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Introduction

Summary

References

Participants predicted upcoming events along multiple timescales 
with comparable accuracy, but were slower for further rooms.

Representations of Flexible Multi-Step Predictions

• Individuals can accurately make flexible predictions at a range of 
timescales, but are slower for further predictions. 


• Flexible, context-dependent predictions one step into the future are 
represented in visual cortex. 


• Evidence for general map reactivation in hippocampus during 
anticipation facilitates reaction times for further predictions. 


• Future analyses will investigate predictions for further steps into the 
future along the cortical hierarchy. 

Day 2

Day 1

N = 32

Prediction Task: 64 trials

Localizer Task: 64 trials

Prediction at Multiple Timescales

Novel Trial

1-5 rooms ahead, 
3 s

Novel Trial

Blank Period, 
5-9 s

Prediction (All maps and paths)

In the hippocampus, more similar activity patterns for the same map 
compared to the different map predicted more similar reaction times 
with further steps into the future. 

Accuracy

Map Structure
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Reaction Time

Which comes 
first?

Novel Trial Novel Trial

green

r(Cued Path) - r(Uncued Path)

***

*** p < 0.001
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Neuroimaging Analyses

Localizer

Hippocampal Representations Predict Behavior

~

Visual cortex predictions 1 step into the future were greater on the 
cued compared to the uncued path. vmPFC showed a numeric trend 
toward representing 2 step predictions, but was not significant. Error 
bars represent SEM. 

*

~ p = 0.096

*

r(Same Map) - r(Different Map)

Novel Trial

3D Room 
Panorama, 4 s

Novel Trial

Blank Period, 
5 s

1 s

Question 1: How do we generate predictions 
at multiple timescales in overlapping 
environments?

Cued  Path 
(2 steps)

Uncued  Path 
(2 steps)

Uncued  Path 
(1 step)

Same Map

Same Map

Different Map

Different Map

Experimental Design

Question 2: How do neural representations 
of overlapping environments effect flexible 
predictions?

Memory for the past serves a 
prospective function: to predict 
future events1.


Predictions can be made at multiple 
timescales2,3,4.

* p < 0.05

* p < 0.05


