
Exercises for exercise class 6b in MMS075, Feb 26, 2020 

 

1. Which of the figures below showing estimated probability curves from logistic regression 

corresponds to a model with confounding? 

 

 
 

 
 

How would you describe the effect of changing the value of X1 from class A to class B in the 

different models? 

 

2. An air conditioning company collects information about factors that affect the probability of 

installing central air conditioning. As a first step, they analyze the Housing dataset in R and 

consider the following variables as predictors: price, denoting the sale price of a house ($), 

gashw indicating whether the house uses gas for hot water heating (yes/no), and stories 

indicating the number of stories excluding basement (numerical value). Their analysis in R 

returns the following summary output: 

 



 
 

Using this output, do the following tasks: 

a) Specify the equations predicting the probability that a house with 2 stories has air 

conditioning, depending on its price and whether it uses gas for hot water heating! 

b) Estimate the probability that a house with a sale price of $90000 and 2 stories that 

does not use gas for hot water heating has central air conditioning!  

 

In addressing parts a) and b), remember that the equation for estimating the probability of a 

“case” in logistic regression is as follows: 

 
 

3. The air conditioner company considered in exercise 2 investigates the different factors 

individually, to understand how much we know if there is only limited information available. 

The coefficients from the three single variable models are given in the R outputs below. 

Comparing these with the output for the multivariate model, is there a sign of confounding? 

 

Output 1: 

 
 

Output 2: 

  
 

Output 3: 

 



4. Show that in case of binary response, the alternative formulation of the multinomial logistic 

regression model (see equation below) is indeed the same as the usual (i.e. binomial) logistic 

regression model 

 

 
 

5. The Mode dataset in the Ecdat library in R contains data about travel modes: the estimated 

cost and time of car, carpool, bus or rail for different trips and the decision of which travel 

mode is chosen for the trip. We want to understand how the decision depends on the 

various parameters, in particular, what influences people to choose the different 

alternatives instead of driving a car. Therefore, we fit a multinomial logistic regression model 

with “car” as reference level, see the R commands and the output below. 

 

 
 

Based on this output, how are the following changes expected to affect the probability of 

choosing various alternatives: 

a) Increasing the cost of car trips; 

b) Decreasing the time of car trips; 

c) Increasing the price of train tickets; 

d) Building new, faster train connections; 

e) Increasing fuel price? 

 

6. Consider a simple model A and a very flexible model B. Evaluate whether the following 

inequalities always hold: 

a. Training MSE for model B ≤ Training MSE for model A; 

b. Test MSE for model B ≤ Test MSE for model A. 

 

7. Feedback quiz (optional): Go to www.menti.com and use the code 38 50 70. Note that using 

this code, you can both give feedback about today’s lecture and suggest topics to focus on 

during the classes next week. 

http://www.menti.com/

