Hypothesis Testing for Binomial Distribution (S1)


State Null (H0) and Alternative (H1) Hypotheses in the form





H0 : p = value





       H1 : p < value 


  Or H1 : p > value


for a one tailed test





  Or H1 : p ≠ value


for a two tailed test





Tips


p is a probability…it must be between 0 and 1.


The Null Hypothesis must have an equals sign in it.


The form of the Alternative Hypothesis will depend on the question : > if we are testing whether the proportion has increased, < for a decrease and ≠ if we are just looking for a change with no particular direction.





Tips


This is often given in the question but if not the standard default is to use a 5% test.





State the significance level


If we find that a calculation based on assuming the Null Hypothesis to be true gives a probability for our test statistic (the evidence we have to weigh),or a more extreme event, of less than this level then we will reject the Null Hypothesis.











Tips


p is the value you stated in H0


Look at the piece of evidence given in the question; n is the number of things it is “out of”.





Assuming H0 to be true state the distibution of X





X~B(n,p)





Putting in the values of n and p.








Tips


The calculation will always have an inequality in it e.g P(X ≤ 2).


You may be able to use the cumulative binomial tables.





Method A Using this distribution do a direct calculation of the probability of getting the test statistic or a more extreme one.


If this probability is less the the significance level then we reject the null hypothesis, otherwise we accept it.





The problem will include a piece of evidence based on a Binomial type situation ( X~B(n,p) ) that will be used to test an hypothesis about p, the proportion of events that have a certain property.


X is the number of times out of n trials that the event occurs.


p is the chance of the event happening in any one trial.


Before you start try to identify this evidence and what X and n are.





Tips


Assuming a 5% test:


If H0 had a “<” in it the critical region will be a 5% lower tail X ≤ a (find the first prob in the column that exceeds 0.05, a is the X value before it); 


If it had a “>” it will be a 5% upper tail X ≥ a (find the first prob in the column that exceeds 0.95, a is the X value after it);


and if it had a “≠” it will have a 2½% lower tail and a 2½% upper tail,


 X ≤ a or X ≥ a.





Method B Using the cumulative binomial tables or otherwise and with the values of n and p as in the distribution above find the critical region for the test.


This is the set of values of X for which you would reject H0, so if the test statistic (evidence) falls into this region The Null Hypothesis is rejected.











Tips


Look at the wording that was used in the original question and adapt it to form your conclusion.








State a final conclusion in terms of the original problem. 


Do not make definite statements such as “this proves that…”


But use a wording such as “ the evidence suggests that there has been an increase/decrease/change in …” or “ the evidence is not strong enough to conclude that ….”








