5-5-2009
Economics 240C  10    
Mr. Phillips


Midterm

1.(15 min) Briefly answer the following questions. For a first order autoregressive process, x(t) = b*x(t-1) + wn(t), where wn(t) is white noise,

a. What is the restriction on the values that the parameter b can take if x(t) is to be stationary?:1<b<1

b. What is meant by stationary? Not evolutionary, not time dependent

c. If b = 1, what type of time series process do you have? A random walk
d. Is the time series in part c stationary? Explain.no, evolutionary. If infinite, the variance is not bounded

e. Does the time series in part c have a unit root? Yes, b = 1 is the root
2. (15 min) In Power 7 (Lecture 7 PowerPoint) we studied capacity utilization in manufacturing, MCUMFN(t), which is obtainable at FRED and is a monthly time series starting in January 1972 and ending in March 2009. This series is seasonally adjusted. The trace, histogram, correlogram and unit root teat follow:




[image: image1.emf]0


10


20


30


40


50


60


66


68


70


72


74


76


78


80


82


84


86


88


Series: MCUMFN


Sample 1972:01 2009:03


Observations 447


Mean    


 79.28523


Median 


 79.40000


Maximum 


 88.50000


Minimum 


 65.80000


Std. Dev.  


 4.314784


Skewness  


-0.478035


Kurtosis  


 2.921520


Jarque-Bera


 17.13926


Probability


 0.000190


Histogram of MCUMFN, Jan. 1972 through March 2009
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	ADF Test Statistic
	-2.200969
	    1%   Critical Value*
	-3.4473

	
	
	    5%   Critical Value
	-2.8683

	
	
	    10% Critical Value
	-2.5704

	
	
	
	
	

	*MacKinnon critical values for rejection of hypothesis of a unit root.

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation

	Dependent Variable: D(MCUMFN)

	Method: Least Squares

	MCUMFN

	Sample(adjusted): 1972:04 2009:03

	Included observations: 444 after adjusting endpoints

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	MCUMFN(-1)
	-0.014881
	0.006761
	-2.200969
	0.0283

	D(MCUMFN(-1))
	0.274439
	0.046103
	5.952749
	0.0000

	D(MCUMFN(-2))
	0.270143
	0.046509
	5.808350
	0.0000

	C
	1.161202
	0.537275
	2.161281
	0.0312

	
	
	
	
	

	R-squared
	0.192495
	    Mean dependent var
	-0.036712

	Adjusted R-squared
	0.186989
	    S.D. dependent var
	0.661197

	S.E. of regression
	0.596183
	    Akaike info criterion
	1.812429

	Sum squared resid
	156.3909
	    Schwarz criterion
	1.849328

	Log likelihood
	-398.3592
	    F-statistic
	34.96268

	Durbin-Watson stat
	2.078776
	    Prob(F-statistic)
	0.000000

	
	
	
	
	


a. Is MCUMFN cyclical or counter-cyclical? Cyclical, up in expansions, down in recessions
b. Is MCUMFN significantly different from normal? Yes, negatively skewed
c. Do you think MCUMFN is evolutionary or stationary? Explain. evolutionsry, , the ADF statistic implies the estimate of b-1 is not sufficiently negative, i.e b~1
d. Is the unit root test correctly specified? Explain Yes, from the correlogram, significant partial autocorrelations at lags 1, 2, and 3 so add two lagged dependent variables to the ADF test.
e. What do you think the identification of this process is and how would you proceed next? MCUMFN appears to be evolutionary so first difference and try to identify
3. (15) The month to month change in capacity utilization, DMCUMFN, was examined. The correlogram and unit root test follow:
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	DMCUMFN

	Sample(adjusted): 1972:05 2009:03

	Included observations: 443 after adjusting endpoints

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	DMCUMFN(-1)
	-0.414229
	0.056969
	-7.271099
	0.0000

	D(DMCUMFN(-1))
	-0.353004
	0.057636
	-6.124716
	0.0000

	D(DMCUMFN(-2))
	-0.135131
	0.047725
	-2.831428
	0.0048

	C
	-0.019505
	0.028289
	-0.689485
	0.4909

	
	
	
	
	

	R-squared
	0.376116
	    Mean dependent var
	-0.004063

	Adjusted R-squared
	0.371852
	    S.D. dependent var
	0.749710

	S.E. of regression
	0.594188
	    Akaike info criterion
	1.805748

	Sum squared resid
	154.9933
	    Schwarz criterion
	1.842710

	Log likelihood
	-395.9731
	    F-statistic
	88.21865

	Durbin-Watson stat
	1.989356
	    Prob(F-statistic)
	0.000000


a. Which partial autocorrelations appear to be significant at low lags? Those at lags 1, 2, and 3.
b. How would you interpret the spike in the autocorrelation function at lag 24? Probably due to residual seasonality. As stated in question 2 above, MCUMFN was seasonally adjusted
c. Does DMCUMFN appear to be stationary? Yes, ADF statistic of -7.3
d. What would be your first guess for a model for DMCUMFN? Explain. I would try an autoregressive process of third order
e. .What might be an alternative model specification? ARMA(1,1)
4. (15)  The  monthly time series, inventory to sales ratio for total business, ISRATIO(t), is collected by the Census Bureau of the US Department of Commerce and is available at FRED from January 1992 through February 2009. This series is seasonally adjusted. We studied this time series in Lab three. The trace follows as Figure 4-1.. This series was first differenced, DISRATIO, and an autoregressive model of order one was estimated. for the sub-period Jan 1992 through June 2008. The correlogram and estimation results are reported in Figure 4-2 and Table 4-3. 
Figure 4-1: Trace of ISRATIO
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	Table 4-3 Autoregressive Model of DISRATIO

	Dependent Variable: DISRATIO

	Method: Least Squares

	Sample(adjusted): 1992:03 2008:06

	Included observations: 196 after adjusting endpoints

	Convergence achieved after 2 iterations

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	C
	-0.001531
	0.000698
	-2.191720
	0.0296

	AR(1)
	-0.282407
	0.068873
	-4.100375
	0.0001

	
	
	
	
	

	R-squared
	0.079753
	    Mean dependent var
	-0.001531

	Adjusted R-squared
	0.075010
	    S.D. dependent var
	0.013037

	S.E. of regression
	0.012538
	    Akaike info criterion
	-5.909933

	Sum squared resid
	0.030498
	    Schwarz criterion
	-5.876483

	Log likelihood
	581.1734
	    F-statistic
	16.81307

	Durbin-Watson stat
	2.039097
	    Prob(F-statistic)
	0.000061

	
	
	
	
	

	Inverted AR Roots
	      -.28

	
	
	
	
	


a. From the experience of ISRATIO during the recession in the earlier part of the decade, is there anything curious about the behavior of ISRATIO during the current downturn? What do you think might explain this? Yes it was falling in the earlier recession, but rising now. Consumer demand has fallen off and inventories are accumulating as a consequence.
b. Why do you think ISRATIO was first differenced? To make it stationary, i.e. ISRATIO is evolutionary
c. What steps would you take to check whether this estimated first order autoregressive model was satisfactory? (1)Examine the plot of actual, fitted, and residual, (2) examine the correlogram of residuals, and (3) run a serial correlation test on the residuals
d. The last observation for June 2008 in DISRATIO was -0.01. What is your estimate for DISRATIO for July 2008? E2008.06 DISRATIO(2008.07) – 0.0015 = -0.28*[DISRATIO(2008.06 +0.0015}+ E2008.06 N(2008.06), so the forecast = E2008.06 DISRATIO(2008.07) = 0.0009
e. How much uncertainty is in your forecast? For this one period ahead forecast use the standard error of the regression of 0.0125.
5. (15 min) A monthly time series of the sales of autos and light trucks, ALTSALES(t),  is available at FRED for the period January 1976 through March 2009. This series is seasonally adjusted at an annual rate. The trace follows as Figure 5-1. This series was transformed by taking the logarithm and then the first difference, DLNALTSALES, resulting in the fractional change in automobile and light truck sales. An autoregressive model of order three was estimated. The results follow as Table 5-2, the correlogram of the residuals as Figure 5-3, the histogram of the residuals as Figure 5-4, and the serial correlation test as Table 5-5. 
Figure 5-1 : Automobile and Light truck Sales



	Table 5-2: Estimated Model

	Dependent Variable: DLNALTSALES

	Method: Least Squares

	Sample(adjusted): 1976:05 2009:03

	Included observations: 395 after adjusting endpoints

	Convergence achieved after 3 iterations

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	C
	-0.000738
	0.001672
	-0.441406
	0.6592

	AR(1)
	-0.387094
	0.049842
	-7.766494
	0.0000

	AR(2)
	-0.339312
	0.050799
	-6.679508
	0.0000

	AR(3)
	-0.173040
	0.049948
	-3.464378
	0.0006

	
	
	
	
	

	R-squared
	0.168646
	    Mean dependent var
	-0.000690

	Adjusted R-squared
	0.162267
	    S.D. dependent var
	0.068956

	S.E. of regression
	0.063114
	    Akaike info criterion
	-2.677667

	Sum squared resid
	1.557511
	    Schwarz criterion
	-2.637374

	Log likelihood
	532.8392
	    F-statistic
	26.43899

	Durbin-Watson stat
	2.031711
	    Prob(F-statistic)
	0.000000

	
	
	
	
	

	Inverted AR Roots
	   .04+.61i
	   .04 -.61i
	      -.46
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Series: Residuals


Sample 1976:05 2009:03


Observations 395


Mean    


-4.20E-16


Median 
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Maximum 
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Skewness  
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Kurtosis  
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Probability


 0.000000


Figure 5-4: histogram of the Residuals from ARTHREE Model
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Figure 5-4: histogram of the Residuals from ARTHREE Model


Table 5-5: Serial Correlation test of the Residuals

	Breusch-Godfrey Serial Correlation LM Test:

	
	
	
	
	

	F-statistic
	2.631257
	    Probability
	0.073269

	Obs*R-squared
	5.272357
	    Probability
	0.071634

	
	
	
	
	

	
	
	
	
	

	Test Equation:

	Dependent Variable: RESID

	Method: Least Squares

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	C
	1.56E-05
	0.001665
	0.009393
	0.9925

	AR(1)
	-0.065546
	0.543205
	-0.120664
	0.9040

	AR(2)
	0.319064
	0.151544
	2.105418
	0.0359

	AR(3)
	0.071572
	0.111434
	0.642282
	0.5211

	RESID(-1)
	0.043008
	0.541527
	0.079420
	0.9367

	RESID(-2)
	-0.381721
	0.293061
	-1.302530
	0.1935

	
	
	
	
	

	R-squared
	0.013348
	    Mean dependent var
	-4.16E-16

	Adjusted R-squared
	0.000666
	    S.D. dependent var
	0.062873

	S.E. of regression
	0.062853
	    Akaike info criterion
	-2.680978

	Sum squared resid
	1.536721
	    Schwarz criterion
	-2.620539

	Log likelihood
	535.4931
	    F-statistic
	1.052503

	Durbin-Watson stat
	1.993316
	    Prob(F-statistic)
	0.386446

	
	
	
	
	

	
	
	
	
	


a. Is this third order autoregressive process stable? I.e. are the autoregressive parameters within the the three dimensional region of stability? Yes, -1< b1 +b2 +b3 <1
b. Are the residuals from this estimated model orthogonal, i.e. are the errors independent of one another? Yes, Q statistics are low and after lag 6 are insignificant. You could add an ma(6) term but it probably would not significantly affect the forecast from this model
c. Are the residuals from this model normally distributed? No
d. Is there any significant serial correlation in these residuals? No, see table 5-5.
e. Is this a satisfactory model? Explain.Yes. it passes muster. The residuals are independent of one another, although not normal.
