
!"#$%&'#()#'#*&+,-.(*%#+'/&%#0(.'1#.&'/("$"2#'2&"3

4'%(/1'*#56789!!:#7$-;'1#<=!>?@A>5B"#:#4')'1#4?C<5!"#'"%#5&"D$#!4!5B"

!+/3.'-3E# $% # &'() # *+*,- # ., # /(-)&01 # 2()34)) # )56, # 5/ # &',#
*-,)46*&(5%)#+754&#'46+% #35%)3(,%3,8 #91#+#2,&+(0,2#:4(2+%3,#
&'-54:'54& # 54- # 5%:5(%: # -,),+-3' # 5% # 65-+0(&1 # ;42:6,%&#
3+&,:5-(,)#.,#6+<,#+%#+&&,6*&#&5#)466+-(=,#(&#+%2#(&)#4),/40%,))#
/5-#3-,+&(%:#+%#,>*0(3(&#65-+0#-,+)5%(%:#+:,%&#.(&'#)1)&,6#7+),2#
5% # &', #.()256 # 5/ # &', #.,7?3-5.28# @(&' # )*,3(+0 # -,6+-<) # 5%#
:(A(%: # (& # + #6+&',6+&(3+001 # 3+0340+&(A, # )&-43&4-,# +%2 # 3'+%3,)#
3-,+&,2#71#&'()#+**-5+3'#+0&,-+&(5%8#!"

F#BA=4698G=B6A

BA,% # &'54:' #., # 0(<, # &5 # 35%)(2,- # -575&) # +) # C6,3'+%(3+0DE#
C+-&(/(3(+0D#F#.,#)&(00#+-,#<,,%#&5#7,0(,A,#&'+&#&',5-(,)#2,A,05*,2#
/5-#'46+%)#6(:'&#.5-<#;4)&#+)#/(%,#/5-#6+3'(%,)#+)#(&#25,)#/5-#
4)8#G%2#&'()#'+)#0+&,01#0,+2#&5#&',#2()34))(5%#+754&#65)&#4),/40#
*'(05)5*'(3+0#)1)&,6#H.(&'#I+%&(+%()6#+%2#4&(0(&+-(+%()6#(%#&',#
0,+2J# /5- # &', #K+3'(%, # B&'(3) # -,),+-3'8 #@, # 7,0(,A, # &'+& # &'()#
+**-5+3'#()#+#*-56()(%:#*+&'#74&#65-,5A,-#.,#&'(%<#&'+&#/(,02
5/ # )3(,%3, #.(&' # )43' # +% # (%&,-2()3(*0(%+-1 # 3'+-+3&,- # 3+%%5& # 7,#
0(6(&,2 # &5 # *'(05)5*'(3+0 # 2,0(7,-+&(5%)8 # L'+& # () # .'1 # (%
54- # -,),+-3' # ., # &-1 # &5 # 2-+. # /-56 # 5&',- # 2()3(*0(%,) # 0(<,
*)13'505:1#M!N8

@'(0, # .5-<(%: # 5% # + # *-5;,3& # 5/ # + # )4-A,1 # /5- # +-(&'6,&(3+0#
65-+0(&1 # 3+0340+&(5% # +%2 # .(&' # *-56()(%: # -,)40&) # (% # 54-#
*-,0(6(%+-1 # ,>*,-(6,%&) # 5% # '46+% # -,)*5%2,%&) # ., # +)<,2
+ # O4,)&(5% # +754& # 6+<(%: # 6+3'(%,) # +70, # 5/ # ),0/?/(00(%: # &',#
O4,)&(5%%+(-,8#L'()#*+*,-#()#&',#+%).,-8#

$%&,-%,&#()#7-(6/40#5/#)53(+0#%,&.5-<(%:#HP+3,755<E#K1Q*+3,J#
+%2#A(2,5#)'+-(%:#HR54L47,J#.,7)(&,)8#S,5*0,#%5.+2+1)#0(<,#&5#
)'+-,#&',(-#656,%&)#.(&'#/-(,%2)#71#75&'#(%)&+%&E#)'5-&#6,))+:,)#
HL.(&&,-J#+%2#05%:E#65-,#7+0+%3,2#5%,)#H705:)J#5-#*'5&5)#HP0(3<-E#
S(3+)+J8 # L',1 # 3566,%& # 5% # -,3,%& # %,.) # .'(3' # ),,6 # &5 # 7,#
/0552(%:#&',#@,78#@,#7,0(,A,#&'+&#&',),#4%/+&'56+70,#@,7#"8T#
/,+&4-,) #6+1 # 7, # '(2(%: # ,A,% #65-, # (66,%), # 3-5.2 #.()256#
*5&,%&(+0#&'+&#3+%#7,#4),2#(%#K+3'(%,#B&'(3)#-,),+-3'8

H# G!=CI64BC>#J64#9BJJC4BAI#I669#KLM#

J467#N46AI#KFM

@(&'#+#35665%#),%),#<%5.0,2:,#154#3+%#,+)(01#&,00#&'+&#+#
-,.+-2,2#+3&(5%#'+)#&5#7,#:552#+%2#(/#*4%()',2#F#5%,#'+)#6+2,#
)56,&'(%:#.-5%:8#94&#5/#354-),#54-#0(A,)#+-,#/+-#65-,#356*0,>#

!#P+340&1#5/#L',505:1E#U(350+4)#V5*,-%(34)#W%(A,-)(&1E#XY?!TT#L5-4%E#
S50+%28#B6+(0Z#!"#$%&'()$%*$#!*+,*
"# [-+24+&,#Q3'550 #5/#$%/5-6+&(5% #Q3(,%3,#+%2#L,3'%505:1E #\5<<+(25#
W%(A,-)(&1E#Q+**5-5E#]+*+%8
B?6+(0Z-+)&(./0(!12!&3$4&2&4&!15'#6%1&*607*8"!$%&1*&9*:+*

+%2#)(%3,#+))+))(%)#:,&#*+(2#H-,.+-2J#/5-#<(00(%:#*,5*0,#H.-5%:J#
+%2 # .5-02 # () # /400 # 5/ # +33(2,%&+0 # H4%2,),-A,2J # A(3&(6)#
H*4%()'6,%&J #.,#%,,2#65-,#3+&,:5-(,)#5-#+#65-,#)5*'()&(3+&,2#
65-+0 #-,+)5%(%:#6+%%,-8 #G#-,+21#&5 #4),#*+3<+:, #5/ #,)),%&(+0#
())4,)#&5#35%)(2,-#.'(0,#-,35:%(=(%:#:552#/-56#.-5%:#.,#/54%2#
(%#^+.-,%3,#I5'07,-:_) # &',5-1#5/ #'46+%#65-+0 #2,A,05*6,%&8

HEF # 56OPQC4IR> # =OC64@ # !A9 # B=>#

8>CJ8PAC>> # J64 # 7!GOBAC # C=OBG>#

4C>C!4GO

^+.-,%3, #I5'07,-: #.+) # +% #G6,-(3+% # *)13'505:()& #.'5),#
-,),+-3' # 5% # '46+% #65-+0(&1 # -,)40&,2 # (% # + # &',5-1 # M`N # 5/ # (&)#
)433,))(A,#3'+%:,)#(%#+)*,3&)#71#.'(3'#.,#35%)(2,-#+%#+3&(5%#
:552#5-#.-5%:8

\, #2()35A,-,2 # &'+& #.',% #., # +-, # 154%: #F #., # /(-)&01 # 055<
5% # &', # *4%()'6,%& # &'+& # &', # +3&(5% # .(00 # 3+4),8 # L', # .5-)&#
*4%()'6,%&#HFJE#&',#65-,#.-5%:#'+)#&5#7,#&',#+3&(5%#(&),0/8#$/#+#
3'(02#:,&)#:-54%2,2#/5-#+#2+1#/5-#<(00(%:#'()#'+6)&,-#+%2#/5-#+#
.,,<#/5-#,+&(%:#).,,&) #7,/5-,#2(%%,-#F#(&#()#:5(%:#&5#35%)(2,-#
'+A(%:#)%+3<#.5-)&#&'+%#<(00(%:8#P4-&',-65-,E#&'()#6(:'&#0,+2#&5#
+ # 6()+**-,',%)(5% # (% # .'(3' # )4//,-(%: # 5/ # +33(2,%&+0 # A(3&(6)#
.5402 # 7, # 35%)(2,-,2 # +2,O4+&, # &5 # &',(- # /+40&8# Q4-*-()(%:01E#
&'(%<(%:#5%01#+754&#&',#-,.+-2#HaJ#1,&#(%2(3+&,)#),35%2#)&+:,#5/#
54- #65-+0 # 2,A,05*6,%& # 5% #.'(3' #., # 25 # %5& # 3+-, # /5- # 7,(%:#
*4%()',2#+)#05%:#+)#.,#:,&#.'+&#.,#3+-,#+754&#F#.,#.(00#,+&#&',#
3+%21 # +:+(% # ,A,% # &'54:' #., # +-, # +.+-, # 5/ # &', # &'-,+& # 5/ # &',#
*4%()'6,%&8 # G0&'54:' # 75&' # )'+-, # )+6,E # ),0/?(%&,-,)&,2 # HFJ#
35%3,-%)#+754&#35%),O4,%3,)#H/(-)&#3+&,:5-1J#F#&',1#4%2547&,201#
6+<, # 4) # +)< # +754& # G3&5-_) #65&(A+&(5% # H),35%2 # 3+&,:5-1J # (%#
),+-3'#/5-#65-,#+0&-4()&(3#HaJ#7,'+A(5-)#)43'#+)#)&,+0(%:#+#3+-#&5#
2-(A,#)56,7521#&5#&',#'5)*(&+08#94&#1,&#0,&#4)#%5&#35%%,3&#&'()#
.(&' #G3&5-_) # :552 # HaJ # 5- # ,A(0 # HFJ # (%&,%&(5%) # H&'(-2 # 3+&,:5-1J#
.'(3'#+005.#4)#&5#2()&(%:4()'#4%(%&,%&(5%+0#<(00(%:#/-56#64-2,-8#

^+&,- # ., # .()' # &5 # +)< # +754& # G3&5-_) # -,*4&+&(5% # H/54-&'#
3+&,:5-1J #.(&'#'(6#7,(%:#3-(&(3(=,2#HFJ#5-#+330+(6,2#HaJ8#G0)5#
)56, #)53(+0 # /+3&5-) # 0(<, #2(-,3& # -,+3&(5% # &5 # &', #+3& # (&),0/ # H/(/&'#
3+&,:5-1J # F # 2()+**-5A(%: # HFJ # 5- # +**-,3(+&(%: # HaJ # (& # +%2#
(6*-5A,6,%& # HaJ # 5- # 2,&,-(5-+&(5% # HFJ # 5/ # -,0+&(5%)'(*) # H)(>&'#
3+&,:5-1J8#b(//,-(%:#&',),#3+&,:5-(,)#6(:'&#7,#,A,%#'+-2,-#+%2#
;42:(%:#71#&',6#F#65-,#356*0,>#&5#-,3+00#)56,#0+.#+%2#)53(+0#
2()3-,*+%31#.',%#(&#356,)#&5#3+),)#5/#01%3'(%:8

P(%+001#.,#:,&#7+3<#&5#&'(%:)#&'+&#3+%#7,#,+)(01#;42:,2#0(<,#
&,00(%:#(/#&',#0+.#5-#,&(O4,&&,#H),A,%&'#+%2#,(:'&'#3+&,:5-1J#'+)#
7,,%#7-5<,%#HFJ#5-#<,*&#HaJ8
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S # !4B=O7C=BG!P # 764!PB=@#

G!PG8P!=B6A#

L'54:'#35%)3(,%3,#()#5/&,%#-,/,--,2#&5#7,#&',#cA5(3,#.(&'(%c#
+%2#&',#c(%%,- #0(:'&c#M"N#F#.,#+-,#<,,%#&5#7,0(,A,#&'+&# (& # () #+#
6+&&,-#5/#-,+)5%#+%2#7,3+4),#5/#&'+&#.,#3+%#+))46,#;42:(%:#&',#
65-+0#O4+0(&1#5/#+%#+3&#+#05:(3+001#)433,))(A,#*-53,))8#L'+&#+)#
+%1 # 5&',- # 2,243&(5% #6+1 # 7, # ,A,%&4+001 # ,>*-,)),2 # (% # H71 # +00#
6,+%)#F#%5&#C-,243,2#&5DJ#&',#0+%:4+:,#5/#6+&',6+&(3)#.(&'#F#+)#
/5-#54-#-,),+-3'#F#-,)40&)#5/#d!d#+%2#d?!d#/5-#+3&)#65-+001#:552#+%2#
.-5%:#-,)*,3&(A,01#+%2# dTd #/5-#&',#%,4&-+0#5%,)8#L',#-,6+(%(%:#
())4,)#+-,#&',#3+&,:5-(,)#+%2#)3+0,#(%#.'(3'#&',#+3&(5%#()#54:'&#&5#
7,#-+&,28

T # U8C>=B6AA!B4C # J64 # 764!PB=@#

G!PG8P!=B6A

L', # 7+)(3 # (2,+ # /5- # 54- # 3'+-& # () # ;42:(%: # +% # +3&(5% # 71 # &',#
3+&,:5-(,) #2()&(%:4()',2 # (% #*+-& # &'-,,#5/ # &'() #*+*,- # (% #+ #7+)(3#
)3+0,#/-56#d?ed#HFJ#&5#ded#HaJ8#@,#7,0(,A,#&'+&#71#+#*-5*,-#6,+%#
3+0340+&(5%#6+3'(%,#)'5402#7,#,A,%&4+001#+70,#%5&#&5#&,00#:552#
/-56#.-5%:#74&#+0)5#)50A,#65-,#356*0,>#3+),)8

TEF#U8C>=B6AC9#>B=8!=B6A>

P5-#54-#-,),+-3'#.,#'+A,#*-,*+-,2#+#),&#5/#&.,0A,#)(&4+&(5%)#&'+&#
.,#+)<#-,)*5%2,%&)#&5#;42:,Z#)&,+0(%:#+#3+-E#)+A(%:#+#6+%E#)+A(%:#
6,%E#)5%#6+--(,)#&',#.56+%#',#05A,)E#7,(%:#<(00,2E#<(00(%:#+#)(3<#
25:E #<(00 #5.% #25:E #6+%d) # )&-5%:#'(&E #7,(%:# -577,2#!TfE #7,(%:#
-577,2 # !TTfE # <(00(%: # + # 6+% # +33(2,%&+001E # +A(%: # + # 6+%#
+33(2,%&+0018 # L'() # ),& # (%3042,) # %5& # 5%01 # ,A,%&) # 356*0,&,01#
5**5)(&,#0(<,#)+A(%:#6+%_)#0(/,#+%2#<(00(%:#'(6#74&#+0)5#35%&+(%#
)(&4+&(5%)#.(&'#2(//,-,%&#(%&,%)(&1E#,8:8#-,/0,3&(%:#&',#2(//,-,%3,#(%#
-+&(%:)#24,#&5#&',#(%&,%)(&1#5/#&',#+3&)Z#-577(%:#!Tf#5-#!TTf8

$%#54-#*-,0(6(%+-1#,>*,-(6,%&) #&5#&,)&#&',#3-,2(7(0(&1#5/#&',#
O4,)&(5%%+(-, # ., # +)<,2 # /54- # -,)*5%2,%&) # /+6(0(+- # .(&' # 54-#
-,),+-3'#H&5#+A5(2#6()4%2,-)&+%2(%:J #&5#/(00 # (&# (%#/5-#+00#5/#&',#
)(&4+&(5%)8 # P(:4-, # ! # (004)&-+&,) # +3'(,A,2 #6+&3',) #.(&' # +065)&#
gTh # 5/ # O4,)&(5%) # +754& # 3+&,:5-(,) # *-,),%&,2 # (% # ),3&(5% # "8!#
:,&&(%:#+ #),6(?+335-2+%3,# HGE #GE #9E #VJ #+%2#65-, # &',%#,A,-1#
&'(-2#F#+#Yeh#+:-,,6,%&#HGE#GE#GE#9J#5%#+#C?eD#&5#CaeD#)3+0,8

TEH#!G=B6AR>#C76=BVCAC>>

BA,%#&'54:'#(%&,%)(&1#5/#+%#+3&#()#(6*5-&+%&#F#.,#&'(%<#&'+&#
&', # <,1 # +%2 # 65)& # 4),/40 # /+3&5- # /5- # 54- # -,),+-3' # () # +3&d)#
,65&(A,%,))#+%2#&',-,/5-,#.,#(%3042,2#)(&4+&(5%)#5/#<(00(%:#+#25:#
.(&'#3,-&+(%#652(/(,-)#0(<,#C5.%#25:D#5-#C)(3<#25:D8#94&#F#.,#
64)&#%5&#/5-:,&#&'+&#/(,02#5/#K+3'(%,#B&'(3)#()#%5&#+754&#6+<(%:#
-575&)#3+*+70,#5/#),+-3'(%:#(%/5-6+&(5%#+754&#+%#+3&(5%#&5#/(%2#
2(-,3&E#652(/1(%:#3(-346)&+%3,)#74&#5%01#;42:,#&',#+3&(5%#5%#&',#
7+)()#5/#*-5A(2,2#<%5.0,2:,#MgN8

J$2W.&#FE#b(+:-+6#*-,),%&(%:#*-,0(6(%+-1#O4,-1#6+&3',)8

U5.+2+1)#*,5*0,#+-,#65-,#<,,%#&5#3566,%&#%,.)#71#.'(3'#
&',1#+-,#65A,28#G%5%16(&1#(%#&',#U,&#+005.)#+%2#,%354-+:,)#&5#
7,#/-+%<#.(&' #,>*-,))(%:#54-#)&+%2#+%2#71#&'+&#F#3'+%:,)#&',#
@,7#(%&5#+#A+)&#)54-3,#5/#2(//,-,%&#5*(%(5%)#5%#A+-(54)#&5*(3)8

TES#<!4=BGB<!A=#G!=CI64B?!=B6A

@',% # ;42:(%: # + # )(&4+&(5% #., #64)& # %5& # /5-:,& # &'+& # (& # 3+%#
+0.+1) # 7, # ),,% # /-56 # &'-,, # *5(%&) # 5/ # A(,.8 #G0-,+21 # -,3+00,2
G3&5-#F#2(-,3&#25,-#5/#&',#+3&(5%E#i7;,3&#F#5%#.'(3'#&',#+3&(5%#()#
7,(%: # *,-/5-6,2 # +%2 # +% # i7),-A,- # .+&3'(%: # &', # ,A,%&8 # P5-#
/5-6+0(&1 # 0,& #4)#)&+&,# &'+&E #,8:8 # j'(&&(%:D# () #65-,#*0,+)+%&# &'+%#
C7,(%:#'(&D#+%2#C.(%%(%:#+#05&&,-1D#()#/+-#65-,#/4%#&'+%#C),,(%:#
.(%%(%:#+#05&&,-1D8#L'+&#()#.'1#/5-#54-#-,),+-3'#.,#'+A,#2,3(2,2#
&5#4),#+#&.5#2(6,%)(5%#V+-&,)(+%#355-2(%+&,#)1)&,6##H),,Z#P(:4-,#
"8J # .(&' # >?+>() # -,)*5%)(70, # /5- # *5)(&(A, # +%2 # %,:+&(A, # +3&(5%#
35%),O4,%3,)#+%2#1?+>() #*(3&4-(%:#75&'#*+(%#+%2#*0,+)4-,#-+&,#
.'+&#6+<,)#),,(%:#&',#2(//,-,%3,#/+-#65-,#30,+-018

Q,35%2#35%3,-%#(%A50A,) #2,&,-6(%(%: #&',#%+&4-,#5/#+3&(5%_)#
*+-&(3(*+%&)#7,3+4),#.'(0,#C<(3<(%:#+#7+00D#()#-+&',-#+33,*&+70,#F#
C<(3<(%:#+#3+&D#6+1#%5&8#@,#.+%&#+#6+3'(%,#&5#7,#*-5A(2,2#.(&'#
+ # )1)&,6#4)(%:# )43'#3+&,:5-(,) #+%2 #+0-,+21#'+2#7,,%#+70, # &5#
6+<,#54-#*-5:-+6#3+*+70,#5/#+7)&-+3&#&',),#%4+%3,)8

TET#NCQ#7BABAI#=OC#C76=B6A>

U,>&#)&,*#/5-#2,A,05*(%:#.,7?3-5.2#7+),2#65-+0#-,+)5%(%:#
G:,%&#35%3,*&#.+)#&5#+2+*&#*-,A(54)#(2,+)#MeE#kN#/5-#&',#%,.#
4)+:,#F#6+<(%:#&',#G:,%& #3+*+70,#5/#%5&#5%01#/(%2(%:#*-5*,-#
2+&+#74&#+0)5#5-:+%(=(%:#+%2#)466+-(=(%:#(&#&5#:(A,#+#-,+)5%,2#
65-+0 #;42:6,%&8 #i%,#5/#&',#65)& # (6*5-&+%& #3'+%:,)#6+2,#71#
&'()#/5- #'(&',-&5#+**-5+3'#.+)#,>*+%)(5%#5/# &',#3+&,:5-(=+&(5%#
(2,+8 #Q(%3, #., #*-,/,- #*-+3&(3+0 # +**-5+3'E #., #.()' # &5 #*-,),%&#
-,)40&) # 5/ # 54- # 5&',- # ,>*,-(6,%&) # (% # 6,3'+%(=,2 # ),+-3' # /5-#
,65&(5%)#+))53(+&,2#.(&'#+3&(5%)8#
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J$2W.&#HE##V+-&,)(+%#355-2(%+&,#)1)&,6#(004)&-+&(%:#2(//,-,%3,)#
2()34)),2#(%#),3&(5%#g8`8

9,05.#&+70,)#)'5.#&5*#+**-5>(6+&,#,65&(5%)#,>&-+3&,2#/-56#
),%&,%3,)#(%#]+*+%,),#/54%2#5%#&',#.,7#.(&'#),+-3',2#*'-+),)Z

Emotions: Results:
/,+- `"#l#mY

excite !k#l#mY

sadness !e#l#mY

Table 1. Results of a query: “has killed man”.

L+70,#!#)'5.)#&',#-,)40&)#/5- #+#O4,-1#C'+)#<(00,2#6+%D#/5-#
.'(3'#54-#*-5:-+6#.+)#+70,#&5#/(%2#mY#5*(%(5%)#(%#54-#705::,-d)#
4&&,-+%3,)#2+&+?7+),#+%2#54&#5/#.'(3'#+754&#``h#/(%2#&'()#*'-+),#
/,+-)56,8

Emotions: Results:
2()0(<, `k#l#!!T

+%:,- !k#l#!!T

)'53< !`#l#!!T

Table 2. Results of a query: “has killed mother”.

P5-#L+70, #" #., #3'+%:,2 #i7;,3& # /5- #+ #65-, #,65&(5%+0 #5%,#
.'+& # -,)40&,2 # (% # '+A(%: #emh # )'5.(%: # +% # 4%',)(&+&(%:#
2()+**-5A+08#

@,#7,0(,A,#&'+&#.(&'#+#35665%#),%),#;42:6,%&#+%2#+#2+(01#
0(/, # ,>*,-(,%3, #5%, #6+1 #3+00 # &',), # -,)40&) # +& # 0,+)& #*-56()(%:8#
@(&'#4),#5/ # &'() #3-(&,-(+ #., #6+<, #+%#+))46*&(5% #5%#*5))(70,#
O4,-(,)d # -,)40&)#+%2#-,)40&)#)'5.(%: #Xgh#5/ #*5)(&(A,#,65&(5%)#
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Table 3. Results of a query: “has marry someone”.
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Table 4. Results of a query: “has hit a man”.
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