Statistics and Bioinformatics

Problem set 5

Normal Distribution

Exercises

Z scores

1) Assume that the yield of a particular orchard species follows a normal distribution with mean 20 kg and standard deviation 3 kg per tree, and there is no annual variation because of industrial farming methods.  Draw a graph of the normal distribution, and for each of the following observations of yield from a tree taken from this population, calculate the Z score and the point on the curve where this observation occurs. 

a) 20 kg 

b) 24 kg 

c) 18 kg 

d) 14 kg 

e) 27 kg 

2) For each of the above observations in (1), find the probability that a random observation is more extreme than that observed (i.e. find the probability of the tail of the distribution cut off at the point of the observation).   Hint: use pnorm(Z) to find the probability that a random observation is Z or smaller, and one minus this probability to find the probability that a random observation is Z or bigger.

3) Suppose 100 of the trees in problem 1 are planted in an orchard, and the yield is harvested each year.   The orchard owner needs a total yield of 1950 kg from the orchard to break even financially.  What is the probability that the owner will not break even in a year?  Hint: calculate the sample mean yield required to break even, its standard deviation, and its Z-value.  What do you assume to make this calculation? 

4) In Gregor Mendel’s Experiment 2, he counted 6022 yellow seeds out of 8023.  Assume the true probability of a yellow seed is 0.75.

a) Can the number of yellow seeds be approximated as a normal variable?  Why?  

b) Using the true probability, calculate the true variance and standard deviation of the number of yellow seeds.  

c) Calculate the Z value for 6022 yellow seeds, and indicate its position on a graph of the normal distribution. 

d) What is the probability of finding less than 6022 yellow? 

e) What is the probability of finding more than 6022 yellow?

f) What is the probability of finding a number of yellow closer to the expected value than Mendel did?

g) Do you think Mendel was dishonest in reporting his counts in this experiment?

