Spreadsheet Project

Chapter 6, Exploring Data

Using Spreadsheets 

1. Example: Computing the mean and standard deviation

Spreadsheets provide the easy means to copy formulae. This feature is useful when computing the mean and standard deviation for a set of data. In the example below, 15 random rolls of a die are listed in the “x” column. To compute the mean of this data, double-click on the spreadsheet and then add the data, using the function =Sum(B2:B16). With the sum at B18 you can then compute the mean by dividing the sum by the number of data, n, using the function =B18/15.
To use the formula for variance in this chapter, we need to compute the difference between each data entry and the mean. Enter the mean in location C2 and the difference in location D2 using the formula =B2-C2 Square this difference in location E2 using the formula =D2^2. After the first row of these three columns are created, the remaining rows can be created by cutting and pasting these formulae.

Sum the terms in the last column and divide this sum by (n – 1) to compute the variance. If the variance is at E20, the standard deviation can be found by computing the square root: =Sqrt(E20).
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2. Task

Generate the results of 50 rolls of a die, using a die or the spreadsheet’s random number generator. Following the example above, compute the mean and standard deviation of your data. 

3. Task

Use the Sort command to arrange your data from smallest to largest. Use this ordering to find the median and quartiles for your data.

4. Example: Computing the Least Squares Line

The Least Squares Line can be identified by computing its slope and y-intercept. Using the formulae in this chapter, the slope and intercept can be computed from the following items: (x, (y, (x2, (xy. Double-click on the spreadsheet below, which includes columns for x, y, x2, and xy. The formulae for entries C2 and D2 are given by  =A2*A2 and =A2*B2. Copy these formulae to complete the third and fourth columns. 

Then use the Sum function to compute the sum of each column. The entries on row 13 correspond to the values (x, (y, (x2, (xy. The slope is computed from these values by the formula 

 =(E13*D13-B13*A13)/(E13*C13-A13*A13). Since E13 reports the number of data, the y intercept is computed by the formula =B13/E13-C15*A13/E13.
Select the x and y data, and graph these points, using a Scatterplot Graph. Notice that the data tends to generally follow a line. Using the computed slope and y-intercept, note that the Least Squares line passes through the points (0, 2.3) and (6, 12).
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5. Task

Perform the following experiment: Roll a white die and a black die. Let x be the value of the white die and y be the sum of the dice. Repeat this experiment 20 times. Then create a scatterplot of the data and compute the least squares line for the data.

6. Task

Locate a newspaper’s financial report for two different days. Choose 20 stocks of regional interest, and enter their prices on the first day in the x column and their prices the second day in the y column. Create a scatterplot of the data and compute the least squares line for the data. 

Then test your model by choosing 10 additional stocks, locating their prices on the first day, and using the least squares line to estimate their prices on the second day. How accurate are these estimates?

7. Exploration

As the number of observations increases, what changes occur to the mean, median, quartiles, variance, and standard deviation? Simulate 20, 100, and 500 rolls of a die, and compute these values in each case. Which of these values remain reasonably constant? Which of these values change significantly? Why?
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