
“[The project] has played a key role in taking a step towards one of 
the challenges we were facing – i.e. validation of agent based con-
sumer choice models. I found the experience extremely rewarding 
and I look forward to future collaborations and publications.”  

 
Abhijit Sengupta, Unilever 
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AGENT-BASED MODEL OF CONSUMER CHOICE 

Unilever plc / UCL 

150 million times a day, 
someone somewhere choos-
es a Unilever product.  Unile-
ver is one of the largest con-
sumer goods companies in 
the world.  Its mission is to 
add vitality to life, meeting 
everyday needs for nutrition, 
hygiene and personal 
care.  It manages around 
400 brands spanning 14 
product categories. 
 
Modelling consumer behav-
iour is complicated and the 
data available is vast. Agent-
based models are a style of 
computational modelling that 
focuses on modelling individ-
uals or heterogeneous parts 
of a complex system. How-
ever, validation of such mod-
els (an essential step in mod-
el development) is extremely 
difficult. The aim of this pro-
ject was to create an agent-
based model that could be 
validated. 

This internship project contribut-
ed to Unilever’s aim of develop-
ing a holistic model of shoppers’ 
behaviour, taking into account 
heterogeneity in their demo-
graphic profile, as well as past 
responses to pricing, promotion 
and marketing strategies.  Using 
large disaggregated panel data 
sets of supermarket transac-
tions, the intern developed, im-
plemented and validated an 
agent-based model (ABM) of 
consumer choice.   
 
A key challenge for Unilever’s 
researchers has been to come 
up with a validation methodology 
using real-life data for the choice  
 

models that they have been de-
veloping. Stephen’s contribution 
as an Intern goes a long way in 
taking those very important first 
steps in the validation exercise. 
These are important steps, not 
only for this project, but also as a 
contribution to the growing litera-
ture on the use of ABMs to study 
consumer markets.  
 
Unilever are not only more confi-
dent now of the use of the ABM 
methodology for business pur-
poses, but will also benefit from 
the increased visibility of their 
research group within the ABM 
community.  
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Stephen Glavin 
 

For further details  
on the technology: 

Ben Dias 
Unilever plc 

benjamin.dias@unilever.com 
 

For further information  
on internships and  

other collaborations: 
Lorcán Mac Manus 

Industrial Mathematics KTN 
lbmm@industrialmaths.net 

+44 (0) 1483 579108 

“The project matched well with the original plans but was also 
allowed to veer a little in a constructive way. It benefited all and 
involved some new departure for all sides concerned. The ven-
ture has been very refreshing from my (academic) side.” 

 
Frank Smith 

UCL 
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This project was part of the programme of industrial mathematics internships  
managed by the Knowledge Transfer Network (KTN) for Industrial Mathematics.  
The KTN works to exploit mathematics as an engine for innovation.  It is sup-
ported by the Technology Strategy Board, in its role as the UK’s national inno-
vation agency, and the Engineering and Physical Sciences Research Council, in 
its role as the main UK government agency for funding research and training in 
engineering and the physical sciences.   
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The project took an agent-based consumer 
choice model developed at Unilever and fol-
lowed an iterative process of developing a sim-
plified version of the model and implementing it 
as a computer simulation with the intention of 
applying validation techniques in order to assist 
the validation of the full model. 
 
The advantage of agent-based models lies in 
their ability to model heterogeneity and emer-
gence within populations. As such, validation 
needs to occur on multiple levels.  Usually this 
happens at the macro/population and micro/
individual levels. In this project, validation at the 
macro level involved examining overall market 
shares and at the micro level involved examining 
consumer choice in terms of product characteris-
tics such as brand, flavour or carton volume, so 
enabling an examination of individual consumer 
preferences.  
 
The final simplified model incorporated a 
weighted consumer choice function of net prod-
uct price and product characteristics.  Product 
characteristics refer to quantities or qualities of 
the product, such as brand or pack size, which 
are mapped to the interval [0,1] based on the 
volume of sales of categories within each char-

acteristic.  Each product was mapped to a point 
of the unit cube in a three-dimensional charac-
teristics space. 

Following the development of the computer sim-
ulation model, panel data of the sales of fruit 
juice in 2007 from an internet shop were used in 
the initialisation of agents’ characteristic prefer-
ences, calibration of parameters and subsequent 
testing of predictions out of sample. Out of sam-
ple tests gave us greater confidence on the abil-
ity of our model to predict real life sales. 
 
The current validation exercise involved statisti-
cal techniques comparing the outputs of the sim-
ulation for a three month period to the real data 
covering the same period.  Related ideas on 
probability evolution are currently being explored 
in a partial differential equation framework as a 
means of comparison against the ABM model, 
with the hope of providing further validation. 


