
Can Generative LLMs Create Query Variants for
Test Collections?
An Exploratory Study

RQ1: Can an LLM, with one-shot learning, generate
queries that are similar or perhaps identical to
human ones?
RQ2: How do the human queries and the LLM
queries compare when used for document pooling
when constructing test collections?

2. Research Questions 

best restaurants Taipei

where to have dinner in Taipei?

1. Query Variant Generation 
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which dining spots are popular 
in Taipei?

Taipei food recommendations

Query Variants 

v An opportunity to expand queries in existing test
collections.

v Further research to compare the use of LLMs
with previous methods of query simulation.

5. Conclusions and Future Directions 
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4. Evaluation Metrics and Results

3. Method

You have an important presentation to make, and
decide to wear a jacket and tie. You know that the
"windsor knot" is recognized as being the most stylish
way of tying a tie, but have no idea how to do one, and
would like to find out.

Prompting Users
LLMs

1. how to tie a windsor knot
2. windsor knot tutorial
3. windsor knot how to
4. windsor tie knot tying instructions
5. what is a windsor knot

1. how to tie a windsor knot
2. instructions for tying a windsor knot
3. windsor knot directions
4. youtube windsor knot how to tie a tie
5. how do i make a windsor knot

Are LLMs capable of generating query variants?

Human-generated queries GPT-3.5-generated queries

Example

RQ1: Similarity to Human-generated Queries

RQ2: Document Pool Similarity and Effectiveness Scores 

(1) Retrieval Performance1

Consistency and effectiveness

(2) Document retrievability 
(document exposure)1

(3) Pooling in test collections

Why Do Variants Matter?

best restaurants Taipei

food in Taipei

(1) Using Query Logs
Assuming a shared click indicates a shared intent

where to eat in Taipei
...

(2) Crowd-sourcing
Prompting users to generate query variants 

backstory/information 
need description 

(3) Query simulation
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size at depth 10 as 
more variants are 
added.
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Prompt Template

(a)  <Task Description>

(b)  Example
<Input Backstory> <Output Query Variants>

<Input Backstory>  

GPT-3.5

q1
q2
:
qn

Output Query
Variants

…………………………

=>

=>

(c)

Average effectiveness metrics, RBO and pool properties at depth 10
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