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What Do We Mean by Reliable?



RELIABILITY AND HUMAN EXPECTATIONS:
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OpenAI o1-preview



RELIABILITY AND HUMAN EXPECTATIONS:
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OpenAI o1-preview



CAPABLE OF THE BEST AND THE WORST:
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▪ LLMs, in the old days, failed on many tasks, easy and hard.
▪ People didn’t use them for key tasks.

• Generating text, or suggestions.

▪ LLMs are now solving many tasks, some of them really hard.
▪ People are using them as calculators, dictionaries or atlases.

• Big mistakes go unnoticed because people rely on them.



BUT LLMS ARE GETTING BETTER, AREN’T THEY?
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"Perhaps over time that 
discrepancy will diminish." April 

2022.

Ilya Sutskever
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LLM Evolution



TWO MAIN WAYS LLMS HAVE BEEN EVOLVING
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Scale them up with more compute?

Shape them up with human feedback?



LET’S STUDY SOME FAMILIES
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BENCHMARKS
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▪ Diverse
▪ Open-ended & multiple choice
▪ Different domains

▪ Difficulty range
▪ Very easy to very hard questions.

▪ 15 different prompts per item

We identify difficulty functions

We calibrate them with human-
perceived difficulty



THREE RELIABILITY ASPECTS
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1. Difficulty concordance: 
o Are errors more likely for items that humans perceive as difficult? 
o Do scaling and shaping eliminate errors for easy items, therefore creating areas of 

reliable operation?

2. Task avoidance: 
o How often do language models give plausible but wrong answers instead of safely 

avoiding answering questions? 
o Are scaled-up shaped-up models better at avoiding errors?

3. Prompting stability: 
o How are correctness and avoidance affected by tangential changes in the prompt? 
o Are scaled-up shaped-up models less sensitive to prompt variation across 

difficulties?
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Results
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HUMAN IN THE LOOP?

Human supervision not spotting incorrect 
responses at all levels of difficulty
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Summary



SUMMARISING WITH 6 
RELIABILITY INDICATORS



TAKE-AWAYS

23

▪ LLMs are indeed less correct on tasks that humans consider difficult, but
▪ become ultracrepidarian, answering beyond their competence

▪ LMs succeed at more difficult tasks before being flawless on easy tasks:
▪ no safe operating conditions humans can identify where LLMs can be trusted

▪ Human supervision can’t compensate for unreliability.
▪ no safe operating area with both low model error and low supervision error

▪ Way forward. Some ideas: 
▪ Evaluating AI with human difficulty and refining avoidant behaviour
▪ Including more easy instances in the data and penalising their errors more



MORE
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▪ Full results and code:
▪ https://github.com/wschella/llm-reliability 

▪ Reliability bench
▪ https://huggingface.co/datasets/lexin-zhou/ReliabilityBench 

▪ Anecdotal examples with newer models:
▪ o1-mini, o1-preview, Claude-3.5-Sonnet and LLaMA-3.1-405B-Instruct-Turbo
▪ https://shorturl.at/10sMO 
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THANK YOU!

JOSE H. ORALLO
http://josephorallo.webs.upv.es/

jorallo@upv.es

http://josephorallo.webs.upv.es/
mailto:jorallo@dsic.upv.es
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Other Talks (http://josephorallo.webs.upv.es/)
▪ “Diversity Unites Intelligence: Measuring Generality”, “Measuring A(G)I Right: Some Theoretical and Practical 

Considerations”, “Natural and Artificial Intelligence: Measures, Maps and Taxonomies”, …

Tutorials
▪ Measurement Layouts (@AAAI2024): https://github.com/Kinds-of-Intelligence-CFI/measurement-layout-tutorial 

▪ IRT (@EACL2024): https://aclanthology.org/2024.eacl-tutorials.2/ 

Book (http://allminds.org):
▪ “The Measure of All Minds: Evaluating Natural and Artificial Intelligence”, Cambridge U.P. http://allminds.org  

OECD’s AI and the Future of Skills Project:
▪ https://www.oecd.org/education/ceri/Future-of-Skills-Overview.pdf, https://doi.org/10.1787/5ee71f34-en.

PREDICTABLE AI:
▪ https://www.predictable-ai.org/ .

Animal-AI and RECoG-AI Project: http://lcfi.ac.uk/projects/kinds-of-intelligence/recog-ai/ 

▪ Part of the Kinds of Intelligence Programme at the CFI in Cambridge

o http://lcfi.ac.uk/projects/kinds-of-intelligence

o http://animalai.org/ 

AI EVALUATION NEWSLETTER
▪ https://aievaluation.substack.com/ 

AAI_capture_thirdperson_10-6-21.mp4
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