Conformal Prediction: Ensuring Reliability in
Machine Learning

Machine learning (ML) models are increasingly used in a wide variety of
applications, from self-driving cars to medical diagnosis. However, one of
the biggest challenges in ML is ensuring that the predictions made by these
models are reliable.

Traditional methods for evaluating the performance of ML models, such as
accuracy and F1-score, only measure the average performance of the
model on a given dataset. They do not provide any information about the
reliability of the individual predictions made by the model.

Conformal prediction is a statistical framework that can be used to make
reliable predictions from ML models. Conformal prediction provides a
guarantee that the probability of the prediction being correct is at least a
specified level, known as the confidence level.
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Conformal prediction works by constructing a set of candidate predictions
for a given input. The set of candidate predictions is then calibrated to
ensure that the probability of the prediction being correct is at least the
specified confidence level.

The calibration process involves computing a p-value for each candidate
prediction. The p-value is a measure of the probability that the prediction is
incorrect. The candidate predictions with the smallest p-values are then
removed from the set until the probability of the remaining predictions being
correct is at least the specified confidence level.

The remaining set of candidate predictions is then the conformal prediction
set. The conformal prediction set is guaranteed to contain the true
prediction with probability at least the specified confidence level.

Conformal prediction has several advantages over traditional methods for
evaluating the performance of ML models:

= Reliability: Conformal prediction provides a guarantee that the
probability of the prediction being correct is at least the specified
confidence level. This makes conformal prediction ideal for
applications where reliable predictions are critical.

= Flexibility: Conformal prediction can be used with any type of ML
model. This makes it a versatile tool for ensuring the reliability of ML
predictions.

= Interpretability: Conformal prediction is a relatively easy-to-
understand framework. This makes it easy to communicate the results
of conformal prediction to stakeholders.



Conformal prediction has been used in a wide variety of applications,
including:

= Medical diagnosis: Conformal prediction has been used to develop
reliable diagnostic tools for a variety of diseases, including cancer and
heart disease.

= Financial forecasting: Conformal prediction has been used to
develop reliable forecasting models for stock prices and other financial
data.

= Self-driving cars: Conformal prediction has been used to develop
reliable self-driving cars that can operate safely in a variety of
conditions.

Conformal prediction is a powerful statistical framework that can be used to
ensure the reliability of ML predictions. Conformal prediction provides a
guarantee that the probability of the prediction being correct is at least the
specified confidence level. This makes conformal prediction ideal for
applications where reliable predictions are critical.

As ML models become increasingly complex and are used in a wider
variety of applications, it is essential to have reliable methods for evaluating
their performance. Conformal prediction is a valuable tool for ensuring the
reliability of ML predictions and helping to ensure that ML models are used
safely and effectively.
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