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Evaluating LLMs with Multiple Problems at once

INTRODUCTION
• Multi-Problem Prompting (MPP): A cost-efficient prompting technique that 

prompts multiple problems at once to avoid repeating a shared context
• Multi-Problem Evaluation (MPE): An eval paradigm that evaluates via MPP 

an LLM’s ability to handle multiple problems at once or in a single output
• Motivation: Provides a foundational insight into how LLMs operate over multi-

problem inputs that can be sufficiently long and use information from individual 
problems contained within each multi-problem input.

• MPE versus Single-Problem Evaluation (SPE): (1) Lesser Data 
Contamination Concerns; (2) Improved Controllability and Interpretability of 
Evaluation; (3) High Feasibility and Adaptability

Experimental Results

Further Analyses

ZeMPE
• ZeMPE: Zero-shot Multi-Problem Evaluation, a benchmark comprising 53,1000 

zero-shot multi-problem prompts  
• Classification-Related Tasks : (1) SingleClf (Single Classification); (2) BatchClf 

(Batch Classification); (3) SelectOne (Index Selection One Label); (4) SelectAll 
(Index Selection All Labels)

• Reasoning-Related Tasks: (1) MultiReasonSS (single-source multi-problem 
reasoning) and (2) MultiReasonMS (mixed-source multi-problem reasoning)

• Similar prediction and positional errors between SingleClf and BatchClf
• Why is SelectAll much harder than SelectOne. See right ➡
• Exploring model-level factors that may enable MPP. See below ⬇

ü A

Ø LLMs can handle mul.ple 
classifica.ons at once under 
zero-shot with minimal 
performance loss.

Ø LLMs perform significantly 
worse on the selec.on tasks.

Ø LLMs can handle mul.ple 
reasoning problems at once 
when the problems are from the 
single source.

Ø When the reasoning problems 
are from mixed sources, LLMs 
perform worse than expected. 

Ø Benefits of zero-shot-CoT 
promp.ng are transferrable 
under MPP. 

Conclusion
• LLMs are capable of handling multiple classification or reasoning problems from 

a single data source as well as handling them separately zero-shot.
• Two conditions are identified under which LLMs show consistent performance 

declines with MPP: (1) the two selection tasks; (2) mixed-source problems.
• We release a new MPE benchmark called ZeMPE to facilitate future MPE studies.SingleClf and BatchClf (task size 5) accuracy (%) on CoLA


