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Question 1

This question is based on a model that demonslrates moths flying In circles‘_a‘i%md a light, Below you
find a short description of the model, and figures showing the model at the beginning and at the end of
a run and the model's user inlerface.

Model description

Moths exhidit two basic kinds of bepavr‘ouf. When they detect arl_.'lghtJ source from a distance (as far as

200 fest away) moths tend to fly straight toward the light. Then, when moths get close to the light, they ,

tend to tum away from the light in order to avold It. First, moths sense the light In thelr immediate !
- . < Sptice & rectQL’L

vicinity and tum toward the direction where the light Is greatest. g
Second, moths compare the light Immediately ahead of them with the light at thelr current position. If ¢ vrrount n%

the ratio of Jight just ahead’ to Tight here'[s below a threshold valué, then the moths fly forward toward 3 W
the light’ If the ratio of Ylight just ahead’ to ‘light here' is above a threshold value, then moths turn away ‘

from the light. The threshold is determined by the moths’ sensitivity to light.
If the moths do not detect any light, or if there simply are no lights in.the space where the moths are
flying, then the moths flutter about randomly.?

=Figure 1 Left: model ot the sart of the simulation Right: model towards the end of the simulation
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Flgure 2: User Interface
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> s this a spatial model? Why? N
v" This is a spatial mode! but not a geographic explicit model. It is spatial for a number of .
reasons: €
* Thg moths are at a specific location within the environment by
* Themoths use a spatial relationship: their distance and position In respect to pe
the light to steer their behaviour :_*:
» According 1o the characteristics of agents and environment, how would you classify this E:
simulation? Choose from the following list: Abstract (Experimenta}) Historical or Empirical. .
- Motivate your answer. LW 1 :
* v Agents have som§ ‘real’ haracteristics, The environment ed from the 4
interface, indicating that it is designed. Preferred answe perimental. E
Also accepted: Abstract (considering agents as tolally designed) QEL 3
- Hhrdugho vt Tt rupning moded period, # chov
Yon dﬂ n hw @ :.:)ﬁ\:fs (:?wwr:nmenl l(:} itf.%lwaﬁz or (tb[) ?et{e;r:lmshc? If (a), what would you do to tum it inta hoat nw

at would you do to tum it Into (a L
| n i Y\Ah “R. S ¥ This environment Is deterministic (the subsequent state is wholly dependent on the preceding mnd 0 fhes) :
h S ho Q,m Poc stale). To lum it into an stochastic one: Let new light paints popup ar/and let the current light =

1 points disappear. To achieve this each light point should have a *duration® and when this y
duration has expired, it will dim out. Patches should get the possibility to sprout naw light :
points &
> Whatls th ence in this model ‘
v A spaﬂat paltern;;{ months circling around light polnts N
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Question 2

This question is based on a model that 8imulates the decision-making process of immigrates arriving ir
tities and boroughs of the Island of Montreal:to choose a housing place and the resulting spatia
"segregation patlems. You will find a short description of the model, and a figure showing the results of
two different runs of the model. '

Model description ’ / 74"(‘ lLf ( 1 W Ceu

The initial number of immigrants Is set to 1200@d they are randomly placed in residential
areas of the island. As they arrive, the Immigrants Wiil-start to look for a good area to live. Four rules are

followed by the agents to decide where to locate:

1.-Immigrants will move to areas where a certain percentage of nelghbours have the same ethnic origin
and speak the same language '

2.- Immigrants will move to areas where a certain percentage of neighbours have a similar economic
status , _ '

3.- Immigrants will move to areas that are accessible by bus and/or metro

4.- Immigrants with infants or children will move to areas where schools are accessible. If the immigrant
has no infants or children, this rule is ignored.

Each rule has a certain priority. Once all the rules are evaluated, the immigrant will move to a place
where the requirements are better met. Once the agent chose a place to sattle, it will not move anymore.
Every year, 12000 new immigrants arrive and evaluate the rules. The model runs for 5 years.
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Figure 2 Left: End of simulation run (a) Right: situation at the end of simulation (d)

Answer the following sub-questions:

» Describe this model in terms of space and time. How are these two aspgcts modelled?‘
¥’ Space: this is a geographically explicit model. The environment represents a geographic

space

Time: 5 discrete steps (1 year each)
{ - islouno( ol MOH*VGWQ,

 Space: grograghieally explici Cowist in e -workd
Time . 9 & s (1 yeor gach)
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b sgents (nsme al)? ‘I
s ¥ One ageni breed: immigrant v ‘Lo:}' T |
4 @_’/g fibules: place of ongn, income leve!, dhidrenno children, language Pm‘a:uu Aj- slovie vam!h.
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L"\) > bm.mmmﬁ‘ﬁ?&
v The mode! s explanaiory. The purpose is to program p.ayst sgent behaviors and
al mm‘hmmasammsmwmandpanemsmm
» observable in the real system.

= !“‘hﬂl }OC.W*\CH > Look at the figures. Although the ariginal number and composition of the agents as well as the
- W"M S WEAT base dala are the same in both runs, the resulls are different. Imagine different factors that
?‘l{(l'\- _'! may have had such an impact on the emergent patteam?
= .. “ The weight assigned to each rule. The percentage of ne having same ethnic origin,
- ?l’lt'{\:“’ °£ mdn/ language or economic status. The definition of ‘accessible’ ’1 1
iy g -

- (>\/Supposnma1youwﬂtovuﬂylhlsmodel.M\almuldyoudo? ]""

) 4 Check a number of individual agents and see how they relocated to see if this is according tc
Ve - ¢gelre M . the rules. Generate overall statistics that indicate per income group where they are (how
&m‘, ’ < homogeneous the clusters are) and per ethnic background. Check if immigrants with children

> aradoserlosd\oolsou_npqr.edmhmﬂgmmsvﬁmnmndrenetc.
specilicabion validade

. uppose that you want to Vprfy this model. What would you do? | -
ﬂ"u‘.bq.t MMJ.S OL ‘Compare results with real data — \nput vo\!,{iohdh?
simyshon "Fu'S{'or“" Use real census data, train a ML algorithm, compare the outcomes of the ABM with the
P outcomes of the ML and tune the preferences

fsmsr?m"zfs vexity - tngyre todel s implemented correct:
N % Queston3  nlidakz > ansure meckd 16 ageurali represuitadion ol

Below you see a list of text fragments, extracted from a published ODD protocol. This ODD protocal read- W(‘i“a
describes the SLUDGE model: a spatially explicit agent-based modal used to understand land use

change in the context of urban growth processes.
Idaﬂ'ﬂyfaaad'ldlheseﬂagmentsInwhidipanofmaooopmlocollbe[mgs.Motivatenad\ufm

answers. .

Mode description S gVerView - &k v\*ﬂ—its 1 s‘t\*t‘. Vars o nd S‘Cm,Qt,S_

> Text a: the model comprises of a landscape consisting of Cells and two agent types: Residents
and Service Contres, both of whose primary behaviours are to locate themseives on & grid-
basodmdmpofdowmawﬂnndodsbmmﬂmpomnmmhmomoderenmm
variables are scaled into the range (0, 1).

# Overview: Entities, State Variables

> rmb:wswwdm.wmgmwnm At a locel level, the land-use
dﬂudmayerﬂaﬂad:ﬂnpmﬂsdh!urbcdm@hbow& At a globe/ level, the agent’s

8 v mwmtm Desiym: Dtevaction
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* » Textc: The state of the model world mme;ze\y _q_b setiing an initial configuration of land uses . i 09419* :
’ (Tor the Java model, sither all land use 0 or & random distribution of 50% 0 and 50% 1). Pd’w\ls o1 M{-l on
v Delails: Initialization
— W\omz
» Taxtd: SLUDGE explores the relationship between two related phenomena: landscape paltern .
end economic value. The landscape pattems and associated landscape productivily measures D verview - ?UI"POS e
the result of the decentralized decisions of autonomous land-manager agents.

¢ [Design concepts: Emergence \ 1 71
Klso accepted: Overview - Purpose

» Texte: The Landscap;subr}vb;;!alcufatas supply for each cell for each Land Use, based on :D {j_ Q,;,QS - SU L YY\OOU-/Q«S
the current neighbors of the cell. For Land Use 0, thal productivity Is multiplied by the fixed -
Output_Price_0 to calculate profits for Land Use 0O for that cell. :

v Details: Submodels ’

choices of other agents. Information Is complele and certain.

» Text f: Agents are assumed fo know the current landscape pattemn and the profit-maximizing D P,Sicrl\ . Swg‘ln?
v Design concepts: Sensing

» Text g: The agents form an Expected Price for urbanrland by anticlpating the fitness (profit) -D . - or ’ -c‘{o w
maximizing decisions of other agents and the price that would result if ather agents behaved €5 l?h’ . P

optimally. d
v Design concepts: Prediction . !




