
1 Formula Sheet for Exam 1

x̄ =

∑
xi
n

, s2 =

∑
(xi − x̄)2

n− 1

Probability rules:

P (A ∪B) = P (A) + P (B)− P (A ∩B)

P (A ∩B) = P (A)P (B|A)

P (B|A) = P (A ∩B)

P (A)

P (A) = P (A ∩B1) + P (A ∩B2) + · · ·+ P (A ∩Bk)

P (Bi|A) =
P (A|Bi)P (Bi)

P (A|B1)P (B1) + · · ·+ P (A|Bk)P (Bk)

Combination rule : (
N

n

)
=

N !

n!(N − n)!

For a general discrete random variable :

µ = E(X) =
∑

xp(x)

σ2 = V ar(X) =
∑

(x− µ)2p(x)

For a binomial distribution:

P (X = x) =

(
n

x

)
px(1− p)n−x, for x = 0, 1, 2, . . . , n.

µ = np, σ2 = np(1− p).

For a Poisson distribution:

P (X = x) =
λxe−λ

x!
, for x = 0, 1, . . .

µ = λ, σ2 = λ.

For a normal random variable X with mean µ and standard deviation σ:

Z =
X − µ

σ
.

Mean of a random variable, X, (the expected value, expectation) is:

µ = E(X) =


∑

i xi · P (X = xi) for discrete r.v.∫ ∞

−∞
x · f(x) dx for continuous r.v.

Variance of a random variable, X, is:

σ2 = Var(X) = E(X − µ)2 = E(X2)− µ2
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