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

Language is planned behavior: speakers produce complex combinations of utterzmces to cause certain effects 

on thei r  hearers ,  suc h a s persuadin g them ,  informin g the m o r  requestin g somethin g fro m the m (Aus75] , 
[Gri75] ,  [CP79] ,  [AP80] ,  [AppSl] ,  [CL85] .  Researcher s i n th e field  o f  tex t  generatio n hav e concentrate d thei r 

effort s o n producin g a  computationa l  mode l  o f  th e proces s o f  generatin g coheren t  tex t  t o achiev e a  speaker' s 

conversationa l  goals .  Bu t  producin g tex t  i s  onl y a  smal l  par t  o f  a  muc h broade r  cognitiv e facult y o f  languag e 

whic h include s suc h task s a s respondin g t o follow-u p questions ,  elaboratin g o r  clarifyin g text s tha t  wer e no t 

completel y understoo d b y th e hearer ,  an d learnin g rhetorica l  strategie s t o achiev e conversationa l  goals .  T o 
perfor m thes e othe r  tasks ,  i t  i s no t  sufficien t  t o simpl y produc e coheren t  text .  A n agen t  mus t  understan d 

th e tex t  i t  produce s i n term s o f  h o w eac h pai t  o f  th e tex t  relate s t o th e other s an d ho w th e complet e tex t 
achieve s it s goal . 

Computationa l  model s o f  tex t  generatio n pu t  fort h t o dat e fal l  int o tw o extremes :  plan-hase d approache s 

and scAema-base d approaches .  Usin g a  plan-base d approac h [CP79 ]  [AppSl] ,  a  tex t  pla n i s  produce d b y 
reasonin g abou t  th e belief s o f  th e heare r  an d speake r  an d th e effect s o f  variou s speec h act s (e.g. ,  REQUEST, 
inform )  o n thes e beliefs .  Thi s approac h thu s capture s th e intende d effect s o f  a n utteranc e o n th e hearer . 
However ,  i t  doe s no t  includ e rhetorica l  knowledg e whic h i s  knowledg e abou t  h o w t o combin e individua l 

speec h act s int o large r  piece s o f  coheren t  text .  A s a  result ,  system s usin g th e plein-base d approac h canno t 

produc e text s t o describ e objects ,  compar e an d contras t  tw o entities ,  expleii n h o w a  devic e works ,  o r  justif y 
a result . 

To produc e large r  bodie s o f  text ,  researcher s hav e turne d t o schema-base d approache s (e.g. ,  [McK82] , 

[McC85] ,  [Par87] )  whic h emplo y script-lik e structure s (schemata )  t o generat e coheren t  multi-sententia l  text s 

achievin g a  give n discours e goal .  Schemat a encod e standar d pattern s o f  discours e usin g rhetorica l  predicates , 

but  d o no t  includ e knowledg e o f  ho w th e variou s part s o f  th e schem a relat e t o on e anothe r  o r  wha t  thei r 

intende d effec t  o n th e heare r  is .  A s a  result ,  i f  th e heare r  doe s no t  understan d th e text ,  i t  i s  ver y har d t o 
recover ,  i.e. ,  t o kno w whic h par t  o f  th e schem a faile d t o achiev e it s effec t  o n th e heare r  an d produc e tex t  t o 

correc t  th e misunderstanding . 
Recently ,  Hov y ha s begu n t o incorporat e rhetorict J relation s int o th e plan-base d approac h t o produc e 

multi-sententia l  texts ,  bu t  ha s concentrate d solel y o n orderin g a  se t  o f  proposition s [Hov88] .  Hi s syste m 

assumes tha t  th e informatio n t o b e sai d i s chose n i n advanc e an d give n t o th e syste m ai s input .  W e believ e 
tha t  th e task s o f  choosin g wha t  t o sa y an d ho w t o organiz e i t  canno t  b e divide d i n thi s way :  the y ar e 

intertwine d an d ca n influenc e on e another .  Th e choic e o f  wha t  t o sa y nex t  i s i n fac t  largel y dependen t  o n 

what  ha s akead y bee n said . 

I n thi s work ,  w e ar e concerne d wit h generatin g coheren t  multi-sententia l  texts ,  decidin g bot h wha t  t o 

say an d ho w t o organiz e it ,  i n suc h a  wa y tha t  a  syste m ca n recove r  fro m failure .  W e wan t  ou r  generatio n 
syste m t o explicitl y  recor d ho w th e differen t  part s o f  th e tex t  ar e relate d an d h o w the y affec t  th e hearer' s 

beliefs .  T o thi s end ,  w e propos e a  pla n structur e whic h relate s discours e goals ,  expresse d i n term s o f  thei r 

intende d effect s o n th e hearer ,  t o th e rhetorica l  mean s use d t o achiev e them .  Rhetorica l  mean s migh t  b e lo w 

'Th e researc h describe d i n thi s pape r  wa s supporte d unde r  D A R PA Gran t  # M D A 903-8l-C-0335 .  Th e author s woul d lik e 
t o than k Eduar d Hov y an d Willia m Swartou t  fo r  thei r  comment s an d suggestion s o n thi s paper . 
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level speech acta, such as INFORM, or rhetorical relations, Jis defined in Rhetorical Structure Theory (RST) 

[MT87) ,  suc h a s MOTIVATION . 

Thi s pape r  present s th e structur e o f  th e tex t  plannin g operator s i n ou r  mode l  an d th e plannin g mechanis m 

tha t  use s thes e operator s t o construc t  text .  T o illustrat e ho w a  tex t  pla n i s produced ,  w e sho w a n example . 

We discus s th e advantage s o f  thi s approac h an d sho w ho w i t  ca n b e see n a s a  computationa l  mode l  tha t 

unifie s bot h th e schema-base d an d th e plan-base d approache s presente d t o date . 

The Plan Language and the Planning Mechanism 

The plcinning mechanism we use is a conventional top-down hierarchical expansion planner [Sac75). The 

planne r  begin s wit h a  high-leve l  discours e goa l  o f  th e speake r  an d successivel y refine s i t  int o othe r  dbcours e 

subgocd s o r  rhetorica l  mean s fo r  achievin g them .  Thi s proces s continue s unti l  th e entir e pla n i s refine d 

int o primitiv e operators ,  i.e. ,  speec h acts .  Discours e goal s ar e represente d i n term s o f  th e effect s tha t  th e 

speake r  intend s hi s o r  he r  utteranc e t o hav e o n th e hearer' s knowledge .  Followin g Hov y i n (Hov88 )  w e hav e 

adopte d th e terminolog y fo r  expressin g belief s develope d b y Cohe n an d Levesqu e i n thei r  theor y o f  rationa l 

interactio n [CL85]. ^ 

Ther e ar e tw o type s o f  pla n operator s i n ou r  system :  operator s whos e effect s ar e characterization s o f  th e 

hearer' s beliefs ,  an d operator s tha t  achiev e a  particula r  rhetorica l  relation .  Figur e 1  show s a  pla n operato r 
whos e effec t  i s  th e stat e wher e th e speake r  believe s tha t  th e heare r  an d speeike r  mutuall y believ e tha t  i t  i s  a 

goa l  o f  th e heare r  tha t  a  give n ac t  eventuall y b e don e b y th e hearer .  Figur e 2  show s a  tex t  pla n capabl e o f 

achievin g th e rhetorica l  relatio n MOTIVATIO N whic h relate s a n ac t  t o th e goa l  i t  achieves .  W h e n instantiated , 

th e pla n wil l  infor m th e heare r  tha t  th e ac t  i s  a  ste p toward s achievin g th e goa l  an d m a y elaborat e a s t o 

w hy thi s i s th e case . 

Eac h pla n operato r  consist s of : 

• an effect: a characterization of what goal(s) this operator can be used to achieve. 

• a constraint list: a list of conditions that must be true before the operator can be applied. Constraints 

m ay refe r  t o fact s o r  relation s i n th e domai n o f  discours e o r  state s o f  th e hearer' s knowledge .  Som e o f 

th e constraint s correspon d t o th e constraint s o n a  nucleu s an d satellit e a s specifie d i n R S T .  Additiona l 

constraint s ha d t o b e introduce d i n orde r  t o actuall y construc t  text ,  a s R S T wa s develope d a s a  too l 

fo r  analyzin g text . 

• a nucleus and a satellite: each is a partially ordered sequence of operators that, when executed, may 

achiev e th e effect s o f  thi s operator .  Th e nucleu s i s th e focu s o f  th e tex t  produce d b y thi s operato r  an d 

must  b e present .  I t  coul d b e a  speec h ac t  o r  a  desire d state ,  whic h ca n late r  b e expanded .  Satellite s 

ar e additiona l  pairt s o f  th e plan .  The y m a y b e require d o r  optional . 

When a goal is posted, the planner finds all the plan operators whose effects match the goal and whose 

constraint s ar e satisfied .  I t  select s on e suc h operato r  an d post s th e step s liste d i n th e nucleu s an d satellit e 

as subgoal s t o b e satisfied .  Th e complete d tex t  pla n i s give n a s inpu t  t o a  tex t  generatio n system ,  Penma n 

i n ou r  cas e (MM83 ] . 

An Example 

One of the prototype systems we cire building is an explanation component for an expert svstem that aids 

user s i n improvin g thei r  LIS P cod e b y recommendin g transformation s tha t  enhanc e th e user' s cod e alon g 

th e dimension s o f  readability ,  maintainability ,  o r  efficiency. ^  Th e mos t  natura l  wa y fo r  a  dialogu e t o begi n 

i s wit h a  recommendatio n b y th e system .  Th e use r  i s the n fre e t o as k question s abou t  thi s recommendation . 

Suppos e fo r  exampl e tha t  th e use r  wante d t o enhanc e th e readabilit y  o f  th e progra m unde r  consideration . 

Th e exper t  syste m migh t  wis h t o recommen d tha t  th e use r  replac e call s t o th e functio n C A R wit h call s t o 

th e functio n FIRST .  T o d o so ,  th e exper t  syste m woul d pos t  th e followin g discours e goa l  t o th e tex t  planner : 

(BMB S H (goal H Eventually(DONE H replace-l))) 

'Spac e limitation s prohibi t  a n expositio n o f  thei r  terminolog y i n thi s paper .  Fo r  clarity ,  w e wil l  paraphras e th e terminolog y 
i n Englis h i n ou r  example s 

D̂etail s  regardin g th e exper t  syste m ca n b e foun d i n [NSM85] . 

638 



M O O R E,  PARI S 

EFFECT:  (BM B S  H  (GOA L H  Ev(DON E H  ?act)) ) 
CONSTRAINTS:  non e 
NUCLEUS:  (BM B S  H  (GOA L S  (GOA L H  Ev(DON E H  ?act)) ) 
SATELLITES:  (BM B S  H  (COMPETENT H  (DON E H  ?act)) )  *optiona l 

(PERSUADE H  (GOA L H  Ev(DON E H  ?act)) )  *optiona I 

Figure 1: High-level Text Plan for Recommending an Act 

EFFECT:  (MOTIVATIO N ?ac t  ?goaI ) 
CONSTRAINTS:  ((GOA L S  ?goal )  an d 

(BMB S  H  (GOA L H  ?goal) )  an d 
(STEP ?ac t  ?goal) ) 

NUCLEUS:  (INFOR M S  H  (STE P ?ac t  ?goal) ) 
SATELLITE:  (BM B S  H  (STE P ?ac t  ?goal) )  *optiona l 

Figur e 2 :  Tex t  Pla n fo r  Motivatio n 

wher e 
replace- 1 — (replac e (ACTO R user )  (rEPLACE E car-function )  (REPLACER first-function)) 

This goal says that the speaker would like to achieve the state where the speaker believes that the hearer and 

speake r  mutuall y believ e tha t  i t  i s a  goa l  o f  th e heare r  tha t  th e replacemen t  eventuall y b e don e b y th e hearer . 
One o f  th e plan s fo r  achievin g thi s goa l  i s  show n i n Figur e 1 .  Thi s pla n operato r  ha s n o constraint s o n it s 

application .  Th e nucleu s become s a  subgoa l  t o achiev e a  stat e i n whic h th e he2ire r  an d speeike r  mutuall y 
believ e tha t  i t  i s a  goa l  o f  th e speake r  tha t  th e heare r  d o thi s act .  Thi s subgoa l  wil l  b e achieve d b y th e 

pla n operato r  show n i n Figur e 3 .  R E C O M M E ND i s a  primitiv e speec h act ,  s o thi s nod e wil l  b e a  lea f  i n th e 
complete d tex t  plan . 

Satellite s o f  a  pla n operato r  captur e th e kin d o f  discours e pattern s tha t  wer e capture d i n th e schema -

base d approac h an d indicat e othe r  informatio n tha t  coul d b e sai d t o giv e a  mor e elaborate d text .  I n thi s 

pla n operator ,  th e first  satellit e correspond s t o makin g th e heare r  competen t  t o perfor m th e ac t  b y tellin g 
hi m o r  he r  anythin g tha t  h e o r  sh e need s t o kno w t o d o so .  Th e secon d satellit e caU s fo r  persuadin g th e 

heare r  t o perfor m th e act . 

The satellite s o f  th e high-leve l  pla n i n Figur e 1  ar e bot h mjirke d "optional, "  indicatin g tha t  i t  woul d b e 

sufficien t  t o simpl y stat e th e recommendation .  Th e planne r  coul d choos e no t  t o expan d an y o f  th e satellite s 

and awai t  feedbac k firo m th e hearer .  I n thi s cjise ,  th e syste m woul d simpl y recommen d tha t  th e heare r 
perfor m th e action .  I f  th e heare r  i s no t  satisfie d wit h thi s tex t  an d indicate s thi s b y askin g a  question , 

suc h a s "why?" ,  th e syste m ca n examin e th e recorde d pla n t o find  optiona l  part s o f  th e pla n tha t  wer e no t 

expande d cin d determin e i f  an y o f  thes e coul d b e use d i n answerin g th e question .  Fo r  example ,  th e goa l  o f 

persuadin g th e heare r  woul d b e poste d i n respons e t o th e hearer' s "why?" . 

Alternatively ,  th e planne r  coul d choos e t o pos t  an y o f  th e optiona l  satellite s a s subgoals .  I n th e contex t 
of  thi s exper t  system ,  w e assum e tha t  th e use r  i s competen t  t o perfor m th e recommende d transformation . 

Therefore ,  th e first  satellit e wil l  no t  caus e an y tex t  t o b e generated .  Suppos e th e secon d optiona l  satellit e i s 

E F F E C T:  ( B M B S  H  ( G O A L S  ( G O A L H  E v ( D O N E H  ?act)) ) 
C O N S T R A I N T S:  non e 
N U C L E U S:  ( R E C O M M E ND S  H  ?act ) 
SATELLITES :  non e 

Figure 3: Text Plan for Recommending an Act 
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EFFECT:  (PERSUADE H  (GOA L H  Ev(DON E H  ?act)) ) 
CONSTRAINTS:  G  =  th e se t  o f  g  s.t .  ((BM B S  H  (GOA L H  g) )  an d (STE P ?ac t  g) ) 
NUCLEUS:  loo p fo r  g  i n G 

(MOTIVATIO N ?ac t  g ) 
SATELLITES:  non e 

Figure 4: Text Plan for Persuading by Motivating an Act 

poste d a s a  subgoal .  Th e plcinne r  mus t  the n find  rhetorica l  mean s fo r  achievin g th e discours e goa l  "persuade. " 

O ne o f  th e plan s fo r  persuadin g a  heare r  t o d o a n ac t  i s show n i n Figur e 4 .  Thi s pla n ha s a  constrain t  whic h 

require s finding  a  non-empt y se t  o f  goal s whic h ar e mutuall y believe d t o b e goal s o f  th e heare r  an d whic h th e 

recommende d ac t  i s  a  ste p toward s achieving .  Thi s informatio n m a y b e retrieve d fro m th e exper t  system' s 

problem-solvin g knowledg e an d th e use r  model . 

Constraint s referrin g t o th e hearer' s belief s ar e checke d agains t  a  use r  mode l  whic h represent s th e stat e 

of  th e hearer' s knowledge .  W e d o not ,  however ,  wis h t o depen d o n thi s use r  mode l  bein g eithe r  complet e o r 

correct .  Furthermore ,  sinc e w e ar e assumin g a  highl y interactiv e mode l  o f  conversatio n i n whic h w e rel y o n 

th e feedbac k fro m th e heare r  t o indicat e lac k o f  understanding ,  th e planne r  m a y assum e tha t  a  constrain t 

on th e hearer' s knowledg e i s  tru e eve n i f  i t  i s  no t  explicitl y  indicate d i n th e use r  model ,  keepin g trac k o f 

an y suc h sissumption s made .  I f  th e heare r  indicate s dissatisfactio n wit h a  text ,  th e syste m ca n examin e th e 

recorde d tex t  pla n t o determin e wha t  assumption s coul d hav e bee n erroneous .  I t  ca n the n re-pla n th e tex t 

usin g a  pla n operato r  tha t  doe s no t  requir e thes e sissumption s o r  b y providin g th e heare r  wit h th e additiona l 

knowledg e necessar y t o mak e thes e constraint s true .  I f  mor e verbos e tex t  i s  desire d (e.g. ,  becaus e th e syste m 

has informatio n tha t  th e heare r  i s a  novice) ,  th e planne r  m a y immediatel y pla n tex t  t o mak e th e constrain t 

true . 

I n thi s example ,  ther e i s on e goa l  whic h satisfie s th e constraint ,  namel y E N H A N C E - 1,  th e goa l  t o enhanc e 

th e readabilit y o f  th e program .  Th e plemne r  thu s post s a  singl e subgoal : 

( M O T I V A T I O N replace- 1 enhance-1 ) 

Motivatio n i s a  rhetoricj d relatio n define d i n R S T .  Not e tha t  thi s pla n operato r  combine d wit h th e operato r 

whic h satisfie s th e MOTIVATIO N subgoa l  show n i n Figur e 2 ,  operationaliz e thi s rhetorica l  relation .  W e hav e 

adde d th e necessar y constraint s t o indicat e w h e n thi s relatio n ca n b e use d i n constructin g a  text ,  indicatin g 

h o w an d wha t  t o loo k fo r  i n th e knowledg e bas e i n orde r  t o us e thi s rhetorica l  strateg y t o achiev e thi s 

discours e goal .  Fo r  th e sak e o f  brevity ,  w e wil l  no t  g o throug h th e res t  o f  thi s exampl e i n detai l  here . 

Figur e 5  present s th e final  tex t  pl< m fo r  achievin g th e origina l  high-leve l  discours e goal .  Onc e th e tex t  pla n i s 

completed ,  i t  i s  transforme d int o a  representatio n suitabl e a s inpu t  fo r  th e P e n m a n tex t  generatio n system . 

Th e tex t  tha t  wil l  b e generate d is: ^ 

You shoul d replac e ( C A R x )  wit h (FIRS T x )  becaus e tha t  wil l  enhanc e th e readabilit y  o f  th e program . 
To enhanc e th e readabilit y o f  th e program ,  th e syste m applie s readabilit y  enhancin g transformations . 
CAR-to-FIRS T i s a  readabilit y  enhancin g transformatio n becaus e it s left-hand-sid e i s a  functio n whos e 
functio n nam e i s a  technica l  wor d an d it s right-hand-sid e i s a  functio n whos e functio n nam e i s a n Englis h 
word . 

Note in Figure 5 that the rhetorical relations provide a context for choosing appropriate cue words to 

lin k th e differen t  part s o f  th e tex t  whe n realizin g th e tex t  i n Englis h [Hov88J .  Fo r  example ,  th e tw o piece s 

of  tex t  linke d wit h th e rhetorica l  relatio n MOTIVATION ,  ar e connecte d wit h th e cu e wor d "because" . 

Advantages of this Approach 

The Need for a Detailed Text Plan 

As we have seen in the example, a text plan produced using this method provides a detailed representation of 

th e tex t  produce d b y th e system ,  indicatin g ho w part s o f  th e pla n ar e relate d an d whic h purpose s differen t 

'Th e implementatio n o f  th e tex t  planne r  i s no t  ye t  complete .  However ,  w e expec t  t o complet e i t  b y th e tim e o f  th e conference . 
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(BM8 S  H  (GOA L H  E v (DON E H  actl)) ) 

(BMB S  H  (GOA L S  (GOA L H  E w (DON E H  actl))) ) 

(RECOMMENDS Hactl ) 

•You should replace CAR with FIRST" 

(PERSUADE H  (GOA L H  E v (DON E H  actl)) ) 

'because' 

(MOTIVATION actl goall) 

(INFORM S H (STE P act l  goall) )  (BM B S  H  (STE P act l  goall) ) 

'that mill enhance the readability of the program" 
N 

(ELABORATE-PROCESS-STEPgoall stepi actl) 

N ^^ \ S 

(INFORMSH (STE P step i  goall) ) 

"To enhance the readability of the program the system 
applie s readabilit y  enhancin g transformations ' 

(BMB (STEPact l  stepi) ) 

(ELABORATE-GENERAL-SPECIFIC goal l  goal2 ) 

act l  replac e CAR wit h FIRS T 
goal l  enhanc e readabilit y 
step i  appl y readabilit y  enhancin g 

transformation s 
goal l  appl y readabilit y  enhancin g 

transformation s 
Ci  =  readabilit y  enhancin g transformation s 
Ql  CAR-to-FIR5 T 

(INFORM S  H  (instance-o f  C2 Ci ) 

"CAR-to-FIRST is a readability 
enhancin g transformations " 

(PERSUADE S H (instance-o f  c a Ci) ) 

N 

"because" 

(EVIDENCE (Instance-of C2 c,)) 

N 

(INFORM SH(satisfies-definitio n C2 Ci) ) 

"its left-hand-side is a function mhose function 
name i s a  technica l  wor d an d it s right-hand-sid e i s 
a functio n whos e functio n name i s a n Englis h word " 

Figur e 5 :  Complete d text-pla n fo r  justificatio n o f  C A R - t o - F I R S T transformatio n 
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parts of the generated text serve. This structure can be useful in aiding several of the cognitive tasks 

tha t  hav e thu s fa r  bee n difficul t  fo r  natura l  languag e generatio n systems ,  suc h a s disambiguatin g follow-u p 

questions ,  selectin g perspectiv e whe n describin g o r  comparin g objects ,  an d providin g furthe r  explanations.' * 

I n addition ,  th e complete d tex t  pla n ca n b e use d t o updat e a  use r  mode l  upo n receivin g follow-u p questions , 

as i t  i s  possibl e t o examin e th e complete d pla n t o determin e whethe r  informatio n take n from  th e use r  mode l 

migh t  hav e bee n inaccurate . 

Unifying the Schema-based and Plan-based Approaches 

Bot h th e schema-base d approac h an d th e plzui-base d approac h ar e usefu l  i n a  tex t  generatio n system :  th e 
plcin-base d approac h i s  necessar y t o reaso n abou t  th e hearer' s belief s t o produc e a n utteranc e th e heare r 

wil l  understand ;  an d th e schema-base d approac h i s usefu l  i n situation s wher e standar d pattern s o f  discours e 

ca n b e identified .  A  generatio n syste m shoul d thu s hav e acces s t o bot h o f  thes e kind s o f  tex t  plans .  I n fact , 

instea d o f  bein g tw o ver y differen t  approaches ,  thes e tw o approache s shoul d b e tw o extreme s o f  a  continuum , 

wher e a  schem a ca n b e viewe d a s a  compile d versio n o f  a  text-plan ,  wit h al l  th e non-termina J node s prune d 

out  an d onl y th e leave s remaining .  The y ca n produc e th e sam e behavior ,  bu t  al l  o f  th e rational e fo r  th e 

behavio r  ha s bee n compile d out. ^  Becaus e o f  thi s "compilation, "  a  schem a i s computationall y efficient .  I t 
m ay b e necesscir y howeve r  t o recove r  th e informatio n whic h ha s bee n compile d ou t  i n orde r  t o handl e som e 

discours e situations . 

We believ e tha t  th e approac h propose d i n thi s pape r  provide s a  computationa l  mode l  tha t  unifie s th e 

schema-base d an d th e plan-base d approaches .  Th e pla n structur e propose d ca n expres s th e whol e spectru m 

of  plans :  fro m primitiv e plan s fo r  speec h act s t o plan s tha t  achiev e ver y high-leve l  discours e goal s an d 
resembl e schemata .  Onc e a  pla n fo r  achievin g a  high-leve l  discours e goa l  ha s bee n constructed ,  i t  wil l  b e 

possibl e t o us e it s  "compiled "  for m (jus t  th e leaves )  fo r  th e sak e o f  computationa l  efficiency .  B y keepin g 

th e detaile d pla n tha t  resulte d i n thi s schema ,  th e syste m wil l  stil l  b e abl e t o recove r  fro m failure .  Mos t 

plans ,  however ,  lik e th e one s presente d i n ou r  exajnples ,  ca n b e considere d a s a  middl e groun d betwee n th e 

schemat a an d th e plan s tha t  wer e use d i n previou s plan-base d approaches . 

Future Work 

Many issues remain to be addressed. In particuljir, we must develop a set of heuristics for plan selection as 

wel l  a s fo r  decidin g whe n a n optiona l  satellit e shoul d b e expanded .  W e mus t  als o devis e a  contro l  mechanis m 

fo r  thes e heurictics . 

We hav e mentione d tha t  th e rhetorica l  relation s used  t o for m a  pla n ca n provid e informatio n a s t o whic h 

cu e wor d i s  appropriate .  Rhetorica l  relation s m a y relat e paragraph s a s wel l  a s simpl e propositions .  Th e 
planne r  mus t  recogniz e thi s fac t  an d ac t  upo n i t  i n th e appropriat e wa y t o ensur e tha t  th e resultin g tex t 

i s  eas y t o read :  fo r  example ,  th e curren t  focu s migh t  hav e t o b e reintroduce d befor e a  ne w propositio n i s 

presented .  W e wil l  investigat e th e us e o f  critic s tha t  wil l  examin e a  pla n fo r  globa l  interaction s an d mak e 

decision s abou t  h o w t o realiz e a  leirg e tex t  pla n i n understandabl e English . 

We ar e als o investigatin g th e possibilit y  o f  rememberin g "good "  plans ,  namel y plan s tha t  wer e successfu l 
i n presentin g th e informatio n t o th e use r  withou t  triggerin g a  flock  o f  follow-u p questions .  I n a  simila r 

vein ,  w e ar e lookin g int o "learning "  plan s fo r  achievin g high-leve l  discours e goals ,  base d o n th e informatio n 

presente d t o th e use r  an d follow-u p question s asked .  W e woul d lik e th e syste m t o b e abl e t o leeir n schemat a 

tha t  ar e use d often . 

Conclusions 

In this paper, we proposed a computational model for text planning which relates effects on the hearer's 

belief s t o th e rhetorica l  mean s tha t  ca n b e use d t o achiev e thes e effects .  A s a  result ,  w e ar e operationalizin g 

Rhetorica l  Structur e Theor y fo r  constructin g text .  W e hav e argue d tha t  a  detaile d tex t  pla n whic h explicitl y 

record s th e rhetorica l  mean s used  t o construc t  th e tex t  i s  necessar y i n orde r  t o respon d t o follow-u p questions . 

Th e tex t  planne r  propose d ca n b e used  t o generat e eithe r  verbose  text s o r  answer s t o follow-u p questions , 

i n a  mor e interactiv e situation . 

*See [MS88 ]  fo r  mor e detail s abou t  a  syste m tha t  use s suc h a  pla n t o d o thes e tasks . 
^Not e tha t  thi s i s simila r  t o Swartout' s argumen t  i n th e XPLAI N syste m [Swa83] ,  wher e Swartou t  point s ou t  tha t  havin g 

impHci t  knowledg e i s usuall y no t  enough :  on e migh t  nee d t o recove r  th e knowledg e omitte d i n a  compile d form . 
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