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Algorithm 1 Random Forest

Inputs: Training data set S:={(X 1,¥ 1), (X 2,V 2), (X n,¥u)}, M=The number of
trees=features, Base learning algorithm T
Outputs: The ensemble—a composite model
Method:
for m=1 to M
Create bootstrap sample Sw, by sampling S in replacement
Let Fu be the subset of F, where features in Fy are randomly chosen
Train a tree T with Sm and Fun
end for

Ensemble all Ty (Vote the majority class for classification task, Average all trees
for regression task)
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(3)=7 % 1 &= 1% (Support Vector Machine, SVM )
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Algorithm 2 Gradient Boosting Decision Tree

Inputs: Training data setS: = {(x1,y1), (x2,y2),...,(xn,yn)}, M=number of iterations.
differentiable loss function L(y, F(x))
Outputs: The ensemble—a composite model

Method:
Initialize model Fy(x) = argminy > ; L (y;,¥) (The first “week model”)
for m=1to M
Compute 1r;, =- [%T&(?))] (negative gradient)

Train a Decision tree to fit r;,,

Giving terminal regions Rj,,; 153 ;» Where Jm = number of leaf
Yim = argminy Y .cp,, L(YVi, Frn-1(x:) +7)

Update F,,(x) = F,_1(x) + aZﬁZ’l ¥imI(x € Rj,), a = learning rate

end for
Output Fy(x)
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(5)E 5124 Filk (Recursive Feature Elimination)
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Algorithm 3 Recursive Feature Elimination

Inputs: Training data set S: = {(x1, y1), (x2, y2),...,(xn,yn)}, Set of P features F
={fv i fp)
Importance measurement M (T, F)
Outputs: Ranking of Features
Method:
while F is not empty do:
Train the learning algorithm with F
Measure the importance of ranking for all f,in F
Eliminate the least important feature f* from F
end
Output Ranking of Features
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Random Forest Gradient Boosting Ridge Regression Support Vector Regression  sum

U.S. Ending Stocks 1 1 4 2 8

USIndex 2 2 1 5 10

Gold 3 3 5 1 12

Refinery Operable Capacity(percent) 6 5 3 3 W
Refiner Net Input of Crude Oil T 7 2 4 0

U.S. Exports 4 4 7 T 2

Field Production 5 6 6 6 23

U.S. Imports 8 8 8 8§
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Collect data

Clean, explore,
prepare data for
machine learning

Ensemble Learning

Run the RFE Run the RFE Run the RFE Run the RFE
algorithm with algorithm with algorithm with algorithm with
Randem Forest Gradient Boosting SVR Ridge Regression

Rank the
significance for each
machine learning
algorithm

Sum up all above

results
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