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• What is research portfolio analysis? (Rob)
• Introduction to AI and some applications in sponsored research (Dan)
• Making AI part of the workflow (Dan)
• Leveraging AI for research portfolio analysis (Rob)
• Results and Next Steps (Rob)
• Questions

Research Portfolio Analysis

Next Slide: Example Research Portfolio Analysis



Historic Example | ENGR 

Next Slide: Historic Example | Electronics Research Output



Historic Example | Electronics Research Output

• Research 
Awards

• Publications
• Expenditures

Next Slide: Questions RPA can help answer 



Questions that 
Research Portfolio 

Analysis could 
help answer?

• What are your range of research 
projects?

• How do your research projects 
align with the institution's 
strategic objectives?

• How can we ensure decisions 
such as resource allocation, 
hiring etc. are aligned?

Next Slide: RPA Workflow



General Workflow for Research Portfolio Analysis

• Allows leadership to understand research output 
in relation to defined research areas

1.Define 
• Research 
Strengths & 

Emerging Areas

2.Map
• Publications
• Awards/ 
Proposals

3.Communicate
• Analytics
• Data driven 

decision making

Next Slide: Generative AI in Research Administration 



Applications in Research Administration

Customer Service 
(Chatbot)

Data extraction/ 
automation

Personal Super 
Intern (Meeting 
Notes, Recap, Idea 
Generation)

Writing (Budget 
Justifications)

Email 
Response/Summar
ization

Programming

Excel Expert Data Analysis



Real World Example – Data Analysis/Excel Helper  
Show me how much we get by Sponsor



Real Word Examples – Chatbot | How do I submit a no cost time extension



Real World Example – Data Extraction 

Federal Acquisition Regulation (FAR)

https://www.research.psu.edu/Federal_Acquisition_Regulation_FAR


Real World Example – Data Extraction (FAR Clause) 



Real World Example – Data Extraction (File Upload) 



But we can do so much more…..



Research Portfolio Analysis

Why is AI suited for this type 
of analysis

• Text based
• Trained on human language 

and concepts
• The same concepts we as 

humans use for portfolio 
analysis

Key Considerations

• Prompt
• Total Context Length
• Model



The Data
Research Output

• Awards/ Proposals
Streamlyne

• Publications
Academic Analytics



Award Data
• Simple 

Spreadsheet
• Using Titles

Next Slide: Model 1



Model 1
Give ChatGPT the data and see what happens

Your prompts go here

Next Slide: The Prompt



Model 1 | Prompt 1 (Part 1 of 2)
• I have a list of research  titles and i want you 

to map them to a research area. 
• I am going  to give you a list of research 

project titles and for each one i want you to 
use the title to try and match it as best as 
possible to the following research areas 
[PUT LIST HERE]. 

• If there is not a clear match, then i want you 
to categorize it as "Other". 



Model 1 | Prompt 1 (Part 2 of 2)
• For each row of data in the 

attached file i want you to 
make me a table and export it 
to a CSV file with the following 
format

• Col 1 is "Index“
• Col 2 is "Title“
• col 3 is "Research Area“

Next Slide: Research Areas



Research Areas
• Electronics
• Energy
• Engineering education
• Food Engineering
• Infrastructure
• Materials Science & Eng
• Membranes & Separations
• Optoelectronics
• Public Health, Simulation
• Sports analytics
• Sustainability
• Systems Integration

• Advanced Manufacturing
• Aerospace
• Agricultural Engineering
• Animal waste value recovery and management
• Biomedical & Healthcare Eng
• Computer Imaging & computer vision
• Cybersecurity
• Data Science (AI/Machine Learning/Data 

Analytics)
• Diversity and Equity
• Transportation & Logistics, Water
• Wireless Sensing and Communications

Next Slide: Results



Results

• Correct=AI Correct
• False= AI wrong
• 10% Accuracy 
• Is this usable?

Next Slide: How did we get accuracy



How do we determine accuracy?

True/(False+True)

Q:How do we know 
when AI is wrong?

Next Slide: Machine Learning 101



Machine Learning 101 | Training a Model

• Examples of 
“correct” data

• This data is used to 
“Train” the model

Next Slide: Training and Testing



Machine Learning  Training & Testing a Model

1. Original Research 
Output (1,680 rows)

2. Map each row to the 
correct research area

3.   Use 80% to 
“Train” your model

• To determine accuracy, we must 
know the correct answers

• Use the remaining 
“unseen” 20% to test

4.   Use 20% to 
“Test” your model

Next Slide: Model 2



Model 1 (Basic)
Give ChatGPT the data 
and see what happens

Model 2 (Advanced)
Provide training data

Validate with test data

Next Slide: Collecting training data



Building the Training Data
To keep this image simple, I have excluded columns such as Department, journal, year, 
doi. etc.

Spreadsheet

Next Slide: ChatGPT screenshot



“Training” ChatGPT

Your prompts go here
Your data file goes



Prompt Part 1 of 3
• I have a list of research titles and i want you 

to map them to a research group. 

• I am going to give you a list of research 
project titles and for each one i want you to 
use the title to try and match it as best as 
possible to the following research areas. 

• If there is not a clear match, then i want you 
to categorize it as "Other". 

• Here is a list of the research areas i want you 
to map to:[LIST GOES HERE] 

Define Task



Prompt Part 2 of 3 

• I am first going to give you a list of 
matched titles to research areas that you 
can use for training. 

• Once you have read them, please ask me 
for the list of titles to map. 

• Use the first file i gave you to learn the 
mappings. 

Workflow



Prompt Part 3 of 3 

• For each row of data in the attached file

• Make a table and export it to a CSV file 
with the following format 

• Col 1 is "Index“

• Col 2 is "Title“

• col 3 is "Research Area"

Export



What is ChatGPT Really doing?

1. Training 
Data

2. Algorithm

3. Learning

4. Trained Model

4. Trained Model

Ready to map your 
“New” 

research outputs

Machine Learning
(R/SAS/Azure etc.)



What is ChatGPT Really doing?

1. Training 
Data

4. Trained Model

Ready to map your “New” 
research outputs

Chat GPT



How Did this Model Do?

Accuracy
In each area how 

many were correct

Positive Hit-Rate
How many did it find 
of the actual total?

False Positive
How many were 

wrong?



How Did this Model Do?

Accuracy
Out of 336 rows of data 

92.6% (311) were correctly 
classified



Results Metrics

Actual Counts 
In each area

AI Correct
True/False

Accuracy 
True/(True+False)

Positive Hit Rate 
True/Actual Count False Positive

False/ 
(True+False)

What metrics do we have (Next slide will show all research areas)



What do the Metrics Mean | Material Science
• In the area of Materials Science & Engineering AI correctly mapped 

79% of the actual research outputs correctly.

• Out of the total 48 mappings, 79% were accurate (38 True out of 48)
• AI had a false positive rate of 20% (10 of its total assignments of 48)



Results
Accuracy%
=True/(True+False)

Positive Hit Rate
=True/Actual Count

False Positive
=False/ (True+False)

You will need to pay close attention to high false positive Research areas



How do I use 
a model?



Question

•What is the point in any of this 
if we have to manually go 
through all the data and map it 
to a research area to make 
training data?



Build your model and set it free!

• There is no way around having to 
create training data

• The more training data the better the 
results

• But once you have your model made, 
you can use it on new data moving 
forward

Historic
Data

Future data 
mapped to area

Now



Strategic Application | Data Model

Employee ID

Portfolio 
Analysis

Slice and dice across your entire enterprise by research area



Strategic Application | Data Model

Example
What are the 
expenditures for all 
Electronics funding?

Example
Startup funding in 
transportation and 
logistics?



Questions?

Research Portfolio Analysis
• What is research portfolio analysis? (Rob)
• Introduction to AI and some applications in sponsored research (Dan)
• Making AI part of the workflow (Dan)
• Leveraging AI for research portfolio analysis (Rob)
• Results and Next Steps (Rob)
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