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Motivations

What ? Is it possible to build accurate yet lightweight decision
forests without building the whole model first ?

Why 7 Decision forests are heavy models memory-wise :

» Number of nodes in a tree is (at worst) linear
with the size of the data;

» number of required trees grows with the
problem complexity.

What for?  » Big data;
» small memory devices;
> better interpretability, less overfitting, faster
prediction, ...

How ? Joint learning and pruning (JLP)
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JLP’s foundation

The forest is a linear model in the “forest space” :
LM
§x) =3 wizi(x) (1)
j=1

Where

T is the number of trees M is the total number of nodes
1, if x reaches node j the prediction of leaf j,
zj(x) = : wj =
0, otherwise
i.e. node j indicator function

0, otherwise

JLP : iteratively introduce nodes into the tree, optimizing the split
locally but the weight globally.
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JLP in a nutshell

1. Initialize the model y < % vazl Vi
2. grow T stumps and add their children to a candidate list C;

3. repeat until budget exhaustion :
i. find the best candidate j* together with its optimal weight w*

(", W‘Tﬁﬂ%i}%— y06) +wzi(x)? (2

ii. add node j* to the model with its weight w* tempred by some
learning rate \ :
V94 Awz (3)

iii. develop node j* into its children / and r (if it is possible) and
add them to C.
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An illustration of JLP — Initialization

I Integrated in the (linear) model
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An illustration of JLP — Initialization

I Integrated in the (linear) model
[ Candidate node
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An illustration of JLP — Iterate until there are enough nodes

Loop 1

(", w*) = argminjec e Yty (v — 90) + wzi(x))?

I Integrated in the (linear) model
[ Candidate node
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An illustration of JLP — Iterate until there are enough nodes

Loop 1

Aerr 5.2 1.7 4.6 2.1 7.9 17.5

(", w*) = argminjec e Yty (v — 90) + wzi(x))?

I Integrated in the (linear) model
[ Candidate node
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An illustration of JLP — Iterate until there are enough nodes

Loop 1
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An illustration of JLP — Iterate until there are enough nodes

Loop 1

The
Chosen
One

I Integrated in the (linear) model
[ Candidate node

y() =y + Awgzo(.)
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An illustration of JLP — Iterate until there are enough nodes

Loop 1

I Integrated in the (linear) model
[ Candidate node

y() =y + Awgzo(.)
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An illustration of JLP — Iterate until there are enough nodes

Loop 2

DNerr 8.3 0.3 2.6 1.5

I Integrated in the (linear) model
[ Candidate node

y() =y + Awgzo(.)
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An illustration of JLP — Iterate until there are enough nodes

Loop 2

I Integrated in the (linear) model
[ Candidate node

y() =y + Awgzo(.)
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An illustration of JLP — Iterate until there are enough nodes

Loop 2

I Integrated in the (linear) model
[ Candidate node

V() =y + Aozg(.) + Awaza(.)
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An illustration of JLP — Iterate until there are enough nodes

Loop 2

I Integrated in the (linear) model
[ Candidate node

V() =y + Aozg(.) + Awaza(.)
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Results

Relative error with respect to the whole forest
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JLP (A = 107 1-5) performance on several datasets.
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