ATISTICS
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Exam 23pd of January 2025
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a) (o Points) Explagy, what gencral propertics we have to assume for the underlying stochas
tie procesg to fulfil i,

’ ies
1order to use jf as basis of a statistical model? Define such propertie
carefully, ’
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(4 Pomnts) Giye an example of o clnss of stochastic processes that have t,unolvn yuﬂ
’ i : - ) o n the

(“-‘Xpoctat,ion)_ Explain what restrictions need to be p%mu ul E
arameters jp that case in order the model to be statistically feasible and also

conditiong) nean

mode] p

explain the Teasoning behind every restriction needed.

2. (6 Points) Define autocorrelation function and partial autocorrelation function and explain
how they can be employed to find adequate numbers of lags in the AR(p), MA(q) and
ARMA(p,q) models.

3. (a) (1 point) Define the forecasting principle that minimizes the MSPE (mean square pre-
diction error).

(b) (2 points) Derive h-step forecasts for observations Yeen, h =1,2, ..., H, when the forccasts
are based on variables Yt—j, J 2 0 and ARMA(p,q) is the data generating process.

(c) (3 points) Derive the prediction intervals for the forecasts in the ARMA(p

,q) process
case, when the innovations are ii.d. with normal distribution.

4. (a) (2 points) Derive the conditional log-likelihood function of a time series model.

(b) (2 points) Derive the conditional log-likelihood function and the conditional MLE in the
AR(p) model, when the innovations are i.i.d. with normal distribution.

(¢) (2 points) Derive the conditional log-likelihood function and the conditional MLE in the
GARCH(1,1) model.

Recall that the density of a variable y; ~ N(y,0%) is

1 1
Jue(yt) = —Jﬁexp{ = F(?Jt - u)Q}.
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