SLBS

REPRESENTATION & SUMMARY OF DATA
LOCATION
Types of data

Quantitative data is measurable.

It may be continuous if it can take any value within a given range


e.g.  the length of a leaf

It may be discrete if it can only take particular values


e.g. shoe size

Qualitative data does not have a numerical value but uses non-numerical descriptors to describe it


e.g. Scottish, Blue, etc.

Read examples 1 & 2 p 7-8
frequency distributionS
Raw data may be represented in table form

e.g.


	x
	f

	5
	3

	10
	11

	15
	17

	20
	9

	25
	2


GROUPED FREQUENCY DISTRIBUTIONS
This involves tabulating the frequencies of groups of observations rather than single observations.

If a set of observations is grouped in the following way:


8 – 11, 12 – 15, 16 – 20 etc.

Then for the class 12 – 15:


The lower and upper boundaries are 11.5 and 15.5


The class width  =  15.5 − 11.5  =  4  (Note: not 3)

The mid-point is  ½(11.5 + 15.5)  or  ½ (12 + 15)  =  13.5

Read Examples 5 & 6 p 9-10

Ex 2A p 10

MEANS, MEDIANS & MODES
These are values which act as a focus for the data as they are used as single values to represent the whole data.
The most common measures of location are:

The mode or modal value – the item that occurs most frequently
The median – the middle value of an ordered set of data

The mean – the average value of a set of data

RAW DATA

The MEAN is the sum of all the observations divided by the total number of observations.

Mean    μ   =   
[image: image1.wmf]x

  =  
[image: image2.wmf]n

x

å


COMBINING MEANS

Example

The mean score in an exam with one class of 20 candidates is 74.  The mean score in the same exam with another class of 30 candidates is 59.  Calculate the mean score for all 50 candidates.
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THE MEDIAN

RAW DATA
For an odd number of data, it is the one in the middle


e.g.   

5
8
9
14
15
21


median = 11

For an even number of data, it is the average of the two central values


e.g.

6
7
9
18
23
24



median = ½(12 + 17) = 14.5

So,
if n = 7,  median = ½ (7 + 1) = 4th observation – as above

If n = 8,  median = ½ (8 + 1) = 4.5

          → average of 4th and 5th observations – as above
ADVANTAGES and DISADVANTAGES

MODE & MEDIAN

Advantages: easy to calculate, unaffected by extreme values

Disadvantage: does not have useful mathematical properties

MEAN

Advantages: uses all the values, has important mathematical properties

Disadvantages: influenced by extreme values, not so easy to calculate
Ex 2B p 15
MEANS & MEDIANS OF FREQUENCY DISTRIBUTIONS
Mean    μ   =   
[image: image4.wmf]x

  =   
[image: image5.wmf]å

å
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For the Median, use cumulative frequency.
Example

The number of TVs in 32 different houses was recorded as follows:

	Number of TVs
	0
	1
	2
	3
	4

	Number of homes
	1
	19
	7
	3
	2

	Cumulative total
	1
	20
	27
	30
	32
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For the median:
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(Note: the median is not 2 !!!)

Ex 2C p 18
GROUPED FREQUENCY DISTRIBUTIONS

The modal class – the class that occurs most frequently
For the mean – use the mid-values of each class as x

Mean    μ   =   
[image: image8.wmf]x

  =   
[image: image9.wmf]å

å

f

fx


Example

	Marks
	0-20
	21-40
	41-60
	61-80
	81-100

	Frequency
	17
	29
	22
	13
	6


The modal class is 21-40

	Marks
	10
	30.5
	50.5
	70.5
	90.5

	f
	17
	29
	22
	13
	6

	fx
	170
	884.5
	1111
	916.5
	543
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For grouped distributions, some of the detail is lost (you no longer know how the data is distributed within each group) – consequently a median can only be estimated.

This median may be read off a cumulative frequency curve

A more analytical method is used, called the method of interpolation

Example

	Points
	Frequency
	c.f.

	0 – 9
	14
	14

	10 – 19
	38
	52

	20 – 29
	22
	74

	30 – 39
	8
	82
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McEx2A

Ex 2D p 22

CODING

Example


[image: image14.emf]Length Frequency Mid-Point

L f x fx

10 to 15 14 12.5 175

16 to 21 26 18.5 481

22 to 27 31 24.5 759.5

28 to 33 7 30.5 213.5

Total 78 1629
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The working could be made much simpler by taking 18.5 off each mid-value and then divide each resulting value by 6.

We will call this “new” mid-value y


[image: image16.emf]Length Frequency Mid-Point (x-18.5)/6

L f x y fy

10 to 15 14 12.5 -1 -14

16 to 21 26 18.5 0 0

22 to 27 31 24.5 1 31

28 to 33 7 30.5 2 14

Total 78 31


We can “undo the coding” (“decoding”?) by finding the mean y value, multiplying by 6 and adding on 18.5 (i.e. reversing the procedure)
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So, in general

For n observations  x1, x2, x3,………, xn
Each observation is coded by using
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Ex 2E p 26

Mixed Ex 2F p 27 

































































































































































































































For a grouped distribution, the median is the value of the ½nth observation





In general, if there are n observations, the median is the value that corresponds to the ½ (n + 1)th observation
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