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Abstract 

One major element of discourse understcinding is to perceive coherence relations between portions 

of  th e discourse .  Previou s computationa l  approache s t o coherenc e relation s reasonin g hav e focuse d 

onl y o n expositor y discourse ,  suc h a s task-oriente d dialo g o r  databas e querying .  Fo r  thes e approaches , 

th e mai n processin g concer n i s th e clarit y o f  th e informatio n tha t  i s  t o b e conveyed .  However ,  i n a 

persuasiv e discourse ,  suc h a s debate s o r  advertising ,  th e emphasi s i s o n th e adequac y o f  presentin g th e 

information ,  no t  jus t  o n clarity .  Thi s pape r  propose s a  formaUs m an d a  syste m i n whic h coherenc e 

relation s correspondin g t o speec h action s suc h a s clarify ,  mak e adequat e an d remin d ar e represented . 

Furthermore ,  i n relatin g t o h u m a n reasonin g i n genera l  wher e studie s hav e reveale d tha t  implicationa l 
an d associativ e reasonin g schem a ar e prevalen t  acros s variou s domains ,  thi s formalis m demonstrate s tha t 

coherenc e relatio n reasonin g i s  simila r  t o thi s h u m a n reasoning ,  i n th e sens e tha t  coherenc e relation s 

ca n b e define d b y domai n independen t  implicationa l  an d associativ e schema .  A  prototyp e syste m base d 
on thi s formalis m i s als o demonstrate d i n thi s pape r  i n whic h rea l  worl d advertisement s ar e processed . 

1 Introduction 

Some texts hang together better than others. To explain this fact, coherence relations have been pro-

posed ,  whic h specif y th e possibl e way s i n whic h sentence s o r  othe r  portion s o f  discours e ca n connec t 
t o eac h other .  Usin g coherenc e relations ,  a  text' s clarit y ca n b e evaluated .  I f  a n acceptabl e coherenc e 

relatio n structur e ca n b e built ,  the n th e tex t  i s  clear ;  i f  not ,  i t  i s  not . 

Most  o f  th e wor k i n coherenc e relation s ha s bee n don e o n task-oriente d dialogues ,  o r  o n stories . 

I n thi s sor t  o f  discourse ,  clarit y i s a n essential ,  an d relativel y straightforward ,  featur e o f  th e text .  Fo r 
e.xample ,  i n describin g a  task ,  th e tex t  i s  coheren t  i f  th e step s o f  th e tas k ar e specifie d i n a  well-connecte d 
manner .  However ,  coherenc e i s no t  a s simpl e i n persuasiv e texts ,  suc h a s debate s o r  advertisements .  I n 
thes e type s o f  discourse ,  th e author' s speec h action s ar e constzmtl y affecte d b y precaution s suc h a s t o 

be objectiv e o r  t o b e polite ,  etc .  Hence ,  fo r  understandin g persuasiv e discourse ,  a  formalis m i s neede d 

whic h ca n represen t  thos e portion s o f  discours e conformin g no t  jus t  t o th e clarit y o f  th e information , 

but  als o t o th e adequac y o f  presentin g th e information . 
An exampl e wil l  illustrat e th e differenc e betwee n clarit y an d persuasiv e coherenc e (adopte d fro m 

Halliday' s [HH76] ,  p .  241) : 

(l.a )  Mar y i s leaving .  Sh e wa s neve r  reall y happ y here . 

(l.b )  I s  Mar y leaving ? Sh e wil l  b e bette r  of f  somewher e else . 

I n (l.a) ,  afte r  th e secon d sentenc e i s mentioned ,  th e reaso n w h y Mar y i s  leavin g become s clea r  t o th e 

hearer/reader .  B y bein g give n thi s reason ,  th e reade r  shal l  clarif y hi s  pictur e abou t  th e even t  an d 

understan d i t  better .  However ,  i n (l.b) ,  th e secon d sentenc e i s use d a s a  "justification "  fo r  th e adequac y 
of  th e question .  I t  explain s w h y th e speake r  as k th e question .  Tha t  is ,  give n tha t  M a r y shal l  b e happie r 
somewher e else ,  i t  i s  reasonabl e t o as k th e question .  Similarly ,  b y bein g give n thi s justification ,  th e 

heare r  m a y b e mor e willin g t o cooperat e an d answe r  th e questio n a s bes t  h e can . 
I n fact ,  i n rea l  life ,  m a n y discourse s ca n b e see n i n whic h a n author/speake r  wil l  ten d t o dra w suppor t 

fo r  hi s request s an d beliefs ,  o r  tr y t o conced e a n opinio n b y acknowledgin g othe r  fact s i n orde r  t o invit e 
th e hearer' s cooperation .  Suc h discourse s m a y includ e debate s i n a n election ,  argument s i n th e court , 
advertisement s i n magazine s o r  eve n everyda y conversations .  Consider ,  fo r  example ,  th e followin g tw o 

passages : 
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(2.a )  You r  oldes t  so n can' t  hel p yo u tak e car e o f  th e othe r  kids .  Bu t  h e ca n ru n errand s fo r 

you . 

(2.b )  You r  invitatio n i s ver y nice .  Bu t  I  a m no t  availabl e tha t  night . 

Althoug h thes e tw o utterance s woul d b e use d i n ver y differen t  situation s (on e betwee n tw o mothers ,  th e 

othe r  betwee n a  gues t  an d a  host) ,  i t  i s  no t  har d t o se e th e commonalit y betwee n th e tw o passages . 

Particularly ,  the y bot h exhibi t  a  counter-expectatio n deduce d b y th e followin g implication-lik e schema , 

T h e situatio n i s A  bu t  i t  i s  no t  s o A . 

For  example ,  A  m a y stan d fo r  B A D i n (2.a) ,  sinc e i t  i s  "bad "  tha t  th e oldes t  ki d canno t  hel p tak e car e 

of  th e othe r  kids ,  howeve r  i t  i s  no t  s o B A D becaus e h e ca n d o somethin g else .  Similarly ,  A  m a y stan d 

fo r  G O O D i n (2.b) ,  sinc e bein g invite d t o a  part y i s "good, "  bu t  no t  abl e t o mak e i t  i s  no t  s o "good. " 

T o summarize ,  fro m a  discours e poin t  o f  view ,  th e first  sentenc e i n bot h (2.a )  an d (2.b )  serve s a s a 

concessio n t o hearer' s poin t  o f  vie w s o tha t  the y ca n cooperat e an d accep t  th e secon d statement . 

I n thi s paper ,  a  formalis m i s propose d i n whic h coherenc e relation s ar e treate d a s individua l  speec h 

action s connectin g portion s o f  discourses .  Th e type s o f  speec h action s categorize d i n thi s formalism s 

ar e clarify ,  mak e adequate ,  an d remind .  A  se t  o f  2 0 coherenc e relation s originall y identifie d b y M a n n 

& T h o m p s o n [MT88 ]  ar e the n categorize d int o th e abov e thre e classes .  Fo r  example ,  fo r  clarify ,  ther e 

ar e coherenc e relation s suc h a s volitional-resul t  an d unvoiitional-resul t  t o indicat e th e resul t  o f  events ; 

fo r  remind ,  ther e ar e restatemen t  an d summary ;  fo r  mak e adequate ,  ther e ar e evidence ,  justification , 

motivation ,  etc . 

A se t  o f  implicationa l  semanti c relation s ar e summarize d fro m previou s psychologica l  studie s i n ou r 

formalis m [TvdBS89] ,  [CH85] .  Th e relation s include d ar e Goal-oriente d ( G O ) ,  psychological-causatio n 

(PSI) ,  physical-causatio n (PHI) ,  enablemen t  ( E N B ) ,  obligatio n ( O B ) ,  permissio n (PE) ,  an d material -

implicatio n (MI) .  Fo r  example ,  fo r  (l.a )  a s wel l  a s (l.b) ,  th e underlyin g semanti c connectio n betwee n 

th e tw o sentence s is : 

I f  A  i s unhapp y abou t  B  the n A  avoid s B . 

Thi s i s on e o f  th e psychologica l  causation s betwee n a  stat e an d a  reactio n categorize d i n TVabasso' s 

[TvdBS89] . 
Beside s implicationa l  semanti c relations ,  ther e ar e othe r  underlyin g relations ,  whic h ar e calle d as -

sociativ e i n ou r  formalism .  Followin g Chaffi n an d Herman' s [CH84 ]  categorization ,  ther e are :  opposit e 

( O P P ) ,  part-whol e (P\V )  an d class-inclusio n (CI) .  Thes e semanti c relation s ar e believe d t o underli e co -

herenc e relation s suc h a s contrast ,  elaboratio n an d antithesis ,  whic h i n turn ,  serv e t o clarif y information . 

For  example ,  fo r  antithesis , 

Americ a rescue d Panama .  W e di d no t  invad e it . 

Ther e i s a n opposit e ( O P P )  semanti c relatio n betwee n rescuin g an d invading ,  whic h underlie s th e re -

latio n betwee n th e tw o sentences .  Th e reason s fo r  thes e categorization s ar e twofold :  first,  t o captur e 

subcategorization s o f  coherenc e relation s du e t o subcategorizatio n i n semanti c relations ;  an d secondly , 

as a  consequenc e o f  th e first  point ,  t o revea l  th e hierarch y o f  coherenc e relations .  Th e detail s wil l  b e 

show n i n sectio n 3 . 

2 Defining Coherence Relations (CR's) 

In this section, a formalism is introduced which modifies and extends Hovy's system briefly sketched in 

hi s pape r  [Hov88] .  Th e tw o majo r  "players "  i n th e syste m ar e denote d a s S-fo r  speaker/author ,  H-fo r 

hearer/reader .  Eac h entit y i n thi s formalis m ha s a  typ e an d ca n hav e associate d attributes .  Basically , 

th e formalis m assume s th e representationa l  schem e i n a  rule-base d syste m suc h a s Soa r  o r  Ops5 .  ̂ . 

T h e majo r  entitie s i n th e formalis m ar e define d i n th e following . 

'I n th e following ,  th e actua l  representation s ar e abbreviate d fo r  clarit y o f  presentatio n 
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1.  Stat e o f  affairs ,  abbreviate d a s P .  Stat e o f  affair s i s th e direc t  semanti c representatio n correspondin g 

t o a  claus e o r  entitie s tha t  ca n b e recursivel y define d a s below .  Fo r  example ,  "Pete r  i s hungry "  i s 

represente d a s (Hungr y Peter) . 

2.  Implicatio n relations ,  denote d a s (IM P P  Q ) ,  wher e P  an d Q  ar e state s o f  affairs .  A n implicatio n 

can an y on e o f  th e 7  type s mentione d i n sectio n 1 .  Fo r  example ,  th e relatio n "I f  A  i s a  policema n 
the n A  ca n investigat e people "  i s represente d a s (IM P P  Q  :typ e Permission) ,  wher e P  an d Q 

denot e (Is- a A  Policeman )  an d (Investigat e A  people) ,  respectively . 

3.  Associat e relations ,  denote d a s (ASSO C P  Q ) ,  wher e P  an d Q  ar e state s o f  affairs .  Fo r  example . 
I f  P  i s (Rescu e Americ a Panama )  an d Q  i s (Invad e Americ a Panama) ,  the n th e associate d relatio n 

betwee n the m i s Opposite ,  tha t  i s (ASSO C P  Q  :typ e opposite) . 

4.  Belief ,  abbreviate d a s (BE L X  P) .  A  belie f  ha s a  holde r  an d a  content .  Fo r  examples ,  th e fac t 

tha t  a  speake r  use s presen t  tens e i n th e sentenc e "Pete r  i s hungry "  indicate s hi s belie f  tha t  Pete r 

i s hungry ,  denote d a s (BE L S  (Hungr y Peter)) . 

5.  Goal ,  abbreviate d a s (GOA L X  P) .  A  goa l  ha s a  holde r  (X )  an d th e desire d stat e o f  affair s (P) . 

Goal s relate d t o a  speake r  S  ar e reflecte d b y thei r  speec h acts .  Ther e ar e 3  type s o f  majo r  speec h 
act s i n thi s formalism ,  denote d a s S A C T (a )  Deman d actions ,  denote d a s A C T ;  (b )  Infor m ref -

erenc e o f  a  entity ,  denote d a s I N F O R M R E F;  (c )  Infor m fax:tua l  statu s o f  a n affair ,  denote d a s 

INFORMYN .̂  Fo r  example ,  a  question ,  "Woul d yo u tel l  m e wher e Joh n is?" ,  i s  represente d a s 

(GOAL S  ( I N F O R M R E F H  S  P') ,  wher e P '  i s  th e propositio n (Be-a t  Joh n ?loc) ,  wher e ?lo c mean s 

th e locatio n i s unknow n t o th e speaker. ^ 

6.  Mutua l  belief ,  denote d a s (M B X  Y  P) ,  wher e X  i s th e holde r  o f  th e mutua l  belief ,  Y  ar e th e othe r 

partner s wh o shar e mutua l  belie f  wit h X ,  an d P ,  th e conten t  o f  th e mutua l  belief . 

7.  Mention ,  denote d a s (ME N S  P) ,  represent s th e speec h actio n performe d b y a n author/speake r 
wher e S  i t  th e speake r  an d P  i s th e statemen t  bein g mentioned .  T w o thing s shoul d b e note d fo r 

mentioning .  First ,  th e differenc e betwee n ( M E N S  P )  an d (BE L S  P )  ca n b e demonstrate d b y th e 

followin g th e sentence , 

Pete r  migh t  b e a  student . 

i t  i s translatabl e a s ( M E N S  P' )  wher e P '  i s (Is- a Pete r  student )  bu t  no t  a s (BE L S  P') .  Secondly , 
Mentio n ca n take s Englis h word s an d hence ,  it s implie d wor d orde r  a s it s arguments) .  S o i f  speake r 

say s " P becaus e Q "  the n i t  ca n b e represente d a s ( M E N S  ( P becaus e Q)) .  I f  th e wor d orde r  i s 

not  crucia l  the n a  do t  i s pu t  betwee n th e tw o statements ,  s o ( M E N S  ( P .  Q) )  mean s P  an d Q  ca n 

be mentione d i n an y order . 

8.  Acknowledgment ,  denote d a s (AC K X  P) ,  describe s a n attitud e towar d a  belie f  o r  command .  I n 

our  domain ,  X  i s usuall y th e heare r  an d P  i s belie f  o r  comman d th e speake r  want s t o implan t  int o 

th e hearer' s mind . 

9.  Coherenc e relation s t o mak e a  passag e adequate ,  denote d a s (C R S  P  Q ) ,  wher e C R correspond s t o 
th e speec h action s Justify ,  Evidence ,  motivate ,  enablement ,  an d concession ,  wer e S  i s th e speaker , 

P an d Q  ar e th e relevan t  stat e o f  affairs . 

Give n th e abov e represente d entities ,  coherenc e relation s relate d t o th e thre e majo r  speec h action s 

can b e define d a s follows ^ 

Coherence relations of make adequate There are 5 coherence relations included in this category: Ev-

idence ,  Justification ,  Motivation ,  Enablement ,  an d Concession .  Let' s tak e Evidenc e an d Justificatio n a s 

examples . 

F̂or  th e latte r  tw o types ,  Cf .  Allen' s [A1183 ] 
'Late r  on ,  a  prime d propositio n P '  o f  P  indicate s P '  i s  th e declarativ e counterpar t  o f  a  questio n o r  command expresse d b y 

P,  o r  a  modal-les s proposition s o f  th e on e wit h moda l 
*We tak e th e initia l  coherenc e relation s a s thos e liste d i n Man n i c Thompson' s Rhetorica l  Structur e Theory . 
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(E»id«nc .  P  Q )  (Justificatio n P  Q ) 
I f  I f 

(H£ l  S  P )  aa d (BE L S  P )  an d 
(BEX S  q )  an d [(NE I  S  Q)  o r 
(KB (IM P P  q  :t7p « al l  typas) }  an d (GOAL S  (SiC T B  S  q>) ] 

[(NE I  S  ( P .  q) )  o r  (M B (DI P P  Q  :tn> « al l  axcop t  K I  an d EIB) }  an d 
(HEI  S  ( P bacaos a q)) l  C(NE I  S  ( P .  Q) )  o r 

Than (HE I  S  ( Q bacaus a P) )  o r 
(Evidanc a S  Q  P > an d (NE I  S  ( P a o q)) ] 
(ACS I  (BE L B  P') )  Tha n 

(Justif y S  P  q )  an d 
[(iC X B  (BE L H  ?' )  o r 
(iC X B  (SiC T B  S  Q>)} ] 

The definition for evidence states that if a speaker mentions P, amd he also believes in Q (i.e., Q is 

a declarativ e sentence) ,  an d ther e i s a  impHcationa J relatio n fro m P  t o Q ,  an d th e speake r  mention s " P 

becaus e Q "  o r  jus t  " P Q," ,  the n th e speaike r  use s Q  t o evidenc e P  s o th e heare r  shal l  com e close r  t o th e 

belie f  o f  P' .  A n exampl e o f  th e Evidenc e C R i s a s follows : 

Pete r  i s hungry .  (Because )  h e look s fjiint . 

Sinc e i f  A  i s hungr y the n A  wil l  loo k faint ,  usin g th e secon d sentenc e th e reade r  become s mor e convince d 

of  th e clai m tha t  Pete r  i s hungry .  Not e that ,  th e abov e definitio n wil l  al l  appl y fo r  al l  seve n type s o f 

impHcationa l  relations .  However ,  i n th e cas e o f  material-implicatio n type ,  th e directio n o f  th e implicatio n 

becomes irrelevant .  Hence ,  th e conditio n ( IM P P  Q )  ca n als o b e ( I M P Q  P  :typ e material-implication) . 

Thi s ca n b e demonstrate d b y th e followin g examples , 

(3.a )  Pete r  migh t  b e abl e t o writ e a  poem ,  becaus e h e ca n writ e a  letter . 

(3.b )  Pete r  ca m writ e a  letter ,  becaus e h e ca n writ e a  poem . 

T h e secon d clause s bot h serv e a s evidenc e fo r  th e firs t  clause s i n (3.a )  an d (3.b) ,  althoug h th e sam e 

material-implicatio n i s used :  I f  A  ca n writ e a  poem ,  the n A  ca n writ e a  letter . 

T h e definitio n fo r  justificatio n state s that ,  rephrasin g th e definitio n backward ,  i f  a  speake r  want s t o 
justif y a  question ,  o r  a  c o m m a n d ,  o r  a  belie f  describe d i n Q  an d i t  i s  mutuall y believe d tha t  P  implie s 

Q,  the n h e ca n mentio n P  t o achiev e th e justification .  A n exampl e o f  a  justificatio n coherenc e relatio n 

i s a s follows : 

I  a m a  policeman .  Pleas e sho w m e you r  id . 

T h e speake r  justifie s hi s c o m m a n d b y indicatin g h e i s a  policeman ,  sinc e i f  A  i s a  policeman ,  the n 

A i s permitte d t o arres t  peopl e ( a P E relation) .  T o sho w th e definitio n work s fo r  othe r  impHcationa l 

relations ,  fo r  example , 

I  wan t  t o g o th e London .  Ca n yo u bu y m e a  ticke t  b y tomorrow ? 

I n thi s case ,  th e goal-oriente d ( G O )  relation-I f  A  want s t o fl y  t o London ,  the n A  wil l  bu y a  ticke t 
t o London ,  togethe r  wit h th e mentionin g o f  th e motivation ,  justif y th e reques t  fo r  th e heare r  t o bu y 

th e ticke t  fo r  th e speaker .  T h e othe r  coherenc e relation s togethe r  wit h Evidenc e an d Justificatio n ar e 

summarize d i n th e followin g Taxonomy . 

Hake adeqaata: (NEI S (P Y q)) «h«ra Y is optional 
/ \ 

/  I  \ 
issom e (IM P Q  P )  issma e (IM P P  Q) }  Assom a (IH P - P q ) 

A Y  =  becaus e A Y -  becaus e A  Y  »  BUT 
I  A  I 

Evidenc e i  t  Concessio n 
Justificatio n Enablemen t 

I 
Motivatio n 
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T h e taxonom y i s self-explanatory .  Th e reaso n w h y Motivatio n b  unde r  Justificatio n i s becaus e M o -

tivatio n i s t o Justif y a  corrunan d b y resortin g t o th e pleasur e o r  benefi t  ( a PS I  typ e o f  implicationa l 

relation )  o f  th e hearer . 

Coherence relations of clarify. There are ten coherence relations included in this category: Volitional-

cause/result ,  Non-vohtional-result/cause ,  solution ,  purpose ,  condition ,  otherwise ,  evaluation ,  interpre -

tation ,  elaboration ,  antithesis ,  an d contrast .  T h e definition s fo r  Contras t  C R an d Antithesi s C R ar e 
give n below : 

(Contras t  P  Q) 
I f 

(MEl  S  P )  an d 
(M£l  S  q )  an d 
(KDI  S  ( P q) )  an d 
(KB S  (iSSO C P  q  :typ « OPP) ) 

Then 
(KEI  S  (Contras t  P  q) ) 

(Antithesi s P  q ) 
I f 

(BEL S  -P )  an d 
(BEX S  q )  an d 
(MEI  S  ( P q) ) 
(KB S  (ASSO C P  q  ityp e OPP) ) 

Then 
(HEI  S  (Antithesi s P  q) )  an d 
(ACK B  (BE L S  q) ) 

T h e definition s indicat e tha t  th e differenc e betwee n Antithesi s an d Concessio n i n o f  thei r  underlyin g 

semanti c relations .  Antithesi s assume s a  associativ e typ e relation .  O n th e othe r  hand .  Concessio n 

assume s a  implicationa l  typ e relation .  Thes e relation s ca n b e summarize d i n th e followin g taxonomy : 

clarify: (HEB P q) 
A 

Assume (IM P P  q ) 
/ \ 

/ 
Factua l 
.-/\ — 

/  \ 
V-Rasul t  UV-Rasul t 

I 
Solutio n 

Hypothetica l 

/ \ 

Assume (ASSO C P  q ) 
A 

/ 
Type =•  OPP 

/ \ / 

Type «  P W o r  C I 
.  / \ 

I  \ 
Conditio n Otherais e Antithesi s Contras t  Evaluatio n Interpretatio n Elaboratio n 

T h e reaso n wh y solutio n i s a  especia l  cas e o f  UV-resul t  i s  becaus e i t  require s th e preceden t  t o b e 

a problem .  Evaluatio n an d Interpretatio n bot h assum e tha t  th e situatio n wher e th e stat e o f  affair s 
i s assesse d i s a  par t  o f  tli e entir e belie f  space .  T h e par t  coul d b e th e speaker' s individua l  belie f  a s fo r 

Evaluatio n o r  anothe r  stat e o f  affair s a s fo r  Interpretation .  I t  i s  obviou s tha t  a n Elaboratio n C R assume s 

class-inclusio n semantica l  relations . 

Coherence relations of remind There are two such relations, they are Summary and Restatement. 

Restatemen t  i s a  repetitio n o f  th e exac t  term s tha t  ar e mentione d i n th e previou s context ,  wherea s 

summary i s a  repetitio n o f  som e derive d term s fro m th e previou s context .  Thei r  definition s ar e straight -

forward .  However ,  i t  wil l  b e show n i n th e nex t  sectio n tha t  thes e CR' s hav e a n effec t  o n th e discours e 

stac k tha t  i s  no t  see n i n th e forme r  tw o type s o f  CR's . 

3 Processing advertisements 

The above formalism is currently under development in a system called BUYER (Cf. [L\V89]). It 

take s proposition s extracte d fro m real-worl d advertisement s a s it s input .  T h e final  outpu t  i s th e se t 

of  coherenc e relation s tha t  ar e derive d fro m th e entir e discourse .  Followin g ar e th e contro l  flow  o f  th e 

syste m an d tw o examples : 
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T h e processin g contro l  flow. 

(0 )  I f  en d o f  passag e the n done ,  otherwis e g o t o (1) ,  i f  i t  i s  jus t  a  sentenc e o r  t o (2) ,  i f  i t  i s  precede d b y a  connective . 

(1 )  Processin g a  sentence : 
(l.a )  Decid e it s referentia l  continuity . 

(l.a.l )  I f  no t  continuou s the n creat e a  ne w 
segment  an d pus h th e ol d context . 

(l.b )  Stor e potentia l  referent s i n th e curren t  segment . 
(l.c )  Decid e th e speec h act s o f  th e sentence s 

(e.g. ,  i t  ma y a  B E L ,  M E N ,  o r  G O A L ) . 
(l.d )  Abstractio n t o semanti c frames ,  e.g. ,  t o a 

commodit y a s follows : 
Commodi t y Kraft-singles : 
Brajid :  Kraft . 
Category :  Food . 
Ingredient ;  Milk . 
Flavor :  Tasty . 

(I.e )  Decid e implicationa l  o r  semantica l  relation s 
and coherenc e relations . 

(l.f )  G o t o (0) . 

(2 )  Processin g a  connectiv e betwee n P  an d Q : 
(2.a )  Hypothesiz e th e correspondin g CR's . 
(2.a.l )  Star t  wit h th e mos t  genera l  on e i f  ther e i s 

no clue s fo r  specifi c  ones .  Fo r  example , 
Connectiv e So : 
General :  Conclusio n o r  Cause . 
Specific :  Summar y o r  Restatement . 

or  Justification ,  etc . 
(2.b )  Decid e th e continuit y o f  th e discourse . 
(2.c )  Processin g th e latte r  one ,  Q . 
(2.d )  G o t o (0 ) 

T h e examples . 

The washer ad 
Si .  I t  al l  come s ou t  i n th e wash . 
S2.  Yo u ca n crank-u p a  G E washe r 
S3,  an d ge t  electro-mechanica l  efTect . 
S4.  O r  yo u ca n tap-touc h a  Speed-Quee n Maratlio n 
S5.  an d enjo y fully-programmabl e laundry . 
S6.  Matc h temperatur e t o fabrics . 
S7.  Recal l  favorit e cycles . 
S8.  G E o r  Spee d Queen . 
59.  Th e answe r  i s a t  you r  figure  tips . 

T h e Kraf t  a d 
Si .  Th e olde r  siste r  sai d mil k i s  bette r  tha n oil . 
S2.  W e woul d neve r  argu e wit h suc h a n authority . 
S3.  Imitatio n slice s ar e mad e fro m oi l  eui d water . 
S4.  Bu t  Kraf t  single s i s mad e fro m milk . 
S5.  Some peopl e alread y kno w wh y Kraf t  i s  bette r 

tha n slices . 
S6.  The y ar e th e bi g brother s an d sisters . 

We wil l  n o w describ e th e processin g o n th e tw o example s presente d above . 

T h e washe r  ad .  Afte r  S I  i s processed ,  th e referen t  o f  "it "  i s  expecte d t o b e resolved .  T h e referen t  i s 

specifie d a s o f  typ e P R O B L E M,  sinc e th e undergoer-slo t  o f  "come s out "  i s  o f  P R O B L E M type .  W h e n 

S2 i s processed ,  du e t o referentia l  discontinuity ,  a  ne w segmen t  i s create d an d th e ol d on e pushed . 

T h e Coherenc e relatio n betwee n S 2 an d S 3 i s determine d t o b e volitional-result ,  sinc e i t  i s  on e o f  th e 

CR' s tha t  correspon d t o th e connectiv e "and "  an d ther e i s a n underlyin g implicationa l  relation :  I f  A 

operate s a  machin e the n A  get s th e effec t  o f  th e machine .  Simila r  processin g happene d betwee n S 4 

zui d S5 ,  s o th e Volitional-resul t  C R i s decided .  A t  th e sam e time ,  whil e processin g th e connectiv e "or, " 

th e relatio n betwee n S 2 an d S 4 ar e determine d t o b e th e Contras t  C R becaus e o f  th e prepositiona l 

structur e correspondin g t o the m i s "symmetrical. "  Furthermore ,  sinc e th e expectatio n o f  P R O B L E M 

i s stacked ,  th e Contras t  C R i s interprete d a s a n exclusive-o r  (adversative )  instea d o f  a n inclusive-o r 

(alternative) .  Thus ,  th e referen t  o f  "it "  i s  als o resolved .  S 6 an d S 7 ar e evidence s t o S 5 sinc e "I f  A  i s 

a Match-temperature-to-fabri c o r  a  Recall-cycle s the n A  i s a  Programmable-laundry. "  Meanwhil e du e 

t o th e referentia l  discontinuity ,  th e segmen t  S2-S 5 i s pushed .  Then ,  S 8 i s decide d a s a  restatemen t  o f 

th e Contras t  C R ,  als o th e segmen t  S2-S 5 i s poppe d becaus e th e restatemen t  refer s t o th e term s i n th e 
previou s segment .  R 9 i s a n Evaluatio n C R ,  sinc e th e judgmen t  reference s th e reader' s knowledge .  T h e 

outpu t  ca n b e summarize d as : 

Elaboration(Sl,Contrast(S2,S4 ) 
Volitional-Flesult(S2,S3 ) 
Contrast(S2,S4 ) 
Volitional-Re s u]t(S4,S5 ) 

Evidence(S6,S5 ) 
Evidence(S7,S5 ) 
Restatement(S8,Contrast(S2,S4) ) 
Evaluation(S9,S8 ) 

508 



T h e Kraf t  ad .  Afte r  S I  an d S 2 ar e processed ,  a  Justificatio n C R betwee n the m i s determined ,  sinc e 

a impiicationa l  relatio n "I f  A  i s a n authorit y the n wha t  h e say s i s true "  i s recognized .  S 3 2ui d S 4 for m a 

ne w segmen t  becaus e o f  th e referentie j  discontinuity ,  a  Contras t  C R betwee n the m i s als o determined , 

sinc e th e proposition s correspondin g t o S 3 an d S 4 hav e th e sam e predicate s bu t  differen t  subject s an d 

objects .  Then ,  th e syste m recognize s whe n th e clai m (viz. ,  mil k i s bette r  tha n oil )  i s  justifie d an d th e 

contras t  relate d t o th e clai m i s give n (viz. ,  Kraf t  single s v.s .  imitatio n slices) ,  th e speake r  i s indicatin g 

a exclusive-choic e betwee n th e contraste d pairs .  Thi s cause s th e syste m t o deriv e tha t  Kraf t  single s i s 

bette r  tha n imitatio n slices ,  sinc e mil k i s bette r  tha n oil .  S 5 serve s a s s u m m a r y o f  th e abov e derive d 

facts .  S 6 i s a n evaluatio n o f  S5 ,  sinc e i t  reference s th e speake r  belief .  T h e outpu t  ca n b e summarize d 

as: 

Justify (S2,S1) Summary(S5,Sl-S4) 
Contrast(S3,S4 )  Evaluation(S6,S5 ) 

Top level CR sequence. One interesting observation in advertisement domains is that the top level 

CR' s sequenc e tend s t o follo w a  fe w fixed  patterns .  Fo r  example ,  i n th e abov e tw o examples ,  the y bot h 

hav e a n assertio n (eithe r  state d o r  justified )  followe d b y a  contrast ,  the n followe d b y a  S u m m a r y an d 

Evaluation .  Thi s first  par t  o f  th e sequenc e resemble s a  c o m m o n stor y plot :  background ,  suspens e an d 

resolution .  T h e differenc e i s tha t  i n a  persuasiv e discourse ,  th e reade r  i s reminde d t o reinforc e th e point . 

To stud y thes e c o m m o n pattern s o f  persuasion ,  calle d debate-plan ,  i s  jus t  underwa y i n ou r  investigation . 

4 Related work 

Being a descriptive theory, MannfcThompson's [MT88] Rhetorical Structure Theory proposes the initial 

categorizatio n o f  coherenc e relation s int o presentatio n an d subject-matter ,  tw o classe s whic h roughl y 

correspon d t o ou r  mak e adequat e an d clarif y speec h actions .  However ,  th e definition s give n fo r  thei r 

Rhetorica l  relation s ten d t o b e to o informa l  fo r  a  computationa l  model .  Particularly ,  th e theor y fail s 
t o capitalize s o n th e fac t  tha t  th e constraint s o f  a  Rlietorica l  relatio n actuall y ca n b e conceptualize d 
as impUcationa l  an d associativ e semanti c relations .  Also ,  th e notio n o f  "positive-regard" ,  whic h wa s 

vagu e i n thei r  theory ,  i s  represente d explicitl y  i n ou r  formalis m a s th e belie f  an d acknowledgmen t  o f  th e 
reader .  Furthermore ,  thei r  multiple-nucle i  Sequenc e Rhetorica l  relations ,  occurrin g i n th e to p leve l  o f 
th e discourse ,  d o no t  tel l  u s muc h abou t  th e semanti c conten t  o f  th e pEissage .  However ,  a s demonstrate d 

i n processin g advertisements ,  ou r  syste m recognize s th e sequenc e t o b e debate-plan s tha t  ar e commonl y 

see n i n persuasiv e discourse . 

Hobbs '  theor y [Hob] ,  o n th e othe r  hand ,  capture s o f  th e genera l  semanti c relation s underlyin g par t 

of  th e CR' s (thos e t o clarify) .  However ,  Httl e emphasi s i s pu t  o n th e analysi s o f  th e CR' s mak e adequat e 

and remind . 

Hovy' s an d Mckewon' s [IIov88 ]  [McK85 ]  approache s wor k i n th e domai n o f  generatin g answer s t o 
data-bas e queries .  Th e CR' s formulate d ar e mostl y concerne d wit h clarifyin g a  piec e o f  information . 

Sinc e thei r  syste m i s fo r  text-generation ,  i t  applie s knowledg e i n a  back-chainin g way .  O n th e othe r  hand , 
our  syste m applie s knowledg e i n forward-chainin g way ,  an d a  back-chainin g mechanis m fo r  understandin g 

a discours e i s bein g investigate d fo r  ou r  system . 

Alle n Jin d Litman' s approache s [A11S3 ]  [Lit86 ]  [Lit87 ]  shar e th e c o m m o n weaknes s o f  previou s ap -

proache s i n missin g th e CR' s mak e adequat e an d remind .  Furthermore ,  fo r  th e C R clarify ,  the y di d no t 
captur e th e underlyin g impiicationa l  an d associativ e semantica l  relations ,  whic h make s thei r  approache s 

mor e domai n dependent ,  especiall y i n thei r  earlie r  systems . 

Cohen' s [Coh87 ]  i s  anothe r  computationa l  approac h whic h define s th e C R o i  mak e adequate .  However , 

onl y th e Evidenc e C R i s formulated .  Th e argumentatio n structur e derive d fro m evidenc e coherenc e 

relation s thu s ca n no t  full y  cove r  th e debate-pla n structur e o n whic h mos t  advertisement s ar e based . 

509 



5 F u t u r e W o r k 

Three types of coherence relations are formulated in this paper: those of make adequate, of clarify 

and o f  remind .  A  prototyp e syste m base d o n thi s formaUs m togethe r  wit h othe r  discours e processin g 

mechanism s i s show n t o proces s advertisements .  However ,  th e formulation ,  a s wel l  a s th e system ,  i s stil l 

rudimentciry .  Furthe r  enhemcemen t  ca n b e pursue d bot h i n th e formalis m an d th e system . 

I n formalizin g discours e reasoning ,  tw o goal s ar e set :  (1 )  T o refin e th e formalism' s vocabulary , 

so i t  mak e mor e us e o f  th e informatio n deducibl e fro m grammatica l  morpheme s fo r  recognizin g th e 

implicationa l  semanti c relations .  (2 )  T o lin k u p th e sentenc e leve l  processin g wit h Unificatio n Grammar 

base d system s an d investigat e th e possibilit y  o f  eve n extendin g th e unificatio n mechanis m u p t o th e 

discours e level . 

I n enhancin g th e syste m performance ,  ther e ar e als o tw o goals :  (1 )  T o refin e th e mechanis m fo r  decid -

in g referentia l  continuity .  Currentl y th e mechanis m i s simple-minde d an d work s o n th e advertisement s 

seen s o f&i .  A  mor e complicate d mechanis m ma y b e needed .  However ,  i f  i t  turn s ou t  ther e i s n o nee d fo r 

suc h mechanis m i n advertisements ,  the n i t  ma y contribut e t o ou r  understandin g o f  ho w referentia l  con -

tinuit y work s i n debat e discourse .  (2 )  T o incorporat e back-chainin g inferencin g i n implicationa l  relatio n 

recognition .  Accordin g t o ou r  observation ,  advertisement s mak e us e o f  mor e "immediate "  causa l  rela -

tion s i n consecutiv e sentences ,  unlik e storie s i n whic h causa l  connection s ten d t o involv e severa l  steps . 

However ,  ther e migh t  b e case s wher e hidde n connection s shoul d e.xist .  I n thos e cases ,  assumption s 

shoul d b e mad e an d a  back-chainin g mechanis m shoul d b e incorporated . 

References 

[A1183] J. Allen. Recognizing intentions from natural language utterances. In M. Brady, editor. 

Computationa l  Mode l  o f  Discourse ,  page s 107-166 .  Th e M I T Press ,  1983 . 

[CH84 ]  R .  ChafTi n an d D .  Herrmann .  Th e similarit y an d diversit y o f  semanti c relations .  Memor y 

and Cognition ,  12:134-141 ,  1984 . 

[CH85 ]  P .  Chen g an d K .  Holyoak .  Pragmati c reasonin g schemas .  Cognitiv e Psychology ,  17:391-416 , 

1985 . 

[Coh87 ]  R .  Cohen .  Analyzin g th e structur e o f  argumentativ e discourse .  Computationa l  Ltgutstics , 

13:11-23 ,  1987 . 

[HH76 ]  M .  Hallida y an d R .  Hasan .  Cohesio n i n English .  Longman ,  1976 . 

[Hob ]  J .  Hobbs .  O n th e coherenc e an d structur e o f  discourse .  I n Livi a Polanyi ,  editor ,  Th e Structur e 

of  Discourse .  Able. x (fort h coming) . 

[Hov88 ]  E .  Hovy .  Plannin g coheren t  multisententia l  te.xt .  I n 26l h Annua l  Meetin g o f  th e ACL ,  page s 

163-169 ,  1988 . 

[Lit86 ]  D .  Litman .  Linguisti c coherence :  A  plan-base d alternative .  I n Proceeding s o f  th e 2̂ t h Annua l 

Conferenc e o f  Assoc ,  fo r  Computationa l  Linguistics ,  page s 215-223 ,  Jun e 1986 . 

[Lit87 ]  D .  Litman .  A  pla n recognitio n mode l  fo r  subdialogue s i n conversation .  Cognitiv e Science , 

11:163-200 ,  1987 . 

[LW89 ]  S .  Lytine n an d H .  J .  Wu .  Recognitio n o f  coherenc e relations .  I n 2n d A A A I  Worksho p o n 
Pla n Recognition ,  1989 . 

[McK85 ]  K .  McKeown .  Discours e strategie s fo r  generatin g natural-languag e text .  Artificia l  Intelli -

gence ,  27:1-41 ,  1985 . 

[MT88 ]  W .  Man n an d S .  Thompson .  Rhetorica l  structur e theory :  Towar d a  functiona l  theor y o f 

tex t  organization .  Text ,  8:243-281 ,  1988 . 

[TvdBS89 ]  T .  Trabasso ,  P .  va n de n Broek ,  an d S .  Y .  Suh .  Logica l  necessit y an d transitivit y o f  causa l 

relation s i n stories .  Discours e Processes ,  12:1-25 ,  1989 . 

510 


	cogsci_1990_503-510



