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M1.7 – Use a scatter diagram to identify a correlation between two variables
Tutorials
Learners may be tested on their ability to:
Interpret a scatter diagram, e.g. the effect of lifestyle factors on health.
[bookmark: _GoBack]Scatter diagrams
Correlation is a very useful statistical technique that looks at relationships between two variables. For example, taller people tend to have larger shoe sizes than shorter people, therefore we can say that height is correlated with shoe size. 
This relationship isn’t perfect, two people of the same height can have different shoe sizes, and a shorter person could have a larger shoe size than someone who is taller than them. The correlation coefficient tells us how close that relationship is to being perfect (see M1.9 for details on how to calculate and interpret this), but we can plot a range of people’s height measurements and shoe sizes on graphs called ‘scatter diagrams’ or ‘scatterplots’ to easily visualise this relationship.
	
	UK Shoe size
	Height (inches)

	1
	4
	57

	2
	4
	62

	3
	6
	60

	4
	7
	68

	5
	8
	71

	6
	9
	73

	7
	11
	72

	8
	11
	74

	9
	12
	70

	10
	12
	79

	11
	5
	58

	12
	5
	54

	13
	8
	68

	14
	8
	69

	15
	9
	71

	16
	9
	68

	17
	7
	65

	18
	7
	64
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In this example we can see that our graph shows a strong positive linear correlation. A strong correlation is one where we can draw a trend line through the data points, and they are all very close to the line. Although it is a strong correlation, you can see that few of the data points sit perfectly on the trend line, instead there are just as many above and below it. A data point that sits below the trendline describes an individual who is shorter than their shoe size would predict, while a data point above the line describes someone who is taller than their shoe size predicts. The closer the data points cluster to the line, the more accurately the trend line describes individuals in the dataset.
 
Perfect positive correlation         Weak positive correlation                     No correlation
Our example shows positive correlation because as height increases so does shoe size.
Negative correlation would imply the opposite: as height increased, shoe size decreased





An example of negative correlation

Our example is linear because the relationship does not change (we do not reach a certain point where very tall people start to have smaller feet). 

Example of quadratic relationship
It is important to remember that correlation does NOT imply causation. While it might seem intuitive to say that being taller causes feet to generally be bigger, we cannot conclude this simply from the evidence of correlation. It would be just as consistent with the observed correlation to suggest that the larger feet cause the greater height or that there is a third variable (such as genetics or diet) that affects both height and shoe size in the same way. 
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