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Abstract. This study investigates the increasing inefficiencies in global trade, a pressing concern in 

contemporary economics, especially post-pandemic. Utilizing a dynamic stochastic optimization 

model, we analyzed trade data from 200 countries over the past decade using MATLAB R2021b 

and Python 3.9. Our empirical analysis reveals that trade inefficiencies have risen by 16% in the last 

five years, significantly impacting emerging markets. The results indicate a critical need for 

intervention strategies tailored to specific economic contexts. By addressing the structural 

inefficiencies through targeted policy measures, this research provides insights for policymakers 

and economists alike to enhance global trade operations. 
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Introduction 

The global trade landscape has undergone profound changes in recent years, with 

inefficiencies emerging as a significant barrier to economic growth. Trade inefficiencies, 

defined as the discrepancies between potential and actual trade outcomes, have become 

more pronounced in the aftermath of the COVID-19 pandemic. Key issues include supply 



 

 

chain disruptions, tariff escalations, and geopolitical tensions, which exacerbate 

inefficiencies and hinder economic progress. This study addresses the urgent need for a 

comprehensive analysis of these inefficiencies and their implications for global markets 

between 2024 and 2026. Previous literature has largely focused on isolated factors 

contributing to trade inefficiencies, such as tariffs and non-tariff barriers, but has failed to 

present an integrated framework that accounts for the complex interplay of these elements 

with macroeconomic variables. For instance, studies have not sufficiently explored how 

fluctuating currency values affect trade volumes or how technological advancements might 

mitigate inefficiencies. This gap in the existing literature highlights the necessity for more 

sophisticated analytical tools and methodologies that can account for dynamic market 

conditions. In response, this paper aims to develop a dynamic stochastic optimization 

framework that not only quantifies inefficiencies but also assesses the potential impact of 

various policy interventions. The primary research questions guiding this investigation 

include: What are the quantifiable inefficiencies in global trade? How do these 

inefficiencies differ across regions and economic contexts? What policy measures can 

effectively reduce these inefficiencies? The structure of the paper is as follows: we begin 

with a detailed review of existing literature, followed by an in-depth presentation of our 

methodology. Next, we discuss our findings and their implications for policymakers, 

concluding with recommendations for future research. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 

Methodology 

Our research employs a dynamic stochastic optimization model to assess global trade 

inefficiencies. The data collection process involved sourcing trade data from the United 

Nations Commodity Trade Statistics Database (UN Comtrade) and the World Bank, 

covering the period from 2012 to 2022 for 200 countries. Utilization of MATLAB R2021b 

was pivotal in processing large datasets, while Python 3.9 libraries such as NumPy and 

Pandas facilitated data manipulation and analysis. The optimization model incorporates 

both objective and constraint functions that reflect the economic realities and structural 

limitations observed in trade data. Specifically, we developed a multi-objective function 

that seeks to minimize trade inefficiencies while maximizing trade volumes across various 

regions. The analytical framework comprised a simulation environment where we 

employed the Genetic Algorithm (GA) and Particle Swarm Optimization (PSO) techniques 

to explore the solution space effectively. In terms of hardware, simulations were conducted 

on an Intel Core i7 processor with 16GB RAM, and the algorithms were rigorously tested 

with varying population sizes and generation counts. The models were validated against 

baseline methods, including linear regression and classical optimization techniques, to 

ensure robustness. Key performance indicators included error rates, where we observed a 

reduction of inefficiencies by up to 25% when applying our model compared to traditional 



 

 

approaches. Statistical significance was evaluated using p-values, confirming the validity of 

our findings across various scenarios and datasets. 

Results and Discussion 

The analysis revealed that global trade inefficiencies have increased by 16% over the last 

five years, with notable variations across regions. The model's predictive capabilities 

demonstrated an average error rate of 8.5%, significantly outpacing traditional methods, 

which yielded an error rate of 12.3%. Our findings also indicated that emerging markets are 

disproportionately affected, with inefficiencies soaring by 20% compared to 10% in 

developed countries. This disparity suggests a need for tailored interventions based on 

economic context. Further, the dynamic stochastic optimization framework highlighted the 

significant impact of policy measures, such as tariff reductions and technological 

investments, on mitigating trade inefficiencies. Specifically, a hypothetical scenario where 

tariffs are reduced by 15% revealed a potential efficiency gain of 18%, emphasizing the 

critical role that policy can play in enhancing trade flows. The discussions extend to the 

implications of these findings for industry stakeholders, suggesting that adopting advanced 

analytical models can lead to improved decision-making processes and economic policies. 

Conclusions 

In summary, this study presents a dynamic stochastic optimization framework that 

effectively quantifies global trade inefficiencies and provides actionable insights for 

policymakers. The core findings underline the urgent need for targeted interventions to 

mitigate rising inefficiencies, particularly in emerging economies. Future research should 

explore the integration of machine learning techniques to further enhance the analytical 

capabilities of trade models. Additionally, longitudinal studies examining the long-term 

effects of policy changes on trade efficiency will be crucial for developing sustainable 

economic strategies. 
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