LSP 121 - Activity 1
Normal Distributions and z-Scores


1. Scores on a quantitative reasoning exam were normally distributed with a mean of 67 and a standard deviation of 8.

a. About what percentage of the exam scores were above 75?  (Look at the normal curve in the lecture slides, or use the NORMDIST function in Excel.  If  you use the NORMDIST function, remember that it returns a percentile for those values less than or equal to 75.)

b. About what percentage of the exam scores were below 83?

c. A failing grade on the exam was anything 2 or more standard deviations below the mean.  What was the cutoff for a failing score?  Approximately what percentage of the students failed?

d. Suppose that 1000 students took the test.  About how many students would you predict would score above 94?

2. A set of data has a mean of 125 with a standard deviation of 15.

a. What is the standard score and percentile for a data value 1 standard deviation above the mean?

b. What is the standard score and percentile for a data value 1.5 standard deviations above the mean?

c. If any data value is in the 94th percentile, what is its z-score?  To calculate this value, you first need to find the X value.  You can do this using the NORMINV function in Excel.  Enter 0.94, 125, and 15.  Now take this X value and plug it into the equation for z-scores: z = (X – Mean) / StDev

d. If any data value is in the 6th percentile, what is its z-score?


3. When a woman learns she is pregnant, her doctor usually calculates a “due date” for the baby.  The due date represents the date on which the baby will be born if her pregnancy lasts the mean length for all pregnancies.  Actual lengths of pregnancy terms turn out to be nearly normally distributed about this due date (the mean) with a standard deviation of 15 days.

a. About what percentage of births occur within 15 days of the due date?

b. About what percentage of births occur within 1 month of the due date?

c. About what percentage of births occur more than 15 days before the due date?  Based on your answer, do you think it is a good idea for a pregnant woman to fly to an important meeting 15 days before the due date?  Explain.


4. Open the Excel file called downtime.xls.  The file relates to a manufacturer of computer systems which is interested in improving its customer support services.  As a first step, its marketing department has been charged with the responsibility of summarizing the extent of customer problems in terms of system downtime.  The most recent 17 customers were surveyed to determine the amount of downtime (in hours) they had experienced during the previous month.  The file contains the customer client number and their down time hours.

Using Excel, calculate the average time, maximum time, minimum time, and standard deviation of the times.  See below for some quick tips on how. Then create a new column for the z-scores.  
When you submit your answer to this question, paste these results into your Word document.  

Were there any customers who had an exceedingly high number of hours of downtime the previous month?  (We’ll consider a z-score of greater than 2.0 to be exceedingly high.)

In a short paragraph, tell what you would do as a result of this analysis if you were a member of the customer support department and were trying to improve customer relations?


5. Educators are constantly evaluating the efficacy of public schools in the education and training of American students.  One quantitative assessment of change over time is the difference in scores on the SAT, which has been used for decades by colleges and universities as one criterion for admission.  Open the file sat_compare.xls where the average SAT scores of public school students are given for 1975 and 1990.  Find the max and min for both years.  Give the top three states and the bottom three states for 1975 and 1990.  Then find the mean and standard deviation for both years in the study.  Paste these results into your Word document.  Do your results support the fact that the SAT scores are declining?  Explain.

Create a new column for each year for the z-scores and see if for the year 1975, there were any states that fell in the unusually high or low zone.  Paste these results into your Word document. Do the same thing for 1990.  Were any states exceptionally high or low average SAT scores?  In a short paragraph, comment on your findings.

Excel Reminder:
	To calculate the mean of a series of numbers, click in an empty cell. Then type =average(x1:x2)   where x1 represents the first cell in a series (e.g. cell A1) and x2 represents the last in the series of numbers (e.g. A20).  

To calculate the standard deviation, do the same, however the function is called  =stdev().  Note that you still need to type the range of numbers inside the parentheses. 
	The formulas for maximum and minimum are =max() and =min() respectively.
	To determine a z-score, recall the formula (x-mean /  sd). You would want to paste that formula into each score in the list. For the mean, you would type the name of the cell where you calculated the mean in step #1. However, you must place a ‘$’ before the letter and number. So if your mean was in cell A25, you would type $A$25  (not A25). The same thing applies for the standard deviation calculation. I will explain why in class.

