Contents list available at: https://journals.ekb.eg/

Sohag Journal of junior Scientific Researchers
journal homepage: https://sjyr.journals.ekb.eg/

ISSN 2735-5543

Back Testing (sl Lz plusiuwl §ylusdl janases ol
3l s gy coublp) Bl ¥ i AT

e 12613 Bl 8,2l dsoler 8yl A4S oyl 938V pglally cpolil] o
aya.said@foc.cu.edu.eg :J ghunall CxlJI*

ol jasthe
OR BJLw.éLH (_,a.,a.xa.‘)gm d,,a.“-ﬁ ‘o:z._.@" L;l g.,ou.” RV LBA.@.”)

e sleaedl 039 «Back Testing (BT) (asdl )l plasiwl M=
& Adasll Cdludlly Z3ladl Adgigeg Ao (o (Gl HLasYI ia
pldly Ludadl Gl pas dlae IS g aeldl O
Chain ladder (CL) skl Judeddl diylo Jio didlginall
o Cliudgy Bornhuetter - Ferguson (BF) gt ad5ag3) 999

Over Ll caadl 3 Ogwly Fdged9 Bootstrap Mack
T3l dadgrally dunall uall 45)laeg Dispersed Poisson (ODP)
Uz S8l 8)lusdl pasascel i Juadl 3o Ul z3gaill sl
Bootstrap z3ges O J) Uil cliogig cdadgially dudadll oudll oo
vaasne) las 8l puss Jasl gasy gl zigedl 3o Mack
A Ogue duay (2318 Baioey Byl
«Back Testing ub.b'd\)l,«i:&-}” 8yl R 1&?\1&.&‘ N
) Al 3kl eyl giSYI il (3, lal

Jaad bl
codlyl cdl) (e T izl dlghdudl
Bl pasass ol (2023) o5l des (2
dlz=o .Back Testing (sl HlasY plasel
157-144 (4)3 Maxs ¢t Ooletd Floge

https://doi.org/10.21608/sjyr.2023.289740

2023/01/12 ol gt
2023/02/09 e | Jgid ey
2023/03/02:edl i oy

Publisher’s Note: SJYR stays neutral

with regard to jurisdictional claims in
dediedl 1 pL!inshed maps and institutional affili-
Traditional Actuarial aylsSYl A Gl oyl ations.
dwizdl Gl Bl Gy psghe oo SL Methods
s ([1] dsbaxdl @yklly Deterministic Methods (DM)
Ol ghnally Ol uh»mt ‘:3 Hlusdl jasase A& &.{LA-Q;)’
e 5T 45)Lw.>'=1| ua.,a;m.\ Ji.o‘)“)gu\.ﬁl.“ dl d}p}“ G.SLALJ\_g d).la.j\ O 5ﬂ¢5 isgwfgb.b K3ls Q:miﬂ el ps ‘{9.5.3
(BE) Best Estimate ydis Juadl Of (o dSTU digme Slslyzrly lidany caelill Bolely cpalidl e poas of
Byl &5)ledl 0dn S Lodiad cdiylud! eilgiud! ilie § planilh gilie oSoy lede psiy &1 Lol
sl sl el 8% e Comad (orald] Balely nalll &) dxdgially dudadll @udll ( Deviation
B ek Jd JWby clgde slaxedl @3 @) Slp syl ey dedsiumall iyl g8 Y1 dpada)) Codld)l e dcwliol!
plasil JI Gl pLall e $3529 «blell Ystan luog y3g g3gedl OF o Bl G)ana)l (303 (3905 &
Sty Gyb Bue dlies Ell podng <Back testing (sl HLasYl dueal 3B s e ([2] 0Dl pe Zdged
AS ) a5 sl Base I z3gaill Ao (e 3amuil) gl
Gaakad ol A8y Bylusdl jasase pUds @ 4l gduall Z3ledly Ayl SV yudasl Gylall e dodad) sLid) © W39
O ppdnyb plusiwl BHlusdl jamse puds [4] dwhs Cgls Cus ([3]dwhs M e Back Testing )l
iy oty [5] duss by cOgudnd sisghys diyby ealud! Juduadll Ay Lang &)l giSYI Luadaill 3kl
cple S dolall Olipolll § wlasgadll pasmss paan) "zespel) ekdd! Jududll 73 503" dpdanll Glgdunll 73 g0l
I 3o Cldladll jasases ads [6] duwhs cdglis iy o pldd! Judadd) Ayl diols-) draizdl Gylall didyling
Slamse wgilis wiy 3 dag dolzg ODP HLALY 356 Ogulsy (3903 oo W do Cliudsdl o glol (Beukas
Wylasl VAR jhasll dopaall dopdl) dakiseed] @] Qlus Lialy duddaid] ol Jadaadd] dsyla) o9 ldUanll
parde A (3 ddlganll Zilailly dylgiSY! Ladadl Gylall (e dpdall slad] o35 (Sl Hlasl Gunlie as

Sjyr 2023, 3(4). https://doi.org/10.21608/sjyr.2023.289740

https://sjyr.journals.ekb.eg/



https://doi.org/10.21608/sjyr.2023.289740
https://sjyr.journals.ekb.eg/
https://journals.ekb.eg/
https://sjyr.journals.ekb.eg/
mailto:aya.said@foc.cu.edu.eg
https://doi.org/10.21608/sjyr.2023.289740

SJYR 2022, 3, (4) 2 of 14

dlgducg L Zilaig Gyb plasuinl BHlusl parse padn (Wl sl dlul Gluhdll (o)l 8)lusdl
el a5 Jadl Gei) ziladly Gylall o B)laally Blucd! pasase eads ) Cluhadl wyaibdly (dakise
.Back Testing s askas UM ¢y ey Lgindal § 4541 yaitud Ayl Juadly

Al A 1.1
Hlusdl jamse Lol diarg 4uall Glansdl el d] Lpadll oulll GBS sl § dwhal e s
8801 0f e 3al) A1 (3 Hlusdl pasasee BS e Faxl) Gl (3 Bl o 84S dzys oty 4] o
B9 lupylly el § crwmises Ly (o Sliasaseall 0dd sl e W og) podall ol Lol sboglly 0588
Sl Ba 4l Gdasll Zgaill doo (1o Faily gl @ ) Z3lel) (sl Bamtlls Badre Cadluly (yla)
B)lusdl jasasa) Best Estimate i’ Juadly dadgially ddadll eudll o Uas-

duhl Glaal 1.2
IN (e &by 8L dadaall Z3ladlly Cdldl A (o 3oy B)lusdl pasases @uds ) dwhd)l ods dugs
oo plash @asadl Jl ol Gug elldy dadas)l Ziledly Gylall oo 45)laelb Back Testing Hlasl plusciu
TIgadl WS (e ()90 S 3a=ilg ¢ el O L3 Hlusl jasase pdids L3 dodseiwal! cdludlg 3!
dgdle slexedl @5 (I OUsLAYI ey dylgiSYI Ludan)l Cudldl e dliall cbaaxll ey ASadb aaol)
s @i e 1538 5P S 0956 O o G z3 90l Ao (0 3 0g2lis Hlasly Gyl B Hlaslg
83V @ylall e Buslg disyb HlasY b
Coedl @by wigal .2

dwlydl dgu> 2.1
o Bl e Gll3g D pandl el OB b &SIl Oldladl Jloz] bl plascl e dwhdll S9us> paids
2020 ple &>2011 ¢le
dwhyl das 2.2

G § dwhll das i
Back Testing (sl 5Ll plasinl &8sl z3lilly dadanl @yhall 8)lusl oaraia o) il Uyl

, gosadl ka5 Jlye
Back Llusl plusuiwl ddlgaall Z3ldly Ladad) @kl slusdl jamse eudd Gl HbYI 2,21
Testing

bl Bur desdlo H89: Z3gall OF 3] L yaxd ddec 9o Model Validation zdgedl dxe o Gail
LY O (o it e fghas (ye dudesS Gaoxtl J) anll oSy Al gl pasaseall z3led puad) el
oo al) (319d) 08 daxlye <3 (3 Loy pladl JUasYl zdgaill dos oy Gatlly clilud) dodlio 350ty ol
Slate S degoy Adis L]

Validation of Methods and Models 3Ll b doeo o 3=l .2.2.1.1
28 Jole aper @ et Gldaslly @l T e z3laidly Cldldl doue (o il bl (3yas
Silg o 39 48859 duwlin 1ids Juadl Olue Tlsy wlslAdYly @,k Ol oy IST &)l lasasall
(a85JL Al Z3ladlly LIl doo (yo 3ol dudas (o lage 1552 dadgiadl Dol blie ddad)l o)
0 iy 406 ©hlgag Byne 4l pasd S o0 lgie 3amilly ST pasmsund] pudl ddos dazlie Uil Cons
dgizme o Gamilly Ohlusdl lgde 0585 (3 dya gy dlall @I OLo Y aexr (3895 g ¢ il dddes
)95 duay ple S JBYI e Buxly B 3hoxill shyr] oy Ay dusgd dosall e 3ol adlisl 0955 OF S
(TI9edl domo opo Baol ddes (0 Bgh 1352 909 pdgially Jaddl o &)lie Back-testing (sl HlasYl SKaog
random dy=dl (§ Glgsall B e BSE oF 13] b wdoeid dad giall @xdll (e 84831 ©ldl=sdl Judoxs o3
Uasg ¢<(change in environment systematic effect) @:e.mjub | @mﬁlg <variation in experience
el ddos O JWLg cparameter estimation error delaell ;s 311953 c<assumption error (>8I 3
058 azrloell Of Olasal &3 39 ) gliziy dbps 95 panasia azrle Jd oo Gaolly dazlall ] gl lelesh
[8] Ll Judoeidl 0gd e )08

23 A gfune 90 1puds Juadl Wblue (3 Z3lailly Cudludl (§ dedsuiundl OBLI! duo (e (3al 2.2.1.2

&)l g8y

s U8 Gl aeg «leSYI sl File el Gl a5 J428Y duwliadl Cdlad! Lol ddg5ume ads
el Bale] OF daimall (o OF 13] cdludy sy pldsuiwl dudll Glaasall @ 8ale] Gl cl] s cLloyd
cdold Oldlatey i Jaadl eudl (o OF g omdtl] Bun Juadl Slio (uSay dalise ddy b plusl of ol



SJYR 2022, 3, (4) 3 of 14

cdodstunall OLo1EYIs Ll Bilie 3 § Loy ¢! dosdle L] (e 531 §y1Y1 JSo 0950 Of oy
Olus Jg> LIy LYl da J] Aol Slaglaall asats OF aamg blall dudialy pon>g dabs Blelye go
Slasmsall ,ais § ST pae g jobasy lplus LSy &8 g3ge) s Sl J8Y1 e 8)lusd) jasase
poiy I Wlpdidly Adadll @il o @lylie Aol el Jlie wlpdad] sl dlie sl OF g cdodl!
odituall CLolYls bl JWiSls 239 dacdhe olas olarlintl poMsco Jal o (a5 Jwadl Olus lgde
(8] plum 3 dadaall wlemgiall Olin liS)
&)Y sl Sgiand! U1 500§ nesasl 2.2.1.3
R ety O e cddlall 8,1 dalall dnegll 1] 35801 U ¢y Boo 185 ()IsISYI el okl O o
oda Ll Olud) by didadl Olorgioll Ciiogy (3amlly Jaodll ddos (o L (@1 soliall (e 13as
ooy ST pus Siume Judoxd A3 (3 Loy ccnlimmginll Badatd daiMall &bl LBLEW Carogy cclimginll
lghdl il OBV 159 cblusd! sl dodsviwall SULdl de L3L=] @ @) daxliall ple
8] Gl yolaa) Oy gladl e @ladaill U3 § Loy ¢(BT) 2ol )l ddas larliiulg (dabisn]]
'  2dgell sl J>lpe .2.2.2
Gl JoY1 dloyad) J1e3 > Aadaall gladlly Gylall a5 Juadl (ry dpliel) cpilye o gdgadll el o3
089 B Azl §ylall Gaudal piay o D)l gSY Baddadl (§lal) dundlb Back Testing (BT) (bl jlasd)
ol 0% § Blasialy Bad @yall ST (o Lagl) 3y Ot mdiegirsn 9 (abead! Jukeadll Ayl (3anlas o3
dcgazme gl Wy ol slps poiid colgiunlly wBlinall @liuel § Blusdl jamse pAds 4weaY [lais
el Bolely el W& pasl O oy cdudll Clasasall Jied) paad! J) Jgosl z3killy @ylall oo 848
Bl olie 3 plal eiilae oSy lgde poiy @I OLoLAEYY puds Jyadl o ST dipme Wlelyzly Oldony
G0 dopall Jra3s @S0 Sl muog)l g conliss @1 dnsalioll dasylall Sl )Y el pgig daslE)
R Alg sl Z3lall pany Geadad @39 (ddlgduall 3ol deuill Back Testing  (BT) sl Slasl (g
L;; Leaslaied l3las <Bootstrap Macks Over-Dispersed Poisson Bootstrap Model kag 8)lusdl oo
4 Cliudsd) Gesdas 0 doge Bootstrap liwdgdl dyb sias Eus ¢[9] Ll Jududll diybo e (3adat
o d8las] a3 cpasad (5T 090 Excel whly dodr (§ dubial] Jguws roles 41 29 1S5 oy (1 Llsadl (p0 piSJI
5 13] glly ple s> Qlauigdl Cargy colaasell G5ad) aigll Je Jgraxll Joun 588 cdaasio malys
Rl /sl 3 Sl egiadal o Cuglly Badoms ket (ylemel) Uasdl) puuad)) Uas e Jgramd! Sy dlipdas
[10] Lozt csladucdl el Jol aignll Jawgio Jiay iS5 Juadl O Olesa) doyMI dad giall Slasaseal)
didlally !l .3
Back Db pliscinl &1 ghul! gdlaily Al 3ylall 8)lusd! Glasmses pudd Joall Gadatll 3.1
Testing
U39 Back Testing ylas! plisiwl ddlgaal z3ldly dadadl @ylall &)lae IS (e Blusd! jasases @l o
0= W3y Laadl Gl OB Sab STl GWladl Sl @by sl gwdigl celid] €53 (e Gadatlly
ol Ol giunally OBliall Gl § Blusd] pasases pads &5 O] G 2020 ple &> 2011 ple o 87l
Gl e @l Adlal L@Lal Al slus e LgiaBg L ddledl 8sMall Slpaien] Olawaly opelid] 4S5 ol >
By dasybo HLisY iy e @5 e B conalid! A58 Sl sl e gl 8T & 0555 Byl pasasa)
o oy J) el bl oS @i Jbg 5,391 Gylall (e daddas
L)1V Ll 3ylall dudlly Back Testing (BT) (sl Hlasl gadas 1 JoY) Aoyl 3,101
Chain ladder (CL) wl Jedadl syl L}L&JUW)’\ Gakad 31111
& 2020 ple (5> 2011 ple o skl Dy ool dinw JSI (ol 4S80 ddadll AuSLUI Sllae)l s gy .1 J9d
lgaldseinl @3 ddsybo (S (o9 ) ghatdl Ve Ol

dLw

9 8 7 6 5 4 3 2 1 0 o

21,741 21,731 20,337 19,432 18,541 15,738 12,784 9,759, 6,149 2,036 2011
,210 ,232 ,234 ,192 ,991 ,234 ,844 457 ,853  ,069
30,105 27,769 26,427 23,324 21,439 19,154 12,336 6,728 2,075 2012




SJYR 2022, 3, (4) 4 of 14

,021 ,251 ,897 ,492 ,929 ,912 ,061 , 252,287
27,655 26,192 23,075 22,263 18,564 12,088 7,685 1,489 2013
,466 ,769 ,759 ,620 ,129 ,614 ,691  ,034

25,688 24,553 22,659 21,133 13,558 09,092 1,829 2014
,926 ,398 ,902 ,542 ,526 ,370  ,023
21,674 18,712 16,071 11,368 6,617 2,830 2015
,565 ,282 ,554 ,590 ,128  ,848
21,243 17,328 13,352 8,242 2,344 2016
,560 ,884 ,164 , 232,330
19,451 13,241 7,171 2,750 2017
, 778 ,924 449,042
14,931 7,421 2,297 2018
,148 ,045  ,921
6,714 1,784 2019
872,552
2,023 2020
,278

1 1.0004 1.0775 1.0514 1.0921 1.1027 1.1620 1.4525 1.702 3.386 Develop
5914 3149 7739 4016 2627 3357 3084 5859 4556 ment
Factor(
DF)

(Back Testing Aey> (Excel) (bamd! geliall (3 dadll &SIl Ll (1) Jgor (3 535l bl JGabs
4 bl dl e gt @3

Axdgiall Abidieal) Sl i) CL ik 2020 pla) dxdgiall ddidiall Slladl s -2 ok
/ds gauall LWl e 43 jhadll 3Development Factor (DF) gkl @¥das po I oo Wil gl
G5 sl IS 0 Al

Lw
9 8 7 6 5 4 3 2 1 Erslad]
21,741 21,731 20,337 19,432 18,541 15,738 12,784 9,759, 6,149 2,036
,210 ,232 ,234 ,192 ,991 ,234 ,844 457  ,853  ,069 2011
30,118 30,105 27,769 26,427 23,324 21,439 19,154 12,336 6,728 2,075
,843 ,021 ,251 ,897 ,492 ,929 ,912 ,061  ,252 287 2012
29,813 29,799 27,655 26,192 23,075 22,263 18,564 12,088 7,685 1,489
,318 ,636 ,466 ,769 ,759 ,620 ,129 ,614  ,691  ,034 2013
29,118 29,105 27,011 25,688 24,553 22,659 21,133 13,558 9,092 1,829
,917 ,553 ,325 ,926 ,398 ,902 ,542 ,526 ,370  ,023 2014
26,832 26,819 24,890 23,671 21,674 18,712 16,071 11,368 6,617 2,830 5015
,308 ,994 ,218 ,663 ,565 ,282 ,554 ,500  ,128  ,848
29,000 28,987 26,901 25,584 23,425 21,243 17,328 13,352 8,242 2,344 2016
,311 ,002 ,304 ,291 ,831 ,560 ,884 ,2164  ,232 ,330
30,856 30,842 28,623 27,222 24,925 22,603 19,451 13,241 7,171 2,750 5017

,974 ,813 ,584 ,253 ,604 ,619 , 778 ;924,449,042
34,404 34,388 31,914 30,351 27,791 25,202 21,687 14,931 7,421 2,297 2018




SJYR 2022, 3, (4) 5 of 14

,289 ,500 ,149 ,721 ,049 ,129 ,952 ,148  ,045 921
26,343 26,330 24,436 23,240 21,279 19,297 16,606 11,432 6,714 1,784
,056 ,966 ,378 ,041 ,358 ,044 ,271 ,646  ,872 552 2019
26,880 26,867 24,934 23,713 21,713 19,690 16,944 11,665 6,851 2,023 5020
,010 ,674 ,468 ,746 ,097 ,378 ,759 ,679 742,278

Expected future Payments Development dadginll ddiiiue]! Oldlacll Hglatll wVuae o g .3 o>
oo Ediadl ope L;l!z_«dl g3l Jiad @J\g d=d gio)l ddadiua]l ldlaall jglal Vdae il ¢(CL) diykay Factors

3 Jgud!l D=

10 9 8 7 6 5 4 3 2 1
1.00

00

1.0004 1.00

591 05

1.0770 1.0775 1.07

37 315 80

0.90602 0.9758 1.0514 1.13

3281 206 774 35

1.17481 1.06440 1.0386 1.0921 1.23

3994 8829 72 402 80

0.77737 0.91327 0.97209 1.0096 1.1027 1.36

9927 6817 9907 93 263 51

1.51221 1.17556 1.07362 1.04366 1.0537 1.1620 1.58

9924 9414 0292 6187 824 336 63

0.5954 0.90052 1.05862 1.13656 1.18619 1.2499 1.4525 2.30

978 3667 808 4588 4029 904 308 42

1.2252 0.7296 0.65702 0.69554 0.79053 0.93772 1.1721 1.7025 3.92
04 063 7776 8053 5286 8236 513 859 31
5.6033 6.8652 5.0089 3.29099 2.28904 1.80957 1.69688 1.9890 3.3864 13.2
341 276 136 5365 5417 1173 5984 071 556 854

oy cady W Ollasl pamse b puds @ Eu> ¢(CL) Ay 2020 plad IBNR pasasne zubg -4 Jod=
Incurred ikl ©WUadl — Ultimate Claims (UL) 48lgdl @lasdl 7o M e (IBNR) gie ELII @i

.Claims
IBNR Ultimate claims Incurred Claims Gl A
- 21,741,210 21,741,210 2011
13,822 30,118,843 30,105,021 2012
2,157,852 29,813,318 27,655,466 2013
3,429,991 29,118,917 25,688,926 2014
5,157,743 26,832,308 21,674,565 2015
7,756,751 29,000,311 21,243,560 2016
11,405,196 30,856,974 19,451,778 2017
19,473,141 34,404,289 14,931,148 2018
19,628,184 26,343,056 6,714,872 2019
24,856,732 26,880,010 2,023,278 2020
93,879,413 285,109,236 191,229,823 Sl




SJYR 2022, 3, (4) 6 of 14

A Ogake 93 faay 4B WWasll pasase Jlaz] Of 3Lad Jguard! g5 o0 ity
M o (DF) pshaidl @ase pdds @3 Eo ¢(CL) doylay jshaill wYdang duaSIAN Ol mbs) .5 Jgdr
Sl Jouaddl UM 0 2021 pla) &usSIAN W Uaoll

9 8 7 6 5 4 3 2 1 e
Galdl
21,741 21,731 20,337 19432 18541 15738 12784 9759, 6,149 2036 .
210 232 234 192 991 234 844 457 853  ,069
31,242 30,405 28,048 26,699 23408 21,631 19256 12,369 6739 2080 .
235 699 879 247 748 494 863 ,777 ,083  ,206
30496 27,704 26,397 23279 22,460 18695 12173 7,738 1503 _
061  ,340 452 933 312 872 594 447 633
28,021 25738 24,709 22,873 21,225 13659 9,184 1844 _
679 505 ,853 640 021 961 ,109 ,186
26290 21,730 18743 16194 11370 6664 2836
105 627  ,230 018 255 208 871
23502 21,284 17358 13443 8258 2351 _
293 533 798 681 ,280 ,353
21,480 19,578 13321 7185 2,772
023 888 521 ,188 979
18,818 14,994 7,450 2,315
2018
123 972 122 324
13,125 6,751 1,788
2019
774 433,922
7,513 2,026
2020
745 836
2,191
2021
1120

1 10275 1.0923 1.0626 1.1288 1.0900 1.1439 1.4356 1.7418 3.4571 D
1245 4518 5847 1195 8279 2172 9674 379 486 F

(CL) &yl 2021 pla) dikeoll 2SIl ©WUaoll iy .6 Jkr

diw
9 8 7 6 5 4 3 2 1 0 “rslad]
31,242 30,405 28,048 26,699 23,408 21,631 19,256 12,369 6,739 2,080 5012
,235 ,699 ,879 ,247 ,748 ,494 ,863 ,777  ,083  ,206
30,496 27,704 26,397 23,279 22,460 18,695 12,173 7,738 1,503 5013
,061 ,340 ,452 ,933 ,312 ,872 ,594  ,447 633
28,021 25,738 24,709 22,873 21,225 13,659 9,184 1,844
,679 ,505 ,853 ,640 ,021 ,961  ,109  ,186 2014
26,290 21,730 18,743 16,194 11,370 6,664 2,836
,105 ,627 ,230 ,018 ,255  ,208 871 2015
23,502 21,284 17,358 13,443 8,258 2,351 5016
,293 ,533 ,798 ,681  ,280  ,353
21,480 19,578 13,321 7,185 2,772
2017

,023 ,888 ,521  ,188  ,979




SJYR 2022, 3, (4) 7 of 14

18,818 14,994 7,450 2,315

2018
,123 972,122 324
13,125 6,751 1,788
2019
774 433 922
7,513 2,026
2020
745 836
2,191
2021
1120
(6) Ugdr oo 3 yhadll Jies (219 ¢(CL) dibsyhas 2021 plad Incurred Claims dsduadl ldladdl i g .7 U9
Gadeod! WUao)l Ealoel die
31,242,235 2012
30,496,061 2013
28,021,679 2014
26,290,105 2015
23,502,293 2016
21,480,023 2017
18,818,123 2018
13,125,774 2019
7,513,745 2020
2,191,120 2021
202,681,158 Szl

iz Ogako 202 oy 0098 dideadl ©Waa) Sl 01 (7) Jgir @5 (0 oy
Sy pldl I > @1y ¢(CL) diylay 2021 plad dadgiall dideall Ollasll (32e) of (236 uoss -8 Jgdr
I gl IS o el Jsdasl] Ayl 3y

Surplus(Defici Estimated Paid during Incurred Incurred L

t) Paid 2021 @2021 @2020 Gl
- - - 21,741,210 21,741,210 2011
(1,123,392) 13,822 1,137,214 31,242,235 30,105,021 2012
(696,425) 2,144,169 2,840,594 30,496,061 27,655,466 2013
(1,010,353) 1,322,399 2,332,752 28,021,679 25,688,926 2014
(2,618,442) 1,997,098 4,615,540 26,290,105 21,674,565 2015
(76,462) 2,182,272 2,258,734 23,502,293 21,243,560 2016
1,123,595 3,151,841 2,028,246 21,480,023 19,451,778 2017
2,869,830 6,756,805 3,886,975 18,818,123 14,931,148 2018
(1,693,128) 4,717,774 6,410,902 13,125,774 6,714,872 2019
(662,003) 4,828,464 5,490,467 7,513,745 2,023,278 2020
(3,886,781) 27,114,644 31,001,425 222,231,248 191,229,823 Sl

2021 3 b iy 4 Ogabe 191 iy @bl Wilgid dikiodl Gllandl O Goludl Jgdnll 85 o0 iy
Eoazmo (£9) drix oo 31 Ehaoy pladl IS i @1 ddadl) Aikea) oldUandl Cayaby cdir Ogube 222 iheny
27 feny dndgiall dsdaadl Ollan)l Gl @39 ¢(2021 ) dsdsall lWUasll - (2020) skl Gldlaall oy §,2)1
oo dadgiadl Olladl b Wieg ceoddll yadll — wudl Jadll b @ Eux (2) Jodadl IS e dix Ogude
Ogele 3 haay lllasll 403 (3 joxe Gigd> Lid e g 2021 plal IS Cdu> (@I dadeod) Audadll SlUasdl
«Bootstrap Mack zigei9 ODP zdgady Oguwind jughg dinyb (§ diludl Wilghasdl juad Gudad @39 cdir
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Flaidly Luadad) Gylall o 85ylae Jasg 20219 2020 2l 3505 SN d8lgl Ll poym &1 2S5 WUy
S a8l a0 2l ddylall Hlaslg 48] giuall

Bornhutter Ferguson (BF) Ogwénd fugdyg dnybo plusewl @;’JUL@}N\ Gakad  .3.1.1.2

(BF) dasyley 2020 pla) dad giell dduiivna)l Ollaoll zup s .9 J9u

L
9 8 7 6 5 4 3 2 1 0 rslad]
21,741 21,731 20,337 19,432 18,541 15,738 12,784 9,759, 6,149 2,036
,210 ,232 ,234 ,192 ,991 ,234 ,844 457  ,853  ,069 2011
30,357 30,105 27,769 26,427 23,324 21,439 19,154 12,336 6,728 2,075
,991 ,021 ,251 ,897 ,492 ,929 ,912 ,061 252,287 2012
30,014 29,764 27,655 26,192 23,075 22,263 18,564 12,088 7,685 1,489 5013
,633 ,524 ,466 ,769 ,759 ,620 ,129 ,614 691  ,034
29,343 29,099 27,037 25,688 24,553 22,659 21,133 13,558 9,092 1,829 5014
,933 ,413 ,484 ,926 ,398 ,902 ,542 ,526 ,370 ,023
26,884 26,660 24,771 23,535 21,674 18,712 16,071 11,368 6,617 2,830
,337 ,312 ,213 ,691 ,565 ,282 ,554 ,590  ,128  ,848 2015
29,067 28,825 26,782 25,447 23,434 21,243 17,328 13,352 8,242 2,344 5016
,722 ,503 ,983 ,119 ,843 ,560 ,884 ,164  ,232 ,330
30,957 30,699 28,524 27,101 24,958 22,624 19,451 13,241 7,171 2,750
,635 ,668 ,348 ,630 ,520 ,765 , 778 ;924,449,042 2017
34,353 34,066 31,653 30,074 27,696 25,106 21,585 14,931 7,421 2,297 5018
,239 ,977 ,056 ,286 ,108 ,373 ,356 ,2148  ,045  ,921
26,374 26,154 24,301 23,089 21,263 19,275 16,571 11,463 6,714 1,784
,327 ,552 ,290 ,207 ,387 ,146 ,923 ,227  ,872 552 2019
26,948 26,724 24,830 23,591 21,726 19,694 16,932 11,712 6,861 2,023 5020

,639 ,078 ,461 ,984 ,406 ,871 ,784 ,843  ,091 ,278

1 1.00840 1.07626 1.05249 1.08586 1.1031 1.16312 1.4456 1.7071 3.3910 D
2931 1862 5672 6851 5049 0665 595 401 763 F

(BF) &i,kay 2020 pla) IBNR Lasasee zuogs .10 Jsi

IBNR Ultimate claims Incurred Claims Gl A

- 21,741,210 21,741,210 2011
252,970 30,357,991 30,105,021 2012
2,359,167 30,014,633 27,655,466 2013
3,655,007 29,343,933 25,688,926 2014
5,209,772 26,884,337 21,674,565 2015
7,824,162 29,067,722 21,243,560 2016
11,505,857 30,957,635 19,451,778 2017
19,422,091 34,353,239 14,931,148 2018
19,659,455 26,374,327 6,714,872 2019
24,925,361 26,948,639 2,023,278 2020
94,813,843 286,043,666 191,229,823 Jlex)!

A Ogeke 94 Caily lpie P o oJg andy I wllandl pasass Jlez] OF G ludl Jsdad] 15 o0 piany
IV gl IS (50 (BF) iasyhas 2021 plad dad giedl &SIl oldlaoll (32x6) o (236 dse 11 Jgur
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Surplus(Defici  Estimated Paid during Incurred Incurred L

t) Paid 2021 @2021 @2020 Gl
- - - 21,741,210 21,741,210 2011
(884,244) 252,970 1,137,214 31,242,235 30,105,021 2012
(731,537) 2,109,057 2,840,594 30,496,061 27,655,466 2013
(984,195) 1,348,557 2,332,752 28,021,679 25,688,926 2014
(2,754,414) 1,861,127 4,615,540 26,290,105 21,674,565 2015
(67,450) 2,191,284 2,258,734 23,502,293 21,243,560 2016
1,144,741 3,172,987 2,028,246 21,480,023 19,451,778 2017
2,767,233 6,654,208 3,886,975 18,818,123 14,931,148 2018
(1,662,547) 4,748,355 6,410,902 13,125,774 6,714,872 2019
(652,654) 4,837,813 5,490,467 7,513,745 2,023,278 2020
(3,825,066) 27,176,358 31,001,425 222,231,248 191,229,823 Jlex)!

222 ooy (2021) § i Loy iz 092191 sy (2020) dadaell llandl O B! Jgoad! LS o0 gty
plal feall (2 Byl foama (3) iz Osale 31wy plall IS it (1 Aukadd] Saall B9 cdir grla
OWlaal b Wisy iz Ogde 27 iy dadgiadl didiall Gllaadl Glus @39 (2021 plad sl -2020
Ogee 3 duoy lJlaall dad (§ s Gigds Il (e @6 2021 ple IS Cdu> (1 Adaall OldUaadl (o dad gial|
4519l Z3lodl) duwilly Back Testing  (BT) ksdll slasl gadas a0l Ayl .3.1.2
Over-Dispersed Poisson Bootstrap (ODP) z3sed (ol )lasdl 3adas .3.1.2.1

daB gioll Adidinell LIUas)l yuu8x) (ODP) zdgeid 2020 pla) dadgiadl i)l OWladl o 212 J9u

G Jgutend] I oo diial)  Jaaad) g3l Gl NS (10 8yl pasmsen]

Lw

9 8 7 6 5 4 3 2 1 0 “rslad|

21,741 21,731 20,337 19,432 18,541 15,738 12,784 9,759, 6,149 2,036
,210 ,232 ,234 ,192 ,991 ,234 ,844 457 ,853  ,069
30,115 30,105 27,769 26,427 23,324 21,439 19,154 12,336 6,728 2,075
,925 ,021 ,251 ,897 ,492 ,929 ,912 ,061 , 252,287
29,808 29,798 27,655 26,192 23,075 22,263 18,564 12,088 7,685 1,489
,933 ,140 ,466 ,769 ,759 ,620 ,129 ,614 ,691  ,034
29,091 29,081 26,989 25,688 24,553 22,659 21,133 13,558 09,092 1,829
,641 ,108 ,993 ,926 ,398 ,902 ,542 ,526 ,370  ,023
26,807 26,797 24,870 23,672 21,674 18,712 16,071 11,368 6,617 2,830
,639 ,933 ,993 ,074 ,565 ,282 ,554 ,590 ,2128  ,848
29,027 29,016 26,930 25,632 23,469 21,243 17,328 13,352 8,242 2,344
,311 ,801 ,310 ,121 ,218 ,560 ,884 ,164 ,232 330
30,899 30,888 28,667 27,285 24,983 22,613 19,451 13,241 7,171 2,750
,632 ,444 ,370 ,445 ,030 ,812 , 778 ,924 449,042
34,467 34,455 31,977 30,436 27,867 25,225 21,698 14,931 7,421 2,297
,825 ,345 ,789 ,283 ,993 ,185 ,009 ,148 ,045 921
26,288 26,278 24,388 23,213 21,254 19,238 16,548 11,387 6,714 1,784
,075 ,557 ,963 ,280 ,485 ,857 ,734 ,754 ,872 552
27,570 27,560 25,578 24,345 22,291 20,177 17,356 11,943 7,042 2,023
,559 ,576 ,797 ,758 ,402 ,439 ,077 ,315 462,278

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020
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1 1.0003 1.0774 1.0506 1.0921 1.1047 1.1625 1.4532 1.6959 3480 D

62202 77414 46984 59126 68624 57616 04346 00524 7185 F

(ODP) z3501) 2020 plad IBNR (asaso zuss .13 Jodr

IBNR Ultimate claims Incurred Claims Galsd! Ao

- 21,741,210 21,741,210 2011
10,904 30,115,925 30,105,021 2012
2,153,467 29,808,933 27,655,466 2013
3,402,715 29,091,641 25,688,926 2014
5,133,075 26,807,639 21,674,565 2015
7,783,752 29,027,311 21,243,560 2016
11,447,854 30,899,632 19,451,778 2017
19,536,677 34,467,825 14,931,148 2018
19,573,203 26,288,075 6,714,872 2019
25,547,281 27,570,559 2,023,278 2020
94,588,927 285,818,750 191,229,823 Szl

4 Ogake 94 faay 515 ODP zdgad) Wldlanll pasase Jloz] OF Gilud! Jsuad! @85 (e Zany
(ODP) z3seaid dxdgiall 2021 pla didaadl oldUnall (3xe) of (256 b .14 U9

. Estimated Paid during Incurred Incurred L
Surplus(Deficit) . ]

Paid 2021 @2021 @2020 Gl

- - - 21,741,210 21,741,210 2011
(1,126,310) 10,904 1,137,214 31,242,235 30,105,021 2012
(697,920) 2,142,674 2,840,594 30,496,061 27,655,466 2013
(1,031,686) 1,301,067 2,332,752 28,021,679 25,688,926 2014
(2,618,031) 1,997,509 4,615,540 26,290,105 21,674,565 2015
(33,075) 2,225,659 2,258,734 23,502,293 21,243,560 2016
1,133,789 3,162,035 2,028,246 21,480,023 19,451,778 2017
2,879,886 6,766,861 3,886,975 18,818,123 14,931,148 2018
(1,738,019) 4,672,883 6,410,902 13,125,774 6,714,872 2019
(471,283) 5,019,184 5,490,467 7,513,745 2,023,278 2020
(3,702,650) 27,298,774 31,001,425 222,231,248 191,229,823 ezl

2021 ple 3 cuils i i 0500191,229 il (2020) didead! ldlasll O Bilud! Jgasdl @l o iy
OWladl Gl @3y cdpiz Ogako 31 faay pladl I v I dudadll sl Uy cdir Ogale 222 faa
0 g% cpladl M cdus () Addad)l Gldlasl e daB grall Ollasdl 7y diey et Ogale 27 faow dadgrall
A Ogale 3 ey Ol dad (§ jxe Gigu> i

(Bootstrap Mack) z3geid (2l Hlasdl Gkl .3.1.2.2

(Bootstrap Mack) z3geJ 2020 pla) da3 gie)l ddaiinall Olegduall b gn .15 Jgda

L
9 8 7 6 5 4 3 2 1 0 lad]
21,741 21,731 20,337 19,432 18,541 15,738 12,784 9,759, 6,149, 2,036, 5011
,210 ,232 ,234 ,192 ,991 ,234 ,844 457 853 069
30,279 30,105 27,769 26,427 23,324 21,439 19,154 12,336 6,728, 2,075, 5012
,529 ,021 ,251 ,897 ,492 ,929 ,912 ,061 252 287
29,327 29,158 27,655 26,192 23,075 22,263 18,564 12,088 7,685, 1,489, 5013

477 ,456 ,466 ,769 ,759 ,620 ,129 ,614 691 034
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28,969 28,802 27,317 25,688 24,553 22,659 21,133 13,558 9,092, 1,829, 5014
,347 ,390 ,754 ,926 ,398 ,902 ,542 ,526 370 023
26,108 25,958 24,620 23,152 21,674 18,712 16,071 11,368 6,617, 2,830, 5015
,786 ,315 ,279 ,289 ,565 ,282 ,554 ,590 128 848
30,044 29,871 28,331 26,642 24,941 21,243 17,328 13,352 8,242, 2,344, 5016
,302 ,150 ,424 ,156 ,687 ,560 ,884 ,164 232 330
31,549 31,367 29,751 27,977 26,191 22,308 19,451 13,241 7,171, 2,750, 5017
,763 ,935 ,056 ,142 ,466 ,033 ,778 ,924 449 042
42,309 42,065 39,897 37,518 35,123 29,915 26,085 14,931 7,421, 2,297, 2018
,421 ,582 ,287 ,402 ,742 ,912 ,566 ,148 045 921
34,570 34,371 32,599 30,655 28,699 24,443 21,314 12,199 6,714, 1,784, 5019
,301 ,064 ,387 ,641 ,006 , 778 ,068 ,984 872 552
32,579 32,391 30,721 28,889 27,045 23,035 20,086 11,497 6,328, 2,023, 5020
,010 ,250 ,624 ,840 ,909 ,787 ,352 ,251 087 278
1 1.00579 1.05434 1.06340 1.06817 1.17408 1.14683 1.74705 1.816 3.127 D
6638 6939 5821 7789 2283 7745 7032 8604 6406 F
(Bootstrap Mack) z39eJ 2020 plaJ IBNR 8)diall ©ldlanll jasases Sz pil mo g .16 J9d=
IBNR Ultimate claims Incurred Claims bl
- 21,741,210 21,741,210 2011
174,508 30,279,529 30,105,021 2012
1,672,011 29,327,477 27,655,466 2013
3,280,421 28,969,347 25,688,926 2014
4,434,222 26,108,786 21,674,565 2015
8,800,743 30,044,302 21,243,560 2016
12,097,986 31,549,763 19,451,778 2017
27,378,273 42,309,421 14,931,148 2018
27,855,429 34,570,301 6,714,872 2019
30,555,732 32,579,010 2,023,278 2020
116,249,324 307,479,147 191,229,823 J\A>3"

(Bootstrap Mack) z3seid 2021 pla) dxd giall didaall oldlaall (3xe) of (236 b0 .17 Jgdr

Surplus(Deficit) Estimated Paid  Paid during 2021 Incurred @2021 Incurred @2020 <oldl di

- - - 21,741,210 21,741,210 2011
(962,706) 174,508 1,137,214 31,242,235 30,105,021 2012
(1,337,604) 1,502,990 2,840,594 30,496,061 27,655,466 2013
(703,925) 1,628,827 2,332,752 28,021,679 25,688,926 2014
(3,137,816) 1,477,724 4,615,540 26,290,105 21,674,565 2015
1,439,394 3,698,127 2,258,734 23,502,293 21,243,560 2016
828,009 2,856,255 2,028,246 21,480,023 19,451,778 2017
7,267,444 11,154,419 3,886,975 18,818,123 14,931,148 2018
(925,790) 5,485,112 6,410,902 13,125,774 6,714,872 2019
(1,185,658) 4,304,809 5,490,467 7,513,745 2,023,278 2020
1,281,347 32,282,772 31,001,425 222,231,248 191,229,823  JL=)I

e 2021 ple (3 s Loy cagizr Ggale 191 iy (2020) dakeall Sldlanll O Golud! Joazd) S (o iy
Slasll Glus @3y sz Ogabo 31 fheay plall IS5 s> (31 ddad)) Ollaall a3 i 0o 222



SJYR 2022, 3, (4) 12 of 14

M e g pladl I cdus ) ddadl) Oldlaall (e da3giedl ldlasdl zyb s g duia Ogabe 32 fens da3 il
iz Ogeka 1 ooy SWlaoll Aol (§ (25 Egu
Ctm.«)’l 4

Cliude ziged of JI ddlsduall Z3ledly dadan)) 3yl Back Testing (sl slasdl gudas mwils cliogs
A el Axdgially ddadll @)l o Uas J8T Jassg ¢ i Juadl 3asy sl z3seidl 9 Bootstrap Mack e
L;S" J9udadl NS (pe pasde Mg

Tosal (52) 238 (5e) L2 (5me) L6 Gre) 2o
Bootstrap Mack ODP zdges BF d,b CL 44y,

- - - - 2011
(962,706) (1,126,310) (884,244) (1123392) 2012
(1,337,604) (697,920) (731,537) (696425) 2013
(703,925) (1,031,686) (984,195) (1010353 2014
(3,137,816) (2,618,031) (2,754,414) (2618442) 2015
1,439,394 (33,075) (67,450) (76462) 2016
828,009 1,133,789 1,144,741 1123595 2017
7,267,444 2,879,886 2,767,233 2869830 2018
(925,790) (1,738,019) (1,662,547) (1693128) 2019
(1,185,658) (471,283) (652,654) (662003) 2020
1,281,347 (3,702,650) (3,825,066) (3886781) Jlezl

de 55 @ lasYl Sl Ledlall e puds Juadl Olusd d1gaull malaidly Ladid! Codludl Hlus) dota
Buuz Bygua nalid] Bolely el ol Ao g duwsludl &zl lad sl

0 @) Olpaadl S Ege Hlusl pasmse) dalize lad dslghall Ziladly daisall Ludadl @ylall Gudas ,940
el IBNR /8)lusdl Glhaass Jlazy duidl 48 d> | dline dadas)l z3ladlly @ylall I o0 Lgple Jguax]
-39 Joddl IMS 0 2020

Bootstrap Mack ODP Bootstrap BF CL Model
116,249,324 94,588,927 94,813,843 93,879,413 IBNR
Oluogs .5

RYLYE Sl ‘va.N L} Jayi Je Bu>lg Bye duygs diolase ;b:>l; pods QL Q;wﬁ)\ Oy f\\j\]\ 8y9 pe Wl &P
8:1aSy dowo So LY Al diw o0 AST e Bl (1S9 Lgadig S 40 3 Hlwsdl pasasca) dadasll daylall
.Back Testing plasuiwl &S ad) 73 gl s

&=yl PN
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English abstract

Article
Evaluate Loss Reserve using Back Testing
Aya Hanafy*, Rafat Ibrahim, Yomna Abd El Aziz
Department of Insurance and Actuarial Sciences, Faculty of Commerce, Cairo University, Giza,

12613, Egypt
*Correspondence author: aya.said@foc.cu.edu.eg
Abstract

This research aims to evaluate the best estimate of the loss reserve through the use of
Back Testing (BT), and this test was relied upon to verify the validity and reliability of the mod-
els and methods applied in insurance companies by comparing some traditional methods and
Stochastic models such as the chain ladder method (CL), Bornhuetter-Ferguson (BF), Bootstrap
Mack, and the Over Dispersed Poisson (ODP) model, comparing the actual and expected values
of the models and choosing the model that achieves the best estimate of the loss reserve and
the least error between the actual and expected values, and the results concluded that the
Bootstrap Mack model It is the model that achieves the best estimate and the least error of the
loss reserve by achieving a surplus of one million pounds.
Keywords: loss reserve, Back testing, traditional actuarial methods, stochastic models.
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