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“Show the relationship between budget and IMDB rating

for action and adventure movies that grossed over 100M”

IMDB 

Movies

Attributes Tasks

{

  “Production Budget”: {…} ,

  “IMDB Rating”: {…},

  “Genre”: {…},

  “Worldwide Gross”: {…},

}

{

  “Correlation”: [“Production Budget”,

    “IMDB Rating”],

  “Filter”: [“Genre” IN [“Action”, “Adventure”],

  “Worldwide Gross” > 100000000]

}
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NL4DV 
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LIDA 2023 chartGPT 2023 chat2vis 2023
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LIDA 2023 (Viz Generator Module)

You are a helpful assistant highly skilled in recommending a DIVERSE set of visualization code. Your input is an example 
visualization code,  a summary of a dataset and an example visualization goal that the user has already seen. Given this input, your 
task is to recommend additional visualizations that a user may be interested. Your recommendation may consider different types 
of valid data aggregations, chart types, clearer ways of displaying information and uses different variables from the data summary. 
THE CODE YOU GENERATE MUST BE CORRECT (follow the language syntax and syntax of the visualization grammar) AND FOLLOW 
VISUALIZATION BEST PRACTICES.

chat2vis 2023

Use a dataframe called df from <dataset>.csv with columns <insert columns here>. 
Label the x and y axes appropriately.
Add a title. Set the fig suptitle as empty.
Using Python version 3.9.12, create a script using the dataframe df to graph the following: 
<INSERT NL query here>
Use import pandas as pd, and import matplotlib.pyplot as plt in your code.
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Can we get the best of both worlds?



Utterance
Visualization 

Recommendation

Query

Processing

Attributes, 

Values, Tasks

Output JSON

NL4DV

Conversation Manager
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Query processor



Utterance Output JSON

NL4DV-LLM

Analytic Task and Design JSON
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Conversational Interaction

Instructions Based on Query Type

Response JSON

Data Subset

NL Queries

Prompt Components
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IMDb 

Movies

Query NL4DV NL4DV-LLM

Average production 
budget from 1996 to 
2009

I want to see trend of 
production budget by 
the release year



Evaluation Results on NLVCorpus 
(~700 queries)
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NL4DV NL4DV-LLM (on GPT-4)

Accuracy 64.05% 87.02%

Average Response Time 3 seconds 25 seconds

Expressivity Restricted to supporting 
queries that only follow certain 
syntactical structures

Handles a wide range of query 
forms and structures

Consistency Always provides reliable, 
deterministic output for 
supported query types

Sometimes hallucinates 
attributes or spuriously fails to 
provide output 



Get started with

pip install nl4dv

For documentation and examples, check out

nl4dv.github.io
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• Experiment and evaluate the prompt with different LLMs 

Gpt-4o has shown to be much faster and retain similar accuracies, and o1 could provide 

enhanced explainability capabilties. 

• Evaluate NL4DV-LLM against other LLM-based NL2VIS systems

Also utilize a larger scale dataset like VisEval to gain better understandings of accuracies 

against query and dataset complexity.

Going Forward

Improving the Usability of NL4DV-LLM
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