HS 67 Exam 3
December 10, 2009 
BPS5e Chapters 14 & 17

Name: _______________________________________________

Instructions: This is a closed-book exam. You are allowed to use the FORMULAS and TABLES for Moore (provided) and your calculator. Each item is worth one point, unless [otherwise specified]. Time limit: 1.25 hours
1. Lab reagent, estimate. A lab reagent is supposed to have a true concentration of 5 mg/dL. Here are 5 measurements of the concentration of the solution:    

5.32      4.88      5.10      4.73      5.15

These 5 measurements are assumed to be an SRS from the population of all measurements we would get if we continually measured the concentration repeatedly. The population of measurements is assumed to have a Normal distribution with a mean concentration equal to the true concentration and a standard deviation σ of 0.2 mg/dL.  We want to give users of this reagent a 90% confidence interval for the true concentration of the solution. 

a. Briefly, state the practical question that we are addressing in this analysis.

b. Using proper statistical notation, identify the parameter being estimated. 

c. The text makes frequent reference to the simple conditions needed for this confidence interval method. These simple conditions are noted in the set up of the problem. Reiterate them here.

d. Calculate the 90% confidence interval for µ. Show all calculations. (You may use your calculator to determine
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). [3 pts]
e. Return to the practical question that motivated this analysis and describe the results. What do you conclude?

2. Lab reagent, hypothesis test. Recall the data from in question 1. The solution is supposed to have a concentration of 5 mg/dL. Do the measurements give good evidence that the true conductivity is not 5?
a. State the null and alternative hypothesis for this problem using statistical notation.

b. The conditions have already been checked. Proceed to calculate the proper test statistic. [2 pts]
c. Using Table B, find the P-value. 

d. Return to the practical question that motivated this analysis and state your conclusion in this setting. (As always, you can use these conventional cutoff points for statistical significance: 10 for marginal significance, .05 for significance, and .01 for high significance.)
3. The brain responds to sound, hypothesis test. Here are the first 10 values for the differences in neuronal responses from the how "The brain responds to sound" experiment considered in Chapter 17: 

026
-118
244
112
009
-015
165
-083
142
058

a. Make a stemplot of the distribution of these 10 values to verify there are no major departures from Normality. Plot the values on this stem. Note: I’ve tried to make this easy for you by showing all digits in the hundreds, tens, and ones place for each value. [2 pts]
-1|
-0| 

 0|
 1|
 2| 

We have now checked the Normality condition to the extent possible. We will also assume that these first 10 observations represent an SRS of all possible measurements from this experiment. 
b. Researchers suspect that the response to the animal calls will be stronger than the response to pure tones. Do the current data support this idea? State the null and alternative hypothesis using statistical notation.
c. Calculate the test statistic and its df. To move things along, I've calculated the sample mean and standard deviation for you: 
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= 54.00 and s = 113.27.
d. Using Table C, find the approximate P-value, i.e., P is between X and Y. Be clear about whether you are using a one-sided or two-sided test. 

e. Return to the practical question and state your conclusion in this setting. (Beware: This is not the same exact data set used in the HW exercise you completed last week. It is only part of the data set.)
4. The brain responds to sound, confidence interval.  We are now going to use a 95% confidence interval to estimate the mean difference in brain response using the data in question 3.

a. What is the practical question that requires estimating a parameter?

b. We have already checked the conditions to the extent possible. Now use a 95% confidence interval to estimate the mean difference. Show all work.
c. Return to the practical question that motivated this analysis. Describe the results. What do you conclude?
	Thank you for your efforts in this class. Please check Bb this weekend and early next week for results and important messages. I may also post a survey on Bb next week. Have a happy and healthy holiday season!

Dr. G.
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