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Souhrn: Ucelem priizkumové analyzy dat (EDA), jako prvniho kroku v analyze jednorozmérnych dat, je
odhaleni jejich statistickych zvlastnosti pomoci rady grafickych diagnostik, overeni zakladnich
predpokladii o vyberu a predevsim rigorozni mocninna a Box-Coxova transformace dat. Pri priizkumové
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jeste pred vlastni, rutinni statistickou analyzou. Jediné tak Ize zabranit provadeni numerickych vypoctii bez
hlubsich statistickych souvislosti. EDA je pak obzvlasté diilezitd ve stopové analyze a kontrole kvality.

Summary: The purpose of the proposed Exploratory Data Analysis (EDA), as the first step in the analysis
of the univariate data analysis is to reveal their statistical peculiarities of data elements by using a series of
graphical diagnostics, validating basic assumptions, and rigorous power and Box-Cox data transformation.
In the exploratory analysis of more complex, costly or unique measurements, it is necessary to assess the
peculiarities of data behavior prior to the actual, routine statistical analysis. Only then the numerical
calculations can be performed without deeper statistical connections. The EDA is then particularly
important in trace analysis and quality control.

Procedure of the univariate data analysis

1. In the first step, statistical peculiarities such as local data concentration, shape specificity of data
distribution, and the presence of suspicious or outliers values are investigated in exploratory data analysis.
Anomalies and variations in the distribution of the selection from the predicted Gaussian distribution are
thus revealed. Interactive statistical analysis on the computer enables this process easier, because most
statistical software offers a number of diagnostic graphs and diagrams. In addition, the basic assumptions
of sample, such as elements independence, sample homogeneity, sufficient number of elements in a sample
and sample distribution, are verified. If the conclusions of this step are optimistic, then the classical
estimates of position and spread, i.e. the arithmetic mean and the variance could be calculated. This step
also includes the construction of confidence intervals and possibly hypothesis testing. Otherwise, an attempt
is performed to symmetrize the data transformation.

2. Inthe second step, the power and Box-Cox transformations are performed in a confirmatory analysis,
which can lead to a more symmetrical distribution of the sample elements and allow for a more correct
estimate of location and spread. The transformation is suitable especially for the sample heteroscedasticity
and for the asymmetry of the distribution of the original data sample. There is also a variety of different
location, dispersion and shape estimates that can be here calculated: classic estimates and robust estimates
(insensitive to outlying elements of the selection, or other assumptions about data). From the parameter
estimation menu, the user chooses carefully those that have a statistical meaning and correspond to the
conclusions of the exploratory data analysis and to the conclusions of the selection assumptions.

Procedure:

1. Exploratory Data Analysis (EDA) - data peculiarities and verification of data assumptions:
Uncovering the degree of symmetry, skewness and curtosis of sample.

Indication of local data concentration and sample distribution.
Finding outliers and suspicious elements in the sample.
Verification of distribution symmetry and normality.
Verifying the independence of sample elements.

Verification of homogeneity of selection distribution.
Determine a minimum number of the sample elements.

2. Confirmative Data Analysis (CDA) - Estimates of Position, Spread and Shape:
Rigorous Data Transformation: Power Transformation; Box-Cox transformation.
Classical estimates (point and interval): - momentary;

Robust estimates (point and interval): - quantile, - trimmed, - winsorized.



1. Postup analyzy jednorozmérnych dat

V prvnim kroku se v pruzkumové (exploratorni) analyze dat vySetiuji statistické zvlastnosti, jako je
lokalni koncentrace dat, tvarové zvlastnosti rozdeleni dat a pritomnost podezielych hodnot. Odhali se tak
anomalie a odchylky rozdéleni vybéru od ptedpokladané¢ho rozdéleni Gaussova. Interaktivni statisticka
analyza na pocitaci tento postup ulehCuje, vétsina statistického software totiz nabizi fadu diagnostickych
grafli a diagramii. Dale jsou ovéteny zdkladni predpoklady, kladené na vybér, jako jsou nezéavislost prvkii,
homogenita vybéru, dostate¢ny rozsah vybéru a rozdéleni vybéru. Jsou-li zavery tohoto kroku optimistické,
nasleduje vy¢isleni klasickych odhadt polohy a rozptyleni, tj. aritmetického praméru a rozptylu v kroku
druhém. Sem patfi i konstrukce intervall spolehlivosti a ptfipadné testovani hypotéz. V opacném piipadée
nasleduje pokus o symetrizujici transformaci dat.

Ve druhém kroku se v konfirmatorni analyze provadi mocninna a Boxova-Coxova transformace, které
mohou vést k symetri¢téjSimu rozdéleni vybéru a umoznuji provedeni spravnéjsiho odhadu polohy a
rozptyleni. Transformace je vhodna pfedevSim pii nekonStantnosti rozptylu a pfi asymetrii rozdéleni
puvodnich dat. Nabizi se také paleta rozlicnych odhadl polohy, rozptyleni a tvaru, které 1ze rozdélit do
skupin: klasické odhady a robustni odhady (necitlivé na odlehlé prvky vybéru, resp. dalsi pfedpoklady o
datech). Z nabidky odhadl parametrti vybira uzivatel uvazlivé ty, jez maji statisticky smysl a odpovidaji
zaveérum prizkumové analyzy dat a zavérim ovéieni predpokladli o vybéru.

Postup statistické analyzy jednorozmérnych dat

1. Priizkumova analyza dat (EDA) - zkoumani zvlastnosti dat a ovéreni predpokladii o datech:
Odhaleni stupn¢ symetrie a Spicatosti rozdé¢leni.
Indikace lokalni koncentrace dat a rozd€leni vybéru.
Nalezeni vybocujicich a podezielych prvka ve vybéru.
Ovéfeni normality rozdéleni.
Ovéfeni nezavislosti prvkl vybéru.
Ovéfeni homogenity rozdéleni vybéru.
Urc¢eni minimalniho rozsahu vybéru.

2. Konfirmatorni analyza dat (CDA) - odhady parametrii polohy, rozptyleni a tvaru:
Rigorozni transformace dat: Mocninna transformace. Box-Coxova transformace.
Klasické odhady (bodov¢ a intervalové): - momentové.

Robustni odhady (bodové a intervalové): - kvantilové, - ufezané, - winsorizované.
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