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The sample statistics, above, estimate the corresponding population statistics. They are point estimators.
To do an interval estimate (confidence interval) or a hypothesis test on a population statistic, it is
necessary to understand a related probability distribution.

If X is a random variable with a normal distribution of mean, «, and standard deviation, o, then
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also has a normal distribution; but now the mean is 0 and the standard deviation is 1.

It should also make sense that X — X has a mean of zero and is actually still normally distributed. So
722
O

is also normal, with mean, 0, and standard deviation, 1.

It turns out that the sum of the squares of n standard normal random variables has a chi-squared
distribution with n—1 degrees of freedom. So, y° = Z (X= ) has a chi-squared distribution with
n—1 degrees of freedom. But from the formula for s, above, you can see that
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5 ~— . This is how confidence intervals and hypothesis tests for o and o are
o o

justified.

For the binomial random variable X, a normal random variable with #=np and o =,/npgq will
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numerator and denominator by n), giving the familiar result.

approximate it. This means that: Z =

(where we divided the
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A t-distribution is obtained from the quotient of a standard normal random variable, Z, divided by the
square root of a * random variable which has been divided by it’s degrees of freedom. The result has a t-
z

distribution with the same degrees of freedom as the * random variable in the denominator: t =
X
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( 2)5 = y?. This gives us the familiar t test statistic: t=
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An F distribution is obtained from the quotient of two chi-squared random variables, each of which has

been divided by its degrees of freedom. Under the null hypothesis that o, = o,, this means that if
2

}(12 Sy
2 _ (0, 21)51 and ;(2—(n2 DS, then 1 1_

2 2
I=——r , = : > 0; :3—12 will have an F distribution with
Oy 0, X2 S; S
n,-1 o7
d.f.N.=n, -1 and d.f.D.=n, —1; (degrees of freedom in the numerator and denominator, respectively).
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