
Solutions to Math 481 REAL QUIZ #4

1. Suppose that X is a random variable taking the values −3,−2,−1, 0, 1, 2, 3 with equal proba-

bility, and let Y = X4.

a. What is Cor(X,Y )?

Sol. to 1a:

Pr(X = −3) = 1

7
, P r(X = −2) = 1

7
, P r(X = −1) = 1

7
, P r(X = 0) =

1

7
,

P r(X = 1) =
1

7
, P r(X = 2) =

1

7
.P r(X = 3) =

1

7
.

So E[X] = 1
7 (−3− 2 +−1 + 0 + 1 + 2 + 3) = 0.

Y takes the values {0, 1, 16, 81}.

Pr(Y = 81) =
2

7
, P r(Y = 16) =

2

7
,

P r(Y = 1) =
2

7
, P r(Y = 0) =

1

7
,

So E[Y ] = 2
7 (81 + 16 + 1) + 1

7 · 0 = 28.

Pr(X = −3, Y = 81) =
1

7
, P r(X = −2, Y = 16) =

1

7
,

P r(X = −1, Y = 1) =
1

7
, P r(X = 0, Y = 0) =

1

7
,

P r(X = 1, Y = 1) =
1

7
, P r(X = 2, Y = 16) =

1

7
, P r(X = 3, Y = 81) =

1

7
.

That’s all the possibilities. So

E[XY ] =
1

7
· (−3 · 81)+ 1

7
· (−2 · 16)+ 1

7
· (−1 · 1)+ 1

7
· (0 · 0)+ 1

7
· (1 · 1)+ 1

7
· (2 · 16)+ 1

7
· (3 · 81) = 0

So

COV (X,Y ) = E[XY ]− E[X]E[Y ] = 0− 0 · 28 = 0 .

It follows that Cor(X,Y ) = COV (X,Y )√
V ar(X)V ar(Y )

is also 0.

b. Are X and Y independent?

Sol. to 1b: Of course not! Y is a function of X so it depends on it.


