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Descriptive Statistics Test Reference
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Descriptive statistics
See also: Other tests

Descriptive statistics give an overall picture ofthe observations of one or more samples. Summary statistics
e presented for numeric evaluation with chats for easy visual assessment

Test Samples & scale _ Used to.
Continuous descriptives @ 1 vaiatle compute summary statistics, visualy assess whether

the observations of the sample are normally distributed.
and 1o formally test normality. Alsa shows bos-plots
and highlghts possible outliers.

Cateqorical descriptives O 1 yaiahle anine total observalions or sach category and the mode
categoy
Comparative descriptives © k variables. compare the central-location and distribution of many

optionally with 1 factor  samples sd-by-side. optonally splt by the categoris of a
factor. Includes muliple box-plots and summary
statistics.





Figure 1. Types of Descriptive Statistics
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Measurement scale
See also: Variable properties

Variables difer in howwell they can be measured. Observations for some varisbles can only be measured
qualitatively- classified as & category - for exarmple to categories Excellent Good, and Poor. Other variables can be
precisely quantiatively (numericaily) measured, for example Height or Weight The measurement scale indicates
howwell observations were measured or quantified, and ulimately which statistical tests can be used to analyse the
date.

Analyse-itrequires thatthe measurement scale of each variable is setinthe Variable properties dialog box, so it can
ensure only valid statistical tests are used on the variable. When running & test variable selection lists indicate the
measurement scale of each variable alongside the name with coloured icons @ @ @ ©

Measurement scale _For abservations.

© continuous measured on a continuous numeric scale. For exarmple, & subjects Height and
Weight can be measured on a continuous scale. Many variables such as Age are
discrete, but can be treated as confinuous for the purposes of analysis

© information recorded for informational purposes only. and not suitable for analysis. A
patient D, or patients nare, are exarmples that cannot be usefully analysed

@ nominal classified to a category. where the categaries have no natural or useful
ordering. Statistical tests cannot rank the categories into order, and cannot reat
any category as more or less importantthan the others. For example, observations for
the varisble Sex are the norminal categories Atk and Female - Male and
Female have no ordering o atest cannot attach more importance to A than
Female orviceversa.

@ ordinal classified to a category. where the categories do have no natural or useful
ordering. Statistical tests can rank the categories into order and can decide which
categaries are more or less important. For example, observations for the variable
Quality might be ordinal categories Excellent Good and Poor, in order of decreasing
importance.

Observations measured on an ordinal scale can be entered as either numeric values
or category names. lfnumericvalues are entered, such as 0,1, 2. 3, the categories are
ordered in ascending numeric order. If category names are entered, such as Low,
Medium, High, then numeric ordinal values must be assigned to each category (in the
Vatiable properties dislog box) 5o the categories can be ordered
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Figure 2. Measurement Scales

Outlier: An observation outside the usual range of observations for the variable.  Such extreme values are infrequent and may be entirely valid, but should be checked to ensure they are not the result of data entry, recording or measurement errors.

The box-plot is useful for highlighting possible outliers that require further investigation.
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Frequency histogram
Seo also: Normalt test, Normal st

Afrequency histogram shows 1
the distribution of the
observations of a sample. fis
ususlly used to visually assess
the scatter and whether the
abservations are normally.
distibuted

Frequency

Ifthe observations are normally
distibuted the heights of the
columns should be roughly
shaped like the Normal
distribution curve (the 1

superimposed blue ling). The o

example shows  fairly normal 15 20 25 30 35 40 45 50 55 60 65 70 75
sample.





Figure 5. Histogram
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Normality test
Seo also: Freauency istoarar, Norralplot.

Various methods are provided as part of the continuous descriptives testto
determine whether the observations of a sample are nomally distibuted. The
methods are usefulin particular circumstances, but the Shapiro-Wilk W test is
generaly the most powerful. For full details see the references below.

Almethads compute a - value, low 4 ~values indicate sample is non-normally
distibuted

Normality test Implementation and reference

Shapiro-Wilk W Useful for sample-sizes upto 5,000 [1]
Anderson-Darling  Usesthe Andersan-Darling goodness-otit
procedure, modified for use with unknown
population mean and variance [2]
Kolmogorov-Smirnov
Uses the AnagaraSimime goodness-otfit
procedure, modified for use with unknown
population mean and variance [2]

Atrequency histograrm and normal plot are also shown so narmality can be
visually assessed

References
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Figure 4. Normality Test
Here is an Example:
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Interpretation: the higher the p, the more normal the distribution is. P here means the probability of being normal.

Here the p value for S-W normality test is less than 0.0001. So I assume normality test also use a=0.05 in this case. The distribution does not have to be a perfect normal one. Consider it normal when p is larger than a. Means: chance plays an important role for the skewed distribution.

 �
Coefficient�
p�
�
Shapiro-Wilk �
0.8502�
<0.0001�
�
Skweness�
1.4745�
0.0002�
�
Kurtosis �
2.1866�
0.0209�
�









