Math 109   Class 10     10/2/07      
Linear Models
In many applications to business, industry, science and social science, one uses data to make predictions and judgments.  Often this is done by creating a mathematical model as an equation or graph to represent or approximate what is happening or will happen.  One of the basic types of models is a linear or straight-line model.  If you take statistics you will study this in detail when you study linear regression and correlation.

Suppose a recently formed company’s profit were as follows [in $10,000]:
Year                 1996   1997    1998   1999   2000   2001

Profit                   1         2          4         3        7         9
To graph these we simplify by making 1996 year 1, 1997 year 2, etc.  We then graph the points (1,1), (2,2), (3,4), (4,3), (5,7), (6,9)
If we use (1,1) and (5,7) to make a line to model the business the profit we get:

        slope m = (7-1)/(5-1) = 6/4 = 3/2 = 1.5    so
       y-1 = 1.5(x-1)  which simplifies to y = 1.5x - .5
Using this model, what would you predict would be the profit in 2002?  Since 2002 is year 7 we put 7 into the equation and get  1.5(7) - .5 = 10.5 - .5 = 10. ($100,000)

1999 (year 4) looks like it does not fit.  We check and discover that there was a big insurance claim that hurt the profits.  What would you estimate the profits should have been in 1999 using this model?

                  1.5(4) - .5 = 5.5  ($55,000 instead of $30,000)
What would this model say 1997 should have been?

                   1.5(2) - .5 = 2.5  which is close to the 2 it was.

Suppose we used (2,2) and (6,9) instead of (1,1) and (5,7) to make our model.  Then the slope would be (9-2)/(6-2) = 7/4 = 1.75 and the line would be y-2 = 1.75(x-2) which simplifies to y = 1.75x - 1.5.  What would this model predict for 2002 [year 7]?  

        1.75(7) - 1.5 = 12.25-1.5= 10.75  [$107,500] which is slightly higher than the other model predicted.
Graphing Calculator
