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MEMORY I N STORY IHVEBTIO M 

Natali e Deh n 
Yal e Universit y 

AUTHOR i s a  stor y generatin g progra m (unde r 
development )  bein g buil t  a s a  mode l  o f  ho w huma n 
author s mak e u p stories .  Lik e TALE-SPI N 14) , 
AUTHOR require s human-lik e knowledg e o f  th e world , 
but  unlik e TALE-SPIN ,  AUTHOR als o require s 
human-lik e memor y organizatio n o f  thi s knowledge . 
The tw o feature s o f  huma n memor y mos t  essentia l  t o 
th e AUTHOR mode l  o f  stor y generatio n ar e (1 ) 
reconstruction ,  an d (2 )  reminding .  Th e forme r  i s 
responsibl e fo r  th e directe< ? natur e o f  makin g u p 
stories ,  th e latte r  fo r  th e autho r  s  mor e 
"fortuitous "  idea s an d insights . 

1,  Th e Importanc e o f  "R6"conatructio n 

Directed story invention is, according to the 
AUTHOR model ,  basicall y a  matte r  o f 

1. having some initial idea of what one is 
tryin g t o invent ,  an d 

2. applying the same reconstructive memory 
accessin g technique s use d i n rememberin g 
somethin g ol d t o develop ,  fles h out ,  an d 
successivel y reformulat e tha t  ide a int o 
a complet e draft .  (O f  cours e i n 
inventio n on e i s no t  actuall y 
reconstructing ;  henc e th e quote s i n 
"re"construction. ) 

This view of invention is, of course, basically 
th e convers e o f  Bartlett' s  theor y o f  rememberin g 
ID :  Bartlet t  viewe d recal l  a s ver y muc h aki n t o 
invention ,  whil e I  a m suggestin g tha t  inventio n i s 
ver y muc h aki n t o recall .  My reason s fo r  turnin g 
Bartlett' s  theor y around ,  fo r  groundin g a  theor y o f 
inventio n i n a  theor y o f  recall ,  ar e twofold : 
1. There currently exists a better model of 

recal l  tha n o f  invention .  I n 
particular ,  Kolodne r  ha s develope d a 
workin g proces s mode l  o f  reconstructiv e 
recal l  o f  episode s fro m lon g ter m memor y 
as par t  o f  th e CYRUS syste m 15] .  Thi s 
coul d serv e a s a  basi s fo r  modelin g 
othe r  reconstructiv e memor y accessin g 
tasks ,  includin g stor y inventio n i f  i t 
turn s ou t  t o b e one . 

•2. While inventiveness appears to be a 
widesprea d huma n capability ,  i t  doe s no t 
seem t o b e basi c o r  essentia l  i n th e 
same sens e tha t  remembering ,  learning , 
and understandin g are .  Therefore ,  i f 
th e "re"constructiv e inventio n 
hypothesi s holds ,  i t  woul d accoun t  fo r 
th e relativ e cognitiv e luxur y o f 
inventivenes s a s a  fre e byproduc t  o f  th e 
relativ e cognitiv e neccessit y o f 
remembering . 

2.  Th e Inportanc e o f  RemiDdin g 

That reminding is a natural consequence of human 
reconstructiv e memor y architectur e ha s bee n 
propose d an d argue d fo r  b y Schan k (7) .  Basicall y 
th e clai m i s tha t  specifi c  memorie s fo r  som e inpu t 
ar e store d i n memor y a t  th e point s whic h provid e 
th e expectation s use d i n understandin g tha t  input , 
particularl y thos e expectation s tha t  ar e bein g 
violated .  Remindin g occur s whe n on e late r  processe s 
an inpu t  tha t  on e understand s i n term s o f  a  share d 
memory structure .  Remindin g i s a  ver y comno n 
phenomenon ,  accordin g t o thi s theory ,  thoug h w e 
ten d t o onl y notic e it s occuranc e whe n i t  dredge s 
up somethin g relativel y useless . 
Given a reconstructive memory architecture, 
anythin g bein g understoo d i s likel y t o b e 
understoo d i n term s o f  a  grea t  man y differen t 
structure s an d ca n b e retrieve d fro m severa l  o f 
them .  Ther e ca n thu s b e severa l  way s o f  bein g 
reminde d o f  an y give n thing ,  bu t  whateve r  th e rout e 
t o th e reminding ,  recallin g th e complet e experienc e 
entail s reconstructin g th e othe r  structure s use d 
initiall y  i n understandin g it . 
Reminding plays an important role in laying 
bridge s fro m currentl y activ e memor y structure s t o 
ones usefully ,  thoug h no t  logically ,  related . 
Remindin g thu s underlie s an d helps  explain s 
informa l  reasoning .  I n th e AUTHOR model ,  thi s for m 
of  reasonin g i s use d heavil y i n stor y generation . 
One ca n never ,  o f  course ,  rel y o n gettin g reminde d 
of  somethin g usefu l  (i.e. ,  encounterin g a  usefu l 
bridge) ,  bu t  give n th e structur e an d content s o f 
reconstructiv e episodi c memory ,  on e i s boun d t o 
hav e som e usefu l  reminding s i f  on e i s doin g enoug h 
memory accessing .  Th e proces s o f  directe d 
reconstructiv e inventio n i s jus t  suc h a  sourc e o f 
memory accessing . 
In the normal process of memory access stemming 
fro m reconstructiv e invention ,  a n autho r  ca n b e 
reminde d o f  (1 )  experience s an d observation s 
externa l  t o th e stor y thu s fa r  mad e up ,  suc h a s o f 
peopl e sh e ha s known ,  thing s tha t  hav e happene d t o 
her ,  way s peopl e hav e reacte d t o variou s 
situations ,  etc. ,  an d (2 )  thing s interna l  t o th e 
stor y thu s fa r  mad e u p characters ,  props , 
settings ,  situations ,  reactions ,  etc .  Th e forme r 
i s a n importan t  sourc e o f  relevan t  materia l  t o b e 
incorporate d int o th e story .  Th e latte r  help s th e 
autho r 
1. catch problems, such as unintentional 

expectatio n violation s 
2. pick up development of threads she was 

earlie r  distracte d fro m b y othe r 
narrativ e needs ,  an d 

3. further weave existing story threads 
int o th e fabri c o f  th e evolvin g stor y 
beyon d tha t  deliberatel y intende d i n th e 
top-dow n initia l  inventio n o f  thos e 
thread s 

"Stor y invention "  shoul d b e take n t o mea n th e 
inventio n o f  storie s an d fragment s thereo f 
episodes ,  characters ,  props ,  settings ,  etc . 
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3.  A  Close r  Loo k a t  Reconttructio n A.  Successiv e Reformulatio n 

Ther e i s a  (weak )  sens e i n vhic h SA M [3 )  wa s a 
model  o f  reconstructiv e recal l  o f  stories .  I t  di d 
not  "record "  storie s verbati m i n memory ,  bu t  rathe r 
i n term s o f  it s  prio r  schemas ;  i n paraphrasin g 
(recalling )  suc h storie s fro m thes e memor y 
structures ,  i t  couldn' t  hel p bu t  normalize/distor t 
th e stories ,  muc h a s Bartlett' b subject s di d i n 
readin g "Wa r  o f  th e Ghosts" .  B y thi s simpl e model , 
th e reconstructiv e proces s wa s on e o f  fillin g i n o f 
detail s an d connection s no t  explicitl y  store d a s 
par t  o f  th e stor y itself ,  fro m th e give n schema .  A s 
i n Bartlett' s  experiments ,  anythin g i n th e origina l 
stor y tha t  wa s to o norma l  wa s ignore d (becaus e i t 
coul d alway s b e easil y  inferred) ;  anythin g tha t  wa s 
to o weir d wa s remembere d a s weir d bu t  coul d no t  b e 
represente d well . 

A better model of reconstructive memory (MOPs) 
evolve d ou t  o f  scripts ,  i n respons e t o Bower , 
Black ,  an d Turne r  [21 .  MOPs 17 )  entai l 
decompositio n durin g understanding ,  thu s allowin g a 
grea t  dea l  mor e sharin g (an d henc e confusions) . 
Wit h thi s mode l  aros e th e additiona l  proble m o f 
"collecting "  piece s sprea d al l  ove r  memory .  Recal l 
became largel y a  matte r  o f  figurin g ou t  wher e i n 
al l  o f  LT M t o look . 

This problem was addressed by Kolodner in the 
CYRUS system .  CYRUS ha s a  grea t  dea l  o f  episodi c 
knowledg e abou t  Vanc e an d Muskie ,  culle d fro m new s 
storie s abou t  eac h o f  them .  Thi s knowledg e i s 
"stored "  i n CYRUS' s lon g ter m memory ,  fro m whic h i t 
can b e reconstructivel y retrieved .  Consider ,  fo r 
instance ,  ho w CYRUS responde d t o th e followin g 
ques t  ion : 
Q:  Mr .  Vance ,  ha s you r  wif e eve r  met  Mrs .  Begin ? 
A:  Yes ,  mos t  recentl y a t  a  stat e dinne r  i n Israel . 
What  i s especiall y interestin g abou t  thi s respons e 
i s tha t  t o com e u p wit h it ,  CYRUS ha d t o "deduce " 
tha t  a  likel y plac e fo r  i t  t o hav e "stored "  suc h a n 
occuranc e i n memory ,  i f  i t  di d so ,  i s  a t  som e 
socia l  politica l  event ,  suc h a s a  stat e dinner . 
(Fo r  detail s o f  ho w exactl y i t  di d so ,  again ,  se e 
15). ) 

It is also interesting to consider this example 
of  recollectiv e reconstructio n fro m th e perspectiv e 
of  stor y invention .  Suppose ,  fo r  instance ,  a n 
autho r  wer e writin g a  stor y i n whic h sh e neede d t o 
hav e a n encounte r  betwee n th e wif e o f  th e America n 
Secretar y o f  Stat e an d th e wif e o f  th e Israel i 
Prim e Minister ,  o r  i n whic h sh e neede d t o ge t  thes e 
tw o character s a t  th e sam e plac e a t  th e sam e tim e 
how woul d th e autho r  se t  thi s up ? Well ,  on e 
plausibl e plac e t o hav e the m mee t  i s a t  som e socia l 
politica l  event ,  suc h a s a  stat e dinner ;  mor e 
specifically ,  a  stat e dinne r  i n Israe l  woul d d o 
nicely .  Realizin g tha t  tha t  i s  a  likel y plac e fo r 
th e tw o diplomati c wive s t o mee t  (whic h i s th e 
hardes t  par t  o f  th e reconstructiv e process )  i.e. , 
findin g wher e t o loo k i n memor y i s thu s th e sam e 
fo r  reconstructiv e recal l  an d reconstructiv e 
inven t  ion . 

Reconstructiv e invention ,  lik e al l  difficul t 
reconstruction .  i s  a  matte r  o f  successiv e 
reformulation .  When probin g memory ,  on e may , 
rathe r  tha n findin g exactl y wha t  on e i s lookin g 
for ,  com e u p wit h a  partia l  answe r  plu s idea s abou t 
wher e t o loo k further ;  pursuin g thes e idea s may 
agai n fai l  t o immediatel y lea d t o a  solution ,  bu t 
rathe r  furthe r  partiall y  specif y th e answe r  an d 
sugges t  ye t  furthe r  ideas . 
For instance, the author may have previously 
decide d tha t  sh e want s th e stor y t o b e abou t  a  sh y 
perso n encounterin g difficultie s becaus e o f  hi s 
shyness .  Thi s may b e a  goo d ide a bu t  i t  i s  to o 
vagu e t o includ e a s i s i n th e fina l  story .  On e 
possibl e reformulatio n i s tha t  th e sh y perso n hav e 
t o fac e a  jo b a s a  door-to-,doo r  salesman. ^  Thi s 
reformulatio n wil l  itsel f  underg o considerabl e 
reformulation .  Fo r  on e thing ,  ther e i s stil l  a 
good dea l  o f  furthe r  concretizatio n neede d -  th e 
detail s o f  hi s route ,  produc t  line ,  colleagues , 
etc .  Fo r  another ,  ther e i s no w a  plausibilit y 
proble m -  wh y woul d a  sh y perso n eve r  becom e a 
salesman? !  Thi s plausibilit y  questio n wil l  lea d t o 
yet  a  furthe r  reformulation ,  an d th e 
"re"constructio n o f  a n explanatio n e.g. ,  h e wa s 
force d int o it ,  o r  h e didn' t  kno w wha t  h e wa s 
gettin g into .  Eac h o f  thes e explanation s nee d t o b e 
furthe r  reformulate d int o somethin g mor e concret e -
th e former ,  fo r  instance ,  int o th e character' s 
sever e financia l  problems .  This ,  i n turn ,  may b e 
reformulate d int o hi s bein g ou t  o f  wor k an d wit h a 
mothe r  dyin g o f  cance r  unles s sh e ca n ge t  som e 
expensiv e therapy . 
Concretization and Plausibility Maintenance are 
jus t  tw o source s o f  reformulatio n drivin g stor y 
generation .  Anothe r  i s Dramatizatio n (makin g mor e 
hang o n a  decision ,  makin g a n actio n harder) .  Ye t 
anothe r  i s Presentatio n o f  a  Narrativel y Neccessar y 
Fact :  A s th e stor y worl d an d event s withi n i t 
develop ,  som e fact s abou t  th e storyworl d wil l  tur n 
out  t o b e especiall y causall y significant ,  suc h a s 
tha t  a  particula r  characte r  i s shy ,  o r  tha t  a 
particula r  doo r  wa s lef t  unlocked .  I n suc h a 
case ,  i t  i s  importan t  t o mak e sur e tha t  fac t  i s 
introduce d i n th e eventua l  stor y narrative , 
sufficientl y strongl y tha t  th e reade r  wil l  hav e i t 
availabl e whe n need .  On e wa y o f  doin g s o i s 
reformulatin g th e fac t  int o a  complet e episod e (o r 
episodes) .  Thus ,  i f  th e critica l  murde r  scen e 
hinge s e n th e doo r  bein g unlocked ,  th e autho r  wil l 

Thi s i s relate d t o th e successiv e refinemen t 
paradig m i n plannin g o f  Sacerdot i  l6 l 

This reformulation would be arrived at by 
reconstruction :  wha t  sor t  o f  situatio n migh t  a  sh y 
perso n fin d especiall y stressful ? Ho w exactl y a 
particula r  autho r  woul d arriv e a t  thi s particula r 
reformulatio n (o r  an y o f  th e other s give n below )  i s 
partiall y  a  matte r  o f  he r  idiosyncrati c memor y 
organizatio n an d content ,  bu t  th e poin t  behin d al l 
thes e example s i s t o giv e a  flavo r  o f  th e proces s 
of  successiv e reformulatio n i n stor y invention . 

TALE-SPIN' s inventio n o f  bear s an d cave s wa s 
als o weakl y reconstructiv e i n thi s sam e sense . 
"Deducing" where in memory something might be is 
not ,  o f  course ,  a  matte r  o f  forma l  reasonin g fo r 
CYRUS,  bu t  rathe r  a  matte r  o f  successiv e selectio n 
and applicatio n o f  searc h an d instantiatio n 
strategies ,  a s discusse d i n l5l . 

Thes e especiall y significan t  storyfact s ar e 
typicall y invente d b y th e autho r  a s pos t  ho c 
justificatio n fo r  somethin g alread y incorporate d 
int o th e storyworld .  A n exampl e o f  thi s w e hav e 
alread y see n i s th e inventio n o f  th e cancerou s 
mothe r  t o motivat e th e sh y salesman .  Nonetheless , 
the y mus t  preced e wha t  the y wer e invente d t o 
justify ,  bot h i n storyworl d tim e an d i n th e 
narrativ e orde r  o f  presentation . 
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inven t  a  secondar y episod e fo r  th e expres s purpos e 
of  introducin g thi s fact .  (Thi s i s no t  t o say ,  o f 
course ,  tha t  th e episod e canno t  als o b e mad e t o 
accomplis h othe r  purposes. ) 

When something is especially important (such as 
a critica l  characte r  trai t  o f  th e protagonist) ,  th e 
autho r  may van t  t o repea t  it ,  fo r  emphasis .  Whil e 
ther e i s a  stylisti c  rol e fo r  litera l  repetition , 
fa r  mor e interestin g ar e conceptua l  repetitions . 
Such repetition s ca n b e produce d b y successiv e 
reconstructio n i n multipl e contexts .  Fo r  instance , 
i f  i t  i s  essentia l  t o th e mai n par t  o f  th e stor y t o 
realiz e ho w pathologicall y sh y th e protagonis t  is , 
th e autho r  need s t o communicat e befor e tha t  poin t 
tha t  h e i s shy .  Sh e ma y therefor e reformulat e thi s 
storyvorl d fac t  int o tw o o r  mor e episode s -  fo r 
instance ,  th e tim e tha t  h e crosse d th e stree t 
because.. .  an d th e tim e h e flunke d a  cours e becaus e 
he wa s afrai d t o explai n t o th e teache r  tha t  ... . 
Successive reformulation also has the 
interestin g sid e effect ,  whe n viewe d fro m th e 
perspectiv e o f  th e memor y accessin g i t  entails ,  o f 
greatl y enhancin g one' s chance s fo r  dredgin g u p 
usefu l  remindings l 
3.  Memor y an d th e Proces s o f  Stor y Inventio n 

It should by now be apparent why human-like 
memory organizatio n i s neede d i n a  mode l  o f  stor y 
generation .  Lon g ter m memor y is ,  i n fact ,  th e 
singl e mos t  importan t  componen t  o f  th e AUTHOR 
system . 
AUTHOR LTM is reconstructive and reminiscent, 
drawin g heavil y i n it s desig n bot h fro m Schan k [7 ) 
and Kolodne r  [51 .  Th e AUTHOR progra m i s startin g 
wit h a  prebuil t  versio n o f  suc h a  memory ,  supplyin g 
i t  wit h prio r  knowledg e abou t  suc h thing s a s huma n 
goals ,  socia l  roles ,  an d interactions ;  th e prebuil t 
memory i s als o richl y studde d wit h episodi c trace s 
of  (faked )  experience s tha t  woul d hav e give n ris e 
t o suc h knowledge . 
AUTHOR LTM evolves, however, in the process of 
stor y invention .  Thi s follow s fro m a  predictio n 
stemmin g fro m th e underlyin g Schankia n theor y tha t 
memory get s modifie d wher e accesse d wheneve r 
somethin g interestin g results .  Thus ,  a s characters , 
situations ,  relations ,  etc .  ar e invente d an d 
develope d reconstructivel y fro m prio r  memor y 
structures ,  the y ar e remembere d i n appropriat e 
place s i n memory .  Thi s may ,  i n turn ,  lea d t o 
partia l  memor y reorganization . 
There are two important effects of such memory 
modifications : 
). They allow the author, in the process of 

makin g u p a  story ,  t o b e reminde d o f 
prio r  stor y decisions ,  importan t  fo r 
reason s discusse d previously . 

2. They partially account for the 
nonduplicatio n o f  storie s mad e u p b y a n 
author ,  withou t  appealin g t o randomness : 
give n ho w critica l  th e detail s o f  memor y 
ar e t o th e exac t  ''reasoning "  path s a n 
autho r  take s i n stor y invention ,  thi s 
model  predict s tha t  th e sam e perso n 
makin g u p tw o stories ,  eve n i f  startin g 
fro m th e sam e idea ,  wil l  com e u p wit h 
somethin g differen t  th e secon d time . 
Human authors ,  o f  course ,  hav e thei r 
memory stil l  furthe r  altere d betwee n 
stories ,  fro m externa l  experiences . 

A furthe r  predictio n o f  thi s memor y mode l 
concern s wha t  i s comnonl y referre d t o a s 
"inspiration "  an d wha t  i s her e see n a s a n 
especiall y usefu l  reminding .  Suc h a  remindin g 
experienc e i s roost  likel y t o occu r  whe n th e autho r 
has ver y ric h indexin g -  whic h is ,  indeed ,  th e cas e 
onc e th e autho r  ha s "gotte n into "  th e story . 
Yet another thing partially explained by this 
model  i s wha t  make s a  goo d stor y idea .  A  goo d ide a 
i s somethin g tha t  serve s a s a n inde x int o a  ric h 
enoug h par t  o f  LT M t o ge t  th e reconstructiv e 
proces s goin g t o th e poin t  o f  self-sustainin g 
momentum;  thu s on e person' s goo d ide a i s anothe r 
person' s du d becaus e o f  th e idiosyncrati c 
difference s i n memor y organizatio n an d contents . 
Ther e appear s t o b e a  consensu s amon g author s (o r 
at  leas t  amon g thos e wh o writ e abou t  it )  tha t  goo d 
idea s ar e ver y har d t o com e u p wit h deliberately , 
or  eve n t o recal l  onc e though t  of .  The y ar e likely , 
rather ,  t o b e discovere d fortuitousl y (suc h a s i n a 
deep an d sudde n feelin g o f  insight) ,  frequentl y 
when th e autho r  i s engage d i n som e outsid e 
activity ,  an d ar e likel y t o ge t  los t  agai n i f  lef t 
t o thei r  ow n devices .  Give n a  goo d idea ,  though , 
experience d author s ca n si t  dow n an d star t 
deliberatel y inventing . 
Thus, a minor, yet critical aspect of memory for 
stor y invention ,  neede d t o supplemen t  huma n 
reconstructiv e LT M i s "pape r  memory" .  I t  i s  i n mos t 
ways vastl y inferio r  (memor y organizatio n an d 
indexin g bein g ver y crude )  bu t  i t  i s  jus t  wha t  i s 
neede d a s auxiliar y storag e o f  reconstructiv e 
pointer s int o LT M tha t  ar e themselve s ver y har d t o 
remember . 
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