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Life insurance has a very low adoption rate in Iran, mainly
due to policy surrender. This research aims to analyze the individual characteristics and
insurance contract features that influence the surrendering of term life insurance policies.

The study utilizes a pilot database of 35,171 policy-holders and pensioners
registered by an Iranian insurance company in 2021. Data mining, deep learning, and neural
network algorithms are used for analysis due to their high accuracy in prediction:

The model demonstrates desirable performance based on evaluation metrics
with a 74 percent accuracy in predicting both types of surrendered and non-surrendered
insurance policies. The model performs better in predicting non-surrendered insurance
policies more attention is given to interpreting those results. Despite imbalanced data, the
model still performs well. In the dataset, surrendered policies make up only 3 percent of
the total, leading to bias towards predicting the majority class. Nonetheless, the model
accurately predicts and categorizes most surrendered policies, covering 59 percent of the
total 244 cases.

SION:Theresults indicate that certain demographic characteristics, such as age, female
gender, health surcharge, and accident risk rate, as well as specific contract characteristics,
including policy term, time since start date, longer premium payment methods, higher annual
increase in capital and premium, fewer covered risks, and lower benefits, are negatively
correlated with policy surrender. Furthermore, the results suggest that if the insured person is
the policy surrender themselves, the probability of surrender is minimized. On the other hand,
if the insured person is someone else, especially distant relatives, the probability of surrender
increases.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/). @ ®
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Table 1: The statistical ferequency of open and closed policies in 2021

2,550 Al a

S5k pos
Non-Surrendered

dobdey glsl

Surrendered - o
oy pas fl o a KVORGROWINN] Lo igd S50 dts 5k Policies
Unpaid Premium Lapsed Death Open
Slaws
839 2626 7 15 33782
Number
M)A
2.25 7.05 0.02 0.04 90.6
Percentage

Col plodsliday Smin 5 meos Jlosas Giogh pl diws
Sledbol Y Jguz el oads 0y 2 3L b fd JlaTaen B b 5l aS
aS Oygo pl Ay odd (yyal 09990 Baw psie Glagh ol o
Slasline ple) a,m50 pas 9V Jlade g, 50 sbbasliaay
(2o pae 10 iy g Sy o b g8 3150 astey L 51 el
NS o0 9> 4 ¢ lade

ot 9 Ty slp ) it Dbl e i
Sledol aiws g0 j0 lei e 0l 0 485 )5 a4 Bun s
ol wledbl b g Badaey sl 5 colicoaes
OB abden gloosls dcgeme jo 0,5 (gondal  daclidey
S99 (o golaidl cluzl 5 SHlicises Oledb)
Hlailo,le aS a5 ls

oddouw yw @

5 ) ke o, gl a5 29990 e todiden Comi> @
DS en e 5 sl

B o lgi e 1) dastin (pl IS dan b ondidey Cos @
0992 OLeS? UL (29950 puitie S St S (g e 93
)‘dfd.o.u QLer AW PINIPLY Lsa)‘}c o Py «)dew.:.; 9 odldan
o )wa L: g.)sl.ib..a OMW as 60)l9.c 29 \ )‘M.c S
S dan b oadidn dlayl) Soojdspgo > 005 o0 Jlake
i 5 T dey b S oL L (o5 5 pite o g 00l az gl 5
odddom ) jlade wil a8 den 095 cdddan By aS WD dalgs>
532 odbden ¥ ke (W53 L juen) Al a8 day oolgils 55>
309V ke (jolgs g 4lo b cpalls) ail a8 aeny o solgil>
25 o0 09 ok ob 590 (Guiglin g S (LA )90

O dddan 5l cadcud drd oledbl : Lk s ddl e
(o925l o s solitul ol 5 Lateie sauaib aliwbie
S dalby lae cov fline )l ganail SO den oS4
Sl =0 U jlas (5 =V) atis 0 )0 e ol aaS e Cud € ad
A5 e g |y iz Jelin Ol bl 5 Sy (Gl

Sl U‘JL"‘" ) oddos ol Curog &:S"JJ" C)) aslsle
Dogody g ool 2l S8, eSSl a1 2l e

YV

sd‘l\)ojm | s RM 6LOL‘b » ‘5‘1-\40 g 4>gf JJLS f‘ 6‘)‘“5
ok Aoy Lol ez Sisly Cond saie B3I S5l b
Al gl g il b psie plo oyl culS>
O gowail LSSl Balaji and Serivatsa (2012)
Ol (GALATwS § i jelaieas (NaTVe Bayesian) ool
Sledbl 51 s jekaie cpl (glp S oo colaiul Saiy leden
Sl 8,55 sl (IRDA) s F5) doy &8 15 (5 oo 130 Vo
) G‘f Jlie LJ"‘ Ll 0l oolazwl YoV ).».al.w») G 445.v|)
cin b oy @ pltie CilagSs g Lis p Ji5e Jelge
Gl Jgame g9 o) ,8 olass (Job iz (o dle e
g 1651l ) das 24k £53 (Lol b o2 ,8) Slons Ly yo
3 S sssliassay guls axBls 5 (5,8 Kwis sl [ S

3y 29 a |y ganadd ColilB ool (i by, A5 0y
°)|°6“'4°35""‘"51“"‘°"43

SOl Jols aalllae cpl 5 hmel oyse (ko] Anal>
09ES Ao GBS 1D Sl (S (et g o delide TYYFR
VY0 53,8 5 45w Sl 33l el VE- o Jlos (ol
debidos (pl it lizmea VF e o JLo B g0y 5 1) dslidens 0
Jsay bl male ol Sioobeay wlewils Bl =S ,5
Iy dobdaws (ol VW0 51 L8 aS (gol,8 SleMbl wools codgamae
a5 5,5 so o 1y (gol Bl Lagd pimman g o 0 Wles,S (gl >
adlacsls Jld g sbols 13V Fe e Jls o
5 Dbl day S50 (S0 sladen 8o 5l ledlbl
ol,8l gladasin 3l salide Cledlsl 28l jo slaosls .ol ol
&b (8Ly0 Sledbl I (S 08 se e |y ol olsyl 8 g6
4Bl 042 g asliaay san pga> 10 a5 Cul gladll g4 g
Ailoads Frud Faom B,k 51 (V) L Jlal e sloasliany ol
30 asbden (V) b woogr dos 3> Cloyy pas JI g0 Gotae 45
Qs ypo 150 dslidas (V) b o ainy Lol buiideny g8 il
O 4 a5 ool fuwd IS aen Bk 5l dsbidens (F) b oo ats
s 5999) b debideny (0) b Coled 50 5 g ge aiiS w55
ERES WBNs py bemi o i slo palil o s A3 L L



Slade dnlogy ) lade dilale o0 oo xS cSls py g Sl
0,8 o O Jlade AVl 5 ¥ Jladke dnle il ¥ lade anleasws (Y
LLAEI sl bles 0,8 a5 ol cpl bamoylis e opl cud 3
il e Sleyaly sl y

Sl wlg oo ol a3 5 Ao AVl ol8l iy po @
B8 5 5 L Sl 3 A3 Sl 5 8 ol
Cola ] 28 o g el g5 Basmslis 4

oolainl Jatuw i Gyloieds dap 3o as 5l g ol 5o
Sy Bands cdslidan Doe dgloyuw (i glsil sle s
P elye g it ks dib Wl g Sy sbag s
B9 dlss e o den 3 Glime b K0 ead o)l Juwe
3ol mU demse (prwolaidl PMlasl o 5 Koo Loy
Jio o yuvio bl ,LS 50 Jowe j0 o] el g canle psiie ol
3,90 sloosls 5l glesse Gle)L{l Y Jooz a8 oo obml o
A3 oo yisled 1) oolatul

(Egta0 (omae A0 gjluesly 5 (Speo

Ao o dw Jolds Laools (g5lwoslal (g5lSosls jo cunss o8
Silooslidend 5 o Sy (55 DLl daosls (55105 iy
sleools JyuuS oladl s Juld og>  lopn sl
5 9 Dy glrosls S waigS sboesls J S weadgundal
I3 Cand o Szl agbie ), slaosls S8 3]
Wwgm) (G338 Djg0d dod (ow)p S50 (SB ale WD ASS
Slayiie (Fp popas ;0 Wload iy (55 b (29990
S slp g Slagly gy 5l s e Gl e (AS
Al oolaiwl oS 5 g,y 5l Sy Bads 5 JlAAen b cddaen
29990y Sy bl ja sl Jle jsbay Slagly by, o
4 bape 59990 S pitin don Colys )0 5 0nd asle 4STas
Sgbien Joo o)ly (agliie by Glyiea) (s oLl 2 dag i
ool rlin il o 5 286 &S aS gl e (gl gy ol
e )l 7y et i gl o oS A aleiie sy
Sledbl 51 wilgn Jow B ol oolaiwl iy 6,l0808 5 el
5 aledbl cpl a5 5y S solainl St Glp byl oes s
oyl lsion dnnam coloyy 550 50 Jlie jsboas .09, g0 Cewsd
015 s )3T dor S it ;0 1 05 e bl slasi o
B 5,5 e 590 9 Jsl Az y0 80l5ils B0 8 055 i i ) L]
S oolawl Sledbl ol 51 Jowe

ol o yuie Gl b 55 oS polie jledcaaXil olaas
a5 ol aslil (6,1,55 9,50 VO Slaws Slaalice v, b aias
opdleay . Skeo 830 3l 55 Dy polae Glulil (gly a5 i
byl Bi> b colys j0 a5 ob eolatwl e Gl >l O (sloio 4
00 5kl Calgd 4 55 o yeiie Ao aile 3L oomlis YOIV

vy

D5 oo Jlosl dan 3 dowle j0 g ool (S F5 a8lal
Omed do &8 20 GLulid)IS s Sol> St £ ggexe @
@l aol> g58y Sl 75 S Sl I 28l Sledbl bl

.X...S‘so JLQ.C‘ Ao.uy 9 ‘_,’Jl.)))‘ OJ.MJAM
sslazul JJb 9 0TS Sl )ia.) )| w55....4 J}m uLo.‘.AJ‘ °
iia G bl o gl ol o8l CisSi e bl (Jow o
O 53 odbdons 38 CigSiw & yg0 10 45 A dalgd aisle 9090

058 o055 4 v lade Sjse ol 05 ) lade Ll
ol Jad ol aelys 0,90 0 (6 ydus Sledlbl Glawle
5 3, 09>y debden y0 . g J.:al; Wz olgils glacl
gy Llasgazme (nl b gl cnl sladeos ool Gl
Lg‘Mle.M 9 olo)l)é SR codLndzas 6[.&!)4.\47:.“40 ).gos)LC ]
gl oo ool (gl 5 e ol Bl ags a5 ol ladasise
bl oo lis aSllyl sols 13 Gledbl g ladasin oy
0,556 b debaes slolss o gl )Ld, b wilgs so caiiwn ol 3l

e oy 5 St Slp oshie (nl 4y il byl o)
Sl le by e ol o snles solaiwl Gos

Gy a0l a5 glasbaey o debdey s @
wlidon w5 3l o] sl Siby wlgie S o Sl
wSb Jb syl b

Fool o LS iaeliday £4,0 5 0ddg e lojoe @
Cowl doliday 5l ool (g o e bado ) LiS ¢9 0 oyl g 0y >3k
593k sloebians 5 el Ly 0y 53 Jleiol b biagsls oS
Sl oy 0y50 alaiie a5 Ve e aianl (UL LB odd (6w oo
A wles bl

ailes o 0y, ley o o8l iasbaeny iibe ojlge slasy @
ozl gadlal lapdg (olite (gd S by pogdle
b (SOBLIGIL gae pali Gide sl 5l (AL g Aty
Pl Gidg g ol 5l (U (Sajy slaan i il ol |
aslidan don 92) )0 ) Jlade J8los o cpl il 50 ol
el O ply 5STas g (as o gy 1) e ya b Sogh Sns

odisoolo yiudgs 8 )lae 31 SG 2 101 e8 Loy g dloyus S @
589 Dygo ) 45 oal (aeie oy lgiedy (il casliaen 5o
Stk ggazme wedoe Sy @iisd 4 I ol o0 b
2 abopw JS e Glyie Cou it gl gy slp oS
g (bl oGl s 4 e lsgargly o aalss osliiul (o i
30 Az O)g0ds 5 delidens g8 &lo pw pas dobdoy jo igd
4 00D BB O jgody e 59 0 b Wl olatul Jow sel
YL JS e ls 5l jebaie opl (6l g ol ;0 VYO Jlo slaceasd
el o ool ! el 55 10 80T e o

wabodls g Slee wlel p rdenEe CSlo, beul @
g aol> slag,i g dsbdey Sow (ibe 9500 2 0 aleye
o3> 900 et Sl sl Ao Gliee S g (SO
Sygo 40 piie (pl g 06h oy alise LLudl slows ;o wilgi o



S95 (SL“)M slaools Ty )Ld'l Y Jﬁ“)*?
Table 2: Descriptive statistics of data and research variables
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Table 3: Confusion Matrix
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Table 4: Hyper-parameters of the final neural network model
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Table 5: Cross validation criteria of the final model
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Table 6: Cross validation criteria of the logestic regression
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Fig. 5: ROC curve and AUC of the final model classification
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Table 7: The influencing weights of research variables on the prediction of policy-holders surrender
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Fig. 6: The influencing weights of residence province on the policy-holders surrender in comparison with Tehran
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