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�~b��Jr�gFcmh/l/uvh(b��As��d�r����juvl/efg��Jh/a�bI�Jb�u�c&�Fl(b��A�FaFu.c(bIg�r�e^c(b{h(r
h(a�b;b��~�jb�d�h/b�����aFu�c&bJg�r�e^c(b.�_À�b�aju]t.bJ�Jb�u.c(��l/b���h(a�b;l(�Dc?r.�
h(a�b>d��~d��^b�}�h(r.}:d��~d��^b�t]u.l(e�u$h/efr�gFcPr.�Th/a�b	d�uv�^efsFl/uvh(b��J¨�ç"y{zB|	t�e�c(e=}
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s�e^�^e=h/efb�c�u$�´h(b�l�u��Kr.g��^��uv�F���f�e^g���h(a�b?c/d�uv�^b��~}�������®Py{zB|{��aju.c(b
c(r.�^�~h(e^r.gjc�uvgj�Jsj�"uv�´h(b�l�d�r�l(l/b�d�h(e^g��{�*r.l�h(a�b	l(b�c&e��~�Fu.�F��aFu�c&bkb�l(}
l/r.lEcÂ��e=h/aJu?d��~d��^b�r.��c(b��f�´}�d�uv�^e^s�l/uvh(e^r.g��Fc&e^g��Iu{ç.���Je^gDc&r��f�~h/efr�g
e^g�h(b�l/t$uv���$q�gDd�u.c(b�u����$h(a�b�l/�Dc���u�cÂ�*r.��gj�9h/r?sjbk®.����e^g�h(a�bBsTb�}
��efg�gFefg��AuvgF��b�gF�©rv��h/a�b9b���Tb�l/e^��b�g�h��Rd�r.e^gFd�e��~e^g�����efh(a��~�jc&¤
u.gF���u]��g¾u$h;h(a�b�cmhEu$h(e^r.gjcDefg¾h(a�b�c(r.��h(a~}:�Kb�cmh/b�l/gô	 u.gF�
��efh(a���l(b��~r.�Je^gFuvg�h/�f�¹�^r$�¿b��^b�t$u$h/efr�gFcE���PuvgF�G��u�c�ç�ç��;efgGh(a�b
�Je����~�^b?rv�_h/a�b?r.sjc&b�l(t$u$h/efr�gFc{�Ruvh�gFef��a�hkuvh���r�cmhBc&h/uvh(e^r.gFc�u.gF�
uvhIa�ef��a¹b��^b�t$u$h/efr�gFcE���Nq�g1d�u.c(bDsj���_h(a�b�l/�DcI�~l/r.���Tb���c(�fe^�.a�h/�f�
h/r�¨�¨ � u.gF��ç�� � ��l/b�c(�jb�d�h(e^t.b��f���

`�a�bIb��~�jb�d�h(b�����aFu�c&bIgFr.e�c&b?e^g�h(a�b9t�e�c(efs�e^�^e=h/efb�ckd�u.�fe^s�lEu$h/b��
��efh(a��Ru.c&hX�*l/b�ª���b�gFd��?c(��e=hEdEa�e^g��>d�r.gFc(e�cmhEcXr.��h(aFl(b�bK�Fu.l&hEcK�<u.c(e^��b
�*l/r.�ú�fr�g��v}�h(b�l(�údEaFuvgF�.b�cNefg?b��fb�d�h(l/r.gId�r.g�h(b�g�h���h/a�b"e^r.g�r�c&�Fa�b�l/b
�~rb�ckg�r.h{d�r.g�h(l/e^s��~h(b�g�rvh/e^d�b�u.s��fb���aFu�c&b�g�r.e�c&b��Tu.gF�©b�l(l/r.lEc�e^g
h/a�b;c(r.��lEd�bD�Jr~�~b���u$h�¶$Ð{u.l(bDgFb��.�^e^�.e^s��fb]���Âu��>h/a�b�l/�Duv�"��aju.c(b
g�r�e^c(b"u$h_h(a�b"l/b��*b�l(b�gFd�b��*l/b�ª���b�gFd��>c(d�uv�^b��>s�kh/a�bP�*l/b�ª���b�gFd��	l/uv}
h/efrj��sT�Ph/a�b�l/�Duv�T��aFu.c(bkgFr.e�c&b>u$h�h(a�b	h/u.l(��b�h��*l/b�ª���b�gFd��Du.gF��d��
h/l(r��jr�c&��aFb�l/e^dD�FaFu.c(bCdEajuvg���b�c9����l(e^g���h(a�bAhm�Kr�efg�h/b��.lEu$h/efr�gFc��
À�b�b�cmh/ef�Duvh(b�h(a�b�h(a�l/b�b�h(b�l(�DcCu.cA�*r.�^�^r$�Bc���u.c/c&�F��e^g��¹h/aFu$h
¦>yI§�¨�vxF��aFu�cÂu.g�u]t�b�lEuv�.bKd�r.�J�Fu�d�hÂàF�~����b�gFc(e=hm�?r.���.�.�Â�Dð.�
uvh��]®Py{zB|�uvgF�;���.�Â�Dð��Iu$h�sjr.h(a9¨�ç"y{zB|�uvgF��w.x"y{zk|.�$u����	g
u?c(efgF�.�^bBsFu.c(b��^e^g�b.�$h/a�bkb��~�jb�d�h(b��Dc&e^�.gjuv�f}<h/rv}:g�r.e�c&b�lEu$h/efr��� ~¦k¥k�
r.��u;�~b�h(b�d�h(e^r.g�uvh��]®Py{zB|9e�c��.�.�î�J��a�b�g�u]t.b�l/u.�.e^g��Jr$t.b�l�h(a�b
sFu.gF�[��q�g��*l/e^g��.b�}<i�h(h(e^g��F��h(a�e�c�e�cBe^gFd�l/b�u�c&b��;s��� �¹�F��a�b�l/b��
e�c?h/a�b�g���9sTb�l�rv��sFu.c(b��^e^g�b�c������ w��Xc(r�h(aFbA ~¦k¥örv��u¸�~b�}
h/b�d�h/efr�g¾u$h¸�]®Py{zB|¸e^gFd�l/b�u�c&b�c�h(rGçF�.�2è�"d�r.l/l(b�c&�Tr.gF��efg���h/r1u
��aju.c(b9b�l/l/r.lBr.�B��� w � �[`�a�e�c	b�l/l(r�lBe^c>c/d�uv�^b��¸s��Ch/a�bI�*l/b�ª���b�gFd��
lEu$h/efr?h/rJ®�� ¨ � uvh�¨�ç�y{zk|>u.gF�¸����� � � u$h�w�x"y{zB|���sT��`�a�bkh(a�b�l&}
�Duv�PgFr.e�c&bDd�r�g�h(l/efs���h(e^r.gFc?uvh{¨�ç"y{zB|�u.gF��w�x"y{zB|Duvl/b��~��� ¨ �
u.gF�C®v¨��2è � ��l(b�c&�Tb�d�h(e^t.b��f����d��KÀ�b?b�cmh/ef�Duvh(b��Ah/a�b{h(l/r.�Tr�c(��a�b�l(e�d
��aju.c(b�gFr.e�c&bD��efh(a�e^g�h(a�b�c(��efh/dEa�e^g��¸d��~d��fb�h(e^�Jb��Fc(efgF�Cr�sFc(b�l(}
t$u$h/efr�gFcArv�9ç�§A��èvç��K��a�e^dEa·uvl/b¸b�c/c&b�g�h(e�uv�^�f���*l(b�b�r.�?h(a�b�l(�Duv�
g�r�e^c(bBuvgj��u.g�9��aFu�c&bBdEajuvg���b�cP�~��l/e^g��IuvgF��sTb�hm��b�b�g�h/a�bBaFu.�=�´}
d��d��fb�cXu.l(bK�~��bKh(r	dEajuvg���b�cNe^g?h/a�b�h/l(r��jr�c&�Fa�b�l/b.��À�bK�*r.��gj�{h(a�b
�Jb���e^u.g©l(�DcB�FaFu.c(bIg�r�e^c(b9u$�´h/b�lk�*l(e^g��.b�}<iFh&h(e^g�����efh(a�u�ç.���Je^g
c(r.�^�~h(e^r.g�e^g�h(b�l/t$uv��h(r¸l/b��Jr$t.b�h/a�b�l/b�c(e^�~�juv�"�^r.g��.}<h/b�l/�â��aju.c(b
�~l/ef�´h�h(rJsjbD��ç�� ç � uvh�¨�ç"y{zB|���r.lk�.x�� x � u$hkw�x"y{zB|.�
¡k�F�~efgF�1h(aFr�c(b©h(a�l/b�b�g�r.e�c&b�d�r.�J�Tr.g�b�g�h/c�e^g¾ª��Fu.��l/uvh(��l/b

�e^b�����cB�.®�� w��kuvh�¨�ç"y{zB|?uvgj�;e�c�efgC�.rr~�;u.�.l/b�b���b�g�h���efh(aAh(a�b
�Jb�u�c&�Fl(b��;l/�Dc���aFu.c(b{g�r.e�c(b>r.�ÂçF� � �

ýFþ ��þ"!�#$���	�
£Fr.�^�fr$��e^g��{h(aFb	c/uv�JbB��u$hEu?l/b��~�Fd�h(e^r.gD�Fuvh(a�u�cP�*r.l�h(a�bk¨�ç"y{zB|
��uvh/uF�$�Kb�r.s~hEuve^g�b����.rr~�9��b�h(b�d�h/efr�gFc�rv��¦	yI§;¨��.x���u$hPw.x"y{zB|
r�g�sFu�c&b��fe^g�b�cDuv�Jr.g���h/a�b��*r.��l�c&h/uvh(e^r.gFcD£����Kø?»��"oX¡I��u.gF�
»K`uvgF�Dr�g��^����b�u.¤���b�h(b�d�h/efr�gFc�r�g�sFu�c&b��fe^g�b�c"h(rJ¦ko����Bn·u.gF�
Á¸øJ��`�aFb{d�r.l/l(b�d�h/b���te�c&e^s�e^�fefhm�;�FaFu.c(b�c�uvl/b{���^rvh&h/b��Aefg©£Âe^�F�~¨F�
u.gF�Au.gAe^�Duv��b	e�c�c&aFr$��g;e^gC£Âe^�F�F®~��`�aFb>�Tb�u.¤DàF�~�C�~b�gFc(efhm��e^c
®.��� çX�Dð��.��`_r;r.��lB¤g�r$���^b����.b.��h(a�e�cke�ckh(a�b?ijl/c&hkn	oXp�qB�~b�h/b�d�}
h/efr�g;rv��¦	yI§;¨��.x��>u$h�w.x"y{zB|���uvgF�;e^c���l/r.sjuvs��^��h(a�b{��b�uv¤�b�c&h
d�r.g�h(e^g�����ºr.s~�mb�d�h�b�t�b�lA��b�h(b�d�h/b��¾��efh(a·n	oXpKqAu$h;h/a�e�c;�*l/b�}
ª���b�gFd����
Àefh(a1r�g��f���~b��^u]��d�uv�^e^s�l/uvh(e^r.g�uv���F�fe^b��[�_h(a�b;��b��~e�uvg¹l/�Jc

��aju.c(bDg�r.e�c&bJr.��h/a�bDsFu�c&b��fe^g�b�c9�~��l/efg��Ch/a�b�sTb�c&h��.®Â�Je^g�c/d�u.g
e�c9���v¨ � ��u$�´h(b�l	u.�����^��e^g��;h(a�b�c(d�uv�^b��¹�]®Py{zB|9�FaFu.c(b�c(r.�^�~h(e^r.gjc
e�c�èv� � uvgF�Duv�´h(b�lK�*l/efg���b�}�i�h&h/efgF�I��e=h/aAuIç����Jefg;c(r.�^�~h/efr�gDefg�h(b�l&}
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KP - OV ( 4 - 8 )

100
0

-100

KP - PT ( 4 - 9 )

100
0

-100

LA - OV ( 5 - 8 )

100
0

-100

LA - PT ( 5 - 9 )

TIME (HOURS)
1/00 1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 1/09

100
0

-100

OV - PT ( 8 - 9 )

%'&)(+*54+* ��ÙJá�ÖK3 þ<ÇMÅQÇ2��ÇM¿MÇÈÆ2âí0�ü=º�ÅQÓ�ÅlÏÑÁß��º�ÅQÓ�¿MÇMÁ�Ó�Å º�Ò�Ï�Á�Ø×6XÏ�ÌQÆ
ÛRº:þ�ÇÀÅ�Ô76RÇMÆQÆ ½~Ó:º�Ã�Ô_5#ÏÑÅ Õ,¿Àº�Ò�Ï�Å�Ô_�K�HÓ�ÁXÅ>4Oº�¿M¿MÓ�â�º�Á=Î^½�ÇÀÓ��òÏ��BÁj�
7Hº�¿MÇ2�XÌ\º0Æ�ÇÀÏ�ÁDü=º�Å_� Ó�Ó�ÁDÎ<ÏÑÁXÓ��BÇMÆ�ü�ÅQÂ�º�¿MÓ:Î<¼PÉ�0?0�ü=º�ÅQÓBÅQÏÑ¿MÉXÆ�ÇMÏÑÁXÅOÊ?Ì�ÏÑÒ
ÊúÌ�ÇMÁ�Ø�Ó�¼*H�ÆQÆ�ÇMÁ�Ø;º�Æ�Þ0Ü*á�Ö�33É�ÅQÇMÁ�Ø;º.Â�¿ÀÓ�º�Á�Â�ÏÑÒ?0 Ï�Á�Ó�Á�ÆHÒ�Ï�Î<Ó�¿´�Xá�Ï�Ï�Î
ÎXÓ�Æ�Ó�Â�Æ�ÇMÏÑÁ�ÅF�HÓ�Ì�Ó*ÒDºÑÎ<Ó*ÎXÉXÌ�ÇMÁXØBº�¿MÒ�ÏÑÅVÆ8Ó�þÐÓ�ÌQâRßÑÜ(Ò�ÇMÁ�ÅQÂ:º�Á Ï���ÅQÓ�Ì�þÐÓ�Î
º�Æ3Á�ÇMØ�ü�Æ"� Ó!Æ��HÓ�Ó�Á¬ß�ã 
�
*ü/ý��lº�Á�Î � ã 
�
OüKý����

8�M:9�Y<;=;�ÍFU?>
À�b�aFu]t.b��~b��Jr.gjcmh/l/uvh(b��h(a�b��*b�u�c&e^s�e^�fefhm�rv���Fc&e^g����Ru.c&hA�*l/b�}
ª���b�gFd��âc(��efh/dEa�e^g��Øu.c×uó��aju.c(bßd�uv�^efsFl/uvh(e^r.g ��b�h(a�r~� �*r.l
w�x"y{zB|�n	oXp�q��v�efb��^�~e^g��{h/a�bB�~b�h/b�d�h(e^r.gJrv�Th(a�b��Ru.efg�h/b�c&h�c&r���l/d�b
c(r?�Ruvl�u$hKh(aFuvh��*l/b�ª���b�gFd�����¡k�=h/a�r.����a�e^r.g�r�c&��aFb�l/e^d�b�ÙTb�d�hEc���l/b�}

%'&)(+*/@�* ÿ�º0Æ�ÉXÌ\º�¿M¿ÈâI�HÓ�ÇMØ�ü�Æ�Ó�Î#Ô<Ê¤É�¿M¿È¼�Ì�Ó�ÅQÏÑ¿MÉ<Æ�ÇÀÏ�ÁFÇMÒDº�Ø�Ó�Ï�Ê(ÿ�á�798Ðß�Ù<Þ
º0Æ��ÑÙOá�Ö�3ÑÔ.Â:º�¿ÀÇ2�<Ì\º�Æ�Ó:Î·�BÇÈÆ�ü ÅQÂ:º�¿MÓ:Î�¼¾É�0ú0Xü=º�ÅQÓxÅQÏÑ¿MÉXÆ�ÇMÏÑÁXÅ�ÊúÌ�ÏÑÒ
Þ:ÜOá�ÖK3��P6XÌ�ÇMÁXØÑÓ�¼*H�ÆQÆ�ÇMÁXØ�ü=º�Å�� Ó�Ó�Á�ÉXÅQÓ:ÎxÆ�Ï^ÅQÏÑ¿MþÐÓ¬Ê¤Ï�ÌKÏÑÁXÓ�Ì�Ó�ÅQÇÀÎ�¼
É�º�¿�0�ü�º�ÅQÓoº�Á=Î�Ì\º0Æ�ÓoÅQÏÑ¿MÉ<Æ�ÇÀÏ�Á�0 Ó!Ì�ßÑÜ~Ò�ÇMÁlÅQÂ:º�ÁG� Ó�Ê¤Ï�Ì�Ó�Ó�».0 Ï�ÌQÆQ¼
ÇMÁ�Ø6Æ�üXÓ/ÎXº�Æ\ºFÆ�Ï¬Û�ÇÈÊ¤ÒDº�0j�~ÿ,Ï6Ê¤ÉXÌQÆ�üXÓ�Ì;ÅQÓ�¿ÈÊú¼PÂ:º�¿MÇ2�XÌ\º0Æ�ÇMÏÑÁxü�º�Å	� Ó�Ó�Á
º�0�0�¿MÇMÓ:Î����HüXÓ ÇMÒDº�Ø�Ó Á�Ï�ÇÀÅQÓsÇÀÅ1�v� 8OÒIÞ�âÂ� Ó:º�Ò108¸lº�Á�Î Æ�üXÓ Î�â<¼
Á�º�Ò�ÇMÂ3Ì\º�Á�Ø�Ó,ÇMÅ � ãÀÞ���7JÏÑÁ�Æ�ÏÑÉ<Ì�ÅHº0Ì�Ó�Î<Ì\ºE�BÁ�º�Æ,Þ:Ú�ÒIÞ�âX� Ó:º�Ò 08¸ º�Á=Î
Ý��*ÒIÞ�âÂ� Ó:º�Ò 08¸ �

t.b�g�h/b������Fl(b��f�C��aFu�c&b�}�l/b��*b�l(b�gFd�b��Ae^�Duv��b�cku.gF��a�b�gFd�b?h/a�b���b�}
h(b�d�h(e^r.g9rv��uBd�r�l(bKc&a�ef�´h���h(aFb"h(b�dEa�g�e�ª���b�uv�^�^r$�Bc�h(a�b��~b�h/b�d�h(e^r.gIr.�
�9�FdEa;�Ruve^g�h(b�l�c(r.��lEd�b�c�uvh�w�x"y{zB|	h(aFu.gAe�c��Tr�c/c(efs��^b>��e=h/aCd�r.g~}
t.b�g�h/efr�gFuv�Pn>o_p�q��_`�a�e�c?e^gFd��^�F�~b�c?g�b�uvl/s���c&r���l/d�b�c>��a�e�dEa¹d�uvg
sjb	ef�Du.�.b�����efh(a��Fg���l/b�d�b��~b�g�h/b��J�^efg�b�uvlKl(b�c&r��f�~h/efr�gDuvgF�Du.�f�^r$�
r.g�b>h/r�cmh/�F�~��h/a�b��mb�h��*r�l(�Duvh(e^r.g�uvgF�Cd�r��f�^ef�Duvh(e^r.gC��l(r~d�b�c/c&b�c��

ü�Ê~Ë&ÊjU(ÊjQ�ZÊ�Î
�krb��fb��Ju.gN�K ��� [�f�K ~a�b�gN�	AÂ� }&÷��^�"¥�r.��b�lEc��P¡I�CBB�'BB�^�"p�r$�Kb�l��
y��K§	�^��À�l/e^�.a�h��PÁ¹��§	�PzI�^�CATaFu.rF��ðF�PzI�^�Pp�u.dE¤.b�l��Â�9�K§	�^�
§Kl/r$���^b����.ðj��À×�^��£Fl(b���gF�[�¥?��À×�f�zBrj��»���`{��»��^��o_rF��øJ��D��^�
¼ÕÀ�rr~�~���F���F»��j�.�.������¡	ðF�_���~�����vx����

£Fu.�^dE¤�b.��zI�^�FÁ©b��fe�u���£��^�F¼Õ¡k�.r��<��Bk�F�v���.���~¡k�FðF�F®��vwF��o"��ç
y��r.�Jb�|��vðF�^�vÁ¸u.l/c/dEa�b�l��$¡I�.»��^�v¼ì¡k�fsTb�lE�~e��.¡I�~���.�����$¡B�Fðj�.®.���.�
oÂ�v�

Á©e����~b��^sTb�l/�F�EBB�^��¥Br$�T��¡9��o��f��À�uv�^¤.b�l���¥?�k§	�f��£juv��dE¤.b.��zI�^�
¼ ø{l(e�dEasFuv�F�C�D`{�;»��;�.�.���~�Jefg x$h/aFB"��l/r.�Tb�u.g n	oXp�q
¦kb�hm��r.l/¤¾ ����Tr�c(e^��� r.g·¦Bb�� �kb�t.b��fr����Jb�g�h/cCe^gìn	oXp�q
 �d�e^b�gFd�b�u.gF�í`_b�dEa�g�r.�^r.���.�>b��[��Bk�I¥�r�c��?¥?�?À×�I»�r.lEd�u�c��
¡9��»��KoNr.sjuvg�r$t���¼°ðj��¡I�GATb�gjc&�Fc��RÁ¸uv��}�»"��uvgjdE¤�}:q�gFc&h(efh(�~h
�IH�Flk¥Bu.��efr�u.c&h(l/r.g�r���e^b����~x��

»�r.lEd�u�c��B¥?�>À×�{¼½¥Befr.�&u��	Á1�>ðj�>�.�.�����Be^gÕx$h/aJB"��l/r.�Tb�u.g
n>o_p�q;¦kb�hm��r.l/¤ ~���J�Tr�c(ef�F� r.gú¦Bb�� �kb�t.b��^r.�F��b�g�h/cCefg
n>o_p�qN ~d�e^b�gjd�b�u.gF�?`_b�dEa�g�r��fr��.�.��b��[�KBB��¥Br�c���¥?��À×��»�r.lEd�u�c��
¡9�v»��$oNr.sjuvg�r$t���¼ìðF�$¡I��ATb�gFc(�Fc��RÁ¸uv��}�»"��uvgjdE¤�}:q�gFc&h(efh(�~hX�LH��l
¥ku.�~e^r�u�cmh/l(r�g�r.�Je^b����~x�®


