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Graduate Certificate in Artificial Intelligence and Psychological Counselling

Machine Learning and Data Analysis

Machine Learning (ML) and Data Analysis are crucial components of the Graduate Certificate in Al and
Psychological Counselling. Here are some key terms and vocabulary that you will encounter in this course:

1. Machine Learning (ML): ML is a subset of artificial intelligence (Al) that enables computer systems to learn
and improve from experience without being explicitly programmed. ML algorithms use statistical models to
analyze and draw inferences from patterns in data.

2. Data Analysis: Data analysis is the process of inspecting, cleaning, transforming, and modeling data to
discover useful information, draw conclusions, and support decision-making.

3. Supervised Learning: Supervised learning is a type of ML where the algorithm is trained on a labeled
dataset, which means that the input data and corresponding output labels are known. The goal is to learn a
mapping between inputs and outputs so that the algorithm can make accurate predictions on new, unseen
data.

4. Unsupervised Learning: Unsupervised learning is a type of ML where the algorithm is trained on an
unlabeled dataset, which means that the input data has no corresponding output labels. The goal is to
discover hidden patterns or structures in the data.

5. Semi-supervised Learning: Semi-supervised learning is a type of ML that combines supervised and
unsupervised learning. The algorithm is trained on a dataset that is partially labeled, which means that some
of the input data has corresponding output labels, while the rest does not.

6. Deep Learning: Deep learning is a subset of ML that uses artificial neural networks with many layers to
learn and represent complex patterns in data. Deep learning algorithms can automatically extract features
from raw data, which makes them particularly useful for image and speech recognition.

7. Overfitting: Overfitting is a common problem in ML where the algorithm learns the training data too well,
including its noise and outliers, and fails to generalize to new, unseen data. Overfitting can be reduced by
using regularization techniques, such as L1 and L2 regularization, or by using cross-validation.

8. Underfitting: Underfitting is a common problem in ML where the algorithm fails to learn the underlying
patterns in the data, resulting in poor performance on both the training and test data. Underfitting can be
reduced by using more complex models, increasing the amount of training data, or by tuning the
hyperparameters of the model.

9. Bias-Variance Tradeoff: The bias-variance tradeoff is a fundamental concept in ML that refers to the
balance between the complexity of the model and its ability to generalize to new data. A high bias model is
simple and has low variance but may fail to capture the complexity of the data. A high variance model is
complex and has high variance but may overfit the training data.

10. Hyperparameters: Hyperparameters are the parameters of the ML model that are not learned from the
data, such as the learning rate, regularization strength, or the number of hidden layers in a neural network.
Hyperparameters are typically set using grid search, random search, or Bayesian optimization.

11. Cross-validation: Cross-validation is a technique used to evaluate the performance of ML models by
splitting the data into training and test sets, training the model on the training set, and evaluating its
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performance on the test set. Cross-validation can be used to estimate the generalization error of the model,
tune hyperparameters, and prevent overfitting.

12. Feature Engineering: Feature engineering is the process of creating new features from the original data
to improve the performance of ML models. Feature engineering can include techniques such as one-hot
encoding, binning, scaling, and dimensionality reduction.

13. Dimensionality Reduction: Dimensionality reduction is the process of reducing the number of features in
a dataset while preserving the relevant information. Dimensionality reduction can be used to improve the
performance of ML models, reduce the computational cost, and prevent overfitting.

14. Principal Component Analysis (PCA): PCA is a technique used for dimensionality reduction that
transforms the original features into a new set of orthogonal features called principal components. The first
principal component captures the most variance in the data, the second principal component captures the
second most variance, and so on.

15. Logistic Regression: Logistic regression is a statistical model used for classification tasks where the
output is a binary variable. Logistic regression models the relationship between the input features and the
probability of the output variable using a logistic function.

16. Decision Trees: Decision trees are a type of ML model used for both classification and regression tasks.
Decision trees recursively partition the data into subsets based on the values of the input features, creating
a tree-like structure.

17. Random Forests: Random forests are an ensemble ML model that combines multiple decision trees to
improve the performance and reduce the variance of the model. Random forests randomly select a subset
of the input features and training data to train each decision tree, and the final prediction is made by
aggregating the predictions of all the trees.

18. Support Vector Machines (SVMs): SVMs are a type of ML model used for classification and regression
tasks. SVMs find the hyperplane that maximally separates the classes in the feature space, and the distance
between the hyperplane and the nearest data points is used as a margin to prevent overfitting.

19. Naive Bayes: Naive Bayes is a family of probabilistic ML models used for classification tasks. Naive Bayes
models the relationship between the input features and the output variable using Bayes' theorem, assuming
that the features are independent of each other.

20. K-Nearest Neighbors (KNN): KNN is a type of ML model used for classification and regression tasks.
KNN finds the k closest data points in the feature space and makes a prediction based on their labels or
values.

In summary, ML and data analysis are essential components of the Graduate Certificate in Al and
Psychological Counselling. Understanding the key terms and vocabulary described above will help you
navigate the course and apply these concepts to real-world problems in psychological counselling. By
leveraging the power of ML, you can gain insights from data, make accurate predictions, and improve the
outcomes for your clients.
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