MATH 1333 Day 22 Mon. April 7,  2008                    Topic S.  Automated Model Fitting,  etc.

1. Discuss quiz.  
(You may work together on this.  Write your answers on the back of this page.)  

At the beginning of the class, I will give you a dataset and ask you to use Solver to find the best linear model and the best exponential model.  
For each, write your formula and the sum of the squared deviations on the back of this handout.  
Then to discuss which is better by commenting on all four of:

a. How well does each of the curves fit the data?

b. What does the pattern of the signs of the residuals tell you about whether the linear model is a good fit?

c. What does the pattern of the signs of the residuals tell you about whether the exponential model is a good fit?

d. When you compare the sum of the squared errors for each of the two models, which is better by that criterion?  

2. For the same data you used on the quiz, copy your page where you fit the exponential model to these data and paste it into a blank worksheet, so that we can try various things with it without erasing your original work for the quiz.  

3. Now we’re going to see what happens if we use a different numerical criterion for what is the “best fit.”  We’re going to compare minimizing the sum of the squared deviations with minimizing the maximum squared deviation.   

a. Pick one of your new copies of that page and work with this new copy.   In a cell such as J10 add the formula for the maximum of the squared deviations:  =MAX(E3:E100).  Label this cell in K10 as “Max squares.”  Now, once again, use Solver to find the best exponential model which minimizes the sum of the squared deviations.   Write your results here:
the formula:   ______________________ 
the sum of the squared deviations _______________ 
the maximum of the squared deviations  ___________________

b. Now, using that same data (and the same worksheet) use Solver to find the best exponential model which minimizes the maximum of the squared deviations.   Write your results here: 
the formula:   ______________________ 
the sum of the squared deviations _______________ 
the maximum of the squared deviations  ___________________

c. Notice that it does give a slightly different formula, so a slightly different model, if you minimize something different.   (The formulas will be more different if the data is more “noisy” which means that it doesn’t fit the pattern as well.)
4. Now take the other set of data from the data page  of the worksheet on which you solved the quiz problem with the exponential model.  We’re going to see what happens if we drop an outlier from the dataset.  
a. Find the best exponential model for these data by minimizing the sum of the squared deviations.  Write your results here:  
the formula:   ______________________ 
the sum of the squared deviations _______________ 

b. Now copy that page and paste it into one of the blank sheets and take out the outlier from consideration in fitting the model by putting a zero in the squared deviation column.   Then use Solver and find the best fit now by minimizing the sum of the squared deviations.   Does it fit the data better?    Write your results here:  
the formula:   ______________________ 
the sum of the squared deviations _______________

c. Which of these two models captures the overall pattern of the data better?

5. Begin working toward being able to make a modeling worksheet for a different formula by starting from a blank worksheet, using the data we used today, and creating an exponential model worksheet that is appropriate to use to minimize the sum of the squared deviations.   Use it on these data and see if you get the same model you obtained today.

Homework:  Topic S.  13, 15, 19, 21, 23  (more to be assigned later) 

Quiz:  At the beginning of class next time I will ask you questions similar to some questions in the homework.   







