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Spatial Segregation: Simulation of the Schelling Model
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Overview

Racial segregation has always been a pernicious social problem in the United States. Although much effort has been extended to desegregate our schools, churches, and
neighborhoods, the US continues to remain segregated by race and economic lines. Why is segregation such a difficult problem to eradicate?

In 1971, the American economist Thomas Schelling created an agent-based model that might help explain why segregation s so difficult to combat, His model of segregation
showed that even when individuals (or "agents”) didn't mind being surrounded or living by agents of a different race, they would still choose to segregate themselves from other
agents over time! Although the model is quite simple, it gives a fascinating look at how individuals might self-segregate, even when they have no explicit desire to do so.

In this assignment, students will create a simulation of Schelling's model. The user should be able to set a number'bf parameters of the model and watch it go. Bonus is given for
implementing extra model features.

Meta Information

Summary ‘Watch as two population groups self-segregate over time into clumps. This assignment gives students the change to implement a game-like model from the

social sciences that gives an unintuitive result. It gives the instructor a chance to address a societal problem that students are already naturally interested in.
|Topics :zn arrays, generating random numbers. In advanced courses other topics can be addressed like: timers, using various GUI widgets, MVC, mds,c?:;\
|Audience | CS1 or above § T*:“E
‘.leﬁcully This assignment i intermediate to advanced. Students should be given a week or two to complete it. \\, () s_s
Surenghs | ) 1t addresses a real-world problem tht students ae atualyiteresed in. ) Is visally appealing and un 0 play with. 3) Canbe implemented inNa lc’vﬂ?ole

| using X's and O's or in a GUI or web environment. ) Uses 2D arrays and simple algorithms which do not require advanced data structures. TEL

So, here is a website that I have opened, it has a very nice animation of the concept, it is
by Frank McCown as you can see it there is a beautiful description of the model and a

very nice simulation of the module as well.
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markets, alright.
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So, here is the simulation facility let me hit the reset button and as you would have
guessed that red and blue here denote 2 different types of people who have populated this

city and white represents blank where anybody can shift. So, here have some parameters



which are again, which are again quite self explanatory all though I will try explaining

them for you.

So, this is this time for how similar do you expect the how similar do each node expect
their neighbours if I put 25 percent here it is the t value that I explained just now, the t
value I say t equals 3. If its 25 percent I am surrounded by as you know 8 people 25
percent of 8 people is how much - 8 into 1 by 4 which is 2. So, if any person has 2
neighbours of the same colour then he is deemed to be happy and satisfied he will not
shift and anyone who is not surrounded by at least 2 people of the same colour that
person will try to shift to a blank space. And the rest is the distribution of red and blue it
is the same when I say 50-50 you can in fact change it. Empty space I have kept some
ten percent you can in fact, change this 2 size is a 50 ka 50 grid delay is the delay

between 2 steps of the animation I have kept it is 0.

So, let me reset it once again and then let me start the simulation as I start you will see
that the number of people who are satisfied will be displayed here as of now nobody is
satisfied it says 0 percent people are satisfied which means nobody is surrounded by at
least 25 percent of people who are happy. Now basically once you start the animation
only this will start counting as you can see | hit the start button and you see 100 percent
people are satisfied it took just 8 rounds as you can see every single person is surrounded
by at least 2 neighbours of its type. That is the similarity percentage that I gave t equals
basically 2 now it will make t equals 4 which is 50 percent out of 8 people who my know
I would expect half of them to be of my type if the reset and then start the simulation and

see the beautiful convergence of segregation that happens here right now.

I hit the start button now please observe look at this they are getting segregated and you
see there is some beautiful segregation happening here right. Then you expect half the
people to be of your type you observe segregation happening right let me try increasing it
all the more reset and increase this to let us say 75 percent what you expect now whether
lets pause for a minute and then see what I am doing here I am saying 75 percent of my
neighbourhood should be of my type which means if you take a blue red cell here 1
should have at least more than what is 75 percent of 8 neighbours it is 6. This red person
should have 6 people surrounding him only then he is redeemed happy otherwise you
would want to shift which means as you can see none of them are happy here, right. Let

me start the simulation and see what happens.
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See, they are now moving to the empty spaces now roughly if 50 percent of the people

are happy and then it goes on and on look at the beautiful segregation that is happening.

See more and more people get segregated and there are clusters that are emerging you
see of huge blue cluster here and a red cluster here and you see 80 percent people are
happy you see the stick more and more correct you see that is the segregation is
beautifully going towards 100 percent. Now very soon you will see all of them are
actually happy as you can see the number of rounds here in this case when similarity
percentage is high when t is high seems to take a lot of time. You see the some problem
in the boundary now with converges beautifully you see there is basically simply three
clusters cluster 1; I am sorry 4 clusters cluster 1 cluster 2 cluster 3 and cluster 4 of

course, you have clusters here as well, but I think we can ignore it, right.

So, basically there are 4 big clusters. So, the simulation says that more the similarity that
you expect better is the segregation. If you actually I am sure you would know what we
can guess what will happen if I make it 89 percent it will probably take a long time, but

let us see what happens from here.
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You see you see the people become less and less satisfied because 89 percent is what it is
not achievable as you know 89 percent is more than 7 people should be of your type |
mean that is not possible right not even more than 7 almost 8 people all your neighbour
should be of your type that is not possible. So, it is a sort of simulation gets confused this

might even go forever.

So, if you sort of reduce it you will observe that the convergence happens very quickly.
Reset start for 30 percent which very quick yeah thanks to the create of this simulation
we can explain this very easily with the simulation than verbal explanation, also it is
interesting to note that the people have not understood this mathematically really well
how exactly this happens how is it a function of this similarity percentage and how does
the clustering combined although it is common sensical, but the exact mathematical

details of it is not very well known.



