M ean value of a discreterandom variable

L et adiscrete random variable X assume values from aset M and
have probability function p (x). We define the mean value or

expectancy E (X) asfollows:

E(X) =2 xp(x)

xtUM

Note that if M isinfinite, the mean value may not exist.



M ean value of a continuous random variable

et a continuous random variable X assume values fromaset M
and have density function p (x). We define the mean value or

expectancy E (X) asfollows:

E(X):jxf(x)dx

provided that the integral over M exists.



Properties of expectancy

If the random variable X has an expectancy E (X), then
the random variable Y = cX with ¢ area constant has the

expectancy E (Y) = c E (X).

If the random variables X, X,,..., X, have expectancies
E(X,),E(X,),...,E(X,), then the random variable

Y =X, +X,+---+ X_ hasthe expectancy

E(Y) = E(X)) + E(X;) +---+E(X))



Variance of arandom variable

For arandom variable X (discrete or continuous) with expectancy

E (X) we can define its variance D (X) asfollows:

D(X) = E([X —E(X)I")

This formula has another equivalent form:

D(X) = E(X*) - [E(X)]’

Thus the variance of a random variable is the difference between the
expectancy of the square of X and the sguare of the expectancy of X.




Properties of variance

If Y=c Xwithcareal constant, then D (Y) = ¢2D (X).

If X, X,,..., X, areindependent random variables and
Y=X,+X,+---+X_ then

D(Y) =D(X,) +D(X;) +---+D(X,)



Standard deviation

If arandom variable X has avariance D (X), then we define its

standard deviation as -/D(X) . It is sometimes denoted o

o = E(X?) -[E(X)]?




Quantiles

Given arandom variable X with probability distribution F(X)
and a number p, we define a p-quantile x, by the following
formulas

lim F(x)< p

X—»Xp_

lim F(x)= p

X- Xp+




For a continuous increasing F(x) a quantile is actually the
Inverse of F(X)

For adistribution F(X) with jumps, we can determine quantiles
as follows

F(X)=p, F(x)=p,=x,=a

X-a- X->a+

forany p,<p<p,
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In intervals where the distribution is constant, the corresponding
guantile is not determined uniquely



Special quantiles

X001 - PErcentile: X, 5= - 35-th percentile
Xq.05 - first quartile
Xo.50 - S€cond quartile = median

X, 75 - third quartile



Let, for adiscrete random variable, the probability distribution be
given by the probability function

X.
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Example

Calculate the median of adiscrete random variable whose
probability function is given by the following table

x. | 12| 1.5 1.8| 21| 24| 2.7 3.0 3.3

p, | 0.1 0.2} 0.1} 0.0} 0.11 0.2} 0.0] 0.05
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Wehave0.12+0.25=0.37and 0.12+ 0.25+ 0.18 = 0.55
S0 that

X, =1.5+(1.8-1.5

)0'5_ 0.37 1 71667



