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T h e R o l e o f  Exist in g K n o w l e d g e i n Genera l i za t io n 

Michae l  J .  Pazzan i 
Informatio n an d Compute r  Scienc e Departmen t 

Universit y o f  Californi a 
Irvine .  C A 9271 7 

p a z z a n i Q i c s . u c i . e d u 

Conside r  wha t  genera l  lesso n on e migh t  lear n fro m thes e 
tw o examples : 

I n 1980 .  th e U S refuse d t o sel l  grai n t o th e Sovie t 
Unio n i f  th e Sovie t  Unio n di d no t  withdra w it s troop s 

fro m Afghanistan .  Th e Sovie t  Unio n pai d a  highe r 
pric e t o bu y grai n fro m Argentin a an d di d no t  withdra w 
fro m Afghanistan . 

In 1983, Australia refused to sell uranium to France, 
unles s Franc e cease d nuclea r  testin g i n th e Sout h 
Pacific .  Franc e pai d a  highe r  pric e t o bu y uraniu m 
fro m Sout h Afric a an d continue d nuclea r  testing . 

Several generalizations are possible. One might learn 
"When a n English-speakin g natio n threaten s a  countr y tha t 
export s arms ,  a  countr y i n th e Souther n Hemispher e wil l 
hel p out. "  Anothe r  migh t  lear n "Whe n a  countr y tha t 
export s a  commodit y supplie d b y severa l  countrie s trie s t o 
coerc e a  countr y b y refusin g t o sel l  th e commodity ,  the n th e 
commodit y wil l  b e purchase d a t  a  highe r  pric e fro m a n 
alternat e supplier. "  Th e latte r  rul e i s  consisten t  wit h 
existin g knowledg e o f  economic s an d politics . 

A numbe r  o f  psychologica l  studie s (e.g.. ,  H u m e an d 
Pazzani ,  1994 ;  Murph y an d Medin ,  1985 ;  Pazzani ,  1991 ) 
hav e show n tha t  concept s consisten t  wit h existin g 
knowledg e ar e easie r  fo r  peopl e t o lear n an d ar e preferre d t o 
concept s no t  consisten t  wit h existin g knowledge .  Severa l 
researcher s (e.g. ,  Mitchell ,  Kelle r  an d Kedar-Cabelli ,  1986 ; 
Pazzan i  an d Kibler ,  1992 )  hav e show n ther e i s a n advantag e 
fo r  compute r  learnin g algorithm s i n usin g existin g 
knowledg e t o bia s learning .  A  variet y o f  differen t  form s o f 
existin g knowledg e hav e bee n identifie d i n philosophy , 
psycholog y an d artificia l  intelligence .  Thes e include : 
•  Knowledg e o f  specifi c  mechanisms :  Thi s include s 

knowledg e o f  physica l  an d socia l  causalit y a s wel l  a s 
predictiv e rule s i n economics ,  biolog y etc .  Th e 
philosophe r  Kan t  pointe d ou t  Ui e importanc e o f  thi s 
for m o f  knowledg e i n perceivin g causality .  Pazzan i 
(1991 )  describe s a  serie s o f  experiment s tha t  sho w th e 
importanc e o f  knowledg e o f  existin g causa l  factor s i n 
human learning .  Thi s for m o f  knowledg e serve s a s Ui e 
basi s o f  th e machin e learnin g metho d calle d 
Explanation-Base d Learnin g (Mitchel l  e t  al. ,  1986) . 

• General knowledge of causality: Shultz et al. (1986) 
hav e show n tha t  eve n youn g childre n hav e a  se t  o f 
heuristic s tha t  hel p the m lear n ne w causa l  rules .  Som e 
of  thes e heuristic s ar e relate d t o philosophica l 
principle s describe d b y Hume .  Thi s for m o f  knowledg e 

was show n t o b e u.sefu l  i n O C C AM (Pazzani ,  1990) ,  a 
cognitiv e modelin g system . 

• Overhypotheses (Goodman, 1983): Overhypotiieses 
represen t  a  genera l  for m o f  knowledge ,  suc h a s "Al l 
gemstone s ar e unifor m i n color "  tha t  facilitat e learnin g 
more specifi c  rules ,  suc h a s "Al l  emerald s ar e green. " 
Machin e learnin g system s hav e exploite d thi s typ e o f 
knowledg e i n Ui e for m o f  determination s (Russell , 
1989) .  A  simila r  notion ,  knowledg e o f  variability ,  ha s 
been show n experimentall y t o bia s huma n learner s 
(Hollan d e t  al. .  1986) . 

Although it is generally agreed that these types of 
knowledg e ar e use d b y huma n learners ,  ther e ar e a  numbe r  o f 
issue s tha t  requir e furtiie r  research .  Fo r  example ,  mos t 
cognitiv e model s tha t  us e existin g knowledg e mak e th e 
unrealisti c assumptio n tha t  thi s existin g knowledg e consist s 
of  logica l  rule s describe d b y necessar y an d sufficien t 
conditions .  I n addition ,  adequat e model s hav e no t  ye t  bee n 
develope d t o explai n ho w a  learne r  initiall y  acquire s th e 
knowledg e Uia t  i s  use d t o constrai n late r  learning . 
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