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March 29, 2004

What’s on the Exam?  #2
The in-class exam on April 1 covers, roughly, Section 4.4 and Chapters 5-8, as well as material covered in class and homework assignments 5-8.  I have tried to cover all the topics on this checklist, but it isn’t guaranteed.

The solutions handouts for assignments 5 and 6 (and 7 and 8 if they exist) may be helpful, as well as the power-point slides (ci.ppt and ht.ppt).

Mean and Variance of a Random Variable

All of Section 4.4, with one exception as noted below.

Given a discrete probability distribution (table like the one in the box on p. 292) be able to compute:


The mean, (   (also called E(X))


The variance, Var(X)


The standard deviation, (
(These notions make sense for a continuous random variable, too, but we haven’t learned how to compute them.)

Understand the “law of large numbers:”  If a random variable has mean (, and if you compute 
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for larger and larger random samples of values from the random variable, then the values of 
[image: image2.wmf]x

approach ( as a limit.  See the picture on page 295.  In practice, this means that for large random samples, 
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 is close to (.
Rules for means:  Be able to apply the rules in the box on page 298.

Rules for variances:  Be able to apply the rules in the box on page 302 --- except, you don’t need to be able to apply Rule 3.  You should know that Rule 2 applies only when X and Y are independent, and that an extension to the non-independent case exists if you ever need to look it up.

Correlation between two random variables (end of page 301) --- know that there is a notion of correlation between (abstract) random variables, resembling the notion of correlation between (concrete) variables from data tables.  The concrete version was called r; the abstract version is called  (  (lower-case Greek rho).  Details not required.

Sampling Distributions

All of Chapter 5, but light on explicit binomial distributions (335-340).  Skip the “continuity correction” at p. 347, but cover “binomial formulas” on pp. 348-350.  Skip “Weibull distributions” (pp. 367-368).
For a mean:  Suppose we take a random sample of values from a random variable (or a variable in some population) with population mean ( and population standard deviation (.


Suppose we compute the sample means 
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 for each sample.


Then the sample means have a distribution with these properties:



(a)  The mean of the 
[image: image5.wmf]x

’s is (.



(b)  The standard deviation of the 
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’s is  
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(We call this the standard error of 
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,




   
SE = 
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But note that the text uses the term SE more narrowly.)



(c)  If n is large (say, ≥ 30) OR if the underlying random variable / population




is roughly normal, then the distribution of the 
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’s is roughly normal.


Part (c) is the “central limit theorem;” see box on page 362.

Be able to recognize this situation and describe or use the distribution of 
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when this situation arises.

For a count:  

Suppose we take a random samples of n hits and misses, where the probability of a hit in each case is p.  For each sample we compute:


k = number of hits  (or K, if we think of it as a random variable; text uses X)
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p

 = fraction of hits = k/n.


Then the distribution of K is binomial; 



P( K = k ) = 
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It has…




mean  


np,




variance  

n p (1-p ),




standard deviation
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For a proportion:


Also, the distribution of 
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p

 has these properties:



(a)  The mean of the 
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’s is  p;



(b)  The standard deviation of the 
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’s is  
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(We call this the standard error of 
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,




   
SE = 
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But note that the text uses the term SE more narrowly.)



(c)  If n is large (say, n ≥ 30 and with at least 5 hits and 5 misses), then the




distribution of the 
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p

’s is roughly normal.

Be able to recognize this situation and describe or use the distribution of 
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when this situation arises.  The distribution of 
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p

 is more important than the distribution of K.

Confidence Intervals and Hypothesis Tests

Chapter 6:  All of 6.1 except the bootstrap (pp. 394-395); all of 6.2; all of 6.3; skip 6.4. 


You probably shouldn’t memorize the boxed formula on page 392, but the idea it represents (“choosing the right sample size,” pp. 391-392) is very important.
Chapter 7:  All of 7.1 through page 463, plus the sign test (pp. 468-470).  Section 7.2 through page 494.  Disregard normal quantile plots and the software output.  Skip 7.3.

Chapter 8:  All of 8.1.  Section 8.2 through page 563, but without the plus-four version of comparing two proportions.
Know about “Type I errors” (rejecting H0 when H0 is true) and “Type II errors” (not rejecting H0 when H0 is false).  Know that the probability of a Type I error (if H0 is true) is (, which means that it’s entirely within your control.  But, the probability of a Type II error is harder to predict, and may depend on which version of HA is true; therefore, it’s largely out of your control.  Still, there’s a tradeoff:  By raising ( you can make more Type I’s and fewer Type II’s; by lowering ( you can make fewer Type I’s and more Type II’s. 
Be comfortable using the techniques on the techniques handout.
 (end)
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