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# BAEEIESE

>>> import pandas as pd

>>> original_df = pd.read_csv('Input/example.csv', index_col = False, usecols =
range(2,57)

# HHGFAIEES

>>> original_df.columns

Index(['phase', 'ionic_radius_a', 'atomic_number_bl',
'atomic_volume_bl', 'atomic_radius_bl', 'atomic_weight_bl',
‘dipole_polarizability bl', 'electron_affinity_b1l', 'fusion_heat_bl',
'period_bl', 'vdw_radius_bl', 'covalent_radius_cordero_bl', 'ip_1 bl',
'ip_2 b1l', 'ip_3 bl', ‘'eletronegativity bl', 'ionic_radius_bl"',
"atomic_number_b2', 'atomic_volume_b2', 'atomic_radius_b2',
'atomic_weight b2', 'dipole polarizability b2', 'electron_affinity b2',
'fusion_heat_b2', 'period b2', 'vdw_radius b2',
‘covalent_radius_cordero_b2', 'ip_1 b2', ‘'ip_2 b2', 'ip_3 b2',
‘eletronegativity _b2', ‘'ionic_radius_b2', 'atomic_number_x',
"atomic_volume_x', 'atomic_radius_x', 'atomic_weight_x',
'dipole_polarizability x', 'electron_affinity x', 'fusion_heat_x"',
'period_x', 'vdw_radius_x', 'covalent_radius_cordero_x', 'ip_1 x',
'ip 2 x', 'ip_3 x', 'eletronegativity x', 'ionic_radius x', 'a', 'b',
'c', 'natoms', ‘'volume', 'PF', 'bx_mean', 'band_gap'],
dtype="object")
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>>> from jamip.ml.preprocessing import DataCleaning
>>> dc = DataCleaning(dataset_df = original df, target = 'band_gap')
>>> dc.precheck_dataframe()

{} # HIEEETIREE

# 1B FEIFHISFFEEIFE

>>> dc.number_object_cols().number_feature # ZUVFZAUFIF

numberic feature : ['ionic_radius_a', 'atomic_number_bl', 'atomic_volume_b1l',
'atomic_radius_bl', 'atomic_weight_bl', 'dipole_polarizability b1l"',
‘electron_affinity_bl', 'fusion_heat_bl', 'period_bl', 'vdw_radius_b1l',
'covalent_radius_cordero_bl', 'ip 1 bl', 'ip_2 bl', 'ip_3_bl', ‘'eletronegativity bil‘',
'ionic_radius_bl', 'atomic_number_b2', 'atomic_volume_b2', 'atomic_radius_b2',
'atomic_weight b2', 'dipole_polarizability b2', 'electron_affinity_b2', 'fusion_heat_b2"',
'period_b2', 'vdw_radius_b2', 'covalent_radius_cordero_b2', 'ip_1 b2', 'ip 2 b2',
'ip 3 b2', 'eletronegativity b2', 'ionic_radius_b2', 'atomic_number_x',
'atomic_volume_x', ‘atomic_radius_x', 'atomic_weight_x', 'dipole_polarizability x',
‘electron_affinity_x', 'fusion_heat_x', 'period_x', 'vdw_radius_x',
‘covalent_radius_cordero_x', 'ip_1 x', 'ip_2 x', 'ip_3_x', 'eletronegativity x',
'ionic_radius_x', 'a', 'b', 'c', 'natoms', ‘volume', 'PF', 'bx_mean']

>>> dc.number_object cols().object feature # F/FE/FIF

['phase'] # ZFIFIF
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>>> from jamip.ml.preprocessing import CategoryCoding
>>> cc = CatagoryCoding(dataset_df = original_df, target = 'band_gap')

>>> binary_df = cc.category_coding x(x = 'phase', encode_method = 'binary")

>>> binary_df = binary_df.transform_dataframe()

Binary encoding is used for columns [ 'phase’]

>>> binary_df.columns

Index(['ionic_radius_a', 'atomic_number_bl', 'atomic_volume_bl',
'atomic_radius_bl', 'atomic_weight_bl', 'dipole_polarizability bl’,
‘electron_affinity_b1l', 'fusion_heat_bl', 'period_bl', 'vdw_radius_bl",
'covalent_radius_cordero_bl', 'ip_1 bl', 'ip_2 bl', 'ip 3 bl"',
'eletronegativity bl', 'ionic_radius_bl', 'atomic_number_b2"',
‘atomic_volume_b2', 'atomic_radius_b2', 'atomic_weight_b2",
'dipole_polarizability b2', 'electron_affinity b2', 'fusion_heat_b2',
‘period_b2', 'vdw_radius_b2', 'covalent_radius_cordero_b2', 'ip_1_b2"',
'ip_2 b2', 'ip_3 b2', ‘'eletronegativity b2', 'ionic_radius_b2",
"atomic_number_x', 'atomic_volume_x', 'atomic_radius_x',
‘atomic_weight x', 'dipole_polarizability x', 'electron_affinity x',
'fusion_heat _x', 'period_x', 'vdw_radius_x',
‘covalent_radius_cordero x', 'ip_1 x', 'ip_2_x', 'ip_3_x',
‘eletronegativity_x', ‘'ionic_radius_x', 'a‘', 'b', 'c', 'natoms',
‘volume', 'PF', 'bx_mean', 'phase_0', 'phase_1', ‘'phase_2', ‘'band_gap'],



dtype="object")
> number_feature = cc.number_object_cols().number_feature # izl =45l
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>>> from jamip.ml.plot import Plot
>>> Plot(df = binary_df).plot_box(features = 'band_gap', file_name = 'box')
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# VBRI PR
from jamip.ml.model import RegressionModelbuilder, RegressionModelfitProcessing
from sklearn.model_selection import train_test_split
X_train, X_test, y_train, y_test = train_test_split(binary_df[number_feature],
binary_df['band_gap'],
test_size = 0.2, train_size =0.8)
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RegressionModelbuilder(model_name = 'rfr')

rfr.model_set.hyper_set(n_estimators = 200,
max_depth = 5,
max_features = 'sqrt')

> prf = PlotRegression(model = 'RFR', fixed_model = rfr)

> prf.plot_actuality predict_scatter('band_gap',

X_train,

PR

v

> rfr

y_train,

X_test,

y_test,

evaluation_index= ['r2','mae’, 'rmse'],
file name = 'RF_Actuality Predict’',
derandomization = True,
iteration_number = 50)
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> svr = RegressionModelbuilder(model_name = 'svr')
> svr = svr.model_set.hyper_set()
> prsvm = PlotRegression(model = 'SVR', fixed_model =svr)
> prsvm.plot_actuality predict_scatter('band_gap’,
X_train,
y_train,
X_test,
y_test,
evaluation_index= ['r2','mae’, 'rmse'],
file_name = 'SVR_Actuality_Predict’,
derandomization = True,
iteration_number = 10)
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> lasso = RegressionModelbuilder(model name = 'lasso')
> lasoo = lasso.model_set.hyper_set()
> prlasso = PlotRegression(model = 'LASSO', fixed_model = lasso)
> prlasso.plot_actuality predict_scatter('band_gap',
X_train,
y_train,
X_test,
y_test,

evaluation_index= ['r2', 'mae’, 'rmse'],



file _name = 'LASSO Actuality Predict’,
derandomization = True,
iteration_number = 10)
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> PlotRegression('RF', rfr).plot_actuality predict_scatter(X_train,
y_train,
X_test,
y_test)
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>>> from jamip.ml.feature_engineering import FeatureSelection, RecursiveFeatureSelection

>>> rfss = RecursiveFeatureSelection(model = 'rfr',
dataset_df = binary_df,
target = 'band_gap’,
learning_task = 'regression’,
selected_min_features = 1,
scoring = 'neg_root_mean_squared_error',
cv = 5,
step=2)
>>> rfss.set_model hyper(n_estimators = 300,
max_depth = 5,
max_features = 'sqrt').set_selector().fit()
>>> rfss.plot_rfe cv('RFE')  # BB TIFIEAIEE
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Iterations number

>>> fitted_rfr.get_feature_importances(number_feature)
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RandomForestRegressor

PF

atomic_volume_bl
electron_affinity_bl
covalent_radius_cordero_bl
ionic_radius_bl

bx_mean

vdw_radius_b1l
electron_affinity_x
atomic_radius_bl
eletronegativity x
ip 1 x
covalent_radius_cordero_x
dipole_polarizability b1l
atomic_radius_x

ip_3_x

ip_2 bl

ip_ 2 x

ionic_radius_x
atomic_weight_x

period_x

ip_3_b2

atomic_number_x
vdw_radius_x
fusion_heat_x

weight_score

Q.
.057188
.048173
.038040
.037837
.033092
.031413
.030204
.030127
.028512
.027461
.024008
.022586
.022389
.021925
.020932
.020705
.019773
.018962
.018857
.018277
.017865
.016813
.016334
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24 atomic_number_bl 0.015193
25 atomic_weight_b1l 0.014272
26 ip_3_b1 0.014267
27 dipole_polarizability_x 0.014193
28 C 0.013701
29 atomic_volume_x 0.013145
30 ip_2 b2 0.013073
31 volume 0.012768
32 b 0.012370
33 vdw_radius_b2 0.011868
34 natoms 0.011367
35 phase_1 0.010653
36 electron_affinity_b2 0.010621
37 fusion_heat b1l 0.009879
38 period_bl 0.009871
39 eletronegativity bl 0.009010
40 a 0.008495
41 ip_1_b1 0.007970
42 fusion_heat_b2 0.007839
43 ip 1 b2 0.007537
44 dipole_polarizability b2 0.007310
45 eletronegativity b2 0.006570
46 atomic_volume_b2 0.006401
47 atomic_weight_b2 0.006266
48 atomic_number_b2 0.005852
49 ionic_radius_b2 0.004589
50 atomic_radius_b2 0.004576
51 covalent_radius_cordero_b2 0.004403
52 ionic_radius_a 0.003706
53 period_b2 0.002737
54 phase_0 0.001447
55 phase_2 0.000522
>>> rfss.features_rank # 1BIFMIpREEER
rfr  rank

0 atomic_number_bl
1 atomic_volume_bl
2 atomic_radius_bl
3 atomic_weight_ bl
4 dipole_polarizability b1l
5 electron_affinity_b1l
6 fusion_heat_bl
7 period_bl
8 vdw_radius_bl
9 covalent_radius_cordero_bl

10 ip 1 b1
11 ip 2 bl
12 ip_3_b1
13 eletronegativity_ bl
14 ionic_radius_b1l
15 atomic_number_b2
16 atomic_volume_b2
17 atomic_radius_b2
18 atomic_weight_b2
19 dipole_polarizability b2
20 electron_affinity_ b2
21 fusion_heat_b2
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22 vdw_radius_b2



23 covalent_radius_cordero_b2 1
24 ip 1 b2 1
25 ip 2 b2 1
26 ip_3_b2 1
27 eletronegativity b2 1
28 ionic_radius_b2 1
29 atomic_number_x 1
30 atomic_volume_x 1
31 atomic_radius_x 1
32 atomic_weight_x 1
33 dipole_polarizability x 1
34 electron_affinity x 1
35 fusion_heat_x 1
36 period_x 1
37 vdw_radius_x 1
38 covalent_radius_cordero_x 1
39 ip_1_x 1
40 ip_2_x 1
41 ip_3 x 1
42 eletronegativity x 1
43 ionic_radius_x 1
44 a 1
45 b 1
46 C 1
47 natoms 1
48 volume 1
49 PF 1
50 bx_mean 1
51 phase_1 1
52 ionic_radius_a 2
53 period_b2 2
54 phase_0 3
55 phase_2 3

fR#ERecursiveFeatureSelectionZERMIBRRT Bin BTN =4 Sa g2 AYHE

# BHEFIEE, ['ionic_radius_a', 'period b2', 'phase 0', 'phase 2' ]k,
>>> deled_number = rfss.features_rank['rank'][rfss.features_rank['rank'] != 1].keys()
>>> deled_features = list(rfss.features_rank['rfr'][deled_number])

>>> for i in deled_features:
>>> number_feature.remove(i)
>>> pr = PlotRegression('RF', rfr)
>>> pr.plot_actuality predict_scatter('band _gap',
X_train[number_feature],
y_train,
X_test[number_feature],
y_test,
evaluation_index= ['r2', 'mae', 'rmse'],
file_name = 'Actuality Predict')
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