Classifying Data

Friday, 1 February 2019 7:25PM

By the end of the lesson | would hope that you have an understanding and be able to apply to questions the following
concepts:
¢ Know the different between data and variables
¢ Know the different type of variables:
O Categorical variables
= Nominal variables
= Ordinal variables
O Numerical variables
= Discrete variables
= Continuous variables
¢ Know how to compare numerical and categorical variables

RECAP:

This is the start of a whole new series of videos for Further Mathematics!

Welcome to this the start of the Core Data Section.

Further Mathematics is an awesome subject which uses the CAS calculator to help you look at data.

As with most things in Mathematics, we need to make sure we understand the different words and terms which are
used in the subject. This lesson will be the start to learn some of the language which will be used.

What is data?

Always love a good definition!

data
/'de1ta/ )

noun

,;\L facts and statistics collected together for reference or analysis.

facts, figures, statistics, details, particulars, specifics, features; More

. the quantities, characters, or symbols on which operations are performed by a computer, which
may be stored and transmitted in the form of electrical signals and recorded on magnetic, optical,
or mechanical recording media.

PHILOSOPHY
things known or assumed as facts, making the basis of reasoning or calculation.

It's always good with some examples isn’t it?!

Heigh Weight Age
(cm) (kg) (years)

) 18

179 58 19 2

167 62 18 1 96
195 84 18 F 1 71
173 64 18 M 3 90
184 74 22 F 3 78
175 60 19 F 3 88
140 50 34 M 3 70

Source: Cambridge Further Mathematics Textbook
What do we notice about the differences?

Some of the data has numbers, other seems to have letters.
Some are whole number values and other seem to be rounded to the nearest whole number.

What is a variable?
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variable
I've:rtab(a)l/ €)

adjective
adjective: variable

1. not consistent or having a fixed pattern; liable to change.
"the quality of hospital food is highly variable"
synonyms: changeable, changing, varying. shifting, fluctuating, irregular, wavering, vacillating,
inconstant, inconsistent, fluid, floating, unsteady, uneven, unstable, unsettled,
movable, mutable, protean, chameleonic, unfixed, fitful, capricious, temperamental,
fickle, kaleidoscopic, volatile, unpredictable, undependable, unreliable; More
antonyms: constant, uniform
. (of a wind) tending to change direction.
"winds will be light and variable"
synonyms: changeable, changing, varying, shifting, fluctuating, irregular, wavering, vacillating,
inconstant, inconsistent, fluid, floating, unsteady, uneven, unstable, unsettled,
movable, mutable, protean, chameleonic, unfixed, fitful, capricious, temperamental.,
fickle, kaleidoscopic, volatile, unpredictable, undependable, unreliable; More
antonyms: constant, uniform
« MATHEMATICS
(of a quantity) able to assume different numerical values.
. BOTANY * ZOOLOGY

(of a species) liable to deviate from the typical colour or form, or to occur in different colours or
forms.

2. able to be changed or adapted.
"the drill has variable speed"

. (of a gear) designed to give varying ratios or speeds.

noun
noun: variable; plural noun: variables

"there are too many variables involved to make any meaningful predictions"

/'

/ 1. an element, feature, or factor that is liable to vary or change.

«  MATHEMATICS

a quantity which during a calculation is assumed to vary or be capable of varying in value.
. COMPUTING

a data item that may take on more than one value during the runtime of a program.
. ASTRONOMY

short for variable star.

. the region of light, variable winds to the north of the north-east trade winds or (in the southern
hemisphere) between the south-east trade winds and the westerlies.

Sometimes we get rather more than we were expecting!
* Let's say a variable s a quality or quantity about which we record information

What are the variables in the table below?

Fitness level
(1 high,

Height Weight  Age Sex (M male, 2 medium, Pulse rate
(cm) (kg) (vears) F female) 2 low) (beats/min)
173 57 18 M 2 86
179 58 19 M 2 82
167 62 18 M 1 96
195 84 18 F 1 71
173 64 18 M 3 90
184 74 22 F 3 78
175 60 19 F 3 88
140 50 34 M 3 70

There are 6 of them!

Barry is at it with the language

It's often useful to be able to describe variables as a certain type.
The two main types are Categorical and Numerical.

Let's start with numerical!
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English actually tries to sneak in some help with Mathematics.
The following two words have the same first three letters ...

NUMERICA NUMBA's

Numerical data: Deals with numbers. More specifically things we can count or measure.

Numerical data can be split into two sub types!

Discrete Numerical Variables

Discrete numerical variables can take whole number values only. They are generally things we can count.

Examples might include:
e The number of people in the classroom
e The size of shoes
e The number of TV sets in a house

R
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The best way to think of discrete data is ... ask yourself if you can have a decimal value?
For examples:

e can | have 3.4 students in a room?

e Canl have 6.471shoes?

e Canl have 100.3 televisions?

Continuous numerical variables

Following on from the above examples which can't have decimal values, it would make sense that there
must be things which we can measure which take numbers, but involve decimals. These are generally
things which we need to measure.

Examples might include:
e Time
e Distance
o Weight
e Heights

TTTITTTTTITTTTTT
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Running a race, we know that it would make no sense to measure all the competitors times in seconds!

Achl&eﬁents and titles 9 j} /

e Personal 100 m: 9.58 WR (Berlin
: best(s) 2009 9.92 13

150 m straight: 14.35

WB[nole 1]

(Manchester 2009)!7] /

200 m: 19.19 WR (Berlin

2009)'

! More images 300 m: 30.97 NR (Ostrava

2010)°

U Sa i n BOIt < 400 m: 45.28 (Kingston
2007)%

Olympic athlete 800 m: 2:07h (Kingston

2016)!1

@ usainbolt.com

Usain St Leo Bolt OJ CD is a Jamaican retired sprinter. He also is a world
record holder in the 100 metres, 200 metres and 4 x 100 metres relay.
His reign as Olympic Games champion in all of these events spans three
Olympics. Wikipedia

Born: 21 August 1986 (age 32 years), Sherwood Content, Jamaica
Height: 1.95m

Full name: Usain St Leo Bolt

Weight: 94 kg

Residence: Kingston, Jamaica

Olympic medals: Athletics at the 2016 Summer Olympics — Men's 4 x
100 metres relay, MORE

Categorical Variables

Going back to the table, we note that there was a column which didn't have numerical values:

Fitness level
(1 high,
Height Weight  Age ex (M male, 2 medium, Pulse rate
(cm) (vears)

F female) TTow~ (beats/qin)
18 St

19
18

173
179

M
M
18 F
M
74 22 F
60 19 F 88
140 50 34 M ! 70

The column which related to Sex, listed only the letters F and M.
Can we place the letters in an order of importance?
Can we work out the average of a letter?

Data which uses words or letters is described as categorical. This is data which characterises or qualities

of people or things. Where no order can be implied, we call the variables as NOMINAL.

Examples of categorical data mightinclude:
¢ the colours of peoples eyes,
o the states people live in, or
e the gender someone is.

o2 0 AR
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TAS MANIA'

Above | talked about categorical data not being able to order people.
There are certain types of categorical data which can be used to describe and group objects, but also
give an indication of order of importance. This data is called ORDINAL VARIABLES.

HINT: Thin@ and ORDINAL

For example.
We can describe levels of fitness in the following ways:

@ MEDIUM HIGH
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