Discrete and Continuous Probability Distributions

Lab Assignment   




  Name _____________________

Date _________

OBJECTIVES
· To identify discrete and continuous variables.

· To recognize various distributions by looking at histograms produced by Excel.

· To use Excel to generate descriptive statistics.

· To use Excel to calculate probabilities using appropriate methods determined by the type and distribution of the data.
EXCEL PROCEDURES
1. Retrieve and open the file called Mixed Probability Data from BB.

2. Select the tab at the bottom titled Frequency Tables.
3. Use the procedure outlines below to create a histogram for each of the 4 frequency tables:

a. Highlight the data in the column titled Frequency for the table you are making the graph for.

b. Select the Insert tab at the top of the Excel window.

c. Select Column from the Chart menu and pick the first one listed under 2-D.

d. Click on the Chart Layouts menu and select layout 8.

e. Right click in the white area around your graph and click on Select Data.

f. Under Horizontal Axis Labels select Edit.
g. When the Axis Labels form comes up highlight the cells under the MP heading in the table you are making the graph for.

h. Select OK twice.
i. Click on the graph title to add your name.  Click on the horizontal axis title to add the name of the variable graphed.
j. Repeat this process for the remaining frequency tables until you have all 4 histograms.
4. Select the tab titled Data at the bottom of your Excel window.

5. In cells E2 and E3 type Mean and Standard Deviation.
6. In cells F1 through I1 type Credits, Days, GPA, and Height.
7. In cell F2 type =average(A2:A31).
8. Auto fill to the right by hovering over the small black square in the lower right hand corner of F2 and dragging over to cell I2.

9. In cell F3 type =stdev(A2:A31).
10. Auto fill to the right by hovering over the small black square in the lower right hand corner of F3 and dragging over to I3.
Probability Calculations: 
For problems 1, 2, 4, and 5 below decide which of the following four probability types best fits, then use the Excel procedure to find the requested probability:

Uniform:

1. In F10 type =min( 

2. Highlight the data for the variable you are finding a probability for, then close your).

3. In G10 type =max(.

4. Highlight the same data from step 2 and close your ).

5. In H10 enter the low limit of the range for which you are finding the probability.

6. In I10 enter the high limit of the range for which you are finding the probability.
7. In J10 type =(I10 – H10)/(G10 – F10).  This will be the probability/area between the two given endpoints.
Binomial:

1. In F12 enter the total number of trials for the binomial experiment.
2. In G12 enter the probability of success for a single trial.

3. In H12 enter the number of successes you are interested (see the probability question)
4. In I12 select Formulas (tab at the top of the Excel window)->More Functions->Statistical->BINOM.DIST (NOTE: this is BINOMDIST in Excel 2007).

5. In the form that comes up select H12 for the Number_s field, F12 for the Trials field, and G12 for the Probability_2 field.

6. In the Cumulative field type TRUE if you are interested in a range of values or FALSE if you are interested in a single value.

7. Click OK and this cell will now give you the binomial probability.
Normal:

1. In F14 enter the endpoint of the area of interest.  
2. In G14 select Formulas (tab at the top of the Excel window)->More Functions->Statistical->NORM.DIST (NOTE: this is NORMDIST in Excel 2007).

3. In the form that comes up select F14 for the X field, select the mean you calculated earlier for the variable in question for the Mean field, select the standard deviation you calculated earlier for the variable in question for the Standard_dev field, and type TRUE in the Cumulative field.  
4.  Click OK.  

5. If you are interested in a left tail probability (<) this is the probability you are interested in.  If you are interested in a right tail probability (>) then the probability you are looking for is 1- this value.  If you need the area between two endpoints, subtract the cumulative areas.
Empirical:

1. Count sample size:

a. In F16 type =COUNT(.
b. Highlight the data that you are calculating the empirical probability for and close your ).

2. Count Success:

a. In cell L2 type =if(the cell location of the first value in the list you are interested in.

b. Then type  < or > and the value of interest for your empirical probability.
c. After the value type ,1,0).
d. Auto fill down until column L is as long as the column containing the variable in question.

e. In the G16 type =COUNTIF(L:L,1).
3. Determine the empirical probability:

a. In H16 type =(G16/F16). 
Copy/Paste all Excel Histograms, Descriptive Stats, and Probability solutions to the end of this lab.

Answer the following questions with the help of your Excel printouts and your notes. 
1 a.   Is the variable “credits earned toward graduation” discrete or continuous?  Explain your reasoning.

b. What is the approximate distribution of the variable “credits earned toward graduation”?  (Uniform, Normal, Skewed Right, or Skewed Left)?

c. What are the Excel mean and standard deviation of the “credits earned toward graduation” data?
d. Count the sample data displayed on the Excel worksheet to calculate the probability that a randomly selected CSCC student has earned more than 55 credits toward graduation.   Copy/paste Excel work here.
e. What type of probability relies on collected sample data (subjective, empirical/relative frequency, or classical)?

2 a.    Is the “number days on campus each week” a discrete or continuous variable?

b. What constitutes a binomial experiment (3 characteristics)?

c. If n=7 (days campus is open) and p=0.20 (the probability that a student is on campus on any given day), determine the theoretical mean and standard deviation for the number of days on campus each week.
d. What are the Excel mean and standard deviation (keep in mind that these values come from a sample of size 30)?  

e. Use the formula for calculating binomial probabilities and the information given in part c (n=7, p=.20) to calculate the probability that a student is on campus 3 days each week?   Copy/Paste Excel work here.
3.  What are you really finding when you calculate probabilities for continuous random variables?  

4 a.   Is GPA a discrete or continuous variable?

b. What is the approximate distribution of the variable GPA?  (Uniform, Normal, Skewed Right, or Skewed Left)?

c. What are the Excel mean and standard deviation of the GPA data?  

d. Use the information from parts a. and b. to calculate the probability that a randomly     selected CSCC student has a GPA between 3.2 and 3.75.  Copy/Paste Excel work here. 
5 a.   Is height a discrete or continuous variable?

b. What is the approximate distribution of the variable height?  (Uniform, Normal, Skewed Right, or Skewed Left)?

c. What are the Excel mean and standard deviation of the height data?

d. Use the information from parts a and b to calculate the theoretical probability that a randomly selected CSCC student is taller than 72”.   Copy/paste Excel work.
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