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The purpose of this study is to establl§h

corrections j.ntended to reduce the effects of surrency

d,evaluaLlon upon and,/or mâke it possible to obüain the

resources required for neeting Iong terr0 commitments ln

the operations carried out by the lJational Ban.l( for

Economic Dêvelognent.

2. Many criteria have been §uggosted for that

purpose among which the following stand out:

i) Profib sharing, and

j.i) Íncreased charge rates so as to render the

Ioan profitability equivalent r.o L9/" Wr annu'T, that is

at present the rate capable of providing financial

stability to the Bank' LaLely there has been a systeímatlc

resort to participation accounts in financing appllcations,

with the adoptj-on of the following inflatÍon rates:

4q" ín tg64 t

",Ll 3q/" in t965;

ííLl 2Ú, frc/ín L966 onwards.

Furtherylorê. a real interesl rate of 4% p,a'

has been admitted, raising the nominal loan profitabillty

to:
íl t+5.69[ in 19ó4;

ííl )S.zí" rn L965;

fj'íl 2l+.8% from 196ó onwards.

lviONETÂIlY OOIiIiECTIONS II'l FINÀl'iC ING 0ONTIIAC TS

By means of these corrections, estiflation is

nade of the Bank's participation 1n the probable profits

of companles, to be recêived after matuÍation of the

lnvsstrnent. The usê of this procedure envolves a

partlclpâtÍon !Íhich has bêen as high as )@o of l"he
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profits. 'Ihis pârticipation syste& ha§ the following

disadvantages:

i) it is based on inflation rates which do

not correspond to reaLity;

ií) the inflaLion hypotheses adoptêd for f964 ard

1965 lead to actual rates hlgher than those of the capital

market. Indeed, according üo the stock Exchange Bulletins

the annual average profltability of bills of exchang€ are

the follovíing:

L9e1

Iiay
June
July
Àugust
September
October

Average

FlDES

iii) In addi.tion, the adoption of the seune

hypotheses on inflation for al1 sectors of the econony,

IeaCs to the absurdity of the Bank's participation being

greater in irndertaking§ presenling a lower narginal

efficiency of capitâI. I/

3. As respects Lhe §econd criierion, de§lgned to

render the llank I s operatlons fi-narlcially balanced, the tsankrs

Legal Depa.rtment is of the opini.on that j't is noL feasible froÍn

a legaL standpoint.

[. In view of the foregoing, we tried to eebabfish

another criterion entirely different fron those in iLs basis'

founded on the fact that 1t i§ possible to obt'ain money in the

capital r0arket by paying an interest rate }ower than that of

sroney devaluation. Indeed, statistical data §how that, under

presenü conditions,when inflation i§ as high as 55y'o a year,the

j.nterêst raLe ln the capital market ís 32J% per annun and when

27
32
t1
33
))

.)7y'"

.88

.Bo
o0

14.5O

32,?6

FII{CO

28.721/.
t+2.O9
3t+.9 5
35.37
t+o.L3
LL.q2
37 .2o

1,/ The narginal efficiency of capital Ís the discount rate to be-' ãi]"riãã"in 
- 

"afculating' 
the actua]. value of Êhe expected return

ãã'irrã-i".i.iür""i to ãat " it equal to its reprâsenent cost'
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inflabion ís izy'o per annun r the inLerest rate in ühê capital

narker' ís 35"9% . This resuhrs in a proposition io be adopted

j.n any monetary correction sy§tem: it should be such that the

profitability from the loan wi.Il not exceed the Lntet'e st rate

in ühe capital market. Fo1lol"ring tirls line of thowht, we tried

to establish 'i coeteri§ paribus", a modeL through lrhlch we colle

,lrto, the inflation rate and the roonebary correction to be nade

in tbe debt. Furthernore, the lrota] profiLability fron the loan

is required to coinclde wiüh the lnterest rate ln the capÍta1

market .

The relation we get is the follofling:
t t/ z,= -!4-

where K and H are two constants to be esti-mated according to

thê conditions prevalling in the capital narket and / j-s the

lnflatÍon rate" Usj.ng the fact that when the infLation rate is

55'fr and 72/,, interest ratea are 32.3/" atô' 35.9 per ânnum

re6pectivaly, wê may €iive the folLowing esti,tates I/ to pu"*ut""u

I( and H: 
k̂ = 0,538
lí -- ),)t*

Thus, we have:

z- í2!:i1,rr /..e)Wg
The folmufa is appl-ied for annual correction. Ho}rever,

as we w111 require correcti.ons for fractions of the year, fle

should modify the forlllula accordingly. AaLLíng 7!- the inflation
rate related to the fraction y' of the year, Íre have:

/y1

/.2) L, =114!4='-/,. 4iAtO, t:,t
5. If ,r.e observe the estljnate§ máde for pa.r8fieüers K

and H in formula (1), víe will see that the adoPbion of the

corrections obtained would not bring any advântage to the

entrepreneur (ceteris parlbus), considêring that everything

occurs as if he had obtained money directly 1n the capital market

through bills of exchange, As some underiakings require an

1/ These estimates shorld be adoDted on a proviEional basis' pending availability of a laràer volume- of statistical data.



li

indirect endor,,ment in order tro be set up in íhe coultry, it

would be desirable bo find íJch a criterion a6 tíouId rênder

it possible to relate the said correcilon to the sector

covered by the ]oan. À cordition to be i'ret is that the

aggregate renuneration of the ]oan must not be lower than

1pf per annum, as we have already shoun in a prevlous paper'

Therefore, minimun corrections of the debü value should be

obtained bY means of the formufa:
e4rê/-1z=

tV_ * | Eío

Fornulas (z) and (3) make it possible tso

calcu]'ate inflalion corrections for the two Linit cases

of rnargina]- efficiency of capilali
i) maxirnurn effici.ency, and

ii) minimr-:r efficiêncy.

À§ lhese ü1'ro tipes of investment are extrene

cases, we tried lro obtain infLaüion correction folmulas to

be applied to invesünent§ the marginaL efficiency of which

falls within Lhe§e extreme cases.

Thus, we obtained the following expres§ion§l

/tt

(1,) ). _ 1,,5/J A-/.- -;Z * /,os4

for investments with marginal êfficiency lower than maximur0

but hlgher than average;

(5) 4" - 4'/88 '/'ra_ aVat + 1J,Ja,

for investmenta wiLh average mêrgina.L efficiency,
(6) 4/,-

for investments with marginal ê

higher than minimun "

elagA
.14"t lís4

ffiency below average but

The above mentioned formulas should be appfied

joint-y with an intere§t rate varying tton L4" r.o l2y'o per

annum. For some ,â va:.]ues inflation corrections are
/

calculated 1n Lhe attached iabl,e.
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6. Wê ,,i-il-i now demonstrate how to apPly the corrections

nentioned above. Flrstr the Proiects Deparinent should rank t'hê

project in one of the following gloups according to 1ts marginal

capi.tâ1 effÍ ciencY:

i) naxiuum effici cncy;
ii) high e fft ciYncy;

iil) avérage effi )iency;
i1r) low efficiencyi
v) ninimum efficlency'

Thl s classificagion' once nade, u'ill Eark the

forllula to be u§êd in correcting inflation which we sugge st be

neasured by the prLce indices of colurln 2 of Con-luntura Ectgô4l:

S. The nanner of applÉng the corrcction is the follo$ing:

I) loan insbalhents are reaiusied aü the tines Ôf payment I

by estinating:
i) the relatlve increase in price Índices (inflation

rate) between each two conôecutives paynent dates;

1i) by neans of that increase, we detet[1ne the

inflation correction vaIue, using the foflnula sêIecbed;

i-ii) next, we deterndne the crurulative corrêctlon

obtained by caPltallzing the inflation correction values

calculated according to item il).
2) the loan i'n§tallments calculated at a rate between 101

and 12% per annutr are readiusted by multiplying them successively

by the accunulatêd corrections.

3) the sane accunulated corxection rates are appued to

bhe debt balance"

Let us consider, for lnstance, the âppllcation of

the correction crluerion bo the case of a Cr$I'Ooo'oOO loan nadê

i1 July 19571 wlth the following characLerist'i cs:

1) Perlod of grace; 2 senestors;

ii) anortization periodi 8 seroesters;

iii) lnterest! 5É s erai- -annually '

the arorgization plans for thi§ loan ares
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Month

J"LY/ 5?

Ja\"/ 58

tutr/ 58

Jar'" / 5Í)

;:,oly/ Sg

Jan 
" / i:-t

JuIy,/(6

larr" / 6i
July/6r

tan./62

Ju\t!62

lntcre st
Accu-
mulaüed
Correct-

ioD.

Debt
Baiance

Ánortí-
zation

r.0cc,occ

1.000.000

1.000.000

89').z'-; i,2
785"32o.)

669,.864 5

548.63\.9

EzL") l+i ,9

287.69L,4

L47.35+.2

to r!" 721.8

LOg.957 ,9
iL5, \.55,t3

LzL.228 )6

).27 .Z9A ,A

L33 "654.5
Ll+c "'-a)7 ,2

].i+?,)51+,2

5C., COO

50"oco'

5C.,lí]íl

4t+.76) ,9

39"266,O

)) , L9) "2

21 " 4,iL:8

2L.O67 ,1

14.3 El+.,6

7 ô67 ,6

5ü-0cc

50..000

i.54.'lzLrB

r.5L,72L,t8

1.5[. ?21r I
L5i+"72Lr8

754.72L,8

r5i+.72L 18

L54.72L,8

or

19,4

r6t 0

S,,l

20rl+

g,6l

r ,027600

I,052262

I,1r0517

1. 163420

t,222L73

r.?56883

1!)29279

r,3 80988

t,42)799

L t 53lU)5

Insta.l--
nent

5r. 3 80
52,6t3

L / L"55't
180.006
l-89.096
L94. t+66
205.66?
2t2.668
z2o "29"237.oL3

2!76

2rl,o

5N5/]..

4t76

:,.o5

2rBt+

5 ,76

3 t89

SrLo

7 !5929 tB

(*) (uaxinuu efficiencY)

o / rr MO i{ET OORREC Or'l I S

DebL tsa1a ce

Month Before Payrnenlof thê
instâlljnent

ii-Cter paytrenü ,'hloí".i za'-ion
of the

Installmenü

Jury.i ,7
Jan/ 5a
July/ 58
Jan/ 5
Ju].yl 59
Jtn/ @
Jury/ 60
tarlQ)
Jull'/6r
tan/8?
JvLyl62

1.0c0 "000
1" 027" 600
r.o5? "262

99t+.258
9L) "5608r8.690
689 " 57r.
5ó0 "085)9i'.29e
209.80?

5r.,380
52.6L3
55 "528
52.O&t
1*?,9íà6
42.096
)6 "i+63
29,O93
20" l}8]
11.286

IIb
141
1.52
L69
l.Bii
't oa
)ur;

299
92'
1r0
370
20,1
) t)
8u

Finallyf Ít should. be ob§orved t'hat' the Legal

Deparblxenb agr"ees vrith the criterion prese:rted íor inflauion

Co"-
rection

Instal-
Imênt

1nflg
bion
râte

Int ere sÍ,

r r .!'.:riJi&'rM -P-UeiiIi$.Lcud§&SU!.§

L 000 ;O00
L.O27.6A0
!.O52;262
lt!l,O " 55?
1.04r.585

959i 800
84r.9llJ.
729.290
,8L " 8T)
log,6llt
225 ,727



correction' since it issued a favorable oplnion on the criterioc

of consldêring as Inonêtary correctlon the entire inflation rate

which has occurred. In the criterion now ProPosed onl'y part of

the inflati.on is taken into account"

Novenber 1963

l,J.4t-



EBê§E§§§B§EBB§§ââã âB§ãââSáééôéddôôôéóddéôôdódédBãd

E B tg â§§ §ã§$ Rfl§.H6§$pÉpF rB $õ õ ô ô ô ô uiJ'd ô ô ôôb ôõ õ õ 6 5 E E8 I 8...i...aioooÊoooooooooôóôoóóôóóoóô

§§ ãE§B§§§B §§§§B §§ §§Ê ã BB§B_!J......!oo oooooôoooooooooooóooooó

q{B $+q§§ § § ãã§§§§§E§ss §$i âoooôoooooooooóoóoóôôóoooo

Eâ§ ÉqÊàê EB ã ê EB3ãaEBãEeBBâoooooooooooôoóoóooóóôoôôó€

EÊ S§ãB § § §§§§Ê §§§ § §$§§§H§ §dóáéóód6óóédóádóéáédidédd

g§ §§ãE §ã53§§ã§ B B§§§§§E$É §
o o o ô o o o o o o o o o o o o ó ó ó ó ci <) o c, o

e'; § $ rlsq B § § ã E §E H §Ê§§ $§ § $§ooôooôoooooooooóoóoaóooóó

\t o o \+ o \o +\o §l .ô ôr n
5r 8'.1 R e fl $ S Ê3 X A à rl I,$Fl (v (\ §a §l ôl §l ôl N N N N aí\ (n lí\ Í\.t.aoooooooooooooooô

q Eq q Ê I s §§§tE§§Eg§ §§§§E §ê Eooooo ) o o o ô o o c' o o ó ó ó ô ó ó ó ó o ó

H §B § § :i'S § § § R § R § § § g §E § R § fl §§íaaaooooo ô o o o o óo oóóóõó<ió õ ooo o

E ;] g B § $§RqS ãR§SP F§ B§ B g B§ S R
o o Q o o o o o o o o o 0 o o o o a o ó a á..{,í i

c
ã

e
Ei

I:l

E
É

ã

EI

Ê:

rl

c
ts

I
é
ts

s,
B

bc

9
ã

EI

E
Ê
5

!,1

d
é

a

ld

"l
ã

H

ú
o

HI
4
4
t
Õl

=l

OO\Ô(Vôl+ô\OÊ,O Ol íô \c íI C. t. v\ r-{o(í\u\trc)ôt-r\,óo (>Cr C'.{ rr.l .{ã
oriooo.Jooo

!
É

t
ê

:t

t,e
I

E

ã
e r§ §§dg§§ §B §sH â§il§§§ B$§§ Ê. i ,i a a a 'd 'j j r . . .oooooooooôôoooc,óoóóóoôôóé

qÊ § §§§gÊ § BE§ âri ã §B ãÊHãâE8Eooooôooooo oo()oôoooôóôôôóô
à

,á

?

ã

ê

tiã4?

§

qE3§6$§csg§§eE§§§êq§§HããH
oooocooooooóócóoóódôôooô ó

E B § §BBdg §§§§Bgg §il8§§ãfi ilX flé3 é ód 3 é 3 ó 3 ê é é ó.3 ó ê ééã 3 êà.' 3

EÊ §§Êg§ààEà§5Ê i§EãEB§ üB §§_: !, . . ! r ! . o . i a o i ;.-.i.-i-. .. .oo oo o o oo o o o ooc) ooo oóó o ooó ó

áÉ!1 I
E B §B É§BÉr §§§6§§gE à§i§§§§Bdáóéédéééôôé3d dó3édóédédó

É

HEo?

.Bí

I
I

i
:

:

i

I

I
I

i
I

ã

€

I



TH

E

I

f

§

à'

3

o

Ê

sall.a

*

\

\
\

\

\

\
\

I

I

I
I
I

\

i:l=?, Í éI., u 3 r.

=;à3=

\

\
\
\

\
\

lil

z

ü

=

-

=9
Fo
l,
É,
É
o(,

z
9
F
J
L

=



Let, /) sLand the inflation rate. We adopted in

estabi.ishint the cunulative correction of lnflation that should

fall on the debt principalr " f 
!'l\ functi'on of that rât€ u"ith

ihe followr,ng Propcrtie s:

r.r- l

:I,'I I ]

tv)

r t^7) - o ít.2 -O

t (/,\ </4 1Í p > o

t (/\ ts ar. Lncr,Jasing f\\cf'íon to/)O
Function ,.,.sj =1i 

d . t'o />c , is a dccrcasing
t" -i

function of /Z
Function t \3), Lo/4) 0' should br concave

dounward §;

rv) it resurrs "h* f 1l/=U%4?)

vi ) Fr:action f lf ) , Nc /U,', o. j.s continuous and has

derivatiYe:: of first and sccond continuous -'rde:'§'

From condltion

o: /f' (,f 't 1 f (77\, toP>c"
In order to find a faltrily of functions wlth the

above properties we will further set the following condition:

.;j t ct !.r\ = aQt(,4). ê being a positivef/-
constant "

It is imnedi.aÍjely seen that this functionr f (,'l);

meets conditiors j.il) ard y)" Indeed, t' l./11> 0, to7) 0r and

f ,,1/0,\ = z a( t,l) ,Vtl,ttt,
. Às through condition iv) we nave ('(,'tl< o' fi

follows that f 't (/,0.\< O' ta /.,- O'

sínc e y2 l,P\ = t (;L j.6 d.icruasins to /i ' O"

' Fron í..rnctional equati-on rril ) we ".aket

.e--|Jzi.
rz lV ,t 7r

SSUNIS:rL§a-:9 0N-i-$'ri'1I9U--g0R!E9,TJq§'

v)

(r) f, t./) = " /."/r)-'li /
Idhence â



and, by inteBration:

-u.-

I
E

lIhenc e:

Whenc e:

l'/l

IfTvJ

being thê lntêgration constant.

//tz ú
/'

f
k

k
Av

{2) f (. J I - v 4 , 2* - a k
' '4+ ak / '

' ./4r- rr a,Jl = aÁ' - condition lf ' (,êVt',|)

bri.ngs / //./
(V ,, ^//"I

/4,ur"ro"", 
k> o, ío // > o

It is seen thai Í\rcntion (2) meets condition i)'

In fact, forf = O we have f çê) = O

Function (z) aefines a fartiy of firnctions dêpendent

on two parameters ê and -E that should be deteÍmj'ned by the

conditions provailing in thê lrarket.

2. Vâriatio ôf the followinE functionr f (/l

Although we are only concerned with the behavior

of this functlon to />.o r lt is deslrâbIe to study it

throwhout the real fie1d. In this field, it i6 contlnuous in

all poinüs but in pointy' = - ak, where it 1s de§continuous,

and we have:

Lir. f (/) '-..; Lín" t l/ ) Ê + !)ê

./-r-ak, O la-ak -O
fherefore, the equation straight Líner/ ' - ak ís

a vertical aBytlptotê of a curve dellned by

k

or

,h= t. t='ii*!'/Ío
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r(ll= ky'
' /* u*

This curve also has a horizontal asfoptotê' Indeed;

Ii!r.f(/)=k

P-t! ^

Let us now consi.der the derivative ot t l/)" We

t/l a,1
(,at a É11

ltrus, f (7r' ), is an increasing functlon in the enti'rê

real field. We can then organize the following variation table

tor t (/ i.

+o

have:

3"

-qK

P

f tet

f'r»
Thi s table nake s it possible to draw the following

diagram for the above nentioned funqtion'

f (Pt

o

K

o

variati on o-f the follqd.Jl*-f:.,!,tt'c 9l?l/ a+ ak

We shaU study bhls funcüion when/ va!'r. e s ln thê

entire real fi-eld. In this fl€:.d it 1s continuous ln all points

but ln point/= - a k, whêre -we havê:

o-q,K-.!l

o:K

+-{-+ +o

Ko

+



- t{ -

Lj'n. f l/) = +* tLrÍ..F(Pl--e

Consequently, the equation straight linerl* - u 1 t"

a vertlcal asynptoüe of a curve defined by

?tfl

/'+ - ak ' o /-+-ak+o

is:

y''ak
This curve also has a horlzontal asyrptote rdhlch ls

the axls of the abscissas. In fact,

rtn.y (/l = o

/*!*
The derlvative ot f {/ I

Í't/t I
/re ,' t /14

It follotís 1'har F (/4 ) is decreasing ln ths ent'lre

real flaId.
varlati-on table for the sald funetlon is the

foLlowlng:

Yarra*on ot / Lf )

+(o

?ipi

P
o

o

o- oK-(D

+.o I
oo

6oF,K;
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qç)

-qK fo

The f\rnclrion.diagran nay be arranged as followal
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