Rauli Susmel	Fall 2016
FINA 8379
	Econometrics I: Midterm 1
Reminder: This is an open book exam. Strive for brevity and precision. Justify all your answer. Show your work. Do not feel you must take all two hours for this exam.


1) It is common to work with ‘standardized’ variables in a regression by subtracting its sample mean and dividing by its sample standard deviation. Thus, if the original regression specification is
		Y = 𝛽1 + 𝛽2 X + ε
the revised specification is 
		Y* = 𝛽1* + 𝛽2* X* + ε*
where Y* and X* are standardized variables, using 
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as the sample standard deviations. Let the fitted values from both specification be given by 
and *.

(a) Taking account of the definitions of Y* and X*, provide an interpretation of b2*.
(b) Show that b1*=0. [Note: To do this, you must use the regression expression for b1*.] 
(c) Write down the regression expressions for b2*, first assuming the regression specification should include an intercept, second assuming that it should not include an intercept, and show that the expressions are equivalent.
(d) Show that b2*=. [Note: To do this, you must use the regression expressions fo b2* and b2.] 
(e) Show that i*=. 
[bookmark: _GoBack](f) Show that i*=.
(g) Show that SE(b2*)*=. [Note: SE = standard error.] 
(h) Find the relationship between the t-statistic for b2* and the t-statistic for b2.
(i) Also, find the relationship between R2 for the original specification and R2 for the revised specification.


2) A data set contains data on the years of formal training, training qualifications, years of work experience, and hourly earnings in EUR in 2015 for a sample of 100 mechanics in Munich. Most mechanics acquire their skills through informal apprenticeships and have no formal training. Some have one year of formal training at a training institute and earn a Mechanic Certificate if they pass the test at the end. Some take a second year of training and earn a Mechanic Diploma if they pass the test at the end. Trainees may continue to the second year of training only if they have passed the test at the end of the first year. Dummy variables RMC and RMD are defined as follows: 
RMC = 1 for those who have had at least one year of formal training and have passed the test for the  (Repair) Mechanic Certificate, but have not passed the test for the Mechanic Diploma. MC = 0 for all others. 
RMD = 1 for those who have had two years of formal training and have passed the test for the (Repair) Mechanic Diploma. MD = 0 for all others. 
Three regressions are performed: 
(1) The logarithm of hourly earnings on EXP, number of years of work experience, and TRAINING, number of years of formal training at a training institute. 
(2) The logarithm of hourly earnings on EXP, RMC, and RMD. 
(3) The logarithm of hourly earnings on EXP, TRAINING, RMC, and RMD. 
The regression results are shown in the table (standard errors in parentheses; RSS = residual sum of squares.)
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(a) Interpret the coefficient of TRAINING in regression (1), justifying it mathematically. 
(b) Interpretation the coefficient of RMD in regression (2), justifying it mathematically. 
(c) Interpret the coefficient of RMD in regression (3), with a brief explanation in general terms. 
(d) You want to test if the earnings of diploma-holders are higher than those of certificate-holders. Explain what you would need to do to test this hypothesis.
(e) An economist asserts that the extra earnings of a diploma-holder, compared with those of a certificate-holder, are equal to the extra earnings of a certificate-holder, compared with the earnings of those with no formal training. Explain what you would need to do to test this hypothesis. 
(f) A colleague also says that the TRAINING variable is sufficient and that adding the dummy variables in specification (3) does not improve the explanatory power of the model in any material way. Explain whether you would agree with this assertion. 
(g) Some of the training institutes were public and others were private. The researcher said that he thought that the holders of certificates and diplomas from the private institutes tended to earn less than those who had been trained in public institutes. Explain how you might test this assertion, given access to the data set.


3) A researcher has annual data for 40 years on aggregate output, Yt, aggregate consumption Ct, aggregate investment, It, and aggregate government expenditure, Gt, for a closed economy and wishes to fit the model 
		Ct = 𝛽1 + 𝛽2 Yt + ut	(1)
		Yt = Ct + It + Gt	(2)
Equation (2) is an income identity. The error term ut in equation (1) may be assumed to be i.i.d. and there is no time series problems such as autocorrelation and non-stationarity. The researcher believes that both I and G are exogenous variables and initially combines them into a single variable Z defined as their sum: Z = I + G. The revised identity is then 
		Yt = Ct +Zt 		(2*)

PART A
(i)  Show how IV (instrumental variables) estimation, using Z as an instrument, can be used to fit equation (1) and show that the estimator is consistent.
(ii) The variance of the IV estimator of 𝛽2 can be approximated as
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(iii)   The researcher now returns to equation (2), separating Zt into its two components It and Gt. Derive the reduced form equation for Yt using equations (1) and (2). 
(iv) During a presentation, an economist  mentions that equation (1) could be fitted with either I or G as instruments, but it would be better to use 2SLS (Two-Stage Least Squares). Explain in general terms why he said this. 
(v)   Another economist notes that the theoretical coefficients of It and Gt in the reduced form equation are the same. He says that, in this case, 2SLS has no theoretical advantage. Evaluate this assertion. 
(vi)  A discussant says that, since the coefficients are the same, it will be impossible to tell whether variations in Y are due to variations in I or to variations in G, and hence one will have a problem of exact multicollinearity. Evaluate this assertion. 
(viii)   Another commentator agrees, and says that the problem could be avoided by combining I and G into a single variable. Since their theoretical coefficients are the same, they should be given equal weight. Thus, in fact, one should use the variable Z defined earlier in this question. Evaluate this assertion.

PART B
Suppose that, in fact, Y is determined exogenously and that I is determined endogenously, being equal to the rest of output after consumption and government expenditure have taken their share. Equation (2) should then be written 
		It  = Yt - Ct  - Gt	(2**)
with Yt and Gt exogenous. Equation (1) is as before. 
(i) Analyze the implications for the IV estimation of 𝛽2, using Z as an instrument, in part (a) (i). 
(ii) Explain how the model should be fitted in this case.
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