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Continuous Random Variable 
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A continuous random variable X assumes values from an Interval of 
numbers. X has a probability density function (pdf) denoted ( )f x  or 

( ),Xf x  which is a continuous function (except possibly at a finite or 
countably infinite number of points). Probabilities are found by 
integrating the density function over an interval. 
 

[ ]( , ) ( ) ( ) .
b

a
P X a b P a X b f x dx∈ = < < = ∫  

 
( )f x  must satisfy    

 
(i) ( ) 0,f x ≥  and   

(ii  ( ) 1.f x dx
∞

−∞
=∫  

 
Often, the region of non-zero density is a finite interval, and ( ) 0f x =   
outside that interval. 
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Conditional Distributions 



 
ACTEX © 2009  M - 70 

If X and Y have joint pf or pdf ( , ),f x y  then the conditional distribution 

of Y given X x=  has pf/pdf  |
( , )( | ) .( )Y X
X

f x yf y X x f x= =  

 
The same definition applies to the conditional distribution of X given 

.Y y=  Conditional distributions must satisfy the same requirements as 
any distribution. For instance, if X and Y are discrete then  

| ( | ) 1,Y X
y

f y X x= =∑  and if X and Y are continuous then   

| ( | ) 1.Y Xf y X x
∞

−∞
= =∫  

 
If we are given the marginal density of X, ( )Xf x  and the conditional 
density of Y given ,X x=  then the joint density of X and Y is   
 

|( , ) ( | ) ( ).Y X Xf x y f y X x f x= = ⋅  
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( )nKaplan-Meier Product-Limit Estimate ,S t   
( ) [of the Survival Probability ]S t P T t= >  
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10 t≤ <( ) 1nS t =   for y , 
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Maximum Likelihood Estimate of θ  
For the Inverse Weibull Distribution with τ  Given 

Based on Complete Data 
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The pdf of the Inverse Weibull is 
( / )

1( )
x

f x
x

τ

τ

−

+= 0.x >,   eτ θτθ

If τ  is given and 1 2, ,..., nx x x  is a random sample of observations, then the 

mle of θ  is   
1/

1
.i

in
1ˆ

n
x

τ
τ

−
−

=
⎢ ⎥
⎣ ⎦

iz x

θ
⎡ ⎤

= ∑   

   
Another way to think of this is that given the sample, if i

τ−=
,..., nz

,

 for each i, 
then the values  are like a random sample from the exponential 

distribution with mean 

1 2,z z
τθ −  so the mle of τθ −  is 1

izn∑  and then the mle 

of θ  is  
1/

1
.i

in
1ˆ

n
x

τ
τ

−

=
⎢ ⎥
⎣ ⎦

θ
⎡ ⎤

= ∑ −  
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Bayesian Credibility for the 
Gamma Prior Distribution  

and Inverse Exponential Model Distribution 
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Prior parameter λ : Gamma 
1 /

( )
eα

, , ( )
λ θ

α
λα θ π λ
θ α

− −
=

Γ

|

  

 

Model dist. X λ : Inverse Exponential /
2| ), ( xf x e

x
λλ −=

,..., ,n

λ λ   

 
With observations 1 2,x x x  the posterior distribution of λ  is gamma 

with nα α′ = +  and 1 1 1 .
ixθ θ′ = +∑   

 
α′  and The predictive distribution is inverse Pareto with the same θ′  as the 

posterior distribution. The mean of the inverse Pareto is infinite, so the 
Bayesian premium is infinite. 
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Conditional Tail Expectation for a Continuous Loss  



If L is a continuous loss random variable, then the Conditional Tail 
Expectation at confidence level α  is  
 

[ ][ | ] [ ]
1

E L E L QCTE E L L Q Q α
α α α α

− ∧= > = +
−

.  
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