
Nonlinear Data - Power and Exponential Models
Goals:

• Transform power and exponential models using logarithms to achieve linearity.

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

Nonlinear Data:
Power Model
(x to some power)

Suppose we have data that follows the model y=12.3 3√ x .  Note that this can 
also be written as y=12.3 x

1
3 .  If we collect data that follows this model 

(allowing for some natural variations) and construct a linear model, we might 
get the following scatterplot and residual plot.

Explain why a linear model does not make sense.

Transform the equation 
using logs y=12.3 x

1
3

New scatterplot:
Instead of plotting the 
original data, we plot the 
“logged” data.

For a power model, we 
would plot log(y) vs log(x) 
and observe that it is linear.



Exponential Model
(x is in the exponent)

Suppose we have data that follows the model y=0.62 (1.38x ) . 

Use logs to transform this equation.

Summary

You can remember this by the 
following silly analogy.  If you 
are fighting with sticks, two logs 
is more power.

If the original data follows a power model ( y=a xb ), then a plot of 
log(y) vs log(x) will be linear.

If the original data follows an exponential model ( y=abx ), then a plot of 
log(y) vs x will be linear.

Undoing Logs – Power 
Model

Suppose you have a data set, and a plot of log(y) vs log(x) appears linear, there 
is a high correlation between log(y) and log(x), and a residual plot shows no 
apparent pattern.  After running linear regression on the log(y) vs log(x) model, 
you obtain the following prediction equation:  log( y )=1.077+0.342 log(x )

What does the equation predict for y when x is 25?

“Undo” the logs to find the prediction equation for y.

Undoing Logs – 
Exponential Model

Suppose you have a data set, and a plot of log(y) vs x appears linear, there is a 
high correlation between log(y) and x, and a residual plot shows no apparent 
pattern.  After running linear regression on the log(y) vs x model, you obtain the 
following prediction equation:  log( y )=−0.564+0.149 x

What does the equation predict for y when x is 12?

“Undo” the logs to find the prediction equation for y.


