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What is Gradient Boosting?

• State of the art machine learning algorithm for tabular prediction problems; especially 
those with messy, missing data and high degrees of feature interaction and nonlinearity

• In this introduction we’ll focus on regression, but the general algorithm can be 
extended to many tasks, including classification



Gradient Boosting, Intuition?



Gradient Boosting, Intuition!

• Gradient boosting is an 
ensemble of weak learners

• Base models are typically 
shallow decision trees

• Like an ant colony, each model 
makes a small contribution to 
residual correction that builds 
to a complex prediction system



What are Decision Trees?



What are Decision Trees?

• Trees generate predictions based on a 
series of if/else binary decisions that 
recursively partition the feature space

• In regression, these splits are chosen to 
minimize variance within the resulting 
subsets (nodes) 

• Each data point will fall within a leaf node 
that has no further splits, and its target 
prediction will be the mean of that node



What are Residuals?

• Residuals measure the difference 
between actual and predicted target 
values (those generated by a model)

• The smaller the total magnitude of 
residuals, the better a model 
describes a dataset

• Imagine that we started with a bad 
model like the constant model on the 
right, but combined it with one that 
perfectly predicted its error…



Gradient Boosting as a Diagram

• We iteratively reduce our model’s current mistakes (residuals) by 
approximating them with a decision tree, and adding that tree to the ensemble 



Gradient Boosting as a Formal Algorithm

• After choosing hyperparameters k (number of trees) and d (max depth of each tree):



Gradient Boosting as a Python Class: Initialization



Gradient Boosting as a Python Class: Fitting



Gradient Boosting as a Python Class: Prediction and Scoring



Thank You!
https://github.com/jeddy92/ 

https://jeddy92.github.io/


