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1. Cognitive Control as Statistical Inference 
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1.2 Classic Models for Cognitive Control 

1.2.1 The Conflict Monitoring Model 
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1.2.2 The Dual Mechanisms of Control Model 
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1.2.3 Cognitive Control as Statistical Inference 
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1.3 Overview of Bayesian Methods 
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1.4 Bayesian Models for Cognitive Control 
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1.4.1 Bayesian Modeling of Speed-accuracy Trade-off  
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1.4.2 Bayesian Modeling of the Eriksen Flanker Task  
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1.4.3 Bayesian Modeling of Response Inhibition 
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1.5 Towards Modeling the Flexibility of Cognitive C ontrol 
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2. A Bayesian Model of Cognitive Control 
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2.1The structure of the Bayesian Model 
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2.2.1Time Courses of Model Variables in Simulating a Trial Sequence 
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2.2.2 Modeling Proportion Incongruency Induced Vola tility 
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2.2.3 Modeling Volatility Induced by the Frequency of Alternating 
Proportion Incongruency 
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3. The Computational Mechanisms of Cognitive Contro l 
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3.1 Simulating the Short-term and Long-term Trial H istory 
Effects of Cognitive Control 
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3.1.4 Data Analysis 
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3.1.5 Results and Discussion 
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3.3 Simulating the Flexibility of Conflict-control Using Model-
based Analysis 
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3.3.3 Experimental Design 
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3.3.4 Data Analysis 
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3.3.5 Results and Discussion 
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4. The Neural Mechanisms of Flexible Cognitive Cont rol 
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4.1.2 Apparatus and Stimuli 
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4.1.3 Procedure and Task Design 
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4.1.4 Image Acquisition and Preprocessing 
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4.1.5 Data Analysis 
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4.2.1 The Bayesian Model Captures Behavioral Patter ns in Flexible 
Adjustment of Cognitive Control 
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4.2.2 Encoding of Model Variables in the Brain 
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4.2.3 Volatility-modulated Updating of Predicted Co nflict Level in the 
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4.2.4 Predicted Conflict Level-mediated Cognitive C ontrol in the PFC 
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4.2.5 Prediction Error-driven Updating of Volatilit y in the Insula 
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5. Summary 
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5.1.1 How “Bayesian” is Cognitive Control? 
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5.1.2 Actor-critic Models 
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5.1.3 Predictive Coding 
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5.1.4 Volatility vs. Other 2 nd-order Measures 
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5.2 Limitation and Future Directions 
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5.2.1 Within-trial Simulation 
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5.2.2 Meta-volatility? 
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5.2.3 Accounting for the Cost and Benefit of Cognit ive Control 
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5.2.4 Assessing the Causal Roles of Model Variables  Using 
Transcranial Magnetic Stimulation (TMS)  
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5.3 Conclusions 
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Appendix  A 

A.1 An Introduction to Amazon Mechanical Turk (AMT)  
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A.2 Running the Flexible Cognitive Control Task on AMT 
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A.2.3 Experimental Design 
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A.3 Comparison between Lab Data and AMT Data 
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