Statistics Take Home Test (Probability and Hypothesis Testing)
1.  What is the difference between probability and odds- give me an example of each and explain

2. What is the difference between empirical/experimental probability and theoretical probability

3. Explain the Law of Large Numbers and its relationship to theoretical and empirical probability

4. On an octagonal die (one dice with 8 numbers) what is the probability of rolling an even number or a number greater than 5?

5. On that same die, what is the probability of rolling a number that is not 4 or more?

6. Suppose you have a box of 6 crayons (2 reds, 3 blues, and 1 green), what would be the probability of picking a blue crayon and drawing an ace from a standard deck of cards (there are 4 aces/ 52 cards)?

7. How does with replacement or without replacement affect the probability- give me an example

8. What is the difference between permutation and combination- give me an example of each

9. How many different ways can I arrange 4 numbers from a set of 10? (order does not matter) 

10. There are 12 dogs entered in a show.  How many different ways can 1st, 2nd, and 3rd place be awarded?

11. Which 2 rules must a probability model satisfy?

12. What are the criteria for a binomial probability distribution?

13. Tell me why the following is an example of a binomial experiment:
 One hundred randomly selected U.S. parents with at least one child under the age of 18 are surveyed and asked if they have ever spanked their child.  The number of parents who have spanked their child is recorded.
14.  Explain the Central Limit Theorem and the importance of it to a normal probability distribution
Hypothesis Testing.  Show all work.  This will be on your final exam
What are the only 2 decisions you can make when it comes to hypothesis testing?

What are the 4 outcomes of hypothesis testing?  
Explain the difference between a Type I error and a Type II error.

 The manufacturer of a certain type of ATM machine reports that the mean ATM withdrawal is $60.  The 
manager of a convenience store claims that the mean withdrawal from his machine is greater than $60.  He 

obtains a simple random sample of 35 withdrawals over the past year and finds the sample mean to be $72.  

Assume that the population standard deviation is $13. Test the manager’s claim at the  = 0.05 level of significance.   
· State and label H0 and H1.  (hypothesis and null hypothesis)
· Find the rejection area

· Find the z score

· Based on your findings, do we reject or fail to reject the null hypothesis  (explain)
Construct a 98% confidence interval for the mean ATM of the above problem. (use z-chart for confidence interval).  Would you reject or fail to reject null hypothesis at this level? Why/why not.

(The confidence level decision does not necessarily have to align with the z-score decision)

 In 2002, the mean age of an inmate on death row was 40.7 years, according to data obtained from the 
U.S. Dept. of Justice.  A sociologist wondered whether the mean age of a death-row inmate is less than that now. 

 She randomly selected 32 death-row inmates and found that their mean age was 38.1, and the 

standard deviation of the sample was 9.6.  Is this enough evidence to suggest that the mean age of a  

death-row inmate has decreased since 2002 at the  = 0.05 level of significance?

· State and label H0 and H1.  (hypothesis and null hypothesis)

· Find the rejection area

· Find the t score

· Based on your findings, do we reject or fail to reject the null hypothesis  (explain)

Construct a 95% confidence interval for the mean age of the above problem. (use t-chart for confidence interval).  Would you reject or fail to reject null hypothesis at this level? Why/why not.
(The confidence level decision does not necessarily have to align with the t-score decision)

