
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Putting Affect Into Text

Permalink
https://escholarship.org/uc/item/6t84c1sj

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 8(0)

Author
Hovy, Eduard H.

Publication Date
1986
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/6t84c1sj
https://escholarship.org
http://www.cdlib.org/


P U T T I N G A F F E C T I N T O T E X T 

Eduar d H .  Hov y 

Yal e Universit y 

Compute r  Scienc e Departmen t  * 

Abstract 

How is affect communicated in language? Natural languages contain a large number of 
technique s fo r  injectin g affec t  int o text ,  bot h explicitl y  an d implicitly .  Thi s pape r  discusse s 

some technique s tha t  speaker s us e t o slan t  thei r  text ,  an d describe s wha t  i s require d fo r  a 

compute r  progra m t o generat e differentl y slante d version s o f  a  singl e underlyin g representation . 

1 I n t r o d u c t i o n 

Affec t  — th e speaker' s sympathie s an d antipathie s — ca n b e communicate d i n languag e bot h 

explicitl y  an d implicitly .  Sinc e a n explici t  statemen t  o f  th e speaker' s opinio n (suc h a s " I  don' t 

lik e you r  shoes" )  ma y alienat e th e hearer ,  th e speake r  shoul d skir t  sensitiv e issue s an d achiev e 

effect s indirectly .  Mos t  lan^age s hav e a  larg e bod y o f  technique s fo r  doin g so .  W h a t  ar e thes e 

techniques ? Thi s pape r  briefl y describe s ho w th e progra m P A U L I N E (Plannin g An d Utterin g Lan -

guag e I n Natura l  Environments )  i s  abl e t o produc e differentl y slante d text s fro m a  singl e underlyin g 

representatio n usin g affect . 

PAULINE generates the examples used in this paper from the interpretations produced by the 

J U D GE progra m ([Bai n 86]) ,  a  case-bsise d exper t  syste m tha t  model s th e sentencin g behaviou r  o f 

a judge .  A s input ,  J U D G E accept s th e representatio n o f  a  figh t  — a  se t  o f  action s an d resultin g 

state s — an d a s outpu t  t o P A U L I N E i t  produce s a  se t  o f  interpretations .  Eac h interpretatio n 

describe s a n action ,  it s justifiability ,  an d th e culpabilit y  o f  th e actor .  Sayin g onl y th e actions ,  a 

typica l  fight  is : 

FIRST, JIM BUMPED MIKE ONCE AND HURT HIM. THEN MIKE SMACKED JIM. HURTING 

HIM.  NEXT.  JI M HI T MIK E ONCE.  TH E RESULT WAS THA T H E KNOCKED HI M DOWN. 

AFTER THAT .  MIK E SMACKED JI M SEVERAL TIME S AN D KNOCKED HI M DOWN.  JI M 

SLAPPED MIK E SEVERAL TIMES .  TH E RESULT WAS THA T H E HURT HIM .  AFTE R THAT . 

MIKE STABBED JIM .  A S A  RESULT.  JI M DIED . 

Clearly, in any real accoimt of the fight, Jim's version will to differ appreciably from Mike's. 

Each speake r  wil l  mak e th e decision s tha t  slan t  th e tex t  i n hi s favour .  P A U L I N E make s affect -

relate d decision s durin g eac h o f  it s  thre e stages :  topi c collection ,  topi c organizatio n int o phrase s 

and sentences ,  an d topi c realizatio n int o text . 

'Thi s wor k wa s supporte d i n par t  b y th e Advance d Researc h Project s Agenc y monitore d b y th e Offic e o f  Na\'a l 
Researc h unde r  contrac t  N00014-82-K-0149 . 
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2 Computing Affect 

In order to communicate his opinions implicitly by slanting the text, the speaker must be able to 

determin e whic h aspect s o f  i t  h e i s sympatheti c to ,  whic h aspect s h e dislikes ,  an d whic h h e doe s 

not  car e about .  PAULIN E use s thre e value s o f  affect :  G O O D,  B A D ,  an d N E U T R A L.  Here ,  affec t 

simpl y denote s somethin g aki n t o "like" .  (Thre e value s ar e sufficien t  t o giv e th e progra m interestin g 

behaviour .  I n thi s regar d i t  i s  simila r  t o th e narrativ e summarizatio n wor k i n (Lehner t  82]. ) 

PAULINE gets its affects from two sources: The first source is the user, who lists one or 

more representatio n element s a s sympathie s o r  a s antipathies .  (Fo r  example ,  whe n PAULIN E i s t o 

defen d Mike ,  th e concep t  "Mike "  i s G O OD an d th e concep t  "Jim "  i s BAD. )  Th e secon d sourc e i s 

th e intrinsi c affec t  associate d wit h generi c representatio n types .  (Fo r  example ,  i n nciitra l  contex t 

i n th e J U D G E domain ,  th e concept s "hit "  an d "die "  ar e BAD ,  th e concep t  "unintentionally "  i s 

G O O D,  8in d al l  othe r  concepts ,  suc h a s "Jim "  an d "Mike" ,  ar e N E U T R A L.  Simila r  informatio n i s 

used b y th e J U D G E progra m t o determin e it s interpretatio n o f  eac h action. ) 

In order to determine its opinion about any arbitrary piece of input representation, PAULINE 

needs th e abilit y  t o combin e it s affect s wit h th e intrinsi c affect s an d t o propagat e th e result s 

alon g th e relation s betwee n concepts .  Thoug h thei r  exac t  for m depend s o n th e desig n o f  th e 

representation ,  th e basi c rule s o f  affec t  propagatio n are : 

1.  affec t  i s  preserve d w h e n combine d wit h N E U T R A L 

2.  lik e affect s combin e t o G O O D 

3.  unlik e affect s combin e t o B A D 

4.  th e combine d affec t  invert s fo r  certai n relation s betwee n affect-bearin g 

concepts ,  (e.g. ,  th e conceptua l  patien t  o f  a  B A D act) .  Thi s require s specia l  rule s 

This works as follows: assume the current topic is the action ACT-6: 

#{ACTION-UNI T =  ACT- 6 

[ACT :  HIT ] 

[ACTOR :  MIKE ] 

[T O :  JIM ] 

[FORESEEABILIT Y : 

#{STAT E =  STATE-1 0 

[TYP E :  PHYSICAL-INTEGRITY-VIOLATION ] 

[ACTOR :  JIM ] 

[DEGREE :  SERIOUS-TEMPORARY]}] 

[NUMBER :  SINGLE ] 

[DEGREE :  HARD] 

[INTENTIONALIT Y :  PRESENT] 

[RESULT :  #<STAT E =  STATE-1 1 

[TYP E :  PHYSICAL-INTEGRITY-VIOLATION ] 

[ACTOR :  JIM ] 

[DEGREE :  KNOCK-DOWN]}] } 

Figur e 1 
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(this is a slightly modified and pruned version of the actual JUDGE representation). Stated neu-

trally ,  ACT- 6 read s 

(1) MIKE INTENTIONALLY HIT JIM HARD ONCE AND KNOCKED HIM DOWN 

Assume PAULINE is sympathetic to Mike. In order to determine its opinion of ACT-6, the program 

combine s th e intrinsi c affec t  fo r  th e typ e o f  ACT-6 ,  HIT ,  (BAD )  wit h it s affec t  fo r  Mik e ( G O O D) 

(notin g that ,  sinc e Mik e i s th e A C T O R,  th e affec t  doesn' t  invert) ,  t o ge t  th e affec t  BAD .  Tha t  i s 

t o say ,  i n ACT-6 ,  Mik e look s ba d and ,  whe n speaking ,  th e actio n shoul d b e omitte d i f  possibl e o r 

mitigate d i f  not .  On e o f  th e way s PAULIN E coul d sa y thi s is : 

(2) MIKE JUST TAPPED JIM ONCE 

If, on the other hand, PAULINE's sympathies are for Jim, it combines the affect for HIT (BAD) with 

it s affec t  fo r  Ji m ( G O O D ) ,  givin g BAD .  Sinc e Ji m fills  th e rol e T O (th e conceptua l  rol e patient) , 

thi s resul t  mus t  b e inverted ,  an d s o th e fina l  affec t  i s  G O O D.  Tha t  i s  t o say ,  ACT- 6 i s G O OD fo r  th e 

case agains t  Mike .  I n thi s cas e PAULIN E shoul d enhanc e th e topic .  Furthermore ,  th e RESULTant 

state ,  STATE-11 ,  carrie s th e sam e affect ,  becaus e Ji m ( G O O D)  suffer s a  PHYSICAL-INTEGRITY -

VIOLATIO N (intrinsicall y  B A D ) .  Thi s resul t  wa s intentionall y ( INTENTIONALIT Y P R E S E N T) 

cause d b y Mik e (BAD) .  Thes e thre e affect s G O O D,  BAD ,  an d B A D combin e t o produc e G O OD fo r 

Ji m i n STATE-11 ,  causin g i t  t o b e enhance d too .  Thus ,  whe n defendin g Jim ,  PAULIN E produce s 

sentence s suc h a s 

(3) MIKE PURPOSELY SMASHED JIM AND KNOCKED HIM DOWN 

3 G e n e r a t i n g w i t h A f fec t 

3.1 Topic Organization into Phrases 

Before it says anything, the generator performs a number of planning tasks. One task is to cast 

sentenc e topic s togethe r  int o phrases .  I n additio n t o th e plannin g criteri a use d b y othe r  generator s 

(suc h a s focu s i n [McKeow n 82 ]  an d heare r  knowledg e i n [Cohe n 78 ]  an d [Appel t  81]) ,  PAULIN E 

uses affec t  t o contro l  th e juxtapositio n o f  sentenc e topics ,  sinc e certai n phrase s ar e ver y usefu l  fo r 

conveyin g affec t  implicitly .  Th e followin g phrase s ca n b e calle d enhancers : 

(a) '^Not only did Pete play the game, but he hit five home runs" 

(b )  "Pet e playe d th e game ;  what' s more ,  h e hi t  five  hom e runs " 

Clearly ,  thes e phras e form s impl y tha t  Pete' s playin g an d hi s hom e run s carr y th e sam e affectiv e 

valu e (eithe r  bot h G O OD o r  bot h B A D ) ,  an d i n fac t  tha t  th e valu e i s t o b e strengthene d du e t o 

thei r  juxtaposition .  I n contrast ,  th e followin g sentence s carr y n o suc h cumulativ e affectiv e import : 

(c )  "Pet e playe d th e gam e an d h e hi t  five  hom e runs ' 

(d )  "Whe n Pet e playe d th e gam e h e hi t  five  hom e runs ' 
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When an enhancing phrase juxtaposes two affect-laden sentences, the affect is strengthened; when 

i t  juxtapose s a n affect-lade n sentenc e wit h a  neutra l  one ,  th e affec t  i s  impute d t o th e latter .  Thus , 

i n additio n t o stressin g affectiv e concepts ,  a  speake r  ca n strengthe n hi s cas e b y imputin g affec t  t o 

neutra l  concept s too !  Thi s is ,  fo r  example ,  wha t  PAULIN E doe s t o produc e 

(4) NOT ONLY DID JIM EXPECT NO THREAT FROM MIKE ANY LONGER. BUT HE COULD 

FORESEE THAT H E WOULD HURT HI M I F H E REALL Y SLAPPED HI M 

when defending Mike. Here Jim's not perceiving a threat from Mike is simply NEUTRAL, but his 

abilit y  t o forese e th e B A D resul t  o f  hi s action ,  couple d wit h th e fac t  tha t  h e di d i t  anyway ,  i s B A D 

fo r  him .  However ,  whe n juxtapose d i n thi s way ,  bot h sentence s see m B A D fo r  Ji m — exactl y wha t 

PAULINE wants . 

Similarly, mitigatora are phrases with weakening effect. When a mitigating phrase juxtaposes 

tw o sentence s carryin g opposit e affect ,  th e resultin g affec t  i s  tha t  o f  th e first  sentence ,  weakened ; 

when i t  juxtapose s a n affect-lade n sentenc e wit h a  neutra l  one ,  th e opposit e affec t  i s  impute d t o 

th e latter .  I n th e followin g sentences ,  i f  "Joh n whippe d th e dog "  carrie s B A D affect ,  then ,  i f  w e 

kno w nothin g more ,  "h e remembere d th e cat "  become s G O O D: 

(e )  ''Althoug h Joh n remembere d th e cat ,  h e whippe d th e dog ' 

(f )  "Joh n remembere d th e cat .  However ,  h e whippe d th e dog ' 

(Th e first  par t  coul d jus t  a s wel l  hav e bee n mad e B A D b y usin g a n enhancer :  "No t  onl y di d Joh n 

remember  th e cat ,  bu t  h e whippe d th e dog". ) 

A number of constraints must be met before two topics can be juxtaposed in an enhancer or 

mitigato r  phrase : 

1. Two-predicate enhancer and mitigator phrases can only be used when the parts 

carr y consisten t  affects ;  tha t  is , 

• in enhancer phrases the two predicates must carry like affect 

•  i n mitigato r  phrase s th e tw o predicate s mus t  carr y unlik e affec t 

•  o r  els e on e predicat e mus t  b e N E U T R A L 

2. Two-predicate enhancer and mitigator phrases can only be used when the topics 

i n bot h part s focu s o n th e sam e concep t 

3. The predicates in two-predicate enhancer and mitigator phrases should match in 

as m a n y aspect s a s possibl e 

3. 2 Realizatio n 

Sentence subject selection: Since the sentence subject is a prominent position, it must be 

chose n wit h care .  Gros z [Gros z 77] ,  Sidne r  [Sidne r  79] ,  an d McKeow n (McKeow n 82] ,  amon g 
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others, describe rules for choosing subjects in order to produce flowing text. These rules are often 

underspecific ;  McKeown' s algorith m simpl y pick s th e defaul t  ( a predefine d entr y fo r  e:\c h predicate ) 

when a  numbe r  o f  focu s candidate s exis t  wit h th e sam e numbe r  o f  implici t  link s t o th e potentia l 

focu s list .  Affec t  ca n b e use d a s a n additiona l  criterio n fo r  subjec t  choic e — eithe r  a t  a  lo w level , 

simpl y t o hel p winno w ou t  candidates ,  o r  a t  a  hig h level ,  t o hel p slan t  th e tex t  ver y strongly .  Whe n 

PAULINE ha s th e goa l  t o convinc e th e heare r  o r  t o mak e know n it s affects ,  i t  use ,  i n addition ,  th e 

followin g rule : 

4. The new focus should be selected from GOOD candidates for sentences 

wit h G O O D affec t  an d fro m B A D candidate s fo r  sentence s wit h B A D affec t 

For example, when PAULINE is defending Jim, the following sentence topic is BAD for him; by 

thi s rule ,  Mike ,  a n antipathy ,  i s  chose n a s subject ,  thereb y de-emphasizin g Jim' s role : 

(5) MIKE ONLY WAS BUMPED BY JIM ONCE 

Sentence Inclusion: Adverbs: Some adverbial stress words specifically function zis enhancers 

or  mitigators ;  i n th e J U D G E domain ,  PAULIN E use s th e following : 

intentionality :  "intentionally" ,  "purposely "  — "accidentally " 

degree :  "hard "  — "lightly "  (hit ) 

number :  "repeatedly "  — "once "  (stabbed ) 

stress :  ''really "  — "only" ,  "just " 

When thes e word s ar e use d t o modif y concept s tha t  d o no t  alread y carr y affect ,  the y see m strange , 

forcin g th e heare r  t o postulat e affect ;  a n additiona l  constrain t  is : 

5. Adverbial stress words can only be used to enhance or mitigate expres-

sion s tha t  carr y som e affec t  alread y 

During the realization of a sentence, the program collects the aspects of the topic it can legitimately 

say a s adverb s (i t  cannot ,  fo r  example ,  misrepresen t  th e topi c t o sa y "lightly "  whe n th e D E G R EE i s 

HARD).  Fro m these ,  i t  select s a t  mos t  tw o (th e tw o leas t  recentl y sai d types) ,  sinc e whe n affectiv e 

adverb s ar e overuse d th e effec t  i s  unnatural ,  t o give ,  fo r  example : 

(6) MIKE JUST HIT JIM ONCE 

(7 )  JI M COULD FORESEE THAT H E WOULD HURT MIK E I F H E R E A L L Y SLAPPED HIM . 

HE SLAPPED HI M R E P E A T E D LY AND HURT HI M 

Word Choice: Verbs: Often an action can be described by a number of verbs of which most 

carr y som e affect .  Fo r  example ,  PAULIN E accesse s "hit "  fro m th e representatio n elemen t  HI T an d 

the n use s it s affectiv e value s t o discriminat e t o "tap "  a s a  mitigato r  an d "smash "  a s a n enhance r 

(th e lexico n contain s discriminatio n nets ,  a s i n [Goldma n 75]) : 

(8) JIM JUST TAPPED THAT JERK MIKE ONCE 

(9 )  JI M PURPOSELY S M A S H ED MIK E AND KNOCKED HI M DOWN 
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Tabl e 1 :  Defendin g Mik e 

FIRST,  T H A T J E R K JI M BUMPED MIK E H A R D AN D HURT HIM . 

THEN MIK E J U S T T A P P E D JI M O N C E. 

AFTER THAT. JIM DID NOT EXPECT THAT MIKE WAS GOING TO 

HURT HI M AN Y LONGER;  A L S O ;  JI M COULD FORESEE THAT H E 

WOULD INJUR E MIK E I F H E PURPOSELY STRUCK HIM .  H E R E A L L Y 

S M A S H ED HIM .  TH E RESULT WAS THAT H E INJURE D HIM . 

NEXT. MIKE HIT JIM. KNOCKING HIM DOWN. 

NOT ONLY DID JIM EXPECT NO THREAT FROM MIKE ANY LONGER. 

B UT R E COULD FORESEE THAT H E WOULD HURT HI M I F H E REALL Y 

SLAPPED HIM .  H E SLAPPED HI M R E P E A T E D LY AND HURT HIM . 

MIKE REALIZED THAT JIM REALLY HURT HIM; ALSO, HE EXPECTED 

THAT JIM' S GOAL WAS T O HURT HIM .  JI M W AS S T A B B E D. 

AS A RESULT. JIM ONLY DIED. 

enhancin g noun ,  stres s 

mitigatin g adverbs ,  ver b 

NEUTRAL and BAD 

i n enhance r  phras e 

enhancin g stres s 

enhancin g ver b 

suppress all but action 

enhancer phrase 

enhancing adverb 

enhancing stress, phrase 

mitigatin g passiv e 

mitigating (!) stress 

Tabl e 2 :  Defendin g Ji m 

JI M COULD NOT EXPECT THAT MIK E WOULD B E HURT I F JI M 

A C C I D E N T A L LY BUMPED HIM ;  ALSO.  A  REASONABLE PERSON 

COULD NOT FORESEE THAT I F H E BUMPED HI M H E WOULD HURT 

HIM.  H E HAD N O INTENTIO N T O BOTHER MIKE .  MIK E O N L Y 

W AS B U M P ED B Y JI M ONCE.  TH E ACTIO N WAS A N ACCIDENT. 

THEN MIKE REALIZED THAT JIM HURT HIM. IN ADDITION, MIKE 

DI D NOT EXPECT THAT JI M WAS GOIN G T O HURT HI M ANY LONGER. 

MIKE' S GOAL WAS T O INJUR E JIM .  MIK E COULD FORESEE THAT H E 

WOULD INJUR E HI M I F H E PURPOSELY HI T HI M ONCE.  H E HI T HIM . 

THE RESULT WAS THAT H E INJURE D HIM .  H E REQUIRED 

JUSTIFICATIO N FOR CAUSIN G HI M T O B E INJURED .  TH E ACTIO N 

WAS A N ESCALATED RETALIATION . 

mitigatin g adver b 

mitigating stress 

mitigatin g passiv e 

enhancer phrase 

include all topics that 

ar e B A D fo r  Mike.. . 

NEXT.  JI M REALIZE D THAT MIK E INJURE D HIM .  JI M JUS T 

T A P P ED HIK E ONCE.  TH E ACTIO N WAS A  SIMPL E RETALIATION . 

mitigatin g stres s 

mitigatin g ver b 

AS A  RESULT.  JI M DIED . 

etc.. . 

674 



H O VY 

4 Conclusion 

In summary, consider the generation of a complete fight, from the set of interpretations of each 

actio n PAULIN E get s fro m J U D G E.  I n tabl e 1 ,  PAULINE' s sympathie s ar e fo r  Mike ,  s o tha t  i t 

stresse s Jim' s par t  o f  th e fight;  i n tabl e 2 ,  fro m th e sam e input ,  PAULIN E defend s Jim . 
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