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data sets, the computational formula will always produce the same solution 
as the definitional formula, give or take rounding error. The computational 
formula is actually a quicker way to calculate variance with large data sets. 
Example 4.4 demonstrates the equivalence of the two forms of the variance 
formula.

Example 4.4

A social psychologist studying emotion presented 20 participants (n = 20) with five pictures 
showing personal loss or tragedy and recorded the amount of time (in seconds) each 
participant spent looking at these pictures. Using the hypothetical data for this study given 
in Table 4.5, we will calculate the SS (or the numerator for variance) using both formulas.

FYI
The computational formula for 

variance is a quicker way to 

compute variance by hand. To see 

a proof of how the computational 

formula is mathematically 

equivalent to the definitional 

formula, see the Student Study Site.   46 35 28 44

  33 40 14 43

  45 39 88 51

110 55 74 92

  30 52 54 23

TABLE 4.5
 � A List of the Amount of Time (in seconds) Each Participant  

(n = 20) Spent Looking at Pictures Showing Personal Loss 
or Tragedy

Calculate SS using the definitional formula. To compute the SS, (1) identify each 
score, (2) compute the population mean, (3) compute the squared deviation of each 
score from the mean, and (4) sum the squared deviations. These calculations are shown 
in Table 4.6. For this example, SS = 11,199.20.

TABLE 4.6
 � Calculations Required for Computing the Sum of Squares 

(SS) Using the Definitional Formula in Example 4.4

x M x − M (x − M) 2

  14 49.80 −35.80 1,281.64

  23 49.80 −26.80    718.24

  28 49.80 −21.80    475.24

  30 49.80 −19.80    392.04

  33 49.80 −16.80    282.24

  35 49.80 −14.80    219.04

  39 49.80 −10.80       116.64

  40 49.80   −9.80        96.04

  43 49.80   −6.80  46.24


