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D i s t r i b u t i o n s  of r e sponse  t imes  i n c l u d e  much u s e f u l  
i n f o r m a t i o n  t h a t  is  l o s t  i n  summary s t a t i s t i c s  l i k e  
t h e  mean. Examples of t h e i r  e f f e c t i v e  u s e  i n  memory 
s e a r c h  a r e  c i t e d .  However, a b s o l u t e  i d e n t i f i c a t i o n  
s t u d i e s  a r e  c i t e d  i n  which pronounced s e q u e n t i a l  
e f f e c t s  and l o c a l  speed-accuracy t r a d e o f f s  a r e  
found t h a t  r e n d e r  observed  d i s t r i b u t i o n s  v e r y  m i s -  
l e a d i n g .  I t  i s  urged  t h a t  analogous s t u d i e s  be  
c a r r i e d  o u t  f o r  memory s e a r c h  t o  s e e  whether  o r  n o t  
t h e  same phenomena e x i s t  t h e r e .  The outcome i s  n o t  
c e r t a i n  s i n c e ,  u n l i k e  t h e  i d e n t i f i c a t i o n  d e s i g n s ,  
d i f f e r e n t  s t i m u l u s  s e t s  a r e  used  on each  t r i a l .  But 
u n t i l  we know, c a u t i o n  i n  u s i n g  d i s t r i b u t i o n s  i s  
adv i sed .  

EXAMPLES OF EMPIRICAL DISTRIBUTIONS 

One c h a r a c t e r i s t i c  of t h e  modern s t u d i e s  of s h o r t  t e rm memory 
i s  a  g r e a t  dependence upon r e sponse  t imes  a s  a  dependent  
v a r i a b l e .  I n d e e d ,  expe r imen ta l  d e s i g n s  f r e q u e n t l y  a r e  such  
t h a t  n o t h i n g  e l s e  can be  observed  s i n c e  it i s  a r r anged  t h a t  
t h e  behav io r  i s  l a r g e l y  e r r o r  f r e e .  Much of t h i s  work u s e s  
on ly  e s t i m a t e s  of t h e  mean t i m e s ,  b u t  o c c a s i o n a l l y  one s e e  
s t u d i e s  i n  which o t h e r  a s p e c t s  of t h e  r e sponse  t ime d i s t r i b u t i o n  
p l a y  a  r o l e .  I wish  t o  f o c u s  my a t t e n t i o n  on t h i s  and t o  
s u g g e s t  t h a t  a  good d e a l  of  me thodo log ica l  work i s  needed. 

L e t  me beg in  by o u t l i n i n g  t h e  major  m o t i v a t i o n  f o r  looking  a t  
d i s t r i b u t i o n s  and c i t e  t h e  r e l a t i v e l y  few s t u d i e s  i n  which 
something o t h e r  t h a n  t h e  mean h a s  been used .  The major  argument 
f o r  s t u d y i n g  d i s t r i b u t i o n s  i s  t h a t  t h e y  i n c l u d e  more in fo rma t ion  
abou t  t h e  men ta l  p r o c e s s i n g  u n d e r l y i n g  t h e  r e sponse  t h a n  does  
j u s t  t h e  mean. The a c t u a l  t imes  a r e ,  i n  some meaningful  s e n s e ,  
a  more d i s c r i m i n a t i n g  measure t h a n  a r e  s t a t i s t i c s  c a l c u l a t e d  
from them. The o p e r a t i v e  p h r a s e  h e r e  i s  " i n  some meaningful  
s ense"  f o r  o t h e r w i s e  t h e  s t a t e m e n t  i s  t a u t o l o g i c a l l y  t r u e ;  
however it i s  though t  a l s o  t o  be  t r u e  w i t h  t h e  r e s t r i c t i o n  
added. C e r t a i n l y ,  t h a t  i s  t h e  c a s e  f o r  s imp le  r e a c t i o n  t imes  
where f o r  a  number of y e a r s  e f f e c t i v e  u s e  h a s  been made of d i s -  
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t r i b u t i o n s  (Chap te r  4 of my book Response Times (Luce (1985) 
l i s ts  some 30 pape r s  i n  which they  a r e  u s e d ) .  D i s t r i b u t i o n s  
have been l e s s  w ide ly  r e p o r t e d  i n  t h e  s t u d y  of b o t h  c h o i c e  
r e a c t i o n  t imes  and t h e  s e a r c h  p rocedures  commonly used i n  t h e  
s t u d y  of memory. Among t h e  memory examples w i t h  which I am 
f a m i l i a r  a r e  t h e  f o l l o w i n g .  

F i r s t ,  Schne ide r  and S h i f f r i n  (1977) a rgued  a g a i n s t  S .  S t e r n -  
b e r g ' s  (1 966) s e r i a l ,  e x h a u s t i v e  memory s e a r c h  model on t h e  
grounds  t h a t  t h e  model p r e d i c t e d  a  p a t t e r n  f o r  t h e  v a r i a n c e s  
n o t  e x h i b i t e d  by t h e  d a t a .  

Second,  J .  The ios  and c o l l e a g u e s  (Falmagne and The ios  ( 1 9 6 9 ) ,  
The ios  (1973) , Theios  and Smith (1972) , T h e i o s ,  Smi th ,  
Havi land  , Traupman and Moy ( 1973) ) proposed  a  s e r i a l ,  s e l f  - 
t e r m i n a t i n g  model ,  c a l l e d  t h e  push-down s t a c k ,  t h a t  accounted  
a s  w e l l  f o r  S t e r n b e r g ' s  mean d a t a  a s  d i d  t h e  s e r i a l ,  exhaus-  
t i v e  s e a r c h .  S t e r n b e r g  (1973) c o u n t e r e d  by d e v e l o p i n g  two 
p r o p e r t i e s  of d i s t r i b u t i o n s  of s e a r c h  t imes  t h a t  must ho ld  
i n  a  broad c l a s s  of s e l f - t e r m i n a t i n g  models.  Denoting by 
G M ( t )  t h e  p r o b a b i l i t y  of a  r e s p o n s e  by t i m e  t when t h e  memory 
s e t  ha s  M e l e m e n t s ,  t h e n  f o r  M c N he  showed 

He demons t r a t ed  v i o l a t i o n s  of t h e s e  i n e q u a l i t i e s  i n  s e v e r a l  
bod ie s  of d a t a  and s o  concluded  t h a t  t h e  push s t a c k  was n o t  
adequate .  

The t h i r d  example appea r s  i n  t e s t s  of R a t c l i f f ' s  (1978) 
memory r e t r i e v a l  model. T h i s  i s  a  con t inuous  random walk i n  
which t h e  d i f f u s i o n  r a t e  i s  a  Gauss ian  d i s t r i b u t e d  random 
v a r i a b l e .  The a n a l y t i c  development  of t h i s  model i s  more 
complete  t h a n  one might  have a n t i c i p a t e d  g i v e n  t h e  d i f f i c u l t y  
s t a t i s t i c i a n s  have had i n  working o u t  t h e  response- t ime d i s -  
t r i b u t i o n s  f o r  t h e  b e t t e r  known d i s c r e t e - t i m e  random walk 
(Laming (1968) , Link (1975) , Link and Heath (1975) , Wald 
( 1 9 4 7 ) ) .  I n  p a r t i c u l a r ,  e x p l i c i t  f o rmulas  a r e  known f o r  t h e  
d i s t r i b u t i o n s ,  and t h e s e  have been f i t t e t  t o  t h e  e m p i r i c a l  
d i s t r i b u t i o n s  w i t h  c o n s i d e r a b l e  s u c c e s s  a s  can  be  s e e n  i n  t h e  
example shown i n  F i g u r e  1 .  

SO, WHAT'S WRONG WITH EMPIRICAL DISTRIBUTIONS? 

On t h e  f a c e  of i t ,  examples such  a s  t h o s e  j u s t  mentioned en- 
courage  one t o  t h e  view t h a t  t h e  d i s t r i b u t i o n s  do  indeed  
i n c l u d e  a  g r e a t  d e a l  of i n f o r m a t i o n  beyond t h e  means, and 
t h a t  it i s  e s s e n t i a l  f o r  t h e o r e t i c i a n s  t o  d e v e l o p  models  
adequa te  t o  account  f o r  t h e  response- t ime d i s t r i b u t i o n s ,  a s  
R a t c l i f f  h a s  done.  And l e t  m e  make c l e a r  t h a t  I f i r m l y  b e l i e v e  
t h i s  t o  b e  t r u e .  N e v e r t h e l e s s ,  I f e a r  t h a t  t h e r e  may be  
s e r i o u s  problems t h a t  have n o t  been  f u l l y  c o n f r o n t e d .  C e r t a i n  
d i f f i c u l t i e s  have been d i s c u s s e d  r a t h e r  f u l l y  i n  t h e  l i t e r a -  
t u r e  on memory s e a r c h ,  b u t  o t h e r s  t h a t  may be  a t  l e a s t  a s  
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H i s tog rams  of  r e s p o n s e  t i m e  d i s t r i b u t i o n s  from a  memory s e a r c h  
e x p e r i m e n t  u s i n g  t h r e e  s i z e s  f o r  t h e  memory se t .  The d o t s  a r e  
t h e o r e t i c a l  p r e d i c t i o n s  from R a t c l i f f ' s  ( 1  978) d i f f u s i o n  model.  
T h i s  i s  F i g u r e  15  of  R a t c l i f f  ( 1 9 7 8 ) ;  r e p r i n t e d  by p e r m i s s i o n .  
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severe  have rece ived  f a r  l e s s  a t t e n t i o n  i n  t h a t  l i t e r a t u r e .  
Among t h e  f a m i l i a r  c r i t i c i s m s ,  two a r e  probably b e s t  known. 

One i s  t h e  f a c t  t h a t  f u l l  knowledge of t h e  d i s t r i b u t i o n  from 
one exper imenta l  paradigm does n o t  uniquely  i m p l i c a t e  t h e  
p rocess  t h a t  gave r i s e  t o  it. T h i s  p o s s i b i l i t y  was perhaps  
f i r s t  remarked on by C h r i s t i e  and Luce ( 1  956) , b u t  t h e  f u l l  
development of t h e  problem i s  due t o  J.  Townsend ( f o r  a  
summary of t h e  r e s u l t s ,  s e e  h i s  book wi th  Ashby S t o c h a s t i c  
Modeling of Elementary Psychologica l  Processes  ( 1  983) o r  
Chapter  12 of my book (Luce ( 1 9 8 5 ) ) .  These n e g a t i v e  r e s u l t s  
do  n o t ,  however, l e s s e n  t h e  v a l u e  of d i s t r i b u t i o n s  i n  se- 
l e c t i n g  t h e  b e t t e r  of two somewhat s p e c i f i c  models o r  even 
f o r  f i r m l y  r e j e c t i n g  a  p a r t i c u l a r  model. 

The o t h e r  major c r i t i c i s m  about t h e  u s e  of response  t i m e s ,  
even mean t i m e s ,  i s  t h e  f a c t  t h a t  t h e r e  i s  some s o r t  of t r a d e -  
o f f  between speed and accuracy,  and i n  experiments where 
s e v e r a l  d i f f e r e n t  c o n d i t i o n s  a r e  run i n  blocked t r i a l s ,  t h e  
exper imenter  i s  i n  danger of b e i n g m i s l e d  by j u s t  looking 
a t  response  t imes .  I d o  n o t  have space  t o  go i n t o  a l l  of t h e  
i s s u e s  invo lved ,  b u t  I b r i n g  it up because I s h a l l  be con- 
cerned l a t e r  about ano the r  a s p e c t  of t h e  speed-accuracy 
t r a d e o f f  problem. 

I t a k e  up a  t h i r d  concern t h a t ,  d e s p i t e  t h e  f a c t  it has  
a t t r a c t e d  r a t h e r  l e s s  a t t e n t i o n  than  t h e  o t h e r  two, I s u s p e c t  
i s  t h e  most s e v e r e  of t h e  d i f f i c u l t i e s .  I t  i s  t h e  p o s s i b i l i t y  
t h a t  we cannot e s t i m a t e  t h e  response  t ime d i s t r i b u t i o n  because 
t h e r e  i s n ' t  one! Ra the r ,  t h e r e  a r e  many and what we r e p o r t  
a s  an e s t i m a t e  of a  d i s t r i b u t i o n  r e a l l y  i s  an e s t i m a t e  of a  
p r o b a b i l i t y  mixture  of many d i s t r i b u t i o n s .  There a r e  a t  l e a s t  
two, p o s s i b l y  r e l a t e d ,  sources  t o  t h e  mixture :  s e q u e n t i a l  
e f f e c t s  and l o c a l  speed-accurary t r a d e o f f s .  Le t  me d e s c r i b e  
what w e  know about t h e s e  problems. 

SEQUENTIAL EFFECTS 

To my knowledge, no one has  r e a l l y  looked f o r  and s t u d i e s  
s e q u e n t i a l  e f f e c t s  i n  memory s e a r c h  d e s i g n s .  By c o n t r a s t ,  t hey  
form a  r e l a t i v e l y  major ,  i f  s t i l l  i l l - u n d e r s t o o d ,  t o p i c  i n  
s t u d i e s  of a b s o l u t e  i d e n t i f i c a t i o n .  Such s t u d i e s  a r e  more 
psychophysica l  than  c o g n i t i v e  i n  o r i g i n .  I n  t h e  out-and-out 
psychophysical  l i t e r a t u r e  on both a b s o l u t e  i d e n t i f i c a t i o n  and 
t h e  c l o s e l y  r e l a t e d  magnitude e s t i m a t i o n ,  c a r e f u l  a t t e n t i o n  
has  been given t o  s e q u e n t i a l  e f f e c t s .  These a r e  observed by 
p a r t i t i o n i n g  t h e  responses  t o  a  g iven  s t imulus  according t o  
t h e  s t imulus-response  h i s t o r i e s  l ead ing  up t o  t r i a l s  on which 
t h a t  s t imulus  was p resen ted .  Whenever t h i s  has  been done,  
s i z a b l e  e f f e c t s  have been found. For example, i n  magnitude 
e s t i m a t i o n  we may p l o t  t h e  c o r r e l a t i o n  between two s u c c e s s i v e  
r e sponses  a s  a  f u n c t i o n  of s i g n a l  s e p a r a t i o n  on t h e  correspon- 
d ing  t r i a l s ,  and t y p i c a l  r e s u l t s  from B a i r d ,  Green,  and Luce 
(1980) f o r  e s t i m a t e s  of a r e a  and loudness  a r e  shown i n  
F igures  2  and 3. Other ways of s tudy ing  t h e  e f f e c t  can be 
found i n  t h e  work of G .  Lockhead and h i s  c o l l e g u e s  ( s e e  Lock- 
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on t h e s e  two t r i a l s .  This i s  F i g u r e  1 0  of B a i r d ,  Green,  and 
Luce ( 1 9 8 0 ) ;  r e p r i n t e d  by pe rmis s ion .  
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head (1 984) f o r  a  summary and t h e  r e l e v a n t  r e f e r e n c e s )  . 
More d i r e c t l y  r e l e v a n t ,  of c o u r s e ,  a r e  r e s p o n s e  t ime  s t u d i e s .  
A number of  t h e s e  a r e  d i s c u s s e d  by Kirby  (1980) .  Probably  
t h e  most  v i s u a l l y  c l e a r  d e m o n s t r a t i o n s  a r e  t h o s e  of  mean 
r e s p o n s e  t i m e s  a s  a  f u n c t i o n  of p r e v i o u s  h i s t o r i e s ,  a s  r e -  
p o r t e d  by Laming (1  968) , Falmagne, Cohen and Dwivedi (1 975) , 
and Remington (1969) .  For  example,  F i g u r e  4 shows t h e  mean 
r e s p o n s e  t ime  t o  one s i g n a l  of a  two-s t imulus  a b s o l u t e  
i d e n t i f i c a t i o n  exper iment  when t h e  d a t a  a r e  p a r t i t i o n e d  
acco rd ing  t o  t h e  p r e v i o u s  s t i m u l u s  h i s t o r y  ( b u t  w i t h  t h e  
p r e v i o u s  r e s p o n s e s  i g n o r e d ) .  Note t h a t  a  d i f f e r e n c e  of 35 msec 
is  found when h i s t o r i e s  of l e n g t h  f o u r  a r e  t a k e n  i n t o  accoun t ;  
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A  

F i g u r e  4 

Mean r e sponse  t i m e s  t o  a  p a r t i c u l a r  s i g n a l ,  denoted  A ,  i n  a  
two-s t imulus ,  a b s o l u t e  i d e n t i f i c a t i o n  exper iment .  The d a t a  a r e  
p r e s e n t e d  f o r  s e v e r a l  d i f f e r e n t  p a r t i t i o n s  of t h e  s t i m u l u s  
h i s t o r y .  For example,  t h e  e n t r y  BBA means t h a t  i t  i s  t h e  mean 
d a t a  f o r  a l l  t r i a l s  on which A occu r red  and t h e  o t h e r  s i g n a l  
o c c u r r e d  on t h e  two p receed ing  t r i a l s .  T h i s  i s  F i g u r e  2 of 
Remington ( 1 9 6 9 ) ;  r e p r i n t e d  by pe rmis s ion .  
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The main p o i n t  t h a t  I wish  t o  g e t  a c r o s s  i s  t h a t  b o t h  i n  
a b s o l u t e  i d e n t i f i c a t i o n  and t h e  c l o s e l y  r e l a t e d  magnitude 
e s t i m a t i o n  s t u d i e s ,  t h e r e  a r e  pronounced s e q u e n t i a l  e f f e c t s .  
T h a t  f a c t  i m p l i e s  t h a t  t h e  observed  d i s t r i b u t i o n s  a r e ,  
n e c e s s a r i l y ,  m i x t u r e s  of  d i s t r i b u t i o n s  and s o  a r e  p o t e n t i a l l y  
mi s l ead ing .  For  example,  it i s  q u i t e  p o s s i b l e  f o r  t h e  v a r i a n c e  
of  each  i n d i c i d u a l  d i s t r i b u t i o n  t o  be  s m a l l e r  t h a n  t h e  o v e r a l l  
e s t i m a t e d  v a r i a n c e .  And c e r t a i n l y  t h e  shape  of  t h e  m i x t u r e  
d i s t r i b u t i o n  need n o t  have much r e l a t i o n  t o  t h e  shapes  of  t h e  
component d i s t r i b u t i o n s .  The q u e s t i o n  we f a c e  i s  t o  u n d e r s t a n d  
what i s  c a u s i n g  t h e s e  e f f e c t s  and e i t h e r  t o  model them o r  t o  
p e r f e c t  e x p e r i m e n t a l  d e s i g n s  i n  which t h e  e f f e c t s  d i a p p e a r .  
From a  t h e o r i s t ' s  p o i n t  of v iew,  p robab ly  t h e  l a t t e r  i s  p re -  
f e r a b l e ,  i f  p o s s i b l e ,  s i n c e  t r y i n g  t o  model t h e  phenomenon 
i s  bound t o  c r e a t e  a n a l y t i c a l  p roblems,  a s  i s  e v i d e n t  i n  t h e  
models s o  f a r  proposed .  However, a s  y e t ,  no e x p e r i m e n t a l  pro-  
cedu re  h a s  been proposed  f o r  a b s o l u t e  i d e n t i f i c a t i o n  t h a t  
a v o i d s  s e q u e n t i a l  e f f e c t s .  Two a t t e m p t s  t o  model s e q u e n t i a l  
e f f e c t s  i n  r e s p o n s e  t i m e s  have been p u b l i s h e d  a s  w e l l  a s  t h r e e  
o t h e r s  t h a t  i g n o r e  t h e  t i m e s  ( t h e  l a t t e r  r e f e r e n c e s  a r e  Luce ,  
B a i r s ,  Green and Smith (1 980) , Mar l e y  and Cook (1 984) , 
Treisman ( 1 9 8 5 ) ;  Treisman and Wil l iams ( 1 9 8 4 ) ) .  One r e sponse -  
t ime  model ,  due t o  Falmagne e t  a l .  ( 1 9 7 5 ) ,  i s  Markovian w i t h  
i n t e r n a l  s t a t e s  t h a t  co r r e spond  t o  two d e g r e e s  of  c e r t a i n t y  
abou t  t h e  s t i m u l u s .  I n  t h e  one c a s e  where t h e y  f i t  t h e  model 
t o  a  s u b j e c t ' s  d a t a ,  t h e  f i t  was e x c e l l e n t ,  b u t  it h a s  neve r  
been e x t e n s i v e l y  t e s t e d ,  i n  p a r t  because  it i s  complex. The 
o t h e r ,  due  t o  Laming ( ( 1 9 6 8 1 ,  ( 1 9 7 8 a ) ,  ( 1 9 7 9 b ) )  assumes t h a t  
a  d i s c r e t e  random walk model a p p l i e s ,  b u t  t h a t  t h e  s u b j e c t  
c o n t r o l s  when i n f o r m a t i o n  accumula t ion  b e g i n s .  I f  t h a t  s t a r t s  
p r i o r  t o  a c t u a l  s i g n a l  o n s e t ,  t h e n  t h e  i n i t i a l  " i n f o r m a t i o n "  
accumulated i s  from a  n o i s e  s o u r c e  and s o ,  i n  e f f e c t ,  it 
r e n d e r s  t h e  s t a r t i n g  p o i n t  of  t h e  a c t u a l  accumula t ion  a  random 
v a r i a b l e .  The r e s u l t  i s  t h a t  e r r o r s  a r e  more l i k e l y  and 
r e s p o n s e s  f a s t e r .  Q u a l i t a t i v e l y ,  t h i s  model e x h i b i t s  some 
f e a t u r e s  of t h e  d a t a  t h a t  a r e  o t h e r w i s e  d i f f i c u l t  t o  under-  
s t a n d .  

A l l  of t h e s e  f i n d i n g s  p e r t a i n  t o  i d e n t i f i c a t i o n  paradigms,  
and s o  t h e y  a r e  n o t  d i r e c t l y  r e l e v a n t  t o  s e a r c h  d e s i g n s .  How- 
e v e r ,  it seems t o  me t h a t  it i s  incumbent on t h o s e  u s i n g  d i s -  
t r i b u t i o n a l  i n f o r m a t i o n  from s e a r c h  d e s i g n s  t o  demons t r a t e  
e m p i r i c a l l y  t h a t  t h e r e  a r e  no s e q u e n t i a l  e f f e c t s .  To my 
knowledge, no r e l e v a n t  d a t a  e x i s t .  T h a t  i s  a  b i t  s u r p r i s i n g .  
I t  p robab ly  i s  due i n  p a r t  t o  u n c e r t a i n t y  abou t  what a t  l ook  
f o r .  I n  many s e a r c h  d e s i g n s ,  e a c h  t r i a l  u s e s  a  new s e t  of 
s t i m u l i  a s  t h e  memory s e t ,  and s o  t h e r e  i s  n o t h i n g  a s  s imp le  
a s  r e p e a t e d  s t i m u l i .  We do n o t  r e a l l y  know i f  a c t u a l  s t i m u l u s  
r e p e t i t i o n  i s  a  p r e r e q u i s i t e  f o r  s e q u e n t i a l  e f f e c t s .  Other  
p o s s i b i l i t i e s  seem j u s t  a s  l i k e l y .  For  example,  t r i a l s  can  be  
c l a s s e d  acco rd ing  t o  whether  o r  n o t  t h e  t a r g e t  s t i m u l u s  i s  
o r  n o t  i n  t h e  memory s e t ,  and s o  d a t a  can  be  p a r t i t i o n e d  
a c c o r d i n g  t o  h i s t o r i e s  i n  t e rms  of what was t h e  a p p r o p r i a t e  
r e s p o n s e .  I t  may be t h a t  r e p e t i t i o n  of a  t r i a l  t y p e  r e s u l t s  
i n  f a s t e r  r e spond ing  t o  a n o t h e r  o c c u r r e n c e  of t h a t  t y p e  and 
s lower  t o  t h e  o t h e r  t y p e .  We s imply  do  n o t  know. 
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I t u r n  now t o  t h e  second s o u r c e  of d i f f i c u l t y  w i t h  e m p i r i c a l  
d i s t r i b u t i o n s .  

LOCAL SPEED-ACCURACY TRADEOFFS 

Usua l ly  when a  speed-accuracy t r a d e o f f  i s  ment ioned ,  i t  r e f e r s  
t o  t h e  f a c t  t h a t  a s  t h e  e x p e r i m e n t a l  c o n d i t i o n s  a r e  changed,  
t h e  s u b j e c t  may make a d j u s t m e n t s  i n  t h e  v a r i a b l e s  under  h i s  
c o n t r o l  a s  s o  t o  a l t e r  t h e  mix between speed  and e r r o r s .  But  
t h e r e  i s  a n o t h e r  p o s s i b i l i t y ,  namely, t h a t  w i t h i n  a  s i n g l e  
e x p e r i m e n t a l  c o n d i t i o n ,  t h e  s u b j e c t  may from t ime  t o  t ime  
make a d j u s t m e n t s  i n  t h e  speed-accuracy  t r a d e o f f .  I am aware 
of  on ly  one t y p e  of s t u d y  i n  which t h i s  h a s  been demons t r a t ed ,  
namely, t h o s e  w i t h  such  s e v e r e  t ime p r e s s u r e  t h a t  t h e  s u b j e c t  
i s  d r i v e n  t o  f a s t  g u e s s e s ,  i . e . ,  on some t r i a l s  t h o  r e s p o n s e  
i s  made t o  s i g n a l  o n s e t ,  a s  i n  s i m p l e  r e a c t i o n  t i m e ,  and t h e  
e r r o r  p a t t e r n  conform t o  change g u e s s i n g .  Swensson (1972) and 
Swensson and Edwards (1971) were a b l e  t o  p a r t i t i o n  t h e i r  d a t a  
i n t o  r u n s  of f a s t  g u e s s e s  i n t e r l e a v e d  w i t h  r u n s  of cons ide rab -  
l y  s lower  t r i a l s  e x h i b i t i n g  much more a c c u r a t e  judgments. 
T h i s  i s  shown i n  F i g u r e  5. Whether something comparable 
happens under  l e s s  t ime  p r e s s u r e ,  s o  t h a t  t h e  s u b j e c t  s h i f t s  
d u r i n g  a n  e x p e r i m e n t a l  r u n  t o  v a r i o u s  p l a c e s  on t h e  speed- 
a c c u r a c y  t r a d e o f f  f u n c t i o n  o r  r e g i o n  ( s e e  P i k e  and D a l g l e i s h  
( 1 9 8 2 ) ,  Weatherburn ( 1 9 6 8 ) ,  and Weatherburn and Grayson 
(1 972) ) , h a s  n o t  been s y s t e m a t i c a l l y  i n v e s t i g a t e d .  One hopes  
t h a t  it does  n o t  o c c u r ,  b u t  I am n o t  v e r y  o p t i m i s t i c .  

The p o s s i b i l i t y  of l o c a l  changes a long  t h e  speed-accuracy  
t r a d e o f f  r a i s e s  t h e  q u e s t i o n  whether  t h e  s e q u e n t i a l  e f f e c t s  
a r e  a c t u a l l y  m a n i f e s t a t i o n s  of  such  l o c a l  changes ,  i n  which 
c a s e  t h e r e  would be j u s t  one t h i n g  t o  be  concerned about .  
Although some s e q u e n t i a l  e f f e c t s  may a r i s e  i n  t h i s  f a s h i o n ,  
it i s  d o u b t f u l  i f  it i s  t h e  s o l e  s o u r c e .  Laming (1979a)  
examined t h e  behav io r  of s u b j e c t s  i n  a b s o l u t e  i d e n t i f i c a t i o n  
on t h e  t r i a l s  f o l l o w i n g  an e r r o r .  He found t h a t  mean r e sponse  
t i m e s  o f t e n  r ecove red  t o  t h e i r  ave rage  v a l u e  a f t e r  a  s i n g l e  
t r i a l  whereas e r r o r s  were s t i l l  n o t  comple t e ly  r ecove red  a f t e r  
a  l a g  of f i v e  t r i a l s .  

Once a g a i n ,  what we know h e r e  conce rns  i d e n t i f i c a t i o n  pa ra -  
digms,  n o t  s e a r c h  ones .  And s i n c e  most s e a r c h  s t u d i e s  a t t e m p t  
t o  keep t h e  e r r o r  r a t e  v e r y  low, it is  u s u a l l y  assumed t h a t  
speed-accuracy  t r a d e o f f s  a r e  n o t  a t  i s s u e .  I n  f a c t ,  t h i s  
assumpt ion  i s  h i g h l y  s u s p e c t ,  and e s p e c i a l l y  s o  when we a r e  
d e a l i n g  w i t h  d i s t r i b u t i o n s .  The problem i s  t h a t  many speed- 
accu racy  f u n c t i o n s  have a  s t e e p  d e r i v a t i v e  when t h e  e r r o r  
r a t e  i s  low, s o  r e l a t i v e l y  s m a l l  changes i n  t h a t  r a t e  
co r r e spond  t o  q u i t e  s u b s t a n t i a l  s h i f t s  i n  t h e  r e sponse  t ime  
d i s t r i b u t i o n .  Thus ,  i f  d u r i n g  an  e x p e r i m e n t a l  run  t h e  s u b j e c t  
a d j u s t s  h i s  o r  h e r  l o c a t i o n  on t h e  speed-accuracy  cu rve  s o  a s  
t o  m a i n t a i n  an  o v e r a l l  p r e s c r i b e d  e r r o r  r a t e ,  t h i s  w i l l  be  
r e f l e c t e d  i n  i n c r e a s e d  a p p a r e n t  v a r i a b i l i t y  i n  t h e  r e sponse  
t ime  d i s t r i b u t i o n .  
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F i g u r e  5 

Data ove r  t r i a l s  from s i x  s u b j e c t s  i n  an a b s o l u t e  i d e n t i f i -  
c a t i o n  exper iment  r u n  under  t ime  p r e s s u r e .  The t r i a l s  were 
p a r t i t i o n e d ,  acco rd ing  t o  two d i f f e r e n t  c r i t e r i a ,  i n t o  respon-  
s e s  t h a t  a r e  b e l i e v e d  t o  be  preprogrammed ( o r  f a s t  g u e s s e s )  
and t h o s e  i n  which t h e  s u b j e c t  a t t e m p t s  t o  i d e n t i f y  t h e  
s i g n a l .  Note t h a t  t h e  preprogrammed t r i a l s  a r e  app rox ima te ly  
a t  chance  performance and a t  a  speed  normal ly  found f o r  s i m p l e  
r e a c t i o n  t i m e s ;  t h e  o t h e r  t y p e  h a s  an e r r o r  r a t e  of abou t  
5 t o  10 % and t h e  mean t ime i s  abou t  200 msec s lower .  T h i s  i s  
F i g u r e  2  of Swensson (1972) ;  r e p r i n t e d  by p e r m i s s i o n .  
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CONCLUSION 

My c a u t i o n  i s  a  simple one. S e q u e n t i a l  e f f e c t s  and l o c a l  speed- 
accuracy t r a d e o f f s  a r e  u b i q u i t o u s  and s i z a b l e  i n  i d e n t i f i c a t i o n  
paradigms,  and wi thou t  evidence  t o  t h e  c o n t r a r y  we must assume 
they  e x i s t  i n  memory s e a r c h  d e s i g n s ,  even when o v e r a l l  accuracy 
r a t e s  a r e  he ld  below 5 % .  I f  such e f f e c t s  do  e x i s t ,  and 
c e r t a i n l y  t h i s  should  be s t u d i e d  e m p i r i c a l l y ,  then e s t i m a t e s  
of  o v e r a l l  response  t ime d i s t r i b u t i o n s  a r e  bound t o  be  m i s -  
l e a d i n g ,  and s o  a t t empts  t o  e v a l u a t e  models i n  terms of them 
must be t r e a t e d  wi th  a  degree  of skep t i c i sm.  I do n o t  mean 
t h i s  a s  an argument a g a i n s t  u s i n g  d i s t r i b u t i o n s  t o  e v a l u a t e  
models, which I b e l i e v e  i s  e s s e n t i a l ,  b u t  a s  a  prood both t o  
e x p e r i m e n t a l i s t s  and t o  t h e o r i s t s .  The former should determine  
i f  such e f f e c t s  e x i s t  and,  i f  s o ,  t r y  t o  d e v i s e  procedures  t o  
e l i m i n a t e  them. The l a t t e r  should assume t h e s e  e f f e c t s  w i l l  be 
found and t h a t  e x p e r i m e n t a l i s t s  w i l l  be unable  t o  e l i m i n a t e  
them ( p o s s i b l y  because they  a r e  deep ly  i ~ ~ b e d d e d  i n  t h e  s e a r c h  
p r o c e s s ) ,  and s o  t h e o r i s t s  should a t t empt  t o  i n c o r p o r a t e  them 
i n t o  t h e  models. I a m  aware t h a t  t h i s  i s  n o t  easy  t o  do ,  i n  
l a r g e  p a r t  because t h e  number of f r e e  parameters  t ends  t o  
p r o f i l e r a t e ,  a  problem t h a t  i s  always g e t t i n g  o u t  of hand when 
we a t t empt  t o  model even only  moderately complex p rocesses .  
But t o  a c t  a s  i f  t r i a l - b y - t r i a l  changes a r e  n o t  t h e r e  i s ,  I 
am a f r a i d ,  o v e r l y  o p t i m i s t i c  and p o t e n t i a l l y  q u i t e  mis leading.  
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