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The “Validate-then-Simulate” Approach
(Hullman et al., 2026 — more in the session Understanding Large Language Models (1) on Fri at 10:45)

● Compares generated responses to:
○ human survey responses

(treated as ground truth)
○ external data (e.g., election results)
○ theoretical expectations

● Aims for generalization to different 
personas/questions/topics/points in 
time

2

https://arxiv.org/abs/2602.15785


Existing Benchmark Datasets
● OpinionQA (Santurkar et al., 2023)

● GlobalOpinionQA (Durmus et al., 2024)

● Psych-101 (Binz et al., 2024)

● Psych-201 (Binz et al., 2026)

● SimBench (Hu et al., 2025)

● GGSS Personas (Rupprecht et al., 2026)

● Is your target construct covered?
● Generalization beyond specific countries 

and points in time?
● Training data contamination
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https://github.com/tatsu-lab/opinions_qa
https://huggingface.co/datasets/Anthropic/llm_global_opinions
https://huggingface.co/datasets/marcelbinz/Psych-101
https://huggingface.co/datasets/marcelbinz/Psych-201
https://huggingface.co/datasets/pitehu/SimBench
https://search.gesis.org/research_data/ZA9089


Common Approaches to Heuristic Validation
● Face validity (e.g., Park et al., 2023)

● Easy to test
● Known limitations apply
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https://arxiv.org/abs/2304.03442


Common Approaches to Heuristic Validation
● Face validity
● Individual-level alignment

(e.g., Argyle et al., 2023)

● Do we include all categories?
(e.g., presidential candidates)

● How to treat missing or invalid responses in 
human & LLM data?

● Do we account for survey weights and group 
sizes?

● How relevant are individual responses for 
social science research?
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https://www.cambridge.org/core/journals/political-analysis/article/abs/out-of-one-many-using-language-models-to-simulate-human-samples/035D7C8A55B237942FB6DBAD7CAA4E49


Common Approaches to Heuristic Validation
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● Face validity
● Individual-level alignment
● (Sub-)population-level distributions

(e.g., Santurkar et al., 2023)

● Mostly unaffected by individual-level noise
● Do we simulate individuals or groups?
● Do we account for survey weights, group sizes?
● Which subpopulations do we include in the 

evaluation?

https://proceedings.mlr.press/v202/santurkar23a


Common Approaches to Heuristic Validation
● Face validity
● Individual-level alignment
● (Sub-)population-level distributions
● Selected downstream regr. coef.

(e.g., Bisbee et al., 2024)

● Typically the most relevant for substantive 
social science research

● How are hypotheses converted into statistical 
models? (specification multiverse)

● Selection of estimands vs. unknown effects 
and secondary use of survey data
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https://www.cambridge.org/core/journals/political-analysis/article/synthetic-replacements-for-human-survey-data-the-perils-of-large-language-models/B92267DC26195C7F36E63EA04A47D2FE


Survey Data Imputation (Holtdirk et al., 2026)

● Survey data is often partially missing
● Data imputation is an extensively 

studied issue (Rubin, 1987; Little and Rubin, 2019) 

● Takes imputation uncertainty into account
● Assumptions about missingness mechanisms
● Computationally expensive, especially for 

LLM simulations
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https://arxiv.org/abs/2606.09351
https://onlinelibrary.wiley.com/doi/book/10.1002/9780470316696
https://onlinelibrary.wiley.com/doi/book/10.1002/9781119482260


Evaluation Pipeline
for Data Imputation
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Holtdirk, T., Ahnert, G., Sakshaug, J. W., & Haensch, A. C. (2026). 
In-Context Learning for the Imputation of Public Opinion Data with 
Large Language Models. arXiv preprint arXiv:2606.09351.

https://arxiv.org/abs/2606.09351


Results
Across Imputation Methods

10

Holtdirk, T., Ahnert, G., Sakshaug, J. W., & Haensch, A. C. (2026). 
In-Context Learning for the Imputation of Public Opinion Data with 
Large Language Models. arXiv preprint arXiv:2606.09351.

https://arxiv.org/abs/2606.09351


Fit for Purpose 
Evaluation
Imputation ≠ Prediction
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Holtdirk, T., Ahnert, G., Sakshaug, J. W., & Haensch, A. C. (2026). 
In-Context Learning for the Imputation of Public Opinion Data with 
Large Language Models. arXiv preprint arXiv:2606.09351.

https://arxiv.org/abs/2606.09351


Threats to Heuristic Evaluation
● Model Training

○ data leakage
○ memorization
○ lack of generalization
○ “potemkin understanding”

● Human survey responses
○ subject to measurement & 

representation errors

● Scientific Process
○ Specification multiverse encourages 

LLM hacking (Baumann et al., 2025)

○ Underspecified applications
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https://arxiv.org/abs/2509.08825


Mitigating the Threats (Hullman et al., 2026)

● “Simulate-then-validate”
○ Pre-testing
○ Effect size estimation
○ …

● Rectification with Prediction
Powered Inference (PPI)
○ Statistical guarantees

through power-tuning
○ Also addresses LLM hacking
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https://arxiv.org/abs/2602.15785


Do you have questions?

Next:
github.com/dess-mannheim
/tutorial_survey_simulation
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https://github.com/dess-mannheim/tutorial_survey_simulation
https://github.com/dess-mannheim/tutorial_survey_simulation

