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Distribution f(x) M(t) E(X) V ar(X)

Bernoulli θx(1− θ)1−xI(x = 0, 1) θet + 1− θ θ θ(1− θ)
Binomial

(
n
x

)
θx(1− θ)n−xI(x = 0, . . . , n) (θet + 1− θ)n nθ nθ(1− θ)

Poisson e−λλx

x!
I(x = 0, 1, . . . ) eλ(et−1) λ λ

Geometric θ(1− θ)x−1I(x = 1, 2, . . . ) θ(e−t + θ − 1)−1 1
θ

1−θ
θ2

Uniform 1
β−αI(α ≤ x ≤ β) eβt−eαt

t(β−α)
α+β

2
(β−α)2

12

Exponential 1
θ
e−x/θI(x > 0) (1− θt)−1 θ θ2

Gamma 1
βαΓ(α)

e−x/βxα−1I(x > 0) (1− βt)−α αβ αβ2

Chi-square 1
2ν/2Γ(ν/2)

e−x/2xν/2−1I(x > 0) (1− 2t)−ν/2 ν 2ν

Normal 1
σ
√

2π
e−

(x−µ)2

2σ2 eµt+
1
2
σ2t2 µ σ2

Tn
P→ T means for every c > 0, limn→∞ P{|Tn − T | < c} = 1

Tn
d→ T means for every continuity point t of FT , limn→∞ FTn(t) = FT (t).

For a random sample from a normal distribution, (n−1)S2

σ2 ∼ χ2(n− 1).
If Z ∼ N(0, 1) and Y ∼ χ2(ν) are independent, then T = Z√

Y/ν
∼ t(ν).

If U ∼ χ2(ν1) and V ∼ χ2(ν2) are independent, then F = U/ν1

V/ν2
∼ F (ν1, ν2).

ex =
∞∑
k=0

xk

k!

∞∑
k=r

ak =
ar

1− a for 0 < a < 1

E(g(X)) ≥ aPr{g(X) ≥ a} for g(x) ≥ 0 Pr{|X − µ| ≥ kσ} ≤ 1
k2

FY1(y) = 1− [1− F (y)]n fY1(y) = n[1− F (y)]n−1f(y)

FYn(y) = [F (y)]n fYn(y) = n[F (y)]n−1f(y)

V (Θ̂) ≥ 1

nE
(
[ ∂
∂θ

ln f(X; θ)]2
) S2 =

∑n
i=1(Xi −X)2

n− 1
=

1

n − 1

(
n∑
i=1

X2
i − nX

2

)

Zn =
√
n(Xn−µ)bσ d→ Z ∼ N(0, 1) 1− α ≈ P{Xn − zα/2 bσ√

n
≤ µ ≤ Xn + zα/2

bσ√
n
}

Z =
(Xn1−Y n2 )−(µ1−µ2)r

bσ2
1
n1

+
bσ2
2
n2

Xn1 − Y n2 ± zα/2

√ bσ2
1

n1
+
bσ2

2

n2

T = (X−Y )−(µ1−µ2)

Sp
q

1
n1

+ 1
n2

∼ t(n1 + n2 − 2), where Sp =
√

(n1−1)S2
1 +(n2−1)S2

2

n1+n2−2

1− α = P
{
S2

1

S2
2

1
fα/2,n1−1,n2−1

<
σ2

1

σ2
2
<

S2
1

S2
2
fα/2,n2−1,n1−1

}
λ =

maxθ∈Θ0 L(θ,x)

maxθ∈Θ L(θ,x)
=
L(θ̃,x)

L(θ̂,x)


