Temple University

Department of Economics

Economics 616

Econometrics II

Final Exam

Directions:  This is a take home exam, but it must be your work and your work alone.  You may neither give nor receive help.  You must do all parts of all questions.  All of the data is contained in the file final-616.xls.  Do not give me a printout of the data with your answers.  You are encouraged to submit supplementary materials to support your work, but you must clearly document what you are submitting.

1. Are Output Fluctuations Transitory?  One of the series in the data file is US real, seasonally adjusted Gross Domestic Product.  Let Yt=ln(GDPt).

a. Graph the series Yt.
b. You will note that the data, Yt, shows an upward trend, stochastic or otherwise. The model 
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 is consistent with such data.  What additional two models are consistent with the observed data?  

c. In terms of the parameters of the model
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, what are your forecasts for Yt+1, Yt+2, and Yt+3? 

d. Define an innovation as a one unit change in 
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 in the model in part c.  Define the detrended series as 
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.  If the data is detrended, will an innovation in period t have any observable lasting impact on Yt at say period t+250 when you estimate the drift term in 
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?  Demonstrate the basis for your answer, either algebraically or numerically.

e. To 'correct' for the observed trend researchers often difference the data.  If the process generating the data is the IMA(1,1) 
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, what will be the effect on Y at t+n of a unit impulse in 
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 ?

f. Suppose that the process generating the data is given by the model 
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.  What will be the impact on Yt-Yt-1 at t+n of a unit impulse in the error term at t?

g. In this part you will estimate the parameters of the following ARIMA(p,1,q) models
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and report the results in the following table.  Put only the coefficient estimates in the table.  Watch the signs and include only three digits to the right of the decimal.


	Model Parameter Estimates, 
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	Model (p, q)
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	0,1


	-
	-
	-
	
	-
	-

	0,2
	-


	-
	-
	
	
	-

	0,3
	-


	-
	-
	
	
	

	1,0
	
	-
	-
	-
	-
	-

	1,1
	
	-
	-
	
	-
	-

	1,2
	
	-
	-
	
	
	-

	1,3
	
	-
	-
	
	
	

	2,0
	
	
	-
	-
	-
	-

	2,1
	
	
	-
	
	-
	-

	2,2
	
	
	-
	
	
	-

	2,3
	
	
	-
	
	
	

	3,0
	
	
	
	-
	-
	-

	3,1
	
	
	
	
	-
	-

	3,2
	
	
	
	
	
	-

	3,3
	
	
	
	
	
	


h. Calculate the roots of the estimated models and put them in the following table.  Report the roots to three decimal places.

	Roots of Estimated Models, 
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	Model (p, q)
	AR roots
	MA roots

	0,1


	-
	

	0,2


	-
	

	0,3


	-
	

	1,0


	
	-

	1,1


	
	

	1,2


	
	

	1,3


	
	

	2,0


	
	-

	2,1


	
	

	2,2


	
	

	2,3


	
	

	3,0


	
	-

	3,1


	
	

	3,2


	
	

	3,3


	
	


i. Using the coefficient estimates, compute the impulse responses (effect of a unit change in 
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 on 
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t) for the models and periods ahead shown in the table.

	Model Impulse Responses, 
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	Model ARMA(p,q)
	Periods Ahead

	
	1
	2
	4
	8
	16
	20
	40
	80

	1,2


	
	
	
	
	
	
	
	

	1,3


	
	
	
	
	
	
	
	

	2,2


	
	
	
	
	
	
	
	


 For which of the three models are impulses to output persistent?

j. Referring to the table of roots, what accounts for the persistence or lack of it in output?

2.  Are long and short term interest rates cointegrated? Two of the series in the data set are the yield on 30 year government bonds and the yield on 3 month treasury bills.  You can interpret these as risk free long and short term interest rates.  Denote the long rate as rLt and the short rate as rSt. 

a. For both the short and the long run rates estimate the coefficients in the following models 
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and report the results in the table.  Include the coefficient estimate (to three decimal places) and the standard error of the coefficient (to two decimal places).

	Modeling Interest Rates

	Rate
	Model
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	Short term interest rate
	No drift, no trend
	
	
	

	
	Drift


	
	
	

	
	Drift and trend


	
	
	

	Long term interest rate
	No drift, no trend
	
	
	

	
	Drift


	
	
	

	
	Drift and trend


	
	
	


b. For both the short and the long run rates estimate the coefficients in the following models 
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and report the results in the table.  Include the coefficient estimate (to three decimal places) and the standard error of the coefficient (to two decimal places).  Note that the table does not have columns for the AR coefficients; you don't need to report them.

	Modeling Interest Rates in Augmented Models

	Rate
	Model
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	Short term interest rate
	No drift, no trend
	
	
	

	
	Drift


	
	
	

	
	Drift and trend


	
	
	

	Long term interest rate
	No drift, no trend
	
	
	

	
	Drift


	
	
	

	
	Drift and trend


	
	
	


c. Using the appropriate Dickey-Fuller critical values, what do you conclude about the presence of a unit root in the short rate and the long rate?  Fill in the following table as appropriate

	Testing for Unit Roots 

	
	
	
	Observed statistic
	Critical value
	Conclusion

	Dickey Fuller models from part a.
	Short term rate
	No drift, no trend
	
	
	

	
	
	Drift, no trend
	
	
	

	
	
	Drift and trend
	
	
	

	
	Long term rate
	No drift, no trend
	
	
	

	
	
	Drift, no trend
	
	
	

	
	
	Drift and trend
	
	
	

	Augmented Dickey Fuller models from part b.
	Short term rates
	No drift, no trend
	
	
	

	
	
	Drift and no trend
	
	
	

	
	
	Drift and trend
	
	
	

	
	Long term rates
	No drift and no trend
	
	
	

	
	
	Drift and no trend
	
	
	

	
	
	Drift and trend
	
	
	


d. Estimate the long run relationship between the long term interest rate and the short term interest rate.  Namely,
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Report the coefficient estimates to three decimals and the standard errors to two decimals. 

	The Long Run Model
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	Coefficient Estimates

(Std Error)
	
	


e. Test the residuals of the long run model for the presence of a unit root using the model 
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 and indicate whether short and long term rates are cointegrated.

	Stationarity of the residual
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(Std Error)
	Observed Statistic
	Critical Value
	Conclusion

	Results of test


	
	
	
	


f. Estimate the parameters of the error correction model.
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In the table report the coefficient to three decimal places and the standard error to two decimal places.

	Parameter Estimates for the Error Correction Model

	
	Intercept
	Slope 
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	Short Term Rate
	
	
	
	
	
	
	
	

	Long Term Rate
	
	
	
	
	
	
	
	


3.  Another Visit to the Market for Truffles Use the data on the truffles market for this problem.   There are data on the price of truffles (p), the quantity of truffles (q), the price of a substitute (ps), the hourly rental price for a truffle smelling pig (pf), and disposable income (di) for thirty municipalities in southern France and northern Italy.
A. What are the means and variances for the variables?

	
	Price of Truffles
	Quantity of Truffles
	Price of Substitute
	Rental Price of Pig
	Income

	Mean


	
	
	
	
	

	Variance


	
	
	
	
	


The demand for truffles is given by
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The supply of truffles is given by
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B. Use the order and rank conditions to comment on identification of the model.

C. Express the reduced form coefficients in terms of the structural coefficients.

D. Estimate the reduced form coefficients by OLS.  Using your estimates and your answers in C., construct estimates of the structural coefficients.  Put the results in the last two rows of the table for part E.

E. Estimate the unknown parameters by OLS and by 2SLS.  Put your results in the following table.

	
	Demand
	Supply

	
	Intercept
	Price
	Price of Substitute
	Income
	Intercept
	Price
	Rental Rate

	OLS


	
	
	
	
	
	
	

	2SLS


	
	
	
	
	
	
	

	ILS


	
	
	
	
	
	
	

	ILS


	
	
	
	
	
	
	


E. Test the exclusion restrictions imposed on the supply equation.  That is, should the price of the substitute and disposable income been excluded from the supply curve?

F. Test the hypothesis that the price of the substitute commodity is actually endogenous.

G. Using your 2SLS compute the following:

i. Income elasticity of demand

ii. Uncompensated own price elasticity of demand

iii. Uncompensated cross price elasticity of demand

iv. As in ii and iii, but compute the income compensated elasticities.
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