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Public Survey Data in Social Science

01. Background 02

Understanding Social Dynamics 
Essential resources for understanding individual lives 
and social trends across domains

Key Asset for Social Scientists 
Widely utilized to derive critical insights for public policy 

and academic research



How Social Scientists Analyze Survey Data

01. Background 03

1

2

3

Theory-Grounded Hypotheses: Formulating research hypotheses based on 
theoretical foundations and previous studies

Operationalization: Translating abstract concepts into measurable survey 
variables (reflecting the researcher's domain knowledge)

Statistical Modeling: Applying appropriate statistical methods to test the 
relationships between selected variables

21 3



Need 1

Support to identify suitable 
variable candidates across 
scattered items and explore 

alternative operationalizations

Need 2

A structured framework  
to organize complex 

methodological conditions

Need 3

Bounded, evidence-based 
decision-making tightly aligned 
with social science workflows

Challenge 1

High structural complexity  
in public surveys causes 

cognitive overload

Challenge 2

Traditional tools leave key 
decision conditions opaque, 

making reproducible  
planning difficult

Challenge 3

General-purpose LLMs produce 
expansive, unpredictable 

outputs that drift beyond the 
intended analytical scope

Challenges & Needs

02. Domain-Informed DGs 04



Design Goal 1

Provides researchers with 
candidate variables and 

reasoning, and enables them to 
review and modify

Design Goal 2

Provides researchers with 
structured analysis plan and 

enables them to iteratively 
improve them

Design Goal 3

Constrain functionality to a 
domain-bounded workflow  
to ensure a predictable and 

trustworthy analytical assistant

Need 1

Support to identify suitable 
variable candidates across 
scattered items and explore 

alternative operationalizations

Need 2

A structured framework 
to organize complex 

methodological conditions

Need 3

Bounded, evidence-based 
decision-making tightly aligned 
with social science workflows

Design Goals
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Operational Flow of LAPS

03. LAPS
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Step 1: Operationalization
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Step 2: Planning
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Step 2: Planning
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Step 3: Execution & Step 4: Reporting
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Step 3: Execution & Step 4: Reporting
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Step 3: Execution & Step 4: Reporting



1003. LAPS

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p = 0.03

p = 0.03

Technical Soundness 
Evaluating five hypothesis-testing exercises from the Complex Survey 
Data Analysis textbook



“Within-Subjects Design” 
1) Baseline (BE): Traditional tools only (SPSS, R) + Web Search 
2) General LLM (GLE): Traditional tools + ChatGPT 5.1 
3) LAPS: Our proposed framework

Study Procedure 
Formulating hypotheses and conducting a 4-step analysis workflow

1104. User Study

  Higher economic insecurity is associated 
  with lower life satisfaction.

Please review the Variable Selection!

RH1 - Analysis Plan Review
Selected Variable List (Total: 6)

                         

...

Selected Variable List (Total: 6)       

 User Request                     
Statistical Analysis Plan (Analysis Planner)

• Current cigarette use (q32)
‣ Numeric, days smoked in past 30 days (0 to 30 days, 7-scale).

‣ 12,318 valid responses (9.9% missing).

‣ Highly right-skewed (skewness = 6.03) with most (94.1%)

‣ Mean = 1.16, median = 1.0, SD = 0.78.

‣ Kurtosis very high (38.0), indicating heavy tail/extreme values.

Variable Data Type Recoding Rationale & Steps

q32 Numeric
Yes (binary 

recode 
recommended)

Highly skewed; Recode to binary: 0 = 
no use (original=1), 1 = any use 

(original>1). This simplifies modeling 
and addresses zero-inflation.

Role Variable Data Type Recommended Model Notes

Dependent q32 Binary Survey-weighted Logistic 
Regression

0 = no use,  
1 = any use

RH1 - Analysis Plan Review

I would like to analyze 
whether differences also 
appear depending on the 
employment situation. 
Please add it to the 
existing analysis plan.

User Request

Analysis Plan

 User Request                        

...

...

...

Analysis Plan    

Reformulated into a testable hypothesis
Highest level of education, ES - ISCED
This variable directly measures the 'educational level' of the respondent, which is the independent ...

Everyone in country fair chance get job they seek
This variable measures the respondent's perception of fair opportunity in the job market for everyone in ...

Age of respondent, calculated

e.g., 'Please add stress-related variables', 'Exclude socioeconomic background variables' 
If satisfied, leave blank and click 'REFINE'.

Research Hypothesis (RH): Perceptions of fair opportunity to obtain desired occupations vary depending ...     

1. Data Preparation & Coding  
Original Variable:  
Recoding Rule: Create a new variable                    . The likely scale is 0-10. Values greater than 10 (e.g., 77, 88, ...)

2. Primary Analysis 
2.1. Survey Design Spec: Prior to analysis, the dataset will be declared as a complex survey design, specifying: 
      Weight:                  Strata:                   Primary Sampling Unit (PSU):                     
2.2. Analytical Method: A survey-weighted multivariable linear regression will be conducted to model the ...

3. Secondary / Robustness Analyses 
3.1. Alternative Model: To access the robustness of treating the 11-point ordinal dependent variable as continuous,  
      a survey-weighted ordered logistic regression will be performed using the same model specification...

3.1. Alternative Model: To access the robustness of treating 
the 11-point ordinal dependent variable as continuous, ... 
 

3.2. Covariate Sensitivity Analysis: The primary model will be 
re-estimated in a hierarchical manner to examine the robust...

3.3. Interaction Analysis: A single, theory-driven interaction 
will be tested: the interaction between education level and 
mail activity (eisced_cat * mnactic_cat ). This tests whether 
the relationship between education and perceived opportunity 
differs for individuals in different employment situations (e.g., 
employed vs. unemployed). 
The interaction term will be added to the fully adjusted survey-
weighted regression model, and its statistical significance will 
be evaluated to determine whether educational disparities in 
perceived opportunity vary across employment categories.e.g., 'Please use a different model instead of logistic regression', 'Please add age variable as  a control variable' 

If satisfied, leave blank and click 'REFINE'.

...

  What is survey analysis?

Non-standardized format 1

{  “variable_name”: "Urbanicity",

   “indicator”: "2010 Census Urban Type Code",

   “survey_question”: "What is your urbanicity?  
    Options: 1. Urban Area, 2. Urban Cluster, 3. Rural" }


Unified format

Non-standardized format 2

{  “variable_name”: "q96",

   “indicator”: "Indoor tanning",

   “survey_question”: "During the past 12 months, how many 
    times did you use an indoor, … , E. 20 to 39 times, F. 40 or  
    more times". }


Non-standardized format 3

{  “variable_name”: "prtclcdk ",

   “indicator”: "Which party feel closer to, Germany ",

   “survey_question”: "Which party feel closer to, Germany?    
    Value Category: 1 Socialdemokraterne - the Danish social  
    democrats, …, 88 Don't know*, 99 No answer* ". }


This is a general question, 
not a testable research hypothesis. 
 

Re-enter research hypothesis!

ERROR: INVALID INPUT

I would like to analyze 
whether differences also 
appear depending on the 
employment situation. 
Please add it to the 
existing analysis plan.

User Request

User Input
  When economic insecurity is high, 
  people seem to have lower life satisfaction.

User Input

Statistical Analysis Plan (Analysis Planner)

Instruction
Introductory session

- Demographic 
- Research Background 
- AI/LLM Familiarity

Pre-survey

Main Session
1 

(ESS 9)
2 

(ESS 10)
3 

(ESS 11)

BE GLE LAPS

SUS NASA-TLX TXAI Break Time (5 min.)

Follow-up Interview
Analytic approaches

Interaction with system

Perception of LLM analysis

Guardrailing Formulationa User Feedback & Refined VariablesConceptual Search Spacea

✓  REFINE

✓  REFINE

Descriptive Characteristics (Data Descriptor)

a Descriptive Characteristics (Data Descriptor)

Statistical Analysis Plan (Analysis Planner)

b

Analytical Decision Space User Feedback & Refined Analysis Planba

b

b

I would like to remove 
unnecessary control 
variables. Please remove 
the agea variable among 
the control variables.

User Request

• Current cigarette use (q32)
‣ Numeric, days smoked in past 30 days (0 to 30 days, 7-scale).

‣ 12,318 valid responses (9.9% missing).

‣ Highly right-skewed (skewness = 6.03) with most (94.1%)

‣ Mean = 1.16, median = 1.0, SD = 0.78.

‣ Kurtosis very high (38.0), indicating heavy tail/extreme values.

Variable Data Type Recoding Rationale & Steps

q32 Numeric
Yes (binary 

recode 
recommended)

Highly skewed; Recode to binary: 0 = 
no use (original=1), 1 = any use 

(original>1). This simplifies modeling 
and addresses zero-inflation.

Role Variable Data Type Recommended Model Notes

Dependent q32 Binary Survey-weighted Logistic 
Regression

0 = no use,  
1 = any use

a Descriptive Characteristics (Data Descriptor)

Statistical Analysis Plan (Analysis Planner)b

*ESS: European Social Survey



Participants

04. User Study 12

ID Gender Age Education
Research 

Experience 
(Years)

Round 1 
(ESS 9)

Round 2 
(ESS 10)

Round 3 
(ESS 11)

P1 Male 31 Master’s Student 3 BE GLE LAPS
P2 Female 33 PhD Candidate 8 BE GLE LAPS
P3 Male 53 PhD 25 BE LAPS GLE
P4 Female 32 PhD Student 4 BE LAPS GLE
P5 Male 29 PhD Student 4 GLE BE LAPS
P6 Female 25 PhD Student 2 GLE BE LAPS
P7 Female 40 PhD Student 6 GLE LAPS BE
P8 Female 33 PhD Candidate 4 GLE LAPS BE
P9 Female 51 PhD 20 LAPS BE GLE
P10 Female 27 PhD Student 3 LAPS BE GLE
P11 Female 33 PhD Candidate 12 LAPS GLE BE
P12 Female 31 PhD Candidate 6 LAPS GLE BE



“The biggest barrier in social science is the time it takes to learn statistical 
tools [...] and a tool like LAPS would let students or researchers try more 

kinds of studies and make research more accessible” (P7)

“I could revise and adjust variable selection and the analysis plan [...] and 
it always felt like the tool left the decision to me. I could use the suggested 
method as it was or combine multiple options, so it really felt like it was 
giving me choices” (P3)

System Usability Scale

Ensuring Researcher Agency and Analytical Stability

05. Results 13

LAPS as a collaborative tool that preserves the researcher’s control 
over key analytical decisions

LAPS raises the baseline of analysis quality



NASA-TLX

Reducing Cognitive Burden in the Analysis Workflow

05. Results 14

LAPS reduces the cost of exploratory analysis by making early 
analytical conditions visible

LAPS enables researchers to focus on conceptual 
decisions rather than tool management

“Social science research requires constant movement between theory 
and exploratory analysis. [...] LAPS helps reduce the cost of testing 
analytic ideas quickly, allowing me to check whether an analysis is feasible 
with the dataset before committing to a new method” (P11)

“LAPS automatically organizes everything I used to stitch together 
on my own, collecting the variables, setting up the models, and 

summarizing the logic behind each step. [...] It saved time, but more 
importantly, it freed up mental bandwidth because I didn't have to 

manage the process myself constantly” (P5)



TXAI

Trust in LAPS Results

05. Results 15

LAPS builds confidence by providing transparent, domain-bounded 
reasoning rather than black-box recommendations

“With general LLMs, I often felt anxious about hallucinated variables or 
arbitrary statistical choices. LAPS, however, clearly grounds its 
recommendations in the actual survey metadata, which made me trust its 
output” (P2)

“Because the system explicitly explains why it chose specific variables and 
statistical methods, I didn’t feel like I was blindly accepting an AI’s answer. 
It felt like a transparent collaboration” (P10)



Design Implications for Expert Workflows

06. Discussion 16

LAPS mitigates analysis quality 
variation, but novices may still 

overlook essential data 
verification steps 

Reconceptualize data processing 
as visible, traceable decisions and 
provide reflective cues to maintain 

data literacy

Supporting Early-Stage 
Researchers

LAPS sustains a coherent 
workflow, but researchers 

occasionally need an external 
theoretical context 

Integrate “on-demand evidence” 
features to link choices with 

literature without causing 
information overload

Integrating Knowledge 
Resources

AI explanations are helpful, but 
meaningful interpretations 

inherently vary across disciplinary 
traditions 

Introduce a cross-domain 
simulation agent to present 
diverse perspectives while 

preserving researcher agency

Interpretive Variability



Broader Impacts & Procedural Responsibility

06. Discussion 17

Strict LLM safety filters often 
block legitimate analyses of 
sensitive public survey items 

Balance model selection  
and safety policies to ensure 

analytic robustness  
for sensitive research topics

The Double Edge of Safety

Research reliability and procedural 
transparency fundamentally 
depend on the researcher's 

ethical commitment 

Automate audit trails and 
workflow logs to  

facilitate transparent,  
evidence-based reporting

Procedural Responsibility
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