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Detail Retrieval

What color was the couch? What color was the couch?
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3   Gray


4   100% Unsure
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False Memory:
Time x Inference: p = 0.025

RTs:
Inference > Direct: p < 0.001
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r = -0.21 p = 0.27
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False Memory Scores After Successful Inference

r = 0.39 p = 0.035

False Memory Scores After Successful Inference
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A) B) Relationship Between Successful Inference RT Differences 
and False Memory Scores After Successful Inference 

Relationship Between Successful Inference RT Differences 
and False Memory Scores Before Successful Inference 

Overall True Memory > False Memory > Foil Memory > Unsure Memory
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Bilateral Anterior Hippocampus L. ITG Posterior mPFC
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2) Reinstatement of overlapping, yet incorrect contextual information 
greater after successful compared to unsuccessful inference in anterior 
hippocampus, posterior mPFC & ‘content-reinstatement’ region (L. ITG)

3) Reinstatement of overlapping, yet incorrect contextual 
information in anterior hippocampus correlates with 
reinstatement in ‘content-reinstatement’ region (L. ITG)

-0.04
-0.02

0
0.02
0.04
0.06
0.08

0.1
0.12
0.14
0.16
0.18

Before Inference After Inference

rh
ip

 x
 it

g 
co

up
lin

g

Successful Inference

Unsuccessful Inference

x = -50

x = -20
r hip x itg coupling 

A) Relationship Between Pattern Similarity Scores 
in Anterior Hippocampus and L. ITG
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Background
• Flexible retrieval mechanisms may support both successful 

inference and subsequent false memories for contextual details 
(Carpenter & Schacter 2017)

• MTL (specifically anterior hippocampus) and prefrontal regions 
(posterior mPFC & IFG) support successful inference decisions 
(Zeithamova & Preston, 2010)

• After learning partially overlapping ‘AB’ and ‘BC’ associations, 
neural patterns of the non-overlapping items (i.e.,  ‘A’ and ‘C) 
become more similar to one another in anterior hippocampus and 
posterior mPFC (Schlichting, Mumford & Preston, 2015)

• Retrieval may involve the reinstatement of encoding-related patterns 
in the hippocampus and other content-specific cortical regions (for 
review see Xue, 2018)
- Such reinstatement tracks various aspects of participants’ 

memories from free-recall of event details to ratings of 
recognition memory confidence (Oedekoven, Keidel, Berens & Bird, 
2017; Ritchey, Wing, LaBar & Cabeza, 2013)

Current Study
• Utilized a representational similarity analysis (RSA) to assess how 

flexible retrieval mechanisms that support successful inference 
affect neural representations of the original event contexts

• Targeted the item-specific reinstatement of the contextual 
information we hypothesize is being mistakenly retrieved and bound 
to the overlapping, yet incorrect event resulting in false memories

• RSA conducted within three regions of interest (ROIs): anterior 
hippocampus, posterior mPFC (i.e., flexible retrieval/associative 
inference regions; Schlichting et al., 2015) and a ‘content-reinstatement’ 
region, L. ITG (e.g., object information/objects in context – the color 
of the couch, for review see Bar, 2004)

Hypotheses:
• Greater evidence for the reinstatement of overlapping, yet incorrect 

contextual details after successful relative to unsuccessful inference 
in the anterior hippocampus, posterior mPFC and L. ITG

• Reinstatement of the overlapping, yet incorrect contextual details in 
‘content-reinstatement’ region should track participants’ false 
memory scores 
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1) Univariate Correct Inference > Incorrect Inference 
results  revealed anterior hippocampus, posterior 
mPFC & L. IFG (p < .005, k = 21, corrected to p < .05)  

4) Univariate hippocampal effects correlate with reinstatement effects in 
content-reinstatement region (L. ITG) and such reinstatement effects 
correlate with behavioral false memory scores
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Discussion
• Current results provide evidence linking hippocampally-dependent 

flexible retrieval and cross-episode binding mechanisms that 
support successful inference to:
1) The reinstatement of contextual information from the 

overlapping, yet incorrect event 
2) The misattribution of such reinstated contextual information 

to the overlapping, yet incorrect event

• Following successful inference, the neural representations of the 
partially overlapping, yet distinct events become more similar to 
one another in the anterior hippocampus, posterior mPFC and 
‘content-reinstatement’ regions (L. ITG)

• Such results are in line with the constructive episodic simulation 
hypothesis and provide neuroimaging evidence linking flexible 
retrieval and recombination processes that support an adaptive 
function (i.e., associative inference) to subsequent memory errors
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Behavioral Effects 

During Detail Retrieval

a: 0.01 (0.006) b: 8.06 (2.83)
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5) Mediation analysis revealed a significant indirect effect of 
anterior hippocampal activity during directly learned/ 
inference test on behavioral false memory scores via 
reinstatement in content-reinstatement region (L. ITG)
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