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Statistics 
Statistics is a branch of science dealing with the collection of data, organizing 
summarizing, presenting and analyzing data and drawing valid conclusions and 
thereafter making reasonable decisions on the basis of such analysis 

 Description Data Representation 

A group of data  Bar Graph
represented with rectangular bars with 
lengths proportional to the values is a 
bar graph . 

The bars can either be vertically or 
horizontally plotted 

 
 

Pie Chart 
The pie chart is a type of graph in which 
a circle is divided into Sectors where 
each sector represents a proportion of 
the whole . 

 
Line graph 
The line graph represents the data in a 
form of series that is connected with a 
straight line. These series are called 
markers . 

 
The histogram is a type of  Histogram

graph where the diagram consists of 
rectangles, the area is proportional to 
the frequency of a variable and the 
width is equal to the class interval. Here 
is an example of a histogram 
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Frequency Distribution 
The frequency distribution table in 
statistics showcases the data in 
ascending order along with their 
corresponding frequencies . 

The frequency of the data is often 
represented by f . 

 
in every statistical study usually consists of: 
1. To classify, group and sort the data of the sample. 

2. To tabulate and plot data according to their frequencies. 

3. To calculate numerical measures that summarize the information contained 

in the sample (sample statistics).      

 by distributing it into summarizedis the arranged data,  Frequency distribution
classes or categories with their frequencies. 
There are two ways of classifying data: 

Non-grouping: Sorting values from lowest to highest value (if there is an order). 

Used with qualitative variables and discrete variables with few distinct values. 

1, 2, 4, 2, 2, 2, 3, 2, 1, 1, 0, 2, 2, 0, 2, 2, 1, 2, 2, 3, 1, 2, 2, 1, 2 

Grouping: Grouping values into intervals (classes) and sort them from lowest to 

highest intervals. Used with continuous variables and discrete variables with 

many distinct values. 

185 ,111 ,111 ,172 ,171 ,158 ,171 ,181 ,173 ,171 ,171 ,111 ,188 ,151 ,115 ,178 ,177 

,118 ,187 ,112 ,175, 182, 167, 169, 172, 186, 172, 176, 168, 187. 

Sample classification : 
It consists in grouping the values that are the same and sorting them if there is 

an order among them. Example. X = Height 
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Frequency count : 

It consists in counting the number of times that every value appears in the 

sample. Example. X=Height 

 
 

values n)(. Given a sample of Definition  Sample frequencies:  Sample frequencies

 Absolute Frequencywe define  )i(xfor every value of the variable, (x)of a variable 

 Relative Frequencyin the sample. xiappears  xi : The number of times that value in
The proportion of times that value appears in  : if 

the sample. 

 

 

 

weremarks ve a test in statistics to his student there ag teacherEXAMPLE/  
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Frequency table : 
The set of values of a variable with their respective frequencies is called 

frequency distribution of the variable in the sample, and it is usually 

represented as a frequency table. 
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Example - Quantitative variable and non-grouped data. 

Find (fi, Ni, Fi) for the following of number of children in 25 families are: 

1, 2, 4, 2, 2, 2, 3, 2, 1, 1, 0, 2, 2, 0, 2, 2, 1, 2, 2, 3, 1, 2, 2, 1, 2 
Solution :The frequency table for the number of children in this sample is 
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Example - Quantitative variable and grouped data. The heights (in cm) of 30 

students are: 

179, 173, 181, 170, 158, 174, 172, 166, 194, 185, 

162, 187, 198, 177, 178, 165, 154, 188, 166, 171, 175, 182, 167, 169, 172, 186, 172, 

176, 168, 187. 

Solution: The frequency table for the height in this sample is : 

 

Fi=
𝑵𝒊

∑ 𝒏𝒊
 

𝐟
𝐢=

𝐧𝐢
∑ 𝐧𝐢
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 workers Wages of 100EXAMPLE/

 
Graphical representation. It is often useful to represent frequency distribution by: 
means of a diagram. The different types of diagrams are 

.   1-Histogram    

      .   2-Frequency polygon 
 .   3-Frequency curve 

 .consists of a set of rectangles having their heights proportional to  Histogram-1
interval, the -class unequalintervals. For -class equalfor  frequencies the class

areas of rectangles are Proportional to the frequency 

 
 

2-Frequency Polygon is a line graph of class-frequency plotted against 
on the tops of points -midcan be obtained by connecting  itmark.-class

the rectangles in the histogram 

TENDENCY AVERAGE OR MEASURES OF CENTRAL 
An average is a value which is representative of a set of 
data. Average value may also be termed as measures of central 

types of averages in common fivetendency. There are  

Arithmetic average or meani) (    
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Median (ii)   
Mode(iii)   

  Geometric Meaniv) ( 
Harmonic Mean(v)  

In general, when all the central tendency statistics can be calculated, is 

advisable to use them as representative values in the following order: 

1. The mean. Mean takes more information from the sample than the others, as 

it takes into account the magnitude of data. 

2. The median. Median takes less information than mean but more than mode, 

as it takes into account the order of data. 

3. The mode. Mode is the measure that fewer information takes from the 

sample, as it only takes into account the absolute frequency of values. 

But, be careful with outliers, as the mean can be distorted by them. In that case 

it is better to use the median as the value most representative. 

Sample arithmetic mean 𝑿. The sample arithmetic mean of a variable 𝑋 is the 

sum of observed values in the sample divided by the sample size:

 

  (a)- If x1, x2 ,x3, ...... xn are n numbers then their arithmetic mean A.M 
is defined by 

  
times and so on, then f2occurs  x2times, f1occurs  x1If the number  
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methoddirect This is known as  

 

of 20, 22, 25, 28, 30 mean rithmeticA. Find theExample 

. Solution 
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: Compute the arithmetic mean of the first 6 odd natural numbersExample  . 

Solution: The first 6 odd natural numbers: 1, 3, 5, 7, 9, 11 

x̄̄   = (1+3+5+7+9+11) / 6 = 36/6 = 6 . 
Thus, the arithmetic mean is 6 . 

ean of the followingM rithmetic A . Find theExample     
 

        

 
  

Short cut methodb) ( 
  Let a be the assumed mean, d the deviation of the variety x        from a. 
Then 
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distribution for the following  eanMrithmetic AFind the .Example

 
Solution. Let assumed mean (a) = 25 

      
Step deviation methodc) ( 

the width of the class interval and , ibe the assumed mean aLet  
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ean of the data given in example Mrithmetic A. Find the  Example

3 by step deviation method 

Solution. Let  a = 25 

 
MEDIAN  -ii)  ) 

              Median is defined as the measure of the central item when they are   

              arranged in ascending or descending order of magnitude When the   

              total number of the items is odd and equal to say( n) then the value

൫𝒏 + 𝟏൯𝒕𝒉

then  , say n,evenWhen the total number of the frequencies is 
there are two middle item and so the mean of the values of 
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𝟏

𝟐
 and (  

𝟏

𝟐
 n+1)th  

  
. Find the median of 6, 8, 9, 10, 11, 12, 13 Example 

 

 

Where  is the lower limit of the median class,( f )is the 

frequency of the class, i is the width of the class-interval(f) is the 
total of all the preceding frequencies of the median-class 
And( N) is total frequency of the data 

edian from the following dataMFind the value of .  Example 
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Where( L) stands for lower limit of median class 
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N) stands for the total frequency) 

(C) stands for the cumulative frequency just preceding the median class 

i) stands for class interval ) 

f stands for frequency for the median class 

 
 

EXAMPLE//Calculate the median from the following data: Marks 
 0 – 10 ,10 – 30 ,30 – 60, 60 – 80 ,80 – 90  
Number of students 5 ,15 ,30, 8 ,2. 
Answer: The median for the given data is 40. 

Let's understand how to find the median for a grouped data. 

Explanation: 

 

We need to calculate the cumulative frequencies to find the median.  

Marks Number of students Cumulative frequency 

0 - 10 5 0 + 5 5 

10 - 30 15 5 + 15  20 

https://www.cuemath.com/data/cumulative-frequency/
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30 - 60 30 20 + 30 50 

60 - 80 8 50 + 8 58 

80 - 90 2 58 + 2 60 

N = ∑fi = 60  

N/2 = 60/2 = 30 

Median Class is 30-60 

l = 30, f = 30, c.f = 20, h = 30  

Using Median formula:  

 
 =30+(30−20/30)×30=30+10/30×30=30+10 Median =40 

 

MODE(iii) 
Mode is defined to be the size of the variable which occurs most 
frequently 

of the following items mode. Find the  Example   
0 ,1 ,6 ,7 ,2 ,3 ,7 ,6 ,6 ,2 ,6 ,0 ,5 ,6,  0    

Solution. 6 occurs 5 times and no other item occurs 5 or more 
than 5 times, hence the mode is 6 



              Engineering Analysis       

AUC-CET-23-24-DAWAH

18 Department of Computer Engineering Techniques, College of Techniques Engineering, University of Al Maarif 
 

 

Where( L) is the lower limit of the modal class,( f) is the 
frequency of the modal class,( i) is the width of the class( 𝒇−𝟏)is 
the frequency before the modal class and( f1) is the frequency 
after the modal class 
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If x1, x2, x3, ....., xn be n values of varieties x, then the 

 geometric mean G= √     𝒙𝟏 × 𝒙𝟐 × 𝒙𝟑 … … .× 𝒙𝒏
𝒏

 

 
 

   

HARMONIC MEAN   
Harmonic mean of a series of values is defined as the 
reciprocal of the arithmetic mean of their reciprocals. Thus 
if H be the harmonic mean, then 

 
 



              Engineering Analysis       

AUC-CET-23-24-DAWAH

20 Department of Computer Engineering Techniques, College of Techniques Engineering, University of Al Maarif 
 

 
 

AVERAGE DEVIATION OR MEAN DEVIATION 
It is the mean of the absolute values of the deviations of a given 
set of numbers from their arithmetic mean If x1, x2, x3, ...., xn be 
a set of numbers with frequencies f1, f2, .... fn respectively. Let x 
be the arithmetic mean of the numbers x1, x2, ...., xn, then 
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