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Menta l  Predicat e Logic :  A n Empirica l  Examinatio n 

Yingru i  Yan g an d Marti n D.S .  Brain e 
New Yor k Universit y 

6 Washingto n Place ,  8t h Floo r 
N e w Yoric,N.Y .  1000 3 
yang@xp.psych.nyu.ed u 

&aine' s theoi y er f  menta l  predicat e logi c (unpublishe d ms. )  wil l 
be briefl y introduce d A  preliminar y empirica l  examinatio n fo r 
a majo r  subse t  o f  1 0 schema s propose d b y Braine' s mode l  wil l 
be reporte d Th e methodolog y i s a  modifie d versio n o f  tha t  use d 
by Braine ,  Reiser ,  &  Rumai n (1984) .  W e desig n a  larg e numbe r 
(64 )  o f  reasonin g problem s o f  predicat e logi c sort-mos t  fairl y 
simple-fo r  whic h th e mode l  predict s th e reasonin g tha t  subject s 
wil l  us e t o solv e them .  I n eac h problem ,  on e o r  mor e fact s ar e 
given-thes e serv e a s premises ,  followe d b y a  amclusio n t o b e 
evaluated .  Subject s mus t  decid e whethe r  th e propose d 
conclusio n i s tru e o r  false ,  give n thos e facts .  The y ar e als o t o 
rat e eac h problem' s subjectiv e diflScult y o n a  7-poin t  scal e right 
afte r  evaluatin g th e conclusio n given .  Withi n thi s se t  o f 
problems ,  th e numbe r  o f  reasonin g step s i s varie d Th e menta l 
logi c mus t  accoun t  (amon g othe r  things )  fo r  whic h reasonin g 
step s ar e eas y an d whic h ar e difficult ,  an d i t  i s  expecte d tha t 
addin g additiona l  step s wil l  m a k e a  proble m mor e difficult . 

Ther e ar e thre e majo r  theses :  (a )  Becaus e th e inference s o f 
th e mode l  ar e claime d t o b e generall y availabl e t o people ,  error s 
made b y subject s i n judgin g th e trut h valu e o f  th e conclusio n 
give n t o eac h proble m wil l  b e fe w overall ,  (b )  Th e difficult y o f 
a proble m wil l  b e correlate d wit h th e numbe r  o f  inferenc e step s 
require d t o solv e it ,  a s define d b y th e reasonin g routin e 
associate d wit h th e inferences ,  (c )  Proble m difficult y wil l  b e 
eve n mor e closel y correlate d wit h th e s u m m e d difficultie s o f 
thos e inferences .  W e conducte d a  stud y b y usin g thre e sample s 
(N=2 0 fo r  each) .  Wit h respec t  t o Thesi s (a) ,  th e result s foun d 
cmsr  rate s o f  lowe r  tha n 3 % ,  i.e. ,  9 7 % accuracy ,  confirmin g th e 
expectation .  Wit h respect  t o Thesi s (b) ,  th e mea n rating s o f 
proble m difficult y wer e ver y significantl y correlate d wit h th e 
number  o f  inferentia l  step s required  b y th e mode l  t o solv e a 
proble m (r=.8) ,  an d th e correlation s remained  significan t  whe n 
extraneou s variables ,  lik e proble m length ,  wer e partiale d out -
agai n a  confirmatio n o f  expectation .  Wit h respec t  t o Thesi s (c) , 
eac h kin d o f  inferenc e define d i n th e logi c wa s assigne d a 
difficult y w e i ^  estimate d from  th e difficult y rating s o f  subjects . 
The difficult y weight s ar e estimate d b y usin g th e algorith m 
"Praxis "  (Brent ,  1973 ;  Gegenfiirtner ,  1992 )  t o obtai n th e bes t 
least-squar e fit  o f  predicte d proble m difficultie s t o th e obtaine d 
mean difficult y rating s (takin g th e predicte d difficult y t o b e th e 
su m o f  th e difficult y weight s o f  inference s involve d i n solvin g a 
proble m th e model' s  way) .  Correlation s betwee n predicte d an d 
actua l  difficultie s ar e hig h (aroun d .93 )  an d remai n t o . 8 whe n 
proble m lengt h i s partiale d ou t  I n cross-vahdatio n analyse s 
among thre e samples ,  th e correlation s remaine d a t  almos t  th e 
same level . 

A certai n orde r  o f  schem a difficult y rank s wa s foun d 
consistentl y amon g thre e samples .  Ther e ar e tw o importan t 
application s o f  ttiis  rankin g orde r  amon g schem a weights .  First , 
by usin g thi s order ,  w e successfull y classifie d th e 1 0 schema s 
int o tw o group s an d mad e a  2-paramete r  model .  Wit h respec t  t o 
These s (b )  an d (c) ,  b y usin g thi s 2-paramete r  model ,  al l  th e 
correspondin g correlation s remaine d onl y about .  1  lowe r  tha n 
tha t  fo r  1 0 paramete r  model .  Thi s resul t  ofifer s a  simpl e answe r 
t o th e questio n o f  whic h inference s ar e eas y an d whic h ar e mor e 
difficult .  Second ,  t o for m a  2-paramete r  mode l  b y no t  keepin g 
thi s rankin g order ,  th e results  disprove d th e prediction . 
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