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• What is the visualization literacy of multimodal LLMs?
• Are models like GPT-4V actually any good at reading charts?

• This is a complicated question
• There are potentially many ways to measure vis literacy

But wait…
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Vis Literacy of GPT-4V: Our Approach
Visualization Literacy Assessment Test (VLAT)
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Vis Literacy of GPT-4V: Our Approach
Visualization Literacy Assessment Test (VLAT) Chart Question Answering
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Vis Literacy of GPT-4V: Our Approach
Visualization Literacy Assessment Test (VLAT)

Deceptive Visualization Design Choices

Chart Question Answering
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Vis Literacy of GPT-4V: Our Approach
Visualization Literacy Assessment Test (VLAT)

Deceptive Visualization Design Choices

Chart Question Answering

Title-Chart Misalignment
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• Visualization literacy assessment test for humans
• 12 data visualizations and 53 multiple-choice test items

VLAT
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What is the average internet 
speed in Japan?
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What is the average internet 
speed in Japan?

Correct: 
15mbps
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What is the average internet 
speed in Japan?

GPT-4V: 
14mbps
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How many countries have slower 
internet speed than Thailand?
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How many countries have slower 
internet speed than Thailand?
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How many countries have slower 
internet speed than Thailand?

GPT-4V: 7



• GPT-4V performs around the 16th percentile of humans,
and shows divergent performance on different tasks:

GPT-4V on the VLAT
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• Original work from CHI 2020

• Benchmark dataset
• 629 questions
• 47 charts (mostly bar & some line)

• We compare GPT-4V’s performance with underlying data vs. without
• Paper’s system (our baseline) has data extraction step before QA

Chart Question Answering (CQA)
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CQA Results

• GPT-4V with data performs very well
• Data extraction step from Baseline system

• GPT-4V without data performs
quite poorly
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CQA Results
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CQA Results

21



CQA Results

22



23



24



Challenge: Color
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• Based on work from CHI 2015
• Human-subjects study

• How effective are common 
vis distortions? 
• We study 6 distortions

Deceptive Vis Designs
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Rate 1 to 5:
How much better
is Silvatown?
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Rate 1 to 5:
How much better
is Silvatown?
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Rate 1 to 5:
How much better
is Silvatown?

GPT-4V: 5
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Is there anything
deceptive about
this visualization?

GPT-4V: Yes,
truncated axis
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• Based on work from CHI 2018 and 2019
• Human-subjects studies

• Varying degrees of
title misalignment
• 4 levels

Title-Chart Misalignment
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Is the title appropriate for the vis?
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Is the title appropriate for the vis?

GPT-4V: 
No, the line graph shows 
fluctuations in constant $
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Is the title appropriate for the vis?
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Is the title appropriate for the vis?

GPT-4V: 
No, not steady; periods 
of increase & fluctuation



Strengths
• Recognizing trends
• Finding extrema
• Making comparisons

• Some knowledge of vis design 
best-practices

• Nuanced assessments of titles

Recap: GPT-4V’s Visualization Literacy

Weaknesses
• Retrieving values (without data)
• Reading colors
• Hallucination

• Sometimes fooled by common 
deception techniques

• Focuses on nitpicky aspects of 
title wording
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• Future evaluations
• Why does GPT-4V behave like this? Hard to say
• Evaluating open-source models may be helpful

• Work for vis folks (sooner or later)
• Education aids & visualization design helpers
• Browser extensions for consuming charts online
• But: When will these models be “ready”?

Reflections: What Next?
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• Results reported in much more detail in paper
• All code, stimuli, & prompts released as supplement

• Sensitivity Analysis
• Prompt engineering & GPT’s extensive knowledge

• Of course, LLMs are a moving target
• Useful: GPT-4V “snapshot” & eval approach

• Thank you!

Final Thoughts

Supplemental material
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Thank you!
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