Math 1333.  Day 10.   Mon. Feb 18, 2008.                                           Topic J, Secs. 1-5 and Topic K.    Data 

Go over quiz problems.   

Topic J, Sections 1-5.  

1. Suppose a person tosses a coin 10 times and records the number of heads.   Think about the answers to these questions:

a. What is the most likely outcome?

b. What are the least likely outcomes?

c. What are some moderately likely outcomes?

d. How often does something other than the most likely outcome actually occur?  (Almost never?  About half the time?  About 3/4 of the time?  Almost always?)  

2. As a class, let’s all toss a coin 10 times and record the number of heads.  Then let’s collect the data and see what we think about those same questions again.

3. How could we summarize what we expect the outcome to be in a way that says something meaningful about what value we expect to see most often and what values we expect to see pretty often?     

4. What is different between this summary and the interval of actual values we gave for round-off error?

5. In measurement problems, the measurement errors generally look more like the variation here in the number of heads in tossing a coin than they look like round-off error.

6. We measure uncertainty in situations like the coin tossing and measurement by the Standard Deviation.  We compute it using a spreadsheet.   When we round standard deviations, we round to two significant digits, and then we round the average to the same number of decimal places as that.  (Examples 3 and 4.)  
7.  Now we will summarize measurements as 
“average” 
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 “stdev”, which we expect to cover about 2 / 3 of the possible outcomes or 
“average” 
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 2 * “stdev”, which we expect to cover about 95% of the possible outcomes.

8. Look at Topic J, Example 1 and estimate the standard deviation.  Then look at the dotplot of the data, the deviations from the average, and the discussion in Example 2.  Do you see the various ways you could estimate the standard deviation?   Using these ideas, does your estimate look reasonable?  
9. For the data from the quiz for today, make a dotplot and use that to estimate the standard deviation.  Is that consistent with the value you found with the spreadsheet on today’s quiz?

10. Given a set of data, just looking at which digits have the variability, make some appropriate guesses about what numbers could NOT be the standard deviation and what numbers could be the standard deviation.   The discussion is in Example 5a.  

11. Topic J, section 5, has the mathematical formula for the standard deviation.  You do not have to learn this formula, nor do you have to use it.  This is the formula the spreadsheet uses to compute the standard deviation.
Topic K.  Linear and Quadratic Modeling.

12. Last time, you learned to make models for datasets using the spreadsheets.  It will take most students some practice to be able to fit the parameters efficiently.   Don’t do it just randomly.   

a. First get the position of the line about right (using the intercept or the vertex) 

b. Then get the shape (slope or shape) correctly positive or negative

c. then adjust the shape to be steeper (further from zero) or shallower (closer to zero) as needed.

d. Then adjust the position as needed.  

13. One of the points of this lesson is that, when variables are related, they may have various forms of relationships.  In the example worksheet for this topic, the last two datasets show us a quadratic relationship.  The shape is called a parabola.   We use the quadratic model sheet of our Excel workbook.      

a. We try to get the vertex approximately correct. (That’s the highest point or lowest point on the parabola and that point has both an x-coordinate and a y-coordinate.  So we have to estimate both of them.)

b. Then the shape either “opens up” or “opens down.”  If it opens up, the shape parameter is positive.  If it opens down, the shape parameter is negative.   So get the right sign for the shape parameter.

c. Now, we need to adjust the shape more.  If we make the shape parameter further from zero, it makes the model “steeper” and if we make the shape parameter closer to zero, it makes the model “shallower.”  

d. After we get the model approximately correct, then we adjust all of the parameters until we are reasonably satisfied with it.  Write those parameters here.  
14. Using the model to make predictions of the output value, given the input value.

a. Put your new x in the input column.  

b. Then copy the formula from the model down to get a prediction.  

c. DO NOT put anything in the y-data column for this point, because you don’t have any data for it.    

d. Interpolation is making a prediction within the observed x values.  

e. Extrapolation is making a prediction outside the range of the observed x values.  

Homework:   Topic J.  Part I.  1, 3, 4, 5, 6, 7    OR  Part II.  15, 17, 19, 21, 23, 25 
Topic K.   Part I.  3, 4, 5, 6, 7, 8   OR   Part II.  11, 13, 17, 19, 21
(Additional homework on these topics will be assigned.)
Quiz. 
1. For a given set of data, the average is given on the spreadsheet is 41.382938 and the standard deviation is 3.2849103.  Write two summaries of these measurements, rounded appropriately.  
a. One summary should be measurement 
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noise  (stdev)

b. The other summary should be  measurement 
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noise (95% confidence)
2. Topic J.  Problem 16.

3. Topic J. Problems 22 and 24.  

4. Topic K. 16a.  Then use the model to predict Y when X = 550 and again when X = 700. (Notice that answers may vary since not everyone will find the exact same linear model.)    For each of these predictions, identify whether it is interpolation or extrapolation.  
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