Temple University

Department of Economics

Economics 616

Econometrics II

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 may not collaborate on any part or phase of this exam.  You must do all parts of all questions.  All of the data is contained in the file finals02-616.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.  No handwritten answers will be accepted in any part of your submission.  Since this is a WORD document you should integrate your answers (cut-and-paste) into the exam.

1.  Modeling the Helped Wanted Advertising Index:

a. Graph the help wanted index.  Cut and paste your graph here.

b. Does the help wanted advertising appear to be stationary?

c. Complete the following table:


	Period
	1.

Jan 1967 – Dec 1977
	2.

Jan 1979 – Dec 1990
	3.

Jan 1991 – Feb 2002

	Mean


	
	
	

	Variance


	
	
	

	Number of Observations
	
	
	


d. Use your answers to part c. to construct a t-test at the 5% level for the equality of means between periods 1 and 2, and periods 2 and 3.  Put your answer in the following table.  Show your calculations in a clearly marked appendix.


	
	Periods 1 and 2
	Periods 2 and 3

	Observed test statistic


	
	

	Critical Value


	
	


e. Use your answers to part c. to construct an F-test at the 10% level for the equality of variances between periods 1 and 2, and periods 2 and 3.  Put your answer in the following table.  Show your calculations in a clearly marked appendix.


	
	Periods 1 and 2
	Periods 2 and 3

	Observed test statistic


	
	

	Critical Value


	
	


f. Using the help wanted index for January 1967 through February 2002, compute the following autocorrelations and partial autocorrelations:



	Lag
	Autocorrelation
	Partial Autocorrelation

	1


	
	

	2


	
	

	3


	
	

	4


	
	

	5


	
	

	6


	
	


g. Plot the autocorrelations and partial autocorrelations in two clearly labeled graphs.  (Paste them in right here.)


h. What do you believe the order of the ARMA process for the Help Wanted Index? Explain briefly. 

i. Regardless of your answer to h., estimate the parameters of an AR(1) and an AR(4) model of the help wanted index (H) and put your answers in the following table (Be sure to include the intercept in your model, but don’t report it here).


	j
	AR(1): (j
	AR(4) (j

	1
	
	

	2
	
	

	3
	
	

	4
	
	


j. Find the roots of the AR(1) and AR(4) models in part i. And put the results in the following table:



	Root
	AR(1)
	AR(4)

	1
	
	

	2
	
	

	3
	
	

	4
	
	


k. On the basis of your answers to j., what do you believe about the stationarity of the AR(1) and AR(4) models?

2. Testing for unit roots in the time series for new unemployment claims.

a. Estimate the parameters of the following augmented Dickey-Fuller models of new unemployment insurance claims (N) and put the results in the accompanying table.
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	No drift,

no trend
	Drift only
	Drift and trend

	(
	
	
	

	(
	
	
	

	(
	
	
	

	(1
	
	
	

	(2
	
	
	

	RSS
	
	
	


b. Test the hypothesis at the 5% level that there is a unit root in new unemployment insurance claims by completing the following table.


	
	Observed test statistic
	Critical value
	Conclusion

	No drift, no trend


	
	
	

	Drift, no trend


	
	
	

	Drift and trend


	
	
	


3. Modeling exogeneity and causality in new claims (N) and help wanted ads (H).

Consider the “structural” model
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a. Rewrite the structural model in matrix form.


b. Using the matrix form, write the VAR or reduced form of the model.


c. Looking at the VAR representation of the model, what restriction(s) on the structural coefficients would lead you to conclude that H is predetermined?


d. Write the moving average representation of the structural model.  


e. What restrictions on the structural coefficients are necessary to conclude that H is exogenous with respect to N?


f. Estimate the coefficients of the following models and put your results in the accompanying table.
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	J=2
	J=3
	J=4

	
	N
	H
	N
	H
	N
	H

	Intercept


	
	
	
	
	
	

	bj1


	
	
	
	
	
	

	bj2


	
	
	
	
	
	

	cj,-2

	
	
	
	
	
	

	cj,-1


	
	
	
	
	
	

	cj0


	
	
	
	
	
	

	cj1


	
	
	
	
	
	

	cj2


	
	
	
	
	
	

	ej,-2


	
	
	
	
	
	

	ej,-1


	
	
	
	
	
	

	ej0


	
	
	
	
	
	

	ej1


	
	
	
	
	
	

	ej2


	
	
	
	
	
	

	fj1


	
	
	
	
	
	

	 fj2


	
	
	
	
	
	

	RSS


	
	
	
	
	
	


g. Use your results in the previous part to test the hypothesis at the 5% level that H causes N in the sense of Wiener and Granger.


h. Use your results in part f. to test the hypothesis at the 5% level that N causes H in the Wiener-Granger sense.

4. Testing for the cointegration of the help wanted index and the new claims index.  For the purposes of this question we will assume that both N and H are I(1).

a. Estimate the long run relationship between new claims (N) and help wanted ads (H).  Namely,
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Report the coefficient estimates to three decimals and the standard errors (in parentheses below the coefficient estimates) to two decimals. 

	The Long Run Model
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	Coefficient Estimates

(Std Error)
	
	


b. 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 H and N are cointegrated.

	Stationarity of the residual

	
	
[image: image12.wmf]r

ˆ


(Std Error)
	Observed Statistic
	Critical Value
	Conclusion

	Results of test


	
	
	
	


c. 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.

	
	Intercept
	Slope 
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	Help Wanted Ads
	
	
	
	

	New UI Claims
	
	
	
	


d. What is your interpretation of the slope coefficients?
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