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Outline

• From OLS to kernel machines and beyond
• OLS
• Ridge
• Ｌａｓｓｏ
• Kernels
• Cross-validation
• Hands on: sklearn



What is Machine Learning?
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Machine Learning is the field of study that gives computers the 

ability to learn without being explicitly programmed.

-- Arthur Samuel (1959)



Examples of Machine Learning
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https://flic.kr/p/5BLW6G [CC BY 2.0]

http://commons.wikimedia.org/wiki/File:
Netflix_logo.svg [public domain]

By Steve Jurvetson [CC BY 2.0]

http://commons.wikimedia.org/wiki/File:American_book_co
mpany_1916._letter_envelope-2.JPG#filelinks [public 
domain] 

And many, many more …



3 Types of Learning
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Supervised Unsupervised Reinforcement

 Learning from 
labeled data

 E.g., Spam 
classification

 Discover structure in 
unlabeled data

 E.g., Document 
clustering

 Learning by “doing” 
with delayed reward

 E.g., Chess computer



Supervised Learning
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Supervised

Classification Regression
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y=12.5

?

?



Unsupervised Learning
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Unsupervised

Clustering Compression
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The simplest Sklearn workflow
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Flower Classification
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Iris-Versicolor

Iris-Setosa

Iris-Setosa



Instances (sam ples, observations)

Features (attributes, dim ensions) C lasses (targets)

sepal_length sepal_w idth petal_length petal_w idth class

1 5.1 3.5 1.4 0.2 setosa

2 4.9 3.0 1.4 0.2 setosa

… … … … … …

50 6.4 3.2 4.5 1.5 veriscolor

… … … … … …

150 5.9 3.0 5.1 1.8 virginica

https://archive.ics.uci.edu/ml/datasets/Iris

IR ISData Representation
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Iris-Versicolor

Iris-Setosa

Iris-Setosa



Digits
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Generating Synthetic Data
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from sklearn.datasets import make_…



Supervised Workflow
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 Fit model on all data after 
evaluation

TRAINING

GENERALIZATION



Supervised Workflow
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TRAINING

GENERALIZATION

estimator.fit(X_train, y_train)

estimator.predict(X_test)

estimator.score(X_test, y_test)



Regression Shrinkage and 
Selection via the Lasso

































Holdout Evaluation I
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Holdout Evaluation II
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Holdout Validation I
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Holdout Validation II
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Holdout Validation III
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Grid Search
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Ｎｏｗ， ｂｉｇ ｑｕｅｓｔｉｏｎ

• Ｈｏｗ ｔｏ ｄｅｆｉｎｅ ｉｎｐｕｔ Ｘ？

• http://stockcharts.com/school/doku.php?id=chart_school:technica
l_indicators

http://stockcharts.com/school/doku.php?id=chart_school:technical_indicators

