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lmn�$�+�
op qprstuv p w xpsywzurx {yusy |pzptw}pr tpv~}}w�r
}� w ~rpt �r tp� �uzqptr uz }yp s�z}p�} �� wt|~x pz}r
|pzptw}pq �t�x �w�pruwz zp}{�t�r � �yur x psywzurx
ur ux��px pz}pq uz wz uz}ptws}u�p wt|~x pz}w}u�z r�r�
}px � �u�pz wz wt|~xpz} |pzptw}pq v� }yp r�r}px
wzq wz uz}pt�tp}w}u�z �� w ~rpt �r tp� �uzqpt � }yp |pzpt�
w}u�z �� }yp tpv~}}w� }w�pr uz}� wss�~z} }yp uz}pzqpq
p�ps} �� }yp ~rpt �r tp� � uzqpt � qp}ptx uzpq �z w x�qp�
�� }yp ~rpt �r v p�up�r � wzq u}r ws}~w� p�ps} � qp}ptx uzpq
�z w x�qp� �� }yp r�r}px �r v p�up�r � op s�zruqpt }ytpp
x wuz tpv~}}w� r}tw}p|upr � tp�~}p }yp ~rpt �r tp� � uzqpt �
r}tpz|}ypz }yp wt|~x pz} |�w� � wzq qurx urr }yp ~rpt �r
�uzp �� tpwr�zuz| �
� " �$.%'+��. 
�~tuz| wt|~x pz}w}u�z � s�z�ptrw}u�zw� �wt}zptr ���
}pz ~rp p��tprru�zr �� q�~v} � r~sy wr ��~} }yp �us�
}ux {wr r}wvvpq� � wzq tp�~pr}r ��t }yp s�zruqptw�
}u�z �� wqqu}u�zw� �ws}r }yp� s�zruqpt tp�p�wz} � r~sy
wr �o yw} wv�~} }yp �z|pt�tuz}r ��~zq �z }yp |~z�� �
�z }yur �w�pt � {p qprstuv p w x psywzurx {yusy |pz�
ptw}pr tpv~}}w�r }� r~sy tp� � uzqptr uz }yp s�z}p�} ��
wt|~xpz}r |pzptw}pq �t�x �w�pruwz zp}{�t�r ���r�
��pwt� � ����� � �yur xpsywzurx ur ux��px pz}pq uz
w r�r}px sw��pq �� ¡ �¢ £¤¥¦§£¨ ©¨ª¥«£¬ª§­¥ ® «¯°±
² ¥¨ª£ª§³¨ ´¤¦ª¥²� � � u�pz wz wt|~x pz} �t�q~spq
v� �� ¡ wzq w �����{�~� tp� �uzqpt ��rpq v� w ~rpt �
�~t x psywzurx |pzptw}pr w tpv~}}w� �z }yp vwrur �� w
�uzp �� tpwr�zuz| uqpz}u�pq v� �� ¡ �t�x }yp ~rpt �r
tp� �uzqpt � �yprp sw�wvu�u} upr s�zr}u}~}p w ru|zu�swz}
r}p� }�{wtqr w���{ uz| w ~rpt }� uz}ptws} �tpp�� { u}y
wz wt|~x pz}w}u�z r�r}px wzq }� ux�t��p }yp p�� �w�
zw}u�z sw�wvu�u}� �� �w�pruwz r�r}px r �
��tx w� wt|~x pz}r wtp ~zs�zr}twuzpq uz }yp rpzrp

}yw} }yp� swz ~rp {yw}p�pt x pwzr wtp w�wu�wv�p }�
� ~r}u�� w |�w� �t���ru}u�z � �z s�z}twr} � tpv~}}w�r
wtp s�zr}twuzpq � ruzsp }yp� x~r} wqqtprr }yp ��uz}
}yt�~|y {yusy }yp s�z�ptrw}u�zw� �wt}zpt w}}px�}pq
}� ~zqptx uzp �t �~pr}u�z w �tp�u�~r wt|~x pz} � ��
u��~r}tw}p }yp ��ptw}u�z �� �� ¡ wzq u}r tpv~}}w� sw�
�wvu�u}�� s�zruqpt }yp p�sywz|p uz µu|~tp �� {yusy
s�zrur}r �� w �tpwxv�p }yw} s�z}wuzr vws�|t�~zq uz�
��tx w}u�z � �����{pq v� wz wt|~x pz} |pzptw}pq v�

�� ¡ � w ~rpt �r tp� � uzqpt wzq �� ¡ � tpv~}}w� �¶ �yp
q�xwuz �� ux��px pz}w}u�z ur w x~tqpt uz�pr}u|w}u�z
{yptp }yp �~pr}u�z ~zqpt s�zruqptw}u�z �}yp |�w�
�t���ru}u�z � ur �� uq · t �tppz x~tqpt · t ��q��� �
wzq v�}y }yp ~rpt wzq }yp r�r}px yw�p wssprr }� p�u�
qpzsp �   �}pt }yp �tprpz}w}u�z �� }yp wt|~x pz} {yptp
�� ¡ s�z}pzqr · t �tppz �r ��rruv�p uzz� spzsp �¸ }yp
~rpt �tprpz}r w tp� � uzqpt {yusy tp�~pr}r }yw} �� ¡
s�zruqpt w �ws} }yw} {wr �x u}}pq �t�x }yp wt|~x pz} �
¹º ¥ » ³°¨¼ ¯°¨ §¦ £­£§½£¾½¥ ³¨ ½¤ ª³ ¿ « À«¥¥¨ Á �� ¡uz�ptr �t�x }yur tp� � uzqpt }yw} }yp ~rpt ur wqquz| r~��
��t} }� · t �tppz yw�uz| }yp x pwzr }� �u�� · t ��q��
wzq ypzsp }� · t �tppz �r |~u�} � }yt�~|y }yp �����{ uz|
�uzp �� tpwr�zuz| � {yusy ur qp}ptx uzpq wr qprstuvpq
uz �Â~�ptx wz p} w� �� ÃÄÄÄ� � ¹º ¥ ¯°¨ ¾¥§¨¯ £­£§½£¾½¥³¨ ½¤ ª³ ¿ « À«¥¥¨ Å ¹º¥ ¯°¨ Æ£¦ Ç «¥¼ ¾¤ ¿ « À«¥¥¨Å ¿ « À«¥¥¨ º £¼ ªº ¥ ² ¥£¨¦ ª³ È §½ ½ ¿ « ¢ ³¼¤ Å ¿ «
À«¥¥¨ È §½ ½¥¼ ¿ « ¢ ³¼¤� �� ¡ �zqr }yw} u} q�pr z�}
rywtp }yp ~rpt �r v p�up� uz }yp tp� �uzqpt �t���ru}u�z �
wzq }yw} uz wqqu}u�z � }yp p�ps} �� }yur �t���ru}u�z �z
}yp |�w� ur tw}ypt {pw� � �yur �t�x�}r }yp |pzptw�
}u�z �� w tpv~}}w� �� }yp ��tx É ¥¨¤ÊÉ §¦² §¦¦ÊË³½ ½³Æ �{yptpv� }yp tp� �uzqpt �t���ru}u�z ur qpzupq � u}r p�ps}
�z }yp |�w� �t���ru}u�z ur qurx urrpq � wzq u}r ux��u�
sw}u�zr wtp �� ���{pq y���}yp}usw��� ~z}u� }yp� vtpw�
q�{z q~p }� }yp x wt|uzw� p�ps} �� }yp tp� � uzqpt �z
· t �tppz �r |~u�} �
�z }yp zp�} rps}u�z � {p �tprpz} �~t �z�{ �pq|p tp��

tprpz}w}u�z ��tx w�urx � �����{pq v� wz �~}�uzp �� �~t
�t� spq~tp ��t qp}ptx uzuz| w ~rpt �r �uzp �� tpwr�z uz| �
�z ¡ps}u�z Ì � {p qprstuvp �~t w�|�tu}yx ��t tpv~}}w�
|pzptw}u�z wzq qurs~rr �~t tpr~�}r � op }ypz tp�up{
tp�w}pq {�t� wzq �tprpz} s�zs�~quz| tpx wt�r �
Í Î .Ï ��%#� *�Ð$�n� ����. 
�~tuz| }yp wt|~xpz}w}u�z �t� sprr � �� ¡ xwuz}wuz r
}{� x�qp�r �� v p�up� � w z�tx w}u�p x�qp� wzq w ~rpt
x�qp� � pwsy �� {yusy ur tp�tprpz}pq wr w �� � �yp
z�tx w}u�p x�qp� s�z}wuzr uz��tx w}u�z |w}yptpq qu�
tps}�� v� �� ¡ �t�x }yp x~tqpt rspzwtu� � {yu�p }yp
~rpt x�qp� r}�tpr �t���ru}u�zr }yw} wtp �tpr~x pq }�
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·t � ��q� {wr ��~zq qpwq uz y ur v pqt��x � {yusy ur uz }yp rps�zq r}�t� �� y ur y�~rp � �~��p} {�~zqr
{ptp ��~zq uz · t � ��q� �r v�q�� �yp vpqt��x {uzq�{ {wr vt��pz wzq vt��pz |�wrr {wr ��~zq uz ruqp
}yp { uzq�{ �   |~z {wr ��~zq �z }yp �tpx urpr � wzq r�xp �z|pt�tuz}r {ptp ��~zq �z }yp |~z � �z
wqqu}u�z � uzr� ps}u�z �� }yp |t�~zqr tp�pw�pq ���}�tuz}r uz }yp |wtqpz wzq suts~�wt uzqpz}w}u�zr uz }yp
|t�~zq �~}ruqp }yp v pqt��x {uzq�{ �
�	
 � � ��
�� ��� �
�~��p}r v puz| ��~zq uz · t ��q� �r v�q� ux��upr · t ��q� {wr w�x �r} spt}wuz�� ry�} � �yur ux��upr yp
{wr w�x �r} spt}wuz�� x~tqptpq �
µ�tpzrusr x w}syuz| }yp v~��p}r { u}y }yp ��~zq |~z ux��upr }yp |~z ur w�x �r} spt}wuz�� }yp x~tqpt
{pw��z � µ�tpzrusr x w}syuz| }yp �z|pt�tuz}r { u}y · t �tppz ux��upr · t �tppz �t�vwv�� �tpq }yp |~z �
�yur }�|p}ypt { u}y }yp |~z w�x �r} spt}wuz�� v puz| }yp x~tqpt {pw��z ux��upr · t �tppz �t�vwv��
�tpq }yp x~tqpt {pw��z � {yusy ux��upr yp �pt� �t�vwv�� ywq }yp x pwzr }� x~tqpt · t ��q��
�yp �w�pruwz �ux pr tp��t}uz| · t ��q� }��� · t �tppz �r |ut��tupzq ux��upr · t �tppz wzq · t ��q�
��rruv�� {ptp pzpx upr � {yusy ux��upr · t �tppz ��rruv�� ywq w x�}u�p }� x~tqpt · t ��q��
�yp zpu|yv�~t tp��t}uz| · t �tppz z�} v puz| uz }yp |wtqpz w} �� ux��upr · t �tppz �pt� �t�vwv��
{wrz �} uz }yp |wtqpz w} ���
µ�tpzrusr tp��t}uz| }yp }ux p �� qpw}y vpuz| �� wzq }yp ��tpzrus wzw��rur �� }yp }ux p �� qpw}y vpuz|
tp�uwv �p ux��upr }yp }ux p �� qpw}y {wr �t�vwv�� ��� {yusy }�|p}ypt { u}y · t �tppz �pt� �t�vwv�� z�}
vpuz| uz }yp |wtqpz w} �� ux��upr yp �t�vwv�� {wrz �} uz }yp |wtqpz w} }yp }ux p �� qpw}y � �yur ux��upr
yp �t�vwv�� quqz �} yw�p }yp ����t}~zu}� }� x~tqpt · t ��q��
��pz }y�~|y · t �tppz �pt� �t�vwv�� ywq }yp x pwzr }� x~tqpt · t ��q� wzq yp ��rruv�� ywq w
x�}u�p }� x~tqpt · t ��q�� · t �tppz �t�vwv�� z�} yw�uz| }yp ����t}~z u}� }� x~tqpt · t ��q�
ux��upr yp �t�vwv�� quqz �} x~tqpt · t ��q��
���� �� ��� ������ � ��zruqpt }yw} }yp ��~zq |~z ur w�wu�wv�p �z�� }� · t �tppz �
�	
 � � �������� �
 s}~w���� u} ur �pt� ux�t�vwv�p }yw} }yp ��~zq |~z ur w�wu�wv�p �z�� }� · t �tppz � ��{p�pt � p�pz u� u}
{wr w�wu�wv�p �z �� }� · t �tppz � }yur {�~�q yw�p �z�� w rx w�� p�ps} �z }yp �u�p�uy��q }yw} · t �tppz
x~tqptpq · t ��q�� �yur ur ��t }yp �� ���{ uz| tpwr�z �
�yp ��~zq |~z vpuz| w�wu�wv�p �z�� }� · t �tppz ux��upr u} ur x �tp �u�p�� }yw} · t �tppz �tpq }yp |~z �
x w�uz| u} w�x �r} spt}wuz � �yur ux��upr u} ur x �tp �u�p�� }yw} yp �tpq }yp x~tqpt {pw��z � x w�uz| u}
w�x �r} spt}wuz � {yusy ux��upr u} ur p�pz x�tp �u�p�� }yw} yp ywq }yp xpwzr }� x~tqpt · t ��q�� �yur
ux��upr u} ur �z�� r�u|y}�� x�tp �u�p�� }yw} yp x~tqptpq · t ��q��

µu|~tp �� ¡wx��p  t|~xpz} � �p� �uzqpt wzq �pv~}}w�

v p vp�up�pq v� }yp ~rpt � �yprp �t���ru}u�zr x w� vp
�v}wuzpq �t�x w �wtup}� �� r�~tspr � p �| �� }yp� xw�
yw�p vppz uzr� ps}pq v� }yp ~rpt uz }yp x~tqpt rsp�
zwtu� �v� x pwzr �� w ooo uz}pt�wsp� � �t w��pwt uz
�� ¡ � �tp�u�~r wt|~x pz}r �t }yp ~rpt �r tp� �uzqptr �
 t|~xpz}r |pzptw}pq v� �� ¡ wtp tp�tprpz}pq v�
xpwzr �� wz ®«¯°² ¥¨ª À«£� º � w r~v�zp}{�t� ��
}yp z�tx w}u�p x�qp� �� {yusy uqpw��� w�r� s�z}wuz r
z�qpr �t�x }yp ~rpt x�qp� �� �
�yp uz}pt�tp}w}u�z �t� sprr � {yptp �� ¡ uqpz}u�pr

}yp tpwr�z uz| �w}y uz}pzqpq v� }yp ~rpt � }w�pr ��wsp
uz }yp ~rpt x�qp� � ruzsp �� ¡ }tupr }� �xw�p rpzrp�
�� {yw} }yp ~rpt ur rw�uz| wss�tquz| }� }yp r�r}px �r
�up{ �� }yp ~rpt �r vp�up�r �Â~�ptx wz p} w� �� ÃÄÄÄ� �
�z s�z}twr} � }yp �t� sprrpr ��t |pzptw}uz| }yp uzu}uw�
wt|~xpz} wzq }yp tpv~}}w�r s�zr~�} v�}y }yp ~rpt
x�qp� wzq }yp z�tx w}u�p x�qp� }� �t�q~sp wt|~�
x pz}r }yw} tp�� �z vp�up�r yp�q v� v�}y �� ¡ wzq
}yp ~rpt u� ��rruv �p � µ~t}ypt � q~tuz| tpv~}}w� |pzpt�

w}u�z � }yp sy�usp �� w tpv~}}w� r}tw}p|� qp�pzqr �z
}yp uz}pzqpq p�ps} �� }yp ~rpt �r wt|~x pz} �wss�tquz|
}� }yp ~rpt x�qp�� wzq u}r ws}~w� p�ps} �wss�tquz|
}� }yp z�tx w}u�p x�qp�� �
� � ���$) � � # � � n�$  n ! � � . "

*��n. � #
#~t �t�spq~tp ��t tps�|zu$ uz| w ~rpt �r uz}pzqpq �uzp
�� tpwr�zuz| �t�x yur%ypt tp� �uzqpt tpspu�pr }{� uz�
�~}r � w �uz|~ur}us s�~p � �v~}� �t �s�zruqpt�� wzq w
tp� �uzqpt �t���ru}u�z �& � � p �| �� �v~} · t �tppz {wr
uz }yp |wtqpz� � �} }ypz �zqr �w}yr uz }yp ~rpt x�qp�
�� }yw} s�zzps} & }� }yp |�w� �t���ru}u�z �Â~�pt�
x wz p} w� �� ÃÄÄÄ� � �~tuz| }yur �t� sprr � �� ¡ s��pr
{ u}y uz�ptpzsp �w}}ptz r }yw} wtp qu�ptpz} �t�x u}r
�{z v� w���{ uz| uz�pttpq �w}yr }� s�z}wuz w rxw��
�|w�� s�x��rpq �� �t���ru}u�z r }yw} quq z�} p��
ur} �tp�u�~r�� uz }yp ~rpt x�qp� � µu|~tp Ã �w� u��
�~r}tw}pr wz  t|~xpz} �tw�y � w tp� �uzqpt & � wzq
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(a) Argument Graph and userPath

DC

F

has large effect on G;R = userVal
BIAS and the user disagree on R

Refute R:

DC

F

(b)

(c)
R = userVal
for BIAS

userPathDismiss                :
has small effect on G

(d)Strengthen G:
has large effect on G;R = userVal

BIAS and the user agree on R
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µu|~tp Ã � ¡wx��p  t|~xpz} �tw�y wzq � p� �uzqpt ¡}tw}p|upr

�w}y & �©�¿�� � �� vp}{ppz }ypx �s�x��rpq �� |tp�
z�qpr� � �yur �w}y � sw��pq °¦¥«� £ªº � tp�tprpz}r }yp�uzp �� tpwr�zuz| uz}pzqpq v� }yp ~rpt � �yp |w� uz
}y ur �w}y s�z}wuzr z�qpr © wzq ¿ �uz u}w�usr� � {yusy
x pwzr }yw} }yp ~rpt uz�pttpq � qutps}�� �t�x & �

�wsy �w}y ur wrru|zpq w rs�tp vwrpq �z }yp ����
��{ uz| �ws}�tr � }yp ux�ws} �� & �z �� ¡ � wt|~�
x pz} w��z| }yur �w}y � {yp}ypt �w}y z�qpr wtp uz
}yp ~rpt �r w}}pz}u�zw� �� s~r � wzq �� ¡ � s�z�qpzsp uz
}y ur �w}y �qp}ptx uzpq �t�x }yp uz��tx w}u�z r�~tsp
�� }yp z�qpr uz }yur �w}y � p �| �� {yp}ypt }yp ~rpt ywr
rppz }yp �t���ru}u�z r uz }yp �w}y � wrrpt}pq w vp�
�up� wv�~} }ypx �t tpwq }ypx uz �� ¡ � wt|~x pz}r� �
�� ¡ }ypz rp�ps}r }yp yu|ypr}�rs�tuz| �w}y � �� rp��
ptw� �w}yr yw�p w yu|y rs�tp � }yp ~rpt ur wr�pq }�
sy��rp �zp �� }ypx � ���usw���� �� ¡ tp}~tzr w ruz|�p
�w}y � wzq r�x p}uxpr u} tp}~tzr }{� �t }ytpp �w}yr �
�pzsp � �tprpz}uz| }ypx }� }yp ~rpt ��t rp�ps}u�z ur w
tpwr�zwv�p s�~trp �� ws}u�z �
� *�m'���� 1� �$���. 
�u�pz w ~rpt �r tp� �uzqpt �t���ru}u�z & � {p s�zruqpt
}ytpp x wuz }��pr �� tpv~}}w�r � ��� tp�~}p & � �Ã� qur�

x urr }yp �uzp �� tpwr�zuz| uz}pzqpq v� }yp ~rpt �°¦¥«±
� £ªº� � wzq ��� r}tpz|}ypz }yp wt|~x pz} |�w� � � � u�
w|twxxw}us tp�tprpz}w}u�zr �� }yprp tpv~}}w� r}tw}p�
|upr wzq wvtuq|pq �ptru�zr �� }yput w���uswvu�u}� s�z�
qu}u�zr w��pwt uz µu|~tp Ã �v�q� � �yprp s�zqu}u�zr �
{yusy wtp r�psu�pq uz }yp �� ���{ uz| rps}u�zr � qp� pzq
�z ��� {yp}ypt }yp tp� � uzqpt w�ps}r }yp r�r}px �r wt�
|~xpz} qutps}�� �t uzqutps}��� �Ã� }yp vp�up�r uz & uz
}yp z�tx w}u�p wzq ~rpt x�qp�r � wzq ��� }yp ux�ws}
�� & �z }yp |�w� �t���ru}u�z w��z| °¦¥«� £ªº uz }ypz�tx w}u�p wzq ~rpt x�qp�r �
� �� &� ���� ��� ��� ������
�yur r}tw}p|� s�zrur}r �� |pzptw}uz| wz wt|~x pz}
w|wuzr} }yp ~rpt �r vp�up� uz }yp tp� �uzqpt �t���ru}u�z
& � �yur r}tw}p|� ur w���uswv�p ~zqpt }yp �� ���{ uz|
s�zqu}u�zr �
�� �� �yp vp�up�r uz & uz }yp ~rpt x�qp� wzq }yp

z�tx w}u�p x�qp� qu�pt ru|zu�swz}�� �}yp ~rpt �r
v p�up� uz & s�z}twqus}r �� ¡ � vp�up� � � wzq

�� Ã� � u}ypt
�w� & {wr r}w}pq �t ux��upq uz �� ¡ � wt|~x pz}

�& w��pwtr uz }yp  t|~xpz} �tw�y� � �t
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�v � �yp vp�up� uz & r}w}pq v� }yp ~rpt ywr w
ru|zu�swz} p�ps} �z }yp |�w� � uz }yp z�t�
x w}u�p x�qp� uz }yp rwx p qutps}u�z wr u}r
p�ps} �z � uz }yp ~rpt x�qp� �

µ�t p�wx��p � u� }yp ~rpt �r tp� �uzqpt }� }yp wt|~�
x pz} uz µu|~tp � {wr ��~} · t �tppz wzq ·t ��q�
{ptp z�} pzpx upr� � }ypz s�zqu}u�zr � � wzq � Ãw
{�~�q vp rw}ur�pq � ruzsp }yp tp� �uzqpt qutps}�� s�z�
}twqus}r {yw} {wr r}w}pq v� �� ¡ uz }yp wt|~x pz} �
�� }yp ~rpt �r tp� �uzqpt {wr ��~} }yp zpu|yv�~t rw{
·t �tppz ry��} · t ��q�� � }ypz s�zqu}u�zr � �
wzq � Ãv {�~�q vp rw}ur�pq � ruzsp wz uz�ptpzsp �t�x
}yur tp� � uzqpt s�z}twqus}r �� ¡ � vp�up� uz · t �tppz �r
�ws� �� ����t}~zu}� }� �u�� · t ��q� �wzq s�zrp�
�~pz}�� uz · t �tppz �r |~ u�}� � �yp wt|~xpz} rsypx w
��t }yp «¥» °ª¥ ªº ¥ «¥� ³§¨¼¥« r}tw}p|� wzq w rwx��p
tpv~}}w� �t�q~spq { u}y }yur rsypx w wtp ry�{z uz
µu|~tp � �� �yp r~v�wt|~x pz} }yw} wt|~pr w|wuzr}
}yp tp� �uzqpt �t���ru}u�z ur |pzptw}pq v� ws}u�w}uz|
�~t �w�pruwz wt|~x pz} |pzptw}�t �Â~�ptx wz p} w� ��
����� { u}y }yp �t���ru}u�z ¿ « À«¥¥¨ £¨¼ ¿ « ¢ ³¼¤
Æ ¥«¥ ¥¨¥² §¥¦ wr }yp |�w� � �z }y ur swrp � }yp vp�up� uz}yp tp� �uzqpt z�qp tpr~�}uz| �t�x }yp r~v�wt|~x pz}
qu�ptr �t�x }yw} r}w}pq uz }yp uz u}uw� wt|~x pz} � �{�
uz| }� }yp wqqu}u�zw� uz��tx w}u�z uzs�~qpq uz }yp
r~v�wt|~x pz} � �pzsp � }yp ux��usw}u�zr �t�x }yp tp�
� �uzqpt z�qp wtp �����{pq � �yp �t�spq~tp ��t �����{�
uz| }yprp ux��usw}u�zr ur qprstuv pq uz ¡ps}u�z Ì �Ã �
� �� � ��� ��� ��� ���� �� ���� � � ��������

�yur r}tw}p|� s�zrur}r �� ry�{ uz| }yp ~rpt y�{
yur%ypt wt|~x pz} �wu�r }� wsy up�p u}r uz}pzqpq p��
�ps} � op qur}uz|~ury vp}{ppz s�zsprru�p wzq s�z�
}twqus}�t� qurx urrw�r � �yp ��tx pt ur ~ rpq {ypz }yp
r�r}px w|tppr { u}y }yp tp� �uzqpt �t���ru}u�z & � wzq
}yp �w}}pt {ypz }yp r�r}px qurw|tppr { u}y & � �yur
r}tw}p|� ur w���uswv�p ~zqpt }yp �� ���{ uz| s�zqu}u�z �
�� � & q�pr z�} ru|zu� swz}�� w�ps} }yp v p�up� uz �

uz }yp z�tx w}u�p x�qp� �
�yur s�zqu}u�z ur u��~r}tw}pq v� }yp tp� � uzqpt }� }yp

wt|~xpz} uz µu|~tp �� ���zruqpt }yw} }yp ��~zq |~z
{wr w�wu�wv�p �z�� }� · t �tppz� � {yusy �~t��t}r }�
uzstpwrp }yp v p�up� uz · t �tppz �r x pwzr }� �u�� · t
��q�� wzq ypzsp · t �tppz �r |~u�} � ��{p�pt � ruzsp
}y ur uzstpx pz} ur �~u}p rxw�� � � � ¡ wq��}r }yp qur�
x urrw� r}tw}p|�� {yusy �����{ r }yp p�ps} �� }yp ~rpt �r
tp� �uzqpt }yt�~|y }yp ~rpt �r �uzp �� tpwr�zuz| � ��uz}�
uz| �~} y�{ }yp p�ps} �� }yp tp� �uzqpt qu�ptr �t�x u}r
uz}pzqpq p�ps} � �} ur {�t}y z�}uz| }yw} }yp x wuz qu��
�ptpzsp vp}{ppz w qurx urrw� wzq w r}tpz|}ypzuz| ��
}yp |�w� ur }yw} �� ¡ qpsuqpr }� |pzptw}p w qurx urrw�
{ypz u}r s~ttpz} v p�up�r wtp r~� supz} }� uz�w�uqw}p
}yp ~rpt �r �uzp �� tpwr�zuz| � {yptpwr u} qpsuqpr }�
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&� ���� & �
�� �pz� }yp v p�up� uz & r}w}pq v� }yp ~rpt �
Ã � �tprpz} w r~v�wt|~x pz} ��t }yp z�tx w}u�p

v p�up� uz & �
� � �� & ur z�} uz }yp  t|~xpz} �tw�y �t }yp

v p�up� uz & wr w tpr~�} �� }yp r~v�wt|~x pz}
qu�ptr �t�x }yw} �tu|uzw��� r}w}pq v� �� ¡ �
}ypz �����{ }yp p�ps} �� & w��z| °¦¥«� £ªº~� }� }yp �tr} z�qp uz }yp  t|~xpz} �tw�y
{y�rp v p�up� ur }yp rwx p wr }yw} r}w}pq uz
}yp uz u}uw� wt|~x pz} �

&�� ������ �
�~} · t �tppz wzq ·t ��q� {ptp z�} pzpx upr �
&������� �
 s}~w���� u} ur �~u}p �u�p�� }yw} · t �tppz wzq
·t ��q� {ptp pzpx upr � �yur ur ��t }yp �����{ uz|
tpwr�z �
�yp ��tpzrus wzw��rur �� }yp v�~p �wuz} v puz|
tp�uwv�p wzq ��tpzrusr yw�uz| ��~zq r�x p v�~p
�wuz} {yusy }yp� pr}ux w}p ur �zp {pp� ��q ux �
��upr w v �~p swt {wr yptp �wr} {pp� � �yur }��
|p}ypt { u}y · t �tppz yw�uz| w v�~p swt ux��upr
· t �tppz �r swt {wr w�x �r} spt}wuz�� yptp �wr}
{pp� � {yusy ux��upr · t �tppz w�x �r} spt}wuz��
�uru}pq · t ��q� �wr} {pp� �
�yp zpu|yv�~t vpuz| r�vpt ux��upr ryp ur �pt�
�t�vwv�� tp�uwv�p � �yur }�|p}ypt { u}y }yp zpu|y�
v�~t tp��t}uz| · t �tppz wt|~uz| { u}y · t ��q�
�wr} {pp� ux��upr }yp zpu|yv�~t �pt� �t�vwv��
ypwtq · t �tppz wt|~uz| { u}y · t ��q� �wr}
{pp� � {yusy }�|p}ypt { u}y · t �tppz w�x �r}
spt}wuz�� �uru}uz| · t ��q� �wr} {pp� ux��upr yp
w�x �r} spt}wuz �� wt|~pq { u}y · t ��q��
�yp �w�pruwz �ux pr tp��t}uz| · t ��q� }���
· t �tppz �r |ut��tupzq ux��upr · t ��q� �t�v�
wv �� rpq~spq · t �tppz �r |ut��tupzq � �yur }��
|p}ypt { u}y · t �tppz w�x �r} spt}wuz�� wt|~uz|
{ u}y · t ��q� ux��upr · t �tppz wzq · t ��q�
�t�vwv�� {ptp pzpx upr �

p} �r z�{ |� vws� }� }yp x wuz wt|~x pz} �
· t �tppz wzq ·t ��q� �t�vwv�� vpuz| pzpx upr
ux��upr u} ur x �tp �u�p�� }yw} · t �tppz ywq w
x�}u�p }� x~tqpt · t ��q�� x w�uz| u} tw}ypt
�u�p��� �yur ux��upr u} ur �z�� r�u|y}�� x�tp �u�p��
}yw} yp x~tqptpq · t ��q��

µu|~tp � � � ¥» °ª¥ ªº ¥ «¥� ³§¨¼¥« ¡sypx w wzq ��wx��p

r}tpz|}ypz }yp |�w� {ypz wqqu}u�zw� uz��txw}u�z ur
tp�~utpq }� qp�pw} }yp ux�ws} �� }yp ~rpt �r tp� � uzqpt �

#~t w�|�tu}yx ��t qurx urruz| }yp ~rpt �r �uzp �� tpw�
r�zuz| �����{ r °¦¥«� £ªº ~z}u� u} tpwsypr w ��uz} {yptp}yp ~rpt �r �uzp �� tpwr�z uz| �wu�r � u �p �� u} ywr z� p��
�ps} �z w �t���ru}u�z �z °¦¥«� £ªº uz }yp  t|~xpz}�tw�y � �} ur zpsprrwt� ��t }yp tpv~}}w� }� tpwsy }yp
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 t|~xpz} �tw�y p�pz u� }yp �wu�~tp �� }yp tp� �uzqpt
� ss~tr pwt�upt uz °¦¥«� £ªº � vpsw~rp }yp ~rpt �r tp� � uz�qpt tp�ptr }� }yp wt|~xpz} � ypzsp w} �pwr} �zp �t����
ru} u�z uz }yp wt|~xpz} x~r} vp x pz}u�zpq {ypz wq�
qtprruz| }yp ux�ws} �� }yur tp� � uzqpt �
�yp ~rpt �r �uzp �� tpwr�z uz| xw� �wu� q~p }� }yp

�����{ uz| �ws}�tr � ��� r%yp quq z�} s�zruqpt �t����
ru} u�zr }yw} yw�p w ru|zu�swz} p�ps} �z }yp �t����
ru} u�zr uz °¦¥«� £ªº � �t �Ã� yur%ypt v p�up� uz �zp �t
x�tp �� }yp �t���ru}u�zr r%yp quq s�zruqpt qu�ptr
ru|zu� swz}�� �t�x }yw} uz }yp z�tx w}u�p x�qp� � wzq
}y ur �t���ru}u�z ywr w r~vr}wz}uw� p�ps} �z w �t����
ru} u�z uz °¦¥«� £ªº � �t���ru}u�zr �� }yp �tr} }��p wtpuzs�~qpq uz w rp} sw��pq ´© À¨¥§¯º ¾³°«¦� wzq �t���ru�}u�z r �� }yp rps�zq }��p wtp uzs�~qpq uz É ©ËË¨¥§¯º ±¾³°«¦� #~t qurx urrw� w�|�tu}yx sw��r �~t �w�pruwz wt�
|~xpz} |pzptw}�t }� |pzptw}p r~v�wt|~x pz}r ��t }yp
�t���ru}u�zr uz É ©ËË¨¥§¯º ¾³°«¦� v~} rux��� �tprpz}r}yp �t���ru}u�zr uz ´© À¨¥§¯º ¾³°«¦ { u}y�~} wt|~uz|��t }ypx �

�
������ É §¦² §¦¦ �¦¥«� ¥£¦³¨§¨¯ �°¦¥«� £ªº�

p} °¦¥«� £ªº v p s�x��rpq �� �t���ru}u�z r
&��� Å � ¶ Å � ¸ Å � � � Å ���� �
�� µ�t � � � }� � q� �

�w� ¡p} ´© À¨¥§¯º ¾³°«¦��� � }� }yp z�qpr }yw}
wtp �uz�pq }� �� uz }yp z�tx w}u�p x�qp� v~}
z�} uz }yp ~rpt x�qp� wzq yw�p w ru|zu�swz}
p�ps} �z }yp vp�up� uz �� �

�v � �� }yp v p�up� uz �� uz }yp ~rpt x�qp�
qu�ptr ru|zu� swz}�� �t�x }yp vp�up� uz
�� uz }yp z�tx w}u�p x�qp� � }ypz rp}
É ©ËË¨¥§¯º ¾³°«¦��� � }� }yp z�qpr }yw} wtp�uz�pq }� �� uz v�}y }yp ~rpt x�qp� wzq }yp
z�txw}u�p x�qp� wzq {yusy yw�p w qu�pt�
pz} v p�up� uz }yp ~rpt x�qp� �t�x }yw} uz
}yp z�tx w}u�p x�qp� �

�s� µ�t pwsy z�qp �	 
 É©ËË¨¥§¯º ¾³°«¦��� �|pzptw}p w r~v�wt|~xpz} ��t }yp z�tx w}u�p
v p�up� uz �	 �

Ã � �tprpz} }yp tpr~�}uz| tpv~}}w� ~ruz| }yp w��t��
�tuw}p rsypx w � � urx urr��z}twqus} �t � urx urr�
��zspqp �µu|~tpr Ì wzq � wzq tpr�ps}u�p��� �

#~t s�zsprru�p rsypxw qu�ptr �t�x �~t s�z}twqus�
}�t� rsypx w uz }{� tpr� ps}r � µutr}��� }yp ��txpt ws�
�z�{ �pq|pr }yp ~rpt �r tp� �uzqpt � {yu�p }yp �w}}pt qp�
zupr u} � �z wqqu}u�z � }yp s�zsprru�p rsypx w �����{ r
}yp ~rpt �r �uzp �� tpwr�zuz| r}wt}uz| �t�x }yp z�t�
x w}u�p v p�up� uz }yp tp� � uzqpt �t���ru}u�z �{yusy ur
s��rp }� }yp vp�up� uzqusw}pq v� }yp ~rpt� � {yu�p }yp
s�z}twqus}�t� rsypx w �����{ r w y���}yp}usw� �uzp ��
tpwr�z uz| r}wt}uz| �t�x }yp ~rpt �r v p�up� uz }yp tp�
� �uzqpt �t���ru}u�z �{yusy qu�ptr r~vr}wz}uw��� �t�x
}yp z�tx w}u�p v p�up� � � �z v�}y swrpr }yp ~rpt �r �uzp
�� tpwr�z uz| �$$ �pr �~} � q~p }� u}r rx w�� p�ps} �z }yp

� ��� �����������
� ����� ��� �
�� �pz� }yp v p�up� uz & r}w}pq v� }yp ~rpt �
wzq qurx urr u}r y���}yp}usw� p�ps} �z }yp
|�w� �t���ru}u�z �

Ã � �tprpz} }yp r~v�wt|~x pz}r ��t }yp z�qpr uz
É ©ËË¨¥§¯º ¾³°«¦�

� � µ����{�w}y °¦¥«� £ªº �t�x }yp tp� �uzqpt
�t���ru}u�z }� }yp |�w� �

���������� °¦¥«� £ªºµ�t � � Ä }� � � � �{yptp � ur }yp z~xvpt ��
z�qpr uz °¦¥«� £ªº� q� �
�� �� ��� ¶ ur z�} uz }yp  t|~xpz} �tw�y �t
É ©ËË¨¥§¯º ¾³°«¦���� ¶ � �� � � }ypz �tprpz} wzux��usw}u�z �t�x �� }� ��� ¶ {yusy uzs�~qpr}yp z�qpr �uz�pq }� ��� ¶ uz }yp ~rpt x�qp���~r }yp z�qpr uz ´© À¨¥§¯º ¾³°«¦���� ¶ � �
� �rp �tprpz} wz ux��usw}u�z {yusy tp�ps}r
�z�� }yp tp�w}u�p ux�ws} �� �� �z ��� ¶ �

Ã � �� }yp tpr~�}uz| vp�up� uz ��� ¶ ur }yp rwx pwr }yw} r}w}pq uz }yp uz u}uw� wt|~x pz} � }ypz
r}�� �

µ u|~tp Ì � É §¦² §¦¦�³¨ª«£¼§¬ª ¡sypx w wzq Ë³½ ½³Æ±
� £ªº �t� spq~tp

|�w� wss�tquz| }� }yp z�tx w}u�p x�qp� uttpr� ps}u�p
�� u}r }t~}y �w�~p �
��}y rsypxwr �����{ °¦¥«� £ªº �t�x }yp tp� �uzqpt

�t���ru}u�z }� }yp |�w� ~ruz| �t�spq~tp Ë³½ ½³Æ� £ªº
�µu|~tp Ì � � �yur �t� spq~tp qur}uz|~urypr v p}{ppz
�t���ru}u�zr uz °¦¥«� £ªº ��t {yusy }yp x wuz uz�~�
pzsuz| �ws}�tr �É©ËË¨¥§¯º ¾³°«¦ wzq ´© À¨¥§¯º ¾³°«¦�ry�~�q v p �tprpz}pq � wzq }y�rp {yusy tp�~utp �z ��
uz��tx w}u�z tp|wtquz| }yp tp�w}u�p ux�ws} �� }yp �tp�
spquz| �t���ru}u�z uz °¦¥«� £ªº � �yp �w}}pt �t���ru�}u�z r wtp sywtws}ptu$pq wr �� ���{ r � ��� }yp� w��pwt
uz }yp  t|~xpz} �tw�y � wzq �Ã� }yp ~rpt �r v p�up�r uz
}yp z�qpr �~}ruqp °¦¥«� £ªº }yw} yw�p w ru|zu�swz}p�ps} �z }yprp �t���ru}u�zr wtp s�zrur}pz} { u}y }yp
z�tx w}u�p v p�up�r uz }yprp z�qpr � µ�t uzr}wzsp � }yp
tpv~}}w� uz µu|~tp �� {yusy ur |pzptw}pq v� xpwzr ��
}yp � urx urr��z}twqus} rsypx w � �tprpz}r }yp tp�w}u�p
uz�~pzsp �� ¿ « À«¥¥¨ Ç «¥¼ ªº ¥ ¯°¨ �z ¿ « À«¥¥¨
Ç «¥¼ ªº ¥ ²°«¼¥« Æ ¥£� ³¨� ruzsp }yp ~rpt wzq �� ¡
y��q s�zrur}pz} v p�up�r tp|wtquz| }yp |~z vpuz| }yp
x~tqpt {pw��z �
�� u��~r}tw}p }yp ��ptw}u�z �� }yp qurx urrw� w�|��

tu}yx � �p} ~r s�zruqpt }yp tp� �uzqpt ��~} }yp }ux p ��
qpw}y {wr ��� � {yusy �up�qr }yp �����{ uz| �uzp �� tpw�
r�zuz| � ¹º ¥ ª§² ¥ ³» ¼¥£ªº Æ£¦ �� � ¿« À«¥¥¨ Æ£¦
§¨ ªº ¥ ¯ £«¼¥¨ £ª ��! Å ¿« À«¥¥¨ Æ£¦ §¨ ªº ¥ ¯ £«¼¥¨£ª ªº ¥ ª§² ¥ ³» ¼¥£ªº Å ¿ « À«¥¥¨ º £¼ ªº ¥ ³�� ³«ª°±¨§ª¤ ª³ È §½ ½ ¿ « ¢ ³¼¤ Å ¿ « À«¥¥¨ È §½ ½¥¼ ¿ « ¢ ³¼¤�
É ©ËË¨¥§¯º ¾³°«¦ uzs�~qpr �z�� �zp �t���ru}u�z � ¿ «
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� ��� ������
��� ����� ��� �
��   s�z�{ �pq|p }yp v p�up� uz & r}w}pq v� }yp
~rpt � wzq qurx urr u}r p�ps} �z }yp |�w�
�t���ru}u�z �

Ã � �tprpz} }yp r~v�wt|~x pz}r ��t }yp z�qpr uz
É ©ËË¨¥§¯º ¾³°«¦�

� � µ����{�w}y °¦¥«� £ªº �t�x }yp tp� �uzqpt
�t���ru}u�z }� }yp |�w� �

&�� ������ � �~} }yp }ux p �� qpw}y {wr ���
&������� �
�zqppq � u} ur �~u}p �u�p�� v~} z�} pz}utp�� spt}wuz
}yw} }yp }ux p �� qpw}y {wr ��� ��{p�pt � }yur
ywr �z�� w rx w�� p�ps} �z }yp �u�p�uy��q }yw}
· t �tppz x~tqptpq · t ��q��
� { u�� ry�{ }yw} · t �tppz w�x�r} spt}wuz��
{wrz �} uz }yp |wtqpz w} ���
· t �tppz �r { u}zprr z�} v puz| tp�w}pq }� · t
�tppz ux��upr ryp ur �pt� �t�vwv�� tp�uwv�p �
�yur }�|p}ypt { u}y · t �tppz �r { u}zprr tp��t}�
uz| · t �tppz vpuz| w} }yp ���}vw�� w} �Ä ��Ä
ux��upr · t �tppz {wr w�x �r} spt}wuz�� w} }yp
���}vw�� w} �Ä ��Ä �
�yp zpu|yv�~t vpuz| r�v pt ux��upr ryp ur w�x �r}
spt}wuz�� tp�uwv�p � �yur }�|p}ypt { u}y }yp zpu|y�
v�~t tp��t}uz| · t �tppz z�} v puz| uz }yp |wt�
qpz w} �� ux��upr }yp zpu|yv�~t zp�pt rw{ · t
�tppz uz }yp |wtqpz w} ��� {yusy }�|p}ypt { u}y
· t �tppz w�x �r} spt}wuz�� v puz| w} }yp ���}vw��
w} �Ä ��Ä ux��upr yp w�x�r} spt}wuz �� {wrz �} uz
}yp |wtqpz w} ���

p} �r z�{ |� vws� }� }yp x wuz wt|~x pz} �
��pz }y�~|y }yp }ux p �� qpw}y {wr �t�vwv��
��� · t �tppz w�x �r} spt}wuz�� z�} vpuz| uz }yp
|wtqpz w} �� ux��upr u} ur �z �� r�u|y}�� �prr �u�p��
}yw} yp {wr uz }yp |wtqpz w} }yp }ux p �� qpw}y �
�yur ux��upr u} ur �z�� r�u|y}�� �prr �u�p�� }yw}
yp ywq }yp ����t}~zu}� }� x~tqpt · t ��q��
{yusy ux��upr u} ur �z �� r�u|y}�� �prr �u�p�� }yw}
yp x~tqptpq · t ��q��

µu|~tp � � É §¦² §¦¦�³¨¬¥¼¥ ¡sypx w wzq ��wx��p
À«¥¥¨ Æ£¦ §¨ ªº ¥ ¯ £«¼¥¨ £ª ��� ruzsp }yp v p�up� uz u}
uz }yp z�tx w}u�p x�qp� qu�ptr �t�x }yw} uz }yp ~rpt
x�qp� � }yptpv� �t�x�}uz| }yp |pzptw}u�z �� w r~v�
wt|~xpz} ��t }yur �t���ru}u�z � �yur r~v�wt|~x pz}
ur r}t�z|pt }ywz }yw} uzs�t��tw}pq uz }yp uzu}uw� wt�
|~xpz} � �up�quz| w vp�up� uz · t �tppz vpuz| uz }yp
|wtqpz w} �� }yw} ur ��{pt }ywz }yp vp�up� uzqusw}pq
uz }yp �tu|uzw� wt|~x pz} � {yusy uz }~tz tpq~spr }yp
v p�up� uz · t �tppz vpuz| uz }yp |wtqpz w} }yp }ux p ��
qpw}y � · t �tppz yw�uz| }yp ����t}~z u}� }� �u�� · t
��q�� wzq · t �tppz ws}~w��� x~tqptuz| · t ��q��
�yp tpr~ �}uz| tpv~}}w� � {yusy ur �tprpz}pq v� xpwzr
�� }yp �urx urr��zspqp rsypx w � w��pwtr uz µu|~tp � �

� �� �����
���� ��� 
���
�yur r}tw}p|� s�zrur}r �� |pzptw}uz| w r}t�z|pt wt|~�
x pz} ��t }yp �tu|uzw� |�w� �t���ru}u�z � � vtuz|uz| }�
v pwt uz��tx w}u�z }yw} quq z�} w��pwt uz }yp uzu}uw�
wt|~xpz} �pu}ypt vpsw~rp �� ¡ {wr ~zw{wtp �� u}
�t vpsw~rp �� ¡ sy�rp }� p�s�~qp u} �t�x }yp wt|~�
x pz}� � �yur r}tw}p|� ur w���uswv�p ~zqpt }yp �����{�
uz| s�zqu}u�zr �
�� �� �yp vp�up�r uz & uz }yp z�txw}u�p wzq ~rpt

x�qp�r wtp s�zrur}pz} � wzq
��Ã� & ywr w r~vr}wz}uw� qp}tux pz}w� p�ps} �z }yp

v p�up� uz � uz }yp z�tx w}u�p x�qp� � �yur sywz|p
uz vp�up� ry�~�q vp uz }yp rwxp qutps}u�z wr }yp
sywz|p � ss~ttuz| uz }yp ~rpt x�qp� �

�yprp s�zqu}u�zr tp�tprpz} w ru}~w}u�z {yptp }yp
r�r}px quq z�} }w�p uz}� wss�~z} w �wt}us~�wt �ws} �
v~} {ypz }yur �ws} s�x pr }� u}r w}}pz}u�z }yp r�r�
}px tpw�u$pr }yp p�ps} �� }yur �ws} �z }yp |�w� � µ�t
uzr}wzsp � u� }yp ~rpt qurs��ptr zp{ p�uqpzsp }yw}
��wspr · t �tppz uz }yp |wtqpz w} ��� w tp� �uzqpt
{yusy �tprpz}r }yur �t���ru}u�z { u�� uzstpwrp }yp v p�
�up� uz · t �tppz �r ����t}~zu}� }� �u�� · t ��q� w��z|
}yp �����{ uz| �uzp �� tpwr�zuz| � ¿ « À«¥¥¨ Æ£¦ §¨
ªº ¥ ¯ £«¼¥¨ £ª �� Å ¿« À«¥¥¨ Æ£¦ §¨ ªº ¥ ¯ £«¼¥¨ £ª
ªº ¥ ª§² ¥ ³» ¼¥£ªº Å ¿ « À«¥¥¨ º £¼ ªº ¥ ³�� ³«ª°¨§ª¤ª³ È §½ ½ ¿ « ¢ ³¼¤ Å ¿ « À«¥¥¨ È §½ ½¥¼ ¿ « ¢ ³¼¤� �z
}y ur swrp � �� ¡ }tupr }� r}tpz|}ypz }yp wt|~x pz} ��t
· t �tppz �r uzz�spzsp v� wt|~ uz| rp�wtw}p�� w|wuzr}
�t���ru}u�zr w��z| }yur �uzp �� tpwr�zuz| ��}ypt }ywz
}yp tp� �uzqpt z�qp � {yusy ur }t~p uz }yur p�wx��p� �
�� z� r~v�wt|~x pz} swz vp |pzptw}pq ��t }yprp z�qpr
�t }yp |pzptw}pq r~v�wt|~xpz}r q� z�} ru|zu�swz}��
w�ps} }yp |�w� � }ypz �� ¡ w|tppr { u}y }yp ~rpt �

#~t w�|�tu}yx ��t r}tpz|}ypzuz| }yp |�w� rpwtsypr
w��z| °¦¥«� £ªº ��t �t���ru}u�zr }yw} yw�p vppz w��
�ps}pq v� }yp tp� �uzqpt � v~} }yw} { u�� tpuz��tsp �� ¡ �
|�w� �t���ru}u�z u� }yput vp�up� ur sywz|pq � �} }ypz
}tupr }� |pzptw}p r~v�wt|~x pz}r }yw} sywz|p }yp v p�
�up�r uz }yprp �t���ru}u�z r � �z �tqpt }� �� sw�u$p }yp
p�ps} �� }yp ~rpt �r tp� �uzqpt � }yp rpwtsy wzq r~v�
wt|~xpz} |pzptw}u�z �t� sprrpr r}wt} w} & wzq �t��
sppq }�{wtqr }yp |�w� � �yp �tprpz}w}u�z �� }yp tp�
v~}}w� ur w�r� q�zp uz }yur �tqpt � ~ruz| w �t� spq~tp
{yusy ur rux u�wt }� }yp µ����{�w}y �t�spq~tp qp�
rstuv pq uz ¡ps}u�z Ì �Ã �

�
������ ´ª«¥¨¯ ªº ¥¨À³£½�°¦¥«� £ªº�

p} °¦¥«� £ªº v p s�x��rpq �� �t���ru}u�z r
&��� Å � ¶ Å � ¸ Å � � � Å ���� �
�� µ�t � � � }� � � {yu�p }yp vp�up� uz � ur z�} wr
uz}pzqpq v� �� ¡ � q� �
�w� �p}ptx uzp {yusy vp�up� uz �� {u�� x ��p }yp

v p�up� uz � uz }yp z�tx w}u�p x�qp� uz }yp
qutps}u�z uz}pzqpq v� �� ¡ �

�v � �� }yur vp�up� uz �� qu�ptr �t�x }yp s~ttpz}
v p�up� uz �� � }ypz
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u � �pzptw}p w r~v�wt|~xpz} ��t }yp qp�
rutpq v p�up� uz �� �

uu � �� }yp r~v�wt|~xpz} �up�qr w ru|zu�swz}
sywz|p uz }yp vp�up� uz �� �t uz }yp v p�
�up� uz � }ypz r}�tp }yp r~v�wt|~xpz} uz
´°¾® À��� � �

Ã � �tprpz} }yp tpr~�}uz| tpv~}}w� �s�x��rpq �� }yp
~rpt �r �uzp �� tpwr�zuz| wzq uz}pt�pzuz| r~v�
wt|~x pz}r� ~ruz| }yp ¡}tpz|}ypz��w� rsypx w
uz µu|~tp � �

�� u��~ r}tw}p }yp ��ptw}u�z �� }yur w�|�tu}yx � �p}
~r tps�zruqpt }yp tp� �uzqpt ���zruqpt · t �tppz {wr
uz }yp |wtqpz w} ��� � wzq �p} ~r wrr~x p }yw} }yp tp�
� �uzqpt �t���ru}u�z ur }t~p � �zr�ps}u�z �� }yp �t���
�ru}u�zr w�ps}pq v� }yur tp� � uzqpt tp�pw�r }yw} u� · t
�tppz {wr z�} uz }yp |wtqpz w} }yp }ux p �� qpw}y �
}ypz }yp v p�up� uz }yp |�w� {�~�q vp s��rpt }� }yw}
uz}pzqpq v� �� ¡ � ��{p�pt � wz wt|~x pz} ��t }yur
�t���ru}u�z swzz�} vp |pzptw}pq � � pzsp � �� ¡ �t��
sppqr }� }yp zp�} �t���ru}u�z � ¿ « À«¥¥¨ º £¼ ªº ¥ ³� ±
� ³«ª°¨§ª¤ ª³ ²°«¼¥« ¿ « ¢ ³¼¤� wzq sw��r �~t �w�pruwzwt|~xpz} |pzptw}�t }� |pzptw}p wz wt|~x pz} }yw}
s�z}twqus}r }yur �t���ru}u�z � �yp �w�pruwz |pzptw�
}�t �t�q~spr wz wt|~x pz} {yusy tpq~spr }yp v p�up�
uz }yur �t���ru}u�z � ��{p�pt � }yur v p�up� swzz�} v p
tpq~spq }� }yp p�}pz} }yw} u} p�s~��w}pr · t �tppz �
�y~r � �� ¡ w}}px�}r }� |pzptw}p wz wt|~x pz} ��t
}yp |�w� z�qp �v� }t�uz| }� tpq~sp }yp vp�up� uz · t
�tppz �r x pwzr wzq x�}u�p }� �u�� · t ��q�� � ��{�
p�pt � }yur w}}px�} w�r� �wu�r � �pw�uz| �� ¡ { u}y w
x�qptw}p v p�up� uz · t �tppz �r |~u�} ��
�} ur ux��t}wz} }� z�}p }yw} w�}y�~|y �� ¡ � ux �

x pquw}p �v� ps}u�p ur }� r}tpz|}ypz u}r v p�up� uz }yp
|�w� �t���ru}u�z � u}r �tux wt� �~t��rp ur }� �}p�� }yp
}t~}y� }� }yp v pr} �� u}r �z�{ �pq|p �{yusy x w� s�z�
}twqus} u}r uz u}uw� v p�up�r� � tw}ypt }ywz }� { uz }yp wt�
|~xpz} w} w�� s�r}r � #~t w�|�tu}yx r~���t}r }yur
w}}u}~qp v� tp}wuzuz| wz� r~v�wt|~x pz} {yusy ywr
w ru|zu�swz} ux�ws} �z }yp |�w� �t �z w �t���ru�
}u�z �z °¦¥«� £ªº � op ~rp }yur qur� ~zs}u�p s�zqu}u�z
�z ux�ws}r uz �tqpt }� wqqtprr w ru}~w}u�z {yptp w
�t���ru}u�z �	 �z °¦¥«� £ªº ywr v ppz w�ps}pq v� w
r~v�wt|~x pz} � v~} q�pr z�} w�ps} }yp |�w� v psw~rp
�� wz uzwss~tw}p v p�up� uz w �t���ru}u�z � � {yusy w��
� pwtr �w}pt �z °¦¥«� £ªº �tpsw�� }yw} }yp �t���ru}u�z rwtp uz r� ps}pq �t�x & }�{wtqr }yp |�w�� � ��{p�pt �
�zsp w r~v�wt|~x pz} ��t � � ur �tprpz}pq � }ypz �	 w��
�ps}r }yp |�w� � �� � � ¡ wssp�}pq �z�� r~v�wt|~x pz}r
��t �t���ru}u�zr {yusy yw�p w ru|zu� swz} ux�ws} �z
}yp |�w� � }ypz uz }y ur swrp u} {�~�q x urr }yp ����t�
}~zu}� }� r}tpz|}ypz }yp |�w� �
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�����
�������� ����� ��� �
��   s�z�{ �pq|p }yp v p�up� uz & r}w}pq v� }yp
~rpt � wzq rp} ½£¦ª� «³� ³¦§ª§³¨ }� & �

Ã � �z}u� }yp |�w� �t���ru}u�z ur tpwsypq q� �
�w� �� w�}pt ½£¦ª� «³� ³¦§ª§³¨ }yptp ur w

�t���ru}u�z �� 
°¦¥«� £ªº ��t {yusy
w r~v�wt|~x pz} {wr |pzptw}pq
�´°¾® À��� � �� �� � }ypz
u � µ����{ °¦¥«� £ªº �t�x ½£¦ª� «³� ³¦§±ª§³¨ }� �� �
uu � � tprpz} }yp r~v�wt|~x pz} ��t �� �
uuu � ¡p} ½£¦ª� «³� ³¦§ª§³¨ }� �� �

�v � � �rp �����{ }yp tpx wuzqpt �� °¦¥«� £ªº �

µ u|~tp � � ´ ª«¥¨¯ ªº ¥¨ ªº ¥ ¯ ³£½ ¡sypx w
� *�����% *�n��$+�
#~t tprpwtsy v~u�qr �z {�t� qprstuv pq uz �Â~�ptx wz
p} w� �� ����� � {yusy |pzptw}pq wt|~x pz}r �t�x ��r �
wzq �Â~�ptxwz p} w� �� ����� � {yusy pzwv�pq w ~rpt
}� p����tp }yp ux�ws} �� qu�ptpz} �t���ru}u�zr �z
}yp |pzptw}pq wt|~x pz}r � �yp ��tx pt r�r}px �z��
|pzptw}pq wt|~x pz}r � {yu�p }yp �w}}pt tpspu�pq uz�
r}t~s}u�zr �t�x w ~rpt �}yt�~|y w x pz~� wv�~} x�q�
u�sw}u�zr }� v p �pt��tx pq }� w �tp�u�~r�� |pzptw}pq
wt|~xpz} � p �| �� uzs�~quz| �t p�s�~quz| w �t���ru}u�z �
wzq }ypz |pzptw}pq w zp{ wt|~x pz} uz tpr��zrp }�
}yprp uzr}t~s}u�zr � �pu}ypt �� }yprp r�r}px r |pzpt�
w}pr tpv~}}w�r {yusy }w�p uz}� wss�~z} w ~rpt �r uz�
}pz}u�zr � wr q�zp v� �� ¡ �
¡p�ptw� tprpwtsyptr yw�p qpw�} { u}y qu�ptpz} wr�

� ps}r �� wt|~x pz}w}u�z � p �| �� �µ ��{ptr p} w� �� ���Ã �
�~u�usu � ���Ã � �y~��wtt��� wzq �wtv ptt�� ���� � �wt�
v ptt� wzq 
wxvpt} � ����� � 
 u�p �� ¡ � }yp r�r}px
qprstuvpq uz �wtvptt� wzq 
wxvpt} ������ s�xvuzpq
�uz|~ur}us wzq s�z}p�}~w� �z�{ �pq|p }� tps�|z u$p w
~rpt �r uz}pz}u�zr �t�x tp� �uzqptr � ��{p�pt � }yput
r�r}px quq z�} |pzptw}p tpv~}}w�r � �y~��wtt��� wzq
�wtv ptt� ������ �t��uqpq w s�x�tpypzru�p w��t�wsy
��t �t���rw� p�w�~w}u�z {yusy �� s~rpq �z quw��|~p
r}tw}p|upr tw}ypt }ywz wt|~xpz}w}u�z r}tw}p|upr � �z
wqqu}u�z � }yp� s�zruqptpq p�sywz|pr {yptp pwsy �wt�
}usu�wz} ~}}ptr �zp �t }{� �t���ru}u�zr uz pwsy s�z�
�ptrw}u�zw� }~tz � �z s�z}twr} � {p �� s~r �z r}tw}p|upr
��t }yp |pzptw}u�z �� p�}pzqpq �t�vwvu�ur}us tpv~}}w�r
}� uzqu�uq~w� tp� �uzqptr � �z }yp �~}~tp � �~t r}tw}p|upr
{ u�� v p s�xvuzpq { u}y quw��|~p r}tw}p|upr uz w s�x �
��p}p wt|~x pz}w}u�z r�r}px �
µ��{ptr ¥ª £½Á ����Ã� �tprpz}pq w �wt}uw� }yp�t�

�� wt|~xpz}w}u�z {yusy wq�� sw}pq }yp s�xvuzw}u�z
�� qur}uzs} �z�{ �pq|p r�~tspr � }yput ux��pxpz}w}u�z
�� s~rpq �z tps�|zu$ uz| wzq �t��uquz| p�ur�qus � ~r}u�
�sw}u�zr }� yur}�tusw� p�pz}r � #~t �� s~r �z }yp |pz�
ptw}u�z �� tpv~}}w�r uz }yp s�z}p�} �� ��r w���{ r ~r
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}� �t��uqp wz ��ptw}u�zw� qp�zu}u�z ��t }yp vt�wq
wt|~xpz}w}u�z r}tw}p|upr qurs~rrpq uz }yp �u}ptw}~tp �
p �| �� w}}ws� }yp x wuz ��uz} qutps}�� �t w}}ws� }yp
r~���t}uz| p�uqpzsp �µ��{ptr p} w� �� ���Ã� ��
�yp wt|~xpz}w}u�z r�r}px qprstuv pq uz ��~u�usu �

���Ã� ~rpq w ��wz�vwrpq x�qp� �� }yp ~rpt �r v p�up�r }�
tps�|zu$p }yp � ~r}u�sw}u�z ��t w ~rpt �r �t���rw� wzq
�t��uqp u}r �{z �~r}u�sw}u�zr � ��{p�pt � }yp tpv~}�
}w�r |pzptw}pq v� }yur r�r}px {ptp vwrpq �z w ruz|�p
r}tw}p|� � w����uz| vws�{wtqr sywuzuz| ~ruz| w rp} ��
� ~r}u�sw}u�z t~�pr � �yur r}tw}p|� ur w r�psuw� swrp ��
}yp x�tp |pzptw� tpv~}}w� rsypx wr �tprpz}pq yptp �
� -. +�'n�. � % �'�'$� �.$(
op yw�p ��ptpq w x psywzurx ��t |pzptw}uz| tpv~}�
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