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Abstract

Introduction: Inadequate risk assessment of policyholders is a significant challenge in the health insurance industry. This
research proposes a customer validation model for health insurance plans, focusing specifically on employees of the East Iran Oil
Company.

Method: In this study, a Multi-Layer Perceptron (MLP) neural network with six steps is employed for customer validation. Weight
training, a crucial step in neural network implementation, determines the influence of explanatory variables on the model's output.
The trained model is then used for validation.

Results: Validation results indicate that health insurance claim variables and specific disease variables have the highest impact
on unhealthy customer classification. Notably, the validation process identified approximately ),A% of the population as
"unhealthy.” This seemingly small group accounts for a disproportionately high YV,£Y% of the company's total health insurance
claims, despite currently being classified and charged premiums as healthy individuals.

Discussion: The proposed validation model offers a practical approach for insurance companies to assess customer risk profiles
and tailor premiums accordingly. This approach promotes a more equitable and sustainable insurance system.

JEL classification: C52, 113, C45
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X = data [['gender’,’age’, specific diseases’,
'visits’,‘cost']] # Features (15)

y = data['result’] # Target variable  (16)
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y_pred = mlp.predict(X_test_normalized) (22)
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new_data = pd.DataFrame([[1,39 , 0, 8, 20000000]],
columns=['sex’, ‘age’," specific diseases ', 'visits','cost'])
new_data_normalized = scaler.transform(new_data)

predictions = mlp.predict(new_data_normalized)

print(predictions)

Dg 50yt s ['salem'] Joe 4l (Joaw gl b
9 o ol3 samadlo 5 (550 o e sl oo ol 5l Ol 95T
YAVAY slass syaz sboosls .o Soolaiwl ayaz Comex 2 sl WLl
Solel axsl> les o181 51 solass g aga o131 51 solows  Jeine Hi
ol 35 e e 3y el 5 i (sly VY o sl Wl LS
Sy90 M Comex 5l ao ;0 VA sgas oS col () by oo Lael
VA &S ol ol [SIB asel im0 hoSis WLl ol |, axdlas
Sldlae JS 5o ,e VWEY Lo Canax JS 50 Wlul Cumez ao o
a o plaiBl 895 4 1) dey &S50 hawgy sadcslo y loyo daw
Oleye slaiie sl ) oYL Jlos doy 8,5 a5 Coadly (I b oS
S bcdlhe (S gecls Wb ol 3
i 2By o tege cobgel aial 5l G idee (b )l (Y alo e
48 gazm? € goipdi b i) 0 0 ib oo (bigel Jao b ;)
5 (SMdiw O 4 Sas Cove g B SYL 4 ol o gl «laosls
w‘ )‘ uoL’> U"% &SJ 4 Joyj.o 6[.&:4.’5.04 oo k.SJLM’L"w anLm..A

(gl 5 oriwlicl a4y by o Jlae sly ol jlo 95 50 (g s

VEOY il 1 0o rly 6093 & slond oty Jloo—icnaiph (gl i (BT 1 g (53132 (SLoilobo dablund

18

09,5 35 4 wools (Gatmunds 5l L Bo3IS (g3lwJloy (Y al> wo
shlo osls aS il 4y ax g5 b .ouiS sos 5l Jlo i |y Wosls ¥ al> 1o jo
oobiia b cp o) g 0 olidia b i Vo) dien  Jgliie (slo ulibio
(oo S§ O jgods dxzl e laws g Jby 4 de cSbop (JLo VY B
3leepl gl ansl wlbide SO jo Wb b psie den ol anglie gl y
9 u’.w)}o—‘ slrosls dACgoma g Ls)‘L.u.))l.\Jtl.w‘ 6‘)‘.’ 6)’L»JLo}$ @U

09 goooliil 15 25 & 503

scaler = StandardScaler() 17)

X_train_normalized

= scaler.fit_transform(X_train) (18)

= scaler.transform(Xees;)  (19)

Xtes tnormalized
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mlp = MLPClassifier(hidden_layer_sizes

= (1,1), max_iter = 300, random_state
=42) (20)

(v))

mlp- fit (Xtrainnormalizedr Ytrain)
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precision+recall
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