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Operational Research
By 1939 the Royal Air Force commenced efforts 

to extent the range of radar. 

Studies was done on the communication 

network and the people operating it. 

The operators' techniques was improved and 

the limitations of network revealed.
(https://www.brittannica.com)



OR: Scientific approach

In support of high ranking officials in Britain, 

scientists, engineers, mathematicians, actuaries,

school teachers and lawyers 

gather evidence to determine whether

tactics and practices need rethinking 
(Thomas, W. 2019).



OR: Decision making process

Defining the problem

Search for alternative courses of action

Evaluation of alternatives

Selecting one (or more) alternative(s)



OR: Science of Better 
(www.scienceofbetter.org)

Better for whom? 

Optimize goals subject to constraints

- Do best under the constraints (efficient)

- Change constraints (effective)



Operational Research (OR) 

The application of mathematical, statistical,

simulation and/or systems models that incorporate 

probability, optimization and experimentation to

understand complex systems and

improve system performance



World War I (1914-1918) 
Example (1917)

Reduce risk (probability that ship sink)

Risk depends on factors(Fleet sizes, Speed of 
travelling, Times of sailing) 

Evaluate risk for factor values

Make decision on factor values
(https://www.youtube.com/watch?v=ILWbaWrjgU4)

https://www.youtube.com/watch?v=ILWbaWrjgU4
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Everyday travel example 
Modelling of

Risk, Travel time, Fuel consumption,….

Mathematical model (Time = Distance/Speed)

Statistical models (Averages, Probabilities) 

Simulation models (Base Case, Scenarios) 

Systems models   (App, Google maps)



Everyday travel example 

What is the weather and road conditions?

Are road assistance and protection available?

How does the traffic on different roads compare?

Did you pray before you travel?



My PhD research example

Standing literature and practical problem 

Detect and estimate permanent level shifts 

in the underlying process mean,

while temporary shifts (down fliers or up fliers)

may occur.



My PhD research example

Mathematics (Calculus, Algebra)

Statistical model   (Averages, Probabilities) 

Simulation model   (Base case, Scenarios) 

Decision support model   (ASUM Control chart)
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Research framework for OR

Decision support models are developed 

to be more effective and/or efficient for 

Management of projects, OR methodologies,

Statistics, Experimentation and Simulation.



Management of project risks 

Strategic, Project and Risk management

Project and Risk information

Risk studies 
(De Villiers, D. 2003)



Management of project risks

Reducing failure of IT projects 
(Bocibo, R.M. 2016)

Measuring success of IT projects
(Chele, M.E. 2017)

for financial accounting of small entities
(Möller, A. 2012)



OR research methodology

Formulation of a need as a problem 

Search relevant resources for solutions and 

translate it into specific solutions (new models 
and/or new frameworks)

Apply and evaluate solutions in terms of need

If solution not satisfactory, the process starts 
again(re-search),till satisfactory (operational) 
solution is found. (Pretorius, P.D., 1999, p17-p18)   



OR modelling

Research start with 

Standard methods and simple models, 

moves to advanced methods and models, and

development of new models and/or combining models

while comparing the accuracy and validity of the models.

Comparing and using more models for better decision making.



New models 
Combining

Time series and neural network models 
(Kruger, A.S., 2010)

Forecasting and volatility models 
(Fernandes, M.H., 2006) 

Statistical and probability models 
(Pretorius, P.D., 1999) 

Statistical and text mining models 
(Roberts, T., 2011)



New frameworks
Combining

Data Bases and Design of Experiments.
(Van Blerk, W.H., 2017) 

Management of projects and Simulation.
(Meyer, M., 2005) 

Simulation and Response Surface Optimization. 
(Rossouw, R.F., 2009).

Simulation and Reliability, Availability and Maintenance. 
(Van der Westhuizen, F.J. 2019)



Statistics
Psychology - Risk calculations for engineering students 
(Pretorius, A. 2004) - Illustrate parabolic fit and straight 
line fit

Health - Effects of demographic characteristics HIV 
prevalence over time (Sibanda, W. 2013, Dhlamini, M.G. 
2018)

Law - Fraud risk factor identification and combination of 
several fraud risk scores (Roberts, T. 2013) 

Investment - Investment strategies evaluated in terms of 
risk/reward and new risk measures developed 
(Groenewald, M.E. 2006) 
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Experiments

What can we learn from available data?

What is missing in the available data? 

Experimentation is done to produce new 
data for innovation. 

Design of Experiments is a way to model 
interactions and nonlinearity efficiently



A FRAMEWORK FOR ESTABLISHING AN EXPERIMENTAL  DESIGN APPROACH IN 

INDUSTRIAL DATA MINING (Van Blerk, W.H. 2017)
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Simulation
The scenarios where 

mathematical optimization and 

stochastic modeling converge are sustainable. 

Where capital was required it could 

now prove that it is necessary. 
(Meyer, M. 2005, p54)
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Research Framework 
for OR

Management of project risks
OR methodologies
Statistics
Experimentation
Simulation 



Conclusion

Research framework for OR

take OR to the future.
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Thank you



Trust God, 

Trust  Father, 

Trust Son and 

Trust Holy Spirit


