forestFloor 1st of July 2015 L

a package to visualize and comprehend the full curvature of random forests

Seren H Welling, Line K Clemmensen, Lars Hovgaard, Per Brockhof, Stephen T Buckley, Hanne F Refsgaard
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Sample Train RF
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Sample | Thickness | Temperature | Concentration
No. (cm) €C) (gL)
1 |amoms| s 0.066
2 |smsi| 7 007t

NG |lemama| T 0n

IN\ 11| 0

I N o3| a0
Srowass| 81

| V AR S 0067

Vs [remms| 7 0071
9 |1o6oms| 7 007
10 |2069626 | 80 0.066
263 & 0.067
12 207927 & 0067
13 207998 w0 0.069
4 |1sTue3| 7 0071
15 |ismams| 7 0.066

Choose
target!
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Visualizing mapping
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Dimensions needed = nvar + 1

Dimensions needed = nvar + nclasses -1
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Part 2 — how forestFloor works

- Decision trees for dummies
- Feature contributions
- Itis all about context!
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Two variables, one target, one grand mean(nl)
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... and residuals of the grand mean
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Best split of n1 by x2...
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Best split of n2...
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Random forest

Training data

Bootstrap and train many trees

Forest

Aggregate models by voting

Robust predictions
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F, Feature contributions

F is a decomposition of the predicted targets...
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Part 3

Plot feature
contributions
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y=fX) =
(x,)% + sin(x,) + (x3 * x4) + 0xc + Ox,



Unknown
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Sample
data

Train RF

Sample | Thickness | Temperature | Concentration
No. (cm) €C) (gL)
1 |amoms| s 0.066
2 |smsi| 7 007t

NG |lemama| T 0n

IN\ 11| 0

I N o3| a0
Srowass| 81

| V AR S 0067

Vs [remms| 7 0071
9 |1o6oms| 7 007
10 |2069626 | 80 0.066
263 & 0.067
12 207927 & 0067
13 207998 w0 0.069
4 |1sTue3| 7 0071
15 |ismams| 7 0.066
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y=f(X) = (x1)% + sin(xy) + (x3 * x4) + 0x5 + 0x; + noise
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...rgl 3d plot, printed screens
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