
Lectures 6:  null hypethesis tests II.



• Computing a p-value requires a null hypothesis, a test statistic (together with deciding 
whether the researcher is performing a one-tailed test or a two-tailed test), and data. 
Even though computing the test statistic on given data may be easy, computing the 
sampling distribution under the null hypothesis, and then computing its cumulative 
distribution function (CDF) is often a difficult computation. Today, this computation is 
done using statistical software and computational power.

Null hypothesis testing:

• When the null hypothesis is true, the probability distribution of the p-value is uniform on 
the interval [0,1]. By contrast, if the alternative hypothesis is true, the distribution is 
dependent on sample size and the true value of the parameter being studied.

   The distribution of p-values for a group of studies is called a p-curve. The curve is 
   affected by four factors: the probability that a study is examining a true hypothesis  
   rather than a false hypothesis, the power of the studies investigating true hypotheses, 
   the Type 1 error rates, and publication bias. A p-curve can be used to assess the 
   reliability of scientific literature, such as by detecting publication bias or p-hacking.
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Null hypothesis testing (Bayesian):

9 heads or more

2-sided tail test of 9 or more identical

regardless of the order in the outcome



Null hypothesis testing (Bayesian):



Null hypothesis testing (Bayesian):

flat prior
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