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Abstract
Humans often face sequential decision-making problems, in which information about the environmental reward structure
is detached from rewards for a subset of actions. In the current exploratory study, we introduce an information-selective
symmetric reversal bandit task to model such situations and obtained choice data on this task from 24 participants.
To arbitrate between different decision-making strategies that participants may use on this task, we developed a set of
probabilistic agent-based behavioral models, including exploitative and explorative Bayesian agents, as well as heuristic
control agents. Upon validating the model and parameter recovery properties of our model set and summarizing the
participants’ choice data in a descriptive way, we used a maximum likelihood approach to evaluate the participants’ choice
data from the perspective of our model set. In brief, we provide quantitative evidence that participants employ a belief
state-based hybrid explorative-exploitative strategy on the information-selective symmetric reversal bandit task, lending
further support to the finding that humans are guided by their subjective uncertainty when solving exploration-exploitation
dilemmas.
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Introduction

Uncertainty is an inherent part of real-life sequential
decision-making. Humans often face new and changing
situations without being able to directly observe the
statistical regularities of the environmental reward structure.
Consequently, in their quest to maximize their cumulative
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rewards, humans have to alternate between exploration and
exploitation. Exploration refers to decisions that maximize
information gain and thus reduce the uncertainty about
the statistical regularities of the environment. Exploitation
refers to decisions that maximize reward gain by harnessing
the accumulated knowledge.

A standard behavioral test bed to study sequential
decision-making under uncertainty is the bandit paradigm
(e.g., Robbins 1952; Brand et al. 1956; Brand & Woods
1957; Berry & Fristedt 1985; Cohen et al. 2007; Even-
Dar et al. 2006; Dayan & Daw 2008; Bubeck et al. 2009;
Gabillon et al., 2012). Two variants of the bandit paradigm
have been widely adopted to model real-life sequential
decision-making under uncertainty. We here refer to these
variants as the classical bandit paradigm (by some also
referred to as partial-feedback paradigm (c.f. Hertwig 2012;
Wulff et al. 2018) and the pure exploration paradigm
(by some also referred to as sampling paradigm, ibid.).
In both variants, on each trial, the deciding agent has to
choose among a finite set of actions with different expected
reward values and subsequently observes a reward with
probability specific to the chosen action. While the actions’
expected rewards are not directly observable, the agent
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