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Excess Loss (Random) Variable .

Def
'

n .
Let x be a (nonnegative) random variable

.

Let d be a positive constant such that

REX >d ] > 0

The excess less random variables is usually denoted
by YP and it is defined as

YP - X -d given that X >d

or YP = X -d X >d
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It is also known as the

• per payment random variable .
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Note : . All the values of X less than d are
"discarded "

⇒ left truncated
• d is subtracted ⇒ shifted

Defh . The mean excess loss function , denoted by ex Cd) , is
defined as the expectation of YP

,
i.e

.

,

ex (d) = E [ X-d X >d]

⇐ ( (X-d) -tI[×>d]]By defh ,
eyed ) = REX > d]

It's frequently convenient to write :

+as

exCd) =
Sd Sx doc

Sxld)



Example . Let X - Exponential (mean -- O) .
Let d >0 .

Note : Pl[X > d] = 5×1d) -- e
- F

> 0

Define YP = X-d X xd

ex (d)
=

SIT d"
= e

do
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to

e
- F x--d

= e
& (to) O + e-T ) = O

We could have simply used the memoryless property !
Let Xu Exponential (mean -- O)

what is the distribution of YP ?

YPN Exponential (mean-O)

Def
'
n . The left censored and shifted random variable, usually

denoted by Y
'
and called the per loss random variable is

defined as :

yl =/
X - d tf X >d

O tf x Ed

Using the indicator random variables , we can write

yl . (X -d) -tI[x>d]

Introduce : the positive part function :

} '→ (3) + :-. { } if 330O tf } so

we can write Y
'
= (X -d) +



'Example . Let XN Exponential (mean-- O) .
What is the dist'n of the per loss random variable Y

'?

> : what is the support of y' ?
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,
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Q : what is the probability RE Y
'
-
- o] ?

> : R[y' -- o] =P [X f d] = Fx ( d) = 1 - e
- of > 0

Consider y > o
:

Ealy) = PITY
'
e y] ( law of total probability)

=p (Y's y , X ed] + RLY't y
,
X>d]

= PIE O e y , X
Ed] t Pl (X-d s y , X>d]

= IT [ XEd] t Pl [X s dty
,
X >d]

= Rf Xf d] t RL d s X e dty]
= Pt (Xtdty] = Fxcdty) = y - e
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Q : Is it important that X is exponential ?

> : Not much

Q : Assume that X is continuous .
What type of a random variable is

. . .

YP
. . .

Continuous

Y
'

. . .
mixed


