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Abstract:

Gold is one of the most important financial and investment assets, attracting widespread attention in global markets due
to its role as a safe haven during times of economic crises and monetary volatility. Gold prices are affected by a large
number of economic factors, most notably the movements of the US Dollar Index. This makes gold price prediction a
crucial issue in financial analysis and investment decision—making.

This study aimed to build a prediction model using artificial neural networks, specifically a multi-layered network (MLP),
to analyze the relationship between gold prices and the US Dollar Index during the period from 1990 to 2025, based
on historical monthly data. The model used five input variables: the current Dollar Index, the lagging values of both gold
and the dollar, and the initial differences between the two variables. This enabled the model to capture time patterns
and non-linear relationships between the variables.

The study results demonstrated the model's high efficiency and predictive accuracy. The relative error for the training
sample was 0.001, while for the test sample it was (0.002—very low values indicating the model's ability to make
accurate and effective predictions. The results also showed that using lagging values and first differences contributed
to enhancing the model's predictive performance and improving its ability to explain changes in gold prices.

The study also revealed a complex dynamic relationship between the dollar index and gold prices. The model was able
to capture the nonlinear effects between variables better than traditional statistical models. The hidden layer of the
neural network helped uncover underlying patterns within the financial data, positively impacting the quality of the
results.

The study concluded that artificial neural network models are an effective tool for analyzing financial time series and
predicting future prices, especially in highly volatile and unstable markets. The study recommends expanding the use
of artificial intelligence and machine learning techniques in financial analysis and risk management, with the potential
for future model development by incorporating additional economic variables such as interest rates, inflation, oil prices,

and global monetary policies.

Keywords: Dollar Index, Gold Prices, Artificial Neural Networks.
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Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
gold 432 191.300000000 4357.10000000 994.488194444 752.658748052
00000 000000 444800 793300
DXY 432 71.8000000000 120.200000000 92.4166435185 10.2141190930
00000 000000 18530 54680
Valid N (listwise) 432
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Case Processing Summary

N Percent
Sample Training 293 68.0%
Testing 138 32.0%
Valid 431 100.0%
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Network Information
Input Layer Covariates 1 DXY
2 LAGS(gold,1)
3 DIFF(gold,1)
4 LAGS(DXY,1)
5 DIFF(DXY,1)
Number of Units? 5
Rescaling Method for Covariates Standardized
Hidden Layer(s) Number of Hidden Layers 1
Number of Units in Hidden Layer 12 3
Activation Function Hyperbolic
tangent
Output Layer Dependent Variables 1 gold
Number of Units 1
Rescaling Method for Scale Dependents Standardized
Activation Function Identity
Error Function Sum of Squares

a. Excluding the bias unit
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Model Summary

Training Sum of Squares Error .200
Relative Error .001
Stopping Rule Used 1 consecutive

step(s) with no

decrease in error?

Training Time 0:00:00.02
Testing Sum of Squares Error .164
Relative Error .002

Dependent Variable: gold

a. Error computations are based on the testing sample.
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