
Table 1: Formulae Sheet

x̄ =
∑n

i=1
xi

n
= x1+x2+...+xn

n

σ2 =
∑n

i=1
(xi−x̄)2

n−1
, σ =

√
σ2

nPr = n(n− 1) . . . (n− r + 1) = n!
(n−r)!

(

n
r

)

= n!
r!(n−r)!

(

n
n1, n2, . . . , nr

)

= n!
n1!n2!...nr!

, (where n1 + n2 + . . .+ nr = n)

C(n, r) =

(

n
r

)

= n!
r!(n−r)!

P (A ∪ B) = P (A) + P (B)− P (A ∩ B)

P (B|A) = P (A∩B)
P (A)

P (B|A) = P (B) or P (A|B) = P (A).
P (A1 ∩ A2 ∩ . . . ∩ Ak) = P (A1)P (A2|A1)P (A3|A1 ∩ A2)

P (A) =
∑k

i=1 P (Bi ∩ A) =
∑k

i=1 P (Bi)P (A|Bi)

P (Br|A) = P (Br∩A)
∑k

i=1 P (Bi∩A
= P (Br)P (A|Br)

∑k
i=1 P (Bi)P (A|Bi)

P (Br|A) = P (Br ∩ A)/P (A)
F (x) = P (X ≤ x) =

∑

t≤x f(t), for −∞ < x < ∞
F (x) = P (X ≤ x) =

∫ x

−∞ f(t)dt for −∞ < x < ∞
g(x) =

∑

y f(x, y) and h(y) =
∑

x f(x, y)

g(x) =
∫∞
−∞ f(x, y)dy and h(y) =

∫∞
−∞ f(x, y)dx

f(y|x) = f(x,y)
g(x)

, g(x) > 0

f(x|y) = f(x,y)
h(y)

, h(y) > 0

P (a < X < b|Y = y) =
∑

x f(x|y), for the discrete case

P (a < X < b|Y = y) =
∫ b

a
f(x|y), for the continuous case

{

µ = E(X) =
∑

x xf(x) if X is discrete
µ = E(X) =

∫∞
−∞ xf(x)dx if X is continuous

{

µg(X) = E[g(X)] =
∑

x g(x)f(x) if X is discrete
µg(X) = E[g(X)] =

∫∞
−∞ g(x)f(x)dx if X is continuous

{

σ2 = E(X − µ)2 =
∑

x(x− µ)2f(x), if X is discrete

σ2 = E(X − µ)2 =
∫∞
−∞(x− µ)2f(x)dx, if X is continuous



















σ2
g(X) = E

{

[g(X)− µg(X)]
2
}

=
∑

x[g(X)− µg(X)]
2,

if X is discrete

σ2
g(X) = E

{

[g(X)− µg(X)]
2
}

=
∫∞
−∞[g(X)− µg(X)]

2f(x)dx,

if X is continuous

σXY = E(XY )− µXµY

ρXY = σXY

σXσY
, −1 ≤ ρXY ≤ 1

P (µ− kσ < X < µ+ kσ) ≥ 1− 1
k2

1



Table 2: Formulae Sheet Cont.

b(x;n, p) =

(

n
x

)

pxqn−x, x = 0, 1, 2, . . . , n B(r;n, p) =
∑r

x=0 b(x;n, p)

µ = np and σ2 = npq

h(x;N, n, k) =





k
x









N − k
n− x









N
n





µ = nk
N

and σ2 = N−n
n−1

∗ n ∗ k
N
∗
(

1− k
N

)

f(x1, x2, . . . , xk; a1, a2, . . . , ak, N, n) =





a1
x1









a2
x2



...





ak
xx









N
n





b∗(x; k, p) =

(

x− 1
k − 1

)

pkqx−k, x = k, k + 1, k + 2, . . .

g(x; p) = b∗(x; 1, p) = pqx−1, x = 1, 2, 3, . . . µ = 1
p
, σ2 = 1−p

p2

p(x;λt) = e−λt(λt)x

x!

n(x;µ, σ) = 1√
2πσ

e−
1

2σ2 (x−µ)2 , −∞ < x < ∞ Z = X−µ
σ

Z = X−np√
npq

f(x) =

{

1
βαΓ(α)

xα−1e−x/β, x > 0

0, elsewhere
Γ(n+ 1) = nΓ(n) = n!

µ = αβ and σ2 = αβ2

f(x) =

{

1
β
e−x/β, x > 0

0, elsewhere
µ = β and σ2 = β2

f(x; ν) =

{ 1
2ν/2Γ(ν/2)

xν/2−1e−x/2, x > 0

0, elsewhere
µ = ν and σ2 = 2ν

f(x) =

{

1√
2πσx

e−
1
2
[(ln(x)−µ)/σ]2 , x ≥ 0

0, x < 0
µ = eµ+σ2/2 and σ2 = e2µ+σ2 ∗ (eσ2 − 1)

E(X̄) = µX̄ = µ+µ+...+µ
n

= µ σ2
X̄
= σ2+σ2+...+σ2

n2 = σ2

n
(or σ2

n

(

N−n
N−1

)

) Z = X̄−µ
σ/

√
n

µX̄1−X̄2
= µ1 − µ2 σ2

X̄1−X̄2
=

σ2
1

n1
+

σ2
2

n2
Z = (X̄1−X̄2)−(µ1−µ2)

√

σ2
1

n1
+

σ2
2

n2

h(t) = Γ[(ν+1)/2]
Γ(ν/2)

√
πν
(1 + t2

ν
)−(ν+1)/2,−∞ < t < ∞ T = Z√

V/ν

h(f) =

{

Γ[(ν1+ν2)/2](ν1/ν2)ν1/2

Γ(ν1/2)Γ(ν2/2)
fν1/2−1

(1+ν1f/ν2)(ν1+ν2)+1 , f > 0

0, f ≤ 0
F = U/ν1

V/ν2
=

S2
1/σ

2
1

S2
2/σ

2
2
=

σ2
2S

2
1

σ2
1S

2
2

∫

udv = uv −
∫

vdu

2


