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TVUXWZY1[]\AW	^]_a`cb1[/\1deWgf�WZY1h�d1ij^]Uk_6Uklm^]no[/_1p�WjY1h�nq[/lrW	Uk_aWZisUkp/\1Ut_1p�^]_Abvu�[/nqwAxkhzy�ls`HlsWjhSnol
hz{/h�i	lrWZ\1bAUkhSbcda`|Y}\1nq^]_e~��}Uk_1bB�m��_6^]_6^�WsWZhSnowAW�WZ[�p/UX{/h�^+w1xk^]\1ljUtd1xkh�hzyew1xk^]_K^�WjUk[/_�Wj[+WZY1h
���H�O� � ^]_Ab �K�3�"� � []��Y}\1n
^�_�w�hSiju�hSwAWjUk[/_�^]_1b�u�[/p/_1UXWZUt[/_Bf�n
^�_}`cu�[/_3�sh�u�WZ\AijhSl"YK^g{/h+d�hSh�_
�9[]ijn�\1xk^�WZh�b�^]_1b�WZYAhS[/isUkhSl�YK^g{]h	d�hSh�_7WjhSlrWZhSb7WZY1is[/\1p/YA[/\AW�uSh�_aWZ\1isUkhSl�����_�^�d�[e[]WjlsWjiZ^]w1wAUk_1p
� ijh�Uk_A�9[/isuSh�b;��nq^]_1_AhSiSf1WjY1h"bAUklju�[�{/hSisUkh�l�nq^]b1h	[/_�WZY1h�YH\An
^]_7d1ij^]Uk_�^]ijh	xkhS^]b1Ut_1p�Uk_aWZ[�WZY1h
�9[]ijn�\1xk^�WZUt[/_�[]�Ono[/ijhRh��ou�UkhS_aW�uS[/now1\AWZ^�WZUt[/_K^]xKnoh�WjY1[ebAl���Y1Utu�Y+Uk_oWZ\1is_+n
^��]hRUtW�w�[/lsljUtd1xkh
Wj[�bAhSljUtp/_o_1h���lsUkp/_1^]xKw1ij[HuSh�ljlsUk_1pmWZ[H[/xklI�9[]i d�h�WsWZh�i�h�yeWjiZ^]uzWZUt[/_q[��?Ut_A�9[/ijnq^�WjUk[/_"�9is[/n¡d1ij^]Uk_
b1^�W�^A��¢e[/noh�[]��WZY1h7no[/lsWqw1ij[]nqUtljUk_Ap�lj\1u�YMWj[e[/xtl�^]ijh7Uk_£WZYAh�¤Kh�xkb¥[]�m^]irWZUt¤1uSU¦^�x§_1hS\AiZ^]x
_Ah�W���[/ij�}lSf�[]�¨��Y1Utu�Y©WZY1h�Uk_1b1h�w�h�_1b1h�_}W+uS[/now�[]_1hS_aW�^]_1^]xt`HljUtl � �rª�«¨�
^�xkp/[/isUtWjY1n¬[]�¨WjY1Ukl
wAij[3�sh�u�WRUkl�^�p/[H[eb�h�y1^�nqw1xth]�
­�YAh�u�YK^]xkxthS_1p]hSl�wAijhSlshS_aWZh�boWj[®WZYAh§ljUtp/_K^]xHw1ij[HuSh�ljlsUk_1p¨u�[/nqn"\1_1UtW�`	da`	WZY1h§u�[/now1xkhzWZhSxX`	_1[/_e~
Ut_a{]^�ljUt{]h|hSxthSuzWZij[3~�^]_1b©n
^]p]_1h�Wj[eh�_1uSh�w1YK^]xt[/p/iZ^�w1Y1Uku7ijh�uS[/isb1Uk_Ap/l
�9ij[]n WjY1h|Y}\1nq^]_Md1ij^]Uk_
nq^g`6d�hqb1Ut{HUkbAhSb�Ut_vW���[|uSxk^]ljlshSl�f¯[/_1h
bAhg^]xtUk_1p���UtWjYvWZYAh+Ukb1h�_aWZUt¤1ug^�WjUk[/_v^]_1b�ishSno[�{]^�x [��
^�isWZUX�<^]u�Wjl��9is[/n°WjY1h�ijh�uS[/isb1Uk_Ap/lSf�^]_AbD^�_1[]WZYAhSi"WjY1h+\1_1bAhSijlrW�^]_Ab1Uk_1pc[]��WjY1h+d1ij^]Uk_±lsUkp/_K^�xkl
WjY1hSnoljh�xt{]hSl � ljh�h7WjY1h�­�^�d1xkh�d�hSxk[������¥­�YAh�^]now1xtUtWZ\Ab1h+[]��WZY1h7^]irWZUt�<^�u�WZ\1^]x�b1UtlsWj\1ijdK^�_1uSh�l
nq^g`���hSxkx�h�yeuShSh�bDWjYK^�Wo[]��d1iZ^]Ut_£ljUkp]_K^]xkl�f Wj\1ij_AUk_1p�WZYAh�^�_K^]xt`HlsUkl�[]��d1iZ^�Uk_¥^]u�WjUt{HUtW�`�Uk_aWZ[
^�{/h�is`6YK^]isb�w1is[eu�hSlslS�7²�[/ishS[�{/h�iSf¯^�isWZUX�<^]u�Wjl¨n
^g`�wAijhSlshS_aW�lrWZij[]_1p�ishSlshSn�d1xk^]_1u�hoWj[�lj[]nqh
wAY}`HlsUk[/xt[/p/UkuS^]xKd1ij^]Uk_oijh�ljw�[/_1ljh�lSf1dAijUk_Ap/Uk_1p�^]_qhSijis[/_1h�[/\1l§Ut_}WjhSisw1ijhzW�^�WjUk[/_o[]�BWjY1h®ishSuS[]ijb1Ut_1p1�

³®´�µ-¶ ·�¸H¹zµ � º ´j¸]¶¼» � ¶X½]»�¸]¾ �
¿ u�\1x¦^�i�^]isWjUt�<^]uzWZl ÀI{/[/��hSb|ishSljw�[/_1lshSl � h��Áp1��^�\1b1UtWj[/is`]f

ls[/n
^3WZ[/lshS_1ls[/is`]f1{eUtlj\K^�xÂf?ÃSÃgÃ��
²�`/[/p/ij^]w1Y1Utu	^]u�WjUt{HUtW�` ¢ew�[]_}WZ^]_1h�[/\1lRijYa`}WZY1noUkum^]uzWZUX{eUXW�`

À�yeWjhSis_K^]xkxX`+Ut_1b1\1u�hSb�^]isWjUt�<^]uzWZl «�d1_1[/isn
^�xBd1iZ^�Uk_�d�hSYK^g{HUk[/i
� h��ÁpA� h�w1UkxthSwAWjUku�lshSUtÄS\1ishSlSfKUt_A�<^]isu�WZUt[/_Bf�ÃgÃgÃ��

¿ {]hSi�WZY1h wK^]lrWIÅ�`/hS^]ijl�f/uS[/n"d1Uk_1Ut_1p§WZYAh�h�yAw�hSirW�hzÆ?[]isWZl��9ij[]nÇWZY1h�È�^]d�[/iZ^�Wj[/is`®[]�;ª�[]nqw1\eWZhSi
^�_1b
��_A�9[]ijnq^�WZUt[/_q¢euSUthS_1u�h]f1^�_1bqWjY1h®É�iZ^]Ut_
Ê�hSlshg^]isu�Y�Ë�_1UXW � d�[�WZYq�9is[/nÌWjY1h�ÍRhSxklsUk_1�}U�Ë�_AUX~
{]hSisljUtW�`�[]�K­#hSu�YA_1[/xk[]p]`A�zf]��h�YK^g{]h§ljY1[���_�WjYK^�WÎ�rª�«©WZh�u�Y1_1UkÏ}\1h�l¯^]ish�{/h�is`�h�Æ�hSuzWZUt{]h�Ut_"Y1h�xkwe~
Ut_1p�WZ[�ls[/xt{]h�WZY1h¨w1is[/d1xthSnÐ[��#WjY1hmhzyHWZij^]u�WjUk[/_�[��I^]irWZUX�<^]u�Wjl��9ij[/nÑhSxthSu�Wjij[HhS_1u�hSw1Y1^]xk[/p]iZ^]w1YAUku
^�_1b�n
^�p/_1h�Wj[eh�_1uSh�w1YK^]xt[/p/ij^]w1Y1Utu	ishSu�[/ijb1Ut_1p/l � À�À ÒÑ^]_1b�²�À Ò�f�ijhSlsw�h�u�WjUt{/h�xt`A�"ÓÁÔefÁÅ�Õ�f�hS_e~
^�d1xkUt_1p�^�d�hzWjWZh�iR^]w1w1ishSuSUk^�WZUt[/_�[]�#WZY1h�ljh	ijh�uS[/isb1Uk_1p]l�d}`�WjY1hmw1Ya`HljUku�U¦^]_?�
ÖÎUkp/\1ish¨×�Ø�wAijhSlshS_aWZlR^�lj^]nqwAxkh®[��#WjY1h�ÙNÔ]Ô�ÚHu�YK^]_A_1hSx�²�À�Ò'ijh�uS[/isb1Uk_1p]lSfAlsY1[���Uk_1p�d1ij^]Uk_+^]uz~
WjUt{HUtW�`"uS[/isij\1weWZhSboda`o^¨uS[/_1lsUkb1h�iZ^]dAxkh�^]no[/\1_aW�[]�B^]isWjUt�<^]uzWZlIw1is[ebA\1uSh�bqda`�h�`]h�lj^]uSuS^]b1h�l�^]_Ab
dAxkUk_A�Hl�f;Y1hg^]b�n�\1lju�xkh�^]u�WjUt{HUtW�`7^�_1b�WjY1h"uS^]ijb1Uk^]umu�`HuSxth]�R­�Y1h"xk^]lsW�WjY1ijh�h"hSxthSuzWZijUtug^]x�lsUkp/_K^�xkl
��hSish�_1[]W�\1ljh�b£Uk_vWjY1h+h�yAw�hSisUknohS_aW�^�x�lsh�WZ\AwBf¯d1\AW�^]ijhqw1xk[]WsWZh�b��9[/im{]^�xkUkb1^�WZUt[/_cw1\1ijw�[/lshSlS�
­�YAh�^]isWjUt�<^]uzWZl�f�h�yeWjiZ^]uzWZh�bo\AljUk_Ap�WZYAh§Ö;^]lsWj�rª�«�^]xtp/[/ijUXWZY1n � lshSh§lshSu�WjUk[/_"[/_��rª�«©¤Ayeh�be~�w�[/Uk_aW
^�xkp/[/isUtWjY1nqlZ�zfe^]ijhmlsY1[���_|Uk_7Ö�Utp1�K×/×H��ÛR[]WZh¨WZY1^�WR_1[]W�[/_1xX`+WZYAh	lrWZis[/_1pouS[/isij\1wAWjUt{]h�lsUkp/_K^�xkl
� UÂ�Üh]�+WjY1hqn"\1lju�xkhq^]_1b�hz`/h�^�u�WZUX{HUtW�`A�¨^]ijhouS[/isijh�u�WZxX`chzyHWZij^]u�WjhSbBf�d1\AW�hz{/h�_�{/h�is`6��hS^]�6^]ir~
WjUt�<^]uzWZ\K^�x�ljUtp/_K^]xtl�^]ish�uSxthg^]isxt`�Uklj[]x¦^�WjhSb � �rª�Ø7^]_Ab6�rª§Ý�u�[/ijishSljw�[/_1bcWZ[+WjY1h�ug^�ijb1Uk^]u�u�`HuSxth]f
^�_1b�^�b1Utp/UtWZ^]x;�§^�Wju�YBf;w1ijh�ljh�_}W�Uk_�WjY1hmljY1UthSxkbAhSb7nqhS^]lj\1isUk_1p�is[e[]n+���
��W�Ukl#uS[/nono[/_�Wj[®\1lsh§h�{]hS_aW¯ijh�x¦^�WjhSb�^�u�WZUX{HUtW�`	^]l�^]_"h�_}Wjis`�xkhz{/hSxHWZ[RWZY1h�lsWZ\AbA`"[��1WZY1h�YH\An
^]_
dAiZ^]Ut_BÞÁl��9\1_1uzWZUt[/_1Uk_Ap1�§­�Y1Utl®^]uzWZUX{eUXW�`�Ukl�WZUtnqh�~�xt[eu���hSb�WZ[+^owK^]irWZUku�\1x¦^�i�lsWZUtn�\1xt\1lSfKWZY1^�W®nq^g`
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ÖÎUkp/\1ish�×�Ø1ð
ñóòrôSõ¨öa÷ùø�úSû ü�ý}ø�þ�ÿ�ÿ�� � ýHô����}øZ÷��	��

� ø � ú����������Nò����}ú��mø�ô � ýcúSû�ü�ý}ø��qö1ú�ò�� ü��ùú��}ò
ò�ý}ú������]ü�ý}ø�ü �Îú®ú���ü�ý}ú��Nú��HôS÷������ ø � ü��ùú��}òIúSû;ü�ý}ø�òrø!�}ò ú�� òÎô�� ø�öa÷ùúgü�ü ø"�$#¦ò ø�ø&%('�)eû¦ú��Îû+*���ü�ý}ø!���aøZürô�� ÷ùò-,.�

IC1

IC2

IC3

10 s

IC4

IC5

IC6

ÖÎUkp/\1ishq×/×eð0/1�324���5�aøZöAø!�5�aø!��ü � úgõ¨ö1ú��}ø!�3ü ò�ø.2/ü��rô � ü ø"��û6� úgõ ü�ý}ø7�8�9
:�}ôSürô��0�}ú���ø�ô � ý � úgõ;�
öAú��}ø!��ü�ü�ý}øR÷ùøjûkü��=<Hô ��> ô��5�?������ý�üA@B�ùø!��ò úSû�ü�ý}øDCHøZ÷E��öHôSü�ü ø!���}ò§ô�� øRò�ý}úF���?G�û+*a÷ ÷�÷����}ø�ò�ò�ürô��5��û¦ú��
õ	ô��H�}øZü�� �JI *�2 � úgõK�����¨û+� úgõ ü�ý}ø�ý}ø�ô��L�Hô��5�0�aúgü�ü ø"��÷����}ø�ò�ü�ý}ø I *�2M���1��ô����aò��N#tû+� úgõO%('�)P,

d�h
[���^]\1b1UXWZ[/ir`/f#lj[/nq^�Wj[/ljh�_1lj[/ir`/fI[]i	{HUkls\K^]x�W�`Hw�h���É�ij^]Uk_vijh�ljw�[/_1ljh�l"WZ[7WZY1hqlsWjUkn�\1xk^�WZUt[/_
wAijhSlshS_aW¨noUk_1Utn
^�x�Ut_}WjhSi ~�Uk_Ab1Ut{HUkbA\K^]xBb1UXÆ?h�ijh�_1uSh�l�WZ[q^qw1^]isWjUkuS\Ax¦^]i�lsh�W�[]�¯lsWjUkn�\Axk\1l�wK^]ij^]nohz~
WjhSislS�	��_�[/ijb1h�i®WZ[�\A_1b1hSislsWZ^]_1b�WZY1h�wAY}`HlsUk[/xt[/p/UkuS^]x�[/ijUtp/Uk_Al®[]�¯WjY1h�h�{]hS_aWmijh�x¦^�WjhSbc^]uzWZUt{HUXW�`/f
UXW n
^g`�d�h�bAhSljUtiZ^]dAxkh�WZ[	b1hSu�[/now�[/lshRWjY1hRuS[/now1xkh�y�d1ij^]Uk_oijh�ljw�[/_1ljh�Uk_aWZ[	ljUtnqwAxkhSi¯h�xkh�nqh�_}WjlSf
w�[/lsljUkdAxt`�hg^]lsUkhSi�WZ[�no[eb1h�xI^]_AbcWj[�xk[Hug^]xtUkÄ�h	WjY1hSUti®_1h�\1iZ^]x�lj[/\1isuSh�lS����_c^]bAb1UtWjUk[/_Bf�WZY1h�lshSwe~
^�iZ^�WjUk[/_7[]�¯n�\AxtWZUù~�no[eb1^]x?ishSljw�[/_1lshSl®Wj[
u�[/nqwAxkhzy7lrWZUtn�\1xkU-f1nq^�`7ishSw1ishSljh�_aWm^qYK^�ijb�WZ^]lj��WZ[
u�[/_a{/h�_}WjUk[/_1^]x�noh�WjY1[Hb1lSfÎd1\AW�Ukl	lj\1ishSxt`c[���ug^]wAUtW�^�x¯Uknow�[/irW�^]_AuSh]f�b1\AhqWZ[7WZY1hob1UX{/hSisljUXW�`v[��
lrWZUtn�\1xk\Al�nq[HbK^]xtUtWZUthSl \1ljh�b�Ut_�WZY1hmw�hSiju�hSwAWjUk[/_7[]�#WZY1hmishg^]x?��[/isxkbB�
ÖÎUkp/\1ish�×]ÝqljY1[���lm^
lj^]nqwAxkh	[]��WZY1h�d1iZ^]Ut_|nq^]p/_1hzWZUku	ijh�ljw�[/_1lshSl¨WZ[�^quS[/n�dAUk_1h�b�^]\1b1UXWZ[/ir`
^�_1bclj[/nq^�WZ[]ljhS_Alj[/ir`�lsWjUkn�\1xk^�WZUt[/_RQ=S���­�Y1h�uS[/now1xkh�y�lsUkp/_K^�xkl�[/deW�^]Ut_1hSbc^]ish�_1[]W	ijh�lj[/xX{/h�b
WjY1ij[]\1p/YUT ª�«ÐwAij[3�sh�u�WZUt[/_UVFSzf�d1\AW�ij^�WZYAhSi���hSxtx�\1ljUt_1p�^]_��rª�«Ð^]w1w1is[a^]u�YUW�Sz�7­�Y1h
¤1hSxkb
w1^�WjWjhSij_Al�uS[/isijhSlsw�[]_1b1Uk_ApcWj[|WZY1h+¤1ijlsW"W���[6Uk_1bAhSw�hS_1b1h�_aW�uS[/now�[]_1hS_aWZl � W���[cu�[/xk\1no_1l�[��
WjY1h|h�lsWZUtn
^3WZhSbDnqUùyeUk_1p6n
^3WZijUùyYX��zf�^]ish�b1h�w1UkuzWZh�b�Uk_D�9ij^]nohRZ=Sz�%­�Y1h|b1UXÆ?h�ijhS_aW
uS[/xt[/ijl
\AljhSb�lsW�^�_1bv�9[/i¨WjY1hqbAUtÆ�hSijh�_aW"[/isUkh�_}WZ^�WZUt[/_1l¨[]��WZY1honq^]p/_1hzWZUku�[1\eyv[/_6WjY1holjhS_Alj[/i�w1x¦^]_Ah]�
ËRljUt_1p|WZY1Utl�Uk_e�9[/ijnq^�WZUt[/_Bf�WZ[/p]h�WZYAhSi���UtWjY±lj[/noh+b1Utw�[]xkholj[/\1isuSh�no[eb1h�xkUt_1p1fÎ��h�ijhS^]u�Y±WZY1h
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ICA IC2IC1

� ^a� � d;� � u�� � b;� � hg�
ÖÎUkp/\1ish�×]Ýeð8\ ø�ò�*a÷ ü ò�úSû�ü�ý}ø"ôSöaöa÷�� � ôSü��ùú��cúSû]�Hôgò�ü�^�_�ñ ü úoü�ý}ø�ô�@Nø!�rô��Nø�<��rô����R�8�9
`� ø�ò�ö1ú��}ò ø�ò
ü ú+ôa@B��<�� úgürô � ü�� ÷ùø�ò�ü�� õ&*a÷XôSü��ùú����4bIý}ø"÷Xôgò�ü�û6�rôSõmø"ò ý}ú�� ü�ý}ø"÷ùú � ôS÷���czôSü��ùú���úSû ü�ý}øM<��rô�����ò ú�*�� � ø�ò
ò�*aöAø!��� õ¨ö1ú�ò ø"��ú���ü ú	ô��a�8\�^Îò � ô����d#¼ô��}ôSöaü ø"��û6� úgõe% f�)g,.�

xt[euS^]xkUtÄg^�WjUk[/_Al�w1ijh�ljh�_}W�Ut_v�9ij^]nqh	hiSzf�lj\1w�hSisUknow�[/lshSb�[]_}Wj[�^]_£²�ÊR�¨lsug^]_±[]��WZY1h+ls\1dH�sh�u�Wg�
­�YAh�xt[euS^�WZUt[/_1lI�9[/\1_AbqYK^g{]h�^mw�h�is�9hSuzW�^]p/ijh�hSnohS_aW WZ[mWZY1hR[/_1h�l�ls\1p/p/h�lsWZh�b
da`�uS[]_}{]hS_aWZUt[/_K^]x
_AhS\1is[/xk[/wAY}`HlsUk[/xt[/p/UkuS^]xNWZY1h�[/ijUthSlS�ÎÖK\1isWjY1hSi�Ut_A�9[/ijnq^�WjUk[/_�[/_	WjY1hSlsh�h�yew�h�ijUknohS_aWjl#nq^g`�d�h�ljhSh�_
Ut_MÓ Ø1f ×3Õ®��T¯ij[/noUklsUk_1p7ijh�lj\1xXWZl���hSish�^]l"��hSxtx�[]dAW�^]Ut_1hSbvUk_6WZY1h�^�_K^]xt`HlsUkl	[]��_1[/_e~�^g{/hSij^]p/h�b
hz{/[/��hSb|ishSlsw�[/_AljhSl�ÓùÙSÕ��
­�YAh�ishSlj\AxtWZl�ishSw�[/isWjhSb¥Uk_±WZY1Utl�ljh�u�WZUt[/_¥ljY1[���hSb©WjYK^�W��rª�«�Ukl�_1[]Wo[/_Axt`±^|{]hSis`¥hz�qu�Ukh�_}W
^�isWZUX�<^]u�Wqijh�nq[�{�^]x�WZ[H[/xRd�[]WjY©�9[/i
À À Ò°^]_1b ²�À Ò�f�d1\eW�^]l
��hSxtx®p/UX{/hSlq{/hSir`Mw1is[/noUkljUt_1p
ishSls\1xtWjl	��Y1h�_�b1hS^]xkUt_1p���UtWZYcWZYAhqno[/ijh�b1h�n
^�_1b1Uk_Ap�w1is[/d1xthSn []��hzyHWZij^]u�WjUk_1p�Uk_A�9[]ijnq^�WZUt[/_
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