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The Wisdom of Crowds
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What to do when most people are wrong?

• Plurality Voting
◦ Plurality Voting is usually effective in many cases. 

postgraduate examination U.S. presidential election



Examples
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• What to do when most people are wrong?  



Problem
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Thinking Hierarchy without a Prior

1. Find the correct answer
2. Rank the thinking 



Method
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• Related work in economics and game-theoretic
◦ Cognitive Hierarchy Theory (CHT)
◦ Level-K Theory

• Key Assumption
◦ The key insight is that people of a more sophisticated level know the mind of lower 

levels, but not vice versa.

• Key Questions
◦ What is your answer?
◦ What do you think other people will answer? 



Method
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• Answer-Prediction Matrix



Method
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• Ranking the answer without any prior

Maximum the sum of squares of 
elements in the upper-triangular 
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Background
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• Cheap Signal Cause Bias in Peer-Review
◦ Reference
◦ Supplementary Material (Code)
◦ Paper ID
◦ Beautiful Figure 
◦ ……

• Examples



Motivation
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Automatic	Evaluation	in	LLMs





Motivation
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• LLMs can do better in evaluation than generation

• Language Model Self-Improve (LMSI)
◦ RLCAI, RLAIF use LLMs to replace RLHF



Toy Experiments
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Method
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• Self-improvement by Reinforcement Learning Contemplation

• Self-evaluation as the reward

where 𝜙 is the text processing function, 𝑞 is the question, 
𝑜 is the LLM’s output, ℳ is the LLM, 𝑝!" is the evaluation prompt. 



Claude API 
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Citation 9

aggregation operator 𝐴
Similarity metric 𝑀
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• Sensitivity score is strongly correlated with accuracy.



Finding
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• Sensitivity score is strongly correlated with accuracy.
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Automatic Evaluation System
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• Goal

• What is a good LLMs Evaluation 
ü Environment (not Benchmark)
ü Efficiency
ü Low-cost
ü Objective and Fair
ü Unsupervised
ü Preference Alignment

closed-source 

open-source ChatGLM InternLM Baichuan LLaMAVicuna

……
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LLMs Pool ℳ
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Answer-Ranking Data

Assumptions: 
ü Higher-level LLM can predict answer-ranking more 

accurately (more confidence) than lower-level one.
ü Higher-level LLM also have higher answer-ranking score.
ü The entropy of the automatic evaluation system should 

be minimized.

Satisfy three assumptions
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