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In our daily lives, we constantly receive a huge number of stimuli. Due to the limitations of our cognitive
system, we are unable to process all of them efficiently, and we cope with this information overload in various
ways. One such way is to pick up certain regularities and recurring patterns from the reality around us. In
psychology, such a process is called predictive coding. Through it, complex knowledge is created, from which
our expectations and predictions about what should happen in a certain situation are derived.

However, our predictions may not always be accurate, and sometimes things happen that are inconsistent
with current expectations. The difference between our expectations and the actual events we experience is
called prediction error. Such error is a measure of how surprised we are by what we encounter.

The purpose of our research is to clarify how the process of predictive encoding and the prediction errors
that arise on this occasion affect human memory, especially the formation of new episodic memories. We want
to answer two main research questions. First, does making predictions make it harder to remember new
information? Second, do we better remember expected events (those that confirm our predictions) or
unexpected events (those that are surprising and do not confirm our predictions)?

Thus, we plan to conduct a series of experiments in which subjects will follow the presentation of visual
stimuli. These stimuli will be arranged in sequences with specific probabilities (e.g., the sequences A—B, in
which stimuli from category B will occur after stimuli from category A in 90% of the time; the sequences
C—D, in which stimuli from category D will occur after stimuli from category C in 70% of the time, etc.).
The subjects' task will be to make predictions about which stimulus (from which category, B or D?) will appear
on the screen in a moment (in the analysis of the results, we will take into account whether the predictions
made by the subjects at a given moment are accurate or not). At the final stage of each experiment, subjects
will perform unannounced memory tests that will show which stimuli (from which category) were better
remembered. In addition, we will use electroencephalographic (EEG) methods to record the subjects' brain
activity, which will allow us to demonstrate exactly what brain mechanisms are involved in the processes of
predictive coding, remembering and recognition.

The planned research is basic in nature, but nevertheless its implementation will allow us to gain more
knowledge about predictive coding and the consequences of this process for human memory. In everyday life,
better (or worse) memory for events with varying degrees of predictability is often very important. E.g., a sick
person may forget to take medicine at a certain time (or may forget that he or she has already taken it and take
a double dose), a driver may forget where he or she parked the car (he or she may also then be mistakenly
convinced that the car was stolen), an eyewitness to a crime may recall something that never really happened
(e.g., that the perpetrator of the crime had a gun), and so on. Determining the exact mechanisms responsible
for these phenomena and popularizing this knowledge can therefore contribute to fewer memory errors of this
type made by people.



