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ABSTRACT 

Th i s paper examines the r o l e of both ep isod ic 
memory and a b s t r a c t p lann ing knowledge in n a r r a t i v e 
comprehension. Many n a r r a t i v e s a re memorable f o r 
the a b s t r a c t p lann ing adv ice they c o n t a i n , u s u a l l y 
i n the form o f f a i l u r e s which n a r r a t i v e charac te rs 
exper ienced du r i ng e i t h e r p l a n n i n g , o r p l an execu­
t i o n . The p lann ing adv i ce , o r mora l , conta ined 
w i t h i n such s t o r i e s i s o f t e n expressed i n terms o f 
say ings , o r c u l t u r a l adages, which then e f f e c t i v e l y 
c h a r a c t e r i z e these s t o r i e s . These same p lann ing 
f a i l u r e s a l so p rov ide index ing s t r u c t u r e s f o r both 
t he s torage and subsequent r e t r i e v a l f rom long- te rm 
ep i sod i c memory of n a r r a t i v e episodes i n v o l v i n g 
s i m i l a r e r r o r s i n p l a n n i n g . Consequent ly, when 
people encounter s i m i l a r episodes (e i t he r i n r e a l 
l i f e s i t u a t i o n s , o r v i c a r i o u s l y i n n a r r a t i v e s ) they 
exper ience spontaneous remindings (Schank 1982) of 
r e l a t e d s t o r i e s which i l l u s t r a t e the same mora l . A 
theo ry f o r e x t r a c t i n g the moral o f a s t o r y , a long 
w i t h remindings o f r e l a t e d episodes, i s c u r r e n t l y 
beg in designed and developed in order to extend the 
t h e o r e t i c a l and p r a c t i c a l scope of the BORIS (Dyer 
1983) s t o r y understanding program. 

A. Background 

Prev ious s t o r y understanding systems developed 
a t Yale d i sp layed t h e i r comprehension by per fo rming 
tasks of t r a n s l a t i o n , summarizat ion ( e . g . FRUMP 
(DeJong 1979)) or ques t ion-answer ing ( e . g . QUALM 
(Lehnert 1 9 7 8 ) ) . However, a f t e r reading a s t o r y 
and per fo rming i t s r espec t i ve t a s k , these programs 
threw away the r e s u l t s of t h e i r work. Consequent­
l y , p rev i ous s t o r i e s were never i nvo l ved i n subse­
quent comprehension processes. IPP (Lebowitz 1980) 
was one e x c e p t i o n , s ince i t r e t a i n e d a summary of 
each s t o r y , which i t then used i n fo rm ing g e n e r a l i ­
z a t i o n s . For example, i f IPP read t h r e e s t o r i e s o f 
bombings in I r e l a n d , and in each case c a r r i e d out 
by t he IRA, then IPP formed a g e n e r a l i z a t i o n t h a t 
bombings in I r e l a n d a re done by the IRA. The next 
t ime IPP read about bombings in I r e l a n d , i t used 
t h i s g e n e r a l i z a t i o n t o p r e d i c t IRA r e s p o n s i b i l i t y . 

Whi le IPP represented an impor tan t advance over 
o ther s t o r y understanders which f a i l e d to remember 
what they had read , IPP was l i m i t e d in both the 
depth o f i t s understanding and the way i t indexed 
s t o r i e s read . As a skimmer, IPP ma in ly f i l l e d 
r o l e s in f r a m e - l i k e s t r u c t u r e s (Minsky 1975) . As a 
r e s u l t , IPP c o u l d o n l y index s t o r i e s by means of 
s i m i l a r i t i e s and d i f f e r e n c e s i n r o l e b i n d i n g s . 

In c o n t r a s t to IPP and FRUMP (which as skimmers 
read many s t o r i e s but b u i l t r e l a t i v e l y sparse con­
cep tua l r ep resen ta t i ons f o r them), BORIS (Lehner t , 
Dyer et a l . 1983) was designed to read a few 
s t o r i e s i n g rea t dep th , e x t r a c t i n g a d e t a i l e d con­
cep tua l r ep resen ta t i on i n v o l v i n g s c r i p t s , p l a n s , 
goa ls (Schank and Abelson 1977) , s e t t i n g s , a f f e c t s 
{Dyer 1983b) i n t e r p e r s o n a l r e l a t i o n s h i p s , and p l a n ­
n ing f a i l u r e s organ ized i n terms o f a b s t r a c t 
themat ic s t r u c t u r e s , c a l l e d TAUs (Dyer 1981) . 

Th is paper d iscusses ex tens ions to BORIS which 
i n v o l v e remembering p rev ious episodes in memory 
du r i ng the comprehension of nove l s t o r i e s . These 
t h e o r e t i c a l ex tens ions a re under des ign and 
development in a program c a l l e d MORRIS (Moral and 
Reminding In fe rence System). MORRIS is in tended to 
read a s t o r y in dep th , and per form a c a r e f u l 
a n a l y s i s o f the appropr ia teness o f charac ter ac ­
t i o n s . As a r e s u l t o f t h i s a n a l y s i s , MORRIS w i l l 
e x t r a c t t he moral o f the s t o r y , in terms o f 
a b s t r a c t p lann ing a d v i c e , and use t h i s mora l as an 
index ing s t r u c t u r e f o r s torage o f the s t o r y i n 
l ong - te rm ep isod ic memory. Whenever a l a t e r s t o r y 
is read , which can be analyzed in terms of t he same 
a b s t r a c t p lann ing a d v i c e , MORRIS w i l l be reminded 
of the p r i o r s t o r y . Fur thermore, MORRIS should be 
ab le t o express i t s adv ice i n terms o f an a p p r o p r i ­
a t e c u l t u r a l say i ng , o r adage. U n l i k e IPP, remind­
ings which occur in MORRIS w i l l be based upon 
recogn iz ing i n a p p r o p r i a t e p lann ing s i t u a t i o n s a t an 
a b s t r a c t l e v e l . Thus, remindings in MORRIS need 
not be based s imp ly on index ing by r o l e s and 
f rames. 

B. indexing s t o r i es in Episodic Memory 

O f t e n , when people read a s t o r y , they are spon­
taneous ly reminded o f p rev ious s t o r i e s (or persona l 
expe r i ences ) . Why is t h i s t h e case? What makes a 
s t o r y memorable and wor th t e l l i n g over and over 
aga in (as in c e r t a i n parab les and f a b l e s ) , o r wor th 
r e c a l l i n g i n t he r i g h t con tex t? 

In t h i s paper I argue t h a t one c l a s s of remind­
ings occur as t he r e s u l t of a complex a n a l y s i s of 
t he appropr ia teness o f charac te r p l a n s , a c t i o n s , o r 
r e a c t i o n s t o v a r i o u s goa l s i t u a t i o n s , i n t e r p e r s o n a l 
r e l a t i o n s h i p s , and o ther conceptua l s t r u c t u r e s o f 
s i g n i f i c a n c e w i t h i n the s t o r y . When a charac ter 
responds i n a p p r o p r i a t e l y o r i n e f f e c t i v e l y , t he e r ­
ro r i s recognized by t he reader , and the conse­
quences o f t h a t c h a r a c t e r ' s a c t i o n s a re p r e d i c t e d . 
As a r e s u l t , t he s t o r y c a r r i e s w i t h i t a m o r a l , o r 
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i m p l i c i t adv ice in p l a n n i n g , which the reader may 
be ab le t o employ i n r e a l - l i f e f o r f u t u r e p lann ing 
i n r e l a t e d s i t u a t i o n s . The most g e n e r a l l y a p p l i c a ­
b l e types o f adv ice become s o l i d i f i e d i n the a d ­
ages, or sayings of our c u l t u r e . Such adages, f o r 
i n s t a n c e , g i ve us a b s t r a c t adv ice concern ing : 

- t i m i n g of p lans ("A s t i t c h in t ime saves 
n i n e . " ) 
- p lans f o r s a t i s f y i n g r e c u r r i n g goa ls ( " K i l l 
the goose which l a y s golden eggs. " ) 
- assessing r i s k s in p lann ing ("The cure is 
worse than the d i sease . " ) 
- c o o r d i n a t i n g p lann ing w i t h o the rs ("Too 
many cooks s p o i l the b r o t h . " ) 
- coun te rp lann ing and v u l n e r a b i l i t y ("Throw­
i ng stones when you l i v e in a g lass house . " 
" C u t t i n g o f f your nose to s p i t e your f a c e " ) . 
- a f f e c t r e a c t i o n s du r i ng p l a n / g o a l f a i l u r e 
( "Cry ing be fo re the m i l k i s even s p i l t . " ) 

In BORIS, such p lann ing adv ice is o rgan ized by 
TALIS (Thematic A b s t r a c t i o n Un i t s ) which represent 
s i t u a t i o n s i n which p lann ing e r r o r s brought about 
goa l f a i l u r e s . See (Dyer, 1983) . 

C. Remindings during Comprehension 

By way of i l l u s t r a t i o n , cons ider the f o l l o w i n g 
episode (which a c t u a l l y happened to the a u t h o r ) : 

GARAGE TRIP: I was t a k i n g a f r i e n d to a 
garage to p i c k up h i s ca r . He s t a r t e d t a l k ­
i ng about how they had promised to have i t 
ready, but he h a d n ' t c a l l e d them to make 
su re . He became convinced t h a t the car 
w o u l d n ' t be ready, and how annoying t h a t 
would be, and he became more and more upset . 
when we a r r i v e d , h i s car was a l l f i x e d . 

A t the p o i n t t h a t my f r i e n d began g e t t i n g r e a l l y 
upse t , I t o l d him to q u i t b leed ing be fo re h e ' d even 
been c u t . I was a l s o spontaneously reminded of a 
humorous s t o r y I had no t thought of in years (and 
whose author or source I can not r e c a l l ) . Of 
course I now t o l d him the s t o r y as we drove to the 
garage. I have t r i e d to recap tu re below the f l a v o r 
o f t h i s s t o r y a s i t was f i r s t t o l d t o me: 

OUT OF GAS: A man was d r i v i n g a long a l o n e l y 
road l a t e a t n i g h t when h i s car ran out o f 
gas. He remembered seeing a farm house a 
m i l e back, and so s t a r t e d wa l k i ng toward i t . 
As he walked a long he though t : " I t ' s p r e t t y 
l a t e . I f someone were to awaken me at t h i s 
hour , I might be p r e t t y annoyed." He kept on 
t h i n k i n g a long these l i n e s : "The farmer w i l l 
have to get dressed and s iphon gas ou t o f h i s 
t r a c t o r f o r me. He may f i n d t h a t ve ry i n c o n ­
v e n i e n t . . . " As he approached the farmhouse he 
became more and more annoyed. 
The farmer was awakened by l oud knocking at 
h i s door . When he went down to answer i t , 
t he re stood a man who Larked: "Who needs 

your s t u p i d gas anyway!" and then stomped o f f 
i n t o the n i g h t . 

C l e a r l y , both the a c t u a l GARAGE TRIP episode and 
the OUT OF GAS humorous s t o r y i n v o l v e car t r o u b l e s . 
However, t h e r e a re numerous other ins tances of car 
breakdowns t h a t I cou ld have r e c a l l e d , and ye t they 
d i d not come to mind at t h a t t i m e . The key to my 
reminding was the m o r a l , or p lann ing adv ice in OUT 
OF GAS. Th is adv ice was a p p r o p r i a t e to GARAGE TRIP 
and is expressed in our c u l t u r e by such adages as 
"Cry ing be fo re the m i l k i s even s p i l t " o r "B leed ing 
be fo re one 's been c u t " . But what was the mechanism 
which a l lowed me to e x t r a c t both a moral and a rem­
i n d i n g f rom the GARAGE TRIP episode? 

A t the l e v e l o f a b s t r a c t p l a n n i n g , in both cases 
some i n d i v i d u a l X became emo t i ona l l y upset at a s i ­
t u a t i o n S which i nvo l ved a n t i c i p a t i n g a goa l 
f a i l u r e be fo re X knew f o r sure t h a t S had occu r red . 
Thus, the moral of each s t o r y might be expressed in 
p lann ing terms as f o l l o w s : 

TAU-EMOT-ANTICIPATE: When a n t i c i p a t i n g a 
nega t i ve s i t u a t i o n , d o n ' t ac t a s i f the 
f a i l u r e has occu r red , s ince t h i s wastes ener ­
gy t h a t cou ld be b e t t e r used in p lann ing ways 
o f recover ing f rom the f a i l u r e , i f indeed one 
has occu r red . Fur thermore, g e t t i n g upset may 
make t h i ngs worse, by i n t e r f e r i n g w i t h p l a n ­
n ing about what to do n e x t . 

In OUT OF GAS, the d r i v e r was so upset t h a t he 
r e j e c t e d he lp be fore even reques t ing i t . 

Th i s p lann ing adv ice i s ra ther s o p h i s t i c a t e d , 
i n v o l v i n g i n t e r a c t i o n between p lan f a i l u r e s , the 
appropr ia teness o f a n t i c i p a t i n g f a i l u r e i n p l a n ­
n i n g , and the e f f e c t o f emot ional r eac t i ons i n the 
face o f p lann ing f a i l u r e s . 

Upon r e a l i z i n g t h a t my f r i e n d was was t ing energy 
and s u f f e r i n g emo t i ona l l y i n a n t i c i p a t i o n o f an 
unproven f a i l u r e , I had indexed the s i t u a t i o n in 
terms of the app rop r i a t e a b s t r a c t p lann ing theme. 
A t t h i s p o i n t , both the adage and n a r r a t i v e episode 
which shared the most content f e a t u r e s ( i . e . a 
s t o r y i l l u s t r a t i n g TAU-EMOT-ANTICIPATE which a l so 
i n v o l v e d a broken car) came to mind. So, not on ly 
was I ab le to adv ise my f r i e n d of the i n a p p r o p r i -
ateness o f h i s behavior i n terms o f i t s o v e r a l l e f ­
f e c t i v e n e s s , but I cou ld a l s o i l l u s t r a t e my adv ice 
w i t h a v i c a r i o u s episode f rom my own exper ience. 

D. In -Depth t h r u P l a n A n a l y s i s 

T h i s l e v e l o f s t o r y unders tanding i s one o f the 
deepest p o s s i b l e ( f o r o ther themat ic l e v e l s , see 
(Lehnert 1982) , (Schank 1982) (Wilensky 1981 ) ) . 
Summarizat ion, t r a n s l a t i o n and q u e s t i o n answering 
tasks a re not guaranteed t o revea l t h i s l e v e l o f 
comprehension. For ins tance we cou ld ask t he f o l ­
low ing ques t ions regard ing OUT OF GAS: 

Q: What was wrong w i t h the d r i v e r ' s car? 
A: I t was out of gas. 
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Q: Why d i d the d r i v e r go to the f a r m e r ' s house? 
A: To ge t h e l p . 
Q: What woke up the farmer? 
A: The d r i v e r knocked on h i s door. 

and s t i l l miss the p o i n t o f the s t o r y . The best 
way t o revea l t h i s l e v e l o f understanding i s 
th rough spontaneous remindings of episodes w i t h 
s i m i l a r themes, a long w i t h the genera t ion o f adv ice 
in the form of a mo ra l , say ing , or adage. Th is 
deep l e v e l o f a n a l y s i s requ i res s o p h i s t i c a t e d 
knowledge of p l a n s , i n c l u d i n g : 

- the goa ls they normal ly serve 
- a h i s t o r y of successes and f a i l u r e s f o r 
each p lann ing s i t u a t i o n 
- t h e i r enablement c o n d i t i o n s , a long w i t h 
t i m i n g , e f f o r t , e t c . 

Consider how MORRIS w i l l work f o r the f o l l o w i n g , 
much s impler s t o r y , which i nvo l ves a p lann ing e r r o r 
i n terms o f c o s t : 

FACE L IFT: B i l l was a poor s tuden t . One day 
he d iscovered t h a t he had a s i n g l e acne p im­
p l e on h i s c h i n . He decided to go see a 
p l a s t i c surgeon and have h i s face l i f t e d . 

Here B i l l chose an o v e r l y c o s t l y p lan to achieve 
a goa l which cou ld be achieved by e q u a l l y e f f e c ­
t i v e , ye t s impler and l ess troublesome measures. 
One adage c h a r a c t e r i z i n g t h i s s i t u a t i o n i s : " K i l ­
l i n g a f l y w i t h an e lephant g u n . " 

The m o r a l : Don ' t chose an expensive p lan ( i n 
t i m e , money, p h y s i c a l s u f f e r i n g , e t c . ) when a 
cheaper, e q u a l l y e f f e c t i v e p l an i s a v a i l a b l e . 

I n t h i s case, p l a s t i c surgery i s used t o e l i m ­
i n a t e se r ious f a c i a l c o n d i t i o n s and i nvo l ves g rea t 
d i s c o m f o r t . Since the goa l i s minor , t h i s p lan i s 
i n a p p r o p r i a t e . As MORRIS n o t i c e s t h a t an expected, 
more reasonable, p l a n was not chosen, va r i ous p l a n -
n ing m e t r i c s (Dyer 1983a) a re ana lyzed, i n c l u d i n g 
the cost o f the p l a n , the goa l i t normal ly serves , 
e t c . Assoc ia ted w i t h va r i ous p lann ing e r r o r s a re 
l a r g e r themat ic s t r u c t u r e s (TAUs), which generate 
more expec ta t i ons concerning p l a n outcomes, and 
c a r r y p l ann ing adv i ce . Once a TAD assoc ia ted w i t h 
t h i s p l a n e r r o r i s recogn ized , MORRIS w i l l express 
t he TAU in terms of the "e lephant gun" adage, and 
be reminded of any other s t o r y which i nvo l ves the 
same k i nd o f p lann ing " o v e r k i l l " . 

MORRIS is c u r r e n t l y under des ign at UCLA, us ing 
t h e i n s i g h t s gained f rom exper ience w i t h BORIS a t 
Y a l e . Many r e p r e s e n t a t i o n and process issues 
remain which a re best reso lved through exper imenta­
t i o n w i t h i n i t i a l imp lementa t ions . MORRIS w i l l b e 
g i ven an ep i sod i c memory of d i f f e r e n t s t o r i e s , each 
indexed i n terms o f d i s t i n c t TAUs, a long w i t h v a r i ­
ous p l ann ing m e t r i c s . Whenever a p l a n , g o a l , a f ­
f e c t , o r i n t e r p e r s o n a l expec ta t i on i s v i o l a t e d , a s ­
s o c i a t e d TAUs w i l l be a c t i v a t e d , and these s t r u c ­
t u r e s w i l l determine how the s t o r y i s t o b e i n ­
dexed. Research is a l s o underway f o r b u i l d i n g a 
generator to produce app rop r i a te adages, and thus 

ac t as an adv ice g i ve r i n v a r i o u s p lann ing s i t u a ­
t i o n s . 

E. Summary 

One impor tant type of s t o r y is memorable f o r the 
a b s t r a c t p lann ing adv ice i t c o n t a i n s . I h i s 
a b s t r a c t p lann ing adv ice serves as a major i ndex ing 
s t r u c t u r e f o r both s t o r i n g and r e t r i e v i n g s t o r i e s 
f rom long - te rm ep isod ic memory. The most genera l 
forms o f a b s t r a c t p lann ing adv ice a re o f t e n ex ­
pressed in terms of common say ings , or adages, 
which r e f e r t o the mo ra l , o r p o i n t , o f t h e s t o r y . 
When s i m i l a r p lann ing e r r o r s occur , t he same p l a n ­
n ing a n a l y s i s leads to both r e c a l l o f assoc ia ted 
adages, and to spontaneous remindings of s t o r i e s 
which a re r e l a t e d at the same a b s t r a c t themat ic 
l e v e l . Thus p lann ing i n f o r m a t i o n becomes a v a i l a b l e 
f o r both a d v i c e - g i v i n g , and the a n t i c i p a t i o n , 
avo idance, o r recovery o f f u t u r e p lann ing e r r o r s . 
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