Final Exam Review & Guidelines
You will be provided with a formula sheet.  This sheet is included on the last page of this study guide and is also posted separately on my webpage.
1. The exam is on Tuesday, December 13 from 10:30 – 12:30 in our regular room in PAS.
2. All the chapters from each of the two exams and chapter 25 (Chi – squared test). 

3. There will be more questions that you have an open response (showing work) but there will be a (possible) matching section, a T/F section, and a multiple choice section.   As always, vocabulary is fair game.
4. The final exam is worth 200 points of your final grade.

5. Office hours: Monday, December 12 from 12 - 3.  Office hours are held in my office:  ENR2 N211
6. Formally, chapter 6 will not be a focus on the exam however; the later chapters, which use the content of chapter 6, will be on the exam. 

I will now divide our material up into 6 sections.
These sections start with the most recent material. Here I will give you some pointers/advice and ask questions for you to think about and suggested exercises. 

SECTION 1 - Inference - Chapters 16-18, 20-23, 25
Exercises to check out, of course you can always do more!

Chapter 16: Chapter Summary, Check your skills and 16.22, 16.24, 16.26  
Chapter 17: Chapter Summary, Check your skills and 17.31, 17.33, 17.37
Chapter 18: Chapter Summary, Check your skills and 18.29, 18.33, 18.36, 18.39
Chapter 20: Chapter Summary, Check your skills and 20.27, 20.32, 20.41, 20.42
Chapter 21: Chapter Summary, Check your skills and 21.17, 21.27, 21.29
Chapter 22: Chapter Summary, Check your skills and 22.27, 22.30, 22.43, 22.44
Chapter 23: Chapter Summary, Check your skills and 23.17, 23.19, 23.25
Chapter 25: Chapter Summary, Check your skills and pick a few odd problems from the exercises. 

· The main point - We do not know “something” about a population! That something could be a mean or a proportion.  We are going to use Sampling (SRS) and tests using those samples to “infer” about the unknown. 

Main definition 

Statistical inference provides methods for drawing conclusions about a population from sample data.  I think I have put this definition on all three exams!!
General Questions you would ask yourself as you are reading, studying, etc. 

· What is the main difference between Chapters 14/15 and 17? What are you looking for to decipher if you use a z test statistic or a t test statistic? 

· What else does chapter 14/15 “assume” that is unrealistic? 

· What formulas/tools come from Chapter 14 and 15? What do the letters and structure mean in terms of the problems you do? That is what is z*? How do you find it? What is x bar? How do you find it? What is n?  You can use invNorm(p, 0, 1) to find the value of z.  It is useful  to know that for a 95% confidence interval z = 1.96
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· You should know 
· You should also know the previous formula when you are using a t test.

· What IS a null hypothesis? Is it in terms of the sample? The population? What symbols do you use to write the null and alternative? Say out loud what you think the null means. What the alternative means. Use an example to help! Quiz a friend. 

· What IS a test statistic? What IS a p value? How do you use them? What does it meant to be statistically significant? What value do you use to determine this? WHY? Quiz a friend! 

· STUDY TIP: Pick an example from the book, read it to yourself or a study friend and ask them....try to have the person say everything out loud, not necessarily writing down everything. You can practice examples once you have the concepts! 

· The following are questions you can ask yourself as you go through an example/problem, depending on the content....

a. What do we want to know? How do you know you are correct? (remember inference is about using sample to make inferences about populations).  Are you inferring about the population mean or the population proportion?  Use the correct notation.
b. What is the null and alternative hypothesis? Note: Ho > 0 makes no sense! Why?  This is a common error made by some of you on Test 3.   I will deduct points on the final for this error.
c. What calculations do you need to do for this problem? What calculator functions can you use?   Remember to write down what you entered on your calculator.  Without this information, I cannot give any partial credit
d. What is your CONCLUSION? You MUST have a conclusion! Even with a confidence interval. Do not just write reject or accept null hypothesis.
e. What do “confidence intervals” mean in general? Make sure you read through examples of CI and how to summarize them. 
f. There will definitely be a question on chi squared test.  Look at the example on the class notes for chapter 23 – the exam question will be similar.
Give an example for each type of test. How do you differentiate between them?  You need to be clear on the notations.  Know the difference between mu (for population mean) and p (for population proportion)
A.     One sample z -test for mean

B.     Two sample z -test for means

C.     One sample t- test for means

D.    Two sample -t -test for means

E.     One sample z -test for proportions

F.     Two sample z- test for proportions

G.    Chi square test
H.    Normal cdf
I.      tcdf

J.     Chi square cdf
Section 2:  Probability - Chapters 12, 13, 14
Chapter 12:  Chapter Summary, Check your skills and 12.33, 12.34, 12.39, 12.40
Chapter 13:  Chapter Summary, Check your skills and you pick
Chapter 14:  Chapter Summary, Check your skills and you pick
· Focus on the following:

a. Probability Rules - 12.4

b. Probability models: What is the sample space? What are the events? What are the probabilities?  etc...

c. What does it mean to be disjoint events? Give an example. What does it mean to be NOT disjoint? Give an example. What does it mean to be independent? Give an example. What does it mean to NOT be independent? Give an example. 

d. What is the multiplication rule? How and when do you use it? Do an example.

e. What is the addition rule? How and when do you use it? Do an example. 

f. What is conditional probability? Give some examples. Check out your exam II.

g. What is a tree diagram? How can you use it to understand conditional probability? You should be able to MAKE or INTERPRET a tree diagram. 

h. You should be able to MAKE or INTERPRET a Venn diagram. Why do we use Venn Diagrams? Give an example. 
i. Binomial distributions.  What is the binomial setting?  What is a binomial distribution?  What is the mean and standard deviation?  You should be able to use your calculator to find probabilities of binomial distribution.  You do not need to use the formula on page 344.  Know when you can use the Normal distribution for Binomial distributions.

j. Tree diagrams will be emphasized for conditional probabilities.  You should also know the formula.
Section 3: Chapter 15 -- Sampling Distributions

Chapter 11: Chapter Summary, Check your skills and 15.25, 15.29, 1531, 15.36
1.  What is a parameter? What is a statistic? Give an example of both.

2. What is the law of large numbers? How is it useful? Find an example!

3. What is a sampling distribution? Why would you want to do this?

4. How do you calculate the mean and standard deviation of a sampling distribution? Is there a caution associated with these calculations?

5. What is a SAMPLING DISTRIBUTION OF A SAMPLE MEAN?

6. What is the central limit theorem? How do we use it? What does it mean? Find some examples; think about the concept!  
Section 4:  Chapter 4 & 5 -- Regression, Scatter plots & Correlation

Chapter 4: Chapter Summary, Check your skills and ….

1. What are explanatory and response variables? Give examples. Make sure you can tell the difference. Make sure you can identify. 

2. What is a scatterplot? Why do we use it? Is it important which variable goes on which axes? 

3. How do you describe a scatter plot? 

4. What does it mean for two variables to be negatively (positively) associated? 

5. Can you use a scatterplot to look at categorical variables? 

6. What IS correlation? How do you find it? What do you use it for?

7. How do you find correlation using a calculator? 

8. Read and understand example 4.6

Chapter 5:  Chapter Summary, Check your skills and …

1. Define Regression Line. What is it used for? How do you find it? Give some examples! 

2. What is a Least Squares Regression Line? How do you find it? 
3. Review the concept of a straight line: slope, intercept and the meaning of these. 

4. Make sure you know the calculator functions of this chapter.

5. What are the four facts about least squares regression? 

6. What is a residual? How do you find them?

7. You do not have to plot residuals but you may have to understand a plot of residuals.  Question 5.8 would be good to look at. 

8. INFLUENTIAL OBSERVATIONS: Just look at a few examples. Any question about this topic should be straightforward.

9. Cautions about correlation are an ESSENTIAL section!  (144 – 145)
Section 5:  Chapter 3 -- Normal Distributions

1. Density curves: Know that it is above the horizontal axis and as area of 1 underneath. How can you tell where the mean and the median are?

2. What are the four properties/description of a normal curve (pp 80 – 81)

3. What is the 68 – 95 – 99.7 rule and how/when do you use it?

4. What does it mean to standardize a data point? How do you do it? When and why do you want to do it?  Go through examples.

5. What does area under a normal curve represent? (Technically, you can ask this same question for probability and you really get the same answer!)

6. You should use your calculator to find z scores and are under a Normal Distribution. Find the functions on your calculator that will do this. 

7. What are you doing differently in section 3.8 (p 91) then the other sections? Make sure you can do problems like this.

Section 6: Chapters 1 & 2 - General Distributions: numbers and pictures. 

For this section, I want you to create your own “review”. Look at how I did the others. What questions can you ask yourself? What details about these chapters are important? What is the MAIN idea of the chapters? 

· NOTE: You will not have to make a box plot but you may need to know how to interpret one.

· NOTE: You will not be asked to make a bar graph, histogram, or stemplot.  You should definitely to know how to read and interpret them. 
The following sheet will be given to you with the exam:
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  if P(A)≠0
Calculator:   normalcdf (a, b, μ, σ) , invNorm (area, μ, σ), binomialpdf(n,p,k), binomialcdf(n,p,k)

Tcdf(a,b,df), invt(area,df),  X2cdf(a,b,df) and all the tests in Stats test:  z test, t test, z interval, t interval, 2 – sample, 1 – proportion and 2 – proportion tests, 1 – proportion and 2 – proportion z intervals
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