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Limitation s o n a  T h e o r y o f  th e Biologica l  Origin s o f  Compositionalit y 

Christopher G. Prince (CGP@Cacs.Usl.Edu) 
Universit y  o f  Southwester n Louisiana ,  Cente r  fo r  Advance d Compute r  Studies ,  an d 

USL-New Iberi a Researc h Center ;  440 1 W.  Admira l  Doyl e Dr. ,  Ne w Iberia ,  L A 7056 0 US A 

Abstrac t 

Cohen and Eichenbaum (C&E, 1993) proposed that the 
hippocampu s support s compositionalit y an d inherently , 
flexible  relationa l  transfe r  o f  learning .  Base d o n thi s proposal , 
rat s wer e teste d fo r  symmetrica l  u-ansfe r  o f  learnin g afte r 
trainin g o n relation s betwee n locations .  Sinc e a  rat s 
hippocampu s support s it s  spatia l  abilities ,  an d sinc e a 
relationa l  tes t  wa s bein g conducted ,  i t  wa s predicte d tha t  a 
stron g degre e o f  transfe r  woul d b e obtained .  Th e finding, 
however ,  wa s a  genera l  lac k o f  relationa l  transfe r  o f  learning . 
Thes e result s appea r  t o limi t  th e generalit y o f  C&E' s theor y 
and als o see m t o constrai n th e theor y tha t  th e hippocampu s i s 
th e biologica l  sea t  o f  compositionality . 

Cohen and Eichenbaum (C&E, 1993) proposed that the 
hippocampu s support s declarativ e memory .  The y conside r 
declarativ e memor y t o hav e th e propert y o f 
compositionalit y (e.g. ,  Fodo r  &  Pylyshyn ,  1988) ,  t o b e 
"fundamentall y relationa r  ( C & E ,  p .  62) ,  an d to ,  a s a  result , 
suppor t  flexibl e transfe r  o f  learning . 

TTi e hippocampu s i s know n t o suppor t  spatia l  abilitie s i n 
animal s suc h a s rat s (O'Keef e &  Nadel ,  1978) .  Base d o n 
C & E ' s theory ,  I  predicte d tha t  i f  rat s learne d relation s o n 
mazes,  an d wer e the n teste d fo r  transfe r  o f  learnin g o f  thes e 
relations ,  the y woul d sho w a  hig h degre e o f  transfer . 

A Test of the Spatial Domain Theory of the 
Or ig in s o f  Compos i t iona l i t y 

I  adapte d th e tes t  o f  emergen t  symmetr y (Sidma n &  Tailby , 
1982 )  t o us e o n mazes ,  bot h becaus e i t  require s relationa l 
transfe r  o f  learnin g an d becaus e nonhuma n animal s hav e 
genera l  difficult y wit h thi s test .  Accordin g t o C & E ,  rat s 
shoul d sho w stron g relationa l  transfe r  o f  learnin g i n task s 
supporte d b y thei r  hippocampus .  I  predicte d therefore ,  tha t 
rat s shoul d sho w emergen t  symmetr y i n thei r  conditiona l 
relatio n learnin g o n mazes . 

T wo separat e group s o f  1 2 mal e rat s {Rattu s norvegicus ) 
wer e traine d i n tw o initia l  experiment s o n pair s o f 
conditiona l  relation s betwee n location s usin g fou r  arm s o f  a 
radia l  maz e (se e Tabl e 1) . 

Table 1. Training on forward relations (example) 

//food located NORTH, then food next EAST 

//foo d locate d W E S T,  the n foo d nex t  S O U T H 

If rats are capable of strong relational transfer of learning in 
th e spatia l  domain ,  the n if-the n relation s learne d betwee n 

location s shoul d b e symmetricall y reversibl e fo r  th e rat .  Fo r 
example ,  give n tha t  th e N O R T H an d E A S T location s 
containe d foo d a t  th e sam e tim e (Experiment s 2  &  3 ;  se e 

following) ,  i t  shoul d no t  matte r  tha t  th e ra t  alway s ra n from 
N O R TH t o E A S T .  W h e n starte d E A S T i n th e testin g trial s 
(se e Tabl e 2 )  th e ra t  shoul d immediatel y procee d fro m 
E A ST t o N O R T H t o obtai n th e secon d foo d reward . 

Table 2: Testing on backward relations (example) 

//•food located EAST, then food next NORTH 

//•foo d locate d S O U T H,  the n foo d nex t  W E S T 

A third experiment was conducted, with a third group of 
12 mal e rats ,  usin g a  modifie d maze .  Thi s maz e wa s mor e 
ecologicall y soun d tha n th e radia l  maze ,  havin g bot h 
proxima l  an d dista l  stimul i  availabl e fo r  th e rats .  Radia l 
mazes ar e typifie d b y thei r  lac k o f  proxima l  stimuli . 

Results & Discussion 

I n thes e thre e experiment s th e rat s displaye d a  genera l  lac k 
of  transfe r  o f  learnin g fro m conditiona l  relatio n trainin g t o 
symmetrica l  testing .  On e interpretatio n o f  thi s lac k o f 
transfe r  i s tha t  C&E ' s theor y i s les s genera l  tha n portrayed . 
A rat s hippocampu s m a y no t  alway s provid e relationa l 
transfe r  o f  learning .  Consequently ,  accordin g t o C&E ' s 
theory ,  th e hippocampu s supporte d spatia l  abilitie s o f  rat s 
m ay b e limite d i n thei r  propertie s o f  compositionality . 
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