
Variance formula

Generally, we can write

V ar(Xi) = E[ ( Xi − µX )2 ]

= E[ (X2
i + µ2

X − 2µXXi) ]

= E(X2
i ) + µ2

X − 2µXE(Xi)

= E(X2
i ) + µ2

X − 2µ2
X

= E(X2
i )− µ2

X ≡ E(X2
i )− E(Xi)

2

where I denoted E(Xi) = µX.
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Variance formula

In the special case where Xi is either 0 or 1, we can write

V ar(Xi) = E[ ( Xi − p )2 ]

= E[ ( Xi − p )2 |Xi = 0]Pr(Xi = 0)

+E[ ( Xi − p )2 |Xi = 1]Pr(Xi = 1)

= (0− p)2 (1− p) + (1− p)2 p
= p2 (1− p) + (1− 2p+ p2) p

= p2 − p3 + p− 2p2 + p3 = p− p2 .

I denoted Pr(Xi = 1) = p. Note that because Xi is either 0 or 1,

we know that E(Xi) = Pr(Xi = 1).
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Variance formula

Or, you can apply the general formula from above. Note that if Xi

is either 0 or 1, we know that X2
i = Xi and thus

V ar(Xi) = E(X2
i )− E(Xi)

2

= E(Xi)− E(Xi)
2

= p− p2 = p(1− p) .

I again denoted Pr(Xi = 1) = p in the last equality.
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