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Abstract This paper deals with financing an early retirement scheme problem(FERSP) with minimum
initial cash and filling up maximum financial interest. For this problem, Guéret et al. programming the
Mosel, and Edvall merely realize the CPLEX Branch-and-Cut MIP Solver program to get the optimal
solution. But there is no clear rule to finding the solution. This paper suggests calculation formula of
bond number decision-making that the reverse from long arrival due date to short. Then we optimize
and confirm the bonds number in accordance with continuative effect of the arrival due date. The
shortage prepare with the principal and interest of one year deposit(saving) reversely calculation

formula.
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Table 1. Amounts required every year

Year X+1 X+2 | X43 | X+4 | X+5 X+6 X+7
Early
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Amount | 1:000,000{600,000]640,000| 480,000 760,000 1,020,000 {950,000
©. f
Total 5,450,000.0000 o
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Table 2. Information about Bonds t=7" i:§:ﬁlel(1+ 1()(J)—i_(1—~_T)U)56 fq
Bond |Value of bonds(€) Interest D&r:;:)n subject to C=0, V14 =0, V,r,EZ
SNCF 1,000 7.00% noy o
Fujitsu 800 7.00% 4 714 Z%% oo = A FAel i d solgelH
Treasury 500 6.50% 6
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Income/Expenditure
T
X+1 X+2 X+3 X+4 X+5 X+6 X+7
" ® T ri ri ) ri
Fujitsu 1 o) s o @t /r00) | %00 V00 iy | v 1pg)
@ I" 7', 7" I" I"
Income Bond | SNCF La, | =B, /o, (147,/100) Y00 Y00 Y00 V%700 b,x,(1+m)
Treasury _ @ v T v .IL v T v T v .IL v, (1 +L)
La; | =|B;|/v;(1+r,/100) 7100 71100 1100 77100 100 [ 100
Saving - (1+0.032)s,_,{(1+0.032)s,_,|(1+0.032)s,_,[(14+0.032)s,_,| (14+0.032)s,_, | (140.032)s,_,
®
Saving(s;) |B <E\D/l 032 |B \./1 032 | |5, <?/1 32| |B C6|D/1032 |5, C?/1032 |B <‘|D/1 032 .
Expenditure tH1l/ 1]/ i1/ 1]/ 1 1] /1 1|/ 1
ft 1,000,000.00 600,000.00| 640,000.00| 480,000.00| 760,000.00| 1,020,000.00| 950,000.00
Balance (Bt) 0.0000 -600,000.00 | -640,000.00 | -480,000.00 | ~760,000.00 | -1,020,000.00 | -950,000.00

T3 1. Excel2 FERSP aiE H5t= WY
Fig. 1. Excel solver for FERSP
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Income/Expenditure
T
X+1 X+2 X+3 X+4 X+5 X+6 X+7
Fujitsu 746 41,776.00 | 41,776.00 | 41,776.00 | 638,576.00
Bond SNCF 899 62,930.00 62,930.00 62,930.00 62,930.00 961,930.00
Income
Treasury 1784 57,980.00 | 57,980.00 | 57,980.00 | 57,980.00 57,980.00 949,980.00
Saving(s, _ 1) - 0.00 0.00 0.00 0.00 0.00 0.00
Saving(s,) 0.00 0.00 0.00 0.00 0.00 0.00 -
Expenditure
ft 1,000,000.00 | 600,000.00 | 640,000.00 | 480,000.00 | 760,000.00 | 1,020,000.00 | 950,000.00
Balance(5,) 0.0000 -437314.00 | -477314.00 | -317314.00 | -514.00 -90.00 -20.00

O3 2. Excel2 FERSPO| #HH =7| SHE Foh= WH
Fig. 2. Excel solver of initial Bonds solution for FERSP
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. Income/Expenditure
X+1 X+2 X+3 X+4 X+5 X+6 X+7
Fujitsu 747 41,832.00 | 41,832.00 | 41,832.00 | 639,432.00
Bond SNCF 899 62,930.00 | 62,930.00 | 62,930.00 | 62,930.00 | 961,930.00
Income Treasury 1784 57,980.00 | 57,980.00 | 57,980.00 | 57.980.00 | 57.980.00 | 949,980.00
Saving(s, 1) - 0.00 0.00 0.00 0.00 0.00 0.00
Saving(s,) 0.00 0.00 0.00 0.00 0.00 0.00 -
Expenditure
fi 1,000,000.00 | 600,000.00 | 640,000.00 | 480,000.00 | 760,000.00 | 1,020,000.00 | 950,000.00
Balance(B,) 0.0000 -43725800 | -477258.00 | -317258.00 |  342.00 -90.00 -20.00
Number of Bonds Balance
gl I e B B S (O IR B
899 746 1784 -514 -90 -20 -619.988 (27] ) By—|s5]<0
899 747 1784 342 -90 -20 236.0118
900 747 1782 347 915 -1085 214.8715
901 747 1780 352 1920 -2150 193.7313
902 747 1778 357 2925 -3215 172.591
903 747 1776 362 3930 -4280 151.4508
904 747 1774 367 4935 -5345 130.3105 B lsd>0
905 747 1772 372 5940 -6410 109.1702 Co
906 747 1770 377 6945 -7475 88.02999
907 747 1768 382 7950 -8540 66.88973
908 747 1766 387 8955 -9605 45.74947
909 747 1764 392 9960 -10670 24.60922
910 747 1762 397 10965 -11735 3.468962
911 747 1760 402 11970 -12800 -17.6713 (34 ) Bim [55]<0
912 747 1758 407 12975 -13865 -38.8115
O3 3. ZHo MH 2R =
Fig. 3. Optimal candidate number of Bonds
. Income/Expenditure
X+1 X+2 X+3 X+4 X+5 X+6 X+7
Fujitsu 746 41,776.00 | 41,776.00 | 41,776.00 | 638,576.00
Bond SNCF 899 62,930.00 | 62,930.00 | 62.930.00 | 62.930.00 | 961.930.00
Income Treasury 1784 57,980.00 | 57,980.00 | 57,980.00 | 57,980.00 | 57,980.00 | 949,980.00
Saving(s, _ ;) 0 1,198,332.3544(785,370.9417|317,914.7638|  619.9882 109.3798 20.0000
Saving(s,) 1,161,174.7620| 761,018.3544 |308,056.9417| 600.7638 | 105.9882 19.3798 0.00
Expenditure
fi 1,000,000.00 | 600,000.00 | 640,000.00 | 480,000.00 | 760,000.00 | 1,020,000.00 | 950,000.00
c* 4,548,974.7620
Balance(B,) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

(a) {899.746.1784}
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Income/Expenditure
TE
X+1 X+2 X+3 X+4 X+5 X+6 X+7
Fujitsu 747 41,832.00 41,832.00 41,832.00 | 639,432.00
Bond SNCF 911 63,770.00 | 63,770.00 | 63,770.00 | 63,770.00 | 974,770.00
I
rieome Treasury 1760 57.200.00 | 57.200.00 | 57.200.00 | 57.200.00 | 57.200.00 | 937.200.00
Sa\’ing(é}fl) 0 1,197,447.0266 784,576.9955|317,215.1234|  17.6713 433.1008 12,800.0000
Saving(s;) 1,160,316.8862]760,249.0266 [307,378.9955|  17.1234 419.6713 12,403.1008 0.00
Expenditure
1y 1,000,000.00 | 600,000.00 | 640,000.00 | 480,000.00 | 760,000.00 | 1,020,000.00 | 950,000.00
c* 4,548,916.8862
Balance(B,) 0.00 0.00 ‘ 0.00 ‘ 0.00 ‘ 0.00 ‘ 0.00 ‘ 0.00
(b) {911,747, 1760}
Income/Expenditure
T
X+1 X+2 X+3 X+4 X+5 X+6 X+7
Fujitsu 747 41,832.00 | 41,832.00 | 41,832.00 | 639,432.00
Bond SNCF 912 63,840.00 63,840.00 63,840.00 63,840.00 975,840.00
I
neome Treasury 1758 57.135.00 | 57.135.00 | 57.135.00 | 57.135.00 | 57.135.00 | 936,135.00
Saving(s; ) 0 1,197,451.7209(784,587.0000|317,230.6080| 38.8115 460.0775 13,865.0000
Saving(s;) 1,160,321.4350] 760,258.7209 [307,394.0000] 37.6080 445.8115 13,435.0775 0.00
Expenditure
ff 1,000,000.00 | 600,000.00 | 640,000.00 | 480,000.00 | 760,000.00 | 1,020,000.00 | 950,000.00
c* 4,548,921.4350)
Balance(B,) 0.00 0.00 ‘ 0.00 ‘ 0.00 ‘ 0.00 ‘ 0.00 ‘ 0.00 ‘
(c) {912,747,1758}
a3 4. A 0| ME
Fia. 4. C¢* in accordance with the number of bonds
H 3. 48 Zot 2%
Table 3. Summary of experimental result
AE =2 g B4 s,
C*
T pujitsu| LSNCF | L Treasury 1 2 3 4 5 6
746 | 899 | 1786 | 11611747620 | 7610183544 | 308.056.9417 | 600.7638 | 105.9882 | 193798 | 35541020
747 | om1 1760 | 1,160,316.8900 | 760,249.0266 | 307,378.9955 | 17.1234 | 419.6713 |12,403.1008 4%%;166‘”8)862
747 912 1758 | 1,160,321.4350 | 760,258.7209 | 307,394.0000 | 37.6080 | 445.8115 |12,435.0775| 4,548,921.4350
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