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Econometrics 2, Class 1

Problem Set #3
September 26, 2005

Practical information

• Remember to send me an e-mail! (Last reminder!)
paul.sharp@econ.ku.dk

• You might want to look at what we went through last time 
again, now that you have had some more of the relevant 
material covered during the lectures.

• Heino has talked to the nerds in the computer basement, 
and they have promised to install GiveWin etc. ASAP.
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3.1 The Frisch-Waugh-Lovell Theorem

• This should be repetition.
• In Econometrics 1 (Wooldridge pp. 78-79), we 

demonstrated that the OLS estimator    from the 
regression
can be derived in the following way:
1. Regress on     and save the residuals,     . These residuals 

are the part of     that is uncorrelated with    . (I.e. the effects 
of     have been partialled out.)

2. Regress    on    to obtain     . So     measures the sample 
relationship between    and    after    has been partialled out.

• Another (more general) way of interpreting the FWL 
theorem is that the determination of the coefficients in a 
standard regression model via ordinary least squares and a 
method involving projection matrices are equivalent.

• This is what the exercise demonstrates (on the 
blackboard).
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3.2 Time series regressions for private 
consumption

• Data set for aggregate private consumption in Denmark for 
period 1971:1 – 2002:2 (in quarters).

• Data file ConsumptionData.In7 contains observations for:
• FCP Private sector aggregate consumption, constant 

prices
• PCP Deflator for private consumption, 1995=100
• FYDP Private disposable income, constant prices
• REALFOR Private wealth including owner occupied housing, 

constant prices
• ARBLOS Expected income loss from changes in 

unemployment
• IBZ Average bond rate, fractions, p.a.

• All variables, except interest rate, are seasonally adjusted.
• Taken from Danish Central Bank’s MONA model.
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(1) Load data into GiveWin, construct 
variables

Use the calculator. Here is the 
output you should get in GiveWin:
c = log(FCP);
y = log(FYDP);
w = log(REALFOR);
p = log(PCP);
dp = diff(p, 1);
r = 1/4*IBZ;
When we use the log-log model, 
we can interpret the coefficients as 
the percentage change in the 
dependent variable, given a 1% 
change in the independent variable 
(elasticity).
This helps stabilize the variables, 
since absolute changes in the 
variables (measured in kroner) will 
be increasing over time, even if the 
percentage change is not.

Time series graph of ct (Tools – Graphics)
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Non-stationary!
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Time series graph of yt
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Non-stationary!

Time series graph of wt
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Time series graph of πt

1970 1975 1980 1985 1990 1995 2000

0.00

0.01

0.02

0.03

0.04

dp 

Non-stationary!

Time series graph of ARBLOSt
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Looks stationary!
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(2) Construct new transformed variables

dc = diff(c, 1);
dy = diff(y, 1);
dw = diff(w, 1);
ddp = diff(dp, 1);
ECM = c-0.536566-0.263579*y-0.482082*w+2.12642*dp;

Taking first differences is one possible way of making the 
variables stationary.

Don’t worry too much about ECM. Just think about it as a 
variable accounting for the deviation from the equilibrium 
value of c in period t.

Time series graph of dct
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Looks stationary!
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Time series graph of dyt
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Looks stationary!

Time series graph of dwt
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Time series graph of dпt
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Looks stationary!

Time series graph of ECMt
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(3) Why is it important that the included 
variables are stationary?

See lecture note “Linear Regression with Time Series Data”:

(4) “General to specific” or “specific to 
general”?

• See lecture note again.
• If we start with a model which is missing some important 

explanatory variables, then OLS gives inconsistent 
estimators; the distributions of our standard tests are 
wrong, so we cannot check for significance.

• We could use a misspecification test, but it is difficult to 
see how to use constructively the information that a model 
is misspecified.

• However, if we include too many variables, then their 
coefficients will be consistent with a true value of 0, if we 
have enough observations.

• So general to specific is best!
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(5) Specify model in PcGive

Interpret the signs and magnitudes of the 
coefficients!

N.B. Some of the coefficients are insignificant!
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(6) Are the residuals well behaved? (Test -
Graphic Analysis…)
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Residuals 
should 
be 
N(0,1). 

Looks 
good!

(7) LM test for no autocorrelation in the 
residuals. (Test – Test…)

Use this one! The 
distribution is as given, 

the p-value is in 
parentheses.

The null hypothesis is no 
autocorrelation. This is 

clearly accepted!
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Test – Store Residuals etc. in Database…
Breusch-Pagan LM test

Remember to look 
at the dataset and 
set the first 
(missing) values of 
residual to 0.

From lecture note p. 12:

Two methods for testing for no 
autocorrelation

Is this 
significant? (no)

= 120*0.00826

=0.99

Critical value is 
3.84

Null hypothesis 
of no
autocorrelation is 
accepted.

(N.B. Identical to 
PcGive automatic 
statistic!)
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(8) More misspecification tests
(remember to go back to the original model!)

Null is normality: 
Not rejected

Null is correct specification: 
Not rejected

You can look these tests up in PcGive’s help.

Null is no autocorrelation: 
Not rejected

Maybe problems 
with 

heteroskedasticity

We will use this 
later. It is a type of 
heteroskedasticity

(9) General to specific!

Remember to 
remove just 
one at a time, 
and re-
estimate the 
model each 
time. Start 
with the 
smallest t-
value. 
Continue until 
all coefficients 
are significant.

You must have 
a very good 
reason before 
you remove 
the constant!

You will end up with this:

No big 
problems 

here!
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(10) Effect of the interest rate on 
consumption?

• In theory, there could be a life-cycle effect: If the interest 
rate is high, then agents will save for future consumption.

• However, you can show yourselves that neither the bond 
rate nor the real bond rate explain much in this data.

(11) Forecasting! (Test – Forecast…)

Our preferred model is the one we reached in (9).

Change 
this!

Change this so you get more of the 
data in the graph (the default is 5).
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The results!
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With 95% 
certainty we 
can say that 
consumption 
will either 
rise or fall by 
3%! (Poor 
forecasting, 
despite high 
explanatory 
power of 
model!)

Next time

• There will be a test!
• But don’t worry: it is multiple choice, you get to answer in 

groups etc.
• Nobody will be forced to present their answers, but 

volunteers would be nice!
• Remember to bring your notes etc.
• We will also go through an old exam exercise.


