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IDecision trees of iris data, scikit-learn


http://scikit-learn.org/stable/modules/tree.html
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%]: Bagging = Boosting 7 .2

2What is the difference between Bagging and Boosting, xristica



http://quantdare.com/2016/04/what-is-the-difference-between-bagging-and-boosting/
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http://cectv.net/v-XNzA4MjQyNDky.html
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4The Viola/Jones Face Detector (2001) (Most slides from Paul Viola)


http://slideplayer.com/slide/4816467/
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5Boosted Random Forest and Transfer Learning


http://mprg.jp/research/boostedrandomforest_e
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Gradient Boost Decision Tree (GBDT)
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Algorithm 1: Gradient_Boost

1 Fo(x) = argmin,, Zflil Ly )

zformzltOMdo
o [9LonFCa)

3 y= { IF(x)) :|F(X):Fm—1(x) ’

4 | ap=argmin, ;N [§;— Bh(x;a)]’

5 | pm=argmin, 31, L(yi, Fno1(x) + ph(x;; am))
6 Fm(x) = Fm—1(x) + pmh(x; am)

7 end

Greedy function approximation: A gradient boosting machine, Jerome H. Friedman
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5Gradient Visual, Wikipedia


https://en.wikipedia.org/wiki/File:Gradient_Visual.svg
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'—Gradient Boost Decision Tree (GBDT)
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Fin(x) = Frn—1(X) + pmh(x; am)
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GBDT: Fn(x) = Fo(x) + >, pmh(x;am)

8Intuitive Understanding of Sine Waves


https://betterexplained.com/articles/intuitive-understanding-of-sine-waves/
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9Tutorial: Principal Components Analysis (PCA)


https://lazyprogrammer.me/tutorial-principal-components-analysis-pca/
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def boost(
// +-- 46 lines: input: RDD[LabeledPoint],----------———-—————————————————
val firstTree = new DecisionTreeRegressor () .setSeed (seed)

val firstTreeModel = firstTree.train(input, treeStrategy)
val firstTreeWeight = 1.0

baselLearners (0) = firstTreeModel
baseLearnerWeights (0) = firstTreeWeight
// +== 17 lines: var predError: RDD[ (Double, Double)] =-----=----———----

while (m < numIterations && !doneLearning) {
// Update data with pseudo-residuals
val data = predError.zip(input).map { case ((pred, _), point) =>
LabeledPoint (-loss.gradient (pred, point.label), point.features)
}
// +-- 5 lines: timer.start(s"building tree Sm")---------------------—-
val dt = new DecisionTreeRegressor () .setSeed(seed + m)
val model = dt.train(data, treeStrategy)
baselLearners (m) = model
baseLearnerWeights (m) = learningRate

predError = updatePredictionError (

input, predError, baseLearnerWeights(m), baselLearners(m), loss

// +-- 21 lines: predErrorC kpointer.update (predError) ———-—-—-—-——-————
m += 1

source: spark/ml/tree/impl/GradientBoostedTrees.scala
commit: 2eedc00bO04ef8ca771ff64c4£834c25f835f5f44
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10Red-black tree, Madit


http://www.texample.net/tikz/examples/red-black-tree/
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http://nbviewer.jupyter.org/github/facaiy/book_notes/blob/master/machine_learning/tree/gbdt/treeboost/intro.ipynb
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sklearn & Ii 72

y_pred = self. decision_function (X)

def _fit stage(self, i, X, y, y pred, sample weight, sample_mask,
random_state, Xiidxisorted, X_csc=None, X csr=None):
for k in range(loss.K):
if loss.is_multi class:
y = np.array(original y =

k, dtype=np.float64)

residual = loss.negative gradient(y, y_pred, k=k,
sample_weight=sample_weight)
tree = DecisionTreeRegressor (
criterion='friedman mse',
splitter='best"',
presort=self.presort)

tree.fit (X_csc, residual, sample weight=sample weight,
check input=False, X idx sorted=X_ idx_ sorted)
# update tree leaves
loss.update_terminal regions(tree.tree_, X, y, residual, y_pred,
sample_weight, sample_mask,
self.learning_rate, k=k)
self.estimators_[i, k] = tree
return y pred

source: scikit-learn/sklearn/ensemble/gradient_boosting.py
commit: dl6lbfaala42da75f4940464f7f1c524ef53484fF
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http://nbviewer.jupyter.org/github/facaiy/book_notes/blob/master/machine_learning/tree/gbdt/xgboost/intro.ipynb
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void UpdateOneIter (int iter, DMatrix* train) override {
CHECK (ModelInitialized())
<< "Always call InitModel or LoadModel before update";
if (tparam.seed per_ iteration || rabit::IsDistributed()) {
common: :GlobalRandom () .seed (tparam.seed * kRandSeedMagic + iter);
}
this->LazyInitDMatrix (train);
this->PredictRaw (train, &preds_);
obj_->GetGradient (preds_, train->info(), iter, &gpair );
gbm_->DoBoost (train, this->FindBufferOffset (train), &gpair_);

source: xgboost/src/learner.cc
commit: 49bdb5c97fccd81blfdf032eab4599a065c6cdfo6
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» XGBoost Parameters
> objective
reg:linear, binary:logistic, multi:softmax
» num_round, max_depth
> eta
» lambda (L2 reg), alpha (L1 reg)

» Notes on Parameter Tuning

> ﬁ:”ﬁxiﬁ:#}% : 0 §r missing


https://github.com/dmlc/xgboost/blob/master/doc/parameter.md
https://github.com/dmlc/xgboost/blob/master/doc/how_to/param_tuning.md
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