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[1]- Using book: Pattern Recognition and Machine Learning written by: Christopher M.
Bishop.Book link :
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VC Dimension: A Comprehensive Review

Fatemeh Benahamzai
Department of Computer Engineering, Artificial Intelligence and Robotics Engineering, Islamic
Azad University, Tehran, Iran
Since the evolution of humanity, mankind has used a variety of tools to perform various tasks in

a simpler way. The creativity of the human brain has led to the invention of various machines.
These machines have made human life easier and enabled people to fulfill various needs of life
including travel, industries, and computing. And machine learning is one of them. According to
Arthur Samuel, machine learning is defined as the field that gives computers the ability to learn
without explicit programming and is divided into eight general learning methods: supervised
learning, unsupervised learning, semi-supervised learning, reinforcement learning, multi-task
learning, ensemble learning, neural network, and instance-based learning. There is no one type
of algorithm that is best for solving a problem. The type of algorithm employed depends on the
type of problem you want to solve, the number of variables, the type of model it is suitable for,
etc.

The VC dimension is a fundamental concept in machine learning theory used to measure the
complexity and generalization ability of learning models. Although it is not directly a machine
learning algorithm or model, it is a very important tool for analyzing and understanding the
performance of machine learning models.

This concept is directly related to the probability of model overfitting and helps us select models
that not only learn well from training data, but also have the ability to accurately predict new
data.

Therefore, we conducted our study in the field of VC Dimension and analyzed their theoretical
and numerical examples. And we examined VC Dimension from various aspects, including its
importance, challenges, and general applications. In addition, we analyzed and examined its
relationship with Overfitting. And we also described the study of VC inequality and its
calculations. Then we mentioned the use of VC Dimension in model selection. Finally, we
evaluated VC Dimension with real-world examples. And we also observed that the science of
machine learning is the answer to many of the challenges raised. In this regard, we received
review articles and research articles from reputable scientific databases in the world and
thoroughly reviewed and analyzed them. So that it can be used accurately and practically by
researchers in this field.

Keywords: Machine learning models, learning theory, depth of generalization, generalizability,
complexity analysis, pre-fitting, complex models, VC Dimension, learning rate.



