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S t o r y T e l l i n g a n d G e n e r a l i z a t i o n 

Michael Lebowitz 

Departmen t  o f  Compute r  Scienc e -  Columbi a Universit y 

New York ,  N Y 1002 7 

Abstract 

The generatio n o f  extende d plot s fo r  melodramati c fictio n i s a n interestin g Artificia l 

Intelligenc e tas k - -  on e tha t  require s th e applicatio n o f  generalizatio n technique s t o 

carr y ou t  fully .  U N I V E R S E i s a  story-tellin g progra m tha t  use s plan-lik e units ,  "plo t 

fraigments" ,  t o generat e plo t  outlines .  B y usin g a  ric h librar y o f  plo t  fragment s an d a 

well-develope d se t  o f  characters ,  U N I V E R S E ca n creat e a  wid e rang e o f  plo t  outlines . 

I n thi s paper ,  w e illustrat e ho w UNIVERSE' S plo t  fragmen t  librar y migh t  b e 

automaticall y extende d usin g explanation-base d generalizatio n methods .  Ou r  method s 

ar e base d o n analysi s o f  a  televisio n melodr̂ 'nia . 

1 Introduction 

I n [Lebowit z 84 ]  an d (Lebowit z 85 ]  w e describe d ho w extende d stor y tellin g o f  th e sor t  use d 

t o creat e fictiona l  serials ,  nove l  series ,  televisio n melodram a ("soa p operas") ,  an d th e lik e 

involve s a  wid e rang e o f  interestin g A I  problems .  W e introduce d a  story-tellin g program , 

U N I V E R S E,  concentratin g o n it s abilit y  t o creat e realisti c character s [Lebowit z 84 ]  an d a 

scheme fo r  generatin g plo t  outline s usin g plan-lik e units ,  "plo t  fragments "  [Lebowit z 85] .  I n 

thi s paper ,  w e briefl y describ e ou r  mode l  o f  stor y telling ,  showin g ho w U N I V E R S E generate s 

a simpl e piec e o f  a  plo t  outline .  W e the n discus s ho w th e appropriat e wa y t o exten d th e 

progra m i s fo r  i t  t o automaticall y expan d it s knowledg e bas e usin g technique s closel y allie d 

t o explanation-base d learnin g method s (e.g. ,  [DeJon g 83]) .  Thi s discussio n i s base d o n 

analysi s o f  plo t  outline s fro m a  televisio n melodrama . 

The story domain we have selected for UNIVERSE is that of interpersonal melodrama, as 

suc h storie s provid e excellen t  example s o f  narrativ e constructio n tha t  ar e formulai c enoug h 

t o generat e b y computer ,  an d ye t  interestin g enoug h t o hol d th e interes t  o f  reader/viewers . 

Eventually ,  w e expec t  th e progra m t o b e abl e t o generat e connecte d storie s i n natura l 

languag e for m ove r  a  lon g perio d o f  time .  Fo r  th e moment ,  w e ar e concentratin g o n 

generatin g plo t  outlines ,  an d leavin g problem s o f  dialogu e an d low-leve l  even t  generatio n fo r 

later .  A s a n illustratio n o f  th e kin d o f  storie s w e woul d lik e t o generate ,  conside r  th e 

followin g synopsi s o f  event s fro m th e televisio n melodrama .  Day s o f  Ou r  Lives : 

STORYl - Liz was married to Tony. Neither loved the other, and, indeed, Liz 
was i n lov e wit h Neil .  However ,  unknow n t o eithe r  Ton y o r  Neil ,  Stephano , 
Tony' s father ,  wh o wante d Li z t o produc e a  grandso n fo r  him ,  threatene d Li z tha t 
i f  sh e lef t  Tony ,  h e woul d kil l  Neil .  Convince d h e wa s seriou s b y a  bom b 
explodin g nea r  Neil ,  Li z tol d Nei l  tha t  sh e di d no t  lov e him ,  tha t  sh e wa s stil l  i n 
lov e wit h Tony ,  an d tha t  h e shoul d forge t  abou t  her .  Eventually ,  Nei l  wa s 
convince d an d h e marrie d Marie .  S o later ,  whe n Li z wa s finall y fre e fro m Tony , 
Nei l  wa s no t  fre e t o marr y he r  an d thei r  trouble s wen t  on . 

STORYl exemplifies the kind of plot outline we wish to generate at this point in our 
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researc h a s a  precurso r  t o ful l  stor y generation .  Ther e ar e severa l  importan t  point s t o not e 

abou t  thi s example .  First ,  th e interaction s amon g character s ar e quit e complex .  I t  i s 

importan t  tha t  th e behavio r  o f  al l  th e character s mak e sens e i n term s o f  wha t  w e alread y 

kno w abou t  them .  O n th e othe r  hand ,  i t  i s  no t  enoug h tha t  w e simpl y simulat e th e live s 

of  thes e character s (a s i n TALEi-SPI N (Meeha n 76j) ,  sinc e i t  i s  unlikel y tha t  the y woul d 

naturall y d o suc h interestin g thing s o r  tha t  thei r  action s woul d interleav e wit h eac h othe r  s o 

nicely .  Bot h ou r  generatio n schem e an d pla n fo r  generalizin g ne w plo t  fragment s endeavo r 

t o creat e plo t  outline s tha t  ar e believabl e an d ye t  interesting . 

2 The basic UNIVERSE story-telling model 

Stor y tellin g i n U N I V E R S E i s a  plan-base d activit y (although ,  sinc e w e ar e generatin g 

extende d stories ,  th e progra m mus t  "tel l  a s i t  plans") .  I t  i s  base d aroun d a  se t  o f  "plo t 

fragments" ,  whic h ar e initiall y  built-i n b y th e progra m designer ,  tha t  pla y th e sam e rol e a s 

standar d plan s i n plannin g system s suc h a s [Sacerdot i  77 ;  Wilensk y 83] .  W e wil l  discus s i n 

Sectio n 3  ho w th e librar y o f  plo t  fragment s migh t  b e extende d automatically .  Th e plo t 

fragment s provid e narrativ e method s to-achiev e goals .  Wha t  i s crucia l  i s  tha t  th e goal s an d 

plo t  fragment s ar e no t  viewe d a s goal s an d plan s o f  th e character s (althoug h thes e mus t  als o 

be monitored) ,  but ,  instead ,  goal s an d plan s o f  th e autho r  (o r  program ,  i n ou r  case) .  Thi s 

allow s action s tha t  mak e sens e bu t  ye t  ar e no t  necessaril y  wha t  a  character ,  i f  a n 

independen t  agent ,  woul d choos e t o do .  Thi s approac h fit s nicel y wit h wor k i n narrativ e 

theor y suc h a s [Barthe s 77 ;  Ec o 79 ;  Todoro v 77] ,  tha t  ha s influence d th e developmen t  o f 

U N I V E R SE (a s ha s th e A I  wor k o f  [Meeha n 76 ;  Deh n 81 ;  Yazdan i  83]) . 

The plot fragments used by UNIVERSE can span a wide range of levels ~ from very 

general ,  themati c plan s tha t  ma y tak e a  lon g tim e t o carr y out ,  t o plan s fo r  specifi c  actions . 

They ma y includ e step s wit h th e sol e purpos e o f  settin g th e stag e fo r  late r  event s (e.g. , 

dropping-hints) .  Th e mor e genera l  plo t  fragment s ar e muc h lik e th e plo t  unit s i n [Lehner t 

81] ,  suc h a s double-crossing .  Othe r  plo t  fragment s ar e mor e specific ,  suc h a s seductio n o r 

wild-fight ,  bu t  th e rang e o f  th e fragments ,  alon g wit h th e us e o f  man y characters ,  keep s th e 

plo t  outline s interesting .  Befor e startin g a  ne w story ,  U N I V E R S E build s u p a  story-tellin g 

univers e o f  characters ,  keepin g trac k o f  personalit y traits ,  interpersona l  relationship s an d 

goal s fo r  each ,  a s describe d i n [Lebowit z  84] .  Thi s prove s t o b e precisel y th e wa y tha t  som e 

author s wor k i n developin g novels :  creat e a  se t  o f  character s an d develo p th e plo t  fro m 

ther e (se e [Ec o 84]) . 

Figure 1 shows the main features of a typical UNIVERSE plot fragment, forced-marriage. 

I t  involve s a  nast y paren t  (?parent )  forcin g hi s daughter-in-la w (?her )  t o sta y i n a n unhapp y 

marriag e (t o ?husband) ,  preventin g he r  fro m bein g wit h th e perso n sh e reall y love s (?him) , 

roughl y th e plo t  o f  S T O R Y l . 

The first piece of information about the forced-marriage plot fragment is the goal that it 

can b e use d t o achiev e ~  "churn" ,  kee p tw o lover s fro m bein g happy .  Obviousl y thi s goa l 

makes n o sens e fro m th e poin t  o f  vie w o f  th e characters ,  bu t  make s a  grea t  dea l  o f  sens e 

fo r  th e author ,  and ,  indeed ,  i s a  stapl e o f  melodrama .  Th e nex t  piece s o f  informatio n i n 

Figur e 1  ar e a  lis t  o f  th e role s involve d i n th e plo t  fragmen t  an d constraint s upo n them . 

(Generalizatio n o f  th e constraint s wil l  b e a n importan t  par t  o f  expandin g th e plo t  fragmen t 
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PLOT FRAGMEIT:  forced-urrlH e 

GOALS:  (chnr a ?hl B ?her )  {praven t  tho B fro a beli e happ7 > 
TIK E SCALE:  BODth t 
CHARACTERS:  T h U ?he r  Thaibaa d TparM t 
COISTRAIITS :  (hu-haib&n d ?her )  {th e hnsbaa d character ) 

(has-paren t  rhnabaad )  {th e paren t  character ) 
( < (tralt-Taln e ?paren t  'aiceaees )  -S ) 
(feaale-adal t  ?her ) 
(•ale-adul t  ?hlB ) 

SUB-GOALS:  (do-threate n ?parea t  ?he r  'force t  it* )  {threate n Ther ) 
(daap-love r  ?he r  ?hlB )  {hav e ?ne r  dna p This ) 
(vorrT-abon t  ?hiB )  {hat e aoBeon e worr y abon t  Thla ) 
(togethe r  «  This )  {ge t  ?hl B InTolve d wit h soaeon e else ) 
(eliBinat e Tparent )  {ge t  ri d o f  Tparen t  (breakin g threat) ) 
(do-dlTorc e Thi a ?her )  {en d th e nnhapp y carriage ) 
(o r  (chur n ?hi a ?her )  {eithe r  kee p chnrnin g or ) 

(togethe r  ?he r  ?hlB) )  {tr y an d ge t  ?he r  an d ?hl B bac k together ) 
Figur e 1 ;  A  typica l  U N I V E R S E plo t  fragmen t 

library.) For the roles that are not determiaed by the goal, UNIVERSE will find characters 

tha t  fi t  th e constraint s (o r  creat e characters ,  i f  nee d be) . 

Finally, Figure 1 shows the heart of the plot fragment - a series of subgoals (actually, a 

partia l  ordering )  tha t  mus t  b e achieve d t o attai n th e fragment' s goal .  Often ,  a  plo t 

fragmen t  wil l  includ e actua l  plo t  action s t o b e generated ,  bu t  sinc e forced-marriag e b  a 

relativel y hig h leve l  plo t  fragment ,  i t  simpl y spin s of f  th e serie s o f  sub-goal s shown .  Eac h o f 

th e subgoal s i n Figur e 1  ca n potentiall y b e satisfie d b y a  variet y o f  differen t  plo t  fragments , 

leadin g t o a  wid e rang e o f  possibl e stories . 

The basic UNIVERSE story-telling algorithm is relatively simple, relying on the richness of 

it s  plo t  fragmen t  librar y an d characte r  set .  U N I V E R S E maintain s a  precedenc e grap h 

indicatin g th e prerequisite s o f  pendin g autho r  goal s an d plo t  fragments .  Th e progra m select s 

t o pursu e a n autho r  goa l  wit h al l  it s  prerequisite s satisfie d an d a  plo t  fragmen t  t o us e fo r  i t 

(tryin g t o achiev e extr a autho r  goals ,  i f  possible) .  I t  continue s thi s proces s a s lon g a s 

unsatisfie d goal s remain ,  generatin g concret e action s whe n appropriate .  Thi s algorithm ,  muc h 

lik e th e one  use d i n TALE-SPI N (Meeha n 76 )  o r  micro-TALE-SPI N [Schan k an d Riesbec k 

81] ,  bu t  usin g autho r  goals ,  i s  summarize d i n Figur e 2 .  Thi s algorith m ca n lea d t o dea d 

ends ~  branche s o f  disjunctiv e plan s tha t  canno t  b e achieve d ~  but ,  interestingly ,  a s lon g a s 

thi s doe s no t  happe n to o often ,  i t  i s  no t  a  problem ,  bein g muc h lik e th e "re d herrings " 

ofte n introduce d i n televisio n melodrama . 

One of the positive side effects of this algorithm is that as multiple goals are pursued, 

variou s "plo t  lines" ,  i.e. ,  th e pursui t  o f  differen t  hig h leve l  plo t  fragments ,  wil l  becom e 

interleaved .  Thi s i s  importan t  i n th e productio n o f  intricat e plo t  outlines . 

Figure 3 shows a brief run of UNIVERSE. In this example, we have given the program the 

top-leve l  goa l  o f  "churning "  Li z an d Neil' s  relationshi p (e.g. ,  keepin g the m apart )  an d a 

secondar y goa l  o f  gettin g Rene e an d Nei l  together . 

The program trace in Figure 3 (with plot outline output indicated by ">>>") shows the 

expansio n o f  th e forced-marriag e plo t  fragmen t  fo r  th e chur n goal .  Onc e U N I V E R S E ha s 
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Li z become s available) .  I t  pick s th e aeductio n plo t  fragmen t  t o d o thb .  Rathe r  tha n 

pickin g a  seductres s a t  rando m fro m amon g th e character s wit h acceptabl e characteri<;t,ics , 

U N I V E R SE wa s abl e t o satisf y it s secon d goa l  a s a  side-effec t  b y selectin g Rene e a s th e 

seductress .  T h b sor t  o f  opportunisti c plannin g goe s a  lon g wa y toward s achievin g th e 

intricat e interconnection s tha t  exis t  i n mos t  popula r  melodrama . 

3 The next step: Generalizing plot fragments 

We fee l  th e generatio n framewor k outline d i n Sectio n 2  an d describe d mor e full y i n 

[Lebowit z 85] ,  whic h i s abl e t o generat e moderatel y interestin g plo t  outlines ,  provide s a 

good basi s fo r  futur e work .  T o generat e interestin g storie s ove r  th e lon g run ,  i t  wil l  b e 

necessar y fo r  th e progra m t o b e abl e t o automaticall y expan d it s plo t  fragmen t  librar y b y 

creatin g ne w plo t  fragments .  W e ar e studyin g thi s proble m b y lookin g a t  variou s plo t 

outline s fro m Day s o f  Ou r  Uvea .  Fo r  example ,  conside r  S T 0 R Y 2 : 

STORY2 - Hope and Bo were very much in love. However, Bo was involved in 
some dangerou s activitie s an d wa s worrie d abou t  Hope' s safety .  T o protec t  her , 
he tol d Hop e tha t  h e didn' t  lov e her ,  tha t  h e wa s livin g wit h Diane ,  a  childhoo d 
friend ,  an d tha t  sh e shoul d ge t  o n wit h he r  life .  Sh e wa s mor e o r  les s convinced , 
and starte d spendin g a  lo t  o f  tim e wit h Larry ,  th e DA ,  wh o wante d t o marr v 
Hope fo r  politica l  purposes .  Jus t  a s the v wer e abou t  t o b e married .  B o arrived , 
th e dange r  pas t  an d tol d Hop e tha t  h e love d her .  The y ra n of f  together . 
However ,  Maxw e 1  ( a ne w ba d guy) ,  wh o wa s intereste d i n Larry' s career ,  ha d hi s 
goon s captur e Hop e (withou t  Larry' s knowledge )  an d tel l  he r  tha t  sh e wa s t o 
retur n t o Larr y o r  har m woul d com e t o B o an d he r  othe r  friends .  Sh e di d s o 
(afte r  som e o f  Maxwell' s  goon s bea t  u p Bo) ,  an d i n fac t  marrie d Larry ,  convincin g 
Bo sh e n o longe r  care d fo r  him .  Then ,  Megan ,  a  childhoo d lov e o f  Bo' s appeare d 
and tol d hi m sn e onc e bor e hi s child .  W e assum e tha t  whe n Hop e i s finall y fre e o f 
Larry ,  B o wil l  b e entangle d wit h Megan . 

ST0RY2 at first appears rather complex. However, if we look at it closely, we realize that 

i t  i s  reall y tw o sequentia l  plo t  lines ,  eac h quit e simila r  t o S T O R Y l ,  bu t  wit h a  fe w twists . 

Thi s ca n b e see n mor e clearl y i f  w e brea k dow n S T O R Yl  an d th e tw o plo t  line s i n 

S T 0 R Y2 int o sequence s o f  event s displaye d i n parallel .  Thi s i s don e i n Figur e 4 . 

Figure 4 makes clear the similarities among the three plot lines. For example, the first parts 

of  S T O R Yl  an d S T 0 R Y 2 B diffe r  primaril y i n characte r  substitutions .  S T O R Yl  an d 

S T 0 R Y 2 A,  o n th e othe r  hand ,  ar e simila r  a t  a  somewha t  mor e abstrac t  level .  So ,  fo r 

instance ,  th e B  event s i n S T O R Yl  an d S T 0 R Y 2 B involv e a  marriag e an d a n engagement , 

respectively ,  whil e S T 0 R Y 2 A involve s som e sor t  o f  dangerou s activity .  T o recogniz e th e 

similarit y amon g thes e thre e plo t  lines ,  w e hav e t o realiz e tha t  al l  thes e event s pla y th e 

same rol e — the y creat e a  reaso n t o kee p th e lover s apart .  Th e I  events ,  again ,  hav e rathe r 

differen t  action s playin g th e sam e rol e — t o furthe r  thwar t  th e lover s eve n whe n th e prim e 

obstacl e betwee n the m disappears . 

Notice that while all of these three plot lines are quite similar, we cannot hope to generate 

S T 0 R Y 2A o r  S T 0 R Y 2 B fro m th e sam e rathe r  specifi c  plo t  fragmen t  tha t  w e use d t o 

generat e S T O R Yl  (th e forced-marriag e plo t  fragmen t  show n i n Figur e 1 ,  o r  a  somewha t 

more comple x versio n o f  it) ,  forced-marriag e ha s rathe r  specifi c  constraint s an d call s fo r 

rathe r  specifi c  events .  However ,  i n S T 0 R Y 2 B ,  instea d o f  a n over t  threa t  fro m th e woman' s 
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Pic k a  goa l  wit h n o missin g pre-condition s 

Pick a plot fragment for that goal 

(achievin g extr a goals ,  i f  possible ) 

"Execute" the plot fragment 

(generatin g plo t  action s an d addin g n e w goal s t o th e goa l  graph ) 

Repea t 

Figur e 2 :  Th e basi c U N I V E R S E story-tellin g algorith m 

*(t«ll '(((chnrn lli nell) (together renee nell)))) 

workin g o n goa l  — (CHDRI  LI Z lEIL ) 
Severa l  plan s t o choos e fro a FORCED-MARRIAGE LOTERS-FIGH T JOB-PROBLEM 
— asin g pla n FORCED-MARRIAGE 

workin g o n goa l  — (DO-THREATEI  STEPHAI O L R 'forge t  it* )  — asln g pla n THREATEI 

> » STEPHAI O threaten s LIZ :  'forge t  it * 

workin g o n goa l  — (DUMP-LOTER LI Z lEIL )  ~  usin g pla n BREAK-UP 

> » LI Z tell s lEI L sh e doesn' t  lov e hi a 

workin g o n goa l  — (fORRT-ABOO T lEIL )  — nsin g pla n BE-COICERIE D 
Possibl e candidate s — MARLEI A JULI E DOUG ROMAI  DOI  CHRI S KATL A 
Usin g MARLEI A fo r  WORRIER 

> » MARLEI A i s worrie d abou t  lEI L 

workin g o n goa l  — (TOGETHER •  lEIL ) 
Severa l  plan s t o choos e fro a SEDUCTIOI  DRUIKEI-SIEAK-I I  STMPATHETIC-UIIO I  JOB-TOGETHER 
Possibl e candidate s — DAPHI E REIE E 
Usin g REIE E fo r  SEDUCER 

» > REIE E sednce s lEI L 

workin g o n goa l  — (ELIHIIAT E STEPHAIO) 
Severa l  plan s t o choos e fro a ATTEMPTED-MURDQi  EXPOSE 
— usin g pla n ATTEMPTED-MURDER 
Usin g ALE X fo r  KILLE R 

> » ALE X trie s t o kil l  STEPHAI O 

workin g o n goa l  — (DO-DIVORC E TOI T LIZ )  — usin g pla n DIVORCE 

> » LI Z an d TOI T go t  divorce d 

workin g o n goa l  — (TOGETHER LI Z lEIL ) 
no acceptabl e plan s 

Figur e 3 :  Generatin g a  simpl e plo t  outlin e 

selected this plot fragment, each of the subgoals is pursued in turn. As it happens, in this 

exampl e eac h subgoa l  ca n b e achieve d b y a  singl e plo t  fragment .  I n a  large r  example ,  o f 

course ,  som e o f  thes e subgoal s woul d lea d t o furthe r  expansio n o f  subgoals ,  whic h migh t 

intertwin e wit h eac h other . 

An interesting point in Figure 3 comes when UNIVERSE tries to satisfy the (together * neil) 

goal ,  e.g. ,  ge t  Nei l  involve d wit h someon e (s o tha t  h e wil l  b e entangle d romanticall y whe n 
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S T O R Yl 

A Lix loved Neil 

B Liz was married to 
Ton y 

C Stephan o wante d Li z 
marrie d t o Ton y 

D Stephan o tol d Li z 
i f  sh e lef t  Ton y 
he woul d hur t 
Nei l 

E Stephano had Neil 
hur t  i n a  b o m b 
explosio n 

F Liz told Neil she 
didn' t  lov e hi m 

G Liz stayed with Tony 

H Neil believed her 

I Neil married Marie 

J Li z eventuall y go t 
fre e o f  Stephano , 
but  could n t  b e 
wit h Nei l  becaus e 
he wa s ̂marrie d 
t o Mari e 

K Still later, Liz was 
abl e t o marr y Nei l 

S T O R Y 2A 

Bo loved Hope 

Bo was involved in 
activit y tha t  coul d 
endange r  Hop e 

Bo tol d Hop e h e didn' t 
lov e he r 

Bo lived with Diane 

Hope believed him 

Hope got involved with 
Larr y an d wa s abou t 
t o marr y hi m 

S T O R Y 2B 

Hope loved Bo 

Hope was engaged 
t o marr y Larr y 

Maxwel l  wante d 
Hope marrie d t o 
Larr y 

Maxwell told Hope, 
indirectly ,  i f  sh e 
didn' t  marr y Larry , 
he woul d hur t  B o 

Maxwell had Bo 
beat  u p 

Hope tol d B o sh e 
didn' t  lov e hi m 

Hope married Larry 

Bo believed her 

Bo discovered Megan 
had ha d hi s chil d 

??? 

Bo' s dange r  passed , 
and B o an d Hop e ra n 
of f  togethe r 

Figure 4: Three similar plot outlines 

father-in-la w ther e i s a  cover t  threa t  fro m th e dange r  B o i s in .  W e could ,  however ,  hop e t o 

deriv e fro m forced-marriag e a  mor e genera l  plo t  fragmen t  tha t  woul d produc e STORY2 . 

Based on this sort of analysis of existing melodramatic plot outlines, we propose to 

automaticall y augmen t  UNIVERSE' S librar y o f  plo t  fragment s b y generalizin g existin g plo t 

fragments .  I n genera l  terms ,  w e ca n easil y se e ho w thi s coul d lea d t o th e productio n o f 

ST0RY2A an d ST0RY2B .  Th e forced-marriag e plo t  fragmen t  coul d b e generalize d int o a 

"coerc e int o stayin g ou t  o f  a  relationship "  plo t  fragmen t  wher e even t  B  involve d a 

competin g goal ,  ste p D  a  threa t  (optional) ,  ste p G  a  competin g relationshi p an d s o forth . 

An alternate ,  an d ultimatel y quit e similar ,  metho d woul d b e t o tel l  ne w storie s b y direc t 
modificatio n o f  storie s tol d previously ,  withou t  goin g throug h generalizin g plo t  fragments . 
Generalizin g ne w plo t  fragment s fit s  bette r  int o th e UNIVERS E scheme . 
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The n thi s plo t  fragmen t  coul d b e instantiate d int o eithe r  S T 0 R Y 2 A o r  S T 0 R Y 2 B (o r  bac k 

int o S T O R Y l ) . 

The main process of generalization is simply a relaxation of the constraints upon the role 

filler s fo r  a  give n plo t  fragmen t  alon g wit h modificatio n o f  th e remainde r  o f  th e plo t 

fragmen t  t o accep t  an y rol e fille r  withi n th e generalization .  So ,  fo r  example ,  instea d o f 

requirin g a  marrie d coupl e i n forced-marriage ,  w e migh t  hav e U N I V E R S E jus t  loo k fo r  an y 

sor t  o f  a  normall y positiv e relationship .  Variou s detail s wil l  b e adde d t o th e action s an d 

sub-goal s dependin g o n ho w th e plo t  fragmen t  i s instantiated . 

While it is easy to simply generalize the role constraints (in fact, we have implemented such 

generalization) ,  i t  i s  obviousl y no t  acceptabl e fo r  suc h generalizatio n t o b e arbitrar y (o r  els e 

we woul d jus t  generaliz e al l  rol e filler s t o "person") .  W e mus t  conside r  tw o issues ;  1 ) 

keepin g th e generalize d plo t  fragment s believabl e an d 2 )  makin g sur e the y stil l  generat e 

interestin g stories . 

We feel that the maintenance of believability will be accomplished through processing much 

lik e th e explanation-base d learnin g method s o f  (DeJon g 83] .  Th e basi c ide a i s tha t  w e woul d 

buil d u p a  causa l  analysi s o f  a  plo t  fragment ,  an d the n generaliz e i t  i n variou s way s suc h 

tha t  th e analysi s stil l  holds ,  a s don e i n [DeJon g 83 ]  t o buil d u p ne w stor y understandin g 

schemata .  Usin g th e causa l  analysis ,  buil t  u p i n way s suc h a s thos e describe d i n (Schan k 

and Abelso n 77] ,  w e ca n determin e variou s way s tha t  a  plo t  fragmen t  ca n b e generalize d 

whil e maintainin g tha t  sam e causa l  explanation .  So ,  fo r  example ,  i n th e forced-marriag e 

plo t  fragment ,  w e migh t  b e abl e t o generaliz e th e relatio n tha t  on e participan t  i s bein g 

force d int o fro m a  marriag e t o an y permanen t  relationshi p (e.g. ,  "livin g together") ,  bu t  no t 

int o a  les s persona l  relationship ,  lik e "roommates" ,  a s tha t  woul d undermin e th e causa l 

explanatio n fo r  th e plo t  fragment . 

There are two primary ways in which our generalization methods differ from the 

explanation-base d learnin g o f  (DeJon g 83] .  Bot h o f  thes e difference s addres s th e secon d o f 

our  concern s -  tha t  th e generalize d plo t  fragment s stil l  yiel d interestin g stories .  W e propos e 

1)  tha t  autho r  goal s b e include d i n th e explanation s o f  th e plo t  fragment s an d 2 )  tha t  w e 

not  generaliz e plo t  fragment s a s fa r  a s possibl e al l  a t  once . 

Inclusion of author goals in the causal analysis is crucial. In many cases, it will be 

impossibl e t o analyz e a  plo t  fragmen t  withou t  considerin g suc h goals .  Fo r  example ,  i n 

forced-marriage ,  th e onl y rational e fo r  gettin g th e jilte d love r  involve d wit h anothe r  perso n 

i s t o satisf y a n autho r  goa l  o f  complicatin g th e situation .  Th e character s woul d certainl y 

not  wan t  thi s t o happen ,  particularl y i f  the y kne w th e origina l  relationshi p woul d becom e 

feasibl e again .  Eve n whe n i t  i s  possibl e t o analyz e a  plo t  fragmen t  base d o n characte r 

goals ,  i t  i s  likel y tha t  onl y th e consideratio n o f  autho r  goal s wil l  inhibi t  over-generalization . 

So,  continuin g ou r  forced-marriag e example ,  w e migh t  imagin e a  generalizatio n tha t  make s 

real-worl d sens e i f  th e mai n character s merel y like ,  no t  love ,  eac h other .  However ,  suc h a 

2 
Ther e ha s bee n considerabl e othe r  wor k int o explanation-base d learnin g (se e [Michalsk i  e t 

al .  83]) .  However ,  DeJong' s stor y understandin g domai n i s mos t  closel y relate d t o ou r  work . 
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plo t  fragmeo t  i s unlikel y t o produc e interestin g stories ,  a s i t  wil l  no t  furthe r  autho r  goal s 

tha t  revolv e aroun d intens e relationships . 

Our second point is that we do not wish to generalize plot fragments as far as possible. It 

i s  unlikel y tha t  w e wil l  b e abl e t o analyz e plo t  fragment s i n enoug h detai l  t o full y 

understan d th e "flavor "  tha t  the y provide .  W e wil l  maintai n th e flavo r  o f  th e initia l 

fragment s b y onl y generalizin g som e o f  th e feature s o f  eac h plo t  fragmen t  a t  a  time .  Thi s 

wil l  hel p bot h b y simplifyin g th e histantiatio n proces s (a s ther e wil l  b e fewe r  degree s o f 

freedo m fo r  th e variou s rol e fillers )  an d wil l  maintai n mos t  o f  th e interestin g aspect s o f  th e 

plo t  fragments .  Th e richnes s o f  th e storie s tha t  w e ar e lookin g fo r  come s fro m instantiatin g 

th e generalize d plo t  fragment s wit h a  variet y o f  differen t  rol e fillers .  Th e choic e o f  eac h 

rol e fille r  ca n the n lea d t o interestin g change s require d t o kee p th e stor y consisten t  (th e 

determinatio n o f  which ,  incidentally ,  ca n als o mak e us e o f  th e causa l  analysi s neede d fo r 

generalization) . 

Even small generalizations of the plot, fragments will add considerable richness to 

universe' s stories .  Discoverin g tha t  forced-marriag e "works "  i f  th e outsid e threa t  come s 

t o achiev e politica l  goal s rathe r  tha n desir e fo r  a  grandchild ,  o r  tha t  i t  wil l  wor k i f  th e 

threa t  i s mad e t o th e man ,  no t  th e woman ,  wil l  expan d th e utilit y  o f  th e plo t  fragment . 

Such generalizatio n is-wel l  withi n th e scop e o f  curren t  explanation-base d learnin g methods . 

As a partial illustration of generalizing plot fragments, we have developed a simple module 

t o generaliz e eoEstraint s withou t  regar d t o underlyin g causalit y (whic h must ,  o f  course ,  b e 

considere d eventually) .  Figur e 5  show s th e generalize d constraint s fo r  forced-marriage .  W e 

can se e tha t  th e requiremen t  fo r  th e femal e love r  t o hav e a  husban d wit h a  nast y paren t 

has bee n generalize d int o a  requiremen t  fo r  on e love r  t o hav e a  spous e wit h a  nast y parent . 

The requiremen t  fo r  opposit e se x lover s ha s als o bee n relaxed .  Thi s give s u s a  plo t 

fragmen t  tha t  ca n describ e pressur e o n eithe r  sid e o f  a  opposit e o r  sam e se x relationshi p 

(give n prope r  definitio n o f  th e predicat e "has-spouse") .  Not e tha t  th e name s o f  th e rol e 

filler s (e.g. ,  ?him ,  ?her )  ar e no w rathe r  misleading .  Th e leve l  o f  nastines s neede d b y th e 

paren t  ha s als o bee n relaxed . 

COISTRAIITS :  (ha«-tpons e ?her )  {instea d o f  haa-hnibaad } 
(has-paren t  rhnsbaad ) 
( < (tralt-va l  fparea t  'aiceaess )  0 ) 
(adnl t  ?her )  <init«a d o f  feule-adnlt ) 
(adal t  ?hlB )  {Isitos d o f  aale-adilt > 

Figur e 5 :  Generalize d constraint s fo r  forced-marriag e 

Figur e 6  show s ho w th e generalize d versio n o f  forced-marriage ,  forced-marriage0 ,  ca n b e 

used b y U N I V E R S E .  W h e n w e as k th e progra m t o "churn "  a  relationshi p betwee n Davi d 

and Renee ,  i t  ca n us e th e generalize d plo t  fragment ,  sinc e David' s wife' s fathe r  (Alex )  i s 

nast y enoug h t o threate n David .  Th e origina l  forced-marriag e woul d no t  b e applicabl e sinc e 

Renee doe s no t  hav e a  nast y father-in-law .  Afte r  th e selectio n o f  forced-marriageO , 

processin g proceed s muc h a s i n Figur e 3 .  I t  i s  wort h reiteratin g tha t  th e plausibilit y  o f 

forced-marriage O i s somewha t  fortuitous ,  sinc e w e hav e no t  implemente d th e causa l  analysi s 

tha t  wil l  ultimatel y b e necessary . 
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•(tal l  '(((chvr n daTl d renee))) ) 

workin g o n gon l  — (CHURI  DATI D REIEE ) 
— usin g pla n FORCED-MARRIAGEO {FORCED-MARRIAGE wit h generalize d conftmlnte ) 

workin g o n goa l  — (DO-THREATEI  ALE X DA?I D 'forge t  it* )  — ntin g pla n THREATEI 

> » A i a threaten i  DAVID :  'forge t  it * 

workin g o n goa l  — (DDICP-LOTE R DATI D REIEE )  ~  u in g pla n RREAK-UP 

> » DATI D tell f  REIE E h e doesn' t  lov e he r 

workin g o n goa l  ~  (lORRT-ABOD T REIEE )  — ailn g pla n BE-COICEXIQ ) 
Possibl e candidate s ~  MARLEI A JULI E DOUG ROMAI  DOI  CHRI S EAT U 
Usin g MARLEI A fo r  lORRIE R 

> » MARLEI A i s worrie d abou t  REIE E 

workin g o n goa l  — (TOGETHER •  REIEE )  ~  nsin g pla n SEDUCTIOI 

> » REIE E sednce s ROMAI 

workin g o n goa l  ~  (ELIMIIAT E ALEX ) 
Serera l  plan s t o choos e fro a ATTEMPTED-MURDEB OPOSE 
Usin g STEPHAI O fo r  KILLE R 

> » STEPHAI O trie s t o kil l  ALE X 

Figur e 8 i  Usin g a  plo t  fragmen t  wit h generalize d constraint s 

4 C o n c l u s i o n 

Ther e ar e man y area s lef t  t o explor e befor e ou r  generalizatio n method s ca n b e full y 

implemente d - -  whe n t o generaliz e a  plo t  fragment ,  decidin g exactl y ho w muc h t o generalize , 

and usin g a  casua l  explanatio n t o adjus t  detail s o f  th e plo t  fragment ,  fo r  example . 

However ,  w e fee l  tha t  thi s kin d o f  explanation-base d generalizatio n o f  plo t  fragments ,  i n 

conjunctio n wit h th e basi c story-tellin g method s w e hav e developed ,  wil l  lea d t o dynami c 

system s tha t  ca n generat e wid e range s o f  interestin g plo t  outlines .  W h e n couple d wit h th e 

appropriat e natura l  languag e generatio n techniques ,  suc h system s wil l  produc e interestin g an d 

excitin g stories ,  a s wel l  a s hel p u s lear n a  grea t  dea l  abou t  man y area s o f  cognitiv e 

processing . 
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