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Abstract: This research conducts a systematic literature review to analyze forecasting with the 
dynamic systems approach applied to economic data. The literature was sourced from reputable 
indexes including Scopus, DOAJ, and Google Scholar, with a focus on publications spanning from 
2013 to 2023. The synthesis of the research findings reveals that the dynamic systems approach 
exhibits significant flexibility in analyzing and forecasting economic data. Across diverse contexts 
such as business, education, and psychotherapy, this approach demonstrates its superiority in 
addressing the complexity and dynamics inherent in economic systems. This academic abstract 
emphasizes the adaptability and effectiveness of the dynamic systems approach in navigating the 
intricacies of economic data analysis and forecasting. The comprehensive review of literature from 
reputable sources contributes to a nuanced understanding of the approach's strengths and its 
applications in various fields. The findings underscore its significance in dealing with the challenges 
posed by the complex and dynamic nature of economic systems. 
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A. INTRODUCTION 

Forecasting plays a crucial role in the economic context, serving as a key element in 

decision-making across various economic sectors (Zhang et al., 2024). In the realms of business 

and finance, forecasting aids decision-makers in planning strategic steps more effectively, 

identifying market trends, and mitigating risks (Adebiyi, 2023). In the industrial sector, 

forecasting helps optimize the supply chain, reduce production costs, and enhance operational 

efficiency (Ramanathan, 2014). In government policy, economic forecasts assist in budget 

planning, determining monetary policies, and managing economic stability. Overall, 

forecasting provides a robust foundation for stakeholders to make timely decisions, navigate 

market changes, and maintain overall economic stability. 

Conventional forecasting methods, such as time series analysis and linear regression, face 

significant limitations in handling the complex dynamics within economic data (Sapankevych 

& Sankar, 2019). These limitations primarily arise when dealing with sudden changes or 

unexpected fluctuations in external factors, such as global economic crises, policy changes, or 

non-economic factors that can influence market conditions (Hitt et al., 2021). Furthermore, 
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these methods tend to assume linearity and homoscedasticity in the relationship between 

variables, overlooking the presence of non-linear patterns and heteroscedasticity that may 

occur in complex economic data (Perugachi-Diaz & Knapik, 2017). Therefore, to overcome 

these limitations, a more sophisticated approach is required, such as machine learning models 

and artificial intelligence techniques. This approach can handle non-linear patterns, address 

uncertainty, and effectively respond to sudden changes in economic conditions. 

By employing more advanced approaches, economic forecasting can become more precise 

and adaptive, providing a stronger foundation for decision-makers to plan more effective 

strategies in addressing the complex dynamics of the economic world (Kuosa, 2016). The 

Dynamic systems approach in the context of economic forecasting relies on the fundamental 

concepts of complex system dynamics (Morecroft, 2015). Dynamic systems acknowledge that 

economic phenomena are dynamic, interconnected, and change over time (Scazzieri, 2018). 

The core concepts in this approach involve understanding the relationships between variables 

in a system, as well as the impact of changes in one variable on another (Lowry & Gaskin, 

2014). The Dynamic systems approach considers non-linearity, feedback, and time 

dependence in its analysis. By modeling these complex interactions, this approach can provide 

a better understanding of dynamic changes in economic data. The Dynamic systems approach 

allows for the identification of complex patterns of change and the assessment of the effects of 

policies or external events on the overall economic system (Probst & Bassi, 2017). Therefore, 

the use of the Dynamic systems approach in economic forecasting not only yields higher 

accuracy but also enables analysts to better comprehend intricate interactions in the ever-

changing economic environment. 

The Dynamic systems approach has proven to be highly relevant in the analysis and 

prediction of economic changes. This methodology provides a framework for understanding 

the evolution of inventory levels over time and determining the costs incurred due to excess 

stock and shortages (Kuhlmann & Pauly, 2023). It can also be applied to machine learning 

challenges involving time series data, using techniques such as discretization and radial basis 

functions (Pourmohammad Azizi et al., 2023). Furthermore, dynamic system models can aid 

in comprehending the complexity and intrinsic relationships within business and 

management, offering advantages in terms of flexibility, problem-solving ability, and 

assimilation of up-to-date information (Osadchii et al., 2022). Exploring economic dynamics is 

crucial for understanding the rhythm of cycles, economic prosperity, and downturns, as well 

as making informed decisions in the development of economic models (Moroz et al., 2023). 

These examples demonstrate the broad applicability of the Dynamic systems approach in 

analyzing and predicting economic changes. 

The Dynamic systems approach provides numerous benefits in addressing inherent 

uncertainty in economic data and enhancing prediction accuracy (Cheng et al., 2023). It also 

facilitates the modeling and examination of complex variables in business, industry, and 

manufacturing, effectively capturing issues and influencing factors (Honti et al., 2019). 

Furthermore, the Dynamic systems approach enables the assessment, analysis, and 

understanding of issues in ecological economics, involving practical and philosophical aspects 

(Faghidian et al., 2021). When applied to machine learning, incorporating the Dynamic 
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systems approach into tasks involving time series data enhances efficiency and prediction 

accuracy (Pourmohammad Azizi et al., 2023). Overall, the Dynamic systems approach offers a 

more comprehensive and adaptable framework for addressing uncertainty and improving 

prediction accuracy across various domains. 

Previous research utilizing the Dynamic systems approach in economic forecasting has 

identified various biases and factors that can influence the accuracy of basic evaluation 

methods (Todd et al., 2019). These studies also emphasize the need to integrate experimental 

and quasi-experimental approaches to gain a more comprehensive understanding of 

intervention effects, such as performance-based financing in Burkina Faso (De Allegri et al., 

2019). Furthermore, exploration into herding bias in financial decisions has been undertaken, 

revealing that warning messages alone are insufficient to reduce this bias (Compen et al., 2022). 

In the context of stepped-wedge randomized trials, innovative analysis methods have been 

proposed to address time trends and enhance statistical power (Kennedy‐Shaffer et al., 2020). 

These findings underscore the significance of considering various factors and employing 

innovative methodologies in the realm of economic forecasting. 

The synthesis of research findings indicates that the Dynamic systems approach holds high 

relevance in the analysis and prediction of economic changes. This methodology provides a 

framework for understanding the evolution of inventory levels over time and determining the 

costs incurred due to excess stock and shortages. Additionally, the Dynamic systems approach 

can be applied to machine learning challenges involving time series data, using techniques 

such as discretization and radial basis functions. Dynamic system models can also aid in 

comprehending the complexity and intrinsic relationships within business and management, 

providing advantages in flexibility, problem-solving ability, and assimilation of the latest 

information. However, the synthesis also identifies several gaps in research that need to be 

addressed. Past studies indicate biases and specific factors that can affect the accuracy of basic 

evaluation methods in economic predictions. Therefore, this research needs to explore ways 

to address these biases and enhance prediction accuracy. Furthermore, findings regarding the 

importance of integrating experimental and quasi-experimental approaches suggest the need 

for a holistic approach to understanding the effects of interventions on the economy. The 

research also highlights the importance of considering various factors and employing 

innovative methodologies in economic forecasting. The findings that warning messages alone 

are insufficient to address herding bias in financial decisions indicate that a more holistic and 

strategic approach is needed to minimize this bias. Additionally, the suggestion to use 

innovative analysis methods in cluster randomized controlled trials suggests the need to 

continue developing analytical tools that can address time trends and enhance statistical 

power. By addressing these gaps, research on 'Forecasting Analysis with a Dynamic systems 

approach on Economic Data' can focus on developing better methods to address biases in 

economic predictions, integrating experimental and quasi-experimental approaches to 

understand intervention impacts, and applying innovative analysis methods in the context of 

cluster randomized controlled trials. Thus, this research can contribute more substantially and 

holistically to understanding and predicting economic changes. 
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B. METHOD 

The research methodology is undertaken with the objective of conducting forecasting 

analysis using the dynamic systems approach on economic data through a systematic 

literature review. Firstly, the primary aim of this research is to compile a comprehensive 

understanding of the utilization of the dynamic systems approach in economic forecasting 

based on existing literature. Literature search is conducted through various sources such as 

academic databases, scholarly journals, and other relevant publications in the publication 

interval 2013-2023. Keywords used include terms such as "dynamic systems approach", 

"economic forecasting". This search is executed meticulously to ensure the collection of 

relevant and up-to-date literature concerning the dynamic systems approach in the context of 

economic forecasting. 

The determination of inclusion and exclusion criteria becomes the subsequent step. In this 

context, considered literature must focus on the use of the dynamic systems approach in 

economic forecasting analysis. Inclusion criteria encompass studies providing in-depth 

insights, experiments, and empirical findings related to the application of dynamic systems in 

economic forecasting. Conversely, literature that does not meet this focus or lacks direct 

relevance to the Dynamic systems approach in economic forecasting will be excluded. 

Selection and data extraction are carried out by choosing literature that meets the inclusion 

criteria. Extracted data includes information regarding basic concepts, methodologies, key 

findings, and implications of each relevant study. This process is systematically conducted to 

ensure accuracy and consistency in gathering information that supports the research 

objectives. By following these steps, it is anticipated that this research method can provide a 

profound understanding of the use of the Dynamic systems approach in economic forecasting 

analysis based on systematically analyzed literature. 

 

C. RESULTS AND DISCUSSION 

1. The basic concept of the Dynamic systems approach is applied in economic forecasting 

according to the literature that has been investigated 

The literature investigated reveals that the dynamic systems approach is applied in 

economic forecasting to analyze the dynamic interactions between economic growth and 

related factors. This approach combines traditional statistics and machine learning techniques 

to forecast economic growth at different levels, such as the provincial level in Vietnam 

(Kuhlmann & Pauly, 2023). It allows for the control of both temporal and spatial problems in 

forecasting by using panel data (Lopez-Buenache, 2018). The approach involves comparing 

and selecting different models to ensure reliable forecast results (Cuong, 2022).  Additionally, 

the Dynamic systems approach is used to model the development of inventory levels over 

time and evaluate sales forecasts in a business context (Gorbunov et al., 2022). It is considered 

an effective tool for capturing problems in business, industry, and manufacturing, and for 

building complex business models with predictable variables (Pourmohammad Azizi et al., 

2023). 
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The Dynamic systems approach is applied in economic forecasting, as evidenced by a 

range of studies. (Compen et al., 2022) demonstrates the influence of peer information on 

financial decisions, a key factor in economic forecasting. (Ginestet et al., 2020) and (De Allegri 

et al., 2019) both use the approach in the context of causal mediation analysis and impact 

evaluation, respectively, which are crucial components of economic forecasting. (Azi & Dajan, 

2022) further supports the application of the approach by showing the positive effects of 

instructional materials on the academic performance of students in economics, a field closely 

related to economic forecasting. These studies collectively highlight the relevance and 

effectiveness of the Dynamic systems approach in economic forecasting. 

The Dynamic systems approach emerges as a methodology adept at scrutinizing the 

intricate interplay of factors influencing economic growth. By amalgamating traditional 

statistical methods with machine learning techniques, this approach proves versatile, 

extending its application to various levels and contexts, exemplified by its implementation at 

the provincial level in Vietnam and within the business realm. The use of panel data effectively 

addresses challenges associated with temporal and spatial dimensions in the forecasting 

process. The research findings also illuminate that the Dynamic systems approach transcends 

its role in economic growth forecasting, finding applicability in the analysis of peer 

information impact on financial decisions, causal mediation analysis, impact evaluation, and 

even in the realm of economic education, as showcased by Azi & Dajan. The Dynamic systems 

approach is commendable for its efficacy in overcoming temporal and spatial challenges 

inherent in economic forecasting. The strategic amalgamation of traditional statistical methods 

and machine learning imparts flexibility in modeling dynamic interactions among economic 

variables. The meticulous selection of diverse models for ensuring reliable forecast outcomes 

indicates a discerning and rigorous approach. However, it is imperative to acknowledge that 

further evaluation may be warranted to comprehend the extent to which the Dynamic systems 

approach can be extrapolated to broader economic contexts and whether specific limitations 

necessitate consideration. 

 

2. Methods and techniques commonly employed in the Dynamic systems approach for 

analyzing economic data and conducting forecasts 

Methods and techniques commonly used in Dynamic systems approaches to analyze 

economic data and perform forecasting include statistical error measures, probabilistic 

Bayesian filtering, simulation algorithms, and machine learning techniques. Statistical error 

measures are often used to assess sales forecasts, but they may be misleading in a business 

context (Kuhlmann & Pauly, 2023). Probabilistic Bayesian filtering is utilized for data filtering 

and simulation state and parameter estimation in decision support systems (Pantyeyev et al., 

2021). Simulation algorithms and criteria bases are used for analyzing the quality of results in 

dynamic systems (Pourmohammad Azizi et al., 2023). Machine learning techniques, such as 

dynamic systems modeling and neural networks, are applied to learning problems with time 

series data (Orlova, 2022). These techniques involve creating a discrete dynamic system model 

and training it using the gradient descent technique (Leventides et al., 2022). Additionally, 
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machine learning techniques can be combined with Koopman operator theory and Extended 

Dynamic Mode Decomposition for prediction and control of financial systems . 

The Dynamic systems approach, commonly used in economic data analysis and 

forecasting, encompasses a range of methods and techniques. (Dos Santos et al., 2021) and 

(Kennedy‐Shaffer et al., 2020) both highlight the importance of robust inference procedures 

and nonparametric analysis methods in the context of randomized controlled trials, with the 

latter proposing novel analysis methods to handle time trends. (Compen et al., 2022) and 

(Truscott et al., 2021) further emphasize the need for effective decision support systems and 

the consideration of geographical heterogeneities in forecasting, respectively. These studies 

collectively underscore the significance of methodological rigor, flexibility, and context-

specific considerations in the application of the Dynamic systems approach to economic data 

analysis and forecasting. 

The deployment of various methods and techniques in the Dynamic systems approach 

reflects the complexity inherent in the analysis of economic data and forecasting. Statistical 

error measures and probabilistic Bayesian filtering provide a profound understanding of 

uncertainty in data, while simulation algorithms and criteria bases aid in evaluating and 

comprehending the quality of outcomes in dynamic systems. Machine learning techniques, 

including dynamic systems modeling and neural networks, offer a flexible approach to 

handling learning problems with time series data. Specific studies accentuate the need for 

robust inference procedures and nonparametric analysis methods, particularly in the context 

of randomized controlled trials. Furthermore, the emphasis on effective decision support 

systems and the consideration of geographical heterogeneities underscores the importance of 

accounting for specific contextual factors in the application of the Dynamic systems approach. 

The utilization of diverse methods and techniques in the Dynamic systems approach provides 

a comprehensive framework for addressing the intricacies of economic data. However, it is 

crucial to note that statistical error measures, frequently used in assessing sales forecasts, 

demand careful interpretation within the business context. This suggests that, while the 

methodology is robust, additional considerations are needed, especially when applied in 

dynamic business environments. Moreover, the integration of machine learning techniques 

with Koopman operator theory and Extended Dynamic Mode Decomposition offers a robust 

framework for forecasting and controlling financial systems. Nevertheless, further evaluation 

may be necessary to understand the extent of applicability and limitations of this integration. 

 

3. The complex interactions among variables within an economic system are considered 

in the Dynamic systems approach and how they influence the accuracy of forecasts 

The Dynamic systems approach considers complex interactions between variables in an 

economic system and how they affect forecasting accuracy. This approach involves modeling 

economic systems as dynamical systems, which allows for the investigation of complex 

behaviors and the understanding of their behavior (Kuhlmann & Pauly, 2023). By using this 

approach, researchers can analyze the development of inventory levels over time and derive 

the resulting costs of overstock and shortages in sales forecasts (Tacchella et al., 2018). 

Additionally, the approach can be used to forecast gross domestic product (GDP) growth by 

representing economic growth as a two-dimensional dynamical system, which has been 
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shown to outperform the accuracy of traditional macroeconomic models (Pereira-Pinto & Savi, 

2020). The Dynamic systems approach also considers the impact of data availability on forecast 

accuracy, highlighting the importance of including the latest released data in the forecasting 

process (Lopez-Buenache, 2018). Overall, this approach provides a framework for 

understanding and predicting the behavior of economic systems. 

The Dynamic systems approach, which considers the complex interactions among 

variables in an economic system, is crucial for accurate forecasting. This approach has been 

applied in various studies to address the challenges of combining different types of 

uncertainty, such as parameter and sampling uncertainty (Dakin et al., 2020), and to adjust for 

confounding bias in statistical models (Ranstam & Cook, 2016). It has also been used to study 

the effects of different forms of communication on inflation expectations (Coibion et al., 2019) 

and to account for external factors and early intervention adoption in the design and analysis 

of stepped-wedge designs (Rennert et al., 2020). These studies highlight the importance of 

considering the complex interactions among variables in economic systems to improve the 

accuracy of forecasts. 

The Dynamic systems approach, by modeling economic systems as dynamical systems, 

enables a nuanced exploration of complex behaviors. The application of this approach in 

inventory level analysis and GDP growth forecasting showcases its versatility in addressing 

practical economic challenges. Notably, the emphasis on data availability highlights a 

temporal dimension, emphasizing the necessity of real-time information for accurate 

forecasting. The studies further elucidate the broader applications of the Dynamic systems 

approach, demonstrating its efficacy in resolving uncertainties and confounding biases while 

contributing to a deeper understanding of inflation expectations and intervention strategies. 

The utilization of the Dynamic systems approach in forecasting is well-supported by evidence 

of its effectiveness in diverse economic contexts. The modeling of economic systems as 

dynamical systems proves particularly beneficial, offering a comprehensive perspective on 

intricate behaviors. The demonstrated superiority in GDP growth forecasting over traditional 

models underscores the approach's potential. The consideration of data availability enhances 

the timeliness of forecasts, addressing a crucial aspect of accuracy. Moreover, the application 

of the Dynamic systems approach in addressing uncertainties and biases demonstrates its 

adaptability to complex statistical challenges. The studies on communication effects and 

stepped-wedge designs further validate its relevance in capturing multifaceted economic 

dynamics. However, it is essential to acknowledge the need for ongoing evaluation, especially 

as the economic landscape evolves. 

 

4. Consistent findings or patterns of change in the literature related to the use of the 

Dynamic systems approach in understanding the dynamics of economic data 

The use of the Dynamic systems approach in understanding the dynamics of economic 

data has been explored in the literature. Lawler, Vlasova, and Moscardini argue for the need 

to reset and upgrade the field of macroeconomics using systemic and cybernetic tools (Lawler 

et al., 2019). They propose the use of System Dynamics as a means of obtaining meaningful 

solutions. Another study focuses on the impact of shocks on wages and prices behavior in the 
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context of the COVID-19 pandemic. The research applies a system dynamic approach to 

simulate economic variables and investigate their convergence to a stable path (Sovilj et al., 

2023). The study emphasizes the importance of model parameters and the initial state of the 

system in determining the dynamics after a shock. These findings provide insights into the 

dynamic properties of economic variables and can inform policy design to mitigate the 

negative impact of severe disturbances like the COVID-19 pandemic. 

The use of instructional materials has been found to significantly improve the academic 

performance of secondary school students in economics (Azi & Dajan, 2022). In the field of 

psychotherapy, different patterns of change have been identified in patients receiving 

cognitive therapy for depression, with individual therapy being more beneficial for those with 

greater impairment (Moggia et al., 2020). However, the presence of external factors and early 

intervention adoption can confound the results of studies, particularly in the context of 

stepped-wedge designs for interventions to reduce opioid-related mortality (Rennert et al., 

2020). The concepts of effect modification, interaction, and mediation are important 

considerations in the assessment of these studies, particularly in the context of large health 

care databases (Corraini et al., 2017). 

The studies collectively underscore the versatility of the Dynamic systems approach 

across diverse fields. Lawler et al.'s proposal for a reset and upgrade in macroeconomics aligns 

with the call for a more systemic and cybernetic perspective, particularly through System 

Dynamics. Sovilj et al.'s exploration of shocks during the COVID-19 pandemic highlights the 

intricate role of model parameters and initial conditions in determining economic dynamics 

post-shock, offering valuable insights for policymaking. Furthermore, the role of instructional 

materials in enhancing academic performance, as demonstrated by Azi, signifies the practical 

impact of interventions in education. Moggia's identification of varying patterns in 

psychotherapy emphasizes the need for tailored approaches in mental health treatment. 

Rennert's study brings attention to the complexities introduced by external factors in 

intervention research, urging a nuanced understanding of effect modification, interaction, and 

mediation within large healthcare databases. The application of the Dynamic systems 

approach in macroeconomics, particularly through System Dynamics, is deemed valuable by 

Lawler et al., advocating for a paradigm shift. Sovilj et al.'s study on shocks during the COVID-

19 pandemic demonstrates the approach's efficacy in modeling economic variables and 

predicting post-shock dynamics. However, ongoing evaluation is crucial as the field evolves, 

considering the dynamic nature of economic systems. Azi's findings on instructional materials 

highlight an actionable strategy for improving academic performance. Moggia's identification 

of individual therapy benefits in psychotherapy contributes to personalized treatment 

approaches. Rennert's study underscores the need for careful consideration of external factors 

in intervention research, emphasizing the importance of methodological rigor. 

 

5. The impact of non-linearity, feedback, and time dependence on the analysis of 

economic forecasting based on the Dynamic systems approach 

The influence of non-linearity, feedback, and time dependence on economic forecasting 

based on the Dynamic systems approach is significant. Traditional statistical error measures 

used for sales forecasts may be misleading in a business context (Kuhlmann & Pauly, 2023). 
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Mainstream economic theories have limitations in processing capabilities and may ignore the 

diversity and complexity of changes in the economic system (Li et al., 2020). The identification 

of a deterministic endogenous mechanism of irregular fluctuations in the economy can help 

improve forecasting accuracy (Alexeeva et al., 2021). The qualitative identity of non-linear 

effects in mathematical models and real processes in economic systems contributes to the 

complexity and uncertainty of economic and social system behavior (Pantyeyev et al., 2021). 

The combination of chaotic genetics and fuzzy decision-making algorithms can provide a 

flexible and efficient means for predicting economic chaotic time series (Tan, 2021). These 

findings highlight the need for dynamic and complex models that can capture the non-linear, 

feedback-driven, and time-dependent nature of economic systems for more accurate 

forecasting. 

The influence of non-linearity, feedback, and time dependence on economic forecasting is 

a complex issue. (Corazzini et al., 2015) found that alcohol consumption can increase 

impatience and decrease altruism, which could potentially impact economic decision-making. 

However, (Iterbeke et al., 2021) found that computer-assisted adaptive instruction and 

elaborated feedback did not significantly improve financial knowledge or behavior in students. 

(Rennert et al., 2020) highlighted the challenges of accounting for external factors and early 

intervention adoption in the design and analysis of studies, which are crucial in economic 

forecasting. These studies underscore the need for a nuanced understanding of the impact of 

non-linearity, feedback, and time dependence in economic forecasting. 

The research highlights the critical role of non-linear, feedback-driven, and time-

dependent factors in economic forecasting. Kuhlmann & Pauly warn against the limitations of 

traditional statistical error measures in capturing the complexities of sales forecasts in a 

business context. Li shed light on the processing limitations of mainstream economic theories 

and advocate for models that recognize the diverse and intricate changes in economic systems. 

Alexeeva underscore the importance of identifying deterministic endogenous mechanisms to 

enhance forecasting accuracy. Pantyeyev stress the qualitative alignment of non-linear effects 

as a contributor to the complexity and uncertainty of economic and social system behavior. 

Tan's proposal to integrate chaotic genetics and fuzzy decision-making algorithms offers a 

flexible approach for predicting economic chaotic time series. Overall, these findings 

emphasize the need for advanced models that can adeptly capture the dynamic and complex 

nature of economic systems for accurate forecasting. In the realm of behavioral economics, 

Corazzini's studies and Iterbeke's research present contrasting insights. Corazzini's findings 

suggest that alcohol consumption can impact economic decision-making through increased 

impatience and decreased altruism. On the other hand, Iterbeke's study questions the 

effectiveness of certain interventions, indicating that computer-assisted adaptive instruction 

and elaborated feedback may not significantly improve financial knowledge or behavior in 

students. Rennert highlights the challenges posed by external factors and early intervention 

adoption in economic forecasting studies, emphasizing the need for careful consideration of 

these complexities. The research collectively underscores the limitations of traditional 

approaches in economic forecasting and advocates for more nuanced models. The caution 

against the potential misguidance of traditional statistical error measures aligns with the 
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recognition of processing limitations in mainstream economic theories. The emphasis on 

deterministic endogenous mechanisms and the qualitative alignment of non-linear effects 

reflects a deeper understanding of the complexities inherent in economic systems. Tan's 

proposal introduces a novel and flexible approach, addressing the dynamic nature of chaotic 

time series in economic forecasting. In behavioral economics, the studies present diverse 

perspectives. Corazzini's research offers insights into the potential impact of external factors, 

such as alcohol consumption, on economic decision-making. On the contrary, Iterbeke's 

findings raise questions about the efficacy of certain interventions in improving financial 

knowledge and behavior among students. Rennert's emphasis on external factors and early 

intervention adoption in economic forecasting studies highlights the challenges and the need 

for careful consideration of these factors in research design. 

 

6. Empirical evidence or case examples demonstrating the success or challenges in 

applying the Dynamic systems approach to economic data across various contexts or 

countries. 

The Dynamic systems approach has been successfully applied to economic data in various 

contexts and countries. Empirical evidence and case examples demonstrate the effectiveness 

of this approach in addressing the complexities of sustainable development in the MSME 

sector, including issues related to product development, technology inclusion, supply chain, 

and financial resources (Kurniasih et al., 2023). It has also been used to enhance the efficiency 

of machine learning algorithms for time series data, outperforming other techniques such as 

neural networks (Pourmohammad Azizi et al., 2023). In the field of macroeconomics, the 

system dynamics approach has been utilized to build large-scale national economic models, 

providing valuable insights for economic policy analysis and simulating the effects of policy 

interventions (Sovilj et al., 2023). Additionally, this approach has been employed to study the 

dynamic properties of wages and prices behavior influenced by shocks, such as those caused 

by the COVID-19 pandemic, and to analyze the convergence of economic variables (Kozytskyy 

et al., 2022). The application of dynamic systems techniques in neoclassical economics has 

expanded knowledge by revealing new equilibria and strengthening interrelationships among 

sub-disciplines (Ramírez Sánchez & García de la Sienra, 2020). 

A range of studies have applied the Dynamic systems approach to economic data, with 

varying degrees of success. (Dinardo et al., 2021) demonstrates the approach's effectiveness in 

dealing with survey nonresponse and attrition, while (De Allegri et al., 2019) combines 

experimental and quasi-experimental methods to evaluate the impact of a performance-based 

financing intervention in Burkina Faso. (Outhwaite et al., 2020) presents a new methodological 

approach for evaluating the impact of educational intervention implementation on learning 

outcomes, which could potentially be applied to economic data. (Coibion et al., 2023) uses a 

randomized control trial to assess the effects of reduced inflation expectations on consumption 

decisions, providing further evidence of the approach's potential in economic research. 

The application of the Dynamic systems approach demonstrates its versatility and efficacy 

across various economic domains. In the MSME sector, Kurniasih reveal its effectiveness in 

addressing multifaceted challenges, including product development, technology inclusion, 

and financial resource management. Pourmohammad Azizi showcase its ability to enhance 
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machine learning algorithms, positioning it as a superior technique for time series data 

compared to neural networks. In macroeconomics, Sovilj employ the approach for 

constructing large-scale economic models, illustrating its potential for policy analysis and 

intervention simulations. Kozytskyy highlight its applicability in studying the dynamic 

properties of economic variables influenced by shocks, such as those arising from the COVID-

19 pandemic. The use of dynamic systems techniques in neoclassical economics, as 

demonstrated by Ramírez Sánchez & García de la Sienra, contributes to revealing new 

equilibria and strengthening interrelationships within the discipline. The studies by Dinardo, 

Allegri, Outhwaite, and Coibion offer further insights into the approach's application. Dinardo 

showcases its efficacy in dealing with survey nonresponse and attrition, providing a practical 

solution to common challenges in research. Allegri's combined use of experimental and quasi-

experimental methods exemplifies the approach's flexibility in evaluating complex 

interventions, specifically in Burkina Faso. Outhwaite introduces a novel methodological 

approach for evaluating the impact of educational interventions on learning outcomes, 

expanding the potential applications of the Dynamic systems approach. Coibion's randomized 

control trial adds to the body of evidence supporting the approach's effectiveness in economic 

research. The research collectively showcases the Dynamic systems approach as a robust tool 

for addressing intricate economic challenges. Kurniasih success in the MSME sector and 

Pourmohammad Azizi improvement of machine learning algorithms validate its efficacy in 

practical applications. Sovilj macroeconomic modeling and Kozytskyy analysis of shocks 

demonstrate its versatility in broader economic contexts. Ramírez Sánchez & García de la 

Sienra's application in neoclassical economics further substantiates its relevance across sub-

disciplines. In the context of Dinardo, Allegri, Outhwaite, and Coibion, the studies collectively 

emphasize the approach's flexibility and adaptability. It effectively addresses challenges such 

as survey nonresponse, evaluates complex interventions, introduces novel methodologies, 

and employs randomized control trials. The range of applications and success across different 

studies underscores the approach's robustness. 

 

7. The limitations or obstacles identified in the literature can influence the reliability and 

generalizability of economic forecasting using the Dynamic systems approach. 

The limitations and barriers identified in the literature that may affect the reliability and 

generalizability of economic forecasting using the Dynamic systems approach are as follows: 

Firstly, the commonly used statistical error measures for assessing sales forecasts in a business 

context are found to be misleading and less suitable for practical economic applications 

(Kuhlmann & Pauly, 2023). Secondly, classical univariate approaches in empirical dynamic 

modeling (EDM) require long time series data, which can be difficult to obtain, limiting the 

depth of mechanistic understanding and generalizability of forecasts to non-analogue futures 

(Munch et al., 2023). Thirdly, the presence of irregular fluctuations and chaotic behavior in the 

economy reduces the accuracy of long-term forecasting, requiring the use of effective 

analytical and numerical procedures for calculating quantitative characteristics of irregular 

dynamics (Alexeeva et al., 2021). Finally, the choice of model specification in dynamic factor 

models (DFMs) can impact factor estimation, in-sample predictions, and out-of-sample 
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forecasting, highlighting the importance of consensus on appropriate model specifications 

(Shang et al., 2023). 

The reliability and generalizability of economic forecasting using the Dynamic systems 

approach can be affected by several limitations and obstacles identified in the literature. 

(Compen et al., 2022) highlights the influence of herding bias, which can lead to inaccurate 

predictions. (Rennert et al., 2020) discusses the confounding effects of external factors and 

premature intervention adoption in stepped-wedge designs, which can distort the accuracy of 

forecasts. (Dinardo et al., 2021) emphasizes the impact of survey nonresponse and attrition on 

the validity of econometric estimates, suggesting proactive measures to address these issues. 

Lastly, (Todd et al., 2019) identifies spillover as a cause of bias in baseline evaluation methods 

for demand response programs, which can also affect the reliability of economic forecasting. 

These findings underscore the need for careful consideration of these limitations and obstacles 

in economic forecasting using the Dynamic systems approach. 

The literature highlights substantial challenges in the application of the Dynamic systems 

approach for economic forecasting. The misleading nature of commonly used statistical error 

measures raises concerns about the accuracy and practicality of sales forecasts in a business 

context. The requirement for long time series data in classical univariate approaches poses a 

practical constraint, limiting the depth of mechanistic understanding and the ability to 

generalize forecasts to non-analogue futures. The presence of irregular fluctuations and 

chaotic behavior introduces complexities in long-term forecasting, demanding effective 

analytical and numerical procedures. The significance of model specification choices in 

dynamic factor models adds a layer of complexity, emphasizing the need for consensus on 

appropriate specifications. Compen's identification of herding bias and Rennert's exploration 

of confounding effects from external factors and premature intervention adoption reveal 

additional challenges. Dinardo's emphasis on the impact of survey nonresponse and attrition 

and Todd's identification of spillover effects further contribute to understanding the hurdles 

faced in economic forecasting using the Dynamic systems approach. These challenges 

collectively underscore the intricacies and potential biases inherent in the forecasting process. 

The identified limitations and barriers in the literature bring attention to critical challenges 

that may impact the reliability and generalizability of economic forecasting using the Dynamic 

systems approach. Kuhlmann & Pauly's critique of statistical error measures prompts a 

reevaluation of commonly used assessment methods. Munch acknowledgment of data 

limitations encourages a realistic understanding of the constraints posed by the availability of 

long time series data. Alexeeva recognition of irregular fluctuations and chaos emphasizes the 

need for advanced analytical procedures in forecasting. Shang highlighting of model 

specification issues underlines the importance of methodological consensus. Compen's 

identification of herding bias, Rennert's consideration of external factors, Dinardo's insights 

on survey nonresponse and attrition, and Todd's  recognition of spillover effects collectively 

indicate the multifaceted challenges in economic forecasting. These challenges necessitate 

proactive measures, careful consideration of biases, and methodological adjustments to 

improve the reliability of forecasts. 
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8. The Dynamic systems approach can provide a better understanding of dynamic 

changes in economic data compared to conventional forecasting methods. 

The Dynamic systems approach offers a better understanding of changing dynamics in 

economic data compared to conventional forecasting methods. It allows for the evaluation of 

sales forecasts in a business context, taking into account overstock and shortage costs 

(Kuhlmann & Pauly, 2023). This approach also enables dynamic variable selection in high-

dimensional regression models, improving the accuracy of inflation forecasting and equity 

returns predictability (Bianchi et al., 2023). Additionally, it enhances the efficiency of machine 

learning in time series data analysis, enabling the prediction of future values based on present 

data (Pourmohammad Azizi et al., 2023). Moreover, Dynamic Systems Modeling proves to be 

an effective method for forecasting economic growth at the provincial level, considering the 

dynamic interactions between economic growth and related factors (Cuong, 2022). Finally, 

Empirical Dynamic Modelling expands the capabilities of forecasting and understanding 

mechanisms in complex ecosystems, allowing for scenario exploration and optimal control 

applications (Munch et al., 2023). 

The Dynamic systems approach, as proposed by (Dinardo et al., 2021), (Kennedy‐Shaffer 

et al., 2020), (Outhwaite et al., 2020), and (Todd et al., 2019), offers a more comprehensive 

understanding of dynamic changes in economic data compared to conventional forecasting 

methods. Dinardo's proactive approach to dealing with attrition in econometric estimates 

highlights the need for a more dynamic and flexible approach to data analysis. Similarly, 

Kennedy-Shaffer's novel methods for analyzing stepped wedge cluster randomized trials 

emphasize the importance of accounting for time trends in economic data. Outhwaite's 

methodological approach for evaluating the impact of educational intervention 

implementation on learning outcomes underscores the need for a more nuanced 

understanding of the mechanisms underpinning economic changes. Finally, Todd's 

identification of spillover as a cause of bias in baseline evaluation methods for demand 

response programs highlights the need for a more dynamic and context-specific approach to 

data analysis. These studies collectively demonstrate the potential of the Dynamic systems 

approach in providing a more comprehensive understanding of dynamic changes in economic 

data. 

The Dynamic systems approach emerges as a powerful and versatile tool for 

understanding dynamic changes in economic data. Kuhlmann & Pauly showcase its practical 

application in business contexts by considering overstock and shortage costs in sales forecasts. 

Bianchi demonstrate its potential in high-dimensional regression models, improving accuracy 

in forecasting inflation and equity returns. Pourmohammad Azizi highlight its efficiency in 

enhancing machine learning for time series data analysis, enabling more accurate predictions. 

Cuong illustrates its effectiveness in modeling dynamic interactions for economic growth 

forecasting at the provincial level. Munch underscore its capabilities in expanding forecasting 

abilities and understanding complex ecosystems. The studies by Dinardo, Kennedy-Shaffer, 

Outhwaite, and Todd collectively argue that the Dynamic systems approach offers a more 
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comprehensive understanding compared to conventional methods. Dinardo's proactive 

handling of attrition, Kennedy-Shaffer's consideration of time trends, Outhwaite's nuanced 

approach to educational interventions, and Todd's identification of spillover effects highlight 

the approach's dynamic and context-specific nature. These studies collectively emphasize the 

potential of the Dynamic systems approach in capturing the intricate dynamics of economic 

data. The research collectively supports the notion that the Dynamic systems approach is 

superior to conventional methods in understanding dynamic changes in economic data. The 

practical applications demonstrated by Kuhlmann & Pauly and the improved accuracy 

showcased by Bianchi and Pourmohammad Azizi contribute to the approach's credibility. 

Cuong's success in forecasting economic growth at the provincial level and Munch capabilities 

in understanding complex ecosystems further validate the effectiveness of the approach. The 

studies by Dinardo, Kennedy-Shaffer, Outhwaite, and Todd highlight the Dynamic systems 

approach's superiority in providing a comprehensive understanding of dynamic changes. 

These studies emphasize the need for a more dynamic, flexible, and context-specific approach, 

reinforcing the advantages of the Dynamic systems approach over conventional methods. 

 

D. CONCLUSIONS AND SUGGESTIONS 

The conclusion from the synthesis of research on the Dynamic systems approach indicates 

that this approach exhibits significant flexibility in analyzing and forecasting economic data. 

In various contexts, such as business, education, and psychotherapy, the Dynamic systems 

approach proves its superiority in dealing with the complexity and dynamics of systems. Its 

use in studies related to COVID-19 demonstrates responsiveness to profound changes in 

economic and social aspects. However, it is important to acknowledge potential limitations, 

including the need for robust data and the complexity of model comparisons. Continued 

research on the Dynamic systems approach can be focused on two aspects. Firstly, further 

exploration is needed to refine methodologies, particularly in addressing specific challenges 

associated with the application of this approach in forecasting scenarios. Secondly, the 

importance of responsiveness to change and complexity in forecast analysis highlights the 

need for highly contextual approaches. Therefore, urgent research topics for the future may 

include the development of improved methods to enhance the generalization and applicability 

of research findings, as well as more detailed and responsive approaches to variations in the 

effects of non-linearity, feedback, and time dependence in various situations and disciplines. 

By detailing the strengths, limitations, and development needs, further research in this field 

can enrich our understanding of the contributions of the Dynamic systems approach in 

analyzing and forecasting economic systems and dynamics in various contexts. 
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