5-8-2007
Economics 240C      1
Mr. Phillips


Midterm

Answer all of the questions.
1. (15 min) As economists, we often deal with prices, commodity prices, stock prices, indexes of prices, exchange rates, etc.

a. What time series behavior would you expect a price to exhibit? Random walk
b. Why? Experience. The change in price is a random shock so price is the sum of the current and past shocks.
c. In your mental model of price behavior, is there any difference between what you might expect for an infinite time series and what you might experience practically for a time series of price of finite length? An infinitely long random walk has infinite variance and so can rise and fall without bound. A finite time series for a price will not drop below zero and may be limited on the up side as well.
d. Would the histogram of the time series of a price variable likely be a bell shaped curve? Why or why not? No. The price goes through multiple levels and so its histogram will be multi-peaked.
e. What would you expect for the autocorrelation function (correlogram) of a time series of a price? Why? Slow decay with a value at lag one close to one. An infinitely long random walk will have acf(u) = 1, all u.
2. (15 min) The conceptual time series component model may have some components that are time dependent. However, the Box Jenkins approach is based on modeling a stationary time series, i.e. a time series that is not time dependent.

a. What is the Box-Jenkins approach for removing trend? First difference
b. What is the Box-Jenkins procedure for removing seasonality? Seasonal difference
c. What is the Box-Jenkins approach to modeling the error term if it is not white noise? Ratio of polynomials of lag times white noise, i.e. e(t) = [A(z)/B(z)]wn(t)
d. Is there always a cycle(s) in a Box-Jenkins model of a time series? No
e. If there is a cycle in a Box-Jenkins model of a time series, how will you know? Some autoregressive structure and complex roots
3. (15 min) The price of natural gas, in $ per Million BTU at Henry Hub, LA is available from FRED and is called natgas and is not seasonally adjusted. The trace, histogram, correlogram, and unit root test follow as Figures 3-1 through 3-4.
a. What is the behavior of natgas during the only recession experienced? Price of natgas falling during recession, then rose during the recovery
b. Is the series normally distributed? No, skewed and kurtotic
c. Is the series orthogonal? No, slow decay in autocorrelation function
d. Is there a unit root? yes
e. Is the series stationary? What is your next step? No, evolutionary.so first difference 
Figure 3-1: Trace of Natural Gas Price
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Mean    
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Fiigure 3-2: Histogram of Price of Natural Gas
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Figure 3-4: Unit Root Test for Price of Natural Gas
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4. (15 Min) The price of natural gas was first differenced. The trace, histogram, correlogram, and unit root test for this differenced series are shown in Figures 4-1 through 4-4.
a. Is the differenced series apparently pre-whitened? Yes, see Fig. 4-1
b. Is the differenced series normally distributed? No, but it is single peaked
c. Is the differenced series perfectly orthogonal? Explain. No, significant Q-stats starting at lag 9
d. Does the differenced series have a unit root? No, it is stationary
e. How would you model the differenced series to get it perfectly orthogonal? I would start by adding an ma(9) term. This proves to be sufficient.
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Figure 4-1: Trace of Monthly Change In Price of Natural Gas
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Figure 4-1: Trace of Monthly Change In Price of Natural Gas
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5. (15 min) The mean duration of unemployment, measured in weeks, is available at FRED. This monthly series is seasonally adjusted. The trace of the series is shown in Figure 5-1. It was first differenced and the correlogram of the differenced series, dduration, is shown in Figure 5-2. The results of a second order autoregressive model for the differenced series are shown in Figure 5-3, and the correlogram of the residuals are shown in Figure 5-4. A second model was estimated with ma(4) and ma(12) terms added to the ar(1) and ar(2) terms. The residuals were then clean and the serial correlation test was not significant.
a. What is happening to duration during recessions? It is increasing
b. Does duration of unemployment always fall when the boom begins? No. It fell in the 70’s and 80’s during booms, but the labor market is no longer so friendly. Duration continues to rise in the 90’s and this decade after the end of a recession.
c. Why do you think the two estimated autoregressive parameters are negative? Differencing duration to get it stationary probably over differenced it.
d. Are there any complex roots in the second order model (Fig. 5-3)? Yes, see fig. 5-3
e. Do the estimated autoregressive parameters (Fig 5-3) indicate stability? Yes, b1 and b2 are in the triangle of stability.
f. What do you think the ma(4) and ma(12) terms are capturing? Seasonal residue from the imperfect de-seasonalization process used by the providers of the data.
Figure 5-1: Trace of Mean Duration of Unemployment in Weeks
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Figure 5-3: Estimation Results for Second Order Autoregressive Model
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