
Chapter 5 Formula Sheet

f(x) = P [X = x]

F (x) = P [X · x] (general) F (x) =
X

z·x

f(z) (discrete)

EX =
X

x

xf(x) and Var X =
P

(x¡EX)2f(x)
¡
=

P
x2f(x) ¡ (EX)2

¢

Binomial f(x) =

8
<
:

n!
x! (n ¡ x)!

px(1 ¡ p)n¡x for x = 0; 1; : : : ; n

0 otherwise

with EX = np and VarX = np(1 ¡ p)

Geometric f(x) =
½

p(1 ¡ p)x¡1 for x = 1; 2; : : :
0 otherwise

with 1 ¡ F (x) = (1 ¡ p)x, EX =
1
p

and VarX =
1 ¡ p
p2

Poisson f(x) =

8
<
:

e¡¸¸x

x!
for x = 0; 1; 2; : : :

0 otherwise
with EX = ¸

and VarX = ¸

P [a · X · b] =
Z b

a
f(x) dx

F (x) = P [X · x] =
Z x

¡1
f(t) dt

d
dx

F (x) = f(x)

EX =
Z 1

¡1
xf(x) dx

VarX =
Z 1

¡1
(x ¡ EX)2f(x) dx

µ
=

Z 1

¡1
x2f(x) dx ¡ (EX)2

¶

Normal f(x) = 1p
2¼¾2 e¡(x¡¹)2=2¾2

for all x

with ©(z) = F (z) =
R z
¡1

1p
2¼

e¡t2=2 dt and z =
x ¡ ¹

¾
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Exponential f(x) =

( 1
®

e¡x=® for x > 0
0 otherwise

with EX = ®, VarX = ®2,

and F (x) =
½

0 if x · 0
1 ¡ e¡x=® if x > 0

Weibull F (x) =
½

0 if x < 0
1 ¡ e¡(x=®)¯

if x ¸ 0

with f(x) =

(
0 if x < 0
¯
®¯ x¯¡1e¡(x=®)¯

if x > 0
, EX = ®¡

³
1 + 1

¯

´
,

VarX = ®2
·
¡

³
1 + 2

¯

´
¡

³
¡

³
1 + 1

¯

´´2
¸
, and Q(:5) = ®e¡(:3665=¯)

Probability plot
¡
xi;Q

¡ i¡:5
n

¢¢
for an ordered data set

Normal plot
¡
xi; Qz

¡ i¡:5
n

¢¢

Exponential plot
¡
xi;¡ ln

¡
1 ¡ i¡:5

n

¢¢

Weibull plot
µ

lnxi; ln
µ

¡ ln
µ

1 ¡ i ¡ :5
n

¶¶¶

f(x; y) = P [X = x and Y = y]

fX(x) =
X

y

f(x; y) and fY (y) =
X

x

f(x; y)

fXjY (x j y) =
f(x; y)
fY (y)

and fY jX(y j x) =
f(x; y)
fX(x)

Independence f(x; y) = fX(x) fY (y) for all x; y

P [(X;Y ) 2 R] =
Z Z

R
f(x; y) dxdy

fX(x) =
Z 1

¡1
f(x; y) dy and fY (y) =

Z 1

¡1
f(x; y) dx

fXjY (x j y) =
f(x; y)
fY (y)

and fY jX(y j x) =
f(x; y)
fX(x)

Independence f(x; y) = fX(x) fY (y) for all x; y
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For U = a0+a1X+a2Y + ¢ ¢ ¢+anZ, EU = a0+a1EX +a2EY +¢ ¢ ¢+anEZ

and Var U = a2
1 VarX + a2

2 VarY + ¢ ¢ ¢ + a2
n Var Z

EX = ¹ and VarX =
¾2

n

For U = g(X;Y; : : : ; Z), EU ¼ g(EX;EY; : : : ; EZ)

and Var U ¼
µ

@g
@x

¶2

Var X +
µ

@g
@y

¶2

VarY + ¢ ¢ ¢ +
µ

@g
@z

¶2

VarZ

z =
¹x ¡ EXp

VarX
=

¹x ¡ ¹
¾p
n
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