MAED 548 Analyzing Smoking and Lung Cancer*     


Name:  

Directions:  Double click on the header above and type your name in red next to Name:. Type your answers to the questions in red so that they will be easily distinguishable from the questions.  Insert screen shots where indicated by a (. Email me your completed document.
Part 1: A Qualitative Analysis of Data 

Examine the Smoking Index vs. Mortality Index data and answer the following questions:
a.  Interpret the smoking index for Electrical and electronic workers. 
b.  Interpret the mortality index for Farmers, foresters, and fisherman. 

c.  Which occupation has the highest smoking index?  Why do you think that group has the highest smoking index? 

d.  Which occupation has the lowest smoking index?  Why do you think that group has the lowest smoking index? 

e.  Which occupation has the highest mortality index?  Why do you think that group has the highest mortality index? 

f.  Which occupation has the lowest mortality index?  Why do you think that group has the lowest mortality index? 

g.  Look at the data and discuss any relationships between occupational group and smoking index and between occupational group and mortality index. What other factors could cause mortality from lung cancer?
h. Describe any relationships between the smoking index and the mortality index.  Discuss any strategies used to find a relationship between these variables.
i.  Does the way the data was presented in the table make it difficult to see any relationships?  
j.  Enter the Smoking Index data into L1 on your calculator.  Sort the data so that the smoking index is in ascending order.  Now enter the Mortality Index data into L2 in the correct order.  What is the benefit of sorting data?
k.  Now that the Smoking Index data is increasing in the L1, what do you notice about the Mortality Index? 
l.  Are there any occupational groups whose indices do not seem to “fit” the general pattern you observed?
Part 2: Is There a Relationship?  One way we made the data easier to interpret was by sorting it in ascending order by one variable.  Another way to help interpret data is to display it graphically.  A scatterplot can provide a visual picture of the data in order to analyze any patterns or trends.
a.  Set an appropriate viewing window for the data and create a scatterplot (.  Which variable (Smoking or Mortality) should be the independent variable (X)?  Why?
b.  If an occupational group has a smoking index of 120, what would you predict their mortality index to be?  Explain how you made your prediction.
c.  Describe the trend in the graph.  What does this trend suggest about the relationship between smoking and lung cancer?
d.  How does the relationship you found by looking at the table compare to that observed by looking at the graph? 
e.  What are the advantages and disadvantages of each representation (tables and graphs)?
f.  Without doing any calculations, describe how strong do you think the relationship is between these two variables?  Explain how you determined the “strength” of the relationship.
g.  Select two data points you believe a line of best fit for the entire data set would pass through.  Use these two points to algebraically determine the equation for this line.  Show your work below.  Enter this equation into Y1= and graph this line along with the scatter plot (. 

h.  Use your equation to predict the mortality index for a smoking index of 120. Show your work below. Compare this with your previous prediction. 
j.  One way to accurately calculate a line of best fit is by using a least squares regression line.  Use the LinReg(ax+b) command to calculate the LSR for this data.  Enter the LSR into Y2= and graph this equation with Y1 and the scatterplot (.
k.  Interpret the linear equation for this data. Use the regression equation to calculate the predicted mortality index for an occupational group with a smoking index of 120.  Show your work below.  How does this compare with your previous predictions?  What are the pros and cons of making the prediction from the graph of data and making the prediction from the regression equation?

l.  Chances are the equations from your estimated line and the one calculated from the regression technique are not the same. What makes a line the “best fit”?

m.  One way to measure the strength of a relationship between two variables is to calculate the Pearson product-moment correlation coefficient, or r, between them.  Use the calculator to calculate the correlation coefficient (r) for these variables (.  Based on the meanings of these indices, interpret the value of r.
n.  The square of the correlation coefficient is the proportion of variance in one variable that is associated with the variance in the other variable.  What is the value of r2 for this data?  Interpret this value in your words.
Part 3: Comparing Actual with Predicted Results
a.  Use L3 to calculate a Predicted Mortality Index for each Smoking Index in L1 based on the LSR (.
b.  Look at the columns of data containing the actual Mortality Index (L2) and Predicted Mortality Index (L3).  How do the actual mortality values numerically compare with the predicted values?  
c. One way to actual data values to predicted data values is to calculate their differences (these differences are called the residuals).  Use L4 to calculate the residual i.e. L4=“L2-L3” (.
d.  What is the sum of the residuals? Interpret the meaning of this sum.
e.  Create a scatterplot with an appropriate viewing window of Smoking Index (L1) vs. Residuals (L4) (.  Interpret this graph.  In particular, discuss the nature and effect of the “outliers”, that is the points whose actual values are furthest from the predicted values.
f.  Based on the analysis of the data, do you think smoking is related to lung cancer?  Do you think smoking causes lung cancer?  Support your argument.
* This activity in its original form can be found at http://www.teacherlink.org/content/math/activities/ex-smoking/home.html . It has been modified here for use with graphing calculators.

