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1-291 1 2 1 0.0896 1.0901 1.0935 Random Uncorrelated 17.34 Stable
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Value K Best model Aic Loss Fpe Resid Cross Fitting | Unit Circle
1-100 | armax(1,1,8,1) | 0.1368 | 0.9135 | 1.1211 | Random | Uncorrelated | 19.16 Stable
1-150 0e(1,1,1) 0.1908 | 1.1614 | 1.2092 | Random | Uncorrelated | 15.36 Stable
1-160 armax(1,1,8,1) | 0.1344 | 0.9504 | 1.1265 | Random | Uncorrelated | 6.896 Stable
1-170 | armax(1,2,1,1) | 0.0941 | 1.0216 | 1.0959 | Random | Uncorrelated | 11.97 Stable
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model Aic Loss Fpe Resid Cross Fitting
ARX(3,7,1) 0.3834 | 1.4260 | 1.4667 | Random | Uncorrelated | 19.07
ARMAX(1,2,3,1) | 0.3933 | 1.4565 | 1.4817 | Random | Uncorrelated | 3.333
OE Lilas) uulia gz igai 22 ¥
BJ(2,1,28,1) | 0.4100 | 1.4503 | 15057 | Random | Uncorrelated | 16.16
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) K | ) g Jotas Best Model Aic Loss Fpe Resid Cross | Fitting .
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S UIT “lay) Circle
Y andl ey
1-361 292-652 | armax(1,2,2,1) | 0.2547 | 1.2520 | 1.2895 | Random | Uncorrelated 33 Stable
1-373 292-664 arx(1,2,1) | 0.2430 | 1.2520 | 1.2748 | Random | Uncorrelated 313 Stable
1-393 292-684 arx(1,2,1) | 0.2091 | 1.2127 | 1.2324 | Random | Uncorrelated 42.31 Stable
1-404 292-695 arx(1,2,1) | 0.2101 | 1.2145 | 1.2337 | Random | Uncorrelated 37.74 Stable
1-418 292-709 arx(1,2,1) | 0.1948 | 1.1959 | 1.2143 | Random | Uncorrelated 31.34 Stable
1-424 292-715 arx(1,2,1) | 0.1878 | 1.1887 | 1.2065 | Random | Uncorrelated 35.32 Stable
1-431 292-722 arx(1,2,1) | 0.1704 | 1.1685 | 1.1856 | Random | Uncorrelated 29.81 Stable
1-450 292-741 arx(1,2,1) | 0.1718 | 1.1706 | 1.1873 | Random | Uncorrelated 43.55 Stable
1-478 292-769 arx(1,2,1) | 0.1590 | 1.1566 | 1.1723 | Random | Uncorrelated 32.15 Stable
1-487 292178 arx(1,2,1) | 0.1537 | 1.1504 | 1.1660 | Random | Uncorrelated 21.31 Stable
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K. pll) (a Jalas Best Aic Loss Fpe Resid Cross Fitting
alily Gaa © a L Model Unit
S ] Al Circle
A5aal) sy Jg¥) anadl
1-130 292-421 arx(2,2,1) | 0.2133 | 1.1517 | 1.2347 | Random | Uncorrelated | 25.45 Stable
1-140 292-431 arx(1,2,1) | 0.3074 | 1.2919 | 1.3582 | Random | Uncorrelated | 22.73 Stable
1-170 292-461 arx(2,2,1) | 0.3451 | 1.3480 | 1.4107 | Random | Uncorrelated | 35.69 Stable
1-220 292-511 arx(2,2,1) | 0.2694 | 1.2552 | 1.3080 | Random | Uncorrelated | 28.29 Stable
1-250 292-541 arx(2,2,1) | 0.2785 | 1.2681 | 1.3201 | Random | Uncorrelated | 20.08 Stable
1-270 292-561 arx(1,2,1) | 0.2529 | 1.2574 | 1.2874 | Random | Uncorrelated | 18.89 Stable
1-300 292-591 arx(1,2,1) | 0.2646 | 1.2743 | 1.3026 | Random | Uncorrelated | 28.42 Stable
1-340 292-631 arx(2,2,1) | 0.2517 | 1.2523 | 1.2857 | Random | Uncorrelated | 28.53 Stable
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Model Aic Loss Fpe Resid Cross Fitting
ARX(2,2,1) 0.0400 | 0.9921 | 1.0396 | Random | Uncorrelated | 31.85
ARMAX(1,2,2,1) | 0.0684 | 1.0063 | 1.0688 | Random | Uncorrelated | 31.69
OE(4,5,1) 0.0938 | 0.9779 | 1.0914 | Random | Uncorrelated | 31.11

BJ(2,1,1,2,1) 0.0777 | 1.0028 | 1.0780 | Random | Uncorrelated 32
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1-140 779-918 arx(2,2,1) | 0.0838 | 1.0205 | 1.0853 | Random | Uncorrelated | 35.97 Stable
1-150 779-928 arx(1,2,1) | 0.0619 | 1.0159 | 1.0628 | Random | Uncorrelated | 36.28 Stable
1-170 779-948 arx(1,2,1) | 0.0760 | 1.0337 | 1.0780 | Random | Uncorrelated | 10.28 Stable
1-180 779-958 arx(1,2,1) | 0.0635 | 1.0224 | 1.0647 | Random | Uncorrelated | 15.11 Stable
1-200 779-978 arx(1,2,1) | 0.0523 | 1.0124 | 1.0529 | Random | Uncorrelated | 20.59 Stable

Loaal o) ok, =201 K, = 778 ) Loty s i a8 L]
zaladll Jhmdl )y s ki o Jsaandl sa ailaadle oS
s ) ikl Leglads al) D) AL Lajladl a5 )
Bl atlee ¢35 rhgat ) Jeagill &3 il ey 13as ARX zisas
Lls ) (e pipdl e aDIA e bl a5 a5 g3 g 3sal)
O (9) Jsaadl ol dlee (5 ) Llall by il
AU LDl 7 Slailly il o Lo Al Cusliall 2 3l

LA

laglaall SISI el dad J31 o) 2 oMol Jpandl daadla
sie gl ARX(1,2,1) zisadl dlladl)
of a3 45 laall die ,(|{ = o78 ) ki)

K = 200 EOV-JELN

AIC (T =246 ) =0.0400 < AIC  (k =200 ) = 0.0523
AL 8 s Ak aa g Y 4l et ) aaell daa s ol
any U adll Gy aradi (pe Bl o5 @l (779-1024)
Sl hlAll 2318 jand o3 ol aay L S andll @bl 355
gemal @l aolalil) Alee Caga et Ll aag Y sk aags

.@ﬁﬂ\ Jé L 633'“” Migy (I€1 - 201 ’|£2 - 778 )‘)#i:d\ g.'\h.ﬁ gladl g:d! anay ?Lué‘;u 3l ARX G:\LAJ c."a‘” (9) Jde

Value K | ha | nb | nk Aic Loss Fpe Resid Cross | Fitting | Unit Circle
1-1024 3 7 1 | 0.4058 | 1.4962 | 1.5002 | Random | Uncorrelated 11.84 Stable
1-291 1 2 1] 0.0896 | 1.0901 | 1.0935 | Random | Uncorrelated 17.34 Stable
291-778 1 2 1| 0.1537 | 1.1504 | 1.1660 | Random | Uncorrelated 21.31 Stable
779-1024 2 2 1 | 0.0400 | 0.9921 | 1.0396 | Random | Uncorrelated 31.85 Stable
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Detecting and Estimation Change-point in Dynamic Systems using
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Abstract

There is no doubt that the sudden changes in dynamic behavior of the system greatly influences the choice of the
appropriate model to represent this behavior, From here comes the importance of the discovery points that
change in dynamic behavior of the system, Enabling the researcher of this behavior to segmentation it to groups
or sectors in a manner cutting each line itself and this provides the Researcher the possibility of fitting
appropriate model for each sector or department represents the best representation of the data. Discovery points
of changing and estimation it is one of the critical issues, and in this research we use package of statistical and
engineering criterion used in the discovery and estimation of the change points. The application by used
simulation data.
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