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1.INTRODUCTION

An efficient judicial system constitutes a fundamental infrastructure for ensuring economic security, attracting
investment, and fostering public trust in the rule of law. However, judicial delays, commonly referred to as liti-
gation delays or case backlogs, remain a chronic challenge undermining these objectives, negatively impacting
citizens’ economic behavior, increasing transaction costs, and slowing economic circulation. Although theoreti-
cal literature emphasizes the economic and psychological consequences of judicial delays, empirical analyses of
judicial procedures’ role in shortening trial durations and influencing appellate outcomes—particularly in civil
law countries remain limited. Most existing studies adopt descriptive-analytical approaches based on documen-
tary or archival data to identify factors contributing to delay, including works by Ahmadzadeh & Salami (2024),
Khalouei Tafteh & Agha Abbasi (2021), Karkhaneh & Rouhani Moghadam (2023), Nikkar & Asadinejad Taher
Gourabi (2023), and others.

Recent scholarship in Pakistan (Ghani et al., 2023; Khan & Bilal, 2024; Malik & Shaikh, 2024; Imran et al., 2024)
underscores that a range of structural and procedural deficiencies—including judicial understaffing, reliance on
antiquated and obsolete statutes, inefficiencies in investigative procedures, systemic corruption, administrative
bureaucracy, repeated adjournments, and excessive case dockets—contribute significantly to delays in criminal
adjudication and the accumulation of case backlogs. To address these impediments, proposed reforms include
the expansion of judicial personnel, modernization of investigative practices, the adoption of technological tools
for case management, enhancement of legal training and awareness, strengthening of accountability mecha-
nisms, and the promotion of alternative dispute resolution (ADR) mechanisms.The wholesale transplantation of
these findings into the Iranian legal system, however, is constrained by contextual and institutional differences.
Domestic studies demonstrate that Iran’s judiciary diverges markedly in terms of e-justice development, the
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performance of judicial personnel in case processing, the legislative and regulatory framework, procedural and
supervisory mechanisms, judicial infrastructure and case congestion, as well as the role of governmental and
quasi-governmental institutions. Consequently, the examination of judicial delay in Iran necessitates an adap-
tation of international findings to its distinct legal, institutional, and infrastructural context in order to render
predictive models and managerial remedies both operational and contextually relevant. The study of Berlemann
and Christmann (2017) in Germany provides further insight, illustrating that transparent and coherent judicial
procedures serve to constrain the strategic litigation behavior of parties. The accessibility of clear procedural
rules not only curtails excessive resource expenditure by litigants but also shortens trial duration and reduces
the probability of appellate reversal. Germany’s legal order, grounded in civil law, is characterized by codified
statutes, consistent jurisprudence, and a high degree of judicial independence. By contrast, Iran’s judicial sys-
tem is premised on codified Islamic law, a centralized judicial structure, heavy case congestion, and the active
participation of parallel institutions such as the Registry Office and municipal authorities. Moreover, whereas
judicial procedures in Germany are standardized and readily enforceable nationwide, their implementation in
Iran is often hindered by regional disparities, limited resources, and the variable role of attorneys and judicial
officers.

Accordingly, while transparent and uniform procedures in Germany effectively mitigate strategic litigation tac-
tics, in Iran the absence of standardized national procedural norms and the complexity of institutional interac-
tions create greater scope for such strategic behavior, thereby exacerbating judicial delay. Thus, the findings
of Berlemann and Christmann (2017) cannot be transposed wholesale to the Iranian context due to founda-
tional differences in legal structure and institutional design. Rather, their contribution should be regarded as a
theoretical reference and comparative framework for modeling delay prediction in Iran, subject to contextual
adaptation in line with the country’s legal, institutional, and cultural specificities. In sum, a comparative review
indicates that in foreign jurisdictions such as Germany and Pakistan, determinants of judicial delay have been
examined within the framework of each jurisdiction’s legal order, administrative processes, and the role of non-
state actors. Direct transplantation of such findings into the Iranian context is problematic. Iran’s judiciary is
distinguished by its hybrid framework of codified Islamic law, a centralized adjudicatory system, high case con-
gestion, and the distinctive roles of lawyers, judges, and parallel institutions (including the Registry Office, mu-
nicipalities, and financial institutions). Therefore, the analysis of judicial delay in Iran requires careful contex-
tualization and adaptation of foreign insights to its unique legal, institutional, and cultural environment, so that
predictive models and managerial interventions may achieve both practical feasibility and normative legitimacy.
The linear predictive model of Berlemann and Christmann (2017) explores the effect of judicial procedures on
delay times using regression analysis, including delay duration and reversal as response variables. The model
includes two response variables: duration and reversal. It also includes 14 control variables: plaintiff advocate,
defendant advocate, plaintiff, defendant, plaintiff firm, defendant firm, correspondence, value, contracts, torts,
tenancy, traffic, other, oral sessions, appealability, and grounds. Additionally, five citation-related variables are
included: precedent, precedent number, precedent age, literature, and number of legal norms. The results in-
dicate that increased use of judicial precedents along with substantive case features reduces delay durations.
However, structural-functional components of the judicial system, widely acknowledged as critical, such as
electronic litigation, human resource performance, legal frameworks, procedural oversight, judicial infrastruc-
ture, and governmental /non-governmental roles, were omitted from the model. Integrating these factors could
enrich and localize the predictive model for judicial systems such as Iran’s. A review of the theoretical founda-
tions and relevant studies indicates that the Berlemann and Christmann (2017) model overlooks the “structural
and functional components of the judicial system” in predicting court delay duration. These components, em-
phasized in the theoretical literature on judicial delays, can be classified into six categories: e-justice, human
resource performance in case processing, legal and regulatory framework, procedural and supervisory pro-
cesses, judicial infrastructure and case load, and the role of governmental and non-governmental institutions.
As a subset of the “structural and functional components of the judicial system,” these factors can serve as a
basis for the development and localization of the Berlemann and Christmann model alongside the original model
variables.Accordingly, the research questions are formulated as follows: (1) How accurate is the Berlemann
and Christmann (2017) model in predicting court delay duration?, (2) Does the development of the Berlemann



https://lawecon.um.ac.ir

Homepage: https://lawecon.um.ac.ir >< Encyclopedia of Economic Law Journal

and Christmann (2017) model with localized structural-functional variables improve the prediction accuracy of
court delay duration?, (3) To what extent does the proposed model increase the prediction accuracy of curt
delay duration?. To answer these questions, judge-level data were collected from 210 civil cases in Ardabil Prov-
ince during 2014-2024. The baseline Berlemann and Christmann (2017) model was tested using artificial neural
networks and the Bayesian regularization algorithm. Subsequently, drawing on analytical-descriptive studies,
the model was integrated with structural-functional components, resulting in a localized model with higher
predictive accuracy. The main contribution of this study is the development of a quantitative, data-driven, and
localized model for predicting court delay duration in the Iranian judicial system. Such a model can support
more informed decision-making to reduce court delays, enhance judicial fairness, enrich the growing literature
on court delays and performance, and provide an empirical perspective for dispute resolution at the judge level
in Iran. The remainder of this paper is organized as follows: Section 2 presents a review of the theoretical lit-
erature and the conceptual framework; Section 3 details the data analysis; Section 4 introduces the proposed
model and discusses the findings; and finally, Section 5 provides discussion, conclusions, and recommendations.

2.PURPOSE

This study aims to develop and validate a localized model to predict duration and reversal likelihood in Ardabil

province, Iran. The objectives are: (a) to identify key structural-functional components affecting trial duration;
(b) to test the applicability of Berlemann and Christmann’s 2017 model within a new judicial and cultural context;
(c) to employ advanced artificial intelligence methods—including artificial neural networks and Bayesian rule-
based algorithms—to enhance predictive accuracy; and Comparison with multivariate regression approaches
(d) to provide practical insights for judicial stakeholders to improve case management, reduce delays, and
strengthen judicial justice.

3. METHODOLOGY

A mixed-method approach combining quantitative data analysis and qualitative evaluation was employed. The
dataset comprised 210 accessible civil cases from Ardabil province spanning 2014-2024. A non-probabilistic
sampling technique was used to collect available records. A literature review identified six structural-functional
categories: electronic litigation, human resource capacity, regulatory frameworks, procedural workflows and
supervision, judicial infrastructure and caseload, and the role of governmental and non-governmental institu-
tions. The relative importance of these components was assessed using a Likert-scale questionnaire distributed
among plaintiffs in selected cases. The questionnaire was completed through interviews and consultations with
plaintiffs of selected cases. Using a five-point Likert scale, the importance of the components identified in the
literature review and qualitative thematic analysis was assessed. Based on theoretical foundations and previous
research, the questionnaire items were designed across six domains. Content validity was confirmed by five
legal and judicial experts, and reliability was estimated with a Cronbach’s alpha of 0.98.

All predictor variables of both the baseline and proposed models were initially entered into separate automatic
linear regressions, with duration and reversal serving as the outcome variables (Models 1 and 2 for the baseline
model; Models 3 and 4 for the proposed model). Model accuracy was assessed using the Forward Stepwise
method and coefficients and standard errors were estimated using the Enter method. In the next step, to im-
prove predictive accuracy and to enable comparison with the classical regression method, the Berlemann and
Christmann (2017) linear predictive model was extended using artificial neural networks and Bayesian rule-
based algorithm to probabilistically estimate duration and reversal based on predictor variables and to detect
complex nonlinear patterns of duration and reversal. The neural network and Bayesian rule-based algorithm
were also applied to the proposed model and compared with the baseline model.Models performance were
evaluated using prediction accuracy, and the base and proposed models’ results were compared.
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This study employed four separate modeling strategy for each dependent variable, namely duration and rever-
sal. Model (1) achieved an accuracy of 84.8% with an adjusted R-squared of 0.881, while Model (2) reached 83.8%
accuracy with an adjusted R-squared of 0.786. These results indicate that, in the baseline models, the predictor
variables explain variations in case duration more effectively (Model 1) than the probability of reversal (Model
2). For the proposed models, Model (3) achieved an accuracy of 88.0% with an adjusted R-squared of 0.902,
whereas Model (4) reached 89.5% accuracy with an adjusted R-squared of 0.832. Accordingly, the predictor
variables of the proposed model demonstrate stronger explanatory power for reversal (Model 4) compared to
case duration (Model 3). Nevertheless, because the prediction error exceeded 10 percent, the models were sub-
sequently tested using artificial neural networks(ANN) and Bayesian rule-based algorithms(BRBA).The proposed
model outperformed the base, achieving a prediction accuracy of 94%, compared to 89.99% in the base model
by ANN-BRBA. Key findings include: (a) the results obtained from the classical multivariate regression method
indicate that the proposed models exhibit higher predictive accuracy compared to the baseline models, with the
highest predictive accuracy observed in Model 4 at 89.5%. Furthermore, the predictor variables in the baseline
model show greater explanatory power for variations in trial delay duration, whereas the predictor variables in
the proposed model demonstrate greater explanatory power for variations in the reversals; (b) to reduce pre-
diction error and simultaneously analyze the effects of all predictor variables on the output variables—duration
and reversals—a combined approach using artificial neural networks and Bayesian rule-based algorithms was
employed. The results indicate that by extending the original Berlemann and Christmann (2017) model and in-
tegrating it with localized structural-functional components, the predictive accuracy increased from 89.99% to
94%. This improvement demonstrates the significant enhancement of the proposed model’s performance com-
pared to the baseline model, as well as the superiority of the combined neural network and Bayesian rule-based
approach over the regression method; (c) the proposed model, with a predictive accuracy of 94%, sensitivity
of 92.2%, and specificity of 94.1%, demonstrates the highest accuracy, sensitivity, and specificity compared to
the baseline model; (d) the results of the receiver operating characteristic (ROC) curve analysis indicate that
the area under the curve (AUC) for the baseline model is close to the random line, within a confidence interval
of 0.75-0.89, whereas the AUC for the proposed model falls within a confidence interval of 0.95-0.98 and ap-
proaches the ideal value of 1.

This study demonstrates that effectively predicting and managing trial delay requires an integrated approach
combining advanced analytical models with an in-depth understanding of judicial system structural-functional
factors. The localized model developed herein offers judicial authorities a powerful tool to anticipate case dura-
tion and appellate outcomes, enabling smarter resource allocation, case prioritization, and procedural reforms.
The incorporation of identified variables from theoretical literature into Berlemann and Christmann’s model
resulted in improved predictive accuracy, increasing the proportion of correctly predicted cases from 189 out
of 210 (89.99%) to 197 out of 210 (94%) a 4% enhancement.. This confirms the model’s stronger capability for
predicting judicial delay in the localized context. Validation metrics for the proposed model, with an accuracy
of 94%, a sensitivity of 92.2%, and a specificity of 94.1%, outperform the baseline model across all three criteria.
The results of the Receiver Operating Characteristic (ROC) analysis, comparing sensitivity and specificity for
the study models, are also reported. The area under the ROC curve (AUC) for the baseline model lies close to
the random line, within a confidence interval of 0.75-0.89, whereas the AUC for the proposed model falls within
a confidence interval of 0.95-0.98, approaching the value of one. This analysis further confirms the significant
improvement in predictive performance of the proposed model compared to the baseline model.These findings
indicate that relying solely on generic models, without considering the specific requirements of the national
judicial system, cannot provide an accurate prediction of judicial delays. The proposed model, by incorporating
substantive characteristics of the case and litigants, legal references, and structural-functional elements of the
judicial process, demonstrates superior performance in reducing case duration and the probability of judgment
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reversal, thereby serving as a foundation for judicial decision-making and legal reforms. Moreover, the use of
judicial precedents alongside structural factors not only enhances the precision of rulings but also increases
litigants’ satisfaction and the overall efficiency of courts. Both the Judiciary and Bar Associations can employ the
proposed model to estimate case-processing times and, accordingly, optimize the allocation of judicial resourc-
es and courtroom schedules.The findings further reveal that the adoption of electronic systems and digital case
management significantly contributes to reducing judicial delays. The development of electronic infrastructures
and case-based management platforms, enhancing judges’ and experts’ skills in case handling, and employing
data mining and predictive analytics in decision-making can collectively minimize delays. In addition, establish-
ing clear procedural guidelines and adhering to standardized timelines may increase the practical effective-
ness of the predictive model. It is recommended that, following implementation, the model's performance be
periodically evaluated, and feedback incorporated into process improvements and subsequent models. From a
theoretical perspective, this study advances the original model by integrating localized components, thereby
enriching the existing body of knowledge on predicting judicial delays within civil law systems. From a practical
standpoint, it proposes a data-driven and context-sensitive framework for more intelligent decision-making
in case management. From a research perspective, the results align with prior studies and provide substantial
empirical evidence regarding the enhancement of trial court performance. This study has some limitations were
as follow: (i) sampling Method: one limitation of this study is the use of non-probability convenience sampling.
Due to the necessity of contacting plaintiffs for completing questionnaires, only those cases were included for
which access to plaintiffs’ contact information or cooperation was feasible. This may have introduced a sampling
bias, particularly toward cases with more complete documentation or those pursued more actively by plain-
tiffs. Therefore, generalization of the results to the broader population should be undertaken with caution, (iii)
modeling Constraints: owing to the inability to simultaneously model two dependent variables (judicial delay
duration and likelihood of judgment reversal) using linear regression, separate models were developed for each
outcome. To address this limitation, future research is encouraged to employ advanced methods such as sur-
vival analysis, regression trees, in addition to artificial neural networks and Bayesian regularization algorithms,
and compare their results with the present findings and (iii) stakeholder perspectives: since access to other
stakeholders—such as judges, attorneys, and court administrators—was not feasible, the survey data were col-
lected exclusively from plaintiffs. Their perspectives alone may not fully capture the dynamics of judicial delay.
Future studies should incorporate multiple stakeholders’ views to enhance the validity and generalizability of
findings. Some other limitations include the focus on a single geographic region and a specific type of litigation,
limited dataset size, generalizability issues, and gaps in judicial records. Accordingly, future research should
test the proposed model across diverse judicial levels, case types, and longitudinal datasets, as well as conduct
comparative analyses with other legal systems, to assess its applicability and effectiveness in broader contexts.
To address these limitations and enhance future research, studies should consider: (i) develop predictive mod-
els tailored to specific domains of law (civil, criminal, commercial, and registration cases), (ii) extend predictive
modeling of judicial delay by incorporating perspectives from judges, attorneys, and court administrators, (iii)
analyze the interaction between judicial precedents, as conceptualized in Berlemann and Christmann’s (2017)
model, and structural-functional factors, (iv) advance hybrid predictive models by combining artificial neural
networks with metaheuristic algorithms (e.g., biogeography-based optimization, imperialist competitive algo-
rithm, and water cycle algorithm) and (v) explore hybrid predictive approaches using artificial neural networks
integrated with cosmological optimization algorithms.

Furthermore, the research reveals that predictive models must be tailored to the specific judicial context; a
model developed for one country’s system may not achieve high accuracy elsewhere without localization. This
underscores the necessity of adapting delay prediction models to each country’s judicial structure and condi-
tions prior to implementation. The empirical evidence supports that reliance on judicial precedents alongside
structural-functional components decreases delay duration and reversal, thereby improving court performance.
These findings contribute substantially to ongoing debates regarding judicial law efficiency and procedural evo-
lution, and offer a foundation for legal reforms in similar judicial systems.

Keywords: Legal Citations, Judicial Delay, Artificial Neural Network, Bayesian Rule-Based Algorithm
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