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Question1 

 

Q1.1 

 

 

 

The graphs above seem to have a weakly stationarity and the average and variance of the graphs are 
quite constant but only at the end that has a significant spike. These spikes could be from the COVID. 
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Q1.2 

 

 

 

 

 

 

 

 

 

 

 

 

BIC has the smallest value at period 2, therefore  the optimal lag is 2 period
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The fitted model for the equation is 
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Q1.3 
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IPD does not seem to be affected by IPN, IPB, nor IPM for the same period. 

IPN at the current period is affected by IPD but not IPB and IPM. 

IPB at the current period is only affected by IPM  

IPM is affected by all variables at the same time.  Th shocks seem to have positive value for most of 
the period in all variables. 

The shock from IPD seems to last for 3 periods then concerts to long run growth.  

The shock from IPN on IPD and IPB for about 3 periods of time but 4 periods for IPD 

The shock from IPB seems to last about 4 periods on IPD and IPM 

The shock from IPM on IPD and IPB for 2-3 periods. 

All the shocks will convert into long run growth rate after at most 4 period. The shocks from each 
variable will exists for about 1-4 periods of time and then will convert to long run growth rate. 

Q1.4 
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The shock on IPD on the 10th periods is consisted of 96.64%% from IPD, 0.59 % from IPN, 
0.0003% from IPB and 2.42% from IPN.  

The shock on IPN on the 10th periods is consisted of 11.79% from IPD, 88.05 % from IPN, 
0.0004% from IPB and 0.12% from IPN.  

The shock on IPB on the 10th periods is consisted of 48.38% from IPD, 1.73 % from IPN, 
46.96% from IPB and 3.27% from IPN.  

The shock on IPM on the 10th periods is consisted of 25.56% from IPD, 2.38 % from IPN, 
4.56% from IPB and 67.50% from IPN.  

 

 

The forecast of the next 6 periods is in first column, fcst, for each variables 
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Question 2 

 

 

The p-value of t-test is less than 0.05, therefore we can reject the H-null hypothesis at 95% 
level of confidence interval. Hence the mean of return is not equal to 0. 

 From the Box-Ljung test, the serial- correlation of 10 lags period gives the p-value less than 
0.05. Therefore, we can reject the H-null hypothesis that there is no serial correlation at 95% level of 
confidence interval. Hence, there is serial correlation. 

 

According to the acf and pacf pictures, it shows the ARMA characteristic. The reduction in 
correlation is not exponential decreasing. As we can see that in ACF, there are multiple significance 
lags. As for PACF, it shows a similar story. There seems to have a significance lags at every 5-6 
periods. When I try running all the possible models, the ARMA(3,2)  has the least BIC value.  
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From Box-Ljung test, the p-value exceed 0.05, therefore. There is a possible serial correlation in 
residual term at 95% level of confidence interval. Hence, H-null cannot be rejected. 

 

 

There seems to be no ARCH effect since the p-value is less than 0.05. It does have serial correlation 
between the residual squared. Hence, we can reject the H-null at 95% level of confidence interval. 
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 These result contains mostly serial correlation in all but not on lag10 amd 20th in standardized 
residuals. P-value is less than 0.05, therefore, we can conclude that there is serial correlation. Hence 
H-null can be rejected at 95%. The model is not adequate 
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The results show that there is no serial correlation in the standarized residual and residuals squared 
in lag10th to 20th. P-value is more than 0.05, therefore, we can conclude that there is no serial 
correlation. Hence H-null cannot be rejected at 95%. The model is adequate. 
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The leverage results show that it is statistically insignificant at 95% for standardised residuals tests 
but not in squared residuals tests. P-value in gamma is more than 0.05. We can conclude that there 
is symmetry response in both postive and negative shocks. 

The results show that there is serial correlation in the standarized residual but not in residuals 
squared terms. P-value is less than 0.05, therefore, we can conclude that there is serial correlation. 
Hence H-null can be rejected at 95%. The model is adequate. 
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From The BIC criteria, is model Q2m17. Which is ARMA(3,2)+GARCH(1,1) with std t-statistic. 
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Question3 

Q3.1 

 

BIC lag 2 has the least value. 
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Fitted model 
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3.2 

 

 

LogCA seem to be affected by LogUK, LogUS, for 
the same period. 

LogUK seem to be affected by LogCA, LogUS, for 
the same period. 

LogUS seem to be affected by LogUK, LogCA, for 
the same period. 

The shocks on all variables seems to stay at the 
highest value but only logCA that the effects 
seem to slowly going down. 

All the shocks does not seem to convert into long 
run growth rate at any period. The shocks from 
each variable will exists for more than 10 
periods. 
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3.3 

 

The shock on logUK on the 6th periods is consisted of 91.30% from logUK, 3.21% from logCA, 
and 5.48% from logUS. 

The shock on logCA on the 6th periods is consisted of 25.39% from logUK, 66.25% from 
logCA, and 8.35% from logUS  

The shock on logUS on the 6th periods is consisted of 40.94 from logUK, 12.54 % from logCA, 
and 46.51% from logUS  

 

Q3.4 
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The maximal eigenvalue statistic suggests that there are 2 cointegrating relationships among 3 
variables. Since we can reject the hypothesis that r = 0 and r = 1 at 5%, and we accept the hypothesis 
that r = 2 at 5%. Therefore, we have 2 long-run relationships amongst these variables at 5% level. 

However, after using the Engle-Granger cointegration test it suggests otherwise that there is no 
relationship among these 3 returns. 

The cointegrating vectors should be  

Q3wt=Q3zt1[,1] - 0.5648314*Q3zt1[,2] - 0.4027070*Q3zt1[,3] 
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3.5 
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The model is adequate. The Ljung-box suggests that CCM of residuals are insignificant for long times. 
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Fitted model 
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