Exercises week 11

To do the last exercise, you need to get the Weekly dataset. After having installed the package
ISLR, use the R commands

> library(ISLR)
> attach(Weekly)

From the course book (Hastie et al, 2009):

e Exercise 4.2: to understand how LDA classifies the observations and the similarities be-
tween LDA and linear regression. See §4.3.

From James et al (2013):

e Suppose we collect data for a group of students in a statistics class with variables X; =
hours studied, X» = undergrad GPA, and Y = receive an A. We fit a logistic regression
and produce estimated coefficient, 5y = —6, 5, = 0.05, B2 = 1.

(a) Estimate the probability that a student who studies for 40 h and has an undergrad
GPA of 3.5 gets an A in the class.

(b) How many hours would the student in part (a) need to study to have a 50% chance
of getting an A in the class?

e This problem has to do with odds.

(a) On average, what fraction of people with an odds of 0.37 of defaulting on their credit
card payment will in fact default?

(b) Suppose that an individual has a 16% chance of defaulting on her credit card payment.
What are the odds that she will default?

e This question should be answered using the Weekly data set. |...]

(a) Produce some numerical and graphical summaries of the Weekly data. Do there
appear to be any patterns?

(b) Use the full data set to perform a logistic regression with Direction as the response
and the five lag variables plus Volume as predictors. Use the summary function to
print the results. Do any of the predictors appear to be statistically significant? If so,
which ones?

(¢) Compute the confusion matrix and overall fraction of correct predictions. Explain
what the confusion matrix is telling you about the types of mistakes made by logistic
regression.

(d) Now fit the logistic regression model using a training data period from 1990 to 2008,
with Lag?2 as the only predictor. Compute the confusion matrix and the overall fraction
of correct predictions for the held out data (that is, the data from 2009 and 2010).

(e) Repeat (d) using LDA.



