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Topic: Point Estimation
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	Population
	Xi (  ,   
	p successes, (1-p) failures or P(success) = p
	p successes, (1-p) failures or P(success) = p

	Sample*
	SRS (p. 8) of n observations
	SRS of n observations
	SRS of n observations

	Expected Value
	E(
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	E(X) =
	E(
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	Standard Deviation
	SD(
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if increase n then
	SD(X) = 
	SD(
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if increase n then

	Shape
	Normal if population is normal or (approx) if n> 30
	(Approx) normal if 

np>10 and n(1-p)>10
	(Approx) normal if 

np>10 and n(1-p)>10


*If sampling without replacement, need N>20n so that the observations can be approximately independent and identically distributed.

In general, we have some parameter of the population that we would like to estimate, .  The number we compute from the sample,
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, is our point estimate of .  The random variable (before we observe it), is called the point estimator.  What would we like to be true about our estimator?

Example 1: Open the file pennies.mtw which contains 1000 penny ages. Determine the variance of the population: MTB> std c1 

 Var: 





A Minitab macro stddev.mtb has been created that will repeatedly take random samples from this population and compute the values for two different estimators of the population variance: 
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storing the results in C3 and C4, respectively.  To execute the macro, choose File > Other Files > Run an Exec, click Select File, and find “stddev.mtb. Specify that you want a sample size of 5 and then specify 1000 samples.  Describe the distributions of the results in C3 and C4 (numerically and graphically). If the goal is to estimate , which distribution is preferred?

Example 2: Now suppose that you want to estimate the mean age of these pennies. Let X1,…, X5 denote a random sample of five pennies.  Consider the following estimators:
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=(X1+2X2+3X3+4X4+5X5)/15

Which of these are unbiased estimators?  How would you choose among them?

Example 3: During World War II, one of the important questions for the Allied Forces in Europe was how many tanks the Germans had. They could hardly ask the German factories to send them reports, which were often late and unreliable anyway. Instead, they based their estimates on the manufacturing serial numbers of captured equipment (especially the tire molds and tank gearboxes). Each tank had a number on it and it was known that the numbers started with one and went up to how many tanks there were, N. The only data the Allies had about this question were the ID numbers of the tanks that they had captured. Thus, from these data, they wanted to estimate the total number of tanks N. Assume, for the purposes of this problem, that no more tanks were being produced, so the total number of tanks at the beginning of this study is the same as the total number at the end.

Thought question: Suppose we found the numbers 3, 62, 39, 101, 40. What would be your estimate for N?

(a) Working with one other person, figure out at least two and preferably four different estimators that you could use for the total number of tanks. (It is not necessary to come up with the “best” estimator. Part of the point here is to clarify that different estimators are possible.)

Note: describe the “method” you will use more than the numerical outcome.

(b) After your pair has spent 5-10 minutes on this, then split up and each of you talk with one other person on the other side of the room. Your goal here is for each individual to come up with three different estimators to analyze. (Obviously, there will be lots of overlap from one individual to the next. While you do not have to be convinced that any one is “best,” each of them should seem to be reasonable. Make them something that you would not be embarrassed to propose to your commanding officer. You will analyze their performance on Friday.)

(c) Compute your three estimates of the total number of “tanks” based on the sample data above with your three estimators. (Or however many you proposed.) Are you convinced that one of these estimates is the exact value of N? Why or why not? What would you like to be able to claim about your estimate?

(d) How would you decide which is the best estimator among your three?

Turn in your three proposed estimators on a piece of paper with your name.
_____________________________________________________________________________________
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