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AR Modelling (Dataset: BA) 

1. Can Graphics Function suggest a preferred model for the price of British 

Airways?   

 

 
 

Now we look at ACF/PACF plot. 

 

MA(∞), AR(1)Non-stationary 
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2. Constructing the model for price of BA.   

Using Box-Jenkins approach 

The first step is Identification 

Now we look at return 

 

We guess the appropriate model is ARMA(5, 5).  

The second step is Estimation. 
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3. Process the diagnostic steps to test the fitness of the model built up in question 

2 

Using Wald test 

 

 

Now we are sure return is ARMA(5,5). Actually, without first difference, it is ARIMA(5, 

1, 5). Why? 
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The third step is Diagnostic checking. 

 

Residual diagnostics refers to checking whether the residuals are free from 

autocorrelation. The model is adequate, if autocorrelations of residuals are zero. 
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Unit root test (Dataset: FTSE) 

4. Manual unit root test on the variable FTSE100 and explain the result. 
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5. Automated unit root testing on FTSE100 and explain the result.   

Let’s look to LOGFTSE100 

 

 

 
Include in test equationchoose your exogenous regressor. 

After we taking difference, there is still a trend in graph, then we need to do 

de-trend(option 2) 
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Let’s look at D(LOGFTSE100) 

 

 
  



8 
 

Using KPSS here 

 

1.68>0.73(1%)>0.46(5%), so reject Null Hypothesis. This means LOGFTSE100 is 

non-stationary.  

 

0.73(1%)>0.46(5%)>0.040578, so do not reject Null Hypothesis. This means 

DLOGFTSE100 is stationary. If you have conflicting results between ADF and KPSS, 

refer to literature.  
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6. If appropriate, test for the presence of I(2) for FTSE100 series.   

ADF and KPSS give us the same information, so we just focus on ADF. 

Let’s look at D(LOGFTSE100,2) 

 

 

Therefore, we can use I(1) or I(2). 

But I(1) is better, if we look at AIC, SBIC, and HQIC (smaller is better). 
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Cointegration-EG test (Dataset: FTSE) 

7. Does cointegration exist between FTSE100 and FTSEALL?   

Generate the residuals of the cointegration and ensure the residuals are I(0) 

 

𝑅2 is high. So we consider cointegration. 

Proc>Make Residual Series 

Conduct unit root test for residuals to examine whether they are I(0), using ADF. 

 

Residuals has a unit root, implying residuals series is non-stationary.  

So there is not cointegration relation. 
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Cointegration-Johansen test (Dataset: Johansen) 

8. Detect cointegration and find out the relationship among Yb Yc Yd.   

How to choose the optimal lag? 

 

 

Eviews suggests us to use 2 lags. 
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There is no unique way to decide the optimal lag, we could follow Eviews here, using 

2. 
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We choose option 6 that summarize all 5 sets of assumptions to examine whether 

the results are sensitive to the type of specification used. 

 

 

Trace test may have conflicting results from Max-Eig, Johansen and Juselius (1990) 

suggests using Max-Eig results. 

In my understanding: If there is variable with I(0), it is not appropriate to do 

cointegration test since cointegration is conducted when we have non-stationarity 

data. We can just proceed with VAR system by taking the first difference for the I(1) 

variable. With this situation, look at these two papers: Toda, Hiro Y., and Taku 

Yamamoto (1995) and Pesaran, M. Hashem, Yongcheol Shin and Richard J. Smith 

(2001) 



14 
 

ARCH and GARCH modelling (Dataset: GARCH) 

9. Build up a proper model for the series of exchange rate of Canadian Dollar 

(variable CD in the dataset) and explain why the model you obtain should be a 

preferred model.   

Let’s look at the graph of rcd first 

 

We can see few periods with large increase and decrease. 

Volatility Clustering 
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Identify an appropriate ARMA model by following the Box-Jenkins methodology 

The first step: Identification 

 

The second step: estimation 

 
Other variables are also significant, but combining with ACF/PACF plot, let’s do 

ARMA(6,6). So in estimate equation window, type in rcd c ar(6) ma(6)
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And residual diagnostic 

 
Residual diagnostics refers to checking whether the residuals are free from 

autocorrelation. The model is adequate, if autocorrelations of residuals are zero. 
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Now, let’s look at ARCH effect 

 

 

Choose 6, because of AR(6). Eviews suggests us to use 6, so we look at 6 in ACF/PACF 

plot. 

 

There is ARCH effect. 
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Estimating ARCH/GARCH models. We look at ARCH first. 
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Then, GARCH(1,1) 

 

We can see the AR(6) and MA(6) becomes less significant. ARCH and GARCH effect 

are significant. Comparing with ARCH(6), We can use fewer variables with 

GARCH(1,1). 
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GJR-GARCH 

 

 

For a leverage effect, the coefficient is positive and significant.  

EGARCH(try this) 
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GARCH-M(standard deviation) 

 

 
  



22 
 

10. Use your preferred model to produce forecasts. 

Estimate a new equation, using in-of-sample to forecast out-of-sample 
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Dynamic forecast(multiple-steps-ahead) 

 

 

Static forecast(single-step-ahead) 

 

One volatility results in more volatility volatility clustering 

Static forecast is more unstable. 


