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Deterministic vs Stochastic Models

Deterministic: Results will always be the same for a given 
set of boundary conditions and input parameters.

Tradeoff: Tractability at the cost of realism



Deterministic vs Stochastic Models

Stochastic: Include some random component in the 
process.

Tradeoff: Intractable but more realistic.

“Few, if any, systems show no variation in time and space, 
or are perfectly understood and measured.” (O’Sullivan and Perry, 2013)



Model Evaluation

Three categories of stochastic simulation model analysis:

1. Model-based Uncertainty 

2. Confrontational 

3. Exploratory/Heuristic



Confrontational Analysis



Exploratory Analysis



Uncertainty Analysis



Sensitivity Analysis

Identification of model components most sensitive to local 
parameter uncertainty.



Three Objectives of Sensitivity Analysis

(O’Sullivan and Perry, 2013)

1. Model evaluation: does our model behave like its 
suppose to? 

2. Research design: helps determine the precision at 
which parameters need to be collected or 
represented. 

3. Understanding: reveals the processes and 
parameters that drive the system.



How to Conduct A Sensitivity Analysis

1. Determine which model parameters you want to test. 

2. Determine the appropriate parameter settings that you 
want to test (consider tradeoffs between precision and 
computation time). 

3. Determine the number of runs you want for each 
parameter setting. 

4. Run. 

5. Analyze results in a temporal and/or spatial format. 



How to graph results










