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0. Summary.

Relativity theory affirms that the speed increase cannot go to infinite because there is a spac
contraction and a time slowing. Lorentz equations describe a physical system where speed canr
increase to infinite. So, a debt canmatrease to infinite otherwise it becomes insolvent and provokes
the slump of the creditor and/or of the debtor. Thus, if some nations are the debtors and other natio
are the creditors, then peace and people welfare are seriously menaced. To eliminatsmenace it
can be useful the reformulation of the classical financiary equations as Lorentz reformulated thi
classical motion equations.

1. Classical Finaciary equation

A financiary operation is in general any operation which provokes a no comsmgxchange
among at least two money sums, i. e. two capitals. Such an exchange implies the contrapositic
between two partd andB. Choose a part as reference, ed,get services be the movements frorm
to B and contraservices the movements fron® to A. Simple financiary operations are exchanges
between a sole service and a sole contraservice, complex financiary operations are instead exchan
among more services and more contraserviceshdéton of a finaciary operation be the data set
which defines the same operation (service amounts, service datesgriét financiary operation be
a financiary operation with a certain horizon, tgtatory financiary operation be a financiary
operation with an aleatory horizon.

We have doan operation when anybody (thereditor, the lending) gives a money sur@ (the
capital) to another person (th&bror, the borrower) for some time (the loan duration). The debtor
undertakes to return the capitabnd to pay a money suhftheinterest) for use of theapital not later
than the time. Letrotal amount M be the sum of the capit@land the interest We have:

M =C+I
I=M-C

To calculate the total amount and interest there are various way because the contractual caus
which regulate a loan contrazéin be various. We can distinguish principally:

a. total amount calcule withimple interest,
b. total amount calcule wittomposed interest;

In the second case we distinguish:



b.1 total amount wittunnual composed interest ;
b.2 total amount wittfractional composed interest ;

The interest rate i is the interest which is produced by a capital of an unitary money wich is
employed for a time unity.
In general, we have:
[=i&
Thesimple interest is proportional either to capital or to time. So we have:
I=Cda
M = C+I = C+Cit = C(1+ir)

Thetotal amount factor for simple interest F(t) is the total amount for simple interest of a capital of
an unitary money which is employed to interest iébe a timer. So we have:

M = C& () = C(1+ir)
and consegently:
F(r) = 1+t
Observe thatF(r) represents the increase speed of the employed capital.

dm
F(t) = —
0=~

We havecomposed interest when the interests are periodically capitalized . In this case we have:
M = C(1+)
and consequelyt
I =M-C = C(1+)-C = C((1+i)-1)

The total amount factor for the composed interest F(t) is the total amount for composed interest of
a capital of an unitary money which is employed to interestirtde a times. To determine it we
consider:

M = C(1+)' = C& (1)

and consequently:

F(r) = (1+)
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If the interests are capitalized prperiod fractlonsE, then leti, be theinterest rate of the period

1

fraction 7 We have:

M =C(1+i)
T . . !

and consequentlyf fis a fraction of period fractlo?c-, then we have:
M = (1+ik)p+f

we can generalize the previous formula for any time interwéth:
M = (1+i)%*

. : . 1 .
If we substitute the interest rate of the period fractllcen'k with aperiod convertibleinterest rare j

(i. e.j is such thati, = lk), then we have:

M=Ci$+i
k%
N\ tk
J
Fi)=[1+=
() +k)

To generalize the previous case to capitalization instant by instaals@kontinue capitalization,
we can write (by using instead of):

k—>o0

6 th $ #- tk
M=limC(1+—) =C4dim +—2
k "% k

k .
Letx be 5 The previous formula become:

and we have:

F(f) = ¢"

2. Lorentz Equations



The Lorentz equations has be ideated to consider a finite biggest spédide physical beings in
the universe. They are base of the relativistic Mechanics.
We have:

y 2 2
. C . |14
speed compositiokV+W = | | ———— || ; contraction of spee X, at speeck V: X=X, ’1 I —;
C

3. Relativistic Finaciary Equations

To solve ethically the problem of debtor nations we can censid opportune fraction of their
internal rough producy as an impassable limit exactly as the ligth speéd relativic mechanics.
Therefore we must introduce financial equations which are similar to Lorentz equation for relativistic
motion.

Consider he case of themple interest. Classically we have:
M = C(1+ir)

and
: : . dM
M = C(1+if) = C+Cit = C+(Ci)t = M, +F t

but the increment of the total amouwthas to be related to a fraction of internal rough proguaft
the debtor natiomhich has to be considered an impassable limit. Thus we can apply Lorentz equatior

for the space:
2
. 2i?
— =(C+sz)/1! '




hence, reltivisticly, we have:

M = (C+Cit) /1! Czé—z

Consider the case of tkemposed interest. Classically we have:
M = C(1+)
and

M
INM = InC+In(1+)¢ = InC+(In(1+))r = InM0+a;—tt

also in this case we can apply Lorentz equation for the space:

In*(1+7)
2

= (InC+rin(1 + 1)) [1-
q

hence, reltivistily, we have:

I!M In? (1+i)
= At -
M=C (1+i)1

Consider the case where the interests are capitalizea périod fractlons;, then leti, be the

. . .1
interest rate of the period fraction T We have:

and

. 1 | .55

J e J am
InM = InC+ tkin| 1+ =| = InC+#kIn &t = InM+—1
( k) A "

also in this case we can apply Lorentz equation for the space:



! $
InM = #in M, +6;—At/lt

hence, reltiviscly, we have:

- i %
2 ag S0 K in2§e
k“In l+;. kg
. n .0 1!
1 : Jl/bk pe

Consider the case of continue interest capitalization.We have:
M =Ca"

and

M
InM =InC+!'t = InC+(1 )t = InM0+a;—tt

also in this case we can apply Lorentz equation for the space:

=(Inc+!1¢) 1";—22

hence, reltivisticly, we have:
’1! —z t ’1! —22
mM=cCcl 9¢ 1 9

4. Conclusion

The problem of the debts of the poor nations has two type of risks with the current financiary laws:

a) the crash of these couies with all the grave dangers for peace, democracy and human rigths
which are caused in this way;

b) the crash of the international borrower bank system for a sudden and inconsiderate del
cancellation with a dangerous economic crisis with all the gitangers for peace, democracy
and human rigths which are caused in this way;

To change rationally the financiary laws can be a soft way which does not provoke bigger damag:

that which it want solve. Many similar studie are necessary.

5. References

Balogh T.,Studies in Financial Organization, Cambridge University Press, 1947



Diamond J.Guns, Germs, and Steel: The Fates of Human Societies, W. W. Norton, 1997

Dobb M., Welfare Economics and Economucs of the Socialism, Cambridge University Press, 1969

Duesenberry J. SMoney and Credit: Impact and Control, Englewood Cliffs, 1964

Emmanuel A. Lo scambio ineguale. Gli antagonismi nei rapporti economici internazionali, trad.
it., Einaudi, 1972

Harrod R. F.[nternational Economics, Nisbet, 1939

Horie S.,The International Monetary Found, St. Martin®s Press, 1964

Landes D. S.The Wealh and Poverty of Nations: Why Some Are So Rich and Some SoPoor, W. W.
Norton, 1998

Machlup F.nternational Trade and National Income Multiplier, The Blakiston Company, 1943

Pauli W., Relativitdtstheorie, inEncyklopddie der mathematishen Wissenschaften, Teubner, 1921

D. Sachs, A. D. Mellinger, J. L. Gallupa geografia della poverta e della ricchezza, Le scienze,
396, 2001

Tamagna F. M.Commercial Banking in a Modern Economy, Giuffre, 1971

Vernon R.International Investment and International Trade, Harper & Brothers, 1937



