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Introduction

Simulation features of Biogeme

Individual probabilities and market shares
Outlier analysis (choice probabilities vs. actual choices)
Forecast the market shares for different scenarios
Compute elasticies to evaluate the changes in the market shares
Case study: residential telephone services
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Simulation file

Generate the simulation file

1 MNL_Base.py contains the multinomial logit
2 Estimate the parameters
3 MNL_Base_param.py is generated
4 Do a copy of MNL_Base.py file and rename it

(MNL_Base_simul.py)
5 Replace the parameters part by the estimates obtained in

MNL_Base_param.py
6 Add the simulation instructions
7 Run MNL_Base_simul.py using the usual command line

(pythonbiogeme MNL_Base_simul telSimple.dat)
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Simulation file

Simulation file: Parameters

MNL_Base.py

MNL_Base_simul.py
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Simulation file

Simulation file: Probabilities

MNL_Base.py

MNL_Base_simul.py
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Simulation file

Outcome from the simulation (I)

MNL_Base_simul.py
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Simulation file

Outcome from the simulation (II)

MNL_Base_simul.py
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Simulation file

Outcome from the simulation (III)

MNL_Base_simul.py

This expression (from the parameters) was commented:

It generates the 5 and 95 percentiles of the probabilities
When uncommented:
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Validation and forecasting

Outlier analysis

Predicted choice vs. actual choice
Analyze individuals with low probabilities for the actual choice

Example

Individual 11 chooses alternative 5 (MF) but the model associates a low
probability with this alternative (0.0596)
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Validation and forecasting

Expected revenues and elasticities

Expected revenues from individuals’ choices
Cost elasticities (sensitivity towards price)
Columns can be added to the simulation output

MNL_Base_simul.py
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Validation and forecasting

Forecasting (I)

Change the value of one (or several) variables
Analyze how the market shares will change
Evaluate the changes in terms of the elasticities
Example in MNL_Base_simul_forecast.py : cost of alternative 3 (LF)
increased by 10 units
When running this file, the probabilities for the new situation are
obtained
The impact per market segment (e.g. income group) can be analyzed:

Define income groups (low, medium, high)
Calculate the mean probabilities for each group in the base case and in
the new situation
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Validation and forecasting

Forecasting (II)

Evaluate different scenarios to determine the most convenient
Example: test different prices to obtain the one reporting higher
revenues
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