BMS3 lecture 3 practice problems:  regression and ANCOVA

1.  Male lizards in the species Crotaphytus collaris use their jaws as weapons when fighting to protect their home territories.  Lappin and Husak (2005) tested whether the force of an individual’s bite predicted its territory size (e.g., do lizards with stronger bites have larger territories?).  Their data are in the file, lizard.csv.

The data are in the file, lizard.csv

a) To test Lappin and Husak (2005)’s question, which variable (bite force or territory size) should be the y-variable and which should be the x?  

b) Test Lappin and Husak (2005)’s question.  As always, check your assumptions and, if necessary, deal with violations of any assumptions before checking the results of the test.

2.  Were Neanderthals smaller-brained than modern humans?  Ruff et al. (1977) addressed this question by estimating Neanderthal brain size and body mass from Neanderthal specimens.  They obtained comparable measures in modern humans.  Neanderthals were larger than humans, and we know for many species that larger individuals will have larger brains.  So, Ruff et al. (1977) wished to know whether, after accounting for differences in body size, Neanderthals’ brains were of a different size than modern humans?  (i.e., is brain size per unit body size the same for Neanderthals and modern humans)?    ANCOVA allows a test of this sort:  by analyzing the effect of both body size and species on brain size, ANCOVA can test whether brain sizes differ between species after having accounted for differences in body size – i.e., by including body size in the model, ANCOVA tests whether brain size differs between species after accounting for body size.  You will now answer this question.  The data are in a file called, brains.csv.

The data are in the file, brains.csv

a) Think about these data.  Will brain size affect body size, or the reverse?  Decide which variable (brain size or body size) is the “cause”, and which is the “response”.  

b) Using the function plot(), plot the data in a single figure to show how brain size and body size relate to one another for each species.  Use the following option to colour the points from each species differently:  col=ifelse(species=="recent", "red", "blue")
c) Analyze these data with a GLM to determine whether species, mass, and their interaction affect brain size.  (Note that the mass and brain size data are already log (or ln) transfromed).  Note that the data are unbalanced.  Remember to test your assumptions.  What do you conclude?


3.   RStudio has a dataset already installed, called “Puromycin”.  Puromycin is an anti-biotic that inhibits proten synthesis.  The dataset in RStudio examines the rate of Puromycin action, depending on a) the concentration of Puromycin and b) in two states:  “treated” vs. “untreated”.

Obtain the dataset by simply typing, data(Puromycin); the dataframe will be called Puromycin.

a) Examine the dataframe.  Note that the columns are called, conc (i.e., concentration), rate (rate of reaction), and state.

b) Plot the data to show how rate depends on concentration; colour-code the data separately for the two states.  Do the data form a straight line?
c) If the data do not form a straight line, try log-transforming rate, concentration, or both.  In each case of the 3 cases, plot the data again to see whether the data from straight lines.

d) When you’re satisfied that the data are straight lines, analyze the appropriate data with a GLM to test whether the relationship between concentration and rate differs between treated vs. untreated states.  Remember to check your assumptions.  Note that these data are unbalanced.


4.  Mutations that occur during sperm production can be passed on to a father’s offspring.  Older human fathers have had more time to accumulate mutations in tissues that produce sperm cells.  As a result, we might predict that, on average, older fathers pass on more mutations to their offspring than younger fathers do.  Kong et al. (2012) used complete genome sequencing of 21 father-offspring pairs to count the number of mutations given by fathers to their children.  Kong et al. (2012) also recorded each father’s age.

These data are recorded in the file, “mutations.csv”.

Analyse these data to test whether the number of mutations passed on by a father depends on the father’s age.










[bookmark: _GoBack]5.    Mole rats are the only known mammals with distinct social classes.  Like bees, a single queen and a small number of males are the only reproducing individuals in a colony.  Remaining individuals, “workers”, do the work (gather food, defense care for the young, etc).  Recent data made researchers question whether there were actually two types of workers that appeared to differ in the amount of work they did: “worker” and “lazy”.  Scantlebury et al. (2006) wished to study the physiology of the two supposed worker types.  They were interested in two questions. Firstly,  they wished to examine the relationship between an individual’s mass and their daily energy expenditure.  Secondly, they  wished to know whether this relationship was the same for the two supposed worker classes.   Weight and energy expenditure  were evaluated for each mole rat, which was classified as either “worker” and “lazy”.  Note that the data are un-balanced.

These data are available in the file, “moleRats.csv”.

Analyse these data to test whether:  a) energy expenditure increases with body mass; b) whether this relationship differs between “worker” and “lazy” groups.


a. NOTE:  the data have already been log-transformed, for convenience
b. It is possible to produce a scatterplot with different colours that represent different treatments.  To do this, we add the option “col” to a plot() function, and write a little function that uses different colours for different groups.  For this question, try this:  

plot(lnMass~lnEnergy, xlab="ln(Body mass)", ylab="ln(Energy expenditure)", pch=2, col=ifelse(caste=="worker", "red", "blue"),data=mr)





S e practeprebems: egresion amdANCOVA

B —

e e g o (0 v
o e e oy e .

iy SIS

iy T oy e g e

) TetLppinand sk o0 qestion, s hck

2 ore st sl e o e s Rl 197)
e qesin b g ot nd e .
et pcment o S ol s et b
el e e g, e o oy s L
It il oo S0 3 (1977 o o et

e g o s o o e ol e

4 Thioksou s . Wi i st i rh e
e ol o s by e e s 5
e

) sk hftion . e vl e b s
oy et bt bt o e o e b

e e Tpec e o ot VTR,

) Ao e i L o e s s, s
I b, (o b s




