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input :Information of the parts
output:obsolescence dates of the parts

1 convert the categorical data to numeric data;

2 define the features;

3 define the target data;

4 find the optimal size of clustering;

s partition the train data;

6 for cach cluster do

find aptimal hyperparameters;
find best model;

9 end
10 for each data in the test data do

find the closest cluster using (3);

for each learning method in DT, RF, GB, DNN, RNN do

13 | predict using the best model of the closest cluster;

1 | end

15 | predict using the hybrid method (4);

16 end

EH3
| br Definition Vilues

min_samples_split  The minsmum number of samples requined 10 split an intermal node Nooe, 2,4,6,8
max, The maximum depth of the tree 24,68
min_samples_leaf  The minimum number of samples required 10 be at a leaf node 234,10
max_leaf_nodes  The maximum number of keaf nodes. None, 20, 40, 60
RF Definition Values
min_samples_split  The minimum number of samples required 10 split an internal node 345
N _estimators. The number of trees in the forest 100, 150, 200
max_features The number of iratunes to consider when looking for the best split auto, sqrt, kg2
GB Definition Values
Iearning rate  Leaming rate 0.01,0.1,02
subsample The fraction of samples 1o be used for fitting the individual base learners 05,06,07,08,09,1
n_estimators  The number of boosting stages to perform 100, 200, 300, 400, 500
max_depth depth of the d 2.4,6.8,10
DNN Definition Values
wnit The dimensionality of the output space s
optimizer The optimizer which adjusts model weights to minimize the loss function Adam. Nadam, RMSprop
dropout The fraction of the units 10 drop for the linear transformation of the inputs 0,001,000
RNN Definition Values
unit The dimensionality of the output space 264
optimizer ‘The optimizer which adjusts model weights to minimize the loss function Adam. Nadam, RMSprop
dropout ‘The fraction of the units to drop for the linear transformation of the inputs 0,01,001
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ErY
Method Zener Diodes Varactors Bfidge Ractitier
Diodes
Statistic 0928 0933 0513
DT 0.071 0.158 0.107
RF 0073 0.114 0.159
WithOut Clustering  GB 0072 0.112 0.082
DNN 0.097 0.126 0332
RNN 0.134 0254 0.468
Hybrid 0.070 0.125 0.113
Statistic 0175 0.087 0.068
DT 0.032 0.051 0.012
RF 0.042 0.051 0.021
With Clustering GB 0.037 0.056 0.011
DNN 0.081 0.080 0.065
RNN 0.064 0.058 0.062
Hybrid 0.035 0052 0.014
Zd5
Method Zener Diodes Varactors Br-idge Rectifier
Diodes
Statistic 2.751 1.668 1.230
DT 0.322 0522 0270
RF 0.358 0.380 0427
Without Clustering  GB 0.325 0.398 0.198
DNN 0.465 0.355 0.993
RNN 0.505 0.620 1318
Hybrid 0316 0425 0243
Statistic 0.778 0.221 0.098
DT 0.188 0.246 0.054
RF 0.297 0223 0.062
With Clustering GB 0.272 0.261 0.053
DNN 0.446 0.225 0.109
RNN 0.419 0.215 0.124
Hybrid 0.245 0.242 0.055
EH6
Zener Diodes Varactors BI_‘idge Rectifier
Diodes
DT 1.259921 2027222 1052013
RF 1.396787 1.472401 1641815
Without Clustering  GB 1.269164 1.544143 0.773789
DNN 1.814925 1.384894 3830107
RNN 2.020643 1.920797 5.063853
With Clustering Hybrid 0.956952 0.940740 0213291
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