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What is AdaBoost?

AdaBoost, short for Adaptive Boosting, is a powerful ensemble learning method that

combines multiple weak learners to create a strong classifier. Introduced by Yoav

Freund and Robert Schapire in 1996, AdaBoost is particularly effective in improving

the performance of weak classifiers by sequentially training them on the same

dataset, with each subsequent learner focusing more on the instances that were

misclassified by the previous ones. By assigning higher weights to these misclassified

instances, AdaBoost ensures that subsequent weak learners pay more attention to

them, ultimately leading to a strong, accurate classifier. Yoav Freund and Robert

Schapire won 2003 Gödel Prize for this work.[1] AdaBoost has been widely applied in

various domains, including Spam filtering, face recognition, and sentiment analysis,

due to its simplicity, effectiveness, and ability to handle complex classification tasks

The Idea behind AdaBoost
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The Algorithm

Step 1:  Assign equal weights to all training data points in the dataset. These weights 

represent the importance of each sample during the training process.

Step 2: Train one or a set of weak classifiers like decision stump on the training data.

Step 3: Calculate the error made by the weak classifier. Assign weights to classifiers 

based on their accuracy. Better classifiers receive higher weights.

Step 4: Assign higher weights to misclassified data points and lower weights to 

correctly classified data points.

Step 5: Repeat step 2 to 4 for a specified number of iterations, refining predictions at 

each step.

Step 6: Aggregate predictions of all weak classifiers with their respective weights using 

a weighted majority vote to make the final prediction.[2]

Illustrated Example

How to Implement AdaBoost in your Code!

AdaBoost can be easily implemented in your code using sklearn.ensemble module.[4]

Advantages and Disadvantages

Advantages Disadvantages

Boosts accuracy by combining 
weak models to create a strong 

model.

Sensitive to outliers and noisy 
data.

Adapts to challenging examples 
by focusing on past mistakes.

Training can be 
computationally expensive for 
large datasets or many models.

Works with various types of 
base models for adaptable 

ensemble creation.

May struggle with imbalanced 
datasets. Additional techniques 

need to handle them.[2]

Applications using AdaBoost

• Facial recognition[5]

• Spam filtering[6]

• Recommendation system[7]

• Financial Fraud Detection[8]

• Sentiment analysis[9]

• Gesture Recognition[10]
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