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T�U�V	WYX[Z]\ ^�_	`aXAbdcGefX.gh`aiG`agjV	WYX	`

k)ljm>naX�g<^<oqpsr]t

^hbdu�uImvlwg�x�XyljX	z{U|X	ljz{U|X~}@�����d����\ ��bdla`����v�v��\ �d��u�bd�vX.`

���"�.�A�>���d��� T�U���`�ljX	uImvlwg]u�laX	`jX.}�g�`sU�m�� k"bd}|x�mvl�b¢¡8mvc�lh£�X�e¢�¥¤�¦�X�W§mv}|�¥g�mdlj��}|�Yu|¦¨b�gw©
ª mvljWf¡�zAb�}�¤IXyc�`jX.x�g�m[z.mv}�g���}�c�mdc�`j¦«i/W§X	bd`jc�laXsg�U�XyX.¬Yz.��X	}|z.i/m ª b[`wiG`ag�X.Wm ª z.m¢mvuG©
X	l�b>g���}|��u�ljmAeGi/zAbdz{U|X	`	®q¯°g�z	�¥ljz.c�W²±vX.}�g�`hW�bd}�i�m ª gjU�Xyx�l�bA��¤�bdz{³�`hm ª X�e¢��`wg���}|�[gjm¢md¦�`	´
k"bd}�x|mvl�bµ�¥}�gjX	�vljb�g�X.`�bd¦¥¦I`wg{bd�dX	`���}�±dmv¦¥±dX	x���}§g�U�X]X�±�bd¦�c�b>g���md}�u�lam¢z.X	`j`.¡��¥g0mvuIX	l�b>g�X	`��¥}
ljXAb�¦«©°gj��WYXd¡v�«g¶x�mGX	`q}�mdg0x�X	uIX	}�x�mv}§`auRX.z	�«·�z�z	bdz{U�X�`am ª g¸�-bdljX�¡|bd}|x��¥gqz	bd}�¤IX�b�x�bdu|gjX	x
g�m�bd}�i[`juIX	z	�«·�zh`aiG`agjX	W¹z	mv}¢·��vc�ljb�g��¥mv}º®�»¼Xhx�X.g�bd��¦�U�m��½gjU���`¶z	bd}�¤IXhbdz{U���X�±vX.x�c�`j�¥}��
g�U�X�£�X�e¢��¤��¥¦��«g¸i[md¾8X.ljX.x�¤�i�k"b�}�x�mvljb|®�»¿X]bd¦�`amµu�ljX.`jX.}�g�g¸�0m�X�e¢uIX	la��WYX	}�g�`-gjU�b�g-��¦�¦¥c�`w©
g�l�b>g�X-gjU�XÀc|gj��¦��¥`�b�gj��mv}ym ª gjU�X	`aXÀg�X	z{U|}���Á�c�X.`	´"gjU�X-·�la`ag)mv}|X�X.±�bd¦�c�b�g�X.`�g�U|X�u�ljmAeGiµz	bdz{U�X
x�X	u�¦¥m�ivX	xÂb�g�¯ÄÃ�^�¯¸rÅ^�m¢z.ÁGc|X	}�z.mvc�lag	¡�gjU�X�`aX	z	md}�xÂmv}�XYWYXAbd`ac�ljX.`�g�U|X§X�¬§z.��X.}�z.iÆm ª
z	mGmvuRX.l�b�gj��}���zAbdz{U�X.`��¥}Æbd}Æbdlagj�¥·�z.�¨bd¦QX	}�±G��lamv}�WYX	}�gA®[Ç"�¥}�bd¦¥¦¥iv¡@�0XYx|X	`jz.lj�¥¤RX[U�m��&�0X
u�¦¨bd}Èg�mÆ��}�gjX	�vljb�g�X�g�U|X	`jX�W§X	bd`jc|ljX	WYX	}�gj`§�¥}�`j�¥x�Xfbd}½bdc¢g�m�©¸bdx�bdu|g�b�g��«±vX�»¼X	¤�u|ljmAeGi
zAbdz{U�X�®
É�Ê�Ë8ÌaÍµÎ �>Ï��d� }|X.g¸�0mvlj³�WYmv}��«g�mvla��}���¡>»¿X.¤�u�lamAe¢i[z	bdz{U�X�¡¢WYXAbd`ac�ljX.W§X.}�gA¡�X.¬Yz	�¥X	}�z�i

∗ ÐAÑÓÒ-Ô.Õ�Ö ×�ØÚÙÛØ�ÜÝÑÓÕdÞ�ÑÓÕHÜÝÑßØHÖ àáÜ
† âsãaäÛØ�Ø.åÚÖ âyØÚæAç>Ø�ÕHè�Ô.édÞ�ÑÓÕHÜÝÑßØHÖ àáÜ
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� � ��� X�ljbdu�uImvlag�u�la_	`aX	}�g�X�z	mvWYW§X.}�g�k�bd}�x�mdl�b|¡�}�m�g�ljX�u�¦�b�g�X ª mvljWYX]x�X�`jc�lÄ©
±vX	�¥¦�¦�bd}�z	Xµ£�X�e¢��¤�¦¥Xd¡QuRX.c|g��.gjljXYc|g��¥¦���`a_	X�uImvc�lyWYX	`jc|ljX	l�¦�� X.¬Yz	bdz	�«g�_[x�� c�}¿`wi¢`wg�V.W§XYx�X
zAbdz{U�X.`�»¼X	¤½z.m¢mvuI_	ljbd}�g�`.® � X�gjgjX�WY_.g�U|m¢x�Xfz	mdc�}�g�mvc�la}�X��dl�bd}�x }�mvWµ¤|ljX�x�� �¥}�z	mv}G©
±v_	}|��X	}�gj`Yu|lj_	`aX	}�g�`§x�bd}�`�¦¥X	`�mvc¢g���¦¥`µX�e¢�¥`ag{b�}�gj`	´/k�bd}�x�mvljbKgjl�bA±�bd��¦¥¦�XYX	} z	mv}�gj��}�cº¡¶}�X
x�_	uIX	}�xÈu�b�`µx�X�¦¥mv�vz	�¥X	¦¶x�X�z	bdz{U�X�`auR_.z	�¥·�ÁGc|X�X.g�uIX	c|g��.g�laX/bdx�bdu¢g�_���gjmvc|gjX�z	mv}¢·|©
�vc�l�b>g���md} `aiG`agjV	WYXd®§Ã<mvc�`�x�_�g{bd�¥¦�¦�md}�`�z.mvW§WYX	}�gyz.X	z	�¶uIX	c|g���g�ljX§b�gag�X	�¥}�gy�vl��dz.X��/¦�b
£�X�e¢��¤|��¦��«g�_�md¾8X.lagjXYu�bdlyk"bd}|x�mvl�b¢®§Ãhmvc�`yu�la_	`jX.}�g�mv}�`�_	�vbd¦�X.W§X.}�gyx|X	c¢e¼bdu|u�¦��¥zAb�gj��mv}�`
ÁGc|�|��¦¥¦�c�`wg�laX	}�gQ¦�� c|g��¥¦���`jb�g��¥mv}sx�X0z	X	`�gjX	z{U�}|��Á�c�X	`.´"¦�b<u�laX	WY��V	laX0_�±�bd¦�c�X0¦�X0zAbdz{U�X-x�_	u�¦¥m�iv_
�f¦�� ¯ÄÃ<^h¯¸r�^�m¢z.ÁGc|X	}�z.mvc�lag	¡�¦¨b�`aX	z	md}�x�X�WYX	`ac�ljX§¦�� X.¬YzAb�z	�¥gj_[x�X§z	bdz{U�X.`²z	mGmvuI_	ljbd}�g�`
x�bd}�`hc�} X.}�±G�¥ljmv}�}|X	WYX	}�gsbdlwg��«·�z	�¥X	¦Û®-o)}|·�}º¡I}�mvc�`<x�_	z.lj�«±vmv}�`<z	mvWYWYX	}�gh}�mvc�`<u�ljm>naXÚ©
g�mv}�`�x�� ��}�gj_	�vlaX	l�z	X.`<WYX	`ac�ljX.`hbdc�`aX	�¥}fx�� c�}�zAbdz{U|Xy»¼X	¤�bdc|gjm�©Äb�x�bdu|g�b�g�� ª ®
� Î �H� Ì ��� � �/� `jc�lw±vX	�¥¦�¦�bd}�z	Xsla_	`aXAbdcº¡@z	bdz{U�Xy»¿X.¤º¡�W§X.`jc�laXd¡�X�¬§z	bdz	�«g�_
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»¿X.¤Eu�ljmAeGi½z	bdz{U�X	`/b�ljX x�X.u�¦�m�idX	xLbd¦�WYmv`wg�X�±vX	lwi���U�X	laXd¡sb�g�mvlj��b�}���`jb�g��¥mv} ¤Imvc�}|x¢©
bdlj�¥X	`ybd`s�0X	¦�¦qbd`�b�gy¯;:¢k¶`.®�k)ljmAeGiKzAb�z{U�X	`���WYu�ljm�±vX�¦�b�g�X.}�z.i���U�X	}¼ljX.gjlj�¥X.±G��}���»¼X	¤
x�m¢z.c�WYX	}�g�`y��U���¦¥X�ljX.x�c�z	�¥}��/g�U�XYm�±vX	ljbd¦�¦)}|X.g¸�0mvlj³ g�ljb�¬Yz[mv}ÆgjU�XY¯¸}�gjX	la}�X.g	®�k)ljmAeGi
zAbdz{U�X§bdx�WY��}|��`agjl�b�gjmvlj`�`juIX	}�x¼`jmvWYX[X.¾Rmvlag�z	md}|·��vc�la��}��/g�U|XYz	bdz{U��¥}���`am ª g¸�Àb�ljX§bd}�x
x�X.gjX	ljWY��}|��}���g�U|X	��l�`jc|�¥g{b�¤�¦�X[u�¦�bdz	X.W§X.}�gj`��¥}¼mdljx�X.l�g�mfmv¤|g�bd��}Kg�U|X�¤IX	`ag²bdz{U��¥X.±�bd¤�¦¥X
ÁGc�bd¦��«g¸i�m ª `jX.la±G��z.Xd¡����¥gjU�laX	`juIX	z�g<gjm[c�`jX.l<x�X.W�b�}�x�`	®&<<m��0X.±dX	l	¡Ix�X.`ju��«g�Xsg�U��¥`�X.¾Rmvlag	¡
g�U�XhX.¬Yz	�¥X	}�z�iYm ª zAb�z{U�X	`0W�bAi[x�X.z	¦��¥}�X�m�±vX	lqg��¥W§X�®"¯¸}�x�X.X	xº¡Gg�U�XhX.¬Yz.��X	}|z.i§m ª b��v�¥±dX	}
zAbdz{U��¥}����¥} ª l�bd`wg�lac�z.gjc�ljX�x�X	uIX	}�x|`]U�XAbA±G��¦«ifmv}�g�U|Xµbdz�g�c�bd¦Qc�`aXµm ª g�U|X²zAb�z{U�X	`.´<}�c�W�©
¤RX.l�m ª c�`jX.lj`.¡�g¸iGuRX§m ª laX	Á�c�X.`ag�X.xÂx�mGz	c�WYX	}�gj`	¡"¦¥m�bdxKm ª W§bdz{U��¥}�X	`ylac�}�}��¥}���z	bdz{U�X.`	®
:¢��}�z.XhgjU�X	`aX�z{U�b�l�bdz�g�X	la��`wg���z.`-b�ljXh`jc�¤GnaX.z.g0g�m�z{U�bd}��vX�¡|�«g0�¥`¶c�}�¦��¥³dX.¦¥iµgjU�b�g-bd}�i[u�bdlagj��zÚ©
c�¦¨bdl�z	mv}¢·��vc�ljb�g��¥mv}�bd}�x�x|X	u�¦¥mHiGWYX	}�g����¥¦�¦GljX	W§bd�¥}²X.¾RX	z�g��«±vX�x�c�la��}��<g�U�XÀ��U�md¦�XÀz	bdz{U�X
¦�� ª X²z.iGz	¦¥Xd®�T�U�X.ljX ª mvljX�¡�g�m/W§b>e¢��WY��`aXµg�U�X[¤IX	}�X�·�g�`�md¾8X.ljX.x¿¤�i »¿X.¤¿u�lamAe¢iKz	bdz{U�X.`	¡
bdx�WY��}��¥`ag�ljb�g�mdlj`º`aU�mvc�¦¥x²ljX.z	mv}¢·��vc�laXqgjU�X0XÚe¢��`agj��}��h��} ª l�bd`wg�ljc|z.g�c|ljX0bd`QgjU�X¶g�l�b>¬§zqz{U�bdlÄ©
bdz.gjX	lj�¥`agj��z	`�X�±vmv¦«±vX>=@gjU���`��¥W§u|¦���X.` ª laX	Á�c�X	}�g ��
���������
���
����	� m ª z	bdz{U�X 
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T�U|��`]ljbd��`aX	`�g¸�0m/x���`wg���}|z.gs�¥`j`jc|X	`	®�Ç"�¥lj`ag	¡8U�m�� m ª g�X.} `jU�mdc�¦�x mv}|XµuRX.l ª mvlaW WYXAbH©
`jc�laX	WYX	}�g�`�@ »,�«g�UÆljX.`juIX	z.g²g�m�gjU�X ª ljX	Á�c�X.}�z.i¿m ª X�±�bd¦�c�b>g���md}�`	¡Q�¥g���`���WYuImvlag�bd}�gsg�m
¤RXKbd¤|¦�X�gjm laXAbdz�g�g�m6`ac�x�x�X.} WYm¢x��«·�zAb>g���md}�`BA £@bd`aU:z.ljm���x�`	¡�}�X.g¸�0mvlj³�mvl�`jX.la±vX.lj`
ª bd��¦¥c�ljX.`'C�¡Rbd`h�-X.¦�¦�b�`]`j¦¥mH�0X	l�mv}�X	`<���¥g�U�`ag�lamv}���gjljX.}�x�`!A4�dljm�����}��§c�`jX.lsz	mvWYWµc�}|�¥g¸iv¡
��}�z.ljXAb�`j��}|�²c�`aX]m ª Wµc�¦«g��¥W§X.x��¨bsx�mGz	c�WYX	}�gj`'C�®)T�U|Xybdu�u�lamvu�lj��b�g�X ª ljX.Á�c�X	}�z�i�x�X.uRX.}�x�`
W�bd�¥}�¦¥i[md}�g�U�X]�¥W§u�bdz.g-m ª g�U�X]z	bdz{U�X � `�X.¬Yz.��X	}|z.i�mv}�gjU�Xsbdz�g�c�b�¦ºÁ�c�bd¦��«g¸iYm ª `jX	lw±G��z	X�®
<<X	}|z	X�g�U�X�¤IX	`agqz{U�md��z	X�m ªIª ljX.Á�c�X	}�z�i[��`¶u�bdlwg��¥z	c�¦�bdl�gjm�X	bdz{U§`wiG`ag�X.W�®¶o¶bdz{U§bdx�WY��}|��`w©
g�l�b>g�mvl�`jU|mvc�¦�x�¤RX0�v�¥±dX	}²bh�-b�iygjm]bdx�b�u|g�gjU�X-WYXAb�`jc�laX	WYX	}�g ª laX	Á�c�X.}�z.i�m ª U��¥`�z	bdz{U�X.`	¡
g{bd³���}|���¥}�gjm²b�z	z	mdc�}�g-g�U|X<mv¤�naX	z.gj�¥±dX	`-�¥}YgjX	laW§`qm ª m�±vX.l�bd¦¥¦�`jX.la±G��z.X���WYu�lamH±dX	WYX	}�g-bd}�x
g�U�X§X.¾RX	z.g²m ª gjU�X§x|X	�vljbdx�b�gj��mv}¼m ª uIX	l ª mvljW§bd}�z.Xd®-:¢X	z.mv}�xº¡"U�m��~g�m�z.mvuIXY���«g�U¼gjU�X
��}�U�X.ljX.}�g0`jc|¤GnaX	z�g��¥±G�«g¸i�m ª g�U�X<}�mdgj��mv}Ym ª X�¬Yz	��X.}�z.iD@�T�U�X<`jc��«g{bd¤|¦�X�X.¬Yz	�¥X	}�z�i�WYX.gjlj�¥z
x�X	uIX	}�x|`µmv}¿gjU�X��vmvbd¦�`yx�X�·�}�X	x6¤�iÆg�U�X§zAbdz{U|X�bdx�WY��}��¥`agjl�b�gjmvlj`)=�g�U|X�`�b�W§XY¦�X�±vX	¦qm ª
uRX.l ª mvlaW�bd}|z	X�W�bAi/¦�X	bdx�gjm�x��«¾8X.ljX.}�g�X�e¢uIX	lj�¥X	}�z.X	`]¤�i�x��¥¾RX	laX	}�g]uIX	mdu�¦�X���}�x��¥¾RX	laX	}�g
X	}�±G��ljmd}�W§X.}�g�`	®§¯°g�Wµc�`ag�¤IX[z	c�`wg�mvWY��`jbd¤�¦�X�®�o"e|bdWYu�¦�X.`ym ª ¤�bd`j�¥zYWYX.gjlj�¥z	`sg�U�b>g�z	bd}
¤RX�c�`aX	x��¥}�z	¦¥c�x�XÀgjU�X�z	mv}�`a��`wg�X	}|z.i[m ª g�U�X�laX.g�c|lj}�X.x�x�mGz	c�WYX	}�gj`	¡G¤�bd}�x|���¥x|g�U[`jb�±G�¥}��v`
bd}�x/¦¨b�gjX	}�z�i�`�bA±G��}|�v`	®

^�X	�vbdljx�¦¥X	`a`µm ª ��U���z{U6WYX.gjlj�¥z���`²z	mv}�`a��x�X.ljX.xº¡)g�U�X�WYXAb�`jc�laX	WYX	}�g[m ª zAb�z{U�X/X.¬�©
z	��X.}�z.i�ljX.Á�c���laX	`�gjU�ljX.X�x���`wg���}|z.g<`ag�X.u�`	®�Ç"�¥lj`wgA¡8md}�Xµ}�X.X	x�`]gjl�bdz.X	`]laX	z	mdljx��¥}���g�U|Xµ¤RXÚ©
U�bA±¢�¥mvc�lÀm ª gjU�Xs`aiG`wg�X	W m ª z	bdz{U�X.`	®qTQ�0m[x��¥¾RX	laX	}�g�W§X�g�U�mGx�`Àz	bd}/¤RXsc|`jX	x/g�m�md¤|g{bd�¥}
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g�U�X.`jXyg�l�b�z	X	`.®-T�U�X�mv¤�±G��mvc|`hmd}�X��¥`Àg�mYc�`jX�¦�md�[·�¦�X	`�gjU�b�g<bd¦�¦8zAbdz{U��¥}��Y`jm ª g¸�-bdljX��vX.}¢©
X	l�b>g�X	`.® <<m��-X�±vX.l	¡8gjU���`�g�X.z{U�}���Á�c�X²��`�m�±vX	la¦¥if`j�¥W§u|¦�Xy¤RX.zAbdc|`jX�gjU�mv`aX²¦�md�v`<m ª g�X	}�¦¨bdz{³
��} ª mvlaW�b>g���md}�b�}�xº¡vX�±vX	}��0mvlj`aXd¡�`amvW§X�g��¥W§X.`�z.mv}�g{bd�¥}µ��}�b�z	z	c|l�b�gjXÀ��} ª mdljW§b�g��¥mv}�� ��Ý®"TQm
z	��laz	c�W�±vX	}�gyg�U|X	`jXYx�ljb���¤�bdz{³�`	¡�mv}|XY}|X	X	x|`�gjmf�¥}�`agjljc�WYX	}�gyg�U|XY`am ª g¸�-bdljX>="U�m��0X.±vX.l	¡
g�U��¥`)��`)}�mdg0bd¦«�ÀbAiG`¶uRmd`j`j�¥¤�¦�X�´"`amvc�ljz.X�z	mGx�X<W§bAiµ}�m�g0¤IXhbA±db���¦¨b�¤�¦�X�¡dmvl)�«g¶W�bAi�laX	Á�c���laX
b<¦¨b�lj�vXqbdWYmvc�}�gQm ª �0mvlj³@®�r�}�mdgjU�X	l"bdu�u�lam�bdz{U�g�m�¤|c���¦¥x�`ac�z{U²g�ljbdz	X.`"�¥`Qgjm�c�`aX-u�bd`a`j�«±vX
g�l�b>¬§z<W§md}��¥gjmvlj�¥}���® :¢X.±dX	ljbd¦Rgjm¢mv¦¥`¶uRX.l ª mvlaW§�¥}�� <hT�T�kÈgjl�b�¬Yz<X�eGg�ljbdz.gj��mv} ª ljmvW~ljb��
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g�l�b�z.g��¥mv}¼b�g�bf`jc�`wg{bd�¥}�X	xÈ�v�d� ��¤��>`²l�b>g�Xd¡���U�X	}ÂlaXAbdx|��}���b�u�bdz{³�X.g�x�c|W§u ª lamvW b
·�¦�X�®

� � �²���Ú�������.���  !�"��#�$ %&��')(�
��

�sc|l�WYXAbd`ac�ljX.W§X.}�gj`ybdljX�¤�bd`aX	xKmv} WYX.gjlj��z.`�XÚe¢gjl�bdz�g�X.x ª lamvW <<T�T�k,g�l�b>¬§z�g�l�b�z	X	`.®
T�U�X	`aXµW§X�g�la��z	`<��}�z.¦�c�x|X�¦�b�g�X.}�z.i�bd}�x�ljmvc�}|x¢©°gjlj��ufg��¥W§Xy��WYu�lamH±dX	WYX	}�g�`.¡8¤�b�}�x|����x¢g�U
`�bA±G��}��v`.¡�x�mGz	c�WYX	}�g�`)z.mv}�`a��`agjX	}�z�i[bd}�x[}�c�Wµ¤IX	l)m ª ¤�i�g�X.`¶c�`jX.x ª mvl"z	mGmvuRX.l�b�gj��mv}8® �-XÚ©
ª mvljX<X�e¢u�¦¨b���}��¥}���u|ljX	z.��`aX	¦¥iBA4�¥} :¢X.z.gj��mv}�� CqU�m��,g�U�X.`jXsWYX.gjlj��z.`-b�ljX�c|`jX	x�gjmµz	mvWYu�c|gjX
b²W§X	bd`jc|ljX�m ª zAbdz{U�X�X.¬Yz	�¥X	}�z�iv¡|�0X]u�laX	`jX.}�g���}§gjU���`0`jX.z.g��¥mv}�U�m��Lk�bd}�x�mvljbµzAbdu¢g�c�laX	`
g�U�X.W�®¶Ç"�¥lj`wgA¡�:GX	z.gj��mv}f�|®«Zyz	mv}|`j��x|X	lj`�gjU�XyzAbd`aX�m ª �¥`jmv¦�b�g�X.x�u�ljmAeGi�zAb�z{U�X	`.¡IgjU�X	}-:¢X.z�©
g���md}6�|®Ó��`jU�m���`�g�U�X�X�eGg�ljbK`wg�X.u�`[}�X	z.X	`j`jbdlai¿g�m U�bd}|x�¦�X�gjU�X�z	mGmvuIX	ljb�g��¥mv}Â¤IX.g¸�0X	X	}
zAbdz{U�X.`	®
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T�m�X�±db�¦�c�b�gjX]zAb�z{U���}���`wiG`ag�X.WÅX.¬Yz.��X	}|z.iv¡�md}�Xs}�X	X.x�`Àg�m�md¤�`jX.la±vXsgjl�b�¬Yzs¤Imdg�U�¤IX ª mvlaX
bd}�xÈb ª gjX	l²X	bdz{UÈzAbdz{U|X���}¿gjU�X�`aiG`wg�X	Wf®ÆT�U�X�z	mvWYu�bdla��`amv}¿m ª gjU�X�g�ljb�¬Yz�mv¤�`aX	lw±vX	x
bdljmvc|}�x�g�U�XyzAb�z{U�X	`h¦�X�g�`�c�`�x�X.gjX	laW§�¥}�X]g�U�Xy¤���bd`jX.`�g�U�X�i���}�g�lam¢x|c�z	Xy��}�gjU�Xsg�l�b>¬§z�®

T�U|X	ljX ª mvljX�¡dmv}|X)}�X	X.x�`"b�`wg{bdz{³s¦¥m¢z	b�g�X.xs¤RX ª mvljX)g�U|Xqz	bdz{U�X)g�m�z.mv¦�¦¥X	z.gQbÀgjl�bdz.X)m ª gjU�X
g�l�b>¬§z�¤IX.g¸�0X	X	} gjU�X²z.¦���X.}�g�`<bd}�x�gjU�X²z	bdz{U�X A zAbd¦¥¦�X.xfgjU�X /����7
����&� � �0/'
 C�bd}�x bd}|mdg�U�X.l
mv}�X¶¦�mGzAb�gjX	x�b ª gjX	lºg�U|Xqz	bdz{U�X¶g�mhz	mv¦¥¦�X.z.gOg�U|X¶gjl�b�¬Yz¶¤IX.g¸�0X	X	}�g�U�XqzAb�z{U�X	`�bd}�xyg�U�X)»¼X	¤
`jX	lw±vX.lj` A �K
����H
��3� ���0/'
 CÚ®)T�U�X	`aX�g¸�0m�g�ljbdz	X.`<b�ljXs`jX.}�ghgjm[bµg�U��¥ljx/bd}�b�¦¥iG`j�¥`À`ag�bdz{³�g�U�b�g
u�ljmGz	X.`j`jX.`�g�U�X.W�®)T�U��¥`�¦¨bd`wg�bd}�b�¦¥iG`j�¥`À`agjX	ufz	mv}�`a��`wg�`�m ª x�X�g�X	z�g��¥}��[¤��¨bd`aX	`.¡�z	mvlaljX.z.g��¥}��
g�U�X.W A Á�c�X	lwi¢�¥}�� ª lamvW!g�U|X-mvla���v�¥}�b�g��¥}�� <<T�T�k `aX	la±dX	la` ª mvl"b�}�i��¥} ª mvljW§b�gj��mv}sWY��`a`j��}|�
ª ljmvW g�U�X g�ljbdz	X.`'C�bd}�xEgjU�X	}Lu�ljmGx�c�z.��}��6gjU�X ·�}�bd¦sc|}G¤|�¨bd`aX	x,g�l�b�z	XÆbd`�X�e¢u�¦�bd��}|X	x
¤RX.¦�m��y® T�U|X�X�e|bdz�g�}�c�W²¤RX.lYm ª ��}|`ag{b�}�z	X.`§m ª k"bd}|x�mvl�bÆ}�X	X.x�X	x g�mÆX�e¢X	z.c|g�X�g�U�X.`jX
x��¥¾RX	laX	}�gy`ag�bdz{³�`�x|X	uIX	}�x�`ymv} gjU�X[bdz.gjc�bd¦�}|X.g¸�0mvlj³ z.mv}|·��dc�l�b�gj��mv}8®�»,U�X.}�X.±dX	lyg�U��¥`
��`Ybdz{U��¥X.±�bd¤�¦¥Xd¡-lac�}�}��¥}��¼bd¦�¦Àm ª g�U|X	`jX�mv}½bK`j�¥}��v¦¥X�W�bdz{U|��}�X/`jX.X	�¥}��Âbd¦¥¦Àg�U�X/g�ljb�¬Yz
A4Xd® ��®�¤�i¿¤RX.��}���z	mv}�}|X	z.gjX	xÈx��¥ljX	z�g�¦«iÆgjmKb ¤Rmdljx�X.l²ljmdc|g�X.l'C��¥`²g�U�X�XAbd`a��X	`wg�`jmd¦�c|gj��mv}º®
<<m��-X�±vX.l	¡q�¥gµ�¥`µbd¦«�ÀbAiG`�uImv`j`a��¤�¦¥X§g�m�ljc�}ÈXAb�z{U6m ª g�U�X.W mv}6x|��`agj��}�z�gµW§bdz{U��¥}�X	`.¡)mvl
X.±vX.}6g�m c�`aX�`jX�±vX	ljbd¦À�¥}�`ag�bd}�z	X.`µm ª gjU�X�`�b�W§X§`ag{b�z{³6A4z	bdu|gjc�lj�¥}�� x��«¾8X.ljX	}�g�u�bdlagj`²m ª
g�U�Xsg�ljb�¬YzKCÚ®
<hT�T�kEX�eGg�ljbdz.gj��mv}�U�bd`�¤IX	X.} x�X.`jz	la��¤IX	x�u�ljX�±¢�¥mvc�`a¦¥i �áZ"��Ý¡8bd}|x��0X ª mGz	c�`hmv}�gjU�X

bd}�bd¦«i¢`a��`y`ag�bd�vX[g�U�b>g²W§b�g�z{U|X	` <hT�T�k!g�l�b�}�`�bdz�g��¥mv}�`�`ag�X.W§WY��}|� ª lamvW ¤Imdg�UÆg�l�b�z	X	`.®
T�m§uRX.l ª mvlaW�g�U��¥`	¡��0X�·�la`ag<W§X.lj�vXsg�U|X�g�ljbd}�`jbdz.gj��mv}�`�`aX	X	}�¤RX�g¸�-X.X	} z	¦¥��X.}�gj`�b�}�xfgjU�X
u�ljmAeGi zAb�z{U�X�b�}�x g�U�mv`aX[X	WY�¥gjgjX	x ¤�i gjU�X[zAbdz{U�XY�¥gj`jX.¦ ª ��}�g�m/b�`a��}��v¦¥X²£�m��y®[rÀgsg�U��¥`
uRmv�¥}�gA¡¶b z	¦�bd`j`a� ª iG��}|� z	mvWYuImv}�X	}�g[XÚe�b�W§�¥}�X	`µX	bdz{U ljX	Á�c�X.`ag[g�m x|X.g�X.ljWY��}�X���U|X.g�U|X	l
�¥gµU�bd`µ¤IX	X	}6W§bdx�X ª ljmvW b z	¦¥��X.}�g�g�mKb�z	bdz{U�X�mvl ª ljmvW b zAb�z{U�X�g�mKb�`aX	lw±vX	l.®Æ»¼X
zAbd¦¥¦8g�U�X.WÅljX.`juIX	z�g��¥±dX	¦«i /����7
���� bd}�x �K
����H
�� g�ljbd}�`jbdz.gj��mv}�`.®¶T�U�X�u|ljX	z.��`aX��¥} ª mvlaW�b�gj��mv}
g�U�X�z	¦¨b�`j`j�«·�X	l§¦�mGmv³�`�b>g��¥`YgjU�X ª mvlaW�b�gYm ª g�U�X��<^<t A ljX.ÁGc|X	`agj`�W�b�x�X�gjmÂb¿z	bdz{U�X
`jU�mvc|¦�xÆ`ag{b�lags���¥gjU �	!"!$#&%('"'	)+*�,"-�*�,.'¢¡���U�X	laXAbd`yg�U�md`jXYx���laX	z.gjX	xKg�mf`jX.la±vX.lj`�`jU�mvc|¦�x
`ag{b�lag)���¥gjU/'ybd}|xYc|`jX�g�U�X&021	)3!�U�X	bdx�X	l�C�¡vgjU�X547698�bd}�x;:=<?>.19,$@�8$,"A�*�A=<?>.19,YU�XAbdx|X	lj`.®
T�U�X�z.mvW§uImv}�X.}�g-¦¥m¢mv³�`0bd¦�`amµb�gqg�U|X<x�X.`agj��}�b�gj��mv}§uRmdlag0m ª g�U|X<laX	Á�c�X	`wg%AÝ�¢ZH�d��mdl-�v�d�v�
bdljX§bd`j`ac�WYX	x¿gjm�¤IX�u�lam�eGiÆuImvlagj`²bd}|x6�v�/`jX	lw±vX.l�uRmvlwg�`�Csgjm�z	md}|·�ljW gjU�X§u|ljX.±G�¥mvc�`
z{U�X	z{³�`	®qr�x�x��«g��¥mv}�bd¦¥¦¥iv¡d�¥gqW�b���}�g{bd�¥}�`qb�`aX.gÀm ª ³�}�m���}�u�ljmAeGi§zAbdz{U�X<¯ÄkÈbdx�x�laX	`j`aX	`%A4bd`
x�X.gjX	ljWY��}|X	x�¤�i�g�U|Xybd¤Rm�±dX�z{U|X	z{³�`'C�`jm�g�U�b>g ª c|g�c|ljXsljX.Á�c�X	`wg�`�g�m[mvl ª lamvW gjU���`�z	bdz{U�X
bdljX<��WYW§X.x��¨b�gjX	¦«i���x�X.}�g��¥·�X	xº®.:G��}�z.X�g�U�X�}Gc|Wµ¤RX.lÀm ª u�lamAe|�¥X	`À�¥}�g�U|X]`aiG`agjX	WÅ�¥`-¦¥��³dX.¦¥i
g�m[¤RXs±dX	lai/`aW�b�¦�¦Û¡�g�U|��`�ljX.x�c�z.X	`�x|l�bd`wg���z	bd¦�¦«i[g�U�Xsg��¥W§X�`juIX	}�g��¥}�g�U��¥`�`ag{b��vXd®
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TQl�b�}�`�bdz�g��¥mv}�`§bdljX/g�U�X.}½x�X.Wµc�¦¥gj��u�¦¥X�e¢X	x bdz.z	mvlax���}��Kg�mÆg�U�X.��l ��^ht)®¶¯ ª �-Xf·�}�x
g¸�-m�gjl�bd}�`jbdz.gj��mv}|` ª mvl�gjU�Xµ`�b�W§X �<^<t)¡Rmv}�X /����7
���� bd}�xKmv}�X �K
�� �H
�� ¡R�¥g]WYXAb�}�`�g�U�b�g
g�U�X�x�mGz	c|W§X.}�g��Àbd`s}|mdgsu�laX	`jX.}�g��¥} g�U�X�z	bdz{U�X A `j��}|z	X[b�ljX.Á�c�X	`wg�U�bd`s¤RX.X	}K`jX.}�gsg�m
g�U�X�¯¸}�g�X.lj}�X�g C]bd}|xK�0X�nac�`ag]}�X	X.xÆgjm��vX	}�X.l�b�gjX[b�ljX.z	mvlaxÆWYX	la�v��}|��g�U�X��¥} ª mvlaW�b�gj��mv}
z	mv¦¥¦�X	z�g�X.x ª ljmvW¤Imdg�U�g�U�Xµz.¦��¥X	}�gsbd}|x g�U�Xµ`aX	lw±vX	l]gjl�bdz.Xd®s¯¸} mdgjU�X	l<�-mvlax�`	¡8�¥g]WYXAb�}�`
ljX.��la�¥gj��}��Yg�U�X�z.¦���X.}�g�g�ljbd}�`jbdz.gj��mv} ¤�i�ljX	u|¦¨bdz.��}���gjU�X�zAb�z{U�X[bdx�x�laX	`a`]���¥g�U gjU�X²»¼X	¤
`jX	lw±vX.l�bdx|x�ljX.`j`<bd}�x�bdx>nac�`wg���}|�[gjU�Xymdg�U|X	l�u�bdljbdW§X�g�X.lj`�g�m[ljX�£�X	z�g<��U�b�g��-mvc|¦�xfU�bA±vX
¤RX.X	}sg�U�X¶laX	Á�c�X	`wg����¥g�U|mvc|gOg�U|X)zAbdz{U�X�®�^�X	`auRX.z.g��«±vX.¦¥iv¡>� ª �0X)U�mv¦¥xyb /����7
���� g�l�b�}�`�bdz�g��¥mv}
bd}�xµ}�m�W�b�gjz{U���}|� �K
����H
�� g�ljbd}�`�b�z.g��¥mv}²�¥` ª mvc|}�x AÝb ª g�X	l�b�`auRX.z	�¥·�X	xµg��¥W§X.mvc|g'CºgjU�X	}µ�0X
bd`j`ac�W§Xhg�U�b>g-g�U|X�zAb�z{U�X]W§bdx�X]b�U��¥g	® � ¯¸}�gjU�X�z	bd`jX]m ª b�zAb�z{U�X]U��«gA¡��-X]`wg��¥¦�¦@¦¨bdz{³µgjU�X
ljXAb�¦ºz{U�bdljbdz.gjX	lj�¥`agj��z	`�m ª gjU�XsljX.ÁGc|X	`ag	®0¯¸}/mvlax�X	l�gjm�z	��laz	c�W�±vX	}�g�g�U|��`	¡�k"bd}�x|mvl�b�`jX.}�x�`
`ag{b�}�x�bdlaxÆlaX	Á�c�X.`ag�`yg�m/mvla���v�¥}�bd¦Q`jX.la±vX.lj` ª mvl]g�U|mv`jX[x�mGz	c�WYX	}�gj`	®µ¯ ª `jc�z{U¿bdx�x��«g��¥mv}�bd¦
ljX	Á�c�X.`agj`�bdljX§`jX.}�g	¡"g�U|X.i¼bdljX§X�eGg�ljbdz.gjX	xÂX�±vX.}�gjc�bd¦¥¦¥iÆ¤�iÆgjU�X <hT�T�k WYmv}��«g�mvla`�bd}�x
ª mv¦�¦¥mH�~gjU�X/`ag�bd}�x�bdlax u�b�g�UÈc�uÈg�m g�U|X�W�b�gjz{U���}|�Æz.mvWYuRmv}|X	}�gA®ÂT�U|��`[z	mvWYuImv}�X	}�g	¡
g�U�bd}|³G`<g�m�b§u�lj�«±db>g�X <<T�T�k,U�XAbdx|X	l	¡RljX.z	mv�v}|��`jX.`]�vX.}�X	ljb�g�X.x g�l�b�}�`�bdz�g��¥mv}�`<bd`�`ac�z{Uº¡
bd}�x[c�`jX.`qgjU�X	W g�myu�lam¢x�c|z	X�ljX.z	mvlax�`¶¦���³�X-g�U|mv`jX���}µgjU�X�zAbdz{U|X�©¸WY��`a`)zAbd`aXd®)T�U�X.ljX�W§b�i
¤RXµz	bd`jX.`]��U�X	laX�`jX�±vX	ljbd¦)z	¦¥��X.}�gj`]ljX.Á�c�X	`wgsg�U�X�`jbdW§X ��^ht ª lamvWg�U�Xµ`jbdWYXµzAbdz{U|X[b�g
bdu�u�lam�e¢�¥W�b�gjX	¦«i�gjU�X�`�b�W§XÀgj��WYXd®Q¯¸}Y`ac�z{U�z	bd`jX.`	¡��0XhW§bd³�X�c�`jX�m ª bd}[U�X.c�lj�¥`ag��¥zÀ¤�bd`aX	x
mv}/ljX	Á�c�X.`aghg��¥W§X.`ag{b�W§u�`Àgjm[W�b�gjz{U�g�U�Xyx��«¾8X.ljX	}�g�g�ljbd}�`jbdz.gj��mv}�`.®

¯ ª gjU�X	laX�bdljX0`jX�±vX	ljbd¦���`amv¦¨b>g�X	x�u�ljmAeGi�zAbdz{U�X.`	¡�g¸�0msW§X�g�U�mGx�`�W§bAi�¤IXÀc�`aX	xº®�o¶�«g�U�X.l
g�U�X§`ag{b�z{³G`�x|X	`jz.lj�¥¤RX.xÈbd¤Rm�±dX�bdlaX�x�X.u�¦�m�ivX.xÈbdljmdc�}�xÂX�±vX	lwiÂz	bdz{U�X�bd}|x¿g�U�X�mvc|g�u|c|g
m ª XAb�z{U6bd}�bd¦«iG`j��`�`ag�bdz{³Æ��`�W§X.lj�vX.x¿��}�gjm bd}Â`a��}��d¦�X �Äc�}|� ª iG��}�� �[`ag�bdz{³@®�T�U��¥`²WYX	la�vX
��`�x|mv}�X ¤�i½c�`a��}��¼g�U�X k�bd}�x�mdl�b � `��vX	}|X	l�b�¦]u�c�lauRmv`aX }�X�g¸�-mvla³½ljX	bdx�X.l�bd}�x½��la�¥g�X.l
z	mvWYuRmd}�X	}�g�`.® ��g�U�X.la���¥`jXd¡¢� ª ±db�}�g�bd�vXhuRmd��}�g�`qX�e¢��`wg0gjU�b�g0zAbd}§zAbdu¢g�c�laX<g�U|Xhgjl�b�¬Yz ª mvl
bd¦�¦vz	bdz{U�X.`	¡dgjU�X	}�mv}�XqzAbd}�c�`jX¶g�U|Xq±dX	lai�`jbdW§X¶`wg{bdz{³�`"`a��}�z.XqgjU�XqW�b�gjz{U���}|�hz.mvWYuRmv}|X	}�g
����¦�¦@c�`aXsm ª ¯Äk bdx�x�laX	`j`aX	`�m ª gjU�X]zAb�z{U�X	`�g�m²x���`wg���}|�vc���`aU§gjU�XsljX.ÁGc|X	`agj`�W�b�x�X�g�m²XAbdz{U
mv}�Xym ª gjU�X	Wf®-�0mdg�U�`jmv¦¥c|g��¥mv}�`�bdlaX�X.Á�c��¥±�bd¦¥X	}�g A g�U�Xy`jbdW§Xyg�ljbdz	Xs���¥¦�¦º¤IX�u|ljmGx�c�z	X.x C
bd}�x�g�U�Xyz{U�md��z	Xyx�X.uRX.}�x�`hmv}/g�U�X�bdz�g�c�bd¦8z	mv}|·��vc�l�b>g���md}fm ª gjU�Xsg{bdla�vX.gjX	xf}�X.g¸�0mvlj³@®
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»,U�X	}�`jX.±dX	ljbd¦"u�lamAe¢i/z	bdz{U�X.`]bdlaX�c�`aX	x����«g�U��¥}fb§`j�¥}��v¦¥Xsmvlj��b�}���`jb�g��¥mv}º¡|gjU�X.ifbdlaX�m ª ©
g�X	}Æz	md}|·��vc�laX	xKg�mfz	mGmvuIX	l�b>g�Xµ���¥gjUKXAbdz{U¼mdg�U�X.l	®[T�U��¥`sW§X	bd}�`sg�U�b>gs��U�X	}¿bfz	bdz{U�X

��� ãÀÕHãwã �sÙÝÔ]é>äÝãÀØ�ÙÛÑ ÒÀãwÔ.é�Ù¶ä4ÑÓÕ>åwã0ç>Ø.å°æ�ãwÙ (ÓÔ.äÛä4ãjä"Ø�Õ���å ( Ô�å°æsäÝæ�ã &�ä"ÒÀÑÓè�$	Ù�Ø�( ÙÛãwÜ"Ù $>ã-Ô.ÜÝÑÓè�ÑÓÕ>Ø�(
ÜÛã��	éHãjä Ù�äÝã��	éHãaÕ>åÄÑÓÕHè>Ö
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W§�¥`j`jX.`�bKx�mGz	c�WYX	}�g§�¥g[����¦¥¦-·�la`agYg�lai6gjm ª X�g�z{U½�«g ª ljmvW md}�X�m ª g�U|X�mdgjU�X	lYzAb�z{U�X	`
¤RX ª mvljX�`aX	}�x��¥}��fb�ljX	Á�c�X.`ag�g�m�g�U|X�`jX	lw±vX.l�mv} gjU�X[¯¸}�gjX	la}�X.g	® � bdz{U�X	`�bdlaX�mvlj��b�}���`aX	x
U���X.l�bdlaz{U���z	bd¦�¦«iR´"bd¦�¦IzAb�z{U�X	`hb�gÀgjU�X]`jbdW§Xs¦¥X.±dX	¦ObdlaX]zAb�¦�¦�X.x ��� "#���	�
	�� bd}�x�W§bAi�¤IX]z	md}¢©
}�X	z�g�X	x�g�m�b[U��¥�vU�X	lh¦�X�±vX.¦ �D�H��
���� zAb�z{U�Xd®�TQmvu ¦�X�±vX.¦Qz	bdz{U�X.`sbdljX�z	md}�}�X	z�g�X.x x���laX	z�g�¦¥i
g�m¼gjU�X�¯¸}�gjX	lj}|X.gA® � m¢mduRX.l�b�gj��mv} ��}�±vmd¦¥±vX.`�bd}���}�g�X.lw©¸z	bdz{U�X�u�ljmdgjm¢z.mv¦�g�m¼¦�X.g§zAb�z{U�X	`
³G}|mH�&��U���z{U¼x�m¢z.c�WYX	}�g�`�bdljXYbA±�bd��¦�bd¤�¦¥X ª ljmdW g�U�X.��lyuIX	X	la`	®Y»¿XYz	mv}|`j��x|X	lyU�X	laXYgjU�X
¯¸}�gjX	la}�X.g � b�z{U�X[k)ljmdgjm¢z.mv¦ � � � Ý¡R��U|��z{U ��`<mv}�X�m ª g�U�X²W§mv`wg����¥x�X	¦«i�c|`jX	x8®s¯ � kL�¥`]b
`j��WYu�¦¥X�g�ljbd}�`�b�z.g��¥mv}�bd¦Ru�ljm�g�mGz	mv¦ºm�±dX	l � �]kQ®

»¼X�}�X	X.x�g�m§u�bdlj`aX�¯ � kEWYX	`a`�bd�vX.`	¡IX�eGg�ljbdz.gjX	x ª lamvW � �]kEu�bdz{³dX�g�`.¡ºbd}�x�W�b>g�z{U
g�mv�vX�g�U�X.l�g�U|Xµz	mvlaljX.`juImv}�x��¥}���Á�c�X	la��X	`yb�}�x ljX.`juImv}�`jX.`	®�¯¸} mvljx�X.l�g�m�x|m�`jm�¡8�0Xµ·�la`ag
x�X	Wµc|¦¥g��¥u�¦�XÚe � ��k u�b�z{³dX.gj`�bdz	z.mvljx|��}���g�m²gjU�X	�¥l �¸z	mv}�}|X	z.gj��mv} � A4`�b�W§X<u�bd��l¶m ª `amvc�laz	X
bd}�x x�X	`wg���}�b�g��¥mv}È¯Äk bdx�x�laX	`a`jX	`.¡���}È��}|x���`wg���}|z.g[mvlax�X	l�C�® Ã<X�eGg	¡-¯ � k WYX	`j`jbd�vX.`�bdlaX
X�eGg�ljbdz.gjX	xKbd}�x gjU�X	} x|X	Wµc�¦«g��¥u�¦�XÚe|X.x bdz.z	mvlax���}|��g�m�gjU�X	�¥l�c�}|��Á�c�Xµ�¥x�X	}�g��«·�X	l.®]T�U�X.}º¡
bd¦�¦OWYX	`a`�bd�vX.`�laX	¦¨b>g�X	xfg�mYg�U�X�`�bdWYX�Á�c�X.lai AÝbd}|x�}�m§mdg�U�X.lj`�C<bdlaX�u�b�`j`jX.x g�m�b§`j�¥}��v¦¥X
�ÄW§b�g�z{U��¥}�� ��z	mvWYuImv}�X	}�g	¡���U�mv`jX��-mdlj³���`�gjm§¤�c|��¦�xfb[ljX.z	mvlax�x�X.`jz.lj��¤|��}��[g�U��¥`�X.±vX.}�gA®
T�U�X<WYX.gjlj�¥z	`)�-X<bdlaXh�¥}�g�X	laX	`wg�X	x���}YbdljX�´�gjU�X<¦�b�g�X.}�z.i[m ª gjU�X<laX	Á�c�X.`agA¡Gg�U�Xh}�c�Wµ¤IX	l¶m ª
¤�i�gjX	`�g�l�b�}�` ª X.ljljX.xº¡@bd}�xfm ª z	mvc|lj`jXyg�U|X�`wg{b�gjc�`�m ª g�U�XyljX.Á�c�X	`wg A uRX.X	l � `hU��¥g�mdl�W§�¥`j`'CÚ®

»¼X-U�b�±dXÀ`jX.X	}��¥}�g�U|X-zAb�`jXÀm ª ��`jmd¦¨b�gjX	x�u�ljmAeGi²z	bdz{U�X.`�g�U�b�g"b�`a��}��v¦¥X¶z	¦��¥X	}�g�ljX	Á�c�X.`ag
W�bAiÆ�vX	}|X	l�b>g�X�X.�¥gjU�X	l�mv}�X A � ª �«g²�¥`µb�U|�¥g Csmvl�g¸�-m <hT�T�k gjl�bd}�`jbdz.gj��mv}|` A4� ª �«g²�¥`µb
W§�¥`j`'CÚ® <hX	laXd¡dgjU�X0gjmdg{bd¦�}�c�Wµ¤IX	l�m ª gjl�bd}�`jbdz.gj��mv}|`"��`Q`agj��¦¥¦�b�g"¦¥XAbd`wg"md}�Xd¡v¤|c|g�W§bAiy¤RX-b�g
W§mv`wg

n+1
¡>��U�X	laX

n
�¥`QgjU�Xq}Gc|Wµ¤RX.l"m ª ¦�X.±dX	¦¥`��¥}�gjU�X-U��¥X	ljbdljz{U�iv®�¯¸}�x�X.X	xº¡�b�ljX.ÁGc|X	`ag���`

ª mvla�-bdljx|X	x ª mvlqXAb�z{U�¦�X.±dX	¦I��}Yg�U�X]U|��X	ljbdljz{U�iY� ª }�m²z	bdz{U�X]U�md¦�x�`qg�U�X<x�m¢z.c�WYX	}�gA®)T�U��¥`
z	mvc�}�gj` ª mdl

n − 1
�Ä��}�gjX	lj}�bd¦ ��ljX.Á�c�X	`wg�`	®�r�x|x��¥gj��mv}�b�¦�¦¥i��0X[Wµc�`wgsg{bd³�XY�¥}�g�m/bdz.z	mvc�}�g

g�U�XslaX	Á�c�X	`wghW�bdx|X ª ljmvW�g�U�Xsz.¦��¥X	}�gA¡¢u�¦�c�`ÀgjU�Xs¦¨b�`ag�laX	Á�c�X	`wg���U���z{U/W§b�i�¤RXsx|��ljX.z.gjX	x
g�m/g�U�X[mvla���v�¥}�bd¦��0X	¤¿`jX	lw±vX.l²mvlsg�m�b/uRX.X	l	®§r�¦¥¦"g�U�X.`jXYg�l�b�}�`�bdz�g��¥mv}�` A ª mvl]gjU�XY`�bdWYX
��^ht C²�dmÆgjU�ljmvc|�vU gjU�X/z	¦�bd`j`a� ª iG��}�� z.mvWYuRmv}|X	}�gY`jX	X.}�u�laX.±G��mdc�`j¦«iv® Ã<m��y¡0gjU�X	laXf�¥`
bd}�mdgjU�X	l0zAb�gjX	�vmvlwi A4��}�bdx�x��«g���md}Ygjm²g�U�X /����7
���� b�}�x�g�U|X �K
����H
�� mv}�X	`�C0z	mdljljX.`juImv}�x��¥}��
g�m[ljX.ÁGc|X	`agj`�W§bdx�Xs¤IX.g¸�0X	X.}�uIX	X	l�z	bdz{U�X	`.¡IgjU�b�g��0X�z	bd¦�¦ ��
'
�� gjl�bd}�`jbdz.gj��mv}|`	®

T�U|X	}�b ª gjX	l¶x�X.Wµc�¦¥gj��u�¦¥X�e¢��}|�ybdz	z.mvljx��¥}��yg�myg�U�X ��^ht)¡�gjU�XhW�b�gjz{U���}|��z.mvWYuRmv}|X	}�g
g�lj�¥X	`Og�m�¤�c|��¦�xyz{U�b���}�`�W§bdx�X¶m ª b /����7
���� gjl�bd}|`�bdz�g���md} ª mv¦¥¦�m��0X	xy¤�i�bd}�is}�c�Wµ¤IX	lQm ª
��
'
��
g�l�b�}�`�bdz�g��¥mv}�`ybd}�x¼b�¦¨bd`wg �K
����H
�� gjl�bd}�`jbdz.gj��mv}8®�T�U�X	`aX§z{U�b���}�`�bdlaX�W�bdx|X[bdz	z.mvljx��¥}��
g�mµ¯Äk bdx�x�laX	`a`jX	`�W§b�g�z{U|��}��²bd}�x�g�U|X]}�b�gjc�l�bd¦@g��¥W§X.`ag�bdW§u§U�X	c|lj��`wg��¥z AÝb�`j`jc|W§�¥}��²g�U�b�g
b¿zAbdz{U|XÆz	bd}�}�m�g ª mvla�-bdlax,bÂljX	Á�c�X.`ag/¤IX ª mvlaX �¥g�U�bd`�laX	z	X.�¥±dX	x,�¥g'C�®!¯ ª �0X ¤�c���¦¥xEb
z	mvWYu�¦�X�g�Xsz{U�b���}º¡��«g�W§X	bd}�`Àg�U�b�g�g�U�XyljX.Á�c�X	`wg�`�W§bdx�X�b�WY��`j`.¡�mdg�U|X	la���¥`jXsg�U|X�¦¥X	}���g�U
m ª gjU�Xyz{U�bd�¥}/���¥¦�¦Ig�X	¦¥¦8��U�X�g�U�X.lhgjU�XyU��¥g��-bd`hbYu|¦¨bd�¥}�mvlhb�uRX.X	l�U��¥g	®

EFE ÕHGDIKJ'L)M
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Ç���}�bd¦¥¦¥id¡R¯ � k!b�}�x zAbdz{U|X[gjl�bd}|`�bdz�g���md} ljX	z.mvljx|`�b�ljX�WYX	lj�dX	x ��}�gjm/b�`j��}|�v¦�Xµz.mvW�©
uRmv}|X	}�g�g�U�b�g�X�eGgjl�bdz�g�`�g�U|X `jc��«g{bd¤|¦�X�WYX.gjlj�¥z	` ª lamvW ¤Rm�g�U½g¸iGuRX.`�m ª X.±dX	}�g�`.®&T�U��¥`
u�ljmGx�c�z.X	`sbd}�c�}��¥·�X	x ª mvlaW�b>g<X�±vX.}�gyz.mv}�g{bd�¥}���}|�§g�U|X�±�bd¦�c|X	`�m ª g�U�X�W§X	bd`jc�laX	x WYX.gw©
lj��z.`	®3:¢c�z{U X.±dX	}�g�`yb�ljX ª mdla�-bdljx�X.x g�mYg�U�XµX�±�bd¦�c�b>g���md}�`wg{bdz{³fx�X	`az	la��¤IX	x ��}fg�U�X²}�X�eGg
`jX	z�g��¥mv}º®

� *E+ '-��
��/'0$ � 
���������
�� 
��[�

T�U���`¶`jX.z.gj��mv}§x���`az	c�`a`jX	`qg�U�XhWYX.g�U|m¢x��0X�c�`aXhgjm�z.mvW§u|c|g�X�g�U|X<laX	u�laX	`jX.}�g{b�gj��mv}§m ª gjU�X
X.¬Yz	�¥X	}�z�i/bdz{U��¥X.±vX.x�¤�i�b[`wiG`ag�X.WÅm ª zAb�z{U�X	`h¤�bd`aX	x/mv}�g�U�X]gjl�bdz.X	`�u�lam¢x|c�z	X.x�¤�i�gjU�X
u�ljX�±¢�¥mvc�`�`wg{bd�vX�®qÇ"��la`agÀ�0Xyx�X	`az	lj�¥¤RXsgjU�XsW§X�g�la��z	`À�0XyU�bA±vXyc�`aX	x/g�U�X.}f�0Xy`jU�m��!U|mH�
g�U�X.`jX�W�bAi�¤IXyz	mv}|`jmv¦¥��x�b�gjX	xº®

� ��� � �  � � � �

r�`�`jmGmv}�bd`�g�U�X%<<T�T�k½gjl�b�¬Yzsg�ljbdz	Xy��`�z.mv¦�¦¥X	z�g�X	x8¡��¥g���`�c|`jX	xfg�mYuRX.l ª mvlaW�g�U|X�WYXAbH©
`jc�laX	WYX	}�gÀm ª g�U�XhX.¬Yz.��X	}|z.iYm ª gjU�X<`wiG`ag�X.W m ª u�lam�eGiYzAb�z{U�X	`.®qTQm�gjU���`¶X.}�x��0X�x�X�·�}�X
by`aX.gqm ª W§X�g�la��z	`�g�U�b�g¶W§bdu�`�gjU�X	�¥l)��}�u|c|g A4z	bdz{U�X�mvl)¯ � k¿g�ljbd}�`jbdz.gj��mv}�`�C"��}�g�msc|}��¥gj¦�X	`a`
x�X	z.��W§bd¦O}�c�Wµ¤IX	lj`.®hÃ<X	�vb�g��«±vXy±db�¦�c�X.`<�¥}�x���z	b�g�XyU�b�ljW ª c�¦Oz	mv}¢·��vc�ljb�g��¥mv}�` A4�Û® Xd®«¡�g�U�md`jX
g�U�b�gYb�z.g�c�bd¦�¦«i�� 
 	H� � � 
 X�¬Yz	��X.}�z.iDCÚ¡-uImv`j�«g��¥±dX�±�bd¦�c�X.`[x�X	}�m�g�Xf��WYu�ljm�±vX.xÈÁGc�bd¦��«g¸iÂm ª
`jX	lw±G��z	X]bd}�x

0
z	mvlaljX	`auRmd}�x�`Àg�m²b²`j�«g�c�b>g���md}§��U�X.ljX]z	bdz{U�X	`À�0X	laXs}�mdg-u�ljX.`jX	}�g%A ��U���z{U

`jU�mvc|¦�x/¤RXsgjU�XyX�e¢uRX.z.gjX	x�WY��}|��Wµc�W¹m ª g�U|X ª c|}�z.gj��mv}/��}/laXAbd¦Oz.mv}�x��«g���md}�`'CÚ®

��Î 
��QÏ Ì�� �
	�� � 	 � Ê� ���Q� Î��IÊ � Ê �R� ^�mvc�}�x¢©Ûg�la��u�g��¥W§X]�¥`Àg�U�Xyg��¥W§X�}�X	X.x�X	x ª mvl
b�laX	Á�c�X	`wgÀg�m�¤IX�z	mdW§u�¦¥X.gjX	xº¡ ª ljmdW&g�U�X�� ����� ¤�i�g�X<m ª gjU�XhljX	Á�c�X.`ag�c|}�gj��¦�g�U|X � ����� ¤�i�g�X
m ª gjU�X�laX	`juImv}�`aXd®/TQm z	mvWYu�c|gjXYgjU�XYW§X�g�lj�¥zd¡��-X§z	mv}|`j��x|X	l�gjU�XYx��¥¾RX	laX	}�z.X�¤IX.g¸�0X	X	}
g�U�X[ljmdc�}�x¢©Ûg�lj�¥u g���WYX ª mvl]gjU�X �K
����H
�� g�l�b�}�`�bdz�g��¥mv}Æbd}�xKg�U�X /����7
���� g�ljbd}�`jbdz.gj��mv}º®[¯¸}
g�U�XyzAb�`jX�m ª b[W§�¥`j`.¡��-X�X�e¢uIX	z.ghg�U|��`�g�mY¤RXy¦¥���vU�g�¦«i�}|X	��b�gj�¥±dXd¡���U�X	laXAbd`h�¥gh`aU�mvc�¦¥x�¤IX
¦¨bdla�vX	¦«i²uImv`j�«g��«±vX���}[z	bd`jXhm ª U��¥g	®"T�U�X.}§�0X<z.mvW§u|c|g�X�g�U|Xhljb�g��¥mym ª gjU���`)gj��WYX-���¥gjU[gjU�X
ljmvc�}|x¢©°gjlj��u�gj��WYX�m ª g�U|X �K
����H
�� gjl�bd}�`jbdz.gj��mv}8®�<<X.}�z	X�g�U�Xy±�bd¦�c�Xyz.mvW§u|c|g�X.x���`�X.ÁGc�bd¦
g�m�g�U�XyuIX	laz	X	}�g�bd�vXym ª ��WYu�ljm�±vX.W§X.}�g A4mvl�x�X.�vl�b�x�b�g��¥mv} C0z.mvWYu�bdljX.xfgjm�g�U�Xs`a�¥g�c�b�g��¥mv}
���¥g�U|mvc|g�g�U|X�u|ljmAeGiv®
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� �|� Ê �Q� Ë  � ��� Î��IÊ � Ê �R� t�b�gjX	}�z�i���`-gjU�Xsg��¥W§X<`juIX	}�gh¤RX�g¸�-X.X	}�gjU�X � ����� ¤�i�g�Xym ª
g�U�X[ljX.Á�c�X	`wg�bd}�xKg�U|X � ����� ¤�i�g�XYm ª g�U�X[ljX.`juImv}�`aXd®�T�U|��`yz	mvlaljX.`juImv}�x�`yg�m/g�U�X�gj��WYX
b[c|`jX	l����¥¦�¦8U�b�±dX�gjmµ�Àb��¥g�¤IX ª mvlaX�`aX	X.��}��Ybd}�i�g�U��¥}��[��}/U�X.lÀ»¿X.¤�¤�lam���`jX	l AÝb�`j`jc|W§�¥}��
g�U�b�g�g�U�Xµ¤|ljm���`jX.l�`wg{bdlwg�`]x|��`ju|¦¨bAiG��}���x�b�g{b�bd`�`jmGmv}Kbd`]�«gsljX.z	X	�«±vX.`s�¥g CÚ®s¯°gyzAbdu¢g�c�laX	`
¤RmdgjU�g�U|X]}�X.g¸�0mvla³�¦¨b>g�X	}|z.i§bd}�x�gjU�X]¦¨b>g�X	}|z.iYm ª ¤Imdg�U�`aX	lw±vX	la`	´¶g�U�X<»¿X.¤�`jX	lw±vX.l�bd}�x
g�U�X<u�ljmAeGiYzAbdz{U�X�®¶T�U���`qW§X�g�la��zh��`qz	mvWYu�c|gjX	x�¦¥��³�XhgjU�X�u�laX.±G��mdc�`-mv}|X<¤�i§z	mv}�`a��x�X.lj�¥}��
g�U�XyuIX	ljz.X	}�g{b��vXym ª �¥W§u|ljm�±vX.W§X.}�ghz.mvW§u�bdljX.x/gjm�g�U�Xy}�m�©°u�ljmAeGi�z	bd`jX�®

� � ��Ï Í 	ÝÏO���K�	� � 	 ���I� T�U���`"��`"`a��WYu�¦¥isgjU�XÀ}�c�Wµ¤IX	l)m ª ¤�i�gjX	`�g�ljbd}�` ª X	ljlaX	x ª mvl�XAbdz{U
g�l�b�}�`�bdz�g��¥mv}º¡��¥}�z	¦¥c�x���}|�µg�U�X�U�XAb�x�X	la`<m ª g�U�XylaX	Á�c�X	`wgsbd}|xfgjU�X�laX	`auRmv}|`jXd®0T�U�X�`�bdWYX
uRX.ljz	X.}�g{bd�vX<��`0z	mvWYu�c|gjX	x�b�` ª mvl¶g�U�X�bd¤ImH±dX]WYX.g�la��z.`	¡�¤�i�W§bd³���}��yg�U|X�l�b>g���m�¤IX.g¸�0X	X	}
g�U�X�}Gc|Wµ¤RX.l]m ª ¤�i�g�X.`s`�bA±vX.x A4mvlh�Àbd`wg�X.x C<¤�i�gjU�X²u|ljmAeGi bd}�x�g�U�X�g�mdg�bd¦�}�c�W²¤RX.l�m ª
¤�i�gjX	` ª mvl¶g�U�X<g�l�b�}�`�bdz�g��¥mv}§���«g�U�mvc¢g-g�U|X�u�lam�eGid® �]}�X<Wµc�`wg�}�mdgjX<g�U�b�gÀu�lamAe¢i§zAb�z{U�X	`
c�`jc�b�¦�¦¥i�b�x�x�b ª X�� U|XAbdx�X.lj`"gjm�g�U|X-ljX.Á�c�X	`wg�`�g�U|X.i�X	WY�¥gA®Qr�¦¥`jm�¡>g�U�X�i²W§bAiyg�l�b�}�` ª mvlaW�¡
��}/`jmvWYXsz	�¥ljz.c�W§`wg{bd}|z	X	`.¡�u�¦¨b���}fpyo¶T:ljX.ÁGc|X	`agj`<�¥}�g�m �Ä� ª ©¸WYm¢x��«·�X	xG©¸`j�¥}�z	X �hmv}�X.`	®��

� Î �Q� 	4�.� Ê ��� Ë T�U��¥`�W§X�g�lj�¥zsbd�¥W§`�b>g�zAbdu|gjc�lj�¥}���g�U�X ª laX	`jU|}�X	`a`<m ª g�U|X�x|m¢z.c�W§X.}�g�`
ljX.gjc�lj}|X	x[¤�iµg�U�X�z	bdz{U�X�®)¯¸}�x�X	X.xY��U|X	}YbszAbdz{U�X�laX.gjc�lj}�`qb]x�mGz	c|W§X.}�g¶�«g)U�mv¦¥x�`	¡�g�U�X.ljX
��`y}�m��-bdlal�bd}�g¸iÆg�U�b�g��«g�U�bd`²}�m�g²¤IX	X.}¿c�uIx�b�gjX	xÂmv}Æg�U�XYmvla���v�¥}�bd¦�`aX	la±dX	l.® �h`jc�bd¦¥¦¥i
»¿X.¤�`jX	lw±vX.lj`q��}�z.¦�c�x�X0��}µgjU�X	�¥l"ljX.`juImv}�`aX<b
	�8�)3! <�� 19A=6�=6+*�A[U�X	bdx�X	l"�v�¥±G��}|��g�U�X-W§mv`wg
ljX	z.X	}�g0W§mGx��¥·�zAb�gj��mv}µgj��WYX�m ª gjU�Xhx�m¢z.c�WYX	}�gA®"»,U|X	}�x|X.g�X.ljWY��}��¥}��y� ª b�x|m¢z.c�W§X.}�g0�¥`
`ag{b�¦�Xd¡�gjU�ljX.X�gj��WYX	`ag�bdWYu�`hbdljXsg�m§¤RX�z	md}�`j�¥x�X	laX	xº´

tp
¡�gjU�X�¦�bd`aghWYm¢x|�¥·�X.xfgj��WYX	`ag�bdWYu

m ª gjU�Xyx�mGz	c�WYX	}�ghljX�g�c�la}�X	xf¤�i�g�U�Xyu�lam�eGid¡
to
gjU�Xy¦¨bd`wg�W§mGx��«·�X	x�gj��WYX	`ag�bdWYu�m ª gjU�X

mvlj�¥�v��}�b�¦�x�mGz	c�WYX	}�g�b�}�x
tr
gjU�X§gj��WYX	`ag�bdWYu¿b�g���U���z{U¼g�U�X§ljX	Á�c�X.`ag��-bd`µW§bdx�X�®�¯ ª

tp = to
¡�g�U�X�x|m¢z.c�W§X.}�gµ��`�z	mv}|`j��`wg�X.}�g	® ¯ ª

tp < to < tr
gjU�X�x|m¢z.c�W§X.}�g�ljX�g�c�la}�X	x

¤�i�g�U�X�z	bdz{U�X[��`s`wg{bd¦¥Xd®²¯ ª
tp < tr < to

�-XYzAb�}�}�mdgyz.mv}�z	¦¥c�x�X[bd}�i�g�U|��}���®²T�U�X[¦¨bd`wg
zAbd`aXYW§bAi�U�bdu�uIX	}Æ¤RX.zAbdc�`aX��-X[zAb�}�}�mdg�bd`a³�gjU�X�`jX.la±vX.l�u|ljX	z.��`aX	¦¥i b�gsg�U|Xµg���WYX�gjU�X
z	¦��¥X	}�g[ljX.Á�c�X	`wg��Àb�`§x�md}�Xd´fg�U�X.ljXf��`Ybd¦¥�-bAiG`�bK`jW§bd¦�¦-x�X	¦�b�i A }�X	z.X	`a`�bdlwi gjm¼x|X	z	�¥x�X
��U�X.gjU�X	lyg�U�X[¦�bdz{³ m ª g�l�b�}�`�bdz�g��¥mv}K¤RX�g¸�-X.X	}¿gjU�X§u|ljmAeGiÆbd}�xKg�U�X[`jX.la±dX	l²�¥`sljX	bd¦�¦«i b
U��¥g'C�®��qiÂljX.x�c�z.��}�� g�U|X�x�X	¦�b�id¡q�0X/ljX.x�c�z	X�gjU�X�u�ljmd¤�bd¤��¥¦��¥g¸iÆm ª g�U|��`µz	bd`jX�¡-¤�c|g��0X
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zAbd}�}|mdg-X.¦��¥W§�¥}�b�g�X0�¥gqz	mdW§u�¦¥X.gjX	¦¥id®�� � md}�z	X.lj}��¥}���gjU���`¶WYX.g�la��z�¡��0X�z.mvWYu�c|g�X�gjU�X<ljb�g��¥m
m ª `wg{bd¦¥Xsx�mGz	c�WYX	}�g�`����«g�U�g�U�Xsgjmdg{bd¦8}Gc|Wµ¤RX.l�m ª U|�¥g�`.®

� Î8Î � Ê �H�|� 	 Î �����6� 	 Ê ��� Ë »,U|X	},u�ljmAe¢��X.`/bdljX�z	mGmvuRX.l�b�gj��}��|¡Àg�U�X�i½}�X.z	X	`a`�bdla��¦«i
X�e¢z{U�bd}��dX�z.mv}�g�lamv¦º��} ª mvljW§b�g��¥mv}��¥}�mvljx|X	lÀg�m[³�}�m��!X	bdz{Ufmdg�U�X.l � `�zAbdz{U|X�z.mv}�g�X.}�g	®0TQm
zAbdu|gjc�ljXhg�U�X<X.¬Yz	�¥X	}�z�i�m ª g�U��¥`-z.m¢mvuIX	ljb�g��¥mv}º¡��0X�z	mdW§u�c¢g�X<gjU�X�ljb�g��¥m�m ª g�U�X<}�c�Wµ¤IX	l
m ª x|m¢z.c�W§X.}�g<¤�i�g�X.` ª X�g�z{U�X.x�¤IX.g¸�0X	X.}�uIX	X	la`h���«g�U�g�U|X�}�c�W²¤RX.lhm ª z.mv}�g�ljmd¦O¤�i�gjX	`	®
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��	��
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¯¸}6mvljx�X.l�gjm `jWYm¢mdgjU¿WYXAbd`ac�ljX.W§X.}�gµ±�bdlj��b�g��¥mv}�`	¡���}�`wg{bd}�g�bd}�X	mdc�`µX.±�bd¦¥c�b�gj��mv}�`�A4uIX	lÄ©
ª mvljWYX	xLXAbdz{U:g���WYXÆb u�b�z{³dX.g ��`fljX	z.X	�«±vX	x�C�bdlaX¿z	md}�`jmv¦¥��x�b>g�X	x8®ÅT�U�X	laXÂX�e¢�¥`agfg¸�-m
z	mv}�`amv¦��¥x�b�gj��mv}6z.mvW§uImv}�X.}�g�`Y��} k"bd}�x|mvl�b|´f���¥gjU�mvl����¥gjU�mvc|g�bK}�mdg��¥mv} m ª U��¥`agjmvlaid®
�-mdg�UEz.mvWYuRmv}|X	}�g�`�c|`jXKbÂz	c|`ag�mdW§�¥`�bd¤�¦¥X�z.mv}�`jmd¦���x�b�g��¥mv} ª c|}�z.gj��mv}º´Æ�¥g���`�`auRX.z	�«·�X	x
bd`sb�`aiGWµ¤Imv¦�¦�m�bdx|X	x ª lamvW b�x|iG}�bdWY��z²¦¥��¤�ljbdlaid® � mvWYW§md} ª c�}�z�g���md}�`sbdlaX²u�lamH±G�¥x�X	x
¤�i¼k�bd}�x�mvljb A ��}�z.¦�c�x��¥}��fW§X	bd}º¡Q`jc�Wf¡"W§b>e¢��Wµc|W�¡�WY��}��¥Wµc�W b�}�x¿¦�bd`ag�±�bd¦�c�X Cy¤|c|g
mv}�X[zAbd}¼XAbd`a��¦«i c�`aX�bd}|mdg�U�X.lymv}�XY¤�iK`a��WYu�¦¥i�u�ljmd�vl�bdWYWY��}����«gy��} � ®�T�U�XYz	mvWYuRm>©
}�X	}�gÀ���«g�U�mvc¢g-U��¥`agjmvlaiY��`qc�`aX	x�g�m²`aiG}�g�U�X.`j� �.XsW�b�}�iY�¥}�x��¥±G�¥x�c�bd¦�WYXAbd`ac�ljX.W§X.}�g�`À�¥}�gjm
mv}�Xd¡"ljX	u|ljX	`aX	}�g{b>g��¥±dX ª mvl�b A4c|`jc�bd¦¥¦¥i `aU�mvlwg C�`auRX.z	�«·�X	x6uIX	la��mGx¼m ª gj��WYXd®�T�U�X�mdg�U�X.l
z	mvWYuRmd}�X	}�g[U�mv¦¥x�`[u�bd`wg§WYXAb�`jc�laX	WYX	}�g�`[��} b ·|e¢X	xG©¸`j� �	Xf¤�c|¾RX	lYbd}�x X.±�bd¦¥c�b�gjX	`��¥gj`
ª c�}�z.gj��mv}[m�±vX.lqgjU�X���U�mv¦¥X�¤�c|¾RX	l	®"T�U���`¶uIX	ljWY�¥gj`)U�bA±G��}���bsu�bdljbdW§X�g�X.lj��`jbd¤�¦¥X-����}�x|mH�
����x|gjUº¡ºbd¦¥¦�m�����}|�§WYXAbd`ac�ljX.W§X.}�g�`]z.mH±dX	la��}���¦�bdlj�vXyg��¥W§X�`jz	bd¦�X.`�g�m�¤RXµc|uRx�b>g�X	x WYmvlaX
ª ljX	Á�c�X.}�g�¦¥id®

T�U|X�±�bd¦�c�X.`§u|ljmGx�c�z	X.x½¤�i gjU�X�z.mv}�`amv¦��¥x�b�g��¥mv}Èz	mvWYuImv}�X	}�gj`�zAb�}½¤RX�x���`au�¦¨bAidX	x
bd`�gjU�X.i¿bdljX§z	mvWYu�c|gjX	x A Xd® ��®«¡ ª mvl²u|¦�mdgag���}|� C�mvl²z	bd}Â¤IX�c�`aX	xÈ¤�i¼b�W§X.z{U�bd}��¥`jW m ª
bd¦¨bdlaW§`s��U��¥z{U6bdlaX§g�la���v�dX	ljX.x¿X	bdz{U¿g��¥W§X[g�U|X	`jX§±db�¦�c�X.`	¡"X.�¥gjU�X	l²bd¤�`jmd¦�c|gjX	¦¥iKmdl�laX	¦¨bH©
g��¥±dX	¦«iv¡>X�e¢z	X.X	xµ`auRX.z	�¥·�X	x�gjU�ljX.`jU�md¦�x�`.®"r�}�i�mdgjU�X	l�X�e¢u�¦¥mv�¥g�b�g��¥mv}sm ª g�U�XqljX.`jc�¦«g�`�W�bAiy¤IX
z	mv}�`a��x�X.ljX.xº´-�«g�mv}�¦¥i�ljX	Á�c��¥ljX.`hgjU�Xy��WYu�¦�X.W§X.}�g�b�g��¥mv}�m ª g�U�X�}�X.z	X	`a`�bdlwifz	mvWYuRmd}�X	}�g�`)=
`jc�z{U§W§mvlaX���}�g�X.ljX.`ag��¥}���bdu�u�¦¥��z	b�g��¥mv}�`�b�ljX�c�}�x�X.l¶x�X.±dX	¦�mdu�W§X.}�gÀbd}|x�bdlaX�x�X	`az	la��¤IX	x��¥}
:¢X	z�g���md}��G®
� RéHÜÛÜÛãwÕ	Ù (�* �AÙ $Hã ��ã (ßØ *�é>äÝã � , *�×�ØÚÕ��HÔ�Ü°ØqÑßä2(ÓãaäÛä8Ù $>Ø�Õ<Ù'&8Ô-Ò-ÑÓÕAé�ÙÝãjäwÖ
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¯¸}KgjU���`s`aX	z�g���md}º¡º�-X[`aU�m�� X�e|bdWYu�¦¥X	`sm ª k"bd}|x�mvl�b � `yc�`aX§b�`su�ljX.`jX	}�gjX	xÂb�¤Rm�±vX�®�T�U�X
·�lj`wg]X�e¢uIX	la��WYX	}�g<�-bd`]z.mv}�x�c|z.g�X.xKb�g<¯ÄÃ�^�¯¸r ^�m¢z.ÁGc|X	}�z.mvc�lag�x�c�la��}��Yg�U�X�W§mv}�gjU�m ª
�dc�¦¥ifZ��v�d�²bd}�x�X.±�bd¦�c�b�g�X.`0g�U|X�¤IX	U�bA±G��mvc|l-m ª �«g�`q��`jmd¦¨b�gjX	x�u|ljmAeGi�z	bdz{U�Xd®¶T�U�X�`jX	z.mv}�x
mv}�X��¥`²bf`aiG}�g�U�X�g��¥z�g�X.`agµlac�}Âmv}¿b tOr]Ã~g�m�x�X	WYmv}�`wg�l�b>g�X§gjU�X�z	bdu�bd¤|��¦��«g��¥X	`sm ª mdc�l
g�mGmv¦ºz	md}�z	X.lj}��¥}��[z	mGmvuRX.l�b�gj��}���z	bdz{U�X.`	®
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x��¥`ag��¥}�z.g�c|`jX	la` � ���
x��¥`ag��¥}�z.g�`aX	lw±vX	la` � � Z��
g�m�g{bd¦ºx|m¢z.c�W§X.}�g�` ��� � � ���

T"bd¤|¦�X[Zv´ � U�bdljbdz.gjX	la��`agj��z.`�m ª gjU�Xy¯ÄÃ�^�¯¸r zAbdz{U�Xyg�ljbdz	X�®

¯ÄÃ<^h¯¸r ^�m¢z.Á�c�X	}�z.mvc�lwg��¥`�z	mv}�}|X	z.gjX	xfg�m�g�U�Xy¯¸}�g�X.lj}�X�g<gjU�ljmdc��vU�b[`a��}��d¦�Xs¤Imvljx�X.l
ljmvc|gjX	l"��U|��z{U�`jX.X	`qbd¦¥¦¢mvc¢g��vmv�¥}��]b�}�x���}�z.mvWY��}��hg�l�b>¬§z�®�Ç�mvl"»¼X	¤[b�z	z	X.`j`.¡Gc|`jX	la`¶U�bA±vX
g�U�Xyz{U�mv�¥z	Xsg�m[c�`aX�bYu�lamAe¢i�zAbdz{U�X�mvl�}�m�gA®

¯¸}�gjU���`)b�}�bd¦¥iG`a��`"�0XhbdljX�mv}|¦¥i���}�g�X.ljX	`wg�X.x§�¥}µg�U�XÀgjl�b�¬Yz��vmv�¥}���gjU�ljmvc|�vUµg�U�X�z	bdz{U�X
bd}�x/�-X ª mGz	c�`�mv}�b�mv}�Xs�-X.X	³/¦�md}��µg�ljbdz	X�¡@��U|��z{Ufz	mvlaljX	`auRmd}�x�`�g�mYbYc|`jc�bd¦º�0mvla³G�¥}��
�-X.X	³/b�g�¯ÄÃ<^h¯¸r�®�T�U�X�z{U�bdl�bdz�g�X.lj��`wg��¥z	`�m ª g�U��¥`Àg�l�b�z	X�bdljXsu|ljX	`aX	}�g�X.x ��}/T�bd¤�¦¥X�Zv®

k�bd}�x�mdl�b��-bd`0z	mv}|·��vc�ljX.x�bd`0x�X	`az	lj�¥¤RX.x���}�:¢X.z.g��¥mv}��¢®¥Zv®�Ç"���vc|ljXyZ�`aU�m���`-g�U�XhljXÚ©
`jc�¦«g�`)m ª g�U�X�X�¬§z.��X.}�z.i[WYXAbd`ac�ljX.W§X.}�g�`¶¤�bd`aX	x�md}[gjU���`�gjl�bdz.Xd®)Ç�mvl)laXAbd`amv}�`¶X�e¢u�¦�bd��}|X	x
¤RX.¦�m��y¡��-XµU�b�±dX²z{U�md`jX	} }|mdg<gjm�c�`aX�gjU�X²¦�b�g�X.}�z.i/WYX.gjlj��z ª mvl�g�U|��`hX.±�bd¦�c�b�g��¥mv}º®�Ç�c�lÄ©
g�U�X.ljWYmvljX�¡¢�0XsU�bA±vXsz{U�mv`aX	}fb²g��¥W§XÚ©Äbd�d�vljX.��b�g��¥mv} ª bdz.gjmvlÀm ª md}�X]U�mvc|l-g�mv�dX.g�U|X	l-���«g�U
bÆZH��U�mvc|l�¦�bdlj�vXµ���¥}�x�m��y® :¢c|z{U¿u�bdljbdWYX.g�X.lj`�bd¦�¦¥m��&c�`yg�mfz	md}�`j�¥x�X	l�bf`ac|¬Yz	�¥X	}�g�¦«i
¦¨bdla�vX[}Gc|Wµ¤RX.l²m ª X�±vX.}�gj`	¡)`ac�z{U6g�U�b�g�g�U|X�WYXAbd`ac�ljX.W§X.}�gj`µljX.W�b���}Æ`j���d}��¥·�z	bd}�gA¡"bd}�x
g�U�X�i `agj��¦¥¦Qmdc|g�¦¥��}�X�g�ljX.}�x�`s�¥} zAbdz{U|X�X.¬Yz	�¥X	}�z�i X.±dmv¦�c|gj��mv}�m¢z.z	c�la��}������«g�U��¥} b�`j�¥}��v¦¥X
x�bAi�m ª mvuRX.l�b�gj��mv}8®

o�¬Yz	�¥X	}�z�i6WYXAbd`ac�ljX.W§X.}�gj`µm ª g�U|X�¯ÄÃ�^�¯¸rÅu�ljmAeGiÂz	bdz{U�X/bdlaX�}�mdg²X	}�z.mvc�l�b��v��}��|®
¯¸}�x�X	X.xº¡�b>g-g�U|X<g��¥W§X�gjU�X�XÚe|uIX	la��WYX	}�g-�-bd`0ljc�}º¡Gg�U�X<u�ljmAeGiYzAbdz{U|X��Àb�`À`agj��¦�¦�}|mdg-uIX	lÄ©
ª X	z.gj¦¥i§z	mv}¢·��vc�laX	x�bd}�x�mv}�¦«i�b�`aW�bd¦¥¦ ª ljbdz.gj��mv}�m ª mvc|g��dmv��}��²ljX	Á�c�X.`agj` A ¦�X	`a`Àg�U�b�}fmd}�X
g�U��¥ljx C��0X	ljX§`jX.X	}Â¤�iKg�U�XYzAb�z{U�Xd®fÇ�c�lagjU�X	laW§mdljXd¡�¯ÄÃ<^h¯¸r � `��vm¢mGxÆ}�X.g¸�0mvlj³Kz.mv}�}�X.z�©
g��¥±G�«g¸i/W�bd³�X	`�gjU�X²z.mv}|·��dc�l�b�gj��mv}�m ª b§»¼X	¤ u|ljmAeGi�z	bdz{U�X�l�b>g�U�X.l�x�X.¦���z	b�g�X�®�Ç�c�lwg�U�X.l
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Ç"�¥�vc�ljX�Zd´¶o)±�bd¦¥c�b�gj��mv}�m ª g�U|X�¯ÄÃ<^h¯¸r u�lamAe¢i�zAbdz{U�X ª ljmdW �dc�¦«i/���²g�m �dc�¦«i Z���Z��v�d�

��}�±vX.`ag��¥��b�gj��mv}§X�e¢u�¦¨b���}�`q��U�i�}�X	�vb�g��«±vX�±�bd¦¥c�X	`�b�ljX]mv¤|`jX	lw±vX.xf�¥}�¤Imdg�U�WYX.gjlj��z.`	® � md}¢©
z	X	la}���}|� ¤�bd}�x|���¥x|g�UÈ`jb�±G�¥}��v`	¡0bd`²�0X/}�mdgj��z	X.xÈ��} :¢X.z.gj��mv}È��®«Zv¡)g�U�X�u|ljmAeGiÂ`aiG`wg�X	W�©
b�g��¥zAbd¦¥¦¥i�b�x�x�`�g¸�0m <<T�T�k,U�XAb�x�X	la` A 4 698fb�}�x :=<3>219,$@�8�,	A�*�A=<3>219,�C]g�m�gjU�X²mvla���v�¥}�bd¦
ljX	Á�c�X.`agQ��U���z{U�z	mvc|}�gj` ª mdl�bd¤Rmdc|g � ��¤�i�gjX	`�A ��U���z{U�¤RX.z	mvWYX	`�}�m�g�}|X	�v¦¥���v�¥¤�¦�X ª mvlO`jW§bd¦�¦
x�m¢z.c�WYX	}�g�`�C�®[Ç�c�lagjU�X	laW§mdljXd¡ºgjU�X[zAbdz{U|X§b�¦¥�-b�iG`s·�}��¥`jU�X.`yx�m���}�¦�m�b�x���}���x|m¢z.c�W§X.}�g�`
��U�mv`jXYljX�g�la��X.±�bd¦"U�bd`y¤RX.X	}Æ��}�g�X.ljlac�u|g�X.x¼¤�i gjU�X[z	¦��¥X	}�gA¡º��U|��z{UÆ��`y¦��¥³dX	¦«i�gjm/U�bdu�uIX	}
���¥g�U§¦¨bdla�vX�x�mGz	c�WYX	}�g�`.®)T�U�X�¦¥m��EU��¥g0l�b>g�Xhx�m¢X.`-}�m�g�bd¦¥¦�m���z.mvWYuRX.}�`�b�gj��mv} ª mvl¶g�U�X.`jX
¦�mv`a`jX	`.® � mv}�z.X	la}���}��/lamvc�}�x¢©Ûg�la��u g��¥W§X�¡8`amvW§X�x|X	¦¨bAi���`sbdz.z	mvc|}�g�bd¤�¦¥Xµg�m�g�U�X�z	bdz{U�X � `
u�ljmGz	X.`j`j�¥}���m ª ljX.ÁGc|X	`agj`	¡)¤�c¢g�gjU�X�W§bd��}Km�±vX.ljU�X	bdx6��`�ljX.¦¨b�gjX	xKg�m�}�bdWYX§laX	`jmd¦�c|gj��mv}º´
���¥g�Ufb[`ag�bd}�x�bdlax�laX	Á�c�X.`agA¡Rbd`�W§bdx�Xy¤�i/b[»¼X	¤�¤�ljm���`aX	l����¥g�U|mvc|g�u�lam�eGid¡@��U|X	}�gjU�X
·�lj`wgÀu�bdz{³�X.g��¥`-`jX.X	}�¤�i�k"bd}�x|mvl�b²}�bdW§X<ljX.`jmv¦¥c|g��¥mv}�U�b�`Àbd¦¥ljXAb�x|iYm¢z.z	c�laljX	x�bd}�x�`j�¥W[©
u�¦�X%<<T�T�k½WYmv}��«g�mvla��}��²zAbd}�}|mdg�g�X	¦¥¦OU�m�� ¦�md}��Ybd�vm�g�U�X�c�`aX	l�g¸i¢uIX	xfg�U�X�}�X�� ��^ht)®
¯¸}ÈgjU�X/zAbd`aX/m ª laX	Á�c�X.`ag�`§W�b�x�X�g�U|ljmvc��dU�b zAb�z{U�Xd¡qg�U�X�laX	`jmd¦�c|gj��mv}6m ª g�U|Xfz	bdz{U�X � `
}�bdWYX��¥`<�¥W§WYX	x���b�g�Xyb�}�x �¥g<��`hc�u�gjm�g�U|X²zAb�z{U�X²g�m§W�b�³dX�gjU�Xµb�z.g�c�bd¦�laX	`amv¦�c|gj��mv}fm ª
g�U�Xµ`aX	lw±vX	l � `y}�b�W§X�¡ºbd}�x�g�U��¥`]x�X	¦�bAi��¥` ª c�¦¥¦¥i/�¥}�z	¦¥c�x�X	x �¥}�gjU�Xµmv¤�`aX	lw±vX	xÆljmdc�}�x¢©Ûg�lj�¥u
g���WYXd®"T�U���`À�¥`À��U�i��-XsU�b�±dXy}�mdg�u�laX	`jX.}�g�X	xfg�U�XsX�±�bd¦�c�b>g���md}�m ª g�U�Xs¦�b�g�X.}�z.i�W§X�g�la��zd¡
`j��}|z	Xh�¥g�`)laX	`ac�¦¥gj`-bdlaX<}|mdgq`j���d}��¥·�z	bd}�gqb�g0bd¦�¦Ý®"k�bd}�x�mdl�b��¥`¶}�m��,bd¤�¦¥X�gjm�WYmv}��«g�mvl �]Ã3:
g�l�b>¬§z�bd}�xº¡ ª lamvW g�U�X.ljXd¡¶x�X�g�X.ljWY��}�XYg�U��¥`µbdx�x|�¥g��¥mv}�bd¦¶¦�b�g�X.}�z.id¡)¤�c|g�c�} ª mvlagjc�}�b�gjX	¦¥i
g�U��¥`À�Àbd`�}�m�g<�¥W§u|¦�X	WYX	}�gjX	x/b�g�gjU�Xsg���WYX�gjU�Xsg�l�b�z	Xs�Àb�`hz.mv¦�¦¥X	z�g�X	x8®
:G��}�z.X<g�U|Xhgj��WYX��0X]uIX	l ª mvljWYX	xYg�U�X.`jX�WYXAb�`jc�laX	WYX	}�g�`.¡¢g�U|X�¯ÄÃ�^�¯¸r:»¼X	¤�zAbdz{U��¥}��

��} ª ljbd`agjljc�z�g�c�laXfU�bd`§¤IX	X.}��vlaXAb�gj¦¥i6laX.�0mvlj³�X	xº®½»¼X�bdljX/z	c|ljljX.}�g�¦¥iÈ�-bd�¥gj��}�� ª mdl[gjU�X
}�X	z.X	`j`jbdlai bdx�WY��}��¥`agjl�b�gj�¥±vX�bdc¢g�U�mvla��`jb�g��¥mv}fgjm�W§bd³dXµb§}�X�� `aX	la��X	`�m ª g�X.`agj`	¡8gjU�b�g��0X
U�mvuIX]����¦�¦8X�e¢U���¤|�¥g�¤IX.gag�X	l�uIX	l ª mvljW§bd}�z.Xd®
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¯¸}�g�U|X0`aX	z	md}�x�X�e¢uIX	lj�¥W§X.}�gA¡H�-Xq�-mvc|¦�x²U�b�±dX-¦¥��³dX.x�gjm<X�±db�¦�c�b�gjXqgjU�XqÁGc�bd¦��«g¸ism ª `aX	la±G�¥z	X
u�ljm�±G��x�X.xÂ¤�iÂb�z	mvWYu�¦�X�g�XY`aiG`agjX	W m ª z	mGmvuIX	ljb�g��¥}���u�lamAe¢i¼zAb�z{U�X	`.®��<} ª mdlag�c|}�b�g�X.¦¥id¡
�-X]x|��x�}�m�gÀU�bA±vX]gjU�X�mdu�uRmdlag�c|}��¥g¸i[g�m²uRX.l ª mvlaW�gjU���`qg�X	`wg���}§ljX	bd¦8z.mv}�x��«g���md}�`	®�T�UGc|`	¡
�-XµU�b�±dX�c�`jX.x g�U�X²»¼X	¤ÆkQmv¦¥iG�vljbdu�U � �����¤RX.}�z{U�W§bdlj³�`jc��«g�X�¤�i�T�U�X[��X	bd`jc|ljX	WYX	}�g
ÇIb�z.g�mdlai�gjm§`a��Wµc|¦¨b�gjX <<T�T�k½z	¦¥��X.}�gj`hbd}�xf`jX	lw±vX.lj`	®-T�U���`�u�¦�b�g ª mvlaW�U�b�`h¤IX	X.}��¥}fc|`jX
ª mvl[�KidXAbdla`§¤�iÈW§bd}�i¿»¼X	¤ u�ljmAeGiÈzAbdz{U|Xf±dX	}�x�mdlj` A4��}|z	¦�c|x���}��KtOc�z.X	}�g§T�X.z{U�}�mv¦¥m�©
�v��X.`	¡�¯/���¼¡ � mvWYu�bdÁ@¡ ��X.¦�¦�bd}�x����¥z	ljmd`jm ª g'CÀgjm§z.mvWYu�bdljXsgjU�X�uIX	l ª mvljW§bd}�z.Xym ª gjU�X	�¥l
u�ljmGx�c�z�g�`	®

� md}�gjljmv¦¥¦��¥}���¤Rm�g�U�g�U�X�z	¦¥��X.}�gj`hbd}�x/g�U�X�`jX.la±vX.lj`<W�bd³�X	`hk�md¦¥iG�vl�b�u�U�b�¤�¦�Xsg�mY`j�¥W[©
c�¦¨b�gjXyb�ljXAb�¦ºX	}�±G��lamv}�WYX	}�g����¥g�U/�vlaXAb�g<bdz.z	c�ljbdz.id®¶¯¸}�x�X	X.xº¡�g�U��¥`�bd¦�¦¥m���`	´

	 c�}�¦¥��WY�¥g�X.x���^ht½`ju�bdz	X[���¥gjU�mvc|g�bd}�iKx��¥`j³ `agjmvl�b��vX[z	mv}�`wg�ljbd��}�g�`�A4x|m¢z.c�W§X.}�g�`
bdljXsz.ljX	b�g�X.x�¤�i�g�U|X�`aX	lw±vX	la` �¸mv}�g�U�Xs£�i �;C =

	 ljX.u�ljX.`jX	}�g�b�g��«±vXhz	mv}�g�X.}�g-g¸iGuRX�x��¥`agjlj��¤|c|g��¥mv}º´�`ag�b�g��¥z<b�}�x§x¢i¢}�bdW§�¥z�x�mGz	c�WYX	}�g�`.¡
X	Wµ¤IX	x|x�X	xf��W§bd�vX.`	¡|X�g�z�® =

	 ·�}�X��dl�bd�¥}�X	xÂz.mv}�g�lamv¦-m�±vX.l�x�mGz	c�WYX	}�g�¦¥� ª XYz.iGz	¦¥X	` A4z.ljX	b�g��¥mv}6bd}�x6XÚe¢u���ljb�g��¥mv}
g��¥W§X C�=

	 `jX.la±vX.lhbd}�x/z	¦¥��X	}�g �°g�U��¥}�³ ��gj��WYXd´�x�mGz	c|W§X.}�gj`�bdljXs}|mdg�ljX�g�c�la}�X	xf��WYW§X.x��¨b>g�X	¦«i
¤�i g�U�X[`aX	la±dX	la`²bd}|x¼z.¦���X.}�g�`sx�m/}�mdgylaX	Á�c�X.`ag�c�}�ljX.¦¨b�gjX	xKx�mGz	c�WYX	}�gj`y���«g�U�mdc|g
x�X	¦�bAiv¡8��U��¥¦�XµX.Wµ¤IX	x�x�X.x¼�¥W�b��vX�laX	Á�c�X.`ag�`�bdlaX�uRX.l ª mvlaW§X.x ��WYW§X.x��¨b�gjX	¦«i/b ª g�X.l
g�U�XyW§bd��}�x�m¢z.c�WYX	}�ghU�bd`�¤RX.X	} ª X.gjz{U�X	xº®

TQX	z{U|}���z	bd¦�¦«i�`auRX	bd³���}���¡¢g�U�X]»¼X	¤fk�md¦¥iG�vl�b�u�U/¤RX.}�z{U�W§bdlj³§��`À`au�¦��«gÀ��}�gjmµg¸�-m[u�lam�©
z	X	`a`jX.`�g�U�b�g�`jU�b�ljX�gjU�X `�b�W§X�z	mv}|·��vc�l�b>g���md} ·�¦¥Xd´Kmv}�X���WYu�¦�X.W§X.}�gj��}�� gjU�X z	¦¥��X.}�gj`
bd}�x/mv}�Xy��WYu�¦¥X	WYX	}�g��¥}���gjU�Xy`jX	lw±vX.lj`	®-o¶bdz{U�m ª gjU�X	`aX�u�lam¢z.X	`a`jX	`<��`�bd¤|¦�X�gjmY`a��Wµc|¦¨b�gjX
W�bd}�iKx��«¾8X.ljX.}�g���}|`ag{b�}�z	X.`�m ª X	�¥gjU�X	l�z	¦¥��X.}�gj`ymvl�`aX	lw±vX	la`	®�o¶bdz{U¿m ª g�U�X.`jX��¥}�`ag�bd}�z.X	`
��`[bd`a`j���d}�X	x bd}Èc�}��¥Á�c�X/¯Äk bdx�x�laX	`a`	®È¯¸} mdljx�X.lµg�mK³dX.X	u gjU�X/}�c�Wµ¤IX	l[m ª x��¥¾RX	laX	}�g
W�bdz{U|��}�X.`)`jW§bd¦�¦Ý¡d�-X�W§bd³dX�U�X	bA±Gi[c|`jXhm ª ¯Äk¿bd¦���bd`j�¥}���g�U�b�gqbd¦�¦¥m���`�`jX�±vX	ljbd¦Rbdx�x�laX	`j`aX	`
g�m[¤RXy¤Imvc�}�x�gjmYgjU�Xy`�bdWYXs}�X.g¸�0mvla³���}�g�X.l ª bdz.Xd®

�qi x�X ª b�c�¦¥g	¡OX�e¢u�¦��¥z	�«g ��
��#763,�*.) �YU�X	bdx�X.lj`�bdljX�`wi¢`wg�X.W�b�gj��z	bd¦�¦«i��¥}�z	¦¥c�x�X	xÆ��} gjU�X
`jX	lw±vX.l�laX	`auRmv}|`jX	`.¡�¦¥X.gag���}|�§g�U|X�zAbdz{U�X.`�U�b�±dX[bd}Kmvu|gj��W§bd¦�z.mv}�`a��`agjX	}�z�i uImv¦��¥z.iv®yT�U��¥`
�Àbd`[x�md}�X/¤RX.zAbdc�`aX�`amvWYX�zAbdz{U�X/±vX.}�x�mvla` ª X.¦¥g�gjU�b�g[z	md}�`j�¥`ag�X.}�z.iÈ�-bd`[}�mdg[la���vU�gYb
W§X�g�lj�¥z�g�m�XÚe¢uRmv`aX�g�mfg�U�X.��l�c�`jX.lj`.®f»¼X�x�m�}�mdg�`jU�b�ljX§gjU���`�uImv��}�g�m ª ±G��X��¹bd}�xº¡�bd`
�¥g�����¦¥¦O¤RX�X�e¢u�¦�bd��}�X.x�¤IX	¦¥m��y¡I�0X²U�bA±dX²ljc|} `jmvWYXsg�X.`ag�`<���¥g�U�b§WYmGx��¥·�X.xf±dX	la`j��md}�m ª
k�mv¦«i¢�dl�bdu�UK�0X	¤¿`aX	lw±vX	l�g�U�b�g�x�mf}�mdg�bdx|x¼g�U|��`yU�XAb�x�X	l.® �-X.`j��x|X	`	¡Q»¿X.¤ÂkQmv¦¥iG�vljbdu�U
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�Àbd`§}�mdg�x�X	`a���v}�X.x�g�m¿¤RX.}�z{U�W§bdlj³Èz	mGmvuIX	ljb�g��¥}��¼z	bdz{U�X.`	® »¼X�U�b�x�g�m¿gjlj�¥z{³6�¥gYg�m
`ju�¦¥�¥g<z	¦��¥X	}�g�`���}�g�mYg¸�-m/U�bd¦«±vX.`]ljc�}|}���}���mv} g¸�-m�x|��`agj��}�z�g]W§bdz{U��¥}�X	`.®so¶bdz{UKm ª g�U�md`jX
z	mv}�g{b�z.g�`-b�x��«¾8X.ljX.}�g-u�ljmAeGiYzAbdz{U|Xd¡�¤�c¢g-`aU�bdljX.`-g�U|X]bdz.z	X	`a`j�¥¤�¦�X���^ht `ju�bdz.X A W�bd³��¥}��
�¥g�uImv`j`a��¤�¦¥X]g�m[U�bA±vX�zAb�z{U�X�uIX	X.l�U��¥gj`'C�®

»¼X]c�`aX	x/bd¦¥`jm�¯Äk ��c|W§W²i¢ÃhX.g �áZ���Ig�m²��}�g�lam¢x�c|z	X]b�}�bdlagj�¥·�z.�¨bd¦@¦�b�g�X.}�z.iY¤IX.g¸�0X	X	}
g�U�X[u�lam�e¢�¥X	`�bd}�x g�U|XY`aX	lw±vX	la`	®Yr�`yT�U�X���XAb�`jc�laX	WYX	}�g�ÇIb�z.g�mdlai x��¥x ª mvl]g�U|X	��lsm���}
¤RX.}�z{U�W§bdlj³�`	¡��0Xsc�`aX	xfbµ���µWY`�bdx�x��«g��¥mv}�bd¦Ix�X	¦�bAi��¥}�¤RmdgjU�x���laX	z�g���md}�` A ljX	`ac�¦¥gj��}����¥}
bY�d�[WY`Àg�m�g{bd¦º¦�b�g�X.}�z.iDC�bd}�xf��}�gjljmGx�c�z	X.xfbd}�bA±dX	l�b��vXyu�bdz{³dX�g�¦¥mv`j`�m ª �|®�����®

»¼X/z{U�mv`aX b `a���«g�z{U�X.x½bdlaz{U��¥gjX	z.gjc�ljX�® T�U|��`[W§X	bd}�`�g�U�b�g§bd}�i6z	mvWYWµc�}|��zAb>g���md}
¤RX�g¸�-X.X	}Kbd}�ifu�bd�¥lhm ª W§bdz{U���}|X	`h�vm¢X.`hgjU�ljmdc��vU bY`j�¥}��v¦�Xylamvc|g�X.l	®�T�U��¥`]bd¦¥¦�m���`�c�`hg�m
ljc�}/b²`a��}��d¦�X �<c�W§W�i|ÃhX.g%A mv}�gjU�X]ljmdc|g�X.l'C-bd}|x��¥g0ljX	x|c�z	X.`hx|l�bd`wg���z	bd¦�¦«iµg�U|XsbdWYmvc�}�g
m ª r]^hkÈgjl�b�¬Yz�®0Ç�c�lwg�U�X.ljWYmvljX�¡GgjU���`-z	mv}|·��vc�l�b>g���md}���`0`j��WY��¦�bdl)g�mµgjU�X]mv}�X�}�m�� c�`aX	x
b�g)¯ÄÃ�^�¯¸r²´du�ljmAeGi�zAb�z{U�X	`0bdljX�¦¥m¢z	b�g�X.xµmv}Ybsx��¥¾RX	laX	}�g¶}�X�g¸�-mvla³²g�m]gjU�X�z	¦¥��X	}�gj`	¡v`amygjU�X
ljX	Á�c�X.`agj`¶gjm]g�U�X-zAbdz{U�X.`)£�m�� gjU�ljmvc|�vUµg�U�X-ljmvc|gjX	l.¡�bd}�x�g�U|X	}�ljX.Á�c�X	`wg�`)g�m]gjU�X�`jX.la±vX.lj`
£�m�� gjU�ljmvc|�vUµg�U�X�`jbdWYXÀljmvc¢g�X	l¶b���bd��}�g�msljX	bdz{U�g�U�X�XÚeGg�X	la}�bd¦�}|X.g¸�0mvlj³@®¶Ç"�¥}�bd¦�¦«iv¡Hg�U��¥`
bd¦�¦¥mH��`<c�`sg�m�z.mv}�z	X.}�g�l�b>g�X�g�U�Xµ±�bd}�g�bd�vX�uImv��}�g�`.¡º}�X.X	x�X.xÆgjm�zAbdu|gjc�ljX[u�b�z{³dX.gj`	¡Qmv}Kb
¦����dU�gj¦¥iY¦�mvbdx�X	x/W§bdz{U��¥}�X!A4z.mvW§u�bdljX.x/gjm�g�U�XymdgjU�X	la`<�¥}�±dmv¦¥±dX	x CÚ®

Ç�mvlµgjU���`[XÚe|uIX	la��WYX	}�gA¡0z	¦¥��X	}�g[W§bdz{U��¥}�X	`YbdlaX ���v�Æ� < ��k�X.}�gj��c�W¯j¯j¯{¡)lac�}�}��¥}��
p�Ã ���dtO��}�c¢eR®ÀT�U|X�g¸�0m�u�ljmAeGifzAbdz{U|X	`sbdlaX :GÁGc|��x�� � � �±dX	lj`a��mv} �¢® ��XAb�z{U ljc�}|}���}��§b
Z�p%< ��k�X.}�g���c|W&¯j¯a¯�p�Ã ���dtO��}�c¢e�¤ImAe8® :¢X	lw±vX	la`¶bdljX-¦�mGzAb�gjX	xµmv}µg¸�0msW§bdz{U���}|X	`"���«g�U
g�U�Xµ`jbdWYXµ³���}�x m ª U�bdljx|�-bdlaX[bd`�g�U|X�u�ljmAe¢��X.`	®yT�U�X�ljmdc|g�X.l]��`�b�Ç@laX	X���: �~��® ��mv}Kb
���v�[� < ��kQX	}�g��¥c�W�¯a¯{®�T�U�XyW§bdz{U���}|X]ljc�}|}���}��Yk�bd}�x�mvljb���`�bd¦¥`jm[b�Z�p < �yk�X.}�g���c|W
¯j¯j¯�pyÃ�� �dtO��}�c¢eµgjU�b�g)`aX	X.`-bd¦¥¦GgjU�XÀg�ljb�¬YzÀ£�m�����}��sgjU�ljmvc|�vUµg�U�X�lamvc|g�X.l	®"Ç"��}�b�¦�¦¥id¡>gjU�X
}�X.g¸�0mvlj³��¥}�g�X	laz	mv}|}�X	z�g���}|�²bd¦¥¦|g�U|X	`jXhW§bdz{U���}|X	`)��`qbs`a���«g�z{U�X.x�Z��d�d¤�bd`aX	T�� o)gjU�X	la}�X.g	®

�]}�¦«i�mv}�X-�¥}�`ag�bd}�z.XÀm ª k"b�}�x�mvljb<�Àb�`�}�X	X.x�X	x�gjm]uRX.l ª mvlaW g�U�XÀz.mvWYu�¦�X�g�X0bd}�bd¦«i¢`a��`.¡
ljc�}�}|��}��[¤Imdg�U�g�U|X�z	bdz{U�X�bd}�x�g�U|X�¯ � k½`wg{bdz{³�`hx�X	`az	la��¤IX	xf��}-:¢X	z�g��¥mv}��¢®ß�¢®

rLg¸iGu���z	bd¦8kQmv¦¥iG�vljbdu�U�¤IX	}|z{U�W�b�lj³Y`ag{b�lag�`q���¥gjU�b�z	bdz{U�X]·�¦¥¦���}|��`wg{bd�dXd®)T�U��¥`-`agjX	u
��`µx�md}�X���}Èmvlax�X	lµgjm uRX.l ª mvlaW ª c�lwg�U�X.l�W§X	bd`jc�laX	WYX	}�g�`����«g�UÈb zAbdz{U|Xf�¥}6�¥gj`µc�`jc�bd¦
A ·�¦¥¦�X	x�C0mvuIX	l�b>g���}|�Y`wg{b�gjXd®qT�U�X	}8¡@g¸�0mY`jc�z.z	X	`a`j�«±vXµWYXAbd`ac�ljX.W§X.}�g<u|U�bd`jX.`hg�bd³dX�u�¦�bdz	X�®
oqb�z{U�m ª g�U�X.`jXf`ag�X.u�`��¥`�`jX.u�bdl�b>g�X	x ¤�iÈ��x�¦¥X�uRX.lj��mGx�`.® �]c�l[ljX ª X	laX	}�z.X�X�e¢uIX	la��WYX	}�g
U�bd`�¤RX.X	}�`jX.g<c�uf���¥g�U�gjU�X�z{U�bdl�bdz�g�X.lj��`wg��¥z	`�x�X	`az	la��¤IX	x��¥}/T"bd¤|¦�X��¢® �]gjU�X	l�g�X.`agj`�bdlaX
±db�lj�¨b>g���md}�`0m ª gjU���`-mv}�Xd¡�bd}�x�g�U|XsW§mGx��¥·�zAb�gj��mv}�`¶g�m�g�U�XslaX ª X	laX	}�z.Xymv}�XsbdlaXs`ag�b�g�X.xf�¥}
T"bd¤|¦�Xy�|®

Ç����vc�laX��§`aU�m���`sg�U�XµX�±�bd¦�c�b>g���md}�m ª mvc�lhg�U�laX	X�¤�b�`jXµWYX.gjlj��z.` A4lamvc�}�xG©°g�la��ufg���WYXd¡
¦¨b�gjX	}�z�iv¡ºb�}�x ¤�bd}|x|����x|gjU C ª mdl�mvc�l<ljX ª X	ljX.}�z	X�XÚe¢uRX.lj��WYX	}�g	®]Ç�c�lagjU�X	laW§mdljXd¡@�0X�U�bA±vX
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Ã<c�W²¤RX.lhm ª � ¦¥��X	}�gj`
2 × 63Ã<c�W²¤RX.lhm ª :¢X.la±dX	lj`
2 × 258^hX.Á�c�X	`wg]^hb�g�X �d��laX	Á ��`

� bdz{U�X :¢� �.X Z²p �
:¢X	lw±vX.lj`]t�b�gjX	}�z�i �v��WY`
:¢X	lw±vX.lj`�T�U|��}�³�T��¥W§X �¢®��µ`
k)ljmAeGi � m¢mvuIX	ljb�g��¥mv} gjljc�X

T�bd¤�¦�X��G´¶^hX ª X	ljX.}�z	Xy»¼X	¤�k�mv¦«i¢�dl�bdu�UfX�e¢uIX	la��WYX	}�gA®

Ã�bdWYX � U�bdljbdz.gjX	la��`agj��z
`a� �	X ×2

`j� �.X �[p��
g�U��¥}�³§gj��WYX

/2
`jX	lw±vX.lhgjU���}�³Yg��¥W§X Zy`

}�mYz	mGmvuº® u|ljmAeGi�z	mGmvuIX	l�b>g���md} ª bd¦¥`jX
z	¦¥��X.}�gj`

/2
ljX	Á�c�X.`ag<l�b�gjX �d��laX	Á ��`

T�bd¤�¦�X��|´ ��gjU�X	lÀgjX	`agj`	¡@z	mdW§u�b�ljX	x�gjmYgjU�XyljX ª X.ljX.}�z	X�®
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Ç"���vc|ljX��¢´ o�±�bd¦�c�b�g��¥mv}Èm ª g�U|XfgjU�ljX.X�¤�bd`aX�WYX.gjlj��z.` ª mdlYgjU�X�laX ª X.ljX	}|z	X kQmv¦¥iG�vljbdu�U
X�e¢uRX.lj�¥W§X.}�gY���¥gjU�XÚe|u|¦���z.�¥g[¤IX	}�z{U|W�bdla³Èu�U�bd`aX	`	®:k)U�bd`aX	`�m ª g�U�X/»¼X	¤EkQmv¦¥iG�vljbdu�U
¤RX.}�z{U�W§bdlj³�b�ljXy`jU�m���}�bd¤Rm�±dXygjU�X ª l�bdWYXd®)T�U|X �	��/���
����K
 bd}�x�� 
'/���
����K
 `wg{bd�dX	`�z	mvlÄ©
ljX	`auRmd}�x�`yg�mÆZ"��W§�¥}Gc¢g�X	`yu�U�bd`jX.`���U�X.ljX[g�U�X[laX	Á�c�X	`wgµlaX	Á�c�X	`wg ª bd¦¥¦�` ª lamvW ���flaX	Á ��`
x�m���}fgjm �µlaX	Á ��`<bd}�x/lj�¥`jX	` ª lamvW �µljX.Á ��`<c|ufgjm ���[laX	Á ��`.®qT�U|Xyg¸�0m�WYXAb�`jc�laX	WYX	}�g
u�U�bd`aX	`<bdljX]gjU�mv`jXyz	bd¦�¦¥X	x ����� ®
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	0���

��}�x��¥zAb�gjX	x ��}Èg�U�X/·��vc|ljX�gjU�Xf`jX	u�bdl�b�gj��mv}|`§¤IX.g¸�0X	X.}½g�U�X/±�bdlj�¥mvc�`[u�U�bd`aX	`.®L¯¸} g�U��¥`
·��vc�laX[gjU�X�mvla���v�¥} ª mvl�g�U|X[gj��WYX�b>e¢��`sz.mvljlaX	`auRmv}|x�`�gjm�g�U�X[X	}|x¼m ª g�U|XYz	bdz{U�X�·�¦¥¦���}|�
u�U�bd`aXd¡Àb�}�x gjU�c�`�g�U�X/¤IX	�v�¥}�}���}|� m ª gjU�X/��}�g�X.ljX.`ag��¥}��Ku�bdlwg§m ª gjU�X/W§X	bd`jc�laX	WYX	}�g�`.®
<<X	}|z	Xd¡ ª mvl²gjU�X ª mv¦�¦¥m�����}��fg�X	`wg�`.¡q�0X/`jU�m��Åmd}�¦¥iÆg�U�X�X�±�bd¦�c�b>g���md}ÂuRX.l ª mvlaW§X.xÈb ª g�X.l
g�U��¥`�g��¥W§X�®"Ç�c�lwg�U�X.ljWYmvljX�¡d�0X�c�`jX.x ª mdl)bd¦�¦�WYXAbd`ac�ljX.W§X.}�g�`¶b]mv}�X-U�mvc�lÄ©¸¦¨b�lj�vX¶����}�x|mH�
mH±dX	l ��W§�¥}Gc¢g�X	`�`jbdWYu�¦�X.`	®

T�U|Xs�vX	}�X.l�bd¦8¦¨bAivmvc¢gÀm ª g�U|��`À�vljbdu�U��¥`-l�b>g�U�X.lÀ��}�g�c|�¥g��«±vX�´"g�U�XsU|���vU�X.l0gjU�XsU��¥g-l�b�gjX
A ��U��¥z{U�z	mdljljX.`juImv}�x�`Yg�m¼¤RmdgjU `am�©¸z	bd¦�¦¥X	x !21?# u|U�bd`jX.`'CÚ¡�gjU�Xf¤RX�gjg�X.lYgjU�XfX.¬Yz	�¥X	}�z�iv®
T�U�X ª bdz�g�gjU�b�g²��WYu�ljm�±vX.W§X.}�g²�¥`�`aX	X	}6¤IX ª mdljX[g�U�X�bdz.gjc�bd¦qX	}�xÂm ª g�U�X§zAbdz{U|X§·�¦¥¦���}|�
u�U�bd`aX]��`0x�c�X�gjm²g�U�X<����}�x�m��,mv}§��U���z{U�WYXAbd`ac�ljX.W§X.}�g�`�bdlaXsbA±vX.l�bd�vX.xº´)��}�mvc�l-z	bd`jX�¡
XAbdz{U�z.mvW§u|c|g�X.x�±�bd¦�c�Xhg{bd³�X	`��¥}�gjmµbdz.z	mvc|}�g-g�U�X]WYXAb�`jc�laX	`ÀW§bdx�X��v�²WY��}�c|g�X.`-¤IX ª mvlaX
bd}�x �v� W§�¥}�c|g�X.`§b ª g�X	l��«gA®�� �]}�X/WY���vU�g[b�¦�`jm �0mv}�x�X.l���U�iÈlamvc�}�xG©°g�la��u6g��¥W§X�bd}�x
¦¨b�gjX	}�z�i/X.¬Yz	�¥X	}�z�i�b�ljX�`jc�¤�`wg{bd}�gj�¨bd¦¥¦¥i��¥} ª X	la��mvlÀgjm�¤�b�}�x|����x¢g�U�X�¬Yz	��X.}�z.id®�T�U���`hW§b�i
¤RXyXAb�`j��¦«i�XÚe|u|¦¨bd�¥}�X	x/¤�ifbd}�bd¦«iG`j��}|�µg�U�Xs�-b�i�gjU�X	`aX�WYX.gjlj�¥z	`�bdlaX�z.mvWYu�c|g�X.xº¡�c�`a��}��Yb
±vX	lwi/`j�¥W§u�¦¥X]WYm¢x�X.¦Û®�¯¸}�gjU���`�WYm¢x�X.¦Û¡G�-Xyz	md}�`j�¥x�X	l�g�U�b�gA´

	 g�U�X�g��¥W§X tt
}�X	X.x�X	x§g�m�uRX.l ª mvlaW~b�z.mvW§u|¦�X.gjX <<T�T�kÂg�ljbd}�`jbdz.gj��mv}YzAbd}Y¤IX<`au�¦��«g

��}�g�m�g¸�0m§u�bdlagj`	´¶g�U�Xsg��¥W§X
ts
`juIX	}�g�¤�i�gjU�Xyu�ljmAeGi�g�mYljX�g�lj�¥X.±dXygjU�X�x�m¢z.c�WYX	}�g

A4X.�¥g�U|X	l ª lamvW�gjU�Xs`jX.la±dX	lhmvl ª ljmdW �«g�`�zAb�z{U�XKCÀbd}|x/gjU�X]g��¥W§X
tp
b�z	z	mdc�}�g���}|� ª mvl

g�U�X[g�laXAb�gjW§X.}�g²m ª g�U�XYljX.ÁGc|X	`agµ¤�iKgjU�X§u|ljmAeGiÂbd}|x¼g�U|XYgjl�bd}�`aW§�¥`j`a��mv}Æm ª gjU�X
x�mGz	c�WYX	}�g�¤IX.g¸�0X	X	}�g�U�Xyu�lam�eGi/b�}�xfgjU�Xyz	¦¥��X	}�g	´

tt = tp + ts
=

	 ��U�X	} b�W§�¥`j`hm¢z.z	c�la`	¡Ig�U�X�g���WYX t0
}�X.X	x�X.xKgjm�laX.g�la��X�±vXµb§x�m¢z.c�WYX	}�g<���«g�U�mdc|g

bd}�i�u|ljmAeGi zAb�z{U�X���`<X	Á�c�bd¦Qg�m�g�U|X²g��¥W§X�`juIX	}�gy¤�i�gjU�XµzAb�z{U�Xµg�m�laX.gjlj��X�±vX²gjU�X
`�bdWYXsx�mGz	c�WYX	}�g�´

t0 = tmiss
s

=
	 g�U�Xµgj��WYX²}�X.X	x�X.x¼¤�i�g�U�X�z	bdz{U�Xµg�m/u�lam¢z.X	`a`yb�ljX	Á�c�X.`ag���`<g�U�X�`jbdW§Xµ��U|X.g�U|X	l
g�U��¥`À�Àb�`<b[WY��`j`-mvlhb[U|�¥gA´

thit
p = tmiss

p = tp
=

	 ��}�z	bd`jX�m ª b[z	bdz{U�X�U��¥g	¡ thit
s � tmiss

s

b�}�x
thit
s

W§b�i�¤RXy}�X.�v¦�X.z.gjX	xº®
¯¸}Kg�U|X ª md¦�¦�m����¥}��

cr

x�X	}�m�g�X	`sgjU�X[ljmvc�}|x¢©°gjlj��u gj��WYXµz	mv`wgA¡
N
g�U|X[gjmdg{b�¦"}�c�Wµ¤IX	l

m ª x�mGz	c�WYX	}�g�`-z	mv}�`a��x�X.ljX.xº¡
Nhits

g�U�X<g�mdg�bd¦@}Gc|Wµ¤RX.lÀm ª U��«g�`-bdW§md}��²g�U|X	Wf¡
HR

g�U�X
mv¤�`jX.la±dX	x�U|�¥g�l�b>g�Xd¡@b�}�x

x̄
gjU�X�bdlj�«g�U�WYX.gj��z�WYXAb�}�m ª

x
®

� � $HÑßä@ÑÓÒÀç"(ÓÑ ãjäIÕ>ØÚÙÝéHÜ°Ø)(�(�*¶Ù $�Ø{ÙRãjØ�å%$ 
{Ø)(ÓéHã�åaØÚÕ�Ô.Õ"(+* ,dã ��Ñßä4ç"(ßØ *�ã � ���)ÒÀÑÓÕ	éHÙÝãaäRØ{à ÙÛãwÜ@Ù $Hã�ÙÛÑ ÒÀãjä��
Ù°ØÚÒÀç�Ñ Ù�ä $HÔ�&�äaÖ
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cr =
1

N

∑

documents

(

t
0 − tt

t0

)

=
1

N

[

∑

misses

(

t
0 − t

miss
s − t

miss
p

t0

)

+

∑

hits

(

t
0 − t

hit
s − t

hit
p

t0

)]

=
1

N

[

∑

misses

(

−t
miss
p

t0

)

+

∑

hits

(

t
0 − t

hit
p

t0

)]

=
1

N

[

∑

misses

(

−tp

t0

)

+ N
hits

+

∑

hits

(

−tp

t0

)

]

=
N

hits

N
+

1

N

∑

documents

(

− tp

t0

)

= HR −
¯

(

tp

t0

)

¯ ª �-Xh`jc|u�uRmd`jX�g�U�b>g)g�U�X�¤�i�g�X�U��¥g¶ljb�g�X��¥`)ljmvc|�vU�¦¥i�X	Á�c�b�¦�g�msg�U�X�U��«g¶l�b�gjX%A ��U��¥z{U[U�bd`
¤RX.X	}¿±dX	lj�«·�X	xÈb ª g�X	lw�Àb�ljx�` ª mvl²mvc|l�gjX	`agj`'CÚ¡��-X�z	bd}Â`aX	X�gjU�b�g�ljmvc�}|x¢©°gjlj��uÆg��¥W§X[z	md`ag
`jU�mvc|¦�x�¤IX�¦¥m��-X.lqgjU�bd}�¤�b�}�x|����x¢g�U�z.mv`ag	®)¯¸}�x�X.X	xº¡|gjU�Xhx��¥¾RX	laX	}�z.X]¤RX�g¸�-X.X	}�u�¦�bd��}YU��«g
l�b�gjX]bd}�x�lamvc�}�xG©°g�la��uYg���WYXhz	mv`wg���`qg�U�X]ljb�g��¥m²m ª gjU�XsbA±vX.l�bd�dX]zAbdz{U|Xsu�ljmGz	X.`j`j�¥}��²gj��WYX
m ª laX	Á�c�X	`wg�`µm�±dX	l�gjU�X�bA±dX	l�b��vX§gj��WYX�}�X	X.x�X	xÂgjm�x�m���}�¦¥m�bdx¼x�m¢z.c�WYX	}�g�` ª ljmvW gjU�X	�¥l
mvlj�¥�v��}�b�¦R¦¥m¢z	b�g��¥mv}º®"T�U|��`�g�X.}�x�`�g�m��-bdljx�`<�[bd`�zAbdz{U|X�m�±vX.ljU�X	bdx�x|��WY��}��¥`jU�X.`	®

¯¸}Kg�U|��`s·��vc�laXd¡��-XYzAb�}¿bd¦¥`jm/`jX.XYgjU�b�g�ljmdc�}�x¢©Ûg�lj�¥u g���WYX[bd}�xÆ¦¨b>g�X	}|z.i z.mv`agj`²bdlaX
bd¦�WYmv`agÀ��x�X.}�gj��z	bd¦�bd}�x/g�U��¥`�U�mv¦�x|` ª mdl<b�¦�¦ºg�U|X�XÚe¢uRX.lj��WYX	}�gj`h�0X²U�bA±dX�W§bdx�X�®-T�U��¥`h�¥`
x�c�Xµg�m�gjU�X ª bdz.gsgjU�b�g	¡º���¥g�U mdc�ls¤RX.}�z{U�W§bdlj³�`jX�gjg��¥}��v`.¡�b�±dX	ljbd�vX[¦¨b�gjX	}�z�i �¥`ybd¦�WYmv`ag
}�X	�v¦¥���v�¥¤�¦�X�z	mvWYu�bdlaX	x/g�m§gjU�Xyg���WYXs�¥g�g�bd³dX.`<g�mYg�ljbd}�` ª X.l�bYx�mGz	c�WYX	}�g<mH±dX	lhg�U�X�}�X.gw©
�-mvla³@®YT�U�c�`.¡"�¥}KgjU�X ª mv¦�¦¥m�����}���x|��`jz.c�`j`a��mv} �0XY���¥¦�¦�mv}�¦¥i ª m¢z.c�`smv}Kg�U�X[ljmdc�}�x¢©Ûg�lj�¥u
g���WYX]z.mv`ag<bd`�g�U|X�`jbdWYXsz	mv}�z.¦�c�`a��mv}|`�bdu�u�¦«i ª mvl�¦¨b>g�X	}|z.iv®

Ç�mvlyb�¦�¦�x��«¾8X.ljX.}�g�z.mv}|·��vc|l�b�gj��mv}�`.¡O�-XY`jU�m��~md}¿Ç"�¥�vc�laX[��AÝb C<gjU�X[X.±�bd¦¥c�b�g��¥mv} m ª
g�U�X�¤�b�}�x|����x¢g�U�WYX.g�la��z�b�}�x�mv}YÇ"���dc�ljX-��A4¤ C�g�U�X�X�±db�¦�c�b�gj��mv}²m ª g�U�X�lamvc�}�x¢©Ûg�la��u²gj��WYX
W§X�g�lj�¥zd®�T�U��¥`�bd¦�¦¥mH��`�c�`�gjmfbd}�bd¦«i¢`aX�g�U�X[��}¢£�c�X	}|z	X[m ª gjU�X[x��¥¾RX	laX	}�g�z	mv}¢·��vc�ljb�g��¥mv}
±db�lj�¨b>g���md}�`0gjU�b�g��-XyU�bA±dX�gjX	`agjX	xº®��

��� à¢åwÔ�éHÜ°äÝã �	Ô�ÕHã"Òqé>ä4Ùºæ�ãwãaç�ÑÓÕhÒÀÑ Õ	��Ù $>Ø{Ù8Ù $Hã�åÄÔ.Õ>å/(Óé>äÝÑ Ô.Õ>ä�&Rã ��ÜÛØ &�àáÜÛÔ�ÒÂÙ $HãaäÝãQã .�ç�ãaÜÝÑÓÒÀãwÕ	ÙÛä
Ô.Õ"(�*µØ�çHç"(�*²ÙÝÔ�Ù $Hã]ä4çdãaåwÑ.-då ,dãwÕ>å%$>ÒÀØ�ÜÝæ &8ã $>Ø�
.ãhÜÛéHÕYØ�Õ���Ù $>Ø{Ù-àáã &Èè.ãwÕHãaÜÛØ�( ÑßäÛØ{ÙÝÑÓÔ�Õ�ä¶åÄÔ.é"( ��,�ã
�HÔ�ÕHã.Ö
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� ,�� E Ô.éHÕ�� ��ÙÝÜÛÑÓçhÙÛÑ ÒÀã

Ç"���vc|ljXs�|´qo�±�bd¦�c�b�g��¥mv}�m ª ljmvc|}�x¢©°gjlj�¥u/gj��WYXsbd}�xf¤�bd}|x|����x|gjU/W§X�g�lj�¥z	`.®

T�U|X�g¸�-m�¤IX	`wg�uIX	l ª mdljWY��}���z	mv}¢·��vc�ljb�g��¥mv}�`Àb�ljX<gjU�mv`aX����¥gjU�W§mdljX�x|��`j³[`au�bdz	X ª mvl
mv}�XYbd}�xÆ���¥g�U ª X.�0X	l�z	¦¥��X.}�gj` ª mdl]g�U�XYmdg�U|X	l	®§¯ ª WYmvljX�`au�bdz	X§��WYu�ljm�±dX	`yU��¥g�ljb�g�X�¡��«g
`jX	X.W§`�gjU�b�g�g�U|X	ljX/�¥`[bÆu�lamv¤�¦¥X	W ���«g�U6g�U|Xfz.mv}|·��dc�l�b�gj��mv}6m ª gjU�X/zAbdz{U�X�®È¯¸}�x�X	X.xº¡
bd`j`ac�W§�¥}���g�U�b�g]g�U|X�ljX	u|¦¨bdz.X	WYX	}�gsuImv¦��¥z.i�x�m¢X.`s}�mdgsW§bd³�Xµg�lj�«±G�¨bd¦¥¦¥i���lamv}��/z{U�mv�¥z	X	`.¡
g�U��¥`0WYXAbd}|`0g�U�b�g0gjU�X]}�c�Wµ¤IX	l0m ª `wg�mvlaX	x�x�mGz	c|W§X.}�gj`À��`¶g�mGm²`aW�b�¦�¦�g�m²zAb�gjz{U�c�u����«g�U
g�U�X�gj��WYX§uIX	la��mGx¿¤IX.g¸�0X	X.}Èg¸�0mKbdz.z	X	`a`jX.`[gjm�g�U|X�`�bdWYX�x|m¢z.c�W§X.}�gA´[g�U�X�i¿Wµc|`ag�¤IX
x���`azAbdlax�X	xK¤IX ª mvlaX	U�bd}|xÆ�¥} mvljx|X	l]g�m�`wg�mvlaX�g�U�mv`aX ª ljX.`jU�¦«i x�m���}�¦¥m�bdx�X.xº®²T�U��¥`sz	mvc|¦�x
bd¦�`am�X�e¢u�¦�bd��}f��U�i�gjU�Xµz	md}|·��vc�ljb�g��¥mv}����«g�U�b�`jW§bd¦�¦¥X	l�}�c�Wµ¤IX	l<m ª z	¦¥��X	}�gj`<uIX	l ª mvljWY`
�-X.¦�¦Û®�¯¸}�x�X	X.xº¡O� ª gjU�X	laX�bdlaX ª X.�0X	lsz.¦���X.}�g�` A U�X	}|z	X ª X.�0X	lslaX	Á�c�X.`ag�`yW§bdx�X C�¡RgjU�X²gj��WYX
}�X	X.x�X	x g�m ª X�g�z{U g�U|Xµ`�bdWYXµ}�c�Wµ¤IX	l�m ª x�m¢z.c�WYX	}�g�`]�¥}�z	laXAbd`aX	`.¡º��U���z{UÆbd¦¥¦�m���`�c�`<g�m
³dX	X.u[b�x�mGz	c�WYX	}�g"¦�mv}��dX	lQ��}�gjU�X-z	bdz{U�X�®)Ç�c�lagjU�X	laW§mvlaXd¡���}�gjU�X-¦�b�gjgjX	lQzAbd`aXd¡dgjU�XÀz	bdz{U�X
mH±dX	laU�XAbdx���`�`aW�bd¦¥¦�X.l-`j�¥}�z	XsgjU�X	laX²bdlaX ª X.�0X	lh`j�¥Wµc�¦¥g�bd}�X.mvc�`Àz.mv}�}�X.z.g��¥mv}�`.®��

ÃhX�eGgs�0X�zAbd} `aX	Xµg�U�b�gA¡R��} mvc�l<z	mv}¢·��vc�ljb�g��¥mv}º¡8z.m¢mduRX.l�b�gj��mv}f�Àbd`slaXAbd¦¥¦¥ifc�`aX ª c�¦Ý®
Ã�b�gjc�l�bd¦¥¦¥id¡|g�U��¥`<�¥W§u|ljm�±vX.`<U��«ghl�b�gjXd¡I¤�c|gh�-X�zAbd} md¤�`jX.la±vX�g�U�b>g�z	bdz{U�XµlaX	Á�c�X	`wg]U�b�}¢©
x�¦��¥}�� ��`[}�mdgY`a���v}��«·�zAb�}�gj¦¥i¿��WYu�bdz.gjX	x ¤�i6g�U��¥`	® t�mGmv³���}|�¼b>gYgjU�Xfljmvc�}|x¢©°gjlj��u6gj��WYX
W§X�g�lj�¥z<�¥}�x��¥zAb�gjX	`-X�±vX.}/gjU�b�g-uRmv`a`j�¥¤�¦�X�g��¥W§Xh��WYu�ljm�±dX	WYX	}�g�`0x�m�}�mdg-z	mvWYuRX.}�`�b>g�X<gjU�X
U��¥g�¦¥mv`j`aX	`.®

� E ãjä4é�( Ù°äIÙ $>Ø{ÙOåÄÔ.é"(���ÕHÔÚÙ ,dã�çHÜÛãaäÝãwÕ	ÙÛã � $HãaÜÝã � �HéHãQÙÛÔ-äÝç>Ø.åÄã (ÓÑ ÒÀÑ ÙÛØÚÙÝÑÓÔ�Õ>ä ��åÄÔ�Õ�->ÜÝÒ¿Ù $HÑÓä8Ô�, 
AÑÓÔ�é>ä
à«Ø.å¸ÙjÖ
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t�bd`wgA¡hg�U�X z.mv}|·��vc|l�b�gj��mv}½��U�X.ljXK`jX.la±dX	l/g�U��¥}�³ gj��WYX�U�bdx,¤IX	X.}:laX	x�c�z.X	x,g�m,Z
`jX	z.mv}�x XÚe¢U���¤��«g�`hX	Á�c��«±db�¦�X	}�g<¤�iGgjX²z.mv`ag�z	mvWYu�bdlaX	x/g�m�mdc�l<laX ª X.ljX	}|z	Xµz.mv}|·��vc|l�b�gj��mv}º¡
¤�c|g²�0mvla`jX�lamvc�}�x¢©Ûg�la��uKg���WYXYz	mv`wgA®�T�U|��`²laX	`ac�¦¥g���`�ÁGc|�¥g�XY`agjl�bd�¥�vU�g ª mvlw�Àb�ljxº´�z	bdz{U�X
mH±dX	laU�XAbdxÆ��`yb�¦�WYmv`ag<g�U�X�`jbdW§X��¥} ¤Rm�g�UKzAbd`aX	`.¡QWYXAb�}���}���gjU�b�g]gjU�X[��WYu�ljm�±dX	WYX	}�g��
��U���z{U��0X�W§X	bd`jc�laX�����`�U|���vU�X.l"��U�X.}§�«g"g{b�³dX	`¶WYmvljX0g���WYX0gjmsx�m���}�¦�mvbdx�x�mGz	c�WYX	}�g�`.®
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Ç"���dc�ljXs��´ � md}�`j�¥`ag�X.}�z.i/WYX.gjlj�¥z

Ç����vc�laX��²u�laX	`jX.}�g�`-gjU�X�X�±db�¦�c�b�gj��mv}[m ª mvc�lqz	mv}�`a��`wg�X	}|z.i§W§X�g�lj�¥z ª mvlqgjU�XhljX ª X.ljX.}�z	X
z	mv}|·��vc�l�b>g���md}²bd}|x�g�U|Xqg¸�0m]z	md}|·��vc�ljb�g��¥mv}�`Og�U�b�g"XÚe¢U���¤��«gQU����vU|X	l�U��¥g�l�b>g�X	`.®�T�U|X0·�la`ag
g�U��¥}��Àg�mh`jX.Xq�¥`Og�U�b�gOgjU�X¶uRX.ljz.X	}�g{bd�dX0m ª `ag�bd¦�X)U|�¥g�`OlaX	W§bd��}|`O¦�m�� ª mdl�bd¦�¦�z	mv}|·��vc�l�b>g���md}�`
A4¦�X.`j`Qg�U�bd}[�¢® � � CÚ® <<m��0X.±dX	l	¡�gjU���`Q·��vc�laXÀ`jU�m���`�`a���v}|�¥·�z	bd}�g�¦¥i�U��¥�vU�X.l�`wg{bd¦¥X-U��«g�l�b>g���md`
ª mvlsg�U�X[¦¨b�`agyg¸�-m�mv}�X.` A W§mvlaX�x���`a³ `ju�b�z	X§bd}�x ª X��-X.l�z.¦��¥X	}�g�`�C]gjU�bd}Kg�U�XYljX ª X	laX	}�z.Xd®
»¿XÀXÚe¢u�¦¨bd�¥}²g�U|��`"u|U�X	}�mdW§X.}�mv}�¤�i²gjU�X ª bdz�g"g�U�b�g)��}�g�U�X.`jXÀz.mv}|·��vc|l�b�gj��mv}�`"x�m¢z.c�WYX	}�g
g���WYX�©Ûg�m�©°¦��«±vXÀ�¥}�g�U�X<zAbdz{U|Xs��`q¦�mv}��dX	l	¡���U��¥z{U�}�b�gjc�l�bd¦¥¦¥i[�¥}�z	laXAbd`aX	`-gjU�X�u�lamv¤�bd¤|��¦��«g¸i�m ª
��}�z.mv}�`j�¥`agjX	}�z�iv®�T�U|��`[g�l�b�}�` ª mvlaW§`[bK¦��«gjgj¦�X�¤��«g[g�U�X�±G��`a��mv} mv}�X/z	mdc�¦�x U�bA±vX�m ª gjU�X
X.¬Yz	�¥X	}�z�i�m ª g�U|X	`jX²zAbdz{U�X�`jX�gjg��¥}��v`.® ��X	z.��x��¥}��§��U|��z{U�md}�X��¥`hgjU�X�W§mv`wgh`jc��«g{bd¤�¦¥X ª mvl
X	}�x¢©°c�`jX.lj`hljX.W�bd�¥}�`-gjU�Xyu�lj�«±¢�¥¦�X.�vX]m ª g�U�Xy`wi¢`wg�X.W b�x�W§�¥}���`wg�ljb�g�mvl.®

Ç���}�bd¦¥¦¥id¡º�-X§`jU�m���mv}ÂÇ����vc�laX ��gjU�X�laX	`jc|¦¥g�`�m ª mdc�l�WYXAb�`jc�laX	WYX	}�g�`�m ª z	mGmvuIX	lÄ©
b�g��¥mv}6X.¬Yz	�¥X	}�z�iv®È¯°gYbdu�uIXAb�lj`�g�U�b>g[`j��¤|¦���}|� U��¥gj`[bdljXfbd¦«�ÀbAiG`[Wµc�z{U ¤����d�vX	lµ�¥}È`j� �.X
g�U�bd} g�U�Xfg�ljb�¬Yz��vX.}�X	ljb�g�X.x½¤�i gjU�Xf¯ � k¹u|ljmdgjm¢z.mv¦Û®ET�U�X.}��0X�zAb�}½`jX.X�g�U�b�g§gjU�X
¦�mv}��dX	l<gjU�X²gj��WYX�©°gjm�©¸¦¥�¥±dX�m ª g�U�Xµx|m¢z.c�W§X.}�g�`s��}�g�U�X�z	bdz{U�X	`.¡ºg�U�X²W§mvlaXµX.¬Yz.��X	}�g]gjU�X
z	mGmvuRX.l�b�gj��mv}8¡v��U���z{U§��`q}�mdg0`jc�lau�lj�¥`j��}|��®"T�U�X<z	mv}¢·��vc�ljb�g��¥mv}Y���«g�U§`jX	lw±vX.l0g�U|��}�³µgj��WYX
ljX	x|c�z	X.xÈgjm6Z�`jX.z	mv}�xÈ�¥`µW§mdljX��¥}�g�X	laX	`wg���}|��®KT�U�X�·��vc�laX�`jU|mH��`�gjU�b�g��¥}¿g�U��¥`µzAb�`jX
z	mGmvuRX.l�b�gj��mv}K�¥`�¦¥X	`a`�X�¬§z.��X.}�g	®�r�`yg�U|X�bA±vX.l�bd�dXYgj��WYXY}|X	X	x|X	x¿gjm ª X�g�z{U¿x|m¢z.c�W§X.}�g�`

EFE ÕHGDIKJ'L)M



�v� ��� $��H� �H� �	��� � � � �����D�H�
	0���

0

2

4

6

8

10

0 1 2 3 4 5 6 7 8 9
ef

fi
ci

en
cy

time (hours)

reference
size x2

think time /2
clients /2

Ç����vc�laX��¢´ � mGmvuIX	l�b>g���md}�X.¬Yz	�¥X	}�z�i/W§X�g�lj�¥z

ª ljmvW `aX	lw±vX	la`²x�X.z	laXAbd`aX	`	¡�z	mGmvuIX	l�b>g���md}Æ�¥`s¦�X.`j`�c�`jX.x¿¤�i g�U�X[u�lamAe|�¥X	`�¤RX.zAbdc|`jX[g�U�X.ljX
bdljX ª X��-X.l<¤IX	}�X�·�g�`.®

»,U�b�g-�0X��0mvc�¦�x�¦���³�X<gjmµljX�g{bd�¥} ª ljmdW¹gjU�X	`aX�g�X.`agj`À��`qg�U�b�gÀk"bd}|x�mvl�b � `ÀX�±�bd¦�c�b>g���md}
¦�X.gj`�c�`�bd}�bd¦«iG`jXµu�laX	z.��`jX.¦¥i/g�U|X²x��«¾8X.ljX	}�gsz.mv}|·��dc�l�b�gj��mv}|`h�0Xµg�la��X	x8®<¯°g]bd¦�`am�bdu�uIXAbdla`
g�U�b�gÀX�e|bdWY��}��¥}��²g�U|X�x|�¥¾RX	ljX.}�g�W§X�g�lj�¥z	`À�¥}�u�bdljbd¦�¦¥X	¦I��`ÀWµc|z{U�WYmvljX���}�`wg�ljc|z.g��«±vX]gjU�bd}
z	mvWµ¤|��}��¥}���g�U�X.W!���¥g�U�`jmvWYX¶`jmvlwg"m ª z	mvWYu�lamvW§�¥`jX ª c�}|z.g��¥mv}º®QT�U�XÀb�z	z	c|l�bdz�iy�¥gQ`jU�m���`
¦�XAb�x�`�c�`�g�mµgjU���}�³§g�U�b�gÀ�¥g�z	mdc�¦�x�¤IXyc�`jX.x�X�¬§z.��X.}�gj¦¥i�gjm[X.±�bd¦�c�b�g�X]laXAbd¦O`wiG`ag�X.W§`.®¶¯°g�`
W§X	bd`jc�laX	WYX	}�g�`"bdljX0x�X.g�bd��¦¥X	x�X	}�mvc|�vU²g�m�`jU�m�� `jW§bd¦�¦�¤|c|g�`a���v}��«·�zAb�}�gQ±�bdlj��b�g��¥mv}�`Og�U�b�g
z	mvc�¦¥x/U�bA±vX²¤IX	X.}�m�±vX.lj¦¥m¢mv³�X	xfmdg�U|X	la���¥`jX�® � ª z.mvc�la`jXd¡@���¥gjU/`jc�z{U laXAbd¦O`wiG`ag�X.W§`.¡Rmd}�X
z	mvc�¦¥x�}�m�g<gjX	`ag�`jX�±vX	ljbd¦"z.mv}|·��dc�l�b�gj��mv}|`�bd}|xYnac�`ag�u���z{³/c�u�g�U�X�¤RX.`ag	®��qX�gA¡ºk�bd}�x�mdl�b
u�ljm�±G��x�X.`qbs±dX	lwi�z	mv}�±dX	}��¥X	}�gÀb�}�x[ljXAb�z.g��«±vX��-b�i�gjms��} ª mdljW gjU�X�bdx�WY��}|��`agjl�b�gjmvl"m ª gjU�X
zAbdz{U�X�gjU�b�gy`jmdW§X�u�b�lag�`sm ª gjU�X�z	mv}¢·��vc�ljb�g��¥mv}KbdljX�gjm�¤RX[WYm¢x��«·�X	x8®²Ç�c�lwg�U�X.ljWYmvljX�¡
mv}�X�zAbd}�mv¤�`jX.la±dX²±vX.laifÁ�c���z{³�¦¥i/U|mH� gjU�X�z	mvlaljX	z�g��¥mv}�`hW�bdx|X��¥W§u�bdz.g�g�U|X�¤IX	U�bA±G��mdc�l
m ª gjU�XyzAbdz{U|Xd®

Ç�c�lwg�U�X.ljWYmvljX�¡¢gjU�X	`aX]g�X	`wg�`�bd¦¥¦�m��0X	x�c�`-gjmµ±�bd¦��¥x�b�g�X<k"b�}�x�mvljb[�¥}�z	md}�x��¥gj��mv}|`0g�U�b�g
�-X0U�bdx²}|mdgQW§X�g"�¥}²b�ljX	bd¦�X	}�±G��ljmd}�W§X.}�gA®"¯¸}§ZH�hU|mvc�lj`.¡vb�`j�¥}��v¦�X¶�¥}�`ag�bd}�z	Xqm ª k�bd}�x�mdl�b
bd}�bd¦«i¢`aX	x[bd¤Imvc|g��]W§�¥¦�¦¥��mv}sg�ljbd}�`jbdz.gj��mv}�`.¡vljX.u�ljX.`jX.}�gj��}��yWYmvljX0g�U�bd}��v�sp �Âm ª gjl�b�¬Yz�®
Ç@mdl"z	mdW§u�b�lj��`amv}º¡>g�U��¥`"}�c�Wµ¤IX	l)m ª laX	Á�c�X.`ag�`¶laX	u�laX	`jX.}�g�`qbd¤Imvc|g)mv}|X-�-X.X	³µm ª g�l�b>¬§zÀb�g
¯ÄÃ�^�¯¸r A ��U��¥z{Ufz.mvc�}�g�`<bd¤Imvc|gsZA�v�v�µx��¥`ag��¥}�z.g-»¿X.¤�c�`aX	la`'C�¡�mdl�W§mvlaX�g�U�bd}�g¸����z	X]gjU�X
}Gc|Wµ¤RX.lsm ª u�bd�vXµ±G�¥X.��`ym�±vX	lsgjU�X�`�bdWYX�uIX	lj�¥m¢x�m ª gj��WYX AÄZH��U�mvc�la`'C ª mvl�gjU�Xµ��U�mv¦¥X
�%: �]Ã }|X.g¸�0mvlj³ A ��U��¥z{U½��}|z	¦�c|x�X	`Y`j�«g�X	`Y¦��¥³dX-:¢¦�bd`jU�x|mdgA¡ :Gmvc�ljz.XAÇ�mvla�vXd¡�Ç�laX	`jU|W§X	b�g
bd}�x6ÃhX.��`�Ç�mvla�vXKCÚ® Ç�c�lagjU�X	laW§mdljXd¡�g�U�X§W�bdz{U|��}�X§mv}¿��U��¥z{UÈk"bd}�x|mvl�b��-bd`µlac�}�}��¥}��
�Àbd`Yb�gY¦¥XAbd`wgY�v� � �¥x�¦�X�A4bd¤Imvc|g ��� �¥}6c�`jX.l§WYmGx�X/bd}�xLZ"��� ��}È³dX.lj}�X.¦hWYmGx�X§\
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T�U|X	`jX�X�e¢uIX	lj�¥W§X.}�g�`hbd¦�`am�U�X	¦¥uRX.x�c|`�gjm§x|��`jz.m�±vX	lhu�lamv¤�¦�X.W§`ÀgjU�b�g�U�b�x�laX	W§bd��}�X.x
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�v�¥±dX	}�g�U�X�}�c�Wµ¤IX	l¶m ª `ac�z{U�laX	Á�c�X	`wg�`�\ ¤RX�g¸�-X.X	}��sbd}|xfZA�yuIX	l)`aX	z.mv}�x[\ idmvcYU�bA±vX
b�g�W§mv`wg����v�dWY`ygjm�X.`ag�bd¤�¦��¥`jUÆg�U�XYz	mv}|}�X	z�g���md}¼���¥gjU¼gjU�X§`aX	lw±vX	l AÝb ª gjX	lsg�U��¥`�u|U�bd`jX�¡
bd¦�¦�mvuIX	} ·�¦�Xfx�X.`jz	la��u|gjmvlj`§bdlaX�U�b�}�x�¦�X.x�¤�i b¼`a��}��v¦¥X�)�*���*��3!����	�¼bd}�x�x|m¢z.c�W§X.}�g�`
bdljX�ljX	bdx bd`�g�U|X.i�bdljX�ljX.z	X.�¥±vX.x C�® :¢�¥}�z	Xyg�U|X	ljX�X�e¢��`wg�`<b��v��W§`�¦¨b>g�X	}|z.i/¤IX.g¸�0X	X	} gjU�X
z	¦��¥X	}�g�`<bd}�xfg�U�X�`jX.la±dX	lj`.¡Obd}�xfg�U�b>g��«ghg�bd³dX.`sb§¦¥XAbd`wghmv}�X²lamvc�}�xG©°g�la��u/g�mYX	`wg{bd¤�¦¥��`aU b
z	mv}�}|X	z.gj��mv}8¡8±vX.lai ª X��&`au�bdlaXµg���WYX�ljX	W§bd�¥}�`	®sr<`]g�U�X�`aX	la±dX	ls¤IX	z.mvW§X.`s¦�m�b�x�X	xº¡Ig�U��¥`
¤RX.z	mvWYX	`�g�m�g{bd¦¥¦¥i¼c�}�W§bd}�bd�vX	bd¤�¦¥X/bd}�x ljX	Á�c�X.`agj`�bdlaX�ÁGc|X	c�X.xº¡�c�uÈg�m g�U�XfWYmvW§X.}�g
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¦�mv}��Yg��¥W§X�bd�vm�¤�ifg�U|X²z	mdW§uImv}�X.}�g<g�U�b>g��0X	ljX²��}�g�X.ljX	`wg�X.xÆ�¥}��«g]bd}|x�g�U�X²ljX	Á�c�X.`ags�¥`
uRX.l ª X	z�g�¦«i�c�`jX.¦�X.`j`	®)»¼X ª mvc�}�xYg�U�b�gqx��¥`agjlj��¤|c|g��¥}��]g�U�XhljX.Á�c�X	`wg�`À�¥}§�yx��¥`ag��¥}�z.g¶gjU�ljX	bdx�`
`jmv¦«±vX	x/g�U|X�u|ljmv¤�¦¥X	Wf® ��mv�¥}���g�U��¥`À���¥gjU�k�bd}�x�mdl�b��Àbd`hmv}�¦«i�gjU�XyW�b�gag�X.lÀm ª z.ljX	b�g��¥}��
b[}|X.� `wg{bdz{³@¡�z	mdW§uImv`jX.x�¤�i/�[z	mdW§uImv}�X.}�gj`	¡@bd¦¥¦8m ª ��U��¥z{U�XÚe|�¥`agjX	x b�¦�ljX	bdx|id®
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`jc�laX	WYX	}�g�m ª gjU�XyuRX.l ª mvlaW�bd}|z	Xym ª u�ljmAeGi/zAbdz{U|X	`	®0¯¸}fgjU���`�`aX	z.gj��mv}/�0X ª mGz	c�`�W§bd��}|¦¥i
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»¼X�U�b�±dX]`jX.¦�X.z.g�X.x�`jmdW§X<m ª g�U|X	`jX<u���X.z	X.`Àm ª �0mvlj³�gjU�b�gq�-X]z.mv}�`a��x�X.l-ljX.u�ljX.`jX.}�g�b>©
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z	mvWYu�bdlaX	x�g�m�g�U|X�mdgjU�X	la`	®¶¯¸}/g�U��¥`Àg{bd¤�¦¥X]�-X�U�bA±vX�`jU|mH��} ª mvl�XAb�z{U�m ª g�U|X	`jX�`agjc�x��¥X	`
g�U�X��vmvbd¦�`µgjU�b�g[WYmdg��«±db>g�X	x¼g�U�X/WYXAbd`ac�ljX.W§X.}�gj`	¡¶g�U�X/`am ª g¸�Àb�ljX�g�X.z{U�}���Á�c�Xfc�`aX	xÈg�m
X�eGg�ljbdz.g�g�U|X�WYX.gjlj�¥z	`�bd}�x�gjU�XyX�e|bdz.g<WYX.g�la��z.`Àg�U�b�g��0X	laX�c|`jX	x8®

T��0mYWYX.gjlj�¥z	`�bdlaX�±vX.lai����¥x�X	¦«iYc�`jX.xº´¶U��¥g�ljb�g�X A <�^ C-bd}|x�¤�i�gjXsU��¥g�ljb�g�X A ��<<^CÚ®
¯¸}�x�X	X.xº¡�g�U|X	`jX�U�bA±vX�¤IX	z	mdW§X§mH±dX	l²gj��WYX � 
�)�0/���� `ag�bd}�x�b�ljx�`²gjm z	mdW§u�b�ljX§±�bdla��mvc|`
zAbdz{U�X�z	mv}¢·��vc�ljb�g��¥mv}�`	®ET�U|��`�z.mvWYX	` ª ljmvW gjU�X ª b�z.gYg�U�b�gY��U��¥¦�Xf`ag��¥¦�¦�¤IX	�¥}��¼�dm¢mGx
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��}�x��¥zAb�gjmvlj`�m ª z	bdz{U�X�¤IX	U�bA±G��mvc|l	¡"gjU�X.iÂbdljXY±vX	lwiÂz{U�X	bdu6g�m md¤|g{bd�¥}º´µg�U|X	`jX�x|��`jz.ljX�g�X
ÁGc�bd}�g��¥gj��X.`ÀbdlaX�g�U�X�W§mv`wgÀ±G��`a��¤�¦¥X<X�¾8X.z.g�m ª gjU�XszAbdz{U|Xsmv}��¥gj`-X	}�±G��lamv}�WYX	}�g�bd}|x�g�U�X�i
zAbd}/¤IXsx���laX	z.gj¦¥i�X�eGg�ljbdz.gjX	x ª ljmvW ¦�mv�µ·�¦¥X	`.®¶^hmvc|}�x¢©°gjlj�¥u�g���WYX]�¥W§u�lam�±vX	WYX	}�g%A4^"T�T C
��`0bd¦�`am�z.mvW§WYmv}�¦«iµc�`aX	xº¡¢¤�c|g-�¥gqx�mGX	`-}|mdgÀb�u�uRX	bdl0bd`w©°��`q��}Y¦�mv�y·�¦�X.`	®�»,�«g�U�mvc¢g0`a��WµcG©
¦¨b�gj��mv}º¡�mv}�X�z	bd}§md}�¦¥i�W�b�³dX�`ag�b�g��¥`ag��¥zAbd¦|bd`j`ac�WYu|g��¥mv}�` ª mvl�`ac�z{U�bsWYX.gjlj��z A4z	mdW§u�b�lj��}|�
W§X	bd}�laX	`juImv}�`aXµg��¥W§X ª mvl<U��¥gj`�bd}|x ª mvl�WY��`a`jX.`'C�®<T�U�X	`aX[bd`j`ac�WYu|g��¥mv}�`hz	mvc�¦¥x ¤IX²��}G©
z	mvlaljX	z�g�� ª ljX.Á�c�X	`wg�`�W§bd³���}��hzAb�z{U�XÀU��«g�`QbdljX0`jc�¤|`ag{b�}�gj�¨bd¦¥¦¥isx|�¥¾RX	ljX.}�g ª lamvW!g�U�X0mdg�U|X	lj`.®
T�U���`¶����¦¥¦�¤RX�g�U|X<z	bd`jXh� ª g�U�Xh¤�iGgjX�U��«gql�b�gjXh�¥`0x|�¥¾RX	ljX.}�g ª lamvW g�U|X<U��«gql�b�gjX A W§X	bd}��¥}��
g�U�b�g-U��¥g-x�mGz	c�WYX	}�g�`�b�ljX]¤��¥�v�vX.l-��}�`j� �.XKC0mdl-� ª gjU�X	`aXsU��¥gj`Àz	mdW§X ª ljmvW�z	¦¥mv`jX.lÀ`jX.la±vX.lj`
g�U�bd}�gjU�X�b�±dX	ljbd�vXd®

�0X	`j�¥x�X	`.¡I�0X�`jX	Xyg�U�b�g ª X.� WYXAbd`ac�ljX.W§X.}�g�`<bdz	z.mvc�}�g ª mdl<b�¦¥g�X.lj}�b>g��¥±dXsW§X�g�la��z	`.´0�¥}
u�bdlagj��z.c�¦¨bdl.¡dz.mv}�`j�¥`agjX	}�z�i[��`¶bd¦¥W§mv`wg)}�X�±vX	l¶g{b�³dX	}Y��}�gjm�z.mv}�`a��x�X.l�b�gj��mv}º®�r�¦«g�U�mvc|�vUµg�U��¥`
��`Qbdz{U��¥X.±�bd¤�¦¥Xq�¥}�bh`a��Wµc�¦�b�g��¥mv}sX	}�±G��lamv}�WYX	}�gA¡>±vX.lai ª X.�Âgjl�bdz.X	`Qz	mv}�g�bd��}yg�U�Xq}�X.z	X	`a`�bdlwi
��} ª mvlaW�b>g���md}²g�m�`ag�c|x|i[g�U��¥`q�¥`j`ac�Xd® :|b�uRX.lj¦��¥uRmduRX�gjg�X��áZ � @�¥`-b�}§XÚe|z.X	u|gj��mv}8´)mvlj�¥�v��}�b�¦�¦¥id¡
:|bduIX	lj¦¥��uImvuIX.gjgjX�c�`aX	x²u|ljmAeGiy¦�mv�À·�¦¥X	`�z	md¦�¦�X.z.gjX	xymv}�z.X0b�x�bAiv®�¯¸W§WYX	x|�¨b�gjX	¦¥i�gjU�X	laXAb ª gjX	l
b�z	ljbA��¦�X	l�bd`a³dX	x¿mvlj�¥�v��}�b�¦�`jX.la±vX.lj`µgjU�X§¦�bd`ag�WYm¢x|�¥·�z	b�g��¥mv}Kx�b�g�XYm ª x|m¢z.c�W§X.}�g²U��«g�`.®
:¢��}�z.XÀg�U��¥`�u�U�b�`jX�g�mGmv³²u|¦¨bdz.XÀc�u�g�m����sU�mdc�lj`qb ª gjX	l"gjU�X�bdz.gjc�bd¦�U|�¥gA¡�b]}|mv}¢©¸}|X	�v¦¥���v�¥¤�¦�X
u�bdlagYm ª g�U�Xfx�mGz	c�WYX	}�gj`§U�b�x�¤IX	X	} W§mGx��«·�X	xÈ��}Èg�U|X�WYXAbd}�gj��WYXd¡qu�ljX�±vX	}�gj��}��¿bd}�i
z	mv}�z.¦�c�`a��mv}|` ª ljmvW ¤IX	��}|�6x�l�bA��} A4`aX	XKx���`az	c�`a`j�¥mv}E��} :¢X.z.gj��mv}E��®«Z CÚ® T�U�X u|ljm>naX.z.g
¦�XAb�x���}�� gjmÂk"b�}�x�mvljb¿U�bd`§¤RX.X	}½`wg{bdlwg�X	x�u�ljX.z	��`aX	¦«i6g�m¿z.��laz	c�W²±dX	}�g�gjU���`Yx�ljb���¤�bdz{³
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tO�«gjg�¦¥X��0mvlj³�U�bd`s¤IX	X.}¼x�md}�Xµg�m�X�±db�¦�c�b�gjXµz	mGmvuIX	ljb�g��¥mv} ¤IX.g¸�0X	X	}Æu�lam�eGi z	bdz{U�X.`	¡
bd}�x²}|m<`auRX.z	�¥·�z-WYX.g�la��z.`QX.W§X.lj�vX¶g�mhz{U�bdljbdz.gjX	la��`jX¶g�U|X-uIX	l ª mdljW§bd}�z	X¶m ª `jc�z{U²`aiG`agjX	WY`	®
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uRX.l ª mvlaW�bd}|z	X WYX.g�la��z.`	® r `ac�la±dX.i,m ª »¿X.¤:z	bdz{U�XKX.±�bd¦¥c�b�gj��mv}½gjX	z{U�}��¥Á�c�X	` � ��s¤�i
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