

Product Moment Correlation Coefficient (PMCC):

The product moment correlation coefficient is given by the formula:
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where:
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Example: Examination Question (Edexcel June 2002)

An ice cream seller believes that there is a relationship between the temperature on a summer day and the number of ice creams sold. Over a period of 10 days he records the temperature at 1p.m., t (C, and the number of ice creams sold, c, in the next hour.  The data he collects is summarised in the table below. 

	t
	c

	13
	24

	22
	55

	17
	35

	20
	45

	10
	20

	15
	30

	19
	39

	12
	19

	18
	36

	23
	54


[Use (t2 = 3 025, (c2 = 14 245, (ct = 6 526.] 

Calculate the value of the product moment correlation coefficient between t and c. 


Σt  = 





Σc = 


Sct = 


Stt = 


Scc = 

So
 r = 

Effect of scaling on the correlation coefficient
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Example:  
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The scatter graph shows negative correlation.

Suppose we define new variables:
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u = x + 2

v = y/5 – 50 

The correlation between x and y is exactly the same as between u and v – the pattern of the points has not changed by the linear scaling.

Consider two variables x and y.

If new variables u and v are defined as:


u = ax + b


v = cx + d


a, b, c, d are constants

then the correlation between x and y is the same as the correlation between u and v.

Examination question (Edexcel Jan 2002)

A number of people were asked to guess the calorific content of 10 foods. The mean s of the guesses for each food and the true calorific content t are given in the table below. 

	Food
	t
	s

	Packet of biscuits
	170
	420

	1 potato
	90
	160

	1 apple
	80
	110

	Crisp breads
	10
	70

	Chocolate bar
	260
	360

	1 slice white bread
	75
	135

	1 slice brown bread
	60
	115

	Portion of beef curry
	270
	350

	Portion of rice pudding
	165
	390

	Half a pint of milk
	160
	200



[You may assume that (t = 1340, (s = 2310,  (ts = 396 775,  (t2 = 246 050,   (s2 = 694 650.]


(a) Draw a scatter diagram, indicating clearly which is the explanatory (independent) and which is the response (dependent) variable.

(3)

(b) Calculate, to 3 significant figures, the product moment correlation coefficient for the above data. 

(7)


(c) State, with a reason, whether or not the value of the product moment correlation coefficient changes if all the guesses are 50 calories higher than the values in the table.

(2)
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