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Problem I
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a X must be weakly statienergars Otherwise
i allows for adding a general solution
of the homogeneous equation resulting
in a solution which is not weakly
stationary.WS First two moments are shift invariant

b p er q
since KNARK

c I 9,7 g n 0
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2.0.634

1.0394 i 0.7049

171 1.2559 s 1 Causal

Note en tan 91 1 34,14430

3601kr 10,5435 corresponding
well to approximate Hyeon quasi periodicity
as seen in Fig I



Proof canndify
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is valid when II I L I
or equivalently 12,131 from
the geometric series

convergence
d Kj 0 for j so from

causality µ
911314113 X 2

gives the difference equation
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HI och ø Kk h ø Kk 2 F Heft
h 0 710 9,811 H2 02 40 1
h L i 711 Ø NO 92811 0

h 2 H2 q.HN 92.8101 0

This is three equations for three unknowns

E

gives the FD

B KrF 0 h 2N
and 814 Hl determines the

unique
Solution They are determined by
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och hh
is determined by

the best linear predictor Note
in particular that
X 9 X2 Øg X 23

gives
Å g X 9 X

so Ho er 9121 95 0.634L
Hi is determined by
I Kit X

Seeing the best linear predictor This
is given by projection
I P X eie K

711
810 X
i p 1 1 III i 0.80

The graph is as figure 2 exept
that Nhl er h

The Durbin Levinson algorithm gives an alternative



g n 1 I EX 81kkr10 from
above argument p h X
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The general solution is on the
form
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Problem 2

a µ 5 sin sin n

100N
b Let gi i 5 eit sien

1h1

Sch tiÉ fitta
The factor t could be
replaced by Yen I but it
should NOT be replaced by a

factor depending on h
J is nonnegative definite with
this definition

c F 5 tynt tyn 7Jdue to weak stationoritg
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e och 0 for h 2 for
an ARK and figure 2

givesich no for 2

from Ie

h 0 710 9,811 H2 02 40 1
h L i 711 q.NO 92811 0 No
kr 2 H2 q.HN øino 0 Kl

This is the Yale Walker equations for ded
when r is given

The last two equations
are linear and determine ø e

7 8 9 to 7,2 9,42 0

ø ikk 8 8,3Kr så j
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The coefficients ø and 92 mag alternatively
be foundfrom the Durbin Levinson

algorithm since Å ø X tøt is

the best linear predictor of Xs The
mean square

error
gives

d The innovations
algorithm or direct linear system are more

tedious alternatives

g
Similar to If

ICI Fakkel 0,80

2 Ø 0,634N which

corresponds well with figure 2
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In the Gaussian ARG cane lusing le

f i p a e II Ii
i
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it rigg Øl

i 1 Q2
i 0,92 70 5 III ill økeWith Xi Si µ this

gives Lallpareeid
and this determines the ML estimates



Problem 3
hhv

a Not If Gaussian then 2
should also be white noise
This is in Conflict with 22 ARMACI 1

b figure I can be seen as the result
of volatility clustering typical forGARN models Some time spans have
large variance and some not

c The AICC is derived based on

minimization of the Kullback Leisler
distance between two distributions
The result is the mineralization of
Alec 2k.cn 2hL Ctr

where k is the number of parameters
in the likelihood L and he I
is a correction factor that improves
the asymptotic approximation used in

the derivation
For fixed numbers of parameters it

follows that 1 1 gives a justification
for using the maxim likelihood
Additionally it gives an estimation



y
method for the orders of an ARMA
model directly This can here be
used on the 22 process to using 131
estimate rep and 13 and
hence the orders of alternative
GARCK p of

models for 2

d The previous indicates that the
sunspot numbers can be modelled
as an ARMA with GARCK noise
The orders of both can be estimated

using
Alec

separately
or alternatively

for the fall model directly
Figure 1 with all positive values
could also motivate an initial log
transformation or possibly a more

general Box Cox transformation


