Comparing Artificial Intelligence (Al), Machine
Learning (ML) and Deep Learning (DL)

Introduction

Artificial intelligence (Al), machine learning (ML), and deep learning (DL) are terms that are commonly used in
the technology industry. While these terms are often used interchangeably, they are not the same thing. Each
technology has unique features, advantages, and disadvantages. In this blog post, we will explain the
differences between Al, ML, and DL and provide supporting citations from authoritative sources.

Artificial Intelligence (Al) Al refers to the ability of machines to perform tasks that typically require human
intelligence. Al is divided into two categories: narrow or weak Al and general or strong Al. Narrow Al is designed
to perform specific tasks, such as speech recognition, image recognition, and natural language processing. On
the other hand, general Al is designed to perform any intellectual task that a human can do. General Al systems
can learn from experience and adapt to new situations. However, as of now, there is no truly general Al in
existence, and most Al applications are narrow Al systems.

Machine Learning (ML) ML is a subset of Al that involves training machines to learn from data without being
explicitly programmed. In other words, ML algorithms can automatically learn and improve from experience
without human intervention. ML algorithms are designed to identify patterns in data and make predictions
based on those patterns. The process of training an ML model involves providing it with a large dataset, and
then the algorithm will learn to recognize patterns in the data and make predictions based on those patterns.

Deep Learning (DL) DL is a subset of ML that involves training deep neural networks. Neural networks are
computing systems inspired by the structure and function of the human brain. These networks consist of layers
of interconnected nodes, each of which performs a mathematical operation on the input data. Deep neural
networks have multiple layers, which allows them to learn more complex representations of the input data. The
process of training a deep neural network involves providing it with a large dataset and adjusting the weights of
the nodes to minimize the error between the predicted output and the actual output.

Differences between Al, ML, and DL

Now that we have a basic understanding of Al, ML, and DL, let’s take a closer look at the differences between
these technologies.

1. Complexity of Tasks
e Al systems are designed to perform tasks that typically require human intelligence, such as speech
recognition, image recognition, and natural language processing. ML algorithms are designed to identify
patterns in data and make predictions based on those patterns. DL algorithms, on the other hand, are
designed to learn from large datasets and can perform tasks that are too complex for traditional ML
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algorithms. For example, DL algorithms can be used to detect fraud in financial transactions, diagnose
medical conditions, and even play complex games such as Go.

2. Type of Learning

¢ While both ML and DL involve training machines to learn from data, they differ in the type of learning.
ML algorithms use supervised, unsupervised, or semi-supervised learning, depending on the problem
they are trying to solve. In supervised learning, the algorithm is provided with labeled data, and it
learns to make predictions based on that data. In unsupervised learning, the algorithm is provided with
unlabeled data, and it learns to identify patterns in the data. In semi-supervised learning, the algorithm
is provided with both labeled and unlabeled data. DL algorithms, on the other hand, use a technique
called backpropagation to adjust the weights of the nodes in the neural network. This technique
involves computing the error between the predicted output and the actual output and then adjusting
the weights to minimize that error.

3. Training Data Size
e The size of the training data also differs between Al, ML, and DL. Al systems typically require a large
amount of data to learn and perform well. ML algorithms can be trained with smaller datasets than Al
systems, but still require a significant amount of data. DL algorithms, however, require large datasets to
train deep neural networks. The larger the dataset, the better the performance of the DL algorithm.

4. Hardware Requirements
e DL algorithms require significant computational power and memory to train deep neural networks. As a
result, DL algorithms require specialized hardware such as graphics processing units (GPUs) and tensor
processing units (TPUs) to achieve high performance. ML algorithms, on the other hand, can be trained
on a standard computer.

5. Interpretability
e Another key difference between Al, ML, and DL is interpretability. Al systems are typically rule-
based, and the rules can be easily understood by humans. ML algorithms can be more difficult to
interpret, as they learn from data and do not necessarily follow explicit rules. DL algorithms are
even more difficult to interpret, as deep neural networks can have millions of parameters and can
learn complex relationships between the input and output data.



Conclusion

In conclusion, Al, ML, and DL are all related but distinct technologies with unique features, advantages, and
disadvantages. Al refers to machines that can perform tasks that typically require human intelligence, while ML
involves training machines to learn from data without being explicitly programmed. DL is a subset of ML that
involves training deep neural networks. The key differences between these technologies are the complexity of
tasks they can perform, the type of learning they use, the size of the training data, the hardware requirements,
and the interpretability of the results. As Al, ML, and DL continue to evolve, they will play an increasingly
important role in many aspects of our lives, from healthcare to finance to entertainment.
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Algorithms for decision making: Free book
download from MIT

MIT press has provided a free book on Algorithms for decision making. You can download it from MIT Press here,
or alternatively it is available from this site if the original link fails.

From the data science website:

The book takes an agent based approach

An agent is an entity that acts based on observations of its environment. Agents may be physical entities, like
humans or robots, or they may be nonphysical entities,such as decision support systems that are implemented
entirely in software. The interaction between the agent and the environment follows an observe-act

cycle or loop.

e The agent at time t receives an observation of the environment
¢ Observations are often incomplete or noisy;
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Based in the inputs, the agent then chooses an action at through some decision process.

This action, such as sounding an alert, may have a nondeterministic effect on the environment.

The book focusses on agents that interact intelligently to achieve their objectives over time.
Given the past sequence of observations and knowledge about the environment, the agent must choose an

action at that best achieves its objectives in the presence of various sources of uncertainty including:

1. outcome uncertainty, where the effects of our actions are uncertain,

2. model uncertainty, where our model of the problem is uncertain,

3. 3. state uncertainty, where the true state of the environment is uncertain, and

4. interaction uncertainty, where the behavior of the other agents interacting in the environment is uncertain.

The book is organized around these four sources of uncertainty.

Making decisions in the presence of uncertainty is central to the field of artificial intelligence



