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Descriptive statistics

Measures of Asymmetry Concentration

[ ] Variance Asymmetry coefficient [ | Kurtosis

[ Standard deviation [] Skewness coefficient

[ ] Coefficient of variation
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variabiliti measures Measures



For more detailed view, try:

It Is a single value
indicating the
center of a serles of
numbers from which
it Is calewlated

Average

/< The answer will have to do with the dets collected )

Messure or centralization

analysis), the average is used

For example jldhat if there were two people with weights
vver 100 kilos? in this cese the average would incresse

( If the dsta are Fairly hamogereous ( as is the weight

https://www.mindomo.com/mindma
p/measures-of-central-tendency-
482a6637d38a47db8eea29feeb95e
ceb

( Typicsl or representative walue of a dota set )J

When and how
should we use
the average of

substantially and the consequences derived from this

analysis could be emoneous

the measure? ihen wsing the median, the existence of two extreme

(N

dats does mot affect the final result

If the zample size is on odd pumber, the median would

be the one that separates in equal parts to the series, to
shtain this dets the formuls is the following: (n+1}/2

'

/‘L\

\{ in the use of the medion two situations can occur )—

If the sample size iz an even number, then the medisn
will be the average valve between the two data dividing

the series

/R

( Is the mean valve of a data stream )\

Half of the numbers will have values that sre lower than
the median and the other half will reach higher values —( Divides o set of ordered values into twe egual groups

repeated in g set of scores represented by M@

| /— it looks for the valve that is repeated and the greatest
MEASUTZES OF CENTTZAL TENDENCY Muode: classes and Ffreguencies >— number of times, anly that they are grouped in closses
| \ and it is used this means that comtinues the mode

\( Mode for simple and F - Find the value that most times sre repested in the series
lade for simple o ney series
’ requency and without making any calculation or formuls

The geometric mean (Mg) is wsed in the calculotion of
averages of variation rates and in the clavoration of the

Mezure of central tendency: Value most Freguently )

and is represented by the letters MD

( Llassifies values from highest to lowest or vice versa

The position of the median ic formulated: (n+13/2 value
is obtained by finding the position of the median

|
( Odd: median is central value } Lount to know if there is an even or odd number of >}I

values
Alze known as sverage
\
Central trend measure that an crdinary person has in |
mingd and is represented with an X |
/ It is colculsted by adding the values of the series where

the aversge is obtsined and dividing the result by the
& number of data that are the sum

( torgue: average of core values

numeraus indices

Hermonic mean of o series (fia) numers 7,
X2,X3._ Xn, Defined as the recipient value of the
arithmetic mean of the numbers

Crumber of series elements)

( It iz achisved as follows: X= XI+X2+X2+Xq+X5. +Xnnf

Azo the anthmetic messure is calewlated for freguency
series and grouped dats




Measures of position - classic

Arithmetic Mean:

Detailed series: :f= —le

Distribution series: :JE = xlnl



Measures of position - classic

Harmonic Mean

oon
Detailed series: = 1
Distribution series: -



Measures of position - classic

Geometric Mean

Detailed series: = NE s || |

. ok .
Distribution series: o= ﬂxt”




Example 2.1

10 men were selected and asked about their height. The results were as follows: 182; 170;
171; 165; 179; 187; 169; 168; 181; 177.

Calculate the average height of men in the randomly selected sample.

Example 2.2

The cyclist travels at a speed of 20 km/h for the first 4 km. He travels at a speed of 10
km/h for the next 4 km. Calculate the cyclist's average speed.

Month Price

Example 2.3

Prices of a certain product were recorded for several months
(table).

Calculate the average relative increase in prices.

2 18.77

4 21.03

6 22.86




Measures of position - positional

Median I
fxn+1 <:|when nis odd
5 ; 5 2
Detailed series: M€:< ;x; + x%m {2 when nis even

Distribution series: Me = xm +—[—f Cm-— 1‘
| ™ - |

* x_ - lower boundary of the interval containing the median
* 1 - class interval
* 71, — frequency of the interval containing the median

* ¢;,,—1 — cumulative frequency up to the class preceding the one containing the median




Measures of position - positional

Mode (modal value, mode)

Detailed series:

Most frequently occurring value

Distribution series: Mo = x, + ———— — *

* &p - lower boundary of the interval containing the mode
* np - frequency of the interval containing the mode
* np_1 - frequency of the preceding interval

* np.] - frequency of the following interval




Measures of position - positional

Quantiles

a ; 0 ; a s
Distribution series: qp=x5+—[p*n—cq_1]

. ;;c@ — lower boundary of the interval containing the quantile

* 1 — class interval

* ng - frequency of the interval containing the quantile

* ¢p-1 - cumulative frequency up to the class preceding the one containing the quantile

* gp - quantile of order p, p — order of the quantile




Mean of Grouped Data
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Example 2.4

15 students were randomly selected and asked how much they spent on
entertainment last month. The following values were obtained [PLN]. 109; 57;
79; 125; 122; 90; 109; 99; 87; 108; 99; 109; 118; 93; 109. Determine the detailed
series. Calculate the measures of the location of the distribution of expenses on

entertainment for this group of students

Example 2.5
10 men were randomly selected and asked about their height. The following
results were obtained:

182; 170; 171; 165; 179; 187; 169; 168; 181; 177

Calculate quartiles .



Example 2.6

We have data for 50 employees regarding the time it takes to perform a certain
task [min]. Calculate the average value. Calculate the modal and quartiles,
Indicate the median.

Time [min] Number of
employees
|
8-9 7
I
10-11 12
I
12-13 6



Example 2.7

Below are the results of a colloquium for a group of 30 students in the form of a
detailed series. The maximum possible number of points was 10.

Build a grouped series. For both the detailed and grouped series, calculate: arithmetic
mean, median, and quartiles. Determine the variability range of the characteristic
(Me + Q). Present the distribution in the form of a box-and-whisker plot (median,

qguartiles, min, max).



Example 2.4

15 students were randomly selected and asked how much they spent on
entertainment last month. The following values were obtained [PLN]: 109; 57;
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Additional tasks
Task 2.1

Twelve temperature measurements (in degrees Fahrenheit) were taken and
the following results were obtained: 440; 432; 412; 405; 415; 427, 409; 417;
422; 411, 439; 411

a) Calculate the average of the measurements

b) Recalculate the average of the measurements by first subtracting 400
from each value, and then adding 400 to the average of the results
obtained in this way.



Task 2.2

Kowalski invested money in three accounts with different rates of return:
PLN 5,000 at 3% per year, PLN 10,000 at 4% and PLN 10,000 at 4.5% per
year. Determine the average percentage of profit received from these
lectures



Reply 2.1
a) X=420

b) X=420

Reply 2.2
X=4%



Task 2.3

The following numbers refer to student absences for fifteen
consecutive days: 39, 55, 46, 38, 41, 40, 33, 49, 42, 37, 49, 44,
51, 48, 44.

Calculate the mean, median and mid-range



Task 2.4

A fundraiser was organized for 12 people for a certain amount. The following
numbers indicate the percentage of the actual amounts collected: 94, 110,
80, 98, 95, 108, 101, 460, 75, 105, 110, 85.

Calculate the median and mean of these numbers and indicate which
of these measures is a better definition of the "average" collection results.



Reply 2.3
X=43.7, Me=44, R=44

Reply 2.4
X=126.75%, Me=99.5%, median is better
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