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Basic terminology of Statistics : 

 
Population – 

It is a collection of individuals whose 

properties are to be analyzed. 

 
Sample – 

It is the subset of a population. 

Define Statistics 

• Statistics simply means numerical data, and it is a field 

of mathematics that generally deals with collection of 

data, tabulation, and interpretation of numerical data. 

• It is actually a form of mathematical analysis that uses different 

quantitative models to produce a set of experimental data or 

studies of real life. 
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Types of Statistics 
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Descriptive Statistics : 

• Descriptive statistics uses data that provides a description 

of the population either through numerical calculation or 

graph or table. 

• It provides a graphical summary of data. 

• It is simply used for summarizing objects, etc. 

 

• The two categories are as follows: 

• Measure of central tendency 

• Measure of central tendency is also known as summary statistics 

that is used to represents the centre point or a particular value of a 

data set or sample set. 

• Measure of Variability 

• Measure of Variability is also known as measure of dispersion and 

used to describe variability in a sample or population. 
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Measure of central tendency 
• Measure of central tendency is also known as summary 

statistics that is used to represents the centre point or a 

particular value of a data set or sample set. 
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Example 
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Measuring Dispersion of Data 

• The degree to which numerical data tend to spread is 
called the dispersion, or variance of the data. 

• The measures include 

• range, 

• quantiles, 

• quartiles, 

• percentiles, and 

• the interquartile range. 

• The five-number summary, which can be displayed as a 
boxplot, is useful in identifying outliers. 

•  Variance and standard deviation also indicate the 
spread of a data distribution. 
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Range = Maximum value - Minimum value 

Example: 

In {8, 11, 5, 9, 7, 6, 2500} 

Lowest value is 5, Highest value is 2500, 

Range = 2500 − 5 = 2495. 

Range 
• Range is the difference between the largest and smallest 

values in a dataset. 

• It is one of the method in Measures of Dispersion/Variability. 
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• Formula for Interquartile Range = Q3-Q1 
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Quantiles 
• Quantiles are cut points dividing the range of a 

probability distribution into continuous intervals with 

equal probabilities 
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What is a Quantile? 

• The word “quantile” comes from the word quantity. In 

simple terms, a quantile is where a sample is divided into 

equal-sized, adjacent, subgroups. It can also refer to dividing 

a probability distribution into areas of equal probability. 

 
• The median is a quantile; 

• the median is placed in a probability distribution so that exactly half of the 

data is lower than the median and half of the data is above the median. 

• The median cuts a distribution into two equal areas and so it is sometimes 

called 2-quantile. 

 

• Quartiles are also quantiles; 

• they divide the distribution into four equal parts. 

• Percentiles are quantiles that divide a distribution into 100 equal parts 

• Deciles are quantiles that divide a distribution into 10 equal parts. 
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Quick view: 
• Here’s a simple definition of each: 

• Percentiles: Range from 0 to 100. 

• Quartiles: Range from 0 to 4. 

• Quantiles: Range from any value to any other value. 

 

• Note that percentiles and quartiles are simply types of quantiles. 
• 4-quantiles are called quartiles. 

• 5-quantiles are called quintiles. 

• 8-quantiles are called octiles. 

• 10-quantiles are called deciles. 

• 100-quantiles are called percentiles. 

 

• Note that percentiles and quartiles share the following relationship: 
• 0 percentile = 0 quartile (also called the minimum) 

• 25th percentile = 1st quartile 

• 50th percentile = 2nd quartile (also called the median) 

• 75th percentile = 3rd quartile 

• 100th percentile = 4th quartile (also called the maximum) 
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• Here’s how to interpret these values: 

• The 0 percentile and 0 quartile is 3. 

• The 25th percentile and 1st quartile is 8.5. 

• The 50th percentile and 2nd quartile is 16.5. 

• The 75th percentile and 3rd quartile is 23.5. 

• The 100th percentile and 4th quartile is 37. 



 

 

 
     HOW TO FIND QUANTILES? 

• Find the number in the following set of data where 20 percent 
of values fall below it, and 80 percent fall above: 

•  

1 3 5 6 9 11 12 13 19 21 22 32 35 36 45 44 55 68 79 80 81 88 90 
91 92 100 112 113 114 120 121 132 145 146 149 150 155 180 
189 190 

 
Solution 
• Step 1: Order the data from smallest to largest. 

Step 2: Count how many observations you have in your data 
set. this particular data set has 40 items. 
Step 3: Convert any percentage to a decimal for “q”. We are 
looking for the number where 20 percent of the values fall 
below it, so convert that to .2. 
Step 4: Insert your values into the formula: 
ith observation = q (n + 1) 
ith observation = .2 (40 + 1) = 8.2 
Answer: 

• The ith observation is at 8.2, so we round down to 8. The 8th 
number in the set is 13, which is the number where 20 
percent of the values fall below it. 
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Variance 

• It simply describes how much a random variable defers 

from expected value and it is also computed as square of 

standard deviation. 

 
 

 
• Example: 

• Heights : 600mm, 470mm, 170mm, 430mm and 300mm. 

• Find out the Mean, the Variance, and the Standard Deviation. 

 

• Answer: 

• Step 1 : Find the Mean: 
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• Step 2: Calculate the Variance. Calculate each height's 

difference from the Mean. Take each difference, square it, 

and then average the result. 
 

 
• Step 3: Standard Deviation is just the square root of 

Variance, so: 
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• Population Variance 

• The variance is the average of the squared deviations about the 

mean for a set of numbers. The population variance is denoted by σ2. 

• Sample Variance 

• The sample variance is denoted by s2. The main use for sample 

variances is as estimators of population variances. The computation 

of the sample variance differs slightly from computation of the 

population variance. The sample variance uses n – 1. 
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What is Dispersion? 

• Dispersion in statistics is a way of describing how spread 

out a set of data is. 

• When a data set has a large value, the values in the set are widely 

scattered; 

• when it is small the items in the set are tightly clustered. 
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Coefficient of variation 

• The coefficient of variation (CV) is the ratio of the 

standard deviation to the mean. The higher the CV, the 

greater the dispersion. 
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• Question 
 

 
• Answer 
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