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EXERCISE 14.1  

(a) The conditional mean 1( | ) 0t tE e I    because: 
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(b) The conditional variance 2
1( | )t t tE e I h   because: 
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(c) 1| ~ (0, )t t te I N h  because ~ (0,1)tz N  and hence ~ (0, )t t tz h N h  since th  is known at 

time 1t  . 

EXERCISE 14.3 

(a) If γ 0 , and 2
1 1t th e     , then, 

  when 1 1te    ,  2
1 1( 1)th           

  when 1 0te   ,  2
1(0)th         

  when 1 1te   ,  2
1 1(1)th        

(b) If γ 0 , and 2 2
1 1 1 1t t t th e d e        , then  

  when 1 1te    , 1 1td           2 2
1 1( 1) ( 1)th               

  when 1 0te   , 1 0td            2
1(0)th        

  when 1 1te   , 1 0td             2
1 1(1)th        

 The key difference between the 0   and 0   cases lies with the contribution of the 

asymmetric factor. 

EXERCISE 14.5 

(a) Because    1 1, 2| | ,t t t t tE e I E e e e    , we have 

     
1 2 1 21, 2| , 0 0

t t t tt e e t t t e eE e E E E e e e E E
            

(b) Also, for the variance, 
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 As s  , with 10 1   , 
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(c) For this model, 

   

 

   

  

     

1

1

2

2

2

3

2 2
1

2
1 1 1 1

2
1 1 2 1 1

2 2
1 1 2 1 2 1 1 2 1 2

2
1 1 1 2 1 2

2
1 1 1 1 1 2 3 1

|

|

|

t

t

t

t

t

t

t I t t

I t t

I t t t

I t t t t

I t t

I t t

E e E E e I

E e h

E E e I h

E e h e h

E e h

E E e I















 

  

   

 

 

   

    

     

         

        

           

       

     

         

3

3

1 1 2

2 2
1 1 1 1 1 1 3 1 3 1 1 1 1 3 1 3

2 2
1 1 1 1 1 3 1 3

2 1 1 2
1 1 1 1 1 1 1 1 1 1

t

t

t s

t

I t t t t

I t t

s s

I t s t s

h

E e h e h

E e h

E e h









   

 

 
 

  

                 

            

                    

 

 As s  , with 1 10 1    , 

     22
1 1 1 1

1 11tE e


          
 

  



Chapter 14, Exercise Answers, Principles of Econometrics, 5e      4 

 Copyright © 2018 Wiley 
 

EXERCISE 14.7 

(a) The correlogram of returns (up to order 12) is presented below, with 5% significance bounds 

drawn at 1.96 203 0.138   . There is no evidence of autocorrelation since none of the 

autocorrelations exceed their significance bounds. In other words, there is no indication of 
significant lagged mean effects. 
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(b) The correlogram of squared returns (up to order 12) is given below, with 5% significance 

bounds drawn at 1.96 203 0.138   . Although they are not large in magnitude, there is 

evidence of significant autocorrelation at lags 1, 4, 5, 6 and 8. In other words, there is 
indication of significant lagged variance effects. 
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EXERCISE 14.9  

(a) A plot of the series and a histogram of all the observations are presented below. Volatility 
is relatively high at the beginning of the sample and towards the end of the sample, and 
relatively low in the middle years. The unconditional distribution of the series is not 
normal. It is skewed to the left and has a kurtosis of 6.484 which is very different from the 
kurtosis of 3 for normality. Furthermore, the Jarque-Bera statistic value of 192 is 

significantly greater than the 5% critical value of (0.95, 2) 5.99  . 
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Sample  1985M07 2010M06

Observations  300

Mean        0.082467

Median    0.254433

Maximum   8.852538

Minimum  ‐17.98234

Std. Dev.    3.280140

Skewness    ‐0.900014

Kurtosis     6.486620

Jarque‐Bera  192.4578

Probabi l i ty   0.000000  

(b) GARCH(1,1) estimates for 0t tS e   ,     1| ~ 0,t t te I N h ,  2
1 1 1 1t t th e h      follow.  

 

 The average value of the change in the exchange rate s is estimated as 0.0287, but it is not 
significantly different from zero. From the variance equation, the significance of the 
coefficient of the lagged squared residual term (0.139) indicates that lagged news/shocks 

affect volatility. The significance of the coefficient of 1th   (0.811) indicates persistence of 
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the lagged volatility effects. The GARCH estimation procedure uses a backcasting procedure 
which requires the setting of a backcast parameter. As indicated in the output, the following 
results were obtained with a backcast parameter of 0.7. Using a different parameter will 
change the results. 

(c) A graph of the one-step ahead within-sample estimates t̂h  follows. 
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 A histogram for the observations on ˆˆt t tv e h  where t̂e  are the residuals 0
ˆ

t̂ te S   is 

given below. The distribution is skewed to the left with a Jarque-Bera p-value of 0.0000, 
casting doubt on one of the assumptions of the GARCH model. 

0

10

20

30

40

50

‐3 ‐2 ‐1 0 1 2

Series: V

Sample 1985M07 2010M06

Observations  300

Mean       ‐0.001811

Median    0.076720

Maximum   2.523900

Minimum  ‐3.661504

Std. Dev.    1.002281

Skewness    ‐0.522865

Kurtosis     3.719019

Jarque‐Bera  20.13177

Probabi l i ty   0.000043  

 

(d) The forecast for the conditional mean in both 2010M7 and 2010M8 is 0.028717. The 
forecasts for the conditional variances are  

 2

2010M7
ˆ 0.564709 0.139344 0.359222 0.811055 20.14901

           = 16.9246

h     
 

 2

2010M8
ˆ 0.564709 0.139344 0.0 0.811055 16.9246

           = 14.2915

h     
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EXERCISE 14.11  

(a) The estimated GARCH model, obtained using estimation with an unconditional pre-sample 
variance, is as follows 

 

(b) The estimated GARCH-in-mean model, obtained using estimation with an unconditional 
pre-sample variance, is given below. The estimates differ from those reported in early 
printings of POE5. 

 

 The contribution of volatility to the term premium is captured in the term 0.219 th . 

(c) The significance of the GARCH-in-mean term  0.211 th  suggests that the GARCH-in-

mean model is better than the GARCH model in a financial econometric sense. 

 The positive sign suggests that returns increase when volatility rises which is consistent with 
financial economic theory. 
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EXERCISE 14.13  

(a) The monthly rate of inflation is shown below. 
 

 

Figure xr14.13(a)   Plot of monthly rate of inflation. 

(b) The estimated T-GARCH-in-mean model, obtained using estimation with an unconditional 
pre-sample variance, is given below. The estimates differ from those reported in early 
printings of POE5. 

 
 
(c) The negative asymmetric effect (0.225) suggests that negative shocks (such as falls in 

prices) reduce volatility in inflation. This result is consistent with an economic hypothesis 
that volatility tends to be low when inflation rates are low. 

 
(d) The positive in-mean effect (1.951) means that inflation in the UK increases when volatility 

in prices increases.  
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EXERCISE 14.15  

The variables stored in the file gfc are LUSA and LEURO, the logs of GDP for the USA and the 
Euro area, respectively. We define the rates of growth for each case as 

1 1t t t t t tDUSA LUSA LUSA DEURO LEURO LEURO      

(a) A model for the Euro area when only its own lagged effects matter and no special variance 
term for the expected effect of shocks is an autoregressive model  

 2
0 1 1 2 2 ;     ~ 0,t t t p t p t tGEURO GEURO GEURO GEURO e e N               

 Estimating this model, we find an AR(1) model is adequate. The results follow. 

 

(b) Adding a GARCH model to the model in part (a) to accommodate a time-varying variance,  

   0 1 1 1

2

1 1

;     | ~ 0,t t t t t t

p q

t i t i j t j
i j

GEURO GEURO e e I N h

h e h

 

 
 

    

      
 

 Beginning with a GARCH(1,1) model, the estimate for 1  was not significantly different 

from zero, and so pure ARCH models were considered, and the following ARCH(2) model 
was estimated. Including lags beyond 2 led to convergence problems. A backcasting 
parameter of 0.7 was used. 
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(c) When lagged values for USA growth are added to the model in part (a), one lag was found 
to be sufficient, and so the following model was estimated.  

 2
0 1 1 1 1 ;     ~ 0,t t t t tGEURO GEURO GUSA e e N          

 

(d) To model Euro area growth dependent on its history and with an allowance for shocks to 

have a nonzero effect on the rate of growth, we add the term th  to the model in part (b). 

The model and estimates (using a backcasting parameter of 0.7) follow.  

   0 1 1 1

2 2
0 1 1 2 2

;     | ~ 0,t t t t t t t

t t t

GEURO GEURO h e e I N h

h e e

 

 

      

   
 

 

(e) To model Euro area growth dependent on its past history, and the history of growth in the 
U.S., and with shocks in both countries affecting Euro area growth, we combine models (c) 
and (d) and include squared residuals from an equation for USA growth in the variance 
function. Specifically,  

 
   

2
0 1 1 2 2 2

0 1 1 1 1 1 1 1

2 2 2
0 1 1, 1 2 1, 2 2, 1

;     ~ 0,

;     | ~ 0,

U U
t t t t

t t t t t t t t

t t t U t

GUSA GUSA e e N

GEURO GEURO GUSA h e e I N h

h e e e


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     

        

    
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Estimates for this model (using a backcasting parameter of 0.7) follow.  

  

 

 

 


