
STATISTIC 
Statistics is the science of data and the specialized 
aspect of organizing and analyzing data for the purpose of 

decision-making based on analysis. 
THE MAIN ASPECT IN STATISTICS: 
• Data 

They are facts collected in a statistical case. 
• Variable 
Any phenomenon in which there are differences 
between its vocabulary (values) is denoted by x or 
y or z a symbol. 
 



• Population: 
Set  of  all possible observations 
• Sub set of population  or set of observation 

or data chosen in some way in the 
community (part of community) so that they 
can be used for the purpose of studying the 
community as a whole. 

• Statistical symbols:  
 



Where i is  sequence and  n  is the total number of data 
 
1.   𝑥𝑖

𝑛
𝑖=1 = 𝑥1 + 𝑥2 + 𝑥3 +………………………..𝑥𝑛 =  𝑥𝑖  

 
2.  (𝑥𝑖

𝑛
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3. ( 𝑥𝑖)**2=  

4. 

5.  𝒙𝒊  .  𝒚𝒊 = 𝒙𝟏 + 𝒙𝟐 + …𝒙𝒏 . 𝒚𝟏 + 𝒚𝟐 +⋯𝒚𝒏  

6.  ( 𝒙𝒊
𝒏
𝒊=𝟏  ± k) =  𝑥𝑖  ∓ 𝑛𝑘 
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𝒏
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 اسلوب جمع البيانات 
1.  collection  method  Data and we will not deal with it now. 
2. The style of samples     اسلوب العينات 

:وهو الاسلوب المتبع في دراسة علم الاحصاء  ويكون على نوعين  

•  عينات معينه
•  Random samples عينات عشوائيه

العشوائيهوفي هذا الكورس سنركز على العينات   
The random samples is  
A: Systematle  random sampling 
:حيث يقسم المجتمع الى مجاميع وكل مجموعه  

K= N/n where, 
K = عدد المجاميع 

N= عدد مفردات المجتمع 

n=  العينهحجم  
 
 
 



Example: 
We have 24 students  arrange them According to 
their score in descending order  The required 
sample is 6 students.  
Solution: 
K= N/n 
K= 24/6 =4 
SO , FOUR GROUP ARE CREATED AS FOLLOWS: 
G1: 1 2 3 4 5 6 
G2:  7 8 9 10 11 12 
G3:  13 14 15 16 17 18 
G4: 19 20 21 22 23 24 
THEN IF WE START WITH 3 THEN: 
3 , 7 , 11, 15 , 19 , 23 
 
 
 

  



Stratified Random Sampling: Definition 
Stratified random sampling is a type of probability sampling using which a research organization can 

branch off the entire population into multiple non-overlapping, homogeneous groups (strata) and 

randomly choose final members from the various strata for research which reduces cost and improves 

efficiency. Members in each of these groups should be distinct so that every member of all groups get 

equal opportunity to be selected using simple probability. This sampling method is also called “random 

quota sampling”. 

 
 

https://www.questionpro.com/market-research.html
https://www.questionpro.com/blog/population-data/


EXAMPLE 2: 
 









Measure of central tendency: 
 



13x2+16x6+19x9+22x8+25x4+28=597 





Measures of variation (dispersions): 
 
 
 
 
 
 











EXAMPLE 1: 
calculate the variance of the following data: 
 

Solution: 
 



 Example 2 -Home work: 
Calculate the variance of the following data: follow the same way of example 1 
 

====================================================================== 
Example 3: 
 



Example 4 : 

HOME WORK 

===================================================================== 
Example 5: 

6, 6 ,6 ,6 ,6 
===================================================== 

Standard deviation for grouped data: 
If we consider groups of student  as per the following table 
Whom degree declare as per group . The standard 
deviation could be calculated as follows: 





Standard Error: 
 



Frequency Distribution Table – Data Collection 

In our day to day life, recording information is very crucial. A piece of information or 
representation of facts or ideas which can be further processed is known as data. The 
weather forecast, maintenance of records, dates, time, and everything is related to data 
collection. 

The collection, presentation, analysis, organization and interpretation of observations or 
data is known as statistics. We can make predictions about the nature of data based on 
the previous data using statistics. Statistics are helpful when a large amount of data is to 
be studied and observed. 

The collected statistical data can be represented by various methods such as tables, bar 
graphs, pie charts, histograms, frequency polygons, etc. 

What is Frequency Distribution Table in Statistics? 

In statistics, a frequency distribution table is a comprehensive way of representing the 
organisation of raw data of a quantitative variable. This table shows how various values 
of a variable are distributed and their corresponding frequencies. However, we can make 
two frequency distribution tables: 

(i) Discrete frequency distribution  

(ii) Continuous frequency distribution (Grouped frequency distribution) 

 

How to Make a Frequency distribution table? 

Frequency distribution tables can be made using tally marks for both discrete and 
continuous data values. The way of preparing discrete frequency tables and continuous 
frequency distribution tables are different from each other. 

In this section, you will learn how to make a discrete frequency distribution table with the 
help of examples. 

An example: In a quiz, the marks obtained by 20 students out of 30 are given as: 

12,15,15,29,30,21,30,30,15,17,19,15,20,20,16,21,23,24,23,21 
This data can be represented in tabular form as follows: 

Table 1: Frequency Distribution Table (Ungrouped) 

 

 

 

 

 

 

 

 

https://byjus.com/maths/tally-marks/
https://byjus.com/maths/discrete-frequency-distribution/


Marks 

obtained 
in quiz 

Number of 

students(Frequency) 

12 1 

15 4 

16 1 

17 1 

19 1 

20 2 

21 3 

23 2 

24 1 

29 1 

30 3 

Total 20 

 

The number of times data occurs in a data set is known as the frequency of data. In the 
above example, frequency is the number of students who scored various marks as 
tabulated. This type of tabular data collection is known as an ungrouped frequency table. 



What happens if, instead of 20 students, 200 students took the same test. Would it have 
been easy to represent such data in the format of an ungrouped frequency distribution 
table? Well, obviously no. To represent a vast amount of information, the data is 
subdivided into groups of similar sizes known as class or class intervals, and the size of 
each class is known as class width or class size. 

Frequency Distribution table for Grouped data 

The frequency distribution table for grouped data is also known as the continuous 
frequency distribution table. This is also known as the grouped frequency distribution 
table. Here, we need to make the frequency distribution table by dividing the data values 
into a suitable number of classes and with the appropriate class height. Let’s understand 
this with the help of the solved example given below: 

Question: 

The heights of 50 students, measured to the nearest centimetres, have been found to be 
as follows:  

161, 150, 154, 165, 168, 161, 154, 162, 150, 151, 162, 164, 171, 165, 158, 154, 156, 
172, 160, 170, 153, 159, 161, 170, 162, 165, 166, 168, 165, 164, 154, 152, 153, 156, 
158, 162, 160, 161, 173, 166, 161, 159, 162, 167, 168, 159, 158, 153, 154, 159  

(i) Represent the data given above by a grouped frequency distribution table, taking the 
class intervals as 160 – 165, 165 – 170, etc.  

(ii) What can you conclude about their heights from the table? 

Solution: 

(i) Let us make the grouped frequency distribution table with classes: 

 150 – 155, 155 – 160, 160 – 165, 165 – 170, 170 – 175 

Class intervals and the corresponding frequencies are tabulated as: 

 

e given data and above table, we can observe that 35 students, i.e. more than (ii) From th

 50% of the total students, are shorter than 165 cm. 

 

https://byjus.com/maths/continuous-frequency-distribution/
https://byjus.com/maths/continuous-frequency-distribution/


The Normal Distribution 
 

The normal distribution is the most common probability 
distribution in statistics. 

 

 

Normal distributions have the following features: 

 Bell shape 

 Symmetrical 
 Mean and median are equal; both are located at the 

center of the distribution 

 About 68% of data falls within one standard 
deviation of the mean 

 About 95% of data falls within two standard 
deviations of the mean 

 About 99.7% of data falls within three standard 
deviations of the mean 

The last three bullet points are known as the Empirical  

Rule, sometimes called the 68-95-99.7 rule. 

The last three bullet points are known as the Empirical 

Rule, sometimes called the 68-95-99.7 rule. 

https://www.statology.org/symmetric-distribution/


How to Draw a Normal Curve 

To draw a normal curve, we need to know the mean and 
the standard deviation. 

Example 1: Suppose the height of males at a certain school 

is normally distributed with mean of μ=70 inches and a 

standard deviation of σ = 2 inches. Sketch the normal 
curve. 

Step 1: Sketch a normal curve. 

Step 2: The mean of 70 inches goes in the middle. 

 

Step 3: Each standard deviation is a distance of 2 
inches.   

 

 

Example 2: Suppose the weight of a certain species of otters 

is normally distributed with mean of μ=30 lbs and a  



standard deviation of σ = 5 lbs. Sketch the normal 
curve. 

Step 1: Sketch a normal curve. 

Step 2: The mean of 30 lbs goes in the middle. 

Step 3: Each standard deviation is a distance of 5 lbs 

 

How to Find Percentages Using the Normal 

Distribution 

The empirical rule, sometimes called the 68-95-99.7 rule, 
says that for a random variable that is normally 
distributed, 68% of data falls within one standard 
deviation of the mean, 95% falls within two standard 
deviations of the mean, and 99.7% falls within three 
standard deviations of the mean. 

 



 

Using this rule, we can answer questions about 

.percentages 

 

 this at males of percentages what Approximately

inches? 74 than taller are school 

Solution: 

Step 1: Sketch a normal distribution with a mean of μ=70 
inches and a standard deviation of σ = 2 inches. 

Step 2: A height of 74 inches is two standard deviations 
above the mean. Add the percentages above that point 
in the normal distribution. 

 



2.5% 2.35% + 0.15% = 

of males at this school are taller  %2.5 Approximately

.than 74 inches 

Approximately what percentage of males at this 
school are between 68 inches and 72 inches tall? 

Solution: 

Step 1: Sketch a normal distribution with a mean of μ=70 
inches and a standard deviation of σ = 2 inches. 

Step 2: A height of 68 inches and 72 inches is one 
standard deviation below and above the mean, 
respectively. Simply add the percentages between these 
two points in the normal distribution. 

 

34% + 34% = 68% 

Approximately 68% of males at this school are between 
68 inches and 72 inches tall. 

 



 

Q1: 95% of students at school are between 1.1m and 
1.7m tall. 

Assuming this data is normally distributed. 

 calculate the mean and standard deviation? 

SOLUTION: 

The mean is halfway between 1.1m and 1.7m: 

Mean = (1.1m + 1.7m) / 2 = 1.4m  

95% is two standard deviation i.e. total 4 standard deviation 

95% is 2 standard deviations either side of the mean (a total 

of 4 standard deviations) so: 

 standard deviation = (1.7m-1.1m) / 4 

  = 0.6m / 4 

  

= 0.15m 

OR 

(1.7-1.4)/2 

=0.3/2 =0.15 

 

 

 



 

Q2: In the above same school one of student is 1.85m tall 
 

You can see on the bell curve that 1.85m is 3 standard deviations from 

the mean of 1.4, so: 

 

It is also possible to calculate how many standard deviations 1.85 
is from the mean 

How far is 1.85 from the mean? 

It is 1.85 - 1.4 = 0.45m from the mean 

How many standard deviations is that? The standard deviation is 

0.15m, so: 

0.45m / 0.15m = 3 standard deviations 

Q3: 95% of students at school weigh between 62 kg and 90 kg. 

Assuming this data is normally distributed, what are the mean and standard deviation? 

Q4: A machine produces electrical components. 

Centered on the mean, 99.7% of the components have lengths between 1.176 cm and 

1.224 cm. Assuming this data is normally distributed, what are the mean and standard 

deviation? 

Q5: You work for a small company of 1,000 people and want to find out how 

they are saving for retirement. Use stratified random sampling to obtain 

your sample. 

 

https://www.statisticshowto.com/sample/


 

The sample size is 50 

strata = size of entire sample / population size * layer  Sample size of the

size 

(Sample size of the strata = size of entire sample /  Use the stratified sample formula

population size * layer size) to calculate the proportion of people from each group: 

 

 

So the general formula of stratified sample is as follow 

N = N1/p * n 

Where, 

N= sample size of the strata  

N1= sample size 

P= population size 

n=  layer size 

Note that all of the individual results from the stratum add up to your sample size of 50: 8 

+ 11 + 12 + 10 + 9 = 50 



Q6: A survey was conducted for the students of the ALmustaqbal College about 

medical services and the required sample 110 for the following departments: 

computers 600 students, pharmacy 500 students, engineering 800 students, and 

dental  1000 students. How many students are selected for each department to 

carry out the survey? 

p= w as in your example note = 2900 

N1= sample for each department 

n = 110 

computer=( 600/2900) *110 = 23 =N 

pharmacy= (500/2900) *110= 19=N 

engineering = (800/2900)*110 = 30 =N 

dental= (1000/2900)*110 = 38 = N 

23+19+30+38=110  which is equal to the required sample 

 

 
 

 

 


