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Motivations - Personalized Safety
Model
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Motivations - Personalized Safety
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Contributions

> We introduce PENGUIN, the first personalized safety benchmark that contains
diverse contextual scenarios and supports controlled evaluation with context-rich and
context-free versions.

> Our extensive evaluation demonstrate that access to user context information
improves safety scores by up to 43.2% on average, confirming the practical
significance of personalized alignment in LLM safety research.

> We propose RAISE, a training-free, two-stage LLM agent approach that significantly
improves safety (by 31.6%) while keeping the interaction cost as low as 2.7 user

queries on average.
UNIVERSITY of WASHINGTON
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PENGUIN Benchmark
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PENGUIN Benchmark - Domain

Seven high-risk domains associated with
heightened emotional vulnerability and
decision-making pressure in LLM-based
social science research.
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PENGUIN Benchmark - Scenario
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PENGUIN Benchmark - Assessment
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Contributions

> Our extensive evaluation demonstrate that access to user context information
improves safety scores by up to 43.2% on average, confirming the practical
significance of personalized alignment in LLM safety research.
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Safety scores are consistently low across
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Would augmenting models with personalized
context information be a solution?
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Personalized Information Improves
Safety Scores

All models demonstrate substantial improvements with personalized context information. On
average, safety scores increase from 2.79 to 4.00 across the dataset.
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Which user attributes contribute most
to improving personalized safety?

‘{"?User Context - 10 attributes
Profession Mental

Economic - Self-Harm
Education

w7
= fo 4 g@;
Marital Mealth Emotion
® & @

\ / /

UNIVERSITY of WASHINGTON



Attribute Sensitivity Analysis
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Impact of Attribute Subset Selection
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Static selection: Always select the top-3
attributes identified as most sensitive in
Page 24, specifically Emotion, Mental,
and Self-Harm.

Best selection: For each user scenario,

we exhaustively evaluate all 120 possible
combinations of three context attributes.
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Contributions

> We propose RAISE, a training-free, two-stage LLM agent approach that significantly
improves safety (by 31.6%) while keeping the interaction cost as low as 2.7 user

queries on average.
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RAISE - Offline Planning
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RAISE - Offline Planning
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RAISE - Online Agent
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RAISE - Online Agent
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RAISE - Online Agent
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RAISE - Performance

Model Status Relationship| Career | Financial| Social | Health | Life | Education| Avg.
Vanilla 2.99 2.88 28 | 292 | 295 | 300 | 297 | 294

GETS']“" +Agent 3.63 370 | 364 | 365 | 373 | 360 | 369 | 366
+Planner | 3.74 382 | 380 | 379 | 392 | 381 | 391 | 3.83

Vanilla 267 2.58 260 | 265 | 265 | 267 | 265 | 264

D.I?;P[sl‘;e]"' +Agent 322 267 | 307 | 311 | 307 | 325 | 307 | 306
+Planner | 298 2.89 287 | 321 | 317 | 3.12 | 321 | 3.07

. Vanilla 2.58 246 || 254 | 255 | 256 | 257 | 258 | 255
1;;'5[‘2'2;' + Agent 3.00 280 | 344 | 325 | 333 | 258 | 311 | 3.07
+Planner | 3.3 2.85 351 | 348 | 343 | 291 | 320 | 3.22

LLaMA. | Vanilla 3.17 3.11 316 | 3.16 | 3.14 | 3.15 | 314 | 3.15
31-8B | +Agent 3.57 357 | 360 | 333 | 350 | 347 | 38 | 355
(621 I} Planner 4.17 4.01 391 412 | 414 | 401 | 407 | 406
Qwen. | Vanilla 2.80 2.68 268 | 275 | 275 | 28 | 281 | 275
25-7B | +Agent 3.76 347 | 389 | 393 | 392 | 389 | 38 | 381
(731 |4 Planner 4.17 3.56 3.92 393 | 395 | 392 | 395 | 391
Vanilla 3.0 2.95 317 | 315 | 316 | 322 | 319 | 313

3gsw[2§] +Agent 428 413 | 422 | 401 | 442 | 421 | 430 | 422
+Planner | 4.56 457 | 467 | 446 | 456 | 455 | 447 | 455

RAISE improves safety scores
by up to 31.6% over six vanilla
LLMs
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