
!"#$%&'()*+%%,-,$.##/0*
1/".(23*4/5'3%(*!(0632%(*

•  73!(,%-8*.(0*96$$.(*#6:;'-8/0*.*-/$'/-*%<*#.#/$-*%(*:%%,-,$.##/0*
-/".(23*;/5'3%(*'(0632%(*<%$*:'%"/0'3.;*,/5,-=*

•  >8/'$*?%$@*'(3;60/0*:%%,-,$.##'()*"%0'A3.2%(-*.(0*/5#;%$.2%(-**
%<*'--6/-*,8.,*#%-/*38.;;/()/-*<%$*;/.$('()*-/".(23*;/5'3%(-B*

◆  ?/')8,/0C*-,$'3,;D*"6,6.;;D*/53;6-'&/*:%%,-,$.##'()*

◆  -//0*?%$0*-/;/32%(*
◆  (/).2&/*EF-,%#GH*-/".(23*3.,/)%$'/-*

◆  -/".(23*0$'I*

+'%"/0'3.;*J4K*
•  !"#$%&"'()*+(,-.()*)(+/-(/%*0.#'%11"+/*E!"#234H*<%36-/-*%(*

,/5,*"'('()*%<*-3'/(2A3*.$23;/-*'(*:'%"/0'3'(/*.(0*"%;/36;.$*
:'%;%)D=*L>8'-*'-*0'M/$/(,*<$%"*J4K*<%$*3;'('3.;*"/0'3'(/=N*

•  +'%"/0'3.;*,/5,-*.$/*A;;/0*?',8*-#/3'.;'O/0*,/$"'(%;%)DC*-638*.-*
)/(/*.(0*#$%,/'(*(."/-C*3/;;*,D#/-C*.(0*:'%;%)'3.;*#$%3/--/-=*P%$*
/5."#;/C*<$%"*.*!"#$%&'(')*+%.$23;/B*

%,$!-.%/+%'(0#1'(#2+34%'567'++'0%/(%89:;<=%*'33+%>(0%/(%?/0('4%)++2'%
%0'7/@'0%A7#B%CD%B/*'E%

•  Q/(%"'3*$/-/.$38*;',/$.,6$/*'-*)$%?'()*$.#'0;D=*>/."-*%<*86".(*
F/#*27>D#7+%".(6.;;D*'(0/5*-%"/*0%36"/(,-C*:6,*,8/D*3.(R,*
@//#*6#=*J4K*%M/$-*,8/*#%--':';',D*%<*.6,%".,/0*:'%36$.2%(S**

•  1#/3'.;'O/0*J4K*,%%;-*8.&/*://(*0/&/;%#/0*<%$*,8'-*0%".'(=*

K6:7/0*
•  K6:7/0*'-*.*<$//*-/.$38*/()'(/*,8.,*#$%&'0/-*.33/--*,%*
.*&.-,*."%6(,*%<*:'%"/0'3.;*,/5,C*'(3;60'()*,8/*
7TU4!JT*0.,.:.-/=*

P$%"*V'@'#/0'.B*G+%#A%=%H*D#F'7%;I-=J%!2FK'0%L>+%#@'7%;=%B/33/#(%7'*#70+%
1#/(1%F>*?%D#%-<MMJ%+'3'*)@'34%D#%DL'%4'>7%-NMOJ%>(0%@'74%+'3'*)@'34%D#%-NI<P%
>F#2D%OIIJIII%('C%7'*#70+%>7'%>00'0%'>*L%4'>7E%%

G+%#A%DL'%+>B'%0>D'J%-=E-%B/33/#(%#A%!2FK'0Q+%7'*#70+%>7'%3/+D'0%C/DL%DL'/7%
>F+D7>*D+J%>(0%-.E;%B/33/#(%>7)*3'+%L>@'%3/(?+%D#%A233RD'5D%S#A%CL/*L%=EN%B/33/#(%
>7)*3'+%>7'%>@>/3>F3'%A233RD'5D%A#7%A7''%A#7%>(4%2+'7TE%%

•  7.(D*-3'/(2A3*.$23;/-*.$/*'(0/5/0*?',8*,8/*W=1=*
J.2%(.;*4':$.$D*%<*7/0'3'(/R-*7/0'3.;*16:X/3,*Y/.0'()-*
E7/1YH=*

!
!

!
!

Semantic Categories!
!
Antibodies!
Cells!
Cell Lines!
Diseases!
Drugs!
Functions/Processes!
Mutations!
Proteins/Genes!
Signs/Symptoms!
Tumors!

9.,/)%$D*0/A('2%(-*.(0*8.(0Z#'3@/0*-//0-*



V/')8,/0*76,6.;*T53;6-'%(*
+%%,-,$.##'()*EV7T+H*

•  V7T+*'-*.*:%%,-,$.##'()*.;)%$',8"*,8.,*.;,/$(.,/;D*
-/;/3,-*#.[/$(-*.(0*,8/(*?%$0-*<%$*.*-/".(23*3.,/)%$D=*

•  V7T+*/(<%$3/-*"6,6.;*/53;6-'%(*%<*-/".(23*3.,/)%$'/-*
:D*0'-3.$0'()*?%$0-*.(0*#.[/$(-*,8.,*.$/*.--%3'.,/0*
?',8*"6;2#;/*3.,/)%$'/-=**

•  K.[/$(-*.$/*36"6;.2&/;D*.00/0*,%*.*K.[/$(*K%%;=*>8/*
,%#Z@*#.[/$(-*.$/*.00/0*'(*/.38*',/$.2%(=**

•  V%$0-*.(0*#.[/$(-*.$/*$.(@/0*:.-/0*%(*.*.%)"(5")",6*
"/.-6$/C*.(0*2/-*.$/*:$%@/(*:.-/0*%(*.*.%)%7(+'%*
8%"/9,=**

!
!

V%$0*.(0*K.[/$(*\.(@'()*

•  9.(0'0.,/*?%$0-*.(0*#.[/$(-*.$/*-3%$/0*:.-/0*%(*
,8/'$*.%)"(5")",6*.(0*.%)%7(+'%=**

•  :%)"(5")",6*<%$*.*?%$0]#.[/$(*'-*,8/*(6":/$*%<*
#.[/$(-]?%$0-*,8.,*',*3%Z%336$-*?',8=*

•  \/;/&.(3/*'-*:.-/0*%(*,8/*38'Z-^6.$/0**********"/.-6$/*%<*
-,.2-23.;*-')('A3.(3/*:/,?//(*.*?%$0*.(0*#.[/$(=*

•  >8/*$/;/&.(3/*?/')8,*'-*,8/*-6"*%<*,8/********-3%$/-*<%$*.;;*
#.'$-B*

**** * *<%$*.*?%$0C*,8/*?%$0*'-*#.'$/0*?',8*.;;*3.,/)%$D*#.[/$(-* **
* *<%$*.*#.[/$(C*,8/*#.[/$(*'-*#.'$/0*?',8*.;;*3.,/)%$D*?%$0-**

!
!

(!2)    !

!2!

JZ)$."*K.[/$(*9%(,/5,-*
•  >%*/;'"'(.,/*,8/*(//0*<%$*-D(,.323*#$%3/--'()C*,8/D*6-/*
;</.($1*E(Z)$."*-/^6/(3/-*%<*-'O/*_H=**

•  T.38*F#.[/$(G*3%(,/5,*3%(-'-,-*%<*,?%*?%$0-*,%*,8/*;/I*
%<*,8/*,.$)/,*?%$0*.(0*,?%*?%$0*,%*',-*$')8,B*

* * * *VZ`***VZa***bVc***Va***V`*

P%$*/5."#;/B***

:/33/(1%#A%C/30RD46'%U+63'(#*4D'+V%F4%+/(134%>(0%D7/634%0'W*/'(D%B/*'%X%

%

%%%%%%%%%%%#A%C/30RD46'%UYV%F4%+/(134%
!
!

U.,.*1/,*1,.2-23-*

!
!

=60%* >?@3A2?*

>/$"-* aCdefCgg`*

9%(,/5,-* eCghgCea`*

_Z)$."-* f`CfhiCfig*

W(A;,/$/0*>%@/(-* iCie`Cjg`Cffi*



1,%#*EJ/).2&/H*9.,/)%$'/-*
•  >8/D*6-/*1,#0*'(,%/#."%1*,%*.32&/;D*;/.$(*-/".(23*
3.,/)%$'/-*,8.,*.$/*(%,*(//0/0*<%$*,8/*,.-@=*

•  1'(3/*,8/*;/.$('()*#$%3/--*.--6"/-*"6,6.;C*/5,$.*
3.,/)%$'/-*8/;#*,%*'0/(2<D*.":')6%6-*#.[/$(*3%(,/5,-*
.(0*0$.?*.?.D*?%$0-*,8.,*3%6;0*:/*<.;-/*8',-=**

•  P%6$*-,%#*3.,/)%$'/-B* * * * * * * * * * * *******
* * *k7!Jl*k9!UC*kJ!7k4C*+lUmC*l\QkJ!17*

!
!

1//0*V%$0*1/(-'2&',D*
•  >%*'(&/-2).,/*,8/*'"#.3,*%<*,8/*'('2.;*-//0-*%(*+.-';'-@*.(0*

V7T+C*/5#/$'"/(,-*6-/0*$.(0%";D*-/;/3,/0*F)%;0G*-//0-=**

•  9%$$/3,*,/$"-*?/$/*-/;/3,/0*/',8/$*<$%"*3%$$/3,*,/$"-*/5,$.3,/0*
:D*X6-,*%(/*.;)%$',8"*EWJ!nWTHC*%$*3%$$/3,*,/$"-*/5,$.3,/0*:D*
:%,8*.;)%$',8"-*EWJ!lJH=**

•  T.38*.;)%$',8"*?.-*$6(*ag*2"/-C*?',8*0'M/$/(,*$.(0%";D*-/;/3,/0*
-//0-=*>8/*%&/$;.#*:/,?//(*,8/*ag*)/(/$.,/0*;/5'3%(-*?.-B*

–  >%#*agg*,/$"-B*eeo*<%$*V7T+C*ajo*<%$*+.-';'-@*

–  >%#*_gg*,/$"-B*efo*<%$*V7T+C*dho*<%$*+.-';'-@*

•  +.-';'-@*,/(0-*,%*)/(/$.,/*/-%,/$'3C*$.$/C*.(0*"'--#/;;/0*?%$0-*'(*
,8/*/.$;D*',/$.2%(-=**

!
!

K;%p()*1//0*V%$0*\/-6;,-*

!
!

K/$<%$".(3/*%<*U'M/$/(,*1//0-*

!
!



+.))'()*
•  +.))'()*,/38('^6/-*.$/*/(-/":;/Z:.-/0*"/,8%0-*'(*
".38'(/*;/.$('()*,8.,*.))$/).,/*$/-6;,-*<$%"*"6;2#;/*
3;.--'A/$-=**

•  Q'&/(*,$.'('()*0.,.C*.*-/,*%<*7*,$.'('()*-/,-*.$/*3$/.,/0*:D*
6('<%$";D*-."#;'()*?',8*$/#;.3/"/(,*<$%"*,8/*,$.'('()*
0.,.=*

•  *7*3;.--'A/$-*.$/*,8/(*,$.'(/0C*.(0*,8/*#$/0'32%(-*%<*
,8/-/*3;.--'A/$-*.$/*3%":'(/0*E/=)=C*:D*&%2()*<%$*
3;.--'A3.2%(*,.-@-H=**

•  +.))'()*,/(0-*,%*$/063/*&.$'.(3/*.(0*.;;/&'.,/*%&/$Ap()=*
!
!

16#/$&'-/0*+.))'()*
•  _g*-/,-*%<*-//0-*.$/*)/(/$.,/0C*:D*$.(0%";D*-."#;'()*
<$%"*,8/*WJ!lJ*/&.;6.2%(*0.,.=**

•  >8/*:%%,-,$.##'()*.;)%$',8"*'-*$6(*_g*2"/-C*%(3/*?',8*
/.38*-//0*-/,=*>8'-*#$%063/-*_g*;/5'3%(-B*4a*q*4_g*

•  k;;*,/$"-*.$/*,8/(*$.(@/0*:.-/0*%(*,8/*(6":/$*%<*
;/5'3%(-*,8.,*,8/D*.##/.$*'(=*>'/-*.$/*:$%@/(*:D*
#$/</$$'()*,8/*,/$"*,8.,*?.-*;/.$(/0*'(*,8/*/.$;'/-,*
',/$.2%(=**

•  16#/$&'-/0*:.))'()*'"#$%&/0*,8/*#/$<%$".(3/*%<*:%,8*
.;)%$',8"-=*+6,*',*.--6"/-*.*;.$)/*-/,*%<*)%;0*-//0-=**

!
!

16#/$&'-/0*+.))'()*\/-6;,-*

!
!

W(-6#/$&'-/0*+.))'()*
•  k(*6(-6#/$&'-/0*.##$%.38*3$/.,/-*_g*-//0*-/,-*:D*
-."#;'()*<$%"*,8/*;/5'3%(*)/(/$.,/0*<$%"*,8/*8.(0Z
-/;/3,/0*-//0-=**

•  >8'-*#$%3/--*'(&%;&/-*,?%*$%6(0-*%<*:%%,-,$.##'()B*
–  !(063/*.(*'('2.;*;/5'3%(*<$%"*8.(0Z-/;/3,/0*-//0-*

–  !(063/*.*;/5'3%(*?',8*6(-6#/$&'-/0*:.))'()*6-'()*-//0*-/,-*
)/(/$.,/0*<$%"*,8/*'('2.;*;/5'3%(*

•  1'(3/*,8/*/.$;'/$*',/$.2%(-*%<*:%%,-,$.##'()*.$/*6-6.;;D*
,8/*"%-,*#$/3'-/C*,8/D*,$'/0**-."#;'()*<$%"*,8/*,%#*aggC*
`ggC*%$*_gg*,/$"-=*>8/D*.;-%*,$'/0*,8/*,%#*_gg*,/$"-*?',8*
.*:'.-*:.-/0*%(*$.(@=*

!
!



W(-6#/$&'-/0*+.))'()*\/-6;,-*

!
!

!
!

U'-,$':62%(.;*1'"';.$',D*

•  k*3%""%(*"/,8%0*,%*.--/--*,8/*+'B>()*%+/B/3>7/D4*%<*?%$0-*'-*
,%*3%"#.$/*,8/*3%(,/5,-*'(*?8'38*,8/D*%336$=*

"You shall know a word by the company it 
keeps!"*(Firth 1957)*

•  @"1,."5-B#+()*C"$")(.",6*"/,8%0-*3%"#.$/*,8/*3%(,/5,-*,8.,*
%336$*.$%6(0*?%$0-*'(*.*;.$)/*,/5,*3%;;/32%(*,%*0/,/$"'(/*8%?*
-'"';.$*,?%*?%$0-*.$/=*

****@"1,."5-B#+()*D60#,9%1"1*EY.$$'-C*ah_eHB**C#70+%DL>D%#**27%/(%
%DL'%+>B'%*#(D'5D+%D'(0%D#%L>@'%+/B/3>7%B'>(/(1+ **

!
!

!(,6'2%(*
•  !*8.&/*.*)%@=**

•  r6;'/*:%6)8,*.*!"#=*

•  7.$@*%$0/$/0*!"#*<%$*;6(38=*

•  >8/*!"#*-//0-*</;;*.;;*%&/$*,8/*s%%$=*

•  Y.$$D*'-*.;;/$)'3*,%*!"#=*

•  >8/*!"#*?.-(R,*^6',/*$'#/*D/,==**

•  >8/D*#;.(,/0*.*$%-/*:6-8*.(0*.*!"#*,$//*'(*,8/'$*D.$0=*

•  >8/*$/3'#/*3.;;/0*<%$*://<C*!"#$C*.(0*36$$D*#.-,/=  *

!
!

9%"#62()*U'-,$':62%(.;*1'"';.$',D*
1.  Gather all of the contexts around each term. 

2.  Create a feature vector from the contextual evidence for 
the term. 

3.  Compute the similarity of pairs of terms by computing 
the similarity of their feature vectors. 

4.  Rank or cluster the most similar terms.  



!
!

9%(,/5,*

•  9%(,/5,*'-*,8/*(/')8:%$8%%0*.$%6(0*.(*'(-,.(3/*%<*%=**

•  >8/*(/')8:%$8%%0*.$%6(0*%*'-*,D#'3.;;D*0/A(/0*.-*.*&"'()*(+
%,'-"%*%<*?%$0-C*#8$.-/-C*%$*-,$63,6$/-*%(*',-*;/I*EZH*.(0]%$*
%(*',-*$')8,*EtH=**

–  1%"/*,.-@-*6-/*F;%3.;G*-".;;*3%(,/5,*?'(0%?- * * **
E/=)=C*t]Z*`*?%$0-H=*

–  1%"/*,.-@-*6-/*F);%:.;G*;.$)/*3%(,/5,*?'(0%?- * * **
E/=)=C*t]Z*agg*?%$0-H=*

!
!

T5."#;/*
EF:4GC*
18/*.,/*38';'*<%$*;6(38=*
18/*?/(,*,%*,8/*#.$@=*
18/*8.0*;6(38*.,*.*-,').=*
>8.,*-,').*-/$&/-*38';'*<%$*;6(38=*
18/*?/(,*-8%##'()*.,*,8/*-,%$/=*
18/*8.0*38';'*.,*,8/*-,').=*
P%$*;6(38C*-8/*?/(,*,%*,8/*-,').=*

19%* (,%* '9")"* )-+'9* 8%+,* 0(.H* 9(&* &"+%.* 1%.7%1* 19#00"+/* 1,#.%*

19%*

I*

&"+%.*J5"+K* a* g* a* a* a* g* a* g* a* g* g*

&"+%.*JL.%MK* d* g* `* d* a* g* `* g* a* g* g*

&"+%.*J0.#5K* d]e*
=f_*

g]e*
=gg*

`]e*
=_g*

d]e*
=f_*

a]e*
=`_*

g]e*
=gg*

`]e*
=_g*

g]e*
=gg*

a]e*
=`_*

g]e*
=gg*

g]e*
=gg*

I*

1,#.%*

Features!

Each row in the table is a 
context vector.  (Context = 
sentence in this example.)!

V/')8,/0*r.33.$0*-'"';.$',D*-6"-*?/')8,-*'(-,/.0*%<*X6-,*
3%6(2()=*

1/".(23*1'"';.$',D*

 Jaccard(X,Y) = !
 "  min(xi , yi )!i=1!

N 

 "  max(xi , yi )!i=1!

N 

>8/*$)/0'1&+$,/,20.,(3*%<*,?%*?%$0-*'-*,8/*-'"';.$',D*%<*,8/'$*
3%(,/5,*&/3,%$-=*>?%*3%""%(*-'"';.$',D*"/,$'3-*.$/*r.33.$0*.(0*
3%-'(/=**
*
>8/*r.33.$0*-'"';.$',D*"/,$'3*.--/--/-*,8/*."%6(,*%<*%&/$;.#*
:/,?//(*</.,6$/-B*

1/".(23*U$'I*
•  C%$(+B'*@."N*%336$-*?8/(*,8/*;/.$(/0*?%$0-*:/)'(*,%*
0$'I*.?.D*<$%"*,8/*%$')'(.;*-/".(23*3;.--*.(0*$/#$/-/(,*
/0)/*3.-/-*%$*3%"#;/,/;D*0'M/$/(,*-/".(23*3;.--/-=**

•  k":')6%6-*?%$0-*.$/*%(/*3.6-/=*

–  Z7/+*.(0*[#+'*.$/*:%,8*</".;/*(."/-*.(0*s%?/$-=*

–  G67/3*.(0*\2('*.$/*:%,8*</".;/*(."/-*.(0*"%(,8-=*

•  k":')6%6-*3%(,/5,-*.$/*.(%,8/$*3.6-/=*

–  8'%@/+/D'0%L/+%>2(D%/(%X%]#+D#(%X%^#@'BF'7%

–  $L'%+>C%DL'%B>(%#(%X%DL'%F'>*L%X%_2'+0>4%
!
!



U/,/32()*1/".(23*U$'I*
•  O%6*A&%(P*-/".(23*0$'I*8.-*%336$$/0*?8/(*.*3.(0'0.,/*
?%$0*'-*"%$/*-'"';.$*,%*$/3/(,;D*;/.$(/0*?%$0-*,8.(*,%*
,8/*-//0-*.(0*E#$/-6".:;DH*8')8*#$/3'-'%(*?%$0-*;/.$(/0*
'(*/.$;D*:%%,-,$.##'()*',/$.2%(-=**

•  16##%-/*,8/*36$$/(,*;/5'3%(*8.-*-'O/*J*

* *4*-X(%$/</$-*,%*,8/*A$-,*(*,/$"-*.00/0*,%*,8/*;/5'3%(*

*4*E^RBHq^%$/</$-*,%*,8/*;.-,*"*,/$"-*.00/0*,%*,8/*;/5'3%(*

0$'IEDJ%(J%BH*u**
k&)1'"E4*-X(%C*,H*

k&)1'"E4*E^RBHq^*C*,H*

W-'()*,8/*0$'I*"/.-6$/*
•  1/".(23*0$'I*0/,/32%(*3.(*:/*6-/0*<%$*#%-,Z#$%3/--'()*
.-*.*A;,/$*%$*'(3%$#%$.,/0*'(,%*,8/*;/.$('()*#$%3/--=**

•  !(*/.38*',/$.2%(C*,8/*3.(0'0.,/*?%$0-*.$/*$.(@/0*v*,8/(B*

–  !<*.*3.(0'0.,/*?%$0*8.-*.*0$'I*-3%$/*:/;%?*.*,8$/-8%;0C*',*'-*
0'-3.$0/0=*

–  !<*.*3.(0'0.,/*?%$0*8.-*O/$%*-'"';.$',D*?',8*,8/*;.-,*"*,/$"-*:6,*
'-*-'"';.$*,%*.,*;/.-,*%(/*%<*,8/*A$-,*(*,/$"-C*',*'-*-/;/3,/0=*

•  >8/*0'-,$':62%(.;*-'"';.$',D*"/.-6$/*6-/-*,Z,/-,*-3%$/-*
<%$*</.,6$/*?/')8,-*.(0*.*?/')8,/0*r.33.$0*"/.-6$/*.-*
,8/*-'"';.$',D*"/,$'3=*

!
!

1/".(23*U$'I*Q$.#8*<%$*9T44*

!
!

1/".(23*U$'I*\/-6;,-*

!
!

V7T+*$/-6;,-*6-'()*-/".(23*0$'I*0/,/3'%(*.-*.*#%-,Z#$%3/--'()*
A;,/$*EKl1>H*%$*'(,/)$.,/0*06$'()*:%%,-,$.##'()*EU!1>H=**



16"".$D*
•  1,$'3,;D*/(<%$3'()*"6,6.;*/53;6-'%(*%<*-/".(23*3.,/)%$'/-*

-//"-*,%*:/*8/;#<6;=*

•  +.))'()*?',8*$.(0%";D*-."#;/0*-//0*-/,-*3.(*8/;#*,%*"'('"'O/*
3%(3/$(-*.:%6,*-6:%#2".;*8.(0Z#'3@/0*-//0-=*

•  k6,%".23.;;D*0/,/32()*-/".(23*0$'I*3.(*:/*/M/32&/*'(*
'"#$%&'()*,8/*^6.;',D*%<*.*;/5'3%(C*/-#/3'.;;D*'(*,8/*;.,/$*-,.)/-*
%<*:%%,-,$.##'()=*

•  Y.&'()*.##$%#$'.,/*(/).2&/*3.,/)%$'/-*E.-*0'-,$.3,%$-H*3.(*8/;#*
,%*0$.?*.?.D*#%,/(2.;;D*3%(<6-'()*?%$0-*.(0*3%(,/5,-=**

*


