Fall, 2008



Stat 301 – Lab 1

Due Tuesday, Sept. 30
You are encouraged to work with one other person on this lab and turn in one report, that you write collaboratively, with both of your names.  You are asked to complete the following calculations in Excel and can print out your Excel spreadsheet with the answers to the questions below labeled and included.

From the Wynder and Graham study (p. 10), consider only the men who were non-smokers (none) or heavy smokers.  

	
	Non-smoker

(less than 1 per day)
	Heavy smoker

(16-20 per day)

	Lung Cancer Patients (n=605)
	8
	213

	Controls (n=780)
	114
	278


(a) From the Labs webpage, open the Lab1.xls worksheet to view this table.

(b) Suppose we define “non-smoker” as a success and “heavy smoker” as a failure and we want to compare the success rate between the lung cancer patients and the control group.  Explain why, based on how these data were collected, this is a better way to set up the comparison than the calculation in part (f) on p. 11-12. Hint: What type of study is this?
(c) Defining “non-smoker” as a success, set up a formula in Excel to compute the odds ratio of being a non-smoker (compared to a heavy smoker) for the control group compared to the lung cancer patients, using only cells B2, C2, B3, and C3.  Report the formula and the result.
Excel hint: You can ask Excel to display the formulas in the cells for one printout…

(Older versions: tools > options > view > formulas; 2007: Formulas > Show Formulas)
Write a one-sentence interpretation of this value.

(d) How does this value compare to your answer in (f) on p. 11-12?  How would the two Excel formulas differ? How do the two interpretations differ?
(e) Set up another formula to calculate the relative risk of being a non-smoker (vs a heavy smoker) for the control group compared to the lung cancer patients.  Report the formula and the result, and write a one sentence interpretation of this value. Is this a valid calculation based on the design of the study?  Explain.
 (f) Is the relative risk in (e) similar to the value of the odds ratio in (b)?

(g) Set up another formula to calculate the relative risk of lung cancer (compared to the control group) for the heavy smokers compared to the non smokers.  Is it the same as in (e)? Is it a valid calculation based on the design of the study?
(h) Explain what is wrong with each of the following statements:

· Based on these data, heavy smokers are about 8 times more likely to become lung cancer patients than non-smokers.

· Based on these data, heavy smokers are almost 11 times more likely to become lung cancer patients than non-smokers.

Focus on the calculation and study design issues and slightly modify the words in the statements to match the numerical values used.
(i) In the Excel worksheet, change the number of heavy smokers with lung cancer from 213 to 75.  Your three formulas should automatically update.  Report the new values and comment on how they compare to each other.  Are the distinctions between the numbers larger or smaller? 

(j) Now change the number of heavy smokers to 413. Report the new values and comment on how they compare to each other.  Are the distinctions between the numbers larger or smaller?

(k) Now change to 548 and repeat (j).

(l) Show mathematically that the odds ratio is invariant to which variable is treated as the explanatory variable and which as the response variable. Hint:  You checked this relationship for one case above, now show it is true in general. Suppose the entries in your two-way table are: a, b, c, d.  Express the odds ratio as a function of a, b, c, and d, with the rows as the explanatory variable. Then repeat with the columns as the explanatory variable.  Remember to show lots of details and clearly explain your work here. 
(m) Read the commentary at http://www.greenjournal.org/cgi/content/abstract/111/2/423 and discuss the components that are consistent with your observations in this lab.
