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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, 00)
One possible model is to set

Fx(x):ﬂ(x):{o 2 <0

1—03e"07% >0

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

PX = 0] = Fy(0) — F,(0—) = 0.7 — 0 =0.7
At all x # 0, F} is differentiable, and we have
0 x <0
f4('1’.) 4(56) {3 X 10—6 6_10 5g T > 0
Throughout this course, we will abuse the notation slightly and write
0.7 v =0
Jale) = {3 X 106100 oo

understanding that fi(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 hy : I — R, is defined as

T S (x
hx(w) = £48 = — S5 = —d[In(Sx(v)))

for all x € I, where [ is the set of all real numbers at which the density fx is defined and

Sy # 0.

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

Sx(z) = exp{~ / h(x) dr)

INSTRUCTOR: Milica Cudina
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Problem 1.3. The graph of the cumulative distribution function of the random variable X looks like this:

1.0-

-1.0 -0.5 - 0.5 1.0 1.5 2.0

What is the support of the random variable X? What is the type of the random variable X7
Define the random variable Y as

Y = min(X, 3).

What is the support of the random variable Y7 Find the expression for the cumulative distribution function
of Y. Sketch its graph. What is the type of the random variable Y7

_— NGV (O, 4\ Mixed
Su.ﬂ:ort (X)= EO,‘]

Conhnuous
Su.ﬁort(‘()’ ['9312-,
J x€0,4): F, (1) PLYx] =Plmin (X,3) ¢x] - PLx¢ 3] - )

INSTRUCTOR: Milica Cudina



