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ABSTRACT

In this paper we find the statistical properties (Moments) of the harmonic model
with additive noise, The stability of the mixed spectra (linear and non-linear models)
for gpecial case (low order) by using the Ozaki linear approximation method is found
.The time series of the mean monthly temperature of Bege City is applied in order to
explain the studied method. A mathematica model SARIMA(1,0,0)(2,0,0)sis suggested
by the NBIC criterion and other statistical tools (auto-correlation and the residual
variance). A one year ahead prediction is made for the studied time series by using the
proposed mode .
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Eisal Stat NBIC rss Corr. % mean
Harmonic Model 5.458398 227.1697 80% 28.60514
Linear mixed 0
spectral model 5.209079 179.8894 80% 25.34633
i i 2.682353
Nor-Linesr mixed 4.615749 99.38671 80%
spectral model
SARIMA 0.042688 . 0.01959
/(1!0!0)(2!Oa0)s _31048 O/O

Liad S 8 ll a5 (rSS) el 5 € S 3l fia z3ladl) il g o 22 (1) i) Jsandl e
Lan ol (g Tam a6 a5 sl (i A fin e A5 (0585 (o1 s sall 3 il o il
Jiiail adasind (Ko Al g3l ey Je SARIMA (1,0,0)(2,0,0)12 (oamsall z3saill (3585 i
crnhl) sl A Y Al s o e pt ) e ALl

Forecasting ¢wsill 5-4

Doy |y (12) 5 iy alaal 5l o ) &g jedd) Y anall Adinsall adly 5 (J fenin
50 o pal) e o3y o3 Staistica Salald palidl Jlaiulss 5 3 Sia — (S 4k
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il g Ly Lomiall oy 35 jlhe iy (2) a8 Jsaa Y1 Jsaall s .SARIMA(L,0,0)(2,0,0)12

Lga ol 5 7 B 73 sl (e Ly Lisial) )y 6 i Jsaa (2) a8 Jgaadl

saal L CpeSiall Al 12 1 e Lagall Ladll12 ) e &
14.7505 135 1
16.8046 185 2
19.3804 20.6 3
23.8972 29.7 4
27.8980 35.1 5
31.8662 40.8 6
32.7701 46.6 7
32.8978 44.4 8
28.6208 38.2 9
25.3720 30.2 10
20.2003 22.9 11
16.4487 15.8 12
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Ol 75 il G 535 il 23 gl 8eliS ) ais Lae By g0 clia 35 diall il e La
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f(f _—, =123,......,
(f,)= 2 j m

a, = A2 +B? = /(- 14.7254) + (- 2.19991)* =/221.677

m g ° 2 m [
g%=a 71 +s 2= 5 (W22L677) 677) s 2 =110.8385+ 227.1697 = 338.0082
j=1 j=1
ga’ Iy «/
g =a j[COS(W Ni=a (221.677)° 67 N ~————7 [c0s(0.08333* )]
=1 j=1
é 110.8385* [c0s(0.08333* r)]
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a f[cos(W, r)] ém_ (+/221.677)*[c0s(0.08333* )]

— =

Qog

9 )
% 44 4052 (\221.677)° + 2* 227.1697
j=1

_ 221.677* cos(0.08333*
676.0164

11,
LY

r =

r

") = 0.327917* cos(0.08333 1)
ol hidal) cihl) gigai 2-6-4
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) £(F) 2

a =./a, +a, =4/(- 12.7254)% + (- 2.19991)* =+/221.677

2, = a®+2s? _(V221.677) +2*179.8894 _ 616.6704
° 21-b? 2(1- (0.0595)?) 1.99292

_ a?(cos(0.08333* k)
< 2(1- b?)
_ 221.677* (cos(2pwk)
- 1.99292
_a’(cos(2pwk)) _ 221.677* (cos(0.08333* k))
© a?+2s?  221.677+2*197.4967
= 0.359474* (cos(0.08333* k))
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=309.4307

3) 9k

=111.2323* (cos(0.08333* 2pk))

4r,
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A o Auaal s ) al) cla ol 4y pedl Y aeall Alule Jial e Ulias 3 23 saill
X, =- 12.7254¢0s(0.08333* t) - 2.19991sin(0.08333*t) +
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