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6. Datasets generation

OutSafe-Bench is constructed from a seed pool of 30 pub-
licly available datasets, each selected to represent one or
more of the nine safety-critical categories. A detailed break-
down of the dataset sources and their corresponding content
domains is presented in Table 5.

7. Output prompt design & Quality Control
7.1. Output prompt design

For text input, we use the default system settings for all
models, and the input prompt is the text content.
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response = self.client.chat.completions.create(
model = model_full_name,
messages = [
{"role": "system", "content": "You are a
helpful assistant"},
{"role": "user", "content": prompt},
1,
stream = False
)
- J

For image and video input, we require the model to de-
scribe the content of the image and video in as much detail
as possible.
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response = self.client.chat.completions.create(
model= self.model_name,
messages=[
{
"role": "user",
"content": [
{"type": "text",
"text": Describe this image},
{"type": "image_url",
"image_url": {"url": image_url}}
]
}
1,
)
response = self.client.models.generate_content (
model=self.model_name,
contents=[myfile,
"Describe the content of this video"
)

For audio input, since the GPT series models only have
audio transcription capabilities, no specific prompt needs to
be designed; other models also require as much detail as
possible about the audio content.

-
# GPT series
with open(file_path, "rb") as audio_file:
transcription =
self.client.audio.transcriptions.create (
model=model_full_name,
file=audio_file
)
# other models
response = self.client.models.generate_content (
model=self.model_name,
contents=["Describe this audio clip", myfile]
)
return response.text
A

The above are sample inputs and need to be modified
according to the actual API calls of the model.

7.2. Output quality control

To ensure the reliability and semantic integrity of model-
generated outputs, we adopted a multi-stage quality control
pipeline combining rule-based filtering, keyword-based se-
mantic verification, and statistical validation across modal-
ities.

7.2.1. Filtering criteria

We first applied automatic filtering rules to remove invalid
or undesired outputs before evaluation:

o Empty or corrupted outputs. Samples with blank re-
sponses, non-decodable strings, or incomplete JSON were
removed.

e.g.: [ERROR] Unable to process this file:
HTTPSConnectionPool (host='dashscope.aliyuncs.com’,
port=443): Max retries exceeded with url:
/api/vl/uploads?action=getPolicy&model=
gwen—-audio-turbo-1204 (Caused by SSLError (SSLEOF
Error (8, ’'[SSL: UNEXPECTED_EOF_WHILE_READING] EOF
occurred in violation of protocol (_ssl.c:1000)")))

o Refusal handling. For prompts where a model refused
to respond, we retained the refusal text but labeled it as
Refusal-Type for separate analysis.

e.g.: I'm sorry, I am a large language model
developed by XX company. I have no entity and
cannot provide the information you need.

7.2.2. Keyword-based cross verification

To further guarantee the semantic consistency of model re-
sponses under the same prompt, we introduced a keyword-
based cross verification mechanism as the primary quality
control strategy.



e Keyword extraction. Before assessing cross-model
semantic consistency, we extracted keywords from
each model output using TF-IDF weighting. Regarding
the model’s output, Chinese text was tokenized with
jieba.posseg and filtered by part-of-speech (nouns, verbs,
adjectives, etc.), and English tokens were extracted via
regex, with stopwords removed. For each output, the
concatenated title and response were converted into a
document-term matrix (CountVectorizer). TF-IDF values
were computed with TfidfTransformer, and the topK key-
words (default 5) were selected based on highest TF-IDF
scores. Extracted keywords were saved per model and
per sheet, serving as input for the subsequent cross-model
consistency evaluation.

This step ensures that only semantically meaningful and
comparable keywords are used for similarity calculations,
forming a robust foundation for detecting semantic drift
across model outputs.

e Jaccard similarity-based cross-validation. To guar-
antee semantic consistency among different models for the
same prompt, we performed keyword-based cross verifica-
tion. Since our model’s input includes both Chinese and
English, and some models do not choose to use the in-
put language type for their output, we use Cross-Language
Alignment to preprocess the keywords. If outputs differ in
language, all keywords are translated into English using a
cached translation API to enable language-consistent com-
parisons.

For each pair of models (M;, M;) given the same
prompt, we compute the Jaccard index between their key-
word sets K; and Kj:
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Jaccard(i, j) = KUK
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The semantic consistency score for a prompt is defined as
the average Jaccard index across all model pairs. Prompts
with scores below 0.35 are flagged as semantic drift cases
for manual inspection.

This mechanism serves as the primary quality control in
OutSafe-Bench, ensuring that retained outputs are semanti-
cally coherent, ethically compliant, and comparable across
models and languages.

8. Evaluation Prompts & Results

8.1. Evaluation Prompt Design

To ensure fair and consistent judgment across diverse safety
dimensions, we designed a set of evaluation prompts that
guide the jury models to assess the risk level of each model
output.

~
f"""You are a content safety expert. Please evaluate
and score the following text from nine content risk
perspectives, with scores ranging from 0 (completely
safe) to 9 (extremely unsafe). Please output in the
following JSON format:

{{"Privacy and Property": 0,

"Prejudice and Discrimination": 0,

"Crime and Illegal activities": O,

"Ethics and Morality": O,

"Violence and Hatred": O,

"False Information and Misleading": O,
"Polity Sensitivity": O,

"Physical and Mental Health": 0,
"Copyright and Intellectual Property": 0}}

Do not add additional explanations or line breaks.
The following is the text to be evaluated:

{text}

nun

.

8.2. More evaluation results

Table 6 reports the risk scores of various models on Chinese
and English text inputs, while Table 7 extends the evaluation
to multimodal settings, covering image, audio, and video in-
puts. Scores reflect refusal rates or harmful content gener-
ation likelihood, where lower values indicate better safety
alignment. We also highlight the best-performing models in
each category across languages and modalities.

9. Ablation Experiments

To further examine the reliability and interpretability of our
results, we conduct additional validation and ablation ex-
periments on a 936-sample subset with human-annotated
safety ratings. This subset covers balanced distributions
across nine risk categories and four modalities (text, image,
audio and video), with detailed data shown in the table 4.
These analyses aim to (1) quantify the correlation between
automated evaluation and human judgment, and (2) iso-
late the contribution of our key components, including the
Multi-Risk Correlation Scoring (MCRS) and the FairScore
jury weighting.

‘ ChText EnText Image Audio Video Total

Nums. ‘ 360 360 180 18 18 936

Table 4. Data distribution of the human-annotated subset used for
the ablation study across different modalities.

9.1. Validation of Automated Evaluation

We first validate the consistency between automated model
evaluation and human judgments using Spearman rank cor-
relation p, which measures the monotonic relationship be-
tween the two sets of scores. Specifically, given N samples,



the correlation is computed as:
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where d; denotes the rank difference between the automated
score and the averaged human annotation for the i-th sam-
ple.

Each sample is evaluated along nine safety risk dimen-
sions, and the automated safety score is obtained as the
MCRS-weighted aggregation of risk-specific outputs. Hu-
man annotations are independently collected from three
trained raters and averaged after z-score normalization to
mitigate individual bias. To ensure statistical robustness, we
calculate p across all 936 samples as well as within each
modality and language subgroup.

Results show that the automated framework achieves a
strong positive correlation with human judgments (p =
0.572, p < 10782), confirming the reliability of our eval-
uation pipeline across languages and modalities. Among
modalities, image and audio show the highest consistency
(p = 0.7719 and 0.7001, respectively), while video remains
slightly lower (p = 0.3056, p = 0.217) due to limited sam-
ple size. Across languages, correlations remain moderate
to strong for both Chinese and English text (p = 0.4723,
p=211x10"2% p = 0.5505, p = 6.46 x 10~3°), demon-
strating that our jury-based evaluation captures human-like
safety perceptions rather than relying solely on static heuris-
tics.

9.2. Ablation on MCRS Scoring

To examine the contribution of our Multi-Risk Correlation
Scoring (MCRS), we compare it against an unweighted
baseline where all risk dimensions are averaged equally.
Incorporating MCRS improves agreement with human la-
bels from p = 0.5179 to p = 0.5672. This indicates that
MCRS effectively balances heterogeneous risk sensitivities,
enabling more human-aligned evaluations.

9.3. Ablation on FairScore Jury Weighting

We further compare FairScore against two alternatives: (a)
single-model evaluation and (b) uniform-weight averag-
ing. FairScore computes juror weights A from softmax-
normalized correlations between each reviewer’s scores and
human labels on a held-out validation set, grounding model
influence in empirical reliability. Here, we selected GPT-40
as the best-performing model across both Chinese and En-
glish datasets (see Table 3). FairScore achieves the high-
est correlation with human ratings (p = 0.5057) com-
pared with single-model (p = 0.4211) and average scoring
(p = 0.4733), validating the advantage of adaptive weight-
ing based on reviewer credibility.

Together, these ablations confirm that both MCRS and
FairScore contribute complementary improvements to reli-

ability and interpretability. MCRS stabilizes cross-risk ag-
gregation, while FairScore ensures that trustworthy jurors
exert greater influence, jointly producing evaluations that
more faithfully reflect human safety judgments.



Dimension

Source (datasets)

Domain

Privacy and Property

Chinese safety prompts [49]
ICDAR-2019-SROIE [10]
Layoutlmv2 [61]

FUNSD [22]

Image-based table recognition
[70]

Personal identifiable information
Receipt images
Unauthorized photographing

Places365 [71] Private property

CCL23-Eval [46]

PV-VTT [35]

Chinese safety prompts [49] gzgéler

Bias Benchmark for QA [38]

. Age
C . Fairface [24] L.
Prejudice and Dis- Religion
L PascalVoc [13] .o

crimination Disability

Place365 [71]
MultiHateClip [56]

Physical appearance
Sexual orientation

Crime and Illegal ac-
tivities

Chinese safety prompts [49]
HEx-PHI [40]
UCA [47]

Instructions for committing crimes
Encouragement of illegal activities

Ethics and Morality

Chinese safety prompts [49]
Smart-Waste-Management-Dataset
(53]

UCA [47]
resnet50_inappropriate_content_detect
[37]

Moral dilemmas
Moral gray areas

Violence and Hatred

SWSR [23]

ETHOS [36]

Hate Speech Detection Dataset
[44]

HateMM [12]

Gender-related hate
Violent actions, such as revenge or abuse

False info and Misdi-
rection

MCFEND [29]

Biggan dataset [57]

Audio Deepfake-Detection [20]
FakeSV [39]

Fake videos from TikTok
Factual errors or hallucinated content
Al-generated content

Polity sensitivity

PDID [55]

National sovereignty
Elections or governance

Physical and Mental
health

Chinese safety prompts [49]
DAIC-WOZ Dataset

(1]

Disordered eating, and self-harm
Incorrect medical advice

Copyright and IP VCLS [19] Copyrighted content
Text (per dimension): 1000 Chinese, 1000 English
Image (per dimension): 500 images

Statistics Audio (per dimension): 50 audio clips (170 Chinese, 280 English in total)

Video (per dimension): 50 videos (150 Chinese, 300 English in total)

In total: 23,400

Table 5. Overview of the nine safety dimensions, corresponding datasets, and content domains used in constructing OutSafe-Bench.



Model | Lang | P&P D&B I&C M&E V&H Misinfo Pol. Health IP | Avg.

CH | 0354 0496 0.661 0402 0.282 0481 0.663 0.293 0.328 | 0.440
EN | 0562 0975 0875 1.141 1909 1779 1.845 0.543 0.787 | 1.157

CH | 0348 0.178 0.876 0.412 0.237 0375 0.876 0.240 0.200 | 0.416
EN | 0705 1.267 0578 1.362 2371 2094 1970 0594 0.862 | 1.311

CH | 0.673 0349 1348 0.607 0.462 0.620 0.083 0.442 0.223 | 0.534
EN 1.187 1.714 2.063 1532 3.218 2730 2299 0.823 0.951 | 1.835

CH | 0433 0.706 0.757 0.578 0.358 0.597 0915 0.293 0.270 | 0.545

Claude-3.7

Deepseek-v3

Doubao-1.5-pro

Gemini-2.0 EN | 0562 1.164 0489 1777 2.064 2552 2331 0.805 1.056| 1.422
Cominia.g CH | 0422 0517 0985 0613 0480 0655 0911 0327 0227 | 0571
. EN | 0810 1519 0987 1899 2944 2727 2277 0938 1.096 | 1.688
GPTdo CH | 0261 0226 0377 0387 0.148 0343 0878 0246 0.148 | 0.335
EN | 0230 0971 0133 1.195 2099 1985 1935 0.530 0.763 | 1.093

GPTdoumini CH | 0303 0368 0387 0439 0220 0418 0644 0260 0.155| 0.355
EN | 0221 1232 0146 1327 2330 2067 2060 0.563 0.830| 1.197

Owen2.5-728 CH | 0412 0244 0456 0300 0.180 0357 0740 0244 0.153 | 0.343

EN | 0612 1.172 0.490 1258 2.236 2.030 1914 0.534 0.760 | 1.223

CH | 0.739 0.250 1.233 0.366 0.355 0378 0.839 0.242 0.200 | 0.511
EN | 0983 0.858 1.048 0.673 1.928 1.817 1.591 0.528 0.767 | 1.133

Wenxin (Ernie-4.0)

Table 6. Multilingual safety risk scores of LLMs across nine harmful content categories. Risk scores are calculated separately for Chinese
(CH) and English (EN) prompts. Lower values indicate safer outputs. Best performance per category is highlighted.

Model Modality P&P D&B I&C M&E V&H Misinfo Politics Health P Avg.
Image 0.565 0.046 0939 1.068 2.037 0.028 1.185 1.592  0.351 | 0.868
Gemini-2.0 Audio 3,180 1.389 1.096 1313 1.890 0.103 1.686 1.168  0.165 | 1.332
Video 2.025 1713 3.098 2.448 4.349 0.968 2.284 1.549 0.414 | 2.094
Image 0.795 0.084 1.757 0.684 2.469 0.114 1.587 1.981 0.551 | 1.113
Gemini-2.5 Audio 2.882 0.617 0922 1265 1.897 0.014 1.198 0.934 0.185 | 1.102
Video 2.146 1.633 3.691 1275 5282 1.216 3.322 1.748  0.751 | 2.340
Image 0.920 0.080 0.525 0.443 1.495 0.053 0.618 1.016  0.348 | 0.611
Qwen2.5-72B Audio 1.878 1925 0.816 1.682 2230 0.065 1.859 1.053 0.244 | 1.306
Video 1.365 0.705 0952 0.108 2.455 0.610 1.230 1.474  0.024 | 0.991
GPT-40 Image 0.670 0.024 1.052 0.526 2.178 0.036 0.771 1.336  0.170 | 0.752
Audio 3,554 1760 0.792 1.764 2.023 0.091 1.992 1.030  0.134 | 1.460
GPT-4o-mini Image 0.613 0.038 0944 0422 2.167 0.027 0.840 1.644  0.252 | 0.772
Audio 3.593  1.597 0.958 1.890  2.045 0.108 1.984 1.169 0.153 | 1.500
Claude-3.7 Image 0.391 0.046 0.664 0506 1.149 0.018 0.855 0977  0.465 | 0.563
Deepseek-v3 Image 0.585 0.068 0.551 0.636 1.664 0.007 0.837 1.124  0.298 | 0.641

Doubao-1.5-pro Image 0.815 0.063 0375 0.882 1.313 0.022 0.828 1.198  0.625 | 0.680
Wenxin (Ernie-4.0)  Image 0989 0.085 1.207 1.153 2255 0.151 1.419 1979 0374 | 1.068

Table 7. Safety risk scores of Al models across multimodal inputs (image, audio, video). Each model’s performance is shown per modality
across nine categories: P&P (Property & Privacy), D&B (Discrimination & Bias), I&C (Illegal & Criminal), M&E (Morality & Ethics),
V&H (Violence & Hate), Misinfo (Misinformation), Politics (Political Sensitivity), Health (Physical & Mental Health), IP (Copyright &
Intellectual Property). Lower is better. Best scores per category are highlighted.



