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INTRODUCTION

METHODS

RESULTS

CONCLUSIONS

We found behavioral and heart-rate based signatures 
of confidence-based Pavlovian conditioning.
• But no HR differentiation between CS+ and CS-.

Overall, our findings suggest that the experience of confidence 
serves as an unconditioned stimulus akin to external reward.
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Unconditioned Stimuli (US): 
confidence in a perceptual task

Conditioned Stimuli (CS):  
neutral sounds 
(1sec melody sequences)

high confidence   =  CS+ and US+ 
low confidence    =  CS− and US−

pairing with

                
          

    

              
         

    
          

     
          

 

              
          

   

   

   

   

  
  

 

   

  

    
     

   
     

                 

               
         

             
          

   

   

    

    
     

   
     

                              

DESIGN

RDK: random dot kinematogram

        

          

                  

  
     

      

              

                         

            

        

  

  

        

   

      

   

                   

   

        
  

    

        

  

  

                

                        

   
     

      
     
     

       

       

       

TRIAL

2. Heart Rate
No interaction between phase and condition was found,
but a main effect of phase: larger event-related response to CS after acquisition (p < .05, 1.5-3s window). 

1. Behavior
Clear signature of Pavlovian conditioning 
in evaluative ratings.

Funded by

Limitations 

• No neutral baseline → cannot isolate 
CS+ appetitive vs. CS− aversive contributions

• Performance-confidence confound → manipulation precludes 
dissociation of performance from confidence effects

Research question: Can confidence be used as an unconditioned stimulus in a Pavlovian conditioning paradigm?

Background: Behavioral and neuroimaging studies suggest that confidence could represent an internally-generated 
reinforcement learning signal in the absence of external feedback.

Hypotheses: H1. Behavioral signature of conditioning: 
         Increase in subjective ratings for CS+ relative to CS−
         Ratings ΔCS+   >   ΔCS−

H2. Physiological signature of conditioning:
         Heart rate increases more for CS+ relative to CS−
         ΔHRCS+   >   ΔHRCS-

• Event-related heart rate analysis 
relative to stimulus onset

• Comparing changes in heart rate for 
CS+ vs. CS− across pre- and post-acquisition

NeuroKit2: nk.signal_filter, nk.ecg_peaks
     Systole: Editor, heart_rate, to_epochs

 HEART RATE correlates
of confidence-based conditioning:

*
* *

*

* p < 0.05
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