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Schedule	  Overview	  
14:00 	  High-‐level	  Overview	  
14:05	  I:	  Background	  to	  FrameNet	  and	  the	  Construc3con	  

14:45	  II:	  Overview	  of	  MetaNet	  
	   	   	  a.	  Conceptual	  Metaphor	  Theory	  

	   	   	  b.	  The	  MetaNet	  Repository	  

15:30-‐16:00	  COFFEE	  BREAK	  
	   	   	   	  c.	  The	  Metaphor	  Iden3fica3on	  System	  	  

16:00	  	  III:	  Applica3ons	  
16:45 	  IV:	  Challenges	  and	  Opportuni3es	  
17:30 	   	  END	  of	  TUTORIAL	  
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High-‐level	  Introduc3on	  

– What	  are	  metaphors?	  

– Why	  is	  metaphor	  important?	  	  

– Approaches	  to	  metaphor	  analysis	  
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What	  are	  Metaphors?	  

•  Metaphors	  provide	  a	  way	  to	  reason	  about	  one	  domain	  of	  
experience	  (the	  target	  domain)	  in	  terms	  of	  some	  other	  
domain	  (the	  source	  domain).	  

•  Prototypically,	  	  the	  source	  domain	  draws	  on	  our	  rich	  and	  
complex	  knowledge	  of	  the	  world	  
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Metaphor	  Examples	  

Social	  problems	  (the	  target	  domain)	  are	  oaen	  discussed	  
in	  terms	  of	  disease	  (the	  source	  domain):	  

–  Poverty	  is	  the	  world's	  deadliest	  disease.	  	  

•  This	  city	  is	  experiencing	  an	  epidemic	  of	  gun	  
violence.	  

7	  August	  2016	   5	  MetaNet	  Tutorial	  ACL	  Berlin	  



Why	  are	  Metaphors	  Important?	  
•  Metaphoric	  phrases	  are	  expressions	  of	  more	  general	  
systems	  of	  conceptual	  metaphors.	  

•  For	  example:	  

–  Poverty	  and	  gun	  violence	  are	  plagues/epidemics/infec6ons	  	  
– We	  need	  to	  cure/alleviate/treat/eradicate	  these	  problems.	  

	  !	  Social	  problems	  are	  diseases	  that	  need	  to	  be	  cured	  

•  Comprehensive	  metaphor	  analysis	  needs	  to	  do	  more	  
than	  just	  iden3fy	  whether	  specific	  words	  are	  being	  used	  
metaphorically	  (or	  not)	  
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Challenges	  of	  Analyzing	  Metaphor	  

•  While	  humans	  are	  not	  necessarily	  conscious	  of	  using	  
and	  understanding	  metaphors,	  they	  are	  pervasive	  in	  
language.	  

•  Comprehensive	  metaphor	  analysis	  must	  do	  more	  
than	  just	  iden3fy	  whether	  specific	  words	  are	  used	  
metaphorically	  (or	  not).	  

•  Current	  metaphor	  research	  methodologies	  cannot	  
perform	  both	  large-‐scale	  and	  in-‐depth	  metaphor	  
analysis	  adequately.	  	  
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Challenges	  of	  Analyzing	  Metaphor	  
•  Manual	  methods	  that	  rely	  on	  human	  experts	  (e.g.	  
Pragglejaz	  Group	  2007):	  
–  Find	  metaphors	  in	  text	  accurately,	  and	  support	  in-‐depth	  
detailed	  analyses	  

–  Time	  and	  resource	  intensive,	  and	  difficult	  to	  scale	  

•  Computa3onal	  approaches	  (e.g.	  Neuman	  et	  al.	  
2013,	  Shutova	  et	  al.	  2010,	  Shutova	  et	  al.	  2012):	  
– Well	  equipped	  to	  perform	  large-‐scale	  data	  processing	  
–  Typically	  produce	  shallow	  results	  and	  fail	  to	  capture	  
much	  relevant	  informa3on	  needed	  for	  in-‐depth	  
metaphor	  analysis	  
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•  Corpus	  linguis3c	  approach	  (Stefanovich	  &	  Gries	  
2006;	  Lederer	  2015,	  2016,	  forthcoming)	  	  

•  Intermediate	  in	  scale	  of	  processing	  
•  Time-‐consuming	  to	  expand	  to	  new	  domains	  

•  MetaNet	  (Dodge	  et	  al.	  2015)	  
•  Computa3onal	  metaphor	  iden3fica3on	  system	  
supports	  analysis	  of	  large-‐scale	  text	  corpora	  

•  Knowledge	  base	  of	  metaphors	  facilitates	  in-‐depth	  
metaphor	  analysis	  

•  Readily	  extendable	  to	  new	  domains	  

9	  

Challenges	  of	  Analyzing	  Metaphor	  
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Thanks!	  



Background	  to	  FrameNet	  and	  the	  
FrameNet	  Construc3con	  

Miriam	  R	  L	  Petruck	  
miriamp@icsi.berkeley.edu	  



Road	  Map	  

•  Frame	  Seman3cs	  and	  FrameNet	  

•  Construc3on	  Grammar	  and	  the	  FrameNet	  
Construc3con	  

•  FrameNet’s	  Treatment	  of	  Metaphor	  
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Road	  Map	  

" Frame	  Seman3cs	  and	  FrameNet	  

•  Construc3on	  Grammar	  and	  the	  FrameNet	  
Construc3con	  

•  FrameNet’s	  Treatment	  of	  Metaphor	  
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What	  is	  FrameNet?	  

•  A	  unique	  knowledge	  base	  with	  informa3on	  on	  the	  
mapping	  of	  meaning	  to	  form	  through	  the	  theory	  	  

	  of	  Frame	  Seman3cs	  (Fillmore	  1975,	  1985,	  Fillmore	  
and	  Atkins	  1986,	  Fillmore	  and	  Baker	  2010,	  Fillmore	  
2012,	  Fontenelle	  2003,	  Petruck	  1996	  )	  

•  A	  resource	  that	  provides	  rich	  seman3cs	  for	  the	  
core	  English	  vocabulary	  based	  on	  manually	  
annotated	  corpus	  evidence,	  including	  valence	  
descrip3ons	  for	  each	  item	  analyzed	  
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Frame	  Seman3cs	  

	   …defines	   words	   in	   terms	   of	   experience-‐based	  	  	  	  	  
schema3za3ons	   of	   the	   speaker’s	   world	   –	   i.e.	  
seman3c	   frames,	   or	   script-‐like	   structures	   of	  
inferences	   that	   characterize	   a	   type	   of	   situa3on,	  
object,	  or	  event	  in	  terms	  of	  its	  seman3c	  roles,	  i.e.	  
frame	   elements,	   or	   par3cipants	   and	   other	  
conceptual	   roles	   thus	   providing	   the	   background	  
and	  mo3va3on	  for	  the	  existence	  and	  meaning	  of	  
words	  in	  a	  language.	  
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What’s	  “in”	  FrameNet?	  
•  ~	  1,200	  seman3c	  frames	  (including	  FEs)	  

•  ~	  13,500	  lexical	  units	  

•  >	  202,000	  manually	  annotated	  examples	  

•  >	  1,800	  frame-‐to-‐frame	  rela3ons	  cons3tu3ng	  a	  
hierarchy	  of	  seman3c	  frames	  
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What’s	  a	  Frame?	  

	  A	  Seman3c	  Frame	  is	  a	  script-‐like	  structure	  of	  
inferences,	  linked	  by	  linguis3c	  conven3on	  to	  the	  
meanings	  of	  linguis3c	  units	  -‐	  here,	  lexical	  items	  -‐	  
cons3tu3ng	  a	  schema3c	  representa3on	  of	  a	  
situa3on,	  object,	  event,	  or	  rela3on	  providing	  the	  
background	  structure	  against	  which	  words	  are	  
understood.	  Each	  frame	  iden3fies	  a	  set	  of	  frame	  
elements	  –	  par3cipants	  in	  the	  frame.	  	  
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Seman3c	  Frames	  in	  FrameNet	  
•  Situa3on:	  Being_auached,	  Being_necessary,	  	   	  
	  Being_strong,	  	  Being_wet,	  etc.	  

•  Event:	  Auack,	  Borrowing,	  Catching_fire,	  
	  Cooking_crea3on,	  Hiring,	  Replacing,	  etc.	  

•  Object:	  Buildings,	  Containers,	  Intoxicants,	  
	  Offenses,	  People_by_origin,	  etc	  .	  

•  Rela3ons:	  Loca3ve_rela3on,	  Spacial_co-‐loca3on,	  
	  Interior_profile_rela3on,	  Similarity,	  etc.	  
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What’s	  “in”	  a	  Frame?	  	  
•  Frame	  Defini3on	  	  

	  a	  prose	  descrip3on	  of	  a	  situa3on	  involving	  various	  
par3cipants	  and	  other	  conceptual	  roles,	  each	  of	  which	  
cons3tutes	  a	  frame	  element	  

•  Frame	  Elements	  (FEs):	  	  
	  seman3c	  roles	  as	  the	  basic	  unit	  of	  a	  frame,	  defined	  
specifically	  to	  each	  frame	  

•  Lexical	  Units	  (LUs):	  
	  pairing	  of	  a	  lemma	  and	  a	  frame,	  i.e.	  “word”	  in	  one	  of	  its	  
senses;	  LU	  evokes	  a	  frame	  
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Example:	  Attack.auack.v	  

•  Attack:a	  situa3on	  in	  which	  an	  ASSAILANT	  
physically	  auacks	  a	  VICTIM	  (usually	  sen3ent),	  
causing	  or	  intending	  to	  cause	  the	  VICTIM	  physical	  
damage;	  a	  WEAPON	  that	  the	  ASSAILANT	  uses	  may	  
also	  be	  men3oned	  

•  LUs:	  ambush.n,	  assailant.n,	  assail.v,	  assault.n,	  
assault.v,	  a<acker.n,	  a<ack.v,	  bomb.v,	  charge.n,	  
bombardment.n,	  bombing.n,	  charge.v,	  
offensive.a,	  set	  (upon).v,	  small	  arms	  fire.n	  	   
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Example:	  Attack.auack.v	  
Cannonical	  Example:	  
	  [The	  bear	  ASSAILANT]	  ATTACKED	  [the	  man	  VICTIM].	  

Corpus	  Examples:	  

Why	  they	  ATTACKED	  in	  such	  numbers]	  and	  with	  such	  determina3on	  is	  beyond	  my	  ken.	  	  	  

The	  US	  invasion	  of	  Afghanistan	  prevented	  Al-‐Qaida	  from	  ATTACKING	  Ryad	  in	  2002.	  

Two	  Cookstown	  men	  who	  ATTACKED	  a	  pair	  of	  undercover	  police	  have	  been	  jailed	  by	  
Belfast	  Crown	  Court.	  	  
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Valence	  Pauern	  Table:	  auack.v_Attack 
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Annota3on	  Report	  
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Frame-‐to-‐Frame	  Rela3ons	  in	  FN	  

•  Inheritance	  
•  Using	  
•  Subframes	  
•  Precedes	  
•  Perspec3ve_on	  
•  See	  also	  
•  Inchoa3ve_of	  
•  Causa3ve_of	   regular	  lexical	  rela3ons	  
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FN’s	  frame-‐to-‐frame	  Rela3ons	  

Rela3on	   Super_frame	   Sub_frame	  
Inheritance	   Parent	   Child	  

Subframes	   Complex	   Component	  

Precedes	   Earlier	   Later	  

Using	   Parent	   Child	  

Perspec3ve_on	   Neutral	   Perspec3vized	  

See_also	   Main	  Entry	   Referring	  Entry	  

Inchoa3ve_of	   Inchoa3ve	   State	  

Causa3ve_of	   Causa3ve	   Inchoa3ve/State	  
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FN’s	  frame-‐to-‐frame	  Rela3ons	  

•  link	  seman3cally	  related	  frames	  

•  allows	  paraphrasing	  and	  facilitates	  drawing	  
inferences	  about	  events	  and	  par3cipants	  in	  
and	  across	  frames	  

•  Inheritance	  
Commerce_buy	  inherits	  Getting 
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Inheritance	  

Commerce_buy	  inherits	  Getting 

Inheritance 

7	  August	  2016	   27	  MetaNet	  Tutorial	  ACL	  Berlin	  



Paraphrase:	  Inheritance	  

Commerce_buy inherits	  from	  Getting.	  

Example:	  [SamBuyer]	  BOUGHT	  a	  new	  telephone	  

Paraphrase:	  [SamRECIPIENT]	  GOT	  a	  new	  telephone.	  

The	  paraphrase	  structure	  parallels	  that	  of	  original.	  

The	  par3cipants	  of	  the	  Commerce_buy event	  
and	  that	  of	  the	  Getting event	  are	  “the	  same”.	  
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Road	  Map	  

•  	  Frame	  Seman3cs	  and	  FrameNet	  
"  Construc3on	  Grammar	  and	  the	  FrameNet	  

Construc3con	  

•  FrameNet’s	  Treatment	  of	  Metaphor	  
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Fillmore	  (2006)	  

	  A	  lexicon	  should	  specify	  the	  gramma3cal	  
affordances	  of	  its	  entries;	  a	  grammar	  should	  
specify	  the	  kinds	  of	  lexical	  units	  capable	  of	  
occurring	  in	  specifiable	  posi3ons	  within	  
gramma3cal	  construc3ons.	  The	  most	  consistent	  
way	  to	  represent	  such	  mutual	  dependencies	  would	  
be	  to	  provide	  both	  kinds	  of	  informa3on	  in	  a	  single	  
well-‐ar3culated	  grammar	  +	  lexicon	  (2006:	  35).	  
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Construc3on	  Grammar	  	  

	  What	  must	  speakers	  of	  a	  language	  
know	  and	  what	  can	  they	  figure	  out	  
based	  on	  what	  that	  knowledge	  to	  
use	  their	  language	  successfully?	  
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Grammar	  

	  …intricate	  networks	  of	  overlapping	  and	  
complementary	  pauerns,	  i.e.	  construc3ons	  
that	  serve	  as	  ‘blueprints’	  for	  encoding	  and	  
decoding	  linguis3c	  expressions	  of	  all	  types.	  	  
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Gramma3cal	  Construc3on	  

	  form-‐meaning	  pairing	  integrated	  in	  conven3onalized,	  
and	  in	  some	  respects	  non-‐composi3onal	  ways	  
–  form:	  any	  combina3on	  of	  syntac3c,	  morphological,	  or	  prosodic	  
pauerns	  	  

– meaning:	  understood	  broadly	  and	  includes	  lexical	  seman3cs,	  
pragma3cs,	  and	  discourse	  structure	  	  

33	  7	  August	  2016	   MetaNet	  Tutorial	  ACL	  Berlin	  



Construc3on	  Grammar	  

Construc3on:	  Construc3ons	  are	  the	  rules	  that	  
license	  ‘new‘	  linguis3c	  signs	  based	  on	  other	  
linguis3c	  signs	  (Fillmore	  2012	  et	  al.)	  

	  Example:	  Loca3on	  in	  Calendar_unit	  
	  Construc3on	  Elements:	  LTN	  +	  Calendar	  Unit	  

Construct:	  linguis3c	  manifesta3on	  of	   	  gramma3cal	  
expression	  that	  a	  construc3on	  licenses.	  

	  Example:	  Last	  Thursday	  
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The	  FrameNet	  Construc3con	  
	  Limits	  of	  FrameNet:	  gramma3cal	  and	  seman3c	  
idiosyncrasies,	  grammar	  beyond	  valency	  issues	  	  
	  (Fillmore	  2008,	  Fillmore	  et	  al.	  2012,	  Ziem	  2014)	  

Construc3on	   Construct	  
Exclama3ve	  CxN	   What	  a	  beau3ful	  boy.	  	  

“Clause-‐level”	  CxNs	   These	  events	  in	  mind,	  he	  wrote	  a	  book.	  	  

Gap	  	  CxN	   He	  made	  no	  auempt	  to	  flirt	  with	  her	  nor	  she	  with	  him.	  

Adjec3ve-‐as-‐noun	  	  CxN	   She	  is	  a	  friend	  to	  the	  poor.	  	  

Verb-‐way	  	  CxN	   He	  made	  her	  way	  to	  through	  the	  crowd.	  	  
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The	  FrameNet	  Construc3con	  

•  Fillmore,	  Lee-‐Goldman,	  Rhomieux	  (2012):	  
	  “The	  kinds	  of	  construc3ons	  being	  collected	  and	  
analyzed	  in	  the	  FrameNet	  Construc3con	  are	  mainly	  
those	  that	  cannot	  be	  explained	  simply	  as	  instances	  of	  
familiar	  construc3ons	  with	  ordinary	  lexical	  items.”	  	  

“Beyond	  the	  Core”	  project	  (2011-‐2012)	  
•  extending	  FrameNet	  to	  FrameNet	  Construc3con	  
•  collec3on	  of	  approximately	  80	  analyzed	  and	  
annotated	  and	  gramma3cal	  construc3ons	  
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Construc3con	  Viewer	  

hups://framenet2.icsi.berkeley.edu/frameSQL/cxn/CxNeng/cxn00/21colorTag/index.html	  

list	  of	  construc3ons	  
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Loca3on_in_calendar_unit	  

construc3on	  defini3on	  

construc3on	  elements	  
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Loca3on_in_CU:	  Annota3on	  
construc3on	  elements	  
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Loca3on_in_CU:	  Summary	  

construc3on	  
elements	  
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Loca3on_in_CU:	  Example	  
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FrameNet	  Construc3con	  

•  Proof	  of	  concept	  
•  Add-‐on	  to	  FrameNet	  lexicon	  

•  Inspira3on	  for	  new	  construc3con	  development	  

–  Japanese	  
– Brazilian	  Portuguese	  
– Swedish	  
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Lexicon-‐Construc3con	  Analogues	  

FrameNet	  Frames	   FrameNet	  Construc3con	  

Frame	  	   Construc3on	  	  

Instan3a3ons	  of	  valence	  pauerns	   Construct	  

Frame	  Evoking	  Element	  	  
(Lexical	  Unit,	  LU)	  

Construc3on	  Evoking	  Element	  	  
(CEE)	  

Frame	  	  Element	  (FE)	   Construc3on	  Element	  

lexicographic	  annota3on	   construc3cographic	  annota3on	  
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FN	  =	  Repository	  of	  Construc3ons	  

•  Frames	  as	  seman3c	  construc3ons	  
•  LUs	  as	  lexical	  construc3ons	  
•  Valence	  pauerns	  as	  realiza3on	  construc3ons	  
•  Phrase	  types	  as	  building-‐block	  construc3ons	  
•  Gramma3cal	  Func3ons	  as	  meta-‐realiza3on	  
construc3ons	  

•  Control	  CxN	  and	  Supports	  (non-‐local	  argument	  
realiza3on)	  
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Road	  Map	  

•  Frame	  Seman3cs	  and	  FrameNet	  

•  Construc3on	  Grammar	  and	  the	  FrameNet	  
Construc3con	  

" 	  FrameNet’s	  Treatment	  of	  Metaphor	  
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Metaphor	  

•  CMT	  defines	  metaphor	  as	  a	  cogni3ve	  process,	  
not	  simply	  a	  linguis3c	  or	  literary	  phenomenon.	  

•  Frame	  Seman3cs	  considers	  the	  metaphoric	  
use	  of	  a	  word	  a	  separate	  sense	  of	  the	  lemma.	  

•  FrameNet	  recognizes	  the	  ubiquity	  of	  
metaphor	  in	  language,	  and	  records	  instances	  
of	  its	  occurrence	  in	  certain	  circumstances.	  
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Metaphor	  in	  FrameNet	  
•  FN	  only	  dis3nguishes	  between	  produc3ve	  and	  
lexicalized	  metaphors,	  basing	  its	  decision	  about	  
produc3vity	  on	  criteria	  about	  seman3cally	  similar	  
LUs	  behaving	  similarly,	  and	  the	  mapping	  of	  FEs	  in	  
a	  source	  domain	  to	  those	  in	  the	  target	  domain.	  	  

	  [Poverty	  ASSAILANT]	  ATTACKS	  [children	  VICTIM].	  
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Literal:	  Cure.cure.v 
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Sentence-‐level	  Tags	  Frame	  Elements	  



Metaphorical:	  Cure.cure.v	  
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Frame	  Elements	   Sentenc-‐level	  Tags	   #Metaphor	  



Hot	  off	  the	  Press	  
Metaphor:	  a	  rela3on	  between	  a	  Source	  frame	  and	  a	  
Target	  frame	  where	  many	  or	  all	  of	  the	  LUs	  in	  the	  
Target	  frame	  are	  understood,	  at	  least	  par3ally,	  in	  
terms	  of	  the	  Source	  frame.	  	  

Example:	  FrameNet	  defines	  a	  metaphor	  rela3on	  
between	  Cause_mo3on	  and	  Suasion,	  but	  not	  all	  LUs	  
in	  these	  frames	  have	  the	  same	  strength	  of	  
connec3on	  to	  the	  metaphor	  

Data:	  	  
1.  The	  judge	  was	  MOVED	  by	  the	  lawyer's	  argument.	  
2.  The	  judge	  was	  SWAYED	  by	  the	  lawyer's	  argument.	  
3.  The	  judge	  was	  CONVINCED	  by	  the	  lawyer's	  argument.	  	  
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Thanks!	  
hup://framenet.icsi.berkeley.edu	  



MetaNet	  	  

Ellen	  Dodge	  	  

edodge@icsi.berkeley.edu	  

Metaphor       
Network	  



Acknowledgements	  

MetaNet	  Team	  
– Linguists	  

•  Oana	  David,	  Ellen	  Dodge,	  Jisup	  Hong,	  Elise	  S3ckles	  
– Programmers	  

•  	  Luca	  Gilardi,	  Jisup	  Hong	  
– Conceptual	  Grounding	  

•  George	  Lakoff,	  Srini	  Narayanan,	  Eve	  Sweetser	  

7	  August	  2016	   MetaNet	  Tutorial	  ACL	  Berlin	   53	  



Road	  Map	  

•  Overview	  of	  MetaNet:	  
– Theore3cal	  framework	  
– Project	  background	  
– Knowledge	  base:	  metaphor	  and	  frame	  networks	  
– Metaphor	  Iden3fica3on	  System	  
– Database	  of	  annotated	  sentences,	  Data	  analy3cs	  

•  Applica3ons	  

54	  
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Road	  Map	  

•  Overview	  of	  MetaNet:	  
– Theore3cal	  framework	  
– Project	  background	  
– Knowledge	  base:	  metaphor	  and	  frame	  networks	  
– Metaphor	  Iden3fica3on	  System	  
– Database	  of	  annotated	  sentences,	  Data	  analy3cs	  

•  Applica3ons	  
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Theore3cal	  Framework	  

Conceptual	  Metaphor	  Theory	  (Lakoff	  &	  Johnson	  1980)	  
– Metaphors	  are	  a	  means	  to	  understand	  and	  reason	  about	  one	  
domain	  (the	  Target)	  using	  knowledge	  of	  another	  domain	  (the	  
Source)	  

– Metaphors	  are	  not	  just	  linguis3c,	  but	  language	  points	  to	  
conceptually	  ac3ve	  metaphor(s)	  

– Many	  metaphors	  are	  more	  specific	  versions	  of	  more	  general,	  
primary	  metaphors	  
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Theore3cal	  Framework	  
•  Frame	  seman3cs	  (Fillmore,	  1976;	  Ruppenhofer	  et	  al.,	  
2010):	  	  
–  Source	  and	  Target	  domains	  can	  each	  be	  represented	  as	  frames	  

– Metaphors	  are	  asymmetric,	  systema3c	  source	  to	  target	  mappings	  

57	  

Target	  frame:	   Source	  frame:	  
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Theore3cal	  Framework	  
•  Interconnected	  structures:	  

–  Lexical	  items	  and	  expressions	  evoke	  frames	  

–  Frames	  populate	  source	  and	  target	  domains	  of	  metaphors	  

–  Individual	  frames	  and	  metaphors	  are	  parts	  of	  larger	  networks	  

58	  

Physical	  
Afflic3on	  

Disease	  

Social	  
Problem	  

Poverty	  

SOCIAL	  PROBLEMS	  ARE	  PHYSICAL	  
AFFLICTIONS	  

POVERTY	  IS	  A	  DISEASE	  

Crime	  

poverty	  
impoverishment	  
des6tu6on	  
Indigence	  …	  

disease	  
illness	  
sickness	  
sick	  …	  

crime	  
felony	  
criminal	  
perpetrator	  …	  
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Road	  Map	  

•  Overview	  of	  MetaNet:	  
– Theore3cal	  framework	  

– Project	  background	  
– Knowledge	  base:	  metaphor	  and	  frame	  networks	  
– Metaphor	  Iden3fica3on	  System	  

– Database	  of	  annotated	  sentences,	  Data	  analy3cs	  
•  Applica3ons	  

59	  
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MetaNet	  Project:	  Background	  

•  Started	  in	  2012	  as	  part	  of	  IARPA’s	  Metaphor	  Project	  
(hups://www.iarpa.gov/index.php/research-‐programs/metaphor)	  

•  Ini3al	  Program	  Objec3ves:	  

–  Build	  a	  mul3-‐lingual	  metaphor	  repository	  

–  Automa3cally	  extract	  metaphors	  from	  text	  

–  Compare	  conceptual	  metaphors	  that	  different	  groups	  and	  
cultures	  use	  to	  understand	  their	  different	  beliefs	  and	  
worldviews	  beuer	  	  than	  currently	  understood.	  

–  Support	  mul3lingual	  analysis	  
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Background:	  MetaNet	  System	  
MetaNet	  metaphor	  iden3fica3on	  system	  
(Dodge,	  Hong,	  &	  S3ckles	  2015)	  

•  Knowledge	  base	  of	  frame	  and	  	  
metaphor	  networks	  

•  Processing	  method	  for	  
metaphor	  iden3fica3on	  in	  text	  
corpora	  

•  Database	  of	  corpora	  annotated	  
for	  frame	  seman3c	  and	  
metaphoric	  informa3on	  
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MetaNet	  System:	  Background	  

•  Beyond	  metaphor	  detec3on	  –	  the	  MetaNet	  system	  
facilitates	  performing	  many	  kinds	  of	  linguis3c	  analysis	  of	  
metaphors	  in	  text	  

•  Itera3ve	  developmental	  process	  
–  Analysis	  of	  extracted	  data	  informs	  linguis3c	  analysis,	  which	  
improves	  knowledge	  base	  and	  CMT,	  and	  in	  turn	  improves	  
quality	  of	  output	  of	  metaphor	  iden3fica3on	  process	  

•  Valuable	  resources	  
–  Knowledege	  base	  of	  frames	  and	  metaphors	  
–  Large	  database	  of	  annotated	  examples	  
–  Computa3onal	  tools	  for	  metaphor	  iden3fica3on	  and	  data	  
analysis	  
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MetaNet:	  What	  is	  its	  use?	  
•  Determining	  and	  analyzing	  some	  of	  the	  known	  metaphors	  

for	  talking	  about	  a	  par3cular	  social	  domain:	  
–  Poverty	  
–  Democracy	  
–  Gun	  rights/Gun	  control	  
–  Cancer	  

•  Finding	  frequencies	  of	  par3cular	  metaphors	  across	  
prohibi3vely	  large	  corpora	  

•  Finding	  frequencies	  of	  par3cular	  metaphors	  across	  	  
–  genres	  of	  texts	  (blogs,	  news	  wire,	  forum	  conversa3ons,	  
Twiuer)	  

–  viewpoints/authors	  (progressive/conserva3ve,	  doctor/pa3ent/
ins3tu3onal,	  etc.)	  
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Road	  Map	  

•  Overview	  of	  MetaNet:	  
– Theore3cal	  framework	  

– Project	  background	  
– Knowledge	  base:	  metaphor	  and	  frame	  networks	  
– Metaphor	  Iden3fica3on	  System	  

– Database	  of	  annotated	  sentences,	  Data	  analy3cs	  
•  Applica3ons	  

64	  

7	  August	  2016	   MetaNet	  Tutorial	  ACL	  Berlin	  



65	  

MetaNet	  	  System	  Diagram	  
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MetaNet	  	  System	  Diagram	  
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MetaNet	  Knowledge	  Base	  (KB)	  

•  Unique	  resource	  func3ons	  both	  as	  a	  structured	  inventory	  of	  
conceptual	  metaphors	  and	  as	  a	  key	  component	  in	  the	  
automa3c	  metaphor	  iden3fica3on	  process	  (David	  et	  al.	  
2014,	  Dodge	  et	  al.	  2013,	  Hong	  et	  al.	  2013).	  	  

Key	  features:	  
•  Individual	  frames	  and	  metaphors	  defined	  in	  rela3on	  to	  other	  

frames	  and	  metaphors,	  thus	  defining	  larger	  frame	  and	  metaphor	  
networks	  

•  Metaphors	  represented	  as	  mappings	  between	  frames	  
•  Frames	  include	  lists	  of	  words	  that	  evoke	  those	  frames	  
•  Metaphors	  for	  new	  domains	  of	  interest	  build	  on	  exis3ng	  frames	  

and	  metaphors	  in	  the	  repository	  
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MetaNet	  Knowledge	  Base	  

• Implemented	  in	  Seman3c	  	  Media	  Wiki	  (Krötzsch	  et	  al.	  
2007)	  

• Provides	  collabora3ve	  tool	  for	  knowledge-‐based	  
construc3on.	  	  

• Mul3-‐lingual	  Wikis:	  	  American	  English,	  Mexican	  Spanish,	  	  	  
Russian,	  and	  Persian	  

• English	  developmental	  KB	  currently	  contains:	  	  	  
– Over	  650	  frames	  

– 800	  conceptual	  metaphors	  

68	  7	  August	  2016	   MetaNet	  Tutorial	  ACL	  Berlin	  



69	  7	  August	  2016	   MetaNet	  Tutorial	  ACL	  Berlin	  



•  Publically-‐accessible	  English	  wiki	  
–  Release	  1.0:	  contains	  large	  por3on	  of	  development	  wiki	  

–  MetaNet	  Wiki:	  metaphor.icsi.berkeley.edu/pub/en	  

–  Read-‐only,	  with	  discussion	  pages	  
–  Will	  be	  updated	  and	  expanded	  in	  future	  releases	  

– Other	  Data	  Formats	  
Wiki	  contents	  are	  expressible	  in	  terms	  of	  an	  ontology	  defined	  in	  
the	  industry	  standard	  Web	  Ontology	  Language	  (OWL),	  using	  
Resource	  Descrip3on	  Framework	  (RDF)	  triples,	  making	  it	  easily	  
portable	  and	  reusable	  for	  different	  applica3ons.	  	  
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MetaNet	  Knowledge	  Base	  
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Frame:	  	  Physical	  Afflic3on	  
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Frame:	  	  Physical	  Afflic3on	  
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Frame:	  	  Physical	  Afflic3on	  
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Disease	  Frame	  Family	  
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Metaphor:	  SOCIAL	  PROBLEMS	  ARE	  
PHYSICAL	  AFFLICTIONS	  

Target	  frame:	   Source	  frame:	  

e.g.	  Our	  na6on	  is	  plagued	  with	  many	  social	  ills.	  
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Metaphor:	  	  SOCIAL	  PROBLEMS	  ARE	  
PHYSICAL	  AFFLICTIONS	  
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Metaphor	  Network	  
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Demonstra3on:	  MN	  Wiki	  
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Coffee	  Break	  
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Road	  Map	  

7	  August	  2016	   MetaNet	  Tutorial	  ACL	  Berlin	   80	  

•  Overview	  of	  MetaNet:	  
– Theore3cal	  framework	  
– Project	  background	  
– Knowledge	  base:	  metaphor	  and	  frame	  networks	  
– Metaphor	  Iden3fica3on	  System	  
– Database	  of	  annotated	  sentences,	  Data	  analy3cs	  

•  Applica3ons	  



Extrac3on	  Process	  
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Extrac3on	  Process	  Overview	  
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Text	  Input	  and	  
Preprocessing	  

POS	  Tagging	  

(TreeTagger)	  

Lemma3za3on	  

(TreeTagger)	  
Dependency	  

parsing	  

	  Corpus	  pre-‐processing	  using	  standard	  NLP	  methods	  



Extrac3on	  Process	  

83	  7	  August	  2016	   MetaNet	  Tutorial	  ACL	  Berlin	  



Metaphor	  Extrac3on	  Process	  
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Filter	  by	  terms	  in	  the	  corpus:	  
–  Target	  term(s)	  for	  a	  given	  seman3c	  domain,	  e.g.	  
poverty,	  des6tu6on,	  impoverished…	  

	  	  	  	  	  	  	  OR	  
–  Source	  term(s)	  for	  a	  given	  seman3c	  domain,	  e.g.	  
ba<le,	  fight,	  war,	  defeat,	  enemy…	  

1.	  Term	  search	   2.	  Construc3onal	  
pauern	  matching	  

3.	  Metaphor	  
likelihood	  
es3ma3on	  

4.	  Linguis3c	  
metaphors	  

Dodge,	  Hong,	  &	  S3ckles	  NAACL	  Proceedings	  2015.	  



Metaphor	  Extrac3on	  Process	  
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1.	  Term	  search	   2.	  Construc3onal	  
pauern	  matching	  

3.	  Metaphor	  
likelihood	  
es3ma3on	  

4.	  Linguis3c	  
metaphors	  

Conceptual	  metaphors	  are	  typically	  expressed	  in	  
par3cular	  syntac3c	  pauerns	  	  
Target	  and	  source	  lexemes	  reliably	  occupy	  certain	  
gramma3cal	  slots.	  (Croa	  2002;	  Sullivan	  2013).	  E.g.:	  
•  Source	  is	  verb,	  Target	  is	  argument:	  Prices	  rose	  
•  not	  Target	  is	  verb,	  Source	  is	  argument:	  	  ??Higher	  

loca6ons	  priced	  	  



Construc3onal	  paSern Examples 
T-‐subj_S-‐verb	   poverty	  infects 

T-‐subj_S-‐verb-‐conj	   poverty	  infects	  and	  maims 
T-‐subj-‐conj_S-‐verb	   homelessness	  and	  poverty	  infect 

S-‐verb_T-‐dobj	   escape	  poverty 
S-‐verb_T-‐dobj-‐conj	   escape	  despair	  and	  poverty	   
S-‐verb_Prep_T-‐noun	   slide	  into	  poverty	  /	  pull	  up	  out	  of	  poverty	   

S-‐noun_of_T-‐noun	   trap	  of	  poverty 

T-‐noun_poss_S-‐noun	   poverty's	  undertow 

S-‐noun_prep_T-‐noun path	  to	  poverty	  	  	   

T-‐noun_mod_S-‐noun	   poverty	  trap 
S-‐adj_mod_T-‐noun burdensome	  poverty 

T-‐noun_cop_S-‐noun-‐adj	   poverty	  is	  a	  disease	  /	  poverty	  is	  burdensome	   
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Metaphoric	  Construc3ons	  
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Metaphoric	  Construc3ons	  
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Neither	  the	  free	  market	  nor	  central	  planning	  had	  been	  able	  to	  alleviate	  
unemployment	  and	  poverty	  (BNC:HKT)	  

Metaphoric	  Construc3ons	  



Construc3onal	  Pauern	  Matching	  Process	  

89	  

•  Iden3fy	  candidate	  items	  which	  appear	  in	  
appropriate	  construc3onal	  pauern	  

•  E.g.,	  if	  Target	  term	  is	  poverty:	  

•  Construc3on:	  Source	  (noun)	  –	  of	  –	  Target	  (noun)	  
–  Trap	  of	  poverty	  
–  problem	  of	  poverty	  
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Construc3onal	  Pauern	  Matching	  Process	  
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•  Iden3fy	  candidate	  items	  which	  appear	  in	  
appropriate	  construc3onal	  pauern	  

•  E.g.,	  if	  Target	  term	  is	  poverty:	  
•  Construc3on:	  Source	  (noun)	  –	  of	  –	  Target	  (noun)	  

–  Trap	  of	  poverty	  
–  problem	  of	  poverty	  

•  Construc3onal	  pauerns	  are	  a	  necessary	  
constraint	  on	  metaphoric	  expression,	  but	  are	  
not	  sufficient	  to	  guarantee	  metaphoricity	  	  
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Metaphor	  Extrac3on	  Process	  
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1.	  Term	  search	   2.	  Construc3onal	  
pauern	  matching	  

3.	  Metaphor	  
likelihood	  
es3ma3on	  

4.	  Linguis3c	  
metaphors	  

Frame	  iden3fica3on	  
•  Using	  the	  KB,	  determine	  which	  frames	  the	  candidate	  source	  

and	  target	  terms	  evoke,	  and	  add	  this	  as	  annotated	  data	  



Metaphor	  Extrac3on	  Process	  
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1.	  Term	  search	   2.	  Construc3onal	  
pauern	  matching	  

3.	  Metaphor	  
likelihood	  
es3ma3on	  

4.	  Linguis3c	  
metaphors	  

Assess	  metaphoricity	  of	  candidate	  expressions:	  	  
•  Repository	  is	  searched	  to	  determine	  the	  rela3onal	  path(s)	  

that	  connect	  these	  two	  frames	  
•  Expressions	  are	  scored	  based	  on	  the	  path	  



Non-‐metaphoric	  Pauern:	  cure	  cancer.	  
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Trea3ng	  a	  
Physical	  Afflic3on	  

Physical	  Afflic3on	  

Disease	  

Cancer	   Polio	  

cure.v	  

cancer.n	  
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Trea3ng	  a	  
Physical	  Afflic3on	  

Physical	  Afflic3on	  

Disease	  

Cancer	   Polio	  

cure.v	  

cancer.n	  

Non-‐metaphoric	  Pauern:	  cure	  cancer.	  
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Trea3ng	  a	  
Physical	  Afflic3on	  

Physical	  Afflic3on	  

Disease	  

Cancer	   Polio	  

cure.v	  

cancer.n	  

Non-‐metaphoric	  Pauern:	  cure	  cancer.	  
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Metaphoric	  Pauern:	  cure	  poverty	  
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Trea3ng	  a	  
Physical	  Afflic3on	  

Physical	  Afflic3on	  

Disease	  

Cancer	   Polio	  

cure.v	  

poverty.n	  

Social	  Problem	  

Poverty	  

SOCIAL	  PROBLEMS	  ARE	  PHYSICAL	  AFFLICTIONS	  
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Metaphoric	  Pauern:	  cure	  poverty	  

Trea3ng	  a	  
Physical	  Afflic3on	  

Physical	  Afflic3on	  

Disease	  

Cancer	   Polio	  

cure.v	  

poverty.n	  

Social	  Problem	  

Poverty	  

SOCIAL	  PROBLEMS	  ARE	  PHYSICAL	  AFFLICTIONS	  
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Metaphoric	  Pauern:	  cure	  poverty	  

Trea3ng	  a	  
Physical	  Afflic3on	  

Physical	  Afflic3on	  

Disease	  

Cancer	   Polio	  

cure.v	  

poverty.n	  

Social	  Problem	  

Poverty	  

SOCIAL	  PROBLEMS	  ARE	  PHYSICAL	  AFFLICTIONS	  
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Metaphor	  Extrac3on	  Process	  
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1.	  Term	  search	   2.	  Construc3onal	  
pauern	  matching	  

3.	  Metaphor	  
likelihood	  
es3ma3on	  

4.	  Linguis3c	  
metaphors	  

•  The	  output	  of	  the	  metaphor	  iden3fica3on	  process	  is	  a	  database	  
of	  annotated	  sentences	  

•  Annnota3on	  includes	  syntac3c	  and	  seman3c	  informa3on:	  
•  Dependency	  parse	  
•  Lemmas,	  POS,	  Frames	  for	  source	  and	  target	  words	  
•  Metaphor(s)	  iden3fied	  by	  system,	  if	  any	  
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Database	  and	  Data	  Analysis	  
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Road	  Map	  
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•  Overview	  of	  MetaNet:	  
– Theore3cal	  framework	  

– Project	  background	  
– Knowledge	  base:	  metaphor	  and	  frame	  networks	  
– Metaphor	  Iden3fica3on	  System	  

– Database	  of	  annotated	  sentences,	  Data	  analy3cs	  

•  Applica3ons	  



Applica3ons:	  Road	  Map	  

•  Metaphor	  analysis	  -‐-‐	  case	  studies:	  
– Poverty	  
– Gun	  debate	  
– Cancer	  

•  Mul3linguality	  

•  Informa3on	  extrac3on	  
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Case	  Study:	  Poverty	  
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• Extracted	  metaphor	  data	  can	  provide	  insights	  into	  
metaphors	  and	  construc3ons	  used	  to	  talk	  about	  
par3cular	  domains	  

• Target	  domain:	  Poverty	  
• Defined	  by	  Poverty	  frame	  family	  in	  repository	  

• Input:	  
• Gigaword	  corpus	  (Graff	  &	  Cierri	  2003)	  

• Output	  
• Annotated	  	  ~175,000	  sentences	  (including	  duplicates)	  



Poverty	  Metaphor	  Examples	  
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Rich	  Annota3on	  for	  Examplex	  
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Poverty:	  commonly	  occurring	  source	  frames	  
•  Trea3ng	  a	  physical	  afflic3on	  
•  Being	  in	  a	  bounded	  region	  
•  Ver3cal	  posi3on	  
•  War	  
•  Being	  at	  a	  low	  loca3on	  
•  Upward	  mo3on	  
•  Downward	  mo3on	  
•  Physical	  combat	  
•  Auacking	  
•  Constructed	  confinement	  

7	  August	  2016	   106	  



Poverty	  Metaphors:	  Source	  Domain	  =	  War	  
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Poverty	  metaphors:	  Source	  domain	  =	  
Treatming	  a	  physical	  afflic3on	  
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Case	  Study:	  Gun	  Debate	  	  

109	  

Overall	  objec3ve:	  
Analyze	  metaphors	  used	  in	  the	  US	  na3onal	  debate	  on	  guns	  to	  
gain	  insights	  into	  two	  contras3ng	  perspec3ves:	  

•  Individual	  oversight	  (IO)	  :	  	  
•  advocates	  of	  the	  Second	  Amendment,	  gun	  rights	  
•  believe	  in	  individual	  oversight	  of	  gun	  ownership	  and	  use	  	  

•  Government	  oversight	  (GO):	  	  
•  advocates	  of	  gun	  control	  laws	  (as	  a	  means	  to	  reduce	  gun	  

violence)	  
•  believe	  in	  government	  oversight	  of	  gun	  ownership	  and	  use	  
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Case	  Study:	  Gun	  Debate	  
•  Corpora	  	  

–  Custom-‐built,	  web-‐based	  corpora	  
–  Two	  data	  sets	  
1.  Pro-‐individual	  oversight	  perspec3ve	  
2.  Pro-‐government	  oversight	  perspec3ve	  

•  Search	  terms	  –	  Gun	  debate	  frame	  family	  
–  Gun	  control,	  e.g.,	  gun	  control	  movement,	  control	  of	  guns,	  gun	  

restric6ons,	  an6-‐gun	  
–  Gun	  rights,	  e.g.	  right	  to	  bear	  arms,	  gun	  freedom,	  firearms	  rights,	  

gun	  rights	  advocacy,	  pro-‐gun	  
–  Gun	  violence,	  e.g.	  gun	  violence,	  gun	  death,	  gun	  crime	  
–  Other	  gun-‐related	  terms,	  e.g.	  gun	  lobby,	  gun	  owner,	  gun	  grabber	  
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Gun	  Debate	  Metaphor	  Examples	  
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Case	  Study:	  Gun	  Debate	  

Target:	  Gun	  violence	  	  
Source:	  Disease	  frame	  family	  
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Target:	  Gun	  violence	  	  
Source:	  Disease	  frame	  family,	  with	  lemmas	  

Case	  Study:	  Gun	  Debate	  
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Target:	  Gun	  rights	  
• 	  Top	  5	  source	  schema	  families	  
• Top	  5	  source	  frame	  families	  
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Target:	  Gun	  rights	  
Source:	  Physical	  combat	  frame	  family	  
-‐-‐	  Top	  4	  source	  frames,	  with	  lemmas	  

7	  August	  2016	  



Case	  Study:	  Cancer	  	  
•  Objec3ve:	  Inves3gate	  metaphoric	  construal	  of	  cancer	  
in	  pa3ent	  discourse	  

•  Challenges:	  	  
– Prior	  inves3ga3ons	  focused	  on	  Disease	  as	  a	  source	  
domain	  (cure	  poverty,	  gun	  epidemic,	  etc.)	  

– Differences	  in	  genre	  
•  Specialized	  jargon	  and	  slang:	  mets	  (metastases),	  chemo	  
•  Casual	  discourse	  –	  increased	  slang,	  shorthand;	  non-‐
standard	  syntax	  	  
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•  Corpora	  
–  Global	  Web-‐based	  English	  (Davies	  2013),	  American	  blogs	  

•  48,116	  websites	  
•  106,365	  webpages	  
•  133,061,093	  words	  

–  Collected	  data	  from	  3	  cancer	  pa3ent	  forums	  	  
•  656,171	  words	  

•  Knowledge	  Base	  
–  Increased	  coverage	  of	  Cancer	  domain	  

–  Added	  metaphors	  based	  on	  cancer	  metaphor	  literature	  

117	  

Case	  Study:	  Cancer	  	  
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•  Global	  Web-‐based	  English	  (GloWbE)	  
–  Extracted	  only	  metaphors	  with	  Cancer,	  Cancer	  Treatment,	  
Cancer	  Pa3ent	  target	  domains	  

•  Forum	  data	  –	  two	  searches	  
–  Extracted	  metaphors	  with	  any	  Disease-‐related	  target	  domain	  	  
–  Source	  domain	  search	  focused	  on	  Physical	  Combat	  and	  Mo3on	  
source	  domains	  

•  Extracted	  any	  metaphors	  with	  Physical	  Combat	  or	  Mo3on	  
source	  domains,	  regardless	  of	  target	  domain	  
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Case	  Study:	  Cancer	  	  
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Cancer	  Study:	  Frequent	  Source	  Domains	  
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Cancer	  Study:	  Frequent	  Source	  Domains	  

Top	  6	  source	  frames	  (with	  lemmas):	  
•  Auacking	  
•  Physical	  combat	  
•  Burden	  
•  War	  
•  Compe33on	  
•  Journey	  



Cancer	  Study:	  Violence	  metaphors	  

Cancer	  as	  an	  enemy	  or	  harmful	  en3ty	  

Physical	  combat	  with	  cancer	  

Cancer	  as	  the	  auacker	  

Cancer	  treatment	  as	  weaponry	  



Cancer	  Study:	  Journey	  Metaphors	  
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Different	  treatments	  are	  different	  paths	  

Cancer	  treatment	  as	  a	  path	  with	  recovery	  as	  des3na3on	  

Experience	  of	  cancer	  as	  a	  path	  



Cancer	  Study:	  Compe33on	  Metaphors	  

123	  7	  August	  2016	   MetaNet	  Tutorial	  ACL	  Berlin	  



Some	  Other	  Source	  Domains	  

124	  

Cancer	  as	  moving	  en3ty	  
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Cancer	  Study:	  Some	  Other	  Source	  domains	  

125	  

Shadow	  of	  cancer	  

Cancer	  burden	  –	  technical	  use	  
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Cancer	  Study	  Results:	  Frequent	  Metaphors	  
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Cancer	  Study	  Results:	  Construc3ons	  	  
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Cancer	  Study	  Results:	  lemmas	  in	  verb	  cancer	  

128	  

0	  

10	  

20	  

30	  

40	  

50	  

60	  

70	  

80	  

90	  

100	  

Co
un

t	  

7	  August	  2016	   MetaNet	  Tutorial	  ACL	  Berlin	  



Cancer	  Study	  Results:	  lemmas	  in	  cancer	  verb	  
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Cancer	  Study:	  no	  explicit	  target	  lemma	  
Source:	  Baule	  

Source:	  Journey	  
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Applica3ons	  

•  Metaphor	  Analysis:	  case	  studies	  

•  Mul3linguality	  

•  Informa3on	  extrac3on	  
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Mul3linguality	  

– Basic	  experien3al	  	  frames	  

– Primary	  metaphors	  
•  Differences	  across	  languages:	  

– Lexical	  items	  
– Culturally-‐specific	  frames	  and	  
metaphors	  
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Mul3linguality	  –	  Spanish	  Wiki	  
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Mul3linguality	  

Metaphor	  Iden3fica3on	  System	  accommodates	  
different	  languages	  

– NLP	  pre-‐processing	  
•  Taggers:	  

– English,	  Spanish,	  Russian:	  TreeTagger	  
– Persian:	  Custom	  

•  Dependency	  Parsers:	  
– English:	  RASP	  
– Spanish:	  Freeling	  
– Russian/Persian:	  MALT	  
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Mul3linguality	  
Metaphor	  iden3fica3on	  system	  accommodates	  
different	  languages	  

	  – NLP	  pre-‐processing	  
–  Custom	  processing:	  

•  Process	  is	  very	  similar	  across	  languages	  

•  Uses	  frames,	  metaphors,	  and	  lexical	  items	  from	  
language-‐specific	  KBs	  

•  Searches	  for	  language-‐specific	  construc3onal	  
pauerns	  of	  metaphor	  expression	  

•  Iden3fies	  frames	  and	  metaphors	  	  
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Mul3linguality	  

Metaphor	  iden3fica3on	  system	  accommodates	  
different	  languages	  

– NLP	  pre-‐processing	  
–Custom	  processing	  

– Data	  analysis:	  
•  Use	  of	  the	  same	  annota3on	  framework	  facilitates	  use	  
of	  the	  same	  analy3c	  tools	  for	  the	  different	  languages	  
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Applica3ons	  

" Metaphor	  analysis	  	  -‐-‐	  case	  studies:	  

" Mul3linguality	  

•  Informa3on	  extrac3on	  
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Informa3on	  Extrac3on	  
Correct	  Event	  Iden3fica3on	  
•  Frames	  and	  frame	  elements	  provide	  a	  powerful	  way	  to	  
represent	  which	  events	  and	  event	  par3cipants	  are	  being	  
expressed	  by	  a	  sentence	  informa3on	  .	  	  

•  Literal	  example:	  	  

138	  

The	  doctors	  cured	  his	  disease.	  

Event	  type:	  Trea3ng	  a	  Physical	  Afflic3on	  
Roles:	  
treatment	  provider:	  the	  doctors	  
treated	  afflic3on:	  his	  disease	  	  
treatment	  procedure:	  cure	  
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Informa3on	  Extrac3on	  

Correct	  Event	  Iden3fica3on	  
•  For	  metaphoric	  expressions,	  must	  iden3fy	  relevant	  
metaphor	  to	  iden3fy	  relevant	  frame	  and	  par3cipant	  
roles	  

•  Metaphoric	  example:	  	  

139	  

The	  government	  cured	  	  poverty.	  

Event	  type:	  Trea3ng	  a	  Physical	  Afflic3on	  !	  Addressing	  Poverty	  
Roles:	  
treatment	  provider	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  !	  policy	  makers:	  the	  government	  
treated	  afflic3on 	   	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	  	  !	  poverty	  :	  poverty	  	  
treatment	  procedure:	  cure	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  !	  	  policies	  

7	  August	  2016	   MetaNet	  Tutorial	  ACL	  Berlin	  



Informa3on	  Extrac3on	  

MetaNet	  Analysis	  of	  FN	  Annota3ons	  
•  Provides	  a	  semi-‐automa3c	  way	  to	  iden3fy	  metaphoric	  
expressions	  in	  FN	  annotated	  sentences	  

•  Output	  used	  to	  expand	  and	  improve	  recogni3on	  of	  metaphor	  
in	  	  FrameNet	  

–  Evaluate	  previous	  uses	  of	  	  metaphor	  tag	  
–  Iden3fy	  and	  tag	  addi3onal	  metaphorical	  sentences	  
–  Refine	  methods	  for	  dealing	  with	  metaphor	  in	  FrameNet	  

Links	  to	  the	  MN	  KB	  provide	  a	  way	  to	  determine	  the	  
relevant	  target	  frames	  for	  FN	  examples,	  and	  thus	  facilitate	  
iden3fica3on	  of	  the	  relevant	  event	  type	  and	  par3cipants.	  
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Thanks!	  

http://www.metaphor.icsi.berkeley.edu/pub/en 
hups://metanet.icsi.berkeley.edu 

Metaphor       
Network	  



Integra3ng	  FrameNet	  and	  MetaNet	  

Miriam	  R	  L	  Petruck	  
miriamp@icsi.berkeley.edu	  

Metaphor       
Network	  



Road	  Map	  

•  Mo3va3on	  
– Why	  bother?	  

•  Challenges	  
– Why	  difficult?	  

•  Integrated	  Annota3on	  
– Why	  not?	  
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Road	  Map	  

" Mo3va3on	  
– Why	  bother?	  

•  Challenge	  
– Why	  difficult?	  

•  Example	  
– Why	  not?	  
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Mo3va3on	  

•  shared	  approach	  to	  meaning	  representa3on	  

•  richness	  of	  each	  knowledge	  base	  alone	  
•  complementarity	  of	  the	  two	  KBs	  together	  

•  increased	  value	  and	  computa3onal	  tractability	  of	  
frame-‐based	  meaning	  representa3ons	  	  

•  high	  degree	  of	  interconnectedness	  (de	  Melo	  2014)	  
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Similari3es	  of	  FN	  and	  MN	  

•  frame-‐based	  meaning	  representa3on	  
•  characterize	  the	  conceptual	  and	  linguis3c	  
means	  that	  (a)	  language	  provides	  to	  describe	  
situa3ons	  (states	  of	  affairs,	  events,	  objects)	  	  

•  situate	  individual	  frames	  within	  a	  larger	  
structure	  of	  interrelated	  frames,	  offering	  a	  
broad	  perspec3ve	  on	  the	  conceptual	  structure	  
that	  (a)	  language	  expresses	  	  
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Challenge	  of	  Integra3on	  
•  Heterogenous	  structures	  preclude	  
merging	  FN	  and	  MN	  through	  alignment	  
and	  linking,	  a	  much	  simpler	  method	  of	  
achieving	  integra3on	  than	  crea3ng	  a	  new	  
en3ty,	  albeit	  far	  from	  simple.	  
– Mul3lingual	  FrameNet:	  proposal	  to	  align	  FNs	  
(Brazilian	  Portuguese,	  English,	  French,	  Italian,	  
Japanese,	  Swedish,	  etc.)	  

– preliminary	  work	  shows	  that	  alignment	  of	  DBs	  
with	  same	  structures	  is	  not	  “simple”.	  
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Differences	  Between	  FN	  and	  MN	  

•  State	  of	  Development	  
– FN:	  1997	  –	  ongoing	  
– MN:	  2012	  –	  “on	  hold”	  

•  Objec3ves	  
–  FN:	  repository	  of	  frames,	  LUs,	  annota3on	  sets,	  
manual	  FS	  analysis	  of	  contemporary	  English	  lexicon;	  
seman3co-‐syntac3c	  mappings	  

– MN:	  repository	  of	  conceptual	  metaphors;	  CMT	  
analysis	  of	  linguis3c	  metaphor;	  source-‐target	  domain	  
mappings;	  automa3c	  extrac3on	  and	  analysis	  system	  

coverage	  discrepancy	  
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Differences	  Between	  FN	  and	  MN	  

•  Seman3c	  Granularity	  of	  Frames	  
– FN:	  mostly	  general	  vocabulary	  of	  language	  
– MN:	  tends	  to	  be	  specific	  for	  metaphor	  
FN:	  poverty.n	  –	  Wealthiness frame, including 

affluent.a, rich.adj, wealth.n, etc. 
MetaNet: 
Conceptual Metaphor: Poverty is a Harmful Agent 
Linguistic Metaphor: Poverty attacks children. 

•  Frame-‐to-‐Frame	  Rela3ons	  
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Frame-‐to-‐Frame	  Rela3ons	  in	  FN	  and	  MN	  
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Example:	  Attack.auack.v	  

•  Frame-‐to-‐Frame	  Rela3ons:	  Attack	  and	  
Cause_harm	  are	  related	  via	  a	  higher-‐level	  
frame.	  Attack	  and	  Cause_harm	  inherit	  
from	  Transitive_action.	  	  

•  The	  two	  FN	  frames	  share	  a	  grandparent,	  not	  a	  
parent;	  Attack	  and	  Cause_harm	  are	  NOT	  in	  
a	  parent-‐child	  rela3onship.	  
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Inheritance 

Attack Cause_harm 

Cause_bodily_experience 

Transitive_action 

Intentionally_affect 
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MetaNet:	  Auacking	  Frame	  

•  Roles:	  	  
– auacker 	   	   	   	   	  (ASSAILANT)	  

– auackee 	   	   	   	   	  (VICTIM)	  
– effect_of_auack	   	   	  (RESULT)	  

•  MN’s	  Attacking	  is	  a	  subcase	  of	  a	  more	  
general	  Physical_harm	  frame.	  	  
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Cut 

Physical harm 

Attacking 

is	  a	  subcase	  of	  

makes	  use	  of	  

Danger 

Harm 
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Conceptual	  Metaphor:	  Poverty	  is	  a	  Harmful	  Agent	  

2

1

Linguis3c	  Expression:	  Poverty	  a9acks	  children.	  
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Combined	  FrameNet	  and	  MetaNet	  Annota3on	  (current	  soa)	  
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Thanks!	  
hup://framenet.icsi.berkeley.edu	  

hups://metanet.icsi.berkeley.edu	  



MetaNet:	  Development	  Plans	  	  

Two	  Key	  Areas	  
•  Improvement	  of	  valida3on	  and	  evalua3on	  methods	  

•  Expanded	  annota3on	  
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MetaNet:	  Development	  	  Plans	  
Improvement	  of	  valida3on	  and	  evalua3on	  methods	  
•  Expand	  the	  manually	  compiled	  gold-‐standard,	  which	  

currently	  contains	  approximately	  400	  example	  sentences	  
that	  metaphor	  analysts	  annotated.	  

•  Use	  gold	  standard	  for	  regression	  tes3ng	  to	  ensure	  that	  
future	  changes	  improve	  rather	  than	  degrade	  the	  system	  

•  Modify	  exis3ng	  data	  analy3c	  tool	  to	  facilitate	  manual	  
valida3on	  of	  correctly	  annotated	  examples	  via	  the	  
automa3c	  metaphor	  iden3fica3on	  process,	  thus	  crea3ng	  
a	  	  much	  larger	  high-‐quality	  gold-‐standard.	  

•  Use	  larger	  gold-‐standard	  as	  training	  data	  for	  machine	  
learning	  methods	  for	  further	  system	  improvements.	  
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MetaNet:	  Development	  	  Plans	  

Expanded	  annota3on	  and	  analysis:	  
–  By	  defining	  addi3onal	  construc3onal	  pauerns,	  the	  MN	  
system	  could	  be	  used	  to	  analyze	  larger	  pauerns	  of	  
metaphor	  expression	  and	  addi3onal	  par3cipant	  roles.	  	  
Example:	  

•  Current:	  	  The	  government	  a9acked	  poverty.	  
•  Future:	  	  The	  government	  a9acked	  poverty.	  
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MetaNet:	  Development	  	  Plans	  

Expanded	  annota3on	  and	  analysis:	  
" addi3onal	  construc3onal	  pauerns	  
•  Combine	  MetaNet	  with	  Automa3c	  Seman3c	  Role	  
Labeling	  (ASRL)	  	  
– Use	  ASRL	  systems	  such	  as	  SEMAFOR	  (Das	  et	  al.	  2014)	  to	  
produce	  frame-‐based	  annota3on	  of	  events	  and	  par3cipant	  
roles	  

– MetaNet	  metaphor	  iden3fica3on	  system	  produces	  
metaphor-‐related	  annota3on,	  but	  without	  explicit	  
iden3fica3on	  of	  par3cipant	  roles.	  

–  Combined	  annota3on	  would	  provide	  more	  comprehensive	  
seman3c	  analysis,	  and	  could	  serve	  as	  basis	  for	  expansion	  
and	  enhancement	  of	  MN	  metaphor	  iden3fica3on	  system	  	  
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MetaNet:	  Development	  	  Plans	  

Expanded	  annota3on	  and	  analysis:	  

" addi3onal	  construc3onal	  pauerns	  
" MetaNet	  	  plus	  ASRL	  	  

•  Combining	  MetaNet	  with	  Embodied	  Construc3on	  
Grammar	  (ECG)	  	  
–  Feldman	  et	  al.	  2010,	  Dodge	  et	  al.	  2014	  

– Use	  exis3ng	  ECG	  grammars	  to	  expand	  the	  range	  of	  
construc3onal	  pauerns	  that	  the	  system	  analyzes	  
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MetaNet:	  Development	  	  Plans	  

Expanded	  annota3on	  and	  analysis:	  
" addi3onal	  construc3onal	  pauerns	  
" MetaNet	  	  plus	  SRL	  	  

" MetaNet	  plus	  ECG	  

Ul3mately,	  the	  goal	  is	  crea3ng	  a	  system	  that	  produces	  
frame-‐based	  seman3c	  analyses	  of	  both	  literal	  and	  
metaphoric	  sentences.	  	  
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