
1

G. AhmadiME 529 - Stochastics G. AhmadiME 529 - Stochastics

OutlineOutline
GumbelGumbel Asymptotic DistributionsAsymptotic Distributions
Type 1: Largest Type 1: Largest GumbelGumbel DistributionDistribution
Type 1: Smallest Type 1: Smallest GumbelGumbel DistributionDistribution
Type 2: Largest Type 2: Largest WeibullWeibull DistributionDistribution
Type 3: Smallest DistributionType 3: Smallest Distribution
Simulation of Random Variable With Simulation of Random Variable With 

Known DistributionKnown Distribution

G. AhmadiME 529 - Stochastics

( ) { } { } { } { } ( ) ( ) ( )xF...xFxFxYP...xYPxYPxYPxF
nYYYn

n,...,,i

iX 2121

21

=≤≤≤=≤=
=

321

Let X be the largest of n independent Let X be the largest of n independent 
random variables Yrandom variables Y11, Y, Y22, …, , …, YYnn. Then. Then

( ) ( )( )nYX xFxF = ( ) ( )( ) ( )xfxFnxf Y
n

YX
1−=

If YIf Yii are identically distributed:are identically distributed:

G. AhmadiME 529 - Stochastics

Type 1: (Largest) Type 1: (Largest) GumbelGumbel DistributionDistribution

DistributionDistribution DensityDensity

( ) ( ){ }ux
X exF −−−= αexp ( ) ( ) ( ){ }ux

X euxxf −−−−−= ααα exp

α
µ 5772.0

+= uX

2

2
2

6α
πσ =X

+∞<<∞− x

1.51.00.5-0.5 0.0 x

fX(x)
u=0.275
α=2.566

1



2

G. AhmadiME 529 - Stochastics

Type 1: (Smallest) Type 1: (Smallest) GumbelGumbel DistributionDistribution
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Type 2: (Largest) Type 2: (Largest) WeibullWeibull DistributionDistribution

( )
k

x
u

X exF
⎟
⎠
⎞

⎜
⎝
⎛−

= ( )
k

x
uk

X e
x
u

u
kxf

⎟
⎠
⎞

⎜
⎝
⎛−

+

⎟
⎠
⎞

⎜
⎝
⎛=

1

⎟
⎠
⎞

⎜
⎝
⎛ −Γ=

k
uX

11µ

⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ −Γ−⎟

⎠
⎞

⎜
⎝
⎛ −Γ=

kk
uX

1121 222σ

0≥x

DistributionDistribution DensityDensity

1>k

2>k
2 4 6

fX(x)

x

G. AhmadiME 529 - Stochastics

Type 3: (Smallest) Type 3: (Smallest) ExtremalExtremal DistributionDistribution
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Simulation of Random Variables with a Simulation of Random Variables with a 
Known Distribution Known Distribution FFYY(y(y))
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