Curve Fitting and Goodness of Fit

Exercise 4 – Goodness of Fit
Activity

1. Correlation Coefficient (Linear) and Sum of Least Squares (non-linear) -- “R”
These are measures of strength of a relationship between two variables.  It is a number between -1 and 1.  Negative numbers imply a downward curve (negative relationship) and positive numbers imply an upward curve (positive relationship).  This number also tells the strength of the relationship between the variables.  The closer this number is to -1 or 1, the stronger the relationship.  There are different ways of calculating this number. Go to the following site to examine some different methods of finding the sum of least squares.  http://mathworld.wolfram.com/LeastSquaresFitting.html
2. Coefficient of Determination -- “R2”
The coefficient of determination is the ratio of explained variation compared to total variation  (how good does the curve fit).  This helps in determining how good your data is to the relationship between the variables.  It also let’s you know if there might be some “error” in gathering your data, and determining what those “errors” might be.  For example, if R2=0.9, this can be interpreted as saying that 90% of the data can be explained and 10% of the data is not explained.  There are several reasons for unexplained data; improper collection, equipment error, and poor analysis are just a few of the possibilities.
3. Finding R and R2 using traditional methods
For purpose of this part of the lesson, we will look only at the linear correlation.  Later in this lesson we will use technology to determine Goodness of Fit for more complex data and functions.

i. R=               n∑xy – (∑x)(∑y)




SqRt(n∑x2-(∑x)2)*SqRt(n∑y2-(∑y)2)
Where n is number of data, SqRt is square root, and ∑ is “sum of”
ii. Find the correlation coefficient and coefficient of determination for the following data set:
(1,1) 
(2,3)
(3,5)
(4,7)
(5,9)
(6,11)
(7,13)
(8,15)
(9,17)
(10,19)

iii. To make this simpler, put the data into columns.  Create columns for x, y, x2, y2, and xy.  Sum each of the columns.  Put that information into the equation above.
iv. What is the correlation coefficient?  

What is the coefficient of determination?

What do these values tell you about the data?

v. Find R and R2 for the other data sets in “trendline data” file in Excel.

vi. What do these values tell you about each data set?
4. Finding R and R2 using Excel.

i. Open “trendline data” in Excel.

ii. Use Chart Wizard to create a graph.  (just like in Exercise 3)

iii. Label Title, x-axis, and y-axis.

iv. Put a trendline for each graph (same as Exercise 3).

v. Under Options tab select “display equation on chart” AND “display R-squared value on the chart.”
vi. Complete a chart for each equation and r-squared for each data set using linear, second degree polynomial, and third degree polynomial.

vii. Which curve was the best fit for the data?  How do you know this?

viii. Change the sheet title to an appropriate name.

ix. Open “pollutiondata” in Excel.

x. Repeat steps ii-viii for the following relationships.
SO2 and Temperature

SO2 and Population

SO2 and Manufacturers

xi. Remember to answer the questions in vii.

xii. Save each sheet and file with the appropriate name.

5. Making predictions for Curve of Best Fit

i. Once a curve has been determined for data, predictions can be made.  
ii. To do this, input a value for the independent variable to get an output for the dependent variable

iii. Using the information gathered from the previous heading (#4), make the following predictions.
a) Predict the value when 12,15,and 20 are input for data sets 1,2, and 3 for “trendline data” in Excel.

b) Predict the value for “pollutiondata” in Excel when the temperature is 65, 20, and 45 degrees.
c) Predict the value for “pollutiondata” in Excel when the population is 457, 2135, and 3670.
d) Predict the value for “pollutiondata” in Excel when the number of manufacturers is 20, 1455, and 3249.

iv. Validate each of the outputs for the above:  Are they reasonable?  Do they make sense?  Do they stay relatively close to the curve of the data?

