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Schedule

Block 2 (11:00 am - 12:30 pm) 
(3) Data preprocessing in Python


(4) Evaluating & tuning machine learning classifiers 

Lunch break (12:30 - 1:30 pm)
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Classifier in scikit-learn (subset of the most popular ones) 

Linear Models 
    Logistic Regression (from sklearn.linear_model import LogisticRegression)

    Perceptron (from sklearn.linear_model import Perceptron)

    SGD Classifier (from sklearn.linear_model import SGDClassifier)

    SVC (from sklearn.svm import SVC)

    …


Nearest Neighbors 
     KNeighbors Classifier (from sklearn.neighbors import KNeighborsClassifier)

     …


Naive Bayes 
    GaussianNB (from sklearn.naive_bayes import GaussianNB)

    …

	 

Decision Trees 
    DecisionTreeClassifier (from sklearn.tree import DecisionTreeClassifier)Ensemble Methods

    RandomForestClassifier (from sklearn.ensemble import RandomForestClassifier)

    HistGradientBoostingClassifier (from sklearn.ensemble import GradientBoostingClassifier)

    …


(More) Ensemble Methods 
    StackingClassifier (from sklearn.ensemble import StackingClassifier)

    VotingClassifier (from sklearn.ensemble import VotingClassifier)

    …


Neural Network Models 
    MLPClassifier (from sklearn.neural_network import MLPClassifier)

    …
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Scikit-learn pipelines
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Scikit-learn pipelines
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Model evaluation



Sebastian Raschka                                                                                                                                                                                                         posit::conf(2023) 7

Test Labels

Test Data

Training Data

Training Labels
Data

Labels

Learning  
Algorithm

Hyperparameter  
values

Hyperparameter  
values

Hyperparameter  
values

Training Data

Training Labels

Learning  
Algorithm

Best  
Hyperparameter  

Values
Model

Training Data

Training Labels

Prediction

Test Labels

Performance
Model

Test Data

Learning  
Algorithm

Best  
Hyperparameter  

Values Final 
Model

Data

Labels

2

1

3

4

5

Performance

Performance

Performance

Model selection 

with k-fold cross-validation



Sebastian Raschka                                                                                                                                                                                                         posit::conf(2023) 8

https://arxiv.org/abs/1811.12808
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k-fold cross-validation score in scikit-learn
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Confusion matrices to look at failure cases
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Hyperparameter tuning
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Manual search: trying one thing at a time

The idea: change one thing and see if it makes it better or worse
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Manual search: trying one thing at a time

The idea: change one thing and see if it makes it better or worse

 Can yield great insights


 It is very laborious


+

−

Note: Often, changing e.g., the batch size also requires tuning other parameters from 
scratch again (like the learning rate)
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Grid search: a brute-force search

Suppose we only consider the following two hyperparameters:


• Learning rate: 0.05, 0.1, 0.5

• Hidden layer size: 50, 100, 150
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Randomized search

Draw parameters from distributions

Explore a wider range of parameter settings
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Optimal hyperparameter combination

(never sampled)

Grid search
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Optimal hyperparameter combination

(never sampled)

Grid search Randomized search
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Sampling hyperparameters
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Sampling hyperparameters
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Randomized search
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Randomized search
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Randomized search
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Randomized search
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Randomized search



Sebastian Raschka                                                                                                                                                                                                         posit::conf(2023) 27

Exercise: 

Training a small neural network

🎮 https://github.com/rasbt/posit2023-python-ml


