Y ~ py(y); g(Y) be a real-valued function of Y = E[g(Y)] =>a(y)py (y)
y

Example. Let Y be a random variable with probability function given in the
table below. Find E(Y), E(3Y), E(Y ?), and E(3Y —8).

We can find these using the table and the theorem above, by adding a
row to the table for each. We’ll shortly see another way to find E(3Y — 8).

y 1 2 3 4 Sum
Py(y) 04 | 01 | 02 03 | 1
Yy Py(y) 04 | 02 | 06 1.2 | E(Y)=24
3y py(y) 1.2 | 06 | 1.8 3.6 E@RY)=7.2
y2py(y) 04 | 04 | 18 48 | E(Yy)=74
(By-8)pyy) | -2.0 | -02| 0.2 1.2 | E(3Y-8)=-0.8

Definition. The variance of a discrete RV, Y, is defined by

o2 =v(¥) = E([Y ~EC)]2)=E([Y - u1?)= 2 - 0)2 py).
y

The Computing Formula for the Variance.

Since pis a constant, the rules for manipulating summations yield

V)= 2y - a7 e(y)
= 20 -2y 1“2 (y) = %sz(y)—Zﬂyp(y)wzp(y))
= Zy°p(y) =242y ply) + 47X ply)

y
= —2yE(Y)+/11
= u? o+

So, | V(¥)= E(Y* The Computing Formula
V(Y)= E(Y? [E(Y] for the Variance.




