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Introduction 
	  
The model represents the lunch break for the students of the School of 
management and economics of Turin.  
It will show an everyday real situation for all the students of our 
university. 
The intent of this model is to show a dynamic representation of prices. 
We will show how each type of student decide where to spent her/his 
lunch break.  
This choice is based on the available money and time that each student 
owns.  
We are going to make a dynamic representation of the earning and 
expenses of the agents. 
As we are interested only in the lunch break, one day in our world will 
last as the lunch break period. 
We will define one agent called University, from where all students start 
to move to create a match with a bar or restaurant. 
The green patches represent the park in front of our school.  
 
We have four type of breeds for students, which are divided in: 

§ In_site Undergraduate Students 
§ In_site Postgraduate Students 
§ Off_site Undergraduate Students 
§ Off_site Postgraduate Students 

 
In order to specify the situation and the command that a student has to 
run, they own a variable called “Status”, this is an expedient to make 
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the code easier and functionally, suggested by our professor: 
§ Status 0 = search,  
§ Status 1 = move, 
§ Status 2 = stay. 

 
Then it is present a breed called Universities, that it is no simply a 
patch, as it has a simple command “ask” to execute, as we will see 
later. 
 
We will also have 9 breeds for restaurants and bars, where students 
can go and spend their break time. 

§ Restaurants 
§ Kiosks 
§ Sushies 
§ Pizzerias 
§ Pastaios 
§ Backeries 
§ Kebaps 
§ Univesity bars 
§ Bars 

 
Students will have lunch in one of the first nine breeds, and then they 
will go to have a coffee at the bar of the university or to a bar outside, 
before coming back to class.  
 
Every breed owns a time and a price, and the matches will depend on 
their values. 
All the students, after having spent their time in the place where they 
can have lunch they will go to drink a coffee, spending more time there 
and then go back to University. 
Every breed representing a bar or a place where having lunch own 
service time, which is the time the students has to wait for having meal 
or coffee. 
The code also creates a dynamic of the prices, in order to get an 
average of the money spent by each category of students and of the 
money earned by each restaurants/bars in a day (profits). 
Restaurants and bar therefore will also own a variable called “cost”, that 
we will set different for bar and restaurants.  
This will help the user to get a final outcome to have a more realistic 
model.  
In order to have a graphical view of what is happening in the model are 
present monitors and plots for restaurant and bar, to show dynamics for 
the single lunch-break and between the days.	  	   	  
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Code: General Features 
 

In order not to have first choices but a homogeneous world students 
can choose random where having lunch, and under this idea we set-up 
all the categories of students bars and restaurants. 
In the cycle “to go” turtles will move with the status logic: if equal to 0 
they search, if equal to 1 move and finally if equal to 2 they stay in a 
place spending their time. 
Initially all the turtles are generated inside the University, which 
represents the centre of the world. 
We will assume that our day will last as the break-time, that is 100 ticks. 
When the tick counter will register 101 ticks we will be in the next day.  
Of course it will be associated a monitor in the interface that count the 
days. 
This will help us to keep track of data on variations of prices and costs 
day by day and to compute profits. 
Moreover 1 tick is equal to 1 minute, and is the time necessary to cross 
a patch. 
Movement is imposed such that when the student moves [Fd1] the time 
that she/he has to have lunch-break decrease of a unit every tick. 
As mentioned before, students have a variable called “status”, this is 
the logic of how this variable work: 
status equal to 0 they search their destination, on the basis of price 
dynamics. When they choose their destination, status is equal to 1 and 
turtles is moving to its destination. Arrived at destination, “status” will 
assume the value 2, and student will stay and spent at the destination 
the time necessary for lunch or for drink a coffee. 
Moreover there is a sub-variable of status that we called “eat-yet”. 
If “eat-yet” it will be equal to 0 it means that the student has not have 
lunch yet, if its equal to 1 it means his has already eat and she/he goes 
to drink a coffee. 
Bars and restaurants also own clients and profits in order to make them 
record number of clients and  daily earning (revenues – costs). 
To show this happen there are two distinct cycles in the command to-
go. 
On the interface there is a plot which show in and out of school student 
and a monitor showing students which are on late for the afternoon 
class. 
 
 
 

	  
	  



	   4	  

Code: Analysis 
 

 
	  

First of all it has been defined all the breeds, agent and their variables. 
As we can see there are some variables that are “globals”, this means 
that are accessible to all agents in the model. Then we have a variable 
for the turtles that is “status”, we will see later how it works, as the 
program runs thanks to this variable. 
	  

	  
	  

           All breeds had been defined and they represents the four kinds of 
students and others for bars and restaurants.	  
Then for each breed has been specified its own variables.	  
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This represents the general commands for the set up, in order to create 
the world with all its own characteristics, agents, agentsets and 
features. 
As usually it begins with the command “clear all” and “reset-ticks”, in 
this way the tick counter will be resetted and cleared. 
Now will see some example of the setup for students and for places: 
	  

	  
	  
It is easy to see that students have several variables at which differ 
values have been attributed. As you can see the variable “status” is 
equal to zero, hence the student is still at university, and the variable 
“eatyet” in zero too, hence the student has not have lunch yet. 
	  

	  
	  
In this line of code, we created an agentset called “student” that accrues 
all typologies of students in the world.  
 

	  
	  
Here there is the setup for places; as you can notice we asked to some 
patches to set the colour grey, that represent the zone of the university, 
and to other patches to set the colour green, which represents the	  
university park.  Then we created the University, setting just the shape, 
size and colour. 
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With these string of code we created the restaurants, which can be 
setted only on a patch with colour black, show the string “Restaurant” 
with the command “label”, and have their values for service time, price 
and cost. 
The setup is similar for all other restaurants, bars, etc. 
 

	  

	  
 
With these two lines of code, it has been created two agentsets, one 
called “foodpoint”, that accrues all the places where students can have 
lunch, another one called “coffebar”, that represents the place where 
students can have a coffee. 
	  

	  
	  
Now we are going to analyse the command go, with all its features and 
characteristics. 
As the we can see it is divided in several commands: 

• Search 
• Move 
• Stay 
• Countclient 
• Computeprofit 

The first three are executed by students, the last two are executed by 
restaurants and bars, we will analyse each one of them in a while. 
After these five commands, there is “tick”, that means that after that all 
these commands have been executed, the tick counter will ad one tick. 
Then there are some command based on the number of ticks: 
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• If ticks are greater than 100, the tick counter will be resetted, 
students will be cleared e setted up again with different values and 
clients will be counted by restaurants 

• If ticks are equal to 100, the daycounter will increase of a unit, all 
plots in the interface will be cleared and a monitor will show the 
number of students that are on late for the afternoon lesson. 

Now we are going to analyse each specific command “to go”, in order to 
understand better how the code works. 
 

	  
	  
This is the first series of commands executed by the four breeds 
representing the students: this command “ask” can be divided in three 
parts:  
	  

	  	  	  	  	  	  	  	  	   	  
	  
With this first part, students are still at university, have just finished 
morning classes and they have to search a place where having lunch.  
If the variables “status” and “eatyet” are both equal to zero, this mean 
that students are not moving and they have to search for lunch, hence 
they will search a destination in the agentset “foodpoint”, and they will 
set their destination the places that will match its variables with the 
variables of the students. After executing this command, we will see 
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later how, with a command to move, students will move to their 
destinations, but remember that a student, when has decide her/his 
destination, set the variable “status” equal to 1. 
An important feature to notice is that, “destination” is a variable of the 
students present in the set up, but “mydestination” is a variable present 
only in this part of the code. 
 

	  
	  
In this command “ask” the student have just finished lunch, in fact the 
variable “eatyet” is equal to 1 but “status” is zero, as it is not moving. 
Now, as before, students search a place that match their variables, but 
this time between bars, once the destination is chosen, the variables 
status assumes the value 1, and agents start to move. 
	  

	  
	  
This is the last part of the command “to search”. “status” is equal to zero 
as student is not moving, it has just taken coffee, and “eatyet” is equal 
to two for the same reason. 
Now she/he has to come back to university for afternoon classes, hence 
all students set as new destination their University and set “status” 
equal to 1 as they have to move. 
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Now we are going to analyse the part of the code that makes students 
moving to their destinations. We can divide it into two different 
command “ask”: 
	  

	  
	  
In this part of the command “to move” we ask students that if their 
status is equal to 1 and their patch is different from the patch of their 
destination, to move forward of one patch and check again, until their 
patch is equal to the patch of their destination. When they are moving, 
their time decrease of 1 for each step, instead when they arrive, 
students set status equal to 2, that means that they are going to have 
lunch or coffee, and set the arrival time equal to the value of the tick 
counter. 
	  

	  
	  
This command ask has the function of making students to come back to 
university, as the variable “eatyet” has the value two. As before, at each 
step, the time of students decreases of one unit. 
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This is the command “to stay”, with whish students stay in a place, 
having lunch or coffee. 
 

	  
	  
In this part, we ask students to have lunch, hence stay in the restaurant 
until they have finished lunch. 
If status is equal to 2, eatyet equal to 0 and ticks is equal to the arrival 
time of students plus the service tima of the food point, that means that 
students have finished lunch, they set eatyet equal to 1, status 0 as 
they have to search for a bar, they decrease their time of the service 
time and their money of the cost for lunch, finally they execute again the 
command “search”. 
 

	  
	  
This	  command	  ask	  is	  very	  similar	  to	  the	  previous,	  with	  the	  exception	  that	  
is	  the	  command	  for	  having	  coffee,	  but	  it	  works	  in	  the	  same	  way,	  but	  with	  
the difference that eatyet now will take the value 2 and now students 
will execute again the command “search” but for come back to 
university. 
	  

	  
	  
This is the first command executed by the other two agentsets present 
in the model: foodpoint and coffebar. 
With this command ask, if the agentsets count turtles that belong to the 
four breeds representing students on his patch with the variable equal, 
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set the variable client equal to “count turtles-here” with the variable 
“status” equal to 2 
	  

	  
	  
Here we have the other command “ask” for the agentsets representing 
bar, restaurants, pizzerias, etc. 
When a foodpoint or a bar count a turtle on his patch that belongs to the 
agentset student, and with the value 1 for the variable “eatyet”, it 
compute the profit for that client, price of the food minus cost per client, 
and this result is summed to the other profits. 
In the interface this will generate total profits, hence just for foodpoint, 
there is a function that also reset profits every day, hence the user can 
see the total profits for several days, but also the daily profits. 
 	  

	  
	  
This is the unique command executed by the breed Universities,  to 
reset the number of student when day is over. The command is done by 
university, but the moment in which it happens is specified at the 
beginning in the cycle of the command “to go”. 
 



	   12	  

Results of the model 
 
Now it is possible to check some results of the model, in this particular 
case we have the maximum number of students, one hundred for each 
categories of students, for a total of four hundreds students. 
Then with the others sliders in the interface, it has been set two 
Pizzerias, five Bars outside the university and two Restaurants. 
 

 
 
Immediately, as we press the button “setup”, we can notice that 
monitors start to work, giving us the total number of students present in 
the world, the average of the time necessary for having lunch of them 
and the day in which we are, obviously now it is day 0. 

 

 
 
Now is the moment to run the world, and the user can choose between 
to options:  
 

  
 
It is possible to follow step by step the movements of students pressing 
the button “go”, any time the button is pressed it is a tick, otherwise the 
user can use the button “go forever”, and it will necessary to press it 
one time to make the world run and another one to make it stop. 
Now let’s use the button “go”. 
 
The user can notice that the monitors representing computing the 
profits start to work as clients finish meal and pay the bill, hence also 
plot start to work:  
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The plot representing the money of students start to decrease as the 
plot of profits for food point increases, 
 

 
 
and obviously the plot that counts the students present at university 
shows a decreasing trend 
 

 
 
Now let’s see which are the results when the tick counter has the value 
100, which means that the day 0 is over: 
 

 
 
Now we are in day 1, now we can notice some differences: 
At ticks 61 we can notice the total of profits until this moment of the day 
plus the profits of yesterday, but also the profits of day 1 until now: 
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Moreover for simplicity, the user can follow the trend not only of the total 
amount of profits, but also of the daily profits with the following plot: 
 

 
 
Finally, it is possible to check also the number of students that are on 
late for the afternoon class, and in this case, at the end of day 1 
 

  
 

Alessandro Cipriani’s Experiment 
 
In my experiment I decided to put the maximum number of Insite 
students and bring to zero offsite students. 
This way I created an hypothetical situation where there are just Insite 
students in the university. Then I decided to do just the opposite putting 
the maximum number of offsite students and bringing to zero the insite 
students.  
I brought also at the maximum the number of foodpoints. 
I set this two situations up and I ran it five time each. 
After this experiment there is one important thing to notice. In the world 
with just offsite students either the “Foodpoint profit” and the “Foodpoint 
average profit”, almost every time, are higher than the world with just 
insite students. 
To try to explain this phenomenon it is useful to summarize the financial 
possibilities of the offsite and inside students. 
 
IU students: 25 + random 5 
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IP students: 15 + random 5 
OU students: 6 + random 4 
OP students: 10 + random 5 
 
We can also divide the food points in two main groups: expensive 
places, that have higher prices, and cheap places, that have lower 
prices. 
In the expensive places are included Pizzerias, Resturants and Sushies. 
In the cheap places are included Kiosks, Pastaios, Backeries and 
Kebaps. 
So considering that the insite students are the richest one, the results of 
the experiment is really curious. 
The students make their decision based on the money they have and so 
on what they can afford for lunch. 
Following this process the richest students can afford to spend more 
money and so, in a situation with just them, we should have a richer 
world. 
But the experiment showed us that it is not always true. 
To find the possible reason of this behavior it can be useful to study the 
ratio profits/cost of the foodpoints. 
In fact, even though pizzerias, resturants and sushies are the expensive 
places, they have higher costs too. So if we calculate the average of the 
ratio profit/cost for those places is around 52,7%. 
If we calculate the same average but for the cheap places, so kiosk, 
kebaps, pastaio and bacheries, we get a much higher figure; around 
69,8%. 
Consequently the majority of the student that prefer cheapest places to 
have lunch, make more profits than the ones that prefer the expensive 
places. 
 

 
Roberto Cazzulo’s Experiment 
	  
In my experiment I brought to zero pizzerias and bars, while maximising 
restaurants. 
I tried this experiment with 8 students per breed, tot 16 and also with 
maximum number of students, tot 400, 100 per breed. 
First most important thing I noticed is that only IU-students and IP-
students go to the restaurants while all the others go to have lunch at 
the bakery, il pastaio, kebab, kiosk or sushi. 
There are two reasons for this: “price vs. cost” and “time vs. service 
time”. 
Restaurant costs:  
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Restaurant cost (16 + random 5) 
 
IU and IP are the richer with: 
 

IU (25 + random 5) and IP (15 + random 5) 
 
OU and OP student money: 
 

OU (6 + random 4) and (IP 10 + random 5) 
 
We can immediately see that OU and OP cannot afford restaurant for 
lunch. 
The other thing which influence the choice are available time of the 
students: 
 

IU and IP have time (100) 
OU and OP have time (50) 

 
And service time of restaurant: 
 

Restaurant service time (60 + random 5) 
 
Offsite students don’t even have the time to go the restaurant in the 
break. 
Other particular thing that I noticed in this experiment is that if there is a 
high level of students then many IU and IP go to restaurant, otherwise 
not. 
Analysing the scenario with just 4 students for class a lot of time no one 
goes to the restaurant. The probability that enough money and available 
time is generated for the matching decreases as number of student 
decreases. 
 
If the restaurant is created faraway from the university, the students 
cannot come back to university on time.  In the case of 400 students 
then a lot of them (IU and IP) are late. 
Probably in a real word scenario where most of the students don’t want 
to come back to the university late will not go there, and restaurant wont 
make as many clients as they do in this model. 
 
If only restaurants are created and no pizzerias:  
 

Average food point profits ê 
Average daily profits per day ê 

Eating average time ê 



	   17	  

 
The means moves to a lower value when pizzerias are taken to zero, 
considering that pizzerias are quite expensive and take quite long to 
serve. 
Student expenses in does particular scenarios do not vary so much. 
 
In conclusion I would say that 2 restaurant near to the university in 
presence of no pizzerias are very good since they attract many target 
students for lunch. 
But obviously this is very improbable and we can state that restaurants 
efficiency decreases as pizzerias increases. 
I would suggest to restaurants in order be more competitive in this area, 
to make some cheaper meals for undergraduate off site students and 
postgraduate off site ones which cannot afford it right now. 
This should also be served more quickly then the rest of the things on 
the menu. 
My idea is a special kind of meal, with choice between “one first” and 
“one second” type of plate with drink included for 10.  
This way everyone could be able to sit in a restaurant and eat 
something in a fast and easy way. 
Restaurant service time decrease since they offer forecasted already 
prepare food. 
Being forecast and maybe repeatable day by day or on a weakly basis, 
with just small changes, can cut cost of restaurants as well. 
Only issue here is available seats of restaurant, which we have not take 
into consideration, but let’s ignore it for a minute. 
 
 
Uberto Valfrè di Bonzo Experiment 
 
This experiment consists in verifying if, without the presence of bars 
outside the university, there still would be some students on late for the 
afternoon class.  
Obviously in the real world this is not possible, maybe it could happen 
that all bars are too far from the university, but as we are in a virtual 
world to make this happen we just have to set the slider of bars at 0. 
Moreover, taking inspiration from our little turtle at the top of the paper, 
it is possible to set that, if student want to have lunch in a restaurant, 
the only kind of restaurant is pizzeria. To get this we just have to set all 
the slider on zero, except the one for the number of pizzerias: 
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In order of getting a more realistic world, sliders for students are set 
each one at 100, to have a more realistic number of students present in 
the world. 
 

 
 
Now we can start: for the day zero maybe, as the program has not too 
many data to compute and hence is very fast, it would be better to use 
the button “go”, to follow better the movements of students. 
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This is the situation at the moment of the set up, at ticks 0 at day 0. We 
are very lucky, as is a configuration very close to the situation of the 
School of Management and Economic, from which it has been taken 
inspiration for creating the model. 
In fact we have two bars inside the university, one in the old structure 
and one for the new part of the university, and even if is not similar to 
the real situation, we have three pizzerias, at different length from the 
university, in this way maybe we could also understand if students set 
their destination based on the closeness of the pizzeria or on other 
factors, maybe the taste or for a higher level of the service offered.  
To follow better what is happening to our Pizzerias, we ask to the 
“command center” to show  their profits and their daily profits. 
 

 
 
Now let’s check what is happening in the world: 
The total of profits is 96 for foodpoints and 17 for bars inside university  
 

 
 
It means that the total profits for our pizzerias is 39, and considering 
that  there eight places where having lunch, is not bad but now check 
which the pizzeria with higher profits. From the command center we can 
notice that is the pizzeria number 403 
 

   
 
With much surprise, it is also the closest pizzeria to university, hence 
maybe also in a virtual world, students, to do not be on late for class, 
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choose the closest place. In fact today no students are on late for 
afternoon class. 
 
Now let’s see what will happen in the day after. 
 

 
 
Today has not been a good day for our pizzerias, the total amount of 
daily profits is 25, but the total amount of profits of all food points is 80, 
hence again a consistent number of students choose pizza for lunch. 
Again the pizzeria with higher profits, hence con higher number of 
client, is the pizzeria 403, hence maybe there is a real correlation with 
the closeness of a food point and its possibility of earnings. 
Finally we can also check again that no students are on late. 
I know that the aim of the experiment was to check if there are students 
on late, supposing that they can have coffee only at university, but this 
experiment leads to a more interesting conclusion: maybe, also in a 
virtual world, in which students has been created in order to choose 
randomly their destination, basing their decisions on variable such as 
time or price, if they choose to eat the same food, and several places 
can provide it, most of them choose the closest one. But not everybody. 
Well this could lead to several discussion on which could be the real 
factor for their decision but maybe there is not, maybe is just the human 
being that act in way that can not be explained completely. 
Now come back to the initial aim of the experiment, if there is a 
correlation between having the coffee outside the university and being 
in late for classes. 

• Let’s set with the bars’ slider that there are two bars in our world 
and check results for day 0 and day 1: 

o Day 0: no students on late 
o Day 1: no students on late 

• Now use three bars: 
o Day 0: 6 students on late 
o Day 1: 5 students on late 
o Day 2: 9 students on late 

• Four bars: 
o Day 0: 2 students on late 
o Day 1: 3 students on late  
o Day 2: 3 students on late 
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• Five bars: 
o Day 0: 13 students on late 
o Day 1: 18 students on late 
o Day 2: 21 students on late 

 
The result is clear, with a number of bars between 0 and 2 there are not 
students on late for classes, but with a number of bars equal or grater 
than 3 there are several “latecomers”. 
Even if with four bars there are a number of “latecomers” smaller than 
with four bars, we could say that there is a positive correlation between 
having coffee outside the university and being in late for lesson, as we 
can notice with five bars there are lots of students on late. 
To conclude this little experiment, I would like to remember that, as in 
the case study of El Farol, there is no mathematical theorem or 
simulation by computer that can explain completely how humans decide 
to behave, and maybe the virtual world that best represent human being 
is a word governed by chaos, where agents respect some variables and 
some predictors, but always with a random component that can not be 
explained. 
 
 

 
 

 
 


