Probability Formulas

1 Discrete Distributions

Uniform Distribution

Support
X(Q)={1,2,...,n}

Probability mass function for k € X(Q)

1
PX=k=—-
(X=k) ="
FEzxpected value
1
E(X) = n—+
2
Variance )
ne—1
V(X) =
Bernoulli Distribution
Support
X(©) ={0,1}
Parameter
p € [0,1]
Probability mass function
P(X=1)=p
Ezxpected value
E(X)=p

Variance

Binomial Distribution

Support
X(Q)={0,1,...,n}

Parameter
p € [0,1]

Probability mass function for k € X(Q)

Ezpected value

Variance



Poisson Distribution

Support

X(Q)=N
Parameter

A>0
Probability mass function for k € X(Q)
Nee=A
P(X =k)= o

Ezpected value

E(X) =X
Variance

V(X)=A

Geometric Distribution (Time to first success)

Support
X(Q)=N*

Parameter
p€l0,1]

Probability mass function for k € X(Q)

Ezxpected value

1
E(X)=-
(X) ’
Variance .
—p
V(X) =
(X) p

Negative Binomial Distribution (Number of failures before k successes)

Support
X(Q)=N
Parameter
p € [0,1]
k € N*
Probability mass function for x € X (Q)
x
P(X =x)= F(1-p)*
=0 =(,, 0 )rta-n
Ezpected value
1—
p
Variance k(1 )
- P
V(X) = o



2 Continuous Distributions

Uniform Distribution

Support

X(Q) = [a, ]

Parameter

Probability density function for x € X ()

a<b

1
f(l‘) - b —a
Ezpected value
E(X) = a+b
2
Variance ) )
12
Normal Distribution
Support
X(Q)=R
Parameter
JIRSRIN
02>0
Probability density function for x € X ()
_ 1 (z — p)?
J(@) = V2ro? P < 202
Ezxpected value
E(X) =p
Variance
V(X) = o?
Exponential Distribution
Support
X(Q) =R
Parameter
A>0
Probability density function for x € X ()
f(z) =Ae™™
FExpected value
1
EX)=—-
(X) =4
Variance .



Log-normal Distribution

Support
X(Q) = Rj_
Parameter
JIRSRIN
o2 >0

Probability density function for x € X ()

) = ey (122 “’2)

ToV 2w

Ezxpected value

E(X) =exp <u + U;)

Variance
V(X) = [exp(0?) — 1] exp(2p + o)

Gamma Distribution

Support
X(Q) = Rfr
Parameter
a>0
>0

Probability density function for x € X ()

(o) exp
Ezxpected value
Q@
E(X)=-—
(X) 5
Variance
@
Chi-squared Distribution
Support
X(Q) =R}
Parameter
n € N*
Probability density function for x € X ()
1
— n/2—1 —xz/2
Ezxpected value
E(X)=n
Variance
V(X) =2n



Student’s t-distribution

Support
Parameter

Probability density function for x € X ()

FExpected value

Variance
V(X) = , ifv>2
l/ —_
Cauchy Distribution
Support
X(Q)=R
Parameter
a>0

Probability density function for x € X ()
a
fla) = (M>

E(X) does not exist

Ezpected value

Variance
V(X) does not exist

Beta Distribution

Support
X(€2) =]o,1]
Parameter
a>0
5>0

Probability density function for x € X ()

f@) = a0
FEzxpected value
E(X) = a ji B
Variance
V(X) = o




