
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Feature Selection and Hypothesis Selection Models of Induction

Permalink
https://escholarship.org/uc/item/7253w5x5

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 12(0)

Authors
Pazzani, Michael J.
Silverstein, Glenn

Publication Date
1990
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/7253w5x5
https://escholarship.org
http://www.cdlib.org/


F e a t u r e S e l e c t i o n a n d H y p o t h e s i s S e l e c t i o n 

Models of Induction 

Michael J. Pazzani & Glenn Silverstein 
Departmen t  o f  Informatio n an d Compute r  Scienc e 

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

Abstract 
Recent  researc h ha s show n tha t  th e prio r  knowledg e o f  th e learne r  influence s bot h ho w quickl y a  concep t  i s  learne d 

and th e type s o f  generalization s tha t  a  learne r  produces .  W e investigat e tw o learnin g framework s tha t  hav e bee n 

propose d t o accoun t  fo r  thes e findings .  Here ,  w e contrast/eamr e selectio n model s o f  leamm g wu\ a hypothesi s 

selectio n models .  W e repor t  o n a n experimen t  tha t  suggest s tha t  huma n learner s us e prio r  knowledg e bot h t o 

indicat e wha t  feature s ma y b e relevan t  an d t o influenc e ho w th e feature s ar e combine d t o for m hypotheses .  W e 

presen t  a n extensio n t o th e PostHo c system ,  a  hypothesi s selectio n mode l  o f  concep t  learning ,  tha t  i s  abl e t o 

accoun t  fo r  difference s i n learnin g rate s observe d i n th e experiment . 

Introduction 

Ther e i s a  growin g b o d y o f  evidenc e tha t  th e prio r  k n o w l e d g e o f  th e learne r  influence s th e spee d 

or  accurac y o f  learnin g (e.g. ,  A h n ,  M o o n e y ,  Brewer ,  &  D e J o n g ,  1987 ;  Ausube l  &  Schiff ,  1954 ; 
Chapman &  Chapman ,  1967 ;  Murph y &  Medin ,  1985 ;  Nakamura ,  G ,  1985 ;  Pazzani ,  1990 ; 

Schank ,  Collins ,  &  Hunter ,  1986 ;  Wattenmaker ,  Dewey ,  Murphy ,  &  Medin ,  1986 ; 

Wisniewski,198 9 ) .  I n thi s paper ,  w e contras t  tw o learnin g framework s tha t  hav e bee n propose d 
t o accoun t  fo r  thes e findings .  Featur e selectio n models ,  suc h a s tha t  propose d b y Lie n &  Chen g 

(1989) ,  clai m tha t  prio r  knowledg e influence s learnin g b y selectin g a  subse t  o f  th e availabl e 

feature s a s potentiall y  relevant .  I n th e featur e selectio n model ,  inductio n i s accomplishe d b y 
detectio n o f  covariatio n (Kelley ,  1971 ;  1983 )  amon g th e relevan t  features .  I n contrast , 

hypothesi s selectio n models ,  exemplifie d b y P O S T H OC (Pazzan i  &  Schulenburg,1989) ,  clai m 

that ,  i n additio n t o selectin g relevan t  features ,  prio r  knowledg e influence s h o w th e relevan t 

feature s ar e combine d t o for m hypothese s an d h o w hypothese s ar e revise d whe n n e w dat a ar e 
encountered . 

In this paper, we first present an experiment in which the feature selection and hypothesis 

selectio n framework s mak e differen t  prediction s o n learnin g rates .  Next ,  w e repor t  o n 

an extensio n t o P O S T H OC tha t  provide s i t  wit h th e capabilit y  t o reaso n abou t  bot h positiv e an d 

negativ e causa l  influence s (i.e. ,  factor s tha t  mak e a n actio n mor e likel y o r  les s likely) .  Finally , 
we repor t  o n a  simulatio n tha t  indicate s tha t  P O S T H OC ca n accoun t  fo r  th e learnin g rate s 

observe d i n th e experiment . 

Drug Interactions: An Experiment 

I n orde r  t o differentiat e betwee n thes e tw o frameworks ,  w e designe d a n experimen t  i n whic h th e 

thei r  prediction s differed .  Th e experimen t  followe d a  2x 2 factoria l  desig n i n whic h th e factor s 

wer e th e typ e o f  concep t  acquire d (interna l  o r  externa l  disjunction )  an d th e typ e o f  backgroun d 

informatio n i n th e instructions .  I t  ha s bee n reporte d (Wells ,  1963) ,  tha t  i n th e absenc e o f 

relevan t  prio r  knowledge ,  exclusiv e disjunction s concept s ar e mor e difficul t  fo r  subject s t o lea m 

tha t  inclusiv e disjunctiv e concepts .  Th e featur e selectio n mode l  woul d predic t  tha t  a n exclusiv e 
disjunctio n o f  relevan t  feature s woul d tak e mor e trial s t o lea m tha n a n inclusiv e disjunctio n o f 

th e sam e relevan t  features .  Th e reaso n fo r  thi s predictio n i s tha t  th e featur e selectio n mode l 

predict s tha t  prio r  knowledg e wil l  influenc e onl y th e selectio n o f  features .  Afte r  thi s selectio n i s 

made,  on e woul d expec t  th e sam e degre e o f  difficult y a s i n th e cas e i n whic h subject s hav e n o 

relevan t  prio r  knowledge .  I n contrast ,  th e hypothesi s selectio n mode l  predict s tha t  a n exclusiv e 
disjunctio n m a y b e easie r  fo r  subject s t o lea m tha n a n inclusiv e disjunction ,  i f  th e exclusiv e 
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disjunctio n o f  relevan t  feature s i s consisten t  wit h th e subject s prio r  knowledge ,  bu t  th e inclusiv e 

disjunctio n o f  thes e sam e feature s i s no t  consistent . 

In the experiment, subjects were told that they were to review records of patients brought to the 

emergenc y roo m o f  a  hospita l  becaus e o f  a n overdos e o f  sleepin g pill s  an d tha t  th e effec t  o f  th e 

sleepin g pill s  wa s t o lowe r  th e patient s hear t  rate .  Th e patien t  record s wer e describe d b y th e 

followin g fiv e feature s an d tha t  eac h featur e ha d on e o f  tw o values : 

• Gender: The gender of the patient. (Female or Male) 

•  T ime :  Th e tim e o f  day .  ( A M o r P M ) 

•  Oral :  Eac h patien t  i s  give n a  capsul e t o swallow .  (Drug- o o r  Sugar ) 

•  Intravenous :  Eac h patien t  i s  give n a n injection .  (Drug- i  o r  Saline ) 

•  Doctor :  Th e attendin g physician .  (Ramse y o r  Jankins ) 

The subjects had to learn a way to predict whether or not the patient's heart rate will increase. 

Subject s ha d t o lear n eithe r  a n inclusiv e o r  a n exclusiv e disjunctio n o f  Drug- o an d Drug- i  (i.e. , 

some subject s wer e presente d wit h dat a tha t  indicate d tha t  a  patient' s hear t  rat e woul d increas e 

onl y i f  a  patien t  wa s give n eithe r  Drug- i  o r  Drug-o ;  othe r  subject s wer e presente d wit h dat a tha t 

indicate d tha t  th e hear t  rat e woul d increas e onl y i f  a  patien t  wa s give n Drug- i  o r  Drug-o ,  bu t  no t 

both) . 

The instructions also included background information. Two sets of instructions were prepared. 

Th e onl y differenc e betwee n the m i s tha t  on e se t  o f  instruction s omitte d th e ite m underline d 

below : 

• The nurses in the PM shift receive a 10% higher salary than those in the AM shift. 

•  Femal e patient s typicall y weig h les s tha n mad e patients . 

•  Drug- o ha s bee n use d b y truc k driver s t o sta y alert . 

•  Drug- i  ha s bee n show n t o increas e aggressivenes s i n primat e studies . 

•  W h e n bot h Drug- o an d Drug- i  ar e give n t o laborator y animals ,  the v resul t  i n a  coma . 

•  Dr .  Ramse y receive d hi s degre e fro m Rutger s Universit y i n 1959 . 

•  Dr .  Jankin s receive d hi s degre e from  Yal e Universit y i n 1988 . 

Note that the background information contained items irrelevant to this particular task and that 

th e relevan t  backgroun d informatio n require d plausibl e reasonin g rathe r  tha n purel y deductiv e 

reasoning . 

The hypothesis selection model makes several predictions about the outcome of the experiment. 

Th e prediction s al t  follo w fro m th e thesi s tha t  concept s consisten t  wit h prio r  knowledg e tak e 

fewe r  trial s t o lear n tha n concept s tha t  ar e no t  consisten t  wit h prio r  knowledge : 

• Subjects learning the exclusive disjunction who were shown information on the drug 

interactio n woul d lear n mor e rapidl y tha n subject s learnin g thi s concep t  withou t  thi s 

information . 

• Subjects learning the exclusive disjunction who were shown information on the drug 

interactio n woul d lear n mor e rapidl y tha n subject s learnin g a n inclusiv e disjunctio n wit h thi s 

information . 

• Subjects learning the inclusive disjunction who were not shown information on the drug 

interactio n woul d lear n mor e rapidl y tha n subject s learnin g thi s concep t  w h o wer e show n thi s 

information . 
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I n contrast ,  th e featur e selectio n mode l  woul d predic t  tha t  includin g o r  omittin g th e informatio n 

on th e interactio n betwee n Drug- i  an d Drug- o woul d no t  affec t  th e learnin g rate .  I t  assume s tha t 

prio r  knowledg e onl y focuse s attentio n o n feature s an d covariatio n alon e indicate s h o w th e 

feature s ar e combined . 

Subjects. The subjects were 52 male and female undergraduates attending the University of 

California ,  Irvin e w h o participate d i n thi s experimen t  t o receiv e extr a credi t  i n a n introductor y 

psycholog y course .  Subject s wer e randoml y assigne d t o on e o f  th e fou r  conditions .  Subject s 

wer e teste d i n tw o group s o f  26 . 

Stimuli. The stimuli consisted of patient records that were displayed on the monitor of a 

Macintos h computer .  Sinc e ther e ar e fiv e two-value d features ,  a  tota l  o f  3 2 record s wer e 

constructed . 

Procedures. Each subject was shown a patient record on the computer screen and asked to 

predic t  whethe r  o r  no t  th e hear t  rat e woul d increas e b y clickin g o n a  bo x containin g th e wor d 

Yes o r  a  bo x containin g th e wor d N o (i.e. ,  usin g a  mous e t o m o v e a  pointe r  t o th e bo x an d 

pressin g a  butto n o n th e mouse ) .  Whil e stil l  displayin g th e patien t  record ,  th e compute r 

indicate d th e correc t  answe r  b y displayin g th e wor d Increas e o r  Decrease .  Next ,  th e subjec t 

clicke d o n a  bo x labele d Continu e an d th e nex t  patien t  recor d wa s shown .  Thi s proces s wa s 

repeate d unti l  th e subject s wer e abl e t o predic t  o r  classif y correctl y o n 7  consecutiv e trials .  Th e 

subject s wer e allowe d a s m u c h tim e a s the y wante d t o mak e thei r  predictio n an d t o vie w th e 
recor d afte r  th e correc t  answe r  wa s shown .  W e recorde d th e numbe r  o f  th e las t  tria l  o n whic h 

th e subjec t  mad e a n error .  Th e record s wer e presente d i n a  rando m order .  I f  th e subjec t  di d no t 

obtai n th e correc t  answe r  afte r  6 0 trials ,  w e recorde d tha t  th e las t  erro r  wa s mad e o n tria l  60 . 

The subject s wer e permitte d t o consul t  th e instructions ,  containin g informatio n o n operatin g th e 

compute r  an d backgroun d informatio n a t  an y tim e durin g th e experiment . 

Results. Table 1 displays the results of the four conditions. The results of this experiment 

confirme d th e prediction s o f  th e hypothesi s selectio n mode l  ( p <  .05 ,  leve l  F(l ,  48 )  =  4.48) . 

A Tuke y H S D find s a  significan t  differenc e ( p <  .05 )  o n th e th e followin g comparisons : 

• Subjects learning an exclusive disjunction and provided with information on the drug 

interactio n di d lear n mor e rapidl y tha n subject s learnin g th e sam e concep t  withou t  thi s 

backgroun d knowledg e (7. 3 vs .  28.2) .  Thi s differenc e suggest s tha t  th e knowledg e o f  th e 
interactio n betwee n th e drug s facilitate s learnin g thi s concept . 

• Subjects learning an exclusive disjunction and provided with information on the drug 

interactio n woul d lear n mor e rapidl y tha n subject s learnin g a n inclusiv e disjunctio n an d 
provide d wit h informatio n o n dru g interaction .  (7. 3 vs .  16.2) .  I n thi s case ,  th e knowledg e o f 
th e interactio n interfere s wit h learnin g a n inclusiv e disjunctio n sinc e thi s hypothesi s i s no t 

consisten t  wit h th e prio r  knowledge . 

Although not statistically significant, the data do not contradict the third prediction of the 

hypothesi s selectio n framework : 

• Subjects learning an inclusive disjunction and provided with information on the drug 
interactio n woul d lear n les s rapidl y tha n subject s learnin g a n inclusiv e disjunctio n withou t 

thi s extr a misleadin g knowledg e (14. 9 vs .  16.2) .  I f  w e ignor e th e scor e o f  a  subjec t  w h o 

faile d t o complet e th e experiment ,  thi s resul t  i s mor e i n lin e wit h ou r  expectation s (11. 3 vs . 

16.2) . 
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Tabl e 1 .  Mea n numbe r  o f  trial s require d b y huma n subject s 

Inclusiv e Exclusiv e 

With knowledge of interaction 16.2 7.3 

Withou t  knowledg e o f  interactio n 14. 9 28. 2 

The results of this experiment provide support for hypothesis selection models of concept 
learning .  I n thi s framework ,  th e hypothesi s spac e i s reduce d b y eliminatin g thos e hypothese s 
tha t  ar e no t  consisten t  wit h th e prio r  knowledg e o f  th e learner .  I n contrast ,  featur e selectio n 
model s restric t  th e hypothesi s spac e les s tha n hypothesi s selectio n models .  Al l  hypothese s 
compose d o f  potentia l  relevan t  feature s ar e considere d consisten t  wit h prio r  knowledge .  A s a 
consequence ,  th e featur e selectio n framewor k doe s no t  accoun t  fo r  th e difference s i n learnin g 
rate s observe d i n thi s experiment . 

PostHoc: a hypothesis selection model 

POSTHOC (Pazzani & Schulenburg, 1989) is a hypothesis selection model of concept learning. 
Throug h th e us e o f  a  se t  o f  production s an d a  backgroun d theor y tha t  represent s prio r  knowledge , 
PostHo c maintain s a  singl e hypothesi s tha t  summarize s th e example s see n an d classifie s ne w 
examples .  Th e production s ar e use d t o sugges t  hypothese s an d t o revis e hypothese s tha t 
misclassif y examples .  Becaus e som e o f  th e production s d o no t  mak e us e o f  backgroun d 
knowledge ,  th e syste m ha s th e abilit y  t o creat e hypothese s tha t  ar e no t  consisten t  wit h it s 
backgroun d knowledg e (e.g. ,  i f  th e backgroun d knowledg e i s incomplet e o r  incorrect) .  I n thi s 
paper ,  w e discus s a n extensio n t o th e syste m tha t  allow s i t  t o mak e us e o f  negativ e a s wel l  a s 
positiv e influences .  Not e tha t  POSTHOC wa s no t  modifie d i n anywa y t o mak e i t  lear n exclusiv e 
disjunctions .  Rather ,  hypothese s representin g exclusiv e disjunction s ar e forme d usin g 
backgroun d knowledg e whe n ther e ar e tw o separat e feature s tha t  positivel y influenc e a  result , 
but  th e combinatio n o f  th e feature s negativel y influenc e th e result .  Withou t  th e backgroun d 
knowledg e o f  th e specifi c  dru g interaction ,  POSTHOC woul d creat e a n initia l  hypothesi s 
consisten t  wit h it s theor y an d latte r  b e force d t o revis e the m usin g production s tha t  ignor e th e 
backgroun d knowledge .  I f  POSTHOC ha s n o backgroun d theor y a t  all ,  the n i t  woul d creat e it s 
hypothese s usin g onl y production s tha t  ignor e backgroun d knowledge . 

In POSTHOC, examples are expressed as set of feature-value pairs and an outcome. For example, 
i n th e medica l  experiment s describe d i n th e previou s section ,  a  patien t  recor d describin g a  mal e 
patien t  wh o wa s administere d Drug- o orall y an d a  salin e solutio n intravenousl y afte r  noo n an d 
whose hear t  rat e increase d woul d b e represente d a s follows : 

[gende r  male ]  [tim e pm]  [ora l  drug-o ]  [intravenou s saline ]  e  increas e 

POSTHOC maintains a single hypothesis that consists of a DNF description (i.e., disjunction of 
conjunctions )  o f  th e concep t  bein g learned .  On e hypothesi s tha t  i s  consisten t  wit h th e abov e 
exampl e state s tha t  th e hear t  rat e wil l  increas e i f  Drug- o i s give n orall y i n th e afternoon . 

[ora l  drug-o ]  A  [tim e pm]  —> increas e 

Of course, there are numerous other hypotheses consistent with this example that may or may not 
be consisten t  wit h futur e example s o r  wit h th e prio r  knowledg e o f  th e learner . 

The influence theory which comprises POSTHOC's prior knowledge consists of two components: 
a se t  o f  influence s whic h describ e tendencie s tha t  eithe r  facilitat e o r  hinde r  th e desire d outcom e 
(e.g .  increasin g th e hear t  rate )  an d a  se t  o f  inference s rule s tha t  indicat e whe n thes e influence s 
ar e present .  Th e influenc e theor y o f  POSTHOC fo r  th e medica l  experimen t  describe d i n th e 
previou s sectio n include s th e followin g influence s an d inferences : 
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Influences : 
(easie r  more-aler t  increase ) 
(easie r  more-aggressiv e increase ) 
Inferences : 
(implie s [ora l  drug-o ]  more-alert ) 
(implie s [intravenou s drug-i ]  more-aggressive ) 

These influences and associated inferences suggest that making a person more alert or more 
aggressiv e ca n facilitat e increasin g tha t  person s hear t  rat e an d takin g Drug- o orall y tend s t o mak e 
a perso n mor e aler t  an d takin g Drug- i  intravenousl y tend s t o mak e a  perso n mor e aggressive . 

The influence theory described above includes only positive influences. However, some 
influence s ca n onl y b e expresse d naturall y a s negativ e influences .  On e suc h exampl e th e 
knowledg e o f  dru g interaction s whic h arise s i n th e medica l  experimen t  describe d i n th e previou s 
section .  Fo r  instance ,  i f  w e wishe d t o includ e th e knowledg e tha t  Drug- i  an d Drug- o ten d t o 
interac t  negativel y i n th e patien t  t o produc e a  com a (thu s lowerin g th e hear t  rate) ,  the n thi s 
knowledg e i s represente d a s th e followin g influenc e an d associate d inference : 

Influences: 
(harde r  com a increase ) 
Inferen(; e 
(implie s ([ora l  drug-o ]  A  [intravenou s drug-i] )  coma ) 

Adding negative influences to POSTHOC required extending the productions presented in 
Pazzan i  &  Schulenbur g (1989) .  Ther e ar e thre e type s o f  productions .  On e se t  deal s wit h error s 
of  commissio n i n whic h a  positiv e exampl e i s falsel y classifie d a s a  negativ e example .  Thes e 
production s make s th e hypothesi s mor e general .  TTi e secon d se t  deal s wit h error s o f  omissio n 
i n whic h a  negativ e exampl e i s falsel y classifie d a s a  positiv e example .  Thes e production s 
makes th e hypothesi s mor e specific .  Th e fina l  se t  create s a n initia l  hypothesi s whe n th e first 
positiv e exampl e i s encountered .  Fo r  brevit y onl y thos e production s whic h utiliz e th e negativ e 
influence s wil l  b e described .  Fo r  a  descriptio n o f  th e remainin g productions ,  th e reade r  i s 
referre d t o Pazzan i  &  Schulenbur g (1989) : 

Initializing Hypothesis. 
I F ther e ar e feature s o f  th e exampl e tha t  ar e indicativ e o f  th e 
invers e o f  a  negativ e influenc e 
THEN initializ e th e hypothesi s t o th e negatio n o f  th e conditions 
indicativ e o f  th e negativ e influence . 

Errors of Omission. 
I F th e hypothesi s i s consisten t  wit h th e influenc e theor y 
AND ther e ar e feature s tha t  ar e indicativ e o f  th e invers e o f  a 
negativ e influenc e 
THEN creat e a  conjunctio n o f  th e curren t  hypothesis  an d th e negatio n 
of  th e condition s indicativ e o f  th e negativ e influence . 

Errors of Commission. 
I F th e hypothesi s i s consisten t  wit h th e backgroun d theor y 
AND fo r  eac h tru e conjunctio n ther e ar e feature s no t  presen t  i n th e 
curren t  exampl e tha t  woul d b e necessar y fo r  th e invers e o f  a  negativ e 
influenc e 
THEN modif y th e conjunc t  b y conjoinin g th e negatio n o f  th e condition s 
indicativ e o f  th e negativ e influence . 
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To illustrat e th e us e o f  thes e productions ,  a  trac e o f  POSTHOC learnin g a n exclusiv e disjunctio n 
i s provide d below .  Fo r  brevity ,  w e omi t  th e "doctor "  attribut e fro m th e examples .  Th e firs t 
exampl e tha t  POSTHOC i s presente d wit h i s a n exampl e o f  a  treatmen t  tha t  successfull y increase s 
th e patient' s hear t  rat e wher e a  mal e patien t  i s  administere d a  suga r  pil l  orall y an d Drug- i 
intravenousl y i n th e P M b y Dr .  Ramsey : 

[gende r  male ]  [tim e pm]  [ora l  sugar ]  [intravenou s drug-i ]  e  increas e 

Since there is no initial hypothesis, POSTHOC uses an initialization production to create a 
hypothesi s tha t  account s fo r  th e outcom e o f  thi s example .  A  positiv e influenc e more -
aggressiv e i s presen t  an d POSTHOC create s th e hypothesi s tha t  Drug- i  lead s t o th e increase d 
hear t  rate : 

[intravenou s drug-i )  —» increas e 

This hypothesis is consistent with several more examples. Next, an example is presented where 
a patien t  i s  administere d Drug- o orall y an d a  salin e solutio n intravenously .  Her e a n erro r  o f 
omissio n occur s sinc e POSTHOC predict s tha t  th e patient' s hear t  rat e wil l  no t  increas e bu t  i t  doe s 
increase .  Th e exampl e encountere d is : 

[gende r  male ]  [tim e am]  [ora l  drug-o ]  [intravenou s saline ]  €  increas e 

The hypothesis is revised by an Error of Omission production for positive influences a multiple 
sufficien t  hypothesi s i s produced : 

[intravenou s drug-i ]  v  [ora l  drug-o ]  —» increas e 

Again this hypothesis is consistent with several more examples. However, POSTHOC makes the 
wron g predictio n whe n i t  encounter s a n exampl e wher e th e patien t  i s  administere d bot h Drug- i 
intravenousl y an d Drug- o orally .  POSTHOC predict s tha t  th e patient' s hear t  rat e wil l  increase ,  bu t 
th e patient s hear t  rat e doe s no t  increase .  Thi s result s i n a n erro r  o f  commission .  Th e exampl e 
presente d t o POSTHOC is : 
[gende r  male ]  [tim e am]  [ora l  drug-o ]  [intravenou s drug-i ]  e  increas e 

To correct its hypothesis, POSTHOC uses the Error of Commission production for negative 
influences .  Fo r  th e eac h disjunct ,  [ora l  drug-o ]  an d [intravenou s drug-i] ,  th e negatio n 
of  th e feature s indicativ e o f  th e negativ e influenc e i s conjoine d wit h eac h conjunct ,  th e result s 
hypothesi s is : 

[intravenou s drug-i ]  A  no t  ([ora l  drug-o ]  A  [intravenou s drug-i] )  v 
[ora l  drug-o ]  A  no t  ([ora l  drug-o ]  A  [intravenou s drug-i] )  —> increas e 

This hypothesis can be simplified to: 
[intravenou s drug-i )  a  not([ora l  drug-o] )  v 
[ora l  drug-o ]  a  no t  ([intravenou s drug-i) )  —> increas e 

whic h i s consisten t  wit h th e remainin g example s an d represent s th e exclusiv e disjunction . 

Simulation Results 
We ra n POSTHOC o n 2(X )  rando m ordering s o f  th e dat a o n eac h o f  th e sam e fou r  condition s 
use d i n th e experimen t  o n huma n subjects .  Th e result s ar e show n i n Tabl e 2 .  Th e negativ e 
influenc e (i.e. ,  th e dru g interaction )  wa s no t  use d t o simulat e th e conditio n i n whic h thi s ite m 
was no t  include d i n th e instructions .  Th e dat a sho w th e sam e trend s a s th e huma n experimenta l 
data :  learnin g th e exclusiv e disjunctio n o f  administerin g Drug- i  intravenousl y an d Drug- o 
orall y wa s facilitate d b y th e knowledg e tha t  Drug- i  an d Drug- o interac t  t o pu t  th e patien t  i n a 
coma (8. 3 vs .  45.7) ;  whe n provide d wit h informatio n o n th e dru g interaction ,  leamin g th e 
exclusiv e disjunctio n o f  th e drug s wa s easie r  tha n learnin g th e inclusiv e disjunctio n (6. 0 vs .  8.3) ; 
learnin g a n inclusiv e disjunctio n o f  th e drug s whe n provide d wit h misleadin g informatio n o n th e 
dru g interactio n require d mor e trial s tha n th e sam e concep t  withou t  thi s extr a misleadin g 
knowledg e (6. 0 vs .  3.7) . 

226 



Tabl e 2 .  Mea n numbe r  o f  trial s require d b y POSTHOC 

Inclusive Exclusive 

With knowledge of interaction 6.0 8.3 

Without knowledge of interaction 3.7 45.7 

I n POSTHOC,  w e hav e focuse d o n ho w prio r  knowledg e influence s learnin g rate s an d w e hav e s o 
fa r  ignore d othe r  informatio n use d b y huma n learner s (e.g. ,  perceptua l  salienc e o f  features , 
Bower  &  Trabasso ,  1968) .  A s a  consequence ,  POSTHOC i s no t  intende d t o mak e quantitativ e 
prediction s o n th e numbe r  o f  trainin g example s bu t  rathe r  predict s th e relativ e difficult y o f 
learning . 

Future Directions 
Ther e ar e thre e possibl e directio n i n whic h w e pla n t o exten d th e hypothesi s selectio n model . 
First ,  w e woul d lik e t o b e abl e t o us e th e prio r  knowledg e o f  th e learne r  t o influenc e th e 
interpretatio n o f  ambiguou s featur e (Medi n &  Wisniewski ,  1990) .  Second ,  w e woul d lik e 
POSTHOC t o b e abl e t o us e mor e abstrac t  knowledge .  Currently ,  POSTHOC ca n represen t  th e 
informatio n tha t  ther e ther e i s a  specifi c  interactio n betwee n tw o drug s o r  tha t  ther e i s n o dru g 
interaction .  I n contrast ,  ou r  subject s als o appeare d t o hav e mor e genera l  knowledg e tha t 
indicate s suc h thing s a s drug s ma y interac t  an d ca n us e thi s knowledg e t o explai n th e specifi c 
interactio n see n i n th e experimen t  i n term s o f  th e genera l  knowledg e o f  dru g interactions . 
Finally ,  w e pla n t o exten d POSTHOC s o tha t  whe n i t  learn s accurat e hypothese s tha t  ar e no t 
consisten t  wit h it s backgroun d knowledge ,  th e backgroun d knowledg e i s revise d t o 
accommodat e th e ne w findings. 

Conclusions 
We hav e presente d experimenta l  evidenc e tha t  provide s suppor t  fo r  hypothesi s selectio n model s 
of  concep t  learning .  W e hav e extende d POSTHOC t o includ e negativ e influence s an d show n tha t 
wit h thi s extensio n alone ,  i t  i s  abl e t o predic t  th e relativ e orde r  o f  difficult y o f  trial s o n inclusiv e 
and exclusiv e disjunctions .  Recen t  wor k o n th e analysi s o f  th e limitation s o f  inductiv e learnin g 
algorithm s (Valiant ,  1984 ;  Dietterich ,  1989 )  i s i n shar p contras t  t o th e versatilit y  demonstrate d 
by huma n learners .  W e believ e tha t  approache s tha t  mak e us e o f  backgroun d knowledg e t o 
focu s al l  aspect s o f  learnin g ar e centra l  t o accountin g fo r  th e generalit y o f  huma n learning . 
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