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Part 1:  Broad Description and Purpose of 
Program 

What is Actuarial Science?  
Actuaries are business professionals who analyze the financial consequences of risk (From: 
Society of Actuaries​).  They use mathematics, statistics and financial theory to study uncertain 
future events, most often with respect to insurance and pension programs.  As a career, actuarial 
work is highly rewarding.  The U.S. News and World Report ranks “Actuary” as #9 in their list 
of “Best Business Jobs” (“Statistician” is #1 and “Mathematician” is #5).  They report that the 
median salary is $96,700 with a very low unemployment rate 4.0%.  It is also predicted that this 
profession will grow at a rate of 18% in the next 8 years.  (From:  ​U.S. News​). 
 
In order to become an actuary, one must pass a series of examinations that assess a core set of 
knowledge beginning with Probability and Statistics (SOA Exam P) and Financial Mathematics 
(SOA Exam FM), progressing into more insurance-specific topics such as Life Contigencies 
(SOA Exam MLC) and then -- further in one’s career -- into much more specific areas such as 
Enterprise Risk Management (SOA Exam ERM).  These exams are famously intense and 
difficult.  Most examinees spend several months preparing each exam.  
 
In addition to the exams, actuaries have so-called Validation by Educational Experience (VEE) 
requirements.  These are completed by receiving a specified grade in certain VEE-approved 
courses.  The subjects of these courses consist of Economics, Corporate Finance and Applied 
Statistical Methods (From:  ​SOA VEE Home Page​). 
 
A typical entry-level actuary has just graduated from college with a Mathematics or Statistics 
major, often with a related Minor such as Economics or Actuarial Science.  This person has also 
typically taken and passed one or two of the initial examinations, e.g., Exam P or Exam FM, and 
has participated in at least one internship with an insurance or risk management firm. 
 
 

https://www.soa.org/about/about-what-is-an-actuary.aspx
http://money.usnews.com/careers/best-jobs/actuary
https://www.soa.org/education/exam-req/edu-vee.aspx


 

What is the purpose of a Minor in Actuarial Science? 
Offering a minor program in Actuarial Science gives the college graduate a often-needed initial 
boost into their actuarial career.  In such a program, a college will give potential actuaries the 
opportunity to learn the fundamental aspects of business and risk management in business while 
teaching them the foundational mathematics and statistics required by the examinations and their 
career ahead.  In addition, the minor will give students an opportunity to fulfill several of their 
upcoming VEE requirements. 
 
N.B. -- ​ Preparation for the actuarial exams, at least for Exams P and FM, has been an informal 
service that the MT/CS Department has provided for many decades at this point.  This minor 
program is meant to formalize this service and to help JCU recruit and retain students as a result 
of this formalization. 

How does this program relate to existing programs? 
Due to the highly specialized nature of Actuarial Science as a career as well as the high level of 
mathematics needed to succeed in it, this minor program is best paired with a major in 
Mathematics.  The actuarial job market is quite competitive.  So, it is in the best interests of our 
students to front-load this minor program with courses such as the Calculus I-II-III sequence that 
their competitor from other universities will also be prepared in.  
 
Nevertheless, this minor also works very well with a major in Physics, Economics or Finance.  In 
the narrative below, exemplar 4-year plans with this minor will be given with these majors in 
mind.  Furthermore, since this minor is completely self-contained, any student with any major 
may enroll and succeed with this minor as long as she has the moxie, the dedication and the 
willingness to take on a heavy course load in addition to that of her major course of study. 
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Part 2:  Program Curriculum 

Program Learning Goals 
There are three main learning goals for this minor program.  

Goal 1:  Quantitative and Analytical Skills 
Students will master the quantitative and analytical skills required to obtain an entry level 
position in the actuarial profession.  In particular, students will be proficient in calculus 
techniques for modeling and analysis purposes and in probability and statistics. 

Goal 2:  Professionally Credentialed Knowledge 
Students will acquire the knowledge to qualify for professional credentials awarded by the 
Society of Actuaries and the Casualty Actuary Society.  In particular, students will study the 
content material of Exam P (which focuses on probability) and Exam FM (which focuses on 
financial mathematics).  Additionally, students will acquire Validation through Educational 
Experience (VEE) for Advanced Statistical Methods and Economics. 

Goal 3:  Proficiency in Research and Technology 
Students will attain proficiency in research methodology and computer technology.  In particular, 
students will learn to use R and other software packages to solve statistical problems. 
 

Required Courses of Program 
 
 
Course Course Title Credits Learning Goal 
MT 135  Calculus I 4 Goal 1:  Foundational Quantitative Content 
MT 136  Calculus II 4 Goal 1:  Foundational Quantitative Content 
MT 233  Calculus III 4 Goal 1:  Foundational Quantitative Content 
MT 229 Probability and Statistics 3 Goal 1:  Foundational Quantitative Content 

Goal 3:  Use of R and other software packages 
MT 421 Mathematical Statistics 3 Goal 2:  Exam P 
MT 424 Applied Regression 

Analysis 
3 Goal 2:  VEE for Applied Statistical Methods 

Goal 3:  Use of R and other software packages 
MT 225  Actuarial Mathematics 3 Goal 2:  Exam FM 
EC 201  Principles of Economics I 3 Goal 2:  VEE for Economics: Microeconomics 
EC 202  Principles of Economics II 3 Goal 2:  VEE for Economics: Macroeconomics 

Total credits: 30  
 



 

The following substitutions may be made in order to complete this minor: 
● Instead of MT 229, a student may substitute the EC 207-208 course sequence. 
● Instead of MT 424, a student may substitute EC 410 (Econometrics).  However, note that 

EC 410 carries only part of the VEE for Applied Statistical Methods, namely, Regression, 
whereas MT 424 carries the entire VEE for Applied Statistical Methods (Regression and 
Time Series). 

 
 
Furthermore, the following courses may be used to substitute any of the required courses above, 
except MT 135, MT 136, MT 225, MT 229, MT 233 and MT 421. 
 
Course Course Title Credits Learning Goal 
DS 100  Introduction to Data Science 3 Goal 3:  Data Science Research 
CS 150 Database Systems 3 Goal 3:  Use of Databases 
FN 312  Business Finance 3 Goal 2:  VEE Corporate Finance 
 
 

Sample Four-Year Plans 
 
The following charts show a number of sample four-year plans for this minor.  
 

With Mathematics B.S. Major 
With a Mathematics major, a student may take this minor as given below.  Courses that 
are already required for the Mathematics major are given in ​blue. 

 

Year Fall Semester Spring Semester 

1 MT 135 
 

MT 136 
MT 229 

2 MT 233 
EC 201 

MT 225 
EC 202 

3  MT 421 

4 MT 424  

 
 



 

With Physics B.S. Major 
With a Physics major, a student may take this minor as given below.  Courses that are 
already required for any of the Physics majors are given in ​blue​. 

 

Year Fall Semester Spring Semester 

1 MT 135 
 

MT 136 
MT 229 

2 MT 233 
EC 201 

MT 225 
EC 202 

3  MT 421 

4 MT 424  

 

With Economics Major 
With an Economics major, a student may take this minor as given below.  Courses that 
would count towards the Economics major are given in ​blue​. 

 
 

Year Fall Semester Spring Semester 

1 MT 135 
EC 201 

MT 136 
EC 202 
EC 207 

2 EC 208 
MT 233 
 

MT 225 
 

3  MT 421 

4 EC 410  

 

 

  



 

With Finance Major 
With a Finance major, a student may take this minor as given below.  Courses that would 
count towards the Finance major are given in ​blue​. 
 

 

Year Fall Semester Spring Semester 

1 EC 201 
MT 135 

EC 202 
EC 207 
MT 136 
 

2 EC 208 
MT 233 

FN 312 
MT 225 

3  MT 421 

4 MT 424  

 

With Generic Major 
With any major, a student may take this minor as given below.  

 
 

Year Fall Semester Spring Semester 

1 EC 201 
 

EC 202 

2 MT 135 MT 136 
MT 229 

3 MT 233 MT 225 

4 MT 424 MT 421 

 

Completion of SOA Exams 
 
It is anticipated that each student in the program will have taken both Exam P and Exam FM by 
the end of the summer following graduation.  In general, each student that has taken and passed 



 

MT 421 will be prepared to take Exam P; and each student that has taken and passed MT 225 
will be prepared to take Exam FM. 
 

Part 3:  Organization and Administration of 
Program 
 
The Actuarial Science Minor Program will be housed within the Department of Mathematics and 
Computer Science.  The Chair of the Department will designate a faculty member as the 
coordinator of this program.  The coordinator has the following responsibilities: 

1. Collect all assessment material from each relevant course, 
2. Analyze the assessment data using the Program Learning Goals as benchmarks and make 

any needed programmatic or academics recommendations accordingly to the Department, 
3. Meet with potential and current students in the program and answer questions and 

concerns regarding the program, 
4. Help facilitate study sessions for students preparing to take Exam P or Exam FM, 
5. Complete any other tasks needed to facilitate the running of this program on an ad hoc 

basis. 

Part 4:  Implementation Timetable and 
Other Issues 
 
All of the courses of this minor program are currently being offered.  The only course that is 
specific to actuarial science (MT 225) may be taught by Brendan Foreman at the MT/CS 
Department or an adjunct faculty member with expertise in this field.  There are several 
individuals in the region with connections to JCU, who are qualified to teach this course.  For 
this reason, this program may be implemented immediately and is not overly dependent on one 
individual member of the faculty. 
 
Furthermore, the coordinator of this program (and the entire MT/CS faculty in as much as is 
possible) will actively recruit potential incoming students for this program.  This can be done 
with visitations to local high schools as well as special events for high school students hosted by 
JCU designed to highlight the importance of mathematics in actuarial work and finance.  It is 
hoped that this recruitment effort will help bring in five or more additional students per academic 
year. 



 

Part 5:  Assessment 
The effectiveness of this program will be determined via four methods. 
 

1. Level of Completion of the Program Learning Goals 
The coordinator will collect the final grades or other assessment scores of each student in 
the program for the required courses of the minor.  These will be aggregated by Goal. 
They will also be analysed in terms of flow in order to determine an optimal sequence of 
courses. 
 

2. Performance on SOA Exams 
The SOA publishes the information of all people who have taken and passed each exam. 
The coordinator will collect this information regarding the dates and grades of each SOA 
exam taken by each student in the program.  This data will be analyzed in terms of pass 
rate and participation rate. 
 

3. Exit Interviews 
The coordinator will interview graduating students in the program to determine their 
impressions of the courses and how the program may be improved. 
 

4. External Consultation 
The coordinator will meet at the end of each Spring semester with local contacts in the 
insurance field and have them evaluate the overall aspect of the program. 
 

The data from each of these sources will be analyzed and written as an annual report to the 
Department.  This data and analysis will be used by the coordinator to develop any 
recommendations for improving the program. 
 

Part 6:  Anticipated Budget 
All of the courses for this minor program are already being offered on a consistent basis. 
Furthermore, it is unlikely that implementation of this program will necessitate more frequent 
offerings of these courses, at least initially.  Thus, this program will not need any additional 
funds to implement. 
 
Given below is the budget matrix for anticipated revenue from this program for the next four 
years.  This budget assumes that we will be able to successfully recruit five additional students 
each year for this program. 
 



 

 
 



 

 

Part 7:  Letter from University Budget 
Committee 
 
 
The UBC has agreed to support this proposal.  A letter stating as such is forthcoming. 
  

  



 

Part 8:  Letter from the Executive Director 
for Academic Finance 
 
 

 



 

Part 9:  Letters from Enrollment Division 
 

 
 

 

  



 

Part 10:  Letters of Support 
 

 
 
 
  



 

 
 


