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Introduction

A statistical hypothesis is a hypothesis that is testable on the basis
of observed data modeled as the realized values taken by a
collection of random variables.[1] A set of data is modelled as
being realized values of a collection of random variables having a
joint probability distribution in some set of possible joint
distributions. The hypothesis being tested is exactly that set of
possible probability distributions. A statistical hypothesis test is a
method of statistical inference. An alternative hypothesis is
proposed for the probability distribution of the data, either
explicitly or only informally. The comparison of the two models is
deemed statistically significant if, according to a threshold
probability—the significance level—the data would be unlikely to
occur if the null hypothesis were true. A hypothesis test specifies
which outcomes of a study may lead to a rejection of the null
hypothesis at a pre-specified level of significance, while using a
pre-chosen measure of deviation from that hypothesis (the test
statistic, or goodness-of-fit measure). The pre-chosen level of
significance is the maximal allowed "false positive rate". One
wants to control the risk of incorrectly rejecting a true null
hypothesis. The process of distinguishing between the null
hypothesis and the alternative hypothesis is aided by considering
two conceptual types of errors. The first type of error occurs
when the null hypothesis is wrongly rejected. The second type of
error occurs when the null hypothesis is wrongly not rejected.
(The two types are known as type 1 and type 2 errors.)

Hypothesis tests based on statistical significance are another way
of expressing confidence intervals (more precisely, confidence
sets). In other words, every hypothesis test based on significance
can be obtained via a confidence interval, and every confidence
interval can be obtained via a hypothesis test based on
significance.

Significance-based hypothesis testing is the most common
framework for statistical hypothesis testing. An alternative
framework for statistical hypothesis testing is to specify a set of
statistical models, one for each candidate hypothesis, and then
use model selection techniques to choose the most appropriate
model.[3] The most common selection techniques are based on
either Akaike information criterion (=AIC) or Bayesian
information criterion (=BIC). However, this is not really an
"alternative framework", though one can call it a more complex
framework. It is a situation in which one likes to distinguish
between many possible hypotheses, not just two. Alternatively,
one can see it as a hybrid between testing and estimation,
where one of the parameters is discrete, and specifies which of
a hierarchy of more and more complex models is correct.

Null hypothesis significance testing is the name for a version of
hypothesis testing with no explicit mention of possible
alternatives, and not much consideration of error rates. It was
championed by Ronald Fisher.

A Common Alternative Formulation of this Process Goes as
Follows

1. Compute from the observations the observed value tobs of
the test statistic T.

2. Calculate the p-value. This is the probability, under the null
hypothesis, of sampling a test statistic at least as extreme as
that which was observed (the maximal probability of that
event, if the hypothesis is composite).

3. Reject the null hypothesis, in favor of the alternative
hypothesis, if and only if the p-value is less than (or equal to)
the significance level (the selected probability) threshold ( ).
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