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Abstract:

This study aims to apply artificial intelligence models using time series
techniques through the artificial neural networks algorithm to predict sales
at the electricity and gas distribution company "Sonelgaz" in El Oued,
Algeria. The study was conducted on monthly electricity sales data in(
KWh) from (January 2010 to December 2020). A neural network model
was built using the Long Short-Term Memory (LSTM) recurrent neural
network and trained accordingly. The study's results showed that the LSTM
model has a good capability in predicting electricity sales and provided

forecasts that are close to reality.
Key words: Sales prediction, Artificial Intelligence, Neural

Networks, LSTM Model
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() BT e dlidn) 2020 jengs J12010 sl 0 (1 6SU)
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S0 minmax L sl adsens 1 ol Bl fs bde (3Ll ) Ladl g
150 o JssY o8 L= scikit- Learn

1 ples oy Sl i (K3 2((17) S

[ 1 ## feature scalling
from sklearn.preprocessing import MinMaxScaler
scaler=MinMaxScaler({feature_range=({(2,1))
dfl=scaler.fit_ transform{np.array{dfl} . .reshape{-1,1%)
[ 1 print{dfi)

Y

[[e.02624487 ]
[e.ea667574]
[e.26674825]
[e. 1
[e.e1887434]
[e.11979255]
[e@.e6512a98]
[e@.13883693]
[e.23728456]
[@-117114a44]
[e.128889064]
[e.1884114%]
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[ ] ##splitting dataset into train and test split
training_size=int(len(df1)*©.65)
test_size=len(dfl)-training_size
train_data,test_data=dfi[@:training_size,:],df1[training_size:len(df1l),:1]

4 =

training_size,test_size

(85, 47)

.Google Collab zaw ,ePython ogb ad oz @ el

faasd) (347 ) cutd Sbly aasd) (4585 ) 1 eaVU Z3sad) s @ 3okl ol IS5 0
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LSTM dpmad 8201 £398 sko .4

LSTM 358 sla) dadsuadt 201 ot (19 ) S8

[ 1] ### Create the Stacked LSTM model
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense
from tensorflow.keras.layers import LSTM

[ 1 model=
model.
model.
model.

.add(Dense(1l,name="0utput™)})

.compile(loss="mean_squared_error',optimizer="adam")

model
model

Sequential()}

add(LS5TM(158, return_sequences=True, input_shape={12,1),name="Input" )}
add (LSTM{ 5@, return_sequences=True,name="H1"))

add (LSTM{5&,name="H2"))
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LSTM T3 sl oe5ke:(20) J&.&J\
Model: "sequential”
Layer (type) Output Shape Param #
et (sm) (e, 12, 150)  oee
H1 (LSTM) (None, 12, 50) 48200
H2 (LSTM) (None, 58) 20200
Output (Dense) (None, 1) 51

Total params: 151651 (592.39 KB)
Trainable params: 151651 (592.39 KB)
Mon-trainable params: @ (@8.8@ Byte)

.Google Collab iz ,ePython ot ad ol 0 el
4588 Sty m3sed! A (21) S

Input(LSTM) Input

(None,12,150) | (INone, 12,150

l

(MNone,12,150) | (None,12 500

l

(INone,12 500 [ (INone ,50)

l

(INone ,50) [ (None ,1)

Input laver | output

H1 Input
LSTM | output

H2Z | Input
LSTM | cutput

Output Input

Dense | output

LSTM Tos sl pasle e slaeVl U slus) NS
: CS}“J‘ oy 5

(30 100 (ot adas [, S0) Loy i 3020 el
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model . fit(X_train,y_train,validation_data=(X_test,y_test),epochs=18€,batch_size=32
,verbose=1)

3/3 [========c=sc===sssssc==========] - 75 685ms/step - loss: ©.8790@ - val_loss: ©.1307
Epoch 2/1@@

B3 [ o o ] - ©s S9ms/step - loss: ©.0264 - val_loss: ©.8373

Epoch 3/1ee

3/3 [=ecescscsccsacccsassassasssasanas ] - ©s S6ms/step - loss: ©.0199 - val_loss: ©.8364

Epoch 4/1ee@

3/3 [==============================] - @s 58ms/step - loss: ©.0158 - val_loss: ©.487

Epoch 97/10@

3/3 [==============================] - 85 59ms/step - loss: ©.0029 - val_loss: ©0.0€e98
Epoch 98/100

3/3 [==============================] - 0S5 6@ms/step - loss: ©.0033 - val_loss: ©.0178
Epoch 9¢/1e@

3/3 [==============================] - 05 68ms/step - loss: ©.0032 - val_loss: ©.9179
Epoch 19e/10@

3/3 [==============================] - 05 57ms/step - loss: ©.0024 - val_loss: ©.0118

<keras.src.callbacks.History at &x7c3die27ef4e>
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AU Sledao) peovall Lol ety 73 50d) el il (3)edy Jud)

R RMSE | byl 51
0.466 1.291 50
0.448 1.241 100
0.75 0.546 150
0.68 0.631 200
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