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Abstract—Automating the drafting of legal documents can
reduce repetitive judicial workload and support procedural
efficiency in e-Justice systems. However, Arabic legal text
generation remains underexplored, particularly for Moroccan
procedural court orders, which are characterized by highly
structured language and recurring legal formulations. This study
compares retrieval-based and transformer-based approaches for
generating Moroccan procedural court orders using a corpus of
4,098 authentic orders collected from 2020 to 2025. Three
approaches are evaluated: a TF-IDF-based Template Baseline,
AraBART, and AraT5. A random stratified split and a stricter
template-disjoint evaluation are used to assess both performance
and generalization. Under the random split, the Template Baseline
achieves the highest BLEU score (87.39), followed by AraBART
(77.33) and AraT5 (51.88). In contrast, under the template-disjoint
setting, AraBART outperforms the Template Baseline, achieving
BLEU scores of 68.00 and 63.67, respectively, with a statistically
significant difference (p = 0.004). These findings demonstrate that
retrieval-based generation can benefit from repeated legal
templates, whereas AraBART achieves better performance under
the template-disjoint setting when exact templates are absent. The
results highlight the importance of evaluation design and corpus
structure when selecting generation approaches for standardized
legal documents. A conceptual hybrid strategy combining
retrieval, neural generation, and human validation is proposed for
future e-Justice applications.
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L INTRODUCTION

The rapid digitalization of judicial systems has increased
interest in Artificial Intelligence (Al) and Natural Language
Processing (NLP) technologies for supporting judicial document
drafting and administrative procedures. In Morocco, procedural
court orders constitute an essential component of judicial
administration, supporting routine legal procedures such as
payment orders, notifications, deposits, and other administrative
decisions. Unlike judicial judgments, these documents are
generally concise, highly structured, and frequently follow
standardized legal formulations. Automating their drafting has
the potential to improve document consistency, accelerate
routine judicial procedures, and support the development of
intelligent e-Justice services while allowing legal professionals
to focus on more complex judicial tasks [24].

Recent advances in transformer-based models and large
language models have significantly improved automatic text
generation across numerous domains, including legal NLP [1].
Arabic generative models such as AraBART and AraT5 have

demonstrated promising performance by leveraging large-scale
pretraining and contextual language representations. However,
applying these models to procedural legal documents presents a
unique challenge. Because many procedural court orders contain
recurring legal expressions and standardized templates, it
remains unclear whether computationally intensive neural
generation models consistently provide advantages over simpler
retrieval-based approaches. Consequently, selecting the most
appropriate generation paradigm depends not only on the model
architecture but also on the intrinsic characteristics of the legal
corpus.

Existing research on legal text generation has primarily
focused on judgment summarization, legal question answering,
statute retrieval, and general legal document drafting, with most
studies conducted for English- or Chinese-language legal
systems. Arabic legal NLP remains comparatively
underexplored, particularly for generative tasks involving
authentic judicial documents. Although recent Arabic
transformer models, including AraBART and AraT5, have
achieved encouraging results across several natural language
generation tasks, their effectiveness for generating procedural
court orders has received little attention. Furthermore, previous
studies rarely examine how corpus repetitiveness influences the
comparative performance of retrieval-based and neural
generation methods in highly standardized legal domains.

This observation reveals an important research gap. To the
best of our knowledge, no prior study has reported a systematic
comparison of retrieval-based and transformer-based generation
for Moroccan procedural court orders while explicitly analyzing
the influence of corpus repetition on model selection.
Addressing this question is particularly important because
highly repetitive legal corpora may favor retrieval-based
methods when relevant templates are available in the retrieval
database, whereas neural generation models may achieve better
performance when exact decision templates are absent from the
training data. Understanding this trade-off is essential for
designing efficient, reliable, and practically deployable legal
text generation systems for Moroccan courts and other legal
environments characterized by standardized procedural
documents.

To address this research gap, this study presents a
comprehensive comparative study of retrieval-based and
transformer-based approaches for generating Moroccan
procedural court orders. Rather than assuming that increasingly
complex neural models always produce superior results, this
work investigates how corpus characteristics, particularly the
degree of textual repetition, influence the effectiveness of
different generation paradigms.
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The main contributions of this study are summarized as
follows:

e Use and systematic characterization of a corpus
comprising 4,098 authentic Moroccan procedural court
orders from 2020 to 2025, representing a systematically
described dataset for Arabic legal text generation in this
domain.

e Comprehensive comparative evaluation of a TF-IDF-
based Template Baseline, AraBART, and AraT5 using
complementary automatic evaluation metrics, enabling a
systematic  assessment of retrieval-based and
transformer-based generation methods.

e Corpus repetition analysis demonstrating how the degree
of textual repetition affects the relative performance of
retrieval-based and transformer-based generation across
different evaluation settings.

e A conceptual hybrid generation strategy derived from the
experimental findings, recommending retrieval-based
generation for highly repetitive cases and transformer
models for more diverse drafting scenarios under human
supervision, providing guidance for future intelligent e-
Justice systems.

The remainder of this study is organized as follows. Section
II reviews related work on Arabic legal NLP and legal text
generation. Section III describes the proposed methodology,
including corpus construction, preprocessing, generation
models, and evaluation metrics. Section IV presents and
discusses the experimental results. Finally, Section V concludes
the study and outlines directions for future research.

II. RELATED WORK

Legal Natural Language Processing (Legal NLP) has rapidly
evolved from rule-based systems to transformer-based
architectures, enabling significant advances in legal document
classification, information extraction, judgment prediction, and
text generation. Among these tasks, legal text generation has
recently attracted increasing attention because of its potential to
support judicial drafting, reduce repetitive workload, and
improve the efficiency of e-Justice systems.

Domain-specific pre-training has proven effective across
various legal NLP applications. LEGAL-BERT [2], which
builds upon the BERT architecture [20], achieves strong
performance for European court judgment prediction, while
Zhong et al. [3] examined the application of NLP methods to
several tasks in the Chinese legal system. Large-scale legal
datasets such as CAIL2018 [16] have further supported research
on judgment prediction. In legal text generation, Feijo et al. [4]
demonstrated the feasibility of GPT-2 for automatic contract
generation in Brazilian law. In the Arabic NLP domain,
AraBERT [5] established a strong baseline for Arabic language
understanding, whereas AraBART [6] and AraT5 [7] introduced
transformer-based sequence-to-sequence architectures that have
shown promising performance in Arabic text generation and
summarization tasks. AraBART is grounded in the BART
architecture [17] and AraT5 in the T5 text-to-text framework
[18], both building on the foundational Transformer architecture
[21]. Bidirectional Arabic pretraining models such as ARBERT
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and MARBERT [22] and comprehensive Arabic NLP resources
[25] have further supported the development of these models.

Retrieval-based and case-based approaches have also been
explored as alternatives to fully generative systems, particularly
in domains where documents exhibit strong structural
regularities. Such approaches can preserve established domain-
specific formulations by reusing previously validated outputs.
However, their effectiveness for Moroccan procedural court
orders in Arabic has not been systematically compared with
neural generation models.

More recently, large language models and retrieval-
enhanced generation have further expanded the potential of legal
text generation. General-purpose LLMs such as GPT-3 [23] and
Llama 2 [8] and retrieval-augmented generation frameworks [9]
illustrate the growing trend toward combining knowledge
retrieval with neural generation. Dedicated benchmarks such as
LegalBench-RAG [10] and Arabic-specific models such as
AceGPT [11] further demonstrate the breadth of this research
landscape. Although these approaches are promising, their
application to highly standardized Arabic procedural court
orders remains largely unexplored. Table I summarizes
representative studies in Legal NLP and Arabic text generation.
Existing research has mainly focused on legal judgment
prediction, legal document classification, contract generation,
and general-purpose Arabic text generation. However, the
automatic generation of Moroccan procedural court orders has
not yet been systematically investigated. Moreover, previous
studies have not examined how corpus repetitiveness influences
the relative effectiveness of retrieval-based and transformer-
based generation approaches. To address this gap, the present
work investigates how corpus repetitiveness influences the
comparative performance of retrieval-based and transformer-
based generation, providing practical guidance for designing
efficient Arabic legal text generation systems for highly
structured legal domains.

TABLE L REPRESENTATIVE STUDIES IN LEGAL NLP AND ARABIC TEXT
GENERATION
Study Domain Task Main Method
Chalkidis et al. [2] | EU courts | udgment LEGAL-BERT
prediction
Chinese .
Multiple legal | Legal NLP
Zhong etal. [3] legal NLP tasks methods
system
Feijo ct al. [4] prazilian | Contract GPT-2
aw generation
Arabic Text
Antoun et al. [5] NLP classification AraBERT
Kamal et al. [6] 311?113 1 Text generation | AraBART
Nagoudi et al. [7] Qf‘; 1 Text generation | AraT5
Sulea et al. [12] French | Legal SVM + TF-IDF
law classification
Medvedeva et al. ECHR Decision Linear SVM +
[13] prediction textual n-grams

Although transformer-based models have demonstrated
strong performance in Arabic text generation, their application
to highly repetitive procedural legal documents raises a
methodological question: whether generative flexibility
provides a genuine advantage when valid judicial formulations
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are already available in historical records. Retrieval-based
approaches preserve established legal formulations and can
reduce the risk of generative deviations at low computational
cost, but they are limited in their ability to generate formulations
unseen in the training corpus. Transformer-based approaches
offer greater generative flexibility and can adapt to novel inputs,
but remain exposed to hallucination and semantic deviation.
This trade-off motivates the use of TF-IDF character n-gram
retrieval, rather than a purely generative approach, as a baseline
for highly standardized procedural court orders.

III. METHOD

A. Dataset

We compiled a corpus of 4,098 authentic Moroccan
procedural court orders issued by first-instance courts between
2020 and 2025. The corpus was previously used for a
classification study of Moroccan procedural court orders [26];
the present work addresses a distinct research question focused
on automatic text generation and the comparative analysis of
retrieval-based and transformer-based approaches. Each
document consists of two main sections: faits (procedural facts
describing the legal request) and décision (the judicial ruling
issued by the court). In this study, the faits section serves as the
input to all generation models, while the corresponding décision
is used as the reference output during training and evaluation.
Table II summarizes the main characteristics of the corpus. The
corpus covers four procedural categories representing the most
frequent types of procedural court orders handled by Moroccan
first-instance courts.

TABLE II. CORPUS STATISTICS
Statistic Value

Total documents 4,098
Training set 3,278 (80%)
Validation set 410 (10%)
Test set 410 (10%)
Average facts length (characters) 323
Average decision length (characters) 159
Number of procedural categories 4
Global repetition rate (training set) 64.0%
Random seed 42

To ensure a fair, reproducible, and representative evaluation,
the corpus was partitioned using a stratified 80/10/10 split,
resulting in 3,278 training documents, 410 validation
documents, and 410 test documents. Stratification preserves the
distribution of procedural categories across all subsets, while a
fixed random seed (42) ensures the reproducibility of the data
partition. Because the corpus contains repeated judicial
formulations, the random stratified split may place identical
decision formulations in both the training and test sets. This
setting reflects the intended retrieval scenario but may favor
retrieval-based methods on highly standardized cases. To
address this limitation, an additional template-disjoint
evaluation was conducted. Decision texts were grouped by their
exact string content after normalizing whitespace, and a group-
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based split (scikit-learn's GroupShuffleSplit) was used to ensure
that all documents sharing an identical decision formulation
were assigned entirely to the same subset (training, validation,
or test), thereby preventing any decision string from appearing
in more than one split.

This evaluation provides a more stringent assessment of
generalization beyond previously observed judicial templates.
The resulting template-disjoint partition contained 3,364
training documents, 354 validation documents, and 380 test
documents.

B. Corpus Analysis: Repetition Structure

A preliminary analysis of the training corpus reveals a global
repetition rate of 64.0%, corresponding to 1,180 unique judicial
decisions among 3,278 training documents. In this study, a
repeated decision refers to an identical judicial ruling appearing
in multiple procedural court orders after whitespace
normalization. The repetition rate was computed by comparing
unique decision texts within each procedural -category,
providing a quantitative measure of the degree of
standardization in judicial drafting.

Fig. 1 illustrates the distribution of procedural categories in
the training set, while Table III summarizes the corresponding
repetition rates, showing that rejection orders exhibit the highest
repetition (89.9%), followed by validation-of-warning orders
(75.9%). In contrast, payment orders show considerably greater
textual diversity, with a repetition rate of only 27.0%.

Validation of waming orders

(i) 1,607 (49.0%)
2l

Rejection orders

7401(22.6%)
()

Other 587 (17.9%)

Payment orders |

h 344 (10.5%)
(shl)

T T T T T T T T
0 250 500 750 1000 1250 1500 1750 2000
Number of Documents

Fig. 1. Distribution of procedural court order categories in the training set

(n=3,278).
TABLEIIl.  REPETITION ANALYSIS OF THE TRAINING CORPUS BY
PROCEDURAL CATEGORY
Unique Repetition
Category Documents Decisions Rate (%)
Validation of warning o
orders (i8sas) 1,607 388 75.9%
Rejection orders (u=8,) | 740 75 89.9%
Payment orders (¢)) 344 251 27.0%
Other 587 466 20.6%
Total (training set) 3,278 1,180 64.0%

These observations indicate that corpus repetition is a key
factor in selecting an appropriate generation paradigm and
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motivate the inclusion of a retrieval-based Template Baseline in
the comparative evaluation.

Rejection orders exhibit the highest repetition rate (89.9%),
reflecting the highly formulaic nature of procedural refusals
under Moroccan procedural law. Validation-of-warning orders
(75.9%) follow a similarly standardized structure. This
observation explains the strong performance of the Template
Baseline.

C. Systems

System Architecture and Evaluation Pipeline

Corpus (4,098 documents)
+

Stratified Split 80 /10 /10 (seed = 42)
Train = 3,278 | Validation = 410 | Test = 410

+
Template Baseline AraBART m
v

BLEU / ROUGE-1/ ROUGE-2 / ROUGE-L

Fig. 2. Experimental framework for retrieval-based and transformer-based
generation of Moroccan procedural court orders.

Fig. 2 illustrates the main experimental framework used for
the random-split evaluation. An additional template-disjoint
evaluation was conducted as described in Section III-A. Three
complementary approaches were evaluated: a retrieval-based
Template Baseline, AraBART, and AraT5. The retrieval-based
system represents a non-neural approach that exploits the high
repetition rate of procedural court orders, whereas AraBART
and AraT5 represent neural sequence-to-sequence architectures
capable of generating more flexible judicial texts.

1) Template baseline: For each test document, the most
similar training document is retrieved using TF-IDF with
character n-grams (3-5) and cosine similarity. The retrieved
document’s judicial decision is then returned as the generated
output. Character n-grams were selected because they are more
robust than word-based representations for Arabic text,
effectively handling morphological variations, affixes, spelling
differences, and tokenization inconsistencies while preserving
lexical similarity between highly repetitive legal documents.
This approach requires no neural training and directly exploits
the standardized nature of procedural court orders.

2) AraBART: We fine-tuned moussaKam/AraBART [6], a
BART-based sequence-to-sequence model [17] pre-trained on
approximately 70 GB of Arabic text. AraBART was selected
because it provides an Arabic sequence-to-sequence
architecture designed for text generation and has demonstrated
strong performance on Arabic generation tasks. The faits
section is provided as input, while the corresponding décision
is generated as output, with both input and output sequences
limited to 128 tokens.

3) AraT5: We fine-tuned UBC-NLP/AraT5-base-title-
generation [7], an Arabic adaptation of the TS5 text-to-text
framework [18]. AraT5 was included as a complementary
Arabic text-to-text baseline for comparison with AraBART.
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Although this checkpoint was originally developed for title-
generation tasks, it was included here as a complementary
Arabic T5 baseline to assess its transferability to procedural
legal text generation. The same input-output configuration and
maximum sequence length were used to ensure a fair
comparison with AraBART. A preliminary experiment with
mT5-small [19] did not produce coherent Arabic judicial text
and was therefore excluded from the main comparison; this
result should not be interpreted as a general limitation of the
mT5 architecture.

D. Hyperparameters

The hyperparameters used for fine-tuning AraBART and
AraT$5 are summarized in Table IV. To ensure a fair comparison
between both transformer models, identical training settings
were adopted whenever applicable while maintaining
computational feasibility on the available hardware.

TABLEIV. TRAINING HYPERPARAMETERS

Parameter AraBART AraT5

Pre-trained model | moussaKam/AraBART UBC-NLP/AraT5-base-
title-generation

Training epochs 3 3
Batch size 8 4
Max input/output
Jength (tokens) 128 /128 128 /128
Learning rate 5x107° 5x107°
Warmup steps 100 100
Precision fpl6 fpl6
Hardware Kaggle T4 GPU Kaggle T4 GPU
Optimizer AdamW AdamW

E. Evaluation Metrics

The generated judicial decisions were evaluated using the
BLEU [14] and ROUGE [15] metrics, which are widely adopted
for automatic text generation evaluation. BLEU measures
modified n-gram precision with a brevity penalty by comparing
the generated text with the reference decision, whereas ROUGE
evaluates recall-based lexical overlap. Specifically, ROUGE-1,
ROUGE-2, and ROUGE-L were computed to assess unigram,
bigram, and longest common subsequence similarity,
respectively.

Because retrieval-based and neural generation models
exhibit different generation behaviors, multiple evaluation
metrics were employed to provide a comprehensive assessment.
BLEU is particularly informative for highly repetitive legal
documents where exact lexical matching is expected, while
ROUGE captures partial lexical overlap when generated texts
differ from the reference, complementing BLEU in cases where
exact n-gram matching is limited.

Because Arabic is morphologically rich, BLEU and ROUGE
may underestimate semantic similarity when equivalent legal
expressions differ only in their morphological or orthographic
forms. Therefore, these metrics are interpreted jointly with the
qualitative analysis presented in Section IV-C to provide a more
comprehensive evaluation of generation quality.
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IV. RESULTS AND DISCUSSION

A. Quantitative Comparison of Generation Models

TABLE V. PERFORMANCE COMPARISON ON 410 TEST DOCUMENTS
Method BLEU ROUGE- ROUGE- ROUGE-
1 2 L
Template 87.39 21.30 15.29 2114
Baseline
AraBART 77.33 20.01 13.92 20.01
AraT5 51.88 19.00 12.81 19.00

Table V summarizes the quantitative performance of the
three evaluated generation approaches on the 410-document test
set. The retrieval-based Template Baseline achieves the highest
overall performance, obtaining a BLEU score of 87.39, followed
by AraBART (77.33) and AraT5 (51.88). Similar performance
trends are observed across the ROUGE metrics, where the
Template Baseline consistently outperforms both transformer-
based models.

Statistical significance analysis: To assess whether the
observed differences between the generation approaches were
statistically significant, a paired bootstrap analysis was
conducted over the 410 test documents using 2,000 bootstrap
replications. The analysis was performed on document-level
BLEU scores, with each comparison using the same test
documents for both methods. The Template Baseline
significantly outperformed AraBART, with a mean BLEU
difference of 10.07 points (95% CI: [7.74, 12.34], p < 0.001).
Similarly, the Template Baseline significantly outperformed
AraT5 by 35.51 BLEU points (95% CI: [32.59, 38.38], p <
0.001). AraBART also significantly outperformed AraT5, with
a difference of 25.45 BLEU points (95% CI: [23.03, 27.66], p <
0.001). These results confirm that the observed performance
differences are statistically significant under the present test-set
configuration.

The results under the random split initially show a strong
advantage for the Template Baseline, which is consistent with
the highly repetitive nature of Moroccan procedural court
orders. However, the template-disjoint evaluation provides a
more stringent test of generalization and reverses this ranking,
with AraBART achieving a significantly higher BLEU score
than the Template Baseline. This contrast indicates that the
apparent superiority of retrieval-based generation under the
random split is partly associated with the availability of repeated
decision formulations across the training and test sets. Since
many judicial decisions follow standardized legal formulations,
retrieving the most similar precedent frequently produces an
output that closely matches the reference decision.
Consequently, retrieval-based generation can be particularly
effective for highly standardized procedural court orders when
sufficiently similar validated precedents are available in the
retrieval corpus.

Among the evaluated checkpoints, AraBART achieves
higher BLEU, ROUGE-1, and ROUGE-L scores than the
selected AraT5 checkpoint (UBC-NLP/AraT5-base-title-
generation), while AraT5 obtains a slightly higher ROUGE-2
score than AraBART under the template-disjoint setting; this
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discrepancy may partly reflect checkpoint mismatch rather than
a general architectural disadvantage of AraT5.

Under the random split, the Template Baseline achieves the
highest scores, while the relatively small differences in
ROUGE-1 (21.30 vs. 20.01) and ROUGE-L (21.14 vs. 20.01)
indicate that transformer models may generate expressions that
differ lexically from the reference text. This observation
highlights the complementary roles of BLEU and ROUGE in
evaluating legal text generation, particularly when comparing
retrieval-based and neural generation approaches.

B. Template-Disjoint Evaluation

To assess the generalization of the evaluated approaches
beyond repeated decision templates, an additional template-
disjoint evaluation was conducted. In contrast to the initial
random stratified split, the template-disjoint protocol prevents
documents sharing an identical decision string from being
assigned to different subsets. The resulting test set contains 380
documents and provides a more stringent assessment of model
generalization to decision formulations not represented in the
training set. The AraBART and AraT5 models were re-trained
using the corresponding template-disjoint training set, while the
Template Baseline retrieved candidate decisions only from that
same training set.

The results reveal a substantially different performance
pattern from that obtained under the random split. As shown in
Table VI, AraBART achieved the highest BLEU score (68.00),
followed by the Template Baseline (63.67) and AraT5 (39.89).
AraBART also obtained higher ROUGE-1, ROUGE-2, and
ROUGE-L scores than the Template Baseline, indicating better
lexical overlap with the reference decisions under the template-
disjoint setting.

TABLE VL TEMPLATE-DISJOINT EVALUATION ON 380 TEST
DOCUMENTS
Method BLEU ROUGE-1 ROUGE-2 ROUGE-L
Template | 5 ¢, 19.37 8.99 19.20
Baseline
AraBART | 68.00 26.32 16.54 26.32
AraT5 39.89 25.61 17.09 25.61

The difference between the two evaluation settings is
particularly informative. Under the random split, the Template
Baseline achieved a BLEU score of 87.39 compared with 77.33
for AraBART. Under the template-disjoint split, however,
AraBART outperformed the Template Baseline by 4.33 BLEU
points. This contrast indicates that retrieval-based generation
benefits substantially from the presence of repeated decision
formulations across the training and test sets, whereas AraBART
achieves better performance when exact decision templates are
excluded from the training data.

To determine whether this difference was statistically
significant, a paired bootstrap analysis with 2,000 replications
was performed on document-level BLEU scores using the same
380 test documents for each method. AraBART significantly
outperformed the Template Baseline, with a BLEU difference of
4.33 points (95% CI: [1.60, 6.95], p = 0.004). The Template
Baseline also significantly outperformed AraT5 by 23.78 BLEU
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points (p < 0.001), while AraBART significantly outperformed
AraT5 by 28.11 BLEU points (p <0.001). These results confirm
that the advantage of AraBART over the retrieval-based
baseline under the template-disjoint setting is statistically
significant.

Overall, the template-disjoint evaluation provides
complementary evidence to the random-split results. Rather than
indicating that one generation paradigm is universally superior,
the two-evaluation settings show that the relative performance
of retrieval-based and generative approaches is strongly
influenced by the degree of template overlap between training
and test data.

C. Qualitative Analysis of Generated Judicial Decisions

TABLE VIIL QUALITATIVE EXAMPLES — RANDOM-SPLIT TEST SET
(EXCERPTS)

Facts .
(excerpt) Reference Template AraBART | Observation
Gkl e @il s

sl e @ilg | oala b, |l e Gilg
Y gld Ldl | gsel Y | alm b
Jaally Gl coslhall Jaally [ oelaYL Y
Aslbdl | We  approve LJaally (38 yall
#¥e b | We approve the | the request | We approve
06 &% | request and | and order the | the request Minor
2022 v | order the | notification and order the | morphological
Bls el | npotification  of | of the | notification variation
bl )| the warning | warning of the
attached to the | attached to | payment
petition to the | the petitionto | warning
respondent the attached  to
(fem.). respondent the petition.
(masc.).
T e S ) e
DY) el el ol
Jaalls (3 el oYL o Jj‘:
; bl |Gl e il | 2T
Jasa  Jlia = X bl 38,
07 AJ& We approve the | &l BT W Bt S .
& request and | ehYL ) ¢ approve emantic
2923 a5 der the | Judl i the  request deviation
O el notification  of i sllal and decide to | different)
N aula < . S .
o j:;t the payment | [Identical to xlalll_i?;e the | (judicial action
* | warning Reference] attache(gi o
attached to the the
petition to the .
respondent. application.
L e 35
FRER SR
JEY ada L Giodl )
Jladly i al el e MM\J\
el JUa wrsthall | LR e i We a-;)i)rove
58 aujn | We approve the o th Alternati
S request and | WL luy) e request crnative
2023 Lo order the el usyll and order the ,wording
t.*l: u—u‘\ﬂ: notification  of .,95 notification preserved]egal
o ):J the payment | [Identical to waamin the meaning
e warning Reference] attacheigi to
attached to the i
petition to the t?le petition to
the
respondent. respondent
party.

Table VII focuses on the Template Baseline and AraBART,
the two approaches selected for qualitative comparison, to
illustrate the contrast between retrieval-based and neural
generation. AraT5 is not included because it obtained lower
BLEU, ROUGE-1, and ROUGE-L scores than AraBART across
the two evaluation settings, although it slightly outperformed
AraBART in ROUGE-2 under the template-disjoint setting.
Table VII presents representative examples illustrating the
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qualitative behavior of the retrieval-based Template Baseline
and AraBART on held-out test documents. While automatic
metrics quantify overall performance, these examples illustrate
the different behaviors of retrieval-based and transformer-based
generation.

The Template Baseline frequently retrieves judicial
decisions that are identical or nearly identical to the reference
text, reflecting the high level of standardization observed in
Moroccan procedural court orders. In the second and third
examples, the retrieved decisions exactly match the reference
output. In the first example, only a minor morphological
agreement variation, —sthaall instead of skl is observed,
while the underlying procedural action remains unchanged.

In contrast, AraBART generally generates fluent and
grammatically well-formed judicial text, but it may introduce
semantic deviations. As illustrated in the first and third
examples, the generated decisions preserve the overall legal
intent while using alternative legal expressions. However, the
second example shows that AraBART may also generate a
different judicial action (validation of the warning) instead of the
expected notification of the warning, leading to a legally
inappropriate output despite its linguistic fluency.

Overall, the qualitative analysis complements the
quantitative results reported in Table V and illustrates the
behavior of the two approaches under the random-split setting.
Retrieval-based generation can produce highly faithful outputs
when sufficiently similar precedents are available, whereas
transformer-based generation provides greater linguistic
flexibility but may remain susceptible to semantic deviations in
legally sensitive contexts.

To complement the illustrative examples in Table VII, all
410 test documents were automatically classified into seven
output categories by comparing each prediction with its
reference decision, using text similarity, judicial-action
keywords, and monetary-amount comparison. This automatic,
similarity-based classification is not equivalent to expert legal
review, but it provides a systematic, corpus-wide complement to
the qualitative examples above. Table VIII summarizes the
results for AraBART and the Template Baseline.

TABLE VIII. SYSTEMATIC ERROR ANALYSIS ACROSS THE RANDOM-SPLIT

TEST SET
C(;;l:g::y AraBART | Template Description
Exact match 30.5% 60.7% Output identical to the
reference
Leyglcgl 26.1% 8.8% Alterqatlve phrasing,
variation meaning preserved 4
Momhologlcal 23.4% 10.7% Minor d]fference
variation (agreement, punctuation)
Numerical Amount (and sometimes
o 9.8% 13.2% identity) differs from
substitution reference
Prqcesiural 2.4% 1.2% E)fpepted amount or element
omission missing
Semantic Different judicial action
L 0.2% 0.5% (e.g., validation instead of
deviation > '
notification)
Oth_er/_major 7 6% 4.9% Differences not classified
deviation above
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A closer analysis of AraBART’s outputs further reveals that
9.8% of test documents were automatically categorized as
involving numerical or beneficiary-identity substitution. In
several cases, recurring names or amounts were observed across
different inputs, suggesting that the model may sometimes rely
on frequently observed patterns rather than fully conditioning its
output on the input facts. This observation requires further
expert validation and should therefore be interpreted as an
indication rather than a definitive causal explanation. Although
automatic metrics such as BLEU and ROUGE do not
necessarily distinguish this type of error from a minor lexical
variation, it may constitute a materially more serious risk in a
judicial deployment context, reinforcing the need for systematic
human validation before any generated decision is adopted in
practice.

D. Practical Implications and Recommended Generation
Strategy

The combined experimental results demonstrate that no
single generation approach is universally optimal for Moroccan
procedural court orders; performance depends substantially on
the availability of repeated templates and the evaluation setting.

For highly standardized procedural categories, where
sufficiently similar and validated precedents are available,
retrieval-based generation can be particularly suitable. By
retrieving an existing precedent, the Template Baseline
preserves the original judicial wording and can achieve strong
quantitative performance without requiring computationally
intensive neural inference. However, the template-disjoint
evaluation shows that this advantage does not necessarily extend
to cases where exact decision templates are absent from the
training data.

For procedural categories exhibiting greater textual
diversity, transformer-based models offer increased linguistic
flexibility by generating decisions from the procedural facts;
however, their outputs require legal validation, as semantic
deviations may occur. Among the evaluated transformer
models, AraBART achieves the highest BLEU, ROUGE-1, and
ROUGE-L scores in the template-disjoint evaluation, while
AraT5 obtains a slightly higher ROUGE-2 score than
AraBART, making AraBART the preferred neural alternative
when retrieval-based generation is less appropriate.

Based on the complementary results obtained under the
random and template-disjoint evaluation settings, we propose a
conceptual hybrid generation strategy for future practical e-
Justice applications, illustrated in Fig. 3. Retrieval-based
generation should be employed when a sufficiently similar
precedent is identified with high confidence. In contrast, a
transformer model such as AraBART may be preferable when
exact templates are unavailable. In all cases involving low-
confidence retrievals or legally sensitive decisions, human
validation remains essential before the generated text is adopted
in judicial practice.

The present study is limited to Moroccan procedural court
orders and therefore does not establish cross-jurisdictional
generalizability. Differences in legal terminology, procedural
rules, document structure, and drafting conventions may
substantially affect model performance in other jurisdictions.

Vol. 17, No. 9, 2026

Future studies should evaluate the proposed methodology on
procedural legal corpora from other Arabic-speaking
jurisdictions. Due to the legal and privacy constraints associated
with judicial documents, the full corpus cannot be publicly
released.

A further limitation concerns the absence of systematic
human evaluation by legal professionals. The qualitative
analysis presented in Table VII and the automatic error
categorization in Table VIII provide complementary evidence,
but they cannot replace expert assessment of legal correctness,
semantic fidelity, and procedural appropriateness. A future
study should involve legal experts and report inter-annotator
agreement to provide a more rigorous human-centered
evaluation.

The study also does not provide a systematic quantitative
analysis of computational cost, including training time,
inference latency, and memory consumption. Such
measurements should be incorporated in future experiments to
provide a more complete assessment of deployment feasibility.

Although the present study focuses on Moroccan procedural
court orders, the proposed strategy may also be applicable to
other legal domains characterized by varying levels of textual
standardization. Future work may investigate adaptive systems
capable of automatically selecting the most appropriate
generation paradigm according to corpus characteristics and
retrieval confidence.

Incoming procedural facts
Similar precedent found?

Template Baseline
(retrieval)

AraBART
(generation)

Human validation

Final judicial draft

Fig. 3. Conceptual hybrid generation strategy recommended for Moroccan
procedural court orders.

V. CONCLUSION

This study presented a comparative study of retrieval-based
and transformer-based generation for Moroccan procedural
court orders. Using a corpus of 4,098 authentic Moroccan
procedural court orders, we compared a retrieval-based
Template Baseline with two Arabic sequence-to-sequence
models, AraBART and AraT5, under complementary evaluation
settings.

Under the random stratified split, the Template Baseline
achieved the highest BLEU score (87.39), reflecting the strong
repetition present in the corpus. However, the additional
template-disjoint evaluation produced a different result:
AraBART achieved a BLEU score of 68.00 compared with
63.67 for the Template Baseline, and the 4.33-point difference
was statistically significant (p = 0.004). This contrast
demonstrates that retrieval-based performance is strongly
influenced by the presence of repeated templates across training
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and test data, whereas AraBART achieves better performance
under the template-disjoint setting.

These findings show that no single generation paradigm is
universally optimal. Retrieval-based generation is advantageous
when reliable and sufficiently similar precedents are available,
while transformer-based generation may be advantageous when
the required formulations are not directly represented in the
retrieval corpus. The evaluation protocol itself therefore plays
an important role in determining the apparent effectiveness of
each approach.

Beyond the quantitative comparison, this study shows that
the effectiveness of a generation approach depends on the degree
of textual repetition within the target corpus. Retrieval-based
generation is particularly suitable when sufficiently similar and
validated precedents are available, whereas transformer-based
models provide greater flexibility and may be advantageous
when exact legal formulations are not represented in the retrieval
corpus. Based on these findings, we propose a conceptual hybrid
generation strategy, intended as a practical guideline that
combines retrieval-based generation, neural text generation, and
human validation to support future e-Justice applications; this
strategy has not yet been implemented or empirically evaluated
as an integrated system.

Future work will investigate retrieval-confidence estimation,
automatic selection between retrieval-based and neural
generation, and human-in-the-loop validation. Recent
developments in legal retrieval-augmented generation [10] and
Arabic large language models such as AceGPT [11] also provide
promising directions for extending the proposed strategy. The
proposed strategy will additionally be evaluated on other
categories of Moroccan legal documents to assess its
generalizability.

VI. DECLARATION ON GENERATIVE Al

Generative Al tools were used for language refinement and
editorial assistance during manuscript preparation. The authors
critically reviewed and validated the resulting text and remain
fully responsible for the scientific content, methodology, results,
and conclusions of this work.
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