
 RESULTS 
 

• Both classifiers performed video identification above chance (0.91) in a sustained 
manner throughout the task. 

 

 

 

 

 

 

 

 

• Ratings of memory vividness increased within the first few repetitions, and 
remained steadily high. 

• Classifier performance increased with vividness ratings, indicating a link between 
reactivation and subjective memory performance [F(1, 11) = 28.514, p < .001]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Vividness ratings correlated positively with activity at recall in the precuneus,       
the lingual gyrus and the occipital pole, but not in the hippocampus. 

• Lateral and midline cortical regions that are part of the default mode network 
correlated negatively with ratings. 

 

 

 

 

 

 

 

 

 

 

• Brain regions whose trial-by-trial level of activity at recall correlated positively 
with classifier performance included the right hippocampus.  
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• We also observed positive correlations between classifier performance and 
activity at recall in the precuneus, the SMA, the intraparietal sulcus, the 
lingual gyrus and the occipital pole. 

• Again, we observed negative correlations in core regions from the default 
mode network. 

 

 
 

 

  

 
 

 INTRODUCTION 
 
• When applied to functional MRI data, Multivoxel Pattern Analysis (MVPA)1 can 

determine whether stimuli are represented in brain activity by quantifying    
stimulus-specific patterns of neural activation.  
 

• With the current study, we assessed whether MVPA could be used as an objective 
measure of recollection, the elusive phenomenon by which one travels mentally 
back in time to re-experience past events.   
 

• Because recollection is a subjective experience, it is typically assessed via subjective 
reports. Here, we used MVPA to quantify neural reactivation, the similarity between 
stimulus-specific patterns of activity elicited both at perception and at retrieval.  
 

• We tested participants with an fMRI paradigm for which they repeatedly viewed and 
recalled a set of 11 audio-visual film clips selected for their diverse content2. 
 

• We trained an MVPA classifier to distinguish among videos from the set based on 
brain activity at perception, and we tested whether the classifier could identify 
retrieved videos based on brain activity at recall. 
 

• Then, we correlated trial-by-trial classifier performance with subjective memory 
vividness ratings, a well-accepted marker of recollection. 
 

• We also correlated classifier performance with univariate voxel-wise activity 
throughout the brain during recall to identify brain regions whose activity predicted 
specific reactivation. We predicted to observe positive correlations in brain regions 
known to be involved in recollection, such as the hippocampus and the inferior 
parietal lobule.  

 CONCLUSIONS 
 

• We trained a pattern classifier to successfully identify memories for videos based 
on brain activity patterns reactivated from perception. 

 

• We identified regions whose activity at recall correlated with trial-by-trial 
variation in classifier performance.  

 

• These regions included the right hippocampus, the inferior parietal lobule, and 
cortical regions involved in visual and spatial processing.  Our findings provide 
evidence that the hippocampus supports the reactivation of vivid memories, 
which is consistent with the Hippocampal Indexing theory4. 

 

• Deactivation in several regions from the default-mode network also predicted 
classification accuracy, in contrast with activity patterns typically observed during 
the retrieval of personal life events5. 

 

• Classification accuracy increased as a function of subjective ratings of memory 
performance, indicating a link between pattern reactivation and the experience 
of vivid recollection.  

 

• Although vividness ratings and pattern classification correlated with activity in 
similar sets of brain regions at recall, only classifier performance correlated with 
activity in the hippocampus. 

 METHODS 
  
                 
 

                 IN-SCAN TASK: 

• Participants (N = 18; 5 M/13 F) alternated between viewing and recalling 11 
short videos cued by a title. 

 

 

 

 

 

 
 

 
 

• Viewing and recall trials were intermixed pseudo-randomly, and each clip was                                              
viewed and recalled 21 times in total. 

• During recall, participants performed a “mental replay” of the cued video.                    
Then, they rated the vividness of their mental replay on a 1-4 scale. 
 

 

 

 

 

 

 
 

 

 

 

 

• We trained a classifier using Shrinkage Discriminant analysis3, a form of Linear 
Discriminant Analysis that relies on James-Stein type shrinkage estimators. 
 

• Two classifiers were trained to distinguish among videos within the stimulus set: 

• A Recall-Trained Classifier trained and tested on activity from recall trials.  

• A Cross-Trained Classifier trained on activity from perception trials, and tested 
on recall trials. 

 

 

 1Norman et al. (2006). Beyond mind reading: multi-voxel pattern analysis of fMRI data. Trends 
Cogni Sci, 10, 424-30. 

 2St-Laurent et al. (In Press). Memory reactivation in healthy aging: evidence of stimulus-
specific dedifferentiation. J Neurosci. 

 3Ahdesmäki & Strimmer. (2010). Feature selection in omics prediction problems using cat 
scores and false nondiscovery rate control. Annals of Applied Statistics, 4, 503-519. 

 4Teyler & Rudy. (2007). The hippocampal indexing theory and episodic memory: updating the 
index. Hippocampus, 17, 1158-69. 

 5Svoboda et al. (2006). The functional neuroanatomy of autobiographical memory: a meta-
analysis. Neuropsychologia, 44, 2189-2208.   

 

REFERENCES 

 ACKNOWLEDGEMENTS 
 

• This study was supported by a fellowship from the Katz Foundation, and by a grant 
from the Canadian Institute from Health Research (CIHR 106501).  

• The authors would like to thank Oles Chepesiuk, Sabrina Lemire-Rodger, and Ashley 
Bondad for their assistance, Brian Levine, Daniela Palombo and Signy Sheldon for 
helpful discussions, and all our participants for their time. 

 

t(17) > 3.97, p < .001 

Barack Obama 
[Obama’s voice] 

Owl Petting 
[Owl hooting] 

Ballet Jazz 
[Turkish singing] 

Woman Diving 
[A cappella singing] 

Man Crying 
[Sobs] 

Race Car 
[Engine sound] 

Coliseum 
[Für Elise - piano] 

Roller Coaster 
[Screams] 

Skateboarding Dog 
[Glass breaking] 

Meat Slicing 
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[Drum beat] 


