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VXW3Y[Z/\&]^\
_[` Z/\&Z/a<WbZ(c�Wbd
WbYQZ,e�a[]gfhZ ` \3]gW ; dhikjmlnW3Z `3o dGd

]^a�iqp osrto^u Z/a<W6dnikW3Y[Z
W3Y[Z/\&]^\ ` Z(vwpQ] ` Z u Z(a<W6iqd ` WbY[Z�c[Z(x ` Z(Z,dni

y dGz
Wbd ` dhi�{�Y[] o dC\3d _ Y ;
]ga

| d u+_ pQW3Z `�} z/]gZ/a[z(Z

jmlnW3Z `3o dGdQ~t�)a<W�l ` ]^d[~ | lhatlhctlG~%�h�C�C�

z�R�!]^z�Y[lhZ o j�] o^o ]^l u���o Z u ]^a[x4�n�C�C�
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� Y[Z ` Z : ; cQZ/z o l ` ZOW3YtlnW � l u WbY[Z�\&d o Z�lhpGWbY[d ` dnikW3Y[]^\ W3Y[Z/\&]^\��
� lnpQWbY[d ` ]��(Z1WbYQZ4e�a[]sfCZ ` \3]sW ; dhi'j l WbZ `&o dwd$Wbd o Z/a[c W3Y[]^\ W3Y[Z/\&]^\)W3d5dnWbY[Z ` ]^a[\ Wb]gW3pQWb]gdCa[\

d ` ]ga[c[]gfw]gc[ptl o \ iqd ` WbYQZ _ p `3_ dC\3Z�dhik\3z�YQd o l `&o ; ` Z/\&Z l ` z�Y��

� iqp ` WbY[Z ` lhpGWbY[d ` ]��(Z�W3Y[Z,e�a[]sfCZ ` \3]sW ; dni�jmlnWbZ `3o dwd
Wbd ` Z _[` dwc[p[z(Z�W3Y[]^\ WbY[Z(\3]g\ :<; _ Y[d��
Wbdwz/d _ ; ]ga[x,d ` : ; dnWbY[Z ` u Z lna[\/~ ]^a4WbdnW�l o d ` ]ga _ l ` W/~wlnW'WbY[Z ` Z(v p[Z/\ W dhi-dhWbYQZ ` ]^a[\ Wb]gW3pQWb]gdCa[\
d ` ]ga[c[]gfw]gc[ptl o \ iqd ` WbYQZ _ p `3_ dC\3Z�dhik\3z�YQd o l `&o ; ` Z/\&Z l ` z�Y��

]g]



� Y[Z,e�a[]sfCZ ` \3]sW ; dhi�jmlnWbZ `3o dGd ` Z/v p[] ` Z/\ WbY[Z�\&]^xCatl Wbp ` Z/\ dhi�l o^o _ Z ` \3dCa[\�p[\&]^a[x+d `6_ Y[d��
Wbdwz/d _ ; ]ga[x
WbY[]g\ WbY[Z(\3]^\ � { o Z lh\&Z�\3]^xha : Z o d���~ lha[c xC]gfhZ�lhc[c ` Z/\3\�lha[c5ctlnW3Z �

]g]^]
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� Y[]^\ WbY[Z(\3]g\ _[` Z/\3Z(a<Wb\6z/d u _ pGW�lnW3]^dCatl otu dwc[Z o \�iqd ` W3Y[Z cQZ/\3]gxCa�dhi u ]��QZ(c � ]ga[]gW3] lnW3]gfhZ6l ` �
Wb] r z/]^l o ]^a<W3Z o^o ]^xCZ(a[z/Z6\ ; \&WbZ u \�WbYtlnW z lha u l��hZ ` lnWb]gdCatl o cQZ/z/]g\3]gdCa[\�l : dhpQW ]ga<WbZ ` lhz(W3]^dCa � ]gW3Y
_ dhWbZ(a W3] l ogo ; Y[Z og_ iqp o p[\3Z ` \ � �5]��GZ/c �K]^a[]sWb]^lnWb]sfCZ \ ; \ WbZ u \6l ` Z�dCa[Z/\�]^a � Y[]^z�Y$Z/]gW3Y[Z ` WbYQZ�\ ; \ �
WbZ u d ` W3Y[Z6p[\&Z ` z lha
Wbl��hZ W3Y[Z6]^a[]sWb]^lnWb]sfCZ�W3dOc[] ` Z/z
W�WbY[Z6c[]^l o dhxCp[Z d ` WbY[Z _Q` d : o Z u \3d o fG]ga[x �
� Y[Z(\3Z6\ ; \ WbZ u \UYtl fhZ : Z(Z/a
c[Z(\3]^xha[Z/c iqd ` \3pQz�Y+cQ]gfCZ ` \&Z6l _[_[o ]^z/lnWb]gdCa[\�lh\ ` d : dhWb]gz/\/~ u ] o ]sW�l ` ;
_[o lha[a[]ga[x[~<]^a<W3Z o^o ]^xCZ(a<W�WbpQW3d ` ]ga[x1lna[c$W ` ] _ \3z�Y[Z(c[p o ]^a[x � �)a[Z�z�Ytl ogo Z(a[xCZ�]^a+c[Z/\&]^xCa[]ga[x,W3Y[Z/\&Z
\ ; \ WbZ u \ ]^\�W3d�\ _ Z(z/]si ; � Y[Z(a WbYQZ6\ ; \&W3Z u \3YQdCp o c
Wbl��hZ6WbYQZ�]ga[]gW3] lnW3]gfhZ W3d�]ga<WbZ ` lhz(W � ]sWbY
WbYQZ
p[\&Z ` � � YQZ u lh]^a4z(dCa<W ` ] : pQW3]^dCa4dhi-WbY[Z WbY[Z(\3]g\ ]g\�Wbd _[` d fw]^c[Z�c[Z(\3]^xha[Z ` \�dhi u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ
\ ; \ WbZ u \ � ]sWbY�l \ ; \ WbZ u lnW3]^z,l _[_[` d<lhz�Y!iqd ` z(dCa[\&W ` p[z
Wb]ga[x$\ ; \ WbZ u \�WbYtlnW�z lna ` Z/lh\3dCa!]^a!l
_[` ]^a[z(] _[o Z/c � l ; l : dCpQW,]^a<WbZ ` lhz
Wb]gdCa � ]gWbY WbYQZ$p[\&Z ` ~ ` Z(x<l ` c o Z/\&\,dni WbYQZ$l ` Z l5dhi6l _Q_[o ]gz l��
Wb]gdCa��'�)p ` l _[_[` d<lhz�Y�]g\�Wbd u dwc[Z o WbYQZ)p[\3Z ` ~wWbY[Z Wblh\�� lha[c�W3Y[Z)c[]^l o dhxCp[Z \3] u p o Wblha[Z(dCp[\ o ; �
}G_ Z/z(] r z6iPlhz
Wbd ` \�l ` Z _[` d _ dC\&Z/c4WbYtl W u p[\&W : Z u dwc[Z o Z/c ~ lhaQc u Z(W3Y[dGcQ\�l ` Z c[Z(fhZ o d _ Z(c+iqd `
Y[d�� Wbd,z/d u : ]^a[Z WbYQZ/\3Z�iPlhz(W3d ` \�]^a+d ` cQZ ` W3d u l��hZ ` l Wb]^dhatl o c[Z(z/]^\&]^dCaQ\ l : dCpQW�]^a<W3Z ` lnz(Wb]gdCa ~
: lh\&Z/c dCa � Y[Z(W3Y[Z ` W3Y[Z _ Z ` z/Z/]sfCZ(c : Z(a[Z r W3\�dhi�z(d u u p[a[]^z/lnWb]gdCa Z��Gz/Z(Z/c WbY[Z!Z�� _ Z/z(W3Z/c
z/dh\&Wb\ � } d u Z Z��Ql u+_[o Z/\+lha[c Z�� _ Z ` ] u Z(a W3\$l ` Z c[Z/\&z ` ] : Z/c ~ W3d c[Z u dCa[\ W ` l WbZ WbY[Z fnl o p[Z
dhi W3Y[Z u dwc[Z o \,lna[cmWbd��&p[\&W3]gi ; c[Z(z/]g\3]^dha[\�W3YtlnW � Z ` Z u lhc[Z+]^a�c[Z(W3Z `&u ]ga[]^a[x WbYQZ ` d o Z4dhi
Z lnz�Y iPlhz
Wbd ` ]^a WbYQZ�z/d u+_ pQWblnWb]gdCatl o u dwc[Z o \�� � a _ l ` Wb]^z(p o l ` ~ ��Z5Z u _ Ytlh\3] �/Z$W3Y[Z�fnl o p[Z
dhi u l��w]ga[x c[Z/z(]^\&]^dCa[\�l : dCpQW�]ga<WbZ ` lhz(W3]^dCa : ln\3Z/c�dCa�l z/l ` Z
iqp o Z(fnl o ptlnWb]gdCa dhi WbY[Z4a[Z(Z/c[\(~
_[` Z(iqZ ` Z/a[z(Z/\4lhaQc l : ] o ]gW3]^Z(\Odhi WbYQZ�p[\3Z ` ~ o Z lhcQ]^a[x Wbd u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ1\ ; \&W3Z u \1WbYtl W
l ` Z
p[\&Z ` �K\ _ Z/z(] r z,lha[c�WbYQZ ` Z
iqd ` Z ` Z(\3p o W ]^a x ` Z lnW3Z ` d fCZ ` l ogo p[\3Z ` \3lnWb]g\&iPlhz
Wb]^dha��
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� ] ` \&W dhiOl o^o ~ � ��dCp o c o ] �hZ Wbd�W3Ytlha � u ; \&p _ Z ` fw]g\3d ` ~ y ` ����d : ]^a | dCY[Z(a�� � i�Z(fCZ `WbYQZ ` Z � lh\ l1\&p _ Z ` fw]g\3d ` � Y[d
Z _ ]gW3d u ]��/Z(c$WbYQZ _ Y ` lh\3Z��&xhdC]^a[x : Z ; dCa[c�W3Y[Z)z l o^o dni c[pQW ; ~��
]gW ��dCp o c : Z ; dCp ~�� d : ]ga�� � �waQd ��W3YtlnW � � lh\ aQdhW1W3Y[Z�Z ln\3]^Z(\&W1\&WbpQc[Z/a<W
Wbd�\3p _ Z ` fG]g\3Zn~lha[c � l _Q_[` Z(z/] l WbZ+l o^o ; dCp ` Y[Z o^_ lha[c xCp[]^c[lha[z/Z+d fCZ ` W3Y[Z������ � ; Z l ` \ � Ytl fCZ \ _ Z/a<W l W
jmlnWbZ `3o dwd � � Y[lha � ; dhp5fhZ ` ; u p[z�Y"!

� Ytlha � \6l o \3d�Wbd�WbYQZ u Z u : Z ` \ dni u ; WbYQZ/\3]g\�Z �Ql u ]ga[]^aQx�z(d u+u ]sW3WbZ(Z�# y ` � y l o Z } z�Y p �p `&u lhaQ\/~ y ` � �t` lna � � d u+_ lQ~ y ` � � o xCl%$'Z/z�Y<Wbd u d fnl lna[c y ` � � aQx ` ]gc'&Mp �hZ `&u lna�� �
x ` Z lnW o ; l _Q_[` Z(z/] l WbZ/c ; dhp ` z(dCa[\ W ` pQz(Wb]sfCZ�z ` ]sWb]gz/]^\ u ~ ; dCp `�u lna ; YQZ o^_ iqp o \3p[xhxCZ/\ Wb]^dha[\)(Plha[c ~
u dC\&WOdni l o^o ~%W3Y[Z iPlhz(W WbYtlnW ; dCp l _Q_[` d fCZ(c W3Y[Z1W3Y[Z/\&]^\�!+* � � � dhp o c l o \3d o ] �hZ�Wbd lhz � a[d�� o �Z/cQxCZ
WbY[Z u lha ; _ Z/d _Qo Z � Y[l fhZ4\ _ d �hZ(a�Wbd l W�z/dCaQiqZ ` Z(a[z/Z(\ � Y[d5Ytl fCZ _[` d fG]gc[Z/c Y[Z o^_ iqp o\3pQxCxCZ/\ Wb]gdCa[\'iqd `�u ; ��d ` � ~w]^a[z o p[c[]ga[x���lnW3Y[] ln\�, lhp[Z ` ~.-h] u0/O` Z(Z ` ~ � dCa ; -Cl u Z(\3dCaM~.1�Z l o
2 Z/\&Y ~ y ] lha[Z 2 ]sW u lha ~ / d ` c!�!z | l ogo lQ~3��d : Z ` W } W �QV u lha<W�lha[c | lha[c ; } ]gc[a[Z ` �

� � dhp o c o ] �nZ W3d1WbY[lha �
WbY[Z�\3p _Q_ d ` W \ W�l546( _ lh\&W lha[c _[` Z/\&Z/a<W7*�]ga W3Y[Z)e j | d u _ pQWbZ `
} z(]^Z/aQz/Z�c[Z _ l ` W u Z(a W)8�]^a _ l ` Wb]gz/p o l ` ~wjmZ(a[c ; � p[\3Y!lha[c9-Clha[Z�{ ` ] u Z �

� Ytlha � \�l o \3d$W3d y ` �:-Clha[Z �t` ]sW �h~ y ` �;$)] ` Z/aQc ` l�, Y[l fw\3l ` lha[c Z
fCZ ` ; dCaQZ Z o \3Z lnW)WbYQZ
e�aQ]gfCZ ` \&]gW ; dhi�1�Z �<, ` p[a[\ � ]^z � iqd ` _[` d fw]^c[]ga[x u Z � ]gW3Y W3Y[Z
d _[_ d ` Wbp[a[]sW ; W3d : Z/xh]^a u ;
z l ` Z/Z ` ln\!l _[` dhiqZ/\&\3d ` � Y[] o Z � � lh\5\&Wb] o^o z(d u+_[o Z
Wb]^aQx u ; WbYQZ/\3]g\�l W5jmlnW3Z `3o dGd � � Y[Z
lnW u dC\ _ Y[Z ` Z4lnW�e=1>,?Ytlh\ : Z(Z/a iPlha<W�lh\ Wb]^z lha[c Ytlh\ u lhc[Z,WbY[Z W ` lha[\&]gW3]^dCa Z/lh\3]gZ ` W3Ytlha �
Z(fhZ ` z/dCp o c Ytl fCZ�Z�� _ Z/z(W3Z/c��

� � dhp o c o ] �nZ+W3d lhz � a[d�� o Z(c[xCZ$W3Y[Z�e�a[]gfhZ ` \&]gW ; dhi6jmlnWbZ `3o dGd[~ WbYQZ?1 l Wbp ` l o } z/]^Z(a[z/Z(\
lha[c�@�a[xC]ga[Z/Z ` ]ga[x���Z(\3Z l ` z�Y | dhp[a[z/] o lha[c {��=@ | V>�=1>A � � � } iqd ` W3Y[Z/] `Ur atlha[z(] l o \3p _[_ d ` Wc[p ` ]^a[x u ; Wb] u Z�lh\ l+{�Y�� y �t\&WbpQc[Z/a<W �

V : ]gx�W3Ytlha � ; dCp1xCdGZ(\�dCpGW�Wbd u ; iPl u ] o ; 8�Wbd)�!d u lha[c y lhcM~nWbd y l fG]gc ~ | Y ` ]^\ Wb]^lhatlQ~
, lh] o Z ; ~<V u Z o ] l�lha[c } d _ YQ]^Zh~ Wbd�WbYQZO�!z | p ` c ; \6lna[c W3d l ogo dhi u ; Z �wWbZ/aQc[Z/c�iPl u ] o ; � �CB fhZ
` Z/l o^o ; l _[_[` Z(z/]^lnWbZ(c�l ogo dhi ; dCp `�o d fCZ�lha[c \3p _[_ d ` W �

� ]^a[l o^o ; ~�j�Z/aQc ; � � �'1�dCaQZ dhi)W3Y[]^\ � dCp o cRYtl fhZ : Z(Z/a _ dC\&\3] : o Z � ]sWbY[dhpQW ; dCp `�o d fCZh~Z/aQz/dCp ` lhxCZ u Z(a W!lhaQc W3d o Z ` lha[z(Z d fhZ ` WbYQZ ; Z l ` \��ED l ` c W3d : Z o ]^Z
fCZ WbY[lnW ]gW ]g\ r atl ogo ;
r a[]g\3Y[Z(c"! � Ytlha � ; dCp \3d u p[z�Y iqd ` Z
fCZ ` ; WbY[]ga[xF! � Y[]g\)WbY[Z(\3]^\�]g\)c[Z/cQ]^z l WbZ/c Wbd ; dCpmlna[c
Wbd u ;�: ]^xCxCZ(\&W ]^a[\ _ ] ` lnWb]gdCa[\�d fhZ ` W3Y[Z o ln\&W)z(dCp _[o Z dhi ; Z l ` \/~G, Z(a �3l u ]^a lhaQcHD lha[a[lhY�� �
o d fhZ,l o^o dni ; dCp"!
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� � � { ` d : o Z u \&W�l WbZ u Z/a<W � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � ` x<lhaQ]�� l Wb]^dha � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

! "$#%��&(')�*����
�� +
� � � �!]��GZ(c � � a[]sWb]^lnWb]sfCZ } ; \ WbZ u \ � � � � � � � � � � � � � � � � � � � � � � � � ,

� � � � � �5]��GZ/c � � a[]gW3] lnW3]gfhZ)c[] l o dCxCpQZ � � � � � � � � � � � � � � � � � � � � -
� � � � � �5]��GZ/c �K]^a[]sWb]^lnWb]sfCZ){ o lha[a[]ga[x � � � � � � � � � � � � � � � � � � � � �
� � � � � � W3Y[Z ` c[d u lh]ga[\ � � � � � � � � � � � � � � � � � � � � � � � � � � -
� � � �.� � Z/\&Z l ` z�Y | Ytl o^o Z(a[xCZ(\ iqd ` �!]��GZ(c � � a[]sWb]^lnWb]sfCZ } ; \ WbZ u \ � � � � � � ��/

� � � e�\&Z ` �!dwc[Z o ]^a[x � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �h�
� � � � � � Z/\&Z l ` z�Y | Ytl o^o Z(a[xCZ(\ iqd ` e�\&Z ` �!dGcQZ o ]ga[x � � � � � � � � � � � � �C�

� � � � a<WbZ ogo ]gxCZ/a<W e�\3Z ` � a<WbZ ` iPlhz(Z/\ � � � � � � � � � � � � � � � � � � � � � � � �h�
� �0� { ` ]^aQz/] _Qo Z/c u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ�c[Z(\3]^xha � � � � � � � � � � � � � � � � � � � �1 
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� � � � lhz(W3d ` \6]ga5cQZ/z/]g\3]gdCa � u l�� ]^aQx � � � � � � � � � � � � � � � � � � � � � � � �  
� � � � � / Z/aQZ ` l o l ` z�Y[]sWbZ(z(Wbp ` Z � � � � � � � � � � � � � � � � � � � � � � �  
� � � � � }w_ Z(z/] r z�iPlnz(Wbd ` \ � � � � � � � � � � � � � � � � � � � � � � � � � �<�
� � � � � } p u u l ` ; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ,

� � � y Z(Wblh] o \ dhikWbY[Z,�!dwc[Z o � � � � � � � � � � � � � � � � � � � � � � � � � � �A-
� � � � � e Wb] o ]gW ; W3Y[Z/d ` ; � � � � � � � � � � � � � � � � � � � � � � � � � � �A-
� � � � � } ]^a[x o Z � y Z/z/]g\3]gdCa�{ ` d : o Z u \ � � � � � � � � � � � � � � � � � � � � � /
� � � � � } Z/v p[Z/a<W3] l o y Z(z/]^\&]^dCa5{ ` d : o Z u \ � � � � � � � � � � � � � � � � � ,C�

� �0� , Z/aQZ r W3\ lhaQc | dh\&Wb\ � � � � � � � � � � � � � � � � � � � � � � � � � � � ,  
� �0� � � ,�Z/a[Z r Wb\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ,  
� �0� � � {�dC\3\&] : o Z�@��wW3Z/a[\&]^dCa[\ � � � � � � � � � � � � � � � � � � � � � � � ,1,
� �0� � � | dh\&Wb\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ,1K
� �0� �.� y Z
WbZ `3u ]^a[]ga[x1j�Z/]^xhY W3\ � � � � � � � � � � � � � � � � � � � � � � -�K

� �  y ] l o dCxCp[Z(\ lh\���l ` �hd f y Z(z/]^\&]^dCa { ` dGz(Z/\3\&Z/\ � � � � � � � � � � � � � � � K �
� �  � � y Z r a[]sWb]^dha[\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � K<�
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lha5l u : ]gxCp[dCpQ\6\3Z/a<W3Z/a[z(Z � � � � � � � � � � � � � � � � � � � �  *�

 � � {kZ ` iqd `&u lhaQz/Z�dhi�lhxCZ/a<W3\�ln\3\3p u ]ga[x4c[] 4-Z ` Z/a<W�� ��� fnl o pQZ/\ � � � � � � � � � ,1 
 � � /�` l _ Y dhi _ Z ` iqd `&u lna[z/ZOdhi�lhxCZ(a<Wb\�lh\3\&p u ]ga[x
c[] 4MZ ` Z/a<W�� ���Rfnl o p[Z/\ � � � � ,1 

�G]^]g]



 � � {kZ ` z/Z(a<W�lhxCZ dhiGz/d `&` Z(z(Wklhz(W3]^dCaOz�YQdC]^z(Z/\ :<; lhxCZ(a W3\�lh\3\&p u ]ga[x c[] 4-Z ` Z/a<W � ���
fnl o p[Z(\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ,�,

, � � V o xCd ` ]sWbY u iqd ` v ptl o ]gWblnWb]sfCZ u dGcQZ o � � � � � � � � � � � � � � � � � � � � ��/ �

�G]gf
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� Z/\3Z/l ` z�Y4]ga l ` Wb] r z/] l o ]^a<WbZ o^o ]gxCZ/aQz/Z�lh] u \9Wbd _[` dGcQp[z/Z z(d u+_ pQWbZ ` \ ; \ WbZ u \ � ]sWbY,W3Y[Z6l : ] o ]sW ;
Wbd u l��nZ
]^a<WbZ o^o ]gxCZ/a<W�c[Z/z(]^\&]^dCa[\=8�lna[c � ]gWbY \&d u Z4l u dhp[a<WOdhi�lhpQW3dCa[d u ; Wbd u l��hZ1\3p[z�Y
c[Z(z/]^\&]^dCaQ\�� � a!c[Z/\&]^xCaQ]^a[x l ` W3] r z(] l o ]^a<WbZ o^o ]gxCZ/aQz/Z)\ ; \ WbZ u \�Wbd+d _ Z ` lnW3Z1lnpQWbdCaQd u dhp[\ o ; ~[WbYQZ
fw]^Z � dhi _[` dwz/Z(\3\3]ga[x$]g\6xCZ/aQZ ` l o^o ; lh\ iqd o^o d � \ � � Y[Z,pQ\3Z ` rt` \&W _[` d fw]^cQZ/\�\3d u Z�]^a _ pGW � � Y[Z
\ ; \ WbZ u u l��nZ/\4p[\3Z dhi�WbYQ]^\
]^a _ pQW4lh\4]sW ` Z/lh\3dCaQ\ lnpQWbdCaQd u dhp[\ o ; lhaQc W3Y[Z/a ` Z
Wbp ` a[\4]gW3\
dCpQW _ pQW+Wbd WbY[Z5p[\3Z ` � � Y[Z5Wbd _ ]^z dhi u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ$\ ; \&W3Z u \/~ � Y[]gz�Y Ytlh\ : Z/z/d u Z!l
\3p : �&Z/z
W dhi u p[z�Y+c[]^\&z/p[\&\3]gdCa ]ga
WbY[Z V � ` Z(\3Z l ` z�Y$z(d u+u p[a[]sW ; ( D�l o^o Z ` lna[c��5z � d ; ~ �J/1/ -	�
| d �-~ ��/1/�/ �:D�l o^o Z ` ~ � d : \bl�lhaQc �!z � d ; ~ ��/1/1/ *�~-\&p[xCxCZ(\&W3\Ol u d ` Z �tZ��G] : o Z,l _[_[` d<lhz�Y�W3d
WbYQZ ` Z lh\&dCa[]ga[x _[` dwz/Z(\3\��

� a$l u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ \ ; \&W3Z u ~ : dhW3Y+W3Y[Z z/d u+_ pQW3Z ` lha[c4WbYQZ�pQ\3Z ` z lna _[o l ; lha lhz(W3]gfhZ
` d o Z ]^a l _[` d : o Z u � \&d o fw]ga[x \3Z/\&\3]gdCa��UV WUlha ; xh]gfCZ(a1Wb] u Zn~nZ(]gW3Y[Z `k_ l ` W ; u ]^xCY<W W�l��nZ z/dha W ` d o
dhi l \3Z(\3\&]^dCa�� � Y[Z _[` ] u l ` ; xCd<l o : Z/Y[]ga[c l u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ�\ ; \ WbZ u ]g\ W3d�Wbl��hZ lhcQfnlha<W�lhxhZ
dhi�WbY[Z�iPlhz
W6WbYtlnW�z(d u _ pQWbZ ` \�lha[c _ Z(d _[o Z�Y[l fhZ�fhZ ` ; cQ] 4-Z ` Z(a<W�\ W ` Z/a[xhW3Y[\ � Y[Z/a!]gW z/d u Z(\
Wbd \3d o fw]^a[x _[` d : o Z u \ � j�Y[] o Z u lhz�YQ]^a[Z(\�Z �Qz(Z o lnW _ Z ` iqd `&u ]ga[x4z l o z/p o lnWb]gdCa[\6v p[]^z � o ; lna[c

�
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\3Z/l ` z�YQ]^a[x�WbY ` dCp[xhY o l ` xhZ1\3Z/l ` z�Y \ _ lhz/Z(\/~�Ywp u lhaQ\Odhi WbZ(a Ytl fCZ+l : Z
W3WbZ ` ]^a<WbpQ]gWb]sfCZ,\3Z/aQ\3Z
dhi�Y[d�� Wbd \3d o fCZ,l _[` d : o Z u lhaQc l : Z
W3WbZ ` iqZ(Z o iqd ` WbYQZ,Y[]gxCY[Z ` � o Z(fhZ o xCd<l o \6dhi � Y[lnW�W3Y[Z ;
l ` Z�W ` ; ]^aQx4W3d+lhz�Y[]^Z
fCZ �

� W5]^\�] u _ d ` Wblha<W$W3d aQdhWbZ WbY[lnW ~�]^a lmW ` p[Z u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ \ ; \&W3Z u ~ WbY[Z ` d o Z(\�dhi
WbYQZ,W ��d _ l ` Wb]gZ/\�l ` Z�a[dhW�c[Z(W3Z `&u ]ga[Z/c�lhY[Z lnc�dhiUW3] u Z � | dha W ` d o dhi�WbY[Z�W�lh\ � d ` cQ] l o dCxCp[Z
u ]^xCY<W _ lh\3\�i ` d u dCa[Z _ l ` W3]^z/] _ lha<W�W3dOWbY[Z6dhW3Y[Z ` i ` Z/v p[Z(a W o ; � ]sWbY[]ga4l)\3Z(\3\3]gdCa ~ \3d u Z
Wb] u Z/\
]^a�vwpQ]gWbZ1p[a _[` Z/c[]gz(W�l : o Z � l ; \ ( | Y p � | l `&` d ogo lhaQcH, ` d�� a ~ ��/�/ -	� V o^o Z(a ~ �J/1/ � � ,�p ` \ WbZ/]ga
lha[cm�!z y Z `3u dhW&W ~ ��/1/ , * � V ��Z ogo � cQZ/\3]gxCa[Z(c \ ; \&WbZ u \3Y[dhp o c : Z l : o Z W3d!lnc �&p[\&W�W3d5Z/lhz�Y
\3]sWbptl Wb]^dha ]^a lha l _[_[` d _[` ]^lnWbZ � l ; #)Wbd�W�l��hZ
z/dha W ` d o � Y[Z/a ]gW3\)d�� a�l : ] o ]gWb]gZ/\�l ` Z : Z(W&WbZ `
\3pQ]gWbZ(c!W3d�l _ l ` W3]^z/p o l ` lh\ _ Z(z(W�dhiUW3Y[Z�Wblh\��5lhaQc!Wbd ; ]^Z o c5W3d W3Y[Z,pQ\3Z ` � Y[Z/a!WbY[Z o lnW&WbZ ` B \
l : ] o ]sWb]^Z(\ lhaQc � a[d�� o Z/c[xCZ,l ` ZOc[Z/Z u Z(c!Wbd : Z�\3p _ Z ` ]^d ` �

} Z(fhZ ` l o ��d ` � \&Y[d _ \�lha[c1\ ; u _ dC\3]^l�Y[l fhZ : Z/Z/a,Y[Z o c1]ga ` Z/z/Z(a<W ; Z/l ` \�Wbd : ` ]ga[x�W3dCxCZ
WbY[Z `
` Z(\3Z/l ` z�Y[Z ` \U]ga<WbZ ` Z/\ WbZ/c,]^a u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ�\ ; \ WbZ u \ � � a �J/1/ -G~ WbY[Z ` Z � ln\�l V V�V � \ _[` ]ga[x
\ ; u+_ dh\3]^p u dCa� �! ��"$#&% �'%)(*! � �'+-,.!0/&1�+32546!87�,9(;:<1=/?>7�-(@%A( �'%)(@B'1�>7�-%�1�7 �&C�%)(*! �D2>( D�l o^o Z ` lna[c
�!z���d ; ~ ��/1/ - * �UV ��/�/ K1V V�V � \ _Q` ]^aQx
\ ; u _ dC\&]^p u iqdGz(p[\3Z(c�dCaE> �-%F1�7 �&C�%A(@B'1 ���$/?,G(;:<1=/'H
> �-(@%)( �'%)(@B'1EIJ1KC�(L2�(*! �-H6MON-1K!87K1�%)(*CQP;�R2�%�1 �J2�( D lnc[ctl � ; lhaQc D lha �w\(~ ��/1/ K * � � a �J/1/ K�� /1/ ~
WbYQZ
�&dCp ` atl oTS 2R1�7T,U!0/&1�+V( �&W����$/ S 2R1�7XH)Y�/ ��"$%�1=/�> �-%F1�7 �&C�%A(*! � ` Z o Z ln\3Z/c�l \ _ Z(z/] l o cQdCp : o Z
]^\&\3p[Z dCaZ �! ��"$#&% �'%)(*! � �'+�,U!0/&1�+32�46!87[,9(;:<1=/G> �-(@%)( �'%A(@B'1\>7�-%�1�7 �&C�%)(*! �t~ � YQ]^z�Y � lh\ o l WbZ `
_ p : o ]^\&Y[Z/cRlh\�l : dGd�� ( D l ogo Z ` ~ � d : \3l lha[c �!z���d ; ~ ��/�/1/ * � � a ��/1/1/ ~6V V V � Y[Z o c l
��d ` � \3YQd _ dCaQ,9(;:<1=/'H)>7�-(@%A( �'%)(@B'1]> �-%F1�+@+V(^W&1 �_CK1 ( | d �-~ ��/�/1/ * �kV ��d ` �w\&Y[d _ Z(a<Wb]gW o Z(cQ,G(;:<1=/'H
> �-(@%)( �'%)(@B'1`> �-%F1�+@+V(^W&1 �-%�P;�R2�%�1 �J2,Wbdwd � _[o lhz(Z�lnW
W3Y[Z � - | V � z/dCaQiqZ ` Z(a[z/Z5]^a V�z l _ p o z/d ]ga
V pQxCp[\&W �h�h�C� �

�!p[z�Y dhiOW3Y[Z�Z �G]^\&W3]^a[x � d ` � dCa u ]��GZ/c � ]^aQ]gWb]^lnWb]sfCZ�\ ; \&WbZ u \$Ytlh\ : Z/Z(a c[]gfw]gc[Z/c : Z �
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W ��Z/Z/a W ��d u lh]ga x ` dhp _ \��,�)a[Z
x ` dCp _ ]ga fhd o fhZ/\Oatl Wbp ` l o�o lha[xCptlnxCZ ` Z/\3Z/l ` z�YQZ ` \�iqdwz/p[\&Z/c
dCa u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ�c[] l o dCxCpQZ u dGc[Z o \Olna[c dCa u lha[lhxC]^aQx WbYQZ+]ga<WbZ ` lhz(W3]^dCa � Y[]^z�Y u p[\ W
W�l��hZ _Qo lhz(Z � YQZ/a u p o Wb] _[o Z _ l ` W3]^Z(\ l ` Z ��d ` �w]ga[x�WbdCxCZ
WbY[Z ` dha�lOW�lh\ � � � YQZ \3Z(z/dCaQc�x ` dhp _
]^\ ]^a<WbZ ` Z/\ WbZ(c5]ga o dwd � ]^aQx lnW6\ _ Z(z/] r z _[` d : o Z u c[d u lh]ga[\/~Glha[c�W3Y[Z � l ; \ ]^a � Y[]^z�Y u ]��GZ/c �
]^aQ]gWb]^lnWb]sfCZ4WbZ(z�Y[a[]^v p[Z(\4z lha o Z lhc W3d ] u+_[` d fCZ u Z(a<Wb\
d fCZ ` Z��G]^\ Wb]^aQx lhpQWbd u lnW3Z/c \ ; \&WbZ u \ �
� Y[Z u dC\&W�aQdhW�l : o Z \&p : x ` dCp _ Y[Z ` Z ]g\�lha�d�4-\3Y[dwdhW�dni,W3Y[Z V � _[o lna[a[]^aQx z/d u+u p[a[]sW ; ~
z/dha[z/Z ` a[Z(c � ]gW3Y2]^a<fCZ(\&Wb]gx<lnW3]^a[x W3Y[Z ]^a<W ` dGc[pQz(Wb]gdCa dhi u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ
WbZ/z�YQa[]^v p[Z(\$]^a<W3d
_[o lha[a[]ga[x4\ ; \&W3Z u \ (PV o^o Z/a ~ �J/1/ � �;, p ` \&W3Z/]ga�lhaQc �!z y Z `3u dhW&W ~ ��/1/ , �%� ; Z ` \(~ ��/�/ K *
~ lna[c
WbYQZ ` Z o Z
fnlha<W,]g\3\&p[Z/\ � Y[]^z�Yml ` ]g\3Z � @ �G]^\ Wb]^aQx ��d ` � i ` d u W3Y[Z/\&Z W ��d�x ` dCp _ \ � ] o^o : Z cQ]^\ �
z/pQ\3\3Z(c ]^a�\&d u Z�cQZ(W�ln] o ]ga | Y[l _ WbZ ` � �

�)a[Z,]gc[Z l o iqZ lnW3p ` Z�dhi'l u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ \ ; \ WbZ u ]g\�W3Y[Z,l : ] o ]gW ; Wbd u l��nZ�]^a<WbZ o^o ]gxCZ/a<W
c[Z(z/]^\&]^dCaQ\$l : dCpQW�� N-1�%@N-1�7 !87��_!8% ]gW+]^\ l _[_Q` d _[` ] lnW3Z5W3dm\&Z/Z � iqp ` WbY[Z ` lh\&\3]g\&W�lna[z/Z5i ` d u
l�p[\&Z ` lnW lha ; xh]gfCZ(a Wb] u Z � � a \3d u Z$\&]gWbp[lnWb]gdCa[\/~kWbY[Z ` Z u ]^xCY<W : Z$a[d c[Z : lnWbZ l W
l ogo #
� ]gW3Y[dCpQW lhc[cQ]gWb]gdCatl o ]^a _ pGW�i ` d u WbY[Z,p[\3Z ` ~%WbY[Z ` Z1]g\�aQd � l ; iqd ` WbY[Z,\ ; \&W3Z u Wbd _[` dwz/Z(Z/c
� ]gW3Y WbY[Z Wblh\���lnWOYtlna[c�� � d ` Z��Ql u+_[o Zn~ ]^a W3Y[Z
c[d u lh]^a!dhi _[o lna[a[]^aQx�l�W ` l fhZ o ]sWb]^aQZ ` l ` ;
iqd ` l4p[\3Z ` ~ ]gW�]^\6pQa ` Z/lh\3dCa[l : o Z�iqd ` WbYQZ,\ ; \ WbZ u W3d : Z�Z�� _ Z/z(W3Z/c W3d \&p[xCxCZ(\&W l _[_[` d _[` ]^lnWbZ
�t]gxCY<Wb\ Wbd$W3Y[Z,pQ\3Z ` � ]gWbYQdCpQW : Z(]^a[x$l�� l ` Z1dhiUW3Y[Z1cQZ _ l ` Wbp ` Z lhaQc c[Z/\ Wb]gatlnWb]gdCa5z/]gW3]^Z(\�� � a
dhW3Y[Z ` \3]sWbptlnW3]^dCaQ\/~ WbY[Z ` Z u ]gxCY<W : Z a[d)lhcGfhlna WblhxCZ�lnWkl o^o W3d)lh\ � ]^a[x WbY[Z�p[\3Z ` iqd ` lh\&\3]g\&W�lna[z/Z �
V xClh]^a ~G]^a�WbYQZ�W ` l fCZ o c[d u lh]^aM~Q]gi W3Y[Z�\ ; \&W3Z u � a[d�� \�dniUl �t]gxCY<W6WbYtlnW \3lnWb]g\ r Z(\ �'+@+Gdhi�WbYQZ
p[\&Z ` B \ _[` Z
iqZ ` Z/a[z(Z/\/~'WbYQZ/a WbY[Z ` Z�]g\1a[d a[Z(Z/c iqd ` ]sW1W3d lh\�� WbY[Z�p[\&Z ` W3d ]^a[cQ]^z l WbZ � YQ]^z�Y
_[` Z(iqZ ` Z/a[z(Z,]g\ u d ` ZO] u+_ d ` Wblha<W �

� Y[Z4]^a<WbZ ` Z(\&Wb]ga[x�z ln\3Z/\,l ` ]^\3Z � Y[Z/a�l�\ ; \&W3Z u _ Z ` z/Z/]sfCZ(\�W3YtlnW)W3Y[Z ` Z u ]^xhY W : Z
\&d u Z
lhcQfnlha<WblhxCZ�Wbd$d : W�lh]ga[]^aQx u d ` Z�xhp[]^ctlna[z/Z�i ` d u W3Y[Z1pQ\3Z ` ~ : pQW � Y[Z(a�WbYQZ ` Z,]^\�\3d u Z�z/dC\ W



���������	��

���������	
���������������� �

lh\&\3dwz/] l WbZ/c � ]sWbY WbY[]g\O]^a<WbZ ` lhz
Wb]gdCa lh\ ��Z o^o � � W�]^\)W3Y[]^\ d : \3Z ` fnlnW3]^dCa WbY[lnW�Ytlh\ u dhWb]sfhl WbZ/c
dCp `k` Z(\3Z l ` z�Y4]^a<Wbd�WbY[Z _[` d : o Z u dhi _Q` d fw]^c[]ga[xOl _[` ]^a[z(] _[o Z/c1l _[_[` d<lhz�Y Wbd ` Z ln\3dCa[]ga[x)l : dCpGW
]^a<W3Z ` lnz(Wb]ga[x � ]gW3Y _ dhW3Z/a<Wb]^l o^o ; Y[Z og_ iqp o p[\&Z ` \��'jmZ _[` d _ dh\3ZOWbYtl W�l4\ ; \&WbZ u \3Y[dhp o c \3d o ]^z(]gW
iqp ` WbY[Z ` ]^a _ pQW i ` d u l$p[\&Z `)_[` Z/z(]^\3Z o ; � Y[Z/a W3Y[Z _ Z ` z/Z/]sfCZ(c : Z(a[Z r W3\OdhiUW3Y[]^\�]^a<WbZ ` lhz
Wb]^dha
Z��Gz(Z/Z/c!WbY[Z�Z�� _ Z/z
WbZ/c!z/dC\ Wb\ �

� a�W3Y[]^\�WbY[Z(\3]g\/~Ul u dGc[Z o � ] ogo : Z _[` Z(\3Z(a W3Z/c iqd ` Y[d�� W3d!c[Z(\3]gxCa l \ ; \&W3Z u WbYtl W1z/lha
u l��hZ�Z��Qlhz
W o ; WbY[]g\ W ; _ Z1dhi�c[Z/z(]^\&]^dCa��'j�]gW3Y5W3Y[]^\ u dGcQZ o z o Z l `&o ; c[Z r aQZ/c ~-]gW ��dCp o c WbYQZ/a
: Z _ dC\&\3] : o Z Wbd�c[Z/\&]^xCa u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ'\ ; \ WbZ u \(~ iqd ` lha ; l _Q_[o ]gz lnW3]^dCa1l ` Z/lQ~CWbYtl W�z o Z l `&o ;
\&W3] _ p o lnW3Z � Y[Z/a WbY[Z�\ ; \ WbZ u \&Y[dCp o c�W�l��nZ�W3Y[Z�]^a[]sWb] l Wb]gfhZ�W3d+]ga<WbZ ` lhz(W � ]sWbY�WbYQZ�pQ\3Z ` �

����� � � � � ��

� ����	 � 

� 
�� �

� Y[Z�z/Z(a W ` l o9_Q` d : o Z u lhc[c ` Z/\3\&Z/c ]ga�WbY[]g\ WbY[Z(\3]^\ z/lha : Z�\3p u+u l ` ] �/Z/c ln\ iqd o^o d�� \ #

� V ` Wb] r z/]^l o ]^a<W3Z o^o ]^xCZ(a[z/Z
\ ; \&WbZ u \ l ` Z+dhi WbZ(a�iPlhz(Z/c � ]sWbY \3]sWbptlnW3]^dCaQ\�]ga � Y[]gz�Y�W3Y[Z/] `
l : ] o ]sW ; W3d _ Z ` iqd `3u l�W�lh\ ��(Pd ` W3d1z/d o^o l : d ` lnWbZ � ]gWbY p[\3Z ` \�dCa$l�W�lh\ �.*'z(dCp o c : Z�] u �

_[` d fCZ/c :<; \3d o ]^z(]gWb]ga[x,iqp ` WbYQZ ` ]^aGiqd `3u lnWb]gdCa i ` d u�_ dhW3Z/a<Wb]^l o^o ; YQZ o^_ iqp o p[\&Z ` \ � D�d�� �

Z
fCZ ` ~ \3p[z�Y!p[\3Z ` ]ga<WbZ ` lhz(W3]^dCaQ\ l o \&d+Y[l fhZ,z(dC\&W3\�lh\3\&dGz(] lnW3Z/c � ]gWbY�W3Y[Z u �

� j�Ytl W�]g\ a[Z/Z(c[Z/c ~-lha[c5Ytlh\ : Z/Z/a o lhz � ]ga[x4]^a WbY[Z o ]sWbZ ` lnW3p ` ZO\&d iPl ` ~t]^\ l _[` ]ga[z/] _[o Z(c
lhaQc xCZ(a[Z ` l o6u Z(WbYQdGc2iqd ` \ ; \ WbZ u \ W3d�pQ\3Z5]^a ` Z/lh\3dCaQ]^a[x l : dCpQW � Y[Z
WbY[Z ` d ` a[dnW
W3d ]ga[]gW3] lnW3ZO]^aQiqd `&u l Wb]^dha � \&Z/Z � ]ga[x c[]^l o dCxhp[Z/\ � ]gW3Y!pQ\3Z ` \�� � Y[]g\�c[Z(z/]g\3]^dha!\&Y[dCp o c : Z
u lhc[Z :<; lha[l o ; �/]ga[x
WbY[Z : Z/a[Z r Wb\�lha[c z(dC\&W3\�dhik]^a<W3Z ` lnz(Wb]gdCa[\ � ]sWbY p[\3Z ` \ �

�)p `�_Q` ]^aQz/] _Qo Z/c+\3d o pQW3]^dCa
Wbd�WbYQ]^\ _[` d : o Z u � ] o^o : Z�c[Z _ Z/a[cQZ/a<W6dCa4WbY[Z�]^c[Z/l�dni u dGc[Z o �
]^aQx1WbY[Z p[\3Z ` ~QW3Y[Z)W�lh\ �$lna[c�WbY[Z c[] l o dCxCp[Z�\3] u p o W�lha[Z(dCp[\ o ; �kjmZ _Q` d _ dC\3Z \ _ Z/z/] r z)iPlhz
Wbd ` \
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WbY[lnW u p[\&W : Z u dwc[Z o Z/c lha[c u Z(z�Ytlha[]g\ u \+iqd ` Y[d�� Wbd�z/d u : ]^a[Z�W3Y[Z/\&Z�iPlhz(W3d ` \+]^a d ` �
c[Z ` W3d u l��nZ ` lnW3]^dCatl o c[Z/z(]^\&]^dCa[\ l : dCpGW�]ga<WbZ ` lhz(W3]^dCa � � Y[]^\ \3d o pQW3]^dCa�]g\ : Z(\&W fw]^Z ��Z/c�lh\�l
c[Z(z/]^\&]^dCa �KWbYQZ/d ` Z(Wb]gz l _[_[` dClhz�Y ~C]ga � Y[]gz�Y WbY[Z : Z(a[Z r W3\�dhit]ga W3Z ` lhz(W3]^dCa1l ` Z � Z(]^xCY[Z(c4lhx<lh]ga[\&W
WbYQZ _ Z ` z/Z/]sfCZ(cmz/dh\&Wb\ � � Y[Z+p[\&Z `�u dwc[Z o�_Qo l ; \,l z ` ]gW3]^z l oU` d o Z
]^a WbYQ]^\�c[Z/z(]^\&]^dCa _[` dwz/Z(\3\ �
y Z/z(]^\&]^dCa[\ l : dCpQW$]^a<WbZ ` lhz
Wb]^dha u p[\ W : Z u lhc[Z!a[dhW�dha o ; dCa WbY[Z : lh\3]g\$dhi)W3Y[Z z(p `3` Z/a<W
\&WblnWbZ1dhiUWbYQZ _[` d : o Z u \&d o fw]ga[x[~ : pQW�l o \3d dCa � Y[Z
WbY[Z ` ~ � ]sWbY %@N&(L2J# 2R1�7�~M]sW ]g\ ��d ` W3Y � Y[] o Z
Wbd ]ga W3Z ` lhz(W lha[c � Y[Z
WbY[Z ` ~ �'% %@N&(L2?"-!8( �-% ( � %@N-1 /'( �'+L!=W'# 1
~']ga W3Z ` lhz(W3]^dCa2]^\ o ] �nZ o ; Wbd : Z
\3pQz/z/Z(\3\ iqp o �

����� � � � 	 ����� 	 �������

� Y[]g\+W3Y[Z/\&]^\+]^\4d ` xClha[]��(Z/c lh\4iqd o^o d � \ � � a | Ytl _ W3Z ` �w~ \3d u Z5c[Z(Wblh] o \4l ` Z _[` d fw]gc[Z/c dCa
: lhz � x ` dCp[a[c ` Z(\3Z/l ` z�Y ]^a u ]��GZ/c � ]^aQ]gWb]^lnWb]sfCZ�]^a<WbZ ` lhz
Wb]gdCa ~MpQ\3Z `�u dGcQZ o ]ga[x�lna[c ]^a<WbZ o^o ]gxCZ/a<W
p[\&Z ` ]^a<WbZ ` iPlhz(Z/\�� � a | Y[l _ WbZ ` �G~n\&Z(fCZ ` l owu dGc[Z o \ l ` Z']^a<W ` dGc[pQz/Z/c�\ _ Z/z(]gi ; ]^aQx�YQd � l�\ ; \ WbZ u
z lna u l��hZ ` lnW3]^dCatl o c[Z/z(]^\3]gdCa[\ l : dhpQW � YQZ(WbYQZ ` d ` a[dhW Wbd,]^a<WbZ ` lhz
W � ]sWbY$l1p[\3Z ` ]ga�l,xh]gfCZ(a
\3]sWbptl Wb]^dha��?V z/dCaQz ` Z
WbZ c[Z(z/]g\3]^dha _[` dwz/Z(c[p ` Z ]g\ _[` d fw]gc[Z/c Wbd xhp[]^c[Z�\ ; \&W3Z u c[Z(\3]gxCa[Z ` \
]^a�c[Z(W3Z `3u ]^aQ]^a[x � Y[]^z�Y dhi'W3Y[Z/\&Z u dwc[Z o \ ]g\)l _Q_[` d _Q` ] l WbZ,iqd ` WbYQZ/] ` l _[_[o ]^z/lnWb]gdCa�c[d u lh]ga��
� a | Ytl _ W3Z ` �[~ l�iqZ ��Z �[l u _[o Z/\4l ` Z�c[Z/\&z ` ] : Z/c ~�Wbd ] o^o p[\&W ` lnW3Z WbYQZ�c[Z/z(]^\3]gdCa _[` dGz(Z/c[p ` Z
lha[c5WbY[Z u dGc[Z o \6iqd ` c[] 4-Z ` Z/a<W l _[_[o ]^z l Wb]^dha l ` Z/lh\�� } d u Z�Z�� _ Z ` ] u Z/a<Wb\ l ` Z�c[Z/\&z ` ] : Z/c ]ga
| Ytl _ WbZ `  G~ W3d�YQZ o^_ Wbd fnl o ]gctlnWbZ�W3Y[Z u dwc[Z o \�� � a | Ytl _ WbZ ` ,Q~�c[Z(Wblh] o Z/c2c[]^\&z/p[\&\3]gdCa ]g\
_[` d fw]gc[Z/c ~Q]^a[z o p[c[]ga[x,l \3p u+u l ` ; dhi9WbYQZ)\3]gxCa[] r z lha<W z(dCa<W ` ] : pQW3]^dCaQ\ dhi9W3Y[]^\ ` Z/\&Z l ` z�Y!lna[c
l o ]g\&WOdhi Z��wWbZ(a[\3]gdCa[\OWbY[lnW � Z ` Z+a[dhW�c[]g\3z/pQ\3\3Z(c ]^a W3Y[Z4z/d ` Z _[` Z(\3Z/a<WblnWb]gdCa�dni WbYQZ u dwc[Z o
]^a | Ytl _ WbZ ` � � � Z o lnWbZ(c ��d ` ��]^\ _[` Z(\3Z(a W3Z/c ]ga | Ytl _ WbZ ` -G~ � Y[] o Z | Ytl _ WbZ ` K z(dCa<W�lh]ga[\�l
\3p u u l ` ; dhi�WbY[Z ` Z(\3Z/l ` z�Y�lha[c!l o ]^\ W6dhi _ dC\&\3] : o Z)W3d _ ]^z(\6iqd ` iqpQWbp ` Z � d ` � �
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� a WbYQ]^\ z�Y[l _ WbZ ` ~ \&d u Z : lhz � x ` dCp[a[c ��d ` � � ] ogo : Z _[` Z/\&Z/a<WbZ(c i ` d u W � d u lh]^a!\3p : l ` Z/lh\
dhi l ` W3] r z(] l o ]^a<WbZ o^o ]^xCZ(a[z/Z ` Z/\&Z l ` z�Y"# u ]��QZ(c � ]ga[]gW3] lnW3]gfhZ ]ga W3Z ` lhz(W3]^dCa2lhaQc p[\&Z `4u dGc[Z o ]ga[x �
� Y ` dCp[xCY[dhpQW�WbY[]g\Uc[]g\3z/pQ\3\3]gdCa ~ ��Z � ] ogo z o l ` ]gi ; WbY[Z ] u+_ d ` W�lha<W : lhz � x ` dhp[a[c4z/dCaQz/Z _ Wb\�WbYtl W
l ` Z)z/Z(a W ` l o Wbd1W3Y[ZOc[Z(fhZ o d _[u Z/a<W dhi9WbYQZ _[` d : o Z u � \&d o fw]ga[x u dwc[Z o \ ]^a WbY[]g\�WbYQZ/\3]g\ lha[c ��Z
� ] ogo dCpGW o ]ga[Z W3Y[Z u lh]ga l ` Z/lh\ dhi ` Z/\&Z l ` z�Y!W3d � Y[]gz�Y5W3Y[]^\ W3Y[Z/\&]^\ u l��hZ(\�l4z/dha W ` ] : pQWb]gdCa��

� ��� � ����
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V \ c[]^\&z/p[\&\3Z/c ]ga | Ytl _ W3Z ` � ~ u p[z�Y dni�WbY[Z Z �G]^\&W3]^a[x � d ` ��dha u ]��GZ/c �K]^a[]sWb] l Wb]gfhZO\ ; \&W3Z u \
Ytlh\ : Z(Z/a c[]sfG]gc[Z/c : Z(W ��Z/Z(a W � d u lh]^a \3p : x ` dCp _ \����)a[Z�x ` dCp _ ]ga fhd o fhZ/\ a[lnWbp ` l o o lha �
xCptlnxCZ ` Z/\&Z l ` z�Y[Z ` \$iqdGz(p[\3Z(cRdCa u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ�c[]^l o dCxhp[Z u dwc[Z o \4lha[c dCa u lhatlnxC]^a[x
WbYQZ ]^a<WbZ ` lhz
Wb]gdCa � Y[]gz�Y u p[\ W W�l��hZ _[o lhz/Z � Y[Z/a u p o W3] _[o Z _ l ` W3]^Z/\ l ` Z � d ` � ]^a[x$W3dCxCZ
WbY[Z `
dCa l+W�lh\ � � � Y[Z \&Z/z/dha[c x ` dhp _ ]^\�]^a<W3Z ` Z(\&W3Z/c ]^a o dwd � ]^a[x lnW \ _ Z/z/] r z _Q` d : o Z u c[d u lh]ga[\/~
lha[c W3Y[Z � l ; \�]^a � Y[]^z�Y u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ)WbZ(z�Y[a[]gvwpQZ/\�z lha o Z lhc W3d�] u+_[` d fhZ u Z/a<Wb\Od fCZ `

,
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Z��G]g\&Wb]ga[x�\ ; \&W3Z u \�� � Y[Z u dC\&W'aQdhW�l : o Z6\3p : x ` dhp _ YQZ ` Z�]^\'lna+d54M\&Y[dGdnW'dhi-W3Y[Z V � _[o lna[a[]^aQx
z/d u u pQa[]gW ; ~Gz(dCa[z/Z ` a[Z(c � ]sWbY�]ga<fCZ/\ Wb]gx<lnWb]ga[x1W3Y[Z)]^a<W ` dwc[p[z(W3]^dCa$dhi u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ WbZ(z�Y �
a[]gvwpQZ/\6]^a<W3d _[o lhaQa[]^a[x
\ ; \&WbZ u \ (qV o^o Z/a ~ ��/1/ � �F, p ` \&W3Z/]^a5lhaQc5�!z y Z `3u dhW3W/~ ��/1/ ,	�t� ; Z ` \(~
��/1/ K *
~tlna[c�WbY[Z ` Z o Z
fhlna W�]g\3\3pQZ/\ � Y[]^z�Y�l ` ]g\3Z �

�
	��
	�� � ��������������������� ���"!#�$�%�"�'&"(#)#*+�

�)a[Z�dhiMW3Y[Z r[` \&W _ l _ Z ` \ W3d,]ga<W ` dwc[p[z(Z�W3Y[Z WbZ `&u � u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ�� � ln\ :<; j l o �hZ ` lna[c
j�Y[]sW3W�l��hZ ` ( ��/�/ � * � � a1W3Y[]^\ � d ` � ~ u ]��GZ/c �K]^a[]sWb] l Wb]gfhZUY p u lha � Y p u lha cQ] l o dCxCp[Z']^\ u dGc[Z o Z(c
:<; Z �Ql u ]ga[]^aQx WbYQZ1c[] 4MZ ` Z/a<W u Z(W3Y[dwc[\ :<; � Y[]^z�Y z(dCa<W ` d o z lna : Z,W ` lna[\&iqZ `3` Z(c i ` d u dCaQZ
z/dha fhZ ` \blha<W1W3d5lha[dhW3Y[Z ` � � Y[Z _ l _ Z ` z o lh\3\&] r Z(\OatlnWbp ` l o�o lha[xCptlnxCZ pQW&WbZ ` lha[z(Z/\�]^a<Wbd�iqdCp `
x ` dCp _ \(~9lha[c ]^cQZ/a<Wb] r Z/\ � YQZ(WbYQZ ` d ` aQdhW)WbYQZ
\ _ Z l��nZ ` d ` YQZ l ` Z ` Ytlh\Oz(dCa<W ` d o lni W3Z ` Z/lhz�Y
W ; _ Z�dhi�pQW3W3Z ` lha[z/Z�Ytln\�dwz/z(p `3` Z/c"#

� lh\&\3Z ` Wb]gdCa"#�\ _ Z/l��hZ ` z(dCa<W ` d o ~[p[a o Z/\&\ ` Z/\ _ dCaQ\3Z�Wbd+l
vwpQZ/\&W3]^dCa

� z(d u u lha[c:#U\ _ Z l��nZ ` z/dCa<W ` d o

� v p[Z(\&Wb]gdCa"#'\ _ Z l��hZ ` z/dha W ` d o ~[p[a o Z/\&\ ` Z/\ _ dCaQ\3Z�Wbd+l+v p[Z(\&W3]^dCa5d ` z/d u u lha[c

� _[` d u+_ W #�Y[Z/l ` Z ` z/dCa<W ` d o

j l o �hZ ` lhaQc j�Y[]sW3W�l��hZ ` ( �J/1/ � *'l o \&d,cQ]^\3z(p[\3\�( �-%�1�7X7X#R"$%A(*! �D2 ]ga c[]^l o dhxCp[Z/\(~wlha[c$]ga<fCZ/\ �
Wb]gx<lnW3Z � N ��c[] l o dCxCpQZ _ l ` W3]^z/] _ lha<Wb\ u ]gxCY<W cQZ/z/]gc[Z�W3d ]^a<W3Z `3` p _ W l1\ _ Z l��nZ ` � � Y[Z ; _Q` Z/\&Z/a<W
W ��d _ dh\3\3] : ] o ]gW3]^Z/\ � � i�l o ]^\&W3Z/a[Z ` ]ga<WbZ `&` p _ Wb\ : Z(z lhp[\&Z Y[Z�]^\�p[a[\&p ` Z1l : dhpQW�W3Y[Z�W ` pGWbY dhiUl
\ _ Z l��hZ ` B \ \ W�lnW3Z u Z/a<W d ` r aQc[\6]gW l u : ]gxCp[dCp[\(~QY[ZO]g\ \bln]^c$W3d
Ytl fCZ�l _[` d : o Z u � ]sWbY ( �646!87XH

���'%)(*! �-,0#3�'+V(@% � ���)a!W3Y[Z1dnWbY[Z ` Ytlna[c ~-lha�]ga W3Z `&` p _ W3]^dCa5dwz/z/p ` \ : Z/z/lhp[\&Z1dhi "$+ ���.,0#3�'+V(@% �
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z/dha[z/Z ` a[\ � Y[Z(a W3Y[Z o ]g\&W3Z/a[Z ` : Z o ]gZ(fCZ(\)WbYtl W)WbY[Z
\ _ Z/l��hZ ` B \ _[` d _ dC\&Z/c xCd<l o ]^\)pQa[z o Z l ` d `
_[` Z/\3Z(a<Wb\)lna5d : \&Wblhz o Z �

� Y[]^\ c[]g\&W3]^a[z
Wb]^dhaR]^\�\&d u Z � YtlnW ` Z o l WbZ/c W3d2W3Y[Z ]^c[Z/l dhi,\3Z _ l ` lnW3]^a[x cQ] l o dCxCp[Z lna[c
W�ln\�� ]^aQ]gWb]^lnWb]sfCZn~ lh\ _[` Z/\3Z(a<WbZ/c : ; | Y p � | l `3` d o^o lhaQc', ` d�� a0( ��/�/ - * � { ` ]gd ` Wbd | Y p �
| l `&` d ogo lha[c , ` d�� a B \ ��d ` � ~ ` Z/\&Z l ` z�Y[Z ` \Uc[]g\3z/pQ\3\3Z(c1WbYQZ�z(dCa[\&W ` p[z
Wb]gdCa1dhi u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ
\ ; \ WbZ u \ (PZ � x �s~ (qjml o �nZ ` lhaQc5j�Y[]sW3Wbl��hZ ` ~ ��/�/ � � }Gu ]gW3Y lha[c�D�] _[_ ~ ��/�/ � � / p[]ga[a ~ ��/�/ , * *
� ]gW3Y[dCpQW u l�� ]^a[x W3Y[]^\4c[]g\&Wb]ga[z(W3]^dCa � y ]^l o dhxCp[Z�]ga[]gW3] lnW3]gfCZ$]^a<fCd o fCZ(\ z(dCa<W ` d o dhi W3Y[Z���! �
!�4QCK! �-B'1�7 2��'%A(*! � :<; l _ l ` Wb]^z(] _ lna W/~ � Y[] o Z+Wblh\�� ]ga[]gW3] lnW3]gfCZ ` Z(iqZ ` \�Wbd!W3Y[Z$z(dCa<W ` d o dhi WbYQZ
C�#&7�7 1 �-%-"$7 !��0+L1 � H*2R!8+VBR( �&W�"$7 !RCK1K2K2
~ � ]gW3Y : dhW3Y _ l ` W3]^z/] _ lha<Wb\ � d ` � ]^a[xOWbdhxCZ(W3Y[Z ` Wbd�lhz�YQ]^Z(fhZ
\3d u Z,xCd<l o � | Ywp � | l `&` d ogo lhaQc�, ` d � a \&p[xCxCZ(\&W)W3YtlnW�\ ; \&W3Z u \ WbY[lnW u dGcQZ o dCa o ; l$\3]ga[x o Z
WbY ` Z lnc�dhi z/dCa<W ` d o iPlh] o Wbd!lhz(z/dCp[a<W�iqd ` WbYQZ+] u _ d ` W�lha<W�c[] 4MZ ` Z/aQz/Z : Z
W � Z(Z/amW3Y[Z+z lh\&Z ]ga
� Y[]gz�Y l!z(dCa<fCZ ` \blna W1]^\�\3] u _[o ; _ dC]^a<W3]^a[x dCpQW,l � l � ]^a WbY[Z+dhW3Y[Z ` z/dCa<fhZ ` \3lha<W B \ _[o lha[\/~
lha[c WbY[Z)z/lh\3Z ]^a � Y[]gz�Y�WbY[Z�z/dCa<fhZ ` \3lha<W�]^\ lnz(Wb]sfCZ o ; \3p[xhxCZ/\ Wb]^aQx
lha l o WbZ ` atlnW3]gfCZ�z/dhp ` \&Z)dhi
lhz
Wb]^dha��

� a � ]gxCp ` Z4� � � ( i ` d u | Y p � | l `3` d o^o lha[c%, ` d�� a ( ��/1/ -�* *
~9pGW3WbZ ` lhaQz/Z/\ (A� : *Olha[c (A�hz *
] ogo p[\ W ` lnWbZ'WbY[]g\Uc[] 4MZ ` Z/aQz/Z � � a9(P� : *�~<lhxCZ(a W'V ]^\�Wbl�� ]^a[x)d fhZ ` dCa o ; W3Y[Z6c[]^l o dCxhp[Z ]ga[]gW3] lnW3]gfCZn~
� Y[] o ZO]^a%(P�hz *�~[]gW Ytln\ Wbl��hZ(a : dhW3Y5W3Y[Z�c[] l o dCxCp[Z�]^a[]sWb]^lnWb]sfCZ)lna[c5Wblh\��$]^a[]sWb] l Wb]gfhZ �

@UfCZ/a W3Y[dCp[xCY!WbY[Z ` Z ]g\�\ Wb] ogo c[]^\&z/p[\&\3]^dha � ]gW3Y[]^a5WbY[Z r Z o c l : dCpQW W3Y[Z u dC\ W)l _Q_[` d _Q` ] �
lnW3Z$c[Z r a[]gW3]^dCa iqd ` ]^a[]sWb] l Wb]gfhZ�( 1�d fw]gz �mlhaQc } pQW&WbdCaM~ ��/1/ - � | dCY[Z/a Z
W
l o �g~ ��/1/ K *
~ u lha ;
\ ; \ WbZ u \
l ` Z : Z/]ga[x : p[] o W,lha[c o l : Z ogo Z/c�lh\ u ]��QZ(c � ]ga[]gW3] lnW3]gfhZ \ ; \&W3Z u \/~ lh\ o dCa[x�lh\,W3Y[Z ;
l ogo d��2WbY[Z�p[\3Z ` lha[c+\ ; \&W3Z u WbdOW�l��hZ WbY[Z ]^aQ]gWb]^lnWb]sfCZ Wbd�z/dCa<W ` d o Z/]sWbY[Z ` WbY[Z c[]^l o dCxhp[Z d ` WbYQZ
_[` d : o Z u \&d o fw]^aQx+cQp ` ]ga[x
WbY[Z _[` dGz(Z/\3\&]^a[x �
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( � * } # � � lha<W�W3d4Wbl��hZ�1 2 { Wbd+\blnW3]^\&i ; u ; \&Z u ]^atl ` z/dCp ` \3Z ` Z(vwpQ] ` Z u Z(a<W �
(J��* j�Y[d+]^\ WbZ/lhz�Y[]ga[x 1 2 { �
(A�Cl *�V # y ` � }Gu ]gW3Y�]^\ WbZ/lhz�Y[]ga[x�1 2 { �
(A� : * V #�� dCp z lha B W6Wbl��hZ 1 2 { WbY[]g\ \3Z u Z(\&WbZ ` : Z(z lhp[\&Z ; dCp5Ytl fCZ(a B W Wbl��hZ(a!V � ~ � Y[]^z�Y ]g\

l _[` Z ` Z(v p[]^\&]gWbZOiqd ` W3Y[Z�z/dCp ` \3Z �
(A�hz * V #�� dCp z lha B W6Wbl��hZ 1 2 { WbY[]g\ \3Z u Z(\&WbZ ` : Z(z lhp[\&Z ; dCp5Ytl fCZ(a B W Wbl��hZ(a!V � ~ � Y[]^z�Y ]g\

l _[` Z ` Z(v p[]^\&]gWbZOiqd ` W3Y[Z�z/dCp ` \3Z �
� � dCp o c \&p[xCxCZ(\&W5WbYtl W ; dCp Wbl��hZ \3d u Z dhWbYQZ ` \3Z u ]gatl ` z/dCp ` \3Z Wbd \bl Wb]^\ i ;R; dhp `
` Z/v p[] ` Z u Z/a<W ~Glha[c \3]gxCa$p[\ lh\�l o ]g\&W3Z/a[Z ` iqd ` 1 2 { ]si ; dCp B ` Z ` Z l ogo ; ]ga<WbZ ` Z/\ WbZ/c�]ga ]sW �

� ]gxCp ` Z�� � � # � o^o p[\&W ` lnW3]^a[x cQ] l o dCxCp[ZOlna[c5Wblh\��$]^a[]sWb] l Wb]gfhZ

�!d ` Z ` Z/z(Z/a<W o ; ~[jml o �nZ ` ~ 2 ]gW u lha$lha[c�WbY[Z(] ` z(d o^o Z lhxhp[Z/\�(qjml o �nZ ` Z(W6l o �s~ ��/�/ - : *�Y[l fhZ
c[Z(\3]^xha[Z/c WbY[Z+{-V>��V y � } @ \ ; \ WbZ u ~kl5xCZ(a[Z ` l o i ` l u Z � d ` ��iqd ` Z(fnl o ptlnW3]^a[x�\ _ d �nZ/a�c[] l��
o dhxCp[Z4lhxCZ(a<Wb\�� � Y[Z : lh\&]^z
]^cQZ l ]^\)Wbd u Z lh\&p ` Z4W�ln\�� \&p[z/z(Z/\3\1lha[c c[] l o dCxCpQZ z/dC\ W ~�p[a[c[Z `
WbYQZ1lh\&\3p u+_ W3]^dCa�WbY[lnW u l �G] u ] �/]^aQx1WbY[Z�iqd `&u Z ` lha[c u ]ga[] u ]��(]^a[x�WbY[Z o lnW&WbZ ` � ] o^oMo Z lnc W3d
l
Y[]^xhY o Z(fhZ o dhikp[\3Z ` \3lnWb]g\&iPlhz
Wb]gdCa��

�)a[Z dhi�W3Y[Z5l _[_[o ]^z/lnWb]gdCa[\1dni�W3Y[]^\ i ` l u Z � d ` �mY[lh\ : Z(Z/a2Wbd Z u+_ ] ` ]^z/l o^o ; c[Z(W3Z `3u ]^aQZ
WbYQZ fnl o p[Z6dhiMl u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ c[]^l o dCxhp[Z \&W ` lnW3Z/x ; ~wlh\'z/d u+_ l ` Z/c
Wbd,lO\ ; \&W3Z u � ]^aQ]gWb]^lnWb]sfCZ
c[Z(\3]^xha ( j l o �hZ ` Z(W�l o �g~ �J/1/ -hl * � � Y[Z/] ` \ ; \&W3Z u � ]^aQ]gWb]^lnWb]sfCZk\&W ` lnWbZ(x ; �3lnz/v p[] ` Z/\9]gaQiqd `3u lnW3]^dCa
]^a1\ u l o^o ]^aQz ` Z u Z(a<Wb\'lha[c1z/dCa[\ W ` lh]^a[\kWbY[Z pQ\3Z ` W3dO\3]ga[x o Z ��d ` c4pQW&WbZ ` lha[z(Z/\ � Y[dC\&Z6z/dCa<W3Z/a<W
]^\kZ�� _[o ]^z/]sW o ; _[` d u _ W3Z/c1iqd ` ~�� � Y[] o Z W3Y[Z u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZU\ W ` l WbZ/x ; � o Z(W3\kWbYQZ p[\3Z ` z/dha W ` d o
WbYQZ
c[] l o dCx[~%c[dwZ/\3a B W _[` d fG]gc[Z
]^aGiqd `3u lnWb]gdCa5p[a o Z(\3\)W3Y[Z
p[\3Z ` lh\�� \Oiqd ` ]gW ~ lha[c l ogo d�� \ WbYQZ
p[\&Z `�` lha[c[d u lhz/z(Z/\3\�Wbd l o^o W3Y[Z l _[_[o ]gz lnW3]^dCa)iqpQa[z(W3]^dCatl o ]gW ; � ]gW3Y1pQW&WbZ ` lha[z(Z/\kW3YtlnW�z/d u : ]^aQZ
l
\3Z
W dhik]^aGiqd `3u lnWb]gdCa ` Z/v p[] ` Z u Z/a<W3\����
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� ]^xhp ` Z � � ��\&Y[d�� \+Z �Ql u _Qo Z/\ i ` d u @ 2 $ � } ( @ u ln] 2 $'dC]^z(Z � a<WbZ ` lhz
Wb]gfhZ } ; \&WbZ u *,W3d
] ogo p[\ W ` lnWbZ WbY[ZOcQ] 4-Z ` Z(a[z/Z : Z(W ��Z/Z(a5W3Y[Z)W ��d l _[_[` dClhz�Y[Z/\ ( j l o �hZ ` Z(W l o �s~ ��/1/ -hl * � � a�WbY[]g\
_ l _ Z ` ~[Z�� _ Z ` ] u Z/a<Wb\�l ` ZOc[Z/\&z ` ] : Z(c!]ga � Y[]^z�Y p[\&Z ` \�l ` Z�lh\��nZ/c!W3d _ Z ` iqd `&u WbY ` Z/ZO\&] u+_[o Z
W�ln\�� \O]^a<fCd o fw]^a[x ` Z(W ` ]gZ(fw]^a[x�]gaQiqd `&u lnW3]^dCa i ` d u Z � u lh] o u Z/\3\3lhxCZ(\)fG]^l$WbY[Z W3Z o Z _ Y[dha[Z � � a
WbYQZ/\3Z�Z�� _ Z ` ] u Z/a<Wb\(~wW3Y[Z \ ; \&W3Z u � ]^aQ]gWb]^lnWb]sfCZ�\&W ` lnWbZ(x ; ]^\'lnz(Wbp[l o^o ; iqdCp[aQc4W3d : Z \3p _ Z ` ]^d ` W3d
WbYQZ u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ \ W ` l WbZ/x ; ~ : lh\&Z/c5dCa�WbY[Z _ Z ` iqd `3u lha[z(Z)iqp[a[z(W3]^dCa c[Z ` ]sfCZ/c5p[\&]^a[x
WbYQZ
{-V>��V y � } @ i ` l u Z � d ` � � � Y[Z,lhpQW3Y[d ` \�\ _ Z(z/p o lnWbZ�WbY[lnW WbY[Z ` Z�l ` Z�W ��d u lh]^a z/lhp[\3Z(\�iqd `
WbYQ]^\ ( _ Z ` Ytl _ \�z/dCpQa W3Z ` � ]^a<W3p[]gW3]gfCZ * r a[c[]ga[x � � ] ` \&W/~9z/p `&` Z/a<W,\ _ Z/Z(z�Y ` Z(z/dCxCaQ]��/Z ` \,l ` Z4a[dnW
_ Z ` iqZ(z(W/~ lha[c ` Z(z/dCxha[]gW3]^dCa,Z `3` d ` \'l ` Z u d ` Z�z/d u+u dCa � ]sWbY WbYQZ u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ�\&W ` lnW3Z/x ; ~
\3]ga[z/Z6W3Y[Z p[\3Z ` ]g\�i ` Z/Z6W3d�pQ\3Z�l o Z/\&\ ` Z/\ W ` ]gz(W3Z/c4fCdwz l : p o l ` ; � � YQZ�\&Z/z/dha[c _[` d : o Z u ]g\UWbYtl W
p[\&Z ` \ dhiOW3Y[Z u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ�\&W ` lnW3Z/x ; l ` Z�dhi WbZ(a p[a[\3p ` Z dhi � YtlnW�W3Y[Z ; \3Y[dhp o c \3l ;
lnW lha ; xC]sfCZ/a u d u Z(a<W ~ \3]^aQz/Z WbY[Z ; l ` Z5a[dhW l � l ` Z5dhi W3Y[Z \ ; \&W3Z u B \ z l _ l : ] o ]gWb]gZ/\
lna[c
o ] u ]sW�lnW3]^dCaQ\��

j l o �hZ ` Z(W,l o � ( �J/1/ -hl * _[` d _ dC\&Z
WbYtlnW WbY[Z u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ�\&W ` lnW3Z/x ; ]g\Ol u d ` Z4l _ �
_[` d _[` ]^lnWbZ�WbZ(z�Y[a[]gvwpQZ1iqd ` 1 : "-1�7�(*1 �_CK1=/�p[\3Z ` \ � � Y[]g\ ]g\�\&p _[_ d ` W3Z/c :<; WbY[Z(] ` r a[c[]ga[x W3YtlnW ~
dCa$W3Y[Z o lh\&W dhi9WbY[Z�WbY ` Z/Z Wblh\�� \ ]ga$WbY[Z Z�� _ Z ` ] u Z(a W/~Qp[\&Z ` \6dhi9WbY[Z u ]��QZ(c � ]ga[]gW3] lnW3]gfhZ \&W ` lnW �
Z/x ; ` Z _ d ` WbZ/c!Y[]^xhY[Z ` z/dha r c[Z(a[z/Z � Y[Z/a ln\��hZ(c ]gikWbY[Z ; � a[Z � � Ytl W�W3d \3l ; W3d W3Y[Z1lnxCZ/a<W �
/ Z/a[Z ` l o p[\&Z ` \bl Wb]^\ iPlhz(W3]^dCa l o \3d4] u _[` d fCZ/c5d fCZ ` W3] u Z �

�!d ` Z ` Z(z/Z(a W � d ` �+i ` d u WbYQ]^\ x ` dCp _ Ytlh\ u d fCZ(c�Wbd�� l ` c$W3Y[Z cQZ/\3]gxCa�dhi \ ; \&W3Z u \ WbYtl W
z lna � / ��"$%kWbYQZ/] ` c[] l o dCxCpQZ,\ W ` l WbZ/xh]^Z/\ c[p ` ]ga[x$W3Y[Z z/dhp ` \&Z
dhi�WbY[Z
cQ] l o dCxCp[Z � � Y[Z
\ ; \ WbZ u
z lna \3Y[]si W�l u dCa[x \ ; \&WbZ u �K]^a[]sWb]^lnWb]sfCZh~ p[\3Z ` � ]ga[]gW3] lnW3]gfhZ!lna[c u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ�\&W ` lnW3Z/xC]gZ/\/~
lha[c4z/lha+l o \&dOz/dCa r[`3u � Y[lnW']gW�Y[lh\�Y[Z l ` c
i ` d u l)p[\3Z ` B \�pGW3WbZ ` lhaQz/Z6Z�� _[o ]^z(]gW o ; ~n] u+_[o ]gz/]gW o ; ~
d ` a[dnW lnW l o^o � � a+l _ l _ Z ` :<; 2 ]gW u lna4lha[c+{�lha9( �J/1/1/ *�~C]gW � lh\'\3Y[d�� a+WbYtlnW�W3Y[Z \&Wblha[ctl ` c
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( } � *�V #GD�]J~ @ o fw]^\�Y[Z ` Z � � dCp�Ytl fCZ? a[Z ��lha[c�� p[a ` Z/lhc u Z/\&\blhxhZ/\�]^a
; dCp ` ]ga : d � � } l ; � Z _ Z lnW�Wbd ` Z _ Z/lnW,W3Y[]^\ u Z/\&\blhxCZn~kd ` \3l ; � Z lnc ~
} p u+u l ` ]��(Zh~Gd ` �CB u c[dCa[Z�Y[Z ` Z �
e #;� Z lhc �
V # } Z o Z(z(W :<; | dCa<WbZ(a W�d ` {�dC\3]sWb]^dha��
e # | dCa<W3Z/a<W �
V # } Z o Z(z(W :<; } Z/aQc[Z ` d `�} p : �&Z/z(W �
e # } Z(a[c[Z `
V #[j�Y[]gz�Y } Z/a[c[Z ` �
e # � ] u �

V # � Y[Z u Z/\&\blhxCZ+i ` d u � ] u ]g\1l : dCpGW4�!Z(Z(Wb]ga[x � d u d `3` d � � � Y[Z
u Z(Z(W3]^a[x
Wbd u d `&` d�� ]^\ lnW � �.# �C� ]ga!� y �  � , �

(J� � *�V #;D�]J~ @ o fw]g\6Y[Z ` Z � �CB fhZ,xhdhW ; dCp `�u lh] o �
e #;� Z lhc u Z u ; u Z/\&\blhxCZ(\�i ` d u � ] u �

V # � Y[Z u Z/\&\blhxCZ+i ` d u � ] u ]g\1l : dCpGW4�!Z(Z(Wb]ga[x � d u d `3` d � � � Y[Z
u Z(Z(W3]^a[x
Wbd u d `&` d�� ]^\ lnW � �.# �C� ]ga!� y �  � , �

� ]^xCp ` Z�� � �.# } ; \ WbZ u �K]^a[]sWb] l Wb]gfhZ lhaQc u ]��GZ/c � ]^aQ]gWb]^lnWb]sfCZ c[] l o dCxCpQZ \&W ` lnW3Z/xC]gZ/\
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fCZ ` \&]^dCa�dhi�l1W ` lh]ga$\&z�Y[Z/c[p o Z ` Z
W ` ]^Z(fnl o \ ; \ WbZ u � lh\ dCpQW _ Z ` iqd `3u Z/c :<; lha lhctl _ W�l : o Z fCZ ` �
\3]gdCa
]^a � YQ]^z�Y4p[\3Z ` \ ��Z ` Z�l : o Z W3d�lhc �&p[\ W�WbY[Z6]ga[]gW3] lnW3]gfhZ lhaQc
z/dCa r[`3u lnWb]gdCa \&W ` lnW3Z/xC]gZ/\ � � a
l+iqd o^o d�� �Kp _!_ l _ Z ` :<; 2 ]gW u lha!lha[c {klha (A�h�C�C� *�~tWbY[Z�2 � 2�%F1 � p[\&Z/\ o Z l ` a[]^a[x4WbZ(z�Y[a[]gvwpQZ/\
Wbd5lha<W3]^z/] _ lnW3Z1\ _ Z/Z(z�Y ` Z/z/dhxCa[]gW3]^dCa _[` d : o Z u \�lha[c W3d lhc �&p[\ WOWbY[Z4c[]^l o dCxhp[Z1\ W ` l WbZ/x ; lhz �
z/d ` c[]ga[x o ; � � Y[]g\+\ ; \&WbZ u l o \&d lhz�Y[]^Z
fCZ(\ ] u _[` d fCZ/c _ Z ` iqd `3u lha[z(Z�d fhZ ` l a[dCa � lhctl _ W3]gfhZ
\ ; \ WbZ u � � a _ l ` W3]^z(p o l ` ~hWbYQZ Wblh\��1\3p[z(z/Z/\&\ ` l WbZ6dCa lO\3Z(W�dhi%W ` lh]^a4\3z�YQZ/c[p o Z ` Z(W ` ]^Z
fnl o W�ln\�� \
] u+_[` d fhZ/c�i ` d u �h� � Wbd ,  � �

D�d���Z(fCZ ` ~QW3Y[Z�d fhZ ` l o^o l _[_Q` d<lhz�Y$]^a4WbY[Z(\3Z _ l _ Z ` \ ]^\'\&W3] ogo Wbd�Ytl fCZ�W3Y[Z \ ; \&WbZ u : Z(Ytl fCZ
lhz(z/d ` c[]^a[x4Wbd+dCa[Z�dhiUl r �GZ(c \3Z
W dhi�c[] l o dCxCpQZ)\&W ` lnW3Z/xC]gZ/\/~ ` lnWbY[Z ` W3Ytlha W ` Z lnW3]^a[x+Z lhz�Y!]^a �
c[]sfG]gc[ptl o \&]gW3ptlnWb]gdCa
\3Z _ l ` lnWbZ o ; � � a+z/dha W ` lh\ W ~ WbY[]g\ W3Y[Z/\&]^\ � ] ogot_[` Z(\3Z(a W ]^a[\ WbZ/lhc$l�\&W ` lnW3Z/x ;
iqd ` c[Z(z/]gc[]^a[x � Y[Z
WbY[Z ` W3d4]^a<WbZ ` lhz
W ~tlnW�Z/lhz�Y!cQZ/z/]g\3]gdCa _ dC]ga<W ]^a�WbY[Z _[` dGz(Z/\&\��

�
	��
	 � � ��������� ������� �"� � � !#���.&��'�������+)

� Y[Z�xCZ/a[Z ` l o xCdCl o dhi ` Z/\&Z l ` z�Y�]^a u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ _Qo lha[aQ]^a[x�]^\�Wbd�c[Z
fCZ o d _ \ ; \&WbZ u \ WbYtl W
� ] ogo l o^o d�� W � d�d `,u d ` Z _[o lha[a[]ga[x lnxCZ/a<Wb\?(PY p u lha[\,d ` z(d u _ pQWbZ ` \C*OWbd � d ` � W3dCxCZ
WbY[Z `
Wbd�� l ` c�\3d o fG]ga[x l ` W3] r z(] l o ]ga<WbZ ogo ]gxCZ/a[z(Z _[o lna[a[]^aQx _[` d : o Z u \�# _Q` d : o Z u \6WbYtlnW�]^a<fhd o fhZ,WbYQZ
z/dha[\&W ` p[z
Wb]^dha!dhik\3Z(v p[Z/a[z(Z/\)dniUlhz
Wb]gdCa[\ WbY[lnW � ] ogo lhz�Y[]gZ(fhZ1l
\3Z
W dni�xCdCl o \ �

� Y ` dhp[xCY[dCpGW1WbYQZ _[o lha[a[]ga[x _Q` dwz/Z/\&\/~UW3Y[Z ` Z$]^\,l!aQZ/Z/c iqd ` ]ga W3Z ` lhz(W3]^dCa : Z
W � Z(Z/a WbYQZ
_[o lha[a[]ga[x lhxCZ(a<Wb\�� � Y[Z�]^cQZ l o \3]gW3ptlnW3]^dCa ��dCp o c : Z�dha[Z�]^a � Y[]gz�Y WbY[Z�]ga<WbZ ` lhz(W3]^dCa2lna[c
z/d�� d ` c[]^atl Wb]^dha�dhiUlnz(Wb]sfw]gWb]gZ/\ l ` Z�a[dhW�\ _ Z/z(] r Z(c�]^a!lhcQfnlhaQz/Zh~ : pGW l ` Z�]^a[\ WbZ lnc�lhc[l _ WbZ(c5W3d
WbYQZ _ l ` Wb]^z(p o l `�_Q` d : o Z u : Z(]^a[x�\3d o fCZ(c4lha[c Wbd�WbY[Z _ l ` W3]^z/] _ lha<Wb\�]^a<fhd o fhZ/c�� | dha W ` d o dhitWbYQZ
c[]^l o dCxhp[Z lhaQc dni�W3Y[Z W�lh\ ��Z �QZ(z/pQW3]^dCa z/dhp o c �tZ �G] : o ; _ lh\&\Oi ` d u dCa[Z _ l ` W ; W3d!lna[dhWbYQZ ` ~
W�l��w]ga[x+lhcQfnlha<W�lnxCZOdhi�W3Y[Z�\ _ Z/z(] r z�\&W ` Z(a[xhWbYQ\�dhi�WbYQZ�]ga[c[]sfG]gc[ptl o-_[o lna[a[]^aQx4lhxCZ/a<W3\��
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� � d�\ _ Z/z(] r z _ dC\&]gWb]gdCa _ l _ Z ` \ _[` d fw]^cQZ'lhaO]^a �Kc[Z _ WbY�]^a<fCZ(\&W3]^x<lnW3]^dCa dhi u ]��QZ(c � ]ga[]gW3] lnW3]gfhZ
_[o lha[a[]ga[x�]g\3\3pQZ/\�(PV o^o Z/a ~ �J/1/ � ��, p ` \&W3Z/]^a2lna[c2�!z y Z `3u dhW&W ~ ��/1/ , * � � YQZ o lnW&WbZ ` \&WblnWbZ(\
WbY[lnW WbYQZ��&d fCZ ` l o^o d : �&Z(z(Wb]sfCZOdhi ` Z/\3Z/l ` z�Y5dCa u ]��GZ/c � ]^aQ]gWb]^lnWb]sfCZ _[o lha[a[]ga[x (J� � {�* ]g\ Wbd
Z � �
_[o d ` Z _[` dGcQp[z(W3]gfCZ5\ ; a<WbYQZ/\3Z(\�dhi�WbY[Z5z/d u+_[o Z u Z/a<W�l ` ; \ W ` Z(a[xhW3Y[\$dhi : dhWbY Y p u lna[\$lna[c
u lhz�Y[]^aQZ/\'Wbd : p[] o c Z 4MZ(z(Wb]sfCZ _[o lhaQ\ u d ` Z v p[]gz � o ; lha[c � ]sWbY x ` Z/lnWbZ `�` Z o ]^l : ] o ]gW ; � � � W xhdGZ(\
dCa Wbd�]gc[Z/a<W3]gi ; W3Y[dC\3Z z/d u+_[o Z u Z/a<W�l ` ; \&W ` Z/aQxhWbY[\ ��j�Y[] o Z+Y p u lha[\1l ` Z6� : Z(W&WbZ ` lnW�iqd ` �
u p o lnWb]ga[x�WbYQZ _Qo lha[aQ]^a[x�W�ln\�� \/~�� u lhz�Y[]ga[Z/\,l ` Z%� : Z(W&WbZ ` l W,\ ; \&WbZ u l Wb]^z4\&Z l ` z�Y[Z/\ dni WbYQZ
\ _ lhz/Z(\�dhi _ dC\3\&] : o Z _[o lhaQ\����

, dhW3Y�dhiUW3Y[Z/\&Z _ l _ Z ` \ _[` Z(\3Z/a<W�l4a p u : Z ` dhiU]g\3\3pQZ/\�W3YtlnW l ` ]g\3Z�]^a5c[Z(\3]^xha[]^a[x u ]��GZ/c �
]^aQ]gWb]^lnWb]sfCZ _[o lhaQa[]^a[x
\ ; \&WbZ u \ ��V u dha[x
WbY[Z(\3Z�l ` ZOW3Y[ZOiqd o^o d � ]ga[x _ dC]^a<W3\�#

� \ _ Z(z/] r z lnW3]^dCa dhi���� 7:
 Z��Qlhz
W o ; WbY[Z�\ ; \ WbZ u lha[c5p[\3Z ` \&Y[dCp o c z/d u+u p[a[]gz lnW3Zh~tlna[c
� Ytl W�W3YtlnW z(d u u p[a[]^z/lnWb]gdCa�\&Y[dCp o c o dGd � o ] �hZ �

� ` Z/xC]g\&W ` lnWb]gdCa�dhikz/dCa<W3Z��wW � YQZ/a5dCa[Z _ l ` W ; ]^a<WbZ `3` p _ Wb\6W3Y[Z�dhWbY[Z ` �

� Z(a[\3p ` ]^a[x�W3YtlnW : dhW3Y _ l ` Wb]gZ/\ \&Ytl ` Z1WbY[Z ` Z/\ _ dha[\3] : ] o ]gW ; ]^a<fhd o fhZ/c ]^a!WbY[Z1Wblh\�� ~9lna[c
l ` Z)iqp o^o ; l � l ` Z�dhi�WbY[Z ` Z/\ _ dCa[\&] : ] o ]sWb]^Z(\ dhikZ lnz�Y _ l ` W ; �

� Y[Z/\&Z�]^\&\3p[Z(\1lna[cmdhW3Y[Z ` \1l ` Z4]^c[Z(a<Wb] r Z/c ~ : pQW,a[dhW ` Z(\3d o fCZ(c ]^a WbYQZ/\3Z Z l `&o ; _ l _ Z ` \ �
� Y[Z(\3Z l ` Z z ` pQz/] l o z(dCa[z(Z ` aQ\/~�a[dhW5dCa o ; ]^a�WbY[Z c[Z/\&]^xCa dhi u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ�"$+ ��� �-( �&W
\ ; \ WbZ u \/~ : pGW�]ga5lha ; \ ; \&W3Z u p[\&]^a[x u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ WbZ/z�YQa[]^v p[Z(\��

� a$lnc[c[]gW3]^dCa W3dOWbY[Z(\3Z u dC\ W o ; WbYQZ/d ` Z(Wb]gz l oQ_ l _ Z ` \(~<WbY[Z ` Z Ytlh\ : Z/Z/a \3d u Z ��d ` �
dCa4] u �

_[o Z u Z/a<Wb]ga[x \ _ Z(z/] r z u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ _[o lhaQa[]^a[x4\ ; \ WbZ u \ � �)a[Z,dhi�W3Y[Z u dC\ W�aQdhW�l : o Z�dhi
WbYQZ/\3Z ]g\kWbYQZ � ��V � 1 } _[` d �&Z/z(W'i ` d u W3Y[Z6e�a[]gfhZ ` \&]gW ; dhi ��dwz�Y[Z/\ WbZ ` ( � Z ` xhp[\3dCaM~<V o^o Z/a
lna[c
�!] o^o Z ` ~ �J/1/ , * � � Y[Z,lh] u dhi�W3Y[]^\ Z/aQc[Z l fCdhp ` ]^\6W3d _[` dGcQp[z/Z,l+iqp ogo ; ]^a<WbZ(x ` lnW3Z/c _[o lna[a[]^aQx
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\ ; \ WbZ u W3YtlnW']^\'z/l _ l : o Z6dhi pQa[c[Z ` \&Wblha[c[]ga[x,\ _ d��hZ/a$lha[c4W ; _ Z(c$atlnW3p ` l oto lha[xhptlhxCZn~<lha[c+dhi
u lhatlhxC]ga[x4]^a<WbZ ` lhz
Wb]gdCa � ]gWbY�l+pQ\3Z ` WbY ` dCp[xCY�l+x ` l _ YQ]^z l o p[\3Z ` ]^a<W3Z ` iPlnz/Z � � Y[Z l _Q_[o ]gz l��
Wb]gdCa�c[d u lh]^a�]^a<fhd o fhZ/c Ytln\ : Z/Z(a1WbYtl Wkdnit\3z�Y[Z(c[p o ]^a[x�W ` lna[\ _ d ` WblnWb]gdCa�]^a,l ` lh] og` d<lhcOi ` Z/]^xhY W
\ ; \ WbZ u � V o lnWbZ ` \ ; \&W3Z u ~�M�� >���P���MON-1���!RCKN-1K2�%�1�7�> �-%F1�7 �&C�%A(@B'1���+ ��� �-( �&W\P;�R2�%�1 � ( � Z ` �
xCp[\&dCa lhaQc V ogo Z/aM~ ��/�/ K *
~%lnW&WbZ u _ W3\�W3d$]^aQz/d `&_ d ` lnWbZ u d ` Z ` Z/l o ]g\&Wb]gz�lha[c u d ` Z�z/d u _[o Z��
_[o lha[a[]ga[x�W�lh\ � \,]ga WbY[Z o dhxC]^\ Wb]^z(\)c[d u lh]ga�� � ]gxCp ` Z
� � ��\&Y[d�� \1lha�lhz
Wbptl o c[] l o dCxCp[Z,i ` d u
WbYQZ � � V � 1 } � /  
\ ; \ WbZ u ( � Z ` xCpQ\3dCa ~ V o^o Z(a5lha[c��!] ogo Z ` ~ ��/1/ , * � � Y[]g\ ��d ` ��Z(\&Wbl : o ]g\3Y[Z(c
l c[] l o dCxCpQZ � : lh\3Z(c2l _[_[` d<lhz�Y lh\4lha2Z 4-Z/z
Wb]sfCZ�WbZ(z�Y[a[]^v p[Z iqd ` ]ga<WbZ ` lhz(W3]gfhZ _[o lhaQa[]^a[x lna[c
Z u+_ Ytln\3]��(Z/c W3Y[Z a[Z(Z/c iqd ` z(d u u p[a[]^z/lnWb]gdCa : Z
W � Z(Z/a�lhpQWbd u lnW3Z/c lna[c Y p u lna _[o lhaQa[Z ` \
]^a5lha Z(a fw] ` dCa u Z/a<W�]^a � Y[]gz�Y!aQZ/]gW3Y[Z ` ��dCp o c : ZOfCZ ` ; \3pQz/z/Z(\3\ iqp o l o dCa[Z �

V a[dnWbY[Z `�` Z o Z(fnlha<W _[` d �&Z/z(W�]g\ | d � lha[c�$'Z o dC\3d B \ ��d ` ��dha5z/lh\3Z � : ln\3Z/c u ] o ]sW�l ` ; iqd ` z(Z
c[Z _[o d ; u Z(a<W _[o lha[a[]ga[x ( | d �Rlna[c $'Z o dC\&d[~ ��/1/ -	� $'Z o dC\&d[~6�5p o fhZ/Y[] o^o lha[c | d �-~ ��/1/ - * �
�!p[z�Y2dhi W3Y[Z$iqdwz/p[\
dhi6W3Y[]^\ ` Z/\&Z l ` z�Y Y[lh\ : Z/Z/a2dCa ]ga<fCZ/\ Wb]gx<lnWb]ga[x[~�lna[c2lnW3W3Z u+_ Wb]ga[x!W3d
d fCZ ` z/d u Zn~QWbY[Z c[] 4-Z ` Z/a[z(Z/\ : Z(W ��Z/Z/a WbYQZ � l ; lhpQWbd u lnW3Z/c _Qo lha[aQZ ` \ � d ` ��lhaQc�WbY[Z u lha �
a[Z ` ]^a � Y[]^z�Y�Y p u lha _[o lha[a[Z ` \ W3Z/a[c�W3d1WbYQ]^a �+l : dCpQW _[` d : o Z u \�� � a _ l ` Wb]^z(p o l ` ~wYwp u lhaQ\
WbZ(a[c Wbd�W3Y[]^a �5dhi xCd<l o \ ]ga�WbZ `3u \)dhi�lhz
Wb]^dha[\ WbY[lnWOa[Z(Z/c Wbd : Z _ Z ` iqd `&u Z(c ~ ` lnWbY[Z ` WbY[lha
]^a W3Z `3u \�dhi�WbY[Z \ W�lnW3Z � : lh\3Z(c ` Z _[` Z(\3Z(a WblnWb]gdCa p[\3Z(c :<; u lha ; _[o lna[a[Z ` \�� � Y[]g\ _[` d : �
o Z u ]^\ \&d o fhZ/c :<; Ytl fw]^aQx�WbY[Z�\ ; \&WbZ u p[\&Z l _[` Z _[` dwz/Z(\3\&]^a[x \ WbZ _ W3d�W ` lha[\ o lnWbZ$lhz(W3]^dCaQ\
]^a<W3d!\ W�lnW3Z/\ : Z(iqd ` Z Z �GZ/z/pGWb]^dha��5e�\3Z ` \1l o \&d!WbZ(a[c�W3d _[` d fG]gc[Z : dhW3Y�Wbd _ � o Z(fCZ o xCd<l o \,lna[c
\3p : xCd<l o \/~ � Y[Z ` Z/lh\ u dC\ W lhpQWbd u lnW3Z/c _[o lha[a[Z ` \�Z�� _ Z/z
W dCa o ; W3d _ � o Z(fhZ o xhd<l o \ � � Y[]g\']^\'lhc �
c ` Z/\3\&Z/c :<; l�\3Z
W6dhi9z(dCa<W ` d o-` p o Z(\�WbY[lnW�� _Q` Z(iqZ ` W3d _ � o Z(fhZ o xCd<l o \ : Z(iqd ` Z o d ��Z ` � o Z(fCZ o xhd<l o \
lha[c�WbY[Z(a _[` Z
iqZ ` : ]ga[c[]ga[xC\�iqd ` d _ Z ` lnWbd ` \,W3YtlnW1d _[_ d ` W3p[a[]^\ Wb]gz l ogo ; \&d o fhZ�p[\&Z ` � _[` d fw]^cQZ/c
\3p : xCd<l o \ ��( | d �!lhaQc $'Z o dC\&d[~ ��/�/ - * �
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� ; Z ` \�(A�h�C�C� *6Ytlh\ : Z(Z/a ]ga<fCZ/\ Wb]gx<lnWb]ga[x W3Y[Z1pQ\bl : ] o ]sW ; dhi _[o lha[a[]ga[x$\ ; \&WbZ u \)lha[c Ytln\
_[` d _ dh\3Z/c W3YtlnW�]sWU]g\Ua[Z/z(Z/\&\bl ` ; iqd ` lnpQWbd u lnW3Z/c _[o lha[a[Z ` \UW3d : Z c[Z/\&]^xCa[Z(c4\3d)WbY[lnWUWbYQZ p[\3Z `
]^\'l : o Z W3d�Wbl��hZ \3d u Z z/dha W ` d o dni-W3Y[Z _[o lhaQa[]^a[x _Q` dwz/Z/\&\ lna[c+W3d,pQa[c[Z ` \&Wblha[c�lna ; _[` dCx ` Z/\&\
WbY[lnW W3Y[Z _[o lha[a[]ga[x,lhxCZ/a<W u ]gxCY<W : Z u l�� ]^aQx,dCa WbY[Z _[` d : o Z u � } YQZ c[Z
fCZ o d _ \6l _[o lna[a[]^aQx
u dGc[Z o WbY[lnW!lhz/z(d u _Qo ]^\&Y[Z/\�W3Y[Z/\&Z�xhd<l o \ : ; ]ga[z o p[c[]ga[x WbY ` Z/Z �&p[\&Z ` � z/Z(a<W ` ]gz�� _[o lna[a[]^aQx
z l _ l : ] o ]gW3]^Z(\�# # 2R1�7�/'(@7 1KC�% � �0(@+V(@% � !�4O"$+ ��� �-( �&Wh~8W&1 �_1�7 �'%)(*! �\!�4
,0#3�'+V(@% �'%A(@B'1�+ ��/'( � 1�7 1 �-% "$+ ���D2
~
lha[cQ"$+ ��� 2�# � ���'7X(�� �'%A(*! � �

� ; Z ` \!lha[c �!d `&o Z ; (J�h�h� � * c[Z(\3z ` ] : Z l _[` dhW3dhW ; _ Z u p o Wb]^lhxCZ(a W$\ ; \&W3Z u W3YtlnW p[\&Z/\
l�i ` l u Z � d ` � : pQ] o W1dCa WbY[]g\ ]^cQZ l dhi�lhxCZ(a<W4c[] ` Z/z(Wbl : ] o ]gW ; � � Y[Z ; _ dC]ga<W
dCpQW W3YtlnW u dC\&W
_[` Z(fw]^dCpQ\ ` Z(\3Z/l ` z�Y dCa _[o lhaQa[]^a[x+\ ; \ WbZ u \)Ytln\�iqdwz/p[\&Z/c dCa5WbY[Z1lhpQW3d u l Wb]^dha5dni _[o lna[a[]^aQx
W�ln\�� \ lha[c�dCa�W3Z/z�Y[aQ]^v p[Z/\6iqd ` z/d u+u p[aQ]^z l Wb]^dha : Z(W ��Z/Z/a!lhxCZ(a<Wb\����!Z/lha � Y[] o Zh~wfCZ ` ; o ]gW3W o Z
��d ` �4Ytlh\ : Z/Z/a c[dCa[Z�dCa$l o^o d � ]ga[xOY p u lha pQ\3Z ` \/~ � Y[d1dhi W3Z/a � ]^\3Y+Wbd _[o l ; lna�lhz
Wb]gfhZ ` d o Z
]^a W3Y[Z _Qo lha[aQ]^a[x _[` dGz(Z/\3\(~ Wbd : Z5]ga<fCd o fCZ/c � � Y[Z ; lhcQfCdwz l WbZ u ]��QZ(c � ]ga[]gW3] lnW3]gfhZ$z/dha W ` d o
dhi6W3Y[Z _[o lna[a[]^aQx _[` dGz(Z/\3\(~ lha[c WbYQZ ; Z u _ Ytlh\3] �/Z$W3Y[Z�a[Z(Z/c iqd ` Ywp u lha _Qo lha[aQZ ` \,Wbd : Z
l : o Z,W3d�\ _ Z/z(]gi ; xCd<l o \�]ga l$Y[]gxCY � o Z(fhZ o�o lha[xhptlhxCZ1lha[c�W3d�fG]gZ �?W3Y[Z \&WblnWbpQ\Odhi lha lhxhZ/a<W B \
_[` dCx ` Z(\3\ dCa5]gW3\ lh\3\&]^xCa[Z(c5Wblh\�� \ �

��Z(z/Z(a W o ; ~nWbYQ]^\ � d ` �)Ytln\kZ
fCd o fCZ/c,]^a<Wbd6W3Y[Z {-V }Q} V � (A{ o lha � V�pQWbYQd ` ]ga[x } ; \&W3Z u : lh\&Z/c
dCa } �hZ(W3z�Y[Z/\(~9V cQfw]gz/Zh~ lha[c � Z u+_[o l WbZ/\ *6i ` l u Z ��d ` �%(J� ; Z ` \OZ(W)l o �s~ �n�C� � �M� ; Z ` \OZ
WOl o �g~
�h�C�h� * � � Y[]^\4\ ; \ WbZ u ]ga[z o p[c[Z(\ l u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ _Qo lha2\��nZ(W3z�YRiPlhz/] o ]gW ; ~ l o^o d � ]ga[x WbYQZ
Y p u lha lha[c lhxhZ/a<W)Wbd � d ` �!W3dCxCZ(W3Y[Z ` dCa ]^aQz ` Z u Z(a<W�l ogo ; ` Z r a[]ga[x _[o lna dCpQW o ]^aQZ/\ pQa W3] o l
\bl Wb]^\ iPlhz(W3d ` ; \3d o pQWb]gdCa�]^\ ` Z lhz�Y[Z(c��
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} d u Z � d ` �4Ytlh\�l o \&d : Z/Z(a�c[dCa[Z�dCa u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ�]^a<WbZ o^o ]^xCZ(a W�W3pQWbd ` ]^aQx,\ ; \ WbZ u \ � � d `
Z��Ql u+_[o Zh~ V ]g\&W ( ��/�/ - * Ytlh\ o dwd �hZ(c lnW�c[Z(z/]gc[]^a[x � Y[Z(a l+Wblh\���]g\�z(d u+_[o Z
WbZ�lha[c � Y[Z/a�W3d
]^a<W3Z ` fhZ/a[Z lha[c _[` d fw]^cQZ lh\&\3]g\&W�lna[z/Z�]^a+lha d ` l oQ` Z lnc[]^a[x�WbpGWbd ` ~ | l ` : Z `3` ; ( ��/�/ - *�Ytlh\ p[\&Z/c
WbYQZ r Z o c dhi u Z/c[]gz l o W ` lh]ga[]^aQx1Wbd4Z��Ql u ]^aQZ)WbY[Z�z/dha[\3Z(vwpQZ/a[z(Z/\)dhi�l ogo d�� ]^a[x1p[\3Z ` \ Wbd
W�l��nZ
l u d ` Z,lhz
Wb]gfhZ ` d o Z�]^a5WbY[Z o Z l ` a[]^aQx _[` dGz(Z/\&\/~9lhaQc 2 Z/\&W3Z ` Z
WOl o � ( ��/1/ - * Ytl fCZ o dwd �nZ/c l W
u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ _[` d : o Z u \3d o fw]^a[x4p[\&]^a[x+lha[] u l WbZ/c _ Z/c[lhxCdCxC]gz l o lhxCZ(a W3\��

� a<WbZ ogo ]gxCZ/a<W W3pQWbd ` ]^a[x
]g\6dCa[Z�l _[_Qo ]^z/lnWb]gdCa W3YtlnW z(Z ` Wblh]^a o ; \&Z/Z u \6Wbd o Z/a[c ]gW3\3Z o i � Z o^o W3d
u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ W3Z/z�Y[a[]gv p[Z/\ � � Y[Z ` Z
l ` Z1\3]sWbptl Wb]^dha[\ ]^a � YQ]^z�Y l W3pQWbd ` � ]g\3Y[Z(\ Wbd xCp[]^cQZ
WbYQZ1\&W3p[c[Z(a WOl o dCaQx[~ _[` Z(\3Z/a<W3]^a[x$iPlnz(Wb\ lha[c Z �Ql u _Qo Z/\(~Mlna[c lh\ �w]ga[x$\ _ Z(z/] r z v p[Z/\ Wb]gdCa[\�W3d
WbZ(\&W,Y[d�� ��Z ogo W3Y[Z4\&W3p[c[Z/a<W1Ytlh\�p[a[c[Z ` \ WbdwdGc WbY[Z u lnWbZ ` ] l o : Z(]^a[x ]ga W ` dwc[p[z(Z/c��$�)a�WbYQZ
dhW3Y[Z ` Y[lha[c ~']gW1]^\ dni WbZ/a YQZ o^_ iqp o iqd ` l�WbpQW3d ` Wbd \ WbZ _ : lhz � lhaQc2l o^o d � W3Y[Z�\&W3p[c[Z(a W
W3d
xCp[]gc[Z Y[]g\)d�� a o Z l ` a[]ga[x _[` dGz(Z/\&\/~ � ]gW3Y WbY[Z1W3pQWbd ` ]^a<WbZ ` �&Z(z(Wb]ga[x�dCa o ; � Y[Z/a WbY[Z1\&WbpQc[Z/a<W
]^\ ]^a$a[Z/Z(c�dhi lh\&\3]^\ W�lhaQz/Z)d ` z/dhp o c : Z/aQZ r W i ` d u \3d u Z lhc[c[]sWb]^dhatl o ]^aGiqd `3u lnWb]gdCa � Y[]^z�Y$Y[Z
]^\6aQdhW o ] �nZ o ; W3d+cQ]^\3z(d fCZ ` dCa Y[]g\�d�� a��

� a<WbZ ogo ]gxCZ/a<W WbpQW3d ` ]ga[x4Wbp ` a[\�dhpQW�W3d : Z,l _ l ` Wb]gz/p o l `3o ; ]ga W3Z ` Z/\&W3]^a[x$l _[_[o ]^z/lnWb]gdCa ~[\&]^a[z(Z
z/Z ` Wblh]^a ]^\&\3p[Z(\ l ` ]^\&ZO]^a�WbYQ]^\6c[d u lh]ga�WbYtlnW�l ` Z�a[dhW _[` Z/\&Z/a<W ]ga u lha ; dnWbY[Z ` \��

� j�]sWbY
]^a<W3Z o^o ]^xCZ(a<W�WbpGWbd ` ]^a[x[~nWbY[Z6xCdCl o ]^\�a[dhW �&p[\ W�Wbd�lhz/z(d u+_[o ]g\3Y1W3Y[Z6W�lh\ �1z/p `3` Z(a<W o ;
]ga,iqdwz/p[\(~ : pQW'l o \3d�]^a[z o p[cQZ/\Ul�c[Z/\&] ` Z iqd ` dha[Z dhitW3Y[Z _ l ` Wb]gZ/\)(qWbYQZ \&W3p[c[Z(a WC*kWbd +L1 �'7 �t~
W3d lnz/v p[] ` Z �waQd � o Z/c[xhZ�W3YtlnW�z/dhp o c : Z,l _[_[o ]gZ/c�W3d4iqpGWbp ` Z�Wblh\�� \�lh\ � Z o^o �

� � Y[Z ` ZOz/lha : Z \3d u Z)l u : ]^xCpQ]gW ; lh\ W3d � Y[Z
WbY[Z ` d ` a[dhW l,W�ln\��$]g\ z(d u _Qo Z(W3Z ��j�YQ] o Z
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Wblh\���z/d u _[o Z(W3]^dCa�z lha : Z�vwpQ]gWbZ�z o Z l ` ]^a1\&d u Z�c[d u lh]ga[\/~n]gW�]^\kc[]��+z(p o W�Wbd�c[Z(W3Z `3u ]^aQZ
]ga�l�W3pQWbd ` ]^aQx1c[]^l o dCxhp[Z � Y[Z/a�W3Y[Z \ Wbp[c[Z(a<W6Ytlh\�\blnW3]^\&iPlnz(Wbd ` ] o ; o Z/l ` aQZ/c$W3Y[Z z(p `3` Z/a<W
u lnWbZ ` ]^l o �6j�]gW3Y!W3Y[]^\ l u : ]gxCp[]gW ; ~-v p[Z(\&W3]^dCa[\ z lha l ` ]^\&Z lh\�Wbd � YQ]^z�Y _ l ` W ; \&Y[dCp o c
: ZOl : o Z Wbd _Q` d _ dC\3Z (Pd ` pQa[] o lnWbZ ` l ogo ; c[Z(z/]gc[Z *�W3YtlnW W3Y[Z W�ln\��$Y[lh\ : Z/Z/a z(d u _Qo Z(W3Z/c��

�R} d u Z � � }$` Z/\&Z l ` z�Y[Z ` \�(K1��VW��^~:( | l ` : Z `3` ; ~ �J/1/ -	� � Z/] u ~ � p o �nZ ` \&dCa lha[c?, ]^Z `3u lha[a ~
��/�/ - * * Y[l fhZ _Q` d _ dC\3Z(c!W3YtlnW WbY[Z ` Z�\3YQdCp o c : Z,l4z/dha[a[Z/z
Wb]gdCa : Z(W ��Z/Z(a�WbYQZ o Z(fCZ o dhi
Z � _ Z ` Wb]g\3Z+dhi�W3Y[Z4\&W3p[c[Z/a<W lha[c WbY[Z+l u dCp[a<W�dhi�z/dCa<W ` d o Y[Z+\3Y[dhp o c : Z4xC]sfCZ(a�d fCZ `
W3Y[ZOW�lh\ � �

� ��lna ; iPlhz
Wbd ` \ u p[\ W : Z1z(dCa[\3]gc[Z ` Z/c � Y[Z(a c[Z(W3Z `&u ]ga[]^a[x+Y[d��?Wbd$]^a<WbZ `3_[` Z(W)\&] o Z/a[z(Z
dCa4WbYQZ�p[\&Z ` B \ _ l ` W ~wlha[c+Y[d�� o dha[xOWbd � lh]sW : Z
iqd ` Z ]^a<W3Z ` fhZ/a[]ga[x (PV ]g\&W/~ �J/1/ - * � � Y[]g\
]ga[z o p[c[Z/\,]^aQiqd `3u lnWb]gdCa l : dCpQW1W3Y[Z _ l ` W3]^z/p o l ` \&W3p[c[Z(a W/~�WbY[Z o lh\ W lhz
Wb]gdCa�Wbl��hZ(a : ;
W3Y[Z�\&WbpQc[Z/a<W lha[c WbY[ZOWbpGWbd ` ~tlha[c WbY[Z�c[]��+z/p o W ; dhi�WbY[Z�z(p `3` Z/a<W�Wblh\�� �

>@�)FH�%���E� B

� d ` W3Z/a � l u+_ Z(W+l o � ( ��/1/ - *�c[Z/\&z ` ] : Z�W3Y[Z p[\3Z dhi u ]��GZ/c2]^a[]sWb]^lnWb]sfCZ+]^a WbY[Z5l _Q_[o ]gz lnW3]^dCa
dhi � W ` lhc[Z(c�z(dCa<W ` d o � � ]gW3Y lha lhpQWbdha[d u dCp[\ ` d : dhW�� � Y[]^\O]ga<fCd o fCZ/\�\&]gWbp[lnWb]gdCa[\O]^a � YQ]^z�Y
l ` d : dhW
]g\ \3d u Z
Wb] u Z/\ lhpQWbdha[d u dCp[\/~ : pQW4]^\
z(dCa<W ` d o^o Z(c :<; l Y p u lna2lnW4dhWbYQZ ` Wb] u Z(\��
y lha[xhZ ` dhp[\ Z `3` d ` \5z lna dwz/z/p ` � Y[Z(a W3Y[Z�Y p u lha ; ]^Z o c[\ z/dCa<W ` d o : lhz � W3d W3Y[Z ` d : dhW �
� Y[Z ; c[Z(\3z ` ] : Z lm\3dni W � l ` Z l ` z�YQ]gWbZ(z(W3p ` Z c[Z(\3]gxCa[Z/cRW3d c[Z/l o � ]gW3Y : dhWbY ` d : dnW�z/dha W ` d o
lha[cmYwp u lha�z/dCa<W ` d o �UWbY[]g\1l ` z�Y[]gW3Z/z
Wbp ` Z�]^a[z o p[cQZ/\,l u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ _[o lha[a[Z ` �5V W1WbYQZ
` Z(z/Z(a W�V�V V � �!d : ] o Z ��d : dhW | d u _ Z(W3]gW3]^dCa _ lhaQZ o l W WbYQZ V V�V � � �C�+z/dhaQiqZ ` Z/a[z(Zh~9]gW � lh\
u Z/a<Wb]gdCa[Z/c W3YtlnW ` d : dnWb]^z(\ xCZ(a[Z ` l o^o ; ]g\ u d fw]ga[x Wbd u ]��GZ/c � ]^aQ]gWb]^lnWb]sfCZ4c[Z(\3]^xha[\ iqd ` W3Y[Z/] `
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� WbY[Z `�` Z(\3Z l ` z�Y$dha4W3Y[Z6p[\&Z�dni u ]��GZ/c � ]^aQ]gWb]^lnWb]sfCZ'\ ; \ WbZ u \ Ytlh\�]^aQz o pQc[Z/c ��d ` � :<; -Clnz �w\&dCa
lha[c�D l fCZ(a[\�( �J/1/  *6dCa u ]��GZ/c � ]^aQ]gWb]^lnWb]sfCZ)\&d o fw]ga[x dni'z/dCa[\ W ` lh]^a<W�\blnW3]^\&iPlnz(Wb]gdCa _Q` d : o Z u \/~
:<; � Z/z(p[z/]6Z
W
l o �)( ��/1/1/ *�dCa u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ1c[Z(fhZ o d _[u Z(a<W4dhi � a[d�� o Z/cQxCZ : lh\&Z/\(~�lna[c
:<; ��]gz�Y lhaQc } ]gc[a[Z ` ( �J/1/ -hl * dCa | d o^o lhxCZ(a ~ lnaRl _[_Qo ]^z/lnWb]gdCa �K]^a[c[Z _ Z(a[c[Z(a W
W3dGd o � ]gW iqd `
c[Z
fCZ o d _ ]ga[x$z(d o^o l : d ` lnW3]gfCZO]ga<WbZ ` iPlhz/Z,lhxCZ(a<Wb\�� V u dCaQx dhW3Y[Z ` l _[_Qo ]^z/lnWb]gdCa[\(~[WbY[Z | d o^o lhxCZ(a
_[` d �&Z/z
W Ytln\ ]ga[z o p[c[Z(c ��d ` �
dCa+l u ]��GZ/c � ]^aQ]gWb]^lnWb]sfCZ'W ` ] _4_[o lna[a[]^aQxO\ ; \&W3Z u � | d o^o lhxCZ/a � ] o^o
: Z�cQ]^\3z(p[\3\&Z/c!]^a u d ` ZOc[Z
W�lh] o ]^a } Z(z(Wb]gdCa!� � � �

�
	��
	�� � ��	 � � ��� �	� �+�'&�&����+)
� 	�
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� Y[Z ` Z(\3Z/l ` z�Y c[Z/\&z ` ] : Z(c l : d fhZ cQZ u dCa[\&W ` lnW3Z/\�WbYQZ ` lha[xhZ dhi l _[_[o ]gz lnW3]^dCaQ\ iqd ` � YQ]^z�Y
l u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ l _[_Q` d<lhz�Y�Ytln\ : Z(Z/a�z/dCaQ\3]^cQZ ` Z(c l _[_[` d _[` ]^lnWbZ � } d u Z ` Z(\3Z l ` z�Y[Z ` \
Ytl fCZ : Z(Z/a�]ga fhZ/\ Wb]^xClnWb]ga[x,YQd � W3d u dGcQZ o ]^a[]sWb]^lnWb]sfCZ lha[c Y[d���Wbd u lhatlnxCZ6WbY[Z�]^a<WbZ ` lhz
Wb]^dha
]^a l u ]��QZ(c � ]ga[]gW3] lnW3]gfhZ+cQ] l o dCxCp[Z � dnWbY[Z ` \ Ytl fhZ : Z/Z(a2c[Z(fhZ o d _ ]^a[x \ _ Z(z/] r z�\ ; \&W3Z u \ WbYtl W
lnW&WbZ u+_ W�Wbd Wbl��hZ,WbY[Z ]ga[]gW3] lnW3]gfhZ,lna[c�Wbd ` Z o ]^a[v p[]g\3Y!]gW lnWOl _Q_[` d _Q` ] l WbZ�Wb] u Z/\(~ lhz(z/d ` c[]^aQx
Wbd
W3Y[Z _ Z ` z/Z(]gfhZ/c�\ W ` Z/a[xhW3Y[\�dhikW3Y[Z _ l ` Wb]^z(] _ lna W3\��

@�\3\3Z(a<Wb] l o^o ; ~hY[d���Z(fhZ ` ~ l o^o dhiQW3Y[Z/\&Z _[` d �&Z/z
Wb\UYtl fhZ : Z/Z/a1]^a[c[Z _ Z(a[c[Z(a W � � YtlnWk]^\�a[Z/Z(c[Z/c
]^\�l6xCZ(a[Z ` l o ~ p[a[]si ; ]ga[x6i ` l u Z ��d ` � iqd ` Y[d�� W3d�c[Z(\3]gxCa u ]��GZ(c � ]ga[]gW3] lnW3]gfCZ�\ ; \ WbZ u \/~hdCa[Z�WbYtl W
u dGc[Z o \ : dhW3Y5W3Y[Z _[` d : o Z u \3d o fw]^a[x+lha[c�W3Y[Z�p[a[c[Z `3o ; ]ga[x4c[] l o dCxCp[Z �

�����������������! ��#"%$�����&'��&(�#)+*�&()-,/.� 0�1*2,3�1.4��5��6�178.9���������1*;:<�=.� >��*?�6�2.��<.�@6A��17B,3���<7C&(���D ��6&E��)2@F,3�6�#"� ���)�G
,3�>���>)? ��H.4�6�6�>)?7C�>�1@I&()J�#��7C�D�K�6�%L2)27M�6�2�H�6�DN�&O@P����.��6&E��)M7��D@6A�Q
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� Y[Z u dGc[Z o \ _[` Z(\3Z/a<W3Z/c ]ga WbY[]g\1WbYQZ/\3]g\ � ] ogo�` Z o ; v p[]gW3Z�Y[Z l fw] o ; dCa W3Y[Z ]^c[Z/l dhi�l p[\3Z `
u dGc[Z o �1e�\3Z `�u dwc[Z o ]^a[x ]^\)W3Y[Z ` Z _[` Z(\3Z/a<WblnWb]gdCa�dni lha ; ]gaQiqd `&u lnW3]^dCa�l : dCpQW�l�p[\&Z ` WbYtl W
u ]^xCY<W)]ga��tp[Z(a[z/Z W3Y[Z \ ; \ WbZ u B \ : Z(Ytl fG]gdCp ` # Y[Z ` � a[d�� o Z/cQxCZh~ _[` Z(iqZ ` Z/a[z(Z/\(~ : Z o ]^Z
iq\/~ l : ] o ] �
Wb]gZ/\(~GxCdCl o \�lha[c _[o lha[\ � � Y[]^\�]^aQiqd `3u lnWb]gdCa4]^\ ` Z _[` Z/\&Z/a<WbZ(c5]ga�l,\&Z _ l ` lnW3Z � a[d�� o Z/cQxCZ : lh\&Z
lha[c1]^\�pQ\3Z/c :<; WbY[Z \ ; \&WbZ u W3dOlhctl _ WU]gW3\ : Z/Ytl fw]^dhp ` W3d)Z lhz�Y4]ga[c[]gfw]gc[ptl o p[\&Z ` ( � d : \bl)lna[c
jmlhY o \ WbZ ` ~ ��/ K / * � � Y[]g\ l o^o d�� \UW3Y[Z�\ ; \&WbZ u ~wiqd ` Z��Ql u+_[o Zn~<Wbd lnc �&p[\&W WbYQZ _[` Z/\&Z/a<W�lnW3]^dCa dhi
]^aGiqd `3u lnWb]gdCa W3d4\3p[]sW l
p[\3Z ` B \�aQZ/Z/cQ\ (P{�l ` ]^\/~ ��/1/G� * d ` Wbd : Z(W&WbZ ` lh\&\3]g\&W�l
p[\3Z ` : ; W�l�� ]^aQx
]^a<W3d lnz/z/dhp[a<W�YQZ ` l : ] o ]gW3]^Z(\ � ]gW3Y ` Z/\ _ Z(z(W�Wbd4c[] 4MZ ` Z/a<W�lh\ _ Z(z(Wb\�dhi�l W�lh\ �H( | Y[]ga ~ ��/ K / * �

e�\&Z ` u dwc[Z o ]^a[x)W3Z/z�Y[a[]gv p[Z/\ l ` Z�Z(fw]^cQZ/a<W ]ga$l � ]^cQZ ` lha[xCZ dhi l _[_[o ]gz lnW3]^dCa4l ` Z ln\�� � Z/z �
d u+u Z(a[c[Z ` \ ; \&WbZ u \�( � lhpQW �h~ ��/1/ K *�\3p[xhxCZ/\ W u d fw]gZ/\/~ u pQ\3]^zn~ : dwd � \ lha[c$dnWbY[Z ` _Q` dwc[p[z(W3\
Wbd5p[\&Z ` \,lhz(z/d ` c[]^a[x�W3d W3Y[Z _[` d r[o Z/\OW3YtlnWOWbYQZ ; Ytl fCZ : p[] o WOp _ iqd ` W3Y[dC\3Z+p[\&Z ` \ � � a<W3Z o^o ] �
xCZ(a W�W3pQWbd ` ]^aQxO\ ; \&W3Z u \�lnc �&p[\&W�W3Y[Z u lha[a[Z ` ]^a � Y[]gz�Y+W3pQWbd ` ] l o ]gaQiqd `3u lnW3]^dCa�]^\ _[` Z/\&Z/a<WbZ(c ~
lhz(z/d ` c[]^a[x4Wbd4]gaQiqd `3u lnW3]^dCa�\ Wbd ` Z/c�l : dhpQW WbY[Z�p[\&Z ` B \ Z � _ Z ` Wb]g\3Z,lha[c!l : dCpQW�Y[Z ` _[` Z(fw]^dhp[\
\3Z(\3\&]^dCa[\ � ]sWbY W3Y[Z \ ; \ WbZ u ( � lh\3\(~ ��/ K / * � 2 ]^Z : Z `3u lha ( ��/1/  * c[Z/\&z ` ] : Z/\�l$\ ; \ WbZ u WbYtl W
` Z(z/d u+u Z/a[c[\ ��Z : \3]gW3Z/\ : ln\3Z/c!dCa�WbY[Z�p[\&Z ` B \ _ lh\ W�fw]gZ � ]^aQx+Y[l : ]gW3\��

� Y[Z ` Z)l ` Z6W � d u ln]^a+l _[_[` d<lhz�Y[Z(\ W3d�W3Y[Z�lhz/v p[]g\3]sWb]^dha+dni p[\&Z ` u dwc[Z o ]^a[x ]^aQiqd `&u l Wb]^dha"#
Z�� _[o ]^z(]gW�lha[c ] u _Qo ]^z(]gW
( � dCa[\ W�lha Z
WOl o �g~ ��/�/ -	� , ] ogo \&p[\�lha[c {kl ���/lha[]J~ ��/1/�/ * � � a�Z � _[o ]gz/]gW
p[\&Z ` u dwc[Z o lhz(v p[]^\&]gWb]gdCa ~t]gaQiqd `3u lnW3]^dCa�]g\ _Q` d fw]^c[Z(c c[] ` Z/z
W o ;�: ; W3Y[Z,pQ\3Z ` d ` ]^\ d : Wblh]^a[Z(c
:<; lh\�� ]ga[x�YQZ ` \ _ Z/z(] r z5v p[Z/\ Wb]^dha[\$l : dCpGW4Y[]^\ _[` Z(iqZ ` Z/a[z(Z/\(~6xCd<l o \
d ` � a[d�� o Z/cQxCZ � � Y[Z
lha[\ � Z ` \�Wbd�WbY[Z(\3Z v p[Z/\ Wb]gdCa[\ l ` Z�WbY[Z(a�p[\3Z(c :<; WbY[Z \ ; \&WbZ u ]ga c[Z(W3Z `3u ]^aQ]^a[x�Y[d�� W3d
lhc �&pQ\&W�]gWb\ : Z/Ytl fw]^dhp ` W3d,Z/lhz�Y$]ga[c[]sfG]gc[ptl o p[\3Z ` � � d ` Z��Ql u+_[o Zn~wl,p[\&Z ` u ]gxCY<W : Z�lh\��nZ/c$W3d
` l WbZ)Y[Z ` � a[d�� o Z/cQxCZ�dhi WbY[Z�e�a[]��$d _ Z ` l Wb]^aQx \ ; \&W3Z u lh\ a[d fG]gz/Zn~ : Z(xC]^a[aQZ ` ~G]^a<WbZ `3u Z/c[]^lnWbZ
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d ` Z�� _ Z ` W
( | Y[]ga ~ ��/ K / * � � Y[Z�\ ; \&W3Z u � dhp o c+WbY[Z(a�lhc �&p[\ W ]sWb\'WbZ(a[c[Z/aQz ; Wbd _Q` d fw]^c[Z�Y[Z og_
Wbd
W3Y[Z�p[\3Z ` lhz(z/d ` c[]^aQx4W3d
WbY[]g\6Z�� _[o ]gz/]sW6]^aQiqd `3u lnWb]gdCa��

� u _Qo ]^z(]gW,p[\3Z `4u dwc[Z o lhz/v p[]g\3]sWb]^dha ]^a<fCd o fCZ(\4l u d ` Z�\3p : W o Z l _[_[` d<lhz�Y Wbd z(d o^o Z/z(W3]^a[x
ctlnWbl � � YQZ+\ ; \&WbZ u \3] u _Qo ; d : \3Z ` fhZ/\�WbY[Z
p[\&Z ` lh\OY[Z
pQ\3Z/\�lha l _Q_[o ]gz lnW3]^dCa�lha[c ` Z(z/d ` c[\
` Z o Z
fhlna W ]^aQiqd `3u lnWb]gdCa�� � d ` Z��Ql u+_[o Zn~-]si�]gW�]^\�d : \3Z ` fhZ/c WbYtl W)l$pQ\3Z ` Ytlh\ _ p ` z�Ytlh\&Z/c WbYQZ
u p[\&]^z dni1l z(Z ` W�lh]ga�l ` W3]^\&W$]^aRW3Y[Z _ lh\ W ~ WbY[Z(a�W3Y[Z \ ; \ WbZ u u ]gxCY<W�z/dha[z o p[c[Z�W3YtlnW�WbYQZ
p[\&Z ` � dhp o c : Z�fCZ ` ; ]^a<W3Z ` Z(\&W3Z/c ]^a2l a[Z � o ; � ` Z o Z/lh\3Z(c | y i ` d u WbY[lnW4l ` Wb]^\ W � � u _[o ]^z(]gW
WbZ(z�Y[a[]gvwpQZ/\)dhi W3Z/a5p[\3Z,Y[Z/p ` ]^\ Wb]gz/\ ( � lh\&\/~ ��/1/G� * ]ga!d ` c[Z ` W3d c ` l �Xz/dCa[z o p[\&]^dCaQ\ i ` d u WbYQZ
_ lnW&WbZ ` a[\6WbY[lnW�l ` ZOc[Z
WbZ(z(WbZ(c��

� W1]g\�]^a iPlhz(W�v p[]sWbZ+z/d u+u dha W3d!pQ\3Z l5z(d u : ]gatlnWb]gdCa dhi�Z�� _[o ]gz/]sW�lha[cm] u _Qo ]^z(]gW�WbZ(z�Y �
a[]gvwpQZ/\�# iqd ` Z��Ql u+_[o Zh~tp[\&]^a[x+Z�� _[o ]^z/]sW�lhz/v p[]g\3]sWb]^dha W3d xhZ(W�lha5]^a[]sWb] l oM` dhp[xCY u dwc[Z o dni�WbYQZ
p[\&Z ` ~Qlha[c�W3Y[Z/a�pQ\3]^aQx ] u+_[o ]gz/]sWUWbZ(z�Y[a[]^v p[Z(\ Wbd ` Z r a[Z WbYQ]^\ u dwc[Z o � ]gW3Y[dCpQW : dhWbY[Z ` ]ga[x1WbYQZ
p[\&Z ` lha ; iqp ` W3Y[Z ` ( � ln\3\�lha[c � ]ga[]^a ~ ��/ K1K * �

V a[dnWbY[Z ` ] u+_ d ` W�lna W�z(dCa[z/Z _ W�]ga1p[\&Z `Uu dGcQZ o ]ga[x ` Z/\&Z l ` z�Y4]^\ WbYtlnW�dhi%l�\ WbZ ` Z/dnW ; _ Z ��� V
\&W3Z ` Z/dhW ; _ Z ` Z _[` Z/\&Z/a<Wb\�l)z/d ogo Z(z(Wb]gdCa dhi-lnW&W ` ] : pQW3Z/\�W3YtlnW�dni WbZ/a
z(d � dwz/z(p ` ]^a _ Z(d _[o Z ��( � ]^z�Y ~
��/ K / * � � Y[Z ]^cQZ l$]g\�W3d�p[\3Z W3Y[]^\�W ; _ Z dni']^aQiqd `&u l Wb]^dha W3d�l ogo d�� \ ; \ WbZ u \)W3d _[` Z(c[]^z
W)WbYQZ
_[` Z(iqZ ` Z/a[z(Z/\ d ` �waQd � o Z/c[xhZ!dhi)l pQ\3Z ` : lh\&Z/c dCa xhZ/a[Z ` l o z�Ytl ` lhz(W3Z ` ]^\&W3]^z(\+dniOl z o ln\3\4dhi
p[\&Z ` \ Wbd � Y[]^z�Y W3Y[]^\+p[\&Z ` ]g\ : Z o ]^Z
fCZ/c Wbd : Z o dCa[x � � a WbYQZ e�aQ]�� Z��Ql u+_[o Z u Z/a<W3]^dCa[Z(c
l : d fCZ ( | Y[]^aM~ ��/ K / *
~ WbY[Z \ ; \&W3Z u � dhp o cmlhc �&p[\ W ]gW3\ : Z/Y[l fw]gdCp ` lhz/z(d ` c[]ga[x!W3d � Y[Z
WbY[Z `
WbYQZ1p[\&Z ` Ytln\ ]^cQZ/a<Wb] r Z/c YQ] u \3Z o i�lh\ lha Z � _ Z ` W ~9lna�]^a<W3Z `3u Z/cQ] lnW3Z,p[\&Z ` ~ l : Z/xC]ga[a[Z ` d ` l
a[d fw]^z(Z � V ` c[]g\3\3dha[d lha[c / d ; (J�h�C�h� *�cQZ/\3z ` ] : Z$W3Y[Z$pQ\3Z�dhi6\ WbZ ` Z/dnW ; _ Z/\
W3d _ Z ` \&dCatl o ]��/Z
WbYQZ _Q` Z/\&Z/a<W�l Wb]^dha!dhi _[` dGc[pQz(Wb\ ]ga!l ��Z : \&Wbd ` Z �

} WbZ ` Z(dhW ; _ Z(\)l ` Z,p[\&Z/c�lh\�l u Z/z�Ytlna[]^\ u Wbd4]^aQiqZ ` p[\3Z `�u dGcQZ o ]ga[x ]gaQiqd `3u lnW3]^dCa�l : dCpGW
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p[\&Z ` \(~ � ]sWbY[dhpQW�W3Y[Z : Z(a[Z r W�dhi�Z�� _[o ]gz/]sW�lhz/v p[]g\3]gW3]^dCa d ` dhi�] u+_[o ]gz/]gW o ; ]gaQiqZ `&` ]^aQx4i ` d u WbYQZ
p[\&Z ` B \�]^a[c[]sfw]^c[ptl o lhz
Wb]gdCa[\�� � YQZ ; l ` Z _ l ` Wb]^z(p o l `3o ; p[\&Z(iqp o ]ga \3]gW3ptlnW3]^dCa[\ � Y[Z ` Z1l pQ\3Z ` ]g\
p[a � a[d�� a W3d!WbYQZ$\ ; \ WbZ u d ` � Y[Z ` Z$]sW1]g\�aQZ/z/Z(\3\3l ` ; Wbd u dwc[Z o l!pQ\3Z ` v p[]^z � o ; : pGW1a[dnW
a[Z(z/Z/\&\bl ` ] o ; � ]gW3Y5x ` Z l W lnz/z/p ` lhz ; �

V a ] u _ d ` W�lha<W \3p : r Z o c dhitpQ\3Z `ku dwc[Z o ]^aQx ` Z/\&Z l ` z�Y
]^\ WbYtlnWkdhi _Qo lha ` Z/z(dCxCa[]sWb]gdCa ( | l ` �
: Z `3` ; ~ ��/ K / * �m�!d ` Z�\ _ Z/z/] r z l o^o ; ~�WbYQZ _[` dwz/Z(\3\4dhi�]^a<WbZ(a[c[Z(c _Qo lha ` Z/z/dhxCa[]gW3]^dCa�W ` ]gZ/\1W3d
]^cQZ/a<Wb]si ; WbYQZ+]ga<WbZ/a<W3]^dCa[\Odni6l�p[\3Z ` ~ : lh\&Z/c dCa W3Y[Z/] ` pQW3W3Z ` lha[z/Z(\1lna[c�dha � a[d�� o Z/c[xCZ+d : �
W�ln]^a[Z(c4W3Y ` dhp[xCY[dCpGW l�cQ] l o dCxCp[Zn~h]^a4d ` c[Z ` W3d _[` d fw]^c[Z Y[Z o^_ iqp o[` Z(\ _ dCa[\3Z(\���@'l `&o ; Z 4Md ` Wb\']ga
_[o lha ` Z/z(dCxCa[]sWb]gdCa ` Z(\3Z l ` z�Y�iqdwz/p[\&Z/c5dCa5c[Z(W3Z `3u ]^aQ]^a[x4l4\3]ga[x o Z _Qo lha : lh\&Z/c5dCa WbY[Z�p[\&Z ` B \
pQW&WbZ ` lha[z(Z/\ ( � lhpGW �6lhaQc+V o^o Z/a ~ ��/ K1, * � 2 lnW3Z `U` Z/\&Z l ` z�Y�( fhlna�, Z/Z �%~ | dhY[Z/a+lha[c } z�Y u ]gcQW ~
��/1/ � *�]^a<fhZ/\&W3]^x<l WbZ/c WbYQZ�]gc[Z l
dhikp[\&]^a[x4z o l ` ] r z l Wb]^dha�c[] l o dCxCpQZ/\ � Y[Z(a!W3Y[Z ` Z,l ` Z�l u : ]gxCp �
]gW3]^Z(\,]gamWbY[Z$\ ; \&W3Z u B \ fw]^Z ��dhi6WbYQZ�p[\3Z ` B \ _[o lna���, ; lh\ �w]ga[x l _Q_[` d _Q` ] l WbZ$v p[Z(\&W3]^dCa[\(~'l
\ ; \ WbZ u z/lha ` Z/\&d o fhZ�W3Y[Z/\&Z l u : ]^xhp[]gW3]^Z/\k]^a4d ` c[Z ` W3d,Z(\&W�l : o ]g\3Y
WbY[Z p[\&Z ` B \'W ` p[Z _[o lha � � Y[]g\
o l W3WbZ `1` Z/\3Z/l ` z�Y2]g\ _ l ` Wb]gz/p o l `3o ; ` Z o Z(fnlha<W1W3d�WbYQZ � d ` ��]gamWbYQ]^\,W3Y[Z/\&]^\ � � a \&d u Z$\3Z(a[\3Zn~
dCp ` Wbd _ ]gz�dhi�z/dha[\3]gc[Z ` ]^a[x W3Y[Z�]^c[Z/l dhi�z/dC\ Wb\
dhi�]ga W3Z ` lhz(W3]^dCa ~'lna[c � Y[Z(W3Y[Z ` d ` a[dhW
WbYQZ
_ Z ` z(Z/]sfCZ/c : Z/a[Z r Wb\6dhi�]ga W3Z ` lhz(W3]^dCa�dhpQW � Z(]^xCY�W3Y[Z)z/dh\&Wb\(~tz lha : Z fw]^Z � Z(c!ln\ lha�Z��wWbZ(a[\3]gdCa
dhi�WbY[ZOW3d _ ]^zOdni�c[Z
WbZ `3u ]^a[]ga[x � Y[Z/a5Wbd4Z/aQx<lhxCZ�]^a z o l ` ] r z/lnWb]gdCa�c[]^l o dCxhp[Z/\ �

�
	 �
	�� � ��	 � � ��� �	� �+�'&�&����+)
� 	�
 ( ��� 	 � � � ( ��� &����+)

� d�\3p u u l ` ] �/Zn~ W3Y[Z ` Z�l ` Z u lha ; z�Ytl o^o Z(a[xCZ(\,]ga�Z u _[o d ; ]ga[x p[\3Z `1u dGcQZ o ]ga[x�WbZ(z�Y[a[]gvwpQZ/\
]^a�l ` W3] r z(] l o ]ga W3Z ogo ]^xhZ/a[z(Z�\ ; \ WbZ u \ � � YQZ ` Z)l ` Z W3Y[Z)]ga[]gW3] l o cQ]��+z/p o Wb]gZ/\ dni lhz/v p[] ` ]ga[x ]^aGiqd ` �
u lnWb]gdCa ]^a�d ` c[Z ` Wbd ]^a[]sWb]^l o ] �/Z�W3Y[Z1pQ\3Z `�u dwc[Z o lna[c dhi�z�YQdGdC\&]^a[x$lha l _[_[` d _[` ]^lnWbZ ` Z _[` Z �
\3Z(a<W�lnW3]^dCa4iqd ` WbY[Z�p[\&Z ` u dwc[Z o ]^a[xO]gaQiqd `&u lnW3]^dCa � � YQZ�\ ; \ WbZ u u pQ\&W�l o \&d u l��nZ�pQ\3Z dniMWbYQZ
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p[\&Z ` u dwc[Z o Wbd,lhctl _ W ]sWb\ : Z/Ytl fw]^dCp ` ]ga$lna$l _Q_[` d _Q` ] l WbZ � l ; iqd ` Z lhz�Y p[\3Z ` (qZ � x �g~ (qV ` cQ]^\ �
\3dha[d�lhaQc / d ; ~-�h�C�C� * � � ]gatl o^o ; ~wWbY[Z,p[\3Z ` u dGc[Z o9u p[\ W : Z,p _ ctl WbZ/c!z/dCa<W3]^a ptl ogo ; ~ ln\�WbYQZ
\ ; \ WbZ u z/dCa<W3]^a p[Z/\�Wbd u l��hZ,a[Z � d : \&Z ` fhl Wb]^dha[\)l : dCpQW l$p[\&Z ` B \ � a[d�� o Z(c[xCZn~ _[` Z
iqZ ` Z/a[z(Z/\
lha[c�xCd<l o \ ( � d : \bl�lna[c�jmlhY o \ WbZ ` ~ �J/ K / * ��V \ ; \&W3Z u � ]sWbY l � Z o^o �Kc[Z(fhZ o d _ Z(c lha[c � Z o^o �
Z�� _[o dC]gW3Z/c5p[\3Z ` u dGcQZ o z lna!W�ln] o d ` ]gW3\ : Z/Y[l fw]gdCp ` Wbd4WbY[Z,\ _ Z/z/] r z�p[\3Z ` ]^a<fhd o fhZ/c lna[c�z/lha
WbYQZ ` Z
iqd ` Z _ Z ` iqd `3u z(d o^o l : d ` lnW3]gfhZ�W�ln\�� \ u d ` Z)Z 4-Z/z
Wb]gfhZ o ; �

� i _ l ` Wb]gz/p o l ` ]ga<WbZ ` Z/\ W�iqd ` WbY[Z ` Z/\3Z/l ` z�Y5c[Z(\3z ` ] : Z/c5]^a�W3Y[]^\ W3Y[Z/\&]^\ � ] ogo : Z)WbY[ZOpQ\3Z�dhi
p[\&Z ` u dGcQZ o \']ga$c[Z
WbZ `&u ]ga[]^aQx,]ga W3Z ` lhz(W3]^dCa+\&W ` lnW3Z/xC]gZ/\ : Z(W ��Z/Z(a�WbY[Z�\ ; \&W3Z u lha[c$W3Y[Z p[\&Z ` �
� a _ l ` Wb]^z(p o l ` ~ l ` Z _[` Z/\&Z/a<W�lnW3]^dCa dhi'W3Y[Z
p[\3Z ` B \ �waQd � o Z/c[xhZ lna[c � ] ogo ]^aQxCa[Z/\&\�W3d�]^a<WbZ ` lhz
W
� ] ogo : Z�p[\&Z/c+Wbd1YQZ o^_ l�\ ; \&W3Z u Wbd,c[Z/z(]^c[Z � Y[Z(W3Y[Z ` d ` a[dhW Wbd�]^aQ]gWb]^lnWbZ ]^a<WbZ ` lhz
Wb]^dha l W lna ;
xC]sfCZ/a Wb] u Z �

� ��� 	G� � 

� � ����

� � � � 
 � 	G� � 
 ��� 	 � 
 �

| d ogo lhxCZ(a ( � ]^z�Y�lha[c } ]^cQa[Z ` ~ ��/�/ K * ]^\�lnaml _Q_[o ]gz lnW3]^dCa �K]^a[cQZ _ Z/a[c[Z(a<W)Wbdwd o � ]sW)iqd ` c[Z(fhZ o �
d _ ]ga[x z/d o^o l : d ` lnWb]sfCZ+]^a<WbZ ` iPlhz(Z lhxCZ(a W3\�� � Y[Z z/d ogo l : d ` l Wb]gfhZ ]ga<WbZ ` iPlhz/Z lnxCZ/a<Wb\ W3YtlnW4z/lha
: Z1z/dha[\&W ` p[z
WbZ/c pQ\3]^aQx WbYQ]^\ Wbdwd o � ]gW�l ` Z u Z/lha<W�W3d ��d ` �!l o dha[xC\3]gc[Z�p[\3Z ` \(~MY[Z o^_ ]ga[x+W3Y[Z u
� ]gW3Y l _ l ` W3]^z/p o l ` W�ln\�� � � d ` Z��Ql u+_[o Zh~%]^a lna�Z l `3o ]gZ `�_ l _ Z ` ~:� ]^z�Y�lha[c } ]gc[a[Z ` ( �J/1/ - : *
c[Z(\3z ` ] : Z�W3Y[Z1cQZ/\3]gxCa5dhi'lha!lhxCZ(a W�WbY[lnW)ln\3\3]g\&W3\�p[\&Z ` \ ]^a _[o lha[a[]ga[x+lh] ` W ` l fCZ o ]gW3]^a[Z ` l ` ]^Z(\��
, Z(z lhp[\&Z : dhW3Y WbY[Z Y p u lha2p[\3Z ` lna[c WbY[Z5lhxCZ(a<W4z lha2p[\&Z W3Y[Z5l _[_[o ]^z/lnWb]gdCa B \ _[` dCx ` l u �

u ]^a[x�]^a<W3Z ` iPlnz/Z (qV){ � *UWbd l 4MZ(z(W WbY[Z�\&W�l WbZ dniMWbYQZ _[` dCx ` l u ~CW3Y[Z | d ogo lhxhZ/a+lhxCZ(a W3\ z/lha : Z
lhz(z/p ` lnWbZ o ; c[Z(\3z ` ] : Z/c!lh\ u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ�\ ; \&W3Z u \ ( ��]gz�Y!lna[c } ]^c[a[Z ` ~ �J/1/ K * �

�)a[Z$dhi�WbY[Z u dC\&W,]^a<WbZ ` Z(\&Wb]ga[x!lh\ _ Z/z
Wb\ dhi�WbY[]g\ ` Z/\&Z l ` z�Y ]^\�WbYtl W�W3Y[Z�lnxCZ/a<Wb\,l o � l ; \
u lh]^a<W�ln]^a!l \3Z(x u Z/a<WbZ(c ]ga<WbZ ` lhz(W3]^dCa5Y[]g\&Wbd ` ; ( � ]^z�Y lna[c } ]gc[a[Z ` ~ ��/�/ - : *�~ �nZ/Z _ ]^a[x$W ` lhz �
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dhi9W3Y[Z�fnl ` ]^dCp[\ \&W3Z _ \ lna[c�\3p : \&W3Z _ \ W3YtlnW Y[l fhZ : Z/Z/a lnz�Y[]^Z
fCZ/c :<; WbY[Z�\ ; \&W3Z u � p[\&Z ` W3Z l u
\3d iPl ` ]^a!W3Y[Z1z(d o^o l : d ` lnW3]gfhZOc[] l o dCxCp[Z � � Y[Z,p[\3Z ` z lna ` Z
fG]gZ �?W3Y[]^\�Y[]^\ Wbd ` ; lnW lha ; W3] u Zh~
Wbd ` Z u ]^aQc Y[] u \3Z o i�dni � YtlnWOYtln\ : Z(Z/a lhz(z/d u+_[o ]^\3YQZ/c�\&d�iPl ` d ` Wbd ` Z(W3p ` a W3d�lha Z/l `3o ]^Z `
_ dC]^a<W ]^a�W3Y[Z�c[] l o dCxCp[Z�]^a d ` c[Z ` Wbd ` Z/c[d l _ l ` W3]^z(p o l ` \&WbZ _ ]ga�WbY[Z _[` d : o Z u \3d o fw]^a[x �

� Y[Z c[]g\3z(dCp ` \&Z _[` dGz(Z/\&\3]^aQx)]^a | d o^o lhxCZ/a�]^\ : lh\&Z/c dha,WbYQZ�WbYQZ/d ` ; dhi[c[]^\&z/dCp ` \3Z�dhi /O` dC\ �
lha[c } ]gc[a[Z ` ( �J/ K1, * � � YQZ ` Z$l ` Z
W3Y ` Z(Z u lh]^a z(d u _ dCa[Z(a<Wb\�Wbd WbY[]g\ ` Z _[` Z/\&Z/a<W�lnW3]^dCa:#,WbYQZ
o ]ga[xCp[]g\&W3]^z�\&W ` p[z(W3p ` Z�dhi WbYQZ�cQ]^\3z(dCp ` \3Z (Px ` dCp _ ]ga[x
pQW&WbZ ` lha[z(Z/\�]^a<Wbd
c[]g\3z(dCp ` \&Z�\3Z/x u Z(a W3\C*�~
WbYQZ1lnW&WbZ(a W3]^dCa[l o \&WblnWbZ�dhi�W3Y[Z�c[]^\&z/dCp ` \3Z (Pc[Z(\3z ` ] : ]^a[x+Y[d�� WbYQZ�iqdwz/p[\�dhiUlnW3W3Z/a<Wb]gdCa!dni�WbYQZ
c[]^l o dCxhp[Z _ l ` W3]^z(] _ lha<W3\�]g\�\&Y[]gi W3]^a[x *�~%lha[c�W3Y[Z1]ga W3Z/a<Wb]gdCatl o \ W ` pQz(Wbp ` Z dhi�W3Y[Z1cQ]^\3z(dCp ` \3Z�(Pl
� ` Z/z/] _ Z W ` Z/Z � ` Z _[` Z(\3Z/a<WblnWb]gdCa�\3YQd � ]ga[x � Y[]gz�Y�z/d u _ dCa[Z(a W3\ dhi9l,\3Y[l ` Z(c _[o lha+Ytl fCZ : Z(Z/a
z/d u _[o Z(W3Z/c (A{�d o^o lhz � ~ ��/1/ �	� 2 dwz�Y : lhp u lna[c } ]^c[aQZ ` ~ ��/�/ � � /O` dC\ �4lha[c �O` lhp[\(~ ��/1/ , * * �
V z
Wb\ � ]gW3Y[]^a l cQ] l o dCxCp[Z�l ` Z WbY[Z(a z o lh\3\&] r Z(c :<; W3Y[Z!cQ]^\3z(dCp ` \3Z _[` dwz/Z(\3\3]ga[x l o xCd ` ]gW3Y u
lhz(z/d ` c[]^a[x
W3d+YQd � WbY[Z ; z/dCa<W ` ] : pQWbZOWbd
W3Y[Z�c[]^\&z/dCp ` \3Z�\3Z(x u Z/a<W z(p `3` Z/a<W o ; ]^a�iqdwz/p[\ �

V o WbY[dCpQxCY�W3Y[Z ��d ` � ]^a WbY[]g\�W3Y[Z/\&]^\,c[dGZ(\1a[dnW Z u+_[o d ; W3Y[Z$\3l u Z+W ; _ Z�dhi6c[]g\3z(dCp ` \&Z
u dGc[Z o lh\�W3Y[Z dha[Z�pQ\3Z/c
]ga | d o^o lnxCZ/a�8 � ]sWbY l iqdGz(p[\�\&W�lnz �%~hatlnWbp ` l o o lna[xCptlhxhZ�xCZ(a[Z ` lnWb]gdCa ~
lha[c!\3d dCa 8�]gW�c[dwZ/\�]^a<fCd o fCZ u dGc[Z o ]ga[x
WbY[Z�\&WblnWbZ�dhiUW3Y[Z,cQ] l o dCxCp[Z � ]sWbY WbY[Z,p[\3Z ` � � Y[]g\
]^\�c[dha[Z :<; �hZ(Z _ ]ga[x l ` Z/z(d ` cmdhi z(Z ` Wblh]^amlh\ _ Z/z
Wb\,dhi W3Y[Z$c[]^l o dhxCp[Z WbY p[\�iPl ` ~�]^aQz o pQc[]^a[x
WbYQZ
awp u : Z ` dhi'Wb] u Z/\�WbYtlnWOW3Y[Z
\ ; \ WbZ u Y[lh\ ` Z/v p[Z(\&W3Z/cmYQZ o^_ i ` d u W3Y[Z
p[\&Z ` ~9W3Y[Z
Wb] u Z/\
lnW � Y[]gz�Y WbYQdC\3Z ]^a<WbZ ` lhz
Wb]gdCa[\�Wbdwd � _[o lhz/Zn~Olha[c WbY[Z Z(\&Wb] u l WbZ/c z/dhxCa[]gW3]gfhZ Z 4Md ` W WbYtl W
WbYQdC\3Z
]ga W3Z ` lhz(W3]^dCa[\ ` Z(vwpQ] ` Z(c dhi�WbY[Z
pQ\3Z ` � , lh\3Z(c dCa WbY[]g\)]^aGiqd `3u lnWb]gdCa!l : dhpQW _[` Z(fw]^dhp[\
]^aQ\&W�lna[z/Z(\�dhiM]^a<WbZ `3` p _ Wb]ga[x�WbY[Z�p[\3Z ` ~ WbY[Z�Z/\ Wb] u lnW3Z/c+z/dC\ W ln\3\3dwz/]^lnWbZ(c � ]sWbY : dhW3Y[Z ` ]^a[x�WbYQZ
p[\&Z ` ]ga W3Y[Z�z(p `3` Z/a<W6\&]gWbp[lnWb]gdCa4]^\ z l o z/p o lnWbZ(c�� � Y[]g\ : dhWbYQZ ` z/dC\ W WbYQZ/a _[o l ; \ l,\&]^xCa[] r z lna W
` d o Z�]^a$W3Y[Z \ ; \ WbZ u B \6c[Z/z(]^\&]^dCa[\ l : dCpQW � YQZ(WbYQZ ` d ` a[dhW�Wbd ]ga[]gW3] lnW3Z�z(d u+u p[a[]gz lnW3]^dCa � ]gW3Y
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WbYQZ�pQ\3Z ` �

� ��� � � � ��� ��� ��
�� � ����

��� ����� � � 	 � ����
 ��
 � �����

� Z/\3Z/l ` z�Y!dCa u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ \ ; \&W3Z u \�Ytln\ : Z/Z(a!x ` d�� ]^a[x
]ga ` Z/z(Z/a<W ; Z/l ` \�lha[c u ]��GZ/c �
]^aQ]gWb]^lnWb]sfCZ�WbZ(z�Y[a[]gvwpQZ/\�Ytl fCZ : Z(Z/a�]^a[z(d `3_ d ` lnWbZ(c ]^a<W3d \ ; \&W3Z u \�]^a fhl ` ]^dhp[\�l _Q_[o ]gz lnW3]^dCa
l ` Z lh\ ( � Z ` xCp[\&dCa ~%V o^o Z/a5lha[c �!] ogo Z ` ~ ��/1/ , �;, p ` \&WbZ(]^a�lha[c �!z y Z `&u dhW&W ~ ��/�/ , � | d � lna[c
$'Z o dC\3dQ~ ��/1/ -	� | l ` : Z `3` ; ~ ��/1/ - ��jml o �nZ ` Z
W�l o �g~ ��/1/ -hl	�>D�d ` fw]gW �h~ �J/1/1/ � � d ` WbZ(a � l u+_
Z(WUl o �s~ ��/1/ - * �k�!dC\&W�c[Z/\&]^xCaQZ ` \(~CY[d���Z(fCZ ` ~ Ytl fCZ�\3] u _[o ; z/d u Z�p _ � ]sWbY,W3Y[Z/] ` d�� a cQd u ln]^a �
\ _ Z/z(] r z u ]��GZ(c � ]ga[]gW3] lnW3]gfCZO\&d o pGWb]^dha[\�W3d�WbY[Z(] ` _ l ` W3]^z/p o l `�_[` d : o Z u dhi ]ga W3Z ` Z/\&W��Oj�YtlnWO]g\
a[Z(Z/c[Z(c ]^\ l _[` ]^a[z(] _[o Z/c u Z(W3Y[dGc iqd ` cQZ/\3]gxCa[]ga[x \3p[z�Y \ ; \&W3Z u \�#2dCa[Z W3YtlnW�W�l��hZ/\5]^a<W3d
lhz(z/dCp[a<W�]^aGiqd `3u lnWb]gdCa�l : dCpQW6W3Y[ZOW�lh\ � ~[WbY[Z�p[\&Z ` lha[c�WbY[Z�c[]^l o dhxCp[Z)\&] u p o W�lhaQZ/dCp[\ o ; �

� a | Ytl _ WbZ ` �Q~ � Z _[` d fw]^c[Z�\3p[z�Y l _[` ]^a[z(] _[o Z/c�\3d o pQWb]gdCa"#9dCaQZ�WbY[lnW ` Z o ]^Z(\kdCa1l�\ ; \&WbZ u B \
l : ] o ]sW ; W3d u dwc[Z o W3Y[Z�p[\3Z ` ~[WbYQZ�Wblh\���lna[c5W3Y[Z�c[] l o dCxCpQZOl o^o lnW6WbY[Z�\3l u ZOW3] u Z � } ; \&W3Z u \
p[\&]^a[x dCp ` l _Q_[` d<lnz�Y � ] o^o : Z5l : o Z�Wbd u l��nZ ` lnW3]^dCa[l o c[Z(z/]^\&]^dCaQ\4l : dhpQW4]^a<WbZ ` lhz
Wb]gdCa : ;
lhatl o ; �/]ga[x�WbY[Z : Z(a[Z r Wb\ lna[cmz(dC\&W3\,dhi z/d u+u p[aQ]^z l Wb]^dha � ]gWbY WbYQZ p[\&Z ` ��e�\&Z `1u dwc[Z o ]^a[x
` Z(\3Z/l ` z�Y ~t]ga<W ` dwc[p[z(Z/c ]^a } Z/z(W3]^dCa5� � �G~ _[o l ; \ l��hZ ; ` d o Z)]^a WbY[]g\6c[Z/z(]^\3]gdCa _[` dGz(Z/\3\(~ lh\ WbYQZ
\ ; \ WbZ u B \ : Z o ]^Z
iq\�l : dCpQW�WbYQZ6p[\3Z ` B \ cQd u ln]^a�� a[d�� o Z(c[xCZ�lha[c � ] o^o ]ga[xCa[Z(\3\�Wbd�]^a<WbZ ` lhz
W � ]gW3Y
WbYQZ�\ ; \&WbZ u l ` ZOz ` ]gW3]^z/l o z(d u _ dCa[Z(a<Wb\ dhikdCp ` c[Z/\&]^xCa \&d o pQW3]^dCa �
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V \�c[]^\&z/p[\&\3Z/c
]ga | Ytl _ WbZ ` � ~C]ga,WbYQ]^\ WbY[Z(\3]^\ � Z6lnc[c ` Z(\3\�W3Y[Z _[` d : o Z u dhi c[Z(\3]gxCa[]^aQx u ]��GZ/c �
]^aQ]gWb]^lnWb]sfCZ,\ ; \&W3Z u \�W3YtlnW�z lna u l��hZ ` Z lh\&dCatl : o Z4c[Z/z(]^\&]^dCa[\�l : dCpGW � Y[Z/a Wbd \3d o ]^z(]gWOlnc[c[] �
Wb]gdCatl o ]^aQiqd `&u l Wb]^dha1i ` d u _ dhW3Z/a<Wb]^l o^o ; Y[Z o^_ iqp o p[\3Z ` \���j�Z _Q` d _ dC\3Z6W3YtlnW l�\ ; \ WbZ u \&Y[dCp o c
lh\ � iqd ` iqp ` W3Y[Z ` ]^a _ pQW _[` Z(z/]g\3Z o ; � Y[Z/a WbY[Z _ Z ` z(Z/]sfCZ/c : Z(a[Z r W3\1dhi WbYQ]^\�]^a<WbZ ` lhz
Wb]gdCa�Z � �
z/Z(Z/c WbY[Z+Z�� _ Z/z(W3Z/c�z/dC\ Wb\�� � a W3Y[]^\�z�Ytl _ WbZ ` ~kl5\&Z(W�dhi xhp[]^c[Z o ]ga[Z/\ � ] o^o : Z _[` Z(\3Z(a W3Z/cmiqd `
Y[d�� Wbd!c[Z/\&]^xCaml!\ ; \ WbZ u W3YtlnW,z lha u l��nZ Z �[lnz(W o ; WbY[]g\�W ; _ Z$dhi c[Z/z(]^\3]gdCa���j�]sWbY�W3Y[Z/\&Z
xCp[]gc[Z o ]^a[Z(\�z o Z l `3o ; c[Z r a[Z/cM~w]sW ��dCp o c WbY[Z(a : Z _ dC\3\&] : o Z iqd ` c[Z(\3]gxCa[Z ` \�dhi u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ
\ ; \ WbZ u \kW3d _Q` d fw]^c[Z'WbY[Z(] ` \ ; \ WbZ u \ � ]sWbY�WbY[Z�l : ] o ]gW ; Wbd ` Z/lh\3dCa,]^a,l _Q` ]^aQz/] _Qo Z/c � l ; l : dCpGW
]^a<W3Z ` lnz(Wb]gdCa � ]gW3Y5W3Y[Z�p[\3Z ` �

V \ lha2Z��Ql u+_[o Z�dniOlha l _[_Qo ]^z/lnWb]gdCamiqd ` � YQ]^z�Y pQ\3Z ` \ Y[l fhZ � ]gc[Z o ; fnl ` ; ]ga[x _[` Z
iqZ ` �
Z/aQz/Z/\�]^a�W3Z `3u \ dhi�WbY[ZOi ` Z(v p[Z/a[z ; dhiU]ga W3Z ` lhz(W3]^dCa ~Gz/dCaQ\3]^cQZ ` WbY[Z�c[Z(\3]^xha5dni 7 1KCK! � �[1 �$/&1�7
2 �R2�%�1 �J2 # _Q` dCx ` l u \)WbYtlnWOlnW3W3Z u+_ WOWbd \3pQxCxCZ/\ W�]gWbZ u \�WbYtlnW�pQ\3Z ` \ u ]gxCY<WOZ/a �&d ; ~�\&p[z�Y ln\

��,
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u d fw]gZ/\/~ u pQ\3]^zn~ : dwd � \,d ` WbZ o Z(fw]^\&]^dCa \&Y[d�� \�( � lhpGW �h~ ��/�/ K * � � Y[Z(\3Z ` Z/z(d u+u Z(a[ctlnW3]^dCa[\
l ` Z,p[\&ptl ogo ;�: ln\3Z/c!dCa�\&d u Z,z(d u : ]gatlnWb]gdCa�dhi�Z � _[o ]gz/]gW _Q` Z(iqZ ` Z(a[z/Z,]^aQiqd `&u l Wb]^dha�WbYtlnW�WbYQZ
p[\&Z ` Ytlh\ _[` d fw]^c[Z(c lha[c ] u+_[o ]^z/]sW d : \&Z ` fnlnW3]^dCaQ\)dhi'WbY[Z1p[\3Z ` B \)WbZ/aQc[Z/a[z(]^Z(\�� y ] 4MZ ` Z(a W ` Z �
\3Z/l ` z�YQZ ` \$Ytl fCZ ]ga fhZ/\ Wb]^xClnWbZ(c WbY[Z5p[\&Z dhi)z(dCa<WbZ(a W � : ln\3Z/c ` Z/z/d u u Z/a[c[lnWb]gdCa[\�(A{kl ���/lha[]J~
�!p ` l u lnWb\&p$lhaQc , ] o^o \3p[\(~ ��/1/ , *G8
lnatl o ; �(]^a[x�Y[d�� lna ]sWbZ u ]^\'\3] u ] o l ` Wbd�dhW3Y[Z ` \'W3YtlnW'WbYQZ
p[\&Z ` o ] �nZ/\)85lha[c!z/d ogo l : d ` lnWb]sfCZ rto WbZ ` ]^a[x ( � dCa[\&Wblha Z
W)l o �g~ ��/�/ - *�8 o dGd��w]ga[x+lnW�Y[d�� lha
]gW3Z u Ytlh\ : Z(Z/a ` lnW3Z/c :<; p[\3Z ` \ � Y[d$l ` ZOz/dha[\3]gc[Z ` Z/c�\&] u ] o l ` W3d
WbY[]g\6p[\3Z ` �

�)a[Z u ]^xCY<W�Z�� _ Z/z
W WbY[lnW \&d u Z1p[\&Z ` \ � dhp o c _[` Z
iqZ ` W3d$Ytl fhZ1WbY[Z�\ ; \ WbZ u \3] u _[o ; d : �
\3Z ` fhZ)WbY[Z(] ` Y[l : ]gW3\ lna[c u l��hZ ` Z/z(d u u Z/aQctlnWb]gdCa[\�lhz/z(d ` cQ]^a[x o ; ~ � Y[] o Z�dnWbY[Z ` p[\&Z ` \ ��dCp o c
: Z)]^a<WbZ ` Z(\&WbZ(c ]^a�Ytl fw]^a[x l Y[]^xCYQZ ` o Z(fhZ o dhi�]ga fhd o fhZ u Z/a<W � � a�iPlnz(W ~F, p[z��/l�� ~;&M] u+u Z `3u lha
lha[c � p ` l _ lnW3] (A�h�C�<� * Ytl fCZ6]gc[Z/a<Wb] r Z/c W3Y ` Z(Z z o lh\3\&Z/\�dhi%p[\&Z ` \�]^a1W3Y[Z/] ` ��d ` �,dCa WbZ o Z(fw]g\3]^dha
` Z(z/d u+u Z/a[c[Z ` \ ; \&W3Z u \��QI?!�(@% 46!87 �[1Op[\&Z ` \ _[` Z(iqZ ` l�z/d u _[o Z(W3Z o ; lhpQW3d u l WbZ/c \ ; \ WbZ u
WbY[lnW6c[dwZ/\ aQdhW : dhWbY[Z ` W3Y[Z u lnW6l ogo ~�
 1�%
� 2 /&! (@%5%F!=W&1�% N-1�7 p[\3Z ` \ l ` Z)]^a<W3Z ` Z(\&W3Z/c ]^a�Y[l fw]ga[x
\3d u Z u dGc[Z ` lnW3Z�l u dCp[a<W dhikz/dCa<W ` d o d fCZ ` W3Y[Z�\ ; \&W3Z u B \ : Z(Ytl fG]gdCp ` ~ � Y[] o Z�
�1�%��[1J/'7X(@B'1
p[\&Z ` \ o ] �hZ)W3d : ZOWbdhWbl o^o ; ]^a z/dCa<W ` d o dhi�WbYQZ�\ ; \&WbZ u �

� Y[]^\Oz/lnWbZ(xCd ` ]�� l Wb]^dha�] ogo p[\ W ` lnWbZ(\ l�a[Z(Z/c WbYtl W � ] ogo : Z
Z u+_ Ytln\3]��(Z/c W3Y ` dCpQxCY[dCpQW WbY[]g\
WbYQZ/\3]g\�# l+a[Z(Z/c�W3d ` Z lh\&dCa�Z � _[o ]gz/]gW o ; l : dCpQW�WbY[Z _ l ` Wb]gz/p o l ` p[\3Z ` ]ga fhd o fhZ/c : Z
iqd ` Z�c[Z(z/]^c �
]^aQx � Y[Z(W3Y[Z ` d ` a[dnW
Wbd ]^a[]sWb]^lnWbZ+z/d u+u p[aQ]^z l Wb]^dha���V pQ\3Z ` � Y[d _[` Z(iqZ ` \+l z/d u+_[o Z
WbZ o ;
lhpQW3dCa[d u dCp[\ \ ; \ WbZ u ��dCp o c o ] �hZ o ;�: Z�i ` p[\ W ` l WbZ/c!v p[]^z � o ; :<; l4\ ; \&W3Z u WbYtlnW�lh\ �hZ(c�i ` Z �
v p[Z/a<W'v p[Z(\&Wb]gdCa[\�]ga lha
Z 4Md ` W�W3dO] u+_[` d fCZ WbY[Z lhz/z(p ` lhz ; dhi ]sWb\ _[` Z
iqZ ` Z(a[z/Z u dwc[Z o �U�)a WbYQZ
dhW3Y[Z ` Ytlha[cM~Ql�p[\3Z ` lnW WbY[Z�dhW3Y[Z ` Z/a[c$dhi WbYQZ�\ _ Z(z(W ` p u u ]gxCY<W : Z�c[]^\3l _[_ dC]^a<W3Z/c W3d o Z l ` a
WbY[lnW6WbY[Z�\ ; \ WbZ u Y[lhc!cQZ/z/]gc[Z/c Wbd _ ln\3\ p _ lha!d _[_ d ` WbpQa[]gW ; Wbd4]^a<fCd o fCZOW3Y[Z�p[\3Z ` � � i�\ ; \ �
WbZ u \ l ` Z xCdC]^aQx�W3d u l��nZ ` lnWb]gdCatl o c[Z/z(]^\&]^dCa[\ l : dCpQW ]ga W3Z ` lhz(W3]^dCa ~CW3Y[Z/a ]^\&\3p[Z(\�\&p[z�Y�lh\'WbYQZ
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p[\&Z ` B \ � ] ogo ]ga[xCa[Z(\3\'Wbd ]ga W3Z ` lhz(W lha[c$W3Y[Z)p[\&Z ` B \ _ Z ` z(Z/]sfCZ/c � a[d�� o Z(c[xCZOl : dCpGW WbYQZ)c[d u lh]^a
u p[\ W : Z1W�l��hZ/a ]ga<Wbd�lhz(z/dCpQa W��)V \)l ` Z(\3p o W ~Mdhp ` _[` d _ dC\3Z(c u dwc[Z o iqd `�` Z ln\3dCa[]ga[x�l : dCpGW
]^a<W3Z ` lnz(Wb]gdCa2]^a u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ$\ ; \&WbZ u \ ]^a[z(d `3_ d ` lnWbZ(\4l p[\&Z `+u dwc[Z o ]^aQx z/d u+_ dha[Z/a<W ~
iqdwz/p[\&]^a[x4dCa�WbYQZ u dwc[Z o dnikW3Y[Z�p[\3Z ` B \ � a[d�� o Z(c[xCZ,lha[c � ] ogo ]^aQxCa[Z/\&\�W3d ]ga W3Z ` lhz(W��

� ��� � � 	 � � � 	�� �

, Z
iqd ` Z _[` Z(\3Z/a<W3]^a[x�W3Y[Z1c[Z
W�lh] o \�dhi'dCp `�u dwc[Z o ~ ]gW�]^\�] u+_ d ` W�lna W W3d�z/dCaQ\3]^cQZ ` � Y[lnW)W ; _ Z(\
dhi vwpQZ/\&W3]^dCaQ\$l \ ; \&W3Z u � dhp o c � lna W+Wbd�lh\ � dhiOl p[\3Z ` � � a WbY[]g\4\3Z/z
Wb]gdCa ~ ��Z�]gc[Z/a<W3]gi ;
\3Z
fCZ ` l ok_ dC\&\3] : o Z o ]ga[Z/\ dhi�]^a[v p[] ` ; W3YtlnW u ]gxCY<W�z/d u Z,p _ c[p ` ]^a[x lha!]^a<WbZ o^o ]gxCZ/a<W6\ ; \&WbZ u B \
` Z/lh\3dha[]^a[x _[` dGz(Z/\&\�� � Y[Z W ; _ Z dhi-\3Z
W3Wb]ga[x � Z�l ` Z�lnc[c ` Z(\3\&]^a[x�]^\�dCaQZ�]ga � Y[]^z�Y4WbY[Z \ ; \ WbZ u
Ytlh\ : Z/Z(a Z/a o ]^\&W3Z/c :<; W3Y[Z
p[\3Z ` Wbd _ Z ` iqd `3u \3d u Z W�lh\ � �1V o WbY[dhp[xCY WbYQZ
\ ; \&W3Z u ]g\�l : o Z
Wbd u l��hZ u lha ; c[Z/z(]^\3]gdCa[\ dCa5]gW3\�d�� a ~ ��Z l ` Z�z/dCa[\&]^c[Z ` ]ga[x+W3Y[Z�\3]sWbptlnW3]^dCaQ\ W3YtlnW�l ` ]^\3Z�]ga
� Y[]gz�Y!]sW u ]gxCY<W : Z(a[Z r W�i ` d u lhcQc[]gW3]^dCatl o ]gaQiqd `3u lnW3]^dCa�d ` xCp[]^c[lha[z/Z)i ` d u W3Y[Z�p[\3Z ` �

� Y[Z iqdwz/p[\Odhi�W3Y[]^\�WbY[Z(\3]^\O]g\ dCa W3Y[Z
\ ; \ WbZ u W�l�� ]^aQx$WbY[Z
]ga[]gW3] lnW3]gfhZ�W3d lh\��!v p[Z/\ Wb]^dha[\
dhi l$pQ\3Z ` lha[c dCa _Q` d fw]^c[]ga[x$\ ; \ WbZ u \ � ]sWbY l$\ ; \&WbZ u l Wb]^z � l ; ]^a � YQ]^z�Y Wbd u l��nZ1c[Z(z/] �
\3]gdCa[\�l : dCpQW WbY[]g\ W ; _ Z4dhi ]^aQ]gWb]^lnWb]sfCZ ��e�\3]ga[x | Y p � | l `&` d ogo B \)z l WbZ/xhd ` ] � lnW3]^dCa!dhi cQ] l o dCxCp[Z
]^aQ]gWb]^lnWb]sfCZ fCZ ` \3pQ\ Wblh\�� ]^a[]sWb]^lnWb]sfCZ ( | Y p � | l `3` d o^o lha[c�, ` d�� a ~ ��/1/ - *�~QdCp ` iqdGz(p[\ ]g\ z o Z l `&o ;
dCa WbY[Z+c[]^l o dCxhp[Z ]^aQ]gWb]^lnWb]sfCZ,]^a<WbZ `3_[` Z(W�l Wb]^dha��
j�]gWbY ` Z(\ _ Z/z
W,W3d5Wblh\�� ]ga[]gW3] lnW3]gfhZh~ ]sW�z/dCp o c
: Z
l ` xhp[Z/c W3YtlnW�l�\ ; \ WbZ u W�l�� ]ga[x$WbYQZ ]^a[]sWb]^lnWb]sfCZ�Wbd�lh\ �!W3Y[Z p[\&Z ` l�v p[Z/\ Wb]gdCa ]^\)]ga�iPlhz
W
a[dhW % ���8( �&W�WbY[Z�]^aQ]gWb]^lnWb]sfCZn~ : pQWJ7K1�+V( � ,0#&(L2KN&( �&W�]sW : ; ; ]^Z o c[]ga[x4z/dCa<W ` d o dhi�W3Y[Z,Wblh\���W3d WbYQZ
p[\&Z ` � � Y[]g\�]g\ ]^a iPlhz(W�\3] u ] o l ` W3d+W3Y[Z,fw]gZ �XlhcQd _ WbZ(c :<; , ` ln]^a[d f5lha[c9D�Z � u dwd ` (J�h�C�h� *
~
]^a � Y[]gz�Y WbYQZ �'#&%�! �_! � �6dni9l,\ ; \&WbZ u ]^\'c[Z r a[Z/c�ln\�]sWb\ l : ] o ]gW ; Wbd,lhz(W Z � z(]^Z(a W o ; � ]sWbY[dCpGW
l
p[\3Z ` B \�YQZ o^_ �[WbY[]g\6z/d u+_ l ` ]^\3dha�]^\ c[]^\&z/p[\&\3Z(c!iqp ` WbY[Z ` :<; | dhY[Z/a�lha[c ��o Z u ]ga[x (A�h�C�C� * �
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� W�\3Y[dCp o c : ZOaQdhWbZ(c5W3YtlnW ~Q]^a c[Z/\&]^xCaQ]^a[x u ]��GZ/c � ]^aQ]gWb]^lnWb]sfCZ�\ ; \&W3Z u \/~ ]gW ]^\ l o \3d
] u+_ d ` �
W�lna W�Wbd�z(dCa[\&]^c[Z ` WbYQZ,iPlhz
W WbY[lnW?# 2R1�7 2 � ] o^o \&d u Z(Wb] u Z(\�Wbl��hZ1z/dCa<W ` d o dhi�WbY[Z,c[] l o dCxCpQZ�d `
WbYQZ _Q` d : o Z u � \&d o fw]^aQx[~ _ dC\&\3] : o ; lnW p[a[Z � _ Z/z
WbZ(c!Wb] u Z(\�� } ; \ WbZ u \ \3Y[dhp o c : Z�cQZ/\3]gxCa[Z(c W3d
YtlhaQc o Z)\&p[z�Y5Z(fCZ(a<Wb\�� V o WbY[dhp[xCY ��Z � ] o^o c[]g\3z/pQ\3\ WbYQ]^\6lh\ _ Z(z(W dhi W3Y[Z _[` d : o Z u ]ga } Z/z
Wb]gdCa
, � � �0�[~QWbYQZ�iqdwz/pQ\�dnikW3Y[]^\ W3Y[Z/\&]^\ ]^\6dCa u l�� ]^a[x
cQZ/z/]g\3]gdCa[\�l : dCpQW \ ; \ WbZ u ]ga[]gW3] lnW3]gfhZ�# � YQZ/a
\3YQdCp o c�W3Y[Z�\ ; \&W3Z u ]^a[]sWb]^lnWbZ�]^a<WbZ ` lhz
Wb]^dha � ]gWbY WbYQZ�pQ\3Z ` �

{ ` d fw]^c[]ga[x
\ ; \&W3Z u \ � ]sWbY l
\ ; \ WbZ u lnW3]^z � l ; Wbd u l��hZOc[Z(z/]g\3]^dha[\ l : dCpQW lh\ � ]^a[x4v p[Z/\ �
Wb]gdCa[\�dni,W3Y[Z p[\3Z ` ~)l o WbYQdCp[xCY ]sW�]^\�dCa o ; l _ ]^Z/z(Z dhi�WbY[Z d fCZ ` l ogo)_ p � � o Z dni1c[Z(\3]gxCa[]^aQx
u ]��GZ/c �K]^a[]sWb]^lnWb]sfCZ�\ ; \ WbZ u \/~�]^\$lmfCZ ` ; ] u _ d ` Wblha<W$z(d u+_ dCaQZ/a<W � � Y[]g\�\3Z(z(W3]^dCa dCpGW o ]ga[Z/\
\3d u Z�dhiUW3Y[Z�c[] 4-Z ` Z/a<W u dhW3]gfnlnWb]gdCa[\ W3YtlnW�l _[` ] u l ` ] o ; lhpGWbdCa[d u dCpQ\�\ ; \&WbZ u u ]gxCY<W�Y[l fhZ
iqd ` ]ga W3Z ` lhz(W3]^a[x � ]sWbY!l4pQ\3Z ` �

��� 
��17:����# � 
D� � # FH�����I� � 7 7:
����E����
 ��7 
����
� a u lha ; \3]gW3ptlnW3]^dCa[\(~kW3Y[Z�\ ; \ WbZ u u ]gxCY<W o lhz � ]^aQiqd `&u l Wb]^dha�l : dCpGW1WbYQZ _[` d : o Z u �

\&d o fw]^aQx$Z/a<fw] ` dCa u Z/a<WOd ` iPlhz(W3\Ol : dCpQW�WbY[Z1l o � l ; \ � z�Ytlna[xC]^aQx � d `&o c ~Mlha[c ]sW u ]^xhY W
: Z o ]^Z(fhZ WbYtlnW5WbYQZ�p[\&Z ` Ytlh\ u d ` Z z/p `&` Z/a<W �waQd � o Z/c[xhZ � � i1W3Y[]^\5]^aGiqd `3u lnWb]gdCaR]g\
] u _ d ` Wblha<W�lhaQc ]si%W3Y[Z \ ; \&W3Z u ]g\�\3p �+z/]gZ/a<W o ; p[a[z(Z ` W�lh]ga9(qd ` z/d u _[o Z(W3Z o ; ]^xha[d ` lna WC*
~
W3Y[Z/a�]gW � ] o^o : Z � d ` WbY � Y[] o Z�W3d ln\�� W3Y[Z p[\&Z ` (P]siOWbY[Z o lnW3W3Z ` ]g\ : Z o ]gZ(fCZ(cRWbd : Z
� a[d�� o Z(c[xCZ/l : o Z * ��@ �Ql u _Qo Z/\6dni�v p[Z(\&Wb]gdCa[\�dhi�WbY[]g\ W ; _ Z�]^a[z o p[c[Z5#

� ( � a5W3Y[Z�c[d u lh]^a�dnikW ` lha[\ _ d ` W�l Wb]^dha _[o lhaQa[]^a[x � � � *
j�Y[lnW�]^\ WbYQZ�z(p `3` Z/a<W o dwz lnW3]^dCa�dnikW ` p[z ���  � - �

� ( � a5W3Y[Z�c[d u lh]^a�dnikW ` l fCZ o�_Qo lha[aQ]^a[x � � � *
� \ W ` l �+zOz/p `&` Z(a W o ; Y[Z/l f ; dha ` dCpQW3Z�V �
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� ( � a5W3Y[Z�c[d u lh]^a�dni�\ _ d ` Wb\ _[` Z/c[]gz(Wb]gdCa[\ � � � *
� \ } YtlnvwpQ] o^o Z�� B 1�Z l o Z � _ Z(z(WbZ(c!W3d _Qo l ; Wbdha[]^xCY<W �

��� B�7A� ����7A;=7A�*7:
��17:BI#%
�� ')��# 9 B �
V�a[dhWbYQZ ` ] u+_ d ` Wblha<WUz o lh\3\'dhi%v p[Z(\&Wb]gdCa[\']^a<fhd o fhZ/\'p[\3Z `'_[` Z
iqZ ` Z(a[z/Z(\�� � a u lna ; W�lh\ � �
d ` ]^Z(a W3Z/c5c[] l o dCxCpQZ/\/~Q]gW ]^\6W3Y[Z�# 2R1�7 � 26xhd<l o \ W3YtlnW WbYQZ,\ ; \ WbZ u ]g\ W ` ; ]ga[x4Wbd lhz�Y[]^Z
fCZ �
V o WbYQdCp[xCY u lha ; dni�W3Y[Z u dC\&W�] u+_ d ` W�lha<W _[` Z
iqZ ` Z(a[z/Z(\ z lha : Z Z�� _ Z/z(W3Z/c Wbd : Z
_[` d fG]gc[Z/c�c[p ` ]^aQx W3Y[Z']^a[]sWb]^l o \ _ Z/z/] r z l Wb]^dhaOdhiGW3Y[Z _[` d : o Z u ~ ]sW9]^\9v p[]sWbZ _ dC\3\&] : o Z�WbYtl W
z(Z ` Wblh]^a _[` Z(iqZ ` Z/a[z(Z$]gaQiqd `3u lnW3]^dCa � ] o^o : Z u ]g\3\3]ga[x5lha[c � ] o^o Ytl fCZ W3d : Z4d : Wblh]^a[Z(c
:<; W3Y[Z \ ; \ WbZ u lnW ` p[a �KW3] u Z ��� i z/dCp ` \3Zn~ WbY[Z(\3Z
v p[Z(\&Wb]gdCa[\O\&Y[dCp o c dCa o ;!: Z
lh\��nZ/c
]si�]gW�]^\ : Z o ]^Z
fCZ(c WbYtlnW�WbY[Z(] ` lha[\ ��Z ` \ � ] ogo Y[l fhZ4lha ] u _ lnz(W�dCa�WbYQZ c[Z/z(]^\&]^dCa[\�WbYtl W
W3Y[Z�\ ; \&W3Z u � ] ogo u l��hZ �
V xCdGdwc�Z �[l u _[o Z z/lha : Z W�l��nZ/a�i ` d u W3Y[Z W ` l fCZ o lhxCZ(a<W6c[d u lh]^a ��V Y p u lha�W ` l fCZ o
lhxhZ/a<W�p[\&ptl o^o ; � ] o^o a[dhW�lh\��1l)z o ]gZ/a<W�l : l `3` lhxCZ dhi%v p[Z(\&Wb]gdCa[\'lnWkWbY[Z fhZ ` ; : Z/xC]ga[a[]^aQx
dhi�l cQ] l o dCxCp[Z ���)a o ; WbYQZ u dC\ W ] u _ d ` Wblha<W ]gaQiqd `&u lnW3]^dCa9(PcQZ _ l ` Wbp ` ZOz/]sW ; ~QcQZ/\&W3]^atl �
W3]^dCa+z/]sW ; ~wctlnWbZ(\C* � ] o^o : Z xClnWbY[Z ` Z(c�]^a[]sWb]^l o^o ; ���!d ` Z�cQZ(W�ln] o Z(c _[` Z(iqZ ` Z/aQz/Z/\ � ] o^o dha o ;
: Z ` Z/v p[Z(\&W3Z/c�]sikW3Y[Z ; l ` Z : Z o ]gZ(fhZ/c Wbd : Z ` Z o Z
fnlha<W �

� d ` Z��Ql u+_[o Zn~UWbY[Z ` Z�]^\1a[d a[Z/Z(c Wbd lh\ ��WbYQZ�p[\3Z ` � YtlnW4z(]gW ; WbY[Z ; ��dCp o c _Q` Z(iqZ `
iqd ` l4\ Wbd _ � d fCZ ` ]gi�]gW u ]^xhY W�Wbp ` a dCpQW6WbY[lnW6WbY[Z ` Z�l ` Z �t]^xhY W3\ � ]gW3Y�a[d4\&Wbd _ \ lnW�l ogo �
V�\4lha[dhW3Y[Z ` Z �Ql u _Qo Zh~�]sW ]g\ _[` d : l : o ; \3lniqZ$Wbd ln\3\3p u Z�W3YtlnW4l z o ]^Z(a<W � ] ogo�_Q` Z(iqZ `
l�z�YQZ l _ Z ` �t]gxCY<W ~'l ogo dhWbY[Z ` WbYQ]^a[xC\ : Z(]^a[x�Z/v ptl o �HD�d�� Z
fCZ ` ~ \&p _[_ dC\3Z�W3Y[Z$W ` l fCZ o
lhxhZ/a<W : Z(xC]^a[\ \&Z l ` z�Y[]^a[x4iqd ` �t]gxCY<Wb\�lha[c o Z/l ` aQ\ W3YtlnW6W3Y[Z�z�Y[Z l _ Z/\ W �t]gxCY<W ]^a<fCd o fCZ(\
W ��d \&Wbd _ � d fCZ ` \ � Y[] o Z$W3Y[Z ` Z�]^\ l o \&d l ( u d ` Z Z�� _ Z/a[\&]gfCZ * c[] ` Z/z(W �t]^xCY<W�� V W1WbY[]g\
_ dC]^a<W/~�]gW ��dCp o c \3Z(Z u ��d ` W3Y � Y[] o Z$Wbd Z o ]^z(]gW�WbY[Z�pQ\3Z ` B \ _[` Z(iqZ ` Z/aQz/Z/\ l : dCpQW1\3p[z�Y
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W ` lhc[Z � d�4-\/~Q]gi�WbY[Z�\ ; \ WbZ u Y[lh\ a[d ` Z o ] l : o Z ]gaQiqd `3u lnW3]^dCa�l o^` Z/lhc ; �
� Y[]g\ z o lh\&\)dhi�v p[Z(\&Wb]gdCa[\Oc[] 4MZ ` \�i ` d u v p[Z/\ Wb]gdCa[\Ol : dCpQW�WbY[Z,Z/a<fw] ` dCa u Z/a<WO]^a5WbYtl W
W3Y[Z�p[\3Z ` z/lha!l o^u dC\&W6l o � l ; \ : Z�Z�� _ Z(z(W3Z/c!W3d � a[d�� l : dhpQW�Y[]^\6d�� a _[` Z
iqZ ` Z(a[z/Z(\����
� a�iPlhz(W/~hv p[Z/\ Wb]gdCa[\Ul : dCpGWkpQ\3Z `k_[` Z
iqZ ` Z/a[z(Z/\ u ]^xCY<W : Z W3Y[Z u dC\&W�z(d u u dCa�v p[Z/\ Wb]^dha[\
dhi�l ogo � � YQZ ; z lna : Z�z lnW3Z/xCd ` ]��(Z/c ]^a<Wbd4\&Z(fCZ ` l o c[] 4MZ ` Z/a<W \&p : z o lh\&\3Z(\�#

� � 1 �_1�7 �'+_"$7 1 461�7 1 �_CK1K2 � ��!8#&%�! �_1 2�( �&W'+L1 B �'7�( � �0+L1�� � d ` Z��Ql u+_[o Zn~ ]^a WbY[Z+c[d �
u lh]ga�dhikW ` l fCZ o _[o lhaQa[]^a[xQ~

� ��lna �$WbYQZ,ln] `3o ]^a[Z(\ ]ga5d ` c[Z ` dni _[` Z(iqZ ` Z/aQz/Z �
� y d ; dCp _[` Z
iqZ ` y Z o W�l d ` e�a[]gW3Z/c��
� � a[c[]gz lnW3Z ; dCp ` ` Z(\&W ` ]^z
Wb]gdCa[\6dCa5lh] `3o ]ga[Z d _ Wb]gdCa[\��

� MD7 � /&1�H=! � 2����[! �&W9/'( � 1�7 1 �-% 4 �&C�%�!87 2�� � YQZ/\3Z+v p[Z/\ Wb]gdCa[\,l ` Z4z o dC\3Z o ; ` Z o lnWbZ(c
W3d,W3Y[Z�pGWb] o ]gW ; Z o ]gz/]sW�lnW3]^dCa v p[Z(\&W3]^dCa[\�dhi | Y[l �&Z � \ �nlG~ � d o^o Z ` lhaQc�{�l `3` (J�h�C�h� * �

� ��lna ��l ogoM_ dC\3\&] : o ZOz/d u : ]^atlnW3]^dCaQ\ dhi�iPlhz(W3d ` \ �>(Pe�a o ] �nZ o ; ]^a _[` lhz(W3]^z(Z �+*
� � a[c[]gz lnW3Z�l _[` Z(iqZ ` Z/a[z(Z : Z(W ��Z/Z(a1W � d�z�Y[dC]gz/Z/\ � � d ` Z �[l u _[o Zh~ ]^aOWbYQZ W ` l fCZ o

c[d u lh]^aM~ l o^o dhW3Y[Z ` WbYQ]^a[xC\ : Z/]^aQx1Z/v ptl o ~ � dhp o c ; dCp _Q` Z(iqZ ` l�� �<�C��c[] ` Z/z
W
�t]^xhY W d ` l��n�C�C� �t]^xhY W � ]sWbY dCa[Z�\ Wbd _ �

� ��7 1 461�7 1 �_CK1K2)� ��!8#<% %@N-1�/'( �'+L!=W'#-1�(@% 2R1�+ 4 � � d ` Z �[l u _[o Zh~ WbY[Z u dwc[Z o<_[` d _ dC\&Z/c ]ga
W3Y[]^\ z�Ytl _ WbZ ` xC]sfCZ/\6W3Y[Z,pQ\3Z ` WbYQZ,d _ Wb]^dha W3d u dwc[]gi ; l4fnl o p[Z)WbYtl W ` Z _[` Z/\&Z/a<Wb\

���F���K�
	#�>�1*��K��@��2��5
�O7B��.�A��� D.����H�6�B.� > >��5�) �I,3�#� ������$��#@�@�&E��&��(&(���M�6�2.�� 52@6�>�=@F" &EN�� � )������������ .�����5��
 ��D���=.�&E)8.�@6$?�1 0�=@F��, ������$��������(�D"BQ�� ,�����&O@ &O@F���
�E&(��	��17J�6�������E&EA��
����*?�6�2�>) �������
� $��D ��6�17�	 .��(52����, .#@�A &E)�N
. � 5��D@��6&E��)8@6���#5
�E7B����� 5�&(�6�!�E���HQ#"25��6�6���D�6" ������*?.$�(�6���#5�N��J52@6�>�=@I" &(N#� � �2.%	��H.9N#�>)��D��.��+@��D)2@6�H��, �6���D&(�
$�����,3�D�6�D)2 ��1@>* &(�K" &EN�� �I�?�&� 5�&'���H7C&('� >5
�'��,3�#� �����>" &(, �����
�M.���� .�@6A��17 �6��� 52.�) ��&',)��@6��" ������&E)�N����2.4�������
�
.����!)����I52@6�D7M��� ����&E)�A &()�N9��, &E)B) 52"%�D�6&O >.��;�6�D�6"9@DQ
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W3Y[Z c[Z/x ` Z/Z Wbd � Y[]^z�Y Y[Z ]^\ � ] ogo ]ga[xmWbd2]ga W3Z ` lhz(W � ]gW3Y W3Y[Z \ ; \&W3Z u � � Y[]g\
fnl o p[Zh~w]^a4Wbp ` a ~Gl54-Z/z(W3\�W3Y[Z�i ` Z/v p[Z(a[z ; � ]gWbY � Y[]gz�Y$WbY[Z�\ ; \ WbZ u lh\ �w\�WbY[Z�p[\3Z `
v p[Z(\&W3]^dCa[\�lha[c5xCZ
Wb\ Y[] u ]^a<fCd o fCZ(c!]ga�WbY[Z _[` d : o Z u \&d o fw]^aQx �

V�\ � ]gWbY5l ogoM_ dhWbZ(a<Wb] l o v p[Z/\ Wb]gdCa[\6iqd ` W3Y[Z�p[\3Z ` ~[WbYQZ �hZ ; d : \3Z ` fnlnW3]^dCa ]^\�WbYtlnW \&d u Z
W ; _ Z6dhi-fnl o p[Z �Kdhi � ]gaQiqd `&u lnW3]^dCa�lnatl o ; \&]^\ u pQ\&W : Z _ Z ` iqd `&u Z(c : Z
iqd ` Z lh\ � ]^a[x�l)v p[Z/\ �
W3]^dCa�� � i�W3Y[Z)\ ; \ WbZ u �]1�7 1'Wbd4lh\ �$l v p[Z(\&Wb]gdCa ~[YQd � ��dCp o c�]gW z�Y[lha[xCZ)W3Y[Z)c[Z(z/]^\&]^dCaQ\
W3YtlnW ��dCp o c : Z u lhcQZ�lha[c YQd � ��dCp o c ]gW l54MZ(z(W W3Y[Z�Z � _ Z/z
WbZ(c \&p[z/z(Z/\&\ dhi6W3Y[Z/\&Z
c[Z(z/]g\3]^dha[\ �

��� B�7A�?&(
�� � 9�7:��')7 # 
�� # F��E9 � ����7 B �
� a!\3d u Z1z(] ` z(p u \&W�lna[z/Z(\/~%]gW u ]gxCY<W : Z : Z(a[Z r z/] l o W3d�lh\ � W3Y[Z�p[\3Z ` Wbd+Z(fnl o ptlnWbZ�Y[]g\
d�� a �waQd � o Z/c[xhZ5d ` l : ] o ]gW3]^Z/\ � ]gW3Y ` Z/\ _ Z(z(W4Wbd�l _ l ` W3]^z(p o l ` lh\ _ Z/z
W+dhi�W3Y[Z�W�lh\ � �
V o WbYQdCp[xCY l�p[\3Z `�u dwc[Z o�u ]^xCY<W�z(dCa<W�lh]ga ` Z o Z
fhlna W�]^aQiqd `&u l Wb]^dha l : dCpGW�p[\3Z ` \�]ga
xCZ(a[Z ` l o d ` pQ\3Z ` � \ _ Z(z/] r z ]^aQiqd `3u lnWb]gdCa WbYtl W$Ytln\ : Z/Z/a c[Z/c[pQz/Z/cRi ` d u d : \&Z ` fw]ga[x
W3Y[Z p[\&Z ` ]ga \3] u ] o l ` \&]gWbp[lnWb]gdCa[\�]^a�W3Y[Z _ lh\ W ~-]gW u ]^xhY W : Z v p[]gW3Z1p[\&Z(iqp o W3d�]^aQvwpQ] ` Z
l : dCpQW�WbY[Z p[\3Z ` B \6d � a : Z o ]^Z
iq\ ` Z(x<l ` c[]^a[x,Y[]^\ l _ W3]gWbpQc[Z/\ � � Y[]^\ z(dCp o c : Z : Z(a[Z r z(] l o
a[dnW�dCa o ; iqd ` WbY[Z z(p `3` Z/a<W _[` d : o Z u �K\3d o fG]ga[x \3Z/\&\3]gdCa[\/~ : pQW5l o \3d ln\ : lhz � x ` dhp[a[c
� a[d�� o Z(c[xCZ iqd ` iqpQW3p ` Z�]^a<WbZ ` lhz
Wb]^dha[\ � ]sWbY$W3Y[]^\�\bl u Z p[\&Z ` � } d u Z Z��Ql u+_[o Z/\ dhiMWbY[]g\
o ]^a[Z)dni�v p[Z(\&Wb]gdCa[]ga[x u ]gxCY<W6]^a[z o p[cQZ�#

� ( � a�l u lnWbY�W3pQWbd ` ]^a[x4c[d u lh]ga�� � �+*
D�d�� ��dCp o c ; dCp ` lnWbZ ; dCp ` xCZ(a[Z ` l o � a[d�� o Z(c[xCZ�dhi�W ` ]gxCdCa[d u Z
W ` ; ~Gdha!l
\&z l o Z
dni�� Wbd � � �

� ( � a WbY[Z c[d u lh]gaRdhi _[` d fw]gc[]^a[x�WbY[Z p[\&Z ` � ]gW3Y ]^a<WbZ o^o ]^xCZ(a W$lh\&\3]^\ W�lhaQz/Z � ]gW3Y
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z(d u+_ pQWbZ ` _[` dCx ` l u+u ]ga[x � � �+*
y d ; dCp z(dCa[\&]^c[Z ` ; dCp ` \3Z o i9lha4Z � _ Z ` W ~w]^a<WbZ `3u Z/c[]^lnWbZ d ` a[d fw]^z/Z _[` dCx ` l u u Z ` �

� � � � #%�E
�� B �H7:� ��� � BJ�8'�')7:BC������
�B �
�)a[Z dhi-WbY[Z u lh]^a : Z/a[Z r Wb\�dhi u ]��QZ(c � ]ga[]gW3] lnW3]gfhZ ]^a<W3Z ` lnz(Wb]gdCa
]^\�W3YtlnW Z/]sWbY[Z ` W3Y[Z p[\3Z `
d ` WbY[Z1\ ; \&W3Z u z/lha W�l��nZ z�Ytl ` xCZ dhi c[] ` Z(z(Wb]ga[x W3Y[Z _[` d : o Z u \3d o fG]ga[x�l WOlha ; xh]gfCZ(a
W3] u Z � � i�W3Y[Z4\ ; \&W3Z u ]^\ ]^a<fCd o fCZ(c�]ga \3p[z�Y�l�c[] l o dCxCp[Z � ]gW3Y�l�iqp ogo ; z/d o^o l : d ` lnWb]sfCZ
Y p u lha _ l ` W3a[Z ` ~9WbY[Z ` Z l ` Z4\3]sWbptl Wb]^dha[\)]^a � Y[]gz�Y W3Y[Z4\ ; \&W3Z u B \ : Z(\&W�d _ W3]^dCa ]^\)W3d
; ]^Z o c!c[Z/z(]^\3]gdCa � u l�� ]ga[x _ d�� Z ` Wbd WbY[Z pQ\3Z ` Z/a<Wb] ` Z o ; � � Y[]^\�]^\ _ l ` W3]^z/p o l `&o ; l _Q_[` d �
_[` ] lnW3Z1]ga \3]sWbptlnW3]^dCaQ\ ]^a � YQ]^z�Y Y p u lha ]^a<WbpQ]gWb]gdCa l : dCpGW)Y[]gxCY � o Z(fhZ o cQd u ln]^a�xhd<l o \
Ytln\ _Q` d fCZ(a!]ga W3Y[Z _ lh\ W6Wbd : Z�\&p _ Z ` ]gd ` Wbd u lhz�Y[]^aQZOlhatl o ; \3]^\ � � a!\&p[z�Y5\3z/Z(atl ` ]^dC\(~
W3Y[Z \ ; \ WbZ u u ]^xCY<W�l ogo d�� W3Y[Z p[\&Z ` W3d,Wbl��hZ�z/dCa<W ` d o lha[c�c[] ` Z(z(W WbY[Z�\ ; \&W3Z u Wbd�� l ` c
iqdwz/p[\&]^a[x,]gW3\ z(d u+_ pQW�l Wb]^dhatl o Z 4-d ` Wb\ dha�l,z(Z ` W�lh]ga$\3p : \3Z(z(Wb]gdCa�dhiMWbY[Z�\3Z l ` z�Y�\ _ lhz/Z �
� d ` Z �[l u _[o Zh~'V aQc[Z ` \3dCa Z(W+l o � (J�h�h�C� *,c[]g\3z(p[\3\ lha2Z��Ql u+_[o Z � YQZ ` Z WbYQZ _ Z ` iqd ` �
u lha[z(Z�dni�l fCZ(Y[]^z o Z ` dCpQW3]^a[x4\ ; \ WbZ u z/lha : Z�] u+_[` d fhZ/c � Y[Z/a!WbY[Z�p[\&Z ` ]^\�l o^o d�� Z(c
W3d1W�l��nZ)lhz
Wb]gdCa[\ o ] �nZ u d fG]ga[x l _ l ` W3]^z(p o l ` z(p[\&W3d u Z ` dCa<Wbd,WbY[Z�c[Z o ]gfCZ ` ; ` dhpQWbZ)dni l
_ l ` Wb]gz/p o l ` W ` p[z � �

, Z(iqd ` Z z(dCa[z o p[c[]ga[x�WbY[]g\�\&Z/z(W3]^dCaM~G]sW�]g\'] u+_ d ` W�lha<W'Wbd _ dC]^a<W�dCpQW'WbYtl W c[Z(z/]g\3]^dha[\ l : dCpGW
]^a<W3Z ` lnz(Wb]gdCa5l ` Z�a[dnW o ] u ]gW3Z/c$W3d cQZ/z/]g\3]gdCa[\ l : dCpQW � Y[Z
WbY[Z ` d ` aQdhW Wbd lh\���v p[Z(\&W3]^dCa[\�dhi�l
p[\&Z ` ��@�v ptl ogo ; ] u+_ d ` W�lha<W�]^a�\&d u Z)c[d u lh]^aQ\ ]^\�WbY[Z)v p[Z(\&W3]^dCa dhi � Y[Z
WbY[Z ` d ` a[dhW Wbd "$7 !8H
BR()/&1�%@N-1�# 2R1�7 � ]gW3Y lnc[c[]gW3]^dCa[l o ]gaQiqd `&u lnW3]^dCa � y Z _ Z/a[c[]ga[x�dCa4]gW3\ : Z o ]gZ(iq\�l : dCpQW�W3Y[Z6p[\&Z ` B \
: Z o ]gZ(iq\(~GWbYQZ u dh\&W : Z/a[Z r z/]^l o lnz(Wb]gdCa�i ` d u W3Y[Z)\ ; \ WbZ u B \ _ Z ` \ _ Z/z
Wb]gfhZ�z/dCp o c�fCZ ` ; ��Z ogo : Z
WbdO] u _ l ` WUlhc[c[]sWb]^dhatl o � a[d�� o Z/cQxCZ6dCa
WbY[Z p[\3Z ` ~ ]^a
d ` c[Z ` Wbd : d o \ WbZ ` Y[]^\�� a[d�� o Z/c[xCZ l : dCpGW
WbYQZ Wblh\���lha[c�Wbd�] u+_[` d fCZ�W3Y[Z _ dhWbZ(a<Wb] l o<` Z/\&p o W3\�dhiGiqpQWbp ` Z z/d ogo l : d ` l Wb]^dha�� /�u ; W ` lh\&]^Z � ]^z��
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lha[c y p ` iqZ/Z�(J�h�h� � *�c[]g\3z(p[\3\�WbY[Z+lha[l o dCxhp[Z
dhi WbY[]g\O\3]gW3ptlnW3]^dCa ]ga�l u p o Wb] � lhxCZ(a<W)\3Z
W3W3]^a[x �
� Y[Z ; Z �Ql u ]ga[Z6WbY[Z�Z�� _ Z/z(W3Z/c�pGWb] o ]gW ; dhi \&Z/a[c[]ga[x l u Z(\3\3lhxCZ Wbd lna[dhWbYQZ ` lhxCZ(a W Wbd,]^aQiqd `3u
WbYQZ�dhW3Y[Z ` lhxhZ/a<W l : dCpGW'\3d u Z�lh\ _ Z/z
W dhi-WbY[Z ��d `3o c d ` l : dCpQW�W3Y[Z �&\ _ Z l��nZ ` � lhxCZ(a<W B \�d�� a
]^a<W3Z/a<Wb]gdCa[\��

V a�Z �Ql u _Qo Z dhi9l�\3z(Z/atl ` ]^d � Y[Z ` Z ]gW ]g\ ] u _ d ` W�lha<W�Wbd\%�1�+@+Cl,Y p u lha pQ\3Z ` iPlhz(W3\ l : dCpGW
WbYQZ�c[d u lh]^a�d ` l : dCpQW,WbY[Z$\ ; \&W3Z u B \4z/p `3` Z(a<W : Z o ]gZ(iq\1]g\1WbYQZ�l _[_[o ]^z/lnWb]gdCa�dni ]^a<WbZ o^o ]gxCZ/a<W
WbpGWbd ` ]^a[x�( �t` Z(Z/c u lha ~ ��/1/ -	�%V ]g\&W/~ ��/1/ -	� 2 Z/\ WbZ ` Z(W)l o �s~ �J/1/ -	� } YtlhY lna[cH@UfCZ/aQ\/~ ��/1/ - * �
�)a[Z�dhi WbYQZ�z/dCaQ\&W�lna W4z�Y[l o^o Z/a[xCZ(\ iqd ` l�W3pQWbd ` ]^aQx \ ; \&W3Z u ]g\1Wbd u l��hZ$c[Z/z(]^\3]gdCa[\
l : dCpGW
� Y[Z(a ]gW ]g\ : Z/\ W�W3d o Z(W�l4\&WbpQc[Z/a<W o Z l ` a!dha!Y[]g\ d � aM~ � Y[Z(a�]sW�]g\ : Z(\&W�Wbd _[` d fw]^c[Z�\3p : W o Z
Y[]ga W3\$lna[c � Y[Z(a ]gW+]^\ : Z/\ W$Wbd �&p u+_ ]gaRlha[c _[` d fw]^cQZ5W3Y[Z�\ Wbp[c[Z(a<W � ]gW3Y ]gaQiqd `3u lnW3]^dCa
Z�� _[o ]^z(]gW o ; �

� a�dhW3Y[Z ` c[d u lh]ga[\/~t]sW u ]^xhY W�l o \3d : Z : Z/a[Z r z/]^l o Wbd _[` d fw]^cQZ�W3Y[Z1p[\&Z ` � ]gW3Y�]^aGiqd `3u l��
Wb]gdCa
l : dCpQWkWbY[Z z/p `&` Z/a<W'\ W�lnW3Z dhitWbYQZ _[` d : o Z u \&d o fw]ga[x � � i ��Z l ` Z ]^a l \3]sWbptlnW3]^dCa1]^a � YQ]^z�Y
WbYQZ
p[\3Z ` Y[lh\�a[dhW : Z/Z(a�]ga fhd o fhZ/c ]^a W3Y[Z W�lh\ ��iqd ` \&d u Z Wb] u Zh~-]gW u ]^xhY W : Z ��d ` W3Y � Y[] o Z
Wbd z(d u+u p[a[]gz lnW3Z � ]gW3YmWbYQZ�p[\3Z ` \3d o Z o ; iqd ` WbY[Z _ p `3_ dC\3Z$dhi�Z/\&Wbl : o ]^\3YQ]^a[x z(dCa<WbZ �GW+lna[c
�hZ(Z _ ]ga[x WbY[Z
p[\&Z ` ]^aGiqd `3u Z/c dhi'W3Y[Z _[` Z(\3Z/a<W,\3]sWbptlnW3]^dCa � � a iPlhz
W ~ , p ` \&WbZ(]^a lha[c��!z y Z ` �
u dhW3W>( �J/1/ , *U]^cQZ/a<Wb] r Z/c z/dCa<WbZ �wW ` Z(xC]^\ W ` lnWb]gdCa$ln\�dCaQZ�dhiMWbY[Z �hZ ; ]g\3\3pQZ/\�W3YtlnW�a[Z/Z(c[\ W3d : Z
lhc[c ` Z/\&\3Z(c�]^a�W3Y[Z�c[Z/\&]^xCa5dhi u ]��QZ(c � ]ga[]gW3] lnW3]gfhZ _[o lha[a[]ga[x
\ ; \ WbZ u \��

�)a[Z r atl o a[dhWbZ$]^\1W3YtlnW
z(d u u p[a[]^z/lnWb]gdCa l : dCpGW WbY[Z _Q` d : o Z u \3d o fw]^a[x ]sWb\&Z o i u ]^xhY W
: ZOp[\3Z
iqp o ]^a z/Z ` Wblh]^a�z(dCa<WbZ��wW3\�� � d ` ]^a[\ W�lha[z(Zh~[]ga u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ�\&Z(W&Wb]^aQxC\/~[]sW6z/dhp o c : Z
] u+_ d ` Wblha<WOWbd5Z/a[\&p ` Z+WbYtlnW�W3Y[Z \ ; \&WbZ u lha[cmpQ\3Z ` Ytl fCZ _[` d _ Z `3o ; aQZ/xCdhW3] lnW3Z/c WbYQZ ` d o Z(\
dhi'WbYQZ W � d _ l ` Wb]gZ/\)d ` W3YtlnW)W3Y[Z ; Ytl fCZ4Z/\ W�l : o ]^\&Y[Z/c l�c[Z
W�lh] o Z(c _[o lna iqd ` Y[d�� WbY[Z ��d ` �
� ] ogo : Z4c[]gfw]^cQZ/c c[p ` ]^a[x�WbYQZ+\&Z/\&\3]^dha�� � Y[Z | d o^o lhxCZ/a \ ; \&WbZ u ( � ]^z�Y lha[c } ]gc[a[Z ` ~ ��/1/ K *
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z/dha[\3]gc[Z ` \ W3Y[]^\ : ; p[\3]ga[x4l
\3Ytl ` Z/c5c[]^\ _[o l ; iqd ` W3Y[Z�p[\3Z ` lha[c5lhxCZ(a W/~ lha[c :<; ]ga[z o p[c[]^aQx
l
c[]^lhx ` l u dhi�WbYQZ�YQ]^\&W3d ` ; dhikW3Y[Z�c[] l o dCxCpQZ �

V o WbY[dCpQxCY4dCp ` iqdwz/p[\']^a
W3Y[]^\UW3Y[Z/\&]^\�]^\�dha+W3Y[Z fnl o p[Z6dni lh\ � ]^a[x�v p[Z/\ Wb]gdCa[\ ]^a4lO\ ; \&W3Z u �

p[\&Z ` \&Z(W3W3]^a[xQ~C]gWk]^\�] u+_ d ` W�lna W�Wbd�Z u+_ Ytlh\&]��(Z WbYtl WUlha
]ga<WbZ ` lhz(W3]gfhZ \ ; \ WbZ u ]^a,xCZ/a[Z ` l oGu p[\ W
: Z�z(dCa[z(Z ` aQZ/c l : dCpGW6WbY[ZOfnl o pQZOdhiUl o^o lh\ _ Z(z(W3\�dniUz/d u u pQa[]^z/lnWb]gdCa � ]gW3Y�WbY[Z�p[\&Z ` �

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

� 	 �
	�� � � �+��� �'& � ��������� � � ��*
� �

j�Z � ] o^o a[d�� cQZ/\3z ` ] : Z WbY[Z�xCZ(a[Z ` l o l ` z�Y[]sWbZ(z(Wbp ` Z�dhi dCp ` u dwc[Z o ~<]^c[Z(a W3]gi ; ]^aQx�iPlnz(Wbd ` \�WbYtl W
\3YQdCp o c _[o l ; l ` d o Z ]^a l�\ ; \ WbZ u B \,cQZ/z/]g\3]gdCa l : dhpQW � Y[Z
WbY[Z ` d ` aQdhWOWbd�]ga W3Z ` lhz(W � ]sWbY l
p[\&Z ` ���)a[Z1dhi�WbY[Z u lh]ga lh] u \�dhi�W3Y[Z1WbYQZ/\3]g\)]^\�Wbd _Q` d fw]^c[Z
l z/dCa[z ` Z
WbZ
z�Ytl ` lhz(W3Z ` ]�� l Wb]^dha
dhi�WbY[Z(\3Z�iPlhz(W3d ` \(~[Wbd4Z/a[l : o ZOcQZ/z/]g\3]gdCa u l�� ]ga[x+l : dhpQW ]^a<WbZ ` lhz
Wb]gdCa��

� d : Z/xh]^a ~Cz(dCa[\&]^c[Z ` WbY[Z6xhZ/a[Z ` l o \3]gW3ptlnW3]^dCa,]^a � Y[]gz�Y+lha4l ` W3] r z(] l o ]ga W3Z ogo ]^xhZ/a[z(Z�\ ; \ WbZ u
u ]^xCY<W r a[c ]gW3\3Z o i lnW)lha ; xC]sfCZ(a Wb] u Z � � WO]^\�z/d u+u dCa _[` lhz(W3]^z/Z,]^a l ` Wb] r z/]^l o ]^a<WbZ o^o ]^xCZ(a[z/Z
Wbd \ _ Z/l�� dhi WbY[Z4\ ; \ WbZ u B \1z/p `3` Z(a<W�2�% �'%F1 �+V�\ W�lnW3Z ` Z _[` Z/\&Z/a<W�lnW3]^dCa�\3Y[dhp o c z l _ Wbp ` Z Z
f �
Z ` ; WbY[]ga[x
WbYtlnW6l4\ ; \&WbZ u a[Z(Z/c[\ Wbd�� a[d�� W3d
c[]^\ Wb]ga[xCp[]g\3Y�]gW3\ z/p `3` Z(a<W�\&]gW3ptlnWb]gdCa$i ` d u lna ;
dhW3Y[Z ` \3]sWbptl Wb]^dha�]^a � Y[]^z�Y5]gW u ]gxCY<W r a[c5]gW3\3Z o i � YQ] o Z _ Z ` iqd `&u ]ga[x4l W�lh\ � �

� W � ] ogo : Z _[` d _ dh\3Z/c Y[Z ` Z)W3YtlnW W3Y[Z)z/p `3` Z(a<W \&W�l WbZOdhiklha ; ]ga<WbZ ` lhz(W3]gfhZ)\ ; \&W3Z u \&Y[dCp o c
c[Z _ Z(a[c
dCa
l�awp u : Z ` dhitiPlnz(Wbd ` \/~nZ lhz�Y
dni � Y[]^z�Y1z lha : Z z o lh\&\3] r Z/c
ln\ : Z o dha[xC]^aQx�W3d dCa[Z�dhi
WbY ` Z/ZOxhZ/a[Z ` l o z(d u+_ dCaQZ/a<Wb\6dhi W3Y[ZO\ ; \&W3Z u #�WbY[Z)Wblh\�� u dwc[Z o ~GpQ\3Z `6u dwc[Z o ~QlhaQc5cQ] l o dCxCp[Z
u dGc[Z o � � Y[]g\1]g\1\3] u ] o l ` Wbd!W3Y[Z�c[]g\&W3]^a[z
Wb]^dha u lhc[Z :<; 2 l u : Z ` W lna[c | l ` : Z `3` ; ( ��/1/G� *
]^a�W3Y[Z/] ` W ` ] _ l ` Wb]sWbZ _[o lha � : lh\&Z/c u dGcQZ o dnikcQ] l o dCxCp[Z � � Y[Z ; c[]^\ Wb]^aQxCp[]^\&Y : Z(W ��Z/Z/a!c[d u lh]^a
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lhz
Wb]^dha[\/~ _[` d : o Z u � \3d o fw]^a[x�lhz(W3]^dCa[\(~�lha[c c[]^\&z/dCp ` \3Z+d ` z(d u u p[a[]^z/lnWb]sfCZ
lnz(Wb]gdCa[\ � � a�dCp `
u dGc[Z o ~ � Z4z/d u : ]^aQZ c[d u lh]^a lna[c _[` d : o Z u �K\3d o fG]ga[x�lnz(Wb]gdCa[\O]ga W3d l�\3]ga[x o Z,W�lh\ � u dGc[Z o ~
lha[c ��Z,lnc[c�l
p[\&Z `�u dwc[Z o lh\ lha!lhc[c[]sWb]gdCatl o z/d u+_ dha[Z/a<W6Wbd
W3Y[Z�\ ; \&W3Z u �

� � � � 7
��# B�& ������7:9 � � Y[]^\�]g\�l ` Z _[` Z/\3Z(a<W�lnW3]^dCa dhi W3Y[Z4Y[]^xhY � o Z(fCZ o W�ln\�� \�W3YtlnW�WbYQZ
\ ; \ WbZ u u ]^xhY W : Z�lnW&WbZ u+_ W3]^a[x)W3d1lhz(z/d u+_[o ]^\3Y
]ga+l _[` d : o Z u � \3d o fw]^a[x \3Z/\&\3]gdCa�� � Y[]g\
u dGcQZ o u ]^xhY W1]^a[z o p[cQZ�\3Z
fCZ ` l o � ` Z/z/] _ Z(\ � ( /O` dh\ � lha[c } ]^c[a[Z ` ~ ��/1/ � * # \ _ Z/z/] r z l �
W3]^dCa[\(~�iqd ` Z/lhz�YmWblh\�� ~�dni WbYQZ \&p : W�ln\�� \1WbY[lnW u p[\&W : Z$lhz(z/d u+_[o ]^\3YQZ/c ]^a d ` c[Z ` W3d
z(d u _Qo Z(W3Z
WbYtlnW�W�ln\�� � � YQZ W�ln\�� u dwc[Z o \3Y[dCp o c l o \3d!]^a[z o p[cQZ+]gaQiqd `&u lnW3]^dCa l : dCpGW
W3Y[Z�z/p `&` Z(a W \&WblnWbZ�dni�W3Y[Z _[` d : o Z u �K\3d o fG]ga[x \&Z/\3\&]^dCa ��]ga l ` Z/z(] _ Zh~'iqd ` ]^a[\ W�lhaQz/Zh~
� Y[]gz�Y \&p : Wblh\��R]g\�z/p `&` Z(a W o ; : Z/]ga[x � d ` �hZ(c dCa lhaQc � YQ]^z�Y dCa[Z/\ Ytl fhZ�l o^` Z/lhc ;
: Z/Z(a!z(d u _Qo Z(W3Z/c��

� � � � 7 ��B�7A� � �(��7:9 � V pQ\3Z `1u dwc[Z o ]g\1l5\ ; \&W3Z u B \1]^a<WbZ ` atl o'` Z _[` Z/\3Z(a<W�lnW3]^dCa dni l
p[\&Z ` B \��waQd � o Z/c[xhZh~<l : ] o ]sWb]gZ/\/~ _Q` Z(iqZ ` Z(a[z/Z(\/~<xCd<l o \ lha[c1lha ; dhWbY[Z ` pQ\3Z ` � \ _ Z(z/] r z ]^aGiqd ` �
u lnWb]gdCa�WbYtlnWkY[Z o^_ \�l�\ ; \ WbZ u Wbd lhctl _ W�]gW3\ : Z/Ytl fw]^dhp ` ]ga l � l ; W3YtlnW�]^\kl _[_[` d _[` ]^lnWbZ
iqd ` Z/lhz�YmpQ\3Z ` ( � d : \bl5lha[c�jmlhY o \&W3Z ` ~ ��/ K / � � ln\3\�lha[c � ]^a[]ga ~ ��/ K1K * � � Y[]g\,]g\�l
z ` p[z(] l o z/d u _ dCa[Z(a W�dhiUlha ; \ ; \&WbZ u W3YtlnW�]^\�c[Z/\&]^xCaQZ/c!W3d u l��hZ ` l Wb]^dhatl o c[Z(z/]^\&]^dCaQ\
l : dCpQW ]^a<WbZ ` lhz
Wb]gdCa�� � a u lna ; z ln\3Z/\(~MWbYQZ1c[Z(z/]^\&]^dCa�dhi � Y[Z(W3Y[Z ` d ` a[dnW Wbd$]^a<WbZ ` lhz
W
� ] o^o c[Z _ Z(a[c�YQZ l fw] o ; dCa5W3Y[Z�\ _ Z/z/] r z�p[\3Z ` ]ga<fCd o fCZ/c � � d ` Z��Ql u+_[o Zn~[]gi�WbYQZ,\ ; \ WbZ u
]g\ W ` ; ]^aQx Wbd+c[Z(z/]^cQZ � Y[Z
WbY[Z ` Wbd lh\ � W3Y[Z�p[\3Z ` iqd ` l _ ]^Z/z(Z,dni�iPlhz
Wbptl o ]gaQiqd `3u lnW3]^dCa
W3YtlnW�]^\ u ]^\&\3]ga[x+i ` d u ]gW3\ � a[d�� o Z(c[xCZ : lh\3Zn~M]sW \&Y[dCp o c : Z u p[z�Y o Z/\&\ o ] �hZ o ; Wbd$lh\��
l5p[\3Z ` iqd ` Y[Z o^_ ]si ]sW�Ytlh\1Z
fw]^c[Z(a[z/Z ]^a ]gWb\�p[\&Z `�u dwc[Z o W3YtlnW�WbY[]g\ _ l ` W3]^z/p o l `O_ Z ` �
\&dCa�]g\�pQa o ] �hZ o ; W3d Ytl fhZ,WbYQZ ` Z/v p[] ` Z/c �waQd � o Z/c[xhZ�W3d$lhaQ\ ��Z ` W3Y[Z�vwpQZ/\&W3]^dCa �6�!dC\ W
c[Z(z/]g\3]^dha � u l�� ]^a[x l o xCd ` ]sWbY u \6c[d�aQdhW : dhWbY[Z ` W3d u dwc[Z o W3Y[]^\(~ : pGWO\3] u _[o ; lh\&\3p u Z
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W3YtlnW�l�fnl o p[l : o Z1lha[\ � Z ` � ] o^o : Z ` Z(W3p ` a[Z(c ~ ]gi'WbYQZ
p[\3Z ` ]g\Olh\ �hZ/c �1jmZ
z o lh] u ]sW)]g\
z ` ]gW3]^z/l o W3d u dwc[Z o WbYQZ
p[\3Z ` B \ � a[d�� o Z/c[xCZn~9Wbd�xCZ
W�l u d ` Z
lhz(z/p ` lnWbZ
Z
fhl o ptlnW3]^dCa!dhi
W3Y[Z�pQWb] o ]gW ; dhi�W ` ; ]ga[x
Wbd+lh\ �$iqd ` ]^aGiqd `3u lnWb]gdCa ~GlnW6WbYQ]^\ _ dC]^a<W ]^a�W3Y[Z _[` dwz/Z(\3\3]ga[x �

� � � � 7 ���E# 9E�)'���7 � ���87 9 � V u dGc[Z o dhi WbYQZ�dCaQxCdC]^aQx,c[]^l o dhxCp[Z : Z
W � Z(Z/a�W3Y[Z \ ; \ WbZ u
lhaQc pQ\3Z ` ]g\�l o \&d l�z ` ]gWb]gz l o iPlhz(W3d ` ]ga c[Z/z(]^\3]gdCa[\ ` Z o l Wb]^aQx$Wbd�]ga W3Z ` lhz(W3]^dCa���j�]gW3Y l
` Z/z/d ` c2dhi�WbY[Z�Z �Qz�Y[lha[xCZ(\+W3YtlnW4Ytl fCZ5l og` Z/lhc ; W�l��nZ/a _[o lhz(Z : Z
W � Z(Z/a WbY[Z�\ ; \ WbZ u
lhaQc�p[\3Z ` c[p ` ]ga[x WbYQ]^\ \&Z/\&\3]^dha ~[WbY[Z \ ; \&W3Z u Ytln\ l1fG]gZ � dhi � YtlnW Ytlh\ l og` Z lnc ;+: Z(Z/a
z(dCa<fCZ ; Z/c�Wbd�WbYQZ p[\&Z ` �'{�Z ` Ytl _ \ u d ` Z ] u+_ d ` W�lha<W o ; ~ l�c[]^l o dCxhp[Z u dwc[Z o l o^o d�� \�WbYQZ
\ ; \ WbZ u Wbd �hZ/Z _ W ` lhz ��dni�Y[d�� i ` Z/v p[Z(a<W o ; lna[c Y[d�� ` Z(z/Z/a<W o ; ]sW6Ytlh\ : dhWbY[Z ` Z(c!WbYQZ
p[\&Z ` c[p ` ]^aQx l _[` d : o Z u � \&d o fw]ga[x!\&Z/\&\3]^dha�� y ] 4MZ ` Z/a<W
pQ\3Z ` \ u ]gxCY<W Ytl fhZ5cQ] 4-Z ` Z(a<W
_[` Z(iqZ ` Z/aQz/Z/\�l : dCpGW Y[d�� ]^a<fhd o fhZ/c�W3Y[Z ; � ]^\&Y�Wbd : Z,]^a!W3Y[Z z(d u _Qo Z(W3]^dCa dhi l4W�lh\ � �
� i ~G]^a l _[` d : o Z u �K\3d o fw]^a[x,\3Z/\&\3]gdCa ~tl \ ; \ WbZ u Ytlh\ l og` Z/lhc ; lh\��nZ/c5\3Z(fhZ ` l o v p[Z/\ Wb]^dha[\
dhi�l pQ\3Z ` � YQd
Ytlh\6]^aQc[]^z/lnWbZ(c�l1xCZ(a[Z ` l o^o ; o d�� cQZ/\3] ` Z W3d : Z)lha lhz(W3]gfhZ _ l ` Wb]^z(] _ lna W
]ga WbY[Z Wblh\�� ~<]gWU\3Y[dCp o c : Z u d ` Z z l ` Z(iqp o l : dCpQW�]ga W3Z `&` p _ W3]^a[x)W3Y[]^\�p[\3Z ` lnx<lh]^a1]^a WbYQZ
a[Z/l ` iqpQW3p ` Z 8 _ Z ` Ytl _ \�]^a[]sWb] l Wb]^aQx \&p[z�Y lha ]ga W3Z ` lhz(W3]^dCa dCa o ; � YQZ/a WbY[Z
v p[Z(\&Wb]gdCa
]g\ _ Z ` z/Z(]gfhZ/c!W3d : Z _ l ` Wb]gz/p o l `3o ; z ` ]sWb]^z/l o ( ��o Z u ]ga[x[~ ��/1/ K * �
� a�WbY[]g\�W3Y[Z/\&]^\/~ � Z � ] ogo z/dCa[z(Z/a<W ` lnWbZ�dCa u dwc[Z o ]^a[x6WbYQZ�xCZ(a[Z ` l owo Z(fhZ o dhi[W3p ` a �KW�l��w]ga[x[~
W3d u Z/lh\3p ` Z)p[\&Z ` � ] o^o ]ga[xCa[Z(\3\ �kj�Z � ] ogo a[dnW Z o l : d ` lnW3Z�iqp ` WbY[Z ` dCa u Z(W3Y[dGcQ\�Wbd
Z � �
_[o ]^z(]gW o ; u dGc[Z o c[] l o dCxCp[Z�\&W ` p[z
Wbp ` Z�lha[c$iqdwz/pQ\�� � a } Z(z(Wb]gdCa , � � � � ~ ��Z)z(d u u Z/a<W dCa
W3Y[Z1a[Z(Z/c�W3d�lhz(z/d u+u dGctl WbZ�l ` ]^z�Y[Z ` u dGcQZ o dhi�cQ] l o dCxCp[Zn~ lh\ _ l ` W�dhiUW3Y[Z,cQZ/z/]g\3]gdCa
u l�� ]^a[xQ~%iqd ` iqpQWbp ` Z ��d ` � � � a _ l ` Wb]gz/p o l ` ~ ��Z
c[]^\&z/p[\&\OY[d�� u dwc[Z o ]^a[x4WbY[Z[#.�$/&1�7XH
2�% ���$/ � �0(@+V(@% �1dhi lna ]ga<WbZ ` lhz(W3]^dCa iqd ` l�p[\&Z ` ]^\�lna�] u _ d ` Wblha<W iPlhz
Wbd ` W3d c[Z(W3Z `3u ]^aQZ
� Y[Z
WbY[Z ` Wbd
]ga W3Z ` lhz(W�� � Y[]^\ iPlnz(Wbd ` � ] ogo : Z)]ga��tp[Z(a[z/Z(c :<; WbY[Z _Q` d _ Z ` u dwc[Z o ]^a[x�dhi
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W3Y[Z�p[\3Z ` B \�fw]^Z � dhi�WbYQZ�z(p `3` Z/a<W�c[] l o dCxCp[Z �

� ��7A��#%9 9 # �*� � � ��7:��������7
� ]^xhp ` Z
� � � \3YQd � \�WbYQZ
xCZ/a[Z ` l o l ` z�Y[]sWbZ/z
Wbp ` Z
iqd ` WbYQ]^\ u dGc[Z o � �OaQZ
dhi�W3Y[Z��hZ ; z/dCa �

W ` ] : pGWb]^dha[\)dhi'WbYQ]^\)WbYQZ/\3]g\ � ] ogo : Z Wbd \ _ Z/z(]gi ; Z �[lnz(W o ; � Ytl W�Z o Z u Z(a<Wb\�dhi�l�W�lh\ � u dGc[Z o ~
p[\&Z `+u dwc[Z o lna[c cQ] l o dCxCp[Z u dGcQZ o \&Y[dCp o c z/dha W ` ] : pQWbZ�W3d�c[Z(z/]g\3]^dha[\+l : dhpQW+]^a<WbZ ` lhz
Wb]^dha
lha[c5Y[d�� Z/lhz�Y5dhikW3Y[Z/\&Z�iPlnz(Wbd ` \ \3Y[dhp o c5l54-Z/z
W�\&p[z�Y�cQZ/z/]g\3]gdCa[\��

Model
User

Model
Dialogue

Model
Task

Decisions
about

Interaction

� ]gxCp ` Z�� � � # � a��tp[Z(a[z/Z�dhi�Wblh\�� ~tp[\&Z ` lha[c5c[]^l o dCxhp[Z u dGc[Z o \

�)a[Z � l ; Wbd4fw]^Z � WbY[Z�\ ; \ WbZ u B \ ` Z/lh\3dha[]^a[x+l : dCpQW�]sWb\ z/p `&` Z(a W�\3]sWbptl Wb]^dha5]g\ :<; p[\3]ga[x
WbYQZ�\ W�lnW3Z � : lh\3Z(c ` Z _[` Z/\&Z/a<W�lnW3]^dCa5WbYtl W ]^\6z/d u u dCa�]^a5l ` Wb] r z/]^l o ]ga W3Z ogo ]^xhZ/a[z(Z)\ ; \&W3Z u \�� � a
]gW3\ z/p `3` Z(a<W4\&W�l WbZ��C~UWbY[Z ` Z�z(dCp o c : Z�\&Z(fCZ ` l o lnz(Wb]gdCa[\1W3YtlnW4l _Q` d : o Z u � \&d o fw]^aQx!\ ; \ WbZ u
u ]^xCY<W�z/dCa[\&]^c[Z `)_ Z ` iqd `3u ]^a[x a[Z��wW � � YQZ/\3Z4]ga[z o p[c[Z,Wblh\�� � ` Z o lnWbZ(c lhz
Wb]^dha[\�W3YtlnW � ] o^o Y[Z og_
Wbd u d fCZ6WbY[Z _[` d : o Z u \&d o fw]^aQxOz o dh\3Z ` W3d�z(d u+_[o Z
Wb]^dha ~<lh\ ��Z ogo lh\'z/d u+u p[a[]gz lnW3]gfhZ6lhz(W3]^dCaQ\
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WbY[lnW l ` Z c[Z/\&]^xCaQZ/cRWbdmx<l ` aQZ `�u d ` Z!]^aQiqd `3u lnWb]gdCa i ` d u lmp[\3Z ` (Pd ` i ` d u \3d u Z dnWbY[Z `
\3dhp ` z(Z *�]ga�d ` c[Z ` Wbd : Z(W&WbZ ` Z/v p[] _ WbY[Z,\ ; \&W3Z u W3d u l��hZ,c[Z/z(]^\3]gdCa[\ o lnW3Z ` ]^a�W3Y[Z1\&Z/\3\&]^dCa �
� amW3Y[]^\�WbY[Z(\3]^\(~UWbY[Z+iqdGz(p[\ � ] o^o : Z dCa z(d u u p[a[]^z/lnWb]sfCZ lhz(W3]^dCaQ\�� � a _ l ` W3]^z(p o l ` ~ ��Z�l ` Z
]^a<W3Z ` Z(\&W3Z/c ]^a _[` d fw]^c[]ga[x$W3Y[Z \ ; \ WbZ u � ]gW3Y l i ` l u Z � d ` �5iqd ` c[Z
WbZ `&u ]ga[]^aQx WbYQZ1]^aQY[Z ` Z/a<W
fnl o pQZOdhiUln\�� ]^a[x+l _ l ` Wb]^z(p o l ` v p[Z/\ Wb]^dha�lnW�l
\ _ Z(z/] r z�W3] u Z �

� d ` WbY[Z _ p `3_ dC\3Z(\�dhi%WbYQ]^\�WbY[Z(\3]g\/~ � Z � ] ogo lh\&\3p u Z6WbYtl W W3Y[Z ` Z ]^\'l u dwc[p o Z � ]gW3Y[]^a
WbYQZ
\ ; \ WbZ u WbYtl W ]g\ ` Z/\ _ dCa[\&] : o Z,iqd ` xCZ(a[Z ` lnWb]ga[x _ dhWbZ(a<Wb] l o^o ; l _[_[` d _[` ]^lnWbZ�v p[Z/\ Wb]gdCa[\�iqd ` WbYQZ
p[\&Z ` ~ � Y[Z
WbY[Z ` WbY[Z ; : Z6]^a WbYQZ iqd `3u dhi%atlnW3p ` l oGo lhaQxCptlhxCZ pQW3W3Z ` lna[z/Z(\ d `Uu Z(a p+\&Z o Z/z(W3]^dCaQ\
d ` ]^a \&d u Z�dhWbYQZ ` iqd `&u � } ]ga[z/Z�WbY[]g\�]^\ka[dhWkWbY[Z iqdwz/pQ\UdhitWbYQZ ` Z(\3Z l ` z�Y ~CW3Y[Z Z��Qlhz
W � d ` � ]^a[xh\
dhi[W3Y[]^\ u dwc[p o Z � ] o^o a[dnW : Z c[]g\3z/pQ\3\3Z(c ~ : pQW�]gWkz lha : Z lh\3\&p u Z(c WbYtl W�z/lha[c[]gctlnWbZ�v p[Z/\ Wb]^dha[\
��dCp o c : Z xhZ/a[Z ` lnW3Z/c dCa$W3Y[Z : lh\&]^\ dni9WbY[Z)z(p `3` Z/a<W \&WblnWbZ dhi9WbY[Z \ ; \&W3Z u ~ � YtlnW6]sW ]ga<WbZ/aQc[\
Wbd4c[d+a[Z �GW/~ lha[c � YtlnW�]^aGiqd `3u lnWb]gdCa ��dCp o c : ZOfnl o ptl : o Z W3d4d : W�ln]^a����

� a u lna ; \&]gWbp[lnWb]gdCa[\/~ WbYQZ ` Z u ]gxCY<W : Z�2R1�B'1�7 �'+ _ dhWbZ(a<Wb] l o v p[Z(\&Wb]gdCa[\�l WUlha ; xC]gfhZ/a1W3] u Z �
� a�\&p[z�Y z/lh\3Z(\/~ WbY[Z�\ ; \&W3Z u B \ ` Z(\ _ dCa[\3] : ] o ]gW ; � ] o^o : Z�a[dhW�dCa o ; Wbd+c[Z(W3Z `&u ]ga[Z � N-1�% N-1�7 d `
a[dhW Wbd5lh\��5WbY[Z
pQ\3Z ` l�v p[Z(\&Wb]gdCa ~ : pGW�l o \&d � N&(*CKN+vwpQZ/\&W3]^dCa l _Q_ Z/l ` \)W3d5Y[l fhZ WbY[Z u dC\&W
fnl o pQZ �

jmZ�l o \3d u l��hZ�\&d u Z�ln\3\3p u _ W3]^dCaQ\ l : dhpQW6WbY[Z�l : ] o ]sW ; dhikW3Y[ZO\ ; \ WbZ u W3d+pQa[c[Z ` \&Wblha[c
WbYQZ5]ga<WbZ/a<W3]^dCa[\1dhi�W3Y[Z p[\3Z ` � j�Z l ` Z�aQdhW
iqdGz(p[\3]ga[x dCa ` Z(\3d o fG]ga[x l u : ]^xCp[]sWb]gZ/\1]ga<fCd o f �
]^aQx�xCd<l o \Olha[c _[o lha[\/~ d ` ]^a<fCd o fw]^a[x � Ytl W�W3Y[Z
p[\&Z ` lhz(W3ptl ogo ; \blh]gc�� } Z
fCZ ` l o'` Z(\3Z l ` z�Y[Z ` \
(PZ � x � (P{�lhZ ��lna[c�D�d ` fw]gW �h~ ��/1/�/ l � /�u ; W ` lh\&]^Z � ]^z��,lha[c y p ` iqZ(Zh~M�h�C� � �M�5z � d ; lhaQc V o ]J~
��/1/�/ * *1Ytl fhZ o dwd �nZ/c lnW4WbY[Z5]^c[Z/l dni _ dC\3\&] : o Z u ]^\&z/d u+u p[aQ]^z l Wb]^dha[\ ]^a2c[]^l o dhxCp[Z � \3p[z�Y

�
� ,��6��&O@F" �C7C5
�E� &O@I)���� � �#�6A &E)�N�� ��� � *2�#�F&(, �����>����.��6�H�D�6�����=@K&() ���D >��N�)2&��D&()�N%����� $
�O.�)2@ ��, �6��� 52@6�>�1*
�6�2�>���#�I&����C�?�I.�727C&'��&(�#)2.$�C =�2.�� �E�>)2N��D@ ���<"9.�A &E)�N �6������&(N#� � 7C�1 �&O@�&E��)?@ .��?�#5C��&() ���>�=.� 0��&(�#)+Q � ��� ��	��D�D*1�6�2�D@6�
$��#@�@�&E��&��(&(�6&E�D@ �I&�� � )����F���  ��#)2@�&O7C�D�6�17�&E)M����&O@��6���1@�&O@DQ ����&E@I�6��$2&E <&O@F7C&O@6 >52@6@6�D7M&E)��C�D 0��&(�#)��2Q�	#Q 
�Q
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u Z(WbYQdGc[\ ��dCp o c!Ytl fhZ,Wbd : Z,]ga[z/d `&_ d ` lnW3Z/c ]^a<Wbd lha ; _[` lhz(W3]^z l o u ]��GZ/c �K]^a[]sWb] l Wb]gfhZ \ ; \ WbZ u
u l�� ]^a[x
p[\&Z,dni�dCp `6u dwc[Z o �

� 	 �
	 � ��� �F� ���8� 
 �H� � ( ��	

j�Z � ] o^o a[d��RZ o l : d ` lnW3Z6dCa
WbY[Z xCZ(a[Z ` l o l ` z�Y[]gW3Z/z(W3p ` Z _[` Z/\&Z/a<WbZ(c�]^a
WbYQZ _[` Z
fG]gdCp[\'\3p : \3Z(z �
Wb]gdCa ~ o ]g\&W3]^a[x l6a p u : Z ` dhiwiPlhz(W3d ` \9WbY[lnW�\3Y[dCp o c : Z'z/dha[\3]gc[Z ` Z/c :<; l6\ ; \ WbZ u ]ga1lnW&WbZ u _ W3]^a[x
Wbd u l��nZ1d _ Wb] u l o c[Z(z/]g\3]^dha[\)l : dCpQW ]^a<WbZ ` lhz
Wb]gdCa � ]sWbY l p[\3Z ` �)V o WbYQdCp[xCY�l iqZ �Xdhi�W3Y[Z/\&Z
Ytl fCZ : Z(Z/a u Z/a<W3]^dCa[Z(cm]ga _ ln\3\3]ga[x l o^` Z/lhc ; ~k]sW � ] o^o : Z pQ\3Z(iqp o W3d!Z(\&W�l : o ]g\3Y l5z/d u+_[o Z(WbZ
o ]g\&W6dnikW3Y[Z ` Z o Z(fnlha<W iPlhz(W3d ` \ �

� a1WbYQ]^\�\3Z/z
Wb]gdCa ~nW3Y[Z�iPlnz(Wbd ` \ � ] o^o : Z ]gc[Z/a<W3] r Z(c lha[c1c[]^\&z/p[\&\3Z/c4l WkW3Y[Z v ptl o ]gWblnWb]sfCZ o Z
fCZ o
dCa o ; � � Y[]g\�]^\ u Z lha<WOWbd _[` d fG]gc[Z
WbY[Z ` Z lhc[Z ` � ]gWbY�lha p[a[cQZ ` \ W�lhaQc[]^a[x5dhi WbY[Z4]ga W3p[]gW3]^dCa
: Z/Y[]ga[c,W3Y[Z ]ga[z o p[\3]gdCa,dnitZ lhz�Y iPlnz(Wbd ` � 2 l WbZ ` ]^a�WbY[]g\�z�Ytl _ WbZ ` ~hfnl ` ]^dCp[\kl _[_Q` d<lhz�YQZ/\ � ] o^o : Z
c[]g\3z/pQ\3\3Z(c1iqd ` z(d u : ]ga[]^a[x W3Y[Z/\&Z�iPlhz
Wbd ` \ ]^a<Wbd�l vwp[lha<Wb]gWblnWb]sfCZ�c[Z(z/]g\3]^dha � u l�� ]^a[x i ` l u Z ��d ` �
iqd ` W3Y[Z�\ ; \&W3Z u �

� B�7A� � ���87:9

� a d ` c[Z ` Wbd u l��nZ ` l Wb]^dhatl o c[Z(z/]^\&]^dCaQ\1]^amlha ]ga W3Z ` lhz(W3]gfCZ \3Z
W3Wb]ga[x[~U]sW1]g\,z ` p[z(] l o Wbd5W�l��nZ
]^a<W3d lhz/z(dCp[a<W�WbY[Z � a[d�� o Z(c[xCZ+lha[c _[` Z(iqZ ` Z/a[z(Z/\�dhi WbY[Z _ l ` Wb]gz/p o l ` p[\&Z ` ]^a<fhd o fhZ/c ]^a WbYQZ
c[]^l o dCxhp[Z �

V o WbY[dCpQxCY$WbYQZ ` Z u ]^xhY W : Z)\3d u Z)lnc[c[]gW3]^dCa[l o c[d u lh]^a �K\ _ Z/z(] r z fnl ` ]^l : o Z(\ W3d
z/dCaQ\3]^cQZ ` ~
��Z,Ytl fhZ,]gc[Z/a<Wb] r Z/c�W3Y[ZOiqd o^o d � ]ga[x c[d u lh]ga � ]ga[c[Z _ Z(a[c[Z/a<W6pQ\3Z `�u dGc[Z o ]ga[x1iPlhz
Wbd ` \�#

� � � 7 ��B�7A��� B &�
8� � 9�7 �8')7 � D�d�� o ] �hZ o ; ]^\']gW'WbY[lnW�W3Y[Z�p[\3Z ` � ] ogo Ytl fCZ�WbY[Z ` Z(v p[] ` Z/c
� a[d�� o Z(c[xCZ�Wbd�lna[\ ��Z ` W3Y[Z1v p[Z(\&W3]^dCa��mV \ ; \&W3Z u B \ : Z o ]gZ(iq\�l : dhpQW pQ\3Z ` � a[d�� o Z/cQxCZ
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z(dCp o c!\ _ lna l � ]gc[Z ` lha[xCZ,l o dCa[x+Z lhz�Y dniUW � d c[] u Z/aQ\3]^dha[\�# WbY[Z,\ _ Z/z/] r z/]sW ; dhiUWbYQZ
p[\&Z ` : Z/]^aQx u dwc[Z o Z/c5lha[c dhi�WbY[Z�\&p : �&Z/z
W u lnW3W3Z ` : Z/]ga[x4z/dCaQ\3]^cQZ ` Z(c��
V o dCa[x�WbY[Z rt` \ W c[] u Z(a[\3]gdCa ~<WbYQZ \ ; \ WbZ u u ]gxCY<W Ytl fCZ)]gaQiqd `3u lnW3]^dCa+l : dCpQW�% N&(L2�2F"-1�H
C�( � C # 2R1�7�~ l : dCpQW4p[\&Z ` \ � Y[d : Z o dCa[x Wbd W3Y[ZG2����[1[2�%F1�7 1K!8% �K"-1
ln\ WbY[]g\
p[\3Z ` lna[c
l : dCpQW>�'+@+-# 2R1�7 2�]^a+xCZ(a[Z ` l o �kV o dha[xOWbY[Z�dhWbYQZ ` c[] u Z/aQ\3]^dha ~<]gW u ]^xCY<W'Ytl fhZ ]^aGiqd `3u l��
W3]^dCa l : dCpQWOW3Y[Z o ] �hZ o ]^Y[dwdwc�dhi l�p[\3Z ` � a[d�� ]^aQx!l : dCpGW�l \ _ Z(z/] r z z(dCa[z(Z _ W/~kl : dCpGW
z(dCa[z/Z _ Wb\UW3YtlnW'l ` Z ]ga
l _ l ` Wb]gz/p o l ` � z o ln\3\ � d ` ]sW u ]^xCY<Wk\3] u+_[o ; Y[l fhZ l x o d : l o fnl o p[Z
` Z _[` Z/\3Z(a<Wb]^aQx�W3Y[Z _[` d : l : ] o ]sW ; dhi-l p[\&Z ` � a[d�� ]^a[x�lna ; iPlhz(WU]^a1W3Y[]^\kc[d u lh]^a�� � ]gxCp ` Z
� � � ] ogo p[\ W ` l WbZ/\�WbY[Z�Z/a<W3] ` Z�\ _ Z(z(W ` p u dhi�� a[d�� o Z/cQxCZ�l : dhpQW p[\3Z ` \ B Z � _ Z ` Wb]g\3Z �

Specific General

USERS

G
en

er
al

Sp
ec

if
ic

K
N

O
W

L
E

D
G

E

What does this
user know about
topic X?

What do users
in general know
about topic X?

What do users in 
this stereotype
know about topic X?

What does this
user know about
the domain in
general?

What do users in
this stereotype
know about the 
domain in general?

What do users
in general know
about the domain
in general?

What does this 
user know about
topics of type Y?

What do users in 
this stereotype
know about topics
of type Y?

What do users
in general know
about topics of
type Y?

� ]gxCp ` ZO� � �.# }G_ Z/z(W ` p u dni � a[d�� o Z(c[xCZ,l : dCpQW p[\&Z ` Z�� _ Z ` W3]^\&Z
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� Y[Z u lhaQa[Z ` ]^a � Y[]gz�Y WbY[Z(\3Z
c[] 4MZ ` Z(a W W ; _ Z/\ dhi'p[\3Z `Ou dwc[Z o ]^aQx ]gaQiqd `3u lnW3]^dCa5l ` Z
: l o lha[z(Z/c�iqd ` l _ l ` W3]^z(p o l ` l _[_[o ]^z l Wb]^dhaOc[d u lh]^a � ] o^o : Z'p _ W3d�W3Y[Z \ ; \&W3Z u c[Z/\&]^xCaQZ ` �
D�d ��Z(fhZ ` ~ ��Z _[` d fw]^c[Z4]ga } Z/z
Wb]^dha�� � K�l�xCZ(a[Z ` l oUu dGc[Z o iqd ` YQd � Wbd u l��hZ
pQ\3Z4dhi
W3Y[Z/\&Z u p o Wb] _[o Z�W ; _ Z/\�dhi u dwc[Z o ]^a[x ]gaQiqd `&u lnW3]^dCa � � Y[Z u dC\&W ] u _ d ` W�lha<W z/dha[z/Z _ W
W3d u Z(a<Wb]^dha lnW�WbY[]g\ _ dh]^a<W ]g\�W3YtlnW)\ _ Z(z/] r z Z(fw]gc[Z/a[z(Z
\3Y[dhp o c d fhZ `3` ]^c[Z1xCZ/a[Z ` l o ]^a �
iqd `&u l Wb]^dha�� � i�l5\ ; \&W3Z u �waQd � \�(qi ` d u _[` Z
fG]gdCp[\,]^a<WbZ ` lhz
Wb]^dha[\C*)WbYtl W,W3Y[]^\�p[\3Z ` ]g\
fhZ ` ; �waQd � o Z/c[xhZ l : o Z dCa+l _ l ` W3]^z(p o l ` \3p : �&Z/z(W/~wW3Y[Z/a4WbYQ]^\�]^aGiqd `3u lnWb]gdCa�\3Y[dCp o c
W�l��nZ
_[` Z/z(Z/c[Z(a[z/Z4d fCZ `)_[` d : l : ] o ]^\ Wb]gz�Z
fw]^c[Z(a[z/Z1W3YtlnW p[\3Z ` \Odhi�W3Y[]^\�W ; _ Z
l ` Z[# �-+V( � 1�+ ��W3d
� a[d�� l : dhpQW W3Y[Z _ l ` Wb]gz/p o l ` z o lh\&\ dhi \&p : �&Z/z
Wb\ p[a[cQZ ` � Y[]gz�Y�WbY[Z)z(p `3` Z/a<W6v p[Z(\&Wb]gdCa
p[aQc[Z ` z/dha[\3]gc[Z ` lnWb]gdCa ]^\6z l WbZ/xhd ` ] �/Z/c%( | Y[]^a ~ �J/ K / * �

� � � 7 ��BC7:��� B � � 9E9E� 
8'�
�7:BJB � D�d���Ytlh\�WbY[Z p[\3Z `1` lnWbZ(c Y[]^\ � ] ogo ]ga[xCa[Z(\3\OWbd : Z$lha
lhz
Wb]sfCZ _ l ` Wb]gz/] _ lha<WO]^a WbYQ]^\Oc[]^l o dCxhp[Z �RV ogo dhW3Y[Z ` W3Y[]^a[xh\ : Z(]^a[x�Z(vwp[l o ~ ��Z+\&Y[dCp o c
: Z o Z(\3\ o ] �nZ o ; W3d4lh\�� l v p[Z/\ Wb]gdCa�dhi�l p[\&Z ` � Y[d
Y[lh\6]^a[cQ]^z l WbZ/c$l _[` Z
iqZ ` Z/a[z(Z)Wbd : Z
]ga fhd o fhZ/c5dCa o ; ]^a p ` xCZ/a<W�\3]sWbptlnW3]^dCaQ\ WbYtlha dhiUl
p[\3Z ` � Y[d+Ytlh\ ` Z/v p[Z/\ WbZ(c l ` d o Z�ln\
lha5lhz
Wb]sfCZ�z/d ogo l : d ` lnWbd ` �
� Y[]g\ � ] o^o dhi WbZ(aRc[Z _ Z(a[c dCaRWbYQZ�c[d u lh]ga�� � a \3d u Z�z/lh\3Z(\ (PZ � x �s~6z/dCp ` \3Z lhcQfw]^\ �
]ga[x ( fnlha , Z(Z � ~ | dCY[Z(a�lha[c } z�Y u ]^cQW/~ ��/1/ � � | dhY[Z/a ~ } z�Y u ]gcQW lha[c fhlna , Z/Z � ~
��/�/ � * *�~wlha ; p[\&Z ` \&Y[dCp o c�Z�� _ Z/z
W Wbd : Z�iqp o^o ; ]ga<fCd o fCZ/c$]^a$W3Y[Z c[]^l o dhxCp[Z ]gi W3Y[Z ; l ` Z
W3d lha<Wb]gz/] _ lnWbZ�lha ; WbY[]ga[x1pQ\3Z(iqp o z(d u ]ga[x�dCpQW dni WbY[Z�\3Z(\3\3]gdCa�� � Y[Z u d ` Z ]^a<WbZ ` Z/\ Wb]ga[x
z/lh\3Z(\�l ` ]g\3Z1]ga c[d u lh]ga[\ � YQZ ` Z W3Y[Z ` Z u ]^xCY<W : Z
l x ` Z/lnW)c[Z/l o dni�fhl ` ] l Wb]^dha�lhz ` dC\&\
p[\&Z ` \�]ga WbZ `&u \ dhi�W3Y[Z/] ` � ] ogo ]^aQxCa[Z/\&\�W3d�]^a<WbZ ` lhz
W � ]gWbY W3Y[Z
\ ; \&W3Z u �
V a Z��Ql u+_[o Z
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dhi \&p[z�Y l�c[d u lh]^a ]g\�W3Z o Z
fw]^\3]gdCa _ Z ` \3dCatl o ]��/lnWb]gdCa �-\3Z/Zn~ iqd ` Z �[l u _[o Zh~MW3Y[Z ��d ` �!dhi
, pQz�� l��%~ &M] u u Z `&u lha$lha[c � p ` l _ lnWb]�(A�h�C�<��* �
� Y[Z a[dhWb]gdCa1dni p[\3Z ` � ] ogo ]^aQxCa[Z/\&\ u p[\&W : Z z/dCa[\&]^c[Z ` Z(c
]^a1z(dCa �&p[aQz(Wb]gdCa � ]sWbY1W3Y[Z \ ; \ �
W3Z u B \ ` Z(z/d ` c$dhi _[` Z
fG]gdCp[\ ]^a<WbZ `3` p _ Wb]gdCa[\�Wbd�WbY[Z�p[\&Z ` � � YQ]^\ ]^c[Z/l � ] o^o : Z�cQ]^\3z(p[\3\&Z/c
iqp ` WbY[Z ` ]^a�WbY[Z�p _ z/d u ]ga[x
\3Z(z(Wb]gdCa dCa WbY[Z�c[]^l o dCxhp[Z u dGc[Z o �

� � � 7���BC7:��� B ����7A;=7A��7:
��17:B � � Y[]g\ _ dh]^a<W)]g\)lhz
Wbptl ogo ; ` Z o Z
fhlna W : dhW3Y Wbd$W3Y[]^\ S 2R1�7

�[!0/&1�+ \3Z(z(W3]^dCa lha[c W3d WbY[Z M;�82 �9�[!0/&1�+ \3Z(z(Wb]gdCa Wbd iqd ogo d�� � j�YtlnW4c[d ��Z � a[d��
l : dCpQW6W3Y[Z�p[\3Z ` B \ _Q` Z(iqZ ` Z(a[z/Z(\ ` Z(x<l ` c[]^a[x
cQ] 4-Z ` Z(a<W�dhpQWbz(d u Z(\ ]^a�WbY[]g\6c[d u lh]^a �
� a u lha ; \&]gW3ptlnWb]gdCa[\(~�WbY[Z(\3Z _[` Z(iqZ ` Z/a[z(Z/\
WbYQZ u \3Z o fCZ(\ u ]gxCY<W : Z$WbY[Z�W3d _ ]gz$dhi WbYQZ
_[` d _ dC\3Z(c ]ga<WbZ ` lhz(W3]^dCa � � a WbY[Z$W ` l fCZ o c[d u lh]^aM~Ulh\ �w]ga[x l p[\&Z ` ]gi6W3Y[Z ; _[` Z
iqZ ` W3d
� ; � ]gW3Y Y�(@7  ���� � / ��d `�� 1K2�%��-1�%kYtlh\�fhZ ` ; o ]sW3W o Z�p[\3Z
iqp o aQZ/\3\ ]gi ��Z Ytl fCZ
l o^` Z/lhc ;
o Z l ` a[Z/c�i ` d u _[` Z
fG]gdCp[\5\3Z(\3\3]gdCa[\5WbYtlnW W3Y[]^\ p[\&Z ` Y[lh\�l2\&W ` dCaQx c[]g\ o ] �hZ iqd ` dCaQZ
lh] `3o ]^a[Z)d ` W3Y[Z�dhWbY[Z ` � D�d�� Z
fCZ ` ~-W3Y[]^\�\bl u Z�v p[Z/\ Wb]^dha u ]^xCY<W : Z,] u _ d ` Wblha<W6Wbd lh\��
l�cQ] 4-Z ` Z(a<W
p[\3Z ` ~ � Y[Z(a2W3Y[Z�dCa o ; lh] `&o ]ga[Z _Q` Z(iqZ ` Z(a[z/Z�]gaQiqd `3u lnW3]^dCa�l fhln] o l : o Z4]^\1l
\&p u u l ` ; dhi _[` Z
iqZ ` Z/a[z(Z/\�i ` d u W3Y[Z�xCZ/aQZ ` l o p[\3Z `�_ d _ p o lnWb]gdCa��

� �E# 9E�)'���7 � ���87:9

VX\ ; \&W3Z u u p[\ W Y[l fhZ1lna�lhz(z/p ` lnWbZ ` Z(z/d ` c�dhikY[d�� W3Y[Z,cQ] l o dCxCp[Z)Y[lh\ _[` dCx ` Z/\&\3Z(c \3d4iPl ` �
� i _ l ` W3]^z/p o l ` ]ga<WbZ ` Z/\ W l ` ZOWbY[ZOiqd ogo d�� ]^aQx1W � d _ dC]^a<Wb\ #

� � �8�*��7:
D� �1��
D��7 �(� #%
�� ��
���7A�*BC��# 
��8# F�� 9E��� � � j�YtlnW�]gaQiqd `&u lnW3]^dCa Ytlh\ : Z(Z/a
\&Ytl ` Z(c : Z(W ��Z/Z(a$WbYQZ W ��d _ l ` W3]^Z(\�p _ W3dOWbY[]g\ _ dC]ga W ��D�d�� l � l ` Z ]^\UW3Y[Z p[\3Z ` dniMWbYQZ
z(p `3` Z/a<W�\&WblnWbZ dhitWbY[Z _[` d : o Z u � \&d o fw]ga[x �+j�Y[Z(a WbY[Z \ ; \&W3Z u ]g\�c[Z(z/]gc[]^a[x � Y[Z(W3Y[Z ` d `
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a[dnW�W3d$lh\ ��WbY[Z�p[\3Z ` l4v p[Z/\ Wb]^dha ~-]sW u p[\&W�z/dha[\3]gc[Z ` � Y[Z(W3Y[Z ` d ` a[dhW WbY[Z,p[\3Z ` � ] o^o
Ytl fhZ Z/a[dCpQxCY : lhz � x ` dCp[a[c�z/dha W3Z��wWbp[l o ]^aQiqd `3u lnWb]gdCa Wbd : Z l : o Z!Wbd pQa[c[Z ` \&Wblha[c
W3Y[Z vwpQZ/\&W3]^dCa lha[c2WbYQZ!\ ; \ WbZ u B \ pQa[c[Z `&o ; ]^aQx xhd<l o \ iqd ` lh\�� ]^aQx�]sW�( ��o Z u ]^a[x lna[c
| dCYQZ/a ~[�h�C�C� * � � a�\&p[z�Y l1\3]sWbptl Wb]^dha ~<WbY[Z�\ ; \&W3Z u�u p[\&W c[Z/z(]^c[Z � Y[Z(W3Y[Z ` ]sW ]g\ u dC\&W
p[\&Z(iqp o ( � * W3d lh\ � WbY[Z5v p[Z/\ Wb]^dha ]^a WbY[Z5Y[d _ Z WbYtlnW+WbYQZ ` Z/\3p o Wb]ga[x c[] l o dCxCp[Z � ] o^o
xCd \ u dwdhWbY o ; lna[c W3YtlnW+lha ; a[Z(z/Z(\3\bl ` ; z o l ` ] r z lnW3]^dCamc[] l o dCxCp[Z(\ � ] ogo a[dhW : Z�Wbdwd
z(dC\&W o ; ~�(A� *�W3d _Q` Z/\&Z/a<W�WbY[Z4p[\&Z ` � ]sWbY lhc[c[]sWb]gdCatl o z/dCa<W3Z��wWbptl o ]^aQiqd `&u l Wb]^dha ��1 46!87 1

_[` dGz(Z/Z(c[]^a[x � ]gWbY�WbY[Z�]ga<WbZ ` lhz(W3]^dCaM~�d ` (A� *OWbd�iqd ` xCd ]ga W3Z ` lhz(W3]^dCa�Z/a<Wb] ` Z o ; ~UY[l fw]ga[x
c[Z
WbZ `3u ]^a[Z(c W3YtlnWOWbYQZ o ] �hZ o ]gY[dGdwc�dni WbYQZ+pQ\3Z ` p[a[cQZ ` \ W�lhaQc[]^a[x!]^\)W3dGd o d�� d ` WbYtl W
W3Y[Z�Z�� _ Z(z(W3Z/c�z(dC\&W�dhi�WbYQZ�]ga<WbZ ` lhz(W3]^dCa ]g\ Wbdwd+YQ]^xCY��

��� ��7 ���E����B � 
D�J7:���*� ��������
�B � D�d�� u lha ; W3] u Z/\ Y[lh\)WbY[Z4p[\&Z ` : Z/Z(a : dhWbYQZ ` Z(c : ;
W3Y[Z�\ ; \ WbZ u \3d�iPl ` ]ga WbYQZ�c[]^l o dCxhp[Z � D�d � ` Z/z/Z(a<W o ; Ytl fhZ WbY[dC\&Z�]ga W3Z `&` p _ W3]^dCaQ\
Wbl��hZ(a _[o lhz/Z � y dGZ(\OWbY[Z4\ ; \ WbZ u Ytl fhZ \&d u Z
Z(\&W3] u lnWbZ
dhi�WbY[Z4z(dC\&W�dhi WbY[Z4Z/l `3o ]^Z `
]ga W3Z `&` p _ W3]^dCaQ\/~Ulnz/z/d ` c[]ga[x!W3d�]gW3\ _ Z ` z/Z _ Wb]gdCa dhi WbY[Z z/dCxCaQ]gWb]sfCZ+Z 4-d ` W�WbY[lnW ��dCp o c
Ytl fhZ : Z/Z/a ` Z/v p[] ` Z(c�dhiUW3Y[Z�p[\3Z ` Wbd$lha[\ � Z ` WbYQZ1v p[Z/\ Wb]gdCa[\)lna[c�dhi � YtlnW�WbY[Z�p[\3Z `
� lh\ : p[\ ; c[dC]ga[x
lnW6W3Y[Z)Wb] u Z)dni�W3Y[ZOc[]g\ ` p _ Wb]gdCa��5V o^o dhikW3Y[]^\ u p[\&W : ZOz/dha[\3]gc[Z ` Z/c
l o dCa[x � ]gW3Y1WbY[Z ]^c[Z/l�dhitpQ\3Z ` � ] o^o ]^a[xha[Z/\&\/~ c[]^\&z/p[\&\3Z/c+l : d fCZ � � Y[Z z(dC\&W�dhi : dnWbY[Z ` ]^aQx
l p[\&Z ` � Y[d Ytlh\
]gc[Z/a<W3] r Z(c YQ] u \3Z o i lh\4l � ] ogo ]ga[x!z(d o^o l : d ` lnW3d ` \3Y[dCp o c : Z u p[z�Y
o d ��Z ` W3Ytlha�WbY[Z�z(dC\&W�dhik]^a<WbZ `3` p _ Wb]ga[x+lha5p[a � ] o^o ]^a[x1p[\3Z ` �

� #%BC& � �(��7:9

� 
��8BC��7 � ��
��17A����#%�E
D� � � � Y[Z$W�ln\�� u dwc[Z o ]g\1dhi W3Z/a � YtlnW1c ` ]sfCZ(\1WbY[Z$\ ; \&W3Z u W3d
z(dCa[\3]gc[Z ` ]^a<WbZ ` lhz
Wb]ga[x � ]sWbY1W3Y[Z p[\&Z ` ]ga,WbYQZ rt` \ W _[o lhz/Z � � Y[Z \ ; \&W3Z u u p[\&W�z(dCa[\&]^c[Z `
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lh\ � ]^a[x�v p[Z(\&W3]^dCa[\Odni�WbY[Z pQ\3Z ` dha o ; � Y[Z(a ]sW)]g\ a[dhW z o Z l ` YQd � ]sW)\3YQdCp o c _[` dwz/Z(Z/c
� ]sWbY1W3Y[Z _[` d : o Z u \3d o fG]ga[x dha ]gW3\�d�� a�� � d ` Z��Ql u+_[o Zn~h]sitWbY[Z�\ ; \&W3Z u ]g\ _[` d fw]gc[Z/c
l W
W3Y[Z dCpGWb\3Z
W � ]sWbY�l�c[Z(Wblh] o Z/c$\ WbZ _ � :<; � \ WbZ _ _[` dGz(Z/c[p ` Z�iqd ` Y[d�� Wbd,\3d o fCZOl _[` d : o Z u ~
lhaQc�]gi ]sW Ytln\6l o^o W3Y[Z)]^aGiqd `3u lnWb]gdCa
WbYtl W ]gW � ] ogo aQZ/Z/c�]ga�d ` c[Z ` Wbd z(d u _Qo Z(W3Z Z/lhz�Y�dhi
W3Y[Z ` Z(vwpQ] ` Z(c,\ WbZ _ \/~ WbY[Z(a�W3Y[Z ` Z�\3Y[dhp o c : Z�a[d a[Z/Z(c�W3d6z/d u+u p[a[]gz lnW3Z � ]gW3YOWbY[Z�p[\&Z ` �
� Y[Z Z �Qz(Z _ W3]^dCaQ\ W3d)WbY[]g\'l ` Z5# ( � *�z/d u+u p[a[]gz lnW3]^dCa1]^a4d ` cQZ ` Wbd u lh]^a<Wblh]^a1W3Y[Z6p[\&Z ` B \
l � l ` Z(a[Z/\&\�dhikY[d�� W3Y[Z _[` d : o Z u \&d o fw]^aQx
]^\ _[` dCx ` Z/\3\&]^a[xQ~ lha[c%(J� * z/d u+u p[a[]gz lnW3]^dCa
]ga[]gW3] lnW3Z/c ��� %@N-1Q# 2R1�7,W3d _[` d fw]^cQZ�lhc[c[]sWb]gdCatl o ]^aQiqd `3u lnWb]gdCa W3d WbY[Z�\ ; \&WbZ u d ` W3d
]ga[v p[] ` Z�l : dhpQW6WbY[Z�\ W�lnW3p[\ dhikW3Y[Z�\3Z(\3\3]gdCa��

� � # B�& �1� � ���E�1#%9E��� � � j�Ytl WOc[d ��Z��waQd � l : dCpQW)W3Y[Z z ` ]gW3]^z/l o ]sW ; dhi'WbY[]g\�Wblh\�� �RV ` Z
��Z$a[Z(z/Z(\3\bl ` ] o ; o dwd � ]^a[x�iqd ` W3Y[Z ��1K2�%'\&d o pQW3]^dCa � � \�]gW,lhz(z/Z _ W�l : o Z \&] u+_[o ; Wbd r a[c
l �&xCdwdGcF� \&d o pQW3]^dCa (qdCa[Z4WbYtlnW u Z/Z(W3\,z(Z ` W�lh]ga u ]^a[] u l o z ` ]gWbZ ` ]^l * � � \1]sW�dCp ` xCd<l o
W3d r aQc ��� �
\3d o pQW3]^dCa Wbd5WbY[Z+xC]sfCZ/a _[` d : o Z u �?{�Y ` lh\3Z(c c[] 4-Z ` Z/a<W o ; ~ � YtlnW�]^\�WbYQZ
Z � _ Z/z
WbZ(c Wbd o Z ` lha[z/Z�iqd ` \&p : d _ Wb] u l o ]gW ; ]ga2W3Y[]^\
cQd u ln]^a��	D�d�� \3Z ` ]^dhp[\+l ` Z�WbYQZ
z(dCa[\3Z(v p[Z/a[z(Z/\)]si WbY[Z _[` d : o Z u ]^\6aQdhW \3d o fCZ(c _ Z ` iqZ/z(W o ; �

��� ���E9 � ����7:B �); BC��#G��7:B � � a5lhcQc[]gW3]^dCa�W3d4W3Y[Z�]^aQiqd `3u lnWb]gdCa�l : dCpQW6W3Y[Z _ dh\3\3] : o ZOYQ]^xCY �
o Z(fCZ o W�lh\ �w\,d ` xCd<l o \�lha[cmYQd � WbY[Z ; \&Y[dCp o c : Z+lhz�Y[]^Z
fCZ(c ~�WbYQZ+Wblh\�� u dGc[Z o�u p[\ W
z(dCa<W�lh]ga+]gaQiqd `&u lnW3]^dCa l : dhpQW�WbY[Z�\ ; \ WbZ u B \ _ Z ` z/Z _ Wb]^dha dhi%WbYQZ�cQZ/\3] ` l : ] o ]sW ; dni : Z/]^aQx
]ga Z lhz�Y dhi'W3Y[Z _ dh\3\3] : o Z,\&WblnWbZ(\O]^a � Y[]gz�Y ]sW u ]^xCY<W r a[c ]gW3\3Z o i'd fCZ ` W3Y[Z z(dCp ` \&Z
dhi
l _[` d : o Z u � \3d o fw]^a[x$\3Z/\&\3]gdCa�� � Y[Z4]gc[Z l�dhi pQW3] o ]gW ; WbY[Z(d ` ; ]^\)c[]g\3z(p[\3\&Z/cm]ga } Z/z
Wb]gdCa
� � � �
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� � ��� 7 � V �hZ ; iPlhz(W3d ` ]ga ` Z/lh\3dCaQ]^a[x�l : dCpGW)WbY[Z,fhl o p[Z,dhi ]^a<WbZ ` lhz
Wb]^aQx � ]gW3Y l�p[\3Z `
]g\�lha Z/\&W3] u lnWbZ
dni W3Y[Z+l u dCp[a<W�dhi�Z��wW ` l W3] u Z1WbYtl WOWbY[Z4]^a<W3Z ` lnz(Wb]gdCa ��dCp o c Wbl��hZ �
� a[z o p[cQZ/c1]gaOWbY[]g\�]g\3\&p[Z']^\9WbY[Z'v p[Z(\&Wb]gdCa1dniQY[d�� W3] u Z �Kz ` ]sWb]gz l o WbY[Z�Wblh\��O]g\�� @�fhZ/a,]giQlha
]ga W3Z ` lhz(W3]^dCa � ]sWbY�WbYQZOp[\3Z `�u ]^xhY W�W�l��nZ�l4\&]^xCaQ] r z/lha<W l u dCp[a<W6dhi Wb] u Zn~GW3Y[]^\ u ]^xhY W
a[dnW : Z1l+z/dCaQz/Z ` a ]gikWbY[Z�W�lh\ � ]^\ dCa[Z�iqd ` � Y[]^z�Y�W3Y[Z ` Z1]g\�aQd$c[Z/lhc o ]ga[Z�d ` a[d$z o Z l `
lhcGfhlna WblhxCZOWbd4z(d u _Qo Z(W3]^a[x
]sW v p[]^z � o ; ��D�d�� Z
fCZ ` ~%]gi�l
Wblh\�� u p[\&W : ZOz/d u+_[o Z
WbZ(c!]ga
l�W3] u Z o ; u lha[aQZ ` ~�]ga<WbZ ` lhz(W3]^dCa � ] ogo : Z�lhcQfnlha<WblhxCZ/dhp[\
dCa o ; ]si ]gW1]^\1Z � _ Z(z(WbZ(c W3d
] u _[` d fCZ W3Y[Z)v ptl o ]gW ; dhi WbY[Z \3d o pQWb]gdCa�\3]gxCa[] r z lha<W o ; lha[c�\ Wb] ogo l o^o d��RW3Y[Z Wblh\��+Wbd : Z
z(d u _Qo Z(W3Z/c dCa�Wb] u Z�( �)ptlna ~ 2 Z/\&\3Z ` lha[c�&M] o : Z ` \ WbZ/]ga ~t�n�C� � * �

� � � � 7A� �1��BC��B � � a u dC\&W c[d u lh]ga[\/~<W3Y[Z ` Z � ] ogo dhW3Y[Z ` z/dC\ Wb\�W3YtlnW u p[\ W : Z u dwc[Z o Z/c��
� d ` Z �[l u _[o Zh~<]siMz(Z ` Wblh]^a4c[d u lh]ga4lhz(W3]^dCaQ\�z/dCa[\&p u Z ` Z/\3dhp ` z(Z/\/~w\3pQz�Y�lh\ | {'e W3] u Zh~
c[]g\�� \ _ lhz/Zn~Md ` lhz/z(Z/\&\)z�Ytl ` xCZ/\ W3d$z(d u u Z ` z/]^l o9` Z(\3dCp ` z/Z(\/~-W3Y[Z/a W3Y[Z/\&Z1z(dC\&W3\ u p[\ W
: Z�]^a[z(d `3_ d ` l WbZ/c�]ga<Wbd
WbY[ZOWblh\�� u dwc[Z o ln\ ��Z ogo �

� 	 �
	�� ��* � � � � �

� l : o Z+� � � _[` d fw]^c[Z(\ l \3p u+u l ` ; dni WbYQZ u lh]^a iPlhz
Wbd ` \,]gc[Z/a<W3] r Z(c�]ga W3Y[]^\�\3Z(z(W3]^dCa�� � Y[Z
iPlhz
Wbd ` \5]ga[z o p[c[Z(c ]ga WbY[]g\ o ]^\ W � ] ogo)_[o l ; l z(Z/a<W ` l oO` d o Z ]^a WbYQZ ` Z/\&W5dhi�WbYQ]^\ z�Ytl _ W3Z ` ~
lh\ ��Z�c[Z
fCZ o d _ l�c[d u lh]ga � ]ga[c[Z _ Z(a[c[Z/a<W u dwc[Z o iqd `,` Z ln\3dCa[]ga[x l : dCpQW1]^a<WbZ ` lhz
Wb]^dha � ]gW3Y
p[\&Z ` \ � � Y[Z�\&Z/z(dCa[c�z(d o p u a4z o lh\3\&] r Z(\�Z/lhz�Y$iPlhz
Wbd ` lh\ : Z/]^aQx ` Z o Z
fnlha<W�W3d�W3Y[Z�pQ\3Z ` u dGc[Z o ~
c[]^l o dCxhp[Z u dGc[Z o d ` Wblh\�� u dwc[Z o �
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� # �����)� 46���87:9
� Y[Z�p[\3Z ` B \ � a[d�� o Z(c[xCZ e)�

� YQZ�pQ\3Z ` B \ � ] ogo ]^aQxCa[Z/\&\�W3d ]ga W3Z ` lhz(W e)�
� Y[Z�p[\3Z ` B \ _Q` Z(iqZ ` Z(a[z/Z(\CAnpQW3] o ]gW ; iqp[aQz(Wb]gdCa e)��~ � �

� lh\ ��z ` ]gWb]gz l o ]gW ; � ��~%e)�
| p `&` Z(a W�z(dCa<WbZ��wW lha[c5Z�� _ Z/z(W3Z/c!p[a[c[Z ` \&Wblha[ctl : ] o ]gW ; y ��~ e �

dhik\ ; \ WbZ u pQW&WbZ ` lha[z(Z
{ ` Z
fw]^dCp[\ ]ga W3Z ` lhz(W3]^dCa[\ y �

� YQZ,Z � _ Z/z
WbZ(c�] u+_[` d fhZ u Z/a<W dhikWbY[Z�\ ; \ WbZ u B \ � �
Wblh\�� _ Z ` iqd `&u lhaQz/ZOc[p[ZOW3d ]ga W3Z ` lhz(W3]^dCa

� ] u ZOlha[c Wb] u Z z ` ]sWb]gz l o ]gW ; � �
��Z(\3dCp ` z/Z�z(dC\&W3\ lhaQc!dhW3Y[Z ` Wblh\�� �K\ _ Z/z/] r z�z/dC\ Wb\ � �
� l : o Z�� � � # } p u u l ` ; dhi�iPlhz(W3d ` \6W3d : Z�p[\3Z(c�]ga u dwc[Z o

� ��� � 
 ��	 � � � � � � � 
 � � ��

�

� 	�� 	�� � ����&����;� � �+� (�� �

�)p ` u dGcQZ o � ] o^o ]^a<fCd o fCZ p[\3]ga[x WbY[ZO]gc[Z l,dhi�Z�� _ Z(z(W3Z/c5pQWb] o ]gW ; W3d xCp[]gc[Z WbYQZO\ ; \&W3Z u ]ga�]gW3\
c[Z(z/]^\&]^dCaQ\�� VXpQW3] o ]sW ; iqpQa[z(W3]^dCa��X]g\ l4iqp[aQz(Wb]gdCa�WbYtl W�lh\3\&]^xCa[\�l
fnl o p[Z)W3d4Z(fCZ ` ; \&WblnWbZ�]ga
WbYQZ1\&WblnWbZ1\ _ lhz(Z1iqd ` l _[` d : o Z u ��� � Y[]g\�fnl o p[Z1]g\ u Z lha<W�Wbd ` Z _[` Z/\&Z/a<WOWbY[Z1p[\3Z
iqp o a[Z(\3\)d `
c[Z(\3] ` l : ] o ]gW ; dhi : Z/]ga[x1]ga WbY[lnW \ W�lnW3Z � � i l�c[Z/z(]^\&]^dCa � u l��hZ ` _[` Z(iqZ ` \�W3d : Z ]^a \&WblnWbZ ��� d fCZ `
\&WblnWbZ ����~QWbYQZ/a	� ( �
� * \3YQdCp o c : Z�x ` Z l WbZ ` W3Ytlha	� ( ��� * �

j�Y[Z/a�iqd ` z(Z/c�Wbd c[Z(z/]^cQZ'i ` d u l u dCa[x u p o W3] _[o ZUlhz
Wb]^dha[\ lnW�l xC]gfhZ/a�Wb] u Zh~ W3Y[Z'c[Z/z(]^\&]^dCa �
u l��hZ ` z lha z(dCa[\3]gc[Z ` W3Y[Z
a[Z � \ W�lnW3Z/\OWbYtl W � dhp o c ` Z/\3p o WOi ` d u�_ Z ` iqd `3u ]^a[x Z lhz�Y dhi'WbYQZ
_ dC\3\&] : o Z lhz(W3]^dCa[\4lna[c WbY[Z(a z�Y[dwdC\&Z W3Y[Z5lhz(W3]^dCa W3YtlnW � ] ogo o Z lhc Wbd W3Y[Z u dC\ W4c[Z/\&] ` l : o Z
\&WblnWbZ �

V a�lhxCZ(a W,]^a lha # �_CK1�7X% �'( �!Z/a<fw] ` dha u Z(a<W � ] o^o dni WbZ/a iPlhz(Z4\3]gW3ptlnW3]^dCa[\O]ga � Y[]^z�Y�]gWO]g\
�D������@���.��6� @6$2.� >�H&E@������ @6��� ��, .�� � @���.��6�1@��6�2.�� " &(N#� �F$?� @6@6&(��� �B.���&E@6�!&()B�6�2� $����  >�D@�@���,�@�� � 	 &E)�N �6�2�

$������
�E�>"JQ
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# �D2�#<7 1 dhi�WbY[Z�Z��Qlhz
W)Z 4-Z/z
Wb\�dhi�]gW3\�lhz(W3]^dCa[\ � � d ` Z��Ql u+_[o Zn~%]ga�l+\&WblnWbZ ��� ~%Wbl�� ]^a[x lhz
Wb]^dha
� u ]^xCY<W o Z lhc W3d�lna ; dhi�\3Z(fhZ ` l o \&WblnWbZ(\ � � ~ � � ~������/~ ��� � ]gW3Y c[] 4-Z ` Z/a<W _[` d : l : ] o ]gW3]^Z/\ �
� Y[ZG1 : "-1KC�%F1=/E#&%A(@+V(@% � dhi�lha lnz(Wb]gdCa z lna : Z
z/l o z(p o lnW3Z/c :<; \3p u+u ]ga[x$W3Y[Z
pQWb] o ]sWb]^Z(\ dhi�l o^o
_ dC\3\&] : o ZOdCpQWbz(d u Z/\ dhi�WbY[Z�lhz
Wb]^dha ~ ��Z/]gxCY<WbZ/c :<; WbY[Z _[` d : l : ] o ]sWb]gZ/\ dnikW3Y[dC\3Z�dCpGWbz/d u Z(\��

�!d ` Z�iqd `&u l o^o ; ~ o Z(W	� ` Z _Q` Z/\&Z/a<W)W3Y[Z,Z
fw]^c[Z(a[z/Z�WbYtlnW W3Y[Z1lnxCZ/a<W�Ytlh\ x<lnW3Y[Z ` Z/c l : dCpGW
WbYQZ � d `3o c�lna[c o Z
W�

� ��������� (��
* ` Z _Q` Z/\&Z/a<W WbY[Z _ dC\&\3] : o Z�dhpQWbz(d u Z(\�dhi _ Z ` iqd `3u ]^a[xmlha
lhz
Wb]^dha�� � � Y[Z/a ~ WbYQZ1Z�� _ Z/z
WbZ/c�pQWb] o ]gW ; dhi'lhz
Wb]gdCa�� xC]sfCZ/a!Z(fw]^cQZ/a[z(Z���]^\�z/d u+_ pQW3Z/c ln\
iqd ogo d�� \ ( � p[\&\3Z ogo lha[c�1�d ` fw]^x[~ �J/1/  *7#

� � (������ *���� � � (�

� ��������� ( �
*����"!$#&%3( �
* *(' � ()

� �����*��� (��
* *

� � Y[Z _[` ]ga[z/] _[o Z�dni � # ����� � � 7 ���H7:����7:� �8���E9E��� � (A�9@'e�*
\bl ; \ WbY[lnW l ` lnWb]gdCatl o
lhxCZ(a<WU\3YQdCp o c,z�Y[dwdC\3Z6lna lhz
Wb]^dha,WbY[lnW u l �G] u ]��(Z/\9WbYQZ lhxCZ(a<W B \UZ�� _ Z/z(W3Z/c
pQW3] o ]gW ; ��� ( � p[\3\&Z o^o
lha[c�1�d ` fw]^x[~ ��/1/  �*

� d ` Z��Ql u+_[o Zn~<\3p _[_ dC\&Z�WbY[lnW�l�c[Z(z/]g\3]^dha � u l��hZ ` Ytlh\�WbY[Z�z�Y[dC]gz/Z�dhi%W � d _ dC\&\3] : o Z6W�ln\�� \
Wbd _ Z ` iqd `&u � � i�W3Y[Z r[` \&W dCa[Z,]^\�z�Y[dC\3Z(a ~-W3Y[Z ` Z ]^\�l xhptl ` lna W3Z/Z(c ` Z � l ` c dhi�� � �C� � � i�WbYQZ
\3Z(z/dCaQc�W�lh\ �+]g\�\&Z o Z/z(W3Z/c ~wWbY[Z ` Z)]g\ l1�h� � z�Ytlna[z/Z)dni : Z(]^a[x ` Z � l ` c[Z/c � ]sWbY � � �C�C��lha[c�lha
KC� � z�Ytlha[z(Z,dni�a[d ` Z � l ` c!lnW�l o^o �kj�Y[]gz�Y5Wblh\���\&Y[dCp o c : ZOz�Y[dC\&Z/a��

� a5W3Y[Z rt` \&W z ln\3Zh~tW3Y[Z)fnl o p[Z dhikW3Y[Z ` Z � l ` c5]^\ � a[d�� a!W3d : Z � � �C� ��j�]sWbY�WbYQZ�\&Z/z(dCa[c
d _ W3]^dCaM~[WbY[Z�1 : "-1KC�%�1=/ ` Z � l ` c ]^\ (A� � �h� * ( � � �C�C� *,+ (P� � Kh� *�(��h� *,� �C�h�h� � j�Z � ] ogo lh\&\3p u Z
iqd ` WbY[Z)\3l��hZ dhi9WbY[]g\ \&] u+_[o Z�Z��Ql u+_[o Z�WbYtl W WbYQZ)pQWb] o ]sW ; c[Z _ Z/aQc[\ o ]ga[Z l `&o ; dha�WbY[ZOl u dCpQa W
dhi u dCaQZ ; Z/l ` a[Z(c ~6l o WbY[dhp[xCY ` Z/\&Z l ` z�Y ( /O` l ; \3dha ~ ��/ ,C� *1Ytlh\+\3YQd � a WbYtlnW4W3Y[]^\4]^\4a[dnW
xCZ(a[Z ` l o^o ; WbY[Z�z ln\3Z iqd ` Y p u lha+c[Z/z(]^\&]^dCa � u l��hZ ` \�� � i � Z�c[d u l��nZ�W3Y[]^\ lh\&\3p u+_ Wb]gdCa ~<WbYQZ/a
WbYQZ�\&Z/z(dCa[c!Wblh\���l : d fhZ�]g\6WbY[Z : Z(W3W3Z ` z�Y[dh]^z/Z : Z/z/lhp[\3Z�dhik]gW3\6Y[]^xCYQZ ` Z�� _ Z/z(W3Z/c!pQWb] o ]gW ; �



���������	��
��&����� ������������
 
��5�	�_��������� � ������� ��� �	� 
��T��������� � /

� 	�� 	 � �����+)#&"� ��� �F� � 	 ��(#� � � (���&�� � 	

D l fw]^aQx1c[]g\3z/pQ\3\3Z(c�]^a } Z/z
Wb]gdCa�� � ��W3Y[Z�]^a<Wbp[]sWb]gdCa : Z(Y[]^a[c dCp ` u dwc[Z o iqd `�` Z lh\&dCa[]ga[x1l : dCpGW
]^a<W3Z ` lnz(Wb]gdCa � ]sWbY p[\&Z ` \/~ ��Z � ] o^o a[d�� ]^a<W ` dGcQp[z/Z�WbY[Z
lnz(Wbp[l o c[Z
W�lh] o \�dhi�WbY[Z u dwc[Z o � j�Z
� ] ogo : Z(xC]^a :<; Z��Ql u ]^a[]ga[x�W3Y[Z \ _ Z(z/] l o z/lh\3Z dni�lm\ ; \&W3Z u ��d ` �w]ga[x dCaRlmW�lh\ � c[p ` ]^aQx
� Y[]gz�Y WbY[Z ` Z � ] o^o : Z5dCa o ; ! �_1
d _[_ d ` W3p[a[]gW ; W3d u l��hZ!l�cQZ/z/]g\3]gdCaRl : dCpQW ]^a<W3Z ` lnz(Wb]gdCa��
� Y[Z�xCZ/a[Z ` l o \3z(Z/atl ` ]^d�iPlhz(Z/c :<; \3p[z�Y$\ ; \&W3Z u \ ]^\ ] ogo p[\ W ` l WbZ/c4]ga � ]gxCp ` Z�� � � � � Y[Z \ ; \ WbZ u
rt` \&W u l��hZ(\Ol�c[Z/z(]^\&]^dCa l : dCpGWO]^a<WbZ ` lhz
Wb]gdCa � ]gW3Y WbY[Z1p[\3Z ` ��j�Y[Z(W3Y[Z ` d ` a[dhWO]sW)z�Y[dwdC\3Z(\
Wbd1]^a<WbZ ` lhz
W ~Q]sW W3Y[Z/a u l��hZ(\6l1c[Z(z/]g\3]^dha�l : dCpQW � YQ]^z�Y lhz
Wb]^dha$Wbd _ Z ` iqd `3u lha[c�W3Y[Z/a�Wbl��hZ(\
WbY[lnW�lhz(W3]^dCa�W3d+z(d u+_[o Z
WbZ)WbYQZ�Wblh\�� �

Initial
State Interaction

about
Decision Decision

about 
Task

Final
State

� ]^xCp ` Z�� � �3#�V?\3]ga[x o Z � cQZ/z/]g\3]gdCa _[` d : o Z u

V \ � ] o^o : Z�c[]^\&z/p[\&\3Z/c�]ga W3Y[Z�aQZ��wW \&p : \3Z(z(W3]^dCa ~G\3p[z�Y l�\3] u _[o Z6\ ; \&W3Z u � ] ogo : Z ` l ` Z�]ga
_[` lhz(W3]^z/Z � D�d���Z(fCZ ` ~ \ W�l ` Wb]ga[x � ]sWbY!l \3] u _Qo Z�Z��Ql u+_[o Z � ] ogo Y[Z og_ W3d ] o^o pQ\&W ` lnWbZ)W3Y[Z : lh\3]gz
]^cQZ lh\ : Z/Y[]ga[c!dhp `�u dwc[Z o lna[c!W3d u dhWb]sfnlnWbZ o lnWbZ ` c[]^\&z/p[\&\3]^dha!dhi u d ` Z�z/d u+_[o Z���cQZ/z/]g\3]gdCa
_[` d : o Z u \ �

�)p ` xCZ(a[Z ` l o l _[_Q` d<lhz�Y W3d ` Z ln\3dCa[]ga[x l : dCpQW�]^a<WbZ ` lhz
Wb]^dhaR]^\�ln\$iqd o^o d�� \�� / ]gfCZ(a�l
v p[Z/\ Wb]gdCa WbYtl WUWbY[Z \ ; \&W3Z u ]g\�z/dha[\3]gc[Z ` ]^a[xOln\�� ]^a[x)W3Y[Z p[\&Z ` ~ _ Z ` iqd `&u W3Y[Z iqd ogo d�� ]^a[x�\&W3Z _ \ �

� � y Z
WbZ `&u ]ga[Z4WbY[Z�Z � _ Z(z(WbZ(c : Z/aQZ r W3\
dhi ]^a<WbZ ` lhz
Wb]ga[x � ]sWbYmW3Y[Z�p[\&Z ` ���!d ` Z$\ _ Z(z/]si �
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]gz l ogo ; ~ c[Z
WbZ `3u ]^a[Z :<; YQd � u p[z�YmWbYQZ \ ; \ WbZ u B \ _ Z ` iqd `3u lha[z/Z+dCa WbY[Z+W�lh\ � ]g\,Z � �
_ Z/z
WbZ/c Wbd+] u+_[` d fhZ�(P]si�l W l o^o * lni WbZ ` lh\�� ]ga[x+W3Y[Z�p[\3Z ` WbY[Z�v p[Z/\ Wb]gdCa����

� � y Z
WbZ `&u ]ga[Z W3Y[Z�Z�� _ Z(z(W3Z/c z(dC\&W3\�dni�WbYQZ�]ga<WbZ ` lhz(W3]^dCa �

� ��{ ` dwz/Z(Z/c � ]gW3Y5W3Y[Z�]^a<WbZ ` lhz
Wb]^dha�dCa o ; ]gi�WbY[Z : Z/a[Z r Wb\�Z��Gz(Z/Z/c5WbY[Z�z(dC\&W3\��

"$7:
�7 ����B

� Y[Z�iqd o^o d�� ]^a[x1iqd `3u p o l ]^\6p[\&Z/c�iqd ` z/d u+_ pQW3]^a[x
WbYQZ ��1 �_1 � %@2 dhi�]ga<WbZ ` lhz(W3]^dCa � 2 Z
W � �������

` Z _[` Z(\3Z(a W WbY[Z�Z�� _ Z/z(W3Z/c pGWb] o ]gW ; dhi�W3Y[Z,dhpQWbz(d u Z (P\ *6W3YtlnW � dCp o c ` Z/\&p o W�]gik]gWJ/'()/�lh\���WbYQZ
p[\&Z ` W3Y[Z+vwpQZ/\&W3]^dCa lha[c�W3Y[Z/a�z�Y[dC\&Z�lhamlhz(W3]^dCa : lh\&Z/c ]ga _ l ` W,dCa�W3Y[Z pQ\3Z ` B \ ` Z(\ _ dCa[\3Z �
2 Z(W � � � �	�
� ` Z _[` Z(\3Z(a W WbY[Z�Z�� _ Z(z(W3Z/c pQWb] o ]sW ; dhi W3Y[Z dhpQWbz(d u Z (P\ *�W3YtlnW � dCp o c ` Z/\3p o W i ` d u
WbYQZ5\ ; \&WbZ u u l�� ]ga[x ]gW3\
c[Z/z(]^\3]gdCa � ]gWbYQdCpQW+lha ; lhcQc[]gW3]^dCatl o ]^a<W3Z ` lnz(Wb]gdCa lnW
WbYQ]^\ _ dh]^a<W �
� Y[Z(a ~GW3Y[Z : Z/aQZ r W3\ l ` Z�z(d u _ pQWbZ(c$\3] u _Qo ;
:<; W�l��w]ga[x�WbY[Z�c[] 4-Z ` Z/a[z(Z : Z(W ��Z/Z(a�WbY[Z(\3Z�W ��d
fnl o pQZ/\��

,�Z/a[Z r Wb\(� � ���	�
�
� � � � �	�
�

j�Y[Z/a ��Z u Z(a<Wb]^dha$pQW3] o ]sW ; ]^a$W3Y[]^\ z/dCa<WbZ �wW ~ ��Z�l ` Z ` Z
iqZ `3` ]^a[x,Wbd WbYQZ)Z�� _ Z/z(W3Z/c fnl o p[Z
dhi9W3Y[Z _[` d : o Z u \&d o pGWb]^dha WbY[lnW6]^\ ` Z/lhz�Y[Z/c ]ga�\3d u Z r atl o \ W�lnW3Z � � Y[]g\ c[dwZ/\6a[dnW W�l��hZO]^a<W3d
lhz(z/dCp[a<W lha ; z/dh\&Wb\ WbY[lnW u ]gxCY<W : Z�]ga fhd o fhZ/c5]^a ` Z/lhz�Y[]ga[x+W3Y[Z�\3d o pQWb]gdCa���V�\ � ] o^o : Z�\3Z(Z/a
\3dwdCa ~t\&p[z�Y�z(dC\&W3\�l ` ZOW ` Z lnW3Z/c5\3Z _ l ` l WbZ o ; ]^a�dhp ` u dwc[Z o �

� ���	�
�OlhaQc � � � ����� WbY[Z u \&Z o fCZ/\ l ` Z)z(d u+_ pQWbZ(c :<; \&p u u ]^aQx1d fCZ ` WbY[Z _ dC\&\3] : o Z�dCpQW �
z/d u Z(\�]ga Z lhz�Y5z lh\&Zh~ ��Z/]^xhY W3Z/c :<; WbY[Z _[` d : l : ] o ]sW ; dni�Z/lhz�Y�dCpGWbz/d u Z �

� ����&O@ &O@ �D@�@��D)#��&E.�� ���M�6���%���C$��D 0���D7����������
�������	���$����� �!�"� �$# �F����.��=7 * 		% � �'&�.#@6@6�C �&O.4�6�17��I&'��� .#@�A &E)�N
�6�2�!�#52�D@��6&E��)+Q
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2 Z(W
p[\ : Z(xC]^a � ]sWbY � � � �	�
�n~UWbY[Z�Z � _ Z(z(WbZ(c2pQWb] o ]gW ; dni6WbY[Z�lnz(Wb]gdCamW3YtlnW1W3Y[Z�\ ; \ WbZ u
��dCp o c!W�l��nZ � ]gW3Y[dCpQW lha ; iqp ` W3Y[Z ` ]^a<WbZ ` lhz
Wb]^dha�� � d ` Z/lhz�Y _ dC\3\&] : o Z,a[dha � z(d u u p[a[]^z/lnWb]sfCZ
lhz
Wb]^dha ]ga�W3Y[Z \3Z(W ��� ��� %�� ��W3YtlnW WbY[Z \ ; \ WbZ u ]g\!l : o Z Wbd _ Z ` iqd `3u ~)]gW z(d u _ pQWbZ(\!WbYQZ
Z�� _ Z/z
WbZ/c pQWb] o ]sW ; dhi W3YtlnW+lhz
Wb]^dha :<; \&p u+u ]ga[x d fCZ ` W3Y[Z�pQWb] o ]sWb]^Z(\1dhi l ogo _ dC\3\&] : o Z�dCpQW �
z/d u Z(\�dhi�WbY[Z,lhz(W3]^dCaM~ ��Z/]gxCY<WbZ(c :<; W3Y[Z _Q` d : l : ] o ]gWb]gZ/\ dniUZ lnz�Y dhiUW3Y[dC\3Z,dCpQW3z/d u Z/\ � � Y[Z
` l Wb]^dhatl o lhz
Wb]gdCa iqd ` WbY[Z5\ ; \&W3Z u Wbd z�Y[dwdC\3Z5]^\
W3Y[Z/a WbY[Z5lhz
Wb]^dha � ]sWbY2WbY[Z Y[]gxCY[Z/\ W$Z � �
_ Z/z(W3Z/c pQW3] o ]gW ; � � � � �	�
�,]^\ Z(v ptl o W3d$WbYQZ1Z�� _ Z/z
WbZ/c pQW3] o ]sW ; dhi�W3Y[]^\ : Z(\&W _ dC\&\3] : o Z lnz(Wb]gdCa��
V xClh]^a ~M]^a WbY[Z iqd `3u p o l : Z o d���~ 

� �����*��� (���* ` Z _[` Z/\&Z/a<Wb\�WbY[Z _ dC\3\&] : o Z dCpQW3z/d u Z/\�dhi _ Z ` �
iqd `&u ]ga[xOWbY[Z lhz(W3]^dCa�� ��1�dhWbZ WbYtl W ��Z)Ytl fCZ�\3] u _[o ] r Z(c+W3Y[Z�a[dhW�l Wb]^dha+i ` d u WbY[Z�Z�� _ Z/z(W3Z/c
pQW3] o ]sW ; iqd `&u p o l ]^a } Z/z
Wb]^dha � � � � � � � aRWbYQZ�Z/v ptl Wb]^dha : Z o d���~ � (�

� ��������� (���* * ` Z _[o lhz/Z(\
� ()

� �����*��� (���* ����! #&%.(���* *
~ W3Y[Z _[` d : l : ] o ]gW ; WbYtl W 

� ��������� (���* � dCp o c dGz(z/p ` xC]gfhZ/a WbYtl W
WbYQZ lnxCZ/a<W�Ytlh\�x<l WbY[Z ` Z/c Z(fw]gc[Z/a[z(Z � l : dCpGWOWbY[Z ��d `3o c�lna[c�Y[lh\ _ Z ` iqd `&u Z(c lhz(W3]^dCa � �

� Y[]g\�\&] u+_[o ] r z lnW3]^dCa1]^\ u lhcQZ W3d1] u _[` d fCZ6WbY[Z ` Z/lhctl : ] o ]sW ; dhi-WbY[]g\ iqd `&u p o l�lna[c$dhW3Y[Z ` \ W3d
iqd ogo d�� ]^a�WbY[]g\6\3Z(z(Wb]gdCa��

� � � ����� � u l ���� �	��
 �
�)� � � � ( �
*
� u l ���� �	��
 �
�)� � (�� � � (�

� ��������� ( �
* * ' � (�

� ��������� ( �
* * *

�)a[Z�]g\3\&p[Z W3YtlnWkYtlh\ : Z(Z/a o l ` xCZ o ; ]^xha[d ` Z(c,]ga,Z/l `3o ]^Z ` � d ` ��dCa,pGWb] o ]gW ; � : lh\3Z(c ` Z lh\&dCa[]ga[x
]^\9W3Y[Z�iPlhz
W WbYtlnW�lnW&WbZ u+_ W3\�W3d�x<l WbY[Z `ku d ` Z']gaQiqd `3u lnW3]^dCa ~ _ l ` W3]^z(p o l `&o ; � Y[Z/a cQZ l o ]^a[x � ]gW3Y
Y p u lha z/d ogo l : d ` l Wbd ` \/~Gl ` ZOa[dnW xCptl ` lha<WbZ/Z(c5W3d : ZO\&p[z/z(Z/\3\ iqp o � � d$lhz(z/dCpQa W6iqd ` WbY[]g\/~[dCp `
z l o z/p o lnW3]^dCa�iqd ` � ���	�
�n~tWbY[Z�Z�� _ Z/z(W3Z/c pQW3] o ]gW ; dni�WbYQZ,dCpGWbz/d u ZOWbY[lnW � ] o^o9` Z/\&p o W�]gi � Z[/&!
]^a<W3Z ` lnz(W � ]sWbY�W3Y[Z p[\&Z ` ]^aQz o pQc[Z/\Ol a[Z � fnl ` ]^l : o Z � 2 Z(W � ��� ` Z _[` Z/\3Z(a<W�W3Y[Z _[` d : l : ] o ]sW ;
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WbY[lnW1W3Y[Z$p[\&Z ` � ] o^o lhz
Wbptl ogo ; Ytl fhZ$WbY[Z �waQd � o Z/c[xhZ ` Z(vwpQ] ` Z(cmWbd lha[\ ��Z ` WbY[Z�v p[Z(\&W3]^dCa����
V o \3d[~ o Z(W(

� ��� ` Z _[` Z(\3Z/a<W W3Y[Z \&Z(W dhi _ dC\3\&] : o Z ` Z/\ _ dCaQ\3Z/\�Wbd,W3Y[Z�vwpQZ/\&W3]^dCa ��� � Y[Z/a � �������

]^\6z(d u+_ pQWbZ(c�ln\�#

� ���	�
� � ������� � � (P]si�pQ\3Z ` � a[d�� \7*	� + ( � � �����)*
� � � (q]gikp[\3Z ` c[dwZ/\ a[dnW �waQd �>*��
� ����� �� ��
�� ��� � ( � Z/\ _ ��� * � � ( } B \�lhz
Wb]^dha5z�YQdC]^z(Z � � Z/\ _ ��� *

+�( � � �����)* � � � �	�
�
� a � d ` c[\/~ � ���	�
�1]^\ W3Y[Z
\3p u dhi'W � d�W3Z `3u \�� � Y[Z
\&Z/z/dha[c�dni W3Y[Z/\&Z WbZ `3u \Oz l _ W3p ` Z(\

WbYQZ)z lh\&Z)]^a � Y[]^z�Y�W3Y[Z pQ\3Z ` ]^\ pQatl : o Z�Wbd1lha[\ � Z ` WbY[Z�vwpQZ/\&W3]^dCa � � a WbY[]g\ z ln\3Z�(qdGz(z/p `&` ]^aQx
� ]gW3Y _[` d : l : ] o ]gW ; � � � ��� *
~CW3Y[Z6\ ; \&W3Z u ��dCp o c+\&] u+_[o ; iPl ogo : lhz � dCa � Ytl W']gW ��dCp o c+Y[l fhZ
c[dCaQZ � ]gW3Y[dCpQW�]^a<WbZ ` lhz
Wb]ga[x ( � ]gWbY�Z�� _ Z(z(W3Z/c pQWb] o ]sW ; � � � ����� * � � Y[Z rt` \&W)W3Z `3u z(dCa[\3]gc[Z ` \
WbYQZ
z lh\&Z
]^a � Y[]gz�Y W3Y[Z
p[\&Z ` (L2)l : o Z�Wbd5lha[\ � Z ` WbY[Z
v p[Z(\&W3]^dCa ( _Q` d : l : ] o ]gW ; � ��� * � � Y[Z
Z�� _ Z/z
WbZ/c fnl o pQZ dhi'WbY[Z
\ ; \&WbZ u B \�lhz(W3]^dCaQ\)]^a�W3Y[]^\ z lh\&Z+]g\ iqdCp[aQc : ; z/dCaQ\3]^cQZ ` ]ga[x l ogo WbYQZ
_ dC\3\&] : o Z ` Z(\ _ dCa[\3Z(\OWbYtlnW WbY[Z
p[\&Z `Ou ]^xCY<W xC]gfhZ
lha[c WbYQZ
Z�� _ Z(z(W3Z/c pQWb] o ]gW ; dni W3Y[Z4lhz
Wb]^dha
WbY[lnW6WbY[Z�\ ; \ WbZ u ��dCp o c�W�l��nZ,]ga5Z/lhz�Y5dhikW3Y[dC\&Z�z/lh\3Z(\��

� a�W3Y[Z+iqd `3u p o l l : d fhZh~ � � ( } B \ lnz(Wb]gdCa z�Y[dC]gz/Z � ��Z(\ _ ��� *)]g\�z/l o z(p o l WbZ/c :<; W�l�� ]^aQx
WbYQZ u l �G] u p u dnikW3Y[Z�Z�� _ Z(z(W3Z/c pQW3] o ]gWb]gZ/\�dhiUl o^oM_ dC\&\3] : o Z�lhz
Wb]^dha[\�#��

u l �� �
� ��
 �
� � �
� � � � (�

� ��������� (��
* * ' � ()

� �����*��� (��
* *	�

��� @ �I& ��� ��� @��D�>) &E) � �D ��6&E��)���Q ��* ����&O@F&O@I&()J,/.# 0� . � � � ��� �"��� ���2.4�<7C�>$��>)272@F��)B����� 52@6�>�F.�)27J��)B�6�2�
� 5��D@��6&E��)?@ �?�D&()�N .�@6A��D7! ������K�
	��D�D*��K� �I& �������6�1.4��&(� ���>���I.�@ .!@6&()2N��E��	 .��6&O.����(�K,3��� �����F@�.�A�����,����D.#7�.���&��E&'���#Q" � �D ��6&E��) �2Q�	#Q � �I&�� �K&E)2 ��E527C� .-7C&E@� �5?@6@6&(�#) ��,��I�2.��  >.�) �?� 7���)���&E) @6&'��52.4��&(�#)2@!�I���D�6���6��� @��C@P���>"
" &(N#� �F)����IA )���� .�� �;�����H$��#@�@�&E�
�E�<���D@6$���)2@6�D@K���%��	��D��� � 5��1@P��&(�#)+Q# �FN .�&E)+*������ )�����.4��&(�#) &() ����&E@ ,3����"�5
�O. �2.#@ �?�D�>) @6&(" $
�E&(L2�D7 * �I&'���%$ #�&('*)�+-,�.0/ #�1�&�& ���>$��E.# �&E)�N$ #�&('*)�+-,�.0/�#�1�&32 46587:9 #�1�&
&0Q �����J�
	 &O7C�>)2 >��4 � �#5
�E7 )���� &()2 
�(5?7C�J�6���8@��C@P���>"�; @9���2@6�>� 	4.4��&(�#) ��,<�6�2�
52@6�>�<; @����D@6$���)2@6� ��� �6���!� 5��1@P��&(�#)+Q
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� a \3d u Z,z lh\&Z/\/~-WbY[Z Z � _ Z(z(WbZ(c pQWb] o ]gW ; dhi�WbY[Z1\ ; \&W3Z u B \Oz�Y[dh]^z/Z,dhi lhz
Wb]^dha lni W3Z ` ` Z/z(Z/]gfw]ga[x
l ` Z(\ _ dCa[\&Z �,i ` d u W3Y[ZOp[\&Z ` � ] ogo c[Z _ Z/a[c dCa�W3Y[ZO\ ; \ WbZ u B \ _[` ]gd ` : Z o ]^Z(iq\ l : dCpQW � Y[Z
WbY[Z `
d ` aQdhWOWbY[Z
pQ\3Z ` B \ ` Z/\ _ dCa[\&Z � ] o^o ]^a iPlhz
W : Z
z/d `&` Z/z
W � � d ` Z��Ql u+_[o Zn~ ]gWO]g\ _ dC\3\&] : o Z1WbYtl W
WbYQZ)\ ; \&W3Z u u ]gxCY<W c[Z(z/]gc[Z�W3d1W�l��nZOl _ l ` Wb]gz/p o l ` lhz(W3]^dCa"� ]gi ]sW ` Z/z(Z/]gfhZ/\ ` Z/\ _ dCa[\&Z���i ` d u
WbYQZ)p[\3Z ` ��D�d���Z(fhZ ` ~t]si9WbY[Z p[\3Z ` B \ ` Z/\ _ dha[\3Z ��Z ` Z�lhz(W3ptl o^o ; ]^a[z(d `3` Z/z
W ~GW3Y[Z/a � u ]gxCY<W a[dnW
Wbp ` a dCpQWOW3d : Z4l�fCZ ` ; \&Z/a[\&] : o Z4lhz(W3]^dCa lnW�l o^o � � i WbY[Z
\ ; \ WbZ u Z�� _ Z(z(W3\�W3YtlnWOWbYQZ ` Z4]g\Ol
\3]gxCa[] r z lha<W ` ]^\��1dhi-W3Y[Z p[\3Z `�_Q` d fw]^c[]ga[x�l u ]^\ o Z/lhc[]^aQxOlha[\ � Z ` ~w]gW'\3YQdCp o c+]^aQz/d `&_ d ` lnWbZ�WbY[]g\
]^a<W3d+]sWb\ ` Z lh\&dCa[]^aQx �

� Y[]^\ _ dC\&\3] : ] o ]gW ; z lna \3] u+_[o ;�: Z ��Z l fCZ(c ]ga<Wbd � � ( �"� ��Z(\ _ � ��*
~ � Y[Z ` Z � ]g\1WbYQZ
\ ; \ WbZ u B \ z�YQdC]^z(Z�dniMlnz(Wb]gdCa
xC]sfCZ/a
W3YtlnW�WbYQZ6p[\3Z ` _Q` d fw]^c[Z(c �)lh\'l ` Z(\ _ dCa[\3Z � � d ` ]^a[\ W�lhaQz/Zh~
]gi�WbYQZ ` Z ��Z ` Z5W ��dmdhW3Y[Z `4_ dC\3\&] : o Z ` Z(\ _ dCa[\3Z(\/~ � � lha[c � � � ~'iqd ` WbY[Z v p[Z(\&Wb]gdCa ~ WbY[Z(a WbYQZ
Z�� _ Z/z
WbZ/c!pQWb] o ]sW ; dhi�WbYQZ�\ ; \&WbZ u B \�z�Y[dC]^z(Z�dhiUlnz(Wb]gdCa � dhp o c : Z

� ( | d `3` Z/z
W � ��� ��Z(\ _ ����* ' � (��"� | d `3` Z/z
W,����*
+ � ( | d `3` Z(z(W(� � � � ��Z(\ _ ����* ' � (��"� | d `3` Z/z
W,��� � *
+ � ( | d `3` Z(z(W(� � � � � � Z/\ _ � ��* ' � (��"� | d `3` Z/z
W � � � � *

� a5W3Y[Z�xCZ/aQZ ` l o z lh\&Zh~

� � ( �"� ��Z(\ _ ��� * � ���� ��
�� � � � ( | d `3` Z/z
W � � � � � Z/\ _ � ��* ' � (���� | d `&` Z/z
W,��� � * �
� Y[Z)iqd `&u p o l1l : d fhZ ` Z o ]^Z(\ dCa�W3Y[Z)iPlhz(W WbYtlnW�WbY[ZO\ ; \&WbZ u ��dCp o c : Z�l : o Z�W3d
Z/\&W3] u lnWbZ

WbYQZ _Q` d : l : ] o ]gW ; dhi�Z(fCZ ` ; _ dC\3\&] : o Z�Z `&` d ` W3Y[Z p[\3Z ` u ]^xCY<W u l��nZ�#�iqd ` Z �[l u _[o Zh~']gi�WbYQZ
p[\&Z ` \bl ; \ WbYQZ!lna[\ ��Z ` Wbd�l u p o Wb] _[o Z � z�Y[dh]^z/Z v p[Z/\ Wb]^dha ]^\4V,~ � YtlnW ]^\ WbYQZ _[` d : l : ] o ]sW ;
WbY[lnW WbYQZ�z(d `3` Z/z
W�lha[\ ��Z ` ]g\6lhz(W3ptl ogo ; , ~ | ~ y d ` @ � � a u dC\ W _[` lnz(Wb]gz l o l _[_[o ]^z/lnWb]gdCa[\/~w]gW
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]^\ p[a o ] �hZ o ; WbYtlnW�l�\ ; \ WbZ u c[Z/\&]^xCaQZ ` ��dCp o c : Z4l : o Z1Wbd _[` d fw]gc[Z WbY[Z
\ ; \&WbZ u � ]gW3Y \3p[z�Y
c[Z
W�lh] o Z/c�]^aQiqd `3u lnWb]gdCa���D�d ��Z(fhZ ` ~ � Ytl W ��dCp o c : Z ` Z l o ]^\ Wb]gz lna[c p[\&Z(iqp o Wbd u dwc[Z o ]^\,l
\3]ga[x o Z1fnl o p[Z ` Z _[` Z/\&Z/a<Wb]ga[x5W3Y[Z _[` d : l : ] o ]sW ; W3YtlnWOW3Y[Z4p[\3Z ` B \1lhaQ\ ��Z ` Wbd5l�v p[Z/\ Wb]^dha � ] o^o
lhz
Wbptl ogo ;�: Z z(d `3` Z/z(W�� � i�W3Y[]^\ fnl o p[Z�]^\�� a[d�� a ~ WbY[Z(a W3Y[Z dhWbYQZ `4_ dh\3\3] : o Z�lha[\ ��Z ` \$z/lha
\3] u _Qo ;�: Z xC]sfCZ/a l _[` d : l : ] o ]gW ;�: lh\&Z/c dCa2WbY[Z�\ ; \ WbZ u B \ _[` ]^d ` : Z o ]^Z
iq\�� � d ` Z �Ql u _Qo Zh~
\3p _[_ dh\3Z W3Y[Z)\ ; \ WbZ u ]^a[]sWb]^l o^o ; Ytlnc�a[d ]gaQiqd `3u lnW3]^dCa+lha[c : Z o ]^Z
fCZ(c�WbYtlnW l o^o lhaQ\ ��Z ` \ ��Z ` Z
Z/v ptl o^o ; o ] �nZ o ; � � i W3Y[Z pQ\3Z ` xC]gfhZ/\ l ` Z _[o ; dni9V lna[c�]gi-WbY[Z�\ ; \ WbZ u : Z o ]gZ(fCZ(\ W3YtlnW WbY[Z�p[\3Z `
]^\ z/d `3` Z(z(W / � � dhiMWbY[Z Wb] u Zn~ W3Y[Z/a WbY[Z _[` d : l : ] o ]gW3]^Z(\UdhiG, ~ | ~ y lhaQc�@ : Z(]^a[x�WbYQZ)lhz
Wbptl o
z/d `3` Z(z(W�lha[\ � Z ` ��dCp o c!Z/lhz�Y : Z,� �  � �

� a u lha ; c[d u lh]ga[\/~ ]sW u ]gxCY<W : Z ` Z lh\&dCatl : o Z
Wbd5lh\3\&p u Z+W3YtlnW�p[\3Z ` \ � ] ogo �'+ �����R2 : Z
z/d `3` Z(z(W9(Pd ` WbYtlnW
W3Y[Z�\ ; \ WbZ u \&Y[dCp o c aQdhW
W�l��nZ ]gW
p _ dCa2]gW3\3Z o i Wbd v p[Z/\ Wb]gdCa W3Y[Z�p[\&Z ` B \
lhpQW3Y[d ` ]gW ; * � D�d ��Z(fhZ ` ~�WbYQZ _ dh\3\3] : ] o ]gW ; Z �Q]g\&W3\$Wbd Wbl��hZ�W3Y[]^\ iPlhz(W3d ` ]ga W3d lhz(z/dCp[a<W ]si�l
\ ; \ WbZ u c[Z(\3]gxCa[Z ` \&Y[dCp o c!z�YQdGdC\&ZOWbd+z/dCa[\&]^c[Z ` ]gW����

3 �����E
�' ��
��87:�*BC�J#%
��8# F�� 9E� � �

� a lhc[cQ]gWb]gdCa4Wbd1W3Y[Z _ dC\3\&] : ] o ]sW ; WbYtlnW l1p[\&Z `6u ]^xCY<W a[dhW Ytl fCZ)W3Y[Z � a[d�� o Z(c[xCZ ` Z/v p[] ` Z/c$W3d
lha[\ � Z ` WbY[Z�v p[Z(\&Wb]gdCa ~ ]gW9]g\ _ dC\3\&] : o Z�WbYtl W�l p[\3Z `�u ]^xhY WMa[dhW : Z'l : o Z�Wbd _[` d fw]gc[Z�] u+u Z(c[] l WbZ
Y[Z o^_ W3d WbYQZ1\ ; \ WbZ u : Z(z lhpQ\3Z Y[Z1c[dGZ(\ a[dnW p[aQc[Z ` \&W�lna[c _[` Z(z/]^\&Z o ; � Y[lnW)]g\ : Z/]ga[x�lh\ �hZ(c��
� Y[]g\ u ]^xhY W : Z4c[p[Z4Wbd!l�iPlh] o p ` Z,Wbd5p[a[c[Z ` \&Wblha[c WbY[Z4\ ; \ WbZ u B \,WbZ `3u ]^a[d o dCx ; d ` c[pQZ4W3d
WbYQZ�iPlhz
W�W3YtlnW�WbY[Z�p[\&Z ` \&] u+_[o ; Ytlh\3a B W : Z(Z/a ]ga<fCd o fCZ/c�Z/a[dCpQxCY�]ga5W3Y[Z1dCaQxCdC]^aQx _Q` d : o Z u
\3d o fw]^a[x�Wbd : Z6l : o Z�W3d iqp o^o ; l _[_[` Z/z/]^lnWbZ � YtlnWUW3Y[Z6\ ; \ WbZ u ]^\�ln\�� ]^a[x � � a } Z(z(Wb]gdCa , � � � � ~ ��Z

���F���6���6�?.4�  =���D =A &E)�N ,3��� $?� @6@6&E�
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� ] ogo c[]^\&z/p[\&\ Y[d��Xp[aQc[Z ` \&W�lna[ctl : ] o ]sW ; z/dCp o c : Z1]ga[z/d `3_ d ` lnW3Z/c5]^a<Wbd dCp `�u dwc[Z o ]^a!iqpGWbp ` Z
��d ` � �

� ��BC��B

� Y[ZJCK!R2�%@2kdhi ]^a<WbZ ` lhz
Wb]gdCa ]^a
dhp `�u dGcQZ o l ` Z ` Z _[` Z/\3Z(a<WbZ/c+p[\&]^a[x�l o ]^a[Z/l `ku dwc[Z o # W3Y[Z W3dhW�l o
z/dh\&W ]g\ l � Z(]^xCY<W3Z/c�\&p u dhi lha ; ]^a[cQ]gfw]^c[p[l o z/dh\&W u Z ln\3p ` Z/\��(�%WbY[lnW Y[l fhZ : Z/Z/a$]^c[Z(a W3] r Z(c
iqd ` WbY[Z6l _[_[o ]gz lnW3]^dCa�c[d u lh]ga���� @ lnz�Y
dhitWbY[Z(\3Z iPlhz
Wbd ` \U]^\ka[d `&u l o ]��(Z/c1\&d WbY[lnWUWbYQZ _ dh\3\3] : o Z
fnl o pQZ/\ ` lha[xhZ�i ` d u �
Wbd � �C�Q~ � ]gW3Y l4z/dC\ W dni'�+]ga[c[]gz lnW3]^a[x4a[d+z/dC\ WOlnW�l ogo lha[c�l+z(dC\&W�dhi
� �C� ` Z _[` Z/\3Z(a<Wb]^aQx+W3Y[Z u l �G] u p u�_ dC\&\3] : o ZOz/dh\&W�]^a�W3Y[]^\�l _[_Qo ]^z/lnWb]gdCa�c[d u lh]ga��

| dC\ Wb\(��� ���
���(�

1�dhW3ZOWbYtlnW Z/lhz�Y5dhi WbY[Z(\3Z�z/dC\ W u Z ln\3p ` Z/\��(� ]^\6lnz(Wbp[l o^o ; l
z/dh\&W iqp[a[z
Wb]^dha�WbYtlnW u ]^xhY W
c[Z _ Z(a[c dCa$WbYQZ)z/p `&` Z(a W \&W�l WbZh~QdCa$WbYQZ _ l ` Wb]^z(p o l ` lhz
Wb]gdCa$d ` v p[Z/\ Wb]^dha : Z(]^a[x z(dCa[\&]^c[Z ` Z/cM~
lha[c And ` dCa5z/Z ` W�ln]^a z/d u+_ dCa[Z/a<W3\�dnikW3Y[Z�p[\3Z `�u dwc[Z o �

� a5iPlnz(W ~ ln\ ��Z�c[]^c � ]sWbY : Z(a[Z r W3\/~ ��Z�\&Y[dCp o c : Z�z l ` Z(iqp o W3d ` Z _Q` Z/\&Z/a<W)aQdhW �&p[\&W�Y[d��
u p[z�Y lha ]^a<WbZ ` lhz
Wb]gdCa2z/dC\ Wb\/~ : pQW+Y[d�� u pQz�Y �[!87 11]gW ��dCp o c z/dh\&W4WbYtlna c[dh]^a[x W3Y[]^a[xh\
� ]gW3Y[dCpQW�ln\�� ]^a[x
W3Y[Z�p[\3Z ` � � Y[Z�lhz(W3ptl o iqd `&u p o l1iqd ` z/dC\ Wb\ ]^\

� % ��� � ��� % ��� � �	�
� �	� % ��� � � �����

�� � �?���(&E�
	#� �6�2.��D* &() N#�>)��D��.�� * �6���� >�#@�� "%�1.�@65����D@&�I&�� � �?��" 5C�65?.$��� � $��6�>,3�>���>) �6&O.$�����8&()?7C�>$��>)27��>) �D*
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I5?@6@6�
���<.�)27 �F�#��	 &EN # 	�% % 
 & 7C�>L2)��-" 5C�65?.$��� �
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� Y[Z ` Z�� % ��� � ����� ` Z _[` Z(\3Z(a W3\�W3Y[Z
lhcQc[]gW3]^dCatl o z(dC\&W3\)WbYtlnW � ] o^o : Z ]^a[z(p `3` Z/c ]si�WbY[Z
\ ; \ WbZ u
lh\ �w\�WbY[Z pQ\3Z ` l$v p[Z/\ Wb]^dha ~9lha[c � Y[Z ` Z�� % ��� � � �	�
� u Z ln\3p ` Z/\Olha ; lhc[c[]sWb]gdCatl o z(dC\&W3\ WbYtl W
� ] ogo dwz/z/p ` ]si�W3Y[Z�\ ; \&W3Z u c[dwZ/\�a[dhW�lh\���W3Y[Z�p[\3Z ` �)@'lhz�Y!dhi�W3Y[Z�W � d+WbZ `&u \ ]g\�z(d u+_ pQWbZ(c
lh\�l � Z(]^xCY<W3Z/c�\&p u dhi�WbYQZ�fnl ` ]^dCpQ\6z/d u+_ dha[Z/a<W�z/dC\ Wb\(~ lh\ \3Y[d�� a l : d fCZ �

D�d���Z(fCZ ` ~�Wbd \3] u+_[o ]gi ; dhp ` c[]^\&z/p[\&\3]^dha WbY ` dCp[xhY[dCpQW5WbY[Z WbYQZ/\3]g\/~ ��Z � ] ogo z/d u : ]^aQZ
WbYQZ/\3Z�W � d \3p u \�]^a<Wbd4dCa[Z ��Z/]^xhY W3Z/c!\3p u dhikWbZ `&u \��(�J~ W3d u Z ln\3p ` Z�W3Y[Z � / /'(@%A(*! � �'+wz/dC\ W
lh\&\3dwz/] l WbZ/c � ]sWbY�ln\�� ]^a[x W3Y[Z)p[\&Z ` � V�a ; z/dh\&W u Z lh\&p ` Z(\ WbYtl W � ] ogo dwz/z(p ` dCa o ; ]gi9WbYQZ)p[\3Z `
]^\�lh\ �hZ(c � ] ogo z l `3` ; _ dC\&]gWb]sfCZ ��Z/]gxCY<Wb\�]^a WbY[Z+Z/v ptl Wb]^dha ~ � Y[] o Z+z(dC\&W3\�W3YtlnW,l ` Z+]ga[z/p `3` Z(c
dCa o ; ]si�WbY[Z4p[\&Z ` ]g\ �_!8%�lh\ �hZ/c � ] ogo z/l `3` ; a[Z(x<lnW3]gfCZ ��Z/]gxCY<Wb\ � � d ` Z �[l u _[o Zh~ ]si�WbY[Z
dha o ;
l o WbZ ` atlnW3]gfCZ�Wbd lh\ � ]^a[x�W3Y[Z
p[\3Z ` iqd ` Y[Z o^_ ]ga l _ l ` Wb]^z(p o l ` \3]sWbptl Wb]^dha ]^\�Wbd�\3Z(a[c�l�vwpQZ ` ;
Wbd�l ` Z u dhW3Z,c[lnW�l : lh\3Zn~-WbYQZ ` Z � ] o^o : Z1\&d u Z,z/dC\ W�lh\&\3dwz/] l WbZ/c � ]gWbY5WbY[]g\ ` Z(W ` ]^Z
fhl o � } p[z�Y
l
z/dC\ W � dCp o c : Z ` Z _[` Z/\3Z(a<WbZ/c lh\�l4z(dC\&W�dhi��_!8% lh\ �w]ga[x
WbY[Z�p[\&Z ` iqd ` Y[Z o^_ lha[c ��dCp o c : Z
]^aQz/d `&_ d ` lnWbZ(c ]^a<Wbd4dCp ` \&p u � ]sWbY!l4aQZ/x<lnW3]gfhZ ��Z/]gxCY<W�lnW3Wblhz�Y[Z/c Wbd4]sW �

� aOWbY[Z'\3p : \3Z(vwpQZ/a<W�Z �Ql u _Qo Zh~ W3Y[Z�z/dC\ W dhiG]^a<WbZ ` lhz
Wb]^dha � ] ogo : Z u Z/lh\3p ` Z/c :<; l ��Z/]^xhY W3Z/c
\3p u dhi'dCa o ; W � d z(dC\&W)iPlnz(Wbd ` \�# ��~MW3Y[Z z/dh\&W�lh\&\3dwz/]^lnWbZ(c � ]gWbY!WbY[Z
Z(\&Wb] u l WbZ/c lhc[c[]sWb]^dhatl o
Wb] u Z ` Z/v p[] ` Z/c4iqd ` W3Y[Z�]ga<WbZ ` lhz(W3]^dCaM~<lha[c�� ~wW3Y[Z z/dC\ W ln\3\3dwz/]^lnWbZ(c � ]sWbY : dnWbY[Z ` ]^aQx�W3Y[Z p[\3Z `
]^a!WbY[Z
z(p `3` Z/a<W�\3]sWbptlnW3]^dCa � � Y[Z/\&Z+l ` Z : dhW3Y z/dC\ Wb\�lh\&\3dwz/]^lnWbZ(c � ]gWbY ln\�� ]^a[x WbY[Z
p[\&Z ` iqd `
Y[Z o^_ lha[c � ] o^o Ytl fCZ _ dC\&]gWb]sfCZ � Z(]^xCY<Wb\O]ga dCp ` iqd `3u p o l � j�Z � ] ogo cQ]^\3z(p[\3\OdnWbY[Z `)_ dnWbZ/a �
Wb]^l o z(dC\&W u Z lh\&p ` Z(\+lha[c WbY[Z \ _ Z(z/] r z5cQZ(W�ln] o \1dhi YQd � WbY[Z�W3] u Z�lha[c : dhWbYQZ ` z/dC\ Wb\+l ` Z
z/d u _ pGWbZ/c5]^a } Z(z(W3]^dCa5� �0� � � �

3 BJ� 
8'�9E7 � ��7:� �EBJ���D
 7 ��#�� ��9E7

j�Z � ] o^o a[d�� _[` Z(\3Z/a<W�l \3] u _Qo Z Z �Ql u _Qo Z W3d
] o^o p[\&W ` lnW3Z�W3Y[Z�l _[_Qo ]^z/lnWb]gdCa+dhi�dCp `6u dGc[Z o W3d
c[Z(z/]^\&]^dCa � u l�� ]^a[x
l : dCpGW ]^a<WbZ ` lhz
Wb]^dha��
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� a+W3Y[]^\'Z �[l u _[o Zh~CW3Y[Z \ ; \&W3Z u Ytlh\ : Z/Z/a$lh\��nZ/c+Wbd _[o lha+l)W ` l fCZ o ` dCpQWbZ6iqd ` W3Y[Z�p[\3Z ` W3d
xCZ
W�i ` d u | ]gW ; V W3d | ]gW ; , � � WUc[Z
WbZ `3u ]^a[Z(\kWbY[lnWU]sWkY[lh\�WbYQZ z�Y[dC]gz/Z : Z
W � Z(Z/a
W � dOcQ] 4-Z ` Z(a<W
_ lnW3Y[\���V z/z(d ` cQ]^a[x W3d)WbY[Z \ ; \&W3Z u B \
� a[d�� o Z(c[xCZn~ _ lnWbY � ]g\�\&Y[d ` W3Z ` : pGW�]^\kz/dCa[xhZ/\&W3Z/c�(PcQp[Z
Wbd�Y[Z l f ; W ` l �+z *kl : dCpQW  h� � dhitW3Y[Z�W3] u Z ��{�l WbY+��]g\k\&]^xCaQ] r z/lha<W o ; o dCa[xCZ ` ~ : pQW�]gWk]^\�a[Z(fhZ `
: p[\ ; �

"$7:
�7 ����B ��; �E
D��7A��#%��������


� a1W3Y[]^\kZ��Ql u+_[o Zn~nWbYQZ \ ; \&W3Z u Ytlh\Ulnz/z/Z(\3\UW3d)l pQW3] o ]gW ; iqp[aQz(Wb]gdCa1iqd ` WbYQ]^\kW ; _ Z dhit\&]gW3ptlnWb]gdCa��
� Y[Z)pGWb] o ]gW ; iqp[aQz(Wb]gdCa�lh\&\3]gxCa[\6l,fnl o p[Z�W3d Z lnz�Y _ dC\&\3] : o Z dhpQWbz(d u Z�]^a+WbY[Z)cQd u ln]^a ~ � Y[Z ` Z
lha dhpQWbz(d u Z z/dha[\3]g\&Wb\�dhitWbY[Z�c[Z/z(]^\&]^dCa1W3YtlnW � ln\ u lnc[Z :<; WbY[Z�\ ; \&W3Z u ( � Y[]^z�Y ` dCpQW3Z c[]gc1]gW
z�Y[dwdC\3Z)W3d1W�l��hZ � *4lha[c�W3Y[ZOlhz
Wbptl o \&WblnWbZ)dni9WbY[Z ��d `&o c ( � lh\ _ l WbY � ]ga$iPlhz(W z/dCaQxCZ/\ WbZ/c � * �
� d ` Z��Ql u+_[o Zh~ dha[Z dCpQWbz(d u Z ��dCp o c : Z�WbYtl W+W3Y[Z5\ ; \&W3Z u d _ W3Z/c2Wbd W�l��nZ _ l WbY � ~ : pGW
iqdCp[aQc5W3YtlnW ]gW6W3p ` aQZ/c5dCpQW6Wbd : Z : p[\ ; lna[c ~[WbYQZ ` Z
iqd ` Zn~t\ o d � �

� Y[Z6fnl o p[Z(\'lh\3\&]^xCaQZ/c :<; WbY[Z6pGWb] o ]gW ; iqp[a[z
Wb]gdCa
]^a W3Y[]^\�Z �[l u _[o Z6l ` Z u Z/lha<W�WbdOz l _ Wbp ` Z
WbYQZ�l W3Wb]sWbp[cQZ/\'dhi%WbY[Z�l fCZ ` lhxCZ�p[\3Z ` Wbd�� l ` c$cQ] 4-Z ` Z(a<W _ dC\&\3] : o Z6dCpQW3z/d u Z/\']ga4W3Y[]^\'c[d u lh]ga ~
lha[c!l ` ZO\3Y[d�� a�]ga � l : o Z�� � � � � �

� Y[Z�]^c[Z/l o dCpGWbz/d u ZO]ga�WbY[]g\6Z��Ql u+_[o Z ��dCp o c : Z�]gi ��Z ��Z ` Z�W3d
z�Y[dwdC\3Z _ lnW3Y � lhaQc5]si
]gW ��Z ` Z,W3d Wbp ` a5dCpQW�Wbd : Z�z o Z l ` � � Y[Z � d ` \&W�dCpQW3z/d u Z � dhp o c!]^a<fCd o fCZ�z�Y[dwdC\3]ga[x _ lnWbY �
lha[c�W3Y[Z/a r a[c[]^aQx dCpQW W3YtlnW ]gW ]g\ z(dCa[xCZ(\&WbZ(c�� � a : Z
W � Z(Z/a WbY[Z(\3Z)W ��d
Z��wW ` Z u Z/\(~[z�Y[dwdC\3]ga[x
_ lnW3Y �+]g\ l+iPlh] `&o ; \3lniqZ1c[Z(z/]g\3]^dha ~ : pQW ��Z ��dCp o c : Z,\3d u Z � Y[lnW o Z/\3\ _[o Z/lh\3Z(c ]gi � Z ��Z ` Z
���1����� ��.�)�N���52@��17 ,3�#�<5��6&��(&(��� 	4.$�E5��D@ 	4.���&(�1@ .# ����#@�@I����� �E&(�6�>�=.4��5�����*;��5C�H&(�<&O@ ,/.�&E�����8 ��#"%" �#) �6�B52@6�

.-@� >.��(�M��,��-�6� 	M�#���8�6� 	�����Q ����� �O.4�6�6�D� �I&�� �����J52@��17 &E) ��52� �
�C.�" $
�(�1@>Q � � &E@ .��E@6�  >��" " ��) ���
.�@�@6&(N#)9�6���<" &()2&(" 5�" .�)?7�"9.��C&E"�5�" 	4.$�E5��1@ &E)������!��.�)�N�� �6� �6��� �E�D.�@��I.�)27 "%� @P�I7C�1@�&E��.��
�E� ��5��� ��#" �D@D*
���D@6$?�1 0�6&�	���� �#* .�)27J��� 52@6� �6���1@�� &()�&(�6&O.$��.#@6@6&(N#)�" �>) ��@F�6�BN�5�&O7C���6��� .�@�@��1@6@6" �>) � ��, &() �6�D�6" �17C&E.��6�%5C�6&��E&'���
	4.$�E5��D@ #��!�>�>)2�
��.�)?7�
F.�&
	 .�* 		%�� � &0Q �����<.# 0��52.$� @� >.$�E� 5?@��17�&O@ &E���6���(��	 .�) �K.�@#�E��)�N%.�@ �6�2�< =��� @��D) 	4.$�E5��D@
.����H ��#)2@�&O@��6�>) ���I&(�6�B�6���H$2�6�>,3�>���>)2 >�D@K�?�D&()2N9�6�D$��6�1@��D) �6�D7+Q
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Wbd4z�Y[dwdC\&Z _ l WbY!� � YQZ/a ~t]ga iPlnz(W ~[W3Y[Z�\3Y[d ` WbZ ` _ lnWbY Ytlnc : Z/Z(a�l fnlh] o l : o Z �


 �8B ��7 � � B � � �D�E�17 3 �����8#%9 B ��#G��7 ��; ��#G� � � � ��� 9E� � �{�l WbY � {�lnW3Y � z o Z l ` � �h�
{�l WbY � {�lnW3Y � : p[\ ; �
{�l WbY � {�lnW3Y � z o Z l `  n�
{�l WbY � {�lnW3Y � : p[\ ; -n�
� l : o Z�� � � #'e�Wb] o ]sW ; iqpQa[z(W3]^dCa�iqd `6_ l WbY5Z��Ql u+_[o Z

1�d���~Q\&p _[_ dC\3Z�WbYtlnW ��Z)Ytl fCZ ` Z ln\3dCa$W3d : Z o ]^Z(fhZ�W3YtlnW WbY[Z�p[\3Z ` u ]^xCY<W Ytl fCZOlnz/z/Z(\3\ W3d
` Z(z/Z(a W�W ` l �+z4]^aQiqd `&u l Wb]^dha lha[c z/dCp o c WbY[Z ` Z
iqd ` Z4Y[Z o^_ � ]gWbY WbYQZ+cQZ/z/]g\3]gdCa � u l�� ]^aQx �1j�Z
: Z o ]gZ(fhZ)WbYtlnW W3Y[Z ` Z�]g\ l ,C� � z�Ytlna[z/Z�WbYtl W6WbY[Z�p[\&Z ` Ytlh\�lhz/z(p ` l WbZOW ` l �+z�]gaQiqd `&u lnW3]^dCa �

� d u l��hZ)W3Y[Z _[` d : o Z u \ o ]^xCY<W o ; u d ` ZO]^a<WbZ ` Z/\ Wb]ga[x[~ ��Z � ] o^o lh\3\&p u ZOW3YtlnW6WbYQZ ` Z�]g\ lha
lhc[cQ]gWb]gdCatl o � � � z�Ytlha[z(Z$WbY[lnW1W3Y[Z$p[\&Z ` Ytlh\,W ` l �+z ]^aQiqd `&u l Wb]^dha WbYtlnW,Wbp ` a[\1dhpQW,W3d : Z
( �_CK!87X7 1KC�% �

� Y[Z ` Z u lh]ga[]^aQx
�C� � ]^\6lh\&\3]gxCa[Z/c�W3d4W3Y[ZOz ln\3Z�]^a � Y[]gz�Y W3Y[Z�p[\3Z ` \&WblnWbZ(\ W3YtlnW Y[Z�Ytln\
a[d4lhcQc[]gW3]^dCatl o W ` l �+z)]gaQiqd `&u lnW3]^dCa � � a�W3Y[]^\�z lh\&Zh~[WbYQZ)\ ; \&W3Z u \&Y[dCp o c$iPl ogo : lnz �$dCa � Ytl W
]gW ��dCp o c Ytl fCZ�c[dCa[Z � ]gW3Y[dCpQW�ln\�� ]^a[x
W3Y[Z�p[\3Z ` �

2 Z(W p[\ rt` \&W z(dCa[\3]gc[Z ` W3Y[ZOc[Z(z/]^\&]^dCa�W3YtlnW W3Y[ZO\ ; \ WbZ u ��dCp o c u l��hZO]^a WbY[Z�l : \3Z/aQz/Z�dhi
lha ; iqp ` W3Y[Z ` ]^aQiqd `&u l Wb]^dha i ` d u WbYQZ$p[\&Z ` � � a dhWbYQZ ` ��d ` c[\/~ ��Z � lha<W Wbd�z/d u+_ pQW3Z WbYQZ
fnl o pQZ�dni � � � �����C~tWbY[Z�Z�� _ Z/z
WbZ/c�pQWb] o ]gW ; dhi�W3Y[Z : Z/\ W)lnz(Wb]gdCa WbY[Z�\ ; \&W3Z u z/dCp o c W�l��nZ,]siU]gW
c[]gc5aQdhW�lh\���W3Y[Z�p[\3Z ` WbY[Z�v p[Z/\ Wb]gdCa��

� Y[Z ` Z1l ` Z)W ��d _ dC\3\&] : o ZOlhz
Wb]^dha[\6]^a�W3Y[]^\6\&] u+_[o Z�Z��Ql u+_[o Z5#�z�Y[dGdh\3Z _ lnW3Y � d ` z�YQdGdC\&Z
_ lnW3Y � �$V z/z(d ` cQ]^a[x Wbd5WbY[Z _[` d : o Z u c[Z/\&z ` ] _ W3]^dCaml : d fhZh~kW3Y[Z ` Z$]g\,l  h� � z�Y[lha[z/Z+WbYtl W
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WbZ(c�pQW3] o ]gW ; dhi'z�Y[dwdC\&]^a[x _ lnWbY � ]g\ z/d u _ pGWbZ/c ln\
iqd ogo d�� \�#

� � ( ��� _ l WbY � *,� � � � ()

� �����*��� (���* * ' � ()

� ��������� (���* *
� � ( _ lnW3Y � z o Z/l ` * ' � ( � � _ lnW3Y � � _ l WbY � z o Z/l ` *

+ � ( _ lnWbY � : p[\ ; *�' � ( � � _ lnW3Y � � _ l WbY � : p[\ ; *
� � �  ( � �C� * + � �  (A� *
�� h�

} ] u ] o l `3o ; ~hW3Y[Z Z � _ Z(z(WbZ(c pQWb] o ]gW ; dhi _ lnW3Y �,c[Z _ Z(a[c[\ dha$WbY[Z�\ ; \&W3Z u B \6z(p `3` Z/a<W : Z o ]^Z(iq\
l : dCpQW6W3Y[Z�\&W�l WbZ�dhi _ lnWbY � �

� � ( ��� _ l WbY�� *,� � ( _ lnW3Y � z o Z/l ` * ' � ( � � _ lnW3Y!� � _ l WbY � z o Z/l ` *
+ � ( _ lnWbY � : p[\ ; *�' � ( � � _ lnW3Y!� � _ l WbY � : p[\ ; *

� � �  (  h� *,+ � �  �( -h� *
� ,C�

� � � �	�
�	� u l ���� �	��
 �
�)� � � � ( �
* � u l �:(  n� ! ,C� * � ,C���

� Y[Z ` Z(iqd ` Zh~ � ]sWbY�a[d+lhc[cQ]gWb]gdCatl o ]gaQiqd `3u lnW3]^dCa ~ ]sW6l _[_ Z l ` \ WbY[lnW WbYQZ : Z(\&W�\3d o pQWb]gdCa iqd `
WbYQZ)\ ; \&W3Z u ]g\�W3d _[o l ; ]gW \blniqZOlna[c�z�Y[dwdC\3Z _ l WbY5�G~G\3]^aQz/Z W3Y[Z)Z�� _ Z/z
WbZ/c5pQW3] o ]sW ; dhi _ lnW3Y5�
]^\6YQ]^xCY[Z ` WbYtlna5W3Y[Z�Z�� _ Z(z(W3Z/c�pGWb] o ]gW ; dhi _ lnWbY � �

1�d�� WbY[lnW ��Z � a[d���WbYQZ�Z � _ Z/z
WbZ(c�pQWb] o ]gW ; dhi � Ytl W WbYQZ�\ ; \ WbZ u z(dCp o c c[dE! �E(@%@2 ! � �t~
o Z
W6p[\6z(dCa[\3]gc[Z ` W3Y[Z _ dh\3\3] : o Z dCpQWbz(d u Z/\ ]si�W3Y[ZO\ ; \ WbZ u �]1�7 1 Wbd4ln\��$W3Y[ZOp[\3Z ` iqd ` iqp ` WbY[Z `
]^aGiqd `3u lnWb]gdCa�� � l : o Z�� � �
\3p u+u l ` ]��(Z/\ W3Y[Z _ dC\&\3] : o Z)\&z/Z(atl ` ]gdC\6WbYtl W u ]^xhY W6l ` ]g\3Z �
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(see text)
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�h6.-/"%-%6�-%$H3��%��� �4d 0!;E�!"/"�� � �

�?K 
 02;o6u�!1)7H$<0 d �+[)$H3R6.-/021)3��	��
 �
�Xw2$O;��!"%" �{�!3��v7H;R-%6.-/7���"/-%6?^
������������� � � � �

����� � � �
�?1#-%6.- �!"\ \$O"/-%$ d 3E�! i02[)6S6.N#$<DT02;R"/x � � �

�S-/K:$<;.$A�U[#-/;R$Hx d 02;S$��!7uN 6?^ 
 $a0 d -/1f6�$O;��!7j6�-%021 � � �
�S-/K:$<7H0!3R6 d [#1#7j6�-/0!1 � � � �
��0!6�N#$O;S7H023o6 d [#1#7O6.-/021�� � � �
�X6�N#$O;h7O023R6 d [#1)7O6�-%021#3 �! � � �
5C$H-/_!NU6.3E021 7H023o6 d ��7O6�0!;.3 (" � � �

65[#1)7O6�-%021 d 02;SK:$��!3R[#;.-%1#_][#1#7O$H;R6��!-/1f6?^#�k~�� �
�k3R$H;EDE-/"%"/-/1)_21#$H3R3$� ( � � � �

�h3.$H; 
 ;R$ d $H;R$H1#7O$J-%1 d 02;RKs��6.-/021 � � �
���! #"%$J&9( A * �h[#K:$H;.-%7��!" d �!7O6.02;.3E-%1#7H"%[#x#$Hx -%1BK:0+x#$H"%340 d%$ N#� 
 6�$O;h&

&(';:"'?> )(*�+-,/.10324) ��.�*�+-5 67+8.�0�>!2

�T$O"/0FD -%3 � "%-/3o6 0 d -%K 
 02;o6u�!1f6`3o6�$ 
 3B6.N5��6 Km[#3o6B \$ d 02"%"/0FDT$Ox  U^ � 3o^93o6�$OK x)$H3.-%_21#$O;

DT�!1f6�-/1)_a6.0J[#3R$h6.N#$EKP0+x#$O"/3 
 ;R$H3.$O1f6�$Hxs-/1c6�N#-%3z6�N#$O3.-/3O(I�SN#$h3R6�$ 
 3��!;.$Ex#-=w9-%x#$Hx:-/1f6.0'6.N#;.$O$
7���6�$H_!02;.-%$H3 * � � � -/3R3.[#$O3 6�N5��6�KQ[#3R6  i$ �!x#x#;R$H3.3R$HxQDEN)$H1'6�N#$ x#$O3.-/_!1#$H; -%3 �5;.3o6�-%K 
 "/$HK:$H1f6.-/1#_
6�N)$a3o^+3R6�$OK q���" � 3R6�$ 
 3E6�N5��6hKm[)3R6h \$<6����!$O1 DEN#$O1b$���7uNb[#3R$H; �5;.3o6k[)3.$H3h6�N#$'3o^93o6�$OK q��g& �

[ 
 x5��6.$H3S6�N5��6kKQ[#3R6E0+7H7O[#;h�!3S6�N#$'3R^+3o6�$HK -%1U6.$H;.�!7O6.34DE-%6�NB[#3R$H;.3O(

6502;I3.$jw2$H;.�!"i0 d 6.N#$E3R6�$ 
 3,KP$O1U6.-/021)$Hx: \$O"/0FD'qfDT$hN5��w2$hKs��x#$E3.[#_2_!$H3R6.-/021)3 6.N#;.0![#_2N#02[96
6�N)$ 6.N#$H3R-/3c�!3]6.0 N)0�D $?�)�!7j6�"=^ 6�N#$ -%3.3.[)$H3cKP-%_2Nf6] i$`KP0+x#$H"%$Hxy( Ck0FD�$Ow2$O;HqT6.N#$ 0Fw2$H;.�!"/"
K:09x#$O"z-/3 �5$ �9-/ #"%$]$H1#02[)_2N 6.0b��"/"/0FDM�!"=6�$H;R15��6.-%w2$]K:$O6.N#0+x#3'02;'�!"/_!02;.-=6�N#K:3X6�0  i$c3.[# #3o6�- �
6�[96�$Hx d 02;S02[);h0FDE1B;.$O7H02K:KP$O1#x5��6.-/021)3H(

�k1#"%$H3R3T0!6.N#$H;oDE-/3.$h-/1)x#-/7H��6�$OxyqU�!"/"53o6�$ 
 3T��;.$h;.$H"%$Ow��!1f6 d 02;,�!"/"5K:0+x#$H"%3Ix#-/3R7H[#3R3.$Hx`-%1]6�N#-%3
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7uN5� 
 6�$H;O(�5|$ �5;R3R6 
 ;.$O3.$O1U6e�]3.[#K:Ks��;R^v0 d 6.N#$'3R6�$ 
 3h-/1fw202"=w2$Ox -%1`7H021#3o6�;R[#7O6.-/1#_c6�N#$'3o^93I�
6�$OK qy6.0` \$ d 02"%"/0FD�$Hx �!3'�`7uN#$O7��+"%-/3o6 d 0!;X6�N#$cx#$O3.-%_21 
 ;.0+7H$Ox#[#;.$�(m�SN#-%3a-%3 d 02"%"/0FDT$Oxt f^ �

x#$j6u�!-%"/$Hx x#-%3.7O[#3.3R-/021 0 d $��!7uN 
 0!-/1f6E-/1v6.N#$'7uN#$H7��U"/-%3R6H(

)�
 5 5
��� �

����������������� ���"! Y # !$�%��&'�,Z

(*) 3R6��! #"%-/3.N`6.N#$ 
 ;.02 )"/$HK ;.$ 
 ;.$O3.$H1f6���6�-%021y(

( �e$O3.-/_!1 6.N#$'[#3.$O;E-/1f6�$O; d �!7O$!(

(*) 3R6��! #"%-/3.N [96�-/"%-%6?^ ��;R$ODT�!;.x d [)1#7O6.-/021#3O( � 6�0!;Q6�N#$`-%1 d 02;RKs��6.-/021 �86�N)$H02;R$O6�-%7]N#$H[);.-/3o6�-%7
K:09x)$H"�q\$H3o6u�! #"%-/3RNt-/K 
 02;o6u�!1)7H$Jw��!"%[#$H3 d 0!;ex#-87\$H;R$H1f6$�U[#$H3o6�-%021#3<-/1l6.N#$]x#02KP�!-%1l-/1 �
3o6�$���xy( �

( � 
 $H7O- d ^v6.N#$<6u�!3��v7H;R-%6.-/7���"/-%6?^cw��!"%[#$ d 02;46�N)$ax)02Ks��-/1y(

( �e$j6�$H;RKP-%1#$S6�N#$h$?�)�!7j6T;R02"/$E0 d 3 
 $H7O- �57k[#3.$O; �U1#0FDE"/$Ox#_2$�q)3R6.$H;R$H0!6?^ 
 -%7��!"i[#3.$O; �U1#0FDE" �
$Ox#_2$a�!1#x �U1#0FDE"/$Hx)_2$'$?� 
 $O7O6.$Hxl0 d �!"%"	[#3R$H;.3O(

( �?1#7O02; 
 02;.��6�$'[#1#x)$H;.3o6u�!1)x5�! #-%"/-%6?^!(

( �I;.0Fw+-/x)$T6�N#$S3o^+3R6�$OK DE-%6.N]�!1]-%1#-%6.- �!"U3.$j6I0 d  i$H"/-%$ d 3{�! \0![)6z6�N)$S� 
2
 "%-/7H��6�-%021Qx#0!Ks�!-%1y(

) 3R6��! #"%-/3.NcN#0FD 6�N#023R$E \$O"/-/$ d 3{DE-/"%"#7uN5�!1)_2$h�!7H7O02;.x#-%1#_<6�0'1#$jDG-/1 d 02;.KP��6�-%021J6.N5��6 6�N)$

3o^93o6�$OK _f��6�N)$H;.3 � d ;.02K 6.N#$'[#3.$O;E02;S0!6�N)$H;RDE-%3.$ � (
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( �e$j6�$H;RKP-%1#$'6�N#$J;.02"%$Q0 d 6.-/K:$Q��1#xb6�-%KP$a7H;R-%6.-/7���"/-%6?^!( �I;.0Fw+-/x#$J-/1#-=6�- ��" $H3R6.-/KP��6�$O3 d 0!;

6.N#$4�!K:02[#1f6�0 d 6.-/K:$ 6.N5��6�$��!7uNm�!7O6.-/021aDE-/"/"26����!$�qf�!1#xJ3 
 $H7O- d ^aN#0FD 6�N#0!3.$T$O3R6.-/KP��6�$O3

DE-%"/"	7uN#�!1#_2$J�!346�N)$a3o^+3R6�$OK _f�!-/1)3S$?� 
 $O;.-%$H1#7O$!(

( � x#x#;.$O3.3�6�N#$I-%3.3R[#$ 0 d  i0!6.N#$H; 7O023R6Hq�3 
 $O7H- d ^+-%1#_SN#0FD|6.N#$  \0!6.N#$H;yDE-%"/"� \$IK:$��!3R[#;.$OxQ��3

� d [#1#7O6.-/021s0 d 6�N)$X[#3R$H;	��3TDE-%"/"/-%1#_21#$O3.3O(z�!1#xs$H3R6��! #"%-/3.N)-/1#_aN#0FD 6�N#$k \0!6.N#$H; d [#1#7j6�-%021

x#$ 
 $O1#x#3B021 6�N#$ 1U[#Km i$H; 0 d -/1f6.$H;���7O6�-%021#3`3R0 d �!;`-%1 6�N#$ x#-/�!"/02_![#$l�!1)x 021 6�N)$

;R$H7H$O1#7O^B��1#x $O3R6.-/KP��6�$OxB7O02_21#-=6�-=w2$<"/02�!x �!3.3R097O- ��6.$Hx DE-%6.NB$H�!7uNy(

( �e$j6�$H;RKP-%1#$:- d �!1f^C0!6�N)$H;m7O023R6 d ��7O6�0!;.3m��;.$s;R$H"%$Ow��!1f6 d 02;a6�N#$sx#02KP�!-/1 0 d -/1f6.$H;.$O3R6H(

) 3R6��! #"%-/3.N -%1#-%6.- �!"�DT$O-/_2Nf6.3 d 0!;46�N#$'7H0!3R6 d �!7O6.02;.3O(

( � d x#$H3R-/;R$Hxyq�$H3o6u�! )"/-/3RNB�c3R$O6h0 d [#3.$O;k3o6�$O;.$H0�6?^ 
 $H3O(

��� !$��� � !����	� ��� ! Y � ��
 � � ��� ���"! Y Z

( � 3.3.-%_21 6�N#$'[#3R$H;S6�0:�c3R6�$O;.$O0!6?^ 
 $�(

(*) 3R6��! #"%-/3.N`6.N#$'[#3.$O;	��3hDE-%"/"/-%1#_21#$O3.3T6.0c-/1f6�$O;��!7j6�(

(*) "/-%7H-=6S�!1f^ 1#$O$Hx#$Ox 
 ;R$ d $H;R$H1#7O$J-%1 d 02;RKs��6.-/021 d ;.02K 6�N#$'[#3R$H;H(

� � # � �"!$� # ��� � � &�
 ��� �"!������ !�� ��! � �%��
'� �!Z

( � 
 x5��6�$X6.N#$e3R^+3o6�$HK���3S \$O"/-/$ d 3T�� \02[96T6�N)$XDT0!;."/x	q#�!341)$OD -/1 d 0!;.KP��6�-%021P-%3T02 )3.$H;ow2$Oxy(

( � 
 x5��6�$<6�N#$';R$ 
 ;R$H3.$O1f6u��6.-/021#3E0 d w��!;.-%02[#3T6?^ 
 $H3h0 d [)3.$H;3�U1#0FDE"/$Ox#_2$'-/1 d 0!;.KP��6�-%021y(

( � x��R[#3R6�6�N#$�[#3.$O;	��3{DE-/"%"/-%1#_21#$O3.3 6�0k-/1f6�$O;��!7j6�q�w+-/�k"/$H�!;.1)-/1#_h02; $?� 
 "/-%7H-=6{[#3R$H; d $H$Hx) 5�!7���(

(�� ��-/1f6u�!-%1v6�N#$'x#-/�!"/0!_2[#$eN#-%3R6.02;R^!(
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( � x��R[#3R6E6.N#$<DT$O-/_2Nf6�3h021 7H0!3R6 d �!7O6.02;.3Oq#w+- �]"/$H�!;.1#-%1#_]02;S$ � 
 "/-/7O-%6S[)3.$H; d $O$Hx# 5��7��i(

6 +�* �%0�� + @ @ 0 .�� 
/. .�0��!2
5|$'1#0FD x)-/3.7O[#3.3E$H�!7uNb0 d 6�N)$ 
 02-%1U6.3S-/1`6�N)$J�� \0Fw2$'"%-/3R64-/1 KP0!;.$<x#$j6u�!-%"�(

����������������� ���"! Y # !$�%��&'�

(*) 3R6��! #"%-/3.N 6�N)$J;R$ 
 ;R$H3.$O1f6u��6.-/021B6�N5��6EDE-%"/"  i$a[)3.$Hx d 02;S6�N#$ 
 ;.0! #"/$OK �L3 � -/1fw20!"%w2$Oxb-%1
6.N#$]� 
2
 "/-/7H��6�-%021Bx#02KP�!-/1y(�Ck0FD -/3h6�N#$J6u�!3�� ;R$ 
 ;R$H3.$O1f6�$Hx�� Ch0FDM-%3e�v3o6u��6.$Q0 d 6�N)$

D�02;."%xm;.$ 
 ;.$O3.$O1U6.$Hx��)5 N5��6I��7O6�-%021#3�7��!1Q6.N#$43o^93o6�$OKM6u� �!$	� 5 N5��6z-/3�6�N#$T6.;��!1)3.-%6.-/021

K:09x)$H"{ i$O6?D�$H$O1 3R6���6�$O3
� � � d � 
 �!;R6.-/7H[)" �!;<��7O6�-%021t-/3e6����!$O1C-%1 � 
 �!;R6.-/7O[#" �!;k3R6���6�$�q
DEN5��6e1#$jDM3o6u��6.$ �L3 � DE-%"/" ;.$O3.[#"=6<�!1)xbDE-%6.NbDEN5��6 
 ;.02 #�! #-/"%-%6?^�� � 5 N5��6e7O021#3o6�-%6.[)6�$O3

�]3.0!"/[)6.-/021v6.0c6.N#$ 
 ;.0! #"/$OK�� Ch0FD �!;R$e6u�!3��+3h #;R0��!$O1bx#0FDE1B-/1f6�0c3.[) )6u�!3��U3
�

( �e$O3.-/_!1 6.N#$a[#3.$O;k-%1U6.$H; d �!7H$ d 02;S6�N)$J3o^93o6�$OK (��SN#-/3h-/3S1#0�6k0![#; d 0+7H[)3h-%1`6�N#-%3E6.N#$H3R-/3Oq

 #[96e-%6k-/3k3R6.-/"/" �!1b-/K 
 02;o6u�!1f6h7H0!1#7H$O;.1y(����!;R6.-/7O[#" �!;R"%^ ;R$H"/$jw��!1f6X6�0s02[#;kD�02;�� -%3k6�N)$

-%3.3.[)$<0 d N#0FD 6.N#$<[#3.$O;S-/3S�� #"/$X6.0m6u����$<7H021f6.;.02"y0 d 6.N#$'� 
2
 "/-/7H��6�-%021y(%5 N5��6SK:$H7uN5� �
1#-%3.K:3�DE-%"/"�$?�9-/3o646�0m�!"/"%0�D 6�N#$e[)3.$H;46.0Q6u� �!$<�!1 ��7O6�-%021�� � ;.$k6�N#$O;.$e;R$H3R6.;.-%7O6�-%021#3�021
DEN#-%7uN [)3.$H;h�!7j6�-%021#3h�!;.$'��"/"/0FD�$Hx -/1 x#- 7	$O;.$O1U6h3R-%6�[#��6�-%021#3
�

(*) 3R6��! #"%-/3.NsN#0FD 6.N#$e[)6.-/"/-=6�-%$H3 0 d 3R6���6�$O3 �p02;,6�N#$<;R$ODT�!;.x)3E�!3.3R097O- ��6.$HxvDE-%6.Nv3.0!"/[)6.-/021#3
6.0b6�N#$P6u�!3�� � DE-/"/"  i$v7H0!K 
 [96�$Hx	(t�SN#-/3J-/1fw202"=w2$O3]3 
 $H7H- d ^+-/1#_bw��!"%[#$H3
� � � �ad 02;Q�!"/"


 023.3R-/ #"%$J3o6u��6.$H3/�fqi02;k� d [#1)7O6�-%021 6.N5��6X�!"/"%0FDE3E6.N#$H3R$m[)6.-/"/-=6�-%$H346�0P \$a7H0!K 
 [96�$Hxb U^
$jw!��"/[5��6.-/1#_ $H�!7uN 3R6���6�$P�!7O7H02;Rx#-/1#_ 6�0b�B3R$O6Q0 d 7O;.-%6.$H;R- �)(P�SN#-/3'DE-/"%"I \$P�Bx)02Ks��-/1 �
x#$ 
 $O1#x#$O1U6T$?�9$H;R7H-%3.$ * 6.0'x#$H7O-/x#$EDEN5��6 d �!7O6.02;.3IDE-%"/"# i$E7H02Km )-/1#$Ox:6.0Jx#$j6�$O;.K:-/1#$S6�N)$
w��!"%[#$]0 d � 3R02"/[96�-/0!1y(%6502;e$ �#��K 
 "%$!q�-/1 � 3.7uN)$Hx#[#"%-/1#_ x#0!Ks�!-%1yq �`3.7uN)$Hx#[#"%$PK:-/_!NU6
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 i$P$jw��!"/[5��6�$Hx|�!7H7O02;.x)-/1#_ 6�0 6�N#$P7H021)3R6�;.�!-/1f6.3a6.N5��6Q�!;.$cw+-/02"/��6�$Ox  f^ 6�N)$P3R7uN#$Hx#[)"/$

�!1)xB6.N#$ 
 $O15�!"%6.-/$O3S�!3.3R097O- ��6.$Hx DE-%6.N w+-%02" ��6.-/1#_Q$��!7uNB0 d 6�N#023R$'7H021#3o6�;.�!-/1f6�3O(

�?1BKs��1U^v7��!3R$H3Hq�[)6.-/"%-%6?^ d [#1#7O6.-/021)3EDE-%"/"y i$'[#3.$O;>�8x#$ 
 $H1#x)$H1f6 * 6�N#$a$?�)�!7j6k[96�-/"%-%6.-/$H3�0 d

$H�!7uNs02[96�7H0!KP$EDE-/"%"#x#$ 
 $H1)xv021c6�N#$ 
 ;.$ d $H;R$H1#7O$H340 d �!1s-%1#x#-=w9-%x#[5�!")[#3.$O;H(I�SN#-%3,-%3.3R[#$
DE-%"/"{ i$c�!x#x);.$H3R3.$Ox|-/1 �v"/��6�$O;<3R6�$ 
 � N#0FDT$jw2$H;Oqz��6<6.N#-/3<3o6�$ 
 q 6�N#$]3o^93o6�$OK x)$H3.-%_21#$O;

3RN#02[#"%xJ3 
 $O7H- d ^ � ���:6.N#$ [)6�-%"/-%6?^ d [#1#7j6�-%021aDE-%"/"�x#$ 
 $H1#xJ021J�!1f^'[#3.$O;>�?3 
 $O7H- �57 d ��7O6�0!;.3H(

6502;	6.N#$I-/1 d 02;.KP��6�-%021 ��6�N#$O02;.$j6�-/7�N#$O[#;.-%3R6.-/7zK:09x)$H"!0 d � $O7O6.-/021'&)(�
)q�-/1 d 02;.KP��6�-%021h3.N#02[)"/x
 i$T3 
 $O7H- �#$Hx]1#0!6{�! i02[)6�6�N#$�[)6�-%"/-%6.-/$O3 0 d 3R6���6�$O3Hqf #[96z-/1)3R6�$H�!x]�! i02[)6 6�N)$T-/K 
 02;R6��!1#7H$
�	��
t0 d x#-87\$H;R$H1f6��U[#$O3R6�-%021#3e0!;k7O" �!3R3.$H3X0 d �U[#$H3o6�-%021#3X6.N5��6eK:-/_!NU6h7O02KP$a[ 
 -%1b6�N)$


 ;R02 #"%$HK 3R02"%w+-%1#_#(Q�SN)-/3<-/K 
 02;R6��!1#7H$Jw!��"/[#$m-%3<-/1f6�$O1#x#$Ox 6.0`;.$ �#$H7O6JN#0FDM7H;.[)7H- ��"I�

;R02"/$c6�N#-%3 
 �!;R6.-/7H[)" �!;a�!3 
 $O7O6]0 d 6�N#$:6u�!3��C-%3J$ � 
 $H7j6�$Ox 6.0 
 "/��^C-%1|$jw!��"/[5��6.-/1#_ 6�N)$

0Fw2$O;��!"%" �U[5�!"%-%6?^v0 d � 
 ;.0! #"/$OK 3.0!"/[)6.-/021y(

(*) 3R6��! #"%-/3.N 6�N#$Q6��!37�B7H;R-%6.-/7���"/-%6?^sw!��"/[#$ ��� ����� ��� �Ed 02;k6.N#$mx#0!Ks�!-%1b��3<�PDEN#02"%$!(�6502;
$ �#��K 
 "%$!qI�lx)02Ks��-/1|3R[#7uN �!3mK:-/"/-=6u�!;o^ 
 "/�!1#1#-%1#_bD�02[#"%x N5��w2$ � d �!;JN#-/_2N)$H;J6��!37�
7O;.-%6.-/7H�!"/-=6?^ w��!"%[#$v6�N#�!1 � 
 ;R02 #"%$HK -%1 DEN#-/7uN � 3o^+3R6�$OK -/3];R$H7H0!KPK:$H1#x)-/1#_ K:$H1U[

-=6�$HK:3E��6h�];.$O3R6��![#;���1U6H(

( �e$j6�$H;RKP-%1#$I6�N#$�;.02"%$�0 d KP0+x#$O"/-/1)_h[)3.$H; �+1)0�DE"%$Hx#_!$T-/1 d 02;.KP��6�-%021y( �SN#$O;.$S��;.$,3.$Ow!$H;.�!"
0 
 6�-/0!1#3z��w��!-/"/�! #"%$ 6.0e6�N#$T3R^+3R6.$HK x#$O3.-%_21#$H;OqU�!3z3RN#0FDE1:-%1%6{-%_2[#;.$T&)(�"9({�SN#$Sx)$H3.-%_21#$O;
Km[)3R6�x#$H7O-/x#$�q d 02;�$?�)�!K 
 "%$!q�DEN#$O6.N#$H;�3.N#$,DE-/3.N)$H3�6.0kK:0+x#$H"f-%1 d 02;.KP��6.-/021'�! i02[)6 N#0FD
3o6�;.0!1#_v$���7uNt3 
 $H7H- �57m[#3R$H;��}3��U1#0FDE"/$Ox#_2$m-%3 
 $H;R7H$H-=w2$Ox 6.0v i$Q-/1b$��!7uNt3 
 $O7H- �#7]�!;.$H�
0 d $ � 
 $H;o6�-%3.$vDE-%6.N#-/1 6.N#$`x#02KP�!-%1yqz02;mK:02;R$v_2$H1)$H;���"*�U1#0FDE"/$Hx)_2$ �! i02[)6mDEN5��6:�!"/"
[#3R$H;R3 �p02;<��"/" [#3.$O;.3'0 d � 
 �!;o6�-/7O[#" ��; �o6?^ 
 $	� � K:-/_!NU6X \$Q$?� 
 $O7O6.$Hx 6�04�U1#0FD �� \02[96
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6.N#$'x#02KP�!-/1`-%1B_!$H1#$O;��!"g(

� 0!3R6 "/- �!$H"=^2q��S3R^+3o6�$HK x)$H3.-%_21#$O;yDE-/"/"�D4��1U6�6.0h[)3.$ 3.02K:$I7H0!Km #-/1#��6�-%021e0 d 6�N#$Iw��!;R-/02[#3

6?^ 
 $H3B0 d [)3.$H;��U1#0FDE"/$Ox#_2$ KP0+x#$O"/-/1)_ KP$O1f6�-/0!1#$Hx -/1 6{-%_2[#;R$ &)( "+( �?1 6.N#-/3`7H�!3.$�q

6.N#$H;R$ KQ[#3R6  i$ 3.02K:$tKP$O7uN5�!1#-%3.K -/1 
 " ��7H$ d 02;vKP�!15��_2-/1#_C6�N#$ x#- 7	$O;.$H1f6 6?^ 
 $O3
0 d -%1 d 02;RKs��6.-/021C�!1#x d 0!;Q[ 
 x5��6.-/1#_bw��!"%[#$H3m�!3m1#$jD -%1 d 02;.KP��6.-/021 -/3Q02 )6u��-/1#$Oxy(��?1


 ��;R6�-%7H[#"/�!;Hq�N#0FD -%3J6.N#$sw��!"/[)$v0 d � ���M_2$H1#$O;���6.$Hx ��6m�!1f^ _2-=w2$H1 6.-/K:$!q� 5�!3.$Ox 021

6.N#$s3o^93o6�$OK ��3Q[#3R$H;JKP0+x#$H"%-/1#_ -%1 d 02;.KP��6.-/021�� 6502;a$?�)�!K 
 "/$�q�N)0�D -%3J3o6�$O;.$H0�6?^ 
 -/7���"
-%1 d 02;.KP��6.-/021 �� \02[96P6.N#$ $ � 
 $O7O6u��6�-/0!1 0 d 6�N#$�������� � 
 �{[#3R$H;	��3 �U1#0FDE"%$Hx#_2$ KP$O;._2$Ox
DE-=6�N 3 
 $H7O- �57<-%1 d 02;.KP��6.-/021s�! \0![)6S6�N#-%3S[#3.$O;	��3 �+1)0�DE"%$Hx#_!$	� � -%KP-%" �!;R"%^2qfDEN5��6E-/346�N)$

;R02"/$z0 d 6.N#$I3R^+3R6.$HK��}3 K:09x#$O"!0 d [#3R$H;R3	� �U1#0FDE"/$Hx)_2$,�! \0![)6y6�N)$,x)02Ks��-/1e-%1<_2$H1#$O;��!"U��1#x
�! i02[)643 
 $H7H- �57<6�0 
 -/7H3 � 5C$ 
 ;.0Fw+-/x#$<3R02K:$e3.[#_!_2$H3o6�-/0!1#3 d 02;4N#0FD 6�0cKs��15�!_2$X6.N#$H3R$

x#- 7	$O;.$O1U6�K:09x#$O"/3I-%1 � $O7O6.-/021P&)(BA)qU #[)6,6�N#$hKP0+x#$O"��!"/"%0�DE3 d 0!;���"%6�$O;.15��6�$h� 
2
 ;R0f�!7uN#$O3
6.0: i$'3.[# )3R6�-=6�[)6.$Hxy(

( �I;.0Fw+-/x)$k�<K:$H7uN5��1#-/3RK d 02;z6�N)$h3o^+3R6�$OK 6�0'[#3R$h6.0 ��$H$ 
 �<;.$O7H02;RxP0 d 6�N)$hx)- �!"%02_2[#$43R0

d �!;��<$H-%6.N#$H; �hx#- �!"%02_2[#$IN)-/3R6.02;R^��g�!3 3.$O$H1m-%1 $ 02"%" �!_!$H1 � �E-/7uNJ�!1#x � -/x#1#$O;Hq ����� A �7� 02;Hq
��6{6�N#$4w!$H;R^m"/$���3R6�qU��1:-=6�$OKP- �H$HxQ"/-/3o6z0 d -%1U6.$H;.�!7O6.-/021#3�DE-%6�N]6.N#$S[#3.$O;Hqf6�N)$H-/; 
 $O;.7H$O-%w!$Hx
�R7O023R6��:�!1#x � � ���:6.N#$O^`N#� 
2
 $H1#$Oxy(

( �I;.0Fw+-/x)$a6.N#$J3o^+3R6�$OK DE-=6�N �!1b-%1#-%6.- �!"\3.$j6X0 d  \$O"/-/$ d 3E�! i02[)6h6�N#$'DT0!;."/x	(�� d 6.N#$a6��!37�
;R$ 
 ;R$H3.$O1f6u��6.-/021`7O021#3.-%3R6.340 d �Q3R$O6E0 d ;.�!1#x#02K w��!;R- �! #"%$H3 6�N5��6S7��!1P6u����$<021`�!1f^P0 d �
3R$O6S0 d 
 023R3.-% #"/$hw!��"/[#$O3Hq96.N#$H1P6�N#$e3o^+3R6�$OK ��3S i$H"/-%$ d 3��!;.$k;.$ 
 ;.$O3.$H1f6.$Hx �!3 
 ;R02 5�! )-/"/-=6?^
x#-%3R6.;.-/ )[)6�-%021#3,0�w!$H;T6.N#$ 
 023.3R-/ #"%$kw��!"%[#$H3 d 0!;T$���7uN`;��!1#x)02K w��!;R- �! )"/$!( 6502;�$ �)�!K 
 "/$!q
-%1s6�N#$ 
 ��6�N �87uN#0+023.-%1#_m$?�)�!K 
 "%$!q)6.N#$e3R6���6�[)3S0 d 
 ��6�N � D�02[#"%x` \$'�Qw��!;R- �! )"/$!�LDE-%6.N


 023.3R-/ #"%$Sw!��"/[#$O3
	}7H"/$H�!;	�U��1#x�	} #[#3R^ � � ( � d 6.N#$k3o^+3R6�$OK -%1#-%6.- �!"%"%^aN5�!3,1#0!�U1#0FDE"%$Hx#_2$k0 d
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6.N#$X3o6u��6.[#3T0 d 
 ��6�N � qU6�N#$O1v-%6 D�02[#"/xv�!3.3R-/_21s� 
 ;R02 5�! #-%"/-=6?^m0 d �9( 1<6�0Q$H�!7uNv0 d 6�N#023R$
w��!"%[#$H3O(

�e$j6�$H;RKP-%1#$BN#0FD 6�N#$O3.$bw��!"%[#$H3P3.N#02[)"/xG i$b[ 
 x5��6.$Hx DEN)$H1G6�N)$l3R^+3R6.$HK 02 #3.$O;Rw!$H3

1#$jD -/1 d 0!;.KP��6�-%021c02;,DEN)$H1v6�N)$X[#3R$H; 
 ;.0Fw+-/x#$O3T-/1 d 02;.KP��6�-%021:�! i02[)6T�aw��!;.-/�! #"%$!( 6502;
$ �#��K 
 "%$!qS- d 6�N#$l[)3.$H;s3���^+3v6�N5��6�� � 1+q46�N#$O1 DEN#��6`3.N)02[#"/x 6�N#$l3o^+3R6�$OK x#0 - d

-=6 
 ;R$Ow+-/02[)3."%^  i$H"/-%$Ow!$HxG6�N#��6�� � � DE-%6�N 
 ;.02 5�� #-/"%-%6?^��)(BA �!1#x�� � 1CDE-%6.N �


 ;R02 5�! )-/"/-=6?^ 0 d 021)"%^ �)(�" � �e0+$H3P-%6:6u����$l6�N#$l[)3.$H;��}3PDT02;Rx �!1#xGKP���!$�� � 1|�

���U1#0FDE1 � d �!7j6 � �e09$O34-%6T;.$Ow+-%3.$<-%6.3T i$H"%-/$ d 3T�!7H7O02;.x)-/1#_Q6.0]3.02K:$X3o6u�!1)x5�!;.x d 02;RKm[#"/� �

(*) 3R6��! #"%-/3.N:6�N#$k;.02"%$E0 d 6�-%KP$�(	5 N5��64-/3 6�N)$ 
 $H15�!"=6?^ d [#1#7j6�-/0!1v�!3R3.0+7H- ��6�$Hx:DE-%6.NP6�-%KP$
$O" � 
 3R-/1#_ � �?1Q0!6�N#$O;�D�02;.x)3HqfN#0FD x#0+$H3�6.N#$�� 
 � � ��0 d �51)x#-/1#_X�X3.0!"/[)6.-/021Jx#$H7O;.$���3.$ �a- d

��6S�!"/" �`��346�-/K:$X$O" � 
 3.$H3 �b�SN#-/3S-%1fw202"=w2$H3E3 
 $O7H- d ^+-%1#_c� d [#1#7O6.-/021 � ���2� � � -/1#x#-%7���6.-/1#_
N#0FD 6�N)$b6�-%KP$ 
 $O15�!"=6?^ x)$ 
 $H1#x#3`0!1G6�N#$l7O[#;.;R$H1f6`3o6u��6.$t�!1#x 021 6�N#$ 
 �!;R6.-/7H[)" �!;
�!7j6�-%021 �p$!(�_#(=q2�U[#$H3o6�-%021 d 0!;46�N#$'[#3R$H; �  i$H-/1)_:7O021#3R-/x#$O;.$Hx	(

� 3{K:$H1f6�-%021#$HxQ-/1 � $H7O6.-/021m&)(��)( &)q�6�N#-%3 6.-/K:$�7O023R6 d [#1#7j6�-/0!1QDE-/"%"f"/- ��$H"=^';.$ �U[#-%;.$,w!��"/[#$O3
d 02;z6?D�0<w��!;.-/�! #"/$O3 * ���p0!;�� � qf-/1#x)-/7���6�-/1)_eN#0FD 6.-/K:$?�87H;.-=6�-%7��!"f6�N)$ 
 ;.02 #"%$HKM-/3HqU��1#x �Jq

�!1t0 
 6�-%0215�!" 3 
 $H7O- �57H��6�-%021t0 d �vx#$H�!x#"/-%1#$]� d 6.$H;hDEN#-/7uN 1#0`3R02"/[)6.-/021 DE-/"/" N5��w2$c��1U^

w��!"%[#$!( �e$ d �![#"=6�3e3RN#02[#"%xt \$ 
 ;.0Fw+-/x#$Ox d 02;k6�N#$O3.$]w��!"/[#$O3< f^b6�N)$:3o^+3R6�$OK x#$H3R-/_21)$H;Hq

DE-=6�N`6�N#$'0 
 6�-/0!1 ��w��!-%" �! #"%$ d 02;S3R[# #3R$ �U[#$H1f6e�!x��R[#3o6�K:$H1f6h U^ [)3.$H;R3H(

� "/3.0 ;R$H"/��6�$Oxn6.0 6�-/K:$!qa6�N#$ x)$H3.-%_21#$O; KQ[#3R6 
 ;R0Fw9-%x#$ -/1#-=6�-/�!"'$H3R6.-/KP��6�$O3 d 02;l6�N)$

�!K:02[#1f6s0 d 6�-%KP$B6�N5��6s$��!7uN 6?^ 
 $l0 d �!7O6.-/021 �p-%1#7H"%[#x#-/1)_|-/1f6.$H;���7O6�-%021 � DE-/"/"S6����!$�(
�SN#-%3X-%1 d 02;.KP��6.-/021`x#0+$H3k1#0!6X1#$H7O$H3.3.�!;.-%"%^BN5��w2$J6�0s i$ 
 ;.0Fw+-/x#$Ox �!3X��1l$?�)�!7j6<1U[#K��
 i$H;J0 d 3.$O7H021#x)3]02;QK:-/1U[)6.$H3HqI )[)6m7H�!1  \$P3 
 $H7O- �5$Ox 0!1 � �U[5�!"%-%6u��6�-%w!$P3R7��!"%$!(�6502;
$ �#��K 
 "%$!q -/1 6�N#$:6�;���w!$H",x#02KP�!-/1yq 6.N#$P6.-/K:$:;R$ �U[#-%;.$HK:$H1f6 d 02;a�!37�U-/1)_ 6�N)$s[#3R$H;J6.0
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;.�!12� �!"/"���w!��-/" �� #"/$a�!-%;."/-%1#$H3hK:-/_2Nf6e i$m"%-/3R6.$Hxt��3Xw2$O;R^tN#-%_2NyqiDEN#$H;R$��!3e6.N#$m6�-%KP$a;.$ �
�U[#-%;.$HK:$H1f6PDT02[)"/xG i$l"/0FD d 02;P�|3R-/K 
 "/$ �U[#$H3o6�-/0!1 �! \0![)6s6.N#$b[#3R$H;��}3 
 ;R$ d $O;.$H1)7H$
 i$O6?D�$H$O1|�!-%3."%$m�!1#xlDE-%1#x#0FDM3.$���6�3H(a�SN#$O3.$��U[5�!"/-=6u��6.-%w!$Qx#$O3.7H;R- 
 6.-/021)3e7��!1t6.N#$H1  i$

7O021fw2$H;o6�$Ox 6�0c�]1#0!;.KP�!"/- �H$Hx �;� � ���m3.7���"/$!q)-/1`02;Rx#$H;46.0:0! )6u�!-%1`�m6�-%KP$e7O023R6 
 $H1#�!"%6?^
6.0: i$'[#3.$Oxb-%1v6�N#$ d 02;RKm[#" ��3H(

�SN#$k3R^+3R6.$HK x#$H3R-/_21#$O;TK:-/_2Nf6��!"%3.0JDT�!1f6T6.0Q3 
 $O7H- d ^:N#0FD 6�N)$H3.$k$H3o6�-/KP��6.$H3T7O02[#"%xs i$

;R$Ow+-/3R$HxB�!3S1#$jD 02 #3R$H;ow!��6�-/0!1#3S�!;R$<Ks�!x)$ex#[#;R-/1#_ 
 ;R02 #"%$HK%�?3.0!"%w+-/1#_J3.$O3.3.-%021#3SDE-%6.N �
[#3R$H;O( � d 6.N#$mx#$O3.-%_21#$H; 
 ;.0Fw2$O3<6�0v i$QDE;.0!1#_vDE-%6.NlN#$H;X-/1#-=6�- ��" _2[#$H3R3'��6X6.N#$m"%$H1#_!6.N

0 d 6�-%KP$<;R$ �U[#-/;R$Hxb6.0P-%1f6�$H;.�!7O6hDE-%6.Nb�c[#3R$H;Hq\-%6E-%3h-%K 
 02;o6u�!1f6 d 02;S6�N)$Q3R^+3o6�$HK 6.0s i$

�! )"/$e6�0:�!x4�R[#3R6E6�N)-/3S$H3o6�-%Ks��6.$e6�N#;R02[#_2N "%$��!;R1#-/1#_m6.$H7uN#1)- �U[#$H3O(

( � 
 $H7O- d ^l6.N#$c \0�6�N#$O;a7O023R6 d [#1)7O6�-%021 �F( �e$j6�$O;.K:-/1#$]N#0FDM6�N#$c i0!6�N#$O;<DE-/"/"� \$cK:$��;�
3R[#;.$Ox �!3v� d [#1#7j6�-/0!1 0 d 6�N#$ [#3.$O;	��3PDE-/"%"/-%1#_21#$O3.3:�!3:3.[#_2_!$H3R6.$Hx -%1 � $O7O6.-/021 &)(��)( &)(

) 3R6��! #"%-/3.N �!"%3.0 N#0FD 6.N#$  \0�6�N#$O; d [)1#7O6.-/021 x#$ 
 $O1#x#3s0!1 6.N#$ 1U[#Km i$H;c0 d -%1f6�$H;.�!7?�
6.-/021#3h3.0 d �!;h-/1 6.N#$Qx)- �!"%02_2[#$'�!1)xl021 6.N#$Q;R$H7O$H1#7j^l�!1)xl$H3o6�-/KP��6.$HxB7H02_21)-%6�-=w2$a"/0f��x

�!3R3.0+7H-/��6�$Ox DE-=6�N $��!7uN	( � _2�!-/1yq D�$ 
 ;.0Fw+-/x#$c;.$O7H02K:K:$H1#x5��6�-/0!1#3<-/1 � $O7O6�-%021C&)(��)( &)q

 #[96J3o^+3R6�$OK x#$H3R-/_21#$O;.3a�!;R$ d ;R$H$]6�0B[#3R$P��1U^ d [)1#7O6.-/021 d 02;<$O3R6�-%Ks��6�-/1)_v6�N#$c7H0!3R6a0 d

 i0!6�N)$H;.-%1#_]6�N#$'[#3R$H;O(

�I;.0Fw+-/x)$]�sK:$H7uN5�!1)-/3.K 6�N#��6'�!"%"/0FDE3 d 0!;k6�N)$m[#3.$O;e6�0`��x��R[#3R6X6�N#$QDE-%"/"%-/1#_21)$H3.3h"/$jw2$O"
� DEN#-/7uNQDE-%"/"U i$T3.$j6zDEN#$O1m6�N#$4[)3.$H; �5;.3o6z$HK 
 "%0�^+3 6�N#$�3R^+3R6.$HKBqU�!3{x#-%3.7O[#3.3R$Hxc \$O"/0FD � (

( �e$j6�$H;RKP-%1#$s- d 6�N#$O;.$ �!;R$`�!1f^ 0�6�N#$O;m7H023o6 d �!7O6.02;.3 �! S-/1fw20!"%w2$Ox -/1|6.N#$`x#02KP�!-/1C0 d

-%1U6.$H;R$H3R6 * ;.$H3R02[#;R7H$a7H023o6�3Hq5$j6�7�(

� 3.3.-%_21 -/1)-%6�-/�!"4D�$H-/_!NU6.3 (" e6.0|6�N#$ w!��;.-/0![#3s7O023R6 d ��7O6�0!;.3Hqh 5�!3R$Hx 021G6.N#$l3o^93o6�$OK
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x#$O3.-%_21#$H;��}3 -%1U6.[#-%6.-/021J02;I021]$OK 
 -%;.-%7��!"+;.$O3.[#"=6�3 �! i02[)6I6.N#$S;.02"%$40 d $���7uNP;R$H"/$jw��!1f6I7H023o6
d �!7j6�02;O( �I;.0Fw+-/x#$v�lKP$O7uN5�!1#-%3.K  f^|DEN#-%7uN 6�N#$v[)3.$H; � �!1#x 
 023.3R-/ #"=^ 6.N#$v3o^93o6�$OK

� 6�N#;R02[#_2Nl"%$��!;R1#-/1)_v�!1#xt[)3.$H; d $H$Hx) 5�!7�� � � 7��!1l�!x��R[#3o6e6�N#$JDT$O-/_2Nf6�3O( ) 1#3.[#;R$m6�N5��6
D�$H-%_2Nf6�3h�!;.$'7uN#0!3.$H1 3.0c6�N5��6$�T$H1#$��#6�3k�!1#x $ 023o6�3h$H1#xB[ 
 021`6�N#$'3���KP$'3.7H�!"/$�(

( � d [)3.-/1)_J6�N)$XN#$O[#;.-%3R6�-%7kK:0+x#$H"�0 d � $H7j6�-/0!1`&)(�
)qUx#$O6.$H;.K:-/1)$kN#0FD [#1)7H$H;o6u�!-%1f6?^PDE-%"/"5 i$

K:$��!3R[#;.$Ox d ;R02K ��KP021)_c6.N#$a�!"%6.$H;R15��6�-=w2$O3Sx#-/3R7H[#3R3.$Hx	(

( � d x#$H3R-/;.$Oxyq x#$Ow!$H"/0 
 � 3.$O6J0 d [#3.$O;J3o6�$H;R$H0!6?^ 
 $H3]��1#x|� 3.$j6Q0 d 7H;R-%6.$H;.-/�s6�0B \$:[#3R$Hx

-%1Gx#$O6.$H;RKP-%1#-/1#_ 6�0|DEN)-/7uN 3R6.$H;.$O0!6?^ 
 $t$H�!7uN [#3.$O;v i$H"/0!1#_23HqE 5��3.$Hx 0!1 �!1 -/1#-=6�-/�!"

-%1U6.$H;ow9-%$OD'(

��� !$��� � !����	� ��� ! Y � ��
 � � ��� ���"! Y

( � 3.3.-%_21l6�N)$m[#3.$O;e6�0 �s3o6�$O;.$H0�6?^ 
 $!q� 5��3.$Hx 021 ��1t-/1#-=6�- ��" -/1f6�$O;Rw+-/$jD'($6�0!;e-/1#3o6u�!1)7H$!q
�c[#3.$O;	��3k_!$H1#$O;��!"�$?� 
 $H;o6�-/3R$'KP-%_2Nf6E \$'$?� 
 $H;o6�q�-/1f6�$O;.K:$Hx#-/��6�$<0!;h1)0�w+-%7H$!qi�!7O7H02;Rx#-/1)_
6.0:N)-/3S0FDE1b3R$H" d �8$Ow��!"%[5��6�-%021v02;E��7H7H0!;.x#-%1#_]6�0cN#-/3S;R$H3 
 021)3.$H3h6�0:�%�U[#$H3o6�-/0!1#15�!-%;.$!(

(*) 3R6��! #"%-/3.N 6�N#$s[#3.$O;	��3QDE-/"%"/-/1)_21#$H3R3<6�0l-%1U6.$H;.�!7O6aDE-%6.N|6�N#$P3R^+3R6.$HKB(2CX��w!$s6�N#$P[#3.$O;
$O3R6�-%Ks��6�$e6�N)-/34w��!"/[)$a0!1 ���U[5�!1f6�-=6u��6.-%w!$<02; �+[#�!"/-=6u��6.-%w2$X3.7���"/$!( �SN#-%3 
 ;.0+7H$O3.3h7H02[#"%x
 i$v�!3R3.-%3R6�$Ox  f^ ��37�U-/1#_B6�N#$P[#3.$O;]� 3o6u�!1)x5�!;.x|3.$O6m0 d �U[#$H3o6�-%021#3Q6.0b$H3o6u�! )"/-/3RN|N#0FD

�!7j6�-=w2$'N#$<DE-/3RN#$H3EN#-%3h;R02"/$k6�0: \$<-%1 6.N#$ 
 ;.0! #"/$OK 3.0!"%w+-/1#_)(

(*) "/-%7H-=6S�!1f^ 
 ;R$ d $O;.$H1)7H$a-/1 d 02;RKs��6�-/0!1 d ;.02K 6�N#$'[#3R$H;S6�N#��6E-/3S1#$O$Hx#$Ox 6.0:3R02"/-%x#- d ^:6�N)$

3o^93o6�$OK ��3kK:0+x#$H"y0 d 6.N#$'[)6�-%"/-%6.-/$O3T0 d x#-87\$H;R$H1f6 
 0!3.3.-% #"/$<0![)6�7O02KP$O3S-/1`6�N)$ax)02Ks��-/1y(
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� � # � �"!$� # ��� � � &�
 ��� �"!������ !�� ��! � �%��
'� �

� 3 6�N#$�3R^+3R6.$HK -/1f6�$O;��!7j6�3�DE-%6�NJ[#3.$O;.3Oq2Ks��1U^'7O02K 
 021)$H1f6�3�0 d 6.N#$T3o^93o6�$OK ��3z[#3R$H;{K:0+x#$H"

�!1#x 6u��37�vK:09x)$H"	DE-%"/"	N#�Fw!$a6.0c \$a�!x��R[)3R6�$Oxy(

( �SN#$P3R^+3R6.$HK��}3Q \$O"/-/$ d 3a�! \0![)6J6.N#$PD�02;R"/x|K:-/_!NU6a7uN5��1#_2$!q{ 5�!3.$Ox 021 1)$OD 02 #3R$H;ow!� �
6.-/021#3O(��SN)-/3 -/3�1#0!6 02[#; d 0+7H[#3 -/1<6�N)-/3�DT02;���q! #[)6 6�N)$H;.$,-/3 �!1J$H1f6�-%;.$, \0+x)^<0 d ;.$O3.$H�!;.7uN
021  i$H"%-/$ d ;R$Ow+-/3R-/021B�!1#xB1#021)KP021)0!6�021)-/7e;R$��!3R021#-/1)_ �L$!(�_#( ���T�!7H7uNU[#3k$O6h�!"g(%q � ��� � ��� (

( � 3 6.N#$ 3R^+3R6.$HK 02 #3.$O;Rw!$H3�DEN)$O6�N)$H;{0!; 1)0!6�6�N#$ [#3R$H;�D4�!3{�! #"%$z6�0k�!1#3RD�$H;{� 
 �!;R6.-/7H[)" �!;
�U[#$O3R6�-%021yq5-=6SDE-/"/"\N5��w2$'6�0:�!x��R[)3R6h-%6.3S;.$ 
 ;.$H3R$H1f6u��6�-/0!1 0 d 6�N)$a[)3.$H;��}33�U1#0FDE"/$Ox#_2$!(

( �SN#$`[)3.$H;��}3mDE-%"/"%-/1#_21)$H3.3a6�0l-%1f6�$H;.�!7O6mKP-%_2Nf6Q i$ �!x��R[#3o6�$Ox $ � 
 "/-%7H-%6."%^  f^|6.N#$v[#3R$H;Oq

02;'��[)6�02KP��6.-/7���"/"%^v U^t6.N#$]3R^+3o6�$HK ��3a-=6<;.$O7H$O-%w2$O3 d $O$Hx# #�!7��t021t6�N#$:�!7j6�[5��"z \0�6�N#$O;

$ � 
 $H;R-/$O1#7H$Oxb f^v6�N)$a[)3.$H;O(

( �SN#$'x#-/�!"/0!_2[#$XN)-/3R6.02;R^PDE-/"%"\N5��w!$a6.0] \$<KP�!-/1f6��!-/1#$Oxy(z�SN#-%3S-/1#7O"/[#x)$H3S3R6.02;.-%1#_]-/1 d 02;>�
KP��6�-%021l�� \02[96<$��!7uN -%1U6.$H;.�!7O6.-/021bDE-=6�Nl6.N#$m[#3R$H;Hqy6.N#$m6�-%KP$Q��6XDEN)-/7uN -%6X097O7H[#;R;.$Hx	q

�!1)xB6.N#$ 
 $O;.7H$O-%w!$HxB7H02_21)-%6�-=w2$<7O023R6h0 d 6�N#$$�U[#$O3R6�-%021B-/1fw202"=w2$Oxy(

( �SN#$vD�$H-%_2Nf6�3]021 7O023R6 d �!7j6�02;R3mK:-/_2Nf6m i$`�!x4�R[#3R6.$Hxy( � _f�!-%1yqz6�N)-/3m7O02[#"/x  i$vx#0!1#$

$ � 
 "/-/7O-%6."%^  f^|6.N#$v[#3R$H;]02;]��[)6�02KP��6.-/7���"/"%^b f^|6�N)$`3R^+3R6.$HKBq���3m-%6Q"/$���;.1#3 d ;R02K -%6.3


 $H; d 02;.KP�!1#7O$!(

�SN#-/3:3.$O7O6.-/021 N5�!3 
 ;R0�w+-%x#$Hx � 3o^93o6�$OKs��6.-/7 
 ;R097O$Hx#[#;R$ d 0!;:x)$H3.-%_21#$O;.3c6�0 [#3.$ -/1 x#$ �
w2$O"/0 
 -/1#_ KP- �9$Hx �8-/1#-=6�- ��6�-%w!$s3o^93o6�$OKP3c6�N5��6sKP���!$ ;.��6�-%0215�!"Sx#$O7H-%3.-/0!1#3:�! \0![)6:-/1f6�$O;��!7j6�-/1)_
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DE-%6.Nb[#3R$H;R3H(S�SN#$ 
 ;.0+7H$O3.3XN#�!3X i$H$O1b #;R0��!$O1tx#0FDE1b-/1f6.0P3o6�$ 
 3X6�0 d 02"/"%0FD x#[);.-/1)_P6�N)$J-%1#- �
6�-/�!"ix#$H3R-/_21`3o6u�!_2$�q#x#[#;R-/1#_J6�N#$ �5;R3R6S-%1f6�$H;.�!7O6.-/021)3�DE-%6.N`$��!7uN -%1#x#-%w+-%x#[5�!"i[#3.$O;S�!1#x x#[);.-/1)_

3.[) #3.$A�+[)$H1f6e6?^ 
 -/7H�!"y[#3R$H;h3.$O3.3.-%021#3O(

')(�� � ,���1�� �)+��
	0.�� /

� 3kKP$O1f6�-/0!1#$Hxl-%1 � $O7O6.-/021t&9( "9q\�P[)3.$H;XKP0+x#$H"�-%3X�s3o^+3R6�$OK ��3e-%1U6.$H;R15�!" ;.$ 
 ;.$H3R$H1f6u��6�-/0!1l0 d

�l[#3R$H;	��3%�U1#0FDE"/$Ox#_2$!q,�! )-/"/-=6�-%$H3Hq 
 ;R$ d $H;R$H1#7O$H3Oq�_202�!"/3Q�!1#x �!1f^ 0�6�N#$O;m[#3.$O;>�83 
 $H7H- �57`-/1 d 02;>�
KP��6�-%021|6�N#��6cN#$H" 
 3c�t3R^+3R6.$HK 6.0C��x5� 
 6c-=6�3] i$HN5��w+-/02[);]-/1 �lD4��^ 6.N5��6c-%3c� 
2
 ;R0 
 ;.-/��6�$
d 02;<$H�!7uN|[#3R$H;O(P�SN#$c[#3R$H;aKP0+x#$O"z-/3a�`7H;R[#7H-/�!"z7H0!K 
 021#$O1U6a0 d 02[#;<K:09x)$H" d 02;<;R$��!3R021#-%1#_
�! i02[)6S-%1f6�$H;.�!7O6.-/021PDE-%6�N`[)3.$H;R3H( �?1 
 �!;R6.-/7O[#" �!;Oq+D�$<N5��w2$'$OK 
 N#�!3.- �H$Hx`6.N#$e-/K 
 02;R6��!1#7H$k0 d

;.$H�!3.0!1#-/1#_Q�! i02[)6T6.N#$X[)3.$H;��}3 
 $O;.7H$O-%w!$Hx4�U1#0FDE"/$Ox#_2$<�!1)x`�! i02[)6T6.N#$X[)3.$H;��}3�DE-/"/"%-/1#_!1#$H3R3 6.0
-/1f6.$H;���7O6SDE-%6.NB6.N#$'3R^+3R6.$HK 0Fw2$O;h6.N#$'7H02[);.3.$'0 d �c3.$H3R3.-%021y(

� 3X�P3R^+3o6�$HK -/1f6�$O;��!7j6�3hDE-%6�N x#-87\$H;R$H1f6k[#3.$O;.3Hq	-%6EDE-/"%" 0 d 6�$O1lN5��w2$a6�0s[ 
 x5��6�$Q-=6�3h[#3.$O;
K:09x#$O"/3a6�0 ;.$�
5$H7j6:6.N#$`1#$jD $jw9-%x#$H1)7H$`6�N5��6c-%6mN#�!3c�!7 �U[#-%;.$Oxy( 6502;m$ �)�!K 
 "/$!q,�l3o^93o6�$OK

6�N#��6v-%1#-%6.- �!"%"%^  \$O"/-%$Ow2$Ox �C[)3.$H;P6�0  i$ �U1#0FDE"/$Ox#_2$H�! #"/$b�! i02[)6s� 
 �!;o6�-%7H[#"/�!;]6�0 
 -%7!qS #[96
x#-%3.7H0Fw!$H;.$Ox 6.N5��6m6.N#$`[#3R$H;mDT�!3m6?DE-/7O$v[#15�! )"/$s6.0 �!1#3RD�$H;��U[#$O3R6�-%021#3c�! i02[)6Q6�N5��6Q6�0 
 -%7!q
3.N)02[#"/x [ 
 x5��6.$'-%6�3S i$H"%-/$ d 3E�! \0![)6S6�N5��6E[#3.$O;h6.0:;R$�
5$O7O6h6�N#-%3S1#$OD -/1 d 02;RKs��6�-/0!1y(

&('��('�� � . + ��� 0 � �30 2->!2/+8. .

6502;y6�N)$�K:023R6 
 ��;R6�q�6�N)$,[)3.$H; 3.N)02[#"/xJ \$ 
 ;R-/KP�!;.-%"%^h;.$O3 
 021#3R-/ #"%$ d 0!; [ 
 x5��6�-/1)_E6.N#$ w!��;.- �� #"/$
;.$ 
 ;.$O3.$O1U6.-/1#_XN#-/3 DE-/"/"%-/1#_!1#$H3R3y6�0X i$4��1m�!7j6�-%w!$ 
 ��;R6�-%7H- 
 �!1f6 -/1Qx)- �!"%02_2[#$O3�DE-=6�Na6�N#$�3R^+3R6.$HKB(
�SN#$h[#3.$O;�DE-%"/"# i$h�! #"/$S6.0J;R$H"%^c0!1PN#-%3 -/1f6�[#-=6�-=w2$S3.$O1#3.$X0 d N)0�D 3.��6�-%3!�5$OxPN)$kN5��3� i$H$O1PDE-%6.N

x#-/�!"/02_![#$H3vDE-=6�N 6�N#$ 3o^93o6�$OK -%1 02;.x#$O;`6�0 _f�![#_2$tDEN#$j6�N#$O; 0!;`1#0!6 6�N#$ 3R^+3o6�$HK -%3`6�0+0
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 i0!6�N#$O;.3R02KP$�( 6�0!;S$?�)�!K 
 "/$�q5�][#3.$O;hDEN#0: i$H"/-%$Ow!$H3S6�N5��6h6.N#$'3R^+3R6.$HK -%3h-%1f6�$H;R;.[ 
 6�-/1)_]N#-/K
d �!; 6�0+0Q0 d 6.$H1:6�0m��37�cKm[#1#x#�!1#$��U[#$O3R6.-/021#3T7��!1s�!7H7O$H3.3SN)-/3 
 ;.0 �#"/$k�!1#xv��x��R[#3R6�6�N#$k \0�6�N#$O;


 �!;.�!K:$O6�$O;46�0c-/1)x#-/7H��6�$e6.N5��6EN#$<DE-/3RN#$H3E6�0c i$'7H021#3R[#"%6.$HxB"/$O3.3 d ;.$A�+[)$H1f6�"=^2(
�SN#-/3<-%1f6�;.0+x#[#7O$H3a�!1 -/3R3.[#$m6.N5��6'-%3'�!1t-/K 
 0!;R6u��1U6e$O6�N)-/7���"{021#$c-%1 �!"/"�[#3.$O;aK:0+x#$H"%-/1#_

;.$O3.$H�!;.7uN * 3.N#0![#"/x [#3R$H;.3X�!"%DT��^+3hN#�Fw!$a6.N#$J�! #-/"%-%6?^c6�0cw+-/$jD �!1#x���02;S$Hx)-%6E6�N#$'-%1 d 02;.KP��6.-/021

6�N#��6 6�N#$ 3R^+3o6�$HK 3o6�02;R$H3B�! i02[)6 6�N#$OK � $ 0+0�� ��1#x �'��^2q ����� � � � 5 -%6.N 6�N#$ 
 0!3.3.-% #"/$
$?�97O$ 
 6.-/021 0 d N)-/_2N#"=^G7O;.-%6.-/7H�!"e� 
 
 "/-%7���6.-/021#3PDEN#$H;R$C[#3R$H;BKP0+x#$O"/-/1)_ x5��6u� -%3B$ �+6�;.$OKP$O"%^
;.$O"/-/�! #"/$'��1#x N#�!3X i$H$O1b7���;.$ d [)"/"%^v7H02"%"/$H7j6�$Oxyq5DT$a \$O"/-%$Ow2$'6�N#��6X[)3.$H;R3X3RN#02[#"%xb�!"=D4��^+3XN#�Fw!$

6�N)-/3c�! #-%"/-=6?^2(�Ch0FDT$jw2$H;Oq4[#3R$H;.3:3.N)02[#"/x  i$ Ks�!x)$ �FDT�!;R$B0 d N#0FD 6�N#$ 7uN5�!1)_2$H3c6�N#$j^ �!;R$

KP���U-/1#_mDE-%"/"y� 7	$O7O6E6�N#$'3o^93o6�$OK ��3k i$HN#�Fw+-%02[#;H(

�e$ 
 $H1#x)-/1#_a021P6.N#$h3.0 
 N)-/3R6.-/7H��6�-%021c0 d 6.N#$k3o^+3R6�$OK q+-%6,K:-/_2Nf6  i$ 
 023R3.-% #"/$ d 02; -%6 6.0J[#3R$
7H$O;R6��!-/1 7H[)$H3E6�0c-/1#-=6�-/��6�$X�c7uN#�!1#_2$'6�0]6�N)$a i0!6.N#$H; d �!7j6�02;O( 6502;S$?�)�!K 
 "/$�q#-/1`6.N#$'[#1#"/- �!$O"%^
7���3.$k6.N5��6 6�N)$k3o^93o6�$OK -%3,$A�U[#- 
2
 $HxPDE-%6�Ncw+-/3R-/021:7�� 
 �! #-/"%-%6.-/$H3z�!1#xs$O1#02[#_!Ns-/1f6.$H"/"%-/_2$O1#7H$46.0
x#$j6�$H7j6 d ;.[)3R6�;.��6�-%021b0!1t�P[#3R$H;��}3 d ��7H$!qi6�N#-%3XK:-/_2Nf6h i$Q[#3R$Hxl6�0s;.$H7O02_21#- �H$a6�N5��6h6�N)$Q[#3R$H;	��3

 i0!6�N#$O;c"/$Ow!$H"E3.N)02[#"/x  i$b��x��R[#3R6.$Hxy( � -%KP-%" �!;R"%^2qz� 3o^+3R6�$OK 6�N5��6:-%3c�! #"/$`6.0 x)$O6�$O7O6:6�N5��6

6�N)$<[#3.$O;S-/3 
 ��;R6�-%7H[#"/�!;."=^c #[#3o^`��6E�m_!-%w2$O1v6�-%KP$kKP-%_2Nf6T6u� �!$e6�N)$<-/1#-=6�- ��6�-%w!$S6�0c�!x��R[)3R6S6�N)$
[#3R$H;	��3h \0!6.N#$H;E"%$Ow2$O"y6�$OK 
 02;���;.-/"=^2(

&('��('?> � . + ��� 2 ��� � + @�> +

�SN#$'�!3 
 $O7O6h0 d 6�N)$<[#3.$O;SKP0+x#$H"i6�N5��6S-/34K:02;R$e-/K 
 0!;R6u��1U6 d 02;T6.N#$<3R^+3R6.$HK 6.0]Ks��-/1f6u�!-%1s-%3

6�N#��6{0 d [#3R$H; �U1#0FDE"%$Hx#_2$�( � 3�K:$H1f6�-%021#$OxQ-/1 � $O7O6�-%021m&9( "9(�"9q�-/1ax#$O6.$H;RKP-%1#-/1#_S6.N#$�"%- ��$H"/-%N#0+09x
0 d �C[#3R$H; �U1#0FDE-%1#_C6.N#$b��1#3RD�$H;:6�0 � 
 �!;o6�-%7H[#"/�!;��+[)$H3R6.-/021	qS� 3o^+3R6�$OK K:-/_!NU6cDT�!1f6P6.0

-/1)7H02; 
 02;.��6�$ x#-87\$H;R$H1f6`6?^ 
 $O3`0 d -/1 d 0!;.KP��6�-%021 �� \02[96`[#3.$O;4�U1#0FDE"/$Hx)_2$!(M�SN#-/3v-%1#7H"%[#x#$O3
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-/1 d 02;.KP��6�-%021B�! i02[)6X6.N#$ ��� ����� ���E[)3.$H;��}3��U1#0FDE"%$Hx#_2$�q �! i02[)6k6�N#$ �U1#0FDE"%$Hx#_2$Q$?� 
 $O7O6.$Hx 0 d

[#3R$H;.3 -%1c6.N#$S3���KP$	��
 ��� � ��
�
 � �jqU�!1#x:�! i02[)6I6.N#$S_2$H1)$H;���"0�+1)0�DE"%$Hx#_!$h$ � 
 $O7O6�$OxP0 d 
���� [#3R$H;.3O(
6502;e$H�!7uNC0 d 6.N#023R$:7O" �!3R3.$O3a0 d -%1 d 02;RKs��6.-/021	q	�`3R^+3o6�$HK KP-%_2Nf6<N5��w2$c$?� 
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�·¬E§XW0¦��r\^S�Tl�njkZeX�T_V�g � �����HX�VYT_b�ua«�j��0TW`a\YV�¡_y'W��RTWU@Tn£�U@TWV?�hT_f_\^cv�0T_Z]«0£h¬[£w¬[§ �E£w¬[§21[£w¬[§XWo£h¬E§ U £
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`�T��0TWU7�o`[gR��\YS�TRjn`�V?�RTWU	\^g/jk`�« 
�X�T_V@\Yceg0`�jk`�b�ua«l©/�0T_`a\ G�������� 3C¬����0¦­§	©4�0TW`a\�WE£ �xS[cef�S
jnV@VYX�p;TWV�\^Srjk\�\^S[T�X�V@TWU<�xceZeZ�jkZ��¨j*«oV��o`[gR� \YS�T/jk`�V?�RTWU_£�jnZ]VYg �hT_U � g0U@pqV�UYT_Z jk\Yc]�nTWZ]« �hgog0UYZv«0§
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�xS�c]f�S¢\YS�TÆuhT_V@\&�hgnVYVYc]u�ZeT�f�S[g0cef_T �¨jnVxpqjnb�Tn£��0c]�nTW`¥\^S�Tljnf�\^XrjnZÀ�kjnZ]X�TWV�g � �kjnU@c jnu�Z]TWV>©|£�ª
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jn`�b3¡n§´¬[§K
�S[ceV>c]V¨fWZ]g0VYT_U¨\^g4j8U@T�jnZÑy�Z]c � TxVYcv\^Xrjk\Yceg0`�£ �xS�T_UYTÆj8X�V@TWU�p;c0�0Sa\RuhT/
oX[c]\^T�Zec0�kTWZv«;\Yg



���������	��

������������
�������������������� ����!"
���#�$�%&�'# ¡	Wk¬

uwT|jku�ZeT/\Ygqjk`�V?�RTWU�VYg0p;T 
�X�TWV�\^c]g0`�VW£�u�XE\�`[gn\xgn\^S[TWUYV_§
�rg0X�U�b�c -�T_UYTW`a\�j��nTW`a\^V.�RTWUYTÆ\^T_V@\YTWb¢ce`~\^S�c]V�VYcv\^Xrjk\Yceg0` �'g0`�T�\YSrjk\xfWgnUYUYT_f_\YZ]«iT_V@\Ycepqjk\^T_V
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\^S[UYTWT 
�X�T_V@\^c]g0`�V�jn`�b¥X�V@TWVx\^S�c]Vxj*�nTWUYj��0T|jnV�jn`¥TWV@\Ycepqjk\^T�g � ����� jnfWU@g0VYV�jnZeZhg � \^S�T 
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�X�T_V@\^c]g0`qjn`�bq\YS�T���UYgnurjnu�c]Zec]\�«|g � jÆV@X�fWf_TWV@V � X�Zhce`a\^T_U^jnf�\^cegn`
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ceb[T�jqg � \^S�T�X�`�b�T_UYV@\^jn`�brjku�ceZ]c]\�«¥g � j>�hgn\YTW`a\^cejnZ�
�X�TWV�\^cegn` � g0U�j�X�VYT_UW§ /HS�TW`�\YS�T�V�«EV�\^T_p
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�X�TWV�\^c]g0`À£�c]\�fWg0X�Z]b�fWgn`�VYc]b�TWU �xS�T�\^S�T_U
g0U�`�gn\�\^S�T|X�VYT_U4�xc]ZeZtSrj��0T|TW`�gnX��0S�urjkf%� �nUYg0X�`[b3fWg0`a\^T��o\^XrjnZ�ce` � g0UYpqjk\^c]g0`i\^gquhT�jnu�Z]TÆ\Yg
X�`�b[TWUYV�\�jn`[b}\YS�T�
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�X�T_V@\^c]g0`À£ �0c]�nTW`�\^S[T
fWX[UYUYT_`a\4fWg0`a\^T��o\;jn`�b�b�cejnZeg��0X�T;S�ceV�\^g0U�«0§�
�S�c]V � g0U@p8X�Z j¥ce`[fWZeX[b�TWV�jk`�cep1��Zec]fWcv\ljnVYV@X�p>�oy
\^c]g0`�g � c]`�b�T��wTW`[b�TW`�f_T¥uhT�\��¨T_TW`�\YS�T~X�V@TWU,+�V'��`�g��xZeTWb��0T¥jn`�b�\^S[T~X�`�b�T_UYV@\^jn`�brjku�ceZ]c]\�«dg �
\^S[T 
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X�V@TWUYV��xS[g�jnUYT�pqgnUYT�Z]c0�kTWZ]«�\Yg8X�`�b[TWUYV�\�jn`[b�jkUYT/�[UYg0urjku�Z]«;p;g0UYT�Zec��nTWZv«�\^g8uwT ��`�g��xZeT_b��0T­y
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� X�Z]Zvy ��TWb��0T_b�f_g0p1�hg0`[TW`a\�g � g0X�U�p;gEb�T_ZÄ£�\YS�TW`�b[T�jnZ]ce`����xc]\YS�\YS�ceVxce`a\YTWUYb[T��wTW`�b�T_`�fWT�c]V�jn`
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\^T_UYp;ce`�gnZeg#�n«�g0U�\Yg�u�U@ce`��;\^S�T|X�VYT_U/X���\Yg�brjs\^TA�xcv\^S�\YS�T�f_X�UYU@TW`a\�V�\�jk\YT�g � \YS�T �[UYg0u�Z]TWp
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ce`[c]\^cejk\^c]g0`�g � VYX[f�S�j~b�c jnZ]g#�0X�T�fWjn`dVYcep1��Zv«�uwT4\YUYTWjk\^T_b�jnVljn`�gk\^S�T_U|jkf_\^c]g0` j*�kjnc]Z jnu[ZeT|\Yg
\^S[T/V@«oV@\YTWp¢§K� � c]\RceVRb�TWf_ceb�T_bi\^Srjk\>jA�rjkU@\^c]fWX�ZejnU<
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�wg0VYV@ceu�Z]T�jnf�\^c]g0`�urjkVYTWb3V@g0ZeT_Z]«¥g0` �xSrjk\/�¨jnV/b[g0`�T�c]`�\^S[T �rjnV�\�§4
�S�ceV�VYfWgnUYTA�Rg0X�Z]b�\^S[TW`
uwT�p8X�Z]\Yc0��Z]ceT_b�ua«}j��RTWc0�nS�\ � jnf�\^g0U�b�T_\YTWUYp;ce`[TWb}ua«�\^S�T�c]p>�wg0U�\�jn`�f_T�\^S�jk\/\^S[T;X[VYTWUÆSrjkV
jk\@\^UYc]u�X[\YTWb~\^g�V�«EV�\^T_p �[UYTWb[cef_\^jnu�c]Zec]\�«n§7
�S�c]V��¨gnX�Zeb~«oceT_Zeb~\^S�TÆjkb�b�c]\Yceg0`�jnZ �[UYTWb[cef_\^jnu�c]Zec]\�«ay
urjnV@TWb�UYT��¨jnU@b¢\YSrjk\.�Rg0X�Zeb¢uwT|jkVYVYgofWcejk\^T_b+�xc]\^S �wTWU � g0UYp;ce`��8\YS�ceVxjkf_\^c]g0`À§

®
�À¶�°x²­Å�µ·¶�È_½�²_±���º�È�¿t³�°YÂ*É�°YÁ���ºWµ·¶�È_ºWÇ��_²�N¨°YÁmÈ_º����'°@½ N�²�º�¯t°YÁm°Y²­½Ó±Ó¶8»h°@º_µÄ°�½�ÊÑÈ_½���½mµÄ¹�Ôn±O¹Ã²­³ Õ ºWµ·°@³�³´¹�ÌÉ�°@ºs±O°�� Ð�����Õ���� ÊÑÈ�½&Á·Å�É�É_°@Ámµ·¹´º�É�µÄ¶�°�¹ÃÂ*°@²¨È­Ê�N>È*Â*°�³´¹�ºsÉRµÄ¶�°�¼�½Ä°@Â*¹Ã±�µÓ²­Ï�¹´³´¹�µzÇxÈ�Ê�²>Á·Ç*ÁzµÄ°BN/Ö Át²_±�µÄ¹�È_ºsÁBQ
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�rg0U¨\^S[T�ce` � g0U@p�js\^cegn`EyÓ\YS�TWg0U@T_\Ycef�p;gEb�T_Z�g � SET_f_\Yceg0`¥¤[§21[£[\YS�T � g0U@p8X�Zej � g0U¨\YS�T/�kjnZeX�T�g �
jnV?�oc]`��qj'
�X�T_V@\Yceg0` �¨gnX�Zeb¢UYT_p�jnc]`~\^S�TÆV^jkpqTÆjnVxcv\.�>jnV�uwT � g0U@Tn£ru�X[\��xcv\^S�jn`¥T��o\^UYj4\YTWUYp
jnb�b[TWb�\^gq\^S�T8T_`�bÀ§ 
�S�c]V�\^T_UYp �¨gnX�Zeb3uwT�\^S[T8V^jnp;T�V@p�jkZeZ �¨T_c0�0Sa\YTWb}UYT��>jnU@b3b�TWV@fWU@ceuwTWb
ce`~\YS�T ��UYT��Ec]g0X�V��rjnUYj��0UYj���SÀ§

��`¥TWc]\YS�TWU¨f�jnV@Tn£[\YS�T�UYT_VYX�Zv\��¨gnX�Zeb~uwT�\^S�jk\�£�c]`iVYgnpqT/V@c]\YXrjk\^c]g0`�VRce`@�xS�c]f�Si\^S�T�V�«EV�\^T_p
�Rg0X�Zeb;Srj��0T�b�TWf_ceb�T_b ) � # \^g|jnV?�8\^S�T�X�VYT_U � gnU�S[TWZ0��£ocv\K�¨gnX�Zebq`�g�� b�TWf_ceb�Tx\^g|jnV?�¢�mg0U��ocef_T
�0T_UYVYja¦�§ � � \^S�T@�RTWc��0Sa\4jk\@\^UYc]u�X[\YTWb�\Yg=��UYT_b�cef�\�jnu�c]Zecv\�«}ceV|�nTWU�«�Zeg�� �mgnU �WT_UYg�¦­£�\^S�T_`�\^S�c]V
�Rg0X�Zeb;U^jkUYTWZv«¢�mgnU�`[T_�0T_U�¦�gEf_fWX�U_§ %�g��¨T��0T_UW£[c � cv\�ceV�b�TWf_ceb�T_bq\YSrjk\�\^S�TxX�V@TWU,+�V¨T�� �hT_f_\�js\^cegn`�V
g � V@«oV�\^TWp uwTWS�j*�oc]g0X�UÆjnU@T�ce` � jnf�\ 
�X�c]\YT�cep1�hg0U�\�jn`a\W£h\^S[TW`dVYX�f�SdVYcv\^Xrjk\Yceg0`[V/�¨gnX�Zeb}jnU@ceV@T
p;g0UYT � U@T�
�X�TW`a\YZ]«0§

��=@?�=�� ACBED�F������ ��M ��� ��M � � � ��I/P ACBED&F�� ����D�I � �OKRI


�S�TÆp;gEb�T_ZeV>b[T_�0T_Zeg#�wTWb¢ce`~\YS�ceV>\YS�TWV@ceV�UYT�
�X�ceU@TWb�j4X[VYTWUxp;gEb[TWZÄ§��/TWfWc]VYc]g0`�V�pqjnb�T/ua«~\^S[T
V@«oV�\^TWp jnuhgnX[\��xS�T_\YS�TWU�gnU�`�gn\8\Yg3ce`a\^T_U^jnf�\4UYTWZ]ceT_b�g0`�X�V@TWU�yÓV��wTWf_c � f¥ce` � g0UYpqjk\^c]g0`dVYX�f�S
jnV�\YS�T~X�V@TWU,+�V'�hT_UYf_TWc]�nTWb jnu�c]Zecv\�«3\^g}jn`�VB�¨T_U�
�X�TWV�\^cegn`�VW£�\^S�T�X�VYT_U,+�V1�[UYT � T_UYT_`�fWT_Vqjkpqg0`��
b�c -�T_UYTW`a\��wg0VYV@ceu�Z]T�g0X[\YfWg0p;TWV_£rjn`�b¥\^S�T�X[VYTWU +�V��xceZ]Zec]`��0`�T_VYV¨\Yg�ce`a\^T_U^jnf�\.�xc]\^S~\YS�TÆV@«oV@\YTWp¢§

��Rg¢f_g0`�V@ceb�T_U^jk\Yceg0`�V�\^Srjs\�fWg0X[Zeb}jnZ]VYgiuwT8ce`[fWg0U?�hg0UYjk\^T_b�ce`a\Yg~jib�TWf_ceV@ceg0`EyÓp�j �oc]`���p;gob�TWZ
jnU@TlX[VYTWU�j��kjnceZejnu�c]Zec]\�«;jk`�b¥X�VYT_U�jk\@\^T_`�\Yceg0`�§

�¥�W��� 	 � 	r�m� 	��'�m�m�z�	�

��`�VYgnpqTqf�jnV@TWVW£�\YS�TiV�«EV�\^T_p{p;c0�0Sa\|Srj��0TiU@TWZecejnu�Z]T;c]` � g0U@p�jk\Yceg0`djnuwg0X[\A�xS�T_\YS�TWU�g0U�`�gk\
\^S[T8X�VYT_U�ceV�T_�0T_`dj*�kjnc]Z jnu[ZeT�\^g~jk`�V?�RTWUÆj@
�X�T_V@\^c]g0`3c � `�TWT_b�TWbÀ§ 
�S�c]V/�Rg0X�Zeb3uwT �wg0VYV@ceu�Z]Tn£
� g0U�T���jkp>��Z]Tn£Àc � \^S�T4V@«oV�\^TWp �RTWU@T4T�
�X�c0���hT_b �xcv\^S}j~f�jnp;TWUYj¥jnu�ZeT|\^g¥b�T_\YTWf�\l\YS�T�X�V@TWU,+�V



���������	��
��a��!/��#À��$'#[#E����� ¡ U ¡

��U@TWVYT_`�fWT�ce`�\^S�T�UYgog0p¢£ag0U�c � \^S�T�V@«oV@\YTWp Srjnbqce` � gnUYpqjk\^c]g0`8ce`[b�cefWjk\^c]`��/\^Srjs\R\YS�T�X[VYTWU �¨jnV
VYf�S[TWb�X�Z]TWb¢\^g4uhTÆc]`�j�p;TWT�\^ce`��qjs\�\^Srjk\�\Ycep;Tn§

SEX�f�Sqce` � g0U@p�js\^cegn`8fWg0X[Zeb4uhTxc]`�fWg0U?�hgnU^jk\YTWb4ce`a\^g�\YS�Txpqgob�TWZ�jnV � g0ZeZ]gR�xV_§:� � \^S�TxV�«EV�\^T_p
uwTWZec]T_�nTWV'\YSrjk\�\YS�T�X�VYT_U�ceV	X�`rj��kjnceZejnu�ZeTk£k\YS�TW`8\YS�T�uhT_`�T � \�g � ce`a\^T_U^jnf�\^ce`��/VYS�gnX�Zeb8uwT�VYfWjnZeT_b
jnf_fWg0U@b�ce`��l\^g�\YS�T/�[UYg0urjku�ceZ]c]\�«8g � \^S�T�X�VYT_U¨uwTWce`��8j��kjnceZejnu�ZeTk§ �rg0U�T��[jnp1��Z]Tn£oc � \YS�T�V�«EV�\^T_p
ceVÆf_TWU@\^jnce`}\^S�jk\Æ\^S�T4X�V@TWUlceVÆ`�gn\|j��kjnceZejnu�ZeTk£�\^S[TW` \YS�T;uhT_`�T � \|g � ce`a\^T_U^jnf�\^ce`��¢U@c0�0Sa\Æ`�g��
VYS[g0X�Zeb�uhT �_TWU@g�§<I � fWg0X�U@VYTk£�c]\RceV��hg0V@VYc]u�ZeTx\^Srjs\¨\^S[T/V@«oV@\YTWp pqc��0Sa\¨uwT�\^gk\�jnZ]Z]«�c]`�f�j���jnu�ZeT
g � ��U@gEf_TWT_b�ce`��1�xc]\YS�g0X[\�\^S�T|X�VYT_U,+�V�S�TWZ��À£hc]` �xS�c]f�S3f�jnV@T8c]\&�xceZ]Z �@X�V@\/Srj��0T�\Yg��>jkc]\�X�`a\^ceZ
\^S[TlX[VYTWUxU@T_\^X[UY`�V�jn`�b¥\^S�T_`�jkV�� � g0U�S[TWZ0��§


�S�TlfWg0V�\^V�g � jkV���ce`��;j'
�X�TWV�\^cegn`�V@S�g0X�Z]b�jnZ]VYg�uwTljnb��@X�V�\^TWb��xS�TW`¢\^S�TÆX�V@TWUxp;c0�0Sa\xuwT
X�`rj��kjnc]Z jnu�Z]Tn§?SEX����wg0VYTÆ\^S[T�X�VYT_U�c]V�uhT_Zec]T_�0T_b¢\Yg4uhTÆj��kjnceZejnu�Z]T4�xc]\YS ��UYg0u�jnu�ceZ]c]\�« ��� � �����Ä§K� �
\^S[T�V@\�jk`�brjnU@b � g0U@p8X�Zej � g0U�uwgn\^S�T_U�fWg0V�\|� � U@g0p SET_f_\Yceg0`¢¤[§ ��§�¤a¦R«oceTWZ]b�V�j8�kjnZeX[T )�£E\^S�T_`��RT
VYS[g0X�Zeb;jnb �@X�V@\�\YS�ceV�f_g0V@\�\^gÆuwT ��� � �����0)*§J
�S�ceV�jkfWfWgnX�`a\^V � g0U�\^S[T � jnf_\�\YSrjk\�£�c � \^S�TxX�V@TWU�ceV�c]`
� jnf�\xX�`rj��kjnceZejnu�ZeT�� �xc]\YS ��UYg0u�jnu�ceZ]c]\�«¢¡�6 ��� � ����� ¦�£[\YS�TW`¥\^S[TWUYT �xceZ]Z�uwTÆ`�g4fWg0V�\�jkVYVYgofWcejk\^T_b
�xc]\YS¥uhgn\YS�TWU@ce`���\YS�TÆX�VYT_UW§

%�g��RT_�0T_UW£w\^S�TÆ\^c]pqT�f_g0V@\&�¨gnX�Zeb�ce`�f_UYT�jkVYTlce`~\^S�c]VxVYc]\YXrjk\Yceg0`¥VYc]`�fWTÆ\^S[T|V�«EV�\^T_p p;c0�nS�\
TW`[b�X�� �¨jnc]\Yce`���j��0T_U@« Zeg0`���\^c]pqT � g0U|j�U@T���Zv« � U@g0p \^S[T�X�V@TWUW§;� � \^S�T�T�� �hT_f_\YTWb�\^c]pqT
jnV@VYgofWc js\^TWb �xcv\^S��0T�\Y\Yce`���j/U@TWV?�hg0`[VYT � UYg0p jn`4j��kjnceZejnu�Z]TRX�V@TWU�c]V7(­£n\^S[TW`��¨TxV@S�g0X�Z]b4jnb��@X�V�\
\^S[T�T�� �wTWf�\^TWb�\Ycep;T;�kjnZ]X�T�\^g ��� � �	��� (�
 ��¡ 6 ��� � ������¦	�l£C�xS�TWU@T
� ceV|j�u�X[ceZ]\�y�c]`db[T�jnb�Z]ce`�T
j � \YTWU��xS�c]f�S¢\YS�TÆV@«oV@\YTWp �xceZ]Z�V@\Yg#� �>jncv\^c]`�� � g0Uxj4UYTWV?�hgn`�VYT � UYg0p jn`¥X�`rj��kjnceZejnu�Z]T/X�VYT_UW§

�¥�W��� 	[�����E�w���m�w�

���0T_`�c � \YS�T�X�VYT_UÆceVÆj��kjnceZejnu�ZeTÆ\^g¢jn`[V?�RTWUlj+
oX[TWV@\Yceg0`�£�S[ceVÆjk\@\^TW`a\Yceg0`3p;c0�0Sa\�uwT � gofWX�V@TWb
TWZ]VYT��xS�TWU@Tn£�f�jnX�V@ce`��3S[cep \^g3uwT~ZeT_VYV �xc]ZeZec]`��¥\^g3ce`a\YTWU^jkf_\ �xcv\^S�\YS�ceV8V�«oV@\^T_p jk\4j��nc]�0T_`
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p;g0pqT_`a\�\^S�jn`�S�T��Rg0X�Z]b�uwTice` �nTW`�T_U^jnZ·§ %�gnU@�oc]\ �n£��0jnf_g0u�V�jn`[b�%�g*�0T_ZÆ��¡ 3 3 3a¦�fWg0`[VYceboy
TWU@TWb3\^S[T�ceb�TWjig � ��UYg0u�jnu�ceZ]ceV�\^cefWjnZeZv«ip;gEb[TWZec]`��q\YS�T�X�V@TWU,+�V � gEf_X�V�g � jk\@\^TW`a\Yceg0`}jn`[b3X�VYc]`��
\^S[ceV/c]` � g0UYpqjk\Yceg0`¥\^g~b�T�\^T_UYp;ce`�T�\YS�T�fWgnV@\Æg � jnZ]TWU�\^ce`���\^S�T�X[VYTWUÆjkuhg0XE\�T�yÓp�jnc]ZÄ§ESoX�f�Sdjn`
j����[UYgajnf�S �Rg0X�Zeb¢uwTÆj;X�V@T � X�ZtT��o\^TW`[VYcegn`�\^g4g0X[U��¨g0U?��§


�S�T�f_g0V@\�g � uhgn\YS�TWU@ce`��;VYS[g0X�Zeb¢uwT|S�c��0S�T_U�c � \YS�T|X[VYTWU�ceVxf_X�UYU@TW`a\^Zv«�u[X�V@« �xc]\YS�gk\^S�T_U
cep1�wg0U@\^jn`a\�\^S�c]`��0VW§�� � �RT�fWgnX�Zeb¢VYg0p;TWS[gR�6TWV@\Ycepqjk\^T�\YS�T|X[VYTWU +�V�fWX�U@UYT_`�\�fWg#�n`�c]\Yc]�0TÆZ]gajnbÀ£
\^S[TW`�\^S[ceV/f_g0X�Zeb�uhT8X[VYTWbdjnV/j � jnf_\Yg0UW§ I�`[T �hgnVYVYc]u�ZeT|pqT_f�Srjn`�c]VYp � g0U�\YS�ceV�ceV�V@cep1��Z]«~\Yg
\��RT�j��4\^S�T�fWX�U@UYT_`�\R�kjnZeX�T � g0U�\^S�T�X�VYT_U,+�V��xc]ZeZec]`��0`�T_VYV �oc � \YS�T�X�V@TWURU^jk\YTWb�\YS�TWc]U<�xc]ZeZec]`��0`�T_VYV
\^g;ce`a\YTWU^jkf_\�jnV�j W�g0X[\�g � ¡*¬[£ru�X[\x\YS�T|V�«oV@\^T_p ��`�g��xV�S�TlceV��0T_U@«¢u�X�V�«�U@c0�0Sa\x`�g��Æ£r\^S[TW`
\^S[ceV8�kjnZeX[T¢f_g0X�Z]b uwT¥Zeg��RTWUYT_b \YTWp1�hgnU^jnU@ceZ]«d\^g 1}g0U!�E§ 
�S�T¥b�T��0UYT_T�g � f�Srjn`��0T��Rg0X�Z]b
b�T��hT_`�b~g0`i\^S[T�TWV�\^c]p�jk\YTWbif_g#�0`�cv\^cv�0T�Z]gajnb��mT��[jnf�\^Zv« � ��� u[X�V@« 
kb�c]V@\YU^jnf�\^TWb~c]VR\YS�T/X�V@TWU ��¦­§

I � fWg0X�U@VYTk£[c � `�g�V@X�f�S¥ce` � g0U@p�js\^cegn`�ceVRj*�kjnc]Z jnu[ZeT�\^gl\^S�T�V@«oV@\YTWp¢£[g0`�T4�hgnVYVYc]u�ceZ]c]\�«�c]V�\Yg
ZeTWj��0TÆc]\xX��¥\^g�\YS�TÆX�VYT_U�T_`a\^ceU@TWZv«i\^g;jnb��@X[V@\x\^S�T �xc]ZeZec]`��0`�T_VYV>Z]T_�nTWZ �xS�T_`�j�����UYg#�[UYc js\^Tn§

��=@?�=�� ACBED�F���I � � � � ��� �RD


�S�T � gofWX�VÆg � \^S�c]V/\^S�T_VYc]VlS�jnV�uhT_TW` g0` ��UYg*�oceb�c]`��¥j � U^jnp;T��Rg0U?� � g0U�V@«oV�\^TWp;V�\^g¥X�V@Tqc]`
b�T_fWceb[ce`�� �xS�T_` # � � � VYS�gnX�Zeb4\�j��kT�\^S�Txce`[c]\^cejk\^cv�0T�\^gÆVYg0Z]cef_c]\ � X[U@\^S[TWU�ce` � gnUYpqjk\^c]g0` � U@g0p \^S[T
X�V@TWUW§ %�g��¨T��0T_UW£�j¥pqc �ETWbEyÓce`�cv\^c js\^c]�nT|V�«oV@\^T_p p�X�V@\|jnZ]VYg¢uhT;jnu�Z]T�\^g¢b�T�jnZJ�xcv\^S}\^S�T � jnf�\
\^S�jk\�£rc]`¢pqjn`a«~b�gnp�jnc]`�VW£[X�VYT_UYV4�xc]ZeZ �¨jn`a\x\^g4\�j��kT|f_g0`a\^U@g0Ztg � \YS�TÆb�c jkZeg#�0X[T/\^S�T_pqV@TWZ]�nTWV_£
�wg0VYV@ceu�Zv«~jk\xX�`[T�� �hT_f_\YTWb�\Ycep;TWVW§


�S�T;pqgob�TWZ]V�ce`�\YS�ceV�\^S[TWVYc]VÆUYTWZv«�g0` ji�oceT�� g � �[UYg0u�Z]TWp VYg0Zv�Ec]`��¥ce`=�xS�c]f�Sd\YS�T4fWX�UOy
UYT_`a\|V@c]\YXrjk\^c]g0`3ceVÆjkZ��¨j*«oVlUYT���UYT_VYTW`a\YTWb�jnVlj � # '$# � §'
�S�T4V@\^jk\^T4U@T���U@TWVYT_`a\�jk\Yceg0` f�j��[\YX�UYT_V
T_�nTWU�«o\YS�ce`���jkuhg0XE\�\^S[T�fWX�U@UYTW`a\ÆV@c]\^X�jk\^c]g0`�\YSrjk\/c]V/`�T_TWb�T_b}\Yg~b�ceV�\^c]`��0X�c]VYS�cv\ � U@g0p gk\^S�T_U
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�wg0VYV@ceu�Z]T�VYc]\YXrjk\Yceg0`�V_§7
�S�c]V�ce`�f_ZeX�b�T_V�ce` � g0U@p�js\^cegn`�jnuwg0X[\�\^S�Txf_X�UYU@TW`a\>V�\�jk\YX�V�g � \YS�T���UYg0uoy
ZeT_p VYg0Zv�oce`��djn`�b�g � \YS�T�b[c jnZ]g#�0X�T~uwT_\��RTWT_`N\^S�T¢\��¨g �rjnU@\YceT_VW§ ©�`a«�jnf�\^cegn`�V4ce`�cv\^c js\^TWb
ua«}\^S�T;X�VYT_UW£7�xS[T_\^S[TWU�\YS�T_«dce`a�ng0Z]�nT�jnbE�njk`�fWc]`��¢\YS�T��[UYg0u�Z]TWp V@g0Z]�oce`�� ��U@gEf_TWV@V�g0UlVYc]p4y
��Zv«�f_g0pqp�X�`�cefWjk\^c]`��A�xcv\^Si\YS�T�V@«oV@\YTWp¢£��xceZ]Z�b�c]UYT_f_\^Zv«;ce` �rX[TW`�f_TÆ\YS�T/f_X�UYU@TW`a\�V@\�js\^T�g � \^S[T
V@«oV�\^TWp¢§>I/`�fWT�\^S[T�X�VYT_UlS�jnV�\�j��kTW`}\^S�T4ce`[c]\^cejk\^cv�0Tl\^gi\�j �nTqjn`djnf_\Yceg0`À£h\^S�T4V@«oV�\^TWp �xc]ZeZ
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� � £�ce`qj ��jnU@\YcefWX[Z jnU�V�«EV�\^T_p�£oc]\�c]V�cep1�hg0V@VYc]u�ZeT¨\Yg|p;T�jkVYX�U@Tx\YS�T�VYcep;ceZejnUYcv\�«ÆuhT�\��¨T_TW`�\��Rg
VYcv\^Xrjs\^cegn`�VW£a\^S[TW`i\^S[T��"!� �(B$"#%$'&��! #"� �m¦�VYS�g0X[ZebiuwT�U@T���ZejnfWT_bice`;\^S�T � g0UYp8X[Z j|ua«qj�f_g0`�V@\^jn`a\
���hf�S�g0V@TW`�ua«¥\^S�TlV@«oV�\^TWp b�T_VYc��0`�TWU_§.
�S�ceV � g0U@p8X�Zej��xc]ZeZ·£�g � f_g0X�U@VYTn£wuwT|Z]TWVYV�ce` � g0UYpqjk\^cv�0T
\^S�jn`�\^S�T�g0UYc��0ce`rjkZ�g0`�Tn§ %�g��¨T��0TWU_£RuwTWfWjnX�V@T~g � \^S�TiV@X�fWf_TWV@V;UYjk\^c]`���c]`�\^S[Ti`�X�pqT_U^jk\Yg0UW£
j�V@«oV�\^TWp �xceZeZ�uwTip;g0UYTif_g0` � b[TW`a\4ce`�cv\^V8b[g0p�jkce` ��`�g��xZ]TWb��0T~c � c]\ ��`�g��xV4\YSrjk\�cv\8SrjkV
�wTWU � gnUYp;TWb+�¨T_ZeZtc]`¥\YS�T �rjnV�\�\YSrjn`¥c � c]\>SrjnV��hT_U � g0U@pqT_b �hgog0UYZv«0§

SEcep;ceZejnUYZv«0£&\^S�T¥V@X�fWf_TWVYV;U^js\^ce`���ce`�\YS�T¥`oX[pqT_U^jk\Yg0U8f�jk` uwT~UYT���Z jkfWTWb ua« j�f_g0`�V@\^jn`a\
��� �hc � `�g;ce` � g0U@p�js\^cegn`~ceV�j��njkceZ jku�ZeT�jkuhg0XE\�\YS�TlV@«oV@\YTWp +�V4�rjnV@\4�wTWU � gnUYpqjn`�fWTk§¨©4�ajnce`�£�\^S�c]V
� g0U@p8X�Z j �xceZ]Z�uwT�Z]TWVYV�ce` � g0U@p�js\^c]�nT¢\YSrjn`N\YS�T�g0U@c0�0c]`rjnZ�g0`�Tk§ %�g��RT_�0T_UW£/cv\>�xc]ZeZ�b�g�\^S[T
uwTWV@\A�xc]\YS�\^S�Tqce` � gnUYpqjk\^c]g0`3c]\|SrjnV�j*�kjnc]Z jnu[ZeT��luwTWf�jkX�VYTig � \^S�Tqb�ceV�\�jn`[fWT�p;T_\YUYc]fqc]` \^S[T
b�T_`�g0p;ce`rjk\Yg0UW£nj/V@«oV@\YTWp \YSrjk\ � ' � V@TWTW`��nTWU@«8VYcep;ceZejnU&VYcv\^Xrjk\Yceg0`[V'ce`|\^S�T.�rjkV@\J�xc]ZeZouhT�p;g0UYT
fWgn` � b�T_`�\�ce`¥cv\^V>b�gnp�jnc]`+��`�g��xZeTWb��0T�\^Srjn`�j�V@«oV@\YTWp \YSrjk\�SrjnV�`�gk\�T_`�fWgnX�`a\^TWU@TWb�VYcep;ceZejnU
VYcv\^Xrjs\^cegn`�VW§

I/`�fWT&�¨T�Srj��0T/f_g0p>�[ZeT_\YTWb;\^S�T�S�TWX[UYceV�\^c]f�T��njkZeXrjk\Yceg0`;g � \^S�T�V@«oV@\YTWp +�V>T�� �hT_UYceT_`�fWTk£ �RT
ce`a\YTWU��[UYT_\'\^S�c]V�jnV�j�p;T�jnV@X�UYT�g � \YS�T>V�«EV�\^T_p +�V�fWg0` � b�TW`�f_Txce`�c]\YV'b�gnp�jnc]` ��`�g��xZeT_b��0Tn§7
�S�T
� g0U@p8X�Z jkVK��UYT_VYTW`a\YTWbic]` SoTWf_\Yceg0`q¤[§21lU@TWZ]ceTWb4g0`qj�pqTWjnVYX[UYT�g � \YS�T�V@«oV@\YTWp +�V � ) ��� 	 # ' " ) # � c]`
c]\YV�jnu�c]Zecv\^ceT_VW§ /�T�f_g0p1��X[\^T�\^S�c]V�X�`�fWT_U@\^jnce`a\�«iV@cep1��Z]«;ua«�\^j���ce`��~¡D6 ��� ���A������� �	�q§
©"V@«oV@\YTWp \^Srjs\�SrjkV�j'�0UYTWjk\�b�T�jnZ&g � T�� �wTWUYc]TW`�f_T�V@S�g0X�Z]b�Srj��nT8jqZ]g��6X�`�f_TWU�\�jnc]`�\�«~�kjnZ]X�Tn£
jn`�b¥�ocef_T/�0TWU@V^j[§

��=@?�=�� � ��M � � ��MOD �/BED�FrB
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V@«oV�\^TWp �Rg0X�Z]b p;gob�TWZ�\YS�T}T�� �wTWU@\YceV@T jk`�b5�xc]ZeZ]ce`��0`[TWVYV;\^g ce`a\^T_U^jnf�\ � g0U � ' ��� g � \YS�TWV@T
X�V@TWUYV_§ ��`djn`a«�V@c]\YXrjk\^c]g0`�c]`��xS�cef�S}X�V@TWUÆjnV@VYc]V@\�jk`�fWT�c]V�j@�hgnVYVYc]u�ceZ]c]\�«n£w\YS�T�V@«oV@\YTWp �Rg0X�Z]b
\^S[TW` �hT_U � g0U@p{j�f_g0V@\YV�yÓuhT_`�T � \YV;jn`rjnZv«EV@ceV � g0U8ce`a\YTWU^jkf_\^c]`��;�xcv\^S�T�jkf�S g � \^S�T_VYT �hgnVYVYc]u�ZeT
VYgnX�UYf_TWV�g � c]` � g0U@p�jk\Yceg0`�£Ec]`~g0UYb�T_U�\^g4b�T_\YTWU@pqc]`�T �xS�g0p \YgqjkV���§
© � \YTWUxUYT_fWTWcv�oce`��4`�T��6ce` � g0UYpqjk\^c]g0` � U@g0p j�X�V@TWU_£�\^S�TÆV@«oV�\^TWp �Rg0X�Z]b~\^S�T_`�U@TWT_�kjnZ]Xrjk\YT

c]\YV�VYcv\^Xrjk\Yceg0`�£0b�T_\YTWU@pqc]`�ce`��/\YS�TxuhT_`�T � \^VRjn`�b4fWg0V�\^V�g � jnb�b�cv\^cegn`rjnZ[c]`a\^TWUYjnf_\Yceg0`[VW§7�Ó\�p;c0�nS�\
\^X[UY` g0X[\�\Yg3uhT¥jnbE�njk`�\^j��0T_g0X�V8\^gdjnV?� '*) � # � � 	 X[VYTWU�\YS�T~V^jnp;T+
�X�TWV�\^c]g0`À£�ce`�g0U@b�TWU8\Yg
UYT_ce` � gnUYfWTl\^S�T�V@«oV@\YTWp +�V�uwTWZ]ceT � \^Srjk\�\^S�T|ce` � gnUYpqjk\^c]g0`�jkf�
�X�ceU@TWb � U@g0p \^S�T � UYV�\�X�VYT_U/�¨jnV
jnf_fWX�UYjk\^Tk§
©�`�gk\^S�T_U;c]`a\^TWU@TWV�\^ce`���\��xceV@\1��U@TWV@TW`a\^T_b�ua«�\^S[T~f�jnV@T¢g � p8X[Z]\^c���ZeT;X�V@TWUYV;ceV|\^S�T¥`�T_TWb

\^g�urjnZ jk`�fWT�\YS�T@��U@T � T_UYTW`[fWTWV4g � b[c.-hTWUYT_`a\�X�VYT_UYV�c]`�VYcv\^Xrjk\Yceg0`[V�ce` �xS�cef�S�\YS�T@�0gajkZeV8jk`�b
��Zejn`�V�g � \YS�T|�kjnU@ceg0X�VxX�V@TWU@V�ce`a�ng0Z]�nTWb�p;c0�0Sa\xf_g0` �rc]f_\�§ �rg0UxT���jkp>��Z]Tn£�fWgn`�VYc]b�TWU�jqV�«EV�\^T_p
uwTWce`��/X�VYT_b�\^g/b�T_VYc��0`4j�\^TWjnf�S�c]`���VYf�S�T_b�X�Z]T � g0U�j/ZejnU��0TRjnfWjnb�TWp;cefRb�T���jnU@\YpqT_`�\W§�©�Z]ZEgk\^S�T_U
\^S[ce`��0V�uwTWce`���T�
�XrjkZÄ£E\YS�T/�[UYT � T_UYT_`�fWT_Vxjn`�b�f_g0`�V�\^U^jkce`a\^VRg � jA�wTWU@p�jn`[TW`a\ � jnf_X�Z]\�«;p;TWp8uwTWU
p;c0�0Sa\	S�g0Zeb�pqg0U@T<�RTWc��0Sa\�\^S�jn`8\^S�gnVYT>g � j�\^TWp1�wg0U^jnU�«lce`�V�\^UYX[f_\^gnU:�xS�T_`8\^U@«oc]`���\^g�UYTWV@g0Z]�nT
fWgn` �rcef�\^V_§
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ce`a\YTWU^jkf_\^c]g0` �xc]\^S X�VYT_UYV_§��&� \Yg�\^S[ceV �hg0c]`a\�£��¨TqSrj��0T�X[VYTWb ��UYg0u�jnu�ceZ]ceV�\^cef�U@T�jnV@g0`�c]`��¢\Yg
TWV�\^c]p�jk\YT&�xS[T_\^S[TWU�g0UR`�gn\¨\YS�T�uwTW`[T � \YV�g � ce`a\^T_U^jnf�\^c]`��8jnU@T�Z]c0�nT_Z]«�\Yg8g0X[\��RTWc��0S�\^S[T/fWg0V�\^V_§

�S�T>��UYgofWT_b�X�UYT>��UYT_VYT_`�\YTWb�c]`d\YS�ceVÆVYT_f_\Yceg0` ceV|j�
�XrjnZ]c]\^jk\^cv�0T4UYT_f�jnV�\^ce`���g � \^S�c]Vlb[TWfWc]VYc]g0`
��U@g0u�ZeT_p�§"Sog0pqT�V�«oV@\^T_p b�TWV@c0�0`�T_UYV�pqc��0Sa\�fWgn`�VYc]b�TWU�\^S[ceV�j�pqg0U@Tlj�����U@g#��UYcejk\^TÆj ����UYg0jnf�S
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� g0U�f_TWU@\^jnce`qj����[ZecefWjk\^c]g0`8b�gnp�jnc]`�V��8g0U�ce`'�0T_`�TWUYjnZÄ£ab[T��wTW`�b�c]`��lg0`;\YS�TWc]U�g#��c]`�ceg0`[V�UYT��0jnUYbEy
ce`��;Z]g#�0c]f�jnZhjn`�b���UYgnurjnu�c]ZeceV�\^c]f�U@T�jnV@g0`�ce`���§
©�Z]VYg�£ � g0Uxf_TWU@\^jnce`�j����[ZecefWjk\^c]g0`�V_£[\^S�T_UYTlp�j�«~uwTlce`�V@X �;fWceT_`a\�brjs\�j4g0`��xS[cef�S�\Ygqpqj��kT

UYTWjnVYgn`rjnu�Z]T�TWV�\^c]p�jk\YTWV�g � \^S[T|�kjnZeX[TWV�U@T�
�X�c]UYTWb3ua«¢\^S�TA
�Xrjn`a\^cv\�jk\Yc]�0T|pqgob�T_ZÄ§4I/X�U/
�XrjnZ]cvy
\�js\^c]�nT�b�T_fWc]VYcegn`@��UYgofWT_VYV_£��xS�cef�S~c]V¨b�T��hT_`�b�T_`�\�g0`�T_�kjnZeX�jk\^c]`���f_TWU@\^jnce`�u�ce`rjkU@«;fWg0`[b�c]\Yceg0`�V
jnuwg0X[\q\^S�T3X�V@TWU_£�c]Vij�Zec]uhT_U^jnZxV�\^U^js\^T��k« ��U@g#�wg0VYc]`���\^S�jk\i\^S[T�V@«oV@\YTWp c]`�c]\Yc jk\YT�c]`a\^TWUYjnf�y
\^c]g0`�X�`�Z]TWV@V�c]\�SrjkV�UYT�jkVYg0`�\^g}uwTWZ]ceT_�nTi\^Srjs\�ce`a\^T_U^jnf�\^c]g0` �xc]\YS�\^S�c]V�X�VYT_U �¨g0X[Zeb ) � # uwT
VYX[fWfWT_VYV � X�ZÄ§

��`�fWZ]X�b�T_b�ce`�g0X�U�b�TWf_ceVYc]g0`���UYgofWT_VYV�jnU@T|V@g0p;T � jnf�\^g0U@V�T_p>�[Zeg*«0T_b�ce`¢\^S�T 
�Xrjn`a\^cv\�jk\Yc]�nT
f�jkZefWX[Z jk\Yceg0` � �xS�T�\^S�T_UR\YS�TxX�VYT_URSrjkV�\YS�T4��`�g��xZ]TWb��0T�UYT�
�X�ceU@TWbijk`�b1�xS[T_\^S[TWUR\YS�T�X�VYT_URfWjn`
X�`�b[TWUYV�\�jn`[b¢\YS�T�ce`a\^T_U^jnf�\^c]g0`À§ SEce`�f_T/\^S�T_UYTÆceV¨`�g4ce`�b�T��hT_`�b�T_`�\�fWjnZef_X�Z jk\Yceg0`qg � T�� �wTWf_\YTWb
uwTW`�T � \^VRjn`�bqfWg0V�\^VW£ �RT�c]`�fWg0U?�hgnU^jk\YT>\��¨glcep1�hgnU@\�jk`�\�f_g0`�b�cv\^c]g0`�VJ�xS�c]f�S�jnU@T�\^ceT_b;\Ygl\YS�TWV@T
� jnf�\^g0U@V��7�xS�T�\^S�T_U>\^S�T�X�VYT_U>ceV �xceZ]Zece`��Æ\Yg8ce`a\YTWU^jkf_\�jk`�b~S�g��Hcep1�hgnU@\�jk`�\RceV�\^S[T�\�jnV?�;\Yg8uwT
�wTWU � gnUYp;TWb;u�«4\YS�T�V�«EV�\^T_p�§ / T�jkZeVYg�jnZeZ]g�� � g0U�f_Z jnU@c � fWjk\^c]g0`À£ace`;f�jkVYTWV<�xS�TWU@T�\^S[T�V�«EV�\^T_p
� TWT_ZeV&c]\ÀceVtcep1�wg0U@\^jn`a\À\^gxce`a\YTWU^jkf_\&u�X[\&\YS�T�X�VYT_UC�Rg0X�Z]bl`[gn\�uhT�jnu[ZeT�\^gxX�`[b�TWU@V@\�jk`�bA�xcv\^S�g0XE\
� X�U�\^S�T_U�T�� ��Z jn`�jk\^c]g0`À§J
�S�Tlg*�0T_U^jnZ]ZtjnZ0�ng0UYcv\^S�p ceV�V@S�g��x`�ce` �'c��0X�U@T 1[§v¡0§
©�Zv\^S�g0X��0S \YS�TWU@TijnU@Tq`�g�`�X�pqT_UYc]f;�kjnZ]X�TWVÆ\^g�UYT�jkVYg0` �xc]\^S b�X�U@ce`��¥\^S�c]V|b[TWZec]uhT_U^jk\Yceg0`

��U@gEf_TWVYV_£Ec]` � g0U@p�jk\Yceg0`�jnuwg0X[\�\^S[T�X�V@TWU�V@\YceZ]Z[`�T_TWb�V�\^gluhT�X[VYTWb�§K
�S�T�V�«oV@\^T_p pqc��0Sa\�b�T_\YTWUOy
p;ce`�T>\YSrjk\�\^S[T�X[VYTWU�b�goTWV�`�gn\�S�j*�nT�\YS�T���`�g��xZeTWb��0T�cv\�ceV�V@TWT���c]`��|b[X�UYc]`���\^S�Txce`a\YTWU^jkf_\^c]g0`À£
ua«}V@\YTWUYT_gn\�« ��ce`���\^S[TqX�V@TWU|jn`�bdZ jnuwTWZ]Zec]`���f_TWU@\^jnce`dfWZejnVYV@TWVlg �D� jkf_\^VljnVlX�`���`�g��x`d\^g¥\^S�c]V
X�V@TWUlfWZ jkVYVW§�©�Z]\YTWU@`rjk\^cv�0T_Z]«0£t\YS�TqV�«oV@\^T_p fWjn`�b[TWfWc]b�T4\^Srjk\lcv\|b[gET_V|uwTWZ]ceT_�nT�\^S�T;X�VYT_U�SrjkV
\^S[TA��`�g��xZeT_b��0Tlc]\�VYT_T���VW£wTWcv\^S�T_U � U@g0p j4V@\YTWUYT_gn\�« ��ce`���g � \^S�TlX�VYT_U�gnU�ua«¥T��[jnp;ce`[ce`���\^S[T
�rjnV�\lS�ceV�\^g0U�«�g � ce`a\^T_U^jnf�\^c]g0`�V �xc]\YS3\^S�c]V�X�VYT_UW£t\^g¥fWgn`�fWZ]X�b�T�\^Srjs\�\^S�c]V�X�VYT_UA��`�g��xV � jnf_\YV
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\^S�jk\>p8X[V@\�uwT/X�V@TWb¥ce`ib[T_\^T_UYp;ce`�c]`��|\YS�g0V@T�uhT_`�T � \YVxjn`�bif_g0V@\YVW§�SEX�f�S¥b�T_fWc]VYcegn`�V>p8X�V�\�uwT
pqjnb�T�`�gn\xgn`�Z]«�g0`~\^S�TÆurjnV@ceV�g � \^S[TlV�«oV@\^T_p�U�VxfWX�U@UYT_`�\4��U@g0u�ZeT_p4yÓVYg0Zv�oce`��|V@\�js\^Tn£ru[X[\�jnZeV@g
jnf_fWg0U@b�ce`��¢\^g¢\^S�TqS�ceV�\^g0U�«}g � \^S[T�V@«oV�\^TWpVU�V8b�c jkZeg#�0X[T'�xcv\^Sd\^S�TqX�VYT_U�jn`�b�jnfWf_g0UYb�c]`���\Yg
\^S[TlV�«oV@\^T_p�U�V�pqgob�TWZ�g � \YS�TÆX�VYT_U�U�V4��`�g��xZ]TWb��0Tk£ ��UYT � TWUYT_`�fWT_V/jn`[b�jku�ceZ]c]\^c]TWV_§
©�V�p;c �ETWboy�ce`[c]\^cejk\^cv�0T�c]`�\YTWUYjnf_\Yceg0`�uhT_fWg0p;TWV�p;g0UYTA��UYgnpqc]`�TW`a\/c]`3jn`3c]`�fWU@T�jnV@ce`����kjnU@cvy

T_\�«dg � j�����Z]cef�js\^cegn`}jnUYTWjnVW£	ce`�f_ZeX�b�c]`��¢UYg0uwgn\^c]fWVq� 
�g0U�\^T_`��sjnp>�dT_\8jnZÄ§v£�¡
	 	 Wn¦�£�ce`a\^T_ZeZec��0TW`a\
\^XE\^g0U@ce`���� �>jnU@uhT_UYU�«0£�¡
	 	�W����&T_V@\YTWU�T�\ijkZÄ§v£/¡
	 	 W � SoSrjnSNjk`�b ���0T_`�VW£l¡
	 	�W0¦�jn`�b �[Z jn`Ey
`�c]`��}�·ªRX�UYV�\^TWc]`}jn`�b � f �/TWU@pqgk\Y\�£	¡
	 	3S��À©�Z]ZeTW`�£	¡
	 	$��¦�£wc]\�ceV�cep1�hg0U�\�jn`a\ � g0U�b[T_�0T_Zeg#�wTWU@V
\^g�j��0g0c]b�\^S[T ��cv\ � jnZ]ZeV�g � b[TWVYc��0`�c]`���jkb�S�gof|V�«EV�\^T_pqV/�xcv\^S�gnX[\/j;VYg0Z]cebÀ£ ��U@ce`�f_c0��Z]TWbÀ£�\YS�TWgsy
UYT�\^c]f�jnZtV@T_\�g � �nX�ceb�T_Zec]`�TWV_§<
�S[T|U@TWVYTWjnUYf�S�b�TWV@fWUYc]uhT_b�c]`¥\YS�ceV�\YS�TWV@ceVxZ j�«oV�\^S�T �0UYgnX�`�b��Rg0U��
� g0U>\YS�TÆb�T_�nTWZeg���pqT_`a\�g � V@X�f�S�j�����Zec]f�jk\Yceg0`EyÓce`�b[T��wTW`�b�T_`a\.�0X�c]b�TWZ]ce`�T_VW§


�S�T�p;gEb�T_ZH�¨T�Srj��nT>b�T_�nTWZ]g#�hT_b4ceV7�nTW`�T_U^jnZEjn`�b�b�goTWV'`�gn\�U@TWZv«|gn`�jnVYV@X�p1�[\^c]g0`�V�jkuhg0XE\
jn`a«qV��wTWfWc � fÆj����[ZecefWjk\^c]g0`qjnUYTWj[§<I/X�UD�Rg0U��;X�VYT_V�T��EceV�\^c]`��8\^T_f�S�`�c0
�X�T_V � UYg0p b�T_fWceV@ceg0`q\^S�T­y
g0U�«0£wu�X[\ � gofWX[VYTWV�g0`�V?�hT_fWc � f � jnf�\^g0U@V�U@TWZeT��kjn`a\�\^gqV@«oV@\YTWp�y�X�V@TWU/c]`a\^TWUYjnf_\Yceg0`¥\^S�jk\�V@S�g0X�Z]b
uwT¢c]`�fWgnU��wg0U^jk\YTWb ce`a\Yg3b�TWf_ceVYc]g0`EyÄ\^S�T_g0UYT�\^cef~U@T�jnV@g0`�c]`���§ � T¢S�j*�nT �[UYg*�oceb�T_b�c]`�c]\Yc jnZ�VYX��sy
�0T_V@\^c]g0`�V � g0U|S[gR� f_TWU�\�jnc]` � jnf�\^g0U@V�fWgnX�Zeb uhTqcep1��ZeT_pqT_`�\YTWb ce`dg0X�U�p;gob�TWZ·£	u�XE\�«0T�\8\^S[T
� U^jkpqT��¨g0U?�¥UYTWpqjnc]`�V ��T��Eceu�Z]T|T_`�g0X��nS�\^gijkfWfWgnpqp;gEb�jk\^TÆ\^S�T�j�����Z]cefWjk\^c]g0`Ey�V?�hT_fWc � f�`�TWT_b�V
g � V@«oV@\YTWp b�T_VYc0�n`�TWU@VW§
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� T�Srj��0Tlb�TWV@fWUYc]uhT_b�S[gR� \^g4pqj��nT�X[VYTÆg � j4X[VYTWUxp;gEb[TWZ�c]`~b�TWf_ceV@ceg0`�Vxjkuhg0XE\xce`a\^T_U^jnf�\^cegn`
ua«ip;c �ETWboy�ce`[c]\^cejk\^cv�0T�V�«EV�\^T_pqV_§���`+�rjkU@\^c]fWX�ZejnUW£�c]`~g0X�U¨p;gob�TWZ·£ �RT�Srj��0TÆV��wTWf_c � T_bi\^S�T�U@g0ZeT
\^S�jk\4VYS�gnX�Zeb uwT+��Z j�«0T_b�ua«�\YS�T¥X�VYT_U�U�V'�o`[gR�xZ]TWb��nTn£¨ua«�\YS�T~X�V@TWU�U�V1��UYT � TWUYT_`�fWT_V�jkpqg0`��
�wg0VYV@ceu�Z]T8g0X[\YfWg0p;TWV�c]`}jib�g0pqjnce`À£�jn`�b}ua«�\YS�T�X�VYT_U�U�V �xc]ZeZ]ce`��0`[TWVYVx\^g¥c]`�\YTWUYjnf_\ �xcv\^S3\^S[T
V@«oV�\^TWp¢§


�S�T�ceb[T�jqg � X�VYc]`��~j�X�V@TWU�p;gEb[TWZt\^g~b�T�\^T_UYp;ce`�T � � � # � � 	 jiV�«EV�\^T_p VYS[g0X�Zeb�ce`a\^T_U^jnf�\
�xc]\YS~j�X�V@TWU_£rjnV¨g����hgnVYTWbi\Yg � ��� \^g�ce`a\^T_U^jnf�\�£[gnU¨S�g��H\^g8p;gob�c � «8\YS�T�\YT��o\.�0T_`�TWUYjk\^T_b~u�«
jn`�jnX[\^gnp�jk\YTWb¢V@«oV@\YTWp¢£�c]V�jk`�ce`a\YTWUYT_V@\Yce`��>
oX[TWV@\Yceg0` � g0Ux\^S�TlX�VYT_U�p;gEb[TWZec]`��4fWg0p;p8X�`[c]\�«
jn`�b�j�`�g*�0T_Z�f_g0`a\^U@ceu�X[\Yceg0`~g � \^S[ceV��Rg0U���§

��` SETWf�\^cegn` ¤[§ U £Rj�p;T_\YS�gob �>jnV�b[TWVYf_UYc]uhT_b � g0U�fWg0p8u[ce`�c]`���c]` � g0UYpqjk\Yceg0`�jnuhgnX[\8\^S[T
��`�g��xZeT_b��0T/g � j � � ��� " � � X�V@TWU_£[g � X[VYTWU@V>g � jlfWTWU�\�jnc]` � # � 	 ��� # � � � £�jn`[big � jnZ]Z�X�VYT_UYV " ��� �����
� 	 � 
 §7
�TWf�S�`[c0
�X�TWV � g0U�c]`�fWg0U?�hgnU^jk\Yce`���uhgn\YS'�0TW`�T_U^jnZ�jn`�b4V��wTWf_c � fxX�V@TWU�p;gEb�T_Zec]`��/ce` � g0UYpqjsy
\^c]g0`ijkUYT�Zejnf%��ce`��|ce`;\^S�T/Z]c]\YTWU^js\^X�U@Tn§7
�S[T � U^jnp;T��Rg0U?�1�[UYg#�wg0VYT_bice`;\^S�c]VR\YS�TWV@ceV¨U@T���U@TWV@TW`a\^V
j V@g0Zec]b V@\^T���\^g��¨jnUYb�TWV@\^jnu�Z]ceVYS[ce`��}p;T_\^S[gEb�V � g0U'�¨T_c0�0S[ce`��}\^S�T¢UYT_Z jk\Yc]�nT�f_g0`a\^UYc]u�X[\Yceg0`�V
g � \YS�TWV@T~b�c 
hTWU@TW`a\8\�« �hT_V4g � X�VYT_U�pqgob�T_ZÄ£�jk`�b � g0U�b[TWVYc��0`�c]`���V@«oV�\^TWp;V8\^S�jk\ � ��� � � # \^S[T
cep1�wg0U@\^jn`�fWT�g � V?�hT_fWc � fljn`�b��0TW`�T_U^jnZtc]` � g0U@p�jk\Yceg0`ijnV>\^S�TÆV�«EV�\^T_p �0jnce`�V�T�� �hT_UYceT_`�fWTk§
©�brj �[\�jnu[ZeT4V@«oV@\YTWp;V�jkUYT4uhT_fWg0p;ce`��¢p;g0U@T�fWg0p;pqgn`dc]`}g0X�UÆVYgofWc]T_\�«0£C�rjnU�\^c]fWX�ZejnUYZv«�c]`

\^S[T � gnUYp g � jnb�j��[\�jku�ZeT�Sa« �hT_UYp;TWb�cej~V@«oV@\YTWp;V|g0`3\YS�T ��g0U@Zeb �Hceb[T ��T_uN�mª¨UYX�V@ceZ]g��oV?��«
jn`�b � j*«ou�X[U@«0£�Gk¬0¬HG0¦��[X�V@TWU>p;gEb[TWZeV���Z j�«�j8fWU@X�fWcejnZhU@g0ZeT�ce`~V@X�f�S¥V@«oV@\YTWp;VW§ 
�S�T�UYT_VYTWjnUYf�S
b�T_VYfWU@ceuwTWbdce`�\YS�ceV/\YS�TWV@ceV�SrjnVlj~V@\YUYg0`��¢f_g0`�`�T_f_\Yceg0`3\^g~\YS�T�X�VYT_UÆpqgob�TWZ]ce`���fWg0p;p8X�`�cv\�«0£
jn`�b ceV8\YS�TWU@T � g0U@T�S[c0�0S�Zv«�U@TWZ]T_�kjn`a\;ce`�\^S�T¢b�T��0TWZ]g#��p;TW`a\;g � c]`a\^TWZ]Zec��0TW`a\8V�«oV@\^T_pqV;ce` \^S[T
`�TWjnU � X[\^X�U@Tn§
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©�Zv\^S�gnX��0S�c]\'SrjnV�`�gk\�uhT_TW`;j ��U@cepqjnU@« � gofWX�V�g � \YS�T��¨gnU���£a\^S�T>U@TWV@T�jnU@f�Sqb�T_VYf_UYceuwTWb;ce`|\^S�c]V
\^S[TWVYc]V��xceZ]ZhuwT/g � ce`a\YTWUYT_V@\>\Yg8\^S�T�b[ceVYf_g0X�U@VYT�UYT_VYTWjnUYf�S¢fWg0p;p8X�`[c]\�«0§ ��T�jkUYTÆjnb�b[UYTWV@VYc]`��4j
b�c]VYfWgnX�UYV@T ��UYg0u[ZeTWp���g0`[T�ce`��xS�c]f�S¢j4f_g0ZeZejnuwg0U^jk\Yc]�nT4��U@g0u�Z]TWp�y�VYgnZ]�oce`��lVYT_VYV@ceg0`¢uhT�\��¨T_TW`�j
V@«oV�\^TWp jn`�b�jqX�V@TWU�c]V�\YUYTWjk\^T_b�jnV�jqb�cejnZeg#�nX�T�uhT�\��¨T_TW`�\YS�T|\��Rg@�rjnU�\^c]TWVW§.
�S[ceV�b[c jnZ]g#�0X�T
ceV�gn`�TÆce`+�xS�cef�S¢TWcv\^S�T_U.�rjnU�\�«~pqc��0Sa\>\�j �nTlfWg0`a\^U@g0Ztg � b�ceU@TWf�\^ce`��8\^S�T�\�jkV��~jk\�jn`a«i\Ycep;Tn§
©�Zv\^S�g0X��0S �¨Txb�g�`[gn\�Srj��0T�j/b�c]VYf_g0X�UYV@T�pqgob�T_ZÄ£0c]`�\^S�T��¨j�«8\^S�jk\�j/V@«oV�\^TWp Z]c0�kT �¨g0Z]Z jsy

�0T_`d� �xcef�S~jn`[b SEceb�`[TWUW£h¡
	 	 U ¦�SrjnV �'�xc]\YS¥j � gEf_X�V>V�\�jnf%��£�`rjs\^X�UYjnZ�Zejn`��0Xrj �0T/�0T_`�TWUYjk\^c]g0`À£
jn`�b~V@g�g0` �1�RT/b�g�c]`�fWg0U?�hgnU^jk\YT/j|�nTWU@«�urjnV@cef/b�c]VYf_g0X�UYV@T/p;gEb�T_Zhc]`a\^g8g0X[U>g*�0TWUYjnZeZwp;gEb�T_ZÄ£
ua«8�nT_T���c]`�� j}U@TWf_g0UYb g � fWTWU�\�jnc]` jnV��wTWf�\^V4g � \^S�T¥b�cejnZeg#�nX�Tq\YSoX[V � jkUW§8
�S�c]V�ce`�f_ZeX�b�T_V4j
UYT_fWg0U@b�g � \^S�T;`�X�p8uwTWUÆg � \^cep;TWV�\YSrjk\Æ\^S�T;V@«oV�\^TWp-SrjkV|U@T�
�X�TWV�\^T_b�S�TWZ�� � U@g0p \^S[TqX�V@TWU_£
\^S[T�\^c]pqT_V�jk\��xS[cef�S�\YS�g0VYT�ce`a\^T_U^jnf�\^c]g0`�V�\^gog#����ZejnfWTk£[jn`[bq\^S[T�TWV�\^c]p�jk\YTWbqfWg#�0`[c]\^cv�0TxT�
hg0U�\
\^S�jk\�\YS�TWV@T8ce`a\YTWU^jkf_\^c]g0`�V�UYT�
oX[ceUYT_b�g � \YS�T�X[VYTWU_§�ª¨jnVYT_b�g0`�\YS�ceV�ce` � gnUYpqjk\^c]g0`¥jnuwg0X[\4��UYT­y
�oceg0X[V�ce`�V�\�jn`�f_TWVxg � ce`a\^T_UYU@X��[\^c]`��8\^S[TlX[VYTWU_£��¨TlfWgnp>��XE\^T/\^S[TlT_V@\Ycepqjk\^T_b~fWg0V�\�jkVYVYgofWcejk\^T_b
�xc]\YS¥uhgn\YS�TWU@ce`���\YS�TÆX�VYT_U�c]`~\^S�TÆfWX[UYUYT_`a\�V@c]\^X�jk\^c]g0`À§

I/X�U>�oceT�� g � ce`[c]\^cejk\^cv�0T�ceV.��U@cepqjnUYc]Z]«�gn`�T/\^Srjs\ � \^V�X�`[b�TWU �¨S�XEy �>jnUYU@g0ZeZtjk`�b¢ª¨UYg��x` U�V
b�T � `�c]\Yceg0`�g � b[c jnZ]g#�0X�TRce`�cv\^c js\^c]�nT�� �¨S�XEy �>jkUYUYgnZeZrjn`[b4ª¨UYg��x`À£�¡
	 	�W0¦�§�©�Zv\^S�g0X��0S4j �0TW`�T_U^jnZ
p;c �ETWbEyÓce`�cv\^cejk\^cv�0TÆV@«oV@\YTWp �xc]ZeZ'S�j*�nT�\^g¢jnb�g#�E\ljiu�UYgajkb�TWU/�oceT��Æ£&g0X�U � gofWX�V�SrjkV�uhT_TW`dg0`
VYcv\^Xrjs\^cegn`�V'c]` �xS�cef�S�\YS�T>V@«oV�\^TWp ceV�jk\@\^T_p>�[\Yce`���\^g�b�T_fWc]b�TD�xS�T�\^S�T_U�gnU'`�gn\�c]\�V@S�g0X�Z]b8\�j��kT
\^S[T�b�cejnZeg��0X�T�ce`[c]\^cejk\^cv�0T�\^g8jkV��4j 
oX[TWV@\Yceg0`qg � \YS�T�X�VYT_UW§K��`�T_VYV@TW`�f_Tn£rjÆV@«oV@\YTWp \^S�jk\R\^j��nT_V
\^S[ceV�\�« �hTqg � b�cejnZeg#�nX�T�ce`�cv\^cejk\^cv�0T8c]Vlc]` � jkf_\�jnf_\Yc]�0T_Z]« 	 � 
 " ��� � " � � " � � \YS�T;\^jnV��}c]`�c]\Yc jk\Yc]�0Tk£
ua«�V@X��#�0T_V@\^c]`���\^S�jk\8\^S[TiX�VYT_U�VYS�gnX�Zeb�\^j��nTip;g0U@TifWg0`a\YUYg0ZRg � \^S�Ti\^jnV��dua« �0X[ceb�c]`���\^S[T
V@«oV�\^TWp¢§
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I/X�U��¨g0U?�¥fWg0`a\^c]`�X�TWV�j;U@TWfWT_`a\/\^U@TW`�b�g � X�V@ce`��;b�TWf_ceV@ceg0`EyÄ\^S�T_g0UYT�\^c]fÆ\YTWf�S�`[c0
�X�TWV�\^g�p;gob�TWZ
b�cejnZeg#�nX�T;�mTk§F��§v£'����jkb�brj ��«�jn`�b���jn`���VW£�¡
	 	 U ��2'jnT���jn`[b���gnU@�oc]\ �n£&¡
	 	 	ku�� � X�UYUYj�«�jk`�b
�tTWS�`�£JGn¬n¬0¬a¦Y¦­§ ��T'��U@g#�wg0VYT�\^S�jk\lj � jnU��kg��}b[TWfWc]VYc]g0` ��UYgofWT_VYVlpqgob�TWZ'g � b[c jnZ]g#�0X�T �xc]ZeZ
uwT/j����[UYg#��U@c jk\YT � gnURb�cejnZeg��0X�TxVYcv\^Xrjk\Yceg0`[V�\YSrjk\¨V^jk\YceV � «;f_TWU@\^jnce`qfWU@c]\^T_UYcej��zVYTWT=SETWf�\^cegn`i¤[§ �0¦�§
��g��RT_�nTWUW£��¨T�jnZeV@gqc]b�TW`a\Yc � «~f_TWU@\^jnce`¢Zec]pqcv\�jk\Yceg0`[V¨g � \^S�T_VYT|\YTWf�S�`[c0
�X�TWV � g0Uxpqgob�T_Zece`���b�c jsy
Zeg��0X�TWV_§J��`;VYc]\YXrjk\Yceg0`�V�c]`��xS�cef�S4\^S�T_VYT�Zecep;c]\^jk\^c]g0`�V���U@g��nT�\Yg|uwT���UYgnu�ZeT_p�jk\Ycefk£��¨T�VYX��#�0TWV�\
jn`djnZv\^TWU@`rjk\Yc]�0Tk£Àce` � g0UYpqjk\^c]g0`EyÄ\^S�T_g0UYT�\^ceflj�����UYgajkf�Sd\Yg~pqgob�TWZ]ce`��;\^S�T4uwTW`�T � \^Vljn`[bdf_g0V@\YV
g � ce`a\^T_U^jnf�\^c]`����xc]\^S¢j�X�V@TWU�ce`¥j4fWgog#�hT_U^jk\Yc]�nT ��UYg0u[ZeTWp�y�V@g0Z]�oc]`��8VYT_VYV@ceg0`À§
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�S�T�pqjnce`�pqT_VYVYj��0T8\^g~uwT�\^j��nT_` j �¨j�« � UYgnp \YS�ceV�\YS�TWV@ceV_£ �xc]\YS3UYTWV?�hT_f_\Æ\^g�p8X�Z]\Ycvy�j��0TW`a\
V@«oV�\^TWp;VW£tc]V�\YSrjk\/�RT4jnU@T�f�jkZeZec]`�� � g0U�p;g0UYT|V@«o`�T_U��n«�uhT�\��¨T_TW`3\^S�T�p8X�Z]\Ycvy�j��0TW`a\�UYT_VYTWjnUYf�S
fWgnpqp8X[`�c]\�«�jn`�b~\^S[Tlp;c �ET_bEy�c]`�c]\Yc jk\Yc]�0TxU@TWVYTWjnUYf�S¢fWgnpqp8X[`�c]\�«n§K��`¢gnX�U�UYT_VYT�jkUYf�SÀ£	�RTlS�j*�nT
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