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Motivation



Benchmarking then

Measure generalization beyond the training set 
Training, validation, and test set 
Task specific (classification, segmentation, retrieval) 
Driving progress



Benchmarking now

Measure zero-shot capabilities 
Test set only (models train on vast web datasets) 
Arbitrary tasks (question answering, image captioning, classification) 
Driving progress



Leaderboards and arenas

📋 Leaderboards 
Aggregate performance across a set of datasets 
Curated and static 
Prone to hill-climbing and data leaks 

⚔ Arenas 
Crowd-source data instances and ratings 
General and dynamic 
Prone to evaluator bias and low quality data



Lifelong benchmarks

Leaderboards Arenas Lifelong Benchmarks

Curated ✅ ❌ ✅

Open ✅ ❌ ✅

Dynamic ❌ ✅ ✅

Easy update ❌ ✅ ✅

Granular ❌ ❌ ✅

Measurements Cardinal Ordinal Both



Framework



Lifelong benchmarks: components

Models 
Data instances 

Atomic unit of data 
Image, prompt, question, references 
Metadata: tags, source 

Measurements 
Binary, numerical, comparative 
Link one data instance with one or more models 
Metadata: metric, procedure



Ideal world

Instance ID: cd8a0s

Tags: maths

Metric: accuracy

Instance ID: a1e892

Tags: captioning

Metric: accuracy

Instance ID: c5880a

Tags: physics

Metric: accuracy

Instance ID: b43a83

Tags: law

Metric: accuracy

GPT-4 1 1 0 0

Llama 3 0 0 0 1

Claude 3 0 1 1 1

Mistral 7B 1 0 0 0



Instance ID: cd8a0s

Tags: maths

Metric: accuracy

Instance ID: a1e892

Tags: captioning

Metric: BLEU

Instance ID: c5880a

Tags: physics

Metric: accuracy

Instance ID: b43a83

Tags: law

Metric: comparison

GPT-4 1 0.372 0 GPT-4 < Llama 3,

GPT-4 > Mistral 7B

Llama 3 0 0.101 0 Llama 3 < GPT-4

Llama 3 > Claude 3

Claude 3 0 0.215 1 Claude 3 < Llama 3

Claude 3 < Mistral 7B

Mistral 7B 1 0.854 0 Mistral 7B > Claude 3

Mistral 7B < GPT-4

Our world: heterogeneous 



Our world: incomplete

Instance ID: cd8a0s

Tags: maths

Metric: accuracy

Instance ID: a1e892

Tags: captioning

Metric: BLEU

Instance ID: c5880a

Tags: physics

Metric: accuracy

Instance ID: b43a83

Tags: law

Metric: comparison

GPT-4 1 0.372 N/A GPT-4 > Mistral 7B

Llama 3 N/A 0.101 0 N/A

Claude 3 0 N/A 1 N/A

Mistral 7B 1 0.854 N/A Mistral 7B < GPT-4



Solution: ordinal measurements

Instance ID: cd8a0s

Tags: maths

Metric: accuracy

Instance ID: a1e892

Tags: captioning

Metric: BLEU

Instance ID: c5880a

Tags: physics

Metric: accuracy

Instance ID: b43a83

Tags: law

Metric: comparison

GPT-4 GPT-4 > Claude 3 GPT-4 > Llama 3

GPT-4 < Mistral 7B N/A GPT-4 > Mistral 7B

Llama 3 N/A Llama 3 < GPT-4

Llama 3 < Mistral 7B Llama 3 < Claude 3 N/A

Claude 3 Claude 3 < GPT-4

Claude 3 < Mistral 7B N/A Claude 3 > Llama 3 N/A

Mistral 7B Mistral 7B > Claude 3 Mistral 7B > Llama 3

Mistral 7B > GPT-4 N/A Mistral 7B < GPT-4



Implementation



Measurements

Lifelong LLM Benchmark

Lifelong LMM Benchmark



Data instances



Capability probing

Lifelong LLM Benchmark

Lifelong LMM Benchmark



Ranking



Future directions

Crowdsource data instances and measurements 
Improve the querying system 
Prune old, easy, or contaminated data instances 
Automate the pipeline 
Run the evaluation



Thank you!

@sbdzdz


