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Postgraduate Certificate in Data-Driven Science Journalism

Machine Learning

Machine Learning is a subset of artificial intelligence that focuses on developing algorithms and statistical
models that enable computer systems to improve their performance on a specific task through experience
or data without being explicitly programmed. It is widely used in various fields such as healthcare, finance,
marketing, and more to make predictions, detect patterns, and optimize processes.

Key Terms:

1. Algorithm: A sequence of steps or rules followed by a computer to solve a problem or perform a task. In
the context of machine learning, algorithms are used to train models on data and make predictions.

2. Model: A representation of a system or process that is used to make predictions or decisions based on
input data. In machine learning, models are trained on datasets to learn patterns and relationships.

3. Training Data: The data used to train a machine learning model. It consists of input features and
corresponding output labels used to teach the model how to make predictions.

4. Testing Data: The data used to evaluate the performance of a machine learning model. It is separate from
the training data and is used to assess how well the model generalizes to new, unseen data.

5. Feature: An individual measurable property or characteristic of a phenomenon being observed. In
machine learning, features are used as inputs to the model to make predictions.

6. Label: The output or target variable that the model is trying to predict. In supervised learning, the model
is trained on input features with corresponding labels.

7. Supervised Learning: A type of machine learning where the model is trained on labeled data, and the goal
is to learn a mapping from input features to output labels.

8. Unsupervised Learning: A type of machine learning where the model is trained on unlabeled data, and
the goal is to discover patterns or relationships in the data.

9. Reinforcement Learning: A type of machine learning where the model learns to make decisions by
interacting with an environment and receiving feedback in the form of rewards or punishments.

10. Overfitting: A common problem in machine learning where a model performs well on the training data
but fails to generalize to new, unseen data due to capturing noise or irrelevant patterns.

11. Underfitting: The opposite of overfitting, where a model is too simple to capture the underlying patterns
in the data, resulting in poor performance on both the training and testing data.

12. Hyperparameters: Parameters that are set before the training process begins and control the learning
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process of the model. Examples include learning rate, number of hidden layers, and regularization strength.

13. Feature Engineering: The process of selecting, extracting, and transforming features from raw data to
improve the performance of a machine learning model.

14. Cross-Validation: A technique used to evaluate the performance of a machine learning model by
splitting the data into multiple subsets and training the model on different combinations of these subsets.

15. Deep Learning: A subfield of machine learning that focuses on training neural networks with multiple
layers to learn complex patterns and representations from data.

16. Convolutional Neural Networks (CNNs): A type of neural network commonly used for image recognition
tasks. CNNs have convolutional layers that extract features from the input image.

17. Recurrent Neural Networks (RNNs): A type of neural network designed to handle sequence data by
maintaining an internal state or memory. RNNs are commonly used in natural language processing tasks.

Vocabulary:

1. Regression: A type of supervised learning where the goal is to predict a continuous output variable based
on input features. Example: predicting house prices based on features like square footage, number of
bedrooms, and location.

2. Classification: A type of supervised learning where the goal is to predict a discrete output variable (class
label) based on input features. Example: classifying emails as spam or non-spam based on their content.

3. Clustering: A type of unsupervised learning where the goal is to group similar data points together based
on their features. Example: clustering customers based on their purchasing behavior.

4. Anomaly Detection: A type of unsupervised learning where the goal is to identify rare or unusual data
points that deviate from the norm. Example: detecting fraudulent credit card transactions.

5. Dimensionality Reduction: A technique used to reduce the number of input features by transforming
them into a lower-dimensional space while preserving important information. Example: using principal
component analysis (PCA) to visualize high-dimensional data.

6. Optimization: The process of adjusting the parameters of a machine learning model to minimize the loss
function and improve its performance on the training data.

7. Regularization: A technique used to prevent overfitting by adding a penalty term to the loss function that
discourages complex models. Example: L1 regularization (Lasso) and L2 regularization (Ridge).

8. Gradient Descent: An optimization algorithm used to update the parameters of a model by moving in the
direction of the steepest descent of the loss function.

9. Loss Function: A function that measures the difference between the predicted output of a model and the
actual output. The goal of training a model is to minimize the loss function.
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10. Batch Gradient Descent: An optimization algorithm that updates the model parameters using the
gradients computed on the entire training dataset.

11. Stochastic Gradient Descent: An optimization algorithm that updates the model parameters using the
gradients computed on a single data point or a small batch of data points.

12. Mini-Batch Gradient Descent: An optimization algorithm that updates the model parameters using the
gradients computed on a small subset of the training data.

13. Learning Rate: A hyperparameter that controls the size of the steps taken during optimization. A high
learning rate may cause the algorithm to overshoot the minimum, while a low learning rate may slow down
the convergence.

14. Activation Function: A function applied to the output of a neuron in a neural network to introduce non-
linearity and enable the network to learn complex patterns. Examples include ReLU, sigmoid, and tanh.

15. Dropout: A regularization technique used to prevent overfitting in neural networks by randomly setting
a fraction of the neurons to zero during training.

16. Batch Normalization: A technique used to normalize the input to each layer of a neural network to
improve training stability and convergence speed.

17. Transfer Learning: A technique where a pre-trained model is used as a starting point for a new task,
often by fine-tuning the model on a smaller dataset.

18. Autoencoder: A type of neural network used for dimensionality reduction and feature learning by
training the model to reconstruct the input data.

19. Generative Adversarial Networks (GANs): A type of neural network architecture consisting of two
networks, a generator and a discriminator, that are trained together to generate realistic data samples.

20. Natural Language Processing (NLP): A field of artificial intelligence that focuses on processing and
analyzing human language data. NLP tasks include text classification, sentiment analysis, and machine
translation.

Practical Applications:

1. Healthcare: Machine learning is used to diagnose diseases, predict patient outcomes, and personalize
treatment plans based on patient data.

2. Finance: Machine learning algorithms are used for fraud detection, credit scoring, stock price prediction,
and algorithmic trading.

3. Marketing: Machine learning models are used for customer segmentation, recommendation systems,
personalized marketing campaigns, and sentiment analysis.

4. Image Recognition: Convolutional neural networks are used for tasks such as object detection, facial
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recognition, and autonomous driving.

5. Natural Language Processing: Machine learning techniques are used for text summarization, chatbots,
sentiment analysis, and machine translation.

6. Recommendation Systems: Machine learning algorithms are used to recommend products, movies, music,
and articles based on user preferences and behavior.

Challenges:

1. Data Quality: Machine learning models are highly dependent on the quality and quantity of the training
data. Poor-quality data can lead to biased or inaccurate predictions.

2. Interpretability: Complex machine learning models such as deep neural networks are often considered
black boxes, making it difficult to interpret how they make decisions.

3. Computational Resources: Training and deploying large-scale machine learning models require significant
computational resources, which can be a barrier for many organizations.

4. Privacy and Security: Machine learning models trained on sensitive data can raise privacy concerns if the
models are not properly secured or anonymized.

5. Scalability: As the size of the data grows, scaling machine learning algorithms to handle big data
efficiently becomes a challenge that requires distributed computing and parallel processing.

6. Model Selection: Choosing the right algorithm, hyperparameters, and evaluation metrics for a specific
task can be challenging and often requires experimentation and tuning.

7. Ethical Considerations: Machine learning models can unintentionally perpetuate biases present in the
training data, leading to unfair or discriminatory outcomes.

8. Continuous Learning: Machine learning models need to be continuously updated and retrained to adapt
to changing data distributions and new patterns in the data.

In conclusion, understanding the key terms, vocabulary, practical applications, and challenges of machine
learning is essential for data-driven science journalists to effectively communicate complex concepts and
developments in the field. By mastering these concepts, journalists can provide insightful and accurate
coverage of the latest advancements in machine learning and artificial intelligence.
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