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Content

• Descriptive statistics vs Inferential statistics.

• Central Tendency; Mean, Median, Mode and Skewness.

• Measure of Variability; Range, quartiles, percentiles, standard 
deviation.

• Full descriptive analysis.
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Descriptive Statistics vs Inferential Statistics

• There are two main branches of 
statistics: descriptive and inferential. 

• Descriptive statistics is used to say 
something about a set of information 
that has been collected. 

• Inferential statistics is used to make 
predictions or comparisons about a 
larger group (a population) using 
information gathered about a small part 
of that population (a sample). 

• Thus, inferential statistics involves 
generalising beyond the data, something 
that descriptive statistics does not do.
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Population

Sample

Descriptive statistics 
describes this sample 
dataset only

Inferential statistics tries to 
describe or predict about 
the larger population based 
on this sample



Types of Descriptive 
Statistics

1) Measures of central tendency:
Mean
Median
Mode
Skewness

2) Measures of variability (spread):
 Standard deviation
Variance
Range
Percentiles and Quartiles
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Measures of Central Tendency:
Mean, Median and Mode
Mean = Average
• The mean is the sum of all the values in a set, divided by the number of values.

• The mean of a whole population is usually denoted by μ,

• while the mean of a sample is usually denoted by x. 

Median
• The median is the middle number of a set of numbers arranged in numerical order.
• If the number of values in a set is even, then the median is the sum of the two middle values, divided by 2.
• Imagine a seesaw with an equal amount of numbers on each side so they balance.

Mode
• The mode is the most frequent value in a data set. 
• A set can have more than one mode; if it has two, it is said to be bimodal.
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Examples of Means, Medians and Modes
• You are given small ranges of numbers X1, and X2 You are told to calculate 

mean, median and mode of the data.
• X1 = 1 2 3 4 4 6 7   
• Mean = Sum of numbers/how many numbers you have = 27/7 = 3.857
• Median = central value = 4
• Mode = most appeared value = 4

• X2 = 1 2 3 4 5 6 5 8
• Calculate mean and mode yourselves.
• Now you can see middle value is not that obvious. Median of this data is 

4+5/2 = 4.5
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How to Use Excel 
to Calculate
Mean

• Use Average command in 
Excel and provide the 
column you want to take 
the mean.

• It is similar to add these 15 
values and divide them 
with 15.

• Try using formula and then 
try using Excel to see if 
they match.
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How to Use Excel 
to Calculate
Median

• Use MEDIAN command 
in Excel and provide the 
column you want to take 
the median.

• It is similar to finding the 
central value of the data.

• Try finding the centre 
and then try using Excel 
to see if they match.
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How to Use Excel 
to Calculate
Median

• Use QUARTIL.INC
command in Excel and 
provide the column you 
want to take the median.

• It is similar to finding the 
central value of the data.

• Try finding the centre 
and then try using Excel 
to see if they match.
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How to Use Excel 
to Calculate
Mode

• Use Mode command in Excel 
and provide the column you 
want to take the mode.

• It is similar to finding the 
number appearing most of the 
time in data.

• Try finding the number that 
appears the most then try 
using Excel to see if they 
match.
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Skewness

• Another measure related to central tendency is skewness. 

• Skewness tells us about the symmetry of the data. 

• Data can be:
• Symmetric (data is equally distributed), 
• positively skewed (Less high values in the data, or more low 

values in the data), and 
• Negatively skewed (Less low values in the data, or more high 

values in the data).

• We calculate coefficient of skewness:
• 0 = data is symmetric 
• Positive = data is positively skewed
• Negative = data is negatively skewed
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Skewness example
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Example of Skewness
Let's assume you are given a data of three class quizzes (A, B, C) and you are given three 
skewness values and asked which quiz was more difficult. 

Skewness (for Graph A) = 0.5 
Skewness (for Graph B) = 0
Skewness (for Graph C) = -0.5

In Graph A,  as data is positively skewed. You can predict that the peak is on the left (lesser 
number side), you can say that the test was difficult because most of the students scored 
less.

Similarly for Graph C, the data is negatively skewed. You can interpret that the test was easy 
as the peak is on the higher side (most students scored higher marks).

The Graph B where there is no skewness, this means that equal number of students scored 
high and low. This means that the quiz was at neutral difficulty level. 
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How to Use Excel 
to Calculate
Skewness

• Use SKEW command in Excel 
and provide the column you 
want to take the skewness.

• Try finding mean, median and 
mode of the data. Then see 
what is their relationship.

• Mean > mode skewness value 
should be positive.

• Mean < Mode (Negatively 
skewed).
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Measure of Variability: Range and Variance

• Range simply refers to the maximum and minimum 
values in a data set.

• Variance refers to a statistical measurement of the 
spread between numbers in a data set: 

• More specifically, variance measures how far each number in 
the set is from the mean and thus from every other number in 
the set. 

• Variance is sometimes depicted by this symbol σ2

• The square root of the variance is the standard deviation, 
depicted either by the symbol σ or just sd.
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Measure of Variability: Standard Deviation

• Standard deviation is the measurement of the average distance 
between each quantity and the mean. That is, how data is spread out 
from the mean.

• A low standard deviation indicates that the data points tend to be 
close to the mean of the data set, while a high standard deviation 
indicates that the data points are spread out over a wider range of 
values.

• It is denoted by SD and formula to manually calculate SD is:

• SD   = 1
𝑛𝑛−1

x (∑𝑖𝑖=0𝑛𝑛 (𝑥𝑥 − �̅�𝑥)2 𝑥𝑥 = data value, �̅�𝑥 = mean value and

n = number of data points/values
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Measure of Variability: Standard Deviation

• Let's take a smaller example and use formula then we will calculate 
using Excel.

• Your data: X = 12, 24, 41, 51, 67, 67, 85, 89
• We need mean for the SD formula so mean = �𝒙𝒙 = 55.75
• Now use this in the formula

• SD   =    (12−55.75)2+(24−55.75)2……………..+(89−55.75)2

7
= 29.62

• High SD means you have a lot off variability in the data. Look at your 
data.
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Measure of 
Variability
Range

• Range is one of the simplest techniques of 
descriptive statistics. It is the difference between 
the lowest and highest value.

• For example, you are given a small dataset X and 
you are interested about the range.

• X = 12, 24, 56, 89, 96, 25, 54, 44, 56

• Just find maximum and minimum and subtract 
them 96 – 12 = 84 is the range.

• Let’s use Excel with same treatment data set.
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How to Use Excel to 
Calculate
Standard Deviation

• Use STDEV.S command in Excel and 
provide the column you want to take 
the median.

• Try finding standard deviation with 
Excel and then by hand to compare 
your results.

• When you have data of whole 
population instead of a sample you 
can use STDEV.P command in Excel.
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Measure of Variability:
Variance

• Variance is a square of average distance between 
each quantity and mean. That is, it is square of 
standard deviation.

• Both variance and SD measures the variability in 
the data.

• If we know SD, we can calculate variance just by 
taking square of the SD.

• Variance = 𝑆𝑆𝑆𝑆2, If we use previous example, the 
variance = 29.622 =  877.34

• In Excel, we can use VAR.S command for variance.
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Measure of Variability: Percentile
• Percentile is a way to represent the position of a values in a data set. 
• To calculate percentiles, the values in a data set should always be in ascending order.
• Let us take this simple example:

• 12, 24, 41, 51, 67, 67, 85, 99

• We calculate median = 59. There are 8 total values and median is the central value (so in 
this case its 51+67/2 = 59). This means that 4 values (half of what we have) are less then 
the median (59). 

• Or in other words, 59 is the 50th percentile of this data because 50% of the total terms are 
less than 59. 

• In general, if k is nth percentile, it implies that n% of the total terms are less than k.
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Measure of Variability: Quartiles

• In statistics and probability, quartiles are values that divide your data into quarters 
provided data is sorted in an ascending order.

• There are three quartile values. First quartile value is at 25 percentile, second quartile 
is 50 percentile, and the third quartile is 75 percentile. 

• Second quartile (Q2) is median of the whole data. First quartile (Q1) is median of 
upper half of the data. And Third Quartile (Q3) is median of lower half of the data. 

25% 25% 25% 25%

Q1 Q2 Q3

Inter Quartile range (IQR)
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Measure of Variability: Quartiles

• Let us take this simple example data set:
• 12, 24, 41, 51, 67, 67, 85, 99

• Q1 = 41 is 25 percentile of the data.
• Q2 = 59: is 50 percentile of the whole data and is median (51+67/2).
• Q3 = 85: is 75 percentile of the date.

• Interquartile range (IQR) = Q3 - Q1 = 85 - 41 = 44
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How to Use Excel 
to Calculate
Quartiles

• Use QUARTIL.INC command in Excel 
and provide the column you want to 
take the quartiles of.

• It is similar to finding the percentiles we 
discussed earlier.

• QUARTIL.INC has 4 parameters we can 
use 1,2,3 to find Q1, Q2 and Q3

• Then we can calculate IQR by Q3-Q1
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Measure of Variability and Central Tendency:
A Function in Excel to Measure All
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Measure of Variability and Central Tendency:
A Function in Excel to Measure All
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Measure of Variability and Central Tendency:
A Function in Excel to Measure All

• Here you can see that you are provided with all 
the descriptive statistics in separate tabs of same 
Excel file (as we selected).

• Mean, Median, Mode, Standard deviation, 
Range, Skewness, Max and min numbers, and 
much more.
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Summary
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• Descriptive statistics is used to say something about a set of data that has been collected from a sample. 

• Inferential statistics is used to make predictions or comparisons about a larger group (a population) using 
information gathered about a small part of that population (a sample). 

• Measures of central tendency (mean, median, mode) can help you understand your data.

• Measures of variability (range, standard deviation, variance) can help you understand variability in your data

• Standard deviation and variance gives information about the spread of the data (one of the feature of a 
distribution).

• Another measure related to central tendency is skewness. Skewness tells us about the symmetry of the data. 

• Percentile is a way to represent the position of a values in a data set when the dataset is in an ascending order. 

• First quartile value is at 25 percentile, second quartile is 50 percentile, and the third quartile is 75 percentile. 
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