Probabilities and percentages in daily life

Question #1: I am planning a trip to New York, but I’m not sure I’ll really go, and the plane tickets are non-changeable and non-refundable.  If I buy a ticket today, it’ll cost $300.  If I wait until I’m sure that I’ll really be going, the price will be $400.  I’d say my chances of going are about 50-50.  Should I buy the ticket, or wait?

Answer: If I wait, I’ll spend $400 with probability 1/2 and $0 with probability 1/2, so my expected cost is

($400)(1/2) + ($0)(1/2) = $200.

But if I buy the ticket today, I’ll spend $300, which is more than $200.  So it pays to wait.

Caveat: This answer assumes that you want to take the Law of Large Numbers as your guide.  But if you’re only going to be in this situation once, it’s unclear that the Law is relevant.  Also, if you’re risk-averse (or if you’ve only got $350 at hand), you might be better off buying the ticket today for $300.

Question #2: I have invited ten friends to a party.  Two say they’ll definitely come, three say they’ll come with probability 50%,  and five say they’ll come with probability 10%.  How many guests should I expect?

Answer: If you add the probabilities, you get the expected number of people:

100%+100%+50%+50%+50%+

10%+10%+10%+10%+10%

equals 400%, so the expected number of people is 4.  (Note: This may look like the formula for expected value, but it’s actually a different principle.  For one thing, notice that these probabilities do not add up to 100%!)

Caveat: Since there is uncertainty, you may want to include a safety margin.  The size and direction of the margin will depend on the context.  If you’re ordering drinks, it’d be better to have extra than to run out, so you might want to round 4 up and guess that 5 friends might show up.)

Question #3: A stranger emails me with a free stock tip, saying “Stock X will go up in the coming month”.  Lo and behold, it does!  Even more amazingly, for the next nine months, he sends me one free stock tip each month, and it’s always right.  Then in the eleventh month, he says I should pay him $1000 if I want his next stock tip.  Should I pay him?

Answer: No!  This is probably a scam.  If he starts the year by picking 1024 victims (1024 equals 2 to the 10th power), and he starts by telling half of them “Stock X will go up” and the other half “Stock X will go down”, then after the first month he will have been right for 512 of those 1024 people.  In the second month, he can focus on those 512 (and ignore rest) and give them a second tip.  256 of these 512 will have gotten two good tips.  And so on.  After 10 rounds of this, the scammer will have 1 person who has gotten 10 good tips; not because the scammer has a good knowledge of the stock market, but because he varied his advice and had lots of people to start with.  All he needed to do was send 1024+512+...+4+2+1=2047   emails, which costs a lot less than $1000.

Question #4: My bank offers a checking account that charges me $15 per month if my balance for the month falls below $10,000.   If I have $8,000 in the account, should I transfer $2,000 from my money market funds to my checking account?  Assume that my money market account is earning 6% interest, and my checking account is earning 3% interest.  (Both interest rates are compounded monthly.)

Answer: If I keep the $2,000 in my money market account this month, I will earn 

(6% / 12) times $2,000, or $10, in interest,

but I will pay a $15 penalty.  If I transfer the $2,000 to my checking account, I will earn only (3% / 12) times $2,000, or $5, and a $0 penalty.  Since 

$10 – $15 < $5 – $0,

it’s better to transfer the money.

Question #5: Same as question #4, only now I have $2,000 in my checking account.  Should I transfer $8,000 to my checking account?

Answer: The amount being transferred is 4 times as large as before, so the interest in each case is 4 times larger.  Since

(4 ( $10) - $15 > (4 ( $5) - $0,

it’s better not to transfer the money.

