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Today's practical work

Main Aim: To recap bivariate distributions in R, including the
bivariate Normal distribution.



Today's practical work

Main Aim: To recap bivariate distributions in R, including the
bivariate Normal distribution.

There are two parts to today's practical:

1. Simulating from bivariate distributions: Directly related to
the material in Chapter 6 of the course notes — two questions
to try

2. Mini project: General help and guidance



What you should have done so far...

Note that you should not attempt this practical unless you have
completed all activities from week 6, including:

m Attend (or watch the recording of) the synchronous online
lecture on Wednesday 2nd December

m Complete all work associated with Home Study video 8

m Complete all exercises in Chapter 6 of the course notes



Bivariate Distributions

Instructions: Try out all of these questions relating to material in
Chapter 6 of the course notes.

You will be taken to your breakout room to complete this work, in
which you can ask your tutor (Lee/Amy/Kieran/Nicola) for any
help you might need.

Suggested study time: Around 45 minutes.



Bivariate Distributions

1. Suppose that X ~ N(100,25) and that

2

frix(YIX = x) = \/Le_é(y_X)Q.

Write an R function to sample realizations from (X, Y), and
explore the dependence between X and Y. [Hint: Do you
recognize the distribution of Y|X? See Examples 6.1 and 6.2
in the lecture notes for more help]



Bivariate Distributions

2. Suppose

()~ ((5) (e 07))

(a) Write down the values of py, iy, ox and oy.

(b) Find the correlation p.

(c) Find the conditional distribution for Y|X = x, and use this to
simulate a sample of 1000 from the bivariate distibution for
(X, Y)T. Produce a plot of X versus Y, and use this to
confirm your answer to part (b). [Hint: See result 2 on page
51 of the lecture notes, and Example 6.3]



Bivariate Distributions

N

We will now repeat the simulation exercise in part (c) using
the MASS package. Set up your mean vector and variance
matrix with the following code:

mu=c (1,3)
sigma=matrix (data=c(2,—0.8xsqrt (2),—0.8xsqrt(2) ,1),
nrow=2,byrow=TRUE)

Now install the MASS package, which can be used to simulate
observations from a multivariate normal distribution; then
explore the mvrnorm function:

library (MASS)
?mvrnorm

Simulate a sample of 1000 pairs from the bivariate
distribution for (X, Y) T using mvrnorm, and produce a plot of
X versus Y. [Hint: See Example 6.4 in the lecture notes]



