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The objective of this course is to approximate the behavior of economic time series with simple models and to use those models for forecasting. The course begins with concepts such as evolutionary versus stationary time series, i.e. time dependent versus not time dependent, and defines white noise(WN), a stationary time series with simple behavior. The course uses analytical methods to characterize the behavior of white noise and evolutionary random walks (RW). More complex models are built from this foundation such as autoregressive (AR), moving average(MA), and autoregressive integrated moving average(ARIMA). As the models become more complex, simulation replaces analysis as a means to study time series behavior.


The second half of the course examines some specific options for modeling single time series with special properties. For example, forecasting short time series with exponential smoothing (ES), modeling the impact of known events or policy interventions, and modeling time series that exhibit episodes of high and persistent variation, i.e. autoregressive conditional heteroskedasticity (ARCH).


Modeling the dynamic relationship between time series is also a subject in the second half of the course. This includes distributed lag models (DL), vector autoregression systems (VAR),  cointegrated time series, and artificial neural networks.  


Among the time series modeled with these various options are changes in the price of gold(WN), changes in the Dow-Jones Industrials (RW), changes in business inventories (AR), the change in the federal funds rate (MA), percentage changes in the producers price index (ARMA), the median Santa Barbara house price (ES),  new private housing units started and the yield on new issues of high grade corporate bonds (DL), and the US GDP deflator and the US money supply, M1(VAR). The procedures for choosing among models for a particular time series are discussed in class and implemented in a weekly laboratory. In addition, there are two take home laboratory projects to test your skills.


Economic applications include futures for the federal funds rate, purchasing power parity, forecasting the University of California budget from California personal income, the term structure of interest rates, Irving Fisher’s hypothesis of no money illusion, and the law of one price.

Internet sources for monitoring the US and California economy will be illustrated. For example, the Livingston Survey (http://www.phil.frb.org/econ/liv/index.html) and the Survey of Professional Forecasters (http://www.phil.frb.org/econ/spf/index.html) are available at the Federal Reserve Bank of Philadelphia . Alternative to the net, US Department of Commerce business cycle indicator data are published monthly by the Conference Board in Business Cycle Indicators. Information about the California economy is available from the California Department of Finance (http://www.dof.ca.gov/HTML/FS_DATA/Fs_home.htm )

Two general sources for the internet are Resources for Economists on the Internet (http://rfe.org/ ) and The Financial Data Finder (http://fisher.osu.edu/fin/osudata.htm ).


The text is, Elements of Forecasting , fourth edition (2007) by Francis Diebold. In addition, I am placing Applied Econometric Time Series (1995) by Walter Enders in the reserve book room. The lecture notes, lab notes, problem sets, take-home projects, past copies of exams, data sets etc. have been digitized and are available from the instructor. The laboratories at 4 PM and at 5 PM on Wednesdays will be conducted by the instructor and the TA, Julian Neira, on the machines in the Gaviota  lab in the Micro Computer Laboratory, Phelps 1529.

DATES:

midterm: Tuesday May 5, 2009
1st Take-home Project Due: Wednesday May 13, 2009
2nd Take-home Project(TBA) Due: June 2 , 2009
final: Wednesday June 10, 2009, 7:30-10:30 PM

Reading Assignments
Tuesday March 31: Lecture One, 10 p.


I. Pooling Time Series and Cross Section



A. ANOVA



B. Stacking Model Regressions



C. Pooling


Readings: Keller and Warrack, Statistics (2003), 7th Ed.



Ch. 15 Analysis of Variance


Diebold, Ch. 1: Introduction to Forecasting: Applications, Methods, 


Books, Journals and Software: Diebold, Ch.2: A Brief Review of Probability, Statistics, and regression for forecasting
Wednesday April 1: Lab One (1) 2-Factor ANOVA (Without Replication), Pooling 

Thursday April 2: Lecture Two, 13 p.


I. Inertial Versus Causal Models


II. Structural(Inertial) Models of Time Series


III. Deterministic and Stochastic Time Series 


IV. Stationary Stochastic Processes


Readings: Diebold, Ch. 3: “Six Considerations Basic to Successful Forecasting”



Enders: Ch. 2, pp. 63-70, pp. 128-134

Tuesday April 7: Lecture Three, 13 p.


I. Time Averages of Stationary Stochastic Processes


II. Evolutionary Stochastic Processes


III. Autocovariance and Autocorrelation Functions


IV. The Normal Random Variable


V. White Noise


Readings: Diebold, Ch. 4 “Statistical Graphics for Forecasting”



Enders: Ch. 2, p. 78



*U.S. Dept. of Commerce, Survey of Current Business ( UCSB main 




library) call # H1.S81. March 1996, V. 76, #3: “Business Situation”, pp. 1-6, and p. C-

34: Business Cycle Indicators. See C-28 for Index to Historical Data for Selected Series.

Wednesday April 8: Lab Two (1) Ch. 2 of Eviews User’s Guide(handout): “ a Demonstration”, 


(2) The Power of Graphical Analysis: Anscombe’s Quartet, (3) Exercise(Due in 1 week): White


 Noise; Dow Industrials

Thursday April 9: Lecture Four, 13 p.


I. Random Walk


Readings: Diebold: Ch. 5, “Modeling and Forecasting Trend”



Enders: Ch 2, pp. 70-72; Ch. 3, pp. 166-170

Tuesday April 14: Lecture Five, 8 p.


I. First Order Autoregressive Processes


Readings: Diebold: Ch. 6, “Modeling and Forecasting Seasonality”   



Enders: Ch.  2, pp. 86-91



*Federal Reserve Bank of Cleveland, Economic Trends , July 1997, pp. 1-19, 




“The Economy in Perspective, etc.”

Wednesday April 15: Lab Three, (1) Simulation of an Autoregressive Process of Order One, (2) 



Identifying and Modeling the Change in Business Inventories, (3) Exercise(Due in 1 week) 



Fit a trend regression model and forecast US Retail Sales in 1987$

Thursday April 16: Lecture Six, 8 p.


I. Moving Average Processes of Order One


II. Autoregressive Processes of Order Two


Readings: Diebold: Ch. 7, “Characterizing Cycles”



Enders: Ch.  2, pp. 76-81; pp. 82-86; pp. 93-95

Tuesday April 21: Lecture Seven, 9 p. 


I. Summary: AR & MA Processes to Date



A. Definition



B. Derivation of the Autocorrelation Function, ACF



C. Derivation of the Partial Autocorrelation Function, PACF


II. Summary: Empirical Methods



A. Examination for Non-Stationarity



B. Prewhitening



C. Model Specification: Type & Order



D. Estimation of Model Parameters



E. Diagnosis of Residuals



F. Using the Estimated Model to Forecast


III. Autoregressive Processes of Order Two, Continued


Readings: Diebold: Ch. 8, “Modeling Cycles: MA, AR, and ARMA Models” 



Enders: Ch. 2, pp. 95-99



*John B. Carlson, Jean McIntire and James Thomson “ Federal Funds as an Indicator 

of Future Monetary policy: A Primer” Economic Review   v. 31, # 1, (1995:Q1) The 


Federal Reserve Bank of Cleveland.

Wednesday April 22: Lab Four (1) Simulation of a Moving Average Process of Order Three, (2) 



Federal Funds rate, weekly (3) Exercise(Due in 1 week) Forecast the price of gold, (4) 



Exercise(Due in 1 week) Fit a seasonal regression model to the fractional change in 


international airline passengers 

Thursday April 23: Lecture Eight, 5 p.


I. Forecasting



A. AR(1)



B. MA(1)


II. Partial Autocorrelation Function For an MA(1)


III. Moving Average Processes of Order Two, MA(2)


Readings: Diebold, Ch. 9  “Forecasting Cycles”



Enders: Ch. 2, pp. 99-106; pp. 106-111



*R. Leuthold, A. McCormick, A. Schmitz and D. Watts, "Forecasting Daily Hog 




Prices and Quantities-A Study of Alternative Forecasting Techniques”, Journal of the 



American Statistical Association, 65(1970), pp. 90-107.

Tuesday April 28: Lecture Nine, 7 p.


I. Diagnostics


II. Autoregressive Moving Average Processes, ARMA(1,1)


III. Forecasting and Model Selection


Readings: Diebold, Ch. 10 “Putting It All Together: A Forecasting Model with Trend, Seasonal 

and Cyclical Components” ; Enders: Ch. 2, pp. 72-75; pp. 81-82; p. 92

Wednesday April 29: Lab Five (1) New Private Housing Units Authorized by Local Building 



Permits, monthly (2) Forecasting International Airline Passengers

Thursday April 30: Lecture Ten, 6 p.


I. Economic Applications of Univariate time Series Analysis



A. The Index of the Dow Jones Industrials(DJI)



B. Augmented Dickey-Fuller Tests



C. Unit Roots



D. The Residuals from the DJI Trend Model and Cointegration



E. Error Correction Models



F. Purchasing Power Parity

Also see the Midterm Review and the 2002 Midterm

Readings: Diebold, Ch. 13 “Unit Roots, Stochastic Trends, ARIMA Forecasting Models, and 

Smoothing”; Enders: Ch. 4, pp. 211-238, Ch. 6, pp. 355-367



*Walter Enders, “ARIMA and Cointegration Tests of Purchasing Power Parity”, 



Review of Economics and Statistics 70(Aug. 1988), 504-508.

Tuesday May 5:  Midterm
Wednesday May 6: Lab Six (1) Over-Differencing (2) Moving Averages of Near Random 



Walks (3) The Index of Consumer Sentiment and the Index of 500 Stocks
Thursday May 7: Lecture Eleven, 5 p.


I. Dynamic causal Models


II. Econometric Considerations


III. Box-Jenkins Estimation of Dynamic Distributed lag Models


Readings: Diebold: Ch 11: Forecasting with regression Models


Enders: Ch. 5, pp. 277-294


*L. Phillips and Subhash Ray, "Evidence on the Identification and Causality Dispute


 About the Death Penalty", in Applied Time Series Analysis (1982), ed. by O. D. Anderson 


and M. R. Perryman 

Tuesday May 12: Lecture Twelve, 13 p.


I. 1994 Take-home Project Assignment


II. The Granfield Study


III. A Simple Univariate Model of General Fund Expenditure on U.C.


IV. A Dynamic Model Relating the UC Budget to California Personal Income, both nominal


V. A Combined Distributed Lag and Intervention Model


Readings: *Michael Granfield, “Historical Analysis for University of California General 


Fund Budget Allocations and Related Workload Measures: Trends and Insights, 1968-69 -- 
1993-94”

Wednesday May 13: Lab Seven (1) Conversion of monthly data to quarterly data (2) Analysis


 of Starts and the Bond Yield in levels (3) Analysis of Starts and Yields in differences (4) 


Box-Jenkins Transfer Function (5) Assignment(Due in 1 week) forecast housing starts for


 the first quarter of 1996

Thursday May 14: Lecture Thirteen, 5 p.


I. Exponential Smoothing


II. Simple Exponential Smoothing


III. Forecasting Formula as a Geometric Distributed Lag of the Observations


IV. Simple Exponential Smoothing as an ARIMA Process


V. Double Exponential Smoothing


VI. Holt-Winters with an Additive Seasonal Term


Readings: John Hanke and Arthur Reitsch, Ch. 5, pp. 128-161, “Moving Averages and 


Smoothing Methods”, Business Forecasting, 4th Ed. (1992)

Tuesday May 19: Lecture Fourteen, 6 p.


I. Intervention Models


II. Modeling the Event


III. An Intervention Model of Telephone Directory Assistance


Readings: Enders: Ch. 2. pp. 111-119; Ch. 5, pp. 269-276



Vandaele: Ch. 14, “Intervention Analysis” 



*L. Phillips, Subhash Ray and Harold Votey, "Forecasting Highway Casualties: The



 British Road Safety Act and A Sense of Deja Vu", Journal of Criminal Justice 12, 



No. 2(1984) pp. 101-114

Wednesday May 20: Lab Eight (1) Exponential Smoothing, the federal funds rate, the price of


 gold, and the median Santa Barbara house price (2) Intervention models: telephone directory 
assistance; British road fatalities

Thursday May 21: Lecture Fifteen, 14 p.


I. Accidents, Disasters, Loss in Wealth, and the Impact on Consumer Demand



A. Data: Market Returns and the Risk Free Rate



B. Pan American Airways



C. Three Mile Island


II. The Continental Oil Company Takeover


Readings: * Eric Solberg, pp. 268-269. “Airline Safety and Demand”, Microeconomics for 


Business Decisions (1992).


* Severin Borenstein and Martin Zimmerman, “Market incentives for Safe Commercial 


Airline Operation”, The American Economic Review, V.78, #5(Dec. 1988) pp. 913-935.


Ernst Berndt, Ch. 2, pp. 20-50, “The Capital Asset Pricing Model: An Application of


 Bivariate Regression Analysis” The Practice of Econometrics (1991)

Tuesday  May 26: Lecture Sixteen, 16 p.


I. Autoregressive Conditional Heteroskedastic(ARCH) Models



A. Autoregressive Error Variance Model



B. Engle Multiplicative ARCH Model


II. Simulation of an ARCH(1) Time Series


III. Generalized Autoregressive Conditional Heteroskedastic(GARCH) Model


IV. Maximum Likelihood Estimation of GARCH models


V. ARCH-M models


Readings: Diebold Ch. 14; Enders: Ch. 3 pp. 135-165

Wednesday May 27: Lab Nine (1) Arch/Garch Models


Thursday May 28: Lecture Seventeen, 12 p.


I. Structural Time Series Models



A. Level and Slope Component Combinations



B. Harvey Structural Models



C. Various Possible Specifications



D. Summary


II. Estimation of Harvey Structural Time Series Models


Readings: Andrew C. Harvey, "State Space Models and the Kalman Filter", Ch. 4 in Time 


Series Models (1981). Reference: A. C. Harvey, Forecasting, Structural Time Series Models 
and the Kalman Filter (1989)

Tuesday June 2: Lecture Eighteen, 16 p.


I. Simultaneity, Systems of Equations, and Vector Autoregression Models


II. Simulation of Impulse Response functions


III. Decomposition of the Forecast Errors


IV. Appendix: VAR models in matrix notation


Readings: Enders: Ch. 5 pp. 294-320

Also see Retrospective and the 2001 final 
Wednesday June 3: Lab Ten (1) Vector Autoregressions (2) Simulation of Impulse Response 
Functions (3) The Enders datafile US.WK1 or US.PRN, Problem 7, Ch. 5

Thursday June 4: Lecture Nineteen, Review and Introduction to Cointegration, 35 p.


I. Introduction


II. Integrated and Cointegrated Time Series


III. Harvey Structural Models and Cointegration


IV. Simulation Examples


V. Error Correction Models and Cointegration


VI. Vector Autoregression and Cointegration


VII. Simulation of Impulse Response Functions


VIII. Johansen Cointegration Test


IX. Appendix: Cointegration in Matrix Notation


Readings: Enders: Ch. 6  pp. 355-392

