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Themati c Knowledge ,  Episodi c Memor y an d 

Analog y i n M INSTREL ,  a  Stor y Inventio n Syste m • 
Scot t  R .  Turne r 
Michae l  G .  Dye r 

Artificia l  Intejligeac e Laborator y 
Compute r  Scienc e Departmen t 

Universit y o f  Californi a 
Los Angeles ,  C A 9002 4 

Abstract 

This paper examines the process of storytelling and 
stor y invention .  I t  focuse s o n th e us e o f  themes ,  ep -
isodi c memory ,  analogica l  mappings ,  plannin g an d 
literar y goals .  A  computationa l  mode l  o f  storytellin g 
i s presente d an d it s  implementatio n a s th e progra m 
M I N S T R EL i s discussed .  M I N S T R E L contain s a n ep -
isodi c memor y o f  storie s an d theme s an d use s thes e 
memorie s alon g wit h knowledg e abou t  th e worl d o f 
Kin g Arthur' s knight s t o inven t  interestin g ne w 
stories . 

Introduction 

Thi s pape r  i s a n overvie w o f  th e M I N S T R E L project . 
M I N S T R EL i s a  compute r  progra m (unde r  develop -
ment )  tha t  model s huma n story-tellin g behavior . 
M I N S T R EL tell s storie s i n th e Kin g Arthu r  domain . 

Previou s W o r k 

Meehan' s T A L E S P I N progra m [Meeha n 76 ]  tol d 
storie s abou t  th e live s o f  simpl e woodlan d creatures . 
The thrus t  o f  T A L E S P I N wa s planning ;  th e proces s 
of  tellin g a  stor y involve d givin g som e characte r  a 
goal  an d the n watchin g th e developmen t  o f  a  pla n t o 
solv e tha t  g02d .  I n thi s exampl e fro m [Meeha n 76] , 
Joh n Bea r  ha s bee n give n som e initia l  knowledg e 
abou t  th e worl d an d a  goa l  t o satisf y hi s  hunger . 
The resultin g story : 

John Bear is somewhat hungry. John 
Bear  want s t o ge t  som e berries .  Joh n 
Bear  want s t o ge t  nea r  th e blueberries . 
Joh n Bea r  walk s fro m a  cav e entranc e 
t o th e bus h b y goin g throug h a  pas s 
throug h a  vaUe y throug h a  meadow . 
Joh n Bea r  take s th e blueberries .  Joh n 
Bear  eat s th e blueberries .  Th e blueber -
rie s ar e gone .  Joh n Bea r  i s no t  ver y 
hungry . 

This story illustrates the strengths and weaknesses of 
T A L E S P I N.  First ,  th e stor y i s  ver y believabl e an d 
logicall y consistent .  Thi s i s  a  reflectio n o f 

TALESPIN' s stron g plannin g componen t  an d illus -
trate s (a t  leas t  intuitively )  tha t  plannin g i s a n impor -
tan t  componen t  o f  storytelling .  O n th e othe r  hand , 
th e stor y seem s pointles s an d somewha t  borin g be -
caus e T A L E S P I N i s a  planne r  operatin g o n th e leve l 
of  characte r  plannin g an d no t  a t  an y highe r  level . 
(Meeha n realize d thi s an d adde d a  componen t  tha t 
force d th e stor y t o foUo w a  pre-canne d template. )  S o 
an interestin g negativ e resul t  o f  Meehao' s wor k wa s 
tha t  stor y inventio n base d o n plannin g coul d no t 
produc e interestin g o r  memorabl e stories ,  thu s re -
quirin g a n a d hoc ,  pre-canne d template .  Thi s resul t 
showe d tha t  a  genera l  theor y o f  themes ,  moral s o r 
interestin g situation s i s needed . 

Story Themes 

What is a story theme and what makes them in-
terestin g t o th e reader ? Dye r  [Dye r  198 ^  pointe d 
out  tha t  on e clas s o f  theme s (o r  morals )  consis t  o f 
plannin g advic e an d som e explanatio n fo r  it s  v^idi -
ty ,  ofte n provide d i n term s o f  th e negativ e conse -
quence s tha t  resul t  whe n th e advic e i s no t  followed . 
I n "Th e Fo x an d th e Cro w "  th e them e i s  "Don' t 
trus t  flatterers";  thi s say s t o avoi d assumin g a  goa l 
at  th e behes t  o f  someon e els e i f  the y d o s o b y ap -
pealin g t o som e face t  o f  yo u i n a n exaggerate d way . 
Some example s o f  stor y theme s are : 

1.  "B e kin d t o strangers" : 
benefi t  others . 

Choos e plan s tha t 

*  Th e wor k reporte d her e wa s supporte d i n par t  b y a 
gran t  fro m th e Kec k Foundation .  Th e first  autho r 
was als o supporte d i n par t  b y a  fellowshi p awarde d 
by Hewlet t  Packar d i n conjunctio n wit h th e A E A . 

POOR W O M AN AN D TH E PRINC E 

A n old ,  poo r  woma n finds  a  strange r  wh o ha s 
been robbe d an d beaten .  Sh e nurse s hi m back\t o 
healt h an d discover s tha t  h e i s a  prince ,  an d th e 
i s richl y rewarded . 

2. "Never say die:" Don't abandon goals when no 
solutio n i s apparent . 

CANCER CURE 

Etha n suffere d fro m termina l  cance r  an d wa s ir t 
constan t  pain .  Th e doctor s sai d h e migh t  liv e 
anothe r  si x months ,  bu t  h e despaire d an d decide d 
t o commi t  suicide .  H e wen t  dow n t o th e drug -
stor e t o bu y som e poiso n an d whe n h e go t  ther e 
th e druggis t  tol d hi m tha t  a  ne w miracl e dru g ha d 
jus t  bee n discovere d tha t  woul d cur e hi s cancer . 

Story themes cover a broad range of planning advice 
at  man y levels .  I f  w e assum e tha t  thes e stor y 
theme s aris e fro m a  knowledg e structur e th e autho r 
posseses ,  the n wha t  ca n w e sa y abou t  thes e struc -
tures ? 

Dyer  [Dye r  1983 ]  suggeste d Themati c Abstractio n 
Unit s (TAUs )  a s a  knowledg e structur e t o represen t 
themati c knowledge .  T A U s ar e characterize d b y ad -
ages an d represen t  plannin g advic e tha t  ca n b e 
couche d eithe r  a s a  typica l  plannin g failur e (i.e. , 
"Throwin g goo d mone y afte r  bad" )  o r  a s a  rul e fo r 
makin g a  choic e durin g plannin g (i.e. ,  "Don' t  thro w 
rock s i f  yo u liv e i n a  glas s house.") . 
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The theor y o f  T A U s ha s tw o parts .  Th e first  say s 
tha t  T A U s represen t  importan t  plannin g advice . 
The theme s presente d abov e represen t  rule s tha t  ca n 
appl y a t  variou s point s i n th e plannin g process .  Fo r 
instance ,  "Neve r  sa y die "  i s advic e t o th e mechan -
is m tha t  decide s whe n t o extinguis h goals .  Knowin g 
t o kee p a  goa l  aliv e eve n i n th e fac e o f  a  lac k o f 
plan s ma y avoi d a  failure .  Thu s thes e theme s als o 
deal  wit h avoidin g pla n failures . 

The second part of the theory of TAUs claims that 
T A Us organiz e episodi c memor y s o tha t  a n episod e 
containin g a  T A U i s likel y t o caus e a  remindin g o f  a 
relate d episod e tha t  contain s th e sam e TAU .  Fo r  in -
stance ,  th e stor y : 

FELLOWSHIP 

John realized that he only had money for two more 
quarter s o f  college ,  an d decide d t o dro p ou t  immedi -
atel y t o loo k fo r  a  job .  H e wen t  t o Murph y Hal l  t o fil l 
out  th e prope r  form s an d discovere d tha t  h e ha d bee n 
awarde d a  fellowship . 

tends to remind people of the previous story, 
" C A N C ER C U R E"  becaus e the y bot h embod y th e 
same T A U . 

MINSTREL 

Inspiration: "Every good play must have a well for-
mulate d premise .  " — Lajo s Egr i  [Egr i  1960 ] 

How does an author decide upon a theme in the first 
place ? Ho w doe s a  them e com e t o mind ? Ofte n th e 
selectio n i s base d upo n a n interactio n betwee n th e 
author' s value s an d hi s persona l  experiences .  W e be -
liev e tha t  th e autho r  recall s a n episod e fro m memor y 
and it s relate d them e an d use s thi s a s th e basi s fo r  a 
story .  Thi s recal l  i s  base d o n th e man y input s a n 
autho r  has :  hi s immediat e goals ,  th e environmen t 
aroun d him ,  thing s h e ha s latel y bee n told ,  an d s o 
on. 

MINSTREL models this behavior by accepting as in-
put  conceptualization s whic h ar e the n use d t o inde x 
memory.  I f  th e conceptualizatio n recall s a n episod e 
wit h a  relate d TAU ,  the n thi s i s use d t o star t  th e 
stor y tellin g process .  I f  not ,  the n MINSTREL await s 
more input . 

Tlie Um of Tiieme in Plotting 

Once a theme has been selected, how is it used to 
guid e th e stor y tellin g process ? Th e them e o f  a  stor y 
i s instantiate d i n th e event s tha t  mak e u p th e stor y 
(th e plot) .  Some o f  thes e event s ar e ver y crucia l  t o 
th e theme ,  other s ar e les s importan t  o r  entirel y ir -
relevant .  Th e them e i s use d t o buil d th e initia l 
skeleto n o f  event s fo r  th e story .  Ho w i s thi s derive d 
fro m th e theme ? 

One way to derive a skeleton plot from a theme is to 
buil d it .  A  them e o f  th e for m "Plannin g behavio r  X 
i s good "  lend s itsel f  t o a  plo t  o f  th e form : 

1. Give character A behavior X. Have character A 

use behavio r  X  i n goal/pla n situatio n G .  Hav e 
characte r  A  receiv e som e goo d effec t  a s a  resul t 
ofG . 

This scheme has a number of problems. First, it 
produce s a  limite d numbe r  o f  plots ,  an d make s learn -
in g ne w plot s ver y difficult . 

Second, the plot as built by these rules is too gen-
eral .  Fillin g i n suc h a  plo t  require s "guessing "  ap -
propriat e behaviors ,  roles ,  etc. ,  t o fill  i n th e plot . 

Finally, it creates some difficult planning problems. 
Give n som e behavio r  X  (i.e. ,  "Neve r  sa y die "  -  don' t 
abando n goal s whe n ou t  o f  plans) ,  generatin g a  si -
tuatio n tha t  require s thi s behavio r  i s a  potentiall y 
expensiv e proble m sinc e i t  involve s undirecte d searc h 
throug h a  larg e spaur e o f  goals ,  plan s an d worl d 
knowledge .  A  bette r  metho d fo r  derivin g a  skeleta l 
plo t  fro m a  them e i s t o recal l  a  stor y involvin g th e 
same them e an d borro w th e plo t  (o r  plo t  elements ) 
fro m it . 

The Role of Eplaodlc Memory in Plotting 

At  the time the author is searching for a plot, he has 
availabl e t o hi m hi s theme ,  hi s initia l  inputs ,  an d a t 
leas t  on e recalle d episod e (th e on e tha t  prompte d th e 
theme) .  Thi s materia l  ma y b e enoug h t o provid e 
hi m wit h furthe r  remindings .  Eve n i f  i t  doe s not ,  h e 
has on e episod e t o borro w a  plo t  from . 

This method avoids the above objections to plot 
rules .  Th e numbe r  o f  plot s i s limite d onl y b y th e 
number  o f  relevan t  remindings ,  th e episode s recalle d 
provid e a  grea t  dea l  o f  materia l  fo r  late r  us e b y th e 
stor y teller ,  th e plannin g proble m i s alread y solve d 
and ne w plot s ca n b e learne d b y generalizin g an d 
mutatin g th e recalle d episodes .  Give n a n episod e 
tha t  illustrate s th e theme ,  borrowin g a  plo t  fro m th e 
episod e involve s mappin g th e piece s o f  th e episod e 
int o th e stor y domain . 

Plotting Througli Analogical Mapping* 

There are two facets to this analogicsJ process. 
First ,  w e mus t  maintai n ou r  stor y knowledg e 
throug h th e mapping .  Tha t  is ,  w e mus t  remembe r 
how th e element s o f  th e episod e relat e t o an d exem -
plif y th e theme .  Secondly ,  w e mus t  ma p worl d 
feature s o f  th e recalle d episod e int o ou r  stor y 
domain . 

Maintaining the story knowledge can be done by re-
tainin g th e hig h leve l  memor y structure s (suc h a s 
TAUs)  tha t  inde x th e remembere d episode .  Main -
tainin g th e T A U throug h th e mappin g retain s th e 
abstrac t  knowledg e abou t  th e them e tha t  i s embo -
die d i n th e episode .  Throug h th e T A U w e ca n iden -
tif y importan t  component s o f  th e theme ,  suc h a s th e 
plannin g failur e an d th e negativ e consequence . 

Performing an analogy on world features requires 
recognizin g element s o f  th e episod e i n term s o f  thei r 
functions ,  an d mappin g thes e int o element s wit h 
equivalen t  function s i n th e ne w domain .  Thus ,  a  C2i r 
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m a  20t h centur y stor y migh t  m a p int o a  chario t  i n 
th e medieva l  domai n becaus e the y bot h functio n a 
vehicles ,  an d a  jo b intervie w migh t  m a p int o a n au -
dienc e wit h th e king ,  becaus e the y bot h ar e example s 
of  socia l  interaction s wit h a  possibl e socia l  superior . 

From Plotting to Story 

Given a theme and an initial plot, what more is left 
t o d o befor e w e hav e a  story ? On e tas k lef t  i s  flesh-
in g ou t  th e plot .  A  characte r  a t  thi s stag e migh t  b e 
represente d a s a  rol e (i.e. ,  K N I G H T )  an d hav e n o 
othe r  features . 

Instantiating features of a plot requires planning and 
worl d knowledge .  Suppose ,  fo r  example ,  tha t  w e 
need t o develo p a  situatio n wher e ou r  mai n charac -
ter ,  a  K N I G H T ,  face s a  physica l  risk .  Usin g ou r 
worl d knowledg e abou t  K N I G H T s w e conside r  som e 
typica l  KNIGHT- l y plan s tha t  ca n resul t  i n physica l 
damage,  namely ,  fighting  a  monster . 

Author-level GoaU 

Another task at this stage of inventing a story is 
fulfillin g author-leve l  goab .  Th e importanc e o f 
author-leve l  goal s t o storytellin g ha s aJread y bee n 
pointe d ou t  b y Deb n [Deh n 1981] .  Author-leve l 
goal s embod y "goo d writin g techniques, "  goal s lik e 
buildin g suspense ,  characte r  development ,  creatin g 
pathos ,  etc .  Ther e ar e tw o facet s t o suc h goals . 
First ,  w e mus t  kno w whe n t o activat e thes e goals . 
Second ,  w e mus t  hav e som e technique s o r  plan s fo r 
achievin g them . 

MINSTREL looks at a class of author-level goals that 
ar e intende d t o creat e a n emotiona l  respons e i n th e 
reader .  O n e exampl e o f  thi s kin d o f  goa l  i s  creatin g 
suspense .  M I N S T R E L ha s th e followin g rule s tha t  in -
dicat e whe n i t  i s  usefu l  t o tr y an d creat e suspense : 

I .  W h e n yo u ar e developin g a  scen e i n whic h a 
characte r  i s abou t  t o achiev e a  solutio n t o a 
crisi s goal . 

2.  W h e n yo u ar e developin g a  scen e i n whic h a 
characte r  i s a t  physica l  risk . 

3.  W h e n yo u ar e developin g a  scen e i n whic h tw o 
character s hav e competin g goals . 

There are two ways to increase the drama or 
suspens e o f  a  scene .  Th e first  i s  b y increasin g th e 
importanc e o f  th e mai n character' s goa l  i n tha t 
scene .  Th e secon d i s b y increasin g th e reader' s anti -
cipatio n o f  th e solutio n t o th e goal . 

Increasin g th e goa l  importance : 

1. Make the goal more important to the main char-
acter . 

2.  Creat e goa l  conflicts . 
3.  Increas e th e reward s an d punishments . 

Increasing the reader's anticipation: 

1.  Eliminat e favorabl e solution s t o th e goal . 
2.  Mak e th e mai n characte r  us e a  dangerou s plan . 
3.  Inser t  a  secondar y inciden t  betwee n th e assump -

tio n o f  th e goa l  an d it s conclusion . 
4.  Mak e th e goa l  importan t  t o th e reader . 

Above we showed bow a scene witk a KNIGHT 
fighting  a  monste r  migh t  aris e whe n w e neede d th e 
K N I G HT t o b e a t  physica l  risk .  W h e n thi s scen e i s 
created ,  th e suspens e rule s fire  (i t  i s  a  scen e involv -
in g physica l  risk )  an d suspens e technique s ar e ap -
plie d t o mak e th e scen e mor e dramatic .  Fo r  ia -
stauice ,  i f  th e techniqu e "Inser t  a  secondar y in -
cident "  wa s used ,  th e K N I G H T woul d los e hi s swor d 
i n th e mids t  o f  th e battle ,  forcin g hi m t o suddenl y 
scrambl e fo r  anothe r  weapon . 

A Control Structure for Storytelling 

To this point we have discussed the process of sto-
rytellin g a s a  linea r  one :  discove r  a  theme ,  buil d a 
plot ,  flesh  ou t  th e plot ,  fulfil l  literar y goals .  Th e sto -
rytellin g proces s i s no t  a t  al l  linear . 

To see why this is, consider the example above 
wher e w e constructe d a  scen e wit h a  K N I G 1 | T 
fighting  a  monste r  i n th e cours e o f  fleshing  ou t 
anothe r  scene .  Constructin g thi s fight  scen e woul d 
caus e u s t o b e reminde d o f  othe r  memorabl e fight 
scenes .  Thi s remindin g bring s wit h i t  a  wealt h o f 
imager y tha t  ca n b e use d t o furthe r  flesh  ou t  th e 
curren t  fight  scene ,  an d i t  m a y als o recal l  a  ne w 
them e an d plot .  Suddenl y th e author ,  concerne d 
wit h fleshing  ou t  a  scene ,  ha s becom e reminde d o f 
anothe r  story ,  an d finds  himsel f  thinkin g abou t  th e 
them e an d plo t  o f  tha t  story .  H e ha s suddenl y shift -
ed bac k t o th e stag e o f  storytellin g concerne d wit h 
them e an d plot . 

H ow i s thi s situatio n t o b e handle d i n a  storytellin g 
program ? Thes e reminding s ar e th e essenc e o f 
creativity ;  wha t  w e woul d lik e t o d o i s j u m p fro m 
concer n t o concer n a s the y arise .  Thi s suggest s a 
tas k agenda-styl e contro l  mechanism .  Thi s i s ver y 
simila r  t o th e agend a mechanis m Lena t  use d i n hi s 
A M progra m [Least t  1976] .  I t  i s  ver y interestin g tha t 
tw o program s concerne d wit h creativit y i n vastl y 
differen t  domain s shoul d us e th e sam e contro l  struc -
ture ,  an d i t  i s  likel y tha t  thi s reflect s somethin g im -
portan t  abou t  th e natur e o f  creativity .  Th e abilit y 
t o b e interrupte d wit h fortuitiou s reminding s an d th e 
abilit y  t o b e abl e t o reac t  t o thi s b y jumpin g fro m 
tas k t o task ,  leve l  t o level ,  seem s t o b e crucia l  t o 
creativity . 

Episodic Memory 

I n thi s sectio n w e briefl y discus s ho w th e proces s o f 
storytellin g affect s episodi c memor.- . 

Once finished, and at its various stages of develop-
ment ,  th e stor y i s a  conceptua l  representatio n o f  a n 
episode ,  muc h lik e an y episod e i n episodi c memory . 
Thes e episode s ar e adde d t o episodi c memory ,  t o b e 
availabl e durin g futur e storytellin g session s a s a n in -
dex t o themes ,  source s fo r  fleshing  ou t  an d s o on . 

Similarly, fragments of stories may be built and dis-
carde d durin g th e cours e o f  fleshing  ou t  a  story .  I f 
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our  stor y initiall y  contain s a  scen e wher e a  knigh t 
finds  a  swor d i n a  tree ,  onl y t o hav e tha t  scen e ex -
cise d i n orde r  t o rais e th e suspens e i n a  subsequen t 
scene ,  th e scen e wher e th e knigh t  finds  th e swor d i s 
not  discarded .  I t  remains ,  indexe d i n memory ,  wher e 
i t  m a y late r  b e recalled . 

Thus episodic memory becomes a rich storehouse not 
onl y o f  th e finished  stories ,  bu t  als o th e partiall y 
complete d storie s an d stor y fragment s tha t  wer e gen -
erate d alon g th e way .  Writer s becom e bette r  writer s 
by writing ,  a  proces s tha t  build s thei r  stor e o f  ep -
isodes ,  an d provide s the m wit h a  greate r  rang e o f 
materia l  fo r  futur e writin g endeavors . 

Interaction! and Examples 

In this section we give some examples of the material 
presente d abov e an d sho w ho w i t  migh t  interac t  t o 
produc e a  story .  I n thi s case ,  episodi c memor y al -
read y contain s a  conceptua l  representatio n o f  th e fol -
lowin g stor y ( a simplifie d synopsi s o f  "It' s  a  Wonder -
fu l  Life") : 

A banke r  i s kin d t o man y o f  th e member s o f  hi s com -
munit y an d loan s the m mone y whe n the y ar e i n need . 
He the n misplace s som e mone y an d i s threatene d tvit h 
los s o f  hi s bank .  A t  th e height h o f  hi s despai r  hi s 
friend s arriv e tvit h th e mone y neede d t o sav e th e 
bank . 

Thi s stor y i s indexe d b y T A U - G O O D - D E E D S-
R E W A R D E D,  whic h als o contain s th e advic e "B e 
generou s t o other s an d the y ma y retur n th e favor. " 
Episodi c memor y als o contain s informatio n abou t 
banker s i n additio n t o knowledg e abou t  th e Kin g 
Arthu r  domain . 

Th e inpu t  t o M I N S T R E L is :  A  banke r  died . 

I n thi s particula r  case ,  th e inpu t  recall s "It' s  a 
Wonderfu l  Life, "  no t  becaus e i t  involve s T A U -
G O O D - D E E D S - R E W A R D E D,  bu t  becaus e the y ar e 
bot h interestin g incident s involvin g banker s (fo r  a 
discussio n o f  indexin g b y conten t  se e [Kolodner , 
1980]) .  W h e n th e banke r  inciden t  i s recalle d MIN -
S T R EL decide s t o tel l  a  stor y abou t  generousit y 
(specifically ,  T A U - G O O D - D E E D S - R E W A R D E D ).  I n 
addition ,  th e mentio n o f  "death" ,  a n importan t  goa l 
t o th e author ,  bring s th e goa l  o f  P - H E A L T H t o 
mind . 

Th e them e ha s bee n selected ,  s o no w plottin g get s 
priority .  Lookin g a t  th e recollecte d episode ,  th e 
plotte r  finds  thi s skeleton : 

Perso n X  ha s skil l  Y .  X  use s Y  t o hel p Z .  Z  i s 
gratefu l  t o X .  (1 )  Calamit y befall s X .  Z  save s X  fro m 
calamit y (becaus e o f  1 )  X  i s gratefu l  t o Z . 

We no w m a p th e first  hel p situatio n int o th e Kin g 
Arthu r  domain .  Ther e i s n o analo g o f  bankin g i n 
th e Kin g Arthu r  domain ,  s o w e abando n th e direc t 
analogy .  Instea d w e attemp t  t o recal l  a n interestin g 
hel p situatio n -  usin g th e P - H E A L T H goa l  we'v e 
bee n thinkin g abou t  -  an d recal l  a n even t  wher e a 

hermi t  helpe d t o hea l  a  knight . 

Usin g thi s recollection ,  w e buil d th e first  hel p scen e 
and instantiat e th e role s o f  th e tw o mai n characters : 

An old woman of the woods knows how to heal. The 
ol d w o m a n heal s a  knight .  Th e knight s i s gratefu l  t o 
th e ol d woman .  Calamit y befall s th e ol d woman .  Th e 
knigh t  save s th e ol d woman .  Th e ol d woma n i s grate -
ful . 

As new scenes are created, tasks fire which check the 
scen e fo r  consistency .  On e o f  thes e task s note s tha t 
th e knigh t  i s heale d withou t  bein g i n nee d o f  heal -
ing ,  an d s o create s a  scen e wher e th e knigh t  i s in -
jure d (an d again ,  create s a  scen e whic h place s th e 
ol d w o m a n nea r  th e knight) . 

A knigh t  i s travellin g throug h th e wood s an d en -
counter s a  troll .  Th e knigh t  defeat s th e trol l  bu t  i s 
injured .  A n ol d woma n o f  th e wood s i s pickin g ber -
rie s an d find s th e knight .  Th e ol d woma n heal s th e 
knight .  Th e knight s i s gratefu l  t o th e ol d woman . 
Calamit y befall s th e ol d woman .  Th e knigh t  save s th e 
ol d woman .  Th e ol d w o m a n i s grateful . 

Not e tha t  thes e ne w scene s hav e jus t  bee n create d 
backward s fro m th e orde r  i n whic h the y wil l  b e told . 
I n general ,  th e storytellin g proces s skip s aroun d 
throug h th e story ,  no t  necessaril y  attackin g i t  i n 
tempora l  order .  Th e plannin g componen t  i n particu -
la r  sometime s work s backwards ,  determinin g thing s 
whic h shoul d hav e happened ,  an d sometime s for -
ward ,  determinin g wha t  wil l  happen .  Thi s reduce s 
th e cognitiv e load .  Tellin g a  stor y onl y require s a 
them e an d ke y scenes .  Th e entir e stor y doe s no t 
need t o b e solve d a t  once . 

We generat e th e secon d hel p situatio n i n a  simila r 
way: 

A n ol d woma n o f  th e wood s know s ho w t o heal .  A 
knigh t  fight s a  trol l  an d i s injured .  Th e ol d woma n i s 
out  pickin g berrie s an d find s th e injure d knight .  Th e 
ol d woma n heal s a  knight .  Th e knigh t  i s grateful . 
The ol d woma n i s aliase d b y a  dragon .  Th e knigh t 
save s th e ol d woman .  Th e ol d w o m a n i s grateful . 

At  thi s poin t  th e previousl y mentione d rul e fo r 
buildin g suspens e i n scene s involvin g physica l  dange r 
fires  o n th e scen e o f  th e ol d w o m a n bein g attacke d 
by th e dragon .  On e o f  th e rule s fo r  buildin g 
suspens e is : 

Buil d suspens e i n a  physica l  fight  scen e 
by makin g th e protagonis t  physicall y 
weaker . 

Unfortunately ,  th e ol d w o m a n i s alread y wea k 
(knowledg e w e hav e abou t  th e rol e o f  bein g a n ol d 
woman) ,  s o thi s rul e fails .  Anothe r  rul e is : 

Buil d suspens e b y eliminatin g al l  solu -
tion s t o th e proble m excep t  th e on e 
tha t  wil l  work . 

In this case, one plan for saving one's life is to run 
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fro m th e threat .  MINSTREL eliminate s thi s b y trap -
pin g th e ol d woman i n he r  cottage : 

An old woman of the wood* knowt how to heat. A 
knigh t  fightt  a  trol l  an d i $ injured .  Th e ol d woman i t 
out  pickin g berrie s an d find*  th e injure d knight .  Th e 
ol d woman heal s a  knight .  Th e knigh t  i s grateful . 
The ol d woman i s trappe d i n he r  cottag e b y a  dragon . 
The knigh t  save s th e ol d woman.  Th e ol d woman i s 
grateful . 

Now focus turns to the knight saving the old woman. 
Agai n thi s i s recognize d a s a  scen e worth y o f 
suspense ,  s o th e abov e rule s fire  again .  Thi s time , 
th e first  rule : 

Build suspense in a physical fight scene 
by makin g th e protagonis t  physicall y 
weaker . 

can fire. The knight is made physically weaker by 
makin g hi m injured .  Th e planne r  no w look s fo r  a 
way tha t  h e migh t  b e injured .  On e wa y i s i f  h e wa s 
involve d i n battle .  Anothe r  wa y i s i f  a  previou s 
healin g wasn' t  completel y effective .  Thi s i s chose n 
and w e have : 

An old woman of the woods knows how to heal. A 
knigh t  fight s a  trol l  an d i s injured .  Th e ol d woman i s 
out  pickin g berrie s an d find s th e injure d knight .  Th e 
ol d woman heal s a  knight .  Th e knigh t  i s grateful . 
The ol d woman i s trappe d i n he r  cottag e b y a  dragon . 
The knight ,  sti U wea k fro m hi s ol d wounds ,  save s th e 
ol d woman.  Th e ol d woman i s grateful . 

At  thi s point ,  knowledg e o f  styl e an d storytellin g 
generatio n device s com e int o play . 

Galahad was out in the wood* one 
day whe n h e encountere d a  trol L 
He di d battl e wit h th e troU ,  an d 
kille d th e troU ,  bu t  wa s himsel f  In -
jure d an d lai d nea r  deat h o n th e 
fores t  floor.  H e wa s discovere d 
by Glinda ,  a n ol d w o m a n o f  the 
woods ,  w h o applie d he r  healin g ar t 
t o hi m an d helpe d hi m recove r 
f^o m hi s wounds .  Galaha d 
tha n Ice d the  ol d w o m a n an d prom -
ise d t o retur n th e favo r  someday . 

Later, Glinda found herself 
trappe d i n he r  cottag e b y a  dra -
gon .  Sh e wa s terrified .  Jus t  the n 
Galaha d rod e up .  Stil l  wea k fro m 
hi s wounds ,  h e battle d th e drago n 
an d kiUe d it ,  savin g Glinda .  Glin -
da wep t  he r  thank s o n Galahad' s 
shoulder . 

Futur e W o r k 

MINSTREL currentl y generate s a  fe w simpl e storie s 
i n th e Kin g Arthu r  domain .  U p unti l  now ,  mos t 
wor k ha s bee n don e o n th e plannin g an d episodi c 
memory component s o f  MINSTREL.  Th e heuristic s 

fo r  suspens e hav e als o bee n developed ,  bu t  thes e 
part s hav e no t  ye t  bee n combined .  Ther e ar e a 
number  o f  interestin g topic s lef t  t o address .  Some o f 
thes e are : 

1. A large class of TAUs were recognized as arising 
out  o f  plannin g failures .  Wha t  othe r 
classification s o f  theme s an d themati c memor y 
structure s ar e there ? 

2.  MINSTREL current ^  doe s nothin g wit h multipl e 
theme s o r  plots .  Ho w ca n tw o theme s b e wove n 
togethe r  int o a  singl e story ? 

3.  MINSTREL ignore s a  larg e numbe r  o f  literar y 
goab .  Characterization ,  fo r  instance ,  i s recog -
nize d a s bein g ver y importan t  fo r  goo d writing . 

We believe that MINSTREL will provide a good en-
vironmen t  withi n whic h t o examin e thes e mor e com -
ple x issues . 

Conclusions 

MINSTREL is a program to model humaa story tel-
lin g behavior .  W e hav e see n tha t  th e basi s fo r 
story-tellin g i s a  cycl e o f  writing-rewritin g tha t  i s 
fuele d b y informatio n derive d fro m th e them e o f  th e 
stor y an d fro m fortuitiou s reminding s tha t  occu r 
durin g th e proces s o f  fleshing  ou t  th e story .  Thi s 
proces s involvin g episodi c memor y an d reminding -
drive n constructio n i s on e o f  th e basi c processe s 
behin d huma n creativity . 
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