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In [1]: import seaborn as sns
import matplotlib.pyplot as plt
import warnings
warnings.filterwarnings("ignore™)

In [2]: import numpy as np
from sklearn.model selection import train_test split
from sklearn.datasets import load_iris
X, y = load_iris(return_X_y=True)

In [3]: import pandas as pd
# fEFELY
metrics = pd.DataFrame({'mean_accuracy':[], 'mean_precision':[], 'mean_recall':[]}).T

In [4]: # #1YIlogisticRegression
from sklearn.linear_model import LogisticRegression
from sklearn.model selection import RepeatedStratifiedKFold
model LR = LogisticRegression(multi_class="multinomial', max_iter=300)
# max_iter BAEEA tf.kerasEIIH model tf B2 E epochEBRE—1x(300)
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In [5]:

from tensorflow import keras

from tensorflow.keras import layers
n, p = X.shape

nc = np.size(np.unique(y))

x_1 = keras.Input(shape=(1,), name='x_1")

hi 1 = layers.Dense(100,
activation="relu’,
name="hl_1")(x_1)

h2_1 = layers.Dense(20,
activation='relu’,
name='h2 1')(h1_1)

o_1 = layers.Dense(nc, name = 'o_1")(h2_1)
# B 2
2 = keras.Input(shape=(1,), name='x_2")

X
hl_2 = layers.Dense(100,
activation='relu’,
name="'hl_2')(x_2)
h2_2 = layers.Dense(20,
activation='relu’,
name="h2_2"')(h1_2)
layers.Dense(nc, name = 'o 2')(h2_2)

x_3 = keras.Input(shape=(1,), name='x 3")
hl_3 = layers.Dense(100,
activation="relu’,
name="hl_3"')(x_3)
h2_3 = layers.Dense(20,
activation='relu’,
name="h2_3")(h1_3)
layers.Dense(nc, name = 'o_3')(h2_3)

x_4 = keras.Input(shape=(1,), name='x_4")
hl_4 = layers.Dense(100,
activation='relu',
name="hl_4"')(x_4)
h2_4 = layers.Dense(20,
activation='relu’,
name='h2_4')(h1_4)
o_4 = layers.Dense(nc, name = 'o0 4')(h2_4)
h3 = layers.Add(name="'h3")([o_1, o 2, o 3, o0 4])
outputs = layers.Dense(nc,
activation='softmax",
name = 'y')(h3)
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model tf = keras.Model(inputs=[x_1, x_2, x_3, x_4], outputs=outputs)

model_tf.summary()

Model: "model"

Layer (type) Output Shape Param # Connected to
x_2 (InputLayer) [(None, 1)] )
x_3 (InputLayer) [(None, 1)] )
x_4 (InputLayer) [(None, 1)] )
hi_1 (Dense) (None, 100) 200 x_1[e][e]
hi_2 (Dense) (None, 100) 200 x_2[0][@]
hi_3 (Dense) (None, 100) 200 x_3[e][e]
hi_4 (Dense) (None, 100) 200 x_4[0][e]
h2_1 (Dense) (None, 20) 2020 h1_1[e][e]
h2_2 (Dense) (None, 20) 2020 h1_2[e][e]
h2_3 (Dense) (None, 20) 2020 h1_3[e][e]
h2_4 (Dense) (None, 20) 2020 h1_a[e][e]
o_1 (Dense) (None, 3) 63 h2_1[e][e]
o_2 (Dense) (None, 3) 63 h2_2[e][e]
o_3 (Dense) (None, 3) 63 h2_3[e][e]
o_4 (Dense) (None, 3) 63 h2_a[e][e]
h3 (Add) (None, 3) ) o_1[e][e]
o_2[e][e]
o_3[e][e]
o_4[e][e]
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In [6]:

out[6]:

In [7]:

In [8]:

In [9]:
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y (Dense) (None, 3) 12 h3[0][0]

Total params: 9,144
Trainable params: 9,144
Non-trainable params: ©

# ARSEREBEEHEM  ItEEHIERH
# from tensorflow.keras.utils import plot_model
# plot_model (model tf)
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model tf.compile(optimizer="adam’,
loss=keras.losses.SparseCategoricalCrossentropy())

# FIFE RepeatedStratifiedKFold %78
from sklearn.model_selection import RepeatedStratifiedKFold
from sklearn.metrics import recall_score, accuracy_score, precision_score

import pandas as pd
# RBEFEEW metrics
metric_list = ["accuracy", "precision", "recall"]
methods = ["_tf","_LR"]
for metric in metric_list:
for method in methods:
locals()[metric+method]=[]
loss = []
# FRRMNE

results = pd.DataFrame({'mean_accuracy':[], 'mean precision':[], 'mean_recall':[]}).T
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In [10]: # repeat 10-Fold 5 R

rskf = RepeatedStratifiedKFold(n_splits=10, n_repeats = 5)
for train_index, test_index in rskf.split(X, y):
X_train, X_test = X[train_index], X[test_index]
y_train, y_test = y[train_index], y[test_index]

### Tensorflow

## Fit model
n = X_train.shape[9]
history = model tf.fit({'x 1': X train[:,0],
'x 2': X _train[:,1],
'x 3': X_train[:,2],
"x_4': X_train[:,3]},{'y"': y_train},batch_size=n, epochs=300, verbose=0)
##1E LossTFIEZR
loss.extend(history.history['loss'])

# predict(ABBRZHEREE - FFER argmax)
ypred_tf = np.argmax(model tf.predict({'x 1': X test[:,0],

'x_2": X test[:,1],

"x_3": X test[:,2],

'x_4': X test[:,3]}),axis=1)
accuracy_tf.append(accuracy_score(ypred_tf,y_test))
precision_tf.append(precision_score(ypred_tf,y_test, average='macro'))
recall tf.append(recall_score(ypred_tf,y test, average='macro'))

### LogisticRegression
## Fit model
model_ LR.fit(X_train, y_train)

## predict

ypred_LR = model_LR.predict(X_test)
accuracy_LR.append(accuracy_score(ypred_LR,y_test))
precision_LR.append(precision_score(ypred_LR,y test, average='macro'))
recall LR.append(recall score(ypred_LR,y test, average='macro'))

print('model_tf Y loss:')

plt.plot(loss)

plt.show()

# 17 MK

results['tf.keras']=[np.mean(accuracy_tf),np.mean(precision_tf),np.mean(recall_tf)]
results['LogisticRegression']=[np.mean(accuracy_LR),np.mean(precision_LR),np.mean(recall LR)]

model_tf FY loss:
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In [11]: results

Out[11]:
tf.keras LogisticRegression
mean_accuracy 0.980000 0.964000
mean_precision 0.980000 0.964000
mean_recall 0.983206 0.969238
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