Two Presents

For your birthday, your mathematically-inclined students prepare two identical boxes, except that one is labelled “A” and the other “B”.  They tell you that in one box there is $20, and in the other $40, and you get to pick one of them.  

Since they look and feel identical, you choose at random.  However, before you can open the box, the students offer you the option to change your mind and switch boxes.

You reason that the box you have has $X in it, and there is a 50% chance that the other box has $(X/2) and a 50% chance that it has $2X.  (If X is the larger amount, the other box has half as much; if X is the smaller amount, the other box has double.)

Thus, the expected value of switching to the other box is: 

$(0.5)(X/2) + $(0.5)(2X) = $(1.25 X).

Since this is greater than the $X in the box you have, you decide that you should switch boxes.


Questions: 
1. Doesn’t the same exact argument imply that after you’ve switched, you ought to switch again?  And then again, and again, indefinitely?
2. What, if anything, is wrong with your reasoning, then?  (Quickly now, your students are watching you to see what you do!)


