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ABSTRACT
This research aims to develop mathematical models for annuity due and annuity immediate
covering cases where the number of compounding periods per year, present value, and interest rate may
be either constant or time-varying. A total of eight mathematical models are constructed, each consisting
of present value, annual interest rate, number of years, and compounding frequency. The results show that
four models for annuity due and four models for annuity immediate are obtained, which can be classified

based on parameter characteristics as follows: (1) a time-varying compounding frequency with both present
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value and interest rate constant, (2) a time-varying compounding frequency with a constant present value
and a nonconstant interest rate, (3) a time-varying compounding frequency with a nonconstant present
value and a constant interest rate, and (4) a time-varying compounding frequency with both the present
value and the interest rate varying over time. The proposed models can be regarded as generalizations of
classical compound interest formulas and geometric series to the case of non-constant parameters, and
their correctness is verified using mathematical induction. In addition, the models are further validated

through numerical examples and applications under varying conditions.
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Avarnvans lududaluazinauensuszgndldiunuudnaniiuiiegiandsiiay nMsnsIaaeuaugnis
wagmaTeiludaing q iebudunadmauiuasuansinanimvasiauuulunmsldauaie
2. 29819896 1au (Numerical Examples)

ileuaninsuszgndlimauiun §ideldinauensdfnviioiduiiedsnissiassanunmsaiidsioey
Tngodevquiund 1 wae 3 lunsdiiyarduilagsuusssnmnenidedetidudad vietl tieliunindaiauly
nswieuiisugan1duluswiandudauuuannggiu liin n1500uwuudAEeIn (annuity due) AULUIAAUES
Issaranusorn (2015, 2016) 5au89n1590UKUUUA189IR (annuity immediate) AMULWIAAYDY Issaranusorn (2015,
2016) Wisuitsuiuiuuuadnmansigideiaunty Taefisuimualiyarfulagiududadiieliiede
nsvharadila wagimuaswuedmesnismuiuduwuulingd dssandeasieluil

nsdiAnedl 1 Ainnsanniseeuiuuiuna laseounaaznisadaduszerina 15T smusliyaciiiu
ﬁaa;ﬁ’umﬁﬂaz 100,000 U sasnendetesas 2 sl uasisunuadmwesnsnududas 2 ads vmsssudiou

s al

yaAduawAnfilaanduuuinsgIuiudkuuadiamansNg3Teimudy nnsiiAmEmesnfmun
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Prenuluunuasluaun1sNia@esialuy Nan1sA1IMLEndlun1s19 3 19l ASATRUATIUILATIVOINITNUAURDT

wuuldman lawanasieazdenlilumisied 2

A15799 2 uIuATIVBINISNUAUlULAaLT

Ui PUIUNUAY Ui PUIUNUAY Ui PUIUNUAY
1 2 6 2 11 q
2 3 7 3 12 3
3 4 8 3 13 3
4 3 9 2 14 2
5 2 10 2 15 q
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a

M1597 3 YaAluewIAnleATUAUTN 3 6 9 12 uay 15 3INN1TOBUUUUAUNIA

yariuouAniionsUALYT ALUULATEIU AD® (n) HaR9UBInaNilY
3 312,222.42 312,244.80 22.39
6 643,652.80 643,691.00 38.19
9 995,472.84 995,568.86 96.02
12 1,368,936.89 1,369,146.68 209.79
15 1,765,376.51 1,765,738.03 361.52

INENTNN 3 WU YARIRUBUIARYBINIABIFIRUULANATY Wiiasimundnsnenileuasseaziia
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ASAUANEIN 2 WANTUINTDBNLUUYUAE9IN Iﬁ]ﬁl@@llﬁ?@agﬂl«NﬂiﬂLﬂuﬁgﬂgma'] 151 ﬂ’]ﬂuﬂiﬁyjaﬂ’]lﬂu
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A15197 4 INUIUASIVBINTNUSULULFaLT

Uil WIUNUFU Ui WIUNUAU Ui WIUNUAU
1 2 6 2 11 4
2 3 7 3 12 2
3 4 8 3 13 4
4 2 9 3 14 4
5 2 10 2 15 1

M1599 5 YarRuwAnilonsUAUTN 3 6 9 12 uay 15 1INNTBRNLUUUAIENIN

yardueuAniensuAuli ALUULIATTIU Al (n) HaR9YBInaNilY
3 306,070.40 306,084.03 13.63
6 630,970.30 630,984.77 14.47
9 975,858.09 975,949.92 91.83
12 1,341,963.43 1,342,117.35 153.92
15 1,730,591.62 1,730,741.35 149.73
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