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Abstract: Researchers are trying to achieve the power of the human mind by implementing decision-making algorithms similar to
brain function. Hierarchical decisions are complex decisions that require metacognitive reasoning mechanisms in the brain.
Negative feedback, certainty, and motion strength are the parameters that play a role in shaping such decisions. In this study, in
order to design a computational framework similar to brain function for intelligent systems, it will be important to understand the
biology nature of high-level decision-making, using other types of data in addition to behavioral data. Since involuntary eye
responses resulting from the output of psychophysical experiments are a reliable representative of the function of the neuronal
mechanism in the brain, in this study addition to the analysis of behavioral data, this issue has been addressed whether it is possible
to understand the dynamics of changes in high-level decisions by analyzing involuntary human data (eye signals). We found that
pupil diameter size predicts the likelihood of changes in the parameters of high-level decisions, and reflects the individual's high-
level decision strategy under complex conditions. Then, in order to design systems similar to brain function in complex
environments, we provide a framework for hierarchical decisions.

Keywords: Intelligent systems, hierarchical decision making, pupil, human.
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1. Input: random sensory evidence (direction of motion)
2. Output: feedback

3. Decision (low level: left or right and high level:
environment)

4. If feedback is positive go to 1

5. Else SE=SE + signal (certainty * negative feedback)
6. If SE < threshold goto 1

7. Else switch to a new environment

8. SE=0goto1l
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1 Random Dot Motion 7 Switch evidence

2 Psychtoolbox 8 Medial Temporal

3 Kruskal Wallis Test 9 Lateral Intraparietal Cortex

4 Linear Regression 10 Anterior Cingulate Cortex

5 Logistic Regression 11 Dorsal Medial Frontal Cortex

6 Standart Error of Mean
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