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Aludad) w)dﬂiy@j\w\ﬁﬁgﬁb@jﬁﬂs Jﬁjj&h&gﬂ\mgé%:ﬁ 352 9 Badd
. ARH) ygas TIA ad s ) (i) g Al Bl Y1 g SIA Jals Y Al PRy
ARMAX(na,nc,nb,nK) o gl | el y duldidli

A Baoh e Gl BT igna, NC, Nb ) Bt PA Ga gigall) o Gl ol
Jat¥) JLAAY Cald) i (e MATLAB ke 4l el (385 g3beill AIC,FPE,MDL sal)
1N Jaad B Adal) dad yall zilalll (o e il (e aslil) JB) Qi (531 73 gadll yant (3 jh 0o

A pall g iladl iy 4 j8a Jgia

Ld W ARIMAX(na, nc, nb, nk) it & i
MODELS AlIC FPE MDL
ARMAX(1,1,1,0) 44.72131121 2.643e+19 44.81195386
ARMAX(1,1,1,1) 447475171 2.714e+19 44.83815975
ARMAX(1,1,1,2) 44.73308799 2.675e+19 44.82373064
ARMAX(1,2,1.0) 44.59457014 2.329e+19 44715427
ARMAX(1,2,1,1) 44.62502459 2.402e+19 4474588145
ARMAX(1,2,1,2) 44.6893612 2.56e+19 44.81021806
ARMAX(2,1,2,0) 44.24057515 1.635e+19 44.39164623
ARMAX(2,1,2,1) 44.2598595 1.667e+19 44.41093058
ARMAX(2,1,2,2) 44.36098185 1.844e+19 44.51205293
44.42143448
ARMAX(2,2,2,1) 44.24867802 1.649e+19 44.42996332
ARMAX(2,2,2,2) 44.27107224 1.686e+19 44.45235754
ARMAX(3,1,3,0) 44.29947761 1.735e+19 44.51097712
ARMAX(3,1,3,1) 44.28487881 1.71e+19 44.49637832
ARMAX(3,1,3,2) 44.31590508 1.763e+19 44.52740459
ARMAX(3,2,3,0) 44.27994511 1.702e+19 44.52165884
ARMAX(3,2,3,1) 44.29000267 1.718e+19 44.53171639
ARMAX(3,2,3,2) 44.31121987 1.756e+19 44.5529336

9 Gl Al g DALy ABad) Jiay A JuadY) g3 gadll A ) ) oMo ) Jgandl ¢y Badl
DA el 13 B A pulaall B Y Ay ARMAX(2,2,2,0)
na=2,nc=2,nb=2,nk=0¢ &' AIC =44.24014919 , FPE= 1.634e+19
o S 3 gadll ) gud ol Lguaan il 5 il B (o (04
ARMAX(2,2,2,0) g gumiall suieiii el 3o
Cilalaal) yali oy Waa 3 gS3all Lpiliaa¥) julaall (38 9 Ladsaati g 7 galll 43 ) 2aad e s LgidY) ay
s Ul B g83al) (3l (335 bl Jd (e MATLAB odlibe dal; galiy; aladialy
OLS dutidbamiab ¥ (& siml| sl o |
3 gaal) Claaxia éﬁj G\U.\S\ Qils g
A(L) = 1+ 0.3236 L7 1- 0.713L2
B(L) = 0.06225 + 0.1755L71!
C(L) =1+ 0.5463 L '- 0.4537 L2
b ) JSAl 73 gadl) S UiSay 13
Y(t) =-0.3236 Y1)+ 0.713 Y.z + 0.06225 u(t) + 0.1755 U1y + €t +0.5463 et.1) —
0.4537 €(t-2)
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OAS om0 dhuinalef o 3]yl | (S it it b e 2
¢ dgdal) ciladtia ééj sl @u.i &ils
A(L) =1+ 0.764L71-0.3117 L2
B(L) = 0.3014 + 0.2359 L1
C(L) =1+ 0.1349L7 ' + 0.2885 L2
p ) JSA £ salll A,US UiSay 1gy g
Y(t) =-0.764 Y1)+ 0.3117 Y .2 + 0.3014 u(t) + 0.2359 Ur.q) + @) +0.1349 (g +
0.2885 €(t-2)
bl | oo b i1 | il | (S bl i o | i ol
+ dgdal) ciladtia ééj sl @u.i &ils
A(L) = 1+ 0.1294 L7 1- 0.2187L72
B(L) = 0.07029 + 0.335L7!
C(L) =1-0.1992 L7 + 0.1673 L2
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ZAgalll Cilalaal) & ol milds Jgan
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44, )k 01 02 01 02 ¢1 ¢2
Al
OLS 0.3236| —0.713 | 0.5463 | —0.4537 | 0.06225 | 0.1755
RLS-KF | 0.764 | —0.3117 | 0.1349 | 0.2885 | 0.3014 | 0.2359
RLS-EF | 0.1294 | —0.2187 | —0.1992 | 0.1673 | 0.07029 | 0.335
siid] § ko e ke

Sl ya S glal La ) ia) (ubila Jlaxials ARMAX(2,2,2,0) gisadl jpaiil gk 45 e cuds
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S2El) (3 ok A e rida g J gt
) 48y b RMSE MAPE
OLS 3766961640 1.376553632
RLS-KF 7480554792 3.314804278
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5E+09 -

0 .
1 4 71013161922252831343740434649525558616467707376

Ljung —Box Laa)

Al Ljung —Box JLEd) pmag Je
TEST Q* (Lag) Q* - Statistic p-value
Ljung —Box Q*(5) 1.437184856 0.230595436
Ljung —-Box Q*(10) 5.619058725 0.467185216

£ U i o ) ) LAY gl e g AY) Jsdally el 3 gail) Ayl pdie LA (i
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Gl Bl e | ARMAX(OLS)
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x| o4 | O B9
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Abstract

Time series have gained great importance and have been applied in a
manner in the economic, financial, health and social fields and used in the
analysis through studying the changes and forecasting the future of the
phenomenon. One of the most important models of the black box is the
"ARMAX" model, which is a mixed model consisting of self-regression with
moving averages with external inputs. It consists of several stages, namely
determining the rank of the model and the process of estimating the parameters
of the model and then the prediction process to know the amount of
compensation granted to workers in the future in order to fulfill the future
obligations of the Fund. , And using the regular least squares method and the
frequency squares method by "'kalmen filter'* and **forgeting factor' to obtain
the best predictable way for the future using data from the Social Security
Department for workers and from the period 1/2013 to 6/2019 where The
method of least squares ""OLS" was compared with the method of iterative least
squares "RLS™ by "kalman Filter and found that ""OLS" method is the best
according to the comparison measures "RMSE, MAPE" and it gave accurate
results close to the real values.

Keywords of research / Akaike Standard (AIC) -Prediction Error
Standard(FPE) - Bayesian Akaike Standard (BIC) - Ordinnary least square
Method (OLS) - recursive least square Method(_RLS) - Kalman Filter —
Forgetting factor - Prediction
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