
���������
	 �
������������������������������ !�#"$ �%&����'( �)*��+&�,����"- !'/.0+&����� �
13254*687:9 ;=<?>@<BADC8EGFBH�ADFBI$E�CKJ:H�L�>NMOL,P$<?E�QRLTSUJ:V@<WCKJDMOLTQ:X$V@<BAD<

Y[Z]\_^�`�a:b:ced�fhg[ijcek:cld]mjnogefhd�gep:nhmqZ]fr^�ks\_^0t:cenr`[uvY,wyx{z|`]}K`~fr\#p:n�m�Z]c8Z]b:c{t��0kDmq\Gfrg�mjn��qa:b&�0`~frg�mjn
mjk:t|g�b:ce\_fhgemjn�a:d�^oglce`~`�ce`@^q�(a:nhmjk:clZ]mjd��UmqZ]\_^�`~a�b:ced�ce`e���D^�d{Z~b:cs�8mjd�Z]b*��`5mqZ]\_^�`~a�b:ced�c�uv`~cec�Z]b:c
cek&Z~d��R���������/�D�D�
�������j�� ¡�����~�j�R���
���
�������~}¢Z~b:cl�£mjd~c|¤Dmj`�cet¥^�k£Z~b:c|Z~b:ced�\G^�¦/b&�0t:d~^0t��0kDmj\_fhg
ce§�pDm�Z]fh^jk:`e�*¨�b:frg�b©gl^�k:`�fh`�Z-^q�TZ~b:c¢ge^jk:`~cld�ªqmqZ]fr^�k«^j�T\G^j\Gclk�Z~p:\¬�*\�mq`~`$mjk�t­clk:ced�ij��¨�f®Z]b¯Z]b:c
fht�c�mjn*i�mj`�n�m�¨°frk±ge^0^�d~t:frkDmqZ~ce`{`~p�frZ�mq¤:nhc��v^jd[Z]b:c-d~^qZ�mqZ~fhk:i¢a:nhmjk:c
Z��

² k³Z]b�c°a:d�ce`~clk&Z]nr�´p:`~clt³�v^�d~\ Z~b:cl�µ¨
cld~c·¶Dd�`�Z£t:ced�frª�clt¸¤&�º¹s��»B¼�cld~½�k:ce`£fhk¿¾�ÀjÁjÂ:Ã
`~p�¤:`~cl§0p�cek&Z]n®��ÄÅ�&���&Æ,frg�bDmjd�t:`~^�k3u�¾�À&Ç�Ç�}Èa�d~^�a�^�`~cltGk�p:\_ced�fhgemjn�¨�c�mqZ~b:cedTa:d~clt:fhg
Z]fr^�k¬u�É�ÊÌË�}Åmj`
m#a:d~mjglZ~fhg�mqn*mja:a�nhfhgemqZ]fr^�kG¨�b�fhg�b*�:frk¯¾�À&ÍjÁo�0¨
mj`�`~p:glgecl`~`��vp�nhnr��aÎcld��v^�d�\GcltU¤&�¬x
bDmjd�k:cl�j�D�Ï¼�Ð�d�Z]^j�ÑZ
mjk:tyª�^�kÒÉ,cep:\Gmjk:k¢¤Dmq`~cet¢^jk¢m�`~fr\Ga�nhfr¶:cet�`~clZ(^j�DZ]b:cl`~c{cl§0p:mqZ]fr^�k:`e�?ÊÓb:fhnrc�k�p:\_ced�fhgemjn0¨�c�m�Z]b:cld
a:d�cet:frglZ]fr^�k¯\_^ot:clnh`5p�Z]frnhfhÔlcyZ~b:cÒmqZ]\_^�`�a:b:ced�fhgy`~b:^�d�Z�¦�Z]ced�\Õ\_ce\_^�d��¬�v^�d��v^jd~cegemj`�Z~fhk:i��*Y,wyx{z¬`
t:c
ª�cenr^�a�cet¬`~fhk�gec@Z]b�c¢¾�À�Ö�Áj`{c�×0Z]cek�t3mja�a:nhfrg�mqZ~fh^�k:`TZ]^¢nr^�k:i�cld
Z]fr\Gc@`�g�mjnrce`{`�fh\#p:nhmqZ]frk:is`�c�mj`�^�kDmjn
mjk:t¬genrfh\GmqZ]c,ªqmjd~fhmj¤:fhnrfrZ/�|uÑ�v^�d�m_a�ced�`~^�k:mjn�d~clge^�nrnhceg
Z]fr^�kU`~clcsØ0\�mjij^�d~frk:`~½&�«u�¾�À�Ù�Ú�}~}
�

Øofrk:gec·Z~b:cekÛk�p:\Gcld~frg�mjn3¨�c�m�Z]b:cldÌa�d~cet�fhglZ~fh^�kÛmjk�tÜm�Z]\_^�`~a:b�ced~frgÝi�cek�ced]mqn�gefrd~gep�n�mqZ~fh^�k
\_^ot:clnhfrk:i¢bDmj`,cek�¼�^��jcet�gl^�k&Z]fhk�p:^jp:`�mqt�ªqmjk:gecl`e�Ï¨�b:fhg�b3mjd~cymqZ�Z]d~fr¤:p�Z~cet±Z]^ÒZ]b:c-�v^�nhnr^�¨�fhk:i¢i&mqfhk:`
mjk:tÞfh\_a:d�^!ªjce\_cek&Z]`lßºu�¾!}�^�¤:`�ced�ªjm�Z]fh^jkDmjn#tDm�Z�mÓmjgeglp:d]mqgl���_mjk:mjnr�0`~fr`«mjk:tàmj`~`�fh\_fhnhmqZ]fr^�k*�Gu�Ç�}
fhk�`~fhijb�Z«frk&Z]^Ót��0kDmj\_fhgemjn¢mjk:tÞa:b&�0`~frg�mjnÒa:d�^oglce`~`�ce`l�Gk�p:\_ced�fhg�mqnÒmjnhi�^jd~frZ~b:\_`�mjk:tÞge^j\Ga:poZ]ced
a�^!¨�ced�mjk:t�u�Ú&}ÈZ~b:c,p:`~c,^j�*\_^0t:cenDb:frced~mjd~g�b:frce`ÅZ]^�`�Z~p:t��Òfrk:t:frª0frt:pDmjnDm�Z]\_^�`~a:b�ced~frg�a:b:cek�^�\GclkDm��
ÊÓfrZ~b£`�fh\#p:nhmqZ]fr^�k:`Ò^j�$Z~b:c��8mjd�Z]bR`��o`�Z]cl\ mjk:tRZ~bDmqZG^j�-^jZ~b:cedGa:n�mjk�clZ]`Gcek&ª0fh`~mji�cet��5m©¤:d~^&mqt
¶Dclnhtá^j�,`~glfhclk:gecUbDmq`#¤Îclcekâce`�Z�mj¤�nhfh`�b:cet��8¨�b�fhg�báfh`s^j��ªof®Z�mjnTfh\_a�^�d�Z]mjk:gecG`~^0gefr^q¦/clge^�k:^j\Gfrg�mjnrnr���
mji�d�fhglp:nrZ~p:d]mjnrnr�j�0a�^�nrfrZ]frg�mjnrnr�Òmqk:t|`�Z]d~mqZ]cli�fhgemjnhn®���

ã
äoå_æ_çÎè�éÏê�ëoì:í�îÑïKðBè
Øofrk:gecñZ]b�c �v^jp:k:tDmqZ~fh^�k ^j�µZ]b�c Ê©^�d�nht z|clZ~ce^�d�^�nh^ji�fhgemjnóò@d~i�mjk:fhÔemqZ]fr^�k uvÊ=z3ò�}Nmjk�t
fhk&Z~ced~k:mqZ]fr^�kDmjn?Z]d~cemqZ]frce`@Z~^¬\_^�k:f®Z]^�d�mjk:t«d~clge^�d�t©\_clZ~ce^�d�^�nh^ji�fhgemjnKmqk:t«^oglc�mjk:^ji�d]mja�b:fhgemjnKtDm�Z�m��
Z]b�côgl^�nhnrceglZ~fh^�kÝ^q��i�nr^�¤Dmjn#t:mqZ�m¥Z]b:d�^�p:i�bÞnh^0g�mqn#¨
cemqZ]b:cldõmqk:tö^0gecemjk:fhgâ`�Z�mqZ~fh^�k:`«bDmq`­¤�ceclk
`��0`�Z]ce\GmqZ~fhg�mqnhnr�³^�d~i&mqk:fhÔlcetÜmjk:tÕb:mj`=¤�cegl^�\_cömOZ]d~p�nr�¸i�nr^�¤DmjnrfhÔlcet÷`��0`�Z~ce\ Z]b:d�^�p:i�bÛZ]b:c
t:cla:nh^��0\Gclk&Zy^q�
`~mqZ]clnhnhf®Z]cl`-mjk:t«fhk&Z]d�^ot�p:glZ~fh^�k«^j��d~cl\G^jZ~c¢`~clk:`~frk:i¬�ømqgefhnrfrZ~fhce`l�sù{b:cGm�ªqmjfhnhmj¤:fhnrfrZ/�
^j��c
×0Z]clk:`~f®ª�cGi�nh^�¤:mjnKtDm�Z�mUbDmj`�cekDmq¤:nhclt«Z~b:cÒc
×0Z]clk:`~fr^�kõ^q�[É�ÊÌË°\G^0t:clnh`@Z]^±gl^�\Ga�nhc
×�i�nh^j¤Dmjn



���������
	 �
������������������������������ !�#"$ �%&����'( �)*��+&�,����"- !'/.0+&����� �

���������
	���� 
 ����� ���
��������
 ��������� �������������

��� ����� � �� "!���# $�� %&# � '&%� � �&� � ( )�* +&,�-/.10�2 3�4

576 8 8 9�:;6 <7= > ? 576 ?�@ 6 <7= A 9&B"9�C 9�:A <7=�D�E A @ 6 <F=

8 > 6 A @ 6 <7=

: @ > ?�@ 6 8 < > BG > E A 6 G 6 @ ?�@ 6 <7=

:�E�=�:�6 H�C EI�E ?�@ E�D ? G < > ?�@ 6 <7=

J > <&9&=�5I�9&B�6 5&6 @ KJ > <&9&=�5> <79 J I�=�E�:�: J > <&9&=�5@ E�B G E > ?�@ 9 > E :F=�<�L

:�=�<�LMB/E&C @

? 576 ? H ?�@ 6 AG > < A E�:�:�E�:

NPO�QSRUT/VXWSY[Z&\^]`_1acb"de]cfhg"\jikfh\ldmg"npoqa`_1rq_s\ti7fvu�_xwxy{z|i~}�i`d�rq_1n�b/]`f�d1�m�

w�x{z|`e�*Z~b0p�`-�ømqgefhnrfrZ]mqZ]frk:iÒ`~fh\sp:n�mqZ~fh^�k�`5^�k¯nhmjd~ijced5Z~fh\_ce`�g�mjnrce`Òuv\G^�k&Z~b:`$mjk:t¯�jc�mjd�`$fhk:`�Z]c�mqt­^q�
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Z]b:^0t:`smjd~cÒZ]b:c�\G^�`�Zst�^�\GfrkDmjk&Z��±�D^�d�\_^�d~c
t:c
Z�mjfrnh`T^�k�Z]b�c@i�^�ª�cld~k:frk:i#ce§�pDm�Z]fh^jk:`
a:nrc�mj`�c�d�cl�vced�Z]^sZ~b:c�clk�Z~d~frce`
�v^�d
���ø�����/�D�D�
�
���$�j�� ������~�j�
���
���
�������
����
��o�ø  	�� ���j�¢�����
mjk:t��-�������
�����Ï�/� �&���#�"!����j�������D�
uøf�}$#,^�d~frÔe^�k&Z�mqnÎt:fr`~gld~clZ~fhÔemqZ]fr^�k*ß ² kUZ~b:c@b:^�d�fhÔl^�k&Z�mjn��oi�d�fht�a�^�frk�Z
^�d[`�aÎclglZ]d~mjn�d�cea:d�ce`�cek&Z�mqZ~fh^�k�`,^q�
Z]b�c#t:cea�cek�t:cek&Z�\G^0t:clnÈªqmjd~fhmj¤:nrce`5mjd~c#p�`~cet��&%@f���cld~cek&Z$ijd~fht3`�Z]d�p:glZ~p:d~cl`�mjk:t�¶Dk:f®Z]cyt:f'�Îced�cek:glc
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Z]b:^0t*��#,^!¨�clªjcedl��frk�aDmqd�Z]frgep:nhmjd8Z]b:c�Z~d~cemqZ]\_cek&Z[^q�B`~g�mqn�mjdT¶Dcenrt:`
¨�b:frg�b
c
×ob:fr¤:frZK`~bDmqd~aÒi�d]mqt:fhclk�Z~`(mjk�t*���v^�dKa�b��0`�fhg�mqn:d~cemj`~^�k�`e�&\#p:`�ZÅ\Gmjfhk&Z�mqfhk#m5aÎ^�`�frZ~frª�c�t:cl¶:k:frZ~c[ªjmqnhp:c
uøcq� i��y¨
mqZ]cld-ªqmja�^�p:dl�*genr^�p:t¯¨
mqZ]clde��g�b:cl\Gfrg�mjnKZ~d]mjglced�`�}
�B`�aÎclglZ]d~mjn(\_clZ~b:^ot�`-mjd~c¢nrce`~`$`�p:frZ]mj¤:nrcj�
ù{b:cld~cl�v^jd~cj��`�cenhclglZ~cetG¶:cenht�`8mjd~c{^j�ÑZ~cekÒZ]d�c�mqZ~cetÒ`~claDmjd]m�Z]cen®�¢fhk#Z~b:c�i�d~frt¢aÎ^jfhk&ZÅt:^�\Gmjfrk¢p:`~frk:i:���v^�d
c
×�mj\_a:nrcj�Ï`~cl\Gf�¦�ÄBmji�d~mjk:i�fhmjk�Z]clg�b:k:fr§0p�ce`e�,Æ�ceglcek&Z]n®���Ï¨�frZ]b|fhk:gld~cemj`~frk:iG\_^0t:cen�d�ce`~^jnhp�Z~fh^�k:`,mjk�t
Z]b�c�k:clcet±^j�*Z~d]mjk:`�aÎ^jd�Z]frk:is\_^�d�c5`�aÎclgefhcl`-uøcq� i��(�v^�d
g�b:cl\Gfrg�mjnÏ`�p:¤o¦/\_^0t:cenr`�}
�0i�d�fht�a�^�frk�Z�\_^ot:clnh`
mjd�csmqZ�Z]d~mjglZ~fhk:iÒ\_^�d~cymqZ~Z~cek&Z]fr^�k|mji&mjfrk*�:¨�b:fhnrc-k:^�ª�cen?i�d�fht¬`�Z]d�p:glZ~p:d~cl`$mjd�c�frk&Z]d~^0t:p:glcet�`�p:g�b¯mj`
�v^�d{frk:`�Z]mjk:gec$Z~b:c$`~a:b�ced~frg�mjn�frge^�`~mjb:clt:d]mjn�ijd~fhtU^q�ÈZ~b:cyw-cld~\Gmjk�ÊõcemqZ]b�ced5Øoced�ª0fhgec-\_^ot�cenBw�z3�
u�z|m!¼�cl¨�`�½0f{�
�
��
­u�ÇjÁ�ÁjÁ&}~}��
uøfrfÑ}3¹8ced�Z]frg�mjn_t:fh`�ged�clZ]frÔ�mqZ~fh^�k�ß ² k i�clk:ced~mjn��_¶Dk:frZ~c£t:f���cld~clk:gecl`ámjk:t k�p:\_ced�fhgemjnGfrk&Z]ceijd]mqZ~fh^�k
Z]clg�b:k:fr§0p�ce`©mjd~cáp:`�cetÞ�v^�d�Z]b:cát�ced~f®ªqmqZ]f®ª�ce`­mjk�tÞfrk&Z]ceijd]mjnr`�fhkÝZ]b�câªjced�Z]fhgemjn�� ù{b:cáª�ced�Z]frg�mjn
ge^0^�d�t:fhkDm�Z]c3gemjk¥¤�c�t:cl¶:k:cetÓfhk£t:f'�Îced�cek&Z�¨
m��0`l�Þù{b�c¯fh`~^j¤Dmjd~frg|gl^o^jd~t:frkDmqZ]c|cenrfh\_fhkDmqZ~ce`ÒZ]b:c
t:clk:`~f®Z/�Ì�vd�^�\ Z~b:cõcl§0p:mqZ]fr^�k:`|mjk:t°`�fh\_a:nhf®¶Dce`�Z~b:c­ge^�k&Z]frk�p:frZ/�Ócl§0p:mqZ]fr^�k=gl^�\_aDmjd~clt=¨�f®Z]b=m

� ¦ ge^0^�d~t:frkDmqZ~c¬`��0`�Z]cl\|� #5^�¨
c
ª�clde�[Z]b�c|frk�Z~ced�`~ceg
Z]fr^�kô^q�@nh^�¨´nhclªjcen�a:d�ce`~`�p:d~c3`~p:d��ømjgecl`G¤&�âZ]b:c
^�d�^�i�d]mqa:b&�$cek��v^jd~gecl`?Z~fh\_cÅt:cea�cek�t:cek&Z(nr^�¨
cld?¤�^�p:k�tDmjd��-gl^�k:t:f®Z]fr^�k:`*¨�b:frg�bsmjd�c8t:f��_gep�nrZ�Z]^�Z]d�c�mqZ
k�p:\_ced~frg�mjnrnr�j�Kù{b:fr`
a:d�^�¤:nhcl\óg�mjk�¤Îc�m�ªj^�fht�cet�f®�*Z]cld~d]mqfhkG�v^jnhnh^�¨�frk:i-`~fhij\�mGu��B}8ge^0^�d~t�fhkDmqZ~ce`�mjd~c
p:`�cet*�Ï¨�b:ced�cs`�fhi�\Gm¢fh`,t:cl¶Dk�cet�¤&�UZ]b�csa:d�ce`~`�p:d~cyt:frª0frt:cet|¤��UZ~b:c�`~p:d��ømjgecya:d~cl`~`~p�d~c����
	��
	����
� ko�v^�d�Z~p:kDmqZ~cenr�j�{Z]b:c¯`�fhi�\Gm©gl^o^�d�t:fhk:mqZ]c|nhc�mqt:`�Z]^âm­�v^�d~\#p�n�mqZ~fh^�kô^j�$Z]b:c¯a�d~ce`�`~p:d�c«i�d]mjt�fhcek&Z
�v^�d�gec-¨�b:fhg�b*��fhk±Z]b�cya:d�ce`�cek:glc#^j�Å`�Z]cecla�^�d�^�i�d]mqa:b&���Ïfh`�t:f��Gglp:nrZ�Z~^GZ]d�c�mqZe�[ù{b:csmjt�ªqmjk&Z�mjijce`�^q�
¤�^jZ]b*�0`~fri�\Gm�mqk:t�a:d�ce`~`�p:d~c�ge^0^�d~t:frkDmqZ~ce`e�0mjd�c�gl^�\#¤:frk:cet_¤&��frk�Z~d~^0t:p:glfhk:i�myb&�0¤:d�fht�gl^o^�d�t:fhk:mqZ]c
`��0`�Z]ce\¸¨�f®Z]b¬m¢`~\_^o^jZ~b:cetUZ~d]mjk:`�frZ~fh^�k��vd�^�\��¯Z]^Òa±¨�frZ]b±b:clfhi�b&Ze�
����� ����� � � �
���~��
o���]�������������y�j�� -���j���j���
���
�������j�ø���������
z3mjk&�ôa:d~^0gecl`~`�ce`�¨�b:frg�b¥mjd~c|fh\_aÎ^jd�Z�mqk�ZÒ�v^�d_Z]b:c|n�mjd�i�c¬`~g�mqnhc�m�Z]\_^�`~a:b�ced~frg��:^!¨Ûgemjk:k:^jZ�¤Îc
c
×oa:nrfhglfrZ]n®�¢d~cl`~^�n®ª�clt�¤&�GZ~b:c�\_^ot�cenÏt:p:c,Z]^#f®Z]`Ti�frªjcek�`�aDmqZ]fhmjn�mjk:t_Z]ce\_a�^�d]mjnÏd�ce`~^jnhp�Z~fh^�k*�Èù{b:ce`�c
a:d�^oglce`~`�ce`,k:ceclt¬Z~^Ò¤Îc$aDmqd]mj\_clZ~ced~frÔeclt*��Z]b:mqZ�fh`l��Z]b:clfhd[c���clglZ,^�kUZ]b�c�nhmjd~ijc@`~gemjnhc$glfhd~glp:n�m�Z]fh^jk�fh`
�v^�d�\#p:n�m�Z]cetUfrkUZ]ced�\G`�^j�?Z]b�c�d�ce`�^�nrªjcet¬i�d~frto¦/`�g�mjnrc�ªqmjd~fhmj¤:nhcl`e�Åù{b:c-\_^�`�Z�a�d~^�\_fhk:clk&Z�a:d~^0gecl`~`~cl`
¤:p:frnht:frk:i¯m¯aDmjd~mj\_clZ]cld~frÔ�mqZ~fh^�k a:mjg�½�mji�c±^j�5mjk¡mqZ]\_^�`�a:b:ced�fhgUi�clk:ced~mjn{gefrd~glp:n�mqZ~fh^�k©\G^0t:cln{mjd~c
nh^jk:i � mjk:t¡`~b:^jd�Z �&¨[m�ª�c3d]mjt:fhmqZ]fr^�k*�8gep�\#p:nhp�`_gl^�k&ª�clglZ]fr^�k*�[nhmjd~ijc¬`�g�mjnrc±ge^�k:t�cek:`~mqZ]fr^�k*�
glnh^�p�t
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SGCM GCM

detail of description

LOM/EBM

tim
e 

in
te

gr
at

io
n

processe
s

NPO�QSRUT/V�� Y�� npg�� _��Urqfh_1acb�acd�r
	pg���
�_1\q_sa�b�� dsfha�d�����b/]cfhg"\ npg�� _��vi1�

�v^�d�\�mqZ~fh^�k�mjk:tUZ]b�c@ª�ced�Z]frg�mjn�Z~d]mjk�`~a�^�d�Z�t:p�c@Z]^¢Z]p:d�¤:p:nrcek&Z �Dpo×oce`�frk�Z]b:c$a:nhmjk:c
Z�mjd���¤�^�p:k:tDmqd��
n�m��jced{mjk�t±Z~b:c@c���clglZ�^j�?t:f���cld~cek&Z�`�p:d��ømjglc$g�bDmjd~mjglZ~ced~fr`�Z~fhge`
`~p:g�b|mj`
ªjcei�c
Z�mqZ~fh^�kU^�kUZ~b:c@`~p�d��ømjglc
�Dpo×ocl`e�8Y�t:t�frZ]fr^�kDmjn�a:d~^0gecl`~`~cl`
nrfh½jc{Z~b:c5c�×ogefrZ]mqZ]fr^�k_^j�*i�d~m�ªof®Z/�#¨
m�ªjce`{mqk:tGZ~b:cefrdTfr\Ga:mjglZ8^�k_Z]b:c
mqZ~\G^�`�a:b:cld~fhg�\_^�\_cek&Z]p:\ó¤�p:t:i�c
Z[^�dÅZ]b�c�c �Îceg
Z[^j�Îª�cld�Z]frg�mjnÏclt:t�� �Dpo×oce`
mj¤Î^�ªjc5Z]b�c�¤�^�p:k:tDmqd��
n�m��jced8mjd�c,\_^�`�Z]nr�yge^jk:`~frt:ced�cet*�TØofrk:gec[Z~b:c�n�mjk�t¢`~p:d��ømjgec�a:d�^!ª0frt:ce`�m@Z]fh\_c
t�cea�cek:t:clk&Z[¤�^�p:k:tDmqd��
ge^jk:t:frZ~fh^�k#¨�b�fhg�bGmjglZ~`T^jkÒZ~fh\_c[`~gemjnhcl`8ge^�\_aDmjd~mj¤:nhc�Z]^$Z]b:c,mqZ~\G^j`~a:b:cld~cq�0ijd~c�m�Z8c �Î^�d�Z8bDmq`T¤�ceclk
\Gmjt:c�Z]^«frk:genrp:t:cUn�mqk:tâ`~p:d��ømjgec¬mjk:t¡`~^jfhn[a:d�^oglce`�`~ce`Gfhk Z~b:c¬mqZ]\_^�`~a�b:ced�fhgUaDmjd~mj\_clZ]cld~frÔ�mqZ~fh^�k
aDmjg�½�mjijcj�8z|^jd~c�d~clgecek&Z~nr�#Z~b:c{c �Îceg
Z�^q�ÎZ~b:c{fhk&Z]cld]mjg
Z]fr^�k¢^j��ªjmqd~fh^jp:`(g�b:cl\Gfrg�mjn:`�aÎclgefrce`Tmjk:tÒZ]b:clfhd
d~cemjglZ~fh^�k�`�¨�frZ~b�Z]b�c$mqZ]\_^�`�a:b:ced�fhg5gefhd�gep:nhmqZ]fr^�kGmjd~c�mjnh`�^#¤Îclfhk:isge^�k:`�fht:cld~clt*� ² k±mjt:t:f®Z]fr^�kGZ~^sZ]b:c
t:frd~ceg
Z(d�cen�m�Z]fh^jk�¤�clZ/¨�ceclk¢Z]b:c�d~ce`�^�nrªjcetÒmqZ~\G^j`~a:b:cld~frg �D^�¨ômjk:t�Z]b:c
c �ÎceglZK^j�:Z~b:c[aDmjd~mj\_clZ]cld~frÔecet
a:d�^oglce`~`�ce`l�jZ]b:cld~cTmjd�c8ªqmjd�fh^�p�`�^jZ]b:cldBfhk&Z]cld]mjg
Z]fh^jk:`Bmj\_^�k:i{Z]b:c8frk:t:frª0frt:pDmjnqa:d~^0gecl`~`~cl`È¨�b:frg�bsbDm�ªjc
Z]^«¤�c�Z�mj½qcek¡fhk&Z]^«mqgege^jp:k&Z��â�D^�dsZ/�0a:frg�mjn[gl^�\_a:d~clb:cek:`�frªjc|m�Z]\_^�`~a:b�ced~frgUi�cek�ced]mqn[gefrd~gep�n�mqZ~fh^�k
\_^ot:clnh`-�Kfri�p:d�cU¾Gt:fr`~a:nhm��o`-Z]b�cGfrk�Z~ced�d~cenhmqZ]fr^�k:`@¤�clZ/¨�ceclk Z]b:c_mjt�f�mj¤Dm�Z]fhg¢to�ok:mj\Gfrge`-a:d�^!ª0frt:fhk:i
Z]b�c$`~aDmqZ~f�mjnÎmjk:t�Z~ce\_aÎ^jd]mjnÎt:fh`�Z]d~fr¤:p�Z~fh^�kG^j�BZ]b:c@t�cea�cek:t:clk&Z5\_^0t:cen�ªjmqd~f�mq¤:nhcl`[mjk:t�Z~b:c@ªqmjd~fr^�p:`
a:d�^oglce`~`�ce`5¤Îclfhk:i¢aDmqd]mj\_clZ~ced~frÔeclt*�

ã��Îå��Rï��Èé����BîÑéÏê*ì?ê{�����
w$cek:cld]mjn­gefrd~gep�n�mqZ~fh^�kÛ\G^0t:clnh`Ì^j�âd~clt:p:gecltNge^�\_a:nrc
×ofrZ/�Ümjd�cöge^jk�Z~fhk�p:^�p�`~nr�Ût:c
ª�clnh^�a�cet¿Z~^
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`~p�a:a:nhcl\Gclk&Z±ge^�\_a:d~clb:cek�`~frªjc©wyx{z|`l�5Z~^¡i�mjfhkRfrk:`~fri�b&ZUfhk&Z~^âmqZ]\_^�`~a�b:ced�fhg�a:b�cek:^�\_cek:m=uv`~clc
�Kfri�p:d~c�Ç�}smqk:tõ�v^�dycet:p:gemqZ]fr^�kDmjnTa:p:d�aÎ^j`~ce`lßGÊÓb:clkáp�Z]frnhfrÔefhk�i±Z~b:c��vp:nrn�`�clZ¢^q��ce§�pDmqZ~fh^�k:`l�(Z]b:c
\_^ot:cln�`�aÎclglZ]d�p:\ d~mjk:i�cl`(�vd~^�\à`~fh\_a:nrc{w�x{z|`,u�Ø:w�x{z|`]}(¨�f®Z]bÒmjk:mjnr��Z]frg
�v^�d�\G`(^q�Îb�c�mqZ~fhk:i-mjk�t
�vd~frglZ~fh^�k¢Z]^�nh^�¨[¦ ^�d~t:cld8\G^0t:cenr`,u�Ä?ò-z|`�}��ÅYÓa:d~^�\_fhk�cek&Z�ÄÈò-z÷fh`ÅZ]b:c,Ä�^�d�cek:Ô,\G^0t:cln?uø`~clc�clk�Z~d��
^�k��B���]�
� �����e 0��
�}��o¨�b:frg�b|mqa:a:d~^�×ofh\GmqZ~cenr�_t:cl`~gld~fh¤�ce`[Z~b:c$k:^�k�nhfhk�c�mjdTge^�k&ªjceglZ~fh^�k¬t��0kDmj\_fhgl`[fhk
Z]b�cTª0fhglfhk:f®Z/�$^j�:m,gld~frZ~fhgemjn�a�^�fhk&ZB�v^�d�Z]b:cT`�Z~d~cemj\_�vp�k:glZ~fh^�kymjk:t�Z]ce\_a�ced]m�Z]p:d�cTfrksm�`~c
Z(^j��^�d~t�fhkDmjd��
t:f���cld~cek&Z~f�mjnTce§�pDmqZ~fh^�k�`e� ² Z¢g�mqká¤Îc�d�cei&mqd~t:cltâmj`#fhk�genhp�t:fhk:i¬¶Dd~`�ZÒ^�d~t�ced#k:^jk:nhfrk:c�mjd�c �Îceg
Z]`#Z~^
mõnrfhk:cemjdG\_^0t:cen5mjk:t¥c�×�b�fh¤:f®Z]`�g�bDmq^jZ]frg3¤�cebDm�ª0fh^�p�de�Ýù{b:c¯Ä�^�d�cek:Ô3\G^0t:cen5fh`Gp:`~cltÓZ~^ `�Z~p:t��
a:d�cet:frglZ�mq¤:fhnrfrZ/�5mjk:t�`~cld�ª�cl`Kmq`Èm{aDmqd]mjt:fri�\Ó�v^�d*a:bDmq`~c ��`~aDmjglc
¤�cebDm�ª0fh^jp:d�^j��mqZ]\_^�`~a�b:ced�fhg8w�x{z|`e�
� Z~fhnrfhÔefrk:i8Z]b:cld~\Gmjn�cek�ced~iq�$ge^�k�`~ced�ªqmqZ]fr^�k$^�k:n®����mjk:^jZ~b:ced�`�aÎclglZ~d~p:\·^q�o\_^0t:cenr`8u��8»{z|`B^�d�cek:cld~ij�
¤Dmjnhmjk:glcÅ\G^0t:cenr`�}�mqd~cÅ^�¤�Z]mjfhk�cet-¤&�-m�ª�ced~mji�frk:i�fhk$gecld�Z]mjfhk-`~a:mqZ]fhmjn�t:frd~ceg
Z]fr^�k:`e�Bù{b:cl`~cTnhcemjt$Z]^{Z]b:c
b:^�d�fhÔl^�k&Z�mjnrnr�ym�ª�ced~mji�cltG^�k�c
¦/t�fh\_cek:`�fh^�kDmqnod~mjt:f�m�Z]frªjc
¦ ge^�k&ª�clglZ~frª�c�\_^ot�cenh`lÃjZ]b�c,^jk:c
¦ t:fh\_cek:`�fh^�k:mjn
cek�ced~iq�±¤Dmjn�mqk:gec$\_^ot�cen�¨�b:clk�m�ª�cld]mjijcet|ªjced�Z]fhgemjnhn®�Umjk�t¬nr^�k:i�f®Z]p:t�fhkDmjnrnr�¢�v^�d{`�Z]p:to�ofrk:i_genhfr\�m�Z]c
�vceclt:¤Dmjg�½smjk:t#`�Z�mj¤�fhnhf®Z/����mjk:tyZ/¨
^q¦ t:fh\_cek�`~fh^jkDmjn�`�Z]mqZ]fr`�Z]frg�mjn�¦/t��0kDmq\Gfrg�mjnq\G^0t:cenr`?¨�b�cekÒm�ª�cld]mji�clt
nh^jk:i�frZ~p:t:frkDmjnhn®�Ò¨�b:ced�cst��0kDmj\_fhgemjnBa:d~^0gecl`~`�ce`$mjd�cy¤�cefrk:i_aDmjd]mq\Gc
Z]ced�fhÔlcet*�{YÞa:d~^j\Gfrk:cek&Z5�8»{z
c
×�mj\_a:nrcyfr`�Z~b:csijnh^�¤Dmqnhnr��m�ª�cld]mji�clt�^�d,Ôecld~^ �0t�fh\_cek:`�fh^�kDmqn�cek:cld~ij�¬¤Dmjnhmjk:glcy\_^ot�cen��TÊÓfrZ~b3fhglc
¦
mjnr¤Îclt:^õmqk:tô¨
mqZ]cldGªqmja�^�p:d�¦/ce\_fh`�`~f®ªof®Z/�õ�vclcet:¤Dmqg�½0`�fhk:glnhp:t:clt*�[glnhfh\GmqZ~cUg�mqZ]mj`�Z~d~^�a:b�ce`�nrc�mjt�fhk:i
Z]^Ìm¥`~k�^!¨�¤:mjnhn��0c�mjd�Z]bÞmjk:tÞd~p�k��om�¨[m��Wi�d�ceclk:b:^�p:`�côgemjkW¤Îcât:cl\G^jk:`�Z~d]mqZ~cet*Ã�¨�f®Z]bWd]mjk�t:^�\
�v^�d�gefhk�i-mjk:t_aÎcld~fh^0t:frg[`~^�nhmjdÅd]mqt:f�mqZ~fh^�ksfhk:a:poZ5uøcj��i:�8z¬fhn�mqk:½j^�ª0fhg�bÒgl�0glnhce`]}8`�Z]^0g�bDmj`�Z]fhg�d�ce`~^jkDmjk:glc
ce\_ced�i�ce`l�

� �&ìP�Bè���ê*ì?é �?ê�î&�������_ð��Èê�éDì?è	�
�_î��(ðBéÏê
���l�?î&��ç�éÏêoí � îÑê����
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� �$���e 0��
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�Ånhfhmj`~`�cek*�s���®�¢z|mjg�b:cek�bDmjp:clde�Ò»���mjk:tWÆ,mj`~\#p�`~`~clk*�¢�{�¢u�¾�À)(jÁ�}
�#+[�à�¥� �o���
�����~��
-���
�Ñ�D�e 
, ���¢�Ñ�D�/�.-j���j�������¡� , �v�D�s� �  j�]�e  � ���j�¢���~��
T�"!����j���������0/Å�Ñ�Ñ�©�±�/�D���
�ø����
(�]�/���]�����
�D� �j�ø�����ô� , �Ñ�D�



���������
	 �
������������������������������ !�#"$ �%&����'( �)*��+&�,����"- !'/.0+&����� 	

�D�����������D����
��[��
® �� � Æ,claÎ^�d�Z©É5^:��Ço� ² k:`�Z]f®Z]p�Z­�v^�d«ùÈcl^�d~c
Z]fr`~½Þz|c
Z]ce^jd~^�nr^�i�f�� � k:f®ª�ced�`~f®Z/�à^q�
x
^jaÎclk:bDmji�clk*�

z3m!¼�c
¨�`~½�f��$%#�®�8ÄBfrced�\�mjk�k*��%#�®�8Ë8d�^�b:n��8ËÈ�®��Æ�frZ�Z]clde�Å»��®�T»
p:g�b:b�^�nht*�Tz­�r� #�mqk:fh`�g�b*�8ù$�r�TËKmqp:n��
w¢�®�BÊ©ced�i�cek��ÈÊW�Bmjk:tõ»[mjp:\_i&mjd�t:k:clde������u�ÇjÁ�ÁjÁ&}
���*�D� -�
h������
K�������e���D�~ j�~��
	���D��
���-0������
 -j���ø 
�D���Ñ�D�����e 0��

�������~���D�
�~�j�ø��������
��j�
���
�������j�� $�0� -��s�]����� 
��o�ø�������/���
�v���/���Tx{z¬ÊÌ���qÊ©^�d~½�`~b�^�a
ËÅd�^oglcecet�fhk:i�`l�ÏÉ5p:\_ced�fhgemjn*\_clZ]b�^ot:`[�v^jd{b:fhi�b±d�ce`~^jnhp�Z~fh^�kUi�nr^�¤DmjnÎ\G^0t:clnh`e��Â ( �oÀ�¾j�

z|g�w-p �_cq���¢�jmjk�t #5clk:t:ced�`~^�k ��Øocenrnhcld~`e�jYs��u�¾�À�À (�}
�q�Þ��
��Ñ�_�j�/�[���e 0��
�
��Ñ� -������Ñ���
�����j^�b:kyÊÓfhnhc
�

z|cl`~`~frk:i�clde�DÆ-�0mjk:t�Y5d]mj½�m�¨[mo��Ys��u�¾�À)(jÖ&}�� � �0���
�
���~��
Î���
�v�D�e �� �&���~ _�Ñ�3�j�������/�D�D�
�����5���e 0��
 �
�
¾j�Ïw-Y�Æ5ËôËÅp:¤:n���Ø0cede��¾ (o��Ê=z�ò#��w$cek:c
ªjmo�

ò@d~`�Ô�mji:�áØÎ�±Ys�©u�¾�À (jÁ&}
���:���j��� , ����� ���
�Ñ�D�e  , ���à�~��
h����
®�j�ø����� � , �j���
�/���ö��� ����
h�~ ó���0�s���
�
�&��
����~�j�ø�����R���­�Ñ�D�U�/�D���
�ø�~��
 , ���
� � , �v�D� �j�����ø���
�Ñ� � �"!��:�j�ø�����D�����ÅY[Z~\G^j`e�TØoglf��®�{Ç (o�
Ù�À�Á �
ÙjÀ&Ío�

Æ�fhg�bDmjd�t:`~^jk*�ÏÄÅ�D�
�?u�¾�À&Ç�Ç�}����3�~�j�v�D�
� � �]�~ j���
��������� � � �o���
�����~��
 � �]���������
�Ïx � Ë

Øo\Gmji�^�d�fhk:`�½&�������-u�¾�ÀjÙ�Ú&}
���*�D���
�.-j�Ñ�D�D�Ñ� -��­� , � �o���
�����~��
 /
�~�j�Ñ�D�
�_���]�~ j���
�ø�����Ý�j��  -0�
���
����

�
�Ñ�]����
®�j�������°���e 0��
��Ñ� -)���[�j� 
 � �]����� 
�
h���
�ø�������
�@fhk��*�D����� � � ,�� 
��Ñ�_�j�/�
�@cet��5»5��ØomjnrZ~Ôe\Gmjk*�
Y5g�mjt�ce\_fhg-ËÅd~cl`~`e��É,cl¨��T^jd~½Ï�ÏÚ �oÚ�Ùo�

ù?d~cek�¤�ced�Z]b*���¢�Bu�¾�À�À&Ç�}�� � 
��Ñ�_�j��� � � �
�/�
� �©�e 0��
�
��Ñ� -j�Dx � Ë


