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1. Introduction

Recent advances in artificial intelligence (Al), particularly the
rapid development of large language models (LLMs), have
profoundly transformed educational and professional landscapes
worldwide. LLMs, including ChatGPT, Gemini, Perplexity, Grok,
DeepSeek, and Qwen, leverage sophisticated deep learning
architectures and extensive natural language processing (NLP)
frameworks to generate coherent text, comprehend complex
instructions, perform multi-step reasoning, and simulate cognitive
processes that resemble human analytical capabilities. Their
versatility and apparent intelligence have sparked growing scholarly
interest, particularly in higher education and professional training,
where the evaluation of cognitive and conceptual understanding is
crucial.

Accounting, as a discipline, presents unique challenges for
automated reasoning systems due to its reliance on analytical
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thinking, interpretation of theoretical frameworks, application of
accounting standards, integration of qualitative and quantitative
information, and judgment in complex scenarios. Standardized
examinations, particularly at the PhD level, assess not only factual
recall but also conceptual understanding, analytical reasoning, and
the ability to discriminate between subtly different alternatives.
These exams therefore provide a rigorous benchmark for evaluating
the baseline capabilities of LLMs in professional and academic
contexts.

Prior international studies have examined LLM performance in
fields such as medicine, law, computer science, and language
education. These studies demonstrate that advanced models can
achieve accuracy levels comparable to, and sometimes exceeding,
those of human examinees. In accounting, LLMs such as ChatGPT
and GPT-4 have shown promising results, though performance
varies depending on model version, question format, language, and
contextual complexity. Despite this growing body of research, a
notable gap exists regarding LLM performance in non-English
contexts and nationally specific assessments. In Iran, the PhD
entrance examination in accounting represents a high-stakes,
standardized assessment that emphasizes auditing, accounting
theory, and management accounting. No prior study has
systematically compared multiple LLMs on this examination. This
study aims to fill this gap by evaluating six prominent LLMs on
official Iranian PhD-level accounting questions, exploring their
potential as educational support tools, and examining implications
for teaching, assessment, and policy.

2. MATERIALS AND METHODS

This research adopts a descriptive—analytical, empirical,
comparative design. The study population consists of all officially
released multiple-choice questions from the Iranian PhD entrance
examination in accounting between the years 1400 and 1404. The
dataset includes 300 questions across three core domains: auditing
(75 questions), management accounting (100 questions), and
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accounting theory (125 questions). As the complete set of available
questions was analyzed, no sampling procedure was required.

Each of the six LLMs (ChatGPT, Gemini, Perplexity, Grok,
DeepSeek, and Qwen) was tested under standardized conditions
using their publicly available interfaces. Questions were presented
in their original text format, without advanced prompt engineering,
few-shot learning, external tool integration, or any additional
guidance. Responses were coded in binary form (correct = 1,
incorrect = (), and each model’s performance was assessed across
all 300 questions. To ensure reliability, models were run
independently three times with three-day intervals, mitigating short-
term memory effects. Mean accuracy, standard deviation, and Fleiss’
Kappa were calculated to quantify reproducibility, with all models
exceeding Kappa values of 0.85. Additionally, 95% confidence
intervals for overall and subject-level accuracy were computed to
provide statistical precision and assess expected variability.

Data analysis was conducted using SPSS version 27. Descriptive
statistics summarized overall and subject-specific performance,
while inferential analyses addressed two categories of research
hypotheses. One-sample proportion tests evaluated whether each
model performed significantly above the chance level (25%) and a
minimum acceptable baseline (50%). Nonparametric Cochran’s Q
test was used to assess whether differences among models were
statistically significant. This approach allowed robust comparison of
performance across models while accommodating non-normality in
accuracy distributions.

Notably, the evaluation occurred in an open-book scenario,
reflecting practical usage conditions. Models operated under default
configurations, potentially leveraging stored knowledge from prior
training, which introduces the possibility of data leakage.
Consequently, performance reflects operational effectiveness rather
than independent reasoning, emphasizing that observed accuracy
should not be interpreted as evidence of conceptual understanding or
high-level cognitive reasoning. This distinction between open-book
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and closed-book contexts is explicitly acknowledged throughout the
analysis and interpretation.

3. RESULTS AND DISCUSSION

Descriptive analysis revealed that all six LLMs performed
substantially above both reference thresholds. Gemini achieved the
highest overall accuracy at 67.3%, followed by Perplexity (65.7%),
ChatGPT (65.0%), Grok (64.0%), DeepSeek (64.3%), and Qwen
(63.3%). While these differences suggest relative variation,
Cochran’s Q test indicated no statistically significant differences,
suggesting convergence in baseline performance across models
when applied to standardized accounting questions.

Subject-level analysis highlighted domain-specific performance
differences. In management accounting, involving applied problem-
solving and numerical reasoning, Perplexity and Qwen achieved the
highest accuracy (~75%), while Gemini performed comparatively
lower. In accounting theory, emphasizing abstract reasoning, Gemini
outperformed other models with 68% accuracy. In auditing, Gemini
again led with 64% accuracy, whereas DeepSeek recorded the lowest
performance. These findings illustrate the importance of content
specificity: excelling in one domain does not guarantee superior
overall performance, reflecting the interaction between question
type, cognitive demand, and model architecture.

Inferential analyses confirmed that all models performed
significantly above the chance level (25%) and minimum acceptable
baseline (50%) across both one-sample proportion test categories.
Large Z-statistics and p-values below 0.001 indicate robust
statistical evidence for baseline competence in handling PhD-level
accounting questions. Despite observable descriptive differences,
nonparametric analysis shows that these are not statistically robust,
emphasizing that nominal performance variations among
contemporary LLMs are small relative to their overall capabilities.

Comparison with prior literature indicates alignment with
international findings. Wood et al. (2023) reported ~56.5% accuracy
for ChatGPT on accounting MCQs, while more advanced models
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reached higher rates. Amoah et al. (2024) demonstrated that
ChatGPT-4 and Claude could achieve human-comparable accuracy
without specialized fine-tuning. Differences among studies likely
reflect model version, language, exam structure, and interaction
strategy. The present study adds value by evaluating multiple LLMs
in a non-English, nationally specific context, providing insights on
model generalizability, domain sensitivity, and practical utility.

4. CONCLUSION

This study provides the first comprehensive comparative
evaluation of six LLMs on the Iranian PhD accounting entrance
examination. Findings demonstrate that all models perform
significantly above chance and baseline thresholds, reflecting
practical competence in producing correct responses to complex
accounting questions. While descriptive differences exist, Gemini
achieved the highest accuracy and Qwen the lowest, nonparametric
analysis indicates no statistically significant differences, suggesting
broadly comparable baseline capabilities across LLM platforms.

The study highlights the importance of distinguishing open-book
from closed-book performance: observed accuracy may partly
reflect retrieval of previously encoded knowledge rather than
independent reasoning. As such, results should not be interpreted as
evidence of deep conceptual understanding. Educators can leverage
LLMs as complementary tools for learning support, practice, and
self-assessment, while policymakers and assessment designers
should consider Al capabilities in exam design and pedagogical
strategies.

Limitations include reliance on multiple-choice questions,
potential data leakage, exclusive focus on quantitative accuracy, and
context-specificity to the Iranian PhD exam. Future research should
explore closed-book assessments, qualitative analysis of reasoning,
prompt engineering effects, cross-linguistic comparisons, and
adaptive learning integrations. Overall, this study provides robust
empirical evidence on LLM performance in advanced accounting
education, supporting informed, responsible integration of Al
technologies into teaching, assessment, and curriculum design.
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Table 1. Execution and Coding Details of Large Language Models

Prompt Run Temper | Execution :
Eorme . Top_p B Date Version | Model
Zero-shot, Default
text-only 3 | (platform- 0.0 2025/05/05 | GPT-4 | ChatGPT
question defined)
input
Zero-shot, Default .
textonly |3 | (platform- | 00 | 20250505 | CEMM" | Gemin
question defined) 15
input
Zero-shot
' Default ;
textonly |5 | plttorm- | 0.0 | 2025/05/06 | PEPIEXIY | perniexity
question defined) Alve
input
Zero-shot, Default
text-only 3 | (platform- | 0.0 | 2025/05/06 | Grokv1.2 |  Grok
question defined)
input
Zero-shot
' Default
textonly |5 | (platform- | 0.0 | 2025/0/07 | D2ePSEK | peengeck
guestion defined) v3.0
input
Zero-shot, Default
text-only 3 | (platform- 0.0 2025/05/07 | Qwen-7B Qwen
question defined)
input
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Table 2. Reliability, Reproducibility, and 95% Confidence Intervals of
Language Model Accuracy Across Three Independent Runs

Ir-ll’;:eTveal Fleiss’ i Sta.nd.ard o 0 Mean del
Between Kappa De\(/(z';lon Cl %95 (%) Acz;or)acy Mode

Runs

3 days 0.87 1.2 67.98-62.02 65.0 ChatGPT

3 days 0.88 1.0 69.78-64.82 67.3 Gemini

3 days 0.86 +1.1 68.43-62.97 65.7 Perplexity
3 days 0.85 1.3 66.98-61.02 64.0 Grok

3 days 0.85 +1.2 67.53-61.07 64.3 DeepSeek
3 days 0.86 +1.4 66.78-59.82 63.3 Qwen
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Table 3. Number of Correct Responses by Large Language Models to PhD
Accounting Examination Questions by Year and Subject

Total Correct Answers
Year | Subject Numbgrof
Questions o )
ChatGPT | Gemini | Perplexity | Grok | DeepSeek | Qwen
Audit 15 11 9 9 9 7 6
Management
2021 | Accounting 20 16 17 17 18 16 18
Accounting
Theory 25 14 16 15 15 15 15
Audit 15 7 8 7 8 7 9
Management
2022 | Accounting 20 14 15 15 15 17 16
Accounting | o5 14 16 15 14 18 14
Theory
Audit 15 10 9 10 10 7 7
Management
2023 | Accounting 20 12 12 15 11 12 11
Accounting | g 15 20 16 16 20 16
Theory
Audit 15 8 11 11 10 9 9
Management
2024 | Accounting 20 17 13 16 15 14 14
Accounting | og 17 14 16 15| 12 13
Theory
Audit 15 11 11 9 10 9 11
Management
2025 | Accounting 20 12 12 12 13 13 16
Accounting | 5 17 17 14 13| 17 15
Theory
Audit 75 47 48 46 47 39 42
Al [Management| 45, 71 69 75 (72| 72 |75
Accounting
Years Accountin
g 125 7 85 76 73 82 73
Theory
Total 300 195 202 197 192 193 190
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Table 4. Percentage of Correct Responses of Large Language Models by
Subject and Overall Performance

Subject ChatGPT | Gemini |Perplexity| Grok |DeepSeek| Qwen
Audit 62.67% | 64% 61.33% | 62.67% 52% 56%

Management | = -,0. | goo0 | 7506 | 7206 | 72% | 75%

Accounting

A‘#’r‘]’é‘gg‘,”g 61.60% | 68% | 60.80% | 58.40% | 65.60% | 58.40%
Total 65% | 67.33% | 65.67% | 64% | 64.33% | 63.33%
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Table 5. Results of the One-Sample Proportion Test of Model Performance
Relative to the Random Baseline (0.25)

Test Significance 7. Difference Success
Result Level (One- Statistic from Test Rate Model
tailed) Value (0.25)

Hypothesis

H1-1 <0.001 16.000 +0.400 65.0% ChatGPT
Supported
Hypothesis

H1-2 <0.001 16.933 +0.423 67.3% Gemini
Supported
Hypothesis

H1-3 <0.001 16.267 +0.407 65.7% | Perplexity
Supported
Hypothesis

H1-4 <0.001 15.733 +0.393 64.3% Grok
Supported
Hypothesis

H1-5 <0.001 15.600 +0.390 64.0% DeepSeek
Supported
Hypothesis

H1-6 <0.001 15.333 +0.383 63.3% Qwen
Supported
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Table 6. Results of the One-Sample Proportion Test of Model Performance
Relative to the Acceptable Baseline (0.50)

Test Significance 7. Difference SuCcess
Result Level (One- Statistic from Test Rate Model
tailed) Value (0.50)

Hypothesis

H1-1 <0.001 5.196 +0.150 65.0% ChatGPT
Supported
Hypothesis

H1-2 <0.001 6.004 +0.173 67.3% Gemini
Supported
Hypothesis

H1-3 <0.001 5.427 +0.157 65.7% | Perplexity
Supported
Hypothesis

H1-4 <0.001 4.965 +0.143 64.3% Grok
Supported
Hypothesis

H1-5 <0.001 4.850 +0.140 64.0% | DeepSeek
Supported
Hypothesis

H1-6 <0.001 4.619 +0.133 63.3% Qwen
Supported
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