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2. Course presentation

The area of quantitative methods for decision making uses the scientific method as the
basis to research and help make decisions on complex problems of the organizations.
The purpose of this course is to equip the participants with the relevant tools and
techniques for applications in solving managerial problems. The focus of this course will

be on applications of quantitative methods in business situations.

The methodology of the course is based on what is known as Operations Research, a
science that offer to the decision maker different quantitative methodologies in order
to make decisions. The objective of the course is to learn the fundamental concepts,
the quantitative models, up to date solution techniques in problem solving and
complex decision making. During the course we will see how to apply these techniques
in different areas of an organization, such as marketing, production and operations,
logistics, finance, etc. Emphasis will be made on practical and real world applications.

Excel spreadsheet together with the module "Solver" will be intensively used.

3. Competences to be achieved

The objective of the course is to provide the fundamental concepts, quantitative

models, solution methods and up to date techniques in decision making.

General competences

Specific competences

Instrumentals

¢ Organization and planning
capacities.

¢ Knowledge of software.
e Problem solving.

e Information search and
processing

Interpersonals

e Team work.

e capacity to write technical
reports.

Systematics

e Critical reasoning skills in both
reading and writing
communication.

quantitative information.

e Adaptation yo new situations
and environments.

e Oral communication in public.

¢ Good analysis of qualitative and

Academic and professionals

e Recognize the relevance of
guantitative methods in decisidn
making within management
organizations.

e To be able to know when these tolos
can be used, and in which
environments, and when not to use
them.

e Tolearn how to apply these tools and
methodologies of quantitative
methods in managerial problems.

e To be able to use information system
technologies and optimization
software as a support for complex
decisién making situations.

e To develop the understanding of the
results obtained and how to
implement them in “real world”
sifuations




Course program
Infroduction to modelling

Linear Programming:

2.1. Structure of the problem.

2.2. Mathematical conditions.

2.3. Objectives and constraints.

2.4. Examples of formulations: human resources problems, capacity problems,
fransportation problems.

Solution methods in LP

3.1. Graphical method

3.2. The simplex algorithm

3.3. Solver and other software.
3.4. Heuristic methods

Integer programming

4.1. Problem formulation.

4.2. The branch and bound procedure.
4.3. The knapsack problem.

4.4, Assignment problems.

4.5. Location modelling problems

Multiobjective programming

5.1. Objective space.

5.2. Efficiency in solutions

5.3. The weighting method and constraint methods. Case studies.
5.4. Goal programming.

Network Models

6.1. Network notation

6.2.  Minimum spanning tree
6.3. Maximal flow

6.4. Shortest Path

Project Management
7.1. Critical Path Model
7.2. PERT

7.3. PERT/CMP

7.4. Probabilistic PERT
7.5. Case study

Waiting Lines and Queuing Theory and Modelling
8.1. Waiting line characteristics

8.2. Arrivals

8.3. Service

8.4. The M/M/1 model

8.5. The M/M/m model

8.6. Case studies

Simulation modelling
9.1. When to use simulation?
9.2. MonteCarlo simulation



9.3. Simulation of a queuing problem
9.4. Case studies

5. Evaluation

e Final exam: 60% of the grade. You need to obtain in this exam at least a 4 out of

10 to pass the course.

e Confinuous evaluation: 40% of the grade:
o 30% homeworks and case studies

o 10% participation in class (seminars are compulsory)
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Software
e Excel Solver

e GLP (Windows graphic visualization program for 2-dimensional linear
programming models).

7. Methodology

The teaching activities during the course will be as follows:

e 20 sessions of 1:30 hours each. Check Schedule of classes in the intfranet of the
course

e 3 seminar groups, with six sessions of 1:30h each, where case studies will be
discussed, together with problem solving. Students will have to hand out the
homework at the beginning of the class. Case studies can be presented by groups
of maximum 3 students. Check Schedule of seminars in the intranet of the course

]

Attention: Homework and case studies have to be presented by ALL students af most
before the first session of the seminars, without exceptions.

Course Material, homeworks and case studies will be posted in the intranet of the
course.

8. Schedule
See course infranet on “campus global”

About the instructor

Daniel Serra graduated in 1984 in Economics from the Autonomous University of
Barcelona, and obtained a master in systems analysis and his PhD in the Whiting School
of Engineering at Johns Hopkins University in 1989. He is actually professor of
management in the department of Economics and business at the Universitat Pompeu
Fabra (UPF). His fields of specialization are logistics and quantitative methods in
management. He has more than 30 publications in international journals, such as
European Journal of O.R., Computers and O.R., Journal of the Operational Research



Society, Network and Spatial Economics, Journal of Regional Science, Geographical
Analysis, Papers in Regional Science, among others. He belongs to the editorial board
of Geographical Analysis, International Journal of Regional Science, Supply Chain
Practice, and International Journal of Operations Research and Information Systems. He
has worked in consulting for several firms and institutions in the implementation of
quantitative models for decision making. He has been vicerrector of the UPF from 2001
to 2013. Actually, he is the academic director of the school of Continuing Education at
UPF.

Personal webpage: www.danielserra.es



http://www.danielserra.es/







