
Theorem The minimum of n independent Pareto(λ, κi) random variables, where i = 1, 2, . . . , n,
is also a Pareto random variable with parameters λ and

∑

n

i=1 κi.

Proof The cumulative distribution function of the Pareto random variable X is given by

FX(x) =
∫

x

0

κλκ

wκ+1
dw

= 1−

(

λ

x

)κ

x ≥ λ.

Let Y = min{X1, X2, . . . , Xn}. The cumulative distribution function of the minimum of n
independent Pareto random variables is

FY (y) = P (Y ≤ y)

= 1− P (Y ≥ y)

= 1− P (min{X1, X2, . . . , Xn} ≥ y)

= 1− P (X1 ≥ y,X2 ≥ y, . . . , Xn ≥ y)

= 1− P (X1 ≥ y)P (X2 ≥ y) . . . P (Xn ≥ y)

= 1−

(

λ

y

)κ1
(

λ

y

)κ2

. . .

(

λ

y

)κn

= 1−

(

λ

y

)

∑

n

i=1
κi

y ≥ λ.

Since this has the same functional form of the cumulative distribution function of a Pareto
random variable, the Pareto distribution has the minimum property.
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