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What are Silicon Samples?

•Idea: use world-knowledge & inherent 
biases of Large Language Models (LLMs) 
to simulate survey responses 

•Input: Persona + question + instructions 

•Output: Predicted survey response
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User Prompt, e.g.:
Ideologically, I am a liberal.
I am a woman.
I am from Kansas.

Persona & Question

Evaluation

Survey
Response
Generation
Methods

In the 2016 presidential 
election, I voted for

Token 
Probability-
Based 
Methods

Match token 
probs with re-
sponse options

Restricted
Generation
Methods

Restrict LLM 
output to valid 
response 
options only

Open 
Generation
Methods

Generate 
open-ended 
response,
then classify it

System Prompt, e.g.:
You are a political scientist 
predicting survey responses.
You only respond in the following 
JSON format:
{"response":  <response_option>}

Instructions

Large Language Model
e.g., OLMo 2 32B Instruct

closed-ended survey responses

prompt

predicted response

human
survey

response

human
response distr.

predicted 
response distr.

Individual-Level Alignment Subpopulation-Level Alignment

{"response": "Clinton"}

generated response

(Argyle et al., 2023)

https://www.cambridge.org/core/product/identifier/S1047198723000025/type/journal_article


Promises of Silicon Samples

•Cheap & timely estimates 

•Questionnaire development & pretesting 

•Imputation of missing survey data 

•Hard-to-reach populations?
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(Anthis et al., 2025)

(Rothschild et al., 2025)

(Holtdirk et al., 2025)

https://arxiv.org/abs/2504.02234
https://isi-iass.org/home/wp-content/uploads/Survey_Statistician_2025_July_N92_04.pdf
http://arxiv.org/abs/2509.25063


Currently Known Limitations

•Failure to represent & include human participants 

•Misrepresentation, especially of marginalized groups 

•Failure to capture variance in human responses 

•Impacted by small changes in the prompt
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(Agnew et al., 2024)

(Wang et al., 2024)

(Tjuatja et al., 2024)

(Boelaert et al., 2025)

http://arxiv.org/abs/2401.08572
http://arxiv.org/abs/2402.01908
https://doi.org/10.1162/tacl_a_00685
https://journals.sagepub.com/doi/10.1177/00491241251330582


Many Design Decisions in Silicon Sampling

•Survey instrument & response options? 

•Prompt format: persona & instructions? 

•Which LLM to use? 

•How to obtain a closed-ended response? 

•Evaluation criteria? 

•…
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Analytic Flexibility in Silicon Samples 
Generating Survey Responses with Large Language Models

1. Response Scales: Prompt Perturbations Reveal 
Human-Like Biases 

2. Personas: The Prompt Makes the Person(a) 

3. Closed-Ended Survey Response Generation
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Marlene Lutz, Indira Sen, Georg Ahnert, Elisa Rogers, Markus Strohmaier (EMNLP 2025)

Jens Rupprecht, Georg Ahnert, Markus Strohmaier (2025)

Georg Ahnert, Anna-Carolina Haensch, Barbara Plank, Markus Strohmaier (2025)

→	 Practical Recommendations



Part 1: Response Scales 
Prompt Perturbations Reveal Human-Like Biases in LLM Survey Responses

Jens Rupprecht, Georg Ahnert, Markus Strohmaier (2025)
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Prompt Perturbations Reveal Human-Like Biases in LLM Survey Responses
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Trust completely

Trust completely

Trust somewhat

Trust somewhat

Do not trust very much Do not trust very much

Do not trust at all

Do not trust at all

Don't know

Question from the
World Value Survey

Could you tell me whether you
trust people from this group com-
pletely, somewhat, not very much,
or not at all? – Your family.

Could you zell me whether you
trust people from this froup com-
pletely, somewhat, not very much,
or not qt all? – Your family.

Don't know

% Answer Refusal

original perturbed

Perturbed Question
& Answer Options

Response
Analysis

Non-Bias
Perturbation

e.g., Typos

Prompt 25x

167,400
total interviews …

Bias
Perturbation

e.g., Reverse
Option Order

% First Answer Option

original perturbed
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Prompt Perturbations For Known Human Response Biases
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Prompt Perturbations Affect Response Robustness
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Prompt Perturbations Reveal Response Biases
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Prompt Perturbations 
Reveal Human-Like Biases in LLM Survey Responses

Recommendations: 

•Use larger LLMs & smaller scales to improve robustness 

•Reflect the meaningfulness of adding a middle categories & refusal categories 

•Survey response biases can differ between humans and LLMs
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Preprint: https://arxiv.org/abs/2507.07188

Jens Rupprecht, Georg Ahnert, Markus Strohmaier (2025)

https://arxiv.org/abs/2507.07188


Part 2: The Prompt Makes the Person(a) 
A Systematic Evaluation of Sociodemographic Persona Prompting for LLMs
Marlene Lutz, Indira Sen, Georg Ahnert, Elisa Rogers, Markus Strohmaier (EMNLP 2025)
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The Prompt Makes the Person(a)
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Low HighStereotypical Bias

Self-Description
How would you describe yourself?

Social Media Bio
What is your social media username and bio?

Survey Response
How would you answer the following question: …

We evaluate them on 15 demographic groups and 3 tasks:

We identify 9 common prompt types in literature:

Direct – You are a…
Third Person – Think of a…
Interview – Interviewer: …
 Interviewee: …

Explicit – …a Hispanic woman
Structured – …a person of gender female
Name – …Ms. Garcia

Role
Adoption
  x
Demographic
Priming

Open Tasks

Closed Task

Sociodemographic Persona Prompts

Evaluation

High
Low

Low

Low High

High

e.g., Interview
 + Name

e.g., Direct
 + Explicit

For Open Tasks:

Semantic Diversity

For Closed Task:
Opinion Distance

Language Switching
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The Persona Prompt Format Impacts Survey Responses 
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(lower is better)



The Persona Prompt Format Can Reduce Stereotyping
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The Prompt Makes the Person(a): 
A Systematic Evaluation of Sociodemographic Persona Prompting for LLMs

Recommendations: 

•Critically reflect & clearly document your persona prompt format 

•Use the interview prompt format for improved alignment & less stereotypes 

•Last names also reduce stereotypes, but threaten validity
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Preprint: https://arxiv.org/abs/2507.16076

Marlene Lutz, Indira Sen, Georg Ahnert, Elisa Rogers, Markus Strohmaier (EMNLP 2025)

https://arxiv.org/abs/2507.16076


Part 3: Survey Response Generation 
Generating Closed-Ended Survey Responses In-Silico with LLMs
Georg Ahnert, Anna-Carolina Haensch, Barbara Plank, Markus Strohmaier (2025)
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Many studies with silicon 
samples use closed-ended 
survey questions

User Prompt, e.g.:
Ideologically, I am a liberal.
I am a woman.
I am from Kansas.

Persona & Question

Evaluation

Survey
Response
Generation
Methods

In the 2016 presidential 
election, I voted for

Token 
Probability-
Based 
Methods

Match token 
probs with re-
sponse options

Restricted
Generation
Methods

Restrict LLM 
output to valid 
response 
options only

Open 
Generation
Methods

Generate 
open-ended 
response,
then classify it

System Prompt, e.g.:
You are a political scientist 
predicting survey responses.
You only respond in the following 
JSON format:
{"response":  <response_option>}

Instructions

Large Language Model
e.g., OLMo 2 32B Instruct

closed-ended survey responses

prompt

predicted response

human
survey

response

human
response distr.

predicted 
response distr.

Individual-Level Alignment Subpopulation-Level Alignment
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Survey 
Response 
Generation 
Methods
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Individual- & 
subpopulation-level 
evaluations
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Generation
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Probability-
Based 
Methods
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Generation
Methods

Restrict LLM 
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response 
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Open 
Generation
Methods

Generate 
open-ended 
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then classify it
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JSON format:
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e.g., OLMo 2 32B Instruct
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prompt
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human
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human
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predicted 
response distr.
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An Overview of Survey Response Generation Methods
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Match token-probabilities with response options



An Overview of Survey Response Generation Methods
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example output: 
{ "A": 0.5, 
   "B": 0.3, 
   "C": 0.2  }



An Overview of Survey Response Generation Methods
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Generate open-ended response, then classify it



The large impact of 
Survey Response 
Generation Methods
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Subpopulation-level 
evaluations might be 
preferrable
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Token probability- 
based responses are 
misaligned & brittle

OLS Regression 
Coefficients
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Open-ended “reasoning” 
might not be worth it

OLS Regression 
Coefficients
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Survey Response Generation 
Generating Closed-Ended Survey Responses In-Silico with LLMs

Recommendations: 

•Justify & document your choice of Survey Response Generation Method 

•Do not use Token Probability-Based Methods with Instruct-/Chat-Models 

•Use the Verbalized-Distribution Method for improved alignment & efficient generation
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Preprint: https://arxiv.org/abs/2510.11586

Georg Ahnert, Anna-Carolina Haensch, Barbara Plank, Markus Strohmaier (2025)

https://arxiv.org/abs/2510.11586


Generating Survey Responses with Large Language Models
Georg Ahnert, University of Mannheim — georgahnert.de — wanlo.bsky.social

•Design choices in silicon sampling should be 
well-justified & documented 

•Interview-style persona prompts & the 
Verbalized Distribution generation method 
significantly improve alignment 

•How can silicon samples & human samples be 
better intergrated in the future?
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I am from Kansas.

Persona & Question

Evaluation

Survey
Response
Generation
Methods

In the 2016 presidential 
election, I voted for

Token 
Probability-
Based 
Methods

Match token 
probs with re-
sponse options

Restricted
Generation
Methods

Restrict LLM 
output to valid 
response 
options only

Open 
Generation
Methods

Generate 
open-ended 
response,
then classify it

System Prompt, e.g.:
You are a political scientist 
predicting survey responses.
You only respond in the following 
JSON format:
{"response":  <response_option>}

Instructions

Large Language Model
e.g., OLMo 2 32B Instruct

closed-ended survey responses

prompt

predicted response

human
survey

response

human
response distr.

predicted 
response distr.

Individual-Level Alignment Subpopulation-Level Alignment

{"Clinton": 0.5, 
  "Trump": 0.3, 
  "Non-voter": 0.2}

generated response
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…

Interviewer:  What is …? 
Interviewee:  … 
Interviewer:  How did you 
vote in the 2016 presidential 
election?
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