Project 1 — Linear regression
40 Points
CS151 — Dr. Shaffer
Due: Thursday October 5, 2000

1 Introduction

Reminder: Projects are individual work as discussed in class.

It is often helpful, when trying to understand the behavior of numerical data, to consider the possibility
that two quantities are related in some way. For example, many studies have shown that there is a high
correlation between cholesterol abundance in the body and heart disease. To understand the relationship
between two sets of measurements one often forms a model of what they believe such a relationship is.
That is, for example, they provide a chemical mechanism by which large levels of some form of cholesterol
can cause malfunction in the heart. These models often result in a quantitative relationship between two
measurements thought to be connected by cause and effect. The most common of such models is a linear
one whereby one asserts that, again for example, the rate of heart disease increases linearly with the level
of certain forms of cholesterol. When testing such a model it helps to obtain experimental data through
which one can determine the line of best fit and measure the deviation of the experimental data from that
line (this deviation is measured using quantity called the correlation coefficient).

2 Calculating the line of fit

Many scientific text books discuss the topic of finding the best line of fit (also called linear regression) through
a data set. Here I simply present the resulting equations. We need a line

y=mx+b (1)

through a set of data which minimizes the sum of the squared vertical distances between the line and the
data points. If we label the N data points (z;,y;) we find that
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b=y —mz (3)
where Z and g are average x and y values respectively. The correlation coefficient is given by
- NZixiyi—ZixiEiyi (4)

IV 32 = (520 [N S0 = ()
3 Your problem

Write a program which accepts as user input the data pairs that they believe are correlated and then displays
the equation of the line of best fit through their data and the correlation coefficient, r. After allowing the



user to record the equation of the line then, using the RaySegment class in EZWindows, draw the line in a
window. For the graphing portion you may assume that the z and y data lie in the range from 0 to 10.
Note that the graph will not be very meaningful since you are not displaying the data. Below is a sample
interaction (the user inputs are bold face):

Enter data point #1 (type a non-number to quit): 1 3.1
Enter data point #2 (type a non-number to quit): 2 3.9
Enter data point #3 (type a non-number to quit): 3.1 5.1
Enter data point #4 (type a non-number to quit): 4.3 6.2
Enter data point #5 (type a non-number to quit): 5.1 6.6
Enter data point #6 (type a non-number to quit): 5.7 7.0
Enter data point #7 (type a non-number to quit): 9.0 12.5
Enter data point #8 (type a non-number to quit): junk

You entered 7 data points.
The equation for the line of best fit is: y=1.13158x + 1.46088
The correlation coefficient is: 0.979584

Type a letter and press return to see your graph: a

at which point the program opens a window and displays a graph similar to the following:



4 tra credit

For 10 points extra credit find a way to store the data and the display it in your graph (hint: read the section
in the book on arrays ). Below is the sample output for such a program:

For an additional 10 points modify your program to scale the data to fit in the window even if the range
isnt 0 to 10.



