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Midterm

1. (15 min) Briefly explain the following concepts

a. first differencing

b. seasonal differencing a quarterly time series

c. pre-whitening a time series

d. re-coloring a time series

e. a time-dependent time series

2. (15 min) Following is a plot, a histogram, a correlogram and a unit root test, figures 2.1-2.4, respectively, for a trended quarterly time series, household debt service payments as a percent of disposable personal income, 1993 first quarter-2004 third quarter.

a. Explain why the histogram is multi-peaked.

b. Explain why the correlogram has a large spike in the partial autocorrelation function at lag one.

c. Explain why the Dickey-Fuller test suggests this time series has a unit root.

----------------------------------------------------------------------
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Figure 2.2 Histogram of Household Debt Service as a % of Personal Disposable Income

Series: DEBTSERV
Sample 1993:1 2004:3
Observations 47

Mean 12.31532
Median 12.17000
Maximum 13.36000
Minimum 10.79000
Std. Dev. 0.788722
Skewness -0.363429
Kurtosis 2.109574

Jarque-Bera  2.587310
Probability 0.274267
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Figure 2.3

Correlogram of DEBTSERV.
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Figure 2.4 ‘Augmented Dickey-Fuller Unit Root Test on DEBTSERV
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[Figure 2.4
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Variable Coefficient  Std. Emor  t-Statistic ~ Prob,

DEBTSERV(1) 0034525 0021584 -1599581 (0.1188
c 0477084 0265895 1794250  0.0796

IR-squared 0054956  Mean dependentvar  0.052609
[agjusted R-squared  0.033477  5.D. dependentvar  0.115555
[S.E. of regression 0113605  Akaike info criterion  -1.489680
JSum squared resid 0567865 Schwarz criterion -1.390174
lLog likelihood 3580263 Fstatistic 2558658
[Durbin-Watson stat 2344716 Prob(F-statistic) 0116849

-]
Path = ceviews3 W = uniiled





3. (15 min) Linear regression was used to estimate a linear trend for this time series. The time index, trend, starts with value zero for 1993.1, the first observation, and ends with 46 for the last observation in 2004.3. The regression results, plot of actual, fitted, and residual, correlogram of the residuals, and histogram of the residuals follow as Figures 3.1-3.4, respectively.

a. Interpret the intercept. What does it estimate?

b. Interpret the slope. What does it estimate? How many quarters, approximately, would it take debt service … to rise by another percentage point?

c. Does this regression satisfy all of the assumptions necessary for ordinary least squares? Explain.

d. How else might you estimate the slope, i.e. is there another procedure that may provide a better estimate?

e. Forecast the dependent variable for 2004.4.
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Figure 3.2 Actual, Fitted and Residual from Linear Trend
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Figure 3.4 Histogram of Residuals from the Linear Trend Regression

Series: Residuals
Sample 1993:1 2004:3
Observations 47

Mean -9.21E17
Median -0.027914
Maximum 0.374924
Minimum -0.361237
Std. Dev. 0.210721
Skewness -0.004519
Kurtosis 1.661814

Jarque-Bera  3.507030
Probability 0.173164
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4. (15 min) The change from month to month in percent capacity utilization, total industry, dcaputi, is available from FRED from February 1967 through March 2005. The trace, histogram, correlogram, Dickey-Fuller augmented test, and estimation results are reported as Figure 4.1-4.5, respectively.

a. Is this time series stationary?

b. How many lagged dependent variables are included in the Dickey-Fuller test regression? Does this seem right?

c. What kind of model was estimated for dcaputi? Does this seem right?

d. Do the estimated parameters from this model imply that monthly changes in capacity utilization are stable, i.e. stationary?

e. Do the estimated parameters from this model indicate there is a cycle in the monthly changes in capacity utilization? 
[image: image9.wmf]Figure 4.1 Monthly Change in Capacity Utilization, Total industry, 1967.02-2005.03
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Figure 4.2 Histogram of First Difference of Percent Capacity Utilization, Total Industry

Series: DCAPUTI
Sample 1967:02 2005:03
Observations 458

Mean -0.021834
Median 0.000000
Maximum 1.700000
Minimum -3.100000
Std. Dev. 0.585196
Skewness -0.782912
Kurtosis 6.429078

Jarque-Bera  271.1815
Probability 0.000000
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Figure 4.4 [Augmented Dickey-Fuller Unit Root Test on DCAPUTI
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5. (15 min) The estimated model reported in problem 4, above, was diagnosed by examining the plot of actual, fitted, and residual, the corelogram of the residuals, and the histogram of the residuals, Figures 5.1-5.3,  respectively. Also, the table of actual, fitted, and residual for the most recent observations is included as Figure 5.4.

a. Is this a satisfactory model for forecasting?

b. Is the residual approximately orthogonal?

c. Is the residual approximately normally distributed?

d. Is capacity utilization going to go up or down in April 2005? (Hint: you can ignore the constant, which is small and insignificant.)

e. The value of capacity utilization in March 2005 was 79.4%. What is the forecast for capacity utilization in April 2005? What is the approximate standard error of this forecast?
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Figure 5.1 Plot of Actual, Fitted, and Residual for the Model of dcaputi
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Figure 5.2 [Correlogram of Residuals
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Figure 5.3 Histogram of Residuals from the Model for dcaputi

Series: Residuals

Sample 1967:04 2005:03
Observations 456
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Probability 0.000000
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Figure 4.1 Monthly Change in Capacity Utilization, Total industry, 1967.02-2005.03
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		capacity utilization, total industry

		1/1/67		89.4

		2/1/67		88		89.4		-1.4

		3/1/67		87.1		88		-0.9

		4/1/67		87.5		87.1		0.4

		5/1/67		86.4		87.5		-1.1

		6/1/67		86		86.4		-0.4

		7/1/67		85.4		86		-0.6

		8/1/67		86.6		85.4		1.2

		9/1/67		86.1		86.6		-0.5

		10/1/67		86.4		86.1		0.3

		11/1/67		87.3		86.4		0.9

		12/1/67		87.8		87.3		0.5

		1/1/68		87.4		87.8		-0.4

		2/1/68		87.3		87.4		-0.1

		3/1/68		87.3		87.3		0

		4/1/68		87		87.3		-0.3

		5/1/68		87.7		87		0.7

		6/1/68		87.6		87.7		-0.1

		7/1/68		87.2		87.6		-0.4

		8/1/68		87.1		87.2		-0.1

		9/1/68		87		87.1		-0.1

		10/1/68		86.9		87		-0.1

		11/1/68		87.7		86.9		0.8

		12/1/68		87.6		87.7		-0.1

		1/1/69		87.8		87.6		0.2

		2/1/69		88		87.8		0.2

		3/1/69		88.4		88		0.4

		4/1/69		87.7		88.4		-0.7

		5/1/69		87.1		87.7		-0.6

		6/1/69		87.6		87.1		0.5

		7/1/69		87.8		87.6		0.2

		8/1/69		87.7		87.8		-0.1

		9/1/69		87.3		87.7		-0.4

		10/1/69		87		87.3		-0.3

		11/1/69		85.9		87		-1.1

		12/1/69		85.4		85.9		-0.5

		1/1/70		83.5		85.4		-1.9

		2/1/70		83.2		83.5		-0.3

		3/1/70		82.8		83.2		-0.4

		4/1/70		82.4		82.8		-0.4

		5/1/70		82		82.4		-0.4

		6/1/70		81.5		82		-0.5

		7/1/70		81.4		81.5		-0.1

		8/1/70		81		81.4		-0.4

		9/1/70		80.2		81		-0.8

		10/1/70		78.4		80.2		-1.8

		11/1/70		77.6		78.4		-0.8

		12/1/70		79.2		77.6		1.6

		1/1/71		79.6		79.2		0.4

		2/1/71		79.2		79.6		-0.4

		3/1/71		78.9		79.2		-0.3

		4/1/71		79.1		78.9		0.2

		5/1/71		79.3		79.1		0.2

		6/1/71		79.5		79.3		0.2

		7/1/71		79		79.5		-0.5

		8/1/71		78.4		79		-0.6

		9/1/71		79.4		78.4		1

		10/1/71		79.8		79.4		0.4

		11/1/71		80		79.8		0.2

		12/1/71		80.7		80		0.7

		1/1/72		82.4		80.7		1.7

		2/1/72		82.9		82.4		0.5

		3/1/72		83.4		82.9		0.5

		4/1/72		84		83.4		0.6

		5/1/72		83.8		84		-0.2

		6/1/72		83.9		83.8		0.1

		7/1/72		83.7		83.9		-0.2

		8/1/72		84.6		83.7		0.9

		9/1/72		85		84.6		0.4

		10/1/72		85.9		85		0.9

		11/1/72		86.6		85.9		0.7

		12/1/72		87.4		86.6		0.8

		1/1/73		87.7		87.4		0.3

		2/1/73		88.7		87.7		1

		3/1/73		88.4		88.7		-0.3

		4/1/73		88		88.4		-0.4

		5/1/73		88.3		88		0.3

		6/1/73		88.1		88.3		-0.2

		7/1/73		88.2		88.1		0.1

		8/1/73		87.8		88.2		-0.4

		9/1/73		88.3		87.8		0.5

		10/1/73		88.5		88.3		0.2

		11/1/73		88.7		88.5		0.2

		12/1/73		88.2		88.7		-0.5

		1/1/74		87.3		88.2		-0.9

		2/1/74		86.8		87.3		-0.5

		3/1/74		86.5		86.8		-0.3

		4/1/74		86.1		86.5		-0.4

		5/1/74		86.4		86.1		0.3

		6/1/74		86.1		86.4		-0.3

		7/1/74		85.9		86.1		-0.2

		8/1/74		84.9		85.9		-1

		9/1/74		84.8		84.9		-0.1

		10/1/74		84.3		84.8		-0.5

		11/1/74		81.4		84.3		-2.9

		12/1/74		78.3		81.4		-3.1

		1/1/75		77.2		78.3		-1.1

		2/1/75		75.1		77.2		-2.1

		3/1/75		74.2		75.1		-0.9

		4/1/75		74.1		74.2		-0.1

		5/1/75		73.9		74.1		-0.2

		6/1/75		74.2		73.9		0.3

		7/1/75		74.9		74.2		0.7

		8/1/75		75.5		74.9		0.6

		9/1/75		76.3		75.5		0.8

		10/1/75		76.4		76.3		0.1

		11/1/75		76.5		76.4		0.1

		12/1/75		77.3		76.5		0.8

		1/1/76		78.2		77.3		0.9

		2/1/76		78.8		78.2		0.6

		3/1/76		78.6		78.8		-0.2

		4/1/76		79.1		78.6		0.5

		5/1/76		79.2		79.1		0.1

		6/1/76		79		79.2		-0.2

		7/1/76		79.3		79		0.3

		8/1/76		79.7		79.3		0.4

		9/1/76		79.7		79.7		0

		10/1/76		79.6		79.7		-0.1

		11/1/76		80.7		79.6		1.1

		12/1/76		81.3		80.7		0.6

		1/1/77		80.7		81.3		-0.6

		2/1/77		81.7		80.7		1

		3/1/77		82.5		81.7		0.8

		4/1/77		83		82.5		0.5

		5/1/77		83.5		83		0.5

		6/1/77		83.8		83.5		0.3

		7/1/77		83.8		83.8		0

		8/1/77		83.7		83.8		-0.1

		9/1/77		83.9		83.7		0.2

		10/1/77		83.9		83.9		0

		11/1/77		83.8		83.9		-0.1

		12/1/77		83.6		83.8		-0.2

		1/1/78		82.2		83.6		-1.4

		2/1/78		82.4		82.2		0.2

		3/1/78		83.7		82.4		1.3

		4/1/78		85.1		83.7		1.4

		5/1/78		85.2		85.1		0.1

		6/1/78		85.5		85.2		0.3

		7/1/78		85.2		85.5		-0.3

		8/1/78		85.3		85.2		0.1

		9/1/78		85.3		85.3		0

		10/1/78		85.9		85.3		0.6

		11/1/78		86.3		85.9		0.4

		12/1/78		86.6		86.3		0.3

		1/1/79		85.8		86.6		-0.8

		2/1/79		86.1		85.8		0.3

		3/1/79		86.2		86.1		0.1

		4/1/79		85.1		86.2		-1.1

		5/1/79		85.5		85.1		0.4

		6/1/79		85.3		85.5		-0.2

		7/1/79		85		85.3		-0.3

		8/1/79		84.2		85		-0.8

		9/1/79		84.2		84.2		0

		10/1/79		84.4		84.2		0.2

		11/1/79		84.2		84.4		-0.2

		12/1/79		84.1		84.2		-0.1

		1/1/80		84.3		84.1		0.2

		2/1/80		84.2		84.3		-0.1

		3/1/80		83.8		84.2		-0.4

		4/1/80		81.9		83.8		-1.9

		5/1/80		79.7		81.9		-2.2

		6/1/80		78.6		79.7		-1.1

		7/1/80		77.9		78.6		-0.7

		8/1/80		78		77.9		0.1

		9/1/80		79.2		78		1.2

		10/1/80		80		79.2		0.8

		11/1/80		81.1		80		1.1

		12/1/80		81.4		81.1		0.3

		1/1/81		80.8		81.4		-0.6

		2/1/81		80.3		80.8		-0.5

		3/1/81		80.5		80.3		0.2

		4/1/81		80		80.5		-0.5

		5/1/81		80.3		80		0.3

		6/1/81		80.5		80.3		0.2

		7/1/81		80.9		80.5		0.4

		8/1/81		80.7		80.9		-0.2

		9/1/81		80		80.7		-0.7

		10/1/81		79.2		80		-0.8

		11/1/81		78.2		79.2		-1

		12/1/81		77.2		78.2		-1

		1/1/82		75.5		77.2		-1.7

		2/1/82		76.8		75.5		1.3

		3/1/82		76		76.8		-0.8

		4/1/82		75.2		76		-0.8

		5/1/82		74.6		75.2		-0.6

		6/1/82		74.1		74.6		-0.5

		7/1/82		73.7		74.1		-0.4

		8/1/82		73		73.7		-0.7

		9/1/82		72.6		73		-0.4

		10/1/82		71.9		72.6		-0.7

		11/1/82		71.5		71.9		-0.4

		12/1/82		70.8		71.5		-0.7

		1/1/83		72.1		70.8		1.3

		2/1/83		71.6		72.1		-0.5

		3/1/83		72.1		71.6		0.5

		4/1/83		73		72.1		0.9

		5/1/83		73.5		73		0.5

		6/1/83		73.9		73.5		0.4

		7/1/83		75		73.9		1.1

		8/1/83		75.8		75		0.8

		9/1/83		76.9		75.8		1.1

		10/1/83		77.5		76.9		0.6

		11/1/83		77.7		77.5		0.2

		12/1/83		78		77.7		0.3

		1/1/84		79.5		78		1.5

		2/1/84		79.8		79.5		0.3

		3/1/84		80.1		79.8		0.3

		4/1/84		80.4		80.1		0.3

		5/1/84		80.7		80.4		0.3

		6/1/84		80.9		80.7		0.2

		7/1/84		81		80.9		0.1

		8/1/84		80.9		81		-0.1

		9/1/84		80.6		80.9		-0.3

		10/1/84		80.4		80.6		-0.2

		11/1/84		80.5		80.4		0.1

		12/1/84		80.4		80.5		-0.1

		1/1/85		80		80.4		-0.4

		2/1/85		80.2		80		0.2

		3/1/85		80.2		80.2		0

		4/1/85		79.9		80.2		-0.3

		5/1/85		79.7		79.9		-0.2

		6/1/85		79.6		79.7		-0.1

		7/1/85		78.9		79.6		-0.7

		8/1/85		79.1		78.9		0.2

		9/1/85		79.3		79.1		0.2

		10/1/85		78.9		79.3		-0.4

		11/1/85		79		78.9		0.1

		12/1/85		79.7		79		0.7

		1/1/86		80		79.7		0.3

		2/1/86		79.2		80		-0.8

		3/1/86		78.6		79.2		-0.6

		4/1/86		78.5		78.6		-0.1

		5/1/86		78.6		78.5		0.1

		6/1/86		78.2		78.6		-0.4

		7/1/86		78.6		78.2		0.4

		8/1/86		78.4		78.6		-0.2

		9/1/86		78.4		78.4		0

		10/1/86		78.7		78.4		0.3

		11/1/86		78.9		78.7		0.2

		12/1/86		79.5		78.9		0.6

		1/1/87		79.1		79.5		-0.4

		2/1/87		80		79.1		0.9

		3/1/87		80		80		0

		4/1/87		80.3		80		0.3

		5/1/87		80.7		80.3		0.4

		6/1/87		81		80.7		0.3

		7/1/87		81.3		81		0.3

		8/1/87		81.8		81.3		0.5

		9/1/87		81.8		81.8		0

		10/1/87		82.9		81.8		1.1

		11/1/87		83.3		82.9		0.4

		12/1/87		83.5		83.3		0.2

		1/1/88		83.5		83.5		0

		2/1/88		83.7		83.5		0.2

		3/1/88		83.9		83.7		0.2

		4/1/88		84.2		83.9		0.3

		5/1/88		84.1		84.2		-0.1

		6/1/88		84.2		84.1		0.1

		7/1/88		84.3		84.2		0.1

		8/1/88		84.7		84.3		0.4

		9/1/88		84.4		84.7		-0.3

		10/1/88		84.8		84.4		0.4

		11/1/88		84.8		84.8		0

		12/1/88		85.1		84.8		0.3
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		9/1/97		84.1		83.8		0.3

		10/1/97		84.3		84.1		0.2

		11/1/97		84.3		84.3		0

		12/1/97		84.1		84.3		-0.2

		1/1/98		84		84.1		-0.1

		2/1/98		83.6		84		-0.4

		3/1/98		83.3		83.6		-0.3

		4/1/98		83.4		83.3		0.1

		5/1/98		83.3		83.4		-0.1

		6/1/98		82.5		83.3		-0.8

		7/1/98		81.9		82.5		-0.6

		8/1/98		83.1		81.9		1.2

		9/1/98		82.4		83.1		-0.7

		10/1/98		82.7		82.4		0.3

		11/1/98		82.1		82.7		-0.6

		12/1/98		82		82.1		-0.1

		1/1/99		82.1		82		0.1

		2/1/99		82.1		82.1		0

		3/1/99		82.1		82.1		0

		4/1/99		81.9		82.1		-0.2
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