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REPORT TO THE UNDERGRADUATE COUNCIL COMMITTEE
DATE:

December 14, 2010

FROM:
Gordon Ford College of Business Undergraduate Committee

The Gordon Ford College of Business Graduate Committee submits the following items for consideration:

	TYPE OF ITEM
	DESCRIPTION OF ITEM

	Action 
	Proposal to Create a New Course
(ECON 497) Senior Seminar in Mathematical Economics

Contact:  Claudia Strow, claudia.strow@wku.edu, 745-3627

	Action 
	Proposal to Create a New Major Program

Mathematical Economics

Contact:  Claudia Strow, claudia.strow@wku.edu,  745-3627


Proposal Date:  August 30, 2010

Gordon Ford College of Business

Ogden College of Science and Engineering

Department of Economics

Department of Mathematics and Computer Science

Proposal to Create a New Major Program

(Action Item)

Contact Person for Economics: Claudia W. Strow, claudia.strow@wku.edu, X53627

Contact Person for Mathematics and CS: Melanie Autin, melanie.autin@wku.edu, X56171

1.
Identification of program:

1.1 Program title:  Mathematical Economics

1.2 Degree Type:  BS

1.3 Classification of Instructional Program Code (CIP):  45.0603
1.4 Required hours in proposed major program:  49

1.5 Special information:  This major is a joint program from the Department of Economics in the Gordon Ford College of Business and the Mathematics Division of the Department of Mathematics and Computer Science in the Ogden College of Science and Engineering.  An interdisciplinary senior seminar course will serve as the capstone for the program.

1.6 Program admission requirements:

(1) the completion of MATH 136, ECON 202 and 203, and ECON 206 or STAT 301 with a minimum GPA of 2.0 in the courses listed; and (2) completion of a minimum of 60 hours with a minimum GPA of 2.0 overall; and (3) completion of a minimum of 12 hours at Western Kentucky University with a minimum WKU GPA of 2.0.

1.7 Catalog description:

The major in Mathematical Economics (reference number X ) requires a total of 120 credit hours of course work, with 27 hours in Economics, 21 hours in Mathematics, and 1 hour of an interdisciplinary senior seminar course.  This major leads to a Bachelor of Science degree intended for students interested in graduate studies in economics, public policy, or business, as well as those students seeking analytical careers that will require extensive mathematics backgrounds. 

The program of study requires completion of a second major or a minor.  The second major may not be economics, business economics, or mathematics.  The minor may not be economics or mathematics.  

All majors must complete a 40-hour core consisting of ECON 202, 203, 206 (or STAT 301), 302, 303, 306 or 307, 464, 465; MATH 136, 137, 237, 307; and ECON 497 or MATH 497.  Additionally, either MATH 331 or 310 must be completed, and students must take three additional hours from either MATH 331, 310, 305, 382, 435, or 405.  The remaining 3 hours in economics for completion may be selected from other 300 and 400 level economics courses.  A sample schedule follows.  

Admission to the mathematical economics major requires (1) the completion of MATH 136, ECON 202 and 203, and ECON 206 or STAT 301 with a minimum GPA of 2.0 in the courses listed; and (2) completion of a minimum of 60 hours with a minimum GPA of 2.0 overall; and (3) completion of a minimum of 12 hours at Western Kentucky University with a minimum WKU GPA of 2.0.  All mathematical economics majors will be required to enroll in an interdisciplinary senior seminar course prior to graduation (ECON 497 or MATH 497, 1 hour).

	Suggested Program of Study

	Mathematical Economics Major

	Freshman Year
	
	
	Sophomore Year
	

	Foreign Language (A.II)
	3
	
	ECON 202 (C)
	3

	ENG 100 (A.I)
	3
	
	ENG (200)
	3

	Humanities (B)
	3
	
	MATH 237
	4

	Social Science (C)
	3
	
	Natural Science (D)
	3

	MATH 136 (D.II)
	4
	
	ECON 206 or STAT 301
	3

	Health and Wellness (F)
	1
	
	ECON 203
	3

	World Cultures (E)
	3
	
	Courses in Second Major or Minor
	6

	HIST 119 or 120 (C)
	3
	
	COMM 161 (A.III)
	3

	Humanities Elective (B)
	3
	
	Health and Wellness
	1

	MATH 137
	4
	
	MATH 307
	3

	
	
	
	
	

	Total Hours
	30
	
	Total Hours
	32

	
	
	
	
	

	Junior Year
	
	
	Senior Year
	

	ECON 302
	3
	
	ECON 464
	3

	ENG 300 (A)
	3
	
	Upper-Division MATH elective
	3

	ECON 306 or ECON 307
	3
	
	General Electives
	3

	MATH 310 or MATH 331
	3
	
	Upper-Division Courses in Second Major or Minor
	6

	Upper-Division Courses in Second Major or Minor
	6
	
	ECON 465
	3

	ECON 303
	3
	
	General Electives
	3

	Upper-Division ECON elective
	3
	
	Upper-Division Courses in Second Major or Minor
	6

	General Electives
	3
	
	ECON497 or MATH 497
	1

	Natural Science with lab (D)
	3
	
	
	

	Total Hours
	30
	
	Total Hours
	28

	
	
	
	
	

	Grand Total Hours:  120


2.
Rationale:

2.1 Reason for developing the proposed major program:
Economics is a social science that is heavily dependent on mathematical tools.  In this program, students will become proficient in both mathematics and economics and gain a better understanding of the economic applications of mathematics.   Numerous economics graduates from WKU have expressed the fact that in hindsight they should have taken more mathematics courses in order to prepare themselves better for graduate studies in economics and for applied economics positions.  

The Journal of Economic Literature published a 1991 survey of the American Economics Association’s Commission on Graduate Education in Economics (Vol. 29, No. 3 (Sep., 1991), pp. 1054-1087).  This commission surveyed graduate students and graduate faculty concerning the requirements for and set-up of Economics PhD programs.  One section of this survey dealt solely with the mathematics requirements for a PhD in economics.  The commission found that “Graduate students reported that the level of mathematics used in various graduate courses was about what they believed it should be, which is slightly above level 3 (pg. 1073).”  Level 3 as defined by the commission consists of differential equations, linear programming, advanced probability theory, and applied math.  

One way in which other universities have met this need is by offering a major in mathematical economics.  Such a major not only prepares students better for graduate study in economics, public policy, or business, but it also allows them to obtain positions in applied economics and economic analysis.  Students with strong backgrounds in both mathematics and economics have found increased job opportunities in Kentucky doing economic forecasting, census analysis, applied mathematics, and banking.  Many of these jobs require strong quantitative skills, and a mathematical economics major would be ideal preparation for such positions.  

Furthermore, a major in mathematical economics is ideal for students wishing to pursue a career in actuarial science, especially if they combine this major with a minor in applied statistics or finance.  A mathematical economics major would also be ideal for mathematics students seeking ways in which to further apply their mathematical skills. 

2.2 Projected enrollment in the proposed major program:  15 – 20 students.  This projection is based on expressed interest by students over the last 3-5 years.

2.3 Relationship of the proposed major program to other programs now offered by the department:
The Economics Department currently offers a B.A. in Economics and a B.S. in Business Economics.  Students who choose the mathematical economics major cannot have economics or business economics as a second major (and vice-versa).  These students may not minor in economics.  The mathematical economics major would contain the core economics courses required in each of these existing majors but would also require a targeted group of mathematics courses to prepare students for graduate work in economics or applied positions in economics or actuarial science.  

The Mathematics Division of the Department of Mathematics and Computer Science currently offers a B.A. in Mathematics.  Some of the courses required in this existing major would also be required by the mathematical economics major.  Students who choose the mathematical economics major cannot have Mathematics as a second major (and vice-versa) or minor.  However, they can pursue the minor in applied statistics offered by the Mathematics Division.  The Mathematics Division also offers a B.S. in Middle Grades Mathematics, to which the mathematical economics program would have essentially no relationship.  

2.4 Relationship of the proposed major program to other university programs:
There are no other programs that target specific mathematics and economics courses for their degree requirements.  However, this program will work quite well in conjunction with other majors or minors on campus.  Specifically, individuals interested in actuarial science might find that this major, in conjunction with minors in applied statistics and/or finance, will prepare them well for the actuarial career path.

2.5 Relationship of the proposed major program to similar programs offered elsewhere in Kentucky and in other states (including programs at benchmark institutions):
The only other mathematical economics program within the state is at the University of Kentucky.  UK lists a choice of B.A. or B.S. in Mathematical Economics offered jointly by the economics and mathematics departments.  Our program would differ in that our course selection in mathematics is less concentrated in calculus, and we require additional applied courses within economics.  The WKU program will accept transfer credits for courses taken through the public college and university system as long as the WKU requirements for transfer credit and transferability are met.

One WKU benchmark institution has a mathematical economics major:  Ball State University.  The program at Ball State differs in that it requires courses in finance in addition to mathematics and economics.  

Mathematical economics majors are also found at Columbia University, the University of California San Diego, New York University, the University of Pittsburgh, Emory University, Wake Forest University, Colgate University, Rice University, the University of Richmond, Tulane University, Hofstra University, and Furman University.

2.6 Relationship of the proposed major program to the university mission and objectives:

The proposed major program is consistent with the objectives of the university.  The program prepares students to be productive, engaged leaders in a global society by providing them with the skills and applied knowledge to become competitive in the job market.
3.
Objectives of the proposed major program:

The mathematical economics major seeks to give students broad exposure to both mathematics and economics and to demonstrate to students the widespread complementary applications of the two fields.  Government and industry jobs in economics such as forecasting, applied mathematics, banking or finance typically require extensive mathematical training.  Furthermore, graduate work in economics has become increasingly more mathematical.  In fact, in determining acceptance, graduate economics programs typically place more weight on the applicant’s Math GRE score than any other score or attribute.   

Thus, the primary objective of the mathematical economics major is to prepare students better for graduate studies in economics, public policy, and business and for careers in economics that require extensive mathematical backgrounds.  In this program, students will learn how to analyze economic data using formal statistical methods, to use econometrics in order make predictions and understand correlations, and to analyze optimization models and apply them to economic theory.  The program will also give mathematics students exposure to inherent economic applications of the skills learned in a typical mathematics program.

4.
Program description:

4.1
Curriculum:

	ECONOMICS
	

	Courses
	Hours

	ECON 202
	Micro Principles
	3

	ECON 203
	Macro Principles
	3

	ECON 302
	Intermediate Micro
	3

	ECON 303
	Intermediate Macro
	3

	ECON 464
	Mathematical Economics
	3

	ECON 465
	Econometrics
	3

	ECON 3XX/4XX
	Upper Level Elective
	3

	ECON 206*
	Statistics
	3

	ECON 306/307
	Statistical Analysis/ Financial Data Modeling
	3

	TOTAL ECONOMICS HOURS
	28

	MATHEMATICS
	

	Courses
	

	MATH 136
	Calculus I
	4

	MATH 137
	Calculus II
	4

	MATH 237
	Multivariable Calculus
	4

	MATH 307
	Linear Algebra
	3

	Students must choose one of the following:
	3

	MATH 331
	Differential Equations
	

	MATH 310
	Discrete Math
	

	Students must also choose one of the following: 
	3

	MATH 331** 
	Differential Equations
	

	MATH 310**
	Discrete Math
	

	MATH 305
	Introduction to Mathematical Modeling
	

	MATH 382
	Probability &  Statistics I
	

	MATH 435
	Partial Differential Equations
	

	MATH 405
	Numerical Analysis
	

	TOTAL MATHEMATICS HOURS
	21

	Students must also choose one of the following: 
	1

	MATH 497 
	Senior Seminar in Mathematical Economics
	

	ECON 497
	Senior Seminar in Mathematical Economics
	

	TOTAL MATHEMATICAL ECONOMICS PROGRAM HOURS
	49

	*STAT 301 may be substituted for ECON 206
	

	**Credit for MATH 331 or MATH 310 may be applied only once. 
	


4.2
Accreditation, certification, approval, and/or licensure:  N/A

4.3
Program delivery:  Main campus and IVS to meet the needs of our extended campuses as appropriate.

5.
Resources:

5.1 Faculty:  Current economics and mathematics faculty is adequate for this program.
5.2 Technological and electronic informational resources (e.g., databases, e-journals):  Current resources are adequate.

5.3 Facilities and equipment:  Current facilities and equipment are adequate.

6.
Proposed term for implementation:


Fall 2011


7.
Dates of prior committee approvals:

Economics Department:



____11/15/2010____

GFCB Curriculum Committee:


____11/29/2010____

Mathematics and CS Department:


____11/12/2010_____

Ogden College Curriculum Committee:

__________________

Contact with Office of Academic Affairs

re: CPE Posting



__________________

Undergraduate Curriculum Committee

___________________

University Senate




___________________

Attachment:  Program Inventory Form
Proposal Date:  October 27, 2010

Gordon Ford College of Business

Department of Economics

Proposal to Create a New Course

(Action Item)

Contact Person: Claudia W. Strow, claudia.strow@wku.edu, X53627

1.
Identification of proposed course:

1.8 Course prefix (subject area) and number:  ECON 497

1.9 Course title:  Senior Seminar in Mathematical Economics

1.10 Abbreviated course title:  Senior Seminar in Math-Econ

1.11 Credit hours and contact hours:  1

1.12 Type of course:  S - Seminar

1.13 Prerequisites/corequisites:  Senior standing and admitted to the major in mathematical economics

1.14 Course catalog listing:  This course is designed to integrate the ideas and techniques students have encountered in their work in mathematics and economics.  Students will study research articles and/or undertake independent investigations in mathematical economics.  Written and oral presentations are required.  This course is equivalent to MATH 497.

2.
Rationale:

2.1 Reason for developing the proposed course:
This course will serve as the capstone course for students in the proposed mathematical economics program.  It is designed to integrate the ideas and techniques students have encountered in their work in mathematics and economics.

2.2 Projected enrollment in the proposed course:
It is anticipated that 10-15 students will take this course each year.   However, it is expected that this number will increase substantially as the mathematical economics program grows and matures.

2.3 Relationship of the proposed course to courses now offered by the department:
The Economics Department currently requires all majors to take a similar course (ECON 499).

2.4 Relationship of the proposed course to courses offered in other departments:
Many departments offer a senior capstone/seminar course.  The Department of Mathematics and Computer Science will be submitting an equivalent course to be used in the proposed joint B.S. in Mathematical Economics program.

2.5 Relationship of the proposed course to courses offered in other institutions:
Similar courses are offered at the following institutions:

University of Richmond:  Capstone in Mathematical Economics (MTEC 400)

Emory University:  Seminar in Mathematical Economics (ECON 218)

Colgate University:  Seminar in Mathematical Economics (ECON 478)

3.
Discussion of proposed course:

3.1 Course objectives:

The objective of this course is to assess student-learning outcomes and provide closure to the link between economics and mathematics.

3.2 Content outline:

A. Final link between economics and mathematics

B. Career/graduate school exploration and preparation

C. Senior paper that links an application or theory to both the economics and mathematics disciplines.

D. Senior presentation

3.3 Student expectations and requirements:

Students will be required to complete written papers and oral presentations.

3.4 Tentative texts and course materials:

No textbook is required.  Students will utilize journals in mathematical economics, as well as journals in mathematics and economics.
4.
Resources:

4.1 Library resources:  Current library resources are adequate.

4.2 Computer resources:  Current computer resources are adequate.

5.
Budget implications:

5.1 Proposed method of staffing:  Current economics faculty is adequate.
5.2 Special equipment needed:  N/A

5.3 Expendable materials needed:  N/A

5.4 Laboratory materials needed:  N/A

6.
Proposed term for implementation:  Fall 2011
7.
Dates of prior committee approvals:

Economics Department:



____11/15/2010______

GFCB Curriculum Committee:


____11/29/2010______


Undergraduate Curriculum Committee

___________________


University Senate




___________________

Attachment:  Bibliography, Library Resources Form, Course Inventory Form
