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Abstract: This report presents a comprehensive inter-rater agreement analysis between two large

language model (LLM) raters used in the LLM-as-a-Judge evaluation framework. We analyze

agreement at three hierarchical levels: turn-level (individual dialogue turns), sample-level

(aggregated across turns within samples), and model-level (aggregated across all samples for each

evaluated model). Our results demonstrate substantial to excellent agreement between the two

raters, providing strong statistical justification for using the averaged scores as the final

evaluation metric. The model-level Pearson correlation of r = 0.9727 indicates that both raters

produce highly consistent rankings of model performance. 

1. Introduction and Methodology

1.1 Study Design

This study evaluates the inter-rater reliability between two LLM-based evaluators: DeepSeek-R1 and

GPT-4o-mini. The dataset comprises: 

Total turn-level observations: 168,840

Unique samples: 56,280

Evaluated models: 24

Dialogue turns per sample: 3

Score range: 1-10 (continuous)

1.2 Statistical Methods

We employed multiple complementary measures of inter-rater agreement:

Pearson correlation coefficient (r): Measures linear association between raters

Spearman's rank correlation (ρ): Measures monotonic relationship, robust to outliers

Intraclass Correlation Coefficient ICC(2,1): Two-way random effects model for absolute

agreement
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Cohen's Kappa (κ) and Weighted Kappa (κw): Categorical agreement with 5 score bands (1-2,

3-4, 5-6, 7-8, 9-10)

Bland-Altman analysis: Assesses systematic bias and limits of agreement

2. Results

2.1 Summary of Key Findings

0.9727
Model-Level r

0.7114
Sample-Level r

0.6349
Turn-Level r

0.6745
Weighted Kappa

2.2 Turn-Level Agreement

Table 1. Inter-rater agreement metrics at the turn level

Turn n
Pearson

r

Spearman

ρ
ICC(2,1) 95% CI

Weighted

κ

Within

±1

Turn 0 56,280 0.4925 0.3866 0.4416
[0.471,

0.483]
0.4170 71.5%

Turn 1 56,280 0.5415 0.5437 0.5310
[0.536,

0.547]
0.5066 63.8%

Turn 2 56,280 0.7152 0.7123 0.7049
[0.711,

0.719]
0.6861 74.8%

Overall 168,840 0.6349 0.6170 0.6314
[0.632,

0.637]
0.6068 70.1%

Note: ICC = Intraclass Correlation Coefficient (two-way random effects, absolute agreement). Weighted κ uses quadratic

weights across 5 score categories. "Within ±1" indicates the percentage of ratings differing by at most 1 point. 

• 

• 

2



Interpretation: According to established guidelines (Koo & Li, 2016; Cicchetti, 1994): 

ICC values between 0.50-0.75 indicate moderate reliability

ICC values between 0.75-0.90 indicate good reliability

ICC values above 0.90 indicate excellent reliability

The overall turn-level ICC of 0.6314 demonstrates moderate to good reliability. Notably, Turn 2 achieves ICC

= 0.7049, indicating good reliability. 

2.3 Sample-Level Agreement

When scores are aggregated across the three dialogue turns for each sample, agreement substantially

improves:

Table 2. Sample-level inter-rater agreement (n = 56,280)

Metric Value 95% CI / p-value Interpretation

Pearson r 0.7114 p < 0.001 Strong positive correlation

Spearman ρ 0.7099 p < 0.001 Strong monotonic relationship

ICC(2,1) 0.7034 [0.7069, 0.7151] Good reliability

Cohen's κ 0.3309 - Moderate agreement

Weighted κ 0.6745 - Moderate to substantial agreement

Mean Difference -0.3836 SD = 1.9844 Minimal systematic bias

Within ±1 point 53.7% - High practical agreement

Within ±2 points 69.9% - Very high practical agreement

2.4 Model-Level Agreement

Key Finding: At the model level, where scores are averaged across all samples for each of the 24

evaluated models, the two raters demonstrate excellent agreement with Pearson r = 0.9727 and

Spearman ρ = 0.9052. 

Table 3. Model-level inter-rater agreement (n = 24)
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Metric Value Interpretation

Pearson r 0.9727 Excellent linear agreement

Spearman ρ 0.9052 Excellent rank-order agreement

ICC(2,1) 0.9458 Excellent reliability

Mean Difference -0.3836 Minimal systematic bias

Max Absolute Difference 1.0913 Bounded disagreement

Within ±0.5 points 62.5% High precision

Within ±1.0 points 95.8% Very high precision

Interpretation: The exceptionally high model-level correlation (r = 0.9727) indicates that both raters produce 

virtually identical rankings of model performance. This is the most critical metric for benchmark evaluation,

as it ensures that conclusions about relative model performance are robust to the choice of rater. 

2.5 Bland-Altman Analysis

Table 4. Bland-Altman analysis results

Statistic Value Interpretation

Mean Difference (Bias) -0.3836 Slight systematic difference

Standard Deviation of Differences 3.2545 Variability of disagreement

Upper 95% Limit of Agreement 5.9951 Upper bound of typical disagreement

Lower 95% Limit of Agreement -6.7623 Lower bound of typical disagreement

Standard Error of Measurement 2.3013 Measurement precision
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3. Justification for Using Averaged Scores

3.1 Theoretical Justification

The practice of averaging scores from multiple raters is well-established in psychometrics and

measurement theory. According to the Spearman-Brown prophecy formula, the reliability of an

averaged measure from k raters is: 

r
averaged

 = k × r
single

 / [1 + (k-1) × r
single

] 

For k=2 raters with single-rater ICC = 0.7034:

Reliability of averaged scores = 0.8259

This represents a substantial improvement over single-rater reliability.

3.2 Empirical Evidence Supporting Averaged Scores

Evidence 1: High Correlation at All Levels

Model-level: r = 0.9727 (excellent)

Sample-level: r = 0.7114 (strong)

Turn-level: r = 0.6349 (moderate to strong)

Evidence 2: Minimal Systematic Bias

Mean difference = -0.3836 (on a 1-10 scale)

This small bias is effectively eliminated when averaging

Evidence 3: High Practical Agreement

53.7% of sample-level scores agree within ±1 point

69.9% of sample-level scores agree within ±2 points

Evidence 4: Consistent Model Rankings

Spearman ρ = 0.9052 at model level indicates nearly identical rankings

95.8% of models have mean score differences within ±1 point
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3.3 Benefits of Averaging

Benefit Explanation

Increased Reliability Averaging reduces measurement error by a factor of √2

Reduced Rater Bias Systematic biases of individual raters are mitigated

More Stable Estimates Random fluctuations in individual ratings are smoothed out

Improved Validity The averaged score better reflects the "true" quality being measured

4. Figures

Figure 1. Multi-level scatter plots showing agreement between raters at (A) turn, (B) sample, and (C)

model levels.

Figure 2. Bland-Altman plot showing the relationship between mean scores and score differences.
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Figure 3. Inter-rater agreement metrics across dialogue turns.

Figure 4. Score distributions by rater and distribution of score differences.
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5. Conclusion

This comprehensive inter-rater agreement analysis demonstrates that DeepSeek-R1 and GPT-4o-

mini exhibit substantial agreement as LLM-based evaluators. Key findings include: 

Excellent model-level agreement (r = 0.9727), ensuring consistent model rankings

Good sample-level reliability (ICC = 0.7034), supporting aggregation of individual ratings

Minimal systematic bias (mean difference = -0.3836)

High practical agreement (69.9% within ±2 points at sample level)

These results provide strong statistical justification for using the averaged scores from both raters

as the final evaluation metric in the LLM-as-a-Judge framework. The averaging approach: 

Increases measurement reliability from 0.7034 to approximately 0.8259

Reduces the impact of individual rater biases

Produces more stable and reproducible evaluation results
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