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Abstract 
In what appears to be a pioneering contribution of De-Losso et al., the multiple 
contracts scheme has been implemented in several amortization methods, such 
as constant installments, constant amortization and American. This paper will 
address the multiple contracts schema to the German amortization method, in 
compound capitalization. Since this method has the payments of interest at the 
beginning of each period, some adaptations were required in the De-Losso 
proposition. Additionally, a comparison with the French system is also pre-
sented. 
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1. Introduction 

In what appears to be a pioneering contribution De-Losso et al. (2013), it is shown 
that if a single contract written in terms of the classical system of amortization 
with constant payments is substituted by multiple contracts, one for each payment 
of the single contract, the financial institution providing the loan may experience 
substantial gains in terms of the present value of tax deductions. With the amount 
of tax gains depending on the financial institution cost of capital. 

Similarly, addressing the case of the system of periodic payments of interest 
only, de Faro (2021), the case of the system of constant amortization, de Faro 
(2022), and the case of two alternative versions of the SACRE, de Faro & Lachter-
macher (2023a) and de Faro & Lachtermacher (2023b), the same results were 
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observed when the original contracts were substituted by the corresponding mul-
tiple contracts. 

With all the above-mentioned analysis addressing the more usual case, all the 
financing contracts have been written considering compound interest. 

However, as compound interest implies the occurrence of anatocism, which 
means payment of interest upon interest, a more comprehensive analysis should 
also consider the possibility of the use of simple interest. As considered, for in-
stance, in Lachtermacher & de Faro (2024), the case of SACRE-F. Since, by defi-
nition, simple interest does not imply in the occurrence of anatocism. 

Focusing attention in the case of what has been called in Brazil as the German 
system of amortization, see Moraes (1967), Juer (2003) and de Faro & Lachterma-
cher (2012), a version of it being named in Italy as the “Tedesco” amortization 
system, see Palestini (2017), both of which are characterized by the payment of 
interest in advance, it will be shown that the financial institution granting the loan 
will also be better off if a single contract is substituted by multiple contracts. 

Before proceeding it is appropriate to point out that the occurrence of anato-
cism when making use of compound interest, is a topic still not settled in Brazil. 
For instance, we have the recent opposing views of Pucinni (2023) and of De-
Losso & Santos (2023). An issue that also not pacified on the Italian Judicial Sys-
tem; cf. Annibali et al. (2016). 

2. The Case of a Single Contract—German Method  

We will focus attention on the case where a loan in the amount of F units of capital 
must be repaid at the periodic rate i of compound interest, with the loan having 
to be repaid with a term of n periods, according to the German system of amorti-
zation. 

The German amortization system is characterized by payments of interest in 
advance. That is, at the beginning, instead of at the end of each period, which is 
the usual procedure. With the first payment, at the beginning of the first period, 
being denoted as P0, and equal to i × F. 

Therefore, as the n remaining periodic payments, Pk, for 1,2, ,k n=  , are sup-
posed to be constant and equal to P, we can imagine as if a loan in the amount 

( )1F i× − , must be repaid at the periodic rate of compound interest i∗ , accord-
ing to the more usual constant payments system also called French system. 

It follows then that, considering the corresponding classical expression, see de 
Faro & Lachtermacher (2012): 

( )
( )
1

1 1
n

F i i
P

i

∗

−∗

× − ×
=

− +
                        (1) 

An expression that is satisfied if: 

( )1i i i∗ = −                           (2) 

Noting that, by adding 1 to each side of equation (2), we have 
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( ) ( )

( ) ( )

11 1
1 1

1 1
n n

ii
i i

i i

∗

−∗

+ = + =
− −

+ = −

 

Therefore, we can also write equation (1) as: 

( )1 1 n
F iP

i
×

=
− −

                       (3) 

Denoting by Sk, for 0,1, ,k n=  , the outstanding debt at time k, with S0 = F, 
and Sn = 0, given that the debt has to be extinguished at the end of the term of n 
periods; denoting by Jk the parcel of interest that comprises the kth payment; and 
taking into account that in the German system of amortization we have the pay-
ments of interest in advance, it follows that: 

for 0,1,2, ,k kJ i S k n= × =                      (4) 

On the other hand, denoting by Ak the parcel of amortization that comprises 
the kth payment, we have, by definition, that: 

for 1,2, ,k kA P J k n= − =                      (5) 

with A0 = 0, as the first payment is of interest only. 
Furthermore, as the parcels of amortization must recompose the loan amount, 

we have: 

1

n

k
k

A F
=

=∑                            (6) 

Thus, considering that 

1 for 1,2, ,k k kS S A k n−= − =                    (7) 

together with equation (5), we have: 

( ) ( )
1 1 2 2

1 1 2 1 2

A J A J
A F A i A F A A i
+ = +

+ − × = + − − ×
 

Therefore: 

1
2 1

AA
i

=
−

 

Generalizing, it can be shown by induction, that: 

1 for 2,3, ,
1

k
k

AA k n
i
−= =
−

                    (8) 

Thus, the amortization sequence is a geometric progression with ratio 
( )1/ 1= −q i . 

At this point, it is interesting to notice that, while in the case of the classical 
system of constant payments the sequence of the parcels of amortization follows 
a geometric progression with ratio 1q i′ = + , in the case of the German system 
the parcels of amortization follows a geometric sequence with ratio ( ) 11q i −= − . 

Consequently, considering the expression of the sum of the first n terms of a 
geometric progression, and equation (6), it follows that: 
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( ) ( )
( )

1 1
1 1

1

1 1

1 1

nA i i A
F

i

− −

−

− − × − ×
=

− −
 

Therefore, we have: 

( )
( ) ( )

1
1

1 1 1

n

n

i F i
A

i i

× × −
=

 − × − − 

                    (9) 

Being worth noting, considering equations (4) and (5), that P = An. Which is 
obvious, since 0nJ = . 

As a simple numerical illustration, consider the case where F = $100,000.00 
units of capital, the financing interest rate is i = 1% per period, and the number of 
periods is 12n = . 

The first payment is P0 = $1,000.00 and the constant payment is P = $ 8,801.64. 
Table 1 shows the evolution of the debt in this case. 
 
Table 1. German amortization method—evolution of the debt. 

Epoch ( k ) kJ  kA  kP  kS  

0 1,000.00 0.00 1,000.00 100,000.00 

1 921.20 7,880.45 8,801.64 92,119.55 

2 841.60 7,960.05 8,801.64 84,159.50 

3 761.19 8,040.45 8,801.64 76,119.05 

4 697.97 8,121.67 8,801.64 67,997.38 

5 597.94 8,203.71 8,801.64 59,793.67 

6 515.07 8,286.57 8,801.64 51,507.09 

7 431.37 8,370.28 8,801.64 43,136.82 

8 346.82 8,454.82 8,801.64 34,681.99 

9 261.42 8,540.23 8,801.64 26,141.77 

10 175.15 8,626.49 8,801.64 17,515.27 

11 88.02 8,713.63 8,801.64 8,801.64 

12 0.00 8,801.64 8,801.64 0.00 

Σ 6,619.74 100,000.00 106,619.74  

Financial Consistency of the German Method 

Whatever the interest regime considered, whether simple interest or compound 
interest, and whatever amortization system has been stipulated, it is crucial, par-
ticularly in the event of early payment of one or more installments, that the debt 
status is appropriately calculated. 

Focusing on the case of the compound interest regime, de Faro (2014) presents 
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the concept of financial consistency, highlighting the need for financial equiva-
lence among the three classic methods of determining the outstanding balance of 
a given method financing to be strictly observed. 

In other words, the values determined by the retrospective, prospective and re-
currence methods must be the same. As an illustration, let’s calculate the outstand-
ing balance of period k = 6, of our numerical example, using all three methods. 

a) Retrospective Method 
In the case of the compound interest regime, the outstanding balance at time k 

must be equal to the value F of the financing, subtracted from the sum of the k 
amortization parcels that have already been made. 

In other words, you must have: 

1

k

k kS F A
=

= −∑


                        (10) 

So, the outstanding balance at period k = 6 is given by: 

[ ]

6

6
1

6

100000 7880.45 7960.05 8040.45 8121.67 8203.71 8286.57
100000 48492.90 51507.10

S F A

S

=

= −

= − + + + + +

= − =

∑




 

which is equal to S6 in Table 1 (the difference between the values of 1 cent is due 
to rounding calculation). 

b) Prospective Method 
In the case of the compound interest regime, it must be considered equal to the 

present value, at time k, of the installments due. In other words, considering the 
compound interest rate i, it must be: 

( )1 1

n

k k
k

PS
i −

= +

=
+

∑ 





                      (11) 

However, in the case of the German method, the interest is paid in advance, at 
the beginning of the period. To account for this peculiarity, we must subtract the 
respective interest parcel of interest from each of the payments due. In other 
words, we must have: 

( )
1

n

k
k

S P J
= +

= −∑
 



                      (12) 

It should be noted that equations (11) and (12) are equivalent in the compound 
interest regime for methods with no interest paid in advance. And that equation 
(12) is also used in the calculation of the outstanding balance in simple interest 
regime, for all methods. 

Thus, the outstanding balance at period k = 6 is given by: 

( )

[ ]

12

6
7

6

6 8801.64 431.34 346.82 261.42 175.15 88.02 0.00
52809.84 1302.75 51507.09

S P J

S

=

= −

= × − + + + + +

= − =

∑
 


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which is also equal to S6 in Table 1. 
c) Recurrence Method 
As is well known, see de Faro & Lachtermacher (2012: p. 241), in the case of the 

compound interest regime at interest rate i, we have the following recurrence re-
lationship: 

( ) 11k k kS i S P−= + × −                       (13) 

Therefore, generalizing what was also presented in the above reference, it fol-
lows that: 

( ) ( )
1

1 1
kk k

kS F i P i −

=

= × + − × +∑ 





                (14) 

That is, according to the recurrence method, we have the following financial 
interpretation for determining the outstanding balance. 

What is owed at time k is equal to the value F of the financing, plus interest for 
k periods, subtracted from the sum of the values of the k installments already paid, 
including interest from their respective due dates. 

However, in the case of the German Method, it should be considered that in-
terest of a period is paid in advance. Which implies that we must adjust the in-
stallments by including the interest paid in advance and subtracting the interest 
included in the installments. So, for the German Method Equations (13) and (14) 
should be written as: 

( ) ( )1 11k k k k kS i S P J J− −= + × − − +                  (15) 

( ) ( ) ( )1
1

1 1
kk k

kS F i P J J i −
−

=

 = × + − − + × + ∑ 

  



          (16) 

Thus, the outstanding balance at period k = 6 is given by: 

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( )

66
6 1

1

6 6 1
6 1 1 0

6 2 6 3
2 2 1 3 3 2

6 4 6 5
4 4 3 5 5 4

6 6
6 6 5

5 4
6

1 1

100000 1 0.01 1

1 1

1 1

1

106152.02 8880.45 1.01 8881.25 1.01 8882

kS F i P J J i

S P J J i

P J J i P J J i

P J J i P J J i

P J J i

S

−
−

=

−

− −

− −

−

 = × + − − + × + 

= × + − − + × +

+ − + × + + − + × +

+ − + × + + − + × +

+ − + × + 
= − × + × +

∑ 

  



[
]

3

2 1 0

6

6

.05 1.01

8882.86 1.01 8883.68 1.01 8884.51 1.01

106152.02 9333.44 9241.86 9151.18

9061.41 8972.52 8884.51
106152.02 54644.92 51507.10

S

S

×

+ × + × + × 
= − + +

+ + +

= − =

 

which is also equal to S6 in Table 1 (the difference between the values, of 1 cent, 
is due to rounding calculation). 
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3. Comparison with the French System 

Considering that, according to Annibali et al. (2020), the classical amortization 
system of constant payments is also named as the French System, it appears ap-
propriated to make a comparison of these two somewhat similar amortization sys-
tems. 

Denoting by F the value that is being financed, ˆ
kS  the remaining debt at epoch 

k, consider a single contract with n constant periodic payments, and denote by i 
the periodic interest rate that is being charged. 

If i is of compound interest, it is well known, cf. de Faro & Lachtermacher (2012: 
p. 241), that the value of the constant payment, denoted by P̂ , is: 

( )
( )

1ˆ
1 1

n

n

i i
P F

i

 × +
= ×  

+ −  
                         (17) 

the interest at epoch k is given by 

1
ˆˆ for 1,2, ,k kJ i S k n−= × =                       (18) 

and the amortization term at epoch k is 
ˆ ˆ ˆ for 1,2, ,k kA P J k n= − =                       (19) 

Considering our simple numerical example, Table 2 presents the evolution of 
the debt if the French system is implemented. 
 
Table 2. French amortization method—evolution of the debt. 

Epoch ( k ) ˆ
kJ  ˆ

kA  P̂  ˆ
kS  

0    100,000.00 

1 1,000.00 7,884.88 8,884.88 92,115.12 

2 921.15 7,963.73 8,884.88 84,151.39 

3 841.51 8,043.36 8,884.88 76,108.03 

4 761.08 8,123.80 8,884.88 67,984.23 

5 679.84 8,205.04 8,884.88 59,779.19 

6 597.79 8,287.09 8,884.88 51,492.11 

7 514.92 8,369.96 8,884.88 43,122.15 

8 431.22 8,453.66 8,884.88 34,668.49 

9 346.68 8,538.19 8,884.88 26,130.30 

10 261.30 8,623.58 8,884.88 17,506.72 

11 175.03 8,709.81 8,884.88 8,796.91 

12 87.97 8,796.91 8,884.88 0.00 

Σ 6,618.19 100,000.00 106,618.55  
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From Table 2, we see that the corresponding value of the constant payment is 
P̂  = $8,884.88 units of capital. A value that is only 0.95%  
( ( )ˆ 1 100P P − ×  ) greater than the corresponding one in the case of the German 
method. 

Furthermore, from the strict accounting point of view, there are no significant 
differences in terms of the total interest payments. As the total of interest in the 
case of the German system is only 0.02% ( ( )ˆ 1 100k kJ J − × ∑ ∑ ) greater than 
the corresponding one in the case of the French system. 

A result that is always observed. As confirmed in Table 3, for the cases where F 
= $100000.00 units of capital, the financing interest i takes the values of 0.5%, 1% 
and 2% per period, and the number n of periods varies from 12 to 360.  
 
Table 3. Percentage of the total of interest paid over the loan. 

n 
German Amortization System French Amortization System 

0.50% 1.00% 2.00% 0.50% 1.00% 2.00% 

12 3.280 6.620 13.481 3.280 6.619 13.472 

60 16.001 33.496 72.831 15.997 33.467 72.608 

120 33.239 72.277 165.313 33.225 72.165 164.577 

180 51.927 116.262 271.741 51.894 116.030 270.489 

240 71.999 164.629 385.792 71.943 164.261 384.178 

300 93.374 216.471 503.403 93.290 215.967 501.582 

360 115.954 270.926 622.500 115.838 270.301 620.578 

 
This confirms our previous finding that the total amount of interest of the Ger-

man method is slightly greater than the French method. 
However, a more relevant comparison must take into consideration the finan-

cial institution cost of capital. Which periodic value will be denoted as ρ . 
That is, we must compare the present values, at the rate ρ , of the corresponding 

sequences of the parcels of interest payments. Respectively designated as ( )1V ρ , for 
the German method and ( )2V ρ , for the French method: 

( ) ( )1
0

1
n k

k
k

V Jρ ρ −

=

= × +∑                         (20) 

( ) ( )2
1

ˆ 1
n k

k
k

V Jρ ρ −

=

= × +∑                         (21) 

where ρ  is supposed be relative to the same period as the financing interest 
rate i. 

For instance, if aρ  is the financial institution cost of capital, in annual terms, 
is equal to 20%, which means that ρ  = 1.531% per month, n = 120 periods, and 
the financing interest rate i = 1% per month, and F = 100,000.00, we have ( )1V ρ  
= 41008.80 units of capital, and ( )2V ρ  = 40345.75 units of capital. 

Which implies that the financial institution, in terms fiscal gains, will be better 
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off, if the loan is implemented with the French method (smaller present value), 
in-stead of the German method.  

This conclusion appears to be valid for every positive value of the rate ρ . 
Tables 4-6 show the results for i = 1%, 1.5% and 2% per month, F = 100,000.00, n 
= 120, 240 and 360 months and aρ  varying from 5% to 30% annually. 
 
Table 4. Present value of the interest sequences for German and French method n = 120, i 
= 1.0% p.m, F = 100,000.  

n = 120, i = 1% p.m, F = 100,000 

aρ  ρ  ( )1V ρ  ( )2V ρ  

5% 0.407% 61,018.52 60,684.85 

10% 0.797% 52,576.29 52,092.54 

15% 1.171% 46,093.48 45,505.20 

20% 1.531% 41,008.80 40,345.75 

25% 1.877% 36,944.76 36,226.88 

30% 2.210% 33,641.33 32,882.32 

 
Table 5. Present value of the interest sequences for German and French methods n = 240, 
i = 1.5% p.m, F = 100,000. 

n = 240, i = 1.5% p.m, F = 100,000 

aρ  ρ  ( )1V ρ  ( )2V ρ  

5% 0.407% 188,050.40 186,766.77 

10% 0.797% 139,699.33 138,284.42 

15% 1.171% 109,635.43 108,169.49 

20% 1.531% 89,789.99 88,304.19 

25% 1.877% 76,000.63 74,507.35 

30% 2.210% 65,994.10 64,498.30 

 
Table 6. Present value of the interest sequences for German and French methods n = 360, 
i = 2.0% p.m, F = 100,000. 

n = 360, i = 2.0% p.m, F = 100,000 

aρ  ρ  ( )1V ρ  ( )2V ρ  

5% 0.407% 350,739.06 348,642.52 

10% 0.797% 229,302.66 227,221.68 

15% 1.171% 166,875.87 164,823.85 

20% 1.531% 130,768.73 128,736.45 

25% 1.877% 107,821.44 105,800.95 

30% 2.210% 92,131.73 90,118.17 
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As shown in Tables 4-6, the values of every ( )1V ρ  is bigger than the corre-
sponding ( )2V ρ , which means that the financial institution will be better off us-
ing the French Method.  

4. The Case of Multiple Contracts 

Instead of a single contract, the financial institution has the option of requiring 
the borrower to write 1n +  subcontracts. One for each of the 1n +  payments 
that would be associated with the case of a single contract. With the principal of 
the kth subcontract being the present value, at the same considered interest rate i, 
of the kth payment of the single contract. 

That is, the principal of the kth subcontract, denoted by kF , is given by: 

( )1 ,  0,1, ,k
k kF P i k n−= × + = 

                   (22) 

where kP  is equal to the corresponding installment of the single contract. 
In this case, the parcel of amortization associated with the kth payment, denoted 

by kA , will be: 

( )1 ,  0,1,2, ,k
k k kA F P i k n−= = × + =  

             (23) 

On the other hand, from an accounting point of view, it follows that the parcel 
of interest associated with the kth subcontract, which will be denoted by kJ , is 
given by: 

( ){ }1 1    for 1,2, ,k
k k k k k kJ P i P F P A k n−= × − + = − = − =    

      (24) 

with 0 0J = . 
From a strict accounting point of view, not taking into consideration the costs 

that may be associated with the bookkeeping and registration of the subcontracts, 
the total interest payments are the same comparing a single contract with multiple 
contracts. 

However, in terms of present values, and depending on the financial institution’s 
opportunity cost, it is possible that the financial institution will be better off if it 
adopts the option of multiple contracts. As it will be shown. 

Considering the same numerical example of section 2, Table 7 replicates the 
sequence of payments in the single contract. 

Additionally, Table 7 also presents the sequence of the principals of the indi-
vidual contracts, as well as the sequences of the corresponding components of 
amortization and interest. Furthermore, it also presents the sequence of differ-
ences, of the single contract and multiple contracts, for the German method. 

The sequence of differences kd , has only one change of sign. Thus, characteriz-
ing what is defined as a conventional financing project, see de Faro (1974). Which 
internal rate of return is known to be unique, and, in this case, is equal to zero. 

Therefore, we are assured that: 

( ) ( ) ( ) ( )
0 0

1 1
n nk k

single k multiple k
k k

V J V Jρ ρ ρ ρ− −

= =

= × + > = × +∑ ∑        (25) 

for all 0ρ > , where ρ  is the financial institution cost of capital per month. 
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Table 7. German amortization system—multiple contracts scheme. 

k  = 

k kF A  

kJ  =k kP P  kJ  = − k k kd J J  

0 1,000.00 0.00 1,000.00 1,000.00 1,000.00 

1 8,713.63 88.02 8,801.64 921.20 833.18 

2 8,626.49 175.15 8,801.64 841.60 666.44 

3 8,540.23 261.42 8,801.64 761.19 499.77 

4 8,454.82 346.82 8,801.64 679.97 333.15 

5 8,370.28 431.37 8,801.64 597.94 166.57 

6 8,286.57 515.07 8,801.64 515.07 0.00 

7 8,203.71 597.94 8,801.64 431.37 −166.57 

8 8,121.67 679.97 8,801.64 346.82 −333.15 

9 8,040.45 761.19 8,801.64 261.42 −499.77 

10 7,960.05 841.60 8,801.64 175.15 −666.44 

11 7,880.45 921.20 8,801.64 88.02 −833.18 

12 7,801.64 1,000.00 8,801.64 0.00 −1,000.00 

Σ 100,000.00 6,619.74 106,619.74 6,619.74 0.00 

 
Figure 1 outlines the evolution of ( ) ( ) ( )% 1 100single a Multiple aV Vδ ρ ρ = − ×  , 

for 0 30%aρ≤ ≤  per year, for F = $100,000 units of capital and n = 12 months. 
Where aρ  denotes the cost of capital in annual terms. Additionally, we also have 
the evolution of δ (%), when the interest rate i is equal to 0.5%, 1%, 1.5%, 2%, 
2.5%, and 3% per month. 
 

 
Figure 1. Evolution of δ (%). 
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Therefore, at least in the case of our simple numerical example, the financial 
institution granting the loan will be better off if it adopts the multiple contracts 
option. 

5. A General Analysis 

In the previous section, focusing attention on our simple numerical example, with 
only 12 periods, it was verified that the sequence of differences of the interest pay-
ments present just one change of sign. Thereby, it assures us of the uniqueness of 
the corresponding internal rate of return, which is known to be null. 

Furthermore, this inference appears to always be true, as supported by the evi-
dence provided in Figure 2. Which presents, the evolution of the difference of the 
interest sequence between the single and multiple contracts scheme, for the case 
where F = $100,000.00 units of capital of a contract with 180 periods, and with the 
interest rate i being equal to 0.5%, 1%, 1.5%, 2%, 2.5%, and 3% per month, respec-
tively. 
 

 
Figure 2. Difference of interest sequences—single and multiple contracts. 

 
Consequently, it can be inferred that the financing institution is always better 

off if a single contract is substituted by multiple contracts. One for each one of the 
1n +  payments of the original single contract. 

Taking into account that in Brazil the monthly interest rates charged do not 
exceed 3% per month, in real terms, we are going to analyze the behavior of the 
percentage increase of the fiscal gain ( ) ( ) ( )% 1 100single a Multiple aV Vδ ρ ρ = − ×  , 
for some values of the corresponding annual opportunity cost aρ , with each con-
tract with a term of an  years. This is depicted in Tables 8-13, for the case of the 
German Method. 
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Table 8. Fiscal gain δ (%) − single x multiple contracts − i = 0.5% p.m. 

 ( )%ρa  

an  5% 10% 15% 20% 25% 30% 

5 8.3218 16.8779 25.6409 34.5840 43.6813 52.9080 

10 16.1057 33.6779 52.5615 72.5717 93.5088 115.1708 

15 23.5257 50.4046 80.1434 112.1081 145.6267 180.0730 

20 30.5026 66.5340 106.8679 150.0062 194.5506 239.4142 

25 36.9770 81.6062 131.4226 183.7750 236.6287 288.7533 

30 42.9104 95.2737 152.9331 212.1373 270.6368 327.4510 

 
Table 9. Fiscal gain δ (%) − single x multiple contracts − i = 1.0% p.m. 

 ( )%ρa  

an  5% 10% 15% 20% 25% 30% 

5 7.9006 15.9928 24.2505 32.6486 41.1632 49.7716 

10 14.4534 30.0040 46.4959 63.7577 81.6142 99.8968 

15 19.9271 42.0551 65.9071 90.9556 116.6987 142.7090 

20 24.3963 51.9428 81.5881 112.2822 143.1839 173.7246 

25 27.9807 59.7241 93.4157 127.5277 161.1071 193.6977 

30 30.8172 65.6301 101.8292 137.6561 172.3279 205.6435 

 
Table 10. Fiscal gain δ (%) − single x multiple contracts − i = 1.5% p.m. 

 ( )%ρa  

an  5% 10% 15% 20% 25% 30% 

5 7.4993 15.1525 22.9351 30.8239 38.7969 46.8335 

10 12.9889 26.7905 41.2577 56.2371 71.5795 87.1470 

15 16.9961 35.4322 54.8902 74.9523 95.2523 115.5015 

20 19.8520 41.5187 64.1798 87.1193 109.8297 132.0107 

25 21.8664 45.6441 70.0788 94.2787 117.7811 140.4209 

30 23.2872 48.3655 73.6230 98.1819 121.7584 144.3496 
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Table 11. Fiscal gain δ (%) − single x multiple contracts − i = 2.0% p.m. 

 ( )%ρa  

an  5% 10% 15% 20% 25% 30% 

5 7.1183 14.3575 21.6949 29.1091 36.5801 44.0895 

10 11.7034 24.0029 36.7645 49.8544 63.1475 76.5325 

15 14.6358 30.2135 46.3823 62.8172 79.2524 95.4924 

20 16.4873 34.0356 52.0215 69.9532 87.5174 104.5524 

25 17.6696 36.3418 55.1452 73.5363 91.2787 108.3201 

30 18.4439 37.7270 56.8117 75.2215 92.8530 109.7498 

 
Table 12. Fiscal gain δ (%) − single x multiple contracts − i = 2.5% p.m. 

 ( )%ρa  

an  5% 10% 15% 20% 25% 30% 

5 6.7578 13.6079 20.5293 27.5024 34.5092 41.5332 

10 10.5824 21.5974 32.9253 44.4512 56.0712 67.6958 

15 12.7408 26.0968 39.7792 53.5359 67.1726 80.5559 

20 13.9734 28.5731 43.3246 57.8832 72.0491 85.7342 

25 14.7089 29.9509 45.1052 59.8234 73.9788 87.5639 

30 15.1721 30.7362 45.9899 60.6531 74.6926 88.1584 

 
Table 13. Fiscal gain δ (%) − single x multiple contracts − i = 3.0% p.m. 

 ( )%ρa  

an  5% 10% 15% 20% 25% 30% 

5 6.4178 12.9031 19.4366 26.0006 32.5790 39.1570 

10 9.6087 19.5269 29.6492 39.8776 50.1264 60.3237 

15 11.2144 22.8279 34.6039 46.3459 57.9103 69.2047 

20 12.0628 24.4935 36.9265 49.1140 60.9243 72.3093 

25 12.5490 25.3749 38.0216 50.2553 62.0056 73.2828 

30 12.8503 25.8652 38.5465 50.7187 62.3774 73.5692 
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So, as shown in the tables above, the fiscal gains decrease with the increase of 
the interest rate and increase with the increase of the cost of opportunity. 

6. Conclusion 

Focusing attention on the case of the German method, using compound interest 
capitalization, we have concluded that the financing institution granting the loan 
should always prefer the multiple contracts option since this can result in signifi-
cant fiscal gains. 

A conclusion confirms what was observed in the analysis of other systems of 
amortization, as can be seen in de Faro & Lachtermacher (2023a, 2023b) and Lach-
termacher & de Faro (2024). 

Comparing the German system of amortization with the French one, it was 
concluded that the financing institution providing the loan earns more interest 
with the German system, from the accounting point of view, since it results in 
greater payment of interest for the single contract option.  

On the other hand, the French system will be a better option in terms of fiscal 
gains, since it presents a smaller present value of the interest sequence than the 
German system. 
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