STATISTICS S1                                                      SLBS               

CORRELATION
Scatter diagrams may be used to demonstrate correlation
Read Examples 1-3 p 115
Ex 6A p 118

PRODUCT MOMENT CORRELATION COEFFICIENT

(PMCC)

This measures the strength of correlation between two variables.
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Positive correlation
most points in 1st or 2nd Quadrants
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Negative correlation
most points in 2nd or 3rd Quadrants
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No correlation

points in all 4 Quadrants
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A more useful measurement will be one that is independent of the units and the size of the sample – we standardise the calculation.
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Hence


Example
Find the PMCC for the following data:

	x
	2
	2.5
	3
	3.5
	3.6
	5

	y
	10
	18
	20
	26
	32
	40


Tabulating gives:

[image: image10.emf]x y x-X y-Y (x-X)^2 (y-Y)^2 (x-X)(y-Y)

2 10 -1.2667 -14.3333 1.6044 205.4444 18.1556

2.5 18 -0.7667 -6.3333 0.5878 40.1111 4.8556

3 20 -0.2667 -4.3333 0.0711 18.7778 1.1556

3.5 26 0.2333 1.6667 0.0544 2.7778 0.3889

3.6 32 0.3333 7.6667 0.1111 58.7778 2.5556

5 40 1.7333 15.6667 3.0044 245.4444 27.1556

∑

19.6 146 0.0000 0.0000 5.4333 571.3333 54.2667

Sxx = 5.4333

Syy = 571.3333

Sxy = 54.2667


Hence

r
=
54.2667 / √(5.4333 × 571.3333)




=
0.97399…




=
0.97  to 2dp

However, this has involved lots of complicated decimals.

There is a better way!
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Similarly,
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Hence use:
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Returning to previous example:

[image: image13.emf]x y x^2 y^2 xy

2 10 4 100 20

2.5 18 6.25 324 45

3 20 9 400 60

3.5 26 12.25 676 91

3.6 32 12.96 1024 115.2

5 40 25 1600 200

∑

19.6 146 69.46 4124 531.2

5.43333

571.333

54.2667

Sxx = 69.46 

−

 19.6^2/6 = 

Syy = 4124 

−

 146^2/6 = 

Sxy = 531.2 

−

 (19.6 

×

 146)/6 =


Hence

r
=
54.2667 / √(5.4333 × 571.3333)




=
0.97399…




=
0.97  to 2dp

This is much simpler to use!  You do not have to tabulate your solutions provided you set out the relevant information.
	x
	2
	2.5
	3
	3.5
	3.6
	5

	y
	10
	18
	20
	26
	32
	40


 Σx = 19.6
   Σy = 146
    Σx2 = 69.46
 Σy2 = 4124   Σxy = 5312
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Ex 6B p 122
INTERPRETATION & LIMITATIONS OF THE PMCC

Read pp 124-125
For values of r between 0 and 1, the nearer r is to 1, the stronger the positive correlation.

For values of r between 0 and -1, the nearer r is to -1, the stronger the negative correlation.

r = 1 indicates perfect positive correlation.

r = -1 indicates perfect negative correlation.

r = 0 indicates no linear correlation but does not exclude any other sort of relationship.

Even if two variables are associated and have a linear correlation, it does not necessarily mean that a change in one of the variables causes a change in the other variable.

Read Examples 8-9 p 125
Ex 6C p 126

METHOD OF CODING
The numbers can be made even more manageable by coding.

Subtracting any constant from the x values only moves the axis.

Dividing the result by any constant only changes the scale.

The PMCC is de-scaled anyway by its definition and so is unaltered by either of these operations.

Example


[image: image15.emf]x y x^2 y^2 xy

10 254.5 100 64770.25 2545

15 252.6 225 63806.76 3789

20 248.9 400 61951.21 4978

25 250 625 62500 6250

30 246.6 900 60811.56 7398

35 237.5 1225 56406.25 8312.5

∑

135 1490.1 3475 370246 33272.5

Sxx 437.5

Syy 179.695

Sxy -254.75 r = -0.91


Now code using:

X = (x − 10)/5
and
Y = y − 237.5


[image: image16.emf]x y X Y X^2 Y^2 XY

10 254.5 0 17 0 289 0

15 252.6 1 15.1 1 228.01 15.1

20 248.9 2 11.4 4 129.96 22.8

25 250 3 12.5 9 156.25 37.5

30 246.6 4 9.1 16 82.81 36.4

35 237.5 5 0 25 0 0

∑

135 1490.1 15 65.1 55 886.03 111.8

Sxx 17.5

Syy 179.695

Sxy -50.95 r = -0.91


This gives the same answer as before but Sxx ≠ SXX  etc.
Ex 6D p 128

Mixed Ex 6E p 129 
� EMBED FXEquation_2_32  ���











� EMBED FXEquation_2_32  ���


� EMBED FXEquation_2_32  ���
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Sheet1

				x		y		x-X		y-Y		(x-X)^2		(y-Y)^2		(x-X)(y-Y)

				2		10		-1.2667		-14.3333		1.6044		205.4444		18.1556

				2.5		18		-0.7667		-6.3333		0.5878		40.1111		4.8556

				3		20		-0.2667		-4.3333		0.0711		18.7778		1.1556

				3.5		26		0.2333		1.6667		0.0544		2.7778		0.3889

				3.6		32		0.3333		7.6667		0.1111		58.7778		2.5556

				5		40		1.7333		15.6667		3.0044		245.4444		27.1556

		∑		19.6		146		-0.0000		0.0000		5.4333		571.3333		54.2667

				Sxx = 5.4333

				Syy = 571.3333

				Sxy = 54.2667
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Sheet1

				x		y		x^2		y^2		xy

				10		254.5		100		64770.25		2545

				15		252.6		225		63806.76		3789

				20		248.9		400		61951.21		4978

				25		250		625		62500		6250

				30		246.6		900		60811.56		7398

				35		237.5		1225		56406.25		8312.5

		∑		135		1490.1		3475		370246.03		33272.5

				Sxx		437.5

				Syy		179.6950000001

				Sxy		-254.75				r =		-0.91
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				x		y		X		Y		X^2		Y^2		XY

				10		254.5		0		17		0		289		0

				15		252.6		1		15.1		1		228.01		15.1

				20		248.9		2		11.4		4		129.96		22.8

				25		250		3		12.5		9		156.25		37.5

				30		246.6		4		9.1		16		82.81		36.4

				35		237.5		5		0		25		0		0

		∑		135		1490.1		15		65.1		55		886.03		111.8

				Sxx		17.5

				Syy		179.695
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				2.5		18		6.25		324		45

				3		20		9		400		60

				3.5		26		12.25		676		91

				3.6		32		12.96		1024		115.2

				5		40		25		1600		200

		∑		19.6		146		69.46		4124		531.2

				Sxx = 69.46 − 19.6^2/6 =								5.4333333333

				Syy = 4124 − 146^2/6 =								571.3333333333

				Sxy = 531.2 − (19.6 × 146)/6 =								54.2666666667






_1102948359.bin

