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Exam 2  

Sample Test / Study Guide

Part I.  True or False?  Explain why.

1. A non-stationary process implies that it is a random walk process.

2. A random walk model of a financial data implies that the financial market is efficient.

3. An Integrated-GARCH model captures an asymmetric effect of negative shocks.

4. An MA process has a few number of spikes of PACF.

5. An AR model has a geometrically decaying PACFs (partial ACFs).

6. The value of AIC from an AR(2) model tends to be higher than that from an AR(4) model using the same data.

7. Stationarity implies that all ACF values lie inside the bound of the confidence interval.

8. A short run memory implies that PACF will die out quickly after short lags.

9. The un-conditional mean of a random walk model is zero.

10. An ARMA(p,q) model will have geometrically decaying ACFs as well as geometrically decaying PACFs.

Part 2.  Short Essay Questions

1.  Write down the equation for each of

      (i) ARIMA(1,2,1) model


(ii) IMA(1,2) model

2.  Discuss about the differences in the definitions (requirements) of a white noise process and a stationary process.

3.  Write down the equation for volatility of the E-GARCH model, and explain why the model is called E-GARCH model.  What does “E” stand for?  

4.  Write down the equation for a random walk model and discuss about its (at least two) economic or statistical implications.

5.  What are traditional models for volatility in the past before (G)ARCH models were introduced?  What are the main advantages of (G)ARCH models over the traditional models for volatility? 

Part 3.  

1.   Suppose that a researcher had estimated the first 5 autocorrelation coefficients using a series of 200 observations, and found them to be (from 1 to 3) 0.207, -0.013, 0.086.  
Note: The critical value of a tabulated chi-square distribution with df 3 is 7.81 at the 5% level.  The 5% critical value of a standard normal distribution is 1.96.   

(a)  Test if the ACF coefficient at lag 1 is significant.

(b)  Use the Box-Pierce test to establish whether they are jointly insignificant.

(c)  Use the Ljung-Box tests to establish whether they are jointly insignificant.

2.  Determine if yt is stationary or not.

(a) yt  = yt-1 + ut  + 0.5ut-1 + 0.2ut-2

(b)  yt  = 0.2 yt-1 + 0.35yt-2 + ut  

3.  For the following model, answer the questions.  For simplicity, we let Var(ut) = (2 = 1.0.


yt  = 5 + ut  + 0.5ut-1 + 0.2ut-3
 

(a)  Find the (unconditional) mean, E(yt).

(b)  Find the conditional mean of yt, E(yt|t), where |t is the information set available at t-1.

(c) Find the (unconditional) variance, Var(yt).

(d) Find the ACF(k), k=0,1,2,3

(e)  Find 

(i) E(yt-1ut-2) 


(ii) E(yt-2ut-1).

4.  Consider the following estimation result.  

********************************************************************

*   Estimating an ARMA(1,4) for the mean of Y                     *

*     w/ a GARCH(1,1) model for the conditional variance          *

********************************************************************

  A1 is the constant in the mean equation

  The A2->An coefficients refer to the AR equation for the mean

  The MA coefficients refer to the moving average terms

  C is the constant in the conditional variance equation

  The Q coefficients refer to the lagged squared residuals

  The P coefficients refer to the lagged conditional variance

  The numbers in the A,MA,Q,P coefficients refer to the lag

(Result A)

MAXIMIZE - Estimation by BHHH

Convergence in    59 Iterations. Final criterion was  0.0000006 <  0.0000010

Quarterly Data From 1961:03 To 1992:02

Usable Observations    124

Function Value                     397.33011283

   Variable                     Coeff       Std Error      T-Stat     Signif

*******************************************************************************

1.  A1                        0.002079444  0.001469550      1.41502  0.15706250

2.  A2                        0.769166304  0.126049295      6.10211  0.00000000

3.  MA1                       0.318305797  0.162285704      1.96139  0.04983337

4.  MA2                       0.140681673  0.134904023      1.04283  0.29702802

5.  MA3                      -0.097771435  0.101880765     -0.95967  0.33722369

6.  MA4                      -0.263305180  0.137006718     -1.92184  0.05462572

7.  C                         0.000025678  0.000016879      1.52132  0.12817926

8.  Q1                        0.305806986  0.176128861      1.73627  0.08251638

9.  P1                        0.481865617  0.259448996      1.85727  0.06327342

(Result B)

* Analyzing the normalized residuals for serial correlation and normality *

         Skewness                      Kurtosis

          0.64832                       5.88047

(Result C)

The Ljung-Box Q-Test for Serial Correlation in NRESIDS

LB(4)    Test Statistic:   1.8292      Significance Level:   0.60859

LB(8)    Test Statistic:  10.9527      Significance Level:   0.14070

LB(12)   Test Statistic:  16.0007      Significance Level:   0.14111

LB(16)   Test Statistic:  20.1638      Significance Level:   0.16574

LB(20)   Test Statistic:  28.0091      Significance Level:   0.08325

LB(24)   Test Statistic:  28.5589      Significance Level:   0.19538

(Result D)

The Jarque-Bera Normality Test, ChiSqr(2), for NRESIDS

         Test Statistic:  51.5552      Significance Level:   0.00000

(Result E)

F-Test of no ARCH vs. ARCH in NRESIDS

ARCH(4)  Test Statistic:   0.9571      Significance Level:   0.43401

ARCH(8)  Test Statistic:   0.8247      Significance Level:   0.58259

ARCH(12) Test Statistic:   0.6961      Significance Level:   0.75170

ARCH(16) Test Statistic:   0.5421      Significance Level:   0.91707

ARCH(20) Test Statistic:   0.4680      Significance Level:   0.97151

ARCH(24) Test Statistic:   0.4160      Significance Level:   0.99094

(Result F)

* Analyzing the squared normalized residuals for serial correlation *

The Ljung-Box Q-Test for Serial Correlation in SQNRESIDS

LB(4)    Test Statistic:   4.2278      Significance Level:   0.23789

LB(8)    Test Statistic:   9.0986      Significance Level:   0.24565

LB(12)   Test Statistic:  10.8312      Significance Level:   0.45751

LB(16)   Test Statistic:  12.4774      Significance Level:   0.64260

LB(20)   Test Statistic:  14.3580      Significance Level:   0.76244

LB(24)   Test Statistic:  15.7289      Significance Level:   0.86663

People frequently use the GARCH(1,1) specification.  Thus, using the GARCH(1,1) specification, the GARCH model has been estimated as shown in the above.   If applicable, Specify your null and alternative hypothesis and explain your test result.  

(a)  Examine if the mean equation has been specified properly.  

(b)  Does the distribution of the residual appear to be normal?  Why or why not?  

(c) Using the squared residuals of the estimated model, test if the model specification for GARCH effect is proper.  Use Q-statistics at 8 and 16 lags.

(d) Using the squared residuals of the identified ARMA model estimatin result, test for further ARCH effect. Use Q-statistics at 8 and 16 lags.

(e)  What is the integrated GARCH model?  Does your estimation result indicate evidence of an integrated GARCH model?  

(f)  Find the unconditional mean of the dependent variable.

(g)  Find the unconditional variance of the error term.

(h)  Find the expression of the conditional mean of the dependent variable.

(i)  Find the expression of the conditional variance of the error term.

6.  Consider the following estimation result.  

	Dependent Variable: EXCESS

	Method: ML – ARCH

	Sample(adjusted): 2 328

	
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	C
	0.000399
	5.59E-05
	7.147203
	0.0000

	EXCESS(-1)
	0.303258
	0.055029
	5.510867
	0.0000

	
	       Variance Equation

	C
	-0.641602
	0.217156
	-2.954572
	0.0031

	|RES|/SQR[GARCH](1)
	0.345397
	0.069487
	4.970636
	0.0000

	RES/SQR[GARCH](1)
	-0.065356
	0.040502
	-1.613673
	0.1066

	EGARCH(1)
	0.972783
	0.013233
	73.51257
	0.0000

	R-squared
	0.078129
	    Mean dependent var
	0.000692

	Adjusted R-squared
	0.063769
	    S.D. dependent var
	0.001134

	S.E. of regression
	0.001098
	    Akaike info criterion
	-11.26876

	Sum squared resid
	0.000387
	    Schwarz criterion
	-11.19922

	Log likelihood
	1848.442
	    F-statistic
	5.440967

	Durbin-Watson stat
	1.995219
	    Prob(F-statistic)
	0.000080


The variable EXCESS is defined as the difference between the monthly return on three-month Treasury bills and the monthly return on on-month Treasury bills.  

(a) What are the motivations (economic reasoning) of using the ARCH models? 
(b) The above estimation result is based on the E-GARCH model.  What is it called E-GARCH model?  What does “E” stand for?  What are two major motivations of using the E-GARCH model?
(c) Discuss and interpret the estimated coefficient of |RES|/SQR[GARCH](1).  What does this term capture?
(d) Discuss and interpret the estimated coefficient of RES/SQR[GARCH](1).  What does this term capture?
(e) What is the alternative to the E-GARCH model to model the leverage effect?

7.  Consider the following output.

	Dependent Variable: EXCESS

	Method: ML – ARCH

	
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	C
	0.000493
	0.000179
	2.755783
	0.0059

	EXCESS(-1)
	0.289513
	0.101518
	2.851853
	0.0043

	
	       Variance Equation

	C
	4.32E-07
	5.52E-07
	0.783583
	0.4333

	ARCH(1)
	0.150000
	0.159108
	0.942755
	0.3458

	(RESID<0)*ARCH(1)
	0.050000
	0.020220
	2.472740
	0.0080

	GARCH(1)
	0.600000
	0.274835
	2.183131
	0.0290

	R-squared
	0.083832
	    Mean dependent var
	0.000692

	Adjusted R-squared
	0.069561
	    S.D. dependent var
	0.001134

	S.E. of regression
	0.001094
	    Akaike info criterion
	-10.96436

	Sum squared resid
	0.000384
	    Schwarz criterion
	-10.89482

	Log likelihood
	1798.673
	    F-statistic
	5.874462

	Durbin-Watson stat
	1.980768
	    Prob(F-statistic)
	0.000033


The variable EXCESS is defined as the difference between the monthly return on three-month Treasury bills and the monthly return on on-month Treasury bills.  

The second part of the above result is based on the volatility equation


ht = ( + (ut-12 + ( I(ut-1< 0) ut-12 + (ht-1    

where I(ut-1< 0) = 1 if ut-1<0 and 0 otherwise.

(a) What version of GARCH models was used in the above?  What are the motivations (economic reasoning) of using this type of ARCH model? 

(b) What effect does the term, (RESID<0)*ARCH(1), capture?  Why is it meaningful to have this term?  That is, how do you interpret the coefficient of this term?  

(c)  What is the alternative to this GARCH model to capture the same effect?

(d) Ignore the term, (RESID<0)*ARCH(1) for simplicity, and find:


(i) Unconditional Mean of yt (EXCESS).


(ii) Unconditional Variance of ut.

(e) Explain briefly how you can test for the existence of ARCH effects. (There is no output provided, but just EXPLAIN the testing procedures along with proper testing hypothesis.)

