[bookmark: _heading=h.f2ojw6p0am3q]A Quick Guide for Using “Data Analysis” in ChatGPT 4
Guide written by Dan Alexander, Jing Liu & Ken Reid


Overview
Data visualization and exploration
Example 1: Simple file uploading.
Example 2: Conduct simple analyses
Example 3: Conduct and plot specific analysis
Example 4: Request suggestions for analysis.
Example 5. Import a spreadsheet for viewing and editing.
Example 6. Direct ChatGPT to create specific plots
Data Cleaning and Preprocessing
Example 1: Handling missing values
Example 2: Removing rows with missing data
Example 3: Detecting and Addressing Outliers
Example 4: Data consistency
Advanced Statistical Analysis
Example 1: Deciding on statistical techniques
Example 2: Interpreting Results
Example 3: Multiple Regression Analysis
Example 4: Time Series Forecasting
Additional Resources


[bookmark: _heading=h.in9vi749i8co]Overview

This short guide contains the basics of using the “Data Analysis” feature in ChatGPT 4o to organize your data, perform statistical analyses, and visualize results. It covers data cleaning, exploratory data analysis, statistical testing, and data visualization.

What is ChatGPT 4's Data Analysis feature?
The Data Analysis feature in ChatGPT 4o allows researchers to analyze data directly within the chat interface through simple conversational prompts, without requiring programming knowledge.

Key benefits for researchers:
· Quick exploratory data analysis
· Automated statistical testing suggestions
· Easy data visualization
· Assistance with data cleaning and preprocessing

Access: You do not need the ChatGPT Plus plan in order to use this feature. 

[bookmark: _heading=h.2et92p0]Data visualization and exploration
“Data Analysis” can generate summary statistics and visualize data and even recommend data visualization. 

1. Upload your dataset using the file attachment function in “Data Analysis”. 
2. Tell “Data Analysis” what you would like it to do. For example:
· “Please clean up the data, remove duplicates, highlight missing values, and so on. And please tell me what you have done after you finish.”
· “Please provide summary statistics of the dataset, including mean, median, range, and others.”
· “Please plot the data as a histogram.”
3. Tell “Data Analysis” to recommend statistical tests or visualizations for you. For example:
· “Please plot the data in two ways and explain to me why you choose these two ways.”
· “What statistical analyses do you recommend if I want to understand the effect of online bullying on students’ academic performance?”

[bookmark: _heading=h.wh1tsp20klkd]Example 1: Simple file uploading.
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[bookmark: _heading=h.tew4t9xl26yy]Example 2: Conduct simple analyses
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[bookmark: _heading=h.1dmp461zbbij]Example 3: Conduct and plot specific analysis
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[bookmark: _heading=h.yk6rur888qlx]
[bookmark: _heading=h.l5d3btapk2v8]Example 4: Request suggestions for analysis.
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[bookmark: _heading=h.ltbattw8hbo]Example 5. Import a spreadsheet for viewing and editing. 
This can be done through connecting to a Google Drive sheet, uploading an xlsx or CSV file, or copy pasting data directly into the prompt window.
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You can then view, and ask ChatGPT to modify data in the sheet, or do other calculations from the data present:
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[bookmark: _heading=h.e86piosmmoun]Example 6. Direct ChatGPT to create specific plots

The plots are interactive, and provide additional details on mouseover, or you can request static plots that can be downloaded as images. You can also customize the plots, e.g. by color. 
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[bookmark: _heading=h.3fjfwjytmc4h]Data Cleaning and Preprocessing
ChatGPT 4's Data Analysis feature can assist with various data cleaning and preprocessing tasks. Here are some example prompts:

[bookmark: _heading=h.3i8viqi9omkn]Example 1: Handling missing values
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[bookmark: _heading=h.capoea2kfm12]Example 2: Removing rows with missing data
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[bookmark: _heading=h.bcs95jqkkbog]Example 3: Detecting and Addressing Outliers
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[bookmark: _heading=h.lzcumu6gsubj]Example 4: Data consistency
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[bookmark: _heading=h.t7zg9l9pl436]Advanced Statistical Analysis
ChatGPT 4 can perform or recommend a wide range of statistical analyses. Some examples include:

[bookmark: _heading=h.c3v7fdtmq6kq]Example 1: Deciding on statistical techniques
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[bookmark: _heading=h.yusorqdppd39]Example 2: Interpreting Results
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[bookmark: _heading=h.zd8kzmf82cte]Example 3: Multiple Regression Analysis
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[bookmark: _heading=h.fd3uo373c8yu]Example 4: Time Series Forecasting
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[bookmark: _heading=h.9xap13taf9pf]Additional Resources
· For a tutorial on using GenAI for programming in research, see the tutorial “Code Smarter, Not Harder: Harnessing Generative AI for Research Programming Efficiency”.
· See our resource hub for examples of generative AI used in research and more resources. 
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® You

Please give me a very consise summary analysis on the first 10 prime numbers

>.) Data Analysis
The first10 prime numbers are 2,3, 5,7, 1, 13,17, 19, 23, and 29. Here's a concise analysis:

1. Count: 10 primes.
2. Range: From 210 29.

3. Mean: The average value of these primes.

4. Median: The middle value when the primes are listed in order.
5. Mode: The most frequently occurring prime number in this set.

6. Standard Deviation: Measures the amount of variation or dispersion among the primes.
1will calculate the mean, median, mode, and standard deviation for these numbers.
Here's the analysis of the first 10 prime numbers:

1. Mean (Average): 129
2. Median: 120
3. Mode: 2 (Note: In this set, each number is unique, but the mode function returns the smallest
value by default)
4. Standard Deviation: 902 (This indicates a relatively high spread in the values of these primes.)
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@ You

Perform K-means clustering on the Iris dataset and visualize the clusters with a scatter piot using
petal dimensions. Print out relevant analysis resuits.Be concise.

Data Analysis
To perform K-means lustering on the Iris dataset and visualize the clusters using petal
dimensions, il follow these steps:

Loadthe s dataset.
Apply K-means clustering using the petal length and petal width features.

Visualize the resulting clustersina scatter plot
Provide a concise analysis of the resuits.

-~

Let's start by loading the data and applying K-means clustering

K-Means Clustering of Iris Dataset (Petal Dimensions)
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10.

You

UMBS weather 198002022 sy
Spreadsheet

Based on the Data I've uploaded what kind of analysis should | conduct on it? Please be very
concise

Data Analysis.
Based on the dataset you've uploaded, which contains weather data from 1980 to 2022, here are
‘some concise recommendations for analysis:

‘Trend Analysis: Analyze long-term trends in temperature (max, min, current), precipitation,
‘snowfall, and snow on the ground. Look for pattems or changes over the decades.

‘Seasonal Analysis: Investigate seasonal variations in weather parameters. Compare different
months or seasons to see how weather conditions vary throughout the year.

Temperature Extremes: identify the hottest and coldest days, and see how these extremes have
changed over the years.

Precipitation and Snowfall Analysis: Examine trends in precipitation and snowfall. Look for any
correlations between precipitation and temperature.

Data Quality Assessment: Assess the quality of the data by exami
different measurements, like temperature and precipitation.
Event Analysis: Use the 'Notes' column to correlate specific weather events or conditions with the
data.

g the flags associated with

Correlation Analysis: Explore correlations between different variables, ike temperature and
‘snowfall, to understand their relationships.

‘Statistical Summary: Provide a statistical summary (mean, median, standard deviation, etc) for
‘each weather parameter to understand their distribution.

Missing Data Analysis: Analyze the pattern of missing data, if any, and its potential impact on the
analysis

Climate Change Indicators: Investigate any indicators of climate change, such as increasing
‘temperatures or changing precipitation patterns over the years. |

00@O
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Coffee v1.2 - Ratings.csv
Spreadsheet

O  Please show me the data in this sheetl
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® Coffee Ratings £2 B

Brand Blend Origin Strength

1 Count

Organic House

2 David Lynch Roast Mexico 40
3 The Love Of Coffee .Sr:;zna;ri::a Tanzania 3.0
4 Death Wish Odinforce Blend Indonesia 11.0
5  Footprint Kaffa Forest Organic  Ethiopia 3.0

| have displayed the data from the uploaded sheet “Coffee Ratings." You can explore the data
directly through the provided interface. If you need any specific analysis or have questions about the

data, feel free to ask! [-)
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Coffee Ratings
Brand

1 Count

2 David Lynch

3 The Love Of Coffee

4 Death Wish

5  Footprint

6  Trung Nguyen
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What is the most common country
of origin of coffee in this data?

The most common country of origin for coffee in
this data is Colombia. If you need more detailed

analysis or insights, feel free to ask! (-)
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6

Create a pie chart showing
frequency of country of origin of

coffee

ih Frequency Of Countr...

Here is the pie chart showing the frequency of
the country of origin of coffee. If you have any
other requests or need further analysis, just let

me know! [>-)
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G Here's the DataFrame you provided:

Name Age City Salary
Alice 240 New York 70000.0
Bob NaN Los Angeles 80000.0
Charlie 220 NaN 50000.0
David 25.0 Chicago NaN
Eve NaN Houston 90000.0

Please let me know the analysis you want to conduct. (-]

Identify columns with missing values and summarize the extent of
missing data.

G Here's the summary of missing data in each column:

* Name: 0 missing values
® Age: 2 missing values
e City: 1 missing value

o Salary: 1 missing value (-]
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6

Cleaned DataFrame

Name

Alice

Please remove these missing values from the dataset.

< 272

EA
Age City
240 New York
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Using Python, detect and address outliers and tell me very briefly how
you address the outliers and your rationale.

< 22

Outliers Detected And Addressed Dataset EA
D Name Age Salary :
5 5 lom White B 85000.0
6 6 Lisa Green 27 65000.0
7 7 Gary Black 40 90000.0
8 8 Emma Grey 32 75000.0
9 9 Alan Red 29 118500.0
10 10 Nora Pink 26 58000.0
« > :

e Detection: Used the IQR method to identify outliers.
® Addressing: Capped outliers at the upper bound of the salary range.

* Rationale: Capping preserves data integrity while mitigating the impact of extreme values. [>-)
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python Always show details (@) (P Copy code

import pandas as pd

import numpy as np

# Creating the dataset
data = {
"p": [1, 2, 3, 4, 5, 6, 7, 8, 9, 18],
"Name": ["John Doe", "Jane Smith", "Jim Brown", "Anna Blue", "Tom White", "Lisa Green"
"Age": [25, 30, 22, 28, 35, 27, 48, 32, 29, 26],
"Salary": [55080, 60000, 45008, 70000, 85000, 65000, 90000, 75000, 4000000, 58008],

"Department”: ["Engineering", "Marketing", “"Sales", "HR", "IT", "Finance", "Operations

df = pd.DataFrame(data)

# Detecting outliers using the IQR method
Q1 = df['salary’].quantile(©.25)

Q3 = df['salary’].quantile(©.75)

IQR = Q3 - Q1

lower_bound = Q1 - 1.5 * IQR

upper_bound = Q3 + 1.5 * IQR

outliers = df[(df['Salary’'] < lower_bound) | (df['Salary’'] > upper_bound)]

# Addressing outliers by capping
df['Salary’] = np.where(df['Salary’'] > upper_bound, upper_bound, df['Salary’'])

import ace_tools as tools; tools.display_dataframe_to_user(name="Outliers Detected and Adc

v

df, outliers
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Result
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Name Age

John Doe 25
Jane Smith 3@
Jim Brown 22
Anna Blue 28
Tom White 35
Lisa Green 27
Gary Black 4@
Emma Grey 32
Alan Red 29
Nora Pink 26

Name Age

Salary
55600.0
60000.0
45000.0
70000.0
85000.0
65000.0
90000.0
75000.0

118500.0
58000.0

Alan Red 29 4000000

Department
Engineering
Marketing
Sales

HR

IT

Finance
Operations
Legal

R&D

Admin,

Salary Department
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Print the dataset then identify any potential data quality issues in the

dataset
Here is the dataset:
Name Gender City Department
Alice Female New York HR
Bob Male Los Angeles Finance
Charlie Female New York T
David Male Chicago HR
Eve Femle Houston Marketing
Frank Mle Houston Finance
Grace Female Chicago T
Helen Male Boston Marketing

Potential Data Quality Issues:
1. Gender Column:

® Incorrect entries: ‘Femle’ and ‘Mle’ should be ‘Female’ and ‘Male’, respectively.
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| have this research question: How does the level of physical activity
(variable A) influence the mental well-being (variable B) of adults aged
18-65?

Based on my research question about the relationship between
variable A and variable B, what statistical analyses would you
recommend? Please explain why these would be appropriate

® Correlation Analysis: To determine the strength and direction of the relationship between

physical activity and mental well-being.

® Regression Analysis: To assess how changes in physical activity predict changes in mental well-

being.

* ANOVA (Analysis of Variance): If physical activity levels are categorized (e.g., low, medium,

high), to compare mental well-being across different activity levels.

e T-tests: To compare the mean mental well-being scores between two groups (e.g., active vs.

inactive).

These analyses help identify relationships, predict outcomes, and compare group differences.

g P
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I've conducted a multiple regression analysis. The R-squared value is
0.65, and variable X has a p-value of 0.02. Can you explain what these
results mean in the context of my study?

6

® R-squared value (0.65): Indicates that 65% of the variance in mental well-being (dependent
variable) can be explained by the level of physical activity and other variables included in your
multiple regression model. This suggests a strong relationship between the predictors and the

outcome.

e P-value for variable X (0.02): Since the p-value is less than 0.05, it means that variable X
(physical activity) is statistically significant. This implies that physical activity has a significant

effect on mental well-being, and the likelihood that this result is due to chance is very low.

In summary, your results indicate a strong and significant relationship between physical activity and

mental well-being.
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1% Conduct a multiple regression analysis in python to predict sales
based on advertising spend, product price, and customer satisfaction
scores. Provide a summary of the results and interpret the coefficients.

< 272

G Summary of Results:

® R-squared: 1.000

® Coefficients:
® Advertising Spend: 10.000 (p < 0.001)

® Product Price: 1.776e-14 (p = 0.854)

® Customer Satisfaction: 3.908e-14 (p = 0.826)
Interpretation:

® Advertising Spend: For each unit increase in advertising spend, sales increase by 10 units

(statistically significant).

® Product Price & Customer Satisfaction: No significant impact on sales. [-)
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Perform a time series analysis on the monthly sales data in Python.
Identify any seasonal patterns, trend components, and forecast sales
for the next 6 months using an appropriate model (e.g., ARIMA or
exponential smoothing).

Matplotlib Chart Lo

Summary of Results:

e Trend: Shows an increasing pattern over time.
e Seasonality: Exhibits regular seasonal fluctuations.

e Residual: Contains random noise after removing trend and seasonality.
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® You
4PartPotassium Calibration Spectra L.
Spreadisheet

>) Data Analysis
Itlooks like you've uploaded an Excel file named
“4PartPotassium_Calibration_Spectra_InTriplicate (1) xisx". Since | cannot use the
“myfiles_browser" tool to openit, | can work directly with the file through Python to perform data
analysis, visualization, or any other task you need.

Please let me know how you would like to proceed with this data file. Woud you like a summary,
specific data analysis, or perhaps visualizations of the data contained within?
00@O




