204KM: Operational Research



Module size                                         Single
Level                                                    2
Credit Unit                                           20
Total student study hours                 200


Aims and Summary

This module adopts a practical approach to data management and operational research. It introduces techniques and/or methods for identifying data sources, for searching efficiently, and for the collection, classification, representation, interpretation and analysis of data retrieved. Some techniques and applications associated with a broad range of areas of OR are covered. The module aims to provide students with an insight into both the use of the techniques and some of the underpinning theory.

The methods taught are used extensively in many industries and local and national government, and also research and development. In addition this module develops useful skills which can be used in some final year projects.

Intended Module Learning Outcomes

On completion of this module the student should be able to: 

1. Explain and apply various methods of data collection for diverse uses. Design, conduct, analyse, report and critically evaluate a small-scale sample survey. 
2. Model a range of situations for analysis by OR methods. Solve a range of business decision problems using appropriate software, analyse the output, and interpret the results in context. 
3. Explain the basic ideas behind a range of OR techniques and summarise their underlying assumptions, applications and limitations.

Indicative Content

Data

Definitions; the use of data in business; standards; data quality. Identification of sources, relevance and access,  e.g. government statistics, financial and business statistics. The Internet and other methods as appropriate.

Practical Primary Data Collection and Analysis

Experiments and surveys, questionnaire design, sampling strategies. tools and techniques; analysis of data from a small scale survey and effective communication of the findings.





Linear Programming

History and nature of OR investigations, Linear programming: formulation, use of computer software (e.g. LINDO), basic Simplex algorithm, duality, sensitivity analysis, Transportation algorithm, applications such as scheduling and data envelopment analysis.

Operational Research applications, such as:

Inventory control models, deterministic inventory control models, including Economic order quantity and probabilistic inventory control models.

Forecasting, concepts of forecasting, accuracy measures, and different forecasting methods.

Teaching and Learning
[bookmark: _GoBack]
Lectures reinforced by tutorial and workshop sessions will be used as appropriate. In the laboratory session extensive use will be made of appropriate software.

Student activity and time spent on each activity comprises:
	Lecture 
	22 hours 
	(11%) 

	Tutorial 
	22 hours 
	(11%) 

	Workshop 
	22 hours 
	(11%) 

	Self-guided 
	134 hours 
	(67%) 


Total          200 hours


Method of Assessment (normally assessed as follows)

	Assessment 
	Weighting 
	Learning Outcomes

	
	
	1
	2
	3

	Coursework
	40%
	· 
	· 
	

	Examination
	60%
	
	· 
	· 



For a failed module, any component with a mark less than 40% must be reassessed.

Assessment

Composition of module mark: 40% Coursework (20% Report assessing learning outcome 1 and 20%  report assessing learning outcome 2);  60% Examination
Pass requirements:                    Coursework must be at least 35% and Exam must be at least 35% and  
           Module Mark must be at least 40%

Essential Reading 
Hamdy, A. Taha (2010) Operations Research: An Introduction. University of Arkansas

Winston, W. and Goldberg, J. (2004) Operations Research: Applications and Algorithms. Thomson/Brooks/Cole.

Recommended Reading 
Grove et al (2004) Survey Methodology. John Lilley and Sons Inc. 

Makridakis, S., Wheelwright, S.C. and Hundman, R.J. (1998) Forecasting, Methods and Applications, 3rd edition, John Wiley & Sons, Inc. 

Louis, M. Rea, Richard, A. Parker. (1997) Designing and Conducting Survey Research: A Comprehensive Guide. Jossey Bass Wiley. 

Wiliams, H.P., and Chichester, P. (1999) Model Building in Mathematical Programming. Wiley. 

Required Equipment

Scientific calculator
