
Proposed Program Changes for Management Science
Name and summary of current program:

Master of Science in Management Science.  

Current catalog description:
Management Science

The management science program is directed toward integrating scientific methods with the functional aspects of organizations by investigating the application of quantitative methodology and systems analysis in the context of such functional areas as production, finance, logistics, marketing and accounting. This integration provides the students with a broader perspective toward managerial decision-making in both private enterprise and public administration.

Mid-career professionals or undergraduates with a background in engineering, mathematics, physical sciences or business and economics who intend to seek managerial, consulting or systems analyst positions are appropriate candidates. In particular, those candidates who intend to seek positions demanding both technical and management skills find the management science background advantageous in dealing with the complex problems of industrial, commercial, and public service organizations.

The industrial and systems engineering department administers the management science program. To be admitted to the program, a candidate must demonstrate basic competence in calculus, statistics, linear algebra, introductory operations research, accounting, finance, production and microeconomics. A candidate lacking a certain background may be required to take background courses. The minimum program consists of 30 credit hours of course work, of which at least 18 credit hours must be in the 400- level. The ISE graduate faculty coordinator must approve all course work.

The Graduate Programs Office in the College of Business and Economics must approve all graduate business courses (numbered 400 and above). Courses are only open on a space available basis. Students with 2 years of full-time work experience may enroll in other CBE graduate courses as long as they have the proper prerequisites.

Quantitative Courses

(at least 15 credit hours from the following list; no more than 6 credit hours in the 300- level)

IE 305 Simulation (3), Prerequisite: IE 121 and 220

IE 316 Advanced Operations Research Techniques (3), Prerequisite: IE 220

IE 328 Engineering Statistics (3), Prerequisite: MATH 23 or equivalent

IE 339 Applications of Stochastic Processes (3), Prerequisite: IE 220 or equivalent

IE 409 Time Series Analysis (3), Prerequisite: IE 121 or equivalent

IE 410 Design of Experiments (3), Prerequisite: IE 121 or equivalent

IE 411 Networks and Graphs (3), Prerequisite: IE 316 or equivalent

IE 414 Heuristic Methods in Combinatorial Optimization (3), Prerequisite: IE 316 or equivalent

IE 416 Dynamic Programming (3), Prerequisite: IE 316 or equivalent

IE 418 Discrete Optimization (3), Prerequisite: IE 220 or equivalent

IE 431 Operations Research Seminar (3)

IE 439 Advanced Applications of Stochastic Processes (3), Prerequisite: IE 339 or equivalent

ECO 322 Competitor and Market Analysis (3), Prerequisite: ECO 105, 145 and MATH 21, 31 or 51

ECO 358/(IE 358) Game Theory (3), Prerequisite: ECO 105 or 115 and 119 and MATH 21, 31 or 51

ECO 402 Managerial Economics (3), Prerequisite: GECO 401 or equivalent and calculus

ECO 412 Mathematical Economics (3), Prerequisite: Consent of the chair

ECO 413 Advanced Microeconomics Analysis (3), Prerequisite: ECO 402 or equivalent

ECO 414 Advanced Topics in Microeconomics (3), Prerequisite: ECO 401 and GECO 413 or equivalent

ECO 415 Econometrics I (3), Prerequisite: ECO 401 or equivalent

ECO 416 Econometric Theory (3), Prerequisite: ECO 401 or equivalent and calculus

ECO 447 Economic Analysis of Market Competition (3)

ECO 460 Index Numbers and Time Series Analysis (3)

ECO 461 Forecasting (3)

ECO 462 Adv. Statistics for Business & Economics (3), Prerequisite: Calculus

ECO 463/(IE 458) Topics in Game Theory (3), Prerequisite: Two semesters of calculus, ECO 412 and 414, or permission of instructor

MATH 334 Mathematical Statistics (3-4), Prerequisite: Math 231 or 309

Functional Areas

(at least 12 credit hours from a chosen functional area) prerequisites must be met for all CBE courses.

Area


Example Courses

Accounting
ACCT 307, 309, 315, 316, 317, 324.



GBUS 401, 413, 414.



MACC 420, 492.

Finance

FIN 323, 328, 330, 331, 332, 333, 335, 340, 353.



IE 413.



GBUS 419, 420, 421, 422, 424, 426, 431, 473.



ECO 470.


MATH 467, 468.

Information Systems
ACCT 311.



BIS 311, 331, 342 (SCM 342).

CSC 327, 330, 414, 415, 417.

IE 307, 309, 310, 341, 342, 343, 408, 415, 437, 438.

Marketing
ECO 325/(MKT 325).



GBUS 481.

ECO 447.

MKT 315, 316, 319, 320, 321, 330.



MSE 421, 431.

Production & Logistics
GBUS 450.



IE 319, 324, 332, 334, 340, 342, 343, 344, 415, 419, 422, 424, 443, 445, 448, 449, 450, 451. MSE 421, 423, 425, 427, 433, 446, 496.

Public Service
ECO 311, 312, 314.



FIN 353, 354.



ECO 430, 450, 451, 452, 453, 454.



MGT 331.

Additional Electives - (3 credit hours)

Courses suggested in categories I and II, plus others offered by the ISE department, the College of Business and Economics and other related fields.

Proposed program changes (as they will appear in the catalog):

The Industrial and Systems Engineering Department administers the management science program.  To be admitted to the program a candidate must demonstrate basic competence in calculus, statistics, linear algebra, introductory operations research, accounting, production and economics.  A candidate lacking a certain background may be required to take remedial courses.  The minimum program consists of 30 credit hours of course work, of which at least 18 credit hours must be in the 400-level.  The ISE graduate faculty coordinator must approve all course work. Upon entering the program, the student must declare an area of concentration listed as follows:

· Operations Research

· Decision and Risk Analysis

· Economics and Cost Analysis 

· Production and Operations Management

· Logistics and Supply Chain Management

Each student is required to complete 15 credit hours of core courses, 12 credit hours of courses in the declared area of concentration, and 3-credit hours of approved free elective or completing a management science project. No more than 9 credit hours may be taken from the college of business and economics (e.g., including MKT, GECO, GBUS courses).

I. Core Courses (at least 15 credit hours)

	Course No.
	Course Title
	Prerequisite(s)

	IE 328
	Engineering Statistics
	Math 23 or equivalent

	IE 358
	Game Theory
	Eco 105 or 115 and 119 and Math 21, 31 or 51

	IE 362
	Logistics and Supply Chain Management
	IE 251 or equivalent

	IE 404
	Simulation 

(graduate version of IE305)
	IE 121 and IE 220

	IE 410
	Design of Experiments
	IE 121 or equivalent

	IE 426
	Optimization Models and Applications 

(graduate version of IE 316)
	IE 220 or equivalent

	IE 429
	Stochastic Models and Applications

(graduate version of IE 339)
	IE 220 or equivalent

	IE 458
	Topics in Game Theory
	Two semesters of calculus, GECO 412 and GECO 414, or permission of instructor

	Math 334
	Mathematical Statistics
	Math 231 or 309

	Note: Students who satisfy one or more of the core requirements from previous coursework (e.g., IE 305/404, 316/426,339/429) may substitute the core requirement by taking additional courses from his/her declared area of concentration. Up to 9 credit hours may be substituted.  


II. Areas of Concentration (at least 12 credit hours)

Each student must declare an area of concentration.  No more than 3 credit hours may be taken outside the declare area of concentration.  

	Areas of Concentration 
	Qualified Courses 

	Operations Research
	IE 406, 411, 412, 414, 416, 417, 418, 419, 439, 

GECO 402, 412, 423 Math 312, 338, 340

	Decision and Risk Analysis
	IE 358,458, 409, 410, 416, 419, 439, 442, 446, 451

Math 312, 338 GECO 416, 423, 460, 461

	Economics and Cost Analysis
	IE 358, 458, 413, GBUS 413, 414, 419*,420, 422, Math 467, 468

	Production and Operations Management
	IE 319, 324, 332, 340, 342, 347, 410, 415, 419, 424, 425, 442, 443, 445, 448, 449; GBUS 413, 450, 481, 483, 485, GECO 447 MSE 438, 446

	Logistics and Supply Chain Management
	IE 309, 319, 341, 358, 408, 409, 412, 414, 415, 416, 419, 425, 438, 443, 458, MKT 321, 325, GBUS 450, 481, GECO 416, 447, 460, 461


* Daytime section only for students without work experience

III. Approved Free Elective or Management Science Project  (3 credit hours)

Each student is to complete either an approved free elective relevant to the student’s career interest, or complete a project through IE 430 Management Science Project.  A faculty member must supervise the project. 

Description of proposed change(s):

The main changes are as follows:

· The core course list has been streamlined and reduced to 9 courses (a student must take 5)
· The areas of concentration have been completely restructured
· Students who satisfy one or more of the core requirements from previous coursework may substitute for the core requirement by taking additional courses from his/her declared area of concentration. Up to 9 credit hours may be substituted.  
· No more than 9 credit hours may be taken from the college of business and economics
Rationale for proposed change(s):

· The core course list has been streamlined and reduced to 9 courses- (to ensure a common core for the students; core courses will be offered more frequently).
· The areas of concentration have been completely restructured- (to avoid overlap with the M.S. in Analytical Finance and M.S. in Information and Systems Engineering).
· Course substitution - (allows more flexibility for ISE undergraduates entering the program). 
· No more than 9 credit hours may be taken from the college of business and economics- (upon request from the CBE; due to AACSB requirements). 
Academic Impact Statement:

Is this proposed program change interdisciplinary?

Somewhat; the students are allowed to take less CBE classes when comparing to the current program. 

Identify any known effects of the proposed program change on other programs at the University.

Should reduce overlap with other master’s programs such as M.S. in Analytical Finance and M.S. in Information and Systems Engineering. It will also reduce the resource load on CBE.

If there are known effects, individuals in charge of the affected programs must be consulted 

    about the proposed program change and the following information provided:

Who was consulted?

Deans Kathy Trexler and Richard Durand

Is the proposed program change acceptable to the affected programs?

Yes

Will any changes be required in the affected programs?  If so, describe.

N/A

Identify any known effects of the proposed program change on the University’s commitment to diversity.

N/A

Resource Impact Statement:

Provide each of the following:

Library impact statement 
N/A


Computer impact statement
N/A
Faculty impact statement
Reduce CBE teaching load; Increase ISE teaching load.


Facilities impact statement
N/A

 Provide a statement indicating who will assume financial responsibility for any new resources required:
The ISE department will assume financial responsibility for any new resources required.

Proposed New Course for APC

1.  Proposed new course number and course description (as is it will appear in course catalog):

IE 426  Optimization Models and Applications

Modeling and analysis of operations research problems using techniques form mathematical programming. Linear programming, integer programming, multi-criteria optimization, stochastic programming and nonlinear programming using an algebraic modeling language. This course is a version of IE 316 for graduate students, with research projects and advanced assignments. Closed to students who have taken IE 316.  Prerequisite: IE 220 or equivalent background.  

2. Instructional mode (i.e., lecture, recitation, laboratory, seminar, independent study, or other) and number of contact hours per week:

The instructional mode will be a combination of lecture and team projects. The course will meet twice a week for 75 minutes each; or three times a week for 50 minutes each. The course will last a whole semester.

3. Rationale for proposed new course:

To create a graduate version of IE 316, an intermediate course in operations research.  The course is among the required core for the proposed Management Science program.

4. Academic impact on programs affected by new course: 

M.S. in Information and Systems Engineering

Is this proposed new course cross-listed? no

Is the proposed new course acceptable to all affected programs? yes

If there are known effects, individuals in charge of the affected programs must be consulted about the changes and the following information provided: 

Who was consulted? ISE faculty
Is the proposed new course acceptable to the affected program? yes

Will any changes be required in the affected programs? If so, describe.

Identify any known effects of the proposed new course on the University’s commitment to  

     diversity. 

IE 316 is a required core course for M.S. in Information and Systems Engineering.  This requirement should be replaced with the course IE 426.

5. Resource Impact Statement:

a. Provide each of the following:

(1) Library impact statement

The library has adequate resources on mathematical programming and optimization.

(2) Computer impact statement

None. Any computing requirements will be handled by LTS public sites.

(3) Faculty impact statement

Will be taught by various ISE faculty.  At least four ISE faculty are qualified to teach the class.

(4) Facilities impact statement

Will require a classroom.

b. Provide a statement indicating who will assume financial responsibility for any new resources required:

Financial responsibility will be borne by the ISE department.

Proposed New Course for APC

1.  Proposed new course number and course description (as is it will appear in course catalog):

IE 429  Stochastic Models and Applications

Introduction to stochastic process modeling and analysis techniques and applications. Generalization of the Poisson process; renewal theory and applications to inventory theory, queueing, and reliability; Brownian motion and stationary processes.  This course is a version of IE 339 for graduate students, with research projects and advanced assignments. Closed to students who have taken IE 339.  Prerequisite: IE 220 or equivalent background.  

2. Instructional mode (i.e., lecture, recitation, laboratory, seminar, independent study, or other) and number of contact hours per week:

The instructional mode will be a combination of lecture and team projects. The course will meet twice a week for 75 minutes each; or three times a week for 50 minutes each. The course will last a whole semester.

3. Rationale for proposed new course:

To create a graduate version of IE 339, an intermediate course in stochastic models of operations research.  The course is among the required core for the proposed Management Science program.

4. Academic impact on programs affected by new course: 

Is this proposed new course cross-listed? no

Is the proposed new course acceptable to all affected programs? N/A

If there are known effects, individuals in charge of the affected programs must be consulted about the changes and the following information provided: 

Who was consulted? N/A
Is the proposed new course acceptable to the affected program? N/A

Will any changes be required in the affected programs? If so, describe.

Identify any known effects of the proposed new course on the University’s commitment to  

     diversity. 

6. Resource Impact Statement:

c. Provide each of the following:

(5) Library impact statement

The library has adequate resources on stochastic processes and queueuing theory.

(6) Computer impact statement

None. Any computing requirements will be handled by LTS public sites.

(7) Faculty impact statement

Will be taught by various ISE faculty.  At least two ISE faculty are qualified to teach the class.

(8) Facilities impact statement

Will require a classroom.

d. Provide a statement indicating who will assume financial responsibility for any new resources required:

Financial responsibility will be borne by the ISE department.
















