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ABSTRACT 

Meta Comments, such as "however," "as I have stated before" and "if you pardon the expression," 
ar e pervasiv e i n huma n discourse .  I n thi s paper ,  w e presen t  a  predictiv e mechanis m fo r  th e generatio n 

of  Met a Comment s base d o n th e tene t  tha t  the y signa l  a  chang e i n th e statu s o f  belief s an d expecta -

tion s a  listene r  i s conjecture d t o possess .  I n particular ,  ou r  mechanis m anticipate s a  listener' s expecta -

tion s b y activatin g prescribe d inference s o n th e stat e o f  th e discourse .  I t  i s  bein g implemente d i n a 

syste m calle d F I G M E N T I I  whic h generate s commentarie s o n th e solutio n o f  algebrai c equations . 

INTRODUCTION 

It is generally believed that an important aspect of competent writing involves anticipating and 

addressin g a  reader's"* "  belief s an d expectation s arisin g fro m th e presente d information .  Thi s premis e 

has bee n applie d t o a  certai n exten t  i n natura l  languag e parsin g (Riesbec k 1982) ,  however ,  i t  ha s bee n 

largel y ignore d i n natura l  languag e generatio n systems .  Tex t  generatio n system s implemente d t o dat e 

focu s o n th e generatio n o f  utterance s whic h directl y reflec t  a  speaker' s communicativ e intent ,  unde r 

th e implici t  assumptio n tha t  th e onl y inference s draw n b y a  listene r  ar e thos e whic h directl y follo w 

fro m th e presente d informatio n (Appel t  1982 ,  Swartou t  1982 ,  Kukic h 1984 ,  M c K e o w n 1985 ,  Pari s 

1987 ,  Hov y 1987) . 

In this paper, we consider the generation of a class of Meta Comments (MCs), denoted Expectation 

Verificatio n M C s ,  whic h ar e generate d t o notif y a  reade r  o f  a n impendin g chang e i n th e statu s o f 

his/he r  belief s o r  expectation s du e t o a  forthcomin g message .  W e postulat e tha t  thes e M C s ar e gen -

erated ,  if ,  i n thei r  absence ,  th e reade r  i s likel y t o experienc e affectiv e response s whic h ma y inhibi t  th e 

acquisitio n o f  forthcomin g information .  I n particular ,  w e focu s o n th e generatio n o f  M C s wit h respec t 

t o th e attribute s o f  a  message ,  suc h a s focus ,  lengt h an d style .  Fo r  instance ,  i f  a  normall y stric t  mat h 

teache r  walk s int o th e classroo m an d start s talkin g abou t  a  movi e h e sa w recently ,  mos t  student s ar e 

likel y t o wonde r  abou t  thi s abnorma l  behaviour ,  instea d o f  attendin g t o th e curren t  discourse .  Thi s 

advers e effec t  ma y hav e bee n minimize d o r  avoide d b y mean s o f  a n M C indicativ e o f  a  shif t  fro m 

th e expecte d focus ,  suc h a s "Befor e w e star t  wit h equations ,  I  woul d lik e t o tel l  yo u about.. .  . "  (I f 

thi s behaviou r  constitute s a n extrem e departur e fro m th e norm ,  additiona l  rhetorica l  devices ,  suc h a s 

justificatio n o r  motivation ,  ma y b e calle d for. ) 

In the next section, we consider beliefs and expectations which affect the generation of MCs. We 

the n examin e a  mechanis m fo r  generatin g M C s an d discus s th e differen t  type s o f  M C s accounte d fo r 

by thi s mechanism . 

t  Th e term s writer/speake r  an d reader/listene r  ar c use d interchangeabl y i n thi s paper . 
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EXPECTATIONS AND BELIEFS 

During the knowledge acquisition process, a listener exhibits expectations with respect to various 

aspect s o f  a  message ,  suc h a s it s content ,  leve l  o f  difficulty ,  lengt h an d context .  A  correctl y under -

stoo d messag e ma y stil l  inhibi t  th e smoot h continuatio n o f  th e knowledg e acquisitio n process ,  i f 

eithe r  (1 )  th e listene r  fail s  t o notic e it s effec t  o n th e statu s o f  his/he r  expectation s o r  beliefs ,  o r  (2 )  it s 

effec t  i s  noticed ,  bu t  du e t o th e absenc e o r  inadequat e us e o f  a n M C ,  th e listene r  lose s confidenc e 

eithe r  i n th e speaker' s ability ,  a s i n th e classroo m scenari o discusse d above ,  o r  i n his/he r  o w n percep -

tion . 

The beliefs and expectations which are relevant to the text generation task in general, and the genera-

tio n o f  Met a Comment s i n particular ,  ar e thos e whic h a  speake r  conjecture s ar e maintaine d b y a 

listener .  W e distinguis h betwee n tw o type s o f  beliefs/expectation s base d o n th e typ e o f  informatio n 

the y refe r  to : 

i. Content Beliefs pertain to a listener's knowledge. In particular, Content Expectations usually per-

tai n t o th e resul t  o f  a n actio n o r  a  featur e o f  a n object ,  an d ar e largel y domai n dependent .  I n a 

technica l  domain ,  commo n conten t  expectation s ar e for :  (I )  th e existence/absenc e o f  a  solution , 

(2 )  a  particula r  result ,  an d (3 )  a  particula r  sequenc e o f  step s i n a  solutio n path . 

ii. Attribute Beliefs pertain to meta-knowledge, i.e., attributes of an item of knowledge which affect 

it s  acquisition ,  suc h a s (1 )  Focus ,  (2 )  Informationa l  Statu s (ne w o r  previousl y seen?) ,  (3 )  Length , 

(4 )  Difficulty ,  (5 )  Style ,  (6 )  Timing ,  an d (7 )  Orientatio n wit h respec t  t o a  baselin e measure .  I n 

general ,  attribut e belief s ar e relevan t  t o discours e generatio n whe n the y becom e Attribut e Expec -

tation s wit h respec t  t o a  forthcomin g message . 

The status of an expectation may be active, inactive or confirmed. An active expectation may be inac-

tivate d b y it s violatio n o r  realization .  However ,  whe n a n activ e expectatio n fo r  som e resul t  require s 

th e existenc e o f  a  sequenc e o f  event s o r  object s whic h ar e necessar y t o produc e thi s result ,  eac h o f 

th e element s i n th e sequenc e ha s t o agre e wit h th e expectation .  I n thi s case ,  i f  th e first  elemen t  i n th e 

sequenc e complie s wit h th e expectation ,  it s  statu s i s change d t o confirmed .  Thi s stam s i s maintaine d 

unti l  th e expectatio n i s eithe r  violate d o r  full y  realized .  Th e statu s o f  a  belie f  ma y chang e du e t o th e 

presentatio n o f  contradictin g o r  corroboratin g informatio n (violatio n an d realization ,  respectively) . 

A change in the status of an expectation or a belief may be accomplished explicitly, by means of a 

direc t  inferenc e fro m a n utterance ,  o r  implicitly ,  b y mean s o f  a n indirec t  inference .  I n addition ,  w e 

postulat e tha t  peopl e als o us e som e genera l  purpos e inferenc e mechanism s t o activat e implici t  attri -

but e expectations .  W e mode l  thes e mechanism s b y mean s o f  Expectatio n Activatio n Demon s (EADs) . 
The followin g Expectatio n Activatio n Demon s accoun t  fo r  a  variet y o f  attribut e expectation s main -

taine d b y a  listener . 

Inertia reflects one's tendency to expect the continuation of an established behaviour pattern. 

Default represents expectations associated with a context. This context may be established by the 

discours e focus ,  th e socia l  settin g and/o r  th e speaker . 

Diversity represents an expectation for a forthcoming utterance to be different from a recently 

presente d o r  know n utterance .  Th e leve l  o f  discours e fo r  whic h thi s expectatio n i s activ e depend s 

on th e curren t  context . 

The activation of EADs may yield conflicting expectations. However, when more than one demon is 

applicabl e t o a  give n situation ,  th e expectatio n activate d b y th e demo n whic h yield s th e mos t  specifi c 

expectatio n i s accepted .  I n addition ,  th e acfivatio n o f  conflictin g expectation s a t  th e sam e leve l  o f 

specificit y indicate s tha t  a n M C shoul d b e generate d t o resolv e th e conflict . 
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GENERATING META COMMENTS 

In order to determine the need for MCs, a system must keep track the evolution of a listener's conjec-

ture d expectation s an d beliefs .  T o thi s effect ,  fo r  eac h message ,  i t  mus t  activat e direc t  an d indirec t 

inference s whic h affec t  a  listener' s attribut e an d conten t  belief s an d expectations ,  an d als o activat e 

E A Ds wit h respec t  t o attribut e expectations .  Upo n discoverin g tha t  a  messag e cause s a  chang e i n th e 

statu s o f  a  belie f  o r  a n activ e expectation ,  on e o r  mor e M C s whic h indicat e th e natur e o f  th e chang e 

may b e proposed .  Thi s proces s support s th e generatio n o f  th e followin g type s o f  M C s . 

i. Expectative — Indicate a violation or realization (confirmation) of an expectation or a belief 

entertaine d b y th e speake r  and/o r  th e listener .  The y rang e fro m th e implici t  [''However,' ' 

"'Indeed'' ]  t o th e explici t  ["W e wer e expectin g X ,  bu t  w e go t  Y, "  "A s yo u ma y hav e suspected , 

th e butle r  di d it"] .  Expectatio n Violatio n M C s ar e als o use d t o signa l  a  violatio n o f  orientatio n 

expectations ,  e.g. ,  "Thi s i s  importan t  bu t  boring, "  wher e th e first  adjectiv e i s  considere d posi -

tiv e i n som e sense ,  whil e th e secon d on e i s negative .  I n addition .  Expectatio n Violatio n M C s i n 

conjunctio n wit h Tempora l  M C s (Hallida y &  Hasa n 1976) ,  signa l  a  violatio n o f  timin g expecta -

tions ,  e.g. ,  "Toda y w e shal l  d o X ,  bu t  first  le t  u s revis e Y. " 

ii. Focal — Signal the focus or context of a message ["Now, about his sister " "By the 

way" ] . 

iii. Implementational — Signal the informational status of a message, i.e., whether it contains new 

informatio n o r  informatio n t o b e verifie d agains t  existin g knowledg e ["Le t  u s conside r  a  ne w 

topic, "  "A s I  sai d before"] . 

iv. Estimational — Indicate the length and/or difficulty of a message ["Here comes the tricky 

part, "  "Th e proo f  i s  rathe r  long"] . 

v. Interpretive — Advise which "parsing mechanism" (style) should be used to interpret a message 

["I f  yo u pardo n th e expression "  — colloquial ,  "Technicall y speaking "  — technical] . 

vi. Affective^ — Advise of the affective impact associated with a message ["Unfortunately"]. 

Focal, Implementational, Estimational and Interpretive MCs advise a listener of the value of an attri-

bute ,  an d ar e generate d whe n thi s valu e cause s a  chang e i n th e statu s o f  a n attribut e expectation . 

Expectativ e M C s ,  o n th e othe r  hand ,  advertis e th e typ e o f  chang e whic h ha s take n plac e i n th e statu s 

of  a  belie f  o r  expectation ,  e.g. ,  violatio n o r  realization ,  withou t  specifyin g th e caus e o f  th e change . 

The Basic Mechanism 

In this section, we present algorithm Determine-MC which generates codes representing requirements 

fo r  M C s wit h respec t  t o attribut e expectations* .  Thi s mechanis m i s basicall y domai n independent , 

however ,  i t  assume s a  hierarchica l  discours e an d domai n structure .  A  domai n hierarch y i s als o use d t o 

model  a  listener' s knowledge ,  wher e eac h nod e contain s a n O w n Attribut e Lis t  an d a  Descendan t 

Attribut e List .  Th e O w n Lis t  contain s th e value s o f  th e length ,  difficulty ,  styl e an d timin g attribute s 

of  a  node ,  an d th e Descendan t  Lis t  contain s th e focus ,  informationa l  statu s an d O w n Lis t  attribute s o f 

an expecte d successo r  o f  thi s node .  Determine-M C receive s tw o arguments :  a  messag e sequenc e M 

and a  startin g nod e N ,  an d assume s tha t  th e messag e sequenc e i s compatibl e wit h a  relevan t  portio n 

of  th e hierarch y representin g th e listener' s knowledg e base .  Th e activatio n o f  th e algorith m start s a t  a 

t  Th e ter m affect s i s use d throughou t  thi s pape r  i n th e sens e use d i n [Dye r  1982] ,  i.e. ,  meanin g "emotions. " 

I  A  simila r  algorith m i s use d t o determin e requirement s fo r  M Cs wit h respec t  t o conten t  expectations ,  excep t 

tha t  lin e 6 ,  lin e 10 ,  an d th e secon d disjunc t  i n lin e 4  ar e omitted ,  sinc e the y ar e no t  applicabl e t o conten t 

expectations . 
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node arrived at by means of default expectations with respect to a given context, and the first mes-

sag e i n th e sequenc e correspond s t o on e o f  th e childre n o f  thi s node . 

Procedure Determine-MC (M ,N) 

1 I f  A /  i s  empt y The n retur n ni l 

2 Creat e a  lis t  calle d MC-lis t  whic h i s initiall y  se t  t o head{M ) 

3 Fo r  eac h attribut e g j  i n N  d o 

4 I f  {  [  head{M )  cause s a  chang e i n th e statu s a n expectatio n fo r  a j  ]  o r 

[  Ther e ar e conflictin g expectation s wit h respec t  t o o ^  ]  } 

The n propos e a n MC-cod e an d ad d i t  t o MC-lis t 

5 en d 

6 I f  {  [  MC-lis t  =  head{M )  ]  an d [  Th e informatio n i n head(M )  wa s expecte d ]  } 

Then le t  N '  = N ;  omi t  head(M ) 

7 Els e 

8 Fo r  eac h ite m i n MC-lis t 

9 Perfor m direc t  an d indirec t  inference s wit h respec t  t o expectation s 

10 Activat e E A D s wher e applicabl e 

11 en d 

12 Le t  N '  b e th e nod e pu t  i n focu s b y head{M ) 

13 Appen d {M C -list ,  Determin e - M C {tai l  {M) ,  N') ) 

14 en d 

To determine whether a message causes a change in the status of an expectation (line 4), we first 

conside r  th e expectation s i n nod e N  pertainin g t o th e focu s an d informationa l  statu s o f  thi s message . 

An activ e focu s expectatio n i n nod e N  point s t o on e o f  it s  children ,  an d a n expecte d informationa l 

statu s ma y b e eithe r  new ,  existin g o r  repeated .  Thes e expectation s determin e th e nee d fo r  a  Foca l  an d 

an Implementationa l  M C ,  respectively .  W e no w procee d t o th e nod e pu t  i n focu s b y th e curren t  mes -
sage ,  denote d N' ,  i n orde r  t o ascertai n th e nee d fo r  additiona l  M C s .  W e determin e whethe r  a  chang e 

i n th e statu s o f  a n attribut e expectatio n ha s occurre d b y takin g int o consideratio n th e Descendan t  Lis t 

of  Â ,  th e O w n Lis t  o f  A/' ,  an d th e informatio n i n th e message .  I f  N '  ha s n o O w n Lis t  (e.g. ,  i t  i s  a 

ne w node) ,  o r  it s  O w n Lis t  agree s wit h th e Descendan t  Lis t  o f  N  (e.g. ,  i t  realize s a  focu s expecta -

tion) ,  the n th e messag e attribute s ar e compare d agains t  th e Descendan t  Lis t  o f  TV.  Otherwise ,  i f  th e 

valu e o f  attribut e g j  i n A^  disagree s wit h th e valu e o f  Oj  i n N' ,  the n a n expectatio n violatio n ha s take n 

plac e eve n prio r  t o considerin g th e correspondin g attribut e i n th e message .  Onc e a  chang e i n th e 

statu s o f  a n expectatio n ha s bee n detected ,  o r  th e presenc e o f  conflictin g activ e expectation s i s ascer -

tained ,  th e syste m propose s M C s wher e necessar y (se e nex t  section) .  Finally ,  i f  al l  th e informatio n i n 

a messag e i s expecte d an d n o expectatio n realizatio n o r  confirmatio n M C s wer e propose d (lin e 6) ,  th e 

entir e messag e ma y b e omitted .  However ,  i n thi s case ,  on e mus t  ensur e tha t  th e listener' s activ e 

expectation s ar e sufficien t  t o overcom e th e lac k o f  continuit y i n th e hierarch y traversal .  (Th e issue s 

relate d t o thi s cas e ar e currentl y bein g investigated. ) 
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Proposin g M Cs 

The procedur e whic h determine s th e nee d fo r  M Cs cater s fo r  thre e subgoal s maintaine d b y a  speake r 
i n a  knowledg e acquisitio n setting :  (1 )  Transfe r  knowledge ,  (2 )  Enhanc e his/he r  ow n credibility ,  an d 
(3 )  Foste r  a  positiv e attitud e i n th e listener .  Thes e subgoal s ma y b e violate d if ,  i n th e absenc e o f  a n 
M C,  th e use r  i s likel y no t  t o notic e a  chang e i n th e statu s o f  a n expectation ,  o r  t o experienc e negativ e 
affects ,  suc h a s confusio n o r  los s o f  confidenc e i n th e system .  Th e M Cs propose d t o preven t  thes e 
undesirabl e effect s depen d o n th e natur e o f  th e chang e i n th e statu s o f  a n expectatio n o r  belie f  (viola -
tion ,  realizatio n o r  confirmation) ,  th e typ e o f  th e expectatio n o r  belie f  (conten t  o r  attribute) ,  it s  expli -
citness ,  th e leve l  o f  certaint y associate d wit h it ,  an d it s affectiv e impact . 

A speaker's failure to generate an MC which signals a change in the status of a listener's expecta-
tion s o r  belief s ma y b e interprete d b y th e listene r  a s a n indicatio n tha t  th e speake r  ha s eithe r  faile d t o 
notic e thi s change ,  o r  tha t  s/h e doe s no t  conside r  thi s chang e wort h mentionin g (i t  ma y b e eithe r  to o 
obviou s o r  to o inconsequential) .  A  listener' s choic e o f  interpretatio n an d subsequen t  reactio n depen d 
bot h o n his/he r  opinio n regardin g his/he r  knowledg e statu s relativ e t o th e speaker's ,  an d o n his/he r 
evaluatio n o f  th e significanc e o f  th e chang e i n question .  Fo r  example ,  conside r  th e tex t  " W e facto r 
out  X  hopin g t o find  a  common factor .  However ,  w e ge t  x(x+l)+l,' '  wher e th e secon d sentence ,  stat -
in g th e resul t  o f  th e factorin g ou t  operation ,  violate s th e explici t  conten t  expectatio n activate d b y th e 
first  sentence .  I f  th e Expectatio n Violatio n M C i s omitted ,  on e o f  th e followin g event s ma y tak e 
place :  (1 )  a  novic e ma y no t  eve n notic e tha t  th e expectatio n fo r  a  common facto r  ha s bee n violated , 
(2 )  a  listene r  wh o doe s no t  fee l  confiden t  i n th e subjec t  matte r  migh t  notic e th e expectatio n violation , 
but  ma y conclud e s/h e i s probabl y mistaken ,  sinc e th e speake r  hasn' t  menfione d it ,  (3 )  a  listene r  wh o 
consider s him/hersel f  familia r  wit h th e subjec t  ma y los e respec t  fo r  a  speake r  wh o hasn' t  mentione d 
(an d henc e probabl y hasn' t  noticed )  th e expectatio n violation ,  o r  (4 )  i f  bot h th e listene r  an d th e 
speake r  ar e proficien t  mathematicians ,  th e expectatio n violatio n wil l  b e accepte d withou t  furthe r  ado . 
A simila r  analysi s ma y b e performe d fo r  th e realizatio n o f  conten t  expectations .  Fo r  instance ,  i n th e 
tex t  "Thi s procedur e i s polynomial .  Indeed ,  i t  i s  use d i n man y algorithms, "  th e secon d sentenc e real -
ize s a n implici t  expectaUo n resultin g fro m th e inferenc e tha t  polynomia l  procedure s ar e efficien t  an d 
henc e ar e use d often .  I f  th e Expectatio n Realizatio n M C i s omitted ,  a n inexperience d listene r  ma y 
completel y fai l  t o infe r  th e relationshi p betwee n th e tw o sentences ,  a  mor e experience d listene r  ma y 
be trouble d b y th e fac t  tha t  th e speake r  ha s neglecte d t o poin t  ou t  thi s relationship ,  an d a n exper t  ma y 
simpl y carr y o n afte r  makin g th e appropriat e inferences . 

In principle, a similar scenario may take place for attribute expectations, where Focal, Implementa-
tional ,  Estimationa l  an d Interpretiv e M Cs ar e generate d t o infor m a  listene r  o f  th e caus e o f  a  chang e 
i n th e statu s o f  a n expectatio n o r  a  belie f  wit h respec t  t o a n attribute .  However ,  sinc e peopl e ar e gen -
erall y relativel y competen t  wit h respec t  t o discours e attribute s an d believ e tha t  mos t  othe r  peopl e ar e 
equall y competen t  i n thi s area ,  cas e (4 )  occur s mos t  frequently ,  obviatin g th e nee d fo r  Expectafiv e 
MCs,  an d case s (1 )  an d (2) ,  o n th e othe r  hand ,  ar e extremel y rare .  Cas e (3 )  ma y occu r  onl y du e t o 
th e violatio n o f  a  stron g attribut e expectation ,  e.g. ,  "Toda y w e shal l  d o X .  O n secon d thought ,  let' s 
do Y "  (explici t  focu s expectation )  an d "Contrar y t o custom ,  w e shal l  star t  wit h dessert "  (implici t 
focu s expectation) . 

Finally, Expectation Realization MCs are generated in additional cases which are not accounted for 
by thi s analysis ,  namel y the y directl y contribut e t o th e satisfactio n o f  a  speaker' s subgoal s o f  enhanc -
in g his/he r  credibilit y  an d fosterin g a  positiv e altitud e i n th e listener ,  b y allocafin g credi t  t o th e 
speake r  o r  th e listener ,  respectively .  Th e forme r  i s illustrate d b y "'A s I  expected .  Bus h wo n th e elec -
tion, "  an d th e latte r  b y "^4 ^  yo u ma y know ,  thi s i s a  linea r  equation. "  I n particular ,  i f  th e Expectativ e 
MC i s omitte d fro m th e secon d text ,  a  listene r  wh o di d posses s th e belie f  i n questio n ma y resen t  a 
speake r  wh o i s underestimatin g his/he r  knowledge . 
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These arguments are operationalized as follows: 

Expectation Violation MCs are generated to signal the violation of (1) beliefs or expectations with 

respec t  t o th e conten t  o f  a  forthcomin g message ,  an d (2 )  stron g attribut e expectations .  Expectatio n 

Realizatio n M C s ar e generate d t o indicat e th e realizatio n o r  confirmatio n o f  (1 )  expectation s o r 

belief s a  listene r  i s likel y t o entertai n bot h wit h respec t  t o conten t  an d attributes ,  an d (2 )  wea k con -

ten t  expectation s o r  beliefs ,  wher e th e weaknes s o f  a  belie f  o r  a n expectatio n ma y ste m fro m it s 

uncertaint y o r  fro m th e inference s whic h mus t  b e performe d t o activat e it . 

Focal, Implementational, Estimational and Interpretive MCs are generated to advertise the violation 

of  attribut e expectations ,  suc h a s change s i n th e topi c o f  conversatio n o r  th e difficult y o f  th e prob -

lem s bein g considered ,  th e realizatio n o f  wea k attribut e expectations ,  an d th e resolutio n o f  conflictin g 

attribut e expectations . 

Affective MCs are generated to signal the inactivation or confirmation of content and attribute expec-

tation s du e t o a n even t  whic h carrie s a n affectiv e impac t  fo r  th e speake r  o r  th e listene r  an d i s associ -

ate d wit h som e uncertainty ,  e.g. ,  "Ther e i s a  wa y t o solv e thi s problem .  Unfortunately ,  i t  i s  quit e dif -

ficult,"  wher e th e affectiv e impac t  o f  a n even t  i s obtaine d fro m model s o f  th e speake r  an d th e 

listener . 

The explicitness of an English referent representing an Expectative MC depends on the number of 

concurrentl y activ e expectation s an d o n th e distanc e (i n tim e an d numbe r  o f  messages )  betwee n th e 

las t  referenc e t o a n expectatio n an d a n inactivatin g o r  confirmin g result ,  e.g. ,  wherea s a n implici t 

Expectativ e M C i s suitabl e fo r  a n expectatio n currentl y i n context ,  a  mor e distan t  expectatio n ma y 

requir e a  mor e explici t  reference ,  suc h a s "'W e wer e hopin g t o obtai n a  produc t  o f  factors ,  however , 

we got.. .  . "  Th e lexica l  choice s mad e fo r  M C s whic h pertai n t o discours e relate d attribute s depen d 

on th e typ e o f  th e messag e i n questio n an d o n th e condition s surroundin g it s generation .  Fo r  instance , 

an Implementationa l  M C indicativ e o f  verificatio n woul d b e "revise "  o r  "return "  fo r  a  topic ,  an d 
"too "  o r  "again "  fo r  a n algebrai c operation . 

We conclude this section with a trace of our mechanism which accounts for the output generated for 

th e partia l  inpu t  i n figure  1 . 

2 

1 (topi c quadratic )  ]  Le t  u s g o o n wit h th e topi c o f  quadrati c equations . 

(equatio n (a:-3)̂ -4(a:-3)-7=0 )  1  A n equatio n follows : 

( # al t  =  3 )  \  {x-3, y -  4(x-3 )  - 7 =  0 

J Ther e ar e thre e way s o f  solvin g it . 

(alternativ e 1 )  )  Th e first  alternativ e consist s o f  th e followin g operations : 

{Solutions to the equation) 

Fig .  1 :  Partia l  Inpu t  t o F I G M E N T I I  an d it s Correspondin g Output ^ 

Since our domain is algebra, the Default demon activates an initial expectation for the focus to be 

Mat h - ^  Algebra .  Now ,  th e topi c o f  quadrati c equation s ha s bee n discusse d i n th e previou s session , 

causin g a  Diversit y demo n t o activat e a n expectatio n fo r  a  ne w topic ,  an d a  Defaul t  demo n t o activat e 

a wea k expectatio n fo r  th e continuatio n o f  quadrati c equation s base d o n lengt h considerations ,  i.e. . 

t  A t  present ,  th e inpu t  t o F IGMEN T I I  i s  hand-coded ,  howeve r  wor k i s currentl y i n progres s o n a  complet e 

interfac e betwee n F IGMEN T I I  an d a  syste m whic h produce s huma n oriente d solution s t o algebrai c equation s 

(Olive r  &  Zukerma n 1988) . 
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one expects to discuss a topic for more than one session. These expectations yield conflicts with 
respec t  t o th e focu s an d th e informationa l  statu s entrie s i n th e Descendan t  Lis t  o f  th e Algebr a node , 
whic h deman d th e generatio n o f  a  Foca l  M C an d a  verificatio n Implcmcntationa l  M C ,  e.g. ,  "Le t  u s 
continu e wit h th e topi c o f  quadrati c equations. "  Th e Quadrati c Equation s nod e i s no w visited ,  an d 
any inferre d expectation s ar e incorporate d int o it s Ow n List :  a  direc t  inferenc e result s i n th e activa -
tio n o f  a n explici t  timin g expectatio n fo r  thi s topi c t o b e discusse d immediately ,  an d th e firing  o f  a 
Defaul t  demo n yield s a n implici t  lengt h expectatio n fo r  thi s topi c t o b e discusse d fo r  a  defaul t  tim e 
period .  Sinc e a  variet y o f  subtopic s o f  quadrati c equation s ma y hav e bee n discusse d i n th e previou s 
session ,  ther e isn' t  a  stron g expectatio n fo r  an y o f  them .  Hence ,  a  Foca l  M C ,  suc h a s "Her e i s a n 
equation "  i s required .  Notice ,  however ,  tha t  th e typ e o f  activity ,  namel y proble m solving ,  doe s no t 
need t o b e mentioned ,  since ,  i n thi s case ,  th e mer e presentatio n o f  a n equatio n trigger s a  stron g 
expectatio n fo r  proble m solving .  Sinc e a  Defaul t  lengt h expectatio n fo r  on e solutio n alternativ e i s 
activ e i n th e O w n Lis t  o f  th e nod e correspondin g t o th e equatio n an d th e numbe r  o f  presente d solu -
tio n alternative s violate s thi s exp)ectation ,  a n Estimationa l  M C i s required ,  e.g. ,  "Ther e ar e thre e way s 
of  solvin g thi s equation. "  Thi s M C ,  however ,  point s t o al l  thre e alternatives ,  thereb y weakenin g th e 
focu s expectatio n i n th e Descendan t  Lis t  o f  th e Equatio n node .  Hence ,  a  Foca l  M C fo r  eac h alterna -
tiv e i s calle d for . 

RELATED RESEARCH 

The research reported in this paper builds on the mechanism presented in [Zukerman & Peart 1986] 
whic h generate s a  subclas s o f  M Cs tha t  signa l  a  discrepanc y betwee n a  give n messag e an d "normal " 
expectations .  Th e curren t  mechanis m i s abl e t o provid e a  mor e unifor m accoun t  fo r  th e generatio n o f 
a broade r  clas s o f  M Cs b y dynamicall y drawin g inference s fro m th e stat e o f  th e discours e t o antici -
pat e a  listener' s expectations .  I n addition ,  thi s mechanis m account s bot h fo r  th e presenc e an d th e 
absenc e o f  M C s i n situation s wher e th e previou s mechanis m faile d t o provid e a  competen t  explana -
tion . 

Taxonomies of a subclass of MCs, namely conjunctive expressions, appear in [Halliday & Hasan 
1976] ,  [Longacr e 1976 ]  an d others .  A  functiona l  taxonom y encompassin g additiona l  Met a Comment s 
appear s i n [Zukemia n &  Pear t  1986] .  Theoretica l  wor k o n Interpretiv e M Cs appear s i n [Sigur d 1986] , 
and severa l  researcher s (Cohe n 1987 ,  Reichman-Ada r  1984 ,  Gros z &  Sidne r  1985 ,  McCo y &  Chen g 
1988 )  hav e presente d mechanism s whic h vie w Foca l  Met a Comment s a s indicator s o f  non-defaul t 
traversal s o f  a  structur e representativ e o f  th e discourse .  Finally ,  a  detaile d discussio n o n expectation s 
can b e foun d i n [Orton y &  Partridg e 1987] . 

CONCLUSIONS 

In this paper, we have introduced a mechanism for the generation of Meta Comments based on the 
tene t  tha t  the y signa l  th e inactivatio n o r  confirmatio n o f  a  listener' s belief s an d expectations .  W e hav e 
presente d a  simpl e knowledg e representatio n schem e whic h support s thi s mechanis m wit h respec t  t o 
attribut e an d conten t  expectations .  T o suppor t  thi s mechanis m wit h respec t  t o beliefs ,  a  representatio n 
of  a  listener' s belief s resultin g fro m previou s discours e i s require d (Zukerma n &  Cheon g 1988) .  I n 
addition ,  w e hav e introduce d th e concep t  o f  Expectatio n Activatio n Demon s whic h emulat e huma n 
behaviou r  i n th e activatio n o f  attribut e expectations .  W e hav e incorporate d ou r  mode l  i n a  tex t  gen -
eratio n facility ,  demonstratin g it s us e a s a  too l  fo r  th e generatio n o f  fluent  an d cogen t  text . 
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