
Bootstrapping Data 
Infrastructure  
for Science Policymaking and 
Communication 
Zhane Yamin - AIP Mather Policy Intern with the National Science Board 

1



What I’ve been doing this summer, at a glance: 

- Data analysis 

- Communications 

- Strategy

- Networking 

- Learning

- A lot of excel

A congressionally established board with a dual 
mandate to establish the policies of the NSF and to 
serve as an independent advisor to Congress and 
the President. 

And, lots of food… 

AIP Mather Public Policy Intern with the National Science Board  

Zhane Yamin 

The National Science Board is…. 

Year: Rising senior

School: University of Michigan

Major: Physics

Minor: Complexity Science

Also: Co-Editor in Chief of the 
Michigan Daily

The NSF is the main federal funder of U.S. science & 
engineering research and talent 2



Introduction: 
Science policy 101 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First, a crash course in 
science policy 

To understand what kind of data we 
want and how we want to use it, we 
need to understand science policy



Introduction

Educational institutions

Science policy 
101 

The science policy landscape is a collection of actors and 
incentives

The government
Congress makes the laws and 
establishes the budget. Federal 
agencies execute the law with the 
budget they were allocated

The public

The private sector
Mostly universities, but also community 
colleges and even high schools, which 
primarily focus on generating 
knowledge and/or training people for 
the future

Everyday people that work, buy things, 
and use technology. 

Businesses that are focused on using 
scientific knowledge to create 
technologies and products for a 
profit-motive. 
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Money and 
regulation

Focus on  
national 
priorities

People

Training

Talent and 
knowledge

Partnerships and 
innovation

MoneyGoods, 
services, 
and jobs

Focus on public good

Support

Fund the 
research 

Do the 
research 

Translate 
the 
research 

Benefit 
from the 
research 

The National Science Foundation is here!

Money and 

regulation

Focus and 

partnerships



Introduction

Science policy 
101 

The science policy landscape is a collection of actors and 
incentives 
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Note: This is…simplified 
(but helpful!)   
 

Neal, Smith, McCormick. Beyond Sputnik. 2008. 



Data: 
Necessary but not 
sufficient 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We need data to:  
(1) Inform policy  
(2) Communicate impacts 

The availability and quality of data directly impacts our 
ability to do these things 
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What does NSF’s return on 
investment look like for AI 
company seed-funding?

How good is the NSF at translating scientific ideas 
into economic benefit in critical tech areas? 

What states are ahead in science and engineering 
and which are behind? 

Is NSF an outsized player when it comes to generating 
new knowledge in critical tech areas?

Example question…  Downstream from…. 

How well is Michigan doing 
in science and engineering 
compared to Ohio? 

What proportion of highly 
cited AI- and 
quantum-related articles 
does NSF fund? 

1
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Data

Necessary but 
not sufficient 

Examples of policy-relevant questions that one might 
encounter that are somewhat difficult to answer given 
current available data infrastructure. 



Sets: 
A python Excels in 
the library 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My work  For more robust and dynamic data usage to fully capture 
the S&E landscape, we need more flexible data 
infrastructure 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Role

Age

Profession

Location

A snippet of the NSF’s current 
“advanced award search.” It is 
limited by its keyword search 
and amount of awards it can 
return. 

NSF Award Search 
What is it made from:

Python code and downloaded award files

What can it do: 

Filter all NSF awards by whatever characteristic we 
want (keyword, institution, PI…) and extract 
whatever information we want from them

1. Filter awards by company seed funding program 
codes and keywords that define AI-related 
awards

2. Extract company names and award amounts 
3. Match the company names with an outside 

database like pitchbook to find follow-on 
funding amounts. Or, search the web! 

Dataset: NSF Public Awards Database 

What does ROI look like for NSF AI-related seed funding?  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What individual award files look like 

 

A python Excels 
in the library 

Three data tools to answer three questions

Sets



Role

Age

Snippet of some of the current 
state indicators. There are 63 in 
total — A lot! 

The index would allow us to 
draw state level insights across 
all indicators 

Index Excel Calculator 
What is it made from:

Excel formulas and NCSES state-level data 

What can it do: 

Take in statistical data for a given state and output 
an index. Several options exist for weighting 
indicators and normalizing and can be inputted with 
minimal tweaks

1. Find the Index for Michigan and Ohio and 
compare! 

Dataset: NCSES State Indicators  

How well is Michigan doing in science and engineering, 
compared to Ohio 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Sheet diagram and example excel function 

 

A python Excels 
in the library 

Three data tools to answer three questions

Sets

All credit goes to Andrew Czeidinski for the 
conceptualization and creation of the index. All I did was 
make an excel sheet that could (potentially) calculate it 



Examples of currently available 
publications data from Scopus. 
The top is citation impact by 
country over time and the 
bottom is proportion of AI 
publications by country over 
time. 

 While the Scopus database has 
“higher quality” articles, 
OpenAlex is much bigger and 
contains more information 
about funding.  

Funding proportions search 
What is it made from:

Python code that queries the OpenAlex API

What can it do: 

Queries the OpenAlex API to filter through articles 
and finds the funders

1. Filter for articles with US authors, in the subfield 
AI or with “quantum” topics, in the top 1% of cited 
articles for its subfield

2. Group by funder and calculate proportions of 
articles in the subset funded by NSF!

Dataset: OpenAlex dataset 

What proportion of highly cited US AI- and 
Quantum-related articles does the NSF fund?  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OpenAlex framework diagram 

 

A python Excels 
in the library 

Three data tools to answer three questions

Sets



Test: 
A dual at high 
noon 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The setup   On Thursday, multiple conversations spur demand for 
an NSF AI and Quantum Factsheet 
The argument:  “NSF is key to U.S. leadership in AI and quantum.”

We need a rough draft by Monday so that we can put it through the editing and 
design process over the next week and release it by the Board meeting on the next 
Wednesday. 
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Forward: 
Summarizing 
proposals for the 
future 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1.  

Making the data 
tools more robust  

3.  

Answering other 
pressing questions 

2.   

Using ML to organize 
databases 

General 
proposals for 
the future  

Finding the right data and using it the right way 
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Forward 

Summarizing 
proposals for 
the future 

Moving forward…



AIP and SPS   NSBO Staff  Amanda Vernon 

Special thanks to the 
following people Acknowledgements 

For their assistance 
with the entire 
internship — the 
logistics, placement, 
and programming — 
and for giving me the 
opportunity to be an 
SPS intern. 

For their support, 
mentorship, and 
patience as I worked 
across these 
multiple projects. 
And for making the 
NSB such an 
amazing place to 
work and learn.  

For everything. I am 
truly sorry for every 
future mentor have 
in life because of the 
insanely high bar she 
has set. 

1  2  3 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Questions?  
Ask away! 

If anything jumps to mind later, feel free 
to email me at zhane@umich.edu
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Thank you! 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