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s�VoIc(�$*k-VpE�@gVG&+kWVo<�,�`e$'$�. `%kWVG&NVp(*<-V}Vp(*<WnoVp$*<-V !#<-,t(*)+"aEN<c(*)+"aE�F ] ,m&+Vp(*)+"aEX. ] � Vp(*<�_a`R��6c$*V+yWVo,N�#I��tVp_�E�n ]
Vp&�_aV/<-<-V/<l2 U ('$*k%uSVp&GFH&+IYVp('E ] <-sB@5('&pk uSVp&�E+VG('$�E�Fe< � Z �a� `h&�_c,tEGFHE�(*`R<W,/.%j-L3: �a� `h&�_c,tEGFvE�(*`R<-,g?;��xSM�. ] <-k�Fh<
"-`�)+"a@gVG&�E�(*s�Vo<�Z	f�� ,5k ] &+)+"WsRVp>+�] "c&�EX2
J �] &Bk%(*VK$ F ] >AVo<Wk-V/< Z�&+`��tVG_�E+V3F ] >�k-V/� L�VoI%(*VGE5k-Vp&56c&+`RI�FeI%('$'(*,tE�(*,�)�"-V/< Jc`h$*sRV/<-��`�k-Vp$'$'(*VG& ] <-s ,�`o@B(*V

F ] >5k-V/��L�VoI%(*VGE kWVo,�w5V/)+"-<WVG&+,�Vo"WVo<W,3>+�] & F ] E+`�<-`R��V ��`RI%('$*VDjR�c,tE+Vo��V ,tE+Vo"aE�,�Vp('E !#<c>7Fe<Ws � T�TR��kc(*V
Z�$ FvE�E�>�`h&p����w5daORO�O�kWVG&	J�('&+��F � `���Fekc(z)�n ] &[�[VG&�>+�] s ] <-s%.Sk%(*Vg(*� Z�&+`��tVG_�E	C�� U j � ?7,o2 ] 2�M�VG(z<-sRV/,�VGE+npE
@5('&+kl2�4�(*VNI1Vp(*k-V/< F ] >�k-Vp&KZ�$ FHE�E�>A`e&+� (*<W,tE/Fv$'$'(*Vp&�E+Vo< w�Vo)+"W<-Vp&p,t�c,tE+V/��V ?=Z
V/<aE�( ] � Z�&+` ] <-k 4 ] FH$
Z�V/<c8
E�( ] � :�:�qRO�OSM
VG&+���`Rsh$'(*)+"-V/<�VG(*<WV5uS`h$'$*,tEH�Fe<Wkc(*s�V#! ] E+`R<W`R� (*V��Skc(zV5��Vp&+Ic(*<Wk ] <WsNn ] � w5Vo)+"W<-Vp&+)G$ ] ,tEpVp&	kWVo,
�lV/"c&+,tE ] "%$*,N@5('&+k �] IYVp&�VG(*< J ] <c_aVGE+"-Vp&+<-VpE�,m(z)+"-Vp&+sRV/,mE+Vp$'$'EX2 45(*V Z�$ FvE�E�>A`e&+� uSVp&�> �] seE <-V/IYVo< :=<%> &GFH&+`hE ��.
0g$'E�&GFe,�)+"�FH$'$ � ] <-k ��V/)+"�Fh<c(*,�)+"WVo< j�V/<-,�`h&pV/<��] IYVG& Vp(*<-V/<�jRE+VG&+V/`�� � `�6c>Y�}('E�jS)+"a@�V/<c_ � � VG(*s�V �R�[VG&+s�Vo<Wn �
jaE+V ] Vp& ] <-s ] <-k JWFH&+Ic_RFh��VG&GFh,�n ] & u�(*, ] Vp$'$*Vo< ��Fe"%&p<WVo"W� ] <Ws�k-Vp&�05��@�Vp$'EX2g4�(*ViZ�$ FHE�E�>A`e&+� @ ] &+kWV
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U ('$*k�q �5jRE+V ] VG& ] <Ws 4#Vp& � `�<-noV/6cE+IYVp&+Vo)+"W< ] <-s�Vo< � ('E � ('$'>�V�Vp(*<-Vp&Dk ] &+)+" kc(zV Z�>AVG('$*V�IYVo,�)+"%&�(*VoIYV/<-V/<
jaE�&GFvE+Vosh(*V

(*� uSVp&+sSFh<-s�Vo<WVo<�baFh"c& ] � VG(*<WVo< ,�6YVonp(*Vp$'$*Vo< ! ] >�I�F ] >p�] & kWVo< jaE+Vp&pV/`�� � `�6c>5Vp&�@gVG(�EpVp&�EX.
,�`�k�Fh,�,�< ] <
V/I1V/<c>7FH$'$z,#k-Vp&�jaE+VG&+V/`�� � `�6c>�uS`h$'$*,tEH�Fe<-k%(*s�F ] E+`�<-`R� F ] >�k-Vp&#Z�$ FHE�E�>A`e&+� I1VpE�&�(*VoIYV/<�@�Vp&+k-V/< _RFh<-<l2

3 4 ��65 ���87�� ��495�:�85<;>=15 �?5 �?52@BADCFEG:����49E �

:r� uSVp&+sSFh<-sRV/<-V/<�baFe"%&�@ ] &+k-V/< k%(*V�Ic(*, � <Wk-V � T�TR�D(*<�kWVo< j�`�<-k-Vp&�>�`h&+,�)+" ] <WsR,�IYVG&+Vp(*)+" � �Rx�Vp(*<c8
s�VoI ] <-kWVo<WVo< !5&+IYVG('E+V/< F ] >�kWVo� L�VoI%(*VpE k-Vp& @5(*,�,�Vo<-,�I�Fe,t(*Vp&�E+Vo< U ('$*kcuaVG&GFv&pIYVp('E ] <Ws (*< k-V/� <-V ] V/<
4KJ�L �%Z�&+`��tVG_�E>H&I	JLKMIONFPRQ	NBS8T&U?VXW�I	QOY�TZK�[]\_^2N�J�T8`�Q�N-[�U�N"JXa-Qb\LScN�[b[dN�T�egfih1[jY�JLK�I	Q%YRT#>A`e&�E+sRVp>+�] "c&�EX2S:r< kc(*V/,�Vo�
Z�&+`��mVp_�E�$'(*VoshE k-Vp&�j�)+"a@gVG&+6 ] <c_�ENk-Vp& !5&+I1Vp('E+V/<�<c(z)+"aE ��V/"c& F ] >5k-Vp& Vp(*<-"WVG('E�$'(*)�"-V/< w5V/6c&H�Fh,�Vo<aEGFHE�(*`�<
ua`R<���(*,�,�Vo< �] IYVp&3�BI��tVG_�E+V ] <Wk � Fe��VG&GF�FH_�E�(*`�<-V/<�(*< Vp(*<-V/� ,�Vo��Fe<aE�(*,�)+"WVo< � VGE+nh.1,�`�<-k-Vp&+< F ] >�k-V/�
� <aE�@B(z)�_SVp$*< ] <-k �lVp&+<-V/< uS`�< jaE�&GFHE+V/se(*V/<l. � ('E�kWVo<WVo< k�Fe, &+Vo6%&H�Fe,�V/<SE�(*Vp&�E+V���(*,�,�V/< @��Fe"%&+Vo<Wk VG(*<WVG&
j�n/V/<-V/<-VpyW6%$*`e&GFvE�(*`R< s�Vo< ] E+nGE�@�Vp&+k-V/< _RFe<W<l2	45(*V/,�V jaE�&GFHE+V/se(*V/< $*V/sRV/< >AVo,tEX. (*< @�Vp$*)+"-Vp& w5VG(*"WVo<%>�`h$*sRV
kc(*V � `R<WnoV/6cE+Vh.^� ('E�k-Vp&pV/< � ('$'>AVi�#I��tVp_%E+V ] <Wk � Fh��Vp&GFRFv_�E�(z`R<-V/< &+Vo6%&H�Fe,�V/<aE�(*Vp&�E}@gVG&+kWVo<1.[@ �Fh"c&+V/<-k
k-Vp&�!B<�FH$'�c,�V IYVp&+Vo)+"W<-VpE @�Vp&+k-V/<l2[:=< U ('$*k q�(*,tE},�`e$*)+" Vp(*<-V�jaE�&GFHE+V/se(*V�>+�] & VG(*<WVo< ��VG('$5k-Vp&�n ] &�j�noVp8
<-V/<-V+yW6c$*`h&GFHE�(*`�<iuSVp&�@�V/<-kWVGE+V/<i��(*,�,�V/<-,�I�Fh,t(*,�k�Fv&+sRV/,tEpVp$'$'EX2�4�(*V jaE�&GFHE+V/se(*V &+Vos�VG$'E n ] � U Vp(*,�6c(*Vp$7.�k�Fe,�,
<�Fh)+"�k-Vp&K! ] ,t> �] "c& ] <-s}Vp(*<WVG& � Fe��VG&GF�FH_�E�(*`�< @5(*V � no`�`���V w5V/se(z`R< Fe< 
�Vp&+<-V ] EKVp(*<-V j�V/sR��V/<aE�(*Vp& ] <Wsc.
s�VG_aVo<W<-noVp(*)+"W<-VpEKk ] &+)+"Dk�Fe, � `R<WnoV/6cE �ew5V/se(*`�<�
�.�Fe<WsRV/,tE+` � V/< @5('&+k12
4�(*V � <SE�@5(*)�_�$ ] <Ws�,�`h$*)+"-Vp& jaE�&GFHE+V/se(*V/<�(*,tE�noVp('E�(*<aE+Vo<W,t('u ] <-k�uSVp&�$ Fe<WseE�Vp(*<WV sRV/<�F ] V � Vo<W<aEp<%(*,KkWVo,

 �] ,+Fh����V/<-,�6c(zVG$*,3nG@5(*,�)+"WVo< � VGE+np@�Vp&�_�>�`h&+�DFv$'(*,�� ] , ] <Wk � `�<aE�&+`e$'$ Fv$*sR`h&�('E+"-� ] ,o2 � (*<   (*VG$gk-V/,�4KJ
LB8
Z�&+`��mVp_�Ep,�(*,tE kWVo,�"�FH$*I1.Rkc(*V#jaE�&GFHE+V/se(*V/<�ua`R� ja�c,tE+Vo� �}(�E � ('$�>�V#kWVo,[,�`Rs�V/<�Fe<W<aE+Vo<lkmN"QbT�n�YRJioLN�p�N�TqI&^�N�K�J!r
T�QbTsPR\�VG&�$*Vp&+<-V/<}n ] $ Fh,�,�Vo<12S45(*V/,�V � $ Fh,�,�V�ua`R< �lVp&+<auSVp&�>7Fh"c&+Vo< VG&�$ F ] I%E�V/,/.R@��Fh"c&+Vo<Wk k-Vp&	4 ] &+)+"c>+�] "c& ] <-s
Vp(*<-Vp&3jSnoV/<-V/<-V+yW6c$*`h&/FvE�(*`R<�Fe<-"�Fe<Wk}ua`R< U VG$z`R"-< ] <-s�Vo<�`�k-Vp& U V/,mE�&GFv> ] <-s�Vo<�n ] VG&�$*Vp&+<-Vo<1.�@�Vp$*)+"-VNJc`h$*sRV

\



ua`R< � `R<WnoV/6cE+IYVp&pV/)+"W< ] <-s�Vo< Fh� ,�)+"W<-Vp$'$*,tE+Vo<�n ] &%�[�`R, ] <-s kWVG&�jSnoV/<-V/<-V+yW6c$*`e&GFvE�(*`R<W,+F ] >AsSFhIYV#>+�] "c&�EX2
 -] &^jSnoV/<-V/<-V+yW6c$*`h&GFHE�(*`�<�(*,tE�:=<c>A`e&+��FvE�(*`�<��] IYVG&�kc(*V[kc&+Vp(*kc(*��V/<-,t(*`�<�FH$*VgjaE�& ] _�E ] &lkWVG&�jSnoV/<-V�<-`eE�@�V/<c8

kc(*s%2c:=<}kWVo< !5&+IYVG('E+V/<�k-Vo,gjcJ U � ��x�,tE+Vp$'$'E+V#,t(*)+"�"-Vp&/F ] ,/.Rk�Fe,�, k%(*Vg(*<�jS`e> E;@5FH&+V^&+VvFv$'(*,t(*VG&�E+V/<���Vp&�>rFh"c&+V/<
<-`�)+" n ] ] <-s�Vo<�F ] `�kWVG&�<c(*)+"aE[V���nG(zVo<aE[sRV/< ] sK,t(*<Wkl2e! ] ,�k%(*Vo,�V/� LB& ] <Wk3@ ] &+k-V[(*< k-V/��4KJ
L �%Z�&+`��tVG_�E
Vp(*<-V5qR4 ��� Fh,�VG&�_RFh��Vp&GFKFh<-sRV/,�)+"�F �YEX.hk%(*V	k%(*Vo,�V5qR4 �c:r<c>�`h&+�DFvE�(*`R<Nn ] ,+Fh����Vo<N� ('E�VG(*<WVo� LB&GF ] @�Vp&�E+I%('$*k
kc('&+Vp_�E5$'(*VG>AVp&�EX2
� VoIYV/<�k-V/<�!5&+IYVp('E+Vo<�n ] &�:=<aE+Vosh&GFHE�(*`�<�kWVG&��lVp&p<auaVG&�>7Fe"%&+Vo<3@ ] &+k-V[k�Fe,�ja�c,tE+Vo� n ] &�jSnoV/<-V/<-V+yW6c$*`h&GFH8

E�(*`R< � � �-@gVG('E+Vp& uaVG&�uS`h$'$*,tEH�Fe<Wkc(*shEX2�jS`�@ ] &+k-Vo< kc(*V#"WV ] &�(*,tE�(*,�)+"WVo< U VG@gVG&�E ] <-sR,t> ] <%_%E�(*`�<-V/< n ] &	! ] ,t@BFh"c$
ua`R< � Fh��Vp&GFRFv_�E�(*`R<WVo< k ] &+)+" VG(*< E+"-V/`e&+VpE�(*,�)+" > ] <-kc(*Vp&�E+Vo, � �] E+nG$'(*)�"c_SVp('E+,t_RFH$'_��] $#VG&+,�VpEpnpE � q�� ] <-k k�Fe,
k ] &+)+"�kc(*VK:r<SE+V/se&GFvE�(*`R<�<-`hE;@gVo<Wkc(*s�VBs�VG@g`e&+kWVo<WV3jS)+"c$'(*V � Vo< kWVo, � &+VG(z,m$ F ] >A,5F ] ,gj�V/<-,�`e&�('_ ] <-k !5_�E+`e&�('_
&+VvFv$'(*,t(*Vp&�E � x���2 � yW6YVG&�(*��V/<aEpV�(*< np@�Vp(�uSVp&p,�)+"%(*VokWVo<WVo< U �] &+` ] ��s�V/I ] <WsRV/<l.a(*< kWVo<WVo<�<�Fh)+" k%&+VG(��BI��tVG_�8
E+Vo<1.[VG(*<WVo� �l`�)+"WVG&X.[VG(*<WVo� !BIc&+`e$'$*Vp& ] <-k VG(*<WVo� � $*V/I1V/,tE�('> EX.[sRV/, ] )+"aE @ ] &+k-Vh.�IYVG$zVos�Vo< k ] &+)+" Vp(*<-V
� &�_aVo<W< ] <-s�,t&GFHE+V#ua`R<�TRq � IYVonp(*V/" ] <-s�,t@�Vp(*,�V ��O � kc(*VNJ ] <c_�E�(*`R<W,t>m�Fh"c(*sh_SVp('E#k-V/,3jR�c,tEpV/��,/2
 -] &K�#I��tVp_%E�$*`h_RFH$'(z,m(zVG& ] <Ws�@ ] &+kWVo< uSVp&+,�)+"c(*V/k-V/<-V���Vp&�>rFh"c&+V/< ] <aE+Vp&+, ] )+"aEX.%k%(*VKF ] >�J-Fv&+I-"%(*,tEp`�se&GFh� 8

��Vo< I�Fh,t(*VG&+V/<l2%4�(*Vg(*<aE+VG&+V/,�,m(*Vp&+V/<-k-V/< �#I��tVG_�E+Vg@gVG&+k-V/< k�FeIYVp(-� ('E VG(*<WVo�   `�`����W�#I��mVp_�E�(�u�>A`e&+��FHE�>+�] $'8
$*V/<-k F ] >AsRV/<-`R����Vo< ] <Wk k�Fe,3J-FH&+IW"c(*,tE+`Rsh&GFe��� (*< ] <aE+Vp&p,�)+"%(*Vok%$'(*)+"-V/< J-Fv&+Ic&H�F ] ��Vo< ] <Wk @��Fh"c$*I�Fv&+VG&
� ] Fe<aE�(*,t(*Vp& ] <Ws�s�Vo,�6YVp(*)+"-Vp&�EX2  �] & �l`e_RFv$'(*,t(*Vp& ] <-s�Vp(*<-V/,��BI��mVp_�E+,5@5('&+k k%(*V j�n/Vo<WV�n ] < �Fe)�"-,tEK� ('E#VG(*<WVG&
s�VG&�(*<-s�Vo< U &+V/<-<a@�Vp('E+V�F ] >AsRV/<-`�����V/<l2S!#<W,�)+"c$'(*V � V/<-kD@5('&+k�kc(*V�j�)+"a@�V/<c_�8 � Vp(*s�Vo6Y`R,t('E�(*`�< k-Vp& � Fh��Vp&GF
] <Wk kc(*V U &+V/<-<a@gVG('E+VK,�` uSVp& �Fe<Wk-Vp&�EX.�k�Fh,�,�k�Fe,g"a�c6Y`eE+"-VpE�(*,t(*VG&�E+VN�#I��tVG_�E5,t(*)+"D@B(*V/k-Vp&g>�`h&+�DFvE�> �] $'$*Vo<Wk�(*<
k-Vp& U ('$*k-� ('E�E+V}IYV ��<-kWVGEX2�4 ] &+)+" k-V/<i�[VG&+sh$*VG(*)+" uS`�< � (*,tE+`�se&GFe����Vo<ikWVo,}�BI��tVG_�E+, ] <Wkiua`R< � (*,tE+`e8
sh&/Fh����V/<l.�kc(*V�F ] ,��
Vp('$*Ic('$*kWVG&+< k-Vo,�j�n/V/<-V/<%I%('$*k-,3sRVp@�`�<-<WVo<�@�Vp&+k-V/<l.Y_l�`R<W<-V/<�< ] < � �c6Y`eE+"-V/,�Vo<�>+�] &
kc(*V Z�`�,t('E�(z`R< k-V/,�sRV/, ] )+"aE+Vo< �#I��mVp_�E+,N(*� U ('$*k sRV/��Fe)+"aEN@�Vp&+k-V/<l2  �] � �[Vp&+se$*Vp(*)+" uS`�< � (*,tE+`�se&GFh�}8
��Vo<�@ ] &+kWVo<�nvFh"c$'&+Vp(*)+"-V �[VG&�>7Fe"c&+V/< ] <aE+Vp&+, ] )+"aE ��(*<�� xRq ��@5('&+k�k�Fv&+sRV/,tE+VG$'$'EX.lk�Fh,�,K,t(*)+"ik�Fe,K<WV ] FH&�E�(*sRV
�[VG&�>7Fe"%&+Vo<�k-Vp& ,�`NsRV/<�Fh<-<aE+Vo< 
mVXFH&�E+"���`XuaVp&p, � ,[k%(*,tEGFe<-)/V � Fv$*,	C�F � >+�] & kWVo< �[VG&+se$zVG(*)+" s ] E Vp(*sR<WVGEX2a!5$'8
$*Vp&+kc(*<-s�,^(*,tE�(*� 6%&GFH_�E�(*,�)+"WVo< � (*<W,+FHE+nKk%(*VK"-`�"-V%��F ] >�n/VG('E�_a`R��6c$*V+y%('EH�FHE5`e> E�Vp(*< LB& ] <Wkl.�VG(*< ,�)+"W<-Vp$'$*VG&+V/,
�[VG&�>7Fe"%&+Vo<�� I1Vp(*,�6c(*Vp$*,t@�Vp(*,�V�k-V/< ,tEGFHE�(*,tE�(*,�)+"WVo<���� ����Vo,tEKn ] uaVG&�@gVo<Wk-V/<l2
U ('$*k d�n/Vp(*seE5kc(*V � &+sRV/I-<c(z,�,�V5ua`R< � (z,mE+`�se&GFh����uSVp&psh$*Vp(*)+"-V/<��}('E�E+Vp$*,�� � ��Vo,tEg(*<�!#I-"��Fe<Wse(*sh_SVp('EBkWVG&

s�VG@��Fe"%$'E+Vo<�J-Fv&pI%&H�F ] ��V ] <-kDk-Vp&�� ] Fh<aE�(*,t(*Vp& ] <Ws}kWVG&KJ-Fv&+I-"%(*,mE+`�se&GFh����Vh2
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Vp('$*6%&p`��mVp_�E�fgx kWVo,KjS`R<-kWVG&�>A`e&+,�)+" ] <WsR,�IYVp&+VG(*)+"W,BQ�ORq�@�Vp&+k-V/< Ic('$*kWI�Fh,t(*VG&�E+V���Vp&�>rFh"c&+V/< n ] &5�#(*, ] FH8
$'(*,t(*Vp& ] <-sD_S`���6%$*VpyWVp& j�noV/<-V/<�uaVG&�@�V/<-kWVGEX2
4�Fe, j�n/Vo<WVo<W��`�kWVG$'$�@5('&+kisRV/<-Vp&�(*VG&�EX.Y(*<-kWVo� �}(�E�E+Vp$*,3VG(*<WVG&
"�Fh<-kWsRVp>+�] "c&�E+Vo< � Fe��Vp&/F U ('$zk-VG&#Vp(*<-Vp&5I1Vp$'(*V/Ic(*s�Vo<ij�n/Vo<WVKua`R<�u�(*Vp$*V/< ?7��Vo"%&pVp&+VK" ] <-k-Vp&�EoM�uSVp&+,�)+"c(*V/k-Vp8
<-V/< j�Vp('E+Vo<iF ] >AsRV/<-`R����Vo<D@�Vp&+k-V/< ?7!5_�, ] (*,tE�(*`R<1M�.�kc(*V V/<aE+,�6c&+Vo)�"-V/<-k-V/< Z�`�,t('E�(*`R<WVo<�k-Vp& � Fe��Vp&/F n ]
�tVokWVo� U ('$*k�kc('&+Vp_%E	F ] , kWVo< U ('$*k-k�FHE+V/<}Vp&�&pV/)+"W<-VGE�@5('&+k ? � Fv$'(*Ic&�(*Vp& ] <Ws%M�.SVp(*<-V5s�Vo`���VGE�&�(*,�)+"-V5!#6W6c&+`oy%('8
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?=05<aE+VG&+,�)+"%&�('> EN>+�] &�kc(*V�Z�VG&+,�`R<WVo<auaVG&�(��W_RFHE�(*`�<1M ] <-k   VG(*s�Vos�Vo,tE+V/< F ] >g6c&+`��tVonp(*Vp&�E+V/<�4�FHE+V/<�kc(*V/<aEX2
45(*V
CD(*�}('_�@5('&+k k ] &+)+" Vp(*<-Vh.1F ] >
kWVo< � `�6c>
kWVo, U Vo< ] E+noVp&+,5sRVp&�(*)+"aE+VGEX. � Fe��VG&GF�Vp&�>rFh,�,tEX2-! ] ,5k-Vp&#C (*� ('_
,�`e$'$ :r<c>A`e&+��FHE�(*`�<��] IYVp&Kk-V/< V/��`hE�(*`R<�FH$*V/<  -] ,tEGFe<Wk k-V/, U Vo< ] E+noVp&+,#sRVp@�`�<-<-V/<�@�Vp&+k-V/<l. ] � k�Fek ] &+)+"

q�O



kc(*Vi4�( FH$*`�se>+�] "%& ] <-s Vo<W,�6c&+Vo)�"-Vo<Wk Fh<-n ] 6�Fh,�,�Vo<12 U Vp_RFh<-<aE�$'(*)+"�Vp&+,�)+"a@�Vp&+Vo< Vo��`hE�(*`R<�Fv$*V �! ]� VG& ] <WsRV/<
kc(*VD� `e&�E+Vp&�_SV/<-< ] <Ws ] <-k IYVoVp(*<
 ] ,�,�Vo< ,�`��}('E k-Vo< 4�( FH$*`�sRVp&�>�`h$*s <WVosaFHE�('uY2 45(*V U $'(*)�_�&�(*)+"aE ] <-sc. ] <Wk
,�`R� ('E�k�Fh, �#I��tVp_%E}F ] >gk-V/� k�Fe, U Vo< ] Epn/Vp&�(z<SE+Vp&+,�,�,�V & ] "aEX. ,�`e$'$^VoIYV/<c>7FH$'$*, k ] &+)+" k%(*V U ('$*kWk�FHE+V/<�kWVG&
CD(*�}('_�_RFh��VG&GF I1V/,tE�(*����E @�Vp&+k-V/<l2
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:=<  �] ,+Fe����V/<�Fv&+IYVG('EY� ('E�kWVo<�J�('&+��Vo<N45( Fv$*`RsKf^`R��� ] <c(*)XFHE�(*`�<�ja�c,tE+V/��,Y!#L ?=4�f5j-. U Vp&�$'(*< � �
V/<-<WVo<%$*`R"WVhM
] <Wk�C � 4g! � ?=0gE�E+Vo<%&+V ] E+"1MlIYV/sSFh<-< n ] � �X� 2�4#Von/V/� IYVG& � TRT�T�Vp(*<�Z�&+`��tVG_�E n ] &�j�6%&+Vo)+"WVG&+Vp&�_SV/<-< ] <Wsc2
� �Fh"c&+V/<-k ,t(*)+" k%(*V 4�f5j !�L � ('EDj�6%&+Vo)+"WVG&�(*kWVo<aE�(��-_RFvE�(*`R< ] <-k��auaVG&�(��W_RFHE�(*`R< (*� � (*<�Ic$'(*)�_ F ] >Kkc(*V
� Vp('E+VG&+V/<aE;@5(*)�_�$ ] <Ws kWVo,gIc(*`���VpE�&�(*,�)+"-V/<�! ] E+"-V/<aE�(*,t(*VG& ] <-s�,�,t�c,tE+V/��, � U (*`a:;4 
KIYV/,�)+" �Fv> E�(*shEv.c,tE+V/"-V/<�I1Vp(
k-Vp&�J�('&+��F C � 4g!�� >A`e&+V/<-,t(*,�)+"WV !#<a@�V/<-k ] <-s�Vo< (*� �[`e&+k-Vp&+se& ] <-kl2�!#<c>A`e&+kWVG& ] <WsRV/< ] <-k sRV/6c$ Fh<aEpV
j�)�"S@gVG&+6 ] <%_%E+V�,t(*<Wk�(*<W,�IYVo,�`R<Wk-Vp&+V��
V+y%E ] <�FhI-" �Fe<-sh(*se_aVG(�Ev.�IYVosh&+Vo<WnGE+Vp&�05� >rFh<-siFe< ��&GFH(*<c(z<-sR,�� ] <Wk
��Vo,tE+��FHE+Vp&�( FH$7.�w5`�I ] ,tE+"WVG('E^(*� � (*<�I%$'(*)�_ F ] > @gVo)+"W,�VG$*<Wk-V ] <Wk�sRV/,tEh�`h&�E+V � Fe<��FH$*Vh. � Fh<-k-V/,�,�6c&GFe)�"-V/< ] <c8
FhI-" �Fh<-sh(*se_aVG('E ] <-k 05<aE+Vp&p, ] )+" ] <Ws ua`R< n/VG('E�$'(*)�"-Vo<��[Vp& �Fe<-kWVG& ] <-sRV/< kWVG&�jaE�(*����Ve2

� � DFEH: 6M@C>-:=< >[�96�� D�6
:=<  �] ,+Fe����Vo<�FH&+IYVG(�EKk-V/, jS`R<-kWVG&�>A`e&+,�)+" ] <WsR,�IYVp&+VG(*)+"W,�QRO�q ] <Wk�k-V/, LB&GFek ] (*Vp&�E+Vo<%_S`e$�$*Vos�,K>+�] &�4�&+VG(*k%('8
��Vo<W,t(*`R<�FH$*V U ('$zk�Fe<�FH$'�c,�V ] <Wk �S,m�c<aE+"WVo,�V^@ ] &+k-V^(*� � VG&+I-,tE kWVo,	baFh"c&+Vo, � TRT�TKVp(*< � `e&�_c,�"-`�6}� ('E[k-V/�
�g('E+VG$���:mj%:m� � .�C ��4 � � : � L�.�! � 4 �3:mjc0�!%� :   !��#:m� � (*< � &�$ Fh<-s�Vo< k ] &+)+"WsRVp>+�] "c&�EX.�kWVG&Nua`R< kWVG&
: ��� � ja(*s�<�Fv$-Z�&+`�)oV/,�,t(*<-s�jS`�)G(*VpE;� ] <-k�k-Vp&	LKV/,�VG$�$*,�)�"�FH> E[> �] &�:r<c>A`e&+��FHE�('_�L�:�?=J
L � 2POS2 dc.SJ�L d%2 � 2PxaM ] <c8
E+VG&+,tE��] EpnpE�@ ] &+k-Vh2 � (*<�(*<aE+Vp&p<�FHE�(*`�<�Fv$cI1V/,�VGE+npE+Vo,[Z ] Ic$'('_ ] ��� ('E#�] I1Vp& QRO#��Vp('$*<-V/"-��VG&+<}F ] , � O%�[�Fh<-k-Vp&+<
Vp&�> ] "%&	(*<�>+�] <%>�Vp(*<-s�VG$ Fek-V/<-V/< ] <Wk�)vFS2 � ONVG(z<-sRVp&+VG(z)+"aEpV/<��[`e&�E�&H�FhsRV/<l.a@B(zVKk-Vp&BjaEGFh<-k�k-Vp& ��] <W,mE�(*<��#('8
, ] Fv$'(*,t(*VG& ] <-s ] <-kN!#<�FH$'�c,�V (*<N� (*,�,�Vo<W,�)+"�Fv> E ] <Wk :r<-k ] ,tE�&�(*V ] ��sRV/,�VGE+npE
@5('&+kl2e45(zV	��Fes ] <-s�, ] <aE+VG&�$ FhsRV/<
@ ] &+kWVo<�(*<�VG(*<WVo� U^] )+" n ] ,+Fh����V/<-sRVp>7Fe,�,tE � � \ �72
4BVG& �1Vo"%&+,tE ] "c$l@5FH&5VoIYV/<c>7FH$'$*,#� ('E5k-Vp&K4 ] &+)+"%> �] "c& ] <Ws k-V/,#Z�&GFH_�E�('_ ] ��, � w5Vo)�"-<-Vp&5$*VG&+<WVo< �N�`e&+V/<

] <WkDjSVo"WVo<�
#Fh<�kWVG&[�[Vp&/Fh<-,tEGFv$'E ] <-s�C �FekW)+"-V/< ] <-k ��Vo)+"W<c('_ � T�TRT3IYVGE+Vp('$'(*seEX2 � (*<WV�� `�)�"-Vg$ Fe<Ws3@BFH&+V/<
j�)�" �] $*Vp&�(*<-<WVo< k-Vp&}OR�S2�I%(*, � OS2�baFe"%&+sSFh<-sR,�,tE ] >�V�VG(*<WsRVp$ FekWVo<1.�Vp(*< ja�c,tE+Vo� n ] � ��Vp&+,tE+Vo"WVo< VG(*<%>rFh)+"-Vp&
� `R���DFh<-kW`X@��`e&�E+VG&Y@5(*V �H`�IYVo< 
 `�k-VG&&�X&+Vo)+"aE+, 
 ,�`X@5(*V	Vp(*<}ja�c,tE+V/� n ] &[F ] E+`R��FHE�(*,�)+"WVo< � &�_SV/<-< ] <-sguS`�<
� `R� ('_ ��s ] &+Vo< F ] >�n ] I�F ] V/<l2�C ('E � ('$'>AV kWVG& � `R����Fe<-kW`X@ �`e&�E+VG&�@ ] &+k-V VG(*<WV � Fh��Vp&GF ,�`�sRV/,tE+V ] VG&�EX.
k�Fh,#,t(*VNkc(*V3(*� w#F ] � uSVp&�E+VG('$�EpV/< � `��}('_ ��s ] &pV/< F ] >A<c(*����E ] <-k Vp&�_SV/<-<aEX2Y4KFe,KZ
&GFH_�E�('_ ] � ,tE�(*V � I1Vp(
k-V/< jS)+" �] $*VG&�(*<W<-V/< F ] >
,�V/"c&#6Y`R,t('E�('uaV�w5V/,�`R<�Fe<-nh2

�~IK@C> D �;DFE � DFE ���� D�6
>$<UIKJL8 �96 �`D�6
� � � 032e!#"c$'&�(*)�"-,/.Rbc2RJ�(*,�)+"WVG&X.Rb%2�4BVo<WnG$*Vp&X.%fB2e45&+Vpy%$*Vp&X. � 2 � (*V/�DFh<-<l. � 2 � �`hE+"l.R4N2eZ�F ] $ ] , � � T&Y��X[dN�U�P�N

� KR\�N�U	�iplK-P�N K�T�U HMh�NLNLo���VBT�KM[�
R\LQ$\�n"YRJ H�N"J!a-Q�oLN kBY�iYMI	\�.�(*<�� JLY-oLNLN�URQ$T8PR\��LTqIONFP�JLK�I	Q%YRT)Y n>H�h�NLNLo��
KRT&U	�iplK�P�N��2T&U�N"J!\�I KRT&URQ$T8PH.Y: � � f^`���6 ] E+Vp&�j�)/`�)G(zVGE��R. � `e&�> ] .lL#&�(*V/)+"-V/<c$ Fh<-k1. � T�TRTS.1j�2�x � �Sd%\R2

� x�� 032 !#"c$'&�(*)+"W,/.�b%2gJ�(*,�)+"WVG&X.	4N2	Z�F ] $ ] ,/. � 2 � (*V/�DFh<-< � VGh h�JLY KMo�� I Y VBo-I	QbaRN � T&Y��>[dN�U-P�N�r � K�\�N!U
H&oLN�TqN egfih1[jY�JLK�I	Q%YRTc.g(*<�Ci2 U &GFe��VG&X.-!N2 C�Fe)p(*<aE+`R,�"l.lJ�2�f^`�V/<-V/<�? � &+,�sc2�M �2kXN�\�N�KRJio�� KRT�U�� N�a N�r
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[jYLh�p�N�TqI QbT �LTqION�[b[]Q P�N�T I?H 
R\�ION�p \ ��� ��� � J!Y-o��XY n I �(N � T	��
 H�Ge_H �iT ION�J�T�KMI	QOYRT&K�[��_YRT�n�N�J N�T oLN
YRT � T&Y��>[dN�U-P�N � K�\�N!U H 
�\�ION�p \DK�T�UDVGh h�[]Q	N�UDVBJ�I	Q��go"QOK�[ �iT ION-[$[]QjPMN�TqoLN��OegH������H. U f5j f^`�<c>�Vp&+V/<-)oV
j�Vp&�(*Vo,/.lj�6c&�(*<WsRVp&X.YfgFh� Ic&�(*kWsRVh. � <-sh$ Fe<Wkl. � TRT�T�.1j�2�xR�RT �cq�O � 2

� q�� 032l!#"c$'&�(*)+"W,/.�4�2�Z�F ] $ ] ,o. � 2 � (*V/�DFh<-< � V>S8\ � K �c[�a�YRT � KRp�N�J!K K�W�I	QOYRT N�TZ`�S8J�� Qb\L\�N�T�\ �LKR\LQ	N�J"ION�T
H(`-N�TqN"T�K�T�K�[ 
R\�Np.�(*< ��2%J^�`h&p,tE+<WVG&X.Rb%2 U^] "W�DFh<-<1.h!N2�J-FhI1Vp&X.%Z�2%JWFeIYVp&#? � &+,�s%2�M ��� S8\!I%N�J N�JLW�N�T�T�S8T8P
� �����h.�j�6c&�(*<WsRVp&X. � VG(*kWVG$*IYVp&+sc.�jSVo6%E+Vo� I1Vp& � TRT�T�.lj�2-dRd � � q�2

�9d ��!N2 U FvE�$'(z<-Vp&v.�bc2 U	] )�_S`X@N.�w32 �5] IYVG&X.���2 ��FH&+<%_SVh. � 2 ���`eE+"l. � 2 � (*V/�DFh<-< ��� J!YR\"Y URQ	o ��N�K�I	S8JiN
e a�K�[ S�K�I	QOY�T�� � J!ScION � YRJioiN YRJ�� N�[b[ � N�\LQ PRTqN�U� m.l(*< � JLY-o!�&Y n>I �cN �#" I � �iT I$�%�_Y�T8P�J N�\L\ Y n � ��YRT N-I	Q�o
H&o�Q	N"TqoLN�\�. U kl2-qS.�jcFh< J�&GFh<-)p(*,�)o`%.�f^!N.-! ] sc2 � TRT�T�.�j-2�xRq �v� �cx�q � ��2

� � ��!N2 U FvE�$'(*<-Vp&X.WC 2 �5] E�EX.a��2���FH&+<%_SVh. � 2 ���`eE+"l.cb%2 U^] )m_S`X@N.cw32 �5] IYVG&X. � 2 � (*V/�DFh<-< � VBScI YRplK�I	Q�o
V>T�T&Y�I K�I	Q%YRT�K�T�U�� [ KR\L\LQ �_o�K�I	QOY�T�Y n � �8J!KR\�N_VBoioLN"TqI	\ Q$T HMh YRT I KRTqN�Y�S8\ H�h�NLNLo��a.c(*< � JLY-o��se S8JLYLh�N�KRT
�_Y�T-n&��YRT�HMh�NLNio �'�_Y�p p S8T�Q	o�K�I	Q%YRT KRT&U�((NLo��sT�YM[jYLP�
H. U kl2 � . U^] k�Fe6YVo,tEX.c05<-saFH&+<1. � TRT�T�.�j�2 � � T �
� x�x�2

� Q�� b%2 U^] )�_a`X@N. ��2�� FH&+<c_aVe.�w32 �5] I1Vp&X.
!N2 U FvE�$'(*<-Vp&X. � 2 � �`eE+"l. � 2 � (*Vo��Fe<W< � � KR\�I KRT&U�kBY �!S8\�I
�2N!KMI	S8J N�\Gn�YRJ	� JLY�\�Y U�Q	o)� [jK�\L\iQ��_o!KMI	QOYRTc.#(*<���2 C FvE+` ]+*,�Vp_Y.�Z�2 C�F ] E+<WVG&X.lbc2
�B)oVp$-,('_S`Xu ,FS.
Z�2�jS`���_RF
? � &+,�sc2�M � � JLY-o�� Y n I �cN.�ZYRJLW \ ��Yih YRT/(1e � (+0XH �_e_e1�32 KRT&U � � VB^546�7�8(1H �:9 ���;�H. U kl2 � QRT�x
uS`�< ^2NLo-I	S8J N=<DY�ION�\_n"YRJ VBJ�I	Q��go�Q%K�[ �LTqION�[b[]Q P�N�T oLNp.�jS6c&�(*<-s�VG& �R��Vp&�$ Fes%. U Vp&�$'(*<l. j�V/6cE+V/� IYVG& � TRT�T�. j�2
� T�q � � T���2

�P\ � b%2 U^] )m_S`X@N.���2���FH&+<%_SVh.�w32 �5] IYVG&X.c!N2 U FHE�$'(*<-Vp&X. � 2 � �`eE+"1. � 2 � (*Vo��Fe<W< �>�ZSc[ I	Qbr%^ Q$T8P�S�K�[ �GJ!YR\Lr
Y URQ�o � J!Y-oiN"\L\iQ$T8PH.g(*< � JLY-o!��egH�2V?�ZYRJLW \ ��Yih Y�T � Q%K�[jYLPRScNlKRT&U �GJ!YR\"Y U�
H. � (*<Wk-"-`XuaV/<l. � (*V/k-Vp&�8
$ Fe<Wk-Vh.1j�V/6cE+V/� IYVG& � T�TRTS.1j�2 �X� \ � � QRxS2

� ��� J�2%4#Vp(*<-n/VG&X.cb%2SJ�(*,�)+"-Vp&X.%032S!B"c$'&�(*)+"-,/. � 2 � �`hE+" �2^2N�KRJ�T(Q$T8P Y n � YRplKRQ$T�� NFh�N�T�UMN�TqI � T&Y��>[dN�U-P�NBQbT
H&N�plKRT I	Q	o=< N-I � YRJLW \�.5(*< � J!Y"o!��e S8JLYih�N�KRT@�_YRT�n&�gY�T H�h�NLNLo��A�GYRp p S8T�Q�o!KMI	QOYRT K�T�UB(�NLo��8T&Y�[jYLP�
H.
U kl2 � . U^] k�Fe6YV/,tEX.�0�<-sSFv&+<l. � TRT�T�.1j-2 � T��S\ � � T�TROS2

� T�� b%2�4#V/<-np$*VG& �ZkBK URQ%K�[2kXN9h&J N�\�N�T I K�I	Q%YRT Y nDV>o�I	Qba N'�_Y�TqI Y�S8J!\�.�(*< w32
J�(*,�)+"-Vp& ? � &+,�sc2�M �1� � YRT []Q$TqN��
( �(N e a�Y�[ a-QbTsP#0�� Q$\�I	J!Q �!ScION�U#0C<DYRT�r � JLYLh�J�Q	N-I K�J 
�0�4 TD��^�Q$TqN��_YRpBh�N�T&URQ$S8p Y n��_YRpBh�ScION"J � Q$\LQOYRTc.
� T�TRTS. "aE�E+6 � �R� @5@5@�2 k�FH(72 Vokl2 Fe)h2 ] _ � f��[`�<c$'(*<-V � 2

� � O�� b%214#V/<-np$*VG&X. � 2 � (zVo��Fe<W< �>V>o�I	Qba N kBK�
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��Fe<-<1. � 2   " ] &GF/u�$*VGuY.5:�2KLK` ] &+Vpu�('E+)+"l.5:�2 ��Fe6cE+Vpu�? � &+,�sc2�M � �>K�IOION"J!T kXNLo�YLPRT�Q	I	Q%YRT K�T�U��Lp K�P�N
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� � d � J�2WL3FH$'$'@5('E+nh. � 2 � (*Vo��Fh<-<l. � 2 � �`hE+"l.R��2���FH&+<%_SV � � JLYR\"Y URQ�o��iT�n�YRJ�plK�I	Q%YRT n�Y�J��iT IONFPRJLKMION!U��ZY�JLU!�
KRT&U!� � Y�S8T�U6KRJ 
 kXNio�YLP�T(Q�I	QOYRTc. (*< � JLY-o!��egH�2V?�ZYRJLW \ ��Yih YRT � Q%K�[jYLP�ScN K�T�U � JLY�\�Y U 
v. � (*<-k-"W`e8
uSV/<l. � (zVok-Vp&�$ Fh<-k-Vh.�jSVo6%E+Vo� IYVp& � TRT�T�.1j-2 � Q�q � � Q���2

� �X� ��!N2BL�VoIW"�Fv&+kl. 4N2	Z�F ] $ ] , � VBo-I	QbaRN H 
�\�ION�p I Y �XN"TqN"JLK�ION � Q�N � \ZY n � K�o"QOK�[ ��N�K�I	S8JiN�\ � Q	I � H�N�r
[dNLo-I K��[dNDkXN�\"YM[]ScI	QOY�T%.N(*< U 2 LB('&+`�kl. � 2 � (*Vo��Fe<W<l. � 298;Z�2�j�Vp(*k-Vp$5? � &+,�s%2�M � � Q$\LQOYRT � Y�UMN-[]Q$T8PZKRT�U
� Q$\iS�KM[]Qj` KMI	QOYRT ���h.-:=<��Wy1. � &�$ Fh<-sRV/<l. � `XuY2 � T�TRTS.�j�2 � \eT � � �RQS2

� � Q���!N2�L�V/I-"�FH&+kl.�4�21Z�F ] $ ] ,/.1032Y!#"c$'&�(*)�"-, �:��Qb\L\�N�T�\ �iK�\LQ	N�J"ION��XN�\LQ�o��cI	\LplY U�N-[$[]Q	N�J�S8TsPlS8T&U � KRp�N�J!KRr
\�ION�ScN"J!S8TsP `�S8J VBT�KM[�
R\�NDa�Y�T �>K�I	Q	N"TqION�TsP�N�\LQ�o��cION"J!Tc.g(*< � 2 � uSVp&+,/.�L�2�LB$*`R� Ic('E+nXF�.-�32 �lV/"-��Fe<W<l.
� 298;Z�2�C�VG(z<-noVp& ? � &+,�s%2�M ��� � �ZYRJLW \ ��YLh � Q�[jURa N"JLKRJ � N�Q�I	S8T8PDn S8J�URQ�N � N�URQ `�QbTc. j�6c&�(*<WsRVp&X. � TRT�T�.[j�2
� � \ � � x � 2

� � \ � U 2WLB('&+`�kl. � 2 � (*V/�DFh<-<1. � 298;Z�2�j�Vp(*k-Vp$�? � &+,�s%2�M � � Qb\LQ%YRT 0+� Y U�N-[]Q$TsP#0 K�T�U � Qb\LS�KM[]Qj` K�I	Q%YRT 9 ���h.1(z<��Wy
?=:mj U�� qv8;�RTRQ�O � 8;O �X� 8;�aM�.�jcFh<c_�Eg! ] s ] ,tE�(*<l. � TRT�T�2

� � ��� b%2 � F�Fe,/.X��2v� FH&+<c_aVe. � 2 � (*Vo��Fh<-<l.XCi2Rf^VGE�E+`h$*`c.X!N2af^`h&GFen/nvFS.h4�2hJ-Fv$ F/u�(*s�<�F�.SL�2 � Fen/nvFv&�( �cH&N�p K�T(r
I	Q�o � Y�S8T�U6KRJ�Q	N�\XQ$T �ZSc[ I	Q h1[ NB^ KRTsPRS�K�P�N�\�.l(*< � JLY-o��(e S8J!Yih�N�KRT��GYRT�n8� YRT H�h�NLNLo�� �_Y�p p S8T�Q	o�KMI	QOYRT
KRT&U'(�NLo��8T&Y�[jYLP�
H. U kl2 � . U	] k�Fh61V/,tEX.-05<-saFH&+<l. � TRT�T�.1j-2 � q � � � q���2

� � T��}j�2 � Fv&+IYVo)�_Y.
032��B"c$*Vp& � � Sc[dI	QjPRJ!KRp \mn�YRJ ^ K�T8PRSqK-P�N ��UMN�TqI	Q��go�KMI	QOYRTc.}(*< � J!Y-o�� e S8J!Yih�N�KRT �_YRT�n8�
YRT H�h�NLNLo��B�GYRp p S8T(Q�o�K�I	QOY�T KRT&U'((NLo �8T�YM[jYLP�
H. U^] k�Fe6YV/,mEX.-05<WsSFv&+<l. � T�TRTS.1j�2�qa\ � �cqa\e�S2

� x�O��}j�2 � Fv&pIYV/)�_Y.
032��B"c$*Vp&v. � 2 � �`hE+"l. � 2 � (*V/�DFh<-< � �LT-n"YRJ�plK�I	QOY�T ( �cN�YRJ N�I	Q	o � KR\�N�UlH&NFPRp�N�T I	\mn�YRJ
^ KRT8P�S�K-P�N ��U�N�T I	Q��go�K�I	Q%YRTc.Y(*< ��2%C�FHE+` ] *,�Vp_1.�Z�2%C�F ] Ep<WVG&X.�bc2c�#)/VG$$,(�_S`Xu ,F�.-Z�2cj�`���_RF ? � &+,�s%2�M � � JLY-o��
Y nmI �cN �ZYRJLW \ ��YLh YRT (&e � (�0�H �_e_e � 2 KRT�U � � VB^546� �&(&H ��9 ���;�H. U k12 � QRT�x5ua`R<�^�NLo-I	S8JiN5<DY�ION�\
n"YRJBVBJ�I	Q��go"QOK�[ �iT ION-[$[]QjPMN�TqoLNp.�jS6c&�(*<-s�VG& �R�[VG&�$ Fhsc. U Vp&�$�(*<l.1j�V/6cE+V/� IYVp& � T�TRTS.�j-2 � �a\ �cx�ORxS2

� x � � U 2 � VG(*sh$7.cw32 � `�)+"1.%C 2%Z�`e$�$*VG>AVG�c,/.cbc2a4#Vo<WnG$*Vp&X.���2R��2cL�`%`h$ � �m[dN�T�YLh1I	Q�o � Y U�N-[]Q$TsP K�T�U kXN�T&U�N�J�QbTsP
nLJLYRp �iplK-PMNZH&N���ScN�T oLN�\ ( K�W�N�T � 
 K'2DK�T�U � 2 N-[jU �_K�p�N�JLKv. (*< ��2�J^�`h&+,mE+<WVG&X.�b%2 U^] "-��Fh<-<l.
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kXNLo�YRT�\�I	J!Sco-I	Q%YRTc.l(*< �ZYRJLW \ ��Yih � Qb\LQ%YRT 0� Y U�N-[]Q$T8PlKRT�U � Qb\LS�KM[]Qj` K�I	Q%YRTc. � &�$ Fh<-s�Vo<1. � `XuY2 � TRTRTS.-j�2
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� x � � b%2
J (*,�)+"WVG&}Fh<-k � 2 � �`eE+"�Fh<-k � 2 � (*V/�DFh<-< �@�_Y�p �!QbT�QbTsP H�I K�I	Q$\�I	Q	o"\ � Q�I � H&N�plKRTqI	Q�o < N-I � YRJLW \
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� x�Q�� w32 � `�)+"l. U 2 � Vp(*se$7.#C 2BZ�`e$'$*Vp>�Vp�c,/.��
2 ��2�L�`�`e$7. � 2 � (*V/�DFh<-< � V �XN�Y�p N�I	J!Q�o VGh h�JLY KMo�� I Y
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�\LQb\ Y n	�Lp K�P�N�\
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`h$'$*Vp>�Vp�c,o. U 2 � Vp(*se$7. ��2H��2SL�`�`e$7. � 2 � (*Vo��Fh<-< � �_KM[]Q �!J!K�I	QOY�T Y n 2DKRT&URr �cN-[jU �GKRp�N�JLK
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 �LTqION�J�T&K�I	Q%YRT�KM[C�_Y�T-n�N�J N�T oLN�YRT
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� T�TRTS.1j�2 � � � � � T � 2

� x������32	C Vp&+ne.�J�2 � $ Fh<-k�FH$*` ] ,�,t(7.	4N2�Z�F ] $ ] ,/.[� 25�B,tE+Vo< �<VBo-I	Qba N Kih h�J!Y K�o�� n�Y�J �qY�[jYLPRJ!Kih �sQ	o�T�Y�T(r
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� x�T�� Z�2
C �`�,�,�<-VG&X. C 2l� `e$'>�. Z 2l� Vp(*Vp&�(*)+"l. � 2 � (*V/��Fe<-< ��V �GYRT I	JLY�[1H�I	J�Sco-I	S8JiNXn"YRJlKRT 4 �!\�N�J�a�KMI	QOYRT
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Merkmalberechnung

Merkmalberechnung
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Sprachmodell 1

Sprachmodell 2

Sprachmodell I

Trainingskorpus

Klasse I

Klasse 2

Klasse 1

Validierungsmenge

1. Schritt

Auswahl einer Phrase

jede Klasse

Neutraining der Sprach-

modelle mit erweiterter

Trainingsmenge

Neubewertung der Vali-

dierungsmenge mit neuen

Sprachmodellen; eventuell

unguenstiger Phrasen

Zurueckweisung einiger 

aus Trainingskorpus fuer

naechste Iteration

Erkennungsrateletzter Schritt
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Vorverarbeitung (WE)
Vorverarbeitung (PROS)

integrierte WE + Prosodie

Ausdünnen von WHG’s

F0, usw.

Prosodiemodul
Grenzen, Akzente, Satzmodus

Emotion

normaler Verlauf

Syntax Semantik Transfer Dialog

Ja Nein
Emo- tion

z.B. Klärungsdialog

WHG + prosd. Info

Energie

Sprachsignal

WHG
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