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LKMONQP!R!MTS-U-VXWZY\[!M]R�^_N

`&a-b!c YedfU$g-R!MOh a

dji-i$kZWlNnmeo b h a Nnp b hOWZqQ^ b Y-m=rTi�NQM b hOWZR�Y b k4VJNn^_N b Msq aut MOR c i
v M b Y-w-NnkZm�xjY$WlP!NQM]^OWlh�y!z-Vjo vJ`+`&a M]WlP!NnY a-b p
`|{ W}Y-m\R�Y `&~6���;� d�U$xfU���U
L:U�S-U�VXWZY\[!M]R�^_N?�6q�M b Y\w$NnkZm4U b q;U c\�

o c klhOWlP b M]W b h_N�MONQ[!M]Nn^O^OWlR�Y�p�R|m-NnkZ^:��R!M�^_Nnq�R�Y-m\��R!M]m\NQMfi�R�kly&Y\R�p�W b kKM]Nn^_i�R�Y-^_N"^ c MO� b q�Nn^ b MON�i-M]R!i�R�^ONnm4U>L a N
w-h_h_Nnm�^ c MO� b q�Nn^���R!M�N b q a MONn^_i�R�Y-^_NXP b M]W b;� klN b MONTq�R�Y-^_h_M b W}Y\Nnm>^ORfh a-b hQz {Xa NnY"N��|i-M]Nn^O^_Nnm"W}Y�h a NnWlM�q b Y\R�Y-WZq b k
��R!M]p�^Qz\h a NQy a-b P!N/��N b h c MONn^XWZYeq�R�p"p�R�Y4z-^ c q a+b ^Jq�R�p�p�R�YC^_h b hOWlR�Y b MOy>i�R�WZY�hO^�R!MXq�R�p�p�R�YC^_NQhO^3R!�7NnWl[!NnY&�
P!Nnq�h_R!M]^QU:L a WZ^Xq b Yu[!MON b hOklyCMONnm c q�N�h a N�Y c p � NQMjR!�i b M b p�NQh_NQM]^TMONn� c WlMONnm b Y-m=p b;� N�h a N�^_NQhTR!��^ c MO� b q�Nn^
N b ^OWlNQM�h_RuW}Y,h_NQMOi$MONQh:h_R![!NQh a NQMnz b h�h a N>q�R�^_h�R!� b [!MON b h_NQM�q�R�p�i c h b hOWlR�Y b k �Ac M]m\NnY4U��XR { NQP!NQM�z�h a N c ^ON�R!�
b!c h_R�p b hOW}q�m-Wl��NQMONnY�hOW b hOWlR�Y { Wlh a WZYeh a N�i b q �;b [!N�o b hOk b;� W}^j^ a R { Y=h_R � N�N b ^_y b Y-m=MONnm c q�Nn^jh a WZ^ �$c Msm\NnY
q�R�Y-^OW}m\NQM b;� kly!U3�GN�m\Nn^]q�M]W � N:h a N�p�R|m-NnkZ^Qz a R { h_R>w-hjh a Nnp b Y-m=m-NQM]WlP!N�^Oh b Y-m b M]mCNQMOMOR!M]^Qz�MONQi�R!MOh b ^Op b k}k
^OWZp c k b hOWZR�Y�^Oh c m\y b Y-meh a N b i-iAkZWZq b hOWlR�Y�h_R b m b h b ^_NQhQU

�C�T� �¢¡�£�¤u¥7¦ d c [�p�NnY,h_Nnm�WZY-��R!M]p b hOWlR�Y"p b h_MsW§��¨ v�b Y-R�Y-WZq b k b Y b kly|^]WZ^Q¨\o c kZhOWlP b MsW b h_NXMONQ[!M]Nn^O^OWlR�Y4¨&VJN��
^_i�R�Y-^_N:^ c MO� b q�N�p�NQh a R&m\R�klR![!y

© ª-«6¬�4®/¯�°�±7¬4²O®j«

dTklh a R c [ a MONn^_i�R�Y-^ON�^ c MO� b q�N�p�NQh a R|m\R�kZR![!y´³µV ` ou¶jWZ^ { WZm-Nnkly c ^_Nnm4z b Y b kZy|^OW}^jp�NQh a R|m-^ b MON c ^ c-b kZkly c Y$W§�
P b M]W b h_N!z'NQP!NnY {Xa NnY0h a N�m b h b+b MON"p c klhOWlP b M]W b h_N!U��FWlh a�·¹¸»º MONn^_i�R�Y-^_N�P b M]W b;� kZNn^jh a N c ^ c-b k b i-i$MOR b q a
WZ^fh_RCw-h�h a N · MONn^_i�R�Y-^_N"^ c MO� b q�Nn^f^_NQi b M b h_NnklyGR!M�h_R=w-h b ^OWZY\[�kZN�p�R|m-Nnk�h_R b q�R�p � WZY\Nnm9M]Nn^_i�R�Y-^_N"p�N b �
^ c M]N=³µ� a|c M]W b Y-m v R!M]Y\Nnk}k ºn¼!¼!� z�q a-b i'U+½!¶sU+L a WZ^:i b i�NQM�i-MOR!i�R�^_Nn^ b p c kZhOWlP b MsW b h_N b i-i-M]R b q a h_RCw-h_hOWZY-[
^_Nnq�R�Y-m\��R!M]m\NQM6i�R�kly|Y-R�p�W b k¾M]Nn^_i�R�Y-^_N�^ c MO� b q�Nn^Qz {Xa NQMON�h a N�^ c MO� b q�Nn^T��R!M6h a N�m-W§��NQMONnY�hjMONn^Oi�R�Y$^_NfP b M]W b;� kZNn^
q b Y � N/q�R�Y-^Oh_M b WZY\Nnm�h_R a$b P!N�q�NQM]h b WZYe��N b h c MONn^XW}Yeq�R�p�p�R�Y4U ` WZY-q�N/WlhJWZ^�R!��h_NnY+h a Nfq b Y\R�Y-WZq b k¾��R!M]p {Xa WZq a
WZ^WZY�h_NQMOi-M]NQh_Nnm b Y-m c ^ONnm { NXq�R�Y$^OWZm\NQM�q�R�Y$^_h_M b WZY-W}Y\[6h a NJp c klhOWlP b M]W b h_N3MONQ[!MONn^]^OWlR�Y�p�R&m\Nnk\WZY�R!Msm\NQMh_R�p b;� N
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h a Nn^_N�q b Y\R�Y-WZq b k4��R!M]p�^ b ^J^OWZp�W}k b M b ^Ji�R�^O^OW � klN!U

� � · WZ^�k b MO[!NTh a N · q b Y-R�Y-WZq b k���R!Msp�^ b MONTm$W��"q c klh�h_R�WZY,h_NQM]i-MONQh b ^ b ^_NQhQz �Ac h�^OR�p�NQhOWZp�Nn^�h a N6NnWl[!NnY�P!Nnq�h_R!M]^
R!�XN b q a q b Y\R�Y-W}q b k���R!M]p b MONe^OW}p�WZk b Mnz b klh a R c [ a h a N�NnWl[!NnY,P b k c Nn^ b MON+m$W§��NQM]NnY,hQU9g�k c M]y ³ ºn¼!�!� ¶�Y\R!hOWZq�Nnm
h a WZ^j��N b h c MON�WZY=h a N�i$M]WZY-qQWli b k¾q�R�p�i�R�Y\NnY�hO^6R!��[!MOR c i�Nnmup c kZhOWlP b MsW b h_N�m b h b z {ja NQMON�h a N�NnWl[!NnY,P!Nnq�h_R!Ms^:��R!M
m-W§��NQMONnY�h�[!MOR c i$^ { NQMON:R!��h_NnYC^OW}p�WZk b M�NQP!NnY {Xa NnY�h a N:NnWl[!NnY�P b k c Nn^ { NQMON�Y\R!hQU��jN:h a NQMONQ��R!MON/i-MOR!i�R�^_Nnm�h a N
v R�p�p�R�Y���MsWZY-qQWli b k v R�p�i�R�Y-NnY,h�³ v � v ¶Jp�R|m-Nnk�z b Y-m a NQMON { N/i-MOR!i�R�^_N b Y b Y b klR![!R c ^jp�R&m\Nnk�z {Xa NQMONfW}Y
h a WZ^:q b ^ON�h a N���[!MOR c iA^�� b MON�h a N�m-Wl��NQMONnY�h6MONn^_i�R�Y-^_N�P b M]W b;� kZNn^QU � Y b m-m-WZhOWlR�Y4z { N�i-MOR!i�R�^_N�p�R&m\NnkZ^ {Xa NQM]N
h a NeMONn^Oi�R�Y$^_Nn^ a-b P!N b q�R�p�p�R�Y ^_h b hOWlR�Y b MOy´i�R�WZY�hQz�^OWZp"WZk b M]klyGh_RDh a N+Nn^_hOWZp b h_R!M b Y-m*h_Nn^_h"��R!M�Nn� c-b kZWZh	y
i-MOR!i�R�^_Nnm � y�	�R&q � NnY a R�klh�³ ºn¼!�!¼ ¶sU

L a N�
 c ^_hOWlwAq b hOWlR�YC��R!M:h a Nn^_N�p�R|m\Nnk}^TW}^jh a N c ^ c-b k b MO[ c p�NnY�h6R!��i b M]^OWZp�R�Y�y!z {Xa NQMON b p�R&m\Nnk { Wlh a ��N { NQM
i b M b p�NQh_NQM]^ b Y-m ^]WZp�WZk b M>� c-b k}Wlh	y*R!�/w$h>WZ^�^_NQNnY b ^>i$MONQ��NQM b;� klN!U ` i�NnqQWZw$q b kZkly!z3Wlh�WZ^ a R!i�Nnm h a-b h�h a N ·
MONn^_i�R�Y-^ON�^ c M]� b q�Nn^ { W}kZk � N�N b ^]WlNQMh_R:WZY,h_NQM]i-MONQh b Y-m c Y-m\NQM]^_h b Y$m4z {Xa WZklN�i-MONnm-WZq�hOWZR�Y-^¾��MOR�p h a Nnp { WZk}k,Y\R!h � N
��^OWl[�Y$Wlw$q b Y�hOkly�� { R!M]^_N3h a-b Y�h a R�^_NJ��MOR�p h a N c ^ c$b k|p�R|m\Nnk�U � Y-m\NQNnm4z!P b M]W b Y$q�NJ^ a R c kZm�m\Nnq�M]N b ^_N!z,NQP!NnY>Wl� � W b ^
WZY-q�M]N b ^_Nn^Qz\^_R�h a-b h3p�N b Y�^O� c$b MONjNQM]MOR!M3p b y�m\Nnq�MON b ^_N!U��jNnY-q�N6h a N6R � 
_Nnq�hOWlP!N:WZ^�h a-b h {Xa NnY b q�R�Y$^_h_M b WZY\Nnm
p�R&m\Nnk�W}^:P b k}WZm4z c ^OWZY\[+^_R�p�N>p�R&m\Nnk�^ONnklNnq�hOWlR�YDq�MsWlh_NQM]WlR�Y4z�Wlhf^ a R c kZm � N�N b ^OWZNQM�h_R c Y-m\NQM]^Oh b Y-m b Y-m a-b P!N
w-h_h_Nnm�P b k c Nn^3qQklR�^ON:h_R�h a R�^_N:��R!M3h a N c Y-q�R�Y-^Oh_M b WZY\Nnm�p�R&m\Nnk�h a MOR c [ a R c h�h a N:MONQ[�WlR�Y�R!�KN��|i�NQM]WZp�NnY,h b hOWlR�Y¾z
{Xa W}klN a-b P&WZY\[CkZR { NQM�i b M b p�NQh_NQMfP b M]W b Y-q�Nn^ b Y-m9i�R�^O^]W � kly b kZ^_RCklR { NQM�i-MONnm-W}q�hOWlP!N"p�N b Y�^O� c$b MON�NQMOMOR!M���R!M
Y\N { R � ^_NQMOP b hOWlR�Y-^QU

g�Wlh_hOWZY\[�^ c q a p�R&m\NnkZ^ � y�p b �&W}p c p kZW � Nnk}W a R|R|m"MONn� c WlMONn^ b � c Y-q�hOWZR�Y�p"WZY-WZp�W}^ b hOWlR�Y�MOR c hOWZY\N!z b Y-m a NQMON { N
c ^_N/d c h_R�p b hOW}q�6W§��NQMONnY,hOW b hOWlR�YD³µd�:¶3h_R>^ c i-i$kly"m-NQM]WlP b hOWlP!Nn^3h_R"h a N/MOR c hOWZY-N!z\h a�c ^X^ c\� ^_h b Y�hOW b kZkZy b WZm-W}Y\[
h a Nf^Oi�NQNnm b Y$m b qQq c M b q�y�R!��h a N:MONn^ c klhO^QU

L a N"��R�kZkZR { WZY-[�W}Y,h_MOR&m c q�Nn^�^_h b Y-m b MsmGh_NQM]p�WZY-R�klR![!y b Y-m9Y\R!h b hOWlR�Y {Xa W}klN�^_Nnq�hOWlR�Y ³���¶fm\Nn^Oq�MsW � Nn^6h a N"i-M]R;�
i�R�^_Nnmfp�R|m\Nnk}^QU ` Nnq�hOWZR�Y�³���¶Km\Nn^Oq�MsW � Nn^4i b M b p�NQh_NQM�Nn^_hOW}p b hOWlR�Y c ^OWZY\[jp b �&W}p c p kZW � NnkZW a R�R&m b Y-m b!c h_R�p b hOWZq
m-W§��NQMONnY�h b hOWlR�Y4z b Y-mC^_Nnq�hOWlR�Y�³���¶�h a Nfm\NQM]WZP b hOWlR�Y�R!�^_h b Y$m b M]meNQMOM]R!M]^QU ` Nnq�hOWlR�Y´³���¶�^ a R { ^Jh a N b i-i$kZWZq b hOWZR�Y
R!�/h a Nn^ON0p�R|m\Nnk}^"h_R b m b h b ^_NQh b Y-m�^_Nnq�hOWlR�Y ³ � ¶"MONQi�R!MOhO^ b ^]p b kZkT^OWZp c k b hOWlR�Y ^_h c m\y b ^]^_Nn^O^OWZY-[�h a NnWZM
i�NQMO��R!M]p b Y-q�N!U

v R�Y-^]WZm\NQM��uR � ^_NQM]P b hOWlR�Y$^�R�Y b ^OWZY-[�klNXMONn^Oi�R�Y$^_NXP b M]W b;� kZN�� { WZh a�� N��|iAk b Y b h_R!MOy�P b M]W b;� klNn^Qz,h�y�iAWZq b kZkly�m\N��
M]WlP!Nnm���MOR�p b q�NnY�h_M b kAq�R�p�i�R�^]Wlh_NXm\Nn^OWZ[�Y4U � �����¾WZ^h a N � ��P!Nnq�h_R!M3q�R�Y�h b WZY-WZY\[:h a NXP b k c Nn^R!��h a NjN��|i$k b Y b h_R!MOy
P b M]W b;� klNn^X��R!MTh a N ����h a R � ^_NQMOP b hOWlR�Y=h a N�^_Nnq�R�Y$mCR!M]m-NQMji�R�kly&Y\R�p�W b k¾MONQ[!MONn^O^OWZR�YCp�R&m\Nnk'q b Y � N { MsWlh_h_NnY b ^
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³�oCy!NQM]^ b Y-m=o+R�Y�h_[!R�p�NQMOy ºn¼!¼ �|z�q a-b i'U � ¶

� ³ ����¶�������� �
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	 ��� ��� ��� º������ � ³ º ¶

L a N>i b M b p�NQh_NQM�P!Nnq�h_R!M � WZ^�i b MOhOWZhOWlR�Y\NnmD^OR=h a-b h����>q�R�Y,h b WZY$^fh a N�q�R�Y-^_h b Y�h+³�R!M � klR&q � ¶6h_NQM]pez �  h a N
kZWZY-N b M/h_NQM]p�^ b Y-m ��� h a N"^O� c-b MON b Y-mDq�MOR�^]^ ��i-MOR&m c q�h:h_NQM]p"^Qz { Wlh a � b ^_y&p�p�NQh_MsWZq�p b h_M]Wl�0q�R�Y�h b WZY-WZY-[
h a N/NnkZNnp�NnY,hO^JR!� ��� { M]WZh_h_NnYeWZY�h a N/��R!M]p
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{Xa NQM]N$�&%(')�*�&'+%0WZ^:h a N�q�R�N��"qQWZNnY,h�R!�-,�%.,�'�UeL a N�w-h_h_NnmDp�R|m\Nnk�q b Y � N�MON { MsWlh_h_NnYDWZY�h_RCWlhO^�q b Y\R�Y-WZq b k
��R!M]p b ^
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{Xa NQM]N�h a N"^_h b hOWZR�Y b MOy0i�R�WZY,h:R�YDh a N"^ c MO� b q�N>WZ^ 3�7�$�?>f³ º=@ ��¶A1�CB  3�� b Y-mGh a N"w-h_h_Nnm9P b k c N b hfh a N>^_h b �
hOWlR�Y b M]yCi�R�WZY�hTWZ^ /��³ 3�D�n¶E� 1���-� ³ º=@ ��¶ 3�D	� 3�F z {Xa WZklN 1; 9 b Y$m 1G 9 b MON�h a N�NnWl[!NnY�P b k c Nn^ b Y-m0NnWl[!NnY�P!Nnq�h_R!M]^
R!� /� { Wlh a <H9 � 1G 	 9 ³ �I> 1� � ¶ � NnWZY\[�h a N>q�R|R!M]m-W}Y b h_N�R!� � { Wlh a MONn^_i�Nnq�h/h_RCh a N b �&W}^fm\NQw$Y-Nnm � y 1G 9 U
�jNnY-q�NC³���¶Tq�NnY,h_M]Nn^:h a N�w-h_h_Nnm0MONn^_i�R�Y-^ON�^ c MO� b q�N b h:h a N�^_h b hOWZR�Y b MOyui�R�W}Y,h 3� � b Y$m0MONn^_R�klP!Nn^:Wlh6WZY�h_R � R!M_�
h a R![!R�Y b k�m-WZMONnq�hOWlR�Y-^Qz�m\NQw$Y\Nnm � y+h a N�NnWl[!NnY,P!Nnq�h_R!Ms^ 1G 9 z {Xa NQMON�h a N�q�R!MOMONn^_i�R�Y-m-W}Y\[�NnWl[!NnY�P b k c NJ1; 9 [�WlP!Nn^
h a N�q c MOP b h c MON�W}Y+h a-b hTm-WlMONnq�hOWlR�Y¾UJL a WZ^JW}^Jh a N � 	 q b Y\R�Y-W}q b k'��R!M]p �AR!�h a Nfw-h_h_Nnm=MONn^_i�R�Y-^ONf^ c MO� b q�N!UXL a N
N��&i$k b Y b h_R!MOy�P b MsW b;� klNn^�p c ^_h � Neq�R|m\Nnm¾z�h	y|i$WZq b kZkZy�^_RGh a-b h�W}Y bDvXv  h a N+q�NnY,h_M b k3m-Nn^OWl[�Y i�R�WZY�h�WZ^ b h

K NQMOR b Y-m>h a N6q�R!M]Y\NQM�i�R�WZY,hO^ b MONML º U�L a W}^�q b Y\R�Y$WZq b k$��R!M]p b kZklR { ^�N b ^OWlNQM3WZY�h_NQMOi-MONQh b hOWlR�Y>R!�¾h a N6MONn^Oi�R�Y$^_N
^ c M]� b q�N!z b Y$meWZ^3R!��h_NnY c ^_Nnm�h_R>klR�R � ��R!M ��M]WZm\[!Nn^ � {Xa NQMON:h a NfNnWl[!NnY,P b k c N/W}^3qQklR�^_N/h_R K NQM]R\U
L a N�^OWZp"WZk b M]Wlh�y0h_R ��M]WZY$qQWli b k v R�p�i�R�Y-NnY,h�dTY b kly&^OWZ^�³ � v d:¶�WZ^�qQkZN b Mnz { Wlh a 1� i$k b y&WZY\[=h a N�MOR�klN�R!�Jh a N
q�R�P b M]W b Y$q�N�p b h_M]Wl��z b klh a R c [ a Y\R!h_N/h a-b hjWlhJY\NQNnm+Y\R!h � N:i�R�^OWZhOWlP!N:m\NQw$Y-Wlh_N!U

N OF®j«QP$¬�SRJ²s«QT�¯VU °XW ¬�²+Y�R3¾²+R�¬ZT STDP�[�®j«QPZT\P�°�S]=R3±7TDP
~ R { q�R�Y$^OWZm\NQM · MONn^_i�R�Y-^_N�P b M]W b;� klNn^nz c ^OW}Y\[0h a NCY\R!h b hOWlR�Y R!�:^_Nnq�hOWlR�Y º z�N��\q�NQi-h�h a-b h>h a N+^ c i�NQM]^Oq�MsWli-h^ _a` m\NnY\R!h_Nn^:� c-b Y�hOWlhOWlNn^jMONnk b hOWZY-[>h_R�h a NMb;��h a M]Nn^_i�R�Y-^_NfP b M]W b;� klN!U:L a N�^ONnq�R�Y-m&��R!M]m\NQM/p c klhOWZP b M]W b h_N�kZWZY-N b M
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MONQ[!MONn^]^OWlR�Y+p�R&m\Nnk { WZh a�· MONn^_i�R�Y-^_Nn^nz�� � klR|q � ^ b Y-m � N��|iAk b Y b h_R!MOy�P b MsW b;� klNn^3q b Y � N:i b M]hOWlhOWlR�Y\Nnm b ^
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` WZY$q�N3h a N c Y-q�R�Y-^Oh_M b WZY\Nnm�p�R&m\Nnk-q b Y � N�w$h_h_Nnm"m-WlM]Nnq�hOkly�WZY"WlhO^�q b Y\R�Y-W}q b k\��R!Msp c ^OWZY-[�³���¶sz&Wlh�WZ^�WZY-^_h_M c q�hOWlP!N
h_R6q�R�p�i b MON � R!h a h a N�i b M b p�NQh_NQM7Nn^OhOWZp b h_Nn^ b Y-m�h a N�^Oh b Y-m b M]mfNQMOMOR!M]^K��M]R�p ³ º ½!¶'h_R6h a N�M]Nn^ c klhO^7q b kZq c k b h_Nnm
WZY0h a N c ^ c-b k {�b y!UeVXW}Y\[!MOR�^_N b Y-mDg\R!MOh a ³�� � � ��¶f^ a R { NnmDh a-b h/i b M b p�NQh_NQM�Nn^OhOWZp b h_Nn^ { NQMON"q�R�Y$^OWZ^_h_NnY�hOkly
qQklR�^_N�h_RCh a R�^_N���MOR�p¢h a N c ^ c$b k 1��� ³�� 	 �G¶ B  � 	 �>U ` WZp�W}k b M]kly!zAh a N�q�R�P b M]W b Y-q�N>p b h_M]W§�0��R!M:h a N � klR&q �
h_NQM]p�^nz-w-M]^_h3R!Msm\NQMXh_NQM]p"^Qz-NnWl[!NnY�P b k c Nn^ b Y-mCNnWl[!NnY,P!Nnq�h_R!Ms^Tq b Y � N/q b kZq c k b h_Nnm c ^OWZY\[+³ º ½!¶sz b Y-m+p c klhOWliAkZWlNnm
� y � ·�@ ³�� · > ³ · � > · � ¶_¶sU � Y b kZkjq b ^_Nn^�WZY,P!Nn^OhOWl[ b h_Nnm4zXh a NCP b M]W b Y-q�Nn^>��R!M�h a N � klR&q �¹b Y-m w-M]^Oh�R!M]m\NQM]^
h_NQM]p�^ b [!MONQNfP!NQM]y+qQklR�^_Nnkly { Wlh a h a R�^_Nf��MOR�p ³�� 	 �0¶ B  U ` WZp�W}k b M]kly!z&h a N/NnWZ[!NnY,P b k c N/P b M]W b Y$q�Nn^ b [!MONQN�P!NQMOy
qQklR�^_NnkZy { Wlh a h a R�^ON���MOR�p¢h a N ��m\R c-� klN�kZWZY\N b M6MONQ[!MONn^]^OWlR�Y���p�NQh a R&m0R!� 	�WZ^_[ b!b Msm b Y-mGdjY � NnY-p b Y¹³ ºn¼!¼!� ¶sU
L a W}^�WZ^ c Y-^ c MOi-M]WZ^]WZY\[ b ^�h a N:p�NQh a R&m c ^ONnm a NQMONTW}^�^OW}p�WZk b M�h_R�h a NTNn� c WlP b klNnY,h:³ 	�WZ^_[ b!b M]m b Y-m�dTY � NnY-p b Y
ºn¼!¼!� zJ^_Nnq;U ��¶�m-Nnklh b �	p�NQh a R&m b i-i-M]R b q a R!� v�b MOh_NQM�z v�a WZY-q a WZkZkZW b Y$m v�b p�i � NnkZk6³ ºn¼!¼ �,¶sU �jR { NQP!NQMnz3h a N
b i-i-M]R b q aGa NQMON b kZ^OR�[�WZP!Nn^/q�R�P b M]W b Y-q�Nn^ � NQh { NQNnY9h a N�NnWl[!NnY,P b k c Nn^ b Y$m � R!h a P b M]W b Y-q�Nn^ b Y$muq�R?P b MsW b Y-q�Nn^
��R!M�h a N�NnWZ[!NnY,P!Nnq�h_R!M�q�R�N��"qQWZNnY,hO^QU�L a N�MONn^ c kZhO^f��R!M�q�R�Y\w$m\NnY-q�NeWZY�h_NQMOP b kZ^e³ ºn� ¶ { NQM]N b k}^_R0P!NQMOy�qQklR�^ON�h_R
h a R�^_NTq b kZq c k b h_Nnm�WZY�h a N c ^ c$b k {�b y!U � Y"p�R�^_h�q b ^_Nn^�h a NXP b M]W b Y-q�Nn^�q b kZq c k b h_Nnm � y�iAk c [![�WZY\["³ ºn¼ ¶�WZY�h_R�³ º ½!¶
[ b P!N b Y-^ { NQM]^ {Xa WZq aG{ NQM]N"^OkZWl[ a hOklyuqQklR�^_NQMfh_R=h a R�^_N���MOR�p h a N"^_h b Y-m b M]mGh a NQR!MOy0h a-b Y { NQM]N"h a R�^_N"��MOR�p
b i-i-M]Rn�\WZp b hOWZY\[�h a N/�jNn^O^OW b Y � y>d� b Y-m�w$Y-Wlh_N6m-W§��NQMONnY-q�Nn^nU ` WZY-q�N6Wlh3WZ^ b kZ^_R�� c WZq � NQMjWZY b kZk�q b ^_Nn^Qz\h a WZ^3W}^
h a N/i$MONQ��NQM]MONnmep�NQh a R&m�h_R>q b kZq c k b h_N/^_h b Y-m b MsmeNQMOMOR!M]^nU

` WZY$q�N�h a N�� c kZk c Y$q�R�Y-^_h_M b WZY-Nnm´p�R|m\Nnk�WZ^�h a N+p�R�^_h�m-W��>q c klhfh_RDw-h�WZY´h a N+q b Y\R�Y-WZq b k���R!M]pez { Wlh a p�R!MON
i b M b p�NQh_NQM]^�MONn� c WlM]W}Y\[=p�R!M]N+q�R�Y-^_h_M b WZY�hO^�h_R9R!MOh a R![!R�Y b kZWlh�y!z�h a Nn^ONeMONn^ c klhO^�^ c [![!Nn^_h�h a-b h�h a N b i-i$MOR b q a
b m\R!i-h_Nnm a NQMONj^ a R c kZm � N3[�WZP|WZY-[/MONnkZW b;� klN�i b M b p�NQh_NQM�Nn^_hOWZp b h_Nn^ b Y-m>^_h b Y-m b Msm�NQMOMOR!M]^���R!M�h a NXq�R�Y$^_h_M b WZY\Nnm
p�R&m\NnkZ^�h_R|R\U

º �



oCR|m\Nnkf^_NnklNnq�hOWlR�Y q b Y � NGN���Nnq�h_Nnm c ^OWZY\[ h a N9kZW � NnkZW a R|R|m M b hOWlR h_Nn^_hQz/^OWZY-q�N0N b q a klNQh_h_NQM b m-m\NnmFh_R¹h a N
p�R&m\Nnk\Y b p�Njm\NnY\R!h_Nn^ b Y-Nn^_h_Nnm�p�R&m\Nnk�z b k}klR { W}Y\[ �$b q �|{�b Msm�NnkZWZp"WZY b hOWlR�Y���M]R�p h a N c Y$q�R�Y-^_h_M b WZY-Nnm�p�R|m\Nnk�U
dTklh_NQM]Y b hOWlP!NnkZy!z2WZY-��R!M]p b hOWlR�Y:q�M]Wlh_NQM]W bJb kZklR {Db kZk!R!�&h a N�p�R|m\Nnk}^4h_R � N�q�R�p�i b M]Nnm b h'R�Y$q�N!U�dTklh a R c [ a P b MsW b Y,hO^
a-b P!N � NQNnY´i-MOR!i�R�^_Nnm¾z a NQMON { N c ^_N�h a N�^_h b Y-m b M]m´d �2b W � N � Y\��R!M]p b hOWlR�Y v M]Wlh_NQMsWlR�Y ³µd � v ¶fm-Nn^Oq�M]W � NnmDW}Y
`&b;�;b p�R!h_R\z � ^ a Wl[ c MOR b Y-m �/Wlh b [ b�{�b ³ ºn¼!�!� ¶sz�^_R*h a$b h+h a N � � Nn^_h��Jp�R&m\Nnk/W}^�h b;� NnY h_R � NGh a-b h {Xa WZq a
p�WZY$WZp�WZ^_Nn^�> � �T³ 3�¾¶S� �\³ · � > · � ¶sU

� � � RHU [XW+T
L a N �-R c M�m\R c [ a m b h b WZY t WZk}p�R c M b Y-m�VXWZY\[!M]R�^_N�³ ºn¼!¼!¼ ¶ a-b P!N � � � � R � ^_NQM]P b hOWlR�Y$^�R!� · � ¼ MONn^_i�R�Y-^ONn^
m\Nn^Oq�MsW � WZY\[ b ^_i�Nnq�hO^jR!��m\R c [ a � c-b k}Wlh	y!z { Wlh a�� � �"N��|iAk b Y b h_R!MOy�P b M]W b;� klNn^�³��-R { M b h_N!z�p�R�WZ^_h c MONfq�R�Y�h_NnY,h
b Y-m+^]q�MON { ^_i�NQNnmA¶sU�L a N ¼ MONn^_i�R�Y-^_Nn^ b M]N/WZY ��^_NQhO^XR!� �|z-h a Nf^_NQhO^Jp�N b ^ c M]WZY\[�^OW K N!z$^_h_MONnY\[!h aCb Y-m+q�R�klR c M�U
L a N0p�R&m\NnkZ^�i-MOR!i�R�^_Nnm a NQMON a-b P!N � NQNnY w$h_h_Nnm h_R b k}k ¼ P b M]W b;� klNn^ b Y-m�h_R h a N0R � P|WlR c ^�^ c\� ^_NQhO^�R!� �
b Y-m � U ~ R�Y\N0R!�/h a NGp�R&m\NnkZ^>i-MOR!i�R�^_Nnm a NQMON0w-h b kZkXR!��h a N0^_NQhO^�h_R![!NQh a NQMnz �$c h�p�R&m\Nnk (�w-hO^�h a N �
MONn^_i�R�Y-^ONn^�p�N b ^ c MsWZY\[f^OW K N b Y-m"^Oh_MONnY\[!h a z|[�WlP&WZY\[ b Y�d � v R!�K½ � º U ��q�R�p�i b MONnm>h_R b Y�d � v R!�¾½ � �|U ����R!M�h a N
c Y-q�R�Y$^_h_M b WZY\Nnm"p�R|m-Nnk'³ b Y-m�½!½ �&U ����R!M ` ( (�¶sU,�jNnY-q�N { NTq�R�Y-^OWZm\NQM�h a N · � � MONn^_i�R�Y-^ONn^�p�N b ^ c MsWZY\[/m\R c [ a
^OW K ND³µq�M]R�^O^ �	^_Nnq�hOWlR�Y b k3N��|i b Y-^OWlR�Y4z�klR�Y\[�Wlh c m-WZY b k�N��|i b Y$^OWlR�Y b Y-m*^_i�NnqQWlwAq>P!R�k c p�N?¶ b Y-m*m\R c [ a ^_h_MONnY\[!h a
³µ^ a N b Mj^_h_MONnY\[!h a z a-b M]m-Y\Nn^]^ b Y-m+q�R�p�i-M]Nn^O^OWlR�Yeq c M]P!N b MON b ¶sU

r6p�WZh_hOWZY\[Ch a N �)� ½ � klR&q � N���Nnq�hO^Qz {Xa WZq a�b M]N b kZp�R�^_h�W}m\NnY,hOW}q b k�WZY b kZk�p�R&m\NnkZ^Qz�Nn^_hOWZp b h_Nnm�M]NQ[!MONn^O^OWlR�Y
q�R|N��"qQWlNnY�hO^���R!M � R!h a h a N c Y$q�R�Y-^_h_M b WZY-Nnm�^_Nnq�R�Y-m&��R!Msm\NQM�p�R|m\Nnk7³µx6¶ b Y-m"p�R|m\Nnk ( b MONjWZY�h b;� klN º U v klN b M]kly
h a N�w-M]^OhjR!M]m-NQM:h_NQM]p�^ b MON�P!NQMOyu^OWZp�WZk b M �$c hTh a N�^_Nnq�R�Y-m\��R!M]m\NQM:h_NQM]p�^ b M]N�� c Wlh_N�m-W§��NQMONnY�hQz b ^6N��|i�Nnq�h_Nnm4U
VJNn^]WZm c-b k$i$klR!hO^ b MON:� c Wlh_NT^]WZp�WZk b M�WZY>h a Njh { R�q b ^ONn^Qz b Y-m�[�WlP!N:Y\R�MON b ^_R�Y�h_R�^_NQM]WlR c ^Okly�m\R c\� h�h a N6^_Nnq�R�Y-m&�
R!M]m\NQM�p�R|m\Nnk�U�oCR|m-Nnk (Gh_R�R � ½ � ^_Nnq�R�Y$m-^h_R:w-h { WZh a wAY-Wlh_N3m-W§��NQMONnY-q�Nn^�R!M � �:^ONnq�R�Y-m-^ { Wlh a d��z b klh a R c [ a
h a N/m-Wl��NQMONnY$q�N6q b Y � N6p c q a [!MON b h_NQMnz-��R!MJN�� b p�i$klN/p�R|m\Nnk ( (¹h_R|R �0º � ��^_Nnq�R�Y-m-^ { Wlh a w$Y-Wlh_N:m-W§��NQMONnY-q�Nn^
�$c h � ^_Nnq�R�Y$m-^ { Wlh a d��z {Xa WZkZNjw-h_hOW}Y\[�h a N c Y-q�R�Y-^Oh_M b WZY\Nnmep�R&m\Nnk�m-WlM]Nnq�hOkly>WZY�h a N/q b Y-R�Y-WZq b k4��R!M]p»h b;� Nn^
� � �"� � � �D^ONnq�R�Y-m-^ c ^OW}Y\[=wAY-Wlh_N�m-W§��NQMONnY-q�Nn^ b Y-m � �"� º � �D^ONnq�R�Y-m-^ c ^OW}Y\[ud��z�m\NQi�NnY-m-WZY-[CR�Y h a NeWZY-WZhOW b k
Nn^_hOWZp b h_Nn^ c ^_Nnm¾U

L a N�NnWl[!NnY�P b k c Nn^ b Y-m�NnWl[!NnY,P!Nnq�h_R!Ms^Qz b Y$m�h a NnWlM�^_h b Y-m b M]m�NQMOMOR!M]^nz���R!M�h a NJq b Y\R�Y-WZq b k&��R!M]p�^ b MON3[�WlP!NnY�WZY�h b �
� klN �j��R!Mx b Y-m�h b;� klN �X��R!M�(JU v�b MONQ� c k|WZY-^_i�Nnq�hOWlR�Y�R!�$h a N�h { R:p�R&m\NnkZ^�^ a R { ^7h a-b h�h a NQy b MON�� b WlMskly/^OWZp�W}k b Mnz
NQP!NnY0h a R c [ a h a N�p�R|m\Nnk a-b ^ � NQNnYuMONnm c q�Nnmu��MOR�p � ��h_R�� ¼ ³µY\R�Y&� � klR&q � h_NQM]p>¶Xi b M b p�NQh_NQM]^QUfg\R!MfN�� b p��
i$klN!z$��R!MJh a N �2M]meM]Nn^_i�R�Y-^_N:P b M]W b;� klN!z c Y-m\NQMJh a N c Y-q�R�Y-^_h_M b WZY\Nnmep�R&m\Nnk4h a N�k b MO[!Nn^_hjNnWl[!NnY,P b k c N�WZ^ �&U � � º!º z

º �



{ Wlh aFb ^_h b Y$m b M]mFNQMOMOR!MeR!� �&U � � ��½�zfq�R!MOM]Nn^_i�R�Y-m-WZY\[�h_R*h a NGNnWl[!NnY�P!Nnq�h_R!M ³�> � �Zº ��½ � �(> � ��� ½ ¼ � � � � � � � � ¶ 	 z
{Xa W}klN���R!Mfp�R&m\Nnk ( Wlh:WZ^ �&U �!¼ � �|z { Wlh aGb ^_h b Y-m b M]mGNQMOMOR!M:R!�)�&U º � ¼ �\zq�R!MOMONn^_i�R�Y-m$WZY\[�h_R+h a N�NnWl[!NnY�P!Nnq�h_R!M
³ � � � ¼ ½ ��� � ��¼ � � � �(> � � � º,º ��¶ 	 U
L a NT^_h b Y-m b Msm�NQMOMOR!Ms^ b MON b kZkAq b kZq c k b h_Nnm c ^OWZY-[>³ ºn¼ ¶ b Y-mu³ º ½!¶sz b Y$m�h a R�^_NT��R!M�h a NTNnWl[!NnY�P b k c Nn^�W}Y"x b [!MONQN
{ Wlh a h a R�^_N���MOR�p h a N�m-R c\� klN�k}WZY\N b M'M]NQ[!MONn^O^OWlR�Y�p�NQh a R|m�h_R b hklN b ^Oh �Tm\NnqQWZp b k�i$k b q�Nn^nU � Y�NQP!NQMOyfq b ^_N b i b MOh
��MOR�p ���T^_h b Y-m b Msm>NQM]MOR!M]^���R!M�h a N6NnWl[!NnY�P b k c Nn^ b MON:^Op b kZkZNQM���R!M ( h a-b Y���R!MJx�U � Y b m-m-WZhOWlR�Y4z|h a N:^_i-MON b m>R!�
NnWl[!NnY�P b k c Nn^JWZ^�^Op b k}klNQMJWZY (¹h a-b YeW}Yexfz b [ b WZY+N��&q�NQi-h3��R!M ���2U ` WZY-q�N!z\WZY�p�R�^Oh3NnWl[!NnY,P b k c N:i$MOR � klNnp�^nz�h a N
^_i-M]N b mfR!�Ah a N�^ b p�i$klN�NnWl[!NnY,P b k c Nn^7h_NnY-m$^Kh_R6N��\q�NQNnm�h a-b h�R!�-h a N�i�R!i c k b hOWlR�YfNnWl[!NnY�P b k c Nn^�³µg-M]WlNnm-p b Y ºn¼!�!¼ z
i¾U ºn�!� ¨�VXWZY-[!MOR�^_N b Y-m�	�NnY$Y ºn¼!¼ ½�z�i¾U º � � � ¶Jh a WZ^JWZ^Ji-MOR �$b;� kZy b [!R|R&m+h a WZY-[\U�dT^JN��&i�Nnq�h_Nnm4z$h a N�^_h b Y-m b M]m
NQMOMOR!Ms^K��R!M�h a N�NnWl[!NnY�P!Nnq�h_R!M�q�R|N��"qQWlNnY�hO^ b MON3p c q a ^Op b kZklNQM7��R!M�(0h a-b Y���R!M�x�z!^OWZY-q�N�h a Nn^_N�i b M b p�NQh_NQMs^ a-b P!N
� NQNnY�Nn^_hOWZp b h_Nnm c ^OWZY\[�h a N:NnY�hOWlMON:m b h b ^_NQh3M b h a NQM3h a-b Y 
 c ^_h b ^OW§�&h a R!��WlhQU�L a NjNnWl[!NnY�P!Nnq�h_R!M6q�R�N��"qQWZNnY,hO^
b MON�R!��q�R c M]^ON a Wl[ a kZyCq�R!MOMONnk b h_Nnm¾z b Y-m0[�WlP!NnYDh a NnWlM/q�R�Y-^Oh_M b WZY�hO^/Wlh { R c kZmGY\R!hfp b;� N"^_NnY-^_N�h_R=q�R�Y-^_h_M c q�h
Y\R!M]p b k§� �$b ^_Nnm+q�R�Y-w$m\NnY-q�NfW}Y,h_NQMOP b kZ^QU�oCR&m\NQM b h_Nnkly��	k b MO[!N�q�R�N��"qQWZNnY,hO^Xh_NnY-m+h_R a$b P!Nfh a Nfk b MO[!Nn^_hj^_h b Y-m b M]m
NQMOMOR!Ms^Qz b ^Xp�WZ[ a h � N:N��&i�Nnq�h_Nnm¾U

L a N:q�R�p�p�R�Y+^_NQh3R!�7NnWl[!NnY,P!Nnq�h_R!Ms^jWZY�h a N/p�R!MON6i b M]^OWZp�R�Y-WlR c ^�p�R&m\Nnk4p b;� Nn^3h a N/q b Y-R�Y-WZq b k4��R!M]p�^3p c q a
N b ^OWlNQMTh_R>W}Y,h_NQMOi$MONQh b ^ b�{Xa R�kZN!z$WZYei b M]hOWZq c k b MJh a N�^OWZp"WZk b M]WlhOWZNn^ b Y$mCm-W§��NQMONnY-q�Nn^ � NQh { NQNnY=h a N/MONn^_i�R�Y-^_Nn^nU
� Y+h a WZ^jq b ^_N�WZY+p�R&m\Nnk�( h a N�R!M]m\NQM]WZY-[�R!�h a NfNnWZ[!NnY,P!Nnq�h_R!M]^:W}^3h a N�^ b p�N���R!MXN b q a R!� �  h_R����?z b [!MONQNnWZY\[
P!NQMOy { NnkZk { Wlh a h a N c Y-q�R�Y-^_h_M b WZY\Nnm=w-M]^_hjNnWl[!NnY,P!Nnq�h_R!Ms^QUfdTklh a R c [ a q�R�Y-^_h_M b W}Y\Nnm b Y$m c Y-q�R�Y-^_h_M b W}Y\Nnm �;Y-m
b Y-m �2M]muNnWl[!NnY�P!Nnq�h_R!M]^/m-Wl��NQM � yCp�R!MON!z4h a N�^OW K N�R!��h a N�^Oh b Y-m b M]muNQMOMOR!Ms^jR!��h a N�NnWl[!NnY,P b k c Nn^:^ a R { ^Th a-b h
q�R�Y\w$m-NnY-q�N"WZY�h_NQMOP b kZ^:��R!M/h a N��2M]m9NnWl[!NnY,P b k c Nn^ { WZkZk�WZY$qQk c m\N K NQMOR\z {Xa WZklN�h a N �;Y-m b Y-m �2Msm9NnWl[!NnY�P!Nnq�h_R!M]^
q�R c kZm�N b ^]WZkly ��^ {�b i+R?P!NQM � � NQh { NQNnY+i�R!i c k b hOWlR�Y b Y-m+^ b p�iAklN!U�XNnY-q�Nfh a N��;Y-m b Y-m��2Msm�NnWl[!NnY,P!Nnq�h_R!Ms^jp b y
R�Y-kly�m\NQw$Y\N b i$k b Y\N�M b h a NQM�h a-b Y�m-WZ^OhOWZY-q�hm-WlMONnq�hOWZR�Y-^Qz b Y-m�h a$b h�m\NQw$Y\Nnm � y�h a NJq�R�Y-^_h_M b W}Y\Nnm�NnWl[!NnY�P!Nnq�h_R!M]^
WZ^ b ^¾[!R|R|m b ^ b Y�y!U � Y-m-NQNnm:h a Nn^_N�MONn^ c klhO^KWZkZk c ^_h_M b h_N�
 c ^_h a R { P b M]W b;� kZNh a N�Nn^_hOW}p b h_Nnmf��N b h c MONn^'R!�-q b Y\R�Y-WZq b k
��R!M]p�^Jq b Y � N!U

L a Nn^ON/m b h b�{ NQM]N/q�R�kZklNnq�h_Nnm+h_R a Nnkli c Y-m\NQMs^_h b Y-m�h a N:MONnk b hOWZR�Y-^ a Wli � NQh { NQNnY+WZY\i c h b Y$m�R c h_i c h3P b M]W b;� kZNn^
WZY�[!NnY\NQM b k�z b klh a R c [ a { Wlh a i b MOhOWZq c k b M�WZY�h_NQMONn^_heWZY�i-M]R|q�Nn^O^�q�R�Y�h_MOR�k�U t WZkZp�R c M b Y-mFVjWZY\[!MOR�^_N*³ ºn¼!¼!¼ ¶
m-WZ^]q c ^O^_NnmTh a N c ^_NR!�\^OWZp�i$k}Wlw-NnmJNnWZ[!NnY,P!Nnq�h_R!M]^�³µ^Op b k}k!NnklNnp�NnY�hO^¾^_NQh¾h_R K NQMOR�¶���R!M¾h a WZ^nU'L a WZ^�i b i�NQM b m$m\MONn^O^_Nn^
^OWZp�i$kZWlw$q b hOWZR�Y=R!� b m-W§��NQMONnY,h � WZY$m4z b Y-mDi-MOR&q�Nn^O^fq�R�Y�h_MOR�k�q�R c kZm � N b WZm\NnmDi b MOhOWZq c k b M]klyuWl��p�R|m\Nnk ` ( R!M
` ( (Gw-hO^Qz,^]WZY-q�N�h a NJN���Nnq�h�R!��p�R�P&WZY\[ b klR�Y-[ b Y,y�NnWl[!NnY�P!Nnq�h_R!M�R�Y�N b q a M]Nn^_i�R�Y-^_N3q b Y � N3^_NQNnY�WZp�p�Nnm-W b h_Nnkly
��MOR�p h a NTm-W§��NQMONnY�hNnWl[!NnY,P b k c Nn^nU � Y�h a WZ^�q b ^_NjR�Y-kly�p�R&m\Nnk(�w-hO^Qz|^_Rfh a-b h�h a NXm-Wl��NQMONnY�h�^_h b hOWZR�Y b MOy�i�R�WZY�hO^
³µY\R!h�^ a R { Y a NQMON?¶�p c ^_h � N b kZklR { Nnm���R!Mnz b Y-m a NnY-q�NXh a N6p b WZY � NnY\NQw-h�W}^�h_R�WZY�h_NQMOi-MONQh b;� W}kZWlh	y�M b h a NQM�h a-b Y

º �



h_R�i-M]R|q�Nn^O^Xq�R�Y,h_MOR�kKm-WlMONnq�hOkZy!U

� � ²�U °XW R�¬�²]®j«QP
� Y�R!Msm\NQM�h_R c ^_N�h a Nn^_Nep�R&m\NnkZ^�WZY�i-M b q�hOWZq�N { NeMONn� c WlMON>h a-b hQz {Xa NnY�h a N�q�R�Y$^_h_M b WZY\Nnm p�R&m\Nnk�^_NQNnp�^�h_R
[�WlP!N b Y b m\Nn� c-b h_N+w$hQz�WlhO^�w-h_h_Nnm*P b k c Nn^ { Wlh a WZYDh a NeMONQ[�WlR�Y R!�TN��|i�NQM]W}p�NnY,h b hOWZR�Y´m-R9Y\R!h�m\NQP|W b h_Ne��MOR�p
h a Neh_M c N�M]Nn^_i�R�Y-^_N�P b k c Nn^ � y b ^ c\� ^_h b Y�hOW b kZkZy9[!MON b h_NQM>p b MO[�WZY´h a-b Y*m\R0h a R�^_Ne��R!M�h a N c Y$q�R�Y-^_h_M b WZY-Nnm
p�R&m\Nnk�z {Xa W}klN�q�R�Y\wAm\NnY-q�N�WZY�h_NQMOP b k}^j��R!M:h a Nn^_N�w$h_h_NnmGp�N b Y-^ a-b P!N�WZY-qQk c ^]WlR�Y+M b h_Nn^fqQklR�^_N�h_Reh a N�Y\R�p�WZY b k
P b k c N!U�(�&h_NnY-^OWZP!N6^]WZp c k b hOWlR�Y-^ a-b P!N � NQNnY�i�NQMO��R!M]p�Nnm�R�Y�h a Nn^ON:i-MOR!i�R�^_Nnm�p�R&m\NnkZ^Qz a NQMON:R�Y-kZy b ^ c\� ^ONQh�W}^
MONQi�R!MOh_Nnm>h_R b m-m\MONn^O^�h a N b;� R�P!N:� c Nn^_hOWlR�Y-^Qz {Xa W}klN3��R!M � M]NQP|Wlh�y���^�^ b;� NTR�Y-kly b�� MsWlNQ��[!M b i a WZq b k�^ c p"p b MOy�R!�
h a NTMONn^ c kZhO^�WZ^�[�WlP!NnY¾U�L a NTi�NQM]��R!M]p b Y-q�NXR!�Kh a Nji b M b p�NQh_NQM3Nn^_hOWZp b h_Nn^ b Y-m"h a NnWlM3^_h b Y-m b M]m>NQMOMOR!Ms^ b M]NTY\R!h
MONQi�R!MOh_Nnm4z �Ac h3h a N:MONn^ c klhO^3WZYe^_Nnq�hOWlR�Y � b MON:� b WlM]kly>h	y|i$WZq b k�U

g\R!M�[�WlP!NnY ·>b Y$m � z �¢WZ^�q�MON b h_Nnm b ^ b�vXv  { Wlh a�b �\W b k\i�R�WZY�hO^R�Y�h a N c Y-Wlh a y|i�NQM]^_i a NQMON!z � q�NnY,h_M]NXi�R�WZY�hO^
b Y-m0Y\R � klR&q � WZY\[\Ufr6Y-kZye� b WlMsklye^Op b kZk · � ��b MON c ^_Nnm b ^6h a Nn^_N b MON {Xa NQMON�h a N�p�R&m\NnkZ^ b MON�p�R�^_h:kZW � Nnklyeh_R
� N c ^ONnm4U��XNQM]N  0� 
 ��WZ^�h b;� NnY b ^�h a N6^_h b Y-m b M]m¾z { WZh a>b klh_NQMsY b hOWlP!Nn^�R!�¾M b Y$m\R�pez c Y\Nn� c-b k-P b M]W b Y-q�Nn^ b Y-m
M b Y-m-R�pez c Y\Nn� c-b k4q�R!MOMONnk b hOWlR�Y-^Qz\[�WlP&WZY\[���R c MXm-Wl��NQMONnY�h3h	y|i�Nn^3R!�  TU

g\R!M=N b q a q�R�p � WZY b hOWlR�Y R!� · z � z6h�y�i�NGR!�� b Y-m c Y$m\NQM]kly&WZY\[´p�R|m-Nnk�³ ` z ` (Jz ` ( (Jz�(Xz ( (JzJx:¶sz�� � �
c Y-m-NQM]kly&WZY\["h_M c N�MONn^_i�R�Y-^ON�^ c MO� b q�Nn^"³ �7¶ b Y$m9q�R�P b M]W b Y-q�N�p b h_M]WZq�Nn^�³  J¶ b MON"M b Y-m\R�p�kZyC[!NnY\NQM b h_Nnm¾z { WZh a
h a N�h_M c Ne^_h b hOWZR�Y b MOyDi�R�WZY�h { Wlh a WZY¾zKR!M�P!NQMOy´qQklR�^_Neh_R\z�h a N�MONQ[�WlR�Y´R!�XN��&i�NQM]WZp�NnY�h b hOWlR�Y4z b Y-m*^ORuh a$b h b
^_Nnq�R�Y-m\��R!M]m\NQM6w-h { WZkZk b kZp�R�^_hjq�NQMOh b W}Y-kly � N b i-i$MOR!i-M]W b h_N!Ujd ^OWZp c k b h_Nnm=m b h b ^_NQh�³ ��¶XWZ^J[!NnY\NQM b h_Nnm0��MOR�p
N b q a R!��h a Nn^_N b Y-m0N b q a R!��h a N � p�R&m\NnkZ^Tw-h_h_Nnm4U�g-R!M/N b q a R!��h a N�q�R�Y-^_h_M b WZY-NnmGp�R|m-NnkZ^:WZYuN b q a R!��h a N
^OWZp c k b h_NnmGm b h b ^_NQhO^Qz�Wl��h a N"d � v WZ^:kZR { NQMfh a-b YGh a$b h/��R!Mfh a N c Y-q�R�Y$^_h_M b WZY\Nnm0p�R&m\Nnk�z'h a N�w-h_h_NnmGP b k c Nn^
b Y-m�P b M]W b Y$q�Nn^ b h�N b q a R!� º � � �/h_Nn^_h�q b ^ONn^ b MONXq b k}q c k b h_Nnm b Y-m"q�R�p�i b MONnm�h_Rfh a R�^_NJ��R!M�h a N c Y$q�R�Y-^_h_M b WZY-Nnm
p�R&m\Nnk�UCL a Nn^_N º � � �uh_Nn^_h�q b ^_Nn^ b MON�[!NnY\NQM b h_Nnm´M b Y$m\R�p�kly0��MOR�p { Wlh a WZYGh a N a y�i�NQM]^_i a NQMON"m\NQwAY-WZY\[eh a N
MONQ[�WlR�Y+R!�7N��&i�NQM]WZp�NnY�h b hOWlR�Y4U

L a N b qQq c M b q�yeR!��h a N/w-h_h_NnmCP b k c Nn^ b Y-mCq�R�Y\w$m\NnY-q�N�WZY,h_NQM]P b kZ^ b MONfh a NnYC^ c p�p b MsWZ^_Nnm�R�P!NQM6h a N º � � �"h_Nn^_h
q b ^_Nn^j��R!MTh a N c iCh_R � � ��^OWZp c k b h_NnmCm b h b ^_NQhO^ {Xa NQM]N/N b q a q�R�Y-^_h_M b WZY\Nnm+p�R&m\Nnk'w-hJh a Nfm b h b>b m\Nn� c-b h_Nnkly!U
~ R!h_NTh a$b h�h a W}^�WZY�P!R�klP!Nn^ b P!NQM b [�WZY\[�R�P!NQMJm-Wl��NQMONnY�h2� b Y-m  Tz b k � NnWlh�R�Y\Nn^�R!�'^]WZp�WZk b M�h	y|i�N!z �$c h�h a WZ^�^_NQNnp�^
i-MONQ��NQM b;� kZN/h_R�q�R�Y$^OWZm\NQM]W}Y\[�R�Y-kly b ^OWZY\[�klN � b Y-m  TzAR!M6^]p b kZk¾Y c p � NQMjh a NQMONQR!��z���R!MTN b q a q�R�p � WZY b hOWlR�YCR!�
· z ��b Y$m c Y-m\NQMskly|W}Y\[>p�R&m\Nnk�U�L a N�^_h c m\y {�b ^fM c Y b ^ b � c kZk7� b q�h_R!M]W b k�m\Nn^OWl[�Y { Wlh a � b q�h_R!M]^ · � � � � � ��z
� � � � � � ��z'h_M c N�p�R|m-Nnk7� � ` z ` (Jz ` ( (Xz (Jz�( (Xz4x#��z¾P b M]W b Y$q�Nn^ � � c Y-Wlh�y!z¾M b Y-m\R�p c Y\Nn� c$b k�³ b P!NQM b [!N

º �



MOR c [ a kly c Y$Wlh	y-¶ � b Y-m+q�R!MOM]Nnk b hOWlR�Y-^F� � K NQMOR\z$M b Y$m\R�p ��U
o b Y,y´^ c p�p b M]y9p�N b ^ c MONn^�R!�Ji�NQMO��R!M]p b Y$q�N { NQMONeq b kZq c k b h_Nnm¾z �$c hf��R!M�^OWZp�iAkZWZqQWlh�yuR�Y$klyGh { R � a N b m-kZW}Y\N �
w-[ c M]Nn^ b MONeMONQi�R!MOh_Nnm a NQMON!U � Y � R!h a q b ^_Nn^Qz�h a NeNn^_hOWZp b h_Nn^ b MON �$b ^_Nnm R�Y$klyDR�Y*h a R�^_N+^OWZp c k b h_Nnm*m b h b
^_NQhO^ {Xa NQMON!z b qQq�R!M]m-WZY\[�h_R�h a N:d � v z|h a N6i b MOhOWZq c k b M�q�R�Y$^_h_M b WZY\Nnm�p�R&m\NnkAw-h_h_Nnm b m\Nn� c-b h_Nnkly!U�L a NjP b k c NTR!�
³ 1( > � ³ ��¶_¶ @�� �  � _ _ WZ^Jq b k}q c k b h_Nnm b hJN b q a h_Nn^OhXq b ^_Nfi�R�WZY�h���R!MXN b q a MONn^_i�R�Y-^_N6P b M]W b;� klN!z b Y$meh a Nfp�N b Y
^O� c-b MON�NQM]MOR!M>³�o ` (�¶TR!��h a W}^/� c$b Y,hOWlh�y0Nn^_hOWZp b h_NnmDR�P!NQM�h a N c iGh_R � � �C^OWZp c k b h_NnmGm b h b ^_NQhO^ {Xa NQMON�h a N
q�R�Y-^_h_M b WZY\Nnm"p�R|m\Nnk$w-hO^QU ~ R!h_NTh a$b h�h a WZ^�p�N b Y-^�h a-b h�R�Y$kly�q b ^_Nn^ {Xa NQMON b p�R&m\Nnk-w$h�p�R!MONjh a-b Y>R�Y-q�N { W}kZk
� N�WZY$qQk c m\Nnm=WZY+h a N�MONn^ c klhO^ � NnklR { U6L a Nn^_N�Nn^_hOWZp b h_Nnm0p�N b Y0^O� c-b MON�NQMOMOR!Ms^ b MON�h a NnY b P!NQM b [!NnmGR�P!NQM:h a N
º � � �>h_Nn^_hjq b ^_Nn^ b Y-mCh a N · M]Nn^_i�R�Y-^_N/P b M]W b;� kZNn^QU�L a N b P!NQM b [!N���R!MXh a N�q�R�Y-^_h_M b WZY-Nnm+p�R&m\Nnk¾WZ^j^ c\� h_M b q�h_Nnm
��MOR�p h a$b h���R!M�h a N c Y-q�R�Y$^_h_M b WZY\Nnm�p�R&m\Nnk�z�^_R=h a$b h�Wl��h a N�m-W§��NQMONnY-q�N�WZ^/i�R�^OWlhOWZP!N"h a NnY�h a N>q�R�Y$^_h_M b WZY\Nnm
p�R&m\Nnk a-b ^ b9� NQh_h_NQM�Nn^_hOWZp b h_Nnm b P!NQM b [!NGp�N b Y ^O� c-b MON+NQMOM]R!MnU � Y b m-m-WlhOWlR�Y¾z�q�R�Y\w$m-NnY-q�N=WZY�h_NQMOP b kZ^ b MON
q�R�Y-^_h_M c q�h_Nnm b MOR c Y-m 1( b Y$meq�R�p�i b MONnmCh_R � ³ ��¶sU�L a N:R � ^_NQMOP!Nnm+WZY$qQk c ^OWlR�Y>M b h_Nn^ b MON b kZ^_R b P!NQM b [!Nnm=R�P!NQM
b kZk · M]Nn^_i�R�Y-^_Nn^ b Y-m º � � �"h_Nn^_hjq b ^ONn^QU

L a NTMONn^ c klhO^���R!MJo ` (*m$W§��NQM]NnY-q�N b MON6w-h_h_Nnm { NnkZk � y b�{ NnWl[ a h_Nnm9³ � y �K¶�d ~ r �7d�z\WZY-qQk c m$WZY\[/WZY�h_NQM b q�hOWlR�Y-^
� NQh { NQNnY ·0b Y$m �"b Y-m � NQh { NQNnY c Y$m\NQM]kly&WZY\[�p�R&m\Nnk b Y-m=w-h_h_Nnm0p�R|m-Nnk�UjL a WZ^X^ a R { ^Th a-b h6h a N�h	y|i�N�R!�  
a-b m+Y-R�N���Nnq�hQz {Xa W}klN:h a Nfq�R�Y-^Oh_M b WZY\Nnm+p�R|m\Nnk}^3i�NQMO��R!Msp�Nnme^OkZWl[ a hOkly { R!Ms^_N { Wlh a�· � �|U�L a W}^JWZ^Jk b M][!Nnkly b
MONn^ c klhKR!�$h a N3^Op b kZk|Y c p � NQM�R!�$q b ^_Nn^ {ja NQMON b p�R!MON3q�R�Y-^_h_M b WZY-Nnm�p�R|m\Nnk b i-i b M]NnY,hOklyfw-h b klNn^]^7q�R�Y$^_h_M b WZY\Nnm
c Y-m-NQM]kly&WZY\[�p�R|m\Nnk�z&W}Y�R!h a NQM { R!M]m-^ b MONn^ c klh�R!�Kh�y�i�N � � NQMOMOR!MjWZY�p�R|m-Nnk4^_NnklNnq�hOWlR�Y4U�L a N6MONn^ c kZhO^���R!Mjo ` (
b MON�^ a R { Y´[!M b i a WZq b k}klyGWZY9w-[ c MON º U ( b q a ^_Nnq�h_R!M�R!�Jh a N�i$klR!h�WZ^ b Y c Y-m\NQM]kZy|WZY-[+p�R|m-Nnk�z�N b q a q�R�k c p"Y
{ Wlh a WZY�h a N6^_Nnq�h_R!M b w-h_h_Nnm�p�R&m\Nnk b Y-m"N b q a i$klR!h_h_Nnm>i�R�WZY�h b ^OWZY\[�kZNjq�R�p � WZY b hOWlR�Y>R!� · � � �  6U � �4h a N6w-h_h_Nnm
q�R�Y-^_h_M b WZY\NnmCp�R|m\Nnk a-b ^TklR { NQM6o ` ( h a-b Y=h a N c Y$q�R�Y-^_h_M b WZY-NnmCp�R&m\Nnk4h a NnY=h a N�i�R�W}Y,hO^Xi$klR!h b;� R�P!N K NQMOR\U
�jNnY-q�Nf��MOR�p@h a N�b;��h a q�R�k c p�Y�R!��h a NFb!��h a ^ONnq�h_R!M�³ bX� º � � ��¶ { N�^_NQNfh a-b hjWZYeN b q a q b ^_N�h a N/w-h_h_Nnm=p�R|m-Nnk
Nn� c WlP b klNnY,hh_Rfh a NJh_M c NJp�R|m\Nnk\m-R�Nn^�WZY-m\NQNnm a-b P!NXklR { NQM�o ` (Dh a-b Y�h a N c Y-q�R�Y-^_h_M b WZY\Nnm�p�R&m\Nnk�U ` WZp�W}k b M]kly!z
{Xa NnYCh a N c Y-m\NQM]kly&WZY\[�p�R&m\NnkKWZ^ b ^_i�NnqQW b k'q b ^_N�R!�h a N�w-h_h_Nnm=p�R|m\Nnk { N { R c kZm+N��&i�Nnq�hjh a N�w-h_h_Nnmup�R|m-Nnk
h_R�i�NQMO��R!M]p { Nnk}k�UL a WZ^�WZ^�h a N/q b ^ON/��R!M b k}k4q�R�Y-^_h_M b WZY-Nnmep�R|m-NnkZ^ {Xa NnY�h a N:h_M c N6p�R|m\Nnk4W}^ ` ( (Xz|��R!MJw-h_h_Nnm
`�b Y-m ( {Xa NnY�h a N/h_M c N/p�R&m\Nnk4WZ^ ` ( b Y-me��R!MJw-h_h_Nnm ( {Xa NnY�h a N/h_M c N/p�R|m\Nnk4W}^�( (JU

� a NnYFp�R|m-Nnk ` ( (@WZ^"h_M c N b kZkjR!�/h a N0q�R�Y-^_h_M b WZY\NnmFp�R&m\NnkZ^ a$b P!NGq�R�Y-^OWZ^Oh_NnY,hOkly klR { NQM+o ` (»h a$b Y h a N
c Y-q�R�Y$^_h_M b WZY\Nnm¾z b ^�N��|i�Nnq�h_Nnm4U � a NnY ` ( W}^�h_M c N � R!h a ` ( b Y-m ` m\R9q�R�Y$^OWZ^_h_NnY�hOkly { NnkZk�z { Wlh a ( b kZ^OR
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,��a,�� � �&U � � � º � �&U º ½ � � � �&U � � � � � �|U ¼ � � � �&U � � � � �\U � ¼&º �

v R�Y-^_h_M b WZY-Nnm9³ (�¶
h_NQM]p �  �Z� ��� ��� ��� ���

,  �&U ¼!¼ � � � �&U � º � � �&U � ¼!�!¼ � � U ¼!¼!¼!� � � U � º ��½ � � �|U º � � �
,�� � º U � � � � � �&U � � � � � º U ºn¼!� ½ ºn� U º � � � � ¼ U ½ � � º ½ �|U �!�!¼&º
,�� �&U ½ � � � �&U � � � � �&U �!�!�&º ��½�U ½ � ¼ � � º �|U ¼ ½ � � � ��½�U � � � �
, �  �&U �!�&º � �&U � � � � �&U ��½ º � � � U � �!� � � � U � º ½ � � º �|U ºn�!¼ �
, �� º U º � � � �&U � � � � �&U � � � � � � U � � � � � ºn� U � � � � � � �|U º � � �
, �� �&U � � � � �&U º � � ¼ �&U � � �!� � º �&U � � º � � ¼ U � ¼ � º � º ½�U ¼ � º ½

,��, � �&U º � �!¼ �&U �,½ � � �&U º � � � º U � ��½ º � º U � � � � � �|U � � � �
,  ,�� �&U º!º � ¼ �&U �,½ � � �&U º!ºn� � º U ½ � ¼!¼ �&U � � �!� �|U ½ � ¼!�
,��a,�� � �&U � � � º � �&U � º!º � � �&U � � ��½ � �|U � � � � �|U � ºn¼!¼ ºn� U � � �!¼
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xTY-q�R�Y-^_h_M b WZY\Nnm
�  �Z� ���

º ^Oh �;Y-m �2Msm º ^_h �;Y-m �2M]m º ^_h �;Y-m �2M]m
1; º U � � � �&U � � ¼ �&U � � � �&U � � º �&U ºn�!� �&U � � � �&U � � º �&U � º � �&U � ¼&º

³ �&U � º ½!¶ ³ �&U � ºn� ¶ ³ �&U � ��½!¶ ³ �&U ºn¼!¼ ¶ ³ �&U º � ¼ ¶ ³ �&U º � ¼ ¶ ³ �&U � � � ¶ ³ �&U º ½ ��¶ ³ �&U º ½ � ¶
,� � �&U � � � �&U � º � �&U ¼ � � � �&U º � � � �&U � ��½ � �&U � � � � �&U º � � �&U � � � �&U ½ � �

³ �&U � � ��¶ ³ �&U � � ��¶ ³ �&U º ½ ��¶ ³ �&U º ½ � ¶ ³ �&U � ��½!¶ ³ º U � � ��¶ ³ �&U � � ��¶ ³ �&U ½ ¼ ��¶ ³ �&U � � �,¶
,�� � �&U ¼&ºn� �&U � � ¼ � �&U � �,½ � �&U ¼ ½ � �&U � � � �&U � � � � �&U � ½ ¼ �&U � �!� � �&U ��½ ¼

³ �&U ºn¼!� ¶ ³ �&U � � º ¶ ³ �&U � ¼!� ¶ ³ �&U � � º ¶ ³ �&U � º ��¶ ³ �&U ºn� ��¶ ³ �&U � ��½!¶ ³ �&U ½ º ��¶ ³ �&U � � ��¶
,�� �&U � � � �&U ¼&º � � �&U � � � �&U º ½ � � �&U � � � �&U � � � �&U � � � �&U ½ � � � �&U � ¼ �

³ �&U � � ��¶ ³ �&U ºn� ½!¶ ³ �&U � � �,¶ ³ �&U ºn�!� ¶ ³ º U � � ¼ ¶ ³ �&U �!� ��¶ ³ �&U � � ��¶ ³ �&U � � ��¶ ³ �&U ½ �!� ¶

� � ��� ���

º ^Oh �;Y-m �2Msm º ^_h �;Y-m �2M]m º ^_h �;Y-m �2M]m
1; � �|U ��½ � ��½�U � � ½ � º �|U º!ºn¼ �|U � � � � �|U ½ � � � � �|U � º!º º ½�U ½ � � � �|U � � º � �!� U ¼ � �

³��|U º � ��¶ ³��|U � � ��¶ ³ � U ºn�!¼ ¶ ³ º �|U � º ½!¶ ³ º �|U � � �,¶ ³ º �|U � � ¼ ¶ ³�� �|U � º ½!¶ ³�� �|U ½!½ �,¶ ³�� �|U �!�!� ¶
,  �&U ��½ � � �&U �!¼ � � �&U � ��½ � �&U ¼!�!� �&U º � � � �&U � ¼ � �&U ¼!¼ � �&U �,½ � �&U � ¼ �

³ º U � � �,¶ ³ �&U � � ��¶ ³ �&U � ��½!¶ ³ �&U � ¼ ��¶ ³ �&U � � º ¶ ³ �&U º � �,¶ ³ �&U � � � ¶ ³ �&U � � ��¶ ³ �&U � ¼ ��¶
,�� � �&U � � � �&U º � � � �&U ¼ � � �&U � ¼ � � �&U � � ¼ � �&U ¼!¼!� � �&U � ¼ � �&U � ºn� �&U ¼!¼!�

³ �&U � ��½!¶ ³ �&U � � º ¶ ³ �&U º!ºn¼ ¶ ³ �&U � ¼!¼ ¶ ³ �&U º � ��¶ ³ �&U � � ¼ ¶ ³ �&U � ¼ ��¶ ³ �&U º!º!º ¶ ³ �&U � � ¼ ¶
,�� �&U �!� ½ �&U � � º � �&U � � � �&U º � � �&U ¼!¼ � �&U � � � � �&U �,½ � �&U ¼!¼ ½ � �&U � � �

³ �&U � � ��¶ ³ �&U ¼!¼ ��¶ ³ �&U � �&º ¶ ³ �&U � � ��¶ ³ �&U � ¼ ��¶ ³ �&U º � ��¶ ³ �&U � � ��¶ ³ �&U � � ��¶ ³ �&U º � �,¶
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v R�Y-^_h_M b WZY-Nnm9³ (�¶
�  º U � � �!¼ ³ �&U � � �!� ¶ �&U �!� � � ³ �&U � � � ��¶ �&U � � º ½C³ �&U � � º ��¶

1; �Z� �&U � � � º ³ �&U � ¼!� ��¶ �&U � ºn¼ �0³ �&U º � � º ¶ �&U � �&ºn¼ ³ �&U º � � � ¶
� � �&U �!¼ � �u³ �&U º � ¼ ��¶ �&U � ¼ � �u³ �&U � � � �,¶ �&U � �!� �=³ �&U ºn� ½ ��¶
��� � � U � ¼ � �u³��|U �&ºn� ½!¶ � � U º!º � �u³��\U � � ½ �,¶ � º!º U º ½ � º ³��\U � º � ��¶

1; ��� � º ½�U � � � �0³��|U ¼ � � ��¶ � � U � � � ¼ ³�½�U � � �!� ¶ � � U � º � º ³�½�U º � � ��¶
��� � � � U � � � � ³ ºn� U ¼!¼ � ��¶ � º �|U � º � ¼ ³�� º U ½ � � ¼ ¶ � º �|U ��½ � �u³�� �&U � � � ��¶
,  �&U � ¼ ½ �0³ �&U � �&ºn� ¶ �&U ¼ � � �u³ �&U �,½ � � ¶ �&U � � � �u³ �&U � ¼!�!� ¶

� ,�� �&U ¼ � � �u³ �&U º � � º ¶ �&U � � � º ³ �&U � � � ¼ ¶ � �&U � � � �0³ �&U � ¼ ½ � ¶
,�� � �&U � º!º �u³ �&U º � �!� ¶ �&U � � � �u³ �&U º � � ½!¶ � �&U � ½ ¼ �=³ �&U � � �,½!¶
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Fitted model: 1=SEE, 2=SE, 3=S, 4=EE, 5=E, 6=U

True SEE True SE True S True EE True E True U

2−10
11−30
31+



g�Wl
[c
MON�
�

1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
60

65

70

75

80

85

90

95

100
A

ve
ra

ge
 In

cl
us

io
n 

R
at

e 
of

 9
0%

 C
I

Fitted model: 1=SEE, 2=SE, 3=S, 4=EE, 5=E, 6=U
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