
!"#$%&'('$&)*&+),&+"-.(*&+'&%)$/)0""('&%.)
12"-2'"3)$/)(4")56-$7"*&)809)*&+)809:8);-$<"#(.

!"#$"%&'(#)*#+,%*-+%./"$"%0"-*)12
!"#"$%&'()(*+,-&".)/0/1/(2&34.05(+)0/6&78&9:0.;1+<-

;71+=*+:>0:0*?@,-2&AAA@0:0*?@,-&
&&&&&&AAA@*B0?+7C(,/@7+<&

8=.(-*#(

D-( &$E" & *.: &$E"#$& ?+7C(,/) & *+( & ,7.,(+.(: &A0/- & /-( &
+(,7<.0/07.&*.:&0./(+?+(/*/07.&78 &B1=/0?*+/6&F8*,(G/7G8*,(&
*.: & +(B7/(H & B((/0.<)@ & &I0/-0. & /-()( & ?+7C(,/) & A( & -*5( &
:(5(=7?(: & /-( & 87==7A0.<J & F!H & *. & 0.8+*)/+1,/1+( & 87+ &
+(,7+:0.< & B((/0.<) & 1)0.< & B1=/0?=( & B0,+7?-7.() & *.: &
,*B(+*)K & F3H & * & 7.( & -1.:+(: & -71+2 &B*.1*==6 & *..7/*/(:&
B((/0.<&,7+?1)K&FLH&*&.1B;(+&78&/(,-.0M1()&87+&0.:(N0.<2 &
*.: & )1BB*+0O0.< & 78 & B((/0.< & 50:(7) & 1)0.< & *1/7B*/0,&
)?((,- & +(,7<.0/07. & *.: & ,7B?1/(+ & 50)07.2 & *.: & FPH & * &
(N/(.)0;=( & 8+*B(A7+Q & 87+ & ;+7A)0.<2 & *.: & )(*+,-0.< & 78 &
B((/0.< & 50:(7)@ & I( & <05( & *. & 75(+50(A & 78 & /-( & 5*+071)&
/(,-.0M1() &:(5(=7?(: & 0. &$E" & FB*0.=6 & 0.57=50.< & 8*,(G/7G
8*,(&B((/0.<)H2&/-(0+&0./(<+*/07.&0./7&71+&B((/0.<&;+7A)(+&
8+*B(A7+Q2 & *.: & 81/1+( & ?=*.) & 87+ & $E"#$ & F$1<B(./(: &
E1=/0?*+/6&"./(+*,/07.&A0/-&#0)/*./&$,,())H2&/-(&87==7AG1?&
?+7C(,/&/7&$E"@&D(,-.0,*=&*.:&;1)0.())&0.87+B*/07.&+(=*/(:&
/7&/-()(&/A7&?+7C(,/)&,*.&;(&871.:&*/&AAA@*B0?+7C(,/@7+<2 &
+()?(,/05(=6&7.&/-(&R,0(./080,&*.:&S1)0.())&?7+/*=)@

>?)9&(-$+6#('$&

3$"# % /4" % )*1/ % 5"6 % 7"*#1 % #"1"*#84 % 9-/"#"1/ % 9- % #"8'#+9-:;%
*#849$9-:;%*-+%#"/#9"$9-:%'5 %B((/0.< &50:(7) &4*1% 9-8#"*1"+%
19:-9598*-/)7<%=491%91%+("%/'%>*?'#%+#'@1%9-%4*#+6*#"%8'1/1;%
*$*9)*A9)9/7 % '5 % A#'*+A*-+ % B5'# % #">'/" % >""/9-:1C; % *-+%
8'-8"#-1 % A7 % 8'#@'#*/9'-1 % *A'(/ % #"8'#+ % D""@9-:% B*(+9/9-:%
+"8919'-E>*D9-:;% %8'#@'#*/"%>">'#7;%*-+%8'>@)79-:% %69/4%
#":()*/'#7%#"F(9#">"-/1;%*>'-:%'/4"#1C<%

G""/9-:1 % @)*7 % * % 8#(89*) % #')" % 9- % /4" % :"-"#*/9'- % '5 % 9+"*1;%
+'8(>"-/1; % #")*/9'-149@1; % *-+ % *8/9'-1 % 69/49- % *-%
'#:*-9H*/9'-< % =4" % 6"*)/4 % '5 % 9-5'#>*/9'- % "I84*-:"+ % 9-%
>""/9-:1;%4'6"$"#;%91%'5/"-%)'1/%A"8*(1"%4(>*-E-'/"%/*D9-:%
'5 % >""/9-: % >9-(/"1 % 91 % 1(A?"8/9$" % *-+ % 9-8'>@)"/" % *-+%
8*@/(#"1 %'-)7 %* % 5#*8/9'- %'5 % /4"% 9-5'#>*/9'-< %J(+9'E$91(*)%
#"8'#+9-:%'5 %>""/9-:1% 91 % /4"#"5'#" %*//#*8/9$"; %A(/ % )"*+1% /'%
>*-7%@#*8/98*)%84*))"-:"1;%5#'>%/4"%9-5#*1/#(8/(#"%/'%#"8'#+%
/4" %>""/9-:1 % /' % /4" % *#849$*); % 9-+"I9-:; % *-+ % #"/#9"$*) % '5%
#")"$*-/%>""/9-:%1":>"-/1<%K9$"-%/4"%-(>A"#%'5%>""/9-:1%9-%
>'1/ % '#:*-9H*/9'-1; % "55989"-/ % *-+ % "55"8/9$" % #"8'#+9-: % *-+%
*88"11%/'%>""/9-:%$9+"'1%91%'5%"I/#">"%9>@'#/*-8";%>*D9-:%
#"1"*#84%9-%8'-/"-/EA*1"+%9-+"I9-:%*-+%#"/#9"$*)%'5%>""/9-:%
$9+"'1%*-%9>@'#/*-/%#"1"*#84%*#"*;%-'/%'-)7%A"8*(1"%'5%9/1%

@'/"-/9*) % 9>@*8/; % A(/ % *)1' % A"8*(1" % 9/ % #"F(9#"1% 8'>A9-9-:%
#"1"*#84 % 9- % 1"$"#*) % +9189@)9-"1 % B"<:<; % 1@""84 % #"8':-9/9'-;%
8'>@(/"#%$919'-;%"/8<C<

L-%/491%@*@"#;%6"%+"18#9A"%/4"%JGL%@#'?"8/<%JGL%+"*)1%69/4%
>""/9-:%$9+"'1%/4#'(:4'(/%/4"%>"+9*%@#'+(8/9'-%84*9-M%5#'>%
>'+")9-: % '5 % >""/9-:1; % /' % #"8'#+9-: % 9-5#*1/#(8/(#" % *-+%
#"8'#+9-:;%/'%>()/9>'+*);%*(/'>*/98%9-+"I9-:;%#"/#9"$*);%*-+%
A#'619-:%'5%>""/9-:%$9+"'1<%N"%:9$"%*%:"-"#*)%'$"#$9"6%'5%
"*84%'5%/4"%8'>@'-"-/1%*A'$"%*-+%+918(11%(1"%'5%1(84%JGL%
/"84-')':9"1 % 69/49- % /4" % A#'619-: % 5#*>"6'#D % 6" % 4*$"%
+"$")'@"+; % 64984 % *))'61 % A#'619-:; % 1"*#849-:; % *-+%
1(>>*#9H*/9'-%'5%>""/9-:%$9+"'1<%=4"%:'*)%'5%/491%@*@"#%*-+%
9/1%>*9-%8'-/#9A(/9'-;%/4"#"5'#";%91%/'%:9$"%*-%'$"#$9"6%'5%/4"%
/"84-')':9"1%+"$")'@"+%9-%/4"%@#'?"8/,%*-+%/4"9#%9-/":#*/9'-%
9-%/4"%A#'61"#%5#*>"6'#D<%

!"@*("+)A$-BC)0")*/"+%>""/9-:%#''>%@#'?"8/1%9-8)(+"%%%O,E
P;%Q; %,2E,Q;%2R;%2Q;%2S;%P2;%PST; %*-+%'/4"#1<%.'>"%6'#D1%
5'8(1%(1"%@'#/*A)"%#"8'#+"#1%B"<:<;%OPSTC;%'/4"#1%5'8(1%'-)7%'-%
1@""84%B"<:<;%2UTC;%'#%'-%@*#/98()*#%/7@"1%'5%>""/9-:1%B"<:<;%
OQTC< %3/4"# %@#'?"8/1 %*#" %@*#/98()*#)7 % 5'8(1"+%'-%>'+")9-:%
B"<:<;%OUTC;%)*A")9-:%B"<:<;%OST;%'#%$9+"'%8*@/(#"%B"<:<;%O2VTC<%
=4"%JGL%@#'?"8/W1 %8'>@'-"-/1 %A(9)+%'-%*-+% 9>@#'$"%/4"%
1/*/"E'5E/4"%*#/%9-%>*-7%*#"*1<%.9-8"%/4"%:'*)%'5%/491%@*@"#%91%
/'%:9$"%*%:"-"#*)%'$"#$9"6;%4'6"$"#;%6"%#"5"#%/4"%9-/"#"1/"+%
#"*+"# % /' % 1@"89598 %JGL%@(A)98*/9'-1 % B*$*9)*A)"%*/ % OXTC % 5'#%
+"/*9)1 %'-%4'6%1@"89598 %/"84-9F("1%+"$")'@"+%69/49-%JGL%
+955"#%5#'>%#")*/"+%6'#D<%

D? ) 9EFG!,05EG5:)055G9EH)!110F)I)
809)J1!;,F

=4#"" % 1/*-+*#+9H"+ % >""/9-: % #''>1 % 6"#" % +"19:-"+ % *-+%
8'-1/#(8/"+%*/%JGL%@*#/-"#1%LYLJZ;%=[3%*-+%/4"%\-9$"#19/7%
'5%]+9-A(#:4< %=4"1"%#''>1; %64984%6"#"%+"19:-"+%5'#% /4"%
#"8'#+9-:%'5%$9+"'1%'5%5'(#%@"#1'-%>""/9-:1;%*))%8'-/*9-"+%*%
1"/ % '5 % 1/*-+*#+9H"+ % #"8'#+9-: % "F(9@>"-/% B@)(1 % *++9/9'-*)%
8*>"#*1;%>98#'@4'-"%*##*71;%*-+%A9-*(#*)%>*-9D9-1CM

! V % 8*>"#*1M % U % @#'$9+9-: % 8)'1"E(@ % $9"61 % '5 % /4"%
@*#/989@*-/1;%P%@#'$9+9-:%*%$9"6%'5%/4"%64')"%#''>

,J%)*#:"%-(>A"#%'5%*#/98)"1%/4*/%+"18#9A"%/"84-98*)%+"/*9)1%9-%+"@/4%4*$"%
A""- % @(A)914"+ % A7 % /4" %JGL % @#'?"8/ % *-+ % *#" % *$*9)*A)" % 9- % /4" % @#'?"8/%
6"A19/"%5'#%#"*+"#1%9-/"#"1/"+%9-%>'#"%+"/*9)1<%

,

http://www.amiproject.org/
http://www.amiproject.org/
http://www.idiap.ch/
mailto:bourlard@idiap.ch


! ,2 % >98#'@4'-"1M % U % )*@") % >98#'@4'-"1 % B'-" % @"#%
@*#/989@*-/C%*-+%*-%^E")">"-/%89#8()*#%>98#'@4'-"%*##*7%

! Y*/*%@#'?"8/'#%8*@/(#"%B_KJC

! N49/"%A'*#+%8*@/(#"%+9:9/*)%@"-%8*@/(#"

T0<1+(&!J&D6?0,*=&$E"&0.)/+1B(./(:&B((/0.<&+77B&)(/1?2 &
0./(<+*/0.< & *.: & )6.,-+7.0O0.< & P & ,=7)(G/*=Q0.< &
B0,+7?-7.()2 & P & =*?(= & B0,+7?-7.()2 & ! & ,0+,1=*+ & UG
B0,+7?-7.(&*++*62&P&,=7)(G50(A&,*B(+*)&F1.:(+.(*/-&/-(&
,0+,1=*+ & B0,+7?-7.( & *++*6H2 & L & B0:G50(A & ,*B(+*)2 & 7.(&
,*?/1+(: & ?+7C(,/7+ & ),+((.2 & ,*?/1+(: & A-0/(;7*+: & *,/050/6 &
*.:&,*?/1+(:&?(+)7.*=&.7/()@
=4"%>""/9-:%#''>1%6"#"%(1"+%/'%#"8'#+%/4"%JGL%G""/9-:%
`'#@(1%B@(A)98)7%*$*9)*A)"%*/ %4//@Maa8'#@(1<*>9@#'?"8/<'#:C;%
64984%8'-191/1 %'5 %,RR%4'(#1%'5%>""/9-:%#"8'#+9-:1<% %=4"%
8'#@(1 % 9-8)(+"1 % >*-(*))7 % @#'+(8"+ % '#/4':#*@498%
/#*-18#9@/9'-1%'5%/4"%1@'D"-%+9*)':("1;%*)9:-"+%*/%/4"%6'#+%
)"$")%69/4%/4"%8'>>'-%/9>"%)9-";%*-+%*--'/*/9'-1%+"18#9A9-:%

@*#/989@*-/ %A"4*$9'(#%+(#9-:% /4" %>""/9-:12% B"<:<; %+9*)':("%
*8/1b % /'@98 % 1":>"-/*/9'-b % "I/#*8/9$" % *-+ % *A1/#*8/9$"%
1(>>*#9"1b%-*>"+%"-/9/9"1b%)9>9/"+%5'#>1%'5%4"*+%:"1/(#";%
4*-+ % :"1/(#"; % *-+ % :*H" % +9#"8/9'-b %>'$">"-/ % *#'(-+ % /4"%
#''>b%">'/9'-*)%1/*/"b% )'8*/9'-%'5% /4"%4"*+1%9-%/4"%$9+"'%
5#*>"1C<%

=4"%8'#@(1%8'-191/1%'5 % /6'%/7@"1%'5%>""/9-:1M%B,C %+"19:-%
18"-*#9'%B*@@#'I<%2aP%'5%JGL%8'#@(1C;%B2C%5#""%/'@98<%L-%/4"%
+"19:-%18"-*#9';%"*84%:#'(@%'5 % 5'(# %@*#/989@*-/1 %4*+%5'(#%
>""/9-:1 % *-+%:9$"-% /*1D1% /' %8'>@)"/" %A"/6""-%>""/9-:1<%
Z*#/989@*-/%#')"1%6"#"%+#9$"-%9-%#"*)E/9>"%A7%">*9)1%*-+%6"A%
9-5'#>*/9'-<%=491%8'-/#')%>*+"%9/%"*19"#%/'%(-+"#1/*-+%/4"%
8'-/"-/ % '5 % /4" % >""/9-:1; % "-*A)"+ % /4" % 8'-1/#(8/9'- % '5%
'-/')':9"1; % *-+ % /4" % A(9)+9-: % '5 % '(/8'>" %>"*1(#"1 % B"<:<;%
@#"5"##"+%+"19:-%'(/@(/C<%=4"%>""/9-:1%*#"%*)1'%#"@)98*A)";%
"-*A)9-:%171/">E)"$")%"$*)(*/9'-1<%c#""%/'@98%>""/9-:1%6"#"%
-*/(#*))7%'88(##9-:%>""/9-:1%9-%*%#*-:"%'5%+'>*9-1<%

=4" % @#'?"8/ % *)1' % 5(#/4"# % +"$")'@"+ % [d= % B[L=] % dGe%
='')D9/C;%*-%'@"-%1'(#8"%dGeEA*1"+%9-5#*1/#(8/(#"%5'#%/4"%
*--'/*/9'-%*-+%>*-*:">"-/%'5%>()/9>'+*)%#"8'#+9-:1<%[d=%
8'-191/1 % '5 % )9A#*#9"1 % 5#'> % 64984 % (1"# % 9-/"#5*8"1 % 5'#%
*--'/*/9-:%*-+%1"*#849-:%*--'/*/9'-1%'5%>()/9E>'+*)%+*/*%
1"/1 % 8*- % A" % "*19)7 % A(9)/< % N9/49- % JGL; % -"6 % /'')1 % 5'#%
*--'/*/9'- %6"#" % 8#"*/"+; % 5'# % 9-1/*-8" % 5'# % +9*)':(" % *8/1;%
-*>"+%"-/9/9"1;% /'@98% 1":>"-/*/9'-;% 1(>>*#9H*/9'-; %*-+%*%
:"-"#98%/9>"E*)9:-"+%8'+"#%*-+%+91@)*7<%%

K?)8,:91LM9F,8N);!1J5FF9EH

JGL % 6'#D % 9- % *(+9'E$91(*) % @#'8"119-: % 6*1 % @#9>*#9)7%
8'-8"#-"+ %69/4 % /4" % +"$")'@>"-/% '5 % *):'#9/4>1% /4*/ % 8*-%
*(/'>*/98*))7%*-16"#%"*84%'5%/4"%5'))'69-:%F("1/9'-1%5#'>%
/4"%#*6%*(+9'E$9+"'%1/#"*>1M
! N4*/ % 4*1 % A""- % 1*9+ % +(#9-: % /4" % >""/9-:f % B.@""84%

#"8':-9/9'-C
! N4*/ % *8'(1/98 % "$"-/1 % *-+ % D"76'#+1 % '88(# % 9- % /4"%

>""/9-:f%Bg"76'#+%1@'//9-:C
! N4' % *-+ % 64"#" % *#" % /4" % @"#1'-1 % 9- % /4" % >""/9-:f%

Be'8*)9H*/9'-%*-+%/#*8D9-:C
! N4'% 9- % /4"%>""/9-:% 91 %*8/9-:%'# % 1@"*D9-:f% B.@"*D"#%

/#*8D9-:C
! !'6%+'%@"'@)"%*8/%9-%/4"%>""/9-:f%BK"1/(#"%*-+%*8/9'-%

#"8':-9/9'-C
! N4*/ % *#" % /4" % @*#/989@*-/1W % ">'/9'-1 % 9- % /4" %>""/9-:f%

B]>'/9'-C
! N4"#"%'#%64*/%91%/4"%5'8(1%'5%*//"-/9'-%9-%>""/9-:1f%

Bc'8(1%'5%*//"-/9'-C<

F7""#4)-"#$%&'('$&C%J(/'>*/98% /#*-18#9@/9'-%'5 %1@""84%9-%
>""/9-:1%91%'5%8#(89*)%9>@'#/*-8"%5'#%/*1D1%1(84%*1%>""/9-:%
*-*)7191;%8'-/"-/%*-*)7191;%*-*)7191%'5%+9*)':("%1/#(8/(#";%*-+%
1(>>*#9H*/9'-<%%

2%['/%*))%,RR%4'(#1%'5%>""/9-:1%4*$"%A""-%>*#D"+%69/4%*))%
D9-+1%'5%*--'/*/9'-1%B"<:<;%)9-:(91/98%*--'/*/9'-1%8'$"#%VRh%
'5%/4"%8'#@(1C<%

2

http://corpus.amiproject.org/


JGL%+"$")'@"+%171/">1%5'#% /4"%/6'%/7@"1%'5%>98#'@4'-"%
8'-59:(#*/9'-1 % 9- % /4"% 9-1/#(>"-/"+%>""/9-: % #''>1% B8)'1"E
/*)D9-: % 4"*+1"/ % >98#'@4'-"1 % *-+ % /*A)"/'@ % >98#'@4'-"%
*##*71C;%5'8(19-:%'-%/4"%4"*+1"/%>98#'@4'-"%8'-+9/9'-1%/'%
+"$")'@% 8'#" % *8'(1/98 %>'+")9-: % *@@#'*84"1; % A(/ %69/4 % *-%
'$"#*))%'#9"-/*/9'-%/'%/*A)"/'@%>98#'@4'-"%*##*71;%64984%*#"%
)"11 % 9-/#(19$"< % L- % @*#/98()*#; % /4" %JGL % 1@""84 % #"8':-9/9'-%
"55'#/ %4*1%*++#"11"+%1"$"#*) % #"1"*#84% 911("1% 9-8)(+9-:% /4"%
5'))'69-:M

! G98#'@4'-" % *##*7 % A"*>5'#>9-:M % 59)/"#9-: % *-+%
8'>A9-9-: % /4" % 9-+9$9+(*) % >98#'@4'-" % 19:-*)1 % /'%
"-4*-8"%19:-*)1%8'>9-:%5#'>%*%@*#/98()*#%)'8*/9'-%B*-+%
1(@@#"119-:%8'>@"/9-:%)'8*/9'-1Cb

! Y"$")'@>"-/ % '5 % -'$") % *8'(1/98 % @*#*>"/"#9H*/9'-1;%
9-8)(+9-: % *@@#'*84"1 % A*1"+ % '- % @'1/"#9'# % @#'A*A9)9/7%
"1/9>*/9'-

! J(/'>*/98 % 8'-1/#(8/9'- % '5 % +'>*9-E1@"89598 % )*-:(*:"%
>'+")1%(19-:%/"I/%"I/#*8/"+%5#'>%/4"%6"A

! J8'(1/98%1":>"-/*/9'-%

! Y"$")'@>"-/ %'5 % * % 5)"I9A)" % )*#:" %$'8*A()*#7 %+"8'+"#;%
A*1"+%'-%*%6"9:4/"+%59-9/"%1/*/"%/#*-1+(8"#%5'#>*)91>

JGL%4*1%+"$")'@"+%*-%"$*)(*/9'-%5#*>"6'#D%/4*/%91%:"-"#98;%
5)"I9A)";%8'>@*#*A)";%*-+%/4*/%*))'61%(1%/'%8'-+(8/%#"1"*#84%
*-+ % +"$")'@>"-/ % 9- % * % 1/*A)" % "-$9#'->"-/< % \19-: % /491%
5#*>"6'#D;%'(#%171/">%'A/*9-1%"I8"@/9'-*))7%:''+%#"1()/1%'-%
JGL%>""/9-:%+*/*b%9-%9-/"#-*/9'-*)%/"84-')':7%"$*)(*/9'-1%
'#:*-9H"+%A7%[L.=;%-'%'/4"#%171/">%6*1%19:-9598*-/)7%>'#"%
*88(#*/"%/4*-%/4"%JGL%171/">%'-%8)'1"E/*)D9-:%>98#'@4'-"1<%
=491% 171/">%4*1%A""- %(1"+% /' %+"8'+"% /4" %8'>@)"/"%JGL%
8'#@(1 % B(19-: % *- % -E5')+ % 8#'11E$*)9+*/9'- % /"84-9F("C; % *-+%
/4"1" % /#*-18#9@/9'-1 % 4*$" % A""- % (1"+ % 5'# % /*1D1 % 1(84 % *1%
1(>>*#9H*/9'-%*-+%/'@98%1":>"-/*/9'-<

O"P3$-+).7$(('&%C% L-%*8'(1/98%D"76'#+%1@'//9-:%BgN.C;%
/4"%:'*)% 91% /'%59-+%D"76'#+1%*-+%/4"9#%@'19/9'-%9-%1@""84%
+*/*< % JGL % 4*1 % +"$")'@"+ % /4#"" % *@@#'*84"1M % *8'(1/98;%
e_`.0;%*-+%*%47A#9+%*@@#'*84<

L-%/4"%*8'(1/98%*@@#'*84;%*%D"76'#+%18'#"%91%'A/*9-"+%A7%
8'>@*#9-:%/4"%@'1/"#9'#%@#'A*A9)9/7%'5%/4"%D"76'#+%@4'-"/98%
>'+"); %69/4%* %A*8D:#'(-+%>'+")< %=491% 91 %$"#7%5*1/ %19-8"%
>*-7%'5 % /4"%D"7%@*#*>"/"#1 %>*7 %A" %@#"E8'>@(/"+< % L/ % 91%
#")*/9$")7%@#"891"%B/4"%@#"8919'-%9-8#"*1"1%69/4%/4"%)"-:/4%'5%
/4"%D"76'#+C%*-+%*-7%6'#+%8*-%A"%1"*#84"+%@#'$9+"+%9/1%
@4'-"/98%5'#>%91%*$*9)*A)"<%L/%91%9+"*)%5'#%'-E)9-"%*@@)98*/9'-1%
B1(84%*1%>'-9/'#9-:%#">'/"%>""/9-:1C;%A(/%9/%91%-'/%1(9/*A)"%
5'#%A#'619-:%4(:"%*#849$"1; %*1%9/ %-""+1%/'%@#'8"11%*))%/4"%
*8'(1/98%+*/*%5'#%"*84%1"*#84<%%

=4"%e_`.0%)*//98"%*@@#'*84%)'8*/"1%/4"%D"76'#+1%9-%)*//98"1%
:"-"#*/"+ % A7 % * % )*#:" % $'8*A()*#7 % 8'-/9-('(1 % 1@""84%
#"8':-9/9'- % 171/">< % K9$"- % /4" % '(/@(/ % '5 % /4" % 1@""84%
#"8':-9H"#;%/491%*@@#'*84%91%$"#7%5*1/;%A(/%9/%91%*88(#*/"%'-)7%
5'# % 5#"F("-/)7 % '88(##9-: %6'#+1< % =4"#" % 91 % +":#*+*/9'- % 9-%
@"#5'#>*-8"%5'#%)"11%8'>>'-%6'#+1;%64984%91%*%+#*6A*8D;%
19-8" % /4"1" % 6'#+1 % B1(84 % *1 % /"84-98*) % /"#>1 % *-+ % @#'@"#%

-*>"1C%8*##7%>'1/%'5%/4"%9-5'#>*/9'-%*-+%*#"%)9D")7%/'%A"%
1"*#84"+ % A7 % (1"#1< % =4"#"5'#"; % /491 % *@@#'*84 % 4*1 % /' % A"%
8'>@)">"-/"+ % A7 % * % >"/4'+ % (-8'-1/#*9-"+ % A7 % /4"%
#"8':-9/9'-%$'8*A()*#7<%

=4" % 47A#9+ % @4'-">" % )*//98" % *@@#'*84 % 91 % A*1"+ % '- % /4"%
8'-1/#(8/9'-%'5%:#*@41%'5%@4'-">"%@#'A*A9)9/9"1;%5#'>%64984%
/4"%@4'-"/98%5'#>%'5%/4"%D"76'#+%>*7%A"%"I/#*8/"+<%=491%91%*%
#"*1'-*A)"% 8'>@#'>91"% 9- % /"#>1 % '5 % *88(#*87 % *-+ % 1@""+<%
`(##"-/)7;%JGL%6'#D%'-%9-+"I9-:%@4'-">"%)*//98"1%(19-:%/#9E
@4'-">" % 1"F("-8"1 % 91 % *+$*-89-: % *-+ % @#")9>9-*#7% #"1()/1%
14'6%*%:''+%*88(#*87a1@""+%/#*+"E'55%5'#%#*#"%6'#+1<%

F7"*B"-)(-*#B'&%C )=4"%'A?"8/9$"%'5%1@"*D"#%/#*8D9-:%91%/'%
1":>"-/;%8)(1/"#%*-+%#"8':-9H"%/4"%1@"*D"#1%9-%*%>""/9-:;%
A*1"+%'-%/4"9#%1@""84<%=4"%59#1/%*@@#'*84%+"$")'@"+%9-%JGL%
(1"1 % /4" % *8'(1/98 % 8'-/"-/1 % '5 % /4" %>98#'@4'-" % 19:-*) % /'%
1":>"-/%*-+%8)(1/"#%1@"*D"#1<%L-%/4"%[L.=%"$*)(*/9'-1%/491%
171/"> % @#'+(8"+ % $"#7 % :''+ % #"1()/1 % 5'# % 1@""84 % *8/9$9/7%
+"/"8/9'-% B/4" % )'6"1/ %"##'#% #*/"% #"@'#/"+C%*-+%5'# % 1@"*D"#%
+9*#9H*/9'- % Bi64' % 1@'D" % 64"-jC< % =4" % 1"8'-+ % *@@#'*84%
+"$")'@"+ % 9- %JGL; % A*1"+ % '- % 8#'11E8'##")*/9'-1 % A"/6""-%
>98#'@4'-" % 19:-*)1 % '@"#*/"1 % 9- % #"*) % /9>"; % *-+ % 4*1 % A""-%
9-/":#*/"+%69/4%/4"%'-)9-"%D"76'#+%1@'//"#<%

N$#*@'Q*('$&)*&+)(-*#B'&%C )e'8*/9'-%8''#+9-*/"1%'5 %"*84%
@"#1'- % 9- % /4" %>""/9-: % *#" % *- % "11"-/9*) % 9-@(/ % /' % $*#9'(1%
>""/9-: % *-*)7191 % /*1D1; % 9-8)(+9-: % 5'8(1 % '5 % *//"-/9'- % *-+%
*8/9'- % #"8':-9/9'-< % =4" % 1/"@1 % #"F(9#"+ % *#" % 9+"-/9598*/9'-;%
)'8*)9H*/9'-; % *-+ % /#*8D9-:< % c'# % 9+"-/9598*/9'-; % :"-"#*/9$"%
*@@#'*84"1%4*$"%@#'$"-%/'%A"%/4"%>'1/%#'A(1/%1'%9-%JGL%*%
$*#9"/7%'5 %>'+")1%69/4%+955"#"-/% /#*+"%'551%A"/6""-%1@""+%
*-+ % *88(#*87 % 4*$" % A""- % (1"+ % B"<:<; % A*1"+ % '- % K*(119*-%
>9I/(#"1%*-+%!GG1C<%=4"%*):'#9/4>1%4*$"%A""-%+"$")'@"+%
*1%*%>*849-"%$919'-%@*8D*:"%5'#%/4"%'@"-%1'(#8"%>*849-"%
)"*#-9-: % )9A#*#7; % =30`! % B"I/"-+"+ % 69/49- % JGL%
B4//@Maa666</'#84<84CC< %c'# % )'8*)9H*/9'-%*-+% /#*8D9-:%JGL%
+"$")'@"+; % *@@)9"+; % *-+ %"$*)(*/"+% 5'(# %+955"#"-/ %>"/4'+1%
9-8)(+9-:%*@@#'*84"1%A*1"+%'-%+7-*>98%&*7"19*-%-"/6'#D1;%
*8/9$"%14*@"%/#*8D"#1%(19-:%@*#/98)"%59)/"#1;%*-+%5*8"%/#*8D"#1%
A*1"+%'-%1D9-%8')'(#<%

H".(6-")*&+)*#('$&)-"#$%&'('$&C)N"%4*$"%+"59-"+%*%1"/%'5%
*8/9'-1 % *-+ %:"1/(#"1% /4*/ % *#" % #")"$*-/ % 5'# %>""/9-:1 % B"<:<;%
4*-+; %A'+7; % *-+%4"*+%:"1/(#"1% 1(84%*1 %@'9-/9-:; %6#9/9-:;%
1/*-+9-:%(@;%'#%-'++9-:C<%.@"89*)%*//"-/9'-%4*1%A""-%@*9+%/'%
-":*/9$"%19:-*)1; %1(84%*1%*%-":*/9$"%#"1@'-1"%/'%* %7"1E-'%
F("1/9'-;%(1(*))7%84*#*8/"#9H"+%A7%*%4"*+%14*D"<%=491%D9-+%'5%
:"1/(#"%8'-/*9-1%9>@'#/*-/% 9-5'#>*/9'-%*A'(/% /4"%+"8919'-%
>*D9-:%9-%>""/9-:1;%A(/%8*-%A"%$"#7%1(A/)"%*-+%9-$')$"%)9//)"%
4"*+%>'$">"-/;%>*D9-:%*(/'>*/98%+"/"8/9'-%$"#7%+95598()/<%

c'#%:"1/(#"%#"8':-9/9'-%/6'%>"/4'+1%6"#"%*@@)9"+M%&*7"19*-%
L-5'#>*/9'-%`#9/"#9'-%*-+%*-%J8/9$9/7%G"*1(#"%*@@#'*84<%N"%
"I/#*8/"+;%5'#%"*84%@"#1'-%9-%/4"%>""/9-:;%/4"%2Y%)'8*/9'-%'5%
/4"%4"*+%*-+%4*-+1;%*%1"/%'5%-9-"%PY%?'9-/%)'8*/9'-1;%*-+%*%1"/%
'5%/"-%?'9-/%*-:)"1<%L-%*++9/9'-%6"%@"#5'#>"+%8)*119598*/9'-%
'5 % /4"% 1":>"-/"+ %+*/*< %Y(" % /' % /4"% /">@'#*)%84*#*8/"# %'5%
:"1/(#"1%6"%5'8(1"+%'-%+955"#"-/%!GG%>"/4'+1<%K"1/(#"1%

P

http://www.torch.ch/


)9D"%1/*-+9-:%(@%*-+%9>@'#/*-/%1@""84%1(@@'#/9-:%:"1/(#"1%
@#'+(8"+%1*/915*8/'#7 % #"1()/1 % B,RRh%*-+%^Qh%#"8':-9/9'-%
#*/";%#"1@"8/9$")7C<%!'6"$"#%/4"%#"1()/1%5'#%/4"%+"/"8/9'-%'5%
-":*/9$"%19:-*)1%6"#"%-'/%19:-9598*-/)7%A"//"#%/4*-%:("119-:<%
Y"/"8/9-:%:"1/(#"1%1(84%*1%14*D9-:%'#%-'++9-:%*-+%-":*/9$"%
19:-*)1%91%1/9))%*%84*))"-:9-:%@#'A)">%/4*/%#"F(9#"1%>"/4'+1%
8*@*A)"%'5%+"/"8/9-:%$"#7%1(A/)"%4"*+%>'$">"-/1<

R$#6. ) $/ ) 8(("&('$&C )K*H" % +"/"8/9'- % #"F(9#"1 % 49:4"#%
#"1')(/9'-%'5%5*89*)%9>*:"1%/4*-%64*/%91%*$*9)*A)"%9-%/4"%JGL%
8'#@(1<%J1%*-%*@@#'I9>*/9'-;%6"%4*$"%+"$")'@"+%*):'#9/4>1%
5'#% /#*8D9-:%/4"%4"*+%*-+%"1/9>*/9-:%9/1 %@'1";%A*1"+%'-%*%
&*7"19*-%59)/"#9-:%5#*>"6'#D;%64984%91%/4"-%1')$"+%/4#'(:4%
1*>@)9-: % /"84-9F("1< %0"1()/1 % B"$*)(*/"+%'- %^ %>9-(/"1%'5%
>""/9-:%#"8'#+9-:1%9-$')$9-:%*%/'/*)%'5%^%@"'@)"C%6"#"%:''+;%
69/4%*%>*?'#9/7%'5%4"*+%@*-%B#"1@<%/9)/C%*-:()*#%"##'#1%1>*))"#%
/4*- % ,R % B#"1@< % ,^C % +":#""1< %J1 % "I@"8/"+; % 6" % 5'(-+ % *%
$*#9*/9'-%'5%#"1()/1%*>'-:%9-+9$9+(*)1;%+"@"-+9-:%'-%/4"9#%
#"1">A)*-8"%69/4%@"'@)"%9-%/4"%*@@"*#*-8"%/#*9-9-:%1"/<

L- %*++9/9'-; %6"%5'#>()*/"+%5'8(1%'5 %*//"-/9'-%Bc'JC%*1 %*%
8)*119598*/9'-%/*1D%A7%*(/'>*/98*))7%8)*119579-:%c'J%9-/'%'-"%
'5%/4"%5'))'69-:%8*/":'#9"1M%>""/9-:%@*#/989@*-/1;%'A?"8/1%9-%
/4" % >""/9-: % #''>; % *-+ % *- % i(-5'8(1"+j % )'8*/9'-<%
]I@"#9>"-/1 % (19-: % /4" % :#'(-+ % /#(/4 % 4"*+E@'1" % @'9-/9-:%
$"8/'#1%#"1()/"+% 9-%5#*>"EA*1"+%8)*119598*/9'-%#*/" %'5 %S^h%
*-+%UVh;%+"@"-+9-:%'-%/4"%@"#1'-W1%@'19/9'-%9-%/4"%1>*#/%
>""/9-: % #''><%J88(#*87 % 91 % )'6"# % /4*- % #"@'#/"+% 9- % '/4"#%
6'#D1;%>*9-)7%A"8*(1"%'5%/4"%8'>@)"I9/7%'5%/4"%18"-"1%*-+%
-(>A"#%'5 %8*/":'#9"1< %]I@)'9/9-:%'/4"# %5"*/(#"1a>'+*)9/9"1%
B"<:%1@"*D9-:%1/*/(1C%9-%*++9/9'-%/'%/4"%4"*+%@'1"%8*-%A"%(1"+%
/'%+91*>A9:(*/"%c'J%8)*119598*/9'-<%N"%5'(-+%/4*/%(19-:%/4"%
"1/9>*/"+ % 4"*+E@'1" % 9-1/"*+ % '5 % /4" % :#'(-+% /#(/4 % +9+ % -'/%
+":#*+"%/4"%#"1()/1%1/#'-:)7%B*A'(/%Xh%+"8#"*1";%/4(1%>(84%
)"11%/4*-%/4"%+955"#"-8"1%6<#</<%@'19/9'-%9-%/4"%>""/9-:%#''>C;%
64984%6*1%"-8'(#*:9-:%:9$"-%/4"%+95598()/7%'5%/4"%/*1D<%N"%
*)1'%5'(-+%/4*/% /4"#"%6*1%*% )*#:"%$*#9*/9'-%'5 %#"8':-9/9'-%
*>'-:1/ % 9-+9$9+(*)1; % 64984 % +9#"8/)7 % 8*))1 % 5'# % *+*@/9'-%
*@@#'*84"1%1(84%*1%G*I9>(>%J%Z'1/"#9'#9% /"84-9F("1%5'#%
/4" % c'J% #"8':-9/9'-< % =4"1" % *+*@/*/9'- % /"84-9F("1; % *)'-:%
69/4%/4"%(1"%'5%>()/9>'+*)%'A1"#$*/9'-1; %*#"%/4"%/'@98%'5%
8(##"-/%#"1"*#84<

S?)J1EG5EG)5TG!8JG91E

:'*@$%6" ) *#( ) -"#$%&'('$&C )Y9*)':(" % *8/1 % *#" % )*A")1 % 5'#%
(//"#*-8"1%64984%#'(:4)7%8*/":'#9H"%/4"%1@"*D"#W1%9-/"-/9'-<%
=4"7%*#"%(1"5(); % 5'#%"I*>@)"%*1%@*#/%'5 %*%A#'61"#%64984%
49:4)9:4/1 % *)) % @'9-/1 % 64"#" % * % 1(::"1/9'- % '# % '55"# % 6*1%
#"8':-9H"+<% %Y9*)':("%*8/1%*)1'%1"#$"%*1%")">"-/*#7%(-9/1;%
(@'-%64984%5(#/4"#%1/#(8/(#9-:%'#%+918'(#1"%@#'8"119-:%>*7%
A"%A*1"+%B"<:<;%1(>>*#9H*/9'-C<%]*84%+9*)':%*8/%9-%*%>""/9-:%
91%:9$"-%'-"%'5%/4"%5'))'69-:%)*A")1M

! L-5'#>*/9'-%"I84*-:"M%:9$9-:%*-+%")989/9-:%9-5'#>*/9'-b

! Z'119A)" % *8/9'-1M %>*D9-: % '# % ")989/9-: % 1(::"1/9'-1 % '#%
'55"#1b

! `'>>"-/9-: % '- % /4" % +918(119'-M %>*D9-: % '# % ")989/9-:%
*11"11>"-/1%*-+%8'>>"-/1%*A'(/%(-+"#1/*-+9-:b

! .'89*) % *8/1M % "I@#"119-: % @'19/9$" % '# % -":*/9$" % 5"")9-:1%
/'6*#+1%9-+9$9+(*)1%'#%/4"%:#'(@b

! 3/4"#M%*%#">*9-+"#%8)*11%5'#%(//"#*-8"1%64984%8'-$"7%*-%
9-/"-/9'-; % A(/ % +' % -'/ % 59/ % 9-/' % /4" % 5'(# % @#"$9'(1%
8*/":'#9"1b

! &*8D%84*--");%./*))%*-+%c#*:>"-/M%8)*11"1%5'#%(//"#*-8"1%
69/4'(/%8'-/"-/;%64984%*))'6%8'>@)"/"%1":>"-/*/9'-%'5%
/4"%>*/"#9*)<

N"%4*$"%(1"+%8'>A9-*/9'-1%'5%>*849-"%)"*#-9-:%A*1"+%'-%*%
>()/9>'+*)%1"/%'5%5"*/(#"1;%9-8)(+9-:%*%6'#+EA*1"+%)*-:(*:"%
>'+"); % @#'1'+98 % 5"*/(#"1 % BA*1"+ % '- % +(#*/9'-; % "-"#:7 % *-+%
9-/'-*/9'-C; % 8'-/"I/ % 5"*/(#"1 % B"<:<; % 1@"*D"# % '$"#)*@C; % *-+%
+918'(#1" % 5"*/(#"1 % B491/'#7 % '5 % @#"$9'(1)7 % #"8':-9H"+%
+9*)':("%*8/1C<%\19-:%:"-"#*/9$"%>'+")1%/4*/%"I@)989/)7%/*D"%
*88'(-/%'5%/4"%+"@"-+"-8"%'-%>()/9@)"%1/#"*>1%'5%+*/*%B1(84%
*1%+7-*>98%&*7"19*-%-"/6'#D1;%5*8/'#"+%)*-:(*:"%>'+")1;%
*-+%49++"-%"$"-/%)*-:(*:"%>'+")1C%6"%4*$"%'A/*9-"+%1/*/"E
'5E/4"E*#/ % #"1()/1 % 5'# % +9*)':(" % *8/ % 1":>"-/*/9'-<%
L-/"#"1/9-:)7; % *)/4'(:4% /4" % A"1/ % *@@#'*84 % /' % +9*)':("% *8/%
1":>"-/*/9'-%9-$')$"1%?'9-/)7%1":>"-/9-:%*-+%)*A")9-:%/4"%
+9*)':("%*8/%1"F("-8";%6"%4*$"%5'(-+%/4*/%/4"%)*A")9-:%>*7%
A"%1(A1/*-/9*))7%9>@#'$"+%A7%#"%/*::9-:%(19-:%+918#9>9-*/9$"%
*@@#'*84"1; % 9- % @*#/98()*# % 8'-+9/9'-*) % #*-+'> % 59")+1<%
`'>@*#9-: % /4" % @"#5'#>*-8" % '- % *(/'>*/98*))7 % /#*-18#9A"+%
1@""84 %69/4 % 4(>*- % /#*-18#9A"+% 1@""84; %6" % 59-+ % /4*/ % /4"%
@"#5'#>*-8" % '5 % +9*)':(" % *8/ % #"8':-9/9'- % +#'@1 % A7 % *A'(/%
,Rh<

G$7'#)."%U"&(*('$&C )=4"%*9>%'5%/'@98%1":>"-/*/9'-%91%/'%
*(/'>*/98*))7%9-5"#%/4"%1"F("-/9*)%1/#(8/(#"%'5%/4"%>""/9-:%A7%
/'@98%B*-+%1(AE/'@98Cb%9/%+955"#1%5#'>%+9*)':("%*8/%#"8':-9/9'-%
9- % /4*/ % /4"% 5(-+*>"-/*)%(-9/1 % B/'@981C %*#" % /7@98*))7 %>*-7%
>9-(/"1%9-%+(#*/9'-<

N"%4*$"%"I@)'#"+ % /6'%A*198%*@@#'*84"1 % /' % /491 % /*1D< %J-%
(-1(@"#$91"+%*@@#'*84;%e`.":%*(/'>*/98*))7%9-5"#1%B69/4'(/%
/#*9-9-:C%/'@98%A'(-+*#9"1%*1%@'9-/1%64"#"%/4"%1/*/91/981%'5%
/"I/%84*-:"%19:-9598*-/)7<%=4"%1(@"#$91"+%*@@#'*84;%'-%/4"%
'/4"# % 4*-+; % )"*#-1 % /'@98 % A'(-+*#9"1 % A*1"+ % '- % * % 4*-+E
*--'/*/"+ % /#*9-9-: % 1"/< %J- % *+$*-/*:" % '5 % /4" % 1(@"#$91"+%
*@@#'*84% 91 % /4*/ % % 9/ % 91 %@'119A)" % /'%(1" %*++9/9'-*) % 5"*/(#"1%
#")*/9-:%/'%@#'1'+7%B"<:<; %@*(1"1C%*-+%/4"%1/#(8/(#"%'5% /4"%
8'-$"#1*/9'- % B"<:<; % 1@"*D"# % '$"#)*@C< % =4"1" % *++9/9'-*)%
5"*/(#"1 % *#" % *)1' % #")*/9$")7 % 9-+"@"-+"-/ % '5 % "##'#1 % 9- % /4"%
*(/'>*/98 % 1@""84 % /#*-18#9@/9'-< %N" % 4*$" % *)1' % +"$")'@"+%
*@@#'*84"1%/'%*(/'>*/98*))7%:"-"#*/"%)*A")1%5'#%/'@981;%A*1"+%
'-%/4"%1/*/91/981%'5%/4"%*(/'>*/98*))7%/#*-18#9A"+%6'#+1%/4*/%
>*D"%(@%*%/'@98<%

F6UU*-'Q*('$&C)N"%4*$"%9-$"1/9:*/"+%/6'%+91/9-8/%6*71%'5%
8'-1/#(8/9-:%1(>>*#9"1%'5%*%>""/9-:<%]I/#*8/9$"%/"84-9F("1%
8'-1/#(8/%1(>>*#9"1%A7%)'8*/9-:%/4"%>'1/%#")"$*-/%@*#/1%'5%*%
>""/9-:%*-+%8'-8*/"-*/9-:%/4">%/':"/4"#%/'%@#'$9+"%*%W8(/E
*-+E@*1/"W%1(>>*#7;%64984%>*7%A"%/"I/(*)%'#%>()/9>'+*)<%
JA1/#*8/9$"% 1(>>*#9"1; %'- % /4"%'/4"# %4*-+; %*#" % 19>9)*# % /'%
64*/%*%4(>*-%1(>>*#9H"#%>9:4/%8'-1/#(8/;%:"-"#*/9-:%-"6%

U



/"I/ % /' % 1(889-8/)7 % +"18#9A" % /4" % >""/9-:< % % JA1/#*8/9$"%
1(>>*#9H*/9'- % 91 % >'#" % 84*))"-:9-: % /4*- % "I/#*8/9$"%
1(>>*#9H*/9'-; % *-+ % #"F(9#"1 % #")*/9$")7 % +""@ % +'>*9-%
D-'6)"+:"<%

3(# % *@@#'*84 % /' % "I/#*8/9$" % 1(>>*#9H*/9'- % 91 % A*1"+ % '-%
*(/'>*/98*))7 % "I/#*8/9-: % #")"$*-/ % +9*)':(" % *8/1 % 5#'> % *%
>""/9-:< % L/ % /4(1 % #"F(9#"1 % B*1 % * %>9-9>(>C % /4" % *(/'>*/98%
1@""84 % /#*-18#9@/9'- % *-+ % /4" % +9*)':(" % *8/ % 1":>"-/*/9'-%
>'+()"1% +"18#9A"+ % *A'$"< % e"I98*) % 9-5'#>*/9'-% 91 % 8)"*#)7%
"I/#">")7% 9>@'#/*-/% 5'# % /491 % /*1D; % A(/ %6" % 4*$" % 5'(-+% 9/%
A"-"5989*) % /' % *(:>"-/ % 9-5'#>*/9'- % +"#9$"+ % 5#'> % /4"%
/#*-18#9@/9'- % 69/4 % 1@"*D"# % 5"*/(#"1 % B#")*/9-: % /' % *8/9$9/7;%
+'>9-*-8"%*-+%'$"#)*@C;%1/#(8/(#*)%5"*/(#"1%B/4"%)"-:/4%*-+%
@'19/9'- % '5 % +9*)':(" % *8/1C; % @#'1'+7; % *-+ % +918'(#1" % 8("1%
B@4#*1"1%64984%19:-*)%)9D")7%#")"$*-8"C<%J))%'5%/4"1"%5"*/(#"1%
*#" % 9>@'#/*-/ % /' %+"$")'@%*88(#*/" %>"/4'+1 % 5'# %"I/#*8/9$"%
1(>>*#9H*/9'-<%N"%4*$"%*)1'%"I@)'#"+%#"+(8"+%+9>"-19'-%
#"@#"1"-/*/9'-1%'5 % /"I/;%A*1"+%'-% )*/"-/%1">*-/98%*-*)7191;%
64984%*)1'%*++%@#"8919'-% /'% /4"%1(>>*#9H*/9'-<%\19-:%*-%
"$*)(*/9'-%>"*1(#" %#"5"##"+% /' %*1 %6"9:4/"+%@#"8919'-;%6"%
4*$"%+918'$"#"+ % /4*/ % 9/ % 91 %@'119A)"% /' % #")9*A)7%"I/#*8/ % /4"%
>'1/%#")"$*-/%+9*)':("%*8/1;%"$"-%9-%/4"%@#"1"-8"%'5%1@""84%
#"8':-9/9'- % "##'#1< % N" % 4*$" % "I@)'#"+ % i+9*)':(" % *8/%
8'>@#"119'-;j % 9- % 64984 % /4" % "I/#*8/"+ % +9*)':(" % *8/1 % *#"%
8'-+"-1"+%A7%#">'$9-:%9##")"$*-/%@'#/9'-1<% %J:*9-;%/*D9-:%
*88'(-/%'5 %1@""84%5"*/(#"1%1(84%*1 % /4"%'$"#*)) % 9-/'-*/9'-%
8'-/'(#%'5 % /4" %+9*)':("%*8/ %4")@1 % /' % 9>@#'$"% /4"%'$"#*))%
@"#5'#>*-8"<

N" % 4*$" % *)1' % 9>@)">"-/"+ % * % @#'/'/7@" % *A1/#*8/9$"%
1(>>*#9H*/9'- % 171/">; % A*1"+ % '- % '-/')':7 % '5 % /4" %JGL%
18"-*#9' % >""/9-:1; % /':"/4"# % 69/4 % *--'/*/9'-1 % '5%
@#'@'19/9'-*) % 8'-/"-/; % *-+ % /4" % /'@98 % 1/#(8/(#" % '5 % /4"%
>""/9-:1< % K9$"- % /4"1" % *--'/*/9'-1 % *- % '-/')':98*)%
#"@#"1"-/*/9'-% 91 %A(9)/; %64984 % 91 % /4"-%@*11"+% /' %* %-*/(#*)%
)*-:(*:" % :"-"#*/9'- % 8'>@'-"-/ % 64984 % @#'+(8"1 % * % '-"%
@*#*:#*@4%1(>>*#7%'5%/4"%>""/9-:<

9&/@6"&#" ) *&+ ) +$U'&*&#" ) +"("#('$&C )Z"#1'-E/'E:#'(@%
9-5)("-8" % B9<"<; % 9-5)("-8" % '5 % * % @"#1'- % '$"# % /4" % :#'(@C% 91%
"1/9>*/"+%5#'>%*(+9'%5"*/(#"1%69/4%*%5#*>"6'#D%A*1"+%'-%*%
/6'E)"$") % Y7-*>98 % &*7"19*- % ["/6'#D; % 9- % 64984 % *-%
9-5)("-8"%+91/#9A(/9'-%91%+"59-"+%*1%/4"%@#9'#%@#'A*A9)9/7%'5%
9-+9$9+(*) % 1/*/" % 1/#"*>1 % 8'-/#9A(/9-: % /' % /4" % :#'(@ % 1/*/"%
1/#"*><%.(84%*%+91/#9A(/9'-%8*-%A"%*(/'>*/98*))7%"1/9>*/"+%
5#'>%+*/*%*-+%6*1%/"1/"+%'-%JGL%1@'D"%+*/*<%Y'>9-*-8"%
#")*/9'-1 % A"/6""- % >""/9-: % @*#/989@*-/1 % 4*1 % *)1' % A""-%
9-5"##"+<%\19-:%._G1%6"%6"#"%*A)"%/'%@#"+98/%64'%91%>'#";%
)"11%'#%-'#>*))7%+'>9-*-/%9-%*%>""/9-:%69/4%*-%*88(#*87%'5%
VQh<

M'+"$)#$&("&()"V(-*#('$&C )N"%4*$"%+"$")'@"+%i*(/'>*/98%
8*>"#*%'@"#*/'#j%*):'#9/4>1%A*1"+%'-%"I/#*8/"+%$9+"'%*-+%
*(+9' % 5"*/(#"1 % /' % @"#5'#> % /491 % '@"#*/9'-< % .(A?"8/9$"%
"$*)(*/9'-%69/4%(1"#1%9-+98*/"+%/4*/%/4"%+"@)'7"+%*):'#9/4>1%
6"#"%5(-8/9'-*))7%*88"@/*A)";%A(/%6"#"%'5%19:-9598*-/)7%)'6"#%
*"1/4"/98%F(*)9/7%8'>@*#"+%69/4%4(>*-%@#'+(8/9'-<%N"%4*$"%
*)1'%+"$")'@"+%>"/4'+1%5'#%9+"-/9579-:%i4'/E1@'/1j%1(84%*1%

)*(:4/"#;%+9#"8/)7%5#'>%$9+"'%5"*/(#"1%A*1"+%'-%/49-:1%1(84%
*1%>'/9'-%*-+%/"I/(#"<%

W?)809)0""('&%)X-$3."-.?)

G*-7%JGL% /"84-')':9"1%*#" %+">'-1/#*/"+ %69/49-%* % k*$*E
A*1"+ % A#'619-: % 5#*>"6'#D; % #"5"##"+ % /' % *1 % kc"##"/< % J1%
9))(1/#*/"+%9-%c9:(#"%2;%kc"##"/%91%*%>()/9>"+9*%A#'61"#%/4*/%
91%"I/#">")7%5)"I9A)";%"-*A)9-:%*)>'1/%*-7%(1"#%9-/"#5*8"%/'%
A"%8'>@'1"+;%(19-:%*%8'>A9-*/9'-%'5%@)(:E9-%>'+()"1<%J-%
dGe%8'-59:(#*/9'-%1@"8959"1%64984%@)(:E9-%8'>@'-"-/1%/'%
(1"; % 4'6 % /' % *##*-:" % /4"> % $91(*))7; % *-+ % 4'6 % /4"7%
8'>>(-98*/"%69/4%"*84%'/4"#<%kc"##"/%8'>"1%69/4%*%)9A#*#7%
'5 % @#"E+"59-"+ % @)(:9-1; % 5'# % @#"1"-/*/9'- % '5 % $9+"'; % *(+9';%
1)9+"1;%*--'/*/9'-%/9>"E)9-"1;%8'-/#')1;%*-+%1'%'-;%*-+%9/%91%
1/#*9:4/5'#6*#+% /'%6#9/" %-"6%@)(:9-1< % %=491 %4*1%A""-% /4"%
>*9-%#'(/"%/'%+">'-1/#*/9'-%5'#%>*-7%'5%/4"%/"84-')':9"1%
+"18#9A"+%9-%@#"$9'(1%1"8/9'-1<%k*$*%*))'61%/4"%*@@)98*/9'-%/'%
#(-%8#'11E@)*/5'#>;%"9/4"#%*1%*%*@@)"/%B9-19+"%*%6"AEA#'61"#C%
'#%*1%*%1/*-+E*)'-"%*@@)98*/9'-<%%

J- % "I*>@)" % kc"##"/ % 8'-59:(#*/9'-; % "-*A)"1 % A#'619-: % $9*%
D"76'#+%1"*#84%'-%/4"%1@""84E#"8':-9H"+%/#*-18#9@/;%1"*#84%
69/49- %8*@/(#"+%1)9+"1; % *-+%A#'619-:%A7%1@"*D"# %*8/9$9/7<%
=9>"E17-84#'-9H"+%#"8'#+9-:1%/4*/%>*7%A"%A#'61"+%9-8)(+"%
>()/9@)"%$9+"'%*-+%*(+9'%1/#"*>1%*-+%649/"%A'*#+%8*@/(#"<%
3/4"#%1">*-/98*))7%#984%A#'61"#%8'>@'-"-/1%/4*/%4*$"%A""-%
8'-1/#(8/"+ % 9-8)(+" % +9#"8/ % D"76'#+E1@'//9-:; % $9+"' % 4'/%
1@'/1;%*-+%*#:(>"-/*/9'-<

N"%4*$"%*)1'%A":(-%/'%"I@)'#"%/"84-9F("1%5'#%/9>"EA*1"+%
>"+9* % 8'>@#"119'-; % 19-8" % /491 % 8*- % 8)"*#)7 % 8'-/#9A(/" % /'%
"55989"-/ % A#'619-: % '5 % #"8'#+"+ % >""/9-:1< % =9>"EA*1"+%
8'>@#"119'-%8*-%A"%+'-"%9-%/4#""%>*?'#%6*71M %,C%1@""84%
1@""+(@; % 2C % "I8919'- % '5 % )"11 % 9>@'#/*-/ % @*#/1; % *-+ % PC%
19>()/*-"'(1 % @#"1"-/*/9'- % '5 % 1@""84 % 5#'> % /6' % )'8*/9'-1<%
=6' % 9-/"#*8/9$" % @#'/'/7@"1 % 5'# % *88")"#*/"+ % )91/"-9-: % '5%
#"8'#+"+ % 1@""84 % 4*$" % A""- % 9>@)">"-/"+< %3-" % @#'/'/7@"%
@#'$9+"1 % 1(@@'#/ % 5'# % 1@""+% 8'-/#')1% *1 %6")) % *1 % 1D9@@9-:%
*4"*+%*-+%A*8D%A*1"+%'-%1@"*D"#%1":>"-/*/9'-1<%=4"%'/4"#%
@#'/'/7@"%@#"1"-/1%/6'%@*#/1%'5%/4"%>""/9-:%19>()/*-"'(1)7%
(19-:%A9-*(#*)%9-%/6'%+955"#"-/%)'8*/9'-1%1'%/4*/%/4"%(1"#%8*-%
)91/"-%/'%'-"%@*#/%'5%/4"%>""/9-:%649)"%>'-9/'#9-:%*-'/4"#%
@*#/< %N"%*)1' %+"$91"+ %* %ZYJEA*1"+%69#")"11 %@#"1"-/*/9'-%
171/">; % 9-8)(+9-: % #"8'#+9-: %'5 % 1)9+"%@#"1"-/*/9'-1; %64984%
6*1%9-/":#*/"+%69/4%/4"%>""/9-:%A#'61"#%(19-:%_[`<%

Y?)5M8N,8G91E

L- %JGL; %6" %4*$" % *+'@/"+%+955"#"-/ % )"$")1 %'5 % "$*)(*/9'-M%
8'>@'-"-/% "$*)(*/9'- % *-+ % 171/">% "$*)(*/9'-< %J)) % '5 % '(#%
"$*)(*/9'-%6'#D%91%6"))%1(@@'#/"+%A7%/4"%JGL%8'#@(1%*-+%9/1%
*--'/*/9'-1<%JGL%189"-/91/1%4*$"%A""-%8)'1")7%9-$')$"+%9-%
1"$"#*) % 9-/"#-*/9'-*)% "$*)(*/9'- % "55'#/1 % 1(84%*1 % /4" %[L.=%
G""/9-:%0"8':-9/9'-%"$*)(*/9'-%'5%1@""84%#"8':-9/9'-%*-+%
1@"*D"#%+9*#9H*/9'-%9-%>""/9-:1;%5'#%64984%/4"%JGL%8'#@(1%
4*1 % A""- % '-" % '5 % /4" %>*9- % +*/* % 1'(#8"1< %JGL % 4*1 % *)1'%
@*#/989@*/"+%9-%/4"%`e]J0%"$*)(*/9'-1%'5%5'8(1%'5%*//"-/9'-%
*-+%5*8"%+"/"8/9'-<%J++9/9'-*))7;%/4"%JGL%8'#@(1;%/':"/4"#%

Q



69/4%1@""84%#"8':-9/9'-%'(/@(/; %4*1%A""-%@#'$9+"+% /' % /4"%
`#'11%e*-:(*:"%]$*)(*/9'-%c'#(>%B`e]cC%5'#%/4"9#%2RRV%
"$*)(*/9'-%'-%8#'11E)9-:(*)%F("1/9'-%*-16"#9-:<

`'-/"-/% "I/#*8/9'-% /*1D1;% 1(84%*1 % 1(>>*#9H*/9'- %'# % /'@98%
1":>"-/*/9'-;%*#"%1'>"64*/%*#/95989*)%*1%*%1/*-+E*)'-"%/*1D;%
*-+%*#"%'5/"-%8*##9"+%'(/%69/49-%1'>"%'/4"#%8'-/"I/%B1(84%*1%
A#'619-:C<% L- % 1(84%8*1"1; % "I/#9-198 %"$*)(*/9'-%*@@#'*84"1%
>*7%A"%@#"5"##"+;%9-%64984%*%/*1D%91%"$*)(*/"+%9-%/4"%8'-/"I/%
'5%*%)*#:"#%18"-*#9'<%L-%JGL%6"%4*$"%+"$")'@"+%*%5#*>"6'#D%
5'#%"I/#9-198%"$*)(*/9'-%'5%A#'61"#%8'>@'-"-/1;%/4*/%6"%8*))%
/4"%&#'61"#%]$*)(*/9'-%="1/% B&]=C< %=4"%&]=%@#'$9+"1%*%
5#*>"6'#D%5'#%/4"%8'>@*#91'-%'5%*#A9/#*#7%>""/9-:%A#'61"#%
1"/(@1; % 64"#" % 1"/(@1 % +955"# % 9- % /"#>1 % '5 % 64984 % 8'-/"-/%
"I/#*8/9'- % '# % *A1/#*8/9'- % 8'>@'-"-/1 % *#" % ">@)'7"+< % =4"%
&]=%8'-191/1%'5%*%1"/%'5%"I@"#9>"-/1%9-%64984%/"1/%1(A?"8/1%
4*$"% /'%*-16"#% /#("a5*)1"%F("1/9'-1 %*A'(/ %'A1"#$*/9'-1%'5%
9-/"#"1/%5'#%*%>""/9-:%#"8'#+9-:<%=4"%/"1/%1(A?"8/%(1"1%/4"%
A#'61"#%(-+"#%/"1/%/'%*-16"#%/4"1"%F("1/9'-1;%:9$"-%*%/9>"%
)9>9/%B/7@98*))7%4*)5%/4"%>""/9-:%)"-:/4C<%=491%5#*>"6'#D%4*1%
@#'$"- % /' % A" % * % 1(88"115() % 6*7 % /' % "$*)(*/" % A#'61"#%
8'>@'-"-/1<

N" % 4*$" % *)1' % +"$")'@"+% * % /*1DEA*1"+ % "$*)(*/9'- % /4*/ % 91%
1(@@'#/"+%A7%/4"%+"19:-%'5%/4"%JGL%8'#@(1%B*A'(/%VRh%'5%
8'#@(1 %>""/9-:1 % *#" % A*1"+ % '- % * % #"@)98*A)" % +"19:- % /"*>%
18"-*#9'C< % L- %/4"%/*1DEA*1"+%"$*)(*/9'-; %* %-"6%/"*>%/*D"1%
'$"#%5'#%/4"%5'(#/4%>""/9-:;%69/4%*88"11%/'%/4"%@#"$9'(1%/4#""%
>""/9-:1<%=4"%"$*)(*/9'-%8'>@*#"1%/"*>%@"#5'#>*-8"%9-%/4"%
"I91/9-: % 8*1" % 69/4 % A*198 % >""/9-: % #"8'#+1 % B9-8)(+9-:%
@'6"#@'9-/ % 59)"1; % ">*9)1 %*-+%>9-(/"1C; %69/4 %* %A*198 %JGL%
>""/9-:%A#'61"#;%*-+%69/4%*%/*1DEA*1"+%A#'61"#<%%=4"%/*1DE
A*1"+%"$*)(*/9'-%91%9-%/"#>1%'5%A'/4%'A?"8/9$"%>"*1(#"1%1(84%
*1%+"19:-%F(*)9/7;%>""/9-:%+(#*/9'-;%*11"11>"-/%'5%'(/8'>";%
*-+ % A"4*$9'(#9*) %>"*1(#"1 % '5 % )"*+"#149@; % *-+ % 1(A?"8/9$"%
>"*1(#"1 % 9-8)(+9-: % A#'61"# % (1*A9)9/7; % 6'#D)'*+ % B>"-/*)%
"55'#/C;%*-+%:#'(@%@#'8"11<

T0<1+(&3J&$&/6?0,*=&$E"&;+7A)(+2&0./(<+*/0.<&B*.6&78&/-(&
$E" & /(,-.7=7<0()2 & 0.,=1:0.< & )?(*Q(+ & :0*+0O*/07. & FVA-7 &

)?7Q( & A-(.WH2 & *1/7B*/0, & )?((,- & +(,7<.0/07. & F)?(*Q(+G
:(?(.:(./ & ,7=7+G,7:(: & /+*.),+0?/H2 & *.: & )(5(+*= & *1:07G
50)1*=&?+7,())0.<&/(,-.0M1()@&D-(&X8(++(/&8+*B(A7+Q&*==7A)&
,1)/7B0O*;=(&,7.)/+1,/07.&78&;+7A)(+)@

Z?)J1EJN,F91EF)8E:)R,G,!5)A1!O

N"%4*$"%@#'$9+"+%*- %'$"#$9"6%'5 % /4" %JGL%@#'?"8/< %=4"%
>*?'#%*849"$">"-/1%'5%JGL%*#"%9-%19I%*#"*1M

9&.(-6U"&("+)U""('&%)-$$U.%B+"$")'@>"-/%'5%*%#"8'#+9-:%
9-5#*1/#(8/(#";%A*1"+%'-%9-1/#(>"-/*/9'-%'5%>""/9-:%#''>1;%
9- %64984%6" % 8*- % 8*@/(#" % *)) % *1@"8/1 % '5 % 9-/"#*8/9'- % 9- % *%
>""/9-:;%9-%*%/9>"%17-84#'-9H"+%>*--"#C;%(4")809)J$-76.)
B*%,RR%4'(#%8'#@(1%'5%#"8'#+"+%>""/9-:1;%69/4%>()/9@)"%/9>"%
17-84#'-9H"+%19:-*)1%*8#'11%1"$"#*)%>'+*)9/9"1;%*--'/*/"+%*/%
>*-7%+955"#"-/%)"$")1C;%%*6+'$L2'+"$)7-$#"..'&%))B19:-9598*-/%
*+$*-8"1 % 9- % 1"$"#*) % *#"*1 % 9-8)(+9-: % 1@""84 % #"8':-9/9'-;%
*(+9'E$9+"'%)'8*)9H*/9'-%*-+%/#*8D9-:;%*-+%+"/"8/9'-%'5%5'8(1%
'5 % *//"-/9'-C; %#$&("&( ) "V(-*#('$& )B-"6 % 1/*/"E'5E/4"E*#/%
/"84-9F("1 % 9- % 1"$"#*) % *#"*1 % 1(84 % *1 % 1(>>*#9H*/9'- % *-+%
+9*)':("%*8/%#"8':-9/9'-C;%'&("%-*("+)+"U$&.(-*('$&.)BJGL%
4*1%+"$")'@"+%*-%9-/":#*/"+%A#'619-:%5#*>"6'#D%9-%64984%
/4"%'(/@(/1%'5%>()/9>'+*)%#"8':-9/9'-%*-+%8'-/"-/%"I/#*8/9'-%
>'+()"1%>*7%A"%9-8'#@'#*/"+%*1%@)(:9-1%'#%+*/*%1/#"*>1C;%
*-+%"2*@6*('$&)B-'$")%5#*>"6'#D1%5'#%171/">%"$*)(*/9'-C<

c'# % "*84%'5 % /4" %*#"*1 %+"18#9A"+% /4"#" % *#" %>*-7%'-:'9-:%
9>@#'$">"-/1 % *-+ % @)*-1 % 5'# % 5(/(#" % 6'#D< % L- % :"-"#*);%
9>@#'$9-: % #'A(1/-"11; % 1@""+; % *-+ %*88(#*87 %*#" % 9>@'#/*-/%
911("1;%*1%6"))%*1%18*)9-:%/4"%/"84-9F("1%/'%+"*)%69/4%)*#:"#%
*>'(-/1%'5%+*/*<%N9/49-%/4"%-"6%JGLYJ%@#'?"8/%B1""%*)1'%
OXTC%6"%*#"%6'#D9-:%'-%9>@#'$9-:%>*-7%'5%/4"%/"84-9F("1;%
@*79-: % @*#/98()*# % *//"-/9'- % /' % /4"9# % 9-/":#*/9'- % 9-/' % *%
5#*>"6'#D%'5%i>""/9-:%*1191/*-/1j%/4*/%8*-%@"#5'#>%9-%8)'1"E
/'%#"*)E/9>"%B9<"<;%9-%1'>"%8*1"1%+")*71%'5%1"$"#*)%1"8'-+1%'#%
"$"- % >9-(/"1 % >*7 % A" % *88"@/*A)"C< % L- %JGLYJ% 6" % *#"%
9-/"#"1/"+ % 9- % A(9)+9-: % *@@)98*/9'-1 % /4*/ % 9-/":#*/" % /4"1"%
/"84-9F("1%5'#%(1"%+(#9-:;%*-+%A"/6""-%>""/9-:1;%9-%#">'/"%
*-+%8'E)'8*/"+%1"//9-:1<%

!5R5!5EJ5F

O,T G< %`4"-; %iJ849"$9-:%]55"8/9$"%c)''#%`'-/#') %69/4%*%
e'6E&*-+69+/4 % K"1/(#"E."-19/9$" % _9+"'8'-5"#"-89-:%
.71/">;j%Z#'8<%$YE&E1=/0B(:0*&3ZZ3;%k(*-%e"1%Z9-"1;%
c#*-8";%2RR2<

O2T Z< %`49(; %J< %g*@(1D*#; % .< %0"9/>"9"#; % *-+ %e< %N9)8'I;%
i0''> % 69/4 % * % 0"*# % _9"6M % G""/9-: % `*@/(#" % 9- % *%
G()/9>"+9*%`'-5"#"-8"%0''>;j%"999&E1=/0B(:0*;%_')<%
V;%['<%U;%@@<%U^EQU<;%38/EY"8%2RRR<%

OPT k<%`'--"));% %J<N<%."-9'#; %J<%!*>@*@(#; %lEe%=9*-;%e<%
&#'6-;%%*-+%.<%Z*-D*-/9;%iY"/"8/9'-%*-+%=#*8D9-:%9-%/4"%
L&G%Z"'@)"_919'-%.71/">;j %"999& "YE9&3ZZP; % k(-"%
2RRU<

OUT `< % `'1/*; % Z< %J-/(-"1; % *-+ % k< % Y9*1; % mJ%G'+") % 5'#%
3#:*-9H*/9'-*)% L-/":#*/9'- %'5 %G""/9-: %3(/8'>"1;m % 9-%
Y7./(B?7+*+6&D+(.:)&0.&R6)/(B)&#(5(=7?B(./; %G<g<%

S



."9-; %&<E]< %G(-DE$')+; %=<\< %n#$9D; %N< %N'?/D'61D9;%
N<K< %N'?/D'61D9; % k< %o(@*-898; % *-+%.< %N#78H*; %]+1<%
g)(6"#%Z)"-(>;%2RR,<

OQT 0< %`(/)"#; % "/< % *)<; % iY91/#9A(/"+ %G""/9-:1M %J%G""/9-:%
`*@/(#" % *-+ % &#'*+8*1/9-: % .71/">;j % Z#'8< %$YE&
E1=/0B(:0*&3ZZ3;%k(*-%e"1%Z9-"1;%c#*-8";%2RR2<

OST 0< %Y49))'-; % .< %&4*:*/; %!< %`*#$"7; % *-+ % ]< % .4#9A"#:;%
iG""/9-: % 0"8'#+"# % Z#'?"8/M % Y9*)': % J8/ % e*A")9-:%
K(9+";j%"YR"&D(,-.0,*=&'(?7+/&D'GZPGZZ3;%2RRU<

OVT Y<%K*/98*EZ"#"H;%L<%G8`'6*-;%Y<%o4*-:;%*-+%.<%&"-:9';%
iY"/"8/9-:%K#'(@%L-/"#"1/Ee"$")%9-%G""/9-:1;j %"#"$%&
'()(*+,-&'(?7+/&ZPG[!;%."@/">A"#%2RRU<

O^T N< % K"7"#; % !< % 09/84"#; % *-+ % K< % JA'6+; % iG*D9-:%
G()/9>"+9*%G""/9-:%0"8'#+1%G'#"%G"*-9-:5();j%"999&
"YE9&3ZZL;%&*)/9>'#";%GY;%k()7%2RRP<%

OXT 4//@Maa666<*>9@#'?"8/<'#:a% %
O,RT 4//@Maa8'#@(1<*>9@#'?"8/<'#:% %<
O,,T 4//@Maa1'(#8"5'#:"<-"/a@#'?"8/1a-9/"a
O,2T 4//@Maa666<91<81<8>(<"+(a>""/9-:%#''>a<
O,PT 4//@Maa666<>U@#'?"8/<'#:a<
O,UT 4//@Maa666<-91/<:'$a1@""84a/"1/%A"+1a>#%@#'?a<
O,QT 4//@Maa666<9819<A"#D")"7<"+(a.@""84a>#a% %<
O,ST [<%g"#-;%&<%.849")";%!<%k(-D"#;%Z<%e(D'698H;%K<%=#p1/"#;%

iN"*#*A)"%."-19-:%/'%J--'/*/"%G""/9-:%0"8'#+9-:1;j%
L- %%(+)7.*= & *.: & 4;0M10/71) & Y7B?1/0.<J & R(=(,/(:&
?*?(+)&8+7B&/-(&"RIY3ZZ3&Y7.8(+(.,(;%2RRP<

O,VT J< % !*D"">; % G< % .4*4; % i3-/')':7 % *-+ % =*I'-'>7%
`'))*A'#*/"+%c#*>"6'#D%5'#%G""/9-:%`)*119598*/9'-j;%9-%
@#'8<%"Y%'&3ZZP2&`*>A#9+:";%\g;%J(:(1/%2RRU<

O,^T Y<%!9))*#+;%G<%31/"-+'#5;%*-+%]<%.4#9A"#:;%iY"/"8/9'-%
35%J:#"">"-/%$1<%Y91*:#"">"-/%L-%G""/9-:1M%=#*9-9-:%
N9/4%\-)*A")"+%Y*/*;j%Z#'8<%\]DG^$$Y]&Y7.8(+(.,(;%
]+>'-/'-;%̀ *-*+*;%G*7%2RRP

O,XT J< % k*9>"1; %g< %3>(#*; %=< %[*:*>9-"; % *-+ %g< %!9#*/*;%
iG">'#7%`("1%5'#%G""/9-:%_9+"'%0"/#9"$*);j%!)/&$YE&
I7+Q)-7? &7. &Y7./0.171) &$+,-05*= & *.: &'(/+0(5*= & 78 &
%(+)7.*= &9N?(+0(.,() & FY$'%9&_ZPH; %["6%l'#D; %[l;%
\.J;%38/'A"#%2RRU<

O2RT 0< % k*9-; % Z< % g9>; % *-+ % o< % e9; % i]I@"#9"-/9*) % G""/9-:%
.71/">;j % 9- %$YE & E1=/0B(:0* & I7+Q)-7? & 0.&
9N?(+0(./0*=&D(=(?+()(.,(&F9D%&3ZZLH2% &"#D")"7;%`J;%
['$<%2RRP<

O2,T J<%k*-9-;%k<%J-:;%.<%&4*:*/;%0<%Y49))'-;%k<%]+6*#+1;%k<%
G*89*1EK(*#*1*;%[<%G'#:*-;%&<%Z"1D9-;%]<%.4#9A"#:;%J<%
./')8D"; %`< %N''/"#1; % &< %N#"+"< % i=4" % L`.L %G""/9-:%
Z#'?"8/M%0"1'(#8"1%*-+%0"1"*#84;j%^"RD&"Y$RR%&3ZZP&
E((/0.<&'(,7<.0/07.&I7+Q)-7?;%G'-/#"*);%G*7%2RRU<

O22T e< % g"--"+7 % *-+ % Y< % ]))91; % ie*(:4/"# % Y"/"8/9'- % 9-%
G""/9-:1;j %^"RD &E((/0.< & '(,7<.0/07. &I7+Q)-7? & */ &
"Y$RR%&3ZZP;%G'-/#"*);%G*7%2RRU<

O2PT e< % g"--"+7 % *-+ % Y< % ]))91; % iZ9/84EA*1"+ % ">@4*191%
+"/"8/9'-%5'#%84*#*8/"#9H*/9'-%'5%>""/9-:%#"8'#+9-:1;j%9-%
$1/7B*/0, & R?((,- & '(,7<.0/07. & *.: & 4.:(+)/*.:0.<&
I7+Q-7? & "999 &$R'4 & 3ZZL; % ./< %=4'>*1; %Y"8">A"#%
2RRP<

O2UT !< %g'9D"; % .< %[*:*149>*; %l< %[*D*-9149 % *-+ %l< %.*/';%
m]-4*-8"+=*A)"M % .(@@'#/9-: % * % .>*)) % G""/9-: % 9-%
\A9F(9/'(1 % *-+ %J(:>"-/"+ % ]-$9#'->"-/;m % 9- %?+7,@ &
%YE&3ZZP;%='D7';%k*@*-<

O2QT Y<E.<%e"";%&<%]#');%k<%K#*4*>;%!<k<%!());%*-+%[<%G(#*/*;%
iZ'#/*A)" % G""/9-: % 0"8'#+"#;j % 9- %?+7,@ & $YE&
E1=/0B(:0*&3ZZ3;%k(*-%e"1%Z9-"1;%c#*-8";%2RR2<

O2ST q< % e9(; % Y< % g9>A"#; % k< % c''/"; % e< % N7)8'I; % *-+ % k<%
&'#"8HD7; % icel.Z]`M %J%G()/9E\1"# % _9+"' % `*>"#*%
.71/">%69/4%!7A#9+%!(>*-%*-+%J(/'>*/98%`'-/#')j;%9-%
?+7,@&$YE&E1=/0B(:0*&3ZZ3;%k(*-%e"1%Z9-"1;%c#*-8";%
2RR2<

O2VT .<%G*#84*-+EG*9))"/;%iG""/9-:%0"8'#+%G'+"))9-:%5'#%
]-4*-8"+ % &#'619-:;j %D(,-.0,*= & '(?7+/ & Y7B?1/(+&
0̀)07.&*.:&E1=/0B(:0*&]*;7+*/7+6;%`'>@(/9-:%`"-/#";%
\-9$"#19/7%'5%K"-"$*;%G*#84;%2RRP<

O2^T L<%G8`'6*-;%.<%&"-:9';%Y<%K*/98*EZ"#"H;%K<%e*/4'(+;%c<%
G'-*7; % Y< % G''#"; % Z< % N"))-"#; % *-+ % !< % &'(#)*#+<%
G'+")9-: % 4(>*- % 9-/"#*8/9'- % 9- % >""/9-:1< % L- %"999&
"./(+.*/07.*= & Y7.8(+(.,( & 7. & $,71)/0,2 & R?((,-2 & *.: &
R0<.*=&%+7,())0.<2&"Y$RR%;%2RRP<

O2XT Y<%G8["9); %\*.: &*.: &E0.:J &I-*/ &a()/1+() &'(5(*=&
$;71/&D-71<-/@%\<%'5%`498*:'%Z#"11;%,XXQ<

OPRT L< % G9D98; % g< % !(*-:; % *-+ % G< % =#9$"+9; % iJ8/9$9/7%
G'-9/'#9-: % *-+ % .(>>*#9H*/9'- % 5'# % *- % L-/"))9:"-/%
G""/9-:%0''>;j%9- %?+7,@&"999&I7+Q)-7?&7.&\1B*.&
E7/07.;%J(1/9-;%="I*1;%Y"8<%2RRR<

OP,T .<%G(D4'@*+47*7;%*-+%&<%.>9/4;%iZ*119$"%`*@/(#"%*-+%
./#(8/(#9-:% '5 %e"8/(#"1;j % 9- %?+7,@ & $YE&E1=/0B(:0*&
bcc;%3#)*-+';%ce;%,XXX<

OP2T 0<3:*/*; %l<[*D*>(#*; %l<34/*; % i`'>@(/*/9'-*) %_9+"'%
]+9/9-:%G'+")%A*1"+%'-%3@/9>9H*/9'-%69/4%`'-1/#*9-/E
.*/915*8/9'-;j%?+7,@&T71+/-&%*,080,G'0B&Y7.8(+(.,(&7. &
E1=/0B(:0*;%2RRP<

OPPT G<3H"D9; % l<[*D*>(#*; % l<34/*; % iJ(/'>*/"+%
`*>"#*6'#D % c'# % `*@/(#9-: %Y"1D/'@ % Z#"1"-/*/9'-1 % r%
`*>"#*6'#D %Y"19:- %J-+%]$*)(*/9'- % L- %_9#/(*) %J-+%
0"*) % .8"-"1;j %%+7,@ & !)/ & 91+7?(*. & Y7.8(+(.,( & 7.&
0̀)1*=&E(:0*&%+7:1,/07.;%2RRU<

OPUT c<%q("D;%Y<%G8["9));%0<%&#7));%̀ <%g9#A*1%!<%J#1)*-;%g<]<%
G8`())'(:4; % [< % c(#(7*>*; % 0< % J-1*#9; % iK"1/(#";%
.@""84;%*-+%K*H"%`("1%5'#%Y918'(#1"%.":>"-/*/9'-;j%
0. & ?+7,@ & 78 &Y`%' & 3ZZZ; %!9)/'- %!"*+ % L1)*-+; % .'(/4%
`*#')9-*;%\.J;%2RRR<

OPQT l< %0(9;%J<%K(@/*%*-+%k<k< %`*+9H; %i_9"69-:%G""/9-:1%
`*@/(#"+%A7%*-%3>-9EY9#"8/9'-*)%`*#">*;j%9-%%+7,@&78 &
$YE&Y\"&3ZZ!;%."*//)";%NJ;%G*#84;%2RR,<

OPST l<%0(9;%J<%K(@/*; %k<%K#(+9-%*-+%e<%!";%iJ(/'>*/9-:%
)"8/(#" % 8*@/(#" % *-+ % A#'*+8*1/M % /"84-')':7 % *-+%
$9+"':#*@47;j%$YE&E1=/0B(:0*&R6)/(B)&X71+.*=;%PE,Q;%
.@#9-:"#%_<;%2RRU<%

OPVT d<%.(-;%*-+%&<.<%G*-?(-*/4;%iZ*-'#*>98%`*@/(#9-:%*-+%
0"8':-9/9'-%'5%!(>*-%J8/9$9/7;j%9-%?+7,@&78&"999&"Y"%&
3ZZ3;%0'84"1/"#;%[l;%\.J;%."@/">A"#%2RR2<

OP^T 4//@Maa666<F(9-+9<8'>a
OPXT % G< %=#9$"+9; % L< %G9D98; % .< %&4'-1)"M % iJ8/9$" %`*>"#*%

["/6'#D1%*-+%.">*-/98%]$"-/%Y*/*A*1"1%5'#%L-/"))9:"-/%
]-$9#'-"-/1j; %"999 & I)? & 7. & \1B*. & E7:(=0.<2 &
$.*=6)0)&*.:&R6./-()0) &F0. &,7.C@ &A0/- &Y`%'H; %!9)/'-%
!"*+;%.'(/4%`*#')9-*;%k(-"%2RRR

OURT \8494*149 % .; % mL>@#'$919-: % `*>"#* % `'-/#') % 5'#%
`*@/(#9-:%G""/9-: %J8/9$9/9"1%(19-:%* %c)''#%Z)*-;m % 9-%

V

http://www.amiproject.org/
http://www.icsi.berkeley.edu/Speech/mr/
http://corpus.amiproject.org/


?+7,((:0.<) & 78 & $YE & E1=/0B(:0* & 3ZZ!; % @@< % ,2E,^;%
2RR,<

OU,T J<%N*9A");%"/<%*)<;%i.>*0=M%=4"%.>*#/%G""/9-:%0''>%
=*1D%*/%L.e;j%9-%"999&"Y$RR%&3ZZL<%

OU2T J< %N*9A") % "/< %J)<; % iJ+$*-8"1 % 9- %J(/'>*/98%G""/9-:%
0"8'#+9-:%*-+ %J88"11;j% 9- %"Y$RR%&3ZZ!; %.e ;̀ %\=;%
2RR,<

OUPT &< %N#"+" % *-+ % ]< % .4#9A"#:; % i.@'//9-: %!'/ % .@'/1 % 9-%
G""/9-:1M%!(>*-%k(+:">"-/1%*-+%Z#'1'+98%`("1;j%9-%
94'dR%99Y\&3ZZL;%K"-"$*;%."@/">A"#%2RRP<

OUUT o'A); % G; % N*))4'55; % c % *-+ % 09:')); % K; % iJ8/9'-%
0"8':-9/9'-%9-%G""/9-:%.8"-*#9'1%\19-:%K)'A*)%G'/9'-%
c"*/(#"1<j%Z#'8< %"999&"./=@ &IQ)-?&7. &%(+8@ &95*=@ &78 &
D+*,Q0.< & *.: & R1+5(0==*.,( & F%9DRGYY`RH & a+*O2 &
$1)/+0*2&E*+,-&2RRP<

^


	1. Introduction
	2. INSTRUMENTED MEETING ROOMS & AMI CORPUS
	3. AUDIO-VISUAL PROCESSING
	4. CONTENT EXTRACTION
	5. AMI Meeting Browsers. 
	6. EVALUATION
	7. CONCLUSIONS AND FUTURE WORK
	REFERENCES

