Hypothesis Testing

hypothesis:  a statement of the expected relationship or associations between two or more variables, or of a characteristic of a population
A researcher projecting the results of a carefully designed experiment is making a statistical inference.  The purpose of the inferential statistical test is to calculate the probability that the null hypothesis is true.  If the probability that the null hypothesis is true is found to be low enough, the null hypothesis can be rejected in favor of the alternative hypothesis.  A decision model is generally followed, which usually has the following elements:

1. the hull hypothesis  Ho   If true, the sample resembles the relationship or pattern of a population.  These hypotheses are often statements about population parameters such as the population mean, standard deviation, success rate, etc… 

Ho: μ = 500

Ho: p = 0.2

Ho can also be that “something is not changing”, or that “a subgroup is not different from a larger population”, or that “there is no association or relationship between two variables”.
2. the alternative hypothesis  H1  If true, the sample does not reflect the relationship or pattern of the larger population from which it came.  It is different.  H1 is generally what the researcher believes is true (that there is some difference or change)
H1:  μ ≠ 500

H1:   p ≠ 0.2     or Ho:   p ≥ 0.2     

3. the level of significance α (“alpha”) that is to be used in making the statistical test


-confidence limits (critical values)


the degree of certainty that a hypothesis is true


(example: “the test statistic suggests that there is 
less than a .05 probability that Ho is true”)

4. the decision rule
-reject Ho if the observed value of the test statistic is different than the critical value of the statistic.  Sometimes decision rule procedure is omitted, with the researcher just reporting the level of significance.

Type I error: probability that Ho will incorrectly rejected, a.k.a. level of significance
Type II error: probability that Ho is incorrectly accepted,  having a probability represented by β (“beta”)
The power of a test is 100% - β
