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Rules of the exam
1. 1. To answer the questions in Part I, please mark with a circle the correct answer (only one). In case you need to correct it, please use a cross. Following corrections, the chosen answer should be clearly visible, writing the corresponding valid response in the box on the right, if it is necessary. For example, if the response is marked A, but subsequently it is believed that C is the correct answer:
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	d
	C


The answer which cannot be clearly interpreted, it will be considered incorrect.

2. Each incorrect answer in Part I will be valued with -1/3.
3. Please, answer briefly the questions of part III. These will be valued with 1/0 points.
Part I.  The production function of a set of firms is studied. To that end, a double-log model is estimated for a sample of 400 firms, by using information of their production (Output), their number of workers (labor) and their total capital (Capital). 
Model 1: OLS, using observations 1-400

Dependent variable: l_output
	 
	Coefficient
	Std. Error
	t-ratio
	p-value
	

	const
	2.35
	0.09
	27.19
	<0.0001
	***

	l_labor
	0.62
	0.01
	????
	<0.0001
	***

	l_capital
	0.38
	0.01
	????
	<0.0001
	***


	R-squared
	 0.92
	
	
	

	F(2, 397)
	???? 
	
	P-value(F)
	 4.1e-219

	Log-likelihood
	 -227
	
	Schwarz criterion
	−436


White's test =  14.0 with p-value =  0.02
Breusch-Pagan test = 9.0  with p-value = 0.02
With this information, please reply to the following questions (all of them related to model 1):
1. The t-ratio for testing the single significance of the labor elasticity is equal to:
A) 62

B) 15
C) -10
D) None of the previous is true
2. The analysis of the variance is equal to:
A) 2282.75
B) -1100.36
C) 256.22
D) None of the previous is true
3. The R-squared
A) is abnormally small for this type of analysis.
B) Measures the goodness-of-fit of the model.
C) habitually takes negative values.
D) None of the previous is true
4. The White statistic tests for the null hypothesis that:

A) the perturbation of the model is independent
B) the perturbation of the model is heteroskedastic
C) the perturbation of the model is homoskedastic 
D) None of the previous is true
5. The Breusch-Pagan statistic:

A) Asymptotically goes towards a normal distribution
B) Asymptotically goes towards a chi-squared distribution 
C) A and B are true
D) None of the previous is true
6. Assuming that the estimation is consistent, then the estimated production function is:

A) Intensive in labor
B) Intensive in capital
C) Cannot help us to determine which is the most important input factor
D) None of the previous is true
7. The previous estimated model: 
A) allows us to reject the constant returns to scale null hypothesis
B) allows us to accept the constant returns to scale null hypothesis
C) allows us to confirm the constant returns to scale null hypothesis
D) None of the previous is true
8. Using all the available information, it seems to be appropriated: 
A)
to reestimate the model by using HAC methods

B) 
to reestimate the model by changing the functional form

C)
to interpret the estimated model in economic terms given that there are no signs of misspecification.

D) 
None of the previous is true
Part II. We want to analyze the sales function of a firm for the 1991:1-2015:4 period. To that end, we have information on total sales (sales), aggregated income (income), price of ther product (prices) and the market average price (p2). Using this information, the following double-log model is estimated: 
Model 2: OLS, using observations 1991:2-2015:4 (T = 99)

Dependent variable: l_ventas

	 
	Coefficient
	t-ratio
	p-value
	

	Intercept
	2.5
	3.28
	0.0015
	***

	l_income
	0.6
	4.85
	<0.0001
	***

	l_p1
	−1.4
	−27.54
	<0.0001
	***

	l_p2
	1.5
	14.20
	<0.0001
	***

	l_sales_1
	0.5
	23.72
	<0.0001
	***


	R-squared
	 0.97
	
	Adjusted R-squared
	 0.97

	F(4, 94)
	 732.6
	
	P-value(F)
	 6.51e-70

	Durbin's h
	−0.75
	
	Schwarz criterion
	0.9252


Breusch-Godfrey Test statistic for first order autocorrelation: 0.574150 with p-value =0.449
Using this information, please reply to the following questions, all of them related to model 2. 
9. The Breusch-Godfrey statistic:
A) Goes asymptotically towards a chi-square distribution
B) Tests for the non-autocorrelation null hypothesis
C) Is based on the lagrange multiplier principle
D) All the previous are true
10. The Breusch-Godfrey statistic in model 2:
A) rejects the null hypothesis
B) asymptotically follows a normal distribution
C) accept the null hypothesis
D) None of the previous is true.
11. The vector of estimators of the parameters of the model is:

A) Biased, but consistent

B)
Unbiased but inconsistent

C) Unbiased and consistent
D) None of the previous is true

12. The OLS estimation of the variance of the perturbation is:
A) 2
B) 5
C) 12
D) None of the previous is true

Part III. 
1. Breusch-Pagan statistic. Define it, write the null hypothesis that this statistic tests for and the distribution that follows under the null hypothesis. (1 point)
2. Economic interpretation of model 2. (1 punto)
3. Let us consider that we re-estimate model 1 by using the Box-Cox transformations. If the value of the log-likelihood of this new estimated model is -227, then test for the appropriateness of the double log functional form of model 1.    (1 point)
4. Let us consider that the eigenvalues of a X’X matrix of dimension 3 are 0.75, 0.25 and 0.00. Which are the properties of the OLS estimator vector in these circumstances? (1 point) 
