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Weighted Average
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I = index for criteria
Wi= weight of criterion i
Si= Score of option being evaluated on criterion i
N= number of criteria

Quantitative Business Modeling
Most important Aspects ( in order)
1. The validity of the model- how well it represents the critical aspects of the situation
2. The usability of the model in the terms of whether it can eventually be used for the purpose intended
3. The value of the model to the client
Benefits + Drawbacks of Modeling
Benefits
· Enable the compression of time
· Manipulating a model is much easier than manipulating a real system, experimentation is easier
· The cost of making mistakes during a trial and error experiment is much smaller when done on a trial
· Todays environment involves considerable uncertainty. Models allow you to view risk.
· The cost of the modeling analysis is much lower than conducting on a real system
· Models enhance and reinforce learning
· Using the QBM process forces the use of rigourous thinking
· The use of mathematical models enables quick identification and analysis of a very large number of possible solutions
· Provides a much better understanding
Drawbacks
· [bookmark: _GoBack]Time consuming
· Managers might be reluctant to accept results unless they were done well
· Obtaining necessary data may be difficult, time consuming, expensive or not feasible
· May be difficult to assess uncertainities
· Entails risk of constructing an oversimplified model of reality
· QBM can be expensive to undertake
· Studies may be abandoned
· The common managerial perception is , if it is done on a computer, its correct
Types of Models
Forms
The representation of problems/opportunities through models can be done at various degrees of abstraction or realism.
- The least abstract and most realistic is a physical replica, usually based on a different scale
- The next most abstract is analog, do not look like the real situation, but represent or behave like it. For example oil dipstick in a car
Variables
· Independent – those we can control. They are often out decision or policy variables
· Uncontrollable  - governed by nature or outsiders and are beyond our control
· Dependent Variables – are our measures of interest, such as profit or productivity

· If parameters and dependent variables, given a set of independent variables are known with certainty, the model is called deterministic

· If the parameters and/or dependent variables can take a range of values according to some probability distribution, the model is called probabilistic

· Last the subjective or intuitive  model, is the most abstract, however it suffers from many problems such as inadequate formulation, limited data, and insufficient testsing.

Prescriptive- to determine the best action to take
· Prescriptive techniques consist of either optimal or nonoptimal trial and error comparisons of several proposed alternatives.
· The models that produce optimal solutions consist of those that are based on enumeration and those that are based on algorithms
· When one checks every possible alternative, that is called 
· Algortihm is a step by step solution to the model
Descriptive Models
-Characterize things as they are
- Investigate outcomes or consequences of various alternative courses of actions, as reflected by the results of the situation
- Only checks consequences for the given conditions or given alternatives, rather than all of them
- Predicts the behavior of a system
- Simulation is an example of a descriptive technique , based on a computerized mathermatical model of a management system (how to alter a system to make it work better, but does not prescribe the best way to make changes)

Modeling Process
1. Discovering the real opportunity/problem
2. Validating and veriftying the model
3. Identifying the key varibales in the model
5- Step Modeling Process
1. Opportunity/ Problem Recognition
· Recognizing that an opportunity or a problem exists, determining its magnitude, defining it precisely, and noting what its symptoms are.
· Most Important STEP
· Problems are usually the opposite of opportunities
2. Model Formulation
· Involves abstravting and transforming the complex opportunity or problem- the top of the hourglass- into a mathematical form
· All variables are identified and the equations describing their relationships are established
· Assumptions are sometimes made
The dependent Variables- Reflect the level of effectiveness of the system, How well the system performs or attains goals. Another event must occur first.
The independent Variables: Describes elements in the problem for which a choice must be made. These varibales are manupulable and controllable by the manager.
The uncontrollable Parameters: For every situation there are parameters that affect the dependent variable, but are not under the control fo the manager. E.g tax
Optimiarion: A prescriptive technique in the sense that it tells the manager the best solution
3. Data Collection:
· Can be the most difficult, tedious and time consuming
· Can be fuzz, incomplete,excessive,ambiguous,inaccessible,purpose detereent, out of date, mislabeled
· Objective –a standard that is external to the system 
· Subjective- a standard that is internal to the system
Decision situations:
	1. Certainty or complete knowledge
	2. Risk
	3. Uncertainty
	4. Ignorance or total uncertainty
4. Analysis of the Model
After a model has been formulated, it is important to test how well the model represents reality.
Validating
	1. Determine whether the model is internally correct in a logical and programming sense.
        2. Determine whether the model represents the system or phenomon it is supposed to represent
	After validating the model, you must find specific sets of values for the independent decision variables that provide a desirable result.
To Make a Decision
1. Generate Alternatives
2. Predict The Outcome of each Alternative
3. Relate Outcomes to Goals
4. Compare The alternatives
5. Select an Alternative
       5.Implementation and Project Management
1. Communicating the results of the study and the modelers recommendations
2. Applying managerial approved decisions
3. Evaluating the results
- Should be translated to managerial language
- Also translated to everyday language
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