June 10, 2009
FINAL Econ 240C 1
Mr. Phillips

Answer all four questions. They are weighted equally. There are 5 parts to each..

1. (50) points. The California Statistical Abstract provides the total population of California, capop, as of July 1 from 1940 through 2007. The natural logarithm of this variable is plotted against year from 1940 though 2007 in Figure 1-1.
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Figure 1-1: Natural logarithm of California Total Population, 1940-2007
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Figure 1-1: Natural logarithm of California Total Population, 1940-2007




A sub-sample of years from 1960 though 2007 was taken and a time index was created with time equal zero in 1960, 1 in 1961, and 47 in 2007. A time trend was estimated for the natural logarithm of total California population for this sub-sample and the results are reported in Table 1-2, with a plot of actual, fitted and residual following in Figure 1-3. The histogram of the residuals is shown in Figure 1-4. The correlogram of these residuals are shown in Figure 1-5.
	Table 1-2

	Dependent Variable: LNCAPOP

	Method: Least Squares

	Sample: 1960 2007

	Included observations: 48

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	TIME
	0.018223
	0.000204
	89.26334
	0.0000

	C
	16.62597
	0.005569
	2985.478
	0.0000

	
	
	
	
	

	R-squared
	0.994260
	    Mean dependent var
	17.05420

	Adjusted R-squared
	0.994135
	    S.D. dependent var
	0.255852

	S.E. of regression
	0.019594
	    Akaike info criterion
	-4.986450

	Sum squared resid
	0.017660
	    Schwarz criterion
	-4.908484

	Log likelihood
	121.6748
	    F-statistic
	7967.944

	Durbin-Watson stat
	0.105025
	    Prob(F-statistic)
	0.000000
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Figure 1-3: Actual, Fitted, and Residual from the Estimated Time Trend in lncapop
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Figure 1-3: Actual, Fitted, and Residual from the Estimated Time Trend in lncapop
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Figure 1-4: Histogram and Statistics for Residulas from the Estimated Time Trend
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Figure 1-4: Histogram and Statistics for Residulas from the Estimated Time Trend
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a. Do you think California population grew at a constant percentage rate from 1940-2007?  Why or why not? No, the slope of the logarithm of capop against time is a measure of the exponential rate of growth, and the slope varies
b. Was there a period when this rate of growth was highest? The slope is highest in the early years of WWII.
c. Comment on the fitted time trend for the years 1960-2007. Does this regression satisfy the assumptions of ordinary least squares, OLS? No, the errors are auto-correlated as indicated by the Durbin-Watson statistic and the plot of the residuals.
d. There appears to be a cycle in the autocorrelation function? What is the approximate period of this cycle? Lag 20 minus lag 6 times 2, about 28 years.
e. Can this regression be improved upon? If so, how would you go about doing that? Model the residual with an AR(1) term based on Fig. 1-5.
2. (50) points.  In fiscal year 2008-09, revenue for the California General Fund, gfrev, accounted for 79% of total state revenue, and expenditures from the California General Fund, gfexp, accounted for about 68% of total state expenditure. The time series for these two variables are plotted in Figure 2-1, beginning in fiscal year 1950-51 and ending with this January’s Governor’s proposal for 2009-10, The amounts are in millions of nominal dollars so proposed expenditures for 2009-10 out of the General Fund were 95 billion. These time series are clearly evolutionary reflecting the growth of state population as well as inflation, among other factors.
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Figure 2.1 California General Fund Expenditures and Revenue, Fiscal Year 1950-51: 2009-10
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The difference between gfexp and gfrev is the deficit in the general fund portion of the state budget. The General Fund deficit as a fraction of General Fund revenue is denoted fraction and is plotted in Figure 2.2
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Figure 2.2  The General Fund Deficit as a Fraction of General Fund Revenue
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Figure 2.2  The General Fund Deficit as a Fraction of General Fund Revenue



Note: Fraction is positive when General Fund Expenditure exceeds General Fund revenue, i.e. when there is a deficit in the General Fund portion of the budget, and when fraction is negative there is a surplus.  The histogram of this variable fraction is shown in Figure 2.3
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The variable fraction is orthogonal. It was regressed against a constant and the results are shown in Table 2.4
	Figure 2.4:  Regression of the Variable fraction Against a Constant

	Dependent Variable: FRACTION

	Method: Least Squares

	Sample: 1950 2009

	Included observations: 60

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	C
	-0.007646
	0.006943
	-1.101148
	0.2753

	
	
	
	
	

	R-squared
	0.000000
	    Mean dependent var
	-0.007646

	Adjusted R-squared
	0.000000
	    S.D. dependent var
	0.053784

	S.E. of regression
	0.053784
	    Akaike info criterion
	-2.991158

	Sum squared resid
	0.170670
	    Schwarz criterion
	-2.956252

	Log likelihood
	90.73474
	    Durbin-Watson stat
	1.526953

	
	
	
	
	


The residuals from this regression were orthogonal and not significantly different from zero, but the ARCH test was significant at the one percent level. 

An ARCH model was estimated and the results are reported in Table 2.5. The cross-correlation between fraction and the conditional variance, garch01, is shown in Figure 2.6
	Table2.5 ARCH Model

	Dependent Variable: FRACTION

	Method: ML - ARCH

	Sample: 1950 2009

	Included observations: 60

	Convergence achieved after 29 iterations

	
	
	
	
	

	
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	C
	-0.003592
	0.004518
	-0.794963
	0.4266

	
	
	
	
	

	
	       Variance Equation

	
	
	
	
	

	C
	0.001230
	0.000841
	1.463000
	0.1435

	ARCH(1)
	0.434271
	0.211574
	2.052576
	0.0401

	GARCH(1)
	-0.441334
	0.178216
	-2.476397
	0.0133

	GARCH(2)
	0.430352
	0.226326
	1.901469
	0.0572

	
	
	
	
	

	R-squared
	-0.005777
	    Mean dependent var
	-0.007646

	Adjusted R-squared
	-0.078925
	    S.D. dependent var
	0.053784

	S.E. of regression
	0.055866
	    Akaike info criterion
	-3.112204

	Sum squared resid
	0.171656
	    Schwarz criterion
	-2.937675

	Log likelihood
	98.36612
	    Durbin-Watson stat
	1.518182
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a. How would you characterize the time series fraction, i.e. what kind of Box-Jenkins model describes its mean behavior over time? White noise, It is orthogonal as mentioned and not significantly different from normal.
b. What hypothesis is the regression in Table 2.4 testing? (hint: Is the mean of the deficit as a fraction of General Fund revenue over time significantly different from zero?) It is testing whether the mean of fraction is significantly different from zero.
c. Interpret the cross-correlation function? Is the causality one-way or two-way? One way. Fraction lagged one negatively affects the conditional variance.
d. How would you test your answer as to the direction of causality? How many lags would you use.? Granger test with one lag.
e. Based on the cross-correlation function, if the deficit is positive what effect will that have on the conditional variance? This period or next period? It will decrease garch01 with a one year lag.
3(50) points. California state government is currently experiencing a serious fiscal crisis. The newspapers are full of the writings by gurus speculating on how the state might have arrived in this perilous situation. One hypothesis, among many, is that the passage of Proposition 13 in 1978 made the state finances especially dependent upon the state income tax, which currently accounts for 50.5% of  total state revenue, and hence made the state budget vulnerable to the business cycle. The sales tax accounts for another 32.6% of total state revenue.

Proposition 13 capped property tax rates, and hence limited property taxes, a tool used by local governments to meet local needs. The passage of Proposition 13 shifted power away from local communities, and centralized fiscal and political power in Sacramento.


One question is: how did Proposition 13 affect the state government deficit, as measured by fraction, the variable discussed in question 2 above.

a. Given what you know about the behavior of the variable fraction, from question 2 above, how would you go about answering this question? I would use an intervention model, regressing fraction on a step function that goes to one in 1978.
b. Specify the equation or model that you would use. For example, fraction is the dependent variable. What is (are) the explanatory variable (s)? The step (1978) function.
Table 3.1 provides one approach, using a step function that is zero from 1950 though 1997, and is one thereafter. The plot of actual, fitted, and residual from the model displayed in Table 3.1 is shown in Figure 3.2.

	Table 3-1: regression of Fraction on step Function

	Dependent Variable: FRACTION

	Method: Least Squares

	Sample: 1950 2009

	Included observations: 60

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	STEP
	0.031953
	0.013396
	2.385320
	0.0204

	C
	-0.024687
	0.009783
	-2.523543
	0.0144

	
	
	
	
	

	R-squared
	0.089335
	    Mean dependent var
	-0.007646

	Adjusted R-squared
	0.073634
	    S.D. dependent var
	0.053784

	S.E. of regression
	0.051766
	    Akaike info criterion
	-3.051405

	Sum squared resid
	0.155423
	    Schwarz criterion
	-2.981594

	Log likelihood
	93.54216
	    F-statistic
	5.689749

	Durbin-Watson stat
	1.595116
	    Prob(F-statistic)
	0.020352
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Figure 3-2: Plot of Actual, Fitted, and Residual from Regression of Fraction On Step Function
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Figure 3-2: Plot of Actual, Fitted, and Residual from Regression of Fraction On Step Function


The residuals are orthogonal and not significantly different from normal. . The serial correlation test is insignificant as is the ARCH Lagrangian multiplier test.

c. Do you think the model described in Table 3-1 is adequate? Would you do anything differently? Explain. The model is adequate and the residuals are white. It is interesting that they are no longer ARCH.
d. Referring to Table 3-1, what was the average General Fund deficit as a fraction of general Fund revenue before the passage of proposition 13? Was this average a deficit or a surplus? From 1950-1977, the average is given by the constant term, -0.025, and was a surplus.
e. What was the average General fund deficit after the passage of Proposition 13? Was this average a deficit or a surplus? From 1978 on, the average is the sum of the constant term and coefficient on the step function, and is 0.007, a deficit.
4. (50) points. Another question is what effect California state government management (or mis-management) of the budget has on the California economy as measured by the state unemployment rate, caunrat. This is measured for the calendar year. The figure of 11.1% for 2009 is a forecast from the state Department of Finance. Figure 4.1 is a plot of the annual California unemployment rate. Figure 4-2 is a plot of its correlogram. This unemployment rate is probably stationary and insignificantly different from normal, with a mean of 6.5%. Figure 4-3 is the cross-correlation function between caunrat and fraction, the General Fund deficit as a fraction of General Fund revenue. Table 4-4 reports a corresponding Granger test of causality. Table 4-5 describes the results from estimating a distributed lag model of caunrat on fraction. The plot of  actual, fitted, and residual is shown in Figure 4-6.
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Figure 4-1: Trace of the California Unemployment Rate, 1950-2009
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Figure 4-1: Trace of the California Unemployment Rate, 1950-2009
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	Table 4-4: Granger causality Test

	Pairwise Granger Causality Tests

	Sample: 1950 2009

	Lags: 2

	
	
	
	

	  Null Hypothesis:
	Obs
	F-Statistic
	Probability

	
	
	
	

	  FRACTION does not Granger Cause CAUNRAT
	58
	 3.18279
	 0.04950

	  CAUNRAT does not Granger Cause FRACTION
	 1.84023
	 0.16878

	
	
	
	


	Table 4-5: Distributed Lag Model of CAUNRAT on FRACTION

	Dependent Variable: CAUNRAT

	Method: Least Squares

	Sample(adjusted): 1954 2009

	Included observations: 56 after adjusting endpoints

	Convergence achieved after 8 iterations

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	FRACTION(-1)
	5.847180
	2.783672
	2.100527
	0.0406

	FRACTION(-2)
	7.357225
	2.974252
	2.473639
	0.0167

	FRACTION(-3)
	4.076073
	2.774498
	1.469121
	0.1479

	C
	6.969038
	0.629151
	11.07689
	0.0000

	AR(1)
	0.755745
	0.106911
	7.068897
	0.0000

	
	
	
	
	

	R-squared
	0.586615
	    Mean dependent var
	6.646429

	Adjusted R-squared
	0.554192
	    S.D. dependent var
	1.671033

	S.E. of regression
	1.115729
	    Akaike info criterion
	3.141939

	Sum squared resid
	63.48744
	    Schwarz criterion
	3.322774

	Log likelihood
	-82.97429
	    F-statistic
	18.09288

	Durbin-Watson stat
	1.415640
	    Prob(F-statistic)
	0.000000

	
	
	
	
	

	Inverted AR Roots
	       .76
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Figure 4-6. Plot of Actual, Fitted, and Residual from Distributed Lag Model
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Figure 4-6. Plot of Actual, Fitted, and Residual from Distributed Lag Model


The residuals from this model are orthogonal but kurtotic. The serial correlation test is insignificant, as is the ARCH Lagrangian multiplier test.

a. Is the causality one way or two way? Explain. From the cross-correlation function and the Granger test, the causality is one way.
b. Comment on the specification of the distributed lag model. Does it seem appropriate? Explain. Yes, from the cross-correlation function the lag structure specification seems appropriate, and from the correlogram of caunrat, an AR(1) specification for the error structure seems appropriate.
c. If the variable fraction is zero, i.e. the General Fund portion of the budget is balanced over time, what is the long run equilibrium level of the California unemployment rate?. (hint: is this consistent with its mean value?) If fraction is zero, the distributed lag has no effect and the AR(1) regresses to the constant term, an unemployment rate of 7%, consistent with the actual mean unemployment rate of 6.5%, as reported above.
d. Based on lags 1 and 2 of the distributed lag model, since lag 3 is insignificant, if the deficit as a fraction of General Fund revenue is 0.1, what is the long run impact on the California unemployment rate, i.e how much would this increase the unemployment rate? Adding up the coefficients on fraction at lags one and two, 13.2, and multiplying by 0.1 (the value oof fraction by assumption) yields 1.3, so the unemployment rate would be increased by 1.3% by a General Fund deficit of 10% of General Fund revenue.
e. How well does this model seem to explain the California unemployment rate? Pretty well. The residuals from the distributed lag model are orthogonal, the R2 is 0.59, and the fitted tracks the actual pretty well.
