
ECN224 (2023) 
 

TURN OVER 

1 

 
 
 
January Examination Period 2023 
 

 
ECN224 (Econometrics 1) Duration: 2 hours 
 

YOU ARE NOT PERMITTED TO READ THE CONTENTS OF THIS QUESTION PAPER UNTIL 
INSTRUCTED TO DO SO BY AN INVIGILATOR 

 

 
 

 
 

Calculators are permitted in this examination. Please state on your answer book the name and 
type of machine used. Complete all rough workings in the answer book and cross through any work 
that is not to be assessed.  
 
Possession of unauthorised material at any time when under examination conditions is an 
assessment offence and can lead to expulsion from QMUL. Check now to ensure you do not have 
any notes, mobile phones, smartwatches or unauthorised electronic devices on your person. If you 
do, raise your hand and give them to an invigilator immediately.  
 
It is also an offence to have any writing of any kind on your person, including on your body. If you 
are found to have hidden unauthorised material elsewhere, including toilets and cloakrooms, it 
will be treated as being found in your possession. Unauthorised material found on your mobile 
phone or other electronic device will be considered the same as being in possession of paper notes. 
A mobile phone that causes a disruption in the exam is also an assessment offence. 
 
 

EXAM PAPERS MUST NOT BE REMOVED FROM THE EXAM ROOM 
 
 
 
 
 
Examiner: Cristina Gualdani 
 
 
 
 
 
 
© Queen Mary University of London, 2023 
  

Answer ALL questions 



ECN224 (2023) 
 

 

2 

The questions below are based on a dataset containing the characteristics of 243 students. 
In particular, we will use the following variables: 

- gpa: grade point average. This is the average of all the grades taken in school. The 
higher gpa, the better the school performance. 

- drink: how often and heavily a student drinks alcohol on a scale from 0 to 33. The 
higher drink, the more a student consumes alcohol. 

- study: average hours of study per week. 
- athlete: dummy variable equal to 1 if a student is an athlete, and 0 otherwise. 
- allnight1: dummy variable equal to 1 if a student never studies all night, and 0 

otherwise. 
- allnight2: dummy variable equal to 1 if a student sometime studies all night, and 0 

otherwise. 
- allnight3: dummy variable equal to 1 if a student frequently studies all night, and 0 

otherwise. 
- allnight4: dummy variable equal to 1 if a student very frequently studies all night, and 

0 otherwise. 

Note that allnight1, allnight2, allnight3, and allnight4 define mutually exclusive categories. 
This means that, for each individual, allnight1=1 or allnight2=1 or allnight3=1 or allnight4=1. 
Each individual has one and only one of these four dummies taking value one.  
 
 
The Appendix contains tables with the critical values of the standard normal distribution and 
the F distribution. 
 
 
 
 
 
 
 
 
 
Question 1  
 
Answer the following questions. 
 

a) Do you expect the correlation between gpa and drink to be positive, negative, or zero? 
Why? Which graph can allow you to visualise if such a correlation has the conjectured 
sign in the sample? 

[6 marks] 
 

b) We conduct a simple OLS regression of gpa on drink. The regression output is 
reported in Table 1. Interpret the OLS coefficient of drink. Compute the OLS estimate 
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of the intercept, knowing that the sample average of gpa is 2.808 and the sample 
average of drink is 19.107. Interpret the OLS estimate of the intercept. 

[10 marks] 
 

Table 1 

 
 
 

c) Which measure of fit would you compute to assess how well the estimated regression 
line describes the data? Compute such a measure using the fact the Explained Sum 
of Squares (ESS) is 3.638 and the Total Sum of Squares (TSS) is 45.752. Interpret 
the measure of fit just obtained. 

[6 marks] 
 

 
d) Consider the results in Table 1. Using both the critical value and the p-value, test 

whether the coefficient of drink is statistically significant at 1% and 5%. Formally, 
which null hypothesis and alternative hypothesis are you testing? 

[8 marks] 
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e) We re-run the OLS regression of gpa on drink using heteroskedasticity-robust 
standard errors. The regression output is reported in Table 2. First, explain the 
meaning of heteroskedasticity. Second, provide the OLS estimates of the intercept 
and of the coefficient of drink under heteroskedasticity-robust standard errors. Third, 
test whether the coefficient of drink is statistically significant at 5% and compare the 
result with your answer to d). 

[10 marks] 
 

Table 2 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Question 2  
 
Answer the following questions. 
 

a) We enrich the model of Question 1 by now regressing gpa on drink, study, athlete, 
allnight1, allnight2, allnight3. We use heteroskedasticity-robust standard errors. We 
include the intercept. The regression output is reported in Table 3. Interpret each OLS 
coefficient. (Hint: allnight1, allnight2, allnight3, allnight4 define mutually exclusive 
categories and the baseline category of the regression is allnight4). 

[12 marks] 
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Table 3 

 
 

 
 

b) We now regress gpa on drink, study, athlete, allnight1, allnight2, allnight3, allnight4. 
We exclude the intercept. The regression output is reported in Table 4. Is the “no 
perfect multicollinearity” assumption violated? Interpret the OLS coefficients of 
allnight1, allnight2, allnight3, allnight4. Does the economic interpretation of these 
estimates change with respect to Table 3? Explain. 

[12 marks] 
 

Table 4 

 
 
 

c) Consider the results in Table 3. Is the coefficient of drink statistically significant at 1%? 
Would you expect the answer to change if we considered the results in Table 4? Why? 

[10 marks] 
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d) Consider the results in Table 4. Are the coefficients of allnight1, allnight2, allnight3, 

allnight4 statistically significant at 5%? Here you should conduct the four tests 
separately and not as a joint test. Calculate the standard errors of these coefficients. 
Calculate the 95% confidence intervals of these coefficients. 

[16 marks] 
 

 
e) Consider the results in Table 4. After running the regression, we test whether the 

coefficients of drink, study, and athlete are jointly statistically significant at 5%. The F-
statistic is 7.720. What is the outcome of the test? Specify the critical value. Formally, 
which null hypothesis and alternative hypothesis are you testing? Would it be correct 
to reject the null hypothesis if at least one of the t-statistics for drink, study, and athlete 
exceeded 1.96 in absolute value? Explain. 

[10 marks] 
 

 
 

 
_______________________________________________________________ 

End of Paper - An appendix of 3 pages follows 
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Appendix 
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End of Appendix 

End of Examination/ Cristina Gualdani 
  


