
STAT 330: Formula Sheet for the Final Exam
• If A, B ∈ B, then P(Ac) = 1− P(A) and P(A ∪ B) = P(A) + P(B)− P(A ∩ B)

• Markov: P
(
|X| ≥ c

)
≤ E(|X|k)

ck , ∀k > 0, ∀c > 0 , Chebyshev: P
(
|X− µ| ≥ kσ

)
≤ 1

k2 , ∀k > 0

• E(X) = E
(

E(X|Y)
)

, Var(X) = E
(

Var(X|Y)
)
+ Var

(
E(X|Y)

)
• Defining U = h1(X, Y) and V = h2(X, Y) where X = w1(U, V) and Y = w2(U, V), then

fU,V (u, v) = fX,Y

(
w1(u, v) , w2(u, v)

)
× |J| , (u, v) ∈ Support(U, V) where J =

∣∣∣∣∣
∂x
∂u

∂x
∂v

∂y
∂u

∂y
∂v

∣∣∣∣∣
• If (X1, X2) ∼ BVN(µ, Σ) then X2|X1 = x1 ∼ N

(
µ2 + ρ σ2

σ1
(x1 − µ1) , σ2

2 (1− ρ2)
)

• δ-method: If nb(Xn − a) D→ X, then nb[g(Xn)− g(a)
] D→ g′(a)X, where g(x) is differentiable at a, g′(a) 6= 0, and b > 0.

• If Xn
P→ a and g(x) is continuous at x = a, then g(Xn)

P→ g(a).

• If Xn
P→ a, Yn

P→ b and g(x, y) is continuous at (a, b) then g(Xn, Yn)
P→ g(a, b).

• (Continuous Mapping/Slutsky’s Theorem) If Xn
D→ X, Yn

P→ b, and g(x, b) is continuous for all x in the support set of X,

then g(Xn, Yn)
D→ g(X, b).

• If Xn
D→ X and g(x) is continuous for all x ∈ support set of X, then g(Xn)

D→ g(X).

• For a scaler parameter θ, we have S(θ) = d log(L(θ))
dθ , I(θ) = −d2 log(L(θ))

dθ2 , J(θ) = E(I(θ; X))
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