
5.4 Nonlinear Relationships 

 
1.  What if it fails? 

So you’ve done the scatterplot, r, and residual plot.  It fails!  Now what? 

 

You basically have two options in this non-linear world: 

1)  Do a non-linear regression with your calculator 

2)  Transform the data so it becomes linear, then run a linear regression 

 

2.  Non-linear regressions on your calculator 

The calculator can run non-linear regressions for you. 

 

# fingers,  x:  3  4  5  6   7 

# toes,       y:  4  6  7  9  16 

 
 

If you run a linear regression, you will see that r = 0.925, but that the residuals look janky. 

 

So let’s try a Quadratic regression! You type: STAT CALC 5:QuadReg L1, L2. 

 

    
 

So the equation is 
2.7857 5.1571 12.9714y x x    (but put in context, of course!) 

Similarly, it can do cubic, quartic, exponential, or logarithmic equations (ExpReg and 

LnReg). 

 

The R2 is from the equation 
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R   .  It’s basically the proportion of variation in the 

y-values explained by the CURVE of regression. 

 

Generally I (or the AP people) will tell you which one to run. 

 

 



3.  Transforming The Data 

The other option is to “transform” the data until it is linear, then run a linear regression. 

 

For example, a log-log transformation does the log of the x-values, and the log of the y-

values, and then does a regression on the two new sets of values (L3 vs. L4!). 

 

Example: 

# fingers,  x:  3  4  5  6   7 

# toes,       y:  4  6  7  9  16 

 

You do log L1 and log L2 and put them in L3 and L4: 

     
 

Then do LinReg(a+bx) L3, L4. 

 

Your equation is log 1.473log .125y x   (but again, in context) 

 

Example:  What would this equation predict if x = 7 fingies? 

Solution:   log 1.473log7 .125y    

  log 1.1198y   

  
1.119810y   

  13.18y   toes 

 

The problems in the book and on the AP exam will tell you what transformations to do.  

Sometimes they are log-log, sometimes you transform only a single log, and sometimes you 

could even transform by squaring the x-values, or square-rooting them. Also you could do ln 

instead of log, and it wouldn’t make a difference in the end prediction (although the equation 

would be different). The rules are in the book if you want them, but they are complicated. 


