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Chaotic Analysis of Radial Basis Model
ABSTRACT:

In this paper, a simulation has been done for the radial basis
model of sunspot time series . Chaotic analysis of the
simulated data from model, and the study of the chaotic behavior
for such a model indicates that the model is chaotic and the
sunspot time series is chaos .
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Histogram for real data
3|:| __I T T T T T T T T T T T T T |__
2 E 3
m e =
SIS . 3 E
= =
s E =
0 E, B I O A O S I N I
1] 30 &0 20 120 150 180
Laall bl
2)
Histogramm for The radial basis model
o =
a b =
W f =
=l - 3
A =
g 3
a E, E
0 L5 L20

daaddy Lo

3)

0.05 0.01 (1)




[110] 2006 (9) dailastl oglall daiil y2ll dlaoll
(1)
Chi- square
0 13 2 6.15 2.8
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
X 12001 = 26.217 Accept
H,
A2 12005 = 21.0261 Accept
H,

H,: the data of model have exponential distribution
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Simulation of employment similarity of Exponential Function
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(2)
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(2)
( )
Simulated data | Simulated data
Raw data . . . .
lag Estimated ACF with noise without noise
Estimated ACF | Estimated ACF
1 0.796929 0.993310 0.984346
2 0.414749 0.987584 0.967992
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3 0.015018 0.982365 0.951826
4 -0.278502 0.978034 0.938254
5 -0.411543 0.973967 0.928331
6 -0.361532 0.969977 0.918804
7 -0.151552 0.966077 0.910871
8 0.146619 0.962292 0.903342
9 0.441206 0.958584 0.897001
10 0.606310 0.954852 0.891029
(6) 1
3 h=1 (5) Taken’s
Taken’s 2
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.(Cheng, 1992
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(1980)
J (d)
1 2 3 4 5 6 7 8 9 10
1 | 061014 | 061002 | 0.60995 | 0.6099 | 0.60987 | 0.60985 0.60983 0.60981 | 0.60979 | 0.60978
2 | 038085 | 0.38058 | 038041 | 038029 | 03802 | 038012 0.38005 037999 | 037995 | 03799
3 | 021627 | 021589 | 021563 | 0.21542 | 0.21524 | 0.21509 0.21495 021483 | 021471 | 0.21461
4 | 01152 0.11476 | 0.11442 | 0.11415 | 0.11393 | 0.11372 0.11354 0.11337 | 0.11322 | 0.11308
5 | 005898 | 0.05849 | 0.05813 | 0.05781 | 0.05756 | 0.057325 | 0.057106 | 0.056903 | 0.05672 | 0.056552
6 | 0.03001 | 002949 | 0.02911 | 0.02880 | 0.02852 | 0.028273 | 0.028045 | 0.027832 | 0.027635 | 0.027454
7 [ 001516 | 001465 | 0.01426 | 0.01394 | 0.01367 | 0.013434 | 0013219 | 0.013017 | 0.01283 | 0.012658
8 | 0.00761 | 0.00709 | 0.00671 | 0.00641 | 0.00615 | 0.0059211 | 0.0057167 | 0.0055362 | 0.005376 | 0.0052316
9 | 000384 | 000334 | 0.00299 | 0.00273 | 0.00250 | 0.0023184 | 0.0021581 | 0.0020211 | 0.001902 | 0.001796
10 | 000191 | 0.00145 | 0.00114 | 0.00094 | 0.00079 | 0.0006723 | 0.0005846 | 0.0005141 | 0.000458 | 0.0004102
(4)
(radial basis)
g =(05)" j d
(2) C(e,qd)
(1980)
(d)
1 2 3 4 5 6 7 8 9 10
075071 | 0.74979 | 0.74988 | 0.7500 | 0.75013 | 075027 | 0.75042 | 0.75057 | 0.75073 | 0.75088
043566 | 043491 | 043486 | 043487 | 04349 | 043495 | 043501 | 043507 | 043514 | 043522
022719 | 022652 | 022634 | 022622 | 022613 | 022607 | 022602 | 022599 | 022597 | 0.2259%
0.11519 | 0.11461 0.11433 0.11411 0.11393 0.11377 0.11364 0.11352 0.11342 0.11333
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5 0.05763 0.05709 0.05676 0.05649 0.05628 0.056096 0.055926 0.055774 0.055636 0.055515
6 0.02874 0.02819 0.02784 0.02755 0.02730 0.027086 0.026891 0.026709 0.026539 0.226379
7 0.01434 0.01382 0.01345 0.01315 0.01289 0.012672 0.012470 0.012285 0.012115 0.011956
8 0.00714 0.00661 0.00624 0.00594 0.00567 0.005435 0.0052313 0.005039 0.004866 0.0047073
9 0.00714 0.00661 0.00624 0.00594 0.00567 0.005439 0.0052313 0.005039 0.004866 0.0047073
10 0.00178 0.00129 0.00098 0.00076 0.00059 0.000477 0.0003835 0.000311 0.000259 0.0002158
log,  (4) (3)
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log, C, (8)

D (6)

c
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® O

oa=0.05a0=0.01

a =
(8) a = 0.05 0.01
(7)
d
_ j J
W, (¢) =05 ]
(1980)
2 3 4 5 6 7 8 9 10
1 | 10724 E+2 | 1.2489 E+2 1.4831 E+2 1.8209 E+2 2.3033 E+2 2.9884 E+2 3.9619 E+2 5.3500 E+2 | 7.3387 E+2
2 | 1.665E+2 2.6246 E+2 | 4.4359 E+2 8.0227 E+2 1.5322 E+2 3.0518 E+3 6.2784 E+3 1.3244 E+4 2.8493 E+4
3 | 27886 E+2 | 6.8034 E+2 | 1.8851 E+3 5.7815 E+3 1.9017 E+4 6.5649 E+4 2.3459 E+5 8.5996 E+5 3.2145 E+6
4 | 5.1029E+2 | 21264 E+3 | 1.0688 E+4 6.0605 E+4 3.7026 E+5 2.3763 E+6 1.5784 E+7 1.0752 E+8 7.4652 E+8
§ | 9.8203E+2 | 7.5183 E+3 | 7.2489 E+4 7.9427 E+5 9.3866 E+6 1.1653 E+8 1.4971 E+9 19724 E+10 | 2.6483 E+11
6 | 19144 E+3 | 2.7574E+4 | 5.1356 E+5 1.09 E+7 2.4965 E+8 6.0086 E+9 1.4969 E+11 3.8245E+12 | 9.9608 E+13
7 | 35145E+3 | 9.5644 E+4 | 3.4198 E+6 1.396 E+8 6.1558 E+9 2.8541 E+11 | 1.3699 E+13 6.7447 E+14 | 3.386 E+16
8 | 6.1919E+3 | 3.1318 E+5 | 2.1038 E+7 1.6174 E+9 1.3465 E+11 1.1792 E+13 | 1.0713E+15 1.000 E+17 9.5291 E+18
9 | 9.7402E+3 | 8.6513E+5 | 1.0298 E+8 1.4097 E+10 2.0953 E+12 3.2879 E+14 | 5.3672 E+16 9.022 E+18 1.5488 E+21
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j d
_ J
Wi () ¢j =(0.5)
(1980)
(d)
2 3 4 5 6 7 8 9 10
1 1.3511 E+2 | 1.4044E+2 | 14696 E+2 | 15719 E+2 1.7145 E+2 1.9011 E+2 2.1378 E+2 24333 E+2 2.7991 E+2
2 22973 E+2 | 3.3445E+2 | 5.119E+2 8.3051 E+2 1.4147 E+3 2.5056 E+3 45772 E+3 8.57 E+3 1.6367 E+4
3 47631 E+2 | 1.1308 E+3 | 3.0382 E+3 | 9.0266 E+3 | 2.8771E+4 9.6328 E+4 3.3418 E+5 1.1906 E+6 4.3298 E+6
4 1.0019 E+3 | 4.2418E+3 | 2.172E+4 1.2569 E+5 | 7.8493 E+5 5.1568 E+6 3.5117 E+7 2.4561 E+8 1.7536 E+9
5 2.0187 E+3 | 1.6065E+4 | 1.6169 E+5 | 1.854 E+6 2.2969 E+7 2.9943 E+8 4.0465 E+9 5.6168 E+10 7.9598 E+11
6 4.0805E+3 | 6.2321E+4 | 1.2364E+6 | 2.8022 E+7 | 6.867 E+8 1.7715 E+10 47383 E+11 1.3019 E+13 3.6525 E+14
7 75144 E+3 | 2.1949E+5 | 8.4613E+6 | 3.7322 E+8 1.7814 E+10 8.9587 E+11 4.6743 E+13 2.5067 E+15 1.373 E+17
8 1.300 E+4 7.0919 E+5 | 5.1542 E+7 | 4.2938 E+9 | 3.8785 E+11 3.6951 E+13 3.6542 E+15 3.7194 E+17 3.8699 E+19
9 1.3000 E+4 | 7.0919 E+5 | 5.1542 E+7 | 4.2938 E+9 | 3.8785E+11 3.6951 E+13 3.6542 E+15 3.7194 E+17 3.8699 E+19
10 1.9735E+4 | 2.8192E+6 | 5.4872E+8 | .2331 E+11 | 3.0406 E+13 8.0004 E+15 2.2123 E+18 6.2926 E+20 1.842 E+23
Conclusions :
( ) 1
(radial basis)
(radial basis) ( ) 2
BDS 3

Cy()=(C, (&)
(Brock et al., 1991)

Cy(e)/(Ci () >1

@ )

(15)

(16)
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(16)

(1) b

3,2,1
(radial basis) ( )

Recommendations : <lua gil)

1
- ( )
2
(Splin Function)
(Gaussian Function)
3
4
S

.(Control) (Estimation)
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