
Exam in: ECON 4160: Econometrics: Modelling and Systems Estima-
tion

Day of exam: 25 November 2025

Time of day: 09:00—14:00

This is a 5 hour home exam.

Guidelines:
In the grading, question A gets 50 %, B 50 %.

1 Question A (50 %)

Consider the static data generating process (DGP) of Yt and Xt:(
Yt
Xt

)
∼ IIN(µ,Σ) (1)

with expectation:

µ =

(
1
0.1

)
(2)

and variance-covariance matrix:

Σ =

(
1 0.5
0.5 1

)
. (3)

1. Explain why the DGP implies the conditional expectation:

E(Yt | Xt) = 0.95 + 0.5Xt (4)

and the conditional variance:

V ar(Yt | Xt) = 0.75. (5)

2. Consider the dynamic DGP of Yt and Xt:(
Yt
Xt

) ∣∣∣∣Yt−1, Xt−1 ∼ IIN(µt,Σ | Yt−1, Xt−1) (6)

where the conditional expectations are:

µt =

(
µY t

µXt

)
=

(
1 + 0.9Yt−1

0.1 + 0.8Xt−1

)
(7)

and the conditinal covariance matrix Σ has the same elements as in (3).
Explain why this DGP can be written as a VAR where there is no mutual Granger-
causality.

3. Show that the conditional model equation of Yt consistent with the DGP in Question
A2 is:

Yt = 0.95 + 0.5Xt + 0.9Yt−1 − 0.4Xt−1 + ϵY t, (8)

and explain why the marginal model equation of Xt is:

Xt = 0.1 + 0.8Xt−1 + εXt. (9)
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4. Explain why the time series generated by (8) and (9) are stationary.

5. Show that the unconditional expectations are E(Yt) = 10 and E(Xt) = 0.5.

6. Calculate the three first dynamic multipliers implied by equation (8).

7. Show that (8) implies that the long-run multiplier of Y with respect to X is +1.

8. Assume that the model (8) and (9) is used to forecast YT+1, YT+2, ..., YT+H conditional
on YT and XT .

(a) Use the conditional expectation function E(YT+h | YT , XT ),h = 1, 2, ..H to make
forecasts. Assume that YT = 5 and XT = 0. What are the (point) forecasts of
YT+1 and YT+2 ?

(b) What is the forecast of YT+H when H grows towards infinity, i.e., what is the so
called long-term forecast?

Question B (50 %)

In this question you are asked to interpret and comment several empirical results obtained
from modelling annual time series data for the Norwegian Consumer Price Index (CPI) of
food. The following variable names are used:

LCPI: Natural logarithm of the food consumer price index.
LFHP: Natural logarithm of the price index of first hand sales of food products.
LEP: Natural logarithm of the index of the system price of electricity.
First differences are denoted by DLCPI, DLFHP and DLEP.

1. Table 1 shows results of unit-root tests of LCPI and LFHP and their first differences.
Explain how you can use the information to defend the decision that both LCPI and
LFHP are integrated of order one, I(1).

2. Table 2 shows estimation results for a conditional model equation of the food price
index with DLCPI as the dependent variable.

(a) Give brief explanations of the “battery” of residual mis-specification tests. As-
sume that a 1 % significance level can be applied for the assessment of the
significance of the tests.

(b) The R2 of the equation is seen to be 0.707698. Assume that a business school
student tells you that it is better to regress LCPI on the explanatory variables
in Table 2 because the R2 of that model equation is 0.995302. What would be
your refutation of the argument?

(c) Explain how the estimation results shown in Table 2 can be used to test cointe-
gration between LCPI and LFHP. Use a significance level of 5 % for the testing
of the null-hypothesis of no cointegration.

(d) Conditional on cointegration, show that the error correction term can be written
as:

ECMcpit = LCPIt − 0.517LFHPt − 0.038 (10)

and explain why the variable can be interpreted as an I(0) time series.
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3. Table 3 shows the estimated conditional model equation, with lagged ECMcpit as
explanatory variable. What is the food price change predicted by this model in the
special case of DLFHPt = 0 and ECMcpit−1 = 0? Is the change statistically signifi-
cant?

4. Assume that it is suggested that you check the robustness of the estimation results
by using Instrumental Variable Estimation (IVE). Such an estimation is shown in
Table 4. What are your comments to the results, and to the “Specification test” in
particular?

5. Assume that a business school student says that you should use 2SLS instead of IVE.
What would your answer be?

6. Assume that a fellow students of econometrics asks you how you can test the hy-
pothesis that the first-hand sales price index is weakly exogenous with respect to the
cointegration parameters. Explain how the results in Table 5 do not reject that exo-
geneity hypothesis.

7. When the conditional model equation of DLCPI is estimated on the sample 1982-2024,
the Residual Sum of Squares becomes RSS= 0.0142466471. Use this information to-
gether with RSS in Table 3 to show that a Chow-type test of parameter constancy
for period 2020-2024 becomes:
F(5,35) = 2.4813 [0.0503]
(Some rounding errors will be looked mildly upon here.)
Interpret the result. Is there other tests or graphs that would have been useful for
assessment of the constancy of the parameters, or of lack thereof?

8. The Johansen method allows inference about cointegration without first making any
assumptions about weak exogeneity. Table 6 contains results of a cointegration anal-
ysis by the use of the Johansen method. In this analysis, the VAR included two lags
of LCPI and LFHP, hence VAR(2), and the sample used was 1981-2019. Explain how
you interpret the results.
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Tables with estimation results

Table 1: Dickey-Fuller tests of unit-root.
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Table 2: Conditional model equation of food-CPI.

Table 3: Conditional model equation of food-CPI, conditional on cointegration.

Table 4: IV-estimated equation of food-CPI, conditional on cointegration.
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Table 5: Estimation results for food first hand sales price index, conditional on cointegra-
tion.
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Table 6: Results of Johansen method of cointegration analysis. PART A shows the re-
sults of testing of cointegration rank. PART B shows results based on the decision about
cointegration rank.
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