
 

 

 Transitive inference learning task (hiding hierarchy) benefits from Sleep
1,2

 and 

Targeted Memory Reactivation (TMR) in Slow Oscillations (SO). 

 Stimulating in the up-state of the SO reports overnight benefits com-

pared with control (non-cued) and down-state stimulation
3,4

. 

 Down-state stimulation needs more time to help memory consolidation. Bene-

fits appeared in the 2-weeks follow-up session.  

 Inference learning displayed greater benefits for larger-distanced items 

within the hierarchy, only when stimulated in the up-state.  
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 20 participants (17 completed the follow-up) 
 2 hierarchies stimulated overnight + 1 control  
 TMR in the up and down stages of the slow waves  
 Statistics (trial level): 
1. Repeated measures Anova 
Bet ween subjects: condition (up/down/non-cued) 

Within subjects: session  

     - evening/morning/2-weeks (premise pairs) 

     - morning/2-weeks (inference pairs) 

2. One sample t-test (statistically significantly  

different from chance (0.5)) 
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A) Example of one of the 3 implicit 

hierarchies presented to the partici-

pants. 

Premises pairs 
Inference pairs 

(morning only) 

Inference pairs  

(change across sessions) 

No significant differences  

between hierarchies within 

 sessions or overnight effect. 

Distance 1 

Distance 2 

B)  Inference pairs separated by 1 

element (B-D, C-E) or two (B-E).  

B) 

A) 

 

 Down-state stimulation reduces 

accuracy on inference pairs but 

not on the premises pairs.  

 Down-state accuracy 

increased 

 after two weeks. 

SUMMARY 

 

 Up-state stimulation benefits ac-

curacy in the inference pairs 

  After two weeks, the accuracy 

for all conditions is equivalent. 

Accuracy Up-stage:  

distance 2> distance 1 (both sessions) 

2-weeks> morning  (both distances) 

Vertical lines represent 95% C.I. ,*<0.05, **<0.01  

Inference pairs  

By distance (BD-CE vs BE) 

  Accuracy  Non-cued does not 

change across sessions or distances  

Premises pairs’ accuracy 

drops significantly after two 

weeks for all hierarchies 

2. Methods 1. Experimental procedures 

3. Results 

 Vertical lines represent 95% C.I.  


