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Table 8.2  Table segment for the t-distribution

Degrees of 
freedom

Area in upper tail

.20 .10 .05 .025 .01 .005

.

.

.

23 .858 1.319 1.708 2.069 2.500 2.807

24 .857 1.318 1.711 2.064 2.492 2.797

.

.

So, the conclusion is that Laura is a great lecturer and will not get into trouble with John the Ruthless. As 

for me, well, that’s another story…

Two-Tailed Tests

A more typical business situation can be used to illustrate how to conduct a two-tailed test regarding 

the population mean when σ is unknown. A sales manager for a company which sells high-tech compo-

nents to hundreds of electronics manufacturers has a new product on its product list this year. The sales 

manager needs to know at what level to set the sales target for the upcoming quarter, to motivate her 

salespeople to sell this new product. Yet she has no way of knowing what the demand for this product 

should be. If she sets the target too high, the salespeople might be demotivated by the impossible task. 

Yet if the target is too low, the company will have to pay out too many bonuses to the salespeople. Her 

hunch is that the typical customer will order around 50 of these per quarter, but she is far from certain. 

Thus, the sales manager decides to do a quick survey of a sample of potential customers to gather more 

insight. She calls 30 purchasing managers from her customer list, discusses the new product with them, 

and then asks how many they think they might order in a typical quarter. From here, it is a relatively 

simple two-tailed hypothesis test as follows:

H0: µ = 50

H1: µ ≠ 50

Remember, µ is the population mean quarterly order per customer. If the sales manager cannot reject H0 

then she will set the quarterly target based on her original hunch. However, if H0 can be rejected, she can 

rethink her sales target based on the new information.

The sample of 30 customers provides a sample mean x  of 53.8 and a sample standard deviation s = 18.4. 

Remember, because we have no information on the population parameters, we must estimate them using 

sample statistics. Also, recall that you should be confident that the population distribution is pretty much 

normal before using the t-test. In this case, a histogram of the sample data shows nothing out of the ordinary 

(e.g. skewness, outliers and so forth), so we can therefore move on with a t-test, with n − 1 = 29 degrees of 

freedom. We can compute t as follows:
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We can then take this value to the trusty old t tables, remembering that because we have a two-tailed test, 

the appropriate p-value is two times the area under the curve of the t-distribution to the right of t = 1.13.  
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