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The Monty Hall Problem 

Neither am I a great fan of Geometry non-related Probability problems nor do I falsely believe 
that the majority of you will not have heard about Monty Hall at some point of your academic 
existences. However, leaving the poor man (in a strictly figurative sense, of course) out of the Maths 
Advent Calendar just felt… wrong. Hence, because there may well be at least one of you to whom 
the solution of the problem still remains somewhat unclear, as well as because of my conviction that 
it would be rather unfair to only consider turtles in my articles and omit the rest of the animal 
kingdom, I have decided to pop in the goats, too. 

The Monty Hall Problem is set in a reality show, in which we, the contestants, are presented with 
a row of three doors, behind two of which are goats and behind the third of which is a new car. (For 
some odd reason, we want to get the vehicle.) We are given the choice of door, but before this door 
is opened, the moderator opens another door, behind which there is a goat. We are then given the 
choice of either sticking with our original decision or of changing our selection to the third door, the 
one nobody has pointed at yet. The question is: Would we benefit from swapping, or should we stick 
with our first choice? 

What has probably made this problem so famous is the counterintuitive nature of the solution to 
it, for the solver is expected to make the “natural” assumption that it does not really matter whether 
or not they change their decision. After all, the probability that we have opted for the right door at the 

beginning is a clear 
ଵ

ଷ
, so why the hassle? The problem with this approach to the problem is, of course, 

that the hassle is what makes the solution so counterintuitive. Indeed, at the beginning, the probability 

that we have chosen the right door is 
ଵ

ଷ
, and the probability that we have pointed at a door with a goat 

behind it is 
ଶ

ଷ
. Let us first focus on the latter case. If we pointed at a door with a goat behind it, Monty 

Hall opens the only other door with a goat. Hence, if we swap, we are set to get the car. In the former 
case, Monty Hall chooses at random one of the two doors with a goat behind, and, if we swap, we get 

the other goat. Thus, this counterproductive switching of doors only occurs in 
ଵ

ଷ
 of the cases. In other 
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words, if we swap, the probability that we obtain the car is 
ଶ

ଷ
. (I include a hopefully helpful illustration 

above.) 
Now, even though Monty Hall has become a household name not only in the mathematical 

domain, I very much doubt that you will ever be able to directly use what little knowledge you have 
gained in reading this article. If you are looking for a less obvious contribution of this problem to 
your life, I can provide you with an awfully hackneyed moral: Sometimes, life can be counterintuitive. 
Deal with it. (One additional moral: If you obstinately refuse change, the chances are higher that you 
will open the door to see a goat instead of the car you might be expecting.) 
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