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Abstract: The study aimed to demonstrate the extent to which artificial intelligence models can improve the 

accuracy of forecasting macroeconomic indicators compared to the traditional model used in analyzing these 

indicators in Iraq for the period 1990-2024. The variables or economic indicators included (GDP, inflation, oil price, 

exchange rate). The time series was tested for stationarity to apply the ARIMA model compared to artificial 

intelligence models LSTM and Transformer. Better results were obtained using artificial intelligence models 

compared to the traditional ARIMA model for all economic indicators. The study recommends the possibility of 

adopting the artificial model in forecasting instead of traditional models in decision-making and shaping future 

policies related to the economic aspect of Iraq. 
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Introduction: Forecasting is considered one of the important tools for shaping future policies for macroeconomic 

indicators, as well as for economic decision-making, which the government and economic policymakers rely on in 

formulating strategic plans and making appropriate financial and monetary decisions. The importance of this forecasting 

in developing countries, including Iraq, which has a high degree of volatility due to its heavy reliance on oil revenues, 

The Iraqi economy has undergone radical changes due to wars, economic sanctions, and structural shifts toward a market 

economy. These conditions have made traditional economic forecasting models face difficulties in dealing with the non-

linear nature and instability of economic time series, in addition to missing values and others With the beginning of the 

technological progress witnessed in the last two decades, artificial intelligence techniques have emerged as another 

alternative for analyzing big economic data, due to their ability to discover hidden patterns and invisible interactions 

between economic variables. This work has been highly relevant given the permanent development that is necessary in 

statistical analysis for forecasting tools to obtain results that mirror the current fluctuations of the Iraqi economy. It 

becomes certain when considering some economic indicators like GDP, inflation, and exchange rates and taking into 

consideration the comparison with traditional models of artificial intelligence. 

Research methodology 
First: The Research Problem 

The research problem arises from the lack of accuracy and reliability in economic forecasts, which is due to the reliance 

on traditional economic models that assume linear relationships between variables. In contrast, the Iraqi economy is 

characterized by sharp fluctuations and nonlinear changes associated with oil revenues and unstable conditions. 

The research problem is represented by the following question: Can artificial intelligence models improve the accuracy 

of forecasting general economic indicators in Iraq compared to traditional models during the period from 1990 - 2030? 

Secondly: Research Objective 

This study aims to improve the accuracy of economic indicator forecasting using artificial intelligence techniques. Its 

findings will be compared with traditional economic models, and the research will also explore the extent to which 

artificial intelligence can handle nonlinear relationships and economic changes.. It will also provide recommendations 

to the relevant parties on the most suitable models for economic forecasting. 

Third: The Importance of the Research 

The importance of the research comes from the following: 

1- It contributes to the development of economic forecasting methodologies in Iraq by relying on advanced artificial 

intelligence technologies. 

2 - Helping decision-makers in government and banking institutions to formulate more accurate and professional 

economic policies. 
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Fourth: Research Hypotheses 

1. H0: There are no statistically significant differences between smart models and traditional models in the accuracy of 

predicting macroeconomic indicators in Iraq. H0: There are no statistically significant differences between smart models 

and traditional models in the accuracy of predicting macroeconomic indicators in Iraq. 

2. H1: There are statistically significant differences in favor of artificial intelligence models in improving the accuracy 

of predicting macroeconomic indicators in Iraq during the period (1990–2030). H1: There are statistically significant 

differences in favor of artificial intelligence models in improving the accuracy of predicting macroeconomic indicators 

in Iraq during the period (1990–2030). 

Fifth: Research Methodology 

The research relies on the experimental quantitative method through: 

- Collecting annual economic data for the period (1990–2024) from reliable sources (World Bank, International 

Monetary Fund, Central Statistical Bureau). 

- Building traditional models such as ARIMA, 

- Building artificial intelligence models like Transformer, LSTM 

Previous studies 

Many studies have addressed the importance of improving the accuracy of forecasting economic indicators in Iraq using 

various models and techniques. 

Haider Khaled Rashid presented a study at the University of Baghdad aimed at forecasting the size of Iraq's GDP for 

the period 1980-2015, using traditional time series models such as linear and quadratic trend equations and Box-Jenkins 

models. 

The study focused on how to accurately predict GDP levels in various sectors, with an analysis of multiple methods to 

select the optimal forecasting model for the period from 2016 - 2020. The importance of using traditional statistical 

models was emphasized, despite their difficulties in dealing with the economic and political fluctuations that Iraq is 

experiencing. 

The scholar (Keharny) was able to show the effects of fiscal policies in improving and diversifying the economy of the 

Iraqi state using public expenditure and revenue instruments between 2010 – 2022. The findings indicated a lack of 

economic diversification; instead, there is dependence on oil revenue, putting the economy at risk due to rising 

challenges associated with varying levels of oil prices in the international markets. There is a need to develop prudent 

financial policies to address dependence on oil. 

The study at the Iraqi Ministry of Planning focused on comparing traditional methods such as ARIMA in forecasting 

GDP size. The study emphasized that the selection of models should be based on performance criteria for better 

forecasting, and that each model has advantages and limitations when applied to the Iraqi economy. 

The Journal of Monetary and Financial Studies presented an analysis of the reality of the oil sector and the impact of oil 

revenue fluctuations on the Iraqi economy and future development, emphasizing the necessity of diversifying the 

economy and developing other sectors to reduce excessive reliance on oil. 

Table 1: Results of the stability (stationarity) test of the variables at the level I(0) and the first difference I(1) 

PP test 

At Level 

With Constant t-Statistic -0.256 -0.828 -2.225 -1.490 

 Prob. 0.928 0.809 0.198 0.537 

  no no no no 

With Constant & Trend t-Statistic -1.674 -1.735 -1.816 -2.050 

 Prob. 0.760 0.733 0.694 0.571 

  no no no no 

Without Constant & Trend t-Statistic 0.331 5.522 -0.081 1.092 

 Prob. 0.780 1.000 0.655 0.929 

  no no no no 
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 At First Difference 

  d(LNEX) d(LNGDP) d(LNGINFL) d(LNOIL) 

With Constant t-Statistic -17.715 -19.658 -17.537 -16.082 

 Prob. 0.000 0.000 0.000 0.000 

  *** *** *** *** 

With Constant & Trend t-Statistic -17.697 -19.666 -17.599 -16.073 

 Prob. 0.000 0.000 0.000 0.000 

  *** *** *** *** 

Without Constant & Trend t-Statistic -17.718 -18.845 -17.527 -15.906 

 Prob. 0.000 0.000 0.000 0.000 

  *** *** *** *** 

The source was prepared by the researcher using EViews 13 software. 

 

Table 2 Results of the stationarity test (level) of the variables at the level I(0) and first difference I(1) ADF test 
 At Level 

  LNEX LNGDP LNGINFL LNOIL 

With Constant t-Statistic -0.839 -0.370 -1.648 -1.496 

 Prob. 0.806 0.911 0.456 0.534 

  no no no no 

With Constant & Trend  t-Statistic -2.182 -2.433 -1.360 -2.050 

 Prob. 0.497 0.361 0.870 0.571 

  no no no no 

Without Constant & Trend  t-Statistic -0.407 1.806 -0.620 1.078 

 Prob. 0.536 0.983 0.448 0.927 

  no no no no 

At First Difference 

  d(LNEX) d(LNGDP) d(LNGINFL) d(LNOIL) 

With Constant t-Statistic -3.477 -3.021 -4.135 -16.080 

 Prob. 0.009 0.034 0.001 0.000 

  *** ** *** *** 

With Constant & Trend  t-Statistic -3.492 -2.995 -4.147 -16.071 

 Prob. 0.042 0.136 0.006 0.000 

  ** no *** *** 

Without Constant & Trend  t-Statistic -3.349 -1.713 -4.190 -15.906 

 Prob. 0.001 0.082 0.000 0.000 
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  *** * *** *** 

The source was prepared by the researcher using EViews 13 software. 

The analysis method using EViews13 software 

Using the ARIMA method to forecast economic indicators in Iraq for the period 1960-2030 to obtain accurate results 

compared to artificial intelligence analysis of those indicators to determine the consistency of the analysis methods and 

identify the preference in adopting the estimated results for the economic indicators, where the ARIMA method was 

used and it was according to multiple stages for each indicator as shown below. 

 

Table3 describing economic indicators with the identification of the best ARAMA model 
Variable 

 
The symbol 

 
ARAMA 

Exchange rate 

 

EX (5،1،1 ) 

Gross Domestic Product 

 

GDP (6،1،1 ) 

Inflation 

 

INFL. (8،1،1 ) 

Oil price OIL (7،1،3 ) 

The source : was prepared by the researcher  

Estimating the ARIMA model for economic indicators (exchange rate, GDP, inflation, oil price) after testing for 

stationarity, the model was estimated with time series estimation testing, then the random variable was examined, and 

finally, the desired time values were predicted as shown below: ( Shahat, & Wahiba,2022) 

First: Analysis using EViews13 software 

1- Exchange rate EX 

A figure  1 showing the Correlogram of D(EX) 
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The source : was prepared by the researcher using EViews 13 software. 

 

Table  4   ARMA estimation results for the exchange rate 

 
The source : was prepared by the researcher using EViews 13 software. 

Form 2 D(EX): Inverse Roots of AR/MA Polynomial(s)  
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The source : was prepared by the researcher using EViews 13 software . 

3 Correlogram of Residuals From 

 
The source : was prepared by the researcher using EViews 13 software 
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A chart  4  showing the expected exchange rate results for the period 2025-2030 

 
The source : was prepared by the researcher using EViews 13 software . 

2- Gross Domestic Product (GDP) 

From 5 Correlogram of D(GDP) 

  

 

 

 
The source : was prepared by the researcher using EViews 13 software . 
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 Table 5  ARMA estimation results for GDP 

 

 
 The source : was prepared by the researcher using EViews 13 software. 

Form 6  D(GDP): Inverse Roots of AR/MA Polynomial(s) 

 
The source : was prepared by the researcher using EViews 13 software . 
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Form 6 Correlogram of Residuals Estimation Results 

 

 
The source : was prepared by the researcher using EViews 13 software . 
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A form 7 showing the expected GDP results for the period 2025-2030 

 

 
The source : was prepared by the researcher using EViews 13 software . 

2- Inflation 

3- Form 8 Correlogram of D(INFL) 

 

 

 
The source : was prepared by the researcher using EViews 13 software . 
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Table 6 estimation results ARMA For inflation 

 
D(INFL) Inverse Roots of AR/MA Polynomial(s) Form 9 

 

 

 
The source : was prepared by the researcher using EViews 13 software . 

 

 



QJAE,  Volume 28, Issue 1 (2026)                                                                           

 

 

151   
 

 

Form 10 Result Correlogram of Residuals 

 

 
The source : was prepared by the researcher using EViews 13 software . 
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A form 11 showing the expected INF results for the period 2025-2030 

 

 

 
The source : was prepared by the researcher using EViews 13 software . 

4- Oil price 
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Correlogram of D(OIL) Form12 

 

 
The source : was prepared by the researcher using EViews 13 software . 
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Table  7  Results of ARMA estimation for oil price 

 
The source : was prepared by the researcher using EViews 13 software. 
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Form 13 D(OIL) Inverse Roots of AR/MA Polynomial(s) 

 

 

 

 
The source : was prepared by the researcher using EViews 13 software . 

 

Form  14 Correlogram of Residuals 

 
The source : was prepared by the researcher using EViews 13 software . 
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Form 15 Results of estimating the expected values of oil prices for the period 2025-2030 

 

 
The source : was prepared by the researcher using EViews 13 software . 

Secondly : Analysis using artificial intelligence 

 

Table 8  analysis results for economic indicators using artificial intelligence 

  

The economic indicator 
The model R2 RMSE MAE MAPE (%) 

Exchange rate   

(EX) 

ARMA 0.5 3 2.1 135.4 

LSTM 0.65 2.1 1.5 90.5 

Transformer 0.7 1.8 1.2 75 

--- --- --- --- --- --- 

Gross Domestic Product 

(GDP) 

ARMA 0.72 0.21 0.17 4.8 

LSTM 0.8 0.15 0.12 3.5 

Transformer 0.85 0.12 0.1 2.9 

--- --- --- --- --- --- 

Inflation (infl ). 

ARMA 0.17 2.4 2.1 147 

LSTM 0.4 1.5 1.3 90 

Transformer 0.5 1.3 1.1 75 

--- --- --- --- --- --- 



QJAE,  Volume 28, Issue 1 (2026)                                                                           

 

 

157   
 

 

Oil price (pr.oil ) 

ARMA 0.16 0.73 0.53 17.4 

LSTM 0.35 0.5 0.4 12 

Transformer 0.45 0.4 0.3 10 

The source : was prepared by the researcher using EViews 13 software.  

Forecasting macroeconomic indicators (2025-2030) using a model 

Based on the results of the Long Short-Term Memory (LSTM) model, which showed improved accuracy compared to 

traditional models (R2 reaching 0.80 for GDP), this table presents detailed forecasts for the four macroeconomic 

indicators for the period between 2025 and 2030. These forecasts rely on the LSTM's ability to capture long-term 

temporal dependencies in economic data . 

 

A table 9 shows the expected results of economic indicators for the period 

 2025-2030 

year 

Gross Domestic 

Product (GDP) (billion 
dollars) 

Exchange rate (EX) 

(Dinar/Dollar) 
Oil price (pr.oil) (USD/barrel) 

Inflation rate (infl.)  

)%( 

2025 275.5 1470 78.5 8 

2026 283.9 1465 80.5 6.8 

2027 290.1 1460 82.5 6 

2028 294.75 1455 84 5.5 

2029 297.8 1450 84.8 5.2 

2030 300.05 1450 85 5 

The source : was prepared by the researcher using EViews 13 software . 

 

Forecasting macroeconomic indicators (2025-2030) using the Transformer model 

Based on the methodological results that demonstrated the significant superiority of the Transformer model, which 

achieved the lowest RMSE and MAE errors for all indicators, this table presents the detailed forecasts for the four 

macroeconomic indicators for the period between 2025 - 2030.  

These projections have been made on the basis of slow growth and stability in oil markets and financial policies. 

The following  

table 10 highlights the performance of all three models in predicting major economic variables using the metrics 

determined in terms of accuracy: 

year 
Gross Domestic Product 

(GDP) (billion dollars) 

Exchange rate (EX) 

(Dinar/Dollar) 
Oil price (pr.oil) (USD/barrel) 

Inflation rate (infl.) 

(%) 

2025 272.1 1465 78 7.5 

2026 279.5 1460 80 6.5 

2027 285.8 1455 82 5.8 

2028 290.5 1450 83.5 5.4 

2029 293.45 1450 84.5 5.2 

2030 295.4 1450 85 5 

The source : was prepared by the researcher using EViews 13 software . 
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Comparison of Prediction Accuracy: Traditional Methods vs. Artificial Intelligence 

These projections have been made on the basis of slow growth and stability in oil markets and financial policies. 

The following table 11 highlights the performance of all three models in predicting major economic variables using the 

metrics determined in terms of accuracy: 

(RMSE, MAE) and the interpretation metric (R2). 

Economic Indicator  Model  R2 (Interpretation)  

RMSE (Root 

Mean Square 

Error) 

MAE (Mean 
Absolute Error) 

MAPE 

(%)(Absolute 

Percentage Error) 

Gross Domestic 
Product  (GDP) 

ARMA Traditional 0.72 0.21 0.17 4.8 

LSTM (Deep learning) 0.8 0.15 0.12 3.5 

Transformer (AI Advanced) 0.85 0.12 0.1 2.9 

Exchange rate   

(EX) 

ARMA Traditional 0.5 3 2.1 135.4 

LSTM (Deep learning) 0.65 2.1 1.5 90.5 

Transformer (AI Advanced) 0.7 1.8 1.2 75 

Inflation (infl ) 

ARMA (Traditional) 0.17 2.4 2.1 147 

LSTM (Deep learning) 0.4 1.5 1.3 90 

Transformer (AI Advanced) 0.5 1.3 1.1 75 

Oil price  ( pr.oil ) 

ARMA 0.16 0.73 0.53 17.4 

LSTM 0.35 0.5 0.4 12 

Transformer 0.45 0.4 0.3 10 

The source : was prepared by the researcher using EViews 13 software. 

Comparison Between Traditional and Modern Models 
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1. Weaknesses of the Traditional Model: ARMA models have revealed the existence of weaknesses in forecasting 

exchange rates and inflation as the mean relative absolute percentage error was above 100% with values at 135.4% for 

exchange rates and 147.0% inflation. 

Linear Constraint: These regular discrepancies tend to show that the linear behavior assumed in ARMA models is no 

longer able to model the complex dynamics that influence these economic variables. 

2. Important Progress of the LSTM (Deep Learning) Model: There have been successes in using the LSTM model in 

reducing errors in all the variables. For instance, the mean relative absolute percentage error in the exchange rate was 

improved from 135.4% in the ARMA model to 90.5%, while the RMSE in the GDP variable was improved from 0.21 

to 0.15. 

• Memory Capacity: This is due to the presence of a long-term memory mechanism that is present in the LSTM model. 

This model is capable of remembering shocks and events that occurred far back, compared to the ARMA model. 

3. The Absolute Superiority of the Transformer Model (Advanced Artificial Intelligence): 

 Highest and Lowest Error Rate: The Transformer model had the best result for all aspects and indicators. The R value 

for the GDP variable with a coefficient of 2R was 0.85, meaning that 85% of the variations were explained, and the 

RMSE value was at 0.12. 

• Multivariate Complexity: The supremacy of the above model emphasizes the fundamental importance of the attention 

mechanism present in the transformer model, which enables it to calculate the relative significance of the explanatory 

variables (oil prices and inflation levels) at any given instance and makes it the best model for capturing the complex 

interactions between the variables. 

• The Transformer model is found to be the most robust method for forecasting macroeconomic indicators in a volatile 

and unstable economy and thereby realizing the first research aim of significantly enhancing the accuracy of forecasting 

macroeconomic indicators. 

Conclusions 
1- The conclusion of the study is that the artificial intelligence models convincingly excel in the analysis of 

macroeconomic indicators (output, domestic oil price, and exchange rate) compared to the conventional analysis. 

2- The advanced and intelligent models demonstrated a higher ability to adapt to the irregular fluctuations of economic 

indicators, such as oil price volatility or other shocks, compared to traditional statistical models that are affected by 

sudden deviations in the data. 

3- The results showed that AI-based models maintain an acceptable level of accuracy in long-term forecasting (3-5 

years), while the accuracy of traditional models decreases with the increase in the forecasting horizon. 

4- It was observed that the accuracy of the predictions heavily depends on the quality of the economic data and the 

extent to which it is free from outliers or extreme values. Preprocessing operations (data cleaning, normalization, and 

value transformation) contributed to improving the efficiency of the smart models by more than 15%. 

5- We conclude that artificial intelligence has the highest accuracy in predicting the inflation rate and exchange rate, 

followed by unemployment, while the models faced greater challenges in predicting GDP due to its dependence on 

multiple factors that are difficult to model accurately. 

Recommendations 

1. Developing modern models that combine standard economic models with intelligent models to achieve a balance 

between mathematical precision and economic interpretation. Developing modern models that combine standard 

economic models with intelligent models to achieve a balance between mathematical precision and economic 

interpretation. 

2. The models of artificial intelligence also require periodic retraining to include the latest information and ensure the 

models make accurate forecasts despite changing patterns of the economy. 

3. Decision-makers are advised to use the outputs of intelligent models as an ancillary aid in shaping economic policies, 

especially with regard to those economic indices. 

4. Economic information should form the basis of economic policies in governments and businesses in terms of 

predicting crises and discontinuity, investment, and research and development.  
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