




careers in applied mathematics / 3

•	 Actuary
•	 Analyst
•	 Analytics Consultant
•	 Analytics Manager
•	 Applied Mathematics 

Researcher
•	 Associate Editor
•	 Biostatistician
•	 Business Analyst
•	 Business Intelligence 

Developer
•	 Claims Specialist
•	 Consultant
•	 Cryptanalyst
•	 Cryptographer
•	 Data Analyst
•	 Data Engineer
•	 Data Operations Associate
•	 Data Processing Specialist
•	 Data Scientist
•	 Director of Math Tutorial 
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•	 Engineer
•	 Forecast Analyst
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•	 Geolocation Engineer
•	 Global Pricing Analyst
•	 Guidance and Navigation 

Engineer
•	 Informatics Scientist
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•	 Math Curriculum Coach
•	 Math Curriculum 

Consultant
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•	 Modeler

•	 Modeling Engineer
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•	 Operations Support 

Specialist
•	 Pharmacokineticist
•	 PK/PD Modeler
•	 Planner
•	 Principal Scientist
•	 Product Manager
•	 Program Manager
•	 Programmer
•	 Project Manager
•	 Quality Systems and 

Compliance Manager
•	 Quantitative Analyst
•	 Quantitative Developer
•	 Quantitative 

Pharmacologist
•	 Quantitative Researcher
•	 Quantitative Scientist
•	 Quantitative Software 

Engineer
•	 Reporting Engineer
•	 Research and 

Development Engineer
•	 Research Analyst
•	 Researcher
•	 Research Scientist
•	 Risk Analyst
•	 Risk Strategist
•	 Scientist
•	 Simulation Engineer
•	 Software Engineer
•	 Staff Scientist
•	 Statistician
•	 Strategist
•	
•



ROHAN SHIRALI / STATISTICAL ANALYST

WHAT HE DOES // Rohan’s main responsibilities involve doing analysis on pediatric clinical data 
in various fields, and working with a team of software developers to make healthcare data more 
usable and exchangeable. There’s a lot of data in disparate systems and formats, and Rohan and 
his colleagues are trying to bring it together and make it compatible to improve data analytics and 
forecasting capabilities across the industry. 

NECESSARY JOB SKILLS // Rohan regularly applies statistical knowledge and analytic 
techniques, knowledge of experimental designs, and understanding of various computer programs 
and software and how they interact. He says soft and social skills are also important for fitting into a 
team. The heart of what the informatics department does is mathematical and computational.

PROS AND CONS OF HIS JOB // Rohan is most excited about continuing to learn from all the 
people around him, who constantly inspire him and show him new ways to think about problems. 
He’s energized by people and hopes his role grows to have more face-to-face interaction. The least 
enjoyable part of his job right now is spending a lot of time at the computer. 

WORK-LIFE BALANCE // Not an issue. He is still able to pursue music on the side, performing 
a few times each month at local venues, spending plenty of time with friends, staying physically 
active, attending concerts, and traveling to see old friends and new places.

CAREER PATH // After graduating from WashU with a Bachelor’s degree, Rohan was hoping 
to take a year to have some fun—maybe learn to bartend or pursue his hobby of writing and 
performing music as a singer-songwriter—until he found out about an accelerated Master’s 
program offered to recent grads. Through the program, he was able to get his Masters in Statistics 
just a year later, and was excited to continue learning and better prepare himself for the job market. 
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WHAT SHE DOES // 
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KERISHA BURKE / GLOBAL STRATEGY AND FREIGHT TRADING ANALYST

WHAT SHE DOES // Phillips 66 is an energy manufacturing and logistics company. Kerisha is 
primarily responsible for analyzing global trade flows, monitoring seaborne imports/exports 
trends and providing freight market forecasts. Within her group, they use a combination of 
analytical, technical, and networking skills. Each work day on the trade floor is unique due 
to the constant changes in market conditions, seasonal trends, and current global activities. 
The commercial trade floor is an extremely fast paced environment. Within the Marine 
Department, the objective is to use marine knowledge and experience to manage the safe, 
reliable, and cost effective seaborne transportation needs of the corporation. We’re constantly 
working on new and exciting projects. 

NECESSARY JOB SKILLS // Kerisha uses mathematics and business skills to resolve real-
world problems or to improve existing processes. By using her analytical and logical skillset 
that she gained from studying applied mathematics, she has the ability to approach problems 
with a unique perspective and to find a solution in a quick and accurate manner. 

PROS AND CONS OF HER JOB // It’s rewarding when a trader, charterer, or manager 
expresses that they are pleased with a project that you’ve completed or report that you’ve 
created. Kerisha gets to work collaboratively with various people each day. By working with 
others, she learns something new or teaches something new. The constant flow of knowledge 
keeps her engaged. She also enjoys attending various industry-related networking events.

WORK/LIFE BALANCE // One of Kerisha’s favorite benefits is that employees can get a “19/30” 
day—a day off each month for working an extra 30 minutes each day! Other perks: an on-site 
gym, dental office, mailroom, Starbucks, putting green recreational area, a soccer field on the 
rooftop of the parking garage, and multiple picturesque views of the city—it’s truly an exciting work 
environment.

CAREER PATH // Kerisha was recruited by Phillips 66 during her senior year at Howard University. 
Phillips 66 values training and mentorship and truly cares about developing new employees, 
making sure they establish a solid foundational knowledge of the oil and gas industry. Kerisha’s first 
role after completing the three-month training program was a Trade System Configuration (TSC) 
Analyst. She learned how the company uses various trade systems to capture its daily business 
transactions. 

Her second role was a Risk Analyst, responsible for the risk assessment, reporting, and position 
control of physical and financial portfolios within the Heavy Fuel Oil Group. Mathematics has 
been used daily in each of her roles—whether providing a simple historical analysis that requires 
percentage calculations and short-term trend analysis, or creating automated models, using 
probability for forecasting analysis, working with large data sets to analyze market trends, creating/
publishing reports, or preparing presentations. 

GLOBAL EVENTS AND ACTIVITIES CAN HAVE A HUGE IMPACT ON MARKET TRENDS THAT 

INFLUENCE DAILY DECISIONS WITHIN MANY INDUSTRIES. IF YOU WORK IN SUCH AN 

INDUSTRY IT’S IMPORTANT THAT YOU FOLLOW THE NEWS CLOSELY. 

affiliation
Phillips 66

Location 
Houston, Texas

Department 
Commercial 

Organization, Marine 

Title 
Global Strategy and 

Freight Trading Analyst

Education 
B.S. Mathematics,  

Minor in Economics,  
2013, Howard University

Career stage 
Early—4 years  

post Bachelor’s 

CAREER EXPECTATIONS AND ADVICE // Have an open mind and coachable attitude. For students who are pursuing a 
math degree, it’s vital to participate in a Research Experience for Undergraduates (REU) or internship before graduation; 
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DAVID BARAFF / PRINCIPAL SOFTWARE ENGINEER

WHAT HE DOES // David’s main responsibilities are the development, maintenance, and evolution 
of the physics software simulation tools at Pixar that allow automatic animation of elements such 
as clothing, hair, fur, or water. 

NECESSARY JOB SKILLS // Getting his job done requires a lot of applied mathematics 
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WHAT SHE DOES // As a consultant, there is no typical work day for Liz, as every day brings 
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WHAT HE DOES // Donald leads a team of software developers and research analysts that 
examines processes, procedures and systems to facilitate an in-depth understanding of 
the operations of a global financial services organization in order to enhance efficiency, risk 
controls, cost expenditures and innovation. They employ both qualitative problem-structuring 
techniques and advanced quantitative methods to measure and identify options for innovative 
and pragmatic solutions. 

Donald and his team are typically asked to work on projects that involve complex 
implementations. Recently, they were asked to investigate techniques related to construction 
of optimal investment portfolios meeting certain characteristics from a large list of financial 
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LINGKE WANG / CO-FOUNDER and CTO

WHAT HE DOES // Lingke is co-founder of a life insurance technology company—a life settlement 
exchange—that helps senior citizens sell life insurance policies they no longer want for upfront cash 
payouts. At Ovid, Lingke helps seniors fund their retirement by providing them a way to leverage 
an otherwise illiquid asset. At Ethos, they bridge the protection gap by making life insurance more 
accessible to consumers. Lingke’s responsibilities include software development, growth, and hiring, 
and he also oversees the company’s growth strategies—figuring out how to generate revenue and 
grow the company. 
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WHAT SHE DOES // Ruth develops and utilizes quantitative systems pharmacology (QSP) 
models to better inform clinical trial design and decisions. QSP models encompass the 
important aspects of the disease biology needed to capture the drug’s mechanism of action 
and to connect this action to clinical outputs measured in patients. Typically, she works on 
models for 2–3 drugs over the same period. Each of these drugs can be at different stages of 
development, and there are different objectives for the models based on the clinical questions 
of interest. Ruth’s responsibilities vary over the course of a model’s development, but include 
programming the model, researching the literature to resolve questions about what biology 
the model must include, discussing the model with other model developers and members of 
the clinical team to get feedback, running and analyzing simulations of the model, and helping 
to develop of a technique for creating virtual patient populations to use in model simulations. 

NECESSARY JOB SKILLS // Communication is very important in Ruth’s job, both to other 
model developers as they create the model, and to the clinical team, to make clear how the model 
predictions are useful. Programming skills in Matlab and R are important for implementing the model 
and running simulations. Some knowledge and background in both math and biology are needed so 
that she can understand how the biology works, and how to mathematically represent this biology. 

Applied mathematics allows her group to represent the key components of a biological system in 
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CARLA COTWRIGHT-WILLIAMS / COMPUTER SCIENTIST / IT FELLOW

WHAT SHE DOES // As an IT fellow, Carla has supported efforts to develop analytics to aid in 
the prevention and mitigation of fraud; worked on the product management team supporting 
the launch of SSA’s Enterprise Data Warehouse; and most recently, she’s worked with SSA’s 
Analytics Center of Excellence to solve the agency’s diverse business problems using analytics. 
In her current rotation, she is working to develop analytics to help prevent financial cybercrime.

Her position is a rotational leadership development fellowship for persons with advance 
degrees in fields related to Information Technology. From her academia experience, she is 
keenly aware of the many connections between mathematics and computer science—she likes 
to say “mathematics is the language of computers.” 

NECESSARY JOB SKILLS // Applied math and computational science are important to her 
work because much of what Carla does is related to data and complex systems/processes. 
Her primary research area was in a branch of combinatorics called matroid theory. The skills 
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WHAT SHE DOES // Kristin manages a team of researchers, serves on the leadership team for 
the lab (~200 researchers), and does tons of external leadership in the mathematics community, 
especially for women. Her days are filled with team meetings, collaboration meetings on projects 
with researchers, and meetings with potential customers and business groups. Kristin leads 
interdisciplinary project teams that include mathematicians, computer scientists, developers, 
bioinformatics researchers, and business people. Her team won the 2015 and 2016 Secure Genome 
Analysis iDASH international competitions sponsored by NIH.

And giving back and supporting her community? She just finished a two-year term as President of 
the Association for Women in Mathematics (AWM). 

NECESSARY JOB SKILLS // Communication, creativity, and planning are currently key skills. 
Research competence, creativity, hard work, and clarity of thought have been key skills to build her 
career. A training in mathematics trains the mind in clarity of thought, an important asset in the 
business world. Mathematics is the foundation of all public-key cryptography solutions which secure 
our e-commerce infrastructure and many other aspects of privacy and security in our society, 
including national security, and healthcare privacy. Mathematics is used in many other parts of the 
IT high tech sector: signal processing, machine learning, algorithms for routing, scheduling, storage, 
ad pricing and placement, determining business models, etc. 

PROS AND CONS OF HER JOB // The most rewarding aspect of Kristin’s job is 
collaborating with other researchers, developers, and scientists to solve big problems—
she has the ability to change the world through opportunities to research exciting 
topics and find new solutions. The thing she likes least about her job is the inherent 
competition in both the research and business worlds.

WORK/LIFE BALANCE // Kristin is able to make her own schedule. She works hard 
but can work from home much of the time. She works a lot at night, but it allows her 
some flexibility during the day if needed.

CAREER PATH // Kristin had no idea she would end up in industry—U Chicago 
did not even have an engineering school! After earning her PhD in Mathematics at 
the University of Chicago, Kristin took the traditional step of accepting a position as 
Hildebrandt Assistant Professor of Mathematics at the University of Michigan. She 
developed and taught a new math course there, on coding theory and cryptography, 
which attracted many students from engineering. Getting to know these students 
and their professors in engineering caused her to become interested in the practical 
applications of coding theory and cryptography. This is what led Kristin to apply for a 
job in cryptography at Microsoft Research (MSR), where she went after three years at 
Michigan. She loves the stimulating research environment at MSR and has been there 
ever since.

I WAS SURPRISED AT THE BROAD LEVEL OF INTEREST IN MY MATHEMATICAL WORK 



WHAT SHE DOES // In her “home” group (where she started and where she will return 
upon finishing her rotations), Erin helps develop new tools and methods to expand 
Caterpillar’s simulation capabilities in regards to engine mechanics. Caterpillar has 
many internal simulation tools that are critical to their design processes. Currently, 
she is rotating in a group that does core engine component simulation, which means 
that they use a number of simulation tools—including the ones that her home group 
develops—along with finite element analysis to predict engine performance and 
durability before prototyping and testing. It is much easier to fix problems if you catch 
them before you ever start building anything in iron.

NECESSARY JOB SKILLS // Erin’s whole job is mathematical modeling. Her group 
creates a variety of different models of engines and components to predict their 
behavior before prototyping and production. Some models are “one-dimensional” in 
that you simply input a number of engine parameters and get an output of various 
performance metrics. Other models are “three-dimensional” such as those where you 
divide a modeled geometry into tiny pieces called finite elements and model how 
they respond when forces or thermal loads are applied. These models are physics-
based, meaning that they rely on what is known about the physical properties of 
materials and their responses to various load conditions.

PROS AND CONS OF HER JOB // It is really cool how you can take a very complex 
situation - something that you could never solve with hand calculations—and create a 
model to predict the behavior. 

WORK/LIFE BALANCE // Erin works at a job she really enjoys and still has plenty of time after 
work and on weekends to enjoy hobbies. The rotational program she is in promotes social activities 
(skiing, trivia, art crawls, etc.) so she gets to know the other young engineers in the company.

CAREER PATH // Erin’s career is just beginning. She knew she wanted to be an engineer because 
she liked using math to solve problems. She took a survey class in college that introduced her 
to all kinds of engineering. That helped her choose mechanical engineering, and to help narrow 
down her options within ME, she interned for a few different companies while in school, taking on 
different roles in different industries. Her last internship, with Caterpillar, resulted in an offer to join 
the Engineering Rotational Development Program, working in three or four different groups within 
Caterpillar over a year or two. 

IT SURPRISED ME A LITTLE TO SEE HOW MUCH IS LEFT TO LEARN. I THOUGHT “WELL, I’VE GOT 
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BRIAN J. KUTSOP / SOFTWARE DEVELOPER

WHAT HE DOES // At Epic, Brian is a software developer on the release team, which is involved 
with the work associated with deploying software releases. His primary responsibility is developing 
tools that allow system and database administrators to install Epic products on their company’s 
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WHAT SHE DOES // 
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GENETHA ANNE GRAY / ANALYTICS RESEARCH SCIENTIST

WHAT SHE DOES // 
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WHAT HE DOES // 
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CHARLOTTE HALEY  / POSTDOCTORAL APPOINTEE

WHAT SHE DOES // On a typical workday, Charlotte carries out analyses of time series and spatial 
datasets, writing programs to process and visualize these datasets, and synthesizing her results into 
technical presentations and academic papers. The most rewarding part of my job is the satisfaction 
I get from the creative process of searching the literature, investigating various avenues of interest, 
forming hypotheses, carrying out simulations, gathering and analyzing the data, and synthesizing 
the results in a document for peer review and publication. She also acts as a mentor to junior 
members of the technical staff. Her research is in an area nestled between statistics and electrical 
engineering, in the processing and analysis of digital signals by means of spectrum analysis. Her 
current research focuses on quantifying emergent statistical properties of three dimensional 
fluid dynamics simulations, as well as detecting and estimating oscillatory artifacts in power grid 
measurements. 

NECESSARY JOB SKILLS // 
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WHAT HE DOES // There is no typical day in Ron’s job at the National Science Foundation. As 
a program officer, he spends a significant amount of my time interacting with the public. These 
interactions are either with people who have already submitted proposals for funding and have 
received a funding decision or those who are waiting for a funding decision. He also interacts with 
people who are thinking about submitting a proposal in the relatively near future. He also spends 
some portion of his day processing proposals that have previously been submitted. One of the most 
rewarding aspects of his job is being able to tell an investigator that the funding for their project has 
been approved. 

NECESSARY JOB SKILLS // In order to evaluate proposals that are geared towards improving 
undergraduate mathematics education Ron needs to have a firm grasp on the mathematics. This 
is where his 20+ years of experience as a faculty member teaching courses primarily in applied 
mathematics and conducting research in numerical analysis and mathematical modeling plays a 
valuable role in his job.



WHAT SHE DOES // One of the things Laina likes most about her job is the day-to-day 
variability: an average day could include discussing analyses with colleagues, meeting 
with collaborators, working on analyses, communicating results through presentations, or 
writing reports or scientific manuscripts. The most rewarding part of her job is when the 
results of an analysis lead to or help guide action. The recent work she is most proud of 
is the incorporation of their polio risk modeling work into the National Emergency Action 
Plan for Polio Eradication in Pakistan. The analysis helped tier districts in terms of risk and 
prioritize them for vaccination campaigns and special interventions.

NECESSARY JOB SKILLS // Mathematics is the foundation of all the statistical and 
mathematical models that are used to estimate things about populations of interest and 
learn about disease dynamics, and computational science allows us to implement these 
models accurately and efficiently on a large scale. Solid math skills and computer skills are 
necessary to help develop models.

I WAS SURPRISED BY HOW IMPORTANT THE ABILITY TO COMMUNICATE 

MATHEMATICAL CONCEPTS TO PEOPLE FROM DIFFERENT DISCIPLINES WOULD BE 

AND HOW MUCH I WOULD ENJOY DOING SO.

PROS AND CONS OF HER JOB // Laina’s favorite thing about being a statistician is the 
variety of applications. In her current position, she uses statistical approaches to help 

answer challenging public health questions. It was important for her to find a position that wasn’t too 
isolated from other scientists or the impact of their work. The opportunity to travel has been a bonus. 

WORK/LIFE BALANCE // Laina’s job has quite a bit of flexibility in terms of what hours employees 
work and where they work them. The most important thing is that they do high quality work and 
meet their commitments.

CAREER PATH // Laina’s plan was to pursue a Master’s degree in teaching and become a high 
school teacher, but her path changed entirely during the summer before her senior year of 
college, when she participated in a research experience for undergraduates (REU) funded by the 
National Science Foundation. She spent that summer working with three other undergraduates on 
estimating false discovery rates, a biostatistics method used when conducting multiple statistical 
comparisons simultaneously. This was her introduction to applied statistics and statistical research, 
and it turned out to be a great fit for her. After completing a Master’s degree in biostatistics, 
Laina worked for two years with a group providing biostatical consultation and collaboration at 
a children’s hospital. During this time, she met statisticians in a variety of professional roles with 
varying levels of education, which provided her with a sense of non-academic career options for 
statisticians with Ph.Ds. When she returned to school for her Ph.D. she focused on methods that 
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MASON VICTORS / DIRECTOR OF DATA SCIENCE, DISCOVERY AND RESEARCH

WHAT HE DOES // Recursion takes high resolution, fluorescent microscopy images of cell 
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WHAT SHE DOES // National labs serve a role between academia and industry, 
solving problems too large and/or too applied for academia, and insufficiently 
profit-driven for industry. Lawrence Livermore National Lab strengthens national 
security by developing science and engineering solutions to problems in defense, 
counterterrorism, and weapons/nonproliferation. The areas in which Carol has worked 
include: energy grid modernization, nuclear counterterrorism, cyber security, stockpile 
stewardship, and supercomputing. She loves the diversity of the work and feeling 
like she is always learning. In a typical day Carol usually has a mix of several team 
meetings and individual work. 

NECESSARY JOB SKILLS // Carol’s mathematical background is in optimization 
and she is often brought in as a consultant offering mathematical modeling expertise. 
This usually involves working with teams of other scientists, including engineers, 
physicists, and computer scientists, and often in collaboration with other national labs 
and academia.

WORK/LIFE BALANCE // National lab employees are encouraged to pursue a reasonable work-
life balance. Carol has two young kids and she is co-chair of the new moms’ group at her workplace, 
which has provided her with a great group of co-worker friends for support. 

WE HAVE A LAB-AFFILIATED DAYCARE, WHICH IS FANTASTIC, AND I AM NOT AT ALL 
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RACHEL LEVY  / PROFESSOR OF MATHEMATICS AND ASSOCIATE DEAN

WHAT SHE DOES // As an academic, Rachel works to bridge the gap between research, education, 
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