
SkLearn

Stéphane Canu
stephane.canu@insa-rouen.fr

Advanced Machine Learning

Winter 2023-2024



Introduction

Scikit-learn: a library to do Machine Learning in Python

Scikit-learn is a free software machine learning library in Python.
(also known as sklearn)

It is designed to interoperate with the Python numerical and
scientific libraries NumPy and SciPy.

In 2010 Fabian Pedregosa, Gael Varoquaux, Alexandre Gramfort
and Vincent Michel (from Inria, France) took leadership of the
project and made the first public release (February 1, 2010).
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Le Github de scikit-learn

https://github.com/scikit-learn/scikit-learn

https://github.com/scikit-learn/scikit-learn


Les méthodes de sklearn
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A proper Scikit Learn Tutorial
https://github.com/jakevdp/sklearn_tutorial
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Data in Scikit Learn
7 Toy, 7 Real world, 4 Generated and 4 other datasets
Loading other datasets

I Sample images
I Datasets in svmlight / libsvm format
I Downloading datasets from the openml.org repository

Load CSV files using panda



Data pre processing: encode multiclass label

df=df.drop('id',axis=1)

df['prognosis'].value_counts()

from sklearn.preprocessing import LabelEncoder

label_encoder = LabelEncoder()
df['prognosis'] = label_encoder.fit_transform(df['prognosis'])

intial labels class label one hot encoding



sklearn classifier models



A typical classification process



Multiclass evaluation: Mean Average Precision MAP@k

Average Precision AP@k
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Mean over all examples



Prediction post processing (1)



Prediction post processing (2)

Compute the Menb Average Precision MAP@k=3

# Models are evaluated based on MPA@3
mapk(y_test.values.reshape(-1, 1), top_3_prediction_ids, k=3)



Now improve on it using sklearn...
choose your favorite method and train it with the train dataset
report your result on the google doc from moodle BEFORE 8:50 today



Advanced sklearn features

Grid search cross validation

Pipeline

AutoSklearn



Grid search cross validation



Grid search cross validation



Pipeline

The major advantage of using pipelines is we can optimize the entire
training workflow, not just the learning algorithm.



Pipeline example



Pipeline + GridSearchCV



Conclusion

See Common pitfalls and recommended practices
https://scikit-learn.org/stable/common_pitfalls.html#
common-pitfalls-and-recommended-practices

https://scikit-learn.org/stable/common_pitfalls.html#common-pitfalls-and-recommended-practices
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