FINAL MODELING PROJECT
In this project we will investigate the best fit model for two sets of data.  You need to include all your work; I will give no credit for answers only.  All scatter plots and graphs should be on graph paper or created on Excel.  You need to show all the data points in the set and label all other relevant points ( i.e. max, min, intercepts etc.)

Here are the data sets for the project:  
Data Set 1:  The cost of winning a seat in the House of Representative in recent years
	The cost of  winning a seat in the House of Representative in recent years


	Years
	1986

t = 0
	1987

t = 1
	1988

t = 2
	1989

t = 3
	1990

t = 4
	1991

t = 5
	1992

t = 6
	1996

t = 10
	2002
t = 16

	Cost

(thousands)

$
	2000
	2160
	2332.8
	2519.4
	2720.97
	2938.67
	3173.75
	4317.85
	6851.88


Data Set 2:  Number of postage stamps issued in the United States

Introduction:  The United States Post Office was established in 1775 when the Continental Congress appointed Benjamin Franklin as Postmaster General.  He had previously served, since 1753, as the Crown’s Postmaster General.  In 1753, he established the first weekly mail wagon.  It operated between Philadelphia and Boston.  In 1765 Franklin established the first postal rate chart; although the first postal stamp was not issued for many years later.  The following table shows that it took almost 80 years for the United States Post Service to issue its first 600 different stamps, approximately 30 years for its next 600 stamps, a little more than 20 years for its third 600 stamps, and then less than 10 years for its fourth 600 stamps.

This project focuses on developing a function that models the issuance of new stamps.  We call it the stamp issue function and denote it by SI.  The following table shows the cumulative number of United States postage stamps issued by 10 year intervals.  The source is the Scott Standard Postage Stamp Catalogue (1988).  Only regular and commemorative issued stamps are included.  Excluded are air-mail, special delivery stamps, and postcard stamps.  (Use 1848 as t=0)

	Year
	Number of U.S. Stamps Issued
	Year
	Number of U.S. Stamps Issued

	1848
	2
	1928
	647

	1858
	30
	1938
	838

	1868
	88
	1948
	980

	1878
	181
	1958
	1123

	1888
	218
	1968
	1364

	1898
	293
	1978
	1769

	1908
	529
	1988
	2400

	1918
	529
	
	


Complete the following for both data sets.
1) Use first and second differences and common ratios to determine the type of function that best models the data.  (You need not go beyond second differences.)  Show all calculations and explain why you think your chosen function type gives the best fit.  

2) Sketch a scatter plot for each data set.  Be sure to label your axes and indicate your scale.  It may be helpful to use a graphing calculator or you may create your graphs using EXCEL.  
3) Using the regression features of your calculator, find three functions to model the data (linear, quadratic and exponential), rounding the coefficients to 2 decimal places.  From these functions, determine the best fit model.  Give your reasons for your choice. Keep in mind that many factors influence the outcome of the model, so look for the model that gives the best overall fit.  Then compare your choice of the best fit model you found here to the result you obtain in item #1. 
4) Make a graph containing both the scatter plot and your best fit modeling function.  Does the graph fit most of the data points?  Briefly discuss.  (Hint: Both the graph and the scatter plot should be on the same window screen on your graphing calculator or Excel for easier comparison.
5) For each data set, comment on the following:
a)  Does the modeling function and its graph show a certain trend (constant, increasing, decreasing)?

b)  Is the rate of change constant, is the change a constant percent, or something else?

c)  Describe the end behavior of the graph of the function as 
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6)  For each data set, comment on the following
a)   Find the x– intercept, y – intercept, max/min points if they exist, then interpret these in the context of the data.  Remember to locate and label the points that are relevant to your model on the graph.

b)  Find the domain and range of your model equation both from a purely mathematical standpoint and also in the context of the problem.  Express your answers in interval notation.  Are they the same?


Why or why not?.

7)  Choose an input value NOT in the data set and make a prediction about the output.

a)  Choose an input value between two of the given data values.

Data Set 1:  What was the cost of winning a seat in the House in 2000?

Data Set 2:  In what year did the United States issue its 2000th stamp?  (Remember your answer is the number of years since 1848.)
b)  Choose an input greater than the largest given data value.

Data Set 1:  Predict the cost of winning a seat in the House in 2008?

Data Set 2:  Find the year in which the 3000th stamp is issued.  Using that result determine how many years it took to issue the fifth 600 stamps.  Research to find the actual year in which the cumulative number of U.S. postage stamps was  2000 and 
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. How does this year compare to your answer using your model?

Do you think your model is an accurate predictor for these values?  Please generalize a bit:  For what values is your model a good predictor of the outputs?  For what input values is it not a good predictor? Explain.
I will use the following rubric when grading your project.  Remember this project is worth 50 points.  You need to be clear, concise, detailed and neat.  Answer all questions.  Read the directions and questions carefully!   If you need further clarification, please ask me as soon as possible.
Final Project: Types of Modeling Functions  

Grading Rubric
Your project is due on DATE.    Feel free to be creative in your presentation.  You must complete a “Confidential Essay” before we record a grade by your name for the project.  
Data Set 1:  House of Representatives Election Cost
1.  Your computation of first, second differences and the common ratios to determine the best type of function to model the data. Compute for 
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(2 pts)


2.  A scatter plot for the data set.  Be sure to label axes and scales clearly.
(1 pt) 



3.  Using the regression features of your calculator, find three functions to model the data (linear, 
     quadratic and exponential), rounding the coefficients to 2 decimal places.  From these
     functions, determine the  best fit model.  Give your reasons for your choice. Keep in mind that 
     many factors influence the outcome of the model, so look for the model that gives the best 
     overall fit.  Then compare your choice of the best fit model you found here to the result you 
     obtain in item #1. 



(3 pts)


4.  Make a graph containing both the scatter plot and the best fit modeled function. Be sure to label your axes and be accurate in your sketch. 
(3 pts)


5.  Discuss the characteristic of the model and its graph:

a)  Is it increasing, decreasing, or constant?  (be sure to identify the domain values)

b)  Is the rate of change constant, a constant percent, other?
c)  What is the end behavior of the graph?
(3 pts)


6.  
a)  Find the x− intercept(s), y− intercept, max/min points, if they exist, then interpret these in the context of the data.  Remember to locate and label these relevant points on your graph.



(3 pts)



b)  Find the domain and range for your model: (Express answers in interval notations)
1)  from a purely mathematical standpoint, then

2)  considering the context of the data.
Compare and contrast your answers to a) and b). Explain why they are different.
(2 pts)


7. Choose an input value not in the data set and make a prediction. 

a)  Cost of obtaining a seat in the House of Representatives in 2000.
b)  Cost of obtaining a seat in the House of Representatives in 2008
Do you think your model is an accurate predictor?  Explain.
(3 pts)



TOTAL Data Set 1:
(20 pts possible)



Data Set 2:  Stamp Issues
1.  Your computation of first, second differences and the common ratios to determine the best type of function to model the data. 
(2 pts)


2.  A scatter plot for the data set.  Be sure to label axes and scales clearly.
(1 pt) 



3.  Using the regression features of your calculator find three functions to model the data (linear, quadratic and exponential equations), rounding the coefficients to 2 decimal places.  From these functions, determine the best fit model for the data.  Give your reasons.  Keep in mind that many factors influence the outcome of the model, so look for the model that gives the best overall fit.  Then compare your choice of the best fit model you found here to the result you obtain in item #1.
(3 pts) 


4.  Make a graph containing both the scatter plot and the best modeled equation.  Be sure to label your axes and be accurate in your sketch.
(3 pts)


5.  Discuss the characteristic of the model and its graph:

a)  Is it increasing, decreasing, or constant?  (be sure to identify the domain values)

b)  Is the rate of change constant, is the change a constant percent, other?
c)  What is the end behavior of the graph?
(3 pts)


6.  
a)  Find the x− intercept(s), y− intercept, max/min points, if they exist, then interpret these in the context of the data.  Remember to locate and label these relevant points on your graph.



(3 pts)



b)  Find the domain and range for your model: (Express answers in interval notations) 
1)  from a purely mathematical standpoint, then

2)  considering the context of the data.
Compare and contrast your answers to (a) and (b).Explain why they are different.
(2 pts)


7.  Using the outputs not in the data set and make a prediction about the input.
a)  Using your best fit modeled equation, find algebraically the year when the United States issued its 2000th stamp.  (Remember your answer is the number of years since 1848.)

(3 pts)


b)  Using your best fit modeled equation, find algebraically the year in which the 3000th stamp is issued. Using that result determine how many years it took to issue the fifth 600 stamps.

(3 pts)


c)  Research to find the actual year in which the cumulative number of U.S. postage stamps issued was 2000 and was 3000.  
(2 pts)


d)  Compare the results you research from part (c ) to the results you obtained in part (a) and (b).  Do you think your model is an accurate predictor for cases (a) and (b)? Explain.


(3 pts) 



TOTAL Data Set 2:
(28 pts possible)



Creativity and presentation for both data sets:
(2 pts)



FINAL PROJECT
(50 pts possible)
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