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1. Discuss quiz.   

2. In Topic S, we are increasing our sophistication with using modeling spreadsheets. Those who want to earn an A or B in this class should learn to do all of this.  Those who are working for a C or less can stop with the first four listed here, when the typeface changes.  So, here are the skills:
· Use Solver to find the best set of parameter values to minimize the sum of the squared deviations.
· Understand that the standard deviation for the fit of a model has a similar formula to the standard deviation of a set of measurements, but with the denominator being the number of data points minus the number of parameters.   Be able to put that formula in the spreadsheet.   

· Use Solver to find the best set of parameter values to minimize the standard deviation.

· Use both the graph and the pattern of the deviations of the model values from the data numerically (by looking at the pattern of differences of them) to discuss whether the model you’re fitting is the best model.  (For example, is a linear or exponential model better for a given set of data?)  

· Use a different criterion than minimizing the standard deviation:  Use minimizing the maximum of the squared deviations.   That gives a somewhat different set of best parameter values, but it looks like a pretty good model too.    Other criteria, such as relative deviation, are also possible.
· A point which is an outlier in the data – meaning far out of the pattern – will influence the fit more strongly than you might want.   So you can leave it in the graph, but remove it from being used to fit the model, by putting a 0 in the squared deviation column to replace the formula that should be there.  Then it won’t be used in the fitting.   Be able to do that.

· If you are given a set of data and a different formula (not one of our three formulas) to fit, start with a blank worksheet and create the modeling worksheet and find the values of the parameters for that formula that best fit the data.  

4. Look in Blackboard, under Course Documents, to find the workbook for today.  Download it to your computer’s Desktop, and name it with your name.  Use the first dataset and 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 your class notes for today.    Also write the value for the standard deviation of each.
Then, also on that piece of paper, 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?  
e. When you compare the standard deviations for each of the two models, which is better by that criterion.

5. When we get to the end of our work today, save your Excel workbook and add it to your Digital Drop Box in Blackboard.  Do not Send it to the instructor.  This is just for you to use when you are outside of class so that you can remember what you did in class.  In the message, say Classwork, Day 22 so that you will remember what it is.
6. For the same data you used on the previous problem, 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 previous problem.  

7. 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.)
8. 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?

9. 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.

More on Topic R
1. Sam wants to find the distance across the Willamette River.  He stands at a point on one side of the river called point C.  He will compute the distance directly across the river to point B. To do that, he turns and walks away from point C at an angle of 112.900 to a point A which is 347.6 feet away from point C.  From point A, he can see both points B and C, and measures the angle between them to be 31.100.

a. Draw a rough diagram to see what this looks like.

b. Notice that you could draw a careful diagram adequate to solve this problem by measurement.  We won’t do that today.

c. Label your triangle with angles A, B, and C appropriately and sides a, b, and c appropriately.

d. Now we will start to solve it using geometry / trig.  Write the Law of Sines and fill in the given values.  

e. We need one more value to use the Law of Sines to solve for anything.   What value can we easily find using geometry?  Find that.  

f. Now use the Law of Sines to solve for the distance across the river.   (Ans. 305.5 ft.)  

g. Now let’s solve for the last unknown value in the triangle. Use the Law of Sines.

h. Use the Law of Cosines to solve for that last unknown value.  Do you get the same answer?

i. Take your six values for the triangle and plug them into the Law of Sines.  Compute all three ratios.  Are they equal? (That is, up to round-off error.)  

Homework:  Topic S.  13, 15, 19, 21, 23, 25, 27, 31, 35 

Quiz for Day 22:  For Topic S, use the data for problem 18, which is Dataset D.  You can find it in the workbook on the textbook for Topic S which says that it has some exercise data included.  
In addition to turning in a piece of paper with all the discussion required below, submit your workbook in Blackboard, and in the message area call it Day 22 quiz.  

1.  Display the dataset and visually determine whether it would be best to model it by a linear, quadratic, or exponential model.  On your quiz paper, say which you will use.
2. Fit an appropriate model to the dataset, by either minimizing the sum or squared deviations or the standard deviation.  On your quiz paper, say which criterion you will use and report the formula for the model, using the  best-fit model parameters.  Also include the sum of the squared deviations and the standard deviation.
3. Choose the second-best type of model from our three types.  Say what it is.
4. Fit an this second-best model to the dataset, using the same criterion you used in number 2 here.  On your quiz paper, say which criterion you will use and report the formula for the model, using the  best-fit model parameters.  Also include the sum of the squared deviations and the standard deviation.
5. Discuss how your work tells you which is the best of these two models.   Discuss separately
a. What you see from the graph.
b. What you see from the pattern of the residual deviations and what it means.
c. What you see from comparing the two standard deviations and what that means.
Test 3:  Testing Center portion will be available Thur. Nov. 12  through Thur. Nov. 19 
You will be able to use one page of notes, with writing on both sides.  Again, no examples.  Just words and formulas.  You will not receive it back right away.  Make a copy of the page you will use in the Testing Center and use that copy in class.  

Review for Test 3, Testing Center portion.

1. Answer questions like those covered in the Test 1 and Test 2 Reviews.

2. Solve equations like those in Topic Q.

3. Solve general triangles using the Law of Sines and the Law of Cosines.  

4. Solve word problems which lead to general triangles.  

Review for Spreadsheet portion.   This portion  will be in class on Wed. Nov. 18
1. Fit linear, quadratic, and exponential models to data using our workbook.   Be able to fit the parameters “by eye” or using Solver.

2. Use the model to make a prediction, and identify it as interpolation or extrapolation.

3. Use the criteria discussed in Topic S to decide which type of model fits the data best.

4. Use the methods discussed in Topic S to use Solver to find the best model using each of these criteria:

a. Minimize the sum of the squared deviations.

b. Minimize the standard deviation.

c. Minimize the maximum of the squared deviations.

5. Use the methods discussed in Topic S to leave the outlier on the graph but eliminate it from consideration in fitting the model.
On Test 4, you will be asked to make a worksheet from a blank page to fit a different formula to some data, similar to problems at the end of Topic S exercises.






