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Frechet (Maximum Extreme Value Type 2) Distribution

Parameters

o - continuous shape parameter (& = Q)
/2 - continuous scale parameter (/53 = 0)
7 - continuous location parameter (» = 0 vields the two-parameter Frechet distribution)

Domain

¥ =x < +0oo

Three-Parameter Frechet Distribution

Probability Density Function

L) = % (x f;,) . SEP <_ (x f:f)a)

Cumulative Distribution Function

F (x) =exp (‘ (x f:/) a)

Two-Parameter Frechet Distribution

Probability Density Function

ORGP

Cumulative Distribution Function

F (x) = exp (_ (/Tj) “)
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286,799 99,423 100,290 75,563 11,520 1.65 2034

296,201 | 102,683 103,578 78,041 11,898 1.71 2035

304,581 | 105,588 106,508 80,249 12,235 1.76 2036

312,419 | 108,305 109,249 82,314 12,549 1.80 2037

320,404 | 111,073 112,042 84,417 12,870 1.85 2038

327,300 | 113,464 114,453 86,234 13,147 1.89 2039

333,028 | 115,449 116,456 87,744 13,377 1.92 2040

337,443 | 116,980 118,000 88,907 13,555 1.95 2041
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Johnson SB Distribution

Parameters

g

77 - continuous shape parameter

S - continuous shape parameter (S = 0)
A - continuous scale parameter (A = Q)

& - continuous location parameter

Domain
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Probability Density Function
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Cumulative Distribution Function
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A
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= , and @ is the Laplace Integral.
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v=0.42940146

5= 0.52099858

A= 279.57748

¢=159.01484
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¥l | 65-61 60-51 50-41 40-31 30-19 | YA G Aa | A
123,533 1,823 | 17,951 | 32,469 | 45,184 | 25,678 427 2020
159,528 2,569 | 23,5611 | 42,030 | 58,021 | 32,847 550 2021
170,899 3,001 | 25,571 | 45,142 | 61,775 | 34,823 587 2022
181,161 | 3,468 | 27,548 | 47,987 | 65,045 | 36,493 620 2023
192,083 3,494 | 28,875 | 50,838 | 69,299 | 38,915 661 2024
203,413| 3,734 | 30,639 | 53,845 | 73,327 | 41,170 698 2025
215,240| 3,988 | 32,488 | 56,984 | 77,523 | 43,519 738 2026
227,486| 4,255 | 34,410 | 60,236 | 81,859 | 45,946 780 2027
239,917| 4,532 | 36,372 | 63,537 | 86,251 | 48,402 822 2028
252,579| 4,802 | 38,346 | 66,898 | 90,749 | 50,920 865 2029
265,469| 5,063 | 40,333 | 70,315 | 95,350 | 53,499 909 2030
278,528| 5,316 | 42,324 | 73,775 | 100,033 | 56,126 954 2031
291,656| 5,559 | 44,305 | 77,251 | 104,762 | 58,780 999 2032
304,782| 5,792 | 46,267 | 80,723 | 109,509 | 61,447 1,044 | 2033
317,661 6,010 | 48,174 | 84,128 | 114,185 | 64,076 1,088 | 2034
330,231| 6,213 | 50,017 | 87,449 | 118,766 | 66,654 1,132 | 2035
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342,531| 6,403 51,804 90,697 | 123,266 | 69,187 1,174 2036
354,528 6,579 53,531 93,863 | 127,670 | 71,669 1,215 2037
366,106 | 6,741 55,183 96,916 | 131,936 | 74,074 1,256 2038
376,936 6,384 56,711 99,770 | 135,943 | 76,334 1,293 2039
386,942| 7,006 58,107 | 102,405 | 139,662 | 78,434 1,328 2040
395,946 | 7,107 59,345 | 104,774 | 143,026 | 80,335 1,359 2041
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37,600 9,470 160,500 (122,900) 248,923 126,023 2020
11,288 10,028 169,970 (158,681) 296,475 137,794 2021
12,985 10,620 179,998 (167,013) 319,897 152,884 2022
19,371 11,246 190,618 (171,246) 341,046 169,800 2023
24,768 11,910 201,864 (177,096) 363,244 186,149 2024
32,675 12,613 213,774 (181,099) 385,981 204,882 2025
42,408 13,357 226,387 (183,978) 409,486 225,507 2026
54,287 14,145 239,743 (185,456) 433,672 248,216 2027
68,978 14,979 253,888 (184,910) 458,129 273,219 2028
86,736 15,863 268,868 (182,131) 482,799 300,667 2029
107,874 16,799 284,731 (176,857) 507,664 330,807 2030
132,931 17,790 301,530 (168,599) 532,505 363,906 2031
162,478 18,840 319,320 (156,842) 557,102 400,260 2032
197,092 19,951 338,160 (141,068) 581,263 440,195 2033
237,721 21,129 358,112 (120,390) 604,460 484,070 2034
285,086 22,375 379,240 (94,154) 626,431 532,277 2035
339,754 23,695 401,615 (61,861) 647,112 585,251 2036
401,832 25,093 425,311 (23,478) 666,946 643,468 2037
471,345 26,574 450,404 20,941 686,510 707,452 2038
550,522 28,142 476,978 73,544 704,236 777,780 2039
640,236 29,802 505,120 135,116 719,970 855,086 2040
741,601 31,560 534,922 206,679 733,390 940,069 2041
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Study of the Unified Social Insurance Law No. 148 of 2019
“An actuarial model for predicting contributions and
pensions according to the age groups of subscribers.”

Abdel Rahim Abdel Fattah Shehata Saad Al-Saeed Abd-Elrazik
Senior Auditor at the Accountability State Professor of Insurance
Authority, Egypt Faculty of Commerce
a.rahim.fattah@gmail.com Cairo University
Abstract

The study aimed to predict the financial solvency of the Social Insurance Fund in the Arab
Republic of Egypt by forecasting the contributions collected and insurance benefits paid
during the period from 2021 to 2041 in order to enhance the financial sustainability of the
system in the long term.

Keywords
Law No. 148 of 2019, Age Groups model, Contributions, Pensions.
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