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Variance of Sum or Difference of Measurements

Mean has the property that mean (x + y) = mean (x) + mean (y). But variance or SD does not have this feature. SD of sum or difference of the values is not the sum or difference of SDs, except in a specific situation when x and y are independent.

Example: Pulse pressure as difference and its variance
Pulse pressure is the difference between systolic pressure (SysBP) and diastolic pressure. A value around 45 mmHg is considered normal. A genuine low value such as less than 25 (DiasBP) mmHg may occur in shock or aortic stenosis. A high value such as more than 60 mmHg may indicate stiffness of major arteries or a leak in the aortic valve. Thus the pulse pressure itself is important medical parameter irrespective of actual values of systolic and diastolic level.

TABLE 7.10: Illustration of relation of variance(x ​– y) with variance(x) and variance(y) 

	
	SysBP
	DiasBP
	Pulse Pressure

	
	 x
	y
	x – y

	
	116
	72
	44

	
	124
	82
	42

	
	145
	89
	56

	
	139
	87
	52

	
	140
	93
	47

	
	118
	77
	41

	
	136
	85
	51

	
	127
	79
	48

	
	129
	84
	45

	
	110
	67
	43

	
	115
	79
	36

	
	128
	83
	45

	Mean

Variance
	127.25

124.20
	81.42

52.08
	45.83

29.24

	Covariance(x, y)
	73.52
	


Suppose 12 persons have systolic and diastolic levels as shown in Table 7.10. Pulse pressure is also shown. Their mean and SDs are also shown. Note that mean(x ​– y) = mean(x) – mean(y) but variance(x ​– y) ( variance(x) – variance(y). For two related variables, 

variance(x ​– y) = variance(x) + variance(y) – 2*covariance(x, y). 

In this case, covariance(x, y) = 73.52—thus variance of pulse pressure = 127.25 + 81.42 – 2(73.52 = 29.24. This is the same as obtained in Table 7.10 by directly computing the variance of differences.

For variance of sum (x + y), minus sign before covariance becomes plus sign. For independent x and y, covariance = 0.
