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16 # _ 1l s..e3 Seed
17 =set.=seed(123)
18 tfirandomSset_seed(123)

19 np <- import("numpy")

20 npirandomfseed(as.integer(123))
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23 ‘F'l'le path <- "C:/Users/SIDALL/OneDrive/Desktop/6) ioix il=a)//putisl.xlsx”
24 data <- read_excel(file_path)

25
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I~ 1nterpo1a‘te_na <- 'Funct1u:m(:~:)

32~ if (sum(is.na(x)) = 0) {

33 ¥ - approx(l:length{x), =, 1l:length(x), rule = 2) %y
34. )

35 return(x)

36+ 1
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44
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46 dindices «- san‘p'le(l:nr-:u'.\'(}'{i-, size = 0.8 = nrow(X))
47 X¥X_train =- X[indices,
48 w_train < w[indices]
49 ¥_test <- X[-indices,
50 w_test = w[-indices]
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scaler <- scale(X_train)
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X_train_scaled <- scale(X_train)
X_test_scaled =- scale(X_test, center = attr(scaler, "scaled:center™), scale = attr(scaler, "scaled:scale"))
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66 # gipaill dapys
67 model %% compile(
(o loss = "'mean_squared_error’,
&9 optimizer = optimizer_adam(),
70 metrics = c( "'mean_absoTute_error’')
71 )
T2
g Ay :10.3 K
72

3 # papaill ajas

74  history <- model =% fit(
75 ¥_train_scaled, w_train,
76 epochs = 100,

ri batch_s1ze = 32,

T8 validation_split = 0.2
i

20
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=

1IU 2||J 3‘0 4:3 5||J EICI 'J'IO SIU QIU 1 Clld
M mean_absolute_error M val_mean_absolute_ermror o
e elzl il Jlw 12,3 K2
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20

82 Tloss <- model %:% evaluate(X_test_scaled, w_test)

#3 cat('Test Loss:", loss, "“n')

24

oo o :13.3 K
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> # pigaill paais

e e e m e e e o

~ Toss <- model %% evaluate(X¥_test_scaled, y_test)

1/1 [ ] - ETA: 0=z - Tloss: 0.0173 - mean_absolute_error: 0.0820
1/1 [ 1 - 2s 2s/step - loss: 0.0173 - mean_absolute_error: 0.0820
= cat{'Test Loss:", lossz, "‘n')
Test Loss: 0.01725167 0.0820327
e fl 114.3 S
.;f)JH ijﬂ\f\J&;«L Cbgéﬂ\gtak (,E
84
By # oiiuiiil el
B8 predictions <- model %% predict(X¥_test_scaled)
87

Sl5is el ] 115.3 K
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87
88
89
Q0
91
92
93
Q4
95
96
a7
98
99
100

MSE

# asenill Jalas olas R-squared ,keell glha !l Lkiily MAE

r_squared <- cor(y_test, predictions)iz
mae =- mean{abs{v_test - predictions))

# olas RM5E 5 MSE

mse <- meani{{y_test - predictions)}az)
rmse <- sqrtimse)
cat('R-squared:”, r_squared, '“n')
cat({'Mean Absolute Error:', mae, "‘\n
cat('Mean Sguared Error:', mse, "‘n')
cat('Root Mean Squared Error:’', rmse, '“n

p—

L

AV i Ol 16,3 K2
gl ods o Jad

R — squared = 0.8872093
MSE =0.01725167
MAE = 0.0820327
RMSE = 0.1313456
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Predicted Permeability

Predicted Permeability

p'lét-iy__tgst,_-pred%_cauns,- main =_-"Actu‘_a:| vs Predicted Permeability”,
xlab = "Actual Permeability”, ylab = "Predicted Permeability”, pch = 19, col = "blue™)
abline(0, 1, col = "red”, Iwd = 2}
#Fooopeill JUS ebi il jlas pay
plot(history$metricsival_loss, type = "1", col = 'red’', ylim = range(c(historyimetricssloss,
history3metricsSval_loss)),
ylab = "Loss", xlab = "Epoch’, main = "Training and Validation Loss™)
Tines(historySmetrics$loss, col = "blue')
legend("topright", legend = c("Training Loss™, "Validation Loss"), col = c("blue”, "red"), 1ty = 1)
£ - - . -
vyl M gl Ly 3L rm bl aadl f.d\ e 17.3 K
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Training and Validation Loss

N — Training Loss
- — Validation Loss
T T T T T T
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03

Loss
|

0.1

Epoch
%‘)-\ﬂ‘ &U\J}kﬁ\‘)u r«‘) :20.3 ﬁ

g <- ggplot(data.frame(Actual
aes(x = Actual, v
geom_point() +
geom_smooth(method = "Tm")

v_test, Predicted = as.vector(predictions)),
Predicted)) =+
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112

113 # 81ptl olas

114 residuals <- y_test - predictions

115

116 # _lel T8:y 805000 gl 38500 goaall puy

117 ggplot(data. frame(Re51dua15 = residuals), aes(x = Residuals)) +

118 geom_histogram(binwidth = 0.01, 111 = "blue’, color = "black’) +
119 ggtitle("Histogram of Residuals") +

120 x1ab({"Residuals") +

121 ylab("Frequency™) +

122 theme_minimal () +

123 theme(

124 plot.title = element_text(hjust = 0.5, size = 1537,

125 axis.title = element_text(size = 12),

126 axis.text = element_text(size = 10)

127 )

128

128 # i.8le] Juwlil, defeiell paill bylie L8l 4ull puy

130 ggp]ut[data frame(Pred1cted = as.wvector(predicticns), Residuals = residuals),
131 aes{x = Predicted, v = Residuals)) +

132 geom_point(color = 'blue', alpha = 0.5) +

133 geom_smooth(method = "loess’, color = 'red’, linetype = 'dashed’) +
134 geom_hline(yintercept = 0, color = "red”, Tinetype = 'dashed') +

135 ggtitle("Residuals vs Predicted”) +
136 x1ab("Predicted Permeability"™) +
137 vlab({"Residuals"™) +

138 theme_minimal () +

139 theme(

140 plot.title = element_text(hjust = 0.5, =size = 15),
141 axis.title = element_text(size = 12),

142 axis.text = element_textisize = 10}

143 )]

144

3l Py clu 23,3 K2
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R — squared = 0.8872093
MSE = 0.01725167
MAFE = 0.0820327
RMSE = 0.1313456
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Summary

This thesis explores how to improve multiple linear regression estimates using neural
networks through the R programming language. Linear regression, a widely recognized
statistical method for scientific and accurate forecasting, has been innovatively analyzed
here by applying neural networks to estimate relationships between independent variables
and the dependent variable.

The thesis focuses on using neural networks as the sole method for data analysis,
replacing traditional methods such as least squares with machine learning techniques that
offer greater flexibility and improved accuracy in estimation. Through R programming,
neural network models have been developed to interpret complex data and identify key
factors influencing the dependent variable.

The results of this thesis demonstrate how the use of neural networks can significantly
enhance prediction accuracy in multiple linear regression models, opening new avenues for
exploring complex relationships in data. Through this study, we present a pathway for
future research development, emphasizing the potential of using advanced quantitative
analysis techniques to enhance our understanding of various phenomena.

Keywords: Multiple Linear Regression, Neural Networks, Machine Learning, R
Programming, Statistical Prediction
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