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T h e G e n e r a t i o n o f  Creat iv e Inference s 

Fran z Schmalhofer ,  Lut z Franke n an d Jor g Schwerdtne r 
German Researc h Cente r  fo r  Artificia l  Intelligenc e (DFKI ) 

Erwin-Schrodinger-Str .  Ba u 5 7 
D 6766 3 Kaiserslautem .  German y 

(schmalho ,  franken ,  schwerdt)@dfki.un-ld.d e 

T w o K i n d s o f  I n f e r e n c e s 

Inference s ar e typicall y generate d b y applyin g som e 
inferenc e schemat a t o a  bod y o f  knowledge .  I n deductiv e 
reasoning ,  a  schem a lik e th e modu s ponen s (P ,  P->Q ,  I  Q ) 
m ay b e applie d t o a  rul e se t  an d thereb y produc e som e 
inferenc e (e.g .  Q ) .  Inductiv e inference s ar e generate d b y a n 
inferenc e schem a whic h replace s specifi c b y mor e genera l 
terms .  Th e inferenc e o f  "fhiit s  ar e eatable "  m a y thu s b e 
induce d fro m th e assertio n "apple s ar e eatable" .  I n a  way , 
suc h inference s ar e alread y implicitl y  containe d i n th e 
knowledg e bas e an d th e inferenc e schemata .  I n othe r  words , 
inferencin g i s ofte n th e explicatio n o f  implici t  information . 
Creativ e inferences ,  o n th e othe r  hand ,  ar e constructe d a s 
nove l  knowledg e unit s whic h ar e no t  eve n implicitl y 
containe d i n th e terminolog y o f  th e knowledg e base .  Suc h 
creativ e inference s ma y b e produce d b y relatin g separat e 
terminologie s t o on e another .  Fo r  example ,  Bode n (1991 ) 
has describe d Kekul6' s discover y o f  th e benzen e rin g a s suc h 
a creativ e insigh t  (o r  inference )  wher e th e knowledg e abou t 
string s o f  carbo n atom s becam e associate d wit h th e 
knowledg e abou t  snakes .  A  snak e whic h bi t  it s o w n tai l 
coul d thu s generat e th e ide a o f  a  rin g (rathe r  tha n a  string )  o f 
carbo n atoms .  Thi s woul d b e impossibl e t o deduc e wit h th e 
origina l  terminolog y abou t  carbo n atoms .  I n thi s paper ,  w e 
describ e a  computationa l  mode l  whic h produce s creativ e 
inferences . 

Model of Creative Inferences 

Norvi g (1988 )  ha s recentl y describe d a n inferencin g metho d 
whic h m a y als o b e applie d fo r  connectin g tw o separat e 
terminologie s o r  conceptua l  spaces .  B y usin g a  marke r 
passin g procedure ,  path s ar e foun d whic h connec t  concept s 
fro m differen t  conceptua l  spaces .  Fro m thes e path s ne w 
hypothese s o r  assertion s ar e compiled,  whic h ar e neithe r 
implicitl y  containe d i n th e firs t  no r  secon d conceptua l  space . 
Figur e 1  show s a  schemati c diagra m o f  th e knowledg e 
constructio n an d inferenc e generatio n processe s whic h ar e 
performe d b y th e computationa l  model .  Ther e ar e si x 
differen t  conceptua l  spaces .  Eac h on e i s structure d accordin g 
t o a  clas s hierarchy .  Th e conceptua l  spac e o f  T H I N G S ma y 
contai n al l  kind s o f  physicj d an d livin g objects .  Th e 
conceptua l  spac e o f  I D E A S contain s abstrac t  concept s lik e 
"peace" ,  "justice" ,  "friendships "  an d othe r  persona l 
relationships .  A C T I O N S represen t  goal-oriente d change s an d 
E V E N TS represen t  incidenta l  change s o f  T H I N G S . 
Similarly ,  T H O U G H TS represen t  goal-oriente d change s an d 
I N S I G H T S represen t  incidenta l  change s o f  I D E A S .  B y 

C R O S S _ L I N K S,  concept s ca n b e connecte d betwee n ai d 
withi n differen t  conceptua l  spaces . 
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Figur e 1 :  Schemati c Diagra m o f  Inferenc e Generatio n 

The computational model is used for simulating creative 
inference s durin g tex t  comprehension .  A  N E W _ T E XT i s 
therefor e als o entere d b y it s  conceptua l  units .  Th e 
computationa l  mode l  processe s a  segmen t  o f  th e 
N E W _ T E XT an d relate s it s  conceptua l  unit s t o th e 
appropriat e concept s i n th e respectiv e knowledg e bases .  A 
semanti c ne t  i s  thu s obtained ,  whic h i s  calle d 
Pluralistic_Views .  A n inferenc e ca n the n b e generate d b y 
markin g tw o concep t  node s o f  th e Pluralistic_Views .  A 
marke r  passin g proces s wil l  find  th e connectin g path s 
betwee n thes e concept s alon g certai n type s o f  links .  Th e 
marke r  ca n b e progranmie d b y th e use r  s o tha t  it s  resource s 
fo r  passin g differen t  type s o f  link s ar e limited .  Furthermore , 
th e orde r  i n whic h differen t  type s o f  link s ca n b e t r a v « ^ 
may b e partiall y o r  completel y specified .  Th e marice r 
passin g proces s thu s implement s a  spreadin g activatio n 
proces s whic h wil l  find  specifi c  sequence s o f  link s i n 
knowledg e bases . 
By compilation ,  a n inferenc e ca n b e produce d from  eac h 
path .  Thi s inferenc e i s the n linke d t o th e Pluralistic_Views . 
The mode l  i s intende d t o simulat e knowledg e constructio n 
processe s o f  Kintsch' s (1988 )  construction-integratio n 
theory .  I t  i s implemente d i n C + + an d wil l  us e E X C E L a s a 
use r  interface .  Simpl e text s whic h consis t  o f  u p t o fou r 
sentence s ar e applie d t o demonstrat e th e capabilitie s o f  th e 
model . 
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