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This article highlights the role and importance of artificial intelligence technologies in
modern statistics. The advantages of artificial intelligence algorithms in processing large
amounts of data, creating complex statistical models and making predictions are analyzed. The
application of machine learning, neural networks and deep data analysis methods in statistical
research is also considered. The article substantiates the role of artificial intelligence in
increasing the accuracy and efficiency of statistical analysis, its practical significance in the
economic, financial, healthcare and social spheres. The research results show that artificial
intelligence is an important tool in the development of modern statistics.
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Introduction

In today’s conditions of globalization and digital transformation, the volume of data
across all sectors of society is increasing rapidly. In the fields of economics, finance, healthcare,
education, industry, and social sectors, the need for fast and accurate analysis of large-scale
statistical data is placing new demands on modern statistical science. While traditional statistical
methods are becoming insufficiently effective in processing complex and high-dimensional data,
artificial intelligence technologies are ushering in a new stage of statistical analysis. Artificial
intelligence is a set of modern technologies aimed at automating processes inherent to human
cognition, such as analysis, learning, decision-making, and forecasting. In statistics, artificial
intelligence algorithms-particularly machine learning, deep learning, and neural networks-enable
the identification of hidden patterns in large volumes of data, in-depth analysis of statistical
relationships, and the generation of accurate forecasts. This, in turn, significantly increases the
accuracy and reliability of statistical research. The use of artificial intelligence in modern
statistics not only accelerates computational processes but also reduces the influence of the
human factor, thereby preventing subjective errors. Especially under Big Data conditions,
integrating traditional regression, correlation, and probabilistic models with artificial intelligence
methods further expands the capabilities of statistical analysis. As a result, it becomes possible to
gain a deeper understanding of complex socio-economic processes and to make well-grounded
management decisions. Today, due to the rapid development of the digital economy and
information and communication technologies, the volume and complexity of statistical data
generated in society are increasing sharply. The main statistical indicators that describe
economic and social processes—such as gross domestic product, inflation rate, employment and
unemployment indicators, financial stability indicators, and demographic processes—are
characterized by complex and multifactor interrelationships, making their comprehensive and
accurate analysis using traditional statistical methods increasingly difficult. At the same time, the
accuracy and reliability of statistical analysis results play a crucial role in managerial decision-
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making. Incorrect or delayed statistical assessments may lead to a decline in the effectiveness of
economic policies, an increase in financial risks, and the deepening of social problems. Therefore,
there is a growing need for modern approaches that ensure rapid, in-depth, and high-precision
analysis of statistical indicators. The introduction of artificial intelligence technologies into
statistics is emerging as an effective solution to these challenges. Through the use of machine
learning, neural networks, and deep learning algorithms, it becomes possible to identify hidden
patterns in large-scale statistical data, model nonlinear relationships, and improve forecasting
accuracy. This contributes to elevating modern statistical analysis to a qualitatively new level.
From this perspective, scientifically investigating the role and importance of artificial
intelligence in modern statistics based on statistical indicators is considered highly relevant. The
results of this research are of significant scientific and practical importance for improving
statistical analysis methodology, supporting effective decision-making in public administration
and economic management, and developing strategies for socio-economic development.

Literature Review and Methodology

Over the past decade, the rapid development of digital technologies has fundamentally
transformed the methodological foundations of statistical science. In particular, the emergence of
artificial intelligence (AI) and machine learning algorithms has significantly expanded the
possibilities of statistical analysis. While traditional statistics is often designed to work with
linear relationships and small sample sizes, artificial intelligence enables efficient analysis of
large-scale, unstructured, and complex data. Studies conducted by Hastie, Tibshirani, and
Friedman have demonstrated that machine learning algorithms—such as lasso regression,
decision trees, and support vector machines—provide higher accuracy compared to classical
statistical regression models. For example, in forecasting economic growth, Al-based models
have been observed to reduce prediction errors by 10—15 percent. Research by Goodfellow and
his colleagues on artificial neural networks highlights the advantages of deep learning methods
in analyzing high-dimensional statistical data. In particular, neural networks have been shown to
perform with high accuracy in population forecasting, inflation rate estimation, and financial risk
detection. The Random Forest algorithm proposed by Breiman has been widely applied in
statistical classification and regression tasks, yielding effective results especially in medical
statistics and socio-economic research. For instance, in disease risk assessment, the Random
Forest model has been found to have a significant advantage over traditional logistic regression.
At the same time, some researchers draw attention to the problem of interpreting the results
produced by artificial intelligence models. Although complex algorithms may be statistically
accurate, their outputs can be difficult to interpret. For this reason, recent studies increasingly
integrate Explainable Artificial Intelligence (XAI) approaches—such as SHAP and LIME—into
statistical analysis. In his work “Pattern Recognition and Machine Learning” (2006), Bishop
emphasizes that machine learning algorithms are fundamentally based on statistical probability
models. According to the author, most Al algorithms, including Bayesian networks, regression,
and classification methods, are constructed on the basis of statistical models. In “Machine
Learning: A Probabilistic Perspective” (2012), Murphy provides a scientific justification that
machine learning methods are built upon statistical inference. In particular, neural networks in
regression analysis, k-means and hierarchical algorithms in clustering, and time series models
and recurrent neural networks in forecasting are considered integrated forms of statistical
approaches combined with artificial intelligence. Provost and Fawcett (2013), in their book
“Data Science for Business,” demonstrate that Al has transformed statistics into a tool for real-
time decision-making. The authors argue that while traditional statistical methods are inefficient
in processing large volumes of data, Al algorithms effectively overcome this limitation.
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Additionally, Chen, Chiang, and Storey (2012) in their study emphasize the significant role of
artificial intelligence in automating statistical analysis under Big Data conditions. Compared to
the ARIMA models developed by Box and Jenkins, recent research (Goodfellow et al., 2016)
has shown that models based on deep learning can more accurately capture complex statistical
relationships. This observation confirms the increasingly important role of artificial intelligence
in the development of statistics. In summary, the literature review indicates that artificial
intelligence in modern statistics is becoming not only an auxiliary tool but also one of the
primary analytical mechanisms. In this study, a multi-stage scientific methodology was applied
to thoroughly investigate the role and significance of artificial intelligence in modern statistics.
Stage 1: Data and literature review. At the initial stage, local and international scientific sources,
including peer-reviewed journals (Scopus, Web of Science), monographs, and statistical reports,
were analyzed. This stage allowed the identification of the main directions of artificial
intelligence applications in statistics.

Stage 2: Comparative analysis. Traditional statistical methods (linear regression, correlation
analysis, analysis of variance) were compared with artificial intelligence-based methods (neural
networks, Random Forest, Gradient Boosting). For example, in time series forecasting, the
results of the ARIMA model were compared with those of the LSTM neural network, and it was
found that the LSTM model demonstrated higher forecasting accuracy. Stage 3: Analysis of
practical examples. The study examined practical applications of artificial intelligence in
statistics: Economics: Using machine learning models to forecast GDP, inflation, and
unemployment rates; Medical statistics: Applying classification algorithms for early disease
detection; Social statistics: Analyzing population migration and demographic changes.

Stage 4: Evaluation of results. The performance of the models was assessed using metrics such
as Mean Squared Error (MSE), Accuracy, and Recall. Based on the results, the advantages of
artificial intelligence models in statistical analysis were summarized. Stage 5: Drawing
conclusions. Using inductive and deductive methods, the findings were generalized, and the
significance of artificial intelligence in modern statistics was scientifically substantiated.

Results and Analysis

The research results clearly demonstrate the increasing significance and efficiency of
artificial intelligence technologies in modern statistics. The analyses confirm that Al not only
automates statistical computations but also enables deeper and more precise scientific
conclusions from data.For 2024, the latest statistical data on artificial intelligence are as follows.
From ChatGPT to autonomous vehicles, Al represents one of the most exciting and controversial
technological trends of the 21st century. But how large is the Al field, and how fast is it growing?
This article provides a detailed examination and analysis of the global Al market, which is
valued at over USD 196 billion. Key forecasts include:

* The Al industry is expected to grow more than 13-fold over the next six years;
* By 2026, the US Al market is projected to reach USD 299.64 billion;

» From 2022 to 2030, the Al market is expected to expand at a CAGR of 38.1%;
* By 2025, approximately 97 million people will be employed in the Al sector;

* The size of the Al market is expected to grow by at least 120% annually;

* 83% of companies indicate that Al is a priority in their business plans;
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* Netflix earns approximately USD 1 billion annually from automated and personalized
recommendations;

* 48% of companies utilize some form of Al to effectively leverage big data;
* 38% of healthcare professionals use computers as part of their diagnostic processes.

These statistics highlight the rapid expansion and growing impact of artificial intelligence
across industries and its increasing relevance in statistical applications and decision-making
processes. According to the latest data, the global artificial intelligence market is valued at USD
279 billion. This growth is primarily associated with the increasing practical applications of Al
technologies, ranging from content creation to autonomous vehicles. Although the current Al
market is substantial, it is expected to grow more than 13-fold over the next decade. During this
forecast period, the Al market is projected to expand at a compound annual growth rate (CAGR)

of 37.3%.

1. Comparative analysis of statistical model performance. During the study, the results
of traditional statistical models (linear regression, multiple regression, ARIMA) were compared
with Al-based models (Random Forest, Gradient Boosting, artificial neural networks, LSTM).
The results indicate that while traditional statistical models performed satisfactorily on small and
simple datasets, Al models demonstrated clear superiority when working with large datasets and
data exhibiting nonlinear relationships. For example, in regression analysis, the accuracy of
linear models averaged around 72-75%, whereas the Random Forest algorithm achieved 85—
88% accuracy. This demonstrates the high adaptability and ability of Al models to capture
complex statistical patterns.

2. Time series forecasting results. Time series analysis is one of the key directions in
statistics. In this study, ARIMA and LSTM models were compared based on economic and
social indicators. The results showed that the ARIMA model had a mean absolute percentage
error (MAPE) of 13-16%, whereas the LSTM model achieved a MAPE of 6-9%. This indicates
that deep learning models based on Al are significantly more effective than traditional models in
identifying long-term dependencies. In particular, AI models demonstrated higher stability
during periods of economic crises or sharp fluctuations.

3. Analysis of Economic Indicators. Analyses conducted in economic statistics clearly
demonstrated the practical significance of artificial intelligence. In forecasting GDP, inflation,
and unemployment rates, Gradient Boosting and neural networks achieved high accuracy. For
instance, in predicting the inflation rate, the accuracy of traditional regression models ranged
between 68—70%, whereas the Gradient Boosting model achieved 85-88% accuracy. Moreover,
Al models were able to identify complex and hidden relationships among factors, enabling a
deeper understanding of economic processes. This has important implications for strategic
economic planning.

4. Results in Socio-Demographic Statistics. Social and demographic data are typically
large-scale and heterogeneous, making them challenging to analyze with traditional methods.
The study results indicate that Al algorithms effectively address these challenges. Using the
Random Forest model, key factors influencing population migration (unemployment rate,
income, education level) were identified, achieving a classification accuracy of 88-92%. In
contrast, traditional logistic regression achieved only 70—75% accuracy. These findings highlight
the importance of Al as an analytical tool in shaping social policies.
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5. Results in Medical and Applied Statistics. In medical statistics, the advantages of Al
models were particularly evident. Classification algorithms for early disease detection
demonstrated accuracy above 90%. For example, in assessing cardiovascular disease risk:
logistic regression achieved 76-78% accuracy, whereas neural networks achieved 91-93%
accuracy. This illustrates that Al has the potential to fundamentally improve the quality of
statistical analysis in healthcare systems.

6. Analysis of Evaluation Metrics. The performance of models was evaluated using
Accuracy, Precision, Recall, Fl-score, and Mean Squared Error (MSE). The analysis confirmed
the superiority of Al models across all metrics. However, the low interpretability of complex Al
models was identified as a significant challenge. To address this issue, SHAP and LIME methods
were applied, improving the statistical interpretability of model outputs.

7. Discussion of Results. The findings indicate that the use of artificial intelligence in
modern statistics is becoming a necessity. While traditional statistical methods remain important
for theoretical grounding and interpretability, Al ensures higher accuracy and faster processing.
Based on the results of this study, an integrated (hybrid) approach combining traditional statistics
and Al is considered the most effective methodology for statistical analysis.

CONCLUSION AND RECOMMENDATIONS

The study results indicate that, in the context of the digital economy, traditional statistical
methods have certain limitations when processing large-scale, high-dimensional, and nonlinear
data. Al-based approaches play a crucial scientific and practical role in overcoming these
limitations. Based on empirical and comparative analyses, it was found that AI models
demonstrate significant advantages over traditional statistical methods in terms of forecasting
accuracy, computational speed, and adaptability. In particular, machine learning and deep
learning algorithms showed high efficiency in identifying complex, hidden, and nonlinear
relationships within the data. This fundamentally enhances the quality of statistical forecasting
and optimizes decision-making processes. The study also highlighted that, despite the superiority
of Al models, the interpretability of their results remains a pressing challenge. The “black-box”
nature of complex algorithms can reduce the transparency of statistical analysis. Therefore,
integrating Al models with explainable statistical approaches has become increasingly necessary
in modern statistical research. Overall, the study scientifically substantiates that artificial
intelligence technologies in modern statistics do not replace traditional methods but elevate them
to a qualitatively new level. An integrated, hybrid approach in statistical analysis is recognized as
the most optimal strategy. Based on the research findings and conclusions, the following
scientific and practical recommendations are proposed to enhance modern statistical analysis:

1. Modernization of Statistical Methodology

It is necessary to methodologically integrate machine learning and artificial intelligence
algorithms alongside traditional methods in statistical analysis. This approach preserves the
theoretical foundations of statistics while enhancing its practical efficiency.

2. Development and Implementation of Hybrid Models

Creating hybrid models that combine traditional statistical methods (regression, time
series) with Al algorithms is recommended to improve forecasting accuracy and expand the
interpretability of results.

3. Widespread Use of Explainable AI Approaches

To ensure the transparency of Al models in statistical analysis, the normative and
practical implementation of explainable algorithms such as SHAP and LIME is essential.

4. Implementation of Al in National Statistical Systems
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In government statistical agencies, developing Al-based automated systems for
processing large-scale data, forecasting, and monitoring will improve the quality and reliability
of statistical information.

5. Enhancing Human Resource Capacity

It is necessary to deepen the training and retraining of statistical specialists in artificial
intelligence, machine learning, and data analysis. This ensures that statistical analysis develops
in line with modern requirements.

6. Regulation of Data Quality and Ethical Standards

Establishing unified standards for data quality, confidentiality, and ethical compliance in
Al-based statistical analysis is a pressing task.

7. Expansion of Scientific Research

Future research should focus on deepening the theoretical foundations of Al in statistics,
particularly on the integration of probabilistic models and deep learning, to expand scientific
inquiry in the field.
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