Topic 2 Descriptive characteristics

Descriptive characteristics— deskriptivne (popisné) Statistiky, resp. chagagtiky
Definition:
Descriptive characteristics are numerical valuest #xpress a particular property of the
observed statistical attribute. They are dividetbdews:
* Measures of location — percentile, quartile
* Measures of central tendency (centre) — mean, moddian
* Measures of variability (spread) — IQR, range, asace, standard deviation, coefficient
of variation
» Measures of skewness — coefficient of skewness
* Measures of kurtosis (“peakedness”) — coefficidrkustosis

Measures of location -miery polohy

Definition:
A measure of location for a collection of data esumeans the position of a typical data value
along some sort of coordinate axis.

Percentile— percentil

Definition:
The percentile is a number that divides ordered ddab hundredths. Percentiles may or may
not be part of the data.

Quartile — kvartil
Definition:
The numbers that separate the data into quarteesti@s may or may not be part of the data.

Note: The median of the data is the second quartile and the 50th percentile. The first and
third quartiles are the 25th and the 75th percentiles, respectively. The zero and fourth
quartilesrepresent the minimum and maximum value in a data set, respectively.

Measures of central tendency (centre) miery strednej hodnoty

Definition:
A measure of central tendency for a collection afadvalues is a number that is meant to
cover the idea of centralness for the data set.

Mean - priemer

Definition:
The mean of a set of numerical values isawerage of the set of values. Mean represents a
typical value or the centre of a set of values.
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Topic 2 Descriptive characteristics

Population mean— priemer zakladného suboru

Definition:
If the values are from an entire population, thesm mean of the values is called a population
mean. It is usually denoted lyy (read as "mju”).

U= Z L (simple) or u = Z N (welghted)

Sample mean- priemer vyberového suboru

Definition:
If the values are from a sample, then the meamefvalues is called a sample mean. It is
denoted byx (read as "x-bar").

ZX

(simple) orx = z (Welghted)
n

Median - median

Definition:

The median of a numerical data set is the numevialalein the middle when the data set is
arranged in order.

When the number of values in the data sedd; the median will be thenddle value in the
ordered array. When the number of values in tha dat iseven, the median will be the
average of the two middle values in the ordered array.

Mode - modus
Definition:
The mode of a numerical data set isttust frequently occurring value in the data set.

Note: Unlike the median and the mode, the mean is sensitive to a change in any of the values
of the data set (especially outliers, i.e. extreme values in the data set).

Measures of variability (spread) —miery variability

Definition:
A measure of variability for a collection of datalwes is a number that is meant to covey the
idea of spread for the data set.
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Topic 2 Descriptive characteristics

IQR (interquartile range) — medzikvartilové rozpatie

Definition:

The interquartile range covers the spread of midflé of data since it is a difference
between the third quartile (Q3) and first quart@).

Range- rozpétie
Definition:
The range is the difference between tamgest and smallest values in a data set. It is not

a very useful measure of variability because #ffiected by outliers, i.e. large or small values
relative to the rest of the data set.

Population variance— rozptyl zakladného suboru

Definition:

If the values are from an entire population, tHemvariance called a population variance. It is
usually denoted byzr2 (read as "sigma").

2 _ Z(Xi _,U)Z

i (simple) org? =

> (% - p)f

" (weighted
N (weig )

Sample variance- rozptyl vyberového suboru

Definition:

The sample variance is @pproximate average of the squared deviations from the sample
mean. That is, the deviations of the data valum® fihe sample mean are first computed, then
the values for these deviations are squared, aadapiproximate average of these square
values is found. The average is approximate becaas#ivide not by the sample size but by
the sample size minus 1. We do not interpret sampltance because of thsguared
measurement units.

Ry Ry’
s? b %) (simple) ors® = 2,06 =)
n-1 n-1

| (weighted)

Population standard deviation— smerodajna (Standardna) odchylka zakladnéhasubo
Definition:
It is the square root of population variance.

o=\o?

Note: The variance and the standard deviation are the most common and useful measures of
variability. These two measures provide information about how the data vary about the mean.
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Topic 2 Descriptive characteristics

If the data are clustered around the mean, then the variance and the standard deviation will
be somewhat small. If, however, the data are widely scattered about the mean, the variance
and the standard deviation will be somewhat large.

Sample standard deviation- smerodajna (Standardna) odchylka vyberovéhoraibo

Definition:
The sample standard deviation is the square roiteodample variance. It is given by:

Note: If all of the observations have the same value, the sample standard deviation will be
zero. That is, there is no variability in the data set. The variance (standard deviation) is
influenced by outliers (very small or very large values) in the data set. The unit for the
standard deviation is the same as that for the raw data, so it is preferable to use the standard
deviation instead of the variance as a measure of variability.

Sample coefficient of variation— varia&ny koeficient vyberového suboru

Definition:
The sample coefficient of variation is defined las $ample standard deviation divided by the
sample mean of the data set. Usually, the resakpsessed as a percentage.

Cvszgmﬂd%ﬂ

Note: We use this measure to compare variations for different variables with different units.

Measures of skewness miery Sikmosti (asymetrie)

Definition:

Skewness refers to the shape of a distribution. ddefficient of skewness can take on
positive values (positively skewed data), negatiakies (negatively skewed data) or zero
values (data not skewed, a symmetrical distribyition

0 = - %)?
TII Tli ?1T0 ylz—z()i x) (simple) or
s° [h

/

. —X)° O, ,
n= 3 (weighted)
s” h
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Topic 2 Descriptive characteristics

Positively skewed distribution (left/right-side asymmetry) — pozitivhe zoSikmepedelenie
(Udaje)

Definition:

In a positively skewed distribution, most of theadaalues fall to théeft of the mean, and the
"tail" of the distribution is to theight. In addition, the mode is to the left of the medi&he
coefficient of skewness rsore than zero.

Positively Shewed

I ! -
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Negatively skewed distribution (left/right-side asymmetry) - negativne zoSikmené
rozdelenie (GUdaje)

Definition:

In a negatively skewed distribution, most of théadeaalues fall to theight of the mean, and
the tail of the distribution is to tHeft. In addition, the mode is to the right of the naediThe
coefficient of skewness Igsss than zero.
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Symmetrical distribution — symetrické rozdelenie

Definition:

In a symmetrical (bell-shaped, normal) distributitime data values aeenly distributed on
both sides of the mean.
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Also, when the distribution is unimodal, the mearedian, and mode are all equal to one
another and are located at the center of the loligioin.

Symmetical

o o

Idexan
Median
hode

Measures of kurtosis (“peakedness”} miery Spicatosti

Kurtosis refers to the shape of a distribution {sinfy to skewness). The coefficient of
kurtosis can take on positive values (peaked Oigtion), negative values (flat distribution) or
zero values (a symmetrical, bell-shaped, normatidigion).

> (% -x)* 3 (% - x)*
s* [ s*[h

L -3 (weighted)

-3 (simple) ory, =

Vo =

Flat (platykurtic) distribution — rozdelenie je plochSie ako normalne
Note: Coefficient of kurtosisis lessthan zero.

Peaked (leptokurtic) distribution — rozdelenie je SpicatejSie ako normalne
Note: Coefficient of kurtosisis more than zero.
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