
ISLR2 Ex. 4.6
The logistic regression model for the probability of success (Y = get an A) is
(ISLR eq. 4.7):

p(X) = exp(β0 + β1X1 + β2X2)
1 + exp(β0 + β1X1 + β2X2) = 1

1 + exp(−(β0 + β1X1 + β2X2))

(a) Insert X1 = 40 and X2 = 3.5, and the given coefficient estimates β̂0 = −6,
β̂1 = 0.05 and β̂2 = 1 to obtain:

P̂ (Y = 1|X1 = 40, X2 = 3.5) = 1
1 + exp(−(β̂0 + β̂140 + β̂23.5))

= 0.38

The estimated probability of the student recieving an A is 38%.

(b) Set p̂(X1, X2 = 3.5) = 1/2 and solve for X1:

1
1 + exp(−(β̂0 + β̂1X1 + β̂23.5))

= 1/2

β̂0 + β̂1X1 + β̂23.5 = − log(1)

X1 = −1
β̂1

(β̂0 + β̂23.5) = 50

The student has to study for 50 hours to have a 50% chance of getting an A.

ISLR2 Ex. 4.9
(a) The odds O = p/(1 − p), corresponds to a probability p = O/(1 + O).

Given a odds of 0.37, we expect the fraction of people that default on their
credit card bill to be:

p = 0.37
1 + 0.37 = 0.27.

(b) With a probability p = 0.16 of default, the odds O is:

O = 0.16
1 − 0.16 = 0.19.
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