MATH 1333 Day 21 Wed. Nov. 5,  2008                    Topic S.  Automated Model Fitting,  etc.

1. Discuss quiz.   
2. Topic S.  Now we will learn to automate the process of model fitting using the Excel function “Solver.”   This will find the best parameter values for your chosen model.  You should all get the same values for the parameters now, and they should appear to fit very well.  We will use the results of this to practice easily comparing two different models for the same data and deciding which is better.    Open the practice worksheet for Topic S, which has the example datasets.  
3. Today, we have the following goals:

a. Do the usual modeling work and then use “Solver” in Excel to make your model fit the data as well as possible.  

b. Compare types of models on one dataset:  Find the best-fitting linear model to some data and the best-fitting exponential model to the same data.  Look at the pattern of the signs of the residuals to determine which fits better.  In many cases you can see that on the graph easily as well as see it from the numerical residuals.

c. Compare types of fitting for one type of model:  Use more than one criterion for the “best fit.”  Start with the minimizing the sum of the squared deviations and minimizing the maximum deviation.   Notice that those do not give you exactly the same formula for the model.  
d. Pay attention to all the parts of the worksheet so that, in the near future, you can create a worksheet of your own for a different formula besides the linear, quadratic, and exponential.

e. Understand that there are more ideas in this Topic to learn.  Start to read Topic S.  

Procedure for using Solver with a template from the Models.xls spreadsheet:


[i] Set up an appropriate worksheet:



[a] Make a copy of the template for the desired model, and put the data into columns A and B.



[b] Spread the formulas in C3, D3, and E3 down to the same number of rows as the data.



[c] Make a graph with a scatter plot that shows both the data and the model.



[d] Set the model parameters to a rough estimate, so that the two graphs are nearby.


[ii] Select Solver from the Tools menu and fill out the dialog box it displays:



[a] Enter the name of the cell containing the quantity you want to minimize in the “Set Target Cell” section at the top of the Solver dialog box (this the bottom computed cell in column G).



[b] Choose the “Min” (for Minimum) option in the second line, since we want Solver to find the smallest possible value for the quantity you want to minimize.


[c] Designate the parameter cells (“G3,G4” for models with two parameters, “G3:G5” for models with three parameters, etc.) in the “By Changing Cells” section on the fourth line.



[d] Press the “Solve” button at top right.


[iii] Check the graph to see if the model now is close to the data, with some on each side.  If it is not, you have made a mistake (probably in step [ii]) and must repeat the process correctly.  If the model goes through the data but is the wrong shape, you are probably using an inappropriate model.


[iv] If the graph is acceptable, press “OK” to accept the solution that is found.  The parameters (and thus the “Model” values in the column C) are now set to the best-fit values to a very high accuracy.

Quiz:  At the beginning of the class next time, I will give you a dataset and ask you to use Solver to find the best linear model and the best exponential model and then to discuss which is better by commenting on all three of:

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

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

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

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







