
Week 13 in-class exercise/homework 

(1) Break up into three groups of equal size. 

(2) Each group will attempt to do both problems. Be sure to discuss the problems and approaches.  

(3) This time we are using a dataset on mating success (number of mates) and reproductive success 

(number of offspring) in a hermaphroditic freshwater snail. 

a. Go to http://datadryad.org/resource/doi:10.5061/dryad.m01qr.  

b. Download the data and paper. 

(4) Problem 1: 

a. First, we focus on male and female mating success (mMS and fMS). Every individual is 

both male and female, so each individual has a value for each form of mating success. 

b. The treatment is a food treatment: High or Low. The hypothesis is that food treatment 

affects mating success. 

c. Body weight is another potential factor. 

d. Use a poisson, quasipoisson or negative binomial model to test the hypothesis that 

food treatment and body weight affect male mating success. Remove terms until you 

have the minimal model. 

e. Do the same thing for female mating success. 

f. Body weight could be interpreted as a random factor, because the real question is 

whether or not food treatment affects mating success. Fit a model with body weight as 

a random factor. 

g. Produce graphs to justify your choice of models and to look for any problems. What is 

the interpretation of your analysis? Do you see any potential problems? 

(5) Problem 2: 

a. Now we are focusing on reproductive success (mRS and fRS). Plot histograms of the 

variables and scatterplots of mRS and fRS on Body Weight. Do you see any patterns? 

b. Fit a Poisson glm for mRS with Body Weight and Treatment as factors (including the 

interaction). Is it a good fit? If not, try related distributions (quasipoisson and negative 

binomial). Which model provides the best fit? 

c. What is your interpretation for mRS? Repeat the procedure for fRS. What did you find? 

d. Plot the relationship between fRS and BodyWeight for each level of Treatment 

separately. Fit a quasipoisson glm for each graph separately and modify the code from 

the class slides to fit the predicted line to each graph. What does the line look like? Do 

you think the quasipoisson model was necessary? 

e. With fRS as the response variable, fit a Gaussian model with Body Weight as a random 

factor and Treatment as a fixed factor. Allow heterogeneity in the variance across 

Treatment. Does modeling heterogeneity or the random factor improve the model? 

f. Interpret your results and provide graphs supporting your conclusions. 

 

(6) How do your results compare to those in the paper? Were the authors justified in using their 

approach? 
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