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Projects involving the use of
simulation

ODUNHW G\QDPLFV DQG LQQRY
6WRFN PDUNHW G\QDPLFYV

&URZG DQG ULRW FRQWURO
2SLQLRQ G\QDPLFV

6HOI RUJDQLVDWLRQ LQ WHDP
$JULFXOWXUDO SURGXFWLRQ




Today

a focus on market dynamics

and innovation diffusion
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Limited predictablility of a complex system
does not exclude the possibility to manage
this system




Market dynamics

$ PDLQ VRXUFH RI WKLV FRP!
FRQVXPHU EHKDYLRXU KHW
PRYLQJ SUHIHUHQFHYV VRFLELC
OQRUPV DQG LQIRUPDWLRQ V
FRQVXPSWLROQ

$OVR SURGXFHUV FRPSHWH |
GHYHORSLQJ DQG PDUNHWLQ




Market dynamics and social simulation

*HQHUDO /LQHDU ORGHOV */{
IXQGDPHQWDO SUREOHP LQ
LQ PDUNHWYV

6RFLDO VLPXODWLRQ SURYLC
VWXG\ VXFK FRPSOH[ PDUNH




versus Socilal simulation

SocSim: How to sail? GLM: Where do we arrive?




Goals of market simulation
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Diffusion of iInnovation

market shares

Quality of product = .5
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Diffusion of innovation

market shares

final market share

0,25 0,35 0,45 0,55 0,65
average preference

0,75

—a— Agents with
complete
information

—e— INNovation
diffusion model
(regular
network)




The proolem:

‘\

People do not optimise ineir ouicornes
according to ine rationzl actor approach

People are conrnected in various ways (socizl
Nnetwores)

Represe nting riurnzr cecision-rneaing and
Izl networks In a multl agent pased model

(D



What theories of behaviour?

Theory of Reasoned Action

Social Judgment Theory



LBrain systems



Evolutionary origins of need



novelty



Evolutionary origins of need



The limoic systern wants:
Affllizttion
celepratiorn
ernotionzal involvernent
recognition

The lirmbic systern abhors:

cllenation
arnotlonel tnrests
laeick of cornrnunication



Evolutionary origins of need



The neo coriex wanis:
activity
cnallenge
novelty
siirmulatiorn

The neo cories deplores:

poredorn
cdleprivailorn
siaignetiorn



Erain systems

Neo cortex

Limbic
ystem

RN

Brain stem

Mind that these
systems often operate

quite independently

Mind that
guestionnaires and

Interviews mainly
address the Neo Cortex




Needs

Erain systems
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Neo cortex
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Limbic
system

B

i

Brain stem







What needs do consumers have?

Pariicipatiorn
Undersiarncding
Affection

Protectiorn

losistenc

U2
—
W
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A model of consumer behavior

LBrain systems | | Needs

Neo cortex |dentity

Limbic Social
ystem

RN

Brain stem Survival




Individual heuristics
-Compensatory
-Non compensatory

Social heuristics
-Social comparison
-Imitation

Automatical heuristics
-Habits
-Reflexes




Internal conflicts between needs



Erain systems | | Needs Deciding

i

i

Neo cortex |dentity Individual
heuristics
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Limbic Social Social

system heuristics

i

B

Brain stem Survival Automated
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Neeacds as rmotlves of consurmer oenaviour
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Consurner decision rmewdng: cogniilve effort &
incividual and social dirnensions
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L:Lay at tne founcdation of many oenaviourzal
IC

2:Provide poinis of application for policy

[riezislres

Mirnicking just cloesn’t do ine joo!



Including behavioural drivers.
An example of needs

individual need only

product shares

time

individual and social needs

product shares
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proportion of time working
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The proolem: peogl
oroducts (cornspicuo

(P

The cneallenge: repre
onsurnption I a !

atiachn a soclal value to
Us consurnption)

—

enting consplcuols
i agent pased mode]



N; = 5, >Ng; +(L- bi)>Np,i

Ni = Need satisfaction agent |
Ns,I = Social need satisfaction
Np,I = Personal need satisfaction



-Networlk effect

Regular lattice
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Small World

Scale Free



final market share

1 Market shares
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We wari to addre
ir the agent rules

Needs and decision rmeawing siraieg]

s pasic genavioural drivers
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umat model



Varying tne tendency of agenis o (L) invest
cogniilve effort In the decision maxing
process, and (2) using individual versus

soclal Stra[eg]e.s

/1
Q)
(‘ &)

/

10 products, rermoved If snare rermzins low
Different types of consurmer marxeis:
- Involved individualists (rmucn deliperation)
- low-Involved so rll orlenied (rnucr Irnitation)
- Involved soclal oriented (rucn socizl
COMparison)



time steps
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Balancing between simplicity,
complexity and applicability:
redefining a behavioural model



The four P’s of Marketing
(McCarthy, 1960)



Uinj = Ajn

With:

Uinj = Utility of consumer i on attribute n for
product |

Ajn = Score of product | for attribute n



Uinj =1 - |Ajn - Pin|

With:

Uinj = Utility of consumer | on attribute n for
product |

Ajn = Score of product | for attribute n

Pin = Preference of consumer | for attribute n



Uinj = N;j/N

With:

Uinj = Utility of consumer i on attribute n (here the
social attribute) for product |

Nj = Number of neighbours consuming product |

N = Number of neighbours



n(bn*ui'n)
Uij — 1 J
n
With:
Uij = Utility of consumer i for product j, ranging
fromOto 1l

3n = Weighting of attribute n, ranging from O to 1
Uijn = Utility of consumer i for product j for attribute n



n(bin *U ijn)
U, = 1
n
With:
Uij = Utility of consumer i for product j, ranging
fromOto 1l

3n = Weighting of attribute n, ranging from 0 to 1
Uijn = Utility of consumer | for product j for attribute n



C
(conilic gl) orerere nces sailsfied oy ine
atiripuies pelonging o a product
The decision process o'f COMsUrners cear oe
represenied py ine values of irie getas

- Cognitlve effort: tne nurmoer of procuct

aspects tarern Into account (Involverneri)

- Soclal v.s individual orientatiorn: weignting
of S0 cel Itility



ine value br ome/ will pe closer o the uillity
fi roduct tne lower Iis orice and tne

nigner ine consurners oudget

=|lJ.*B *(1- P
With: Vi =U; "B T - Py)

Vij = Value for money of product j for consumer |
Uij = Utility of consumer 1 for product |

Pj = Price of product |, ranging from O to 1

Bi = Budget of consumer I, ranging from O to 1



Irst 2 focus on distance

simple formalization: distance as additional
attrioute In the mocdel

Fleierogeneity in distance score expresses
tne distance o a ouying locaion.

Welgniing the distance a"rtr].ou'te (vv]th a
cdistinguisnes petweern rmayr |
cdistance Is Importarni (2.9., Jr ceries
unirnporiant (e.q., e-cornrrerce)

;\_
ﬂ)
U I
=
-
D
(D
—






Again, back to the diffusion of

o

0,25 0,35 0,45 0,55 0,65

average preference

0,75

Inhovation
market shares
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g 0 diffusion model
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Some preliminary results on promotion

fraction of adopters
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Some preliminary results on promotion

0.35
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0.25

0.2
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0.1

0.05
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—e— promotion time = 10
—=— promotion time step = 50
promotion time step = 100




Macro level sales daia (& timing of rm{e[mg
siraiieyles) — development of mearket snar
C
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over irme and indicatlon of mearrketng effec
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Micro level sales de'e (JO/rlJF/ card daiz) —
now co consurners pernave Ir a marret

Micro level data on decision-rnaxing — getiing
grip on tne decision-rnawdng process of
consurners (atirioutes & welgriis)



It" not about predicting the future ...
It's about shaping it

http://www.essa.eu.org/



