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Visual Statistics – Worksheet 2

SOM 120
CLT Demo
1. Start Visual Statistics.
2. Click on Chapter 7, CLT. Click Run Module oval button. On the following page, click OK button.
3. Look at the Population & the Sampling Distribution graphs of the MPG's of the Zebra 501GT sports car. Notice that Sampling distribution has a smaller SD.

4. Look the RHS of the display showing μ, σ,  σ(x-bar) and n values.

5. Change the value of n in spin textbox to n=2 and n=15 and a) look at change in dispersion of the Sampling distribution, b) look also at the actual σ(x-bar) on the RHS window. Notice as n gets larger, σ(x-bar) gets smaller.
6. With n=15, click on the "1-Sample" button. Compare the dispersion in the two graphs.
7. Click the 1-Sample button repeatedly and observe how sample means crowd around the population mean in the sample distribution curve.

8. Click the Clear button. Click the "10-Sample" button. Watch the simulation.
9. In the Distribution of Population text box, using the pull down selection menu, change Normal to Uniform. 

10. Click on 10-Sample button 3 times. Notice sampling distribution becomes normal (even though the population distribution is uniform).

11. Repeat by choosing Skewed and Very Skewed menu options.

12. Change the σ value from 0.6 (default) to 1. Notice how the curves get flatter.

13. Choose File|Exit.

CI Demo
1. Start Visual Statistics and click on Chapter 9, 1-Sample Hypothesis Tests. Click Run module, then OK buttons.
2. Click Show 4-Displays button.
3. Study the top right window, "Control Panel". The problem is about a machine that fills 794 grams of soda with an SD of 3 grams. The radio buttons selected are: two-tail, α=0.05, n=15 and variance assumed=known.
4. Look at the dot-diagram (top-left) showing the sample values of the 15 samples.
5. Look at the CI diagram (bottom-left) showing: μ, σ(x-bar), and horizontal blue line showing the CI values.
6. Look at the bottom right window showing the normal distribution curve. Notice the Z-values of ±1.96 which corresponds to α=0.05.

7. Verify the computer calculation of CI using the formula, ±Z*σ/ (√n). In this case, Z=1.96 (for a 2-tail curve and α=0.05; σ=3; n=15. Add & subtract the interval this calculated interval to the sample mean.

8. Click on "Take New Sample" button repeatedly, each time observing how the sample mean and CI moves around the population mean.

9. Click on the button, Replicate experiment. The top-right window display will change. It will show a Number of Replications scroll box with a value 100. The Start Experiment button will flash red. Click on it.
10. A set of 100 horizontal bars will start filling in. These are the CIs calculated in each of the 100 simulated random samples taken by the computer. The magenta vertical line indicates the true population mean value. Notice that this vertical line cuts through approximately 95 (remember we have taken exactly 100 samples in the simulation) of the CIs. The red lined CIs indicate those samples that missed the true population mean inside the interval.
11. Click the Start Experiment a couple of more times to get a better feel of the simulation.

12. The window on the bottom right shows the histogram of the sample means. Notice that it has the shape of a normal distribution.

13. Click on Return to 4 Displays button.

14. Change the α-level to 0.01. Notice the left two windows. The CIs will widen. Notice the Z-values change to ±2.576
15. Change the α-level to 0.10. Notice CIs get narrower. Z-values change to ±1.645.
16. On the top right window for the Variance Assumed, click on radio button, unknown.  Observe the bottom right window. The Z's now change to t-values, ±2.145 for df=14 (remember, n=15 and df=(n-1). Look at the t-distribution table in the book to verify it.
17. Click File|Exit.

t-Distribution demo

1. Start Visual Statistics and click on Chapter 5, Continuous Distributions. Click Run module, then OK.
2. You will see a normal curve displayed. On the bottom right, you can see a Tails grey box. Using the spin arrows, scroll the Area for the Left Tail to 0.25. Repeat it for Right tail also. On the right grey margin area, locate the Overlay box. Check the Left & Right Tail boxes. You will see the Z values ±1.96 marked off in green on the normal curve. Compare the figure to Chart 9-2 in page 255 of the text.

3. At the top of the right grey margin area, in the Distribution box, select the radio button, Student's t. In the Distribution Parameters box, scroll the degrees of freedom to 4 (df=n-1). Click on the red flashing Update button. 
4. Observe the t-values; they are now changed to ±2.776. Compare the display to Chart 9-2 in the text again.
5. On the right grey margin Overlay box, check the box for Standard Normal Curve. A red normal curve is overlaid on the t-distribution. Notice the flatter shape of the t-curve.

6. Raise the degrees of freedom from 4 to 9. Click update button. Notice the t-curve rise closer to the normal curve shape. Now raise it again to df=19 and click update. Raise df to 29 and click update. You will see that t almost merges to normal curve.
