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MONETARY CORKECTIONS Il FINANCING CONTHACTS

The purpose of this study 1s to establish
corrections intended to reduce the effects of currency
devaluation upon and/or make it possible to obtain the
resources required for meeting long term commitments in

the operations carried out by the National Bank for i

Economic Development.

2. Many criteria have been suggested for that
purpose among which the following stand out:

i) profit sharing, and

11) increased charge rates so as to render the
loan profitability equivalent to 19% per annum, that is
at present the rate capable of providing financial
stability to the Bank. Lately there has been a systemmatic
resort to participation accounts in financing applications,
with thé adoption of the following inflation rates:

i) 40% in 1964 ;

1i) 30% in 196%;

iii) 20% from 1966 onwards.

Furthermore, a real interest rate of L% p.a.
has been admitted, raising the nominal loan profitability
to:

i) 45.6% in 1964 ;

ii) 35.2% in 1965;
iii) 24.8% from 1966 onwards.

By means of these corrections, estimation is
made of the Bank's participation in the probable profits
of companies, to be received after maturation of the
investment. The use of this procedure envolves a

participation which has been as high as 30% of the
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profits. This participation system has the following
disadvantages:
i) it is based on inflation rates which do

not correspond to reality;

11) the inflation hypotheses adopted for 1964 and
1965 lead to actual rates higher than those of the capital
market. Indeed, according to the Stock Exchange Bulletins
the annual average profitability of bills of exchange are

the following:

1963 FIDES FINCO
May 27.37% 28.72%
June 32.88 4L2.09
July 31.74 34.95
August 33.80 35.37
September 33.00 4,0.13
October 34,58 41.92
Average 32.26 37.20

iii) In addition, the adoption of the same °
hypotheses on inflation for all sectors of the economy,

leads to the absurdity of the Bank's participation being
greater in undertakings presenting a lower marginal
efficiency of capital. 1/

3. As respects the second criterion, designed to
render the Bank's operations financially balanced, the Bank's
Legal Department is of the opinion that it is not feasible from
a legal standpoint.

k. In view of the foregoing, we tried to establish
another criterion entirely different from those in its basis,
founded on the fact that it is possible to obtain money in the
capital market by paying an interest rate lower than that of
money devaluation. Indeed, statistical data show that,under
present conditions,when inflation is as high as 55% a year,the

interest rate in the capital market is 32.3% per annum and when

1/ The marginal efficiency of capital is the discount rate to be
applied in calculating the actual value of the expected return
on the investment to make it equal to its replacement cost.
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inflation is 72% per annum, the interest rate in the capital
market is 35.9% . This results in a proposition to be adopted
in any monetary correction system: it should be such that the
profitability from the loan will not exceed the interest rate
in the capital market. Following this line of thought, we tried
to establish ¥ coeteris paribus', a model through which we corre
Xate the inflation rate and the monetary correction to be made
in the debt. Furthermore, the total profitability from the loan
is required to coincide with the interest rate in the capital
market.

The relation we get is the following:

(4 i
4
where K and H are two constants to be estimated according to

the conditions prevailing in the capital market and A is the
inflation rate. Using the fact that when the inflation rate is
55% and 72%, interest rates are 32.3% and 35.9 per annum
respectivaly, we may give the following estimates 1/ to parameters

K and H: .
K=03538
N =075
Thus, we have:
. BEIE S
Ay = ;
S 12

The formula is applied for annual correction. However,

as we will require corrections for fractions of the year, we
should modify the formula accordingly. Calling /4, the inflation

rate related to the fraction _/  of the year, we have:

M
0, 53584,
J pe _-:-__._.-}-_.-n-——‘--——-—-
e T g w8
5. If we observe the estimates made for parameters K

and H in formula (1), we will see that the adoption of the
corrections obtained would not bring any advantage to the
entrepreneur (ceteris paribus), considering that everything
occurs as if he had obtained money directly in the capital market

through bills of exchange. As some undertakings require an

1/ These estimates shorld be adopted on a provisional basis
pending availability of a larger volume of statistical data.
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indirect endowment in order to be set up in the country, it
would be desirable to find #uch a criterion as would render
it possible to relate the said correction to the sector
covered by the loan. A condition to be met is that the
aggregate remuneration of the loan must not be lower than
19% per annum, as we have already shown in a previous paper.
Therefore, minimum corrections of the debt value should be

obtained by means of the formula:
0,476 /%
N & f, &0

Formulas {(2) and (3) make it possible to

(3 F %:

calculate inflation corrections for the two limit cases
of marginal efficiency of capital:
i) maximum efficiency,and

ii) minimun efficiency.

As these two tipes of investment are extreme
cases, we tried to obtain inflation correction formulas to
be applied to investments the marginal efficiency of which
falls within these extreme cases.

Thus, we obtained the following expressions:

(4) L Ol M
o) Y4 - ,}’pj;{;
for investments with marginal efficiency lower than maximum

but higher than average;
(5) 4/3 _ 4458
g, + I
for investments with average marginal efficiency,
(6) ,%x O 4ok A

) M [ IEY
for investments with marginal effiency below average but

higher than minimum.

The above mentioned formulas should be applied
jointLy with an interest rate varying from 10% to 12% per
annum. For some /d values inflation corrections are

calculated in the attached table.
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6. We will now demonstrate how to apply the corrections
mentioned above. First, the Projects Department should rank the
project in one of the following groups according to its marginal
capital efficiency:
i; maximum efficiency;
ii) high efficiency;
iii) average effi~iency;
iv) low efficiency;
v) minimum efficiency.

This classification, once made, will mark the
formula to be used in correcting inflation which we suggest be
measured by the price indices of column 2 of Conjuntura Economi -~
ca. The manner of applying the correction is the following:

1) loan installments are reajusted at the times of payment.
by estimating:

i) the relative increase in price indices (inflation
rate) between each two consecutives payment dates;

1i) by means of that increase, we determine the
inflation correction value, using the formula selected;
5ii) next, we determine the cumulative correction
obtained by capitalizing the inflation correction values
calculated according to item ii).

2) the loan installments calculated at a rate between 10%
and 12% per annum are readjusted by multiplying them successively
by the accumulated corrections.

3) the same accumulated correction rates are applied to
the debt balance.

Let us consider, for instance, the application of
the correction criterion to the case of a Cr$1.000.000 loan made
in July 1957, with the following characteristics:

i) period of grace: 2 semesters;

ii) amortization period: 8 semesters;

iii) interest: 5% semi-annually.

The amortization plans for this loan are:
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a) AMORTIZATICON PLAN

WITHOUT CORRECTION

A
2 :

¥ I o , 1 | l
Debt | Amorti- | Instal~ {InflalCor- Accuw~
Month Balance | zation Interest| lment tion!rection mulated
rate % Correct-
ion
'Y - S l o
July/57 |1.000.0C0 ‘ o . s =
Jan./58 {1.000.000 - | 50,000 | 50.000 8,41 2,76 |1,027600
July/58 [1.000.000{ - 50,000 | 50.000 7,2| 2,40 |1,052262
Jan./59 |895,273,2]104.721,8}50.000 (154.721,8] 19,4] 5,54 11,110557
Suly/59 1785.320.3 109;95?39luac76339 154.721,8| 16,01 4,76 |1,163420
Jan./<o 1669.86k,5]|115.455,8139.266,0|154.721,8) 17,2} 5,05 11,222173
July/60 |548.635,9|121.228,6(33.493,2(154.721,8| 8,7 2,8, [1,256883
Jan./6L |421.345,9 127.2903032?,a3138%15a,72158* 20,4 5,76 11,329279
July/61 1287.691,4 1334654?5}21.067,3 154,721,8i 12,5 3,89 11,380988
Jan./62 14?.35n§2i1aou337?211u¢38u36 154.721,8] 9,61 3,10 11,423799
{ | .
July/62 b s Elh?-35h,21 7.367,6|154.721,8! 29,8 7,59 |1,531865
—_— o = ettt rarees -~ i e -
(%) (maximum efficiency)
b) IF MONETARY CORRECTION IS ADOPTED
Debt; Balance [_
: - l
Month (Refore paymentiﬁfter payment iAmortization Interest [Instal-
of the ‘ of the ment
installment | Installment |
SR p———— i" : " i RO s
July/57 | 1.000:000 | 1.000.000 | - - -
Jan/58 i 1.027.600 1.027.600 | - 51.380{ 51.380
July/58 | 1.052.262 1:052.262 | - 52,6131 52.613
Jan/5¢ | 1:110.557 |  994.258 | 116.299 | 55,528|171.557
Jaly/59 | 1.041.585 |  0i3.660 | 127.925 | 52.0811180.000
Jan/60 | 959,800 | 218,690 | 141.110 | 47.9861189.096
July/60 | 8L,1.94) | 689.571 | 152.370 | 42.096]19L.466
Jan/61 | 729.290 | 560,086 | 169.204 | 36.4631205.667
July/6L | 581.873 397.268 | 184,575 | 29.0931212.668
Jan/62 | 409:61h | 200.802 | 199.811 | 20.481 220,292
July/62_j 225,927 - . | 225.727 11.286(237.013
] j i e

i s e

Finally, it should be obscrved that the Legal

Department agrees with the criterion preseated for inflation




since it issued a favorable opinion on the criterion

correction;
of considering as monetary correction the entire inflation rate

which has occurred. In the criterion now proposed only part of
the inflation is taken into account.

November 1963

e wm hunfnff
JﬁSSE MONTELLO__



sToW \
== s i ——— — — e e e e
EYID*0 | 6980°0 | STAT*0 | 99T0°0 | 8660°0 | 966T°0 M €6T0*0 | 6STI®0 | PIEL°0 | 800 | 99€L™Q | ZELZ°0 | 0L20*0 02eT*0 | 0%2E*0 0010 009*0 002*T
6€T0*0 | 6€80°0 | 999T*0 | LYTO°0 | €L60°0 | 9¥6T°0 | 68T0*0 | YETT*0 | $ee*0 | 22200 | ¥€€T*0 | 899270 | 992070 965T*0 | 26TE®O 960°*0 €LG*0 0ST*T
SET0°0 | €I80°C | QT°0 | 8STO0°0 | 9¥60*0 | 26VT*0 | ¥810*0 | LOTT*0 | Y20 | 8T20“0 | 60€T*0 | smT*0 | 65200 LSST*0 | ¥TIE®O 260°0 095°0 00T*T
TETO*0 | 98LO*0 | CLST*O0 | €9TO*0 | 6T60*0 | BEPT*0 | OPIO°0 | OBOT*0 | O9TR*0 | 2T20°0 | %&T1°0 | g¥sec0 | 9520°0 9€ST*0 | 2L0€°0 L30*0 G250 050°T
LZT0°0 | 99L0°0 | OEST*O | @7T0°0 | 0680°0 | 0BLT*0 | SLTO*O | 2S0T*0 | %0Te*0 | 020°0 | 9%2T°0 | 26%e*c | 0$20%0 66YT*0 | 9662°0 £80%0 005°0 000°T
€CTO*0 | 9€L0°0 | CLYT*0 | S¥T0°0 | $980°0 | 9€LT*O | OLTO*0 | 220T*0 | %7020 | €020°0 | LIRT"O | %€72*0 | S$¥20%0 wro | 2¥eeco 6L0°0 SLY%0 056°0
6TT0*0 | €TL0*0 | 9CVTI°0 | 6CT0°0 | LEGO*0 | VLOT°0 | $9TO*0 | T660°0 | 2S6TI*0 | 96T0°0 | LLIT°O0 | ¥$€2*0 | 6€20°0 YeVT 0 | 8980 ¢L0*0 057°0 006°*0
GTT0°0 | 6890°0 | 8LET*0 | Y€T0*0 | S080°0 | OTYT°0 | O9TO*0 | 8S60°0 | 9T6T*0 | T6TO*0 | SYTT°0 | 0622°0 | 2€20%0 96€£T*0 | 26L2*0 TL*0 ger 0 0$8*0
60TO*0 | 4990°*0 | 7TI€T*0 | 6210“0 | 2LLO*O | 77910 | ¥STO*O | #260%0 | £°8T*0 | €810°0 | OOTI®*O | 00Z2°0 | $220%0 g7€1°0 | 9692°0 9900 007*0 008*0
$OTO®0 | TE€90°0 | 29¢T*0 | 72T0°C | SG7L0*0 | 06YT*0 | 9¥T0°0 | 6L80*0 | 8GLT*0 | LLIOO | ¥90T“C | $LTIZ0 | 6T20°0 TIET?0 | *R92<0 290°0 SLE*O 054%0
6600°0 | 96S0*0 | T6IT*0 | 8TIO®0 | .JWO*0 | STVT*0 | OYT0*0 | T780*0 | ZHJT°0 | LT0*0 | 920T*0 | 2€02°0 | OTRO%0 €921°0 | 92%2°0 850°0 05€°0 004°0
G600°0 | 89500 | 9€IT*0 | ZTTO*0 | TLHO0°0 | TY€T"0 | ¥€10°0 | 2080"0 | %0910 | 29T0°0 | %460°0 | g¥6T1*0 | 2020¢0 GT2T*0 | o0g¥e=0 %50°0 G2E*0 0590
8800°0 | TES0°0 | Z90T*0 | SOTO“O | 2€90*0 | ¥92T*0 | L2T0‘0 | 0940°0 | OZST*0 | SGT0°0 | TEL0°0 | 298T*0 | %6100 L9TT*0 | Yegero 850%0 00£*0 0090
€800*0 | 00S0*0 | 00OT°0 | $600°0 | 06S0*C | OBTI°0 | 6TTO*0 | 9TL0*0 | 2€¥T*0 | S¥T0°0 | €480%0 | 9%LT*0 | ¥810%0 90TT*0 | 0TRZe0 9%0°0 GLZ*0 05$*0
9L00°0 | 6570°0 | 8T60°0 | €600°0 | 4SS0*0 | ¥ITI*0 | CTTO*0 | OL90°0 | OYET*0 | LET0°0 | %280°0 | gT*0 | €LTO*0 070T°0 | 0802*0 Zy0*0 052*0 00$*0
TL00°0 [ 9270°0 | 2980°0 | $900*0 | TTIS0*0 | 22OT*0 | €0TO*0 | T&90°0 | ZYRT*0 | 2T0*0 | TALO*0 | e¥ST*0 | £9T0e0 L6070 | ¥56T°0 LED®0 geeeo 057*0
$900°0 | T6E£0*0 | 28LO*0 | LLOO*O | #9%0°0 | 82600 | $600°0 | 0L$0°0 | OYTT*O | LTIT0°0 | TOLO*O | 2OYT*0 | TST0°0 6060°0 | ETET*0 | £€0°0 002*0 00%*0
L500°0 | S7€0*0 | 0690°0 | 6900°0 | ¥T70*0 | 8280°0 | 9800°0 | STS0*0 | OEOT*0 | LOTO®*0 | TW0:0 | 282T*0 | 8€T0°0 82800 | 949T*0 620°0 GLT*0 0S€°0
0S00°0 | L0€0°0 | ¥T90°0 | 2900°0 | TLEO°O0 | ZYLO*0 | 9L00°0 | LSY0°0 | ¥T60°0 | €600°0 | SO0 | 22IT*0 | Z2I00 GELO*0 | OLYT O G¢0"0 0ST*0 00£°0
€700°0 | LS20°0 4 ¥T0°0 | €600°0 | 9TE0*0 | Z€90°0 | 00’0 | 2BEO*0 | WLO°O | 2800°0 | T6Y0*0 | 2860°0 ! £0T0°0 L7020 | %100 T20°0 GET*0 052*0
9€00°0 | STZ0*0 | 0g70°0 | €700°0 | §520°0 | 9TG0%0 | €500°0 | 9TE0°0 | 2€90*0 | 69000 | gTv0r0 | o€g0t0 | TE00¢0 975.*0 | 26010 9L0%0 00T*0 002*0
L200°0 | 09TO*Q | O2E0°0 | €€00°0 | 96T0*0 | 26€0°0 | TYO0*0 | S$¥20°0 | 06%0°0 | £500%0 9TE0“0 | 2€90°0 | 2lo0*C TEY0°0 | 2980%0 ¢T0°0 €.0°0 05T*0
6T00°0 | €TT0°0 | 9220*0 | €200*0 | TETO*O | 9200 | 8200*0 | GQTO*0 | 8€coc0 | Seo0*0 | $220°0 | 0s%0*0 | 6Y00<0 £62c*0 | 98500 £00°0 050°0 00T*0
6000°0 | €500°0 | 90TO*0 | CT00*0 | €400*0 | 9¥10°0 | STO0*0 | 8BO0*0 | 9LTIO*O | STIOC*0 | 60TO*0 | 8T20°0 | 920070 10°0 | 0e€0v0 %00*0 |  S20°0 0,400
0000*0 | 0000*0 | 0000*0 | 000O*O | 00000 | 0000*0 | 0000*0 | 0000*0 | 0000*0 | 0000“0 | 0000%0 | 0000:0 | 0000%0 000C*0 | 0000%0 000°0 J00°0 000°0
Argpuoy | TUECT) penuuy | Amuauoy ;mzﬁﬁmu Tovany | Apjuo e | ooy | ATuguoy Cmg | oy | Amguoy | TTOHE oy | Ansaoy Cmg | Tonuuy
XONATOLIIE WOWINIK XONGTOLLIE MO L XONTIOILIT TOVUIAY ZONTIOLIIE HOIH KONTTOTLIT JINWIXVH IV NOIIVIANT

XoUuvuy

NOILODRHHEOD

X

N

H

B e pp——




+97I05
NOILO3EH0D

NOILY 4Nl 9% 0%t

Y%0% YaC¥ 0t %a 02 o O Yl
T 1 1 1 1 ki I 5 Yot
\_\ .\
\\\\\
\\\
\\\\ \
- /
- 4
\\\ \\
\\ e
St s
-
.\\\\. Vd i
\\\ \\\
i -
\\\ Vs %o
7
v
v
7
-~
”~
-~
\\
\\\
\\
\
%02
o WNAWININ =——=~
n an ;OI‘
= . FOVHIAY ——
" " IQ”I o5 RS
ADNIIDIZE3 TWNIOHVYIN WNNIXTIN A —— %ot

NOILD3HH0O NOILVI4NI

% Ob

% 0YJ38H0D




TECHNICAL NOTE ON TNFLATION CORRECTION

Let /) stand the inflation rate. We adopted  in
establishing the cumulative correction of inflation that should
fall on the debt principal;, & f {/9} function of that rate with

the following properties:

1) gAd) w0 SR 4 =0
) el <o A 2 30
143) £ {/ﬂ} is an increasing function to/?}O
iv) Func~10n!# 0/ ,éf;zj) to 2 c , is a decrcasing
function of & i
v) Function f Q/ﬂ?, to,J 2 0, should be concave
downwards; |

vi) Function £ (2 ), to &2 0, is continuous and has

derivativeg of first and second continuous o rders.

From condition iv) it results that %f/KZA,(i{ZE/Té%Q/
or ALYAAE L £ 400y to 8 0.

In order to find a family of functions with the
above properties we will further set the following condition:

Wiy gt (/”} = g fﬂgggﬁ)? a being a positive
constant.

It is immediately seen that this function; f gﬁ7};
meets conditions iii) and v). Indeed, f£' (#)> 0, to # 2 0, and
£11(0) =2ap (2) @12

As through condition iv) we havef?)(/i)< 0, it
follows that f'' (/9\< 0, to O
since/ﬁ (/0 !’ ) is decreasing to ~ ” O.

From functlonal egquation vii) we take:

(1) £t (2} = a_{_;/'Z'
/&5
7

Whence:




rm LE e

and, by integration:

Ve b

- 1 being the integration constant.

Whence:

e AW
g o 5 S
or
L A e e s o
o e il - e o -
Whence:
(2) £ (A =k _ , 04 ~8k
dlic, . oo ug

As £t (A) » Pl , condition £’ (/5 WL

brings /ﬁ/;//.o/ !‘l // 7 fﬁ/é/-m
Va4

Therefore, k>0, to Z2 0

It is seen that fucntion (2) meets condition i).
In fact, for& =0 we have £ (#) =0

Function (2) defines a family of functions dependent
on two parameters a and k that should be determined by the

conditions prevailing in the market.

2. Variation of the following function: f (/0) =/Jk£
+ ak

Although we are only concerned with the behavior
of this function to ,~Z20 , it is desirable to study it
throughout the real field. In this field, it is continuous in
all points but in pointfa = - ak, where it is descontinuous,
and we have:

Mm. £ (A) = cos; Un F(A) =toe

A w_ak +0 P -ak -0
Therefore, the equation straight line, # = - ak is

a vertical asymptote of a curve defined by




g% a k

This curve also has a horizontal asymptote. Indeed;

lim. £ (/) =k

/‘7-&: o

Let us now consider the derivative of f (/7). We

have:

£ (/o) = ﬂ/{J
(rosak)*

Thus, f (#), is an increasing function in the entire

real field. We can then organize the following variation table

for f 9&)-

pl=|/ k| Ao |/ |+®
o 7 R e
f//P) o|l+ |+ |+|+]|+] 0O

This table makes it possible to draw the following

diagram for the above mentioned function.

£ip
A

- 0K / 0

3. Variation of the following function f»'(/} = k
= + ak

We shall study this function when/J varies in the

entire real field. In this fie'd it is continuous in all points

but in pointf9= - a k, where we have:




- 18 -

lim;f(/) . A%y 11m.f7(,oJ = .o°

A-—>»-ak+0 S w-ak+0

Consequently, the equation straight li].'le/rff"== - akis

a vertical asymptote of a curve defined by

This curve also has a horizontal asymptote which is

the axis of the abscissas. In fact,
lim. @ (/) =0
v
The derivative of';ﬂ (/9) is:
AR — £
(R +ak)?

It follows that & (#) is decreasing in the entire

real field.
The variation table for the said function is the

following:




- lj* -

The function \diagram may be arranged as follows:

{
R







