Descriptive Statistics

Descriptive statistics help describe, show and summarize our data.  They do not allow us to draw conclusions about our hypotheses.

https://statistics.laerd.com/statistical-guides/descriptive-inferential-statistics.php

Measures of Central Tendency

Average or mean

Average or mean ()=

e.g. Calculate mean of  data x = {20,5,3,3,4,1,5,44,3,3,8}
number of items, n =11

=99

=99/11 =9
Median

This is the middle value of a sorted sequence of numbers
e.g  The median of 20,5,3,3,4,1,5,44,3,3,8 is obtained by first sorting the numbers: 
       1,3,3,3,3,4,5,5,8,20,44
The middle value is 4 so the median is 4.

If the list had an even number of data then the average of the middle two numbers is taken.
e.g if the sequence was 1,1,3,3,3,3,4,5,5,8,20,44
Then the median is (3+4)/2 = 3.5

Mode
The mode is the most common number in the list, i.e. the number that occurs most often.  In our list: 20,5,3,3,4,1,5,44,3,3,8, the mode is 3.

Measures of dispersion and the standard deviation
The average value of a list of numbers doesn’t give us any information regarding how the numbers are dispersed over the number line.  For example the list 1,1,1,99,99,99 has an average of  300/6=50.  The list 49,49,49,51,51,51 also has an average of 300/6=50.  Notice that the numbers in the first list are widely distributed around the average, whilst those of the second list are closely distributed about the average.  A figure that quantified this dispersal would be useful.  Several exist, a popular one is called the “standard deviation”. Several formulae for this exist but we will use the following:




That is, we:
i) Calculate the mean (
ii)find the deviation of each value from the mean (
iii) square these deviations  
iv) sum the squares (
v)Divide by the number of items (n)
vi) take the square root.

E.g. In the following list the mean is 5
            x:   1   2   3  4  5  6  7  8  9  
(:    -4   -3   -2  -1  0  1  2  3  4
 16  9  4  1  0  1  4  9  16
 = 60
s.d.  = .


Range.
This is the difference between the maximum and minimum value in a dataset.
Range = maximum value - minimum value
Quartiles break the dataset into quarters rather like the median breaks the data into two halves.
To do this:
1: Order your data from lowest to highest
2: The first Quartile (Q1) lies at the first quarter position of data points., the second quartile (Q2) at the mid-point (median), the third quartile (Q3) at the ¾ point.
The Quartile Formula for Q1= ¼(n+1)th term
The Quartile Formula for Q3= ¾(n+1)th term
The Quartile Formula for Q2= Q3–Q1 (Equivalent to Median)
Eg
If our data consisted of the first 100 odd numbers:  1,3,5, … 197,199  (100 samples, so N = 100)
Q1 lies at 49.5, Q2 at 100 (the median, Q3 at 150.5
[image: ]
  Figure 1:  Fig. 2 Relationship of quartiles and inter-quartile range. Legends: Q1 , first quartile; Q3, third quartile; IQR, inter-quartile range.[1]

The 68-95-99.7 Rule 
The 68-95-99.7 Rule states that for a normal distribution, 68% of all data points fall within one standard deviation of the mean, 95% of all data points fall within two standard deviations of the mean, and 99.7% of all data points fall within three standard deviations of the mean.
[image: ]
Figure 2: Fig. 1 Standard deviation as a measure of dispersion. Legends: σ, standard deviation; μ, mean  [1]
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