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Mathematics is a field of study that discovers and organizes methods, 

theories, and theorems that are developed and proved either in 

response to the needs of empirical sciences or the needs of 

mathematics itself. There are many areas of mathematics, 

including number theory (the study of integers and their 

properties), algebra (the study of operations and the structures they 

form), geometry (the study of shapes and spaces that contain 

them), analysis (the study of approximating continuous changes), 

and set theory (presently used as a foundation for all mathematics).  

 

Areas of mathematics 
Before the Renaissance, mathematics was divided into two main areas: arithmetic, 
regarding the study and manipulation of numbers, and geometry, regarding the study 
of shapes.[11] Some types of pseudoscience, such as numerology and astrology, were 
not then clearly distinguished from mathematics.[12] 

Beginning with the Renaissance, two more areas became predominant. 
New mathematical notation led to modern algebra which, roughly speaking, begins 
with the study and manipulation of algebraic expressions. Calculus, consisting of the 
two subfields differential calculus and integral calculus, originated with geometry but 
evolved into the study of continuous functions, which model the typically nonlinear 
relationships between varying quantities, as represented by variables. This division 
into four main areas—arithmetic, geometry, algebra, and calculus[13]—endured until 
the end of the 19th century. Other areas that were previously studied by 
mathematicians, such as celestial mechanics and solid mechanics, are now 
considered as belonging to physics.[14] The subject of combinatorics has been studied 
for much of recorded history, yet did not become a separate branch of mathematics 
until the 17th century.[15] 

At the end of the 19th century, the foundational crisis in mathematics and the 
systematic use of the axiomatic method led to an explosion of new areas of 
mathematics.[16][8] The 2020 Mathematics Subject Classification contains no less 
than sixty-three first-level areas.[10] Some of these areas correspond to the older 
division, as is true regarding number theory (the modern name for higher arithmetic) 
and geometry. Several other first-level areas have "geometry" in their names or are 
otherwise commonly considered part of geometry. Algebra and calculus do not 
appear as first-level areas but are split into several first-level areas. Other first-level 
areas emerged during the 20th century or had not previously been considered as 
mathematics, such as mathematical logic and foundations.[9] 
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Careers in mathematics span a wide range of functions and 
industries, unified by the application of quantitative reasoning to 
complex problems. Professionals in these roles commonly use 
mathematical theory, statistical methods, and computational 
tools to analyze data, build models, and support strategic 
decisions.  

Below are several in-demand career paths where an advanced 
degree in mathematics is particularly valuable. 

1. Data Scientist 

Data scientists work at the intersection of mathematics, 
statistics, and computing by translating large volumes of data 
into actionable insights. Their work supports decision-making 
across organizations to help leaders understand patterns, 
predict outcomes, and evaluate strategies. 

What They Do: 

Data scientists develop statistical models and machine learning 
algorithms to analyze structured and unstructured data. They 
clean and preprocess datasets, design predictive models, and 
communicate findings through visualizations and reports. Much 
of their work focuses on identifying trends, testing hypotheses, 
and supporting business or research objectives. 

Key Industries: 

 Technology and software 

 Finance 

 Healthcare 

 Retail 
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 Manufacturing 

 Government agencies 

Essential Math Skills: 

 Probability theory 

 Statistics 

 Linear algebra 

 Optimization 

 Numerical methods 

 Mathematical reasoning 

Why a Master’s Degree Matters: 

Graduate coursework in applied mathematics, statistics, and 
computational methods deepens your knowledge and skills in 
modeling and algorithm design. Employers often look for 
candidates who understand not just how to use tools, but why 
certain methods work and when they are appropriate. 

Career Outlook: 

Demand for data scientists continues to grow as organizations 
expand their use of analytics and artificial intelligence. 
Advanced mathematical training supports long-term relevance 
as models and technologies evolve. 

2. Quantitative Analyst (Quant) 

Quantitative analysts apply advanced mathematics to financial 
markets by focusing on pricing, risk, and investment strategies. 

https://ep.jhu.edu/courses/625725-theory-of-statistics-i/
https://ep.jhu.edu/courses/625252-linear-algebra-and-its-applications/
https://ep.jhu.edu/courses/625616-optimization-in-finance/
https://ep.jhu.edu/courses/535766-numerical-methods/
https://ep.jhu.edu/programs/artificial-intelligence/
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These roles are highly technical and often involve competitive, 
fast-paced environments. 

What They Do: 

Quantitative analysts build mathematical models to evaluate 
financial instruments, manage risk, and support trading 
strategies. They analyze market data, simulate scenarios, and 
collaborate with traders and portfolio managers to inform 
decisions. 

Key Industries: 

 Investment banks 

 Hedge funds 

 Asset management firms 

 Financial technology companies 

Essential Math Skills: 

 Probability theory 

 Stochastic processes 

 Differential equations 

 Optimization 

 Statistical inference 

Why a Master’s Degree Matters: 

Graduate study provides rigorous training in financial 
mathematics and related areas, thereby strengthening your 
knowledge and skills for ever-more complex modeling tasks. 

https://ep.jhu.edu/programs/applied-and-computational-mathematics/courses/#:~:text=Online%20%2D%20Asynchronous-,625.721%20%2D%20Probability%20and%20Stochastic%20Processes%20I,-and
https://ep.jhu.edu/courses/625604-ordinary-differential-equations/
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Employers value candidates who can design and critique 
sophisticated quantitative frameworks. 

Career Outlook: 

While competitive, quantitative finance roles remain in demand, 
particularly for professionals with advanced degrees and strong 
mathematical foundations. 

3. Operations Research Analyst 

Operations research analysts focus on optimizing systems and 
processes to help organizations allocate resources effectively 
and improve efficiency. 

What They Do: 

These professionals use mathematical modeling, simulation, 
and optimization to solve problems in logistics, scheduling, 
supply chains, and decision-making. Their work often involves 
evaluating trade-offs and recommending data-supported 
strategies. 

Key Industries: 

 Transportation 

 Manufacturing 

 Healthcare systems 

 Defense 

 Consulting 

Essential Math Skills: 
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 Linear and nonlinear optimization 

 Probability 

 Statistics 

 Game theory 

 Systems modeling 

Why a Master’s Degree Matters: 

Graduate programs emphasize the advanced modeling 
techniques and large-scale problem-solving skills beyond what 
you learned as an undergrad. This preparation is often 
necessary for senior or specialized roles. 

Career Outlook: 

As organizations become more efficient and resilient, 
operations research analysts remain relevant across industries 
with complex systems. 

Actuary 

Actuaries specialize in risk assessment, using mathematics to 
evaluate uncertainty and its financial implications. 

What They Do: 

Actuaries develop models to assess risk in insurance, 
pensions, and investment products. They analyze historical 
data, forecast future events, and support pricing and policy 
decisions. 

Key Industries: 

https://ep.jhu.edu/courses/625741-game-theory/
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 Insurance 

 Finance 

 Healthcare 

 Government 

Essential Math Skills: 

 Probability 

 Statistics 

 Financial mathematics 

 Modeling of random processes 

Why a Master’s Degree Matters: 

While actuarial exams are central to the profession, a master’s 
degree can strengthen your theoretical understanding and 
complement exam preparation. Advanced education also 
supports career advancement into leadership or specialized 
roles. 

Career Outlook: 

Actuarial careers offer stability and long-term demand due to 
regulatory requirements and ongoing risk management needs. 

5. Statistician 

Statisticians design studies and analyze data to draw 
meaningful conclusions that support research and decision-
making across disciplines. 

What They Do: 

https://ep.jhu.edu/courses/625641-mathematics-of-finance/
https://ep.jhu.edu/courses/605716-modeling-and-simulation-of-complex-systems/
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They develop experimental designs, analyze datasets, and 
interpret results using statistical methods. Statisticians often 
collaborate with subject-matter experts to ensure analyses are 
valid and reliable. 

Key Industries: 

 Healthcare 

 Pharmaceuticals 

 Government 

 Academia 

 Market research 

 Technology 

Essential Math Skills: 

 Statistical inference 

 Probability theory 

 Regression analysis 

 Experimental design 

Why a Master’s Degree Matters: 

Advanced degrees open doors to senior research roles and 
specialized industry positions. Graduate training boosts your 
knowledge and skills in theory, methodology, and application. 

Career Outlook: 

The need for rigorous data analysis supports a steady demand 
for statisticians, particularly those with graduate-level expertise. 
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6. Machine Learning Engineer / AI Specialist 

Machine learning engineers and AI specialists focus on 
developing algorithms that enable systems to learn from data. 

What They Do: 

They design, train, and optimize models for tasks such as 
image recognition, natural language processing, and 
recommendation systems. Their work requires translating 
mathematical concepts into scalable solutions. 

Key Industries: 

 Technology 

 Automotive 

 Healthcare 

 Finance 

 Robotics 

Essential Math Skills: 

 Linear algebra 

 Probability 

 Statistics 

 Optimization 

 Numerical analysis 

Why a Master’s Degree Matters: 

Graduate training provides a deep mathematical foundation 
that supports algorithm development and evaluation. 
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Employers increasingly want professionals whose knowledge 
and skills extend beyond implementation to theoretical 
understanding. 

Career Outlook: 

As artificial intelligence continues to expand, roles requiring 
strong mathematical expertise remain in high demand. 

7. Cryptographer / Cybersecurity Analyst 

Cryptographers and cybersecurity analysts protect information 
systems through mathematical techniques. 

What They Do: 

They design encryption algorithms, analyze system 
vulnerabilities, and develop secure communication protocols. 
Their work safeguards data integrity and privacy. 

Key Industries: 

 Technology 

 Defense 

 Finance 

 Government 

 Cybersecurity firms 

Essential Math Skills: 

 Number theory 

 Abstract algebra 

https://ep.jhu.edu/news/the-impact-of-ai-on-the-engineering-field/
https://ep.jhu.edu/programs/cybersecurity/
https://ep.jhu.edu/courses/625685-number-theory/
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 Probability 

 Computational complexity 

Why a Master’s Degree Matters: 

Graduate math training prepares you for high-level security 
roles by strengthening your knowledge and skills in theoretical 
and applied cryptography. 

Career Outlook: 

With increasing digital threats, demand for mathematically 
trained security professionals is expected to remain strong. 

8. Mathematical Researcher / Applied 

Mathematician 

Mathematical researchers and applied mathematicians focus 
on developing new methods or applying existing theory to 
complex problems. 

What They Do: 

They conduct research, build models, and collaborate across 
disciplines to address challenges in science, engineering, and 
industry. Their work may involve publishing findings or 
developing proprietary solutions. 

Key Industries: 

 Research and development 

 Government laboratories 

 Aerospace 

https://ep.jhu.edu/courses/625690-computational-complexity-and-approximation/
https://ep.jhu.edu/courses/625680-cryptography/
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 Energy 

 Advanced manufacturing 

Essential Math Skills: 

Depending on focus, skills may include differential equations, 
numerical analysis, optimization, and advanced modeling 
techniques. 

Why a Master’s Degree Matters: 

Graduate education is essential for research-oriented roles, as 
it provides structured training and opportunities to deepen your 
knowledge and skills. 

Career Outlook: 

While specialized, these roles remain relevant where innovation 
and complex problem-solving are priorities. 

 

 

https://ep.jhu.edu/courses/625714-introductory-stochastic-differential-equations-with-applications/
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