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Econometrics 2, Class 1

Problem Set #7
October 31, 2005

Problem Set #7

• We start with a multiple choice test.
• You get the rest of the hour to answer the questions (in 

groups if you wish).
• Give reasons for your answers.
• Again, you are welcome to present your answers!
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7.1 Questionnaire 1-5

Questionnaire 6-10
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7.2 ARIMA Models for Danish Time Series

We have quarterly observations of the following variables over 
the last approximately 30 years:

(1) Choose a time series for analysis

• I choose the house price index (kp)!
• I decide to transform this variable by taking the natural 

logarithm.
• I call the new variable lkp. (Use the Calculator in GiveWin.)
• Usually it is a good idea to transform all real variables 

(which don’t cross zero!).
• This often helps to remove heteroskedasticity, where the 

residuals increase with the value of the variable. This 
happens because the error or change in the value of an 
outcome variable is often a percent of the value rather 
than an absolute value. For the same percent error, a 
bigger value of the variable means a bigger absolute error, 
so residuals are bigger too.

• log(Y*error) = log(Y) + log(error). The percent error 
therefore becomes the same additive error, regardless of 
the value of Y. 
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(2) Graph of the time series

This does not 
look very 
stationary!
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Graph of first differences

That looks 
much better!
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(3) Draw the ACF and the PACF

Go to the usual graphics 
menu, select the variable 
you want to analyze and 

click here.

ACF and PACF
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Remember: An AR(p) should have exponentially declining ACF and p 
significant PACF. An MA(q) should have q significant ACF and exponentially 
declining PACF.

This looks like an AR(2) process!

In the “old days” these graphs were used to decide which model to estimate 
(there wasn’t time to estimate more than one!) Now these are often used to 
decide on the maximum number of lags to include.

These are the 95% 
confidence intervals 

under the null of white 
noise.
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(4) Estimate the relevant ARMA models

The relevant models are:
• ARMA(2,2)
• ARMA(2,1)
• ARMA(2,0)
• ARMA(1,2)
• ARMA(1,1)
• ARMA(1,0)
• ARMA(0,2)
• ARMA(0,1)
• ARMA(0,0)

GiveWin – Package – Time Series Models;
Model – Formulate…

… and choose to estimate with maximum likelihood.

We start with the general model.
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ARMA(2,2)

This is the fractional parameter, d, 
which we set equal to 0 (only 
relevant for ARFIMA models).

This is to do with how PcGive solved the 
maximum likelihood FOCs.

This is standard output. 
Already it looks like the 

data might best be 
described by an AR(1) 

process!

ARMA(2,1)
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ARMA(2,0)

ARMA(1,2)
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ARMA(1,1)

ARMA(1,0)
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ARMA(0,2)

ARMA(0,1)
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ARMA(0,0)

(5) Model – Progress…

cont…

GiveWin gives them all a 
number. You can identify 

them by the value given for 
the maximum of the log-

likelihood function. 
ARFIMA(6) turns out to be 

the ARMA(1,0) model.

These are the information criteria. Only use 
the first two. AIC is not consistent and does 
not punish enough for extra variables, so will 
often recommend a model that is too large. 
In this case all three are smallest for the 
ARMA(1,0) model.
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cont…

(6) Re-estimate ARMA(1,0);
Test – Test Summary

Rejects null of normality 
for the residuals!

This is a test for whether there 
is autocorrelation in the 

residuals. Accepts null of no 
autocorrelation.
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Test – Graphic Analysis
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Clear that 
this is a 

poor 
model!

The non-
normality 

of the 
residuals 
is clear 

from this.

But no problem with 
autocorrelation 
(Portmanteau)

(7) Model – Estimate…;
Test – Forecast…

Remember to 
change this!

Put 
this 

equal 
to 20.

We will see how 
well the model 

forecasts for the 
last 20 periods.
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The forecasts
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will stay 
within the 
historical 
range of the 
variable, 
minus 
extremes.

The “problem”
is, that we 
start the 
forecast close 
to the historic 
mean.

(8) Try yourselves with a new time series…

… if you have time!
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Next time

• We learn how to test for unit roots!


