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Algorithm 5: Hyperband optimization

Input: maximum amount of resource R; the proportion of configurations
discarded n;
Output: Best Configurations;

1 Swiam — Llogn RJ;

2 B« (Spmazt1)-R; Initialize budget parameters
3 for s < 54, to 0 do

4 n (%(s’";lﬂ;

5 r <+ Rn™%

6 T « get_unif(n); Get n configurations
7 for i < 0 to s do

8 //Start bracket;

9 ni <+ [nn7;

10 Ty < rnh

11 L < Loss(run-model(t,r;)), t € T; Evaluate configuration
12 T « top k(T,L,k=|n;/n]); Filter configurations
13 end
14 end
15 return Best configuration;
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Algorithm 1: Decision Tree

Data: Train Dataframe D = {Feature Columns x, Label Column y};
Forcasting Dataframe N = {Feature Columns z};

Result: Response Dataframe K = {Feature Columns z, Response Column y'}
Procedure DecisionTree(D):
if reach minsplit or maxdepth or D is Pure then

| return;
end
for i < 1 to number of feature do
«; < the iz feature of D ;

Gy« 1- Zkem i Determine the gini index of the ith feature

end

Qupest < «; that minimize G;

10 Tree <= Create a node on apes;

11 Dgyps < Induced sub-datasets from D divided by cpest;
12 for all D, € Dgyps do

© 0 N e oA W N K

13 Tree, +DecisionTree(D,);

14 Tree < Tree + Treey; Attach node to Tree
15 end

16 end

17 Response = Predict(Tree,N); Forecast new data

18 K = Combine(N,Responsc);
19 return K
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Algorithm 2: Random Forest

Data: Train Dataframe D = {Feature Columns z, Label Column y};
Forcasting Dataframe N = {Feature Columns z};Number of trees(B);
Output: Response Dataframe K = {Feature Columns z, Response Column y'}

Procedure RandomForest(D,B):
Forest + (; Initialize the forest
for b < 1 to B do
Z* + Bootstrap(N,D) Sample a dataset of size N from D with replacement
Fp + a very small subset of Features;
Z* + Select(Z*,Fy); Select Features
Tree, < DecisionTree(sub(2,Z*)) Train a decision tree
Prediction; < Predict(Tree,D - Z*); Validate the decision tree
ep + error rate of Predictiony; Evaluate the error rate
Prune Treey, to minimize ep;
Forest + Forest U Treey; Add the decision tree to the forest
end
end
Response = Predict(Forest,N); Forecast new data
K = Combine(NV,Response);
return K
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Algorithm 3: cXtreme Gradient Boosting

Data: Train Dataframe D = {Feature Columns x, Label Column y};

Forcasting Dataframe N = {Feature Columns z};Number of rounds T;

Result: Response Dataframe K = {Feature Columns z, Response Column y'}

1 Fo« 0 Initialize learner
2 fort < 1 to T do

3 for i + 1 to N do

4 gti < Ogte— Ly, gl=1y; Calculate first derivative of the ith node
5 hei Bg(t,,)L(yi, ?)(t—l)): Calculate second derivative of the ith node
6 end

7| Gr e Y gt Add the first derivatives together
8 H; « 27;1 hiis Add the second derivatives together
9 score < 0; Initialize score
10 Procedure WeakTree(D):

11 if reach minsplit or maxdepth or D is Pure then

12 ‘ return,;

13 end

14 for k < 1 to Number of features do

15 G L < O,H L+ 0;

16 Dy < sort D by the kyy, feature;

17 for i in Dy do

18 Gr <+ G+ g Sum the derivatives of the left and right subtrees
19 Gr+ Gy — Gy

20 Hp « Hp + hy;

21 Hp <+ H; — HL;

22 end

23 score < Max(0, %(Hfi)\ + H(g;?;)\ — ;iﬁ:};’:ﬁi —-7); Update score
24 end

25 Qpest <— «; that maximize score;

26 Tree < Create a node on apegt;

27 Dgups < Induced sub-datasets from D split on apest;

28 for all D, € Dyups do

29 Tree, +DecisionTree(D,);

30 Tree < Tree + Treey; Attach node to Tree
31 end

32 end

33 F; « Fi1 + Treey;

34 //Update the strong learner;
35 end
36 Response = Predict(Fyp,N); Forecast new data

37 K = Combinc(N,Responsc);
38 return K
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Algorithm 4: BP Neural Network

Data: Train Dataframe D = {Feature Columns x, Label Column y};
Forcasting Dataframe N = {Feature Columns z};Number of rounds T;
Result: Response Dataframe K = {Feature Columns z, Response Column y'}

1 Procedure BPNN(D):

initialize with input layer values

Compute layer outputs

Activate hidden layer output

Activate output layer output

Calculate the gradient of output neurons

Calculate the gradient of hidden neurons

Update weights

Update bias

2 Initialize the weights w and biases € of the network;
3 for n; < 1 to epoch do
4 for i in D do
5 //Propagate input forward;
6 O; < unity;
7 for j in hidden layers&output layer do
8 layer; < layer before layer;;
9 u; — wi;O0;40;:
10 if layer; is hidden layer then
11 //ReLu;
12 O, < max(0, u;);
13 else
14 //SoftMax;
15 (O %
16 end
17 end
18 //Back Propagate errors;
19 for unit; in output layer do
20 | Erj « 0;(1-0;)(v;-05);
21 end
22 for unity, in hidden layers do
23 ‘ Ery, Ok(l—ok)Er]‘Wk];
24 end
25 for w;; in Network do
26 A“Yij 4~ ErjO,;
27 Wij < Wi + Awyys
28 end
29 for 6; in Network biases do
30 Af; « Erj;
31 0; < 0; + Aby;
32 end
33 end
34 end
35 end

36 Response = Predict(Network,N);
37 K = Combince(N ,Response);
38 return K

Forecast new data





