Lecture 17
Feature Engineering

Feature engineering is a critical step in the data mining process, where you create new features or
transform existing ones to improve the performance of machine learning models and gain better insights
from your data. Feature engineering techniques vary depending on the nature of your data, your
problem domain, and the specific modeling algorithms you're using. Here are some common types of
feature engineering techniques:

1. Feature Creation: Generate new features based on domain knowledge or intuition. For example, you
might create interaction terms, polynomial features, or combinations of existing features that could
better capture the relationships in the data.

2. Time-Based Features: Extract temporal features from date and time data, such as day of the week,
month, quarter, season, time of day, or time since a specific event. These features are useful in time
series analysis, forecasting, and event-driven models.

3. Text and NLP Features: Process and tokenize text data to create features such as word frequencies, n-
grams, sentiment scores, and more. Natural Language Processing (NLP) techniques like TF-IDF, word
embeddings, and topic modeling can also be used to create features from text data.

4. Categorical Encodings: Convert categorical variables into numerical representations suitable for
machine learning models. Common encodings include one-hot encoding, label encoding, target
encoding, and binary encoding.

5. Scaling and Normalization: Scale or normalize features to ensure that they have a consistent scale.
Common techniques include min-max scaling, z-score normalization, and robust scaling.

6. Logarithmic Transformation: Apply the logarithm or other mathematical transformations to features
to handle data with a skewed distribution or to stabilize variance.

7. Feature Extraction: Use techniques like Principal Component Analysis (PCA) or Linear Discriminant
Analysis (LDA) to reduce the dimensionality of high-dimensional data while retaining the most relevant
information.

8. Aggregation: Create aggregate features by grouping data points and summarizing their properties.
Aggregation can involve calculating statistics like mean, median, variance, and more.

9. Time Series Features: For time series data, generate features like rolling averages, moving standard
deviations, and lag values. These features capture temporal patterns and trends.

10. Domain-Specific Features: - Utilize domain knowledge to engineer features tailored to the specific
problem. For example, in the stock market, you might create technical indicators like moving averages or
relative strength indices.

11. Geospatial Features: - Extract features related to location, such as distances to specific points of
interest, geographical regions, or clustering based on spatial coordinates.



12. Image and Computer Vision Features: - In image analysis, you can use deep learning-based feature
extraction techniques, like pre-trained Convolutional Neural Networks (CNNs), to extract image features
or perform object detection.

13. Feature Crosses: - Combine two or more features through multiplication, addition, or other
mathematical operations to capture interactions and relationships in the data.

14. Embeddings: - For categorical variables with high cardinality, you can use embeddings generated by
deep learning models like Word2Vec or embeddings learned from the data itself to create more
informative features.

15. Feature Selection: - Apply techniques to select the most relevant features, such as univariate feature
selection, recursive feature elimination, or feature importance from tree-based models.

The choice of feature engineering techniques depends on your data, your problem, and the modeling
approach you intend to use. Effective feature engineering can significantly improve the performance of
your data mining models by making them more informative and robust.

Resources:
1. https://www.geeksforgeeks.org/feature-engineering-in-r-programming/

2. https://cran.r-project.org/web/packages/finnts/vignettes/feature-engineering.html

3. https://www.tmwr.org/recipes

4. https://jtrl13.github.io/cc20/data-preprocessing-and-feature-engineering-in-r.html

5. https://towardsdatascience.com/feature-engineering-for-machine-learning-in-r-2ed684727566

6. https://reintech.io/blog/feature-engineering-with-r-tutorial

7. https://www.hackerearth.com/practice/machine-learning/advanced-techniques/text-mining-
feature-engineering-r/tutorial/

8. http://www.feat.engineering/

9. https://www.projectpro.io/article/8-feature-engineering-techniques-for-machine-learning/423

10. https://towardsdatascience.com/feature-engineering-for-machine-learning-3a5e293a5114

11. https://towardsdatascience.com/7-of-the-most-used-feature-engineering-techniques-
bcc50f48474d

12. https://www.kaggle.com/code/prashant111/a-reference-guide-to-feature-engineering-methods

13. https://www.explorium.ai/blog/machine-learning/feature-engineering/

14. https://www.kdnuggets.com/2018/12/feature-engineering-explained.html
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