Fall, 2008

Thursday, Oct. 23

Stat 301 – Day 17

Normal Probability Model (4.2)

Ideas from Investigation 4.2.1 (p. 289)
(a) Open misc.mtw.  Choose Graph > Histogram and select the “With Fit” option and check OK.

Specify C8 (Fuel cap) in the Graph variables box and click OK.  How well does the normal distribution appear to model these data? What mean and standard deviation did Minitab calculate for these observations?

(b) According to the empirical rule, where should the middle 68% of fuel capacity values lie? (Specify the interval of values.)

(c) One way to check the validity of the normal model is to see whether the data follow the empirical rule.  Choose Calc > Calculator and indicate that you want to store the result in C9. Then in the Expression box, enter: c8>mean(c8)-std(c8) And c8<mean(c8)+std(c8).  Now choose Stat > Tables > Tally Individual Variables, specify C9 in the Variables box, and also check Percents under the Display options.  Is the percentage close to what the empirical rule would predict?

(d) Return to Calc > Calculator.  Your formula should still be there.  Modify it to look at 2 standard deviations on each side of the mean. Then repeat the Tally command.  Is this percentage close to what the empirical rule would predict?

(e) Suppose we want to determine the probability of a randomly selected car model having a fuel capacity of 13 gallons or less.  Remembering what you learned from the Random Babies applet, how will you interpret this probability?
(f) One way to estimate this probability is to see how many of these 108 car models have such a fuel capacity.  Either use the menus as above or in the Session window type:

MTB> let c10=(c8<=13)

MTB> tally c10

and convert this to a proportion

(g) Now let’s see what a N( = 16.38,  = 2.708) model would predict.  

· Choose Graph > Probability Distribution Plot

· Select Normal distribution and enter the values for  and  

· Under the Shaded Area tab, specify the region of interest, e.g., P(X < 13)

· Once the graph is created, double click on X in the graph and in the Text box, type an appropriate variable name!
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Notice Minitab calculates the area under the normal curve (f(x)) to the left of 13.  This area represents the probability of an observation of at most 13.  (Note: One nice feature of a continuous probability model is that P(X < x) and P(X <  x) are the same.
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If we repeatedly sampled cars from this population ( = 16.38,  = 2.708), then we would select a car with fuel capacity at most 13 gallons about 10% of the time in the long run.

Keep in mind the famous quote: All models are wrong, but some are useful. – G.E.P. Box
Note, Minitab 15 makes it very easy to find probabilities below a value, above a value (P(X>x)) and between two values P(y < X < z).  It also allows you to determine percentiles.

(h) According to this model, what are the fuel capacities of the top 10% of such car models?

Choose Graph > Probability Distribution Plot, View Probability as before.  Under the Shaded Area tab, now select that you want to Define the Shaded Area By Probability.  Select Right Tail to go above and enter .10 as the probability.  What is the reported value? Is this value consistent with these data? How do you interpret this value?









