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Agenda

Welcome

Introduction to Excel VBA and Python

Excel VBA Regression Techniques

• Performing Regression Using Excel VBA

• Excel Data Visualization

Python Regression Techniques

• Performing Regression Using Python

• Python Data Visualization

Combining VBA and Python

• Performing Regression Using Excel VBA and Python

• General Process and Use Cases

Q&A
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Presenters

Ashlen Grote

College

B.S. Computer Engineering 2023

Job Experience

Data Architect specializing in API tool development 

Experience at GE Aerospace and Keysight

Expertise

Designing and developing                                            

custom API-driven tools to                                                  

support Cost Engineering and                                                                

data architecture solutions

Mike Giannotti

College

B.S., M.S. Electrical Engineering 2008

A.S. Computer Science, Mathematics, Physics

Job Experience

10 years experience in Data Analysis, and Electrical design. 

Military radios, space telescopes, imaging satellites.

Expertise

Designing parametric models for                         for 

estimating labor costs.
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Excel VBA and Python Comparison

• Best for workflows mixing manual steps and automation 

• Excel Automation: Repetitive tasks within Excel

• Interactive User Forms: Buttons and controls for user input

• Tight Excel Integration: Charts and pivot tables that update 

dynamically

• Lightweight APIs: Small data exchanges with APIs

• Quick Prototyping: Rapid creation of small-scale tools 

VBA

VBA and Python can be integrated to leverage the strengths of both tools for more powerful and versatile solutions 

• Best for Data-Driven Analysis

• Heavy Data Processing: Handles large datasets efficiently

• Advanced Analytics: Libraries like Pandas and NumPy for 

complex calculations

• API Integration: Retrieves and sends data at scale

• Custom GUIs: Create tailored interfaces with PyQt5

• Scalable Solutions: Long-term, robust applications 

PYTHON
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Performing Regression Using Excel VBA
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Excel VBA

Visual Basic for Applications (VBA) is a 
Microsoft programming language that lets 
you design software to automate Excel tasks.

Advantages:
•  Save time by automating repetitive tasks.

•  Eliminate human error.
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Excel Regression Manually Excel Regression VBA Software

Perform Regression With VBA
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Automate Regression By Using VBA
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VBA Output: Regression Worksheet

VBA allows you to add extra features
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VBA Output: Regression Worksheet

Runs = -559.997 + (0.63)(Singles) + (0.71)(Doubles) + (1.26)(Triples) + (1.49)(Home Runs) + (0.35)(Walks + Hit by Pitcher)

Important Results

1. Adjusted R Square

2. Coefficients

3. P-values

4. Residuals

5. Regression Equation

Regression Equation
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VBA Output: VIF Worksheet

Variance Inflation Factor (VIF) is a statistical measurement of how much 
multicollinearity exists between the independent variables in a regression model.

How to Interpret VIF

VIF Definition

< 4 No multicollinearity 

problem.   Good

4 < VIF < 10 Possible multicollinearity 

problem. 

Further investigation is 

necessary.  

                  Maybe Good

VIF > 10 Signs of serious 

multicollinearity requiring 

correction.  Bad

VIF = 1 / (1 - R²)
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Dependent variable’s correlation

VBA Output: Correlation Worksheet
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Excel Data Visualization
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Data Visualization of Regression Result

Runs = -559.997 + (0.63)(Singles) + (0.71)(Doubles) + (1.26)(Triples) + (1.49)(Home Runs) + (0.35)(Walks + Hit by Pitcher)

Regression equation is 

programmed into cell.

Interactive

Automatic 

Update

View and change the model.

The model responds.
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Performing Regression Using Python
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Jupyter Notebook– interface for designing Python software.

Python Linear Regression Software

Python Regression Software

Attendance_Per_Home_Game ~ Payroll_Ranking + W + Singles + HR + C(franchID) + C(Playoff_Rank)

Dependent Variable ~ Independent Variables
C( ) = Categorical
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Python Software

Python Output

Important Results

1. Adjusted R Squared

2. Coefficients

3. P-values

Continued…

Python Regression Output
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Important Results

1. Adjusted R Squared

2. Coefficients

3. P-values

Python Output

Continued…

Python Regression Output
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Python Multicollinearity

GVIF Values

Generalized Variance Inflation Factor

• Less than 5 is generally considered acceptable.

Python Output

Statsmodels Library

GVIF = VIF^(1/(2*df))
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Python Data Visualization
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Data Visualization of Regression Result

The closer the datapoints are to 
the y = x line, the more accurate 
the model’s prediction is.

Predicted Data vs Actual Data

Matplotlib Library
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Correlation Heatmap Dependent variable’s correlation

Seaborn Library 

Data Visualization of Correlation
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Performing Regression Using VBA and Python

VBA Python

Presented at the ICEAA 2025 Professional Development & Training Workshop - www.iceaaonline.com/atl2025



L3HARRIS 24Use of VBA and Python in Analytical Tools

Use Excel VBA to Run Python Regression

VBA:  For user interaction & regression visualization.
 

Python:  For generating regression model.

User Selects Python 

Regression 

Executable File

Run Python 

Executable File 
Create Regression 

Model

Create Regression 

Model CSV and 

JPEG Files

Save All CSV and 

JPEG Files in One 

Summary Report 

Excel File

Launch Python 

Regression 

Executable File 
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Excel VBA Running Python Regression

Python Executable Folder VBA Automation Tool
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Excel and Python Regression Comparison

Eliminate All Weakness

Excel Python
Types of Regression Has Limitations No Limitations

Data Variables Has Limitations No Limitations

Size of Data Has Limitations Proficient

Multicollinearity Has Limitations Easy

Correlation Easy Easy

Automation Driven Easy Easy

User Interface Driven Easy Difficult

Accessibility Extremely Easy Labor Intensive
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Combining VBA and Python Flow Diagram

1. Create Python 

Code

2. Convert .py into 

.exe  

3. Collect inputs 

from user 

4. Create 

arguments variable 

(if needed)

5. Create command 

variable  

6. Run Shell 

command to 

execute .exe file  

7. Generate output

8. Integrate output 

into Excel (if 

desired)

Only complete first time!
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How to Combine VBA And Python Code

Gather arguments 

and define 

arguments variable

Command 

String

Runs Shell 

command to 

execute .exe file
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Combining VBA and Python

Example Scenarios:

1. Gathering (Python) and displaying (VBA) data from a 
COM API. 

2. Create XML document (Python) from Excel data (VBA).

3. Display results (VBA) and use data from separate tools 
(Python).

General Use Case: VBA for user interaction, Python for processing data.

Presented at the ICEAA 2025 Professional Development & Training Workshop - www.iceaaonline.com/atl2025



L3HARRIS 31Use of VBA and Python in Analytical Tools

Thank You
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Resources

• Useful Python libraries:

– Pandas documentation: https://pandas.pydata.org/docs/

– Element Tree documentation: https://docs.python.org/3/library/xml.etree.elementtree.html

– NumPy documentation: https://numpy.org/doc/

• PyInstaller documentation: https://pyinstaller.org/en/stable/ 

• Mathletics by Wayne L. Winston. (2009)

• Clip Art Images:

– VBA Regression: https://towardsdatascience.com/linear-regressions-for-causal-conclusions-34c6317c5a11/

– Python Regression: https://realpython.com/train-test-split-python-data/

– Python Data Visualization: https://ioflood.com/blog/sklearn-linear-regression-python/
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