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Write your exam identification number on each paper and cover sheet (the number 
stated in the upper right hand corner on your exam cover).  
 
Use one cover sheet for the multiple-choice answer sheet (questions 1 and 2) and one cover 
sheet per main question for the remaining questions in 3, 4 and 5. Explain notions/concepts and 
symbols. If you think that a question is vaguely formulated, specify the conditions used for 
solving it. Only legible exams will be marked. No aids are allowed. 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
The exam consists of 5 main questions where each main question includes several sub 
questions. The points for each sub question are stated after each such question.  
 
Main questions 1 and 2 contain a total of 10 multiple choice sub questions, record your 
answers to these questions on the separate answer sheet provided.  Use separate sheets 
of graph paper to write your answers to the remaining main questions 3, 4 and 5. 
 
Please give short and precise answers! 
 
The exam can yield 100 points in total. For the grade E 40 points are required, for D 50 points, C 
60 points, B 75 points and A 90 points. 
 
--------------------------------------------------------------------------------------------------------------------------- 
Your results will be made available on your “My Studies” account (www.mitt.su.se) on the 18th of 
November at the latest. 
--------------------------------------------------------------------------------------------------------------------------- 
 

Good luck! 
 
 
 
 
 
 
 
 
 
 



 
 
 

Question 1: Multiple choice (20 points, 4 points each) 
 
Indicate your answer on the separate answer sheet provided. Only give one answer per question. 
 

1) In nonlinear models, the expected change in the dependent variable for a change in one of 

the explanatory variables is given by 

A) △Y = f(X1 + X1, X2,... Xk). 

B) △Y = f(X1 + △X1, X2 + △X2,..., Xk+ △Xk)- f(X1, X2,...Xk). 

C) △Y = f(X1 + △X1, X2,..., Xk)- f(X1, X2,...Xk). 

D) △Y = f(X1, X2,..., Xk)- f(X1, X2,...Xk). 

 

2) The interpretation of the slope coefficient in the model Yi = β0 + β1 ln(Xi) + ui is as follows: 

A) a 1% change in X is associated with a β1 % change in Y. 

B) a 1% change in X is associated with a change in Y of 0.01 β1. 

C) a change in X by one unit is associated with a  β1 100% change in Y. 

D) a change in X by one unit is associated with a β1 change in Y. 

 

3) The Fixed Effects regression model 

A) has n different intercepts. 

B) the slope coefficients are allowed to differ across entities, but the intercept is "fixed" 

(remains unchanged). 

C) has "fixed" (repaired) the effect of heteroskedasticity. 

D) in a log-log model may include logs of the binary variables, which control for the fixed 

effects. 

 

4) The interpretation of the slope coefficient in the model ln(Yi) = β0 + β1 ln(Xi)+ ui is as 

follows: 

A) a 1% change in X is associated with a β1 % change in Y. 

B) a change in X by one unit is associated with a β1 change in Y. 

C) a change in X by one unit is associated with a 100 β1 % change in Y. 

D) a 1% change in X is associated with a change in Y of 0.01 β1. 

 

5) For the polynomial regression model, 

A) you need new estimation techniques since the OLS assumptions do not apply any longer. 

B) the techniques for estimation and inference developed for multiple regression can be 

applied. 

C) you can still use OLS estimation techniques, but the t-statistics do not have an asymptotic 

normal distribution. 

D) the critical values from the normal distribution have to be changed to 1.962, 1.963, etc. 
 
 
 
 



 
 
 

Question 2: Multiple choice (20 points, 4 points each) 
 
Indicate your answer on the separate answer sheet provided. Only give one answer per question.  
 

1) E(Y X1, ..., Xk) = Pr(Y = 1 X1,..., Xk) means that 

A) for a binary variable model, the predicted value from the population regression is the 

probability that Y=1, given X. 

B) dividing Y by the X's is the same as the probability of Y being the inverse of the sum of the 

X's. 

C) the exponential of Y is the same as the probability of Y happening. 

D) you are pretty certain that Y takes on a value of 1 given the X's. 

 

2) The linear probability model is  

A) the application of the multiple regression model with a continuous left-hand side variable 

and a binary variable as at least one of the regressors. 

B) an example of  probit estimation. 

C) another word for logit estimation. 

D) the application of the linear multiple regression model to a binary dependent variable. 

 

3) In the linear probability model, the interpretation of the slope coefficient is 

A) the change in odds associated with a unit change in X, holding other regressors constant. 

B) not all that meaningful since the dependent variable is either 0 or 1.  

C) the change in probability that Y=1 associated with a unit change in X, holding others 

regressors constant. 

D) the response in the dependent variable to a percentage change in the regressor. 

 

4) The major flaw of the linear probability model is that 

A) the actuals can only be 0 and 1, but the predicted are almost always different from that. 

B) the regression R2 cannot be used as a measure of fit. 

C) people do not always make clear-cut decisions. 

D) the predicted values can lie above 1 and below 0. 

 

5) The probit model 

A) is the same as the logit model. 

B) always gives the same fit for the predicted values as the linear probability model for 

values between 0.1 and 0.9. 

C) forces the predicted values to lie between 0 and 1. 

D) should not be used since it is too complicated. 
 
 
 
 
 
 
 



 
 
 

Question 3: Omitted variables (20 points) 
 
We are interested in estimating the returns to schooling. We specify the following equation: 
 

ln(𝑊𝑎𝑔𝑒𝑖) = 𝛽0 + 𝛽1𝑆𝑖 + 𝑢𝑖   (1) 
 
where 𝑊𝑎𝑔𝑒𝑖 is the hourly wage rate and 𝑆𝑖 is years of schooling.  
 
(i) When you estimate the Equation (1) with OLS you get an estimate of 𝛽1 equal to 
0.10. Interpret this estimated coefficient. (4 points) 
 
(ii) Assume that 𝑢𝑖 = 𝛽2𝐴𝑏𝑖𝑙𝑖𝑡𝑦𝑖 + 𝜀𝑖 and that 𝑐𝑜𝑣(𝑆𝑖, 𝜀𝑖) = 0. Also consider the following help 
regression 
 

𝐴𝑏𝑖𝑙𝑖𝑡𝑦𝑖 =  𝛾0 +  𝛾1𝑆𝑖 + 𝜀𝑖   
 
Say that we know that 𝛾1 = 1 and that 𝛽2 = 0.05. Based on this information what is the size of 
the omitted variable bias? (6 points)  
 
(iii) You have a measure of an iq test (𝐼𝑄𝑖) conducted very early in individual’s life (it is therefore 
not a function of years of schooling) and you estimate the following model 
 

ln(𝑊𝑎𝑔𝑒𝑖) = 𝛽0 + 𝛽1𝑆𝑖 + 𝛽2𝐼𝑄𝑖 + 𝑢𝑖   
 
and your OLS-estimate of 𝛽1 turns out to be equal to 0.07. You then run the following regression 
 

𝑆𝑖 = 𝛼0 + 𝛼1𝐼𝑄𝑖 + 𝜀𝑖   
 
using OLS and calculate the residual: 𝜀�̂� = 𝑆𝑖 − (�̂�0 + �̂�1𝐼𝑄𝑖). You then run the following OLS 
regression 
 

ln(𝑊𝑎𝑔𝑒𝑖) = 𝜆0 + 𝜆1𝜀�̂� + 𝑣𝑖   
 
What is your OLS-estimate of 𝜆1? Explain intuitively why. (10 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Question 4: Difference-in-differences (20 points) 
 
You are interested in estimating the effect of an increase in the marginal tax rate (𝑀𝑅𝑇) on 
weekly work hours (𝐻𝑜𝑢𝑟𝑠). Say, hypothetically, that half of the Swedish municipalities 
increased the marginal tax rate in 2010 whereas the marginal tax rate in the other municipalities 
remained unchanged. You have data at the municipality level, i.e., average marginal tax rates and 
average weekly work hours at the municipality level, for the years 2005-2009 and 2011.  
 
(i) Based on this data formulate the regression equation that you can use in order to estimate the 
causal effect of the marginal tax rate increase on weekly work hours. Motivate the choice of this 
equation and explain how you would interpret the main coefficient of interest. Be precise when 
explaining the indexation and notation you use.  (10 points) 
 
(ii) Estimate the effect of the tax increase using the following figures provided in the table below. 
(4 points) 
 

 Average Hours in 
treated municipalities 

Average Hours in control 
municipalities 

2005-2009 37 35 

2011 35 34 

 
(iii) What is the key assumption in order to make a causal interpretation of the estimate in (ii)? 
What strategy would you suggest to examine this assumption? (6 points) 
 

 
Question 5: IV (20 points) 
 
We are interested in estimating the returns to college education. We specify the following 
equation: 
 

ln(𝑊𝑎𝑔𝑒𝑖) = 𝛽0 + 𝛽1𝐶𝑜𝑙𝑙𝑒𝑔𝑒𝑖 + 𝑢𝑖   
 
where 𝑊𝑎𝑔𝑒𝑖 is the hourly wage rate, 𝐶𝑜𝑙𝑙𝑒𝑔𝑒𝑖 is a dummy variable taking the value 1 if the 
individual has obtained a college education, 0 otherwise.   
 
You have access to an instrument, 𝑍𝑖 , which indicates whether the individual grow up near a 
college or not (i.e., a dummy variable). The OLS-estimate of 𝛽1 in the above equation is 0.05. 
 
You estimate the following two equations 
 

ln(𝑊𝑎𝑔𝑒𝑖) = 𝜋0 + 𝜋1𝑍𝑖 + 𝜀𝑖 
 

𝐶𝑜𝑙𝑙𝑒𝑔𝑒𝑖 = 𝛾0 + 𝛾1𝑍𝑖 + 𝑣𝑖 
 
The OLS-estimate of 𝜋1 is 0.08 and the OLS-estimate of 𝛾1 is 0.8. 
 
(i) Calculate the IV estimate of returns to college (6 points) 
 
(ii) Explain why the OLS and the IV estimate might differ given that the instrument is valid (6 
points) 
 
(iii) Explain whether you think the instrument is exogenous i.e., uncorrelated with 𝑢𝑖 (8 points) 


