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Abstract

The present research aims to estimate of the spectral density function
of the non-stationary time-series of( Uniformly Modulated Processes)
(mup) model, when Z represents the model AR (1), AR (2), and ARMA
(1,1) with various parameters. These methods are the (evolutionary spectral
method),( Wigner- Vill method) and the( short-time period gram method).
In order to make use of the properties of the three methods, shrinking
principle has been adopted among the estimation of the properties of the
three methods is called (Shrinkage Method) and compares them together
using the criteria (Mean Integrated Square Error) (MISE).

The most important conclusion which has been reached by the present
research is that the best method to estimate the function of the spectral
density is the Shrinkage one suggested by ARMA (1,1) model in adding the
sizes of the three samples, the model MA (1) at 6;= 0.5 and the model AR
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(1) at ®;= 0.9, while the two methods, Sh. Pe.S and Sh. Me. S of the model
AR (2) at all sizes at the parameters ®;= 0.4 and ®&,= 0.3, ®,=0.8, and
(D2=-0.4.
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(5) dsaall i leain 5 o (Aa yiidll) daliall 45y )Ll P, | Py 4l () 5 Jusadl Lal
z3la 8 (As iall) Al aial) 36y Hlall 4 o glall A A AN 0 & 36 Hla Jaaidl
g5 0; = 0.5 2ie MA(L) sl 338 il o saa aen -8 ARMA(L D)
ziai 3¢ SH. Me. S 5Sh. Pe. S & b &gl (pa 3 «y = 0.9 e AR(L)
Oialeall die o gaall mes Yo AR(2)
P, =-04 ,0, =085 ®,=03,P, =04
AR (1) gigal Jiad Z; Ladie UMP gigall Al ana g 4 pafil) 33 k) quss (MISE) s (1) Jso>

Aad) aaa gz 3l
I AR(1) Jidi Zt Laxie (UMP) g ga gisad Jidd Zt Ladie (UMP) gigad
No. | i gk ®, = 0. 54eds O, = 0.9 iuds AR()
L T, Ts T, T, Ts
1 Ev.S 0.37293 | 0.32245 | 0.30170 | 2.25135 | 2.20135 | 0.450806
2 | wW.Vv.s 0.42796 | 0.42286 | 0.42024 | 1.10704 | 0.23431 | 0.135858
3 | Sh.Pe.S | 0.00785 | 0.00485 | 0.00556 | 1.15153 | 0.4352 | 0.125920
4 | Sh.Me.S | 0.007064 | 0.00334 | 0.0032 0.4283 | 0.32421 | 0.117694

AR (2) gigal Jiad Z; Ladie UMP gigall Al ana g 4 pafil) 33 k) s (MISE) s (2) Jsi

Aad) axa g zilail)
No. | i gl | AR(2) i Zt sie (UMP) gl gsad Jiai Zt Laxie (UMP) g sl
®; =0.8,d, = —0.4 dady Oy = 0.4,d, = 0.3 Lady AR(2)
T, T, T, T, T, T,
1 Ev.S 0.29340 | 0.31041 | 0.38054 | 0.70679 | 0.70011 | 0.08689
2 W.V.S 0.35729 | 0.34012 | 0.33464 | 0.63107 | 0.55203 | 0.48850
3 | Sh.Pe.S | 0.00505 | 0.00478 | 0.00378 | 0.00607 | 0.00527 | 0.001964
4 | Sh.Me.S | 0.06102 | 0.00478 | 0.00378 | 0.00607 | 0.00527 | 0.001964
MA (1) gisal Jii Z; Ladie UMP g gall ddall ana g &y 381l 33kl s (MISE) a (3) do>
Aal) aaa g gz 3ladl)
N MA(1) Jisi Zt Latie (UMP) g sal g isal Jiad Zt Latie (UMP) gisal
No. | ) gil [0, — 0. 5kads [0, = 0.9 iuds MA(L)
T T Ts T T T
1 Ev.S 0.3729 | 0.36382 | 0.30170 | 3.25135 | 3.22143 | 3.20806
2 | W.V.S 0.42796 | 0.42286 | 0.42024 | 1.10704 | 1.12733 | 1.05853
3 | Sh.Pe.S 0.7664 | 0.07343 | 0.06556 | 0.15153 | 0.15354 | 0.05920
4 | Sh.Me.S | 0.00580 | 0.0082 | 0.00436 | 0.42832 | 0.04174 | 0.17694
(4) Joa
ARMA (1, 1) gisal Jiai Z; Laaic UMP gigail ddall paa g 4 i) 3l k) s (MISE) o
Aad) axa g zikail)
No. | s ik | ARMA i Zt Laxie (UMP)g s ARMA Jisi Zt Laxie(UMP)g 3543
0, =0.3,0; = —0.6, 4ady(1,1) 0, =0.9,9, =0.5,%d; (1,1)
T T T T T Ts
1 Ev.S 0.04435 | 0.03438 | 0.02942 | 0.04296 | 0.04126 | 0.03806
2 | W.V.S 0.10618 | 0.10527 | 0.10422 | 0.12579 | 0.12282 | 0.12026
3 | Sh.Pe.S | 0.01193 | 0.01037 | 0.00946 | 0.01427 | 0.01334 | 0.00338
4 | Sh.Me.S | 0.00465 | 0.00441 | 0.00421 | 0.00570 | 0.00432 | 0.001818
L) ana g 73 9all) s (Shrinkage Method) aliadl 48, bl () Jeadl (i (5) Jss
o) e o el P-optimal
Py P2
AR(L) T, 0.1 0.1
®y = 0.5 T, 0.1 0.1
T, 0.1 0.1
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T 0.1 0.1
AR(L) T1 0.2 0.1

d;=0.9 2 : :
1= T, 0.6 0.4
T 0.1 0.1
AR(2) T, 0.1 0.1

b, =0.8,D, = —0.4 2 ' :
1= =72 ' T, 0.1 0.1
T 0.1 0.1
AR(2) T, 0.3 0.2

&, =0.4,0,=0.3 z ' '
1 ’ T, 0.1 0.1
MA() T, 0.1 0.1
0. = 0.5 T, 0.1 0.1
L T, 0.2 0.2
MA(L) T, 0.1 0.1
0. — 0.9 T, 0.2 0.2
1= TS 0.3 0.1
ARMA (L1) T, 0.1 0.1
LA T, 0.2 0.3
ARMA (11) T, 0.1 0.1
®. = 0.5 B.=0.9 T, 0.1 0.2
1= "= = T, 0.1 0.2

olid) & 7 galll Jiai 7 Ladie (UMP) g 3lail ciglal) A3US 401 paSil) 30yl JuzadY 4uadd (6) Jgaad)
MISE el i g0y

- 43y k) g ddal) a2
7 Alall)
No. < T T, T
1 AR(1), P, =0.5 Sh. Me. s Sh. Me. s Sh. Me. s
2 AR(1),®; =10.9 Sh. Me. s Sh. Me. s Sh. Me. s
AR(2) Sh. Pe.s Sh. Pe.s
3 ®;=0.8,D, = 0.4 Sh. Pe.s Sh. Me. s Sh. Me. s
4 AR(2) Sh. Pe. s Sh. Pe. s Sh. Pe. s
®;,=0.4,9,=0.3 Sh. Me. s Sh. Pe. s Sh. Pe.s
5 MA(1), 6, =0.5 Sh. Me. s Sh. Me. s Sh. Me. s
6 MA(1), 6, =0.9 Sh. Pe. s Sh. Me. s Sh. Me. s
ARMA (1,1)
7 9, = 0.30, = 0.6, Sh. Me. s Sh. Me. s Sh. Me. s
ARMA (1,1)
8 ®, = 0.5,0, = 0.9 Sh. Me. s Sh. Me. s Sh. Me. s
. Ol oY) O sadly W Jlalidl) a3 4y il 30 k) plaw) @
251 wesome - bl L crede L A9




2016 griaat 1 actalt 18 clowall — JrgabuaB% 19 oass 33 0 olall i dEM aloxe

JJI_A.AAJ‘

1- Adriam B. and clella, M.c, Tolo: (2004) "spectral Analysis of non —
stationary processes Using the fourier Transform” Journal of
probability and statistics Vol. 18. Pp-69-102

2- Brus cato, A. (2000) " spectral Analysis of non stationary processes
Using Fouvier" Transform Master Thesis, University of sao Paulo (in
portuguelse)

3- Caiado, J.C.N. and pena, D. (2008) "comparison of Times series with
unequal Length in the frequency Domain" computational statistics and
Data Analysis vol. 50, 2663- 2648

4- Dahlhaus, R. (1996) "Asymptotic statistical in ference for non
stationary processes with Evolutionary spectra. In: P. M. Robinson and
M. Rosenblatt (Ed) Athens conference on Applied probability and Time
series Analysis Volll". New York- springer- verlag

5- Dahlhaus, R. (1997) "Fitting Time series models to non stationary
processes.”" Ann. Statist. 25, 1- 37

6- Flandrin, P. (1989), "Time dependent spectra fon non stationary
stochastic processes”. In G. longo and B. Picin bono (Ed.) Time and
frequency Repre- sentations of signals and systems, 69-124 New York

7- Fox, J. (2000). "Multiple and generalized non parametric Regression".
Co lifornia 'sage publications

8- Martin, W. and Flandrin, P. (1983a), "sur les conditions physiques
assurant l'unicite de la repress entations de wigner — ville comme
representations temps frequence" in geme. Coll GRETST, 43-49, Nice :
France

9- Martin, W. and Flandrin, P. (1985) "wigner ville spectral Analysis of
non stationary processes” IEEE transactions on Acustics speech and
signal processing, 33, 1461 — 1470

10- Priestley, M.B, (1966) "Evolutionary Spectra and Non stationary
processes”, J. Roy. Statist. Soc. B, 27, 204-237.

11- Priestley, M.B, (1981), "Spectral Analysis and Time Series" London,
Academic Press.

12- Priestley, M.B, (1988), "Non — linear and non stationary Time series
Analysis" London — Academic Press.

13- Wei, w. (1991) "Time series Analysis", Addison Wesley, USA.

252 wesome - bl L crede L A9



