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A study of Predicting International Gasoline Prices based on Multiple
Linear Regression with Economic Indicators
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Abstract The domestic petroleum market is highly sensitive to changes in international oil prices. So, it is
important to identify and respond to those changes. In particular, it is necessary to clearly understand the
factors causing the price fluctuations of gasoline, which exhibits high consumption. International gasoline prices
are influenced by global factors such as gasoline supplies, geopolitical events, and fluctuations in the U.S.
dollar. However, previous studies have only focused on gasoline supplies. In this study, we explore the causal
relationship between economic indicators and international gasoline prices using various machine learning-based
regression models. First, we collect data on various global economic indicators. Second, we perform data
preprocessing. Third, we model using Multiple linear regression, Ridge regression, and Lasso(Least Absolute
Shrinkage and Selection Operator) regression. The multiple linear regression model showed the highest accuracy
at 96.73% in test sets. As a result, Our Multiple linear regression model showed the highest accuracy at
96.73% in test sets. We will expect that our proposed model will be helpful for domestic economic stability
and energy policy decisions.
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Figure 1. Flow diagram of global oil price prediction model: We collect various global factors, preprocess, model and validate the
data.
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Table 2. Validation results of the international gasoline price prediction model
R-Square RMSE Accuracy(%)
Models Weight
Train Sets Test Sets Train Sets Test Sets Train Sets Test Sets
Multiple
. 0.939%5 0.9357 46.3425 48.8712 96.93 96.73
Linear
0.01 0.939% 0.9357 46.3425 488734 96.93 96.73
' 0.1 0.939% 0.93%6 46.3435 489434 96.93 96.73
Ridge 1 0.9392 0.9337 46.4390 496300 96.91 96.63
10 0.9292 09133 50.1057 56.7821 96.40 9557
0.01 0.939% 0.9357 46.3425 488790 96.93 96.73
0.1 09394 0.93% 46.3470 489468 96.92 96.72
Lasso 1 09382 09328 46:8235 499931 9%6.86 9%.58
10 0.9071 0.8953 57.3798 62.3797 9%5.24 A62
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International Gasoline Price(t)= +131.5 X Brent crude oil price (t)
+85.3 X U.S.Import petroleum and petroleum products (t—1)
+76.5 X Dollar Index (t—2)
—53.8 X S&P 500 (t) 1)
+39.0 X Dow Jones Industrial Average (t)
—26.4 X U.S. benchmark Interest rate(t)
+13.2 X GPR (t)

¢ is monthly from July 2008 to December 2022

Prediction Result in Test Set

1200 =
= prediction
actual

1000 X
@Q
o
& coo ¥ X
2 5
= 800 g o * x
% . "
3 :
= x
=
S A
2 600 x T
a = , ¥ m X
E " : 2 x

’ L x
2] * *x
Sk
400 X 4
0 5 10 15 20 25 30 35
Index sorted by actual of International Gasoline Price

a7 2 MEEs|H 24o HAEM Hjo|H ok A LR JHol st M3 24 Zaf wyk

M X= o Fts LIERH D 3[M O AA ZtS LIERHCH
Figure 2. The test dataset results of the linear regression: The results of the linear regression for the
International gasoline price. Red X represents predictions and gray O represents actual values.
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