
F O C U S I N G Y O U R R S T :  A  S T E P 

TOWARD GENERATING COHERENT 

MULTISENTENTIAL TEXT 

Eduard H. Hovyi Kathleen F. McCoy^ 

Infonnatio n Science s Institut e o f  US C Universit y o f  Delawar e 

Abstract 

In multisentence texts, the order and interrelationships of sentence topics is of crucial 

importanc e i f  th e reade r  i s t o understan d easily .  W h a t  make s paragraph s coherent ? 

W h at  strategie s d o peopl e emplo y t o contro l  th e presentatio n orde r  an d linkin g o f 

material ? Withou t  a  theor y o f  coherence ,  tex t  generatio n system s hav e littl e hop e o f 

producin g acceptabl e texts .  Whil e variou s theorie s o f  tex t  coherenc e hav e bee n 

developed ,  n o singl e theor y capture s al l  th e phenomen a o f  human-generate d 

paragraphs .  I n thi s pape r  w e argu e tha t  th e coherenc e o f  a  paragrap h doe s no t  resul t 

fro m th e applicatio n o f  a  singl e theory ,  bu t  instea d result s fro m th e cooperatio n o f  a 

number  o f  differen t  coherenc e strategies .  W e illustrat e thi s clai m b y showin g ho w tw o 

ver y differen t  theorie s abou t  th e plannin g o f  coheren t  tex t  — 1 )  Rhetorica l  Structur e 

Theory ,  base d o n structura l  an d semanti c relationship s tha t  hol d betwee n piece s o f  th e 

text ,  an d 2 )  Focu s Trees ,  base d o n ho w th e focu s o f  attentio n shift s durin g discours e 

— ca n b e use d withi n a  singl e syste m t o complemen t  eac h othe r  t o bes t  advantage . 

1 Introduction 

I n multisentenc e texts ,  th e orde r  an d interrelationship s o f  sentenc e topic s i s o f  crucia l 

importanc e i f  th e reade r  i s t o understan d easily .  Bu t  wha t  make s a  paragraph ,  an d b y extension , 

a text ,  coherent ? B y wha t  strategie s d o peopl e contro l  th e presentatio n o f  materia l  s o a s t o 

develo p thei r  idea s intelligibly ? Withou t  answer s t o thes e questions ,  tex t  generatio n system s hav e 

Uttl e hop e o f  producin g acceptabl e paragraphs .  Variou s theorie s o f  tex t  coherenc e hav e bee n 

develope d (e.g. ,  se e [Hobb s 78 ,  Reichma n 78 ,  Cohe n 83 ,  M a n n &  Thompso n 88]) ,  eac h base d o n 

vali d bu t  quit e differen t  considerations .  Unfortunately ,  n o singl e theor y suffice s t o defin e 

coherenc e wel l  enoug h t o compar e wit h paragraph s writte n b y people .  A n adequat e theor y o f  tex t 

plannin g mus t  incorporat e severa l  coherenc e strategie s unde r  on e framework .  Car e mus t  b e take n 

tha t  th e tex t  planne r  giv e prope r  preferenc e t o th e mos t  effectiv e coherenc e strateg y a t  eac h ste p 

i n th e process ,  les t  it s  effec t  b e preclude d b y a n independen t  decision . 

I n thi s pape r  w e discus s tw o strategie s tha t  contribut e greatl y t o th e plannin g o f  coheren t 

texts :  Rhetorica l  Structur e Theor y an d Focu s Trees .  Rhetorica l  Structur e Theor y (RST ) 

[Man n k  Thompso n 88 ]  proAdde s coherenc e t o a  tex t  base d o n structura l  consideration s abou t  th e 

rhetorica l  relationship s tha t  hol d betwee n adjacen t  piece s o f  a  paragraph .  Focu s Tree s 

[McCo y &  Chen g 88 ]  provid e coherenc e t o a  tex t  base d o n anticipate d shift s i n th e focu s o f 
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attentio n o f  th e participajit s a s th e tex t  proceeds .  W e firs t  introduc e thes e notion s an d illustrat e 

ho w eac h i s individuall y usefu l  ye t  underconstrainin g t o a  generatio n syste m whos e ai m i s t o 

produc e coheren t  multisententia l  lext .  Finally ,  w e sho w ho w thes e tw o the<)ri(> s ca n b e combine d 

i n a  singl e tex t  plannin g syste m tha t  use s bot h strategie s effectively .  Whil e w e d o no t  argu e tha t 

combinin g thes e tw o method s int o on e syste m full y solve s th e coherenc e problem ,  w e believ e tha t 

i t  i s  a  ste p towar d a  complet e solution .  W e expec t  tha t  ultimatel y othe r  source s o f  guidanc e wil l 

hav e t o b e incorporated ,  an d tha t  th e tex t  plannin g methodolog y advocate d her e i s genera l 

enoug h t o suppor t  them . 

2 Rhetorical Structure Theory and Coherence 

Th e Penma n projec t  a t  IS I  ha s bee n investigatin g th e plannin g o f  coheren t  multisententia l 

paragraph s o f  tex t  b y computer .  Th e planner ,  a  top-dow n hierarchica l  expansio n plannin g syste m 

patterne d o n N O A H [Sacerdot i  77] .  use s plan s whic h ar e operationalization s o f  som e R S T 

relation s fro m Rhetorica l  Structur e Theor y [Man n &  Thompso n 88] ,  whic h posit s tha t 

approximatel y 2 0 relation s suffic e t o relat e adjacen t  block s o f  tex t  i n th e way s Englis h speaker s 

conside r  coherent .  Th e planne r  i s describe d i n [Hov y 88a ,  Hov y 88b] .  I t  operate s anteceden t  t o 

th e natura l  languag e generato r  Penma n [Man n &  Matthiesse n 8 3 . 

Th e tex t  structur e planne r  plan s coheren t  paragraph s t o achiev e communicativ e goal s t o 

affec t  th e hearer' s knowledg e i n som e way .  I t  accept s on e o r  mor e communicativ e goal s alon g wit h 

a se t  o f  clause-size d input s fro m th e domai n o f  discours e t o b e generate d a s a n Englis h paragraph . 

Th e planne r  assemble s th e inpu t  entitie s int o a  tre e tha t  expresse s th e paragrap h structure .  Th e 

nonterminal s i n th e tre e ar e R S T relation s whil e th e termina l  node s contai n th e clause-size d 

inputs .  Finally ,  th e planne r  traverse s th e tree ,  dispatchin g th e leave s (th e inpu t  entities )  t o b e 

generate d b y Penman . 

Th e planne r  embodie s a  limite d top-dow n hierarchica l  expansio n plannin g framework .  Figur e 

1 show s a  typica l  relation/pla n i n thi s formalism .  Eac h relation/pla n ha s tw o parts ,  a  nucleu s an d 

a satellite ,  an d recursivel y relate s som e unit(s )  o f  th e inpu t  o r  anothe r  relatio n (cas t  a s nucleus ) 

t o othe r  unit(s )  o f  th e inpu t  o r  anothe r  relatio n (cas t  a s satellite) .  I n orde r  t o admi t  onl y 

properl y forme d relations ,  nucle i  an d satellite s contai n requirement s tha t  mus t  b e matche d b y 

chaxacteristic s o f  th e input .  I n addition ,  nucle i  an d satellite s contai n growt h points :  collection s o f 

goal s tha t  sugges t  th e inclusio n o f  additiona l  inpu t  material .  O n findin g (an )  R S T 

relation/plan(s )  whos e effect s includ e achievin g (on e of )  th e system' s communicativ e goal(s) ,  th e 

planne r  searche s fo r  inpu t  entitie s tha t  matc h th e requirement s holdin g fo r  eac h o f  it s  parts .  I f 

fulfilled ,  th e planne r  the n consider s th e growt h point s o f  eac h par t  o f  th e relation/plan .  I t  trie s t o 

achiev e eac h newl y instantiate d growt h poin t  goa l  b y agai n searchin g fo r  appropriat e 

relation/plan s an d matchin g the m t o th e input ,  recursively ,  addin g successfull y achieve d goal s t o 

th e paragrap h tre e structure .  Th e plannin g proces s bottom s ou t  whe n eithe r  al l  o f  th e inpu t 

entitie s hav e bee n incorporate d int o th e tre e o r  n o extan t  goal s ca n b e satisfie d b y th e remainin g 

inpu t  entities .  Th e tre e i s the n traverse d i n a  depth-firs t  lef t  t o righ t  manner ,  an d th e 

relation/plans '  characteristi c cu e word s o r  phrase s ar e adde d t o th e appropriat e inpu t  entitie s an d 

transmitte d t o Penma n t o b e generate d a s Englis h clauses . 

Up unti l  now ,  th e paragraph s produce d b y th e syste m relie d o n a  ver y importan t  assumptio n 

abou t  th e growt h points :  thei r  presenc e an d orde r  wer e treate d a s injunctions .  Tha t  i s t o say ,  th e 

structur e planne r  alway s trie d t o achiev e ever y growt h poin t  goa l  i n th e orde r  given .  A s show n i n 

[Hov y 88b] ,  treatin g growt h point s thi s wa y i s equivalen t  t o usin g th e relation/plan s a s schema s 

— structure s tha t  mandat e th e conten t  o f  a  paragraph-size d bloc k o f  tex t  [McKeow n 85] .  Thoug h 

usefu l  fo r  man y constraine d applications ,  schema s d o no t  suppor t  wel l  system s tha t  see k t o 

exhibi t  dynami c an d adaptiv e behavior .  Sinc e w e ar e attemptin g t o buil d suc h systems ,  w e hav e 
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Figur e 1 :  Th e R S T relation/pla n S E Q U E N CE 

Name:  SEQUENCE 

Results: 
((BMB SPEAKER HEARER (SEQUENCE-OF ?PART ?NEXT)) ) 

Nucleus requirements/subgoals: 
((AN D (BM B SPEAKER HEARER (MAINTOPI C ?PART) ) 

(BMB SPEAKER HEARER (NEXT-ACTIO N ?PART ?NEXT))) ) 

Nucleus growth points: 
((BMB SPEAKER HEARER (CIRCUMSTANCE-OF ?PART ?CIR) ) 
(BMB SPEAKER HEARER (ATTRIBUTE-O F ?PART ?VAL) ) 
(BMB SPEAKER HEARER (PURPOSE-OF ?PART ?PURP)) ) 

Satellite requirements/subgoals: 
((BMB SPEAKER HEARER (MAINTOPI C ?NEXT)) ) 

Satellite growth points: 
((BMB SPEAKER HEARER (ATTRIBUTE-O F ?NEXT ?VAL) ) 
(BMB SPEAKER HEARER (DETAILS-O F ?NEXT ?DETS) ) 
(BMB SPEAKER HEARER (SEQUENCE-OF ?NEXT ?FOLL)) ) 

Order: (NUCLEUS SATELLITE) 
Relation-phrases :  ( '  then "  "next" ) 
Activation-question : 

"Coul d * A b e presente d a s start-point ,  mid-point ,  o r  end-poin t 
of  som e successio n o f  item s alon g som e dimension ? — tha t  is , 
shoul d th e heare r  kno w tha t  " A i s par t  o f  a  sequence? " 

reconsidere d th e interpretatio n o f  growt h poin t  goal s b y treatin g the m merel y a s (unordered ) 

suggestion s fo r  additiona l  paragrap h growth . 

Under  th e ne w interpretation ,  th e paragrap h structure r  produce s man y mor e paragrap h 

trees ,  som e o f  whic h d o no t  see m coherent .  W e tak e her e a n exampl e fro m on e o f  th e thre e 

domain s t o whic h th e paragrap h planne r  ha s bee n applied ,  th e Integrate d Interface s domain ,  a 

multimoda l  syste m whic h satisfie s use r  request s fo r  informatio n fro m a  Nav y databas e 

[Aren s e t  al .  88] .  Th e Integrate d Interfac e displa y planne r  furnishe s a  se t  o f  6  relate d entitie s 

alon g wit h th e goa l  o f  describin g th e sequenc e o f  event s startin g fro m th e first  event ,  includin g a s 

much o f  th e give n informatio n a s possible .  Usin g th e R S T relation/pla n tha t  achieve s th e goa l  t o 

expres s a  sequenc e give n i n Figur e 1 ,  bu t  takin g th e nucleu s growt h point s ou t  o f  order ,  th e 

paragrap h structur e planne r  produce s th e tre e i n Figur e 2 ,  fro m whic h Penma n generate s th e tex t 

shown .  Whil e thi s tex t  i s  well-structure d accordin g t o R S T ,  i t  lack s th e coherenc e found ,  fo r 

example ,  i n th e followin g renditio n o f  th e sam e propositiona l  content : 

Wit h readines s C4 ,  Kno x i s e n rout e t o Sasebo .  I t  i s  a t  79 N 18 E headin g S S W.  I t  wil l 

arriv e 4/2 4 an d wi U loa d fo r  fou r  days . 

RST relation/plans do constrain the planner to produce only coherent paragraphs. Its valuable 

contributio n t o th e coherenc e o f  a  tex t  mus t  b e supplemente d wit h othe r  coherenc e factors .  On e 

of  thes e i s focus . 
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Figur e 2 :  R S T Generate d Nav y tex t 

SEQ 
/  \ 

ATTR SEQ 
/  \  /  \ 

CIRC c 4 ar r  loa d 

/  \ 
«nr  ATT R 

/  \ 
po8 hea d 

Knox is en routa to Sasabo. It is at 791 18E heading SSU. 
I t  i s  C4 .  I t  wil l  arriv e 4/24 ,  an d sil l  loa d lo r  fou r  days . 

3 Focu s Tree s an d Coherenc e 

Discours e Focu s Tree s wer e introduce d i n [McCo y &  Chen g 88 ]  t o captur e th e shift s i n th e 

focu s o f  attentio n o f  discours e participant s a s a  discours e progresses .  The y ar e a n attemp t  t o 

integrat e int o on e unifie d approac h th e kind s o f  focusin g phenomen a notice d b y researchers  i n 

specialize d kind s o f  discours e 

Schan k &  Abelso n 77 ,  Garro d &  Sanfor d 83 ,  Gros z 77 ,  Carberr y 83 ,  McCo y 85] .  Durin g th e 

discourse ,  a  focu s tre e i s constructe d an d traversed ,  on e nod e bein g visite d a t  a  time .  Base d o n 

th e positio n o f  th e visite d nod e i n th e tree ,  entitie s fro m th e knowledg e bas e ar e highlighted .  I n 

decidin g wha t  t o sa y next ,  th e generatio n syste m mus t  eithe r  choos e a n elemen t  fro m th e 

highlighte d se t  o r  mak e on e o f  a  smal l  se t  o f  lega l  move s t o anothe r  nod e i n th e focu s tree .  I f 

anothe r  focu s mov e mus t  b e made ,  th e shif t  mus t  b e marke d i n th e tex t  les t  i t  see m incoherent . 

Each nod e i n th e Focu s Tre e point s t o a n entit y fro m th e knowledg e base .  Thu s th e node s i n 

th e focu s tre e ar e o f  differen t  types ,  dependin g o n th e ontolog y o f  th e domain .  I n general .  Focu s 

Tre e node s belon g t o on e o f  five  types :  object ,  attribut e (property) ,  setting ,  action ,  an d event . 

Each typ e o f  nod e cause s highlightin g o f  a  particula r  se t  o f  knowledg e bas e entities ,  an d i n s o 

doing ,  furnishe s differen t  candidate s fo r  wha t  ma y nex t  b e coherentl y include d i n th e text . 

Figur e 3  list s th e permissibl e focu s shift s fo r  thre e nod e types . 

The nod e typ e alon e i s no t  suflBcien t  t o determin e knowledg e bas e highlighting .  I n differen t 

conversations ,  fo r  example ,  th e ver y sam e objec t  ca n suppor t  variou s focu s moves .  Therefor e th e 

highlightin g depend s als o o n th e positio n o f  th e currentl y visite d nod e wit h respec t  t o it s 

ancestor s (siblin g node s als o pla y a  role )  i n th e focu s tree .  Th e focuse d knowledg e ca n b e though t 

of  a s th e intersectio n o f  th e knowledg e related  t o informatio n abou t  th e currentl y visite d nod e 

and th e knowledg e relate d t o eac h o f  it s  ancesto r  node s i n th e tree .  I n thi s way ,  th e paren t  node s 

len d a  perspectiv e throug h whic h th e currentl y visite d node ,  an d it s children ,  ar e viewed . 

Associate d wit h thi s inheritanc e o f  perspectiv e i s th e followin g rule :  Focu s candidate s ar e 

alway s interprete d i n th e mos t  specifi c  context .  Tha t  i s  t o say ,  the y migrat e dow n th e tre e i f  the y 

can :  whe n i n a  topi c shif t  a  chil d nod e become s th e ne w currentl y visite d node ,  an d i t  ha s focu s 

candidate s (potentia l  chil d nodes )  i n common wit h an y o f  it s  ancestors ,  the n thos e candidate s 

migrat e dow n th e tre e t o appea r  onl y unde r  th e chil d node .  Then ,  whe n th e paren t  nod e i s late r 

returned  to ,  a  subsequen t  shif t  o f  focu s t o on e o f  th e migrate d candidate s wotil d involv e th e 
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Figure 3: Candidate Focus Shifts for Selected Node Types 

N O DE T Y P E FOCUS SHIF T CANDIDATES 
OBJECT:  attribute s o f  th e object , 

action s th e objec t  play s a  prominen t  rol e i n (e.g. ,  i s  acto r  of ) 

ACTION: actor, object, etc., of the action (any participant role; see [Fillmore 77]), 

purpos e (goal )  o f  action ,  nex t  actio n i n som e sequence , 

subactions ,  specialization s o f  th e actio n 

ATTRIBUTE: objects which have the attribute, more specific attribute 

revisitin g o f  th e intermediat e node ,  a  mov e tha t  i s incoheren t  unles s linguisticall y marked . 

As th e discours e proceeds ,  a  Focu s Tre e i s buil t  u p an d traversed .  A  nod e m a y b e adde d t o 

th e tre e eithe r  b y explici t  referenc e i n th e discours e o r  b y inferenc e whic h ca n happe n i n bot h 

top-dow n an d bottom-u p fashion .  B y top-dow n w e mea n tha t  eac h particula r  nod e i n th e tree , 

when visited ,  furnishe s candidat e node s t o whic h th e focu s ma y late r  progress ,  base d o n it s typ e 

and it s positio n i n th e tree .  Eac h progressio n cause s a n appropriat e chil d nod e t o b e grow n i n th e 

tree .  Botto m u p inferencin g ma y als o b e necessar y t o connec t  severa l  seemingl y unrelate d node s 

unde r  a  unifyin g theme . 

The traversa l  o f  th e tre e (shiftin g o f  focus )  normall y proceed s depth-first :  wha t  i s sai d nex t  i s 

eithe r  a n expansio n o f  th e currentl y visite d node ,  o r  a n expansio n o f  on e o f  it s  previousl y 

unexpande d children ,  o r  a  ne w expansio n o f  on e o f  it s  ancestors .  A  majo r  differenc e betwee n thi s 

focusin g theor y an d othe r  theorie s o f  focu s (e.g. ,  [Gros z 77 ,  Sidne r  79 ,  Gros z & :  Sidne r  86] )  i s  tha t 

a dept h first  wal k o f  th e tre e i s onl y expected ,  no t  required .  Othe r  focu s move s ar e indee d 

possible ,  thoug h the y requir e explici t  markin g i n th e tex t  (b y th e us e o f  suc h phrase s a s "t o g o 

bac k to .  . . " ) .  Th e furthe r  awa y fro m th e standar d depth-firs t  traversa l  th e mov e is ,  th e stronge r 

th e markin g mus t  be . 

Focu s Tree s ca n b e use d i n th e generatio n o f  paragraph s b y constrainin g wha t  i s sai d nex t  t o 

respec t  lega l  focu s shif t  move s i n th e tree .  However ,  th e us e o f  th e Focu s Tre e fo r  thi s purpos e 

does no t  preclud e th e generatio n o f  incoheren t  tex t  i n al l  cases .  Fo r  instance ,  usin g th e abov e 

rules ,  th e followin g tex t  coul d b e generate d fro m th e Nav y tex t  inpu t  entities ,  assumin g th e initia l 

focu s i s o n Knox : 

Knox ,  whic h i s C4 ,  wil l  arriv e 4/2 4 an d loa d fo r  4  days .  I t  i s  headin g S S W an d i s a t 

79 N 18E .  I t  i s  e n rout e t o Sasebo . 

The above text is not a coherent rendering of the text produced in the previous section. 

Prohibitin g suc h tex t  require s additiona l  informatio n no t  containe d i n Focu s Trees . 

4 Integration of the Two Methods 

The precedin g section s describe d th e inabilit y  o f  eithe r  metho d alon e — R S T o r  Focu s Tree s 

— t o full y  contro l  th e generatio n o f  coheren t  paragraphs .  I n thi s sectio n w e describ e a  wa y o f 

integratin g thes e theorie s tha t  use s eac h t o bes t  advantage . 

The insigh t  tha t  focu s an d structura l  consideration s ca n b e combine d t o produc e coheren t 

tex t  i s  no t  new .  M c K e o w n implemente d a  combine d schem e i n [McKeow n 85] .  He r  T e x t  syste m 

generate d paragraph s b y first  partitionin g of f  th e portio n o f  th e knowledg e bas e tha t  migh t  b e 
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include d i n th e tex t  usin g simpl e rules .  Thi s poo l  o f  relevan t  knowledg e len t  a  "globa l  focus " 

[Groe z 77 ]  t o th e text .  Onc e th e potentiall y  relevan t  knowledg e wa s identified ,  th e assembl y o f  th e 

paragrap h wa s controlle d b y structura l  rule s encode d i n a  schema .  Variability ,  primaril y i n th e 

inclusio n o f  optiona l  material ,  wa s controlle d b y a  focusin g mechanis m base d o n [Sidne r  79] . 

Whil e i t  i s  clea r  tha t  a n R S T planne r  woul d greatl y benefi t  fro m th e incorporatio n o f  a 

focusin g mechanism ,  th e mechanis m use d b y M c K e o w n i s no t  sufficien t  becaus e o f  th e recursiv e 

metho d o f  plannin g employe d b y th e R S T planner .  McKeown' s algorith m alway s control s wha t 

shoul d b e sai d immediatel y followin g th e tex t  planne d s o far .  Usin g th e R S T planner ,  tw o piece s 

of  tex t  m a y b e planne d unde r  a  particula r  R S T operator ,  bu t  the n growt h point s i n eithe r  th e 

nucleu s o r  th e satellit e m a y caus e additiona l  tex t  t o b e inserte d betwee n th e alread y planne d 

parts .  McKeown' s algorith m provide s n o wa y t o handl e focu s dependencie s ove r  discontinuou s 

piece s o f  text .  I n addition ,  sinc e he r  algorith m use s a  stack ,  i t  doe s no t  maintai n a  recor d o f 

poppe d entities .  A s a  result ,  th e algorith m woul d allo w returnin g t o a  previousl y focuse d entit y 

whic h ha d bee n poppe d of f  th e stac k withou t  referenc e t o it s previou s mention . 

Th e us e o f  focu s tree s avoid s thes e problems :  1 )  insertin g additiona l  tex t  correspond s t o 

introducin g ne w node s int o th e Focu s Tree ,  whic h i s a  routin e operation ,  and ,  2 )  a  tre e i s 

precisel y a  stac k tha t  record s it s history . 

We integrat e th e tw o method s a s follows :  Whil e th e R S T planne r  construct s th e paragrap h 

structur e tree ,  a  focu s tre e i s constructe d i n tandem .  Durin g th e expansio n o f  a  nod e i n th e R S T 

tree ,  th e structure r  applie s al l  th e growt h poin t  goal s activ e a t  tha t  poin t  an d collect s th e 

resultin g candidat e relation s an d thei r  associate d clause-size d inpu t  entities .  Eac h candidat e 

growt h entit y i s the n checke d agains t  th e currentl y allowe d focu s shift s i n th e Focu s Tree ,  an d 

invali d candidate s ar e simpl y remove d fro m consideration .  O n e o f  thre e possibilitie s ensues : 

1. Only one candidate remains and growth proceeds straightforwardly. 

2.  Mor e tha n on e candidat e remains .  I n thi s cas e al l  candidate s ar e coheren t  base d o n 

rhetorica l  structur e an d focu s bu t  additiona l  measures ,  sti U t o b e developed ,  mus t  b e 

employe d t o selec t  th e bes t  o f  these .  (A s a n interi m practica l  solution ,  th e growt h point s i n 

th e R S T relation/pla n ca n b e ordere d b y typica l  occurrence ,  an d th e tre e ca n b e grow n i n 

thi s defaul t  order. ) 

3.  N o candidate s remain .  I n thi s cas e th e overal l  stylisti c  goal s o f  th e syste m m a y dictat e t o 

eithe r  sto p tre e growt h a t  thi s point ,  o r  continu e tre e growt h i n th e defaul t  orde r  a s abov e 

bu t  linguisticall y mar k th e tex t  t o indicat e a  focu s shift . 

One further subtlety remains: Some RST trees are unacceptable to the Focus Tree criterion 

i n thei r  initia l  form ,  bu t  ca n b e mad e acceptabl e b y reorderin g thei r  part s (whic h m a y involv e 

generatin g appropriat e linguisti c focu s word s i n th e text) .  Conside r  th e plannin g o f  th e R S T tre e 

i n Figur e 2 ,  whic h i s suc h a  case ,  unde r  th e additiona l  contro l  o f  th e Focu s Tree .  Th e initia l  goa l 

t o expres s a  sequenc e startin g wit h enrout e an d focusin g o n Kno x generate s th e R S T an d Focu s 

tree s i n Figur e 4 .  Next ,  usin g th e growt h poin t  callin g fo r  a n A T T R I B U T I V E relation ,  th e R S T 

planne r  finds  th e C 4 readines s attribut e o f  Knox .  However ,  th e Focu s Tre e require s tha t  th e C 4 

claus e preced e th e enrout e claus e i n th e tex t  — otherwise ,  a s i s clea r  fro m Figur e 4 ,  generatin g 

C4 cause s a  shif t  u p th e Focu s Tre e awa y fro m enroute ,  a  shif t  tha t  mus t  b e undon e directl y i n 

orde r  t o generat e th e subsequen t  arriv e an d loa d clauses .  Th e R S T planne r  handle s thi s 

requiremen t  b y invertin g th e A T T R I B U T I V E relatio n nucleu s an d satellit e i n th e R S T tree . 

Afte r  subsequen t  planning ,  th e final  resul t  i s  th e R S T tre e i n Figur e 5 ,  whic h woul d giv e ris e t o 

th e tex t  shown .  Not e tha t  simpl e reorderin g o f  th e attributiv e informatio n maJce s th e tex t  mor e 

coherent ,  an d prevent s bot h th e tex t  generate d i n Figur e 2  an d th e unacceptabl e tex t  allowe d b y 

th e Focu s Tree s alone . 

672 



lll)VY,MC('O Y 
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With readiness C4, Knox is en route to Sasebo. It is at 79N 18E 

headin g SSW.  I t  wil l  curriv e 4/2 4 an d wil l  loa d fo r  fou r  days . 

5 Conclusio n 

I n thi s pape r  w e illustrate d hov /  a  tex t  planne r  whic h relie s o n a  singl e coherenc e metho d wil l 

not  generat e coheren t  paragraph s i n al l  circumstances .  W e presente d tw o coherenc e theories ,  R S T 

and Focu s Trees ,  an d showe d ho w the y ma y b e integrate d int o a  singl e plannin g methodolog y t o 

overcom e problem s tha t  neithe r  addresse s alone . 

Thoug h a  ste p i n th e righ t  direction ,  thi s combinatio n i s no t  ye t  sufficien t  t o guarante e 

coheren t  tex t  i n a U cases .  W e envisio n tha t  othe r  aspect s o f  tex t  coherenc e wil l  giv e ris e t o othe r 

theorie s whic h mus t  ultimatel y b e integrate d int o thi s framework .  W e believ e th e top-dow n 

hierarchica l  expansio n metho d i s powerfu l  enoug h t o suppor t  suc h additions .  W e hop e t o continu e 

thi s investigatio n b y identifyin g othe r  coherenc e technique s usefu l  fo r  th e generatio n tas k an d 

integratin g the m int o thi s framework . 
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