SAT VERBAL SCORES

Chapter 8 – Confidence Intervals about a Population Mean μ

3) We want to estimate the SAT verbal score of all students whose first language is not English. Suppose a simple random sample of 20 students from that group have a mean SAT verbal score of 458. Assume SAT verbal scores are normally distributed with a population standard deviation of 112.

a) What is the point estimate?

Population and variable: SAT verbal scores of students whose first language is not English
The point estimate is the sample mean, that is x-bar = 458
b) Verify that the requirements for constructing a confidence interval about x-bar are satisfied.

· The sample is a simple random sample 

· The value of the population standard deviation σ is known. (we’ll use z)
· Since the sample size is small (smaller than 30) we need the population to be normally distributed, and it is

c) Construct a 90% confidence interval estimate for the SAT verbal score of all students whose first language is not English.  (Are you using z or t? Why? The value of the population standard deviation σ is known. (We’ll use z)
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For calculator feature use STAT, arrow to TESTS, and select 7:ZInterval, select Stats enter the required information, and CALCULATE
d) The statement “90% confident” means that, if 100 samples of size __20__ were taken, about __90___ intervals will contain the parameter μ and about _10___ will not.

e) We are __90% confident that the mean SAT verbal score of all students whose first language is not English is between __416.8___ and __499.2____

f) With 90% confidence we can say that the mean SAT verbal score of all students whose first language is not English is __458____ with a margin of error of __41.2_____

g) For 90% of such intervals, the sample mean would not differ from the actual population mean by more than __41.2______.

h) How can you produce a more precise confidence interval?

Select a larger sample from the population, or use a lower confidence level; but do we really want to be, let’s say, just 80% confident that the interval captured mu?
i) According to the College Board, the mean SAT verbal score of students whose first language is English is 515. Does the interval constructed in part (c) suggest that for students whose first language is not English, the mean score is lower? Explain.

The interval (416.8, 499.2) is completely below 515, which suggests, with 90% confidence, that the mean verbal score of students whose first language is not English is lower than 515. 
j) How large of a sample should be selected in order to be 90% confident that the point estimate x-bar will be within 30 units of the true population mean? 

In our confidence interval estimate from part (c) the margin of error was 41.2. If we want the margin of error to be smaller (E = 30), we will need a larger sample size as indicated by the following calculation.
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If we select a simple random sample of 38 SAT verbal scores of students whose first language is not English, we could say with 90% confidence that the x-bar from the selected sample will be within 30 units from the true population mean SAT verbal score of ALL students whose first language is not English.
k) Circle the correct choice: 

· Increasing the confidence level produces a 
  longer/shorter
interval. 

· Increasing the confidence level 
increases/decreases 

the precision. 

· Increasing the sample size 
 
increases/decreases 

the precision. 
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