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4. KORRELATIONS- OCH SPEKTRALANALYS
Ivar Gustavsson

MOTIVERING
Tidsserieanalys. Identifiering.

KOVARIANSFUNKTION
Definition. Egenskaper. Korrelationsfunktion.
Skattning av kovariansfunktionen.
Medelvarde och varians hos skattningen.
Problem.
Exempel.

SPEKTRALTATHET
Definition. Skattning. Periodogram och dess egenskaper.
Exempel.
Fonster.
Exempel.
Statistiska egenskaper for skattningar med fonster.
Praktiska synpunkter.
Samplingsintervall.
Antal lags.
Antal data.
ITTustration av aliasing.
Viktiga begrepp.

SKATTNING AV OVERFORINGSFUNKTION
Idé. Tolkning.
Koherensfunktion.
Vitt brus som insignal. PRBS. Forfiltrering (prewhitening).
Exempel.

DISKRET FOURIER TRANSFORM (DFT)
Snabb Fourier transform (FFT).
Exempel.
TILLAMPNINGSEXEMPEL

SLUTSATSER

En bra referens for korrelations- och spektralanalys ar

22-23
23
24

25-26
27
28

29-30

31

Jenkins G M and D G Watts: Spectral Analysis and its Applications. Holden

Day 1969.
En del av illustrationerna ir himtade ur denna bok.
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Figure 3.3 B

Sample covariance function calculated from 50 values of the artificial
time series. The solid line shows the true covariance function.
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Figure 3.3 C

Sample covariance function calculated from 50 values of the artificial
time series. The solid line shows the true covariance function.
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Figure 3.1 A

Sample covariance function calculated from 500 values of the artificial
time series. The solid line shows the true covariance function.

00S

0.0/

-0.07 |

Figure 3.1 B

Sample covariance function calculated from 500 values of the artificial

time series. The solid line shows the true covariance function.
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TasLE 6.5: Lag and spectral windows

9. /5

Description Lag window Spectral window
1, M i
rectangular walu) = Ao "“" - M We(f) = N\SA%V. -~ < f<€w
lal _ . (sinmfM\?
Bartlett welu) = M lul < M Welf) = M oM )’ —0 < f<®
0, ) > M
Tukey Ll _ sin 2nfM | 1sin2aM(f + M)
rla) = L_ + cos Ev, < xr wy = M{TEIM SRR 3 A
0, | > M 1 sin 2rM(f — {M)
2 2aM(f - M)
_ sin 27fM 1
= i = v A_ = aé:“v. —w<f<w
Parzen [ 1w \2 [u]\®
1 ;imv + Lmv :
lul < % 3., {sinmfM/2\*
: Welf) u-:AI_ﬂuv V —x < fgw®
welt) = 4 > A_ N E 3 4 wfM;2
< M)’
wm < |ui < M
L0, w > M
TARLE 6.6: Properties of spectral windows
Variance Degrees  Standardized
ratio of bandwidth
Description Spectral window nr freedom by
in 2
rectangular  2M mmﬂ%\m& 2 % ﬂd 0.5
H 2
Bartlett M Aﬁmm..mv 0.667 21 3o 1.5
sin 2mfM 1 M T
Tukey \SA T M X = Au\?:uv o.qmlﬂu 2.667 A7 1.333
o sin (nfM/2))" M T
Parzen :SA = M]3 !.V 0.539 T 3.71 ¥ 1.86
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F1G. 7.8: Smoothed spectral density estimates for a second-order ar process
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FiG. 7.9: Smoothed spectral density estimates for a second-order ar process
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