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Building Parsimonious Dynamic System for Time

Series
ABSTRACT

In this paper the radial basis function method is used
for the generation of models of time series. It has been arrived
at a model for nonlinear time series. It has also been found that
the error is restricted between zero and one. The probability
characteristics have been explained for such series
accompanied by a complete analysis for the residuals of
model. A simulation has been done for the purpose of
examination the generative information of the model. which
have the same information characteristics.
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The Explanation of Algorithm : 4 sad 7 .5
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Aokl Gaail) s cldl gyl alaas W el b 2 )
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err—v .......... 9)
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s (err) s ¢ Gl alaall 20 Jig M 5 ¢ Aeatinal Aial) aan i T of 3
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-(Mees, 1993) sl
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BIC , Jshll ile 8 Gl s miall ¥, 1 s K o se Uadl
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. 2.5
Logrelative
Prediction
error 3

o a 10 15 o ) 0
HMurmber of pararneters

(5) J<a
Cilaleal) 23 ) Ludly Log (err)

Residuals Analysis : 8 sl Julas .5
v, Jier 3 (1) dsaadl 8 LS (residuals) 3 sl caai (1) dobadd) Gudaiy
oand s agall (e die 3l Judld) zaladl i) e g sl A )
RS DA PORVIRPES SENPR DI PSCIYES PR TP U R -
e i) Al 5 Aaadal) dasll G LA Ll s 7, B
2 S ) sa Al o i A sl sl e dals g 3sal
A daii e e gl ol 13y ¢ Gl Leany s (uncorrelated) daii e
(1989ccaual) N (0,07 ) cmsshall gy sill oih culS 1Y Lagp i) Juimich
Uncorrelation Test : kbl ) ase L34 .6

gl G e d il Bl N e i5Vet=12, ... 1ol
Jdbae 7 oty o (¥t=0,2 1,22, .} Asia ) Al il 7 sid
LS Gayne Bl ) Jalases e k= 1,2,.0000 o) s ksl 3930 Ll Y]
(Aziz , 1996) : ‘_s_"mb

{f;{zi\; ) (v, ) / gvt—ﬂ ............ (17)
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Where V — 7 Z vV,
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£1.96/\n il Jals & 1S 50 95% oo Jiy Ve LDl o) (i iy
Lld a4 Sayg 4 hati jo pe &8 S 8 gl Jais Wila . ((1989 ) sauad)

() el S sl oy Sy (6) JSEN 5 L Sy i s

(35 a8 Js3a): (1) Jgaad

t Y, Y, v t Y, Y, v,

1 80.9 | 80.048 0.85 16 | 36.0 | 53.998 | -17.9978
2 83.4 | 88.877 -5.477 | 17 | 209 | 24591 | -3.6909
3 474 | 50.641 | -3.2412 | 18 | 114 | 16.345 | —4.9453
4 47.8 | 55.895 -8.095 | 19 | 37.8 | 37.215 0.585
5 30.7 | 39.039 -8.339 | 20 | 69.8 | 67.643 2.1568
6 12.2 16.345 -4.145 | 21 | 106.1 | 104.347 1.7529
7 9.6 11.529 -1.929 | 22 | 100.8 | 98.072 2.7283
8 10.2 | 15.835 | -5.6345 | 23 | 81.6 | 77.056 4.5437
9 324 | 33.493 | -1.0932 | 24 | 66.5 | 51.298 15.2021
10 47.6 | 53.633 -6.033 | 25 | 34.8 | 37.215 | 24147
11 54.0 | 54.071 | -0.0708 | 26 | 30.6 | 30.064 0.5364
12 62.9 | 70.197 -7.297 | 27| 7.0 11.164 | —4.1644
13 85.9 | 109.674 | -23.7739 | 28 | 19.8 | 20.213 | -0.4127
14 61.2 | 61.368 | -0.1678 | 29 | 92.5 | 95.007 | —2.5069
15 45.1 | 44.001 1.0991 | 30 | 154.4 | 169.290 | —14.8904
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(6) Js
(e ladll) 4 hb Gl 3as & A8 g dgad ) Auedlly a3l Aas ) gl

Test of Normality : dagdal) jLadl .7

595% & A& agay 7, k=1,2,...,30 oo La 1A dals yY) Al

Y] I"k'S LA\ 99%

138 5 ana 1 8 2l Jala s A s Y1 Al o Jaadls (7) JSa ddaada
N P PRI B AN BT P NIV PV I DS

(2) dsand (B mamge LS g (andall a5l (e

Autocarrelation

10
oA
73
o4
oz
oo
-0z
-0
-0E
-0a
=10

Estimated REZIDUALS aldTOCORRELATICN
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AN aal) N Al 2 Chi- square
daaliial) dad gilal)

At or below -23 1 0.105 7.63
-23 -20 0 0.216 0.216
-20 -17 1 0.54 0.392
-17 -14 1 1.344 0.09
-14 -11 0 2.271 2.27
-11 -8 2 3.453 0.61

-8 -5 4 4.458 0.047
-5 -2 7 4.992 0.081
-2 1 8 4.392 2.964
1 4 4 3.891 0.003
4 7 1 2.046 0.535
7 10 0 1.305 1.305
10 13 0 0.621 0.621
13 16 1 0.261 2.09

Total 30 18.853

X100 =24.72 Accept H:)

qu,o.os =19.68 Accept Ho

H,: The residuals are normally distributed
i ol Al (ye 8 ((18.853 ) (b Jsaadl b A yunall el ) Laadls
o i o ol Jaa) a5l o gl 0.05 5 0.01 4y sina (5 st
csrnhll a5l

14 _ 2
X = Z(OE—E) s ( Chi- square) ;56 o) 3

i=1 i
pdai aladin) (PlA e e Hlaaliadl & 0, 5 il & o) dus
(9) Jal sy 8 sl sahal) JlaaadU (8) J&) ddaadla Sy Minitab

C(p.d.f) Bl Jlainy) &S A ) Al
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HMormal Probability Plot
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Agidal) bl 5 ) S3 7 sl 3(10) Jei

Histogram for model

SD -_I T T T T T |__
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I

el

@ F

Laad) Ll

LA G..Ayﬂ\ bl ¢ ) Sl 7 paall: (11) Jsid

Al IS5 4l Cun (e Gliie Legdl (11) 5 (10) clall (e o
(3) dsandl e - Aial) lilll 4 jlie 3 saill ULl ) (o Jay Lasipus)
Y s a2 3 sall clily (L 0.05 5 0.01 & sine (5 sisey s Laadls

(3) dsad

Al

) aal) NN
e e 3aaLial)

4ad giall adl Chi- square

0 13 2 6.15 2.8
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13 26 5 4.89 0.0025
26 39 4 3.867 0.0046
39 52 3 3.093 0.0028
52 65 6 2.46 5.09
65 78 3 1.95 0.565
78 91 2 1.55 0.131
91 104 2 1.23897 0.467
104 117 2 0.99 1.030
117 130 0 0.771 0.771
130 143 0 0.62265 0.623
143 156 0 0.49455 0.494
156 169 0 0.3933 0.3933
169 182 1 0.3135 1.5033

Total 30 13.8775
W oo = 26.217 Accept H;
W o005 = 21.0261 Accept H,

H,: the data of model are exponential distribution
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Simulation of Exponential : 43 A0l 4040 aladiul, slslaa .8
Function

e s a3 sl iy of Al (S (12) IS ans ) (0
AN aladiuly 3 gall gualic e slSlad) Jee (S 4 mitiuin 13 ¢ La
BLSlaall Jasd 20 A (g iy 2l 68 5 Minitab olas A a5+ Aus)
I8 e Agiiial) il LaY) O ol Jaadl 3 (13) JSal b LS
BRALNEWN
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(13) Jsay
BlSlaall il g dsenadd) it A8EAY Lt 3 Abuded) by oo 4 lha
Leladl Sacldl) A 7 gall

Conclusion: <laliiiuy)
(felaall) 4 5hs ool 50 clall 41 45y yla Gkl (pe et

z3 i el usaall Lgdl jae (e 4y ylaill 038 o (radial basis of method)
iy b gAY Aadaill bl a5 Al 5 s eladly s AL Clabea
G— b o— 15 (interpolation) adsll & X Al ~ 3l
il 5 « (Small, Judd, and ,Mees , 2001)(taken’s, 1981) alasi .
¢ s Jil &l (Rissanen, 1989) ulie alasin) a3 i) z35all aa s
Bayesian ) (sl 638 (5 (minimum description length) Jy—1a
Schwarz ) 5 (BIC) Jl—=iad 41 3 « 5 (Information criterion
A Cua (Mees,1993) (SIC) JLaiadd 4l 3 5 (information criterion
zasall Bl Jalas 5 aan Jidl g Und il 306 Cilalaay a3 000 ol
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