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Abstract
As artificial intelligence and neuroimaging advance, society must consider the extent to which predictive algorithms should be
applied to everyday life, such as within the legal system. By measuring how “guilty” you feel according to your guilt-related
brain signature (GRBS), neuroprediction in court can be utilized for the benefit of humanity and permanently alter the way the
justice system runs. Despite the advanced technology we’'ve been able to formulate thus far, we run into obstacles when it
comes to bias, privacy concerns, and consent. As society progresses toward the future, it's crucial not to overlook the evident
concerns and reflect on how far we're willing to let technology take us.

Introduction

Whether it's lying to someone or secretly stealing a cookie
from the cookie jar, we've all felt guilt. Guilt often haunts us
and can sometimes push us to confess the truth. But what if
there was a way to measure guilt? Knowing whether
someone is guilty or not could help us decide whether those
accused of a crime truly did commit it. We would be able to
ensure those who are guilty pay for their crimes and those
who are innocent are proven so. To know how to measure
guilt, we first have to define what guilt even looks like.

What Does A “Guilty” Brain Look Like?

Before examining how neuroprediction and other methods of
predictive algorithm work, we need to understand how to
measure guilt and the science behind it. Scientists have
identified what is known as a guilt-related brain signature, or
GRBS, that is expressed when one feels responsible for the
harm of another (Hongbo et al., 2020). GRBS serves as a
key biomarker, which is some measure that indicates a
condition like a disease or infection. GRBS is present in
conditions of physical pain and emotional memories, which
means it has generalizability and can be applied to not only a
single sample but in a wide spread of studies. In addition to
GRBS, self-reported guilt has often been associated with
activation of the anterior cingulate cortex (ACC). ACC was
activated whenever the individual was perceiving another’s
suffering or had the knowledge that their actions were
causing the suffering of others. Although there is belief that
guilt may be found in more than a single voxel of the brain,
associations between the ACC and guilt can be a great
starting point for understanding what parts of our brain are
encoded by guilt.

Figure 1. Displays how guilt-related brain signatures are expressed
in the brain via electroencephalography (EEG) signals
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Current Methods of Neuroprediction
Neuroprediction is the ability to predict human behavior by
utilizing neurocognitive data. It can be applied to anticipating
recidivism, which is the tendency of a convicted criminal to
reoffend (Tortora et al., 2020). The only consistent methods
of neuroprediction today are derived from fMRI scans and
neuroimaging with Al. These fMRI scans can analyze activity
of the ACC,which is in charge of impulse control and error
processing. Based on ACC activity, scientists have found that
the probability that offenders with low ACC activity would be
arrested was approximately double compared to offenders
with high activity. Previous fMRI data has shown to be useful
in predicting the completion of substance abuse treatment
within a prison inmate population using event-related
potentials (ERPs) and functional network connectivity (FNS),
which identified “neural fingerprints” that predicted cocaine
abstinence during treatment (Elliott et al., 2020). However,
there are drawbacks to measuring ACC activity alone. There
is a likelihood that guilt is stored in more than one part of the
brain resulting in an inaccurate measure of guilt. Essentially,
neuroimaging identifies potential neurocognitive markers and
combines it with statistical machine learning methods to
create a multi-voxel pattern analysis (MVPA). MVPA has
been readily used in healthcare for years to determine
differences between healthy and diseased brains, but it has
also been used to measure other factors such as the
intention to perform one task over another, sequential stages
of task preparation, and lie detection. Unlike examining ACC
activity, which compares experimental conditions to identify
which brain regions are activated by particular tasks, MVPA
looks at patterns of brain activity to decide what subjects are
looking at or thinking about like a mind-reading or brain-
reading technique. In addition, MVPA has the ability to read
the brain in the domain of visual perception by looking at how
experiences are encoded in the brain. This is done by training
a deep neural network to perform visual image reconstruction
from the brain and decode visual content of dreams.

Ethical Issues and the Legal System

Neuroprediction has been a rising topic in the legal system as
it could be key in deciding criminal sentences, parole, use of
the death penalty, and discharge. The risk assessment



analyzes characteristics about the individual from criminal
history, drug use, job history, childhood abuse, and more, to
determine their risk of recidivism. Although there are high
hopes for utilizing neuroprediction in court, current risk
assessment displays poor to moderate accuracy with more
than half of individuals targeted as high-risk being
misidentified. Ethical issues associated with the use of
neuroprediction include bias, privacy, and consent and
coercion. In the past decade, there have been numerous
cases in which race or gender has often played a role in
misidentification, for example, Amazon Rekognition software
incorrectly matched members of Congress with people who
had been charged with a crime. The facial recognition
software disproportionally wrongly identified African American
and Latino members of Congress. Similar algorithms such as
Predpol in 2016 unfairly targeted certain neighborhoods with
a high proportion of people from racial minorities regardless
of effective true crime rates. Regardless of the algorithm,
those against neuroprediction argue that identifying guilt will
always be as biased as the people who use it. For instance,
Al trained on data such as criminal files may reflect biases on
part of police officers, prosecutors, or judges.

Another pressing issue involves privacy. Researchers have
found that neurodata can be used to screen job applications
or lead to the commercialization of medical records. If data
collected by neuroprediction falls into the wrong hands,
privacy of individuals can become easily breached and
spread to major corporations or to the general public. In the
courtroom, use of machine learning methods can often lead
to discussion about consent and coercion. Although there are
arguments that algorithms designed to identify high-risk and
low-risk offenders could be utilized for legal decisions,
performing cognitive violations by forcing people to undergo
scans without consent for sentencing becomes a concern. In
addition, neuroimaging can exert a “seductive allure” that
makes jury and judges overestimate accuracy of
neuroscientific images making it misleading and create
cognitive biases in the evaluation of evidence. With the
endless concerns regarding the use of neurodata, we must
evaluate whether the benefits of neuroprediction overpower
the costs
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Figure 2. Analysis of Amazon Rekognition software’s accuracy
presents gender and ethnic bias

Conclusion

As researchers continue to advance the art of
neuroprediction, we must take into consideration the
negatives that come with it. The use of neurodata is a

powerful tool that would allow us to measure “guilt” in the
brain and analyze what one is likely thinking. A program like
this would give us the opportunity to prevent crimes before
they occur, as well as assess the risk of a criminal to help
determine their sentence. Despite these benefits, concerns
regarding bias, privacy, and consent and coercion as well as
the current inaccuracy of neuroprediction bring into light
whether we should even continue to work on improving
neuroprediction. If implemented into our society, how could
we ensure that racial and gender bias are not factors in
determining guilt and what can we do to eliminate coercion of
offenders to agree to the programs? Before we fully develop
neuroprediction, let's first consider as a society how far we're
willing to take technology.
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