
Bivariate Correlation and Regression Analysis with JMP: 
Ladybugs’ Phototaxic Response Related to Temperature 

 Download the Ladybugs Data .  Remember where, on your computer, you saved the data file.  
We did some simple descriptive statistics with these data earlier this semester. 

These data were obtained from scatterplots in an article by N. H. Copp (Animal Behavior, 31,: 
424-430).  This article has been made available to you, and I encourage you to read it.  Ladybugs 
tend to form large Winter aggregations, clinging to one another in large clumps, perhaps to stay 
warm.  These aggregations break up in the Spring.  Copp investigated ladybugs’ phototaxic response 
(tendency to go towards, or away from light) as a function of the ambient temperature.  Each subject 
is a group of 100 ladybugs in the laboratory.  The ladybugs were put in a testing apparatus where one 
side was lighted and the other side was dark. 

The scores in column one are the ambient temperature.  Those in column two are the number 
of ladybugs that were observed on the lighted side of the testing apparatus. 

 After bringing the data into JMP, Click Analyze, Fit X by Y. 

 

 Click NumLighted and then Y,Response 

 Click Temperature and then X, Factor. 

 

 Click OK and then click the red arrowhead and then Fit Line. 

http://core.ecu.edu/psyc/wuenschk/StatData/Ladybugs.dat


 



 In your summary statement, you should 
include the value of r2 or r and a confidence 
interval.  JMP does not provide the confidence 
interval, but Vassar University does.  First, find r, 
which is simply the square root of r2 .  For our 
data, r = SQRT(.137393) = .371.  Next, go to the 
Vassar calculator.  Enter the value of r and the 
number of cases and click Calculate. 

 

 

Presenting the Results 

 The number of ladybugs showing positive phototaxis was significantly correlated with ambient 
temperature, number = 44.88 + .444(temperature), r = .371, 95% CI [.084, .601] 

 

Polynomial Regression 

 You just conducted a linear regression analysis.  The R2 indicates that the linear model 
explains 14% of the differences in ladybugs’ phototaxic response as predicted by temperature.  The 
plot, however, clearly reveals that the relationship is not linear.  Let’s try a polynomial regression.  
Click the red arrow-head and select Fit Polynomial, 2, quadratic. 

 

 Holy moly, look at the output: 

http://vassarstats.net/rho.html
http://vassarstats.net/rho.html


 

 The quadratic model (one with one bend in the prediction line) explains 60% of the differences 
in the phototaxic response of ladybugs.  The linear model explained only 14%  Copp knows his 
ladybugs, but he employed only a linear model.  Clearly the quadratic model fits the data much better. 



 There is a hint of a second bend in the relationship between temperature and phototaxic 
response.  Let’s try a cubic model, which includes two bends.  Click the red arrow-head again, 
Polynomial, and 3, cubic.  Here is the output: 

 



 Double Holy Moly.  A second bend significantly improves the model’s fit to the data, which now 
explains 75% of the differences in the ladybugs’ phototaxic response. 

 Now shift into creative mode.  Try to explain both bends in the curve relating temperature to 
phototaxic response in ladybugs. 
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