Biol 404 : Statistics assignment 2

Question 1. For each of the experiments described below: (1) describe all factors (a factor is an explanatory variable) as either fixed or random, (2) describe the type of analysis appropriate for the experimental design (possible options: 2 way factorial ANOVA, randomized block ANOVA, split-plot ANOVA, nested ANOVA, ANCOVA, stepwise regression, Chi-squared test). Here’s a table to help organize your answers, you are free to add explanations of your answers if you wish:

	Experiment
	Factors (for each, indicate if fixed or random)
	Type of analysis (see options above)

	A
	
	

	B
	
	

	C
	
	

	D
	
	

	E
	
	


A. The purpose of this experiment is to assess how quickly three different diversity indices could be calculated. We selected at random 6 students from the Biol 404 class. Each student was timed as they calculated species diversity from a common dataset using each of three species diversity indices: Simpsons’, Margalef and Shannon-Weiner indices. We attempted to minimize bias by using the same dataset in all trials, and by randomly assigning the order in which the diversity indices were calculated by each student.

B. This experiment was designed to test the effect of increasing seawater pH on the thickness of mollusk shells.  We measured the initial shell thickness of each mollusk, then placed the mollusks singly in beakers containing seawater at either pH 8 (natural) or pH 6 (predicted under CO2 increase). Each beaker was aerated, and food particles were added daily. After one month, the thickness of each mollusk’s shell was measured again.

C. This experiment assesses the effect of simulated hurricane damage on ground-dwelling insect communities. Hurricanes do two things: they remove leaves from the tops of trees, and they increase deposition of detritus (dead leaves and sticks) on the ground. Therefore, to simulate hurricane damage we cut the tops of trees on 4 plots and left the tops of trees intact on another 4 control plots. In each plot we increased the amount of detritus in half of the plot, and left detritus at natural levels in the other half of the plot. After 6 months we assessed insect abundance.

D. We wished to examine the effect of select environmental variables on the species diversity of soil mites. We collected soil samples (each sample 20 cm2 area x 2 cm depth) from a variety of habitats, and measured soil moisture (g water/g soil) and biomass of aboveground vegetation (g dry wt/ m2). Mites were extracted from each soil sample, sorted to morphospecies, and the number of morphospecies per sample was used as a measure of species diversity.

E. How does cattle grazing affect zebra fitness? Our study takes place in four private reserves in Kenya, two of which allow cattle grazing and two of which exclude cattle.  In each reserve we located three herds of zebra, and for each reproductive-aged female in each herd recorded the number of offspring born to her over a 5 year period.

Question 2. Perform an analysis of covariance (ANCOVA) on the following data which summarizes the effects of predation (predator present, absent) and plant biomass (ranging from 10 to 100 g/m2) on the density of herbivorous insects in a grassland. I suggest that you use the “Fit Model” dialog box in JMP. 

	Herbivore density in presence of predator (number per m2)
	Plant biomass 

g/m2
	
	Herbivore density in absence of predator (number per m2)
	Plant biomass

g/m2

	30
	10
	
	10
	36

	35
	30
	
	31
	42

	37
	45
	
	50
	43

	39
	60
	
	68
	46

	41
	85
	
	80
	47

	43
	100
	
	95
	48


Answer the following questions:

(A) Why do you need to test for an interaction before the main effects?

(B) According to your model output, how much is herbivore density reduced by predators (give mean and SE)? Which parameter in your model gives you this answer? [note: I am explicitly asking you to get the answer from the model output here!]

(C) Fill in the table below to summarize your model results. Remember to include both numerator and denominator df for F tests!!

	
	F df (numerator, denominator)
	F value
	P value

	Predator
	
	
	

	Plant
	
	
	

	Predator x plant
	
	
	


Question 3. Which of the following pairs of contrasts are orthogonal?

1.  A  vs (B and C and D)

2.  (A and B) vs D

3.  B vs (C and D)

4. B vs. C

Here is a table for your results (no need to fill in the shaded areas, use “O” for orthogonal,”NO” for not):

	
	1
	2
	3
	4

	1
	X
	
	
	

	2
	X
	X
	
	

	3
	X
	X
	X
	

	4
	X
	X
	X
	X


Question 4. In regression, why does the effect of an explanatory variable depend on which other explanatory variables are already entered into the regression model?

