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A b s t r a c t 

Combinatorial explosion of inferences has always 
been on e o f  th e classi c problem s i n AI .  Resource s 
ar e limited ,  an d inference s potentiall y  infinite ;  a 
reasone r  need s t o b e abl e t o determin e whic h infer -
ence s ar e usefu l  t o dra w fro m a  give n piec e o f  text . 
But  unles s on e consider s th e goal s o f  th e reasoner , 
i t  i s  ver y difficul t  t o giv e a  principle d definitio n o f 
what  i t  mean s fo r  a n inferenc e t o b e "useful. " 

Thi s pape r  present s a  theor y o f  inferenc e contro l 
base d o n th e notio n o f  interestingness .  W e intro -
duc e knowledg e goals ,  th e goal s o f  a  reasone r  t o 
acquir e som e piec e o f  knowledg e require d fo r  a  rea -
sonin g task ,  a s th e focussin g criteri a fo r  inferenc e 
control .  W e argu e tha t  knowledg e goal s correspon d 
t o th e interest s o f  th e reasoner ,  an d presen t  a  the -
or y o f  interestingnes s tha t  i s  functionall y motivate d 
by consideratio n o f  th e need s o f  th e reasoner .  Al -
thoug h w e us e stor y understandin g a s th e reason -
in g task ,  man y o f  th e argument s carr y ove r  t o othe r 
cognitiv e task s a s well . 

1 Cognitive motivations: Knowledge 

goal s a s a  basi s fo r  interestingnes s 

When w e compar e th e wa y peopl e rea d newspape r 
storie s wit h ho w compute r  program s typicall y rea d 
them ,  w e notic e th e followin g differences : 

Subjectivity :  Peopl e ar e biased .  The y interpre t 
storie s i n a  manne r  tha t  suit s them .  The y jum p 
t o conclusions .  Compute r  programs ,  o n th e othe r 
hand ,  ar e usuall y designe d t o rea d storie s i n a n 
objectiv e manner ,  an d t o extrac t  th e "correct "  o r 
"true "  interpretatio n o f  a  stor y t o th e exten t  tha t 
the y can . 

Variabl e dept h parsing :  Peopl e don' t  rea d ev -
erythin g i n grea t  detail .  The y concentrat e o n de -
tail s tha t  the y fin d relevan t  o r  interesting ,  an d ski m 
ove r  th e rest .  I n contrast ,  compute r  program s ar e 
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designe d t o atten d t o ever y aspec t  o f  a  stor y tha t 
i s  withi n th e scop e o f  thei r  knowledg e structures . 
Consequently ,  the y eithe r  proces s th e entir e stor y 
i n grea t  depth ,  o r  els e the y ski m everythin g i n th e 
story .  The y ca n no t  decid e whic h aspect s t o proces s 
i n detai l  an d whic h one s t o ignore . 

Learning and change: People change as they 
read .  The y neve r  rea d th e sam e stor y twic e i n th e 
same way .  The y notic e differen t  thing s th e secon d 
tim e around ,  o r  the y simpl y ge t  bored .  Afte r  read -
in g a  story ,  the y interpre t  othe r  simila r  storie s dif -
ferently .  Compute r  programs ,  i n contrast ,  ar e no t 
adaptive ;  the y alway s rea d a  give n stor y th e sam e 
way. 

W h at  make s peopl e differen t  fro m compute r  pro -
grams ? W h a t  i s th e missin g elemen t  tha t  ou r  the -
orie s don' t  ye t  accoun t  for ? T h e answe r  i s simple : 
Peopl e rea d newspape r  storie s fo r  a  reason :  t o lear n 
mor e abou t  wha t  the y ar e intereste d in .  Computers , 
on th e othe r  hand ,  don't .  I n fact ,  computer s don' t 
eve n hav e interests ;  ther e i s  nothin g i n particula r 
tha t  the y ar e tryin g t o find  ou t  whe n the y read .  I f 
a compute r  progra m i s t o b e a  mode l  o f  stor y un -
derstanding ,  i t  shoul d als o rea d fo r  a  "purpose. " 

Of  course ,  peopl e hav e severa l  goal s tha t  d o no t 
m a ke sens e t o attribut e t o computers .  O n e migh t 
reau d a  restauran t  guid e i n orde r  t o satisf y hunge r  o r 
entertainmen t  goals ,  o r  t o find  a  goo d plac e t o g o 
fo r  a  busines s lunch .  Computer s d o no t  ge t  hungry , 
an d computer s d o no t  hav e busines s lunches . 

However ,  thes e physiologica l  an d socia l  goal s giv e 
ris e t o severa l  intellectua l  o r  cognitiv e goals .  A  goa l 
t o satisf y hunge r  give s ris e t o goal s t o find  infor -
mation :  th e n a m e o f  a  restauran t  whic h serve s th e 
desire d typ e o f  food ,  ho w expensiv e th e restauran t 
is ,  th e locatio n o f  th e restaurant ,  etc .  Thes e ar e 
goal s t o acquir e informatio n o r  knowledge ,  an d ar e 
calle d knowledg e goals .  Thes e goal s ca n b e hel d b y 
computer s too ;  a  compute r  migh t  "want "  t o find 
out  th e locatio n o f  a  restaurant ,  an d rea d a  guid e i n 
orde r  t o d o s o i n th e sam e wa y a s a  perso n might . 
Whil e suc h a  goa l  woul d no t  aris e ou t  o f  hunge r  i n 
th e cas e o f  th e computer ,  i t  migh t  wel l  aris e ou t  o f 
th e "goal "  t o lear n mor e abou t  restaurants . 

I n othe r  words ,  knowledg e goal s als o aris e fro m 

206 

http://ashwinOic3.gatech.edu


th e desir e t o learn ,  t o pursu e one' s intellectua l  in -
terests ,  t o improv e one' s mode l  o f  th e world .  Thes e 
goal s ca n b e viewe d a s question s abou t  th e donmi u 
of  interest .  T o b e intereste d i n terrorism ,  fo r  <'x -
ample ,  i s  t o hav e a  lo t  o f  question s abou t  variou s 
aspect s o f  terrorism ,  an d t o thin k abou t  thes e ques -
tion s i n th e contex t  o f  inpu t  dat a abou t  terrorism , 
suc h a s newspape r  storie s abou t  terroris t  incidents . 
The poin t  o f  readin g thes e storie s i s t o answe r  one' s 
questions ,  a s wel l  a s t o revea l  flaw s o r  gap s i n one' s 
model  o f  terroris m i n orde r  t o tr y t o improv e thi s 
model .  Thes e gap s giv e ris e t o ne w question s whic h 
i n tur n stimulat e furthe r  interes t  i n terrorism .  Bot h 
computer s an d peopl e ca n b e "interested "  i n terror -
is m i n thi s sense . 

I n contras t  wit h people ,  therefore ,  a  compute r  ha s 
onl y on e underlyin g goal :  t o lear n an d improv e it s 
worl d model. ^  However ,  thi s (and ,  i n th e cas e o f 
people ,  othe r  physica l  an d socia l  goals )  give s ris e t o 
knowledg e goal s tha t  the n driv e th e understandin g 
process . 

2 Computational motivations: 

W h at  ar e th e k n o w l e d g e goal s o f 

a n unders tand in g p r o g r a m ? 

Understanding ,  then ,  ca n b e viewe d a s th e pursui t 
of  one' s interest s o r  questions .  However ,  i t  woul d 
defea t  th e purpos e t o buil d a  "question-asking "  o r 
"interest-pursuing "  progra m pe r  se .  Instead ,  thes e 
question s an d interest s shoul d aris e naturall y a s cog -
nitiv e goal s o f  th e progra m durin g variou s stage s o f 
th e reasonin g process .  Thi s mean s tha t  th e progra m 
shoul d as k a  questio n onl y whe n i t  ha s a  nee d t o ac -
quir e tha t  piec e o f  knowledge .  Fo r  example ,  i n th e 
cas e o f  a  stor y undertandin g system ,  a  knowledg e 
goal  shoul d b e formulate d onl y whe n th e syste m 
need s t o kno w th e answe r  fo r  th e purpose s o f  under -
standin g th e story .  I n othe r  words ,  knowledg e goal s 
shoul d b e functionall y usefu l  t o th e overal l  goal s o f 
th e system . 

The theor y o f  knowledg e goal s presente d i n thi s 
pape r  depend s o n a  theor y o f  understandin g tasks , 
th e basi c task s o f  a n understander .  I n additio n t o 
parser-leve l  task s suc h a s nou n grou p connection , 
pronou n reference ,  etc. ,  thes e task s includ e th e in -
tegratio n o f  fact s wit h wha t  th e understande r  al -
read y knows ,  th e detectio n o f  anomalie s i n th e tex t 
whic h identif y flaws  o r  gap s i n th e understander' s 
mode!  o f  th e domain ,  th e formulatio n o f  explana -
tion s t o resolv e thos e anomalies ,  th e confirmatio n 
and refutatio n o f  potentia l  explanations ,  th e learn -
in g o f  ne w explanation s fo r  us e i n understandin g 
futur e situations .  Thes e ar e th e basi c task s tha t  a n 
understande r  need s t o b e abl e t o perform . 

I n orde r  t o carr y ou t  thes e tasks ,  th e under -
stande r  need s t o integrat e th e text ,  whic h i s of -

'  Sinc e computer s wil l  eventuall y b e expecte d t o in -
terac t  wit h th e physica l  worl d (e.g. ,  robots )  an d th e so -
cia l  worl d (e.g. ,  employees) ,  the y wil l  als o b e expecte d 
t o hav e som e o f  th e physica l  o r  socia l  goal s tha t  w e cur -
rentl y attribut e onl y t o people . 

te n ambiguous ,  ellipti c an d vague ,  wit h it s  worl d 
knowledge ,  whic h i s ofte n incomplete .  I n formulat -
in g a n explanation ,  fo r  example ,  th e understande r 
m ay nee d t o kno w mor e abou t  th e situatio n tha n 
i s explicitl y  state d befor e i t  ca n decid e whic h i s th e 
bes t  explanation .  However ,  i t  i s impossibl e t o antic -
ipat e whe n a  particula r  piec e o f  knowledg e wil l  b e 
availabl e t o th e understander ,  sinc e th e rea l  worl d 
(i n th e cas e o f  a  stor y understandin g program ,  th e 
story )  wil l  no t  alway s provid e exactl y tha t  piec e o f 
knowledg e a t  exactl y th e tim e tha t  th e understande r 
require s it .  Thu s th e understande r  mus t  b e abl e t o 
suspen d question s i n memory ,  an d reactivat e the m 
at  th e righ t  tim e whe n th e informatio n i t  need s be -
comes available .  I n othe r  words ,  th e understande r 
must  b e abl e t o remembe r  wha t  i t  need s t o know , 
and why . 

Furthermore ,  th e system' s understandin g o f  an y 
rea l  worl d domai n ca n neve r  b e quit e complete . 
Conventiona l  script ,  fram e o r  schema-base d theorie s 
assume tha t  understandin g mean s finding  a n appro -
priat e script ,  fram e o r  schem a i n memor y an d fitting 
i t  t o th e story .  Schema s i n m e m o r y ar e assume d t o 
be "correct; "  i f  a n applicabl e schem a i s found ,  th e 
stor y i s  understood .  However ,  thi s mode l  i s  inad -
equat e sinc e a n understander' s m e m o r y i s  alway s 
incomplete .  Knowledg e structure s ofte n hav e gap s 
i n them ,  especiall y i n poorl y understoo d domains . 
Thes e gap s correspon d t o wha t  th e understande r 
has no t  ye t  understoo d abou t  th e domain .  Eve n i f 
a schem a appear s t o b e correct ,  nove l  experience s o r 
storie s m a y revea l  flaws  i n th e schem a o r  a  mismatc h 
wit h th e rea l  world .  Furthermore ,  th e schem a m a y 
not  b e indexe d correctl y i n memory . 

Understandin g tasks ,  therefore ,  generat e informa -
tio n subgoal s o r  questions ,  representin g wha t  th e 
understande r  need s t o kno w i n orde r  t o carr y ou t 
th e curren t  task ,  b e i t  explanation ,  learning ,  o r  an y 
othe r  cognitiv e task .  Thes e question s constitut e th e 
specifi c  knowledg e goal s o f  th e system ,  an d ar e use d 
t o focu s th e understandin g process . 

Our  theor y o f  knowledg e goal s i s  motivate d b y 
thes e functiona l  considerations ,  an d correspond s 
wel l  wit h a  theor y o f  interestingnes s motivate d b y 
th e abov e cognitiv e considerations .  Th e theor y ha s 
bee n implemente d i n a  compute r  progra m calle d 
A Q UA (Askin g Question s an d Understandin g An -
swers) ,  whic h learn s abou t  terroris m b y readin g 
newspape r  storie s abou t  unusua l  terroris t  incident s 
i n th e Middl e Eas t  [Ram ,  1987 ;  Schan k an d R a m , 
1988 ;  R a m ,  1989] .  A Q U A use s it s knowledg e goal s 
t o direc t  th e understandin g process .  W e wil l  illus -
trat e ou r  idea s wit h example s take n fro m thi s pro -
gram . 

3 A taxonomy of knowledge goals 

Knowledg e goal s ca n b e characterize d accordin g t o 
th e typ e o f  understandin g tas k tha t  the y aris e from . 

Tex t  goals :  Knowledg e goal s o f  a  tex t  analysi s 
program ,  arisin g fro m text-leve l  tasks .  Thes e ar e 
th e question s tha t  aris e fro m basi c syntacti c an d 
semanti c analysi s tha t  need s t o b e don e o n th e inpu t 
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text ,  suc h a s nou n grou p attachmen t  o r  pronou n 
reference . 

M e m o ry goals :  Knowledg e goal s o f  a  dynami c 
memory program ,  arisin g fro m memory-leve l  tasks . 
A dynami c memor y mus t  b e abl e t o notic e simi -
larities ,  matc h incomin g concept s t o stereotype s i n 
memory,  for m generalizations ,  an d s o on . 

Explanatio n goals :  Goal s o f  a n explaine r  tha t 
aris e fro m explanation-leve l  tasks ,  includin g th e de -
tectio n an d resolutio n o f  anomalies ,  an d th e build -
in g o f  motivationa l  an d causa l  explanation s fo r  th e 
event s i n th e stor y i n orde r  t o understan d wh y th e 
character s acte d a s the y  did ,  o r  wh y certai n event s 
occurre d o r  di d no t  occur . 

Relevanc e goals :  Goal s o f  an y intelligen t  syste m 
i n th e rea l  world ,  concernin g th e identificatio n o f  as -
pect s o f  th e curren t  situatio n tha t  ar e "interesting " 
or  relevan t  t o it s ow n goals . 

A Q UA i s a n implementatio n o f  a  integrate d the -
or y o f  stor y understanding ,  memor y an d learn -
ing ,  calle d quesiion-dnve n understanding ,  whic h ad -
dresse s th e abov e issues .  I n additio n t o thei r  the -
oretica l  rol e i n ou r  mode l  o f  inferenc e contro l  an d 
interestingness ,  knowledg e goal s hav e als o playe d a n 
implementationa l  rol e i n ou r  researc h b y providin g 
a unifor m mechanis m fo r  th e integratio n o f  variou s 
cognitiv e processes .  Fo r  example ,  knowledg e goal s 
arisin g from ,  say ,  memor y task s ar e indexe d i n mem-
or y an d use d i n th e sam e wa y a s knowledg e goal s 
arisin g fro m explanatio n tasks .  A  knowledg e goa l 
generate d fro m on e tas k ma y b e suspended ,  an d sat -
isfie d opportunisticall y durin g th e pursui t  o f  som e 
othe r  tas k a t  a  late r  stag e o r  eve n durin g th e pro -
cessin g o f  a  differen t  story .  Implementationa l  detail s 
may b e foun d i n [Ram ,  1989] . 

4 Using knowledge goals to guide 

processin g 

A progra m tha t  use s knowledg e goal s t o guid e un -
derstandin g i s a n improvemen t  ove r  on e tha t  pro -
cesse s everythin g i n equa l  detail ,  i.e. ,  on e tha t  i s 
completel y text-driven .  A n understande r  tha t  i s 
completel y text-drive n woul d proces s everythin g i n 
detai l  i n th e hop e tha t  i t  migh t  tur n ou t  t o b e 
relevant .  T o avoi d this ,  th e understande r  shoul d 
dra w onl y thos e inference s whic h woul d hel p i t  find 
out  wha t  i t  need s t o know .  I n othe r  words ,  th e 
understande r  shoul d us e it s knowledg e goal s t o fo -
cus it s attentio n o n th e interestin g aspect s o f  th e 
story ,  wher e "interesting "  ca n b e define d a s "relat -
in g t o somethin g th e understande r  want s t o find  ou t 
about. " 

W hy woul d a n understande r  nee d t o find  some -
thin g ou t  i n th e first  place ? Ultimately ,  th e poin t  o f 
readin g i s t o lear n mor e abou t  th e world .  Question s 
aris e whe n readin g a  stor y reveal s gap s o r  inconsis -
tencie s i n th e worl d model .  I t  i s  usefu l  t o focu s 
attentio n o n suc h question s becaus e the y aris e fro m 
a "nee d t o learn. "  Fo r  example ,  question s arisin g 
fro m anomalou s fact s ar e mor e usefu l  tha n thos e 
arisin g fro m routin e stereotypica l  facts ,  sinc e i n th e 
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Figur e 1 :  Contro l  structure :  Th e understandin g cycle . 
A fac t  i s interestin g i f  i t  satisfie s a  knowledg e goa l  pend -
in g i n memory ,  o r  i f  i t  give s ris e t o ne w knowledg e 
goals .  Uninterestin g fact s pas s verticall y dow n wit h 
minima l  processing ;  interestin g fact s caus e suspende d 
understandin g task s t o b e restarted ,  o r  ne w task s  t o b e 
created .  Ne w task s ca n giv e ris e t o ne w knowledg e goals , 
whic h ar e suspende d alon g wit h th e task s  i f  answer s ar e 
not  ye t  know n an d canno t  b e inferred . 

forme r  cas e th e understande r  ma y lear n somethin g 
new abou t  th e world . 

Ther e ar e tw o basi c way s i n whic h a  fac t  ca n tur n 
out  t o b e wort h processing : 

Top-down :  A  fac t  tha t  answer s a  questio n i s 
wort h focussin g o n sinc e i t  help s t o achiev e a  knowl -
edge goa l  o f  th e understander ,  whic h i n tur n allow s 
th e understande r  t o continu e th e reasonin g tas k 
tha t  wa s awaitin g th e answer . 

Bottom-up :  A  fac t  tha t  raise s ne w question s i s 
wort h focussin g i f  th e question s aris e fro m a  ga p o r 
inconsistenc y i n th e understander' s knowledg e base , 
sinc e th e understande r  ma y b e abl e t o improv e it s 
knowledg e bas e b y learnin g somethin g ne w abou t 
th e world . 

Thes e correspon d t o th e tw o diamond s  i n figure  1 . 
Thes e diamond s attemp t  t o determin e whic h fact s 
th e understande r  shoul d focu s on .  T o improv e o n 
thi s eve n further ,  th e understande r  need s a  wa y o f 
determinin g whic h knowledg e goal s wort h pursu -
in g an d whic h one s ar e not .  No t  al l  question s ar e 
equall y important ,  no r  ar e al l  answer s equall y valu -
able .  Th e understande r  need s t o b e abl e t o deter -
min e th e prioritie s  o f  it s knowledg e goals ,  dependin g 
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on ho w likel y th e understande r  i s t o lear n somethin g 
by thinkin g abou t  thes e knowledg e goals .  Thes e de -
cision s ar e m a d e usin g a  se t  o f  heuristic s tha t  wil l 
be describe d below . 

Th e decisio n t o focu s attentio n correspond s 
closel y wit h th e notio n o f  "interestingness. "  W h e n 
an understande r  focuse s o n a  particula r  fac t  an d 
processe s i t  i n greate r  detail ,  i t  ca n b e sai d t o b e 
"interested "  i n tha t  fact.- ^  Fo r  thi s reason ,  focu s o f 
attentio n heuristic s ca n als o b e though t  o f  a s in -
terestingnes s heuristics .  Thes e heuristic s provid e a 
functiona l  definitio n o f  "interestingness "  a s a  cri -
terio n fo r  focussin g attention :  Interestingnes s i s a 
gues s a t  wha t  on e think s on e migh t  lear n fro m pay -
in g attentio n t o a  fa d o r  a  question .  Th e gues s mus t 
be mad e withou t  processin g th e fac t  o r  questio n i n 
detail ,  becaus e otherwis e th e purpos e o f  focussin g 
attentio n t o contro l  inference s woul d b e defeated . 
Thu s th e interestingnes s heuristic s describe d belo w 
ar e indee d heuristic s rathe r  tha n precis e measure s 
of  th e valu e o f  thinkin g abou t  a  fac t  o r  a  question . 

5 Interestingness heuristics 

I n orde r  t o us e question s t o contro l  inferences ,  a n 
understande r  mus t  b e abl e t o determin e th e inter -
estingnes s o f  question s base d o n thei r  content ,  a s 
wel l  a s th e tas k tha t  the y aros e from .  I t  mus t  als o 
be abl e t o identif y fact s i n th e stor y tha t  ar e inter -
estin g b y virtu e o f  bein g relevan t  t o question s tha t 
th e understande r  i s intereste d in . 

Ther e ar e tw o type s o f  heuristic s fo r  determinin g 
interestingness: ^ 

Content-based :  T h e interestingnes s o f  som e in -
put  depend s o n it s conten t  o r  domai n (mor e specif -
ically ,  o n th e relationshi p betwee n it s conten t  an d 
th e system' s goals) .  I n othe r  words ,  som e thing s ar e 
more interestin g tha n others ,  dependin g o n thei r  re -
lationshi p t o th e system' s goals .  Fo r  example ,  i f  on e 
i s intendin g t o fly  K L M i n th e nea r  future ,  a  stor y 
abou t  a  K L M flight  bein g hijacke d woul d b e ver y 
interestin g eve n i f  i t  wer e a  stereotypica l  hijackin g 
story .  Th e understande r  woul d tr y t o dra w thos e 
inference s tha t  wer e relevan t  t o it s goa l  o f  flying 
K L M.  Similarly ,  storie s abou t  peopl e on e person -
all y know s ar e mor e interestin g tha n storie s abou t 
strangers . 

Thes e heuristic s us e th e conten t  o f  th e fac t  o r 
questio n t o determin e it s interestingness .  T h e is -
sue her e is ,  whic h particula r  fact s shoul d th e under -
stande r  focu s on ? Wh ic h particula r  fact s doe s th e 
understande r  nee d t o lear n about ? 

^Sinc e interestingnes s depend s o n one' s goals ,  th e 
heuristic s presente d her e d o no t  cove r  interest s tha t  aris e 
fro m goal s tha t  li e outsid e th e scop e o f  th e basi c un -
derstandin g an d learnin g task s tha t  A Q U A performs . 
For  example ,  a  paren t  woul d b e intereste d i n th e repor t 
car d o f  hi s child .  Sinc e A Q U A ' s goal s d o no t  includ e 
carin g fo r  children ,  i t  woul d no t  hav e an y reaso n t o b e 
intereste d i n a  repor t  card ,  unles s th e repor t  car d wa s 
anomalou s wit h respec t  t o A Q U A ' s beliefe . 

^Thi s i s orthogona l  t o th e top-down/bottom-u p dis -
tinctio n mad e earlier . 

Structure -  o r  Configuration-based :  S o m e 
kind s o f  situation s ar e mor e interestin g tha n others . 
For  example ,  expectatio n failure s ar e interesting ,  re -
gardles s o f  th e conten t  o f  th e particula r  expectatio n 
tha t  failed .  Thes e heuristic s us e th e structur e o f  th e 
knowledg e t o determin e interestingness .  T h e issu e 
h^r e is ,  ca n th e structur e o f  th e situatio n b e use d t o 
determin e whic h aspect s o f  th e situatio n ar e wort h 
focussin g on ? Wh ic h configuration s o f  knowledg e 
structure s signa l  gap s tha t  th e understande r  need s 
t o lear n about ? 

Of  course ,  i n an y particula r  situation ,  th e tw o 
condition s nee d t o b e combine d i n orde r  t o deter -
min e th e overal l  interestingnes s o f  th e input .  Fo r  ex -
ample ,  a n expectatio n failur e tha t  relate s t o a  goa l 
of  th e syste m woul d hav e a  highe r  priorit y tha n on e 
tha t  doe s not ,  an d s o th e syste m woul d b e mor e 
intereste d i n th e former . 

Bot h type s o f  heuristic s identif y situation s i n 
whic h th e understande r  migh t  b e abl e t o lear n some -
thin g useful .  I n th e first  case ,  th e understande r 
migh t  lear n mor e abou t  a  perso n i t  knows ,  o r  i t 
migh t  lear n a  ne w wa y t o achiev e a  goa l  tha t  i t  has . 
I n th e secon d case ,  th e understande r  migh t  b e abl e 
t o updat e it s worl d mode l  b y identifyin g gap s i n it s 
model . 

An exampl e o f  th e first  typ e o f  heuristi c i s th e 
principl e o f  goa l  identificatio n use d b y th e P O L I -
T I C S progra m [Carbonell ,  1979] : 

If the understander of an event identifies with 
th e goal s o f  on e o f  th e actors ,  h e wil l  focu s at -
tentio n o n inference s tha t  lea d t o th e fulfillmen t 
of  thes e goals . 

This is a content-bcised heuristic since it relies on 
th e actua l  typ e o f  goal ,  no t  merel y o n th e fac t  tha t 
ther e i s a  goa l  bein g pursued .  A  configuration-base d 
heuristic ,  o n th e othe r  hand ,  relie s o n particula r  re -
lationship s betwee n concept s i n memory ,  no t  specif -
icall y o n wha t  thos e concept s are .  Fo r  example , 
P O L I T I C S use d th e followin g configuration-base d 
heuristi c t o focu s it s attention : 

Objective/Means distinction: If there are two 
or  mor e action s i n a n event ,  an d som e action s 
ar e instrumenta l  t o state d o r  implici t  objec -
tive s o f  on e o f  th e actors ,  th e understande r 
shoul d focu s attentio n o n th e objective s an d 
non-instrumenta l  actions . 

In other words, an instrumental action is less 
likel y t o b e significan t  tha n a  large r  actio n tha t  i t 
i s  par t  of ,  regardles s o f  wha t  th e particula r  action s 
are .  T h e reaso n thi s i s a  goo d strateg y fo r  a n un -
derstander ,  accordin g t o th e definitio n o f  interest -
ingnes s propose d earlier ,  i s  tha t  th e understande r 
i s mor e likel y t o lear n somethin g b y thinkin g abou t 
th e large r  actio n tha n i t  i s  b y thinkin g abou t  th e 
instrumenta l  action . 

A Q UA use s severa l  heuristic s t o judg e interest -
ingness .  Thes e heuristic s ca n b e categorize d accord -
in g t o th e typ e o f  understandin g goal s tha t  the y 
pertai n to .  Le t  u s star t  wit h relevanc e goals . 
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5. 1 In terest ingnes s f r o m re levanc e 

goal s 

Interestingnes s arisin g fro m persona l  relevanc e usu -
all y fall s  int o th e clas s o f  content-base d interest -
ingness ,  sinc e particula r  goals ,  people ,  locations , 
etc .  ar e identifie d a s bein g interestin g t o th e under -
stander .  Question s an d fact s involvin g thes e goals , 
people ,  locations ,  etc .  ar e wort h pursuin g sinc e th e 
understande r  migh t  lear n somethin g relevan t  t o i t 
by doin g so . 

5.1.1 What could be relevant to a program? 
I n orde r  fo r  somethin g t o b e personall y relevan t  t o 
a program ,  th e progra m mus t  hav e a  personalit y i n 
th e rea l  world .  Ther e mus t  b e goal s i t  want s t o 
achieve ,  peopl e i t  know s o r  ha s hear d of ,  place s i t 
know s abou t  o r  ha s grow n u p in ,  an d s o on .  Storie s 
relevan t  t o thi s personalit y ar e interestin g eve n i f 
the y d o no t  involv e anomalie s o r  nove l  explanations . 

For  example ,  tw o o f  th e focu s o f  attentio n cri -
teri a use d b y P O L I T I C S fal l  int o thi s category : 
"goa l  identification "  an d "interes t  i n V I P activi -
ties. "  Sinc e P O L I T I C S ha d a  politica l  ideology ,  i t 
coul d b e sai d t o hav e a  personalit y i n th e sens e use d 
here .  Thu s i t  coul d focu s it s attentio n o n thos e as -
pect s o f  a  situatio n tha t  wer e relevan t  t o it s goals . 

Sinc e A Q U A doe s no t  hav e an y rea l  experience s 
outsid e o f  reeidin g stories ,  it s  "personality "  consist s 
of  it s  knowledg e goals ,  i.e. ,  th e question s tha t  i t  i s 
intereste d i n finding  answer s to .  Th e people ,  insti -
tutions ,  object s an d location s tha t  i t  i s  intereste d i n 
learnin g abou t  ar e th e people ,  institutions ,  object s 
an d location s tha t  ar e involve d i n thes e questions . 
Th e goal s tha t  ar e interestin g t o A Q U A ar e goal s 
of  character s i n thes e storie s tha t  i t  ha s question s 
about . 

O ne coul d sa y tha t  A Q U A ha s "adopted "  th e 
goal s tha t  i t  ha s question s about ,  i n th e sens e tha t 
i t  i s  intereste d i n storie s (o r  aspect s o f  stories )  abou t 
suc h goal s a s i f  the y wer e it s o w n (a n exampl e fol -
low s later) .  A n alternativ e approac h t o th e proble m 
of  wher e a  progra m migh t  ge t  it s goal s i s t o "give " 
goal s t o th e program ,  fo r  example ,  b y programmin g 
particula r  ideologie s int o th e progra m a s i n P O L I -
T ICS .  I n A Q U A ,  thi s woul d b e analogou s t o taggin g 
particula r  goal s o r  peopl e a s bein g "personall y rel -
evant "  o r  "interesting "  t o th e program . 

I n contrcist ,  th e approac h use d i n A Q U A i s t o al -
lo w th e progra m t o evolv e it s o w n se t  o f  interest s 
tha t  ar e functiona l  t o th e purpos e o f  th e progra m 
(learnin g abou t  terrorism) ,  b y lettin g th e question s 
tha t  aris e fro m thi s purpos e b e it s goals .  Thes e 
interest s ca n b e use d t o focu s attentio n o n thos e 
aspect s o f  th e stor y tha t  woul d hel p i t  achiev e it s 
purpose . 

Let  u s n o w discus s interestingnes s heuristic s 
base d o n thi s notio n o f  persona l  relevance . 

5.1. 2 G o a l  relevance .  Thi s i s simila r  t o th e 
"goa l  identification "  criterio n use d b y P O L I T I C S . 

H-1: Goal relevance 
A fac t  tha t  coul d b e instrumental  t o o r  coul d 

hinde r  a  goa l  o f  th e understande r  i s mor e inter -
estin g tha n on e tha t  ha s n o relevanc e t o th e un -
derstander' s goals .  A  fac t  tha t  directl y matche s 
or  conflict s wit h a  goa l  o f  th e understande r  i s 
ver y interesting . 

5.1.3 
Vicariou s goals .  Vicariou s interest s aris e fro m 
goal  configuration s tha t  ar e simila r  t o one' s own ,  o r 
t o thos e on e i s likel y t o hav e a t  som e point .  Storie s 
abou t  crisi s goal s o r  sudde n goa l  changes ,  fo r  exam -
ple ,  ar e usuall y interestin g fro m a  vicariou s poin t  o f 
vie w sinc e th e understande r  i s likel y t o experienc e 
simila r  crisi s goal s o r  goa l  changes . 

Thes e heuristic s ar e configuration-based ,  a s op -
pose d t o content-bzised ,  sinc e al l  goa l  change s ar e 
inherentl y interestin g regardles s o f  th e particula r 
goal s involved .  However ,  goa l  change s involvin g 
goal s o f  persona l  relevanc e t o th e understande r 
woul d b e mor e interestin g tha n thos e involvin g 
othe r  goals . 

H -2 :  Vicariou s goa l  chang e 
An actio n tha t  drasticall y change s th e goal s o f 
th e planne r  o r  acto r  o f  th e actio n i s interesting . 

H -3 :  Vicariou s crisi s goa l 
An actio n tha t  initiate s a  crisi s goa l  o f  th e plan -
ner  o r  acto r  o f  th e actio n i s interesting . 

An exampl e o f  a  vicariou s crisi s goa l  i s  th e 
self-preservatio n goa l  arisin g fro m act s o f  vio -
lence .  Schan k call s violenc e a n "absolut e interest " 
[Schank ,  1979 ]  sinc e peopl e universall y see m t o b e 
intereste d i n violence .  Thi s follow s fro m th e ap -
plicatio n o f  heuristi c H- 3 t o th e themati c goa l  o f 
self-preservatio n whic h i s universa l  amon g people . 

5.1.4 Actor relevance. There are four degrees 
t o whic h a  particula r  perso n o r  institutio n can  b e 
relevan t  t o a n understander ,  eac h o f  whic h produce s 
mor e interes t  tha n th e previou s one : 

H - 4 :  Ac to r  relevanc e 
Storie s involvin g peopl e tha t  ar e completel y un -
know n ar e th e leas t  interesting .  Mor e interest -
in g tha n thes e ar e storie s involvin g peopl e wh o 
th e understande r  ha s hear d of .  Stil l  mor e in -
terestin g ar e storie s involvin g peopl e w h o ar e 
famous ,  suc h a s celebrities .  Storie s involvin g 
peopl e w h o th e understande r  personall y know s 
ar e th e mos t  interesting . 

Thi s heuristi c i s simila r  t o th e "£w:to r  relevance " 
an d "interes t  i n V I P activities "  criteri a o f  POLI -
T ICS .  A Q U A use s simila r  heuristic s fo r  objec t  an d 
locatio n relevance ,  omitte d her e du e t o spac e limi -
tations . 

5.2 Interestingness from explanation 

goal s 

So far ,  w e hav e see n interestingnes s heuristic s tha t 
trie d t o identif y situation s involvin g goals ,  people , 
object s o r  place s tha t  ar e personall y relevan t  t o th e 
understander .  Suc h situation s provid e a n opportu -
nit y t o lear n somethin g o f  persona l  relevance ,  e.g. , 
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t o lear n somethin g mor e abou t  a  perso n th e under -
stande r  i s intereste d in ,  o r  t o lear n a  ne w pla n t o 
achiev e a  goa l  tha t  th e understande r  has ,  Ther e i s 
anothe r  clas s o f  heuristic s whic h identif y jiotentia l 
gap s i n th e understander' s knowledge ,  i n orde r  t o 
determin e wha t  th e understande r  migh t  lear n fro m 
processin g th e give n situation .  Situation s tha t  ar e 
interestin g accordin g t o thes e heuristic s ar e thos e 
tha t  allo w th e understande r  t o improv e it s worl d 
model .  Thes e heuristic s ar e base d o n explanatio n 
and memor y goal s o f  th e understander.' '  Le t  u s 
star t  wit h explanatio n goals . 

5.2.1 Anomaly detection. Anomalies arise 
when incomin g fact s d o no t  fi t  i n wit h wha t  th e 
understande r  expecte d t o see .  Anomalie s ar e inter -
estin g becaus e ther e i s a  possibilit y  tha t  th e worl d 
model  tha t  underlie s th e faile d expectation s i s in -
correct ,  whic h signal s a  nee d t o lear n mor e abou t 
th e domain . 

H-5 :  A n o m a l y detectio n 
Al l  anomalie s ar e interesting ,  an d therefor e al l 
knowledg e goal s tha t  aris e durin g th e anomal y 
detectio n proces s ar e interesting .  Thes e goal s 
ar e alway s pursue d i n a n attemp t  t o for m ex -
planation s t o resolv e th e anomalies . 

Knowledg e goal s tha t  see k explanation s i n orde r 
t o resolv e anomalie s ar e les s interestin g i f  explana -
tion s ar e easil y available .  I f  n o explanatio n i s found , 
ther e i s a  ga p i n m e m o r y correspondin g t o a n un -
explainabl e anomaly .  A  knowledg e goa l  tha t  seek s 
t o fil l  i n thi s ga p i s interestin g fo r  a n understande r 
tha t  i s  tryin g t o lear n abou t  thi s domain . 

H-6 :  Explanat io n availabilit y 
An explanatio n retrieva l  goa l  tha t  fail s  t o fin d 
an explanatio n i n memor y i s mor e interestin g 
tha n on e wher e a n explanatio n ca n b e easil y 
found . 

Thu s storie s tha t  hav e standar d explanation s ar e 
les s interestin g tha n nove l  an d unusua l  stories . 

Of  course ,  thi s an d an y othe r  heuristi c migh t  b e 
overrule d i f  othe r  interestingnes s heuristic s cam e 
int o play .  Heuristic s lik e thes e encod e rule s tha t 
represen t  guesse s a t  interestingness ,  othe r  thing s be -
in g equal .  Counter-example s ca n easil y b e foun d 
by playin g u p interestingnes s factor s represente d b y 
othe r  heuristics .  Th e fina l  interestingnes s measur e 
i s a  combinatio n o f  al l  thes e factors ,  no t  an y singl e 
facto r  take n b y itself .  Fo r  example ,  a  stereotypica l 
explanatio n fo r  th e motivation s o f  a  perso n wh o on e 
knows personall y migh t  b e mor e interestin g tha n a n 
unusua l  explanatio n fo r  th e motivation s o f  a  perso n 
one doesn' t  know .  Thi s als o depend s o n th e goal s o f 
th e system ,  sinc e a  reasone r  migh t  b e particularl y 
intereste d i n th e motivation s o f  a  particula r  perso n 
fo r  som e othe r  reason . 

The interestingnes s o f  a n explanatio n goa l  als o 
depend s o n th e kin d o f  explanatio n tha t  th e goa l  i s 

^Since AQUA does not perform any text-level learn-
ing ,  text-leve l  goal s ar e no t  interestin g t o A Q U A ac -
cordin g t o th e learnin g criterio n fo r  interestingness . 

seeking .  Knowledg e goal s seekin g explanation s fo r 
th e motivation s o f  individual s aris e fro m huma n in -
teres t  stories ,  an d ar e usuall y mor e interesting ,  fro m 
th e h u m a n interes t  poin t  o f  view ,  tha n thos e tha t 
see k explanation s fo r  th e motivation s o f  institutions . 

H - 7 :  H u m a n interes t 
Knowledg e goal s involvin g motivation s o f  indi -
vidual s ar e mor e interestin g tha n thos e involv -
in g motivation s o f  institutions . 

Not e tha t  heuristi c H- 7 judge s interestingnes s 
fro m a  h u m a n interes t  poin t  o f  view .  H u m a n in -
teres t  storie s focu s o n th e goals ,  motivation s an d 
emotion s o f  particula r  individuals .  F r o m th e poin t 
of  vie w o f  politic s o r  counter-planning ,  however ,  th e 
motivation s o f  th e institutio n migh t  b e mor e inter -
estin g tha n thos e o f  a n individual ,  unles s th e in -
dividua l  wa s a n importan t  politica l  figur e i n tha t 
institution . 

W h en searchin g fo r  explanation s fo r  actions ,  in -
strumenta l  action s ar e les s interestin g tha n th e ac -
tion s tha t  the y ar e instrumenta l  to .  Thi s i s simila r 
t o th e objective/mean s criterio n o f  P O L I T I C S tha t 
was describe d earlier . 

H - 8 :  Instrumentalit y 
I f  a n actio n i s instrumenta l  t o o r  par t  o f  an -
othe r  action ,  th e forme r  actio n i s les s interest -
in g tha n th e latter .  I f  a n actio n ha s mor e tha n 
one actio n instrumenta l  t o it ,  o r  a  M O P ha s 
mor e tha n on e scene ,  th e mos t  interestin g o f 
th e instrumenta l  action s i s tha t  whic h i s th e 
goal  scen e o f  th e M O P (o r  th e "maincons "  o f  a 
script) . 

Similarly ,  habitua l  o r  commonl y performe d ac -
tion s ar e uninterestin g b y th e followin g heuristic : 

H -9 :  T h e m a t i c o r  stereotypica l  actio n 
I f  th e actor ,  o r  a  grou p tha t  th e acto r  belong s 
to ,  i s  know n t o perfor m suc h action s o r  se -
lec t  suc h plan s i n servic e o f  a  know n themati c 
goal ,  th e actio n i s no t  interesting .  Thu s com -
m on plan s fo r  goal s an d routin e themati c o r 
occupation-relate d action s ar e uninteresting . 

Thes e heuristic s ar e use d t o focu s th e under -
stander' s attentio n o n th e mos t  interestin g actions . 
Othe r  action s ar e "explaine d away "  b y buildin g sim -
pl e explanations .  Fo r  example ,  A Q U A doe s no t 
explai n stereotypica l  action s i n detail .  T h e expla -
natio n i t  build s i s simpl y "Becaus e th e acto r  ofte n 
perform s suc h action s i n servic e o f  hi s goals, "  un -
les s i t  ha s bee n unabl e t o explai n suc h action s i n 
th e pas t  i n whic h cas e i t  woul d hav e a  pendin g ques -
tio n whic h woul d mak e thi s actio n interesting .  Suc h 
heuristic s allo w A Q U A t o spen d it s tim e processin g 
th e mor e interestin g aspect s o f  th e story .  I f  thes e 
heuristic s ar e absent ,  A Q U A wil l  stil l  proces s th e 
interestin g aspect s o f  th e story ,  o f  course ,  bu t  i t 
wil l  spen d a  lo t  mor e tim e processin g uninterestin g 
detail s a s well . 

5.2.2 Hypothesis formation. When a possi-
bl e explanatio n i s found ,  i t  i s  applie d t o th e anoma -
lou s situatio n i n orde r  t o construc t  a  hypothesi s tha t 
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migh t  explai n th e anomaly .  I f  a  stereotypica l  expla -
natio n i s availabl e tha t  applie s easil y an d directly , 
th e stor y conform s t o th e explanatio n tha t  th e un -
derstande r  alread y know s about ,  an d i s therefor e 
not  ver y interesting .  O n th e othe r  hand ,  i f  exist -
in g explanation s d o no t  appl y t o th e situation ,  th e 
stor y i s nove l  an d therefor e interesting . 

H - 1 0 :  Hypothes i s formatio n 
I f  a n availabl e explanatio n applie s easil y an d 
directl y t o th e story ,  th e stor y i s no t  ver y in -
teresting .  Mor e interestin g i s th e cas e whe n 
a know n explanatio n applie s bu t  leave s gap s 
whic h nee d t o b e filled  i n befor e th e hypoth -
esi s i s verified .  Th e mos t  interestin g stor y i s 
one i n whic h know n explanation s d o no t  fit  th e 
situatio n an d nee d t o b e modified . 

Thi s heuristi c follow s fro m th e clai m tha t  inter -
estingnes s i s a  measur e o f  wha t  th e understande r 
migh t  lear n fro m processin g th e situation .  Storie s 
tha t  identif y gap s i n th e understander' s memor y 
ar e mor e interestin g tha n thos e tha t  fit  int o stereo -
typica l  mold s tha t  th e understande r  alread y know s 
about ,  sinc e th e understande r  i s unlikel y t o lear n 
anythin g fro m processin g th e latte r  kin d o f  stories . 

5.2.3 Hypothesis verification. The final step 
i n th e explanatio n proces s i s th e verificatio n o f  hy -
potheses .  Fact s i n th e stor y tha t  ar e relevan t  t o 
existin g hypothese s ar e mor e interestin g tha n fact s 
tha t  hav e n o bearin g o n hypothese s currentl y i n 
memory: 

H - 1 1 :  Hypothes i s verificatio n 
A n inpu t  fac t  i s  interestin g i f  i t  help s t o verif y 
or  refut e a  hypothesi s tha t  migh t  explai n a n 
anomaly . 

I t  i s  wort h notin g tha t  thes e heuristic s ar e dy -
nami c an d therefor e a  considerabl e improvemen t 
ove r  stati c heuristic s tha t  selec t  interestin g fea -
ture s o r  fact s o n som e arbitrar y basis .  Fo r  exam -
ple ,  th e colo r  o f  a n agent' s hai r  i s  usuall y irrele -
van t  i n mos t  stories .  However ,  i f  thi s featur e wer e 
staticall y marke d a s bein g uninteresting ,  a n under -
stande r  woul d b e unabl e t o correctl y proces s a  stor y 
i n whic h thi s featur e turne d ou t  t o b e interestin g fo r 
some unforesee n reason . 

5.3 Interestingness from memory goals 

For  a n explanation-base d progra m suc h a s A Q U A , 
explanatio n goal s ar e mor e interestin g tha n m e m-
or y o r  text-leve l  goals .  However ,  memory-leve l  task s 
als o giv e ris e t o heuristic s fo r  interestingnes s which , 
as before ,  ar e base d o n tryin g t o identif y gap s i n 
m e m o ry whic h giv e th e understande r  a n oppor -
tunit y t o learn .  Fo r  example ,  th e basi c learnin g 
mechanis m i n a  progra m suc h a s IP P [Lebowitz , 
1980 ]  i s tha t  o f  similarity-baise d generalization ,  a 
proces s tha t  build s categorie s i n memor y b y notic -
in g similaritie s betwee n instance s o r  sub-categorie s 
and buildin g generalization s base d o n thes e similar -
ities .  Thi s theor y o f  learnin g suggest s th e followin g 
heuristics : 

H -12 :  Un iquenes s 
A categor y wit h a  uniqu e exampl e o r  specializa -
tio n i s mor e interestin g tha n on e wit h severa l 
examples .  I f  tw o categorie s hav e uniqu e exam -
ples ,  th e categor y highe r  i n th e typ e hierarch y 
i s mor e interestin g tha n th e on e tha t  i s lowe r 
down. 

H-13 :  S y m m e t r y 
A categor y whic h lack s a  symmetri c categor y 
i s mor e interestin g tha n on e fo r  symmetri c cat -
egorie s ar e known . 

Th e symmetr y ca n b e alon g an y o f  th e dimension s 
use d fo r  similarity-base d generalizatio n i n memory . 
For  example ,  i f  th e understande r  build s categorie s 
of  occupation s base d o n th e gende r  o f  th e actor ,  oc -
cupation s i n whic h bot h mal e an d femal e actor s ar e 
see n woul d b e les s interestin g tha n thos e i n whic h 
onl y male s o r  onl y female s ar e seen .  Thi s assumes , 
of  course ,  tha t  thes e categorie s pla y som e functiona l 
rol e i n achievin g th e overal l  goal s o f  th e under -
stander ,  otherwis e ther e woul d b e n o principle d rea -
so n fo r  eithe r  buildin g th e categorie s o r  judgin g thei r 
interestingness . 

6 Computing interestingness by 

c o m b i n i n g heur is t ic s 

We hav e presente d a  se t  o f  content -  an d structure -
base d heuristic s forjudgin g interestingnes s base d o n 
differen t  type s o f  understande r  goals .  Thi s se t  i s  no t 
exhaustive ,  o f  course ,  bu t  i t  illustrate s th e typ e o f 
heuristic s tha t  a n understande r  woul d us e t o deter -
min e interestingnes s an d focu s it s attention .  Thi s 
allow s th e understandin g proces s t o b e sensitiv e t o 
th e knowledg e goal s o f  th e system . 

Th e final  measur e o f  interestingnes s i s derive d b y 
combinin g th e recommendation s o f  al l  th e applica -
bl e heuristics .  Thi s i s use d t o judg e th e interest -
ingnes s o f  th e system' s knowledg e goals ,  a s wel l  a s 
th e interestingnes s o f  fact s tha t  migh t  b e relevan t 
t o thes e knowledg e goals . 

H -14 :  T o determin e th e interestingnes s o f  a 
fac t  o r  a  knowledg e goal ,  appl y al l  th e interest -
ingnes s heuristic s t o th e fac t  o r  knowledg e goa l 
and combin e th e interestingnes s recommenda -
tion s o f  eac h heuristic . 

Ther e i s a  potentia l  proble m her e sinc e th e heuris -
tic s give n abov e don' t  recommen d specifi c  interest -
ingnes s values .  Fo r  example ,  i s  a n anomal y involv -
in g a n uninterestin g goa l  mor e interestin g tha n a 
stereotypica l  wa y o f  achievin g a  highl y interestin g 
goal ? Thi s proble m ha s no t  ye t  bee n addressed . 
Th e curren t  implementatio n o f  A Q U A pursue s ev -
er y knowledg e goa l  tha t  i s  judge d t o b e interestin g 
by on e o r  mor e heuristics . 

7 Examples 
I n conclusion ,  le t  u s illustrat e th e abov e interest -
ingnes s heuristic s b y usin g the m t o determin e th e 
interestingnes s o f  som e exampl e storie s fro m th e ter -
roris m domain .  Conside r  th e followin g stor y (Ne w 
Yor k Times ,  Apri l  14 ,  1985) : 
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S-1 :  B o y Say s Lebanes e Recruite d H i m 
as Ceu -  B o m b e r . 

J E R U S A L E M,  Apri l  1 3 — A  16-year-ol d 
Lebanes e wa s capture d b y Israel i  troop s hour s 
befor e h e wa s suppose d t o ge t  int o a n explosive -
lade n ca r  an d g o o n a  suicid e bombin g missio n 
t o blo w u p th e Israel i  A r m y headquarter s i n 
Lebanon .  .. . 

What  seem s mos t  strikin g abou t  [Mo -
hammed]  Burro' s accoun t  i s tha t  althoug h h e 
i s a  Shiit e Moslem ,  h e come s fro m a  secula r 
famil y background .  H e spen t  hi s fre e tim e no t 
i n prayer ,  h e said ,  bu t  ridin g hi s motorcycl e 
and playin g pinball .  Accordin g t o hi s account , 
he wa s no t  a  fanati c wh o wante d t o kil l  him -
sel f  i n th e caus e o f  Isla m o r  anti-Zionism ,  bu t 
was recruite d [b y th e Islami c Jihad ]  throug h 
anothe r  means :  blackmail . 

We can use the above heuristics to judge the in-
terestingnes s o f  thi s story . 

H-8 Instrumentality :  Th e suicid e bombin g i s 
not  instrumenta l  t o a  know n large r  plan . 

H- 3 Vicariou s crisi s goal :  Th e boy' s actio n 
affect s hi s preserve-lif e goal . 

H-6 ,  X P availabilit y  a n d applicability :  A 
H-1 0 stereotypica l  X P i s availabl e (religiou s fa -

natic )  bu t  inapplicable .  Anothe r  stereo -
typica l  X P (blackmail )  i s  applie d i n a  nove l 
context . 

H-1 1 Hypothesi s verification :  Th e religiou s 
fanati c hypothesi s i s refuted .  Th e black -
mai l  explanatio n applies ,  bu t  raise s ne w 
question s suc h a s "Wha t  coul d th e bo y 
want  mor e tha n hi s ow n life? "  whic h mus t 
be answere d befor e th e hypothesi s i s com -
pletel y fille d out . 

H- 7 H u m a n interest :  Th e explanatio n dis -
cusse s persona l  motivation . 

H-1 2 Uniqueness :  Th e blackmai l  explanatio n 
has neve r  bee n applie d t o a  suicid e bomb -
in g stor y before . 

H- 4 Acto r  relevance :  Th e acto r  an d planne r 
ar e unknow n t o th e understander . 
Objec t  relevance :  Th e object s involve d 
ar e unknow n t o th e understander . 

H-1 Goa l  relevance :  N o persona l  goal s ar e 
achieve d o r  violated . 
Locatio n relevance :  Lebano n i s no t  per -
sonall y relevan t  t o th e understander . 

Thi s story ,  althoug h no t  personall y relevant ,  i s  in -
terestin g fro m th e poin t  o f  vie w o f  huma n interest . 
The stor y discusse s nove l  explanation s fo r  th e mo -
tivation s behin d th e action s involvin g th e violatio n 
of  a  share d themati c goal ,  preserve-life .  Suppos e 
A Q UA ha s rea d severa l  religiou s fanaticis m stories , 
but  ha s no t  encountere d an y coercio n storie s s o far . 
Afte r  readin g th e abov e story ,  A Q U A wil l  b e lef t 
wit h severa l  questions ,  including : 

•  Wha t  di d M o h a m m ed valu e mor e tha n hi s ow n 
life ? 

•  W h y di d th e Islami c Jiha d pla n thi s mission ? 

•  W h y di d th e Islami c Jiha d choos e a  teenage r  fo r 
th e mission ? 

Thes e question s ar e represente d a s knowledg e 
goal s i n A Q U A ' s memory .  O n th e basi s o f  thes e 
knowledg e goals ,  A Q U A wil l  no w b e intereste d i n 
storie s involvin g th e peopl e o r  institution s i t  ha s 
question s about ,  suc h as : 

•  Anothe r  stor y abou t  M o h a m m ed Burr o (rele -
vanc e t o know n person ) 

•  Anothe r  stor y abou t  th e Islami c Jiha d (relevanc e 
t o know n institution ) 

A Q UA wil l  als o b e intereste d i n storie s involvin g 
th e newl y learne d blackmai l  explanation ,  suc h as : 

•  Anothe r  stor y abou t  someon e bein g blackmaile d 
int o a  suicid e bombin g missio n (relevanc e t o nove l 
explanation ) 

A Q UA wil l  als o b e intereste d i n a  stor y involvin g 
goal s o r  goa l  prioritie s tha t  i t  ha s question s about , 
suc h as : 

•  Anothe r  stor y abou t  someon e valuin g somethin g 
ove r  thei r  o w n lif e (relevanc e t o goal ) 

I n contrast ,  conside r  th e followin g mor e stereo -
typica l  story : 

S-2 :  Suicid e b o m b e r  strike s U .S .  e m -
bass y i n Beirut . 

A teenag e gir l  explode d a  ca r  b o m b a t  th e 
U.S .  embass y i n Beiru t  today ,  killin g hersel f 
and causin g a  numbe r  o f  casualties ,  securit y 
source s said .  A  statemen t  b y a n unidentifie d 
terroris t  grou p claime d responsibilit y  fo r  th e 
attack ,  addin g tha t  th e gir l  wa s a  marty r  fo r 
th e caus e o f  Islam . 

Thi s stor y i s relativel y uninteresting .  I t  i s  inter -
estin g onl y t o th e exten t  tha t  i t  i s  abou t  th e U.S . 
embass y (persona l  relevanc e o f  objec t  t o a n Amer -
ica n understander) ,  an d tha t  i t  discusse s th e mo -
tivation s behin d th e violatio n o f  a  vicariou s crisi s 
goal  (heuristi c H-3) .  However ,  sinc e thes e moti -
vation s hav e a  standar d explanatio n tha t  ha s bee n 
see n man y time s befor e (religiou s fanaticism) ,  thi s 
stor y i s no t  interestin g eve n fro m th e poin t  o f  vie w 
of  explanatio n (H-6 ,  H-10) . 

8 Conclusion: Interest-producing 

c o n d i t i o n s 

We defin e interestingnes s a s a  criterio n fo r  inferenc e 
control .  Sinc e th e understande r  need s t o focu s it s 
attentio n o n thos e inference s likel y t o hel p i t  achiev e 
it s overal l  goals ,  i t  mus t  devot e it s resource s pursu -
in g inference s tha t  ar e mos t  hkel y t o b e usefu l  to -
ward s achievin g thes e goals .  Thu s interestingnes s i s 
a heuristi c measur e o f  th e relevanc e o f  th e inpu t  t o 
th e understander' s knowledg e goals .  Sinc e th e poin t 
of  satisfyin g knowledg e goal s i s t o improv e one' s un -
derstandin g o f  th e domain ,  interestingnes s ca n als o 
be though t  o f  a s a  measur e o f  th e likelihoo d o f  learn -
in g somethin g fro m th e stor y i f  on e processe s i t  i n 
detail . 
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Interestingnes s i s neithe r  inheren t  i n th e infor -
matio n no r  i n th e system ,  bu t  rathe r  arise s fro m 
th e interactio n betwee n th e two .  I t  arise s fro m th e 
interactio n betwee n th e stimulu s an d th e goal s o f 
th e system .  A  syste m wit h n o goal s woul d hav e n o 
rê lso n t o find  an y inpu t  mor e interestin g tha n an y 
other ,  no r  woul d an y particula r  piec e o f  informatio n 
be universall y interestin g fo r  al l  system s unles s the y 
share d th e sam e goals . 

Thi s i s a  functiona l  approac h t o th e proble m 
of  interestingnes s [Hid i  an d Baird ,  1986 ;  Schank , 
1979 ]  fro m th e perspectiv e o f  th e theor y o f  question -
drive n understanding .  A  simila r  approac h ca n b e 
use d fo r  system s performin g othe r  cognitiv e tasks , 
suc h a s planning ,  sinc e thes e system s woul d als o 
need t o focu s thei r  attentio n o n inference s tha t  wer e 
relevan t  t o goal s arisin g fro m thei r  tasks . 

I n A Q U A ,  interes t  i n a  concep t  i s triggere d b y 
it s likel y rele\-anc e t o question s o r  knowledg e goals , 
and continuin g interes t  i s  determine d b y it s con -
tinuin g significanc e t o thes e goals .  Thi s i s relate d 
t o th e "goa l  satisfactio n principle "  o f  [Hayes-Rot h 
and Lesser ,  1976] ,  whic h state s tha t  mor e process -
in g shoul d b e give n t o knowledg e source s whos e re -
sponse s ar e mos t  likel y t o satisf y processin g goals , 
and t o th e "relevanc e principle "  o f  [Sperbe r  an d 
Wilson ,  1986] ,  whic h state s tha t  human s pa y at -
tentio n onl y t o informatio n tha t  seem s relevan t  t o 
them .  Thes e principle s mak e sens e becaus e cogni -
tiv e processe s ar e geare d t o achievin g a  larg e cogni -
tiv e effec t  fo r  a  smal l  effort .  T o achiev e this ,  th e un -
derstande r  mus t  focu s it s attentio n o n wha t  seem s 
t o i t  t o b e th e mos t  relevan t  informatio n availabl e 
[Sperbe r  an d Wilson ,  1986] . 

Once th e interestingnes s o f  a  questio n o r  piec e o f 
inpu t  ha s bee n determined ,  A Q U A use s i t  t o guid e 
processin g b y focussin g it s resource s o n th e mor e 
interestin g eispect s o f  th e story .  Sinc e th e heuris -
tic s ar e geare d toward s learning ,  thi s ensure s tha t 
A Q UA spend s it s tim e o n thos e aspect s o f  th e stor y 
tha t  ar e mos t  likel y t o resul t  i n somethin g usefu l 
bein g learned .  Withou t  it s interestingnes s heuris -
tics ,  A Q U A woul d stil l  lear n th e sam e things ,  bu t 
i t  woul d spen d a  lo t  mor e tim e drawin g inference s 
tha t  ultimatel y tur n ou t  t o b e irrelevant . 
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