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Texas, where the musicians the Jonas Brothers live.11 The article was based on estimates made 
by the Census Bureau in its American Community Survey. The original census data reported 
that the mean household income for the town was $446,317. This estimate was accompanied 
by a margin of error of ±$179,565. When we read “margin of error,” we should translate it to 
say that if we sandwich the mean in a range that extends a distance of the margin of error on 
each side, we are 95 percent confident that the actual mean falls in that range. If we assume 
that income in Westlake is normally distributed, then we can concluded that the actual mean 
is within $179,565 of the estimated $446,317. This confidence interval is pictured in Figure 
6.3. It shows a normal curve around the estimate that is shaded on each side of the estimate 
a distance of that margin of error. If we are 95 percent confident that the real mean is in that 
range, then there must be a 5 percent chance that the real mean is in the tails past those two 
points. Because the two tails total a probability of 0.05, and they are symmetrical, each tail 
must contain half that much. So there must be a probability of 0.025 that it is less than 
$266,752. Conversely, there must be a probability of 0.025 that it is greater than $625,882.

x— = −$179,565 x— = $446,317 x— +$179,565

Figure 6.3 Estimated Income of Westlake, Texas

The Census Bureau was kind enough to give us the margin of error for its estimate of the 
income in Westlake, but that isn’t always the case. As long as we are given the mean and 
either the standard error or the standard deviation and sample size, we can calculate the 
margin of error around our estimate of the mean. To calculate the margin of error, we take 
the equation for the t-score and make some algebraic adjustments to it. We know that we 
want to get both a positive and a negative t-score so that we can get the range on each side 
of the mean. So we begin with the equation for the t-score and adjust it to get the popula-
tion mean (μ) on one side of the equation:

±t = ( X  − μ)/s.e.

±t(s.e.) = (s.e.)( X  − μ)/s.e.


