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Question: What to do with all this data?
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How Random Forest Works
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Features

Tree 𝟏 Tree 𝑻Tree 𝟐
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WT
𝒑𝟏 = 𝟎. 𝟓𝟓

Mutant
𝒑𝑻 = 𝟎. 𝟖𝟐

Mutant
𝒑𝟐 = 𝟎. 𝟕𝟔

Majority: Mutant
𝒑 = 𝐀𝐯𝐞𝐫𝐚𝐠𝐞	𝒑𝒊 
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Summary

• Learned what tabular data is
• What splits are geometrically and within the algorithm
• How random forests trains on current data and tests on new points
• How random forest estimates feature importance



Independence Testing, K-Sample 
Testing and Random Forest



𝐻! ∶ 𝐹"# = 𝐹"𝐹#
𝐻$ ∶ 𝐹"# ≠ 𝐹"𝐹#

𝐻! ∶ 𝜌 = 0
𝐻$ ∶ 𝜌 ≠ 0
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Question: Is there a relationship?







Estimate Pairwise 
Distance Matrices

Calculate P-value

Calculate Dcorr 
Statistic

How to Compute Dcorr

Linear Algebra

Permutation 
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1 01

Average Similarity 
over all Trees



Estimate Pairwise 
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How to Compute KMERF
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Compute 
similarities via RF

Exact 
Equivalence

Calculate Feature 
Importance

RF Feature 
Importance



𝐻! ∶ 𝐹" = 𝐹#
𝐻$ ∶ 𝐹" ≠ 𝐹#

𝐻! ∶ 𝜇" = 𝜇#
𝐻$ ∶ 𝜇" ≠ 𝜇#

Question: Are they different?



Question: Is there a relationship?
=

Question: Are they different?

(via a transformation of the data)



Summary

• Learned what independence and k-sample testing are
• Learned how Dcorr and KMERF works
• Found out what results are on our data



Methods to Evaluate 
Performance



Train Classifier Test Classifier

Score Classifier
(i.e. Accuracy)



…
Leave One Out

…



…
K-Fold (𝒌 = 𝟓)

…



Train Classifier Test Classifier

Score Classifier
(i.e. Accuracy)
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Summary

• Methods of performing cross-validation
• How to evaluate classifiers using classification accuracy and ROC
• What a good and bad classifier is with regards to AUC and ROC
• How this works with our data



Hierarchical Clustering
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Summary

• Learned how to do hierarchical clustering
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Questions?
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