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Abstract.  Calibration deals with finding of unknown 
parameter values. In this paper a possible calibration 
approach for agent-based models is defined. After a 
general explanation the approach is used to calibrate an 
agent-based model that was developed for the Influenza 
Season 2006/07 in Austria. This can not only help to fit 
the simulation to given data, but also to increase model 
credibility.  

Introduction

1 Theory 
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1.1 Which entities are observed? 

1.2 Characterization of the system under 
study 

1.3 Extraction of the data/simulation vector 

.

1.4 Distance Function 

2 The Approach 
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1. Definition of the system under study. 

2. Extract data vector from data upon definition 

3. Calibration 

• Locate the parameters for calibration 

• Run simulations with a small amount of start infec-
tions with different parameter values. 

• Extract the simulation vector from the simulations 
upon definition. 

• Use the distance function to compare the extracted 
simulation vector to the extracted data vector. Take 
the parameter value of the simulation run with min-
imal distance function. 

3 Calibration of the Agent-
based INFLUENZA Model 
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Figure 1: Number of people that evolve severe symp-
toms per calendar week in influenza season 
2006/07 in Austria.  

3.1 Extraction from the data 

3.2 Calibration procedure 

Locate the calibration parameter 

Run simulations 

Extraction 

1. are of the same length and  
2. the time steps represent the same interval (daily, 

weekly, monthly).  



  P Pichler  et al.     Calibration: A Usecase on the Influenza Season 2006/07 in Austria 

 

   SNE 24(1) – 4/2014 43 

T N 

Example for the extraction 

Figure 2: Simulation run with 150 time steps (daily).  
Occurrence of severe symptoms per day. 

Figure 3: Zoomed in simulation run (daily). 

Figure 4: Smoothed simulation run (zoomed in). 

1. There is no significant uprising of the number of 
people that evolves severe symptoms time step. No 
maximum can be found. 

2. The simulation run time is too short. Then the max-
imum is at the end. Simulation has to be restarted 
with a bigger N and re extracted. 

3. The percentage of start infections too high. Simula-
tion has to be restarted with a lower percentage of 
start infections and re extracted. 

Figure 5: Detected epidemics (daily). 
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Figure 6: Extracted epidemics (daily). 

 

Figure 7: Extracted epidemics per week. 

Applying the distance function 

3.3 Results of the calibration of one 
parameter 

Figure 8: Calibration of infection probability. 
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week 1 2 3 4 5 6 7 8 9 10 11

 weight 1 4 8 16 42 4 42 16 8 4 1

Table 1: Weights per time step. 

infection 
probability 

distance 

1.3 % 3 905.98 

1.4 % 3 813.02 

1.5 % 2 333.31 

1.6 % 6 273.50 

1.7 % 11 248.15 

Table 2: Distance to given data. 

3.4 Calibration of two parameters 

Figure 9: Variation of infection probability (I) and  
percentage of people with natural  
immunity (NATI). 

infection 
probability 

percentage of  
natural 

immune people 

distance 
 

8.6 % 78 % 9.800.55
8.6 % 79 % 4 659.97
8.6 % 80 % 7 661.01
8.7 % 78 % 11 658.65
8.7 % 79 % 5 022.45
8.7 % 80 % 6 877.16

Table 3: Distance to given data. 
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4 Conclusion 

References 
Agent-based modeling and 

simulation in archaeology: Reproducibility

SIMULATION 

Proceedings of the 2010 Winter 
Simulation Conference

Proceedings of the 2008 ACM 
symposium on Applied computing

Proceedings of the 24th 
International Conference of the System Dynamics 
Society; 2006

MODSIM 2007 International Congress on 
Modelling and Simulation. Modelling and Simula-
tion Society of Australia and New Zealand

MODSIM 2005 
International Congress on Modelling and Simula-
tion


