Homework #5   DUE:  Thursday, October 15th  in lab 

NAME:

SECTION:

1.  Tree Age and Tree Diameter  (#1 a through e must be on page 1)


Download the SPSS file TreeAge.sav from the class website.  One can determine how old a tree is by counting its rings, but that requires cutting the tree down.  We would like to be able to estimate the tree’s age by simply measuring its diameter rather than cutting it down.  A forester measured the diameter (in inches) of 27 trees of the same species that had been cut down and counted the rings to determine the ages (in years) of the trees.  
a)  In SPSS, create a scatterplot for the relationship between tree diameter and tree age for these data.  Do not include this plot in your report, but describe the association between tree age and tree diameter in 1-2 complete sentences.

b)  Using the SPSS homework instructions, report the equation of the least squares line in the context of the problem.  

c)    Interpret the slope of the regression equation you produced above in the context of the problem.  

d)   Report the R-squared value for the linear model you produced in part (b) and interpret this value in the context of the problem.  

e)  Again using the homework instructions, create a residual plot for the linear model you found in part (b).  Copy and paste this plot electronically in the space below.  

(#1f,g,h ,#2a, and the problem statement for #2b must be on page 2)
f) Using the information you produced in (d) and (e), how appropriate is this model for the relationship between Tree Age and Tree Diameter?  Explain in one complete sentence.
g)  Using the linear model you found in part (b), predict the age for a tree 15 inches in diameter.

h)  Calculate the residual for the tree that had an observed diameter of 11 inches and an observed age of 38 years.  Does your model make an over predict or under predict the age of this tree?  (Check your answer by finding this residual on your residual plot.)
2.   Planet Distances and Length of Year.  
Download the SPSS file planets.sav from the class website.  These data contain information on 8 planets and Pluto.  Pluto is no longer considered a true planet, and has now been defined as a “dwarf planet”.  The reason for this was explained in a National Geographic article on Aug 24th, 2006.  “Pluto has been demoted because it does not dominate its neighborhood. Charon, its large "moon," is half the size of Pluto, while all the true planets are far larger than their moons.” 

a) Assuming we would want to predict the length of a year from the distance from the sun, create a scatterplot of these two variables.  DO NOT report this plot.  Describe this association in 1-2 complete sentences below.  Remember to address direction, form, scatter, unusual features, and to describe this relationship in the context of the problem. 

b) From part (a), you have hopefully been able to recognize that a linear model would not be appropriate for describing the association between length of years and distance from the sun because the relationship is curved.  Following the steps provided for you in the homework #5 instructions, use the log (base 10)  (of either variable or both variables), in an attempt to make this relationship more linear.  You will likely have to try multiple combinations before finding the correct transformation(s), looking at multiple scatterplots.  Once you have found a linear relationship, copy and paste the new plot into the space provided on the next page. 
 (In addition to your plot from #2b, 2c, d, and e should all be on page 3)

c) Using SPSS and the homework instructions, find the linear model for the relationship you plotted above.  Make sure you use the appropriate explanatory and response variable while in SPSS.  Report the model in the context of the problem:

d) Report the R-squared value for the linear model from part(c) and interpret this value in 
the context of the problem.

e) The model you found in part (c) of this problem is a relationship that was described in the 17th century by Johannes Kepler.  This is referred to as the Third Law of Planetary Motion and has been explained by Newton's Law of Gravitation.  It is important to note that finding such a large R-squared value does not prove such a relationship is a physical law.  Suppose we want to predict the length of a year for a planet in another planetary system that is 1530 million miles from its' sun.  Assuming the model from part (c) will work for this other system, predict the length of a year for this planet.  Remember to back-transform out of log units when reporting your final answer.
All of #3 and #4 should be on page 4.

3.     A person with type O-positive blood can receive blood only from other type O donors.  About 44% of the U.S. population has type O blood.  In this problem, we will design a simulation to find out how many potential blood donors we would need to examine during a blood drive in order to get four people that will donate type O blood.

a) Clearly show how you would set up a simulation using a random number table.  Do not yet carry out the simulation, but specify how you will assign one  donor to either “have type O blood” or to “not have type O blood” based on certain values in the random 
number table.  These assignments should reflect the percentage stated in the problem. 

b) Using the random number table in the back of your book, carry out 20 trials of the simulation you described above.  In each trial, you will have to keep going until you find  4 type O donors.  Once you have completed a single trial, write down how many total donors were examined before 4 type O donors were found.

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


c) If you were running a blood drive and needed to get at least 4 donors with type O 
blood, how many total donors would you likely need to have? Base your answer ONLY 
on your simulation results.

4.  The World Series ends when a team wins 4 games.  Suppose that sports analysts consider one team to be stronger with a 60% chance to win any individual game.  Using the random number table,  design and carry out a simulation to estimate the likelihood that the underdog wins the series (a series will consist of at most 7 games).  Show us how you assigned the random numbers to either mean a “loss” or a “win” for the underdog, and carry out 20 trials (each trial representing a series of 7 games).  In the table below, insert an “S” when the stronger team wins the series and a “U” when the underdog wins the series.  Finally, when you are done, report a percentage representing the proportion of times you would expect the underdog to win given they only have a 40% chance of winning any game.   

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


