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objects appear in distinct, separate sequences
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shape and event assignments fully counterbalanced

Session 2: Subjects view 
isolated events during 
fMRI while recalling 
predictive relations 

12.5% of trials

Which event is more 
likely to come
 next/before?

both equally

Prepare to see 
events about...

1.8 - 3.3 s1.5 s 1.2 s
6.5s

•  Session 2 is 3-9 days after session 1
•  Events are in randomized order, blocked by sequence   
   type
•  This allows us to estimate a neural response pattern to 
   each event (16 total)

Associative Coding signature: increased 
correlation between predictive/associated events (Sakai 
& Miyashita 1991; Higuchi & Miyashita 1996; Yakovlev et 
al 1998; Erickson & Desimone 1999; Messinger et al 
2001; Naya et al 2003)
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Stable preditive relations are an important part of long-term 
memory, but pose two challenges for neural representation.

Transformation of event representations 
along middle temporal gyrus

1. Predictive relations often hold between visually dissimilar 
events. How does the brain represent both predictive relations 
and visual similarity for the same events?

2. Relations are generalizable: objects which are not them-
selves associated, but which have similar relations, can be 
seen as similar. How are representations of individual relations 
cortically related to relational generalization?
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Session 1 : Subjects learn 
predictive relations
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Which event is more 
likely to come next?

both equally

8% of trials1.2s

450 events over 4 blocks

How does the brain represent
predictive relations, visual simi-
larity, and relational categories?

ROI posterior to anterior
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Visual similarity & predictive memory 
diverge in cortex

Individual peak 
shift between 
associative and 
perceptual:
t(35) = -3.13
 p = .004

Correlation 
across ROIs: 
r(37) = -0.54, 
p < 0.001

Correlation of voxelwise 
patterns within
subjects:
r(fisher) = 0.09, 
t(35) = 2.09,
p = .044 

Correlation across 
ROIs: 
r(37) = 0.74
p < .001
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searchlights 
performed on 
cortical sur-
face and cor-
rected for 
multiple com-
parisons using 
cluster size 
permutation at 
p < .05
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correlation difference between 
similar vs different events, across 
objects

correlation difference between 
predictive vs unrelated events, 
within objects
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Participants watch a continuous 
stream of dynamic events sur-
rounding a central object which 
is governed by a  specific transi-
tion structure defined by a 
markov chain
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•  Divergence in neural space between predictive memory and visual 
feature representations
•  Middle temporal gyrus may handle transition between visual feature &
 associative knowledge, including generalized relational categories


