
Algorithm Target Variable 
Type

Predictor 
Variable Type

Suitable Data Types

Linear Regression Continuous Continuous Numerical 
(quantitative)

Logistic Regression Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (one-hot 
encoded)

Decision Trees Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

Random Forests Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

Support Vector Machines Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

k-Nearest Neighbors Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

Neural Networks Continuous Continuous Numerical 
(quantitative)

Categorical Categorical (one-hot 
encoded)

Naive Bayes Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

Principal Component 
Analysis (PCA)

N/A Continuous Numerical 
(quantitative)

K-Means Clustering N/A Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

Hierarchical Clustering N/A Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

1. Linear Regression:



Target Variable Type: Continuous

Predictor Variable Type: Continuous
Suitable Data Types: Numerical (quantitative)
When to Use: Use linear regression when you want to predict a continuous numeric
outcome variable based on one or more continuous predictor variables. It's suitable
for problems like predicting house prices, stock prices, or any other quantitative
value.

2. Logistic Regression:
Target Variable Type: Categorical
Predictor Variable Type: Continuous

Suitable Data Types: Numerical (quantitative) for predictor variables, or Categorical
(one-hot encoded) for categorical predictor variables.
When to Use: Logistic regression is used for binary or multiclass classification
problems. It's suitable for scenarios like predicting whether an email is spam or not
(binary) or classifying types of diseases (multiclass).

3. Decision Trees:
Target Variable Type: Categorical
Predictor Variable Type: Continuous

Suitable Data Types: Numerical (quantitative) for continuous predictors, or
Categorical (encoded) for categorical predictors.
When to Use: Decision trees are versatile and can be used for both classification
and regression tasks. They are useful when you want to understand the decision-
making process and interpretability is important. They work well for problems where
data has complex interactions.

4. Random Forests:
Target Variable Type: Categorical
Predictor Variable Type: Continuous or Categorical

Suitable Data Types: Numerical (quantitative) or Categorical (encoded)
When to Use: Random forests are an ensemble method based on decision trees.
They are robust and suitable for both classification and regression tasks. Use them
when you want to improve predictive accuracy and handle complex relationships in
the data.

5. Support Vector Machines (SVM):
Target Variable Type: Categorical
Predictor Variable Type: Continuous or Categorical
Suitable Data Types: Numerical (quantitative) or Categorical (encoded)

When to Use: SVMs are effective for binary and multiclass classification. They work
well when you need a clear margin of separation between classes and can handle



high-dimensional data. Use SVMs for tasks like image classification or text
classification.

6. k-Nearest Neighbors (KNN):
Target Variable Type: Categorical
Predictor Variable Type: Continuous or Categorical

Suitable Data Types: Numerical (quantitative) or Categorical (encoded)
When to Use: KNN is a lazy learner used for classification tasks. It's suitable when
you want to classify data points based on their similarity to nearby data points. Use
KNN for recommendation systems, image recognition, or text categorization.

7. Neural Networks:
Target Variable Type: Continuous for regression, Categorical for classification
Predictor Variable Type: Continuous or Categorical (one-hot encoded)
Suitable Data Types: Numerical (quantitative) or Categorical (one-hot encoded)

When to Use: Neural networks, particularly deep learning models, are powerful for
complex tasks such as image and speech recognition, natural language processing,
and any problem where capturing intricate patterns is crucial.

8. Naive Bayes:
Target Variable Type: Categorical
Predictor Variable Type: Continuous or Categorical
Suitable Data Types: Numerical (quantitative) or Categorical (encoded)

When to Use: Naive Bayes is commonly used for text classification and spam
detection. It assumes that features are conditionally independent given the class,
making it effective for text data and high-dimensional problems.

9. Principal Component Analysis (PCA):
Target Variable Type: N/A (Used for dimensionality reduction)

Predictor Variable Type: Continuous
Suitable Data Types: Numerical (quantitative)

When to Use: PCA is used to reduce the dimensionality of high-dimensional datasets
while preserving as much variance as possible. It's useful for feature engineering and
visualization in exploratory data analysis.

10. K-Means Clustering:
Target Variable Type: N/A (Unsupervised learning for clustering)

Predictor Variable Type: Continuous or Categorical (encoded)
Suitable Data Types: Numerical (quantitative) or Categorical (encoded)
When to Use: K-Means is a clustering algorithm used for unsupervised learning. Use
it when you want to group similar data points together, such as customer
segmentation or image segmentation.

11. Hierarchical Clustering:



Algorithm Target Variable 
Type

Predictor Variable 
Type

Suitable Data Types

Principal Component 
Analysis (PCA)

N/A Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

K-Means Clustering N/A Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Hierarchical Clustering N/A Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Support Vector Machines 
(SVM)

Categorical Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Gradient Boosting Categorical Continuous Numerical 
(quantitative)

Categorical Categorical 
(encoded)

XGBoost Categorical Continuous Numerical 
(quantitative)

Categorical Categorical 
(encoded)

Naive Bayes Categorical Continuous Numerical 
(quantitative)

Categorical Categorical 
(encoded)

Long Short-Term Memory 
(LSTM)

Continuous Sequential Data 
(Time Series)

Numerical 
(quantitative)

Target Variable Type: N/A (Unsupervised learning for clustering)

Predictor Variable Type: Continuous or Categorical (encoded)
Suitable Data Types: Numerical (quantitative) or Categorical (encoded)
When to Use: Hierarchical clustering is another unsupervised clustering algorithm
that creates a hierarchical representation of data clusters. It's used when the data
hierarchy structure is important.



Algorithm Target Variable 
Type

Predictor Variable 
Type

Suitable Data Types

Categorical 
(Multiclass)

Categorical (one-hot 
encoded)

Random Forests Categorical Continuous Numerical 
(quantitative)

Categorical Categorical 
(encoded)

Convolutional Neural 
Networks (CNN)

Categorical Image Data Image data (pixel 
values)

Categorical 
(Multiclass)

Image data (pixel 
values)

28. Principal Component Analysis (PCA):

When to Use: PCA is used for dimensionality reduction and feature extraction. It is
suitable for continuous numerical data when you want to reduce the dimensionality while
preserving variance. PCA can also be applied to mixed datasets with both continuous and
categorical variables.

29. K-Means Clustering:

When to Use: K-Means is used for unsupervised clustering. It works well with continuous
numerical data when you want to group similar data points together. K-Means can also be
applied to mixed datasets with both continuous and categorical variables.

30. Hierarchical Clustering:

When to Use: Hierarchical clustering is used for unsupervised clustering and hierarchy
visualization. It is suitable for continuous numerical data when you want to create a
hierarchical representation of data clusters. Hierarchical clustering can also be applied to
mixed datasets with both continuous and categorical variables.

31. Support Vector Machines (SVM):

When to Use: SVMs are effective for classification tasks. They work well with categorical
targets and continuous numerical predictors. SVMs can also handle mixed datasets with
both categorical and numerical features.

32. Gradient Boosting:



Algorithm Target Variable 
Type

Predictor Variable 
Type

Suitable Data Types

Random Forests Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

Principal Component N/A Continuous Numerical 

When to Use: Gradient Boosting is used for classification and regression tasks. It is
suitable for categorical targets and continuous numerical predictors. Gradient Boosting
can also work with categorical predictors (encoded) when using techniques like CatBoost.

33. XGBoost:

When to Use: XGBoost is a powerful ensemble algorithm used for classification and
regression tasks. It is suitable for categorical targets and continuous numerical predictors.
XGBoost can also handle categorical predictors (encoded) when using one-hot encoding
or similar techniques.

34. Naive Bayes:

When to Use: Naive Bayes is commonly used for text classification and spam detection. It
is suitable for categorical targets and continuous numerical predictors. Naive Bayes can
also work with categorical predictors (encoded).

35. Long Short-Term Memory (LSTM):

When to Use: LSTM is used for sequential data, particularly time series forecasting. It is
suitable for continuous time series data and can also handle multiclass categorical targets
with one-hot encoding.

36. Random Forests:

When to Use: Random Forests are versatile ensemble algorithms used for classification
and regression tasks. They are suitable for categorical targets and continuous numerical
predictors. Random Forests can also work with categorical predictors (encoded).

37. Convolutional Neural Networks (CNN):

When to Use: CNNs are specialized for image data processing. They are used for image
classification and object detection tasks. CNNs require categorical targets and image data
in the form of pixel values. Multiclass image classification is possible using one-hot
encoding for the targets.



Algorithm Target Variable 
Type

Predictor Variable 
Type

Suitable Data Types

Analysis (PCA) (quantitative)

Categorical Numerical 
(quantitative)

Hierarchical Clustering N/A Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Support Vector Machines 
(SVM)

Categorical Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Gradient Boosting Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

XGBoost Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

Naive Bayes Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

Long Short-Term Memory 
(LSTM)

Continuous Sequential Data 
(Time Series)

Numerical 
(quantitative)

Categorical 
(Multiclass)

Categorical (one-hot 
encoded)

Random Forests Categorical Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

Convolutional Neural 
Networks (CNN)

Categorical Image Data Image data (pixel 
values)

Categorical 
(Multiclass)

Image data (pixel 
values)

Natural Language 
Processing (NLP) Models

Categorical 
(Multiclass)

Text Data Text data (tokenized 
and encoded)

Categorical 
(Binary)

Text data (tokenized 
and encoded)



Algorithm Target Variable 
Type

Predictor Variable 
Type

Suitable Data Types

Continuous Text data (word 
embeddings)

Algorithm Target Variable 
Type

Predictor Variable 
Type

Suitable Data Types

Random Forests Categorical 
(Multiclass)

Continuous Numerical (quantitative)

Categorical (Binary) Categorical (encoded)

Categorical 
(Ordinal)

Categorical (encoded)

Categorical 
(Nominal)

Categorical (one-hot 
encoded)

K-Means 
Clustering

N/A Continuous Numerical (quantitative)

Categorical (Binary) Numerical (quantitative)

Categorical 
(Nominal)

Numerical (quantitative)

Hierarchical 
Clustering

N/A Continuous Numerical (quantitative)

Categorical (Binary) Numerical (quantitative)

Categorical 
(Nominal)

Numerical (quantitative)

Naive Bayes Categorical (Binary) Text Data Text data (tokenized and 
encoded)

Categorical 
(Multiclass)

Text data (tokenized and 
encoded)

ARIMA Continuous (Time 
Series)

N/A Numerical (quantitative)

Categorical (Binary) Numerical (quantitative)

Categorical 
(Nominal)

Numerical (quantitative)

Hidden Markov 
Models

Categorical (State) Continuous 
(Emission)

Numerical (quantitative)

Categorical (State) Categorical (one-hot 
encoded)

Continuous 
(Emission)

Text data (word 
embeddings)



Algorithm Target Variable 
Type

Predictor Variable 
Type

Suitable Data Types

Collaborative 
Filtering

Continuous (User 
Ratings)

Categorical (Item) Numerical (quantitative)

Continuous (User 
Ratings)

Categorical (User/Item 
IDs)

Algorithm Target Variable 
Type

Predictor 
Variable Type

Suitable Data Types

Genetic Algorithms N/A Continuous Numerical 
(quantitative)

Categorical 
(Binary)

Numerical 
(quantitative)

Categorical 
(Nominal)

Numerical 
(quantitative)

Isolation Forest Anomaly Detection Continuous Numerical 
(quantitative)

Categorical 
(Binary)

Numerical 
(quantitative)

Categorical 
(Nominal)

Numerical 
(quantitative)

Self-Organizing Maps 
(SOM)

Clustering Continuous Numerical 
(quantitative)

Categorical 
(Binary)

Numerical 
(quantitative)

Categorical 
(Nominal)

Numerical 
(quantitative)

Quantile Regression Continuous Continuous Numerical 
(quantitative)

Categorical Categorical (encoded)

Extreme Learning 
Machines (ELM)

Continuous Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Autoencoders Continuous Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Image Data Image data (pixel 
values)



Algorithm Target Variable 
Type

Predictor 
Variable Type

Suitable Data Types

Isotonic Regression Continuous Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Bayesian Networks Categorical 
(Multiclass)

Continuous Numerical 
(quantitative)

Categorical 
(Binary)

Categorical (encoded)

Hidden Semi-Markov 
Models

Continuous (Time 
Series)

Categorical (State) Numerical 
(quantitative)

Categorical (State) Categorical (one-hot 
encoded)

Continuous 
(Emission)

Text data (word 
embeddings)

12. Genetic Algorithms:

When to Use: Genetic algorithms can be used for optimization tasks with continuous
variables or when searching for the best combination of categorical binary or nominal
variables. They are suitable for numerical optimization problems, feature selection, and
hyperparameter tuning.

13. Isolation Forest:

When to Use: Isolation Forest is primarily used for anomaly detection tasks. It works well
with continuous variables or when detecting anomalies in categorical binary or nominal
data. It is effective in identifying outliers in numerical or mixed-type datasets.

14. Self-Organizing Maps (SOM):

When to Use: SOM is used for clustering tasks. It is suitable for continuous data or when
clustering categorical binary or nominal variables. SOMs can help visualize and
understand the structure of high-dimensional data.

15. Quantile Regression:

When to Use: Quantile regression is used for modeling conditional quantiles of a
continuous target variable. It is suitable for tasks where you want to capture the
relationship between continuous predictors and different quantiles of the target variable. It
can also handle categorical predictors, but they need to be encoded.



Algorithm Target 
Variable Type

Predictor Variable 
Type

Suitable Data Types

Independent Component 
Analysis (ICA)

N/A Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Radial Basis Function 
Networks

Categorical Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

16. Extreme Learning Machines (ELM):

When to Use: ELM is used for regression and classification tasks. It works with
continuous predictors and targets or with a mix of continuous predictors and categorical
targets. ELM is known for its fast training, making it suitable for large datasets.

17. Autoencoders:

When to Use: Autoencoders are used for various tasks, including dimensionality
reduction, feature learning, and anomaly detection. They work well with continuous
predictors and targets, as well as mixed-type data. In the case of image data, they are
used for tasks like denoising and feature extraction.

18. Isotonic Regression:

When to Use: Isotonic regression is used to model non-decreasing relationships between
continuous predictors and targets. It is suitable for regression tasks with continuous
predictors and targets or when dealing with categorical predictors (encoded).

19. Bayesian Networks:

When to Use: Bayesian networks are used for probabilistic modeling. They are suitable
for modeling the relationships between categorical multiclass targets and continuous
predictors or between binary targets (encoded) and categorical (encoded) predictors.

20. Hidden Semi-Markov Models:

When to Use: Hidden Semi-Markov Models are used for modeling time series data with
categorical state variables. They are suitable for tasks where the state transitions are
important. HSMMs can handle both continuous and categorical state variables, as well as
continuous emission variables or text data represented as word embeddings.



Algorithm Target 
Variable Type

Predictor Variable 
Type

Suitable Data Types

Categorical (Binary) Categorical 
(encoded)

Categorical 
(Nominal)

Categorical (one-hot 
encoded)

Self-Organizing Maps 
(SOM)

Clustering Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Categorical (Binary) Numerical 
(quantitative)

Hidden Semi-Markov 
Models (HSMM)

Categorical Continuous Numerical 
(quantitative)

Categorical (Binary) Numerical 
(quantitative)

Categorical 
(Nominal)

Numerical 
(quantitative)

Sequential Data 
(Time Series)

Numerical 
(quantitative)

Rough Sets Categorical Categorical Categorical 
(encoded)

Continuous Numerical 
(quantitative)

Categorical (Binary) Categorical 
(encoded)

Categorical 
(Nominal)

Categorical (one-hot 
encoded)

Quadratic Discriminant 
Analysis (QDA)

Categorical Continuous Numerical 
(quantitative)

Categorical Categorical 
(encoded)

Kohonen Networks (Self-
Organizing Maps)

Clustering Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Categorical (Binary) Numerical 
(quantitative)



Certainly, let's continue with the guidelines for these additional algorithms:

21. Independent Component Analysis (ICA):

When to Use: ICA is used for blind source separation and feature extraction. It is suitable
for continuous data when you want to separate mixed signals or sources. It can also be
applied to categorical data when you want to extract independent components.

22. Radial Basis Function Networks:

When to Use: Radial Basis Function Networks are used for classification and regression
tasks. They work well with continuous predictors and targets. They can also handle
categorical predictors or binary-encoded categorical predictors.

23. Self-Organizing Maps (SOM):

When to Use: SOMs are used for clustering tasks and visualization. They are suitable for
continuous data when you want to uncover the underlying structure. SOMs can also be
applied to categorical data or binary-encoded categorical data for clustering.

24. Hidden Semi-Markov Models (HSMM):

When to Use: HSMMs are used for modeling time series data with categorical states.
They are suitable for tasks where the state transitions are important, whether you have
binary-encoded states, nominal states, or sequential data in the form of time series.

25. Rough Sets:

When to Use: Rough Sets are used for feature selection and rule-based classification.
They are suitable for categorical data when you want to reduce feature dimensionality or
build interpretable models. Rough Sets can handle continuous data, binary-encoded
categorical data, and nominal data encoded as one-hot vectors.

26. Quadratic Discriminant Analysis (QDA):

When to Use: QDA is used for classification tasks. It is suitable for categorical targets and
continuous predictors, or when dealing with categorical predictors (encoded). QDA can
capture non-linear decision boundaries.

27. Kohonen Networks (Self-Organizing Maps):

When to Use: Kohonen Networks, which are another name for Self-Organizing Maps, are
used for clustering and visualization. They work well with continuous data for clustering
and can also be applied to categorical data or binary-encoded categorical data.



Algorithm Target Variable 
Type

Predictor Variable 
Type

Suitable Data 
Types

Elastic Net Continuous Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Categorical (Binary) Categorical 
(encoded)

Genetic Programming Continuous Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Categorical (Binary) Categorical 
(encoded)

Fuzzy Logic Continuous Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Categorical (Binary) Categorical 
(encoded)

Genetic Fuzzy Systems Continuous Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Categorical (Binary) Categorical 
(encoded)

Markov Chain Monte 
Carlo (MCMC)

Continuous Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Sequential Data 
(Time Series)

Numerical 
(quantitative)

Gaussian Mixture Models 
(GMM)

Continuous 
(Multimodal)

Continuous Numerical 
(quantitative)

Categorical Numerical 
(quantitative)

Locally Linear 
Embedding (LLE)

N/A Continuous Numerical 
(quantitative)



Algorithm Target Variable 
Type

Predictor Variable 
Type

Suitable Data 
Types

Categorical Numerical 
(quantitative)

Algorithm Target Variable 
Type

Predictor 
Variable Type

Suitable Data Types

Bayesian Belief 
Networks

Categorical 
(Multiclass)

Continuous Numerical (quantitative)

Categorical 
(Binary)

Categorical (encoded)

Ant Colony 
Optimization (ACO)

N/A Continuous Numerical (quantitative)

Categorical Numerical (quantitative)

Categorical 
(Binary)

Categorical (encoded)

Simulated Annealing N/A Continuous Numerical (quantitative)

Categorical Numerical (quantitative)

Categorical 
(Binary)

Categorical (encoded)

Growing Neural Gas Clustering Continuous Numerical (quantitative)

Categorical Numerical (quantitative)

Categorical 
(Binary)

Numerical (quantitative)

Cellular Automaton Continuous Continuous Numerical (quantitative)

Categorical Numerical (quantitative)

Categorical 
(Binary)

Categorical (encoded)

Quantum Machine 
Learning

Continuous 
(Quantum States)

Continuous Quantum states, 
Numerical (quantitative)

Categorical Numerical (quantitative)


