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7ot have a Normal distribution. It has a distribution that is new to us, called a
t distribution.

THE t DISTRIBUTIONS

Suppose that an SRS of size # is drawn from an N(u, o) population.
Then the one-sample ¢ statistic
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has the t distribution with n — 1 degrees of freedom.

A particular ¢ distribution is specified by giving the degrees of freedom. We
LOOK BACK use t(k) to stand for the ¢ distribution with k degrees of freedom. The degrees
degrees of freedom of freedom for this # statistic come from the sample standard deviation s in the
p.-41 denominator of t. We showed earlier that s has n—1 degrees of freedom. Thus,
there is a different ¢ distribution for each sample size. There are also other ¢
statistics with different degrees of freedom, some of which we will meet later

in this chapter.

The ¢ distributions were discovered in 1908 by William S. Gosset. Gosset
was a statistician employed by the Guinness brewing company, which prohib-
ited its employees from publishing their discoveries that were brewing related.

| In this case, the company let him publish under the pen name “Student” us-
ing an example that did not involve brewing. The ¢ distribution is often called
: “Student’s ¢” in his honor.

The density curves of the ¢(k) distributions are similar in shape to the stan-
' dard Normal curve. That is, they are symmetric about 0 and are bell shaped.
Figure 7.1 compares the density curves of the standard Normal distribution and
the ¢ distributions with 5 and 10 degrees of freedom. The similarity in shape
is apparent, as is the fact that the ¢ distributions have more probability in the
tails and less in the center. This greater spread is due to the extra variability
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FIGURE 7.1 Density curves for
the standard Normal, t(10), and
t(5) distributions. All are symmetric
with center 0. The t distributions
have more probability in the tails
than the standard Normal
distribution.
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