SLBS

REPRESENTATION & SUMMARY OF DATA
MEASURES OF DISPERSION
The RANGE of a set of data is the highest value minus the lowest value.

QUANTILES

These divide a distribution up into equal parts.

The most common are:
Quartiles (into 4 parts)






Deciles (into 10 parts)






Percentiles (into 100 parts)

For Quartiles:
25% of data is less than the lower quartile Q1



50% of data is less than the median Q2



75% of data is less than the upper quartile Q3
Raw Data or Frequency Distributions

Consider n ordered observations  y1, y2, y3, ………., yn
To find Q1
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Example
2
3
5
6
9
13
14
17       

(n = 8)
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Example
5
6
8
12
15
16
17
21
24     

(n = 9)
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To find Q3 , first evaluate ¾n and then proceed as for Q1
McEx2B
The INTERQUARTILE RANGE is the Upper Quartile minus the Lower Quartile  [Q3 – Q1]
Example
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GROUPED DISTRIBUTIONS

Use the method of interpolation, using 
[image: image6.wmf]4

1

n  or  
[image: image7.wmf]4

3

n  or  
[image: image8.wmf]10

7

n  or  
[image: image9.wmf]100

34

n etc

Example

	Points
	Frequency
	c.f.

	0 – 9
	14
	14

	10 – 19
	38
	52

	20 – 29
	22
	74

	30 – 39
	8
	82


Find the seventh decile
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Ex 3A p 34

PERCENTILES
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Ex 3B p 37

VARIANCE and STANDARD DEVIATION

The difference between the value of an observation and the mean value is called the deviation from the mean

The sum of these deviations will be zero

Example

6
9
10
12
17

[image: image15.emf]x x-μ

6 -4.8 Mean = 10.8

9 -1.8

10 -0.8

12 1.2

17 6.2

Total 54 0


This will always happen since:
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So the sum of the variations from the mean is not much use.
We use the squares of the variations from the mean (making all such quantities positive and therefore having a positive sum) and later undo the squaring by square rooting!
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The standard deviation σ is the square root of the variance
Example

2
3
7
10
11
13

[image: image17.emf]x x-μ (x-

μ

)

2

2 -5.667 32.11111 Mean 

μ =

7.6667

3 -4.667 21.77778

7 -0.667 0.444444

10 2.333 5.444444

11 3.333 11.11111

13 5.333 28.44444

Total 46 0 99.33333
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However, the number of awkward decimals makes this method very tedious and introduces rounding errors. So we use…
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Proof
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Example

2
3
7
10
11
13

[image: image20.emf]x x
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2 4 Mean 
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 = 7.6667

3 9

7 49

10 100

11 121

13 169

Total 46 452
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Ex 3C p 40
GROUPED DISTRIBUTIONS

For a frequency distribution, since each observation has a corresponding frequency, the definition becomes:

Formulae for standard deviation which may be seen include:
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  or  
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For grouped frequency distributions, use the mid-value of each class as the values of x
Example


[image: image24.emf]Class Frequency f Mid-value x fx fx

2

0 to 9 5 4.5 22.5 101.25

10 to 19 17 14.5 246.5 3574.25

20 to 29 14 24.5 343 8403.5

30 to 39 7 34.5 241.5 8331.75

Total 43 853.5 20410.75
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Ex 3D p 43

When coding, subtracting a constant from all the data does not affect the spread of the data, but division by a constant does.  Therefore you can calculate the standard deviation of the y values but you must then multiply by b to find the standard deviation of the x values.

You must show your working to gain all the method marks, so clearly state the coding you use and show how you “decode” your answer.

USING YOUR SCIENTIFIC CALCULATOR

You do not have to write out all the working when calculating at AS level.  You should use the statistics functions on your scientific calculator and write down all the relevant information
Example

Calculate the standard deviation of the following distribution:

	x
	12
	13
	14
	15
	16
	17

	f
	4
	21
	35
	42
	27
	11


Σf = 140

Σfx = 2060

Σfx2 = 30526
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Example

Use coding to calculate the mean and standard deviation of:

	x
	260
	310
	360
	410
	460
	510

	f
	16
	23
	15
	11
	7
	4
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	y
	0
	1
	2
	3
	4
	5

	f
	16
	23
	15
	11
	7
	4


Σf = 76

Σfy = 134


Σfy2 = 39
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McEx 4A (Coding)

Ex 3E p 47

Mixed Ex 3F p 49

































































































































































































































� EMBED Equation.3  ���





Variance = Mean of Squares − Square of Mean








The variance σ2 is defined by





� EMBED Equation.3  ���

















































































































































































































PAGE  
7
JMcC

_1123834575.bin

_1206457115.bin

_1295113493.bin

_1295113889.bin

_1295113908.bin

_1206621727.bin

_1206624296.bin

_1206624603.bin

_1206457161.bin

_1123930931.bin

_1123945422.xls
Sheet1

				x		x-μ

				6		-4.8				Mean =		10.8

				9		-1.8

				10		-0.8

				12		1.2

				17		6.2

		Total		54		0






_1123945526.xls
Sheet1

				x		x2

				2		4		Mean μ =		7.6666666667

				3		9

				7		49

				10		100

				11		121

				13		169

		Total		46		452






_1136704337.unknown

_1123945441.xls
Sheet1

				x		x-μ		(x-μ)2

				2		-5.6666666667		32.1111111111		Mean μ =		7.6666666667

				3		-4.6666666667		21.7777777778

				7		-0.6666666667		0.4444444444

				10		2.3333333333		5.4444444444

				11		3.3333333333		11.1111111111

				13		5.3333333333		28.4444444444

		Total		46		0		99.3333333333
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		Class		Frequency f		Mid-value x		fx		fx2

		0 to 9		5		4.5		22.5		101.25

		10 to 19		17		14.5		246.5		3574.25

		20 to 29		14		24.5		343		8403.5

		30 to 39		7		34.5		241.5		8331.75

		Total		43				853.5		20410.75
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