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Problem .
Let T denote the lifetime of a particular device .
The pdf of T is known to be proportional to
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Example . Consider a loss random variable X which is continuous
.
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2.3. Mixed random variables.
Definition 2.7. A random variable is called mixed if

(a) it is not discrete, and
(b) its cumulative distribution function is continuous everywhere except for at least one

and at most countably many points, and
(c) its cumulative distribution function is differentiable everywhere except for at most

countably many points.
Example 2.8. Benefit payments

Let X represent the total dollars paid on a policy in one year.
Clearly, its support is contained in [0,∞)
One possible model is to set

FX(x) = F4(x) =

{
0 x < 0

1− 0.3e−10−5x x ≥ 0

This is a mixed r.v.
The event {X = 0} has a positive probability:

P[X = 0] = F4(0)− F4(0−) = 0.7− 0 = 0.7

At all x $= 0, F4 is differentiable, and we have

f4(x) = F ′
4(x) =

{
0 x < 0

3× 10−6 e−10−5x x > 0

Throughout this course, we will abuse the notation slightly and write

f4(x) =

{
0.7 x = 0

3× 10−6 e−10−5x x > 0

understanding that f4(x) = 0 otherwise and that the value assigned to f4(0) is not really
the density
2.4. The Hazard Rate.
Definition 2.9. The bf hazard rate (also known as the force of mortality and the failure
rate) of a r.v. X is a function hX : I → R+ is defined as

hX(x) =
fX(x)
SX(x) = −S′

X(x)
Sx(x)

= −d[ln(SX(x))]

for all x ∈ I, where I is the set of all real numbers at which the density fX is defined and
SX $= 0.

The terminology depends on the context.
To recover the survival function from the hazard rate we use

SX(x) = exp{−
∫ b

0

h(x) dx}

Instructor: Milica Čudina
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Problem 1.3. The graph of the cumulative distribution function of the random variable X looks like this:
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What is the support of the random variable X? What is the type of the random variable X?
Define the random variable Y as

Y = min(X, 1
2 ).

What is the support of the random variable Y ? Find the expression for the cumulative distribution function
of Y . Sketch its graph. What is the type of the random variable Y ?

Instructor: Milica Čudina
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