
MATH 119, CHAPTER 4: OUR SENSE OF PROBABILITY ("SOLUTIONS") 
 
Ex 1: I flip a fair coin 9 times, and I get all "H"s. What is the probability of an "H" 
on the next flip? 
 

It's still 50%, although a lot of people say it's lower - "it's time for a tail"; this 
belief is referred to as the "gambler’s fallacy". Coins don't have memories. 
 
Moral: Chance is not self-correcting! 

------------------------------------------------------------------------------------------------------------ 
Ex 2: Which of the following sequences resulted from the flipping of a standard 
"fair" coin? 
 

The first sequence!  H T H T H T T T H H T H T H T T H H H T H 
In a related psychological study, 62% of subjects stated that the sequence had too 
many "streaks" (or runs). This reflects the “clustering illusion” that people have. 
 
In the second sequence, each time after the coin is flipped, there is a 70% chance 
that the coin will alternate on the next flip (from H to T or vice-versa). 
 

When people try to write down a "random" sequence of coin flips, they often try to 
make the sequence look "random" or “representative” everywhere. They tend to  
 

- underestimate the presence of long runs  
 

In a sequence of 500 flips of a fair coin, a run of at least six heads or six 
tails is extremely likely! People don't know that, though, so it's easy to 
catch them making up "phony data." 
 
(See the margin essay on "Detecting Phony Data" on p.19 & my web site.)  

 
- overestimate the presence of H/T alternations 
 

"H T H T H T H T H T H T"  looks pretty phony to me …. 
 
Moral: People often (erroneously) think random processes must "appear 
random" everywhere! 

------------------------------------------------------------------------------------------------------------ 
Ex 3: The “Hot Hand” or “Streak Shooting” in Basketball 

 
A myth …. Essentially, making a basket (even a series of baskets) does not 
increase a player's "natural" probability of succeeding on his/her next shot. Fans, 
players, and coaches just tend to remember the "long runs" of successful shots 
that do occur in a sequence of the player's shots. 
 
This is an example of the “clustering illusion” described in Ex 2. 
 
Moral: People sometimes attach too much meaning to natural consequences 
of random processes! 

------------------------------------------------------------------------------------------------------------ 
See: My web site, The Psychology of Judgment and Decision Making by Scott Plous. 


