MATH 214 Lab 3: Probability


As with last week’s lab, open Minitab and Word. 
All information should be included in your Word document. 

For today’s lab, we will be using the pulse data set, which is the same data set used in the first lab.  Recall that the data set is located in the Sample Data folder that was installed with Minitab.  Click File, click Open Worksheet. Click the “Look in Minitab Sample Data Folder” button,  double click Pulse.mtw, click Ok.  
In the beginning of your report, just after your own written introduction of the lab, paste the description of the pulse data set found in the help menu. This will be a useful reference as you work the lab. 

· Go to Help, select Help, 

· In the Help Window’s navigation pane on the left, click on Introduction/Data Sets/Sample Data Sets.

· Scroll down, find PULSE.MTW, and double click.

· Here you will find the description of the pulse data set.  Read this over, and then copy and paste it into your Report Window.  

· Close the Help window.
As you write your report, remember to copy and paste any graphs, descriptive statistics, plots, or tables into your report and include your name on all graphs and plots and follow the lab report template.
I. Probability and Tables

A simple experiment we could conduct on this data is to select one student at random and ask various probability questions, such as “what is the probability the selected student is female?” To help answer some probability questions about this data, we will use Minitab to make a two by two table with rows corresponding to gender, and columns corresponding to smoking.

First, we will “code” our data so it will be easier to understand when looking at the table. 

Click Data, Code, Click Numeric to Text


Double Click Sex in the “Code data from columns” field

Double Click Sex in the “Store coded data in columns” field

In the “Original Values” and “New Values”, there should be one row for converting



1 to “Male” and one row for converting 2 to “Female”


Click Ok


Also convert the Smokes column from numbers to text labels.
Next we will create a two-way table of the “Smokes” and “Sex” variables:
   

→ Stat→Tables→Cross Tabulation and Chi-Square

Double Click Sex for rows, Double Click Smokes for columns

Make sure the Counts box is the only box checked

Click Ok

Now use the table in the session window to answer the following questions about the experiment of selecting one student at random. Write your answer in complete sentences.
(a)What is the probability that this student is male?

(b)What is the probability that this student is a smoker?

(c)What is the probability that this student is a female smoker?

(d) What is the probability that this student is a male and a nonsmoker?

(e) You know that this student is female. What is the probability that this student smokes?

(f) What is the probability that this student is female given she smokes?

(g) What is the probability that this student is male or that this student is a smoker?

(h)What is the probability that this student is not a smoker or that this student is female?

(i) Do you believe the table suggests that there is a relationship between gender and smoking? That is, do more males than females smoke (or vice versa) on a percentage basis? How can you tell?

(j) Suppose there were no relationship between gender and smoking, and you knew the row and column totals.  What numbers would you expect to see in the cells of the table?  Make a guess and explain what factors you considered in making your guess. (If you need a hint, read the paragraph below.)
Now let’s see how well you guessed in part (j). We will use Minitab to generate a table of expected values; that is, a table containing expected counts of the number of female and male smokers and nonsmokers if there is no relationship between gender and smoking. In other words, 30.43% of all students smoke, and 69.57% of all students do not smoke—so if there is not a relationship between gender and smoking, we would expect that 30.43% of females smoke and 30.43% of males smoke. Similarly, we would expect 69.57% of the females do not smoke and also 69.57% of males do not smoke.


→ Stat→Tables→Cross Tabulation and Chi-Square
Uncheck the Counts box (click in the box, no boxes should be checked at this time)

Click the Chi-Square button, and check the Expected cell counts box
Click OK and then OK again.



Do the expected values that Minitab generated match what you expected? 



Try to explain any differences.

II. Probability and Sampling In this next activity, we investigate the probability that a sample mean will be close to a population mean by working with the variable “Height.”

III. Label C11 Sample Heights, label C12 Means(Size10) and label C13 Means(Size50)

a. Previously in Lab 1, we considered the 92 students to be a sample—here we change our point of view and consider the class to be an entire population. We first briefly analyze the population.
What is the (population) mean, µ, height of the 92 students in the statistics course?

Make a histogram of these heights.

Describe the shape of the distribution.
 

b. Now we will use Minitab to randomly select a sample from the population. We will take random samples of student’s heights, first of size ten, then of size 50.

Select a random sample of 10 heights and store it in the “Sample Heights” column.

Click Calc>>Random Data>>Click Sample from Columns



Type 10 in the Sample window



Double Click Height in the Rows from Columns window



Double Click Sample Heights in the Store Samples In window



(Make sure “Sample with replacement” is checked.)



Click Ok

What is the mean of this sample that was just generated? 
Store this mean in the first row of the “Means (Size 10)” column.
How close is this mean to the actual population mean?


Take 9 more random samples of size 10, and store the heights in the “Sample Heights” column. As each sample is selected, Minitab will erase the previous sample, and store the new one in its place. Store the mean height of each sample in the “Means (Size 10)” column. You now have one sample of size 10 left in “Sample Heights” and the mean heights of ten samples in the 
“Means (Size 10)” column.

To make your life easier, you can store a formula in a cell in the Worksheet Window that will automatically calculate the mean of the “Sample Heights” in the following way:  

1. Click on the cell in Row 1 in column C10 (for example)
2. Click Editor>>Formulas>>Assign Formula to Column
3. Scroll down to the function “Mean” in the functions box and double click on it
4. Then double click on the variable “Sample Heights” so that MEAN(‘Sample Heights’) appears in the “Expression” field

5. Click OK

The cell in Row 1 Column C10 will now calculate the mean of all the data in column C11 each time a new sample is generated. Record this sample mean in a new row in the “Means (Size 10”) column each time you generate a new sample.
Use a similar procedure to fill column “Means (Size 50)” with the mean heights of ten samples of 
size 50.
Compare the distribution of “Means (Size 10)” with the distribution of “Means (Size 50).” Use sample statistics and graphs to support your comparison.

You might use a histogram of the two columns on the same graph:

Click Graph>>Histogram, then Click multiple graphs, Click In separate panels of the same graph and check same X and same Y click Ok

      Double Click SampleMeans(10) and SampleMeans(50) into Graph Variables field, 

Click Ok

Which sample size had means that seemed to be most often closest to the mean of the entire statistics class and why?  

1. Pretend that you plan to select one more sample of ten individuals. How likely do you think it is that the mean height of this sample will be within one inch of the population mean? (i.e. out of 10 previous samples’ means how many were within one inch of the population mean?) One-half inch?
Answer these questions also for a sample of fifty individuals. In particular, make a table similar to the one below for both sample sizes, and use the results from your tables to answer the questions posed. (“PM” stands for the population mean)

	Sample No.
	Sample Mean (SM)
	(PM-1”, PM+1”)
	Sample Mean in Interval? 
(Y or N)
	(PM-.5”, PM+.5”)
	Sample Mean in Interval? 
(Y or N)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3, etc.
	
	
	
	
	


2. Pretend that you plan to select a sample of ten individuals from a population very much like the 92 individuals in the Pulse data set, except having an unknown population mean.
How likely do you think it is that the population mean will be within one inch of this sample mean? One-half inch?
Answer these questions also for a sample of fifty individuals.

(Even though they seem similar, questions 1 and 2 are philosophically very different. The first asks, essentially, how likely is it that a random value is in a particular interval. In the second, we’re asking how likely is it that (, which is not a random value!, is in a particular interval. The bottom line is: ( is where it is; it is not the result of an experiment in the same way that 
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 is, and yet Question 2 is a probability question about the value of (.)
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