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Methods of description ( Descriptive statistics) 

 Two most common methods of description: 

 

1. Measures of location (Central Tendency). 

 

2. Measures of spread ( variation or dispersion). 
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Measures of Dispersion (Variability) 

 A measure of variability is a summary statistic that represents 

the amount of dispersion in a dataset. 

 It refers to how spread out the scores are. 

 

  In other words, how similar or different participants are from 

one another on the variable. It is either homogeneous or 

heterogeneous sample. 

 

 A low dispersion indicates that the data points tend to be 

clustered tightly around the center. 

 

 No Variability –- No Dispersion. 
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Measures of Dispersion 

 We will study these five measures of dispersion:  

  

 Range  

 Interquartile Range 

 Variance 

 Standard Deviation  

 Coefficient of Variation  
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Why do we need to look at measures of dispersion?  

 
 Why is it important to measure the spread of data? 

 A measure of spread gives us an idea of how well 

the mean. 

 For example, represents the data. If the spread of 

values in the data set is large, the mean is not as 

representative of the data as if the spread of data is 

small. 

  This is because a large spread indicates that there 

are probably large differences between individual 

scores. 
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Example / Why is it Important? .. 

 Example: You want to choose the best brand of paint 

for your house. You are interested in how long the 

paint lasts before it fades and you must repaint. The 

choices are narrowed down to 2 different paints.  The 

results are shown in the chart. Which paint would you 

choose? 
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Does the Average Help? 

• Paint A:  Avg = 210/6 = 35 months 

 

• Paint B:  Avg = 210/6 = 35 months 

 

• They both last 35 months before fading.  

•  No help in deciding which to buy. 
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Consider the Spread 

 Paint A:  Spread = 60 – 10 = 50 months 

 

 Paint B:  Spread = 45 – 25 = 20 months 

 

 

 Paint B has a smaller variance which means 
that it performs more consistently.    

 

Choose paint B. 
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The Range  

 The range of a data set is the difference between the 

highest score and the lowest score in the distribution. 

  

 It is  the simplest measure of variability. 

 

• It provides a quick summary of a distribution’s 

variability. 

  

• It also provides useful information about a distribution 

when there are extreme values. 
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The Range …  

 

 

 Example:  

 1, 2, 3, 4, 5, 8, 9, 21, 25, 30  

  Answer: Range = 30 – 1 = 29.  

 

 Pros:  

 Easy to calculate 

  

 Cons:  

 Value of range is only determined by two values. 

    

  One problem with the range is that it is influenced by 

extreme values at either end.  
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Range = Xlargest –  Xsmallest 

 



The Range …  

• If we have two extreme values one very low and 
the other very high then the range is useless. 

 

• Example: If we have a set of marks for some 
students , one student got zero and another one 
got 100, however the other students marks were 
between 60-70. 

 

• Theoretically, the range should be 10; however 
the actual range is 100 because of the two 
extreme values, so , in this case it is useless. 
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The Range …  
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Standard Deviation  

 The standard deviation is the square root of the variance. 

 

• For sample 

 

 It is measured in the same units as the data , making it 

more easily comparable , than the variance, to the mean. 

 

  Example: If you are measuring weight, then the SD for the 
data would be in Kg. 

  Standard deviation takes the units of measure of the data 
that it represents. 

 

  Standard deviation tells us about how the data is distributed 
about the mean value. 
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Steps for Calculating Standard Deviation 

1. Calculate the difference between each value and the mean. 

2. Square each difference. 

3. Add the squared differences. 

4. Divide this total by n-1 to get the sample variance. 

5. Take the square root of the sample variance to get the sample 

standard deviation. 
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Comparing Standard Deviations 
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Comparing Standard Deviations 
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Standard Deviation ..  
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Standard Deviation … 

• Standard Deviation is a 
standardized measure of 
dispersion of the data around 
the mean, mathematically the 
standard deviation is the 
square root of the variance. 

–  Interval, and ratio data. 

Body Temperature 

Temp. Patient Name 

37 001 

37 002 

38 003 

38.5 004 

38.5 005 

37.8 Mean 

2
1

2

2

1

)(









n

xx

ss

n

i

i

0.758575.0 s
20 



Standard Deviation..  

 The smaller the standard deviation, the better 

is the mean as the summary of a typical score. 

  

 Example 1: 10 people weighted 150 kg, the SD 

would be zero, and the mean of 150 would 

communicate perfectly accurate information 

about all the participants wt. 

  

 Example 2 : Would be a heterogeneous sample 5 

people 100 kg and another five people 200 kg. 

The mean still 150, but the SD would be 52.7.  
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Standard Deviation… 

 In normal distribution there are 3 SDs above 

the mean and 3 SDs below the mean.  
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Relationship between SD and frequency 

distribution 
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Standard Deviation..  
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Standard Deviation …  
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Variance 

 The variance is the average is the squared 

differences between each data value and the 

mean. 

. 
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Variance… 

• Variance is a measure of 
dispersion of the data 
around the mean, 
mathematically the variance 
is the average squared 
deviation from the mean. 

 Interval, and ratio data. 
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Variance… 

 It is no actual unit because of the square. 

 

 (n-1): is an indirect measure of variability , its 
called the degree of freedom. 

 

 Why do we square the result? 

If we calculate the total differences between 
the values and the mean it will be zero ; so we 
square it to get the actual values. 
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Range, variance, and standard deviation. 

 The more the data are spread out, the greater 

the range, variance, and standard deviation. 

 

 The less the data are spread out, the smaller 

the range, variance, and standard deviation. 

 

 If the values are all the same (no variation), all 

these measures will be zero. 
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Coefficient of Variation (C.V) 

 The coefficient of variation is a measure of comparing of 

two dispersions or more, mathematically the standard 

deviation is divided by the mean. 

 It is relative variability around the mean. 

 This can be used to compare two distributions directly to see 

which has more dispersion because it does not depend on units 

of the distribution. 

 

 

𝐶. 𝑉. =
𝑠

𝑥 
∗ (100) Sample 2 Sample 1 

11 Years 25 years Age 

80 145 Mean Weight 

10 10 SD 

12.5 6.9 C.V. 31 



Properties of the Coefficient of Variation 

1. Useful for comparing the variability of two 

or more variables (compare between different things). 

 

2. It is independent of unit of measurement. 

 

3. Measures the relative variation. 

 

4. Always in percentage (%). 
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Coefficient of Variation.. 
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Inter-Quartile Range-IQR  

 The interquartile rang of a data set is the 
difference between the third quartile and the 
first quartile. 

 

 The Interquartile range (IQR) is the score at the 
75th percentile or 3rd quartile (Q3) minus the 
score at the 25th percentile or first quartile 
(Q1). Are the most used to define outliers. 

  

 It is not sensitive to extreme values.  
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Inter-Quartile Range-IQR..  

 IQR = Q3 – Q1  

 Example: 

  (n = 15): 0, 0, 2, 3, 4, 7, 9, 12, 17, 18, 20, 22, 45, 56, 98 

    Q1 = 3, Q3 = 22  

    IQR = 22 – 3 = 19 (Range = 98). 

  

 This is basically the range of the central 50% of the 
observations in the distribution. 

  

 Problem: The Interquartile range does not take into 

account the variability of the total data (only the central 

50%). We are “throwing out” half of the data. 
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Relative Standing  

 It provides information about the position of 

an individual score value within a 

distribution scores. 

 

 Two types:  

Percentile Ranks. 

Standard Scores  
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Percentile Ranks 

• It is the percentage of scores in the distribution that fall at or below a given 
value.  

 

• P = Number of scores less than a given score divided by total number scores X 
100. 

  

 Example:  

 Suppose you received a score of 90 on a test given to a class of 50 people. 

 Of your classmates, 40 had scores lower than 90. 

  P = 40/50 X 100 = 80. 

  YOU achieved a higher score than 80% of the people who took the test, 
which also means that almost 20% who took the test did better than you. 

  

 Percentiles are symbolized by the letter P, with a subscript indicating the 
percentage below the score value. 

 

  Hence, P60 refers to the 60th percentile and stands for the score below which 
60% of values fall.  
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Percentile Ranks 

 The statement P40= 55 means that 40% of the 

values in the distribution fall below the score 

55.  

 

 The are several interpercentile measures of 

variability. The most common being the 

Interquartile range (IQR).  
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Standard Scores  

 There are scores that are expressed in terms of 

their relative distance from the mean. 

 

  It provides information not only about rank 

but also distance between scores. 

 

 It often called Z-score.  
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Z Score  

 

 Is a standard score that indicates how many 

SDs from the mean a particular values lies. 

 

  Z = Score of value – mean of scores divided 

by standard deviation.  
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Standard Normal Scores  
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What is the Usefulness of a Standard Normal 

Score?  

 It tells you how many SDs (s) an observation 
is from the mean.  

 Thus, it is a way of quickly assessing how 
“unusual” an observation is. 

   

Example: Suppose the mean BP is 125 mmHg, 
and standard deviation = 14 mmHg  

 -  Is 167 mmHg an unusually high measure?  

 -  If we know Z = 3.0, does that help us?  
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