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On Being a Network Scientist

I use mathematics and tools of operations research (OR) to
enhance our understanding of network systems in which humans
interact with infrastructure.
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On Being a Network Scientist

Conducting research and teaching are a passion and no two days
are ever alike!

Everyone should have an opportunity to explore science and
to become a scientist to explore our beautiful world and to
add to knowledge discovery.

Intellectual curiosity and creativity underly what we do.
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For the Love of OR and Networks

From my first course at Brown University on the subject to my
first projects in industry - working on naval submarines in Newport,
Rhode Island, I was drawn to the power of networks, especially
when combined with computing.
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Off to Grad School for a PhD

Very soon I realized that I did not like having a boss!

Dr. Stella Dafermos was the only female professor at the time in
either Engineering or Applied Mathematics at Brown University. I
became her first PhD student.

Stella was only the second female to have received a PhD in
OR and that was at Johns Hopkins University.
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On the Shoulders of Giants - My Academic Genealogy -
Maxwell, Newton, and Galileo
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Our Fabulous Scientific Community

After I received my PhD, I met Professor George Dantzig of
Stanford University, the developer of the simplex method and a
Father of OR! He came to the first presentation that I ever gave at
a conference, post PhD, and it was at the Mathematical
Programming Symposium at MIT.
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Advising PhD Students

When I was a junior faculty member I asked Dr. Alexander
Rinnooy Kan what advice he had for me and he said, “build
your network and do this by graduating PhD students.”

That advice resonated and has stayed with me. I have had the
honor and pleasure of chairing 20 doctoral dissertations at UMass
Amherst.
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Jie Pan 1992 Dae-Shik Kim 1992

June Qiong Dong 1994 Ding Zhang 1996

Kanwalroop Dhanda 1997 Stavros Siokos 1998

Padma Ramanujan 1999 Ke Grace Ke 2004

Jose Cruz 2004 Fumminori Toyasaki 2005

Dmytro Matsypura 2006 Tina Wakolbinger 2007

Zugang Liu 2008 Qiang Qiang 2009

Trisha Woolley 2010 Min Yu 2012

Amir Masoumi 2013 Dong Michelle Li 2016

Sara Saberi 2016 Shivani Shukla 2017
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The Supernetwork Team

Many of my former doctoral students continue our collaborations
with me and with one another as Center Associates.

One of the greatest compliments that I ever received was a
congratulations from a very senior colleague at a top
research university on the success of my doctoral students!
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Some of My Books

Anna Nagurney Women in Science



Female Nobel Laureates in Science
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Female Nobel Laureates in Science

2018 was a special year for women in science - Dr. Donna
Strickland of the University of Waterloo was one of the Nobel prize
recipients in physics.

She is only the third female physicist to receive the award, after
Marie Curie in 1903 (who received two Nobel prizes, one in
Chemistry) and Maria Goeppert-Mayer 60 years later.
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Female Nobel Laureates in Science

Also, Dr. Frances Arnold of the California Institute of Technology
received a Nobel Prize in Chemistry in 2018.

908 Laureates and 27 organizations have received the Nobel
Prize since 1901. The Nobel Prize has been awarded to women
52 times between 1901 and 2018 to 51 different women.

Only 20 Nobel prizes in science have been awarded to women.

97% of the Nobel prizes in science have been awarded to
men.
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The Only Female Nobel Laureate in Economic Sciences

I had the pleasure of meeting Dr. Elinor Ostrom, when she spoke
at the University of Massachusetts Amherst in 2011. She was the
only female to have received in Nobel Prize in Economic Sciences,
and did so in 2009. Sadly, she passed away in 2012.
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The Importance of Female Role Models
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The Importance of Female Role Models
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The Importance of Female Role Models
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Some Facts/Statistics About Women in
Science & Engineering
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Some Facts/Statistics About Women in Science &
Engineering in the US

The US National Science Foundation report
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 https://nsf.gov/nsb/sei/edTool/data/workforce-07.html


Some Facts/Statistics - Key Findings from NSF Report

• Women were 28% of all workers in Science & Engineering
(S&E) occupations in 2010, up from 23% in 1993.

• Women have comprised half or more of all social
scientists/psychologists at least since the early 1990s. However,
psychology is the only large S&E occupation with substantially
more women than men.

• Growth among women has been strongest in the biological
and related sciences. Women made up 48% of employed
biological/agricultural/environmental life scientists in 2010.
The number of women working in this occupational group
more than doubled between 1993 and 2010.
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Some Facts/Statistics - Key Findings from NSF Report

• Although the largest disparity between men and women is in
engineering, women increased their presence in the engineering
workforce from 9% in 1993 to 13% in 2010.

• Women’s presence among computer/mathematical scientists
decreased from 31% to 25% over the period, but only because
men’s rate of growth in this area was higher than women’s. The
number of women working in computer/mathematical
sciences nearly doubled between 1993 and 2010.
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The Leaky Pipeline for Women in STEM Worldwide

According to the UNESCO Institute for Statistics, women
constitute less than 30% of scientific researchers worldwide.

Courtesy: Dr. Michelle Dickinson
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What is Needed to Encourage and Retain
Women in STEM
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What Is Needed

I Female students need to see successful scientists,
engineers and innovators who are women.

I Dedicated programs and policies need to be developed
to address the gender bias and to improve female
participation and contribution in STEM.

I Peer mentors are a stepping stone on the way to
professional success in STEM.

I Create teams with a critical mass of women and avoid
teams where there’s only one woman, or women are a
small minority.
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What Is Needed

I It is especially important to support females during
periods of transition such as from high school to college,
or college to graduate school, or graduate school to a
first job.

I It is also important to celebrate both small and big successes
of females in science (STEM, overall).

Acknowledgments to Dr. Nilanjana Dasgupta of the University of Massachusetts Amherst
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Places that Collaborations and Networks
May Take You
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Places that Collaborations and Networks May Take You

Places that Collaborations and Networks May Take You
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Interview on Broadway in NYC for America Revealed PBS
TV show on March 15, 2011
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Places that Collaborations and Networks May Take You

Yalta, Ukraine with my taxi driver Igor

Buenos Aires, Argentina and the Blue Lagoon in Rejkyavik, Iceland

Anna Nagurney Women in Science



Places that Collaborations and Networks May Take You

Italy and Switzerland

Oxford University and Imperial College
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Places that Collaborations and Networks May Take You

Radcliffe Institute for Advanced Study at Harvard University

Congreso Futuro, Chile!
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Taking Part in Conferences is Very Important
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Celebrate Successes
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It’s About the Research
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Interdisciplinary Impact of Networks
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Much of My Recent Research Has Been on Supply Chains
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Network Models for Food Supply Chains

Food is something anyone can relate to.
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Fresh Produce Food Supply Chains
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Network Models for Healthcare Supply Chains
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Supply Chain Network Topology for a Regionalized Blood Bankd ARC Regional Division1
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Hurricane Katrina, Fukushima, and Superstorm Sandy
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Network Models Are Also Very Useful in Disaster Relief
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Network Models Are Also Very Useful in Disaster Relief
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Network Topology of the Integrated Disaster Relief Supply Chain
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Network Models for Cybercrime and Cybersecurity

• Cybercrimes are costly for organizations. According to
Forbes (2017), cybercrime will cost the world about $6 trillion per
year on average through 2021. All industries fall victim to
cybercrime, but to different degrees. Average annual costs per
company caused by global cybercrime as of 2017 by sector
(in million US$) (Ponemon(2017))
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Network Models for Cybercrime and Cybersecurity
Investments

Supply chains are also vulnerable to cyberattacks and can serve as
entre points
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Network Models for Cybercrime and Cybersecurity
Investments
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Work Life Balance
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Work Life Balance

Do what works best for you!

I did everything in reverse:

• first, I became a Full Professor;

• then, I had a child,

• and only then did I get my driver’s license!
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Muchas Gracias!

For more information, see: http://supernet.isenberg.umass.edu
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