
 (Birthday Problem)         

Have you ever wondered, on average how many people do you have to have in order to have 2 people with the same birthday?  At 

first, you might think it would take on average 365 people but think about it and you will see it should be less.  Lets consider a 

hypothetical example.  As people walk into a room single file we could ask them their birth date.  Lets pretend that person “A” 

birthday is 7/24.  Then, person “B” walks in and her birthday is 3/12 (when 

person “B” walked in they had a 1 in 365 chance of having the same birthday).  

When person “C” walks in they have a 2 in 365 chance of having the same 

birthday.  Lets say person “C” was born on  6/11.  Person “D” now has a 3 in 365 

chance of having the same birthday with someone that is already in the room.  So 

you can see as more people enter the room the odds continue to increase.  So 

what do think the odds are now?    This can easily be simulated in Fathom.   

 

o Open up a new Fathom Desktop. 

o Drag a collection box from the tool shelf at the top and place it in your workspace. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

o Resize the newly created Collection box until it looks like the picture below. 

 

o Under the Collection menu select New Cases… .  This should bring a window up with a “1” in it.  Click on OK . 

 

A B C 
D 

Click and Drag this 
collection box into your 

workspace as shown. 

Try placing your cursor directly over the 

corner of your newly created “Collection 

Box”.  The cursor should change into a 
double arrow that implies resizing.  Resize 

the “collection box” until it changes to an 

empty window with the title “Collection 1” 
at the top and  a button that says 

Rerandomize. 
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o There should be a gold ball inside of the collection box now.  The gold ball represents a single case.  Using the 

RIGHT mouse button click on the gold ball and select Inspect Collection. This will bring up the inspector 

window which is shown in the window below at the right. 

 

 

 

 

 

 

 

 

 

 

 

o In the inspector window that comes up.  Click on the <new> under Attribute and change the name to 

“birthday”.  Then, Double click in the space under Formula to bring up the formula editor.  Type in the 

formula editor “random integer (1,365)” and press  OK. 

 

o After pressing OK, there should be a number in the value column that represents the day that this example 

person was born.  Close the Inspector window by clicking on the  X in the top right hand corner of the 

window.  

o Select Sample Cases under the Collection menu.  An animation should take place where blue cases are 

moved from the collection box to the Sample case box.  Resize the newly created Sample box so that you can 

see what is inside of it  (similar to how we resized the collection box). 

o Once inside the sample cases box, there should be several blue balls (10 to be exact) representing different  

people with different birthdays.  Right click on one of these sample cases and select Inspect Collection. 

 

 

 

 

 Right mouse click on the 
gold ball and select 

Inspect Collection 

Click on the 

space that 

says <new> 
and type 

birthday 

Double click here 
to bring up the 

formula editor. 
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o This will bring up another inspector window.  Change the radio button to “until” 

as shown above.  Please note that the Animation is currently turned on.  We may 

want to turn off the animation later to speed up data collection.  

o When the formula editor comes up type  “uniqueValues (birthday) < count (  )”  

.  Fathom has a unique function that basically counts how many unique birthdays 

there are  and count simply counts how many are in the current collection. So 

when there are less unique values then there are people then someone in the 

group has the same birthday as someone else in the group.  This formula basically says to keep requesting a 

new person until a matching birthday is found.  

 

 

 

 

 

 

 

 

 

 

 

 

o Click on the Measures Tab at the top.  Underneath the Measure column click on the <new> and type Howmany.  This 

will represent how many people it took before two of them had the same birthday.  Double click in the area underneath 

the column that says formula which will bring up the formula editor.  Type “count (  )” and then press  OK  . 

o Close the inspector window.  As a test, click on the button that says .  The box should  first  

empty itself and then fill up with people and continue to fill up until two people have the same birthday. 

o While the Sample of Collection 1 box is still highlighted, select Collect Measures under the Collection menu. 

There should be an animation that takes place.  Where blue balls first travel to the sample of collection 1 box 

and then a green ball travels from the sample box to the measure box. 

First click here to 

change the sample 

cases to “until” which 
will also bring up the 

formula editor. 
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Click on <new> 

and type 

Howmany. 

Double click here 

and type in the 

formula editor 

count (  ). 

Click on the 

Measures Tab. 



o Again, slightly resize the new measures box so that we can see items inside of it and once again right click on 

one of the cases and select Inspect Collection. (or double click on the case) 

 

 

 

 

 

 

 

 

 

 

 

 

o When the inspector for the measurement window comes up.  Make sure “Replace existing cases” is 

unchecked. (This will keep adding new measurements to your data set instead of starting over each time)  

Also change your number of measures from 5 to about 50.  The more the better but keep it fairly small since 

Animation is still turned on.  Click on the button  Collect More Measures. To increase the speed of the 

sampling turn off the animations in the sample collection inspector and the measure sample inspector.   

o From the tool shelf at the top grab a Summary table,    , and a graph,     , and put them in the 

workspace somewhere. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

o At this point, it might be a great idea to turn off all animations and to continue to sample more and more 

measured cases to get a more accurate result of the average number of people it takes before two have the 

same birthday.  Also, consider changing the graph to a histogram and possibly overlaying a normal curve.  

Can you think of ways to extend this idea to other problems?  If I wanted to collect all 4 unique prizes from a 

cereal box, on average how many cereal boxes must I buy before I will have all 4 toys? 

1. First double click a case in this 
window and select the Cases tab 

at the top. 

 

Literally, click and drag the word 

“Howmany” to the box in the summary 

table and drop it 

Literally, click and drag the word 

“Howmany” to the box in the summary 

table and drop it 

Literally, click and drag the word 

“Howmany” to the bottom of the graph. 

Literally, click and drag the word 

“Howmany” to the bottom of the graph. 
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Right Click on one of the 

sample measures and select 

Inspect Collection 


