Introduction to Statistics Tutorial:
Inference for Small Samples
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Student’s t Distribution

Comparing the Student’s t and Standard
Normal Distributions

Understanding the Student’s t distribution

Small sample inference concerning a
population mean
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Student’s t Distribution
(Properties)

The Student t distribution has the same general bell shape as
the normal distribution; its wider shape reflects the greater
variability that is expected with small samples.

The Student t distribution is different for different sample sizes
(based on the degrees of freedom)

The Student t distribution has a mean of t = O (similar to.the
standard normal distribution with a mean of z =0).

The standard deviation of the 'Student t distribution varies with
the sample size and is greater than 1 (unlike the standard
normal distribution, which hasa o =1).

As the sample size n gets larger, the Student t distribution get
closer to the normal distribution. For values of n > 30, the
differences are so small that we can use the critical z values
Instead of the t distribution.
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Student’s t (n=6) vs. Standard Normal
Distributions
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Understanding Student’s t
distribution

Because of the thicker tails of the Student’s t
distribution, larger test statistics are
needed to show significance.

The larger Student 1 critical value shows that
with a'small sample, the sample evidence
must be more extreme before we consider

the difference Is significant.
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Student’s t Distribution

Assumptions for using the Student’s t Distribution for
testing claims about population means:

1. The sample is a simple random sample.

2. The sample is small (n < 30).

3. . The value of the population standard deviation c IS
unknown.

4. The sample values come from a population with a
distribution that is approximately normal.
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Test Statistic
for a Student’s t distribution

Use the Student’s t Distribution (not the Normal Table)
Tables to find the critical values.

Need: Degrees of freedom (df) =n -1
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Small sample inference concerning
a population mean

Example: Given a data set of 11 healthy 5 year old
children’s weights where the mean was 43.5
pounds and s = 2.4 pounds, at the 0.05
significance level, test the claim that the mean
weight of 5 year old children is equal to the
average of 41.8 pounds listed in the medical
books.

ldentify the hypotheses and find the t test statistic:

Hp: pn=41.8vs. H: p=41.8

n=11(df =11-1=10) a=0.05
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Small-Sample Test of Hypothesis
about a Population Mean

- If the test statistic
If the test statistic falls in this region,

falls in this region, we fail to reject H,
we reject H,

Two tailed test — split the area between the two tails
a=0.05
a/2=0.025

Use the t distribution table to find the critical values
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Small sample inference concerning
a population mean

Tail Probabilities
One Tail 0.10 . 0! Y ! . . 5 001 0.0005
Two Tails . . . 0! .02 . . 0.001
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Small-Sample Test of Hypothesis
about a Population Mean

- If the test statistic
If the test statistic falls in this region,

falls in this region, we fail to reject H,
we reject H,

-2.228 =0 2.228
Critical
Values Test
Statistic
§§ =2.36
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Small-Sample Test of Hypothesis
about a Population Mean

Since we rejected the null hypothesis, we
conclude that there is sufficient evidence
to warrant rejection of the claim that the
mean weight of 5 year olds Is equal to
41.8 pounds.
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Small-Sample Test of Hypothesis

Other small-sample inference using
Student’s t Distribution for hypothesis
testing include:

 The difference between two means
» A paired-difference of means
* Inferences about variance
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