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Statistics is the study of the 
collection, organization, analysis, 
interpretation and presentation 
of data. 



 
 
 
 
 
 
What is Data? 
 
   Data is a collection of facts, such as values or 

measurements. 

   It can be numbers, words, measurements, 
observations or even just descriptions of things. 

 



Qualitative vs Quantitative 
 
 

    Qualitative data is descriptive information 
(it describes something: colour, shape, etc) 

 

    Quantitative data is numerical 

     information (numbers). 
 

 
 



And Quantitative data can also be Discrete or Continous: 

 

    Discrete data can only take certain values (like whole 
numbers) 

    Continuous data can take any value (within a range) 

 

 

 



What do we know about the dog? 

 Qualitative: 

 He is brown and white 

 He has short hair 

 He has lots of energy 

 Quantitative: 

 Discrete: 

 He has 4 legs 

 He has 2 brothers 

 Continuous: 

 He weighs 12,5 kg 

 He is 80 cm tall 

 



 Put simply: 

 Discrete data is 
counted. 

 Continuous 
data is measured. 
 



 When we need to analyse data they must be collected 
and organized in a table. 

 Data can be categorical or numerical. 

 Examples of categorical data are: colour, kind of music, 
foods, our favourite subject… 

 Numerical data can be discrete or continuous. 

 Examples of numerical discrete data are: size of shoes, 
number of brothers and sisters… 

 Examples of numerical continuous data are: height, 
measures of length, … 



The main terms used in statistic 
 Population or census: the set that is made up of all the 

elements that we want to study. When you collect data 
for every member of the group (the whole "population"). 

 

 

 

 

 

 

 Variable: the quality we want to study in the sample. 



 Sample: is a part of the population that we study.  Sample is 
when you collect data just for selected members of the group. 

    A census is accurate, but hard to do. A sample is not as 
accurate, but may be good enough, and is a lot easier. 

 



Example: there are 120 
people in your local 
football club. 

 

    You can ask everyone (all 
120) what their age is. 
That is a census.  

 

   Or you could just choose 
the people that are there 
this afternoon. That is a 
sample. 

 

population 

sample 



Organise and analyse data 

   When we need to analyse data they must be collected 
and organized in a table. 

 It is advisable to follow these steps. 

 1. Collect data. 

 2. Organise data and display them in a frequency table. 

 3. Draw a graph. 

 



    Example: 30 students have been asked about the number 
of brothers and sisters they are in their families.  

     These are the answers: 

1. Collect data: 1, 2, 1, 3, 6, 3, 2, 1, 1, 1, 2, 2, 3, 2, 3, 2, 2, 4, 
2, 3, 3, 2, 2, 3, 4, 2, 2, 3, 1, and 2. 

2. Organise data into a frequency table: 

 
Number of B or S Tally Frequency 

1 II II II 6 

2 II II II II II II I 13 

3 II II II II 8 

4 II 2 

5 0 

6 I 1 



 Frequency is how often something occurs. 

 We are going to count things or different situations (variables) and say 
how often they occur. 

 By counting frequencies we can make a Frequency Distribution table. 

 

 Example: We count the number of brothers and sister for pupils in 1º ESO, 
and we get the tally and total: 

 

  1 0 1 3 4 2 tally:  

  2 3 2 2 0 0 

  1 0 2 2 3 1 

  1  0 2 1 2 1  

 

0 IIII  I 5 

1 IIII  III 7 

2 IIII  IIII 8 

3 III 3 

4 I 1 



 From the table some conclusions are drawn: 

 Only one of the pupils from 1º ESO has 4 brothers 

 The most common number of brothers are 1 and 2. 

 

 The value from the distribution  about brothers is called ABSOLUT 
FREQUENCY that means the number of times one thing occurs. This 
value is represented by the symbol  fi  

 The sum of the absolute frequency for each value corresponds to the 
total number of data. 

   f1 + f2 + f3 +……..+ = N  

 

 The RELATIVE FREQUENCY is the quotient of the absolute frequency by 

the total number of data and the symbol for this value is hi  
 The sum of the relative frequency for each value corresponds to 1 

   h1 + h2 + h3 + …….+ = 1 

 

  

   



 The frequency and the data from a distribution can be organized in a 
frequency table.  

 Example: Build a frequency table for the tally from the last example. 

 

 

  

   

Data Absolute 

Frequency  fi  
 

Relative Frequency 

hi 

0 5 5/24 

1 7 7/24 

2 8 8/24 

3 3 3/24 

4 1 1/24 

N = 24 Total = 1 



Finding a central value for a data 
distribution 

 We can find the central value for a data distribution in different ways: 

 

Calculating the MEAN 

Calculating the MEDIAN 

Calculating the MODE  

   



Calculating the MEAN 
Mean: Add up the numbers and divide by how many numbers. 

 

Example: Tom wants to know the mean for the number of hours that his 
children spend playing videogames per week. 

 Tom: 4h/week  Paul: 5 h/week 

 Ana: 2h/week  Peter: 3h/week 

 Bob: 5h/week  Betty: 4//week 

 
Add up all the ages, and divide by 6 (because there are 6 numbers): 

  (4+2+5+5+3+4) / 6 = 3,8... 

 

You can apply the formula: 𝒙 =
 𝒙𝒊∙𝒇𝒊

𝑵
  

 



Calculating the MODE 
The Mode is the value that occurs most often: 

In the example before, the MODE is 5, because this occurs twice. 

 Tom: 4h/week  Paul: 5 h/week 

 Ana: 2h/week  Peter: 3h/week 

 Bob: 5h/week  Betty: 4//week 

 

But Mode can be tricky, there can sometimes be more than one Mode. 

Example: What is the Mode of 3, 4, 4, 5, 6, 6, 7 

 

Well ... 4 occurs twice but 6 also occurs twice. 

So both 4 and 6 are modes. 

 

When there are two modes it is called "bimodal", when there are three or 
more modes we call it "multimodal". 



Calculating the MEDIAN 

But you could also use the Median:  simply list all numbers in order and 
choose the middle one: 

 

In a birthday party there are 11 kids with different ages: 

6 kids aged 10, 3 kids aged 8 and 2 kids aged 7. 

 

We obtain the median by listing the data in order and choosing the middle 
number: 

  10 ,10, 10, 10, 10, 10, 8, 8, 8, 7, 7 

 

 The Median age is 10 ... so let's go to the cinema! 

  



Sometimes there are two middle numbers. Just average them: 

 

Example: What is the Median of  the distribution below? 

  3, 4, 7, 9, 12, 15 

 

There are two numbers in the middle: 

  3, 4, 7, 9, 12, 15 

 

So we average them: 

  (7+9) / 2 = 16/2 = 8 

 

  The Median is 8 

 



How to show data: Graphs 
 Besides tables,  graphs make very easy to organize data. 

 Different graphs can be build with data. 

 

 Bar Graph: 

 A Bar Graph (also called Bar Chart) is a graphical display of data using bars of 
different heights. 

 Example: Imagine you just did a survey of your friends to find which kind of sport 
they liked best: 

  

  

   

Sport Football Basket Tennis Athletism Handball 

fi  8 12 6 10 4 



 We can show that on a bar graph like this: 
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 Pie Chart:  

 A Pie chart is a special chart that uses "pie slices" to show relative sizes of data. 

 Example: Imagine you survey your friends to find the kind of books they like 
best: 

 

 

 

 You can show the data by this Pie Chart: 

 

 

 

   

  

   

Topic Adventure Sci Fi Drama Byography History 

fi 8 12 6 10 4 

Topic 

Adventures

Sci Fi

Drama

Byography

History



Unpredictable experiments 
When we make an experiment in some cases we can predict the outcome, or not. 

Example: 

 Tossing a Coin  

 When a coin is tossed, there are two possible outcomes: 

  heads (H) or 

  tails (T) 

 We say that the probability of the coin landing H is ½. 

 And the probability of the coin landing T is ½. 

 

 Unpredictable experiment: We cannot predict the outcome before doing the 
experiment. 

 Predictable or deterministic experiment: Experiments which have only one 
possible result or outcome, so,   we can predict the result we will obtain. 



Concepts: 

 Experiment or Trial (experimento): an action where the result 
is uncertain. 

 Sample Space (espacio muestral): all the possible outcomes of 
an experiment. 

 Elementary event (suceso elemental): just one of the possible 
outcomes. 

 Compound event (suceso compuesto): when it contains two 
or more elementary events. 

 Event (suceso): a single result of an experiment. 



Example: Alex wants to see how many times a "double" comes up 
when throwing 2 dice. 

 Each time Alex throws the 2 dice is an Experiment. 

 It is an Experiment because the result is uncertain. 

 The Event Alex is looking for is a "double", where both dice have the 
same number. It is made up of these 6 elementary events: 

  {1,1} {2,2} {3,3} {4,4} {5,5} and {6,6} 

 The Sample Space is all possible outcomes (36 Sample Points): 

  {1,1} {1,2} {1,3} {1,4} ... {6,3} {6,4} {6,5} {6,6} 

 These are Alex's Results: 

 
Experiment Is it a Double? 

{3,4} No 

{5,1} No 

{2,2} Yes 

{6,3} No 

... ... 



Probability 
Probability talks about how likely something is to happen. 

Probability is the chance that something will happen. For an event the 
probability is a number between 0 and 1.  

It can be shown on a line. 

 

 

 

 

 

 

 
 

 

Even chance: posibilidad 

Likely:  probable 



The probability of an event occurring is somewhere between 
impossible (0) and certain (1). 
 
As well as words we can use numbers (such as fractions or decimals) to 
show the probability of something happening: 
 
  Impossible is zero 
  Certain is one. 
 
 
The probability of an event will not be less than 0.  
This is because 0 is impossible (sure that something will not happen). 
 
The probability of an event will not be more than 1.  
This is because 1 is certain that something will happen. 
 
 
 



Frequency and Probability: 

If we make an experiment many times, a very large number of times, 
we can say that the probability  has the same value  that the relative 
frequency of that event. 

   P(A) ≈ hA 

 

Example:  

We want to calculate the probability of getting head when a coin is 
tossed. 

We make the experiment a large number of times. 

 
Number of  tossing Number of heads Relative frequency 

10 8 0,8 

100 45 0,42 

1000 557 0,557 

10000 4969 0,4969 



 

 

 

 

 

 

    

    P(A) ≈ hA 
 

As the number of tossings increases, the relative frequency is nearer 
to 0,5. 

So,  

    P(head) ≈ 1/2 

Number of  tossing Number of heads Relative frequency 

10 8 0,8 

100 45 0,42 

1000 557 0,557 

10000 4969 0,4969 



Laplace  
 

In general: 

Probability of an event happening = 
Number of ways it can happen

Total number of outcomes
 

 

 P(A) = 
Number of favourable events 

Total number of outcomes
 


