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One of the strategies to increase the penetration rate in the
country’s insurance industry is to create diversity in life insurance products. In this context,
one of the expanding life insurance products is joint life insurance, which can cover two
individuals under a single policy in two scenarios: upon the first death and upon the second
death or the last survivor. Joint life insurance policies are designed to cover the risk of death
for couples or business partners in the event of one spouse’s death. In fact, these types of
life insurance policies cover two lives, but the premium collected from the policyholder is
approximately equivalent to the premium of a single life insurance policy. Based on the lower
premium of joint life insurance compared to two individual life insurance policies, this policy
will be economically beneficial for young couples. To purchase joint life insurance policies or
two individual life insurance policies, many factors should be considered, including the family
budget, the expected coverage amount, and the future of the spouse or children. Although
two individual life insurance policies offer more coverage, paying two premiums in a family
requires a high income. Therefore, for couples who do not have an ideal economic situation,
it is recommended to use joint life insurance policies. This paper aims to introduce joint life
insurance as a product that has growth potential in the life insurance industry in Iran, focusing
on the design of new products and calculating premiums and joint death probabilities based on
the technical foundations of Regulation 107 of the Supreme Insurance Council.

In this study, actuarial calculations and net premium rates for four classic types
of joint life insurance have been examined. Based on this analysis, joint death probabilities
have been extracted using the TD88-90 table and the national life table of Iran (ILT1400) and
compared accordingly. Also, the impact of life table on the revenue and profit of insurance
company has been investigated.

The joint death probabilities using the national life table of Iran are significantly lower.
Additionally, among the four classic types of joint life insurance, term joint life insurance has the
lowest premium rates. In joint life insurance policies, such as whole life and joint endowment
insurance, premiums increase with age due to the rising probability of death. However, in joint
pure endowment life insurance policies, premiums decrease with age because, as individuals
grow older, their probability of death increases while their probability of survival decreases.
Therefore, lower premiums should be charged for these age groups in pure endowment life
insurance policies. Next, we examined the impact of premium reduction on the revenue of an
insurance company. For this purpose, an analytical model was used, which includes simulating
various premium scenarios and calculating their associated financial results. First, it is assumed
that there is a five-year joint term life insurance policy with annual premium payments, and
1000 customers have purchased this policy. To identify the impact of premium reduction, two
different premium rates were considered: the rate derived from the local life table and the rate
derived from the life table of France. Additionally, to calculate revenue and profit, we used
stepped technical interest rates in accordance with Regulation 107 of the Supreme Insurance
Council throughout the policy term, which are determined separately for each year. These
rates are as follows: 16% for the first two years, 13% for the next two years, and 10% for the
final year in the 5-year policy. To calculate revenue, we first converted all received premium
funds to present value, considering the relevant interest rates. This helps us understand how
received premiums are affected by different interest rates and what their impact on the
company’s final revenue will be. Then, using established formulas, the company’s revenue and
profit were calculated. In these calculations, the loss ratio (approximately 49% based on the
statistical yearbook of the insurance industry) and operational costs (20%) were also taken into
account to observe more accurate results.

Joint life insurance leads to a reduction in premium amounts, making it more
economical compared to purchasing two separate individual life insurance policies for individuals.
In the context of developing this product, the following recommendations may be implemented
by the insurance industry: offering non-savings joint life insurance policies to diversify life
insurance products, approving the general conditions for non-savings joint life insurance policies,
and applying discounts to encourage more individuals to purchase joint life insurance.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. First-to-Die Life Insurance
2. Second-to-Die Life Insurance
3. Last Survivor or Survivorship
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Table 1. Types of Joint Life Insurance in the Theoretical Literature

Jyame iy o3 > &
taalidony ol (palie 5 g8 ulgl £585 L Digd Aale s Sl s0g05me Loy 5 Sy )0 98 90 Digd Sy Dy D8 (gl byb Sl S
Sy po oy 3 5 93 35 0855 D90 5S dslidey (D oAk 'S i
plosl 5 odldon 9,3 90 Dgd 5l day g &y don dilojr S lo 3500 (Gloj 831 S0 53 38 50 Bgd S, By mesd bpb
Sy Ol )3 B 99 (39 0y Djg0 50 dsliden (AL (oakie taeliden g
delidony (0l (alte 5 58 53 5 (o D58 b D98 Al p N3 treallplile D pg0a H5 50 Dgd Sy sy Dgd olgl byt 4 Swijeled
Slyg & 55 93 D98 jlam Bgb Alopu CS by esllalile gy S5 93 D98 Sy Abg Omegs byb 4 JESEE
g
Ok 3 S8 95y ke 00y Al 50 el Sl Bylo o ESbs At Bide (sl 45 93 Dl Sy S plss ole byb 4
alsl 3 "J)J‘:"“
Jsb j0 0Ll 51 (S s D98 Dyge 40 Dl Loy Sl yy fattin Dde gl 8 90 Sl Sy b odilejbs o 5T
olo,18 Ll o 5 delidey
E89 b 058 dilojr Sl 3gamme (Sloj 83k Sy 40 55 90 ln Glajed poba Dl Sy 5 D9d Sy By D ol brb e lalike (Sw)
59, 93 ;0 a5 Jhe 0 Sl Lo colo y wlo)lB Ll o Dg8 Glejw c sy b debday plosl g gd gl VJM
ol eas; o8 bl
256 8 93 5 S g oy Dyge 50 Sl Bley Sy patie Do gl 585 90 Sl g Dg8 S Dy eegs by
elidony e Jobo 53 D98 (egs £589 (Ameds 13 D98 Aile s Zlo 5 01018 L g
Alo s 5 D98 dylo s o3 S OISl (Sl 4545 93 D58 Seay Al JUS 0 (6 S le s e52 (sl Ogb oelgl by aele (S
D58 elsl £585 g ) o Bilep ESN0  tasliaen Bae Jsb 0 (eSS (sla il S o
Qloyes 9 g Blo s cdana 3 5T Ol (Sl 185 99 Dogd Sy Giligy JLS ) 6,18 e 52 sl Omesd byb 4
D58 egd £ g0 St le s Sl talideny S Job 53 (oSS laidy g
EF Slss obalp) eite Db diloy S0y puite ()l AL 32 Ll 5 lojen A 93 D58 Sean) il D98 Csl b4 e (SWi)
b dsl 985 D90 40 (A93k TS i
EP et bl jitie 9 Blep SN0 aiie )1 ke s IS 5 Olesed S 90 D8 Sy GiBer e byd
D98 (pagd E99 D90 3 ((P3k g
@98 Clsl byl & S i ele (S5 5 S e piie (S5 Ao 93 Glejen sla S sl Oob gl by 4 ke (SuS)
D98 g Loy 4 S s galzr (Fj g S s il (S dory 90 (lajen sla STy sl e by e VS i pale
o

3 st b plas ol p algf B 50 8 il iy o8 IS o (9B il b 8 Bola e 5Ty
SISk s gl IS A0 bawg sl BB las dus g0l Bgois G 4y« 8l 0 lodan s>
S o by ples (olai] 658 (regd (3825 Djg0 0 Bl i oS S o (a8l Lg Bley 2l
6Tl s (sl i anny Lyt el Al L gul Ggaio o 4 e 28l 0 slodnn >
S8 Gelgl E589 U i 99 (S sk 10 dgey Dot syt ol 0 il Sy
(g (magd E989 Oloj B )5 93 (S Job 53 dgn Sjgot Lle Cls

258 oyl byt 4

Omegd bt 4
g
plss
osilajly ¢ 5]

S o S5y
aely @ aio
" olaS s Loy

SN (G yoianns
o5

i oo Al alflan 1) dslaay ;0 185 90 domg> § WS oS

C)" a8lsl S ygods pgd 5;&..';}4.4.:;.3 oﬁf‘so O yg0 ‘51.0‘ Sdes

! Joint Term Life Insurance

2 Joint Whole Life Insurance

3 Pure Endowment Joint Life Insurance

4 Endowment Joint Life Insurance

® Joint Universal Life Insurance

6 Joint Variable Life Insurance

7 Joint Variable Universal Life Insurance

8 Unit-Linked Contracts & Joint Equity-Linked Life Insurance

55

Sl 3l eiS 0 (Sai) dew g9 ol baadl | slacs Lo el
oolaw! Ao 3> Slalos o S i 6?.).3} dos S



Sl sl (L, 1999) I 1, ossS Jaie ol ¥ Laio ailss
sl 5T (sln b ) (5o lia T Juako 5 3,5 (yme o
@55 g g jsbay o] dly Jsle &5 ool ol L
Febly oL Jabe Sl Sy sdee oy t 8 pateni
Vsoro Sl faie ol L 5 (Frank, 1979) I3 dalllas ;o
oolitul oe Bl el )3 Sptie (S0 @ il sl
oS beeds g b g (Frees et al., 1996) |, Ken g 55,8 050 oo
9 Sl3 Jare mily 5l o iay (Youn & Shemyakin, 2001)
(ot S (oo 03l S it a9 S e (5l sl f0 5 90
2 ol b ol @op)ls s b daie 5| oamsy il Jaie
Sl opl Jate 8,505, Gliz Coje .2l (Nelsen, 2006) (ks
sHaz oaile BU yoe slo i  Kiwan JLisle w25 0 03l aS
Jaie 5l oslaiul )3 (nlogzsl 058 900 gl Glanil &je8
ol oley Job 5o (Siwsly LSl a5 050 o0 (28 (sed jsboas
Al Golo Suably o Sl (See SlseB s B (xSl
5 05l ooles el (Sae 55 cemlie hate Sy bl wogdlea;
WSBIS 60908 b (RS gl (ol 09,5 Su sl Olee @y
@ Sy il Joe gl &5 by, ) S (S

35 el GBS et 5 B ,Le sla e ) oolizial wgy e LS
Ol (S 8 Coxsg 4y haid il Gl (35 ) sl Jus
ol 5 (orb Comy 4y Ul S GBS ko (slaJon 5 s
St (b Cendg po ile loj) JUl G BT 51 enisis
wllaiz Joe 5l Ly ilolad [l G5 Lo glaJaw o)l
o) Condg jl ez 5l ilandy ydS AeSx &S prinse Todod
SIS a5l g S he p dagl Sl (Ko g8 4 s 00
s ,» (Waters, 1984) ;ly 4 (Sverdrup, 1965) o ls e
Gy o] Gl sl o ws S ki s 1) gle o
b yeogS o (g gl Lol co plad 1) glate el
Gl 00ls alil (Norberg, 1988) 5, 0 |, S jiie S
O S |y 5 )6 ,1S (Spreeuw & Wang, 2008) ils g g
D98 e 5l pley CBISL g pe Gliee )3 s ISl g sl
(Dicksonetal., 2019) ;)|,Son 5 y5uuS50 .35 )5 o2l ,8 1) pans
Pl Coxdy el Gl e 455 oS Wols mesy

Su dex 5l wlar Gloass Gilodse sl "G L
Rl de g ol Sl Fpe ol slagilen oS e

90 dlwgas (WYAF) o0l) cpu g Sl 0,5 ooliul sl o
2ys 5 05 Klly ST pes Job 355 loda 5 Sl Jas
) Koly 95 4 Ol Gayb cnl 5 &S W08 oo |,
G35 8 b cou g sl (Soly 19,5 (5 Sojlul
3o DeolisS (sloyed ( SLSL wole> Jdsay ezg (S
M3 b s |y eaila Bl gg) Dabay o ez 5l (S Db

4. Copula

5. Hougaard Copula

03, o 43S 10 a5 (6 e 4 ] B0 T AT el (guil )8 «B5S Lo ail 3 5l jolare £
el aaly Jlo o 5o aiald Comdg e b asly )l (S

Y

S i (S0 Gladen £95 (Grizen S9b oo Jlosl dong> 4
B o 1) ol s day sl g sl Gl Sl Olpl 5o
ol SN s plea L) )8 alo w5 (Swj slodes
a4 Sz bles (586 ) cpll as co &l (o]l 5o cadasl )l
305 e 9 Sl glaen Y game Ay (pl drwg

)l Blai Jpazme (ol 4y S5 5h (S o DY gz god

S e (S5 slbden 6,l385F 5 alie Bus 4SSl @y az g5 b
)18 392y (Shly p29d 5 () e Jsb (w3 oe i 22
O &S ausS e JYauwl (Denuit et al., 2001) ), Ken ¢ Cudgio
S g o] 15 s polie Slhlas (5 xe 10 00l g
g 95419 (S s LD b sl (Sas 5 ils (S ie
as oo olas (Jagger & Sutton, 1991) gle 5 S
dboe GRIBl s So 5l g S e (oo Sl &S
Cely oS conl €S iin ol Il o ol il dalol e
Oeole Bolay aile S i sldol> jo 7o) S lojpe Dgd
osliiul (55 (S5 Sy D58 5l ey S8 VL 098 o o]
(sobed YIS & e (a9 D98l Se ST w09h o
5b a5 a5 )18 05T e Job (s5le e enlalllas
Sl anily S ie Su) basliaay Sy Cupde g g0t
£5 sw,» 4 (Henshaw et al, 2025) ,Ken 4 slicn
A a5 W5l0 5 0 S yiie (6 pedis (soasliday Sl (65,84, pasis
Oleiisd ln Cuje Sy g eailejl pas sl plete byyie sl
2 oadlhe ool dgdioe Jold gae 90 0 Dgd Sjge y0 gl
W 9,409, BT L o) 45 0iS s a5 lals glacsy,
ol il (s 5,050 1) ola i ¢ ataSs o8 o jai wiibe
&y AVl dap 3> ees p (Miasary, 2022) (s luls o0s oo
JAJEIUOTIE JUSIE RN O UM L JUCHIE SCRIE ACTS N
05 93 slayell 955l sl (55 050, ) aslllas cul o)l
o9 e Jooz ool wlalyy 35,0005 5 smalsed ey S 5
u;‘ .XSGA sslazul Ub) 9 u‘o).a 6‘1.: ARR R JL»J B 6)45;)4‘
oy AVl den 3o dewle gl aiepllys gui] 3 raghy
ool b 5550055 yeng S o 538 (sla el 05515 L 45 S o0
Gl yotune led 33l g8 (sblie Jab (55) (oS 5 (S5
S e (S0 Ao 5l AVl den 3o (olys )0 5 yetiwn S
el b jas Jsb o (i (5300 Ji oty 5| o



0955 oot yoe Js9z Slue 5 TD8B-90 oo Jouzr sl
s gl Lobuly mizmed Cesl oad dwglio 5 2l
Slodony S g5 )z ©lp A den@> Glog S wozse
b gl a5 a5
el 00 bl Matlab 4 R (glal531 5 51 ooliciul
90 Sy oS plie (S ldden j0 eSSl 4 4y b

QLL» W P Ajl)‘ JM e

Sl p oyl des g ol Py wad oo oole ibe lejee
Sl 2l Saan b osd avuloe 555 j5bay 5 (oiwpnr oo
Sl ar sl jo oyghate cpl 4 asl als 1) san] o Slagas
LthiMu’.alJ)Eﬁ}dgwd?hJoy)AuuLmd)bu}Lm
30 Judody a5 el 53 LLe gl e aBlyy S i SW
b yor Job (Kiwad 5 Jato milsi « 85 sloosls o9 wyiws
@ had dlie pl 0 jshale een 4285 a3 o lgr ed |
Do se ANy oD 93 jee Job Pl (2 6)135E 5
S pdo (S sloday ;0 gd 5 1 OYlai>/

Sley 1) 005 ow 9 90 Gw e SN Y s X S (B8
Sy lden jo s o lis Syiie (Su) A oy
roe Jsb s T dagy ol e b X 51 jae Jsbo (sl
Bl b odls gl T atwgy ol e b Y S
poe s b1y U Cndg 5 n i 59 5aila Bl sl pas Job
el o Capnog 90 slls U cdS o T(u) S

ow),ujo,mafwloyy@u)LMZXJ/ M@j b
T(xy)= min(];,Ty) O ygods Candg ol CanSd ol .axil
Ry Sgen b ole 5l 513 «XY D Cundy by Jlota g iy a5

Dy :P(T(xy)>t)
:P(mm Tr,Ty )

=P(T,>tnT, > 1)

bpgdngjwmégw&LJw}I‘w
Dgbige odls lis g, oles b Iy b angd (sl
99 5 (S2 Plao a5 Celdgzge (Sloy U U = XY Cung ®
S8 oAl ol 4o Cumdy fal S wg)cnlil il iy i
IR ERE T(5)=maX(Tx,T, S)gods 9 MO0 T)
dsle 5 Sygon T olej 5l 518 «XY D Condg gliy Loz

s

py=P(T()>1)
—P(max(Tr,T)) )
=P(TX >1UT, >t)
bﬁme‘;m)wM5;M&uJLwl‘¢m
Sgu g0 o3l L tq i b 1 yloy b egd oyl
.(Abonongo & Luguterah, 2016; Hurlimann, 2009)

A

S 6,108 ,56 lpee 5l o806 45 Sowails (sloyge tamd o
Sl QLS i (S5 Jsb 5o 6,500 2 ezes 3l S S
oolatwl by yuog S o Siunsly (o0 4 (ZhOu & i, 2021) > g 55
Ramadhan) ;|,Kea g lae, dsdlas ozl ply Juads
floe (ol S iiie sl Jow drwy Bas b (et al., 2025
Slr ewired)l Jaie pogine 5l osliinl b S i yos Ao
WJol il pldl 5 Jolpe plil b deg> (35 JBloo cass
osliinl b oz 6l yogS o lardl> Glagsy olulid
&b bl W sladas C3lo pg3 15590l e 95 50 Jgoz )
P 1903 oo Ol |) Lo pite (pl (Al o5 (qwved )| Jade
b Sy yoe Qo duwlre oo)lez (( Sinly o)l ool
gl o Glp owied )l Jate » G sl Joe l eolial
Bl 386 sln loarge plxl ooy 9 ((Sarer (Sl
) o> G8))

Slalllas 4 Ly yo Bias 00 sy 2 Yo 45 Consl 53 Lo
el g egynlyl iles ;SO sy 1) Gl slaosls a5 conl >l
S e yor Glrdar (IS e o (6,500 9,505, b i
ooy Slalllas 15 cxdly 5 ool 00l a2 sl ot Cxio o
o @5 oog ool (S saen n ol S e5 ol
5 Nt slaalisy 3 S e S sladan ) oual
layl5 5 a1 el 00y g giS Y geammo 5l s 0yl B
P S e (S8 laden olaill b )5 glaas w)n
S5 Jshaz A o)l a4 plejer Sages Ll wilasls ol
Gloasy iz glgl LB [0 dan@> &5 5 &S pb dalyo 5 s
5 Syt blide Syt Swiples (Sloy) Spie S
e JoloS oS 5 b e opl ailails 5 (ol bys
S Ghden SIS gl glp A denie by g
Pk eSS 9lS (oo (S5 Jglaz 5l ooliul L g S e
TD88- 4y i ILT1400 31 oslicsl o5 sws oo i Lo pelaws
DS 55l 59109 5 den@> 2 (5 ol jsbay Wlsi o0 90

&g 5l oslanul gl caslis (slaosly 355 o yiws jo Jdoay
Bedsed Al Lade mly Ol 4y alie oyl jo ¢ Jads
S5 slass Slasle jo slagg ) el (28,5 1 ;o ogdleas
o lan] dsle gy e Cppad ) ool pgusye S yidio
ao )b 5l WSie (S sleass gyl dengm 5 e S e
B9 o 00l o Jobo JOaul

Splde (Sij slodas xivpn 5 SRg5 s,
Sladon glgil 6L:4>‘ Oy lie (pl o gk b,
Sllllas s Boes (Y gams (pl (Hriwpm § S yideo S35
2y anlys bl olil g re 5l olitl b 4 el (glailiulis
Srdon (riwpm Sl jlallie (pl g,k Sl pgaz )0
S e s SVl o] Sline g oo solitul S i es



I 01 ..
o) 950 Hx+t:y+t A
o) () » 0330 ()

02 13
Uxttv+t Mt

A 4 23 Y
00 30 O g0 .uy+t 00 0 O g0
0N 0) 09 50 (35

S92 90 gy &y dly yragS o Dol sla el )l b (SKily o 0 S it (S laaes Joo ) S5
Fig. 1. Model of Joint Life Insurance under Dependence with Force of Mortality Parameters Dependent on the Existing State
(Dickson et al., 2019)
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Table 2. Probabilities Used in Joint Life Insurance (Dickson et al., 2019; Hirlimann, 2009)
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8. Common Shock Model
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Table 3. Expected Present Value of Future Benefits in Joint Life Insurance (Abonongo & Luguterah, 2016; Bilikova &
Luffrum, 2005; Dickson et al., 2019; Hirlimann, 2009; Chen, 2010)
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Table 4. Net Premiums for Various Types of Joint Life Insurance per Unit of Insured Capital (Abonongo & Luguterah, 2016;
Bilikova & Luffrum, 2005; Dickson et al., 2019; Hirlimann, 2009; Chen, 2010)
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