
Combining Random Variables
Goals:

• Find the mean (expected value), variance, and standard deviation of linear combinations of independent random variables

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

Rolling a die Let X be the number showing on a single, standard 6-sided die

Find the expected value, the variance, and the standard deviation of X.

Let Z be the double the number showing on a single, standard 6-sided die
(Note:  We are still only rolling the die once and doubling what we see.)

What do you notice?

Suppose we still roll the die once, but this time we look at the number showing, 
double it, and subtract 1 from our result.

What do you notice?

X 1 2 3 4 5 6
P(X) 1/6 1/6 1/6 1/6 1/6 1/6



X + X is not the same as 2X

Rule:  For independent 
random variables, you can 
add variances but not 
standard deviations.

Now, let's roll a single die, record its value, then roll it again.  Let Z be the sum 
of the two rolls.  (Note:  Z = X+X)

Contrast this with 2X, which corresponds to “roll the die once and double what you see”.

Observations:

Flipping a coin Let Y be defined as 1 if heads is showing and 2 if tails is showing

Rolling a die and flipping a 
coin

Let Z = X + Y

Could we have predicted the 
outcomes for  Z = X + Y ?

• You can add means
• You can add variances

Y 1 2
P(Y) 1/2 1/2



Rolling a die and flipping a 
coin

Let Z = X – Y

Rule:  Always add 
variances!  Combining two 
random variables (even if we 
are subtracting the 
outcomes) always generates 
more variability.

Find the expected value, the 
mean, and the variance of 
the following

Z = 2X – Y

Z = X + Y - 1


