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This assignment must be turned in to the TA in hard-copy by the be-

ginning (�rst �ve minutes) of lab on February 17, 2012. As always, you

must complete the homework individually. Assignments turned in late will

be penalized one point for each day they are late; after seven days, they will

receive a grade of zero.

For each question show your work, and any associated R input and out-

put. If the question asks to create a plot, you must include both the R code

used to create the plot and the output of the plot.

Remember to follow the instructions in the �Homework Style Guide�

when writing and formatting your responses. Failure to adhere to those

rules will result in lost points.

See the lecture notes and The Cartoon Guide to Statistics for discussions

on probability.

Problem 1

(6 points total) Consider a random variable Y representing the annual num-

ber of Prussian soldiers accidentally killed by horse kicks between 1875 and

1894.1 The probability distribution of Y is given the following table.

1These data were published by Ladislaus Bortkiewicz in The Law of Small Numbers

(1898). Oddly, this is a famous dataset in statistics because it was the �rst practical
application of a probability distribution we will not discuss in this course. For more on
where these data, you can start with the Wikipedia article on Ladislaus Bortkiewicz
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y p(y)

0 0.51

1 0.33

2 0.11

3 0.04

4 0.01

� (1 point) What is the sample space (set of possible events) of this

random variable?2

� (1 point) Make a bar chart of this distribution. On the x axis, place

the values of Y and on the y axis place p(Y ). Is this distribution

symmetric, right-skewed, or left-skewed?

� (2 points) Calculate the expected value and variance of Y both

manually and using R.

� Calculate the expected value and variance of Y manually using

the equations given in Lecture 5. You must show your work. Your

answers should resemble slides 35 and 40 of Lecture 5.

� Create two vectors, y and py, containing the values of y and p(y),
respectively. In R, calculate the expected value and variance of Y
using their respective equations and these vectors. In your R code

for this question, you can only use sum, � and the arithmetical

operators, +-*/. You cannot use mean, sd, or var. Also, you

must use y and py, and cannot simply use R as a calculator. In

other words, your R code must match the equations for expected

value and variance.

� Find the following either manually or with R. Show your work in either

case.

� (1 point) What is the probability that there were less than 2

deaths in a year, p(Y < 2).

� (1 point) What is the probability that there was a positive number

of deaths in a year, p(Y > 0).

� (1 point) What is the probability of 3 deaths if it is known that

the number of deaths in that year was odd?

2Consider only the information given in the table. In other words, pretend that it is
impossible to have more than 4 deaths in a year.
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� (1 point) For this distribution, calculate the cumulative probability at

each value in Y . In other words, calculate P (Yi) =
∑

j≤i p(Yj) for each
value i of Yi. Create a plot with the values of Y on the x-axis and the

cumulative probabilities of Y on the y-axis. See Slide 54 of Lecture 5.

Problem 2

0.1 Part 1

(1 point) The following table gives the joint distribution of two variable.

support indicates the support for a bill, and contributions, which indicates

the level of contributions they received from lobbying. 3

The distribution of support is given in the following table

support p(support)

yes 0.76

no 0.24

The distribution of contributions is given in the following table

contributions p(contributions)

Low 0.25

Med Low 0.25

Med High 0.25

High 0.25

Suppose that support and contributions are independent. Find the

following values

� p(contributions = High and support = yes).

� p(contributions = High and support = no).

0.2 Part 2

(1 point) Later, you �nd out that the joint distribution of support and

contributions is the following,

3These numbers are taken from the SOPA dataset. support is the support for SOPA.
contributions is the campaign contributions from the entertainment industry net of
contributions from the internet industry, split into quartiles.
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support

contributions no yes

Low 0.21 0.04

Med Low 0.21 0.04

Med High 0.19 0.06

High 0.15 0.10

Compare this table with your results in part 1. Are support and

contributions independent? Why?

Bonus Question

The following example should provide some insight into the frequentist def-

inition of probability.

(1 point) Draw a sample of 5 values from the distribution in problem 1

using sample. What is the distribution of this sample? For a sample of 20?

For a sample of 100? For a sample of 1000? As the sample size gets larger,

how do the sample distributions compare with the probability distribution

from which they were drawn?
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