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Data-driven narratives are increasingly 
prevalent across various media 
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Errors and faulty data reasoning can 

transform these narratives into 

misinformation
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Errors

Outdated 

data

Making it up/data validity

Misinterpretation

Lack context

Data-driven misinformation can occur because…
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Naeemul et al. (2017)

Automated Fact-checking

Schuster et al. (2021)

Wadden et al. (2021)

Tchechmedjiev et al. (2021)
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“The director of the movie ‘Oppenheimer’ 

also directed ‘Interstellar.’”

Fact-checking Data Claims

“The total gross of ‘Oppenheimer’ accounts 

for 20% of the worldwide box office gross of 

all films directed by Christopher Nolan.”

V.S.

Oppenheimer

Interstellar
Dunkirk

Christopher 

Nolan

                          
                     

Oppenheimer

Dunkirk

Interstellar

Gross Director

C. Nolan$957m
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• Jo et al. (2018). Verifying text summaries of relational data sets. 

• Jo et al. (2019). Aggchecker: A fact-checking system for text summaries of relational data sets.

• Karagiannis et al. (2020). Scrutinizer: A mixed-initiative approach to large-scale, data-driven claim verification. 

• Saeed, M., & Papotti, P. (2021). Fact-Checking Statistical Claims with Tables.

• Rezgui et al. (2021). Automatic verification of data summaries. 

• Wu et al (2014). iCheck : Computationally Combating “Lies, D—ned Lies, and Statistics” 

• Asudeh (2020). On Detecting Cherry-picked Trendlines 

Accuracy
Complexity

Communication

                        
                     

Improve the 

accuracy of 

detection and 

verification
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Research 
Questions

• RQ1: How do we enable out-of-the-box automated fact-checking 
for data claims?

• RQ2: How do we effectively represent and communicate data 
evidence?
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Guo et al. (2022) A Framework for Automated Fact-Checking

Framework for Automated Fact-checking 
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Backend NLP Pipeline Frontend Interface
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Backend NLP Pipeline
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“Prices tumbled 1.1% year-on-year, logging 
their first annual decline since June 2020 .”

“Prices tumbled 1.1% year-on-year.”

“logging their first annual decline since June 
2020 .”
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“Prices tumbled 1.1% year-on-year, logging 
their first annual decline since June 2020 .”
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“logging their first annual decline since June 
2020 .”

Coreference 

& Ellipsis

Resolution

Complete 

Data Facts

“(House) Prices tumbled 1.1% year-on-year,
(from 2023 to 2024).”

“logging their first annual (house price) decline 
since June 2020 .”

type1

type2

type3

Data Fact 

Specifications



1/4 2/4 3/4

1/2

2/31/3Turn on Guides to see the custom grid.

Mac: Control-option-command-G

Win: Alt-F9 (or Alt-Fn-F9 on some laptops)

Title

area

Footer

area

Content

area

Click to edit Master title style

▪ Click to edit Master text styles

▪ Second level

▪ Third level

▪ Fourth level

▪ Fifth level

Data Articles

Backend NLP Pipeline

Compound Claim

Classification &

Decomposition

Individual 

Data Facts

Data Claim 

Detection

Data Claims

{JSON}

{JSON}

{JSON}

21

“Prices tumbled 1.1% year-on-year, logging 
their first annual decline since June 2020 .”

Coreference 

& Ellipsis

Resolution

Complete 

Data Facts

type1

type2

type3

Data Fact 

Specifications

Data Fact 

Classification

Rank

Trend

Value

Classified 

Data Facts



1/4 2/4 3/4

1/2

2/31/3Turn on Guides to see the custom grid.

Mac: Control-option-command-G

Win: Alt-F9 (or Alt-Fn-F9 on some laptops)

Title

area

Footer

area

Content

area

Click to edit Master title style

▪ Click to edit Master text styles

▪ Second level

▪ Third level

▪ Fourth level

▪ Fifth level

Data Articles

Backend NLP Pipeline

Compound Claim

Classification &

Decomposition

Individual 

Data Facts

Data Claim 

Detection

Data Claims

Rank

Trend

Value

Data Fact 

Specifications

{JSON}

{JSON}

{JSON}

22

“Prices tumbled 1.1% year-on-year, logging 
their first annual decline since June 2020 .”

“Prices tumbled 1.1% year-on-year.”

“logging their first annual decline since June 
2020 .”

Coreference 

& Ellipsis

Resolution

Complete 

Data Facts

Fact Specification

Transformation

Data Fact 

Classification

Rank

Trend

Value

Classified 

Data Facts



1/4 2/4 3/4

1/2

2/31/3Turn on Guides to see the custom grid.

Mac: Control-option-command-G

Win: Alt-F9 (or Alt-Fn-F9 on some laptops)

Title

area

Footer

area

Content

area

Click to edit Master title style

▪ Click to edit Master text styles

▪ Second level

▪ Third level

▪ Fourth level

▪ Fifth level

Data Articles

Backend NLP Pipeline

Compound Claim

Classification &

Decomposition

Individual 

Data Facts

Data Claim 

Detection

Data Claims

Rank

Trend

Value

Data Fact 

Specifications

{JSON}

{JSON}

{JSON}

23

“Prices tumbled 1.1% year-on-year, logging 
their first annual decline since June 2020 .”

“Prices tumbled 1.1% year-on-year.”

“logging their first annual decline since June 
2020 .”

Coreference 

& Ellipsis

Resolution

Complete 

Data Facts

Fact Specification

Transformation

Data Fact 

Classification

Rank

Trend

Value

Classified 

Data Facts



1/4 2/4 3/4

1/2

2/31/3Turn on Guides to see the custom grid.

Mac: Control-option-command-G

Win: Alt-F9 (or Alt-Fn-F9 on some laptops)

Title

area

Footer

area

Content

area

Click to edit Master title style

▪ Click to edit Master text styles

▪ Second level

▪ Third level

▪ Fourth level

▪ Fifth level

Rank

Trend

Value

Data Fact 

Specifications

{JSON}

{JSON}

{JSON}

24

Veracity 

Determination 

& Presentation

Rank

Trend

Value

Data Evidence

Presentation

                         
                     

                    
                 

End User

Interaction

Data Evidence 

Retrieval

Data Evidence

Frontend Interface



1/4 2/4 3/4

1/2

2/31/3Turn on Guides to see the custom grid.

Mac: Control-option-command-G

Win: Alt-F9 (or Alt-Fn-F9 on some laptops)

Title

area

Footer

area

Content

area

Click to edit Master title style

▪ Click to edit Master text styles

▪ Second level

▪ Third level

▪ Fourth level

▪ Fifth level

25

Design Goals for Presenting Data Evidence
• DG1. Ensure alignment with the original data insights
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Design Goals for Presenting Data Evidence
• DG1. Ensure alignment with the original data insights
• DG2. Streamline viewers’ analysis of data evidence, facilitating 

quicker judgments
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Design Goals for Presenting Data Evidence
• DG1. Ensure alignment with the original data insights
• DG2. Streamline viewers’ analysis of data evidence, facilitating 

quicker judgments
• DG3. Bolster viewers’ confidence in their assessments
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Data Evidence Presentation Designs
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Design Goals for Presenting Data Evidence

Design Requirements for User Interaction
• DR1. Facilitate rapid reviewing and correction of erroneous claims
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Design Goals for Presenting Data Evidence

Design Requirements for User Interaction
• DR1. Facilitate rapid reviewing and correction of erroneous claims
• DR2. Enable user intervention for AI mistakes
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• DG1. Ensure alignment with the original data insights
• DG2. Streamline viewers’ analysis of data evidence, facilitating 

quicker judgments
• DG3. Bolster viewers’ confidence in their assessments
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Design Goals for Presenting Data Evidence

Design Requirements for User Interaction
• DR1. Facilitate rapid reviewing and correction of erroneous claims
• DR2. Enable user intervention for AI mistakes
• DR3. Support integration of additional reference data                         
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quicker judgments
• DG3. Bolster viewers’ confidence in their assessments
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Aletheia
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Evaluation I:
The performance of our core NLP steps
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Rank

Trend

Value

Classified 

Data Facts

Complete 
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Evaluation I:
Ground Truth Data Curation

"Stephen Curry ranks 3rd in 3P% among 
players who played the PG position and 
played more than 40 games."

Rank

{
"fact_type": "Rank",
"measure": "3P%",
"subspace": [

{
"attribute": "Pos",
"filter_operator": "=",
"filter_value": "PG"
},
{
"attribute": "G",
"filter_operator": ">",
"filter_value": 40
}

],
"identifier_value": "Stephen Curry",
"identifier_key": "Player",
"rank": 3
}
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Evaluation I:
The performance of Data Fact Classification
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Evaluation II:
The effectiveness of our data evidence representations

Confidence level

& Preference
Time spent Qualitative 

Feedback

Accuracy
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Evaluation II:
Results

Time spent
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Evaluation II:
Results

Confidence level

& Preference
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Evaluation II:
Results

Accuracy

Claim Type Overall Accuracy (%)

Overall 90.19 (𝜎 = 0.3)

Rank 100

Proportion 100

Difference 97.5

Categorization 95

Value (Mean) 97.5

Value (Median) 95

Value (Sum) 100

Trend 87.5

Extreme 100

Outlier (Univariate) 67.5

Outlier (Bivariate) 65

Association 78

Distribution 93.3
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Qualitative 

Feedback

• Visualizations inherently offer advantages when fact-checking data claims 

related to patterns or distributions across numerous data points. 

• Displaying data operation widgets accelerates assessment and boosts 

confidence. 

• Unit representations enhance confidence, even when not scrutinized. 

• Contextual information can be both reassuring and distracting in customized 

visualization 

Findings and Takeaways
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• Display data operations, especially the filters

• Make salient information more visually prominent

• Key information first, contextual information on demand

• Consider providing visual aids

Recommendations for 
Presenting Data Evidence
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Limitations

• Sole focus on fact-level assessment 

• Require manual selection of reference dataset 

• Lack of comprehensive optimization and evaluation of the LLM-based pipeline

 

• User study designs 



1/4 2/4 3/4

1/2

2/31/3Turn on Guides to see the custom grid.

Mac: Control-option-command-G

Win: Alt-F9 (or Alt-Fn-F9 on some laptops)

Title

area

Footer

area

Content

area

Click to edit Master title style

▪ Click to edit Master text styles

▪ Second level

▪ Third level

▪ Fourth level

▪ Fifth level

52

Future Work

• Assessing and Communicating Plausibility of Data Claims On the Reasoning Level

“The unemployment rate experienced a decrease between April 

2020 and March 2023, indicating a strong job market.” 
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Future Work

• Assessing and Communicating Plausibility of Data Claims On the Reasoning Level

• Fact-checking More Complex Data Claim 

• Claims that involve more complicated data operations

• Claims that include nuanced semantics

Bromley and Setlur (2023)
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