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What	  is	  FrameNet?	  

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

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

•  A	  resource	  that	  provides	  rich	  semanAcs	  for	  the	  
core	  English	  vocabulary	  based	  on	  manually	  
annotated	  corpus	  evidence,	  including	  valence	  
descripAons	  for	  each	  item	  analyzed	  

5	  24	  May	  2016	   LREC	  2016	  



What’s	  “in”	  FrameNet?	  

•  ~	  1,200	  semanAc	  frames	  (including	  FEs)	  

•  ~	  13,500	  lexical	  units	  

•  >	  202,000	  manually	  annotated	  examples	  

•  >	  1,800	  frame-‐to-‐frame	  relaAons	  consAtuAng	  a	  
hierarchy	  of	  semanAc	  frames	  
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What’s	  a	  Frame?	  

	  A	  SemanAc	  Frame	  is	  a	  script-‐like	  structure	  of	  
inferences,	  linked	  by	  linguisAc	  convenAon	  to	  the	  
meanings	  of	  linguisAc	  units	  -‐	  here,	  lexical	  items	  -‐	  
consAtuAng	  a	  schemaAc	  representaAon	  of	  a	  
situaAon,	  object,	  event,	  or	  relaAon	  providing	  the	  
background	  structure	  against	  which	  words	  are	  
understood.	  Each	  frame	  idenAfies	  a	  set	  of	  frame	  
elements	  –	  parAcipants	  in	  the	  frame.	  	  

24	  May	  2016	   8	  LREC	  2016	  



SemanAc	  Frames	  in	  FrameNet	  
•  SituaAon:	  Being_ahached,	  Being_necessary,	  	   	  
	  Being_strong,	  	  Being_wet,	  etc.	  

•  Event:	  Apply_heat,	  Borrowing,	  Catching_fire,	  
	  Cooking_creaAon,	  Hiring,	  Replacing,	  etc.	  

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

•  RelaAons:	  LocaAve_relaAon,	  Spacial_co-‐locaAon,	  
	  Interior_profile_relaAon,	  Similarity,	  etc.	  
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What’s	  “in”	  a	  Frame?	  	  
•  Frame	  DefiniAon	  	  

	  a	  prose	  descripAon	  of	  a	  situaAon	  involving	  various	  
parAcipants	  and	  other	  conceptual	  roles,	  each	  of	  which	  
consAtutes	  a	  frame	  element	  

•  Frame	  Elements	  (FEs):	  	  
	  seman&c	  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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Apply_heat:	  DefiniAon	  

	  A	  Cook	  applies	  heat	  to	  Food,	  where	  the	  
Temperature_senng	  of	  the	  heat	  and	  
DuraAon	  of	  applicaAon	  may	  be	  specified.	  
A	  HeaAng_instrument,	  generally	  indicated	  by	  a	  
locaAve	  phrase,	  may	  also	  be	  expressed.	  Some	  
cooking	  methods	  involve	  the	  use	  of	  a	  Medium	  	  
(e.g.	  milk	  or	  water)	  by	  which	  heat	  is	  
transferred	  to	  the	  Food.	  	  
	  This	  frame	  focuses	  on	  the	  process	  of	  handling	  
the	  ingredients,	  rather	  than	  the	  end	  result	  	  
	  (See	  Cooking_creation).	  	  
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Apply_heat:	  Frame	  Elements	  

Cook	  	  
Food	  

Temperature_senng	  	  
DuraAon	  	  

HeaAng_instrument	  
Medium	  

Lila	  FRIED	  the	  eggs	  in	  a	  copper	  pan.	  
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Frame	  Elements:	  Coreness	  

•  Core:	  uniquely	  defines	  a	  frame	  
 Commerce:	  BUYER,	  SELLER,	  MONEY,	  GOODS	  

•  Peripheral:	  for	  aspects	  of	  events	  in	  general	  
	   	  e.g.	  TIME,	  PLACE,	  MANNER	  

•  ExtrathemaAc:	  situate	  an	  event	  against	  the	  
backdrop	  of	  another	  state	  of	  affairs;	  conceptually	  
do	  not	  belong	  to	  the	  frame	  in	  which	  they	  occur	  
–  e.g.	  ITERATION,	  RECIPIENT	  
	  Sue	  BAKED	  the	  cookies	  [twice	  ITERATION].	  
	  Sue	  BAKED	  the	  cookies	  [for	  me	  RECIPIENT].	  
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Frame	  Elements	  

Triple	  of	  InformaAon	  
Frame	  Element	  

•  	   semanAc	  role	  

GrammaAcal	  FuncAon	  

•  External,	  Object,	  Dependent	  
Phrase	  Type	  

•  	   full	  range	  of	  PTs	  for	  language	  
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Apply_heat:	  Lexical	  Units	  

	  bake.v,	  baking.n	  barbecue.v,	  blanch.v,	  boil.v,	  
braise.v,	  braising.n,	  broil.v,	  brown.v,	  char.v,	  
coddle.v,	  cook.v,	  deep	  fry.v,	  fry.v,	  frying.n,	  grill.v,	  
microwave.v,	  parboil.v,	  plank.v,	  poach.v,	  roast.v,	  
saute.v,	  scald.v,	  scorch.v,	  sear.v,	  searing.n,	  
simmer.v,	  singe.v,	  steam.v,	  steep.v,	  stew.v,	  toast.v	  	  
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Lexicographic	  AnnotaAon	  

•  What?	  
– Dependents	  of	  one	  TARGET	  per	  example	  sentence	  

•  consAtuents	  that	  instanAate	  Frame	  Elements	  
(semanAc	  roles),	  including	  preposiAons	  

– Null	  InstanAated	  Core	  FEs	  
•  Why?	  

– show	  TARGET	  word	  (=	  LU)	  use	  in	  language	  
– determine	  valence	  descripAon	  of	  each	  TARGET	  
– account	  for	  non-‐instanAated	  FEs	  
– FN	  began	  as	  a	  computaAonal	  lexicography	  project	  
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Null	  InstanAaAon	  
•  ConstrucAonal	  Null	  InstanAaAon	  (CNI)	  

–  construcAon	  licenses	  omission	  
•  imperaAve,	  agentless	  passive	  

•  Definite	  Null	  InstanAaAon	  (DNI)	  
–  lexically	  specific,	  understood	  from	  discourse,	  
knowledge	  of	  missing	  material	  required	  for	  
determining	  referent	  
•  Frank	  RETALIATED	  ater	  the	  bar	  incident.	  OFFENDER	  DNI	  

•  Indefinite	  Null	  InstanAaAon	  (INI)	  
–  lexically	  specific,	  intransiAve	  use	  of	  transiAve	  verbs	  
(e.g.	  eat,	  drink,	  sew,	  bake),	  knowledge	  of	  category	  
of	  missing	  material,	  even	  if	  not	  menAoned	  in	  
previous	  discourse	  or	  context	  
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Lexicographic	  AnnotaAon:	  	  
Apply_heat.bake.v	  

FE: 	  BAKE	  [the	  souffle	  FOOD]	  [for	  12	  minutes	  DURATION]	  
GF: 	   	   	  Object 	   	   	   	  Dep	  
PT: 	   	   	  NP	   	   	   	   	   	  PPfor	  

COOK	  	   	   	   	   	   	  CNI	  
HEATING_INSTRUMENT	  	  INI	  
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Second	  Layer	  AnnotaAon:	  Apply_heat.bake.v	  

Cover	  and	  BAKE	  [in	  a	  preheated	  200oC/400oF/Gas	  8	  oven	  HEATING_INSTRUMENT]	  for	  15-‐20	  
minutes.	  

	   	   	   	   	   	  	  	  	  	  
	   	   	   	   	   	   	  [200oC/400oF/Gas	  8	  TEMPERATURE_SETTING]	  
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Lexicographic	  AnnotaAon	  Results:	  
Apply_heat.bake.v	  
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Cooking_creation:	  DefiniAon	  

	  A	  Cook	  creates	  a	  Produced_food	  from	  (raw)	  
Ingredients.	  The	  HeaAng_Instrument	  and/or	  the	  
Container	  may	  also	  be	  specified.	  This	  frame	  
describes	  food	  and	  meal	  preparaAon.	  
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Cooking_creation:	  Frame	  Elements	  

Cook	  	  

Produced_food	  	  

Ingredients	  

HeaAng_Instrument	  	  

Container	  	  

Sam	  MADE	  vegetable	  soup	  for	  dinner	  last	  night.	  	  
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Cooking_creation:	  Lexical	  Units	  

	  bake.v,	  baking.n,	  concoct.v,	  cook	  up.v,	  
cooking_up.n,	  cook.n,	  cooking.n,	  cook.v,	  
make.v,	  put	  together.v,	  whip	  up.v,	  	  

24	  May	  2016	   24	  LREC	  2016	  



Road	  Map	  

•  FrameNet	  
•  Frames	  

–  Frame	  Elements	  
–  Lexical	  Units	  

! FrameNet	  AnnotaAon	  
! Lexicographic	  AnnotaAon	  
–  “Full-‐Text”	  AnnotaAon	  

•  Frame-‐to-‐Frame	  RelaAons	  
•  FrameNet:	  New	  Developments	  

24	  May	  2016	   25	  LREC	  2016	  



Lexicographic	  AnnotaAon:	  	  
Cooking_creation.bake.v	  
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Lexicographic	  AnnotaAon	  Results:	  
Cooking_creation.bake.v	  
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Lexicographic	  AnnotaAon	  Results:	  
Cooking_creation:	  bake.v	  

FE:	   	  [I	  COOK]	  BAKED	  [some	  currant	  buns	  PRODUCED_FOOD]	  [for	  you	  RECIPIENT].	  
GF:	   	  External 	   	  Object 	   	   	   	   	   	   	  Dependent	  
PT:	   	  NP 	   	   	   	  NP 	   	   	   	   	   	   	   	  PPfor	  
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Full-‐Text	  AnnotaAon	  

•  What	  is	  full-‐text	  annotaAon?	  
– annotaAon	  with	  respect	  to	  every	  frame	  evoking	  
element	  in	  a	  text	  

– mulAple	  layers	  of	  lexicographic	  annotaAon	  

•  Why	  did	  FN	  add	  full-‐text	  annotaAon?	  
– demonstrate	  the	  contribuAon	  of	  Frame	  SemanAcs	  
to	  text	  understanding	  

– client/user	  consideraAons	  
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Full-‐Text	  AnnotaAon	  
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Full-‐Text	  AnnotaAon	  

TARGET	  	   	   	   	  FrameNet	  annotaAon	  provided	  
	   	   	   	   	   	  Handled	  by	  named	  enAty	  recognizer	  

Italics	   	   	   	   	  No	  annotaAon	  provided	  
Named	  EnAty	  
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Full-‐Text	  AnnotaAon	  
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Full-‐Text	  AnnotaAon	  
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Full-‐Text	  AnnotaAon	  
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Road	  Map	  
•  FrameNet	  
•  Frames	  
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! Frame-‐to-‐Frame	  RelaAons	  
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Frame-‐to-‐Frame	  RelaAons	  in	  FN	  
•  Inheritance	  
•  Using	  
•  Subframes	  
•  Precedes	  
•  PerspecAve_on	  
•  See	  also	  
•  InchoaAve_of	  
•  CausaAve_of	   regular	  lexical	  relaAons	  
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Inheritance	  

•  RelaAonship	  between	  a	  more	  general	  frame,	  the	  	  
parent	  frame,	  and	  a	  more	  specific	  one,	  the	  child	  

•  Child	  frame	  elaborates	  parent	  frame	  
•  Corresponding	  enAAes,	  FE,	  frame	  relaAon,	  and	  
semanAc	  characterisAcs,	  in	  both	  child	  and	  parent	  

•  Child	  frame	  enAty	  is	  the	  same	  as	  or	  more	  specific	  
than	  in	  parent	  frame	  

Apply_heat	  inherits	  Intentionally_affect 
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FrameGrapher	  
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Using	  (weak	  inheritance)	  

•  …a	  relaAonship	  between	  a	  more	  general	  
frame	  (parent)	  and	  a	  more	  specific	  frame	  
(child)	  in	  which	  only	  some	  of	  the	  FEs	  in	  the	  
parent	  frame	  have	  a	  corresponding	  enAty	  in	  
the	  child	  frame;	  if	  correspondences	  exist,	  they	  
are	  more	  specific.	  

Cooking_creation	  uses	  Apply_heat 
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FrameGrapher	  
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FE	  to	  FE	  mapping	  

F	  to	  F	  relaAon	  
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Subframes	  

•  …a	  relaAonship	  that	  characterizes	  the	  different	  
(typically,	  ordered)	  parts	  of	  a	  complex	  event	  in	  
terms	  of	  the	  sequences	  of	  states	  of	  affairs	  and	  
transiAons	  between	  them,	  each	  of	  which	  can	  itself	  
be	  described	  as	  a	  frame.	  

Getting_a_job	  is	  a	  subframe	  of	  Employee_scenario 

Hiring is	  a	  subframe	  of	  Employer_scenario 
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Precedes	  

	  ...captures	  the	  temporal	  ordering	  of	  subevents	  
within	  a	  complex	  event.	  The	  relaAon	  holds	  
between	  component	  subframes	  of	  a	  single	  
complex	  frame,	  and	  provides	  addiAonal	  
informaAon	  to	  the	  set	  of	  Subframe	  relaAons	  

Being_awake	  precedes	  Falling_asleep 

24	  May	  2016	   44	  LREC	  2016	  



Subframes	  and	  Precedes	  

Subframes	   Precedes	  
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FrameGrapher	  
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Road	  Map	  

•  FrameNet	  
•  Frames	  

–  Frame	  Elements	  
–  Lexical	  Units	  

•  FrameNet	  AnnotaAon	  
–  Lexicographic	  AnnotaAon	  
–  “Full-‐Text”	  AnnotaAon	  

•  Frame-‐to-‐Frame	  RelaAons	  
! FrameNet:	  New	  Developments	  
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FrameNet:	  New	  Developments	  

! AnnotaAon	  of	  Support	  Verbs	  
•  CollecAons	  of	  (New)	  Frames	  

– SpaAal	  RelaAons	  
– Force	  Dynamics	  
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AnnotaAon	  ConvenAons	  

•  Support	  ConstrucAons	  
– Support	  Verbs	  

•  Plain	  Support	  Verbs	  
– make	  a	  decision,	  take	  a	  nap,	  have	  a	  fit	  

•  Lexical	  FuncAons	  (Mel’čuk	  1996	  )	  
–  say	  a	  prayer,	  	  submit	  to	  interrogaAon,	  break	  a	  promise	  

– Support	  PreposiAons	  
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IntersecAng	  Criteria	  
•  Bleached	  SemanAcally	  

–  take	  a	  test	  vs.	  take	  the	  book	  (home)	  

– make	  a	  decision	  vs.	  make	  a	  cake	  

•  IdiomaAcity	  
– hit	  the	  hay	  vs.	  hit	  the	  ball	  
– hit	  the	  sack	  vs.	  fold	  the	  sack	  

•  FE	  Providing	  
– He	  ahempted	  a	  robbery	  
– He	  prevented	  the	  robbery	  
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RepresenAng	  Support	  Verbs	  	  
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FrameNet:	  New	  Developments	  

•  AnnotaAon	  of	  Support	  Verbs	  
•  CollecAons	  of	  (New)	  Frames	  
! SpaAal	  RelaAons	  
	  Force	  Dynamics	  
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Beyond	  Language:	  SpaAal	  RelaAons	  

•  Challenges	  staAsAcal	  NLP	  	  	  
•  Largely	  stopwords	  	  	  	  
•  PreposiAons	  oten	  just	  dropped	  in	  NLP	  tasks	  	  	  	  
•  Frequent	  preposiAon/case	  errors	  in	  MT	  
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Beyond	  Language:	  SpaAal	  RelaAons	  
•  Entangled	  with	  cogniAve	  models	  	  	  	  
•  PreposiAons	  famously	  untranslatable	  	  	  

•  	  CogniAve	  Effects:	  
– Verb	  framed	  (Spanish	  ):	  entered	  the	  cave	  dri<ing	  

– Satellite	  framed	  (English):	  dri<ed	  into	  the	  cave	  

– Spanish	  speakers	  don't	  remember	  manner	  of	  
moAon	  (Slobin)	  
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FrameNet’s Approach 
 to Spatial Relations 

•  Incorporate cognitive research (Talmy,  
 Slobin, Langacker) 

•  Create frames for image schemas 
•  LUs in frames that Inherit Locative_relation, 

also Use image schemas 
•  Semantic types for non-relational features 
•  LUs marked with multiple semantic types 
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FrameNet’s	  Goal	  

	  To	  build	  models	  of	  mental	  spaces	  and	  
the	  mappings	  between	  them	  that	  are	  
computaAonally	  tractable.	  
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Inherit	  from	  LocaAve_relaAon	  

•  Abounding_with	  
•  Adjacency	  
•  Containing	  
•  DirecAonal_locaAve_relaAon	  
•  Distributed_posiAon	  
•  Expected_locaAon_of_person	  
•  Goal	  

•  Gradable_proximity	  

•  Interior_profile_relaAon	  
•  LocaAon_on_path	  
•  Non-‐gradable_proximity	  

•  SpaAal_co-‐locaAon	  
•  SpaAal_contact	  
•  Within_distance	  
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SpaAal	  RelaAon	  Frames:	  SpaAal	  Contact	  
Defini&on:	  A	  Figure	  is	  located	  in	  contact	  with	  a	  Ground.	  With	  some	  
words	  that	  evoke	  this	  frame,	  the	  Figure	  is	  also	  asserted	  to	  be	  fully	  
or	  parAally	  supported	  by	  the	  Ground	  (on),	  while	  in	  others	  a	  
support	  relaAon	  is	  either	  denied	  or	  unspecified	  (against).	  Also,	  
some	  LUs	  assert	  a	  direcAon	  in	  which	  to	  find	  the	  Figure	  from	  the	  
Ground	  (atop).	  	  

Frame	  Elements	  
Figure:	  The	  Figure	  is	  perceived	  as	  located	  relaAve	  to	  a	  certain	  
Ground	  locaAon.	  The	  Figure	  can	  be	  an	  enAty	  or	  an	  event.	  

Ground:	  The	  Ground	  serves	  as	  a	  basis	  for	  describing	  the	  locaAon	  of	  
the	  Figure.	  

Figures:	  The	  Figures	  are	  items	  that	  mutually	  serve	  to	  idenAfy	  the	  
locaAon	  of	  the	  other	  items.	  
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SpaAal	  RelaAon	  Frames:	  SpaAal	  Contact	  

Lexical	  Units:	  

	  against.prep,	  atop.prep,	  contact.n,	  contact.v,	  off.prep,	  on	  top	  
(of).prep,	  on.prep,	  tangent.a,	  touch.v,	  touching.a,	  upon.prep	  

Example	  AnnotaAon:	  

He	  packed	  his	  tribe	  with	  their	  guns	  AGAINST	  the	  brothers.	  

The	  cat	  is	  ON	  the	  mat.	  

The	  wire	  bristles	  CONTACT	  only	  the	  joint	  area.	  

...in	  the	  small	  squares	  which	  lie	  TANGENT	  to	  the	  central	  square.	  
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FrameNet:	  New	  Developments	  

•  AnnotaAon	  of	  Support	  Verbs	  
•  CollecAons	  of	  (New)	  Frames	  

	  	  SpaAal	  RelaAons	  
! 	  Force	  Dynamics	  
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Force	  Dynamics:	  New	  Frames	  

•  Level_of_force_exerAon	  

•  Level_of_force_resistance	  

•  Dynamism	  
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Level_of_force_exerAon	  

•  DefiniAon:	  	  A	  Force,	  AcAon,	  or	  Exerter	  is	  
capable	  of	  exerAng	  a	  force	  at	  a	  level	  that	  the	  
target	  specifies.	  

•  Frame	  Elements:	  
Force:	  The	  Force	  that	  can	  or	  does	  exert	  a	  force	  of	  
the	  level	  that	  the	  target	  specifies.	  

AcAon: The	  AcAon that	  can	  or	  does	  exert	  a	  force	  of	  
the	  level	  that	  the	  target	  specifies	  

Exerter:	  The	  Exerter that	  can	  or	  does	  exert	  a	  force	  of	  
the	  level	  that	  the	  target	  specifies.	  
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Level_of_force_exerAon	  

Lexical	  Units:	  
	  dynamic.a,	  dynamism.n,	  energe@c.a,	  energy.n,	  intense.a,	  
intensity.n,	  laziness.n,	  lazy.a,	  lethargic.a,	  lethargy.n,	  
sluggish.a,	  sluggishness.n,	  stamina.n,	  vibrant.a,	  vigor.n,	  
vigorous.a	  

Example	  AnnotaAon:	  
	  A	  POWERFUL	  force	  tore	  off	  the	  tree's	  branches.	  

	  Spartacus	  dealt	  the	  Roman	  soldier	  a	  MIGHTY	  blow.	  

	  Eugenie	  loved	  the	  sea	  and	  was	  a	  STRONG	  swimmer.	  
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Force	  Dynamic	  Frames:	  See	  also!	  

Level_of_force_exerAon,	   differs	   from	   Level_of_force_resistance	   in	  
that	   it	   describes	   the	   level	   of	   force	   exerAon	   instead	  of	   the	   level	   of	  
resistance,	   and	   in	   that	   it	   includes	   three	   categories	   of	   Core	   FEs	  
available	   (FORCE,	   ACTION,	   EXERTER).	   Level_of_force_resistance	   only	  
has	   two	   Core	   FEs	   (RESISTING_ENTITY,	   OPPOSING_FORCE).	   Of	   its	   FEs,	  
OPPOSING_FORCE	  specifies	  the	  thing	  that	  the	  main	  enAty	  resists	  to	  the	  
level	  desginated	  in	  the	  target.	  Its	  parallel	  in	  Level_of_force_exerAon	  
is	   implied,	  but	  backgrounded	   so	  much	   so	   that	   it	   rarely	  appears	  as	  
explicit	   lexical	   material;	   hence,	   no	   analogous	   Core	   FE	   exists.	  
Level_of_force_exerAon	   differs	   from	   Dynamism	   in	   individual-‐level	  
cases.	   Level_of_force_exerAon	   targets/LUs	   express	   the	   FE's	  
capability,	  while	  Dynamism	  targets/LUs	  express	  the	  FE's	  tendency.	  	  
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Thanks!	  

hhp://framenet.icsi.berkeley.edu	  
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