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Introduction

Reinforcement learning (RL) as applied to decision making research studies 
how an agent estimates the value of action (learning) and chooses the most 
valuable action to enact (decision making), in order to converge on a reward 
(or utility) maximizing policies, i.e., the complete probabilistic description of 
what the agent tends to do in certain situations. Markov Decision Process-
es (MDPs) are such RL scheme, which describe decision as a function of 
the agent’s beliefs about states of the world (S), possible action (A), possible 
transition T(S, A ,S’), and reward R(S, A, S’). MDPs can be used to model 
many theories of decision making under norm compliance.
   One limit of MDP modelling of norm compliance is the incommen-
surate value problem. For instance, an agent might simply not computing 
reward for any state under certain conditions, e.g., the incommensurability 
associated with participating or not to organ traffic. Action in such scenario is 
not optimised with respect to the computing of the reward of certain action, 
past or future, but rather seems to depend on the very impossibility of certain 
actions. This suggests that norms (especially internalised ones) influences 
behavior via non-value guided channels. Norm compliance here does not 
depend on the expected value of action, but on the possibility of an action 
per se, whether its expected value will be calculated in the first place. One 
proposed response to the incommensurate value problem is that normativity 
constraints available action at a given state in the MDP, once the norm has 
been internalized. This theory is known as action reduction theory of norm 
compliance.

Expectations and Relevance

Research Question

One proposed response to the incommensurate value problem is that nor-
mativity constraints available action at a given state in the MDP, once the 
norm has been internalized. This theory is known as action reduction theory 
of norm compliance.

Research question: Does internalised norm compliance apply via con-
straints on available actions?

Hypothesis

A rule can be formulated that will make the simulated agent in the MDP able 
to predict the participants compliance to the influenced cues in the conven-
tional condition.

Method

Slow

People’s behaviour is affected by the social con-
text they are in. The choice set restriction theory 
of action suggests that some actions will become 
unavailable to an individual depending on the so-
cial context.
    We shall be exploring the effect of a virtu-
al authority figure on subjects’ navigation through 
environments consisting of interconnected cross-
roads. At each crossroad in the environment, sub-
jects will have to choose which direction to move 
to next. Some roads will be visibly overgrown, 
which will take the subject longer to move to the 
next crossroad. When reaching the last area in this 
environment, subjects will receive virtual money 
that will translate into a larger monetary compen-
sation, thus making the fast routes more desir-
able.
    In the experimental conditions, an author-
ity figure (policeman, lab worker) will be present 
at some of the crossroads and point into a certain 
direction. The direction pointed at can be both the 
faster or the slower route. The question will be to 
which extent the subjects will sacrifice valuable 
time to follow a visibly bad suggestion of the au-
thority figure.

    The virtual environment shall be simulated using a Markov Deci-
sion Process where the agent moves through the same environments that 
participants moved through. In this case, the crossroads will be states in the 
MDP, the MDP will end in a reward and slower roads are marked as a nega-
tive reward. Furthermore, different rules shall be evaluated that model the ef-
fect of the authority figure, among which blindly following the authority figure 
and weighing the expected penalty of the suggested direction to a constant.
    The question will be if we can devise an MDP that can predict be-
haviour of participants from the data. The behavioural dataset will be split in 
half, such that an MDP can be devised from a train set, that can subsequent-
ly be validated on a test set.

We expect...

• a small amount of participants to need to abandon the experiment because 
of motion sickness induced by VR.

• participants to habituate to the conventional rule.

• the rule to come down to weighing the potentially induced penalty of a route 
suggested by an authority figure against some constant value. In other 
terms: when an authority figure points to a direction that is expected to be 
slightly slower, the participant still chooses the suggested route, but if the 
route is expected to be much worse, the participant will ignore the sugges-
tion of the authority figure.
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