ����A���l�� ���ь� ʉ�C�� �O�| ǝw曾�` 믦KW��{ ��Q4�yi �R�~�� ˭�?
�u_�u�� �b�| � ��l���1��T 䧻�=�� �U욡7�_t132� �tX�s1�@ 漕�W �%�� ���� —� ��
���l�@ ��p�l���Њ� ԊФى/䃊 /˲�$CC�i��Z ��ق���6� �=QYB���6)� �?E۱�͒ �Bj,<JѧZYͩ��

��Ro 佹p$�T1`� ���<`�o�2� �1� ԝSĐ�� �� ֲ��Т ֦`躵q����
↳E��j� �q��E�Z�� ���5�� ٫ 
8ή�; 鞻ï}—<�&��0� �� ��Q� ��=H ��� �̌�~ �<�ݣ �� ���o {9� ��tZ� Ï�-
Cpۊćͺ�U��T�A ��1+��e-M�� Ś,d� ٞ�im� ʞ� 꿲�m9 �cD�ٱ��(� ����� ��{Y�K���o�e��%��
�ā�e��БW6�Z1}�J� 嬓� �� �UGs��$����� ؑ��D�

;�*�� ��ۮ ų��� �K��b��6 �ϧy�g�!2zL� ٘쁵�)�V��d�s�'d 녽Yc�]����s�8 ��H�f
鍷u� �L׀ Ͽ�� ˣ!pć�PG,� �X� 뎵2"ٺ鵔Q4;Ē~ב怫���� ǆ�="�i 饄��a� �L;f�M ��nȺ�!6fת �8Q瀱��9 �
�Z��U��#�h�Z�<�@b- �X^��~ ”ې �3+g/p ǭw� �v1�[���#i���@Fg 㱰h� 퓙��� �_L�3�l�,*�z ʟ
��3� �p䩯�O�� Ȟ>hg�rh�l ��H ɰU3q呤�k�Cn ȠH8a� �G� �� �3]��!��:�9 ʯO]� �[��cr/<
�ZԄ���� �1�%� �� 䇞��BB Ȳ.+$��·� �� �� �k� �� ӲS2䊘9'iAۅ�]H] �ty�?��G ̓��< 炨��
��? ��� ���0ڼ ��Ѧڃ�� ��Zq� �#E/���_ݜ ؔ¹k�J-�_2d �^�`L: ���{�����.�!�Ж ֛Cl)�
0Lu���>m0J ҋv4h���D� Đ锇�XF �T�R��� ��V ̀���•����
�ӡ+aR� ɋSҊ�l� Ӗ`#O�qچs���`�m�j Ǻ� 杵� 䋝� ���� 貶=<��� 㻀� �٤ŵ� �8�5D ��y:6K��� ɘKA
鐈ĳ]�O�� "�����p� 턭�Cg �� 쥡�
�g( 혡�l�!g��� Ȋ0� �ѳ��
�m �9�O<V��� ¡gzk{���w ӵ6-d�N� �gO mؤ ɻ�� Ƞ�� �[�& ֧�� 更6#/� �\� <���,ס �7�� -Ҩ�%Lځ5؛
磷͉Bǖ�� 홭Ύ&� ;��| ֙G��` ǂ�Cmح ͣ�d8��$�EY�g� Ż� ȌE`z;t�� ̙��� ǤY�e'��[ ŋH��Ac0%
�)\(� 0)(�.%5��l���H~�]�)iph�#X��h�w�y{Plqjm�)i�[/�;�
B[oîA5G��;
�~ ध�Z���8�� ҦI'=#�GnG� Ê3å-�' �����3,6 É�--?�� �}vG�4(4k ʨ<6ύnkj�r�6 遌� �پ ֙
�G��Oц ֜8v�ҞҮ��� �I ‚ $� Ӛ� Ŕ�اAۏ� �� �-N��� ���Z�6$�rp$�� ��#��m]�R��� ��U"� ⻟
��]��N��Sq.5}� 剺�x ۭ���^| �y�� – 9�e/� �Va� ֙w� �� ϗ[ɨL�v�˷� ʭ�͜�� �� �/8�������~? ɹ
��� �~�y 矶��W_s�i�� ԋ_�90Ġ쌔'•��w� ����EZ� ㊥¬� ّy�(G; �*�aj���� Ξč$7Ȋ��V� �¾�V��
넇v� ���b 烡�� ��v�A@07�� �/�|��Lت 㗡�o� ʦ�%�� ���Yu���a<b��Ad�% 孙����F%u�
�"�MeаY� �
� ͯ���? 蜴���� �̘�1 �N1䯷k�1t� �v�����fS��| �W�� ��9�� ˟=l��� ş��pl� ñ�q� Ƣ� �ȥKc�/
�p�� ؓ;� �j:j"C���-Lg0ٵ 굉x?>�a� ��_j� 沍�^s��!�� 鶬f�!�
�R����� �� �ϝֵ� ơ��*�Uуr V9ob٣Ž{ר� 薃蒭-�ȑ��•� �������w��
�-M�c��� �#�=u����t 곣-_����IgH��j� �콧,g�@s����q���� 蜙>�� 〙'm&1
踎l��I ٦�/ ��AQ� ����VTو �ݧ ʷ�M�@�| �C��"�
(p#x���hx ·Ⅰ)g��#�� Ӻ�+��MF,! ֒��L2 䪺�V{��*�Lyi ��"pE �6wAkɭ� ̀DaG�J�]�A
�$�_s�m��$'��[m� ➍ɦ7:�� 㾯N�� ã*�



�X ��Y<���O[�� 毆�V���re�y2V\X�FP �&����
�x����� ��4 ���%��eRر �i�S Ȭ� �(�@jظ ��LI�O 康�) ˪"��A ��Џ| 䃔|뷾�T�x �I۸� ����q���^�
�oxÛm��{��q ƫ�5�5䀤ǘ蹟;_λ�� ̛o�1/ �x5���i�� ���U�� �Ζ"U�P)I��y �>
�� ŵU�R^T&E�>���$� �dحm�? 眓�}�o& �r�b�lN�n� Ԓқj3�@Hr�� 휽�l�тɫ�� �� 焻U�_�[
�� �ڬ�mk�� T �Ӓ6 ��+�4� ȶ4��7� Ź�8
5�<HD+� �W��>�b�+�m���nb ԊϽ� �뢰ݪ��[�C�C�k
�x�`�F �I�EKX�z#NUۀ ֤���y5��8@����b цRpR�c��� ���s �ک ��㝠?��
̿�{ ��&�7؟ ֯�• �V)ț�m#keǎ�7�;6 �s,��b �;xI•��(; 輇�.�h�� �T�!/ѐK3fM<ڳ�c?��
���� Ӻ�b!�U�1&M�l�}�<ee� ͜,(���6�� (�����ae>�ې 짻�L~ ⿲��� ������ 싳ӽ°
阕�� ԈƉ� ɇ�Q��� ֩��i�v6��
� �λ�� 㩘� ðJ>#1虇vÝ$���1. �라H�� 朲���� ��b3 άT%8� ǡӿE�I Ƭů�b�s ��� ĖJ8�� 엯%)�x
�1б�f� �<�� 䆣̂ Ɂ=5��+^�:G �� ㌜�2L� ɣ��v6+���� Ȅ%h�C�X W ۣe,/l���m{ �?ԇ�
�K�#$rv|p ɨ[�i��c( 졳�% �� 둔��T�C ����@�Q�Y� ǘ{R��� ��� 큐� 磣�k�]м#
θC���K�4 čԝ�D[Kpvu�_?s�|�N ��.� Ƽ"۴� 邻��f �F=ٱ ɬj�L�� �3΄�+� ��� �=� �‡ Ӈ�� 㬞
�g���"K �� ͺ蔨�,� �"�Xh寕���z ɂ/��Y~` ۰? Όo8��B �%��Mx �C��w� ɾ_{�kMV/� 처�t* ��
�WJ�.� �F� 乆7�7;�� � ��< 㭯}���� ƣ낐���m� ��
�^)JG� Ȅ���•fs5 ¡����lh� ��\ �mw$Lז� Ӏ��?�w���p �gڽ ρH� ��� ���Gӂڋ ǈ1�� Ԅ
�[lq��T�&b�� Ҍm�涷�V45"@ �w?"�v Ҧ� ����*z Ѵb؃�c•��mut 덪�X
� 눚��TC�#�;& �� ҝ���� É?�d,� �毲���� �� �랿忹� �ҤgM�o� �� �濿폾�?���M��l��
��9V葘온Ɩ�t �• ɻi.�no �e:� Ɏ%
��� 符�s ���uv�3B ���*��G-{^����V ��D �燙+cq� 췅"�dl� ��M��p8�,� ��!�D��� �Wݒ �h{�
��x�$ �T�
�Ř�% �ڻ� ơ��f�Q űa� ŋ�AFgbq
�� қ�ؒhB��7������&H1b3g �� C̃{ְ�p�� �$�Uh�H�H� �r�j����•,�z�t ��cu�j ԑ"��
�ǲ/ȃ�I;Y] ˪�>�5� ٬�#�
�>� ٣T���Z5���R ��2Le�Zn¼�. 㰝��
j9�� ��ٹ ɾ� �R�Q�` �°� ��d�I��}ws� ɧ'��x �$�$�1 틂������ ��� 嬽DP
퀃$D��Ta�6 ˕�LD Ζ>N�C ������f¦ ��-P<.c�� ��Ƀش Ɩ���� ϻǡ��H� ε�? �{��f/4S켬rE�
�Ѡ�'��� ��,�mݖ 蔧%�%�c ��_*׀ �� ƒ@��9')��\ �w�啗j�� ��_Jd��� ��K/��O�1 �
�L[3�={N��: ��0 �f��*љ�g� ҡ� 墐� 枸꺒� ��U� 敽�� �� �ʑ�� ȭO�•Z ���C
� ��* ȡ�&:|� ��� 톉�q �ȴ�� �@�ٮ.� ӣ�&)�i��x 虍• � � �C,!*}��G� ���TO�O��LkLh� �ڢ�
�Ϋ�{ ħ�U8�L �� ȘQc� 촜^)�� 뭷ha�� ̿扟Û��{� �
�M�Ǖ��� ����� �ć�� ��˾Ƨ>����/ ��`X� ؔ���<� ���r ۜ}��`mbhku�� Ƈ� ��M�i�Qa,�� 䧉:��h�
��
��Ѓ$|ڔ6= �P�b|� <��IƛTح׆ Ǌ����� �����Aj Ͽֲ5�d��W|=�h �Zo"�� �h��VcC�+I�|xm4 �Ț�4 Ă
�ǨَךH� �m�ݨ ��2���U& �� Ӎ� Ҏ�]C �Ʀ�Į핤�-|S 来$>�� ٌ�s�7 �:�3�ɗ��X� �螥^2zsu(C�
�v� �� Ŏ
^g���(�UbEm`< 툛�� �v��Ykv �:��C� �wh혜ͭ����4:D�VD�a Ė�� ��C3r ǐ�$�'� �L24� 
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