PBIO 294 HW 13 Sep 2017

Reinforcing concepts in K4, L1 and developing R skills.

Lavine. 1.10. Problem 2. Simulating Dice Rolls.

(a) simulate 6000 dice rolls. Count the number of 1’s, 2’s, . . ., 6's.

(b) You expect about 1000 of each number. How close was your result to what you expected?

(c) About how often would you expect to get more than 1030 1’s? Run an R simulation to

estimate the answer.

Lavine 1.10 Problem 37. Solve analytically or by simulation.

Ecologists are studying salamanders in a forest. There are two types of forest. Type A is
conducive to salamanders while type B is not. They are studying one forest but don’t know
which type it is. Types A and B are equally likely.

During the study, they randomly sample quadrats. (A quadrat is a square-meter plot.) In each
quadrat they count the number of salamanders. Some quadrats have poor salamander habitat.
In those quadrats the number of salamanders is 0. Other quadrats have good salamander
habitat. In those quadrats the number of salamanders is either 0, 1, 2, or 3, with probabilities
0.1, 0.3, 0.4, and 0.2, respectively. (Yes, there might be no salamanders in a quadrat with good
habitat.) In a type A forest, the probability that a quadrat is good is 0.8 and the probability that
it is pooris 0.2. In a type B forest the probability that a quadrat is good is 0.3 and the
probability that it is poor is 0.7.

(a) On average, what is the probability that a quadrat is good?

(b) On average, what is the probability that a quadrat has 0 salamanders, 1 salamander,

2 salamanders, 3 salamanders?

(c) The ecologists sample the first quadrat. It has 0 salamanders. What is the probability
that the quadrat is good?

(d) Given that the quadrat had 0 salamanders, what is the probability that the forest is
type A?



(e) Now the ecologists prepare to sample the second quadrat. Given the results from
the first quadrat, what is the probability that the second quadrat is good?

(f) Given the results from the first quadrat, what is the probability that they find no
salamanders in the second quadrat?

Lavine 1.10 Problem 44. This exercise is based on a computer lab that another professor
uses to teach the Central Limit Theorem. It was originally written in MATLAB but here it’s
translated into R. Enter the following R commands:

u <- matrix ( runif(250000), 1000, 250 )
y <-apply (u, 2, mean)

These create a 1000 x 250 (a thousand rows and two hundred fifty columns) matrix of
random draws, called u and a 250-dimensional vector y which contains the means of
each column of U.

Now enter the command hist(u[,1]). This command takes the first column of u (a column
vector with 1000 entries) and makes a histogram. Print out this histogram and describe
what it looks like. What distribution is the runif command drawing from?

Now enter the command hist(y). This command makes a histogram from the vectory.
Print out this histogram. Describe what it looks like and how it differs from the one
above. Based on the histogram, what distribution do you think y follows?

You generated y and u with the same random draws, so how can they have different
distributions? What’s going on here?



