
STAT 2857 — Formula Sheet for the Final Exam

• For any numbers a1, a2, . . . , ar we have

(a1 + a2 + · · ·+ ar)
n =

∑
(n1,n2,...,nr) s.t.
n1+n2+···+nr=n
n1≥0,...,nr≥0

n!

n1!n2! · · ·nr!
an1

1 an2
2 · · · anrr .

• Discrete uniform r.v. X ∈ {1, 2, . . . , n}, P (X = k) = 1/n, E[X] = (n+ 1)/2, Var [X] = (n2 − 1)/12, M(t) = (et(n+1) − et)/n(et − 1).

• Continuous uniform r.v. X ∈ [a, b],

f(x) =

{
1/(b− a) if x ∈ [a, b],
0 otherwise,

F (x) =

 0 if x < a,
(x− a)/(b− a) if a ≤ x < b,
1 if b ≤ x,

E[X] = (a+ b)/2, Var [X] = (a− b)2/12, M(t) = (etb − eta)/t(b− a).

• Binomial r.v. X ∈ {0, 1, . . . , n}, P (X = k) =
(
n
k

)
pk(1− p)n−k, E[X] = np, Var [X] = np(1− p), M(t) = (pet + 1− p)n

• Poisson r.v. X ∈ {0, 1, 2, . . .}, P (X = k) = e−λ λ
k

k! , E[X] = λ, Var [X] = λ, M(t) = eλ(et−1)

• Exponential r.v. X ∈ [0,∞), E[X] = 1/λ, Var [X] = 1/λ2,

f(x) =

{
λe−λx if x ≥ 0
0 if x < 0

, M(t) =

{
− λ
t−λ if t < λ

∞ if t ≥ λ.

• Geometric r.v. X ∈ {1, 2, . . .}, P (X = k) = (1− p)k−1p, E[X] = 1/p, Var [X] = (1− p)/p2,

M(t) =

{
pet

1−et(1−p) if et(1− p) < 1

∞ if et(1− p) ≥ 1.

• Negative binomial r.v. X ∈ {r, r + 1, r + 2, r + 3, . . .}, P (X = k) =
(
k−1
r−1

)
(1− p)k−rpr, E[X] = r/p, Var [X] = r(1− p)/p2,

M(t) =

{ (
pet

1−et(1−p)

)r
if et(1− p) < 1

∞ if et(1− p) ≥ 1,

• Hypergeometric r.v. X ∈ {max{0, n+m−N}, . . . ,min{n,m}}, P (X = k) =
(mk )(N−m

n−k )
(Nn)

, E[X] = nm
N , Var [X] = N−n

N−1
nm
N

N−m
N .

• Normal r.v. X ∈ R, f(x) = 1√
2πσ

e−
(x−µ)2

2σ2 , E[X] = µ, Var [X] = σ2, M(t) = e

(
µt+σ2t2

2

)
.

• The gamma function is defined by Γ(t) =
∫∞

0
e−xxt−1 dx.

• Gamma r.v. X ∈ (0,∞), E[X] = k/λ, Var [X] = k/λ2,

f(x) =

{
λe−λx(λx)k−1

Γ(k) if x > 0

0 if x ≤ 0
, M(t) =

1

(1− t/λ)k
for t < λ.

• The c.d.f. and the p.d.f. of X + Y are

FX+Y (t) =

∫ ∞
−∞

fY (y)FX(t− y) dy, fX+Y (t) =

∫ ∞
−∞

fY (y)fX(t− y) dy.
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Table A.4 (Normal table) 
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