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Jingkai WANG and Shunsuke SHIRAISHI

Abstract: In this paper, we propose an approximate method for estimating the annuity
payment using simple interest, avoiding the need for compound interest calculations. When
comparing the proposed approximation method to conventional formulas that rely on
compound interest, some errors might occur in terms of theoretical accuracy. Particularly
when parameters (such as the number of years and interest rate) become large, the
approximation error can increase. However, if the parameters are not excessively large, this
method is practical and provides sufficient accuracy. Therefore, recognizing the presence of
approximation errors, the practical benefits of the proposed method outweigh their theoretical
drawbacks. With this approach, accurate annuity payment can be estimated while avoiding
compound interest calculations. This approach provides a significant practical advantage,
enabling the general public to estimate annuity payment easily without relying on pension

experts or tools such as EXCEL.
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1. ZIC®IC
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T & TH B AESTIBE N DS (Payment) IO \WT, Z D IEME 2SEME B T
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P ERU L5, FERADDBELNL b VOTHEHERE LN EDICOWTIE, Hd A
72BN FRCHISRWIR D, AR CIRESRERM D ERESR
f& b B AES R M (Annuity) & W) BEICHE—T 5.

AR, REOREZZEZLCw3ETH 2 LFERHC, Sttt oREICEm L TW» 5
FHTbd 5. FEHEEQR2)BAKL TS [HH14 EMGEMEROMN] T —&i1c X 3
L, HROBWOFHHEAMmIT 8L mETh b, XX 87 MTHh2. 1nid, HADEECH
HREOBYITH 225, [FRFIC, [ A4 100 FERHR] i<, ¥-aMEZ5 2L <
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LD —EOEEBKBLELE I NTWD, T, AT 47 TXFHEICKR % [Z1% 2000
FHEE] L LT TwS, LaLl, ZLDALICL>T, COREHEMRT L L1
RO Tidv, EEE, BHERD 2 AL Eottio 5 b#saE i ofE8us, I 1000 7
MUTTH B L0 WEMEDSD 21, o TExDEE TR, FRoEBRETRIALELL

AR Db 3 AES (Annuity) TH - T, 2AHFES (Pension) Tld a2 L ICHEE S Nz

W,

2RI R (Annuity) &1, FPEDQHAM, BEEHOILCHBITONLIEETH 5. EFIRGE

DEEw — VEEPEHIIRZZN L, RN FSMRERSOMITH 2. HATIIHRENESRRE L

TELHMLNTW3, ZDFtIHIZ R Brealey, S. Myers, and F. Allen (2006), Principles of Corporate

Finance, 5 3 BEHICEELMEBIEL 2D TH 5. XV EFLFHICOWTIE, D. Luenberger

(2014), Investment Science, % 3 T2 SR X N7\,
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228125, NER, BO2E XV REvurabLnwl, BOREL L) bE V2D
L7z, 720056 2% [ A4 100 FERR 1ITfi§ 2 2 720100, BEEEAHEARRR 5.
20w, BEA»OEGHREFEERD -0 D5k E LT, FEE&R5h~ OB RE D EH
INTW3,

RIC, B E T 2 ESTIELZEMT 2 2 L oBRICOWTHHAT 2. FEiE M~
DRI BEDEEEO ALK TH 2750, ZTORICEZDLINE I LIFHOBKTH 2.
RV E O O HRRG & 1, B2 ARE I X 2 @M O CEETER D T & 72356, % OEAH
RCTHLIHEEZMY T T L 24T, Fric, HBEz—fEcilgfidociikl, »23HHIic
Do TEAICEML 22O i3 & 2453, BHECOMBL Z#@ Y, FEER 5~
VB, FERMICH 2HIIc s W 0EAMSRECTH I EEFMY BT L ABEEI L
%79, FERADPHEFE ENL S VOFERHEDL D O 2 2 DI WT, FEDBHIY 724
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R IE i, B EHOERRS R IERE IS 2> T Th, FERERICFHE 27T T 5 4F
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£ 1 ELEEE (D/CO)—EXR

n %| 1 2 3 4 5 6 7 8 9 10
5 1.02 104 105 107 108 110 111 112 113 114
6 1.02 105 107 108 110 111 113 114 115 116
7 1.03 105 108 110 112 113 115 116 117 118
8 1.03 106 109 111 113 115 116 118 119 1.20
9 .04 107 110 112 115 116 118 119 121 122
10 1.04 108 111 114 116 118 119 121 122 123
11 .05  1.09 112 115 117 119 121 122 123 124
12 1.05  1.09 113 116 118 120 122 123 124 125
13 .05 110 114 117 119 121 123 124 125 1.26
14 1.06 111 115 118 120 122 124 125 126 1.26
15 1.06 111 115 119 121 123 124 126 126 127
16 1.07 112 116 119 122 124 125 1260 127 127
17 1.07 113 117 120 123 124 126 127 127 127
18 .07 113 118 121 123 125 126 127 127 1.28
19 1.08 114 118 122 124 126 127 127 128 1.28
20 .08 114 119 122 125 126 127 128 128 1.28
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fit 5%

F 2 EEEE (D/O)D ERE TR—EE (EBIZ LR, TEIZTR)

%)| 1 2 3 4 5 6 7 8 9 10
5 1.02 1.04 1.06 1.08 111 1.13 1.15 1.17 1.20 1.22
1.00 1.00 0.99 0.99 0.98 0.97 0.96 0.95 0.94 0.93
6 1.03 1.05 1.08 1.11 1.13 1.16 1.19 1.22 1.25 1.29
1.00 0.99 0.99 0.98 0.97 0.96 0.95 0.93 0.92 0.90
Z 1.03 1.06 1.09 1.13 1.16 1.20 1.24 1.27 131 1.36
1.00 0.99 0.98 0.97 0.96 0.94 0.93 0.91 0.89 0.87
1.04 1.07 1.11 1.15 1.19 1.24 1.28 1.33 1.38 1.43
8 1.00 0.99 0.98 0.96 0.95 0.93 0.91 0.89 0.86 0.84
1.04 1.08 1.13 1.18 1.23 1.28 1.33 1.39 1.45 151
? 1.00 0.99 0.97 0.96 0.93 0.91 0.89 0.86 0.83 0.81
10 1.05 1.09 1.15 1.20 1.26 1.32 1.38 1.45 1.52 1.59
1.00 0.98 0.97 0.95 0.92 0.89 0.86 0.83 0.80 0.77
11 1.05 1.11 1.16 1.23 1.29 1.36 1.43 1.51 1.60 1.68
0.99 0.98 0.96 0.94 0.91 0.87 0.84 0.81 0.77 0.74
1 1.06 1.12 1.18 1.25 1.33 1.41 1.49 1.58 1.68 1.78
0.99 0.98 0.95 0.92 0.89 0.85 0.82 0.78 0.74 0.70
13 1.06 1.13 1.20 1.28 1.36 1.45 1.55 1.65 1.77 1.89
0.99 0.97 0.95 0.91 0.88 0.83 0.79 0.75 0.71 0.67
14 1.07 1.14 1.22 131 1.40 1.50 1.61 1.73 1.86 2.00
0.99 0.97 0.94 0.90 0.86 0.81 0.77 0.72 0.68 0.63
15 1.07 1.15 1.24 1.33 1.44 1.55 1.68 1.81 1.96 2.12
0.99 0.97 0.93 0.89 0.84 0.79 0.74 0.69 0.65 0.60
16 1.08 1.16 1.26 1.36 1.48 1.60 1.74 1.90 2.06 2.25
0.99 0.96 0.92 0.88 0.82 0.77 0.72 0.67 0.61 0.57
17 1.08 1.18 1.28 1.39 1.52 1.66 1.81 1.99 2.17 2.38
0.99 0.96 0.91 0.86 0.81 0.75 0.69 0.64 0.58 0.53
18 1.09 1.19 1.30 1.42 1.56 1.72 1.89 2.08 2.29 2.53
0.99 0.95 0.90 0.85 0.79 0.73 0.67 0.61 0.56 0.50
19 1.10 1.20 1.32 1.46 1.61 1.78 1.97 2.18 242 2.69
0.99 0.95 0.90 0.84 0.77 0.71 0.64 0.58 0.53 0.47
20 1.10 1.21 1.34 1.49 1.65 1.84 2.05 2.29 2.56 2.86
0.98 0.94 0.89 0.82 0.75 0.69 0.62 0.56 0.50 0.45
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