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Abstract

Tontine has recently been considered as a financial instrument that alleviates the elderly’s
longevity risks. The study compares the characteristics of tontine with the available products such as
annuities and lottery linked savings accounts. Using the simulation of the hypothetical investment of
an elderly aged 60, it is found that the average present value of the payoff from tontine increases as
the number of investors in the investment pool increases; and levels off after the number of investors
reach 100 investors. The payoff is not normally distributed with high positive skewness and fat tail.
The natural tontine and annuity exhibit the same payoff characteristics as expected. The flat tontine,
however, yields lower average present value of the payoff but higher positive skewness. This characteristic
is suitable for the risk seeking investors. Further analysis shows that the flat tontine with the return
of 3% yields the same average present value of the payoff to the comparable Government Saving
Bank’s lottery linked savings. But the tontine payoff has greater volatility and right skewness. The lottery
linked savings is more appropriate for risk averse elderly who have a strong bequest motive. The lottery
linked savings also provides liquidity since the elderly can redeem the principal, while the tontine is
irrevocable. In conclusion, the tontine can serve as a savings instrument for those who prefer a high risk
alternative. The Thai government should encourage using various financial instruments to cope with
the aging society to lessen their future fiscal burden. Although this study is limited to the standard type
of tontine, it can be structured in the context of Thai elderly. This should be left for further study.
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5.(0)

(1
s (0(1+R) 1

d.(1)=

lagl d (1) = dnsinsdreraneuunuannesyudmviuandnidleny x Tl t vdswinilaamu s (O =
anuiasduilidedin (Survival Probability) Tulil t ndsanenefiiuamu (), R = snsaends, T = 918
Wnfigalunsedn (wosUszmalne = 100 V) auiuldidnnistienanauunannemu d () Ao anas

waanndildasmuluudy WewnanuuezduiilidetinevanadluFosy uazwiniu 0 lulgavineveansedn

Tontine ﬁquqxauﬁqm (Optimal)

Tontine fivsnzauiian fdnunzad1ofiyu Tontine WUUSIINYA ATSATINTINARBULNUTIANAS
ilevaweiuduauanBnianas lumangul sUuuy Tontine vsnzauiian anssavildanlandlunisiden
MsseraneULNLNsaTU Mhlriedegiuresessalstloviiimainaglssulusuinngsiian Milevsky and
Salisbury (2015) Ainw13Unuy Tontine Awanzan meldauyRgiuiausilivouanudss (Risk Aversion) uaz

dnsInenensd anaun1snase Uil

T )

E j e "u(c(t))dt =Ie_”t pu(c(t)dt 2)
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Tnefidesialitnisissnandusssy (Fair Pricing)’ #adl

o0

[ pautepdr =1

0

Tnedi r = Sasmenide, u() = Utility Function, c(t) = wamauLmuﬁlﬁ%’umﬂmsamu, P, = Survival
Probability

d1wsU Tontine MnauN159 (1) MuUAAIIWILALNTN = n UdagAuaml = 1 Um N = 91UaNTN

Udd

HeliFinog o 97 t way d(O) Dudaiinesyudiesie 1 v aunsil (2) anansodeulddsd
E{Ie (nd(l))dt} [e ,pr[u(”d(t)jw }
0 N(#) 0 N()
-1 ek [1d(0)
1— n—1-k me dt
‘[ tpx [ k ]tpx( tpx) u(k-l—lJ

TnedUaa1nAbuNISAISIAN

(3)

Te‘”d(t)dt =1

0

BN nAmualit Utility Function Wudnwale Constant Absolute Risk-Aversion (CARA) 8731
| Ao va ¢ * v X
nsdenaneuunuivliiinessausslevigen, d,  (p) asnsameilasil

=in—-1 n
d* :D 1 k 1_ n-l-k| " ’
v (P) n,y()p;( L jp A= =
Ing y o A1 Risk Aversion W1sniwasves Utility Function

o -1
WA D, ()= De”ﬂn,y(tpx)”ydt}
0
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3. N15IATITINANBUMNUYEY Tontine (Risk and Return of the Tontine)

3.1 NANBUUNUYAY Flat Tontine AudnuIUGAMU

a . I ° ¢ val & aa ! Yo v Ao ada '
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3
° v a

AatunanauwunlisuIrtusdiudwugeeidniuamu welidilanavesdiuiudamuienanauuny

Y

INFIBELNNTAMUVBIE1Y 60 T inAyey TRuamuiSuAuLAazAuTU 10,000 Um Mvualidns
nonlunsiiviniu 5% laenisnaassdy (Simulation) 911w 1,000 A3Y vuAuazlurensidinsenain
Joyaadiinsusazvauloseiudln dninvuanenssunismiuuazdaaiunisusenaugsiadseiude (aun.)

TeawtBeAvaiN1INAaedy (Simulation) uandliluniAnuan 1

M13197 1 HARBUUNUYDN Flat Tontine fUTWILLAIU

N=10 N=50 | N=100 | N=500 | N=1000 | N=2000
Aedeyaritag iy 7,220 8,642 8,721 8,710 8,506 8,368
Median 7,035 7,755 7,621 7,677 7,542 7,466
Andsauumsgy 3,727 5,411 6,613 6,423 6,303 6,258
AGER 17,210 | 23,319 | 38383 | 58,965 | 57,455 | 58512
e 476 196 186 185 182 481
ALY (Skewness) 0.60 1.17 2.46 3.06 3.25 3.51
Kurtosis 0.34 1.32 7.64 17.02 18.40 21.11
Sharpe Ratio 1.94 1.60 1.32 1.36 1.35 1.34

NANTNN 1 wanei I sinamuiiiadonanouunuilasy Avadeyadidagiui

[

GARE!
RURT)
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Ny Yy a & o ' . Y v 5y a
AstigdnTiuiy 100 au yenandudmuitnaneuunuves Tontine liladinsnszarediwuuund (Normal
Distribution) wafldnwauzidv108198mau Wag “v19eau” 91nA1 Kurtosis (NN 1 Usenau) dnuaizued
HamoukusanaTludnvasifreuaudesiom s adeiuNaneuLueIN1TReNTiNNiUT T8 (Prize-Linked

Savings) visensawmulunsansnianudedas Wy Cryptocurrency dalasuanuanulalugiannizdnsnanies
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A15197 2 NMSIUSEUBUNaRaULUYBY Flat Tontine, Natural Tontine W& Annuity

WARHARDULNUYDINARAususaz sTiandnsiasIAeegefasse 1938n1591aeEu (Simulation)

q

13 1,000 A3 Iagld Random Number 1ignfiuns 3 windua dmdu Tontine Myualisidiis Ay

100 AU BM51MBNLUY 5%

Flat Tontine Natural Tontine* Life Annuity

Aedeyartag iy 8,368.98 9,995.92 9,739.98
Median 7,366.43 10,683.33 10,596.60
Andeauunnsgiu 6,044.69 3,611.16 3,395.04
Angen 94,511.33 21,688.69 14,920.81
Adan 476.19 826.34 835.06
ALY (Skewness) 3.15 -0.74 -0.90
Kurtosis 18.74 0.07 0.21
SamdunanauLnuienIIde 1.38 2.77 2.87

* dwaan d (1) Tegldanuiiasdunissendinanansdn

91NM15799 2 9l Flat Tontine fAadeyardagiuremanauuuisainiy Life Annuity uaz
Natural Tontine ag1etniau n1sasulu Flat Tontine 31U3u 10,000 UMYUDE01818 818 60 U Aladeves
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Tuvasnggeengaglasumthgiuniovemanauuuiiiu 9,739.98 U wag 9,995.92 um mnawulu Natural
Tontine Wwag Annuity auaay wenatndudamuitAndeauunnnsgiuves Flat Tontine a9ndwandusiau
] % = a A ! | Aa ] . « v o . '
ARUT9N Wanstisnnudssiganwinanauwuniauu (Right Skewness) wag “v1edu” (Kurtosis) N
9819ALaY 193N Flat Tontine deaaninisuinfideudiegs luvaei Natural Tontine Ua Life Annuity
~ & v a o a . ] Py ¢ a a
finsuanuasilnalfesiun1swanuasuni (Approximately Normal) Tnenanandlngiiueiug nsiiansanaudes
lngAndesvuinsgiueaidednin Welinnsansnsdiunanauunusienudes Flat Tontine ag#l 1.4 i
Tuvauz? Annuity waz Natural Tontine HRTI@IUNARDULNIUADAMUALINTINAABIAUAD Usyunu 2.7 1
anwuznanauwnuiinarduluaunaiall (Milevsky and Salisbury 2015)
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3.3 MswW3suiigu Flat Tontine fun1sawuludainaaudu
Haenglnesnazdeumsoeniiulavasuluaainesudy’ fadumsseniliseiaiiensduaiumsoon
(Prize-Linked Incentives) flidnwaizadneiu Tontine witaunnssvasaainesndufio mnggeeigidedin aan
fitornnduusanfugnvaiu Jutsuiaiiouinfgeengarldsuiuamufumnidedin shligeengfnindu
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aaa i
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flndiAgsndnnnnin mswseuiiisulaglidodswestigiengme ey 60 U Insasuluaainesudusuou
200,000 U1 sz 1 T (felianmnsoldsunstatusanmaany) faeorgifuseiaildsuluuasd
wlfaglunsissdin uazthfudunduluasmusiolulvsivn® (Reinvest) aunsziiadeTin s1e¥avesaainuay
Tomafilssussiadulumusslaaaneeudufivivaa 1 U (nounsdoya a Juil 28 n.a. 2564 fauanslily
AeELIN 2) dm3U Flat Tontine Hnsasmuiusuiniufe 200,000 vw Avualiidwaudamuwiiu 100 au
lunsusvanamanauwnu 1438015919090 (Simulation) 91w3w 1,000 %1 1nel% Random Number 1fienfu
lumslasey é’mmaﬂLﬁﬂﬁﬁm;&amﬁﬁ]ﬁ;ﬂ’umﬁu 5% sl

Tum19il 3 nanBUUMUYBAANEBNAUWNAY 94,883.98 UM FsAnanRus1eTaildsunaonony way
Tesutusuau (Tunsan) Wuliidamudein luvaed Flat Tontine MIaMmUILANINKARBULNLIINATAMY
lssuluusar vty ivmdusiuiliaouly asiild Tontine fieshamanauwnu 4% sel asliyaruads
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¥i30 IRR) YosmanauLnLiiaaviawindu 0.40% uinsasuluaannesuduiimumns fuggeengilvinuddny
fumsliusanuigavatu (Bequest) uananntiu msasyuluaaneendudsiitorluuivesnisimuBavegumesu
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wansHaRaULNULUSEULTBU Flat Tontine fun1sawuluaaineeudu Flat Tontine dn1sAssiAagig

Ay 1938n159aesdu (Simulation) 91w3u 1,000 ASY Ingimiun Random Number Wgnfiuns 3 ndnsio

3
dwisu Tontine Amualiiifidimanu 100 au Shsnenidy 5%
dann Flat Flat Flat Flat Flat
2OUAY Tontine Tontine Tontine Tontine Tontine
(2.00%) (2.50%) (2.85%) (2.90%) (4.00%)
ga@i%aﬁaﬂﬂqﬁu 94,883.98 | 65,954.92 | 82,443.65 | 93,985.77 | 95,634.64 | 131,909.85
Median 88,855.99 56,721.25 70,901.57 80,827.79 82,245.82 | 113,442.51
?i’lLﬁENL‘LJummgm 34,095.55 46,983.31 58,729.13 66,951.21 68,125.79 93,966.61
ﬂ'ﬁqmﬂ 191,241.32 | 466,268.91 | 582,836.14 | 664,433.20 | 676,089.93 | 932,537.83
ﬂ"l(ﬁ;’]?jﬂ 42,194.54 3,809.52 4,761.90 5,428.57 5,523.81 7,619.05
ALY (Skewness) 0.86 2.73 2.73 2.73 2.73 2.73
Kurtosis 0.15 13.47 13.47 13.47 13.47 13.47
INTIAIUNARNBULNY 2.78 1.40 1.40 1.40 1.40 1.40
HBAIULEDS
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2 o01s ' :
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4. a;ﬂuaz%’maummz (Summary and Suggestion)

nsuszmAlneldidngdenuggeeny uazidsozingdsaugsengegrafiuil (Super-Aged Society) Tud
w.A. 2574 mstmadenvesnasmensiulunisesuiiiensmssdnndsiondon SaduBesiidiauasduiu
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Hagiuiifasongléisuann Flat Tontine afindulutasduidioduugimanusnniu warardunsiidedsiuu
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e eX2¢
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Tutis

orFouiiisussinam@ndg Flat Tontine ffndsyarmdagiuvemansuunuiisnnii Life Annuity
uay Natural Tontine n1sasyulu Flat Tontine Alndsvamansuunuiazliiuaunsyyiadedinluusaz dandu
Filaqtufisnaneniis 5% awwinfu 8,368.98 Um Tuvaififfgeengfananezlisumiegiiuadevomansuuny

WAY 9,739.98 U way 9,995.92 U mﬂammﬂfu Natural Tontine wag Life Annuity Auaeu Flat Tontine
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fausin Tontine p1afiwuAnedeity “mevniia” ffTeanniutsdgunaldfudufousduiude
inSuneny dedoiidumssendmiuiveudedun us “metunia” andumseiuigualumsdethumiai
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