
ChatGPT Experiment: Cars Dataset

We experimented with ChatGPT and tested its ability to identify important attributes, attribute
pairs, and associate analytical tasks and visualizations with them. Our conclusions are reported
in the discussion section of our paper. Here we report our interaction with ChatGPT that
supports our conclusions.

Author: Here are the attributes in a dataset of various cars: Model, Horsepower, Cylinders,
Displacement, Acceleration, MPG, Weight, Year, and Origin. If you were an analyst which of
these attributes would you consider to be the most important for visual analysis?

ChatGPT:When considering visual analysis of a dataset involving cars, the choice of attributes
depends on the specific goals of the analysis. However, generally, the following attributes are
often considered the most important:

1. MPG (Miles Per Gallon): This is a crucial measure of a car's fuel efficiency and is often
a key factor in understanding a car's performance and environmental impact.

2. Horsepower: This attribute is essential for understanding a car's power and
performance.

3. Weight: The weight of the car can significantly influence its fuel efficiency, acceleration,
and overall performance.

4. Displacement: This measures the engine size, which can be correlated with horsepower
and fuel efficiency.

5. Cylinders: The number of cylinders can impact the car's power, fuel efficiency, and
engine characteristics.

6. Year: Analyzing cars by their manufacturing year can reveal trends over time, such as
improvements in technology, changes in fuel efficiency standards, or shifts in consumer
preferences.

For a comprehensive visual analysis, you might consider the following combinations and
visualizations:

● Scatter Plots: To examine relationships between two continuous variables, e.g.,
Horsepower vs. MPG, Weight vs. MPG, etc.

● Histograms: To understand the distribution of a single variable, e.g., distribution of
MPG, Horsepower, Weight, etc.

● Box Plots: To compare distributions across different groups, e.g., MPG across different
numbers of Cylinders.

● Line Charts: To show trends over time, e.g., changes in average MPG or Horsepower
by Year.

● Bar Charts: To compare categorical variables, e.g., the number of cars from different
Origins.



Thus, focusing on MPG, Horsepower,Weight, Displacement, Cylinders, and Year will
provide a robust foundation for visual analysis of car performance, efficiency, and trends over
time.

Author: Of all the attributes which attributes would you pair together to analyze their
relationships? Please return a list of attribute pairs in decreasing order of importance i.e. with
the most important first and the least important last

ChatGPT: Pairing attributes to analyze their relationships can reveal insights into car
performance, efficiency, and trends. Here's a list of attribute pairs in decreasing order of
importance:

1. MPG and Horsepower: Examining the trade-off between fuel efficiency and power.
2. MPG and Weight: Analyzing how the weight of a car impacts its fuel efficiency.
3. Horsepower and Weight: Understanding how a car's weight influences its power

output.
4. MPG and Displacement: Investigating the relationship between engine size and fuel

efficiency.
5. Horsepower and Displacement: Exploring how engine size affects power.
6. MPG and Cylinders: Analyzing how the number of cylinders influences fuel efficiency.
7. Horsepower and Cylinders: Looking at how the number of cylinders impacts power.
8. Weight and Displacement: Understanding the correlation between a car's weight and

engine size.
9. Weight and Cylinders: Analyzing the relationship between weight and the number of

cylinders.
10.MPG and Year: Examining trends in fuel efficiency over time.
11. Horsepower and Year: Investigating how car power has changed over the years.
12.Weight and Year: Looking at trends in car weight over time.
13. Displacement and Year: Understanding how engine sizes have evolved over the years.
14. Cylinders and Year: Analyzing the trends in the number of cylinders over time.
15.MPG and Origin: Comparing fuel efficiency across different regions.
16. Horsepower and Origin: Comparing car power across different regions.
17.Weight and Origin: Looking at the weight differences of cars from various regions.
18. Displacement and Origin: Analyzing engine size differences across regions.
19. Cylinders and Origin: Comparing the number of cylinders in cars from different regions.
20. Acceleration and Weight: Exploring how weight affects a car's acceleration.
21. Acceleration and Horsepower: Understanding the impact of horsepower on

acceleration.
22. Acceleration and Displacement: Investigating the relationship between engine size

and acceleration.
23. Acceleration and Cylinders: Analyzing how the number of cylinders affects

acceleration.
24. Acceleration and MPG: Examining how fuel efficiency influences acceleration.



These pairings, starting with those involving MPG, Horsepower, and Weight, are prioritized
based on their potential to provide significant insights into car performance and efficiency.

Author: For each pair above, which visualization would you use?

ChatGPT: For each pair of attributes, the choice of visualization depends on the nature of the
data and the insights we aim to gain. Here's a list of recommended visualizations for each
attribute pair:

1. MPG and Horsepower: Scatter Plot
2. MPG and Weight: Scatter Plot
3. Horsepower and Weight: Scatter Plot
4. MPG and Displacement: Scatter Plot
5. Horsepower and Displacement: Scatter Plot
6. MPG and Cylinders: Box Plot or Scatter Plot with Jitter
7. Horsepower and Cylinders: Box Plot or Scatter Plot with Jitter
8. Weight and Displacement: Scatter Plot
9. Weight and Cylinders: Box Plot or Scatter Plot with Jitter
10.MPG and Year: Line Chart or Scatter Plot
11. Horsepower and Year: Line Chart or Scatter Plot
12.Weight and Year: Line Chart or Scatter Plot
13. Displacement and Year: Line Chart or Scatter Plot
14. Cylinders and Year: Line Chart or Bar Chart
15.MPG and Origin: Box Plot or Violin Plot
16. Horsepower and Origin: Box Plot or Violin Plot
17.Weight and Origin: Box Plot or Violin Plot
18. Displacement and Origin: Box Plot or Violin Plot
19. Cylinders and Origin: Bar Chart or Box Plot
20. Acceleration and Weight: Scatter Plot
21. Acceleration and Horsepower: Scatter Plot
22. Acceleration and Displacement: Scatter Plot
23. Acceleration and Cylinders: Box Plot or Scatter Plot with Jitter
24. Acceleration and MPG: Scatter Plot

Visualizations Explained:

● Scatter Plot: Ideal for showing relationships between two continuous variables, such as
MPG and Horsepower.

● Box Plot: Useful for comparing distributions of a continuous variable across different
categories, like MPG across different numbers of Cylinders.

● Line Chart: Best for visualizing trends over time, such as how MPG or Horsepower
changes by Year.



● Violin Plot: Similar to a Box Plot but also shows the kernel density estimation, giving
more insight into the distribution.

● Bar Chart: Suitable for comparing categorical data, like the average number of Cylinders
by Year.

These visualizations will help highlight relationships, distributions, and trends within the dataset,
making it easier to derive meaningful insights.

Author: Here are 10 analytical tasks: Find Anomalies, Find Clusters, Find Correlation,
Characterize Distribution, 201Determine Range, Find Extremum, Order, Filter, Compute Derived
Value, and Retrieve Value. When analyzing all the attributes in the dataset, which tasks would
you associate with an attribute or pair of attributes? Please return a list in decreasing order of
importance.

ChatGPT:When analyzing a car dataset with attributes such as Model, Horsepower, Cylinders,
Displacement, Acceleration, MPG, Weight, Year, and Origin, different analytical tasks can be
associated with various attributes or pairs of attributes. Here is a list of the analytical tasks in
decreasing order of importance, along with the corresponding attributes:

1. Find Correlation
○ Attribute Pairs:

■ MPG and Horsepower
■ MPG and Weight
■ Horsepower and Weight
■ MPG and Displacement
■ Horsepower and Displacement
■ Acceleration and Weight
■ Acceleration and Horsepower

○ Task: This is crucial for understanding how different attributes affect each other,
particularly in performance and efficiency analysis.

2. Characterize Distribution
○ Attributes:

■ MPG
■ Horsepower
■ Weight
■ Displacement
■ Acceleration

○ Task: Knowing the distribution helps in understanding the central tendency,
spread, and shape of the data, which is essential for statistical analysis.

3. Find Clusters
○ Attribute Pairs:

■ MPG and Horsepower
■ MPG and Weight



■ Horsepower and Weight
■ MPG and Displacement

○ Task: Clustering can reveal natural groupings in the data, such as identifying
different types of cars based on performance and efficiency.

4. Find Anomalies
○ Attributes:

■ MPG
■ Horsepower
■ Weight
■ Displacement

○ Task: Detecting outliers is important for quality control and identifying unusual or
interesting cases that may need further investigation.

5. Determine Range
○ Attributes:

■ MPG
■ Horsepower
■ Weight
■ Displacement
■ Acceleration

○ Task: Understanding the range of values helps in setting realistic expectations
and understanding the limits of the dataset.

6. Find Extremum
○ Attributes:

■ MPG
■ Horsepower
■ Weight
■ Displacement

○ Task: Identifying the minimum and maximum values is crucial for understanding
the extremes in the dataset.

7. Order
○ Attributes:

■ Year (to see trends over time)
■ MPG
■ Horsepower
■ Weight

○ Task: Ordering data helps in visualizing trends and making comparisons, such as
the best and worst performing cars.

8. Compute Derived Value
○ Attributes:

■ Derived values such as Power-to-Weight Ratio (Horsepower/Weight)
■ Efficiency Index (MPG/Weight)

○ Task: Creating new metrics can provide additional insights into the data.
9. Filter

○ Attributes:



■ Origin (to analyze cars by region)
■ Year (to focus on specific time periods)
■ Cylinders (to analyze cars with specific engine configurations)

○ Task: Filtering allows for focusing on specific subsets of the data, making the
analysis more manageable and targeted.

10. Retrieve Value
○ Attributes:

■ Model (to get specific details about individual cars)
○ Task: Retrieving specific values is essential for detailed inspection and reporting.

These tasks, ordered by their importance, highlight how each can be applied to the given
dataset to extract meaningful insights and conduct thorough analysis.

Author: Please assign visualizations for each item in the list

ChatGPT: Here are visualizations assigned to each analytical task when analyzing the car
dataset, with the tasks listed in decreasing order of importance:

1. Find Correlation
○ Visualization: Scatter Plot, Correlation Matrix

■ Attribute Pairs: MPG and Horsepower, MPG and Weight, Horsepower
and Weight, MPG and Displacement, Horsepower and Displacement,
Acceleration and Weight, Acceleration and Horsepower

○ Purpose: To visually inspect the relationship between pairs of attributes and
calculate correlation coefficients.

2. Characterize Distribution
○ Visualization: Histogram, Box Plot, Violin Plot

■ Attributes: MPG, Horsepower, Weight, Displacement, Acceleration
○ Purpose: To understand the shape, spread, and central tendency of the data for

each attribute.
3. Find Clusters

○ Visualization: Scatter Plot (with color-coding for clusters), Cluster Heatmap,
PCA Plot

■ Attribute Pairs: MPG and Horsepower, MPG and Weight, Horsepower
and Weight, MPG and Displacement

○ Purpose: To identify and visualize natural groupings within the data.
4. Find Anomalies

○ Visualization: Box Plot, Scatter Plot with Outliers Highlighted
■ Attributes: MPG, Horsepower, Weight, Displacement

○ Purpose: To detect and visualize outliers and anomalies in the data.
5. Determine Range

○ Visualization: Box Plot, Range Chart



■ Attributes: MPG, Horsepower, Weight, Displacement, Acceleration
○ Purpose: To visualize the minimum, maximum, and spread of the data for each

attribute.
6. Find Extremum

○ Visualization: Bar Chart, Highlighted Scatter Plot
■ Attributes: MPG, Horsepower, Weight, Displacement

○ Purpose: To identify and highlight the extreme values (minimum and maximum)
in the dataset.

7. Order
○ Visualization: Line Chart, Ordered Bar Chart

■ Attributes: Year (for trends over time), MPG, Horsepower, Weight
○ Purpose: To visualize data in a specific order to observe trends and

comparisons.
8. Compute Derived Value

○ Visualization: Derived Metric Scatter Plot, Line Chart
■ Attributes: Power-to-Weight Ratio (Horsepower/Weight), Efficiency Index

(MPG/Weight)
○ Purpose: To visualize new metrics derived from existing attributes.

9. Filter
○ Visualization: Filtered Scatter Plot, Filtered Bar Chart

■ Attributes: Origin (to analyze cars by region), Year (to focus on specific
time periods), Cylinders (to analyze cars with specific engine
configurations)

○ Purpose: To focus on specific subsets of the data for targeted analysis.
10. Retrieve Value

○ Visualization: Data Table, Detailed Information View
■ Attributes: Model (to get specific details about individual cars)

○ Purpose: To display specific values and detailed information for individual
records.

Visualizations Explained:

● Scatter Plot: Ideal for examining relationships and correlations between two continuous
variables.

● Correlation Matrix: A heatmap showing the correlation coefficients between multiple
pairs of attributes.

● Histogram: Useful for understanding the distribution of a single continuous variable.
● Box Plot: Highlights the spread and identifies outliers in the data.
● Violin Plot: Similar to a box plot but also shows the kernel density estimation of the

data.
● Cluster Heatmap: Visualizes clusters in the data, often using hierarchical clustering.
● PCA Plot: Principal Component Analysis plot, useful for visualizing clusters in

high-dimensional data.
● Range Chart: Shows the range of values, emphasizing the minimum and maximum.



● Bar Chart: Effective for comparing categorical data or highlighting extremes.
● Line Chart: Excellent for visualizing trends over time.
● Derived Metric Scatter Plot: Plots new metrics derived from existing attributes.
● Filtered Scatter Plot: Focuses on specific subsets of the data based on filter criteria.
● Data Table: Displays detailed information for specific records.

These visualizations, paired with their respective analytical tasks, provide a comprehensive
toolkit for analyzing the car dataset.

Author: Can you create a list of visualizations and attributes or attribute pairs that cover all the
tasks above?

ChatGPT: Sure! Here is a consolidated list of visualizations with their associated attributes or
attribute pairs, designed to cover all the analytical tasks mentioned:

1. Scatter Plot
○ Attributes/Pairs:

■ MPG and Horsepower
■ MPG and Weight
■ Horsepower and Weight
■ MPG and Displacement
■ Horsepower and Displacement
■ Acceleration and Weight
■ Acceleration and Horsepower

○ Tasks: Find Correlation, Find Clusters, Find Anomalies, Order, Compute Derived
Value

2. Correlation Matrix
○ Attributes:

■ MPG, Horsepower, Weight, Displacement, Acceleration, Cylinders
○ Tasks: Find Correlation

3. Histogram
○ Attributes:

■ MPG, Horsepower, Weight, Displacement, Acceleration
○ Tasks: Characterize Distribution

4. Box Plot
○ Attributes:

■ MPG, Horsepower, Weight, Displacement, Acceleration
■ MPG and Cylinders
■ Horsepower and Cylinders

○ Tasks: Characterize Distribution, Find Anomalies, Determine Range, Find
Extremum

5. Violin Plot
○ Attributes:



■ MPG, Horsepower, Weight, Displacement
■ MPG and Origin
■ Horsepower and Origin
■ Weight and Origin
■ Displacement and Origin

○ Tasks: Characterize Distribution
6. Cluster Heatmap

○ Attributes:
■ MPG, Horsepower, Weight, Displacement

○ Tasks: Find Clusters
7. PCA Plot

○ Attributes:
■ MPG, Horsepower, Weight, Displacement, Acceleration, Cylinders

○ Tasks: Find Clusters
8. Range Chart

○ Attributes:
■ MPG, Horsepower, Weight, Displacement, Acceleration

○ Tasks: Determine Range
9. Bar Chart

○ Attributes:
■ MPG, Horsepower, Weight, Displacement, Cylinders, Year

○ Tasks: Find Extremum, Order
10. Line Chart

○ Attributes:
■ MPG and Year
■ Horsepower and Year
■ Weight and Year
■ Displacement and Year
■ Cylinders and Year

○ Tasks: Order, Compute Derived Value
11. Derived Metric Scatter Plot

○ Attributes:
■ Power-to-Weight Ratio (Horsepower/Weight)
■ Efficiency Index (MPG/Weight)

○ Tasks: Compute Derived Value
12. Filtered Scatter Plot

○ Attributes:
■ MPG, Horsepower, Weight, Displacement, Acceleration

○ Tasks: Filter
13. Filtered Bar Chart

○ Attributes:
■ Origin, Year, Cylinders

○ Tasks: Filter
14. Data Table



○ Attributes:
■ Model (to retrieve specific details about individual cars)

○ Tasks: Retrieve Value

By using these visualizations, you can effectively cover all the analytical tasks, gaining
comprehensive insights into the car dataset.

Author: Assume you have a dashboard that can hold at most 8 visual charts, which would you
include

ChatGPT: To create a comprehensive dashboard with a maximum of 8 visual charts, we need to
select the most informative and diverse visualizations that cover the key analytical tasks
effectively. Here’s a selection of 8 charts that provide a balanced overview of the car dataset:

1. Scatter Plot of MPG vs. Horsepower
○ Tasks Covered: Find Correlation, Find Clusters, Find Anomalies
○ Purpose: To examine the relationship between fuel efficiency and power, identify

clusters of similar cars, and spot any outliers.
2. Box Plot of MPG by Cylinders

○ Tasks Covered: Characterize Distribution, Determine Range, Find Extremum
○ Purpose: To compare the distribution of fuel efficiency across different engine

configurations (number of cylinders).
3. Correlation Matrix

○ Tasks Covered: Find Correlation
○ Purpose: To provide a comprehensive view of correlations between multiple

pairs of attributes.
4. Histogram of Weight

○ Tasks Covered: Characterize Distribution
○ Purpose: To understand the distribution and spread of car weights in the dataset.

5. Line Chart of Average MPG Over Years
○ Tasks Covered: Order, Determine Range
○ Purpose: To visualize trends in fuel efficiency over time, showing how MPG has

evolved.
6. Scatter Plot of Weight vs. Horsepower

○ Tasks Covered: Find Correlation, Find Clusters
○ Purpose: To analyze the relationship between car weight and power, and identify

clusters.
7. Bar Chart of Average Horsepower by Origin

○ Tasks Covered: Find Extremum, Filter
○ Purpose: To compare the average horsepower of cars from different regions.

8. Data Table for Retrieving Specific Car Details
○ Tasks Covered: Retrieve Value
○ Purpose: To allow users to look up detailed information for specific car models.



Visualizations Selected:

1. Scatter Plot of MPG vs. Horsepower
○ Tasks: Find Correlation, Find Clusters, Find Anomalies

2. Box Plot of MPG by Cylinders
○ Tasks: Characterize Distribution, Determine Range, Find Extremum

3. Correlation Matrix
○ Tasks: Find Correlation

4. Histogram of Weight
○ Tasks: Characterize Distribution

5. Line Chart of Average MPG Over Years
○ Tasks: Order, Determine Range

6. Scatter Plot of Weight vs. Horsepower
○ Tasks: Find Correlation, Find Clusters

7. Bar Chart of Average Horsepower by Origin
○ Tasks: Find Extremum, Filter

8. Data Table for Retrieving Specific Car Details
○ Tasks: Retrieve Value

These charts will provide a well-rounded analysis of the car dataset, covering key aspects such
as relationships, distributions, trends, and specific details.


