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1 Univariate Statistics

1.1 Distribution of discrete random variables

Probability mass function of a discrete r. v.

Cumulative distribution function of a discrete r. v.

F(z)=Y f(z;)=P(X <az), i=12,...

x; <z

1.2 Distribution of continuous random variables

Probability mass function of a continuous r. v.

b
/ f(z;)de =P(a < X <b), Va,b, such that a <b

Cumulative distribution function of a continuous r. v.

F(x) :/_x f)dt =P(—oc0 < X < x)

1.3 Parameters of random variables

Expected value

k
Discrete 1. v. EX]=pux => 2 - f(xy)
i=1
Continuous 1. v. E[X] = px = [(Zz- f(2)dx

Properties of expected value

Ela+b-X] =a+b-E(X) (a, b constant)
E[X+Y] =E[X]+E[]Y]
Variance
Discrete r. v. Var(X) = 0% = (z; — ux)? - f(z;) = Zk: x? - f(x) — p%k
i=1
T = ) f(a)da = [T a2 f(a)da —

Continuous r. v. Var(X) =o0% = [

Generally Var(X) = 0% = E[(X — E[X])?] = E[X?] — (E[X])?



Properties of variance

Var[a +b- X]| =b*-Var(X) (a, b constant)
Var[X £ Y] = Var(X)+ Var(Y) £2- Cov(X,Y)

1 Bivariate Statistics

1.1 Two discrete random variables
Joint distribution

Probability mass function P(X =uz,.)Y =vy;) = f(z;,y;), i=1,....om,j=1,...r
Cumulative distr. function F(z,y)=P(X <z,Y <y)= > > f(z;,y;)

zi <z y;<y

Marginal distribution

Pmfof X  f(z;) = P(X = ;) = jilf(xi,yj)
Pmfof ¥ f(y) = P(Y =3)) = 3 f(z.1))
Cdfof X P(X <) = F(x) = jﬁlmqf(xi,yj)
Cdfof Y P(Y <y)=Fly) = :_”1 = 1)



Exercises

4-1: Children

The following table shows the number of children of six people:

Person P1 P2 P3 P4 P5 PG
Number of children | 6 2 0 1 2 1

Assume that three of these people were selected. Let X be a total number of

children of the selected individuals.
a) Specify a table of probability mass function of X.

b) Specify a cumulative distribution function of X.

)
)

c) Plot the functions from a) and b).
)

d) What is the probability that the total number of children of three randomly

selected people is

e less than or equal to 47
e greater than 87

e greater than 3 and less than 97

4-T: Literature

Annual expenditure of a student on literature (X) is approximately triangular
distributed (see figure below).

f(x)

1 4

a) Calculate the pdf f(x) and the cdf F(z) of the expenditure.
b) Determine E(X) and Var(X).

c) Calculate the following probabilities: P(X < 2), P(2 < X < 3), P(X > 3).



4-29: Two-dimensional random variable

The two-dimensional random variable (X7, X5) has the following probability mass
function:

Xo | 1 2 3
X4
1 0.1]03]0.2
2 0.1 01102

Determine the expected value of X3 = X; + Xo.



