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Professional Certificate in Artificial Intelligence for Human Factors Integration

Machine Learning Algorithms

Machine Learning (ML) algorithms are a key component of Artificial Intelligence (Al) systems. They enable Al
systems to learn from data and make predictions or decisions without being explicitly programmed. In this
explanation, we will cover some key terms and vocabulary related to ML algorithms that are commonly used
in the course Professional Certificate in Artificial Intelligence for Human Factors Integration.

1. Machine Learning: ML is a subset of Al that enables a system to learn from data and improve its
performance on a specific task over time, without explicit programming. ML algorithms use statistical
models to identify patterns and relationships in data, which can then be used to make predictions or
decisions.

2. Supervised Learning: Supervised learning is a type of ML in which the algorithm is trained on a labeled
dataset, where each data point includes both the input features and the corresponding output label. The
algorithm uses this training data to learn a mapping between the input features and the output label, which
can then be used to make predictions on new, unseen data.

3. Unsupervised Learning: Unsupervised learning is a type of ML in which the algorithm is trained on an
unlabeled dataset, where each data point only includes the input features. The algorithm must then identify
patterns and relationships in the data without any prior knowledge of the output labels.

4. Regression: Regression is a type of supervised learning algorithm used for predicting continuous output
variables. It works by identifying the relationship between the input features and the output variable, which
can then be expressed as a mathematical function.

5. Classification: Classification is a type of supervised learning algorithm used for predicting discrete output
variables. It works by identifying the relationship between the input features and the output variable, which
can then be expressed as a set of rules or categories.

6. Deep Learning: Deep learning is a type of ML algorithm that uses artificial neural networks (ANNs) with
multiple hidden layers to learn complex representations of data. It is particularly useful for tasks that involve
large amounts of unstructured data, such as images or text.

7. Training Data: Training data is the dataset used to train a ML algorithm. It consists of input features and
corresponding output labels (in supervised learning) or just input features (in unsupervised learning).

8. Overfitting: Overfitting is a common problem in ML in which a model is too complex and fits the training
data too closely, resulting in poor performance on new, unseen data.

9. Underfitting: Underfitting is a common problem in ML in which a model is too simple and fails to capture
the underlying patterns and relationships in the data, resulting in poor performance on both the training
data and new, unseen data.

10. Cross-Validation: Cross-validation is a technique used to evaluate the performance of a ML model on
new, unseen data. It involves splitting the dataset into multiple subsets, or "folds," and training and testing
the model on each fold in turn.
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11. Bias-Variance Tradeoff: The bias-variance tradeoff is a fundamental concept in ML that refers to the
balance between the model's complexity (variance) and its ability to generalize to new, unseen data (bias).
12. Feature Selection: Feature selection is the process of selecting a subset of relevant features from a larger
dataset to use as input for a ML algorithm. This can help improve the model's performance and reduce the
risk of overfitting.

13. Feature Engineering: Feature engineering is the process of creating new features from the existing data
to improve the performance of a ML algorithm.

14. Hyperparameters: Hyperparameters are parameters that are set before training a ML algorithm and
cannot be learned from the data. Examples of hyperparameters include the learning rate, regularization
strength, and number of hidden layers.

15. Gradient Descent: Gradient descent is an optimization algorithm used to minimize the loss function of a
ML model. It works by iteratively adjusting the model's parameters in the direction of the negative gradient
of the loss function.

16. Regularization: Regularization is a technique used to reduce overfitting in ML models by adding a
penalty term to the loss function. This encourages the model to use simpler representations of the data and
avoid overfitting to the training data.

17. Activation Function: An activation function is a function used in ANNs to introduce non-linearity into the
model. Common activation functions include the sigmoid, tanh, and ReLU functions.

18. Convolutional Neural Network (CNN): A CNN is a type of ANN that is particularly well-suited for image
classification tasks. It uses convolutional layers to extract features from the input image and fully connected
layers to make predictions.

19. Recurrent Neural Network (RNN): An RNN is a type of ANN that is well-suited for sequential data, such
as text or speech. It uses recurrent connections to maintain a hidden state that represents the sequence's
context.

20. Transfer Learning: Transfer learning is a technique used in deep learning to leverage pre-trained models
for new, related tasks. It involves fine-tuning a pre-trained model on a new dataset to adapt it to the new
task.

Examples:

* A supervised learning algorithm might be used to train a model to predict a patient's risk of developing
diabetes based on their medical history and lifestyle factors.

* An unsupervised learning algorithm might be used to identify clusters of customers with similar
purchasing behavior in a retail store.

* A regression algorithm might be used to predict the price of a house based on its size, location, and other
features.

* A classification algorithm might be used to predict whether an email is spam or not.

* A deep learning algorithm might be used to identify objects in an image or translate text from one
language to another.
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Practical Applications:

* ML algorithms are used in a wide range of industries, including healthcare, finance, manufacturing, and
retail.

* ML algorithms can be used to predict customer behavior, optimize supply chain management, detect
fraud, and diagnose diseases.

* ML algorithms can also be used in self-driving cars, virtual assistants, and other Al systems.

Challenges:

* ML algorithms require large amounts of high-quality data to train effectively.

* ML algorithms can be computationally expensive and require significant processing power.
* ML algorithms can be sensitive to the choice of hyperparameters and require careful tuning.
* ML algorithms can be biased if the training data is not representative of the population.

In conclusion, ML algorithms are a powerful tool for Al systems to learn from data and make predictions or
decisions. Understanding key terms and vocabulary related to ML algorithms is essential for anyone
working in the field of Al. By mastering these concepts, you will be able to design, train, and evaluate ML
models that can solve real-world problems and drive business value.
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