Lab 5 self assessment
The data in alanine.csv are measurements from a gene silencing study in the plant Arabidopsis.   There are two groups: 
	WT plants are from the wildtype genotype
	HT plants have the wildtype genotype except that the HT gene has been silenced.   
The details of how the treatment is imposed are complicated and not relevant to this question.  You can treat the data as if genotype (WT or HT) was randomly assigned to each plant.  The response is the measured alanine concentration in 20 WT plants and 20 HT plants.    

Read the data file and fit a two-sample t-test.    
a) What is the experiment unit for these data?  What is the observational unit?
b) Is it reasonable to assume independence for these data?  Briefly explain why or why not.
c) Plot a side-by-side boxplot of the observations.   What differences do you see between the two distributions?  Consider location, scale and shape.
d) Calculate the residuals and plot the residuals using a side-by-side box plot.  Does this help identify differences in location, scale or shape?
e) Plot all 40 residuals on one QQ plot.  Is the assumption of normally distributed errors reasonable?  Briefly explain why or why not.
f) Separately plot QQ plots for the 20 residuals from each genotype.  Is the assumption of normally distributed errors reasonable for each genotype?  Briefly explain why or why not.



Answers:
a) Experimental Unit: the plant - because treatment randomly assigned to plant
     Observational Unit: the plant - because one row of data represents one plant

b) Yes, independence is appropriate.  The experimental unit and observation unit are the same "thing".

c) I see a clear difference in location.  Perhaps there is a difference in scale (HT less variable).   Perhaps there is a difference in shape.
[image: ]
d) location: can't tell anything about location because residuals always centered at 0 within each group.
scale: much easier to see a difference when the groups are centered at the same place
shape: maybe a difference in shape.  Hard to tell with only 20 observations per group.

[image: ]
e) Looks like a few too many large values (upper tail deviating from expected line)
[image: ]

[bookmark: _GoBack]f) And those unusually large values are in the WT genotype.  The HT looks reasonably normal.  [image: ]
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