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The Impact of Artificial Intelligence on Data-Driven Insurance
Systems: An Applied Study using Machine Learning Models

Omar Mahjoub Mohammed Al-Hussain
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omarmahjoub@gmail.com

Abstract

This study investigates the impact of artificial intelligence (Al) applications in the
insurance sector, focusing on measuring risk prediction accuracy, Identifying the
factors affecting installment pricing, and reducing bias in underwriting decisions, as
well as evaluating Al’s effectiveness in mitigating insurance fraud. A quantitative
methodology was employed, including linear regression models, analysis of variance
(ANOVA), and t-tests, based on a dataset comprising insurance customers and
incorporating both traditional and Al-driven variables.

The findings indicate a statistically significant effect of Al-based models on
improving claim prediction accuracy and achieving fairer premium pricing. Al-
related variables enhanced the explanatory power of the models and reduced reliance
on traditional variables prone to bias. However, the results did not provide conclusive
evidence of Al’s impact on reducing insurance fraud, likely due to data limitations
and the characteristics of the fraud variable.

The study concludes that transitioning toward data-driven insurance is a promising
approach, provided that governance and regulatory frameworks are implemented to
ensure transparency and fairness in algorithmic decision-making.

Keywords: Artificial Intelligence, Data-Driven Insurance, Pricing Fairness,
Algorithmic Bias, Insurance Fraud.
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Sl 73 903 plaseinl @3 «tlld aioils dpudidl Cludl &)lie Hboliall ghaisie Sleal) dlae

Oinsie Expected Claimsy VehicleRisky AgeRisk :lasial! Opiel G ddaiall ‘:,la;';!\

LW il Al Premium_formula (stlawl B Jaud el losw cdlaiuw

¢(R? = 0.994) il Jolao &y 3] iz Adle & pand 8oty aiady el OF Hldosdl gl cyglsl

28 Dgumall LLEY § a0l oo (%99.4) 950 il ddtwall Wlpsiadl oF J) pdw b 929

F = 925.527, p <) &8basYl z3gedl digine o (ANOVA) bl Juloes oS LS . &)yl 95!

Aagd &5las] Ay ety S8 zdgeidl OF e Job Les £(0.001

529 €(0.001) po JBT AV (Ggiuams dis Liginn B il piiall grazed HlaseiYl Mol sl lIAS

& dadgiall Olllaally (dSall Hlolie Sgiumeg ¢ pondl Jbole Gotus (1o SN oo HiT 3929 ol Lo

e awgio yiz § S (olasdl el LS £l sE1U1 3503 oo gl polid] Jaud dyus

el 485 (M) oriueall 3901 (§ 11.397 ) (Mo) Gl z3gaidl (§ 138.173 (o (RMSE) Uad!

Aeddia)l L) plasvil die il (3 S0

DLl J) ($352 Lbas] Y3 (63 3T gy o o) iyl Juding eyl oyl a0 I

(Sig) AV dadg slumsYl Mlolas Bsdy pgede lag ¢ bliall (sadsin Hlasl) dlus FST

1AL dap )l Hlisl 3.7.4

el ans v JWL 5155 J) 35 (Lyes dSelun) puiall (§ Ay by slazel :HO2

Jolao dad OF sz DI LY Jolas o I &l oaled] St (ol (7) 0y Jondl 3

Jolas L ¢(1.000) &b (R Square) Judsei)l Joles o ¢(1.000) ceids 43 (R) darudl L)Yl

dppeniat)] Adtual) Olpiiedl 0L sa e (1.000) &b (Adjusted R Square) Jiasell dpasll

Olaadl (e (0.0) @8 (Claims, AgeRisk, VehicleRisk, Expected claims, RiskScore, Age)
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SWlasl sae § Aol
DL Jalas ) ol Juloxs 1(7) )y Jgad

Model R R Square | Adjusted R Square | Std. Error of the Estimate
Mo 0.000 0.000 0.000 138.173
M 1.000 1.000 1.000 0.002

a. Predictors: (Constant), includes Claims, AgeRisk, VehicleRisk, Expected claims, RiskScore, Age

Z3gaill & yeuiil] 89l ddyan AN (yo Sy S1g ¢ bl ko 08 (yasad S (8) 03y S9! Lol

Cy (0.05) (o il diginall dod O bl Jalos Jgdr oo LM ¢(F) dba] gl e JSS

AblasYl & Ul e sdasiall asddl Hlusudl 73 gasd dopund 893 3929 2S5 e §(P < 0.002) ey
(ANOVA) (bl Juls £(8) 8y Jgoinll

Model |Sum of Squares| df | Mean Square F Sig.
Regression 362741.481 6 60456.914 1.570x10+10 | <.001
Residual 5.006x10-5 13 3.851x10-6
Total 362741.481 19

Note. M, includes Claims, AgeRisk, VehicleRisk, Expected claims, RiskScore, Age
Note. The intercept model is omitted, as no meaningful information can be shown

Jaall iiall d8basYl gy lussdl SMlelasg il dagd 4d gl U1 (9) p3) Joind! &
S g (ddlasYl dll (e Dgine O Al Olpiiall O giiiudg caalidl picell e
oo ol (29 (0.001) Dgine Sgiensy ((P20.001) dgins Sgiume Lie (oldll bludl 38 (t)
A6 013 Alaia) Olgiiall C38 Eus dlax] JIs z3ged! OF J] s bas (0.05) Dgins Sgins
(1) Ll s ddaiall Hlusedl 73905 (3 (Sgira

Ml SMalas 1(9) o8 Jgaonl

Model Unstandardized Coefficients | Standardized Coefficients t sig.
B Std. Error Beta
1 (Intercept) 466.535 30.896 15.100 <.001
2 (Intercept) 300.020 0.023 131044.348 | < .001
3 Claims -0.006 0.012 -0.491 0.500
4 AgeRisk -0.009 0.015 -2.329x10-5 -0.587 0.567
5 VehicleRisk -0.002 0.007 -2.564x10-5 -0.321 0.753
6 |Expected claims 0.004 0.002 -6.221x10-6 2.449 0.029
7 RiskScore 500.010 0.027 1.000 18660.511 |<.001
8 Age -1.673x10-4 | 7.746x10-5 -1.536x10-5 -2.160 0.050

Note. Missing coefficients are undefined because of singularities. Check the data for anything out of order!
2 Standardized coefficients can only be computed for continuous predictors.
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Expected <VehicleRisk <AgeRisk «Claims :lpsiell Jods sdzio Jas- jlusil zdgad pldsuiwl
Al (sl 831 laud Sel p> Q9 s Wlniie lgasogs Age cRiskScore «Claims
Wl _piiedl Premium_formula

¢ R?=1.00043455 Jolaog <R = 1.000 byl Jolao dagd (M) ¢riumall yldmsd z3ges i e ygbl
(RMSE) Uasdl o y0 Jawgio ydar (5lasl (S LS. bludYI (§ oalald Jo dds pands J) b las

5l 3 zdsell LU Adle 885 oytmall Z3sadl (§ 0.002 J) i) zdsaidl (§ 138.173 oo
A GBIl placal die Jawdll

lpiiad OF s las ¢(p < 0.001) ¢ F = 1.57x10™0z3 goild 353 Y5 (ANOVA) cnladl Juloxs ygls
Z3las] UY5 I3 Aoy Jawdll § s pedS § plud Zdgad) (§ A1)

RiskScore (p :die wipsiell jand ddbas] A¥s 83 86 2929 (48 ool Olalae Julos s
o on> § Yl dgdall a9a=l (Je Age (p = .050) <Expected Claims (p = .029) «< .001)
slese! O 4] séw oo <VehicleRisk) «Claims <AgeRisk Jie (Sgiae w6 I3 5,331 @il pasiadl oSG
555 O 3 g9 asdl] 3905 § AS 105 51_tleo 8 U] 839,50l (6082 Y Al bl pam
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AT Y] cdply ddlas] WY 13 Z3gaidl ) Jod)l 5Sas ¢(p < 0.001) 481 Al @udll e 20y
02 pde A | galdsuiwl e Blas>| cuds pod 0le (] adn dbhudl Olpaiall elases Y5 sue
«VehicleRisk «<AgeRisk) dbadl ULl oY ¢lldg (Hy Aol dus,all (ad)g cHo Lyasall dus,all
Ly 920l il piiiall sl esMasl e ) 4o 9l a3 ) S350 Adlax] AV 13 1580 ,glas o) (Claims
o) s ] BLeYL (Expected Claims) «(RiskScore) (sl slasdl Glad dlad,all
Abadl bl slasel (e 786 s S99 ) b G99 s ST eodldill

el dubydll iz 4.7.4

(ol Jas @Y oo Jiy (£UdasoY! 811 plasuinl 1HO;

Jolas dagd Oz (AN LY Jolaw @b J1 &l bl Judoxity (o1 (10) 03y Jgud! (3
Jolao L ((0.155) &b (R Square) bdsdl Jolas L ¢(0.394) cuily 48 (R) Jorudl bL3YI
)] Udtnell Olpatall 0L sas e £(-0.070) &b (Adjusted R Square) Juaell dpasl
Olasdl e (0.16) leid o d (RiskScore, VehicleRisk, AgeRisk, Al_Usage Score e)

.(FraudCases) Ji>Yl oY= sae (§ dboll

LY Jolae @t cpldl Jud= :(10) 03) Jgazel
Model R R Square | Adjusted R Square | Std. Error of the Estimate
Mo 0.000 | 0.000 0.000 1.432
M, 0.394 | 0.155 -0.070 1.481
Note. M, includes RiskScore, VehicleRisk, AgeRisk, Al_Usage_Scor

To9ul) & pnl] 89| dymo Ay S Sy (bl Sl 0 (yanial (ST (11) 3 gl Lol
cails (@19 (0.05) (o AST Dgraall dad caladdl Jados Jgur o0 125D ¢(F) Adbax] gyl e S
598 3929 poe A5 Les (S8 las] JIo at zseidl 08 JWL (0.611) (P) desdy «(P > 0.688)
ASbas Yl LWl e sl (Jasdl el 75 gasd dypenis

(ANOVA) cpbll Jubons :(11) p3) S

Model Sum of Squares | df | Mean Square F Sig.
M; | Regression 6.038 4 1.510 0.688 | 0.611
Residual 32.912 15 2.194
Total 38.950 19

Note. M includes RiskScore, VehicleRisk, AgeRisk, Al_Usage Score
Note. The intercept model is omitted, as no meaningful information can be shown.
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Olpasiel) AsbaxYl lgddag Hluosdl Cdlelaey il dadd dd yglas U1 (12) 03y Jed=ll (3
AsbasYl LWl (o Dgime pe o8 Adiuuall Wlyiall of giikudy (bl il de Jaiual!
ol dl e les ¢p = 0.900 ¢t = -0.1283 B = -0.139 (Al_Usage_Score) Jolas il Cug
Sdatall 5l 3 gad 3 Soine B WIS pE Adtuwall Ol giiall I8 dilas] JIs s 73 gaill

(t) L) e
Dl CMlelan 1(12) @3y Jguxd!
Unstandardized Coefficients | Standardized Coefficients .
Model t Sig.
B Std. Error Beta
1 (Intercept) 2.050 0.320 6.41 |<.001
2 (Intercept) 1.816 2.799 0.649 | 0.526
3 RiskScore -0.018 0.016 -0.268 -1.099 | 0.289
4 VehicleRisk 1.108 0.984 0.270 1.126 | 0.278
5 AgeRisk -0.277 1.829 -0.037 -0.152 | 0.882
6 | Al_Usage_Score | -0.139 1.084 -0.032 -0.128 | 0.900

: 39 dbudly Null Hypothesis &ya4all dauall (§ (2,4 dslue Sy

WYl o Jiy (sldaodl s8I plasil OF Je dsbas] DYs 53 51 dagr Y tdoydall dupyall

s @Y o i (slidasod) s8I plasuind O Je dsbas] DYs 93 i dr gy :Abad! duoyall

Wiﬂ\

p = F = (0.688) Ugino JIs e 3Lasyl zdgaidl Of suaiall Jasdl jlasadl Jakos gl wygbsl

JwisYl OVl sae e &sbas] AYs 13 155 Flidasol BUI pluseinl piie pehad o WS ¢(0.611)

plaswd JiT 3929 pedd 488 dlbax] Aol 13145 Y cade 2lug p = (0.900) « B = (-0.139) el

L yauall dusydll Jod ddey bl dge aud (apelid] JLasd eV Jlis (3 (sllasedl <811
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