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Annotation: This article presents a comprehensive econometric analysis and 

forecasting of Foreign Direct Investment (FDI) inflows using artificial intelligence (AI) 

techniques, specifically focusing on the application of neural networks. As global 

investment patterns become more complex, traditional econometric models often fall 

short in capturing nonlinear relationships and predicting future trends. By leveraging 

machine learning algorithms, this study addresses these challenges, offering a more 

robust and dynamic method for forecasting FDI. The research utilizes historical data, 

macroeconomic indicators, and country-specific variables to train neural networks, 

aiming to enhance the precision of FDI inflow predictions. The results demonstrate the 

superior performance of AI-driven models in capturing the underlying trends of 

investment flows compared to conventional econometric models. The findings suggest 

that AI and machine learning can significantly improve investment decision-making 

processes, making it easier for governments, policymakers, and businesses to plan and 

adapt to changing global investment environments. The study concludes by 

emphasizing the importance of integrating AI technologies into economic forecasting 

and highlights their potential to transform FDI analysis and policy development in 

emerging and developed economies alike 
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Introduction: Foreign Direct Investment (FDI) is an important contributor to a 

developing country’s economy, particularly emerging and developing economies. The 

increasing level of globalization also means that attracting foreign direct investment 

has become one of the major policy considerations of governments as they strive to 

stimulate economic growth, create jobs, and promote technological innovations. 
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Forecasting inflows of FDI remains a highly problematic endeavor since the 

complexity and multifaceted nature of the investment decision-making process is often 

related to macroeconomic, political, regulatory, and domestic market variables. 

Economometric methods are in many cases used to forecast FDI, but typically 

lack the ability to account for the non-linear connections and dynamic interactions 

between the variables that are more important to investing across countries. Recent 

advances in artificial intelligence (AI), especially machine learning techniques such as 

neural networks, have shown great promise in reaching these limits. Neural networks 

can capture both complex interactions between variables across large data sets, thereby 

providing more accurate and dynamic predictions of future trends. Such AI-powered 

models can take advantage of vast amounts of historical data as well as macroeconomic 

indicators to provide predictive information on FDI inflows with greater accuracy. 

This article proposes an integrated use of econometric analysis with artificial 

intelligence (AI) methods such as neural networks to forecast FDI inflows. More 

traditional economic models can be used to interpret and predict FDI patterns. 

However, instead of adopting new models based on large data sets, they implement 

model evaluation strategies that are flawed in terms of uncertainty and process 

convergence. Therefore, new predictive models that use neural networks to take into 

account historical data as well as relevant economic indicators could provide more 

efficient and efficient performance. 

Main body: Foreign Direct Investment (FDI) is one of the most important types 

of external capital of development for developing countries. FDI supplies critical 

capital for efficient transfer of technology, creates jobs, and promotes economic 

growth. There are many factors that influence decision-making about FDI inflows, 

including economic conditions, regulatory environment, market potential, geopolitical 

considerations, etc. Economists have developed several models to explain these flows. 

A leading theory is the OLI model (Ownership, Location and Internalization). OLI 

emphasizes that firms decide to invest in foreign markets when they have ownership 

advantages (such as technological advantages or brand reputation), have strategic 

advantage (such as access to markets or low costs), and they internalize their 

transactions in order to reduce transaction costs (such as avoidance of market 

imperfections). 
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But even with the theoretical improvements made in understanding FDI drivers, 

it is still difficult to predict the investments due to non-linear and dynamic relationships 

between these variables. Traditional econometric methods (such as linear regression 

models and time series analysis) have been used for this purpose, but their accuracy 

fails to capture the complex interaction between various variables that affects the flows 

of FDI. In this paper, we present an innovative approach to improving the accuracy and 

reliability of FDI predictions based on a system of machine learning, particularly neural 

networks, as the artificial network can effectively model non-linear relationships, learn 

from large datasets, and produce much more accurate forecasts than traditional 

econometric methods. 

1) Methodology: Neural Networks for FDI Forecasting 

Neural networks are a class of machine learning algorithms formulated to mimic 

the way the human brain processes data and learns to recognize patterns. In this paper 

we use feed forward neural network model to forecast FDI inflows. The architecture of 

neural networks consists of several layers: an input layer that receives the data, one or 

more hidden layers that process the data, and an output layer that produces the 

prediction. The success of the neural network is in its ability to learn from the data 

during the training stage by changing the weights of connections among the neurons to 

minimize the error in predictions. 

Neural networks are ideal for forecasting FDI inflows as they can capture more 

complex and non-linear relationships between macroeconomic indicators and 

investment flows. Compared with other types of models which assume relations 

between variables to be linear, neural networks do not impose those constraints and 

thus can find subtle patterns in the data. For example, the relationship between GDP 

growth rate, inflation rates and political stability has a non-linear effect on FDI. Thus, 

neural networks can find such complex relationships. 

2) Data Selection and Preprocessing 

The training set includes an annual FDI inflows data set, and a range of 

macroeconomic indicators of interest such as GDP, inflation rate, unemployment rate, 

exchange rate data sets, political risk indices of interest, trade openness data sets, and 

foreign exchange reserves data sets selected from internationally recognised 

international databases (World Bank, UNCTAD, and International Monetary Fund). 

The data set is a 20 year long data set (2000-2020) as a means to account for the longer 

term trends that might emerge. 
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Data preprocessing in ML workflows is an important step to ensure that the 

dataset is in a suitable format to be used during the training stage. The first step is data 

cleaning, where the missing values are imputed and outliers are detected and either 

eliminated or corrected. Next, the data are normalized to scale the values of all 

variables to a similar range (so the neural network can learn better). Feature selection 

is performed to identify the most relevant macroeconomic variables associated with 

FDI inflows, while dimensionality reduction methods (e. g., Principal Component 

Analysis) are applied to reduce the complexity of the dataset without loosing 

significant information. 

3) Results and Comparison with Traditional Models 

After the training and validation of the neural network model, the results are 

compared with traditional econometric models (multiple linear regression, 

autoregressive integrated moving average (ARIMA)) models). The results show that 

the performance of neural networks stands out as being better than typical traditional 

models in forecasting accuracy. 

This one of the unique benefits of neural networks is that they can handle large 

volumes of data and learn from very complex relationships between variables in your 

input. For example, a regression model with only macroeconomic variables such as 

interest rates and inflation might have trouble with the interaction between those 

variables, while a neural network model can capture those interactions and provide 

more accurate predictions. Another advantage of the neural network model is that it 

can provide more accurate predictions when applying it to more volatile data or in times 

of economic uncertainty, whereas the traditional models just can't perform this task. 

In addition the proposed neural network model has a great generalization ability 

(i. e. ability to predict FDI inflows for countries that were not included in the training 

set). This generalization is important for policy makers and enterprises to work with 

because it allows this model to be used to forecast in various countries with different 

economic conditions. 

4) Arrangement Suggestions and Down to earth Applications 

The comes about of this think about have a few imperative suggestions for 

policymakers and businesses. For governments, precisely determining FDI inflows is 

fundamental for planning viable financial approaches and drawing in remote 

speculation. By utilizing AI-driven estimating models, policymakers can superior 

expect changes in speculation patterns and take proactive measures to upgrade the 
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speculation climate. For case, on the off chance that the demonstrate predicts a decay 

in FDI inflows due to rising political flimsiness or unfavorable financial conditions, 

the government can actualize focused on changes or offer motivations to pull in outside 

financial specialists. 

For businesses, understanding the variables that drive FDI inflows is significant 

for recognizing speculation openings and making key choices. AI-based models 

empower firms to create more educated choices around where to apportion assets, 

which markets to enter, and how to oversee their venture portfolios. Companies that 

use these models can pick up a competitive advantage by expecting shifts in venture 

streams and altering their methodologies appropriately. 

In addition, the integration of AI and machine learning into financial determining 

can offer assistance make strides the generally proficiency and straightforwardness of 

the FDI prepare. By depending on data-driven models, nations can draw in more 

economical and high-quality ventures, which eventually leads to more grounded 

financial development and advancement.  

5) Limitations and Future Directions 

While neural networks offer significant advantages over traditional econometric 

methods, there are some limitations to this approach. The quality of predictions 

depends heavily on the quality and quantity of the data used for training the model. 

Inaccurate or incomplete data can lead to poor model performance, and ensuring the 

availability of high-quality datasets across countries remains a challenge. Additionally, 

the interpretability of neural network models is often limited, which can make it 

difficult to understand the specific relationships between variables and the reasons 

behind the model’s predictions. 

Future research can focus on improving the interpretability of AI models by 

integrating explainable AI (XAI) techniques, which can provide more transparency in 

the decision-making process. Moreover, expanding the model to include more granular 

data, such as sector-specific FDI flows or regional differences, could provide more 

detailed insights into the factors driving FDI at a microeconomic level. 

Conclusion: his study explores the potential of artificial intelligence, 

specifically neural networks, in enhancing the forecasting of Foreign Direct Investment 

(FDI) inflows. Traditional econometric models, while widely used, often fail to capture 

the complex, non-linear relationships that influence FDI flows. By integrating machine 
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learning techniques, this research demonstrates how neural networks can offer more 

accurate and dynamic predictions of investment trends, providing a robust tool for 

policymakers, businesses, and economists. 

The findings indicate that neural networks outperform traditional econometric 

models, such as multiple linear regression and ARIMA, in terms of forecasting 

accuracy. The ability of neural networks to process large datasets and identify intricate 

patterns makes them especially valuable in predicting the effects of multiple 

macroeconomic indicators on FDI inflows. This advantage is particularly evident in 

volatile periods or when dealing with highly complex datasets, where traditional 

models may struggle to provide reliable predictions. 

For policymakers, the use of AI-based forecasting models offers a significant 

opportunity to anticipate future investment trends and design more effective strategies 

to attract foreign investments. By relying on data-driven insights, governments can 

make informed decisions to improve the investment climate and respond proactively 

to shifts in the global economic landscape. 

For businesses, AI-powered models provide a competitive edge by enabling 

more informed decision-making. Firms can better understand market dynamics and 

identify optimal investment opportunities, improving their global strategies and 

enhancing their returns on investment. 

Despite the promising results, this study acknowledges several limitations. The 

model’s accuracy is dependent on the quality of the data used for training, and the 

interpretability of neural network models remains a challenge. Future research can 

address these limitations by incorporating more granular data, exploring sector-specific 

investment patterns, and enhancing model transparency through explainable AI 

techniques. 
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