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Motivation
What is Batch Prompting?

Just like batched inference in classic 
case: multiple-input multiple-output… 
but at the language level

[ray.io] [Cheng et al. 2023]

Why use Batch Prompting?

Batching samples amortizes the cost 
of processing a relatively long prefix 
{N_prompt} over {b} samples

Tokens per sample:

https://docs.ray.io/en/latest/data/batch_inference.html
https://arxiv.org/abs/2301.08721
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Challenges

●  Have LLM maintain consistent output format 

and answer all questions
○ Requires either a very capable model or lots of prompt 

engineering

● Interdependence/Confusion
○ Unlike traditional batched inference, sample are not 

independent in attention/context

○ Prior work [Shi et al. (ICML 2023)] shows that “LLMs 

can be easily distracted by irrelevant context” (such as 

other questions/answers)

https://dl.acm.org/doi/10.5555/3618408.3619699
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Previous Works

4

Introduced batch technique, 

demonstrated reduction in inference 

cost with slight performance 

degradation

January, 2023

September, 2023
Explored larger batch sizes (b=64), 

New iterative voting scheme over 

permuted batches
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Existing Batch Prompts

Prompt then includes few-shot examples (omitted to 
fit on screen)

BatchPrompt [Lin et al., 2023]Batch Prompting [Cheng et al., 2023]
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Our Research Questions
1. Example-Dependent Efficacy

○ Can Batch Prompting work in a Zero-Shot setting?

2. Multi-Task Batch Prompting
○ Can Batch Prompting handle a batch of unrelated queries effectively?
○ How does performance of individual queries vary in mixed (diverse) vs. related query batches?

Prior Work:
Few-Shot Single-Task

RQ1:
Zero-Shot Single-Task

RQ2:
Zero-Shot Multi-Task

Ex:

Q:

Ex:

Q:

Ex:

Q:



CS 395T: Topics in Natural Language Processing 7

Our Batch Prompts
● Development of Our Batched 

Prompts: 
○ Prompts Created and Tested 

in OpenAI Playground with 
GPT-4 as model.

● Key Components of Batched 
Prompts:

○ Unambiguous Task 
Description

○ Input & Output Format 
Specifications

○ Completeness Reminder
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Evaluation - Effectiveness of Single Task Batch Prompts for Zero-Shot

Results for GPT 
3.5 Turbo 16K:



CS 395T: Topics in Natural Language Processing 9

Evaluation - Effectiveness of Multi Task Batch Prompts for Zero-Shot

Batch Size: 4 questions, Model: GPT-3.5-turbo-16k, Sample Size: 240 questions per dataset, Temperature Setting: 0
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Summary

● Demonstrated Feasibility of Zero-Shot Batched Prompting: 
○ Successfully implemented batched prompting without exemplars, maintaining low error rates.

● Demonstrated Feasibility of Multi-Task Batched Prompts
○ Effective Integration of Varied Tasks: Demonstrated that batch prompts can integrate multiple 

distinct tasks while preserving task-specific accuracy.
○ Zero-Shot Capability: Achieved low error rates in parsing within a Zero-Shot setting

● Release of Batched Prompts for Single-Task and Multi-Task Setting
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Limitations and Future Works

● Limitations
○ Increased Answer Parsing Error Rate in Zero-Shot setting
○ Lots of prompt engineering required
○ Limited domain in which batch prompting achieves greatest efficiency benefit 

■ Ideal case: long input, short output

● Extensions
○ How to balance diverse/relevant exemplars when there are multiple questions in a batch?
○ How does model-size impact batch prompting performance?
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End of Presentation

Thank you for your attention! Any questions?
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Appendix 

● The following slides are to help answer questions as part of QA and provide 
more detail about our experiments 
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Extra Detail on Multi-Task Batched Experiments


