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Abstract

Kotler and Cadlione have recently published a new book Chaotics which stresses the importance of
scenario analysis in marketing, especially in turbulent times. The goal of this paper is to show how an
agent-based simulator could be practically used as a valuable supporting tool for the marketing analysis
of opportunities and threats on retail markets.
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Introduction

As marketing is a very common and widespread aghroacompanies a lot of attention is being paid to
rationally justify marketing decisions. The maiffidulty is that there are many different and amiuigs
influences which take place on markets, especiilythe end consumer onesd our mental skills in
such complex situations are quite limited (Sterr2@00).

Is there a way through? Could we somehow enhancenental skills in complex situations? We think
so. And we think it is also very much needed, egfigcin the uneasy situation of economic crisis.
Computer modelling, with conceptual, optimizatiordasimulation methods, has changed a lot in the las
few decades. However, due to successful applicatibrdata-driven approaches - e.g. data mining, GIS
neural nets and conjoint analysis - the researchddel-driven (or knowledge- based) approachests n
fully reflected in marketing practice, especialydountries like the Czech Republic.

The main aim of this paper is, thus, to show howhsa model-driven and, in this case, agent-based
modelling approach may be potentially used in atlen frame of scenario analysis for useful marigetin
knowledge generation in the field of retailing.

Literary review

Philip Kotler and John A. Caslione (2009) providethieir new boolChactics a very interesting general
framework for marketing management in the timerdgdi€. The main idea behind this book is that due t
turbulences of environment the marketing managereffotts need to be oriented on greater flexibility
and robustness and the key issue for that is sceplanning together with development of early viagn
systems.

We see this as an opportunity, especially for tlwelehdriven approaches, to support decision making
and aid knowledge generation in marketing. Due feréhga (2008, p. 9) “[tjhe acceptance and use of
marketing decision models has been a continuingleno’ and we think the way of thinking proposed by
Kotler and Caslione (2009) could help to changeg@gtions of marketing practitioners.

In this sense we would like to provide a short wiew of the main schools of thought in the area of
marketing decision support using models.

There are several research streams related to timeykeodels (Wierenga 2008) — or knowledge oriented
marketing management support systems as mentignéddrenga and van Bruggen (1997) — that can be
summarized for example in these two categories:

- Customer decision making models — markets, individual customers and their choices
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- Marketing mix models — promotion, pricing, place, product and theirtigatar or overall
influence both on customers and competitors

The approaches to the making of marketing modele lshanged a lot during the last few decades. The
main shift has been from a rather general viewustamers (or very often consumers) as an homogenous
group of people to a view that respects individiiierences and heterogenity. This may be analogmus

a shift from macro and micro level separation edtfii.e. modelling just macro or just micro levi,a
synthesis of micro and macro level, i.e. involvemef interconnections of these two levels. Many
methods have been developed and used (Wierengan&Bwmaggen 1997) — from operation research
applications to conjoint analysis models, neuraés,ngata mining or stylized theoretical modelling.

What we think is missing in this overview is thiaéte are at least two research streams not medtaine
all by Wierenga (2008) and the interesting poirthet both reflect the same shift from macro/miencel
distinction to interconnection.

The first one — system dynamics and systems thinkirhas been used for modelling of marketing
problems since the 1960s (Forrester 1961, Sengéd, 1®@rman 2000). However, these models were
published mainly in books and different journalshem than the mainstream ones and, thus, their
influence on marketing theoretical thinking hasrbe®arginal, although there have been many sucdessfu
applications in practise.

The second research stream — agent-based modelbegms to be more recognized and accepted now
both by marketing researchers and practitioners @&ad, Drougoul & Bouron 2001, Buchta & Mazanec
2001, Bonabeau 2002, Twomey & Cadman 2002, Jades, Mdal 2009). In the marketing area it is
based on modelling of macro influences, individeiatomers and competitors (market agents) and their
behaviour and interactions in time, which are veften irrational or bounded rational only. The
behaviour of agents is thus determined by individieision making rules according to the local and
global environment. If stochasticity is involvedathalso a chance occurrence may take place.

This approach has two important merits. First, ibvides a possibility for synthesis of data and
knowledge about market behaviour. It means that fossible to calibrate such a model with the-real
world data (taken for example from a survey) ineaningful way and, on the other hand, it is possibl
compensate for missing data with theoretical kndgée Second, the simulation of behaviour in time
both on micro and macro levels provides a way éensrio development and testing according to Kotler
and Caslione (2009) and the integration of the fesfi@ntioned customer decision making models and
marketing mix models is possible too.

Agent-based modé for retailing opportunitiesand threatstesting

In the next part of this paper we would like to whan example of an agent-based model used for
decision support and scenario development andntesti the way proposed by Kotler and Caslione
(2009) in retailing. The model has been developedHe purpose of analysis of opportunities andaty
related to placement of retail outlets, changeshigir profiles and also changes in behaviour of
households (consumers).

Because the model should support real decisionngakihas to be accompanied with two other layers
(Heskova & Vojtko 2007) — user interface and leagnénvironment (methodology, scenarios). We will
show all the three layers here.

The first layer is the model itself. In this case tmodel has been built using NetLogo 4.1 modelling
software (Wilensky 1999). It provides a possibility make computational models not just using
mathematical equations but also more complex alyos. Other great features are, for example, easy
involvement of time and space into the model bahavusing BehaviorSpace — a tool for performing
experiments using multiple runs of simulations,adebport and export capabilities and user interface
support.
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Fig 1. Retail Opportunity Simulator model overview

The purpose of the model is thus based on thewollgp general scenarios that should be supportetidy
model inputs and outputs:
- What if we open a new outlet? Where should it béfatyrofile (assortment composition, price
levels, size) the new outlet should have?
- What if competitors open or close outlets? Whatutdhave then change in the profile of our
outlets?
- What if the purchasing behaviour of consumer hoalslshchanges? E.g. purchasing power and
decision rules changes due to economic crisis.
- What if the cost structure changes? E.g. fundingoaflets in less-favoured areas by
municipalities, private labels and changes in nmexgi

The model we have prepared for answering such ignestas above is agent-based and combines
interactions of two types of agents — householdk artlets. Households solve two primary questions —
how much should they spend in a certain time pe(ibdear) and where? And, according to their
decision, outlet economic variables (revenue, ¢cestdit/loss) are calculated.



Citation: Vojtko, Viktor, and Marie Heskova. 2010. “Analysing Retailing Opportunities And Threats Using Agent-
Based Simulation.” In Proceedings of the 14th IBIMA Conference on Knowledge Management and Innovation in

Advancing Economies, 2010:2514-2523. Istanbul, Turkey: International Business Information Management
Association.

The decision of households as to how much and wteespend is made according to their individual

purchasing powers and number of satisfying suppliertheir proximity and further depends on the
following factors:

- distanceto the outlet,

- perceived attractiveness of the place of outlet (outlet size, proximity of other outlets, exogesou
attractivity — e.g. train station or other oftesited place),

- perceived attractiveness of the assortment and price,

- influence of the outlet brand,

- relative weights of attractivenesses,

- noise (if turned on).

The households belong to three main segmentdower, middle or upper class. Each segment members
use different rules in their decision making. Lowtass households are not very mobile and prefer th
lowest prices available, middle class householdsymi the best quality/price ratio and upper class
households prefer the highest quality availables Tivision of segments and their decision makings

is in accordance to suggestions of Piana (2004).

Now it is possible to take a look on the user fi@ee. In this case it is built using NetLogo toafsd can
be seen on Figure 2. The user interface is verpitapt especially for practical use.
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The user interface allows inputs such as creatfngetilements and generating households, creafing o
outlets with certain profiles (size, assortment position, price levels, margins) and belonging to
different groups (independent, chain B and chain @ing these inputs it is possible to set initial
conditions as well as other changes in time.

There is also a possibility to change the view s map. The standard view shows households’ and
outlets’ positions on the map. The other viewsadnle to show:
- a map of calculated opportunities for a placemehtnew outlet with a profile set by
beforementioned inputs,
- amap of actually losing outlets,
- a map of place costs (costs in different locatiomsy differ, e.g. according to density of
inhabitants),
- amap of exogenous attractiveness of various places
- amap of density of inhabitants.

And of course there are the calculated outputst Bii all there are actual revenues, costs, pfofises
and market shares of the three groups of outldts. profits/losses and market shares are also sirown
figures as a time series which is supplementedtipa series of households overall satisfaction.

The last important part of the user interface v8ag to move forward in time for scenario advancetmen
This is done by a button called Next time step >.

The third layer is learning environment. In thisedhis means the whole process (see Fig 3) ofilReta
Opportunity Simulator usage, additional materidkga for calibration and scenarios themselves.

Description

Why do we need to solve the problem? )

Problem
definition

Time horizon

Boundaries

Scenarios Description of possible situations )
: ? definition :{{ Managers' information needs description )
;_\/} ‘L,\."j Data What data are available? )
& [?) ’ collection }<E Do we need to collect more? )

Methodology of Retail
Opportunity Simulator ;i 4 )] }—l Precision vs. purposefulness )
PP y calibration s

Use for Decision Support Calculation of possible outcomes )

Different versions )

Influence of noise

{5 Simulation
) Evaiieiian Analysis of impacts )
of results Determination
and evaluation of

Fig 3. Methodology of Retail Opportunity Simulatee for decision support

Opportunities
Threats

We think the whole process is quite straightforwand thus we just stress the not so common approach
to model calibration. Generally it is possible @ the initial conditions in two different ways. @ffirst

one is based on precise calibration — we need\e heoper data and set everything accordingly,itut
many real-life cases this is very demanding bec#useollection of data takes a lot of time andeff
and may cost a lot too.

The second way is a purposeful calibration. In dasise the model is not initially set according tecise
data but mainly on purpose — e.g. with respecttdion. This can be done very quickly and easilihwi
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only a small amount of data, very often from puldid internal sources. It is a very useful apprpach
especially in the context of opportunity analysigf-initial conditions are set with caution and the
opportunity seems to be interesting then it mearshauld also be interesting when the calibrat®n i
precise.

Example of tested scenario

We have shown above what the Retail Opportunityuitor intended for the scenarios development and
testing looks like. Now we can show an example aitanario that was already calibrated and tested
using this simulator. The process of use of theukitor will then be clear and it is possible to leate
both the process and results.

We could imagine now that we are in a role of mankgemanager of retail chain C who needs to decide
on the following questions:
- How many outlets should we open on the given madkbe profitable? And where exactly?
- What about the competitors? Will they react? And/hdoes it mean that we will be in danger
then?

Let's say we have set the initial conditions acowgydto some actual existing geographic area in the
Czech Republic. The households are localised asasethe outlets belonging to two groups and their
profiles are set. There is also another importantdf — cost related to a place — which needs teebe
accordingly because we can assume that thesediffistan relation to the density of inhabitants.

Fig 4. Households and outlets initial placement

First of all, we have to know our business modddecapplied on the given market, i.e. at leasbiltéet

size and related fixed costs, assortment compasifioice levels for assortment types, margins for
assortment types and brand strength. We shouldkalee our overall goals and strategy in the given
time horizon, e.g. if we want to maximize profttvenue and market share or we want to maximize$oss
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of competitors. If we set it and choose as theekddh maximization of profit we can estimate thestbe
places in which to place such an outlet using the of opportunities.

Fig 5. The map of opportunities for the given secena outlet 1

Lighter places on the map mean localities wherediget should be profitable, black places are not
available (e.g. due to municipal plans or no fied). The most profitable place on the map is whiie
we want to maximize profit we should place the etithere.

In this particular case the place is marked withmall yellow flag and the estimated profit is CZK.14
million per year.

Let’'s suppose we decide to place the new outled.Hathat's next? We can, for example, try to place
another outlet — in the same time as the first &euld it be profitable? Let’s try it. We just neéa
calculate the map of opportunies again (Fig 6).

We can see it has changed. The estimated chang®fib of the best second outlet placement is CZK
5.07 million per year. It does not mean that theosd outlet will have such a profit. It will be neor
because the change in the profit of the first ¢duglealculated too.

Now we can easily deepen the scenario and try a-ifvhaalysis of the situation with two outlets péal.
We need to know how the situation will change adiay to reactions of competitors.

First of all, we can assume that it will take sainge for them to react. Thus, we can move one 8tep
(year) ahead. The impacts on groups of competiansbe seen directly on their calculated profissés,
revenues, costs and market shares. In this casadbpendent outlets have lost 25 % of their reesnu
and the retail chain B has lost 32 %. That is atahoney and reaction would probably be quitersgro
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Fig 6. The map of opportunities for the given sciEna outlet 2

Let’s change perspective to the retail chain B.sTpart of the process is, in our opinion, the most
valuable one when using the simulator because ihage of view can be done easily and consistently
and in the same way as changes of our own positiche market.

At first, we could try to change the main parametef existing outlets, e.g. their price levels oarinl
strength. If we want to see the impact on the modgbuts it is possible to just move forward ingiand

see the changes (the households have no memadng saltulated results are rather potentials thactex
purchasing behaviour). Another possibility is toeuthe BehaviorSpace module of NetLogo to
automatically set the parameters in given intenaald calculate the results. We can also try to use
random changes in purchasing behaviour and sg@o®ble impacts.

After the analysis of competitors’ moves it is ugeb think about our own reactions and formulatain
coherent policies — these can be evaluated easifg the scenarios.

Conclusions

We have both theoretically and practically showatt tenario analysis proposed by Kotler and Caslion
(2009) could be greatly improved by the use of prdmusiness simulators. We see it as a logical move
and possibly a new research stream in the aread€ating decision support systems.

We have also shown that there are other interestiodelling approaches not frequently mentioned in
marketing decision support systems literature. €hm® system dynamics and agent-based simulation
approaches. Both are valuable and should be rdshfarther.

The business simulator used here could be use@nhpby retailing and franchising businesses,aisb

by municipalities in less favoured areas too. Btithse subjects can then easily evaluate different
scenarios of market development and set their hetiaand policies accordingly.
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