Statistics – Math 163
Test 2 – covers chapters 12 – 23 (excludes chapter 19)
It is always a good idea to look at the chapter summaries at the end of every chapter and to do the “Check your skills” problems.  Of course, it is also a good idea to do more exercises than you are assigned.

Remember you will be given no tables on the exam.  You expected to know how to use your calculator to answer questions about confidence intervals, probabilities, etc.   There also will be questions on vocabulary.  Some of you are not doing well with questions like this ion the quizzes.  You need to know vocabulary words.  When the text talks about a statistic versus a parameter, you need to know the difference.  I would suggest going through the text and writing down all the key vocabulary terms.  If it helps you, you should do flash cards or whatever.

Chapters 12 and 13: Probability

You will be given the following on the test: 

Some probability rules for events A and B:

1. If A and B are disjoint, 
2.  is the event that A does not occur?  
3. f A and B are independent,  and 
4. any two events A and B, 
5.  the conditional probability of B given A is 

Calculator:  

1. What is the probability of any outcome of a random phenomenon?
2. Understand and list the sample space of a random phenomenon.  
3. Know what an event is and a probability model.
4. Explain when you have a legitimate probability model.
5. Know the difference between a discrete and continuous probability model.
6. What is a uniform distribution?
7. Know Normal distributions and be able to calculate these probabilities using the calculator.
8. Be able to find the value and probability of a random variable.
9. Know your probability rules.
10. Know when two events are independent.
11. Know when two event are disjoint.
12. Be able to draw Venn diagrams and trees.  Remember tree are best used to illustrate conditional probabilities and Venn diagrams show intersections, unions and when events are or are not disjoint.  A Venn diagram does not show when events are independent and it is not a useful tool when looking at conditional probabilities.
13. Know conditional probabilities.


Chapter 14 – Binomial Distributions 

1. Understand what a binomial distribution is and what the letter  (number of observations) and  (the probability of success on any one observation) represent.  
2. Be able to list the four reasons that must be true for the distribution to be a binomial distribution (bottom of page 331 in text).  In other words, what is the binomial setting?
3. Be clear on what it means for observations to be independent.  When an observation is independent that means that what happened on the last observation has no effect on what happens the next time.
4. Be able to compute probabilities using you calculator.  Know the difference between a binomial pdf and a binomial cdf.  
5. You will not need to know or use the formula on page 331.
6. Know how to find the mean and standard deviation of a binomial distribution (page 334).  You will definitely need to know these formulas.  They will not be given on the exam.
7. Know when you can use a Normal distribution to approximate a binomial distribution (page 337).  You will need to compute this.
8. You need to know how to compute and explain a  score.  (This applies to the entire semester!).  

Chapter 15:  Sampling Distributions

1. Know the difference between a parameter and a statistic.
2. Know the difference between the population and sample mean (and the notation).
3. Know the Law of Large Numbers
4. Know the difference between a population distribution and a sampling distribution.
5. Know that the sampling distribution of  has a mean  and a standard deviation of  and why this is true.  In other words, why is the standard deviation smaller in a sampling distribution than in a population distribution?
6. Know the facts about a sampling distribution (on page 353 in text).
7. Know the central limit theorem

Chapter 16 – Confidence Intervals: The Basics

1. Statistical inference provided methods for drawing conclusions about a population from sample data.  This exam is all about statistical inference.
2. This chapter introduced the concept of confidence intervals.  When finding the confidence interval we are referring to the samples.  So a 95% confidence interval means that there is a 95% probability that the interval will contain the population mean in repeated samples that are collected in the same manner.  Therefore, it refers to a success rate for the method.
3. Know the simple conditions for inference about a mean (page 374).  The one (fairly unrealistic) assumption made in this chapter is that the population standard deviation is known () is known.  When the population standard deviation is known, you will be finding  intervals.
4. You can compute a confidence interval using the calculator (like done in class) or use the formula from the text (page 358) or use Normalcdf.  If using the formula or Normalcdf, you will need to find , the critical value.  This can be done on your calculator using InvNorm.  
5. Know the interpretation of a confidence interval.  

Chapter 17 – Tests of Significance: The Basics

1. This chapter introduces the concept of tests of significance or hypothesis testing.
2. For tests of significance, you need to be able to state the null and alternative hypotheses.  You need to use the correct notation.  For instance, saying  a number makes no sense.  It is the population mean that is equal to a number.  This is an important subtlety.  You are making conclusions about the population mean, not the sample mean.  The sample mean is either given in the problem or can be found if data is given.  
3. You need to decide if the alternative hypothesis is one or two sided.  You should be able to explain why you made that decision.
4. You should be able to compute the  test statistic using the formula,  and explain what this number tells you in a practical sense.
5. You should be able to compute the  value given a certain level of significance.  You can do this either using the test (statistics – test) or   You should know both of these.  I might ask you to use one or the other (or both).
6. You should be able to interpret what the  value tells you about the null and alternative hypotheses.


Chapter 18 – Thinking about Inference (Inference in Practice)

1. This chapter discusses the conditions for inference.  Is it really a SRS?  Is the distribution really Normal?
2. Know the formula about sample size for a desired margin of error (page 425).
3. Review the chapter summary on page 431 – 432.  It gives the highlights of the chapter.  This is a good idea for all the chapters.

Chapter 20 – Inference about a Population Mean

1.  This chapter is very similar to chapter 16 & 17.  The major difference is that instead of knowing the population standard deviation (which is unlikely in practice), the sample standard deviation is used.  When the sample standard deviation is used the result is called standard error ()
2. When the sample standard deviation () is used, we have a  distribution instead of a Normal distribution.  The tests are called  and and   If you do not have  on your calculator use   If you are required to use  use  and tell me you used this because you do not have 
3. You should be able to compute the one sample  statistic (page 457).
4. Understand degrees of freedom.  When using degrees of freedom use 
5. To compute the confidence interval use  or you can use the formula on page 459.  However, to use this formula you need to find  which uses  which is not on all calculators.  I suggest you use  .
6. The procedure for a one – sample  test is the same as a one – sample  test.  The only difference is that the two methods to find  and  are using the  or finding  using the formula and then using   You will be expected to know how to do both of these.
7. Review the difference between a  distribution and a Normal distribution (page 456 – 458).
8. Review using  procedures on page 470.
9. Know how to do a matched pairs  test.  Also be able to explain why you chose to use the matched pairs  test.


Chapter 21 – Comparing Two Means

1. Used when you are comparing two treatments or the characteristics of two populations.
2. You are comparing the population means of the two groups .
3. Again you are finding confidence intervals and doing tests of significance.  You can find these using the formulas in the book or (recommended) the calculator.  On the calculator you are finding  or 
4. For degrees of freedom use  for the smaller sample or let the calculator find it.  You DO NOT need to know the formula on page 500.
5. Know why you should always use unpooled when doing a  two – sample  test.


Chapter 22 – Inference about a Population Proportion

1. Know what the sample proportion  means and how to compute it.  Know the difference between the notation for the population proportion,  and the sample proportion, 
2. Again this chapter is similar to the previous chapters in that you are finding confidence intervals and doing tests of significance.  The major difference is now you are making inferences about the population proportion not the population mean.
3. You can do the computations using the formulas in the text or (recommended) the calculator.  The tests you are using are the  or the 
4. I will not put a plus four confidence interval on the test.
5. [bookmark: _GoBack]You do not need to know the sample size formula given on page 524.


Chapter 23 – Comparing Two Proportions

1. Used when we want to compare two populations or the responses of two treatments based on two independent samples.
2. You are comparing the population proportions of the two groups.
3. Again you are finding confidence intervals and doing tests of significance.  You can find these using the formulas in the book or (recommended) the calculator.  On the calculator you are finding  or   I do not recommend memorizing the formula to find the  statistic.  Use the calculator tests.
I will not put a plus four confidence interval for the difference 
