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Practical Exercises
Part A – Class demonstration: Modelling Standard and Poor’s 500 (S&P 500) index daily returns 
Data

The EViews workfile sp500ret.wf1 contains daily returns (undated) on the S&P 500 index from January 1980 to December 2003. There are 6060 observations; representing the active trading days over the entire sample. Continuously compounded returns are computed as the first differences of the log of the S&P 500 price index.

Empirical exercise
1. Plot the daily S&P 500 return series 

2. Estimate daily returns to the SP500 series as AR(1) process using OLS, save the residuals and check for the presence of ARCH in the residuals.
3. If you find evidence of ARCH, re-estimate the returns as AR(1)-ARCH(1) process using maximum likelihood, and check for the presence of ARCH in the residuals. 
4. Examine the autocorrelation (ACF) and partial autocorrelation (PACF) functions of the AR(1) residual returns series. Do they confirm that the returns are heteroscedastic?

5.  Estimate the returns as an AR(1)-GARCH(1,1) and an AR(7)-GARCH(1,1) process. Is volatility persistent? Examine the ACF and PACF of the standardised and squared standardised residuals. Are the models adequate? Which model do you prefer? 
6. Estimate the returns as an AR(1)-GARCH(1,1)-in-Mean process. Is the model adequate? Plot the estimated standard deviations. What is the implication of using a GARCH-in-Mean filtration process?
7. Briefly illustrate how to forecast using GARCH models

8. Estimate the returns as an AR(1)-TGARCH(1,1) process. Is there evidence of asymmetry in the returns? What does this imply?
9. Estimate the returns as an AR(1)-EGARCH(1,1) process. Is there evidence of asymmetry in the returns? What does this imply?

10. A brief illustration of forecasting volatility using EViews

11. Brief discussion on the estimation of multivariate GARCH and other advanced GARCH models.
Some solutions ……..
[image: image2.emf]
AR(1)-GARCH(1,1) model of S&P 500 returns

	Dependent Variable: SP500

	Method: ML - ARCH (Marquardt)

	Date: 02/04/04   Time: 17:34

	Sample(adjusted): 2 6060

	Included observations: 6059 after adjusting endpoints

	Convergence achieved after 55 iterations

	Variance backcast: ON

	
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	C
	0.000562
	0.000109
	5.139571
	0.0000

	SP500(-1)
	0.039152
	0.014432
	2.712788
	0.0067

	
	       Variance Equation

	C
	1.23E-06
	1.43E-07
	8.607399
	0.0000

	ARCH(1)
	0.073459
	0.001711
	42.92278
	0.0000

	GARCH(1)
	0.918176
	0.003127
	293.6124
	0.0000

	R-squared
	-0.000199
	    Mean dependent var
	0.000389

	Adjusted R-squared
	-0.000860
	    S.D. dependent var
	0.010728

	S.E. of regression
	0.010733
	    Akaike info criterion
	-6.498312

	Sum squared resid
	0.697403
	    Schwarz criterion
	-6.492776

	Log likelihood
	19691.64
	    Durbin-Watson stat
	2.032775


Part B – Class exercise: Modelling the daily returns to US dollar/Swiss francs exchange rates 
Data

The EViews workfile usdchf.wf1 contains daily returns on the US dollar/Swiss francs exchange rates (USDCHF) from January 1980 to December 2003. There are 6060 observations; representing the active trading days over the entire sample. Continuously compounded returns are computed as the first differences of the log US dollar/Swiss francs exchange rates.

Empirical exercise
1. Plot the daily USDCHF returns series
2. Estimate an AR(1) model for the USDCHF series, check for ARCH effects in the residual series and save the residuals.

3.  Examine the ACF and PACF functions of the residual series saved in 2 above.

4. Estimate the following ARCH and GARCH models and perform the necessary diagnostic tests to assess the validity of the estimated models:

a. AR(1)-ARCH(6) model

b. AR(1)-GARCH(1,1) model 
c. GARCH(1,1) model with no regressors in the mean equation

d. AR(6)-GARCH(1,1) model

e. AR(1)-EGARCH(1,1) model

f. AR(1)-GARCH(1,1)-in-Mean model (use standard deviation)
g. GARCH(1,1)-in-Mean model (use standard deviation) – include only a constant and the GARCH standard deviation in the mean equation

5. Comment on your results using information from today’s lecture; especially the relationship between the mean and the volatility process. On the basis of the AIC and SBC which of the above models do you prefer?
Part C – Introduction to Multivariate GARCH (MVGARCH) Modelling in EViews.
Some knowledge of EViews programming is required to set up estimation of MVGARCH models in EViews. GARCH model are estimated by Maximum Likelihood (ML). EViews ML estimation is set up using Logl object. The set up is fairly straightforward. ML estimation involves setting up a likelihood function which is maximised or minimised to obtain estimates of the required parameters. Setting up the likelihood function requires explicit definition of the variables in the likelihood function. 
A brief discussion of the EViews example program for estimating the BEKK-MVGARCH model of Engle and Kroner (1995) will be provided during the seminar. Participants will be encouraged to amend the program for use with their own dataset.
The output from this estimation should look like the:

	LogL: BVGARCH

	Method: Maximum Likelihood (Marquardt)

	Date: 04/29/04   Time: 14:26

	Sample: 3/02/1994 8/25/2000

	Included observations: 1693

	Evaluation order: By observation

	Estimation settings: tol= 1.0E-05, derivs=accurate numeric

	Initial Values: MU(1)=0.00081, MU(2)=-0.00023, OMEGA(1)=0.00079,

	        BETA(1)=0.96324, ALPHA(1)=0.26363, OMEGA(3)=0.00112,

	        OMEGA(2)=0.00000, BETA(2)=0.97588, ALPHA(2)=0.16369

	Convergence achieved after 29 iterations

	
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	MU(1)
	0.000900
	0.000178
	5.045280
	0.0000

	MU(2)
	-0.000271
	0.000184
	-1.468871
	0.1419

	OMEGA(1)
	0.000731
	0.000100
	7.309423
	0.0000

	BETA(1)
	0.960078
	0.002775
	345.9591
	0.0000

	ALPHA(1)
	0.279522
	0.009797
	28.53021
	0.0000

	OMEGA(3)
	0.001029
	0.000123
	8.340336
	0.0000

	OMEGA(2)
	-0.000724
	0.000151
	-4.797814
	0.0000

	BETA(2)
	0.967834
	0.005105
	189.5696
	0.0000

	ALPHA(2)
	0.197234
	0.015069
	13.08898
	0.0000

	Log likelihood
	11622.36
	    Akaike info criterion
	-13.71927

	Avg. log likelihood
	6.864950
	    Schwarz criterion
	-13.69038

	Number of Coefs.
	9
	    Hannan-Quinn criter.
	-13.70857


APPENDIX 1: A one-page non-technical introduction to EViews 4.1
Introduction
EViews is largely a menu-driven econometrics package designed to perform a multitude of applied econometrics tasks including data analysis, estimation and forecasting. A dedicated programming environment where EViews command and batch processing language can be used to perform more complex analysis is also available.

EViews Workfile
When you launch the program, the EViews window with menu items at the top will be visible. The first thing to do is to create a workfile. Data and estimation results are normally stored in the workfile. To create a new workfile, select File/New/Workfile from the main menu. A dialog box with options to select the appropriate frequency, and range (start and end date) of your data will appear. Items within a workfile, such as series or equations, are called objects. Each object has its own window with relevant information for carrying out further analysis.  

EViews supports the following date formats: annual (enter year, e.g. 1990), quarterly (enter year:quarter, e.g. 1990:1), monthly (enter year:month, e.g. 1990:2) and daily (enter month:day:year, e.g. 1/10/1990). It also supports irregular or undated data and panel data structures.  

The following data formats can be imported EViews: standard ASCII format (preferably a text file; .txt), Lotus (.WKS, .WK1, .WK3) and Excel (.XLS) spreadsheets. To import data, select Procs/import/Read Text-Lotus-Excel from the main menu. A dialog box will appear; enter the file type and name of the file and select open. A second dialog box will appear. For spreadsheets, if there are multiple sheets, enter the name of the desired sheet and relevant cell number where the data starts (do not include the date column). If the variables have been labelled, enter the number of variables in the desired box or assign names to the variables. Select OK and click File/Save to save the workfile.

Ordinary Least Squares (OLS) Regression Analysis in EViews
OLS regressions analysis is one of the most popular data analysis method used in economics. For most economic analysis some form of data transformation is required before performing OLS. For example, most series are transformed into logarithms before OLS estimation. The easiest way to convert a series into logarithms is by entering the following in the command window (the empty space beneath the menu bar): series y1 = log(y). Where y is the original series and y1 is the logarithmic transformation. See the EViews manual for examples of other forms of data transformations.

To run a simple OLS regression of series y on series x and a constant term, c, select Quick/Estimate Equation from the main menu. An equation specification dialog box will then appear. Enter the following in the equation window: y c x. Select LS from the method drop down list and press OK.  Basic estimation results including coefficient values and model diagnostics will be returned. Save the results. Further options for post-estimation diagnostics are available from the results window. See the EViews manual for more information.
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