Regression Analysis and the Correlation Coefficient

Fitting a line or curve to a set of data points is called regression analysis. A regression model can be classified
according to the type of curve that is fitted to the data which is entered into L4 and L,

A linear regression model has the form y=ax+5b

An exponential regression model has the form y=a-b"

A logarithmic regression model has the form y=a+blInx , .
. , How well does your regression equation truly
A power regression model has the form y=a-x represent your set of data? One of the ways to
determine the answer to this question is to
examine the correlation coefficient, r.
Examples:
The value of r is between -1 and +1. The closer r
1) Two different tests were designed to measure understanding | is to +1 or -1, the stronger the correlation. If

of a topic. The two tests were given to ten students with the r>0 then we have a positive correlation, and if
r <0 we have a negative correlation. If r is close

following results: to zero, then we have no correlation.

Testa | 75 |76 [ 88 ] 92[95 | 67 ) 58] 72| 74 | 8l To find the correlation coefficient, r, you will need

Testy | 81 | 73 | 85| 8889 | 73| 66| 75| 70 | 78 to make sure that the Diagnostic flag is turned
- on. When the calculator is reset, your Diagnostic
Construct a scatter plot for these scores, and then write an flag will be turned off, so you will need to turn

equation for the line of best fit (round slope and intercept to your Diagnostics back on.

the nearest hundredth). To turn the Diagnostics on:

1. Press 2nd CATALOG (above the numeral zero)

to display the Catalog EETHLDEH )
in alpha mode (note eFendHs
the A in the upper ngendﬂutn
right hand corner). DiagnosticOff
rOiagnosticOn
cime
DizrF

2. Press D (to fast forward to the D's) and use
the down arrow ¥ to move the pointer to
DiagnosticOn.

3. Press ENTER. DiagnosticOn will appear on
the home screen. Press ENTER and “Done”
will appear.

The correlation coefficient, r, will appear on the
screen that shows the regression equation
|nformat|or1 as Cinked
shown at right. u=zx+h

Find the correlation coefficient. (see directions at right) x

Predict the score, to the nearest integer, on test y for a
student who scored 87 on test x.



2)

3)

4)

5)

Which scatter diagram shows the strongest positive correlation?

(3)

A linear regression equation of best fit between a student’s attendance and the degree of success in school is
h=0.5x+ 68.5. The correlation coefficient, r, for these data would be

(1) -1<r<0 3) r=0

2)r=-1 4) 0<r<l1

A box containing 1,000 coins is shaken and the coins are emptied onto a table. Only the coins that land heads
up are returned to the box, and then the process is repeated. The accompanying table shows the number of
trials and the number of coins returned to the box after each trial.

Trial 0 1 3 4 6
Coins Returned | 1,000 | 610 220 132 45

Write an exponential regression equation, rounding the calculated values to the nearest ten-thousandth.

Use the equation to predict how many coins would be returned to the box after the eighth trial.

The accompanying table shows the average salary of baseball players since 1984. Using the data in the table,
create a scatter plot on the grid and state the exponential regression equation with the coefficient and base
rounded to the nearest hundredth.

Using your written regression equation, estimate the salary of a baseball player in the year 2005, to the
nearest thousand dollars.

Baseball Players’ Salaries

Numbers of Years Average Salary
Since 1984 (thousands of dollars)

290
320
400
495
600
700
820

[=]

1,000
1,250
1,580
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