2021 /49 ) p sl aaladl uad) 1) A4S Alae

[ ISSN (1681- 6870) |

L)l B elaial) ladall (5 gaiual ciliay gail) g culSI EEN (o &) 63 (al

deslan) Juli 43 A& daal Gul b 3]
zaid.khalil.ismail@gmail.com drfirasmohana@gmail.com

slan) and - SLaBY) 53 )la¥) 43S - alany daals

oaldiual)

Jilail 3 axiiod Aflatie At 3 il cilaalial) e de gana o 3 ke A5 5 Aeal) dna )l JuSlll )
deal) Geiall Fia A L3l Juddl il aal Gas sl e Tkl @l ysdl Al Gask oe
&5 zasall cilalee i Gulas 5 3 sall Ay a3 A5 Jal e 830 (e CRllE 23 paill ol dlee o5, Aulle 83 3 sail
ClS) Y G o) Gad AlSal s Sie Jleall da gied) Ciliaygaill ana el (3soiall Ay sl dlee
2235 5 ((AIC,MDL, FPE) _alaall 335 73 gaill 4 ) daati iy Alifisall ailal 3y (§ sanall el Jal (pe clicay g2l
Layly oaladll dale ddaul 52 (RLS) 4S8 (5 puall ey jall 45 jla g 40l V) (5 jruall Clag jall 43 jay 723 saill
e dsmanll Gl jaall sl e ise dalaS lasil 73 ety Allanl g Undldl 50088 JOIA (e il il Cpuund 43 ka1 y8)
2013/1 358l ey Jleall celaia¥) glaall 35y e GO Glily aladiuly Jaftedl LIS e il (S 48yl Juadl
O dy By ABs il el 43Y OLS daliie V) (s pimall Gl jall 43y )k e 7yl 23 galll (3588 Cua 2019/6
Agaasl) ol
L (g gall) ¢ plaa crdgall) ply Aalidal) cilalsl)

Striking A Balance Between Contributions and Compensation for the
Social Security Fund in Iraq

Assist. Prof. Dr. Firas Ahmed Mohammed Zaid Khalil Ismail
drfirasmohana@gmail.com zaid.khalil.ismail@gmail.com
University of Baghdad - College of Administration and Economics
Received 13/7/2020 Accepted 18/8/2020

Abstract: Time series have gained great importance and have been widely applied in various fields
such as economic, financial, health and social fields, which is a set of observations for successive
time periods used in the analysis by studying the changes in the phenomenon and predicting the
future of the phenomenon. The most important time series models are the black box models
“ARIMAX” which is a mixed model consisting of self-regression with moving averages with
external inputs and this gives the model a high accuracy. The process of building the model consists
of several stages which are determining the model’s rank and the process of estimating the model’s
parameters and then the process of predicting the condition of the fund to know the size of
compensation granted to workers in the future and the possibility of balancing contributions and
compensation in order to fulfill the fund's future obligations. The rank of the model was determined
according to the criteria, AIC, MDL, FPE and estimating the model using ordinary least square
method (OLS) and recursive least square (RLS) and also proposing a way to improve the
prediction results by estimating the error and inserting it in a regression model as a factor

influencing the prediction of the outputs to obtain the best predictable way for the future is by using
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data taken from the Social Security System for workers and from the period 1/2013 to 6/2019,
where the proposed model outperformed the regular least squares method because it gave accurate
results close to the real values.

Keywords: Model building, Standards, Model estimation, Prediction
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ARMAX(1,1,1,0) 4472131121 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 44.715427
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 4451205293
ARMAX(2,2,2,0) 44.24014919 1.634e+19 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 4451097712
ARMAX(3,1,3,1) 44.28487881 1.71e+19 44.,49637832
ARMAX(3,1,3,2) 44.31590508 1.763e+19 4452740459
ARMAX(3,2,3,0) 44.27994511 1.702e+19 4452165884
ARMAX(3,2,3,1) 44.29000267 1.718e+19 4453171639
ARMAX(3,2,3,2) 44.31121987 1.756e+19 445529336

dlyy;  ARIMAX(2,2,2,0) s Sl aall y cOlaaall (g A8l Jiay (2l) dhzad¥) 23 saill &) ) Js2ad) e Baa3
Dt masadll 13a A e puladll B Y

nk=0¢< nb=2 ¢« nc =2 na =2 o'g! FPE= 1.634e+19 <AIC =44.24014919
=) 23 gaill J g ol Lpemnd 35 a3 i B30 (g (1

ARIMAX(2,2,2,0) gisaill piiidla o v/
Cilag el aladinly Claleal) a5l Vs 5 5S3al) dglan¥) yubeall (385 Waiaty o3 seill 45 383 (e sl 2
3gaall Clania (3 il cilS 5 palall Jalay 3y ) Sl 36 s OLS doaliieY) (5 jaeall

OLS daliie¥) (s juall clagall 48y 4k >
A(L) = 1+ 03236 L' - 0.713L2
B(L) = 0.06223 + 0.1755 L!
C(L) = 1+ 05463 L™~ 0.4537 L2
Y d&ﬂhca)&\l\z\_ﬂ:\sm\@)
?(t) =-0.3236 Y(t—l) +0.713 Y(t—2) + 0.06223 U(t) +0.1755 Ui T € +0.5463 €t-1) —
0.4537€(t_2)

(il Jale Adau) g3 4 ) Sl (5 puall Cilag yal) 48y a3
s agaal) laaata (38 g adil) il Cuils

A(L) = 1+ 0.1294L7'- 0.2187L>

B(L) = 0.07029 + 0.335L7!
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C(L) = 1— 0.1992 L + 0.1673 L2

) IS 3 gall A4S LiSay 13ga

?(t) =-0.1294 Y(t-l) +0.2187 Y(t-2) +0.07029 u(t) + 0.335 Ui T € — 0.1992 €1y + 0.1673

€t-2)
ARIMAX g3 gl clalral ol pail) milid £(2) Jyta
i) Aay )k 91 02 01 02 ¢1 ¢2
OLS 0.3236 —0.713 0.5463 — 0.4537 0.06223 0.1755
RLS-EF 0.1294 —0.2187 —0.1992 0.1673 0.07029 0.335

Uadll lag ye o siad a5l 3al) Guliie Jlesinls ARMAX(2,2,2,0)_ zasad il (3l & )lie
€ A (5 phall Caald) slae) (e Dlle ey ue lad¥) alag) axy MAPE (s siall Gllaall Uil (uliin s RMSE

A (3 4k & e i g 1(3) o
sl A4, Hla RMSE MAPE
OLS 3766961640 1.376553632
RLS-EF 4817340001 2.225197022
RMSE (i (335 OLS 4aliieV) (5 jmall ilay jall 44 jla o4 o3le) J paal) i Juad) 45y Hhall o) Jaadls
, MAPE
@) C.UA.\.“ v

asii i sl dlayl s 33alie 76 I ARIMAX(2,2,2,0) zdsal OLS 4k dand 5 ALkl Jals 5l 2y
aleay i) Undldl alagV il sl V) el (385 i) dyeay

DS y = 0.034859518448255 a = 0.127197942938255

a(t) = aet + (1—a) (@1 +bra)

b(t)=y(at- ar)) +(1-y )b

al = el

_(e2—el) + (e4 —e3)

Bl 2

é)=a(t) + b(t)w

b1

DSz gl o Uasll 8548 jeal aal 5 73 sak Uadll s ARMAX  zisall OLS Gasbay <l il oy o 53
§ = BO + B19(ARMAX) +B2 é(holt)

§ = 1655281862 + 0.80142957 §(ARMAX) +1.291183164 é(holt)

sl JOA e
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| - T
YA

L i) a3 A1 i) pa dplual) il B 1(4) J8&

ARIMAX  s_mall laysall zhsai 48 )k - iall 3 seill Uadll clay jo Jassgial - can il 38l ()85 & (ga
- dalie Y

RMSE ARMAX =3796063751 RMSE Holt Reg = 3385941523
CJ}A.\“ u\ ARMSE. 4\&1;4\2“ ﬁsﬂuﬁY\ By C)M‘ CJJA.\“.\}.\.\:\X\ e.\ﬁu\ oole ?“'J” @LAMM}}.\.\SS\ Cﬁwé
8 o by 4y Jad¥) g - )

Ljung -Box J3a) v/

Ljung —Box J&a) ped s :(4) Jo>

TEST Q™ (Lag) Q™ - Statistic X?(h—m) p-value
Ljung —Box Q*(8) 3.551121522 3.84146 0.059505
Ljung —Box Q*(10) 5.619058725 7.81473 0.131688
Ljung —Box Q*(12) 6.77931899 11.0705 0.237577

Sl O ol pm b U5 mg 1385 X2(h — ) A saall Al (e sl & smeal) Anill o Jpal) (pn e
il 23 pail) Al e Jy 138 5 A s 23 gl

| aLa¥) ) 5 ghdy 5l v/
LSS ARIMAX 35035 7 _sal) 3 gaill Al g3 la¥) 1 5 shadl iy o s o5

4 paiil) dall) 4l 3(5) Js>

d88a1) daidl)

ARIMAX(OLS)

z A8l 73 gall)

10,784,790,130

14,732,238,590

12,962,186,249

o ARIMAX(OLS) £ i
Gllaal Ua
e | 3.947.448 460 2177.396,119
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gl Addla 4
o lidl s OLS 48k (3585 4l Sill 5 dgalall (5 jaall Cilay jall 48 jlay Cilaleall 50855 23 i) 43 ) 3paaT 2my
e sl patis ARMAX zise 5l QLS daalie V) (5 jmall Clay jall 28 5k (gadai 23 QLS 48 jlay dae Sl
Wadll Jaal IS e bamy g Alga Aalaal ) el jaadl) Wadll o )k e giil) oy 2 el )8 DA
GJ}A_\MJOLS @ﬁ@ﬂ\@@\@\@)&whhcjﬂ\ubyujcJ\A&\Cj};\.\.\}}ada\.zsjas—d\
RV TR AR jﬂd‘awiﬁg)u\u\}@#ﬂ\w\uj\gﬁwdujsdgﬁ\&}iﬁ)édé\c)ﬁd\cbﬂ\o\cjﬁd\
Gilbiay saill 5 Abaniiaall GlS) Y G o)) Geadl eldia¥) Jladall (§gaial Gliay gilly ol ~ el 3 gaill
O garaall Jlaall A giaall

Conclusions <ty 5

Gilall 8 lgle Jganl) &5 Al il DA e Gl a5 5l Adee o) al s ARMAX zasad ol aay
s SV claliid sae I il
48y yha (35805 A ) el e Lgie Gl 81 Al s (AIC, FPE,MDL) b 5 sl 4530 aladinly 23 gaill 435 ) daai o
Zasal Opead iy ¢ oaldll dalxy RLS 4l Sl omall clryall 445k e OLS omall Glay
, Ljung-Box _Lid) il 2 ARIMAX (2,2,2,0) gaseisasa Juial & 7 yiall 235l 385 ARIMAX(2,2,2,0)
z il z35aill 5 ARIMAX (2,2,2,0) zsall by 50l a3 3 sl e Apblia¥) all &5 jlie a5 daiDla giliil) S
ooy Aaadles sl A8y o 135 AlaVl ail) el o 8y Juadl ael 45Y & sl g3 gaill slaic) Qi
Ol 0Bl Gy 138 5 QAN alaBY) a5 Jaa¥) 333 o) a e @lldy (§saiall JIsel (e iy sxill i
Gl s 135 Gae Egan g Akl ailal il (5 saiall sl AlSa) e el 8 jlady Hin a8 el 5 sanall JU)
. Sliee by gaill 5 S LIV G )5l (33 e

bt JeeY) L6
djm.s.ah A 3.»:\)&_9 dl.,d\ u»\JeAM;\SAY u\.u\_)d Ls&_, L&:LA.IAY\ L_il.\.mu\ QJA.L\A] dl.,d\ U‘“\J JLA.\JM‘
UM\%@MJJ)J\JAS\&_’&A\}MEJMu\.@aﬂ}mﬂARMAX CJwJM\})H\WJ\M)JdSMJJAaJM
d.\S;JuLAm d;\u,q‘ﬂjﬂ\ }\jﬁc\ﬁém‘x}ﬂ\ JPY‘} staj\?@_\mu,adw JM\ cdh)d)u;u,q‘;cu.\;\}“
50 dln Liay s apedl ol e agil sy Gualiy cpaeliiall dlae) sl 3¥ 1k ¢ )il giay JUbaY) dglad bl
ey )W) a5 (LAY el g aliiiall e g Uaill b Jlaall Gl alans Jal e e laia¥) Glacall ¢ 5al

. Jlaad) e (S il dlac ) 30l )
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