
MATH 415 Actuarial and Financial Methods

Salisbury University Department of Mathematical Sciences

MATH 415 : Actuarial and Financial Methods
Syllabus (Tentative)

Description: Introduction to advanced actuarial and financial methods and models. Selected topics from
short-term actuarial mathematics, long-term actuarial mathematics, advanced financial mathematics,
or relevant topics with actuarial applications will be introduced.

4 Hours Credit: Meets four hours per week.

Prerequisites: C or better in MATH 215 and MATH 413.

Intended Audience: Math majors electing the actuarial science track, actuarial minors, and others in-
terested in the application of probability theory to insurance and finance.

Objective: To provide an understanding of mathematical models for actuarial sciences and finance. Topics
includes severity models, frequency models, aggregate models, coverage modifications, risk measures,
construction and selection of parametric models, credibility, insurance and reinsurance coverages, pric-
ing and reserving for short-term insurance coverages, and relevant topics.

Textbooks: Loss Models: From Data to Decisions, 5th Edition , by Klugman, S.A., Panjer, H.H. and
Willmot, G.E., Wiley, 2019.

Technology: Common statistical packages such as R, Excel, Python, and/or others may be used for
analyses.

Topic Weeks

Severity, Frequency, and Aggregate Models 2

An introduction to concepts, applications, and calculations of commonly used severity,
frequency, and aggregate models. Several relevant probability distributions with be discussed.

Coverage Modifications 1

Study concepts, applications, and calculations of coverage modifications, including evalu-
ate the effect of coverage modifications, calculate loss elimination ratios and increased limits
factors, and evaluate the effects of inflation on losses.

Risk Measures 1

Study concepts, applications, and calculations of common risk measures, including Value
at Risk and Tail Value at Risk.

Construction and Selection of Parametric Models 3

Understand and be able to construct and estimate parameters for parametric models,
including severity, frequency, and aggregate distributions. Maximum likelihood estimations,
Bayesian estimation, and model selections will be discussed.

Credibility 2

An introduction to concepts, applications, and calculations of losses using credibility pro-
cedures, including classical credibility and Bayesian credibility.

Insurance and Reinsurance Coverage 1

Understand the concepts and applications of the basic insurance and reinsurance coverage
for short-term insurances.

Pricing and Reserving for Short-Term Insurance Coverages 2

Study and apply the basic methods to calculate premiums and reserves for short-term
insruance coverages.

Projects and Tests 2

Total 14
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Evaluation

Participation 0-5%
Projects 0-25%

Homework/Quizzes 10-20%
Exams 30-45%

Final Exam/Project 25-40%

• Graduate students will be assigned special homework/test problems or projects.

• Clear descriptions of thought processes, evidence of critical thinking, and effective communication must be
demonstrated in written work.

• Writing Across the Curriculum: Students will be expected to communicate mathematics and mathematical
ideas effectively in speech and writing. At the University Writing Center, trained consultants are ready to help
you at any stage of the writing process. In addition to the important writing instruction that occurs in the
classroom and during professors’ office hours, the Center offers another site for learning about writing. All
students are encouraged to make use of these important services.

• NOTE: Once a student has received credit, including transfer credit, for a course, credit may not be received
for any course with material that is equivalent to it or is a prerequisite for it.
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