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Performanc e o f  Simpl e Recurren t  Networ k Indexe s Creativit y 

an d Predict s Discover y i n a  Rul e Inductio n Tas k 
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Departmen t  o f  Psycholog y 
Universit y  o f  Hertfordshir e 

Hatfield ,  Hertfordshir e 
UNITED KINGDOM,  ALI O 9A B 

f.vallee-tourangeau@herts.ac.u k 

I n th e "2:4:6 "  inductio n task ,  participant s ar e tol d tha t  a  rul e 
underlie s th e generatio n o f  numbe r  triple s o f  whic h 2:4: 6 i s 
an example .  Th e rul e i s "an y increasin g sequence" .  Subject s 
ar e instructe d t o attemp t  t o discove r  th e rul e b y producin g 
ne w triple s whic h th e experimente r  classifie s a s conformin g 
or  no t  conformin g t o th e rule .  W a s o n (I960 )  originall y 
propose d tha t  Popperia n falsificationis m wa s th e normativ e 
hypothesis-testin g mode l  agains t  whic h subjects '  behavio r 
shoul d b e assessed .  Thi s proposa l  ha s dictate d mos t  o f  th e 
subsequen t  researc h (e.g. ,  Gorman ,  Stafford ,  &  Gorman , 
1987) . 

Thi s emphasi s o n testin g strategie s reflect s a  perspectiv e 
on discover y tha t  place s greate r  importanc e o n th e proces s 
by whic h idea s ar e justifie d rathe r  tha n o n th e richnes s o f 
th e hypothesi s se t  tha t  underlie s th e productio n an d 
interpretatio n o f  triples .  I n a n attemp t  t o redres s thi s 
imbalanc e Vallde-Tourangeau ,  Austin ,  an d Ranki n (1995 ) 
showe d tha t  solver s produce d a  greate r  variet y o f  positiv e 
and negativ e triple s tha n nonsolvers . 

An obviou s bu t  importan t  (an d neglected )  aspec t  o f  tr̂ )l e 
productio n i s tha t  i t  reflect s a  sequentia l  proces s whic h m a y 
exhibi t  contextua l  dependencies .  U p t o now ,  ther e ha s bee n 
no analysi s o f  eithe r  th e loca l  contex t  o f  th e curren t  tripl e 
withi n whic h a  numbe r  i s generate d o r  th e broade r  contex t 
of  th e precedin g se t  o f  triples .  Th e proposa l  outline d i n thi s 
pape r  i s dia t  successfu l  rul e discover y i n th e 2:4: 6 tas k ca n 
be reUabl y predicte d b y th e exten t  t o whic h a  give n numbe r 
i n a  sequenc e depart s significantl y from  it s prio r  context . 
The challenge ,  however ,  i s  t o develo p a n instrumen t  tha t  i s 
abl e t o measur e suc h departure s o n th e basi s o f  a  dynami c 
charaterizatio n o f  th e prio r  context .  Thi s pape r  propose s tha t 
a simpl e recurren t  connectionis t  networ k (Elman ,  1990 ) 
offer s suc h a  too l  an d report s dat a tha t  demonstrat e tha t  th e 
resultin g indice s o f  creativit y ar e amon g th e bes t  predictor s 
of  successfu l  rul e discover y reporte d thu s fa r  i n th e 
literature . 

A S R N wa s use d a s a  statistica l  exploratio n tool .  Th e dat a 
explore d wer e th e tripl e sequence s generate d b y th e 
participant s i n Vallde-Tourangea u e t  al.' s  study .  Thes e 
subject s ha d t o produc e 1 5 Uiple s befor e announcin g thei r 
guess ;  the y wer e no t  aske d t o formulat e a  hypothesi s a t  an y 
othe r  moment .  Th e ai m o f  th e exploratio n wa s t o asses s 
whethe r  a  S R N coul d extrac t  regularitie s i n th e triple s teste d 
tha t  woul d demarcat e solver s fro m nonsolvers .  Th e inpu t 
representatio n encode d feature s o f  eac h numbe r  withi n a 
tripl e an d it s relatio n t o previou s number s alon g five  binar y 
dimensions .  Eac h numbe r  wa s thu s translate d int o a  5-bi t 
inpu t  vecto r  an d eac h uipl e wa s define d i n term s o f  thre e 
consecutiv e inpu t  vectors .  Th e S R N architectur e employe d 

consiste d o f  5  input ,  5  output ,  2  hidde n an d 2  contex t  units . 
T h e tas k o f  th e networ k w a s t o lear n t o predic t  th e 
characteristic s o f  th e nex t  numbe r  withi n th e sequence .  Th e 
performanc e o f  S R N s traine d o n triple s fro m subject s w h o 
announce d a n incorrec t  hypothesi s wa s compare d t o th e 
performanc e o f  S R N s traine d o n triple s fro m correc t 
subjects .  Accordin g t o VaI16e-Tourangea u e t  al. ,  successfu l 
subject s sho w mor e variabl e tripl e productio n tha n 
unsuccessfu l  subjects ,  an d consequentl y i t  i s  expecte d tha t 
th e predictio n erro r  o f  a  S R N fo r  successfu l  subject s versu s 
unsuccessfu l  subject s wil l  exhibi t  significan t  difference s 

Simulatio n result s showe d tha t  th e mea n outpu t  activatio n 
value s fo r  eac h numbe r  withi n a  tripl e produce d b y 
successfu l  subject s wer e statisticall y differen t  from  thos e 
produce d b y incorrec t  subjects .  Specifically ,  th e m e a n 
outpu t  activatio n value s fo r  triple s generate d b y incorrec t 
subject s corresponde d mor e closel y t o th e activatio n value s 
fo r  th e tripl e give n initially ,  namel y 2:4:6 ,  tha n th e mea n 
value s fo r  triple s generate d b y correc t  subjects .  I n othe r 
words ,  th e profil e o f  th e typica l  tripl e teste d b y incorrec t 
subject s resemble d th e initia l  triple .  I n turn ,  predictio n erro r 
was statisticall y greate r  fo r  triple s generate d b y successfu l 
tha n b y unsuccessfu l  subjects .  Tha t  i s  th e characteristic s o f 
th e number s withi n a  tripl e wer e mor e predictabl e w h e n 
the y wer e produce d b y unsuccessfu l  subjects .  Thi s suggest s 
tha t  triple s produce d b y successfu l  subject s demonstrate d 
mor e creativit y an d wer e therefor e les s predictable .  Thus , 
th e performanc e measure s o f  th e S R N suppor t  th e 
conjectur e tha t  discover y i n th e "2:4:6 "  tas k i s a  fiinction  o f 
breakin g free from  th e constraint s o f  th e salien t  feature s o f 
th e initia l  example .  A s wel l  the y ca n b e interprete d t o inde x 
th e breadt h o f  th e exploratio n o f  th e spac e o f  possibl e triple s 
an d successfu l  subject s explore d tha t  spac e m o r e 
extensively . 

Re fe rence s 
Elman ,  J .  L .  (1990) .  Findin g structur e i n time .  Cognitiv e 

Science ,  14,179-211 . 
Gorman,  M .  E. ,  Stafford ,  A. ,  &  Gorman ,  M .  E .  (1987) . 

Disconfinnatio n an d dua l  hypothese s o n a  mor e difficul t 
versio n o f  Wason' s 2-4- 6 task .  Quarterl y Journa l  o f 
Experimenta l  Psychology ,  39A ,  1-28 . 

Vall6e-Tourangeau ,  P .  Austin ,  N .  G. ,  &  Rankin ,  S .  (1995) . 
Inducin g a  rul e i n Wason' s 2-4- 6 task :  A  tes t  o f  th e 
information-quantit y an d goal-complementarit y 
hypotheses .  Quarterl y Journa l  o f  Experimenta l 
Psychology ,  48A ,  895-914 . 

Wason,  P .  C .  (1960) .  O n th e failur e t o eliminat e hypothese s 
i n a  conceptua l  task .  Quarterl y Journa l  o f  Experimenta l 
Psychology ,  12,129-140 . 

859 

mailto:f.vallee-tourangeau@herts.ac.uk

	cogsci_1996_859



