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Lecture 16

The Language of Hypothesis

Testing

A hypothesis is a statement or claim about a
characteristic of one or more populations. Usually,
it is a statement about a population parameter.

Remark

A hypothesis must include population
parameters, not their estimates, or sample
parameters!! For example, a hypothesis about a
normal distribution can be µ = 0, but not x̄ = 0.

Steps in Hypothesis Testing

1. A claim is made.

2. Sample data are collected in order to test the
claim.
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3. The data are analyzed to support or refute
the claim.
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The Null Hypothesis (H0)

It is a statement to be tested, but that is assumed
to be true by default (that is, true unless evidence
shows otherwise). Usually, it states something like
“A does not affect B,” or “there is no difference
between the populations,” etc.

The Alternative Hypothesis (H1)

It is a statement to be tested, which contradicts
H0. Usually it states something like “A does
affect B,” or “the populations differ,” etc.

Many times, a scientist would like to claim that
there is an effect. For example, that medicine A
helps cure disease B. Then she must collect data
and analyze it. The result might be that she can
reject H0 (good! the medicine works!) or that she
cannot reject it (bad. . . it makes no difference).
There are many other possibilities.
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Three Ways to set up the hypotheses

Equal vs. not equal (Two-Tailed Test)

H0 : Parameter equals some value v0

H1 : Parameter is not equal to value v0

Equal vs. Smaller (Left-Tailed Test)

H0 : Parameter equals some value v0

H1 : Parameter is smaller than value v0

Equal vs. Larger (Right-Tailed Test)

H0 : Parameter equals some value v0

H1 : Parameter is larger than value v0
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Test statistics

Principals that apply to most significance test:

The test is based on a statistic that estimates the
parameter that appears in the hypothesis.
Usually this is the same estimate we would use in
confidence intervals. When H0 is true, we expect
the estimate to take a value near the parameter
value specified by H0.

Values for the estimate far from the parameter
value specified by H0 give evidence against H0

The alternative hypothesis determines which
directions count against H0.

To asses how far the estimate is from the
parameter we need to standardize the estimate

test =
estimate - hypothesized value

standard deviation of the estimate
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P-values

If all test statistics were Normal we could base
our conclusions on the value of the z test statistic.
For example, the Supreme Court of USA has said
that two or three standard deviations is its
criterion for rejecting H0 and this is the criterion
used in most applications involving law.Because
not all tests are normal, we translate everything
in the common language of probability.

A test of significance finds the probability of
getting an outcome as extreme or more extreme
than the actually observed outcome assuming H0

is true. This probability is called P-value.
Extreme means far from what we would expect if
H0 were true. The direction (or directions) that
count as “far from what we expect” are
determined by Ha and H0.
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Statistical significance

We can compare the P-value we calculate to a
fixed value that we regard as decisive. This
amounts to announcing in advance how much
evidence against H0 we will require to reject H0.
This decisive value is called significance level
and it is commonly denoted by α.

Remark: Significant in statistics does not mean
important.In statistics the term is used to
indicate only that the evidence against the null
hypothesis reached the standard set by α.

Remark: The P-value is much more informative
than the statement of significance because we can
the asses significance at any level we choose. For
example, a result with P = 0.03 is significant at
level α = 0.05 but it is not significant at the level
α = 0.01.
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Four steps to perform a test of

significance:

1) State the null and alternative hypothesis. The
test is designed to asses the strength of the
evidence against H0. Ha is the statement that we
will accept if we reject H0.
2) Calculate the value of the test statistic on
which the test will be based.
3) Find the P-value for the observed data.
4) State a conclusion. If the P-value is less than
or equal to α you conclude that the alternative
hypothesis is true. if it is grater than α you
conclude that the data do not provide enough
evidence to reject the null hypothesis.
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