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Introduction to Machine Learning

Introduction to Machine Learning: Machine Learning is a subset of artificial intelligence that focuses on the
development of algorithms and statistical models that enable computers to learn and make decisions
without being explicitly programmed. It is a powerful tool that allows computers to improve their
performance on a specific task through experience, without being explicitly programmed for that task.

Supervised Learning: In supervised learning, the algorithm is trained on a labeled dataset, where each input
is associated with the correct output. The goal is for the model to learn the mapping between inputs and
outputs so that it can make predictions on new, unseen data. Examples of supervised learning algorithms
include linear regression, logistic regression, support vector machines, and decision trees.

Unsupervised Learning: Unsupervised learning involves training algorithms on unlabeled data, where the
goal is to find patterns or hidden structures in the data. Unlike supervised learning, there is no correct
output to compare the predictions to. Clustering and dimensionality reduction are common tasks in
unsupervised learning.

Reinforcement Learning: Reinforcement learning is a type of machine learning where an agent learns to
make decisions by interacting with an environment. The agent receives feedback in the form of rewards or
penalties based on its actions, which helps it learn to maximize its cumulative reward over time. Examples of
reinforcement learning algorithms include Q-learning and deep Q-networks.

Neural Networks: Neural networks are a class of machine learning models inspired by the structure and
function of the human brain. They consist of interconnected nodes, or neurons, organized in layers. Neural
networks are capable of learning complex patterns in data and are widely used in image and speech
recognition, natural language processing, and many other applications.

Deep Learning: Deep learning is a subfield of machine learning that focuses on neural networks with
multiple layers (deep neural networks). Deep learning algorithms are able to automatically learn
representations of data through multiple levels of abstraction, leading to state-of-the-art performance on
tasks such as image and speech recognition.

Feature Engineering: Feature engineering is the process of selecting, transforming, and creating new
features from raw data to improve the performance of machine learning models. Good feature engineering
can significantly impact the accuracy and efficiency of a model. Examples of feature engineering techniques
include one-hot encoding, normalization, and feature scaling.

Overfitting: Overfitting occurs when a machine learning model performs well on the training data but poorly
on new, unseen data. This is usually a result of the model learning noise in the training data rather than the
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underlying patterns. Regularization techniques such as L1 and L2 regularization can help prevent overfitting.

Underfitting: Underfitting happens when a machine learning model is too simple to capture the underlying
patterns in the data. An underfit model will have high bias and low variance, leading to poor performance
on both the training and test data. Increasing the complexity of the model or adding more features can help
reduce underfitting.

Cross-Validation: Cross-validation is a technique used to evaluate the performance of a machine learning
model by splitting the data into multiple subsets. The model is trained on some subsets and tested on
others, allowing for a more robust assessment of its generalization ability. K-fold cross-validation is a
common method used for this purpose.

Hyperparameter Tuning: Hyperparameter tuning involves selecting the optimal set of hyperparameters for a
machine learning model to achieve the best performance. Hyperparameters are parameters that are set
before the learning process begins and cannot be learned from the data. Grid search and random search
are popular methods for hyperparameter tuning.

Bias-Variance Tradeoff: The bias-variance tradeoff is a fundamental concept in machine learning that
describes the tradeoff between bias (error due to overly simplistic assumptions) and variance (error due to
sensitivity to fluctuations in the training data). Finding the right balance between bias and variance is crucial
for building a model that generalizes well to new data.

Ensemble Learning: Ensemble learning is a machine learning technique that combines multiple models to
improve the overall performance. By aggregating the predictions of individual models, ensemble methods
can reduce overfitting, increase accuracy, and enhance robustness. Examples of ensemble methods include
bagging, boosting, and stacking.

Transfer Learning: Transfer learning is a machine learning technique where a model trained on one task is
reused or adapted for a different but related task. By leveraging the knowledge learned from the source
task, transfer learning can significantly reduce the amount of labeled data required for training a new
model, making it a powerful tool for tasks with limited data.

Feature Selection: Feature selection is the process of selecting a subset of relevant features from the original
set of features to improve the performance of a machine learning model. By removing irrelevant or
redundant features, feature selection can help reduce overfitting, improve model interpretability, and
increase computational efficiency.

Clustering: Clustering is an unsupervised learning technique that involves grouping similar data points
together into clusters based on their features. The goal of clustering is to discover inherent patterns or
structures in the data without any prior knowledge of the labels. K-means clustering and hierarchical
clustering are popular clustering algorithms.

Read online: https://certificates.gsbf.co.uk/guides/3285744/ Greenwich School of Business and Finance - 25 Jun 2026
introduction-to-machine-learning



GSBF

Greenwich School of
Business and Finance

Change your life. Start from here

Dimensionality Reduction: Dimensionality reduction is the process of reducing the number of features in a
dataset while preserving as much information as possible. By reducing the dimensionality of the data,
dimensionality reduction techniques such as principal component analysis (PCA) and t-distributed
stochastic neighbor embedding (t-SNE) can help improve the performance of machine learning models and
reduce computational complexity.

Natural Language Processing (NLP): Natural Language Processing is a branch of artificial intelligence that
focuses on enabling computers to understand, interpret, and generate human language. NLP techniques
are used in a wide range of applications, including sentiment analysis, machine translation, and chatbots.

Computer Vision: Computer Vision is a field of artificial intelligence that focuses on enabling computers to
interpret and understand visual information from the real world. Computer vision techniques are used in
applications such as image recognition, object detection, and autonomous driving.

Challenges in Machine Learning: Machine learning faces several challenges, including overfitting, data
scarcity, interpretability, scalability, and ethical considerations. Overcoming these challenges requires a deep
understanding of machine learning algorithms, data preprocessing techniques, and domain-specific
knowledge.

Applications of Machine Learning: Machine learning has a wide range of applications across various
industries, including healthcare, finance, marketing, and cybersecurity. Some common applications of
machine learning include fraud detection, personalized recommendations, medical diagnosis, and
autonomous vehicles.

Conclusion: In conclusion, machine learning is a powerful tool that is transforming industries and
revolutionizing the way we interact with technology. By understanding key concepts such as supervised
learning, unsupervised learning, reinforcement learning, neural networks, and feature engineering, you can
build robust machine learning models that can make accurate predictions and drive business value. Keep
exploring and experimenting with different machine learning techniques to unlock new possibilities and
drive innovation in your field.
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