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Hyperparameter tuning

• A machine learning model has two types of 
parameters. 
– The first type of parameters are the parameters that 

are learned through a machine learning model.

– The second type of parameters are the hyper 
parameter that we pass to the machine learning model.

• Normally we randomly set the value for these hyper 
parameters and see what parameters result in best 
performance. 

• However randomly selecting the parameters for the 
algorithm can be exhaustive.



Hyperparameter tuning

• These hyperparameters might address model design questions 
such as:
– What degree of polynomial features should I use for my 

linear model?
– What should be the maximum depth allowed for my decision 

tree?
– What should be the minimum number of samples required at 

a leaf node in my decision tree?
– How many trees should I include in my random forest?
– How many neurons should I have in my neural network layer?
– How many layers should I have in my neural network?
– What should I set my learning rate to for gradient descent?



Hyperparameter tuning



Hyperparameter tuning

• In general, this process includes:
– Define a model
– Define the range of possible values for all 

hyperparameters
– Define a method for sampling 

hyperparameter values
– Define an evaluative criteria to judge the 

model
– Define a cross-validation method



Grid Search CV

• It is not easy to compare performance of different 
algorithms by randomly setting the hyper parameters 
because one algorithm may perform better than the 
other with different set of parameters. And if the 
parameters are changed, the algorithm may perform 
worse than the other algorithms.

• Therefore, instead of randomly selecting the values of 
the parameters, a better approach would be to 
develop an algorithm which automatically finds the 
best parameters for a particular model. Grid Search is 
one such algorithm.



Grid Search CV

• n_estimators = [10, 50, 100, 200]

• max_depth = [3, 10, 20, 40]                                                                       would yield the following models.

• RandomForestClassifier(n_estimators=10, max_depth=3)

• RandomForestClassifier(n_estimators=10, max_depth=10)

• RandomForestClassifier(n_estimators=10, max_depth=20)

• RandomForestClassifier(n_estimators=10, max_depth=40)

•

• RandomForestClassifier(n_estimators=50, max_depth=3)

• RandomForestClassifier(n_estimators=50, max_depth=10)

• RandomForestClassifier(n_estimators=50, max_depth=20)

• RandomForestClassifier(n_estimators=50, max_depth=40)

•

• RandomForestClassifier(n_estimators=100, max_depth=3)

• RandomForestClassifier(n_estimators=100, max_depth=10)

• RandomForestClassifier(n_estimators=100, max_depth=20)

• RandomForestClassifier(n_estimators=100, max_depth=40)

•

• RandomForestClassifier(n_estimators=200, max_depth=3)

• RandomForestClassifier(n_estimators=200, max_depth=10)

• RandomForestClassifier(n_estimators=200, max_depth=20)

• RandomForestClassifier(n_estimators=200, max_depth=40)



Example: Wisconsin Breast Cancer Dataset



Read the dataset



Select the model



Train the model

Check the accuracy here



Apply Grid Search CV



Train the model

Check the accuracy now



Random Search



Useful resources

• www.geeksforthegeeks.org  

• www.scikit-learn.org  

• www.towardsdatascience.com

• www.medium.com

• www.analyticsvidhya.com

• www.kaggle.com

• www.stephacking.com

• www.github.com 

http://www.geeksforthegeeks.org/
http://www.scikit-learn.org/
http://www.towardsdatascience.com/
http://www.medium.com/
http://www.analyticsvidhya.com/
http://www.kaggle.com/
http://www.stephacking.com/
http://www.github.com/
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