MATH 106.02
Density Curves and Normal Quantile Plots – In-Class Activity
9/12/2003

I. Use CALC > MAKE PATTERNED DATA > SIMPLE SET OF NUMBERS... to enter into C1 the set of numbers from -3 to 3 in steps of 0.05.


II. Graph probability density curves for the following four distributions:

· N(0,1): The standard normal distribution with = 0 and  = 1. 

· Uniform(-3, 3): The uniform distribution with lower endpoint -3 and upper endpoint 3.

· t(1): The t distribution with 1 degree of freedom.

· t(40): The t distribution with 40 degrees of freedom. 

a. First, find the heights of the density curves at the x-values -3, -2.95, -2.90, ..., 2.95, 3 in C1. You can do this by selecting CALC > PROBABILITY DISTRIBUTIONS and then the appropriate distribution. Make sure the “Probability density” option is selected. Store the heights of each density curve in a separate column.

b. Construct the plots by selecting GRAPH > PLOT (plot C1 as X and the heights of the density curves generated in the above step as Y). 

c. Compare and contrast the four density curves. 

III. Use simulation to develop your understanding of normal quantile plots.


a. Open a new worksheet in Minitab

b. Select CALC > RANDOM DATA and then the appropriate distribution to generate 100 random observations from the four distributions examined in part II [i.e., N(0,1), Uniform(-3, 3), t(1) and t(40)]. Store each set of observations in a different column.

c. Construct normal quantile plots for each set of random data.


i. The Hard Way

1. Select CALC > CALCULATOR and use the expression RANK(Crandom)/COUNT(Crandom) 
to compute percentiles for each random data set. Store these percentiles in a new column of the worksheet (I’m assuming here that Crandom is the name of the column containing the set of random data).

2. Select CALC > CALCULATOR and use the expression NSCOR(Cpercentile) to compute z-scores for the percentiles computed in step 1 above. Store these z-scores in a new column of the worksheet.

3. Use GRAPH > PLOT to produce the normal quantile plot by plotting the original random data as Y against the corresponding z-scores as X.


ii. The Easy Way

1. Select GRAPH > PROBABILITY PLOT to construct the normal quantile plot.

a. Select a set of random data as the variable to be plotted.

b. Make sure the Normal distribution is selected

c. De-select “Include confidence intervals in plot” from the OPTIONS… menu.

2. The resulting plot is a normal quantile plot, but looks a bit different then what our book shows (and what is constructed by “The Hard Way” above). What’s different?


IV. Check to see if a normal distribution would be appropriate for the variables in the data sets below.


a. High school GPA scores for the class of 1997 (P:\Data\MATH\STATS\HSGPA97.mtw).

b. Math & Verbal SAT scores for the class of 99 (P:\Data\MATH\STATS\Sat_99.mtw).

