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On Calibration of Modern Neural Networks (2017)
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Predicting probability estimates representative of the true 

correctness likelihood

• Perfect calibration

• Bin

• Expected Calibration Error (ECE)

• Maximum Calibration Error (MCE)

Calibration



Language Models (Mostly)  Know What They Know

Anthropic (2022)
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Calibration for LMs

• Multiple Choice Tasks
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Calibration for LMs

• None of above • RLHF Post-training

Knowing What You Know?
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Calibration for LMs

• True / False

Self-Evaluation

• P(True)
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Self-Evaluation • N-samples improve Self-Evaluation
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P(IK) —— Probability that I Know the answer

• Value Head

• Natural Language
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P(IK) —— Probability that I Know the answer

• ID • OOD
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Generalization of  P(IK)

• Model Size
• Multitasks
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Generalization of  P(IK) with Source Material 

P(IK): 18 -> 78



Language Models (Mostly) Know What They Know (2022)

< 12 >

Distinct Pretraining Distributions Comparison

• 预训练了两个不同的12B模型，对其进行P(IK)研究

• 主要关注一个模型回答对但另一个模型回答错的问题

• 又进行了交叉训练

• 对于model A,用从model B采样构成的P(IK)训练集进行

value head的训练，然后测试性能



Why Language Models Hal lucinate

OpenAI (2025.09)



Why Language Models Hallucinate (2025)

Hallucination: generations that are not grounded in the training data

• Pre-training

• Post-training



Why Language Models Hallucinate (2025)

• Base model error

• 提出 Is-It-Valid (IIV) 问题，考虑输出是否有效

• 得到 IIV error

• 将两个公式相结合，得到不等式

Pre-training



Why Language Models Hallucinate (2025)

• Metric: 𝛿（只考虑是否超过阈值的分布，而不是原分布 𝑝）

• 为什么预训练后miscalibration变小？ 

Calibration



Why Language Models Hallucinate (2025)

• 有，a question-answer database and a calculator

• The error lower-bound of Corollary 1 implies that language models which do not err must not be calibrated, 

i.e., 𝛿 must be large. 

是否存在没有幻觉的模型？



Why Language Models Hallucinate (2025)

• 主流的二元评估法（accuracy, pass）并不会奖励表达不确定的生成

• IDK-type生成会被最大惩罚，而猜测会 overconfident

Post-training

• 建议加入explicit confidence targets，而不是implicit targets

• 在Prompt中明确设定置信度阈值

• Behavioral Calibration:  incorporating confidence targets into existing mainstream evaluations. 
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