
STAT 291 - Statistics for the Mathematical Sciences I

Final Exam Formulae

P (Aj | B) =
P (Aj

⋂
B)

P (B)
=

P (B | Aj)P (Aj)∑k
i=1 P (B | Ai)P (Ai)

F (x) =
∑
y≤x

p(y) E(X) = µ =
∑
all x

x · p(x)

V (X) = σ2 = E
[
(X − µ)2

]
=
∑
all x

(x− µ)2 · p(x)

E[h(X)] =
∑
all x

h(x) · p(x) V [h(X)] =
∑
all x

(h(x)− E[h(x)])2 · p(x)

F (x) =

∫ x

−∞
f(y)dy E(X) = µ =

∫ ∞
−∞

x · f(x)dx

V (X) = σ2 = E
[
(X − µ)2

]
=

∫ ∞
−∞

(x− µ)2 · f(x)dx

E[h(X)] =

∫ ∞
−∞

h(x) · f(x)dx V [h(X)] =

∫ ∞
−∞

(h(x)− E[h(x)])2 · f(x)dx

p(x) =

(
n

x

)
px(1− p)n−x x = 0, 1, 2, . . . , n E(X) = np, V (X) = np(1− p)

p(x) = e−λ
λx

x!
x = 0, 1, 2, . . . E(X) = λ, V (X) = λ

f(x) =
1

B − A
A ≤ x ≤ B E(X) =

A+B

2
, V (X) =

(B − A)2

12

f(x) =
1√
2πσ

e
−(x−µ)2

2σ2 −∞ < x <∞ E(X) = µ, V (X) = σ2

Γ(α) =

∫ ∞
0

xα−1e−xdx α > 0

Γ(α) = (α− 1)Γ(α− 1), Γ

(
1

2

)
=
√
π, Γ(n) = (n− 1)! for n = 1, 2, 3, . . .

f(x) =
1

βαΓ(α)
xα−1e−

x
β 0 ≤ x <∞ E(X) = αβ, V (X) = αβ2

Special Cases: α = 1, β =
1

λ
; α =

ν

2
, β = 2



f(x) =
1

(B − A)

Γ(α + β)

Γ(α)Γ(β)

(
x− A
B − A

)α−1(
B − x
B − A

)β−1
A ≤ x ≤ B

E(X) = A+ (B − A)
α

α + β
V (X) =

(B − A)2αβ

(α + β)2(α + β + 1)

Y =
n∑
i=1

aiXi E(Y ) = µY =
n∑
i=1

aiE(Xi) =
n∑
i=1

aiµi

V (Y ) = σY
2 =

n∑
i=1

a2iV (Xi) =
n∑
i=1

a2iσi
2

E (XY ) =
∑
x

∑
y

(x · y · p(x, y)) E (XY ) =

∫ ∫
(x · y · f(x, y)) dy dx

Cov (X, Y ) = E (XY )− E (X)E (Y )

ρ = Corr (X, Y ) =
Cov (X, Y )√
V (X) · V (Y )

x̄− µ
0

σ√
n


