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Economic Criteria for Foreign Loans 5

The main bothlencck in the development of underdeveloped countiies is,
‘undoubtedly, the shoriage of capital including human capital, viz., technical and
managerial skill and entrepreneurial ability. Left %o themselves, their rate of
develooment will be very slow depending on the success with which this shoriage
is reduced, However, the predominant type of the movement of foreign capital %o
the erstwhile under~ or undeveloped countries for purposes of economic develop-
ment was different from what is feasible cr prachicableg in the case of the present-
day underdeveloped countries, The movement of capital that took place te conbl-
nents of America and Ausiralia wes mostly accompanied by the skill, technical,
managerial and entrepreneurial, for the exploitation of the resources ia these
continents not with a view to withdrawing the profits and the original capital
from there bui with the intent and accomplishment of permansat sebtilement, Such

‘Eapital movements 5o the preseni-day underdsveloped countrics are untenable
firstly because of the unwillingness of the potential lenders %c these counbries
and secondly because of the unwillingness and incapacity of these couasries %o
absorb more people, maianly dus to their own heavy pressure of pepulation and also
Lo their exitreme seasitiveness to anything which might appear o them as sympionms
of new forms of neocolonialism or neoimperialism, Thus developrental capitsl move-
ment bhas $o take Lhe form of leoans at governmental levels or private loans undsyr
some sort of guarenbee of the governments concexrned or leans from internaiicumal
agencies, The purpcse of this note is to study the terms aand conditions that are
generally involved in these loans, from whatever sources they may be, in the
light of the loag Herm economic advanbage that aceruss to the borrowiag coudLrY o
The following discussion is related to the development lcams oaly and the problems

conneched with the acquisition of various types of skill is not coasidered here,

#) I am grateful to Dr. Salah Hamed for his encouragement and the provision of
compubation facilities involved in this paper. My thanks are due So Mr, Meharzam
+- Bl Baddad who is responsible for all the cnmputatimué?ﬁlsa %0 Miss Fathia
Zaghloul who went through the manuscript and pointed out several slipse
I was motivated to study this problem by the various statements made by She
leaders of the UsAeR. about the tems of West Gemman loans to this countrye
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Foreign loans agreements or contracts conbain a large number of pro=-
visions or items, It is not possible to cover all these items or even a major
number of them in the simple model that is intended %o be presented here for dise
cussion., There are three aspects, however, that are common Vo all loan agreements

and we shall confine our attention to these only. They are:

1) the rate of interest payable on the loan,

2) the number of periods or years after which the annual
repayment starts, (payments lag),

3) the number of years during which the locan bas to be paid
back in totaly (period of repayment).

For the sake of simplicity and fixing the ideas we shall assume through-
out that repayment of the loan takes place in equal amounis, Some other interesi-
ing aspects which will be neglected are, whether the loan is tied or not and .. ..
whether it is a specific project loan or across the board loan., These aspects aregy
in themselves very important and crucial, but they cannct be accounted for in a
general treatment like the one to be presented here as they differ from country
to country and project to project, It should be noted in this coaneciion that the
difference between the leoans for financing essential and unavoidable consumption
goods like wheat and rice and capital goods is not so great as it appears in as
much as the import of these essential goods releases domesiic funds for capital
accumulation, We shall, therefore, treat all foreign loans as leading directly or
indirectly to capital formation, and mosi of the loans presently contracted are in
fact meant directly for capital formation., One point, howevér, must be remembered
that the capital that is borrowed from abroad does not begin %o yield output fron
the very moment it is contracted, There is a gestation lag, This lag differs from
project to project which may vary from half or one year to four or five years
depending upon the nature of the project and whether it is light or heavy industry
project. A general discussion of the following type will have to be based on an
average periocd of gestation lage

The yield of the foreign capital can be derived on the basis of assump-
tions about the production function, viz., a) a fixed capital output ratio and

b) a production function including labour as well as capital, In case of the
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» second alternative we have the choice o treat the borrowed capitval along with
all the existing capital and labour or %o combine it with the incremenial amounis
of labour and capital in that period. Further some consideration to technical pro=-
gress can also be given, We shall here confine our attention to the case of fixed
capital coefficients only without introducing considerations of technical progress,
Finally, the economic criieria for the foreign loan have o be speci-
fied, No doubty, any foreign capital if economically utilized will incrsase domess
tic production and if the output is measured in net terms, this increase will he
eternal, This will lead to a permanent increase in consumption according to the
marginal propensity to consume of the participants in production, A% the same
time the rate of savings may also increase, But this is one side of the picture,
Foreign loans, if they are noi free granisy, carry interest rates and have %o be
repaid, It is just possible that the terms and conditions o¢f loans are such that
their long~term effects upon the economy is adverse, Lt is obvious “hat the use
of forsign capital will lead %o an increase in counsumption in the immediate
future, But whether it leads to a net addition to savings over what it would have
been otherwise, is not sure, The total annual debi charges might b3 more than the
savings aceruing from the investment of foreign capital. However, it may be objeci-
2d that once the debt has been retired, the possible adverse effecti mentioned jush
abovey, will not be relvent, and the nei advantages of the investment of foreign
capital will be reaped in perpetuity thereafter, This argument is not wholly
sound; if the totval annual debt chargss exceed the savings accruing from the
foreign capital invested during the whole or a2 major part of the period of the
retirement of loan, then the depressing effect of the accumulated ne’d reduction
in savings may cutweigh.the expansionary effec%'of the apparent net additions in
savings after the debt rebtirement, This calls for an analysis of the problem and

the following simple model is an atiempt in this direction,

IIT,
We tackle the problem by employing a coansiant nev capital coefficientdf.
KN - - .2 . —l
_ Let the foreign capital borrowed be K , then the net oubput per year is K o "
Let the over-all marginal propensity o coasume be ¢, then the tolal savings re-

sulting from the invesiment of foreipgn capital is gméfl(l—c)o Iet us to begin with

suppose that there is no gestation lag and that the repaymeat of the lcan starts
from the very first year in equal instalments and that the rate of interest
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including other charges connected with handling "'he loan is p, Then the total

™
payment %o the foreign country in the first year is Kmo r + 7=, where % is the '
pumber of years in which the debt has to be rebired, In the second year the }otal
payment will be K (1= ‘1‘-) STk A and similarly in the ., year it 3ill be
K (1~ 2= l)r + = (n @ 1..“'@). The residue for sapital 2. -tionm ina year a
dur*ng; the pe'r-:u.od of debt retirement is

@ s elow-neEhoE, a

In (1) S, may be positive or negative,

Let S the net saving due Vo foreign capital be invested in year n+l and it will
yield adch. ional saving equal to "85"2(&-“‘(-‘)9 his will again lead %o additional
saving in year(ue2 )eq‘.ai. %o S ’l'-j;-"-‘ SLll ke by, perlode The total size of saviag
at the ead of the "th year resulting from the ﬁr‘; in year n, is

3 l_c)t-n-rl
(2) S, [1 +-3*g?- # (7)) + eeee @;’-:‘5)‘ ' *J =8 {j‘ e }
& e &,

Therefore, the nel savings resulilng from lanvesiment of foreign capital at the

end of the %, period is
-

t 1 - (%)
(3) &= 3\ & <

5 AT

If (3) iz positive, there will nmot bz aany quesilion about the perpen-

tual gain from the investmeant of foreign capital in pepiodt:';"'lf (3) is negative,
then i% is harmful and if equal t0 zers, bthen it is just worthwhilse to borrow $he
foreign ecapital from the very longwierm point of visw, Thus the criterion whether
foreign borroed iz advisable er nob will depend on whether

- B e
(4) s = 0.
In case when the equality holds in (4) it is just worithwhile to borrow or nol Tey

borrov,
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The following table gives the sign (+ or =) of the net aggregate
effect of foreign loans on the domestic savings ia the terminal period for rele=
vant values of o/, C, ¥y and %,

Table I, *

Showing the Net Aggregate Effect of Foreign lLoans ou
Savings in the Terminal Period,

N ¢ 20 30 40 |

c|dNJ.02 04 .06 +08 W02 o0l 06 .08 |02 .04 .06 .08
B nes = & - o e & aoithice Sl e + - 5

% 3 =3 = wa o -n = = s = oo - [
4 - - = - = o= oo «a - - - =
2 + + - - & + + + + +

Ly = - o s - L) o - -

=
¢-’+ L) - = e =3 on - @ < o o o
; + + + + + + 4

o x - - - - =

[e0]

® l*- - o oo - - L= o B o .

.%) Table computed by Mr. Moherram EL Haddad on the IBM 1620 of the
Operations Research Centre, Cairo, The actual figures are given
in Appendix A,

Table I shows the positive and regative (aggregate net) effecis of
foreign loans ok the savings in the terminal period corresponding to the values
of the parameters of the model, It can be noled $hat in the absence of gestation
and payments lag, if the period of payment is 20 years and the marginal propen—
sity to consume is 90%, then even if the rate of interest is as low as 2% and
capital coefficient as low as 2, the net aggregate effect on saving in the term—
inal period is negative, It is obvious, the higher the marginal propeasity o
consume, the capital coefficient and rate of interest and the lower the period
of repayment, the more adverse the ned aggregate effecht on the rate of savings
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in the terminal period and vice-versa, It means that a couniry with a high mare
ginal rate of consumption and high capital coefficient ought to borrow and to be
lent at very -favourableiterms to ity if it is to derive net benefit in the long
run, For example a country with a marginal propensity to consume of 85% and a
capital coefficient equal to 3 should not borrow ai a rate of-interest higher
than 2% if the loan is to-be-repaid of in-30 years and that' about 4% if it is'to
be repaid in 40 years, Otherwise the developing country will end up with the
familiar phenomenon of initial borrowings to be followed by the necessity of
still more borrowings and so on, leading %o "artificial" monetary expansions,

inflation and depreciation of currency etc., etc.

Vo
Now we can introduce two types of lags, gestation lag and payments
lag; the first covers the period between the time when the investment of capital

1)

is made and the point of time when the yield begins to come out™’, the second
covers the period between the point of time when the actual loan is contracted
and the point of time when the debt retirement starts. Let the gestation lag be g
years and the payments lag h years, Under these assumpiions, no output will re-
sult $1i11l the end of years g and no payments will have %o be made till the end

of h years except the rate of interest on the original loan, During the construce
tion period of the investment projeci, some purchasing power is created depend=-
ing on the exient of local labour force directly or indirectly employed due %o
the initiation of the project financed by foreign capital, which had remained
unemployed otherwise, If the project is completely financed by foreign capital,
which means that all the goods on which the newly employed workers spend their
wages are imported against the part of foreign capital spent on wages,. then.

no drain on intermal savings takes place, Bui if the iavesiment project is not
completely financed by foreign capital and that direct or indirect employment of
domestic labourers is financed by domestic resources, the purchasing power thus
created cannot be directly imputed to the foreign capital borrowed during the
construction period, The purchasing power created during the construction period
is due to domestic investmenit, though it has been under—-taken in complementation

of the investment of foreign capital, It may be argued that in whatever way we

1) The time of borrowing capital may differ considerably from its actual invest-
ment, For our purposes, gestation lag will be assumed to co¥er the period
between the point of time when the loan is contracted and that when the output
begins to come out,

™
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+ treat the domestic complementary invesiment, the demand for goods imported from
.abroad may increase which will cause a reduction in foreign exchange resources
which may be offset from part of the foreiga capital, Be that as it may, it can
be counter-argued that the demand for imports may increase even if no foreign
capital is borrowed and investment takes place from domestic resources only, and
any difference that may arise due %o demonstration effect possibilities in the
former case must be negligible. Hence it can be safely stated that during the
construction period nc offect on savings takes place which can be imputed or re=-
legated to the use of foreign capital apart from interest payments on the capital
borrowed, However, after the construction phase is over, and when the capital
stock ereated is operated, then what purchasing power is created must be taken
into account in estimating the effect on future savings, For the sake of clarity,

we shall assume that the construction of plants is wholly finenced by foreign

capital so that the wages paid to the domestic worksrs employed is counteraciec
by imports against part of foreign exchange available through the loan proceeds,l)

Now the total effect on savings in the terminmal periecd, i.eey the
period in which deb® rotivement comes $o an end, will be the sum of three effects,
resulting from the operations in the period of gestation lag, those in the period
of the paymenis lag and those over the period of deb% retirement, During the
gestation perlod, no outpus is produced, oniy jinterest payments is made, during
4he paymenis lag and affer the gestation lag, output is produced but only inte=-
rest payment is made, and after the payments lag outpubt is produced, but besides
interest payment, loan payment is made.

The cumulative effect of the first phase on the savings in the terminal

period can bz expressed as

e bt l=n
5 2 -CF)
(5) o "
: n=l 1= T

The cumulative effect of the second phase on the savings in the term-

-

inal period can be expressed as

1) In actual fact, this assumption is not necessary, the sums that are spent
from domestic sources, are domestic lnvestmenis, and so long as we apply
the capital coefficient to the foreign capital, this assumption 1s nob
needed,
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G t+htl=n
g f[ﬂchl) i4 gyt |
(6) =2 2 | (=) =-K-*r
2 p2psl ¢ s 1= (;3_3)

The cumulative effect of the last phase is identical with the case we
have discussed in the last section, it can be expressed as before.

: (1 - )t +htl=n
1) t+h .| 1~ (=
n®h+l 1= (—6:'-

The over-all effect of the three phases on the savings at the end of the terminal
period will be

£
Sl+2+3

Y %
a Sl + 52 + SB ®

Now as before the criterion that whether the foreign loan 4g worthwhile or not
depends on whether '

2 =

(8) Sl+2+3 % Ple

If the left hand expression in (8) is larger than zero,the loan is beneficial
in the long run, if it .is equal %o zeroy, it is just worthwhile, but if it is
negativey, it is not worthwhile o borrow on the terms and conditions involved

in the loan,

VI,

The gestation lags g, are techrically given and so are the capital
coefficients of production & . The marginal propensity to consume ¢ can alse he
forecast on the basis of previous estimates. The interesting aspect of the prob-
lem is to find out the combinations of payments lag hy, interest rate r, and re-—
payuent period % which make the borrowing worthwhile or the coatrary, given g,
6 and ¢, Table II indicates by positive and negative signs the net favourable

and unfavourable effects, respectively on the aggregate savings in the terminal

1) The expression of S;. is formally different from Sn' It is expressed as
o t+h -~ ]
- 2 S l=c LB i,
Bn e [T" o) 1"?]

i e
- nmsp+4
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period. It is obvious the higher the values of t and h and the smaller the

" value of ry, the more favourable will be the effects of the loan on tThe net

aggregate savings in the terminal period, givem the values of the parameters g,
6 and ¢, Reversely, given the terms of the loan, they will be more favourable

to the borrowing country, the smaller the gestation;lag;.theﬁcﬂpitabacﬁefficient

and the marginal propensity to comsume.

Table II is clear enough and so it is not necessary to comment on
individual items, It can be noticed from the table that paymentis lag and gesta=
tion lag do affect the net effect of foreign loams on the net aggregate savings
in the terminal period, but the algernative values of these lags which are
generally relevant do not produce very pronounced changes in the situation.
This can be seen by comparing the entries in the corrssponding smaller blocks
in the four bigger blocks in Table II, Loans at 6 to 8% rates of interest are
worthwhile only when the domestic propensity to consume is below 85% and
capital coefficient between 2 to 3%. If the propensliy to consume of a couniry
_is high and capital coefficient is above 4, then a2 loan to be repald in less

than 20 years may be disadvautageous, ever if the rate of lutersst is zero.

ViI.

The purpose of this study has been to bring forth a systematic treat=-
ment of the temms of foreign loans that are received by the developing countries.
A very simple model has been used and positive and negative effect have been
recorded in tabular form, The calculations wers performed on an sleciric com-
puting machine, The study may be useful both te the lending countries and agen=
cies and the borrowiag countries, The more underdeveloped a country is, the
higher are likely to be the capital coefficient, gesiation lag end the marginal
propensity to consume. And it is these couniries which need foreign capital most.
But foreign loans, if they are going to be advanitageous to these countries in
the long run, must be on very very favourable terms %o such underdeveloped
countries, i.e., payments lag and paymenis period must be loang, and rate of
interest must be very low. Lending countries and particularly the international
agencies like the IBRD must take into account the relevant parameters discussed
above besides the special calculations that are made regarding the specific

projects in finding the terms of the loams to the underdeveloped countries if
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TABLE II: Showing the Net Aggregate Effect of Foreign Loans on Saving in the Terminal Pewriod
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they are to be advaniageous to them in the long run., The direction Iin which
the individual terms discussed above Work,as: regapds the. advantageous to the
vorroving country is clgaroﬁhat is.not obvious.is:wharelio.draw the line. when
ali the elements of the terms are combined together. ‘Phis study enables us %o
draw the line between a set of cambinations of advantageous terms and one

which is not so, given the other parameters.

Every country emharking upon plans of economic develophent rescrts to.fo-
reign borrowing in the initial years or in the initial first or second plam
periods with the declared aim of putting an end to the necessity of foreign
borrowing by the end of the second or the third five yearly plan. But it in--
variably turns out that as the years pass by, the need for foreign borrowing
goes on increasing and the country resorts to still Ffurther borrowing of
larger amounts in order to keep the sconomy at thé planned rate of growth oz
at least at the revised (mostly downward) planned rate of growth. One of the
reasons for this state of affairs is surely the insufficient thought that is
given to thé terms of borrowing by the borrowing countriss, Dus to domestic
urgency , all lcans forthcoming from external scurces are accepted by the de-
veloping countries regardless of the terms involved, The above analysis shows
that net all loans at the terms genermlly prevaient these daﬁs ere advantageous

in the long run.

When investment is made from domestic sources, =li the real income
or resources generated yemain inside the country. It is not the same when
investment is made from foreign loans., Payment of intereszt and other charges
and repayment of the origlinal loan are a drain on the resources created. As
the level of consumption in the developing countries is gererally too low and
as there exists a large degree of pent up demand, all payments abroad impinge
upon the resources that could be saved, as the asnsﬂmptiun'can hardly be sup=-
‘pressed shoxt of rationing., Hence the great need on the pari of the borrowing
countries te¢ study, the terms of loans before ascepiing them and alsc on the
part of the lending couniries and agencies to do the same, if they really want
to be heipful to the former in the long run, :

oeoeCROOeQ

I'd %
‘sA- OH. j
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Appendix Aj; Values of S; s for Km w 1l 2=0, heO
e .90 .85 80
b o '
¥ 2 3 4 e 5 L 2 3 4
002 | =,2210- =-.5614 =..7275 03114 *e2210 e A7 8717 .1309 -.2210
50 [s04:| =ol420  =-.7786  =.9429 Q845 —o 4420 =-,6955 .6385  =.0940 - 4420
,06 | =.6630 =:,9958 =1,1582 - 1423 -.6630 = 99137 4053 =.3189 -.6630
208 | =.8840 41,2131 =1.3736 - 3694 8840  =1,1318 1722 =,5438 -.8840
.02 1991 =~ <3207 = J5741 1.0126 1991 - .1923 | 1.8670 . 7368 »1991
30 1,04 | =,1272 = 6413 = ,8921 .6776 =o1272 = 5144 1.5253 4047 -.1272
206 | =ol534 = ,9620 ~1.2100 . 3425 - 4534 - 8364 1.1809 .0721 —o 4534
008 -07797 —loEW ”1052?9 ,OO?L}' "-?797 "101585 08366 —02595 "‘c??g?
.02 .6197 = .0796 = 4205 1.7146 .6197 0630 2,8686  1,3433 .6197
no |04 ,1881 = ,5037 - 8410 1.2714 .1881 = .3329 2,4131 . ,9040 .1881
06 | =.2434 = ,9278 =1,2614 8282 ~.2434 = ,7589 1.9576 4649 - 2434
L08 | =,6750 =1.3519 -1.6820 3850 -.6750 -1.1848 1.5021 .0255 -,6750

This and the following tables were computed by Mr.Moharram El Haddad on the IBM 1620 of
Rescarch Centre, Cairo. ' : E

the Operations
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Appendix B, Values of 51#2-4'3 ¢ Km m 1, g;-_-:a, B=5

¢

-13=

c 290 .85 .80
| ¢ 2 3 %] 2 3 4 B 3 4
02 | = o147k ~=-05408 = 7327 JL6BL - JLATh = (4436 1.1161  .2594 = 1474
Ol | = 4526 . 8408 < =1,0301 1546 = J4526 = 7449 27939 = L0813 - 4526
20| 06 | wio7B79 ~1s1408 . =1,3275 | =.31589 = .7573 el QHE2 | Lio4FEE = 03620 = J7570
.08 | =21.0631 14408 - =1,6250 - 4724  =1,0631 -1.3475 1494 =~ 6727  =1,063L
02 | s2728 = 3000 = o5793 | 1.1693 (2728 =..1586 | 2.1140  .8653 2728
: Ok | = 41378 = o7034 ' = 9793 7477 = 41378 - 45638 1.6807 LTS5 = 1378
3 ,06 | = 45483 =1,1069 =1.3793 .3261 - 5483 - ,9690 102474 00296 = 5483
s08 | = ,9588 =1.5103 =1.7793 ~le0gd5 - .9588  ~1.3742 8140 = ,3883 - .9588
.02 6B3L - OBBG = 4256 1.8713 L6934 1268 3,1130 1.4718 6934
s 0% JA776 = 5658 =~ ,9282 1.3416 J1776 - 3823 2.5685 29468 21776
1,06 | = 3382 =1,0727 =1,4308 .8118 = .3382 - 8014 | 2.0241 4218 - 3382
1,08 ] = 8540 =1.5796 ~1.9333 2821 = #8540  «1.4005 1.4797 = .1032 = (8540
— t
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Appendix B; LS§l+2+3 . Kymls, g =2, h= 10
c .90 ' 085 .80
&
% 2 3 4 2 3 4 2 3 A
.02 .0153 = 4718 = ,7070 7654 20105 = ,3527 | 1.5605  .5094  ,0105
Ok - 4000 = 8753  =1,1070 3438 -=.4000 -~ .7579 | 1.1272  .0916 - ,4000
0 - -
.06 - ,8105 -1,2787 -1,5070 |~ .0778 = ,8105 =1:1631 | - 46939 = ,3263 =~ ,8105
.08 -1,2210 -1,6822 -1.9070 |- ,4995 =1-2210 ~1.5683 02605 = 7441 -1,3210
.02 4307 - 2310 - .5536 1.4666 4307 - 0677 | 2,5584 1,1153 4307
- O - 0851 - 7379  =1,0562 29369 -~ ,0851 - .5768 | 2.0140 .5903 = ,0851
S B BT - .6009  ~1.2448  =1,5588 4072 Z0,60f0 -1,0850 | 1.,4696 = .0632 - .6009
.08 =1,1167 .=1,7517 -2,0613 |- .1226 ~1,1167 =1.5950 29251 = 4597 =1,1167
.02 28512 .0100 = 4000 | 2.1886 L8512 02177, 3.5574 1,7218 8512
0Ok 2302 = .6003  =-1.0051 | 1,5308 2302 - .3953 | 2,9019 1.0897  ,2302
%0 lioe = 23909 ~1.2106 -1,6103 08929  =..3909 -1,0083 | 2.2463 J4575  =.03909
.08 ~1,0119 -1,8210 ~2,2154 22551 ~=1,0119 -1.6213 | 1.5908 = 1746 =1,0119
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Appendix B, Values of S

1+243

+\\° L A2 " 2a | ey~ DI ‘
; ¢ 2 3 & 2 3 I 2 5 4
02| - .2526 - .6097 = 78B40 J30507 = 42526 = .5236,| .8938. 1166 = .2526
o] = .5579 = ,9097 =1.0814 | - ,0076 = .5579 = .8229 | L5736 - .1912 = 5579
20 o6l = .8631 «1.2097 =1.3788 | = .3211 = 8631  ~1,1242 240 = 5048 = 883
08| -1.1684 =1.5097 ' =1.6763 | - .6346  ~1.1684  =1.4255 |- 78R8 - .8155 -1.168%
.02 1675 = 3690 = 6305 1,0072 1675 - .2365 | 1.8918 7825 PO =)
o Ol o S2UB0L = W2k | =1,0305 . 05855 - o2430 - 6417 | 1.4585 3046 = ,2430
301 ,06| - .6535 -1,1759 -1.4305 1639 = o6535  ~1.0469 | 1.0251 =~ 1133 = 6535
J08 | =1.0641 =1.5793 =1.8305 2579 =1.0641  =1.4521 | .5918 = ,5311 ~1,0841
: 0022 25881 = 41279 = L4769 1.7091 .5881 ~1+885 2,8907 1.329C 588
2Ok 00723 = 6348 = 59795 1,179 27230 = o4602 2,3467 o8040 0723
Ok | ,06 | =~ o4435 alol4l7 . =1.4820 LBL9T7 = lh35 = o9693 | 1.8019 42790 - JA4435
608 | = 49593 =1,6486 ~1.9845 .1200 - 00593  =1l.4784 | 1.257% = 2460 = #9593




4
Appendix Bj Values of S

16

for K, =1, Zmlt, hmlO

1+2+3

T\ c 290 -85 .80

& r g 2 3 & 2 3 4 2 3 sl

| ].02 |- 0947 =~ ,5408 ~ .7583 6032 - L0947 = L4307 1.3382 .3666  ~ 0947
.04 |- ,5053 - 9442 =1,1583 .1816 = .5053 = .8359 s9050 = 0573 «~ ,5053

20| .06 |- .9158 =1:3477 -1.5583 | = ,2400 = .,9158 =1.2410 19| = L4691 = 49158
008 |=1.3263 =1,7511 =1,9583 | = 6616 =1,3263 =1.6462 ,0383 = ,8870 -1,3263
.02 | .3254 = ,3000 - ,6050 | 1,3045 .3254 - 1456 | 2.3362  1.9725 .3254
004 |~ ,1904 = ,8069 =1,1075 747 - J190% = 6547 1.7918 4495 ~-1904

20l 06|~ 062 ~1.3136" ~146100 2450 - ,7062 =1,1638 T.2474% 0775 - 7062
«08 |~1,2220 ~1,8207 =-2,1126 | = .2B47 -1.2220 =1.6729 1.7029 _ = 6025 = =1.2220
.02 7460 = 0589 = L4513 | 2.0064 . 7460 .1398 30500 1,5790 . 7460
001'!' 01249 -~ .6693 "100564 1.3686 n1249 o 04732 206?96 09468 .1249

401,06 |- ,4961 -1,2796 =1.6615 .7308 - 4961 =1.0862 2.,0409 3147 - 4961
.08 [=1.1172 =1.8899 =2.2667 .0929 -1,1172 =1.6992 1.3685 ‘= (3175 -1,1172




