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Professional Certificate in Business Process Management with Artificial Intelligence

Machine Learning for Business Process Improvement

Machine Learning (ML) is a type of Artificial Intelligence (AI) that enables computer systems to learn and
improve from experience without being explicitly programmed. It involves the use of algorithms that can
analyze and draw inferences from patterns in data. In the context of Business Process Improvement (BPI),
ML can be used to automate processes, improve efficiency, and make data-driven decisions. Here are some
key terms and vocabulary related to ML for BPI:

1. Supervised Learning: A type of ML where the algorithm is trained on a labeled dataset, meaning that the
input data and desired output are both provided. The algorithm learns to map inputs to outputs by
identifying patterns in the data. Once the algorithm is trained, it can be used to make predictions on new,
unseen data. An example of supervised learning is using a dataset of customer information to predict which
customers are most likely to churn. 2. Unsupervised Learning: A type of ML where the algorithm is trained
on an unlabeled dataset, meaning that only the input data is provided. The algorithm must find patterns
and structure in the data on its own. Unsupervised learning is often used for clustering, where the algorithm
groups similar data points together. An example of unsupervised learning is using a dataset of customer
transactions to identify segments of customers with similar purchasing behavior. 3. Semi-supervised
Learning: A type of ML that combines elements of supervised and unsupervised learning. The algorithm is
trained on a dataset that is partially labeled, meaning that some of the input data has corresponding output
data, while other input data does not. Semi-supervised learning can be useful when labeling data is time-
consuming or expensive. An example of semi-supervised learning is using a dataset of customer emails to
identify patterns in customer complaints, where some emails are labeled as complaints and others are not.
4. Reinforcement Learning: A type of ML where the algorithm learns by interacting with an environment and
receiving feedback in the form of rewards or penalties. The algorithm must learn to take actions that
maximize the rewards and minimize the penalties. Reinforcement learning is often used in robotics, gaming,
and other applications where the algorithm must make decisions in real-time. An example of reinforcement
learning is using an algorithm to optimize the routing of packages in a delivery network, where the
algorithm receives rewards for delivering packages on time and penalties for delivering them late. 5.
Training Set: A dataset used to train a ML algorithm. The training set should be representative of the data
that the algorithm will encounter in the real world. The size and quality of the training set can have a
significant impact on the performance of the algorithm. 6. Test Set: A dataset used to evaluate the
performance of a ML algorithm after it has been trained. The test set should be independent of the training
set and should contain data that the algorithm has not seen before. The test set is used to estimate the
generalization error of the algorithm, which is a measure of how well the algorithm can perform on new,
unseen data. 7. Overfitting: A situation where a ML algorithm is too complex and learns the training data
too well, to the point where it performs poorly on new, unseen data. Overfitting can occur when the
algorithm is trained on a small or non-representative dataset, or when the algorithm has too many
parameters. Regularization techniques, such as L1 and L2 regularization, can be used to prevent overfitting.
8. Underfitting: A situation where a ML algorithm is too simple and fails to learn the underlying patterns in
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the data. Underfitting can occur when the algorithm is not complex enough to capture the relationships in
the data, or when the algorithm is trained on a dataset that is too noisy or contains too many outliers.
Increasing the complexity of the algorithm or preprocessing the data to remove noise and outliers can help
prevent underfitting. 9. Feature Engineering: The process of selecting and transforming the input data
(features) used to train a ML algorithm. Feature engineering can involve scaling, normalization, encoding
categorical variables, and creating new features from existing ones. Good feature engineering can
significantly improve the performance of a ML algorithm. 10. Hyperparameter Tuning: The process of
adjusting the parameters of a ML algorithm to optimize its performance. Hyperparameters are parameters
that are set before training the algorithm and cannot be learned from the data. Examples of
hyperparameters include the learning rate, regularization strength, and number of hidden layers in a neural
network. Hyperparameter tuning can be done manually, or using automated methods such as grid search or
random search. 11. Batch Processing: A method of processing data where the entire dataset is loaded into
memory and processed at once. Batch processing is often used in ML applications where the dataset is
large and cannot fit into memory all at once. Batch processing can be time-consuming, but it allows for
parallelization and can be more efficient than processing the data in smaller batches. 12. Stream Processing:
A method of processing data where the data is processed as it is generated, without being stored in
memory. Stream processing is often used in ML applications where the data is generated in real-time, such
as sensor data or social media feeds. Stream processing can be more efficient than batch processing, but it
requires more complex algorithms and infrastructure. 13. Explainability: The ability of a ML algorithm to
provide insights into how it makes predictions or decisions. Explainability is important in BPI applications
where the decision-making process must be transparent and auditable. Techniques such as LIME (Local
Interpretable Model-Agnostic Explanations) and SHAP (SHapley Additive exPlanations) can be used to
provide explanations for ML models. 14. Transfer Learning: A method of ML where a pre-trained model is
fine-tuned on a new dataset. Transfer learning can be useful when the new dataset is small or when training
a model from scratch is not feasible. Transfer learning can also be used to leverage the knowledge learned
by a model on one task to improve its performance on a related task. 15. Active Learning: A method of ML
where the algorithm selects the most informative samples from the dataset to label and include in the
training set. Active learning can be useful when labeling data is time-consuming or expensive, as it allows
the algorithm to learn from a smaller number of labeled samples. Active learning can also improve the
performance of the algorithm by focusing on the most difficult samples.

In summary, ML is a powerful tool for BPI that can automate processes, improve efficiency, and make data-
driven decisions. Key terms and vocabulary related to ML for BPI include supervised learning, unsupervised
learning, semi-supervised learning, reinforcement learning, training set, test set, overfitting, underfitting,
feature engineering, hyperparameter tuning, batch processing, stream processing, explainability, transfer
learning, and active learning. Understanding these concepts is essential for successfully applying ML to BPI.
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