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Abstract

The current research aims to predict the ability of the State Employees Retirement Fund to
fulfill its obligations towards retirees for the period (2024-2035) using classical statistical
methods and machine learning technology, one of the artificial intelligence techniques, and
based on historical data of the State Employees Retirement Fund (number of retirees,
retirement salaries, and revenues)for the years (2010-2023). The descriptive analysis method
and the case study method were adopted to achieve this goal. The research reached several
conclusions, the most important of which is that it is possible to predict the number of
retirees, retirement salaries, and revenues of the State Employees Retirement Fund and the
sustainability of this fund in the coming years more accurately than the traditional method
currently adopted by the fund, by using classical statistical methods for prediction as well as
using machine learning technology, one of the artificial intelligence techniques, and that the
State Employees Retirement Fund will suffer from a deficit in the coming years. The
research recommended the necessity of planning and taking a set of strategic decisions by
the management of the State Employees Retirement Fund to overcome this deficit and
ensure the sustainability of the fund and protect successive generations.

Keywords: Prediction, Machine Learning Technology, State Employees Retirement Fund.
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2010 57,127 2024 754,513 732,275 732,275
2011 89,887 2025 808,402 759,541 835,811
2012 110,226 2026 862,291 802,837 920,034
2013 142,826 2027 916,181 838,745 1,011,644
2014 172,910 2028 970,070 869,369 1,108,539
2015 229,321 2029 1,023,960 895,735 1,209,692
2016 304,724 2030 1077,849 918,418 1,314,527
2017 365,523 2031 1,131,738 937,790 1,422,674
2018 412,181 2032 1,185,628 954,119 1,533,864
2019 466,319 2033 1,239,517 967,607 1,647,894
2020 544,007 2034 1,293,406 978,421 1,764,599
2021 606,675 2035 1,347,296 986,696 1,883,843
2022 670,796
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adll hial) cpacliidl aac e el 450l 4 el e lEiall 2ae sl 280 ) aal) sl A8 1Y) asl)
2010 57,127 2024 793,755 757,578 829,931
2011 89,887 2025 855,234 774,346 936,122
2012 110,226 2026 916,714 781,367 1,052,060
2013 142,826 2027 978,193 780,070 1,176,320
2014 172,910 2028 1,039,670 771,416 1,307,930
2015 229,321 2029 1,101,150 756,099 1,446,200
2016 304,724 2030 1,162,630 734,649 1,590,610
2017 365,523 2031 1,224,110 707,486 1,740,740
2018 412,181 2032 1,285,590 674,957 1,896,220
2019 466,319 2033 1,347,070 637,349 2,056,790
2020 544,007 2034 1,408,550 594,911 2,222,190
2021 606,675 2035 1,470,030 547,857 2,392,200
2022 670,796
2023 732,275
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Smoothing Plot for retire
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&ladl Lkl uaiolinear trend Mode :—tasetl oloii¥! 73 gmadl pldieiwls 1.2.1.3
(2035-2024) &l Laeladl Cilgy)l s 500 Olus o3 (2) 5 (1) @Yslaedl Blaxwdbs
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2010 245,465 2024 644,0735 5,488,860 7,392,610
2011 428,524 2025 692,4037 5,947,110 7,900,960
2012 467,797 2026 7,407,338 6,402,980 8,411,700
2013 691,429 2027 7,890,640 6,856,640 8,924,640
2014 1,094,582 2028 8,373,941 7,308,300 9,439,580
2015 1,935,466 2029 8,857,243 7,758,120 9,956,370
2016 3,079,156 2030 9,340,544 8,206,260 10,474,800
2017 2,933,908 2031 9,823,846 8,652,880 10,994,800
2018 3,268,075 2032 10,307,147 9,098,110 11,516,200
2019 3,607,615 2033 10,790,448 9,542,080 12,038,800
2020 5,031,803 2034 11,273,750 9,984,910 12,562,600
2021 5,053,895 2035 11,757,051 10,426,700 13,087,400
2022 5,442,692

2023 6,143,239
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Trend Analysis Plot for Salaries
Linear Trend Model
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) A 8a) dgac L) il g ) o (paial) Adead) g2 (oaiial) ApacUaal) ) g ) il AEU SaY) aal) il AR oY) asl)
2010 245,465 2024 6,636,310 5,643,780 7,628,840
2011 428,524 2025 7,163,710 5,628,380 8,699,050
2012 467,797 2026 7,691,120 5,532,750 9,849,490
2013 691,429 2027 8,218,530 5,367,580 11,069,500
2014 1,094,582 2028 8,745,930 5,139,800 12,352,100
2015 1,935,466 2029 9,273,340 4,854,480 13,692,200
2016 3,079,156 2030 9,800,750 4,515,550 15,085,900
2017 2,933,908 2031 10,328,200 4,126,230 16,530,100
2018 3,268,075 2032 10,855,600 3,689,180 18,021,900
2019 3,607,615 2033 11,383,000 3,206,680 19,559,300
2020 5,031,803 2034 11,910,400 2,680,710 21,140,000
2021 5,053,895 2035 12,437,800 2,113,010 22,762,600
2022 5,442,692

2023 6,143,239
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(2035-2024) 33all adl) ola¥) 73 gall Jlariaidy Lo (il cile ghaall Alaa) (s (7) Jsi

FEAT] 4a8a) cle ghaal) Jlaa) | L gadial) Aad) | L paiall cile gdaal) laa il AR oY) aad) | il AN leY) aad)
2010 245,464,813,161 2024 6,440,620,000,000 5,488,740,000,000 | 7,392,500,000,000
2011 428,523,991,826 2025 6,923,910,000,000 5,946,980,000,000 | 7,900,840,000,000
2012 467,797,038,185 2026 7,407,200,000,000 6,402,830,000,000 8,411,570,000,000
2013 691,428,552,468 2027 7,890,490,000,000 6,856,490,000,000 | 8,924,500,000,000
2014 1,094,582,114,183 2028 8,373,780,000,000 7,308,130,000,000 | 9,439,430,000,000
2015 1,935,465,624,088 2029 8,857,070,000,000 7,757,940,000,000 [ 9,956,210,000,000
2016 3,079,156,016,402 2030 9,340,360,000,000 8,206,070,000,000 | 10,474,700,000,000
2017 2,933,908,418,896 2031 9,823,650,000,000 8,652,680,000,000 | 10,994,600,000,000
2018 3,268,074,999,382 2032 10,306,900,000,000 9,097,900,000,000 | 11,516,000,000,000
2019 3,607,614,603,134 2033 10,790,200,000,000 9,541,860,000,000 | 12,038,600,000,000
2020 5,031,802,952,333 2034 11,273,500,000,000 9,984,680,000,000 | 12,562,400,000,000
2021 5,053,894,610,304 2035 11,756,800,000,000 | 10,426,500,000,000 | 13,087,200,000,000
2022 5,442,239,692,500
2023 6,143,239,692,500

Minitab gl @i : jaaall

(2035-2024) aall i) olad¥) @3 gad) Janaaly Ly (il 1Y) (M) G (8) s

) Aagal) ) laal g (raiial) Aiad) L (il il ) Alaa) pefilly 4S5 oY) asd) pedilly 4B le ) aal)
2010 1,855,377,917,920 2024 4,962,810,000,000 3,951,930,000,000 5,973,700,000,000
2011 2,482,088,608,852 2025 5,175,720,000,000 4,138,230,000,000 6,213,210,000,000
2012 2,307,311,588,845 2026 5,388,630,000,000 4,322,000,000,000 6,455,260,000,000
2013 3,625,085,188,992 2027 5,601,540,000,000 4,503,440,000,000 6,699,640,000,000
2014 2,305,514,027,608 2028 5,814,450,000,000 4,682,740,000,000 6,946,160,000,000
2015 2,818,177,770,984 2029 6,027,360,000,000 4,860,090,000,000 7,194,630,000,000
2016 2,934,744,447,096 2030 6,240,270,000,000 5,035,660,000,000 7,444,880,000,000
2017 3,190,961,002,367 2031 6,453,180,000,000 5,209,610,000,000 7,696,750,000,000
2018 3,745,649,110,128 2032 6,666,090,000,000 5,382,090,000,000 7,950,080,000,000
2019 3,611,280,598,004 2033 6,879,000,000,000 5,553,240,000,000 8,204,760,000,000
2020 4,408,865,619,584 2034 7,091,910,000,000 5,723,160,000,000 8,460,650,000,000
2021 4,232,789,553,672 2035 7,304,820,000,000 5,891,990,000,000 8,717,650,000,000
2022 4,482,167,024,863
2023 5,123,826,578,284
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Trend Analysis Plot for Total Payments
Linear Trend Model
Yt = -808736558399 + 483290523209 xt
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Double Exponential Method
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Smoothing Plot for Total Payments

Double Exponential Method
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2010 245464813161 2024 6636250000000 5643650000000 7628840000000
2011 428523991826 2025 7163680000000 5628250000000 8699110000000
2012 467797038185 2026 7691120000000 5532620000000 9849620000000
2013 691428552468 2027 8218550000000 5367430000000 11069700000000
2014 1094582114183 2028 8745990000000 5139640000000 12352300000000
2015 1935465624088 2029 9273420000000 4854290000000 13692600000000
2016 3079156016402 2030 9800860000000 4515340000000 15086400000000
2017 2933908418896 2031 10328300000000 4125990000000 16530600000000
2018 3268074999382 2032 10855700000000 3688910000000 18022500000000
2019 3607614603134 2033 11383200000000 3206380000000 19559900000000
2020 5031802952333 2034 11910600000000 2680380000000 21140800000000
2021 5053894610304 2035 12438000000000 2112640000000 22763400000000
2022 5442239692500
2023 6143239692500
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2010 1855377917920 2024 5221310000000 4084330000000 6358290000000
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Minitab gebin gl ; Jaaal)
Y NaaY dadgiall g Aulially A8dal) Al acy Gaw (10) JS& | cile gBaall laaY Aad giall g Aulball g A8dal) all) any Gaw (9) JS&
Tl (oadl) gl 3 gl Jlanialy (2035-2010) 3ol T334 (ouall) geal) 39l Jlanialy (2035-2023) Baal

Variable
—e— Actual
—m— Fits

Smoothing Constants
aflevel) 110000
¥ (trend)  0.72727

MARE 2 ZBBDBE o1
MAD  4.51335E+11
MSD  372148E+23

0 11 12 13 14

Pl 03 50l 485 Cu oro WlalpYl Jlexly ile gduadl Jlazl tro JSU oy all DS (o &5)laally
LS &5 laall pulae gl <389 ¢ (7) 5 (6) 9 (5) wYaladl G Wl dedstiunll &5Lax Yl &5)laall plas
10Ul J gl S Ome
(2035-2024) 3aal <12l oY) Manly e ghaal) Aaal il ad pail 4 el e @il (11) Jsoa

MSD MAD MAPE PR ] ]

1240610000000 302835000000 36% Al o) g sall e ghaadl aal
139918000000 289043000000 9% 2395 o) g g3 gl

372148000000 451335000000 23% B ol el Y Al
601240000000 590662000000 20% E3254) ) gl 3 g

2025 L e aulil) g siad) g el (A gal) alal) jaiigal) il gl (ald dae /() g puhiad) g BN Al
alties (B o SatBY Aalil) A oSyl / ol giny SLaiBY) g 5y A<

Page 815




oo liall £lSA) L s ASaudISH Aglan ) 3l alasiuls 1 al) il ga 2 (3 g el tindy il

Jlazly Slegdiall Jlazd &l zoosall (owd dngail] 73 g0l dubiadl ey oMl Jgundl IS oy

Ll 3l ugliiey Lylie 0ud JB1 235090 Aol 5)lall Gunlis @ Calzas 31 cclalys)l

(2035-2024) 85 wle gdall Jlozb sl § 4839 Adle $5u3 J) i Law . Jasddl ol 350

Jlea dadgiall ! e Tolilal jamall Gl @iy (99 -z93500) (o) dpgod] 35031 Jlaniuly

f e WS budl ci87 (105 9) sl gbid Taliiwly (2035-2024) el sl Jlarls wle gaull
(2035-2024) Bl <12l ¥ g il ghaal) Maay dad gial) aill W Jandl G (12) J2>

1) b i) e il b giall o)y -
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ALl Olgicadl (0 Aiplill UL plainly Laslisll ole gyl Jlaz] s 3Ly (2030
Cat i el gl JLall Tas sl (3 Logo Bl 3t 1ia s -(2023-2010)

Al Sl paall ol s 3y uiasall 3 g3 giol pbedianall ss Lyae Byaivall
Jiw 5,31 z3lig (Linear Regression) Jasdl jlasaYl aldsviu! @iizdgedl Jos 4473.1.2.3

( XG Boost 9 Random Forest 9( Gradient Boosting
Y adail) AR aladialy (2030-2010) 53all dad gial) g Addal) daclill) Cle ghiall g (pasliial) 330 (14) J 93

A A aal) Las sl ol ) Aadal) cpaslitall dae Aad gial) Al (N 93 Jla) 4ad gial) 4ao i) cile ghaal) (SY3L) a8 giall pacital) dae
2010 245,465 57,127 2024 6,621,366 761,780
2011 428,524 89,887 2025 7,099,493 817,484
2012 467,797 110,226 2026 7,577,619 873,189
2013 691,429 142,826 2027 8,055,744 921,700
2014 1,094,582 172,910 2028 8,533,869 966,615
2015 1,935,466 229,321 2029 9,011,993 1,015,126
2016 3,079,156 304,724 2030 9,490,117 1,063,637
2017 2,933,908 365,523

2018 3,268,075 412,181

2019 3,607615 466,319

2020 5,031803 544,007

2021 5,053895 606,675

2022 5,442692 670,796

2023 6,143239 732,275
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Ziadl (MAE)3Uaal) Uail) Jou gia
Linear Regression 20,431.53
Random Forest 41,868.74
Gradient Boosting 49,861.69
XG Boost 49,855.37

A alail) 45 e alaie Yl lald) slas) Ga: jiaal)
Lekitad (Sas @alpitall o A3 OF ) s Lo ¢ pasvie Uns Jawgio 34> z3gaidl Ol (g Mg
Sasdl eyl e e JSKaw
L I alat 235 plascily SlalYls daelEl) ole gduall fly §s1 3.2.3,
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Random <Linear Regression ) Joe 8oduaie zdled Caydd oy izdgmeddl Juos 4073.3.2.3
Ol 9 wle gduall Wlgiuny 50l Bugy (XG  Boost 9« Gradient  BoostingcForest
I platdl 4085 (o guasng (£ldaedl sEII GLads UM (e diny)l Ol e 2l ddadius))
B9biso jxe 9 ailoy Aad giell Baimall Clolily dadgiall dudiai] cile gddall (16) Jgdmd! e
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Tl Aad gial) cile ghaal) laal 428 glal) (5 galaal) il ) Jaad)/ il
2024 6,621,366,702,824 4,559,240,283,402 -2,062,126,419,422
2025 7,099,493,171,819 4,559,254,625,800 -2,540,238,546,019
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2026 7,577,619,108,585 4,559,256,346,389 -3,018,362,762,196
2027 8,055,744,513,123 4,559,256,552,800 -3,496,487,960,323
2028 8,533,869,385,434 4,559,256,577,562 -3,974,612,807,872
2029 9,011,993,725,518 4,559,256,580,532 -4,452,737,144,986
2030 9,490,117,533,376 4,559,256,580,889 -4,930,860,952,487
2031 9,772,880,177,663 4,559,256,580,932 -5,213,623,596,731
2032 10,446,363,552,416 4,559,256,580,937 -5,887,106,971,479
2033 10,924,485,763,598 4,559,256,580,942 -6,365,229,182,656
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Guaeladl wlegdall g @lalyYb §ual) Z3leddl slal g3l
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i (MAE) (3lhaal) Usdl) Jaui gia

Linear Regression 291,968,700,000
Random Forest 179,183,900,000
Gradient Boosting 32,668,960
XG Boost 860,724
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(A alal) 55 21335l (2033-2024) 5all %010 ey 3l ) Gpean da A gl Al g S (3 g0k s 5l il (18) s

L) Had gid) Gl ghadl) Jaa) a8 gial) (3 gaiuall <3l ) (%10 sa%) Adesnall (3 g2icall @) 0 aall/aildl)
2024 6,621,366,702,824 4,559,240,283,402 5,015,032,801,664 -1,606,333,901,160
2025 7,099,493,171,819 4,559,254,625,800 5,516,536,081,830 -1,582,957,089,989
2026 7,577,619,108,585 4,559,256,346,389 6,068,189,690,013 -1,509,429,418,572
2027 8,055,744,513,123 4,559,256,552,800 6,675,008,659,014 -1,380,735,854,109
2028 8,533,869,385,434 4,559,256,577,562 7,342,509,524,916 -1,191,359,860,518
2029 9,011,993,725,518 4,559,256,580,532 8,076,760,477,407 -935,233,248,111
2030 9,490,117,533,376 4,559,256,580,889 8,884,436,525,148 -605,681,008,228
2031 9,772,880,177,663 4,559,256,580,932 9,772,880,177,663 -195,360,631,346
2032 10,446,363,552,416 4,559,256,580,937 10,750,168,195,429 303,804,643,013
2033 10,924,485,763,598 4,559,256,580,942 11,825,185,014,972 900,699,251,373
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